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2,4,6,7-TETPATUJIPOIIMPA30JIO[4,3-D|IIMPUMHUINH-5-OHOBBIE
ITPOU3BO/JHBLIE U POACTBEHHBIE COEAJUHEHKA B KAUECTBE
MOJAVYJIATOPOB PELIEIITOPA CSA JIJIA JIEUEHUWA BACKYJIUTA U
BOCIIAJIMTEJIbHbBIX 3ABOJIEBAHUN

Hactosimee wn3oOpeTeHHe OTHOCUTCS K HOBBIM MopayJstopam peuentopa CSa
dbopmyner (I) m WX mNOpUMEHEHHWIO B KadeCTBE JIEKAPCTBEHHBIX IMPeErnapaTos.
H3o0peTeHne Takke KacaeTcss pOACTBEHHBIX aCMEKTOB, BKIIOYAas CIIOCOOBI MOJyUEeHUs
COeaMHEeHUN, (apMaleBTHUUECKHE KOMIIO3ULHMH, COJAEpKaIlhe OJHO HJH HECKOJIBbKO
coenuHeHudn ¢opmynbl (I), U UX NMpUMEHEHHWE B KAYeCTBE MOAYJSTOPOB pPELENTOpa
C5a, B 0COOEHHOCTH, I JICUEHUsS BACKYJUTHBIX 3a00NIeBaHUI MM HapyIIEHUH,
BOCHAJIUTENbHBIX 3a0oneBaHui UIH HapylIeHUH, XapaKTepU3yILIUXCs
BHYTPHUCOCYUCTBIM BBICBOOOXAEHHEM MHKPOBE3UKYJ, HUMMYHOKOMIUIEKCHbIX (IC)
3a00eBaHUN UM HApYIIEHUH, HeHpoaereHepaTUBHBIX 3a00JIeBAHUI WK HapYUIEHUH,
BOCMAJUTENbHBIX 3a00JIEeBAHUI WJIM HapyLIEHWH, CBA3aHHBIX C KOMIUIEMEHTOM,
Oyyie3HbIX 3a00€BaHUN MJIM HapYIIeHUH, 3a00JeBaHUN MJIU HAPYIIEHUH, CBA3aHHBIX
C MIIeMHuel U/UIU ULIIEMHYECKUM penepdy3uOHHBIM NOBPEXKAEHUEM, BOCIATUTEIbHBIX
3aboneBaHUl MJIM HApyLUIEHUH KULIEYHUKA M ayTOUMMYHHBIX 3a00JIeBaHMH WIH
HapyLIE€HUH, a TakXke IMPH KOHTAKTHOM YyBCTBUTEJbHOCTH WM BOCHAJEHUH,
BbI3BAHHOM KOHTAaKTOM C CUHT€TUYECKHUMH IMOBEPXHOCTSMH, NOBBILIEHHON aKTHUBALUU
JEHKOUUTOB U TPOMOOUUTOB (M WX HHPUIBTPALMM B TKAHH), MATOJOTHUYECKUX
OCJIOKHEHUSIX, aCCOLUMPOBAHHBIX C MHTOKCHUKAIMEl WIIM MOBpPEXAEHHEM, TAKUM Kak
TpaBMa, KpOBOINOTeps,, ULIOK MJIM  XUpPypruueckas  oOlepauus,  BKJIOYas
TPaHCIUIAHTALMKO, W  BKJIKOYas  Takue  OCJOXXHEHHUs, KakKk IOJHOpraHHas
HenoctatrouHocTh (MOF), cenTudeckuii IMOK, IIOK BCJIEACTBHE WHTOKCUKAIIUU WU
OCTpPO€ BOCHAJUTEIbHOE MOBPEXKIACHUE JErkKuX, NaTOJOTHYECKUX OCIOXKHEHUSX,
aCCOLMMPOBAHHBIX C MHCYJIMHO3aBUCUMBIM CaxapHbIM nuabeToM; nHpapKTe MHOKapaa
win TpomOO3e;, OTeKe WJIM TMOBBIIIEHHOW NPOHUIAEMOCTH KAaNWUJJISAPOB, IJIs
YMEHBUIEHHS] KOPOHAPHOW OJHIOTENHAIbHOW AUCPYHKIMH, BBI3BAHHON CepAedYHO-
JErovyHbIM IIYHTHPOBAHUEM W/UJIW KapAUOIUIErneil; MIM TpPU 3J0KAYECTBEHHOM

HOBOOOpa30BaHUM.
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C5aR1 (CD88) mnpexncraBiasier co0OH CeMUCIUPANbHBIH TpaHCMEMOpaHHBIN
peuenrop, conpspkeHHBI ¢ G-O0enkom (GPCR), npunaanexamuii kK ceMeHCTBY
PONONCUHONONOOHBIX PELENnTOPOB, 'eH KOTOPOro pacmojoxkeH B xpomocome 19. OH
COMpsSITaeTcss C YyBCTBUTENbHBIM K KOKJOmHOMY TokcuHy Gialpha2, Gialpha3 wunu
HEYYBCTBHUTEJIBHOMY K KOKJIOIMHOMY TOkcuHy Galphal6 m mHULHMHpPYET HECKOJbKO
HUCXOASAIUX curHalbHBIX nyTeil. C5aR1 skcnpeccupyercs Ha psife THIIOB UMMYHHBIX
KJIETOK, BKJIFOYass MOHOLMTBI, HEUTPOQPUIbI, TY4YHBIC KJIETKH, 0a30puibl Hu
s03uHOG MBI, KpomMe TOro, OH 3KCIPECCUPYETCs] HAa MHOTHX JPYTUX THUIAX KJIETOK
BKJIFOYAs TeMAaTOLUTHI, JErOYHbIE W YHIOTEJHATbHbIE KJIETKH, MUKPOTJIHUI, HEHPOHBI U
IJIOMepPYJIApHbIe KJEeTKH mo4yek. OmnucaH psig JIUTaHAOB, KOTOPBIE CBS3BIBAIOTCS C
C5aR. Takme nuranael BkiroudaroT CS5a, CSadesArg m CS5a +1kDa. CSa sBnsercs
HeHTpaJibHONH 3((PEeKTOPHONH MOJIEKYJIOW CUCTEMbl KOMILIEMEHTa, KOTOPBIA caM IO
cebe sBJsIeTCS] KOMIUIEKCHBIM (PE€PMEHTAaTUBHBIM KacKaJgoM, CHOPMHUPOBABIINMCS IJIs
KpaifHe Ba)XHOTO IOMOJHEHHS MMMYHHOHW CHCTEMBI KacaTeIbHO aKTHBHOCTH NPOTHUB
MHBA3UBHBIX MMaTOT€HOB, OJHAKO 3HAYUTENBHOE KOJHMYECTBO (PAKTOB MOKA3BIBAET, UTO
ciaydaiiHasi akTHUBALUsI KOMIUIEMEHTA NMPUBOAUT KO MHOTHUM OCTPBIM BOCIAJHUTEIbHBIM
HapylleHussM U ayTouMMyHHbIM 3a0oneBanusm (Ricklin, D., uw gp. (2010)
"Complement: a key system for immune surveillance and homeostasis." Nat Immunol
11(9): 785-797) u, B uacTHOCTH, OBLIO MOKa3aHo, yTo CS5a MOBBIIIEH MPU PALE ITUX
BOCMAJHUTENbHBIX W ayTOMMMYHHBIX  HapymeHuil. Cucrema  KOMIJIEMEHTA
AKTUBUPYETCS IOCPEACTBOM YeTBIpEX MyTeil: KJIAaCCHYeCKOro MyTH M MNYTH C
BOBJIEYEHHEM MaHHO30-CBsi3biBaromero JjektuHa (MBL), «kotopsiii mnomoOen
KJIACCHYECKOMY TMyTH 33 HCKJIIYEHHEM HA4YaJbHBIX CTAAUH paClO3HABAHHUS U
AKTUBAIIMHM, HA KOTOPBIX pPACMO3HAKOTCS MMATOTEHbl MJIM KOMIUJIEKCHl aHTHUTEI.
AnbTepHATHUBHBIN nyTh AKTUBUPYETCS nyTeM CBSI3bIBAHHS CIIOHTAHHO
akTuBupoBaHHoro Oenka kommiementa C3 (C3b ¢parmeHT) ¢ TOBEPXHOCTBHIO
natoreHa. Bce 3Tu Tpu myTH B KOHEYHOM cYeTe NPHUBOAAT K oOpasoBanut C3
KOHBEPTA3, 4TO SIBJISIETCS TOYKOH, rae cxoastes 3 paccmarpuBaemble nytu (Guo, R. F.
u P. A Ward (2005) Annu Rev Immunol 23: 821-852). Bmocneactsum C3
KOHBEpPTa3bl MPUBOAST K oOpazoBanuio aHadanarokcnHoB C3a u CSa, HeoOXONUMBIMU
BMECT€ C APYTHUMH OeJNKaMH KOMIUJIEMEHTa IJs BBIPaOOTKM MeMOpPaHOATaKYIOIIEero
KOoMIIeKca. YeTBepTeIl MNyTb, BHEIIHUM MyTb, BOBJEKAET MPOTEa3bl IJIa3MBbl
(Hampumep, djacTta’y, TPOMOUH), KOTOpbIe AEHCTBYIOT HemocpeAacTrBeHHO Ha C3 wuau

CS, uro mpuBoaut k mnocienyromeil BeipaboTrke C3a um CS5a. Anadunarokcun CSa
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NPUBOJIUT K PEKPYTHPOBAHHUIO U aKTHUBAIIMM BOCHAJIUTENbHBIX KJIETOK BPOXIAEHHOW U
aIanTUBHOM CHUCTEMBI, OTHACTH 32 CYET YCHJIEHUS 3KCIPECCHUU MOJIEKYJ KJIETOYHOH
anre3nu, BbICBOOOXKEHHUS T'PAHYJISPHBIX (PEPMEHTOB, OTCPOUYEHHOTO HJIH yCUIIEHHOTO
anonTo3a, (aromuTo3a, OKUCIUTENBHOTO B3PbIBA, CEKPELUU M BBICBOOOXKICHUS
rHCTaMHUHa W XeMoTakcuca. Kpome TOro, OH BBI3BIBAET BBICBOOOXKIEHHE IPYTHUX
NPOBOCHAJUTENbHBIX  MenuaTtopoB, Takux kak TNF-a, IL-1, IL-6, IL-8,
npocrtarjanaunbl U yeidikorpuensl) (N.S. Merle u ap. (2015) "Complement System
Part II. Role in Immunity." Front Immunol 6: 257), akTUBaLMIO 3HIOTEJUATbHBIX
KJIETOK M MPOHULIAEMOCTh COCYZOB, YTO MOJKET MPUBECTH K COOBITHSM, B Pe3yJbTaTe
KOTOPBIX MOXKET BO3HHUKHYTb TPOMOOTHYECKass MUKpoaHruomatus. Takum oOpaszom,
C5a mpencrasnser coboii onHy U3 HauOoJjiee CUJIBHBIX BOCHAJIUTEIbHBIX MOJIEKYII,
BbIpabaThHIBAa€MBIX BO BpeMS HMMYHHBIX peaknud, ¥ BCIEACTBHE CBOCH
¢yHIaMeHTanbHONH OMOJIOTMHM OH MOTEHLUHMAJIbHO BOBJEUEH B OYEHb LIMPOKHI CIEKTP
naronoruii (Janeway’s Immunobiology, 8 wusmanue (2012), Kenneth Murphy,
Garland Science, c. 48-72).

C5a 3aHMMaeT LEHTpPaJIbHOE MECTO B MMMYHHOH CHCTEME U Kak TaKOBOM
ABJISIETCS BAXXHBIM B KJIIOUEBBIX aCIEKTaX BOCHAJEHHS U MOBpeXAeHUs TkaHu. Kpome
TOro, B JIUTEPAType HMEIOTCS 3acCiyXUBAKOIIUE€ BHUMAHHUS OKCIEPUMEHTAIbHbBIE
JaHHBIE, CBUAETENbCTBYIOIINE O MOBbIIEHUHN ypoBHel CSa mpu psane 3aboneBaHuil u
HapyLIEHHUH, B YaCTHOCTH, NPU ayTOMMMYHHBIX U BOCHAJIHUTENbHBIX 3a00J€BAHUIX U
HapymeHusx (Ricklin, D., u ap. (2010) Nat Immunol 11(9): 785-797).

CymecTByeT Oo0NbIIOE KOJUYECTBO JOKa3arenbcTB TOoro, 4ro CSa u ero
peuentop CSaR cmocoOCTBYIOT pa3BUTHIO BAaCKYJHUTHBIX 3a00JeBaHUN, KOTOpbIE
OeMOHCTPUPYIOT mMOBBIIEeHUEe YypoBHel CS5a, 3amyck Murpanuu JEeHWKOUUTOB U
NoCJeayIomee BOCHAJNIeHHe, KOTOpOe 3aTeM B KOHEYHOM CueTe MPHUBOAUT K
paspymenuto creHok cocynoB (Charles J., u ap. (2013) Semin Nephrol 33(6): 557-
564; Vasculitis, 2°° nznanue (2008), mox pen. Ball and Bridges, Oxford University
Press, cc. 47-53; Huang, Y. M., u np. (2015) Arthritis Rheumatol 67(10): 2780-2790;
Kallenberg, C. G. u P. Heeringa (2015) Mol Immunol 68(1): 53-56). Murubuposanue
C5aR anrtaronucrom CS5aR Ob110 3ppextuBubiM s ynyumenuss NCGN, BbI3BAaHHOTO
aHtu-muenonepokcunaszoit (MPQO), y Mbled, SKCOPECCUPYIOMIUX UeJTOBEUESCKHIM
peuentop CSa (Xiao, H. u np. (2014) J Am Soc Nephrol 25(2): 225-231), u Os110
NOATBEpPKAEHO, uYTO OH 3¢dexkTuBeHn B ¢asze Il wuccrenoBaHus NALUEHTOB C

BAaCKyJUTOM, aCCOLUHUPOBAHHBIM C aHTHHefITqu)HHbeIMH OUTOINIaA3MATUYCCKU MU
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antutrenamMu (ANCA) (ClinicalTrials.gov Identifier NCT02222155). Takum oOpasowm,
aHTaroHuCcT C5a MOXeT ObITh IMOJE3HbIM JJIs JI€YEHHs BACKYJUTHBIX 3a00J€BaHU,
takux kak ANCA - accouMuMpOBaHHBIN BAaCKyJIUT, JEHKOKJIACTUUECKUH BaCKYJIHT,
rpa"yjiemMaTto3oM Berenepa, MHUKPOCKONMMYECKHNH NOJMAHTUHUT, CUHIApPOM Yepika-
Crpocca, nypmnypa I'enoxa-Illenneiina, y3€JKOBBIN NOJIMAPTEPUUT,
OvicTponporpeccupyromuii  raomepyiaoneppur  (RPGN),  kpuornoOynuHemusi,
rurantokynetTounbiii aprepuut (GCA), 6onesnb bexyera u aprepuut Takascy (TAK).
C5a oOpasyeTcs, KOrga KpoBb Y€JIOBEKAa BCTYMAET B KOHTAKT ¢ CHHTETHYECKUMHU
NOBEPXHOCTSIMH, TAKMMH KaK, B CIy4ae METOAUK CEPAEYHO-JIErOYHOTO IIYHTUPOBAHUS
U TeMOAHalin3a, HApPUMEpP, CHHTETUYECKHE MOBEPXHOCTU ammapara "HCKYCCTBEHHOE
cepale U Jerkoe" B CBSI3U C XUPYPTrUUYECKOUN omepanueil Ha cocyax, TaKOHW Kak aopTo-
KOPOHapHOE IIYHTHPOBAHUE UJIU 3aMEHa KJlallaHa CepAala, UIH MOBEPXHOCTH anmapara
nns nuanusa nouek (Howard, R. J., u ap. (1988) Arch Surg 123(12): 1496-1501;
Kirklin, J. K., u np. (1983) J Thorac Cardiovasc Surg 86(6): 845-857; Craddock, P.
R., m op. (1977) J Clin Invest 60(1): 260-264; Craddock, P. R., u np. (1977) N Engl J
Med 296(14): 769-774), unu B CBA3H C KOHTAKTOM C JAPYTHUMH HCKYCCTBEHHBIMH
COCYylaMM HJHM TIOBEPXHOCTSIMHU pe3epByapoB (HAMpUMep, YCTPOHCTB MOANEPKKHU
JKEJYyIOUKOB, allapaToOB MCKYCCTBEHHOI'O Cepjlia, CUCTEM JJis NepeluBaHHUs KPOBH,
MEIIKOB JUJIsi XpaHEHHUs KPOBU, CHUCTeM i IiasmModepesa, Tpombouutodepesa, u
T.1.). Kax TtakoBble, aHTaronuctel C5aR Moryt okaszaTbcsi TOJNE3HBIMU JJIs
NPEeNOTBPAIECHUS] BPEOHBIX IOCIEACTBUH KOHTAKTHOW UYBCTBHUTEJNBHOCTH H/HUIIU
BOCIMAJIEHUsI, BBI3BAHHOIO KOHTAKTOM C CHHTETHMYECKUMM NOBepxHOCTAMH. Kpome
TOr0, OHH MOTYT OBITb IOJIE3HBIMH [JIs JIEYEHHUS BOCHAJIMUTEIbHBIX HapyLICHUMH,
BOBJICKAIOIUX BHYTPHCOCYAUCTOE BBICBOOOXKAEHHE MHKPOBE3HKYJ, TaKHX Kak,
Harpumep, TPOMOOTHYECKass MHKPOAHTHONATUS M CEPHOBHAHO-KJIETOYHAs aHEMUs
(Zecher, D., u np. (2014) Arterioscler Thromb Vasc Biol 34(2): 313-320).
Anraronuct C5aR  Takke MOXET OKa3aTbCsd TOJE3HBIM TMPU  ONPEAEIECHHBIX
reMaToOJIOTHYECKUX 3a00NeBaHMUSAX, KOTOPBIE SBISIIOTCS AaCCOLUHMHPOBAHHBIMH C
aKTUBaNUed koarynupyrmomed u GuUOPUHOIUTHUECKOH CHUCTEM, NUCCEMHUHHPOBAHHOU
BHyTpucocyauctoii koarymsiuuu (DIC), nepHHIMO3HOW aHEeMHHM, ayTOUMMYHHOU
reMOJIUTUYECKON aHEeMHH C TEIUJIOBBIMH M XOJOAOBbIMU arrimoTuHuHamu (AIHA),
aHTUQOCHONUITUAHOM CHHIPOME U AaCCOIMMHUPOBAHHBIMH C HHUM OCJIOXXHEHHSIMH,
apTepuasbHOM U BEHO3HOM TPOMOO3€, OCIOXKHEHUSX NMPH OEPEeMEHHOCTH, TaKUX Kak

nepuonuveckas rmorepss OepeMeHHOCTH © rulenb IUJIoHa, MPEAIKIAMIICHS,
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IUTALlEHTapHasi ~ HENOCTaTOYHOCTb,  3aJep)KKa  BHYTPUYTPOOHOro  pa3BUTHA,
LIEPBUKAJIBHOE pPEMOJEIUPOBAHUE M TMPEXKAEBPEMEHHbIE pPOABI, MIHOMATUYECKOM
TpoMOonuronenuueckoit nypnype (ITP), aTunuyHOM TreMOIUTHKO-YPEMHUUYECKOM
cunnpome (aHUS), mnapokcusmanbHOW HO4YHOW remorjaobunypuu (PNH) wu
aJyeprudeckux TpaHcy3noHHbIX peakuusx. CS5-cnenuduueckoe ryMaHU3UPOBAHHOE
AHTUTEJIO 3KyJIu3yMad onoOpeHO sl MPUMEHEHHsS MPU MapOKCU3MalIbHOW HOYHOM
reMOTJIOOMHYPUH U ATUNMHYHOM T'eMOJUTHKO-ypemuueckoM cunapome (aHUS) (Wong
EK, Kavanagh D, Transl Res. (2015) 165(2):306-20), u ObLIO AOKa3aHO, YTO OHO
spdexTuBHO mpu mnpobiiemMax C TOYEYHBIM TPAHCIJIAHTATOM, TaKHX KaK OCTpOe
AHTUTEJO-OTIOCPEOBAHHOE OTTOPIKEHHUE IMOUYEYHOTO aJUIOTPAHCILUIAHTATAa, U TMPH
OOJIe3HM  XOJIONOBBIX  arTJIOTHHUHOB, 4YTO  JOTOJHUTEJNBHO  MOATBEPKIAET
NOTEHUHAJbHYI0 poib aHTaroHucToB CS5aR nmpu sTux 3aboneBaHusAX.

bruto  ommcanHo, YTO TpU  HIIEMUYECKH-penep(y3HMOHHOM TOBPEKICHUHU
muokapaa CS5a Ttakxke oOnamaer BakHOW (QyHKUMed. McTolmeHue KOMIJIEeMEHTa
yMeHbIIaeT pa3Mmep uHpapkra muokapnaa y meimeit (Weisman, H. F., T. u np. (1990)
Science 249(4965): 146-151; De Hoog, V. C., u np. (2014) Cardiovasc Res 103(4):
521-529) u nedyenue anTu-CSa aHTUTENAMU YMEHbBIIAET MOBPEXKIEHHUE B KPBICHHOM
Mozenu umeMuu-penepdysuu 3anaux koneunocrteit (Bless, N. M., u ap. (1999) Am J
Physiol 276(1 Pt 1): L57-63). Penepdy3uoHHoe moBpexaeHUe BO BpeMsi MH]papKTa
MHOKapJa TakXe ObUIO 3aMEeTHO MEHbIIMM Y CBUHEH, KOTOpble OBIIM MOBTOPHO
MOABEPTHYTHI JIEYEHUIO MOHOKJOHaNbHbIM aHTU-CS5a IgG (Amsterdam, E. A., u np.
(1995) Am J Physiol 268(1 Pt 2): H448-457). PexoMOMHAHTHBIA YeJTOBEYECKUI
antaronuct CS5aR ymenpmaer pasmep MHpapkTa B CBUHOW MOIENU XHPYPTrUYECKOH
peBackyispusanuu (Riley, R. D., u np. (2000) J Thorac Cardiovasc Surg 120(2): 350-
358), ofecneumBass pokasareiabCcTBa NoOJNe3HOCTH aHTaroHucta CSaR mpu sTHX
3aboneBanusx. Kpome Toro, mnpu 3ab0ojieBaHUSIX, CBSI3aHHBIX C WIIeMued /
penepdy3MOHHBIM TMOBpPEXAEHHEM, TaKHX Kak 3a00JeBaHUsA, BO3HUKAKOINIHE B
pe3yibTaTe TPAHCIJAHTALMN, BKJIIOYAas TPAHCIUIAHTAIIUIO COJMUIHOTO OpraHa, TIAe
Opu10 mokaszano, yrto CSa urpaer Baxuywo ponpb (Farrar, C. A. u S. H. Sacks (2014)
Curr Opin Organ Transplant 19(1): 8-13), moxer ObiTh mone3eH aHTtaroHuct CSaR,
KaKk M B CJIydae CBSI3aHHBIX C TAaKUMH 3a00JE€BaHUSIMH CHHIPOMOB, TaKHX Kak
uIeMuUeckoe pernepPpy3moHHOE NOBPEKICHUE, HINEeMUYECKUH KOJUT W HIIEeMUs

cepaua (Mueller, M., u ap. (2013) Immunobiology 218(9): 1131-1138).
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bonee Toro, mpu 3ab0neBaHUAX, IPU KOTOPBIX UTPAET POJb KOMIUIEMEHT, TaAKHUX
Kak Tpom003 kopoHapHbIx aprepuil (Distelmaier, K., u np. (2009) Thromb Haemost
102(3): 564-572), OKKJIIO3USI COCYIOB, IOCJEONEpPalMOHHAs PEOKKJIIO3UsI COCYIOB,
aTepOCKJIEpPO3, TPABMATHYECKOE IOBPEXKJIEHHE LIEHTPAJbHOM HEPBHOW CHUCTEMBI,
apurmorenHas kapauomuonartus (Mavroidis, M., u ap. (2015) Basic Res Cardiol
110(3): 27) u G6one3np I'ome (Pandey um np. (2017) Nature 543: 108-112), takxke
MoskeT ObITh mosie3eH aHTaroHuctT C5aR. Takum obpaszom, moxayastopel C5aR MokHO
NPUMEHSTh NPOQHUIAKTUYECKH B CIydae MalMeHTa ¢ PUCKOM MH(papKTa MUOKapaa HIJIH
Tpombo3a (T.e. TalMeHTa, KOTOPbI HWMEET OJWH WM HEeCKOJbKO TMPU3HAHHBIX
dakTopoB pucka wuHpapkra MuUOKapaa wian TpomOO3a, TaKuX Kak, HO He

2

OTPAHUYHUBASICH UMM, OXHPEHHE, KypeHHUe, BBICOKOE KpPOBSHOE JaBJICHUE,
TUNEPXOJIECTEPUHEMHS, TPENBICTOPUSl FJIM TEeHEeTHYecKass HCTOpus uH(papKTa
MUOKapaa wuiau TpomOO3a) B IENsIX CHIXEHUs pucka HWH(papKTa MHOKapAa WJIu
TpoMOo3a.

C5a BBI3BIBAET MOBBIIMIEHHYIO MPOHUIAEMOCTb KAUJIIPOB U OTEK, AKTUBALUIO H
UHQUIBTPALHIO JIEHKOIUTOB U TPOMOOIMTOB B TKaHH, a TakKKe OPOHXOKOHCTPHUKIIUIO
(Sarma, J. V. u P. A. Ward (2012) Cell Health Cytoskelet 4: 73-82; Czermak, B. J., u
ap. (1998) J Leukoc Biol 64(1): 40-48). bruto mokasano, 4to BBeneHue aHtu-CSa
MOHOKJIOHAJIbHOT'O AHTUTENAa  YMEHbINAeT KOPOHAPHYIO SHJIOTEJHATIBHYIO
AUCOHYHKIUIO, BBI3BAHHYIO CEPAECYHO-JIETOYHbIM INYHTHUPOBAHHUEM U KapAHOILIETrHeH
(Tofukuji, M., u ap. (1998) J Thorac Cardiovasc Surg 116(6): 1060-1068).

CS5a m ero peuentop Takke BOBJEYEHbI B IATOT€HE3 OCTPOTO PECIUPATOPHOTO
nuctpecc-cuaapoma (ARDS) (Hammerschmidt, D. E., u ap. (1980) Lancet 1(8175):
947-949), xpoHuueckoro obcrpyktuBHoro 3abosneBanus jerkux (COPD) (Marc, M.
M., u gp. (2004) Am J Respir Cell Mol Biol 31(2): 216-219), u moauopraHHOM
HenoctarouHoctu (MOF) (Huber-Lang, M., u np. (2001) "Role of C5a in multiorgan
failure during sepsis." J Immunol 166(2): 1193-1199; Heideman, M. u T. E. Hugli
(1984) J Trauma 24(12): 1038-1043). C5a yBennumBaeT BbIPaOOTKY MOHOLIUTAMH
IBYX BaXHBIX MpoBocnanutrenbHbelx UUTOKMHOB TNF-oo u IL-I, xortopsle
CIOCOOCTBYIOT MATOJIOTUH MpH 3TUX 3aboneBanusix. Takxke Obuto moka3ano, uro CSa
UrpaeT BaXXKHYI POJb B PAa3BUTHH NHOBPEXKIEHUS TKAHU U OCOOCHHO MOBPEKICHUS
JIETKUX B JKUBOTHBIX MOAENsAX centuueckoro moka (Smedegard, G., u ap. (1989) Am J

Pathol 135(3): 489-497; Unnewehr, H., u ap. (2013) J Immunol 190(8): 4215-4225).

B Mmopensx cemncuca ¢ UCIOAb30BAHUEM KPbIC, CBUHEH M MPUMATOB, KPOME YEJIOBEKA,
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aHTu-CS5a aHTHTENa, BBEJEHHbIE JKUBOTHBIM Nepen o0paboTkol 3HA0TOKCHHOM Wil E.
coli, mpuBOAMIM K YMEHBLUICHHIO IOBPEXKIAEHUS TKAHMU, a TAaKXKE€ K YMEHBIICHHUIO
BbipaboTku IL-6 (Hopken, U., u ap. (1996) Eur J Immunol 26(5): 1103-1109; Stevens,
J.. H, u np. (1986) J Clin Invest 77(6): 1812-1816). bpuio mnokazaHo, 4TO
unruouposanue C5a aHTH-C5a TNONMKIOHANTBHBIMH AaHTUTENAMH 3HAYUTEJIbHO
yiydllaeT IOKa3aTelu BBDKUBAEMOCTH B MOJENU CENCHCAa Yy KpPbIC, BBI3BAHHOIO
aurupoBaHuem/mpokosiom cinenoit kumku (Czermak, B. J., u np. (1999) Nat Med 5(7):
788-792). B Takoii ke Monmenau cermcuca ObLIO MOKa3aHO, 4uTo aHTU-CS5a aHTUTENA,
uHrHOupyT anonto3 tumouutoB (Guo, R. F., u np. (2000) J Clin Invest 106(10):
1271-1280). Antu-CSa aHTUTENa Tak)Ke MPOSBISAIM 3ALIUTHBIC CBOWCTBA B MOJEINH
NOBPEXKICHUS JIETKUX Yy KPbIC € HCIOJBb30BaHUEM (pakTopa siaa KoOpbl, U IpH
BBI3BAHHOM MMMYHHBIMU KOMILTIEKCaMu moBpesxkaeHuu jerkux (Mulligan, M. S., u np.
(1996) J Clin Invest 98(2): 503-512). Baxxnocte C5a B onocpeoBaHHOM UMMYHHBIMHU
KOMIUIEKCAMH MOBPEKIECHUHU JIETKUX Takke MokaszaHa Ha mbimax (Bozic, C. R., u ap.
(1996) Science 273(5282): 1722-1725). Takum oOpa3om, antaronuct CS5aR mosxker
OBITH TOJIE3HBIM IPH MHOTHX BOCHAJHUTENbHBIX HAPYIIEHUAX M CBSA3AHHBIX
COCTOSIHHSIX, BKJIIOUasi HEHTPOIMEHHUIO, CETNICUC, CENTUYECKHIl WIOK, yaap, BOCMAJeHUE,
accounnpoBaHHoe ¢ cepbe3HbiMu oxxoramu (Hoesel, L. M., u ap. (2007) J Immunol
178(12): 7902-7910), ocreoaptput (Yuan, G., u ap. (2003) Chin Med J (Engl) 116(9):
1408-1412), a Takke OCTPBIH pPECHUPATOPHBIN AUCTPECC-CUHAPOM (B3POCIBIX)
(ARDS), xponunueckoe obcTpyktuHoe 3a0oneBanue serkux (COPD), OpoHxuaapHyIO
actmy (Pandey, M. K. (2013) Curr Allergy Actma Rep 13(6): 596-606), cungpom
CUCTEMHOU BOCMAJIUTEIbHON peakuuu (SIRS), OTTOPIKEHUE TKaHEBOTO
TPAHCIJIAHTATa, CBEPXOCTPOE OTTOPIKEHUE TPAHCIJIAHTHPOBAHHBIX OPraHOB, W T.IL., U
CUHIpOM mosmmopranHoi HenoctatouHoct (MODS). Kpome toro, antaronuctel C5aR
MOTYT  OBITh  TOJE3HBIMH  JUIS  JICYEHUsS]  MATOJIOTHYECKHX  OCJIOKHEHUH,
aCCOLUMHMPOBAHHBIX C HMHCYJIMHO3AaBHUCHMBIM CaXapHbIM AHA0E€TOM, TaKUX Kak
u n1p. (2015) Metabolism 64(5): 597-610),
, 1 ap. (2013). Invest Ophthalmol Vis Sci
54(13): 8191-8198), BonmuanouHas HepponaTus (Bao, L., u ap. (2005) Eur J Immunol

nuabernueckas Oonesnp mouek (Li, L.

2

nuabernueckas perunomnatus (Cheng, L.

35(8): 2496-2506), nedpputr Xeiimana, mMemMOpaHO3HbI Hedpur, U aApyrue QGopmsl
rnomepynonedpura, takue kak C3 rioMmepynonaTtus, BKIOUYas OONE3Hb MIOTHOTO

ocaagka (DDD) (Zhang u gp., Clin J Am Soc Nephrol (2014) 9: 1876-1882). bonee
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TOro, OBIIO IIOKa3aHO, YTO COEAMHEHHE OSKyJIu3ymad UMeeT MNOTeHUHAIbHYIO
MOJIE3HOCTD IS JIEYEHHsI HeHPOMUENNTa 3pUTEIbHOTO HEPBA.

Anrtaronuctsl C5aR CyIecTBEHHO CHMIKAIOT MHAYLUHPOBAHHBIH OBaJIbOyMHHOM
(OVA) undmarokc Bcex kiaetok (60%), Heiitpodunos (66%) u s03unHodpunos (65%) B
oOpasie KUIKOCTH JIaBaka, YTO MO3BOJIIET MPEANONOXKUTh, 4To Osnokuposka CS5aR
MOXET TMPEeACTaBIATh COOOW HOBBIM TEpPAaNeBTUYECKUA MOAXOA IJsi OOJierdeHus
ucxonoB actMmsbl (Staab, E. B., u n1p. (2014) Int Immunopharmacol 21(2): 293-300).

Cuctema KOMILUIEMEHTa M, B 4aCTHOCTH, C5a COCOOCTBYIOT Pa3BUTHIO MHOTHX
Oynne3Hslx 3a0ojeBaHMil, Cpeau TMPOYEro IMOCPEACTBOM AaKTHUBAIMH  KJIETOK
BPOXXAEHHOTO HMMYHHUTETA, BKJIOUYas TYyYHbIE KJIETKH M HeHTpodwibl (Hampumep,
Oynne3Horo mempuronaa, OyJJIE3HOTO 3MUAEPMOJIH3A, JUCTOBUIHON My3bIPUYATKU H
BYJIbrapHOHW my3blpyaTku). CUUTAaETCA, YTO OTAEJEHHE SMUACPMATbHBIX Oa3aJbHBIX
KePaTHHOLMTOB OT HUIKeNexaleld 0a3zanipbHONH MeMOpaHbl BBI3BAHO ayTOAHTHUTEIAMH K
KepaTHHOLHMTAM B KOXXHOW Oa3anpHOH MeMmOpaHe, 4TO NHPUBOAHUT K OOpa30OBaHUIO
BOJIABIPEI U BHICOKOMY HHQIIOKCY HEHTPOPHUIOB KaK B BEPXHHUE CIIOU KOXH, TaK U B
MOJIOCTH BOJIABIpEH. B sKcnepuMeHTaNbHBIX MOAENSAX CHH)KEHHE HEHUTPOPUIOB MU
orcyrcTBUe KoMmruieMeHta (oOmero unu C5-cenekTHBHOTO) MOXKET HHIHOUpPOBATH
obpasoBanue cybsnunepmanbubix Boaasipeit (Heimbach, L., u np. (2011) J Biol Chem
286(17): 15003-15009; Gammon, W. R. (1989) Immunol Ser 46: 509-525).
ITosiBHIMCH HOBEWIINE NaHHbIE, CBUAETENbCTBYIONINE O TOM, 4TO HHruouposanue CSa
MOJKET OKa3aTbCsl IMOJIE3HBIM IPH JIEYEHUH TAaKOro KOXXHOro 3a0oieBaHus, Kak
THOWHBIN TUApageHuT, rae ObLIO MOKa3aHo, uTo aHTuteno npotuB CS5a dyenoBeka
yJaydilaeT pe3yJibTaT J€YEHHs MalHeHTa B OTKPBITOM KJIWHHYECKOM HCCJIEeIOBAaHUHU
II-ii ¢a3el. CnenoBaTenbHO, aHTaroHuct perentopa CS5a MokeT ObITh MOJIE3EH TPU
OyJie3HbIX 3a00JIeBaAHUSX.

KommnneMeHT, Kak TMOJIaral0T, UWrpaeT BaXXHYK pOJb TMPH MATOJOTHH
BOCManuTeNbHOTO 3a0oneBanHus kumeunuka (IBD) u obOnapyxeno, uro C5aR
SKCIPECCUPYETCS B SMUTENUAIbHBIX KieTkax Tojctod kumku (Cao, Q., u np. (2012)
Am J Physiol Cell Physiol 302(12): C1731-1740). Kpome Toro, hapmMakoioruieckoe
uHrubuposanue aktTuBHocTH CS5a ¢ momompio PMX205 - menTHAHOrO aHTaroHUCTA
C5aR sBnsiercst 3¢ ekTUBHBIM Ui penoTBpamennss DSS-nHAyIupOBaHHOrO KOJUTA,
obecneunBasi JOMOJHUTENbHBIE OKA3aTEIbCTBA TOTO, 4TO HanenuBanue Ha CDS88 y
NALMeHTOB C CHHJAPOM pasapakeHHoro kuineyHuka (IBD), nHecnenupuueckum

A3BCHHBIM KOJIMTOM, 00JIE3HBIO KpOHa U BOCHAJIUTEJbHBIM 3a00/IeBAaHMEM KHIIEYHHKA
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(IBD) (Johswich, K., u ap. (2009) Inflamm Bowel Dis 15(12): 1812-1823) moxer
npuHecTH TepaneBTHdeckyro nonbdy (Woodruff, T. M., u ap. (2003) J Immunol
171(10): 5514-5520; Jain, U., u np. (2013) Br J Pharmacol 168(2): 488-501).
CymecTByeT MHOXeCTBO (akToB, mpeanonararomux pojabr CS5a u ero peuenropa
npu natonorusx ITHC. Dxcnpeccust C5aR nopblimarole peryiupyeTrcs Ha peakTHBHBIX
aCTpPOLMTAX, MUKPOTJIUHM W JHIOTEIHAJbHBIX KJIETKaX B BOCHAJEHHOH LEHTPaJIbHOM
HepBHO# cucteme uenoeka (O'Barr, S. A., u ap. (2001) J Immunol 166(6): 4154-
4162; Gasque, P., u ap. (1997) Am J Pathol 150(1): 31-41) u, xak coobmanocs, C5a
BOBJICUEH B IaTOT€HE3 MHOTHX HeHpOJereHepaTUBHBIX 3a00JieBaHMIl, TaKUX Kak
, 1 ap. (2014) J
Neuroimmunol 276(1-2): 213-218;, Humayun, S., u ap. (2009) J Neuroimmunol
210(1-2): 52-62; Woodruff, T. M., u ap. (2008) J Immunol 181(12): 8727-8734),

amuoTpopudyeckuii narepainbHbiii ckiepo3 (ALS) (Mantovani, S.

bonesnp Anbureiimepa (Fonseca, M. 1., u np. (2013) J Neuroinflammation 10: 25;
Ager, R. R, u ap. (2010) J Neurochem 113(2): 389-401), Gone3np IlapkuHcOHa
(Wang, X. J., u np. (2007) Neurochem Int 50(1): 39-50) u Gone3Hp XaHTUHITOHA
(Singhrao u np. (1999) Experimental Neurology 159, 362-376). Boxee Toro,
yCTaHOBJIEHO, uTO ypoBeHb CS5a nmoseimed B CSF y manuenToB ¢ cunapomom I uiieHa -
bappe (Hartung, H. P., u np. (1987) Neurology 37(6): 1006-1009; Wakerley, B. R. u
N. Yuki (2015) Expert Rev Neurother 15(8): 847-849) u Opuio oOHapyxeHO, 4TO
aHTu-C5 anTuTeno 3¢ pexTuBHO 11 yMeHblLIeHUs HeBponatuu y mbimeit (Halstead, S.
K., u np. (2008) Brain 131 (Pt 5): 1197-1208; Basta, M. u D. R. Branch (2014) Clin
Exp Immunol 178 Suppl 1: 87-88). Kpome Toro, unrubuposanue peuentopa CSa
, 1 ap. (1999) Mol
Immunol 36(13-14): 877-884; Jacob, A., B. Hack, u ap. (2010) J Neuroimmunol

obneryaer skcnepumentaibHyto I[HC Bomuanky (Zwirner, J.

221(1-2): 46-52). Takum oOpazom anTaroHuctel CS5aR, oOecneyeHHbIE B JaHHOM
n300peTeHun, MOTYT OBbITh MOJe3HbBIMH I jJedeHuss ALS, Gonesnum Anpureiimepa,
paccessHHOTO ckyepo3a, cunapoma [mitena - Bappe, Gonesnu IlapkuHcoHa, GoyesHu
XaHTUHITOHA, a TakXke JUIsl JIeYeHHs CHWJXKCHHS KOTHUTHUBHOW (YHKLHUH,
acCOLIMUPOBAHHOM €  XUpPypruueckoil  omepauued ¢  CepAEUYHO-JETOUYHBIM
LIYHTUPOBAHUEM U POACTBEHHBIMH IMpOLIEAypaMH B JOMNOJHEHHE K BOBJIEYEHUIO
LEHTPAJIbHOH HEPBHOW CHCTEMBI NpHU 3aloneBaHusx, Takux kak SLE, cuazpom
[lTerpeHa 1 acCOUMUPOBAHHBIE UMMYHOJIOTHYECKHE MPOPHIH.

IIpy MHOrMX ayTOMMMYHHBIX 3a00J€BaHUAX OOHAPYXKEHBbl  OTJIOXKEHUS

uMMmyHHOTO Kommekca (IC), cogepskamero nmmyHornoOynud G. OHU CIOCOOCTBYIOT
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natou3nonorun 3a00NeBaHUM, KOTOPbIE YAaCTO MPOSIBJISIOTCS B PA3JIMYHBIX OpraHax
Tela, BKJIOYas IOYKHU, CEpAlle, JIerKHe, NMeueHb, KPOBEHOCHBIE COCY/bl, HEPBHYIO
cucremy u koxy. CymecrByer MHOxecTBOo Takux I[C 3aboneBaHuii, mpumepamu
KOTOPBIX SBJSIIOTCS CHUCTeMHast kpacHas BojuaHka (SLE), xpuornoOynunHemus,
peBmatounusiii aptpur, cuaapom Illlerpena (Lawley, T. J., u np. (1979) J Immunol
123(3): 1382-1387), cunapom I'ynnacuepa (3aboneBaHue ¢ oOpa3oBaHHEM aHTUTEN K
OazanpHON MeMmOpaHe KJIyOOYKOB) U THIEPYYBCTBUTENBHOCTh. F3BECTHO, HYTO
UMMYHHBIE KOMIUIEKCHI MHAYUUPYIOT CS5 KOHBEpPTas3bl, YTO NPUBOJHUT K BbIPAOOTKE
C5a, xotopsiit Bocinencteuu crnoco0cTByetr 3tuM 3aboneanusm (Karsten, C. M. u J.
Kohl (2012) Immunobiology 217(11): 1067-1079). B J>KHMBOTHBIX MOJAENSX
BOCIPOU3BOASIIINX MexaHu3Mbl IC akTHBAaIMM KOMIUIEMEHTa, OBLIO IMOKAa3aHO, 4YTO
C5aR wurpaer oueHp BaxHyw poJsib. HccnemoBanusi mnokasbiBaroT, dto CSaR-
nepUIUTHBIE MBIIIM W NPUMEHEHHE mNenTuaHoro aHtaronucra CS5aR mpusBomgut K
3alIUuTe OT MOBPEXACHHsS TKaHu, uHayuuposanuoit IC. (Strachan, A. J., u op. (2000) J
Immunol 164(12): 6560-6565; Kohl, J. u J. E. Gessner (1999) Mol Immunol 36(13-
14): 893-903; Baumann, U., u ap. (2000) J Immunol 164(2): 1065-1070). Taxum
obpaszom, narudbutopsl C5aR mMoryTt ObiTh mone3HsiMu 1t JeueHus 1C 3aboneBanHui,
BKJIFOYAsi ayTOUMYHHbBIe 3a00JIeBaHus, Takue Kak peBMaTounubiii apTput (Jose, P. J., u
ap. (1990) Ann Rheum Dis 49(10): 747-752; Grant, E. P., u ap. (2002) J Exp Med
196(11): 1461-1471; Yuan, G., u ap. (2003) Chin Med J (Engl) 116(9): 1408-1412)),
OCTE0apTpPUT, cucTemMHas kpacHas Bosuanka (Porcel, J. M., u np. (1995) Clin
Immunol Immunopathol 74(3): 283-288; Pawaria, S., u ap. (2014) J Immunol 193(7):
3288-3295), Bomuanounsiii HeppuT (Bao, L., u ap. (2005) Eur J Immunol 35(8): 2496-
2506), BomyaHOuHBIA TioMepyloHedput u IgA-nepponarus (Liu, L., u ap. (2014) J
Clin Immunol 34(2): 224-232), nedppur XeifimaHna, MeMOpaHO3HBIH HEPPUT U Ipyrue
¢dbopmbl rnomepynoHedputa, Backyaut, nepmaromuos3ut (Fiebiger, E., u ap. (1998) J
Clin Invest 101(1): 243-251), my3bIpuaTKa, CHCTEMHBIH CKiIepo3 (CKIEpOIepMHs)
(Sprott, H.,, m np. (2000) J Rheumatol 27(2): 402-404), OpoHxuaibpHas acTMa,
ayTOMMMYHHbIE TE€MOJIUTHYECKHE H TPOMOOLMUTONEHUYECKHE COCTOSIHHUS, CHHAPOM
I'ynmacuepa (M acCOMHUPOBAHHBIA TJIOMEPYJOHEPPUT M JIETOUHOE KPOBOTEUYEHHUE)
(Ma, R, u ap. (2013) J Clin Immunol 33(1): 172-178), UMMYHOBacCKyJHUT, H
o0ycClIOBJIEHHas KOMIUIEMEHTOM TPOMOOTHYECKass MHUKPOAHTHUOMNATHS, BKIJIIOYas
, u ap. (2015) Am J
Reprod Immunol 74(4): 345-356; Davin, J. C., N. C. van de Kar (2015) Ther Adv

ATUMUYECKUNH TeMOJMTHKO-ypeMuueckuii cunapom (Song, D.
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Hematol 6(4): 171-185), kpuornoOyauHeMHss CMEUIAHHOrO THIA, AaTONMUYECKUU
nepmatut (Neuber, K., R. u np. (1991) Immunology 73(1): 83-87; Dang, L., u np.
(2015) Mol Med Rep 11(6): 4183-4189), u xponuueckas yprukapus (Kaplan, A. P.
(2004) J Allergy Clin Immunol 114(3): 465-474; Yan, S., u np. (2014) J Dermatol Sci
76(3): 240-245). Bonee Toro, OBLIO MOKAa3aHO, YTO COENMHEHHE DKYJIHU3ymMad umeeT
HNOTEHIHAJIBHYIO MIOJIE3HOCTD ISt JeYEHUS MHUACTEHUHU rpaBuc u
aHTU(GOCHONIUITUAHOrO CUHIPOMA.

C5a mpucyTcTByeT B mcopuatuueckux Onsimkax, u o0 skcrnpeccuu CS5aR Takske
Op10 cooOmeHo mpu ncopuasze, npu KOTopoMm T-kieTkH, HEWTPOQUIBI, TY4YHBIE
KJIETKM W JEHIPHUTHbIE KJETKH BOBJICUCHBI B TATOreHe3 3a00JieBaHUS U SBISIOTCS
xemoTakcudeckumu Kk CS5a (Diani, M., G. Altomare u E. Reali (2015) Autoimmun Rev
14(4): 286-292). Hakonnenue HEHUTPOPHIOB IMOJ POrOBBIM CJIOeM HAaONIOgaeTcs B
CUJIPHO  BOCIMAJNICHHBIX OOJACTAX  ICOPUATHYECKUX  ONAmEeK, W  IKCTPAKThI
NICOPUATHYECKOTO MOPAKEHUs (YeIyeK) conepkaT CUIbHO MOBbILIIEHHbIE YpOBHU C5a
U TPOSIBJISIIOT CHJIBHYIO XEMOTAKCHYECKYI) AKTHUBHOCTH B OTHOLIEHHH HEUTPOQUIIOB,
T.e. 3¢pPexT, KOTOpbIii MOKeT ObITh MHrHOUpOBaH nyteM nobasieHus CSa aHTUTENA.
bonee Toro, T-kneTkn U HEUTPOPUIBI MPU ONPENENEHHBIX YCIOBUIX MOABEPTAIOTCS
xemoarpakuuu nocpencrsom CSa (Nataf, S., u np. (1999) J Immunol 162(7): 4018-
4023; Tswi, R. F., u np. (2000) J Immunol 165(3): 1588-1598; Werfel, T., u np.
(1997) Arch Dermatol Res 289(2): 83-86; Mrowietz, U., u ap. (2001) Exp Dermatol
10(4): 238-245), yto o3Ha4yaeT, 4TO aHTAroHUCTbI CS5aR MOTYyT OBITH MOJE3HBIMU IS
JedyeHuss mncopuasza. bosee TOro, KOMIJIEMEHT BOBJIEYEH B IAaTOTEHE3 IJIAYKOMBI
(Howell u np. (2011), J. Clin. Invest. 121(4): 1429-1444). Kpome TOro, MMERTCS
SKCIEPUMEHTAJbHbIE JaHHBIC, CBHAETEJNBCTBYIOIIHE O TMOJIOXKUTEJIbHOH POJH
anTaroHucToB CS5aR mpu jgedeHus 30Ka4eCTBEHHOTO HOBOOOpA30BaHUs OJIOKATOpaMHU
KOHTPOJBHBIX Touek. Hampumep, coobmaercs, 4To aHTUTENO NMpoTHB penentopa C5aR
(IPH5401) 3¢ ekTuBHO B MBIIIUHBIX MOJEJNSIX 3JIOKAYECTBEHHOIO HOBOOOpa3OBAaHUS
(BeO-ctpanuma  Innate  Pharma -  IPHS5401, 2018;  https://www.innate-
pharma.com/en/pipeline/iph5401-first-class-anti-cSar-mab; Zah H., u np., (2017)
Oncoimmunology 6(10): €1349587; Wang Y., u np., (2016) Cancer Discovery 6(9)
1022-1035).

Takum obpazom momarator, uro CS5a um CS5aR kiImHWYeCKH BOBJIEYEHBI B
BACKYJUTHBIE 3a00JIeBaHUS WJIM HApyLIEHHs, BOCHAJHUTEJIbHbIE 3a00JE€BaHHUS WU

HapyIIEeHUs, BOBJIEKAIOLIME BHYTPUCOCYJUCTOE BBICBOOOXKIEHUE MHKPOBE3HKYJI,
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umMmyHokoMmiuiekcHbie (IC) 3aboneBaHmsi WM HapylleHWs, HEWpPOJIEreHEpPaTHBHbBIE
3a00NeBaHUs WM HApYyIIEHUs, CBA3aHHbIE C KOMIUJIEMEHTOM BOCMAJUTENbHBIE
3a0oneBaHus WMJIM  HapylmeHus, Oyie3Hble 3a0o0JeBaHUs WJIM  HapyLIEHHs,
3a0oneBaHusl WM HApyLIEHWs, CBs3aHHble C WIIeMHUEH W/ HWUIM WIIEeMHYECKUM
penepdy3HMOHHBIM MOBPEXAEHUEM, BOCHAJIUTEIbHbIE 3a00J€BaHHUS WJIN HApyIIEHUs
KHIIEYHUKA, U ayTOUMMYHHbIE 3a00JIeBaHUS UJIM HAPYLISHUsI; & TAKXKe 3a1efICTBOBAHBI
IpU KOHTAKTHOW YYBCTBUTEJIBHOCTH WM BOCHAJEHHH, BBI3BAHHOM KOHTAaKTOM C
CUHTETUYECKMMH TOBEPXHOCTAMH, TMOBBIIIEHHON aKTUBALHMU JEHKOLUTOB U
TpoMOOUMTOB (M WX UHPUIABTPALIMM B TKAaHH);, MATOJOTHYECKUX OCIOKHEHHSX,
aCCOLUMHPOBAHHBIX C WHTOKCHKAIMEH WM TMOBPEXKIACHHEM, TAaKHUM KaK TpaBMa,
KPOBOIMOTEPS, INOK MM XHUPYprUYecKas Olepamus, BKJIYas TPAHCIUIAHTALHIO,
BKJIIOYasi TOJHOpraHHyw HemoctatrouyHocts (MOF), centumyeckuid Mok, IIOK
BCJIEICTBHE HMHTOKCHUKALIMU WM OCTPOE€ BOCHAJUTENBHOE NOBPEKACHUE JErkux;
NATOJOTUYECKUX OCJIOKHEHHUSX, aCCOLIMUPOBAHHBIX C HHCYJMHO3aBUCUMBIM CaXapHbBIM
nuaberom, wuHpApPKTe MHOKapaa uid TpomOo3e, OTeKe WM MOBBIIICHHOU
MPOHUIIAEMOCTH KaUJIJIIPOB, KOPOHAPHOH SHAOTENNANbHON NUC)YHKLINHU, BRI3BAHHOH
CEepPAEYHO-JIETOYHbIM HIYHTHUPOBAHUEM H/MJIHM KapAHOIUIETHeH, UM 3J0KaUY€CTBEHHOM
HOBOOOpPa30BaHUMU.

CnenoBaTenbHO, CYINECTBYET MOTPEOHOCTh B HOBBIX HHU3KOMOJIEKYJISPHBIX
oprannvyeckux moxayisitopax peuentopa CSa (CS5aR), B 0coOE€HHOCTH, aHTarOHUCTAX
C5aR, xoTopsle MOryT OBITH MOJIE3HBIMU JIJIi WHTHOMPOBAHHS MMAaTOT€HETHYECKUX
COOBITHH, aCCOUMMPOBAHHBIX C MOBBILIEHHBIMU ypOoBHsAMH CS5a u/unu ¢ akTUBaLuen
C5aR.

Hactosimee n3obperenne obecrneunBaeT MUKIMYECKUE MPOU3BOIHBIE MOYEBUHBI
dbopmynsl (I), koTOphIe ABIAIOTCSA MoAyasTopamu peuentopa CSa, u, Takum obpasowm,
MOTYT OBITh MOJIE3HBIMH U MPEAOTBPALICHUS WU JIeYeHHs] 3a00JeBaHUN, KOTOpPBIE
oTBeyaroT Ha peuentop Cla.

1) IlepBoIif aciekT U300pETEHUSI OTHOCUTCS K coequHeHusaM ¢popmyasl (1)

RA R1
/
R* N
A
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®opwmyna (I),

rae

. Y npexncrasinsier codoit NR®, u X u Z He3aBHCHMO MpencTaBisiloT coboit N
umu CH (a umenno, Y npeacrasuser coboit NR®; oaun u3 X u Z npencrasiser coboii
N, u apyroit uz X u Z npexncrasuset coborr N unu CH);

o Y npencrasiusier co6oit CR®; onun u3 X n Z npexcrasuser coboit NR’, O
unu S, u npyroii uz X u Z npexacrasisier coboi N; unu

o Y mpencrasmsier coGoit N; omun us X u Z mpencrasisier coGoit NR®, u
apyroi u3 X u Z npexacrasisietr coboit N wiu CH;

KOJIbIO A TpencraBiseT coOO HachleHHOe 4-7-4JIe€HHOE€ MOHOLHMKJIHYECKOEe
KapOOLMKINYECKOE KOJIBIIO, COAEepiKallee KOJbIEBOW aToM a30Ta, K KOTOPOMY
npucoennues R', rae ykasaHHOe KOMBIO A  HEOOS3aTENHHO MOHO3AMEIIECHO
nocpencteom R*; rae R* mpencrasmsier co6oii (C1.4)ankun (B 0COGEHHOCTH, METHN)
[MpenmoYTUTENbHO KOJBLIO A  3aMEIIEHO TMOCPEICTBOM R' u He Hecer
OTIOHUTEIbHOTO 3aMecTuTens (T.e. R orcyrereyer)];

R' npencraBiusier coOol (eHms; S-uneHHBIH rerepoapua WM O-YJIEeHHBIH
reTepoapuii, rae YyKa3aHHbIH (eHwn, S-ujleHHbId reTepoapua WIH O-4YJeHHBIN
reTepoapuil HE3aBUCUMO SIBJISETCS MOHO-, AU- UJIM TPU3AMEIIEHHBIM, 1€ 3aMECTUTEIN
He3zaBucumo  BeiOmparoT u3  (Ci.4)ankuna, (Ci.4)ankokcu; (C;.3)dpropankuna,
(C13)pTopankokcu; ramorena; uuano; win (Cs.¢)IUKIOATKIIIA,

R’ npexncrasiasier coOoif ¢eHwmn, S-uneHHBIH TreTepoapwsl MU  O-4YJIeHHBIH
reTepoapuii; TAe YyKa3aHHbIA (eHuna, S-ulieHHBIH TeTepoapusl WU O-4JIeHHbIN
reTepoapusl HE3aBUCHUMO SIBJISIETCS MOHO- HWJIW JH- WJIH TPU3AMEINEHHBIM, TIJe
3aMECTUTEJI He3aBUCHMO BBIOMPAIOT U3

»  (Ci.4)ankuna,

(C1.4)ankokcu;
(C13)bTopankuna,

(C13)dTOpankokcu;

Y V V VY

rajioreHa;

>  (Csg)unknoankun-X>'-, rae X! npencrasiser coGoii mpsMyo cBs3b, -O-
unu -(C.;3)ankuner-0-, u rae (Cs.q)UUKI0ATKUI HEOOsI3aTeIbHO COAEPIKUT OIUH
KOJIbLIEBOI aTOM KHUCJIOPOAA; HIIH

>  R™RYN- rge R u R*'" HesaBucumo npeactasisioT co6oii BOZOPOR

unu (C.4)ankum;
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R’ npencrasisier coboii Bogopon umu (C).3)ankun (B 0COGEHHOCTH, BOXOPON);

R* npencrasusier coboii Bogopoxn min (C).4)ankun (B 0COGEHHOCTH, BOXOPON);

R’ mpencrasaser co6oii

»  BOIOpOX,

> (Ci.g)ankum;

»  (Ci.4)ankui, KOTOPbIH MOHO3aMelleH nocpencTBoM ruapokcu, (Ci.
4)aJIKOKCH, LIHAHO WJIU RNIRNzN-, roe

. R™ u R™ Bmecre ¢ aromom asora 00pasyroT 4-0-4jJiIeHHOE HaCBIIEHHOE
KOJIbLIO, HEOOs3aTeNIbHO COAepIKallee OJUH JOMOJHUTENbHBINA KOJbLEBOW reTepoaToM,
BoiOpaHHbIH M3 O u N; rIe yKa3aHHOE KOJbLO HeoOs3aTeNbHO MOHO3aMELIEHO
nocpeactBoM (C.4)ankuna unu (Ci.4)alKoOKCH,

. R™ u R™ HesaBucumo Beibuparor u3 Bomopoxa, (Cp.q)amkmma, (Cs.
cyurkoankuia-(Co.q)ankunena- unu (Ci.4)ankokcu-(Cs.4)ankuniena,

. RM mpencrasmsier coGoii (C).4)ankmi-C(0)-; u RN npencrasuser coboii
Bonopon wiu (Ci.4)ankui;, unu

. R™' mpencraBuser coGoii penmncynbbonmI-, rae GEeHHI HeoOsI3aTeNbHO
3aMeIIeH OJHUM - TPeMsl 3aMECTHTEJIIMU, He3aBUCUMO BoiOpaHHbIMU U3 (C.4)ankuna,
(C).4)aKOKCH, TajoreHa, MHAHO WK HUTPO, 1 R'" mpexcraBiser co6oif BOXOPON MK
(C1.4)anxum;

»  (Cy.4)ankun, KOTOPBIH SABJISETCS AHM- WU TPU3aAMELEHHBIM, Te
3aMECTHTENH He3aBUCHMO BeIGHparoT u3 ruapokcn, (Ci.q)ankokcu umn RNRMN-, rae

. R™ u R™ Bmecre ¢ aTomom asora 00pa3yrT 4-0-4jJIeHHOE HAChIIEHHOE

KOJIbIIO, HUJIH

. RM u RM HesaBucumo BbIOMparoT u3 Bogopoaa uiu (C.4)ankuna,
»  (Cya)dropankui;

»  (CHj3);3Si-(CH,),-0-(Cy.4)ankuneH-;

»  (Cjy.s)ankuHum,

>  (Cys)ankeHur,

>  R™RMN-C(0)-(Co.4)ankunen-, roe R™ u RN HezaBucumo osnauaror
Bonopon wiu (C.4)anku,;

»  (Cyrg)ankokcu-C(0)-(Cy.4)ankumnaeH-;

»  (Cirg)ankokcu-C(0)-(Cy.q)ankunen-, rae (Cy.4)ajaKuieH MOHO3aMEIIEeH
MOCPEACTBOM R™RMN-, rae R™ u R™® nesasucumo osnauaror Bogopox unu (Ci.

4)QJIKHIT,
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»  (Cig)ankokcu-C(0)-(Cy.q)ankunen-, rae (C,.4)adKuieH 3aMelleH OTHUM -
TpeMsi aTOMaMU raJioreHa;

»  (Cig)ankokcu-C(0O)-NH-(C,.4)ankunen-, rae (Cy.4)ankuniex-
HeoOsI3aTeIbHO 3aMeIleH OJHUM - TPEMsI aTOMaMHU TajioreHa;

»  (Cse)uuknoankuisi-(Co.4)alKuIeH-, TAe LUKIOAJKUI He00sI3aTeIbHO
3aMeleH OAHUM WJIU JBYMS 3aMECTUTEISIMH, HE3aBUCHUMO BhIOpaHHBIMU U3 (PTOpa,
(Ci.4)ankuna, Hutpo unu (Cj.4)ankokcu-C(O)-NH-; unu

>  xonbuo-XP-; rae X® osmauaer npsimyro cBa3b min (C1.4)adKnuIeH-; U rae
KOIBIIO® npeacTaBisieT co00i 4-6-ueHHBIN HACBIMCHHBIN IeTePOLIMKIIHII,
COZIepIKaLIUil OIUH WU 1BA KOJbLEBbIX reTepoaToMa, He3aBUCUMO BbiOpaHHbIX 13 O,
S u NR®, rne yKa3aHHOE KOJBIO® MPUCOEAUHEHO K ) & yepes3 KOJbLEBOU aTOM
yriepona;

rIe yKa3aHHOE KOIBLO® HEOOS3aTeNbHO 3aMEIIEHO OXHHM HJIH IBYMs
3aMECTUTEJISIMA, HE3aBUCUMO BBIOPAaHHBIMH H3 OKCO, ruapokcu, ¢propa, (Ci.4)ankuna
wiu (Cj.4)aqKOKCH; U T

B .
R" HezaBucumo npezncrasisier coboi

. BOIOPON;
] (Ci.4)ankum;
. (Cy-a)bTOpanku;

. (Ci-s)anxun-C(O)-;

. (C1.4)anxokcu-C(0O)-;

] (Ci.g)ankun-S0O,-;

. RNRMN-S0,-, rae RN u R™ nesasucumo osuauaror Bomopox mmu (C.
4)JIKHUT,

. RMRMON-C(0)-, rae R™ u RN nesasucumo osnauaror Bogopoxn miu (C,.
4)AJIKHT,

. Konb1o®-0-C(0)-, rae konbuo® npencrasiusier co6oil (Cs.q)IHKIOANKUI,
HEOBs3aTeIbHO COMEPIKALIMH ONMH KONbLEBO aTOM KHCIOPOAA, H TAe KOIbLO"
Heobs3aTenpHo 3amemeno oganM RE, rae R oznawaer (Cy.4)amkun win (C,.
s)bTopankun; unm

= KonbuoD, rz1e KOJbIOo" MPEeACTaBIsIeT COOOH S-O-4IeHHBII reTepoapu,
conepskamuii ot 1 10 3 reTepoaroMoB, He3aBUCHMO BbiOpaHHbIX U3 O, N win S, u rae
KOJIBIIO® HE 3aMElIeHO HIH MOHo3aMemeHo nocpenctsoM R”, roe R” osnauaer (C).

g)ankui unu (Cy.4)propankun,;
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R® npencrasaser coboii

»  BOIOpOX,

»  (Cig)ankun;

»  (Cira)ropankun, unu

»  (Cse)uuknoankuisi-(Co.4)alKuIeH-, TAe LUKIOAJKUI HeoOsI3aTeIbHO
3aMeleH OAHUM - TPEMs 3aMEeCTUTEJISIMUA, HE3aBUCUMO BBIOPAHHBIMH U3 TaJIOT€HA WU
(C1.4)ankuna;

R’ npencrasuser co6oii

»  BOIOpPOX,

»  (Cy.g)ankun; umu

> (CH3)3Si-(CH2)2-O-(C1.4)aJ'IKI/IJ'IeH-; 158

R® npencrasuser coboii

»  BOIOpOX,

»  (Cyrg)ankun;

»  (Cya)dropankui;

>  (Cs.e)uukmoankus-(Co.4)anKkuiaeH-, TrAe  LHUKJIOAJIKUI  HeoOs3aTelbHO
3aMCIICH OAHUM - TPEMs 3aMCCTUTEIISAMU, HE3AaBUCHUMO BbI6paHHbIMI/I U3 rajorcHa HUjin
(Cy.4)ankuna,

»  (Ci.g)ankokcu-C(0)-(C .4)ankunaeH-; win

»  (CHj3)3Si-(CH;,),-O-(C;.4)ankumneH-.

Coenunenust Qopmynsl  (I) Moryr conmepkarb OOUH WM  HECKOJBKO
JIOTIOJTHUTEJIBHBIX CTEPEOTreHHBIX UJIM ACUMMETPUYHBIX LIEHTPOB, TAKUX KaK OJHUH HIJIH
HECKOJIbKO JOMOJHUTENbHbIX aCUMMETPHUYECKUX aTOMOB yriepona. Takum oOpasowm,
coenuHeHuss ¢opmynsl (I) MOryT MPHCYTCTBOBATH B BHAE CMECEH CTEPEOM30OMEPOB
UM, TPEANOYTUTEIbHO, B BHUAE YHUCTBIX cTepeon3oMepoB. CMecH CTEpeou3OMeEpOB
MO’KHO Pa3JesIuTh C MOMOLIBI Ccrocoba, H3BECTHOrO CINELUANHUCTY B JaHHOW 00JacTH
TEXHHUKHU.

B cnyuae, xorna otnenbHOe CoeUHEHHE (MU POJAOBYIO CTPYKTYpPYy) 0O0O3HAYAIOT
kak (R)- wumm (S)-smantuomep / kak wumeromee adcomoTHyo (R)- mmm (S)-
KOH(pUTypaLuoo, Takoe oOO3Ha4YeHHWE CleAyeT TMOHMMAaTh KaK OTHOCsSIIeeCs K
COOTBETCTBYIOIIEMY COEIMHEHHUIO (WJIM pPOJOBOH CTPYKType) B OOOralieHHO#, B
0COOEHHOCTH, MO CYLIECTBY YHUCTOW 3HaHTHUOMepHOH ¢opme. [lomobHEIM 0Opasom, B
cliyda€, Koraa KOHerTHbeI aCI/IMMeTpI/ILIHI:Jﬁ LHEHTP B COCAUHCHUU 0603Ha‘{al0T KaK

Haxoxsmuiicsa B (R)- wnn (S)-xkoHurypanuu unm kak HaXOASILIUNCS B ONpeneseHHON
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OTHOCUTENBHON KOHQUrypauuu, Takoe oO0O3HaueHHE CIeAyeT NOHUMAThb Kak
OTHOCSIIIIEeCs] K COENMHEHMIO, KOTOPO€ HaxOAUTCs B OOOTrameHHON, B OCOOEHHOCTH,
0 CyINEeCTBY YHMCTOH (opMe, UYTO KacaeTcs COOTBETCTBYHOINEH KOH(urypauuu
YKa3aHHOTO aCUMMETPUYHOTO neHtpa. Ilo anamoruu, yuc- wnu mpanc- oOO3HAYEHUS
(mmn  (R*R*) o0Oo3HaveHus) cjaeayeT MOHUMATh KaK  OTHOCSINHECS K
COOTBETCTBYIOLIEMY CTepeon30Mepy COOTBETCTBYIOLIEH OTHOCHUTEJIbHOMN
KOHpUTYpalKu B 000OraleHHOi, B 0COOEHHOCTH, MO CYIIECTBY YUCTOU popme.

Tepmun "oOorameHHbIH", NMpH NMPUMEHEHHH B OTHOIICHUU CTEPEOHU30MEPOB,
CIeAyeT TOHMMAaTh B KOHTEKCTE HACTOAIEro H300peTeHUs B 3HAYEHHH, YTO
COOTBETCTBYIOIIUN CTEPEOU30OMEP MPUCYTCTBYET B COOTHOLIEHUHU MO MEHBIIEH Mepe
70:30, B ocobennocTHu, mo MeHbineit mepe 90:10 (T.e., ¢ UHCTOTOH MO MEHbLIEH Mepe
70 wmac.%, B ocobeHHOcTH, TO MeHbmed Mmepe 90 wmac.%), MO OTHOWEHUID K
COOTBETCTBYIOILIEMY APYroMy CTepeou3oMepy / COBOKYIMHOCTH COOTBETCTBYIOIIHUX
APYTUX CTEPEOU30OMEPOB.

Tepmun "mo cymecTBy UHCTBIH"', TMpuU MNPUMEHEHUHU B  OTHOILIEHUHU
CTEPEOU30MEpPOB, CIEAyeT IOHUMATh B KOHTEKCTE HACTOSMEro Hu300peTeHHus B
3HAYEHHHU, UYTO COOTBETCTBYIOIIHH CTEPEOM3OMEP MPHUCYTCTBYET C UHCTOTOH IO
MeHbmeit mepe 95 wmac.%, B ocoOeHHOcTH, MO MeHbwmel mepe 99 wmac.%, mo
OTHOLIEHHUI0O K COOTBETCTBYIOLIEMY JPyroMy CTE€peou3oMepy / COBOKYIHOCTHU
COOTBETCTBYIOIIUX APYTUX CTEPEOU3OMEPOB.

B HexkoTophIx cayudasx, coeaumHeHus ¢opmyner (I) wMoryr BkiIHOUYaThH
tayromepHbie ¢popmel. Takue TayToMepHbie (OPMbI BKJIOYEHBI B 00bEM HACTOSIIETO
uzoOperenusi. Hampumep, B ciy4ae, KOTrJa COEAMHEHHS HACTOSINEro H300peTeHHs
MOTYT COAEPXKaThb TETEPOLMKIHYECKHE apOMaTHYECKHE KOJIbIA, COAepIKamue
He3aMeIeHHbIE KOJbLEBbIE aTOMBI a30Ta, UMEIOLINe CBOOOIHYIO BAJEHTHOCTb, TAaKUE
KaK TPUA3O0JIHUJI UJIM MUPA30JIUJ, TAKHE KOJbIa MOTYT NPUCYTCTBOBATh B TAyTOMEPHBIX
dbopmax. Hanmpumep, rpymnma mupas3oi-3-uji NpeacTasiiseT coO0i TayTomepHbie GOpMBbI
1H-nupazon-3-un u 2H-nupazon-3-un. IlogobHbIM o06pa3om, B ciyuae, korpa 0o
u3 RS, R’ uwm R® npencTaBiisieT coOOW BOMOPOJN, COOTBETCTBYIOIIME COEIUHEHUS
dbopmynsl (I) MOTYT mpuUCYyTCTBOBATh B OpMe TayTOMEPOB, HANIPUMEP, KaK 3TO UMEET
MECTO IS CHEAyKINUX COeAUHEHUH - mnpumepo: O-[1-(2-pTop-6-mernndennn)-
nunepuanH-4-un|-4-(2-rpudpropmernndbensun)-2,4,6,7-rerparuapo-
[1,2,3]Tpuazono[4,5-d]nupumuaun-5-on;, 6-[1-(2-pTop-6-MeTHndeHmN)-MuNepuanH-

4-un]-7-merun-4-(2-rpudpropmerunoensun)-2,4,6,7-rerparugponupasonol4,3-



10

15

20

25

30

18

d]nmupumMuanH-5-0H; 6-[1-(2-pTop-6-MeTundenun)-nunepuaun-4-mn|-4-(2-
tpudropmerundoensmn)-2,4,6,7-rerparugponupaszono[4,3-dlnupumunun-5-on;  5-[1-
(2-pTop-6-metundenun)-nunepuaun-4-unl-7-(2-rpupropmerundensun)-2,4,5,7-
teTparuaponupaszonof3,4-d | nupuMuanH-6-0H; 6-(2'-metokcu-4'-metrun-3,4,5,6-
terparunpo-2H-[1,3"|0unupunuann-4-un)-4-(2-rpudpropmeTnndensmn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S-oH; 5-(2'-meTokcu-4'-metun-3,4,5,6-
terparuapo-2H-[1,3"|6unupuaunaun-4-un)-7-(2-rpupropmernndensun)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunuH-6-0H; 6-[1-(2-pTop-6-MeTunderun)-
nunepuanH-4-ui|-4-(3-tpudpTopmeTuanupuauH-2-unmetn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-oH; 5-[1-(2-pTop-6-MmeTund ennn)-
nunepuanH-4-ui|-7-(3-tpudpTopmeTunnupuauH-2-unmetnn)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H; 4-(2-uuknonponundens3un)-6-(2'-
MeTokcu-4'-metuin-3,4,5,6-rerparunpo-2H-[1,3'|ounupunuaunn-4-un)-7-MmeTui-
2,4,6,7-rerparuaponupasonol4,3-d|nupumMmuauna-5-ox; 4-(2-UHUKJIOMPOTUIOEH3 U )-0-
[1-(2-¢pTOp-6-MeTundenun)-nunepunuH-4-unl-7-metun-2,4,6,7-
TeTparuaponupasono[4,3-d | nupuMuguH-5-0H; 6-(2'-metokcu-4'-metun-3,4,5,6-
terparuapo-2H-[1,3"|6unupuaunnun-4-un)-7-metun-4-(2-rpupropmeTundeH3ui)-
2,4,6,7-terparunponupasono[4,3-d|nupumuaun-5-o1; 5-[1-(2-pTop-6-merundenun)-
nunepuaAnH-4-unl-4-metun-7-(2-rpudpropmernndensunn)-2,4,5,7-
terparuaponupaszonol3,4-d|nupumunun-6-on; 5-[1-(2-gudpropmernn-6-propdhenun)-
nunepuauH-4-uinl-4-metun-7-(2-rpupropmerundensun)-2,4,5,7-
TeTparuaponupasonof3,4-d | nupuMuguH-6-0H; 5-[1-(2-xn0p-6-pTOopdhenmn)-
nunepuanH-4-un|-4-metun-7-(2-rpudpropmernndensunn)-2,4,5,7-
TeTparuaponupasonof3,4-d | nupuMuguH-6-0H; 5-(4'-nudpropmeTun-2'-MeTOKCHU-
3,4,5,6-rerparunpo-2H-[1,3'|[0unupunununn-4-un)-4-metun-7-(2-
tpudropmerundensmn)-2,4,5,7-rerparuaponupasonol3,4-dlnupumunun-6-on;  7-(2-
nukjiIonponundensun)-5-(4'-nupropmerun-2'-merokcu-3,4,5,6-rerparuapo-2H-
[1,3"]6unupununmn-4-un)-4-metun-2,4,5,7-rerparugponupasonol3,4-d | mupumuauH-
6-oH, 5-[1-(2-xnm0p-6-pTOopdhenun)-nunepuanH-4-un|-7-(2-uuKaonponunOeH3mI)-4-
Metuia-2,4,5,7-rerparugponupasonol3,4-d|mupumMunuH-6-0H. Takum obpaszom,
HanpuMmep, COeIMHEeHUE 6-[1-(2-pTop-6-meTundenun)-nunepuaua-4-umn)-4-(2-
tpudropmerundensmn)-2,4,6,7-rerparugponupasono[4,3-d|nupumunuH-5-ox
ABISIETCS TayTOMepHOU ¢opmoii 6-[1-(2-pTop-6-MmeTundenun)-nunepunua-4-umn|-4-

(2-rpudpropmerundensun)-1,4,6,7-rerparugponupasonol4,3-dJnupumMmuauH-5-oxa, T.€.
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o0a Ha3BaHUs MPENCTABJSIIOT OAHO U TOT € XUMHUUYeckoe coennHeHune. [lomoOHBIM
obpaszom, COeIMHEeHUE 5-[1-(2-pTop-6-MeTundennn)-nunepuant-4-un|-7-(2-
TpudpTopmernnOeHsun)-2,4,5,7-rerparuaponupasonol 3,4-d | nupumugue-6-oH
ABJIsIeTCA TayToMepHO# popmoii 5-(1-(2-pTop-6-merundennn)nunepunun-4-un)-7-(2-
(Tpudpropmerun)densun)-1,4,5,7-rerparuapo-6H-nupazono[3,4-d|nupumuagun-6-oxa,
T.e. 00a Ha3BaHUS NMPENCTABISAIOT OJHO U TOT JK€ XUMHYECKOE COCIUHECHHE .

Hacrosimee nzo0pereHue Takke BKJIOYAET U30TOMHO-MEYEeHbIE, B OCOOEHHOCTH,
*H (nmeiirepuii) MeueHnsie coeamuenus (popmynsl (I), mpHdYeM TakHe COCTMHEHHUs
SABJISIOTCS UACHTUYHBIMU coequHeHUsAM Gopmyisl (I) 3a HCKIIFOYEHHUEM TOTO, YTO OJHH
WIN KOKABIH M3 OOJIBIIEro YhcJia aTOMOB ObUI 3aMEHEH Ha aToM, UMEIOUIUH TOT Ke
CaMblll aTOMHBIH HOMEpP, HO ATOMHYIO MAaccCy, OTJIUYHYIO OT aTOMHOH MacChl, OOBIYHO
BCTpedaemoii B mpupome. H3oromHo-meuensie, B ocobenmnoct, 'H (meiirepumii)
MeueHble coenuHeHuss ¢opmynbl (I) U UX COAM BKIOUEHBI B O0OBEM HACTOSIIETO
n300peTenns. 3aMemenne BOTOPOAa Gomee TskenbiM n3otonom “H (xeiiTepuii) Mosxer
npuBecTH K Oonpmeil Merabonmdeckoil CTaOMIBHOCTH, MPUBOISINEH, HANpUMeEp, K
YBEJIUYEHHOMY iM-VivO TEPUOAY IOJNYBBIBEACHUS W/MIN CHUKEHHON HeOoOXOIUMOi
OO3UPOBKH, W/MJIM MOXET TPHUBECTH K HU3MEHEHHOMY NyTH Merabonusma,
NPUBOIAIIEMY, HANpuUMep, K ylyduleHHoMy npo¢wmio OeszomacHocTH. B omHoM
BapUaHTE OCYINECTBJIEHUs u3oOpereHus, coenuHeHus Qopmynsl (I) He sABusAOTCA
U30TOIMHO-MEUEHHBIMU, UM OHU MEYEHBbl TOJBKO OJHUM HJIU HECKOJIbKHMH aTOMaMHU
neditepus. B momBapuanTe ocymectBieHus, coenuHeHus ¢opmynas (I) BooOme He
ABJSIIOTCSL U30TONMHO-Me4YeHHbIMU. M3oTonmHo-Meuensle coenuHeHus (opmynsl (I)
MOHO TOJIYUYHTh IO AHAJIOTHH CO CIOcOo0aMHu, OMHMCAHHBIMH B HACTOSILIECH 3asiBKE
nmajnee, HO C HCHOJb30BAHUEM IMOIXOASAIET0 H30TOMHOIO BapUaHTa MOAXOMSIIINX
peareHTOB MJIM UCXOIHBIX BEIIECTB.

JleliTepupoBaHHBIE TpPynnbl OOO3HAYAIOTCS CIEAYIOIUM O0pa3oM: HampuMmep

rpymma (1,1,2,2,2-*Hs-5Tun) 0603HagaeT 0CTATOK

\\ D
Dﬁ\eD
D D

B naHHON 3asgBKE€ Ha MNAaTEHT, CBsA3b, HAaYe€pUYE€HHas NYHKTUPHOW JUHHUEN,
MIOKa3blBa€T TOYKY MNPUCOEAUHEHHUs  HAYEPUYEHHOro  paaukana. Hanpuwmep,

Ha‘{ep‘{eHHblﬁ HHUXKEC paauKkaj
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npenacrasisier coboi 2-grop-6-MeTHNIHEHUTBbHYIO TPYIIY.

Ecnu nns coenuneHui, conei, GpapmMaleBTHYECKUX KOMIO3UIUN, 3a00€BaHUN U
T.II. UCTIOJIBb3yeTCsl HopMa MHOKECTBEHHOTO 4YHCJa, TO MOAPA3YMEBAETCS TAKXKEe OIHO
€IMHCTBEHHOE COEeIMHEHHE, COJIb UJIU T.II.

Jrobyro cceiiky Ha coenuHeHus Qopmyner (I) crmenyer mnoHUMAaTh Kak
OTHOCSIIYIOCSI TaK)Xe K COJsiM (M, B 0COOEHHOCTH, (apMaLeBTHUYECKH MPUEMIIEMbIM
COJISIM) TaKUX COENMHEHHWH, B 3aBHUCUMOCTH OT KOHKPETHOrO cly4yas |
1eJIeCOO0Pa3HOCTH.

Tepmun "dapmaneBTHUECKH MPUEMIIEMbIE COJIH"' OTHOCHUTCS K COJISIM, KOTOpBIE
COXPAHSAIT XKEJAeMYK OHOJOTHYECKYK AaKTHUBHOCTb COEJMHEHHUS H300peTeHUus W
IEMOHCTPUPYIOT MUHHMAJlIbHbIE HEXKelaTelbHble TOKCHUECKHe BO3neicTBus. Takue
COJIM BKJIFOYAKOT COJU NMPHCOEJUHEHUS HEOPraHWYECKUX MJIM OPTaHUYECKHX KHUCIOT
W/UIW OCHOBaHWH, B 3aBUCHMOCTH OT MNPHUCYTCTBHS OCHOBHBIX H/HJIM KHCIOTHBIX
Ipynm B COeAWHEHUH u3oOpereHus. B kadecTBe cnpaBouHONl HH(POpPMALUHU CM.,
Hanpumep, "Handbook of Pharmaceutical Salts. Properties, Selection and Use.", P.
Heinrich Stahl, Camille G. Wermuth (pen.), Wiley-VCH, 2008; u "Pharmaceutical
Salts and Co-crystals", Johan Wouters u Luc Quéré (pen.), RSC Publishing, 2012.

OmnpeneneHusi, NpencTaBJIeHHblE B HACTOsIlEeH 3asBKe, INpEJHA3HAYEHBl MIJIS
NpUMEHEHUs paBHBIM o0Opa3oM Kkak Kk coenuHeHusm ¢opmynbsl (I) cormacHo
OmpeaeseHHI0, MPUBEICHHOMY B JIOOOM M3 BAapUAHTOB OCyLIeCTBIEHHs 1) - 44), Tak u,
C VyYETOM COOTBETCTBYIOIIMX HW3MEHEHUH, N0 BCEMY ONHUCAHUI U Qdopmylie
U300peTeHus, €eCJM TOJbKO HWHOE HEJBYCMBICJIEHHBIM OOpa3oM H3JIOKEHHOE
ompeneneHne He obecrmeduBaeT OoJjiee MUPOKOe WM 0oOjiee y3KOe OMpenesieHue.
CoBepIlIeHHO SICHO, YTO ONMpEeNeNICHHE MU MPENNOYTHTEIbHOE ONpeaesIeHHe TePMHUHA
ompenensieT W MOXET 3aMEHSATh COOTBETCTBYIOINHI TEPMHH He3aBUCHMO OT (U B
KOMOMHauuu ¢) Jar0oro(-piM) ompeneneHus(-eM) HIH MPEANOYTHTEIbHOTO(-bIM)
ompeneneHusi(-eM) JNOOOro WJIM BCEX JPYyrdX TEPMHHOB B COOTBETCTBHH C
ompeneseHHEM B HACTOsmeM onucaHuu. Ecnam $SBHO He YKa3aHO HWHOE B
COOTBETCTBYIOILIEM BapUaHTE OCYINECTBJIEHUS HIH (popmyie uM300peTeHus, TPy,

ONPEACIICHHBIC B NaHHOMU 3asBKEC, ABJIAKTCA HE3aMCIICHHBIMHU. B Tex ciydasix, Korga
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HAChILIEHHAsl AllUKJINYEeCKas FUIM LUKJIUYecKas IpyInrna COAEPKUT reTepoaroM H/HUiu
IpUCOEAUHEHA K TeTepoaroMy, KOTOPBII sBJsSETCA YacTblO OCTaJIbHOW 4YacTu
MOJIEKYJIbI U/UJN 3aMelleHa 3aMeCTUTEeNIeM, KOTOPbIH NPUCOEIUHEH Yepe3 TeTepoaToM,
TaKkHe reTepoaToMbl NPEANOYTUTENbHO YAAJNEHBbl APYT OT Apyra Mo MeHblIel Mepe Ha
JBa aTOMa yriepoja.

B nanHOl 3asBKe, B Cllydae €CJIM KOHKPETHBIH XMMHUYECKUI OCTATOK ONpeneseH
KaKk Heo0s3aTeJIbHO 3aMELIEHHbII OMpeNesIeHHbBIM KOJIHYECTBOM 3aMECTUTEJNeH, 3TO
O03HA4YaeT, YTO yKa3aHHBbI OCTAaTOK HE 3aMelleH WJIM 3aMelleH YKa3aHHbIM YUCJIOM
3aMecTHUTeNel, Kak ONpeeseHO B IBHOM BHUJE.

Tepmun "rajmoreH" o3Hauaer ¢rop, xyop, OpoM WM HOA, MPEANOYTUTENHHO
dbTOp UM XJOp.

Tepmun "ankun", UCMONB30BAHHBIA OTAEJNPHO MJIM B KOMOWHAIIUKM, OTHOCHTCS K
HACBILIEHHON YIJIE€BOJOPOAHOW TIpynmne ¢ NOpsAMOM WJIM Pa3BETBJIEHHOW LEMNbIO,
cofep:kaleil OT OAHOro A0 4eTbipex atomMos yriaepoaa. Tepmun "(Cy.y)ankun" (x u'y
KaXIbIH TpPEeACTaBisieT COOOW IeJioe YHCI0), OTHOCUTCS K AaJKWJIbHOW TpyIIie
COIJIaCHO MPHUBEAEHHOMY BbILIE€ ONPEAENECHHUIO, COJIepXKalluil OT X A0 y aTOMOB
yrnepona. Hampumep, (Ci.j)ankuiabHas rpynma COAEPXXKUT OT OAHOIO 1O YETBHIpEx
atomoB yriuepoxa. Ilpumepamu (C).j)ankuia SIBJSIOTCS METHJ, O5THJI, MPOTMUI,
uzonponmi, OyTun, uzo0yTun, eémop-o0ytun u mpem-Oytun. Bo uzbexanue Kakux-
an00 COMHEHMH ClieqyeT OTMETUTb, B CJIy4ae, €CJIU IPYINa Ha3bIBAETCs, HAIpUMep,
nponui win OyTHII, TO MOAPA3yMeBAETCs H-IIPOIII, COOTBETCTBEHHO, H-OyTuia. Kpome
TOTO, B ciydae, ecnu rpynmna HasbiBaercsa (Co.,)alKuiIbHOW TPYNIOH, Takas rpymnmna
OTCYTCTBYeT H J0asi CcBOOOAHAs BaJEHTHOCTb TOYKH TMPUCOCIMHEHHS 3aHsTa
BOJIOPOJIOM, WJIM OHA COJAEPXKUT OT 1 A0 y aTOMOB yriepoja, Kak H3JIOKEHO BBIIIE.
Hpumepamu (C).4)aiKuia, KOTOPBIH HCIIONB3YeTCs sl 3aMeCTHTeNel paaukana R,
SIBJITIOTCS METHJI W u3ompommi, u kpome Toro stui. Ilpumepamu (C,.4)ankuna,
KOTOPBIM MCHOJNB3yeTCs [JIsl 3aMeCTUTeNel paaukana R’, sBusOTCS MeTHI U
nsonporui. Ilpumepom (Ci4)ankmma, KOTOPbI HCHOIb3yerTcs misi R, sBisiercs
metus. [Ipumepom (Ci.4)ankuna, KOTOPbIH HCIONB3yeTCS OIS R*, sBusercs MeTHI.
IMpumepamu (C).4)ankuna, KOTOPBIH HCIONb3yeTCS IS R’ u R® wuesasucumo
SABJISIOTCS METHII, 3THJI, U30TPOIUI, H300yTUI U mpem-OyTui;, B 0OCOOCHHOCTH, METHUIL.
IIpumepom (C.4)ankuna, KOTOPBIH HCIONB3YETCS A R’ u R® sBusercs mermn.
IIpumepamu (C.4)ankuna, KOTOPBIM HMCHONB3YETCS A R®, sBnsroTcs MeTHm, STHI,

U30TPOIIII U U300y THIL.
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Tepmun "-(Cy.y)ankuneH-", HUCMNONb3OBAHHBIA OTAEIBHO HIM B KOMOHMHAIUH,

)
OTHOCHUTCSI K [JBYXBAaJE€HTHO INPUCOEAUHEHHON AaJKUJbHONW TIpyIMIlEe COTJacHO
NPUBEJEHHOMY BBIIIE OINPENEIEeHHUI0, COAEepiKallell OT X 1O y aTOMOB yrjiepoja.
IIpeanoutuTenbHO, TOUYKHU NpUCOEUHEHUS -(Ci.y)ankuneHoBoi IPyIIIbI
cooTBeTCTBYIOT 1,l-mumnpHo#, 1,2-muunpHoil wnu 1,3-AUNUIbHONW KOHGUrypamuu.
[IpeanmouTuTeNnbHO, TOYKHU MPUCOETUHEHUS -(C,.y)ankuneHoBoit I'PYIIIBI
COOTBETCTBYIOT 1,2-mumnbHol wiH 1,3-guunbHoit koHpurypaunu. -(Cop)aakuieHoBasi-
rpynmna OTCYTCTBYeT M OTHOCUTCS K HpPSIMOM  CBsI3U, TakuM oOpasom,
tepmud  -(Co.q)ankunen ortHocuTcss K npsamoi cBsizu  unu  -(Ci4)ankuseHy.
I[Mpumepom  -(C,.4)ankuneHa-, KOTOPbIH  HCHONB3YETCS  JJIsI  JIUHKepa X"
(COOTBETCTBEHHO, s THHKEPOB X' 1 X 2), ABIAETCS METHIIEH.

AnkuneHokcu-nuHKepHble Tpynmbl -(Ci.3)ankunen-O-, KOTOpble UCTONB3YIOTCS,
Hanpumep, B 3amectutelsix (Cs.q)uukaoankun-X>'-, cIeayeT YnuTaTh CleBa HAIPaBo,
T.e. OHHU OTHOCATCA K CcoOTBeTCTBYIOIUM (Cj.)uuknoankui-(C,.;)ankunes-0-
rpynmam. Hpumepom (Cs.¢)uuknoankun-X'-, roe X*' osmauaer —(Ci.3)ankunen-O-,
SBJISIETCsT LUKJONponuiaMmeTokcu. Ilpumepom R21aR21bN-(C2.3)anKI/meH-O- SIBJISIETCSL
AUMETUIAMHUHO3TOKCH.

Tepmun "ankuHUI", UCIONB30BAHHBIA OTAENbHO UJIM B KOMOMHALMHU, OTHOCUTCS
K IPSIMOM WJIM Pa3BETBJIEHHON YIJIEBOAOPOMHOMN LE€NH, COAEpIKALIEN OT ABYX N0 ISATH
aTOMOB yrjepojJa U OJHY YIJIEPOA-yriepoaHyko TpolHyw cBsi3b. Tepmun "(Ci.
yJankuHun" (X My KaxAblll mnpeacTaBiseT coOOH Ieoe YUCI0), OTHOCUTCS K
ANKUHUJIBHOM I'pyIIie COrTacHO NMPUBEIEHHOMY BbILIE ONpENeIeHUI0, CoAepIKallell oT
X 10 y atromoB yriepona. Hampumep, (C,.s)alKUuHUIbHAS TPYIMIA COAEPKUT OT ABYX
N0 nATH aToMoB yriuepona. IlpumepoM ankuHuUIbHON rpynnel ssiasercs 1,1-
OUMETUJINPON-2-UHUII.

Tepmun "ankokcu", HCMOJb30BAHHBIA OTASIBHO WUJIH B KOMOWHAIUK, OTHOCHTCS
k rpynne ankuia-O-, rae ajnkuibHas TpyNna COOTBETCTBYET NPHUBEAEHHOMY BBIIIE
onpenenennro. Tepmun "(Cy.y)ankokcn" (X um y KaxAblH NpeAcTaBiseT coOOH Ieroe
YUCJI0) OTHOCHUTCS K aJIKOKCH TPYIIE€ COTJaCHO NMPUBEAEHHOMY BBIIIE OMpPENeNeHHIO,
copepxamen oT X 10 y aromoB yriepona. Hampumep, (C;.4)ankokcu rpymnmna o3Hadaer
rpynny ¢opmynsl (Ci4)ankun-O-, roe tepmud "(Ci.4)ankun" uMeeT NPHUBEIESHHOE
paHee 3HadyeHue. IlpumepamMu ajJKOKCH TPYNI SBJISIOTCS METOKCH, O3TOKCH, H-
IPOMOKCH, U30MPONOKCH, H-OyTOKCH, U300YTOKCH, 6MOp-O0yTOKCH U mpem-OyTOKCH.

[IpeanoYTUTENBHBIME SIBJISIFOTCS M3O0MPOTOKCH, 3TOKCU W MeTokcu. Ilpumepom (C,.
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. . 1
4)AJIKOKCH, KOTOPBIA UCHONB3yeTCs sl 3aMecTuTeNiell paaukana R, sBisercs

)
metokcu. Ilpumepamu (C;.4)anKOKCH, KOTOPBI HCMOJNB3YyeTCS IJs 3aMeCcTHTeNel
panukana R’, sBISIOTCS MeTOKCH, 3TOKcH, m3ompomokci. Ilpumepst (Cj.4)ankokcn,
KOTOPHI mMcmonb3yercs mnst R, mpucoenmnennoro k (Ci.4)aikuiy, HOpeaCcTaBIsIOT
co00# METOKCHU U 3TOKCH.

Tepmun "drTopankuia", HCNOAb3OBAHHBIA OTHAENBHO WM B KOMOHWHAIUH,
OTHOCUTCS K QJKHJIBHOW TpymIe COrJIaCHO NPUBEAEHHOMY BBIIIE OMNpPEAENICHHIO,
comepkameld OT OOHOrO A0 YeThIpeX aTOMOB yrjepona, B KOTOPOH OJMH WU
HECKOJIbKO (M BO3MOJKHO BCE) M3 aTOMOB Boaopona 3aMeHeHnbl Ha ¢Top. Tepmun "(Cy.
y)bropankun" (X M y KaxAblli INpeacTaBiseT coOOH IeJ0e YUCI0) OTHOCUTCA K
(TOpPaNKUIBHON TPYIIE COTJIACHO MPUBEICHHOMY BBIIIE ONMPEAETIECHHIO, COAepKaALIEH
oT X 1m0 y aromoB yriepona. Hampumep, (Ci.3)pTopaikunbHas rpynmna COIEpKUT OT
OJHOTO IO TPeX aTOMOB yTJiepona, W B HEH OT OJHOTO O CEMHU aTOMOB BOJOpOJa
3aMeHeHbl Ha QTop. PenmpeseHTaTuBHBIE MPUMEPbl PTOPATKUIBHBIX PYIN BKIOYAKOT
TpudTOpMETHI, 2-¢propaTu, 2,2-nudTopaTH, 2,2,2-tpudropaTud, 2,2-
nupropnponun, 2,2-nudrtop-l-merundtun, 2-¢proprnponmi, 2-QTop-2-METHITPOITHI.
IIpennoutrurenpHbiMu  siBisitoTcss  (C))PTOpankuiabHble  TPYNIbL, TakHe  Kak
tpudpTopmernn. Ilpumepamu (Ciu)pTOpankuna, KOTOPBIH HUCHONB3YETCA IS
3amecTuTeneil paaukana R', sBAg0OTCS TPHTOPMETHI U, KPOME TOrO, AU(GTOPMETHIL.
ITpumepom (Ci.4)pTOpankuia, KOTOPBIH HCHOJB3YyeTCS IJIs 3aMECTUTENel paaukana
R’ sBnsercs tpupropmerun. Ipumepamu (Cy.4)pTOpankuna, KOTOPBIH HCIOIb3yeTCs
st R, siesiorest 2,2-audropatun, 2,2-audropnponun, 2,2-audrop-1-MeTras T, 2-
¢ropnponun u 2-¢prop-2-metunnponmia. Ilpumepamu (C,.4)pTOpankunaa, KOTOPBIH
UCIIONB3YETCs  IJIst R’, sBusroTCs 2-prop-2-meTunnponua U 2,2-1uGTOPIPOIHIL.
Ipumepamu (Cy.4)bTOpankuma, KOTOpPbIH wucmomb3yercs mnsi RP, sBmsorcs  2-
dropaTun u 2,2-1uTOPITHUI.

Tepmun "¢Topankokcu", HCMONB30BAHHBIAN OTAENBHO WJIM B KOMOWHAIWH,
OTHOCUTCS K QJIKOKCH TPYIIE COIJIAaCHO TPHUBEACHHOMY BBIIIE OINPEAEIECHHIO,
copepKalui OT OJHOTO A0 TPeX aTOMOB yriepoaa, B KOTOPOH OAWH FIJIM HECKOJBKO
(1 BO3MOXXHO BCe) U3 aroMoB Bogopoxa 3ameHenbl Ha ¢rop. Tepmun "(Ci.
y)bTopankokcu" (X M y KaxAblll mpejacTaBiseT co0O#l Liesioe 4YHUCIO) OTHOCHUTCA K
($TOpanKOKCH TI'pyIe COrTacHO NMPUBEJEHHOMY BBbIIIE ONpPENECHUI0, COAepIKalled OT
X o y atromoB yriepona. Hampumep, (Ci.3)¢pTOpankokcu rpymma COOEPKUT OT OT

OAHOro A0 TpEX aTOMOB yrjepoaa, U B Hell OT OJHOro A0 CEeMH aTOMOB BOOOpOaOa
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3aMeHeHbl Ha (rop. PenmpeseHTaTuBHBIE NpUMEpbl (PTOPAIKOKCH TPYMNI BKIKOYAOT
TpudTOpMETOKCH, nudTopmeTokcH, 2-(pTopaTOKCH, 2,2-nudTopaTOKCH u
2,2,2-tpudropatokcu. IlpeanmoururenpHbiMu sBaAOTCS (C1)PTOpPaNKOKCH T'PYIIBI,
takue kak tpudpropmerokcu. Ilpumepom (Ci.4)PTOpankokcH, KOTOPBIH HCIOIb3YETCS
IJIsl 3aMeCTUTeNiell paaukaia R!, sBusercs tpudpropmerokcu. I[Ipumepom (C.4)
($TOpanKOKCH, KOTOPBIA HCIOJNB3YyeTCs IJs 3aMEeCTHTEJeH paaukaia R?, sBusercs
TPUGTOPMETOKCH.

Tepmun "nuano" otHocurcs k rpynme -CN.

Tepmur "umano-(C).;)ankokcu" clenyeT dYWTaTh CJeBa HANpaBo, T.€. OH
OTHOCHUTCSI K COOTBeTCTBYHOIIeH rpynne nuano-(C.,)ankunen-O-. [Ipumepom nuano-
(C1-2)ankoKCH SIBJISIETCS IHAHOMETOKCH.

Tepmun "OUKIOANKUN", WCMONB30BAHHBIA OTIAEJNBPHO WM B KOMOWHAIWH,
OTHOCHUTCSI K HACBIIIEHHOMY MOHOLMKJIMYECKOMI] YTJIIEBOAOPOAHOMY  KOJbBIY,
cojiepkalieMy OoT Tpex A0 mectu atoMmoB yriaepoga. Tepmun "(Cy.y)uuknoankun" (x u
y KaXIblH MpeacTaBisieT coOOH LeN0oe YHCIIO), OTHOCUTCS K LMUKJIOANKUIBHON rpyIme
COTJIACHO TPHUBENEHHOMY BBIIIE ONPENENICHUIO, COAep)KAaIlMi OT X 10 y aTOMOB
yrnepona. Hanpumep, (Cs.¢)uukioankuibHasg rpynmna COXEpPKUT OT TPeX A0 LIECTH
aToMOB yriepozxa. IIpuMepamMu LMKJIOAIKUJIBbHBIX TPYII SIBISIOTCS LUKJIOMPOIHII,
HUKJIOOYTHJI, LMKJIOMEHTUN U LuKjJorekcuia. I[IpeanodTuTEeNbHBIMU  SIBJISIOTCS
LHUKJONPONMWI W LUKIOOyTHN; B ocobeHHocTH, nukjgonponmwi. Ilpumepom (Cs.
6)LIMKJIOANKIIA, KOTOPBIH HCIONb3yeTcs s 3amecTuTeneil paamkama R', sBmsercs
uukionponui. I[lpumepom  (Cj.g)UMKIOAIKUIA, KOTOPBIA  HCMHOJNB3YyeTCsS IS
samectureneil pagukana R’ siBasercs wukionpommit. Ipumepst (Cs.g)UMKIOAIKIIA,
KOTOPBIiT uemonb3yercs a1 R, mpucoenuuensoro k (Co.4)alKuieny-, IpeaCcTaBIsoT
co0O0# LUKJIONMPONUJ, LUUKJOMEHTUI U nukiorekcri. Ilpumepom (Cs.¢)aukinoankuna,
KOTOPBIiT HCTmonb3yercs ast R, sBnsercs mukmonpomnm.

Tepmun "(Csg)uukmoankun-O-", KOTOpPBIA UCMONB3YETCS, HaNpUMEp, B

21 21
3amectutensix (Cs.g)umknoankmn-X -, rae X~ o3nauaer —O-, otHOocutcsa k (Cs.

,
6)LUKJIOANKIIY COIJIACHO BBIMIENPUBEIECHHOMY OIpPEACICHHIO, NPUCOSIUHEHHOMY
yepe3 nuakep —O-. [Ipumepamu (Cs.g)uukmoankmi-O-, KOTOPBIA HCHONB3YETCS s
3amecTuTeNneil pagukana R?, SBISIOTCS LUKIONPOMUIOKCH M LUKIOOYTHIOKCH.
TepmuH "uMkgOanKui, HeoOs3aTENbHO COAEPKAINMI OIWH KOJbLEBOH aToM

KUCJIOpoaa", HCHOJb30OBAHHBIH OTHAEJBHO WIM B KOMOWHAamUM, OTHOCHUTCS K

LUKJIOAJKUJIBHON TpyIIe COrJIacHO NpUBEIEHHOMY Bbllle onpeaeneHuto. Kpome toro,
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OMH KOJBLEBONW aTOM YTIJiepoJa YKa3aHHOrO LHMKJOAJIKUIA MOXET OBITh 3aMEHEH Ha
aToM kucimopoxa. IlpumepamMu Takux Tpynm  SABISIOTCSI, B  OCOOEHHOCTH,
LUKJIOAJKUJIbHbIE TPYNIbl, TaKW€ KaK LUKJIONPOMUJ, LUUKJIOOYTHUJ, LUKJIOMEHTUN U
LUKJIOTEKCHJI, a TakKXe KUCJIOPOACOAepIKalllie TIPYNIbl, Takue KaKk OKCETaHMWII,
TeTparuapodypaHu U TeTparuapo-2H-nupanui. ITpumepamu rpymnmn
(Cs.)umkmoankun-X>'-, rae "(Cs.)UHKIOAIKAN HEOOA3aTEIbHO COAEPXKHT OXHH
KOJIbLIEBOW aTOM KHUCJOpoaa", KOTOPBIM HCIOJNB3YEeTCsA Uil 3aMECTUTENIel paaukaia
R?, SBIAIOTCS LMKIOMPONMJI, NHUKJIONPOINNIOKCH, LHKIOOYTHIOKCH, OKCETaH-3-
WIOKCH, LHUKJOMPOMMWIMETOKCH, TeTParuAponupan-4-miokcu, B OCOOEHHOCTH,
okcetaH-3-unokcu. IlpumepoM Takoil rpynmel, KOTOpas HUCHOJb3YEeTCA AJA KoJIbIa,
SIBJISIETCS OKCETaH-3-uUJI, B YaCTHOCTH, OKCeTaH-3-uJji, 3-MeTHJIOKCeTaH-3-uj, 3-
TPUPTOPMETHIIOKCETAH-3 -HJI.

TepmuH "reTeponukKIuI", UCHOJIB30BAHHBIH OTHEIBHO WJIM B KOMOWHAIUH, H
€Clii SBHO He ompeneieH Oojiee y3KUM CrocoOOM, OTHOCHTCA K HACBHIIIEHHOMY
MOHOIIUKJINYECKOMY VIJI€BOJOPOAHOMY KOJIBLY, COAEpIKAIEeMy OT OJHOTO 10 Tpex (B
0COOEHHOCTH, OJMH) KOJBLEBbIX I'€TepOaTOMOB, HE3aBUCHMO BBIOPAaHHBIX U3 a30Ta,
ceppl 1  kuciopoga. Tepmun "(Cyy)rerepouukyauna" OTHOCUTCS K  Takoi
reTepOLUKIUIBHON TpyIme, coAepkame OT X [0 Yy KOJbLEBBIX AaTOMOB.
I'eTepouMKIUNBbHBIE TPYMNIbl SBIAIOTCA HE3aMEINEHHBIMM HJIM 3aMEIIeHHbIMU, Kak
ONpeneseHO B SIBHOM BHJE, Tl€ B Cllydae NPUCYTCTBUS KOJBILEBOrO aToOMa a3o0Ta,
UMEIIero CBOOOJHYIO BaJEHTHOCTb, TAKOH KOJBLEBOH aToM a30Ta MOXKET ObITh
3aMelleH, KakKk OINpeaeNeHo0 B SBHOM BHJE, B JOINOJHEHHE K MPUCYTCTBUIO
IOTIOJTHUTENBHBIX (HeOoOs3aTeNbHBIX) 3aMecTuTeeil Takoro rerepounkia. Okco-
3aMECTUTENIH, €CJIU MPHUCYTCTBYIOT, B OCOOCHHOCTH, MPUCOEIMHEHBl K KOJBLEBOMY
aTOMy yrjepona B aib(a-MoJIOKEHUH K KOJBbIEBOMY aToMy a3oTa (TakuMm obOpa3zom
oOpa3ysi BMeCTe C a30TOM aMHAHYIO T'PYNIy HJH, B Cliydyae KOJbLEBOrO KHCIOPOA,
IOTIOJTHUTENIPHO PACIOJIOKEHHOrO psSAoM, KapOaMaTHYK Tpymnmy WIH, B Ciydae
BTOPOT'O KOJBIEBOTO a30Ta, [OMOJHHUTEIbHO PACHOJOKEHHOTO PSANOM, TPYIIILY
MOYEBHHBI), UJIU ABA OKCO-3aMECTHUTEIIS SIBIISTIOTCS 3aMECTUTENSIMU KOJBIIEBOTO aTOMa
cepbl (TakuM oOpazom obpasys -SO,- rpynny). ['eTepounkanibHbIE TPYIIBI, KOTOPbIE

B “
HUCTIONBb3YIOTCS AJI TPYIIBI "KOJBLO ", MPUCOEAUHEHBI K OCTaJbHONW YAaCTH MOJIEKYJIBI

2
B o . .

(T.e. k X°) uepe3 KOJBLEBOW aTOM yIJIepoaa, COAeP AT OAUH 3aMEIIEeHHBIN KOJbIEBOH
B B B

atoM azotra NR”, rne R™ onpenenen B sBHOM BHUAE, U SBJSIIOTCSA, B JONOJHEHHE K R™,

Heo0s3aTeNbHO 3aMEIleHHBIMH, KakK OIpeJesNeHo B sBHOM Buzae. Ilpumepamu
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reTepOLUKINIBHEIX TPYIN, KOTOPbIE HCMONb3YIOTCS MM TPYIIBl  "KOIbIO"",
ABJISAIOTCA OKCETaHWJ, TerparuapodypanHmi, terparufpo-2H-nupanun, azeTunuHUI,
NUPPOJNUAUHUIN, TNHIOEPUIUHUI U MOPQONMHUI, B YAaCTHOCTH, OKCETaH-3-HII,
a3eTUAUH-2-UJ, a3€TUAUH-3-UJ, TUPPOJUANH-2-UJ, TUPPONUANH-3-UJ U MUNEPUIUH-
4-un.

IIpumepamu rpynn RMR™N-, rre RN u R™ Bmecte ¢ atomom asora o0pasyoT
4-6-uneHHOE HAaCBILIEHHOE KOJIBLIO, HeOo0sA3aTeIbHO coaepikalee OJlIUH
JOTIOJTHUTENIBHBIM  KOJbLEBONW reTepoaToM, BbIOpaHHbE u3 O u N, sABIAOTCS
a3eTUAHH- | -1, TUPPOIUAUH-1-1i, nunepuanH-1-un, nunepasuH-1-un u MopdoauH-
4-un;, B 4HaCTHOCTH, 3-METOKCHA3ETUANH- | -UJI, NUPPONUAUH-] -1, nunepuaun-1-un, 4-
MetuanunepasuH-1-un u mopdonun-4-u.

IIpumepamMu koabma A, TpPEACTABJISIOLIEro "HachllleHHOe 4-7-ujleHHOoe
MOHOIIUKJINYECKOe KapOOIMKINYECKOe KOJbIIO, CONIepIKalee KOJIbIEBOH aTOM a30Ta,
K KOTOPOMY NPUCOEANHEH Rl", SIBJIAKOTCA a3€TUAUH-1,3-1uni, nuppoauaus-1,3-nunin,
nunepuauH-1,4-guun, nunepuauH-1,3-aquun " aszemnaH-1,4-nunn; a  Takxke
3aMELIEHHbIE TPYNIbI 3-METUINUPPONUANH-1,3-1unun u 4-MeTunnunepuauns-1,4-nuuin.

3amecturens (GeHHT, KOTOpHI Hcmomb3yercs ans R', HesaBucumo sBiseTcs
MOHO-, AW- HUJIW TpPU3AMELIEHHbIM, a HMEHHO, MOHO- WM [H3aMEIIEHHBbIM, B
0COOEHHOCTH, MOHO- HJIM AU3aMEINEeHHBbIM, 7€ 110 MEHbIIEH Mepe OAUH 3aMEeCTUTENb
NPUCOEAUHEH B OpPMO-NOJOXKEHUU MO OTHOWIEHUID K TOYKE MPHUCOECIAUHEHUs
OCTaJIbHOIM 4acTH MOJIeKysbl. [IpumMepaMu SBISIIOTCS MOHO3aMelleHHble (DeHUIIbHbIE
IPYNIIbI, TaAKHE KAaK 2-METOKCHU(EHUI; U NU3aMEI[EeHHBbIM (EeHIIbHbIE TPYIIbI, TAKHE
KaK 2-xyop-6-metundenuna, 2-grop-6-merundennn, 2,6-numetundeHus, 2-MeTOKCH-
6-metundenmn, 2-prop-6-nmanodenmn, 2-prop-6-tpudpropmerundenun, 2-dprop-6-
tpudTopmeTokcudeHus u, kpome toro, 2,6-nudropdhenunn, 2-xaop-6-prophenun, 2-
O6pom-6-proppenun, 2-prop-6-3Trndenmn, 2-prop-6-gudpropmernndennn u 2-prop-
O-IUKIOTPONTUIDSHHUIT.

3amecTurens (GeHHI, KOTOPEI MCMONb3yeTcs aas R’, SBISETCS MOHO-, AH- HIIH
TPU- 3aMELICHHbIM, & UMEHHO, MOHO- WJIM AU3aMEINEHHBbIM, B OCOOEHHOCTH, MOHO-
WU AW3aMelleHHbIM, I1e 10 MeHbIIel Mepe OJUH 3aMEeCTUTENb IPUCOEAUHEH B OPMO-
MOJIOKEHUN IO OTHOIIEHHUIO K TOYKE MPUCOEAMHEHHUs] OCTAJbHONW YAaCTU MOJIEKYJIBI.
[IpumepamMu SBISIOTCS MOHO3aMelLIeHHbIE (EHUIbHBIE TPYNIbl, Takue Kak 2-
xjophenmn, 2-umkgonponmwipeHus, 2-uzonponmipeHus, 2-3TokcudpeHus, 2-

TpudpTopmMeTHIIpeHI, 2-u30nponokcudeHn, 2-ukionponokcupenunn, 2-(okceran-3-
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WJIOKCH)-(heHu, 2-UKJIONPONMUIMETOKCUpEHMT, 2-tpuropmeToxkcud eHum,
au3aMelleHHble (PEeHMIbHBIE TPYIBI, Takue Kak 2-prop-6-rpudpropmerundpeHun u 2-
Opom-6-TpudpropmeTuneHmI, U TPU3AMEIIEHHBIM (PEHUJIbHbIE TPYIIbI, TaKue Kak
2,4-nupTop-6-U30MpPONOKCUPESHHUI.

Tepmun "rerepoapun", HCHOJNB30OBAHHBIM OTAENBHO WJIM B KOMOHWHAIUH,
O3Ha4aeT 5-6-4J€eHHOE€ MOHOLMKJINYECKOE apOMaTHYECKOE KOJbLO, COAepiKallee OT
OJHOTO 10 MaKCHMYM TpPeX TI'eTepOaTOMOB, KaXIblil U3 KOTOPBIX HE3aBUCHMO BBIOpaH
U3 KHCJIOpOJa, a30Ta U cepbl. [IpumepamMu Takux reTepoapuiIbHBIX MPYII SABISIOTCSA S-
YJIEHHBIA TeTepoapui, TAaKOW Kak (ypaHHJ, OKCA30JIHIJI, U30KCA30JMJI, OKCATHA30IHII,
THO(QEHMJI, THA30JUJ, U30THA30IWI, THAAWUA30JWJ, NHUPPONUI, HMHUIA30JIUI,
NUPA30JMUJ, TPUA3OAMI, U O-4JIEHHBIH TreTepoapuy, TAaKOW Kak MUPUAUHNIL,
NUPUMUANHWI, NUPUAA3UHWI U MNHPA3HHUI. BrllleynoMsHyTble TreTepoapuiibHbIe
IpyNIbl SBJSIOTCS HE3aMELIEeHHBIMU WU 3aMELIeHHBIMU, KaK OINpeAeeHO B SIBHOM
Buae. B cnyuae, ecnu 5- unu 6-uneHHas rerepoapuiibHas rpynmna 3amMelleHa B opmo-
MOJIOKEHUU IO OTHOIIEHHI0 K TOYKE NMPUCOEAWHEHUS OCTaJbHOW YAaCTU MOJIEKYJIBI,
NoApa3syMeBaeTcsi, 4YTO TaKOW 3aMecTUTeNb IMPHUCOEJUHEH B HENOCPEICTBEHHON
ONM30CTH MO OTHOIIEHHUIO K TOYKE MPUCOEANHEHHS OCTAJbHOW YaCTH MOJIEKYJIBI, T.€. B
OTHOCUTEJILHOM 1,2-pacnonoxxeHun. IIpumepamu rerepoapuia, KOTOPBIN
UCIIOJNIB3YETCA ISt 3aMECTUTEs R', B MEPBYK O4Yepeab SBIAKTCA O-4JIEHHBIN
reTepoapui, coaepkaluil OAUH MU ABAa aTOMa a30Ta, WIMU S-4JIEeHHBIH TreTepoapul,
cColepKalMii OJMH HWJM JBa KOJBLEBBIX aToOMa a30Ta U Heo0sA3aTeabHO OJUH
JOTOJHUTENbHBIH TeTepoaToM, BBIOPaHHBI M3 a30Ta, KHCIOPOAA WU CEpbI; B
YaCTHOCTH, 4-xJ10p-2,5-aqumerun-2H-nupaszon-3-un, 2,5-1uMeTHn-4-1uaHnonupason-3-
wi, 3-propnupuauH-2-1i, 3-METOKCHITUPUAUH-2-1J, 2-METOKCH-4-MEeTHIMUPUINH-3 -
wi, 2-¢pTop-4-MeTUNMHUPUANH-3-UJ, 2-MeTHI-4-QTOpHUPUAUH-3-UT, 2-IHaHO-4-
METUJINMUPUANH-3-UJ, 2,4-TUMETOKCUNTUPUINH-3-UJ, 4-METOKCHU-O-METUINMUPUMUTUH-
5-un, 4,6-AUMETOKCUNIUPUMHUANH-5-UJI U, KPOME TOrO, 2-METOKCHU-4-XJIOPIUPUIUH-3-

1)1 2-MeTOKCH-4-TU(PTOPMETUITTHPUTIH -3 - JT u 2-meTokcu-4-

)
TpudpTopMeTHNIIUpUANH-3-1i1. [IpumMepamu reTepoapuiia, KOTOPbIH HCTONB3YETCS IS
3aMECTUTENSA Rz, SIBJISIFOTCS, B OCOOEHHOCTHU, O-UJICHHBIN TeTepoapuj, COIep Kallui
OJMH WJHU JBA aTOMa a30Ta;, UJU S-4JIEHHBIN reTepoapui, COAepKAUN OAUH WU 1BA
KOJBLEBBIX aTOMa a30Ta M OJUH JOMNOJHUTENbHBIA TIeTepoaTOM, HE3aBUCUMO

BHIOpaHHBIH U3 a30Ta, KUCJIOPOAA MJIM CEPhl, B YACTHOCTH, 4-M30MPONMIIHPUMHIINH-

5-un, 3-TpudpTopMeTHNNUPAZUH-2-UT, 3-TPUPTOPMETUINHUPUANH-2-UJ, O-METHUI-3-
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TpupTOpMETHIIUPUANH-2- 1, O-neliTepo-3-TpuPpTopMeTHIINUPUANH-2-UT, 6-XJIOp-3-
TpuTOPpMETHINMUPUAUH-2-UTI, 6-¢pTop-3-TpudPTOPpMETHNNUPUANH-2-11]T, 6-
METUJIAMUHO-3-TpUPTOPMETUINNTUPUANH-2-UJ, O-METOKCU-3-TPpUPTOPMETHIIUPUINH-
2-un, 6-AUMeTUIaMUHO-3-TpUPTOPMETUNTUPUANH-2-1I1, 4-TPUPTOPMETUITUPUANH-3 -
w1 u 4-tpudropmeruntuazon-5-un. [Ipumepamu rerepoapuia, KOTOPbIH HCIOIb3YeTCs
Ul 3aMECTHTeNs KONbIa , B IEPBYI0 Odepeab ABIAITCS S-ulleHHBIH TreTepoapul,
coaepKalui ONMH MJIM JBAa aTOMa a30Ta M HeOOs3aTeJbHO OJMH JOMOJHHUTEIbHBIN
reTepoaToM, HE3aBHCHUMO BBIOPAHHBIA M3 a30Ta, KHCJIOPOIA HMJIM CEpbl, TAKOW KakK B
OCOOEHHOCTH, OKCA30JIMJI, M30KCA30JUJ, OKCAaAMAa30JWI, THA30JUJ, THAIHA30JIHI, B
yacTHOCTH, S-meTun-[1,3,4]-okcannazon-2-un, S-uzonponui-[1,3,4]-okcannazon-2-un
u S-tpudropmernn-[1,3,4]-okcannazon-2-ui.

JIOTIOTHUTENIbHBIE BAPHAHTBI OCYLIECTBICHHS U300PETEHUSI MPEICTABICHbBI HUXKE:

2) Bropoii BapHaHT OCYLIECTBJICHHUS OTHOCHTCS K CO€UHEHHSIM B COOTBETCTBHH

C BAPUAHTOM OCYLIECTBJICHHS 1), rae Konblo A ImpeacTaBiseT coboil pparMeHT

rie YKa3aHHO€ KOJbLO A BBIOHMpAIOT U3 a3eTuAuH-1,3-numna, nupponuaus-1,3-
auuia, nunepunuH-1,4-nuuna, nunepuaul-1,3-nuuna u azenan-1,4-guuna (a UMEHHO,
KOJIbLO A mpexactaBiseT coOOW mUPpONUAUH-1,3-numn, nunepuaunH-1,4-nuun unu
azenaH-1,4-nuni;, B 0COOEHHOCTH, MUNEPUAUH-1,4-TUIT), U TO€ YKa3aHHOE KOJbLO A
3aMEUIeHO TMOCPEACTBOM R' Ha KONBLEBOM aTOMe a30Ta (T.e. B COOTBETCTBYIOIIEM
nojokeHun 1), W HeoOsA3aTeNbHO 3aMEIleHO Ha KOJbLIEBOM aTOMe yriepoja,
NPUCOCIMHEHHOM K OCTAJIbHOW YaCTH MOJIEKYJbl (T.€. B MOJIOKCHUHU 3 a3eTUAuH-1,3-
auuyia, TNUPPOJUAUH-1,3-muuiaa U NOUNEePpUAUH-1,3-auuna, COOTBETCTBEHHO, B
nojoxenuu 4 nunepuaun-1,4-gunna u azenan-1,4-guuna), TOCPEACTBOM RA, rge RA
o3navaeT (C.4)ankun (B 0COOEHHOCTH, METHI).

B moaBapuaHTe OCylIeCTBJIEHHS, KOJbIO A (Tme B OCOOEHHOCTH, KOJbLIO A
O3Ha4YaeT TMUMEePUAnH-1,4-TUUJI) 3aMEIIeHO MOCPEACTBOM R' u wHe Hecer
OTONIHATEIbHOrO  3amectuTenss (r.e. R® B mpuBemeHHoM Bbime QparMenTe
OTCYTCTBYeT U CBOOONHAs BaJEHTHOCTb COOTBETCTBYIOIIETO KOJBIEBOTO aToma

yTiepo/a HACHIIEHa BOAOPOIOM)].
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3) [pyroit BapuaHT OCYIIECTBJIEHHUS OTHOCUTCS K COCIMHEHUSM B COOTBETCTBUH
1
C BapMaHTaMH OCYIIeCTBJeHUs 1) unu 2), rae Koyaplo A 3amemeHo nocpenctsoM R u

HE€ HECCT NOIMOJTHUTCIBbHOIO 3aMECTUTCIIA

[T.e. konb1IO A mpeacTaBisier cobolt pparment: -~ ].

4) J[Ipyroii BapuaHT OCYLIECTBJIECHHUS OTHOCHUTCS K COE€JUHEHUSM B COOTBETCTBHUH
¢ moGbIM M3 BapHAaHTOB ocyimecTBieHns 1) - 3), rae Y mpexcrasmsier co6oii NR;
onuH u3 X u Z npexncrasisier coboit N, u npyroii u3z X u Z npencraeiser coboii N
unu CH.

B yacTHOCTH, NaHHBIH BapUAHT OCYIIECTBJIEHHS] OXBATHIBAET KOJbLEBbIE TPYIIIHI,
rae

J Y npexncrasuser coboit NR®, X mpexcrasmsier coboit N u Z npeacrasiser
coboit CH;

J Y npencrasaser coboit NR®, X npencrasuser coboit CH u Z npencrasiser
coboit N; unu

o Y npencrasmsier coGoit NR®, X npexncrasisier co6oii N u Z mpeacTaBisier
coboit N.

5) JApyroii BapuaHT OCYIIECTBJEHUSI OTHOCUTCS K COEIMHEHUSIM B COOTBETCTBUU
¢ M0OBIM M3 BapUAHTOB ocyliecTBieHus 1) - 3), rae

J Y npencrasasier coboit NR®, X mpencrasuser coboii N u Z mpeacrapiser
coboii CH.

6) Jpyroii BapuaHT OCYINECTBJIEHHUS OTHOCUTCS K COEAUHEHHSIM B COOTBETCTBHUH
¢ m0OBIM M3 BAPUAHTOB OCYINeCTBJIeHuU: 1) - 3), rae

° Y npencrapisieT coboi CRG; onuH u3 X u Z mpexacrasisieT coboit NR7, (0]
wiu S, u apyroit uz X u Z npencrasiuser coboit N.

B yacTHOCTH, HaHHBIA BapUAHT OCYIIECTBJIEHHS] OXBATHIBAET KOJbLEBbIE TPYIIIHI,
rae

o Y mpencrasmsier co6oit CR®; X npexncrasiser coboii O u Z mnpeacrasisier
coboii N;

o Y npencrasusier co6oit CR®; X npexncrasisier co6oif S u Z mpeacrasisier
coboit N; unu

J Y nupencrasaser coboit CR®; X npencrasmser coboii NR' u Z

npencrasisier codoit N, win
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o Y npencrasusier coboit CR®, X mpencrasaser co6oit N u Z npeacTasiser
coboit NR'.

7) Jpyroil BapuaHT OCYINECTBJIEHUS] OTHOCUTCS K COEAUHEHHSIM B COOTBETCTBUH
¢ M0OBIM M3 BapUAHTOB ocyliecTBieHus 1) - 3), rae

o Y npexncrasnser coboit CH; X npencrasiuser coboit NR’ u Z npencrapiser
coboii N;

o Y npexncrasisier coboit CH; X npencrasnsier coboit N u Z npencrasiseT
co6oit NR”;

o Y npencrasusier coboii N; X mpencrasiser coboit NR® u Z npencrasnser
coboit CH;

J Y mnpencrasusier coboit N; X mpeacrasisier codori CH u Z npexncrasisier
coboit NR?;

o Y npencrasuser coboit N; X mpencrasiser coboit NR® u Z npencrasnser
coboit N; unu

o Y mnpencrasnsier cobori N; X mpexacrasiser coboir N u Z mpencraBiseT
coboit NR®.

8) [pyroii BapuaHT OCYIIECTBJEHUSI OTHOCUTCS K COCIMHEHUSIM B COOTBETCTBUHU
¢ m0OBIM M3 BapHAHTOB ocylecTBieHus 1) - 3), rae

. Y npencrasnser coboit CH; X mpencrasnsier coboit N, u Z npencrasiser
co6oit NR”:

o Y npencrasasier codoit N; X npencrasisier codoit CH, u Z npencrasnser
co6oit NR®; unu

o Y mnpencrasnsier coboir N; X mpexacrasiser coboii N u Z mpencrasiisieT
coboit NR®.

9) Jlpyroii BapuaHT OCYINECTBJIEHHUS] OTHOCUTCS K COEAUHEHHSIM B COOTBETCTBHUH
¢ moGbIM U3 BapHaHTOB ocymectiaeHus 1) - 8), rne R' mpencrasmsier coGoii

»  (eHun, KOTOpBIH SBJSIETCS MOHO-, IU- WU TPU3AMELIEHHBIM (2 MMEHHO,

>
MOHO- HJIHU AU3aMCIICHHBIM, B OCO6eHHOCTI/I, MOHO- HWJIHW OJU3aMCIICHHBIM, T'Ac IIO
MEeHbIIEN MEPEC OAUH 3aMECTUTCIIb IPUCOCAUHEH B OpmMO-TIOJIOKEHUHN IO OTHOUICHUIO
K TOYKE MPUCOEIMHEHHS] OCTAJIbHOM YaCTH MOJIEKYJIbl), € 3aMEeCTUTEIM HE3aBUCUMO
BbIOUparoT u3 (C).4)ankuna (B ocobennoctu, meruna, nzonponuia), (C,.4)ankokcu (B

ocobennoctu, metokcH), (Ci.3)dpropankuna (B ocoOeHHOCTH, TpUPTOPMETHUIA HIIU

nudropmeruna); (Ci.3)propankokcu (B 0COOEHHOCTH, TPUPTOPMETOKCH ), TajoreHa (B
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ocobenHoctu, ¢gropa wmiam xjopa), umano, u (Cs.¢)uukioankuyna (B OCOOEHHOCTH,
LUKJIONPOIUJIA);,

»  S-ujeHHBbI reTepoapui, COAEp’Kallui OAWH MJIM JBAa KOJBLEBBIX aToma
a30Ta M Heo0sA3aTeJbHO OJWH JOMOJHHUTEIbHBIN reTepoaToM, BBIOpAaHHBIH M3 a30Ta,
KHCJIOpOJAa HJIU Cepbl (2 MMEHHO, MHUPAa30oJmi, B ocoOeHHOCTH, 2H-mupaszon-3-ui),
KOTOPBIH SIBJISIETCS MOHO- WJIM JH- MJIM TPHU3aMEIEHHbIM (a4 HMMEHHO, IHU- WJIH
TpU3aMEINeHHBbIM), THe 3aMecTUTeNn He3aBucumo BbiOupatoT u3 (Ci.g)ankuna (B
ocobeHHOCTH, MeTusa), rajoreHa (B OCOOEHHOCTH, XJopa), [HAHO, U
(Cs.¢)uuknoankuia (B 0COOEHHOCTH, LUKJIOMPOIIUIA); UITH

»  O-uJieHHBbIIl TreTepoapui, COOepsKalluii OAMH MJIM JBa aromMa aszora (a
UMEHHO, MUPHUIAUHUI, TUPUMHUIAUHUI, B OCOOEHHOCTH, MUPHUANH-2-UJ, TUPUIUH-3-HI,
MUPUMHUIUH-5-1IT), KOTOPBIH SIBISIETCS MOHO- MJIM JU3aMENIEHHBIM (2 HMEHHO, T1e 10
MeHbLIEH Mepe OIUH 3aMeCTHTEJb NMPUCOEAUHEH B OPMO-TIOJOKEHNUH 1O OTHOIIESHHIO
K TOYKE MPUCOENUHEHHS OCTAJbHON YaCTH MOJIEKYJBI, B OCOOEHHOCTH, TaKOW 6-
YJICHHBI TeTepOapuil SIBISETCS OU3aMELIEHHBIM B OOOHMX OpmMO-TOJOXKEHHMsSIX), THe
3amecTtuTeN M He3aBucUMO BbiOUparT u3 (Cia)ankmna (B 0COOEHHOCTH, MeTHUIA,
uzonponmia);, (C;.4)ankokcu (B 0COOEHHOCTHU, METOKCH), rajoreHa (B OCOOEHHOCTH,
¢dropa); nuano; (Cs.¢)uukioankuna (B 0COOCHHOCTH, LUKJIONPOMUIIA), U, KPOME TOTO,
(C13)dropankuna (B ocobeHHocTH, Tpupropmeruna, AupropmMeTunia).

10) J[lpyroii BapuMaHT OCYLIECTBJIEHUS OTHOCUTCS K COEAUHEHHUSAM B
COOTBETCTBUH C IOGBIM U3 BapHaHTOB ocymecTBnenns 1) - 8), rne R' mpencrasnser
coboii

»  (GdeHun, KOTOPBIH SBJSETCS MOHO-, M- HUJIM TPHU3aMEIIEHHBIM (a MMEHHO,
MOHO- HWJIM IH3aMELIeHHBbIM, B OCOOEHHOCTH, MOHO- HJIM IU3aMELIEHHBbIM, TI€ IO
MEHbLIEH Mepe OIUH 3aMeCTHTE]Ib NMPUCOEAUHEH B OPMO-TIONOKEHNUU 10 OTHOIIEHHIO
K TOYKEe MPUCOETUHEHHS] OCTAJIbHON YaCTH MOJIEKYJIbl), T€ 3aMECTUTEJIU HE3aBHCUMO
BeIOUparoT u3 (C).4)ankuna (B ocobennoctu, Metruna, nsonponuia), (C,.4)ankokcu (B
ocobennoctu, merokcu); (Ciz)propankuna (B ocoOeHHOCTH, TpUTOpMETHIIA WU
nudropmeruna); (Ci.3)propankokcu (B 0COOEHHOCTH, TPUPTOPMETOKCH ), TajoreHa (B
ocobenHoctu, ¢gropa wiam xjopa), umano, u (Cs.¢)uukioankuna (B OCOOEHHOCTH,
LUKJIONPOIHUJIA);,

»  nupazonuia (B ocobeHHocTu, 2H-nupa3on-3-ui), KOTOPbIA SIBJISIETCS MOHO-
WIH JU- WIH TPU3AMELIEHHbIM (a HMMEHHO, TpPH3aMEIeHHBbIM), TIAe 3aMeCTUTEIU

HezaBucumo BwIOuMparoT u3 (Cig)ankuna (B ocoOEHHOCTH, MeTujia);, rajoreHa (B
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ocobenHoctH, xyopa); uuaHo;, u (Cs.¢)uukioankuna (B 0COOCHHOCTH, LHUKJIOMPONHUIIA);
nIn

»  NHUPHUAMHWI, B YAaCTHOCTH, MUPUIUH-2-UJ U TUPUAUH-3-1I1 (B OCOOEHHOCTH,
NUPUAUH-3-1T), KOTOPBIH SIBISETCS MOHO- MJIM AM3aMEINeHHbIM (2 MMEHHO, T'Ae IO
MeHbIIeH Mepe OOUH 3aMECTHTENb NPUCOEIUHEH B OPMO-TIOJOXEHUN 10 OTHOIIECHHIO
K TOYKE TMPHUCOEAMHEHUs] OCTaJlbHOW YaCTH MOJIEKYJIbl, B OCOOEHHOCTH, TaKOMH
MUPUAWHHUI ABIACTCA NJU3aMCIICHHBIM B O6OI/IX Ome-HOJ’IO}KeHI/IHX), rage 3aMECTUTEIHU
He3aBUCcUMO BbIOUparOT u3 (Ci.4)ankuia (B OCOOCHHOCTH, METHJIA, H3OMPOMUIA);
(C1.4)ankokcu (B 0COOEHHOCTU, METOKCH ), rajioreHa (B ocobeHHOCTH, (TOpa); LUAHO;

(Cs.g)uuknoankuina (B OCOOEHHOCTH,  IUKJONPOMUJIA), W KpoMe  TOTO,

,
(C13)dropankuna (B ocobenHocTH, TpudTOpMeTHIIA, TUPTOPMETHIIA);

> MUPUMUOWUHHAI, B 4aCTHOCTH, HI/IpI/IMI/II[I/IH-S-I/IJ'I, KOTOprfI ABJIAE€TCA MOHO-
nin Ju3aMElICHHBIM (a UMCHHO, T1A€ II0 MEHBbIINEN MEpE€ OJUH 3aMECTUTEIIb
NPpUCOCANHEH B OpmO-NMOJOXKECHUN 110 OTHOWECHHUI K TOYKE TMNPUCOCAUHCHUA
OCTAJILHOU YacCTH MOJICKYJIBI, B OCO6€HHOCTI/I, TaKkou NUPUMHUAWUHUI SABJACTCHA
AN3aMCIICHHBIM B O6OI/IX Ome-HOJ’IO}KeHI/IﬂX), rpe 3aMECTUTECIIM HE3aBUCUMO
BbIOUparoT u3 (C;.4)ankuna (B ocobenHoctTu, Metuna, uzonponuina); u(Ci.4)ankokcu (B
0COOEHHOCTH, METOKCH).

11) J[lpyroii BapuaHT OCYLIECTBJIEHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHUU C JIOOBIM U3 BapUAHTOB ocyliecTBieHus 1) - 8), rae R' NpEACTaBIAET
coboi

»  (eHun, KOTOPBIH SBJISIETCS MOHO-, IH- WU TPU3AMELIEHHBIM (2 MMEHHO,
MOHO- HJIHU AU3aMCII€CHHBIM, B OCO6€HHOCTI/I, MOHO- HJHU JHU3aMCHII€HHBIM, I'J€ IIO
MeHbIIEeH MEPEC OAUWH 3aMECCTUTEJIb IPUCOCAUHEH B OpmO-TIOJIOKEHUHN IO OTHOUICHHUIO
K TOYKEe MPUCOEIUHEHHs OCTAIbHOM YaCTH MOJIEKYJIbl), T€ 3aMECTUTENIU HE3aBHCUMO
BbIOUparoT u3 (C).4)ankuna (B ocobennoctu, Metruna, uzonponuina), (C,.4)ankokcu (B
ocobennoctu, merokcu); (Cis)propankuna (B ocoOeHHOCTH, TpuUTOpMETHIIA WU
nudropmeruna); (Ci.3)propankokcu (B 0COOEHHOCTH, TPUPTOPMETOKCH ), TajoreHa (B
ocobeHHOCTH, TOpa U XJIOpA), U HAHO,

»  nupaszonuia (B ocobeHHocTH, 2H-niupa3on-3-ui), KOTOPbIA SIBJISIETCS MOHO-
Wjn Au- HWIHW TPU3AMCIICHHbBIM (a HUMCHHO, TpI/ISaMeH_[eHHbIM), rape 3aMECTUTCIIU
He3aBucuMo BbIOUparoT u3 (Ci.4)ankuna (B oCOOEHHOCTH, MeTHIA), W rajoreHa (B

0COOEHHOCTH, XJIOpa),
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»  NHUPHUAMHWII, B YAaCTHOCTH, MUPUIUH-2-UJ U TUPUAUH-3-11 (B 0COOEHHOCTH,
NUPUANH-3-MT), KOTOPBIH SIBJISETCS MOHO- MJIM AM3aMEIIeHHbIM (2 MMEHHO, TAe IO
MEHbIIEH Mepe OJUH 3aMeCTHUTENb NMPUCOEAUHEH B OPMO-TIOJOKEHNUU 1O OTHOIIECHHIO
K TOUYKE NPHUCOCAMHEHUs] OCTaJbHOW YaCTH MOJIEKYJbl, B OCOOEHHOCTH, TaKOH
NUPUAUHUI SIBISETCS AU3aMEIIEHHBIM B 000UX OpmO-TOJOKEHUSX ), TAe 3aMEeCTUTEN
He3aBUCUMO BbIOUparT u3 (Cj.4)ankuna (B OCOOEHHOCTH, METHJA, H3OMpPOMUiIa);
(Ci4)ankokcu (B 0cOOEHHOCTH, METOKCH), rajoreHa (B ocoOeHHOCTH, ¢(Topa); H,
kpome Toro, (Ci.3)propankuna (B ocoOeHHOCTH, TpUPTOPMETHIIA, TUPTOPMETHUIIA).

12) J[pyroii BapuMaHT OCYIIECTBJIECHUS OTHOCUTCS K COEAUHEHUSM B
COOTBETCTBHHM C JKOOBIM M3 BapUAHTOB ocymecTsuenns 1) - 8), rae R' mpexncrasnser
coboii

»  (eHun, KOTOpBIH SBJISIETCS MOHO-, IU- WU TPU3AMELIEHHBIM (2 MMEHHO,
MOHO- WJIHM JU3aMELIEHHbIM, B OCOOEHHOCTH, MOHO- HJIM IU3aMELICHHBbIM, TIe IO
MeHbLIEH Mepe OIUH 3aMECTHTENIb MPUCOEIUHEH B OPMO-TIOJ0KEHUU MO OTHOIICHHIO
K TOYKE MPUCOEIUHEHHs] OCTAJIbHOM YaCTH MOJIEKYJIb), T€ 3aMECTUTEJIU HE3aBHCUMO
BbIOUparoT u3 (Ci.4)ankuna (B ocobennoctu, meruna), (Ci.4)ankokcu (B 0COOCHHOCTH,
metokcu); (Ci.3)bropankuna (B ocobeHHOCTH, TpupTOpMETHIA UIH NUPTOPMETHUIIA);
(C1.3)propankokcu (B ocoOeHHOCTH, TPUPTOPMETOKCH); rajioreHa (B OCOOEHHOCTH,
¢Topa u xyopa); HUaHO; U, KPOME TOTO, LIUKJIONPOIUJIA,

» nupuauHmwia (a HWMEHHO, NHPUAWH-2-UJa WIW [HPHIMH-3-MJa, B
OCOOEHHOCTH, MUPUIAMH-3-UJA), KOTOPBIH SIBISETCS MOHO- MJIM AM3aMEIleHHbIM (a
UMEHHO, TJie IO MEHbIIEH Mepe OAWH 3aMECTUTENb MPHUCOSIUHEH B OPMO-TIOJI0KEHUH
0 OTHOIIEHHID K TOYKE TMPUCOEAWHEHUs] OCTaJlbHOW YaCTU MOJIEKYJIbl, B
OCOOEHHOCTH, TaKOW MHUPUIAMHHUI SBJSETCS JAM3aMEINeHHbBIM B O0OUX Opmo-
MOJIOKEHUAX ), THe 3aMmecTuTenu He3aBucuMo BoiOuparoT u3 (Ciag)ankuna (B
ocobennoctu, Metuna), (Ci.;)ankokcu (B OCOOEHHOCTH, METOKCH), TajioreHa (B

ocobennoctu, ¢ropa), wu, kpome Toro, (C;;)dpropankuna (B ocobOeHHOCTH,

>
TpudTOopMeTHIA, TUPTOPMETHIIA) U LUKJIOMPOIHIIA.

13) J[lpyroii BapuMaHT OCYIIECTBJIEHUS OTHOCUTCS K COEAUHEHUSM B
COOTBETCTBHHM C JKOOBIM M3 BAPHAHTOB ocymecTsiaeHus 1) - 8), rae R' mpexncrasnser
coboit

»  (eHun, KOTOPBIA SBIASETCS MOHO- WM IU3aMELICHHBIM, I€ MO MEHbIIeH

MEpE€ OAUH 3aMECTHUTECJIb NMPUCOCAUHECH B OpmO-IIOJIOKEHUN TTO OTHOWCHHUID K TOYKE

NPUCOEUHEHUS] OCTAJIbHON YacTH MOJEKYJbl (B OCOOEHHOCTH, AU3aMELIEHHBIM B
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000UX OpmMO-TIONOKEHUSX ), TA€ 3aMECTUTENN He3aBUCUMO BbIOHparT u3 (C).4)ankuna
(B ocobennoctu, meruna, uzomnponuina), (C;.,)ankokcu (B 0OCOOEHHOCTH, METOKCH);
rajoreHa (B ocobeHHoctH, ¢Topa UM XJOpa), LUAHO, U, KpOMEe TOrO,
(Ci3)propankuna (B ocobeHHocTu, Tpudropmeruina, audpropmeTuna) u
LIUKJIONPOTIMIIA;, U

»  NUPUIWHWI, KOTOPBIH SIBISETCS AWU3aMELIEHHBIM, TJl€e [0 MEHbIIEel Mepe
ONMH 3aMECTUTE]b MPUCOEAMHEH B OpPMO-TIOJNONKEHUNU IO OTHOLIEHUIO K TOYKE
NPUCOENMHEHUsT OCTAJBHOW YaCTH MOJIEKYJibl (B OCOOEHHOCTH, AW3aMEIIEHHBIM B
000UX OpmMO-TIONOKEHHSX ), TI€ 3aMECTUTENIN He3aBUCUMO BbIOUparT u3 (C.4)ankuna
(B ocobennoctu, meruna, uzonpomnuia), (C;.,)ankokcu (B 0OCOOEHHOCTH, METOKCH);
rajoreHa (B ocobennoctu, gropa), u, kpome toro, (Ci.3)propankuna (B 0COOEHHOCTH,
TpudpTopMeTHa, TUGTOPMETHIIA).

14) Jlpyroi#i BapuMaHT OCYIIECTBJIECHUS OTHOCUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C JKOOBIM M3 BAPHAHTOB ocymecTsiaenus 1) - 8), rae R' mpexncrasnser
coboii (eHuU, KOTOPBIN SBJISIETCS MOHO- MJIM AU3aMEIIEHHBbIM; I'ie IO MEeHbLIEH Mepe
OIMH 3aMECTUTENb NPHCOCAHMHEH B OPMO-TIOJNOXKEHUU IO OTHOLIEHUIO K TOYKE
NPUCOENMHEHUsI OCTAJIbHON YaCTH MOJIEKYJIbI;

»  Te yKa3aHHbIH opmo-3amectutesip npenacrasiseT coboit (Ci.q)ankun (B
ocobennoctu, wmetmin);, (Ci.4)ankokcu (B OCOOEHHOCTH, METOKCH), TrajoreH (B
ocobennoctu, ¢rop); uau (Ci.3)propankun (B ocobenHoctu, audropmerun), [B
OCOOEHHOCTH, TAaKOHW 3aMECTUTEJNb NpeacTaBisier coOOH MeTHJs, MEeTOKCH, GpTop mim
auGTOPMETHIT, B YACTHOCTH, METHJI, PTOP HJIU TUPTOPMETHUI];

> u

, €CIIM  TPHUCYTCTBYET, OCTABIIHMICA  3aMECTUTEJ]b  HE3aBUCHUMO
npeacTaBisier coOOW METHJ; METOKCH; rajioreH; WJIM LHAHO; [B OCOOCHHOCTH, TaKOH
OCTABIIMICA 3aMECTHTENb MpencTaBisieT coOOW MeTHy, MeTOKCcH wuiu (Top;, B
YaCTHOCTH, METUJI HH $Top];

rie B OCOOGHHOCTH, TaKOW OCTaBIIMKCS 3aMECTUTEIb NPUCOECIMHEH B IAPYTrOM
OpmMO-TONOKEHUH IO OTHOLIEHHID K TOYKE MPUCOSAUHEHUS] OCTAJIbHOH YacTH
MOJIEKYJIBI.

15) [pyrodi BapwaHT OCYLIECTBJIEHHS OTHOCHTCS K COCOUHEHHSIM B
COOTBETCTBHM C THOOBIM U3 BapHaHTOB ocymecTsiaenns 1) - 8), rme R' osmawaer 2-
xjop-6-metundenun, 2-prop-6-merundenmn, 2,6-qumerundeHms, 2-MeTOKCH-O-
metmindenun, 2-prop-6-unaHopenun, 2-¢prop-6-rpudropmerundpenun, 2-¢prop-6-

TpudpTopmerokcudenun, 4-xaop-2,5-numerun-2H-nupaszon-3-un,  2,5-gumeTtun-4-
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UAHOMHUPA30-3-mi1, 3-QTOPNUPUAUH-2-HI, 3-METOKCUIUPUANUH-2-WI, 2-METOKCH-4-
METHINUPUANH-3 -1, 2-PTOp-4-MeTHINUPUANH-3-UJ, 2-MeTHiI-4-pTop-, 2-1HaHo-4-
METUJINUPUAUH-3-UJI, 2,4-AUMETOKCUITUPUIUH-3-UJI, 4-METOKCHU-O-METUINUPUMUIUH-
5-un unu 4,6-AMMETOKCUIUPUMUINH-5-UI U, KpoMe Toro, 2,6-nu¢proppenun, 2-xyuop-
6-propdpenun, 2-Opom-6-propdenun, 2-prop-6-nudropmerundenun, 2-prop-6-
LUKJIOTPOTUII( SHUJ, 2-MeTOKCHU-4-XJTOPIUPUANH-3 -1, 2-meToKcu-4-
IUGTOPMETHINMUPUANH-3-HJI  UJIU  2-METOKCU-4-TpUPTOPMETUINUPHUIANH-3-UT B
ocobennoctn, R' osHauaer 2-xmop-6-mermiadennn, 2-drop-6-mermabennn, 2,6-
auMeTundeHus, 2-meTtokcu-6-metundenun, 2-prop-6-umanopenun, 2-grop-6-
TpudpTopmMeTHIPeHNN, 2-¢prop-6-TpudTopMeTOKCUDEHNUT, 2-MeTOoKCHU-4-
METUJIMUPUANH-3-UJT UJIU 2-LUAHO-4-METUINUPUIANH-3-UJI, WU R' o3Hauaer 2,6-
nudropdennn, 2-xn0p-6-pTopdenun, 2-6pom-6-pTophenun, 2-¢pTop-6-
nupropmerundenun, 2-prop-6-uukionponuaPpeHna, 2-MeTOKCU-4-XIOPIUPUIUH-3-

1)1 2-MeTOKCH-4-TU(PTOPMETUITUPUIHH-3 -UJT 150071 2-meTokcu-4-

,
TPUPTOPMETHINMHPUIHH-3 -1 ].

16) [pyrodi BapwaHT OCYWIECTBJIEHHS OTHOCHTCS K COCOUHEHHSIM B
COOTBETCTBHHU C JTIOOBIM U3 BAPUAHTOB ocymecTeienus 1) - 15), rne R? npeacrasser
coboit ¢enun, S-uneHHBIH TreTepoapun (a HMEHHO, S-UJIeHHBII TreTepoapwu,
coaepXKamui OJAMH MJM JBa KOJBILEBbIX aTOMa a30Ta WU OAMH JONOJHHUTEIbHBIN
reTepoaToM, HE3aBHCHUMO BBIOpaHHBIH M3 a30Ta, KHCJIOPOAA MJH Cepbl, B
OCOOEHHOCTH, THA30JUJ); WU O-4JIeHHBIH rerepoapmn (a HMMEHHO, O-YJIeHHBIH
reTepoapui, COAEpPIKALIUi OJMH HJIM 1BA aTOMa a30Ta; B OCOOCHHOCTH, MHUPUIUHHII,
NUPUMHUIUHUN, T[HPA3UHUI, NHUPUAA3UHWUI);, TA€ YyKa3aHHbI (eHun, S-deHHBIH
reTepoapuil Uiu O-4JICHHBIH TeTepOapuJi, HE3ABUCUMO SIBJISETCS MOHO- WJIM JHU- WU
TPU3AMEIIEHHBIM (2 IMEHHO, MOHO- WJIM AU3aMEIIeHHbIM, B OCOOCHHOCTH, MOHO- WJIH
OU3aMEIIeHHBIM, T1€ MO MEHbIIEeH Mepe OJMH 3aMEeCTHTENb NPHUCOEIUHEH B OpmMO-
MOJIOKEHUU 1O OTHOIIEHHUIO K TOYKE MPUCOEOUHEHUS OCTAJbHOW YAaCTH MOJIEKYJIBI ),
r7ie 3aMeCTUTENIH HE3aBUCHUMO BBIOMPAIOT U3

»  (Ci.g)ankuna (B 0COOEHHOCTH, METHJIA, U3OMPOITKIIA),

(C1.4)ankokcu (B 0COOEHHOCTH, METOKCH, STOKCH, U30TIPOIMOKCH);
(C1.3)dTopankuna (B ocobenHoctH, TpudropmeTna);

(C1-3)pTopankokcu (B 0cCOOEHHOCTH, TPUPTOPMETOKCH);

Y V V VY

rajoreHa (B ocoOeHHoCTH, OpoMa, Xjopa, ¢propa);
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>  (Cs¢)umknoankun-X>'-, rae X! npencrasiser coGoii mpsMyo cBs3b, -O-
unu -(C.z3)ankuner-0-, u rae (Cs.¢)UUKIOATKUI COAEPKUT OOUH HeOOsI3aTeIbHBIN
KOJbIIEBOIT aTOM KHCIOPoaa; [B 0cobeHHOCTH, Takas rpynmna (C3.¢)IHKIOANKHI-X ' -
O3HA4YaeT LHUKJIOMPOIIII, IUKJIONPONUIOKCH, OKCETaH-3-HIIOKCH,
LUKJIONIPOTMUIMETOKCH |; U

>  RM™RYN-, rae R u R’ HesaBucumo npencTaBisioT coboil BOXopon
unu (C1.4)ankun;, [B ocobennoctn, Takas rpynmna R**R*'P’N- osnauaer
IUMETHIAMWHO, METHIAMUHO |,

rze NpeanoYTUTEbHO YKA3aHHBIH 3aMEeCTUTENb B OPMO-TIOJNIOKEHUH, €CITU
NPUCYTCTBYeET, ipeactasiisieT codbolt (C.4)ankuin, (C,.4)ankokcu, (Ci.3)bTopanku,
(C1.3)dropankokcn unn (Cs.6)UHKIOANKII-X - (B 0COGEHHOCTH, TaKOH opno-
3aMECTHUTEJb MPEACTABISIET COO0N TPUPTOPMETHIT), U APyTUe 3aMECTUTENIH, €CITU
MPUCYTCTBYET, He3aBUCHUMO BbIOUparOT u3 (Ci.4)ankuna, (C,.4)alKkoKCH, TajoreHa u
R2BRIPN .

17) [pyrodi BapwaHT OCYIIECTBJIEHHS OTHOCHTCS K COCOUHEHHSIM B
COOTBETCTBHHM C JTIOOBIM U3 BAPUAHTOB ocymecTeienus 1) - 15), rne R? npeacrassier
coboii

o denun;, rae ykazaHHBIM (EHWUJ SBISETCS MOHO- WJIM AW- WU
TPU3AMEIIEHHBIM (2 HMEHHO, MOHO- HJIM AU3aMEeIleHHbIM, B OCOOEHHOCTH, MOHO- WJIU
AU3aMeIeHHbIM, T1€ MO MEHbIIeH Mepe OIMH 3aMEeCTHTEIb MPUCOEIUHEH B OpmMo-
MOJIOKEHUU MO OTHOIIEHHUIO K TOYKE MPUCOEIUHEHUs OCTAJbHOW YaCTH MOJIEKYJIbI),
r7ie 3aMECTUTENIH HE3aBUCUMO BBIOUPAIOT U3

»  (Cy4)ankuna (B 0COOEHHOCTH, METHJIA, U3OIMPOITHIIA),

(C1.4)ankokcu (B 0COOEHHOCTH, METOKCH, STOKCH, U30TIPOMOKCH);
(C13)dTopankuna (B ocobeHHocTH, TpudTOpMeTHIIA);

(C1-3)dTopankokcu (B 0COOEHHOCTH, TPUPTOPMETOKCH);

Y V VYV VY

rajioreHa (B ocobenHocTu, 6poma, xjopa, ¢propa); u

>  (Cs)umknoankun-X>'-, rae X! npencrasiser coGoii mpsMyo cBssb, -O-
unu -(C.3)ankuned-0-, u rae (Cs.¢)UUKI0ATKUI COAEPKUT OOUH HeoOsI3aTeIbHBIN
KOJIbIIEBOIT ATOM KHCIOPOAa; [B 0coGeHHOCTH, Takas rpymma (C3.¢)IHKIOANKHI-X " -
O3Ha4YaeT LUKJIOMPOIIII, [UKJIOMPONMUIOKCH, OKCETaH-3-UIIOKCH,
LUKJIONPOMUIMETOKCH |;

r7e NpeanoYTUTEIbHO YKA3aHHBIN 3aMEeCTUTENb B OPMO-TIOJNIOKEHUH, €CITN

NpUCYTCTBYeT, nipeactasyseT codoi (Ci.4)ankuiu, (Ci.4)ankokcu, (Ci.3)dpTopankui,
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(C1.3)dropankokcn unn (Cs.q)UHKIOANKHI-X - (B 0COGEHHOCTH, TaKOH opno-
3aMEeCTHUTEJNb MPEACTAaBIAET COOOH TPUPTOPMETUI); U NPyTUe 3AMECTUTEIH, €CITU
NPUCYTCTBYET, He3aBUCUMO BeIOUparoT u3 (Ci.4)ankuina, (Ci4)aJKOKCH U TaJIOreHa;
WIIH

. 5-ujleHHBIM reTepoapuil, COAEpXk AU OAWH WU BAa KOJBLEBBIX aTOMa
a30Ta W OJMUH JOMOJHUTENbHBIH TIeTepoaToM, HE3aBUCHUMO BBIOpAaHHBIH W3 a30Ta,
KHCJIOpOAa MM Cepbl (a2 HMMEHHO, THA30JWJI, B OCOOEHHOCTH, THA30JI-5-Wi); rae
yKa3aHHbIA S-4JIeHHBIA TeTepoapusl SBJSETCS MOHO- MWJIM JH3aMelleHHbIM (B
0COOEHHOCTH, AU3aMEIIEHHbIM), [JI€ 3aMECTUTENIH HE3aBUCUMO BBIOMPAIOT U3

»  (Ci.y)ankuna (B 0COOEHHOCTH, METHUJIA, U30TPOINIIA);

»  (Cis3)dropankuia (B 0COOEHHOCTH, TPUPTOPMETHIIA); U

»  (Cs¢)uuknoankuna (B 0COOEHHOCTH, [UKJIOTPOTINIIA), UITU

. O-4JICHHBI TeTepoapull, COAepKaIMil OAWH WM ABa aroma asota (a
UMEHHO, NUPUANHUJ, TUPUMUIUHII WU TMUPA3UHII, B OCOOCHHOCTH, MUPHIHH-2-,
NUPUANH-3-UJ, THPUMHUA-S5-UN WIH THPA3UH-2-UN);, TAE€ YKa3aHHbIH O-4JIeHHBIH
reTepoapusl He3aBUCHMO SIBJISIETCS MOHO- MJIM U3aMELICHHBIM (2 MMEHHO, MOHO- HJIH
AU3aMeIleHHbIM, B OCOO€HHOCTH, MOHO- HJIM JAM3aMEIIeHHbIM, IJie TI0 MEeHbLIEH Mepe
ONMH 3aMECTUTENb NPHCOCAHMHEH B OpPMO-TIOJNOXKEHUU IO OTHOLIEHHUIO K TOYKE
NPUCOENMHEHUsT OCTAJbHOH YacCTH MOJIEKYJbl), T/€ 3aMECTHTEJH HEe3aBHCUMO
BBIOMPAIOT U3

»  (Cj.4)ankuna (B 0COOEHHOCTH, METHJIA, U30TIPOTIUJIA);

»  (Cy.4)ankokcu (B 0COOEHHOCTH, METOKCH, 3TOKCH, H30IMPOIOKCH);

»  (Cis)dropankuna (B ocobeHHOCTH, TPUPTOPMETUIIA);

»  ranoreHa (B 0COOEHHOCTH, XJiopa, ¢pTopa); u

>  (Cse)umknoankuin-X>'-, rae X! npencrasiser coGoii mpsiMyo cBs3b, -O-
unu -(C.z3)ankuned-0-, u rae (C;.¢)UUKI0ATKUI COAEPKUT OOUH HeOOsI3aTeIbHBIH
KOJIbLIEBOIT ATOM KHCJIOPOAa; [B 0cOGeHHOCTH, Takas rpymma (C3.¢)IHKIOANKHI-X " -
O3HA4YaeT LHUKJIOMPOMOKCH, OKCETaH-3-HIOKCH, LUKJIONPOMUIMETOKCH];

>  R™RYN- rge R* u R*'" nesaBucumo npencrasisioT coboii BOLOPOK
winu (Cy.4)ankun;, [B ocobennoctn, Takas rpynmna R**R*'P’N- osnauaer
AUMETUIIAMIHO, METUJIAMHHO];

r7e MPeanoYTUTENIbHO YKa3aHHbIH 3aMECTUTENIb B OPMO-TIOJNOKEHUH, €CITH

MPUCYTCTBYET, npeactasiser cobolt (C,.3)dpropankun (B ocobeHHOCTH,
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TpudTOPMETHIT), U IPyTUE 3aMECTUTENH, €CIIU IPUCYTCTBYET, BLIOMPAIOT U3
(Ci.4)ankuna, (C;.4)anKkoKCcH, rajoreHa u R21PRYIPN-

18) J[lpyroii BapuMaHT OCYLIECTBJIEHUS OTHOCUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C JIOOBIM U3 BAPUAHTOB ocymecTeienus 1) - 15), rne R? npexacrasnser
coboi

o denun; roe ykasaHHBIH (EHUT SBIAETCS MOHO- WU JH3aMELIeHHbIM (a
HMEHHO, MOHO3aMEI€HHbIM, B OCOOEHHOCTH, MOHO3aMEIIEHHBIM B OPMO-TIOJIOKEHUN
0 OTHOUIEHHWKD K TOYKE TMPUCOEAUHEHHs] OCTAJbHOW YaCTU MOJIEKYJbI), TIe
3aMECTHUTEIH HE3aBUCHMO BbIOUPAIOT M3

»  (Cig)ankuna (B 0COOEHHOCTH, U3OMPOMUIIA);

>  (Cy.4)ankokcu (B 0COOEHHOCTH, 3TOKCH, H30MPOIOKCH ),

»  (Crs3)dropankuia (B 0COOEHHOCTH, TPUPTOPMETHIIA);

»  (Ci3)dropankokcu (B 0coOeHHOCTH, TPUPTOPMETOKCH),

»  ranoreHa (B 0COOEHHOCTH, XJiopa, pTopa); u

>  (Cs¢)umknoankun-X>'-, rae X! npencrasiser coGoii mpsiMyo cBs3b, -O-
unu -(C.;3)ankuner-0-, u rae (C;.¢)UUKIOAIKUI COAEPKUT OOUH HeOOsI3aTeIbHBIN
KOJIbIIEBOIT aTOM KHCIOPOa; [B 0coGeHHOCTH, Takas rpymma (C3.¢)IHKIOANKHI-X ' -
O3HA4YaeT LHUKJIOMPOMOKCH, OKCETaH-3-HJIOKCH, LIUKJIONPOMUIMETOKCH];

r7ie IPeanOYTUTENbHO YKa3aHHbIH 3aMECTUTENb B OPMO-TIOJNOKEHUH, €CITH
npucyTcTByeT, npeactasiser coboit (Ci.q)ankun, (C;.4)ankoken, (Ci.3)pTopankur,
(Ci3)pTopankokcu wiu (C3.6)L[I/IKJ'108.J'IKI/IJ'I-X21- (B ocobeHHOCTH, TaKOH opmo-
3aMECTHUTEJb NMPEACTABISIET COO0NU TPUPTOPMETHI); UIU

. O-4JICHHBIH TeTepoapuii, COAepKallMii OJWH WU JABa aroma aszota (a
UMEHHO, MUPHUAWHUI, B OCOOEHHOCTH, MUPUAUH-2-HMIJI), TAE€ YKa3aHHbIH O-4YJEHHBIH
reTepoapusl He3aBUCUMO SIBJISIETCS MOHO- MJIM JU3aMELIEHHBIM (2 MMEHHO, MOHO- HJIH
AU3aMeIleHHbIM, B OCOOEHHOCTH, MOHO- HJIM AM3aMEIleHHbIM, IJie TI0 MEeHbLIeH Mepe
ONMH 3aMeCTUTEJb MPHUCOEAHMHEH B OpPMO-TIOJNIOKEHUNU MO OTHOLIEHUIO K TOYKE
NPUCOENMHEHUsT OCTaJbHOW YaCTH MOJEKYJbl), TIJ€ 3aMECTHTENH He3aBHCHUMO
BBIOMPAIOT U3

»  (Cy.4)ankokcu (B 0COOEHHOCTH, METOKCH);

»  (Cis)dpropankuna (B ocoOeHHOCTH, TpUPTOPMETUIIA);

»  ranoreHa (B 0COOEHHOCTH, XJiopa, pTopa); u

>  (Cs.o)uuknoankun-X''-, rae X*! npencrasnser coboit mpsamyro cBs3b, -O-

unu -(C.3)ankunes-0-, u rae (C;.¢)UUKIOATKUI COAEPKUT OOUH HeoOs3aTeabHbIN
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KOJIbIIEBOIT aTOM KHCIOPOa; [B 0cobeHHOCTH, Takas rpymma (Cs.q)IHKIOANKHI-X ' -
O3Ha4aeT LHUKJOMPOINOKCH, OKCETaH-3-NUJIOKCH, LUKIONPONMUIMETOKCH];

r7ie IPEeANOYTUTENbHO YKA3aHHBIH 3aMEeCTUTEINb B OPMO-TIOJIOKEHUH, €CIIU
NpUCYTCTBYET, mpeactasiser coboit (Ci.3)propankun (B 0COOEHHOCTH,
TpUPTOPMETHIT); U APYTOI 3aMECTUTEINb, €CJIU IPUCYTCTBYET, BRIOUPAIOT U3
(Ci.9)ankuna, (C;.4)alKOKCH U TajioTeHa.

19) J[lpyroii BapuMaHT OCYIIECTBJIECHUS OTHOCUTCS K COCAUHEHUSM B
COOTBETCTBHM C JIOOBIM M3 BaPHAHTOB ocymecTsieHns 1) - 15), rne R? o3Hauaer 2-
xjophenun, 2-umkigonponumwipeHus, 2-uzonponmiapeHus, 2-3TokcudpeHus, 2-
TpudpTopmeTrndenm, 2-u30nponokcupeHn, 2-ukiIonponokcup e, 2-(okceran-3-
UJIOKCH)-peHu, 2-uukinonponuimerokcudenun, 2-prop-6-tpudropmerundenun, 2-
Opom-6-TpudpTopmeTundeHu, 2-tpupTopMeTOKCU(EHMII, 2,4-nudTop-6-
U30MPONOKCUPEHNT, 4-U30NMPONMINMUPUMHI-5-11, 3-TpuTopMeTnnnupasus-2-ui, 3-
TPpUPTOPMETHNIUPUANH-2- W1, O-METHJI-3-TpUPTOPMETUINUPUANH-2-UT, O-XJIOp-3-
TpuTOpMETHIUPUANH-2- 1T, 6-¢pTop-3-TpudTOpMETHNNUPUANH-2 -1, 6-
METHJIAMUHO-3-TPUPTOPMETUINNTHUPUANH-2-UJ, O-METOKCU-3-TPUPTOPMETHIITUPUINH-
2-un, 6-AUMEeTUIaMHUHO-3-TpUPTOPMETUNTUPUANH-2-1I1, 4-TPUPTOPMETUITUPUIANH-3 -
W1 uIu 2-MeTUn-4-TpugTOpMeTUNTHA30a-5-un [B ocoOeHHoCTH, 2-xyjopdenun, 2-
nukionponuinpenun, 2-uzonponundenun, 2-sroxcudpenun, 2-tpudpropmerundenun,

2-u3onponokcuderun, 2-uukionponokcupenmn, 2-(oxceraH-3-miokcu)-peHwmn, 2-

LIUKJIONPOTUIMETOKCUD CHII, 2-pTop-6-Tpudropmermndenun, 2-
TpUPTOpMETOKCUDEHUT, 3-TpupTOPMETHUINTUPUIUH-2 - 1T, 6-x710p-3-
TpudpTOopMeTHNIIUPUAUH-2-W1,  O-pTOop-3-TpudTOpMETHNNUPUAUH-2-UT  UIU  O-

METOKCH-3-TpHU(PTOPMETUINUPUINH-2-UJI; B 4YacTHOCTH, 2-TpupTopmerundenun, 3-
TpupTOpMETHNUPUAUH-2- W,  O-XJTOP-3-TpUPTOPMETUINUPUANH-2-UN,  O-pTOp-3-
TPUGTOPMETHITUPUAUH-2-1IT].

20) Jlpyro#i BapuaHT OCYIIECTBJIEHHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHU C JTKOOBIM U3 BapHAHTOB ocymectiaenus 1) - 19), rne R’ npexncrasmsier
coboii Bogopoa mwin MeTHs (B 0COOEHHOCTH, BOJIOPO).

21) Jlpyro#i BapuaHT OCYINECTBJIEHHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHU C JTKOOBIM U3 BAPUAHTOB ocymecTeienus 1) - 20), rne R* npencrasmsier

co0oii Bogopon wiu MeTH (B 0OCOOCHHOCTH, BOIOPO).
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22) Jlpyro#i BapuaHT OCYINECTBJEHHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHM C JIOOBIM U3 BAPUAHTOB ocymmecTeienus 1) - 21), rne R’ npexncrasnser
coboit

»  BOIOpOX,

»  (Cj.g)ankun (B 0COOEHHOCTH, METHII),

»  (Ci.4)ankum, KOTOpeIii MOHO3aMelneH nmocpeacTsoM (Ci.4)ankokcu (B
0COOEHHOCTH, METOKCH, STOKCH) MJIH LUAHO;

»  (Cy.4)ankui, KOTOPBI MOHO3aMEIEeH TOCPEICTBOM IHAPOKCU HITH
RMRM™N-, rue

. R™ u R™ Bmecre ¢ aromom asora 00pa3yroT 4-0-4jJieHHOE HaCBIIEHHOE
KOJIbLIO, HEO0s3aTeNIbHO COAepIKallee OAUH IOMOJHUTENbHBIA KOJbLEBOI reTepoaTom,
BoiOpaHHbIH M3 O u N; rIe ykKa3aHHOE KOJbLO HeoOs3aTeNbHO MOHO3aMELIEHO
nocpenctBoM (C.4)ankuna unu (C).4)anKoKCH,

. R™ u R™ HesaBucumo Beibuparor u3 Bomopoma, (C.j)ankmma, (Cs.
cJurkoankuia-(Co.q)ankunena- unu (Ci.4)ankokcu-(Cy.4)anKkuieHa,

. R™' mpencrasnsier co6oit (Ci.4)ankun-C(0)-; u R™? mpencrasaser coboii
Bonopon wiu (C.4)ankui;, unu

. RN mpencraBuser coGoii penmncynbhoHmI-, rae GEHHT HeoOsI3aTeNbHO
3aMeIIeH OJHUM - TPeMsl 3aMEeCTHUTEJIIMU, He3aBUCUMO BbIOpaHHBIMU U3 (C.4)ankuna,
(C1.4)alIKOKCH, TajoreHa, HaHo Wiy HuUTpo, 1 R mpexpcrasiser coboi BOAOPON MK
(Cy.q4)ankum;

»  (Cs.y)ankui, KOTOPBI SIBISETCS JAM3aMEINEHHBbIM, TI€ 3aMeCTUTEIn
He3aBHCHMO BbIOHparoT u3 ruapokcu, (C).4)ankoxcn mwin RNRNN-, rge RN u RN
HE3aBUCUMO BbIOMpaT U3 Bonopoxaa uwiu (Ci.4)ankuna,;

»  (Cya)dropankui;

»  (Cjy.s)ankuHum,

>  (Cy.s)ankeHur,

>  R™RMN-C(0)-(Ci.4)ankunen-, roe R™ u RN HezaBucumo osnauaror
Bonopon wiu (C.4)anku,

>  (Cyrg)ankokcu-C(0)-(Cy.4)ankuneH-;

»  (Cyg)ankokcu-C(0)-(Cy.q)ankunen-, rae (C,.4)aaKkuieH MOHO3aMEIEH
IOCPEACTBOM R™RMN-, rae R™ u R™® nesasucumo osnauaror Bogopox unu (Ci.

4)QJIKUJT
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»  (Cig)ankokcu-C(0)-(Cy.q)ankunen-, rae (C,.4)adKuieH 3aMelleH OTHUM -
TpeMsi aTOMaMU rajioreHa;

»  (Cig)ankokcu-C(0)-NH-(C,.4)ankunen-, rae (Ci.4)ankuneH-
HeoOsI3aTeIbHO 3aMeIleH OJHUM - TPEMsI aTOMaMHU TajioreHa;

»  (Cse)uuknoankuisi-(Co.4)alKuIeH-, TAe LUKIOAJKUI He00sI3aTeIbHO
3aMeleH OAHUM WJIU JBYMS 3aMECTUTEISIMH, HE3aBUCHUMO BhIOpAHHBIMU U3 PTOpA,
metuja, HUTpo uiu (Ci.4)ankokcu-C(O)-NH-; unu

>  xombuo-XP-; rae X® osmauaer npsimyro cBasp min (C1.4)ankunes- (8
OCOOEHHOCTH, METHJIEH), U TAE KOJbLO® npencTasiseT coO0 4-0-4IeHHBII
HACBILEHHBIN T€TePOLMKINI, COAEPIKAINUN OJUH KOJbLIEBOH reTepaToOM, KOTOPBIN
npencrapisieT codoit O unu NR®, rne yKa3aHHOE KOJIBIO® MPUCOECIUHEHO K x* yepes
KOJIbLIEBOW aTOM YTJIEPOAA,

rIe yKa3aHHOE KOIbLO® HEOOS3aTeNbHO 3aMEIIEHO OXHHM HJIH  IBYMs
3aMECTUTEJISIMA, HE3aBUCUMO BBIOPAaHHBIMH H3 OKCO, ruapokcu, ¢propa, (Ci.4)ankuna
(B ocobennoctu, metmia) wik (Ci.4)ankokcu (B 0COOEHHOCTH, METOKCH), U TIe

B .
R" HezaBucuMo npencrasisier coboi

. BOIOPON;
] (Ci.4)ankum;
. (Cy-a)bTOpanku;

. (Ci-s)anxun-C(O)-;

. (C1.4)anxokcu-C(0O)-;

] (Ci.g)ankun-S0O,-;

. RNRMN-S0,-, rae RN u R™ nesasucumo osuauaror Bomopox mmu (C.
4)JIKHUT,

. RMRMON-C(0)-, rae R™ u RN nesasucumo osnauaror Bogopoxn miu (C,.
4)AJIKHT,

. Konb1o®-0-C(0)-, rae konbuo® npencrasiusier co6oil (Cs.q)IHKIOANKUI,
HEOBs3aTeIbHO COMEPIKALIMH ONMH KONbLEBO aTOM KHCIOPOAA, H TAe KOIbLO"
Heobs3aTenpHo 3amemeno oganM RE, rae R oznawaer (Cy.4)amkun win (C,.
s)bTopankun; unm

= KonbuoD, rz1e KOJbIOo" MPEeACTaBsIeT COOOM 5-O-uIeHHBIN reTepoapu,
copepxamuii ot 1 1o 3 rerepoaToMoB, He3aBucuMo BoIOpaHHbIX 13 O, N unu S (B
OCOOEHHOCTH, S-4JICHHBIH reTepoapui, COAep Kallui OAUH WU IBA aTOMA a30Ta |

He00s3aTeNbHO OUH JOMOJHUTEIbHBIN reTepoaToM, HE3aBUCHUMO BBIOpAHHBIN U3
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a30Ta, KMCIOPOAA UIIH CEPhI), ¥ TIe KONbIO  He 3aMeIeHO MM MOHO3aMEIIEHO
nocpencteom RP, re R® o3nauaer (C.4)ankun wmm (C.4)dTOpanku.

23) Jlpyro#i BapuaHT OCYIIECTBJEHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHM C JIOOBIM U3 BAPUAHTOB ocymmecTeienus 1) - 21), rne R’ npexncrasnser
coboi

»  BOIOpOX,

»  (Ci.g)ankui;

»  (Ci.4)ankui, KOTOphIii MOHO3aMelneH nocpenctom (Ci.4)ankokcu (B
0COOEHHOCTH, METOKCH, 3TOKCH) MJIU LUAHO;

»  (Cy.4)ankun, KOTOPbI MOHO3aMEIIEH MOCPEACTBOM THAPOKCH HITH
RMR™N-, rze

o R™ u R™ Bmecre ¢ aromom asora 00pa3yroT 4-0-4jieHHOE HaCBIIEHHOE
KOJIbL[O, HEOOS3aTeIbHO COAepIKallee OAUH IOMOJHUTEIbHBINA KONbLEBOW reTEPOaTOM,
BoiOpaHHBIH M3 O u N; rIe yka3aHHOE KOJbLO HeoOs3aTeNbHO MOHO3aMELIEHO
nocpeactBoM (C.4)ankuna unu (Ci.4)alKOKCH,

. R™ u R™ HesaBucumo Beibuparor u3 Bomopoma, (Cp.q)ankmma, (Cs.
cyuukoankui-(Co.q)ankmnena- unu (Cj.4)ankokcu-(C,.4)ankuiena,

. RM' mpencrasisier coGoii (C).4)ankun-C(0)-; u RN npencrasaser coboii
Bonopon wiu (Ci.4)ankui; unu

. R™' mpencrasaser coboit dennncynbdonmn-, rae hpeHnn HeoGA3aTENTbHO
3aMeleH OJHUM - TpeMs 3aMEeCTHUTEJIIMH, He3aBUCUMO BrIOpaHHbIMH U3 (C).4)anKkuina,
(C1.4)aJIKOKCH, TajoreHa, WHAHO Wik HUTPO, 1 R mpexcrasiser coboil BOXOPOI MK
(Cr-4)anmkui;

»  (Cs.4)ankui, KOTOPBIA SIBASETCS JAM3aMEINeHHBbIM, TI€ 3aMeCTUTEIn
He3aBHCHMO BbIOHparoT u3 ruapokcH, (C).4)ankoxcy mwin RNMRNN-, rge RN u RN
He3aBUCUMO BhIOWparT u3 Bogopona wiu (C.4)ankuna;

>  (Cy.g)propankmun,

>  (Cys)ankeHur,

>  (Cig)ankokcu-C(0)-(Cy.4)ankuneH-;

>  (Cse)uuknoankun-(Co.4)anKuieH-, Tae MUKIO0AJKUI Heo0sI3aTeIbHO
3aMelleH OMHUM HJIH JBYMS 3aMECTUTEISIMH, HE3aBUCHMO BhIOpAHHBIMHU U3 PTOpA,
metusa, HUTpo ik (C.4)ankokcu-C(O)-NH-;

B1

B1 Bl
» kombuo -X -;rae X o3HaudaeT npsmyro cBsa3b uiH (Ci.4)ankuneH- (B

Bl o o
OCOOEHHOCTH, METHJIEH), U TAe KOJbI[O MpeacTaBiseT co00il 4-0-uIeHHBIH
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HACBILEHHBIN Te€TePOLMKINI, COAEPIKAIUN OJUH KOJbLEBON reTepaToOM, KOTOPbIN
npencraBisieT co6oit O (B 0COGEHHOCTH, OKCETAHMI), T YKA3aHHOE KONBIO" |
npucoennHeHo k X" uepes KOIbLEeBOil aTOM yriaeposa; rie yka3aHHOe KOIbIO®
HeoOsI3aTeIbHO 3aMeIleHO OJJHUM 3aMeCTUTEeNeM, BBIOpaHHBIM U3 TUAPOKCH, (ropa,
(Cy.4)ankuna (B ocobernnoctu, metuna) uiu (C.4)ankokcu (B 0COOEHHOCTH, METOKCH);
WIIH

B2 B2
-; rane X~ o3HaudaeT npsmyro cBs3b uiu (Ci.4)ankunes- (B

> xompro  -X
B2 . .
0COOEHHOCTH, METHJIEH ), U T KOJbIIO ~ MPencTaBjseT coO0M 4-0-uleHHbIH
HACBILEHHBIN T€TePOLMKINI, COAEPIKAINUN OJUH KOJbLEBOH reTepaToM, KOTOPBIN
o B
npencrtasisier coboit NR” (B 0COO€HHOCTH, a3eTUANHUI UIW MUPPOTHIUHII ), TIE
B2 B2 .
yKa3aHHOE KOJbLO ~ MPUCOEIMHEHO K X~ 4epe3 KOJbLEBOH aTOM yriiepona; rae
B2
yKa3aHHOE KOJbLO ~ HEOOs3aTeIbHO 3aMELIEHO OIHUM OKCO-3aMECTUTENIEM HIIH

OJHUM WK ABYMSI PTOP-3aMECTUTEIISIMU;, U TAE

B .
R" HezaBucuMo npencrasisier coboi

. BOJOPON;
. (Ci-a)anku;
. (Cy.4)bTOpankui;

. (Ci.9)anxun-C(0)-;

. (Ci-s)ankokcu-C(0O)-;

. (Ci.g)ankun-SO,-;

L] RN7RN8N-SO2-, rie RV u R™® nesaBucumo osmauaror Bonopon unu (C;.
4)AJIKHUT,

. RMRMON-C(0)-, rae R™ u RN nesasucumo osnauaror Bogopoxn miu (C,.
4)JIKHUT,

. Konb1o“-0-C(0)-, rae konbuo® npeacrasiuser coboi (Cs.q)UKIOANKHI,
HEOBS3aTeIbHO COMEPIKALIMNH ONMH KONbLEBOI aTOM KHCIOPOAA, H TAe KOIbLO"
HeoGs3aTenbHo 3amemeno onuuM R, roe RC ozauaer (Ci.4)ankmi i (Cy.
4)dTOopankun; uau

= KOJ‘IbI_IOD, rZie KOJbIOo" MpeAcTaBisieT COOON S-0-uIeHHBIN reTepoapu,
copepxamuii ot 1 1o 3 rerepoaToMoB, He3aBucHMO BoIOpaHHBIX 13 O, N unu S (B
OCOOEHHOCTH, S-4JICHHBIH reTepoapui, COASpP Kallui OAUH UK IBA aTOMa a30Ta |
He00s3aTeIbHO OUH JAOTMOJHUTEIbHBIN FeTepoaToM, He3aBUCHMO BhIOpaHHBIN U3
a30Ta, KMCIOPOA UIIH CePbl), U TIe KONBIO  He 3aMeI[eHO MM MOHO3aMEIIEHO

D D
nocpeactsoM R™, rne R™ o3nauaet (C.4)ankun win (Ci.4)pTOpanku.
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24) Jlpyro#i BapuaHT OCYINECTBJEHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHM C JIOOBIM U3 BAPUAHTOB ocymmecTeienus 1) - 21), rne R’ npexncrasnser
coboit

»  BOIOpOX,

»  (Cj.g)ankun (B 0COOEHHOCTH, METHII),

»  (Cj.4)ankum, KOTOphIii MOHO3aMelneH mocpenctom (Ci.4)ankokcu (B
0COOEHHOCTH, METOKCH, STOKCH) UJIU LIHAHO;

»  (Cy.4)ankun, KOTOPBbI MOHO3aMEIIEH MOCPEACTBOM THIPOKCH;
(Cy.4)dTopankun (B ocodbeHHoCcTH, 2,2-1UGTOPTIPOIHII);

(Cy.5)ankeHun;

(C1-1)ankokcu-C(0)-(Cy.4)ankuieH-,

Y V V VY

(Cs.¢)umkmoankui-(Co.4)alIKUIEH-, TAE HUKIOATKUI HEOOA3aTEeIbHO
3aMCIICH OAHUM UJIU ABYMSA 3aMCCTUTEIAMU, HE3ABUCUMO BbI6paHHbIMI/I u3 (1)Topa u
Metuia; [B ocobenHocTH, Takoi (Cs.¢)unknoankuia-(Co.4)aNKuIeH- TPEeNCcTaBIsSET
cOo0O0H MUKJIOMPOIHI|;

B1 B1
-, rae X O3Ha4acT NpPAMYIO CBsA3b UJIM METUJICH, U TAC

>  xoapumo~'-X
KOJBIIO" npeacTaBiseT cO00M 4-6-4IeHHBIH HACBILEHHBIH MeTepOLNKIINII,
coaep Kalui OJUH KOJIbIIEBOH reTepaToM, KOTOPBIN npeacrasiser coboit O (B
0COBEHHOCTH, OKCETaHM), e YKa3aHHOe KOJbIO" ' mpHcoennHeHo k X uepes
KOJIBLIEBOMH aTOM yTIeposa; rie yKasaHHOe KONbIO" HeoBsA3aTeqbHO 3aMeIIeHO
OJIHMM 3aMeCTUTeNIeM, BbIOpaHHBIM U3 rugpokcu, ¢propa unu (C;.4)ankuna (B
0COOEHHOCTH, METHJIA);

> xombuo~ -XP2-; roe XP? o3Hauaer npsAMYyO CBSI3b MM METHJICH, H IIe
KOJIBIIO"” NpeacTaBisieT COO0M 4-6-4IeHHBIH HACBILIEHHBIH MeTePOLHKIIHII,
coaepKalui OJUH KOJIBIIEBOW reTepaToM, KOTOPBIA MpeAcTaBiIsieT coOoi NR® (B
0COBEHHOCTH, a3eTHAMHIN HIH MAPPONHANHNN), TAe YKA3aHHOE KOJIBIO"
npucoennHeHo k X' uepes KONbLEeBOil 4TOM yriepoa; rie yKa3aHHOE KOIbIO
He00s3aTeNbHO 3aMEIeHO OJJTHUM OKCO-3aMEeCTHTENeM WU ABYMs (pTop-
3aMECTHUTENSIMU; U T1e

R® HesaBucumo npencrasisier co6oii

. BOJIOPOL;

. (Cy-a)dTOpankui;

. (Ci.4)ankokcu-C(O)-;
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. Koub1o“-0-C(0)-, rae kompro® mpexcrasisier coboil (Cs.)IUKIOANKHI,
HEOBS3aTeIbHO COMEPIKAIIMI ONMH KONBIEBOI ATOM KHCIOPOAA, U Te KOIbIO"
HeoOsI3aTeIbHO 3aMEIeHO OJHUM METUIIOM; UJIH

. KOJ‘IbLIOD, rJe KONbio" NpeacTaBisieT coO00i 5-0-ueHHBIN reTepoapu,
coaepxamuii ot 1 10 3 rerepoaToMoB, He3aBUCHUMO BbhIOpaHHbIX 13 O, N unu S (B
0COBEHHOCTH, OKCAAMA30IIHII), U 1€ KOJIbLO" HE 3aMEIIEHO HJIH MOHO3aMELIEHO
nocpenctsom RP, rie R® o3nauaer (C.4)ankmn wim (C.4)PTOpankui.

[R® B ocobennoctu, mpencrasiser co6oii (Ci.4)ankmn (B 0COBEHHOCTH, METHI);
(Cy.9)dropankun (B ocobennoctu, 2,2-ngudproprnponun), uin (Cs.q)uukiaoankui-(Cy.
4)ANKUJIEH-, TA€ UHUKJIOAJIKHUI HeoOs3aTeNbHO 3aMelleH OIHUM WU JABYMS
3aMECTUTEJISIMA, HE3aBUCHUMO BBIOpaHHBIMH M3 (TOopa M MeTHina, [B OCOOEHHOCTH,
nukjgonponuin]. IlpuMepaMu Takux 3amecTuUTesel R’ sBusroTcs, B 0COBGEHHOCTH,
MEeTHJI, HUKJONpOnua u 2,2-qudropmponun].

25) Jlpyro#i BapuaHT OCYINECTBJIEHHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHU C JTKOOBIM U3 BAPUAHTOB ocymecTsienus 1) - 21), rae R’ npexncrasmsier
coboii

»  (Cy.g)ankun (B 0COOEHHOCTH, METHII);,

»  (Cj.g)ankum, KOTophlil MOHO3aMelneH nocpenctsoM (C;.4)ankokcu (B
OCOOEHHOCTH, METOKCH, TOKCH) HUJIU LUAHO;

»  (Cy.4)ankui, KOTOPBI MOHO3aMEIIEeH NOCPEACTBOM T'HAPOKCH WU
RMR™N-, rne

. R™ u R™ Bmecre ¢ aTomom asora 00pa3yroT 4-0-4jJIeHHOE HaChIIEHHOE
KOJIbLIO, HEOOS3aTENbHO COAepIKallee OAUH JOMOJHUTENbHBINA KOJIbLEBOW reTepoaToMm,
BoiOpaHHbld M3 O u N; rIe ykKa3aHHOE KOJbLO HeoOs3aTeNbHO MOHO3aMELIEHO
nocpenctBoM (C.4)ankuna unu (Ci.4)alKOKCH,

. R™ u R™ HesaBucumo Beibuparor u3 Bomopoma, (Cp.j)ankmia, (Cs.
cyuukoankuia-(Co.q)ankunena- unu (Ci.4)ankokcu-(Cs;.4)ankuniena,

. R™' mpencrasmsier co6oit (Ci.4)ankun-C(0)-; u R™? mpencrasaser coboii
Bonopon wiu (Ci.4)ankui;, unu

. RM' mpencraBusier coGoii denmncynbhoHmI-, rae GEeHHT HeoOsI3aTeNbHO
3aMelIeH OJHUM - TPeMsl 3aMECTHTEJIIMHU, He3aBUCUMO BhiOpaHHbIMU U3 (C.4)ankuna,
(C1.4)aNKOKCH, TajJoreHa, MHAHO WK HUTPO, 1 R'” mpexcraBiser co6oii BOXOPON HIIH

(Cr-4)anmxu;
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»  (Cs.4)ankui, KOTOPBIH SIBASETCS JAM3AMEINEHHBbIM, TIe 3aMeCTUTEIn
HEe3aBHCHMO BbIOHpatoT u3 ruapokcn, (C.4)ankokcn mwin RNRNN- rpe RN i RN
HE3aBHCHUMO BbIOMpaoT U3 Bogopoaa unu (Ci.4)aiakuna; win

»  (Cs)uuknoankun-(Co.4)anKuiaeH-, A€  LUKJIOAJIKHJI  Heo0s3aTeIbHO
3aMelleH OJHUM MJIM ABYMS 3aMECTUTENSIMH, He3aBHCUMO BBIOpaHHbIMU M3 (Topa, u
metuna [B ocobeHHocTH, Takoh (Cs.q)umknoankuin-(Co.4)adKkuieH- MNpeacTaBisieT
cO0OM LUKJIOMPOIHI |

[[IpuMepaMu TakUX 3aMECTHTEJIEH SABISIOTCS METHJ, OSTHJ, H30MPONUI,
u300yTUN, mpem-0yTUl, UHUAHOMETWN, |-UHAHO3TUJ, 2-UHUaHOTpOmmI, |-1uaHo-1-
METHJISTHJI, METOKCHUMETHJI, 3TOKCUMETHJ, 2-TUAPOKCHAITUI, 2-THAPOKCUIIPOIHI, 3-
TUIPOKCHU-2-METUITNIPOTINII, 2-runpokcu-1,1-gumeTunstun, 2-ruApOKCHU-2-
METHINpPONuy, 2-(3-MeTOKCHA3eTHANH-1-UN)-3TH, 2-MUPPOIUAUH-|-umdTHI-, 2-
NUNEePUANH- | -mI3THI-, 2-(4-MeTunnunepasuH-1-un)-3tui-, 2-mopdonua-4-un>tui, 2-
AMUHO3TUJ, 2-aMUHONPONUJI, 2-aMUHO- | -METUASTUI, 2-METUIAMHUHOITU, 3-aMHUHO-2-
METHUIIIPONHNI, 2-aMuHO-1,1-TUMEeTUISTHI, 2-aMUHO-2-METUINPONNI, 2-
LUKJIOTPOTUIAMHHOATHUII, LUKJIOTIPOTUIMETUIIAMUHO3 THII, 2-
(M30MPONMUIMETHUIIAMUHO )ITHI, 2-[(MeTokcud T )-MeTunaMuHo |-3tuin, CH3;C(O)NH-
CH,CH,-, 2-(4-xnopdeHuncynbPpOHUIAMUHO)-2-METUNTIPOTI- 1 -1J1, 2-(2-
HUTpOEeHUNCyab()OHNUTAMUHO)-2-MeTUIIPON-1 -1, 2,3-IUruAPOKCUNIPOMINUIL, 2-
AUMETUIAMHUHO-3-TUAPOKCUNIPONUI, 2-THAPOKCHU-3-METOKCUIIPONUI, 3-METOKCHU-2-
TUAPOKCUIIPONUI M, KpOMe TOro, uukjonponuia. IIpeanodTUTeNbHBIMU SBISIIOTCS
METHJI, 3THJI, M3OMPONMJ, H300yTun, mpem-O0yTuia, UUAHOMETHJ, |-UUAHOITUI, 2-
LUAHOTPOTHJ, METOKCUMETHJI, STOKCUMETHUJI, 2-TUAPOKCUITHI, 2-TUAPOKCUTIPOTIHII, 3 -
TUJIPOKCHU-2-METUITIPOTINII, 2-runpokcu-1,1-gumeTnnsTun, 2-TUApPOKCHU-2-
METUINPONUI, 2,3-IUrHAPOKCUIIPONUI, 3-METOKCHU-2-TUAPOKCUITPONUI, 3-METOKCH-2-
TUAPOKCUTIPONHI, 2-(3-MeTOKCHA3eTUAHH-1-un)-3THi, 2-muppoNuaAnH-1-umsTHI-, 2-
NUMePUANH- | -MIBTHI-, 2-MOP(ONUH-4-UI3THI, 2-TUKJIOMPONHIMETHIAMHUHOSITHI, 2-
[(2-MeTOKCUATHII)-METHIAMHUHO |-3THI, 2-(4-xnopheHnncyabGoOHUITAMUHO)-2-
METHJINPOMN-1-uI U, KpOMe TOTO, IIUKJIOTPOTHI].

26) Jlpyro#i BapuWaHT OCYINECTBJIEHHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBHHM C JTKOOBIM U3 BAPUAHTOB ocymecTeienus 1) - 21), rae R’ npexncrasmsier
coboit (Cy.4)propankun (B ocobenHnoctu, 2,2-nudropstui, 2,2-nudropuponmi, 2,2-
nuprop-1-metunstin, 2-¢propnponuia, 2-GTOp-2-METHINPONHI, B YaCTHOCTH, 2,2-

audropmponumn).
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27) Jpyro#i BapuaHT OCYINECTBJIEHHUS OTHOCUTCS K COCIUHEHHUSIM B
COOTBETCTBHHM C JIOOBIM U3 BAPUAHTOB ocymmecTeienus 1) - 21), rne R’ npexncrasnser
coboii (Cy.5)ankununa (B ocoO0enHocTH, 1, l-guMernnanpon-2-unHmn).

28) lpyroii BapuaHT OCYINECTBJIEHHMS OTHOCHTCS K COCIUHEHUSM B
COOTBETCTBUH C JIOOBIM U3 BapuaHTOB ocymectsienus 1) - 21), rne R® mpencrasnser
coboit (Cj.q)ankernun (B OCOOEHHOCTH, H3OMPONEHHJ, 2-METHJINPONEHH] WIH 2-
METHJIAJIITHI).

29) Jlpyro#i BapuaHT OCYINECTBJIEHUS OTHOCUTCS K COEJUHEHUSM B
COOTBETCTBHHM C JTIOOBIM U3 BApUAHTOB ocymecTsienus 1) - 21), rne R’ npexacrasmsier
co6oit RMRMN-C(0)-(Co.4)ankunen-, rne RN’ u R™' nesasucumo osnauaror Boxopon
unu (Ci.4)ankun (B ocobennoctu, (CH3),N-C(O)-, (uzobytun)(metun)N-C(O)-, HyN-
C(O)CH;-, H,N-C(0O)-CH(CH3)-, (CH3):N-C(0)-CH;- unu H,N-C(0)-C(CHj3),-).

30) Jlpyroii BapWaHT OCYLIECTBJIECHHS OTHOCHUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C JTKOOBIM U3 BAPUAHTOB ocymecTsienus 1) - 21), rae R’ npexacrasmsier
coboii (Ci.4)ankokcu-C(0)-(Coa)ankunen-; (Ci.4)ankokcu-C(0O)-(C,q)ankunen-, rae
(Cy.4)ankunen monosamemen mocpexcrsoM RNURMN- rme R™ u RN nesasucumo
o3navaroT Bomopon wunu  (Cig)ankun (B ocobennoctu, (CHj;),CH-O-C(O)-,
(CH3),CHCH,-0-C(0)-, CH30-C(0)-CH;-, H;CO-C(0)-C(CHs),-, H3;CO-C(O)-
CH(CHj3)CH;- u CH30-C(0)-CH[N(CH3)2]-CH;-).

31) Jlpyroii BapuaHT OCYLIECTBJIEHUS OTHOCUTCS K COEJUHEHUSIM B
COOTBETCTBUH C JTIOOBIM U3 BapuaHTOB ocymectsienus 1) - 21), rne R® mpencrasnser
coboii (C;.4)ankokcu-C(O)-NH-(C,.4)ankunen-, rue (C,.4)ankuiieH- HeoOs3aTeNbHO
3aMelleH OJAHHMM - TpeMsi aromMamu rajoreHa (B ocoOeHHOCTH, aToMamu (Topa).
[[IpumepaMu TaKOTO 3aMECTHTENS ABIAIOTCS 2-(mpem-0yTOoKCHKapOOHMIAMUHO)-3THIT
u 2,2, 2-tpudprop-(1-(mpem-0yrunokcukapOoHmiaMuno)-1-(Mmetun)-stan-1-uin).

32) Jlpyroii BapHMaHT OCYLIECTBJIECHHS OTHOCHUTCS K COEOUHEHUSM B
COOTBETCTBHHM C JTHOOBIM U3 BAPUAHTOB ocymecTeienus 1) - 21), rae R® npexcrasmser
coboit (Cs.¢)uuknoankun-(Co.4)adkuiieH-, TAe LUUKJIOAJTKUI HeOoOs3aTebHO 3aMelleH
ONHUM WU JIBYMsI 3aMECTHUTEJIIMHU, HE3aBUCUMO BbiOpaHHbIMH u3 ¢Topa, (Ci.
j)ankuna, HUTpo unu (Cp4)ankokcu-C(O)-NH- (B ocobenHoctu, ¢ropa, MeTuia)
[mpumepamu  (Cs.g)uuknoankui-(Co.4)alKkuiieHa-  SBISIOTCSA, B  OCOOEHHOCTH,
LIUKJIOTPOTIHII, LUKJIOTPOTTUIMETHI, 1-pTOpPUUKIONPOTUIMETHI, 1-
METHUJILUKJIOTPOMUIMETHII, 2,2-nupTOPLUHUKIONPOITHUIMETHII, B YaCTHOCTH,

LUKJIOTPOTHI].
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33) Jlpyroii BapHaHT OCYILIECTBJIEHHS OTHOCHUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C MOOBIM U3 BapHaHTOB ocymecTsuenus 1) - 21), rae R® npeacrasnser
coboit

koo -X®-; rae X® o3mauaer npamyro casp win (C).4)ankuaes- (B
0COOEHHOCTH, METHJIEH), U Te KOJBLO® npeacTaBisieT coOol 4-0-uJeHHBbI
HACBILIEHHBIN T€TEPOLMKIINI, COAEePIKAIIUN OJUH UJIU 1BA KOJBLEBBIX [ETEPOaTOMA,
HesaBrucuMo BeOpanHbX u3 O, S u NR®, e ykasanuoe kombio® npucoennneso k X°
yepe3 KOJIbI[EBOH aTOM yriiepoaa (B 0COOEHHOCTH, OKCETaH-3-UJI, a3eTUIUH-2-HUJI,
a3eTUHMH-3 -1, TUPPOTUIUH-2-WII, TUPPOTUANH-3 -1, TUTIEPUAUH-4-1IT),

rIe  yKa3aHHOE KOIBLO® HEOOS3aTeNbHO 3aMELIEHO OJHHM HJIH JIBYyMs
3aMECTUTEJISIMH, BBIODAHHBIMH U3 OKcO, ruapokcu, ¢ropa, (Ci.g)ankmna (B
ocobeHHoctH, Metuna, 3trna) uin (Ci.4)ankokcu (B 0COOEHHOCTH, METOKCH); (TaKuM
06pa3oM, HYTO KOJBLO® MpeaCTaBIsieT coGOil, B OCOBEHHOCTH, OKCETaH-3-WI, 3-
dbTopokceTaH-3-mi, 3-METHUJIOKCETaH-3-1JI, 3-METOKCHUOKCETaH-3 -1, 3-
TUPOKCUOKCETAaH-3-UJ, Aa3€TUAMH-2-UJI, Aa3€eTUAUH-3-UJ, 2-OKCOa3eTHUAMH-3-UJ,
MUPPOTUAUH-2-HII, NUPPOIUAUH-3-UII, 2-OKCONMUPPOIUIUH-3-UII, 4,4-
AU TOPIUPPONUANH-2-UJI, TUNIEPUANH-4-UIT); U Tae

R® HesaBucumo npencrasmsier co6oii

. BOZIOPOJ;

. (Ci.4)ankun (B 0COOEHHOCTH, METHII, 3TUJI, H3OMPOIHII, U300y THI);

. (Cy.4)pTopankun (B ocobennoctu, 2-¢ptopaT, 2,2-1udTopsTHN);

. (C1.9)anxun-C(0O)- (B 0COOEHHOCTH, MEeTHUJIKapOOHUII-,
HU30TIPONUIKAPOOHMII-);

" (Ci-4)ankokcu-C(0O)- (B 0COOeHHOCTH, METOKCUKApOOHUII-,
STOKCUKApPOOHUII-, HU30TPOTIOKCUKAPOOHUII-, n300yTOKCHKapOOHMII, mpem-
OyTokcukapOOHU);

. (C1.9)ankun-SO;- (B 0COOEHHOCTH, METUJICYJIb(OHUIT);

. RNRMN-S0,-, rne RN u R nesaBucumo osmauaror Bonopon unu (C;.
4)aNKuI (B OCOOEHHOCTH, METHI);

. RMRMON-C(0)-, rae R™ u RN nesasucumo osnauaror Bogopoxn miu (C,.
4)aNKuI (B OCOOCHHOCTH, METHII);

. Koub1o“-0-C(0)-, rae konpro® npexcrasisier coboi (Cs.)IUKIOANKHI,

He00s3aTeNbHO COAepPIKAIMI OAMH KOJIbLEBOH aTOM KHUCIOpoaa (B 0COOEHHOCTH,
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OKCEeTaH-3-MJI), U TJe koupo” HeoBs3aTenbHO 3amerneno oxanM R, rie RC osnagaer
(Cr.g)ankun win (Cy.4)Propankun (B 0COOEHHOCTH, METUJT HJIH TPUPTOPMETHI); UITH

. Konb1o®, rae Koapuo® npeacTaBiseT co00i 5-6-uneHHBIN reTepoapul,
conepskamuii ot 1 1o 3 rerepoaroMoB, He3aBUCHUMO BbiOpaHHbIX U3 O, N mwin S (B
ocobenHocty, [1,3,4]okcanuazon-2-umn), u rue KONTbO” HE 3aMELEeHO WU
monosametero nocpeacrsom RP, rxe RP osmauaer (C.4)amkun umu (C.4)bropankum
(B 0COOEHHOCTH, METHJI, U30TIPOTUI UJIH TPUPTOPMETHII).

[[IpumepaMu Takux Trpynm  Kombuo -X°- B COOTBETCTBHH C BAPUAHTOM
OCYINECTBJIEHUs 33) SBIAKOTCS 3-THAPOKCHOKCETaH-3-mJy, 3-QpTOopokceraH-3-uj, 3-
METHJIOKCETaH-3-UJI, 2-OKCOa3eTHUAUH-3-mi, l-3Tunaszerunaus-3-un, 1-(2-gropaTuin)-

azeTuauH-3-wia, 1-(2,2-nudTopsTHn)azeTuann-3-uia, |-u3onponunazeTuaur-3-ua, 1-

METHJIKapOOHMIa3eTUINH-3 -1, 1-MeTunaMuHOKapOOHMIA3ETUIMH-3 -1, 1-
N300y THIIa3€ TUAUH-3 -1, I-MetuacynbhOHUTAZETUAHH-3 -1,
METOKCHUKapOOHMIIa3€TUANH-3 -HJI, l-guMeTnIaMruHOKapOOHUIA3EeTUINH-3 -1, 1-
3TOKCUKapPOOHUIIa3€TUANH-3 -HII, 1-uzonponokcukapOOHUIA3ETUINH-3 -1, 1-

n300yTOKCUKapOOHMIa3eTUANH-3 -1, |-u3onponuikapOoHuIa3eTuanH-3-un, 1-mpem-
OyTrokcukapOOHMIa3eTUuAUH-3-uj, |-auMeTninaMuHoCynb(OHNIa3eTUANH-3-ua, 1-(5-
metui-[1,3,4Jokcaguazon-2-un)-azeTuaun-3-uwia, 1-(5-uzomponun-[1,3,4]okcannaszon-
2-un)-azetunuH-3-ua, 1-(5S-rpudpropmerun-[1,3,4]-okcannazon-2-mn)-a3eTUANH-3 -1,
1-(okceTaH-3-UIOKCUKApOOHUI)-a3e TUANH-3 -1, 1-(3-meTunokceraH-3-
OKCHUKapOOHMIT)-a3eTHANH-3 -1, 1-(3-TpudropmMeTHIIOKCETAH-3-UIOKCUKAPOOHNUI )-
AQ3eTUAUH-3-UJ, a3€TUOUH-2-UJIMETHI-, |-MeTUNKapOOHUNIA3ETUANH-2-UIMEeTHII, |-
METOKCUKApOOHUA3eTUAUH-2-UIMETHI, |-3TOKCUKapOOHUIAa3eTUANH-3-UIMETH, |-
U30MPONOKCUKApOOHUTA3ETUANH-3 -UIMETHI-, |-mpem-OyTOoKCcUKapOOHMIa3eTUANH-2-
WIMETHII, 1-MeTUI-2-0KCOMUPPONUANH-3-1I, |-MeTuIkapOOHUINUpPpOIuInH-3-ui, 1-
U30MPONHI-2-0OKCOMUPPONHANH-3-U, |-mpem-O0yTOoKCHKapOOHUIMUPPOTUINH-3-HII,
MUPPOIUANH-2-UIMETHUII-, 4,4-mupTopuHppPONUANH-2-UIMETHIT-, 1-
METHJIKAPOOH I PPONUANH-2-UIMETUII-, |-mpem-0yTOKCUKapOOHUIMTUPPOTUIUH-2-
UIIMETHUII- U 1-mpem-6yTokcukapOonmn-4,4-nuToOpnUpPPONTUIUH-2-UIMETHI-.
[IpenmouTuTENbHBIMU NIpUMeEpPaMH SBISIIOTCA 1-(2,2-nudTopaTin)azeTunus-3-ui, 4,4-
audTopaszeTUuIUH-2-HIMETHUII, 1-MeTOKCUKapOOHUIIA3E TUINH-2-UJIMETHUI, 1-
N300y TOKCUKAPOOHMIa3eTUANH-3-1J, 1-mpem-0yToKcukapboHUNa3eTHaANH-3-ua, 1-
U30MPONOKCUKapOOHUTA3ETUANH-2-UIMETH, |-mpem-OyToKkcUKapOOHUIa3eTUANH-2-

UIIMETHUII, 1-mpem-6ytoxcukapOonun-4,4-nupTopaseTuANH-2-UIMETHIL, 1-
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U30TPONOKCUKAPOOHUIa3eTHANH-3-1J, |-3TOKCHKapOOHMIA3eTUANH-2-UIMETH, |-

STOKCUKAPOOHUIA3eTUANH-3 - 11, 2-0KCOa3eTUIHNH-3 -1, OKCeTaH-3-1J1, 3-
METHUJIOKCETaH-3-UIMETHII, 3-rUAPOKCUOKCETAH-3-UIMETHUIL, 3-pTopokceran-3-
WIMETHII, 3-TpupTOPpMETUIIOKCETAH-3-UIMETHUI, 1-mpem-
OyToKCHKapOOHUIMUPPONUAUH-3-11,  4,4-mTUPTOPIUPPONUINH-2-UIMETHUI, 1-(5-
tpudpTopmermi-[1,3,4]okcannazon-2-mn)-a3eTUaANH-3 -1, 1-(5-uzonponu-
[1,3,4]okcanua3on-2-ui)-a3eTHANH-3 -1, 1-(3-TpudropmeTunokceran-3-

WIOKCUKapOOHWN )-a3eTuauH-3-uj, 1-(3-MeTunokceTaH-3-0KCUKapOOHII)-a3eTUIUH-3 -
un u 1-(okcetaH-3-UI0KCUKAPOOHUIT)-a3e THANH-3 -1, |

34) Jlpyroil BapHaHT OCYLIECTBJIECHHS OTHOCUTCS K COEAUHEHUSM B
COOTBETCTBHHM C MOOBIM U3 BapuaHTOB ocymectsiaenus 1) - 21), rae R® npeacrasnser
co0oli BOIOpO.

35) Jlpyroii BapWaHT OCYLIECTBJIECHHS OTHOCHUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C MOOBIM U3 BapUaHTOB ocymectsiaenus 1) - 21), rae R® npeacrasnser
co6oii (Cy.4)ankun (B 4aCTHOCTH, METHUII).

36) Jlpyroii BapHMaHT OCYLIECTBJIEHHS OTHOCHUTCS K COEAUHEHHUSM B
COOTBETCTBHHM C JTIOOBIM U3 BAPHAHTOB ocymecTiaenus 1) - 35), rne R® npencrasnser
coboit Bogopox; (C.4)ankuin; wim (C.4)dropankun (B ocobennoctn, R® mpencrasmser
co00l BOIOPOI MJIH METHUII).

37) Jlpyroii BapMaHT OCYLIECTBJIEHHS OTHOCUTCS K COEAUHEHHUSAM B
COOTBETCTBUH C JTIOOBIM U3 BapHAHTOB oCyimecTBiaeHus 1) - 36), rne R’ mpexcrasnser
coboii Bogopon, (Ci.4)ankun (B ocodennoctu, metun) unu (CH3);Si-CH,CH,OCH;-.

38) Jlpyroii BapHaHT OCYLIECTBJICEHHS OTHOCUTCS K COEOUHEHUSM B
COOTBETCTBHHM C JTIOOBIM U3 BApUAHTOB ocymecTsienus 1) - 37), rne R® npencrasmsier
coboit

»  BOIOpOX,

>  (Cyg)ankun (B 0COOEHHOCTH, METHII);

» (Cys)propankun (B  ocobenHoctH, 2-prop-2-mermnnponun,  2,2-
audropmponun);

>  (Cs)uuknoankun unu (C;.¢)UUKIOANKUIMETHII-, TA€ MHUKJIOAJKUI HE
3aMeIleH WJIM  MOHO3aMemeH MeTHIOM (B OCOOEHHOCTH,  IMKJIOMPOIHII,
LUKJIOMPOTMUIMETHI, | -MEeTHIIIUKIONPOTUIMETHUI-);

»  (Cig)ankokcu-C(O)-meTuneH- (B 0COOCHHOCTH, METOKCHUKAapOOHUIMETHII-);

niin
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»  CHj3);Si-CH,CH,0CH,;-.

39) Takum obpaszom, nzo0OpereHue, B OCOOEHHOCTH, OTHOCUTCS K COCIMHEHUSIM
dbopmyinsl (I) cormacHo onpeneseHuIo, MPUBEAEHHOMY B BapHaHTE OCYLIeCTBJIEHHS 1),
U K TakUM COEJUHEHHUSAM, [OINOJHUTEJIbHO OIrPAHUYEHHBIM XapaKTEPHBIMU
npu3HakaMu J000ro M3 BapUaHTOB oOcymecTBieHus 2) - 38), ¢ y4yeToM uX
COOTBETCTBYIOIIMX 3aBUCUMOCTEH; K MX (papMaleBTHUYECKU MPHUEMIEMBbIM COJSIM; U K
NPUMEHEHHUIO TaKWX COEJMHEHHH B KayecTBE JIKAPCTBEHHBIX CpPEACTB, B
OCOOEHHOCTH, ISl MPUMEHEHUs IJIs NPEeNOTBpaLleHHs/TPOPUIAKTUKNA WU JICYEHHUS
3a00NeBaHU M HAapYLWICHUH, CBSA3AHHBIX C MATOI€HETHYECKUMH COOBITHSIMH,
aCCOLMMPOBAHHBIMU C OBBIIIEHHBIMH ypoBHsIMU CSa n/mnum aktuBauneid CS5aR.

Bo usbexanue xakux-nmud0 COMHEHHH CjeqyeT OTMETUTh, B OCOOEHHOCTH, UTO
CIeAYyIOLINe BAapPHUAHTBI OCYINECTBJIEHUs, OTHOCAIUECS K coenuHeHusM ¢opmyasl (1),
TakUM O0O0pa3oM BO3MOXKHBI U TMOJAPA3yMEBAIOTCS H HACTOAIIMM KOHKPETHO
PacKpBIBAOTCS B MHAUBUAYAIHU3UPOBAHHOHN popme:

1, 2+1, 4+1, 4+2+1, 5+1, S5+2+1, 9+1, 9+2+1, 9+4+1, 9+4+2+1, 9+5+1,
O+5+2+1, 13+1, 13+2+1, 13+4+1, 13+4+2+1, 13+5+1, 13+5+2+1, 14+1, 14+2+1,
14+4+1, 14+4+2+1, 14+5+1, 14+5+2+1, 15+1, 15+2+1, 15+4+1, 15+4+2+1, 15+5+1,
15+5+2+1, 16+1, 16+2+1, 16+4+1, 16+4+2+1, 16+5+1, 16+5+2+1, 16+9+1,
16+9+2+1, 16+9+4+1, 16+9+4+2+1, 16+9+5+1, 16+9+5+2+1, 16+13+1, 16+13+2+1,
16+13+4+1, 16+13+4+2+1, 16+13+5+1, 16+13+5+2+1, 16+14+1, 16+14+2+1,
16+14+4+1, 16+14+4+2+1, 16+14+5+1, 16+14+5+2+1, 16+15+1, 16+15+2+1,
16+15+4+1, 16+15+4+2+1, 16+15+5+1, 16+15+5+2+1, 18+1, 18+2+1, 18+4+1,
18+4+2+1, 18+5+1, 18+5+2+1, 18+9+1, 18+9+2+1, 18+9+4+1, 18+9+4+2+1,
18+9+5+1, 18+9+5+2+1, 18+13+1, 18+13+2+1, 18+13+4+1, 18+13+4+2+1,
18+13+5+1, 18+13+5+2+1, 18+14+1, 18+14+2+1, 18+14+4+1, 18+14+4+2+1,
18+14+5+1, 18+14+5+2+1, 18+15+1, 18+15+2+1, 18+15+4+1, 18+15+4+2+1,
18+15+5+1, 18+15+5+2+1, 19+1, 19+2+1, 19+4+1, 19+44+2+1, 19+5+1, 19+5+2+1,
19+9+1, 194+9+2+1, 19+9+4+1, 19+9+4+2+1, 19+9+5+1, 19+9+5+2+1, 19+13+1,
19+13+2+1, 19+13+4+1, 19+13+4+2+1, 19+13+5+1, 19+13+5+2+1, 19+14+1,
19+14+2+1, 19+14+4+1, 19+14+4+2+1, 19+14+5+1, 19+14+5+2+1, 19+15+1,
19+15+2+1, 19+15+4+1, 19+15+4+2+1, 19+15+5+1, 19+15+5+2+1, 23+1, 23+2+1,
23+4+1,  23+4+2+1,  23+45+1,  23+5+2+1, 23+49+1, 23+9+2+1, 234+9+4+1,
23+49+4+2+1, 23+9+5+1, 23+9+5+2+1, 23+13+1, 23+13+2+1, 23+13+4+1,
23+13+4+2+1, 23+13+5+1, 23+13+5+2+1, 23+14+1, 23+14+2+1, 23+14+4+1,



10

15

20

25

30

52

23+14+4+2+1, 23+14+5+1, 23+14+5+2+1, 23+15+1, 23+15+2+1, 23+15+4+1,
23+15+4+2+1, 23+15+5+1, 23+15+5+2+1, 23+16+1, 23+16+2+1, 23+16+4+1,
23+16+4+2+1,  23+16+5+1,  23+16+5+2+1,  23+16+9+1,  23+16+9+2+1,
23+164+9+4+1, 23+16+9+44+2+1, 23+16+9+5+1, 23+16+9+5+2+1, 23+16+13+1,
23+16+13+2+1, 23+16+13+4+1, 23+16+13+4+2+1, 23+16+13+5+1,
23+16+13+5+2+1, 23+16+14+1, 23+16+14+2+1, 23+16+14+4+1, 23+16+14+4+2+1,
23+16+14+5+1, 23+16+14+5+2+1, 23+16+15+1, 23+16+15+2+1, 23+16+15+4+1,
23+16+15+442+1, 23+16+15+5+1, 23+16+15+5+2+1, 23+18+1, 23+18+2+1,
23+18+4+1, 23+18+4+2+1, 23+18+5+1, 23+18+5+2+1, 23+18+9+1, 23+18+9+2+1,
23+18+9+4+1, 23+18+9+4+2+1, 23+18+9+5+1, 23+18+9+5+2+1, 23+18+13+1,
23+18+13+2+1, 23+18+13+4+1, 23+18+13+4+2+1, 23+18+13+5+1,
23+18+13+5+2+1, 23+18+14+1, 23+18+14+2+1, 23+18+14+4+1, 23+18+14+4+2+1,
23+18+14+5+1, 23+18+14+5+2+1, 23+18+15+1, 23+18+15+2+1, 23+18+15+4+1,
23+18+15+442+1, 23+18+15+5+1, 23+18+15+5+2+1, 23+19+1, 23+19+2+1,
23+19+4+1, 23+19+4+2+1, 23+19+5+1, 23+19+5+2+1, 23+19+9+1, 23+19+9+2+1,
23+19+9+4+1, 23+19+9+4+2+1, 23+19+9+5+1, 23+19+9+5+2+1, 23+19+13+1,
23+19+13+2+1, 23+19+13+4+1, 23+19+13+4+2+1, 23+19+13+5+1,
23+19+13+5+2+1, 23+19+14+1, 23+19+14+2+1, 23+19+14+4+1, 23+19+14+4+2+1,
23+19+14+5+1, 23+19+14+5+2+1, 23+19+15+1, 23+19+15+2+1, 23+19+15+4+1,
23+19+15+442+1, 23+19+15+5+1, 23+19+15+5+2+1, 24+1, 24+2+1, 24+4+1,
24+4+42+1, 24+5+1, 24+5+2+1, 24+9+1, 24+9+2+1, 24+9+4+1, 24+9+4+2+1,
2449+5+1,  24+9+5+2+1, 24+13+1, 24+13+2+1, 24+13+4+1, 24+13+4+2+1,
24+13+5+1, 24+13+5+2+1, 24+14+1, 24+14+2+1, 24+14+4+1, 24+14+4+2+1,
24+14+5+1, 24+14+5+2+1, 24+15+1, 24+15+2+1, 24+15+4+1, 24+15+4+2+1,
24+15+5+1, 24+15+5+2+1, 24+16+1, 24+16+2+1, 24+16+4+1, 24+16+4+2+1,
24+16+5+1,  24+16+5+2+1,  24+16+9+1,  24+16+9+2+1,  24+16+9+4+1,
24+16+9+4+2+1, 24+16+9+5+1, 24+16+9+5+2+1, 24+16+13+1, 24+16+13+2+1,
24+16+13+4+1, 24+16+13+4+2+1, 24+16+13+5+1, 24+16+13+5+2+1, 24+16+14+1,
24+16+14+2+1, 24+16+14+4+1, 24+16+14+4+2+1, 24+16+14+5+1,
24+16+14+5+42+1, 24+16+15+1, 24+16+15+2+1, 24+16+15+4+1, 24+16+15+4+2+1,
24+16+15+5+1,  24+16+15+5+2+1,  24+18+1,  24+18+2+1,  24+18+4+1,
24+18+4+2+1,  24+18+5+1,  24+18+5+2+1,  24+18+9+1,  24+18+9+2+1,
24+18+9+4+1, 24+18+9+4+2+1, 24+18+9+5+1, 24+18+9+5+2+1, 24+18+13+1,
24+18+13+2+1, 24+18+13+4+1, 24+18+13+4+2+1, 24+18+13+5+1,
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24+18+13+5+2+1, 24+18+14+1, 24+18+14+2+1, 24+18+14+4+1, 24+18+14+4+2+1,
24+18+14+5+1, 24+18+14+5+2+1, 24+18+15+1, 24+18+15+2+1, 24+18+15+4+1,
24+18+15+4+42+1, 24+18+15+5+1, 24+18+15+5+2+1, 24+19+1, 24+19+2+1,
24+19+4+1, 24+19+4+2+1, 24+19+5+1, 24+19+5+2+1, 24+19+9+1, 24+19+9+2+1,
24419494441, 24+19+9+442+1, 24+19+9+5+1, 24+19+9+5+2+1, 24+19+13+1,
24+19+13+2+1, 24+19+13+4+1, 24+19+13+4+2+1, 24+19+13+5+1,
24+19+13+542+1, 24+19+14+1, 24+19+14+2+1, 24+19+14+4+1, 24+19+14+4+2+1,
24+19+14+5+1, 24+19+14+5+2+1, 24+19+15+1, 24+19+15+2+1, 24+19+15+4+1,
24+19+15+442+1, 24+19+15+5+1, 24+19+15+5+2+1, 26+1, 26+2+1, 26+4+1,
26+4+2+1, 26+5+1, 26+5+2+1, 26+9+1, 26+9+2+1, 26+9+4+1, 26+9+4+2+1,
26+9+5+1, 26+9+5+2+1, 26+13+1, 26+13+2+1, 26+13+4+1, 26+13+4+2+1,
26+13+5+1, 26+13+5+2+1, 26+14+1, 26+14+2+1, 26+14+4+1, 26+14+4+2+1,
26+14+5+1, 26+14+5+2+1, 26+15+1, 26+15+2+1, 26+15+4+1, 26+15+4+2+1,
26+15+5+1, 26+15+5+2+1, 26+16+1, 26+16+2+1, 26+16+4+1, 26+16+4+2+1,
26+16+5+1,  26+16+5+2+1,  26+16+9+1,  26+16+9+2+1,  26+16+9+4+1,
26+16+9+4+2+1, 26+16+9+5+1, 26+16+9+5+2+1, 26+16+13+1, 26+16+13+2+1,
26+16+13+4+1, 26+16+13+4+2+1, 26+16+13+5+1, 26+16+13+5+2+1, 26+16+14+1,
26+16+14+2+1, 26+16+14+4+1, 26+16+14+4+2+1, 26+16+14+5+1,
26+16+14+5+2+1, 26+16+15+1, 26+16+15+2+1, 26+16+15+4+1, 26+16+15+4+2+1,
26+16+15+5+1,  26+16+15+5+2+1,  26+18+1,  26+18+2+1,  26+18+4+1,
26+18+4+2+1,  26+18+5+1,  26+18+5+2+1,  26+18+9+1,  26+18+9+2+1,
26+18+9+4+1, 26+18+9+4+2+1, 26+18+9+5+1, 26+18+9+5+2+1, 26+18+13+1,
26+18+13+2+1, 26+18+13+4+1, 26+18+13+4+2+1, 26+18+13+5+1,
26+18+13+5+2+1, 26+18+14+1, 26+18+14+2+1, 26+18+14+4+1, 26+18+14+4+2+1,
26+18+14+5+1, 26+18+14+5+2+1, 26+18+15+1, 26+18+15+2+1, 26+18+15+4+1,
26+18+15+442+1, 26+18+15+5+1, 26+18+15+5+2+1, 26+19+1, 26+19+2+1,
26+19+4+1, 26+19+4+2+1, 26+19+5+1, 26+19+5+2+1, 26+19+9+1, 26+19+9+2+1,
26+19+9+4+1, 26+19+9+4+2+1, 26+19+9+5+1, 26+19+9+5+2+1, 26+19+13+1,
26+19+13+2+1, 26+19+13+4+1, 26+19+13+4+2+1, 26+19+13+5+1,
26+19+13+5+2+1, 26+19+14+1, 26+19+14+2+1, 26+19+14+4+1, 26+19+14+4+2+1,
26+19+14+5+1, 26+19+14+5+2+1, 26+19+15+1, 26+19+15+2+1, 26+19+15+4+1,
26+19+15+4+2+1, 26+19+15+5+1, 26+19+15+5+2+1.

B HpI/IBeI[eHHOM BBIIIEC CITUCKE YHUCJIAa OTHOCATCA K BapI/IaHTaM OCYH_IeCTBJ'[eHI/Iﬂ B

COOTBETCTBUU C HMX HyMepaLuel, NpeayCMOTPEHHON BbIlle, B TO BpeMs kak "+"



10

15

20

25

54

yKa3blBa€T 3aBUCHUMOCTb OT JPYroro BapHaHTa OCYINECTBJIEHUs. Pa3numuHble
WHAWBUYAJIU3UPOBAHHBIE BAPUAHTHI OCYINECTBIEHUS pa3AeseHbl 3anaThiMu. [Ipyrumu
cnoBamu, "26+18+14+1", Hampumep, OTHOCUTCS K BapHAHTy OCYIIECTBJIeHUs 206),
3aBUCHUMOMY OT BapHaHTa OCyLIecTBJIeHUs 18), 3aBUCHMOro OT BapHaHTa
ocyiecTBieHus 14), 3aBUCHUMOTO OT BapHaHTa OCYLIECTBJEHHUs 1), T.e. BapUaHT
OCYIIECTBJICHUS "26+18+14+1" coorBercTByer coenuHenusim ¢Gopmynsl (I) B
COOTBETCTBHUU C BAaPHAHTOM OCYINECTBJECHHUs 1), NOMOJHUTEIbHO OrPaHHUYEHHBIM
BCEMU MPHU3HAKAMHU BApUAHTOB ocymecTBieHus 14), 18) u 26).

40) Bropo#i acmekT u300peTeHHs OTHOCHTCA K coenuHeHusiM ¢opmynsl (I) B
COOTBETCTBHM C BApPHAHTOM OCYIIECTBJIEHHUS 1), KOTOpBIE TaKXe SBISIFOTCS

coequneHussMu popmysl (1)

A

®opwmyna (II),

R? "R

rac

. Y npencrasnser coboit NR% u X u Z He3aBHCHMO npeacTaBsitoT coboit N
wiu CH (a umenno, Y npezacrasiseT coOoi NR?; oqus u3 X u Z npeacTaBisieT coOoi
N, u apyroit u3 X u Z npencrasiset codoit N unu CH);

° Y npencraBisieT coboi CRG; onuH u3 X u Z mpencrtasiseT coOoi NR7, (0]
unu S, u gpyroii uz X u Z npexacrasisier coboi N; unu

o Y mpencrasmsier coGoit N; oxun us X u Z mpencrasisier coGoit NR®, u
apyroi u3 X u Z npexacrasisietr coboit N win CH;

KOJIbIO A TipencraBisieT coOOW HachleHHOE 4-7-4JIE€HHOE€ MOHOLHMKJIHYECKOEe
KapOOLMKINYECKOe KOJIbIIO, COAepIKaliee KOJbLEBOH aToM a30Ta, K KOTOPOMY
mpucoennses R', rae ykasaHHOe KOMBHO A  HEOOS3aTENHHO MOHO3AMEIIEHO
nocpencteom R*; rae R* mpencrasmsier co6oii (C1.4)ankui (B 0COGEHHOCTH, METHN)
[MpenmoYTUTENbHO KOJBLIO A  3aMEIIEHO TMOCPEICTBOM R' u He Hecer
IOTOHUTEIbHOTO 3aMecTuTens (T.e. R orcyrereyer)];

R' npenacraBiusier coOol  QeHus; S-uneHHBIH rerepoapua WM O-4YIEeHHBIH

reTepoapuii, rae YyKa3aHHbIH (eHwn1, S-uleHHbIH reTepoapua WIH  O-YJEeHHBIN
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reTepoapuil HE3aBUCUMO SIBJISIETCS MOHO-, IU- UJIM TPU3AMEIIEHHBIM, 1€ 3aMECTHTENN
He3zaBucumo  BeiOmparoT w3 (Ci.)ankuna, (Ci.4)ankokcu; (C;.3)dpropankuna,
(C13)bropankokcu; rajnorena; uuano; uin (Cs;.¢)IUKIOATKIIA;

R’ npencraBiaser coGoii (heHHI, S-uNEHHBIH TeTepoapui HIH 6-uNeHHbIIT
reTepoapuii; rAe yKa3aHHbIM (eHus, S-uleHHbIl TeTepoapusl WIU O-4YJEeHHBIH
reTepoapusl HE3aBUCHUMO SIBJSETCS MOHO- WU JH- WJIH TPU3AMEINEHHBIM, TJe
3aMECTUTEJIH HE3aBUCHMO BBIOUPAIOT U3

»  (Ci.4)ankuna,

(C1.4)ankokcu;
(C13)dTopankuna,

(C13)dTOpankokcu;

Y V V VY

rajoreHa;

>  (Cs¢)umknoankun-X>'-, rae X! npencrasiser coGoii mpsiMyo cBsi3b, -O-
unu -(C.;)ankuned-0-, u rae (Cs.q)HUKI0aIKUI HEOOI3aTeIbHO CONEPIKUT OIUH
KOJIbLIEBOI aTOM KHCJIOPOAA; HIIH

>  R™RYN- rge R u R*'" nesaBucumo npencrasisiioT coboii BOIOPOK
unu (Cy.4)ankui;

R’ npencrasisier co6oii Bogopoxn i (C,.3)ankun (B 0COGEHHOCTH, BOXOPON);

R’ npencrasaser coboii

»  BOIOpOX,

> (Ci.g)ankum;

»  (Cy.4)ankun, KOTOPbI MOHO3aMeIlIeH MocpeacTBoM ruapokcu, (Ci.
4)aJIKOKCH, LIHAHO UJIU RNIRNzN-, rne

. R™ u R™ Bmecre ¢ aromom asora 00pa3yroT 4-0-4jieHHOE HaCBIIEHHOE
KOJIbL[O, HEOOs3aTeNIbHO COAepIKallee OAUH NOMOJHUTEIbHBINA KONbIEBOW reTEPOATOM,
BoiOpaHHbBId M3 O u N; rIe yKa3aHHOE KOJbLO HeoOsS3aTeNbHO MOHO3aMELIEHO
nocpenctBoM (C.4)ankuna unu (C).4)alKOKCH,

. R™ u R™ HesaBucumo Beibuparor u3 Bomopoma, (Cp.q)ankmma, (Cs.
cJurkoankuia-(Co.q)ankunerna- unu (Ci.4)ankokcu-(Csy.4)ankunieHa,

. RM mpencrasisier coGoii (C).4)ankma-C(0)-; u RN npencrasuser coboii
Bonopoa uiH (C;.4)ankun; win

. RM' mpencrasusier coGoii penmncynbhonma-, rae GEHHT HeoOsI3aTeNbHO

3aMeIIeH OJHUM - TPeMsl 3aMEeCTHTEJIIMU, He3aBUCUMO BoIOpaHHBIMU U3 (C.4)ankuna,
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(C).4)aNKOKCH, TajoreHa, MHAHO WK HUTPO, 1 R'” mpexcraBiser co6oif BOXOPON HIIH
(C1.4)anmku;
»  (Cy.4)ankui, KOTOPBIH SIBASETCS OU- MJIM TPU3AMELICHHBIM, T1e
3aMEeCTHUTENIH He3aBUCHUMO BbIOMPAIOT U3 ruapokcH, (Ci.4)aqKoKCH UIH RMR™N-, rae
. R™ u R™* Bmecre ¢ atomom asora 00pa3yoT 4-6-ujleHHOE HACBIIIEHHOE

KOJIbIIO, UJIH

) RM u R™ nesaBucumo BbhIOMparOT u3 Bogopoaa uiu (C.4)ankuna,
»  (Cya)dropankui,;

»  (CHj3);Si-(CH;),-0-(Cy.4)ankuneH-;

»  (Cjy.s)ankuHum,

>  (Cys)ankeHur,

>  R™RMN-C(0)-(Co.4)ankunen-, rae RN u RN HezaBucumo osnauaror
Bonopon wiu (C.4)anku;

»  (Cyrg)ankokcu-C(0)-(Cy.4)ankunen-;

»  (Cirg)ankokcu-C(0)-(Cy.q)ankunen-, rae (Cy.4)adkuieH MOHO3aMEIIEH
OCPEACTBOM R™RMN-, rae R™ u R™® nesasucumo osnauaror Bogopox unu (Ci.
4)QJIKHIT,

»  (Ci.g)ankokcu-C(0)-(Cy.q)ankunen-, rae (C,.4)adKkuieH 3aMelleH OIHUM -
TpeMsi aTOMaMU rajioTeHa;

»  (Cirg)ankokcu-C(O)-NH-(C,.4)ankunen-, rae (Cy.4)ankuniex-
HeoOsI3aTeIbHO 3aMelleH OJHUM - TPEMsI aTOMaMHU TajloreHa;

»  (Cse)uuknoankui-(Co.4)alKUIeH-, TAe MUKIOAIKUI HEOOsI3aTEIbHO
3aMelleH OAHUM UJIU IBYMsI 3aMECTUTENISIMH, HE3aBUCUMO BhIOpaHHBIMH U3 PTOpA,
(C1.g)ankuna, Hutpo unu (Ci.q)ankokcu-C(0)-NH-; unu

>  xonbuo-XP-; rae X® osmauaer npsimyro cBa3b min (C1.4)anKnuneH-; u rae
KOJIBIIO® npeacTaBisieT co00i 4-6-4eHHBIN HACBIICHHBIN IeTePOLIMKIIHII,

COJep KAl OIUH WU BA KOJbLEBbIX reTepoaToMa, He3aBUCUMO BbiOpaHHbIX u3 O,
S u NR® rne yKa3aHHOE KONBIO® MPUCOEAUHEHO K ) & yepes3 KOJAbLEBOU aTOM
yriepona;

rIe yKa3aHHOE KOIBIO® HEOOS3aTeNbHO 3aMEIIEHO OZHHM HJIH  IByMs
3aMECTUTEJSIMHA, HE3aBUCUMO BBIOPAHHBIMH M3 OKCO, ruapokcu, ¢propa, (C;.4)ankuna
wiu (Ci.4)aqKOKCH; U T1Ie

R® HesaBucumo npencrasisier coGoii

. BOJIOPOJ;
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Ll (Ci.4)anku;

. (Cy.4)bTOpankui;

. (Ci-s)anxun-C(O)-;

. (Ci-s)ankokcu-C(0O)-;

L] (Ci.g)ankun-SO,-;

] RN7RN8N-SOz-, rne RY u R™ hesaBucumo o3HauawoT Bogopon unu (Ci.
4)JIKHT,

. RMRMN-C(0)-, rae R™ u RN nesasucumo osnauaror Bogopoxn min (C,.
4)AJIKHT,

. Koub1o“-0-C(0)-, rae konbuo® npencrasiusier coGoil (Cs.q)IHKIOANKU,
HEOBS3aTebHO COMEPKALIMH ONMH KONbLEBO aTOM KHCIOPOAA, H TAE KOIbLO"
Heobs3aTenpHo 3amemeno oganM RE, rae R oznawaer (Cy.4)amkun win (C,.
s)bTopankun; unn

= KonbuoD, rzie KOJbIOo" MPEeACTaBIsIeT COOON 5-O-uIeHHBIN reTepoapu,
conepskamuii ot 1 10 3 reTepoaroMoB, He3aBUCHUMO BbiOpaHHbIX U3 O, N win S, u rae
KOJIBIIO® HE 3aMELIeHO HIH MOHo3aMerneHo nocpenctsoM RP, rae R® osnauaer (C).
g)ankui unu (Cy.4)pTopankmn,

R’ npencrasaser coboii

»  BOIOpOX,

»  (Cig)ankum;

»  (Ci.g)dropankun, unu

»  (Cse)uuknoankui-(Co.4)alKUIeH-, Ta€e MUKIOAIKUI HEOOsI3aTeIbHO
3aMeIleH OMHUM - TPEMS 3aMECTUTENISIMUA, HE3aBUCUMO BBIOpAHHBIMH U3 TaJIOT€HA UK
(C1.4)ankuna;

R’ npencrasuser coboii

»  BOIOpOX,

»  (Cy.g)ankun; umu

> (CH3)3Si-(CH2)2-O-(C1.4)aJ'IKI/IJ'IeH-; 158

R® npencrasaser co6oii

»  BOIOpOX,

»  (Cyg)ankun;

»  (Cya)dropankui,;
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>  (Cs.o)uuknoankun-(Co.4)anKkuiaeH-, TrAe  LHUKJIOAJKUI  HeoOs3aTelbHO
3aMelleH OJHHUM - TPeMs 3aMEeCTUTEISIMH, HE3aBUCUMO BBIOPAHHBIMU M3 TalioreHa HIIH
(C1.4)ankuna,;

»  (Ci.g)ankokcu-C(0)-(C .4)ankuaeH-; win

>  (CHj3)3Si-(CH3),-0-(C.4)ankunen-;

r7ie XapaKkTepHble MPU3HAKHU, PACKPBITHIE B BApUAHTaX OCyIIecTBIeHuUs 2) - 38), B
0COOEHHOCTH Te, KOTOpbIE CIeLHATbHO MEPEYUCIEHbI B BADUAHTE OCYIIEeCTBIEHUs 39),
npeaHa3Ha4YeHbl IJIsi MPUMEHEHHS] C Y4€TOM COOTBETCTBYIOLIUX HU3MEHEHWH TaKkKe K
coenuHeHussM Gopmysl (II) B COOTBETCTBUU C BapuaHTOM ocymecTsieHus 40).

41) Apyroii BapuaHT OCYIIECTBICHUS OTHOCUTCS K coenuHeHusiM ¢popmyusl (11) B
COOTBETCTBHH C BapuaHTOM ocyuiectBienus 40), rae

Y npexcrasmsier co6oit NR®; u X u Z He3aBHCHMO NpeACTaBIAiT coboit N nm
CH (a umenno, Y npeacrasuser coboit NR®; oxun u3 X u Z npexncrasmsier co6oii N, u
npyroit u3z X u Z npencrasinset codboit N unu CH);

KOJIbIO A TpeacTaBisieT co0OH He3aMEIleHHOE HAaChIIEeHHOe 4-7-4lleHHOe
MOHOIIUKJINYECKOe KapOOIMKINYECKOe KOJbIO, COIeprKallee KOJbIEBOW aTOM a30Ta,
K KoTopomy mpucoenurer R' [Bo m3bexaHme COMHEHHI ClEIyeT OTMETHTH, UTO
yKa3aHHOE KOJbLHO A 3aMeleHo mocpenctBoM R' u He HeceT NOMOJTHHUTEIHHOTO
samecturens (r.e. R* OTCYTCTBYeT)] [a MMEHHO, KOJABbLO A TpeaCTaBiseT COOOH
NUppOAUANH-1,3-1uun WiIu nunepuauH-1,4-n1uun;, B 0COOCHHOCTH, NMUMEPHUAMH-1,4-
OUu|;

R! npencTaBiseT coboil GpeHua uiu 6-4eHHbIH reTepoapu, rie yKasaHHbIN
(beHu unu 6-4JeHHBIH reTepoapusl HE3aBUCUMO SIBJISIETCSI MOHO-, U~ UK
TpHU3aMeEIleHHBIM, IJIe 3aMEeCTUTENIN He3aBUCUMO BbIOUparT u3 (Ci.4)ankumia;
(Ci4)ankokcy; (Ci3)propankuna; (Ci-3)pTopanskokcu; rajoreHa; LHAHO; WIN
(Cs.¢)unknoankuna; [a umenno, R' mpexcrasisier coGoil GpeHMI WM THPHANHIIL, Te
(eHUT UK MUPUIMHII HE3aBUCHMO SIBJISIETCS MOHO- UJIM U3aMELIEHHBIM, e
3aMeCcTUTeNH He3aBucuMo BoIOUparoT u3 (Ci4)ankuna (B 0COOCHHOCTH, METHIIA);
(C1-4)ankokcu (B ocobennoctu, metokcu); (Ci.3)dpropankuna (B 0COOEHHOCTH,
tpudropmeruna win gudpropmeruna); (C,.3)propankokcu (B 0COOEHHOCTH,
TpuTOpMETOKCH ); rajioreHa (B ocoOeHHOCTH, (TOpa WU XJI0pa); HUAHO, UITU

(Cs.6)uuknoankmia (B 0COOEHHOCTH, HUKJIOMPONHIIA)];
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R’ npexcrasaser coGoif GeHMN MM NUPUANHWI, rAe YKa3aHHBIH (EHHIT HIn
NUPUIMHUI HE3aBUCUMO SBJSIETCS MOHO- WM JU- WJIM TPU3AMEINEHHBIM, TIJe
3aMECTUTEJIH HE3aBUCUMO BBIOUPAIOT U3

»  (Cig)ankuna;

(Ci.4)ankokcu;
(C1.3)propankuina;

(C13)bTOpankokcu;

Y V VYV V

rajoreHa; ujiu

>  (Cse)umknoankun-X>'-, rae X! npencrasiser coGoii mpsiMyo cBs3b, -O-
unu -(C.3)ankunen-0-, u rae (C;.¢)UUKI0ATKUI HEOOSI3aTEeIbHO COAEPIKUT OOUH
KOJIbLIEBOU aTOM KHUCJIOPOAA;

[a umenno, R® mpexacrasnser coGoii heHMN MIM NUPUAMHWI, IA¢ YKA3aHHBIMH
(eHUn uAM TUPUAMHUI HE3aBUCHMO SIBJISIETCS MOHO- WM JAM3aMEIIeHHbIM, TIIe
3aMECTUTEN  HE3aBUCHUMO  BBIOMpPAIOT U3 (Cy.4)ankuna, (Cy.4)ankokcw;
(Ci13)propankuna (B ocobennoctu, tpudroprmermia); (Ci.3)pTopankokcu, rajorexa;

(Cs.s)uuknoankmna; (Cs.q)uukiaoankun-O-; u (Cs.¢)unknoankun-CH;-O-;

3

B YaCTHOCTH,
R’ npencrasisier co6oii heHuI, KOTOPBIH MOHO3aMeleH TpUdGTOpMeTHIOM];

R’ npencrasisier co6oii BOXopox;

R’ npencrasaser coboii

»  BOIOpOX;

> (Ci.g)ankum;

»  (Cy.4)ankui, KOTOPbI MOHO3aMeIlIeH MocpeacTBoM ruapokcu, (Ci.
4)aJIKOKCH, LIHAHO,

»  (Cya)dropankui,;

»  (CHj3)3Si-(CH;,),-0O-(C.4)ankuneH-;

>  (Cy.s)ankeHur,

»  (Cyrg)ankokcu-C(0)-(Cy.4)ankuneH-;

>  (Cs.e)umknoankusi-(Co.4)anKuiaeH-, rie LUKIOANKUI Heo0s3aTeabHO
3aMeIeH OAHUM HJIU JBYMS 3aMECTUTEJSIMH, HE3aBUCHMO BBIOpaHHBIMU U3 (TOpa,
(C1.g9)ankuna, Hutpo unu (C;.4)ankokcu-C(0O)-NH-.

>  xombuo -X"-; rne X® o3mauaer mpsimyro cBa3pb mmu (C.4)anKuneH-; u rae
KOJIBI[O" NpeacTaBisieT coO0H 4-4eHHBIM HACBIIEHHBIN MeTePOLMKIIHII, COAepIKAIIUN
OJIMH KOJIBLIEBOH rerepaToM, BeIOpanHbIil u3 O u NR®, rze yKa3aHHOE KOJIBIIO"

B .
NpPUCOEAUHEHO K X 4Yepe3 KOJbLEBOH aTOM Yriepoaa;
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rIe yKa3saHHOE KOJbLO~ HEOOI3aTeNbHO 3aMEIIEHO OXHHUM 3aMECTHTENEM,
BEIOpaHHBIM U3 propa, (C1.4)ankuna; u rae R® HesaBucumo mpencrasiser coboii

. (Ci-s)ankokcu-C(0O)-;

. Konbuo®, rae kombumo” mpeacTaBiseT coboif 5-G-ulIeHHBIH TreTepoapu,
coaepxamuii ot 1 10 3 rerepoaToMoB, He3aBUCHUMO BbiOpaHHbIX U3 O, N unu S, u rue
KOJIBLIO® HEe 3aMEL[eHO HIH MoHo3amemeHo mocpeactsom RP, roe RP osnauaer (Ci.
g)ankui unu (Cy.4)pTopankun,

[a umenno, R® mpencrasmsier coGoii (C).4)ankun (B OCOGEHHOCTH, METHI);
(Cya)propankun (B ocobennoctu, 2,2-nudpropnponmn) wik (Cs.q)umkioankun (B
0COOEHHOCTH, UKJIOTPOMI)].

42) Tperuii acnekT u300peTeHUs] OTHOCUTCS K coenuHeHusiMm ¢opmynsl (I) B
COOTBETCTBHM C BapUaHTOM OCYLIECTBJIEHHS 1), KOTOpble TakKXke SBJSIIOTCS

coeqguHeHusamMu Gopmys (1)

RA R!
CH3 N/

A

RZJ\ R3

®opmyaa (IID),

rue

o Y npencrasuser co6oii NR; u X u Z He3aBHCHMO MPEACTAaBISIOT co6oi N
unu CH (a umenno, Y npencrasuser co6oit NR®; onuu u3 X u Z npexcrasisier coboii
N, u npyroit u3z X u Z npexacrasiuset codoit N unu CH);

. Y npencrapisieT coboi CRG; onuH u3 X u Z mpencrapiser coboit NR7, (0]
wiu S, u apyroit uz X u Z npexncrasuser coboit N; uiu

. Y mnpencrasnser coboit N; onun uz X u Z mpencrasiser coboit NR®, u
apyroii u3 X u Z npexacrasisier coboit N miu CH;

KOJIbIO A TipencraBisieT coOOW HachleHHOe 4-7-4JIe€HHOE€ MOHOLHMKJINYECKOEe
KapOOLMKINYECKOE KOJIBIIO, COAEepIKallee KOJbIEBOW aToM a30Ta, K KOTOPOMY
npucoennues R', rae ykasaHHOe KOMBHO A  HEOOS3aTENHHO MOHO3AMEIIEHO
nocpencteom R?; rme R* mpexncrasisier co6oii (Cy.4)ankun (B 0COBEHHOCTH, METHI)
[MpenanoYTUTENbHO KOJBLO A  3aMEIIEHO [MOCPEICTBOM R' u wHe Hecer

A
IOTMONHUTENbHOTO 3amectuTens (T.€. R™ orcyTerByer)];
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R' npeacraBisgeTr coOol (eHms; S-uneHHBIH rerepoapua WM O-4YJEeHHBIH
reTepoapuii, rae YyKa3aHHbIH (eHwn, S-uleHHbId reTepoapua WIH O-YJeHHBIN
reTepoapuil He3aBUCHUMO SIBJISIETCSI MOHO-, IU- MJIM TPU3AMEIEHHBIM, T71€ 3aMEeCTUTEH
HezaBucumo  BoiOuparoT u3  (Cig)ankuna, (Ci.)ankokcu;, (Ci.3)pTopankuia;
(Cy.3)pTopankokcu; ramorena; uuano; win (C;.q)IUKIOATKIIIA,

R’ npeacrtasiser coboit (eHms, S-uNeHHBbIl TreTepoapuy WIH 6-4YJEHHBIN
reTepoapuii, TAe YyKa3aHHbIA (eHuna, S-dlieHHBIH TeTepoapusl WJIH O-4YJeHHbIN
reTepoapusl HE3aBHCHUMO SIBISIETCS MOHO- WM JAW- HJIM TpPU3aMEI[EHHBbIM, T[e
3aMECTHUTENIH HE3aBUCHMO BbIOMPAIOT U3

»  (Cyg)ankuna,

»  (Ci.4)ankokcu;

»  (Ci3)dropankuna,;

»  (Cyi3)dropankokcu,

»  TaJioreHa,

>  (Cs.g)unknoankun-X>'-, rae X! npencrasiser coGoii mpsMyo cBs3b, -O-
unu -(C.3)ankuner-0-, u rae (Cs.¢)UUKI0aIKUI HEOO0S3aTeIbHO COAEPKUT OOUH
KOJIbLIEBOI aTOM KHCJIOPOAA; HIIH

>  R™RYN- rge R*' u R*'" mesaBucumo npencrasisior coGoii BOOPOR
unu (Ci.4)ankurm,

R’ npencrasisier coboit Bogopoxn umu (C).3)ankun (B 0COGEHHOCTH, BOXOPON);

R’ npencrasuser coGoit

»  BOIOpPOX,;

»  (Ci.g)ankwmi;

»  (C).4)ankun, KOTOPbI MOHO3aMeEIIEH MOCpeacTBoM ruapokcu, (Ci.
4)AJIKOKCH, LIHAHO UJIU RNIRNZN-, rne

. R™ u R™ Bmecre ¢ aromom asora 00pa3yroT 4-0-4jJieHHOE HaCBIIEHHOE
KOJIbLIO, HEO0s3aTeJIbHO COAepIKallee OAUH IOMOJHUTENbHBIH KOJbLEBOI reTepoaTom,
BoiOpaHHbIHE M3 O m N; rIe ykKa3aHHOE KOJbLO HeoOsS3aTeNbHO MOHO3aMELIEHO
nocpeactBoM (C.4)ankuna unu (Ci.4)alKOKCH,

. R™ u R™ HesaBucumo Beibuparor u3 Bomopoma, (Cp.j)ankmma, (Cs.
cyuukioankui-(Co.q)ankunena- unu (Ci.4)ankokcu-(Cj.4)ankunena,

. R™' mpencrasnsier coboit (Ci.4)ankun-C(0)-; u RN mpencrasaser coboii

Bonopon wiu (Ci.4)ankui;, unu
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. R™' mpencrasuser coGoii penmncynbhonmI-, rae GEeHHT HeoOsI3aTeNbHO
3aMeIIeH OJHUM - TpeMsl 3aMECTHTEJIIMU, He3aBUCUMO BoiOpaHHbIMU U3 (C.4)ankuna,
(C1.4)aNKOKCH, TajoreHa, LHAHO Wi HUTPO, 1 R'" mpexcraBiaser co6oif BOXOPON MK
(C1.4)anxum;

> (Cy.4)anKun, KOTOPBINA ABIASETCS QU- UM TPU3AMEIIEHHBIM, T
3aMECTHTENH He3aBUCHMO BeIOHpaioT u3 runpokcH, (C,.4)ankokcn unn RN RN N-, rae

. R™ u R™ Bmecre ¢ aromom asora 00pa3yroT 4-0-4jJIeHHOE HaCBIIEHHOE

KOJIbIIO, WUJIH

- R™ u RM HesaBucumo BbIOMparoT u3 Bogopoaa unu (C.4)ankuna,
»  (Cyg)propankmun,

»  (CHj3)3Si-(CH;,),-0O-(C.4)ankunes-;

»  (Cy.s)ankuHum,

>  (Cys)ankeHur,

>  R™RMN-C(0)-(Cy.4)ankunen-, roe R™ u RN HezaBucumo osnauaror
Bonopon wiu (C.4)anku,

»  (Cig)ankokcu-C(0)-(Co.4)ankuneH-;

»  (Cyg)ankokcu-C(0)-(Cy.q)ankunen-, rae (C,.4)aaKuieH MOHO3aMEIEeH
MOCPEACTBOM R™RMN-, rae R™ u R™® nesasucumo osnauaror Bogopox unu (Ci.
4)QJIKHUIT,

»  (Cirg)ankokcu-C(0)-(Cy.4)ankunen-, rae (Cy.4)adKuieH 3aMelleH OTHUM -
TpeMsl aTOMaMU rajioTeHa;

»  (Crg)ankokcu-C(0O)-NH-(C,.4)ankunen-, rae (Cy.4)ankuien-
HeoO0sI3aTeIbHO 3aMeIleH OJHUM - TPEMsI aTOMaMHU TrajioreHa;

>  (Cs.e)umkmoankusi-(Co.4)anKuiaeH-, rae UUKIOANKUI Heo0s3aTeabHO
3aMelleH OAHUM UJIU BYMsI 3aMECTUTENIIMH, HE3aBUCUMO BhIOpaHHBIMU U3 (PTOpA,
(Ci.9)ankuna, Hutpo unu (C;.4)ankokcu-C(O)-NH-; uin

>  xombuo-XP-; rae X® osmauaer npsimyro cBa3b mian (C1.4)anKnuneH-; u rae
KOJIBIIO" npeacTaBisieT co00i 4-6-ueHHBIN HACBIMEHHBIN IreTePOLIMKIIHII,

COZep KAl OIUH WU 1BA KOJbLEBbIX reTepoaToMa, He3aBUCUMO BbiOpaHHbIX u3 O,
S u NR®, rne yKa3aHHOE KONBIO® MPUCOEAUHEHO K ) & yepes3 KOJbLEBOU aTOM
yriepona;

rie yKa3aHHOE KOIBIO® HEOOS3aTeNbHO 3aMEIIEHO OZHUM HJIH IBYMs
3aMECTUTEJISIMUA, HE3aBUCUMO BBIOPAaHHBIMH M3 OKCO, ruapokcu, ¢propa, (Ci.4)ankuna

unu (C).4)anKkokcu; u rue
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B o
R" HezaBucuMO mpencrTasisieT coOoi

" BOJOpPOX;
. (Ci-s)ankuu;
*  (Cya)bropankumn;

. (Ci.g)ankun-C(0O)-;

. (C1.g)anxokcu-C(0O)-;

. (Ci-g)anxun-SO;-;

. RNRMN-S0,-, rne RN u R™ nesasucumo osmauaror Bonopon unu (C;.
4)AJIKHT,

. RMRMON-C(0)-, rre RN’ u RN nesaucumo osuauaror sBogopoxn umu (Ci.
4)JIKHT,

. Koub1o“-0-C(0)-, rae konbuo® npencrasiusier coGoil (Cs.¢)IHKIOANKUI,
HEOBS3aTeIbHO COMEPIKALIMH OXMH KONbLEBOI aTOM KHCIOPOAA, H TAE KOIbLO"
HeoGs3aTenbHo 3amemeno onauM R, rae RC osnauaer (Ci.4)ankun win (Ci.
4)dTopankun; uau

. KOJ‘IBL[OD, rz1e KOJbIO" MPEeACTaBIsIeT COOOM 5-O-uJIeHHBIN reTepoapu,
conepskamuii ot 1 10 3 rerepoaroMoB, He3aBUCHUMO BbiOpaHHbIX U3 O, N win S, u rae
KOJBIIO® He 3aMelIeH0 uii MoHo3aMemmeHo nocpenctsom RP, rae RP o3mauaer (C,.
g)ankua unu (Ci.4)propankun;

R® npencrasuser coGoit

»  BOIOpOX;

»  (Cyg)ankui;

»  (Cig)dropankui, umu

>  (Cs.e)umkmoankui-(Co.4)anKuiaeH-, rae UUKIOaNKUI HeoOs3aTeabHO
3aMelleH OAHUM - TPEMs 3aMECTUTEISIMH, HE3aBHCUMO BbIOPAHHBIMHU U3 rajioreHa Uiu
(C1.4)ankuna,

R’ npencrasuser coboii

>  BOIOpOX,

»  (Ci.4)ankun, unn

> (CH3)3Si-(CH2)2-O-(C1.4)aJ'IKI/IJ'IeH-; u

R® npencrasaser coboii

»  BOIOpOX,

»  (Ci4)ankun,

»  (Cy.g)propankmun,
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>  (Cs.o)uuknoankun-(Co.4)anKkuiaeH-, TrAe  LHUKJIOAJKUI  HeoOs3aTelbHO
3aMeIeH OJHUM - TPEeMs 3aMEeCTHTEISIMHU, HE3aBUCUMO BBIOPAHHBIMHU M3 TajloT€Ha HIIH
(C1.4)ankuna,;

»  (Ci.g)ankokcu-C(0)-(C .4)ankuaeH-; wiu

>  (CHj3)3Si-(CH3),-0-(C.4)ankunen-;

r7ie XxapakTepHble MPU3HAKHU, PACKPBIThIE B BapHaHTaxX OCyIIecTBJeHUs 2) - 38)
BbIIIE, MpPEIHA3HAYEHBl JJIsI NMPUMEHEHHUS C y4eTOM COOTBETCTBYIOLIUX H3MEHEHHI
Takke Kk coenuHeHusmM ¢opmyinbl (III) B cOOTBETCTBUM ¢ BapUAHTOM OCYIIECTBIICHUSI
42); rme B OCOOEHHOCTH, CIEAyIOINUe BAPHAHTHI OCYINECTBJECHHUS TaKUM OOpazoM
BO3MOXHBI W TMOJAPAa3yMEBAIOTCS U HACTOSIIIUM CIEIHAJbHO PACKPBIBAIOTCS B
WHAWBUIYaJIN3UPOBAHHON popme:

4242, A2+4+2, 4244, 42+5+2, 4245, 424942, 42+9+4+2, 42+9+4, 42+9+5+2,
42+49+5, 4249, 42+12+2, 42+12+4+2, 42+12+4, 42+12+5+2, 42+12+45, 42+12,
42+13+2, 42+13+4+2, 42+13+4, 42+13+5+2, 42+13+5, 42+13, 42+15+2, 42+15+4+2,
42+15+4, 42+15+5+2, 42+15+5, 42+15, 42+16+2, 42+16+4+2, 42+16+4, 42+16+5+2,
42+16+5, 42+16, 42+19+2, 42+19+4+2, 42+19+4, 42+19+5+2, 42+19+5, 42+19,
4242442, 424244442, 42+24+4, 42+24+5+2, 42+424+5, 42+24+9+2, 424+24+9+4+2,
42+424+9+4, 42+24+9+5+2, 42+24+9+5, 4242449, 4242441242, 42+24+12+4+2,
42+424+12+4, 42+24+12+5+2, 4242441245, 42+24+12, 42+24+13+2, 42+24+13+4+2,
42+424+13+4, 42+24+13+5+2, 42+24+13+5, 42+24+13, 42+24+15+2, 42+24+15+4+2,
42+424+15+4, 42+24+15+5+2, 42+24+15+5, 42+24+15, 42+24+16+2, 42+24+16+4+2,
42+24+16+4, 42+24+16+5+2, 42+24+16+5, 42+24+16, 42+24+19+2, 42+24+19+4+2,
42424+19+4, 42+24+19+5+2, 42+24+19+5, 42+24+19, 42+24,

B mpuBeneHHOM BBIIIE CIUCKE YUCJIA OTHOCATCS K BapMAHTAM OCYLIECTBIICHUS B
COOTBETCTBUU C HUX HyMepauuel, NMpeayCMOTPEHHOW BhIlle, B TO Bpems kak "+"
yKa3blBa€T 3aBUCHMOCTb OT JPYroro BapHaHTa OCYINECTBJIEHUs. Pa3nnmuHble
WHAWBHUYAJU3UPOBAHHBIE BAPUAHTBI OCYINECTBICHUS pa3eJIeHbl 3anATbIMH. [[pyrumMu
cioBamu, "42+24+5") Hampumep, OTHOCHTCA K BApHUAHTy OCYIIECTBIEHUs 42),
3aBUCHMOMY OT BapHaHTa OCYyMIeCTBIeHHs 24), 3aBUCUMOr0O OT BapHaHTa
OCYIIECTBJEHUS S), T.e. BapuaHT ocyuecTtBieHus "42+24+5" CcoOTBETCTBYyeT
COEAMHEHUSM BapHaHTAa OCYI[ECTBJIEHUS 42) IOMOJHUTENIBHO OrPAHUYEHHOIO
NpU3HAKaMH BapPHAHTOB OCYIIECTBIEHUS 5) u 24).

43) Jlpyroit BapuaHT OCYLIECTBJIEHHUS OTHOCUTCS K coenuHeHusM ¢opmynsl (III)

B COOTBETCTBHUH C BAPUAHTOM OCYLIECTBJIEHHUS 42), T1Ie
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Y npencrasmsier co6oit NR®; u X u Z He3aBHCHMO NpeacTaBIsT coboii N umn
CH (a umenno, Y npexcrasisier coboii NR®; oxun u3 X u Z npexncrasiuser coboii N, u
npyroit uz X u Z npexncrasinset coboit N unu CH);

KOJbLIO A mpencrasisieT coOOH He3aMeIleHHOe HAaChIIMEeHHOe 4-7-4IeHHOoe
MOHOLMKJINYECKOe KapOOUMKINYeCKoe KOJbIO, COAepkallee KOJbIEBOH aTOM a30Ta,
K KoTopoMmy mpucoenuHeH R' [Bo m3GexaHHme COMHEHHH CleIyeT OTMETHTb, HTO
yKa3aHHO€ KOJbLO A 3aMEIIeHO MNOCPEICTBOM R' 1 He HeceT JONOJHHUTENBHOTO
samecturens (T.e. R* orcyrcrByer)] [a MMeHHO, KOMBbLO A mpeacTaBisieT COOOI
NUPPOSTUANH-1-3-Tuun uau nunepunuH-1,4-nuun;, B 0OCOOEHHOCTH, MUNEPUAUH-],4-
AU,

R' npencrasusier co6oii Qe MM 6-4IeHHEIH reTepOapu, Ie yKa3aHHbIil
(beHMT Uau 6-4IEHHBIH reTepOoapul HE3AaBUCUMO SIBIISIETCS MOHO-, TH- UITU
TpHU3aMEIIeHHBIM, 1€ 3aMEeCTHTENIN He3aBUCHMO BbIOUparT U3 (Ci.4)ankumia;
(C1.9)ankokcu; (Cy.3)propankuna; (C,.3)pTOpaskokcu; rajloreHa; HAHO, UITH
(Cs.¢)uuknoankuna; [a umenHo, R' mpexcrasisier coGoii GeHMIT WM THPUIMHII, TIe
(beHUT U MUPUINHUIT HE3ABUCUMO SIBJISIETCS MOHO- UJIU TU3aMEIIEHHbIM, TIe
3aMeCTUTENH He3aBucuMo BoIOuparoT u3 (Ci4)ankuna (B 0COOCHHOCTH, METHIIA),
(C1.4)ankokcu (B ocobennoctu, metokcn); (C.3)propankuna (B 0COOEHHOCTH,
tpuptopmeruna unu gudropmeruna); (Ci3)propankokcu (B 0COOEHHOCTH,
TpuPTOPMETOKCH ), rajioreHa (B 0CoOOeHHOCTH, (TOpa WU XJI0pa), HHAHO; WU
(Cs.¢)umknoankuna (B 0COOEHHOCTH, LUKJIOTPONHUa)];

R? npexncraBaser coGoil (eHMN WIM MUPUAMHWI, THAE YKA3aHHBIN (EHMN Hiu
NUPUIMHU HE3aBUCHMO SBJISIETCS MOHO- HJIH JU- WJIM TPU3aMEIIEHHBIM, T
3aMECTHUTEIH HE3aBUCHMO BbIOMPAIOT U3

»  (Ci.4)ankuna,

(C1.4)ankokcu;
(C13)dTopankuna,

(C13)dTOpankokcu;

Y V V VY

rajoreHa; ujiu
>  (Cs¢)umknoankun-X>'-, rae X! npencrasiser coGoii mpsMyo cBs3b, -O-
unu -(C.3)ankuner-0-, u rae (C;s.¢)HUKI0aTKUI HEOOSI3aTeIbHO COAEPIKUT OIUH
KOJIbLIEBOW aTOM KHUCJIOPOAA;
[a umenno, R® mpexacrtasaser coGoif heHMN WM NUPUAMHWN, IA€ YKA3aHHBIMH

(I)eHI/IJ'I UM MNUPHUAWUHUI HE3aBUCHUMO ABJIACTCA MOHO- MWW AU3aMCIICHHBIM, TIA€C
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3aMECTUTENH  HE3aBUCHUMO  BBIOMpPAIOT U3 (Cr.4)ankuna, (Cy.4)ankokcu;
(C1.3)propankuna (B ocobernnoctu, Tpudroprmeruna); (C;.;)pTopankokcu, rajoreHa;

(Cs.s)uuknoankmna; (Cs.q)uukiaoankui-O-; u (Cs.¢)unknoankun-CH;-O-;

2 3

B YaCTHOCTH,
R’ npencrapisier co6oii heHu, KOTOPBIH MOHO3aMeleH TPUGTOPMETHIOM];
R’ npencrasisier co60ii BOXOPOX;
R’ npencrasusier co6oii
»  BOIOpPOX,;
»  (Ci.g)ankwmi;
»  (Cj.4)ankui, KOTOPbIii MOHO3aMelleH nocpeacTBoM ruapokcu, (Ci.
4)AJIKOKCH, LIUAHO,
»  (Cya)dropankui;
(CH3)3Si-(CH2)2-O-(C1.4)aJ'IKI/IJ'IeH-;
(Cy.5)ankeHun;

(C1.9)ankokcu-C(0)-(Cy.q)ankuieH-;

Y V V VY

(Cs.¢)unkmoankui-(Co.4)alKUICH-, TAE HUKIOATKUI HEOOA3aTEIbHO
3aMeIeH OAHUM HJIU JBYMS 3aMECTUTENSIMH, HE3aBUCHUMO BBIOpaHHBIMU U3 (TOpa,
(Ci.g)ankuna, Hutpo unu (C;.4)ankokcu-C(0O)-NH-.

>  xonbuo -X"-; rne X® osmauaer npsimyro cBase umn (C.4)anKkunes-; u rae
KOJBIIO® MpencTaBisieT cOOO0M 4-4JIeHHBIH HACBHIIIEHHBIN reTePOLNKIIIII, COMepP KLU
OJMH KOJIbLIEBOI reTepaTom, BeiOpanHbii u3 O u NR®, rze yKa3aHHOE KOJIBLIO®
npucoennnHeHo k X® uepes KOMbIeBoil aTOM yriepona;

rle YKa3saHHOe KOJbLO~ HeoOsM3aTeNbHO 3aMEIIeHO OXHHM 3aMECTHTENeM,
BEIOpaHHBIM U3 propa, (C1.4)ankmna; u rae R® HesaBucnmo mpencrasiser coGoii

" (Ci-4)ankokcu-C(0O)-;

- KOJIBL[OD, re KOJbLO" npencTaBiseT coOoil S5-6-ujleHHBIH TreTepoapu,
conepskamuii oT 1 1o 3 rerepoatroMoB, He3aBUCUMO BhiOpaHHbIX U3 O, N unu S, u rae
KOIBIO® HE 3aMEL[eHO HIH MOHo3amemeHo mocpeactsom RP, roe RP osmauaer (Ci.
g)ankun unu (Ci.4)pTopankun,

[a umenHo, R® mpencrasmser coGoii (C).4)ankun (B OCOBEHHOCTH, METHI);
(Cy.9)propankun (B ocobennoctu, 2,2-nudptopnponmn) unu (Cs.q)uukmoankun (B
0COOEHHOCTH, MUKJIOTPOMI)].

44) JlOMONHUTENbHBII aCHEKT H300pPEeTeHUss OTHOCUTCS K COEAUHEHUSIM

dopmyner (III) B COOTBETCTBUU C BapUaHTOM ocyinecTBieHus 42) unu 43), KOTOpbIE
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TaKXe SBIAIOTCS coenuHeHusmMu ¢opmynsl (IV); rme abconmtoTHass KoHUrypamus
SIBJIIETCST TAKOH, Kak n3obpaxeno B popmyne (IV):

N
RZJ\RS
®opmyna (IV).

5 Bapuant ocymectBienuss 44) IOMOJHUTEIBHO OTHOCUTCS K COEIUHEHUSIM
dbopmyinsl (I) B cooTBeTCTBUM C JIFOOBIM M3 BapHAHTOB ocymecTBieHus 1) - 39), rue, B
cnyuae, ecnmu R ornmuaercs ot Bomopoma, aGcomoTHAas KOHOHUIYpaLus SBISETCS
TAaKOU, KakK, C y4€TOM COOTBETCTBYIOIIUX U3MEHEeHU, uzoopaxkeno B popmyie (IV).

45) Jlpyroi#i BapuMaHT OCYIIECTBJIECHUS
10

OTHOCUTCHA K COCOUHCHUAM B
COOTBETCTBUHU C BAPHAHTOM OCYIIECTBIEHHUS 1), KOTOpBIE BHIOMPAOT U3 CIEAYIOIIUX
COEeIUHEHUM:

6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-unl-4-(2-rpudpropmernndeH3mn)-
2,4,6,7-rerparuaponupasonol4,3-d|nupumMuauna-5-oH,

6-[1-(2-Prop-6-meTundenun)-nunepuauH-4-ui]-2-metun-4-(2-
15 TpudpTopmernndensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupumMuaun-5-0H;

6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui|-2-metui-4-(4-

TPUPTOPMETUINUPUAUH-3 -UIMeTH)-2,4,0,7-TeTparuaponupas3ono[4,3-d|nupumunms-
5-0H;

6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui-2-metmi-4-(3-
20

TpudTOpMETHITUPUAUH-2-UIMeTHN)-2,4,6,7-TeTparuaponupasonol4,3-d|nupumuaus-
5-0H;

CnoxHblii MeTHIIOBBIH 3¢up [6-[1-(2-dpTOp-6-MeTundenun)-nunepunuH-4-umn|-5-

okco-4-(2-Tpudropmerundoensun)-4,5,6,7-rerparunponupaszono[4,3-d|nupumunuH-2-
UJ|-YKCYCHON KHUCJIOTBI;

2-Iukaonponun-6-[1-(2-prop-6-merundenun)-nunepuaua-4-umil-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H,

6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui)-2-(2-pTop-2-MeTUITIPOIIHII )-4 -

(2-rpudpropmerundensun)-2,4,6,7-rerparugponupaszonol4,3-d]nupumMuans-5-0H;
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2-IluknonponunmMetui-6-[ 1-(2-prop-6-metTundennn)-nunepuaua-4-umil-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunun-5-oH;
6-[1-(2-Prop-6-meTundenun)-nunepunua-4-mmnl-2-(1-
METUJILUKJIONPONUIMETHN)-4-(2-TpudTopmeTunoensunn)-2,4,6,7-
tTerparugponupasonol4,3-d|nupuMuann-5-0H;
2-Otun-6-[1-(2-prop-6-meTundenun)-nunepuant-4-un|-4-(2-
tpudpTopmermndensun)-2,4,6,7-rerparuaponupasonof4,3-d|nupumMunuH-5-0H;
2-mpem-bytun-6-[1-(2-¢prop-6-metundenunn)-nunepunuH-4-uinl-4-(2-
tpudpTopmernndensun)-2,4,6,7-rerparuaponupasonof4,3-d|nupumMunuH-5-0H;
2-(1-@ropuuknonponuameri)-6-[ 1-(2-prop-6-mMmeTund ennn)-nunepuaua-4-
wi]-4-(2-rpudpropmerundoensun)-2,4,6,7-rerparugponupaszonol4,3-djnupuMuanH-5-
OH,
6-[1-(2-Prop-6-meTundenun)-nunepunua-4-uin|-2-u3onponui-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
6-[1-(2-@Prop-6-meTundenun)-nunepuaua-4-ui|-2-uzonponeHmi-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunun-5-0H;
6-[1-(2-Prop-6-meTundenun)-nunepunua-4-uil-4-(2-rpudpropmernndeHsmn)-2-
(2-TpumeTHICUNAHUId TOKCUMETHN )-2,4,6,7-TeTparuaponupasono[4,3-d|nupumMunus-
5-0H;
2-(2,2-Audropuponmn)-6-[ 1-(2-pTop-6-merundennn)-nunepunua-4-un|-4-(2-
TpudpTopmerundensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupumMuaun-5-0H;
6-[1-(2-®@rop-6-meTundennn)-nunepuant-4-ui|-4-(3-TpuGTopMe TUITTUP UTUH -
2-unMetun)-2-(2-TpUMeTHICUIAHIIITOKCUME TN )-2,4,6,7-TeTparuaponupasono[4,3-
d]mupumMuInH-5-0H;
6-[1-(2-®Prop-6-meTundenun)-nunepunua-4-uil-4-(3-rpupropmMeTHITUPUANH-
2-unmetnn)-2,4,6,7-retparunponupaszoinol4,3-d]nupumMuann-5-oH,
2-(2,2-Audropnponmn)-6-[ 1-(2-pTop-6-metrnd errn)-nunepuaun-4-un|-4-(3-
TpupTOpMETHNUPUAUH-2-UIMETHN)-2,4,6,7-TeTparuaponupasonol4,3-d|nupumuaua-
5-0H;
2-(1-PropuuknonponuamMern)-6-[ 1-(2-prop-6-meTundennn)-nunepuaua-4-
i ]-4-(3-TpudTOpMETUNNIUPUANH-2-UIMeTHI)-2,4,6,7 -TeTparuaponupasono[4,3-

d]mupumMunnH-5-0H,
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2-IMuxknonponun-6-[1-(2-prop-6-merundenun)-nunepuaua-4-umil-4-(3-
TpupTOpMETHIUPUAUH-2-UIMETHN)-2,4,6,7-TeTparuaponupasonol4,3-d]nupumuaus-
5-0H;
6-(2'-Metokcu-4'-merun-3,4,5,6-rerparugpo-2H-[ 1,3'|ounupununun-4-un)-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupuMuaun-5-oH;
2-(2,2-Audropnponun)-6-(2'-metokcu-4'-metrui-3,4,5,6-rerparugpo-2H-
[1,3"]ounupunuaun-4-un)-4-(2-tpudpropmerundensmn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S-oH;
2-(1-@TopuuknonponuamMerii)-6-(2'-merokcu-4'-metun-3,4,5,6-rerparuapo-2H-
[1,3"|ounupunuann-4-un)-4-(2-tpudpropmernndensun)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S5-0oH;
2-Iluknonponun-6-(2'-metokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuaun-4-un)-4-(2-rpudpropmernndensunn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumMunun-S5-0oH;
6-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnumn-4-un)-2-
meTun-4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;
4-(2-Iuxnonponundensun)-6-[1-(2-prop-6-metundennn)-nunepuanH-4-mn|-2-
Metuia-2,4,6,7-rerparunponupasonol4,3-d|nupumMmunua-5-oH,
6-[1-(2-Drop-6-meTundenun)-nunepunua-4-ui|-4-(2-uzonponundeH3mnn)-2-
metun-2,4,6,7-rerparugponupaszonol4,3-d|nupuMuanH-5-0H;
5-[1-(2-®PTop-6-meTundenun)-nunepuaun-4-ui]-7-(2-rpudpropmeTundeH3nm)-2-
(2-TpumMeTHICUNAHMIdTOKCUMETHN )-2,4,5,7-TeTparuaponupasono|3,4-d | nupumMunuH-
6-0H,;
5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mi|-7-(2-rpudpTopMeTUIOCHI I )-
2,4,5,7-rerparuaponupasonol3,4-d|mupumMuagua-6-0H,
2-Orokcumetun-5-[1-(2-prop-6-mermnd ennn)-nunepuaun-4-mn|-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[1-(2-®PTop-6-MeTundeHun)-nunepuaua-4-mi|-2-metmn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[1-(2-@Top-6-MeTHabernn)-munepunus-4-un]-2-[ “Hs |metun-7-(2-

TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
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Cnoxublii MeTHiIOBBIH 3¢up [S5-[1-(2-bpTOop-6-MeTundennn)-nunepuauH-4-umn|-6-
okco-7-(2-Ttpudropmerundoensun)-4,5,6,7-rerparunponupaszonol3,4-d|nupumunx-2-
UJ]-yYKCYCHOMN KHUCJIOTBI;

5-[1-(2-®PTop-6-MeTunpenun)-nunepuau-4-mnl-2-(2-rugpokcusTumn)-7-(2-
TpudpTopmernndbensun)-2,4,5,7-rerparunponupaszonol3,4-d]nupuMuanna-6-0H;

7-(2-Huknonponokcubdensuin)-5-[ 1-(2-¢ptop-6-metundenun)-nunepuauH-4-u|-
2-meTtun-2,4,5,7-rerparuaponupasono[3,4-d JnupuMuauH-6-0H;

5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mi|-2-metmi-7-(3-
TpudTOpMETHIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasono| 3,4-d | nupumuaus-
6-0H,;

5-(1-(2-@Top-6-MeTuind ernun)nunepuaua-4-ui)-2-metui-7-(3-rpudpTopmMeTH-
[6-*H]nupugus-2-uamertnn)-2,4,5,7-rerparuapo-6H-mupaszono[3,4-d aupumuans-6-
OH,

[5-[1-(2-DTop-6-MeTund enmn)-nunepuaut-4-mi|-6-okco-7-(2-
TpudpTopmernnOenHsun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-um]-
allETOHUTPUIL,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mil-2-(2-rugpoxcu-2-
mMeTuinponun)-7-(2-tpupropmerunodensmnn)-2,4,5,7-rerparunponupasonol3,4-
d]nupuMuanH-6-0H;

2-(2-AmuHO3THNI)-5-[ 1-(2-pTOp-6-MeTuAPeHUN )-nunepuanH-4-mn|-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-d]nupumMuana-6-0H;

CrnoxHbIli MeTUIOBBIN 3¢up 2-[5-[1-(2-pTop-6-MeTHADEeHUNT)-TUTEPUIUH-4 -1 |-
6-okco-7-(2-tpudropmernndensun)-4,5,6,7-rerparuaponupasonol3,4-d |nupumMuguH-
2-un|-2-MeTUINPONUOHOBON KUCIIOTHIL;

2-(2,2-AmsTokcudTuin)-5-[ 1-(2-prop-6-meTundennn)-nunepuans-4-un|-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;

2-[5-[1-(2-DP1op-6-meTundenun)-nunepunuH-4-uinl-6-okco-7-(2-
TpudpTopmernnOenHsun)-4,5,6,7-rerparuaponupaszono| 3,4-d|nupumuaun-2-umil-
aleTaMun;

2-[5-[1-(2-DProp-6-MeTundenun)-nunepuauH-4-uinl-6-okco-7-(2-
TpudpTopmernnOeH3un)-4,5,6,7-rerparuaponupazono|3,4-dnupumuaun-2-un]-N,N-

JAUMETUIIaCTaMU I,
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Cnoxublii MeTHiIOBBIH 3¢up 3-[5-[1-(2-pTop-6-MeTundenun)-nunepuaua-4-mi|-
6-okco-7-(2-tpudropmernndensun)-4,5,6,7-rerparuaponupasono|3,4-d |nupumMugus-
2-un]-2-MeTUANpPONNOHOBON KUCIIOTHI;

5-[1-(2-®Top-6-MeTundpenun)-nunepuaun-4-mnl-2-(2-ruapoxcu-1,1-
auMeTuiIdTUN)-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupasono[3,4-
d]mupuMuaANH-6-0H;

5-[1-(2-®Top-6-MeTundenun)-nunepuaua-4-ui|-2-(2-rugpoxkcunponu)-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mnl-2-[2-(3-meTokcuaszeTuauH-1-
un)-3tui|-7-(2-rpudpropmerundensuin)-2,4,5,7-rerparuaponupasono|3,4-
d]mupumMunnH-6-0H;

7-(6-Xnop-3-rpudTopmMeTunnupuanH-2-uamMetun)-5-[1-(2-prop-6-
MeTHII(EHMI )-TUNIepUANH-4-1|-2-MeTun-2,4,5,7-Terparuaponupasono[3,4-
d]mupumMunnH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuauna-4-mnl-7-(6-grop-3-
TpUPTOPMETHITUPUANH-2-UIMETHII )-2-MeTHI-2,4,5,7-TreTparunponupaszonol3,4-
d]mupumMunnH-6-0H,

5-[1-(2-®PTop-6-MeTunpeHnn)-nunepuau-4-mil-2-metun-7-(6-MmeTun-3-
TpupTOpMETHINIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasonol 3,4-dnupumuaus-
6-0H,

5-[1-(2-®Prop-6-meTundenwn)-nunepuaus-4-uil-7-(6-meTokcu-3-
TPUPTOPMETUITUPUAUH-2-UIMETHI )-2-MeTuN-2,4,5,7-TeTparuaponupasono|3,4-
d]mupumMunnH-6-0H;

5-[1-(2-®Top-6-MeTundeHun)-nunepuaun-4-mil-2-(3-rugpoxcu-2-
meTuinponuin)-7-(2-tpupropmerundensmn)-2,4,5,7-rerparunponupasonol3,4-
d]mupumMunH-6-0H;

2-(2,3-Auruppoxcunponui)-5-[1-(2-¢prop-6-metundenun)-nunepunus-4-umn|-7-
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol 3,4-dJnupuMuanH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mi|-2-((R)-2-runpokcu-3-
MeTOoKcHunponui)-7-(2-tpupropmernnoensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

CrnoxHblit METHUJIOBBIH s3¢up 2-xnop-3-[5-[1-(2-pTop-6-MeTundennn)-
nunepuaAnH-4-unl-6-oxkco-7-(2-rpupropmerunodensun)-4,5,6,7-

teTparuaponupaszoiof3,4-d | nupuMuIuH-2-1J|-IPOTUOHOBON KUCJIOTHI,
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3-[5-[1-(2-DProp-6-MeTundenun)-nunepunuH-4-uinl-6-okco-7-(2-
TpudpTopmernndensun)-4,5,6,7-rerparuaponupasono|3,4-dnupumuaun-2-umn]-2-
METHJIPONHOHUTPHUIL;

2-(3-AmMuno-2-metunnponun)-5-[1-(2-prop-6-mMeTundennn)-nunepuaua-4-ui|-
7-(2-Tpudpropmerundensun)-2,4,5,7-rerparngponupaszonol3,4-d |nupuMunue-6-0H;

5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-uil-2-((S)-2-runpokcu-3-
MeToKcunpomnmi)-7-(2-tpupropmerunoensmun)-2,4,5,7-rerparunponupasonol3,4-
d]mupumMuanH-6-0H;

5-[1-(2,6-AumeTundenun)-nunepuaui-4-un|-2-merumi-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-Metokcu-6-meTrind eHmn )-nunepuant-4-mi|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;

3-®Prop-2-{4-[2-meTnin-6-okco-7-(2-rpudpropmerundensnn)-2,4,6,7-
TeTparuaponupasonio[3,4-d | nupuMuauH-S-un|-nunepuauH- 1 -un } -OeH3OHUTPUI,

7-(6-AuMeTnnaMuHo-3-TpUPTOPMETUINUPUANH-2-UIMeTHN)-5-[ 1-(2-pTop-6-
MeTHII(PEHWII )-TTUNIepUANH-4-1i|-2-MeTun-2,4,5,7-Terparuaponupasono[3,4-
d]mupumMunnH-6-0H,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-ui|-2-metui-7-(6-MeTuIaMHUHO-3 -
TpupTOpMETHINIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasonol 3,4-dnupumuaus-
6-0H,

5-(2'-®dtop-4'-merun-3,4,5,6-rerparunpo-2H-[1,3'|0unupununun-4-un)-2-
mMeTua-7-(2-rpupTopmerundensun)-2,4,5,7-rerparuaponupaszoo[3,4-d]nupumMuauH-
6-0H,;

CnoxHbIH METUJIOBBIH 3¢up 2-nuMeTHIaMuHO-3-[5-[1-(2-pTop-6-MeTundeHmn)-
nunepuanH-4-ui|-6-okco-7-(2-tpupropmerundensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuauH-2-1j]|-IpOTUOHOBOU KUCIIOTHI,

5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnnmn-4-mn)-2-
meTui-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMuanH-
6-0H,;

2-(2-AnmetnnamMuHO-3 -THAPOKCcHIpONHI)-5-[ 1-(2-pTop-6-MeTundennmn)-
nunepuanH-4-un|-7-(2-rpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuana-4-mil-2-(2-MmeTunaMuHOI THNI )-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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2-(2-AumernnamunosTuN)-5-[ 1-(2-prop-6-meTundennn)-nunepuauH-4-umn|-7-
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupumMuanH-6-0H;

5-[1-(2-®PTop-6-MeTunpenun)-nunepuaun-4-mnl-7-(2-prop-6-
TpudpTopmerundensun)-2-metun-2,4,5,7-rerparunponupasonol3,4-d nupumMuanH-6-
OH,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaun-4-mi|-2-(2-mupponuanH- 1 -uIsTHNI)-
7-(2-tpudTopmerundensun)-2,4,5,7-rerparugponupasoiol3,4-d jnupuMunuH-6-0H;

5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mi|-2-(2-nunepuanH- 1 -unstun)-7-
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupuMuanuH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mi|-2-(2-moppoanH-4-unstmn)-7-
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupuMuanH-6-0H;

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mn|-2-[2-(4-metunnunepasun-1-
un)-3tun|-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasono|3,4-
d]mupumMunnH-6-0H;

N-{2-[5-[1-(2-DPTop-6-MeTrnd eHMN )-TUnepUANH-4-11]-6-0KCO-7-(2-
TpudpTopmernnOensun)-4,5,6,7-rerparuaponupasono|3,4-d| nupumuaua-2-un]-3Tun § -
aleTaMun;

CnoxnbIli mpem-0yTUIIOBBIN a3¢dup {2-[5-[1-(2-pTOp-6-MeTundeHUN)-
nunepuaAnH-4-unl-6-oxkco-7-(2-rpupropmerundensun)-4,5,6,7-
Terparuaponupaszono[3,4-dnupumMuarH-2-ui]-3Ti } -kapOaMHUHOBOM KHCJIOTHI,

2-Metun-5-(3'-metun-3,4,5,6-rerparunpo-2H-[ 1,2'[ounupunuaun-4-umn)-7-(2-
tpudTopmeTundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMuauH-6-0H;

2-(2-IuknonponuaaMuHOITUN)-5-[ 1-(2-pTop-6-meTundenrn)-nunepunnH-4-
wi]-7-(2-rpudpropmerundoensmun)-2,4,5,7-rerparugponupaszonol3,4-d jnupuMuanH-6-
OH,
5-[1-(2-@Top-6-MeTunperun)-nunepuaua-4-ui|-2-[2-(M300pONUIMETHIAMIHO )-
st ]-7-(2-tpudpropmerundensun)-2,4,5,7-rerparuaponupaszono| 3,4-d jJnupumMunun-6-
OH,
2-[2-(LlukaonpOonUIAMETHIAMHUHO)-3TUI|-5-[ 1-(2-pTOop-6-MeTundennn)-
nunepuanH-4-un|-7-(2-rpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H;
5-[1-(2-®PTop-6-MeTunpenun)-nunepuauH-4-mnl-2-{2-[(2-MeTOKCUITHII )-
METHJIAMUHO|-3Tua } -7-(2-TpudTopmerundensun)-2,4,5,7-rerparugponupasonol3,4-

d]nupumMuanH-6-0H;
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2-[5-[1-(2-P1op-6-MeTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
TpudpTopmeTnnOeH3un)-4,5,6,7-rerparuaponupaszonol 3,4-dnupumuaun-2-um]-
NPOMUOHAMUL;

5-[1-(2-®Top-6-MeTunpeHun)-nunepuauH-4-ui]-2-okceran-3-mi-7-(2-
TpudpTopmernndbensun)-2,4,5,7-rerparunponupaszonol3,4-d]nupuMuanna-6-0H;

2-[5-[1-(2-D1op-6-MeTundenun)-nunepunuH-4-uil-6-okco-7-(2-
tpudpTopmernnOensun)-4,5,6,7-rerparuaponupasonol3,4-d|nupumuaun-2-uil-
NPOMTUOHUTPHI,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuana-4-mi|-2-(2-HUTPOLUUKIOTeKCHI )-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

Cnoxubli  mpem-OyTunoBeiii  3¢up {2,2,2-rpudrop-1-[5-[1-(2-pTOp-6-
MeTHII(EHII )-TuNepUANH-4-1|-6-0kco-7-(2-Tpudpropmernndensmun)-4,5,6,7-
teTparuaponupasono[3,4-d | nupumMuaun-2-un|-1-MeTund TII } -kapOaMUHOBOM
KHCJIOTHI,

2-[5-[1-(2-DProp-6-MeTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
TpudpTopmernnOeHsun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-umi]l-
U300y THPaMHUL,

4'-Metun-4-[2-metun-6-okco-7-(2-rpudpropmernndensun)-2,4,6,7-
terparuaponupasono[3,4-dlnupumunun-5-un]-3,4,5,6-rerparuapo-2H-
[1,3"]ounupunuaui-2'-kapOOHUTPHUI,

5-(4'-®rop-2'-metun-3,4,5,6-rerparunpo-2H-[1,3'|[ounupunuamn-4-un)-2-
mMeTua-7-(2-rpupTopmerundensun)-2,4,5,7-rerparuaponupaszoo[3,4-d]nupumMuauH-
6-0H,;

2-[5-[1-(2-DP1op-6-meTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
tpudpTopmernndensun)-4,5,6,7-rerparuaponupasonol3,4-dnupumuaun-2-umn]-2-
METHJITPOMHOHUTPHUIL;

2-(2-Amuno-1, 1-numetnnatun)-5-[ 1-(2-¢prop-6-metundennn)-nunepuauH-4-
uin]-7-(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,

Cnoxublii mpem-0ytunossiit 3¢pup 3-[5-[1-(2-¢prop-6-MeTnndeHnn)-nunepuanH-

4-un]-6-okco-7-(2-tpudropmerundoensmn)-4,5,6,7-rerparunponupaszonol3,4-

d]mupumMuanH-2-un|-azeTuauH- 1 -kapOOHOBOW KUCIOTHI,
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Crnoxubiii mpem-0ytunossiit 3¢pup 3-[5-[1-(2-¢prop-6-mMeTnndeHnn)-nunepugnH-
4-un]-6-okco-7-(2-tpudropmerundoensmn)-4,5,6,7-rerparugponupasonol3,4-
d]nupuMuanH-2-un]-nuppoaunuH- 1 -kapOOHOBON KHUCIOTHI;

5-(2',4'-AumeTokcu-3,4,5,6-rerparuapo-2H-[1,3'|Ounupuannnn-4-un)-2-MeTu-
7-(2-Tpudpropmerundensun)-2,4,5,7-rerparngponupasonol3,4-dnupuMunue-6-0H;

Cnoxubiii mpem-0ytunossiit 3¢pup 2-[5-[1-(2-¢pTop-6-mMeTundeHnn)-nunepuanH-
4-un]-6-okco-7-(2-tpudropmerundoensun)-4,5,6,7-rerparuaponupaszonol3,4-
d]mupuMHANH-2-UIMETHI |-TUPPOTUIHH- | -kapOOHOBON KUCJIOTHI;

CrnoxHbIit mpem-0yTUIIOBBIN sdup {2-[5-[1-(2-pTOp-6-MeTundeHUN)-
nunepuanH-4-ui|-6-okco-7-(2-tpupropmerunodensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuanH-2-1j | -IUKJIOTeHTU } -KapOaMUHOBOM
KHCJIOTHI,

4-Xnop-N-{2-[5-[1-(2-pTop-6-MeTrndennn)-nunepuant-4-ui|-6-okco-7-(2-
TpudpTopmernndensun)-4,5,6,7-rerparuaponupasono|3,4-dmupumunun-2-unl-1,1-
OUMETHIIITUI } -O€H30JICYy Ib( OHAMMU,

5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mn]-2-(1-uzo0yrunazeTuann-3-mn)-
7-(2-rpudTopmerundensun)-2,4,5,7-rerparugponupasonol3,4-d jnupumMunnH-6-0H;

2-[1-(2,2-AudTopaTun)-azeTuaun-3-mi]-5-[ 1-(2-pTop-6-meTundenun)-
nunepuanH-4-un|-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]nupumuanH-6-0H;

2-[1-(2-®TopaTHN)-a3eTuauH-3-uul-5-[ 1-(2-prop-6-meTundennn)-nunepuauH-
4-un]-7-(2-tpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-d | nupuMuaun-6-
OH,

Cnoxubli  mpem-OyTunoBeiii  3¢up (R)-4,4-nudprop-2-[5-[1-(2-pTop-6-
MeTHI(EH I )-TunepuaAnH-4-1i|-6-okco-7-(2-tpudpropmernndensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuANH-2-UIMETH |-TUPPONHANH- | -kapOOHOBOH
KHCJIOTHI,

CrnoxHblit mpem-0yTUIOBBIN 3dup (S)-4,4-nudrop-2-[5-[1-(2-pTop-6-
MeTHI(EHII )-TUNepUANH-4-1|-6-0kco-7-(2-Tpudpropmernndensmn)-4,5,6,7-
TeTparuaponupasonof3,4-d |nupuMuanH-2-UIMETHI |-THPPONHANH- | -kapOOHOBOH
KHCJIOTHI,

N-{2-[5-[1-(2-DTop-6-MeTrnd eHMN )-UnepuAnH-4-1]-6-0kco-7-(2-
TpudpTopmernnOensun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-unl-1,1-

OUMETHUIIITUI } -2-HUTPOOEH30JICY b OHAMMUN,
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2-((R)-4,4-IudpTopnupponuaun-2-uamerun)-5-[ 1-(2-prop-6-metundenmn)-
nunepuanH-4-un|-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]nupumMuanH-6-0H;

2-((S)-4,4-AudTopnupponuaun-2-unmetun)-5-[ 1-(2-pTop-6-metundenmn)-
nunepuauH-4-unl-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasoinol3,4-
d]mupuMuaANH-6-0H;

2-(1-Auetuanupponuaun-3-mi)-5-[ 1-(2-prop-6-metrnd enmn )-nunepuaun-4-
wi]-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,

2-(1-AuerunaszeTunuH-2-unmetin)-5-[1-(2-prop-6-meTund eHun)-nunepuaua-4-
wi]-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,

2-(1-Auetnnnupponuaun-2-unmetun)-5-[ 1-(2-prop-6-metundennn)-
nunepuanH-4-un|-7-(2-rpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H;

Cnoxublii MeTriioBbId 3¢up 3-[5-[1-(2-pTop-6-MeTundennn)-nunepuaua-4-ui|-
6-okco-7-(2-Trpudropmernndensun)-4,5,6,7-rerparuaponupasono|3,4-d |nupumMugu=-
2-un|-azetunuH-1-kapOOHOBON KHUCIOTHI,

Cnoxubii  mpem-6ytunosbii  3¢up  (S)-2-[5-[1-(2-pTop-6-MeTundenun)-
nunepuanH-4-uil-6-okco-7-(2-rpupropmernndensun)-4,5,6,7-
Terparuaponupaszono[3,4-dnupuMuanH-2-uaMeTu |-a3eTHANH- 1 -kapOOHOBO
KHCJIOTHI,

Cnoxublii MeTunossiid a3¢up (S)-2-[5-[1-(2-¢pTop-6-meTundenun)-nunepunuH-4-
ui]-6-okco-7-(2-tpudpropmernndensun)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMHUINH-2-UTMETU |-a3e THAUH- | -kKapOOHOBOI KHCJIOTHI;

Cnoxubiii stunossiii 3¢gup (S)-2-[5-[1-(2-¢pTop-6-MmeTundennn)-nunepunuH-4-
ui]-6-okco-7-(2-tpudropmerundensuin)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMHUINH-2-UTMETUI |-a3e THAUH- | -KapOOHOBOW KHUCJIOTHI,

CrnoxHbli ~ W30MpPONMMIOBBIA  3dup (S)-2-[5-[1-(2-pTop-6-MeTundennn)-
nunepuaAnH-4-un|-6-okco-7-(2-tpupropmerunodensun)-4,5,6,7-
TeTparuaponupaszonof3,4-d | nupuMuANH-2-UIMETU |-a3e THANH- | -kapOOHOBOH

KUCJIOTHI;
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Cnoxublii sTHnoOBbIH 3¢up 3-[5-[1-(2-pTOop-6-MeTundenun)-nunepuaua-4-umn|-
6-okco-7-(2-tpudropmernndensun)-4,5,6,7-rerparuaponupasono|3,4-d |nupumMugus-
2-un)-azeTunuH-1-kapOOHOBON KUCIOTHI

CnoxHbiii nzonponunoselii 3gup 3-[5-[1-(2-¢pTop-6-MeTunpeHnn)-nunepuant-
4-un]-6-okco-7-(2-tpudpropmerundensuin)-4,5,6,7-rerparugponupaszonol3,4-
d]nupumuanH-2-un|-a3eTuauH- 1 -KapOOHOBOI KUCIOTHI,

Cnoxubii ~ mpem-0ytunoseiii  3¢up  (R)-2-[5-[1-(2-pTop-6-MeTundenn)-
nunepuanH-4-mui|-6-okco-7-(2-tpupropmerundensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuInH-2-UIMETU |-a3e THANH- | -kapOOHOBOM
KHCJIOTHI,

5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-ui|-2-(1-uzodyrupunazeTuin-3 -
un)-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-d jnupuMuanH-6-
OH,

Cnoxublii n300yTunossii 3¢gup 3-[5-[1-(2-¢pTop-6-MmeTundennn)-nunepuaus-4-
ni]-6-okco-7-(2-tpudropmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]mupumMuanH-2-un|-a3eTuauH- 1 -kapOOHOBOUW KUCIOTHI,

Cnoxubiii MetunoBbiil 3¢up (R)-2-[5-[1-(2-¢pTop-6-MmeTundennn)-nunepunus-4-
ui]-6-okco-7-(2-rpudpropmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMuUANH-2-UIMETUI |-a3e TUANH- | -KapOOHOBOMN KHCJIOTHI;

Cnoxupiii stunoBsid 3pup (R)-2-[5-[1-(2-¢pTop-6-meTundenwn)-nunepuant-4-
ui]-6-okco-7-(2-tpudropmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMuUINH-2-UIMETHI |-a3€ TUAUH- | -KapOOHOBON KHCJIOTHI;

CnoxHbIH  W30MPONUIOBBIA  3dup (R)-2-[5-[1-(2-pTOp-6-MeTundenn)-
nunepuanH-4-mui|-6-okco-7-(2-tpupropmerundensmun)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuIuH-2-UIMETU |-a3eTHANH- | -kapOOHOBOM
KHCJIOTHI,

5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mml-2-(1-
MeTaHCyIbpoHUNA3eTUANH-3-1n)-7-(2-Tpudropmernndensun)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunua-6-0H;

Humernnamun 3-[5-[1-(2-pTop-6-merundenun)-nunepuaun-4-mi]-6-oxkco-7-(2-
TpudpTopmernnOenHsun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-umil-

a3eTuaUH-1-Cynb(pOHOBON KHUCIOTHI,
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5-(2'-Metokcu-4'-metuin-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnumn-4-ui)-2-
MeTus-7-(3-TpuPpTOPMETUNNUPUIUH-2-UIMETHT)-2,4,5,7-TeTparuaponupasono|3,4-
d]nupumMuanH-6-0H;

Cnoxnbli OKCeTaH-3-UJ0BbII a¢up 3-[5-[1-(2-pTop-6-MeTrndeHnn)-
nunepuanH-4-uinl-6-okco-7-(2-rpupropmernndensun)-4,5,6,7-
terparuaponupaszono[3,4-dnupumunuH-2-un]-a3eTHaANH- 1 -kKapOOHOBOMH KUCIOTHI,

Cnoxubiii  3-tpudropmernnokceran-3-uiaoBblii  3pup  3-[5-[1-(2-pTop-6-
MeTHI(EHMI )-TunepuaAnH-4-mi|-6-okco-7-(2-tpudpropmernndensmn)-4,5,6,7-
teTparuaponupasono[3,4-d|nupumMuaun-2-unl-a3eTuauH- 1 -kapOOHOBOI KUCIOTHI,

CnoxHbli 3-mMeTuUNOKCeTaH-3-unoBbldi 3dup 3-[5-[1-(2-pTop-6-MeTundenun)-
nunepuaAnH-4-ui|-6-okco-7-(2-tpupropmerunodensmn)-4,5,6,7-
teTparuaponupasono[3,4-d|nupumMuann-2-un|-azeTunuH- 1 -kapOOHOBOI KHUCIOTHI,

5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-ui]-2-[ 1-(5-merun-
[1,3,4]okcanuazon-2-un)-a3eTuanuH-3-un|-7-(2-rpudpropmerundensnn)-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;

5-[1-(2-®Top-6-MeTundenun)-nunepuaua-4-ui]-2-[ 1-(5-uzonponui-
[1,3,4]okcanuazon-2-un)-a3eTuauH-3-unl-7-(2-rpudpropmerundensnn)-2,4,5,7-
terparuaponupasono3,4-d|nupumunua-6-0H;

5-[1-(2-®PTop-6-MeTunpenun)-nunepuau-4-mnl-7-(2-rpupropMeTUnOEH3 U )-2 -
[1-(5-tpudropmeTnn-[1,3,4]okcannazon-2-umn)-azeruaun-3-mnl-2,4,5,7-
tTerparugponupasonol3,4-d|nupuMuana-6-0H;

CrnoxHbIli u3onponuyioBbii 3¢up 5-[1-(2-pTop-6-MeTundeHun)-nunepuana-4-
uin]-6-okco-7-(2-tpudpropmernndensmn)-4,5,6,7-rerparugponupasonol3,4-
d]mupumMuauH-2-kapOOHOBON KHUCJIOTHI;

JumeTunaMun 5-[1-(2-pTop-6-meTund ennn)-nunepuaun-4-mui|-6-okco-7-(2-
TpudpTopmermnOensun)-4,5,6,7-rerparuaponupasonol3,4-d|nupumugun-2-
KapOOHOBOI KHUCIIOTHI;

5-[1-(2-@PTop-6-MeTunpenun)-nunepuaua-4-min|-2-(2-metunnponenun)-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTundeHun)-nunepuaun-4-mn|-2-(2-merunannmn)-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
5-[1-(2-@Top-6-MeTunpeHun)-nunepuana-4-mn]-2-n3o0yrun-7-(2-

TpudpTopmernndbensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
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5-[1-(2-@Top-6-MeTunabernn)-munepunus-4-un]-2-[2-([*Hs |metun)[1,1,2,3,3,3-
*H¢|npornun]-7-(2-rpudropmernnbensin)-2,4,5,7-reTparuaponupasonol3,4-
d]nupumMuanH-6-0H;

5-[1-(2-®Top-6-MeTunpeHun)-nunepuau-4-mnl-2-(2-oxkcoazeTuanH-3-un)-7-(2-
TpudpTopmernndbensun)-2,4,5,7-rerparunponupaszonol3,4-d]nupuMuanna-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuauu-4-mm]-2-(1-
METHJILUKJIONPONMHUIMETIN )-7-(2-TpudropmeTunodensmnn)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunuH-6-0H;

2-(2,2-Audropatun)-5-[1-(2-pTop-6-meTundennn)-nunepuaua-4-mi|-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

2-(1,1-Aumerunmnpon-2-unun)-5-[ 1-(2-pTop-6-metund enwn )-nunepuanH-4-uu| -
7-(2-rpudtopmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupuMuanH-6-0H;

5-[1-(2-®PTop-6-MeTundeHun)-nunepuaun-4-mi|-2-uzonponui-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-@Top-6-meTundennn)-munepunus-4-un]-2-([1,1,1,2,3,3,3-"H; | npomnasn-
2-un)-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupasoino3,4-d |nupumMuauna-6-
OH,

5-[1-(2-@Top-6-meTuadennn)-munepunus-4-un]-2-([1,1,1,3,3,3-"Hg]mponan-2-

un)-7-(2-rpudpropmerunoensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,

5-[1-(2-®Prop-6-meTundenun)-nunepuans-4-mnl-2-(3-¢propokceran-3-
unmMeTun)-7-(2-tpudpropmerundensmn)-2,4,5,7-rerparuaponupasonol3,4-
d]mupumMunnH-6-0H;

2-Iuknonponunmetui-S-[ 1-(2-prop-6-meTundennn)-nunepuaua-4-uil-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mil-2-(3-mMeTuiokceran-3-
unMeTun)-7-(2-tpudropmernndensmn)-2,4,5,7-rerparugponupasonol3,4-
d]mupumMunnH-6-0H;

2-(1-Propuuknonponunamerin)-S-[ 1-(2-prop-6-mMeTund enun)-nunepuana-4-
ui]-7-(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d jnupuMuanH-6-
OH,

5-[1-(2-®PTop-6-MeTundenun)-nunepuau-4-mil-2-(2-grop-2-merunanponun)-7-

(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;
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2-Otun-5-[1-(2-prop-6-meTnndennn)-nunepuaus-4-un|-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
2-[1,1,2,2,2-"Hs]9tin-5-[ 1-(2-prop-6-metund enun )-nunepuans-4-um]-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupuMuaue-6-0H ;
5-[1-(2-®Prop-6-meTundenwn)-nunepuaut-4-ui]-2-(3-ruapoKCHOKCeTaH-3 -
uimeTun)-7-(2-rpudpropmetundensun)-2,4,5,7-rerparugponupaszonol3,4-
d]mupumMunnH-6-0H;
2-(2,2-Audropnponun)-5-[1-(2-pTop-6-metrnd enrn)-nunepuaun-4-un|-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
2-mpem-bytun-5-[1-(2-¢prop-6-metundenun)-nunepunuH-4-uinl-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
2-Iuknonponun-5-[1-(2-prop-6-merundenun)-nunepuaua-4-umil-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[1-(2-@PTop-6-MeTundenun)-nunepuau-4-mnl-2-((S)-2-propnponmn)-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepunua-4-mil-2-((R)-2-propnponun)-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
2-((S)-2,2-Nudrop-1-merunatun)-5-[1-(2-prop-6-meTundenun)-nunepuaua-4-
uin]-7-(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d jJnupuMuanH-6-
OH,
2-((R)-2,2-Audprop-1-mermnstun)-5-[1-(2-pTop-6-Merundennn)-nunepugun-4-
un]-7-(2-rpupTopmerundensun)-2,4,5,7-rerparuaponupasono3,4-d | nupuMuanH-6-
OH,
2-((R)-2,2-AudropuuxiaonponuameTtu )-5-[ 1-(2-prop-6-meTundennn)-
nunepuanH-4-un|-7-(2-rpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunH-6-0H;
2-((S)-2,2-Audropuuknonponunmerii)-S-[ 1-(2-prop-6-meTundenun)-
nunepuanH-4-un|-7-(2-rpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaui-4-mil-7-(3-TpupToOpMeTUITHP U UH -
2-unmertnn)-2,4,5,7-rerparunponupaszonol 3,4-dnupumuann-6-oH,;
2-(2,2-Andropnponmn)-5-[1-(2-pTop-6-meTund ennn)-nunepuaun-4-un|-7-(3-
TpudpTOpMETHIIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasonol 3,4-dnupumuaus-

6-0H,
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5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3"|ounupuannann-4-mn)-7-(2-
TpudpTopMeTHNOEH3UM)-2-(2-TPUMETHUIICUIAHUII TOKCUMETH I )-2,4,5,7-
terparuaponupasono[3,4-d|nupumunun-6-0oH;
5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3"|ounupuannamnn-4-umn)-7-(2-
TpudpTopmernndbensun)-2,4,5,7-rerparunponupaszonol3,4-d]nupuMuanna-6-0H;
2-(1-@ropuuknonponuametii)-S-[ 1-(2-prop-6-mMeTund eHnn)-nunepuaua-4-
wi]-7-(3-TpupTOpMETUNINHUPUAUH-2-UIMeTHI)-2,4,5,7-TeTparugponupasono3,4-
d]mupumMuanH-6-0H;
2-(1-@ropuuknonponuamMerii)-S-(2'-merokcu-4'-metun-3,4,5,6-rerparuapo-2H-
[1,3"|0unupunuann-4-un)-7-(2-tpudpropmernndensmn)-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;
2-(2,2-Andropnponmn)-5-(2'-metokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|ounupunuaun-4-un)-7-(2-tpudpropmernndensunn)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;
2-Iuxknonponun-5-[1-(2-prop-6-merundenun)-nunepuaua-4-umnl-7-(3-
TpudpTOpMETHIIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupaszono| 3,4-d | nupumuaus-
6-0H,
2-Iluknonponun-5-(2'-merokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|ounupununun-4-un)-7-(2-rpudpropmerundensun)-2,4,5,7-
Terparuaponupasonol3,4-d|nupuMuana-6-0H;
7-(2-bpom-6-TpudTopmerundensui)-2-uukaonponui-5-[ 1-(2-gprop-6-
metundenun)-nunepuaun-4-un|-2,4,5, 7-trerparuaponupaszono|3,4-d | nupumMunuH-6-
OH,
7-(2-Bpom-6-Tpudropmernndensun)-2-(2,2-gudpropnponun)-5-[1-(2-prop-6-
MeTHI(peHI )-munepuann-4-mi|-2,4,5,7-rerparugponupaszono[3,4-d | nupumMuauH-6-
OH,
5-[1-(2-®PTop-6-MeTunpenun)-4-MeTunnune puauH-4-mi|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[(S)-1-(2-DTop-6-MmeTrndenunn)-azenan-4-ui|-2-meTun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[(R)-1-(2-®Top-6-MeTundenunn)-azenan-4-un|-2-metuin-7-(2-

TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
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2-MerokcumeTun-5-(2'-mertokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3"lounupunuaun-4-un)-7-(2-rpudpropmernndensunn)-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;
7-(2-Luknonponunbensun)-5-[ 1-(2-¢pTop-6-meTund enun )-nunepuanH-4-mi|-2-
metun-2,4,5,7-rerparugponupaszonol3,4-d|nupuMuanH-6-0H;
5-[1-(2-@Top-6-MeTundeHun)-nunepuaun-4-mn|-7-(2-uzonponundeH3ni)-2-
mMetua-2,4,5,7-rerparugponupasonol3,4-d|nupumMmunua-6-0H,
5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-mi|-2-metumi-7-(2-
TpudpTopmerokcubensmn)-2,4,5,7-rerparuaponupasono| 3,4-d | nupumMunua-6-0H;
7-(2-Xnop6en3mn)-5-[1-(2-pTop-6-metmnd eHun)-nunepuaut-4-mui|-2-MeTHI-
2,4,5,7-rerparuaponupasonol3,4-d|mupumMuagua-6-0H,
5-[1-(4-Xnop-2,5-gumeTun-2H-nupazon-3-un)-nunepuaus-4-un|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[1-(2-®PTop-6-TpudTopMeTrnd eI )-nunepuanH-4-mi|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2-®PTop-6-TpuPTOpMETOKCUPEHIII )-TUTTePUANH-4 -1 |-2-MeTun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[1-(2-Xnop-6-Metundenun)-nunepuaua-4-mi|-2-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mnl-2-metun-7-[(R)-1-(2-
tpupropmerundennn)->3tuil-2,4,5,7-rerparuaponupaszonol3,4-d]nupumMunun-6-0oH;
5-[1-(2-DTop-6-meTundenun)-nunepunut-4-ui|-2-metun-7-[(S)-1-(2-
tpudTopmermndennn)->tuinl-2,4,5,7-rerparugponupaszonol3,4-dmupuMuanH-6-0H;
7-(2-Huknonponunmerokcudensumn)-5-[ 1-(2-prop-6-mMmeTund eHnn )-nunepuauH-
4-unl-2-metun-2,4,5,7-rerparunponupasono|3,4-d JnupumMunnH-6-0H;
5-[1-(2-®PTop-6-MeTunpeHuN)-nunepuanH-4-mi|-7-(4-u30MpONmIMTUPUMHINH-S -
WIMeTHNI)-2-MeTun-2,4,5,7-rerparugponupasonol 3,4-dJnupumMuans-6-0H;
5-[1-(2-@Top-6-MeTundeHun)-nunepuaun-4-mn|-2-metun-7-[2-(oxkceran-3-
UIoKkcH)-6en3mn]-2,4,5,7-rerparugponupasonol3,4-d|mupumMuaua-6-0oH;
5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaun-4-mn|-7-(2-u3onponokcudeH3 umn)-2-
Metua-2,4,5,7-rerparugponupasonol3,4-d|mupumMunuH-6-0H,
7-(2-2Tokcuben3mn)-5-[1-(2-pTop-6-meTrndennn )-nunepuant-4-ui|-2-MeThI-

2,4,5,7-rerparugponupasonol3,4-d|nupumMuaua-6-0H,
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5-[1-(2-U3onponundennn)-nunepuanH-4-un]-2-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2-Huknonponuindenun)-nunepuant-4-mun|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparunponupasonol3,4-d]nupuMuanH-6-0H;
5-[1-(2-@rop-6-meTundenun)-nunepuanH-4-mn]-7-(4-u30mponoKCUUPUAAZTH-
3-unmerun)-2-metun-2,4,5,7-rerparugponupasonol3,4-djnupumMunuH-6-0H;
5-[1-(2-®@Top-6-MeTunDEeHUT)-MUPPOTUAUH-3 -1 |-2-MeTHI-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
5-[(R)-1-(2-®Top-6-MeTHAd €HII )-MUPPOTUANH-3 -1 |-2-MeTui-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[(R)-1-(2,6-AumeTundeHun)-nuppoauaun-3-mi|-2-metmi-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
5-[(S)-1-(2,6-AumeTnnd eHun)-nupponuant-3-mi|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[(R)-1-(2-®PTop-6-MeTHid €HIII )-3 -METHIUP POJUANH-3 -1 |-2-MeThI-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[(S)-1-(2-DTop-6-MeTHndeHnN)-3-MEeTHIIUPPONUANH-3 -1 |-2-MeTun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
5-[(R)-1-(2-®PTop-6-MeTHnd eHMN )-TUnepuaAnH-3 -ui|-2-metun-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMuauH-6-0H;
5-[1-(2-®Prop-6-meTundenun)-a3eTuIuH-3 -1 |-2-metun-7-(2-
tpudTopmeTundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMuaguH-6-0H;
6-[1-(2-®Prop-6-meTundenun)-nunepunua-4-uinl-4-(2-rpudpropmernndeHsun)-
2,4,6,7-rerparuapo-[1,2,3]rpuazono[4,5-d|Jnupumunuu-5-oH;
6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui|-2-metmi-4-(2-
tpudropmerundensun)-2,4,6,7-rerparuapo-[1,2,3]rpuazono[4,5-d | nupumMuaun-5-0H;
6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui|-2-metuin-4-(3-
TpudpTOpMETHIIUPUAUH-2-UIMeTHN)-2,4,6,7-TreTparunpo-[ 1,2,3 | tpuazono[4,5-
d]mupumMunnH-5-0H;
6-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupuanumn-4-un)-2-
mMetuia-4-(2-rpupropmerundensun)-2,4,6,7-rerparunpo-[1,2,3 Jrpuazono[4,5-

d]mupumMuanH-5-0H; U
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6-(2'-Metokcu-4'-metuin-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnumn-4-uin)-2-
MeTuN-4-(3-TpuPpTOpMETUNNUPUIUH-2-UIMETHN )-2,4,6,7-TeTparuapo-
[1,2,3]Tpuaszono[4,5-d|nupumMunH-5-0H.

46) B pomonHeHME K COEAUMHEHHUSM, T[E€PEYHCIEHHBIM B  BapHAaHTE
OCyIlleCTBJIeHUsA 45), NOMOJHUTENbHbIE COENMHEHUS B COOTBETCTBHU C BapUAHTOM
OCYIIeCTBJICHUs |) BBIOUPAIOT U3 CIEAYIOLUIUX COSTHMHEHUI:

(S)-6-[1-(2-@Top-6-MeTrndennn)-nunepuaun-4-mi|-2,7-numernn-4-(2-
tpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-dnupumMunuH-5-0H,

(R)-5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-ui|-2,4-gpumerun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(S)-5-[1-(2-DTop-6-MeTrndennn)-nunepuaun-4-mi|-2,4-numernn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(R)-2-(2,2-Audpropnponun)-6-[1-(2-¢prop-6-meTundennn)-nunepunuH-4-umn|-7-
meTun-4-(2-rpudropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-dnupumMuanH-
5-0H;

(S)-2-(2,2-Audpropnponun)-6-[ 1-(2-¢pTop-6-meTundennn)-nunepuauH-4-umn|-7-
mMeTun-4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;

(S)-6-[1-(2-DPTop-6-MeTrnd e )-nunepuant-4-mi|-7-metun-4-(2-
TpudprTopmernndensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupumMuann-5-0H;

(R)-2-Iuknonponun-6-[1-(2-¢prop-6-meTnndenmn )-nunepuant-4-uil-7-MeTui-
4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszono[4,3-dnupumMunuH-5-0H;

(S)-2-Huxnonponun-6-[1-(2-pTop-6-meTundennn)-nunepuanH-4-uin|-7-MeTUII-
4-(2-tpudpropmerundensmn)-2,4,6,7-rerparunponupaszoinol4,3-d jnupuMuauH-5-0H.

47) B ngomojnHeHWe K COEOUHEHHSIM, TMEPEYHMCIEHHBIM B  BapHAHTax
ocymectByieHuss 45) u 46), NONOJHHUTENbHbIE COEIUHEHUS B COOTBETCTBHHU C
BAPUAHTOM OCYIIECTBJICHHUS 1) BBIOUPAIOT U3 CIEAYIOLIUX COCIMHEHMI:

I-Iluknonponunmeruin-S-[ 1-(2-prop-6-metund enun)-nunepuaua-4-mil-7-(2-
TpudpTopmernndensun)-1,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

I-Iuknonponun-6-[ 1-(2-prop-6-merundenun)-nunepuaua-4-uil-4-(3-
TpudpTOpMETHIIUPUAUH-2-UIMeTHN)-1,4,6,7-TeTparuaponupaszonol4,3-d|nupumuaus-
5-0H;

I-Iuknonponunmerui-6-[ 1-(2-prop-6-metundennn)-nunepuaua-4-umil-4-(2-

TpudpTopmernndensun)-1,4,6,7-rerparuaponupasonol4,3-dlnupumMunun-5-oH,
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6-[1-(2-Prop-6-meTundenun)-nunepunua-4-umnl-1-(1-
METUJILUKJIONPONHUIMETHN )-4-(2-TpudropmeTnnoensun)-1,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-oH;

6-[1-(2-Prop-6-meTundenun)-nunepuaua-4-ui)-1-(2-gprop-2-mMmeTunnponun)-4-
(2-tpupropmerundensun)-1,4,6,7-rerparuaponupasonol4,3-dlnupumMuanH-S5-0H;

1-(2,2-Audropnponun)-6-[ 1-(2-pTop-6-meTund ennn)-nunepuaun-4-un|-4-(3-
TpudpTOpMETHITUPUAUH-2-UaMeTHN)-1,4,6,7-TeTparuaponupasonol4,3-d|nupumuaus-
5-0H;

(S)-1-(2,2-Audpropnponun)-6-[ 1-(2-pTop-6-meTundennn)-nunepuaua-4-umn|-7-
meTui-4-(2-rpudropmerundensun)-1,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;

6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-uil-4-(2-rpudpropmernndensmn)-1-
(2-TpumeTHiCUNAaHMI3TOKCUMETHN )-1,4,6,7-Terparuaponupasono[4,3-d|nupumMunus-
5-0H;

6-(2'-Metokcu-4'-merun-3,4,5,6-rerparunpo-2H-[ 1,3'|ounupunununn-4-un)-4-(2-
TpudpTopmMeTHnOeH3UM)- 1 -(2-TpUMETHIICUIAHUII TOKCUMETHI )-1,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-oH;

6-[1-(2-Prop-6-meTundenun)-nunepunua-4-uil-4-(3-rpupropmeTUNIUPUANH-
2-unmetun)-1-(2-TpuMeTHICUIAHIIITOKCUMETHN )-1,4,6,7-Terparuaponupasono(4,3-
d]nupumunnH-5-0H; U

6-[1-(2-Prop-6-meTundenmn)-nunepuauH-4-ui]-7-metun-4-(2-
TpudTopMeTUIOEeH3M)-1-(2-TpUMETUIICUTAHUIITOKCUMeTH )-1,4,6,7-
Terparuaponupaszono[4,3-dnupumunuH-5-0H.

48) B nmomonHeHWe K COEOUHEHUSIM, TMEPEYHCIEHHBIM B  BapHAHTax
ocymectBieHuss 45) - 47), NONOJHUTENbHbIE COEAUHEHHS B COOTBETCTBUH C
BAPUAHTOM OCYIIECTBJICHHUS 1) BBIOUPAIOT U3 CHEAYIOUIUX COCIMHEHUI:

1-[1-(2-PTop-6-MeTundenun)-nunepuanH-4-umn|-7-metun-3-(2-
tpudpTopmernndensun)-1,3,6,7-rerparugponypuH-2-0H;

1-[1-(2-®Prop-6-MeTundenunn)-nunepunua-4-uin|-3-(2-rpudpropmernndensnn)-7-
(2-TpuMeTHICUIAaHMI3 TOKCUMETHIN )-1,3,6,7-TeTparugponypuH-2-0H;

6-[1-(2-@Prop-6-meTundenun)-nunepuaua-4-ui]-2-metuin-4-(2-
TpudpTopmMeTnnOeH3un)-6,7-gurnapo-4H-okcazono[5,4-d|nupumMunun-5-0H; u

6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui]-2-metuin-4-(2-

TpudpTopmeTrnOeH3un)-6,7-guruapo-4H-ruazono[S,4-dJnupumMmuanus-5-0H.
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49) B ngomonHeHHWe K COEJUHEHUSIM, [MEPEUHMCIEHHBIM B  BapHAHTax
ocymecTByieHus: 45) - 48), nomoJHUTENbHbIE COEAUHEHHS] B COOTBETCTBUH C
BAPUAHTOM OCYILIECTBJICHHUS 1) BBIOUPAIOT U3 CIEAYIOUIUX COSIUHEHMI:

6-[1-(2-Prop-6-TpudTOopMeTOKCUPEHU )-NTUTNEPUANH-4-11]-2-MeTHI-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupuMuaun-5-oH;

6-[1-(2-®Prop-6-TpudTopMeTHadeH I )-TUunepUaAnH-4-1|-2-MeTun-4-(2-
tpudpTopmermndensun)-2,4,6,7-rerparuaponupasonof4,3-d|nupumMunuH-5-0H;
5-[1-(2-Xnop-6-pTopdenun)-nunepunun-4-un]-2-metui-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2,6-AudpTopdenun)-nunepuaun-4-mi|-2-metun-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
7-(2-Huknonponundensun)-5-[ 1-(2-¢prop-6-rpudTopmMerundeHn)-nunepuanH-
4-unl-2-metun-2,4,5,7-rerparunponupasono|3,4-d JnupumMunnH-6-0H;
7-(2-Huknonponunbensun)-5-[ 1-(2-¢prop-6-rpudTopmerokcupeHun)-
nunepuaAnH-4-un|-2-metun-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunnH-6-0H;
2-{4-[7-(2-HuxnonponunbeH3nin)-2-MeTui-6-okco-2,4,6,7-
terparuaponupasono[3,4-dnupumMunun-S-un]-nunepuauna-1-ummn}-3-
dTopOeH30HUTPUT,
7-(2-Huknonponunbensun)-5-(2'-meTokcu-4'-metun-3,4,5,6-rerparuapo-2H-
[1,3']0unupununun-4-un)-2-metuin-2,4,5,7-rerparugponupaszonol3,4-dnupumMunun-
6-0H,;
5-[1-(2-Xnop-6-pTopdhenun)-nunepuanr-4-ui|-7-(2-UKJIONPOTUIOEH3UT )-2-
mMeTua-2,4,5,7-rerparugponupasonol3,4-d|nupumMunua-6-0H,
7-(2-Huknonponunbensun)-5-[1-(2,6-gudpropdennn)-nunepuaun-4-muni|-2-
Metua-2,4,5,7-rerparunponupasonol3,4-d|nupumunua-6-0H,
5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupunuumn-4-un)-2-
metun-7-[(R)-1-(2-tpudropmernndenmn)-3tunl-2,4,5,7-rerparugponupasono|3,4-
d]mupumMunnH-6-0H;
5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnnamn-4-un)-2-
metun-7-[(S)-1-(2-tpudropmerundenun)-stunl-2,4,5,7-rerparuaponupaszonol 3,4-
d]mupumMunnH-6-0H;
3-®Prop-2-(4-{2-metun-6-okco-7-[(R)-1-(2-Tpudpropmernndennn)-stunl-2,4,6,7-

terparuaponupasono[3,4-d|nupuMuauH-5-un }-nunepuanH-1-un)-0eH30HUTP U,
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3-Prop-2-(4-{2-metun-6-okco-7-[(S)-1-(2-Tpudpropmerundpenun)-stunl-2,4,6,7-
terparuaponupasono[3,4-d|nupumMuauH-5-un }-nunepuanH-1-mi)-0eH30HUTP UL,

5-[1-(2,6-AupTopdenun)-nunepuaun-4-uil-2-merun-7-[(S)-1-(2-
TpudpTopmerundenun)-3tuil-2,4,5,7-rerparuaponupaszono3,4-d]nupuMuaun-6-0oH;

5-[1-(2-Audpropmernn-6-propdenunn)-nunepunun-4-unl-2-metun-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMunuH-6-0H;
6-[1-(2-AudTopmernn-6-prophennn)-nunepunut-4-umn|-2-metun-4-(2-
tpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-dnupumMunuH-5-0H,
6-[1-(2-Xnop-6-propdennn)-nunepuann-4-un|-2-metun-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
5-[1-(2-Huknonponun-6-propderun)-nunepuaua-4-mi|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
6-[1-(2-Huknonponun-6-prophennn)-nunepuana-4-umn|-2-metui-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
7-(2-Huknonponunbensun)-5-[ 1-(2-uuknonponun-6-proppenun)-nunepuaut-4-
un|-2-metun-2,4,5,7-rerparugponupasonol3,4-d | mupumMugua-6-0H,;
7-(2-Huknonponunbensun)-5-[ 1-(2-gudpropmernn-6-proppenun)-nunepuant-4-
wi]-2-metun-2,4,5,7-rerparunponupaszonol3,4-djnupumuaun-6-oH.

50) B npomonHeHMe K COEAMHEHHUSM, TIE€PEYUCICHHBIM B  BapHaHTax
ocymecTBieHus 45) - 49), HONOJHUTENbHbIE COEAUHEHUS B COOTBETCTBUU C
BAPUAHTOM OCYLIECTBJICHHS 1) BRIOMPAIOT U3 CIEAYIOIUX COSUHECHUI:

4-(2-Huknonponuiadben3mn)-6-[ 1-(2-prop-6-metund ennn)-nunepuaut-4-um|-7-
MeTHJI-2-(TeTparunponupan-2-uin)-2,4,6,7-rerparuaponupasono[4,3-d [ nupumunus-S-
OH,

4-(2-Luknonponunden3nn)-6-(2'-metokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuann-4-un)-7-meTun-2-(Terparuaponupas-2-uin)-2,4,6,7-
terparuaponupasono[4,3-d|nupumMunun-S5-0oH;

(S)-4-(2-Luxnonponunden3mn)-6-(2'-merokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuann-4-un)-7-metun-2,4,6,7-rerparuaponupasono4,3-d|nupumMugus-
5-0H;

(S)-4-(2-Luxnonponundensmn)-6-[ 1-(2-pTop-6-meTrnd eHnn)-nunepuant-4-

un|-7-metun-2,4,6,7-rerparugponupasonol4,3-d|mupumMuaua-5-oH,
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(R)-4-(2-Huknonponunbdensun)-2-(2,2-gupropuponun)-6-[ 1-(2-¢ptop-6-
Metundenmn)-nunepuana-4-uin|-7-metun-2,4,6,7-rerparugponupasonol4,3-
d]nupumMuanH-5-0H;

(S)-4-(2-Huxnonponundensun)-2-(2,2-nudpropnponuin)-6-[1-(2-¢prop-6-
MeTHI(PEHW )-TTUNepUANH-4-1|-7-MeTun-2,4,6,7-Terparuapomnupasono[4,3-
d]nupuMuaANH-5-0H;

(R)-2-Huknonponui-4-(2-uuknonponuindensnn)-6-[ 1-(2-¢prop-6-metundennn)-
nunepuanH-4-ui|-7-metun-2,4,6,7-rerparuaponupasono[4,3-d|nupumMunuH-5-0H;

(S)-2-LHuxnonponui-4-(2-uukaonponmidensun)-6-[ 1-(2-¢prop-6-meTundennn)-
nunepuanH-4-ui|-7-metun-2,4,6,7-rerparuaponupasono[4,3-d|nupumMunus-5-0H;

(S)-2-Luxnonponui-4-(2-uukaonponmidbeH3nn)-6-(2'-merokcu-4'-mMmeTui-
3,4,5,6-terparuapo-2H-[1,3'|0unupunuumn-4-un)-7-metun-2,4,6,7-
terparuaponupasono[4,3-d|nupumunus-5-0H;

(R)-2-Huknonponmi-4-(2-nuknonponuiadens3nin)-6-(2'-meTokcu-4'-meTni-
3,4,5,6-terparuapo-2H-[1,3"|0unupununmn-4-un)-7-metun-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-oH;

6-[1-(2-Prop-6-meTundenun)-nunepunua-4-uil-7-mMeTun-2-(TeTparuiponupaH-
2-un)-4-(2-tpudropmernndensun)-2,4,6,7-rerparuaponupasono[4,3-d |nupumMmuaun-S-
OH,

(R)-6-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[ 1,3'|[ounupunuaui-4-un)-
7-meTtun-4-(2-rpupropmernndensun)-2,4,6,7-rerparugponupasoinol4,3-
d]mupumMuanH-5-0H;

(R)-2-Huknonponun-6-(2'-metokcu-4'-metui-3,4,5,6-rerparunpo-2H-
[1,3"]0unupunuann-4-un)-7-metun-4-(2-rpupropmernnoensmnn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S-oH;

(S)-2-Luxnonponun-6-(2'-merokcu-4'-mermn-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuann-4-un)-7-metun-4-(2-rpupropmerunoensmn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-0oH;

(R)-6-(2'-Metokcu-4'-metun-3,4,5,6-rerparugpo-2H-[ 1,3'|ounupuauamnn-4-umn)-
2,7-numetnn-4-(2-rpupropmerunodensmn)-2,4,6,7-rerparunponupaszonol4,3-
d]mupumMunnH-5-0H,

(R)-2-(2,2-Audpropnponun)-5-[1-(2-¢prop-6-meTundennn)-nunepunuH-4-mmn|-4-
meTun-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMuanH-

6-0H,
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(S)-2-(2,2-Audpropnponun)-5-[1-(2-pTop-6-meTundennn)-nunepuaua-4-umn|-4-
metun-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMuanH-
6-0H,

(R)-2-Huknonponun-5-[1-(2-pTop-6-meTundenun)-nunepuant-4-ui|-4-MmeTun-
7-(2-Tpudpropmerundensun)-2,4,5,7-rerparngponupasonol3,4-dnupuMunue-6-0H;

(S)-2-LHuxnonponun-5-[1-(2-pTop-6-meTundennn)-nunepuanH-4-uin|-4-MeTUII-
7-(2-rpudTopmerundensun)-2,4,5,7-rerparugponupaszonol3,4-djnupuMunuH-6-0H;

(R)-2-Huknonponun-5-[ 1-(2-nudpropmerun-6-propdennn)-nunepunus-4-min|-4-
meTus-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupaszonol3,4-dnupuMuanH-
6-0H,;

(S)-2-Huxnonponun-5-[1-(2-gudropmerun-6-prophennn)-nunepunua-4-uin|-4-
meTui-7-(2-rpudropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMuanH-
6-0H,;

5-[1-(2-®PTop-6-MeTundeHnN)-nunepuanH-4-mn|-4-meTui-2-(TeTparugponupan-
2-un)-7-(2-tpudropmernndensun)-2,4,5,7-rerparuaponupasonol3,4-d |nupumMuauna-6-
OH,

(R)-5-[1-(2-AudpTopmernn-6-proppenun)-nunepuaua-4-uil-2,4-numernn-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

(S)-5-[1-(2-AudpropmeTun-6-proppenun)-nunepuann-4-unl-2,4-numernn-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMuauH-6-0H;

(S)-5-[1-(2-DTop-6-MeTrndenun)-nunepuaun-4-ui|-4-metun-7-(2-
tpudTopmeTundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMuauH-6-0H;

(R)-7-(2-Huknonponuindensun)-5-[ 1-(2-prop-6-mMeTund eHnn)-nunepuaua-4-
un|-2,4-numetun-2,4,5,7-rerparuaponupasono[3,4-d jnupuMuauH-6-0H;

(S)-7-(2-Huxnonponunden3mn)-5-[ 1-(2-pTop-6-metTrnd enmn )-nunepuaun-4-
un|-2,4-numetun-2,4,5,7-rerparuaponupasono[3,4-d jnupuMuauH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepunus-4-un|-2,4-numetnn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(S)-5-[1-(2-Xmop-6-pToppenun)-nunepunua-4-unl-2,4-gpumernn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuaut-4-uin|-7-(2-uukionponuideH3uin)-
2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-d|nupumunus-6-0H,

(S)-5-[1-(2-Xnop-6-pToppenunn)-nunepuaua-4-uin|-7-(2-qUKIONPONUIOCHINII)-

2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-d|nupumunus-6-0H,
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(S)-7-(2-Huxnonponunden3mn)-5-[ 1-(2-nudpropmeTun-6-propdennn)-
nunepunuH-4-uil-2,4-numetun-2,4,5,7-rerparugponupasonol3,4-d [nupumunuH-6-0H,

(R)-7-(2-Huknonponunbdensun)-5-[1-(2-gupropmerun-6-proppenun)-
nunepuanH-4-unl-2,4-numerun-2,4,5,7-rerparugponupasonol3,4-dnupumMuauH-6-0H;

(R)-7-(2-Huknonponundensun)-5-[ 1-(2-uukaonponun-6-propdhernn)-
nunepuanH-4-un|-2,4-numetun-2,4,5,7-rerparugponupaszonol3,4-d | nupuMuauH-6-0H;

(S)-7-(2-Huxnonponundens3mn)-5-[ 1-(2-uuknonponui-6-propdhenun)-
nunepunuH-4-uil-2,4-numetun-2,4,5,7-rerparuaponupasonol3,4-d [nupumMunuH-6-0H;

(R)-6-[1-(2-Xnop-6-pTopdenmn)-nunepuant-4-u|-2-UUKJIONPONUII-7-METHII-4-
(2-rpudropmerundensun)-2,4,6,7-rerparugponupaszonol4,3-d]nupuMuauH-5-0H;

(S)-6-[1-(2-Xnop-6-pTophennn)-munepuauH-4-ui|-2-UKIONPONUI-7-MEeTHI-4-
(2-rpudpropmerundensun)-2,4,6,7-rerparugponupaszonol4,3-d|nupumMuanH-5-0H;

(R)-2-Huknonponun-6-[ 1-(2-nudpropmerun-6-propdennn)-nunepuaus-4-unl-7-
meTun-4-(2-rpudropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;

(S)-2-Luxnonponun-6-[1-(2-nudpTopmerun-6-prophennn)-nunepunua-4-umn|-7-
mMeTun-4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;

(R)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparugpo-2H-[ 1,3'|ounupunuaunn-4-umn)-
2,4-numetun-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasoinol3,4-
d]mupumuanH-6-0H;

(S)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|ounupununui-4-un)-
2,4-numetni-7-(2-tpupropmerundensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-[1-(2-Huknonponun-6-proppenun)-nunepuaua-4-mil-2,4-numerun-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;

(S)-5-[1-(2-Luknonponun-6-pTopderrn)-nunepuann-4-un|-2,4-numetnn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuant-4-ui|-2-UUKJIONPONUI-4-METHII-7 -
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;

(S)-5-[1-(2-Xnop-6-pTophennn)-nmunepuauH-4-ui|-2-MUKIONPONUI-4-MeTHI-7 -
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;

(R)-5-[1-(2-Xnop-6-¢pTopdennn)-nunepuaus-4-un|-2-uukaonponuni-7-(2-

quKJIonponundeH3nn)-4-metun-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunus-6-0oH;
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(S)-5-[1-(2-Xnop-6-pTophennn)-nunepuaua-4-umn|-2-quKaonponun-7-(2-
UKJIONponundeH3nn)-4-metun-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunus-6-oH;
(R)-2-Huknonponun-7-(2-nuknonponuindbensnn)-5-[ 1-(2-¢prop-6-metundennn)-
nunepuanH-4-unl-4-metun-2,4,5,7-rerparuaponupasono3,4-d|nupuMunuH-6-0H;
(S)-2-Luknonponun-7-(2-uukiaonponundensuin)-S-[ 1-(2-¢prop-6-metund enmn)-
nunepuanH-4-un|-4-metun-2,4,5,7-rerparuaponupaszono3,4-d|nupumMunuH-6-0H;
5-[1-(2-AudpTopmerun-6-propdeHun)-nunepuaun-4-mi|-4-meTun-2-
(TeTparunponupan-2-un)-7-(2-rpudpropmernndensuin)-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;
5-[1-(2-Xnop-6-¢propdennn)-nunepunuH-4-uin|-4-mMmeTun-2-(TeTparuaponrupaH-
2-un)-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-d |nupuMuaun-6-
OH,
5-(4'-Audropmerun-2'-metokcu-3,4,5,6-rerparuapo-2H-[1,3"|0unupuannnn-4-
nin)-4-metun-2-(rerparugponupan-2-un)-7-(2-rpupropmernnoensun)-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;
(R)-2-Huknonponun-5-(2'-merokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|ounupunuann-4-un)-4-metun-7-(2-rpupropmernnoensunn)-2,4,5,7-
terparuaponupasono3,4-d|nupumunua-6-0H;
(S)-2-Iuxnonponun-5-(2'-merokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3']ounupununun-4-un)-4-metun-7-(2-rpudpropmerundensun)-2,4,5,7-
Terparuaponupasonol3,4-d|nupuMuanH-6-0H;
(R)-5-(4'-Iudropmerun-2'-merokcu-3,4,5,6-rerparunpo-2H-
[1,3"l0unupununmnn-4-un)-2,4-gpumetun-7-(2-tpudpropmerundensmn)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;
(S)-5-(4'-Audropmerun-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3"|6unupunmsu-
4-un)-2,4-numetun-7-(2-tpupropmernnoensmn)-2,4,5,7-rerparunponupasonol3,4-
d]mupumMunnH-6-0H;
(R)-5-[1-(2-AudpTopmernn-6-propdenun)-nunepuaua-4-uil-4-merumn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
(S)-5-[1-(2-AudpropmeTun-6-proppenun)-nunepuaut-4-mun|-4-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuaun-4-un|-4-metun-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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(S)-5-[1-(2-Xnop-6-pTophenunn)-nunepunua-4-un|-4-merun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;

(R)-5-(4'-AudTopmerun-2'-merokcu-3,4,5,6-rerparuapo-2H-
[1,3']ounupununun-4-un)-4-metun-7-(2-rpudpropmerundensun)-2,4,5,7-
Terparugponupasonol3,4-d|nupuMuana-6-0H;

(S)-5-(4'-Audropmernn-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3'|6unupunmHu-
4-un)-4-metun-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-
d]mupumMuanH-6-0H;

(R)-5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-ui|-2,4-gpumernin-7-(3-
TpudpTOpMETHIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasono| 3,4-d | nupumuaus-
6-0H,;

(S)-5-[1-(2-DPTop-6-MeTrndennn)-nunepuaun-4-mi|-2,4-numernn-7-(3-
TpudpTOpMETHIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasonol 3,4-d | nupumuaua-
6-0H,

(R)-5-(2'-Metokcu-4'-metnn-3,4,5,6-rerparugpo-2H-[ 1,3'|ounupunuamnn-4-umn)-
2,4-numetnn-7-(3-TpuTOPMETUNNHPUANH-2-UIMETHI )-2,4,5,7-
terparuaponupasono3,4-d|nupumunua-6-0H;

(S)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[ 1,3"|0unupuannnn-4-wun)-
2,4-numetnn-7-(3-TpuTOPpMETUNNTUPUANH-2-UIMeTUI )-2,4,5,7-
Terparuaponupasonol3,4-d|nupuMuana-6-0H;

(R)-2-Huknonponun-5-(4'-gudpropmernn-2'-merokcu-3,4,5,6-rerparugpo-2H-
[1,3']6unupunuuun-4-un)-4-metui-7-(2-rpupropmerundensun)-2,4,5,7-
Terparuaponupasono[3,4-d|nupumunna-6-0H;

(S)-2-LHuxnonponun-5-(4'-nupropmeTnn-2'-metokcu-3,4,5,6-rerparuapo-2H-
[1,3"|ounupunuann-4-un)-4-metui-7-(2-rpupropmerunoensmn)-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;

(R)-5-[1-(2-Bpom-6-pTopdhenunn)-nmunepuauH-4-ui|-2-qUKIONPONUI-4-MeTHII-7 -
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol 3,4-dJnupuMuanH-6-0H;

(S)-5-[1-(2-bpom-6-pTophenun)-nunepuaua-4-ui|-2-MUKIOTPOTUI-4-MEeTHI-7 -
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;

(R)-5-(2'-Metokcu-4'-rpupropmerun-3,4,5,6-rerparuapo-2H-
[1,3"|0unupunuann-4-un)-2,4-gpumetun-7-(2-rpupropmernndensmn)-2,4,5,7-

terparuaponupasono3,4-d|nupumunua-6-0H;
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(S)-5-(2'-Metokcu-4'-rpudpropmeruin-3,4,5,6-rerparunpo-2H-
[1,3"|ounupunuann-4-un)-2,4-numetun-7-(2-rpupropmernndensun)-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;

7-(2-LHuknonponunbensun)-5-(4'-nudpropmetnn-2'-merokcu-3,4,5,6-rerparuapo-
2H-[1,3'|ounupuanani-4-un)-4-metun-2-(Terparuaponupan-2-mn)-2,4,5,7-
Terparuaponupasono[3,4-d|nupumMunnH-6-0H;

5-[1-(2-Xnop-6-pTopdenun)-nmunepunut-4-uin|-7-(2-uuxaonponundeH3un)-4-
MeTHJI-2-(TeTparugponupan-2-uin)-2,4,5,7-rerparuaponupasono|3,4-d [nupumMuns-6-
OH,
(R)-7-(2-Huknonponundensun)-5-(4"-nudpropmernin-2'-merokcu-3,4,5,6-
terparuapo-2H-[1,3"|6unupununun-4-un)-2,4-numetnn-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;

(S)-7-(2-Huxnonponundensmn)-5-(4'-gudpropmernn-2'-merokcu-3,4,5,6-
terparuapo-2H-[1,3"|6unupununun-4-un)-2,4-numetun-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;

(R)-7-(2-Huknonponundensuin)-5-(2'-meTokcu-4'-metnn-3,4,5,6-rerparuapo-2H-
[1,3"|6unupununmn-4-un)-2,4-numerun-2,4,5,7-rerparuaponupasoino|3,4-
d]mupumMunnH-6-0H,

(S)-7-(2-Luxnonponunden3un)-5-(2'-merokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3'|ounupununun-4-un)-2,4-numetun-2,4,5,7-rerparuaponupasono[3,4-
d]mupumuanH-6-0H;

(R)-7-(2-Huknonponundben3un)-5-(4'-nudpropmerun-2'-metrokcu-3,4,5,6-
terparuapo-2H-[1,3'|6unupununun-4-un)-4-metun-2,4,5,7-rerparuaponupaszonol3,4-
d]mupumMunnH-6-0H;

(S)-7-(2-Huxnonponundensmn)-5-(4'-nupropmernn-2'-merokcu-3,4,5,6-
terparuapo-2H-[1,3'|0unupununun-4-un)-4-metun-2,4,5,7-rerparuaponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuaus-4-uin|-7-(2-uukionponuideH3uin)-
4-metun-2,4,5,7-rerparuaponupasono[3,4-d JnupuMuanH-6-0H;

(S)-5-[1-(2-Xnop-6-pTophennn)-nunepunua-4-uin|-7-(2-qUKIONPONUIOCHIHII)-
4-metun-2,4,5,7-rerparuaponupaszoino|3,4-d JnupuMuanH-6-0H;

(R)-7-(2-Huknonponunbdensun)-5-(2'-meTokcu-4'-rpudpropmerun-3,4,5,6-
terparuapo-2H-[1,3"|6unupununun-4-un)-2,4-numetnn-2,4,5,7-

terparuaponupasonol3,4-d|nupumunun-6-0H;



10

15

20

25

30

94

(S)-7-(2-uxnonponunden3mn)-5-(2'-merokcu-4'-rpudpropmernn-3,4,5,6-
terparuapo-2H-[1,3"|6unupununun-4-un)-2,4-numetnn-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;

(R)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3"|ounupununnn-4-un)-
2,4-numetun-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasoinol3,4-
d]mupuMuaANH-6-0H;

(S)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparuapo-2H-[ 1,3'|[ounupunuamnn-4-un)-
2,4-numetni-7-(2-tpudpropmerundensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-(4'-Xnop-2'-metokcu-3,4,5,6-rerparunpo-2H-[1,3"|6unupunuunn-4-un)-7-
(2-uuknonponunbensun)-2,4-numetun-2,4,5,7-rerparugponupasonol3,4-
d]mupumMunnH-6-0H;

(S)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparunpo-2H-[ 1,3'|ounupunuamnn-4-umn)-7-
(2-uuknonponunbensun)-2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-
d]mupumMunnH-6-0H;

(R)-2-Huknonponui-7-(2-nuknonponuiadens3nin)-5-(2'-meTokcu-4'-meTui-
3,4,5,6-terparuapo-2H-[1,3'|0unupununmn-4-un)-4-metun-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;

(S)-2-Luxnonponun-7-(2-uuknonponundersun)-5-(2'-merokcu-4'-meTuin-
3,4,5,6-trerparunpo-2H-[1,3'|[0unupununui-4-un)-4-merun-2,4,5,7-
Terparuaponupasonol3,4-d|nupuMuanH-6-0H;

(R)-2-Iuknonponun-7-(2-uukgonponundensui)-5-(4'-nupropmerun-2'-
MeTokcH-3,4,5,6-rerparunpo-2H-[ 1,3'|0unupununmni-4-un)-4-merun-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;

(S)-2-Huxnonponui-7-(2-uukaonponmideHsnn)-S-(4'-nudpropmernn-2'-
MeTOKCcH-3,4,5,6-treTparunpo-2H-[1,3"|0unupunuamni-4-un)-4-merun-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;

(R)-5-[1-(2-bpom-6-pTophenun)-nmunepunua-4-uin|-7-(2-qUKIONPONUIOCHIHII)-
2,4-numetnn-2,4,5,7-rerparugponupasoiol3,4-d|nupumMunuH-6-0H,

(S)-5-[1-(2-bpom-6-pTophenun)-nunepuaua-4-ui]-7-(2-quKIOTPOTUIOCH3UIT )-
2,4-numetnn-2,4,5,7-rerparugponupasono[3,4-dlmupumunuH-6-0H.

Coenunenust popmynsl (I) B COOTBETCTBUH ¢ BapHMaHTAMH OCYIIECTBJICHUS 1) -
50) u ux ¢apmaneBTUUYECKH NPUEMJIEMbIE COJM MOXHO MCIOJNb30BATh B KAa4eCTBE

JeKapCTBEHHBIX CPENCTB, HANpUMep, B popme (papmMauLeBTHUUECKUX KOMIO3ZUIUN s
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SHTEPAJBHOrO (TAKOTO KaK, B OCOOEHHOCTU, MEPOPATBHOTO) WJIH NMapeHTEePaJTbHOTO
BBeAEHUs (BKIIOYAas MECTHOE HAHECEHHE UJIM UHTAJALHIO ).

HsroroBnenune  (apMaleBTHYECKUX  KOMIO3ZHIMUI  MOXHO  OCYLIECTBISATH
crnocoOOM, H3BECTHBIM JIOOOMY CHENHAaJIUCTy B AaHHOH o0JacTu TeXHUKH (CM.,
Hanpumep, Remington, The Science and Practice of Pharmacy, 21-e uznanue (2005),
gacTb 5, "Pharmaceutical Manufacturing" [onyOaukoBaHo Lippincott Williams &
Wilkins]) nyrem BBemeHusi onucaHHbiXx coenuHenuit Gopmynsl (I) wau (II), mim ux
(apManeBTUYECKH TPUEMIIEMBIX COJIeH, Heo0s3aTeNIbHO B KOMOWHALMH C JIPYTUMH
TEepareBTUYECKU [IEHHBIMHU BELIECTBAMH, B FaJEHOBYIO JIEKAPCTBEHHYIO (OPMY BMeECTe
C TOAXOMSIIUMH, HETOKCHUYHBIMU, HHEPTHBIMH, TEPANEBTHUYECKH COBMECTHMBIMHU
TBEPABIMH MJIM OJKUJKHMH BEIIECTBAMH-HOCHTENSIMH H, TPH HEOOXOAUMOCTH,
OOBIYHBIMH (papMaLEeBTUUECKIMHU BCIIOMOTAaTEIbHBIMH BEIIECTBAMH.

Hacrosimee m3o0OpereHune TakXke OTHOCHTCA K CHOCO0Y MpeaoTBpalleHus WU
gedeHus 3a0oJeBaHUs WM  HAPYIIEHUs, VIOMSHYTOrO B JaHHOW 3asBKe,
BKJIIOYAIOLIEMY BBEJCHHE CYOBEKTYy (apMaLeBTHUYECKH AaKTHBHOTO KOJIHMYECTBA
coenuHenust gopmynsl (I) corimacHoO ompeneneHUr0, MPUBEIEHHOMY B JIIOOOM U3
BApUAHTOB ocyInecTBieHus 1) - 50).

B nmpenmouTuTenpHOM BapHAaHTE OCYINECTBJIEHHUS H300peTEeHHs, BBOAMMOE
KOJIMYECTBO HAXOAUTCs B auanasoHe mMexay 1 mr m 1000 Mr B cyTkH, B 4aCTHOCTH,
mexay S mr u 500 mr B cyTku, Oosee mpenmnoyTUTeNbHO Mexay 25 mr u 400 mr B
CYTKH, B ocobeHHOCTH, Mexay 50 mr u 200 Mr B CyTKH.

Kaxnpiii pa3, korga AJsi ONHCaHUs OOJACTH YHUCJIOBBIX 3HAUYEHUUH MPUMEHSIOT
clioBO "Mexnay", TO ero cieayeT NMOHHUMAaTh 3HAYallUM TO, YTO KOHEYHbIE TOYKHU
yKa3aHHOI'O Juara3oHa sBHO BKJIOYEHbl B TakoW nuamnazod. Hampumep: ecnu
TEeMIEepaTypHbIA NHana3oH omnuckiBaeTcs 3HaueHusmu mexay 40 °C u 80 °C, To 3To
o3HauaeT, 4yTO koHeudHble TOuku 40 °C m 80 °C BKJIOYEHBI B TAKOW AUAIA30H, HIH
€Clii NepeMeHHas OINpejelieHa Kak Lejoe 4uciao Mexay | u 4, 3To o3HayaeT, 4To
nepeMeHHasi MpeacTaBsieT cobol nenoe uucno 1, 2, 3 unm 4.

Ecnu He uCnonp3yOT B OTHOIIEHUU TEMIEPATYpP, TO TEPMHUH "MPUOTU3UTENBHO",
HaXOASIIUNUCSA Tepen YHUCIOBbIM 3HadueHueM "X", B JaHHOUN 3asiBK€ OTHOCHUTCS K
UHTEpBaTy, KOTOPHBIN pacnpocTpansercs oT X MuHyc 10% X nmo X mmoc 10% X, u
NpPEeANnoYTUTENBHO K HHTEpPBaly, KOTOpbIH pacnpocTpansaeTcs oT X MuHyc 5% X no X
naoc 5% X. B ormenbHOM caydae, KacawlleMcs TeMIeparyp, TEepMUH

"mpubnusurenpHo", Haxoasmuilcs mnepex Ttemmeparypoir "Y", B nNaHHOH 3asBKe
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OTHOCHUTCS K HHTepBaJly, KOTOPBII pacnpocTpaHsiercs oT Temnepatypsl Y Mmunyc 10 °C
1o Y naroc 10 °C, u npeAanoyYTUTENbHO K UHTEPBaly, KOTOPBII pacnpoCTpaHseTcs OT
Y munyc 5 °C go Y nmroc 5 °C.

Bo n3bexxanue Kkakux-nuO0 COMHEHHH CIeAyeT OTMETHUTb, YTO, €CIU COEIUHEHHUSI
ONMHUCHIBAIOTCS KaK MPUTOJHbIE IJIs NPEAOTBpAIlEHHUs HIN JIEUEHUS OIpeeeHHBIX
3a0o0NeBaHU, Takhue COENMHEHUs MOAOOHBIM 00pa3oM MPUTOAHBI U MPUMEHEHUs
IJIsi TPUTOTOBJICHUSI JIEKAPCTBEHHOTO CPEACTBA IJIs MPEJOTBPALICHUS MM JICUYCHUS
yKa3aHHbIX 3a00JIeBAHUMN.

Coenunenus popmynsl (I) cornacHo ompeneneHuio, MPUBEIEHHOMY B JIOOOM U3
BAPUAHTOB OCyInecTBieHUus 1) - 50), ABAAIOTCS NMPUTOAHBIMH IJIsl MPEAOTBpaIleHus /
npopUIaKTUKH HMJIA JieueHUuss 3a00JeBaHWH ©W  HApYIIEHUH, CBA3AHHBIX C
NAaTOT€HETUYECKUMH COOBITHSIMH, ACCOLUMHPOBAHHBIMU C IOBBIIIEHHBIMH YPOBHSIMHU
C5a n/unu ¢ akruBaumnenn C5akR.

Takumu 3a00JIeBaHUSMH M HapyLIEHHUSMH, CBS3aHHBIMU C MAaTOT€HETHYECKUMHU
COOBITHSIMH, AaCCOIMUPOBAHHBIMH C TMOBBIIIEHHbIMH ypoBHAMU CSa w/umum ¢
aktuBanueit C5aR, sSBIsIOTCSA, B OCOOEHHOCTH:

o BACKYJUTHBIE 3a00I€BaHUS WU HAPYLICHUS,

J BOCMAJUTENbHbIE  3a00J€BaHUs  WAM  HApYyLIEHUs,  BOBJEKAKIIUE
BHYTPHUCOCYAUCTOE BHICBOOOKIEHNE MUKPOBE3UKYI,

o umMmyHoKkoMIuiekcHble (IC) 3a0oneBanus unu HapyLmeHus,

o HelipoiereHepaTuBHbIC 3a00JI€BAHUS NI HAPYLIEHUS,

. CBsA3aHHbIE C KOMILJIEMEHTOM BOCHAJUTEIbHbIe 3a00JeBaHUs WM
HapyLIEHUs,

o Oynne3Hsle 3a00eBaHUS HIJIM HAPYLIECHHUS,

. 3a00JieBaHUs UJIM HAPYUIEHHUS, CBA3aHHbIE C UIIEMHUEH W/WJIH UIIEMUYECKUM

penepdy3MOHHBIM MOBPEKACHUEM,

o BOCIAJTUTENbHBIE 3a00I€BAHUS UIN HAPYIICHUS KHIICYHUKA,

o ayTOUMMYHHbIE 3a00J€BaHUs WM HAapYLIEHHWs, WJIH, B JOMNOJHEHHE K
BBILIENEPEYNCIEHHBIM,

o 3JI0Ka4eCTBEHHOE HOBOOOpa3oBaHUe.

B nononHeHMe K BBINIENEPEYUCICHHBIM 3a00J€BaHUSIM M HAPYIIEHUSM,

JOIIOJIHUTECIIbHBIMU 3a00JI€BaHUSIMHU u HapyHIeHUAMHU, CBA3aHHBIMH C
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NAaTOT€HETUYECKUMHU COOBITHSIMH, ACCOLUUHPOBAHHBIMU C IOBBIIIEHHBIMH YPOBHSIMHU
C5a u/unu ¢ aktuBanueit C5aR, aBasioTcs:

J JIONOJIHUTENbHbIE BOCHAJUTEIbHbIE 3a00JIEBaHUS WJIM HAPYIIEHUSIMH,
acCOLMMPOBAaHHbIE C MOBBIMEHHbIMU ypoBHAMU CS5a w/unm axrtuBanuei CS5aR, Takue
KaK, B OCOOEHHOCTH, HEWTPOMEHHUsI, CEMCHUC, CENTHYECKUN MIOK, yAap, BOCMAjJeHUe,
aACCOLMMPOBAHHOE C CEPbE3HBIMH OXKOTaMU, OCTEOAPTPHUT, OCTPBIA PECHUPATOPHBIN
auctpecc-cuHapoM (B3pocnbix) (ARDS), xpoHuueckoe oOCTpyKTHBHOE 3a0ojieBaHUE
nerkux (COPD), actma (B ocoOeHHOCTH, OpOHXHalbHAsI aCTMa), CHHAPOM CHUCTEMHOMN
BocnanuTenbHoi  peakumu  (SIRS), oOTTOp)KeHHME TKaHEBOrO TPAHCIJIAHTATA,
CBEPXOCTPOE OTTOPKEHHE TPAHCIJIAHTUPOBAHHBIX OPraHOB, CHHAPOM MOJIHOPTaHHOH
HenoctarouHocTu (MODS), nnaberndeckas peTHHONATHS, HEHPOMHUECIUT 3PUTEIBHOTO
HepBa U TiIOMepyJoHebpuT, BkIwYas Hedhpur Xeiimana / MeMOpaHO3HBIN
riomepynonedppur, Oonesnp beprepa (IgA-medpomarus), u apyrue (Hopmel

rioMmepynoHnedppura, takue kak C3 rimomepyionartus, BKIO4Yas OONE3Hb IJIOTHOTO

ocanka;

a TaKxe

. reMaTojoruueckue 3abojeBaHusl, KOTOPble aCCOLUMUPOBAHBI C aKTHUBALUEH
KOaryJupyrouen U ¢bubpuHONIUTHYECKON CHUCTEM, OUCCEMHUHUPOBAaHHAs

BHyTpucocyaucras koarymsauuss (DIC), nepHuumosnas aHemus, ayTOMMMYHHas
reMOJINTUYECKass aHeMHs C TEeIUIOBBIMH W XOJIONOBbIMH arriaioTuHuHamMu (AIHA),
aHTU(GOCHONMUNUIHBIH CHHAPOM M  AaCCOLUMMPOBAHHbIE C HHUM  OCJIOXKHEHHS,
apTepUaNbHbII MJIM BEHO3HBbIH TPOMOO3, OCIOKHEHHS] MPU OEPEeMEHHOCTH, TaKHUe Kak
nepuoAMUecKkass moTeps OepeMeHHOCTH u rubenb IUI0Aa, MPEAdKIAMIICHUS,
IUTALEHTAapHAsl  HEJOCTaTOYHOCTb, 3aJepKKa  BHYTPUYTPOOHOrO  pa3BUTHS,
LEPBUKAJIBHOIO PEMOAECIUPOBAHUS M MPEKAEBPEMEHHbIE POABI, HAUONATHYECKAs
TpoMOonuronenuueckas unypnypa (ITP), aTunuuHblii TeMOJUTHUKO-YPEMUUECKHI
cuaapom (aHUS), mapokcusmanbHas HouHas remornodunypusi (PNH), anneprudeckue
TpaHCQY3UOHHBIE  PEAKLUHUH, OCTPOE AaHTHUTEJIO-ONMOCPEJOBAHHOE  OTTOPKEHHE
MOYEYHOI0 AJUIOTPAHCIUIAHTATA, OONE3Hb XOJOAOBBIX ArTIIOTHHUHOB U TJIAYKOMa.

Kpome ToOro, coequHeHHs HACTOSINEro H300pETeHHUs MOTYT OBITh IMOJE3HBIMHU
s

o NPEeNOTBPAINECHUST WM JIEUEHHUS BPEOHBIX IOCJIENCTBUII KOHTAKTHOM
YYBCTBUTEJBHOCTH M BOCIAJEHHUS, BBI3BAHHOTO KOHTAKTOM C CHHTETHYECKHUMHU

NMOBEPXHOCTSAMHU,



10

15

20

25

30

98

J NPEeNOTBPAINEHUs] WU JICYEHUs] TMOBBIIIEHHONW AKTHUBALMMU JIEHKOLUTOB U
TPOMOOLUTOB (M UX UHPUIBTPALIUU B TKAHHU);

o NPEeAOTBPAINEHUS UM JIEUSHHUS MAaTOJOTHYECKUX OCJIOXHEHUH (TaKkoro Kak,
B OCOOEHHOCTH, NpPEeAOTBpAIlCHHE HJIM JIeYeHHE PAa3BUTHS IMOBPEXKICHHUS TKAaHU, B
OCOOEHHOCTH, MOBPEXICHHS JIETOYHOI TKAaHM), aCCOUMHPOBAHHBIX C MHTOKCHUKAIMEH
WIN TIOBPEXJICHHEM, TAaKMM KaK TPaBMa, KPOBOMOTEPs, LIOK WU XHPYpPruueckKas
omepauusi, BKJIOYAs TPAHCIUIAHTALMIO, BKJIIOYAas MOJUOPTAHHYIO HEJOCTaTOYHOCTD
(MOF), cenTudyecKkuil IIOK, INOK BCJIEACTBHE HWHTOKCUKALMK (TakOW Kak IIOK
BCJIEICTBHE NEWCTBHUS 3MEHMHOIO $/a), WU OCTPOE BOCHAJIUTENBbHOE MOBPEKICHUE
JeTKHX;

o NpPeoOTBPAINECHUS  MJIM  JICYEHUS]  TATOJOTHYECKUX  OCJOKHEHHH,
aCCOLMMPOBAHHBIX C MHCYJMHO3aBUCUMBIM CaXapHbBIM IHA0ETOM;

J NpeaOTBpAINECHUsT/ yMEHbIIEHUS] PUCKa WH(pApPKTa MUOKapAa Uiu TpomO03a;

NpeaoTBPpAlICHUA UK JICUCHUA OTCKA UJIH MMOBBIINIEHH O NPpOHULACEMOCTH KAITUJIJIAPOB,

J NpeaOTBPAINECHUS/yMEHbIIEHU S KOpOHapHOU 5HIOTENNAIbHOM
nucHyHKIUH, BBI3BAHHON CEPaEUYHO-JIETOYHbBIM IYHTAPOBAHUEM u/un
KapAUOIJIETHEN.

BackynuTtHble 3a0oneBaHUs WM HapyLIEeHUs BKJIIOYAKOT, B OCOOEHHOCTH,
Backyaut, ANCA - accouuumpoBaHHBI Backynut u riaomepyioHeppur (GN, B
ocobenHoctu, ObicTponporpeccupyroomuit GN), accouuupoBanubii ¢ ANCA -
aCCOLMMPOBAHHBIM BACKYJIUTOM, JIEMKOKJIACTUUYECKUN BAaCKyJIUT, TIpaHyJieMaTo3 C
MOJIMAHTUUTOM (GPA, TakkKe€  Ha3blBAae€TCs  rpaHyjieMaTo3oM  Berexnepa),
MHKPOCKONMUYECKUN monuanruut, cuapom Yepmxa-Crtpocca, nypmnypy I'eHoxa-
[llennelina, y3€JKOBBIH MOJHAPTEPHUHUT, KPHOTJIOOYIUHEMHUIO, THTAaHTOKJIETOYHBIH
aprepuut (GCA), 6one3np bexuera u aprepunt Takascy (TAK).

BocnanurenpHbie 3a0oneBaHus U HapyLIeHUs, BOBJICKAIO I HE
BHYTPHCOCY/IUCTOE BBICBOOOKIEHHE MHUKPOBE3UKYJ, BKIOYAIOT B OCOOEHHOCTH,
TPOMOOTHUYECKYIO MHUKPOAHTHONIATHIO M CEPIIOBUAHO-KIETOYHYIO aHEMHUIO.

UmmynokommiekcHble (IC) 3aboneBaHMst WM HapyIIeHUs BKJIKOYAKOT, B
ocobeHHOCTH, KpuorimobynmuHemuto, cunapom IllerpeHa (M accOUUHUPOBAHHBIE
uMMyHoJorudeckue npodunu), cuanpom I'yanacuepa (3aboneBanue ¢ oOpazoBaHueM

aHtuTeN K OaszanpHOW MeMOpane kiyOoukoB) u riomepyioneppur (GN, B
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ocobenHoctH, ObicTpomporpeccupyromuii GN) wumm JerodHoe KpPOBOTEHUEHHE,
accouMHpoOBaHHbIE ¢ cUHApPOM ['yamacuepa, U THIEPUYBCTBUTEIBHOCTD.

Heiiponereneparusuele 3a00eBaHUs U HApYIIEHUs BKJIIOYAKOT, B OCOOEHHOCTH,
amuoTpoduyeckuii natepanbHbili ckiepo3 (ALS), Gonesnbp Anbureiimepa, 0osie3Hb
ITapkuHcoHa, Oone3Hp XaHTUHITOHA, cuHApoMm [ umitena - bappe, HeBpomatui Wu
CHUJKEHUE KOTHUTUBHOW (YHKLHMHU, aCCOLUMPOBAHHOE C XUPYPTHUECKON omepauuei ¢
CepAEeYHO-JIErOYHBIM IyHTUPOBAHUEM M POICTBEHHBIMH MPOLEAYPAMH.

BocnanurenpHbie 3a00eBaHusl MJIM HAPYUIEHHS, CBSI3aHHbIE C KOMIUIEMEHTOM,
BKJIIOYAIOT B OCOOEHHOCTH, TPOMOO3 KOPOHAPHBIX apTEepPHHl, OKKII3HUI COCYIOB,
MOCJEONEPANMOHHYI0  PEOKKJO3HI0  COCYAOB, aTepPOCKIEepO3, TpaBMAaTUUECKOE
NOBPEXKJCHHUE LEHTPAJbHOW HEPBHOW CHCTEMbI, APUTMOTEHHYIO KapIHOMHOIATHIO,
OpOHXOKOHCTPHUKLIMIO, OCTPBIH  pecnupaTtopHbli  puctpecc-cuaapom  (ARDS),
xpoHudeckoe obcTpykTtuBHoe 3aboneBanne Jerkux (COPD), o0yclioBiaeHHYIO
KOMILJIEMEHTOM TPOMOOTHYECKYI  MHUKPOAHTHOMATHIO, BKJIIOYas AaTUIHUYECKUH
TreMOJIUTUKO-YPEMHUUECKUH CUHAPOM, 1 Oose3Hb [ ome.

bynnesnsle 3a0oneBaHMs WJIM HAPYIIEHUS BKJIOYAKOT, B OCOOEHHOCTH,
Oynne3nsli mnempuronn, OyJNNE3HBIH SHUAEPMOSN3, JHUCTOBUIHYIO MY3BIPUYATKY,
BYJIbTaPHYIO My3bIPYATKY, CyO3MUIepMaibHbIe BOJABIPH U THOHHBIN FUAPAACHUT.

3aboneBaHus WU HapyLIEHUs, CBS3aHHbIE C HMIIEMHEH H/UIN HIIeMHYECKHM
penepdy3MOHHBIM TMOBPEKIAECHUEM, BKJIIOYAKOT, B OCOOEHHOCTH, HIIEMHYECKOE
penepdy3noHHOE NOBpEXIeHUE (BkIIFOUAs UIIeMUYeCcKu-penepy3noHHOe
NOBpEXACHNE MHOKapaa, U HIIeMudeckoe / penepdy3HMOHHOE TNOBpEXACHUE,
BO3HHUKAIOIIEE B Pe3yJbTaTe TPAHCIUIAHTALMH, BKJIIOYas TPAHCIUIAHTALMIO COJUIHOTO
OpraHa), MIIEeMUYECKUI KOJUT U UIIEMHUIO CEepaLa.

BocnanurenpHble 3a00feBaHUs WM HapyLIEHHWS KHIIEYHUKA BKJIIOYAKOT, B
OCOOEHHOCTH, CHHAPOM pa3Ipa’keHHOTO KHUINEeYHUKA, Hecneuu@uyecKuil sS3BEHHBIN
konut, bone3np Kpona u BocnanurenpbHoe 3aboneBanue kumeunnka (IBD).

AyTOMMMYHHBIE 3a00J€BaHUS WJM HAPYIIEHUS BKJIOYAIOT, B OCOOEHHOCTH,
PEeBMATOUIIHBIH apTPUT, OCTEOAPTPUT, CHUCTEMHYIO KpacHyr Bom4daHky (SLE) wu
rnomepynonepputr (GN, B  ocobGennoctu, OsicTponporpeccupyromuii  GN),
aCCOLUMHMPOBAHHBI C KpPAacCHON BOMYAHKOH (BOJYAHOUHBIH HEPPUT), BOJYAHKY
neHTpanbHOi HepBHOH cuctembl (LIHC), nepMaToMHO3HUT, My3bIpYATKy, CUCTEMHBIN
CKJIEpO3 (ckeponepMuio), ayTOUMMYHHBIE reMOJINTUYECKUE u

TpOM6OLII/ITOHeHI/I‘{eCKI/Ie COCTOSAHUA, HUMMYHOBAaCKYJIUT, KpI/IOFJ'IO6yJ'II/IHeMI/IIO
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CMEIIAHHOT'O THUIA, ATOMUYECKHI MAePMATHT, XPOHHUYECKYIO YPTHKApHIO, IICOpHA3,
MHUACTEHHIO TPAaBUC U aHTHU(HOCHONUNMUIHBIA CUHIPOM.

JlOTIOTHUTENIbHBIE BOCIAJIUTENbHBIE 3a0oneBaHus U HapyIlleHus,
acCCOLMMpPOBAaHHbIE C NOBBIIIEHHBIMU ypoBHsAMH C5a w/mnm ¢ akruBamueit CSakR,
BKJIIOYAIOT, B OCOOEHHOCTH, HEWTPONEHHIO, CeINCHC, CeNTHYeCKHil ILIOK, Yyaap,
BOCIMAJIEHUE, AaCCOLMUPOBAHHOE C CEPbE3HBIMH OXXOTaMH, OCTEO0apTPUT, OCTPHIi
pecrnupaTopHbId OUCTPECC-CUHAPOM (B3pOCTBIX) (ARDS), XPOHHYECKOE
obcTpykTuBHOe 3aboneBanue nerkux (COPD), actmy, B 0COOEHHOCTH, OPOHXUAITBHYIO
acTMy, CHHAPOM CHCTeMHOH BocnanutenbHoi peakuun (SIRS), otropkeHue
TKAHEBOI'O TPAHCIUIAHTATAa, CBEPXOCTPOE OTTOPKEHHE  TPAHCIUIAHTUPOBAHHBIX
OpPraHoB, CHHAPOM TMOJUOpraHHoOW Hexgoctarounoctu (MODS), nuabernueckyro
PETUHONATUIO, HEHPOMHUENUT 3PUTENBHOIO HEpPBa M TJIOMEPYJOHEPPUT, BKIHOUAS
Heppur Xeiimana / memOpaHO3HbIH riaomepyinoHedpur, Oonesnr beprepa (IgA-
HepomnaTtuw), u apyrue Gopmsl riaomepynonedpura, Takue kak C3 riomepyronaTus,
BKJIFOYast 00JI€3Hb MUIOTHOTO OCAaaKa.

TepmuH "3)0Ka4eCTBEHHOE HOBOOOpa3oBaHHE" B MEPBYIO Ouepenb OTHOCUTCS K
paKy KOXH, BKJIOYAas MEJIaHOMY, BKJIOYas METAaCTaTUYECKYI0 MEJAaHOMY, pakKy
JEeTKMX, BKJIOUYasi HEMEJIKOKJIETOUHBIH PaK JIETKUX, PaKy MOYEBOTO My3bIps, BKJIIOYAs
pak caMoro MO4YeBOro Ny3bIps, YPOTENHAJbHO-KJIETOYHYI0 KapLUUHOMY; KapLHHOMaM
NOo4YeK, BKJIIOYAas IMOYEYHO-KJIETOUHYIO KapLUUHOMY, METACTaTUYECKYI IOYE€YHO-
KJIETOUHYIO KapLUHOMY, METAaCTaTUYECKYI0 CBETJIOKJIETOYHYIO KapLUMHOMY IIOYEK;
3JI0KAYeCTBEHHBIM HOBOOOPA30BAHUAM JKEJNYyAOYHO-KHIIEYHOIO TPAKTa, BKIIOYAs
KOJOPEKTAaNbHbIM  pakK, METACTaTUYEeCKUIl  KOJOPEKTAJIbHBIH  pak, CeMEHHBIN
aneHomato3ublii monuno3 (FAP), pak mnumeBoma, pak JKedylnka, pak >KeT4HOTO
Ny3bIpsi,  XOJAHTHOKAPLUMHOMY,  TENaTOLEJUIIOJISIPHYK  KapUMHOMY W pak
MOKETYIOYHOM JKeNle3bl, TAKOW KaK aJeHOKAPLUHHOMA MOKETyAOYHOHN JKeJe3bl MU
OyKTaJIbHAasl KAPLHHOMA MOKETYOUHON JKeJIe3bl, PaKy SHAOMETPHUSI, PaKy SHIHUKOB;
paky MIeHKH MaTKH; HelipoOiacToMe, pakKy IMpEICTATEeNbHON IKeJle3bl, BKIKOYas
KaCTPaLlHOHHO-PE3UCTEHTHBIH pak MpPEeIACTATEIbHONW JKENe3bl, OMYXOJIIM TOJIOBHOTO
MO3ra, BKJIIOYasi MeETacTa3bl B TOJOBHOW MO3r, 3JIOKAYECTBEHHBIE TJIMOMBI,
MYyJIbTH(QOPMHYIO TIHOOIACTOMY, MENYII00IacTOMYy, MEHHHIHOMBI, PaKy MOJIOYHOM
JKeJIe3bl, BKJIIOYAs TPUIKIAbl HETaTHMBHYIO KapLUMHOMY MOJIOYHOM JK€Ne3bl;, OMyXOJsM
POTOBOH IMOJIOCTH, OMYXOJISIM HOCOTJOTKH; TOPAKAJIbHOMY PaKy; paKky TOJOBBI U LIEH;

JeNKO3aM, BKJKOYAsi OCTPBIA MHUEJIOUAHBINA JeNKO3, T-KJIETOYHBIN JIEMKO3 B3POCIBIX;
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KapLUHOMaM; aJ€HOKaplLUHOMaM, TUPEOUJHON KapLMHOME, BKJIOYas MaNUJUISPHYIO
TUPEOUJHYI KapLUMHOMY, XOopuokapuuHome, capkome IOunra; ocreocapkome;
pabnomuocapkome;, capkome Kamomu; numdome, Bkiatouas numpomy bepkurra,
mumpomy XomxkuHa, aumMpomy MALT-Tuna;, MHOXECTBEHHBIM MHEJIOMaM, WIH
OMYyXOJISIM, UHAYLUPOBAHHBIM BUPYCaAMU.

IIpp npuMeHeHHMH AT NpPeAoTBpalleHHs / NPOQHUIAKTUKU WU JICUCHUS
3JI0Ka4e€CTBEHHOI0 HOBOOOpPA30BaHMsS, TaKOoe NPUMEHEHHE BKJIIOYAEeT NpPUMEHEHHUE
COEIUHEHUN HACTOSIIEro M300peTeHUs B BUAE OTAEIbHO B3SITHIX TEPANEBTUYECKHUX
CPeACTB W HUX TMPUMEHEHHWEe B KOMOMHAIMU C OJHUM WU HECKOJbKHUMHU
XUMHOTEPANEBTUUECKIMH CPENCTBAMU U / WU paguoTepanuedl u / UM TapreTHOH
Tepanuei (B 0cOOEHHOCTH, B KOMOMHALIMY C TAPTETHON Tepanuen).

Tepmunsl "paauorepanus" uinu "pagualniMoHHas Tepanus" WUiau "pagualiOHHAas
OHKOJIOTHA", OTHOCATCS K MEIULMHCKOMY NMPUMEHEHUIO MOHU3UPYIOIEro HU3Jy4deHUs
nns mpenorBpameHus / mpoduiakTUKu (aIbIOBAHTHAs Tepamnus) W / WIK JICYECHUS
3JIOKa4Y€CTBEHHOT0 HOBOOOpa3OBaHUsS, BKJIOYAasg HAPYXHYD M BHYTPEHHIOKO
panuoTepanuio.

Tepmun "taprerHas Tepanus” OTHOCHUTCS K HpPEeNOTBpAIleHHI0 / MpOopHIaKTHKE
(anproBaHTHaAsl Tepamusi) W / WM JICYEHHUIO 3JI0KAUYECTBEHHOrO HOBOOOpPAa3OBaHUS
OAHUM MJIM HECKOJbKMMU AHTHUHEOIJACTUYHBIMHU CpPEACTBAMMU, TAKUM KaK Maljble
MOJIEKYJIbl ~ HMJIM  aHTHUTEeNa, KOTOpble JAEHCTBYWOT Ha  KOHKPETHBbIE  THIIbI
3JI0Ka4YE€CTBEHHBIX KJIETOK WM CTPOMAJBHBIX KJe€TOK. HexkoTopele TUMNBI TapreTHOU
Tepanuu OJOKMPYIOT HOelCTBHE OmNpeneleHHbIX (pepMeHTOB, O€JKOB, WM OPYTrHX
MOJIEKYJ, BOBJIEUEHHBIX B POCT U PacCIpPOCTPAaHEHUE 3JIOKAUYECTBEHHBIX KJIETOK.
Jlpyrue THOBI TapreTHOH Tepamuu I[OMOTAIOT HWMMYHHOH cucreme yOuBaTh
3JI0Ka4Y€CTBEHHbIE KJIETKU (MMMYHOTEpAmus), WJId HHTUOUPYIOT aHTHOTEHE3, POCT |
o0pa3oBaHUE HOBBIX KPOBEHOCHBIX COCYJOB B ONYXOJIU;, FJIM JOCTABJISIOT TOKCUYHBIE
BEI[ECTBA HEMOCPEICTBEHHO B 3JI0KAYECTBEHHBIC KJIETKU U yOuBawT ux. IIpumepom
TapreTHOW Tepamuu, KOTOpas, B YaCTHOCTH, sBJfAeTCAd MNOAXOoAslel  Ans
KOMOMHUPOBAHUA C  COEAWHEHUSAMH  HACTOSLIEro  H300peTeHHs,  SABIAETCSA
UMMYHOTEpanusi, B 0OCOOEHHOCTH, UMMYHOTEpaNus, TapreTUPOBAHHAsI Ha PELENTOp
nporpamMmmupyemoi cmeptu kietku 1 (peuentop PD-1) unu ero nuraun PD-L1.

IIpy nmpuMeHeHHH B KOMOWHAIUM C COEJUHEHUSMH HACTOSIIEro M300peTeHws,

TepMHH "TaprerHas Tepanus" B 0COOEHHOCTH, OTHOCUTCS K CPEICTBAM, TAKUM KakK:
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a) Huruburtopsl peuentopa snuaepmaibHoro ¢akropa pocra (EGFR) umm
Onokupyromue anrurena (Hampumep, repuauTHO, >pnOoTUHUO, adaTuHUO, UKOTUHUO,
JanaTuHUO, MaHUTYMyMaO, 3a1yTyMyMad, HUMOTY3yMa0, MaTy3ymal u nerykcumad);

b) Huaruburopsr RAS/RAF/MEK  nyrtu  (Hanpumep, BemypadeHuo,
copadenud, nadbpadenud, GDC-0879, PLX-4720, LGX818, RG7304, tpameTuHusb
(GSK1120212), kobumerunud (GDC-0973/XL518), bunumerunund (MEK162, ARRY -
162), cenymetnnud (AZD6244)),

c) Huruburtopsl apomarasbl (HampuMep, 3KCEMEeCTaH, JIETPO30J, aHACTPO30JI,
BOp030J, popmecTaH, ¢anpo3on);

d) Huruburtopsl aHruoreHesa, B ocobeHHoctu, wuHrudburopsr VEGF
CUTHAJIM3AIlMY, Takue Kak OeBany3mmad (aBacTuH), pamynupymad, copadeHud® wiu
AKCUTUHHO;

e) HHrubutopbsl HMMYHHBIX KOHTPOJIBHBIX ToueKk (Hampumep: aHTU-PDI
aHTUTEeNa, Takue Kak mneMOponusymad (mambponusymad, MK-3475), HuBOMyMAaO,
nuaunuszymad (CT-011), AMP-514/MED10680, PDR0O0O1, SHR-1210; REGN2810,
BGBA317; cnutruble Oenku, TapreTupoBanHbie HAa PD-1, Takue kak AMP-224; manbie
MoJiekyabl - aHTu-PD1 cpencTsa, Takue kak, Hampumep, COCAUHEHUs, PACKPBITHIE B
WO02015/033299, W0O2015/044900 u WO2015/034820; antu-PDI1L anTurtena, takue
kak BMS-936559, aresonmumzymad (MPDL3280A, RG7446), MEDI4736, aBenyma0d
(MSB0010718C), nypsanymad (MEDI4736); antu-PDL2 aHTHTena, Takue Kak
AMP224; antu-CTLA-4 aHTHTena, Takue Kak UNUIUMyMmad, TpemmiMymad, aHTH-
mumdpountaktrupupyromuii ren 3 (LAG-3) - anturena, takue kak BMS-986016,
IMP701, MK-4280, ImmuFact IMP321; aHTH-T-KJI€TOYHBIH HMMYHOIJIOOYIHH
mynus-3 (TIM-3) - antutena, takue kak MBG453; antu-CD137/4-1BB anTuTena,
Takue KaK BMS-663513/ypenymad, PF-05082566; aHTHU-T-KJIeTOUHbIN
ummyHopenentop ¢ Ig u ITIM nomenamu (TIGIT) - anturena, takme xkak RG6058
(anTu-TIGIT, MTIG7192A);

f)  Meronpl,  BKIOUAKOMME  BakUMHALMUID  (Hampumep, BaKLIMHALIUS
OEHIPUTHBIMU KJIETKaMHM, BaKLUHMHALMS NENTHAOM uiu OenkoMm (Hampumep, gpl00
nentunom unn MAGE-A3 nentugom);

g) IloBTOpHOE BBEIEHHE MOJYYEHHBIX OT OOJBHBIX HJIM AJJIOT€HHBIX (UyXKUX)
3JIOKaYE€CTBEHHBIX KJIETOK, TE€HETHUYEeCKHM MOAUPHUIUPOBAHHBIX JJISI CEKPELHHU
UMMYHOMOAYJIHUPYIOIHUX  (aKkTOpOB,  TaKWX  Kak  BakUMHA Ha  OCHOBE

TpaHCPUIUPOBAHHBIX F€HOM FPaHyJOLUTAPHOTO-MOHOLUTAPHOTO
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kosioruectumyupyromero ¢akropa (GMCSF) onyxoneBsix kietok (GVAX) wim
BaKLIMHA HAa OCHOBE TpPaHCPUUUPOBAHHBIX TIeHOM Juranna fms-nomoOHOM
tuposunkuHasbl-1 (Flt-3) onyxonesrix knetok (FVAX), unu BakunHa Ha ocHoBe GM-
CSF onyxoneBbix kieTok, oborameHHbix Toll-mogobueim perentopom (TEGVAX);

h) AnonTuBHas  HMMMyHOTepamusi Ha  OCHOBe  T-KJeTOK,  BKJIIOYas
CKOHCTPYHpOBaHHBIE T-KJIe€TKHM ¢ XHUMepHBIM aHTUreHHoiM peuentopom (CAR)
(manpumep, CTLO19);

i)  Tepamuss Ha OCHOBE LUTOKHHOB WJIH HMMYHOLMTOKHHOB (Hampumep,
anbda-unteppepoH, Oeta-untepdepoH, ramma-uHTepdEepOH, HUHTEPIEHKUH 2,
UHTEpJIeHkuH 15);

j)  Aronucrel Toll-nogobueix peuentopoB (TLR) (manpumep, pe3uxkBumon,
UMHKBUMOJ, TIOKonupaHo3mwi-munua A, CpG olurone30KCUHYKIIEOTU B );

k)  Amnanmoru Tanupomuaa (Hampumep, JEHATUIOMUI, TOMATUIOMHUL);

1)  HWuruburopsl nHgonamuu-2,3-guokcurenassl (IDO) w/unu tpunrodan-2,3-
nuokcurenassl (TDO) (mampumep, RG6078/NLG919/GDC-0919; wnnokcumon/1MT
(1-metuntpunrtodan), INCB024360/snakagocrar, PF-06840003 (EOS200271),
F001287);

m) AxktuBaTopbl T-KJIE€TOYHBIX KOCTUMYJIHPVIOIINX pELENnTOpoB (HAmpumep,
aHTu-0X40/CD134 (HancemeilcTBO penentopos pakTOPOB HEKPO3a ONMYXOJH, YJieH 4,
takue kak RG7888 (MOXRO0916), 9B12; MEDI6469, GSK3174998, MEDI0562),
aHTn-0X40-murann/CD252; aHTU-CEMENHBIN reH TIIOKOKOPTUKOU -
unayuupoanHoro TNFR (GITR) (rakue xak TRX518, MEDI1873, MK-4166, BMS-
986156), antu-CD40 (cymepcemerictBo peuentopoB TNF, unen 5) anturena (takue
kak gaunety3ymabd (SGN-40), HCD122, CP-870,893, RG7876, ADC-1013, APX005M,
SEA-CD40); antu-CD40-nmurann antutena (takue kak BG9588); antu-CD27
AHTHUTEJa, TAKUE KaK Bapuiaymad);

n) Mouekyabl, CBS3BIBAKOLIME ONyXoJieCmenu(pUUeCKuid AaHTHTEeH, a TaKxke
NOBEPXHOCTHBIN Mapkep T—kjeTrok, Takme Kak Oucnenupuyeckue aHTUTENA
(manmpumep, RG7802, taprerupoanHoe Ha CEA u CD3) unum ¢pparMeHTH aHTHUTEN,
MUMeTHYeCKHe OeIKM — aHTHUTeNa, TaKhue KaK CKOHCTPYHPOBAHHBIE O€NKH C
aHkupuHoBbIM noBTOpOM (DARPINS), nmpusnekaromuii T-kneTkn Oucnenuduyaeckuii

aktusatop (BITE, nanpumep, AMG103, AMG330);
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0) AHTHUTENa WJIW HMHTCUOUTOPBI € HHU3KOW MOJIEKYJSIPHOM  Maccoii,
TapreTUpOBAaHHBIE Ha peLenTop KojJoHuecTumyaupyromero ¢akropa-1 (CSF-1R)
(manpumep, smakry3symad (RG7155), kabupanuzymabd (FPA-008), PLX3397);

p) AreHTBl, TapreTUpOBaHHbIE HAa KOHTPOJIbHBbIE TOYKHM HMMMYHHBIX KJIETOK,
€CTECTBEHHBIX KJIETOK-KHUJIJIEPOB, Takue KaK aHTHUTENa IPOTUB
UMMYyHOTJOOyTuHONMONOOHBIX  penentopoB kietok-kuijepo (KIR), Hampuwmep,
mupunymabd (IPH2102/BMS-986015);

q) ATreHTBl, TapreTUPOBAaHHbIE HAa  AJCHO3UHOBBIE  PELENTOPbl  HWJIHU
skTonykneaspl CD39 u CD73, koropble npespamaioT ATP B aneHo3uH, Takue Kak
MEDI9447 (antu-CD73 antureno), PBF-509; CPI-444 (anTaroHuct peunenrtopa
aneHo3wHa A2a).

IIpy mpuMeHEeHHH B KOMOWHAIUM C COEJUHEHUSMH HACTOSIIEro H300peTeHws,

I/IHFI/I6I/ITOpr HUMMYHHBIX KOHTPOJIbBHBIX TOYCK, U B OCO6€HHOCTI/I, TE€, KOTOPBLIC

,
tapreTupoBanel Ha peuentop PD-1 wuam ero nuramg PD-L1, sasaswoTcA
NPEeANOYTUTEIbHBIMH.

H300peTeHne  NOMOJHHUTEIBHO OTHOCUTCS K  crmoco®y  moaynsauuu (B
0COOEHHOCTH, TMOHWXKAKIIEH pPeryJisluu) MOCIEeNCTBUI aKTHBAMU KOMIUIEMEHTa (B
OCOOEHHOCTH, MyTeM aKTHUBAaLMU KJIETOK BPOXIEHHOIO HMMMYHHUTETa) y CyObekxTa,
HYXXJAIOLErocss B 3TOM [B OCOOEHHOCTH, y CyOBeKTa, uMmernuiero 3aboieBaHue HIH
HapyLIEHHE, CBS3aHHOE C MATOTCHETUYECKUMU COOBITHUSIMH, aCCOLUHPOBAHHBIMU C
NoBBIIIEHHBIME YpoBHsIMH C5a u/mnu ¢ aktuanueid CS5aR; B yacTHOCTH, y CyOBeKTa,
UMEIOLIEro  BAaCKYyJUTHOe  3abojeBaHMe WM  HapyLUIEHHe, BOCHAJHUTEIbHOE
3a0oieBaHME WM HapyLIEHHWE, BOBJIEKAIOINEe BHYTPUCOCYAUCTOE BBICBOOOXKAEHHE
MUKpPOBE3UKYJ, uMMyHokomiuiekcHoe (IC) 3aboneBaHume WM  HapylIeHUE,
HelipofereHepaTuBHOE 3a00Ji€eBaHME WU HApyLIEHHE, CBSI3aHHOE C KOMILJIEMEHTOM
BOCTAJIUTENIbHOE 3a0o0JieBaHWE WM HapylueHue, Oylyie3Hoe 3ab0oJieBaHUE WU
HapylieHue, 3a0ojeBaHME WM HapyLIEHHWe, CBsI3aHHOE C HIIeMHedl u/uiu
UIIEMHUYECKUM penepPy3uOHHBIM MOBPEKIACHHUEM, BOCMAIUTENbHOE 3a00€BaHUE HIIH
HapylleHWe KUIIEYHHWKA, WJIM ayTOUMMYHHOE 3a0OJieBaHHWE WIJIM HAapyIICHUE, WU Y
cyObeKTa, MMEIIIEero KOHTAKTHYI0 UYyBCTBUTEIbHOCTb HJIM BOCIMAJIEHUE, BBI3BAHHOE
KOHTAKTOM C CHHTETHYECKHMHU TOBEPXHOCTSIMU, TMOBBIMIEHHYI)  aKTHBALHIO
JEeHKOUTOB U TPOMOOLHMTOB (M WX HHQUIBTPALHUIO B TKAHU), MAaTOJOTUYECKHE
OCJIOXKHEHHUsI, aCCOLMHPOBAHHbIE C MHTOKCHKALMEH WM MOBPEXKIEHHEM, TAKUM KakK

TpaBMa,  KpOBOIOTEpsi, IIOK HWIM  XUpPypruyeckas  omnepauusi,  BKJIKOYasd
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TPAHCIUIAHTALMIO, BKJIIOYAs MOJHOPTaHHYK HemoctaTodyHocTh (MOF), cenmTuueckuii

IIOK IMMOK BCICACTBHC HHTOKCHKALIUH (TaKOfI KaK IIIOK BCIE€ACTBHUEC IeNCTBUS

,
3MEHHOTO si71a), UJIU OCTPOE BOCHAJHUTENIbHOE MOBPEXKICHUE JIETKHUX, MMATOJOTUYECKUE
OCJIO)KHEHHUsI, AaCCOLMHMPOBAHHBIE C HWHCYJIMHO3aBUCHMBIM CaxapHbIM JauabeToMm;
uHdapkt wMuokapaa wuiau TpPomOO3; OTEK WIM TMOBBIIIEHHYK MPOHHIAEMOCTb
KanuJJIpOB;, WJIM JUIsl YMEHbBIIEHUs] KOPOHAPHON SHIOTENHAJbHOW AUCHYHKIHH,
BBI3BAHHOW  CEpPIEYHO-JIErOYHbIM  IIYHTUPOBAHHUEM  W/WJIM  KapAUOIUIETHei |,
BKJIIOYAIOIIEMY BBEJEHHE YKa3aHHOMY CyObekTy (apMaleBTHYECKH aKTHBHOIO
KonndecTBa coenuHeHus ¢opmynsl (I) cormacHo omnpeneNeHUI0, NMPUBEIECHHOMY B
a0boM U3 BapuaHTOB ocyimecTBiieHuss 1) - 50). Bo uszbexxanue COMHEHUH cleayer
OTMETHUTb, UTO TEPMHUH "MOAYJSILHS aKTUBALIUU KOMIJIEMEHTA" ClieNyeT MOHUMATh Kak
NOHWKAIYIO perysinui / ocnabieHue aMIUIMQUKalMud HMMYHHOH peakiuuu Hu
MOHIKAIOMYIO peryiasnuio / ociablieHue aKTHUBAIMU YHHUYTOXAKIIETO KIETKU
MeMOpPaHOATAKYIOIEero KOMIJIEKCa, B OCOOEHHOCTH, MMyTeM aKTUBALIMU KJIETOK

BPOXICHHOTO UMMYHUTETA.

Ionyuyenue coeannenuii popmyant (I)

JIOTIOTHUTENBHBIM ~ ACTIEKTOM  HU300pETEeHHs SIBJISIETCS CIOCOO  IMOJNyYeHHs
coenuHenur ¢opmynel (I) cormacHo ompeneieHHI0, MPUBEAEHHOMY B JIIOOOM U3
BapuaHTOB ocyinecTtBieHus 1) - 50). Coenunenus Gpopmynsl (I) MOXHO MONYyUHUTh U3
KOMMEPYECKH JOCTYIHBIX MM XOPOLIO M3BECTHBIX HCXOIHBIX BELIECTB B
COOTBETCTBUHU C METOJAaMH, OMHCAHHBIMU B JKCIEPUMEHTAJbHONW 4YacCTH, C MOMOIIBIO
AHAJIOTUYHBIX METOJOB, HWJHU B COOTBETCTBHM ¢ OOINell MOCIeA0BaATEIbHOCTHIO
peaKkLuil, U3JTOKEHHON HUXKeE, TAe RI, RA, Rz, R3, R4, X, Y u Z ABIAKOTCSA TAKUMH, KakK
onpeneneno ais popmyisl (I). Jlpyrue cokpaiieHus, UCIONb3yeMble B JaHHOW 3asiBKE,
ompeneseHbl B SBHOM BHIE WM SBISIOTCS TAaKHUMH, KakK OMNpENeNieHO B
5KCIEPUMEHTAJIBHON 4acTU. B HEKOTOPBIX clydasx, pOJOBBbIE IPYNIbI R', R% R? R,
R, X, YuZ MOTYT OBITh HECOBMECTHMBIMH C COBOKYMHOCTBIO JAPYTUX TPYIII,
NPOMJUIIOCTPUPOBAHHOM HAa  CXeMax HIXKe, H 1o3ToMy Oyayt TpeboBaThb
ucronb3oBaHus 3amuTHeIX Tpynn (PG). [lpumeHeHue 3alMMTHBIX TPYII XOPOIIO
MU3BECTHO B IaHHOW oOnacTu TexXHUKHU (cM., Hapumep, "Protective Groups in Organic
Synthesis", T.W. Greene, P.G.M. Wuts, Wiley-Interscience, 1999). nsa unenei
OAHHOTO OOCYXXOEHHsS CJeAyeT CYUTaTh, YTO TaKHe 3al[UTHbIE TPYNIbl MpHU

HeO6XOI[I/IMOCTI/I HaxogdaATCsaA Ha CBOUX MECTax. HOJ’IyLIeHHbIe COCAUMHCHUA TaKXKE
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MOYHO MPEBPATUTH B COJIU, B OCOOEHHOCTH, UX (papMaLleBTHUYECKHU NMPUEMIIEMbIE COJIH,
C MOMOIIBIO crocoba, U3BECTHOIO per se.

Coenunenusi cTpykTypbl la, KkoTOpble TmpencTaBiasOT coOON CoequHEeHUs
dopmyasr (I), rae R* npexncrasnser co6oif BOXOPOA, MOXKHO MOIYYHTh B COOTBETCTBHH
C MyTSMU CHHTE3a, NMPHUBEAEHHBIMH Ha cxeme Al Huxe (rae Koablo A MOXeT ObITh
HE0053aTeIbHO MOMOJHUTENBHO 3aMEIIEHO TMOCPEACTBOM R, kak ONpPEAEJIEHO B
SIBHOM BHJIE).

CoenuHeHuss CTPYKTypbsl A-1 MOXHO MOJNYYUTh NYTE€M BOCCTAHOBUTEIBHOTO
AaMUHUPOBAHUS MOAXOMAINUX albAeruioB CTpykTypbl BB-4 moaxoasumumu amMuHamu
cTpyKTypsl BB-7 ¢ ucmonp3oBaHMEM CTaHAAPTHBIX YCIOBHH, TakMX Kak oOpaborka
nocpencteom NaBH(OACc); B HeoOs3aTensHoM npucytctBun AcOH u monxonsimero
pactBoputens, takoro kak JAXM, MeOH, TI'® unu ux cmech, npu TemmepaTypax
okono KT. AumnprepunatuBHo, NaBH,; MoxHO wucnonp3oBaTh B  KadyeCTBe
BOoCccTaHOBUTeNsA B npucyrctsun TFE B kauecTBe pacTBOpPUTENsT B COOTBETCTBUM C
Synthesis, 2011, 3, 490-496. Heo0s3aTenbHO, MOXHO HPUMEHSTH JBYXCTAAUHHYIO
MeTOAUKY: (1) KOHIEHCAUHsl MOAXOJSINEero alpaerunaa cTpykrypsl BB-4 ¢ amunamu
cTpykTypbl BB-7 B mpuCyTCTBUM MOAXOAALIEr0o pacTBopuTens, Takoro kak MeOH,
npu  Temmeparypax okojmo 60°C wm  (i1) nmocienyromee BOCCTAHOBJIEHHUE
IPOMEXYTOYHOI'O COENMHEHUs] — UMHHA nyTeM obpaborku nocpenctsom NaBH, mpu
temneparypax mexay 0°C u KT (Cxema Al, cranus a).

JAnaMUHOCOEIUHEHUS CTPYKTYPbl A-2 MOXHO MOJYYHUTh NYyTEM BOCCTAHOBJIEHMUS
HUTPOTPYNIBI B COENMHEHUSX CTPYKTypbl A-1 ¢ HCHOAb30BAaHHEM CTAHIAPTHBIX
YCJIOBHUH, TAKUX KaK KaTAJUTHUYECKOE THMAPUPOBAHUE C MOAXOISIIIMM KaTalu3aTOpPOM,
takuM kak Pd/C, B mogxonsinem pactBoputene, TakoMm kak EtOAc unu EtOH, unu ux
cmech (Cxema Al, crangus b).

AnbTepHATUBHO, TUAMHUHOCOEIUHEHUS CTPYKTYpbl A-2 MOXKHO IMOJYYUTh NyTEM
BOCCTAHOBUTEJIBHOIO AJKMJIMPOBAHUS NOAXOAALIEr0 amMuHAa CTPyKTypel BB-5
KETOHaMHU CTPYKTypbl BB-8 ¢ uncnonb3oBaHMEM CTaHAAPTHBIX YCJIOBHUM, TaKUX Kak
obpaborka mocpenctsom NaBH(OAc); B HeoOs3arenpHoM mnpucytcrBun AcOH wu
noaxonasmero pacrsopurens, takoro kak JAXM, MeOH, TI'® unu ux cmech, mpu
temnepatypax okoso KT. OOpaborka mnoxgxopsmero aMmuHa CTPYKTypsl BB-5
TO3UJIATOM CTPYKTypel BB-33 B mpuCyTCTBUM NOAXOASALIErO PAaCTBOPUTENS, TAKOrO

kak MeCN, mpu temmeparypax okojo 110°C mox MHKPOBOJHOBBIM OOJIydeHUEM
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MOXET  NpPeACTaBIATh  CcOOOH  albTEePHATUBHYIO METOAUKY  olecrnedeHus
auaMuHOCOequHeHnH cTpykTypel A-2 (Cxema Al, cranus ).

ANbTEpHATUBHBIM NYyTh MOJYyYE€HUS COEIUHEHUNU CTPYKTypbl A-2 MOXeT
NpeACTaBIATh COOON BOCCTAHOBUTEIBHOE AMHUHUPOBAHHE MOAXOISLIErO allbJeruaa
cTpykTypsl BB-6 (unm BB-20, cooTBeTCTBEHHO) aMHHaMHu CTPYyKTypel BB-7 ¢
UCIMOJb30BAHUEM CTAaHOAPTHBIX YCJIOBHUHM, TakuxXx Kak oO0paboTka mOCpencTBOM
NaBH(OAc); B HeoOs3arenbHoMm npucyrctBud AcOH (wiam mocpencrsom NaBHy,
COOTBETCTBEHHO) U B MPUCYTCTBUHU MOAXOISLIETO pacTBOpUTENs, Takoro kak JIXM,
MeOH, TI'® unu ux cmech (unu TFE, cOOTBETCTBEHHO), pU TeMIepaTypax OKOJO
KT (wmu oxonmo 35°C, coorBerctBeHHO) (Cxema Al, cramus d (unum cragus g,
COOTBETCTBEHHO)).

Cxema Al

R1

@ z__CHO
CHO H,N \(OI
O YO A X
NO; pgg7 @ BB-20
BB-4 A-1

H2N g
1
@ ) i R’ R!
Y Of""b BB-8 Q z Ngj
NH, Y, O — YO Py
c NH2 X“>N"0

BB-5 A2 H
d A-3

R -

@ BB-7 f R I

z._CHO
Y:OI H,N ' | RORS
X~ NH, 2 @ BB-9
1
BB-6 R "Or @'R

NHBoc
Z N
e X"™N"o
RS— NOI\NHZ a REORS
NHBoc

BB-24
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CoenuHeHuss CTPYKTypbl A-2 aJbTepHATUBHO MOJKHO IMOJYy4YUTb MYyTEM
oTumierieHuss Boc-3aliMTHON Irpynmnbl B MOAXOASILINX COEAUHEHUSIX CTPYKTypbl A-4
(manpumep, rme R° mpencrasmsier coboit  (Cig)ankum, (Ci.3)ropankun wiu
(Cs.6)uuknoankui-(Co.4)aJKUIEH, UIU T.I1.) C UCMOJb30BAHUEM MOAXOASIIEH KUCIOTHI,
takoit kak HCl unu TOVY, B npuCyTCTBHM MOAXOASIIEr0 PACTBOPUTEJNS, TAKOT'O Kak
nuokcad, MeOH unu IXM, npu temnepartypax okosno KT (Cxema Al, cragus f).

BoccTranoBuTenbHOE AJKWIMpPOBaHUE aMuHA CTPYKTypel BB-24 keronamu
cTpyKTypbl BB-8 ¢ ucmonp3oBaHMeM CTaHAAPTHBIX YCIOBHH, TakMX Kak oOpaborka
nocpeactsoM NaBH(OAc); B HeoOs3arenpHoM npucyTcTBuun AcOH u moaxonsimero
pactBoputens, takoro kak JAXM, MeOH, TI'® unu ux cmech, npu TeMmmepaTypax
okoJsio KT mMosxket obecrieunTh coenuHeHust CTpyKTypol A-4 (Cxema Al, ctanus e).

IMuknuyeckue MOYEBUHBI CTPYKTYypbl A-3 MOXHO TMOJYYUTb C TOMOLIBIO
OUKJIN3aUN JTHAMUHOB CTPYKTYpbl A-2 myTeM oOOpaOOTKH MOAXOASIIUM areHTOM
nepeHoca kapOOHUIBbHOHW rpynmbl, TakuM kak CDI, B mpHUCYTCTBHM MNOAXOISAINETO
anpoTOHHOTro pacTBopuTelsi, Takoro kak MeCN unu TI'®, npu Temneparypax Mexay
KT u 80°C (Cxema Al, cranus h).

AnKuiaupoBaHHE aToMa as30Ta, HUMEIero CcBOOOJHYIO BaJEHTHOCTb, B
COEIUHEHUAX CTPYKTYpbl A-3 NOAXOAAIIMM TajJoOreHuaoM CTpykTypsl BB-9, rme W
npencTaBiasier coOoi xjop uiaM OpoM, B MNPUCYTCTBUU MOAXOIAIIETO OCHOBAHMS,
takoro kak NaH unu K,COs3, u B pactBopurensax, takux kak TI'®, IM®PA unu cmech
oboux, mpu Ttemmeparypax Mexay 0°C u 50°C moxker obOecrneduuTb COEIUHEHUS
CTPYKTYpHI la.

ANbTepHATHBHO, AaJKWJIMPOBAHME aToMa a30Ta, HMEKIero CBOOOIHYIO
BAJIEHTHOCTb, B COEAUHEHUSIX CTPYKTYpbl A-3 MOXHO BBIIOJHUTH C HCIIOJB30BAHUEM
ycaoBuilt MunyHoOy myTeM oOpabOTKH MOAXOASILIUM CIHPTOM CTPYKTypbl BB-9, raue

w MpEeNCTaBJsAET coboii TUAPOKCH u Harnpumep,

,
(unaHOMETHJIEH ) TPUANKUI(POCPOPAHOBBIM PEATE€HTOM, B MPUCYTCTBUH MOAXOISIIETO
pacTBOPHUTENs, TAKOTO KaK TOJyoJ, mpu Temmeparypax okono 110°C (Cxema Al,
cTanus 1).

Coenunenus ctpykryp Ib, Ic, Id, Ie, If u Ig MOXHO MONYYHUTh U3 MOAXOISIIUX
NpeAIIeCTBEHHUKOB CTPYKTYPhI Ia B COOTBETCTBUM C MYTAMU CUHTE3a, IPUBEICHHBIMHU
Ha cxeme A2 HMXKe, TIJe YKa3aHHble COEIMHEHHs CTPYKTypbl la Moryr HecTu

NOAXONAINNE 3aI[UTHbIE TPYNINbl HINM (YHKIMOHANbHbIE TPYNIbl, KaK YKa3aHO B

KOHKPETHBIX CliyHasaX.
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Coenunenusi cTpyktypsl Ib, rme mo meHbinedd mepe aBa u3 X, Y unu Z

npeacTaBisAloT coboii N, MOXHO NOJAyduTh U3 cooTBeTcTByromux N-SEM

>
IPOU3BOAHBIX COEIMHEHUM CTpyKTypbl la mnyrem otmemnnenus SEM-3zamutHON
IpPyNIbl C UCIOJB30BAHUEM, HANpUMeEp, MOAXOASALIECH KHUCIOTHI, TakoW kak TA®Y, B
INPUCYTCTBUM NOAXOAAINEro pacTBopuTensa, Takoro kak JIXM, mpu Temmeparypax
okono KT. JomonnurtenbHas oOpaboTka >THiIeHAMAMUHOM B mnpucyrctsuu TI'® B
Ka4yeCTBE PacCTBOPUTEJSI MpU TemIieparypax okojo 60°C Moxker ObITh HEOOXOaUMA IS
OOCTHIKEeHUsI MOoJHOTO oTuierieHus SEM-3amutHo#t rpynnel (Cxema A2, cragus a).
Bcenen 3a TOVY-meTonukoii, nonojgHutenbHas oOpaboTka kucnoroii, Takou kak HCI, B
MPUCYTCTBUM Moaxosimero cnupta, Takoro kak MeOH unu EtOH, npu temneparypax
okoy0 70°C MoskeT o0ecneynuTh COOTBETCTBYIOIINE AJIKOKCUMETHIIbHBIE MPOU3BOIHBIC
ctpyktypsl Ic (Cxema A2, ctanus g).

ANbTepHATHBHO, COEUHEHUs CTPYKTYpHI Ib, roe mo mensieii mepe nsa u3 X, Y
win Z mnpencraBinsioT coboli N, MOXHO MOJYyYUTh H3 COOTBETCTBYKOLIUX Bn-
3aLUINEHHBIX MPOU3BOJAHBIX C IOMOINBIO OTINEeNJeHUus Bn-3amuTHON rpynmnel B
COEUHEHHUsIX  CTPYKTyppl la  myTemM  KaTaluUTH4YECKOTO  TUAPUPOBAHUS  C
UCIIOJb30BAHUEM MOAXOASIIETO Karajnuszatopa, Ttakoro kak Pd/C, B mpucyrcTtBuu
noaxoxsmero pacrsopuresnsi, Takoro kak EtOH unn MeOH, u B atmocdepe Bogopona
npu Ttemneparypax okono KT. IIpespamenue B yCIOBUSX KaTaJIUTHUYECKOTO
THIPUPOBAHMS C IMEPEHOCOM BOAOPOAA C UCIOJNb30BaHWEM, Hampumep, ¢opmuara
aMMOHHS, MOJXET MpPEeNCTaBIsATh Co00i anbTepHaTHBHYI Metonuky (Cxema A2,
CTanus a).

AnbTepHATHBHO, COeMHEHHs CTPYKTYphI Ib, roe mo menbineii mepe asa u3 X, Y
win Z npencraBisitoT coboi N, MOXKHO MOJYYUTh U3 COOTBeTCTBYROImHNX THP-
3AI0MIIEHHBIX MPOU3BOAHBIX mnyTeM orTmemnenus THP-3amuTHOWM rpynnel B
COEMHEHUAX CTPYKTYypbl la myTem oOpabOTKHM MOAXONSIIEH KHUCIOTOH, TaKOW Kak
T®Y, B nNpucyTcTBUM NOAXOISILIEr0 pacTBopurens, Takoro kak XM, npu
temneparypax okoino KT (Cxema A2, ctanus a).

Coenunennst cTpykrypsl Ic (unu Id unnm e, coorsercTBenHo), rne R’ (umn RP,
COOTBETCTBEHHO) MPEACTAaBIseT COOOW METHJ, MOXHO MOJY4YHUTh myTeM oOpaboTka
METUJIUPYIOLIEro peareHra, Takoro kak Mel, B mnOpuCyTCTBUM NOIXOASLIErO
ocHoBaHus, Takoro kak DBU, u noaxoasiuero pacteopurens, Takoro kak JIM®A, npu
temrepatypax okono KT. OOpaborka mocpenctsom Mel B mpucyrcrBuun Ag,COs3 B

Ka4e€CTBE€ OCHOBAHHUA U HArp€BaHUEC B NMOAXOAAIICM PACTBOPUTEIIC, TAKOM KaK TOJYOJ,
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npu Ttemmeparypax okoso 85°C, MoXeT npeacTaBiATb CcOOOW aJbTEPHATHBHYIO
metonuky (Cxema A2, craaus b, ¢ unu d).

Cxema A2
ol
Y O /& Y O /&

a REOR b REOR?

o | c
BB- 1o
R! BB-10

BB-10

YO \ PN
lc RZJ\ R3 X N /&o /': N 0]
Id RZJ\ R3 R R2 R3
l le
e
R’ R’

RS- NO /& ————> R5- NO:(\A

If R2 R3 g RZ R3

5 B coenunenusix ctpyktypnl Ib, cBobonnyro NH rpynny, coorBercTByOmyn X,
Y unu Z, MOXHO alKUJIUPOBATh MNMyTeM OOpabOTKM MOAXOASILIUM TaJIOTEHHAOM,
Q3UPUAUHOM, OMNOKCHUAOM MIW TO3UJATOM CTpykTypsl BB-10 B mpucyrctBumn
noaxonsimero ocHoanusi, Takoro kak NaH, K;CO; unu Cs;CO3, 1 B paCTBOPUTEIAX,
takux kak TT'®, IM®A unu DMA unu ux cmecw, npu temneparypax mexay 0°C u
10 150°C  mom BO3MOXHBIM  MHKPOBOJHOBBIM  OOJiydeHHEeM C oOecnedeHueM

COOTBETCTBYIOIINX coennHeHni cTpykTypsl Ic (Cxema A2, cragusa b, ¢ unu d).
ANBTEepHATHBHO, MOXHO HMCIOJB30BaTh yCJOBUA MumyHoOy mytem oOpaboTku
MOAXOASI UM CIIUPTOM CTPYKTYPBI BB-10 u, HaIpuMmep,
(unaHoMeTUNIeH)TpUANKUI(POCPOPAHOBBIM PEATEHTOM B INPHUCYTCTBUU MOAXOISAIIETO
15 pacTBOpHUTENA, TAKOro Kak TOJyoJd, nmpu Ttemmeparypax okoso 110°C (Cxema A2,

craaus b,c wiau d).
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ANbTEpHATUBHO MOXHO TPUMEHSTh yCJOBUA 1 1,4-HYKJI€OQHUIBHOTO
NPUCOCUHEHUS MMyTeM 00pa0OTKHU MOAXOAAM e STHII- NI METUI-2-aJIKEHOATHON HIIH
2-HUTPOANKEHOBOU CTPYKTypbl BB-10 B npuCyTCTBMM NOAXOASINErO OCHOBAHUS,
takoro kak CsF, TEA unu K,COs3, u noaxonsuero pacrsopurens, takoro kak TI'®
win IM®A, npu remneparypax mexay 0°C u 60°C (Cxema A2, ctagus b,c wiu d).

ANbTepHATHBHO, AaJKOKCUKapOOHMIHpOBaHHE (MJIM aJKUJIKapOaMHIMpPOBAHHE,
COOTBETCTBEHHO) MOJKHO BBIMIOJIHUTD nyTeM o6paboTku MOAXOAIIUM
aTKUIXJIOpGOopMHATOM (MJIH AJKUJIU30LMAHATOM, COOTBETCTBEHHO) CTPYKTYphl BB-10
B MPUCYTCTBUH TMOAXOASIIEro oOcCHoBaHus, Takoro kak TEA wumu DIPEA, wu
MoAXoAsimero pactBoputens, Takoro kak JAXM wumm JM®PA, npu temmneparypax
mexay 0°C u KT. InankunkapbaMuIupoBaHHEe MOXKHO BBIIIOJHUTH NMyTeM 00paboTku
NOAXONSINUM pEareHTOM MepeHoca KapOOHWIbHOW rpynmel, TakuM kak CDI, u
NOAXOASIIIUM aMHHOM CTPYyKTypsl BB-10 B mpucyrcTBuM moaxoasmero OCHOBaHWUs,
takoro kak TEA unu DIPEA, u nmoaxonsumero pactBoputens, Takoro kak TI'® unu
JAXM, npu Temnepatypax okosno KT (Cxema A2, ctagus b,c nnn d).

AnbTepHaTUBHO, MOXHO MpPUMEHATb YycjaoBus peakuun Yana-Jlama nyrtem
obpabotku moxxoxnsmei GOPOHOBOH KHCIOTONW MU OOPOHOBBIM 3(PUPOM CTPYKTYPBI
BB-10 B mpucyTCTBUHM NOAXOISILIEr0 MEIbCOAEPKALIErO KaTalu3aTopa, TaKOTro Kak
Cu(OAc);, u moaxonsuero JWUraHaa, Takoro kak 2,2°-OMNupUANI, B NPHUCYTCTBUHU
MOAXOASIEro OCHOBaHUsA, Takoro kak Na,COs, U mpu HarpeBaHUU B MOAXOISLIEM
pacTBopuTeNe, TaKOM Kak TOJyos uiu TpudropMermnOeH30d, HpH TeMmmepaTypax
mesxny 70°C u 90°C (Cxema A2, ctaaus b,¢c unu d).

B cnywasx, moaxonsimux Ajisi OCTAJbHBIX 3aMECTUTENeH MU (YHKIHOHAJIbHBIX
IPYNN B MOJIEKYJE, COCOUHEHHS CTPYKTypbl If MOXHO MOJYy4YUTh M3 COEOUHEHUH
CTPYKTYpHI Ic (M BIOCIENCTBUM COCNMHEHUS CTPYKTYPHI Ig U3 COeNMHEHHI CTPYKTYPBI
If) myrem oOpyHOrO mpeBpameHus GYHKUMOHAJIBHBIX TPYIMI, HAaIPUMEP B paMKax
3aMeCTUTES RS, kak onucano Hmwke (Cxema A2, ctanus e, BIOCHenCcTBUU cTanus f):

»  DOyHKIUU CIOKHBIX 3(QUpPOB KapOOHOBOW KHUCJIOTHI MOKHO BOCCTaHOBUTH
nyteM o0paboTKH moaxonsamuM BocctaHoBUTeNneM, TakuM kKak CaBH,; (oOpasoBanHOM
in situ 13 NaBH4 u CaCl,), B mpucyTCTBHH MOAXOASLIETO PACTBOPUTEISI, TAKOTO KaK
EtOH, nmpu Temmnepatypax Mmexay -10°C u KT ¢ nmonyueHueM COOTBETCTBYIOLIETO
NEePBUYHOTO CIUPTA.

»  HurpunbHbie (QYHKIMHM MOXHO BOCCTaHOBUTb nyTeM 00paboTku

NOAXOASAIUM BoccTaHOoBUTENeM, TakuM kak CoBH,4 (oOpasoBanHowm in situ u3 NaBH,4
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u CoCly), B mpUCYTCTBUH MOIXOASIIErO pacTBOpuTens, Takoro kak MeOH, mnpwu
temneparypax mexay 0°C u KT; unm ucnonb3ys mOaXONsLIUN KaTalu3aTop, TaKou
KaK HHUKeJlb PeHes, B MPUCYTCTBUU MOAXOASILIETO OCHOBAaHUs, TAKOTO KaK aMMHUaK, U
NOAXOAAIlEero pacTteoputens, Takoro kak MeOH, npu temneparypax mexay 0°C u
RT, ¢ monyyenuem COOTBETCTBYIOIIETO NEPBUYHOTO aMHUHA.

»  OYHKIUHU CIOXKHBIX 3UPOB KapOOHOBOI KHCIOTHI MOKHO THAPOJIHU30BATH
nyTeM o0paboTku moaxoxsuuM ocHoBaHueMm, TakuMm kak LiOH, NaOH unu KOH, B
NPUCYTCTBUH BOABI U MOAXOAsAIIEro pactBopurens, Takoro kak TI'®, MeOH wunu
EtOH wunu ux cmech, npu temnepatrypax Mexay KT u 50°C. IlonyueHHywo B
pe3yibTaTe KapOOHOBYIO KHCIJIOTY BIOCJEACTBHHU MOJKHO IMOJIBEPTHYTbH COYETAHUIO C
NOAXONSINUM aMHHOM nyTeM oO0paOOTKM NOAXOINSIIMMU  aKTHBHPYIOIIUMHU
pearentamu, TakuMu kak komOunHanmusa EDCHCI u HOBt, B mnpucyrcrBum
noaxonasimero ocHoBaHusA, Takoro kak DIPEA, u nmepeMemuBaHusi B MOAXOASAIIEM
pactBoputene, TakoMm kak XM unu IM®PA unu ux cmech, Ipu TeMneparypax OKOJo
KT.

»  3amuTy ¢ amnerajgb-3allHINeHHBIX aJbJEerHA0B MOKHO CHATH KHCJIOTHOM
obpaborkoii ¢ momombio BoaH. HCl B mpuUCYyTCTBUM HOAXOASINETO PacCTBOPHUTENS,
takoro kak TI'®, npu temnepatypax mexay KT u 70°C. IlonyuenHsle B pe3yibTaTe
anbIerubl BIOCIEACTBUU MOXHO MOJABEPTrHYTh PEAKIUHU C MOAXOASLIUM PEAKTHBOM
I'pusbsipa, TakuM Kak OpOMHUIbI aJNKHJIMArHus, B TPUCYTCTBUU MNOAXOMISLIErO
pactBoputens, Ttakoro kak TI'®, mnpu Temneparypax wmexay O0°C u KT,
AnbTEepHaTUBHO, BOCCTAHOBUTEIbHOE AMHHUPOBAHUE MOAXOAAIMMH AaMHHAMHU C
UCIOJb30BAHUEM YCIOBHH, Takux kak oOpabGoTka mnocpenctBom NaBH(OAc); B
npucyrctBun AcOH (unu NaBH,4, COOTBETCTBEHHO), U B MPHUCYTCTBUU MOAXOISIIETO
pacrBoputens, Takoro kak XM, MeOH, TI® wumu wux cmecy (mnu TFE,
COOTBeTCTBEHHO), Tmipu Temmeparypax wexay KT wu 40°C wmoxker obecnedutsb
COOTBETCTBYIOL[UE BTOPUUHBIE UJIU TPETUUYHbIE AMUHBI.

»  3amecTuTenb, MNPENCTABISIOMUNA COOOW XJOp, MOKeT OBbITh 3aMelleH
NOAXOAAIMMY aMHUHAMHM B INPUCYTCTBUU MOAXOMSIIETO PacTBOPUTENs, TAKOrO Kak
JAM®A, npu temneparypax okoso 70°C.

»  IlepBu4HBI aMuUJ MOKHO NETHIPUPOBATH MyTeM OOpabOTKH MOAXOISLIUM
NEeTUAPATUPYIOLIUM CpPEACTBOM, TaKUM Kak peareHT byprecca, B NpUCYTCTBUHU
MOAXOAAIEro pacTtBoputens, Takoro kak XM, npu temnepatypax okoso KT ¢

NOJNy4€HUEM COOTBETCTBYHOLIECTIO HUTPUJIA.



10

15

20

25

30

113

»  TperTuuHbIH CIIUPT MOXKHO NETHAPUPOBATH NMyTeM 00pabOTKH MOIXOASIIUM
gerugpatupyomuM cpeactsoMm, TakuMm kak POCl;, B mpuCyTCTBUH NOAXOASIIErO
pacTBOpUTENs], TAKOTO Kak MUPUAUH, U HarpeBaHus Npu temneparypax okoso 50°C ¢
NOJy4YE€HHEM COOTBETCTBYIOIIErO aJIKeHA.

»  3amuty ¢ Boc-3amumeHHOro aMmHa MOXHO CHATh HyTeM o0paboTku
noaxonsmed kucaoroi, takoii kak HCl unu TOY, B mpuCYTCTBUU MOAXOISIIETO
pactBopuTens, Takoro kak nuokcad, MeOH unu JIXM, npu temneparypax okoso KT
C BBICBOOOXK/IEHHEM COOTBETCTBYIOIIETO CBOOOAHOIO aMHHA.

»  3amuTy ¢ TPUTUI-3ALIMIIEHHOTO JaKTaMa MOXHO CHSATh MyTeM o0paboTku
MOAXOASIEN KUCIOTOW, Tako kak TAPY, B nOpuUCYTCTBUM MOOAXOASLIErO
pactBopuTens, takoro kak H,O, mpu temmneparypax okono 0°C ¢ BbICBOOOXKIEHUEM
COOTBETCTBYIOLIEr0 CBOOOTHOTO JIaKTama.

»  Bamuty ¢ 2-HUTPOOEH30JICYIbPOHUI-3AMMIEHHONO aMHHA MOKHO CHSITh
nyreM oOpaOOTKHM MOAXOASAIIMM THOJOM HAa TBEPAOH TMOIJIOXKKE, TaKUM Kak
QuadraPure® MPA, B MPUCYTCTBUU MOAXOASIMEro ocHoBaHus, Takoro kak CsyCOs, u
HArpeBaHus B MOAXOAsALIEM pacTBoputesie, TakoM kKak TI'®d, moxg MHKPOBOJHOBBIM
obnydueHneM mpu Temmepatrypax okojio 130°C ¢ mosiyueHHeM COOTBETCTBYIOIIETO
cBOOOHOIrO aMHHA.

»  VYriepon-yriepoaHyl JABOHHYIO CBsSI3b MOJKHO BOCCTAHOBUTH MyTEM
KaTAJIUTUYECKOrO TUAPUPOBAHUS C HCHOJb30BAaHHUEM MOAXOASILIEr0 KaTajau3aTopa,
takoro kak Pd/C, B mpucyTcTBUM mOgXopsiero pacrsopurens, Takoro kak EtOAc,
MeOH unu ux cmech, npu Temneparypax okosio KT ¢ monyueHrnemM COOTBETCTBYHOIIEH
HACBILEHHOMN CBS3HU.

»  IlepBuYHbIii WJIW BTOPUYHBIE aMUH MOKHO  auUMJIHPOBaTh  (MJIK
AJKHIJICYJIb( OHMJIIMPOBATh FIIM AUAIKUICYJIb(PAMIIUPOBATE, COOTBETCTBEHHO) MyTEM
00paboTKM TOAXOMSIINM ALUIXJIOPHAOM (MJIM AJNKUICYIb()OHUIXIOPHUAOM HIIH
OUANKUICYTb()aMHUIXJIOPUAOM, COOTBETCTBEHHO) B HPUCYTCTBUH MOAXOJSINErO
ocHoBaHus, Takoro kak TEA unu DIPEA, u nmoaxonsiero pacTBOpPUTENs], TAKOTO Kak
AXM unu MDA, npu temneparypax mexay 0°C nmpu KT. AnbTepHaTHBHO, €ro
MOYHO aJKOKCHKapOOHMJIMPOBATH NyTeM O0OpabOTKU MOAXOASAIUM XJIOP(HOPMHATHBIM
WIN JHAJIKWJIAUKapOOHATHBIM peareHToM (miu  neHTagpTopdeHuIkapOOHATHBIM
peareHToM, COOTBETCTBEHHO) B INPUCYTCTBUU MOAXOISAIIETO OCHOBAaHHUSA, TAKOTO Kak
TEA umun DIPEA, u nmonxonsimero pacrBopurenis, Takoro kak JAXM (umu MDA,

cOoOTBeTCTBEHHO), npu temneparypax mexay 0°C mpu KT (mnm mexny KT u 110°C,
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COOTBETCTBEHHO). AJBTEPHATUBHO, €r0 MOXXHO AHAJKUIKapOAMHJIMPOBATH NyTEM
00pabOTKHM MOAXOIAIIUM pEareHTOM IepeHoca KapOOHUIBbHOW TIpyNIbl, TaKUM Kak
CDI, u noaxonsmuM aMHUHOM B MPUCYTCTBUM MOAXOASAILEIO OCHOBAHMS, TAKOTO Kak
TEA unu DIPEA, u noaxoasuero pactsoputens, Takoro kak TI'® unu XM, npu
temnepatypax oxoyno KT. AnpTepHaTMBHO, €ro MOXHO AaJKHIUPOBATh MyTEM
BOCCTAaHOBUTEJIBHOTO AJKUIMPOBAHUS AJbAETHAAMH C UCIOJb30BAHUEM CTAHAAPTHBIX
ycioBHii, Takux kak odpabotka mocpeactsoM NaBH(OAc); B nmpucyrcrBuun AcOH u B
NPUCYTCTBUM MOAXOIsLIEro pactBopurens, takoro kak JAXM, MeOH, TI'® unu ux
cMmech, npu temmneparypax Mexay KT wu 40°C. AnbTepHaTHBHO, AJNKHUJIUPOBAHHE
MOJHO BBINOJHUTH MyTeM OOpabOTKH MOAXOASINNM TaJOT€HUIOM B IMPHUCYTCTBUHU
MOAXOsmero ocHoBaHus, Takoro kak DIPEA, u katanutudeckoro konudectsa Kl u
HarpeBaHusi B MOAXOJISILIEM pacTBopuresie, TakoM kak JIM®PA, moxg BO3MOXKHBIM
MUKPOBOJHOBBIM OOJydeHueM mpu Ttemmepatype Mexay 110°C u  150°C.
AnbTepHaTUBHO, MEPBUYHBI MJIM BTOPUYHBIH aMHUH MOXXHO BBECTH B PEAKIHUIO
apoOMaTHUYECKOTr0 HYKJIEOQUIBHOTO 3aMelIeHus c HNOAXOSIIUM
(reTepo)apoOMaTHYECKUM TaJOT€HUIOM B NPUCYTCTBHHM MOIXOASLIETO OCHOBAHMS,
takoro kak DIPEA unu K,CO3, u npu nepeMeminBaHuu B NOAXOASIEM PAaCTBOPUTEIE,
takom kak JIMCO, npu Ttemneparypax Mexay KT wu 110°C. AnbTepHaTuBHO,
apoMaTUYeCKOe HYKJeOopuiIbHOE 3aMelleHHe MOKHO BBIMOJHUTh C TOMOIIBIO
AKTUBALUM TOAXOAAIIETO (reTepo)apoMaTUUECKOro CHHPTAa COOTBETCTBYIOLIEH
CTpYKTypbl nocpenactsoM PyBOP B mpucyTcTBUM NOAXOASIIEr0 OCHOBAHUS, TAKOTO
kak DIPEA, B pacTtBoputensx, Takux kak JJM®PA, npu Tremneparypax okono KT.

»  CoupT MOXHO MPEBPATHUTh B MEPBUYHBIN aMUH, Cleqys ABYXCTaIUWHOMN
metonuke: (i) ycnoBust MunyHoOy ¢ obpazoBanreM QTaIUMHAHOTO MPOMEKYTOYHOTO

COeUHEHUs nyTeM obpaborku dranumugom u HarpuMmep,

,
(unaHOMeTHJIEH ) TPUANKUI(POCHOPAHOBBIM PEATeHTOM, M HArPEBAHHS B IMOIXOMASILIEM
pacTBOpHTENle, TAKOM KakK TOJyoJ, Npu Temmeparypax okomo 110°C wu (i1)
pacuerieHue ¢pramumMuga nyteM oOpabOTKM THAPA3UHTUAPATOM B NPUCYTCTBHUH
noaxonsimero pacrsopurtens, takoro kak EtOH, mpu Temmneparype okono 80°C c
BBICBOOOKIEHNEM COOTBETCTBYIOLIETO MEPBUYHOTO AMHUHA.

Coenunenust crpykrypel la wu lh pomogHUTENbHO MOMXKHO TIONYYUTH B

COOTBETCTBUU C MYTAMU CUHTEC3a, IPUBECACHHBIMH Ha CXCME B nmxe.
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Cxema B
R! RT. O R
(& (W) e (*
z z BB-12 z
. N ; N : N,
Y\OI\H a YO “Boc Y\OI\ Boc — .
X7 NH, X7 NH, b X T\H c
A-2 B-1 R? “R?

B-2

R R R!
Z S z g j z gj
; N , ,
o g YOl X
X" NH d XN /&O e XN
RZJ\ R3 RZJ\ R3 RZJ\ R3
B-3 la lh

Coenunenust ctpyktypsl B-1, rone vu onun u3 X, Y u Z He npeacrasisieT coboi

NH, u R' e npeacrasser co6oit Boc, MOXKHO MONYYHTh MyTeM 06paBoTKa aMUHOB

5 cTpyKTypsl A-2, rme uu omue u3 X, Y u Z He npexcrasmser coboit NH, u R' ne

npencrasisier coboi Boc, Boc-aHruapuaom B NpucyTCTBUU MOAXOASAIETO OCHOBAHMS,

takoro kak TEA unu DIPEA, B monxoasmem pactBoputene, Takom kak XM wunu
TI'®, npu temnepatrypax mexay 0°C u KT (Cxema B, cranus a).

BoccraHOBUTENBHOE aNKUIUPOBAHME aMUHOB CTPYKTYphl B-1 anpaerunamu unu

10 KEeTOHaMu CTPYKTypbl BB-12 ¢ ucnonp3oBaHMEM CTaHAAPTHBIX YCJIOBHH, TaAKUX Kak
obpaborka mnocpenctBom NaBH(OAc); B mnpucyrctBuu AcOH (unmum NaBH,,
COOTBETCTBEHHO) U B MPUCYTCTBUHU MOAXOISLIETO pacTBOpUTENs, Takoro kak XM,
MeOH, TT'® unu ux cmech (mn TFE, COOTBETCTBEHHO), pPU TeMIepaTypax MeEXIy
KT u 40°C moxer obecnieuuth coenuaeHus: cTpyktypel B-2 (Cxema B, cranus b).

15 Otwennenue Boc-3amuTHON rpynnbl B COEAUHEHUSAX CTPYKTYypbl B-2, rae R' ne
npeacrasisier coboli Boc, MOXHO BBINOJHUTH MyTeM O0O0pabOTKH MOAXOASIIEH
kucioroi, Takod kak HCl wnmm T®Y, B mpucyTCTBHU MOAXOASIIETO PACTBOPHTEIS,
takoro kak nauokcaH, MeOH unu JIXM, npu temnepatypax okojo KT ¢ nonydenuem
IuaMUHOB CTPYKTYypsl B-3 (Cxema B, cranus c).

20 Iuknnyeckue MOYEBUHBI CTPYKTYpbl la MOXHO NOJYYUTH NyTeM LUKIU3ALUHU
COeAMHEHUs CTPYKTYpbl B-3 ¢ momMompio 00paboTKky MOAXOASAIUM areHTOM IepeHoca

kapOoHmnpHONH rpynmel, TakuMm kak CDI, DSC wumm ¢ocreH, B mnpuUCYTCTBUHU
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NOAXOASAILEro anpoOTOHHOrO pacTBopuTens, Takoro kak MeCN, mpu Ttemmeparypax
okoisio 80°C (Cxema B, cranus d).

Karanutnueckoe  neltepupoBaHue  (rerepo)apriibHbIX  TPYIIN,  KOTOpbIE
3aMelleHbl OAHMUM aTOMOM OpoMa HWJM XJopa, € HMCHOJb30BAHHEM MOAXOMASILIEro
KaTtaiu3aropa, Takoro kak Pd/C, B mpucyTCTBUM MOAXOASAINErO PaCTBOPHUTENS, TAKOTO
kak EtOAc, CD3;OD unu ux cmech, B atMmocepe AeHTepus Mpu TeMIeparypax OKOJO
KT moxer obecrnednTs COOTBETCTBYIOIUE MOHOAEHTEPUPOBAHHBIE (Te€TEepPO)apHiibHbIE
rpynmnel (Cxema B, cranus e).

I'eTepoapuiibHble T'PYIIbI, KOTOPbIE 3aMELMIEHbl OAHUM aTOMOM (TOpa B Opmo-
MOJOXXEHUHU K KOJbLIEBOMY aTOMy a30Ta, MOXKHO MOJYYUTh @O peakLuu
apoOMaTHYECKOTO HYKJIeO(HMIBbHOrO 3aMemieHus ¢ ucnosab3oBaHueM CsF  Ha
COOTBETCTBYIOLI[EHl XJIOpPreTepoapujbHON TIpymne B MNPUCYTCTBUU MOJIXOJISIIEro
pactBoputens, takoro kak JMCO, moxg BO3MOKHBIM MHKPOBOJHOBBIM OOJIy4E€HHEM
npu temneparypax okono 100°C (Cxema B, cranus e).

AnkunupoBaHHble (reTepo)apriibHble TPYINIBl MOJYYarT IYTEeM KpPOCC-
couetanuss mno Cy3ykm mnoxaxopsamero apomarudeckoro xyopuga ¢ (C1-Cy)-
anKuJIOOPOHOBON KHMCIOTOM wiaM OOPOKCHMHOM B NPUCYTCTBUHM IOAXOISAIIETO
najjnagueBoro karammsaropa, takoro kak Pd(dppf)Cl,.CH,Cl, unu PEPPSI-IPr, B
NPUCYTCTBUM MNOAXOAsLIero ocHoBaHusA, Takoro kak K,COs, um npu HarpeBaHuu B
NOAXOJSAINEM pPAacTBOPUTENE, TAKOM KakK AMOKCAH, NpHU Temmeparypax okojo 100°C
(Cxema B, cranus e).

Peakuust apomMaTH4YeCKOro HYKJIEO(PUIBHOIO 3aMELIeHUs] C HCIOJb30BAHHEM
AJKOKCUJIOB HATpus (MM MOAXOIAIIMX aMUHOB) Ha MOAXOASLIUX (TeTepo)apHiIbHbIX
rpynmnax, HalmpuMep TeTepOoapUIbHBIX IPYIIax, KOTOPble 3aMelleHbl OAHUM aTOMOM
XJIOpa B OpmO-TIONOXEHUU K a30Ty, B NMPHUCYTCTBUHU COOTBETCTBYIOINEro CHUPTA B
Ka4eCTBE PacTBOPUTEJNs (UM B MPUCYTCTBUU MOAXOISIIEr0 PACTBOPHUTENS, TAKOTO KaK
MeOH, cooTBeTCcTBEHHO) mpH TemmepaTtypax okoio 80°C (mnm mpu Temmepartypax
mexay 80°C m 150°C monm MUKPOBOJHOBBIM OOJyHYEHHEM, COOTBETCTBEHHO) MOJKET
obecreunTts, HampuMep, CoeauHeHHs CTpykTypsl Ih, rame R’ mpeacrasmaser coboii
MOHO-, IU- UJW TPU3AMEILEHHBIA S5- WU O6-4JIEHHBIH reTepoapuii, KOTOPbIH 3aMelleH
onunM (C1.4)ankokcu 3amecturenem (man R2¥PR?'PN-) (Cxema B, cramus e).

AnkunupoBaHue CBOOOAHOH apoOMaTH4YE€CKOW THAPOKCH TPYNIbI, HampuMep, B
COeAUHEHUAX CTPYKTypbl la, rae R’ npeacrasiser coboii ¢eHun unu S5- unm 6-

YJICHHBIM reTepoapuil, KOTOPBIH SBJISIETCS 3aMELIEHHBIM OAHOM T'MAPOKCH IPYMIIOH, C
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MOMOLIbIO NOAXOAAIIEr0 aJKUJTaJIOTeHU A, nuknoankmiraigoresuna  (Cs.
c)uuKI0ankuia-(Co. 3 )alKuiaraJioreHusm, rae (C3.6)IHKJIOATKHIT HeOO0s13aTeIbHO
COIAEpP>KUT OAUH KOJBLEBONW aTOM KHUCJIOpOAAa, B MNPUCYTCTBUU MOAXOISLIErO
ocHoBaHus, Takoro kak NaH unu K,COs3, u B pactBoputensix, takux kak TT'®, MDA
uaM ux cMmech, npu Temmeparypax wmexay 0°C u 150°C u moxg BO3MOXKXHBIM
MHUKPOBOJIHOBBIM O0JIYyYEHHEM MOXET aJbTePHATHBHO 00ECNEeYNUTh COOTBETCTBYIOLINE
coenuHeHuss CTpykTypel Ih. AJNbTepHATUBHO, MOXKHO HCIOJb30BATH YCJIOBUS
MunynoOy, BBITTOJIHSAS obpaboTky, HampuMmep,
(unaHOMeTHJIEH ) TPUANKUI(POCHOPAHOBBIM PEATEHTOM B MPHCYTCTBUU MOAXOISIIETO
pacTBOpPHUTENs, TAKOTO Kak TOJyoJs, mpu Temneparypax okosno 110°C (Cxema B,
cTanus e).

Coenunennst ctpyktyp la u Ii, u Ij MOXXHO MONYyYUTHh B COOTBETCTBHH C MYTEM
CHUHTE3a, NpuBeleHHOM Ha cxeMme C Huxe.

Coenunenuit cTpyktypbl C-1 MOXHO MOJYYUTb NYTEM BOCCTAHOBHUTEJIBHOTO
AMUHHUPOBAHUS MOAXOSIINX AlbJAerHA0B CTPYKTYpbl BB-14 (M1 K€TOHOB CTPYKTYPBI
BB-13, COOTBETCTBEHHO) MOAXOAAIMMH AaMHHaAMH CTPYKTypel BB-15 (wnm
OUaMUHAMHU CTPYKTYypbl BB-5, COOTBETCTBEHHO) C HCHOJBb30BAHUEM CTAaHIAPTHBIX
YCJIOBUM, KaK MU3JI0KEHO BbIlIe. AJNbTEPHATUBHO B KAUE€CTBE BOCCTAHOBUTENS MOKHO
ucnonb3oBatb NaBHy B mnpucyrctsum TFE B kaudecTBe pacTBOpUTENs IIpH
teMmrepatypax okosio 40°C B coorBercTBuu ¢ Synthesis, 2011, 3, 490-496 (Cxema C,
cranusi b (unu cTagusi a, COOTBETCTBEHHO).

AnbTepHAaTUBHO, COeAUHEHUs CTPYKTypbl C-1 MOXHO MOJY4YUTh C MOMOLIBIO
IBYXCTaAUWHOW MeTOAUKHU: (i) BOCCTAHOBUTEJNBHOE AMHHHUPOBAHUE TMOAXOJSIINX
anpAeruaoB CTpykTypel BB-4 noaxopgsmumu amumHamu cTpyktypel BB-15 ¢
UCMOJIb30BAHUEM CTAHJAPTHBIX YCJIOBUM, KaK W3JI0KEHO BbIlIe, W (i1) MOCleayroiee
BOCCTAHOBJIEHUE HUTPOTPYMIBI B MPOMEXYTOUHBIX COEIUHEHHUsX CTpykTypbl C-4 ¢
UCIOJIb30BAHUEM CTaHJAPTHBIX YCIOBHUMN, TAKMX KaK KaTaJUTHYECKOE TMAPUPOBAHUE C
NOAXOIAINUM KaTaln3aTopoM, TakuM kak Pd/C, B moaxoasimieM pacTBOpUTENE, TAKOM
kak EtOAc unu EtOH, win ux cmecs (Cxema C, crangum g u h).

Huknnyeckue MO4eBUHBI CTPYKTYypbl C-2 MOXXHO MOJYYHUTh MYTEM LUKIU3ALUU
coenuHeHUs CTPYKTYypbl C-1 ¢ moMompo 0OpaboOTKHU MOAXOASIIUM areHTOM MepeHoca
KapOOHMIBHON rpynmbl, TakuM Kak CDI, B mpucyTCTBUHM MOAXOASLIET0 alipOTOHHOTO

pactBopuTens, Takoro kak MeCN, npu temneparypax okosio KT (Cxema C, ctanus c).
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ANKUIMpOBaHME aToMa a30Ta, HMEKINero CBOOOAHYIO BaJIEHTHOCTb, B
COCAMHCHUAX CTPYKTYPHBI C-2 MOXHO BBIIIOJHUTH noaxoasamuM TaJOTr€HUAOM
cTpyktypel BB-9, rme W mpencraBiasier cobod  xjop wWid  OpoM; WM C
UCIOJIb30BaHUEM yciIoBUi MunynoOy, kak usnoxeHo Boime (Cxema C, cragus d).

5 Otmennenne Boc-3amuTHOW Tpynmsel B COEIMHEHUSX CTPYKTYpbl li MOXKHO
BBIMTOJIHUTh, KaK H3JIO)KEHO BBILIE, C MOJydYeHHeM aMUHOB cTpyKTyphl C-3 (Cxema C,
cTanus e).

Cxema C

Z N Z N
YO| H Y\Or PY
X c X">N"o
H

NH,
b c-1
Cc-2
z._CHO /;oc
oL '
o (D

Boc H R
(4} () mw ()
Zz N Z N BB-16  Z N
YO YO .
XrN’J*o e XJ\wN/J“o ' Y)%)j\/hl\/&o

J\R3 C-3 sz\ R3 J\

li R? i R R
10 CoenuHeHHus CTPYKTYpbl Ij MOXKHO MOJYYUTH NyTEM KPOCC-COUETAHUS IO
byxBanbny-XapTBUTy rajoreHugoB CTpykTypel BB-16, rme W mnpencrasisier coboii
fion, OpoM unM XJop, ¢ aMHHAMU CTPYKTypel C-3 B NPUCYTCTBUH MOAXOISINETO
najJlaIueBoro Karanmsaropa, Takoro kak Pd,(dba)s;, m mogxonsimero nuranna, Takoro
kak BINAP, B mpucyTCTBHHM MOAXOASIIEr0 OCHOBAHHUsS, TAKOTO Kak mpem-OyTOKCHN
15 HaTpus, U NpPU HarpeBaHUU B MOAXOAAINEM pacTBOpUTEJEe, TAKOM KakK TOJYyOJ, HpHU
temneparypax mexay 100°C u 110°C (Cxema C, cragus f).
Peakus apoMaTH4eckoro HYyKJI€O(QHIBHOrO 3aMEINeHUs C HCIOJb30BAHUEM

AMHUHOB CTPYKTYPbI C-3 Ha noaAxXoAsAIUX aKTUBUPOBAHHBIX TajJOr€HUAAX CTPYKTYPHBI
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BB-16, rne W mnpencrasisier coOoit xjgop uiu (TOp, B MPHUCYTCTBUU MOAXOASLIETO
ocHoBaHus, Takoro kak K,;CO; wunum CsF, u mnpu HarpeBaHUM B MNOAXOISLIEM
pactBoputene, TakoM kak JMCO, nmox BO3MOXHBIM MHKPOBOJIHOBBIM OO0JyueHHEM
npu temneparypax wmexay 100°C u 130°C MoxeT anbTepHATUBHO OOECMEeUHTh
coenuHeHus cTpykTypsl Ij (Cxema C, cranus f).

CoenuHeHuit CTPYKTYypbl Ij anbTEepHATMBHO MOXKHO TOJYYHUTh  CJEAYs
TpexcTaguiHOW  Meroauke: (i) peakuuss apOMaTHYECKOr0  HYKJIEO(QHIBHOTO
3aMelleHuss C MHCIOJb30BaHUEM aMUHOB CTPYKTypbl C-3 Ha aKTUBUPOBAHHBIX
rajoreHuaax cTpyktypsl BB-16, rne W npezacrasnsier coboi GTOp UM XJIOp, KOTOpasi
3aMeleHa, HampuMmep, OAHOH (POPMUIBHOW TPYyNIoOil B OpmoO-NONOXKEHUU K aTOMY
rajoreHa W, B IpUCYTCTBUH MOAXOAsEero ocHoBaHus, Takoro kak CsF umm K,COs3, u
IpU HarpeBaHUM B TMOAXOAslleM pacTBoputene, Ttakom kak JMCO, mnox
MUKPOBOJHOBBIM 00NydeHHeM mpu Temmeparypax wmexay 60°C u 150°C wu (ii)
nocjieaymmee AeKapOOHWIMpPOBaHHE TyTeM O0O0pabdOTKM MOOXONsIIeld KHUCIOTOM,
TakOW Kak TONyod-4-cynbpoHOBAas KHUCIOTAa, B MPUCYTCTBHUU MOIXOASIIErO
pactBopuTens, Takoro kak MeOH, mony BO3MOMKHBIM MHKPOBOJHOBBIM O0JIyueHHEM
npu Temmneparypax oxoio 120°C wu (iil) mnocienyooliee XJIOPUPOBAHUE NyTEM
00paboTKH XJIOPUPYIOIIUM peareHToM, TakuM kak NCS, B IpUCyTCTBUU MOAXOSINETO
pactBopuTens, Takoro kak TT'®, npu temneparypax okono KT (Cxema C, cragus f).

ANbTepHATUBHO, COEIMHEHUs CTPYKTYphl la MOXHO MOJYYUTh B COOTBETCTBUU
co cxemoi D, npuBeneHHON HUXeE.

Cxema D

R R1 R1

.

@

z__CHO HN gp- 7

) 7 N )

VIR g G S

X" NH a X" NH X>N"o Nas
A D1 A A3 R* R
0” “OMe 0” “OMe BB-9

R1

BB-19 ‘ @
@fi)’;o

Coenunenusi cTpykTypbl D-1 MOXHO MONYy4YUTh MyTE€M BOCCTAHOBHUTEJIBHOIO

AaMUHHUPOBAHUS MOAXOMALUX aJbAETHAO0B CTPYKTypel BB-19 noaxoadmumu amMmuHaMu
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CTpykTypbl BB-7 ¢ ncnonb3oBaHMEM CTAaHAAPTHBIX YCJIOBUM, KAaK H3JIOKEHO BBILIE
(Cxema D, cranus a).

Harpesanue coeaunenuil CTpyktypbl D-1 B moaxopsilmeM pacTBOPHUTENE, TAKOM
kak JIM®A, nox MHKPOBOJHOBBIM OOJiydeHHEM Mpu Temmepatrypax okojo 120°C
MOJKET aJIbTePHATUBHO 00eCrednTh coennHeHus cTpykTypsl A-3 (Cxema D, cranus b).

ANKUIIMpOBaHME aTOMa Aa30Ta, HMEKINero CcBOOOAHYI BAaJE€HTHOCTb, B
coenuHeHUsAX cTPyKTypsl A-3 (Cxema D, ctanus ¢) onucana Ha Cxeme Al (cragus 1).

ANbTEepHATHBHO, COEAUWHEHHUsS CTPYKTYphbl la, KOTOpBIE MPEnCTaBIsIOT COOOI
coenunenns dopmyist (I), rne R* mpencrasmsier co6oit C).4-alKmi, MOXKHO MONYYHTb
B COOTBETCTBUHU CO cxeMoi E, npuBeneHHON HUXKE.

Coenunenusi cTpyktypbl E-1 (unmu E-2, COOTBETCTBEHHO) MOKHO MOJYYHUTH
IyT€M BOCCTAHOBUTEJIBHOIO aMUHHUPOBAHUS MOAXOASIIUX KETOHOB CTPYKTypsl BB-26
(ummn  BB-27, COOTBETCTBEHHO) NOAXOMSLIMMH aMHHAaMU CTPYKTypel BB-7 ¢
UCMOJIb30BAHUEM CTaHAAPTHBIX YCJIOBHUN, KaK H3JOKEHO BbIlle. AJbTEPHATHUBHO,
MOXXHO TPUMEHSTH MABYXCTAAMHHYIO METOAMKY: (1) KOHAEHCAIus TOAXOISIINX
KETOHOB CTPyKTypsl BB-26, rme R* mpencrasuser coboit (C).4)aikui, ¢ aMHHAME
cTpyktypsl BB-7 B mpucyrctBum m3onponokcuapa turaHa(lV) mpu temmeparypax
okono KT u (i1) mocnenyrouiee BOCCTAHOBIEHNE IPOMEKYTOYHOIO COEAMHEHHS yTEM
obpadorku nocpencrsom NaBH, B mpucyTcTBUM MOAXOASINETO PACTBOPUTEINSI, TAKOTO
kak EtOH, TI'® unum ux cmech, npu temneparypax Mmexay -15°C u KT (Cxema E,
ctanus a (MJIM CTaaus €, COOTBETCTBEHHO)).

Cnenyromass 1OCJI€IOBATENbHOCTb peakuui JJs NOJy4deHUs COeJUHEHU
ctpyktypbl la (Cxema E, cragum b, ¢ u d) nmogoOHa mocienoBaTENbHOCTH, yXKe
onucanHoi Ha Cxeme Al (ctaguu b, h u1).

Coenunennsi ctpyktypel E-4 (uwnm E-7, cOOTBETCTBEHHO) MOJKHO IOJIYYHUTH,
ciaenysi ABYXCTaAWWHON MeTonuke: (1) KOHAEHCAIUs MOAXONAIIHNX aJbJAETHI0B HIIH
KEeTOHOB CTpPyKTypsl BB-12 ¢ amuHamm ctpyktypel BB-28 (unu BB-34,
coorBeTcTBeHHO) B mpucytctBun AcOH u momxozasmero pacTBOPUTENs, TAaKOTO Kak
TI'® unu MeOH, npu Ttemneparypax mexay KT u 60°C wu (i1) mocnepyromiee
BOCCTAaHOBJIEHHE MPOMEXKYTOYHOIO COEIMHEHHs] - UMHHA myTeM o0paboTku
nocpeacteom NaBH, npu temneparypax mexny 0°C u KT (Cxema E, cragus f (uau

CTanus j, COOTBETCTBEHHO)).
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Cxema E
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YO YO YO YO
X T\H
BB-28 R?Z "R? R2 R3 R2 R3
E-4 E-5 E-6

IIpucoennHenne mnoOAXOAALIEr0o peakTuBa I'puHbIpa CTPYKTYpHI R4-MgBr,
nanpumep, rae R* mpencrasuser co6oit (Ci.4)anKkun, K HUTPUIAM CTPYKTYpsl E-4 B
NPUCYTCTBUM MNOAXOISILIEr0 ampOTOHHOTO pacTBopurens, Takoro kak TI'®, mnpu
temrnepatypax mexay 0°C u KT ¢ mocneayrmuM KHUCJIOTHBIM THIAPOJHU30M MOXKET
obecneunTh COOTBETCTBYIOINE KeTOHBI CTPYKTYyphl E-5 (Cxema E, cragus g).

ANbTepHAaTUBHO, COEAUHEHMS CTPYKTypbl E-5 MOXHO mOJy4uTh myTeM Kpocc-
coyeTaHus mo XeKy TrajoreHunoB cTpyktypbl E-7 (umu E-8, cooTrBercTBeHHO) ¢
OYTHIBUHUIOBBIM 3(PUPOM MM STHJI |-IIPOMEHUJIOBBIM 3>(QHUPOM B MPHUCYTCTBUH
MOAXOASAIIEro MaJylalueBoro karanmsaropa, takoro kak Pd(OAc),, B komOuHauuu ¢
1,3-6uc(audenundochuno)nponanom win 2-(nu-mpem-oytundochuHo)oudennnom B
Ka4yecTBe JIMraHjAa, B NPUCYTCTBUU MOAXOAAIlero ocHoBaHus, Takoro kak K,COs, u
IIpU HarpeBaHUU B MOAXOASILIEM pacTBopuTene, TakoM kak cmech [IMPA u H,O unu

MeCN npu temneparypax okosio 100°C. ITocnenyromas o6paboTka KHCIOTOM, TaKOU
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kak HCIl, wmoxer BbeicBOOOauTH KeTOH (Cxema E, cragms m (wiam cragus n,
COOTBETCTBEHHO).

Coenunenuss cTpykTtypbl E-6 MOXHO mNoJy4uTh, clieAys ABYXCTaJUWHOU
Meronuke: (1) KOHAEHCALUHsS TMOIXOISIUINX KETOHOB CTpykTypbl E-5 (unu E-10,
cooTBercTBeHHO), Hanpumep, rae R* mpencrasuser coboii (Ci.4)ankun, ¢ aMHHAMH
cTpyktypsl BB-7 B mpucyrctBum m3onponokcuaa tutaHa(lV) mpu Temmeparypax
okoio KT u (ii) mocienyrouiee BOCCTAHOBIEHHE TPOMEKYTOYHOTO COCTUHEHHS TyTEeM
obpaborku mocpeactsom NaBHi, kak usnoxeno Bbime (Cxema E, cramgms h (unm
CTanus (, COOTBETCTBEHHO)).

Huknuzauuss coenuHeHHil CTpykTypbl E-6 myrem 00paboTKM MNOAXOISIIINM
areHTOM IepeHoca kapOoHunbpHOH rpynmsl, TakuM kKak DSC unu CDT, Heobs3aTenbHO
B TPUCYTCTBUM TMOJAXOIsIIEro ocHoBaHus, Takoro kak TEA, u B mnoaxozasiniem
anpoTOHHOM pacTBopuTene, TakoM kak XM unu MeCN, npu temnepatypax Mexay
KT u 80°C moxeT ajqpTepHAaTUBHO oOecmeunTb coenuHeHus: cTpykrypsl la (Cxema E,
cTanus 1).

Coenunenust ctpyktypel E-8, rme Y mnpeacrasnser coboit N-THP, mosxkHO
NOJIYYUTh NyTeM 00paboTku coenuHeHuil cTpykrypsl E-7, rne Y npexncrasisier coboi
NH, 3,4-aquruapo-2H-nupanoM B NpUCYTCTBUHU KaTanuTuueckoro konudectsa TsOH u
MOAXOASIEro pactBopurtens, takoro kak XM, npu temneparypax oxoso 40°C
(Cxema E, cragus k).

THP-3amuTHy! rpynmny B COeAUMHEHUsX CTPYKTypbl E-5, roe Y mpencrasasier
coboii N-THP, mMoxHO OTHIENUTh myTeM OOpadOTKH MOAXOASIIEeHd KHCIOTOMW, TaKok
kak T®Y, B mpucCyTCTBUM MNOAXOAALIErO pacTBOpuUTeNns, Takoro kak JAXM, npu
temrepatrypax okoysio KT ¢ BbicBOOOXKIEeHUEM coeauHeHui CTpykTypsl E-9, rme Y
npencrasisieT coboit NH (Cxema E, cragus o).

VYcnosusa peakuun Yana-Jlama MOXHO NPUMEHSTH K COEAUHEHUAM CTPYKTyphl E-

9, rne Y mnpexncrasisier coboit NH, myrem oOpaboTku mnoaxoxpsimeld OOpOHOBOH

>
KHCJIOTON uiu GOpOHOBBIM 3GUPOM CTPYKTYpbl BB-10 B mpHCYTCTBUU NMOAXOMSIIIETO
Menbconepkamero karamuszatopa, Takoro kak Cu(OAc);, ¥ MOOXOnsIIero JUraHaa,
TaKoro kak 2,2’-OMNUpHUANI, B NMPUCYTCTBHUU MOAXOISINEr0 OCHOBAHHUS, TAKOrO Kak
Na,COs3; u npu HarpeBaHUHM B MOAXOASILIEM pAcTBOpPUTENE, TAKOM KaK TOJyOJ, MpHU
temneparypax mexay 70°C u 90°C (Cxema E, cranus p).

Ecau anpneruast ctpykTypel BB-4 He ABAAIOTCS KOMMEPYECKH AOCTYNHBIMU, UX

MOKHO MOJYYUTh B COOTBETCTBUM CO CXeMOH F, mpuBeeHHON HUXKE.
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Cnoxubsie 3¢upsl ctpykrypsl BB-1, rne R® mpencrasasier coboit metun (unu
5TUJI, COOTBETCTBEHHO) MOXHO IMOJYYUTh MyTeM 3TepUPHUKAIUN KapOOHOBBIX KHUCIOT
CTPYKTYpbI A ¢ moMouib0 00paboTku CUiIbHON Kucaotoi, takoi kak HySO4 nnu HCI
(koTopast moxer ObiThb oOpasoBana in situ u3 AcCl u MeOH (mnu EtOH,
COOTBETCTBEHHO)), U MPU HarpeBaHUHU B MOAXOAsLIeM criupTe, TakoM kak MeOH (umnu
EtOH, coorBeTcTBeHHO) mpu TemnepaTypax okoyo 80°C (Cxema F, cranus a).

BrinmonHeHue 3amuThl CTPYKTYPHBIX 3JEMEHTOB CTPYKTypbl BB-1, Hampumep,
nyreM obpaborku nmocpeactsoM SEM-Cl B mpuCyTCTBHHM MOIXOASIIErO OCHOBAHWS,
takoro kak TEA unu DIPEA, u B npucyTCTBUH NOAXOASAIIEr0 PacTBOPUTEINS, TAKOTO
kak JXM, mnpu Temneparypax wmexay 0°C wu KT wmoxer obecnedutsb
COOTBETCTBYIOINUE COeAUHEHUs CTpykTypel BB-2, rne omumn un3 X, Y wmim Z
npencrapisier coboit N-SEM (Cxewma F, cranus b).

Cxema F

e B
Y O:ﬁj\OR

NO,
NO, BB-11

/ BB-2

f
\ N l
Y:ZOfJ\OH_a__YkaoRe L’YO OH i“YO
X" NO,

NO, NO, NO,
A BB-1 BB-3 BB-4

BoccranoBieHne CloXHBIX 3UPOB KapOOHOBBIX KHCJIOT CTPYKTypbl BB-1 unu
BB-2  MOXHO  BBINOJHUTH, Hampumep, nOyreM o00pabOTKHM  MOIXOIAIUM
BoccTaHoBuTeNeM, TakuM kak NaBH, unu CaBH, (oOGpa3sosanHowm in situ u3 NaBH, u
CaCl;) B mpucyTcTBUM moOAXOAsAIlero pacrsoputenis, Takoro kak MeOH, EtOH wiu
TI'® unu ux cmech, npu temneparypax mexay 0°C u KT ¢ nmonydeHuem cnupToB
ctpykrypsl BB-3 (Cxema F, cranus ¢ u d).

OkucneHne TEPBUYHBIX CHHUPTOB CTPYKTypsl BB-3 nyrtem o0paboTku
NOAXOASAIMM OKUCIUTeNeM, TakuM kak MnO,;, B MOpPUCYTCTBUM MNOAXOJSIIErO
pactBoputens, Takoro kak JAXM, npu temnepatrypax Mmexay KT u 45°C moxer

obecneunts anpaerunsl cTpykrypsl BB-4 (Cxema F, cragus e).
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AnbTepHAaTUBHO, aNbAeruabl CTPyKTypsl BB-4 MOXHO moayuutrs mnyTem
BBIMOJIHEHUS 3aUIUThl CTPYKTYPHBIX 2JIEMEHTOB CTPYKTypbl BB-11, rane ogun u3 X, Y
unu Z mupencrasisier coboit NH, moaxopsmed samurHON rpynmoit. OOpaboTka,
Hanpumep, mnocpenctsoM SEM-Cl npu cTaHOapTHBIX YCJIOBUSAX obecrneunBaer
CTPYKTypHBI€ 3J€MeHThl CTPpYKTypbl BB-4, rae onun u3 X, Y unu Z npexncrasiser
coboii N-SEM (Cxema F, cranus f).

Ecnn anpperunsl cTpykTypbl BB-19 He sABAsAI0OTCS KOMMEPUYECKH AOCTYIHBIMH,

HUX MOXHO INOJYYHUTb B COOTBETCTBUHU CO cxXeMoit G, HpHBeHeHHOfI HHXKE.

Cxema G
o o
:Z a ,Z E b ,Z H c ,Z CHO
v\oj\)%E‘ . v\ofLo e O
X7 “NH, X7 NH X" NH X7 NH
B O)\OMe O)\0Me O)\OMe
BB-17 BB-18 BB-19

Kapb6amate! ctpykTypsl BB-17 M0xHO monyunTh myTeM 00pabOTKH MOAXOASAIINX
aMHUHOB CTPYKTypsl B (B ciyuae, ecnu Hu onuHd n3 X, Y U Z He npexncTasisieT coOoi
NH) merunxioppopMuaToM B NPHUCYTCTBUU NOAXOIAINErO0 OCHOBAHHUS, TAKOTO Kak
TEA wumun DIPEA, xaranurudeckux konuuectB DMAP, u B mnomgxoxasiem
pactBopurtene, TakoMm kak MeCN, IXM unu IM®PA, npu temneparypax mexay 0°C u
KT (Cxema G, cranus a).

BoccranoBineHue CiloXHOIGUPHON (GYHKUMH B CTPYKTYPHBIX 3JIEMEHTax
CTpyKTypbl BB-17 MOHO BBINOJHHUTBH, HapUMep, NyTeM OOpPabOTKH MOAXOASLIUM
BOCCTAHOBUTEJEM, KaK H3JIOKEHO BbIIIE, C MOJYUYEHHUEM CIHUPTOB CTPYKTypbrl BB-18
(Cxema G, cragus b).

OkucneHne NEPBUYHBIX CHHUPTOB CTPyKTypel BB-18 mnyrem o6paboTku
NOAXOASAINUM OKHUCIHUTeNeM, TakuM Kak MnQO,, Kak H3JI0XEHO BbIIIE, MOXET
obecneunts anpaeruanbl cTpykrypsl BB-19 (Cxema G, craaus c).

Ecnn anpperunsl cTpykTypbl BB-20 He ABAAIOTCS KOMMEPYECKH AOCTYIHBIMH,
UX MOJKHO MOJYYUTb B COOTBETCTBUHU CO cxeMoil H, npuBeneHHoON HUXe.

Cxema H

z__CHO .  z__CHO
B
X" Br X7 Ny

C BB-20
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Peaknus apoMaTH4eckoro HYKJI€O(QHIBHOrO 3aMEINeHUs C HCIOJb30BAHUEM
a3uja HaTpUs HAa NOAXOMSINNX AaKTUBHPOBAaHHBIX Opomuaax cTpyktypel C B
NPUCYTCTBUHM NOAXOAAIIEro pactsopurens, takoro kak JAMCO, npu temnepartypax
okoso KT moxer obecnieunts anbaeruabl cTpykrypsl BB-20 (Cxema H, cranus a).

Ecnu amunbl cTpykTypbl BB-24 He ABISAIOTCS KOMMEpPUYECKHU AOCTYNHBIMH, UX
MO>KHO MOJIYYUTh B COOTBETCTBUM CO CXeMOH I, mpuBeneHHON HUXKE.

CTpyKTypHBIE 3J1eMEeHTbI CTPYKTYpbl BB-21 MOKXHO mony4uTh nytem oO6paboTku
aMUHOB CTpYKTypbl D, roe oamn u3z X, Y win Z npexncrasiser coboit NH u nBa
ApPYrux npenctabisitor cobdoit N, mocpeactsom Boc,O B mMpHUCYTCTBUH MOAXOASIIIETO
ocHoBaHus, Takoro kak TEA unu DIPEA, B moaxopnsimeM pacTBOpHUTeNe, TAKOM Kak
TI'® wnmn JAXM, mpu temneparypax wmexay 0°C um KT (Cxema I, cramms a).
ANKUIMUpOBaHUE CTPYKTYPHBIX 3JIeMeHTOB CcTpykTypbl BB-21, rane onun us X, Y unu
Z upencrtasnsier cobori NH, u nBa apyrux mpenctapisitoT coboil N, moaxoasmumMu
rajoreHunaMu cTpykTypsl R-W, roe W npexncrasisier coboii x1op, 6poM min oz, ¢
UCIIOJb30BAHUEM H3JIOKEHHBIX BBINIE YCIOBUH, MOXET O0O€CHeYUTh CTPYKTYPHBIE
sneMeHThl cTpYKTypbl BB-22 (Cxema I, crangus b). Jlerunparamnus mepBUYHBIX aMUIOB
cTpykTypbl BB-22 nytem oOpaboTku, Hanpumep, peareHToM byprecca B moaxoasimem
pactBoputene, TakoM kak JXM, npu temneparypax okoso KT moxer obecneuuts
HuUTpunbl cTpykrypsl BB-23 (Cxema I, cramus c). BoccTaHOBiIeHHE HUTPHUIIOB
CTpykTypbl BB-23 ¢ ncnonb3oBaHHMeM CTaHAAPTHBIX YCJIOBUI peakLMU AJs HUKEJs

Penes mosxer obecrieunth aMuHBI CTPYKTYpbl BB-24 (Cxema I, cranus d).

Cxema I
a R5-wW c
y Qf\NHz Y O NH, RE_N OfJ\NHz
NH, NHBoc NHBoc
D BB-21 BB-22

R5— NOI L R5— NO:(\NHZ

NHBoc NHBoc
BB-23 BB-24
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Ecau amunbl cTtpyktypel BB-7 u ketonbl cTpykTrypel BB-8 He sBasroTcH
KOMMEPYECKHU AOCTYNHBIMHU, UX MOKHO IOJYYUTb B COOTBETCTBHUU C NMyTsIMU CHUHTE3A,

NPpUBCACHHBIMU Ha CXEMCE J Huxe.

Cxema J
1
H .R ,R1
R'-w
Oy 28 e
o] (o]
E BB-8
BB-29
e
R’ R!
H
(&) rw (W) (»
NHBoc ¢ NHBoc d H,N
F BB-30 BB-7

CTpykTypHblE 3JI€EMEHTBl CTPYkTypbl BB-29 MoOXxHO mnoayuutre nyTeMm
CTaHIAPTHOIO KpOCC-codeTaHuss no byxBanbay-XapTBUIY TaJlIOTEHUAOB CTPYKTYpPBI
R'-W, rie W npencrapiser coboi Hox, OpoM WM XJIOp, C aMHHaMU CTPYKTypel E
(Cxema J, cramus a). ANbTEpHATUBHO, CTPYKTYpPHBIE 3JE€MEHTHl CTPYKTypsl BB-29
MOXHO TOJIYYUTh THYTEM CTAaHAAPTHOTO  apOMAaTHYECKOTO  HYKJIEO(PHIBHOIO
3aMeLIeHUss C MHCIOJb30BAHMEM AaMHHOB CTPYKTypbl E Ha aKTUBUPOBAHHBIX
ranorennaax crpykrypst R'-W, rie W npencrasuser co6oii ¢prop mmn xnop (Cxema J,
cragust a). PacimenneHue KeTajibHON 3aIUTHON IPyMNNbl B CTPYKTYPHBIX 3JIEMEHTaX
CcTpykTypbl BB-29 ¢ moMomp0 KHUCIOTHOrO TUAPOJIM3A B MPUCYTCTBUU MOAXOIASLIEH
KHCJIOTHI, Takol kak BoaH. HCI, u HarpeBaHHe B MOAXOASIIEM PacTBOPUTEJNE, TAKOM
kak TT'®, npu temnepatypax okoyio 70°C MoxkeT o0ecrneduTb KETOHbI CTPYKTYpbl BB-
8 (Cxema J, cranus b). CTpyKTypHBIE 3JIeMeHTHl CTPYKTYypbl BB-30 MOXHO mONy4nTh
nyTeéM  CTaHAAPTHOTO  apOMATHYECKOTO  HYKJIEOQHJIBHOrO  3aMEUIeHUs  C
HCIOJIb30BAHUEM aMUHOB CTPYKTYpbl F Ha akTHBUpPOBaHHBIX raJlOT€HUNIAX CTPYKTYPbI
R'-W, rne W npencrasiusier co6oit ¢prop mm xaop (Cxema J, cranus ¢).

AnbTepHaTUBHO, CTPYKTYpHble »3JIEeMEHThl CTpykTypbl BB-30, rze R'
npeacTaBisieT cOOOH MOHO-, AU- HJIM TPU3AMEINeHHBbIH (PEHUJ, KOTOPBIH 3aMelleH
OJHOM METWUJIBbHOW TPYNNOH B OpmMO-NOJOXEHUHM K COCAUHSIOLEMY aTOMy a30Ta,
MOYHO IMOJIYYUTDb CJIENYs YEThIPEXCTAAUNHON MeTonuKe: (1) peakius apoOMaTHIECKOro

HYKJIEOQUIBHOTO 3aMeIleHUs] C HCIOJb30BAHMEM AaMHHOB CTPykTypsl F Ha
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rajoreHngax crpykTypsl R'-W, roe W mpexcrasuser coboit ¢prop mnu xaop u R!
OpeAcTaBiasieT COOOHW MOAXOASAIUI MOHO- MJIHM JU3aMEIIeHHBIM (EeHHJ, KOTOPBIH
3aMelleH OJHON (OPMUJbHON T'PYNIION B OpmoO-TOJOKEHUH K aTromy rajgoreHa W, B
NPUCYTCTBUM MOAXOAALIEr0 OocHOBaHMsA, Takoro kak K,COs, um npu HarpeBaHuu B
noaxonsimeM pactsopurene, Takom kak JMCO, npu Ttemneparypax Mmexay 100°C u
120°C wu (ii) mocneayrouee BOCCTAHOBIEHNE OEH3aJbIETHAHOIO MPOU3BOIHOTO MyTEM
00paboOTKM MOAXOAAIIMM BOCCTAHOBUTEJEM, TakuM kKak NaBHy, B mnpucyrctBum
noaxoAsiero pactesopurens, takoro kak MeOH, npu temneparypax mexay 0°C u KT
u (iil) mocieayroliee aUeTUIUPOBAHUE IOJYYEHHOTO B pe3ysbTaTe OEH3UIOBOTO
CIUpTa MyTeM 00pabOoOTKH alEeTHJIXJIOPUIOM B IPUCYTCTBUH MOAXOASIIErO OCHOBAHMS,
takoro kak TEA, u B mnoaxopxsmeMm pactBopurene, TakoM kak JXM, mnpu
temneparypax mexay 0°C m KT m (iv) KOHEYHOE KaTaJINTHYECKO€ THIPHUPOBAHHE
MOJIYYEHHOI'0 B pPE3YJIbTATE€ CIOXKHOTO O€H3mIoBOro 3Qupa ¢ HCHOIb30BAHUEM
NOAXOASAIIEero KaTtaiu3atopa, Takoro kak Pd/C, B mHpuUCYyTCTBUM MOIXOISIIErO
pactBoputens, Takoro kak EtOAc, MeOH unu ux cMmech, npu TeMmnepaTrypax OKOJO
KT (Cxema J, cragus c).

AnbTepHAaTUBHO, CTPYKTYpHbIE 3JIEMEHThl CTpykTypbl BB-30, rze R'
npeacTaBiasier coOOM MOHO- WM JOHM3aMELIeHHbIH (EeHUNT WU NUPUAUH, KOTOPBIH
3aMelleH OJHOH AUPTOPMETHJIBHONH IPyNnol B OpmoO-NOJOXKEHUU K COCIUHSIOIEMY
aTOMy a30Ta, MOXXHO IMOJYYUTb CJenys ABYXCTaAWHHOW Metonuke: (i) peakius
apOMAaTHYECKOT0 HYKJIeO(QHIBHOTO 3aMEIEHHs C UCIOJIb30BAHUEM aMHUHOB CTPYKTYPBI
F Ha ranorenngax CTpyKTyphl R'-W, rae W npeacTaBiseT cod0oit GTop Wiu XJIOp | R
npeacTaBisieT cOOOW MOAXOASILINA MOHO- WM IH3aMEUIeHHbIH (eHWT WU MUPUIUH,
KOTOPBbIH 3aMelleH OIHOW (OPMIIBHOW TpPynmoil B OpmO-TIOJOXEHUH K aToMy
rajoreHa W, Kak WH3JIOkeHO Beime, U (il) mnocieaymomee AHPTOPUPOBAHUE
OeH3aJIpJeTHITHOTO MPOU3BOJAHOTO MyTeM OOPabOTKH MOAXONSIIUM (PTOPUPYIOIUM
peareHToMm, TakuM Kak TpudTopun O6uc(2-MeTOKCHUITUI)aMUHOCEPHI, B MPUCYTCTBHH
MOAXOMASIEro pacTBOpuUTes, Takoro kak JIXM, npu temneparypax okojo KT (Cxema
J, cragus c). AnpTepHATHBHAs MOCJIENOBATEIbHOCTh PEAKUHH MOXET 00ecneduTh
coeaquHeHuss CcTpyktypel BB-30, rnme R! npencrapjisieT coboil  MOHO- WU
Ou3aMeIleHHbIH (EeHuJ, KOTOpPbIH 3aMeIleH OJHHUM aTOMOM TajloTeéHa B Opmo-
MOJIOKEHUU K COENMHSIOIEMYy aToOMy as3oTa. TpexcraguiiHas MeTOAMKA SIBISETCS
cnenyromeit: (1) peaknusi apoOMAaTHYECKOTO HYKJIECOQUIBHOrO 3aMeleHUus C

HUCIIOJIb30BAHUEM AaMUHOB CTPYKTYpbl F Ha ramoreHuaax CTPYKTYpbI R'-W, roe W
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npencrasisieT coboit grop mam xmop u R' mpexcrasuser co6oil mOAXOAAMIMIT MOHO-
WIN Ju3aMeIleHHbIH (eHus, KOTOPBIM 3aMeleH OJHOW HUTPO TIpynmod B opmo-
MOJIOKEHUW K aroMy rajoreHa W, Kak H3JIOKEHO Bbime, U (i1) mocieayroiee
BOCCTAHOBJIEHUE HHUTPOrPYIIBl A0 AMHUHOTPYMIBI, KaK HU3J0XKEHO Bbime, u (1i1)
nocjeayrmas peaki. 3aHameliepa 1 BBEIEHUs aTOMa TajJloreHa ¢ UCHOJIb30BaHUEM
CTAHIAPTHBIX yCJOBUH. JIOMOTHUTENbHYIO peakiuio Kpocc-coderanus no Cy3yku UIn
Kymana wmoxkHO wucnonb3oBaTth misi  BBegeHus (Ci.g)ankunpHort wunm  (Cs.
¢)UMKJIOAJKUIbHON TPy NIbl HA MeCcTO aToMa raynoreHa (Cxema J, cragus c).

Ortwmennenne Boc-3amuTHONW Tpymnmbl B CTPYKTYPHBIX 3JIEMEHTAaX CTPYKTYPBI
BB-30 MO’XHO BBINIOJIHUTH C MOJYYeHUEM aMHHOB CTPYKTypbl BB-7 (Cxema J, ctanus
d).

IIpeBpamenne keToHOB CTpPykTypel BB-8 B amuubl ctpykTtypel BB-7 moxHO
BBITIOJHUTH MyTE€M BOCCTAHOBHUTEJIbHOTO AaMUHHPOBAHMS, HAIPUMED, BOJH. AMMHAKOM
B YCJIOBHUSX KaTAIHUTHYECKOTO THUAPHUPOBAHHS, C HCIOJIb30BAHUEM IOAXOIAINETO
KaTtajausaropa, Takoro kak Pd/C, B mpuCyTCTBUH MOAXOASAIIETO PACTBOPUTEINS], TAKOTO
KaK IHOoKcaH, npu temnepatypax okoso KT (Cxema J, cranus e).

Korna coemunenuss popmynsl (I) monywaror B popme cmecell 3HaAHTHOMEPOB,
SHAHTUOMEpPBl MOXHO pa3AeIuTb C HUCMOJb30BAHUEM METOJOB, HU3BECTHBIX
CIEeNMAJUCTy B JaHHON OOJacTH TEXHUKU. Hampumep, ¢ MOMOLIbI0 00pa3oBaHUS H
pasgeneHust AuacTepeoMepHBIX cosed uaum ¢ nomomblo BIXXX Ha xupanbHOU
HenoAaBWxKHOU (ase, Takoit kak Regis Whelk-O1(R,R) (10 MkM) KOJOHKa, KOJOHKA
Daicel ChiralCel OD-H (5-10 mxm), unu kononka Daicel ChiralPak IA (10 mxm), IC
(5 mxm) wiu AD-H (5 mxwm). Tunwusaeie ycnoBusi xupanbHoi BIXX sBasroTcs
TaKUMH, KaK PACKPBITO B 3KCTIEPUMEHTAJIIBHON YaCTH HIXKE.

Cnenyroomue mnpuMepbl NPUBEAEHBI JUISI WIIOCTpaUUM U300peTeHus. ITH
NPUMEpPBI SBJISIIOTCS TOJBKO MJUTIOCTPATHBHBIMH M HE JOJIKHBI PAaCCMAaTPUBATHCS KakK
OTPaHUYHUBAIOIINE N300peTeHNe KaKuM-JI100 0Opa3om.

JKCOEPHMEHTAJBHAA YACTh

1. Xumus
Bce temnepatypsl ykazansl B °C. KomMepuecku 1OCTynHBIE HCXOAHbBIE BEIIECTBA

HUCITIOJIB30BAJIM B TOM BHAEC, KaAK OHHU ObLIH MOJIYYCHBI, oe3 HOHOHHHTGHBHOﬁ OYHUCTKH.
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Onpeodenenue xapaxmepucmurx coeouHeHu

CoenunHeHus, onucaHHble B M300peTeHnHn, xapakrepusosanu aaHHbIMH JKX-MC
(BpeMst ynepxaHus fr npusBeneHo B MuH) w/unu SIMP ¢ ucnonp3oBaHHEM YCIOBUI,
OTMCAaHHBIX HUXKE.

Ananutunyeckas KX-MC:

KX-MC (Metoa I): cucrema Waters Acquity UPLC i-Class ¢ Hacocom st
IBYXKOMINOHEeHTHBIX cMmeceli Waters i-Class BSM, MC nerekropom Thermo MSQ Plus
u ®JIM nerexkropom Waters Acquity.

OnroenTsl (kucibie yenousi): A: H,O + 0.04% TOVY; B: MeCN; rpanuent: 5% B
— 95% B;

2

BpeMsl 3amucu Xpomarorpammel. 1.2 wmuH; mnotok: 0.8 Mi/MuUH;
nerektuposanue: Y ®/Bugum. + MC

Kononka Agilent Zorbax RRHD SB-aq, 2.1 x 50 MM, 1.8 MkMm.

KX-MC (Metoag II): cucrema Dionex Ultimate 3000 ¢ nHacocom s
IBYXKOMINOHEeHTHBIX cMmeceir Dionex HPG-3200RS, MC perekropom Thermo MSQ
Plus u ®/IM nerektopom Dionex DAD-3000RS.

OnroenTsl (kuciabie yeinousi): A: H,O + 0.04% TOVY; B: MeCN; rpanuent: 5% B
—> 95% B;

3

BpeMsl 3amucu Xpomarorpammel. 1.5 wMuH; mnoTtok: 4.5 MI/MuH;
nerektuposanue: Y ®/Bunum. + MC

Konounka Agilent Zorbax SB-aq, 4.6 x 50 MM, 3.5 MKM.

KX-MC (Metox III): cucrema Dionex Ultimate 3000 ¢ Hacocom mis
ABYXKOMITIOHEHTHBIX cMmeceil Dionex HPG-3200SD, MC nerektropom Thermo MSQ
Plus u ®/IM netextopom Dionex DAD-3000RS.

OmoenTsl (ocHOBHBIE ycioBus): A: H,O + 13 mmons/n NH4OH; B: MeCN,;
rpaaueHT: 5% B — 95% B, Bpems 3anucu xpomatorpammsel: 1.9 mun, nmotok: 1.6
Mi/MuH; neTektupoBanue: Y ®/Bugum. + MC

Kononka Waters BEH Cig, 3.0 x 50 MM, 2.5 MKM.

KX-MC (Metoa IV): cucrema Waters Acquity UPLC i-Class ¢ Hacocom mist
IBYXKOMINOHEeHTHBIX cMmeceit Waters i-Class BSM, MC nerektopom Thermo MSQ Plus
u ®JIM nerexkropom Waters Acquity.

OmoenTtsl (ocHOBHBIE ycioBus): A: H,O + 13 mmons/n NH,OH; B: MeCN;
rpaauenT: 5% B — 95% B, Bpems 3anucu xpomartorpammel: 1.9 mun; nortok: 0.8
Mi/MuH; neTektuposanue: Y ®/Bugum. + MC

Kononka Waters BEH Cig, 2.1 x 50 MM, 2.5 MKkM.
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Cnektpockonus SAMP:

Cnexktpomerp Bruker Avance HD, ocnamennbiii wmarautom 500 MIn
Ultrashield™ u 5 mm kpuoszonnom DCH, unm cnexkrpomerp Bruker Avance II,
ocHameHHbI1 MarHuToM 400 MI'n Ultrashield™ u 5 MM romnoskoii 3oHnma BBO.
Xumudeckue caBUrd (0) MPenCTaBICHbl B MUJIJIMOHHBIX AONSX (M.JI.) OTHOCHUTEJNbHO
MPOTOHHBIX PE30HAHCOB, BO3HUKAKINUX B PE3yJbTaTe€ HEMOJHOrO IeHTepUpPOBAHUS
pactBoputens mis IMP, manpumep, ans numerumncynbpokcuna 6 (H) 2.49 m.a., nns
xjmopopopma 6 (H) 7.24 m.n. Cokpawmenust s, d, {, ¢ U m OTHOCSATCS K CUHIJIETY,
ayoneTy, TPUIUIETY, KBapTETy, MYJbTUIUIETY, COOTBETCTBEHHO, W br OTHOCHUTCS K
mupokomy (curnany). KoHcTaHTBI B3auMoaecTBus J mpeactapieHsl B 1.

Ouucmrka coeounenui

CoenuHeHHs] OUUINAIH C TOMOIIBIO KOJOHOYHOH XpoMartorpadpuu Ha CUIIUKArese
w/nnu npen. XXX-MC ¢ ucroiap30BaHUEM YCIOBUM, ONMMUCAHHBIX HIXKE.

Kononounasi xpomatorpadgus

Kononounyro  xpomarorpadputo (KX) BHIOTHANIM C  UCHOJIB30BAHHEM
, SNAP KP-SIL™
SNAP KP-NH™, Isolute™ Silica IT unu Isolute™ NH,) or Biotage.

MpeNBAPUTENHLHO 3ampaBieHHbx Kaptpumxkeit (SNAP Ultra™

IIpenapaTusnas KX-MC:

B3XX nacoc Gilson 333/334 Prep-Scale, ocHamenHblii aBronozaropom Gilson
LH215, nerazatopom Dionex SRD-3200, nonnuto4yHbiM HacocoMm Dionex ISO-3100A,
JAMJI nerextopom Dionex DAD-3000 u opgHokBagpymosbHbiM MC neTekTopoMm
Thermo MSQ Plus. ITorok: 75 ma/mun. derektupoanue: Y®/Bunum. u/vuiau MC.

JlononHuTeNbHAsS UH(GOPMALIUS KACATEJIbHO OYHCTKU CBEIECHA B TAONUIy HUXKE
CO CIEYIOIHUMU ONPEeTeHUIMU

XBridge: xonmonka Waters XBridge C18, 10 mxm, 30 x 75 Mmm

Zorbax: kononka Agilent Zorbax SB-aq, 5 mkm, 30 x 75 MM

Atlantis: kononka Waters Atlantis T3, 10 mMkm, 30 x 75 MM

Kucnsie ycnosus: amoent: A = H,O ¢ 0.5% HCOOH, B = MeCN

OcHoBHble ycnoBus: 30eHT: A = H,O ¢ 0.125% NH4OH, B = MeCN

Ouenp nunodunbHelii rpagueHt: 50% B — 95% B B TeueHue 4 MuH, 3areMm
95%B B Teuenue 2 MuH

Jlunopuneueiii rpagueHt. 30% B — 95% B B Tteuenue 4 mun, 3atem 95%B B

TeyeHUue 2 MUH
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Hopmanensbiii rpaguent: 20% B — 95% B B Teuenue 4 muH, 3atem 95%B B

TeYyeHUue 2 MUH

ITonsipHBIN rpagueHT: 10% B — 95% B B teuenue 4 muH, 3ateM 95%B B

TeYyeHUe 2 MUH

5 Ouenp nonspHbli rpagueHt: 5% B — 50% B B Teuenune 3 muH, 3atem 50% B —

95% B B Teuenue 1 MuH u B 3akirouenue 95%B B TeueHue 2 MUH.

XBridge Zorbax Atlantis
KHCJbIe OCHOBHBbIE KHCJbIe OCHOBHBbIE
Ouenb
JUNO(PUIbHBIN Meton 10 Meton 8 Meton 9 Meton 6
rpagMeHT
JlunopuabHbIH
Meron 4 Merton 5 MerTon 2
rpagneHT
HopmanbHbii
Meron 3 Merton 1 Meton 11
rpagneHT
Honsipablii rpagueHT Meron 7
OuyeHb MoJsAPHBII
Meton 12

rpagueHT

Cokpawenus (npumensiemvie 6bluie UIU HUNCE):

Ac

10 AcOH
AIBN
BOJIH.
BINAP
Bn

15 Boc
Cbz
KX
CDI
CDT

20 CPhos

aLeTHII

YKCYCHasi KUCJIOTa
a300MCHU300yTUPOHUTPIIT
BOJHBIA

pauemuueckuii 2,2'-0uc(nupenunpocpuno)-1,1'-6unadrun
OeH3mn
mpem-0yTUIOKCUKAPOOHUI
OeH3UIOKCUKapOOHUI
KOJIOHOYHasi XpoMmaTtorpadus
KapOOHWJI AUUMHAA30JI
1,1'-xapbonmnau-(1,2,4-Tpuason)

2-punukaorekcundochuno-2',6'-6uc(N, N-numeTunamuHo )oudeHmn
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DBU
AXM
IUOKCAaH
DIPEA
DMA
JIM®A
JIMCO
Dppf
DSC
EDC.HCI
9KB.

Et
EtOAc
EtOH
Et,O

r

q

Hept
HOBt
BOXX
HUOHU3.
KX-MC
MeCN
MeOH
MT

MUH

MU
MMOJIb

MC
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1,8-nquazabunukio[S5.4.0]yuneu-7-exn
OUXJIOpMeTaH

1,4-nuokcan

OUU3OTPONMHUIITUIIAMIH
IUMeTHUIalleTaM U]
nuMmeTundopmaMun
TUMETHIICYTb(OKCHU
1,1'-6uc(nudpenundochuno)dpeppouex

N,N'-nucykumHUMUIUIKapOOHAT

ruapoxyopun N-(3-gumetunamuHonponmi)-N'-3tunkapoogunmuna

SKBHUBAJECHT(-bI)

STHI

STHUJIALIETAT

3TaHOI

IU3THIIOBBIN 3Qup

rpamMm(-bl)

qac(-bl)

renTaH

l-ruppoxcubeH30Tpras3 o

BBICOKO3( (peKTHBHASA JKUAKOCTHAS XpoMaTorpadus
MOHU3ALMSA

KUAKOCTHAsI XpoMaTorpadust — MacC-CIIeKTPOMETPHS
ALIETOHUTPUIT

METaHOI

MUJITUTPaAMM(-bI)

MUHYTAa(-bI)

MHJUTATTATP(-BI)

MHJUTAMOJIB(-1)

MaCC-CIIEKTPOCKOMUA

NaBH(OAc); Ttpuaneroxkcuboporuapum HaTpus

NBS
NCS
AMP
OAc

N-OpOMCYKIHHUMUT
N-XTOpCYKIIUHUMU T
CIEKTPOCKOMHUS IAEPHOTO MATHUTHOTO pPe30HaHCa

anerart
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opr. OpraHU4YeCcKui

BH B TEYEHHUE HOUYU

PEPPSI-IPr nuxyopun [1,3-6uc(2,6-puu3onponuideHunn)uMuaa3on-2-
ununeH|(3-xnopnupunun)nannagus(Il)

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

nper. npenapaTuBHAs

QuadraPure® MPA  mepkanTodeHnIaMuHO-(YHKIMOHATH3HPOBAHHbIE

MOJIUCTHUPOJIBHBIC HIAPUKHU

pan panemuydeckas
KT KOMHAaTHas TeMIieparypa
peaxu. peaxkuus, peakKLuOHHBIN

HacBIIl. HAaCBIIEHHbIU

SEM 2-(TPUMETHUIICHIINII )3 TOKCUMETHIT
p-p pacTBop

TEA TPUSTUIIAMUH

TOY TpUPTOPYKCYyCHAST KHUCIOTA

TFE TpUPTOPITAHO

T o Terparuapodypan

THP TeTparuapo-2H-nupanun

Ts N-TOJIy OJICYJIb() OHII

Ir BpeMs yAep KaHUs

Ecnu cTpykTypHBIE 3JIEMEHTBI HE SABJAIOTCA KOMMEPUECKH JOCTYMHBIMHU, HX
MOJIy4arOT B COOTBETCTBHU C METOJUKAMU, OTTMCAHHBIMH HHUXKE.

CuHTe3 CTPYKTYPHBLIX dJemMenToB BB-1

K p-py xap6onosoii kucnotsl A (1 3kB.) B 6e3. MeOH (4 ma/mmons) nobasisiau
AcCl (3 »kB.), U peaku. cMmech nepememnBanun B TedeHue 2.5 4 mpu 80°C (cm.
Tabnuny 1). MeOH ynapuBaiu u OCTaTOK pacupeneisiii MeKAy HAChII]. BOJH. P-pPOM
NaHCO; u EtOAc. Opr. ¢asy npomseiBanu 10% BomH. p-poMm Na,COs U COJNSTHBIM

pactBopoM, cymnian Hag MgSO4 U KOHLIEHTPUPOBAJIU B BaKyyMe.
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BB-1

HaszBanue

KucjaorHbii
peareHTt A

tr [MuH]
(OKX/MC
MeTon)

MC-
JAaHHbIE
m/z
[M+H]"

'H amp
(500 MI'u,
JIMCO-d6) J:

BB-1-1

CnoxHbIl
METHJIOBBIH 3 up
4-autpo-2H-
nupaszo-3-
KapOOHOBOI
KHCJIOTBI

KOMMepUuecKu 0OCmynHblil

BB-1-2

CnoxHbIit
METHUJIOBBII 3¢ up
S-Hutpo-1H-
nupaszon-4-
KapOOHOBOH
KHCJIOTBI
UIn
CrnoxHbIit
METHUJIOBBII 3¢ up
3-mutpo-1H-
nupason-4-
KapOOHOBOH
KHCJIOTBI

3-Hutpo-1H-
nupason-4-
kapOoHOBas
KHCJIOTa

0.55 (I)

HET
HOHU3.

14.34 (s, 1 H),
8.60 (s, 1 H),
3.79 (s, 3 H)

BB-1-3

CnoxxHbIi
METHUJIOBBIH 3¢ up
I-meTun-4-sutpo-

1H-nupaszon-3-
KapOOHOBOM
KHCJIOTBI

KoMMepuecKku 0OCmynHbulil

CuHTe3 CTPYKTYPHBIX dJeMeHToB BB-2

K cycnensuun BB-1 (1 sxB.) u SEM-CI (1.3 »3kB.) B JIXM (3.5 ma/mmounb) mo

kamisim podasnsin DIPEA (1.5 skB.) mpu 0°C. Peaku. cmech nepememusaiu npu 0°C

B TeueHHWe 3amaHHOTo BpeMeHu (cM. Tabmuuy 2) ¥ racuiv HaChII. BOIH. P-pOM

NaHCO;. Cmech skcTparuposanu ¢ nomouipo JXM, opr. ¢a3y nmpombiBaid HACHILI.

BoaH. p-pom NaHCOs;, cymunu Hag MgSO4 u xoHuenTpupoBaiu B Bakyyme. Ceipoit

npoAyKT ounmanu ¢ nomompeo KX, ucnone3ys cmecs Hept/EtOAc.
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Tadauna 2
PearenT | Bpemst tr [Mun] ;\:EI;IC H SIMP
BB-2 HasBaHue PEMI | rx/mcC |? (500 MT'n,
BB-1 [4] m/z
mMeTona) [M+H]" AMCO-d6) o:
CrnoxHbli
METHUJIOBBIH 3¢up 4- 8.48 (s, 1 H),
HUTPO-2-(2- 5.61 (s, 2 H),
P’y TPUMETUIICUIIAHUIID HET 3.98 (s, 3 H),
BB-2-14 TokcumeTwi)-2H- 1.06 (D) uoHus. | 3.56 (m, 2 H),
nupason-3- 0.84 (m, 2 H), -
KapOOHOBOIA 0.04 (m, 9 H)
H=lOTh BB-1-1 | 0.25
CnoxHbIit
METHJIOBBIN 3dup 4- 9.19 (s, 1 H),
HUTpO-1-(2- 5.52 (s, 2 H),
Y TPUMETHUIICUIAHUID 3.91 (s, 3 H),
BB-2-1B TokcumeTnn )-1H- 1.02(D) | 302.27 3.61 (m, 2 H),
nupaszon-3- 0.87 (m, 2 H), -
KapOOHOBOIA 0.03 (s, 9H)
KHCJIOTBI
CrnoxHbIi
METHJIOBBIN 3¢up 5- 8.19 (s, 1 H),
HUTpO-1-(2- 569 (s, 2 H),
5. TPUMETHUIICUIAHUID Hetr [3.82 (s, 3 H),
BB-2-24 TokcumeTun)-1H- 1.03.(D noHus. (3.57 (m, 2 H),
nupason-4- 0.82 (m, 2 H), -
KapOOHOBOII 0.06 (m, 9 H)
el BB-1-2 | 0.5
CrnoxHbll
METHUJIOBBIH 3¢up 3- 880 (s, 1 H),
HUTPO-1-(2- 554 (s, 2 H),
5 TPUMETHUIICUIAHHUID 381 (s, 3 H),
BB-2-2B TokcumeTwn)- 1 H- 1.00(I) | 302.15 3.61 (m, 2 H),
nupaszon-4- 0.87 (m, 2 H), -
KapOOHOBOIA 0.03 (s, 9 H)
KHCJIOTBI

CuHTe3 CTPYKTYPHBIX 2JeMeHToB BB-3

K p-py cnoxuoro merunosoro s3¢pupa BB-1 unu BB-2 (1 3kB.) B cmecu TI'® (6.3
mi/mmoins) 1 MeOH (0.8 mn/mmons) nopuusmu nobasisnu NaBHy (ot 4 no 8 3kB.)
npu 0°C. Peakn. cmech nepememuBanu npu 0°C B TedeHUe 3aJJaHHOTO BpeMeHH (CM.
Tabnuny 3), BputuBanu B BoaH. Haceim. p-p NH4Cl u skcTparupoBanm ¢ momMouipio
EtOAc. Opr. ¢a3y mnpomsiBaIu COJAHBIM pacTBOpoM, cymuiau Hagy MgSO, u
KOHLIEHTPUPOBAJIU B BakyyMe. CrIpoil mpoayKT ouuinaiu ¢ nomoubo KX, ucnonp3ys

cmech Hept/EtOAc.
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Taoauma 3
Pearent tg [MuH] MC- 'H AMP
BB-3 Haspanue  |BB-1 wau| P |OKX/MC ”a*"/""e (500 MT'n,
BB-2 | "l [weron) | (\VE .| AMCO-d6) o:
[4-Hutpo-2-(2-
TPUMETUIICUIIAHUTID
BB-3-1A| Tokcumerun)-2H- |BB-2-1A| 2.5 | 0.92 () | 273.91
nupa3on-3-un|-
METAHOJ
[4-Hutpo-1-(2-
TPUMETHUIICUIIAHUIID
BB-3-1B| Tokcumerun)-1H- |BB-2-1B | 2.5 | 0.87 () | 273.97
nupa3on-3-un|-
METAHOJI
8.06 (s, 1 H),
551 (s, 2 H),
[3-Hurpo-1-(2- 539 (t, J = 5.4
TPUMETHUIICUIAHUID I'm, 1 H), 4.66
BB-3-2 | toxcumernn)-1H- [BB-2-2B| 3.5 |089() | " |dd, J=54Tn, 2
nupaszon-4-un|- HOHH3. H), 3.59 (m, 2
METaHOJI H), 087 (m, 2
H), -0.03--0.01
(m, 9 H)
8.80 (s, 1 H),
(1-MeTtun-4-uurpo- 522 (t, J =59
BB-3-3 |1H-nupason-3-un)-| BB-1-3 | 0.5 [0.37 (I) H;j;g T'u, 1 H), 4.66 (d,
METaHOJ "/ =58Twu, 2 H),
3.88 (s, 3 H)

CuHTe3 CTPYKTYPHBIX dJeMeHToB BB-4

Memoo A (oxucaenue)

K p-py cniupra BB-3 (1 3kB.) B 6e3B. IXM (10 My1/MMOJIb) HOpUUSIMU TOOABIISIN

MnO; (ot 9 mo 10 3kB.) mpu KT, u peaku. cMech mepemMeminBajiud MpU 3aJaHHOU

TeMIiepaType B TeueHue 3amaHHOTO BpemeHu (cMm. Tabmuny 4). Cmech GuibTpoBaiu

yepe3 HaOuBKy LlenuTa u GUIBTPAT KOHIIEHTPUPOBATIU B BaAKyyMe.

Memoo B (6sedenue SEM zawummnoii 2pynnot)

K p-py BB-11 (1 3kB.) B 6e3B. JIM®PA (9 mun/mmounb) nopuusimu gobdasisiin NaH

(1.1 »kB., B Bune 60% nucnepcuu B mMuHepanbHoMm Mmacje) mpu 0°C. Peakn. cmech

nepememnBanu B TedeHne 10 mue npu 0°C u mo xamisim nodasisnu SEM-CI (1.4

5kB.). Cmecu naBanu noctuub KT, mepemeninBanu B TeueHUE 3aJaHHOTO BPEMEHH (CM.

Tabnuny 4) npu KT u pacnpenensinu mexny EtOAc u Bomoii. Opr. ¢a3y nmpombiBaiu
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COJIIHBIM pacTBOpoM, cymunau Haa MgSOs u koHueHTpupoBaiu B Bakyyme. Coipoi

npoaykT ounmanu ¢ nomompio KX, ncnone3ys cmecs Hept/EtOAc.

Tadauna 4
Pearent | MeTon MC-
BB3 | TC] | DRl | (HAMP
BB-4 Ha3Banmue - Bpems OKX/MC m/z (500 MT'u,
BB-11 (4] MeToxa) (M+H]* AMCO-d6) o:
10.28 (s, 1 H),
4-Hurtpo-2-(2- R 52 (g ) H;
TPUMETHUICUIAHUID A Her 5’74 (s’ ’ H)’
BB-4-1A| Tokcumerun)-2H- |BB-3-1A| 45 1.04 (D) HOHIS 3.60 (m’ 5 H)’
nupaszon-3- 18 ' 0.85 (m’2 H) .
kapOanbrerun 0'05 (s ’9 H) ’
10.25 (s, 1 H),
4-Hutpo-1-(2- 920 (g 1 Hg
TPUMETHUIICUIAHUID A ' ’ ’
BB-4-1B| tokcumerun)-1H- |BB-3-1B| KT 0'7%399 H:§;3 gg; ((;1 zzgg
nupas3on-3- 24 ' 0.88 (m’2 H) )
KapOanpaerun 0'02 (m’ 9 H)’
10.14 (s, 1 H),
3-Hutpo-1-(2- R 82 (g 1 Hg
TPUMETHUIICUIAHUID A Her 5.58 (s’ 5 H)’
BB-4-2 | Toxcumerun)-1H- | BB-3-2 KT 1.00 (I) HOHI 3.62 (rr; 5 H)’
nupason-4- 18 ' 0.88 (m’2 H) )
KapOanpaerun 0'02 (m’ 9 H)’
1-Metun-4-autpo- A Her 10.23 (s, 1 H),
BB-4-3 1H-nupazon-3- | BB-3-3 45 0.35 (III) HOHHS 8.98 (s, 1 H),
KapOanpaerun 3.5 " |4.00 (s, 3 H)
10.28 (s, 1 H),
5-Hurpo-3-(2- 8.39 (s, 1 H),
TPUMETHUIICUITIAHUIID B 289 99 570 (s, 2 H),
BB-4-4 | tokcumerun)-3H- |BB-11-1| KT 0.89 (ru .aT) 3.58 (m, 2 H),
UMUAR3011-4- 0.5 AP 88 (m, 2 H), -
KapOanbaerun 0.03-0.02 (m, 9
H)
I-Metun-3-sutpo-
BB-4-5 IH-nupazon-4- KOoMMepUecKu 0OCmynHulil
kKapOanbrerun
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CuHTe3 CTPYKTYPHLIX 2JeMeHToB BB-5

Cunre3s S-amunomeTua-3-0ensuan-3H-[1,2,3]Tpuason-4-unamuna (BB-5-2)

Cmaous A: [Quxnoxonoencayus (cm. Tabauyy 5)

Cycnensuto 6ensunasuna (1 skB.), manononutpuia (1.4 sks.) u K;COs (4 5kB.) B
JAMCO (1.4 mn/mmonb) nepememnBanu npu KT B teuenme 18 u. Peaku. cmech
pacnpenensiniu mexay EtOAc u H;O. Opr. ¢dasy npomsiBaiu H,O u consHbIM
pacrBopoM, cymunu Hax MgSO4 u koHUeHTpupoBainu B Bakyyme. CbIpol HMpPOAYKT
ouninaiu ¢ nomoupbo KX, ucnons3ys cmech Hept/EtOAc.

Taéauua 5

te [ ! MC-aaHHbBIE
BB-5A HaszBaHnue R [MHH m/z

(KX/MC meton) [M+H]"
5-Amuno-1-6enzuin-1H-

BB-5-24 [1,2,3]Tpuazon-4-kapOoOHUTPUI 0.67 (1) 200.19

Cmaousa B: Boccmanognenue numpuna (cm. Tabauyy 6)

Hurpun BB-5A (1 5kB.) pactBopsinu B 7M p-pe NH3; B MeOH (7 ma/mmons).
KonOy Tpu pasa BakyyMHUpOBAaJud W BHOBb HAMOJHsUIM a30ToM. JloOaBisiu HUKEIb
Penes (0.1 sxB.) mpu 0°C um Temneparype maBanu poctuub KT. KonlOy tpu pasa
BAKYYMUPOBAJIM U BHOBb HAMOJHANM BomoponoMm. CyCHeH3MI0 IepeMeLIuBajlud B
aTMocdepe Bogopona B TeueHue 11 4 u punprposanu uepes Habusky Lleaura. Ocanok

Ha punbpTpe npombiBanu ¢ nomoupio EtOAc u MeOH, u ¢punprpar KOHIEHTPUPOBAIU

B BaKyyMe.
Taoauna 6
MC-
BB-5 Hazpanue Pearent (t)l;é?/;}% AaHHbIe
BB-5A m/z
MeTox) [M+H]+

4-Avunomertun-1-merun-1H-nupaszon-

BB-5-1
3-aMUuH

KOoMMepYecKu OOCMmynHulii

BB-5-2 3-AmuHOMETHI-3-0en3u-3H- BB-5-2A | 0.41 (II) 204.20
[1,2,3]Tpuazon-4-unamun

CrpyKTYpHBIE dJeMeHThl BB-6

Ta6auua 7

BB-6 Ha3zBaHnue

3-Amuno-1-metun-1H-nupaszon-4-

BB-6-1
KapOaipaerun

KOoMMepuecKu 0OCMYnHbulil
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CuHTe3 CTPYKTYPHLIX 2JeMeHToB BB-7

Memoo A: Omwennenue Boc om BB-30

K p-py nmpomesxyrounoro coeaunenusi BB-30 (1 skB.) B JIXM (4 mMa/MMoIb) 1o
karmisiM gobasysin TOV (1 Ma/MMoIIb), U peakl. CMeCh EPEeMeIIuBaIi B TEYEHHE OT
1 9 no 18 u nmpu KT (cm. Tabnuuy 8). Cmech noamenayusaiu 1M BogH. p-pom NaOH
no pH 12-13 wu skctparupoBanu ¢ nomombio JXM. OObenuHeHHble Opr. ¢assbl
cymmiu Haa MgSQOy v KOHIIEHTPUPOBAJHU B BAKyyMe.

Memoo B: Boccmanosumevnoe amunupoecanue BB-8

K p-py xketoHHOTO poMekyTouHoro coenunenust BB-8 (1 skB.) B nuokcane (9.1
mi/mMmounb) nobasmsinu 25% BonH. p-p NH4OH (ot 36 mo 38 skxB.) m H,O (0.35
mi/mMmoub). Konby Tpu paza BakyyMHUPOBaJIH U BHOBb HANOJHSIN a30ToM. JloOaBmsin
BrnaxxHbli Pd/C (ot 0.03 go 0.06 3kB.) U K0A0y BaKyyMHPOBAJIH U BHOBb HATOJHSIH
Tpu pasa BogopoaoMm. CyCHeH3UI0 mepeMemunBaiu B aTMocepe BOOOpoaa B TEUEHHE
24 — 48 4 (cm. Tabnuny 8) m ¢unabTpoBanu yepe3 Habusky llenura. Ocamokx Ha
¢unprpe npomerBanu quokcaHoM 1 MeOH u punbTpaT KOHUEHTPUPOBAIH B BaKyyMe.
Ceipoit mpoaykt ounmanu ¢ nomombio KX, ucmone3ys cmecy JIXM/MeOH wunu
Hept/EtOAc.

Memoo B2: Boccmanosumenvnoe amunuposanue BB-8

K p-py keTroHHOro mpomexkyTodHoro coenuHeHuss BB-8 (1 sxB.) m amerara
ammonus (10 s3kxB.) B MeOH (5 mu/mmonb) nobasnsiu AcOH (2 skB.). Peaki. cmech
nepememuBanu B TedeHue 2 4 npu KT, noGasasnu NaBH(OAc); (2 3xB.) u cMmech
nepemewmnBanu npu KT B Teuenue 2 u. MeOH ynapuBanu u ocTaTok pacmpenensian
mexxny 1M BomH. p-pom NaOH u JIXM. Opr. ¢aszy cymunu Hax MgSOs u
KOHLIEHTPUPOBAJIU B BakyyMe. Cripoit mponykT ouuinaiu ¢ nomompro KX, ucmons3ys

cmech Hept/EtOAc/MeOH.

Tadauna 8
PearenT tg [MuH] xs};e
BB-7 Hassanue BB-30 wan | Metoa | (KX/MC A s
BB-8 MeTox) [M+H]+
1-(2-®Top-6-
BB-7-1 MeTuI(eHI)- BB-30-1 A 0.62 (1) 209.21
NUNnepuaAnH-4-unamMmus
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BB-7

Ha3zBanue

Pearenr
BB-30 uan
BB-8

Metoa

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHbBIC
m/z
[M+H]"

BB-7-2

2'-Metokcu-4'-meTni-
3,4,5,6-terparunpo-2H-
[1,3']6unupunuunn-4-
UJIAMUH

BB-8-2

0.51 (I)

222.27

BB-7-3

1-(2-®Ttop-6-
MeTHiI( e )-4-
METHUJIMUNEPUIUH-4-
UJIaMUH

BB-30-2

0.65 (I)

223.19

BB-7-4

1-(2-DTop-6-
MeTHI(eHmI)-3 -
METUJINUPPOITUINH-3-
UJIAMUH

BB-30-3

0.65 (I)

209.28

BB-7-5

(R)-1-(2-Prtop-6-
MeTHIheHUN)-
NUPPOJUANH-3-HIAMUH

BB-30-4

0.60 (I)

195.22

BB-7-7

1-(2-AudTopmeTnn-6-
¢roppennn)-

NUNnepuaAnH-4-unamMmus

BB-30-6

0.65 (I)

245.39

BB-7-8

1-(2-Xnop-6-
¢roppennn)-

NUnepuaAnH-4-unamMmuH

BB-30-7

0.61 (I)

229.11

BB-7-9

1-(2-Luknonponui-6-
¢roppenun)-

NUNEepUIUH-4-UIaMUH

BB-30-8

0.70 (I)

235.18

BB-7-10

4'-Mudpropmernn-2'-
MeTokcu-3,4,5,6-
TeTparuapo-2H-
[1,3'|ounupununami-4-
HUJIAMWH

BB-30-9

0.61 (1)

258.01

BB-7-11

1-(2-bpom-6-
brophenun)-

NUNnepuanH-4-unamMmus

BB-30-6C

0.65 (I)

273.20

BB-7-12

2'-MeTokcu-4'-
Tpudropmermn-3,4,5,6-
TeTparuapo-2H-
[1,3']6unupunuHmun-4-

njlaMuH

BB-8-6

B1

0.65 (I)

276.21

BB-7-13

4'-Xnop-2'-MeToKCcHU-
3,4,5,6-Terparuapo-2H-
[1,3']6unupunuHmuI-4-
WUJIAMUH

BB-8-7

B2

0.58 (I)

241.92

CuHTe3 CTPYKTYPHLIX DJeMeHToB BB-8




10

15

141

K p-py xeranpHOro mpomexytouHoro coeauneHust BB-29 (1 sks.) B 6e3B. TT' @

(3 mn/mmounb) nobasasnu 1M BogH. p-p HCI (ot 2 no 2.5 ma/mmons) npu KT (cwm.

Tabnuny 9). Peaku. cmech Harpesanu no 70°C u nepeMemupaiu B TedeHune 3 — 24 4.

Peakunonnyro cmech racuiu Hacbim. BoAH. p-pom NaHCOs3 unaum 1M BoaH. p-pom

NaOH wu skctparupoBanu ¢ nomommbio EtOAc nnun JIXM. OO0bennHeHHbIE OpT. (as3bl

IPOMBIBAJIM COJISIHBIM pacTBOpoM, cywuian Haa MgSO, M KOHUEHTPUPOBAIU B

BaKyyMe.

I[Ipy HeoOXOODMMOCTH, CBIPOH MNPOAYKT oOdHINalu ¢ mnomoubr KX,

ucnonb3ys cmech Hept/EtOAc.

Tadnauna 9

MC-

Pearent tr [Mun] AaHHDbIE
BB-8 Ha3BaHmue BB-29 ()KX/M)C m/z

MeTox [M+H]"

BB-8-1| 1-(2-®top-6-meTundennn)-nunepunns-4-on |BB-29-1| 0.94 (I) 208.19
BB-8-2 2 -MeTOKCI/I-ft -MeTuiI-2,3,5,6-TeTparuapo- BB-29-2| 0.78 (T) 221 24

[1,3’]6unupunuuui-4-0H

BB-8-3 1-(2-DTop-6-meTundennn)-azenan-4-on  (BB-29-3| 0.96 (I) 222.25
BB-8-4| 1-(2-®rop-6-meTundenun)-nunepunuH-3-on |BB-29-4| 0.95 (I) 208.26
BB-8-6 2'-MeTokcu-4 -Tp'I/I(bTOpMeTI/IJ'I-2,3,5,6- BB-29-5| 0.96 (I) 27515

terparunpo-[1,3'|ounupuanHui-4-oxn
BB-8.7 4'-Xnop-2'-merokcu-2,3,5,6-TeTparunpo- BB-29-6| 0.87 (I) 24111

[1,3']6unupunuumi-4-oH

CuHTe3 CTPYKTYPHBIX 2JeMeHnToB BB-9

Memoo A: Fenzuivnoe opomuposaniue

Cycnensuto metunrerepoapeHna (1 s3xB.) B xsnopOeHnsose (4 MJI/MMOJIb) HarpeBaIH

1o 50°C u mopuusimu nodasnsiau NBS (1.3 skB.) mpu 50°C (cm. Tabnuny 13). Konby

npoAyBajlu aproHoM W oxHOH mopumeid nodamnsnum AIBN (0.1 3kB.). Peaku. cmech

HarpeBanu a0 80°C u mepemewmmnBanu B TeueHue 6 4. Ilocne oxnaxnenus no KT,

cmech pazbasisanu Et,O u npomsiBanu 1M BoaH. p-pom HCI. Opr. ¢a3y npomeianu
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COJIIHBIM pacTBOpoM, cymunau Haa MgSOs u koHueHTpupoBaiu B Bakyyme. Coipoi
npoaykT ounmanu ¢ nomompio KX, ncnone3ys cmecs Hept/EtOAc.

Memoo B: Munozocmaouiinwtii

Cmaous Bl: O-ankunuposanue no Muyynooy (cm. Tabauyy 10)

K p-py cnoxnoro merunoBoro s¢upa (1 »kB.) u 2-npomanona (1.5 sxB.) B
TOJIyOJIe (1.5 MJI/MMOJIb ) n00aBIsIIH IM pP-p
(TpubyTundochopaHuIHICH )allETOHUTPHIA B TOJyose (2 5KB.) mox apronom. Peax.
cMmech HarpeBanu 10 110°C u nmepememnBaiu B TeueHHe 2 4. PeakIMOHHYIO CMeCh
racuiii BOJOW M 3KcTparupoBasu ¢ mnomombio JXM. OObenumHenHbie opr. dass
NPOMBIBAJIM COJISIHBIM pacTBOpoM, cymuwin Hax MgSO, M KOHUEHTPHPOBAIU B

Bakyyme. Coipo#i mponykt ounmainu ¢ nomoupio KX, ncnone3ys cmecs Hept/EtOAc.

Taoauna 10
MC-
Pearenr - Meton/ tr [vun] JaHHbIE
BB-9A Ha3BaHmue (OKX/MC
kap0onoBasi kucjora |Cragus meTon) m/z
Vo M+l

CnoxxHbld MeTUI0BBIN | CHOKHBIA METHUIOBBIN

BB-9- | a¢up 2,4-nudrop-6- | sdup 2,4-nudrop-6-
13A U30MPOINOKCH- ruApoKcuOeH30HHON

OeH30MHOI KHUCIOThI KHUCJIOThI

Bl |0.89 (1) | 231.10

Cmaous B2: Boccmanognenue cioicno20 Memuio8020/95muno6020 s¢upa c
ucnonvzoseanuem CaCly/NaBH, (cm. Tabnuyy 13)

K p-py clioxxHOTO MeTHJIOBOTO WM 3THioBoro sdupa (1 sxB.) B 6e38. EtOH (15
ma/mmonb) nobasnsiau CaCl, (0.3 3kB.) m peaki. cMmech oxjaxkaanu jao -10°C.
[Mopumsimu nobasnsium NaBH4 (2.5 5kB.) u cMmech nepememuBaiu B TeueHue 30 MuUH
npu -10°C u B Teuenue 1.5 4 npu 70°C. Peakuuonnyro cmech racunu npu 0°C Bogoi
u EtOH ymapusanu. Ocrtatok pacnpenensnu mexnay EtOAc u Bomoit m BomH. dasy
IOTOJTHUTENBHO 3KcTparuposain ¢ nomombio EtOAc. OObenmHeHHBIE Opr. (asbl
NPOMBIBAJIM COJSIHBIM pacTBOpoM, cymuin Hax MgSO, M KOHUEHTPHPOBAIU B
BakyyMme. IIpu HeOOXOAUMOCTH CHIPOH MPOAYKT ouuIIaiu ¢ noMmombo KX, ucnons3ys
cmech JIXM/MeOH.

Cmaous B3: Boccmanosgienue cioicHo20 Memuiog020/5muio6o2o supa c
ucnonvzoeanuem LiAIH, (cm. Tabauyy 13)

K p-py cnoxHoro merminoBoro uinu 3tuinoBoro 3¢upa (1 3x8.) B 6e3B. TT'D (ot

4.5 no 7 ma/mmonsp) npu 0°C no xamsam nodasusnu 2.4 M p-p LiAlHy B TT'® (1 3kB.).
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Peaku. cMech nepememnBanu B TedeHue 1.5 4 npu 0°C, racunm Hachlll. BOAH. P-pOM
NH,4CI u sxcrparuposanu ¢ nomoupio EtOAc. OO0benuHeHHbIe OpT. $a3bl CYLIUIH HaJ
MgSO; u KOHUEHTpUpOBalIM B BakyyMme. I[Ipm HeoOXOAMMOCTH CBIPOH MNPOAYKT
ounwmanu ¢ nomompro KX, ucnonssys EtOAc.

Memoo C: Muozocmaouiinwiii

Cmaous C1: Hyxneogpunvnoe apomamuueckoe samewenue (cm. Tabauyy 11)

K p-py ranorenrerepoapena (1 skB.) B 6e3B. TI'® (5 ma/mmons) npu 0°C mo
kamisiMm pobasnsin 2M p-p usonponokcuaa gutust B TT'® (1.05 skB.). Peakn. cmech
nepememuBaiu B TedeHue | 4 npu 0°C u BpummBanu B 1M BoaH. p-p HCl. Bons. p-p
HeliTpanu3oBanu Hackim. BoAH. p-poM NaHCOj; m skcTparupoBali ¢ MOMOIIBIO
EtOAc. O6benuHenHble Opr. (a3pl MPOMBIBATIH COJSHBIM PACTBOPOM, CYIIFJIM Hax
MgSO4 u KoHLEeHTpUpoBalu B Bakyyme. CbIpoll mpoAyKT ouumanu ¢ nomombo KX,

ucnonb3ys cmech Hept/EtOAc.

Tadauna 11
MC-
I'anorenrerepoapenos | Merona/ t [Mun] AAaHHbIE
BB-9A Ha3Banue N (OKX/MC
bIH peareHt Craaus m/z
MeTon) [M+H]+
CrnoxHbIit
u3onponuiaoBeiii | CoOXHBIA METUIOBBIN
BB-0-194 | 2®up 6-xz0p-4- ddup 4,6- Cl | 0.88() |259.17
U30MPOMOKCUITUPUTL | JUXJIOPIUPUNA3ZUH-3-
a3uH-3-kKapOOHOBOH | KapOOHOBOW KHUCIOTBI
KHCJIOTBI

Cmaous C2: I'uopupoeanue (cm. Tabauyy 12)

K p-py npomexytounoro coenuHenuss BB-9A (1 sxB.) B EtOH (4 mu/mMmoib)
nobGapisinu  popmuar amMmoHus (2 5KB.) U peakl. CMeCh MNPOAYBAIH a30TOM.
Jobasnsnu Bnaxueii Pd/C (0.05 5kxB.) U mocyie HHEPTU3ALUU Aa30TOM PEAKI. CMECh
HarpeBanu a0 60°C u mepememmuBaiu B TedeHue 1 4. Cmech (uiabTpoBanu yepes
HaOuBky llenura, ocamok Ha (unbTpe mpombiBaiu ¢ nmomoubid MeOH u ¢unbtpar
KOHLIEHTPUPOBaJIU B BakyyMme. Cripoit mponykT ouuinaiu ¢ nomompro KX, ucnons3ys

cmech Hept/EtOAc.
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Tadauna 12
MC-
I'anorenrerepoapenos | Meroa/ tr [mun] AAHHDbIE
BB-9B Haszsanmue . (OKX/MC
bIH peareHt Craaus m/z
mMeTona) [M+H]"
CrnoxHbIli
M30TNPOTUIIOBBIN 3¢ up
BB-9-19B 4- BB-9-19A C2 0.74 (I) | 225.05
U30MPOMOKCUITUPUIA3
UH-3-kapOOHOBOM
KHCJIOTBI

Koneunas cmaous C3: Boccmanoénenue cnooucnozo s¢pupa (cm. Tabauyy 13)

K p-py cnoxnoro s¢upa npomexxyrounoro coequnernuss BB-9B (1 skB.) B 6e3B.

EtOH (15.8 mn/mMmounb) nobasnsm CaCl, (0.3 5kB.) U peakl. cMeChb OXJIAXXIAJU J10

-10°C. IMopumnsimu nobasysimm NaBHy (2.5 5kB.) u cMech nepememuBanu B TeueHue 30

MuH npu -10°C u B Teuenue 3.5 u npu KT. Peakuuonnyrwo cmech racunu npu 0°C

Bonoit u EtOH ymapusanu. Ocrtatok pacnpeaensnu mexay EtOAc u Bomoit u BOIH.

a3y mOmoOJHHUTENBbHO 3KCcTparupoBanu ¢ nomoinbio EtOAc. O0beauneHHabie Opr. Gas3bl

NpoOMbIBaJIM COJIAHBIM pPaCcTBOPOM,

cymunu Haag MgSO; U KOHLUEHTpUpPOBAIU B

BaKyyMe.
Tadauna 13
Meron/| '® [Mun] ;\l/-flfl:le H SIMP
BB-9 Hassaune PearenT Vlorx/mc | * (500 MTn,
Cramns\ " eron) | ™2 | IMCO-d6) o
[M+H]+ .
BB-o-1 | *{ Pudropuers ) koxepiecku docmymubii
9.03(d,J=
2-bpomMmeTrun-3- |2-Merun-3- HeT 282814;?’(11JH=)’
BB-9-2 | tpudTopmerunnup |Tpudropmer| A 0.76 (1I) norus. | 2 3 I'n ’1 H)
a3uH UJINUpa3suH 4.84 (d, J =
09Ty, 2 H)
(4-
BB-9-3 Tpudpropmerunnup
UIWH-3-1)-
METaHOJI -
- KOMMepyecKu OOCMYnHulil
BB-9-4 (Tpudpropmerun)n
UPUINH-2-
UJ1|METaHO
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tg [MuH] MC- 'H sIMP

CKX/MC | "*HERE (500 MTTn,

meTox) [M“J‘r/}zlr IMCO-d6) 6:

Meton/

BB-9 HaszBanue PeareHr
Cranus

1-(bpommeTunn)-2-
BB-9-5 | quknonponuiaokcu
OeH30I

2-
BB-9-6 |(Tpudropmerun)de
H3UJIOBBIN CIIUPT

2-(XnopmeTrui)-3-
BB-9-7 |(TpudTopmerua)nu
puANH

2-bpom-6-
BB-9-8 |(Tpudropmernn)de
H3UJIOPOMU

(2-
BB-9-9 |Huknonponuidenu
J)METAaHOJI

1-(bpommeTni)-2-

BB-9-10
MU30TPONHIOEH30JI

2-
BB-9-11 |(TpupropmeTokcu)
OeH3uIdpomun

2-
BB-9-12 | XnopOen3zunbpomu
pi |

6.41-6.47 (m,
2 H), 4.70 (d,
HET J=15Tu, 2
nonns. [H), 4.58 (m, 1
H), 1.40-1.45
(m, 6 H)

(2,4-OAudrop-6-
BB-9-13 | m3onponokcudenu | BB-9-13A B3 0.78 (II)
J1)-METaHOI

Tlunpoxnopun [2-
MeTHI-4-
BB-9-14| (tpudropmermn)-
1,3-Tnazon-5-
uj|MeTaHosna

1-(2- KOoMMepyuecKu 0OCmynHulil
BB-9-15 |Tpudropmerunden
YT )-3TAHOJ

2-
BB-9-16 | (bpommeTun)penu
Janerar
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Meton/ tr [Mun] i\:s;le “H SIMP
BB-9 HasBanue Pearent Vlorx/mc | * (500 MTI'u,
Craaus m/z
mMeTona) (M+H]* JAMCO-d6) o:
Cnoxnblit
3THUJIOBBIN
(4- aup 4-
BB-9-17 |Usonpommmmupumu| o PO go 10,47 (11) | 153.46
MUPUMHUIUH-
OUH-5-UJT)-MeTaHOI 5.
KapOOHOBOU
KUCJIOTHI
BB-9-18 (2-3roxkcu KoMMepuecKu 0OCmynHulil
b eHmI)MeTaHoa
(a-
BB-0-19 | VI3OMPONOKCHIPH | pp o 1o | 3 | 034(D) | 169.08
Ja3uH-3-1)-
METaHOJI

CuHTe3 CTPYKTYPHLIX dJeMenToB BB-10

Memoo A

Cmaousa A: Boccmanoénenue xapbonosoii kuciomuot (cm. Tabauyy 14)

K p-py kapbonosoii kucnotsl (1 3xB.) B 6e3B. TI'® (10 mu/Mmounb) nobasmsiinn 4-
metunmopdonusn (2 3kB.) u stua xuoppopmuar (2 skB.) npu -10°C. Cwmech
nepememnBaiu B TedeHune 1 4 npu -10°C u omHolt mopumeit nodbasmsimu NaBH, (3
5kB.). Cmecu naBanu Harpetbcss no 0°C B Tewenme | u, racuium BOIOW U
skcTparupoBanu ¢ nomombio JAXM. Opr. ¢asy npombiBanu H,O u constHbIM
pacrBopoM, cymunu Hax MgSO4 u koHUHeHTpupoBaiu B Bakyyme. CbIpod HMpPOAYKT
ouninanu ¢ nomombio KX, ucnonssys cmecb JIXM/MeOH.

Cmaous B: Peakyus Annens (cm. Tabauyy 15)

K p-py mpomeskytounoro coenuHenust BB-10A (1 skB.) B AXM (5.2 mia/mMMmodb)
nobasnsin CBry (1.5 3kxB.) u nudpenun-2-nupunundochun (1.5 sxs.) npu 0°C. Peaku.
cmech nepememuBanu npu 0°C B teuenue 10 mun u npu KT B Teuenue 1 4. Cmech
pacupenensinu mexay JAXM u 5% BOOH. p-poM JUMOHHON KHUCIOTHI, U Opr. (dasy
NPOMBIBAJIM COJSIHBIM pacTBOpoM, cymuian Hax MgSO, M KOHUEHTPHPOBAIU B
Bakyyme. Coipoii mponykt ounmanu ¢ nomoupio KX, ncnonesys cmecs Hept/EtOAc.

Memoo B

Cmaousa A: Cyneponunuposanue (cm. Tabauyy 14)

P-p amunocnupra (1 3x8.) u TEA (3 3kB.) B JAXM (5 Mi/MMOJIb) OXJaKIaIU 1O

0°C u mo kamisiMm pobasisinu 2-HUTpoOeH3oicyabponunxaopun (1.2 sxs.) mpu 0°C.
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Peaxu. cmecu gasanu menanenHo goctudb KT u nepememusanu B Teuenue 1 4. Cmech

pazbaBisim JIXM u npomsiBanu Hachim. BoAH. p-poM NaHCOs; u consHbIM
pacrBopoM. Opr. ¢asy cymunu vHag MgSO,s u KOHIeHTpupoBaidu B Bakyyme. Coipoi
npoAykT ounmanu ¢ nomoupio KX, ucnonesys cmecs Hept/EtOAc.

Cmaous B: Obpaszosanue azupuouna (cm. Tabnuyy 15)

K nepememmnBaemomy p-py amuHOcnuptToBoro npoussoaHoro (1 sxs.) u TEA (2
5kB.) B AXM (3 ma/mmosns) npu 0°C mo xamisiMm 100aBJsIId METAHCYJIb(MOHUIXIOPHU
(1.05 »kB.). Peakn. cmecu naBanu Harpetrbcs A0 KT u mepememnBanu B TedueHue 45
muH. Cmech pacnpenemsuin mexay AXM u H)O, u opr. a3y cymunu Hag MgSO, u
KOHIIEHTpUpoBadu B Bakyyme. Cripoit pactBopsiim B TI'® (4.2 miu/MMonb) u
nobasnsn TEA (2 skB.). Peaku. cmecy nepememnBanu npu KT B Teuenne 18 1 u npu
50°C B teuenue 30 muH u pacupenensiau mexnay XM u H,O. Opr. a3y cymunu Hax

MgSO,4 u KoHLEeHTpUpOoBalu B Bakyyme. ChIpoll mpoAyKT ounimainu ¢ nomombo KX,

ucrnonb3ys cmech Hept/EtOAc.

Tadauna 14
Meron tg [MuH] Hi\:fm 'H SIMP (500
BB-10A HaszBanmue Pearent (OKX/MC m/z MTI'h,
MeTox) [M+H]* JAMCO-d6) o:
CnoxHbIit
mpem- A (cragusa A) 743 (d, J = 9.2
OyTHUIIOBBIN 2-{[(mpem- I'm, 1 H), 5.07 (&, J
a¢up (2,2,2- byrtokcu) = 59 I'uy, 1 H),
BB-10-1A| TtpudTop-1- |xapOboHmI]aMuHO}- 4.11-4.19 (m, 1
TUIPOKCUMETHII 3,3,3- H), 3.64 (m, 1 H),
3THI)- TpuTOPIPONaHOBA 3.51 (m, 1 H),
KapOaMUHOBOI sl KHCJIOTa 1.41 (s, 9 H)
KHCJIOTBI
4-Xnop-N-(2-
ruapokcu-1,1-
BB-10-2A| numeTunstun)o KOMMepuecKu OOCHYNnHblil
€H301I
cyibhOHAMHU]
8.11-8.13 (m, 1
N-(2-I'mppokcu- 11{)’ H7)'92 778915-7(12;17’
1,1- B (crapgus A) (m, 2 ’H) '7 59 .(s
BB-10-3A| numetunstun)- | 2-Amuno-2-metui- | 0.68 (II) | 275.04 ) I’LI) 4 9’4 ('t J _
2-HuTpoOEH301 1-nmpomnanon 57 F’LI ’1 H) ’ 324
cynboHamMun (('1’ J z 57 ’FH, 5
H), 1.06 (s, 6 H)
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Tadauna 15
MC-
Meton tr [MuH] 1
BB-10 Ha3Banue Pearent |(KX/MC Ha::/{;le H;ﬁlg&fgg)l\;lru,
BB-10A MeTon) [M+H]* )
Cnoxupiii mpem- 779 (d, J = 9.4 Ty, 1
OyTUOBLIH 2Qup H), 4.41-4.48 (m, 1 H)
BB-10-1 (3'§p°M‘1’1’1' A (cTamus B) 3.78 (dd, J, = 10.6 T'L,
-10-1| Tpu ";?II/)IH?_OHaH' BB-10-1A J, =3.5Tu, 1 H), 3.46
v (dd, J, =J,=10.6 T, 1
KapOaMUHOBOI H), 1.42 (s, 9 H)
KUCJIOTBI T ’
790 (d,J=88Tu,?2
1-(4-XnopOenzon ’ )
B (crapus B) H), 771 (d, J=8.6TwL,
BB-10-2| cynbponumn)-2,2- BB-10-2A 0.84 (I1) | 246.11 2 H), 2.53 (s, 2 H), 1.47
AUMETHUIa3uPUAHH (s. 6 H)
2,2-Aumernn-1-(2-
BB-10-3 | nutpobensoncys | B ST B g7 1y | 257 07
BB-10-3A
dboHuI)-a3upuaNH
ITonyuen B 7.12-7.40 (m, 15 H),
(R)-3-Xsop-1- cooLBSTJCTBI/I i 1; édc},qu T SHI) 1“1;,;82
BB-10-4 TpHTHJIzzie}:“I/I):[I/IH- Heterocyclic 1.09 (I) | 348.06 dd. Ji = 6.4 T, J, =
Chem., 2006, 5.1Tu, 1 H), 3.32 (m, 1
43, 11-19. H)

CrpvkrypHbIe 2JgemeHTsl BB-11, BB-12, BB-13, BB-14, BB-15 u BB-16

Ta6auna 16
Haszpanue
BB-11 | BB-11-1 |5-Hurpo-1H-umunazon-4-kapbaabaerun
BB-12-1 | 3-Tpudropmerun-2-GopMUITHPUIUH
6-Xmnop-3-
BB-12-2 (TpUGTOPMETHIT )THKOJTUHOBBIN
aJbJeTH]
BB-12 2-DTop-6-
BB-12-3
(TpudTopmerni)ObeH3aNbaETHA
BB-12-4 2-(Tpudropmernn)oeH3anbaeru
KOMMepYecKu
BB-12-5 2-IukaonponuiadbeH3anbaerua Qocmynnuiil
BB-13-1 N-Boc-3-nupponuanHoH
BB-13
BB-13-2 N-Boc-4-nunepunon
BB-14 BB-14-1 3-AmuHo-1-merun-1H-nupazon-4-
KapOanpaerun
BB-15-1 mpem-bytun-4-amunoasenan-1-
KapOoKcHuIaT
BB-15
mpem-bytun 4-aMuHONUNEPUIUH-1-
BB-15-2
kapOokcHuiaT
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Ha3sanue
BB-16-1 2-bpom-3-dropronyon
BB-16-2 2-bpom-1,3-numeTnndeH3on
BB-16-3 2-bpom-1-MeTOKCH-3-MeTUIOEH30J1
BB-16-4 Hszonponun xnoppopmuar
BB-16-5 2,3-udpropOeH30HUTP U

BB-16-6 3-Bpom-2-pTop-4-MeTHNINPHUANH
BB-16-7 | 3-Bpom-2-meTokcu-4-MeTUNNUPUAUH

BB-16-8 2-bpom-3-pTopnupunx
BB-16-9 2-bpom-3-meTunnupuaus
BB-16-10 2-bpom-3-MeTOKCUNTUPUANH
BB-16-11 3-bpoM-4-MeTUINNKOJINHOHUTPHUI
BB-16-12 3-bpom-4-pTop-2-MeTHINUPUIUH
BB-16-13 3-bpom-2,4-1TUMETOKCUTTUPUINH

BB-16-14 | 5-bpoM-4-MeTOKCU-0-METUINUPUMUIUH
BB-16-15 S5-bpom-4,6-1TUMETOKCUTTUPUMHUINH
BB-16 |BB-16-16 5-Xnop-1,3-numerun-1H-nupazon-4-

KapOOHUTPUI

BB-16-17 5-Xnop-1,3-gumerun- 1 H-nupazon-4-
KapOanpaerun

BB-16-18 Huknonponua xmopdopmuar

BB-16-19 2-bpom-3-pTopbenzoTpudropun
2-bpom-1-dTop-3-

BB-16-20

(TpudTOpMETOKCH )OCH30J
BB-16-21 2-bpowm-3-xnopToayos
BB-16-22 1-bpom-2-u3onponunbeH3on
BB-16-23 1-bpoM-2-nukiaonponuiadbeH301
BB-16-24 2-bpom-1-xnop-3-gropOeHson
BB-16-25 1-bpom-2,6-nudropbenson
BB-16-26 2-bpowm-1-3tui-3-propbenson
BB-16.27 2-bpowm-1-(nudropmeTn)-3-

bropbenson

BB-16-28 | 2-bpowm-1-niuknonponui-3-gropbenson

CuHTe3 CTPYKTYPHBIX dJemMenToB BB-17

K p-py amusoB B (1 3kB., cm. Tabnuny 17) u DIPEA (2.5 sxB.) B MeCN (5

mj/MmMonb) nobasisiniu DMAP (0.2 skB.) u metunxyiopdopmuar (2.5 skB.) npu 0°C.
Peaku. cmech mepememuBanu B TedeHue 5 mMuH npu 0°C u B tedenue 3 4 npu KT.
HobGapnassnu MeOH (3 ma/mmons) ¢ mocienyroomum pobaeieHuneM 1M BomH. p-pa
NaOH (1.7 sxB.). Peaku. cmecy nmepememnBanu B Tedenune 1.5 4 npu KT u neryuue
BemecTBa ynapuBanu. Ocrarok paszbasmsim ¢ nmomompio EtOAcC um mocimenoBaTenbHO
npoMbiBaiu 10% BOAH. p-pOM JHUMOHHOM KUCJIOTHI, Hackll. BoAH. p-poM NaHCOs u
consiHbIM pactBopoM. Opr. dasy cymunu Hag MgSO,4 U KOHUEHTPUPOBAIH B BAKyyMe.

Ceipoii npoaykt ounmmanu ¢ nomousto KX, ncnonssys cmech Hept/EtOAc.



10

15

150

Tadauua 17
AMHHO- tr [MuH] MC- iy gmp (500
BB-17 Ha3Banue (rerepo)apenosnl| (ZKX/MC Ham/")le MTI'h,

i pearent B MeToN) [Mn:_flr AMCO-d6) o:

CJOXHBIN 3TUIIOBBIN CnoxubIi 10.12 (s, 1 H)

a¢up 5- STHJIOBBIH 3 pup 4 2’0 ( :,: 7 ’1
MeTOKCUKapOoHuIaMm|  S-aMHHO-2- F 2q},1) 3 6’7
BB-17-1 WUHO-2- meTui-1,3- 0.56 (IT) | 229.13 (s H3 H) 239 (s
METHJIOKCA30J-4- oKcazona-4- ’ o 7
. . 3H), 1.24 (t,J=

KapOOHOBOT KapOOHOBOU 7.1 T, 3 H)

KHUCJIOTHI KUCJIOTEI ?

CuHTe3 CTPYKTYPHBIX dJeMenToB BB-20

K p-py 6pomunos C (1 3xB.) B IMCO (2.5 ma/mmons) nobasnsim NaNsz (1.5

5kB.) npu KT. Peaku. cmecy nepememusanu npu KT B Teuenne 5 4 (cm. Tabnuny 18)
u racunu ¢ mnomombio H,0O. Cwmecy skcrparupoBanu ¢ nomombio EtOAc wu

obbenmHeHHbIE OpT. $a3bl cymmin Hag MgSO4 1 KOHIIEHTPUPOBAJU B BAaKyyMe.

Tadnauna 18

MC-

Bpom-(rerepo)apeHnoBbliii t [Mu] AaHHbIE
BB-20 Haszsanmue (OKX/MC

pearent C m/z

MeTox) [M+H]*
>-A3uno-2- 5-Bpom-2-MeTUnTHA301-4-
BB-20-1 METHUJITHA301-4- P 1 0.56 (1I) 169.04
kapOanbpaerun
kapOanbaerun

CuHTe3 CTPYKTYPHBIX dJemMedToB BB-18

2.4 M p-p LiAlH; B TT'® (1 3kB.) pazbasisnu O6e3p. TI'® (2 mu/mmons) u

oxnaxaanu 1o -10°C. ITo kanasam 100aBsiu p-p CIOKHOTO 3TUI0BOro 3¢upa BB-17
(1 sxB., cm. Tabnuny 19) B 6e38. TI'® (2 man/mmonb) npu -10°C. Peakn. cmecu naBanu
Harpetrbcs OT -10°C nmo 5°C B Teuenue 1 4, u mpu 0°C racunm mnoclief0BaTEIbHO
nensiHo# Bonoi, 2M BoxH. p-pom NaOH u nensnoii Bonoii. CycneHsuro pazdaBisin
TI'®, nepememmnBanu B TedeHue 30 mue npu KT, unbrpoBanm yepes HaOUBKY
Lennuta u QuiabTpaT KOHHEHTpUpPOBadUW B Bakyyme. ChIpOH MNPOAYKT OUYUINANH C

nomombio KX, ucrnonssys cmecs JIXM/MeOH.
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Tab6auua 19
tr [MuH] MC-
Pearent | X nanubie| 'H SIMP (500 MTI'u,
BB-18 HazBanue BB-17 (OKX/MC m/z IMCO-d6) 5
MeTOox) [M+H]*
CrnoxHbIH
MeTHJIOBBIHI 3dup (4- 947 (s, 1 H), 492 (t,J
_1e_1| runpoxcumermn-2- e =56Tu, 1 H), 4.16 (d,
BB-18-1 METUJIOKCA30J1-5-1J)- BB-17-110.37 (1) | 187.14 J=5.7Tu, 2 H), 3.65 (s,
KapOaMUHOBOH 3 H), 2.32 (s, 3 H)
KHCJIOTBI

CuHTe3 CTPYKTYPHBIX dJeMenToB BB-19

K p-py cnupra BB-18 (1 3kB., cm. Tabnuny 20) B 6e3s. XM (10 ma/MmoIb)

nopuussmu nobasysuim MnO; (9 skB.) mpu KT, u peaku. cmech mepeMemiuBaid MpHU

45°C B Teuenume 4 4. Cwmech ¢uabTpoBanu 4yepe3 HabOusky llenuta u dunbTpar

npoMbiBaiu Hachill. BoAH. p-poM NaHCOs3; u consHbIM pacTBOpPOM, CYIIMIU Haj

MgSO,4 1 KOHIEHTPUPOBAJIH B BAKyyME.

Tadauna 20
tg [MuH] MC- | 1y gmp (500
BB-19 HasBanue Pearent BB-18 | OKX/MC ”a::/'z"“’ MTu,
MeTox) (M+H]* JAMCO-d6) o:
CrnoxHbIi
MeTHJIOBBIH 3dup (4- 11.10 (s, 1 H),
bopmm-2- 981 (s, 1 H),
BB-19-1 METHIIOKCA30-S-111)- BB-18-1 0.44 (1) | 185.17 374 (s, 3 H).
KapOaMUHOBOM 2.39 (s, 3 H)
KUCJIOTHI

CuHTe3 CTPYKTYPHLIX dJeMenToB BB-21

K p-py amuroB D (1 skB., cm. Tabauuy 21) m TEA (3 »kB.) B TI'® (10

mi/MmMmonib) nodasnsiin Boc,O (1.1 3kB.) mpu 0°C. Peaki. cMech mepeMemnBaiu mpu

0°C B teuenue 10 muH u npu KT B TeueHnue 18 u. Cmech pacnpenensnu mexay XM

u H,O, u BonH. a3y skctparuposanu ¢ nomouipo IXM. O6bvenunennsie opr. ¢assl

NpOMbIBaJIN COJIAHBIM pPaCTBOPOM,

BaKyyMe.

cymunu Haag MgSO, U KOHLEHTpUpPOBAlU B
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Tadaunma 21

(re‘::”(‘)*)';"eﬂ tg [Mun] | MC- 'H sSIMP

BB-21 Hassaune Osmﬁp (KX/MC |pannbie m/z| (500 MT',
+ .
pearent D MeTOox) [M+H] AMCO-d6) o:
CnoxHbIit mpem- 14.70 (s br, 1
Oyrunossiit 3¢up (5- |4-Amuno-1H- H), 9.03 (s, 1
o1 kapbamou-1H- 1,2,3- H), 788 (s, 1
BB-21-11 11 5 3jrpuason-4- | rpuason-s- | >0 (ID HT ), 756 (s, 1
uji)-kapOaMUHOBOH | kapOokcaMun H), 148 (s, 9

KHCJIOTBI H)

CuHTe3 CTPYKTYPHBIX 2JeMenToB BB-22

NaH (3 »kB., B BHae 60% pgucnepcuu B MHHEPAJbHOM Macje) MOPLHUIMH
nobasnsuin npu 0°C Kk p-py MJIM CYCNEH3UU MPOMEXYyTOYHOro coenquneHus BB-21 (1
5kB.) B TT'® (10 mu/mmonb). Cycnensuro nepemermnBanmu npu KT B Teuenne 20 MuH u
nobasisinu Mel (1.1 3kB.) mpu 0°C. Peakn. cmech nepememubainu npu 0°C B TeueHue
10 mun u npu KT B Teuenue 48 4 (cm. Tabnuny 22). [Ipn HEOOXOAMMOCTH AJISI TOTO,
4TOOBI JOCTUYB 3aBEPIUICHUs peakunu, TpedoBaanuch n30bITouHble KonuuecTBa NaH (1
5kB.) u/unu Mel (0.3 3xB.). Peaki. cmech racunu nonyHacelm. BogH. p-pom NaHCO;
npu 0°C wu oskcrparuposanu ¢ mnomombio EtOAc. OO0benuneHHbie opr. ¢assl
IPOMBIBAJIU COJSIHBIM pacTBOpoM, cymuin Hax MgSO, M KOHUEHTPHPOBAIU B
Bakyyme. CpIpoi NPOAYKT OYHUIIAIU C MOMOLIBIO OCAXIAEHUs 3arpsA3HeHUuN U3 p-pa

ceiporo npoaykra B cmecu IXM/MeOH u nobasnenus Et,0.

Ta6auna 22
tr [MuH] MC-
Pearenr | X nanusie |"H SIMP (500 MI'u,
BB-22 Ha3zBanue BB-21 (OKX/MC m/z JIMCO-d6) 5:
MeTOox) (M+H]*
CnoxHbIll mpem-
Oytunossiit 3¢up (5- 889 (s, 1 H), 7.84

KapOaMouI-2-MeTHII- (s, 1 H), 7.60 (s,

1

BB-22-1 2H-[1.2,3]rpuasosn-4- BB-21-1 | 0.61 (II) | 242.19 H)., 410 (s, 3 H).
W1)-KapOaMUHOBOH 1.44 (s, 9 H)
KHCJIOTBI

CuHTe3 CTPYKTYPHLIX dJemenTos BB-23

K nepememmnBaeMomMy p-py aMHIHOTO MPOMEKYTOUHOTO coenuHenuss BB-22 (1
3kB.) B AXM (10 mn/mMmons) nmopuusamu gobasisin peareHT byprecca (3 3kB.) mon

apronom. Peakir. cmecwy nepememusanu npu KT B teuenue 18 u (cm. Tabauny 23) u
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pacnpenensimu mMexay AXM u HyO. Opr. ¢asy npombiBanu COJSHBIM PacTBOPOM,

cymunu Hag MgSO, u koHUeHTpupoBaiu B Bakyyme. CpIpOil NPOAYKT OYUINAIHU C

nomoupio KX, ucnonssys cmecs Hept/EtOAcC.

Tabauna 23

Pearent tr [mun] i\:l(ljl:le 'H AMP (500

BB-23 Hassanne BBy | CKX/MC | I MTn,
MeToxa) (M+H]* AMCO-d6) o:

CnoxHblit mpem-
Oytunosbiit 3¢up (5- 10.38 (s, 1 H)
BB-23-1 | WaHO-2-Metui-2H- |y o5 | g 94 () | 22412 |4.16 (s, 3 H), 1.48
[1,2,3]Tpuazon-4- (s, 9 H)

W1)-KapOaMUHOBOH
KHCJIOTBI

CuHTe3 CTPYKTYPHLIX 2JeMenToB BB-24

Hurpun BB-23 (1 3kB.) pactBopsiiu B 7M p-pe NH; B MeOH (7 ma/mmons).

Konby BakyymupoBaiu ¥ BHOBb HamoHsiu a30oToM. JlobaBnsnu nHukenbp Penes (0.1

skB.) mpu 0°C u temmneparype masanu goctudb KT. Konby BakyyMupoBaium U BHOBB

HanosHsIu BogoponoM. CycneHs3uro nepemMeninBanu B armocdepe sopopona npu KT B

teuenne 4 1 (cm. Tabnuny 24) u ¢unprpoBanu uepe3 HadbuBky Llenura. Ocamok Ha

¢unpTpe npomeiBanu ¢ momoubio MeOH u GunbTpaT KOHIEHTPUPOBAJH B BaKyyMe.

Tadnauna 24
Pearent tr [Mun] i\l/f}(ljl:le 'H SIMP (500
BB-24 Hazsauue (KX/MC |* MTu,
BB-23 m/z
MeToa) (M+H]* JAMCO-d6) o:
CnoxHbIl mpem-

OyTunosbiii 3¢up (5- 9.07 (s br, 1 H),
AMUHOMETUJI-2-MEeTHUJ- 3.99 (s, 3 H), 3.58
BB-24-1 2H-[1.2.3]rprason-4- BB-23-1 | 045 (1) | 228.17 (s. 2 H), 1.43 (s, 9

1i)-kapOaMHUHOBOH H)
KHCJIOTBI

CuHTe3 CTPYKTYPHLIX 2JeMenToB BB-25

Memoo A (Croxcroiiit nenmadmopdenunroeswiii 3dbup)

P-p moaxonpsimero cnupta (1 3kB.) u duc(nenradproppenun)kapdbonara (1.2 3xB.)

B MeCN (0.55 mn/mmonp) oxnaxganu no 0°C u nmo xammsim pobasisuim EtzN (3.2

5kB.). Peaku. cmecu naBanu poctuub KT u nmepememuBanu B TedeHue 18 u (cm.

Tabnuy 25). CMech KOHIIEHTPHPOBAJINU B BAKyyM€ M OCTATOK OYHIIAIU C IMOMOIIBIO
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KX, ucnonwszyss cmecb IXM/MeOH, w/unu ¢ momouipto mpemn. XKXX-MC, ucnonp3ys
MeTon 3.

Memoo B (Huxnuzayus)

P-p nmonxonsimero rugpasuna (1 sxs.) u CDI (1.5 skxB.) B Oe3B. nuokcane (4.2
mi/mMMonb) HarpeBanu no 85°C um mepememuBanu B TeueHue 18 u. PacTBOopuTenn
yHapuBaJu MpPH MOHMXKEHHOM JaBJIEHUU U OCTAaTOK pacnpexpensiaun mexnay EtOAc u
H,O. Opr. ¢a3y mnpombiBaiu COJSIHBIM pacTBOpPOM, cymuiad Hax MgSOs wu
KOHLIEHTPUPOBaIU B BakyyMme. Cripoli mponykT ouuinaiu ¢ nomompro KX, ucmons3ys

cmech Hept/EtOAc.

Tabauna 25
MeToa tr [MuH| MC- |1y amp (500
BB-25 HasBanue Pearent -  |(KX/MC I‘a'“/""e MTn,
CIUPT/THAPA3HI | MeTOoA) [MH}FEI]+ JAMCO-d6) o:
CnoxHbIN OKCeTaH- 565 (m, 1 H),
3-unoBblit 3¢up - A 487 (m, 2 H),
BB.25-1 HeHT:g:;KHbIH 3. 0.86 (IT) Het [4.65 (ddd, :J1 =
pbenunos T BApOKCHOKCETAH nonus. (0.9 I'y, J» 4.7
BIif 3¢ Up YyroapHON I'm, 5 =8.1Tw, 2
KHCJIOTbI H)
CrnoxHbIit
neHrad@TopdeHnIoB ITonyyeH B
BIi1 3Up - CITOXKHBII| COOTBETCTBUH C 518 (d, J = 8.7
BB-25-2 3- Med. Chem. | 0.95 (D) | " |ru, 2 H), 4.87 (d,
tpupropmermnokce | Commun., 2013, HOHIB- 1y — 9. 6 I'm, 2 H)
TaH-3-UJIOBBIH > up 4, 95-100
yTrOJIbHOW KUCJIOTHI
CnoxHbI# 3-MeTHI-
OKCeTaH-3-HJIOBbIN A 477 (d, J = 7.7
3¢up - CIOKHBIN Her |['u, 2 H), 4.54 (d,
BB-25-3 HeI?TaI()bTOp(beHI/IJIOB 3-MeTgn0KceTaH- 0.90 (I |\ ohus. |7 = 8.2 )Fu, 2 }(I),
BIi 3(HUp YrOJbHOU o1 1.76 (s, 3 H)
KHCJIOTHI
RB.25.4 SI'I;IZOHPOHHH'3H' anll)gasnn 0.49 (1D | 130.49 ;23(1)-52.(;1“’(1:1,1{)1’
-25-4111.3, ]OZK_Z?HaSOH_ H30MaCIAHOMH 491 7 H), 1.19 (d, J =
KHCJIOTBI 6.9 I'u, 6 H)

CuHTe3 CTPYKTYPHLIX dJemMenToB BB-26

Memoo A (Beeoenue SEM 3awummnoii 2pynnut)

K cycnensun nonxopsamero keroHa (1 3xB.) u SEM-CI (1.3 skB.) B IXM (3.5
mia/mmonb) mo kamisim gobaeisuim DIPEA (1.5 »sxB.) mpu 0°C. Peakn. cmech

nepemewmnBanu npu 0°C B tedenue 1.5 4 u racunum Haceim. BoAaH. p-poM NaHCOs.
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Cwmech skcTparupoBanu ¢ nomompbio JIXM, opr. a3y mpombIBaju HACHII. BOJH. P-
pom NaHCOj3;, cymunu sHag MgSO4 u koHUeHTpupoBaiu B Bakyyme. ChIpoil IpOAYKT
ounmaiu ¢ nomoubio KX, ncnons3ys cmecr Hept/EtOAc.

Memoo B (Beeoenue THP 3awumnoii epynnot)

K cycnensun nogxoasimero keroHa (1 sxB.) B8 AXM (1.6 ma/mmouns) nobasnsnu
TsOH (0.1 sxB.) u 3,4-gurugpo-2H-nupan (1.3 3kxB.). Peaku. cMmech mepeMelmnBaiu
npu KT B Tewenume 1.5 u um racwiam Haceim. BoaH. p-pom NaHCOs;. Cwecsh
SKcTparupoBaidu ¢ mnomombio JIXM, opr. ¢a3y mpoMbIBaJIM HACHI. BOAH. P-pOM
NaHCO; wu consHbeiM pacTBopoM, cymuaun Hajgy MgSO, u KOHIEHTpupoBalu B

Bakyyme. Coipo#i mponykt ounmainu ¢ nomoubpio KX, ncnonesys cmecs Hept/EtOAc.

Tadnauna 26
MC-
MeTon tr [MuH] 1
BB-26 Ha3Baumue Pearent - |(KX/MC Ha::/l;le Hfhl\fgé?gg)l\gru’
KeTOH MeTOox) (M+H]"
1-(1-MeTun-4-
BB-26-1 HuTpo-1H- KOoMMepUecKu 0OCmynHulil
MHUPA30JI-3-UJI)-
5TAHOH
S 41 LHD, S48
HeT , 3. m, ,
BB-26-2 [3Tokcumernn)-2H- A 1.05 (I) norus. [2.65 (s, 3 H), 0.85 (m.
MpAsON-3-HAl (4 Hyrpo- 2 H), -0.03 (m, 9 H)
STAHOH 1H-
1-[4-Hutpo-1-(2-
nupaszon-5-
TPUMETHUIICUIIAHUJI 1T)2TaHOH
BB-26-3 [3Tokcumerun)-1H- 1.01 (I) | 286.25
nupaszon-3-un|-
STAHOH
1-[4-Hutpo-1- B
(terparunponupas | 1-(4-Hutpo-
BB-26-4 -2-un)-1H- 1H- 0.80 (I) | 240.22
nupaszon-3-ui|- | mupazon-5-
STaHOH UJ1)3TaHOH

CrpykTYpHBIE JeMeHThHl BB-28

Tadauna 27
BB-28 Hassanue
BB-28-1 3-Amuno-1-meru- 1H-nupason-4- KOMMEPYECKU OOCMYnHbLil
KapOOHUTPHUI

CHuHTe3 CTPYKTYPHLIX dJemenTos BB-29




156

K cmecu monxonsimero amuna E (1 3xB.), moaxonpsimero ramgorenuna (ot 1.05 no

1.2 »5kB.) u mpem-0yrokcuna Hatpus (2 5kB.) B Tonyose (3 mu/mMmonb) mox N,

nobasnsanu BINAP (0.2 sxB.) u Pdy(dba)s; (0.1 skxB.). Peaku. cmecy npoaysanu N,

Harpepaju O0 3aJlTaHHOU TEMIICPATYPBI B 3aKYIIOPECHHOM (I)J'IaKOHe U nepeMeIinBaiud B

TeueHue 3aaHHoro BpeMeHu (cMm. Tabmuny 28). CMech pacnpenensiu MexXay BOJOH U

EtOAc u opr. ¢a3sy mnpombiBaimu COJAHBIM pacTBOpoM, cymuiaun Hag MgSO, u

KOHLIEHTPUPOBAJIU B BakyyMe. CrIpoli mponykT ouuinaiu ¢ nomompro KX, ucmons3ys

cmech Hept/EtOAc.

Tadnauna 28
Pearenr - Pearent - T[°C] | tr [MuH] i\:f;le
BB-29 Ha3Banmue aAMHMH U Bpems |(KKX/MC A m/z
E [4] MeTon) (M+H]*
8-(2-®PTtop-6-
metmindenmn)- |1,4-Auokca-8-
BB-29-1| 1,4-nuokca-8- |asacrupo[4.5] q)zT'pr‘;“fI'i'ﬂ 11080 1.01 (I) | 252.19
azacniupo[4.5]nex IeKaH pToIy
aH
8-(2-Metokcu-4-
METUJITUPUINH- ) o | 3-bpom-2-
Joun)-1,4-  |LAAmokea-8 o cnd- | 100
BB-29-2 azacnupo[4.5] 0.81 (1 265.19
p
nHOKca-8- Mmetuanupuau| 20
IeKaH
azacnupo[4.5]nex H
aH
8-(2-®rtop-6-
metundpenmn)- |1,4-Iuokca-8-
BB-29-3 | 1,4-mmokca-8- |asacrmpo[4.6]| 22PN~ | 1091 o3 1y | 26630
p ¢ropronyon | 2.5
azactiupo[4.6]yHn| yHAEKaH ‘
eKaH
7-(2-D1op-6-
vetunpenun)- |1,4-Jluokca-7-| Y
BB-29-4 | 1,4-nuokca-7- |asacrupo[4.5] q)szpT‘;“fI 3OH 120 1.00 (I) | 252.29
azacniupo[4.5]nex neKaH proly
aH
8-(2-Metokcu-4-
Tpudropmernanu |, , | 3-bpom-2-
punuH-3-mn)-1,4- 14-/luokca-8 METOKCHU-4- 100
BB-29-5 azacnupo[4.5] 1.03 (1 319.16
p
IUoKca-8- exan tpudpropmern| 18
azacniupo[4.5]nex a JMUPUAUH

aH
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Pearenr - Pearent - T[°C] | tr [MuH] ;\:E;Ie
BB-29 HasBanmue AMMH Bpemsa |(KX/MC A
raJoreHHn m/z
E [4] MeTona) [M+H]*
8-(4-Xnop-2-
T s | T |
BB-29-6 y azacmnupo[4.5] P 0.96 (I) | 285.12
JUOKCa-8- METOKCUITUPH 6
NeKaH
azacniupo[4.5]nex JIMH
aH

CuHTe3 CTPYKTYPHBIX 2JeMeHToB BB-30

Cmaous A: Apomamuueckoe nyxneogpuivnoe 3ameujenue

K p-py nogxonsimero amunHa F (1 3xB.) u moaxoxasimero rajgorennaa (1.1 3kB.) B

naHHoM pacteopurene (ot 0.9 go 1.5 ma/mmons) nodasnsnu K,CO; (2 3kB.) U cMmech

HarpeBaju 10 3aJaHHOHN TeMIepaTrypsl U nepemMemnBain B Tedenne 18 u (cm. Tabnumy

29). PeakumoHHYI CMECh raciji BOJOW U 3KCTparupoBaiu ¢ nmomombio JAXM win

EtOAc. Opr. ¢a3y mpombIBanu BOAOH M COJISIHBIM pacTBOpoM, cymuin Hag MgSO, u

KOHLIEHTPUPOBAJHU B BakyyMe. Cripoii mpoaykT ouyuinanu ¢ noMmombro KX, ucnonb3ys

cmecy Hept/EtOAc unu JIXM/MeOH.

Tadauna 29
Pearenrt - | Pearenr - Pactso | tg [Mun] i\l/ffl:l:le
BB-30A Ha3Banue pureas |(KX/MC A
amud F [rasorennpg o m/z
T[°C] | meTon) [M+H]+
Crnoxublét mpem-
OyTunosiii 3¢up [1- 3.
(2-pTop-6-popmun- |  4-(Boc- ’
BB-30-1A |peHnn)-nmunepuanH- |aMHHO )TTUIIE HAugropbe | IMCO 0.93 (II) |323.20
H3aJbAEru 100
4-un]- PUIANH
kapbaMUHOBOM g
KHCJIOTBI
Cnoxubiii mpem-
(rprop--popmun. | VBoe | 2.3
BB-30-2A bernn)-4- amuo)-4- | Jlugpropde | DMA 1 5 ) | 337 15
METHUJIIMUIED | H3AIBAETH 120
METHUJIMUNECPUIUH-4-
. HINH A
w1 ]-kapOaMHUHOBOH
KHCJIOTBI
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MC-
Pearenrt - | Pearenr - Pactso | tr [Mun] JAHHBIE
BB-30A Ha3Banmue pureasn |(KX/MC
amMmuH F  |rajgorenunn T[°C] veTon) m/z .
[M+H]
Cnoxubiii mpem-
Oytunosbiit 3¢up [1-
(2-pTop-6-popmun- | 3-(Boc- 2,3-
BB-30-3A benmn)-3- amuHo)-3- | udpropbe | DMA 1.03 (1) |323.17
METUJITUPPOTIUAUH- |METUIIUPPO | H3AIBAET U 120
3-un]- JTATUH I
KapOaMUHOBOM
KHCJIOTBI
CnoxHblit mpem-
OyTunoBbIi 3¢gup 3.
[(R)-1-(2-¢pTop-6- | (R)-3-(Boc- ’
BB-30-4A| Qopmun-emmn)- |ammso)ymapp | ~1ETOPO | AMCO 14 o5 1) 1500 19
H3aJbAETrU 100
NUPPONUANH-3-MII|- | OJHAUH
kapObaMUHOBOU g
KHCJIOTBI
CnoxHblil mpem-
Oytunossiit 3¢up [1-
(2-pTop-6- 4-(Boc- 2,3- DMA
BB-30-6A HUTpPODEeHUI )- amuHo)nune | Judropau 20 1.05 (I) |340.22
nUnepuanH-4-un|- pUIUH TpoOeH30n
kapOaMUHOBOH
KHCJIOTBI
Cnoxublit mpem-
OyTunoBbIii 3gup
(4'-popmun-2'- 3-Prop-2-
MeTOKCcH-3,4,5,6- 4-(Boc- |Merokcumu DMA
BB-30-7A| Terparunpo-2H- |amuHo)nune| puauH-4- 120 0.95 (I) [336.21
[1,3"|0unupununam- pUIUH kapOanbae
4-un)- rung
KapOaMUHOBOM
KHCJIOTBI

Cmaous B:

Memoo A: Boccmanosienue

Cycnensuto nmpomexyTouHoro coenuHernss BB-30A (1 sxB.) B 6e3B. MeOH (2

mi/mMmoub) oxnaxkaanu g0 0°C u mopumsimu godasnsiim NaBHy (ot 1.2 no 1.3 3kB.)

npu 0°C (cm. Tabauny 30). UToOBl HOCTHYL 3aBEPIIEHUS pPEAKIUH, PEaKL. CMECh

nepememnBann B TedyeHne 1 14 mpu 0°C. CMech OCTOPOKHO Taculid myTeM n00aBIeHUs

no kamiusm Boxael mpu 0°C u skcrparuposanu ¢ nomombio EtOAc. Opr. dasy

IIPOMBIBAJIU BOJON U COJIIHBIM pacTBOpPOM, cymunu Haa MgSO4 u KOHLIEHTpUPOBAJu B

BaKyyMe.
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Memoo B: I'nopuposanue

IIpomexxytounoe coenmHenue BB-30A (1

5kB.) pactBopsau B EtOH (5

mi/mMmounb). Konby Tpu paza BakyyMuUpOBalIu U BHOBb HANOJHANU a30ToM. JloOaBusnu

BaaxxHbiii Pd/C (0.05 5kB.) m xonly Tpu pasa BaKyyMHUPOBAJIU M BHOBb HAIOJHSIU

BopoponoM. CyCHeH3HI0 NepeMEeUIMBAJIM MPH aTMOCHEpPHOM AABIEHHH BOAOPOAA B

TedueHue 3 4 u punbTpoBanu yepe3 HaOuBky Llenura. Ocanok Ha QuIbTPEe MPOMBIBAIH

¢ momoubio EtOAc u MeOH u ¢punbTpaT KOHUEHTPUPOBAJIU B BaKyyMe.

Tadauuna 30
MeToa tg [MuH] MC-nannbie
BB-30B Ha3BaHmue PearenT (OKX/MC m/z
BB-32A MeTox) [M+H]*
CnoxHbIH mpem-0yTUIOBBIN
3¢up [1-(2-pTop-6- A
BB-30-1B TUAPOKCUMETHII( CHUIT)- 0.82 (II) 325.24
BB-30-1A
NUnepuaAnH-4-un|-
KapOAMUHOBOM KUCIIOTHI
CnoxHbIH mpem-0yTUIOBBIN
s3¢up [1-(2-pTop-6- A
BB-30-2B THAPOKCUMETHIPEeHMT )-4- 0.86 (I) 339.23
BB-30-2A
METHJINUIIePUANH-4-1]-
KapOaMHUHOBOW KHCJIOTHI
CrnoxHslll mpem-0yTUIOBBIH
s¢up [1-(2-pTop-6- A
BB-30-3B TUAPOKCUMETHIPeHm)-3 - 0.82 (I) 325.22
BB-30-3A
METHJITUPPOJIUANH-3 -1 |-
KapOaMHUHOBOMN KHCJIOTHI
CrnoxHbli mpem-0yTHIOBBIN
s¢up [(R)-1-(2-pTop-6- A
BB-30-4B THAPOKCHUMETHII( SHILT)- 0.82 (D) 311.23
BB-30-4A
NUPPOTUANH-3-UT]-
KapOaAMUHOBOW KHCJIOTHI
CroxHbIl mpem-0yTHIOBBIH
Y s3¢up [1-(2-amuHO-6- B
BB-30-6B dropdenun)-nunepunuu-4-mil- | BB-30-6A 0.88 (I) 310.28
KapOaMUHOBOW KUCIIOTHI

10 Cmaous C:
Memoo A: Ayemunuposanue
P-p mpomesxxytounoro coenunenuss BB-30B (1 skB.) mw TEA (1.5 sxB.) B AXM
(ot 0.5 mo 5 man/mmons) oxnaxaanu a0 0°C u no kanuam pobasnsnu AcCl (1.5 3kB.)
npu 0°C (cm. Tabauny 31). UToOBl nOCTHUYL 3aBepIIEHUs PEAKIUH, PEaKl. CMeCh

15 nepememnBanu B Teuerue 1 14 npu 0°C. Cmecsy pasbasnsanu XM u npomeiBanu 10%



10

15

160

BOJH. p-POM JIMMOHHOM KHCJOTbI, Hachill. BoAH. p-poM NaHCO; u consHbIM
pacrBopoM. Opr. ¢asy cymunu Hag MgSO, u KOHIeHTpupoBaidu B Bakyyme. Coipoi
npoaykT ounmanu ¢ nomompio KX, ncnone3ys cmecs Hept/EtOAc.

Memoo B: Peaxyusa 3anomeiiepa (bpomuposanue)

K p-py mpomeskyrounoro coenunenuss BB-30B (1 skB.) B MeCN (5 mia/mMmoiib)
no kamwisim nobapisinu npu 0°C TerpadTOopOOPHYIO KHUCJIOTY B BHAE KOMIUIEKCA C
audTUNOBBIM 3¢upom (1.2 3kB.). P-p nmepememnBanu B Tedenune S5 muH npu 0°C u no
KamisiMm  pobasnsiu - mpem-OytunHutputr (1.2 s5xB.). Peaku. cmech mo KamiasiM
nobasnsuin pu 0°C k cycnensun Opomuna meau(l) (1.5 sxB.) u 6pomuna megu(Il) (3
5kB.) B HO (3.1 ma/mmons). IlonyueHHbIi B pe3yibpTaTe p-p MNEpPEeMEIIUBAIU B
tedueHue 18 4, naBas temneparype nocruub KT. Cmech pacnpenensnu mexay EtOAc
u Haceim. p-pom NH4Cl. Opr. ¢asy npomeiBanmu Haceim. p-poM NH4Cl u consabIM
pactBopoM, cymuinu Haa MgSO, u koHuUeHTpupoBaiu B Bakyyme. CbIpoll NpPOAYKT

ountnaiu ¢ momombo KX, ncnons3ys cmecr Hept/EtOAc.

Tadauna 31
MeToa tr [Mun] | MC-ganHbie
BB-30C HasBanmue Pearent | (KX/MC m/z
BB-30B MeTox) [M+H]*
Cnoxusiii 2-(4-mpem-
OyTOoKCUKapOOHUIAMHUHOMUIIEPH A
BB-30-1C nuH-1-un)-3-propbensunossiii | BB-30-1B 0.97 (II) 307.25
3P YKCYCHON KHUCIOTHI
Cnoxusiii 2-(4-mpem-
OyTokcukapOOHUITAMHUHO-4- A
BB-30-2C| werunnunepunus-1-umn)-3- 1.09 (I) 381.22
o BB-30-2B
¢bTopOeH3unoBeIil 3¢up
YKCYCHOM KHCJIOTHI
Cnoxusiii 2-(3-mpem-
OyTOKCUKAapOOHUIIAMHHO-3 - A
BB-30-3C| werunnupponunus-1-umn)-3- 1.06 (D) 367.22
o BB-30-3B
¢bropOeH3noBIit 3¢up
YKCYCHOM KHCJOTBI
Cnoxnsiii 2-((R)-3-mpem-
OyTokcHKapOOHMIAMUHOTIUPPOJI A
BB-30-4C uauH-1-mn)-3-propbensunossii | BB-30-4B 1.02 (I) 353.14
3 up YKCYCHOM KUCIOTHI
CnoxHbIH mpem-0yTUIOBBIN
s¢pup [1-(2-6pom-6-pTopdenmn)- B
BB-30-6C nHmepuanH-4-m]- BB-30-6B 1.13 () 373.15
KapOaMUHOBOW KHCJIOTHI

Koneunas cmaous:
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Memoo A: I'uopuposanue (¢ ucnoavzosanuem BB-30C)

ITpomexxytounoe coenunenne BB-30C (1 skB.) pactBopsinu B cmecu MeOH (6
mia/mmons) U EtOAc (2 mu/mmonb) u konOy Tpu pa3a BakyyMHpPOBAJd U BHOBbB
HanoJHsuH a30ToM (cM. Tabnuny 32). Job6asnsiu Baaxkusiii Pd/C (0.08 3kB.) u koaly
TPU pa3a BaKyyMHUPOBAJIM U BHOBb HANMOJHANHU BoAoponoM. CyCHeH3UI0 TUApUPOBAIH
npu atMoc(hepHOM HaBjieHUH B TedeHue 3 4 u puabTpoBanu yepe3 HabuBky LlenuTa.
Ocanox Ha ¢unbTpe npomeiBaiu ¢ nomombio EtOAc u MeOH wu ¢uabtpar
KOHLIEHTPUPOBaIU B BakyyMme. Cripoli mponykT ouuinaiu ¢ nomompro KX, ucmons3ys
cmech Hept/EtOAc.

Memoo B: ©®mopuposanue (c ucnonsvzosanuem BB-304)

K p-py mpomexytrounoro coeaunenus BB-30A (1 sxB.) B XM (ot 6 mo 58
MJI/MMOJIB)  TO  KamjisM  J00aBisiIu 50%  p-p Ttpudropuma  Omuc(2-
METOKCHATHII )aMHHOCepHI (0T 2 1o 2.75 3kB.). P-p nmepememnBanu B TeueHue ot 4 1o
18 u mpu KT (cm. Tabnuny 32), racunu npu 0°C Haceim. BogH. p-pom NaHCO; u
skcTparupoBanu ¢ mnomombro JXM. Opr. ¢asy cymunu wHax MgSO4 w
KOHLEHTPUPOBAJIU B BakyyMe. CrIpoil mpoaykT ouuinaiu ¢ nomoubo KX, ucnonp3ys
cmech Hept/EtOAc.

Memoo C: Peaxyus 3anomeitepa (xaopupoeanue c¢ ucnoivsosanuem BB-30B)

K p-py nmpomeskyrounoro coennnenuss BB-30B (1 skB.) B MeCN (5 ma/mMmoib)
npu 0°C mo kamusiMm go0aBisid TeTpapTOPOOPHYIO KHUCJIOTY B BHAE KOMILIEKCA C
audTUIOBEIM 3¢upom (1.2 s3xB.). P-p nepememnBanu B Tedenue 5 mus npu 0°C u mo
KarmasaM nobapisinu mpem-0yTunHUTpUT (1.2 3kxB.). Peakn. cmech npu 0°C mo karisim
nobasnsnu k cycnensuu xygopuna meau(l) (1.5 sxs.) u xnmopuna menu(Il) (3 sxB.) B
H,O0 (3.1 ma/mmons). ITonydeHHBIH B pe3ysbTaTe p-p MepeMeunBaid B Teuenne 18 u,
nasasi temneparype noctuub KT. Cmech pacnpenensnu mexnay EtOAc u Haceim. p-
pom NH,CIl. Opr. ¢a3y npombiBanu Haceim. p-pom NH4Cl u consiHbIM pacTBOpOM,
cymunu Hagy MgSO, u koHueHTpupoBaidu B Bakyyme. ChIpOMl MPOAYKT OUYMUINAIH C
nomombio KX, ucnons3ys cmecy Hept/EtOAcC.

Memoo D: Peaxyus Kymaow: (¢ ucnonvzoeanuem BB-30C)

K cmecu mpomexyrounoro coegunenHuss BB-30C (1 »kB.) u au-p-ionduc(tpu-
mpem-6ytunpochuno)nunannanus(l) B tonyome (3.8 mi/MMONB) MOA aproHOM IO
KamisiM  1o0aBisian IM  p-p OpomMuaga  OUKJOMPOMMJIMArHUS B 2-
metunrerparugpopypane (4 skB.). Peaku. cmecy nepememnBanu npu KT B TedueHue

3aganHoro BpemeHu (cM. Tabnuny 32). Ilpu HeobxoaumocTu n00aBiIsaiu U30BITOYHOE
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KonuyecTBO 1M p-pa OpomMuaa LUKJIONPONUIMArHus B 2-MeTunrerparuapodypane (2

5kB.). Peaku. cmech racunu ¢ momombio HyO u skcTparuposanu ¢ momouibio EtOAc.

Opr.

¢a3zy mnpombiBanu H,O u CONAHBIM pacTBOPOM,

cymunu Hax MgSO; u

KOHLIEHTPUPOBAJIU B BakyyMe. CrIpoll MpoayKT ouuinaiu ¢ nomoubro KX, ucnonpsys

cmech Hept/EtOAc, u npu HEOOXOAUMOCTH BBINOJHSUIH AOMOJHHUTENbHYI OYUCTKY C

nomousto npen. XKX-MC, ucnone3ys meron 1.

Tadauna 32
MeTton
PearenT tr [MuH] MC-nannbie
BB-30 Ha3BaHnue BB-30C, (OKX/MC m/z
BB-30-B unu| meron) [M+H]"
BB-30A
CnoxHbIl mpem-0yTUIOBBIH
3¢up [1-(2-¢pTop-6- A
BB-30-1 meTmwidennn)-nunepuaus-4- | BB-30-1C 1.00/(ID) 309.16
uJi|-kapOaMUHOBOU KUCIOTHI
CnoxHbIl mpem-0yTUIOBBIH
s¢up [1-(2-pTop-6- A
BB-30-2 MeTHI( eHIT )-4- 1.12 (D) 323.24
BB-30-2C
METHJITUIePUIANH-4-11T |-
KapOaMHUHOBOW KHUCJIOTHI
CnoxHbIit mpem-0yTUIOBBIH
s¢up [1-(2-pTop-6- A
BB-30-3 MeTHi(eHmn)-3- 1.02 (D) 309.24
BB-30-3C
METHJIMUPPOIUANH-3-UIT]-
KapOaMHUHOBOHN KUCIOTHI
CnoxxHbI mpem-0yTHIOBBIN
s¢up [(R)-1-(2-pTop-6- A
BB-30-4 meTmidenmn)-nupponuaun-3- | BB-30-4C 0.99 (I) 295.29
uJi|-kapOaMUHOBOM KUCIOTHI
CnoxHbIl mpem-0yTUIOBBIH
s¢up [1-(2-gupropmeTnn-6- B
BB-30-6 dbropdenun)-nmunepunguH-4- BB-30-1A 1.09.( 345.43
uJi|-KapOaMUHOBOU KUCIOTHI
CnoxHbIl mpem-0yTUIOBBIH
3¢up [1-(2-x10p-6- C
BB-30-7 dbropdenun)-nmunepunuH-4- BB-30-6B 1101y 329.16
uJi|-kapOaMUHOBOU KUCJIOTHI
CnoxHbIl mpem-0yTUIOBBIH
s3¢up [1-(2-uuknomnponun-6- D
BB-30-8 dropdenun)-nmunepunuH-4- BB-30-6C 114D 335.26
uJi|-kapOaMUHOBOU KUCJIOTHI
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MeToa
Pearent tg [MuH] MC-aannbie
BB-30 Ha3sanmue BB-30C, (OKX/MC m/z
BB-30-B unu| wmeron) [M+H]"

BB-30A

CnoxxHblll mpem-0yTHIOBBIN

s¢up (4'-nudpropmernn-2'- B
BB-30-9| merokcu-3,4,5,6-reTparunpo- BB-30-7A 1.09 (1) 358.21
2H-[1,3"|ounupunuami-4-mi)-
KapOaMHUHOBON KHUCJIOTHI

CuHTe3 CTPYKTYPHLIX dJeMenToB BB-31

K cmecu mogxonsimero amuna G (1 3kB.), mogxoasimiero rajxorenuna (1.5 3xkB.) u

mpem-0ytokcuna Hatpus (2 5kB.) B Tomyoiae (3.5 mia/mmons) mox N, nobapisiau

BINAP (0.2 s3xB.) u Pd,(dba); (0.1 s3xB.) (¢cm. Tabauny 33). Peaki. cMech mpoayBaiu

N,, HarpeBanu 1o 110°C B 3akynopeHHOM (pJlakOHE U MepeMelnBaIu B TeueHue | 4.

Cwmech pacmpenensiu Mmexay Bomod u JAXM u opr. ¢asy mpOMBIBAIH COJSHBIM

pactBopoM, cymunu Haa MgSO, u koHuUeHTpupoBaiu B Bakyyme. CbIpol HpPOAYKT

ountmaiu ¢ momoupbo KX, ncnons3ys cmecs Hept/EtOAc.

Tadauna 33
tg [MuH] MC-
Pearenr - Pearent - | X JAAHHBIE
BB-31 Ha3Banmue (OKX/MC
amuH G rajoreHuj m/z
MeTox) (M+H]*
3-(mpem-
byrunnumeruin- 3-[(mpem- 2 Bpom-3-
BB-31-1| cunanunokcu)-1-(2- |Byrungumeruncuna (1)TOpTOJI o 1.21 (1) | 296.28
bTOop-6-MeTuNPEeHU)- | HUJI)OKCU]|a3eTUAUH proiy
A3eTUIUH

CuHTe3 CTPYKTYPHBIX dJeMenToB BB-32

K p-py mpomesxxyrounoro coequnenuss BB-31 (1 skB.) B TT'® (3 ma/mmons) npu

0°C mo xamism pobasiusanu 1M p-p TBAF (2 »sxB.)) B TI'®. Peakm.

CMECH

nepememnBann B TeueHue 30 mun npu 0°C (cm. Tabnuny 34) u pacnpenensim MexXay

JAXM wu Bopoii. Opr. a3y mpombIBajdu COJISIHBIM pacTBOopoM, cymwmin Hax MgSOys u

KOHLIEHTPUPOBAJU B BakyyMe. Cripoii mpoaykT ouyuinaiu ¢ nomombro KX, ucnonb3ys

cmech JIXM/MeOH.
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Tadauna 34
tg [MuH] MC-
BB-32 HaszBanmue Pearent BB-31 | (KX/MC |(gpaHHbIe m/z
MeTox) [M+H]"
1-(2-DTop-6-
BB-32-1| Mmetundenun)-a3eTUANH-3 - BB-31-1 0.60 (I) 182.35
o1

CuHTe3 CTPYKTYPHBLIX dJemMenToB BB-33

K p-py npomexyrtounHoro coenuHenuss BB-32 (1 »sxB.), TEA (2 3kB.) wu

5 KaTanuTudeckoro komumdectsa DMAP (0.25 sxB.) B XM (5 mia/mmons) npu 0°C
nobapisinu n-ronyoncynbdonunxyaopun (1.3 skxB.). Peaku. cMecn naBaiu HarpeThes

1o KT u nepememnBanu B Teyenue 2 4 (cMm. Tabauny 35). [Ipu HeoOxoaumocTu nJs

TOro, 4TOOBI OCTHUYb 3aBEPLICHHUS PEaKUUH, AOOABIIH U30BITOYHOE KOJIUYECTBO -
tonyoncynbeporunxgopuna (0.3 sxB.). Cmech pacnpenensuin Mexay Bogod u XM u

10 opr. ¢a3y MpOMBIBAIHN COJITHBIM pacTBOpPOM, cymuian Hag MgSO4 1 KOHUEHTPUPOBAIH

B BakyyMe. CbIpoli mpoAyKT ounanu ¢ nomoubro KX, ucnonezys AXM.

Taboauua 35
MC-
BB-33 HasBaHue Pearent (ﬁ(%ﬁ% AAHHbIC
BB-32 m/z
MeTox) (M+H]*

Cnoxubii 1-(2-¢pTop-6-meTundenun)-
BB-33-1| azerunun-3-unossiii 3¢up tonyon-4- |BB-32-2 1.08 (I) 336.15
Cy1b(HOHOBON KUCIOTHI

CrpykTYypHBIE dJeMeHThHl BB-34

BB-34 Ha3sanue

BB-34-1 3-AmuHo-4-6poMnupaszon

BB-34-2| 4-bpom-1-metun-1H-nupazon-3- KOMMepYecKu OOCHYNnHblil
UJIAMUH

15
CuHTe3 NPOMEKYTOUYHBIX coeAuHeHUH Gopmyant A-1
Memoo A (NaBH(OAc)s; / 1T'D)
K p-py anpaneruna BB-4 (1 3xB.) u amuna BB-7 (ot 1 no 1.15 3xB.) B TT'® (ot 4

no 8 mu/mmonb) mobaBmsimu AcOH (1.5 3kB.), W peakn. cMeChb MepeMeIINBaId B
20 teuenne 20 muH npu KT. Iopumusimu nobGasnsnu NaBH(OAc)s (1.5 3kB.), u peaku.

cmech nepememnBanu npu KT B redenue 3amannoro spemenu (cM. Tabnuny 36). Ilpu
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HEOOXOIMMOCTH IJiE TOTO, YTOOBI JOCTHYL 3aBEpPLICHUS peakuwu, n00aBJIsIU
nononuuTenpHyo nopuuto NaBH(OAc); (1 skB.) mpu KT. Cwmechp pacmpenensiau
mexxny EtOAc um Haceim. BomH. p-pom NaHCO;. Opr. ¢dasy mpoMbiBajiul COJSIHBIM
pactBopoM, cymuinu Haa MgSO4 u koHUeHTpupoBanu B Bakyyme. CbIpol HpPOAYKT
ouninanu ¢ nomoibio KX, ucnonssys cmecs Hept/EtOAc/MeOH.

Memoo B (NaBH,/ TFE)

P-p anppmeruna BB-4 (1 »skB.) u amuna BB-7 (or 1 mo 1.1 skxB.) B TFE (2

Mi/MMoJib) mepememuBanu B TedueHue 10 muH mpu 40°C wm oxnaxkpanu no 0°C.
Mopumssmu nobasnsimu NaBH, (1.2 3kB.), u peaku. cmech nepememusainu npu 40°C B
TedeHue 3a7aHHOTo Bpemenu (cMm. Tabnuny 36). PeakiHOHHYIO CMeCh racUJIM HACHILI.
BonH. p-pom NaHCOs3 u skctparupoBanu ¢ nomombio EtOAc. OObenuHeHHBIE OpT.
¢ba3bl MpOMBIBAJIN COJSIHBIM pacTBOpoM, cymmin Hax MgSOs U KOHIEHTPUPOBAIU B
BakyyMe. Coipo#i mponykt ounmanu ¢ nomoupio KX, ncnonesys cmecs Hept/EtOAc.

Taoauua 36

MC-
JAHHBIE
m/z
[M+H]"

Pearent | Pearent Meron | tr [mun]
A-1 Ha3Banmue BB-4 BB-7 pems |(KX/MC
[4] MeTox)

[1-(2-DTOp-6-
MeTHII(EH )-
nunepuauH-4-uinl-[4-
A-1-1A HUTPO-2-(2- BB-4-1A| BB-7-1 0.95 (1) | 464.26
TPUMETUIICUIAHUIITOKCH
metun)-2H-nupason-3-
WUJIMETHII |-aMUH

[1-(2-DTop-6-
MeTHJI(EHII)-
nunepuauH-4-uinl-[4- A
A-1-1B HUTpO-1-(2- BB-4-1B| BB-7-1 0.93 (I) | 464.29
TPUMETHUICUIAHUIITOKCH
metu)- 1 H-nupazon-3-
UJIMETHJI |-aMUH

[1-(2-PTOp-6-
MeTHI(h eHU )-
nunepuauH-4-unl-[3-
A-1-2 HUTPO-1-(2- BB-4-2 | BB-7-1
TPUMETHUIICUIAHUIITOKCH
metun)-1H-nupazon-4-
UJIMETHUJ |-aMUH

0.94 (I) | 464.25

o >
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HaszBanue

PeareHr
BB-4

Pearenr
BB-7

Metoa
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
JAHHBIC
m/z
[M+H]"

[1-(2-DTop-6-
MeTHUII(EHI )-
nunepunuH-4-umn]-(1-
MeTun-4-autpo-1H-
UPa30JI-3-UIMETHI )-
aMUH

BB-4-3

BB-7-1

0.69 (II)

348.21

[1-(2-DTop-6-
MeTHJI(EHII)-
nunepuauH-4-umn]-[5-
HUTPO-3-(2-
TPUMETHUIICHJIAHUIITOKCH
metun)-3H-umunazon-4-
WUJIMETHUJ |-aMUH

BB-4-4

BB-7-1

0.85 (II)

464.22

(2°-MeTokcu-4’-MeTuI-
3,4,5,6-terparuapo-2H-
[1,3’ [ounupunuHuI-4-
win)-[3-autpo-1-(2-
TPUMETHUIICUIIAHUIITOKCH
metun)-1H-nupazon-4-
UJIMETHUJ |-aMUH

BB-4-2

BB-7-2

0.93 (I)

477.23

(2’-Metokcu-4’-mMeTuin-
3,4,5,6-terparuapo-2H-
[1,3’ |ounupuguamI-4-
un)-[4-auTpo-2-(2-
TPUMETHUJICUJIAHUIITOKCH
metnn)-2H-nupazon-3-
UJIMETHUJ |-aMUH

BB-4-1A

BB-7-2

0.93 (I)

477.25

[1-(2-DTop-6-
MeTHI(eHNI )-4-
METUJIUTIePUTUH-4 -1 |-
(1-metun-3-aurpo-1H-
NUPa30I-4-UIMETHI )-
aMUH

BB-4-5

BB-7-3

0.76 (I)

362.21

[1-(2-®PTOp-6-
MeTHI(eHI)-3 -
METHUJINUPPOITUIUH-3-
wi|-(1-merun-3-HUTpO-
1H-nupazon-4-unmerun)-
aMHH

BB-4-5

BB-7-4

0.77 (I)

348.21

CuHTe3 NPOMEKYTOUYHBIX coeaAHeHHH dhopMyJibl A-2

Memoo A (Humpo eoccmanogienue A-1)

K p-py mpomexyrtounoro coenuneHuss A-1 (1 sxs.) B EtOH (ot 3.5 mo 7.4

mi/mmonb) nobasisin 10% Pd/C (0.02 3kB.), yBiaxHeHHbIH ~50% BOIBI, U peakil.
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CMeCh THAPHPOBAU MPU aTMOC(PEPHOM JaBJIEHUU B TeUEHHE 3aJJaHHOTO BPEMEHH (CM.
Tabmuny 37). Cwmech ¢QunbrpoBanu uepe3 ©HabuBky Ilenuta wu  ¢QuabtTpar
KOHIIEHTPUPOBAJIH B BakyyMme. [Ipu HEOOXOAMMOCTH, CBIPOW MPOAYKT OUMINAIH C
nomoupio KX, ucnonssys cmecs Hept/EtOAc naun JXM/MeOH.

Memoo Bl (Boccmanosumenvnoe amunuposanue, ucxoos u3z BB-5 u BB-8 ¢

ucnoavzoeanuem NaBH(OAc);)

K p-py amuna BB-5 (1 skxB.) u kerona BB-8 (or 1.05 no 1.2 3xB.) B TT® (4

mj/MmMmoJib) nobasisiun AcOH (1.5 3kB.), U peakil. CMeChb MepeMelIuBalii B TEYEHUE 5
vud npu KT. IMopuusmu nobasnsimu NaBH(OAc); (1.5 »5kB.), U peaki. cMecCh
nepememuBanu npu KT B Teuenue 3amannoro Bpemenu (cm. Tabmuny 37). Cmech
noakucisinu 1M BogH. p-pom HCl no pH~3-4 u skcTparupoBanu ¢ nomombo JXM.
BonH. ¢da3sy mommenaumBanu Haceim. BoAH. p-pom NaHCOs; um skcTparupoBaiud ¢
nomombio JIXM. O6bvenunenusbie opr. ¢assl cymunu Hag MgSO, ¥ KOHIEHTPUPOBATH
B BakyyMme. IIpm HeoOXOOMMOCTH, CBIPOH NPOAYKT ovumanu ¢ nomompio KX,
ucrnonb3ys cmecb Hept/EtOAc/MeOH.

Memoo B2 (BoccmanosumeivrHoe amunupoganue, ucxoosa u3 BB-5 u BB-8 ¢

ucnonvzosanuem NaBH )

P-p amuna BB-5 (1 3kxB.) u kerona BB-8 (1.05 skB.) B MeOH (4 ma/mmorns)

nepememnBanu B TeueHue 18 4 mpu KT. I[opuusmu nobasnsnu NaBHy (1.6 5xB.) npu
0°C, u peakn. cmech nepememuBanu npu KT B TedeHwe 3agaHHOro BpeMeHH (CM.
Tabnauny 37). PeakumonHyw cmech racuiu ¢ nomoumbso H,O mpu  0°C,
nonmenauuBanu 1M BomH. p-pom NaOH wu skctparupoBanu ¢ mnomombo JIXM.
O6benunennsie opr. ¢as3pl cymuian Hax MgSO, u koHUeHTpupoBanu B Bakyyme. [lpu
HEeOOXOMMMOCTH, CBIPOM MPOAYKT odumanu ¢ nomombio KX, wucrnonbsys cmech
EtOAc/MeOH.

Memoo C (Boccmanosumevnoe amunupoeanue, ucxoos u3z BB-6 u BB-7)

K p-py anbnernna BB-6 (1 sxB.) u amuna BB-7 (1.1 3xB.) B TT'® (4 ma/mMmoib)
nobasisinu AcOH (1.5 5kB.), U peakil. CMeCh NEepPeMEIMNnBAIN B T€YCHUE 5 MHUH TPHU
KT. Mopuusmu nodasnsiiu NaBH(OAc); (1.5 3kB.), U peakl. cMeCh MepeMelInBaiu
npu KT B Teuenue 3amanHoro BpemeHu (cm. Tabnuny 37). Cmecy mogkucnsim 10%
BOJH. P-POM JIMMOHHOW KHCJIOTBI M 3KCTparuposaiu ¢ nomoinsio JAXM. BoxH. dazy
nonmenauuanu 1M BoxmH. p-pom NaOH u skcrtparuposanu ¢ nomombo JXM.

O6venunenHsle opr. ¢gas3pl cymunu Hax MgSOy u koHIeHTpUpoBanu B Bakyyme. [lpu
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HEOOXOIMMOCTH, ChIpOH MpOAYKT ouyumanu ¢ nomombro npern. XX-MC, ucnonp3ys
meton 7.

Memoo D (Boccmanosumenvnoe amunuposanue, ucxoos uz BB-7 u BB-20)

P-p anpnernna BB-20 (1 sxB.) B TFE (2 mn/mMmons) nepememusanu npu 35°C B
teueHne 5 muH. Jlobasisimm amun BB-7 (1 5kB.), U peaku. cMech nepeMeLInBalIu IpH
35°C B Teuenue 5 muH. [Topumsamu nodasnsnium NaBH, (1.2 5kB.), U peaku. cMmech
nepememuBanu npu 35°C B TeueHue 3amaHHOTO Bpemenu (cm. Tabmuny 37).
Peakunonnywo cmech racunu ¢ nomowbro H,O, moamenayuBanun 1M BonmH. p-pom
NaOH wu skctparuposanu ¢ nomombio JIXM. O6benuHenHble opr. Gas3pl CYyMIHIN HA
MgSO,4 1 KOHIEHTPUPOBAJIH B BAKyyME.

Memoo E (Omwyennenue Boc om A-4)

K p-py mpomexyrounoro coenmHenuss A-4 (1 skB.) B AXM (5 ma/mmons)
nobasnsin T®Y (ot 1.5 mo 2 ma/mmons) npu 0°C, u peaku. cMech nepeMemnBalin
npu KT B Teuenue 3anannoro spemenu (cMm. Tabauny 37). Cmech oxnaxknanu no 0°C,
racunu 1M BoaH. p-pom NaOH no tex mop, noka pH He nocrurmer 12 — 13, u
skcTparupoBanu ¢ nomombso JIXM. O6bvenuaeHHbIe Opr. (a3bl MPOMBIBAIN COJITHBIM
pactBopoM, cymuiau Hag MgSO4 1 KOHLIEHTPUPOBAJIU B BaAKyyMe.

Memoo I’ (Peaxkyusa nykieo@uibno20 3amewenus ¢ uchonvzoseanuem BB-5 na

coeounenuu BB-33)

P-p nmpomexxyrouHoro coexnmHenus BB-33 (1 skB.) u amuHa BB-5 (3 »kB.) B
MeCN (5.7 mn/mmons) HarpeBanu npu 110°C mog MUKPOBOJHOBBIM OOJy4YE€HHEM B
TedeHue 3amaHHoro Bpemenu (cm. Tabauuy 37) u unpTpoBanu. OuabTpaT OYHUIIAIH

¢ nomoupio npern. XKX-MC, ucnons3yst meton 12.

Tadauna 37
Pearent PearenTt | MeTton MC-
A-1L,BB- | “pp g | Ty | ®IMEE] ] e
A-2 Ha3spaHue 5, BB-6, ’ CKX/MC !
BB-20 BB-7 nniu| Bpems meTon) m/z
- +
o4 | BB-33 [4] [M+H]
[4-AmuHO-2-(2-
TPUMETHJICHJIAHUIITOKC A
A-2-1A |vernn)-2H-mupason-3-| - gy - KT | 0.85(I) |433.86
unmetun]-[1-(2-pTop-6- 3
MeTHII(eHMI)-
NUNnepuauH-4-uil-aMuH
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Pearent Pearent | MeTton MC-
A-1L,BB- 1 “pp s | Tocy | ®IMEE L e
A-2 Ha3Banue 5, BB-6, ’ OKX/MC
BB-20 BB-7 nau| Bpems veTon) m/z .
—— BB-33 [4] [M+H]
[4-AmuHO-1-(2-
TPUMETHUIICUIAHUIIITOKC A
A-2-1p | vernn)-1H-mipason-3-1 4 4 - KT | 0.81 (1) |433.80
unmetun|-[ 1-(2-pTop-6- N
mMeTHI(eHmI)-
nunepuanH-4-unl-aMuH
[3-Amuno-1-(2-
TPUMETHUIICUJIAHUIITOKC A
A-p-p |verun)-1H-mapason-d-| - KT | 0.85(I) |434.10
unmetun|-[ 1-(2-gTop-6- 18
MeTHII( eHMT)-
nunepuanH-4-ul-aMuH
(4-Amuno-1-metun-1H-
nupaszon-3-uiameTun)-[1- A
A-2-3 (2-pTop-6- A-1-3 - KT 0.56 (II) | 318.13
MeTHI( eHINI)- 2
NUNepUINH-4-UJ|-aMUuH
[5-Amun0-3-(2- A
TPUMETHUIICUIIAHUIIITOKC (EtOAc
umetwn)-3H-umunazon- B3aMEH
A-2-4 4-wamerun]-[1-(2-drop- A-1-4 - EtOH) 0.72 (II) | 434.23
6-MeTHI(eHmN)- KT
NUNnepuauH-4-uil-aMuH 1.5
(3-Amuno-1-metun-1H-
nupaszon-4-unmerun)-[1- B
A-2-5 (2-pTop-6- BB-5-1 | BB-8-1 KT 0.61 (II) | 318.13
mMeTHI(eHmnN)- 0.5
NUNepUuInH-4-UJ|-aMUH
4-{[(R)-1-(2-DT0Op-6-
MeTHII( eHMI)- C
A-2-6 MUPPONHAHH-3 - BB-6-1 | BB-7-5 | KT |0.60 (1) | 304.12
WUJIAMHHO |-MeTHI }-1-
2.5
metun-1H-nupaszon-3-
WUJIAMUH
(5-Amuno-1-6en3un-1H-
[1,2,3]Tpuazon-4- B
A-2-7 |uamerun)-[1-(2-pTop-6-| BB-5-2 | BB-8-1 KT 0.71 (II) | 395.21
MeTHI( eHINI)- 18
MUNepUaNH-4-UJ|-aMUuH
(5-Amuno-2-
METUJITHA30J-4- D
A-2-8 |uamerun)-[1-(2-pTop-6-| BB-20-1 | BB-7-1 35 0.67 (II) | 335.11
MeTHuJI( eHII)- 18

NUNepUuauH-4-1i]-aMuH
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i_eir]e;;;_ Pearenr | MeToa tr [MuH] MC-
A-2 Hassamue 5, BB-6, |, oo > | T ICl ey ppc (ranmee
BB-20 BB-7 nnu| Bpems veTon) m/z .
—— BB-33 [4] [M+H]
(5-Amuno-2-metun-2H-
[1,2,3]Tpuazon-4- E
A-2-9 |unmerun)-[1-(2-pTop-6-| A-4-1 - KT 0.65 (II) [ 319.17
mMeTHI(eHmn)- 3
MUNepUIUH-4-UJ|-aMUH
(3-Amuno-1-metun-1H-
UPA30J-4-UIMETHUIT)- B
(2’-meTokcu-4’-mMeTu-
A-2-10 3.4.5.6-reTparuapo-2H- BB-5-1 | BB-8-2 KlT 0.53 () [331.24
[1,3’]6unupunuan-4-
WJ1)-aMHH
(5-Amuno-2-metun-2H-
[1,2,3]Tpuazon-4-
WIMETHI )-(2’-METOKCH- E
A-2-11 4’-metun-3,4,5,6- A-4-2 - KT 0.57 (1) |332.17
Terparuapo-2H- 4
[1,3’]6unupunuan-4-
WJ1)-aMHH
[3-Amuno-1-(2-
TPUMETHUIICUIIAHUIIITOKC
umetwin)-1H-nupaszon-4- A
uiaMeTu|-(2’-MeToKCHU-
A-2-12 4 -Metun-3.4.5.6- A-1-5 - K5T 0.79 (I) |447.31
TeTparuapo-2H-
[1,37]6unupuanunn-4-
WJ1)-aMUH
[4-AmuHoO-2-(2-
TPUMETHUIICUIAHUIITOKC
umetun)-2H-nupazon-3- A
A-2-13 | merunl-(2-meToken- | g ¢ - KT | 0.80 (I) |447.30
4’-metun-3,4,5,6-
2.5
TeTparuapo-2H-
[1,3’]6unupunuam-4-
WJ1)-aMHH
(3-Amuno-1-merun-1H-
nupaszon-4-unmerun)-[1- A
A-2-14 (2-Grop-6- A-1-7 - KT | 0.67 (1) |332.27
mMeTHI]eHmI)-4- 4
METHUJINUTePUIuH-4-11 |-
aMUH
(3-Amuno-1-merun-1H-
nupaszon-4-unmernn)-[1- B
A-2-15 (2-pTop-6- BB-5-1 | BB-8-3 KT 0.69 (I) [332.25
MeTHI(eHmI)-a3enan-4- 18

WJi|-aMuH
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Pearent Pearent | MeTton MC-
A-1L,BB- 1 “pp s | Tocy | ®IMEE L e
A-2 Ha3Banue 5, BB-6, ’ OKX/MC
BB-20 BB-7 nnu| Bpems veTon) m/z .
—— BB-33 [4] [M+H]
4-{[1-(2-DTop-6-
meTuidenmn)-3- A
A-2-16 | METHAMHPPOMMMMH-3- |\ o ; KT | 0.66 (1) |318.22
WUJIAMHHO |-MeTHI }-1- N
metun-1H-nupazon-3-
WJIAMUH
(3-Amuno-1-metun-1H-
nupazon-4-unmerun)-[1- B
A-2-17 (2-pTop-6- BB-5-1 | BB-8-4 KT 0.64 (I) |318.22
MeTHI( eHMI)- 20
MUTNEePUIUH-3-UJI|-aMUH
4-{[1-(2-DPTOp-6-
MeTHJI(eH M )-a3e TUNH- F
A-2-18 | 3-unamuno]-metunj-1- | BB-5- | BB-33-1 110 0.57 (I) |290.04
Metun-1H-nupaszon-3-
UJIaMUH

CuHTe3 NPOMEKYTOUYHBIX coeqnHeHHH dhopmyJbl A-3

Memoo Al (unu A2, coomeemcmeenno) (Huxiuzayus A-2)

K p-py npomexyrounoro coenuHeHus A-2 (1 sxB.) B MeCN (unu XM,
coorBercTtBeHHo) (ot 3.7 mo 10 wmu/mmonb) pobasiasimu CDI  (unu  DSC,
cooTBeTcTBeHHO) (0T 1.2 1m0 2 3KB.), U peaku. cMeChb NepeMEeINBaIN MPH 3aAaHHON
TeMIeparype B TeueHue 3ajaHHoro BpemeHu (cm. Tabnuny 38). IIpu HeoOxoaumocTu
IJIs1 TOTO, YTOOBI TOCTUYb 3aBEPUICHUS peakuuu, 100aBJIsIN H30BITOYHOE KOJIHYECTBO
CDI (ot 0.5 mo 1 »kB.). PacTBOpUTENb yMapUBaJ U OCTATOK PaCIpenessiiu MEKIY
EtOAc unu IXM u Bogoi. Opr. ¢pa3y npOMBIBAIH COJISIHBIM PacTBOPOM, CYIIHJIH Hal
MgSO,; u KOHUEHTpUpOBaIM B Bakyyme. [Ipm HEOOXOAMMOCTH, CBIPOW MNPOAYKT
ounimanu ¢ nomombr KX, wucmonessys cmech Hept/EtOAc unu JAXM/MeOH, c
noMmoInbio ocaxkaenuss u3z cmecu JAXM/MeOH/Et,O wiau MeCN, uiu ¢ MOMOIIBIO
npen. XX-MC, ucnons3ys meron 12.

Memoo B (Huxausayua D-1)

P-p mpomexyrounoro coemunenus D-1 (1 skB.) B JM®PA (8 mua/mmonb)
HarpeBanu npu 120°C mox MHUKPOBOJHOBBIM OOJy4eHHEM B TEUYEHHE 3aJaHHOTO

BpemeHu (cm. Tabmunmy 38) m pacnpenensimu mexay EtOAc u H,O. Opr. dazy
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npoMmbiBaiu H,O u consiHbiM pacTBOpoM, cymunau Hag MgSO4 u KOHIIEHTpUpPOBAu B

Bakyyme. Coipoii mponykt ounmanu ¢ nomouipio KX, ncnonesys cmecs Hept/EtOAc.

Tadauna 38
Pearent| Metoa |tg [MuH] MC-
A-3 HasBanue A-2um| TI[°C] |CKX/MC “ﬁj‘;‘e
D-1 |Bpems [u] | meTOR) [M+H]*
6-[1-(2-PTop-6-MmeTundeHun )-
nunepuanH-4-unl-1-(2- Al
A-3-1A| TpUMETHJICHIAHUISTOKCHMETHNI)- | A-2-1A KT 1.15(I) | 460.16
1,4,6,7-TeTparunponupasono[4,3- 0.5
d]nupumMuauH-5-0H
6-[1-(2-@Top-6-MmeTundeHun )-
nunepuanH-4-mi|-2-(2- Al
A-3-1B| TpumeruncuraHuidTOKCUMeTun)- | A-2-1B KT 1.13 (I) | 460.28
2,4,6,7-TeTparunponupasonio[4,3- 0.8
dmupumMuauH-5-0H
5-[1-(2-@Top-6-MeTundenunn)-
nunepuanH-4-mi|-2-(2- Al
A-3-2 | TPUMETHUICHJIAHUIITOKCHUMETHN)- | A-2-2 T 1.16 (I) | 460.26
2,4,5,7-terparunponupasono[3,4- 1.5
dmupumMuanH-6-0H
6-[1-(2-PTop-6-MeTundexHun)-
Al
A-3-3 nunepuauH-4-unl-2-metun-2,4,6,7- A2-3 KT 0.85 (IT) | 344.10
TeTparuapomnupaszonol4,3- 18
dmupumMuauH-5-0H
1-[1-(2-DTop-6-MeTundennmn)-
Al
A-3-4 manepuAH-4-1]-7-(2- A-2-4 KT 1.07 (1) | 460.24
TPUMETHJICHJIAHUIITOKCUMETH )-
18
1,3,6,7-TeTparuiponypuH-2-oH
5-[1-(2-®@Top-6-MeTundennn)-
Al
A-3-s | mamepumnH-4-un]-2-metun-2,4,5,7- |y 5 g KT 0.93 (I) | 344.18
TeTparuaponupasonol3,4- 15
dnupumMuanuH-6-0H ’
5-[(R)-1-(2-®Top-6-MeTHnd eHIN)-
Al
A-3-6 NUppPONUANH-3-un]-2-metui-2,4,5,7- A6 KT 0.70 (IT) | 330.09
TeTparuaponupasonol3,4- N
dmupumMuana-6-0H
3-bensnn-6-[1-(2-pTop-6- Al (TTr'®
MeTHII( €HIIT )-TUTIepUANH-4 -1 |- B3aMeEH
A-3-7 3,4,6,7-TeTparuapo- A-2-7 | MeCN) |0.93 (II) | 421.13
[1,2,3]Tpuaszono[4,5-d nupumMuauH- 80
5-oH 24
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Pearent| MeToa |tr [MuH] ;\:E;Ie
A-3 Haspanue A-2um| T[°C] |oKX/MC|? "
D-1 |Bpems [u] | meTOR) (M+H]*
6-[1-(2-®Prop-6-meTundenmn)-
nunepuaAnH-4-unl-2-metun-6,7- B
A-3-8 ’ D-1-1 120 0.89 (II) | 345.19
nuruapo-4H-okcazonol[5,4-
0.13
d]nupumuauH-5-oH
6-[1-(2-®@1op-6-meTundenn)-
nunepuauH-4-unl-2-metun-6,7- Al
A-3-9 puA T 0 A-2-8 KT 0.90 (II) | 361.07
nurunpo-4H-tuazono[5,4-
24
d]nupumuauH-5-0H
6-[1-(2-®@1op-6-meTundenn)-
nunepuauH-4-unl-2-metun-2,4,6,7- Al
A-3-10 P A-2-9 KT 0.89 (II) | 345.20
terparunpo-[1,2,3]rpuazonol4,5- 35
d]nupumuauH-5-0H '
5-(2’-Mertokcu-4’-metun-3,4,5,6-
terparuapo-2H-[1,3’]6unupunuann- Al
A-3-11 4-un)-2-metun-2,4,5,7- A-2-10 KT 0.83 (I) | 357.21
TeTparuaponupasonol3,4- 0.25
d]nupumuauH-6-0oH
6-(2’-Metokcu-4’-metun-3,4,5,6-
terparuapo-2H-[1,3’]6unupununnin- Al
A-3-12 | 4-un)-2-metun-2,4,6,7-rerparuapo- | A-2-11 KT 0.81 () | 358.21
[1,2,3]Tpuazono[4,5-dnupumMuauH- 18
5-0H
5-(2°-Merokcu-4’-metun-3,4,5,6-
terparuapo-2H-[1,3|6unupuansui-
4oui)-2-(2- Al
A-3-13 A-2-12 KT 1.06 (I) | 473.29
TPUMETHUIICUJIAHUISITOKCUMETHII )- N
2,4,5,7-Terparunponupasono|3,4-
d]nupumuanuH-6-0H
6-(2’-Metokcu-4’-metun-3,4,5,6-
terparuapo-2H-[1,3’]6unupunuun-
4ntn)1-(2 Al
A-3-14 “H= e A-2-13 KT 1.06 (I) | 473.27
TPUMETHUIICHJIAHUISTOKCUMETHII )- )
1,4,6,7-TeTparunponupasono[4,3-
d]nupumuauH-5-0oH
5-[1-(2-®PTop-6-MeTunpenun)-4- Al
A-3-15 | METHAMMMEPMAMH-4-UI]-2-METHI- | 4 5 1y KT 1.02 (I) | 358.22
2,4,5,7-terparunponupasono3,4- 18

d]nupumuauH-6-0H
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Pearent| MeToa |tr [MuH] ;\:E;Ie
A-3 Haspanue A-2um| T[°C] |oKX/MC|? "
D-1 |Bpems [u] | meTOR) (M+H]*
5-[1-(2-®Prop-6-meTundenmn)-
azenaH-4-un]-2-metun-2,4,5,7- Al
A-3-16 0 A-2-15 KT 1.03 (I) | 358.21
TeTparuapomnupasonol3,4- N
d]nupumuauH-6-0H
5-[1-(2-®PTop-6-MeTundpenun)-3- Al
A-3-17 | METHAMHMPPOTMAMH-3-UI]-2-METHI- |  » 4 ¢ KT 0.94 (I) | 344.18
2,4,5,7-Trerparunponupasono[3,4- 05
d]nupumuauH-6-0H '
5-[1-(2-DT1op-6-meTundenn)-
nunepuauH-3-unl-2-metun-2,4,5,7- Al
A-3-18 > A-2-17 KT 0.99 (I) | 344.16
TeTparuaponupasonol3,4- 1
d]nupumuauH-6-0H
5-[1-(2-DT1op-6-meTundenmn)-
3-un]-2 2.4,5,7 A2
A-3-19 | HCTHAMHTIAWALA-METIIES 0217 | A2-18 | 45 0.61 (1) | 316.17
TeTparuaponupasonol3,4- 18
d]nupumuauH-6-0H

CuHTe3 NPOMEKYTOUYHBIX coefuHeHHH dhopmyJbl A-4

K p-py amuna BB-24 (1 sxB.) u xerona BB-8 (or 1.1 no 1.2 skB.) B TT'® (10

mir/mmoub) nobasmsiin AcOH (1.5 3kB.), U peakil. cMech NMepeMeIlnBall B TEUCHHE 5

muH npu KT. Ilopumsmum noGasnsnmum NaBH(OAc); (1.5 s5xB.), M peaku. cmech

nepememuBanu npu KT B Tedenume 3amanHoro BpemenHu (cm. Tabmuny 39).

PeakunonHywo cmech racunu Hachiml. BoAH. p-poM NaHCOs; u skcrparupoBanu ¢

nomompo JXM. OObequHEeHHBbIE OpT.

¢da3pl MPOMBIBAJIU COJSIHBIM PacTBOPOM,

cymunu Hagy MgSO, u koHueHTpupoBadu B Bakyyme. ChIpOM MPOAYKT OUYMINAIH C

nomombio KX, ucnons3ys cmech Hept/EtOAc/MeOH.

Tadauna 39
MC-
Pearent|Pearent|Bpems tr [Mui] AaHHDbIE
A-4 Hassanue BB-24 | BB-8 | [u] (ﬁf/oM)C m/z
V| M+H]
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A-4-1

CnoxHbIll mpem-0yTUIOBBIH

s¢up (5-{[1-(2-pTop-6-

MeTHII( eHUI )-TTUTIePUANH-4 -

[1,2,3]Tpuazon-4-umn)-
KapOaMHUHOBOHN KUCJOTHI

UJIAMHUHO|-MeTHJI § -2-MeTun-2H-

BB-24-1

BB-8-1 2

0.80 (II)

419.19

A-4-2

CnoxHbIl mpem-0yTHIOBBIN
a¢up {5-[(2’-meTokcu-4’-
meTuin-3,4,5,6-rerparuapo-2H-
[1,3’ |ounupuannmni-4-
UJIAMUHO )-MeTul|-2-metun-2H-

BB-24-1

BB-8-2

[1,2,3]Tpuazon-4-un}-
KapOaMHUHOBON KHUCJIOTHI

1.5

0.78 (1)

432.29

CuHTe3 NpOMEeKYTOUYHBIX coeauHeHul dopmyast B-1

K cycnensun mnpomexyrounoro coenuHenuss A-2 (1 skB.) B 0e3B. TI'® (3

mi/mmounb) nobasmsiin TEA (3 »3kB.). Peaku. cmech oxnaxknanu no 0°C u nobasnsiu

Boc,O (1.1 sxB.). Cmecr nepememnBanu B TedeHne 10 mua npu 0°C u mpu KT B

TedeHne 3agaHHOro BpemeHu (cm. Tabmuny 40) u pacnpenensiim Mexay EtOAc u

BOJIOH.

Opr.

a3y TpPOMBIBAIH COJITHBIM PacTBOPOM,

cymunu Hax MgSOs un

KOHIIEHTPUPOBAJIN B BakyyMme. IIpm HEOOXOAMMOCTH, CBHIPOW MNPOAYKT OUUINAIH C

nomombio KX, ucnonssys cmecs JJXM/MeOH unu Hept/EtOAc.

Tadauna 40
Pearent T [°C] | tr [MuH] MC-
B-1 HaszBanue A2 Bpems | GKX/MC [naHHBbIe m/z
[4] MeTox) [M+H]|*
Crnoxublii mpem-
Oytunossiit 3¢up (3-
aMuHO-1-metun-1H- KT
B-1-1 | nupazon-4-unmermn)-[1- | A-2-5 18 0.91 (II) 418.08
(2-pTop-6-MeTundenn)-
nUnepunuH-4-umi|-
KapOaMHUHOBOW KHUCJIOTHI

CuHTe3 NPOMEKYTOUYHBIX coeanHeHul dopmyJbl B-2

Memoo A (NaBH(OAc)s/ AcOH / TI'®D)

K p-py amuna B-1 (1 3xB.) u anpmeruga BB-12 (1.2 3kxB.) B TI'® (oT 4 no 5

mii/mMmonb) nobasisin AcOH (1.5 3kB.), U peakil. CMeChb MepeMelInBaIN B TEYCHUE 5

muH npu KT. IMopuusmu nodasnsau NaBH(OAc); (oT 1.5 10 2 3kB.), U peaki. cMech

nepememnBanu npu KT B TedeHue 3amanHoro Bpemenu (cm. Tabmuny 41). Ilpu

HEOOXOAUMOCTH JJs TOTO,

4TOOBI

AOCTUYDL 3aBCPLICHUSA pPECaKIUU,

nobasisiu
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n3opiTounoe konmuectso NaBH(OAc); (ot 0.2 mo 1 skB.). Peaku. cmech racunu
Haceim. BonH. p-poM NaHCOs; u skctparuposanu ¢ nomombio JAXM. OO0benuHeHHbIE
opr. ¢aspl NPOMBIBAJU COJSIHBIM  pacTBOpoM, cymuin Hax MgSO; #
KOHLEHTPUPOBAIU B Bakyyme. IIpm HeOOXOAMMOCTH, ChIpOW HPOAYKT OYHUINAIH C
nomotbio KX, ucnonssyst cmecs Hept/EtOAc/MeOH.

Memoo B (NaBH, / TFE)

P-p amuna B-1 (1 sxB.) u ampgeruna BB-12 (1 skB.) B TFE (2 ma/mmoib)
nepemewmnBanu B TedeHue 10 muH mpu 35°C um oxnaxpanu go 0°C. Ilopuusmu
nobGapisnu NaBH, (1.2 3kxB.), u peakil. cMech NMepeMellnBaid B T€YEHUE 3alaHHOTO
BpeMeHHU npH 3amaHHON Temmneparype (cm. Tabmumy 41). Ilpu HeoOxommumocTH s
TOro, 4TOOBl AOCTHYb 3aBEPIICHUS pPEAKUHHU, NO0ABISIN U30BITOUHOE KOJUYECTBO
anpneruna BB-12 (1 5kxB.). PeakuMoHHYH CMeCh TacCHUJM HACBHII. BOAH. P-POM
NaHCO; wu oskctparupoBanmun ¢ mnomombio JIXM. OObenuneHHbie opr. a3l
NPOMBIBAJIM COJISIHBIM pacTBOpoM, cymuin Hax MgSO, M KOHUEHTPHPOBAIU B

Bakyyme. Coipoii mponykt ounmainu ¢ nomoupio KX, ncnonesys cmecs Hept/EtOAc.

Ta6aunna 41
Meton tg [Mun] MC-
B-2 Hassanme Pearent |Pearent| T [°C] OKX/MC AAHHDbIE
B-1 BB-12 | Bpems veTon) m/z .
[4] [M+H]
Cnoxubiii mpem-
Oytunossiit 3¢up [1-(2-
dTop-6-meTundennn)-
nunepuauH-4-un|-{1- A
B-2-1 meTu-3-[(3- B-1-1 |BB-12-1| KT 1.03 (IT) | 577.03
TpuGTOpMETUITUPUUH- 48
2-unmertnn)-amuno |- 1 H-
NUPa30i-4-UIMETHII } -
KapOaMHUHOBOW KHUCJIOTHI
CnoxHblit mpem-
Oytunossiit 3¢up {3-[(6-
XJIop-3-
TPpUGTOPMETHIIMUPUTUH- A
B-p-p | Zmamermm-amikol-1- | p 4y lpp 15l KT | 1.08 (1) | 611.06
meTui- 1 H-nupazon-4- 48
unmertnn }-[ 1-(2-pTop-6-
MeTHIhEeHUN)-
NUnepuanuH-4-umi|-
KapOaMHUHOBOW KHUCJIOTHI
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HO)-1-metun-1H-
nupa3oi-4-uaMeTun |-
KapOaMHUHOBOW KHUCJIOTHI

Metoa tr [Mun] MC-
B-2 Hassanue Pearent |Pearent| T [°C] OKX/MC AAHHDbIE
B-1 BB-12 | Bpems veTon) m/z .
[4] [M+H]
Cnoxublii mpem-
Oyrunosbiii 3¢up [1-(2-
dTop-6-meTundennn)-
nunepuauH-4-un|-[3-(2- B
B-2-3 bTop-6- B-1-1 |BB-12-3 35 1.09 (I1) | 594.02
TpudTOpMETHIOCHIUTAMHU 4

CuHTe3 NpOMEeKYTOUYHBIX coeanHeHul ¢popmyJsbl B-3

K p-py mpomexytouHoro coenuneHuss B-2 (1 sxB.) B XM (ot 4 mo 16.5

mi/mMmoub) pobasnsnu T®Y (ot 1 mo 3.2 Ma/MMONB), U peaki. CMeCh NMepeMeInBaIn

npu KT B teuenme 3amanHoro BpemeHu (cMm. Tabnumy 42). PeakunmoHHyK CMech

racunu 2M BoaH. p-pom NaOH no pH 12-13 u skcrparuposanu ¢ nmomoubo JAXM.

OObenuHeHHbIe Opr. (a3bl MPOMBIBATIN COJITHBIM pacTBOpoM, cymmin Haxg MgSO4 u

KOHIIEHTPUPOBAJIN B BakyyMme. IIpm HEOOXOAMMOCTH, CBHIPOW MNPOAYKT OUUINAIH C

nomombio KX, ucrnonssys cmecs JJXM/MeOH.

Ta6anna 42
Pearent TI°Cl | tr [mun] Zlii\l-/fl?ble
B-3 Ha3Banue Bpems |(KX/MC
B-2 m/z
[u] MeTOox) [M+H][*
[1-(2-®PTop-6-MeTuNGEeHU)-
nunepuanH-4-uin-{1-merun-3-[(3- KT
B-3-1 TpudTOPpMETUITUPUIHH-2 - B-2-1 4 0.77 (II) | 477.10
uimeTHI)-aMuuo -1 H-nupaszon-4-
WUJIMETHII } -AaMUH
{3-[(6-Xnop-3-
TpupTOPMETUITUPUIHH-2 -
UIIMETHI )-aMHUHO |- 1 -meTni-1H- KT
B-3-2 nupason-4-unmernn }-[ 1-(2-¢prop-6- B-2-2 3.5 0.82 () | 511.08
MeTHII(EHII )-TTUTePpUANH-4 -1 |-
aMUH
[1-(2-®PTop-6-MeTunGeHU)-
nunepuauH-4-unl-[3-(2-pTop-6- KT
B-3-3 TpudTOpMETHIOEH3UTAMHIHO)- 1 - B-2-3 0.82 (II) | 494.10

metuia-1H-nupason-4-unmerun|-
aMHH
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CuHTe3 NPOMEKYTOUYHBIX coeauHeHHH Gopmyasnt C-1

Memoo A (NaBH(OAc)y/ AcOH / TT'D)
K p-py amuna BB-5 (1 sxB.) u kerona BB-13 (or 1.1 no 1.2 3xB.) B TT® (4

mir/mmoutb) nobasmsiin AcOH (1.5 5kB.), U peakil. cMeCh NMepeMeIlnBaIl B TEUCHHE 5
muH npu KT. IMopuusmu nobGasnsium NaBH(OAc); (1.5 5kB.), U peaku. CMechb
nepememnBanun npu KT B Tedenue 3anmanHoro Bpemenu (cm. Tabmuny 43).
Peaknuonnyrw cmech racunu 1M BoaH. p-pom NaOH go pH 10 u skctparuposanu ¢
nomombio IXM. O6bvenunennsie opr. ¢passl cymmin Hag MgSO4 1 KOHUEHTPUPOBAIH
B Bakyyme. I[Ipm HeoOXOOMMOCTH, CBIPOH NPOAYKT ovumaiu ¢ nomombio KX,
ucnonb3yst EtOAc/MeOH.

Memoo B (NaBH,/ TFE)

P-p anpnernna BB-14 (1 3xB.) u amuna BB-15 (1.1 s3kB.) B TFE (2 ma/mmorns)

nepemewmnBanu B TedeHue 5 MuH npu 40°C u oxnaxpanu ao 0°C. Ilopuusmu
nobapisinu NaBH, (1.2 5kB.), u peaki. cMech NmepeMeIlnBaId B T€YECHUE 3aJaHHOTO
BpE€MEHHU Npu 3amaHHON Temneparype (cm. Tabnuny 43). PeakiiuoHHy0 CMeCh racuin
Haceim. BonH. p-pomM NaHCOs3 u skctparuposanu ¢ nomombio JAXM. OO0bennHeHHbIE
opr. ¢a3pl NPOMBIBAJIU COJNSIHBIM  pacTBOpoM, cymuin Hax MgSO, #
KOHIIEHTPUPOBAJIU B BakyyMe. lIpm HEoOXOAMMOCTH, CBHIPOM MNPOAYKT OUUINAIH C
nomoubio KX, ucnonssys cmecs Hept/EtOAcC.

Memoo C (soccmanoenenue numpozpynnot uz C-4)

K p-py mpomexyrtounoro coenuHenus C-4 (1 sxB.) B EtOH (4.5 mu/mMmons)
nobapisinu 10% Pd/C (0.02 sxB.), yBnaxkHeHHbI ~50% BOABI, M peakil. CMeCh
THIPUPOBANA TPHU aTMOCHEpPHOM MAaBIEHUM B TE4YEHHUE 3aJaHHOTO BpeMeHH (CM.
Tabnuny 43). Cwmech ¢QunbTpoBanu depe3 HabuBky Ilenurta wu  ¢QuabTpar

KOHLIEHTPUPOBAJIHU B BAKyyMe.

Tadauna 43
Pearent|Pearent| Metoa tx [Mun] MC-
- - o R
C-1 Ha3BaHue BB-5 | BB-13 | T [°C] (KX/MC JAAHHBIE
uim HJIH BpeMs m/z

MeTox)

BB-14 | BB-15 [] [M+H]"

Cnoxublit mpem-
Oytunossiit 3¢up 3-[(3-
c1-1 | avumo-l-merma-l1H-— ) pp o g g3 1| kT | 049 1) | 296.16

MUPa30JI-4-UIMETHIT)- 18
aMHHO |-MUppOIUIUH-1-

KapOOHOBOM KHUCJIOTHI
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C-1-2

Cnoxublit mpem-
Oytunossiit 3¢pup 4-[(3-
aMuHO-1-merun-1H-
nupas3on-4-uaMeTunI)-
aMUHO|-TunepuauH-1-
KapOOHOBOM KHCJIOTHI

BB-5-1

BB-13-2

0.51 (II)

310.13

C-1-3

Crnoxubléi mpem-
OyTunossiit 3¢up 4-[(3-
amuHo- 1 -merun-1H-
nUPa3oa-4-uaMeTHNI)-
aMHUHO]-a3emaH-1-
KapOOHOBOM KUCJIOTHI

BB-14-1

BB-15-1

0.53 (II)

324.19

C-1-4

CnoxHblét mpem-
Oytunossiit 3¢up 4-[(4-
amMuHoO- 1 -metun-1H-
NUPa30J-3-UIMETHNI)-
AMUHO |-TUTMEePUIUH- 1 -
KapOOHOBOM KHUCJIOTHI

C-4-1

KT
4.5

0.48 (I)

310.28

CuHTe3 NPpOMEKYTOUYHBIX coeanHeHul dopmyJbl C-2

K p-py mpomexytounoro coenuHeHust C-1 (1 sxB.) B MeCN (3.7 mn/Mmmoib)

nobasisinu CDI (ot 1.2 no 2 5kB.), U peaki. CMeChb NMepeMeIlnBaInu MPU 3aTaHHOU

TeMIepatype B TeueHue 3amaHHoro BpemeHu (cm. Tabmuny 44). PactBopurens

yHnapuBald U OCTaTOK pacupenensnu mexay XM u Bomoit. Opr. ¢a3sy mpombiBanu

COJIHBIM pacTBOpoM, cymuiau Hag MgSOs u koHueHTpupoBanu B Bakyyme. Ilpu

HEOOXOAMMOCTH, CBIPOW MNPOAYKT ouuinanu ¢ nomombio KX, ucnons3ys cMech

Hept/EtOAc, nnu pactupanun B MeCN u TBepaoe BemecTBO OT(HUIBTPOBBIBAIIHU.

Tadnuna 44
PearenT T [°Cl | tr [mun] Il;\l-/fl({:ble
C-2 Ha3Banue Bpems |(ZKX/MC
C-1 m/z
[4] MeTox) (M+H]*
CnoxHbIl mpem-0yTUIOBBIHA 3¢ up 3-
(2-meTun-6-okco-2,4,6,7- KT
C-2-1 TeTparuaponupasonol3,4- C-1-1 05 0.73 (II) | 321.98
d]mupumMuauH-5-un)-nupponauauH-1- '
KapOOHOBOW KHCJIOTHI
CnoxHbIll mpem-0yTUIOBBINA 3¢ up 4-
(2-meTun-6-okco-2,4,6,7- KT
C-2-2 TeTparuaponupasonol3,4- C-1-2 07 0.75 (II) | 336.14
d]mupumunus-5-un)-nunepuauH-1- '
KapOOHOBOW KHCJIOTHI
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CnoxHbIlt mpem-0yTUIOBBINA 3up 4-
(2-meTun-6-okco-2,4,6,7-

d]mupumMuauH-6-un)-nunepuauH-1 -
KapOOHOBOM KUCJIOTHI

C-2-3 TeTparuaponupasonol3,4- C-1-3 Ifg 0.77 (II) | 350.24
d]nupumuauHs-5-nn)-azenan-1-
KapOOHOBOM KHCJIOTHI
Cnoxublli mpem-0yTunossiii 3¢up 4-
(2-metun-5-okco-2,4,5,7- KT
C-2-4 TeTparuaponupasonol4,3- C-1-4 05 0.75 (I) | 336.38

CuHTe3 NpOMEeKYTOYHBIX coeanHeHu ¢popmyJasl C-3

K p-py nmpomexyrounoro coequnenus Ii (1 sxs.) B8 IXM (ot 4 no 10 ma/MmMoIb)

nobasnsim T®Y (ot 1 mo 1.6 ma/mmons) npu 0°C, u peaku. cMech nmepeMemnBalin

npu KT B Teuenue 3anannoro Bpemenu (cMm. Tabauny 45). Cmech oxnasxknanu no 0°C,

racunu 32% BoxaH. p-pom NaOH po tex mop, moka pH He pgocturner 12 — 13, u

sKkcTparuposaiu ¢ nomombio JIXM. O6bpenuHeHHbIe Opr. (a3pl MPOMBIBAIN COJSTHBIM

pacTBOopoM, cymnian Hag MgSO4 U KOHLIEHTPUPOBAJIU B BaKyyMe.

Tadauna 45
MC-
Pearent T[°Cl | tr [mun] AaHHDbIE
C-3 Ha3BaHue Li spems |(KX/MC m/z
[u] MeTon) (M+H]*
2-Merun-5-nupponunus-3-un-7-(2-
C-3-1 Tpudpropmerundoensun)-2,4,5,7- Ti-1 KT 0.64 (I1) | 380.17
TeTparuaponupasonof3,4- 18
d]mupumMunuH-6-0H
2-Merun-5-nunepunuH-4-ui-7-(2-
C3-2 TpudpTopmerundoensun)-2,4,5,7- L2 KT 0.62 (IT) | 394.08
TeTparuaponupaszonol3,4- 0.75
d]nupumMuanH-6-0H
5-Aszenan-4-un-2-metun-7-(2-
C-3-3 TpudTopmerundoensun)-2,4,5,7- I3 KT 0.64 (IT) | 408 22
TeTparuaponupaszonol3,4- 0.5
d]nupumuanH-6-0H
2-Metun-6-nunepunuH-4-unn-4-(2-
C-3-4 TpudTopmerundoensun)-2,4,6,7- L4 KT 0.67 (I) | 394.22
TeTparuaponupaszonol4,3- 1.5
d]nupumuauH-5-0H
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Pearent TI°Cl | tr [mun] i\l/ffljl:le
C-3 Ha3BaHue Li spems |(KX/MC A m/z
[4] MeTona) (M+H]*
2-Merun-5-nunepunun-4-unn-7-[1-(2-
C-325 Tpudpropmerunpenun)-atuil-2,4,5,7- Ii-5 KT 0.69 (I) | 408.29
TeTparuapomnupasonof3,4- 1 ' ‘
d]mupumMunuH-6-0H
7-(2-LuknonponuabeH3u)-2-MeTuI-S-
C-3-6 MUNEPHIHH-4-H11-2,4,5,7- 1i-6 KT 1067 (1) | 366.28
TeTparuaponupaszonol3,4- 1
d]nupumuanH-6-0H

CHHTe3 NPOMEKYTOUYHBIX coeanHeHHnii popmyabl C-4

P-p anpnernna BB-4 (1 sxB.) u amuna BB-15 (1.1 s3xB.) 8 MeOH (4 mn/mMmoib)

nepememnBanu B TeueHne 1.5 4 npu KT u oxnaxkganu go 0°C. Iopuusmu nodasusnu
NaBH; (1.6 3xB.), u peaku. cmech nepememuBanu npu KT B TeueHwe 3agaHHOTO
BpemeHHu (cm. Tabnuny 46). Peakuuonnywo cmech racunu 1M BogH. p-pom NaOH #u
skcTparuposanu ¢ nomousio EtOAc. O0bennHeHHbIe Opr. (a3bl MIPOMBIBAIH COJSTHBIM
pactBopoM, cymunu Haa MgSO4 u koHuUeHTpupoBaiu B Bakyyme. CbIpol NpPOAYKT

ounmaiu ¢ momoupo KX, ncnons3yst cmecy Hept/EtOAc.

Tadnauna 46
MC-
Pearent| Pearent | Bpems t [Mun] AaHHbIE
C-4 Ha3Banue BB-4 BB-15 [4] (ilfjg()M)C m/z
a [M+H]+

Cnoxubiit mpem-
Oytunosbiit 3¢up 4-[(1-
MeTun-4-uutpo-1H-
UPa30J-3-UIMETHII)-
aAMHUHO |-mmunepuanf-1-
KapOOHOBOU KUCIOTHI

C-4-1 BB-4-3 | BB-15-2 0.5 0.61 (I) | 340.39

CuHTe3 NpOMEeKYTOUYHBIX coeaAuHeHUul Gopmyast D-1

K p-py anpmermma BB-19 (1 sxB.) m ammHa BB-7 (1.4 skB.) B TI'® (10

mi/mmonb) nobasisim AcOH (1.5 3xB.) ¢ mociaenyromum nobasneanem NaBH(OACc);
(1.5 sxB.). Peakn. cmecy nepememuBanu npu KT B TeueHne 3a7aHHOTO BpeMEHH (CM.
Tabnuny 47). PeakumoHHyr cMmech racuim Hacbim. BoaH. p-pom NaHCOs; wu

skcTparuposanu ¢ nomompo JAXM. O6venunenssie opr. ¢pas3sl cymmwin Hagx MgSO, u
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KOHLIEHTPUPOBAJIU B BakyyMe. Cripoii mpoaykT ouyuinanu ¢ nomowmbro KX, ucnonb3ys

cmech JIXM/MeOH.

Tab6auua 47
MC-
D-1 HaszBaunue Anbaerna| AMuH | Bpemsi (t;;(%;,}lé AAHHBIE
BB-19 | BB-7 [4] meTon) m/z
Y | [M+H]

CroxxHBIN METUIOBBIN
spup (4-{[1-(2-pTop-6-
MeTHI(eHmI)-
D-1-1 |nmunepunun-4-unamusol-| BB-19-1 |BB-7-1 18 0.70 (Il) | 377.27
METHJI } -2-METUIIOKCA30JI-
5-ni)-xapOaMUHOBOH
KHCJIOTBI

CuHTe3 NpOMEeKYTOUYHBIX coeauHeHud Gopmyasnt E-1
Memoo A (NaBH(OAc); / 1T'D)
K p-py xerona BB-26 (1 skB.) u amuna BB-7 (1 skB.) B TT'® (8 ma/mmoib)

nobasisinu AcCOH (1.5 3kB.), U peaki. cMecCh nepeMemnBaiu B TeueHue 20 MUH Tpu
KT. opuusmu nodasyisin NaBH(OAc); (1.5 2kB.), U peaku. cMeChb MepeMelInBaiu
npu KT B Teuenue 3aganHoro BpemeHu (cM. Tabnuny 48). [Ipun HeoOxomumMocTH s
TOrO, YTOOBI JOCTHUYb 3aBEpPIICHUS] peakuuu, N00aBisiau H30BITOYHOE KOJIHUYECTBO
NaBH(OAc); (1 sxB.) mpu KT. Cmech pacnpenensiu mexny EtOAc u Hachlm. BOIH.
p-poMm NaHCOs. Opr. a3y npomeIBaju COJSHBIM pacTBOpoM, cymunu Hag MgSOy u
KOHILIEHTpUpOBaiu B BakyyMe. Cripoil mpoaykT ouunmanu ¢ nomouso KX, ucrnonesys
cmech Hept/EtOAc.
Memoo B (Ti(QiPr)s/ NaBH,)

Cycnensuto kerona BB-26 (1 skB.) u amuna BB-7 (1.05 5kB.) B H30mpomnokcuae
tutaHa(lV) (3 skB.) nepememuBanu npu KT B Teuenue 18 4. Peaki. cmech oxmaxaanu
no -10°C u nmocnenoBarenvHo nobasmsiau EtOH (1 ma/mmons), TT'® (1 mu/mMmonb) u
NaBH,; (3 sxB.). Cmecu naBamu poctuyb KT B TedeHwe | 4 U NOMOJTHUTEIBHO
nepememuBanu npu KT B Tedenume 3amanHoro BpemeHu (cm. Tabmumy 48).
Peaknuonnyro cmecp racunu Bomoil mpu 0°C wm  QuubrtpoBamu. PuubTpar
skcTparupoBanu ¢ mnomombio EtOAc u oObenuHeHHble OpPr. (a3sl MPOMBIBAIH
COJISIHBIM pacTBOpOM, cymmrid Hax MgSO4 U KOHUEHTPUPOBAJIU B BAKyyMe.

Memoo C (NaBH,/ TFE)




183

P-p xerona BB-26 (1 sxB.) u amuna BB-7 (1.1 skB.) B TFE (2 ma/mmoib)
nepememnBanu B TedeHue 1 - 2.5 u mpu KT u oxnaxpganu no 0°C. Ilopuusamu
nobasisnu NaBHy (ot 1.5 mo 2 3kB.), U peaki. cMeChb nepeMeIminBaid B TedeHue 20
mun npu 0°C u B Teuenume 3amaHHoro Bpemenu npu KT (cm. Tabmumy 48).
Peaknuonnyro cmecp racunu npu  0°C  Haceim. BoaH. p-poM  NaHCO; #
sKcTparupoBaiu ¢ nomoimbo JIXM. O6benuHeHHbIe Opr. (a3bl MPOMBIBAJIU COJSTHBIM
pacrBopoM, cymunu Hax MgSO4 u koHUHeHTpupoBaiu B Bakyyme. CbIpol MPOAYKT
ouninaiu ¢ nomoubio KX, ucnons3ys cmech Hept/EtOAc.

Ta6auua 48

MC-
JAHHBIE
m/z
[M+H]"

Pearent| Pearenr Meron | tg [Mun]
E-1 Ha3BaHue BB-26 BB spems | GKX/MC
[u] MeTon)

[1-(2-DPTOp-6-

MeTHIhEeHU)-

nunepuauH-4-un|-[1-(1- A

veTua-4-sirpo-1H- BB-26-1| BB-7-1 144 0.77 (I) | 362.23

MUPa30JI-3-1)-3TUJ |-
aMUH

E-1-1

[1-(2-®PTOp-6-
MeTHII(EHI )-
nunepuanH-4-unl-{1-[4-
E-1-2 HUTpO-2-(2- BB-26-2| BB-7-1
TPUMETUJICUIAHUIITOKCH
metui)-2H-nupaszon-3-
WJI|-3THI | -aMHH

o W

1.01(I) | 478.18

[1-(2-DTOp-6-
MeTUIHEHT)-
nunepuanH-4-uin|-{1-[4-
E-1-3 HUTpPO-1- BB-26-4| BB-7-1 05 0.87 (I) | 432.24
(TeTparunponupaH-2-ui)- '
1H-niupazon-3-un]-3Tun} -
aMUH

(2'-Metokcu-4'-mMeTui-
3,4,5,6-terparuapo-2H-
[1,3'|0ounupunuHmi-4-
E-1-4 uin)-{ 1-[4-autpo-1- BB-26-4| BB-7-2 25 0.80 (I) | 445.23
(TeTparunponupaH-2-ui)- '
IH-nupazon-3-un]-3Tun} -
aMHH




10

15

184

MC-

E-1 Hassan PearenT| Pearent Meron t&%;}% AaHHDbIE

e BB-26 | BB-7 | PPevH |( m/z
[u] MeTon) (M+H]*
[1-(2-Xmop-6-
bTopdenun)-nunepunuH-

B-1-5 | Amaltllnipo-l- pp o6 4 s | | oss ) | 45222
(TeTparuaponupaH-2-uin)- 0
1H-niupazon-3-uin]-3Tum} -

aMUH
[1-(2-AudTopmeTnn-6-
dTopdhenun)-nunepunH-

1.6 | A-wnd-tl-ld-murpo-l- Hpp o0 4l pR_7.7 ¢ 0.86 (I) | 468.25
(TeTparunponupaH-2-ui)- 0
IH-nupazon-3-un]-3Tun} -

aMUH

CuHTe3 NpOMEeKYTOUYHBIX coeanHeHul dopmyJsbl E-2

Memoo A: ['uopuposanue

K p-py mpomexytounoro coemunenuss E-1 (1 sxB.) B EtOH (or 7 mo 7.5
mi/mMmonb) nobasisuin 10% Pd/C (0.02 3kB.), yBnaxkHeHHbIH ~50% BOIBI, U peakil.
CMeCh THAPHPOBAIH MPU aATMOCPEPHOM ABJICHUU B TE€UEHUE 3aJaHHOTO BpeMeHHU (CM.
Tabmuny 49). Cwmecp ¢QunbrpoBanu uepe3 ©HabuBky Ilenurta wu ¢QuabtTpar
KOHLEHTPUPOBaJIU B BakyyMme. IIpm HeoOXOAMMOCTH, ChIpOW NPOAYKT OYHINAJIH C
nomouibio npen. XKX-MC, ucnons3ys meton S.

Memoo B: Boccmanosnenue

K p-py mpomexytounoro coeauneHus E-1 (1 »skB.) B MeOH (9 ma/mmosnn)
nobasysinu CoCl, (1.5 3kB.), U peaki. cMech nepeMennuBaiu B TeueHue 5 muH npu KT
u oxnaxnanu no 0°C. IMopuusamu nobasnsiu NaBH, (5 5kB.) u cMech nepeMemuBain
B Teuenue 15 mun npu 0°C (cm. Tabauny 49). Peakuuonnywo cmech racunu npu 0°C
Bonoii u MeOH ymnapusanu. Ocratok pacnpeaensnu mexny EtOAc u Bonmoit u BOIH.
a3y DOMOJHUTENBHO 3KCcTparupoBanu ¢ nomoinbio EtOAc. O0benunenHbie opr. Gas3bl

IPOMBIBAJIU COJISIHBIM pacTBopoM, cywuian Hag MgSOs UM KOHLEHTpUpPOBaIU B

BaKyyMe.
Taoauna 49
MC-
Pearenr|Bpemsa tg [vnn] AHHbIE
E-2 Hassanne Bl p[q] orx/mc
MeTon) [M+H]*
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E-2-1

[1-(4-AmuHO-1-Mmetun- 1 H-nupaszon-3-
un)->tuinl-[1-(2-prop-6-metundennn)-
NUNnepuauH-4-ui|-aMuH

E-1-1

0.59 (I)

332.28

E-2-2

{1-[4-AmunO-2-(2-
TPUMETHJICHIIAHUII TOKcuMeTu )-2H-
nupazon-3-wi]-atun }-[ 1-(2-prop-6-
MeTuIQEeH )-MUNepUAUH-4-1JT |-aMUH

E-1-2

24

0.92 (1)

448.25

E-2-3

{1-[4-AmuHno-1-(TeTparunponupan-2-
wn)-1H-nupazon-3-un]-stun}-[1-(2-
dTop-6-mMeTundeHun)-nunepuguH-4-
WJI|-aMUH

E-1-3

>

0.71 (1)

402.09

E-2-4

{1-[4-Amuno-1-(TeTparunponupan-2-
wn)-1H-nupazon-3-un]-stun}-(2'-
MeTOoKCcHu-4'-meTun-3,4,5,6-reTparuapo-
2H-[1,3'|0unupuanHuI-4-1)-aMiuH

E-1-4

o >

0.62 (I)

415.32

E-2-5

{1-[4-Amuno-1-(teTparugponupan-2-
wn)-1H-nupazon-3-un]-stumn}-[1-(2-
xJop-6-propdenun)-nunepuaua-4-mn|-
aMUH

E-1-5

0.25

0.68 (I)

422.24

E-2-6

{1-[4-AmuHno-1-(TeTparunponupan-2-
wn)-1H-nupazon-3-un]-stumn}-[1-(2-
nudropmernn-6-prophennn)-
NUNepuauH-4-ui|-aMuH

E-1-6

o >

0.70 (I)

438.30

CHHTe3 NPOMEKYTOYHBIX COeIHHEHH I

opmvabl E-3

K p-py mpomesxyrtounoro coenunenuss E-2 (1 skxB.) B MeCN (ot 8.5 nmo 14.3

mi/mMmonb) nobasnsin CDI (ot 1.2 o 1.5 5kB.), u peakil. cMeCh MepeMEeLInBaIU MPHU

3aJlaHHON TeMmIepaType B TeYeHHE 3aJaHHOTO

BpeMeHu (cM.

Tabmuny 50).

PacTtBopuTtens ynapuBaiu M OCTaTOK pacnpeaensnu mexay AXM u Bonol wumu

Hacein. BOoaH. p-poM NaHCOs. Opr. dasy npombIBaiu COJNSTHBIM PAaCTBOPOM, CYIIHUJIH

Han MgSO, U KOHUEHTpUpOBaIU B Bakyyme. IIpu HEOOXOAUMOCTH CHIPOW MPOIYKT

ouninaiu ¢ momompb KX, ncnons3ys cmech Hept/EtOAc.

Taoaunna 50
Pearent T°Cl |tg [vun] i\:&ne
E-3 Ha3BaHnmue Bpems |(ZKX/MC A
E-2 [4] meTon) m/z
Vo iM+H]
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E-3-1

6-[1-(2-PTop-6-MeTrndenmn)-
nunepuanH-4-uinl-2,7-nuMeTuI-
2,4,6,7-teTparunponupasono[4,3-
d]mupumMuauH-5-0H

E-2-1

KT
18

0.94 (I)

358.44

E-3-2

6-[1-(2-DTop-6-MeTundeHnm)-
nunepuanH-4-un|-7-metui-1-(2-
TPUMETHJICHIAHUIITOKCUMETHI )-
1,4,6,7-TreTparuaponupasonof4,3-
d]nupumMuauH-5-0H

E-2-2

1.17 (D)

474.19

E-3-3

6-[1-(2-DTop-6-MeTUNeHUT)-
nunepuauH-4-un|-7-mMeTui-2-
(TeTparunponupan-2-uin)-2,4,6,7-

TeTparuaponupasonol4,3-
d]nupumuanH-5-0H

E-2-3

KT
0.5

1.00 (I)

428.25

E-3-4

6-(2'-Metokcu-4'-metuin-3,4,5,6-
terparuapo-2H-[1,3"|0unupununmi-
4-un)-7-meTun-2-(TeTparuaponupan-
2-un)-2,4,6,7-

TeTparuaponupasonol4,3-
d]nupumuauH-5-0H

E-2-4

KT
0.5

0.84 (I)

441.23

E-3-5

6-[1-(2-Xnop-6-pTopdenun)-
nunepuauH-4-un|-7-MeTui-2-
(TeTparunponupan-2-un)-2,4,6,7-

TeTparuaponupasonol4,3-
d]nupumuauH-5-oH

E-2-5

KT
1.5

1.02 (I)

448.22

E-3-6

6-[1-(2-AudTopmernn-6-prophenn)-
NUunepuauH-4-uil-7-mMmeTun-2-
(TeTparunponupan-2-un)-2,4,6,7-

TeTparuapomnupasonof4,3-
d]mupumuanH-5-0H

E-2-6

1.02 (D)

464.27

CuHTe3 NPOMEKYTOYHBIX coeanHeHu ¢opmyJsl E-4

K p-py amuna BB-28 (1 5kB.) u anpneruna win keroHa BB-12 (2 sxB.) B TT®@

(2.6 mn/mmonb) nobasnsimu AcOH (1.5 3kB.), m peaku. cMech MEPEMELINBAIN B

teuenne 18 4 mpu KT. IMopumsmu noGasnsiim NaBHs (1.5 3kxB.), u peakm. cMech

nepememuBanu npu KT B Teuenue 3amannoro Bpemenu (cm. Tabmumy S51). Cmech

pacupenensinu mexay EtOAc u Haceim. BogH. p-pom NaHCOs. Opr. dasy npombiBaiu

COJIIHBIM pacTBOpoM, cymunu Haa MgSOs u koHueHTpupoBaiu B Bakyyme. Chipoi

npoAykKT ounmanu ¢ nomompo KX, ncnone3ys cmecs Hept/EtOAc.

Taoauna 51
MC-
E-4 HasBaume Pearent| PearenT | Bpems (t;(%;}% AAHHBIE
BB-28 | BB-12 | [a] |“ o y7| miz
Y| v+H]
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1-MeTtun-3-(2-
TpuTOpMETHIOEH3IUTAMHU
HO)-1H-niupaszon-4-
KapOOHUTPUI

E-4-1 BB-28-1| BB-12-4 2 0.90 (I) | 281.20

CuHTEe3 NPOMEKYTOYHBIX coeanHeHHl ¢popmyJsbl E-5

Memoo A ([lpucoedunenue peaxmusa I punvaApa ¢ UCHOAb306AHUEM HUMPUIL0E -

4

K nepememmnBaemomy p-py mutpuna E-4 (1 sxB.) B TT'® (6 miu/mMMoab) mox
aprosom mpu 0°C mo kammsm goGasnsian 3M p-p R*MgBr B Et;0 (6 skB.). Peaxur.
cmecu pasanu poctudb KT u mepememnBanu nNpu 3aJaHHON TeMIepaType B TE€UEHUE
3amaHHoro BpemeHu (cm. Tabmuny 52). Ilpu HeoOXOOMMOCTH IJisi TOTO, YTOOBI
IOCTHYb 3aBEPLICHHS peakuuu, n00aBisnum H30BITOUHBIE KojaudecTBa 3M  p-pa
R*MgBr 8 Et,0 (2 sxB.). Cmech oxnaxmamu 1o 0°C, racuiy HAChIl. BOXH. P-POM
NH,4CI u skcrparuposanu ¢ nomompo JIXM. OObennHeHHBIE OpT. (pa3bl MPOMBIBAIH
COJIIHBIM pacTBOpoM, cymunu Haa MgSOs u koHueHTpupoBaiu B Bakyyme. Coipoi
npoaAykT ounmanu ¢ nomompio KX, ncnone3ys cmecs Hept/EtOAc.

Memoo B (Peaxyus Xexa ¢ ucnonvsosanuem opomuoos I-7 unu E-8)

Cwmecp 6pomuna E-7 wnm E-8 (1 skB.), K,CO3 (1.2 3xB.), Pd(OAc); (0.03 3kxB.) 1

1,3-6uc(nudennndocpuno)nponana (0.06 sxB.) B cmecu JIM®PA (2.5 mu/mMmonn) u
H,0 (0.6 ma/mMmonap) nmponyBanu Ar ¥ IO KamisiM 100aBisian OyTUIBHHIIIOBBINA 3(up
(5 sxB.) mpu KT. Peaki. cmech HarpeBaiu NpH 3aJaHHOW TeMmIepaTtype B Te4YeHHUE
3agaHHoro Bpemenu (cMm. Tabmuny 52). IMocne oxnaxaenuss no KT, mobasnsiau 1M
BoaH. pactBop HCl (2 mun/mmonb) u cmech nmepememuBanu B Tedenne | 1 mpu KT.
Cwmecp HeliTpanuszoBaiau Haceim. BOaH. p-poM NaHCO; u skcTparupoBaiu ¢ MOMOIIBIO
EtOAc. O6benuHenHble Opr. (a3pl MPOMBIBATIN COJSHBIM PAaCTBOPOM, CYIIFJIM Hax
MgSO4 u KoHUeHTpUpoBaau B BakyyMe. ChIpoil mpoAyKT ounmmaiu ¢ moMoimbio KX,

ucrnonb3ys cmech Hept/EtOAc.

Tadauna 52
Pearent
Pearent| R'MgBr 1,}/16[38? tr [MuH] i\:l(:;le
E-5 Hassaune E-4,E-7| uam (KX/MC| ™
wan E-8 |sununospii| PN MeTon) m/z +
[4] [M+H]
I¢pup
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1-[1-MeTun-3-(2-

TpuPTOpMETHIOCH3H MeMgBr, B A
E-5-1 namnHo)-1H- E-4-1 |Bume3Mp-| 80 0.91 (I) | 298.22
nupaszon-4-un|- pa B Et,0 3
3TAHOH
1-[1-
(Terparugponupan-
2-um)-3-(2- K B
E-5-2 |tpudropmernnGensu| E-8-1 [>Y MIEUEML 05 | 101(D) | 368.24
namuHO)-1H- OBl 2up 18
nupaszon-4-un|-
HTAHOH
1-[3-(2-
HukyonponmiOeH3uI 5 B
E-5-3 |amuuo)-1-metun-1H-| B-7-2 [CYTHIBUEL 900 | 0.89 (1) | 270.35
OBBIH 3 up
nupaszon-4-un|- 3
9TaHOH
1-[3-(2-
HuknonponuiOeH3uI B
E-5-4 amuHo)-1- Eogp |PYTHIBHHHAL o0 |y 60 1y | 34024
(TeTparunponupaH- OBBIN 3 Up N

2-un)-1H-nmpazon-4-
UJ1|-3TaHOH

1-{1-Metun-3-[(3-
TPUPTOPMETHIITHP UL B
E-5-5 | wun-2-unmerun)- | E-7-4 BOYBTBPI‘;I“Z‘&)HH““ 100 | 0.76 (I) | 299.22
aMuHO |-1H-nupasoun- P 18

4-un}-3TaHOH

CuHTe3 NPOMEKYTOYHBIX coeqnHeHuil hopmyabr E-6

Meton A

Cycnensuto kerona E-5 unau E-10 (1 sxB.) u amuna BB-7 (ot 1.1 no 1.2 3kB.) B
uzonponokcuae tutana(lV) (ot 3 no 5 sxB.) nepememubanu npu KT B Teuenue 18 u.
Peaki. cmech oxnaxpanu no 0°C u nocnenoBartenbHo nodasnsim EtOH (ot 1 mo 2.5
mia/mmounb), TT'® (1 ma/mmons) u NaBH, (3 sxB.). Cmecy nepememmuBanu npu KT B
TedueHue 3amaHHoro BpemeHn (cm. Tabmumy 53), racumm Bomod mpu 0°C um mpwu
HeoOxonumoctTn ¢unbTpoBanu uepe3 HabuBky llennta. CMech 3KCTparupoBaiud ¢
nomompto EtOAc m oOvenuHeHHBIE Opr. (pa3bl MPOMBIBAIU COJSHBIM PaCTBOPOM,
cymunu Hag MgSO4 u koHUeHTpupoBaiu B Bakyyme. ChIpoil MpOAYKT OYUINAIH C
nomombio KX, ucnons3ys cmech Hept/EtOAcC.

Memoo B

K cmecu kerona E-5 unu E-10 (1 2xB.) u amuna BB-7 (ot 1.1 1o 1.2 5kB.) B TT'®

(3 mn/mmone) nmoGamisnu uzonpomnmokcun turaHa(lV) (or 3 no 4.4 5kxB.) U p-p
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nepememnBanu npu KT B

189

TeyeHue 18

CMmech

oxnaxnanu no O0°C wu

nocinenosarenbHo noOasimsim MeOH (6 ma/mmonb) u NaBHy (ot 1.3 mo 2 3kB.).

ITocne nepememnBanus B TedeHue 3amnaHHoro BpeMenu npu KT (cm. Tabmumy 53),

pPEaKLMOHHYK cMecb racuinu Boaoil u 1M p-pom NaOH wu skctparuposanu ¢

nomompbio EtOAc. Ilpu HE0OXOAMMOCTH BBINOJHSAIH (UIBTPOBAHUE Yepe3 HAOUBKY

Ilenuta. OO0benuHeHHBIE OPT. (a3bl MPOMBIBAIH COJISIHBIM PACTBOPOM, CYIIMJIM Hax

MgSO4 u xoHIEeHTpUpoBaiu B Bakyyme. CbIpoll mpOAyKT ouumiaiu ¢ nmomombo KX,

ucnonb3ysi cmech Hept/EtOAc, unn ¢ momombto npen. XXX-MC, ucnonb3ysi Meton 5

unu 8.

Taoauua 53

E-6

HaszBanue

Pearenr
E-5 uamu
E-10

Pearenr
BB-7

Metoa
Bpemsi

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHBIE
m/z
[M+H]"

E-6-1

[1-(2-DPTOp-6-
MeTHIJI(EHII )-TTUTIePUIUH -
4-unl-{1-[1-meTtun-3-(2-
TpudTOopMeTHUIOEHINTAMIH
0)-1H-ntupazon-4-wn]-
STHJI } -aMUH

E-5-1

BB-7-1

0.89 (I)

490.28

E-6-2

[1-(2-DTOp-6-
MeTHJI(EHIII )-TTUTIePUANH-
4-unl-{1-[1-
(TeTparunponupaH-2-uin)-
3-(2-
TpuPTOPMETHIOCH3NITAMHUH
0)-1H-nupaszon-4-un]-
STHJI } -aMHUH

E-5-2

BB-7-1

0.96 (I)

560.38

E-6-3

{1-[1-Huknonponun-3-(2-
TpudTOopMeTHUIOSHINTAMIH
0)-1H-nupazon-4-un]-
stuin }-[ 1-(2-¢pTop-6-
MeTHJI(EHII )-TTUTIePUAUH-
4-un|-amMmuH

E-10-1

BB-7-1

0.98 (I)

516.39

E-6-4

{1-[1-Huknonponuin-3-(2-
TpudTOpMeTHUIOSHINTAMIH
0)-1H-nupazon-4-un]-
stun }-[1-(2-gudropmernn-
6-pTopbeHunn)-nunepuanH-
4-un|-amMuH

E-10-1

BB-7-7

0.5

0.93 (I)

552.33
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E-6

Ha3zBanue

Pearenr
E-5 namn
E-10

Pearenr
BB-7

Metoa
BpemMs

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHBIEC
m/z
[M+H]"

E-6-5

[1-(2-AudpTopmernn-6-
dropdhenun)-nunepunuH-4-
unl-{1-[1-meTun-3-(2-
TpupTOpMETHIOCH3NITAMHUH
0)-1H-nupazon-4-un]-
STHJI } -aMUH

E-5-1

BB-7-7

0.5

0.92 (I)

526.38

E-6-6

{1-[3-(2-
[uknonponuiadeH3uIaMuH
0)-1-metun-1H-nupazon-4-

wi]-3tun }-[ 1-(2-prop-6-
MeTHIJI(EHII )-TTUTIEPUAUH-
4-un|-amMmuH

E-5-3

BB-7-1

0.91 (I)

462.36

E-6-7

[1-(2-Xnop-6-pTopdenmn)-
nunepuauH-4-nunl-{1-[1-
MeTHi-3-(2-
TpudTOopMeTHUIOEHINTAMIH
0)-1H-nupazon-4-wn]-
STHJI }-AaMUH

E-5-1

BB-7-8

0.5

0.89 (I)

510.26

E-6-8

[1-(2-Xnop-6-dpTopdhenrn)-
nunepuauH-4-unl-{1-[3-(2-
UKJIONPOMUIOCH3UITAMHUHO
)-1-metun-1H-nupaszon-4-
UJI]-3THUJ } -aMUH

E-5-3

BB-7-8

0.91 (I)

482.08

E-6-9

(1-[3-(2-
[{ukaonponunbeH3uIaMuH
0)-1-metun-1H-nupaszon-4-

wi|-3Tun -[ 1-(2-
nupTopmMeTH-6-
bropdeHun)-nmunepuauH-4-

WJi|-aMuH

E-5-3

BB-7-7

0.5

0.92 (I)

498.15

E-6-10

{1-[3-(2-
[uknonponuiadeH3uIaMuH
0)-1-metun-1H-nupazon-4-

wi]-3Tun }-[ 1-(2-
LUKJONPOMUII-6-
dbropdenun)-nmunepuauH-4-

WJI|-aMUuH

E-5-3

BB-7-9

0.5

0.92 (I)

488.37

E-6-11

(2'-Metokcu-4'-meTui-
3,4,5,6-terparuapo-2H-
[1,3"|ounupunuamn-4-un)-
{1-[1-meTun-3-(2-
TpudTOopMeTHUIOEHINTAMIH
0)-1H-ntupazon-4-wn]-
STHJI } -aMHH

E-5-1

BB-7-2

o

0.86 (I)

503.33




191

E-6

Ha3zBanue

Pearenr
E-5 namn
E-10

Pearenr
BB-7

Metoa
BpemMs

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHBIEC
m/z
[M+H]"

E-6-12

[1-(2-L{uknonpomnumn-6-
dropdhenun)-nunepunuH-4-
unl-{1-[1-meTun-3-(2-
TpuTOpMETHIOCH3NITAMHUH
0)-1H-nupazon-4-un]-
STHJI } -aMUH

E-5-1

BB-7-9

0.5

0.93 (I)

516.24

E-6-13

[1-(2-Xnop-6-pTopdenmn)-
nunepuauH-4-un]-{1-[1-
HUKJIOTpOnui-3-(2-
TpudTOopMeTHUIOEHINTAMIH
0)-1H-nupazon-4-un]-
STHJI }-aMUH

E-10-1

BB-7-8

0.5

0.93 (I)

536.22

E-6-14

{1-[1-Huknonponuin-3-(2-
UKJIONPOMUIOH3UJTAMUHO
)-1H-niupazon-4-un|-3tum}-

[1-(2-¢pTOp-6-

MeTHII(EHII )-TTUTTePUANH-

4-un|-amMuH

E-10-2

BB-7-1

0.95 (I)

488.34

E-6-15

[1-(2-Xnop-6-dpTopdhenrn)-
nunepuauH-4-un]-{1-[1-
quKjIonponui-3-(2-
LUKJIONPOMUIOeH3UITAMHUHO
)-1H-nupazon-4-un]-stum}-
aMUH

E-10-2

BB-7-8

0.94 (I)

508.32

E-6-16

{1-[1-L{uxknonponun-3-(2-
TpupTOpMETHIOCH3NITAMHUH
0)-1H-nupaszon-4-un]-
oTun }-(2'-MeTokcu-4'-
MeTuin-3,4,5,6-reTparuapo-
2H-[1,3"|0unupunuHmi-4-
WJT)-aMUH

E-10-1

BB-7-2

0.5

0.91 (I)

529.18

E-6-17

(4'-Aupropmerun-2'-
MeTokcu-3,4,5,6-
TeTparuapo-2H-

[1,3"|ounupunuamn-4-un)-
{1-[1-meTun-3-(2-
TpudTOpMeTHUIOSHIUTAMIH
0)-1H-nupazon-4-un]-
STHJI } -AaMUH

E-5-1

BB-7-10

0.88 (I)

539.26
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E-6

Ha3zBanue

Pearenr
E-5 namn
E-10

Pearenr
BB-7

Metoa
BpemMs

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHBIEC
m/z
[M+H]"

E-6-18

[1-(2-AudpTopmernn-6-
dropdhenun)-nunepunuH-4-
wi]-{1-[1-
(TerparupponupaH-2-uin)-
3-(2-
TpudTOopMeTUIOSHINTAMIH
0)-1H-nupazon-4-un]-
STHJI } -aMUH

E-5-2

BB-7-7

0.5

0.97 (I)

596.33

E-6-19

[1-(2-Xnop-6-pTopdenmn)-
nunepuauH-4-un]-{1-[1-
(TeTparunponupaH-2-uin)-
3-(2-
TpudTOpMeTHUIOSHINTAMIH
0)-1H-nupazon-4-un]-
STHJI }-AaMHUH

E-5-2

BB-7-8

0.98 (I)

580.31

E-6-20

(4'-Aupropmernn-2'-
MeTokcu-3,4,5,6-
TeTparuapo-2H-

[1,3"|ounupunuamn-4-un)-
{1-[1-(TeTparunponupaH-
2-un)-3-(2-
TpudTOpMeTUIOEHINTAMIH
0)-1H-nupazon-4-un]-
STHJI } -aMUH

E-5-2

BB-7-10

0.5

0.98 (I)

609.09

E-6-21

[1-(2-DPTOp-6-
MeTUJI(eHII )-TTHIEePUAUH -
4-un]-(1-{1-metun-3-[(3-
TpUPTOPMETHIINUPHUANH-2-
uIMeTu)-aMuHo |- 1 H-
nUpas3o-4-ui}-3Tui)-aMiuH

E-5-5

BB-7-1

0.5

0.83 (I)

491.26

E-6-22

(2'-Metokcu-4'-metun-
3,4,5,6-Terparuapo-2H-
[1,3"|ounupunuamn-4-un)-
(1-{1-metun-3-[(3-
TpudTOpMETUINUPUIUH-2 -
uameTwi)-aMunao |- 1 H-
nupas3oi-4-ui}-3Tui)-aMiuH

E-5-5

BB-7-2

0.5

0.77 (I)

504.26

E-6-23

{1-[1-Huknonponun-3-(2-
TpudTOpMeTHUIOEHINTAMIH
0)-1H-ntupazon-4-un]-
stun}-(4"-nudpropmerun-2'-
MeTOokcu-3,4,5,6-
TeTparuapo-2H-
[1,3"|ounupunuamn-4-un)-
aMHH

E-10-1

BB-7-10

0.92 (I)

565.27
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E-6

Ha3zBanue

Pearenr
E-5 namn
E-10

Pearenr
BB-7

Metoa
BpemMs

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHBIC
m/z
[M+H]"

E-6-24

[1-(2-bpom-6-pTopdenun)-
nunepuauH-4-unl-{1-[1-
qukiIonponui-3-(2-
TpupTOpMETHIOCH3NITAMHUH
0)-1H-nupazon-4-un]-
STHJI } -aMHH

E-10-1

BB-7-11

1.5

0.93 (I)

580.20

E-6-25

(2'-Merokcu-4'-
tpudropmerun-3,4,5,6-
TeTparuapo-2H-
[1,3"|0unupunuamn-4-un)-
{1-[1-meTun-3-(2-
TpudTOopMeTHUIOEHIUTAMIH
0)-1H-nupazon-4-un]-
STHJI } -AaMUH

E-5-1

BB-7-12

1.5

0.93 (I)

557.32

E-6-26

{1-[3-(2-
[HuknonponuiadeH3nIaMuH
0)-1-metun-1H-nupazon-4-
ui]-3Tun j-(2'-meTokcu-4'-
MeTuin-3,4,5,6-reTparuapo-
2H-[1,3"|0unupunuHmi-4-

WJT)-aMUH

E-5-3

BB-7-2

1.5

0.86 (I)

47531

E-6-27

{1-[3-(2-
HuknonponuiabeH3niIaMuH
0)-1-metun-1H-nupaszon-4-

v |-stun f-(4'-
auGTOpMETHI-2'-METOKCH -
3,4,5,6-terparunpo-2H-
[1,3"|0unupunuamn-4-un)-
aMWH

E-5-3

BB-7-10

1.5

0.91 (I)

511.31

E-6-28

{1-[3-(2-
[uknonponuiadeH3uIaMuH
0)-1-(TeTparunponupan-2-

un)- 1 H-nupazon-4-un]-
stun}-(4"-nudropmernn-2'-
MeTokcu-3,4,5,6-
TeTparuapo-2H-
[1,3"|ounupunuamn-4-un)-
aMHH

E-5-4

BB-7-10

0.98 (I)

581.38

E-6-29

[1-(2-Xnop-6-dpTopdhenwn)-
nunepuauH-4-nnl-{1-[3-(2-
UKJIONPOMUIOeH3UJTAMHUHO
)-1-(TerparuaponupaH-2-
un)- 1 H-nupazon-4-unj-
STHJI } -aMUH

E-5-4

BB-7-8

0.98 (I)

552.36
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E-6

Ha3zBanue

Pearenr
E-5 namn
E-10

Pearenr
BB-7

Metoa
BpemMs

[4]

tr [MuH]
(OKX/MC
MeTox)

MC-
AAHHBIC
m/z
[M+H]"

E-6-30

{1-[3-(2-
HuknonponundeH3uaaMuH
0)-1-metun-1H-nupaszon-4-
ui]-3Tui }-(2'-mMmeTokcu-4'-

tpudTopmerun-3,4,5,6-
TeTparuapo-2H-
[1,3"|0unupunuamn-4-un)-
aMUH

E-5-3

BB-7-12

0.91 (I)

529.14

E-6-31

(4'-Xmop-2'-MeTOoKCH -
3,4,5,6-Terparuapo-2H-
[1,3"|ounupunuamn-4-un)-
{1-[1-meTun-3-(2-
TpudTOpMeTHUIOSHINTAMIH
0)-1H-nupazon-4-un]-
STHJI } -AMUH

E-5-1

BB-7-13

0.5

0.87 (I)

523.21

E-6-32

(4'-Xmop-2'-MeToKCH -
3,4,5,6-terparuapo-2H-
[1,3"|ounupunuamn-4-un)-
{1-[3-(2-
UKJIONPOMUIOH3UTAMHUHO
)-1-merun-1H-nupaszon-4-
WJI]-3THUJ } -aMUH

E-5-3

BB-7-13

0.5

0.87 (I)

495.26

E-6-33

{1-[1-Luknonponun-3-(2-
LUKJIONPOMUIOCH3UIAMHUHO
)-1H-nupa3on-4-un|-3Tum}-

(2'-meTokcu-4'-mMeTHI-
3,4,5,6-terparuapo-2H-

[1,3"|0unupunuamn-4-un)-

aMWH

E-10-2

BB-7-2

0.5

0.90 (I)

501.37

E-6-34

{1-[1-Huknonponui-3-(2-
UKJIONPOMUIOEH3UTAMUHO
)-1H-niupaszon-4-un]-3tun}-

(4'-nupropmernn-2'-
MeTokcu-3,4,5,6-
TeTparuapo-2H-

[1,3"|ounupunuamn-4-un)-

aMHH

E-10-2

BB-7-10

0.5

0.95 (I)

537.38

E-6-35

[1-(2-Bpom-6-pTophennn)-
nunepuauH-4-nnl-{1-[3-(2-
UKJIONPOMUIOeH3UJTAMHUHO
)-1-merun- 1 H-nupaszon-4-
WJI1]-3THI | -aMUH

E-5-3

BB-7-11

0.93 (I)

526.28

CuHTe3 NPOMEKYTOUYHBIX coeanHeHul ¢popmyJsbl E-7

Memoo A
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P-p amuna BB-34 (1 5kB.) u anpneruna win kerona BB-12 (ot 1.05 no 1.1 3kB.)
B MeOH (ot 2 no 4 mn/mmonp) nepememusainu B TedeHue 1 1 npu KT. ITopumsimu
nobasnsanun NaBHy (ot 1.6 no 2 3kB.) npu 0°C, u peaku. cMeCh NepeMeIlIuBaIN MpH
3aaHHOM Temmeparype B TeueHue 3anaHHoro BpemeHu (cm. Tabaummy 54).
Peaknuonnyrwo cmech racunu H,O npu 0°C u skctparupoBanu ¢ nomompbio EtOAc.
OO6benuneHHbIe OPT. (Ha3bl MPOMBIBAJIM COJITHBIM PAacTBOPOM, cymmian Hax MgSO, u
KOHIIEHTPUPOBAJIU B BakyyMme. [Ipu HEOOXOAMMOCTH, CBIPOW MPOAYKT OUMINAIH C
nomombio KX, ucnonbsyst EtOAc/MeOH.

Memoo B

P-p amuna BB-34 (1 5kB.), anpaeruna mwin ketona BB-12 (1.1 skB.) u AcOH (1.1
5kB.) B MeOH (1.5 mn/mmons) mepememmnBanu mox Ar B teuenue 1 4 mpu KT.
Hobasnsnn puokcun-nuxiaopun moaudnena(VI) (0.05 sks.) 8 MeOH (1.5 mun/mMmouns)
npu KT ¢ mocnenyromum nobasnenuem ¢enmncunana (1.5 skxB.). Peakm. cmech
nepeMeIlnBaJIi NpPU 33aJaHHOW TeMIepaType B Te4YeHHe 3aJaHHOTO BpPEeMEeHH (CM.
Tadoauny 54) u racunu Haceim. p-pomM NaHCO;. CMech 3KCTparupoBajiu ¢ MOMOUIBIO
AXM u obbenunenHble opr. ¢(asel cymunu Hag MgSOs M KOHUEHTPUPOBAIH B

Bakyyme. Coipo#i mpoaykt ounmmanu ¢ nomouipto KX, ncnonssys EtOAc/MeOH.

Taoauna 54
Metoa tr [Mun] MC-
Pearent | Pearent | T [°C] R AAHHDbIE
E-7 HaszBanue BB-34 BB-12 | Bpems (OKX/MC m/z
(]| ™" | vy
(4-bpom-1H-nupazon-3- A
E-7-1 wr)~(2- BB-34-1 |BB-12-4| 0 | 0.91(]) | 320.02
TpuTOpMETHIOECHI M )- 15
aMHUH )
(4-bpom-1-meTun-1H- A
E-7-2 | Wpason-3-um-(2- | pp g5 Ippyas | KT | 0.97(I) | 305.85
UKJIONPOMUIOCH3 T )- 25
aMUH )
(4-bpom-1H-niupazon-3- A
E-7-3 mn)-(2- BB-34-1 |BB-12-5| KT | 0.89(I) | 292.18
IUKJIONPOMUIOCH3 U )- 1
AMHWH
(4-bpom-1-meTun-1H- B
7.4 | TPASON-3-m)-(- | pp 345 IBR2. | KT | 087(T) | 335.08
TpuPTOPMETUINUPUIUH 18
-2-MJIMETHIT)-aMUH

CuHTe3 NPOMEKYTOUYHBIX coeanHeHul ¢popmyJbl E-8




10

15

196

K cycnen3uu wim pacTBopy mpoMexxyTodHoro coenuHenus E-7 (1 skB.) B IXM
(ot 2 no 4 mn/mmons) nobasisinu TsOH (0.1 skB.) u 3,4-gurunpo-2H-nupan (1.3
5kB.). Peaki. cmech nepememuBany Npyu 3aJaHHON TeMIlepaType B T€UEHHE 3alaHHOTO
BpeMeHn (cM. Tabmunmy 55) um racunam Haceim. BogH. p-pom NaHCO;. Cwmech
sKkcTparuposanu ¢ nomombio JXM, opr. ¢asy mpoMblBaJH HAachlll. BOJH. P-pOM
NaHCO; wu consHbeiM pacTBopoM, cymuan Hany MgSO, u KOHIEHTpUpPOBAlU B

Bakyyme. Coipo#i mpoaykt ounmaiu ¢ nomoupio KX, ucnonssys cmecs Hept/EtOAc.

Tab6auna S5
Pearenr T[°Cl | tg [vun] uxsble
E-8 Ha3BaHnue spems |(ZKX/MC
E-7 [4] meTon) m/z .
[M+H]
[4-Bpom-1-(TeTparuaponupaH-2-uin)- 50
E-8-1 1H-nupazon-3-un]-(2- E-7-1 20 1.08 (I) | 404.09
TpudTOpMETHIOEH3UIT)-aMUH
[4-Bpom-1-(TeTparuaponupaH-2-uin)- 45
E-8-2 1H-nupazon-3-un]-(2- E-7-3 18 1.06 (I) | 376.17
UKJIONPOTUIOEH3 1T )-aMUH

CuHTe3 NPOMEKYTOUYHBIX coeanHeHul dopmyJsbl E-9

K p-py THP-3amumenHoro npomexyrounoro coequnenus E-5 (1 sks.) B XM
(2 ma/mmonp) no kannaMm godasiusnu T®Y (1.5 mu/mmons). P-p nepememuBanu npu
KT B Teuenue 3amanHoro Bpemenu (cMm. Tabmuny 56), racuau npu 0°C 1M BoxH. p-
pom NaOH no pH 10-11 u skctparuposanu ¢ nomompo IXM. OObennHeHHbIE OpT.
¢aszbr cymunu Hax MgSO4 u KOHLEHTPpHUPOBaIu B BakyyMe. ChIpoil MPOAYKT OUYUILIATH

¢ momotipio KX, ucnoneszys cmech Hept/EtOAc.

Tadnauuna 56
tr [MuH] MC-
o R
E-9 Haspanme Pearentr | T [°C] OKX/MC AaHHBbIE
E-S Bpems [4] m/z
MeTox) [M+H]+
1-[3-(2- KT
E-9-1 |Tpudropmerundbensunamuuo)-| E-5-2 1 0.82 (D) 284.16
1H-nupason-4-uil-3TaHOH
1-[3-(2- KT
E-9-2 | Huknonponunbensunamuno)- | E-5-4 7 0.82 (1) 256.33
IH-nupazon-4-uin|-3TaHoH

CuHTe3 NPOMEKYTOUYHBIX coeanHeHu dopmyJsbl E-10
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Cwmecph mpomeskyTouHblx coennHeHnii E-9 (1 skB.), coenunenuii 6opa BB-10 (2
3kB.), Na,CO; (2 3kB.), 2,2’-6unupununa (1 s3xB.) u Cu(OAc), (1 s3xB.) B Tonyose (OT
10 mo 12 mu/mmonb) mponaysaiu N W HarpeBaju MPH 3aJaHHOW TeMIeparype B
TeueHue 3agaHHoro Bpemenu (cm. Tabnuuy 57). Cmecs pacnpenensiiu mexny EtOAc
win XM wu nHaceim. BogH. p-pom NaHCO; u opr. ¢asy npombIBaiu COJSHBIM
pactBopoM, cymunu Hax MgSO, u koHUHeHTpupoBaiu B Bakyyme. CbIpol HMpPOAYKT

ouninaiu ¢ nomoubo KX, ucnons3ys cmecr Hept/EtOAc.

Tadauna 57
PearenT PearenT TI°Cl | tr [mun] uxs;le
E-10 Ha3Banue E-9 BB-10 Bpems |{(KX/MC m/z
[4] MeTox) (M+H]*
Bl HuxsonpomuaG |
E-10-1| PHPTOP E-9-1 opoHOBast 0.97 (I) | 324.22
nHO)- 1 H-nmpazon-4-un]- 2.5
KHCJIOTa
3TaHOH
P ——— Wukonponua | g,
E-10-2 % p E-9-2 OpOHOBasi 0.95 (I) | 296.33
HO)-1H-nupazon-4-un]- 2
KHCJIOTa
5TaHOH

Cunrte3s coegunenu gopmyJsl la

Memoo Al (Aaxuruposanue A-3 uwau E-3: NaH/TI'®D)

K p-py npomexytounoro coenunenuss A-3 unu E-3 (1 skB.) B cmecu 6e3s. TT'®@
(ot 3 no 7.3 mu/mmounb) u 6e38. IM®PA (ot 0 no 0.7 ma/mmons) nobasisian NaH (ot
1.5 no 10 skB., B Buge 60% nucnepcuu B MuHepanbHoM Macie) npu 0°C. CycneH3uro
nepememuBaiu B TedeHue 10 MmuH u gobasnsuiu rajorenun BB-9 (ot 1.1 no 1.5 3kB.)
npu 0°C. Peaku. cMech mnepeMelinBaiM MpPH 3aAAHHOW TeMmIepaTrype B Te4YeHHUe
3aJJaHHOTO BPEMEHH IOJ BO3MOYKHBIM MHUKPOBOJHOBBIM oOnydeHuem (cm. Tabmuiy
58). Ilpu HEOOXOAUMOCTH IJIsl TOTO, UTOOBI TOCTUYD 3aBEPLICHUS PEAKUH, 1O0ABISIN
u3bbiTouHoe konmdectBo NaH (0.5 skB., B Bume 60% pgucnepcuu B MUHEPAITbHOM
macine) u/wnn ranorenuna BB-9 (0.5 3xB.). CMmech racunu BOAON MIJIM HACHIIN. BOJH. P-
pom NaHCO; u skcrparupoBanu ¢ momomnbio EtOAc. OObenuHeHHble opr. ¢assl
NPOMBIBAJIM COJISIHBIM pacTBOpoM, cymuin Hax MgSO, M KOHUEHTPHPOBAIU B
Bakyyme. Coipoit mpoaykT ounmanu ¢ nomombio KX, ucnoneszys cmecs Hept/EtOAc,
unu ¢ nomoiusto npen. XKX-MC, ucnonb3ys meron 1, 2 unu 5.

Memoo A2 (Aaxunuposanue A-3 wiu E-3 ¢ ucnoavzoeanuem NaH/T['® ¢

ROCHIeOVIOWUM OMbLICHUE)
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ITonob6en merony Al, ¢ TeM OTIMYHEM, YTO peakil. cMecb racuiau 2M BOIH. p-
pom NaOH u nepememmusanu BH npu KT nepen skcTparupoBaHueM C MOMOIIBIO
EtOAc.

Memoo B (Peaxyus Muyynooy ¢ A-3 unu E-3)

K p-py unu cycnensuu npomesxkyrouHoro coeauHenus A-3 wnu E-3 (1 3xB.) u

cnupta BB-9 (ot 1.1 1o 6 3kB.) B Tonyose (ot 3.4 no 24 mu/mMmons) nobasisiau 1M p-
p (Tpubyrundochopanunuaen)aneronurpuia B Toayose (or 1.1 nmo 2 3kB.) mon
apronom. Peaku. cMech HarpeBaju A0 3aJaHHOW TeMIepaTypbl U NMEpeMEIIHBAJIH B
TeyeHue 3amaHHoro Bpemenu (cm. Tabmuny 58). Ilpu HeoOXOOMMOCTH OJiI TOTO,
9TOOBI JOCTHYDL 3aBEPINCHUS PEAKLHH, IOCIEAOBATEIbHO M00ABJSIIN H30BITOYHBIE
konnuectBa 1M p-pa (tpubyrundocdopanununen)aneronurpuia B Toayose (0.2 3kB.)
noj aproHom. PeakMOHHYIO CMeCh racUJM BOAOHN uiau Hachill. BoAH. p-poM NaHCOs3
u skcrparupoanu ¢ nomompro EtOAc unu AXM. OOwenunenHble opr. ¢dassl
NPOMBIBAJIM COJISIHBIM pacTBOpoM, cymmin Hax MgSO, M KOHUEHTPHPOBAIU B
Bakyyme. Ceipoii mpoaykT ounmmanu ¢ nomompio KX, ucnonssys cmecr Hept/EtOAc
unun JIXM/MeOH. Ilpu HeoOXOAMMOCTH BBIMOJHSIJIH JOTOJHUTEJIbHYIO OYHCTKY C
nomouibio npen. XKXKX-MC, ucnons3ysa metroa 2, 3, 4 unu 5.

Memoo C (Huxauzauus B-3)

K cycnensuu mpomesxkyrounoro coeauneHust B-3 (1 skB.) B MeCN (ot 5.1 nmo
11.2 mn/mmons) nobasnsnu CDI (ot 5 no 7 2kB.), U peaku. cMeCh NepeMeIlnBalu MpH
3aJJaHHOW TeMmmepaType B TeueHHe 3afgaHHOro BpemeHu (cm. Tabaumy 58).
PacTBoputeny ymapuBaiu u ocTaTok pacmnpeneisiu mexay EtOAc u Bomoit. Opr.
a3y mpoOMBIBAJIH COJISIHBIM pacTBOpoM, cymmuau Haa MgSOs4 M KOHIEHTPUPOBAIH B
Bakyyme. [Ipu HeoOXOOUMOCTH, CBIPOW TPOAYKT OuUINaId ¢ mnomoinbo KX,
ucnonb3ys cmecb Hept/EtOAc/MeOH.

Memoo D (Anxunuposanue A-3: K,CO3/JIMDA)

K nmepememuBaemMomy p-py npomexkyTouHoro coenuHenus A-3 (1 skxs.) B IMOA
(ot 3.9 no 4.7 ma/mmons) nodasnsiau K,CO; (ot 1.5 1o 3 3kB.) ¢ MOCIEnyr UM
nobaBnenueM mnonaxoxasimero rajoreHuna BB-9 (ot 1.3 nmo 1.5 sxB.). Peakn. cmech
nepeMeInnBaI NpPU 33aJaHHOW TeMIepaType B Te4YeHHE 3aJaHHOrO BpPEeMEHH (CM.
Tabnuny 58). Ilpu HeoOXonMMOCTH AJIst TOTO, YTOOBI NJOCTHYD 3aBEPIICHUS] PEAKIIUH,
nobaBnsnu u30bITOUHBIE KonmyecTBa ranorenuaa BB-9 (1 sks.) mpu KT. Cwmecs

pacupenensinu mexnay EtOAc u H,O. Opr. ¢dasy mpombiBaiu BOIOW U COJSTHBIM
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pactBopoM, cymunu Haa MgSO4 u koHuUeHTpupoBaiu B Bakyyme. CbIpol NpPOAYKT
ountaiu ¢ momoupio KX, ncnons3ys cmecs Hept/EtOAc w/unun IXM/MeOH.
Memoo E (Huxausayua E-6)

K cycnensun nuamuna E-6 (1 sxB.) B MeCN (unu JIXM, coorBercTBeHHO) (OT 8
no 12.7 ma/mmouns) nobasnsiau DSC (unu CDT, coorBercTBeHHO) (0T 1.2 1o 1.3 3kB.)
u HeoOs3atenbHO EtsN (3 5kB.) mpu KT. Peaku. cmech nmepeMeinnBaiu Mpu 3aaHHOU
TeMIiepaType B TeueHHe 3amaHHOro Bpemenu (cm. Tabmuuy 58) u pacnpenensiiu
mexay EtOAc unu JIXM u IM p-pom NaOH wnu Haceim. p-pom NaHCOs. Opr. dasy
POMBIBAJIM BOAOW M COJISIHBIM PacTBOpPOM, cywuian Hag MgSO4 v KOHLEHTPUPOBAIH B
Bakyyme. Coipoit mpoaykT ounmanu ¢ nomombio KX, ucnoaesys cmecs Hept/EtOAc,

unu ¢ nomouisio nipen. XKXX-MC, ucnons3yst meron 4, 5, 8 unu 10.

Tadnauna S8
Pearent MeTon tr [MuH] MC-
A-3, |Pearent|T [°C]| X AaHHBbIE
la Hazpanue B-3, E-3| BB-9 |Bpems (ﬁce)i/oM)C m/z
nin E-6 [4] Vo veH]
6-[1-(2-®@top-6-metundenn)-
nunepuanH-4-nnl-4-(2-
TpudpTopmernnOen3umn)-1-(2- Al
Ta-1A Tp“MeT““CI)”laj“6“3”““6”“ A-3-1A |BB-9-1 | KT | 1.30(I) |618.26
BEEREA SR 66
TeTparuaponupasonof4,3-
dnupumuauH-5-0H
(ITpumep 1)
6-[1-(2-PTop-6-meTundeHun )-
nunepuanH-4-un|-4-(2-
TpudpTopmeTrnOeH3um)-2-(2- Al
la-1B Tp“MeT”“Cg‘_ﬂzaj“6”?0’“’“1“6”“ A-3-1B |BB-9-1| KT | 1.29(I) |618.28
TeTparunponupaszonio[4,3- 2
d]mupumMunuH-5-0H
(ITpumep 195)
5-[1-(2-DTop-6-meTundenn)-
nunepuanH-4-unl-7-(2-
TpudpTopmMeTnnOeH3um)-2-(2- Al
la-2 Tpmemm;‘“;j“SﬂiTOKCHMeT““ A-3-2 |BB-9-1| KT | 131(]) |618.38
Ty T, T 24
TeTparuaponupasonol3,4-
dmupumMuauH-6-0H
(ITpumep 95)
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
6-[1-(2-PTop-6-MeTundenun)-
NUNepUANH-4-unl-2-meTun-4-
(3-TpupTopmMerunnUpazuH-2- Al
a-3 unmertun)-2,4,6,7- A-3-3 |BB-9-2 | KT 1.00 (IT) | 504.17
TeTparuaponupasonof4,3- 18
d]mupumunus-5-on (Ilpumep
11)
6-[1-(2-PTop-6-meTundeHun )-
nunepuauH-4-unl-2-metun-4-
(4-TpudTOpMETUNTTHPUANH-3 - B
la-4 unmertun)-2,4,6,7- A-3-3 |BB-9-3 | 110 | 1.04 (II) | 503.19
TeTparuaponupaszonio[4,3-
d]mupumMunuH-5-0H
(ITpumep 12)
1-[1-(2-DTOp-6-MeTundenmn)-
nunepuanH-4-unl-3-(2-
TpudpTopmMeTHnOeH3uM)-7-(2- Al
la-5 |rpumeruncunanunstokcumerun| A-3-4 | BB-9-1 | KT 1.12 (II) | 618.17
)-1,3,6,7-TeTparuaponypun-2- 18
OH
(ITpumep 13)
6-[1-(2-Prop-6-MeTundennmn)-
NUNnepuauH-4-umi|-2-metuin-4-
(3-TpudTopMeTUNTIUPUANH-2- B
la-6 unmertun)-2,4,6,7- A-3-3 |BB-9-4 | 110 | 1.01 (II) | 503.16
TeTparuaponupasonof4,3- 18
d]nupumuauH-5-0H
(ITpumep 15)
7-(2-LuknonponokcuOeH3uiI)-
5-[1-(2-dpTop-6-meTundennn)-
nUnepuaInH-4-u|-2-MeTHI- Al
la-7 2,4,5,7- A-3-5 |BB-9-5| KT 1.06 (II) | 490.15
TeTparuaponupasonol3,4- 18
dmupumMuauH-6-0H
(ITpumep 21)
5-[1-(2-@Top-6-MeTundeHunn )-
nunepuanuH-4-unl-2-metTun-7-
(3-TpudTopMeTUNTIHPUANH-2 - C
la-8 unmernn)-2,4,5,7- B-3-1 - 80 1.00 (II) | 503.09
TeTparuaponupaszono[3,4- 2

d]mupumMunnH-6-0H
(ITpumep 22)
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
7-(6-Xnop-3-
TpUPTOPMETHINTUPUIUH-2 -
unmetun)-5-[1-(2-grop-6- C
la-o | MeTHAbCHII)-MUIEPUAME-4- | p 5 - 80 | 1.05(II) |537.07
uinl-2-metun-2,4,5,7- )
TeTparunponupaszono[3,4-
d]mupumMuuH-6-0H
(ITpumep 35)
5-[(R)-1-(2-DTop-6-
MeTHJI(EHII )-TTUPPOTUANH-3 -
uil-2-merui-7-(2- Al
la-10 |TpudpTopmerundensun)-2,4,5,7-| A-3-6 | BB-9-1 | KT 0.91 (II) | 488.09
TeTparuaponupasonol3,4- 18
dmupumMuauH-6-0H
(ITpumep 55)
5-[1-(2-®@Top-6-MeTundeHunn)-
nunepuanH-4-ui|-7-(2-prop-6-
TpudpTOopMeTHIOEH3 U )-2- C
la-11 metun-2,4,5,7- B-3-3 - 80 1.06 (II) | 520.07
TeTparuaponupasonol3,4- 72
d]mupumMunuH-6-0H
(ITpumep 61)
3-bens3un-6-[1-(2-¢pTop-6-
MeTHII(eHUI )-TTUTIepUANH-4 -
uin-4-(2- D
la-12 [tpudpTopmerundensun)-3,4,6,7-| A-3-7 | BB-9-1 |45 u 80| 1.10 (II) | 579.16
TeTpParuapo- 18us
[1,2,3]Tpuaszono[4,5-
d]nupumMunuH-5-0H
6-[1-(2-PTop-6-meTundeHun )-
nunepuanuH-4-unl-2-mMmetun-4- B
Ta-13 | (2-TPubTOpMETHIOCHIUN)-6,7- | \ 3 ¢ \pR o6 | 110 | 1.12(IT) | 503.15
nurunpo-4H-okcazonol5,4- 025
d]mupumMunuH-5-0H ’
(ITpumep 89)
6-[1-(2-@Top-6-MmeTundexHun)-
nunepuanH-4-unl-2-mMmetun-4- B
Ta-14 | (2-TPHGTOPMETHIOCHSUN)-6.7- |\ 3 o | B 96| 110 | 1.12(IT) | 519.04
nuruapo-4H-tuazonolS,4- 05

d]mupumMunuH-5-0H
(ITpumep 90)
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Pearenr Metoa tr [MuH] MC-
A-3, [(Pearent|T [°C] AaHHBbIE
Ia Ha3Banue B-3, E-3| BB-9 |mpems (OKX/MC m/z
win E-6 (] | M€ |MeH]
6-[1-(2-PTop-6-MeTundenun)-
NUNepUANH-4-unl-2-meTun-4-
(3-TpudpTopmMerunnUpUANH-2- B
la-15 | unmerun)-2,4,6,7-rerparuapo- | A-3-10 | BB-9-4 | 110 1.17 (I) |504.17
[1,2,3]tpuaszono[4,5- 2
d]nupumMuauH-5-0H
(ITpumep 128)
5-(2’-Merokcu-4’-MeTHII- Al
3,4,5,6-terparuapo-2H-
) MHUKPO
[1,3’ |ounupununami-4-umn)-2-
BOJIHOB
metui-7-(3-
la-16 | Ttpupropmermnnupuaun-2- | A-3-11 | BB-9-7 6°e 1.01 (I) |516.14
unmeTun)-2,4,5,7- obIyHe
HUE
TeTparuaponupaszono[3,4- 100
dmupumMunauH-6-0H 075
(ITpumep 138) '
6-(2’-Metokcu-4’-mMeTuIi-
3,4,5,6-terparuapo-2H-
[1,3’ |ounupununani-4-umn)-2-
meTni-4-(2- B
la-17 |tpudpTopmernndensun)-2,4,6,7-| A-3-12 | BB-9-6 | 110 1.17 (I) | 516.02
TETpParuapo- 1
[1,2,3]Tpuaszonol4,5-
d]nupumuaus-5-ox
(ITpumep 145)
6-(2’-Mertokcu-4’-MeTui-
3,4,5,6-terparugpo-2H-
[1,3’|ounupunuaun-4-um)-2-
metui-4-(3- B
la-18 | Ttpudropmermnnupunun-2- | A-3-12 | BB-9-4 | 110 1.07 () |517.11
unMeTun)-2,4,6,7-reTparuapo- 18
[1,2,3]Tpuaszonol4,5-
d]mupumMunuH-5-0H
(ITpumep 146)
5-[1-(2-@Top-6-MeTundenunn )- D
nunepuanH-4-unl-7-(3- 140
TPpUPTOPMETHITUPUAUH-2 - 4
la-19 HAMeTL)-2-(2- A-3-2 | BB-9-7 [MTPO | 06 (1) | 619.39
TPUMETHUIICHIIAH UJI3TOK CUMETHII BOJIHOB
)-2,4,5,7- oe
TeTparuaponupasonol3,4- obnyue
dnupumMunuH-6-0H HUE
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-(2’-Merokcu-4’-meTui-
3,4,5,6-terparunpo-2H-
[1,3’ |ounupununami-4-umn)-7-
(2-rpudropmeTundoensun)-2-(2- Al
[a-20 |rpumeTuncunanumsytokcumerus| A-3-13 | BB-9-1 | KT 1.27 () |631.22
)-2,4,5,7- 18
TeTparunponupaszonof3,4-
d]mupumMunuH-6-0H
(ITpumep 196)
6-[1-(2-@Top-6-MmeTundeHu )-
nunepuanH-4-unl-4-(3-
TPUPTOPMETHIMTUPUIUH-2 -
unMeTun)-2-(2- Al
la-21 |tpumeTuncunanunstokcumetrun| A-3-1B | BB-9-7 | KT 1.24 (1) | 619.25
)-2,4,6,7- 18
TeTparuaponupaszono[4,3-
dmupumMunuH-5-0H
(ITpumep 199)
6-[1-(2-@Top-6-MeTundennn)-
nunepuauH-4-unl-2,7-
Ta-22 AMMETHII-4-(2- E-3-1 | BB-9-1 1?11" 1.22 (1) | 516.07
& TpupTopmMeTundensun)-2,4,6,7-| 7 3 22 '
TeTparuaponupaszonof4,3-
d]nupumMuauH-5-0H
7-(2-bpom-6-
TpudpTopmerundensum)-5-[1-(2-
dTop-6-meTundenun)- Al
la-23 | mmepmmmn-d-unl-2-2- |\ 55 ippog| KT | 135(1) |696.27
TPUMETHUIICHIIAH UJISTOK CUMETHII 18
)-2,4,5,7-
TeTparunponupaszono[3,4-
d]nupumMunuH-6-0H
6-(2’-Metokcu-4’-mMeTuI-
3,4,5,6-terparuapo-2H-
[1,3’ |ounupununami-4-umn)-4-
(2-rpudropmerundensun)-1-(2- Al
la-24 |tpumetuncunanundtokcumetrun| A-3-14 | BB-9-1 | KT 1.25() | 631.40
)-1,4,6,7- 18

TeTparuaponupaszonio[4,3-
d]mupumMunuH-5-0H
(ITpumep 216)
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-[1-(2-®Top-6-MeTunpeHnn)-
4-MetunnunepuauH-4-umil-2-
metun-7-(2- Al
la-25 |tpudTopmerundensun)-2,4,5,7-| A-3-15 | BB-9-1 | KT 1.20(I) |516.26
TeTparuaponupaszonol3,4- 24
d]mupumMunuH-6-0H
(ITpumep 217)
5-[1-(2-@Top-6-MeTundeHunn )-
nunepuauH-4-unl-2,4-
Ta-26 AuMeTHI-7-(2- E-6-1 AE) 1.21(I) |516.22
& TpupTopmeTundensun)-2,4,5,7-| i 35 210 '
TeTparunponupaszono[3,4- '
d]mupumMunnH-6-0H
5-[1-(2-®@Top-6-MeTundeHunn)-
azenaH-4-wmi|-2-metun-7-(2- Al
la-27 |tpudpTopmernndensun)-2,4,5,7-| A-3-16 | BB-9-1 | KT 1.22 () |516.17
TeTparuaponupaszonof3,4- 5
dnupumMuuH-6-0H
7-(2-LuknonponunOeH3n)-5-
[1-(2-¢pTOp-6-MeTundenun)-
NUNepUuauH-4-ui]-2-MeTulI- B
la-28 2,4,5,7- A-3-5 | BB-9-9| 110 1.19 (I) | 474.23
TeTparuaponupaszonof3,4- 1
d]mupumunuH-6-0H
(ITpumep 228)
6-[1-(2-PTOp-6-MeTundeHmN)-
nunepuauH-4-umnl-4-(3-
TPUPTOPMETHITUPUTUH-2 -
uiametun)-1-(2- Al
[a-29 |rpumeTuncunanunstokcumetrus| A-3-1A | BB-9-7 | KT 1.24 () |619.22
)-1,4,6,7- 48
TeTparunponupaszono[4,3-
d]mupumMunuH-5-0H
(ITpumep 230)
5-[1-(2-@Top-6-MeTundeHunn )-
nunepuanH-4-unl-7-(2-
U30TNPONUIOEH3 M )-2-METUJI- Al
[a-30 2,4,5,7- A-3-5 |[BB-9-10| KT 1.22 (I) | 476.21
TeTparuaponupasonol3,4- 18

d]mupumMunnH-6-0H

(ITpumep 231)
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-[1-(2-®Top-6-MeTunpeHnn)-
NUnepuaAnH-4-unl-2-metun-7-
(2-rpudpropmeroxcudensun)- Al
la-31 2,4,5,7- A-3-5 |[BB-9-11| KT 1.20(I) |518.19
TeTparuaponupasonol3,4- 18
d]mupumMunuH-6-0H
(ITpumep 232)
7-(2-Xnop6en3mn)-5-[1-(2-
dTop-6-MeTund eHm)-
nUnepuaInH-4-u|-2-MeTu- Al
l[a-32 2,4,5,7- A-3-5 |BB-9-12| KT 1.17 (I) | 468.13
TeTparuaponupasonol3,4- 18
d]mupumMunnH-6-0H
(ITpumep 233)
5-[1-(2-@Top-6-MeTundeHunn )-
3-MeTUNNUPPOIUAUH-3-UN]-2-
Ta-33 meTu-7-(2- A-3-17 | BB-9-1 1?11" 1.15 (1) | 502.16
& TpupTopmeTundensun)-2,4,5,7-| = e 18 15 ’
TeTparuaponupaszonol3,4-
dnupumMunnH-6-0H
7-(2,4-AudTop-6-
nszonponokcudensun)-5-[1-(2-
dTop-6-MeTundeHmN)- B
la-34 | MHUCPHAMMAIII2METI )55 1BB-9-13] 110 | L18() |528.23
TeTparuaponupasonol3,4-
d]mupumuauH-6-0H
(ITpumep 236)
6-[1-(2-PTop-6-meTundeHun )-
nunepuauH-4-unl-7-metun-4-
(2-rpudropmerundenzun)-1-(2- Al
Ta-35 Tp“Mem“c““f‘j“;immmem“ E-3-2 |BB-9-1| KT | 1.31() |632.19
)-1,4,6,7- 18
TeTparuaponupasonof4,3-
d]mupumMunuH-5-0H
(ITpumep 237)
5-[1-(2-@Top-6-MeTundeHunn)-
nunepuanH-4-unl-2-metun-7-
(2-metnn-4- B
la-36 | TPUPTOPMETHITHASON-S- | )\ 3 5 |pp.o 14| 110 | 1.16(T) |523.16
unmeTun)-2,4,5,7- 18

TeTparuaponupasonol3,4-
dmupumMuuH-6-0H
(ITpumep 240)
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Ia

HaszBanue

Pearent
A-3,
B-3, E-3
niau E-6

PeareHnr
BB-9

Metoa
T [°C]
BpeMs

[4]

tg [MuH]
(OKX/MC
MeTox)

MC-
AAHHDBIC
m/z
[M+H]"

Ta-37

5-[1-(2-®Top-6-MeTunpeHnn)-
NUNepUANH-3-un]-2-MmeTun-7-
(2-rpudropmerundensmn)-
2,4,5,7-

TeTparuaponupaszonol3,4-
d]nupumMunuH-6-0H

A-3-18

BB-9-1

Al
KT
18

1.17 ()

502.18

[a-38

5-[1-(2-@Top-6-meTundeHunn )-
nunepuauH-4-unl-2-metTun-7-
[1-(2-TpudTopmernndenn)-
stun]-2,4,5,7-

TeTparuaponupaszonof3,4-
dnupumMunuH-6-0H

A-3-5

BB-9-15

110
1

1.21 (1)

516.21

Ia-39

5-[1-(2-@Top-6-meTundeHunn )-
nunepuanH-4-unl-7-(2-
TUAPOKCHOEH3UI )-2-MeTHII-
2,4,5,7-

TeTparuaponupaszono[3,4-
dnupumMuuH-6-0H

A-3-5

BB-9-16

A2
KT

1.15 ()

449.95

Ta-40

5-[1-(2-®Top-6-MeTundeHnn)-
nunepuauH-4-umnl-7-(4-
U30NPONUITUPUMHUINH-S -
UIMeTH)-2-MeTun-2,4,5,7-
TeTparuaponupaszonof3,4-
d]mupumMunnH-6-0H
(ITpumep 249)

A-3-5

BB-9-17

110
5.5

1.19 (I)

478.22

la-41

7-(2-2Tokcubensmn)-5-[1-(2-
dTop-6-meTundennn)-
nUnepuaInH-4-u|-2-MeTHI-
2,4,5,7-
TeTparunponupaszono[3,4-
d]mupumMunnH-6-0H
(ITpumep 252)

A-3-5

BB-9-18

110

1.16 ()

478.19

Ta-42

4-(2-LuknaonponunOeH3u)-6-
[1-(2-¢pTOp-6-MeTundenunn)-
nUunepuanH-4-u|-2-MeTuI-
2,4,6,7-
TeTparuaponupaszono[4,3-
dmupumMunuH-5-0H
(ITpumep 259)

A-3-3

BB-9-9

110
1

1.20 (1)

474.20
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Pearenr Metoa tr [MuH] MC-
A-3, [(Pearent|T [°C] AaHHBbIE
Ia Ha3Banue B-3, E-3| BB-9 |mpems (OKX/MC m/z
win E-6 (] | M€ |MeH]
6-[1-(2-PTop-6-MeTundenun)-
nunepuanH-4-unl-4-(2-
W30 POMUIOEH3 U )-2-MEeTHIT- Al
la-43 2,4,6,7- A-3-3 |[BB-9-10| KT 1.22 (I) | 476.20
TeTparuaponupasonof4,3- 18
d]mupumMunuH-5-0H
(ITpumep 260)
6-[1-(2-PTop-6-meTundeHun )-
nunepuauH-4-unl-2-metun-4-
[1-(2-TpudTopmernndenn)- B
la-44 A-3-3 |[BB-9-15| 110 1.18 (I) | 516.21
stun]-2,4,6,7- )
TeTparuaponupaszonio[4,3-
d]nupumMunuH-5-0H
5-[1-(2-@Top-6-MeTundeHunn )-
azeTHuauH-3-un|-2-metmn-7-(2-
B
Ta-45 |TPUPTOPMETHIOCHSUN)-2,4,5.7-| 4 3 19 | BB.o.6 | 100 | 1.17 (IV) | 474.01
TeTparuaponupaszonof3,4- )
dmupumMuauH-6-0H
(ITpumep 264)
5-[1-(2-®Top-6-MeTundeHunn)-
nunepuauH-4-umnl-7-(4-
U30NPONOKCUITUPUAAZUH-3- B
la-46 | wunmermn)-2-metun-2,4,5,7- A-3-5 |BB-9-19| 100 0.89 (I) | 494.21
TeTparuaponupasonol3,4- 18
dnupumuauH-6-0H
(ITpumep 267)
4-(2-LukaonponuinbeH3u)-6-
[1-(2-¢pTOp-6-MeTundenun)-
nunepuauH-4-unl-7-meTun-2-
(TeTparunponupaH-2-ui)- B
la-47 2,4,6,7- E-3-3 |BB-9-9| 110 1.22 (I) | 558.34
TeTparuaponupasonof4,3- 3.5
d]mupumMunuH-5-0H
(cMech qUacTepeon3OMepoB)
(ITpumep 268)
4-(2-LuknonponunOeH3n)-6-
(2'-metokcu-4'-metun-3,4,5,6-
TeTparuapo-2H-
[1,3'|ounupunuumn-4-un)-7- B
Ta-48 | METHA-2-(TeTPATMAPONUPA-2-| | 3 4 | B 99| 110 | 1.14(T) | 571.34
un)-2,4,6,7- 18

TeTparunponupaszonio[4,3-
d]mupumMunuH-5-0H
(cMech quacTepeon3oMepoB)
(ITpumep 269)
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-[1-(2-®Top-6-MeTunpeHnn)-
NUNepuaAnH-4-unl-4-meTun-2- E
(Trerparupponupan-2-un)-7-(2-
KT
la-51 [TPubTOPMETIAG HSIUN)-2,4,5,7-| | 6 ) - 1.5 | 1.25(1) |586.40
TeTparuaponupaszonol3,4- v 50
d]nupumMuauH-6-0H
0.25
(cMech qUacTepeou3OMepoB)
(ITpumep 313)
6-(2'-Mertokcu-4'-meTui-
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuann-4-un)-7-
MeTUJI-2-(TeTparugponupan-2- B
[a-53 uin)-4-(2- E-3-4 |BB-9-6| 110 1.14 (I) | 599.35
TpudpTopmeTnnOeHsun)-2,4,6,7- 18
TeTparuaponupaszonio[4,3-
dmupumMunuH-5-0H
(cMech TUacTepeon3OMepoB)
6-[1-(2-PTop-6-MeTundenHnn)-
nunepuanuH-4-unl-7-meTun-2-
(TeTparunponupas-2-uin)-4-(2- Al
TpudpTopmeTnnOensun)-2,4,6,7-
la-54 E-3-3 |BB-9-1| KT 1.21 (I) | 586.35
TeTparuaponupasonof4,3- 18
dmupumMuaun-5-0H
(cMech quacTepeonu3oOMepoB)
(ITpumep 294)
2-Iuknonponun-5-[1-(2-¢prop-
6-MeTu( eHUN)-NunepuanH-4- B
un|-4-metun-7-(2-
1a-55 tpudpTopmerundensun)-2,4,5,7- E-6-3 i Eg 124 (D) | 54228
TeTparunponupaszonof3,4-
d]nupumuauH-6-oH
2-Iuknaonponun-5-[1-(2-
nupropmerun-6-propderun)-
nunepuauH-4-unl-4-metun-7- E
la-56 | (2-tpudTopmerundeH3un)- E-6-4 - KT 1.24 (I) | 578.15
2,4,5,7- 5
TeTparuaponupaszonof3,4-
dmupumMunnH-6-0H
5-[1-(2-AudTopmernn-6-
dbropdenun)-nmunepunguH-4- E
ui|-2,4-numetrun-7-(2-
la-57 TpudpTopmernnOensun)-2,4,5,7- E-6-5 i Ifg 122D | 352.30

TeTparuaponupaszono[3,4-
d|nupumMuanH-6-0H




209

PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T [°C] JAAHHBIE
la Haspaunue B-3, E-3| BB-9 |Bpems (ﬁcﬁ/olf)c m/z
uiau E-6 [u] [M+H]
7-(2-HuxnonponundeHs3un)-5S-
[1-(2-¢pTOp-6-MeTundenun)- B
la-sg |~ "mepnami-d-unl-2.4- E-6-6 | - KT | 1.22(D) |488.34
numetun-2,4,5,7- 20
TeTparuaponupaszonol3,4-
d]nupumMunuH-6-0H
5-[1-(2-Xnop-6-pTopdennn)-
nunepuauH-4-unl-2,4- E
numeTun-7-(2-
1a-59 TpudpTopmernndensun)-2,4,5,7- E-6-7 i I;;)F 123D |3536.23
TeTparuaponupaszono[3,4-
dmupumMunnH-6-0H
5-[1-(2-Xnop-6-¢pTopdennn)-
nunepuanH-4-unl-7-(2- E
la-60 | MKAOMPOMMIOCHINN)-2.4- | ¢ o - KT | 1.20(I) |508.32
numeTtun-2,4,5,7- 5
TeTparuaponupaszonof3,4-
dnupumMuuH-6-0H
7-(2-LuknonponunOeH3n)-5-
[1-(2-nudpTopmernn-6- E
dropdenun)-nmunepunuH-4-
a6l | X smiernnn 457, | E07 ; K4T 1.18 () | 524.31
TeTparuaponupaszonof3,4-
dnupumMuanH-6-0H
7-(2-HuxnaonponundeHs3un)-5S-
[1-(2-qukaonponun-6- E
dropdenun)-nunepunuH-4-
la-62 w]-2,4- mimeTun-2,4.,5.7- E-6-10 - K3T 1.22 (I) | 514.05
TeTparunponupaszono[3,4-
d]nupumMuuH-6-0H
6-[1-(2-Xnop-6-pTopdenrn)-
nunepuanuH-4-unl-7-meTumn-2-
(TeTparunponupaH-2-uin)-4-(2- Al
la-63 |TpudpTopmerundensun)-2,4,6,7-| E-3-5 | BB-9-1 | KT 1.25 () | 606.32
TeTparuaponupasonof4,3- 18
d]mupumMunuH-5-0H
(cMech TUacTepeon3OMepoB)
6-[1-(2-AudTopmeTnn-6-
dbTopdenun)-nmunepunguH-4-
uin|-7-mMeTumn-2-
Al
Ta-64 | (TETParMAPONMpAN-2-um)-4-Q-| ¢ 3 ¢ \pp o1 | KT | 124(1) | 62234
TpudpTopmernnOeHsun)-2,4,6,7- 18

TeTparuaponupaszonio[4,3-
d]mupumMunuH-5-0H
(cMech TUacTepeon3OMepoB)
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-(2'-Metokcu-4'-meTun-
3,4,5,6-terparunpo-2H-
[1,3"|0unupunununi-4-un)-2,4- E
la-65 auMeTu-7-(2- E-6-11 - KT 1.13 (I) |529.13
tpudpTopmerundensun)-2,4,5,7- 18
TeTparunponupaszonol3,4-
d]nupumMuauH-6-0H
5-[1-(2-I{uknonponun-6-
dbropdenun)-nmunepuguH-4- E
uin|-2,4-numetun-7-(2-
la-66 rpudbTopMeTHIGensmn)-2.4.5.7- E-6-12 - K2T 1.22 (I) | 54233
TeTparuaponupaszonof3,4-
d]mupumMunnH-6-0H
5-[1-(2-Xnop-6-¢pTopdennn)-
nunepuauH-4-unl-2-
E
[a-67 | MWKIONpOMMI-4-MeTUN-7-(2- | p ¢ |3 - KT | 1.26 (1) |562.05
TpudpTopmernnOensun)-2,4,5,7- 18
TeTparuaponupaszono[3,4-
dnupumMunuH-6-0H
2-IMuknonponuin-7-(2-
nukiIonponuiadensun)-5-[1-(2-
dTop-6-MeTundeHmn)- E
la-68 | nunepuaun-4-un]-4-metun- | E-6-14 - KT 1.23(I) |514.16
2,4,5,7- 18
TeTparuaponupasosnol3,4-
dnupumMuauH-6-0H
5-[1-(2-Xnop-6-pTopdennn)-
nunepuauH-4-unl-2-
HUKJIOMpOnuI-7-(2- E
[a-69 LUKJIOMPOTUIOEH3 U )-4- E-6-15 - KT 1.24 (I) |534.32
metun-2,4,5,7- 18
TeTparunponupaszono[3,4-
d]mupumMunnH-6-0H
2-Ilukaonponua-5-(2'-
MeTokcHu-4'-metun-3,4,5,6-
TeTparuapo-2H-
[1,3"]ounupunuamnn-4-umn)-4- E
Ia-70 ’ E-6-16 - KT 1.16 (I) | 555.35
MeTu-7-(2- 18

TpudpTopmernndensun)-2,4,5,7-

TeTparuaponupaszono[3,4-
dnupumMunuH-6-0H
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-(4'-Audpropmernn-2'-
MeTOKCH-3,4,5,6-TeTparuapo-
2H-[1,3'|ounupuanann-4-un)- E
la-71 2,4-numerun-7-(2- E-6-17 - KT 1.21 (I) | 565.26
tpudpTopmerundensun)-2,4,5,7- 16
TeTparunponupaszonol3,4-
d]nupumMunuH-6-0H
5-[1-(2-AudTopmeTnn-6-
dbropdenun)-nmunepuguH-4-
uin|-4-meTumn-2-
(TeTparunponupas-2-uin)-7-(2- E
[a-72 |TpudpTopmerundensun)-2,4,5,7-| E-6-18 - KT 1.25 () | 622.35
TeTparuaponupasonol3,4- 18
dmupumMuauH-6-0H
(cMech nUacTepeon3OMepoB)
(ITpumep 341)
5-[1-(2-Xnop-6-pTopdennn)-
nunepuanuH-4-unl-4-metTun-2-
(TeTparunponupas-2-uin)-7-(2- B
[a-73 |TPHPTOPMETHIOCHSMN)-2,4,5,7-| b ¢ g - KT | 1.27() |606.26
TeTparuaponupaszono[3,4- 7
dmupumMunuH-6-0H
(cMech quacTepeon3oOMepoB)
(ITpumep 342)
5-(4'-Audpropmernn-2'-
METOKCH-3,4,5,6-TeTparuapo-
2H-[1,3"|ounupunuami-4-mi)-
4-meTun-2-(TerparuaponupaH- E
Ta-74 2-un)-7-(2- E-6-20 - KT | 1.26(I) |635.34
tpudpTopmernndensun)-2,4,5,7- 75 ' ’
TeTparunponupaszono[3,4-
d]mupumMuauH-6-0H
(cMech qUacTepeon3OMepoB)
(ITpumep 343)
5-[1-(2-@Top-6-MeTundenunn )-
nunepuauH-4-unl-2,4-
numetun-7-(3- E
la-75 | tpudropmermnnupunun-2- | E-6-21 - KT 1.12 (1) |517.27
unmernn)-2,4,5,7- 18

TeTparuaponupaszonof3,4-
dmupumMunH-6-0H
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
5-(2'-Metokcu-4'-meTun-
3,4,5,6-terparunpo-2H-
[1,3"|0unupunununi-4-un)-2,4- B
la-76 aumeri-7-(3- E-6-22 | - KT | 1.01() |530.12
TPUPTOPMETHITUPUTUH-2 - 18
unmetun)-2,4,5,7-
TeTparunponupaszonof3,4-
dnupumMunuH-6-0H
2-Ilukaonponui-S-(4'-
audTOpMETHII-2'-METOKCH -
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuani-4-umn)-4- E
la-77 ’ E-6-23 - KT 1.23 (I) | 591.28
MeTui-7-(2- 18
TpudpTopmernndensun)-2,4,5,7-
TeTparuaponupaszono[3,4-
dnupumMunuH-6-0H
5-[1-(2-bpom-6-pTopdennn)-
nunepuauH-4-unl-2-
E
[a-78 | KIOMPOMMI-4-METHI-T-(2- | ) - KT | 1.26(1) |606.19
TpudpTopmerundensun)-2,4,5,7- 18
TeTparuaponupaszono[3,4-
dnupumMunun-6-0H
5-(2'-Metokcu-4'-
TpupTopmerun-3,4,5,6-
TeTparuapo-2H- E
la-70 | -3 10MmupuaMHIA-4-11)-24- | p ¢ 55 | KT | 1.24(D) |583.25
aumeTun-7-(2- 18
tpudpTopmerundensun)-2,4,5,7-
TeTparunponupaszonof3,4-
d]mupumMunH-6-0H
7-(2-LuknonponunbeH3n)-5-
(2'-metokcu-4'-metun-3,4,5,6-
TeTparuapo-2H- E
[a-80 | [1,3"]6unupuannun-4-mn)-2,4- | E-6-26 - KT 1.11 (I) |501.29
numeTtun-2,4,5,7- 18
TeTparuaponupaszonof3,4-
dnupumMunuH-6-0H
7-(2-LuknonponunOeH3n)-5-
(4'-mupropmernn-2'-MeTOKCH-
3,4,5,6-terparuapo-2H- E
[a-81 | [1,3"]6unupuannun-4-un)-2,4- | E-6-27 - KT 1.19(I) | 537.25
numetuin-2,4,5,7- 72

TeTparuaponupaszono[3,4-
dmupumMunnH-6-0H
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
7-(2-HuxnonponundeHs3un)-5S-
(4'-nudTopmeTnin-2'-MeTOKCHU-
3,4,5,6-terparugpo-2H-
[1,3']ounupunuamni-4-un)-4- B
[a-g2 | METHI-2-(TeTpArUAPONUpA-2- | b ¢ »g - KT | 1.24(1) |60735
un)-2,4,5,7-
18
TeTparunponupaszonof3,4-
dnupumMuanuH-6-0H
(cMech quacTepeou3oOMepoB)
(ITpumep 364)
5-[1-(2-Xnop-6-¢pTopdennn)-
nunepuauH-4-umnl-7-(2-
UKJIONPOMUIOeH3 U )-4-
MeTUJI-2-(TeTparugponupan-2- E
[a-83 un)-2,4,5,7- E-6-29 - KT 1.25 () | 578.16
TeTparuaponupasonol3,4- 18
dmupumMuauH-6-0H
(cMech nuacTepeon3OMepoB)
(ITpumep 365)
7-(2-LuknonponunOeH3n)-5-
(2'-merokcu-4'-TpudpropmeTnn-
3,4,5,6-terparugpo-2H- E
la-84 | [1,3"]6unupuannun-4-un)-2,4- | E-6-30 - KT 1.23 (I) | 555.33
numeTtun-2,4,5,7- 18
TeTparuaponupasosol3,4-
dnupumuauH-6-0H
5-(4'-Xnop-2'-meTokcu-3,4,5,6-
TeTrparuapo-2H-
[1,3"|0unupunuaui-4-un)-2,4- E
Ia-85 numerui-7-(2- E-6-31 - KT 1.19 (I) | 549.26
tpudpTopmernndensun)-2,4,5,7- 18
TeTparunponupaszonof3,4-
d]nupumMunuH-6-0H
5-(4'-Xnop-2'-meTokcu-3,4,5,6-
TeTparuapo-2H-
[1,3"]ounupunuann-4-un)-7-(2- E
[a-86 | uuknonmponundbensnn)-2,4- E-6-32 - KT 1.19() |521.29
numeTuin-2,4.5,7- 18

TeTparunponupaszono[3,4-
dmupumMunH-6-0H
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PeAareHT Me:gn tr [mun] MC-
-3, |Pearent|T JAaAHHbIE
Ia Ha3Banue B-3, E-3| BB-9 Bp[eMs]l (OKX/MC m/z
win E-6 (] | M€ |MeH]
2-Iuxnonponuin-7-(2-
LUKJIONPONUIOeH3 I )-5-(2'-
MeTOKCH-4'-MeTun-3,4,5,6- B
TeTparuapo-2H-
[a-87 [1,3']6HnHpHARHHI-4-H)-4- E-6-33 - Ifg 1.15 (1) |527.37
metun-2,4,5,7-
TeTparunponupaszonof3,4-
d]mupumMunnH-6-0H
2-IMuknonponui-7-(2-
UKJIOTPONUIOeH3u)-5-(4'-
audTOpMETHII-2'-METOKCH - E
la-88 | 3% >,0-Terparunpo-2H- E-6-34 ; KT | 1.22(I) |563.37
[1,3"]ounupunuamnn-4-umn)-4- 18
metun-2,4,5,7-
TeTparuaponupaszono[3,4-
dmupumMunH-6-0H
5-[1-(2-bpom-6-pTopdennn)-
nunepuanH-4-unl-7-(2- B
la-80 | MMKAOMPOMMIOCHSN)-2.4- | p ¢ 55 | KT | 1.22(D |552.28
numeTtun-2,4,5,7- 15
TeTparuaponupaszono[3,4- '
dmupumMuanH-6-0H

Cunre3 coenunenui ¢popmyasl Ib u Ic

Memoo A (lloanoe omwyennenue SEM)

Cmaous A (Obpabomka ¢ nomowvio TOY):

K p-py SEM-3amuimeHHOro npomexxytounoro coenuHenus la (1 skB.) B XM
(ot 2 no 4 ma/mmonp) mo kamwisim podaBinsium TA®Y (ot 4 mo 6 mia/mmons). P-p
nepememnBanu npu KT B Teuenue 3anannoro Bpemenu (cM. Tabmuny 59), racunu npu
0°C 32%-ubM unu 1M BogH. p-pom NaOH no pH 7-8 u skcTtparupoBaiu ¢ MOMOLIbIO
JAXM. OO6venunenHbie opr. ¢asel cymuau Haa MgSOs W KOHIEHTPUpPOBAIH B
BaKyyMe.

Cmaous B ([lononrnumensnas oopabomra):

Ceipoit mponykT pactBopsinu B TI'® (ot 5 go 10 mu/mMmons) u obpabaTeiBanu
sTuneHauamMuHoM (3 3kB.) B TedeHue oT 30 muH no 1 4 mpm 60°C. Peaku. cmech
pacnpenensinu Mexay JAXM u Bomod u opr. a3y NpOMBIBAIHU COJISTHBIM PAacTBOPOM,
cymminn Hax MgSO4 U KOHLEHTpupoBanu B Bakyyme. IIpu HeoOXOQUMOCTH, CBHIpPOH

npoaykT ounmanu ¢ nomombio KX, ncnonesys cmecs Hept/EtOAc.
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Memoo B (Hacmuunoe omuyenaenue SEM ¢ nomowwio O-aixusuposanus)

Cmaousa A (Obpabomka ¢ nomowgvto TOY):

K p-py SEM-3amuimensoro npomexxyrodHoro coenusenus la (1 sks.) B AXM (2
MII/MMOJTB) 1O KarsaMm nobasnsnu TOVY (4 mu/mmons). P-p nepememnsanu npu KT B
TeueHue 3amaHHoro Bpemenu (cm. Tabauny 59), racunu npu 0°C 32%-HbIM BOAH. p-
pom NaOH no pH 7-8 u skcrparupoBanu ¢ nomoinbto JAXM. OObenuHeHHBIE OPT.
¢asbr cymmau Hax MgSO4 U KOHUEHTPUPOBAIH B BAKyyMe.

Cmaous B (Obpabomka cnupmom):

Cripoii nponykt pacteopsiiu B EtOH unu MeOH (5 mn/Mmons) u obpabarsiBanu
4M p-pom HCI B nuoxkcane (5 mu/mMmons) B Teuenune 30 mun npu 70°C. Peaku. cmech
nonmenauusanu 1M BoxgH. p-pom NaOH no pH 8-9 um skcrparupoBaiu ¢ MOMOIIBIO
JAXM. OObenuHeHHbie Opr. (ha3bl MPOMBIBAIU COJSHBIM PacTBOPOM, CYIIHJIM Haj
MgSO,4 u KOHUEHTpUpOoBaIu B BakyyMe. ChIpOil mMpOAYKT ouMIaiu ¢ moMoibio KX,
ucrnonb3ys cmech Hept/EtOAc.

Memoo C (Omwyenienue Bn)

K p-py Bn-zamumennoro npomexyrounoro coenunenus la (1 sks.) B EtOH (9.8
Mi/MMoub) nobasisinu popmuatr ammonus (4 3kB.). KonOy Tpu pasa BakyymupoBaiu u
BHOBb HamoyHsuin azoroM. JloGaemsnu 10% Pd/C (0.1 sxB.), yBinaxkHeHHbIH ~50%
BOAbI, U KOJOy BakyyMHPOBaJIM U BHOBb HAIOJHsUIM BojpopoxoMm. Peakm. cmech
THIPUPOBAIN TNPH aTMOCHEpPHOM NABJICHHUU NpPU 3aJaHHOW TeMmIlepaType B TeYeHHUe
3agaHHoro BpemeHu (cMm. TaGauny 59). Ilpum HeoOXOOAMMOCTH IJIsi TOTO, YTOOBI
OOCTHYb 3aBepIIeHUs] peakuuu, no0aBusiau u30BITOUHbIE Konu4decTBa (opmuara
ammonus (4 skB.) w/unu 10% Pd/C (0.1 skB.), yBnaxkHeHHoro ~50% Bonsl. Peaxu.
cMech (QuinbTpoBanu dYepe3d HaOubky llenuta u (PUIBTPAT KOHUEHTPUPOBAIH B
Bakyyme. Coipo#i mponykt ounmainu ¢ nomoupio KX, ncnonssys cmecs Hept/EtOAc.

Memoo D (Omwennenue THP)

K p-py THP-3amumenHoro nmpomexxyrounoro coenuHenus la (1 sks.) B JIXM
(or 4 no 5 mu/mmonp) mo kamisiMm podasisnu TO®Y (ot 2 mo 4 mia/mmons). P-p
nepememnBanu npu KT B TeueHue 3ananHoro spemenu (cMm. Tabnuny 59), racunu npu
0°C 1M Boas. p-pom NaOH no pH 10-11 u skcrparuposanu ¢ nomombio JIXM.
O6venunennsle opr. ¢a3el cymunan Hag MgSOs M KOHIEHTPUPOBAIH B BaKyyMe.
Ceipoit mpoaykT oummanu ¢ nmomoumbto KX, ucnonssys cmecr Hept/EtOAc, mnm ¢

nomouibio nipen. XKX-MC, ucnones3ys meron 2, S uiu 11.
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Tadauna 59
Meton tr [Mun] MC-
Ib nan Hassanue Pearent| T [°C] OKX/MC AAHHDbIE
Ic Ia Bpems m/z
[4] MeToxa) [M+H]"
6-[1-(2-PTop-6-MeTundenmn)-
nunepunuH-4-umn-4-(2-
tpudTopmerundensun)-1,4,6,7-
TeTparuaponupasonol4,3-
d]HI/IpI/Il\I/fIIJ/III;[/II/IH-S-OH Ta-1A A
Ib-1 6-[1-(2-®Top-6-MeTunbeHILT)- WITH KT 1.15 (1) | 488.22
la-1B 2
nunepuanuH-4-un|-4-(2-
tpudTopmerundensun)-2,4,6,7-
TeTparuaponupasonol4,3-
d]mupumMuauH-5-0H
(ITpumep 2)
5-[1-(2-®PTop-6-MeTundeHunn)-
nunepuaun-4-unl-7-(2- A
Ib-2 TpuTopmeTHndensun)-2,4, 3,7- Ta-2 KT | 1.14 (1) | 488.24
TeTparuaponupasonol3,4- 75
d]nmupumuanH-6-0H '
(ITpumep 6)
2-Orokcumetua-5S-[ 1-(2-prop-6-
MeTHI( eHI )-TunepuanH-4-ui|-7-(2- B
Te-1 TpudpTopmerundensun)-2,4,5,7- Ta-2 (EtOH) 1.08 (I) | 546.02
TeTparuaponupasonol3,4- KT
d]mupumMuanH-6-0H 1
(ITpumep 7)
1-[1-(2-DTOp-6-MeTundenmn)- A
nunepuauH-4-unl-3-(2- (TosbKko
Ib-3 TpudropmeTunbensun)-1,3,6,9- Ta-5 CT"‘A’I”" 0.91 (I) | 488.11
TeTParuaAponypuH-2-0H K%
(ITpumep 14) 45
6-[1-(2-DTop-6-MeTrnd enmn)-
nunepuaun-4-mn|-4-(2-
tpudTopmerundensun)-3,4,6,7-
terparuapo-[1,2,3]tpuasonol4,5-
d]mupumMuauH-5-0H C
UJn
Ib-4 6-[1-(2-®Top-6-MeTunbeHIT)- la-12 Zg 1.02 (II) | 489.10

nunepuauH-4-mnl-4-(2-
TpudpTopmeTnndensnn)-2,4,6,7-
terparuapo-[1,2,3]rpuaszonol4,5-
d]nmupumuauH-5-0H

(ITpumep 76)
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Meton t [Mun] MC-
Ib nan Hassanue Pearent| T [°C] OKX/MC AAHHDbIE
Ic Ia Bpems veTon) m/z .
[4] [M+H]
5-[1-(2-®DTop-6-MeTundeHun)-
nunepunauH-4-unl-7-(3- A
Ib-5 TPUPTOPMETHITTHUPUIUH-2 - HIMETHII )- Ta-19 KT 1.04 (1) | 489.22
2,4,5,7-reTparunponupasonol3,4- 07
d]nupumMuauH-6-0H ’
(ITpumep 193)
5-(2’-Merokcu-4’-metui-3,4,5,6-
terparunpo-2H-[1,3’ |6unupuguHu- A
Ib-6 | 4Mn)-7-(2-tpudropmerunbensum)- | . o6 |\ g | 1031 | 501.24
2,4,5,7-trerparunponupasono[3,4- 1
d]nupumMuanH-6-0H
(ITpumep 197)
6-[1-(2-PTop-6-MmeTundeHun)-
nunepuaun-4-mnl-4-(3- A
Ib-7 TPUPTOPMETHITUPUAUH-2-UIMETHII)- Ta-21 KT 1.04 (1) | 48922
2,4,6,7-teTparunponupasoiio[4,3- ’
d]nmupumuauH-5-0H
(ITpumep 204)
7-(2-bpom-6-Tpud TopmeTnndOeH3 M)~
5-[1-(2-pTop-6-MeTrndenun)- A
Ib-8 munepuanH-4-un)-2,4,3,7- Ta-23 KT |1.16(1) | 566.11
TeTparuaponupasonol3,4- 05
d]nupumuanH-6-0oH '
(ITpumep 211)
6-(2’-Mertokcu-4’-metun-3,4,5,6-
terparuapo-2H-[1,3’ |6unupunuuu- A
[b-g | 4n)-4-(2-tpudropmerunbensum)- | . o4\ g | 031 | 50122
2,4,6,7-rerparuaponupasonol4,3- ’
d]nupumMuauH-5-0H
(ITpumep 218)
2-MertokcumeTun-5-(2'-metTokcu-4'-
MeTuin-3,4,5,6-rerparunpo-2H- B
[1,3']6unupunuuun-4-umn)-7-(2- (MeOH)
Ie-92 tpudTopmerundensun)-2,4,5,7- 1a-20 KT L21AV)| 544.80
TeTparuaponupasonol3,4- 1
dlnupumunnu-6-ou (Ilpumep 227)
6-[1-(2-PTop-6-MeTundeHun)-
nunepuaAnH-4-un|-7-metun-4-(2- A
Ib-10 TpudpTopmeTnndensun)-2,4,6,7- [a-35 KT 1.16 (I) | 502.18
TeTparuaponupasonol4,3- 1

d]nupumuanH-5-0H
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Meton t [Mun] MC-
Ib nan Hassanue Pearent| T [°C] OKX/MC AAHHDbIE
Ic Ia Bpems veTon) m/z .
[4] [M+H]
4-(2-Huxnonponunbensnin)-6-(2'-
MeTOoKCcH-4'-MeTHi-3,4,5,6-
-2H-[1,3'|0unupununammi- b
Ib-11 TeTparjﬂpo 2H-[1,3]onmmprn la-48 | KT | 1.02() | 487.25
-un)-7-metun-2,4,6,7- 20
TeTparuaponupasonol4,3-
d]nupumMuauH-5-0H
4-(2-Huknaonponunben3un)-6-[1-(2-
dTop-6-MeTuNPEeHNT)-NMUIEPUIUH-4- D
Ib-12 unl-7-metun-2,4,6,7- la-47 KT 1.13 (I) | 474.29
TeTparuaponupasonol4,3- 20
d]nupumuanH-5-0H
5-[1-(2-@Top-6-MeTundeHnn)-
nunepuaAnH-4-un|-4-metun-7-(2- D
Ib-13 TpudTopmerundensun)-2,4,5,7- [a-51 KT 1.14 (I) | 502.33
TeTparuaponupasonol3,4- 20
d]mupumMuauH-6-0H
6-(2'-Metokcu-4'-metuin-3,4,5,6-
terparuapo-2H-[1,3"|0unupununmi- D
4-un)-7-metun-4-(2-
Ib-14 rpudTopMeTHaGeH3HT)-2.4.6,7- la-53 K2T 1.03 (I) | 515.31
TeTparuaponupasonol4,3-
d]nupumuauH-5-oH
6-[1-(2-Xnop-6-propdenun)-
nunepuaAnH-4-un|-7-metun-4-(2- D
Ib-15 Tpupropmermndensnn)-2,4,6,7- la-63 KT 1.17 (I) | 522.19
TeTparuaponupasonof4,3- 1.5
d]mupumunnH-5-oH
6-[1-(2-Audropmerun-6-propheHwn)-
nunepuanH-4-un|-7-metun-4-(2- D
Ib-16 tpudTopmerundensun)-2,4,6,7- la-64 KT 1.16 (I) | 538.21
TeTparuaponupasonol4,3- 1.5
d]nupumuanH-5-0H
5-[1-(2-AudTopmeTun-6-pTopdeHun)-
nunepunuH-4-ui|-4-metun-7-(2- D
Ib-17 TpudpTopmerundensun)-2,4,5,7- la-72 KT 1.15 () | 538.19
TeTparuaponupasonol3,4- 18
d]nupumMuauH-6-0H
5-[1-(2-Xnop-6-¢pTopdennn)-
nunepunuH-4-ui|-4-metun-7-(2- D
Ib-18 TpudpTopmernndensun)-2,4,5,7- [a-73 KT 1.16 (I) | 522.17
TeTparuapomnupasonol3,4- 18

d]nupumuauH-6-0H
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Meton t [Mun] MC-
Ib nan Hassanue Pearent| T [°C] OKX/MC AAHHDbIE
Ic Ia Bpems veTon) m/z .
[4] [M+H]
5-(4'-AupropmeTun-2'-MeTOKCHU-
3,4,5,6-teTparunpo-2H- D
Ib-19 [1,3'|6unupununun-4-umn)-4-metui-7- la-74 KT 114 (1) | 551.23
(2-Trpupropmerundensun)-2,4,5,7- 18 ' :
TeTparuaponupasonol3,4-
d]nupumMuanH-6-0H
7-(2-Luknonponundensun)-5-(4'-
nudpropmeri-2'-meTokcu-3,4,5,6- D
terparuapo-2H-[1,3"|0unupununmi-
Ib-20 A-pin)-4-veTnn-2.4.5.7- la-82 KT 1.12 (I) | 523.30
TeTparuaponupasonol3,4- 3
d]nupumMuanH-6-0H
5-[1-(2-Xnop-6-pTopdennn)-
nunepuaun-4-mnl-7-(2- D
Ib-21 LUKJIOPOTUIOEH3UI )-4-MEeTHIT- [a-83 KT 115 (I) | 494.22
2,4,5,7-terparunponupasonol3,4- 6
d]mupumMuanH-6-0H

Cunte3 coenunenuii gopmya Ic, Id u le

Memoo A (Memuruposanue ¢ ucnoav3oeanuem kapbouwama cepebpa)

K cycnensuu nmpomexytouHnoro coeaunenusi Ib (1 skxB.) u kapOonarta cepebpa
(1.2 »xB.) B Tomyone (6 mu/mmonb) noOamsnsanu Mel (5 3kB.), W peaku. cMmech
nepememnBanu npu 85°C B Teuenue 3amaHHoro BpemeHu (cm. Tabmunmy 60). Cmech
¢unpTpoBany U GUIBTPAT KOHIEHTPUPOBAIU B BakyyMme. ChIpOil MPOAYKT OYMINAJIU C
nomombto KX, ucmonb3yss cmech JAXM/MeOH. Ilpu HeoOXOAMMOCTH BBIMOJHSIH
JIOTMOJTHUTENbHY O04UCTKY ¢ moMolnbio npen. XKX-MC, ucnonsidys metoa 1, 3 unu 4.

Memoo B (Anxunuposanue c¢ ucnonsvzosanuem NaH u eanocenuoda unu

a3UpUOUHa)

Merton Bl: P-p unu cycneHsurwo mnpomexyTodHoro coexamHenus Ib (1 sxB.) B

6e3B. TI'® (ot 6 1o 10 ma/mMmonp) o kamiasaMm nodasnsnu npu 0°C k cycnensnu NaH
(ot 2.2 1o 4 3kB., B BUae 60% nucrnepcuu B MUHEpalbHOM Maciie) B 6e3B. TT'®@ (ot 4
10 6 MJI/MMOJIB).

Meton B2: NaH (4 »kB., B Buae 60% npucnepcuu B MUHEPAJbHOM Maciie)
nopuusmMu gobasnsu npu 0°C K p-py UM CYCHEH3UH MPOMENKYTOYHOTO COEIMHEHHS

Ib (1 3xB.) B TI'® (0T 10 10 13 Ma/MMOIB).
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OO0pIuHO MpUAEPKUBATUCH clenyoieid MeToauku: CyCleH3U0 NepeMeIlnBaIH B
tedeHne ot 10 go 30 mun npu KT, oxnaxganu ngo 0°C u n1oOaBisuii rajoreHU UIJIH
asupunuH BB-10 (ot 1.2 mo 3 3kB.). Peaki. cMmech mepeMemimBaiyd NMpU 3aAaHHOU
TeMIeparype B TeueHHue 3ajaHHoro BpemeHu (cMm. Tabmuny 60). IIpu HeoOxoaumocTu
AJIsL TOrO, YTOOBI JOCTHYDb 3aBEPLICHUS PeaKLHH, AO0aBJISIIN U30BITOYHbIE KOJIHYECTBA
NaH (ot 1 go 2 3kB.) u/unu ranorenuna unu azupuauna BB-10 (1 skB.). Peaku. cmech
racunu H,O mnpu 0°C wu »skcrparupoBanu ¢ mnomombio EtOAc wumm  JAXM.
OO6benuneHHbIe Opr. (a3bl MPOMBIBAIH COJSIHBIM PAacTBOPOM, cywmmin Hax MgSOy u
KOHLIEHTPUPOBAJIU B BakyyMe. Cripoit mponykT ouuinaiu ¢ nomompro KX, ucmonbp3ys
cmech Hept/EtOAc w/unu IXM/MeOH.

Memoo C (Aaxuruposanue ¢ ucnoiviosanuem ycioeuii Muyynooy)

K p-py unu cycneH3un npomexyTouHoro coeauHenus Ib (1 skB.) u cnupra BB-
10 (or 1.5 mo 2 »kB.) B Tonyose (ot 6 mo 12 wmu/mmounb) nobamisim 1M p-p
(TpubyTundochopaHuINACH )allETOHUTPIIIA B TOJyoJse (2 5KB.) mox aproHom. Peaxm.
CMeCh HarpeBalid 0 3aJaHHOH TeMIepaTypbl U MepPEeMEIINBAIN B TEUYCHHE 3aJaHHOTO
BpeMmeHHU (cM. Tabmuny 60). PeakiMOHHYIO CMECh TacUJId BOAOH U 3KCTPArupOBalU C
nomompto EtOAc unu JAXM. OObenuHeHHble Opr. (asbl MPOMBIBAIU COJISTHBIM
pactBopoM, cymunu Haa MgSO4 u koHuHeHTpupoBainu B Bakyyme. CbIpol HNPOAYKT
ounmanu ¢ nomoupio KX, mcnonezys cmech Hept/EtOAc unu JXM/MeOH. Ilpu
HEOOXOIUMOCTH BBIMOJHSIN JOMOJIHUTEIbHYIO OYHCTKY C momombio mpen. XKX-MC,
ucnonb3ys meron 2, 4, 5, 8 unu 10.

Memoo D (Memunuposanue ¢ ucnoavzosanuem DBU)

K p-py mpomexyrtounoro coenunenus Ib (1 sxs.) u DBU (1.2 sxB.) B 0e3B.
JIAM®A (4 mu/mmonb) nobasisimn Mel (1.3 skB.). Peak. cMech mepeMemnBaiy mpu
KT B Teuenue 3amanHoro Bpemenu (cm. Tabnuny 60) u ynapupaiu nMpu MOHUKEHHOM
nasiaeHun. Ocrarok ounmanu c¢ nomombto npemn. JXKX-MC, ucnons3yss merons! 2, 4
u/vnm S.

Memoo E (Ankunuposanue ¢ ucnonvzosanuem K>CO; u eanoeenuoda uiu

2HOKCUOA)

Cwmecp coemunenus Ib (1 skB.), K,COs; (ot 1.5 mo 5 5kB.) u 3mokcuaa Wiu

ranorenuna BB-10 (ot 2 no 5 skB.) B IM®A (ot 5 no 8.5 mMia/MMOIb) HarpeBaiu a0
3aJaHHOW TeMIepaTypbl W MEepeMeIINBalM B TEUYEHHUE 3aJaHHOTO BpPEMEHH (CM.
Tabnuny 60). IIpu HeoOXOOMMOCTH AJIsi TOTO, YTOOBI NOCTUYD 3aBEPIICHUS] PEAKIIUH,

nob6aBnanu U30BITOUHOE KOJUYECTBO 3MoKcuaa unu ranorenuaa BB-10 (1 skB.) u
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peaki]. cMeChb JOMOJHUTEJIbHO mNepeMmemuBaiu B TeueHue 2 4 mpu 120°C. Cwmecsh
pacnpenensinu mexay EtOAc u H,O, u opr. ¢asy npomeBanu H,O u consHbIM
pactBopoM, cymunu Haa MgSO4 u koHUeHTpupoBaiu B Bakyyme. CbIpol HNpPOAYKT
ounmainu ¢ nomoupo KX, ncnons3ys cmecr Hept/EtOAc.

Memoo F (Hykneouavnoe 1, 4-npucoedunenue ¢ ucnoavzosanuem K,CO3)

Cwmech coenuuenusi Ib (1 3kB.), o, -HEHACHIIEHHOrO KapOOHMIBHOTO peareHta
BB-10 (2 sxB.), K;CO3 (1.5 3xB.) u TEA (3 5xB.) B TT'® (10 mMa/MMOJB) HarpeBaIu a0
60°C u mepememinBaiu B TedyeHHe 3amaHHOro BpemeHu (cMm. Tabaumy 60). Cmech
pacnpenensiiu Mexay JAXM u H,O, u opr. a3y nmpombIBain COJNSTHBIM PacTBOPOM,
cymnnu Hagy MgSO, u koHueHTpupoBaidu B Bakyyme. ChIpOd MPOAYKT OUYMINAIH C
nomombio KX, ucnons3ys cmecs Hept/EtOAcC.

Memoo G (Hykneoduivnoe 1, 4-npucoeounenue ¢ ucnoiviosanuem Csl)

K p-py coenunenuns Ib (1 3xB.) B AM®PA (10 ma/mMmounb) 100aBiIsan HUTPOAJIKEH
BB-10 (1 sxB.) u CsF (1.2 3xB.) mpu 0°C. Peakn. cmech nepeMeminBanu B TedeHue 30
vMud npu 0°C u mpu KT B Teuenme 3amanroro BpemeHu (cMm. Tabmaumy 60).
ITocnenyromee nobasnenune BB-10 (1 sxB.) mu CsF (1 »3kB.) mpm 0°C Obumm
HEOOXOAMMBI IJsi TOrOo, 4YTOOBI NMO3BOJUTH peakUHu MpoTekarb painpme. Cmech
pacnpenensinu mexay EtOAc u H,O, u opr. ¢asy npomeBanu H,O u consHbIM
pactBopoM, cymunu Haa MgSO4 u koHUeHTpupoBanu B Bakyyme. CbIpol HpPOAYKT
ounmianu ¢ nomoupio npemn. KX-MC, ucnonssys meron 4.

Memoo H (Ankokcuxapbonuiuposanue/ankuixapoamuiuposanue)

P-p coenunenus Ib (1 3xB.) u TEA (3 sxB.) B JIXM (8.1 Mi/MMOIb) OXJaxkaaiu
no 0°C u mo kamusam poOasisnu xjgoppopmuaTt uiau uzonuanat BB-10 (2 skB.) mpu
0°C. Peakn. cmecu paBanu MemineHHo noctudb KT u mepememuBanu B TeueHHE
3agmanHoro Bpemenu (cm. Tabaumy 60). Cwmech paszbaisyim IXM u mpombiBaiu
Haceill. BoaH. p-poM NaHCOj; u consiaeim pactBopoM. Opr. dasy cymmnu Hax MgSOy
U KOHIeHTpupoBaiu B Bakyyme. CpIpoll mpoaykT ouumaiun ¢ nomomblo KX,
ucnonb3ys cmech Hept/EtOAc.

Memoo I (Obpaszosanue mouesgunol)

P-p coemmnenus Ib (1 sxB.) mw TEA (3 »xB.) B TI'® (10 ma/mmonb)

obpabareiBanm CDI (1.2 3kB.), u peaki. cMmech nepememupanu npu KT B Teuenne 15
muH. Jlo6asnsanu amua BB-10 (ot 3 mo 5 skB.) npu KT u cmecy mepememuBaiu npu
3aJaHHOW TeMmepaType B TeudeHHe 3anaHHoro BpemeHu (cMm. Tabmmny 60). Peakm.

cMmech pacnpenensn Mexay XM u monynaceim. BogH. p-pom NaHCO; u opr. ¢asy



10

15

20

25

30

222

IPOMBIBAJIM COJISIHBIM pacTBOopoM, cywuaun Hajg MgSOs UM KOHLUEHTPUPOBAJIHU B
Bakyyme. Coipoii mpoaykt ounmanu ¢ nomouipio KX, ncnonesys cmecs Hept/EtOAc.

Memoo J1 (Peaxyus Yana-Jlama 1)

Cwmecp coenunenust Ib (1 sxB.), coequnenuii 6opa BB-10 (2 sxB.), Na,CO;3 (2
9kB.), 2,2°-Ounupununa (1 sxB.) u Cu(OAc), (1 2xB.) B Tonyone (or 10 mo 12
MJI/MMOJIb) TponayBaiu N, M HarpeBajlud NpU 3aJaHHOH TeMmmepaType B TEYEHHE
3amaHHoro BpeMeHu (cMm. Tabmuny 60). Ilpu HeOOXOOMMOCTH IJisi TOTO, YTOOBI
OOCTUYb 3aBEPLICHHUS pPeakiuu, A00aBIsNIN H30BITOUHOE KOJHMYECTBO COCIMHEHHI
6opa BB-10 (2 3kB.). Cmech pacnpenensuiu Mexay EtOAc uwnu JIXM u HachIl. BOJIH.
p-pom NaHCOj; u opr. a3y mpoMbIBajiK COJISTHBIM pacTBOpOM, cymuiau Hag MgSOy u
KOHLIEHTPUPOBAJIU B BakyyMe. Cripoit mponykT ouuinaiu ¢ nomompro KX, ucmons3ys
cmecy Hept/EtOAc unu JIXM/MeOH, wn/unu ¢ nomompto npen. BOXX, ucrnone3ys
METO 3 uiu 5.

Memoo J2 (Peaxuyus Yana-Jlama 2)

Cycnensuto 2,2°-0unupuauna (1 sxs.) u Cu(OAc), (1 3kB.) B TpudTopbeH3o0me
(3 mn/mmonp) HarpeBanu no 70°C um mepememmuBanu B TedeHue 30 MuH. 3aTeMm ee
nobasnsnu npu KT x cmecu coequnenus Ib (1 skB.), coenunenunit 6opa BB-10 (2 5xB.)
u Na,COs (2 2xB.) B Tpudropmermndensone (1.5 min/mmons). Peaki. cMech HarpeBaiu
no 110°C u mepememuBanu B TeueHue 3anaHHOTO BpeMmeHH (cMm. Tabnumy 60). Cmech
pasbapisutn ¢ momombio EtOAc u npombiBanu 10% p-pom nuMoHHON KucinoTel. Opr.
¢da3y mpombIBanM COJSIHBIM pacTBOpoM, cymuiau Hagy MgSOs M KOHIEHTPHUPOBAIH B
BakyyMe. Cripoii mpoaykT ouumanu ¢ nomoubio npemn. XXX-MC, ucnonb3ys meton 4.

Memoo K (Ankunuposanue ¢ ucnonvsosanuem Cs>;CO3 u mosurama)

Cwmechb coenmnenus Ib (1 3kB.), Tozunara BB-10 (ot 1.05 no 1.5 s3xB.) u Cs,CO3
(or 2 mo 2.3 sxB.) B DMA (or 5 mo 7 wmia/MMOJb) HarpeBaju MPH 3aTaHHOU
TeMIepaType B TeueHue 3amaHHoro Bpemenu (cMm. Tabauny 60). CMech pactpenensiniu
mexay EtOAc u Bomo# u opr. ¢a3y mpoMbIBaId COJSIHBIM PAaCTBOPOM, CYLIWUJIH HAaX
MgSO4 u KOoHUEeHTpUpoBalu B Bakyyme. CbIpol NpoAyKT ounmanu ¢ nomombo KX,
ucnonb3ysi cmech Hept/EtOAc, nnu/u ¢ nomomsio npen. XKX-MC, ucnons3ys meron 4

unu 5.
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Ic/1d/1e

HaszBanue

PeareHr
Ib

PeareHnr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
AAHHBIE

m/z
[M+H]"

Ic-2

6-[1-(2-®PTop-6-
MeTHUI(eHUIT)-

nUnepunuH-4-umi|-2-

meTus-4-(2-
TpudTOpMETHIOCHI I )-
2,4,6,7-
TeTparunponupasonio[4,3-

d]mupumMunnH-5-0H

(ITpumep 3)

Id-1

6-[1-(2-®Ptop-6-
MeTHII(eHmI)-

nunepuauH-4-un|-1-

mMeTun-4-(2-
TpuTOpMETHIOECHIMIN)-
1,4,6,7-
TeTparuaponupasonof4,3-

d]mupumMunnH-5-0H

(ITpumep 4)

Ib-1

Mel

85
0.25

1.08 (II)

502.27

1.07 (II)

502.70

Ic-3

5-[1-(2-®Top-6-
MeTHII(eHMI)-

NUunepuauH-4-umij-2-

meTun-7-(2-
TpupTOpMETHIOCH3UI)-
2,4,5,7-
TeTparuaponupasosof3,4-

d]lnupumuanH-6-0H

(ITpumep 8)

Ib-2

Mel

1.22 (D)

502.16

Ic-4

5-[1-(2-®Top-6-
mMeTHI(eHmI)-

nunepunuH-4-umnj-2-

[*Hs|merun-7-(2-

TpuTOpMETHIOECHI M )-
2,4,5,7-
TeTparunponupasono[3,4-
d]mupumunnH-6-0H
(ITpumep 9)

Ib-2

CD;0D

110

1.20 (I)

505.27
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ie-1

5-[1-(2-DTop-6-
MeTHUII(eHUIT)-

nunepuaAnH-4-unl-1-

MeTHi-7-(2-

TPpUPTOPMETUIOECHI U )-
1,4,5,7-
TeTparunponupasono[3,4-

d]mupumMunnH-6-0H

(ITpumep 10)

Ib-2

Mel

1.11 (IT)

502.10

Id-2

1-[1-(2-DTOp-6-
MeTHII( eHMI)-
nunepunuH-4-umil-7-

mMeTus-3-(2-

TpuPTOpMETHIOECHI M )-
1,3,6,7-

TeTparuaAponypuH-2-0H

(ITpumep 16)

Ib-3

Mel

KT
18

0.99 (II)

502.11

Ic-5

COXHBIN METHUIOBBIN
s¢pup [5-[1-(2-pTop-6-
MeTHII(eHMI)-
nunepuanH-4-ui|-6-okco-
7-(2-
TpUPTOPMETHIOEHIMII)-
4,5,6,7-
TeTparuaponupasono[3,4-
dnupumuanns-2-un]-
YKCYCHOM KHCJIOTBI
(ITpumep 17)

Ib-2

Cno>xHBbIN
METHUJIOBBIN
a¢up
OpoMyKCycHOMU
KHUCJIOTHI

B1

1.05 (II)

560.09

Ic-6

COXHBIN METHIOBBIN
s¢up [6-[1-(2-pTOp-6-
mMeTHI(eHmI)-
nunepuanH-4-un|-5-okco-
4-(2-
TpuTOPMETHIOCHI W )-
4,5,6,7-
TeTparuaponupasonio[4,3-
d]mupumuauH-2-un]-
YKCYCHOM KHCJIOTBI
(ITpumep 18)

Ib-1

CloXHbII
METHUJIOBBIN
s¢up
OpoMyKCyCcHOU
KHUCJIOTHI

B1
KT

1.04 (II)

560.19
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Id-3

CoXHBIN METUIOBBIN
a¢up [6-[1-(2-pTOp-6-
MeTHUII( eHUIT)-
MUNepUnuH-4-1i]-5-0Kco-
4-(2-
TpudTOpMETHIOCHI I )-
4,5,6,7-
TeTparuaponupasonof4,3-
d]mupumunun-1-umn]-
YKCYCHOM KHCJIOTBI
(ITpumep 19)

1.04 (II)

560.19

Ic-8

[5-[1-(2-DTOp-6-
MeTHII(eHMI)-
nunepuanH-4-un|-6-okco-
7-(2-
TpuTOpMETHIOECHIMIN)-
4,5,6,7-
TeTparuaponupasono[3,4-
d]mupumuaun-2-nun]-
anerorutpun (Ilpumep
24)

Ib-2

bpom
ALeTOHUTPUII

B1
KT
0.25

1.04 (II)

527.12

Ic-9

5-[1-(2-@Top-6-
MeTHII(eHnI)-
nunepuauH-4-umnl-2-(2-
TUIPOKCHU-2-
MeTuanponuin)-7-(2-
TpupTOpMETHIOCH3UI)-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 25)

Ib-2

2,2-Jlumeru-

100
18

1.18 (I)

560.16

Ic-10

CnoXHBIN METHIOBBIN
apup 2-[5-[1-(2-pTOp-6-
MeTHII( eH M )-
nunepuanH-4-uin|-6-okco-
7-(2-
TpuTOpMETHIOECHI W )-
4,5,6,7-
TeTparuaponupasono[3,4-
dlmupumunus-2-nnl-2-
METHUJITPONUOHOBOU
kucaotel (IlIpumep 27)

Ib-2

CloxHbII
METHUJIOBBIN
s3¢up 2-6pom-
2-MeTHUI
MPONaHOBOM
KHUCJIOTHI

B1
60
18

1.10 (II)

588.08
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ie-11

CoXHBIN METUIOBBIN
sup 3-[5-[1-(2-pTop-6-
MeTHUII( eHUIT)-
NUNEePUIUH-4-11]-6-0KCO-
7-(2-
TpudTOpMETHIOCHI I )-
4,5,6,7-
TeTparunponupasono[3,4-
d]mupumunus-2-unl-2-
METHUJITPONUOHOBOMU
kucaotel (ITpumep 31)

1.09 (II)

588.12

Ic-12

2-(2,2-JIn3TOKCHAITHII )-5-
[1-(2-¢pTOp-6-
MeTHII( eHMI)-
nunepuauH-4-umnl-7-(2-
TpuTOpMETHIOECHIMIN)-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 28)

Ib-2

Hustun-

aleTanb OpoM-
aleTanbaeruna

B1
70
192

1.11 (IT)

604.06

Ic-13

2-(2,3-

JUruap OKCUIIPOINII )-5-
[1-(2-¢pTOp-6-
MeTHI(eHnI)-

nunepuauH-4-unl-7-(2-

TpupTOpMETHIOCH3U)-

2,4,5,7-
TeTparuaponupasonof3,4-
d]mupumMunnH-6-0H
(ITpumep 40)

Ib-2

Oxcupan-2-un

MECTAaHOJI

0.95 (II)

561.98

Ic-14

5-[1-(2-®Top-6-
mMeTHI( eHmI)-
nunepuaun-4-unl-2-((R)-
2-ruapoKcu-3-
METOKCHITPOTIHI )-7-(2-
TpuPTOpMETHIOECHI M )-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 41)

Ib-2

(8)-2-
(Metoxkcu-

METHII)OKCHpPaH

1.02 (II)

576.10
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-15

CoXHBIN METUIOBBIN
sup 2-xmop-3-[5-[1-(2-
dTop-6-meTundennn)-
NUNEePUIUH-4-11]-6-0KCO-
7-(2-
TpudTOpMETHIOCHI I )-
4,5,6,7-
TeTparunponupasono[3,4-
d]mupumunuu-2-un]-
MPONMOHOBON KUCJIOTHI
(ITpumep 42)

Ib-2

C0o>KHBIN
METHUJIOBBIN
s¢up 2-
XJIOpaKpu-
JIOBOU KHUCJIOTBHI

60
24

1.09 (II)

608.01

Ic-16

3-[5-[1-(2-DTOp-6-
MeTHII( eHT)-
nunepuanH-4-un|-6-okco-
7-(2-
TpuTOpMETHIOECHIMIN)-
4,5,6,7-
TeTparuaponupasono[3,4-
d]mupumunus-2-unl-2-
METHJITPOITHOHUTPHUI
(ITpumep 43)

Ib-2

2-Xnop-2-
MeTHUJ
NPONaHHUTPUI

100
18

1.07 (IT)

555.12

Ic-17

5-[1-(2-@Top-6-
MeTHII(eHnI)-
nunepuaun-4-uin]-2-((S)-
2-ruaApOKCH-3-
METOKCHUIIPOMHJI)-7-(2-
TpupTOpMETHIOCH3UI)-
2.4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 46)

Ib-2

(R)-2-
(MeTOKCHME-
TUJ)OKCHPAH

1.02 (IT)

576.11

Ic-18

2-[5-[1-(2-DTOp-6-

MeTHI( eHmI)-

nunepuanH-4-ui|-6-okco-
7-(2-
TpuPTOpMETHIOECHI M )-
4,5,6,7-
TeTparuaponupasono[3,4-
d]mupumuaun-2-un]-
NPOTIMOHAMHU
(ITpumep 75)

Ib-2

2-bpommpo-
MUOHAMM]

B1
KT

1.01 (II)

559.19
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr

BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-19

5-[1-(2-DTop-6-

MeTHUII(eHUIT)-
nunepuaAnH-4-unl-2-
okceTaH-3-muy-7-(2-

TPpUPTOPMETUIOECHI U )-
2,4,5,7-
TeTparunponupasono[3,4-

d]mupumMunnH-6-0H

(ITpumep 77)

Ib-2

OxceraH-3-01

1.08 (II)

544.18

Ic-20

6-[1-(2-®P1op-6-

MeTHII( eHMI)-

nunepuauH-4-umij-2-
mMeTun-4-(2-
TpuPTOpMETHIOECHI M )-

2,4,6,7-TeTparuapo-
[1,2,3]Tpuazonol4,5-
d]mupumMunuH-5-0H

(ITpumep 81)

Tb-4

Mel

B2
KT

1.10 (II)

503.15

Ic-21

5-[1-(2-®PTop-6-
MeTHII(eHMI)-
nunepuauH-4-umnl-2-(2-
HUTPOLUKIIOTeKCU)-7-(2-
TpUPTOPMETHIOEHIMII)-
2,4,5,7-
TeTparuaponupasono[3,4-
dmupumuanH-6-0H
(ITpumep 82)

Ib-2

1-Hutpo-1-
LUKJIOTE€KCEH

KT
72

1.12 (IT)

615.13

Ic-22

CrnoxHbIlt mpem-
Oytunossiii 3¢up {2,2,2-
tpudrop-1-[5-[1-(2-pTop-
6-meTuideHmn)-
nunepuanH-4-un|-6-okco-
7-(2-
TpuTOPMETHIOCHI W )-
4,5,6,7-
TeTparuaponupasono[3,4-
dlmupumunus-2-unl-1-
METUJIITHUI § -
KapOaMUHOBOH KHUCJIOTHI

(ITpumep 83)

Ib-2

BB-10-1

80
24

1.14 (IT)

699.20
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MeTon t [Mun] MC-
o R
Te/Id/Te Hassanme PearenT Pearent T [°C] OKX/MC AaHHBbIE
Ib BB-10 Bpemst |° o ) m/z
[1] Salll\E3t
2-[5-[1-(2-DTOp-6-
MeTHUII(eHUIT)-
NUnepuaAnH-4-unl-6-okco-
(2 2-Bpom-2- B2
TpudTOpMETHIOSHI M )- pom
Ic-23 4567 Ib-2 METHUJI KT 1.04 (II) | 573.09
TeTparunponupasono[3,4- MpOTHOHAMHA 168
d]nupumunuu-2-un]-
U300y THpaMuUL
(ITpumep 84)
CnoxHblit mpem-
Oytunossiii 3¢up 3-[5-[1- .
(2-pTop-6-metundennn)- CJ;OX;};HH
NUNepUuauH-4-uil-6-0Kco- pem-
7-(2- OyTUIIOBBIN C
Ic-24 | tpudropmerunbensun)- | Ib-2 dup 3- 110 [1.12 (I) | 643.17
THAPOKCH
4,5.6,7- . 18
TeTparuaponupasono[3,4- izeTesI/;IIl{I/;H- .
dnmupumunun-2-un|- P Bou
azeTuauH-1-kapOOHOBOU KHCJIOTERI
kucaotel (IIpumep 91)
Cnoxublil mpem-
Oytunosbiii 3¢up 3-[5-[1-
-pTop-6-mMeTundeHuN)- JIOKHBIA
2 p-6 C I
NUNepUuanH-4-ui-6-0Kco- mpem-
7-(2- Oy THIIOBBIN C
[c-25 | TPudTOPMETHIGEHIMN)- |y 2up 3- 110 | 1.13 (II) | 657.20
4,5,6,7- TUAPOKCH .
TeTparuaponupasonof3,4- NUPpPOAUAUH-1-
d]nmupumunuu-2-un]- KapOOHOBOM
MUPPOTUAUH- 1 - KHCJIOTBI
KapOOHOBOU KUCIOTHI
(ITpumep 93)
CnoxHblil mpem-
Oytunossiii 3¢up 2-[5-[1- .
(2-pTop-6-metundenun)- CJ;OX;};:IH
NUNepUuauH-4-uil-6-0Kco- P o
7-(2- OyTUIIOBBIN C
Ic-26 | tpupropmernnbensun)- | Ib-2 >¢up 2- 110 |1.13 (I) | 657.18
THAPOKCUME-
4,5,6,7- 0.5
TeTparuaponupasono[3,4- THIASCTHIH
1-xapOoHoBo¥
d]nmupumunuu-2-
KHCJIOTBI

UIIMETH |-a3eTUaAuH- | -
KapOOHOBOU KUCJIOTHI
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MeTon t [Mun] MC-
Ie/Id/Te Hassanme PearenT Pearent T [°C] OKX/MC AaHHBbIE
Ib BB-10 BpemMs veTon) m/z .
[4] [M+H]
CnoxHblil mpem-
Oytunosbiii 3¢up 2-[5-[1- .
(2-pTop-6-meTundenun)- Croxrbiit
NUNEePUIUH-4-11]-6-0KCO- 6 mpem-
7-(2- YTHUJIOBBIH
TpUPTOPMETUIOEHI U )- dfup 2- C
Ic-27 456.7- Ib-2 THAPOKCUME- 110 1.14 (IT) | 671.17
TeTparuaAponupasonol3,4- THIHPPOIH -
d]mupumuuH-2- Aun-1- .
UJIMETHJI |-UPPOTUIUH- 1 - KapOoHOBOi
KapOOHOBOU KUCIOTHI KHCTOTRI
(ITpumep 97)
CnoxHblit mpem-
Oytunossiii 3up {2-[5-
[1-(2-¢pTOp-6- .
MeTHII(eHmI)- CroxHii
nunepuanH-4-uin|-6-okco- mpen-
7-(2- OyTHUIIOBBIN C
Ic-28 | tpupropmerunbensun)- | Ib-2 dup (2- 110 |1.14 (ID) | 671.21
4.5.6.7- THAPOKCH- 18
TeTparuaponupasono[3,4- HHKHOHeHTHH):
d]rnprvaE-2-1a]- KapOaMHUHOBOM
LIUKJIOTIEHTHII § - KHETOTHL
KapOaMUHOBON KHUCIOTHI
(ITpumep 98)
4-Xnop-N-{2-[5-[1-(2-
dTop-6-meTundennn)-
NUNepUunuH-4-1i]-6-0Kco-
7-(2-
TpudTOpMETHIOCHI M )- B2
Ic-29 4,5,6,7- Ib-2 BB-10-2 70 1.13 (IT) | 733.18
TeTparuaponupasono[3,4- 3.5

d]mupumunun-2-unl-1,1-
JUMETHUJIITHI } -
OeHzoncynbhoHAMUT
(ITpumep 101)
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MeTtoa tx [Mun] MC-
Ic/Id/Te Hassauue Pearenr|  Pearenr T [°C] (KX/MC | AHHbie
Ib BB-10 BpeMs m/z
] | "™ |imaH]t
CnoxHblil mpem-
OyTunossiii 5¢up (R)-4,4- .
nudrop-2-[5-[1-(2-dbTop- CnoxHblIii
6-meTundenun)- s mpem-
nunepuanH-4-mn]-6-0Kco- YTHJIOBBIIT
7.2 sbup (R)-44- |
1c-30 | tpnropmernadensun)- | 1b-2 | APTOPZ" 1o 130 (1) | 707,14
4,5,6.7- THAPOKCUME- )
TeTparuaponupasool3,4- THHHprlOHH'
d]mupumuuH-2- H6HH' T
UJIMETHJI |-UPPOTUIHUH- 1 - KapOOHOBOH
KapOOHOBOW KHCIOTHI KHCJIOTBL
(ITpumep 108)
CnoxHblil mpem-
Oytunossiii 3¢up (S)-4,4- .
nudrop-2-[5-[1-(2-dTop- CrnoxHbli
6-mMeTund eHun)- 5 mpem-
nunepuanH-4-un|-6-okco- yTHIJIOBBIN
7-(2- a¢up (S)-4,4- C
le-31 | pudropmernibensin)- | 1b-2 | PP yyg | 130 1) | 70716
4.5.6.7- THAPOKCUME-
TeTparuAponupasoo|3,4- THIITHPPOJIH-
dnupumunuu-2- AuH-1- .
WJIMETHUJI |-UPPOSIUIUH- 1 - kap6oHOBOIi
KapOOHOBOMN KHUCIOTHI KHCJIOTBI
(ITpumep 109)
N-{2-[5-[1-(2-DTop-6-
MeTHI(eHHII)-
nunepuauH-4-un|-6-okco-
7-(2-
TPpUPTOPMETUIOCHI U )- B2
Ic-32 4,5,6,7- Ib-2 BB-10-3 KT 1.26 (1) | 744.23
TeTparunponupasono[3,4- 24

d]mupumunun-2-un]-1,1-
OUMETHIITHI }-2-

HUTPOOEH30JICYyIb( OHAMU
n (ITpumep 110)
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MeTon t [Mun] MC-
o R
Te/Id/Te Hassanme PearenT Pearent T [°C] OKX/MC AaHHBbIE
Ib BB-10 Bpemst |° o ) m/z
[1] Salll\E3t
CnoxHblil mpem-
Oyrunossiit 3¢up (S)-2-
[5-[1-(2-¢pTOp-6- .
MeTHuI(eHMT)- C;mgzb_m
NUNepUIuH-4-1i]-6-0KCOo- P .
OyTHUIOBBIN
e sdup ($)2- | |
Ic-33 | TpudpTopmeTundeH3mNI)- Ib-2 110 1.28 (I) | 657.21
TeTparuaponupasosof3,4- AMH
1-xapboHoBoH
d]mupumunuu-2- CUCTOThL
UJIMETHJI |-a3€TUANH- | - .
KapOOHOBOU KUCIOTHI
(ITpumep 121)
CnoxHblil mpem-
Oytunossiit 3¢gup (R)-2-
[5-[1-(2-pTOp-6- .
MeTHII(eHMI)- CJ;OX;};:IH
NUNepUuauH-4-ui]-6-0Kco- P o
Oy THJIOBBIN
7-(2- s¢up (R)-2- ¢
Ic-34 | TpudpTopmeTundeHsum)- Ib-2 110 1.30 (I) | 657.22
TUAPOKCHME-
4,5,6,7- 1.5
TeTparuaponupasono[3,4- THIASCTHARH
1-xapOoHoBoOI
d]nmupumunus-2-
UJIMETH |-a3eTUANH- 1 - KHCTOTHL
KapOOHOBOI KUCIOTHI
(ITpumep 129)
CrnoxHbli
W30 PONUIOBbIN 3up 5-
[1-(2-¢pTOp-6-
mMeTHI(eHmnNI)-
NUNepUInH-4-1i]-6-0Kco- Hzonponun H
7-(2- xjgopdopmuar
Ic-35 TpubTOpMETHABEH3M)- Ib-2 (IM p-p B KT 1.27 (1) | 574.10
1
4.5.6,7- TOJIyOJie)

TeTparunponupasono[3,4-
d]nmupumunun-2-
KapOOHOBOM KUCIOTHI
(ITpumep 147)
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-36

CnoxxHbIH U300y THIIOBBIN
s¢up 5-[1-(2-pTop-6-
MeTHUII( eHUIT)-
NUNEePUIUH-4-11]-6-0KCO-
7-(2-
TpudTOpMETHIOCHI I )-
4,5,6,7-
TeTparunponupasono[3,4-
d]nmupumunuu-2-
KapOOHOBOU KUCIOTHI
(ITpumep 148)

Ib-2

HN3z00yTun
xjaoppopMuar

1.30 (I)

588.12

Ic-37

Humerunamun S-[1-(2-
dTop-6-MeTundeHmN)-
nunepuanH-4-un|-6-okco-
7-(2-
TpuTOpMETHIOECHIMIN)-
4,5,6,7-
TeTparuaponupasono[3,4-
dmupumunun-2-
KapOOHOBOU KUCIOTHI
(ITpumep 149)

Ib-2

Jumetunamux
(2M p-p B
T @)

KT
18

1.25 (I)

559.11

Ic-38

N3o0yrunmerunamun S-
[1-(2-¢pTOp-6-
MeTHI(eHnI)-

nunepuauH-4-uil-6-okco-

7-(2-
TpupTOpMETHIOCH3UI)-
4.5.6,7-
TeTparuaponupaszono[3,4-
d]nupumMunuu-2-
KapOOHOBOW KUCTOTHI
(ITpumep 150)

Ib-2

H300yTun-
METHJIAMHH

KT
18

1.32 (D)

601.11

Ic-39

5-[1-(2-®PTop-6-
MeTHII( eH M )-
nunepuanH-4-umn)l-2-(1-
METHUJI-2-0KCO-
NUPPONUANH-3-1)-7-(2-
TpuTOpMETHIOCHI M )-
2,4,5,7-
TeTparuaponupasonol3,4-
d]mupumMunnH-6-0H
(ITpumep 151)

Ib-2

3-bpom-1-
METHJIIUPPO-
JIUOHUH-2-0H

B2
KT
0.5

1.17 (D)

585.20
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-40

5-[1-(2-DTop-6-
MeTHUII(eHUIT)-
nunepuanuH-4-unl-2-(1-
U30IPONUI-2-0KCO-
NUPPONUANH-3-1)-7-(2-
TpudTOpMETHIOCHI I )-
2,4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 152)

Ib-2

3-bpom-1-

(mponaH-2-
UJ)THPPO-
JUANH-2-0H

B2
KT
0.5

1.22 (D)

613.24

Ic-41

5-[1-(2-®PTop-6-
MeTHII( eHmI)-
nunepuauH-4-umn|-2-[2-
([*H3]metun)[1,1,2,3,3,3-
*Hg]npormn]-7-(2-
TpuTOpMETHIOECHIMIN)-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 156)

Ib-2

2-([*H3]mermn)

[1,1,2,3,3,3-
*H¢]mpomnan-1-
o1

D D

D
D

HO——D

110
2.5

1.27 (D)

553.24

Ic-42

5-[1-(2-®PTOp-6-
MeTHII(eHn)-

nunepuauH-4-umnl-2-(2-

OKCO-1-TpUTHNIa3€TUANH-
3-un)-7-(2-
TpupTOpMETHIOCH3U)-
2,4,5,7-
TeTparuaponupasonof3,4-
d]mupumMunnH-6-0H

Ib-2

BB-10-4

E
150
1.5

(MuxposB

OJIHOBOE

obnydeH
ue)

1.35 (I)

799.16

Ic-43

5-[1-(2-®PTop-6-
mMeTHI(eHmI)-
nunepuauH-4-umnl-2-(1-
METHJILUKJIOTPOMUIMETHIT
)-7-(2-
TpuTOpMETHIOCHI W )-
2,4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 158)

Ib-2

(I-Metun-
LUKJIOTIPOTINII )-
METaHOJ

110

1.28 (I)

556.14
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-44

2-(2,2-Audropatun)-5-[1-

(2-pTop-6-meTundenun)-
nunepuanH-4-unl-7-(2-
TpupTOpMETHIOCH3UI)-

2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 159)

Ib-2

2,2-
HudropstaHon

110
18

1.21 (D)

552.07

Ic-45

2-(1,1-Aumerunnpon-2-
uHuI)-5-[1-(2-¢pTop-6-
MeTHII( eHMI)-
nunepuauH-4-unl-7-(2-
TpuTOpMETHIOCHI I )-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 160)

Ib-2

2-Metun-3-
OyTuH-2-01

110
18

1.28 (I)

554.13

Ic-46

5-[1-(2-®PTop-6-
MeTHII(eHMI)-
NUunepuauH-4-umij-2-
u3onponui-7-(2-
TpuPTOpMETHIOECHI I )-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumuanH-6-0H
(ITpumep 161)

Ib-2

2-IIponanon

110

1.26 (I)

530.12

Ic-47

5-[1-(2-®Top-6-
mMeTu(eHmN)-
nunepunuH-4-umn|-2-
([1,1,1,2,3,3,3-
*H,]npoman-2-mn)-7-(2-
TpuTOpMETHIOCHI I )-
2,4,5,7-
TeTparuaponupasonol3,4-
d]mupumMunnH-6-0H
(ITpumep 162)

Ib-2

2-
[1,1,1,2,3,3,3-
2H7]HponaH[2H
Jon

1.26 (I)

537.31

Ic-48

5-[1-(2-®PTop-6-
MeTHII( eHMI)-
nunepuauH-4-umnj-2-
([1,1,1,3,3,3-"Hs]npomnan-
2-un)-7-(2-
TpuTOpMETHIOECHI I )-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunuH-6-0H
(ITpumep 163)

Ib-2

2-[1,1,1,3,3,3-

2H(,]HponaHon

1.26 (I)

536.30
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
AAHHbBIE
m/z
[M+H]"

Ic-49

5-[1-(2-DTop-6-
MeTHUII(eHUIT)-
nunepuanH-4-unl-2-(3-
dTopokceran-3-
wimeTun)-7-(2-
TpudTOpMETHIOCHI I )-
2,4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 164)

Ib-2

(3-

DTOpOKCETAH-
3-1J1)-MeTaHoI

1.20 (I)

576.12

Ic-50

2-IluxknonponuaMeTuiI-5-
[1-(2-¢pTOp-6-
MeTHII(eHMI)-
nunepuauH-4-unl-7-(2-
TpuTOpMETHIOECHIMII)-
2,4,5,7-
TeTparuaponupasonol3,4-
d]mupumMunnH-6-0H
(ITpumep 165)

le-2

I-IluxknonponuameTui-S-
[1-(2-¢pTop-6-
MeTHII(eHn)-

nunepuauH-4-umnl-7-(2-
TpuTOpMETHIOECHIII)-
1,4,5,7-

TeTparuaponupasosof3,4-

d]nupumuanH-6-0H
(ITpumep 210)

Ib-2

Huxnonpo-
MUJIMETaHOJI

110

1.26 (I)

542.09

1.24 (D)

542.30

Ic-52

5-[1-(2-®Top-6-
mMeTHI(eHmnI)-
nunepuauH-4-nmnl-2-(3-
METUJIOKCETaH-3-
wiIMeTHn)-7-(2-
TpuTOPMETHIOCHI W )-
2,4,5,7-
TeTparuaponupasonol3,4-
d]mupumunnH-6-0H
(ITpumep 166)

Ib-2

(3-Metuin-

OKCETaH-3-M)-

MCTAHOJ

110

1.23 (D)

572.12
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-53

2-(1-
@TOPUUKIOTPONTHIMETHII)
-5-[1-(2-dpTop-6-
MeTHuI(eHMT)-
nunepuauH-4-ui|-7-(2-
TpudTOpMETHIOCHI I )-
2,4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 167)

Ib-2

(1-DTopruk-
JOTPOTINII)-
METaHOJI

110

1.25 (I)

560.22

Ic-54

5-[1-(2-®PTop-6-
MeTHII( eHmI)-
nunepuauH-4-umnl-2-(2-
¢Top-2-mMerunnponuin)-7-
(2-
TpuTOpMETHIOECHIMIN)-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 168)

Ib-2

2-®Prop-2-
METHJINPONaH-
1-on

110

1.27 (D)

562.23

Ic-55

2-Otun-5-[1-(2-pTop-6-
MeTHII(eHn)-

nunepuauH-4-umnl-7-(2-

TpuTOpMETHIOECHIII)-

2.4.5,7-
TeTparuaponupasosof3,4-
d]nupumuanH-6-0H

(ITpumep 169)

Ib-2

OTaHOI

110

1.23 (D)

516.03

Ic-56

2-[1,1,2,2,2-"Hs ]9 tin-5-
[1-(2-¢pTOp-6-
MeTHIJI(EHMI)-
nunepuauH-4-umnl-7-(2-
TpuGTOpMETHIOCHI M )-
2,4,5,7-
TeTparunponupasonof3,4-
d]mupumMunnH-6-0H
(ITpumep 170)

Ib-2

[1,1,2,2,2-
*Hs]9Tan-
[*H]on

D

D

HO
D

D

D

1.24 (I)

521.27
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
JAHHBIC
m/z
[M+H]"

Ic-57

5-[1-(2-DTop-6-
MeTHUII(eHUIT)-
nunepuanH-4-unl-2-(3-
rUJPOKCUOKCETaH-3-
wimeTun)-7-(2-
TpudTOpMETHIOCHI I )-
2,4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 171)

Ib-2

3-I'mapokcu-
METHUJIOKCETaH-
3-on

1.12 (D)

574.22

Ic-58

2-(2,2-Andropnpomnmn)-5-
[1-(2-¢pTOp-6-
MeTHII(eHMI)-
nunepuauH-4-unl-7-(2-
TpuTOpMETHIOECHIMII)-
2,4,5,7-
TeTparuaponupasono3,4-
d]mupumMunnH-6-0H
(ITpumep 172)

Ib-2

2,2-Audrop-
IIPOTAaHOJ

1.24 (I)

566.14

Ic-59

2-mpem-bytun-5-[1-(2-
dTop-6-MeTuIpeHIN)-
nunepuauH-4-umnl-7-(2-
TpUPTOPMETHIOEHIMII)-
2.4.5,7-
TeTparuaponupasono[3,4-
dmupumuanH-6-0H
(ITpumep 173)

Ib-2

mpem-byTtaHon

110
18

1.30 (D)

544.29

Ic-60

2-Iuknonponun-5-[1-(2-
bTop-6-MeTuapeHIN)-
nunepuauH-4-nmnl-7-(2-
TpudTOpMETHIOCHI I )-

2,4,5,7-
TeTparunponupasono3,4-
d]mupumMunnH-6-0H
(ITpumep 174)

Ib-2

Huknonpo-
nuiOOpoOHOBAs
KHCJIOTA

70
18

1.22 (D)

528.26

Ic-61

2-Iluxknonponun-6-[1-(2-
dTop-6-MeTunpeHmN)-
nunepuanH-4-un|-4-(2-
TpuTOpMETHIOECHI M )-

2,4,6,7-
TeTparuaponupasonio[4,3-
d]mupumMuauH-5-0H
(ITpumep 175)

Ib-1

Huknonpo-
nuiOOpOHOBAs
KHCJIOTa

90
18

1.22 (I)

528.17
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
AAHHBIEC
m/z
[M+H]"

Ic-62

6-[1-(2-®PTop-6-
MeTHUII(eHUIT)-
nunepuanH-4-unl-2-(2-
dTop-2-meTunnponun)-4-
(-
TpudTOpMETHIOCHI I )-
2,4,6,7-
TeTparuaponupasonof4,3-
d]mupumMuauH-5-0H
(ITpumep 176)

1d-4

6-[1-(2-®PTop-6-
MeTHII( eHmI)-
nunepuauH-4-nunl-1-(2-
dTop-2-mMeTunnponuin)-4-
(2-
TpuTOpMETHIOECHIMIN)-
1,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMuanH-5-0H
(ITpumep 177)

Ib-1

2-®Prop-2-
METHJINPONaH-
1-on

1.22 (D)

562.14

1.22 (I)

562.13

Ic-64

2-IuxknonponuaMeTuiI-0-
[1-(2-¢pTOp-6-
MeTHII(eHnI)-
nunepuanuH-4-unl-4-(2-
TpupTOpMETHIOCH3UI)-
2,4,6,7-
TeTparuaponupasonof4,3-
d]nupumMunuH-5-0H
(ITpumep 178)

Id-5

I-IluknonponuaMeTuiI-6-
[1-(2-¢pTOp-6-
mMeTHI( eHmI)-

nunepuanH-4-un|-4-(2-
TpuTOPMETHIOCHI W )-
1,4,6,7-

TeTparuaponupasonio[4,3-

d]mupumMunuH-5-0H
(ITpumep 179)

Ib-1

Huknonpo-
MUJIMETaHOJI

1.24 (I)

542.28

1.23 (D)

542.27
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
(OKX/MC
MeTOox)

MC-
AAHHBIEC
m/z
[M+H]"

Ic-66

6-[1-(2-®PTop-6-
MeTHUII(eHUIT)-
nunepuanuH-4-unl-2-(1-
METUJILUKJIOTPOIMUIMETHUII
)-4-(2-
TpudTOpMETHIOCHI I )-
2,4,6,7-
TeTparuaponupasonof4,3-
d]mupumMuauH-5-0H
(ITpumep 180)

Id-6

6-[1-(2-®PTop-6-
MeTHII( eHmI)-
nunepuauH-4-unl-1-(1-
METHUJILUKJIONPOMUIMETHIT
)-4-(2-
TpuTOpMETHIOECHIMIN)-
1,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMuanH-5-0H
(ITpumep 181)

Ib-1

(1-
MeTuanukiio-
PO )-
METaHOJI

1.25 (I)

556.20

1.24 (I)

556.20

Ic-68

2-Otun-6-[1-(2-prop-6-
MeTHII(eHn)-

nunepuauH-4-unl-4-(2-

TpuTOpMETHIOECHIII)-

2.4.6,7-
TeTparuaponupasosof4,3-
d]nupumuanH-5-0H

(ITpumep 182)

Ib-1

OTaHOI

1.22 (D)

516.26

Ic-69

2-mpem-bytun-6-[1-(2-
dTop-6-MeTuIPEHIN)-
nunepuanH-4-un|-4-(2-
TpuTOpMETHIOCHI I )-
2,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMuauH-5-0H
(ITpumep 183)

Ib-1

mpem-byTtaHon

100
48

1.26 (I)

544.30

Ic-70

2-(1-
DTOPUUKIOTPONHIMETHI)
-6-[1-(2-dpTop-6-
MeTHII( eHMI)-
nunepuanH-4-un|-4-(2-
TpuTOpMETHIOECHI I )-
2,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMuanH-5-0H
(ITpumep 184)

Ib-1

(1-PTopuuk-
JIOTIP OTIHL )-
METaHOJI

1.21 (I)

560.26
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Ic/1d/1e

HaszBanue

PeareHr
Ib

Pearenr
BB-10

Metoa
T [°C]
BpeMs

[4]

tr [MuH]
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MeTOox)

MC-
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m/z
[M+H]"

Ic-71

5-[1-(2-DTop-6-
MeTHUII(eHUIT)-

nunepuanH-4-unl-2-(2-

dropnponmin)-7-(2-
TPpUPTOPMETUIOECHI U )-

2.4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H

Ib-2

2-dTop
nponaH-1-on

100
2.5

1.22 (D)

548.15

Ic-72

2-(2,2-Audrop-1-
MeTHIdTHA)-5-[ 1-(2-pTop-
6-meTuideHm)-
nunepuauH-4-unl-7-(2-
TpuTOpMETHIOCHI I )-
2,4,5,7-
TeTparuaponupasono[3,4-
dlmupumMunnH-6-0H

Ib-2

1,1-Audrop-
NnponaH-2-oi

100
18

1.23 (D)

566.13

Ic-73

2-(2,2-
HudTopunkIonponuIMeT
un)-5-[1-(2-prop-6-
MeTHII(eHMI)-
nunepuauH-4-umnl-7-(2-
TpuPTOpMETHIOECHI I )-
2,4,5,7-
TeTparuaponupasono[3,4-
d]nupumMuanH-6-0H

Ib-2

(2,2-Audrop-
LUKJIOTPOIINI )-
METaHOJ

100
2.5

1.24 (I)

578.23

Ic-74

6-[1-(2-®DTop-6-

MeTHUI(eHMT)-
nUnepunuH-4-umn|-2-
u3onponeHusn-4-(2-

TpudTOpMETHIOCHI I )-
2,4,6,7-
TeTparunponupasono[4,3-

d]mupumMuauH-5-0H

(ITpumep 192)

Ib-1

2.
H3onponenun-
4,4.5,5-
TeTpaMeTHJI-
[1,3,2]am-
okcaboposaH

70
18

1.26 (I)

528.23

Ic-75

2-(2,2-Andropnponmn)-5-
[1-(2-¢pTop-6-
MeTHII( eHMI)-
nunepuauH-4-unl-7-(3-
TpUGTOPMETHITUPUIUH-
2-unmernn)-2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 194)

Ib-5

2,2-Audrop-
IIPOTMAaHOJ

110

1.17 (D)

567.25
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Ic-76

2-(2,2-Audropnponun)-6-
[1-(2-dpTop-6-
MeTHUII( eHUIT)-
nunepuanuH-4-un|-4-(2-
TPpUPTOPMETUIOECHI U )-
2,4,6,7-
TeTparunponupasono[4,3-
d]mupumMunnH-5-0H
(ITpumep 198)

Ib-1

2,2-Tudrop-
HIPOIMAaHOI

110
20

1.20 (I)

566.02

Ic-77

2-(1-
DTOPUUKIOTPOTTUIMETHII)
-5-[1-(2-dpTop-6-
MeTHII(eHMI)-
nunepuauH-4-unl-7-(3-
TpUGTOPMETHITUP U UH-
2-unmerun)-2,4,5,7-
TeTparuaponupasonol3,4-
d]mupumMunnH-6-0H
(ITpumep 200)

Ib-5

(1-DTopuuk-
JOTPOTINII)-
METaHOJ

110

1.16 (I)

561.12

Ic-78

2-(1-

@D TOPUUKIOTPONTHIMETHII)
-5-(2’-meTokcu-4’ -MeTHII-
3,4,5,6-terparuapo-2H-
[1,3’ ]ounupuanann-4-
un)-7-(2-
TpupTOpMETHIOCH3U)-
2,4,5,7-
TeTparuaponupasonof3,4-
d]mupumMunnH-6-0H
(ITpumep 201)

Ib-6

(1-PTopuuk-
JOTPOTIHUI)-
METaHOJ

110
2.5

1.16 (I)

573.27

Ic-79

2-(2,2-Audropnpomnmi)-5-
(2°-meTokCHU-4’ -MeTHUJI-
3,4,5,6-terparunpo-2H-
[1,3’ |0unupuaunamn-4-
uin)-7-(2-
TpuPTOpMETHIOECHI M )-
2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 205)

Ib-6

2,2-Audrop-
IIPOTAaHOJ

110
18

1.17 (D)

579.29
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1c-80

2-Iuxknonponun-5-[1-(2-
dTop-6-meTundennn)-
nunepuauH-4-unl-7-(3-
TpUPTOPMETHITUP U UH-
2-unmetnn)-2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 206)

Ib-5

Huxnonpo-
nuinOOpoOHOBas
KHCJIOTA

70
18

1.17 (D)

529.17

Ic-81

2-(2,2-Audropnpomnn)-6-
[1-(2-¢pTOp-6-
MeTHII( eHMI)-
nunepuauH-4-unl-4-(3-
TpUGTOPMETHITUPUI U H-
2-unmernn)-2,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMunuH-5-0H
(ITpumep 207)

Ib-7

2,2-udro-
pHpoOnaHoI

100
18

1.13 (D)

567.23

Ic-82

2-(1-

D TOPUUKIOTPONHIMETHII)
-6-[1-(2-pTop-6-
MeTHII(eHn)-
nunepuauH-4-unl-4-(3-
TPUPTOPMETHIITUP U UH-
2-unmeTtnn)-2,4,6,7-
TeTparuaponupasonof4,3-
dmupumuanH-5-0H
(ITpumep 208)

Ib-7

(1-PTopuuk-
JIOTIPOTIHL ) -
METaHOJI

1.14 (I)

561.21

Ic-83

2-I{ukaonponui-5-(2'-
MeTOKCHU-4'-MeTu-
3,4,5,6-terparunpo-2H-
[1,3']ounupunuamni-4-umn)-
7-(2-
TpuGTOpMETHIOCHI M )-
2,4,5,7-
TeTparunponupasonof3,4-
d]mupumMunnH-6-0H
(ITpumep 209)

Ib-6

Huknonpo-
nuiOOpoOHOBAs
KHCJIOTa

70
18

1.17 (D)

541.22

Ic-84

2-Iluxknonponun-6-[1-(2-
dTop-6-MeTunpeHmN)-
nunepuanH-4-nunl-4-(3-
TpUPTOPMETHITUPUIUH-
2-unmernn)-2,4,6,7-
TeTparuaponupasono[4,3-
dlmupumMunuH-5-0H
(ITpumep 212)

Ib-7

Huxnonpo-
nuiIOOpOHOBAs
KHCJIOTa

70
3.5

1.13 (I)

529.13
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m/z
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1d-7

1-Iuknonponun-6-[1-(2-
dTop-6-meTundennn)-
nunepunuH-4-mun|-4-(3-
TpUuGTOPMETHITUPUTUH-
2-unmetnn)-1,4,6,7-
TeTparuaponupasonof4,3-
d]mupumMuanH-5-0H
(ITpumep 215)

1.13 (D)

529.08

Ic-86

7-(2-bpom-6-
TpUPTOPMETUIOECHIHIT )-2-
nukiIonponun-S-[1-(2-
dTop-6-MeTunpeHmN)-
nunepunuH-4-unl-2,4,5,7-
TeTparunponupasono[3,4-
d]mupumMunnH-6-0H
(ITpumep 213)

Ib-8

Huknonpo-
nuiOOpoOHOBAs
KHCJIOTa

1.24 (I)

606.10

Ic-87

7-(2-bpom-6-
TpuPTOPMETUIOEHIHIT )-2-
(2,2-mudropnponmn)-5-
[1-(2-¢pTOp-6-
MeTHII(eHn)-
nunepuauH-4-unl-2,4,5,7-
TeTparuaponupasono[3,4-
d]mupumMunuH-6-0H
(ITpumep 214)

Ib-8

2,2-Audrop-
IPOMAaHON

1.23 (I)

643.87

Ic-88

2-(2,2-Audropupomnmn)-6-
(2'-meTokcu-4'-meTui-

3,4,5,6-terparunpo-2H-

[1,3"]ounupunuamni-4-umn)-

4-(2-
TpudTOpMETHIOCHI I )-
2.4,6,7-
TeTparuaponupasono[4,3-
d]mupumMunnH-5-0H
(ITpumep 219)

Ib-9

2,2-Audrop-
IIPOMAaHOJ

100
48

1.13 (D)

579.24

Ic-89

2-(1-
DTOPUUKIOTPOTTUIMETHII)
-6-(2'-metokcu-4'-mMeTuI-
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuann-4-umn)-
4-(2-
TpuTOpMETHIOECHI I )-
2,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMuanH-5-0H
(ITpumep 222)

Ib-9

(1-PTopuuk-
JIOTIP OTIH )-
METaHOJI

110
2.5

1.13 (D)

573.27
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Ic-90

2-Iuxnonponuin-6-(2'-
MEeTOKCHU-4'-MeTHII-
3,4,5,6-terparunpo-2H-
[1,3']ounupunuamni-4-umn)-
4-(2-
TpudTOpMETHIOCHI I )-
2,4,6,7-
TeTparuaponupasonof4,3-
d]mupumMuauH-5-0H
(ITpumep 223)

Ib-9

Huxnonpo-
nundOpoOHOBas
KHCJIOTA

1.14 (D)

541.28

Ic-91

6-(2'-MeTokcu-4'-meTui-
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuamnn-4-umn)-
2-metun-4-(2-
TpuTOpMETHIOECHIMII)-
2,4,6,7-
TeTparuaponupasosno[4,3-
d]mupumMuanH-5-0H
(ITpumep 224)

Ib-9

Metun 4-
TOJIYOJICYJIb-
¢donar

1.11 (D)

515.26

Id-8

2-(2,2-Andropnpomnmn)-6-
[1-(2-¢pTop-6-
MeTHII(eHn)-
nunepuauH-4-unl-4-(3-
TpUPTOPMETHITUP U UH-
2-unmeTtnn)-2,4,6,7-
TeTparuaponupasosof4,3-
d]nupumuanH-5-0H
(ITpumep 239)

Ib-7

2,2-udrop-
nponui 4-
MeTHIOEeH-

30JICyNbpOHAT

60
18

1.14 (D)

567.20

Ic-93

2-(2,2-Audropnpomni)-6-
[1-(2-¢pTOp-6-
mMeTHI(eHmI)-
nunepuauH-4-un|-7-
mMeTus-4-(2-
TpuTOPMETHIOCHI W )-
2,4,6,7-
TeTparuaponupasonio[4,3-
d]mupumMuauH-5-0H

1d-9

1-(2,2-AudTopnpomnmn)-6-
[1-(2-¢pTOp-6-
MeTHII( eHMI)-
nunepuauH-4-unl-7-
mMeTun-4-(2-
TpudTOpMETHIOESHIII)-
1,4,6,7-
TeTparuaponupasono[4,3-
d]mupumMunuH-5-0H

Ib-10

2,2-udrop-
nponuiu 4-
MeTUJIOeH-

30JCyNbpOHAT

1.21 (D)

580.23

1.20 (I)

580.22
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Ic-94

2-Iluxnonponun-6-[1-(2-
dTop-6-meTundennn)-
nunepuaAnH-4-unl-7-
MeTui-4-(2-
TPpUPTOPMETUIOECHI U )-
2,4.,6,7-
TeTparunponupasono[4,3-
d]mupumMuauH-5-0H

Ib-10

Huxnonpo-
nuinOOpoOHOBas
KHCJIOTA

70
72

1.22 (D)

542.26

Ic-95

4-(2-
HuknonponmideH3uin)-2-
(2,2-mudropnponmn)-6-
[1-(2-¢pTOp-6-
MeTHII(eHMI)-
nunepuauH-4-umil-7-
meTun-2,4,6,7-
TeTparuaponupasono[4,3-
dlmupumMunnH-5-0H

Ib-12

2,2-Audrop-
nponun 4-
MeTHIOEeH-

30JCyNbpOHAT

100
72

1.20 (I)

552.31

Id-10

4-(2-
Huknonponwmiben3mn)-1-
(2,2-mudropnponmn)-6-
[1-(2-¢pTop-6-
MeTHII(eHn)-
nunepuauH-4-umnl-7-
metun-1,4,6,7-
TeTparuaponupasonof4,3-
d]nupumuanH-5-0H

1.19 (I)

552.34

Ic-96

2-Iluxknonponuin-4-(2-
LHUKJIOTPONUIOEH3UIT )-6-
[1-(2-¢pTOp-6-
mMeTHI(eHmnI)-
nunepunuH-4-umnl-7-
MeTumn-2,4,6,7-
TeTparuaponupasono[4,3-
dlmupumMunnH-5-0H

Ib-12

Huknonpo-
nuiOOpoOHOBAs
KHCJIOTA

J1
70
48

1.21 (D)

514.09

Id-11

1-Iuknonponun-4-(2-
LUKJIOMPOMUIIOeH3 1T )-0-
[1-(2-¢pTOop-6-
MeTHII( eHMI)-
nunepuauH-4-uinl-7-
meTun-1,4,6,7-
TeTparuaponupasonio[4,3-
d]mupumMunnH-5-0H

1.21 (D)

514.12
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1c-97

2-Iluxknonponuin-4-(2-
LUKJIONPOMUIOEH3 M )-6-
(2'-meTokcu-4'-meTHI-
3,4,5,6-terparuapo-2H-
[1,3'|ounupunuHuI-4-ui)-
7-metun-2,4,6,7-
TeTparunponupasono[4,3-
d]mupumMunnH-5-0H

Ib-11

Huxnonpo-
nuinOOpoOHOBas
KHCJIOTA

J1
100

1.11 (D)

527.40

Id-12

1-Iuknonponun-4-(2-
UKJIOTPONUIOEH3UIT )-6-
(2'-meTokcu-4'-meTui-
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuamnn-4-umn)-
7-metun-1,4,6,7-
TeTparuaponupasono[4,3-
dlmupumMunnH-5-0H

1.13 (D)

527.40

Ic-98

2-Iuknonponui-6-(2'-
MeTOKCHU-4'-MeTu-
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuamnn-4-umn)-
7-metnn-4-(2-
TpuPTOpMETHIOECHI I )-
2,4,6,7-
TeTparuaponupasonof4,3-
d]nupumuanH-5-0H

Ib-14

Muxnonpo-
nuiIO0pOHOBAS
KHCJIOTa

J1
100
18

1.15 (I)

555.37

Id-13

I-Iuxknonponun-6-(2'-
METOKCHU-4'-MeTHII-
3,4,5,6-terparunpo-2H-
[1,3"]ounupunuamni-4-umn)-
7-metun-4-(2-
TpudTOpMETHIOCHI I )-
1,4,6,7-
TeTparuaponupasono[4,3-
dlmupumMunnH-5-0H

1.16 (I)

555.36

Ic-99

6-(2'-MeTokcu-4'-meTui-
3,4,5,6-terparuapo-2H-
[1,3"]ounupunuamnn-4-umn)-
2,7-numetun-4-(2-
TpuTOpMETHIOECHI M )-
2,4,6,7-
TeTparuaponupasonio[4,3-
d]mupumMunnH-5-0H

Ib-14

Metun 4-
MeTUuNoeH-
30JICyNbpOHAT

1.13 (D)

529.22
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Id-14

6-(2'-MeTtokcu-4'-meTui-
3,4,5,6-terparunpo-2H-
[1,3']ounupunuamnia-4-umn)-
1,7-numernn-4-(2-
TpudTOpMETHIOSHI M )-
1,4,6,7-
TeTparunponupasono[4,3-
d]mupumMuauH-5-0H

1.14 (I)

529.19

Ic-100

2-(2,2-Audropnpomnn)-5-
[1-(2-¢pTOp-6-
MeTHII( eHMI)-
nunepunuH-4-umi|-4-
meTun-7-(2-
TpuPTOpMETHIOECHI M )-
2,4,5,7-
TeTparuaponupasono[3,4-
dmupumMunnH-6-0H

Ib-13

2,2-Audrop-
nponun 4-
MeTHIOEeH-

30JCyNbpOHAT

80
18

1.24 (I)

580.34

Ic-101

6-[1-(2-Xnop-6-
dropdenun)-nmunepuH-
4-unl-2-quknonponuin-7-
mMeTun-4-(2-
TpuPTOpMETHIOECHI I )-
2,4,6,7-
TeTparuaponupasonof4,3-
d]nupumuanH-5-0H

Ib-15

Muxnonpo-
nuntpudrop-
oopat xanus

J2
110
18

1.36 (I)

562.06

Ic-102

2-Iuknonponui-6-[ 1-(2-
nupTopmMeTun-6-
bTopdeHun)-nunepuauH-
4-un)-7-metun-4-(2-
TpudTOpMETHIOCHI I )-
2.4.6,7-
TeTparunponupasono[4,3-
d]nupumMuauH-5-0H

Ib-16

Huknonpo-
nuntpudTop-
oopar kanus

J2
110
18

1.23 (D)

578.15

Cunre3s coequnenuii gopmyJasr If

Memoo A (Boccmanosgiernue caoxucnozo 3(hupa KapOoHo60il KUCIONbvl)

K p-py cnoxnoro merunosoro s¢upa Ic (1 sxB.) B 6e3B. EtOH (ot 12 mo 22

mi/mmonb) nobasnsimu CaCly (0.3 »kB.) m peakn. cMech oxjaxkaanu ao -10°C.

IMopumssmu nobasnsinm NaBH, (2.5 5kxB.) u cMmech nepememuBanu B TeueHue 30 MuUH

npu -10°C wm mnpu 3amaHHON TemIeparype B Te4UeHHE 3aJaHHOrO BpPEeMEHH (CM.

Tabnuny 61). Peakumonnyro cmech racunu npu 0°C Bopmoii, u EtOH ynapusanu.

Ocrarok pacnpenensiiu mexay EtOAc (mim IXM cOOTBETCTBEHHO) U BOAOH, U BOJH.
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¢a3zy AOMOJHUTENBHO JSKcTparupoBadu ¢ nomombd EtOAc (wm XM
coorBeTcTBeHHO). OObenuHeHHbIe Opr. (as3pl MPOMBIBATIN COJSHBIM PacTBOPOM,
cymunu Hax MgSO4 u KOHLEHTpupoBanu B Bakyyme. IIpu HeoOXOQUMOCTH, CBHIPOH
npoAykT ounmanu ¢ nomoupio KX, ucnonesys cmecs Hept/EtOAc.

Memoo B (Boccmanoesnenue numpuia)

K cycnensun nmurpuiaa Ic (1 skB.) B 6e3B. MeOH (28 mu/mMmonb) noGaisiiu
CoCl; (1.5 skB.). Peaku. cmech nepeMemuBanu B TeueHue 5 muH npu KT, oxnaxkganu
no 0°C wu mopuusmu gobasmsimu NaBHy (5 skxB.). Peaku. cMmech mepeMemnBaiu B
teyenue 5 muH nipu 0°C u npu KT B Teuenue 3aganHoro Bpemenu (cm. Tabmumy 61).
Peakunonnywo cmech racunu 10% BoAH. p-pOM JTUMOHHOHN KHUCJIOTHL, NT€peMEIINBaIN B
teueHue 30 muH npu KT u skcrparupoBanu ¢ nomowmpio JAXM. OO0beaquHeHHBIE OpT.
¢ba3bl MpOMBIBAJIN COJSIHBIM pacTBOpoM, cymmin Hax MgSOs U KOHIEHTPUPOBAIU B
Bakyyme. CoIpoii mpoayKT ouumanu ¢ nomombio KX, ucrnons3ys cmecs IXM/MeOH
unu EtOAc/MeOH.

Memoo C (Omvinenue/amuonoe covemanue)

Cmaousa A: Omvinenue

K p-py cnoxnoro s¢upa kapbonoBoi kucnotsl Ic (1 3kB.) B TT'® (8 ma/Mmmob)
nobasisinu 2M BonH. p-p NaOH (7 3kB.), u peaku. cMech nmepeMelmnBail B TEUYCHUE
1 4 mpu KT. Cmech nogkucasanu 1M BoaH. p-pom HCl no pH~3-4 u skcTtparuposanu ¢
nomompbio EtOAc. OObennHeHHBbIE Opr. (asbl NPOMBIBAIH COJSHBIM PAacTBOPOM,
cymnan Hax MgSOy4 1 KOHIIEHTPUPOBAJIU B BaKyyMe.

Cmaous B: Amuonoe covemanue

K p-py ceipoii kapbonoBoit kucnotsl (1 3kB.) B IXM (ot 10 no 23 mua/mMmoIb)
nocnenoBarenbHo nodasyusiau DIPEA (3 sks.), HOBt (1.5 3x8.) u EDC.HCI (1.5 3kB.).
Peaku. cmech mepememmuBaiu B TedeHue 5 mMuH npu KT u nobaBisiu moaxonsimui
amuH (ot 1.2 mo 1.5 5kB.) B 4MCTOM BHAE WHJIH B BHAE pacTBOopa. Peakm. cmech
JOTMOJHUTENbHO MepeMeLInBalu MpU 3aJaHHON TeMmIlepaType B Te4YeHHE 3aJaHHOro
BpeMeHU U pacnpenessuin Mexay AXM u Haceim. BogH. p-pom NaHCOs. Opr. dasy
NPOMBIBAJIM BOAOH M COJSIHBIM pacTBOpPOM, cymuiau Hag MgSO4 U KOHUEHTPUPOBAIH B
BakyyMme. Cplpoil mnpoaykt ouuinanu ¢ nomowmbro KX, wucnone3ys cmech

Hept/EtOAc/MeOH.
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Memoo D (Ilpucoedunenue peaxmusa I punvapa)

Cmaous A: Pacwennenue ayemais

K p-py auerans Ic (1 sxB.) B TI'® (7.2 ma/mmons) nobasnsnu 1M Bogs. p-p HCI
(2 °xB.), W peaku. cMmech mnepememnBaiu B TeueHue 3 4 30 mumH npu 70°C.
PeaknuonHyo cmech racunu Hacbim. BojaH. p-pom NaHCO; u skcrparupoBanu c
nomombio EtOAc. Opr. ¢asy nmpoMbIBaiu COJNSHBIM pacTBOpoM, cymuan Hag MgSO,
U KOHLEHTPUPOBAJIU B BAKyyMe.

Cmaous B: Ilpucoeounenue peaxmusa I’ punvapa

K p-py ceiporo ampperuna (1 sxs.) B 6e3s. TI'® (10.6 mn/mmons) npu 0°C mo
kamisiMm pobasisiim 3M p-p Opomuna merunmarHus B Et;O (2 skB.). Peaku. cmech
nepeMeIlnBaIN NPU 33aJaHHOW TeMIepaType B Te4YeHHEe 3aJaHHOTO BpPEMEHH (CM.
Tabnuny 61), racunmu npu 0°C Haceim. BoaH. p-pom NH4Cl u skcTparupoBanu ¢
nomombio EtOAc. OObpenuHeHHBIe Opr. (a3bl NMPOMBIBAIH COJSIHBIM PacTBOPOM,
cymunu Hagy MgSO, u koHueHTpupoBajdu B Bakyyme. ChIpOoMl MPOAYKT OUYMINAIH C
nomombio KX, ucnons3ys cmecy Hept/EtOAc/MeOH.

Memoo E (Boccmanosumeivnoe aMunupocanue)

Cmaousa A: Pacwennenue ayemais

K p-py auerans Ic (1 sxB.) B TT'® (7.2 ma/mmons) nobasnsnu 1M Bogs. p-p HCI
(2 »5xB.), W peaku. cMmechb mnepememnBaiu B TeueHue 3 4 30 mmH npu 70°C.
Peaknuonnyw cmech racunu Haceim. BOAH. p-poM NaHCOs u skctparupoBanu ¢
nomombio EtOAc. Opr. ¢asy nmpoMbIBaiu COJNSTHBIM pacTBOpOM, cymuan Hag MgSO,
U KOHLEHTPUPOBAJU B BAKyyMe.

Cmaous B: Boccmanogumensnoe aMunuposanue

K cmecu anpaeruna Ic (1 3xB.) u noaxoxasmero amuHa (ot 1.2 no 2 3kB.) (korga
amuH ucnoib3oBanmu B Buae HCl conn, nononnurenvHo nobasnsim TEA (1.2 3kxB.)) B
TI® (or 12 go 16 wma/mmons) pobaeismu AcOH (1.5 »5kB.), W peakiu. cMmech
nepememnBanu B TeueHne S muH npu KT. IMopuusmu nobasnsimm NaBH(OAc); (1.5
3KB.), U peaku. cMmech nepememusanu npu KT B TeyeHue 3amaHHOTO BpeMeHH (CM.
Tabnuny 61). PeakumoHHyr cMmech racuim Haceim. BoaH. p-pom NaHCOs; wu
sKkcTparupoBanu ¢ nomompso JIXM. O6bvenuaeHHbIe OpT. (a3l MPOMBIBAIN COJSTHBIM
pactBopoM, cymunu Haa MgSO, u koHuUeHTpupoBaiu B Bakyyme. CbIpoll HpPOAYKT
ounimaiu ¢ nomompbio KX, ucnonsdys cmecb IXM/MeOH unnu Hept/EtOAc/MeOH

u/unu ¢ nomombio npen. KX-MC, ucnonb3ys meron 3.
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Memoo F (Hyxreoduionoe 3amewenue)

K p-py Ic (1 3xB.) B JIM®PA (10 ma/mmonap) nodasusanu noaxonsmuii amus (10
9KB. B YHCTOM BHJE WJIH B BHJAE pacTBopa) Peaku. cMmech HarpeBajlu A0 3aJaHHOU
TEMIIepaTypbl U NMEpPEeMELINBAIM B Te4YeHUE 3aAaHHOTO BpeMeHu (cMm. Tabmummy 61).
Cmecwr pacnpenensnu mexay AXM wu H,O, m opr. a3y npombiBaiu COJSHBIM
pacrBopoM, cymunu Hax MgSO, u koHUHeHTpupoBaiu B Bakyyme. CbIpol HMpPOAYKT
ouninaiu ¢ nomoubo KX, ucnons3ys cmecr Hept/EtOAc.

Memoo G (0ecuopamayus nepsuuno2o amuoa)

K nepememmnBaeMoMy p-py aMHIHOTO MPOMEKYTOYHOTro coenunenus Ic (1 3kB.)
B XM (11 mu/mMmonb) mox aproHom mnoprusmu nodaeisiin peareHT byprecca (3
9kB.). Peakn. cmech mepememwuBanu npu KT B TedeHme 3aMaHHOTO BpeMEHHU (CM.
Tabnuny 61) u pacnpenensinu mexay XM u H,O. Opr. ¢pa3sy npoMbiBadu COJSTHBIM
pactBopoM, cymuinu Haa MgSO, u koHuUeHTpupoBaiu B Bakyyme. CbIpoll NMpPOAYKT
ountnaiu ¢ momombo KX, ncnons3ys cmecr Hept/EtOAc.

Memoo H (Omwennenue Boc)

K p-py mpomexyrtounoro coemmaeHuss Ic (1 skB.) B JAXM (10 ma/mmonsp)
nobasnsnn TOY (2 ma/mmons) npu 0°C, u peaku. cmech nepememuanu npu KT B
TedeHne 3agaHHOro BpeMeHu (cMm. Tabmaunmy 61). Cmecwr oxmaxganmu go 0°C, racunu
32%-upiM unu 1M BoaH. p-pom NaOH no tex nop, noka pH He nocturner 12 — 13, u
skcTparuposanu ¢ nomowpo JAXM. O6beanHeHHbIE OPT. (a3l IPOMBIBAIH COJITHBIM
pactBopoMm, cymuau Hax MgSO4 u KoHUeHTpupoBaiu B BakyyMe. ChIpoil NMpOAYyKT
ouninanu ¢ nomompbio KX, ucnonb3ys cmech Hept/EtOAc/MeOH wnu JIXM/MeOH.

Memoo I (Pacwennenue cyavhonamuoa)

P-p mnpomexyrounoro coenuHenuss Ic (1 »3xB.) B TI'® (37 w™Ma/mMmoinb)
obpabarsiBamn Cs;COs (3.25 5kB.) u QuadraPure® MPA (3 skB.). Peaku. cmechb
HarpeBanu npu 130°C mox MHUKPOBOJHOBBIM OO0Jy4eHHEM B TEYEHHE 3aJaHHOTO
BpemeHHU (cM. Tabmuny 61). Cmech pasdasnsanu ¢ momombio EtOAc u ¢unbrpoBamnu.
Qunbrpat npomeiBaiau 0.5M BonH. p-pom NaOH u consiHeIM pacTBOpoMm, u opr. ¢asy
cymnnu Hagy MgSOs u koHUeHTpupoBaidu B BakyyMe. ChIpOM MPOAYKT OUYMINAIH C
nomombto KX, ncnmoneszys cmecr Hept/EtOAc, w/mnm ¢ momompro mpen. XX-MC,
HUCIIOJb3Yysl METOX 5.

Memoo J (Jlecuopamayus mpemuynozo cnupmd)

POCI; (2 5xB.) mo xamsm gobasnsiin npu 0°C k p-py coenunenus Ic (1 sxB.) B

nupunuae (8 mu/mmonb). Peaku. cmech HarpeBanu ao 50°C u mepeMemnBalu B
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TeyeHne 3amaHHOro BpemeHu (cm. Tabmuny 61). Peakn. cmech pasbaBisimu ¢
nomombpto EtOAc u npomseiBanu 1M BoaH. p-pom HCl u conssabiM pactBopom. Opr.
¢dasy cymmnu Hag MgSO4 u KoHIeHTpUpOoBalu B BakyyMme. ChrIpoil MPOAYKT OUYUIIAJIU
¢ nomoupio KX, ncnonssys cmecs IXM/MeOH.

Memoo K (Omwenienue mpumuisroii 2pynnot)

Coenunenune Ic (1 3kxB.) oOpabarsiBanu ¢ momouipto TA®Y (9 mu/mmons) u H,O
(1 ma/mmons) pu 0°C. Peaki. cmech nepememuBanu npu 0°C B TeueHHEe 3aJJaHHOTO
BpemeHu (cm. Tabmuny 61), BbutmBanu B 1M BoaH. p-p NaOH wu skcrparupoBanu ¢
nomombto JIXM. OObenuHeHHble oOpr. ¢a3bl MPOMBIBAJIU COJSIHBIM PacTBOPOM,
cymnnu Hagy MgSO, u koHueHTpupoBaidu B Bakyyme. ChIpOd MPOAYKT OUYMINAIH C
noMounbsio npen. XKX-MC, ucnons3zys meron 9.

Memoo L (['uopuposanue)

Coenunenne popmynsl Ic (1 3kB.) pactBopsuin B EtOAc (27 mia/mmons). Konby
TPU pa3sa BaAKyyMHUPOBAJIH U BHOBb HAmoJHsAU a3otoM. JloGaBnsnu BnaxHbii Pd/C
(0.05 »kB.) m kon0y TpHW pa3a BaKyyMHPOBAJIM W BHOBb HAMOJHSJIHU BOJOPOIOM.
CycneH3uio mnepeMemnBalu MpPH aTMOCPEpPHOM MaBJIEHHH BOAOPOAAa B TEUYEHHUE
3agaHHoro BpemeHu (cm. Tabmumy 61) m ¢dunprpoBanum yepe3 HaOuBky Llenura.
Ocanok Ha QunbTpe nmpomeiBaiu ¢ nomombo MeOH u ¢punpTpaT KOHIEHTPUPOBAIHU B

Bakyyme. Coipoii nmpoaykt ounmmanu ¢ nomouipto KX, ncnonssys cmech Hept/EtOAc.

Tabauna 61
Meroj t [vun] MC-
o R
If Ha3sanue Pearent AMHuH T [°Cl (KX/MC AARHEEIE
Ie BpeMmst MeTo1) m/z
[l [M+H]”
5-[1-(2-D1op-6-MeTHIDECHUT) -THICPUIHH-
4-un]-2-(2-THAPOKCHITHI)-7-(2- A
If-1 tpudpTopmMeTHIOeH3HT)-2,4,5,7- Ic-5 - 0 1.01 (I) 532.26
TeTparugponupaszono|3,4-d|mupuMuguH-6- 1

oH (ITpumep 20)

2-(2-AMuHOITHI)-5-[1-(2-pTOP-6-

METHI(ECHUT)-TUNEPAIAH-4-U]-7-(2- B
If-2 tpudTopmMeTHIOEH3HT)-2,4,5,7- Ic-8 - KT 0.83 (II) 531.12
TeTparuaponupaszono|3,4-d|mupumMuaguH-6- 2

oH (ITpumep 26)

2-[5-[1-(2-DPTop-6-MeTUIHEHHIT)-
OHNEPUIAH-4-UT|-6-0KCO-7-(2- o C
If-3 TpuTOpMETHAOEH3HT)-4,5.6,7~ Ic-5 2_5 %BHO%HH 40 0.97 (ID) 545.15
TeTparugponupazono[3 . 4-d|nupumMugun-2- pp 4 24
un|-aueramug (Ilpumep 29)
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Me:oa tr [vimH] MC-
If Haszpanue Pearenr AMHuH TI°Cl (KX/MC /LAHHBIC
Ie BpeMs m/z
[l | MOV | e
2-[5-[1-(2-DTop-6-MeTUIDECHUT)-
OUNEPHAUH-4-H]-6-0KCO-7-(2- 2M p-p C
If-4 TpupropmMeTHnOEH3HT)-4,5,6,7- Ic-5 JTUMETHIAMH 40 1.02 (II) 573.24
TeTparugponupasoo|3,4-dlnupumMugun-2- Ha B TT® 5
ui]-N,N-gumerunaueramun (Ilpumep 30)
5-[1-(2-D1op-6-MeTHIDECHUT) -THICPUTHH-
4-unl-2-(2-rugpoxcu-1,l-guMeTUIITUI)-T - A
If-5 (2-tpupropmeTunbeH3ud)-2,4,5,7- Ic-10 - KT 1.07 (IT) 560.05
TeTparugponupaszono|3,4-d| nupuMuguH-6- 3
oH (ITpumep 32)
5-[1-(2-D1op-6-MeTHIDEHUT) -THICPUIHH-
4-un|-2-(2-TuAPpOKCHIPOTHI)-7-(2~- D
If-6 tpudTopmMeTHIOCH3HT)-2,4,5,7- [c-12 - KT 1.02 (II) 546.18
TeTparugponupaszono|3,4-d|mupumMuaguH-6- 3
oH (ITpumep 33)
5-[1-(2-D1op-6-MeTHIDECHUT) -THICPUIHH-
4-un|-2-[2-(3-MeTOKCHA3ETUAUH- | -UT)- Fnapogmopn E
If-7 |3tun]-7-(2-tpudpropmerundensumn)-2,4,5,7- Ic-12 AS- KT 0.85 (1) 601.11
METOKCHA3ET
TeTparugponupaszono|3,4-d|mupumMaguH-6- 4.5
o (TTpumep 34) HAuHa
5-[1-(2-D1op-6-MeTHIDECHUT) -THIECPUIHH-
4-un|-2-(3-THAPOKCH-2-METHINPOUI)-7 - A
If-8 (2-tpudpropmerunbensum)-2,4,5,7- [c-11 - KT 1.04 (ID) 560.13
TeTparuaponupaszoo|3,4-d|mupumMuguH-6- 1.5
oH (ITpumep 39)
2-(3-AMHHO-2-METHITPOIHI)-5-[1-(2-
GTop-6-MeTHIPEHUT)-NUNEePUIUH-4 -1 IT]-7 - B
If-9 (2-tpupropmetrunbensum)-2,4,5,7- Ic-16 - KT 0.84 (II) 559.15
TeTparugponupasoo[3,4-dlnupumMuguH-6- 0.25
oH (ITpumep 45)
CnoxHBIH METHIOBBIH dGuUp 2-
JHMETHIAMHHO-3-[5-[1-(2-pTOP-6- M
p-p F
[f-10 |METHADEHUD)-MHMEPUANH-4-H7]-6-0KCO-T= |y oy s |y ernnanG 70 0.88 (IT) 617.09
(2-tpudpropmetundensum)-4,5,6,7-
Has IT® 3
TeTparugponupaszono|3,4-d|nupumMuguH-2 -
WI|-nponHOHOBOMH KUCIOTH ([Ipumep 53)
5-[1-(2-D1op-6-MeTHIDEHUT) -THIECPUIHH-
4-un|-2-(2-METUIAMHHOITHI)-7-(2- 2M p-p E
If-11 tpudTopmMeTHIOCH3HT)-2,4,5,7- [c-12 MCTHJIAMHHA KT 0.85 (II) 545.08
TeTparugponupaszono|3,4-d|mupumMuaguH-6- B IT® 18
oH (ITpumep 59)
2-(2-IaMeTHIaMHHOITHIT)-5-[1-(2-pTOP-6-
METHUI(ECHUT)-TUNEPAIAH-4-U]-7-(2- 2M p-p E
If-12 TpupTopMeTHIOCH3HT)-2,4,5,7- Ic-12 JTUMETHIAMH KT 0.86 (II) 559.17
TeTparuaponupaszono|3,4-d|mupumMaguH-6- Has IT® 18
oH (ITpumep 60)
5-[1-(2-D1op-6-MeTHIDECHUT) -THICPUIHH-
4-un]-2-(2-muppoauguH-1-mI3Tum)-7-(2- I E
If-13 TpuTOpMETHIGEH3HT)-2,4,5,7 - Ic-12 HPpPOJHAM | g 0.88 (II) 585.14
TeTparuaponupaszoo|3,4-d|mupumMuguH-6- H 18

oH (ITpumep 62)
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Me:oa tr [vimH] MC-
If Haszpanue Pearenr AMHuH TI°Cl (KX/MC /LAHHBIC
Ie BpeMs m/z
[l | MOV | e
5-[1-(2-DTop-6-MeTUIDECHUT) -THICPUIHH-
4-un]-2-(2-nmunepuguH-1-uadTHm)-7-(2- E
If-14 TpupTropmMeTHIOCH3HT)-2,4,5,7- [c-12 ITunepunuun KT 0.90 (II) 599.14
TeTparugponupasoo[3,4-d]nupumMuguH-6- 18
oH (ITpumep 63)
5-[1-(2-D1op-6-MeTHIDECHUT) -THICPUTHH-
4-un]-2-(2-mopdomuH-4-uI3THI)-7-(2~- E
If-15 Tpudropmetrundensnm)-2,4,5,7- [c-12 Mopdonuu KT 0.86 (II) 601.14
TeTparugponupaszono|3,4-d| nupuMuguH-6- 18
oH (ITpumep 64)
5-[1-(2-DTop-6-MeTUIDCHUT) -THTECPH THH~-
4-unl-2-[2-(4-MeTUNIUTIIEPA3HH- | -UIT)- 1- E
[f-16 |3tun]-7-(2-tpupropmetTundeHsnn)-2,4,5,7- Ic-12 Mertuanune KT 0.84 (II) 614.15
TeTparugponupaszono|3,4-d|mupumMuaguH-6- pasun 18
oH (ITpumep 65)
2-(2-1{uxJIOMPOMHIAMHHOITHI)-5-[ 1-(2-
dTop-6-MeTHIpEHUT)-THIEPUAUH-4-HII]-7 - E
If-17 (2-TpHdTOpMETHIOEH3HT)-2,4,5, 7~ [e-12 | HRIOmpom | g 0.86 (IT) 571.20
TeTparugpomnupazono|3 . 4-d|mupumMugua-6- HITAMITH 18
oH (ITpumep 71)
5-[1-(2-DTop-6-MeTUAPCHUT) -THICPHTHH~-
4-un|-2-[2-(M30NPOMUIMETUIAMUHO )- N- E
[f-18 |3tun]-7-(2-tpupTropmeTundeHsnm1)-2,4,5,7- Ic-12 H3onponun KT 0.88 (II) 587.21
TeTparuaponupaszoo|3,4-d|mupumMuguH-6- METHIAMUH 18
oH (ITpumep 72)
2-[2-(IuKIOMPONMUIMET HIAMHHO )-3THI| -5~
[1-(2-pTOp-6-MeTHIPEHUT)-TUTICPUIUH -4 - N- E
If-19 | un]-7-2-tpudpropmerundensun)-2,4,5,7- [c-12 METHUIIHKIIO KT 0.87 (II) 585.20
TeTparugpomupa3oo|3,4-dlnupumMugun-6- NPONaHAMUH 18
oH (ITpumep 73)
5-[1-(2-D1op-6-MeTHIDEHUT)-THNIEPHAHH-
4-un|-2-{2-[(2-METOKCHITHUII)- N-(2- E
1£220 METHJIAMHHO |-3THI}-7-(2- le-12 Mertoxcuatu KT 0.87 (I) 603.19
TpudropmMeTundensnm)-2,4,5,7- J)METUIAMHU 18
TeTparugponupaszono|3,4-d| nupuMuguH-6- H
oH (ITpumep 74)
2-[5-[1-(2-DTop-6-MeTUIDHECHUIT)-
OHNEPUIAH-4-UTI|-6-0KCO-7-(2- G
If-21 tpudTopmMeTHIOEH3HT)-4,5,6,7- [c-18 - KT 1.07 (1) 541.10
TeTparuagponupaszono|3,4-d|mupumMaguH-2 - 18
wi|-nponuoHuTpuia (IIpumep 78)
2-[5-[1-(2-DPTop-6-MeTUIHEHHIT)-
THNEPUIAH-4-UT]-6-0KCO-7-(2- G
[f-22 TpupTopMEeTHIOCH3HT)-4,5,6,7- [c-23 - KT 1.09 (II) 555.07
TeTparugponupaszono|3,4-d|mupumMuaguH-2 - 18
wi|-2-metunnponuoHuTpua (Ilpumep 87)
2-AzeruguH-3-un-5-[1-(2-prop-6-
METHI(CHUT)-TUNEPAIAH-4-U]-7-(2- H
If-23 TpudTopmMeTHiOeH3HT)-2,4,5,7- [c-24 - KT 0.89 (I) 543.16
TeTparuaponupaszoo|3,4-d|mupumMuguH-6- 0.4

oH (ITpumep 92)
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Me:oa tr [vimH] MC-
If Haszpanue Pearenr AMHuH TI°Cl (KX/MC /LAHHBIC
Ie BpeMs m/z
[l | MOV | e
5-[1-(2-DTop-6-MeTUIDECHUT) -THICPUIHH-
4-un)-2-nuppoauguH-3-ua-7-(2- H
If-24 TpupTropmMeTHIOCH3HT)-2,4,5,7- [c-25 - KT 0.86 (II) 557.20
TeTparugponupasoo[3,4-d]nupumMuguH-6- 1
oH (ITpumep 94)
2-AszeruguH-2-uamerun-5-[1-(2-prop-6-
MCTHI(CHUT)-THNEPUIUH-4-U]-7-(2- H
If-25 Tpudropmerundensn)-2,4,5,7- [c-26 - KT 0.86 (II) 557.21
TeTparugponupaszono|3,4-d| nupuMuguH-6- 18
OH
5-[1-(2-D1op-6-MeTHIDEHUT) -THICPUIHH-
4-p]-2-mHppOTHAHH-2 -HIMETHI-7-(2- H
If-26 tpudTopmMeTHIOCH3HT)-2,4,5,7- [c-27 - KT 0.87 (II) 571.21
TeTparugponupaszono|3,4-d|mupumMuaguH-6- 1.5
oH (ITpumep 89)
2-((R)-4,4-Audpropmuppo THIHH-2 -
unMetua)-5-[1-(2-prop-6-meTundenun)- o
If-27 THNCPHANH-4-1 ] -7-(2- Ic-30 - KT 0.94 (D) 607.19
TpupTopMeTHIOCH3HT)-2,4,5,7- 15
TeTparugponupaszono|3,4-d|mupumMuaguH-6- '
oH (ITpumep 111)
2-((S)-4.4-AupTopuuppoTHIHH-2 -
aaMetua)-5-[1-(2-prop-6-meTundenun)- o
I£-28 IHIEPH A4 -1 - 7-(2- Ic-31 - KT 0.94 () | 607.16
TpudTopmMeTHiIOEH3HT)-2,4,5,7- 15
TeTparuaponupaszoo|3,4-d|mupumMuguH-6- '
oH (ITpumep 112)
2-(2-AMHHO-2-MeTHITPOIHI)-5-[1-(2-
GTop-6-MeTHIPEHUT)-NUNEePUAUH-4 -1 IT]-7 - I
If-29 (2-tpupropmetrunbensum)-2,4,5,7- [c-32 - 130 0.93 (I) 559.29
TeTparugpomupa3oo|3,4-dlnupumMugun-6- 0.5
oH (ITpumep 118)
(S)-2-(Azetunun-2-unmetun)-5-[1-(2-
drTop-6-MeTHNPEHUT)-TUNECPUAUH-4-HIT]-7 - H
If-30 (2-tpupropmeTunbeH3ud)-2,4,5,7- Ic-33 - KT 0.91 (I) 557.19
TeTparugponupaszono|3,4-d| nupuMuguH-6- 5
oH (ITpumep 122)
(R)-2-(Azetuguu-2-unmetuia)-5-[1-(2-
¢prop-6-MeTUI()CHUT)-THNECPAIUH-4-HIT|-7 - H
If-31 (2-tpupropmeTundeH3uI)-2,4,5,7- [c-34 - KT 0.91 (D 557.14
TeTparugponupaszono|3,4-d|mupumMuaguH-6- 4
oH (ITpumep 130)
5-[1-(2-DTop-6-MeTUADCHUT) -THTECPHTHH-
4-un|-2-(2-MeTUIPONEHUI)-7-(2-
[f-32 TpupTopMeTHIOCH3HT)-2,4,5,7- 1.32 () 542.18
TeTparuaponupaszono|3,4-d|mupumMaguH-6-
oH (ITpumep 153) J
Ic-9 - 50
5-[1-(2-D1Op-6-MeTUADEHUT)-THNICPHAHH- 0.5
4-un|-2-(2-metunannun)-7-(2-
If-33 TpudTopmMeTHiIOeH3HT)-2,4,5,7- 1.28 (I) 542.17

TeTparuaponupaszoo|3,4-d|mupumMuguH-6-
oH (ITpumep 154)
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Me:o;l tr [vimH] MC-
If Hazpanue Pearenr AMHuH TI°Cl (KX/MC /LAHHBIC
Ie BpeMs m/z
[l | MOV | e
5-[1-(2-D10op-6-MeTHIDECHUT) -THIECPUIHH-
4-un]-2-(2-okcoa3eTuAUH-3 -H1)-7-(2- K
If-34 TpupTropmMeTHIOCH3HT)-2,4,5,7- Ic-42 - 0 1.11 (D) 557.13
TeTparugpomupasoo|3,4-dlnupumMugun-6- 72
oH (ITpumep 157)
6-[1-(2-DTop-6-MeTHIPEHUT)-TUTICPHTUH -
4-un|-2-uzomponun-4-(2- L
If-35 TpudpTopmMeTHIOCH3HT)-2,4,6,7- [c-74 - KT 1.22 (I) 530.05
TeTparugponupaszono|4,3 -d|nupumMuguH-5- 18
oH (ITpumep 191)

Cunrte3 coequnenuii ¢gopmyasl Ig

Memoo A (Boccmanosgiernue ciloxcnozo 3bupa xkapboHo60l Kuciomot)

K p-py cnoxnoro mermnosoro s¢upa If (1 sxB.) B 6e38. EtOH (23 ma/mmorns)
nobapisinu CaCl, (0.3 sxB.) u peakn. cmech oxjaxknamu ao -10°C. Ilopuusmu
nobasnsnn NaBH, (4 5kB.) u cMech nepememnBaiu B TedeHne 15 muH npu -10°C u
IpU 33laHHOW TeMmIepaTtype B TedeHHe 3anaHHoro BpemeHu (cm. Tabmuny 62). Ilpwu
HEOOXOAMMOCTH, IJsi TOTO, 4YTOOBl JOCTHUYb 3aBEpPLIEHUs] pPEaKUUH, TOOABISIN
nononHUTENbHOE KonmnmuecTBo NaBH,y (4 5kB.). Peakunonnyrwo cmech racunu npu 0°C
Bojgoil u EtOH ynapusanu. Ocrtatok pacnpenensnu mexay JAXM u Bomoil u BOAH.
¢da3y nOMmoONHUTENBbHO 3KCTparupoBaiu ¢ nomombo JIXM. O0benunenabie opr. assl
IPOMBIBAJIU COJISIHBIM pacTBOpoM, cymuian Haa MgSO,; M KOHLUEHTPUPOBAIU B
BakyyMe. CoIpoit npoaykt ounmanu ¢ nomometo KX, ncnonssys cmech Hept/EtOAc.

Memoo B (ayuruposanue/aikokcuxapboHuIuposane/

OQUANKUIKAD bamuiuposanue/arkuicyivonuiuposaniue/

QUAIKWICYAbDamuiuposaniie)

P-p amuna If (1 3xB.) u TEA (ot 1.5 1o 6 3x8.) B IXM (0T 0.5 1o 36 ma/mMmoIb)

(mmn AM®A, coorBercTBeHHO) oxjaxnanmun o 0°C m mo kamnam poOaBisiu
raoreaun BB-25 (or 1.1 mo 2 »3kB.) (mnmm nenradropdenunkapdbonar BB-25,
coorBercTBeHHo) npu 0°C (unmu mpu KT, coorBercTBenHo). Peaku. cmecu naBaiu
menneHHo noctuyb KT u mepememumBany B TEUEHHUE 3aNaHHOrO BpeMeHH (MJIH
nepeMeIlnBaJIi TPH 33aJaHHOW TeMmIepaType B Te4YeHHe 3aJaHHOTO BPEMEHH,
coorBeTcTBeHHO) (cM. Tabnuuy 62). Cmech paszbapnsnu XM u npombBanu 10%
BOJH. P-pPOM JIUMOHHOHN KHCJIOTBI, €CJIU 3TO SIBJSETCS MOAXOMSINUM, HACBILI. BOIH. P-

pom NaHCO; wu consaeim pactBopoMm. Opr. ¢dasy cymunu Hag MgSO, wu
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KOHLIEHTPUPOBAJIU B BakyyMe. Cripoil mponykT ouuinaiu ¢ nomowbo KX, ucnonp3ys
cmech Hept/EtOAc mnmm IXM/MeOH, w/unu ¢ nomomsto npemn. XXX-MC, ucnonb3ys
MeTon 3 uiu 8.

Memoo C (Bseoenue Boc-3augummnoii 2pynnot)

K p-py amuna If (1 skxB.) B 6e3B. TT'® (2 mn/mmonb) nobasnsnu TEA (3 skB.).
Peaku. cmech oxnaxmanu a0 0°C wu gobGaeiasnu Boc,O (1.5 23kB.). Cwmech
nepemewmnBanu B TedeHue 5 MuH npu 0°C u npu KT B TeueHue 3ajJaHHOrO BpeMeEHH
(cm. Tabauuy 62) u pacnpenensiau mexay JXM u Bomoit. Opr. ¢asy mpombiBaiu
COJISIHBIM pacTBOpoM, cymmin Hax MgSO, u KoHueHTpupoBaidu B Bakyyme. Ilpu
HeOOXOMMMOCTH, CBIPOW MNPOAYKT ouumanu ¢ nomombio KX, HCmonb3ys cMmech
Hept/EtOAc.

Memoo D (Boccmanoesienue numpuia)

Hurpun If (1 3xB.) cycnenauposanu B 7M p-pe NH; B MeOH (40 ma/mmons).
Konby BakyymupoBaiu ¥ BHOBb HamoHsiu a3oToM. JlobaBnsnu nHukenb Penes (0.1
skB.) mpu 0°C u Temneparype masanu goctudyb KT. Konby BakyyMupoBaj i U BHOBB
HarnoJHsuH BogopoaoM. CycneH3uio nepememnBaiu B armocgepe Bonopoaa npu KT B
TeueHue 3anaHHoro BpemeHu (cm. Tabmuuy 62) u QunbrTpoBanum yepe3 HaOUBKY
Henuta. Ocamok Ha ¢uabrpe mnpombiBaau ¢ mnomomblo MeOH wu ¢unbpTpar
KOHIIEHTPUPOBAJIH B BAKyyMe.

Memoo L

Cmaous A: Peaxyus Muyynoby

K cycnensuu crnupra If (1 »xB.) m ¢ranumuna (1.5 »3kB.) B Toayosne (16
Mi/MMouib) nobasnsiin 1M p-p (TpubyrundochopaHUNNIeH)aleTOHUTPHUIA B TOJIYOJIe
(2 5xB.) mox aproHom. Peaku. cmech HarpeBanu 1o 110°C u nepememuBaiu B TeUCHUE
18 4. PeakuMOHHYI0O CM€Chb TaCHJM BOJAOW M 3KCTparupoBaiu ¢ nomombro JIXM.
OObenuHeHHbIe Opr. (Pa3bl MPOMBIBAIN COJSHBIM pacTBOpoM, cymwwin Hax MgSO, u
KOHLIEHTPUPOBaJIU B BakyyMe. Cripoit mpoayKkT ounmmanu ¢ nomombo KX, ucmonp3ys
cmeck Hept/EtOAc n/mnmn IXM/MeOH.

Cmaous B: Pacwennenue ¢pmanumuoa

P-p ceiporo mponykra u3 npenpiaymeit cranuu (1 3xB.) pacrBopsinu B EtOH (35
MJI/MMOJIb) U oOpabaTeiBanu runpasuHruapatom (20 skB.). Peak. cmech HarpeBaiu
no 80°C m mepeMermmuBaliu B TedeHHe 3agaHHOTO BpemeHu (cM. Tabnumy 62). Cmech

nonawmenauuBann 1M BoxgH. p-pom NaOH u pacnpenensanu mexay XM u H,O. Opr.
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¢da3y cymmmu Han MgSO, u KOHIIeHTpUpoBaiu B BakyyMme. ChIpod MPOAYKT OYUIIAIH
¢ nmomoubpio KX, ucnonesys cmecr IXM/MeOH.

Memoo F (Boccmanosumeivnoe amMunupoeanue)

K nepememnBaemomy p-py amuna If (1 skB.) B cmecu XM (10 ma/mmounb) u
MeOH (15 mu/mmonb) unu B TI'® (ot 7 mo 8.5 Mi/MMOJIB) MOCIEIOBATENBHO
nobasnsin AcOH (ot 1.2 no 1.5 sxB.), noaxoasimuii anpaerun BB-25 (ot 1.3 mo 2
skB.) u NaBH(OAc)s (ot 1.5 no 2 »kB.). Peaku. cmech nepememuBanu npu KT B
TedeHue 3amaHHoOro Bpemenu (cMm. Tabnumy 62) u neTydyne BemeCTBA yHapuUBajd B
BakyyMme. Octatok pacnpenensnu mexay JAXM u Hacein. BogH. p-pom NaHCO;. Opr.
¢daszy cymmin Hag MgSO4 1 KOHIEHTpHpOoBaIU B BakyyMe. ChIpOl MPOAYKT OYUIIAIN
¢ momoupro KX, ucnoneizys cmecb Hept/EtOAc.

Memoo G (Aaxuruposanue)

K p-py amuna If (1 sxB.) B8 AM®PA (10 mi/MMonb) noOaBisian MOAXOMSIIUN
ranorenun BB-25 (3 sks.), DIPEA (2 »3kB.) u KI (0.05 3xB.). Peaku. cmech HarpeBaiu
npu 150°C mox MHKpPOBOJIHOBBIM OOJy4eHHEM B TEYEHHE 3aJaHHOTO BPEMEHHU (CM.
Tabnuny 62) u pacnpenensuiu mexay EtOAc u H,O. Opr. ¢asy npomeiBanu H,O u
COJIIHBIM pacTBOpoM, cymunu Haa MgSOy u koHueHTpupoBaiu B Bakyyme. Coipoi
npoaykT ounmanu ¢ nomompio KX, ncnone3ys cmecs Hept/EtOAc.

Memoo H (Obpazosanue mouesunbt)

P-p amuna If (1 5xB.) u TEA (4 5xB.) B TT® (12 man/mmoib) obpabateiBanu CDI

(1.5 »kB.), u peaky. cmech nepememusanu npu KT B Teuenue 15 mun. JloGaBnsnu
amud BB-25 (1.5 skB.) npu KT u cmech nepememinBaiu npu 3alaHHONW TeMIepaType B
TeyeHue 3amaHHOro Bpemenu (cm. Tabmuny 62). Ilpu HeoOXOAMMOCTH AJi TOTO,
4TOOBl JOCTHYb 3aBEPUICHHS PEeaKUuu, A0O0aBJIANHM HM30BITOUHBIE KOJUYECTBA aMHUHA
(ot 1 no 10 sxB.). Peaku. cmech pacnpenensiin mexay AXM u H,O, u opr. dasy
NPOMBIBAJIM COJISIHBIM pacTBopoM, cywuan Hajg MgSOs U KOHLUEHTPUpPOBAJIHU B
BakyyMme. Cripoiil mponaykt ounmanu ¢ nomoibio KX, ncnonssys cmecs JIXM/MeOH,
u/unu ¢ momotbio npen. XKX-MC, ucnonb3ys meton 4.

Memoo I (PyBOP axmusuposannoe SNAr)

Coenunenne If (1 sxB.), rerepoapen BB-25 (1.5 »xB.) m DIPEA (2 »5kB.)

pactBopsuiu B 0e3B. JIM®PA (5 mu/MMOJIB) U CMeCh MEPEeMEInBaAIA B TEUEHUE 5 MUH
npu KT. IMopumsamu nobGasnsimn PyBOP (1.6 3kB.) u peaku. cMeCh IOMOJHUTEIbHO
nepememnBaiu npu KT B Teuenue 3amannoro BpemeHu (cMm. Tabmumy 62). Cmech

pacupenensinu mexny EtOAc u 5% Boan. p-pom KHSO,, u opr. ¢asy mpombiBanu
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Hacelll. BOAH. p-pom NaHCO; u consHeiM pacTtBopoM, cymunu Haa MgSO, u
KOHLIEHTPUPOBAJU B BakyyMe. CrIpoil mpoayKT ouuinaiu ¢ nomoubo KX, ucnonp3ys
cmech Hept/EtOAc.

Memoo J (SNAr)

K p-py coenunenus If (1 sxB.) B IMCO (5 mn/mmons) nobasasnu DIPEA (3

9KB.) u rajorenrerepoapeH BB-25 (1.2 skB.). Peaku. cmech nepememuBaiu npu KT B
TedeHue 3agaHHoro Bpemenu (cM. Tabauny 62) u pacnpenensiiu mexay EtOAc u 5%
BonH. p-pom KHSO,4. Opr. daszy npomsiBanu 5% BoaH. p-pom KHSOs u consHbIiM
pacTBopoM, cymunu Haa MgSO, u koHUeHTpupoBaiu B Bakyyme. CbIpoll NpPOAYKT
ouniaiu ¢ momombo KX, ucnons3ys cmecr Hept/EtOAc.

Memoo K (I'uopuposanue)

Coenunenne ¢opmynsl If (1 3xB.) pactBopsinu B EtOH (10 ma/mmons). Konly
TPU pa3a BAKyyMHUPOBAJIH U BHOBb HAmoOJHsIU a3oToM. JloGaBnsnu BraxHbii Pd/C
(0.02 »kB.) m konAOy TpHW pa3a BaKyyMHUPOBAJIM W BHOBb HAMOJHSJIU BOJOPOIOM.
CycneH3uro mnepeMemuBald MPU aTMOCPEpPHOM MaBJIEHHH BOJOPOAA B TEUYEHHUE
3agmanHoro BpemeHu (cm. Tabmnunmy 62) m ¢dunbrpoBanu yepe3 HaOuBky Llenura.

Ocanok Ha QunbTpe nmpomeiBaiu ¢ nomombo MeOH u ¢punpTpaT KOHIEHTPUPOBAIHU B

BaKyyMe.
Tadauna 62
Meroj tr [vun] MC-
o R
Ig Hassanme Pearenr Pearenr T [°C] (KX/MC JAHHBIE
If BB-25 Bpemsi MeTo) m/z
[l Y| vy’
2-(2-AuMEeTHIAMHHO-3 -THAPOKCUTIPO U )~
5-[1-(2-pTop-6-MeTHIDECHUT)-THTICPHTUH - A
Ig-1 4-u]-7-(2-TpuGTOPMETUIOC HIUT)- If-10 - KT 0.85 (II) 589.12
2.4,5,7-reTparugponupaszoo3,4- 18
d]mupumugua-6-0H (ITpumep 56)
N-{2-[5-[1-(2-DT1op-6-MeTHIDEHHT)-
nUnepuIuH-4-ui|-6-oxco-7-(2- A } B
Ig-2 TpudTopMeTHNGeH3HT)-4,5.6,7- If-2 e KT 1.02 (I) 573.15
XJIOpHUT,
Terparagponupasono|3,4-d|mupumMuguH- 2
2-un|-stun}-aueramun (IIpumep 66)
Croxuslit mpem-0ytunoBsri 3¢up {2-[5-
[1-(2-pTOop-6-MeTHIDEHIT)-THNEPUAUH -4 -
HI|-6-0KCO-7-(2-TpHPTOPMETUIOCHIHIT)- C
Ig-3 4.5,6,7-Trerparugponupaszonaol3,4- If-2 - KT 1.09 (1) 631.15
d]mupuMuIHH-2 -UI]-3THI } -KapOAMHHO BO i 18
KHCJIOTEI
(ITpumep 67)
2-(2-AmuHO-1-MeTHIITHI)-5-[1-(2-pTOP-
6-mMeTuaheHuI)-munepuauH-4-uil-7-(2- D
Ig-4 TpudTropmMeTHIOEH3HT)-2,4,5,7- If-21 - KT 0.86 (II) 545.23
TeTparugponupasoo|3,4-d|mupumMuguH- 2
6-oH (ITpumep 79)
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P P %Ie[:gi][ tg [MuH] MC-
eareHT €areHT JAHHBIE
Ig Hassanmne It BB-25 Bpems (KX/MC m/z
[ | MO | e
2-(2-AMmuHOTpONHI)-5-[1-(2-pTOP-6-
METHI()CHUT)-MTHNEPUIUH-4-U]-7-(2- E
Ig-5 TpupTropmMeTHIOCH3HT)-2,4,5,7- If-6 - 80 0.81 (II) 545.13
TeTparuapomupasonof3,4-d]nupumMuus- 2
6-oH (ITpumep 80)
2-(2-Amuno-1,1-gumeruadtun)-5-[1-(2-
($pTop-6-MeTUI()CHUT)-THICPHTHH -4 -HT] - D
Ig-6 7-(2-tpupTopmeTundensun)-2,4,5,7- If-22 - KT 0.88 (II) 559.25
TeTparugponupasono|3,4-d| mupuMuguH- 3.5
6-0H (IIpumep 88)
5-[1-(2-DTop-6-MeTHIDECHUT) -
nunepuguH-4-un|-2-(1-MeTuna3e THIUH-3 - Popmas- F
Ig-7 | wn)-7-(2-tpudropmernabensmn)-2,4,5,7- |  If-23 Bnizrgg‘y(:p- KT 091 () | 557.16
Terparagponupasono|3,4-d|mupumMugHH- a 5 11,0) 1.5
6-ou (TTpmumep 102) pasth
2-(1-OtunazetuguH-3-um)-5-[1-(2-pTop-6-
METHUI(ECHUT)-TUNEPAIAH-4-U]-7-(2- AneTans- F
Ig-8 tpudTopmMeTHnOeH3UT)-2,4,5,7- If-23 KT 0.93 (I) 571.19
TeTparugponupasonol3,4-d]mupuMugnH- feria 1.5
6-0H (ITpumep 103)
5-[1-(2-DTop-6-MeTHIDECHUT) -
nunepuguH-4-umnl-2-(1- F
Ig-9 n300yTUIA3CTHANH-3-UT)-7-(2- 1£-23 W306yTH- KT 0.98 (I) 599 23
TpupTopMeTUIOCH3HT)-2,4,5,7- panbaerun 15
TeTparugponupasoo|3,4-d|mupumMuguH- '
6-0H (IIpumep 104)
5-[1-(2-DTop-6-MeTHIDECHUT) -
nunepugun-4-uial-2-(1- F
H30MPOMUIA3CTHAUH-3-UT)-7-(2~-
[g-10 TpH(TOPMETHABCHSHN)-2,4,5,7- [£-23 ALETOH é("lsf 0.95 (I) 585.18
TeTparuaponupasono[3,4-d]mupuMugus- '
6-0H (ITpumep 105)
2-[1-(2,2-AudTopaTHI)-a3€ THANH-3 -] -
5-[1-(2-pTop-6-METUI(HCHUIT)-TTHIIC P H THH - 2-Boom-1.1- G
Ig-11 4-u]-7-(2-TpuGTOPMETUIOC HIUT)- If-23 P ’ 150 0.95 (I) 607.18
2.4,5,7-rerparugponupaszoo[3,4- AudropaTan 0.25
d]mupumugua-6-0H (ITpumep 106)
2-[1-(2-Dropatun)-azeTuguH-3-un|-5-[1-
(2-pTop-6-MeTHI(DCHUT)-TUTICPHIHH-4 - 1-X0p-2- G
[g-12 | un]-7-2-tpudpropmeTundensum)-2,4,5,7- If-23 dropatan 150 0.93 (I) 589.20
Terparagponupasono|3,4-d|mupuMuguH- 0.25
6-ou (ITpumep 107)
2-(1-AnetunnappoaagaH-3-um)-5-[1-(2-
(GTOp-6-METHI(PEHUT)-THIEPUANH-4 - HIT]- Anetri- B
Ig-13 7-(2-tpupropmetundensnm)-2,4,5,7- [f-24 KT 1.24 (D 599.21
TeTparugponupasono|3,4-d]mupuMugnH- XJopua 0.5
6-0H (ITpumep 113)
2-(1-AueTuna3seTHIAH-2-HIMETHI)-5-[1-
(2-pTop-6-MeTUI(DECHAT)-TUTICPHIHH-4 - A B
Ig-14 | un]-7-Q2-tpudTopmeTnabensun)-2,4,5,7- |  If-25 uer- KT 1.20 (D) 599.26
TeTparugponupasono|3,4-d]mupuMugnH- Xaopua 0.5

6-0H (ITpumep 114)
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P P %Ie[:gi][ tg [MuH] MC-
eareHT earenT JaHHbIE
Ig Hassanmne It BB-25 Bpems (KX/MC m/z
[ | MO | e
2-(1-AueTuInUPPOTUAUH-2 - HIMETHIT)-5-
[1-(2-pTOp-6-MeTHIDEHNT)-THNEPUIUH -4 - A B
Ig-15 | wa]-7-(2-tpudropmernnbensun)-2,4,5,7- |  If-26 uera- KT 1.21 (D) 613.25
TeTparuapomupasonof3,4-d]nupumMuus- XJopHa 0.5
6-ou (ITpumep 115)
2-(1-AuerunaseruguH-3-um)-5-[1-(2-
(GTop-6-MeTHIPEHUT)-THNICPUIUH-4 - HIT]- A B
Ig-16 |  7-(2-TpudropmeTnnben3nn)-2,4,5,7- If-23 Heri - KT 1.22 (I) 585.21
TeTparugponupasono[3,4-d]mupuMugHH- XJ0pHA 1
6-0H (ITpumep 116)
Cro>xHBIH MeTHIOBBIH dup 3-[5-[1-(2-
(GTop-6-MEeTHI(QEHUT)-THTIEPHIUH-4 - HIT]-
6-0xco-7-(2-TpudTopMeTHIOCHINT)- Mernn B
Ig-17 456 7-Ter _ If-23 xopdop- KT 1.21 (D 601.18
5,0, paruaponupasoio|3,4
d|mupumMuguH-2 -0 -a3eTuauH-1- MHar 1
kapOoHoBOI KuCIOTH ([Ipumep 117)
HAumetunamug 3-[5-[1-(2-¢pTop-6-
METHUI()ECHUT)-THNEPUIAHH-4-UIT|-6-0KCO-7 - Jumertui- H
Tg-18 (2-tpudpropmerundensnm)-4,5,6,7- 1£23 aMuH (B BHAC 45 1.24 (I) 614.25
TeTparugponupasono|3,4-d]mupuMugnH- 2M p-paB 18 ' ’
2-un]-a3eTHAHH-1-KapOOHOBOH KHCIOTH TI ©)
(ITpumep 119)
Metunamug 3-[5-[1-(2-¢pTop-6-
MeTHI()EHIIT)-THNEPUANH -4 -11] -6-0KCO-7 -
I (2-tpupropmetundensun)-4,5,6,7- Merunami H
g-19 If-23 (B Buge 2M 45 1.17 (D 600.19
TeTparugponupasoo|3,4-d|mupumMuguH-
2-un]-a3eTHAHH-1-KapOOHOBOH KHCIOTH p-pa 8 TI D) 18
(ITpumep 120)
CrnoxHbI METHIOBHIH Qup (S)-2-[5-[1-
(2-p1op-6-MeTHIPECHUT)-TUTEPUTUH-4 - Mertun B
I ui1]-6-0xco-7-(2-TpuhTOpMETHIOCHI LT ) -
g-20 4567 i} I£-30 xnopdop- KT 1.21 (D) 615.16
,5,6,7-Tetparuaponupasoiol3,4
d]mupuMHIHH-2 -HIMETUI]|-a3e THAUH-1 - Muar 0.25
kap6oHOBOH KUCIOTH ([Ipumep 123)
Cno>xHBIH 3THI0BEIH Qup (S)-2-[5-[1-(2-
(GTop-6-MeTHI(PECHUT)-THTICPUAHH-4 - HIT]- y— B
Ig-21 6f‘5“’60'77'(Z'Tp“‘bmpMem”GeHS“)' If-30 x10pdop- KT 1.23 (I) 629.18
,5,6,7-Tterparuaponupasono|3,4-
d|mupuMHIHH-2 -HIMETHIT| -a3€ THAHH-1 - MHat 0.25
kapOoHoBOI KuCIOTH ([Ipumep 124)
CroXHBIH H30MPOMHIOBEIH 3dup (S)-2-[5-
[1-(2-pTOp-6-MeTHIDEHUT)-THTICPUTHH -4 -
Hn]-6-01«:0-7-(2-Tp(1«1[)(pTopMeTHn6peH3Hn)- HMzompomnmn B
Ig-22 456 7-Ter B} If-30 xnopdop- KT 1.26 (D) 643.11
5,0, paruaponupasoio|3,4
d|mupuMHIHH-2 -AIMETHIT| -a3eTHAHH-1 - MHar 0.25
kapOoHoBOi KuCIOTH ([IpuMep 125)
CroxHBIH 3THIOBEIH 3¢ up 3-[5-[1-(2-
(pTOpP-6-MEeTHI()CHUT)-THTCPUIHH-4 -HT]| - Y- B
6-0KC0-7-(2-Tpu(YTOPMETHIOCH3HIT)-
Ig-23 4567 _ If-23 xopdop- KT 1.25 (D 615.21
,5,6,7-Tterparuaponupasoio|3,4
d|mupumugnH-2-u]-a3eTuguH-1- MHat 2
KkapOoHoBOIf KuCIOTH ([IpuMep 126)
Cro>xHbIi H30mpomuIoBEId 3dup 3-[5-[1-
(2-prop-6-MeTHIDEHNT)-THIEPHIUH-4 -
I I/[J'I]-6-0I(CO-7-(2-TpI/[C1)T0pMeTI/IJI'I)6GHSI/IH)- Hsonpomin B
g-24 4567 _ If-23 xnopdop- KT 1.27 (D 629.21
,5,6,7-Terparuaponupasono[3.4 MHAT 2

d|mupumMuauH-2-Uia)-a3eTuauH-1-
kapOoHOBOI KucI0TH ([IpumMep 127)
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Me:oa tr [vimH] MC-
Ig Hassanmne PealrfeHT P;;‘;_?; :p[e]\i][ (KX/MC ﬂa::/lzble
[ | MO | e
5-[1-(2-DTop-6-MeTHIDECHUT)-
nunepuguH-4-uial-2-(1- B
Tg-25 U300y THPHITA3ETHAMH-3 -HT)-7-(2- 1£-23 W3006yTH- KT 1.24 (D) 613.29
TpupTopmMeTundeH3nm)-2,4,5,7- PUIXIOPHT 15
TeTparuapomupasonof3,4-d]nupumMuus- '
6-0H (ITpumep 131)
Cno>xHbId #3006y THIOBEI 3Qup 3-[5-[1-
(2-prop-6-MeTHIDEHUT)-TUTEPUTUH-4 - U306y Tin B
Ig-26 ui]-6-0kco-7-(2-TpuYTOPMETHIOC HIUT ) - 1£-23 x10pdop- KT 1.29 (1) 64323
4,5,6,7-Terparugponupaszoo[3,4-
d|mupumMuguH-2-uj)-a3eTuIHH- 1 - Muat 15
kap6oHoBOI KuCIOTH ([Ipumep 132)
Croxuslid MeTHIOBEIH Qup (R)-2-[5-[1-
(2-prop-6-MeTHNDEHNT)-THTIEPHIUH-4 - Mertmn B
Tg-27 ui]-6-0kco-7-(2-Tpa)TOPMETHIOC HIUT ) - 1£31 x10pdop- KT 122 (1) 615.15
4,5,6,7-reTparugponupaszoo[3,4-
d|mupuMHIHH-2 -HIMETHII| -a3eTHAHH-1 - MHar 0.5
kapOoHoBOI KuCIOTH ([Ipumep 133)
CroxHbId 3THI0BEH 3¢ up (R)-2-[5-[1-(2-
(pTOop-6-MeTHI()CHUT)-THTCPUIHH-4 -HT]| -
6-0KC0-7-(2-Tpu)TOPMETHIOCH3UT)- Jrun B
Ig-28 I£-31 xjopdopmua KT 1.24 (D 629.16
4,5,6,7-TeTparugponupaszoo[3,4- T 0.5
d|mupuMuIHH-2 -HIMETHII| -a3eTHAHH-1 - '
kapOoHoBOif KuCIOTH ([Ipumep 134)
CrnoxHbIf n3omponuaoBsii 3¢up (R)-2-[5-
[1-(2-pTOop-6-MeTHNDEHUT)-THNEPUIUH -4 - Hsompomua B
Tg-29 ui|-6-o0kco-7-(2-Tpu)TOPMETHIOC HIUT)- 1531 x10pBH0p- KT 1.26 (I) 643 11
4,5,6,7-Terparugponupaszoo[3,4- MHAT 0.5
d|mupuMHIHH-2 -HIMETHII| -a3€ THAHH-1 - '
kapOoHOoBOI KuCcI0TH ([Ipumep 135)
5-[1-(2-DTop-6-MeTHIDECHUT) -
nunepuguH-4-umnl-2-(1- Merancy - B
Tg-30 METAHCYJIb()OHHIA3CTUANH-3 -HIT)-7-(2- 1£-23 bomu- KT 1.20 (I 62121
TpupTropmMeTHIOCH3HT)-2,4,5,7-
XJIOpHT 3
TeTparuaponupasono[3,4-d]mupuMugus-
6-0H (ITpumep 136)
HNumerunamug 3-[5-[1-(2-dpTop-6-
METHI()ECHUT)-THNEPUAHH -4 -1 T -6-0KCO-7 - N,N- B
(2-tpupropmetundensun)-4,5,6,7- JdumeTnn
Ig-31 If-23 KT 1.23 (D 650.14
TeTparugponupasono[3,4-d]mupuMuguH- cyasda- 3
2-un]-a3eTHIHH-1-Cy Tb()OHOBOH KHUCIIOTHI MOHJIXJIOPHT
(ITpumep 137)
CroXHBIH OKCETaH-3-HIOBEIH 3hup 3-[5-
[1-(2-pTOp-6-MeTHIDEHUT)-THTICPUTHH -4 - B
[g-32 | M-6-0xc0-7-(2-TpudTOPMETUAGEHIUI)- | yp »g BB-25-1 110 1.19 (D) 643.12
4,5,6,7-TeTparugponupaszono[3,4- 1
d|mupumMuuH-2-U)-a3eTuauH-1 -
kapOoHoBOi KuCIOTH ([IpuMep 139)
CrosxHsIH 3-TpHYTOPMETHIOKCETAH-3 -
uoBeIiA 3¢up 3-[5-[1-(2-¢pTop-6-
MeTHI()EHIIT) -THNePHANH -4 - 1] -6-0KCO-7 - B
Ig-33 (2-tpupropmetundbensun)-4,5,6,7- [£-23 BB-25-2 110 1.27 (D 711.15
TeTparagponupasono|3,4-d|mupumMuguH- 1
2-un]-a3eTuauH-1-KapOOHOBOH KHCIOTEHI
(ITpumep 140)
CroXHBIH 3-METHIIOKCETAH -3 -HJI0 BBIH
a¢up 3-[5-[1-(2-dpTop-6-MeTHIDEHMT)-
nunepuauH-4-ui|-6-oxco-7-(2- B
Ig-34 TpupTopMeTUIOCH3HT)-4,5,6,7- [£-23 BB-25-3 110 1.24 (D 657.11
TeTparugponupasono|3,4-d|mupumMuguH- 1

2-un]-a3eTHaAHH-1-KapOOHOBOH KUCIOTH
(ITpumep 141)
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P P %Ie[:gl][ tg [MuH] MC-
eareHT earenT JaHHbIE
Ig Hassanue It BB-25 Bpems (KX/MC m/z
[ | MO | e
5-[1-(2-DTop-6-MeTHIDECHUT)-
nunepuguH-4-un|-2-[1-(5-meTuma- 5-MeTtun-3H- I
[1,3,4]oxkcagua3on-2-ui)-a3e THAHH -3 -HJI] - [1,3,4]
Ig-33 7-(2-tpupropmeTunbensun)-2,4,5,7- [£-23 0KCaguaso- Il<"£ 1.24.(D 625.04
TeTparuaponupasono[3,4-d]mupuMugus- 2-0H '
6-0H (ITpumep 142)
5-[1-(2-DTop-6-MeTHIDEHUT)-
nunepuguH-4-un|-2-[1-(5-uzomponui-
10-36 [1,3,4]oxkcagna3zon-2-un)-a3eTUAUH-3-HI]- 1£23 BB-25-4 KIT 128 (I 653.15
& 7-(2-TpudpropMeTunbeH3HI)-2,4,5,7- ) e 15 28 (D :
TeTparugponupasono|3,4-d|mupuMuguH- ’
6-0H (ITpumep 143)
5-[1-(2-DTop-6-MeTHIDECHUT) -
nUnepuIuH-4-umnl-7-(2- 2-Hog-5-
TpudTopMeTUIOEH3HT)-2-[1-(5- (Tpudrop- J
[g-37 | Tpudropmetnn-[1,3,4]okcaguaszon-2-u)- If-23 METHI)- KT 1.26 () 679.11
azeTuauH-3-un|-2,4,5,7- 1,3.,4- 1
TeTparugponupasonol3,4-d]mupuMuuH- OKCaaHa301I
6-0H (Ilpumep 144)
5-[1-(2-DTop-6-MeTHIDECHUT) -
THIEPHARH-4-01]-2-u300yTHI-7-(2- K
Ig-38 TpudTopmMeTHnOeH3HT)-2,4,5,7- If-33 - KT 1.28 (I) 544.11
TeTparagponupasono|3,4-d|mupumMuguH- 5
6-0H (ITpumep 155)

Cunrte3s coegunenui ¢gopmyJnl Th

Memoo A (leimepuposanue)

Coenunenue gopmyasl la (1 3xB.) pactBopsiiu B cmecu CD30D (12 mui/mMmonb) u
EtOAc (4 ma/mmons). Konly Tpu pasa BakyyMHPOBaJIM M BHOBb HAIOJHSJIU a30TOM.
Jo6asmsinn Bnaxusli Pd/C (0.1 3kxB.) u konly Tpu pa3a BaKyyMHUPOBAJIU H BHOBH
HanoyHsau naeiitepueM. CyCHeH3WIO NepeMelHnBald IMpU aTMOC(hepHOM MAaBIEHUH
neWtepust B TeueHue 3amaHHOro Bpemenu (cm. Tabmuny 63) u dunbTpoBanu yepes
HaOuBky Ilenura. Ocamok Ha ¢unbTpe mpombiBaiu ¢ momombo EtOAc u ¢unbrpar
KOHLEHTPUpPOBaIH B BakyyMme. CbIpoll MpOAYKT ouuinaiu ¢ nomoupsio npen. XXX-MC,
HCIONb3ysl MEeTON 4.

Memoo B (3amewenue na I)

Cycnensuto coenunenus la (1 s3xB.) u cyxoro CsF (6 sxB.) B 6e3B. IMCO (5.4
MJI/MMOJIb) HarpeBaju A0 3aJaHHON TeMIepaTyphl MOJA aproHOM U MEepEeMElINBad B
TedeHune 3agaHHOro BpeMeHHu (cMm. Tabnuny 63). Peakil. cmech pacmpenessiid MexKay
EtOAc n H;0, u opr. ¢asy nmpomMbIBaiu COJSHBIM pacTBOpOM, cymuiau Hax MgSOy u
KOHLIEHTPUPOBAJIU B BakyyMe. CrIpoit mpoaykT ouuinaiu ¢ nomowbo KX, ucnonp3ys

cmech Hept/EtOAc.
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Memoo C (Couemanue no Cysyku)

Cwmech coequnenus la (1 sxB.), coenunenuii 6opa (1.1 sxs.), Pd(dppf)Cl,.CH,Cl,
(0.03 sxB.) u K,COs3 (2 5xB.) B nuokcane (13.6 myi/mMmmounb) npoaysaiu N, U HarpeBaiu
IpH 3aaHHOH TeMmIepaTtype B TedeHue 3aaaHHOro Bpemenu (cm. Tabnuny 63). Cmech
pacnpenensiiu mexnay EtOAc u Haceim. BoxH. p-pom NaHCO; u opr. dasy
IPOMBIBAJIIM COJSIHBIM pacTBOpoM, cywuian Haa MgSO, M KOHLUEHTPUPOBAIU B
BakyyMme. Crpipoii mnpoaykt ouummanu ¢ nomowmbio KX, wucnone3ys cmech
Hept/EtOAc/MeOH.

Memoo D (3amewenue na OMe)

Cycnensuto coequnenus la (1 skB.) B MeOH (6 mu) obpabatbeiBanu 25% p-pom
NaOMe B MeOH (6 skB.). Peaku. cMmech HarpeBaju OO 33aJaHHOW TeMIEpPaTypbl B
TeueHue 3anaHHoOro BpemeHu (cMm. Tabmuny 63) um pacnpenensimn mexay XM wu
Bonoii. Opr. ¢a3y mnpomMbiBaIu COJNSHBIM pacTBOpoM, cymmin Hag MgSOs wu
KOHLIEHTPUPOBAJU B BakyyMe. Cripoit mponykT ouuinaiu ¢ nomowmpro KX, ucmnonp3ys
cmech Hept/EtOAc.

Memoo E (3amewenue na amunozpynny)

P-p coenunenus Ia (1 3xB.) B MeOH (9 mi/Mmmonp) obpabaTsiBaan mNOAXOASIIIUM
aMUHOM (21 5KB., B YUCTOM BHJE WJIH B BUAE pacTBopa). Peaki. cmech HarpeBaiu npu
150°C mox MHUKPOBOJHOBBIM OOJIy4€HMEM B Te4YEHHE 3aJaHHOrO BpeMEHH (CM.
Tabnuuy 63) u pacnpenensnu mexay XM u H,O. Opr. a3y npombiBainu CONSHBIM
pactBopoMm, cymuau Hax MgSO4 u KoHUeHTpupoBaiu B Bakyyme. ChIpoi NpOAYyKT
ouninanu ¢ momoupbo KX, ucnons3ys cmech Hept/EtOAc.

Memoo F (Aaxunupoeanue ¢henona ¢ ucnonvsosanuem NaH 6 rauecmese

OCHO@GHUE!

K p-py coenunenus Ia (1 skB.) B 6e3B. TT'® (9.7 man/mmonb) nobasmsuim NaH (5

3kB., B Bume 60% npucnmepcuun B MuHepadbHoM wmacje) npu 0°C. CycneH3uro

,
nepeMeminBain B TedeHue 10 muH u nodamnsanu nmoxpxopsuui ramoreHun (ot 1.1 mo
1.5 skB.) mpu 0°C. Peaku. cmech mepeMelmnBaJd TNPH 33aJaHHOW TeMmIlepaType B
TeyeHne 3amaHHOro Bpemenu (cm. Tabmuny 63). IIpum HeoOXOOMMOCTH AJi TOTO,
4TOOBI JOCTHYb 3aBEPIICHUS peakuuu, Ho0aBisutn u3dbITouHble KOonuyecTBa NaH (5

3kB., B BuUne 60% nucnepcunm B MHUHEpPaJIbHOM Macie) u/miu rajnoreHuga BB-9 (3

2

5kB.). Cwmecp racunu Bomod mnpu 0°C wu skctparupoBamu ¢ nomombio EtOAc.

OO6benuneHHbIe Opr. (a3l MPOMBIBAJIM COJSHBIM pacTBOpPOM, cymmin Hax MgSOy u
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KOHLIEHTPUPOBAJIU B BakyyMe. Cripoil mponykT ounmanu ¢ nomowbo KX, ucnone3ys
cmech Hept/EtOAc, unu ¢ momomsto npemn. XX-MC, ucnons3yst meton 11.
Memoo G (Aaxunruposanue penonra c _ucnonvzosanuem K,CO3; 6 kauecmse

OCHOQGHH}H

K nepememmuBaemoii cycnensun coeauneHus la (1 »kB.) B JM®PA (8.5

mi/mMmonb) nodasnsiu K,CO;3 (3 3kxB.) ¢ mocneayrmum n00aBieHHEM MOAXOASIIETO
rajoreHuna (5 skB.). Peaku. cMech mepeMemIMBaIu MPU 3aJaHHOW TeMIlepaType Mmoxa
MUKPOBOJHOBBIM OOJy4eHHEM B TedeHHe 3aJaHHOro Bpemenu (cm. Tabmuny 63).
Cwmecp pacmpenensuin mexay EtOAc m H;O, u opr. ¢a3y mpombiBaiu BOJOH H
COJNIIHBIM pacTBopoM, cymunu Hax MgSOs u koHueHTpupoBaiu B Bakyyme. Chipoi
npoAyKT ounmanu ¢ nomompeio KX, ncrnone3ys cmecs Hept/EtOAc.

Memoo H (Aaxunuposanue enona ¢ ucnoivioganuem yeiosuii Muyynoby)

K p-py coenunenus la (1 sxB.) m cnuprta (3 3kB.) B Toxnyose (8 MI/MMOJB)
nobapisinu 1M p-p (tpubytundochopanunuaeH)aneronurpuna B tToayose (1.5 3kB.)
non aproHoMm. Peaku. cmech HarpeBanu a0 110°C u mepeMmemunBaiu B TEYECHUE
3aganHoro BpemeHu (cm. Tabmuny 63). PeakuuOHHYIO CMeChb TacWUJId BOJIOU U
sKkcTparuposaiu ¢ nomompbo JIXM. O6benuHeHHbIe Opr. (a3pl MPOMBIBAIN COJSTHBIM
pactBopoM, cymunu Haa MgSO4 u koHuHeHTpupoBaiu B Bakyyme. CbIpol HNpPOAYKT
ounimaiu ¢ nomouibio KX, ucnons3ys cmech Hept/EtOAcC, u/unu ¢ moMoupi0 mpem.

KX-MC, ucnonssyst meron 11.

Ta6auna 63
A/ Merox T MC-
Pearent rasorenuy/ [°C] tr M JTAHHBIE
Ih Hassanue cnupt/ (OKX/MC
la dopcoaep:ka- Bpemst METO.T) m/z
p L] [M+H]"
Wi PeaAreHT
5-(1-(2-DTop-6-
MCTHI()CHUT) THNECPAIHH-4-U]T)-2 - A
MeTua-7-(3-tpudropmMeTHi-[6-
Th-1 ZH]III/[pIr[,E[I/[H-Z-I/[IIMGTI/[II)-Z,4,5,7- Ta-9 ) KT 1.00 (1) 304.12
48
teTparugpo-6H-mupaszono[3,4-
d|mupumugaa-6-0H ([Ipumep 23)
5-[1-(2-Drop-6-MeTHIDECHUT)-
THIEPHIHH-4-11]-7-(6-pTop-3- B
Th-2 TPHQTOPMCTH NP HAKH-2- Ia-9 - 100 1.03 521.11
HIMETHI)-2-MeTuI-2,4,5,7- 3
TETPAaruaApomupasonof3,4-
d|mupumugra-6-0H (IIpumep 36)
5-[1-(2-Dr1op-6-MeTHIDEHUT)-
nunepuguH-4-umn|-2-metTun-7-(6- C
h-3 METHII-3-TPUPTOPMETHITHPHIUH-2 - [a-9 TpumeTni- 100 1.03 (IT) 517.13
uametumn)-2,4,5,7- OOPOKCHH 2
TETPAruaApOmMUpPasono|3,4-
d]mupumuguu-6-0H (ITpumep 37)
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AMI/ | Meron T MC-
Pearent ramoremny/ [°C] tr [Min] JAAHHBIE
Ih Hassanue cnupt/ (KX/MC
Ta 0opcoaepxa- Bpem METO[) m/z +
. [H] [M+H]
nii pearenr
5-[1-(2-Dr1op-6-MeTHIDEHUT)-
NUNCPUAUH-4-11]-7-(6-METOKCH-3 -
T{;Hd}TOpMCTE[J‘II‘[I/([pHL[HH-Z- 23% p-p b
Ih-4 [a-9 NaOMe B 70 1.05 (ID) 533.13
HIMETHI)-2-MeTHI-2,4,5,7-
MeOH 2
TETPATHAPOIHPA300|[3,4-
d]mupumuauu-6-oH (Ilpumep 38)
7-(6-JuMeTHIAMHHO-3 -
TPUPTOPMETHIMTHPHIAH-2 -
uaMetTua)-5-[1-(2-ptop-6- 2M p-p E
[h-5 | metunderun)-nunepuguH-4-mumn|-2- [a-9 JUMETHIaMHUHA 150 1.05 (IT) 546.06
metun-2,4,5,7- B TI'® 1
TETparuaponupasono|3,4-
d]mupumuguH-6-0H (ITpumep 50)
5-[1-(2-Dr1op-6-MeTHIDEHUT)-
nUnepUAuH-4-uia|-2-MeTun-7-(6-
METHIAMHHO-3- 2M p-p E
Ih-6 TPHPTOPMETHINHPHIHH-2 - [a-9 MCTHJIAMHHA B 150 0.99 (I) 532.13
uaMetun)-2,4,5,7- To 4
TETParuaponupasonol3,4-
d]mupumuguH-6-0H (ITpumep 51)
7-(2-
L[m(lnogponnmgemxcn%ngnn)-5- (Bpomme- KFT
Th-7 [1-(2-¢rop-6-meTnaderum)- [a-39 rummukio- |00 o A0 1.20 () 504.25
nunepuguH-4-un|-2-metun-2,4,5,7- 70
MpOMaH
TETParugponupasono|3,4- 120
d]mupumuauH-6-0H (IIpumep 248)
5-[1-(2-Drop-6-MeTHIDEHUT)-
OUNEpHAUH-4-1ia]-2-MeTHA-7-[2- G
[h-8 (oxcetaH-3-UIOKCH)-0CH3HI] - [a-39 3-bpoMoxceTan 150 1.10 (I) 506.20
2.,4,5,7-TreTparugponupaszono[3,4- 7
d]mupumuauH-6-0H (ITpumep 250)
5-[1-(2-D1op-6-MeTUNDEHUT)-
OUNePUIUH-4-11]-7-(2- H
Ih-9 H30TMPOMOKCHOCH3HIT)-2 -METHII- [a-39 2-IIponmaunon 110 1.19 () 492.20
2.,4,5,7-rerparugponupaszoiol3,4- 18
d]mupumuguH-6-0H (ITpumep 251)

Cunre3 coenunenuii ¢popmyasi li

Merton A (AnkunupoBaHue ¢ ucnosbzopanuem NaH)

K cycnensuun min p-py npomexyrtouHoro coequaenus C-2 (1 skB.) B cmecu 0e3B.

TI'® (ot 3 no 3.6 ma/mmons) u 6e3B. IM®PA (ot 0.1 no 0.25 mi/mmouns) nobasisiau

NaH (2 »kB., B Buae 60% nucnepcun B MuHepainbHoM Macie) npu 0°C. CycneH3uro

nepememnBann B TedeHue 10 muH npu 0°C u mobasnsim BB-9 (ot 1.2 mno 1.5 3kB.)

npu 0°C. Peaku. cMech mnepeMelInBaiyd MpPU 3aJaHHOW TeMIepaType B TEUEHHUE

3amaHHoro BpeMeHu (cMm. Tabnuuy 64), racunu npu 0°C Hacelm. BOAH. P-pOM

NaHCOj3 u skctparuposanu ¢ momoubio EtOAc unu JIXM. O6bvennHeHHbIe OpT. (ha3bl

NpoOMbIBaJIM COJIAHBIM pPaCTBOPOM,

cymunu Hag MgSO, U KOHLUEHTpUpPOBAIU B

BakyyMme. Coipoii mpoaykt ounmanu ¢ nomouipio KX, ncnonesys cmecs Hept/EtOAc.
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Memoo B (Peaxyus Muyyno6y)

K p-py unu cycnensuu mpomexyTtouHoro coenuneHus C-2 (1 skB.) u crnupta
BB-9 (or 1.1 pmo 13 »xB.) B Tomyose (7 wmia/mmonb) pobamisnu 1M p-p
(tpubytundochopanununeH)aneTOHUTpUIA B TOAyode (2 5KB.) moA aproHoM. Peakir.
CMeCh HarpeBalid 10 3aJJaHHOI TeMIepaTypbl U MepeMelInBaIu B TEUEHHE 3aJJaHHOTO
BpemeHu (cm. Tabauny 64). Ilpu HEoOXOAMMOCTH HJIsi TOTO, YTOOBI JOCTUYb
3aBEpIIEHUsT PEaKLUH, MOCIeIOBATEeNbHO N00aBIsIN U30BITOUHBIE Koau4YecTBa 1M p-
pa (tpubyrundochopanununen)aneronurpuna B toayose (0.2 3KkB.) mMOA aproHOM.
Peaknuonnyr cmech Tracuiad BOAOW uau Hackim. BoaH. p-pom NaHCO; wu
skctparupoBanu ¢ mnomombio EtOAc wumm JAXM. OObenumHeHHble Opr. (asbl
NPOMBIBAJIM COJISIHBIM pacTBOpoM, cymuwin Hax MgSO, M KOHUEHTPpHPOBAIU B
Bakyyme. Cripoii mpoaykT ounmmanu ¢ nomombio KX, ucnonssys cmech Hept/EtOAc
unun JIXM/MeOH. Ilpu HeoOXOAMMOCTH BBIMOJHSIIH NOTOJHUTEIbHYI) OYHUCTKY C

nomouibio nipen. XXKX-MC, ucnons3ys metron 2, 3, 4 unu 5.

Tadauna 64
MetonT MC-
Pearent | Pearent [°C] tr [Min] JAAHHBIE
Ii Hassanue (KX/MC
C-2 BB-9 BpeMs m/z
(| MY vy
CroxHsblit mpem-0yTunoBslit a¢up 3-[2-
METHI-6-0KCO-7-(2-
A
li-1 TpuQTOpMETHACEHSIH)-2.4.6,7- C-2-1 | BB-9-1 KT 0.94 (I | 480.08
TeTparuaponupasono[3,4-d]mupuMuguH- 18
5-mn]-muppoauauH-1-kapOoHOBOH
KHCJIOTHI
CrnooxHBIH mpem-O0yTHIOBEIH dup 4-[2-
METHJI-6-0KCO-7-(2- A
[i-2 TpudpTopmMeTHIOCH3HT)-2,4,6,7- C-2-2 BB-9-1 KT 0.97 (ID) 494.09
TeTparugponupasono|3,4-d|mupuMuguH- 18
5-un]-munepuauH-1-KkapOOHOBOH KHCIOTH
CroxHBIH mpem-O0yTHIOBEIH ddup 4-[2-
METHJI-6-0KCO-7-(2- A
[i-3 TpudTopmMeTHIOCH3HT)-2,4,6,7- C-2-3 BB-9-1 KT 0.98 (ID) 508.19
TeTparugponupasono|3,4-d|mupuMuguH- 18
5-mun]-a3enan-1-kapOOHOBOH KHCIOTHI
CroxHBIH mpem-O0yTHIOBEIH 3¢up 4-[2-
METHI-5-0KCO-4-(2- A
li-4 tpudTopmMeTHIOEH3HT)-2,4,5,7- C-2-4 BB-9-1 KT 1.07 (D) 49421
TeTparaaponupasono|4,3-d|mupumMuguH- 2
6-ni|-munepuauH-1-KapOOHOBOH KHCIOTH
CroxxHbI mpem-O0yTHIOBEIH 3Qup 4-{2-
METHI-6-0KCO-7-[1-(2- B
Ii-5 tpudTopmerundernun)-3tun]-2,4,6,7- C-2-2 BB-9-15 110 1.07 (I) 508.26
TeTparaaponupasono|3,4-d| mupuMuIHH- 24
5-un}-nunepuuH-1-KapOOHOBOH KHCIOTH
CroxxHbI mpem-O0yTHIOBEIH dQup 4-[7-
(2-EKIOMPOMHIOCH3HI) -2 -METHI-6-0KCO- B
li-6 2,4,6,7-rerparugponupasoiol3,4- C-2-2 BB-9-9 110 1.05 () 466.03
d]mupuMuIUH-5-UiI|-nunepuIuH-1- 1.5
KapOOHOBOH KHCIOTH
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Cunrte3s coequnenu gopmyJsl Ij

Memoo A (Couemanue no byxeaivoy)

K cmecu npomexyrtounoro coenunenuss C-3 (1 skB.), rajoreH-(rerepo)apeHa
BB-16 (ot 1.1 no 2 3xB.) u mpem-0ytokcuna Harpusi (ot 2 1o 2.3 3kB.) B Toayose (OT
3 no 7.8 ma/mmonb) nmoa N, nobapnsiiu BINAP (ot 0.2 no 0.3 3xB.) u Pd,(dba); (ot
0.1 no 0.15 skB.). Peaki. cmecy npoaysanu Ny, HarpeBajJu NpU NnepeMeluBaHuN NpU
3aJJaHHOW TeMmrmepaType B TeueHue 3amaHHoro BpemeHu (cm. Tabmuny 65). Cmech
pacnpenensiiu mexay Bomoil m EtOAc unu IXM u opr. ¢a3sy nmpoMbIBalu COJSHBIM
pactBopoM, cymunu Haa MgSO, u koHuHeHTpupoBaiu B Bakyyme. CbIpoll NpPOAYKT
ounmanu ¢ nomompo KX, ucnonssdys cmech Hept/EtOAc unu JXM/MeOH. Ilpwu
HEOOXOJAMMOCTH BBITIOJHSIN AOTOJIHUTENBHYIO OYUCTKY ¢ momoinbio mpern. XX-MC,
ucrnonabp3ys meroa 1, 3,4, 5, 6 unu 10.

Memoo B (Apomamuueckoe nyxieopuivnoe zamemenue)

K p-py mpomexyrtounoro coenunenusi C-3 (1 skB.) u ramoreH-(rerepo)apeHa
BB-16 (ot 1.2 no 2 3xB.) B IMCO (ot 1.5 no 4.5 mun/mmons) nobasusanu K,COs3 nnn
CsF (2 5xB.) M cmech HarpeBaiu [0 3aJaHHON TeMIlepaTypbl U NEPEeMEIINBaIN B
TEUYeHHE 3aJaHHOI'0 BPEMEHM IO BO3MOXKHBIM MHKPOBOJHOBBIM 00JyueHHEeM (CM.
Tabnuny 65). Cmech pacnpenensinu mexay EtOAc u H;O. Opr. ¢asy npomeiBanun H,O
U COJISIHBIM pacTBOpoM, cyimmiu Hajg MgSO, u koHUeHTpupoBanu B Bakyyme. CrIpoi
npoaAykT ounmanu ¢ nomombo KX, wucnonsdys cmech Hept/EtOAc. Ilpu
HEeOOXOIMMOCTH BBITIOJHSIM JOTMOJHUTEIbHYIO OYHMCTKY ¢ momombio npern. XXX-MC,

HUCIONb3ys MeTon 1.

Tadauua 65
. Pearent | Pearenr Me;ro;l tr [Mun] Z[;\:ELIC
Ij Ha3zpaunmue C-3 BB-16 T [°C] (KX/MC m/z
Bpems [4] METO[T) [M-+H]*
5-[1-(2-Drop-6-MeTHIDEHUT)-
OHPPOIUAHH-3-U]-2-MeTHI-7-(2- A
[j-1 TpupTopMeTUIOCH3HT)-2,4,5,7- C-3-1 BB-16-1 110 0.92 (ID 488.00
TETParuaponupasonol3,4- 2.5
d|mupumugra-6-0H (IIpumep 44)
5-[1-(2,6-AumetunpeHu)-
nUnepuAuH-4-umn|-2-meTun-7-(2- A
Ij-2 TpupTopMeTUIOCH3HT)-2,4,5,7- C-3-2 BB-16-2 110 1.08 (ID) 498.01
TETParugponupasono|3,4- 18
d|omupumugna-6-0H (IIpumep 47)
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MC-
Ii i Pearent | Pearenr Me;ro;l tr [Mun] JAAHHBIE
J A3BAHHE C-3 BB-16 T [°C] (KX/MC m/z
Bpems [4] METO[) [M+H]*
5-[1-(2-MeTokCH-6-METHI(DEHUT)-
NHNCPUAUH-4-HT]-2-MEeTUI-7-(2- A
Ij-3 tpudropmeTuadensmn)-2,4,5,7- C-3-2 BB-16-3 110 0.91 (II) 514.01
TeTparuaponupasono|3,4- 18
d]onupumuguu-6-0H (IIpumep 48)
3-Orop-2-{4-[2-MeTHI-6-0KCO-7-(2-
TpudpTopmMeTHIOCH3HT)-2,4,6,7- B
[j-4 TETPaTHAPONMHPa30I0|[3,4- C-3-2 BB-16-5 100 1.02 (II) 513.00
d]mupumuguH-5-ua|-nunepuguH-1- 3.5
un}-6en3onutpua (Ipumep 49)
5-[1-(2,6-AumetunpeHu)-
OHPPOIUAHH-3-UI]-2-MeTHI-7-(2- A
[j-5 tpudTopmMeTHIOEH3HT)-2,4,5,7- C-3-1 BB-16-2 110 0.95 (IT) 484.10
TETParuaApomupasonof3,4- 18
d]mupumMugnH-6-0H
5-(2°-Drop-4’-meTHun-3,4,5,6-
terparugpo-2H-[1,3°|6unupuauann-4- A
. HI)-2-METHI-7-(2-
[j-6 rpuTOpMETHIBCHSHT)-2.4.5.7- C-3-2 BB-16-6 11180 1.01 (IT) 503.10
TETPAaruaAponupasonof3,4-
d|mupumuauH-6-0H (ITpumep 52)
5-(2’-MeTtokcu-4’-metun-3,4,5,6-
terparugpo-2H-[1,3°|6unupuauann-4- A
1j-7 mn)-2-MeTAN-7 {2 C-3-2 | BB-16-7 110 101D | 51511
TpudTopmMeTHiIOEH3HT)-2,4,5,7- 18 ‘ '
TETPAruaApomupasonof3,4-
dlmupumuguH-6-0H (ITpumep 54)
5-(3’-®rop-3.4,5,6-TeTparuapo-2H-
[1,2°|0unupuguHuI-4-UT)-2-METHII-7 - A
Ij-8 (2-tpudpropmerunbensum)-2,4,5,7- C-3-2 BB-16-8 110 0.90 (II) 489.12
TETPAaruAPOMHUpPasoao|[3,4- 18
d]mupumuauua-6-oH (ITpumep 68)
2-Metumn-5-(3’-metun-3,4,5,6-
terparugpo-2H-[1,2 |6unupuaunau-4- A
-9 u1)-7-(2-TpuGTOPpMETHIOCHIUIT)- C-3-2 BB-16-9 110 0.73 (ID) 485.12
2,4,5,7-reTparugponupaszonol3,4- 18
d]onupumuguua-6-0H (IIpumep 69)
5-(3’-Meroxkcu-3,4,5,6-TeTparuapo-
2H-[1,2’|6unupugaHuI-4-1uT)-2 - A
[j-10 METHI-7-(2-TpHPTOPMETHIOCHHIT)- C-3-2 BB-16-10 110 0.74 (IT) 501.11
2.,4,5,7-rerparugponupaszoo[3,4- 18
d]mupumuauH-6-0H (ITpumep 70)
4’-Metun-4-[2-MeTHI-6-0KCO-7-(2-
tpudTopmMeTHIOCH3HT)-2,4,6,7- A
Ij-11 TETpATMAPONIPAS0NO[3.4- C-3-2 | BB-16-11 | 110 0.98 (I) | 510.11
d|mupumugus-5-unl-3,4,5,6- 18
terparagpo-2H-[1,3’|6unupuguHUI-
2’°-xapOoruTpua (ITpumep 85)
5-(4’-Drop-2’°-meTHN-3,4,5,6-
terparugpo-2H-[1,3°|6unupuauann-4- A
. HI)-2-METHI-7-(2-
[j-12 puTOpMETHIBCHSHT)-2.4.5.7- C-3-2 BB-16-12 11180 0.74 (IT) 503.10

TETPAaruaApomupasonol3,4-
d|mupumugra-6-0H (IIpumep 86)
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MC-
Ii i Pearent | Pearenr Me;ro;l tr [Mun] JAAHHBIE
J A3BAHHE C-3 BB-16 T [°C] (KX/MC m/z
Bpems [4] METO[) [M+H]*
5-(2°,4°-Aumetoxcu-3,4,5,6-
terparugpo-2H-[1,3 |6unupununun-4-
HIT)-2-METUI-7-(2- A
Ij-13 tpudpropmeTundbensmn)-2,4,5,7- C-3-2 BB-16-13 110 0.76 (II) 531.09
TeTparuaponupasono|3,4- 18
d]mupumMuguH-6-0H
(ITpumep 95)
5-[1-(4-MeTOKCH-6-METHITUPHUMHIUH-
S5-un)-nunepuIUH-4-uia|-2-MeTuI-7-(2- A
[j-14 tpudpTopmMeTHIOEH3HT)-2,4,5,7- C-3-2 BB-16-14 110 0.84 (II) 516.11
TETParuApOMUpasono|f3,4- 18
d|mupumuauH-6-0H (ITpumep 96)
5-[1-(4,6-JUMETOKCUTTHPUMHUTHH-5 -
WI)-TDHOCPUAUH-4-ua]|-2-MeTHI-7-(2- A
[j-15 TpudTopmMeTHIOEH3HT)-2,4,5,7- C-3-2 BB-16-15 110 0.93 (II) 532.09
TeTParuaApomupasono|f3,4- 18
d]mupumuauH-6-0H (ITpumep 100)
1,3-Tumetun-5-{4-[2-metun-6-oxco-7- 1}330
(2-tpudpropmetrunbensnm)-2,4,6,7- 25
1j-16 TETPArHAPOMHPA30110]3,4- C-3-2 | BB-16-16 | Muxpo- 1.04 (I) 513.01
d]|mupumuguH-5-ua|-nunepuguH-1-
un}-1H-mupason-4-xkapOoHUTPHT BOJHOBOC
(Tlpumep 229) 061y-
UCHHE
5-[1-(2-DTop-6-
TpuTOPMETHI()ECHIT)-TUNEPUAUH-4 - A
. uil-2-mMeTun-7-(2-
[j-18 TpuTOpMETHIOCHSHT)-2,4,5,7- C-3-2 BB-16-19 121;) 1.22 () 556.19
TETparuaponupasono|3,4- '
d]mupumuauH-6-0H (ITpumep 243)
5-[1-(2-DTop-6-
TPUPTOPMETOKCH(D)ECHUIT)-TUNICPHIUH -
4-mun)-2-metua-7-(2- A
[j-19 tpudropmeTundensun)-2,4,5,7- C-3-2 BB-16-20 110 1.22 (I) 572.17
TETPATHAPOIHUPA300|[3,4- 2.5
d]mupuMuIUH-6-0H
(ITpumep 244)
5-[1-(2-Xn0p-6-MeTHI()ECHHT )~
OUnepUIUH-4-ua|-2-MeTun-7-(2- A
[j-20 TpudpTopmMeTHIOCH3HT)-2,4,5,7- C-3-2 BB-16-21 110 1.22 () 518.17
TETPaTHAPOMHUPa3010|[3,4- 2.5
d]mupumuguH-6-0H (ITpumep 245)
5-[1-(2-M3ompomundpeHu)-
nUnepUAUH-4-ua|-2-MeTUun-7-(2- A
Ij-21 Tpugropyerioensi)-2 4.3, 7- C-3-2 | BB-16-22 | 110 1.06 (1) | 512.24
TETparuaponupasono|3,4- )
d]mupumMugnH-6-0H
(ITpumep 257)
5-[1-(2-Luxnomponua)eHHIT)-
nunepuaguH-4-ui|-2-metTun-7-(2- A
Ij-22 TPHbTOPMETHIOCHS 1) 24,3, 7 C-3-2 | BB-16-23 110 1.02 () 510.24
TETPAaruapomupasonof3,4- )
d]mupumugnH-6-0H
(ITpumep 258)
6-[1-(2-®OT1op-6-
TPpHOTOPMETOKCH() CHIIT )-ITHIECPUIHH-
4-un)]-2-metun-4-(2- A
Ij-23 TpudTropmMeTHIOEH3UT)-2,4,6,7- C-3-4 BB-16-20 110 1.25 () 572.23
TeTparugponupasono(4,3- 18

d]mupumMuguH-5-0H
(ITpumep 270)
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MC-
Ii Haspanme Pearent | Pearenr 1,}/[6[:8;][ (t;;(%;i% JAAHHBIE
! Cc-3 BB-16 Bpems [4] MeTOox) m/z
P [M+H]*
6-[1-(2-Dt1op-6-
TPUPTOPMETUIPCHIIT)-THIEPUTHH-4 - A
. ui]-2-metua-4-(2-
Ij-24 TPH(TOPMETHABCHSHN)-2,4,6,7- C-3-4 BB-16-19 11080 1.24 (I) 556.23
TeTparuaponupasonol4,3-
d]onupumuguu-5-ou (IIpumep 271)
5-[1-(2-Xn0p-6-pTOopdheHu)-
OUnEepUAUH-4-ua|-2-MeTUuI-7-(2-
A
j-25 TpugropyeTiOensi)-2 4.3, 7- C-3-2 | BB-16-24 | 100 1.19(1) | 52218
TeTparuaponupasono|3,4- 25
d]mupumMugnH-6-0H ‘
(ITpumep 272)
5-[1-(2,6-AupTopdeHuT)-THICPUIAH-
4-un]-2-metun-7-(2-
A
1j-26 TpudTOpMETUIGEH3HT)-2,4,5,7 - C-3-2 | BB-16-25 100 1.15 (I) 506.18
TETparuaponupasono|3,4- 25
d]mupumMugnH-6-0H '
(ITpumep 273)
5-(2'-Metokcu-4'-metuia-3,4,5,6-
terparugpo-2H-[1,3"|6unmupuguann-4-
Ij-27 11)-2-MeTur-7-[1-(2- C-3-5 BB-16-7 1[30 1.11 (1 529.16
I tpudropmeTundeHmn)-31un]-2,4,5,7- T T 2 A1 M '
TETPAruaApomupasonol3,4-
d]mupumMuanH-6-0H
3-Orop-2-(4-{2-MeTHI-6-0KCO-7-[1-
(2-tpudTopmernndeHnm)-3TUI] - B
[j-28 2,4,6,7-Terparuapomnupasonof3,4- C-3-5 BB-16-5 100 1.13 () 527.27
d|mUpHMHANH-5-UT} -THIEPUIUH-1- 5
HJ1)-0CH30 HUTPUI
5-[1-(2,6-AudpTopheHum)-nunepuIuH-
4-unl-2-metun-7-[1-(2- A
[j-29 | tpudropmeTundenunn)-atunl-2,4,5,7- C-3-5 BB-16-25 100 1.16 (I) 520.27
TETPATHAPOIHPA300|[3,4- 2
d]nupumMuIuH-6-0H
7-(2-Huxaonponunben3un)-5-[1-(2-
bTop-6-TpHdTOPpMETUIPECHIIT)- A
[j-30 nUnePUauH-4-uia|-2-metun-2,4,5,7- C-3-6 BB-16-19 100 1.22 (D) 528.31
TeTparugponupasono|3,4- 4
d]mupumuguH-6-0H (ITpumep 280)
7-(2-Huxnonponuia0eH3um)-S-[1-(2-
GTop-6-TpUPTOPMETOKCH()CHHIT)- A
[j-31 nunepuguH-4-un|-2-metui-2,4,5,7- C-3-6 BB-16-20 100 1.22 () 544 .31
TETParHAPOMUPa30ao|[3,4- 1.5
d]mupumuauH-6-0H (ITpumep 281)
2-{4-[7-(2-LluxkI0MPOMUTOCHIHT)-2 -
MeTui-6-0kc0-2,4,6,7- B
j-32 TETPATMAPONHPAsONO[3.4- C-3-6 | BB-16-5 100 113 (1) | 485.25
d]mupumuauH-5-0a|-nunepuguH-1- 4
un}-3-GTopOCH30 HUTPHU T
(ITpumep 282)
7-(2-HuxmonponuiaOeH3ua)-5-(2'-
METOKCH-4'-MeTHI-3,4,5,6-
terparugpo-2H-[1.3"|6unupuguamn-4- A
[j-33 un)-2-metun-2,4,5,7- C-3-6 BB-16-7 100 1.10 (I) 487.28
TETPAruaApomupasonof3,4- 2

d]mupumuguH-6-0H
(ITpumep 283)
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MC-
Pearenr | Pearent Meron tr [Min] JAAHHbIE
H ]
Ij Haszpanue C-3 BB-16 T [°C] (KX/MC m/z
Bpems [4] METO[) [M+H]*
5-[1-(2-Xnop-6-propdhenun)-
nUNepUAUH-4-11]-7-(2- A
[j-34 | mwciompomuaGesin)-2-ueti C-3-6 | BB-16-24 | 100 119 (1) | 494.27
2,4,5,7-rerparugponupaszonol3,4- ’
d]mupuMuIHH-6-0H
(ITpumep 284)
7-2-Huxmonponunbeusum)-5-[1-(2,6-
pudropheHnwn)-munepuauH-4 -1 -2- A
1j-35 METHII-2,4,5,7- C-3-6 | BB-16-25 100 1.14 (I) 47831
TeTparuaponupasono|3,4- 5
d]mupumMuguH-6-0H
(ITpumep 285)
5-[1-(2-Otun-6-¢propheHun)-
OUnEepUAUH-4-uia|-2-MeTUI-7-(2- A
tpudTopmMeTHIOEH3HT)-2,4,5,7-
Ij-36 p S C-3-2 BB-16-26 100 1.12 (I) 516.35
TETparuaponupasono|3,4- 1
d]mupumMugnH-6-0H
(ITpumep 299)
5-[1-(2-AudTopMeTuI-6-OTOpHEHUT)-
nUnepuauH-4-ua|-2-meTun-7-(2- A
. ¢dropmerunbensum)-2,4,5,7-
Ij-37 R A C-3-2 BB-16-27 100 1.18 () 538.35
TETPAaruapomupasonof3,4- 1
d]mupumuguH-6-0H
(ITpumep 300)
6-[1-(2-JudpropmeTua-6-propheHu)-
nunepuaguH-4-umn|-2-metun-4-(2-
dropmeTunbeH3nm)-2,4,6,7- A
Ij-38 i o C-3-4 | BB-16-27 100 1.18 () 538.29
TeTparuaponupasonol4,3- 4
d]mupumMuguH-5-0H
(ITpumep 301)
6-[1-(2-Xnm0p-6-dhropdhennn)-
OHNCPUAUH-4-HT]-2-MeTUI-4-(2-
. tpudTopmeTuadensmn)-2,4,6,7- A
I[j-40 A C-3-4 BB-16-24 100 1.21 (I) 522.27
TETPATHAPOIHPa3010[4,3- 4
d]mupuMugUH-5-0H
(ITpumep 302)
5-[1-(2-Luxnonponui-6-GpropheHu)-
nUnepUIuH-4-ua|-2-mMeTun-7-(2-
tpupTopmMeTHIOEH3HT)-2,4,5,7- A
[j-41 p S C-3-2 BB-16-28 100 1.21 () 528.35
TeTparuaponupasono|3,4- 4
d]mupumMuguH-6-0H
(ITpumep 303)
6-[1-(2-Luxnomponua-6-propheHu)-
nUnepUAuH-4-ui|-2-MeTun-4-(2- A
TpudTopMeTHIOCH3HT)-2,4,6,7-
[j-42 P 2 C-3-4 BB-16-28 100 1.22 () 528.32
TETParHAPOMUpPasono[4,3- 25
d]mupumMugnH-5-0H :
(ITpumep 304)
7-(2-HuxnonmponuiaOeH3um)-5-[1-(2-
OHKIONPONMUI-6-QTOopHeHnT)- A
. -4-un|-2-metun-2,4,5,7-
[j-43 | MHmePmAME e C-3-6 | BB-16-28 | 100 1.21 (D 500.36
TETPAaruapomupasonof3,4- 3
d]mupumugnH-6-0H
(ITpumep 307)
7-(2-HuxnomponuiaOeH3um)-5-[1-(2-
gudropmMeTuia-6-QTopPeHuI)- A
. -4-un|-2-metun-2,4,5,7-
[j-44 | TAmCPHANH AR C-3-6 | BB-16-27 100 1.17 (I) 510.36
TETPAruaApomupasono|3,4- 3

d]mupumMuauH-6-0H
(ITpumep 308)
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Memoo D (Muozocmaouiinuiii)

Cmaous A: Apomamuueckoe Hykieoguivrnoe 3ameujenue

K p-py ammua C-3 (1 »kB.) m rajgorenuga BB-16 (2 »sxB.) B JMCO (3.4
mi/mmonb) nobasisiu CsF (2 3kB.). Peaku. cMech HarpeBajiud TMpU 3aJaHHOMU
TeMnepatype B Te4YEHHE 3aJaHHOTO BPEMEHHM TMOJA BO3MOXXHBIM MHKPOBOJHOBBIM
obnyuenuem (cm. Tabnuuy 66) u pacnpenensiiu mexay EtOAc u Bomoii. Opr. ¢asy
MPOMBIBAJIM BOAOW U COJISIHBIM PacTBOpPOM, cyuiian Hag MgSOy4 1 KOHLEHTPHUPOBAIH B

Bakyyme. Coipo#i mponykt ounmaiu ¢ nomoupio KX, ncnonssys cmecs Hept/EtOAc.

Tadauua 66
tg [MuH] MC-
(¢} R
Ij-A Hazpamie Pearent | Pearenr T [°C] (KX/MC JTAHHBIC
C-3 BB-16 Bpems [u] MeTo) m/z
A [M+H]*
1,3-Tumetun-5-{4-[2-meTun-6-oxkco-7- 150
(2-tpudropmerunbensnm)-2,4,6,7- 3
[j-17A |rerparmgpomupaszono[3,4-d|mupumugur-| C-3-2 BB-16-17 (Muxposox-| 1.01 (I) 516.21
5-ua|-nunepugun-1-un}-1H-nupazona-4- HOBOE
Kapbampaerug 06 1yucHue

Cmaous B: Jlekapoonunuposanie

K p-py [j-A (1 sxB.) B MeOH (8 mn/mMMonb) 100aBisiin MOHOTHAPAT TONYOJ-4-
cynabdoHoBoi kucyaorel (0.25 3kB.) u peaku. cMech Harpesainu npu 120°C B ycioBusix
MHUKPOBOJHOBOTO OOJydeHUsI B TedyeHUe 3amaaHHOro BpemeHu (cm. Tabmuny 67).
CMech KOHLIEHTPUPOBAJIM B BakyyMe U pacnpenensnun Mexay EtOAc u Hachlm. BOAH.
p-pom NaHCO;. Opr. ¢a3y nmpombiBaiu COJSIHBIM pacTBOpoM, cyiunuiau Hax MgSO, u
KOHLIEHTPUPOBaJIU B BakyyMe. Cripoii mponykT ouuinaiu ¢ nomompro KX, ucmonbs3ys

cmech Hept/EtOAc/MeOH.

Tadauua 67
tg [Mua] |(MC-gannbie

1j-B Hassamue Pl | Bhor | ckxmc m/z

J 1 MeT01) [M+H]

5-[1-(2,5-Aumetun-2H-nupa30a-3-uia)-TUOePUIHH-
. 4-un]-2-metun-7-(2-TpuYTOPMETHIOC H3HIT)- -
[-178 2.,4,5,7-rerparugponupasonol3,4-d]mupumuguu-6- [-17A ? 0.86 (1) 488.21
OH
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Cmaousa C: Xnopuposanue

K p-py Ij-B (1 3kB.) B TT'® (5 mun/mmonb) nobasnsnu NCS (1.4 3kB.), u peaki.
cmech nepememusanu npu KT B reuenue 3agannoro spemenu (cm. Tabnuiy 68).
Cwmech pacnpenensnu Mexay EtOAc u Bonoit, u opr. ¢pa3y npoMbIBaiIu COJMSHBIM
pactBopoM, cymuiau Hag MgSO4 1 KOHIeHTpUupoBaiu B BakyyMme. ChIpoil MPOaYKT
ouninanu ¢ nomoinbo KX, ucnons3ys cmecs Hept/EtOAc. I1pu HeoOxoaumocTH

BBITTOJIHAJIU JOMOJHUTENbHYIO OUYUCTKY ¢ nmomoiubto npen. XKX-MC, ucnonb3yst MeTon

5.

Tadauua 68
Pearent | Bpems tr [Min] MC-
Ij Hassanne . P (KX/MC |panHbBIe M/Z
1j-B [l MeTOx) [M+H]*

5-[1-(4-Xnop-2,5-gumetua-2H-nupaszon-3-um)-
MUNEPUIAHH-4-UI]-2-MeTUI-7-(2-
[j-17 TpudropmMerundensnm)-2,4,5,7- [j-17B 0.5 1.11 (D) 522.17
TeTparugponupaszono|3,4-d|mupuMaguH-6-0H
(ITpumep 238)

XupajabHoe pa3aeneHue coennHenuii gopmyast la, Ic nau Ij

Panemarsr  Qopmynsr la, Ic unu [j pasgensanu Ha COOTBETCTBYIOIIHE
SHAHTHUOMEPHI C HCIOJNb30BaHUEM mnpenapaTuBHoi xupanpHoit BOXKX nmmn CPX (Ha
npudope, OCHALIEHHOM YKa3aHHOM KOJIOHKOH, U 3JIIOUPYS € 3alaHHBIMH NapamMeTpamu
(cm. Tabmuny 69), nerexktuposanue: Y@ 210 um).

XapakTepuCTUKH 00OUX SHAHTHOMEPOB OMPEAEISUIN C MOMOIIBIO AHAIUTUYECKON
xupanbHoii BOXX umu CPX (ma npubope, OCHALIEHHOM YKa3aHHOW KOJIOHKOM
Daicel, u snoupys ¢ 3agaHHbiMu napametrpamu (cMm. Tabnuny 69), neTeKTUPOBAHUE!
Y® ot 210 no 280 um).

AGcomoTHyo koHpuUrypauuro aist mosaekyibl 1k-70 (Ilpumep 324, sHaHTHOMED
B) ompemensnim ¢ NOMOWBI PEHTIEHOBCKOW  aAuppakuMu  MOHOKpPHUCTAJUIA
(mogxoxsmero kpucramia, noiydenHoro u3z iPrOH), mpuuem ynomsiHyTasi MOJIEKyJia
okazaiack B abcomoTHoU (R)-koHdurypamus. CrnemoBarenpHo, Mmosekyne Ik-69
(ITpumep 323, sHanTHoMep A) Obuta mpunucana adcomoTHas koHpurypauus (S). Ilo
AHANIOTHH, I BCEX MPUMEPOB — coemuHenuii, rae R’ mpeacrasmser coGoit merum,
KOTOpbIe mepednciaensl B Tabnuue 69 Huke, MOKHO MPEANOJNOXKUTh, YTO SHAHTHOMED,
MOKa3bIBAKOIHMI Oojiee BBICOKYIO AKTUBHOCTH B PACKPbITOM HHUXE i1 Vitro

OMOJIOrHuecKOM aHaNIu3€e uMeeT a0CoMOTHYIO (S)-KoHpurypamnuo.
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Tadauna 69
Komnonka Komonka tg [MuH]
Pauemar JAKEHT JIeHT XHPAJIb-
Ik Haszsauue Ia, Ic' Morox MoTox nas
o 1 (npemapaTuBHasi) (aHATHTHYECKAS) BJXKX
5-[(R)- uau (S)-1-(2,6-
JAumeTuaheHIIT)-TuPPOTHAUH-3 -
ui)-2-metun-7-(2-
Ik-1 TpudpTopmMeTunOeH3nn)-2,4,5,7- 5.97
TETPArHAPONHPA30JIO0[3,4- . ChiralCel OD-H
d]mupumuauH-6-0H (DHAHTHOMED 25}:;5215(1:\461\14 OSDL;EM 4.6x250 MM, 5 MKM
A) (ITpumep 57) -5 He t/(EtOH>+ 0.1% (Hept + 0.05%
5-[(S)- uau (R)-1-(2,6- J pDEA) 70/30' ° | DEAY/(EtOH + 0.05%
JuMeTHI(hEHUIT)-THPPOTUIUH-3 - 16 wo/MuH DEA) 70/30
uil-2-mMeTun-7-(2- 0.8 Mu/MuH
Ik-2 tpudTopmMeTHIOEH3HT)-2,4,5,7- 8.36
TETParuaApomupasono|3,4-
d|mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 58)
5-[1-(2-Drop-6-MeTHIDEHUT)-
nunepugaH-4-uil-2-((S)- unu
(R)-2-¢propmpomum)-7-(2-
Ik-3 tpudTopmMeTHnOeH3HT)-2,4,5,7- 12.8
TETparugponupasoo|3,4- . ChiralPak ID
d]mupumuauH-6-0H (DHAHTHOMED ZOSZIQSaLP;kSIiKM 4.6x250 MM, 5 MKM
B) (Ipnmep 185) Ic-71 Hept/(EtOH> +0.1% (Hept +0.02%
5-[1-(2-Drop-6-MeTHIDEHUT)- DEA) 90/10' DEA)/(EtOH + 0.02%
nunepuauH-4-un]-2-((R)- uiau 16 M/MHE DEA) 90/10
(S)-2-propmpomu)-7-(2- 0.8 Mu/MmuH
Ik-4 TpudpTopmMeTHnOeH3uI)-2,4,5,7- 10.0
TETParuaponupasono|3,4-
d]mupumMuguH-6-0H (DHAHTHOMED
A) (ITpumep 186)
2-((S)- unu (R)-2,2-Audrop-1-
METHIITUI)-5-[1-(2-pTOP-6-
METHI(QCHUI)-THNECPHIHH-4 - U] -

Ik-5 7-(2-TpupTOPMETHIOCH3HIT)- 10.29
2,4,5,7-TeTparugponupasono[3,4- . ChiralPak IC
d]mupumMuauH-6-0H (DHAHTHOMED 30)51‘21151(1;aLPLi1k513KM 4.6x250 MM, 5 MKM

B) (IIpumep 187) Ie-72 Hept/(EtOH7 +0.1% (Hept + 0.02%
2-((R)- unu (S)-2,2-Tudprop-1- DEA) 90/10 DEA)/(EtOH + 0.02%
METHIATHIT)-5-[1-(2-pTOP-6- 34 Mt/ MUH DEA) 90/10
METHI()ECHNT)-TUIePUIHH-4 -1 ] - 0.8 Mmi/MuH

Ik-6 7-(2-tpudTOpMETHIOCHIHIT)- 8.49
2.,4,5,7-rerparugponupasoo|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED

A) (ITpumep 188)
2-((R)- umm (S)-2,2-
JuTOpUHKIO MPOMHIMETHIT)-5-
[1-(2-pTOp-6-MeTHIDEHNT)-
nunepuguH-4-un|-7-(2-
k-7 tpudTopmMeTHOeH3HT)-2,4,5,7- 8.12
TETParugponupaszono(3,4- . ChiralPak IG
d]mupumuauH-6-0H (DHAHTHOMED ZOSZ%SaLP;kSIiKM 4.6x250 MM, 5 MKM
A) (Tpumcp 189) Ic-73 | Hept/(EtOH + 0.1% (Hept + 0.02%
2-((S)- umu (R)-2,2- DEA) 70/30 DEA)/(EtOH + 0.02%
JuTOPUHKIO MPOMHIMETHI)-5- 16 Mi/MiE DEA) 70/30
[1-(2-pTOp-6-MeTHIDEHNT)- 0.8 Mmi/MuH
k-8 nunepuguH-4-un|-7-(2- 987

TpudTopmMeTHinOeH3nm)-2,4,5,7-
TETParuaponupasono|3,4-
d|mupuMuIHH-6-0H (DHAHTHOMED
B) (ITpumep 190)
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Pamemar Komnonka Koaonka tg [MuH]
JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic' Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
(R)- umu (S)-6-[1-(2-DPTop-6-
METHI(QCHUI)-THNECPHIHH-4 - U] -
2,7-gumeTun-4-(2-
k-9 TpudpTopmMeTHIOCH3UT)-2,4,6,7- 1.73
TETPAaruaAponupasono[4,3- Chiralpak TA .
d]mupumuguH-5-0H (DHAHTHOMED 30x250 MM, 5 MKM 4 6;:2}1;?3);1{ SII:mM
A) (ITpumep 202) Ia-22 CO,/(2-npomanon + 'CO /EtOH,SS/IS
(S)- uau (R)-6-[1-(2-D10p-6- 0.1% DEA) 90/10 24 /M
METHI()CHUT)-THNCPUTHH-4 -] - 160 mua/MuH 150 6ap. 40°C
2,7-muMeTHI-4-(2- 100 6ap, 40°C P,
Ik-10 TpudpTopMeTHIOEH3HT)-2,4,6,7- 2.02
TeTparuaponupasonol4,3-
d|mupuMuIEH-5-0H (DHAHTHOMED
B) (ITpumep 203)
(R)- unm (S)-5-[1-(2-D1op-6-
METHI()ECHNT)-TUNePUANH-4 -U ] -
2.,4-numeTun-7-(2-
Ik-11 tpudTopmMeTHOeH3HT)-2,4,5,7- 1.81
TCTPArHAPOIHPA301I0|3,4- Chiralpak IC Chiralpak IC
d]mupuMHAKH-6-0H (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (Ipumep 220) [a-26 CO,/EtOH 80/20 CO,/EtOH 80/20
(8)- wut (R)-5-[1-(2-CT0p-6- 160 ma/MmuH 4 Mi/MuH
MeTanjzjf[gy)lnfeﬁizgg?gf doual 100 6ap, 40°C 150 6ap, 40°C
Ik-12 TpudTopmMeTHinOeH3nI)-2,4,5,7- 2.82
TETparuaponupasono|3,4-
d]mupuMuIHH-6-0H (DHAHTHOMED
B) (ITpumep 221)
5-[(S)- umn (R)-1-(2-D1op-6-
MeTuiaeHIT)-a3enan-4 -1 -2-
METHI-7-(2-
Ik-13 TpudTropmMeTHnOeH3u1)-2,4,5,7- 3.69
TCTPArHAPONHPa30II0|3,4- Chiralpak AD-H Chiralpak AD-H
dJmupuMuAHH-6-0 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (lpumep 225) la-27 | CO,/EtOH 85/15 CO,/EtOH 85/15
3-[(R)- un (8)-1-(2-®10p-6- 160 mn/muu 4 Ma/MuH
MeTuiadeHn)-azenan-4-ual-2- 100 Gap, 40°C 150 6ap, 40°C
MeTHI-7-(2- ’ ’
Ik-14 TpudpTopmeTunOeH3nn)-2,4,5,7- 2.77
TETParuaApomupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 226)
5-[(R)- umu (S)-1-(2-D1op-6-
MeTHI(EHUIT)-3-
MCTHINHPPOIUIHH-3-UI]-2-
METHI-7-(2-
Te-15 TpupTopMeTUNOEH3UN)-2,4,5,7- 1.40
TETparugponupasono|3,4- Chiralpak AD-H Chiralpak AD-H
d]mupumuguH-6-0H (DHAHTHOMED 30x250 M. 5 MKM 4.6x250 MM, 5 MKM
A) (Ipumep 234) Ia-33 co /EtOH> 80/20 CO,/(EtOH + 1%
5-[(S)- umu (R)-1-(2-D1op-6- 1260 L/ MHE DEA) 85/15
MeTHI()EHHT)-3- 100 6ap, 40°C 4 Mi/MuH
METHINUPPOTHAUH-3-1I]-2- ’ 150 6ap, 40°C
Ik-16 MeTa-7-(2- 1.82

TpudTopmMeTHinOeH3nI)-2,4,5,7-
TETParuaponupasono|3,4-
d]mupumMuguH-6-0H (DHAHTHOMED
B) (ITpumep 235)
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Pamemar KoJsonka Kosonka tr [MuH]
1 JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
5-[(R)- umu (S)-1-(2-Ptop-6-
METHI()CHHT)-TUNEPHIHH-3 -UJI]-
2-MeTHui-7-(2-
Ik-17 TpudpTopmMeTHnOeH3UI)-2,4,5,7- 2.07
TETPAruAPOIHPA30:10|3,4- Chiralpak IF Chiralpak IF
dlmmpmitan-6-0K (IHARTHOMEP 30x250 MM, 5 MxM | 4.6X250 MM, 5 MKM
A) (pitmep 241) Ia-37 | CO,/EOH 75/25 CO,/EtOH 75/25
>-[(8)- mm (R)-1-(2-@10p-6- 160 mua/MuH 4 My/MUH
METHI()CHUT)-THICPUTHH-3 -HT| - 100 Gap, 40°C 150 Gap, 40°C
2-meTun-7-(2- ’ ’

Ik-18 TpudpTopmMeTHNOeH3HT)-2,4,5,7- 2.70

TETparuaponupasono|3,4-
d]mupumuauH-6-0H (DHAHTHOMED
B) (ITpumep 242)
5-[1-(2-Dr1op-6-MeTHIDEHUT)-
nunepuguH-4-uil-2-meTua-7-
[(R)- umum (S)-1-(2-

Ik-19 tpupTopMeTHIEHNT)-ITH]- 1.88
2,4,5,7-TCTParnAPOMHPa30.10[ 3.4- Chiralpak AZ-H Chiralpak AZ-H
d]mupUMHAKH-6-0H (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

A) (pitmep 246) Ia-38 | CO,/EtOH 75/25 CO,/EtOH 75/25
5-[1-(2-Dr1op-6-MeTHIDEHUT)- 160 M1/MHH 4 /MR
NUOECPUIUH-4-UT]-2-METHT-7 - o o

[(S)- wam (R)-1-(2- 100 6ap, 40°C 150 6ap, 40°C

Ik-20 TpudTopMeTHIDEHUT)-ITH]- 2.63
2,4,5,7-Trerparugponupasoo|3,4-
d]mupumMuguH-6-0H (DHAHTHOMED

B) (Ipumep 247)

(R)- nmu (S)-2-(2,2-
Judropnponun)-6-[1-(2-pTop-6-
METHI(QECHNT)-TUNePUAUH-4 - 1] -
7-meTun-4-(2-
Ik-21 1.57
TpupropmMeTHIOCH3UT)-2,4,6,7- Regis (R,R) Whelk- Regis (R.R)
TeTparuaponupasono[4,3- bl Whelk-él
dJmupuMuAHH-5-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
SRR 193 | CO,/(MeCN/ EtOH | CO,/(MeCN/ EtOH
’ 1/1) 70/30 1/1) 70/30
Augropnponin)-6-[1-(2-¢Top-6- 160 mua/MuH 4 M/MuH
METHI()ECHUT)-TUIePUIHH-4-UJI] - 100 Gap, 40°C 150 Gap, 40°C
k-22 7-meTun-4-(2- ’ ’ .09
TpudpTopmMeTHIOEH3UT)-2,4,6,7- '
TeTparuaponupasonol4,3-
d]mupumuguH-5-0H (DHAHTHOMED
B) (ITpumep 254)
(R)- i (S)-1-(2,2-
HAudpropupomun)-6-[1-(2-¢pTop-6-
METHI()ECHNT)-TUIePUANH-4 -H ] -
7-metun-4-(2-
Ik-23 1.69
TpudpTopMeTHIOCH3UN)-1,4,6,7- Regis (R.R) Whelk- Regis (R.R)
TeTparugponupaszono(4,3- E)l Whelk-()l
dJmupuMuAHH-5-0H (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
(s? ;Hgn(g}_oﬁf; L d-9 | CO,/(MeCN/EtOH | CO,/(MeCN/EtOH
1 ’ 1/1) 70/30 1/1) 70/30
Augropnpomun)-6-[1-(2-¢Top-6- 160 ma/MuH 4 Mi/MuH
METHI()ECHNT)-TUIePUANH-4 -1 ] - 100 Gap, 40°C 150 Gap, 40°C
7-metun-4-(2- ’ ’
Ik-24 2.21

TpudTopmMeTminOen3nm)-1,4,6,7-
TETParuaponupasonol4,3-
d]mupumMuaaH-5-0H (DHAHTHOMED
B) (ITpumep 256)
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Pamemar Komnonka Koaonka tg [MuH]
JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic' Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
6-[1-(2-DTop-6-MeTUIDECHUIT)-
NUNECPHIUH-4-HIT]-2-MeTUI-4 -
[(R)- unu (S)-1-(2-

Ik-25 TpUGTOPMETUIDECHHT)-ITHIT]- 1.88
2,4,6,7-TCTPArHAPOMHPA30.10[ 4,3 - Chiralpak IG Chiralpak IG
dJmupuMuHH-5-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

A) (lprvep 261) la-44 CO,/EtOH 70/30 CO,/EtOH 70/30
6-[1-(2-@Top-6-MeTHApCHMT)- 160 mua/MuH 4 My/MUH
OUOCPUIUH-4-UT]|-2-METHT-4- o o

[(S)- nmm (R)-1-(2- 100 6ap, 40°C 150 6ap, 40°C

Ik-26 TpudTopMeTHIDEHHT)-ITH]- 2.42
2,4,6,7-Terparugponupasoo[4,3-
d|mupuMuIEH-5-0H (DHAHTHOMED

B) (ITpumep 262)

(R)- umu (S)-6-[1-(2-DPTop-6-
METHI()ECHNT)-TUNePUANH-4 -U ] -
7-metun-4-(2-
Ik-27 TpudTopMeTHIOCH3HT)-2,4,6,7- 1.74
TETparugponupasool4,3- Regis (R,R) Whelk- Regis (R,R)
d|mupumugEH-5-0H (DHAHTHOMED o1 Whelk-O1

A) (ITpumep 263) b-10 30x250 MM, 5 MM 4.6x250 MM, 5 MKM

(S)- uau (R)-6-[1-(2-D1op-6- CO,/EtOH 60/40 CO,/EtOH 60/40
METHI()ECHNT)-TUIePUANH-4 -1 ] - 160 mn/mun 4 Mn/MuH
7-metua-4-(2- 100 6ap, 40°C 150 6ap, 40°C
Ik-28 TpudTopMeTHIOEH3HT)-2,4,6,7- 2.30
TETParuaponupasonof4,3-
d]mupumuaaH-5-0H (DHAHTHOMED
B)
(R)- umu (S)-2-Hukaonponui-6-
[1-(2-pTOp-6-MeTHIDEHUT)-
nunepuguH-4-umn|-7-metun-4-(2-
Ik-29 TpudTopMeTHIOEH3UT)-2,4,6,7- Regis (R.R) Whelk- Regis (R.R) 1.90
TETPArHAPONMHPA30I0[4,3- & (’)1 Wielk-él
dJmupuMuAHH-5-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (lpumep 265) Ic-94 | COL/(MeCN/ EtOH | CO,/(MeCN/ EtOH
(8)- wmu (R)-2-Lluxnonpomn-6- 1/1) 70/30 1/1) 70/30
[1‘(2"(1)‘1‘03’6'1\/;6:;1’[}1@61{1’[2)'('2 160 mn/muu 4 Ma/MuH
OHIECPUIUH-4-UT]-7-MeTHI-4-(2- o o
1k-30 Tpnfropmemnﬁeasm)-z,4,6,7- 100 6ap, 40°C 150 6ap, 40°C 2.48
TeTparuaponupasonol4,3-
d]mupuMugEH-5-0H (DHAHTHOMED
B) (ITpumep 266)
(R)- mwmm (S)-4-(2-
HMuxmonpomuiadeH3UI)-6-(2'-
METOKCH-4'-MeTHI-3,4,5,6-

TeTparugpo-2H-

Ik-31 [1,3'|6unupuguHAI-4-HIT)-7 - 2.16

metun-2,4,6,7-
TETparuaponupasonol4,3-
d]mupumuguH-5-0H (DHAHTHOMED Chiralpak IB Chiralpak IB
A) 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
(S)- umm (R)-4-(2- Ib-11 CO,/EtOH 75/25 CO,/EtOH 75/25
HuxmonpomuadeH3um)-6-(2'- 160 ma/MuH 4 Mi/MuH
METOKCH-4'-MeTHI-3,4,5,6- 100 6ap, 40°C 150 6ap, 40°C

TeTparugpo-2H-

k-32 [1,3'|6unupuguHAI-4-HIT)-7 - 2.80

metuin-2,4,6,7-
TETParuaponupasonol4,3-
d]mupumMuaaH-5-0H (DHAHTHOMED
B)
(ITpumep 274)
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Pamemar Komnonka Koaonka tg [MuH]
JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic' Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
(R)- unu (S)-4-(2-
Huxnonponundensum)-6-[1-(2-
bTop-6-MeTHIDEHNHT)-

Ik-33 OUNEPUIUH-4 -UII| -7 -METHII- 2.16
2,4,6,7-TeTparugponupazono[4,3- Chiralpak 1B Chiralpak 1B
dJmupuMuAHH-5-01 (JHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

- “HHA()R)_4_(2_ Ib-12 CO,/EtOH 70/30 CO,/EtOH 75/25
160 mua/MuH 4 My/MUH
HMuxmonpomuabeH3um)-6-[1-(2- 100 Gap, 40°C 150 Gap, 40°C
dTop-6-MeTHIEHHT)- ’ ’

Ik-34 NUNCPUAUH-4-HT]-7-METUI- 3.06
2,4,6,7-Terparugponupasoo[4,3-
d|mupuMuIEH-5-0H (DHAHTHOMED

B) (ITpumep 275)
(R)- mwmm (S)-4-(2-
Hukmonpomunbensum)-2-(2,2-
pudropoponui)-6-[1-(2-pTop-6-
METHI()ECHNT)-TUIePUANH-4 -U ] -
Tk-33 7-metni-2,4,6,7- 1.56
TCTPArHAPOIHPA3010[4,3- Chiralpak IB Chiralpak IB
dJmupuMuANH-5-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
(‘gi_(gffz‘g_ﬁ?_ Ic-95 CO,/EtOH 80/20 CO,/EtOH 80/20
HukmonpomunbeH3um)-2-(2,2- 1(1)806MH/12(P)[‘I’{C 153 EH/MZ[(I){OC
gudropnponun)-6-[1-(2-¢pTop-6- ap. ap.
METHI()ECHNT)-TUICPUAHH-4 -1 ] -
Tk-36 7-metni-2,4,6,7- 232
TETParuaponupasonol4,3-
d]mupumuguH-5-0H (DOHAHTHOMED
B) (ITpumep 277)
(R)- umu (S)-2-Hukgonponui-4-
(2-muxnonponuabeH3un)-6-[1-(2-
bTop-6-MeTHIDEHHT)-

Ik-37 OUNEPUIUH-4-UII| -7 -METHII- 1.74
2,4,6,7-TCTPArHAPOMHPA30.10[ 4,3 - Chiralpak IB Chiralpak IB
djmuprynanE-3-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

A) (Ipimep 278) 1c-96 CO,/EtOH 75/25 CO,/EtOH 75/25
(8)- unn (R)-2-Luxnonponu-4- 160 ma/MuH 4 mMa/MuH
(2-muxnonmponua0eH3uI)-6-[ 1-(2- 100 Gap, 40°C 150 Gap, 40°C
dTop-6-MeTHIEHHT)- ’ ’

Ik-38 NUNCPUAUH-4-HT]-7-METUI- 2.42
2,4,6,7-teTrparugponupasoo[4,3-
d|mupuMugEH-5-0H (DHAHTHOMED

B) (ITpumep 279)
5-(2'-Metokcu-4'-metuin-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAT-4-HIT)-2-

k-39 metua-7-[(R)- wmu (S)-1-(2- 212

tpudTopMeTHIDEHNT)-ITH]-
2,4,5,7-terparugponupasoo|3,4- Regis (R,R) Whelk- Regis (R,R)
d|mupuMHEIEH-6-0H (DHAHTHOMED o1 Whelk-O1
A) (ITpumep 286) [i-27 30x250 MM, 5 MM 4.6x250 MM, 5 MKM
5-(2'-Metokcu-4'-metuin-3,4,5,6- J CO,/EtOH 70/30 CO,/EtOH 70/30
TeTparugpo-2H- 160 mn/muH 4 Mn/MuH
[1,3'|6unupuguHAI-4-HIT)-2- 100 6ap, 40°C 150 6ap, 40°C
k-40 metua-7-[(S)- umu (R)-1-(2- 2,66

TpudTopMeTHIYEHUT)-ITH]-
2.,4,5,7-Trerparugponupasoo|3,4-
d|mupuMuIHH-6-0H (DHAHTHOMED

B) (ITpumep 287)
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Komnonka Koaonka tg [MuH]
Pauemar
Ik Hassamme Ia, Ic JAEHT JaeHT XHPAJIb-
Ii Morox MMoTox Hasl
ey (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
3-Prop-2-(4-{2-MeTHI-6-0KCO-7 -
[(R)- unu (S)-1-(2-
TPUGTOPMETUIPECHIIT)-ITHT]-

Ik-41 |2,4,6,7-terparuaponupasono[3,4- 2.81
d]mupuMUIHH-5 -1} -THICPHIHH- Regis (R,R) Whelk- Regis (R,R)
1-um)-6en3oHuTpUI (DHAHTHOMED ) Whelk-O1

A) (ITpumep 288) Ii-28 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
3-Drop-2-(4-{2-MeTHI-6-0KCO-7 - J CO,/EtOH 75/25 CO,/EtOH 75/25
[(S)- uam (R)-1-(2- 160 mn/muH 4 M/MuH
TpudTopMeTHIDEHHT)-ITHI]- 100 6ap, 40°C 150 6ap, 40°C

Ik-42 |2,4,6,7-teTparugpomupasono|3,4- 3.32
d]mupuMuIUH-5-0T} -THIEPHIHH-
1-u)-6€H30HATPUI (DHAHTHOMED

B) (ITpumep 289)
5-[1-(2,6-AudpTopdheHu)-
nunepuguH-4-uil-2-meTua-7-
[(R)- wmm (S)-1-(2-

Ik-43 tpupTopMeTHIEHNT)-ITH]- 2.61
2,4,5,7-terparugponupasoo|3,4- Regis (R,R) Whelk- Regis (R,R)
d|mupuMEIEH-6-0H (DHAHTHOMED o1 Whelk-O1

A) (ITpumep 290) [i-29 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
5-[1-(2,6-AudpTopdheHnm)- J CO,/EtOH 80/20 CO,/EtOH 80/20
nunepuguH-4-uil-2-meTua-7- 160 mn/mun 4 Mn/MuH
[(S)- umm (R)-1-(2- 100 6ap, 40°C 150 6ap, 40°C

Ik-44 TpudTopMeTHIDEHUT)-ITH]- 3.11
2,4,5,7-Trerparugponupasoo|3,4-
d]mupuMuIHH-6-0H (DHAHTHOMED

B) (IIpumep 291)
(R)- umu (S)-2-Hukgonponui-4-
(2-muxnonponua0eH3uI)-6-(2'-
METOKCH-4'-MeTH1-3,4,5,6-
TeTparugpo-2H-
Ik-45 [1,3']6unupugunun-4-um)-7- 1.42
MeTui-2,4,6,7-
JpisTPATAPORIPAL0TOLS,3- Chiralpak AD-H Chiralpak AD-H
|mupumuauH-5-0H (DHAHTHOMED
A) (Tipumep 293) 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
Ic-97 CO,/EtOH 70/30 CO,/EtOH 70/30
(S)- wnu (R)-2-L[Lg<n0r[p0mm-4- 160 mua/MuH 4 M/MuH
(2-mExIoMpPOMUIOCHIHIT)-6-(2' - 5 o
MCTOKCMI-)4'-MCTI«[II-3,4,5,6- 100 6ap, 40°C 150 6ap, 40°C
TeTparugpo-2H-
Ik-46 [1,3'|6unupuguHuI-4-HIT)-7 - 1.97
metui-2,4,6,7-
TeTparuapomnupasonol4,3-
d|mupumMugEH-5-0H (DHAHTHOMED
B) (ITpumep 292)
(R)- it (8)-6-(2"-Meroxcu-4'- Regis (R,R) Whelk- Regis (R.R)
MeTui-3,4,5,6-trerparugpo-2H-
[1,3'|6unupuguHAI-4-HIT)-7 - o1 Whelk-O1
’ METHT-4-(2- 30x250 MM, 5 MxMm 4.6x250 MM, 5 MKM
Ik-47 5 2.4.6.7- Ib-14 CO,/(MeCN/ EtOH CO,/(MeCN/ EtOH 1.80
TPHU(TOPMCTHIGCHSH) Ay 1/1) 65/35 1/1) 65/35
TCTPArHAPONMHPA30I0[4,3- 160 ma/MmuH 4 Mi/MuH

d]mupumuguH-5-0H (DHAHTHOMED
A) (ITpumep 295)

100 6ap, 40°C

150 6ap, 40°C
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Ik

Ha3panmue

Panemar
Ia, I¢
niu Ij

KoJsonka
DJI0eHT
MoToxr
(mpenapaTuBHast)

Kosonka
JJI0eHT
IMoTox
(aHATHTHYECKAST)

tr [MuH]

XHPAJIb-
Hasl

BJXKX

Ik-48

(S)- unu (R)-6-(2'-MeTtoxcu-4'-
Metuia-3,4,5,6-rerparugpo-2H-
[1,3']6unupugunun-4-um)-7-
MeTHI-4-(2-
TpudpTopMeTHIOCH3UT)-2,4,6,7-
TeTparuaAponupasono[4,3-
d]omupuMugaH-5-0H (DHAHTHOMED
B)

2.50

Ik-49

(R)- umu (S)-2-Luxaonponui-6-
(2'-metokcu-4'-metuin-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAI-4-HIT)-7 -
MeTHI-4-(2-
TpudTOopMeTHIOEH3HT)-2,4,6,7-
TETparuaponupasonol4,3-
d|mupumMugEH-5-0H (DHAHTHOMED
A) (ITpumep 296)

Ik-50

(S)- umn (R)-2-Hukmonponui-6-
(2'-metokcu-4'-metuin-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAI-4-HIT)-7 -
MeTHI-4-(2-
TpudTopMeTHIOEH3HT)-2,4,6,7-
TETParuaponupasonol4,3-
d]mupumuguH-5-0H (DHAHTHOMED
B) (ITpumep 297)

Ic-98

Chiralpak IE
30x250 MM, 5 MKM
CO,/EtOH 65/35
160 ma/MuH
100 6ap, 40°C

Chiralpak IE
4.6x250 MM, 5 MKM
CO,/EtOH 65/35
4 Ma/MuH
150 6ap, 40°C

1.89

Ik-51

(R)- umu (S)-6-(2'-MeTtoxcu-4'-
meTtuin-3,4,5,6-trerparugpo-2H-
[1,3'|6unupuguHuI-4-11)-2,7 -
AUMETUI-4-(2-
TpudTopMeTHIOEH3UT)-2,4,6,7-
TeTparuapomnupasonol4,3-
d]mupumuauH-5-0H (OHAHTHOMED
A) (ITpumep 298)

Ik-52

(S)- unu (R)-6-(2'-Metokcu-4'-
Metuia-3,4,5,6-rerparugpo-2H-
[1,3']6unupugunu-4-um)-2,7-
JOUMETHII-4-(2-
TpudpTopmMeTHnOeH3UT)-2,4,6,7-
TeTparuaponupasonol4,3-
d]mupuMugEH-5-0H (DHAHTHOMED
B)

Ic-99

Chiralpak IE
30x250 MM, 5 MKM
CO,/EtOH 75/25
160 ma/MuH
100 6ap, 40°C

Chiralpak IE
4.6x250 MM, 5 MKM
CO,/EtOH 75/25
4 M/MuH
150 6ap, 40°C

2.56

Ik-53

(R)- mwmum (S)-2-(2,2-
Hdugpropupomun)-5-[1-(2-¢pTop-6-
METHI()ECHNT)-TUIePUANH-4 -U ] -

4-metun-7-(2-
TpudTopMeTHIOEH3HT)-2,4,5,7-
TETparugponupasono|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
A) (ITpumep 305)

Ik-54

(S)- wmm (R)-2-(2,2-
du¢propupomun)-5-[1-(2-¢pTop-6-
METHI()ECHNT)-TUICPUANH-4 -U ] -

4-metun-7-(2-
TpudTopmMeTHnOeH3HT)-2,4,5,7-
TETParuaponupasono|3,4-
d]mupumMuguH-6-0H (DHAHTHOMED
B) (ITpumep 306)

Ic-100

Regis (R,R) Whelk-
o1
30x250 MM, 5 MKM
CO,/EtOH 70/30
160 ma/MuH
100 6ap, 40°C

Regis (R,R)
Whelk-O1
4.6x250 MM, 5 MKM
CO,/EtOH 70/30
4 Ma/MuH
150 6ap, 40°C

2.24

2.76
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Pamemar KoJsonka Kosonka tr [MuH]
1 JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
(R)- unu (S)-2-LHuxgonponui-5S-
[1-(2-0TOp-6-MeTHIDEHUT)-
OUNCPUAUH-4-1T]-4-MEeTUI-7-(2-
Ik-55 TpudpTopmMeTHnOeH3UI)-2,4,5,7- 1.19
TETPAruAPOIHPA30:10|3,4- Chiralpak IC Chiralpak IC
dlmmpritann-6-0K (IHARTHOMEP 30x250 MM, 5 MKkM | 4.6X250 MM, 5 MKM
A) (pimep 309) Ia-55 | CO,/EtOH 65/35 CO,/EtOH 65/35
(8)- wmu (R)-2-Tluxnonpomnus-3- 160 mua/MuH 4 My/MUH
[1-(2-pTOop-6-MeTHNIDEHIT)- o o
nunepuIuH-4-un|-4-metun-7-(2- 100 6ap, 40°C 150 6ap, 40°C
Ik-56 TpudpTopmMeTHNOeH3HT)-2,4,5,7- 1.59
TETparuaponupasono|3,4-
d]mupumuauH-6-0H (DHAHTHOMED
B) (Ipumep 310)
(R)- umu (S)-2-Huxmonponui-5-
[1-(2-mudTOopMeTHT-6-
GropdeHnn)-nunepuaguH-4-ui|-4-
METHI-7-(2-

Tk-57 TpupTOpMEeTHIOCH3UN)-2,4,5,7- 1.22
TCTPArHAPOIHPA3010|3,4- Chiralpak IC Chiralpak IC
dJmupuMuANH-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

A) (Ipumep 311) [a-56 CO,/EtOH 75/25 CO,/EtOH 75/25
(8)- mamt (R)-2-Huxnonponu-3- 160 ma/MuH 4 Ma/MuH
[1-(2-mudTopMeTHI-6- o o
GropdeHnm)-nunepuaguH-4-nij-4- 100 6ap, 40°C 130 6ap, 40°C
METHI-7-(2-
Tk-58 TpudpTopmMeTHnOeH3uI)-2,4,5,7- 1.62
TETParuaponupasono|3,4-
d]mupumMuguH-6-0H (DHAHTHOMED
B) (ITpumep 312)
(R)- umm (S)-5-[1-(2-
Judropmernin-6-propdherHumn)-
NUNEPUIUH-4-11]-2,4-TUMETHII-

Ik-59 7-(2-tpudTOPMETHIOCH3HIT)- 1.33
2,4,5,7-T€TParuAPOMHPa30.10|3,4- Chiralpak IC Chiralpak IC
djmupryiAE-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

(sl)\-) (Hp‘g‘)eg _3[1122_ la-37 | CO,/EtOH 80/20 CO,/EtOH 80/20
. 160 mua/MuH 4 M/MuH
Angropmeri-6-gropperin)- 100 Gap, 40°C 150 Gap, 40°C
ONUOECPUAUH-4-UT]-2,4-TUMETHII- ’ ’

Ik-60 7-(2-tpudTOpMETHIOCHIHIT)- 1.80
2.,4,5,7-rerparugponupasoo|3,4-
d]mupumuguH-6-0H (DHAHTHOMED

B) (Ipumep 315)
(R)- unum (S)-5-[1-(2-D1op-6-
METHI()ECHNT)-TUIePUANH-4 -U ] -
4-metun-7-(2-
Ik-61 TpudTopMeTHIOEH3HT)-2,4,5,7- 0.86
TCTPArHAPOIHPA301I0|3,4- Chiralpak AD-H Chiralpak AD-H
d]mupuMuAH-6-01 (JHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) b . b
Ib-13 CO,/EtOH 55/45 CO,/EtOH 55/45
(8)- wut (R)-5-[1-(2-CT0p-6- 1260 MII/MHH 24 MJI/MHAH
METHI()ECHNT)-TUICPUANH-4 -U ] - 100 Gap, 40°C 150 Gap, 40°C
4-metun-7-(2- ’ ’
Ik-62 TpudTopmMeTHinOeH3nI)-2,4,5,7- 1.20

TETParuaponupasono|3,4-
d]mupumMuguH-6-0H (DHAHTHOMED
B) (ITpumep 316)




283

Pamemar Komnonka Koaonka tg [MuH]
JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic' Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
(R)- unu (S)-7-(2-
Huxnonponunbensum)-5-[1-(2-
bTop-6-MeTHIDEHNHT)-

Ik-63 OUNEPUIUH-4-11]-2,4-THMETHII- 1.75
2,4,5,7-T€TPAruAPOMHPa30.10|3,4- Chiralpak AD-H Chiralpak AD-H
dJmupuMuHH-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

(’;;_(Eﬁ“?gj _1(72)_ [a-58 | CO,/EtOH 70/30 CO,/EtOH 70/30
160 mua/MuH 4 My/MUH
HMuxmonpomuiabensum)-5-[1-(2- 100 Gap, 40°C 150 Gap, 40°C
dTop-6-MeTHIEHHT)- ’ ’

Ik-64 NUOCPUAHH-4-UT]-2,4-TUMETHI- 2.32
2.,4,5,7-rerparugponupasoo|3,4-
d|mupuMEIHH-6-0H (DHAHTHOMED

B) (ITpumep 318)
(R)- unu (S)-5-[1-(2-Xmop-6-
¢propdeHuT)-MTUTECPUTHH-4-HT|-
2.,4-numeTun-7-(2-
Ik-65 tpudTopmMeTHOeH3HT)-2,4,5,7- 1.32
TCTPArHAPOIHPA301I0|3,4- Chiralpak IC Chiralpak IC
d]mupUMHAKH-6-0H (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (Ipumep 319) [a-59 CO,/EtOH 70/30 CO,/EtOH 70/30
(8)- ot (R)-3-[1-(2-X n0p-6- 160 ma/MmuH 4 Mi/MuH
Q’T"pq’gf‘ﬁﬁlﬁgjﬁf‘ﬁg{f il 100 Gap, 40°C 150 Gap, 40°C
Ik-66 TpudTopmMeTHinOeH3nI)-2,4,5,7- 1.78
TETparuaponupasono|3,4-
d]mupuMuIHH-6-0H (DHAHTHOMED
B) (ITpumep 320)
(R)- unm (S)-5-[1-(2-Xnop-6-
GropdeHun)-nunepuguH-4-ul-7-
(2-muxnomponua0eH3WI)-2,4-
Ik-67 gumetun-2,4.5,7- 1.97
TCTPArHAPONHPa30I0|3,4- Chiralpak IB Chiralpak IB
dJmupuMuAHH-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (lpumep 321) Ta-60 | CO,/EtOH 70/30 CO,/EtOH 70/30
(8)- wn (R)-3-[1-(2-X 10p-6- 160 mn/muu 4 Ma/MuH
dropdenun)-nunepuaguH-4-uil-7- 100 Gap, 40°C 150 6ap, 40°C
(2-mEKIOMPOMUIOCHIHIT)-2,4 - ’ ’
1k-68 aametun-2,4,5,7- 2.46
TETParuaApomupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 322)
(S)-7-(2-LlukompomuIOCHIUT)-
5-[1-(2-gudTopMeTHI-6-
¢propdeHuT)-MTUTCPUTHH-4-HT|-
1k-69 2.4-gumetun-2,4,5,7- 1.34
TCTPArHAPOMHPA30.10|3,4- Chiralpak AD-H Chiralpak AD-H
d]mupuMHAKH-6-0H (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (Hpumcp 323) Ta-61 CO,/EtOH 75/25 CO,/EtOH 70/30
(R)-7-(Z-HI/IKJIC(I;HPOHI/IH6GHSI/IH)- 160 M1/MHH 4 1/ MHEH
5-[1-(2-gupropmMeTHI-6- o o
(TopdermT)-MunepuAHH-4 1] 100 6ap, 40°C 150 6ap, 40°C
Ik-70 2., 4-mumetun-2,4,5,7- 1.70

TETParuaponupasono|3,4-
d]mupumuguH-6-0H (DHAHTHOMED
B) (ITpumep 324)
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Pamemar Komnonka Koaonka tg [MuH]
JII0eHT JII0eHT XHPAJIb-
Ik Ha3panmue Ia, Ic
o Tj Morox MMoTox HasA
(npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
(R)- unu (S)-7-(2-
Huxnonponunbensum)-5-[1-(2-
TUKIOMPONHI-6-GTOopheHn)-

Ik-71 OUNEPUIUH-4-11]-2,4-THMETHII- 1.59
2,4,5,7-T€TPAruAPOMHPa30.10|3,4- Chiralpak AD-H Chiralpak AD-H
dJmupuMuHH-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

(’;;_(Efé“?g_;_z(sz)_ la-62 | CO,/EtOH 70/30 CO,/EtOH 70/30
160 mua/MuH 4 My/MUH
HMuxmonpomuiabensum)-5-[1-(2- 100 Gap, 40°C 150 Gap, 40°C
OUKIONPONMUI-6-QTOopHeHnT)- ’ ’

1k-72 NUOCPUAHH-4-UT]-2,4-TUMETHI- 2.16
2.,4,5,7-rerparugponupasoo|3,4-
d|mupuMEIHH-6-0H (DHAHTHOMED

B) (ITpumep 326)
(R)- unm (S)-6-[1-(2-Xm0p-6-
GropdeHnn)-nunepuguH-4-uil-2-
LUKIOMPONHI-7-METHI-4-(2-
Ik-73 TpudTopMeTHIOEH3HT)-2,4,6,7- 1.93
TCTPArHAPOIHPA3010[4,3- Chiralpak AD-H Chiralpak AD-H
d]mHpUMHAKH-3 -0 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (lpumep 327) Ic-101 | CO,/EtOH 85/15 CO,/EtOH 85/15
(8)- ot (R)-6-[1-(2-X 10p-6- 160 ma/MmuH 4 Mi/MuH
GropdeHnn)-nunepuaguH-4-uil-2- 100 Gap, 40°C 150 Gap, 40°C
OHUKIOMPONHI-7-METHI-4-(2- ’ i
Ik-74 TpudTopMeTHIOEH3HT)-2,4,6,7- 2.51
TETParuaponupasonof4,3-
d]mupumuaaH-5-0H (DHAHTHOMED
B) (ITpumep 328)
(R)- umu (S)-2-Huxronponui-6-
[1-(2-mgudTOopMeTHI-6-
GropdeHum)-nunepugUH-4-uj-7-
MeTHI-4-(2-
Tk-75 tpudpTopmeTunden3um)-2,4,6,7- 1.82
TETPArHAPONHPa30o[4,3- Regis (R,R) Whelk- Regis (R,R)
d]mupumuguH-5-0H (DHAHTHOMED Ol Whelk-O1
A) (ITpumep 329) Ic-102 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
(S)- unu (R)-2-Huxaonponun-6- CO,/EtOH 65/35 CO,/EtOH 65/35
[1-(2-mudTOopMeTHI-6- 160 ma/MuH 4 My/MuH
dropderun)-nunepuguH-4-uil-7- 100 6ap, 40°C 150 6ap, 40°C
MeTHI-4-(2-
Tk-76 TpupTopMeTHIOEH3HT)-2,4,6,7- 2.47
TeTparuaponupasonol4,3-
d|mupuMugEH-5-0H (DHAHTHOMED
B) (ITpumep 330)
(R)- umu (S)-5-(2'-MeTtokcu-4'-
MeTui-3,4,5,6-rerparugpo-2H-
[1,3'|6unupuguHAT-4-1T)-2,4-
JOUMETHII-7-(2-
Te-77 tpudTopmMeTHOeH3HT)-2,4,5,7- 1.22
TETPArHAPOIHPA30110|3,4- Chiralpak IC Chiralpak IC
dJmupuMuAHE-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (pmmep 331) — 1a-65 CO,/EtOH 60/40 CO,/EtOH 60/40
(8)- wmmt (R)-5-(2-MeToxcu-4'- 160 ma/MuH 4 Mi/MuH
MeTui-3,4,5,6-trerparugpo-2H- ° o
[1,3'] Gumnp A HmT-4-1)-2, 4 - 100 6ap, 40°C 150 6ap, 40°C
k-78 JOUMETHII-7-(2- 178

TpudTopmMeTHinOeH3nm)-2,4,5,7-
TETParuaponupasono|3,4-
d|mupuMuIHH-6-0H (DHAHTHOMED
B) (ITpumep 332)
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Pamemar Komnonka Koaonka tg [MuH]
JII0eHT JII0eHT XHPAJIb-
Ik Hassanue Ia, Ic' Morox Morox Hast
o 1 (npemapaTuBHAas) (aHATHTHYECKAST) BJXKX
(R)- unu (S)-5-[1-(2-
Huxmonponui-6-propdenu)-
OUNCPUAUH-4-U]-2,4- TUMECTUII-

Ik-79 7-(2-tpudTOPMETHIOCH3HIT)- 1.55
2.,4,5,7-rerparugponupazono(3,4- Chiralpak IC Chiralpak IC
dJmupuMuHH-6-01 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

(S’)\_)}f?f‘(‘g‘f_‘; 3[:;322 la-66 | CO,/EtOH 75/25 CO,/EtOH 75/25
160 mua/MuH 4 My/MUH
Huxronponua-6-¢gropden)- 100 Gap, 40°C 150 Gap, 40°C
NUOCPUAHH-4-UT]-2,4-TUMETHI- ’ ’

[k-80 7-(2-tpudTOpMETHIOCHIHIT)- 2.18
2.,4,5,7-rerparugponupasoo|3,4-
d|mupuMEIHH-6-0H (DHAHTHOMED

B) (ITpumep 334)
(R)- unu (S)-5-[1-(2-Xmop-6-
GropdeHnn)-nunepuguH-4-uil-2-
LUKIOMPONHI-4-METHI-7-(2-
Ik-81 tpudTopmMeTHOeH3HT)-2,4,5,7- 1.41
TCTPArHAPOIHPA301I0|3,4- Chiralpak IC Chiralpak IC
d]mupuMHAKH-6-0H (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM
A) (pimep 335) la-67 | CO,/EtOH 70/30 CO,/EtOH 70/30
(8)- ot (R)-3-[1-(2-X 10p-6- 160 ma/MmuH 4 Mi/MuH
GropdeHnn)-nunepuaguH-4-uil-2- 100 Gap, 40°C 150 Gap, 40°C
LHUKIOMPONHI-4-MeTHI-7-(2- ’ i
Ik-82 TpudTopMeTHIOeH3HT)-2,4,5,7- 2.01
TETparuaponupasono|3,4-
d]mupuMuIHH-6-0H (DHAHTHOMED
B) (ITpumep 336)
(R)- unm (S)-5-[1-(2-Xnop-6-
GropdeHun)-nunepuaguH-4-uj-2-
LHKIOMPONMHI-7-(2~-

Ik-83 IUKIOMPOMUIOCH3HIT)-4 -METHII- 1.24
2,4,5,7-TCTPATHAPOMHPA30.10| 3,4 Chiralpak AD-H Chiralpak AD-H
dJmupuMuHH-6-0 (IHAHTHOMED 30X250pMM, 5 MKM 4.6x250 MM, 5 MKM

A) (lpumep 337) la-69 | CO,/EtOH 50/50 CO,/EtOH 50/50
(8)- wn (R)-3-[1-(2-X 10p-6- 160 mn/muu 4 Ma/MuH
dropdenun)-nunepuguH-4-uij-2- 100 6ap, 40°C 150 Gap, 40°C
LHUKIOMPOMHI-7-(2- ’ ’

k-84 HHKJIOMPOMHIOCH3 U )-4-MCTHI- 1.81
2.,4,5,7-rerparugponupasoo|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED

B) (ITpumep 338)
(R)- umu (S)-2-Huxmonponui-7-
(2-muxnomponua0eH3uI)-5-[1-(2-
GTop-6-MeTHIEHHT)-

k-85 NUNCPUAUH-4-HT]-4-METUI- 1.07
2,4,5,7-T€TPAruAPOMHPa30.10|3,4- Chiralpak AD-H Chiralpak AD-H
d]mupUMHAKH-6-0 (IHAHTHOMED 30x250 MM, 5 MKM 4.6x250 MM, 5 MKM

A) (Hpumep 339) [a-68 CO,/EtOH 50/50 CO,/EtOH 50/50
(8)- uam (R)-2-Luxnonponua-7- 160 ma/MuH 4 Mi/MuH
(2-muxnomponuIOeH3uI)-5-[1-(2- 100 Gap, 40°C 150 Gap, 40°C
dTop-6-MeTHIpEHNT)- ’ ’
Ik-86 NUNCPUAUH-4-HT]-4-METUI- 1.55

2,4,5,7-Trerparugponupasoo|3,4-
d]mupumuguH-6-0H (DHAHTHOMED
B) (ITpumep 340)
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Ik-87

(R)- unu (S)-2-LHuxgonponui-5S-
(2'-metoxcu-4'-metun-3,4,5,6-
Terparugpo-2H-
[1,3']6unupugunun-4-um)-4-
METHI-7-(2-
TpudpTopmMeTHnOeH3UT)-2,4,5,7-
TETParuaApoOmUupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
A) (ITpumep 344)

Ik-88

(S)- wnmu (R)-2-Huxmonponui-5-
(2'-metokcu-4'-metuin-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAT-4-HIT)-4 -
METHI-7-(2-
TpudTopMeTHINOEH3HT)-2,4,5,7-
TETParuaponupasoo|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
B) (ITpumep 345)

[a-70

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 65/35
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 65/35
4 Ma/MuH
150 6ap, 40°C

1.47

2.42

k-89

(R)- unu (S)-5-(4'-AudpTopmeTn-
2'-meToKCH-3,4,5,6-TeTparuapo-
2H-[1,3'|6unapuHHAT-4 -1 T)-
2.,4-numeTun-7-(2-
tpudTopmMeTHinOeH3nm)-2,4,5,7-
TETparugponupasono|3,4-
d]mupumuguH-6-0H (DHAHTHOMED
A) (ITpumep 346)

Ik-90

(S)- umu (R)-5-(4'- AudpropmeTu-
2'-meTokcHu-3,4,5,6-teTparuapo-
2H-[1,3'|6unupusuHUAI-4-1T)-
2,4-qumeTun-7-(2-
TpudTropmMeTHnOeH3u1)-2,4,5,7-
TeTparugponupaszonol3,4-
d]mupumuauH-6-0H (DHAHTHOMED
B) (ITpumep 347)

[a-71

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 80/20
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 80/20
4 ma/MuH
150 6ap, 40°C

1.45

2.28

Ik-91

(R)- nmu (S)-5-[1-(2-
JAupropmernn-6-hropdenn)-
NUNCPUAUH-4-HT]-4-MEeTUI-T7-(2~-
TpudpTopmeTunOen3unn)-2,4,5,7-
TETParuaApomupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
A) (ITpumep 348)

Ik-92

(S)- unu (R)-5-[1-(2-
Hudropmernn-6-propdherunmn)-
nUnepuIuH-4-ua|-4-metun-7-(2-
TpudTopMeTHIOCH3HT)-2,4,5,7-
TETParuaApomupasono|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
B) (ITpumep 349)

Ib-17

ChiralCel OZ-H
30x250 MM, 5 MKM
CO,/EtOH 60/40
160 ma/MmuH
100 6ap, 40°C

ChiralCel OZ-H
4.6x250 MM, 5 MKM
CO,/EtOH 60/40
4 mu/MuH
150 6ap, 40°C

0.91

Ik-93

(R)- unm (S)-5-[1-(2-Xn0p-6-
Gropdennn)-nunepuaguH-4-ui]-4-
METHI-7-(2-
TpudTopmMeTHOeH3HT)-2,4,5,7-
TETparuaponupasono|3,4-
d|mupuMHEIAH-6-0H (DHAHTHOMED
A) (ITpumep 350)

Ib-18

ChiralCel OZ-H
30x250 MM, 5 MKM
CO,/EtOH 50/50
160 ma/MmuH
100 6ap, 40°C

ChiralCel OZ-H
4.6x250 MM, 5 MKM
CO,/EtOH 50/50
4 Ma/MuH
150 6ap, 40°C

0.93
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Ik-94

(S)- umau (R)-5-[1-(2-Xnop-6-
bTopheHun)-munepuaHH-4-ui]-4-
METHI-7-(2-
TpudpTopmMeTHnOeH3UI)-2,4,5,7-
TETPArHAPONHPA30I0|[3,4-
d]mupumuauH-6-0H (DHAHTHOMED
B) (ITpumep 351)

1.53

Ik-95

(R)- unu (S)-5-(4'-AudpTopmeTn-
2'-meTokcH-3,4,5,6-TeTparuapo-
2H-[1,3'|0unupuguHuI-4-1T)-4-
METHI-7-(2-
tpudTopmMeTHIOEH3HT)-2,4,5,7-
TETparuaApomupasono|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
A) (ITpumep 352)

Ik-96

(S)- umu (R)-5-(4'-AudpTopmeTn-
2'-meTokCcH-3,4,5,6-TeTparuapo-
2H-[1,3'|6unupuguHUI-4-HT)-4-
METHI-7-(2-
tpudTopmMeTHnOeH3HT)-2,4,5,7-
TETParuapomupasoo|3,4-
d|mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 353)

Ib-19

ChiralCel OZ-H
30x250 MM, 5 MKM
CO,/EtOH 60/40
160 ma/MmuH
100 6ap, 40°C

ChiralCel OZ-H
4.6x250 MM, 5 MKM
CO,/EtOH 60/40
4 Ma/MuH
150 6ap, 40°C

0.93

1.42

Ik-97

(R)- unum (S)-5-[1-(2-D1op-6-
METHI()ECHNT)-TUICPUAHH-4 -1 ] -
2,4-numeTun-7-(3-
TPHOTOPMETHINMHPHIHH-2 -
unmetumn)-2,4,5,7-
TETparugponupasono|3,4-
d]mupuMuguH-6-0H (DHAHTHOMED
A) (ITpumep 354)

1k-98

(S)- unu (R)-5-[1-(2-DPTop-6-
METHI(QCHUI)-THNECPHIHH-4 - U] -
2, 4-gumetun-7-(3-
TPUPTOPMETUINMHPUIHH-2 -
HIMeTHum)-2,4,5,7-
TETparuaApomupasono|3,4-
d]mupumuauH-6-0H (DHAHTHOMED
B) (ITpumep 355)

[a-75

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 50/50
160 ma/muH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 50/50
4 Ma/MuH
150 6ap, 40°C

0.98

Ik-99

(R)- umu (S)-5-(2'-Metokcu-4'-
MeTtui-3,4,5,6-rerparugpo-2H-
[1,3'|6unupuguHuAI-4-1T)-2,4-
JOUMETHUII-7-(3-
TPHPTOPMETHITHPHIHH-2 -
uiameTumn)-2,4,5,7-
TETParuaApomupasono|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
A) (ITpumep 356)

Ik-100

(S)- umu (R)-5-(2'-MeTtokcu-4'-
MeTui-3,4,5,6-trerparugpo-2H-
[1,3'|6unupuguHAT-4-1)-2,4-
JOUMETHII-7-(3-
TPHPTOPMETHITHPHIHH-2 -
uiameTumn)-2,4,5,7-
TETParugponupasono|3,4-
d]mupumuguH-6-0H (DHAHTHOMED
B) (Ipumep 357)

[a-76

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 50/50
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 50/50
4 Ma/MuH
150 6ap, 40°C

2.02
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Ik-101

(R)- unu (S)-2-LHuxgonponui-5S-
(4'-gudTopmMeTHI-2'-METOKCH-
3,4,5,6-terparuapo-2H-
[1,3']6unupugunun-4-um)-4-
METHI-7-(2-
tpudpropmerundensun)-2,4,5,7-
TETParuaApoOmUupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
A) (ITpumep 358)

Ik-102

(S)- wnmu (R)-2-Huxmonponui-5-
(4'-gudTopmMeTHI-2'-METOKCH-
3,4,5,6-Tterparuapo-2H-
[1,3'|6unupuguHAT-4-HIT)-4 -
METHI-7-(2-
TpudTopMeTHINOEH3HT)-2,4,5,7-
TETParuaponupasoo|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
B) (ITpumep 359)

la-77

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 70/30
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 70/30
4 Ma/MuH
150 6ap, 40°C

1.66

Ik-103

(R)- unm (S)-5-[1-(2-Bpom-6-
GropdeHnn)-nunepuaguH-4-uil-2-
LHUKIOMPONHI-4-METHI-7-(2-
TpudTopmMeTHinOeH3nI)-2,4,5,7-
TETParuaponupasono|3,4-
d]mupumuauH-6-0H (DHAHTHOMED
A) (ITpumep 360)

Ik-104

(S)- umu (R)-5-[1-(2-Bpom-6-
GropdpeHum)-munepuaguH-4-uj-2-
OHUKJIONPONHI-4-METHI-7-(2-
TpudTropmMeTHnOeH3um)-2,4,5,7-
TeTparugponupasono|3,4-
d]mupuMuguH-6-0H (DHAHTHOMED
B)

(ITpumep 361)

[a-78

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 65/35
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 65/35
4 Ma/MuH
150 6ap, 40°C

1.86

Ik-105

(R)- unu (S)-5-(2'-Metokcu-4'-
TpupTopmMeTni-3,4,5,6-
Terparugpo-2H-
[1,3']6unupuguHuI-4-1m)-2,4-
JOUMETHII-7-(2-
TpudpTopmMeTunOeH3nn)-2,4,5,7-
TETparuaponupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
A) (TTpumep 362)

Ik-106

(S)- unu (R)-5-(2'-MeTtokcu-4'-
Tpudropmernn-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAT-4-1T)-2,4-
JOUMETHII-7-(2-
tpudTopMeTHIOEH3HT)-2,4,5,7-
TETparuaponupasono|3,4-
d|mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 363)

[a-79

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 70/30
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 70/30
4 Ma/MuH
150 6ap, 40°C

1.03

Ik-107

(R)- wmum (S)-7-(2-
HuxmonpomuadeH3um)-5-(4'-
IH(PTOPMETHI-2'-METOKCH-
3,4,5,6-Terparuapo-2H-
[1,3'|6unupuguHAT-4-1)-2,4-
gumetun-2,4,.5,7-
TETParuaponupasono|3,4-
d]mupuMHEIHH-6-0H (DHAHTHOMED
A) (ITpumep 366)

[a-81

Chiralpak AD-H
30x250 MM, 5 MKM
CO,/EtOH 60/40
160 ma/MuH
100 6ap, 40°C

Chiralpak AD-H
4.6x250 MM, 5 MKM
CO,/EtOH 60/40
4 Ma/MuH
150 6ap, 40°C

0.99
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Ik-108

(S)- uau (R)-7-(2-
HuxnonponunbeH3um)-5-(4'-
gudropMeTHI-2'-METOKCH-
3,4,5,6-Tterparuapo-2H-
[1,3']6unupuguHuI-4-1m)-2,4-
oumetun-2,4,5,7-
TETParuaApoOmUupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 367)

Ik-109

(R)- umu (S)-7-(2-
HuxmonpomuadeH3um)-5-(2'-
METOKCH-4'-MeTHI-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAT-4-1T)-2,4-
gumeTun-2,4,5,7-
TETParuaApomupasono|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
A) (ITpumep 368)

Ik-110

(S)- uau (R)-7-(2-
HuxmonpomuiadeH3um)-5-(2'-
METOKCH-4'-MeTHI1-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAT-4-1)-2,4-
gumetun-2,4.5,7-
TETParugponupasono|3,4-
d|mupuMHEIHH-6-0H (DHAHTHOMED
B) (ITpumep 369)

[a-80

Chiralpak AD-H
30x250 MM, 5 MKM
CO,/EtOH 50/50
160 ma/MuH
100 6ap, 40°C

Chiralpak AD-H
4.6x250 MM, 5 MKM
CO,/EtOH 50/50
4 Ma/MuH
150 6ap, 40°C

0.99

Ik-111

(R)- unu (S)-7-(2-
HuxmonpomuiabeH3um)-5-(4'-
JHPTOPMETHUI-2'-METOKCH-
3,4,5,6-Tterparugpo-2H-
[1,3'|6unupuauHuI-4-11)-4 -
MeTuin-2,4,5,7-
TETPArHAPONHPA300|[3,4-
d]mupumuuH-6-0H (DHAHTHOMED
A) (ITpumep 370)

Ik-112

(S)- unu (R)-7-(2-
HuxnonponunbeH3um)-5-(4'-
THPTOPMETHI-2'-METOKCH-
3,4,5,6-terparuapo-2H-
[1,3'|6unupuguHUI-4-HT)-4 -
metuin-2,4,5,7-
TETparuaponupasono|3,4-
d|mupuMEIHH-6-0H (DHAHTHOMED
B) (ITpumep 371)

Ib-20

Chiralpak IF
30x250 MM, 5 MKM
CO,/EtOH 65/35
160 mua/MuH
100 6ap, 40°C

Chiralpak IF
4.6x250 MM, 5 MKM
CO,/EtOH 65/35
4 My/MuH
150 6ap, 40°C

1.52

1.94

Ik-113

(R)- umu (S)-5-[1-(2-Xnm0op-6-
Gropdennn)-nunepuguH-4-uil-7-
(2-mEKTOMPOMHTIOCH3HIT)-4 -
metun-2,4,5,7-
TETparugponupasoo|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
A) (ITpumep 372)

Ik-114

(S)- umm (R)-5-[1-(2-Xmop-6-
Gropdernn)-nunepuguH-4-uil-7-
(2-mEKIOMPOMHTIOCH3HIT)-4 -
metuin-2.4,5,7-
TETparugponupasono|3,4-
d|mupuMHEIHH-6-0H (DHAHTHOMED
B) (ITpumep 373)

Ib-21

Chiralpak IF
30x250 MM, 5 MKM
CO,/EtOH 55/45
160 ma/MuH
100 6ap, 40°C

Chiralpak IF
4.6x250 MM, 5 MKM
CO,/EtOH 55/45
4 Ma/MuH
150 6ap, 40°C

1.54

2.05
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Ik-115

(R)- unu (S)-7-(2-
HuxnonponunbeHsum)-5-(2'-
MeTokcu-4'-tpud TopMeTHII-

3,4,5,6-terparuapo-2H-
[1,3']6unupuguHuI-4-1m)-2,4-
oumetun-2,4,5,7-
TETParuaApoOmUupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
A) (ITpumep 374)

Ik-116

(S)- uau (R)-7-(2-
HuxmonpomuadeH3um)-5-(2'-
METOKCH-4'-TpHPTOPMETHI-

3,4,5,6-terparuapo-2H-
[1,3'|6unupuguHAT-4-1T)-2,4-
gumeTun-2,4,5,7-
TETParuaponupasoo|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
B) (ITpumep 375)

[a-84

Chiralpak AD-H
30x250 MM, 5 MKM
CO,/EtOH 60/40
160 ma/MuH
100 6ap, 40°C

Chiralpak AD-H
4.6x250 MM, 5 MKM
CO,/EtOH 60/40
4 Ma/MuH
150 6ap, 40°C

0.90

1.26

Ik-117

(R)- unu (S)-5-(4'-Xmop-2'-
METOKCH-3,4,5,6-Terparugpo-2H-
[1,3'|6unupuguHAT-4-1)-2,4-
JOUMETHII-T7-(2-
tpudTopmMeTHinOeH3nm)-2,4,5,7-
TETparugponupasono|3,4-
d]mupumuguH-6-0H (DHAHTHOMED
A) (ITpumep 376)

Ik-118

(S)- umn (R)-5-(4'-Xmop-2'-
METOKCH-3,4,5,6-Terparugpo-2H-
[1,3'|6unupuguHuAI-4-11)-2,4-
JOUMETHUI-7-(2-
TpudTropMeTHIOEH3UT)-2,4,5,7-
TeTparugponupaszonol3,4-
d]mupumuauH-6-0H (DHAHTHOMED
B) (ITpumep 377)

[a-85

Chiralpak IC
30x250 MM, 5 MKM
CO,/EtOH 55/45
160 ma/MuH
100 6ap, 40°C

Chiralpak IC
4.6x250 MM, 5 MKM
CO,/EtOH 55/45
4 ma/MuH
150 6ap, 40°C

1.48

Ik-119

(R)- unu (S)-5-(4'-Xmop-2'-
METOKCH-3,4,5,6-TeTparuapo-2H-
[1,3']6unupugunaun-4-um)-7-(2-
LHKJIOTPOMHIOCHIHIT)-2,4 -
aametun-2,4,5,7-
TETparuaponupasono|3,4-
d]mupuMEIEH-6-0H (DHAHTHOMED
A) (TTpumep 378)

Ik-120

(S)- umu (R)-5-(4'-Xmnop-2'-
METOKCH-3,4,5,6-Terparugpo-2H-
[1,3'|6unupuguHAI-4-HIT)-7-(2-
OUKJIOTPOTHIOCHIUT)-2,4-
gametun-2,4,5,7-
TETparugponupasono|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
B) (ITpumep 379)

[a-86

Chiralpak AD-H
30x250 MM, 5 MKM
CO,/EtOH 55/45
150 ma/MuH
100 6ap, 40°C

Chiralpak AD-H
4.6x250 MM, 5 MKM
CO,/EtOH 55/45
4 Ma/MuH
150 6ap, 40°C

1.23

1.71

Ik-121

(R)- umu (S)-2-Hukmonponui-7-
(2-muxIompomuIOeH3WI)-5-(2'-
METOKCH-4'-MeTHI1-3,4,5,6-
TeTparugpo-2H-
[1,3'|6unupuguHAI-4-HT)-4 -
metuin-2.4,5,7-
TETparugponupasono|3,4-
d|mupuMHEIHH-6-0H (DHAHTHOMED
A) (ITpumep 380)

[a-87

Chiralpak AD-H
30x250 MM, 5 MKM
CO,/EtOH 50/50
160 ma/MuH
100 6ap, 40°C

Chiralpak AD-H
4.6x250 MM, 5 MKM
CO,/EtOH 50/50
4 Ma/MuH
150 6ap, 40°C

1.00
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Ik-122

(S)- unu (R)-2-Hukgonponui-7-
(2-uuxaonponunbeH3uI)-5-(2'-
MeTOKcH-4'-MeTH-3,4,5,6-
Terparugpo-2H-
[1,3']6unupugunaun-4-um)-4-
metun-2,4,5,7-
TETParuaApoOmUupasono|3,4-
d]mupuMHEIEH-6-0H (DHAHTHOMED
B) (ITpumep 381)

1.57

Ik-123

(R)- umu (S)-2-Huxmonponui-7-
(2-mExIoMpPONUIOEHIHIT)-5-(4'-
ngudTopMeTHI-2'-METOKCH-
3,4,5,6-terparuapo-2H-
[1,3'|6unupuguHAT-4-HIT)-4 -
metui-2,4,5,7-
TETParuaponupasoo|3,4-
d|mupuMEIEH-6-0H (DHAHTHOMED
A) (ITpumep 382)

Ik-124

(S)- unm (R)-2-Huxmonponui-7-
(2-muxnompomuIOeH3HI)-5-(4'-
AuTOpMETHI-2'-METOKCH-
3,4,5,6-Tterparuapo-2H-
[1,3'|6unupuguHAT-4-HIT)-4 -
metuin-2,4,5,7-
TETParugponupasono|3,4-
d|mupuMHEIHH-6-0H (DHAHTHOMED
B) (ITpumep 383)

[a-88

Chiralpak AD-H
30x250 MM, 5 MKM
CO,/EtOH 55/45
160 ma/MuH
100 6ap, 40°C

Chiralpak AD-H
4.6x250 MM, 5 MKM
CO,/EtOH 55/45
4 Ma/MuH
150 6ap, 40°C

0.94

Ik-125

(R)- unu (S)-5-[1-(2-bpom-6-
¢propdheHun)-munepuauH-4-u|-7-
(2-muxnomponUuIOeH3WI)-2,4 -
gumeTun-2,4.5,7-
TeTparugponupaszonol3,4-
d]mupumuguH-6-0H (DHAHTHOMED
A) (ITpumep 384)

Ik-126

(S)- umu (R)-5-[1-(2-Bpom-6-
bropdeHun)-munepuauH-4-uil-7-
(2-uuxaonmponunbeH3uI)-2,4 -
aumeTun-2,4,5,7-
TETParuaApomupasono|3,4-
d]mupuMuIEH-6-0H (DHAHTHOMED
B) (ITpumep 385)

[a-89

Chiralpak IF
30x250 MM, 5 MKM
CO,/EtOH 50/50
160 ma/MuH
100 6ap, 40°C

Chiralpak IF
4.6x250 MM, 5 MKM
CO,/EtOH 55/45
4 M/MuH
150 6ap, 40°C

1.96

2.77

II. Buojsornueckue aHaJau3bl

In vitro auanusz

AnresuBHble kaeTkn (CHO-K1 CS5AR1 Gera-appecTuHOBasi KJIE€TOYHAS JIMHUSA,

DiscoverX, CA USA) npombiBanu ¢ moMouisto PBS, oTnensnm nyrem nHKyOUpOBaHUS

¢ Gydepom mus auccoumanmu (Gibco Cat# 13151-014, 2 M Ha 165 cM® gamku) B

TeueHHe 3 MHHYT, 3aTeM IPOMBIBaNU ¢ momombo 10 mm PBS (6e3 Mg u Ca’') u

noacunThiBaau. BeiceBanu 7'500 kyieTok/MyHKa B miaHmeTh Ha 384 NyHOK (TJIaHIIET

s KyabTypbl kiaetok MTP384, Oenwrit momuctupon, Corning, xat.# 3570) B 20
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MKJI/TyHKa 1iactuH4uatoil cpensl anst kietok (F12 HAMs/10% FCS/1% P/S) wn
uHkyouposanu npu 37°C / 5% CO;, / 24 4.

K cpene nns ananusa pno0aBisnu 5 MKJI aHTaroHUCTa B O-KpaTHOW KOHEYHOH
koHuentpauuu unu JIMCO-xonTponab, u Bnociaenctsuu 5 mxka 1 - 10 HM CSa
aroOHHCTa B O-KpaTHOW KOHEYHOW KOHIeHTpauuu. KieTtkm ueHTpudyrupoBanu B
teueHue 1 muH mpu 1000 o6/mMuH u uHKyOupoBanu B TeueHue 1.5 u mpu 37°C.
[InaHmeTsl ypaBHOBEIIMBAJU MPU KOMHATHOH TeMImepaType B TE€UCHHE HECKOJIbKHUX
MUHYT, Moclie 4ero nodapisinu 12 MxJ/nyHKy peareHta s BeisaBiaenus (PathHunter
Detection Kit, DiscoverX, Cat# 93-0001). IInanmersl HeHTpUPyrupoOBaIH B TEUYECHHE
1 munr npu 1000 o6/mMuH u mHKyOHupoBanu B TeueHue 45 munyt npu KT, mocne gero
BbIMONHsN u3Mepenuss Ha Fluostar Optima, BMG Labtech. 3nauenus ICsy Obutn
paccuMTaHbl HCXOAS W3 JUAaNa3OoHa 3HAYEHUH,

MOJIYYCHHBIX  OJId CepHﬁHHX

pa3BedeHUN AaHTArOHUCTA, C HCIOJb30BAHUEM TMPOTPAMMHOIO oOOecmedeHus st
BHYTPEHHETO MOJIb30BAHUS W MPUBEJACHBI B HMOJIb/JI.

Paccunrannsie 3HaueHus1 1Csyp MOTYT KOJIeOAThCS MPU €KETHEBHOM BBITIOJHEHUH
KJIeTo4yHOoro aHanu3a. KonebaHus Takoro poia HM3BECTHBI CHELHATUCTAM B JaHHOU
obnmactu. Cpennue 3Hauenusi [Csy, MoOJiydeHHBIE B XOJ€ HECKOJbKHX H3MEpPEHU,
MPUBEIECHBI B BUAE CPEIHEreOMETPHISCKUX 3HAUYCHUN.

AHTarOHUCTHYECKHE aKTUBHOCTH WJUTIOCTPATUBHBIX COEAUHEHUU MpPEeCTaBJIEHBI

B Tabnuue 70.

Ta6auna 70: nepevyeHb NPUMEPOB M 3HAYEHHUI UX AHTATOHHCTHYECKOM

AKTHBHOCTH
Homep | Coenunenue C5aR Homep | CoequneHue CsaR Homep | CoenuneHue C5aR
npuMepa Ne 1Cs, (HM) npuMepa Ne I1Cs, (HM) npuMepa No IC5y (HM)
1 [a-1A 85 130 If-31 390 259 [a-42 49
2 Ib-1 10 131 Ig-25 100 260 [a-43 40
3 [c-2 36 132 Ig-26 8 261 Ik-25 580
4 Id-1 293 133 Ig-27 22 262 Ik-26 472
5 [a-2 16 134 Ig-28 13 263 [k-27 21
6 Ib-2 9 135 Ig-29 17 264 [a-45 216
7 [c-1 16 136 Ig-30 163 265 Ik-29 12
8 [c-3 14 137 Ig-31 81 266 Ik-30 356
9 [c-4 8 138 [a-16 11 267 [a-46 201
10 [e-1 341 139 Ig-32 18 268 [a-47 72
11 [a-3 603 140 Ig-33 18 269 [a-48 193
12 [a-4 226 141 [g-34 21 270 [j-23 54
13 la-5 28 142 Ig-35 32 271 1j-24 51
14 Ib-3 466 143 Ig-36 17 272 [j-25 18
15 la-6 45 144 Ig-37 14 273 1j-26 13
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Homep | Coenuncnue C5aR Homep | CocauneHue CsaR Homep | Coenunenue C5aR
npuMepa Ne 1Cs, (HM) npuMepa Ne ICs, (HM) npuMepa No 1Cso (HM)
16 Id-2 74 145 [a-17 13 274 [k-32 37
17 [c-5 13 146 [a-18 32 275 [k-34 20
18 [c-6 132 147 [c-35 152 276 [k-35 491
19 Ic-7 637 148 Ic-36 341 277 Ik-36 56
20 If-1 12 149 Ic-37 70 278 Ik-37 492
21 la-7 13 150 Ic-38 767 279 Ik-38 28
22 [a-8 10 151 [c-39 517 280 [j-30 12
23 Th-1 16 152 Ic-40 322 281 [j-31 17
24 [c-8 15 153 If-32 40 282 [j-32 18
25 [c-9 18 154 If-33 26 283 [j-33 8
26 If-2 173 155 Ig-38 25 284 [j-34 9
27 Ic-10 17 156 [c-41 10 285 [j-35 9
28 Ic-12 83 157 If-34 17 286 k-39 33
29 If-3 103 158 [c-43 11 287 [k-40 37
30 If-4 95 159 [c-44 8 288 Ik-41 75
31 Ic-11 13 160 [c-45 147 289 [k-42 55
32 If-5 14 161 [c-46 7 290 [k-43 351
33 If-6 12 162 [c-47 9 291 Ik-44 116
34 If-7 22 163 [c-48 10 292 Ik-46 515
35 [a-9 164 [c-49 13 293 Ik-45 20
36 [h-2 7 165 [c-50 8 294 [a-54 56
37 [h-3 53 166 [c-52 12 295 Ik-47 25
38 [h-4 12 167 [c-53 10 296 Ik-49 15
39 If-8 16 168 [c-54 6 297 Ik-50 326
40 [c-13 27 169 [c-55 298 Ik-51 29
41 Ic-14 17 170 Ic-56 6 299 I[j-36 402
42 Ic-15 24 171 Ic-57 17 300 [j-37 29
43 Ic-16 18 172 Ic-58 11 301 [j-38 69
44 [j-1 35 173 [c-59 15 302 [j-40 48
45 If-9 203 174 [c-60 7 303 [j-41 10
46 Ic-17 21 175 Ic-61 14 304 [j-42 35
47 [j-2 19 176 [c-62 16 305 Ik-53 16
48 [j-3 18 177 Id-4 48 306 Ik-54 285
49 [j-4 12 178 [c-64 16 307 [j-43 30
50 [h-5 85 179 Id-5 152 308 [j-44 22
51 [h-6 46 180 [c-66 11 309 Ik-55 11
52 I[j-6 72 181 Id-6 50 310 Ik-56 30
53 If-10 46 182 [c-68 30 311 Ik-57 13
54 [j-7 14 183 [c-69 22 312 Ik-58 72
55 [a-10 11 184 Ic-70 9 313 [a-51 13
56 Ig-1 91 185 k-3 10 314 Ik-59 8
57 Ik-1 19 186 Ik-4 8 315 Ik-60 362
58 Ik-2 238 187 Ik-5 13 316 Ik-62 9
59 If-11 196 188 Ik-6 10 317 Ik-63 11
60 If-12 56 189 Ik-7 10 318 Ik-64 131
61 [a-11 16 190 Ik-8 11 319 [k-65 2
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Homep | Coenuncnue C5aR Homep | CocauneHue CsaR Homep | Coenunenue C5aR
npuMepa Ne 1Cs, (HM) npuMepa Ne ICs, (HM) npuMepa No 1Cso (HM)
62 If-13 105 191 If-35 4 320 Ik-66 325
63 If-14 91 192 [c-74 4 321 Ik-67 196
64 If-15 21 193 Ib-5 14 322 Ik-68 3
65 If-16 120 194 Ic-75 5 323 Ik-69 9
66 Ig-2 152 195 la-1B 45 324 Ik-70 182
67 Ig-3 15 196 [a-20 11 325 Ik-71 14
68 Ij-8 318 197 Ib-6 17 326 Ik-72 355
69 ;-9 38 198 Ic-76 13 327 Ik-73 520
70 [j-10 512 199 [a-21 32 328 Ik-74 10
71 If-17 24 200 Ic-77 4 329 Ik-75 18
72 If-18 43 201 Ic-78 6 330 Ik-76 1424
73 If-19 17 202 k-9 919 331 Ik-77 6
74 If-20 26 203 Ik-10 74 332 Ik-78 184
75 Ic-18 171 204 Ib-7 23 333 Ik-79 14
76 Ib-4 20 205 Ic-79 8 334 [k-80 210
77 Ic-19 10 206 [c-80 3 335 Ik-81 12
78 If-21 14 207 [c-81 15 336 [k-82 89
79 Ig-4 676 208 [c-82 3 337 Ik-83 15
80 Ig-5 350 209 [c-83 5 338 [k-84 110
81 [c-20 21 210 [e-2 46 339 Ik-85 12
82 Ic-21 119 211 Ib-8 275 340 Ik-86 67
83 [c-22 75 212 [c-84 10 341 [a-72 31
84 [c-23 74 213 [c-86 53 342 [a-73 24
85 [j-11 34 214 [c-87 87 343 [a-74 57
86 [j-12 230 215 Id-7 146 344 [k-87 8
87 If-22 12 216 [a-24 41 345 Ik-88 35
88 Ig-6 156 217 [a-25 11 346 k-89 7
89 [a-13 54 218 Ib-9 12 347 Ik-90 201
90 [a-14 153 219 Ic-88 38 348 Ik-91 11
91 Ic-24 26 220 Ik-11 8 349 1k-92 918
92 If-23 428 221 Ik-12 77 350 Ik-93 4
923 [c-25 17 222 [c-89 19 351 Ik-94 784
94 If-24 727 223 Ic-90 32 352 Ik-95 11
95 [j-13 125 224 [c-91 76 353 Ik-96 997
926 [j-14 492 225 Ik-13 34 354 Ik-97 5
97 [c-27 30 226 Ik-14 24 355 [k-98 298
98 [c-28 24 227 [c-92 10 356 Ik-99 5
929 If-26 354 228 [a-28 10 357 [k-100 572
100 [j-15 339 229 [j-16 550 358 Ik-101 12
101 Ic-29 22 230 [a-29 37 359 Ik-102 185
102 Ig-7 278 231 [a-30 17 360 Ik-103 3
103 Ig-8 351 232 [a-31 16 361 Ik-104 13
104 Ig-9 146 233 [a-32 10 362 Ik-105 9
105 Ig-10 330 234 Ik-15 109 363 Ik-1006 97
106 Ig-11 24 235 Ik-16 169 364 [a-82 84
107 Ig-12 52 236 [a-34 312 365 [a-83 45
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Homep | Coenuncnue C5aR Homep | CocauneHue CsaR Homep | Coenunenue C5aR
npuMepa Ne 1Cs, (HM) npuMepa Ne ICs, (HM) npuMepa No 1Cso (HM)

108 [c-30 21 237 [a-35 80 366 [k-107 10
109 [c-31 27 238 [j-17 166 367 [k-108 286
110 [c-32 28 239 Id-8 59 368 [k-109 8
111 If-27 29 240 [a-36 630 369 Ik-110 256
112 If-28 18 241 Ik-17 112 370 Ik-111 19
113 Ig-13 110 242 Ik-18 628 371 Ik-112 1332
114 Ig-14 107 243 [j-18 28 372 Ik-113 11
115 Ig-15 137 244 [j-19 16 373 Ik-114 1006
116 Ig-16 844 245 [j-20 16 374 Ik-115 8
117 Ig-17 33 246 Ik-19 21 375 Ik-116 146
118 If-29 578 247 Ik-20 21 376 Ik-117 5
119 Ig-18 296 248 [h-7 16 377 Ik-118 552
120 Ig-19 1354 249 [a-40 69 378 Ik-119 6
121 [c-33 17 250 [h-8 10 379 [k-120 412
122 If-30 342 251 [h-9 9 380 Ik-121 21
123 [g-20 19 252 [a-41 9 381 [k-122 190
124 Ig-21 13 253 Ik-21 16 382 Ik-123 21
125 [g-22 14 254 [k-22 192 383 Ik-124 204
126 [g-23 15 255 [k-23 87 384 Ik-125 12
127 Ig-24 14 256 [k-24 570 385 Ik-126 491
128 [a-15 15 257 [j-21 9
129 [c-34 20 258 [j-22 14
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ITEPBOHAYAJIbHAA ®OPMVYIJIA U30bPETEHU A

1. Coenunenue ¢popmyisl (I)

2
Y\O
X N

N

®opwmyna (I),

R?" "RS

rae

. Y npencrasaser co6oii NR; u X u Z He3aBHCHMO MPEACTaBISIOT co60i N
unu CH;

. Y npencrapisieT coboii CRG; oauH u3 X u Z mpexacrasisieT coboit NR7, 0]
unu S, u gpyroi u3 X u Z npexacrasisier codor N; unu

. Y mnpencrasnser coboit N; onun u3 X u Z mnpencrasiser coboit NR® u
apyroii u3 X u Z npexacrasisier coboit N unu CH;

KOJIbIIO A TpencraBisgeT coOOHW HachllleHHOE 4-7-4JIe€HHOE€ MOHOLHMKJINYECKOEe
KapOOLMKINYECKOE KOJIbIIO, COAepiKalllee KOJbLEBOW aToM a3oTa, K KOTOPOMY
npucoenunes R', rae ykasaHHOe KoOabHO A HEOGA3aTENHHO MOHO3AMEIIEHO
nocpencteom R?; rae R* mpencrasmser co6oii (Cy.4)amkum;

R npenctaBisieT coOol (eHms; S-uneHHBIH reTepoapua WU O-4YJEHHBIH
reTepoapuii, rae YyKa3aHHbIH (eHun, S-uleHHbId TreTepoapua WM O-4YJEeHHBIN
reTepoapuil He3aBUCUMO SIBJISIETCS MOHO-, 11~ WJIU TPU3aMEIIEHHBIM, I71€ 3aMEeCTUTENH
He3zaBucumo  BbiOuparoT w3 (Ci.a)ankuna, (Ci.g)ankokcu; (Ci3)dropankuna,
(C13)bropankokcu; ramorena; nuano; uin (C;.¢)IUKIOATKIIA,

R’ npeacrasiser coOoil (eHms, S-uNeHHBI TreTepoapuy WM O-4YJIEHHBIH
reTepoapuii, TAe YyKa3aHHbIA (eHun, S-ulieHHBIH TeTepoapusl WIH O-YJIeHHBIN
reTepoapuil HE3aBUCHUMO SIBJISI€TCd MOHO- WJIM JAW- HUIW TpPU3aMELIEHHBbIM, TIJe
3aMECTUTEJIN HE3aBUCHUMO BBIOUPAIOT U3

»  (Cyg)ankuna,

»  (Ci.4)ankokcu;

»  (Cis)dropankuna;
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»  (Ci3)dropankokcu,

»  TalioreHa,

>  (Cs.g)umknoankun-X>'-, rae X! npencrasnser coGoii mpsMy:o cBs3b, -O-
unu -(Cp.3)ankunes-0-, u rae (Cs.¢)UUKIOATKUI HEOOsI3aTeIbHO COAEPKUT OOUH
KOJIbLIEBOH aTOM KHCJIOPOAA; HIIH

>  RM™RYN-, rae R u R*" nesasucumo npencraBisioT coGoii BOXOPOX
unu (Cy.4)anku;

R’ npencrasiusier co6oii Bogopoxn minu (C.3)anku;

R* npencrasusier coGoii Bogopoxn min (C.4)aiku;

R’ npencrasuser coboii

>  BOIOpOX,

»  (Cig)ankun;

»  (Cy.4)ankun, KOTOPbIH MOHO3aMeIleH mocpeacTBom ruapokcu, (Ci.
4)AJIKOKCH, LIHAHO WJIU RMRMN-, rze

. R™ u R™ Bmecre ¢ aromom asora o0pa3yroT 4-0-4jieHHOE HACBIIEHHOE
KOJIbLIO, HEO0s3aTeNIbHO COAepIKallee OAUH JOMOJHUTEIbHBINH KONbIEBOW IeTEPOaTOM,
BoiOpaHHBIH M3 O u N; rae yka3aHHOE KOJbLO HeoOs3aTeNbHO MOHO3aMELIEHO
nocpeactBoM (C.4)ankuna unu (C).4)anKoKCH,

. R™ u R™ HesaBucumo BeiGuparor u3 Bomopoma, (Cp.j)ankmma, (Cs.
¢)uuKI0ankuiI-(Co.4)ankunera- unu (Ci.4)ankokcu-(C,.4)ankunena;

. R™ mpencrasmsier co6oit (Cy.4)ankun-C(0)-; u RN mpencrasuser co6oii
Bopopon wiu (C;.4)ankui;, uim

. RM' nmpencraBuser coGoii penuncyabhonma-, rae GeHHI HeoBsI3aTeNbHO
3aMelIeH OJHUM - TpeMs 3aMeCTHUTEJIIMU, He3aBUCUMO BbiOpaHHbIMU U3 (C.4)ankuna,
(C1.4)aIKOKCH, TajJoreHa, MHAHO WK HUTPO, 1 R mpexcrasiser coboil BOXOPOI HIIH
(Cr.g)amku;

> (C;.4)anKu, KOTOPBINA SABISETCS M- UM TPU3AMEIIEHHBIM, T
3aMECTHTEeNH He3aBUCHMO BeIOHparoT u3 ruapokcn, (C).4)ankokcn uin RN RN N-, rae

. R™ u R™ Bmecre ¢ aromom asora 00pa3yroT 4-0-4jJieHHOE HAaCBIIEHHOE
KOJIbLIO; MJIU

= R™ u R™* HesaBucumo BbIOWpatoT u3 Bogopona unu (C.4)ankuna,

»  (Cya)dropankui,;

»  (CHj3)3Si-(CH;,),-O-(Cy.4)ankunen-;

>

(Cy.5)ankuHu,
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»  (Cys)ankeHur;

>  R™RMN-C(0)-(Co.4)ankunen-, roe RN u RN HezaBucumo osnauaror
Bomopon uiH (C.4)anku;

»  (Cig)ankokcu-C(0)-(Co.4)ankuneH-;

»  (Ci.g)ankokcu-C(0)-(Cj.q)ankunen-, rae (C,.4)aqKkuieH MOHO3AMEIIeH
nocpencteom RNRNN-, rxe R™ u RM® mesasucumo osnagaror Bogopon umu (C.
4)JIKHT,

»  (Cir.g)ankokcu-C(0)-(Cy.q)ankunen-, rae (C,.4)aJKuieH 3aMelleH OTHUM -
TpeMsi aTOMaMU rajioreHa;

»  (Cyrg)ankokcu-C(0O)-NH-(C,.4)ankunen-, rae (Cy.4)ankuiex-
HeoOsI3aTeIbHO 3aMeIleH OJHUM - TPEMsI aTOMaMH TrajioreHa;

> (Cs.e)umknoankusi-(Co.4)anKuiaeH-, rae LUKIOANKUI Heo0s3aTeabHO
3aMCIICH OAHUM UJIU ABYMSA 3aMCCTUTEIAMU, HE3ABUCUMO BbI6paHHI:>IMI/I u3 (1)Topa,
(Ci.g9)ankuna, Hutpo unu (C;.4)ankokcu-C(O)-NH-; uin

> KOJ‘IBLIOB-XB-; rae X® o3Hauaer npsiMyto CBsi3b UiU (C).4)aNKHUIeH-; U TTIe
KOJIBIIO" npeacTaBiseT co00i 4-6-ueHHBIH HACBIIEHHBIN reTePOLIMKIIHII,

COoIep KaIuii OUH WIH JBa KOJBLEBBIX reTepoaTomMa, He3aBUCUMO BbIOpaHHbIX U3 O,
S u NR®, rze yKa3aHHOE KOJBIO® NPUCOEAUHEHO K ) & yepes3 KOJAbLEBOW aTOM
yriepona;

rIe  yKkasaHHOE KOJbLHO® HEOOS3aTeqbHO 3aMENIEHO OJHHM WIH  JBYMs
3aMEeCTHUTEIISIMH, HE3aBUCHMO BBIOPAaHHBIMHU M3 OKCO, TUApokcH, ¢ropa, (Ci.4)ankuna
unu (Cy.4)anKkoKkcu; u rue

B .
R" He3zaBuCcUMO mpencTasisier coOok

. BOJOPON;
. (Ci-4)anmku;
. (Cy.4)bTOpankun;

. (C1.9)ankun-C(0)-;

. (Ci-s)ankokcu-C(0O)-;

. (Ci-a)ankun-SO;-;

. RN7RN8N-SOZ-, rae RN u R™ HesaBucumo o3HauaroT Bonopon unu (Cj.
4)QJIKHT,

. RMRMON-C(0)-, rae R™ u RN nesasucumo osnauaror Bogopoxn miu (C,.

4)QJIKHIT,
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. Koub1o“-0-C(0)-, rae konpro® mpexcrasiser coboil (Cs.)IUKIOANKHI,
HEOBS3aTeIbHO COMEPIKAIIMI ONMH KONBIEBOI ATOM KHCIOPOAA,  Te KOJbIO"
Heobs3arenpHo 3amemeno ogauM R, rae R oznauaer (C).4)amkun win (C).
4)Topankun; umn

. Kounb1o®, rae Koabuo- NPEeACTaBIsAET COOOH 5-0-ueHHBIH TeTepoapul,
comepxamuii ot 1 10 3 rerepoaToMoB, He3aBUCHMO BbhIOpaHHbIX 13 O, N unu S, u rue
KOJBLIO" HE 3aMeLIeH0 HiIi MoHo3aMemeHo nocpenctsoM RP, rae RP oswauaer (C,.
g)ankun una (Cy.4)pTopankun,

R® npencrasuser co6oii

»  BOIOpOX,

»  (Ci.g)ankun;

»  (Cis)dTopankui;, umm

>  (Csg)uuknoankuin-(Co.4)alKuieH-, Tae HUKIOAIKUI HeOOsI3aTeIbHO
3aMCIICH OAHUM - TPpEMHA 3aMCCTUTCIISAMU, HE3ABUCUMO BbI6paHHbIMI/I U3 rajJJorecHa ujiun
(C1.4)ankuna;

R’ npencrasaser coboi

»  BOIOpOX,

»  (Cy.q)ankun; umu

> (CH3)3Si-(CH2)2-O-(C1-4)aJ'IKI/I.]'IeH-; u

R® npencrasnser coGoit

»  BOIOpOX;

»  (Cyg)ankui;

»  (Cya)dropankui,;

>  (Cs.e)uukmoankun-(Co.4)ankuiaeH-, Triae  LHUKJIOAJIKUI  HeoOs3aTelbHO
3aMCIICH OJHUM - TPEMS 3aMECTUTEIAMU, HE3ABUCHUMO BbI6paHHbIMI/I U3 rajorcHa nujin
(C1.4)ankuna,

»  (Cyrg)ankokcu-C(0)-(Cy.4)ankuneH-; uiu

»  (CHj3)3Si-(CH;,),-0O-(C.4)ankuneH-;

WIH ero GapMaLeBTHUYECKHU NTpUeMIeMasi COJIb.
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2. CoenmHeHHe MO MyHKTY |; rae Kkoapuo A mpencraiseT coboi pparMeHT

I7le YKa3aHHOe KOJBIO A BbIOMpAIOT M3 a3eTuauH-1,3-nuuna, nuppoauaus-1,3-
auunia, nunepuaus-l,4-nuuna, nunepuauH-1,3-guuna u asenan-1,4-nuuna;, u rae
YKA3aHHOE KONBIO A 3aMEL[eHO MOCPeNcTBOM R' Ha KOIBLEBOM aTroMe a30Ta, H
HEO0s3aTeIbHO 3aMEINeHO, Ha KOJbLEBOM aToMe Yriepoaa, MNPHCOEAUHEHHOM K
OCTaJbHOW YaCTHU MOJIEKYJIBI, TOCPEACTBOM R*, rae R* osnauaer (Cr4)ankum;

WM ero apmMaLeBTHYECKHU MTpUeMIIeMasi COJIb.

3. CoenuHenue no NyHKTy 1 uium 2; rae
Y npencrasmsier coGoit NR®; onun u3 X u Z npexcrasisier co6oii N, u xpyroii
u3 X u Z npexacrasiusier coboi N mwiu CH,;

WIH ero GapMaLeBTHYECKHU IIpUeMIeMasi COJIb.

4. Coenunenue mo mobomy u3 myHktos 1 - 3; rae R' npexcrasnser coGoii

»  (deHun, KOTOPBIA SIBISIETCS MOHO- HJIM JU3aMEINeHHbIM, I'le€ MO MEHbIIEH
Mepe OIWH 3aMeCTUTENIb MPUCOEIMHEH B OpMO-TIONOKEHUU MO OTHOLIEHHID K TOYKE
NPUCOCMHEHHsS] OCTAJbHOW YaCTU MOJIEKYJbl, TJ€ 3aMEeCTHUTEId HEe3aBUCHUMO
BboiOupatoT u3 (Ci.4)ankuna;, (Ci.4)ankokcu; rajoreHa;, uumano, u (C;.3)pTopankuna;
WIu

»  TNUPUIMHUJ, KOTOPBIA SIBJSETCS OM3aMEINEHHBIM, TJe MO MEHbIIel mepe
ONWH 3aMECTUTENIb MPUCOEOUHEH B OPMO-TIOJOKEHUH IO OTHOIIEHHI) K TOYKE
NPUCOENWHEHHsS] OCTAJbHOW YacTH MOJIEKYJbl, TII€ 3aMECTHUTENHd HE3aBUCUMO
BeIOuparoT u3 (Ci.4)ankmna; (Ci.4)ankokcu; ranorena; u (Ci.3)propankuna,

uiu ero apMaleBTHYECKH TpUeMIeMasi COJib.

1 .
5. Coenunenne no nmwbomy m3 myHkToB 1 - 3; rome R mpencrasmser coboii

2
(I)eHI/I.]'I, KOTOprﬁ ABJIACTCA MOHO- WJIHM JU3AMCIICHHBIM, I'A€ 110 MEHbIIEH MEpE€ OAUH
3aMECTUTEIIb MNPpUCOCANHEH B opmo-1noOJIOXKCHUHN 1o OTHOIIE€HUIO K TOYKE

NPpUCOCANHEHUSA OCTaJbHOHN YacTH MOJICKYJIBI,
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»  TrIe yKasaHHbIl opmo-3amectutenb npeactasisier codoit (Ci.q)ankun), (C,.
s)ankokcu, rajoreH; unu (C;.;)propanku;

» WU, €eClIU TPUCYTCTBYET, OCTABIIMWCS  3aMECTUTE]b  HE3aBUCHUMO
npeacTaBiisieT cOOOH METHII, METOKCH; TaJIOTeH; WU LUAHO;

Wi ero papMaLeBTHYECKHU MpUeMiIeMasi COJib.

6. CoenuHenue mno jroOOMy u3 nyHKTOB 1 - 3; rne R' osnauaer 2-xn0p-6-

meTmidpenun, 2-prop-6-metundpenui, 2,6-TuMeTHIPeHuI, 2-MeTOKCH-0-MeTHI( eHII,
2-¢pTop-6-unaHodpeHun, 2-¢prop-6-TpudTopmMeTnind eHIT, 2-¢pTop-6-
tpudpTopmerokcudenmn, 4-xjop-2,5-numerun-2H-nupazon-3-un,  2,5-gumeTun-4-
UAHOMHUPA30JI-3-11, 3-PTOPNUPUAUH-2-HJI, 3-METOKCUIUPUAUH-2-WI, 2-METOKCH-4-
METHIMUPUANH-3 -1, 2-PTOp-4-MeTHINUPUANH-3-UJ, 2-MeTHi-4-pTop-, 2-1naHo-4-
METUJINUPUANH-3-UJ, 2,4-TUMETOKCUITUPUINH-3-UJ, 4-METOKCHU-O-METUINUPUMHUIUH-
5-un, 4,6-IUMETOKCUNIUPUMUANH-S-UI, 2,6-audpTopdenun, 2-xmop-6-¢propdennn, 2-
Opom-6-proppenun, 2-prop-6-gudpropmerundenun, 2-¢prop-6-uukionponmiIdeHm,
2-MeTOKCH-4-XJIOPIUPHANH-3-UJ, 2-METOKCH-4-TU(TOPMETUINUPUANH-3-UIT WU 2-
METOKCH-4-TpUPTOPMETUINHUPUINH-3 -1,

WM ero papMaLeBTHYECKHU IpUeMiIeMasi COJib.

7. Coenunenne mo no6omy u3 mysktoB 1 - 6; rme R® mpencrasiser coboii
(beHun, S-4NeHHbIH reTepoapui, Uiu O-4JeHHBIH reTepoapui; rae yKasaHHbIH (eHWI,
S-4JleHHBIM TreTepoapus UJIU O-YJEHHBIH TreTepoapus, HE3aBUCUMO SIBJISIETCS MOHO-
HJIn au- Wi TPU3AMECUICHHBIM, TA€ 3aMCCTUTEIN HE3aBUCHUMO BBI6I/Ipa}0T us3
(Cr)ankuna;, (Ci.g)ankokcu; (Ci.z)propankuna, (Ci3)PTOpankokcu; TrajoreHa;

21 21 .
(Cs.e)uuknoankmin-X -, rame X° TmpencraBiseT coOoi mnpsiMmyr cBsizb, -O- wunu

2

-(Ci3)ankunen-0-, u rae (Cs.)UUKIOANKWI CONEPNKUT OIUH HeoOsI3aTeTbHBIN
. 21ay21 21 21

KombIeBoii atom kuciaopoma, u RZR¥PN-. rme R*™ u R*" uesasucumo

npencTapisitoT cobolt Bomopon mwiu (Ci.4)aaku,

WIH ero GapMaLeBTHUYECKHU NTpUeMIeMasi COJIb.

2 o
8. Coenunenne no gr0domy u3 myHKTOB 1 - 6; rne R” mpencrasiuser coboit
J denwmn; roe ykasaHHBIN (EHUI ABIAETCS MOHO- MJIM TU3aMEIIEHHBIM, I1e
3aMecTuTeN He3aBucumo BoIOuparT u3 (Ci4)ankuna; (Ci.4)ankokcy,

1-3)propankuna; (Ci.3)propankokcu; ragorena; u (Cs.q)uuknoankun-X- -, rae
(Ci3)dpop (Ci3)¢rop (Cs-6) X! X!
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npencrapisieT coboit npsimyro cBsa3b, -O- win -(Ci.3)ankunen-O-, u rae
(C3.6)IUKIIOANKHII CONEPKUT ONMH HEOOA3aTeNbHbINH KOJBIEBONW aTOM KHUCJIOPOAA; WU

o O-4YJIEHHBIH reTepoapuil, COAep KaIUi OJUH HJIH IBa aTOMa a30Ta; e
YKa3aHHBIA O-4YJEHHBII reTepoapuyl He3aBUCHMO SIBJISIETCS MOHO- MU
AN3aMeIleHHbIM, I/Ie 3aMECTUTENIH He3aBUCUMO BrIOUparoT u3 (C1.4)alKoKCH;
(C1.3)bropankuna; ranoresa; u (Cs.¢)unkmoankun-X>'-, roe X*' npencrasiuser co6oii
npsaMyto cBsizb, -O- unu -(Cy.3)ankuned-0-, u rae (Cs.¢)IUKI0ATKUI COAEPIKUT OOUH
HeoOsI3aTeIbHbI KOJIbLIEBOM aTOM KHUCIOPOa;

WM ero GapMaLeBTHYECKHU MpUeMIeMasi COJib.

9. Coenuuenue no mobomy u3 myHkToB 1 - 6; rme R? mpexcrasusier coGoii 2-
xnopdennn, 2-nuknonponuwiadpeHwn, 2-uzonponuiapeHun, 2-3TokcupeHun, 2-
TpudpTopmeTrndenn, 2-u3onponokcupeHu, 2-ukionponokcupenun, 2-(okceran-3-
UJIOKCH)-peHu, 2-uukinonponuiMmerokcudenun, 2-prop-6-tpudropmerundenun, 2-
Opom-6-TpudpTopmeTundeHun, 2-tpuropMeToKcudeHnI, 2,4-nudpTop-6-
U30MPONOKCUPEHNT, 4-U30NPONMINMUPUMHA-S5-1, 3-TpudTopMeTnnnupasus-2-ui, 3-
TpUPTOPMETHNIUPUANH-2- 1T, O-METUNI-3-TpUPTOPMETUINUPUIUH-2-UT, O-XJOp-3-
TpuTOPpMETHINMUPUAUH-2- U], 6-¢pTop-3-TpudPTOPpMETHINUPUINH-2-11]T, 6-
METUJIAMUHO-3-TPUPTOPMETUINNTUPUANH-2-UJI, O-METOKCU-3-TPUPTOPMETHIUPUINH-
2-un, 6-IUMEeTHIIAMUHO-3-TpUPTOPMETUINUPUANH-2-1J, 4-TpuTOpMETHITUPUANH-3 -
W1 WK 2-MeTUI-4-Tpu TopMeTUATHAZ0I-5- 11T,

Wi ero papMaLeBTHYECKHU NpUeMIeMas COJb.

10. Coennnenne o mobomy u3 nmyakTos 1 - 9; rae R’ npexcrasuser coGoii

»  BOIOpOX,;

>  (Ci.g)ankun;

»  (Cy.4)ankun, KOTOPbIH MOHO3aMelneH mocpeactTBoM (Ci.4)alKkoKCH UIU
L[UaHO;

»  (Cy.4)ankui, KOTOPBI MOHO3aMEIleH MOCPEICTBOM FHAPOKCH HITH
RMR™N-, rze

. R™ u R™ Bmecre ¢ aromom asora o0pa3yroT 4-0-4jieHHOE HAaCBIIEHHOE
KOJIbIIO, HEOOsI3aTEeNbHO COAEepIKalee OJUH JOMOJHUTEIbHBIA KOJNBIEBOH reTepoaToM,
BbIOpaHHBIH M3 O u N; rae yka3aHHOE KOJbLO HeoOsS3aTeNbHO MOHO3aMELIEHO

nocpeactBoM (C.4)ankuna unu (Ci.4)alKoKCH,
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. R™ u R™ HesaBucumo Beibuparor u3 Bomopoma, (Cp.q)amkmma, (Cs.
cyuukoankui-(Co.q)ankunena- unu (Cj.4)ankokcu-(C,.4)ankuiena,

. RM' mpencrasnsier co6oit (Ci.4)ankun-C(0)-; u R™* mpencrasaser coboii
Bogopoa wiu (Ci.4)alKui, UIn

. R™ mpencrasuser coboii dennncynbdonnn-, rae GpeHnn HeoGA3aTETBHO
3aMeleH OJHUM - TpeMs 3aMEeCTHUTEJIIMH, He3aBUCUMO BhIOpaHHbIMU U3 (C).4)ankuina,
(C1.4)aJIKOKCH, TajoreHa, LHaHO Wik HUTPO, 1 R mpexcrasiser coboil BOXOPOI MK
(Cr-4)anmku;

»  (Cs.4)ankun, KOTOPBIH SIBISETCS [OM3aMENIEHHBbIM, TIJ€ 3aMeCTHTEIU
He3aBHCHMO BbIGHpatoT u3 ruapokcu, (C.4)ankoken mwin RNRNAN- rpe RN i RN
HEe3aBUCHMO BbIOHpArOT U3 Bopopoaa uinu (Cj.4)ankuna;

»  (Cya)dropankui;

>  (Cys)ankeHur,

»  (Cyrg)ankokcu-C(0)-(Cy.4)ankuneH-;

> (Cs.e)umknoankusi-(Co.4)anKuiaeH-, rie LUKIOANKUI Heo0s3aTeabHO
3aMCIICH OAHUM HJINU ABYMS 3aMCCTUTEISAMU, HE3ABUCUMO BbI6paHHbIMI/I u3 (bTopa,
meruiaa, HUTpo uiu (C;.4)ankokcu-C(0O)-NH-;

> xombuo® -XP!-; rae XP! o3mauaer npsamyro cBs3b mnu (C).4)ankuieH-; u rae
KOJIBIIO" npeacTaBiseT cO00i 4-6-4IeHHbIH HACBIIEHHBIH MeTepOLNKINI,

COZep KAl OOUH KOJIBIIEBOH reTepaToM, KOTOPBIH nmpencrasisiet coboit O, rae
yKa3aHHOE KOJBLO"  MPHCOEMHHEHO K X°' uepe3 KONbIeBOil aTOM yriepona; rie
YKa3aHHOE KONBLO" HeoBA3aTeNbHO 3aMeIeHO OJHIUM 3aMECTUTEIeM, BHIOPAHHbBIM 13
ruapokcu, ¢propa, (Ci.4)ankuna win (Ci.4)aqKOKCH; WU

>  xonbuo-l-XPB?

-; rne X®? o3Hauaer npsiMyio cBsisb i (C.4)aiKuIeH-] U e
KOJIBIIO" " npeacTaBisieT CO00M 4-6-4IeHHBIH HACBILIEHHBIH MeTePOLNKIIHII,
comepIKamiii ONMH KOJBLEBOI reTepaToM, KOTopsiii npeacrasiser coboit NR®, rae
yKa3aHHOE KONBIO" ~ MPUCOeINHEHO K X . uepes KONbIEBOH aTOM yriepona; rie
YKa3aHHOE KONBLO ~ HEOBA3aTeNbHO 3aMEIIEeHO OJHIHM OKCO-3aMECTUTEIEM HITH

OJHUM WA ABYMSI (PTOP-3aMECTUTEIISIMU;, U TAE

B .
R" He3zaBucuMoO npencrasisier coOoi

. BOAOPON;
. (Ci-a)anmku;
. (Ca-a)dTOpankui;

. (C1.9)anxun-C(O)-;
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. (Ci-s)ankokcu-C(0O)-;

L] (Ci.g)anxun-SO;-;

. RNRMN-S0,-, rne R u R nesasucumo osmauaror Bonopon unu (C;.
4)JIKHUII,

. RMRMON-C(0)-, rae R™ u RN nesasucumo osnauaror Bonopoxn win (C.
4)AJIKHIT,

. Koub1o“-0-C(0)-, rae konbuo® npeacrasiusier coGoi (Cs.q)UUKIOANKHI,
HEeOGA3aTENbHO COMEePIH ALK ONMH KONbLEBOI ATOM KHCIOPOAA, U T KONbLO®
HeoGs3aTenbHo 3amemeno onauM R, rae RC osnauaer (Ci.4)ankun win (Ci.
s)bTopankun; unu

= KOJIBLIOD, rzie KOJbLOo" MpeacTaBisieT coO0i 5-0-ueHHBIN reTepoapul,
conepskamuii ot 1 10 3 reTepoaroMoB, He3aBUCHUMO BbiOpaHHbIX U3 O, N win S, u rae
KOJBIO® He 3aMelleHo WM MoHo3amemeHo nocpencteoMm RP, rae R osxauaer (C.
g)ankun unu (Cy.4)pTopankun,

WIH ero GapMaLeBTHUYECKHU NTpUeMiIeMasi COJib.

11. Coennnenne no mobomy u3 nyukTos 1 - 9; rae R’ npexcrasuser co6oi

»  BOIOpOX,

»  (Cirg)ankun;

»  (Ci.4)ankun, KOTOpbIii MOHO3aMelieH mocpeacTBoM (Ci.4)aqKOKCH U
L[UAHO,

»  (Cy.4)ankui, KOTOPbIi MOHO3aMEIIEH MOCPEACTBOM THIPOKCH;
(Cy.4)bTOpankun;
(Cy.5)ankeHun;

(C1-1)ankokcu-C(0)-(Cy.4)ankumieH-;

Y V VYV V

(Cs.¢)umkmoankui-(Co.4)alIKUIEH-, TAE HUKIOATKUI HEOOA3aTEeIbHO
3aMeleH OAHUM WJIU JBYMS 3aMECTHTEISIMH, HE3aBUCHUMO BBIOpaHHBIMU U3 pTOpa U
METHIIA,;

>  xombuo® -XPL-; roe XP! o3mauaer npsMyro CBSI3H MM METHIEH; U rae
KOJBIIO" npeacTaBisieT co00i 4-6-4IeHHBIH HACBIIEHHBIH MeTePOLNKIINIL,
coaep Kaluil OJUH KOJIBIIEBOH reTepaToM, KOTOPbIH nmpeacrasisier coboit O, rae
yKa3aHHOE KONBIO  MmpHCOoennHeHo K X°' uepes KONbIeBOH aToM yriepoaa; rie
YKa3aHHOE KONBLO  HeoBA3aTeNbHO 3aMeIeHO OJHIUM 3aMECTUTEIEM, BHIOPAHHDBIM 13

ruapokcu, ¢propa mwin (C;.4)ankuna;
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> xombuo~ -XP%-; rae X®? o3mauaer npsAMYyo CBSI3b MM METHJIEH, U IIe
KOJIBIIO" npeacTaBiseT co00i 4-6-4IeHHBIH HACBILEHHBIH MeTepOLHKINII,
coaep Kalui OJUH KOJIbIIEBOH reTepaToM, KOTOPBINA MpeacTaBisieT coOoi NR®, rze
yKa3aHHOE KOJbIO® mpucoeanHeHo k X’ uepes KOJbLeBOH aTOM yriIepoaa; rie
yKa3aHHOE KOJBLO > HeoOA3aTeNbHO 3aMEIeHO OMHHM OKCO-3aMECTHTENEM HITH
aByMsi GTOpP-3aMECTUTENSIMU; U TIe

R® HesaBucumo npencrasisier co6oii

. BOJIOPOJ;

. (Cy.4)bTOpankun;

. (C1.4)ankokcu-C(0O)-;

. Konb1o“-0-C(0)-, rae konbuo® npencrapiusier coGoil (Cs.¢)IHKIOANKUI,
HEOBS3aTeIbHO COMEPIKALIMH ONMH KONbLEBO aTOM KHCIOPOAA, H TAE KOIbLO™
He00s3aTeNbHO 3aMEIIeHO OAHUM METHJIOM;, UIH

= KonbuoD, rzie KOJbIOo" MpeAcTaBsieT coOO0M 5-0-4IeHHBIN reTepoapu,
conepskamuii ot 1 10 3 reTepoaroMoB, He3aBUCHUMO BbiOpaHHbIX U3 O, N win S, u rae
KOJIBIIO® HE 3aMELIeHO HIH MOHo3aMerneHo nocpenctsoM RP, rae R® osnauaer (C).
g)ankui unu (Cy.4)pTopankmn,

WM ero papMaLeBTHYECKHU IpUeMiIeMasi COJib.

12. Coenunenne o mobomy u3 nyukTos 1 - 11; rne R* npencrasnser coboit
BOZIOPOJ MUJIH METHUIL,

Wi ero papMaLeBTHYECKHU NTpUeMiIeMasi CoJib.

13. CoequHenue no NyHKTy 1, rae coefMHEHUE MPeacTaBiIsieT COOO:

6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-un|-4-(2-rpudpropmernndeH3un)-
2,4,6,7-rerparuaponupasonol4,3-d|nupumMuaun-5-0H;

6-[1-(2-@Prop-6-meTundenun)-nunepuaua-4-ui|-2-metun-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;

6-[1-(2-@Prop-6-meTundenun)-nunepuaua-4-ui|-2-metuin-4-(4-
TpuTOpMETHIIUPUANH-3-UIMeTHN)-2,4,6,7-TeTparuaponupasonol4,3-d|nupumuaus-
5-0H;

6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui]-2-metuin-4-(3-
TpupTOpMETHIIUPUAUH-2-UIMETHN)-2,4,6,7-TeTparuaponupasonol4,3-d|nupumuaus-

5-0H;
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CrnoxHblll MeTHIIOBBIH 3¢up [6-[1-(2-bpTOp-6-MeTundennn)-nunepuauH-4-umn|-5-
okco-4-(2-tpudropmerundoensun)-4,5,6,7-rerparunponupaszonol4,3-d|nupumunux-2-
UJ]-yYKCYCHOMN KHUCJIOTBI;

2-Iuxkaonponun-6-[1-(2-¢prop-6-merunpenun)-nunepuaua-4-umil-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupuMuaun-5-oH;

6-[1-(2-®Prop-6-meTundenun)-nunepunua-4-uil-2-(2-pTop-2-MeTUITPOIHI )-4 -
(2-rpudropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d]nupuMuauH-5-0H;
2-IuknonponuamMetuia-6-[ 1-(2-prop-6-metTundennn)-nunepuaua-4-uil-4-(2-
tpudpTopmernndensun)-2,4,6,7-rerparuaponupasonof4,3-d|nupumMunuH-5-0H;
6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-unl-2-(1-
METHJIMUKJIOTPONHIMETIN )-4-(2-TpudTopmeTunoensmn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-0oH;
2-0tun-6-[1-(2-prop-6-meTrndennn)-nunepuans-4-un|-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
2-mpem-bytun-6-[1-(2-¢prop-6-metundennn)-nunepunuH-4-ninl-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunun-5-0H;
2-(1-Propuuknonponuamerun)-6-[ 1-(2-prop-6-meTundennn)-nunepuaua-4-
wi]-4-(2-rpudpropmerundensun)-2,4,6,7-rerparugponupaszonol4,3-djnupumMuaus-5-
OH,
6-[1-(2-Prop-6-MeTundenmn)-nunepuauH-4-mi]-2-uzonponui-4-(2-
TpudpTopmerundensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupumMuaun-5-0H;
6-[1-(2-®@rop-6-MeTundennn)-nunepuant-4-ui|-2-u3onponeHun-4-(2-
tpudpTopmermndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
6-[1-(2-®Prop-6-meTundenun)-nunepunua-4-uil-4-(2-rpudpropmernndeH3mn)-2-
(2-TpuMeTHICUNAH I3 TOKCUMETHI )-2,4,6,7-TeTparuaponupasono[4,3-d | nupumMunus-
5-0H;

2-(2,2-Audropnponmn)-6-[ 1-(2-pTop-6-metrnd enrn)-nunepuaut-4-mun|-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;

6-[1-(2-®Prop-6-meTundenun)-nunepunua-4-uil-4-(3-rpupropmMeTHNTUPUANH-
2-unmeTtnn)-2-(2-TpUMEeTHICUIAHIIITOKCUMETHN )-2,4,6,7-TeTparuaponupasono[4,3-
d]mupumMunnH-5-0H,

(S)-6-[1-(2-DPTop-6-MeTrndennn)-nunepuaut-4-mi|-2, 7-numernn-4-(2-

TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunus-5-0oH,
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6-[1-(2-®Prop-6-meTundenun)-nunepunua-4-uil-4-(3-rpupropmeTHNIUpPUANH-
2-unmetnn)-2,4,6,7-rerparunponupaszonol4,3-d]nupumunun-5-oH,

2-(2,2-Audropnponun)-6-[1-(2-pTop-6-meTundennn)-nunepuaun-4-unl-4-(3-
TpupTOpMETHINUPUAUH-2-UIMeTHN)-2,4,6,7-TeTparuaponupasonol4,3-d]nupumuaus-
5-0H;

2-(1-@Topuuknonponuameti)-6-[ 1-(2-prop-6-mMmeTund eHnn)-nunepuaua-4-
wi]-4-(3-TpudTopMeTUNINHUPUAUH-2-UNIMeTHI)-2,4,6,7-TeTparuaponupasono[4,3-
d]mupumMuInH-5-0H;

2-Iuxknonponun-6-[ 1-(2-¢prop-6-merundenun)-nunepuaua-4-uil-4-(3-
TpuTOpMETHIUPUAUH-2-UIMeTHN)-2,4,6,7-TeTparuaponupasonol4,3-d|nupumuaus-
5-0H;

6-(2'-Metokcu-4'-metun-3,4,5,6-rerparunpo-2H-[ 1,3'|0unupunuaunn-4-un)-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunus-5-0oH,

2-(2,2-Andropnponmn)-6-(2'-metokcu-4'-metuin-3,4,5,6-rerparugpo-2H-
[1,3"|ounupunuann-4-un)-4-(2-rpudpropmernndensmnn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-oH;

2-(1-PropuuknonponuamMeri)-6-(2'-merokcu-4'-metnn-3,4,5,6-rerparuapo-2H-
[1,3"|ounupunuaun-4-un)-4-(2-tpudpropmernndensmnn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-oH;

2-Iuknonponui-6-(2'-merokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3']0unupununun-4-un)-4-(2-rpupropmernndensnn)-2,4,6,7-
TeTparuaponupasono[4,3-dnupuMuguH-5-0H;

6-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|ounupununmn-4-mn)-2-
meTui-4-(2-tpudropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-dnupumMuanH-
5-0H;

(R)-2-(2,2-Audpropnponun)-6-[1-(2-¢prop-6-meTundennn)-nunepunus-4-umn|-7-
meTun-4-(2-rpudropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;

(S)-2-(2,2-Audpropnponun)-6-[ 1-(2-¢pTop-6-meTundenun)-nunepuaua-4-umn|-7-
meTun-4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-dnupumMuanH-
5-0H;

4-(2-IHuknonponundensun)-6-[ 1-(2-prop-6-metund ennn)-nunepuanH-4-nn|-2-

Metuin-2,4,6,7-rerparugponupasonol4,3-d|mupumMmunua-5-oH,
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6-[1-(2-Prop-6-meTundenun)-nunepunua-4-uin-4-(2-u3onponundeH3nn)-2-
Metuin-2,4,6,7-rerparugponupasonol4,3-d|nupumMmunua-5-oH;
(R)-6-[1-(2-®DTOp-6-MeTundeHuN)-nunepuaun-4-mi|-7-metun-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparunponupasoinol4,3-d]nupumMuaun-5-0H;
(R)-2-Iuknonponun-6-[1-(2-¢prop-6-meTnndenun )-nunepuanH-4-uil-7-MeTui-
4-(2-tpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d JnupuMuanuH-5-0H;
(S)-2-LHuxnonponun-6-[1-(2-pTop-6-meTundenun)-nunepuanH-4-uin|-7-MeTUII-
4-(2-tpudpropmerundensun)-2,4,6,7-rerparunponupaszoinol4,3-d jJnupuMuanH-5-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mil-7-(2-rpupTopMeTUIOCH3I NI )-2 -
(2-TpuMeTHICUNAHMIdTOKCUMETHN )-2,4,5, 7-TeTparuaponupasono|3,4-d | nupumMunus-
6-0H,;
5-[1-(2-@PTop-6-MeTundenun)-nunepuaun-4-min|-7-(2-rpudpTopMeTUIOCHI I )-
2,4,5,7-rerparugponupasonol3,4-d|mupuMuagua-6-0H,
2-Orokcumetun-5-[1-(2-prop-6-mermnd ennn)-nunepuaun-4-un|-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mi|-2-metmn-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[1-(2-@Top-6-MeTuabernn)-munepunus-4-un]-2-[ “Hs |metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
Cnoxublii MeTunoBbid 3¢up [5-[1-(2-pTop-6-MeTrndennn)-nunepunua-4-mun|-6-
okco-7-(2-tpudropmerundensun)-4,5,6,7-rerparuaponupasono|3,4-d|nupumMunuH-2-
UJI|-YKCYCHOW KUCJIOTBHI;
5-[1-(2-@Top-6-MeTunpeHun)-nunepuaun-4-mn]-2-(2-rugpoxcusTun)-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-d | nupumMunuH-6-0H;
7-(2-Huknonponokcubensuin)-5-[ 1-(2-¢ptop-6-meTundennn)-nunepuaus-4-ui|-
2-metun-2,4,5,7-rerparuaponupasono[3,4-d JnupuMuauH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mi|-2-metmin-7-(3-
TpudTOpMETHNIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasono| 3,4-d | nupumuaua-
6-0H,;
5-(1-(2-¢pTop-6-meTundennn)nunepunuH-4-nn)-2-metuin-7-(3-rpudropmernn-
[6-*H]nupuaus-2-uamertnn)-2,4,5,7-rerparuapo-6H-mupaszono[3,4-d aupumuans-6-

OH,

2
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[5-[1-(2-DTop-6-MeTund enmn)-nunepuant-4-mi|-6-okco-7-(2-
TpudpTopmeTnnOeH3un)-4,5,6,7-rerparuaponupaszonol 3,4-dnupumuaun-2-um]-
aLleTOHUTPUIL,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mnl-2-(2-runpoxcu-2-
meTunnponun)-7-(2-rpupropmerundensun)-2,4,5,7-rerparugponupasonol3,4-
d]mupuMuaANH-6-0H;

2-(2-AMun03THN)-5-[ 1-(2-pTOp-6-MeTuNdenun)-nunepunuH-4-unl-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

CnoxHublii MeTHIIOBBIH 3¢up 2-[5-[1-(2-pTop-6-MeTundenun)-nunepuaua-4-mi|-
6-okco-7-(2-tpudropmernndensun)-4,5,6,7-rerparuaponupasono|3,4-d |nupumMuguH-
2-un|-2-MeTUINPONUOHOBON KUCIIOTBI;

2-(2,2-AmsTokcudTun)-5-[ 1-(2-prop-6-metrndennn)-nunepuaut-4-wi|-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

2-[5-[1-(2-DProp-6-MeTundenunn)-nunepunuH-4-ninl-6-okco-7-(2-
TpudpTopmernnOenHsun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-um]-
aleTaMun,

2-[5-[1-(2-DProp-6-MmeTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
TpudpTopmernnOeHsun)-4,5,6,7-rerparuaponupasonol3,4-d | nupumuaun-2-un]-N,N-
AUMETHUALleTaMUN,

Cnoxubii MmeTunoBbidd 3¢gup 3-[5-[1-(2-pTop-6-MeTundennn)-nunepuann-4-um|-
6-okco-7-(2-Tpudpropmerundensun)-4,5,6,7-rerparugponupaszono[3,4-d nupumMunus-
2-W]-2-MeTUIIMPONMUOHOBOU KUCJIOTHI,

5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mnl-2-(2-ruapoxcu-1,1-
AUMETHIATUN)-7-(2-Tpud TopmeTundoensun)-2,4,5,7-rerparuaponupaszonol3,4-
d]mupumMunuH-6-0H;

5-[1-(2-®Top-6-MeTunpenun)-nunepuaua-4-ui|-2-(2-rugpoxkcunponu)-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaun-4-mnl-2-[2-(3-meTokcruaszeTuauH-1-
un)-3tui|-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasono|3,4-
d]mupumMunnH-6-0H;

7-(6-Xnop-3-rpudpTopMeTunnupuauH-2-unmetun)-5S-[1-(2-prop-6-
MEeTHII(PEHWII )-TUNIepUANH-4-1i|-2-MeTun-2,4,5,7-Terparuaponupasono[3,4-

d]mupumMunnH-6-0H,
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5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mnl-7-(6-prop-3-
TpUPTOPMETHINUPUAUH-2-UIMETHI )-2-MeTHI-2,4,5,7-TreTparunponupasonol3,4-
d]nupumMuanH-6-0H;

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaut-4-mnl-2-metun-7-(6-MmeTun-3-
TPpUPTOPMETHINUPHUINH-2-HIMETH)-2,4,5,7-TeTparuaponupaszono|3,4-d|Jnupumuaus-
6-0H;

5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-ui|-7-(6-meTokcu-3-
TpuGTOPpMETHNNMUPUAUH-2-UIMETHI )-2-MeTi-2,4,5,7-TreTparunponupaszonol3,4-
d]mupumMunnH-6-0H;

5-[1-(2-®PTop-6-MeTundeHun)-nunepuaua-4-mnl-2-(3-rugpoxcu-2-
mMeTtminponuin)-7-(2-tpudropmerundensmn)-2,4,5,7-rerparunponupasonol3,4-
d]mupumMunnH-6-0H;

2-(2,3-Auruppoxcunponui)-5-[1-(2-¢prop-6-metundenun)-nunepunus-4-umn|-7-
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupumMuanH-6-0H;

5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mi]-2-((R)-2-runpokcu-3-
MeTOoKcunponui)-7-(2-tpupropmernnoensun)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H,

CnoxnbIli METHUJIOBBIN sup 2-xnop-3-[5-[1-(2-pTop-6-MeTundennn)-
nunepuaAnH-4-unl-6-oxkco-7-(2-rpupropmerundensun)-4,5,6,7-
Terparuaponupaszono[3,4-d|nupumMuaH-2-ui]-nponuOHOBON KHUCIOTHI;

3-[5-[1-(2-DPTop-6-MeTundenun)-nunepunuH-4-uinl-6-okco-7-(2-
tpudTopmeTundensun)-4,5,6,7-rerparuaponupasonol3,4-dnupumuaus-2-mun]-2-
METHJITPOMHOHUTPUIL;

2-(3-AmMuno-2-metunnponun)-5-[1-(2-prop-6-meTundenun)-nunepuaua-4-ui|-
7-(2-rpudTopmerundensun)-2,4,5,7-rerparugponupasonol3,4-djnupumMmunuH-6-0H;

5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-ui-2-((S)-2-runpokcu-3-
MeToKcunponui)-7-(2-tpupropmernnOensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

5-[1-(2,6-AumeTundenun)-nunepuana-4-umn|-2-metui-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-Metokcu-6-meTrindeHmn )-nunepuant-4-mi|-2-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,

3-Prop-2-{4-[2-meTnin-6-okco-7-(2-rpudpropmerundensnn)-2,4,6,7-

TeTparuaponupasonof3,4-d | nupuMuanuH-5-ui|-nunepuauH- 1 -ui } -OeH3OHUTPUI,
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7-(6-AumeTnnamMuHoO-3-TpUPTOPMETUINUPUANH-2-UIMeTHN)-5-[ 1-(2-pTop-6-
MEeTHII(EHWI )-TUNIepUANH-4-1i|-2-MeTun-2,4,5,7-Terparuaponupasono[3,4-
d]nupumMuanH-6-0H;

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mi]-2-metuin-7-(6-MeTUIaMHUHO-3 -
TPpUPTOPMETHINUPHUINH-2-HIMETH)-2,4,5,7-TeTparuaponupaszono|3,4-d|Jnupumuaus-
6-0H;

5-(2'-@top-4'-merun-3,4,5,6-rerparunpo-2H-[1,3'|0unupununun-4-un)-2-
meTui-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupaszonol3,4-dnupuMuanH-
6-0H,;

CnoxHbIH METUIOBBIA 3¢up 2-muMeTHIaMUHO-3-[5-[1-(2-pTOp-6-MeTundeHMN)-
nunepuaAnH-4-ui|-6-okco-7-(2-tpupropmerunodensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuauH-2-Uj]|-IPOTUOHOBOU KUCIIOTHI,

5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupununamn-4-un)-2-
metun-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMuanH-
6-0H,;

2-(2-AnmetnnamMuHO-3-rHAPOKCcHIponia)-5-[ 1-(2-pTop-6-mMeTundennn)-
nunepuanH-4-un|-7-(2-rpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H,

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mnl-2-(2-mMmeTuIaMuHOI THNI )-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMuauH-6-0H;

2-(2-AumernnamMuH03TUN)-5-[ 1-(2-PpTOp-6-MeTnnd enun)-nunepuanH-4-mmnl-7-
(2-Tpudpropmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-d|nupuMuauH-6-0H;
5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mnl-7-(2-grop-6-
tpudpTopmeTrnOeHsun)-2-metuin-2,4,5,7-rerparuaponupaszonol 3,4-dnupumuaun-6-
OH,
5-[1-(2-®PTop-6-MeTundeHun)-nunepuaun-4-mi|-2-(2-nupponuanH- 1 -unsTun)-
7-(2-rpudTopmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d | nupuMuanH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-un|-2-(2-nunepuanH- 1 -unstun)-7-
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupumMuanH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mn|-2-(2-moppoaun-4-unstmn)-7-
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupumMuanH-6-0H;
5-[1-(2-®PTop-6-MeTunpenun)-nunepuaun-4-mn|-2-[2-(4-metunnunepasus- 1 -
un)-3tun|-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasoino|3,4-

d]nupumMuanH-6-0H;
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N-{2-[5-[1-(2-DPTop-6-MeTrnd eHmN )-nunepuantH-4-mi]-6-okco-7-(2-
TpudpTopmernnOeHsun)-4,5,6,7-rerparuaponupasonol3,4-d| nupumMuaua-2-un]-3Tun § -
aleTaMun,

CnoxHbIN mpem-0yTHIOBBIN aup {2-[5-[1-(2-pTOp-6-MeTHnPeHnN)-
nunepuanH-4-uinl-6-okco-7-(2-rpupropmernndensun)-4,5,6,7-
terparuaponupaszono[3,4-d|nupumMunuH-2-ui]-3THi } -kapOaMHUHOBOM KHCJIOTHI,

2-Metun-5-(3'-metun-3,4,5,6-rerparunpo-2H-[ 1,2'[ounupunuaun-4-umn)-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

2-(2-IuknonponunaaMuHO3TUN)-5-[ 1-(2-pTop-6-MeTundenrn)-nunepuanH-4-
wi]-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,
5-[1-(2-@Top-6-MeTunperun)-nunepuaua-4-ui|-2-[2-(M30MpONUIMETHIAMHIHO )-
stui]-7-(2-tpudpropmerundensun)-2,4,5,7-rerparuaponupaszono| 3,4-d jnupumMunuH-6-
OH,
2-[2-(LlukaonpOnMUIAMETHIAMHIHO)-3TU|-5-[ 1-(2-pTOop-6-MeTundennn)-
nunepuanH-4-un|-7-(2-rpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H,
5-[1-(2-®PTop-6-MeTunpenun)-nunepuauH-4-mnl-2-{2-[(2-MeTOKCUITUII )-
MEeTHJIaMUHO|-3Tua } -7-(2-TpudTopmernndoensun)-2,4,5,7-rerparugponupasonol3,4-
d]nupumuanH-6-0H;

2-[5-[1-(2-D1op-6-meTundenun)-nunepunuH-4-uinl-6-okco-7-(2-
tpudTopmerundensun)-4,5,6,7-rerparuaponupasonol3,4-dnupumunus-2-un|-
NPOTTUOHAMUL;

5-[1-(2-@Top-6-MeTunpenun)-nunepuaua-4-ui|-2-okcetan-3-mi-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;

2-[5-[1-(2-D1op-6-meTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
tpudpTopmernnOeHsun)-4,5,6,7-rerparuaponupaszono| 3,4-d|nupumuaun-2-uml-
NPOTTUOHUTPHI,

5-[1-(2-®PTop-6-MeTunpeHnn)-nunepuana-4-mn|-2-(2-HUTPOLUUKIOTEKCHI)-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

Cnoxubli  mpem-OyTunoBelii  3¢up {2,2,2-rpudrop-1-[5-[1-(2-pTOp-6-
MeTHI(EHMII )-TuNepuAnH-4-1|-6-okco-7-(2-Tpudpropmernndensmn)-4,5,6,7-
teTparuaponupaszonof3,4-d|nupumMuaun-2-ui|-1-MeTund TuI } -kapobaMUHOBOH

KUCJIOTHI;
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2-[5-[1-(2-P1op-6-MeTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
TpudpTopmeTnnOeH3un)-4,5,6,7-rerparuaponupaszonol 3,4-dnupumuaun-2-um]-
n300yTHpaMUL,

4'-Metun-4-[2-metun-6-okco-7-(2-rpudpropmernndensun)-2,4,6,7-
terparugponupasonol3,4-d|nupumunun-5-unl-3,4,5,6-rerparunpo-2H-
[1,3"]0unupunuamni-2'-kapOOHUTPHUI,

5-(4'-®Dtop-2'-merun-3,4,5,6-rerparunpo-2H-[1,3'|0unupununun-4-un)-2-
meTui-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupaszonol3,4-dnupuMuanH-
6-0H,;

2-[5-[1-(2-DP1op-6-meTundenunn)-nunepunuH-4-uinl-6-okco-7-(2-
tpudpTopmernndensun)-4,5,6,7-rerparuaponupasono|3,4-dnupumunun-2-umn]-2-
METHJITPOTTHOHUTP UL

2-(2-Amuno-1,1-gumernnatun)-5-[ 1-(2-¢prop-6-metundennn)-nunepuauH-4-
uin]-7-(2-rpudropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-djnupumMuanH-6-
OH,

Cnoxublii mpem-0ytunosiit 3¢pup 3-[5-[1-(2-prop-6-MeTnndeHnn)-nunepuanH-
4-un]-6-okco-7-(2-tpudropmerundensmn)-4,5,6,7-rerparunponupaszonol3,4-
d]mupumMuanH-2-un|-azeTuauH- 1 -kapOOHOBOU KUCIOTHI,

Cnoxublit mpem-0ytunossiit 3¢pup 3-[5-[1-(2-¢pTop-6-MeTunpennn)-nunepuant-
4-un]-6-okco-7-(2-tpudpropmerundensuin)-4,5,6,7-rerparugponupaszonol3,4-
d]nupuMuANH-2-Ui1]-TUPPOTUANH- | -KapOOHOBOI KUCIOTHI;

5-(2',4'-umeTokcu-3,4,5,6-rerparuapo-2H-[1,3'|ounupuauaui-4-un)-2-MeTUII-
7-(2-rpudropmerundensun)-2,4,5,7-rerparugponupasoiol3,4-d jnupuMunuH-6-0H;

Cnoxublii mpem-0ytunossiit 3¢pup 2-[5-[1-(2-¢prop-6-MeTnndeHnn)-nunepuanH-
4-un]-6-okco-7-(2-tpudropmerundensun)-4,5,6,7-rerparuaponupaszonol3,4-
d]mupuMHANH-2-UIMETHI |-THPPOTUIHH- | -kapOOHOBON KUCJIOTHI;

CrnoxHblit mpem-0yTUIIOBBIN s3up {2-[5-[1-(2-pTOp-6-MeTundeHUN)-
nunepuaAnH-4-un|-6-okco-7-(2-rpupropmerunodensmn)-4,5,6,7-
TeTparuaponupasonof3,4-d | nupuMuanH-2-1 | -HUKJIOTeHTU } -KapOaMUHOBOM
KHCJIOTHI,

4-Xnop-N-{2-[5-[1-(2-pTop-6-MeTrndennn)-nunepuaun-4-mi|-6-okco-7-(2-
TpudpTopmernnOensun)-4,5,6,7-rerparuaponupaszono|3,4-dnupumuaun-2-unl-1,1-

OUMETHIIITUI } -O€H30JICy b OHAMMU,
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5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mn]-2-(1-uzo0yrunazeTuauH-3-min)-
7-(2-rpudpTopmerundensun)-2,4,5,7-rerparugponupasonol3,4-d jnupumMunuH-6-0H;

2-[1-(2,2-AudTopaTun)-azeruaun-3-mi]-5-[ 1-(2-pTop-6-meTundenun)-
nunepuauH-4-unl-7-(2-tpupropmerundensun)-2,4,5,7-rerparuaponupasoinol3,4-
d]mupumuanH-6-0H;

2-[1-(2-DTopaTun)-azerunuH-3-uinl-5-[ 1-(2-¢prop-6-meTundenun)-nunepunuH-
4-un]-7-(2-tpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupuMuaun-6-
OH,

Cnoxubli  mpem-OyTunoBeiii  3¢up (R)-4,4-nudprop-2-[5-[1-(2-pTop-6-
MeTHI(EHII )-TUNepUAnH-4-1|-6-0kco-7-(2-Tpudpropmernndensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuANH-2-UIMETHI |-TUPPONHANH- | -kapOOHOBOH
KHCJIOTHI,

CrnoxHblit mpem-0yTUIOBBIN 3dup (S)-4,4-nudrop-2-[5-[1-(2-pTop-6-
MeTHII(EHII )-TuNepUAnH-4-1|-6-0kco-7-(2-Tpudpropmernndensun)-4,5,6,7-
TeTparuaponupaszonof3,4-d | nupuMuANH-2-UIMETHI |-THPPONHANH- | -kapOOHOBOH
KHCJIOTHI,

N-{2-[5-[1-(2-DPTop-6-MeTHnd eHMNI )-TUTIepUANH-4-11]-6-0KCO-7-(2-
TpudpTopmernnOeHsun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-unl-1,1-
OUMETUIIITUI } -2-HUTPOOEH30JICYyIb(POHAMMUN,

2-((R)-4,4-IudpropnuppoauanH-2-unmetun)-S-[ 1-(2-¢prop-6-meTundenmn)-
nunepuauH-4-unl-7-(2-rpupropmerundensun)-2,4,5,7-rerparugponupasoinol3,4-
d]mupumMuauH-6-0H;

2-((S)-4,4-NudropnupponunuH-2-uametu)-5-[ 1-(2-¢pTop-6-MeTundenmn)-
nunepuanH-4-un|-7-(2-tpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunuH-6-0H;

2-(1-Auetnnnupponuaun-3-mi)-5-[ 1-(2-pTop-6-meTrnd enmn )-nunepuaun-4-
wi]-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-d jnupuMuanH-6-
OH,

2-(1-AuernnaszetunuH-2-unmetin)-5-[1-(2-prop-6-meTund eHun)-nunepuaua-4-
i ]-7-(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-djnupuMuanH-6-
OH,

2-(1-Auernnnupponuaun-2-unmetun)-5-[ 1-(2-prop-6-metundennn)-
nunepuanH-4-un|-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-

d]mupumMunnH-6-0H,
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Cnoxubiii MeTriioBbIi 3¢up 3-[5-[1-(2-pTop-6-MeTundenun)-nunepuaua-4-ui|-
6-okco-7-(2-tpudropmernndensun)-4,5,6,7-rerparuaponupasono|3,4-d |nupumMugus-
2-un]-azeTunuH-1-kapOOHOBON KUCIOTHI;

Cnoxupii  mpem-0ytunoseiii  3dup  (S)-2-[5-[1-(2-dTop-6-MeTundenun)-
nunepuanH-4-uinl-6-okco-7-(2-rpupropmernndensun)-4,5,6,7-
Terparuaponupaszono[3,4-dnupuMuaH-2-uaMeTu |-a3eTHANH- 1 -kapOOHOBOM
KHCJIOTHI,

Cnoxublii MeTunoBbiid 3¢up (S)-2-[5-[1-(2-¢pTop-6-MeTundennn)-nunepunuH-4-
ni]-6-okco-7-(2-tpudropmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMHUINH-2-UTMETUI |-a3e TUAUH- | -kKapOOHOBOMN KHCJIOTHI;

Cnoxublii 3TUnoBeIA 3¢up (S)-2-[5-[1-(2-pTOp-6-MeTundenun)-nunepunuH-4-
ui]-6-okco-7-(2-tpudropmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMHUINH-2-UTMETU |-a3e THAUH- | -KapOOHOBOW KHUCJIOTHI;

CnoxHBIH ~ HM3OMPONMHJIOBBIA  3¢up (S)-2-[5-[1-(2-¢pTop-6-MeTund ennn)-
nunepuaAnH-4-un|-6-okco-7-(2-rpupropmerunodensmn)-4,5,6,7-
TeTparuaponupaszonof3,4-d | nupuMuInH-2-UIMETU |-a3e THANH- | -kapOOHOBOH
KHCJIOTHI,

Cnoxubiii 3THnoBBIN 3¢up 3-[5-[1-(2-pTop-6-MeTundenun)-nunepunua-4-umn]-
6-okco-7-(2-tpudropmernndensun)-4,5,6,7-rerparuaponupasonol3,4-d |nupumMugus-
2-mn]-a3eTunuH-1-kapOOHOBOM KHCIIOTHI;

Cnoxuplli nzonponunoBsli 3¢up 3-[5-[1-(2-¢pTop-6-MeTundenun)-numnepugnH-
4-un]-6-okco-7-(2-tpudropmerundoensun)-4,5,6,7-rerparuaponupaszonol3,4-
d]mupumMuauH-2-un]-azeTuauH- 1 -kapOOHOBOM KUCIOTHI,

Cnoxubii  mpem-0ytunoseiii ~ 3¢up  (R)-2-[5-[1-(2-pTop-6-MeTund enn)-
nunepuanH-4-ui|-6-okco-7-(2-tpupropmerundensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuInH-2-UIMETU |-a3eTHANH- | -kapOOHOBOM
KHCJIOTHI,

5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mi|-2-(1-uzodyrupunazeTuin-3-
un)-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupumMuanH-6-
OH,

Cnoxublii n300yTunoBsii 3¢gup 3-[5-[1-(2-¢pTop-6-meTundennn)-nunepunus-4-
ui|-6-okco-7-(2-tpudropmernndensmn)-4,5,6,7-rerparugponupasonol3,4-

d]mupumMuanH-2-un|-a3eTuauH- 1 -kapOOHOBOU KUCIOTHI,
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Cnoxubiii MetmnoBbiil 3¢up (R)-2-[5-[1-(2-¢pTop-6-MmeTundennn)-nunepunus-4-
un|-6-okco-7-(2-tpudpropmernndensmn)-4,5,6,7-rerparugponupasonol3,4-
d]mupuMuUANH-2-UIMETUI |-a3e THANH- | -kKapOOHOBOMN KHCJIOTHI;

Cnoxubiii stunosbit 3¢gup (R)-2-[5-[1-(2-¢pTop-6-MeTundenun)-nunepunus-4-
ni]-6-okco-7-(2-TpudTopmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]nupuMHUANH-2-UIMETHI |-a3eTUANH- 1 -KapOOHOBOI KUCIIOTHI,

CnoxHbIH  W30MPONMUIIOBBIA  3dup (R)-2-[5-[1-(2-pTOp-6-MeTundenmn)-
nunepuanH-4-ui|-6-okco-7-(2-tpupropmerundensmn)-4,5,6,7-
TeTparuaponupasono[3,4-d | nupuMuInH-2-UIMETU |-a3e THANH- | -kapOOHOBOM
KHCJIOTHI,

5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mml-2-(1-
MeTaHCyIbpoHUNA3eTUANH-3-1n)-7-(2-Tpudropmernndensnn)-2,4,5,7-
terparuaponupasono3,4-d|nupumunna-6-0H;

Humernnamun 3-[5-[1-(2-pTop-6-meTundenun)-nunepuaun-4-mi]-6-oxkco-7-(2-
TpudpTopmernnOenHsun)-4,5,6,7-rerparuaponupaszono| 3,4-dnupumuaun-2-um]-
a3eTUaUH-1-Cynb(pOHOBON KHUCIOTHI,

5-(2'-Metokcu-4'-metuin-3,4,5,6-rerparuapo-2H-[1,3'|0unupuanumn-4-ui)-2-
MeTUN-7-(3-TpUuPpTOPMETUNNUPUINH-2-UIMETHT )-2,4,5,7-TeTparuaponupasono|3,4-
d]nupuMuanH-6-0H;

CnoxHbIN OKCeTaH-3-UJIOBbII aup 3-[5-[1-(2-pTop-6-MeTrndennn)-
nunepuanH-4-uinl-6-okco-7-(2-rpupropmernndensun)-4,5,6,7-
teTparuaponupasono[3,4-d|nupumMuann-2-uil-a3eTuauH- 1 -kapOOHOBOM KHUCIIOTHI,

Cnoxnbiii  3-tpudropmernnokceran-3-uiaoBbiii  3pup  3-[5-[1-(2-pTop-6-
MeTHI(EHII )-TunepuAnH-4-1i|-6-0okco-7-(2-tpudropmernndensmn)-4,5,6,7-
teTparuaponupasono[3,4-d|nupumMuaun-2-un]-azeTunuH- 1 -kapOOHOBOI KUCIOTHI,

CnoxHblli 3-mMeTuNOKceTaH-3-unoBbli 3dup 3-[5-[1-(2-PpTop-6-MeTundenun)-
nunepuaAnH-4-un|-6-okco-7-(2-tpupropmerunoensmn)-4,5,6,7-
teTparuaponupasono[3,4-d|nupumMuann-2-un]-azeTunuH- 1 -kapOOHOBOI KUCIIOTHI,

5-[1-(2-®PTop-6-MeTunpenun)-nunepuaua-4-ui]-2-[ 1-(5-merun-
[1,3,4]okcanuazon-2-un)-a3eTuanuH-3-un|-7-(2-rpudpropmerundensnn)-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;

5-[1-(2-®PTop-6-MeTunpenun)-nunepuaua-4-ui]-2-[ 1-(5-uzonponui-
[1,3,4]okcanuazon-2-un)-azeTuann-3-ui|-7-(2-rpudpropmerundensun)-2,4,5,7-

terparuaponupasonol3,4-d|nupumunun-6-0H;
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5-[1-(2-®PTop-6-MeTunpenun)-nunepuau-4-mil-7-(2-rpupropMmeTunOeH3nMI)-2-
[1-(5-Tpudpropmernn-[1,3,4]okcannazon-2-un)-azeTuaun-3-mnl-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;

Cnoxubiii u3onponunoBeiii 3¢pup 5-[1-(2-¢pTop-6-meTundenun)-nunepunus-4-
ni]-6-okco-7-(2-TpudTopmerundensun)-4,5,6,7-rerparugponupasonol3,4-
d]nupumMuanH-2-kapOOHOBOM KHCIIOTHI,

JumeTunaMmun 5-[1-(2-pTop-6-meTund ennn)-nunepuaun-4-mui|-6-okco-7-(2-
tpudpTopmeTnndensun)-4,5,6,7-rerparuaponupasonol3,4-d|nupumugun-2-
KapOOHOBOW KUCIIOTHI;

5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaua-4-mi|-2-(2-metunnponeHun)-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mn|-2-(2-merunamnmn)-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[1-(2-@Top-6-MeTunpeHun)-nunepuaua-4-mn|-2-n3o0yrun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2-@Top-6-MeTuabernn)-munepunus-4-un]-2-[2-([*Hz |metun)[1,1,2,3,3,3-
*Hg|npornun]-7-(2-Tpudropmernnbensin)-2,4,5, 7-reTparuaponupasonol3,4-
d]mupumMunnH-6-0H,
5-[1-(2-®Top-6-MeTunpeHun)-nunepuau-4-mnl-2-(2-oxkcoazeTuanH-3-un)-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMuauH-6-0H;
5-[1-(2-@rop-6-meTundenun)-nunepuana-4-mm]-2-(1-
MeTHILMKIoTponuaMeTn)-7-(2-rpudpropmerundensun)-2,4,5,7-
Terparuaponupasono[3,4-d|nupumunna-6-0H;
2-(2,2-Audropatun)-5-[1-(2-pTop-6-metundennn)-nunepuaua-4-mi|-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
2-(1,1-Aumerunnpon-2-unun)-5-[ 1-(2-pTop-6-metund enwn )-nunepuanH-4-uu| -
7-(2-rpudTopmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d | nupuMuanH-6-0H;
5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaun-4-mi|-2-uzonponui-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[1-(2-@Top-6-meTundennn)-munepunus-4-un]-2-([1,1,1,2,3,3,3-"H; Jnpomnasn-
2-un)-7-(2-tpudropmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d |nupumMuauna-6-

OH,

2
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5-[1-(2-@Top-6-meTuadennn)-munepunus-4-un]-2-([1,1,1,3,3,3-"Hg]mponan-2-
un)-7-(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,

5-[1-(2-®PTop-6-MeTundpenun)-nunepuaun-4-unl-2-(3-propokceran-3-

wimerun)-7-(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-
d]mupuMuaANH-6-0H;

2-Iuxknonponunmetui-S-[ 1-(2-prop-6-meTundenun)-nunepuaua-4-uil-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTundeHun)-nunepuaun-4-mnl-2-(3-meTunokceran-3-
unmeTun)-7-(2-tpudropmerundensmn)-2,4,5,7-rerparugponupasonol3,4-
d]mupumMunnH-6-0H;

2-(1-@ropuuknonponuamerii)-S-[ 1-(2-pTop-6-mMeTund enun)-nunepuaua-4-
uin]-7-(2-rpudpropmerundoensun)-2,4,5,7-rerparugponupaszonol3,4-djnupuMuanH-6-
OH,

5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mnl-2-(2-grop-2-merunanponun)-7-

(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;

2-Otun-5-[1-(2-prop-6-meTundennn)-nunepuans-4-un|-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

2-[1,1,2,2,2-"Hs]dtin-5-[ 1-(2-prop-6-metund enun )-nunepuans-4-um]-7-(2-
TpudpTopmerundbensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMunH-6-0H;

5-[1-(2-®Prop-6-meTundenwn)-nunepuaut-4-uil-2-(3-ruapoKCHOKCeTaH-3 -
unmMeTun)-7-(2-tpudpropmerundensmn)-2,4,5,7-rerparugponupasonol3,4-
d]mupumMunnH-6-0H;

2-(2,2-Audropnponmn)-5-[ 1-(2-pTop-6-metrnd enrn)-nunepuaun-4-mun|-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;

2-mpem-bytun-5-[1-(2-¢prop-6-metundennn)-nunepunuH-4-uinl-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

2-Iuknonponun-5-[1-(2-prop-6-merundenun)-nunepuaua-4-umil-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuau-4-mil-2-((S)-2-propnponmn)-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;

5-[1-(2-®PTop-6-MeTundenun)-nunepuau-4-mil-2-((R)-2-propnponumn)-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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2-((S)-2,2-Nudrop-1-merunatun)-5-[1-(2-prop-6-meTund enun)-nunepuaua-4-
ui]-7-(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d JnupuMuanH-6-
OH,
2-((R)-2,2-AudTop-1-merunstun)-5-[1-(2-¢prop-6-meTundenun)-nunepunut-4-
win|-7-(2-tpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dnupumMmunnun-6-
OH,
2-((R)-2,2-AudropuukimonponunmeTu )-5-[ 1-(2-prop-6-metundenmn)-
nunepuanH-4-un|-7-(2-rpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H;
2-((S)-2,2-Audropuuknonponunmerii)-S-[ 1-(2-prop-6-meTundenun)-
nunepuanH-4-un|-7-(2-tpudpTopmerundensun)-2,4,5,7-rerparuaponupasonol 3,4-
d]mupumMunnH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mil-7-(3-TpupToOpMEeTUITHPUTUH -
2-unmetnn)-2,4,5,7-rerparunponupaszonol 3,4-dnupumuann-6-0H,
2-(2,2-Andropnponun)-5-[1-(2-pTop-6-merund ennn)-nunepuaun-4-un|-7-(3-
TpuTOpMETHIIUPUANH-2-UIMeTHN)-2,4,5,7-TeTparuaponupaszonol 3,4-dnupumuaus-
6-0H,
5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3"|ounupuaunamnn-4-mn)-7-(2-
TpudpTOopMeTHNOEH3U)-2-(2-TPUMETHUIICUIIAHUIITOKCUMETH I )-2,4,5,7-
Terparuaponupasonol3,4-d|nupuMuana-6-0H;
5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|[ounupuaunamn-4-mmn)-7-(2-
tpudTopmeTundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMuauH-6-0H;
2-(1-@ropuuknonponunmerii)-S-[ 1-(2-prop-6-mMeTundeHnn)-nunepuaua-4-
wi]-7-(3-TpudTopMeTUNNHPUAUH-2-UNIMeTHN)-2,4,5,7-TeTparugponupasono|3,4-
d]mupumMunuH-6-0H;
2-(1-@ropuuknonponuamMeri)-S-(2'-merokcu-4'-metun-3,4,5,6-rerparuapo-2H-
[1,3"|ounupunuaun-4-un)-7-(2-rpudpropmernndensunn)-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;
2-(2,2-Andropnponun)-5-(2'-merokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuann-4-un)-7-(2-tpudpropmernndensunn)-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;
2-IMuxknonponun-5-[1-(2-prop-6-merundenun)-nunepuaua-4-umil-7-(3-
TpudpTOpMETHIIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasonol 3,4-dnupumuaus-

6-0H,
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2-Iluxknonponun-5-(2'-merokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|ounupunuaun-4-un)-7-(2-rpudpropmernndensunn)-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;
7-(2-bpom-6-Tpudropmerundensui)-2-uukaonponui-5-[ 1-(2-gprop-6-
MeTunpeHmn)-nunepuans-4-umnl-2,4,5,7-rerparuaponupaszono3,4-d jJnupumMuaus-6-
OH,
7-(2-Bpom-6-Tpudropmerundensun)-2-(2,2-gudpropnponun)-5S-[1-(2-prop-6-
MeTHiI(peHI )-nunepuaun-4-mi|-2,4,5,7-rerparugponupaszono[3,4-d JnupumMuauH-6-
OH,
5-[1-(2-@Top-6-MeTunpeHun)-4-MeTunnunepuauH-4-mi|-2-metun-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
(R)-5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-ui|-2,4-gpumerun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
(S)-5-[1-(2-DPTop-6-MeTundennn)-nunepuaun-4-mi|-2,4-numernn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[(S)-1-(2-DTop-6-MmeTrndenun)-azenan-4-ui|-2-meTun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[(R)-1-(2-®PTop-6-MeTundenun)-azenan-4-unl-2-metuin-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
2-Merokcumeruni-S5-(2'-merokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3']0unupununun-4-un)-7-(2-rpupropmerundensnn)-2,4,5,7-
TeTparuaponupasonof3,4-d | nupuMuguH-6-0H;
7-(2-Huknonponundensun)-5-[ 1-(2-¢ptop-6-metundenun)-nunepuaus-4-ui|-2-
Metua-2,4,5,7-rerparugponupasonol3,4-d|nupumMmunua-6-0H,
5-[1-(2-@Top-6-MeTundenun)-nunepuaun-4-mn|-7-(2-uzonponundeH3ni)-2-
Metua-2,4,5,7-rerparunponupasonol3,4-d|mupumMmunua-6-0H,
5-[1-(2-®PTop-6-MeTundenun)-nunepuaua-4-mi|-2-metun-7-(2-
TpudpTopmerokcubensmn)-2,4,5,7-rerparuaponupasono| 3,4-d | nupumMunua-6-0H,;
7-(2-Xnop6en3mn)-5-[1-(2-pTop-6-metund eHun)-nunepuaun-4-mi|-2-MeTHII-
2,4,5,7-rerparugponupasonol3,4-d|mupuMuaua-6-0H,
5-[1-(4-Xnop-2,5-gumetun-2H-nupazon-3-un)-nunepuans-4-un|-2-metnn-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[1-(2-®Top-6-TpudTopMeTHNdeHmN )-TUNepUANH-4-1]|-2-MmeTun-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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5-[1-(2-®PTop-6-TpuPTOpMETOKCUPEHIII )-TUTIEPUANH-4 -1 |-2-MeTun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[1-(2-Xnop-6-MeTundenun)-nunepuaun-4-mi]-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparunponupasonol3,4-d]nupuMuanH-6-0H;
5-[1-(2-®PTop-6-MeTundenun)-nunepuaun-4-mnl-2-metun-7-[(R)-1-(2-
tpudTopmermndennn)-3tuinl-2,4,5,7-rerparugponupaszonol3,4-dnupuMuanH-6-0H;
5-[1-(2-®@Top-6-MeTundenun)-nunepuaun-4-mnl-2-metun-7-[(S)-1-(2-
tpudTopmermndennn)->tuinl-2,4,5,7-rerparugponupaszonol3,4-dmupuMuanH-6-0H;
7-(2-HuknonponunmerokcudeHsumn)-5-[ 1-(2-prop-6-mMmeTund ennn )-nunepuauH-
4-unl-2-metun-2,4,5,7-rerparuaponupasono|3,4-d JnupumMunnH-6-0H;
5-[1-(2-®PTop-6-MeTunpeHuN)-nunepuaua-4-mi|-7-(4-u30npoOnmIMTUPUMHINH-5 -
WIMETHII)-2-MeTun-2,4,5,7-rerparugponupasonol3,4-dJnupumMuans-6-0H;
5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaun-4-mn|-2-metun-7-[2-(okceran-3-
uinokcu)-6en3mn]-2,4,5,7-rerparugponupasonol3,4-d|mupumMugua-6-0H;
5-[1-(2-®PTop-6-MeTunpeHun)-nunepuaun-4-mi|-7-(2-u3onponokcudeH3 uin)-2-
Metuin-2,4,5,7-rerparugponupasonol3,4-d|mupumMunua-6-0H;
7-(2-2Tokcuben3mn)-5-[1-(2-pTop-6-meTrndennn )-nunepuant-4-ui|-2-MeTu-
2,4,5,7-rerparugponupasonol3,4-d|nupumMuaua-6-0H,;
5-[1-(2-U3onponundennn)-nunepuans-4-un]-2-metun-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMuauH-6-0H;
5-[1-(2-HuknonponuiadeHun)-nunepuaut-4-mi|-2-metun-7-(2-
tpudTopmeTundensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMuauH-6-0H;
5-[1-(2-@Top-6-MeTunpeHun)-nunepuaua-4-ui|-7-(4-u30nponOKCUTUPUTA3 U H-
3-unmeruin)-2-metun-2,4,5,7-rerparugponupasonol3,4-djnupumMunuH-6-0H;
5-[1-(2-@Top-6-MeTunDEeHUN)-MUPPOTUAUH-3 -1 |-2-MeTHI-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
5-[(R)-1-(2-@Top-6-MeTHAd €HII )-NMUPPOTUANH-3 -1 |-2-MeTni-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[(R)-1-(2,6-AumeTtundeHun)-nuppoauaun-3-ui]-2-metmi-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
5-[(S)-1-(2,6-AumeTnnd eHun)-nupponuant-3-mi|-2-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[(R)-1-(2-®PTop-6-MeTHI( €HIII )-3 -METHIUPPOJUANH-3 -1 |-2-MeTu-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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5-[(S)-1-(2-DTop-6-MeTHndeHmnN)-3-MEeTHIIUPPONUANH-3 -1 |-2-MeTun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
5-[(R)-1-(2-®PTop-6-MeTHind eHmN)-nunepuanH-3 -ui|-2-metun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparunponupasonol3,4-d]nupuMuanH-6-0H;
5-[1-(2-®@rop-6-meTundenun)-a3eTuauH-3 -1 |-2-metun-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMunuH-6-0H;
6-[1-(2-Prop-6-meTundenun)-nunepunua-4-un|-4-(2-rpudpropmernndeHsmn)-
2,4,6,7-rerparuapo-[1,2,3]rpuazono[4,5-d|nupumunuu-5-oH;
6-[1-(2-@Prop-6-meTundenun)-nunepuaua-4-ui|-2-metui-4-(2-
tpudropmerundensun)-2,4,6,7-rerparuapo-[ 1,2,3]rpuazono[4,5-djnupumMuaun-5-0H;
6-[1-(2-@rop-6-meTundenun)-nunepuaua-4-ui-2-metmi-4-(3-
TpudpTOpMETHNIUPUAUH-2-UIMeTHN)-2,4,6,7-TreTparunpo-[ 1,2,3]tpuazonol4,5-
d]mupumMunnH-5-0H;
6-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnnamn-4-un)-2-
Metuia-4-(2-rpupropmerundensun)-2,4,6,7-rerparunpo-[ 1,2,3]rpuazono[4,5-
d]mupumMunnH-5-0H,
6-(2'-Metokcu-4'-metuin-3,4,5,6-rerparuapo-2H-[1,3'|0unupunnumn-4-uin)-2-
MeTUN-4-(3-TpupTOpMETUNNUPUIUH-2-UIMETHN)-2,4,6,7-TeTparuapo-
[1,2,3]Tpuazono[4,5-d|nupumMuaun-5-0H;
I-Iuknonponunmerui-S-[ 1-(2-prop-6-mMeTundennn)-nunepuaua-4-umil-7-(2-
Tpudptopmerundensun)-1,4,5,7-rerparunponupaszonol3,4-d]nupumMuanna-6-0H;
1-Iuknonponun-6-[ 1-(2-¢prop-6-mMeTundenun)-nunepuaut-4-mun|-4-(3-
TpudTOpMeTHITUPUAUH-2-UaMeTHN)-1,4,6,7-TeTparunponupasonol4,3-d|nupumuaus-
5-0H;
I-Iuknonponunmeti-6-[ 1-(2-prop-6-mMeTundennn)-nunepunua-4-mil-4-(2-
tpudpTopmernndensun)-1,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-unl-1-(1-
METHJIMUKJIONPONHIMETHN )-4-(2-TpudTopmeTunoensmn)-1,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S5-oH;
6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-ui)-1-(2-prop-2-mMmeTunnponun)-4-
(2-rpudpropmerundensun)-1,4,6,7-rerparugponupaszonol4,3-d]nupumMuanH-5-0H;
1-(2,2-Audropnponun)-6-[1-(2-pTop-6-meTund ennn)-nunepuaus-4-mun|-4-(3-
TpudpTOpMETHIIUPUAUH-2-UIMeTHN)-1,4,6,7-TeTparuaponupasonol4,3-d|nupumuaus-

5-0H;
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(R)-1-(2,2-AudpTopnponun)-6-[1-(2-¢prop-6-meTundennn)-nunepunus-4-mmn|-7-
meTun-4-(2-rpudpropmerundensun)-1,4,6,7-rerparuaponupasonol4,3-d|nupumMuanH-
5-0H;

6-[1-(2-DProp-6-meTundenun)-nunepunua-4-uil-4-(2-rpudpropmerundensun)-1-
(2-TpumMermncunaHuIdTOKCUMeTHN )-1,4,6,7-TeTparugponupaszonol4,3-d]nupumMunus-
5-0H,;

6-(2'-Metokcu-4'-merun-3,4,5,6-rerparunpo-2H-[ 1,3'|0unupununun-4-umn)-4-(2-
tpudpTopmeTHnOeH3uN)-1-(2-TpUMETHICUITIAHUII TOKCUMETHI )-1,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S-oH;

6-[1-(2-@Prop-6-meTundenun)-nunepunua-4-uil-4-(3-rpudpropmMeTHNTUPUANH-
2-unmetnn)- 1 -(2-TpUMeTHICUNIAHIIATOKCUMETHN )-1,4,6,7-TeTparuaponupasono[4,3-
d]mupumMunnH-5-0H;

6-[1-(2-®Prop-6-meTundenun)-nunepuaua-4-ui|-7-metuin-4-(2-
TpudpTopMeTHnOeH3UM)-1-(2-TpUMETHIICUIAHUII TOKCUMETH I )-1,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-0oH;

1-[1-(2-PTop-6-MeTundenun)-nunepuaud-4-un|-7-metun-3-(2-
TpudpTopmernndensun)-1,3,6,7-rerparugponypun-2-oH;

1-[1-(2-Prop-6-MeTundenunn)-nunepunun-4-uin)-3-(2-rpudpropmernndensmn)-7-
(2-TpuMeTHICHIIaH M3 TOKCUMETHIN )-1,3,6,7-TeTparugponypuH-2-oH;

6-[1-(2-Prop-6-meTundenmn)-nunepuaut-4-mi]-2-metun-4-(2-
TpudpTopmeTundensun)-6,7-nurugpo-4H-oxcazono[ 5,4-d[nupumunus-5-0H; nnu

6-[1-(2-®@rop-6-MeTundenun)-nunepuant-4-ui|-2-metuia-4-(2-
tpudpTopmernndensun)-6,7-guruapo-4H-ruazono[5,4-d | nupumuaun-5-oH;

WU ero papMaLeBTHYECKHU NIpUeMIeMasi COJIb.

14. CoequHeHue no NyHKTY 1, rae coeAMHEHUE MPenCcTaBiIsieT COOOM:
6-[1-(2-@Prop-6-TpudTopMeTokcupeHUN )-NMUNePUANH-4-111 |-2-MeTHI-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H;
6-[1-(2-@rop-6-TpudTopMeTrid e )-nunepuanH-4-mi|-2-metun-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H,
5-[1-(2-Xnop-6-¢pTopdennn)-nunepunun-4-un]-2-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H,
5-[1-(2,6-AudpTopdenun)-nunepuaun-4-mil-2-metun-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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7-(2-Huknonponunbensun)-5-[ 1-(2-¢prop-6-rpudropmerundeHn)-nunepuanH-
4-un]-2-metun-2,4,5,7-rerparunponupaszonol3,4-dnupumunun-6-oH;
7-(2-Huknonponunbensun)-5-[ 1-(2-¢prop-6-rpudTopmerokcudperumn)-
nunepuaAnH-4-unl-2-metun-2,4,5,7-rerparuaponupasono3,4-d|nupuMunuH-6-0H;
2-{4-[7-(2-HuknonponuinbeH3un)-2-meTui-6-okco-2,4,6,7-
terparuaponupaszono[3,4-dlnupumunuH-S-un|-nunepuaun-1-umi}-3-
¢dTopOeH3oHuTpUI,
7-(2-Huknonponunbensun)-5-(2'-meTokcu-4'-metun-3,4,5,6-rerparuapo-2H-
[1,3"|0unupunuann-4-un)-2-metui-2,4,5,7-rerparuaponupasono| 3,4-d |nupumMugus-
6-0H,;
5-[1-(2-Xnop-6-¢propdennn)-nmunepunuH-4-uin|-7-(2-uuKIONPONHIOCHIMI )-2-
Metuia-2,4,5,7-rerparunponupasonol3,4-d|mupumMunua-6-0H,
7-(2-Huknonponunbensun)-5-[1-(2,6-gudpropdennn)-nunepuann-4-un|-2-
Metuia-2,4,5,7-rerparunponupasonol3,4-d|mupumMunua-6-0H,
5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[1,3'|0unupuanumn-4-un)-2-
metun-7-[(R)-1-(2-tpudpropmerundennn)-atun|-2,4,5,7-rerparugponupasono|3,4-
d]mupumMunnH-6-0H,
5-(2'-Metokcu-4'-metuin-3,4,5,6-rerparuapo-2H-[1,3'|0unupuanumn-4-ui)-2-
metun-7-[(S)-1-(2-tpupropmerundenun)-stunl-2,4,5,7-rerparuaponupaszonol3,4-
d]nupumuanH-6-0H;
3-®drop-2-(4-{2-metun-6-okco-7-[(R)-1-(2-rpudropmerundennn)-stunl-2,4,6,7-
TeTparuaponupasono[3,4-d | nupuMuanH-5-ui} -nunepuanH- 1 -un)-0e H3OHUTPUI,
3-®drop-2-(4-{2-meTtun-6-okco-7-[(S)-1-(2-Tpupropmerundenun)-stunl-2,4,6,7-
terparuaponupasono[3,4-d|nupumunuH-S-un }-nunepuanH- 1 -mi)-0e H30HUTPUI;
5-[1-(2,6-AudTopdenun)-nunepuaun-4-mi]-2-metun-7-[(S)-1-(2-
tpudTopmermndenrn)->tunl-2,4,5,7-rerparugponupaszonol3,4-dmupuMuanH-6-0H;
5-[1-(2-Aupropmerun-6-propdenun)-nunepuaua-4-mi|-2-metui-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
6-[1-(2-AudTopmernn-6-prophennn)-nunepunua-4-un|-2-metun-4-(2-
TpudpTopmernndensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunuH-5-0H,
6-[1-(2-Xnop-6-dpropdennn)-nunepuant-4-nn|-2-metun-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunus-5-0H;
5-[1-(2-Huknonponun-6-prophenun)-nunepuana-4-mil-2-merun-7-(2-

TpudpTopmernndensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;
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6-[1-(2-Huknonponun-6-proppennn)-nunepuaui-4-uin)-2-metui-4-(2-
TpudpTopmernnOensun)-2,4,6,7-rerparuaponupasonol4,3-d|nupumMunun-5-oH;
7-(2-Huknonponunbensun)-5-[ 1-(2-uuknonponun-6-proppeHun)-nunepuant-4-
un|-2-metun-2,4,5,7-rerparugponupasonol3,4-d | nupumMmuaua-6-oH,
7-(2-LHuxnonponunbensun)-5-[1-(2-gupropmerun-6-proppenrn)-nunepuanH-4-
wil-2-metun-2,4,5,7-rerparunponupaszonol3,4-d jnupumMuann-6-0H,
4-(2-Huknonponunden3un)-6-[ 1-(2-prop-6-metund ennn )-nunepuanH-4-un|-7-
MeTHJI-2-(TeTparugponupan-2-uin)-2,4,6,7-rerparuaponupasono[4,3-d | nupumunus-S-
OH,
4-(2-Iuknonponunden3un)-6-(2'-metokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuann-4-un)-7-mMmeTun-2-(Terparuaponupas-2-un)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-0oH;
(S)-4-(2-Luxnonponunden3mn)-6-(2'-merokcu-4'-metun-3,4,5,6-rerparunpo-2H-
[1,3"|ounupunuann-4-un)-7-metun-2,4,6,7-rerparuaponupasonol4,3-d|nupumMugus-
5-0H;
(S)-4-(2-Luxnonponunden3mn)-6-[ 1-(2-pTop-6-merrnd eHun )-nunepuaut-4-
un|-7-metun-2,4,6,7-rerparugponupasonol4,3-d|mupumMuaua-5-oH;
(R)-4-(2-Huxknonponunbdensun)-2-(2,2-gupropuponun)-6-[ 1-(2-¢prop-6-
Metundenmn)-nunepuaun-4-un|-7-metun-2,4,6,7-rerparugponupasonol4,3-
d]mupumuanH-5-0H;
(S)-4-(2-Huxnonponundensun)-2-(2,2-qudpropnponuin)-6-[1-(2-¢prop-6-
Metundenun)-nunepuana-4-uin|-7-metun-2,4,6,7-rerparuaponupaszonol4,3-
d]mupumMunuH-5-0H;
(R)-2-Huknonponui-4-(2-uuknonponuindbensnin)-6-[ 1-(2-¢prop-6-metundennn)-
nunepuanH-4-ui|-7-metun-2,4,6,7-rerparuaponupasono[4,3-d|nupumMunus-5-0H;
(S)-2-LHuxnonponui-4-(2-uuknonponmideHsun)-6-[ 1-(2-¢prop-6-meTundernn)-
nunepuanH-4-ui|-7-metun-2,4,6,7-rerparuaponupasono[4,3-d|nupumMunuH-5-0H;
(S)-2-Luxnonponui-4-(2-uukaonponmidbeH3nn)-6-(2'-merokcu-4'-mMmeTui-
3,4,5,6-terparuapo-2H-[1,3'|0unupunuumn-4-un)-7-metun-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-0H;
(R)-2-Huknonponun-4-(2-nuknonponuiadenHs3nin)-6-(2'-MmeTokcu-4'-meTui-
3,4,5,6-terparuapo-2H-[1,3'|0unupununmn-4-un)-7-metun-2,4,6,7-

terparuaponupasono[4,3-d|nupumunun-5-oH;
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6-[1-(2-Prop-6-meTundenun)-nunepunua-4-uinl-7-mMmeTuna-2-(TeTparuiponupaH-
2-un)-4-(2-tpudropmerundensun)-2,4,6,7-rerparuaponupasono[4,3-d|nupumMmuaun-S-
OH,

(R)-6-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[ 1,3'|[ounupunuaui-4-un)-
7-metun-4-(2-rpupropmernndensun)-2,4,6,7-rerparugponupasoinol4,3-
d]nupuMuaANH-5-0H;

(R)-2-Huknonponun-6-(2'-metokcu-4'-metui-3,4,5,6-rerparugpo-2H-
[1,3"l0unupunuamnn-4-un)-7-metuin-4-(2-rpupropmerunoensmn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-S-oH;

(S)-2-Luxnonponun-6-(2'-merokcu-4'-metmn-3,4,5,6-rerparugpo-2H-
[1,3"|0unupunuann-4-un)-7-metun-4-(2-rpupropmernnoensmn)-2,4,6,7-
terparuaponupasono[4,3-d|nupumunun-5-0oH;

(R)-6-(2'-Metokcu-4'-metnn-3,4,5,6-rerparugpo-2H-[ 1,3'|ounupunuamnn-4-umn)-
2,7-numetnn-4-(2-rpupropmernnodensmn)-2,4,6,7-rerparunponupaszonol4,3-
d]mupumMunnH-5-0H,

(R)-2-(2,2-Audpropnponun)-5-[1-(2-¢prop-6-meTundennn)-nunepunus-4-mmn|-4-
metun-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMuanH-
6-0H,;

(S)-2-(2,2-Audpropnponun)-5-[ 1-(2-¢pTop-6-meTundennn)-nunepuaua-4-umn)-4-
metuia-7-(2-rpudpropmerundensun)-2,4,5,7-rerparunponupasonol3,4-d | nupumMuanH-
6-0H,;

(R)-2-Iuknonponun-5-[ 1-(2-pTop-6-MeTundeHun)-nunepuaut-4-umi|-4-MmeTu-
7-(2-rpudropmerundensun)-2,4,5,7-rerparugponupasoiol3,4-d jnupuMunuH-6-0H;

(S)-2-Huxnonponun-5-[1-(2-pTop-6-meTundennn)-nunepuanH-4-uin|-4-MeTUI-
7-(2-rpudTopmerundensun)-2,4,5,7-rerparugponupasonol3,4-djnupumMmunuH-6-0H;

(R)-2-Huknonponui-5-[1-(2-nudpropmerun-6-propdennn)-nunepunus-4-uin|-4-
meTun-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupaszonol3,4-dnupumMuanH-
6-0H,;

(S)-2-Huxnonponun-5-[1-(2-gudpropmerun-6-propdhennn)-nunepunua-4-uin|-4-
metun-7-(2-rpudpropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMuanH-
6-0H,

5-[1-(2-®PTop-6-MeTunpeHuN)-nunepuani-4-mn|-4-meTuin-2-(TeTparugponupan-
2-un)-7-(2-tpudropmernndensun)-2,4,5,7-rerparuaponupasoino3,4-d |nupumMuaun-6-

OH,

2
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(R)-5-[1-(2-AudpTopmernn-6-proppenun)-nunepunua-4-uil-2,4-numernn-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;
(S)-5-[1-(2-AudpropmeTun-6-proppenun)-nunepuaun-4-unl-2,4-numernn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparunponupasonol3,4-d]nupuMuanH-6-0H;
(S)-5-[1-(2-DTop-6-MeTrndennn)-nunepuaun-4-mn|-4-metun-7-(2-
tpudpTopmermndensun)-2,4,5,7-rerparuaponupasonol3,4-d|nupumMunuH-6-0H;
(R)-7-(2-Huknonponuindensun)-5-[ 1-(2-¢prop-6-meTund ennn)-nunepuaua-4-
un|-2,4-numetun-2,4,5,7-rerparuaponupasono[3,4-d jnupuMuauH-6-0H;
(S)-7-(2-Huxnonponunden3mn)-5-[ 1-(2-pTop-6-meTrnd enun )-nunepuaun-4-
un|-2,4-numetun-2,4,5,7-rerparuaponupasono[3,4-d jnupuMuauH-6-0H;
(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepunus-4-un|-2,4-numetnn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;
(S)-5-[1-(2-Xnop-6-bToppenun)-nunepunua-4-un|-2,4-gnumernn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;
(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuaus-4-uin|-7-(2-uukionponuideH3uin)-
2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-d|mupumunuH-6-0H,
(S)-5-[1-(2-Xnop-6-pToppennn)-nunepuaua-4-uin|-7-(2-qUKIONPONUIOCHIUII)-
2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-d|nupumunus-6-0H;
(S)-7-(2-Huxnonponundensun)-5-[1-(2-nupropmeTun-6-propdennn)-
nunepunauH-4-unl-2,4-numetrnn-2,4,5,7-rerparuaponupaszonol3,4-dnupuMuaun-6-oH;
(R)-7-(2-Huxnonponundensun)-5-[1-(2-nudpropmeTnn-6-propdenunn)-
nunepunuH-4-uil-2,4-numetun-2,4,5,7-rerparuaponupasonol3,4-d JnupumMuaguH-6-0H;
(R)-7-(2-Huknonponuiadensuin)-5-[ 1-(2-uuknonponui-6-propdenrn)-
nunepunuH-4-uil-2,4-numetun-2,4,5,7-rerparuaponupasonol3,4-d [nupumMunuH-6-0H,
(S)-7-(2-Huxnonponundens3mn)-5-[ 1-(2-uuknonponui-6-propdhenunn)-
nunepunuH-4-uil-2,4-numetun-2,4,5,7-rerparuaponupasonol 3,4-d |[nupumunuH-6-0H,
(R)-6-[1-(2-Xnop-6-pTopdennn)-nunepuant-4-ui|-2-UHKJIONPONHII-7-METHII-4-
(2-rpudropmerundensun)-2,4,6,7-rerparugponupaszonol4,3-d]nupuMuanH-5-0H;
(S)-6-[1-(2-Xnop-6-pTophennn)-nmunepuauH-4-ui|-2-UKIONPONUI-7-MEeTHI-4-
(2-rpudpropmerundensun)-2,4,6,7-rerparugponupaszonol4,3-d]nupumMuanH-5-0H;
(R)-2-Huknonponun-6-[1-(2-nudpropmerun-6-propdennn)-nunepuans-4-un-7-
mMeTun-4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-dnupumMuanH-

5-0H;



10

15

20

25

30

367

(S)-2-Huxnonponun-6-[1-(2-gudpropmerun-6-prophennn)-nunepuaua-4-umn|-7-
meTun-4-(2-rpudpropmerundensun)-2,4,6,7-rerparuaponupaszonol4,3-d|nupumMuanH-
5-0H;

(R)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[ 1,3'|[ounupunuaui-4-un)-
2,4-numetnn-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasoinol3,4-
d]mupuMuaANH-6-0H;

(S)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[ 1,3'|0unupuaunun-4-wn)-
2,4-numetni-7-(2-tpudpropmerundensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-[1-(2-Huknonponun-6-proppenun)-nunepuaua-4-uil-2,4-numerun-7-(2-
tpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunuH-6-0H;

(S)-5-[1-(2-Luknonponun-6-pTopd errn)-nunepuant-4-un|-2,4-numetnn-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuant-4-ui|-2-UUKJIONPONUI-4-METHII-7 -
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupumMuanH-6-0H;

(S)-5-[1-(2-Xnop-6-pTophennn)-nunepuauH-4-ui|-2-MUKIONPONUI-4-MeTHI-7 -
(2-rpudropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuaut-4-un|-2-uukaonponuni-7-(2-
qUKJIonponuibeH3nn)-4-metun-2,4,5,7-rerparuaponupasono|3,4-d | nupumMunus-6-0oH;

(S)-5-[1-(2-Xn0p-6-pTOopdenmn)-nunepuanH-4-mi]-2-uukaonponun-7-(2-
nuKJonponuiadeHsmn)-4-metmn-2,4,5,7-rerparuaponupasonol 3,4-dnupumMuanH-6-0H,

(R)-2-Iuknonponun-7-(2-uukgonponunoensui)-5-[ 1-(2-pTop-6-mMeTundenu)-
nunepuanH-4-ui|-4-metun-2,4,5,7-rerparuaponupasono|3,4-d|nupuMunuH-6-0H;

(S)-2-LHuxnonponui-7-(2-uukaonponmidbensun)-S-[ 1-(2-¢prop-6-meTundeHnn)-
nunepuanH-4-ui|-4-metun-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

5-[1-(2-Audpropmernn-6-propdenun)-nunepuaun-4-mi|-4-meTun-2-
(TeTparunponupan-2-un)-7-(2-rpudpropmernndensunn)-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;

5-[1-(2-Xnop-6-¢propdennn)-nmunepunus-4-nin|-4-mMmeTnn-2-(TeTparuaponupaH-
2-un)-7-(2-tpudropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-d |nupumMuauna-6-
OH,
5-(4'-Audropmerun-2'-merokcu-3,4,5,6-rerparuapo-2H-[1,3"|0unnpunnnnn-4-
win)-4-metun-2-(rerparugponupan-2-un)-7-(2-rpupropmernnoensmn)-2,4,5,7-

terparuaponupasonol3,4-d|nupumunun-6-0H;



10

15

20

25

30

368

(R)-2-Huknonponun-5-(2'-merokcu-4'-metun-3,4,5,6-rerparugpo-2H-
[1,3"|ounupunuann-4-un)-4-metun-7-(2-rpupropmernnoensun)-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;

(S)-2-Iuxnonponun-5-(2'-merokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3']ounupununun-4-un)-4-metun-7-(2-rpudpropmerundensun)-2,4,5,7-
Terparuaponupasono[3,4-d|nupumMunnH-6-0H;

(R)-5-(4'-Audropmerun-2'-metokcu-3,4,5,6-rerparuapo-2H-
[1,3"l0unupunuamnn-4-un)-2,4-gnumetun-7-(2-tpupropmernndensmn)-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;

(S)-5-(4'-Audropmerun-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3"|6unupunmsm-
4-un)-2,4-numetun-7-(2-tpupropmernnoensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-[1-(2-AudpTopmernn-6-proppenun)-nunepuaua-4-uil-4-merun-7-(2-
TpudpTopmernndensun)-2,4,5,7-rerparuaponupasono|3,4-d|nupumMunuH-6-0H;

(S)-5-[1-(2-AudpTopmeTun-6-proppenun)-nunepuaun-4-mun|-4-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasono|3,4-dnupumMunuH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuaun-4-un|-4-metun-7-(2-
TpudpTopmernnOensun)-2,4,5,7-rerparuaponupasonol3,4-dnupumMunuH-6-0H;

(S)-5-[1-(2-Xnop-6-pTophennn)-nunepunud-4-un|-4-merun-7-(2-
TpudpTopmerundensun)-2,4,5,7-rerparunponupaszonol3,4-dnupuMuauH-6-0H;

(R)-5-(4'-IudpTopmerun-2'-metokcu-3,4,5,6-rerparuapo-2H-
[1,3']6unupunuuun-4-un)-4-metui-7-(2-rpupropmerundensun)-2,4,5,7-
Terparuaponupasono[3,4-d|nupumunna-6-0H;

(S)-5-(4'-Audpropmernn-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3"|6unupunmHu-
4-un)-4-metun-7-(2-rpupropmerundensun)-2,4,5,7-rerparuaponupasonol3,4-
d]mupumMunH-6-0H;

(R)-5-[1-(2-@Top-6-MeTundenun)-nunepuaua-4-ui|-2,4-gpumerun-7-(3-
TpudTOpMETHNIUPUAUH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasono| 3,4-d | nupumuaua-
6-0H,;

(S)-5-[1-(2-DTop-6-MeTundennn)-nunepuaun-4-mn|-2,4-numernn-7-(3-
TpupTOpMETHIIUPUANH-2-UIMeTHN)-2,4,5,7-TeTparuaponupasono| 3,4-dnupumuaun-

6-0H,;
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(R)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparugpo-2H-[ 1,3'|ounupunuamnn-4-umn)-
2,4-numetnn-7-(3-TpuTOPMETUNNTUPUANH-2-UIMEeTH I )-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;

(S)-5-(2'-Metokcu-4'-metun-3,4,5,6-rerparuapo-2H-[ 1,3'|6unupuaunun-4-un)-
2,4-numetnn-7-(3-TpudpTopMeTHINNPUANH-2-HIMe TN )-2,4,5,7 -
Terparuaponupasono[3,4-d|nupumMunnH-6-0H;

(R)-2-Huknonponun-5-(4'-gudpropmernn-2'-merokcu-3,4,5,6-rerparugpo-2H-
[1,3"]0unupunuamnn-4-un)-4-metui-7-(2-rpupropmerunoensmn)-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;

(S)-2-LHuxnonponun-5-(4'-nupropmeTnin-2'-meTokcu-3,4,5,6-rerparuapo-2H-
[1,3"|0unupunuann-4-un)-4-metuin-7-(2-rpupropmernnoensmn)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;

(R)-5-[1-(2-bpom-6-pTophennn)-munepuauH-4-ui|-2-qUKIONPONUI-4-MeTUI-7 -
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-dJnupumMuanH-6-0H;

(S)-5-[1-(2-bpom-6-pTophennn)-nunepuaua-4-ui]-2-MUKIOTPONUI-4-MeTHI-7 -
(2-rpudpropmerundensun)-2,4,5,7-rerparugponupaszonol3,4-d]nupumMuanH-6-0H;

(R)-5-(2'-Metokcu-4'-rpupropmerun-3,4,5,6-rerparuapo-2H-
[1,3"|ounupunuann-4-un)-2,4-numetun-7-(2-rpupropmernndensunn)-2,4,5,7-
terparuaponupasonol3,4-d|nupumunun-6-0oH;

(S)-5-(2'-Meroxkcu-4'-rpudpropmermn-3,4,5,6-rerparuapo-2H-
[1,3']ounupununun-4-un)-2,4-numermn-7-(2-rpupropmernndensun)-2,4,5,7-
TeTparuaponupasonof3,4-d | nupuMuguH-6-0H;

7-(2-Huknonponundensun)-5-(4'-nudpropmernn-2'-merokcu-3,4,5,6-TeTparuapo-
2H-[1,3"|ounupununnn-4-un)-4-metun-2-(reTparuaponupan-2-un)-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;

5-[1-(2-Xnop-6-propdennn)-nmunepunuH-4-uin|-7-(2-uuKI0NPONHIOCHIMII )-4 -
MeTHJI-2-(TeTparugponupan-2-un)-2,4,5,7-rerparuaponupasono|3,4-d [ mupumMunus-6-
OH,
(R)-7-(2-Huknonponundensun)-5-(4"-nudpropmernin-2'-merokcu-3,4,5,6-
terparuapo-2H-[1,3"|6unupununun-4-un)-2,4-numetnn-2,4,5,7-
terparuaponupasono|3,4-d|nupumunna-6-0H;

(S)-7-(2-Huxnonponundensmn)-5-(4'-nudpropmernn-2'-merokcu-3,4,5,6-

terparuapo-2H-[1,3"|0unupununun-4-un)-2,4-numetnn-2,4,5,7-

terparuaponupasonol3,4-d|nupumunun-6-0H;
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(R)-7-(2-Huknonponundensuin)-5-(2'-meTokcu-4'-metnn-3,4,5,6-rerparuapo-2H-
[1,3"|6unupununmn-4-un)-2,4-numernn-2,4,5,7-rerparuaponupasono|3,4-
d]nupumMuanH-6-0H;

(S)-7-(2-Uuxnonponundensun)-5-(2'-metokcu-4'-merun-3,4,5,6-rerparugpo-2H-
[1,3']ounupununun-4-un)-2,4-numermn-2,4,5,7-rerparuaponupaszono[3,4-
d]mupuMuaANH-6-0H;

(R)-7-(2-Huknonponunbdensun)-5-(4'"-nudpropmerun-2'-merokcu-3,4,5,6-
terparuapo-2H-[1,3"|0unupununun-4-un)-4-metun-2,4,5,7-rerparuaponupaszonol3,4-
d]mupumMunnH-6-0H;

(S)-7-(2-Huxnonponundensmn)-5-(4'-nudpropmernn-2'-merokcu-3,4,5,6-
terparuapo-2H-[1,3'|0unupununun-4-un)-4-metun-2,4,5,7-rerparuaponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-[1-(2-Xnop-6-pTopdennn)-nunepuans-4-uin|-7-(2-uukionponuideH3uin)-
4-metun-2,4,5,7-rerparuaponupasono3,4-d JnupuMuanH-6-0H;

(S)-5-[1-(2-Xnop-6-pToppennn)-nmunepuaua-4-ui|-7-(2-UUKIONPONUIOCHIHII)-
4-metun-2,4,5,7-rerparuaponupaszoino3,4-d JnupuMuanH-6-0H;

(R)-7-(2-Huxnonponunbensun)-5-(2'-meTokcu-4'-rpupropmerun-3,4,5,6-
terparuapo-2H-[1,3"|6unupununun-4-un)-2,4-numetnn-2,4,5,7-
terparuaponupasonol3,4-d|nupumunun-6-0oH;

(S)-7-(2-Huxnonponundensunin)-5-(2'-metokcu-4'-rpudpropmernin-3,4,5,6-
terparuapo-2H-[1,3'|6unupuaunuun-4-un)-2,4-numerun-2,4,5,7-
TeTparuaponupasonof3,4-d | nupuMuguH-6-0H;

(R)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3"|0unupununun-4-un)-
2,4-numetni-7-(2-tpudpropmerundensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunuH-6-0H;

(S)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparuapo-2H-[ 1,3'|dunupunuamnn-4-umn)-
2,4-numetnn-7-(2-tpupropmerundensmn)-2,4,5,7-rerparunponupaszonol3,4-
d]mupumMunnH-6-0H;

(R)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparunpo-2H-[1,3"|6unupunuunn-4-un)-7-
(2-uuknonponunbensun)-2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-
d]mupumMunnH-6-0H;

(S)-5-(4'-Xnop-2'-merokcu-3,4,5,6-rerparuapo-2H-[ 1,3'|ounupunuann-4-umn)-7-
(2-uuknonponundensun)-2,4-gnumetun-2,4,5,7-rerparuaponupaszoino|3,4-

d]nupumMuanH-6-0H;
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(R)-2-Huknonponui-7-(2-nuknonponuiadensnn)-5-(2'-meTokcu-4'-meTun-
3,4,5,6-terparuapo-2H-[1,3'|0unupununmn-4-un)-4-metun-2,4,5,7-
terparuaponupasono3,4-d|nupumunnn-6-0oH;

(S)-2-Huknonponwn-7-(2-uukiaonponundensun)-5-(2'-metrokcu-4'-Me Tui-
3,4,5,6-terparuapo-2H-[1,3'|0unupunuunn-4-nun)-4-metnn-2,4,5,7-
Terparuaponupasono[3,4-d|nupumMunnH-6-0H;

(R)-2-Huknonponui-7-(2-uuknonponuindensnn)-5-(4'-nupropmernn-2'-
MeTokcH-3,4,5,6-reTparunpo-2H-[ 1,3'|0unupununmni-4-un)-4-merun-2,4,5,7-
Terparuaponupasono3,4-d|nupumunna-6-0H;

(S)-2-Huxnonponui-7-(2-uukaonponmidbersnn)-S-(4'-nupropmernn-2'-
MeTokcH-3,4,5,6-reTparunpo-2H-[ 1,3"|0unupunuamni-4-un)-4-merun-2,4,5,7-
Terparuaponupasono|3,4-d|nupumunna-6-0H;

(R)-5-[1-(2-bpom-6-pTophenun)-nmunepunua-4-umn|-7-(2-qUKIONPONUIOCHIHII)-
2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-d|nupumMunuH-6-0H; win

(S)-5-[1-(2-bpom-6-pTophenun)-nunepuaua-4-ui]-7-(2-qUKIOTPOTUIOCH3UIT )-
2,4-numetnn-2,4,5,7-rerparugponupasonol3,4-d|mupumunuH-6-0H,

W ero papMaLeBTHYECKHU ITpUeMiIeMasi COJIb.

15. dapmaueBTHyecKas KOMMOO3ULHSA, COAEpIKaLlasg B KadeCTBE AKTHUBHOIO
Hayaja COeNUHEHHEe Mo JdomMy u3 myHKTOB | - 14 unm ero ¢apmauneBTHYECKU
IpUEMIEMYK0 COJAb W 1O MEHbIIEH Mepe OAMH TepaneBTUYECKH WHEPTHBIN

HaIIOJIHUTEIIb.

16. Coenunenne mo awOoMy u3 NyHKTOB | — 14 unum ero QapmameBTHYECKH

npuemiaemas COJib Jid IPUMEHCHHA B Ka4YC€CTBE JICKAPCTBECHHOI'O CPEACTBA.

17. CoennHenne mo nr0OOMy W3 NyHKTOB 1 - 14 wmnm ero ¢apmaneBTHYECKH
npuemsieMas CoJb IJIsl MIPUMEHEHHUs! ISl IPEeAOTBPAICHHUS UIIH JICYEHUSI BACKYJIUTHBIX
3a00NeBaHUN WM HApYIIEHWH, BOCHAJUTENbHBIX 3a00JNeBaHUN WM HapyLIEHUMH,
BOBJIEKAFO LITUX BHYTPHCOCYAUCTOE BBICBOOOKIIEHUE MHUKPOBE3UKYII,
uMMmyHOkoMIuiekcHbIX (IC) 3aboneBanmii wnm HapyuieHuil, HeHpOAEreHepaTHUBHBIX
3a00NeBaHUN WM HApYILIEHWH, BOCHAJNUTENbHBIX 3a00J€BaHUN WIW HAPYIIEHUH,
CBSI3aHHBIX C KOMILIEMEHTOM, OyJuIe3HbIX 3a00JIeBaHUI UM HapyLIeHU, 3a00aeBaHui

WINM HapyUIEeHWUH, CBSI3aHHBIX C HULIEMHEH W/MIN HLIEMHYECKHUM pernepdy3noHHbIM
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NOBPEXKJICHUEM, BOCMAJIUTENbHBIX 3a00NeBaHUN WM HapyUIEHUH KHUIIEYHUKA,
AayTOMMMYHHBIX  3a0OJieBaHMIl WM HApYyIIEHUH, HJIM  3JIOKAYECTBEHHOTO

HOBOOOpa3oBaHUs.

18. CoenuHenue mo nrobOoMy u3 NyHKTOB 1 - 14 mnam ero dapmaneBTHYECKH
npuemiemMas COJb JUIsI NPEeNOTBPAINEHUs MJIM JIEUEHHS BPEAHBIX IOCIEICTBUIM
KOHTAKTHOW  YYBCTBUTEJBHOCTH M  BOCHAJEHUS, BbI3BAHHOTO KOHTAaKTOM C
CUHTETUYECKUMHU TMOBEPXHOCTSAMH, NPEJOTBPAINEHUS WIN JI€YEHHUS TOBBIIIEHHON
AKTUBAIlMH JIEHKOUMTOB U TPOMOOUUTOB (M WX HUHPUIBTPAIMH B TKaHHU);
NpEeAOTBPAINECHUS HJIU JICYEHUS MATOJOTHYECKUX OCJIOKHEHUH, aCCOLUUPOBAHHBIX C
WHTOKCHUKALMEH HWIN TOBPEXAEHUEM, TAaKUM Kak TpaBMa, KPOBOMOTEpPS, LIOK HIIH
XUPypTrUYecKass oOmepanusi, BKJIOYas TPAHCIUIAHTAIMIO, TMPENOTBPAINEHUS MM
J€YEHHs] TMAaTOJIOTUYECKUX OCJOKHEHHH, aCCOMHUPOBAHHBIX C HMHCYJIMHO3aBHCHUMBIM
caxapHbIM QUabeTOM; MPEeAOTBPALeHHU/YMEHbIIEHNs pUCKa HHpapKTa MUOKapaa HIJIH
TpoM0O03a; MPEeAOTBPAILCHHUS UM JICUCHUsI OT€Ka MM MOBBIIIEHHONH NMPOHULIAEMOCTH

KanuJUJIsipOB;, WM TPENOTBPALICHHS/YMEHbIIEHUST KOPOHAPHON 3HIOTENHaNbHON

nucHyHKIUH, BBI3BAHHON CepPaEYHO-JIETOYHbBIM IMIYHTAPOBAHUEM u/un
KapAUOIJIETUEN.
19. Ilpumenenue coenuHeHuss no Jawobomy u3 nyHKkToB 1 - 14 wmim ero

bapMaLeBTHYECKU MPUEMIIEMOH COJIM AJII MPUTOTOBJICHHS JIEKAPCTBEHHOTO CPEICTBA
IJIsi TPENOTBpPAIlEHUs] WU JIYEHUs] BACKYJHUTHbIX 3a00JIeBaHUN MM HApYIIEHUN;
BOCMAJIUTENbHBIX 3a00JI€BaHUI MM HAPYIICHUH, BOBJIEKAKIUX BHYTPUCOCYAHCTOE
BBICBOOOKJIEHHE MUKPOBE3UKYJ, HUMMyHOKOMIUIeKCHBIX (IC) 3aboneBanuii wuiu
HapyLIeHUH, HEHpOIereHepaTUBHBIX 3a00JI€BaHUN WJIM HAPYLIEHUIH, BOCTIAJIMTENbHbIX
3a00NeBaHUNA MJIM  HApPYIIEHUH, CBSI3aHHBIX C KOMIUIEMEHTOM; OyJIJI€3HBIX
3a00eBaHUN UIIM HAapYLICHHUH; 3a001€BaHNI UJIM HapYIIEHUH, CBI3aHHBIX C HIIEeMHUEH
W/MIM ~ WIIeMHYECKUM  penepPy3vMoOHHBIM  TOBPEKICHHUEM,  BOCIAJIUTENbHBIX
3a00NeBaHUN WMJIM HApyLIEHWH KHINEYHHWKA, AYTOUMMYHHBIX 3a00JeBaHUN WU
HapyIIeHUH,  3J0KAaYeCTBEHHOTO  HOBOOOpPA3OBaHWS,  BPENHBIX  IMOCJIEACTBUH
KOHTAKTHOW 4YYBCTBUTEJIBHOCTM M  BOCHNAJ€HUsS, BBI3BAHHOTO KOHTAaKTOM C
CUHTETUYECKMMU IOBEPXHOCTSAMHU, MOBBIMIEHHOW aKTUBALUU JEUKOLUTOB H
TpoMbonuTOB (M ©WX UHPUIBTPALMH B TKAHH), NATOJOTHYECKUX OCJIOKHEHUH,

aCCOLNMHUPOBAHHBIX C I/IHTOKCI/IKaLIPIefI HUJIN TMOBPEXKACHUEM, TaKUM KakK TpaBMa,
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KpPOBOMOTEPs, IIOK WM XUPYpPTUUEcKas oOmnepanus, BKJIOYas TPaHCIJIAHTALUIO,
MaTOJOTMYECKUX OCJIOXKHEHUHN, aCCOLUMUPOBAHHBIX C MHCYJUHO3aBUCUMBIM CaxapHbIM
nuaberoMm, pucka uH(papkTa MUOKapaa uiau TpombOO3a;, OTeKa WU IOBBILIEHHOU
NPOHULIAEMOCTH KAMUJUJIAPOB, MJIM KOPOHAPHOH SHAOTENHANbHON AuCHYHKIUHU,

BBI3BaHHOM CEPACYHO-JICTOYHBIM IIYHTUPOBAHHUEM u/unu Kapnnonnemeﬁ.

20. Cmnoco0 neueHHsT BACKyJUTHBIX 3a00JieBaHWUN WM  HapyLIEHUIH,
BOCMAJIUTENbHBIX 3a00JI€BaHUA MJIM HAPYIICHUH, BOBJIEKAKIUX BHYTPUCOCYAHCTOE
BBICBOOOKIEHHE MUKPOBE3UKYJ, HUMMyHOKOoMIUIeKCHBIX (IC) 3aboneBanuii wuiu
HapyUIeHUH, HEHPOIereHepaTUBHBIX 3a00JI€BaHUN WJIM HAPYLIEHUH, BOCTIAJIMTENbHbIX
3a00NeBaHUNA MJIM  HApPYILIEHWUH, CBSI3aHHBIX C KOMIUIEMEHTOM; OYJIJI€3HBIX
3a00eBaHUN UM HAapyLICHUH; 3a001€BaHNH UJIM HapYIIEHUH, CBI3aHHBIX C HIIEMHUEH
W/MIM ~ WIIeMHYECKUM  penepy3moOHHBIM  MOBPEXKACHHUEM;  BOCHAJIUTENbHBIX
3a00NeBaHUN WMJIM HApyLIEHWH KHIIEYHHWKA, AYTOUMMYHHBIX 3a00JeBaHUN WU
HapyIIeHUH,  3J0KAYeCTBEHHOTO  HOBOOOpPA3OBaHWS,  BPENHBIX  IOCJIEACTBUHN
KOHTAKTHOH YYBCTBUTEJBHOCTH M  BOCHAJEHHUS, BbI3BAHHOTO KOHTAaKTOM C
CUHTETUYECKUMH I[IOBEPXHOCTSAMH, TMOBBIIIEHHON aKTUBAUHMU JEHKOLUTOB U
TpoMOOMTOB (M HUX HUHQUIBTpPAMM B TKAHU), NATOJOTHYECKUX OCJIOXKHEHUH,
aCCOLMMPOBAHHBIX C HWHTOKCHKAIMEeH UM TOBpEXIAEHHEM, TaKHM KakK TpaBMa,
KPOBOIOTEPS, INOK MWJIM XHUPyprudeckas omnepauusi, BKJIKOYas TPaHCIJIAHTALHUIO;
NaTOJOTUYECKUX OCJIOKHEHUH, aCCOLMUPOBAHHBIX C MHCYJHUHO3aBUCHMBIM CaXapHbIM
nuaberom, pucka uHpapkTa MUOKapma uiau TpomOO3a;, OTeKa WU TMOBBIIIEHHOU
NPOHULIAEMOCTH KANMWJUJIAPOB, MJIM KOPOHAPHOH OHAOTENHANbHON AucyHKIUH,
BBI3BAHHOH  CEpAEYHO-JIErOYHbIM  IIYHTHPOBAHWUEM  W/WJIU  KapAHOILIETHEN;
BKJIIOYAIOLIUN BBEIECHUE MAIUEHTY 3(P(HEeKTHBHOrO KOJUYECTBA COCNUHEHUS (POPMYJIbI

(I) mo mrobomy u3 nyHKTOB 1 - 14 wim ero papMaLeBTHYECKH MPUEMIEMON COJH.
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