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4H-ITMPPOJIO[3,2-C]ITMPUIMH-4-OHOBBIE COEJMHEHUW A

O6nacTe npuMeHeHHus1 H3o0peTeHust

U300peTeHne OTHOCUTCS K 3aMemeHHbIM 4H-nupposno[3,2-clnupuauna-4-0oHOBbIM
COEIUHEHUsAM, CIOcOo0y UX MOJYUYEeHUs] U BApUAHTAM UX MPUMEHEHHUS.

NPEANOCBIIKHU CO3AAHUA U3OBPETEHUA

CemelicTBO THPO3MHKMHA3 pernentopa snunepmaibHoro ¢akropa pocra (EGFR
win EGF-penentop) cocrout u3z 4 unenos: EGFR (Erbbl, Herl), ERBB2 (Her2),
ERBB3 (Her3) u ERBB4 (Her4). EGFR onocpenyer akTHBaLMI CUTHAJBHBIX NMyTEH
MAPK wu PI3K wu Tem cambiM peryaupyer npoaudepannto, nuddepeHunanuro,
MUTpalMi0 W BbDKHBaeMocTb kierok (Pao wu gp., 2010). Ammiudpukanus,
cBepxskcnpeccuss u myrtanuu reHa EGFR wacTto HabnmronmaroTcs mnpu pa3UYHBIX
NpU3HAKaX 3JI0Ka4YeCTBEHHOIO HOBOOOPA30BAHUS M CBS3aHBl C IJOXUM IPOTHO30M
(Gridelli u np., 2015).

Ilpu apenokapuuHoMe Jserkux, Myrtauuun EGFR  pacnopoctpanensl vy
npubnusurenpHo 15% 3amagHBIX MAaUEHTOB M BIJIOTh A0 50% BOCTOYHOA3MATCKUX
nauueHToB (Paez u ap., 2004). DTu MyTauuu TUNHUYHO BCTPEYAOTCS B OJHOM H3
YeThIpeX SK30HOB — B 3k30Hax 18-21 - B kuHaznoMm nomeHe EGFR (Paez u np., 2004).
Haubonee pacmnpocTpaHeHHBIMH akTHBUpyOIMMU MyTauusmu B EGFR sBnsroTcs
TOYeUHass MyTauus B BK30He 21, mpuBoasmas K 3aMeHe JieWlMHa Ha apruHUH
(L858R), u Mmenkas nenenuss BHYTPU pPaMKH CUYUTBIBAaHHS B 3K30He 19, koropas
NPUBOIUT K YAAJeHHIO deTbipex amMmuHoKucioT (del19/del746-750) (Pao u ap., 2010).
OnoOpeHHble yNpaBjeHHEM IO KOHTPOJK 3a mpoaykramu u Jjekapctsamu CIITA
uHruoutopsl reputuHUO, 3paoTHHUO u adaTuHHO, HAlEJEeHHbIe HAa MYTAalLHH B
sk3oHax 18, 19 u 21 EGFR, 3¢ ¢dexTuBHb y manueHTOB, HO OTBET 4HacTO OBIBaET
HenponosukuTenbHbIM (Mok u np., 2009; Sequist u np., 2013). PesucteHTHOCTD Y
TaKWX MAIUEHTOB YacCTO BO3HUKAET B OTBET HA NPUOOpPETEHHE BTOPOH MYyTalluH,
T790M (Pao u ap., 2005). MHruGutopsl BTOPOro MOKOJEHUs, Hanpumep, apatrunHuo,
HEOOpaTUMO HALEJNIEHbl HA 3Ty MYTaUHIO, HO IO-TIPEXHEMY SBISIOTCS MOILIHBIMU
uaruouropamu EGFR paukoro Ttwuma, 49TO MNPUBOAUT K OrPAaHUYMBAKOINEH 103y
TOKCUYHOCTH M HENOCTaTO4YHON »s¢ddexTuBHOCTH Yy mnanueHToB. HeoOpatumblii

UHTUOUTOpP  TPEThEro  IOKOJEHUs, OCHUMEPTHUHHO, KOTOPBIH MaKCUMU3HUPYET
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AKTUBHOCTb B OTHOomeHuu T790M npu MUHUMH3aUUM AKTUBHOCTU B OTHOLIEHUHU
EGFR nuxoro tumna, spdextuBen y mauneHToB ¢ mytaHtoM T790M u B Hacrosiuee
BpeMsl SIBJISIE€TCA CTaHAAPTHBIM JedueHueMm A T790M-monoXUTENbHBIX MaLlMEHTOB
(Mok u ap., 2017). OcumepTunu® Takxe of00peH B Ka4eCTBE TEPANUH NEPBOH JIMHUH
aist nanuentos ¢ mytauusiMu EGFR B sk30nax 19 unm 21 (Soria u ap., 2018).

OnHako, y MaIlMeHTOB TAaK)Ke€ pPa3BUBAETCS PE3UCTEHTHOCTb K HEOOpaTHMBIM
unruburopam EGFR TpeTbero mnokosieHus, TakuM Kak ocuMepTUHHO. OnHUM u3
OCHOBHBIX BBISIBJIEHHBIX MEXAaHH3MOB PE3UCTEHTHOCTH K OCUMEPTHHHUOY SIBISETCS
MOsIBJIEHNE MyTallMM LUCTEUHA B MOJIOXKEHUM 797, 3akNrOUaroleiicss B ero 3aMeHe Ha
CepUH, YTO NPUBOAUT K IMOTEepe KOBAJEHTHO B3aUMOJEHCTBYIOLIETO LHUCTEUHA U
noTepe YYBCTBUTEJBHOCTH K HeoOparumeiM uHrudOuropam EGFR, mnocnme udero
NPOrpecCUPYIOIIUM MalMeHTaM B HACTOsLee BpeMs AOCTYMHbI TOJIbKO OTpaHUYEHHbIE
Bo3moxxHocTH JedeHust (Thress u np., 2015; Oxnard u np., 2018). Takue myrauuu
C797S Taxkxe MOTYT BO3HHUKATh P NPUMEHEHHH OCUMEPTHHHOA B KaueCTBE TEPAaNUuHU
nepBoil JUHUM Tpu orcyTcTBuu MyTtanmuu T790M (Ramalingham wu gp., 2018a;
Ramalingham wu np., 2018b). HoBas HampaBieHHas Tepamnusi, KOTOpas CIocoOHa
KOHKPETHO BO3J€HCTBOBAaTh Ha MNPHOOPETEHHYIO pe3ucTeHTHyro Mytanuio EGFR-
C797S, Oyner odeHb MoJIe3HA IJIs TAKUX MALMEHTOB.

B nmnporuBomonoxHOCTh 3TOMY, U 3a uckiodeHueM A763 Y764insFQEA,
MEJIKUEe MHCEePLUUU BHYTPU paMku cuuTbiBaHUs B 3k30He 20 EGFR pe3sucTeHTHBI KO
BCeM KJMHHYeCKH onoOpenHeiM uHrubutopam EGFR B no3ax, IOCTHXHUMBIX Y
NAallUeHTOB C PAaKOM JIETKMX, U COCTaBJAKT HEYJAOBJIETBOPEHHYIO MEIULHUHCKYIO
notpedbHocTh (Yasuda u ap., 2013).

IMauuenTtsl ¢ uHcepuusmu B 3k30He 20 EGFR, Takumu xax V769 D770insASV,
D770 N771insSVD, D770 N771insNPG, N771 P772insH, H773 V774insH,
H773 V774insNPH, V774 C775insHV, neMOHCTpUPYIOT OCOOEHHO  HHU3KHUE
NOKa3aTelu OTBETHOW peakuWMu Ha BCce ONOOpEHHbIE B HACTOSAIIEE BpEMs
HanpasieHHple Ha EGFR cmocoObl Tepamum, 4YTO TNPUBOAUT K 3HAYUTEIBHOMY
CHUJKEHHUIO BBDKHMBAEMOCTH 0€3 MpOrpeccupoBaHMs, a Takke oOIIell BBIKHBAEMOCTH
(Chen u np., 2016). Dto OBLIO TOKA3aHO IJIsi MHTUOUTOPOB MEPBOTO MOKOJIEHUS
sproTuHuba u repuTHHUOA, a TAKXKE I HHTHOUTOpPA BTOPOTO MOKoJeHus adpatuHuba
(Chen u np., 2016; Yang u ap., 2015).

Takum oOpa3oMm, CTaHAAPTHBIM JIEUEHUEM MJIsl IAlUEHTOB C HHCEPLUSAMHU B

skx30He 20 EGFR B HacTosiee BpeMs sIBISETCA XUMUOTEpPAIUs.
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Takoit xe npoduae pe3suCTEHTHOCTH HAOMIOANCS AJS MHCEPLUHOHHBIX MyTalHi
B 5k30He 20 B ERBB2 (manpumep, ERBB2 A775 G776insY VMA umeer HauGonpmuii
MOoKa3aTejb PacNpOCTPAHEHHOCTH), €Ile OAHOro ujieHa cemelicTBa peuentopoB EGF
(Arcila u np., 2012), u HekoTropbix HeoObuHbIX MyTanuii EGFR, Ttakux xak L681Q
(Chiu u np., 2015).

Heckonpko HeoOpaTUMBIX HHTHOMTOPOB B HACTOSAIIEE BpeMs MPOXOMAST
KJIMHUYEeCKHUE MCIBITAHUS IJIsI JIeYeHUs] ManueHToB ¢ uHcepuueit B sk3oHe 20 EGFR:
OCUMepPTHHUO, MepBOHAYANIBHO ONOOpPEHHBIN MU JiedeHUss manueHToB ¢ T790M
mytantom NSCLC (Flocch wu gp., 2018); mnosuormnud (HM-781-36B),
HeyTBepkaeHHbIH uHruoOutop pan-Her, maunenennoiii Ha EGFR, Her2/neu u Her4
(Robichaux u ap., 2018); a Taxxxe TAK-788 (AP32788) (Doebele u np., ASCO 2018).
Cpenu HuX, mepBble KIMHUYECKHE NaHHbIE ObLIM OMyOJMKOBAHBI IJI MO3UOTHHUOA U
TAK-788. Oba coenmHEeHHs YETKO AEMOHCTPHPYIOT KJIMHUYECKYI 3(PPEeKTUBHOCTD Y
nauneHToB ¢ uHcepuued B 3k30He 20 EGFR. Opnako B cnyyae oO0oMX KJIMHUYECKHUX
UCIIBITAHUN COOOIIANIOCh O CEPbE3HBIX HEXKENATENbHBIX SIBJIEHUSIX, OMOCPEIOBAHHBIX
uarubuposannemM EGFR pukoro Tuma, u 3TH HEXeJNaTelNbHbIE SIBICHHS MOTYT
OTPAaHUYUTH KIMHUYECKYIO NIPUMEHUMOCTb.

OTHOCHUTENBPHO HENaBHO ObUIM OMyOJMKOBAHBI HOBBIE JAHHBIE JOKJIMHUYECKHX
UCCIENOBAHUN sl ABYX JOINOJHHUTENbHBIX COEIMHEHUN, JEeMOHCTPHUPYIOIIUX
aktuBHOCTh B oTHomeHuu EGFR ¢ uncepuueit B sk3oHe 20: TAS6417 (TCP-064) u
coenunenue la (Hasako u ap., 2018; Jang u np., 2018). Anst 3TUX ABYX COENMHEHUH
KJIMHUYECKUE PE3YJIbTAThl MOKA OTCYTCTBYIOT.

Takum obpaszom, myranT EGFR sBnseTcss MHOroo0Oemarmeidl MUIIEHbIO s
JE€KapCTBEHHBIX NpPenapaToB sl JICUEHHUs 3JI0KaYeCTBEHHBIX HOBOOOpazoBaHuii. B
YaCTHOCTH, NALMEHTbl C NEePBUYHON pPE3UCTEHTHOCTBHIO, pa3BUBILIEICS BCIEACTBUE
uncepunii B 5k30He 20 EGFR, k ogoOpennbiM criocobam, HaneneHHsiM Ha EGFR, Ha
CEerOJHSIIHUN JeHb HMMEIOT JIMIIb HECKOJbKO BapUAaHTOB JIEYEHMS, U CYLIECTBYET
Oosnpimasi mOTpeOHOCTP B HOBBIX  AJbTEPHATHBHBIX  W/HMJIH  YJYYLIEHHBIX
TEPaNeBTUYECKUX CPEACTBAX C LENbI0 00eCneYeHns] TAKNX MalueHTOB 3P EeKTHBHBIMU
U XOopowmo mnepeHocuMbIMU crnocobamu Tepamuu (Oxnard w gp., 2013). Takum
obpasom, momHubsle uHruOutopel myranta EGFR, B wactHocTH, myranta EGFR ¢
MHCEPLMOHHBIMU MyTaLMsAMHU B 3k30HEe 20, KOTOpble NIEMOHCTPUPYIOT CEIEKTUBHOCTD,
yaydieHHyo B conoctrasiennu ¢ EGFR nukoro tumna, npeactaBisitoT coOoil LieHHBIE

COCANHCHUS, KOTOPbIC NOJI2KHBI JOMOJJHATE BO3MOKHOCTHU TEPANCBTUYICCKOI'O JICHCHUA



10

15

20

25

30

au00 B BHJE OTIAENBHBIX CPEACTB, JMOO B KOMOWMHALMHU C APYTHUMU JIEKAPCTBEHHBIMHU

npenapaTramMmi.

KPATKOE H3JIOKEHUE CYIIHOCTHU U30BPETEHUA

Hacrosmee wnzoOperenne oOecrnedunBaeT COEAUHEHHs, KOTOpPble HHTHOMPYIOT
mytadiT EGFR; B ocobennoctu, EGFR, Bkitowaromuii OAWH WJIH HECKOJbKO
MHCEPLUUOHHBIX MyTauuil B 5k30He 20, mytauuto L858R unm menkyw nenenuro
BHYTPU PaMKHU CUHMTBIBAHHUS B 3K30HE 19, B NPUCYTCTBUU HIU OTCYTCTBUE MyTaLHU
C797S. DTu coenuHeHHUs, KpOMe TOro, oOJafal0T MOHUKEHHOW aKTHUBHOCTBIO IO
orHoweHuto k EGFR nukoro tuna.

bruto 0OHapyXeHO, YTO COENMHEHHS HAcTOAIero wu3o0peTeHus o0JagamT
HEOXUJAAHHBIMU U BBIFOJHBIMHU CBOMCTBaMHU.

B uactHOCTH, HeoXuOaHHO ObBLTIO OOHAPYXKEHO, YTO YKa3aHHbIE COEIUHEHUS
HacTosimero — u3oOperenus  sddextuBHO  mHrHOUpyroT  MmytaHt EGFR ¢
WHCEPUHOHHBIMU MyTauusMu B 3k30He 20, B uacTtHocTH, ¢ D770 N771lins SVD
uHcepuuner B 3k30He 20 ¢ ICso Hmxke 5 HM. bosee TOro, HeOXHUOaHHO OBLIO
o0HapyXeHO, YTO YKa3aHHble COEIMHEHHS JAOMIOJHUTEIbHO JE€MOHCTPUPYIOT
KJIETOUHYIO aKTUBHOCTH HMKe | MKM B kieTouHbix nuHusXx BA/F3, 3asxopuBaromux
EGFR c V769 D770insASV, D770 N771insSVD, D770 N771insNPG,
N771 P772insH unu H773 V774insNPH wuncepumsamu B sk30He 20. Bonee Toro,
ONKMCAaHHBbIE B JaHHOW 3asBKE COEIMHEHUS AKTHUBHBI B KJIETOYHBIX JHHHSX BA/F3,
saskopuBaromux D770 N771insSVD C797S. Kpome TOro, omucaHHble B JaHHOU
3asBKe coequHeHus 3P(HeKTHBHO HMHTUOUPYIOT mpoaudepannio KJIETOYHBIX JHUHUN
BA/F3, Hecymmux aktuBupyrooumue myraund EGFR ¢ wmnmnm 6e3 myramuii C797S
npuobperennoit pesuctentHoctn (EGFR E746 A750del, L858R, E746 A750del
C797S, L858R C797S), neobOsrunbix mytanuit EGFR (EGFR L681Q), unu ERBB2
uHcepuuu B 5k30He 20 A775 G776insY VMA.

HeoxxuaanHO 3TU COeqUHEHUs NOMOJHUTENBbHO NPOSBISAIOT IO MEHbLIEH Mepe 5-
TH KpPaTHYK CEJEKTUBHOCTb B AHTUNPOJIU(EPATHUBHOM aHAIH3€ C KJIETOYHBIMH
muHussmu BA/F3, 3askopuBaromumun EGFR ¢ D770 N77lins SVD wuncepumeil B
sk30He 20, B comocrtaBieHun ¢ kjaetkamu BA/F3 nukoro Tuma, 3asKOpHBAIOIMHMU
EGFR, u BCiencTBue 3TOr0 UX MOXKHO NMPUMEHSTh IJIS JIEUEHUS WIJIH NMPOPHIAKTUKH
3a0oNieBaHU HEKOHTpoOJHpyeMoro(-oif) pocrta KJIeTOK, mnponudepanuu u/unu

BBIDKUBA€MOCTHU, HEMIOAXOAAMNUX KICTOYHBIX UMMYHHBIX OTBCTOB, UJIN HCIIOAXOAAMIUX
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HEKOHTPOJUPYEMBIM(-0#1) POCTOM KJIETOK, npojudepauneidl W/uiu BbLIKHBAEMOCTHIO,
HEMOAXOASAIIUMH KJIETOYHbBIMH HMMYHHBIMH OTBE€TaMH, MWJIH HENOAXOAAIUMHU
KJIETOUHBIMH BOCHAJUTEJIbHBIMU OTBETaMH, omocpenoBaHHbIMU MyTaHTOM EGFR c
UHCEPLUOHHBIMU MyTalUMsIMH B 3k30He 20, w/unu ymeHbineHus: (Win OJIOKMPOBKH)
nponudepanuu Kietok, 3askopuBaroiinx EGFR ¢ HHCEpIUMOHHBIMH MyTaLMsIMHU B
sk30He 20, HampuUMep, TaKUX KaK I'eMaTOJIOTHYECKHE ONMyXOJH, COJUIAHBIE OMyXOJIH,
W/MIM WX MEeTacTa3bl, HampuMep, JIEHKEMUH W MHEJOAUCIIIIACTUYECKUH CHHIPOM,
3JI0Ka4€CTBEHHbIE JTUM(POMBI, OMYXOJH TOJOBBI M LIEH, BKJIIOYAs OMyXOJH TOJOBHOIO
MO3ra M MeTacTa3bl B TOJIOBHOH MO3r, ONYyXOJU TPYIHOW KJIETKH, BKJIOUYAsS
HEMEJIKOKJIETOYHbIE M MEJIKOKJIETOUYHBbIE ONMYXOJH JIErKOTO, TaCTPOUHTECTHHAJbHBIC
ONMYyXOJIM, OJHIOKPUHHBIE ONYXOJIH, ONYyXOJHW MOJOYHON IKeJe3bl H Jpyrue
IUHEKOJIOTHYECKHE OINYXOJH, YPOJIOTHYECKHE OINYyXOJH, BKIIOYAs pEHaJIbHbIE
OMYXOJIH, ONMYXOJH MOYEBOTO IMY3bIPsI U NMPEACTATENbHOMN JKeNe3bl, ONyXOJH KOXHU H
CapKOMBI, U/HJI UX METACTa3bl.

Onucanue usodperenus

B cooTBeTcTBUH C NEPBBLIM ACIICKTOM, I/1306peTeHI/Ie OTHOCHUTCA K COCAUHCHUIO

dbopmyist (I)

R3
R2
O HN R’
HN | N\ / \N
N —
H
o)
3
(HCR),
*X
Y
5
(R")
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B KOTOPOU:

R' mpencraBusier coGoii MeTu, sTun, TpudTopMeTH, 2,2-1udGTOPITHL,
LIUAHO, XJIOpP, OpOM, METOKCH HJIU JU(PTOPMETOKCH,

R> mpencraBaser coboil BODOPO, METHI, STHI, GTOP, XJIOp HIH GPOM;

R’ mpencrasuser coboii Bogopon miau Gprop;

R NpeacTaBisieT cOO0H BOAOPOI HIH METHJI,

R’ HEe3aBHCHMO B KaXJOM CIIy4ae MPeACTaBIseT COGOH BOXOPOL,
tpudpTopmermn unu C;-Cs ankui, npuuem

R’ mpucoenuHeH K T060MY aTOMy Yriepoaa KOJbLa;

R® HesaBHCHMO B KaXIOM Ciydae mpeacrasiser coboii Bogopox, Ci-Cs-amkum
mwiu C1-Cs3-rajoreHaakui;

7 o
R npencrasiseT coboit Ci-Cs-amkun unu C,-Cs-rajloreHalku,

R® mpencrasaser co6oit Ci-Cs-amkun unu C,-C3-ranoreHasku;
X  mpencrasisier coboit NR' mim O;

Y  mpexncrasuser coboit NR® umn O;

m  mpexacrtasisiet cobowi 0, 1, 2 wim 3;

n npencrasuseT coboi 0 mnm 1,

unu N-OKCUZy, COJU U TayTOMEPY YKa3aHHOIO COEIUHEHUs, UJIU COJIU
yka3aHHOro N-OKcuja uiu Tayromepa. B HEKOTOPBIX BapuaHTax OCYLIECTBJIEHUS 1O
MeHbIIeit Mepe ABe R’ rpymmbl sSBAAIOTCS réeMHHANBHBIMU FPYINaMu (T.e. TPyIIaMH,
NPUCOENNHEHHbBIMU K OMHOMY M TOMY K€ aTOMY YTJepoaa).

Bo BTOpoMm acnekTe nzobpereHne OTHOCUTCS K coenuHeHuto Gopmyasl (I), kak

OIMHUCAHO BBHIIIIE,

rue:

R npencTaBiseT COOON METHII, STHJI, XJIOP, METOKCH HJIH JUPTOPMETOKCH,
R® mpexcraBisier coGoil MeTHI, STIIL, GTOP HIH XJIOP;

R’ mpencraBusier coGoii Bogopon win GTop;

R* npencTaBiseT coO0H BOOOPOI MIIH METH,

R’ npencTaBiseT coO0i BOOOPOA, METHII UK TPUPTOPMETHI, MPUIEM
R’ mpucoenuHeH k 1060MY aTOMy Yriepoaa KOJbLa;

R® npencTasiseT coO0i BOOOPOA, METHJI UJIH TPUPTOPMETH,

R’ mpencrasisier co6oii C1-Ca-ankun unn Cy-Cs-GTopanku;

R® mpencraBmser co6oii C1-Ca-ankun unn Cy-Cs-GTopanku;

X  mpexncrasuser coboit NR' umu O;
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Y  mpexncrasuser co6oit NR® umu O;

m  mpexacrtasysier coboii 0, 1 unm 2;

n npeacrasiseT coboit 0 unum 1,

iy N-OKCHUJly, COJIM UJIU TAYTOMEPY YKA3aHHOTO COENMHEHUS, NN COJIU
ykazaHHOro N-OKCHJla UK TayTOMEpa.

B tperbem acnekte nzoOpeTeHne OTHOCUTCS K coenuHeHuto Gopmysl (I), kax

OINMHUCAHO BBHIIIIE,

rue:

R! npeacTaBiseT COOON METHJI, STHJI, XJIOP MU METOKCH,
2 o

R” mpencrasnsier coboit pTop unm Xjaop;
3 o

R’ mpencrasnsier coboii Bopopona unu GTop;
4 o )

R" mpexncraBnser coboli Bogopox;
5 o

R’ nmnpencrasasier coOoi BOAOPOA WIIM METHI, MPHYEM
5

R’ npucoennteH k 1r000My aTOMy yrieponaa KoJbLa;
6 o )

R” mpencraBnseT coOol BOgOpoOX;

R’ mpencraBaser coboit MeTHI,

R® mpencraBmser coboit Metu, 2,2,2-TpudTOPITHI MK 2,2-1HbTOPITHI,
X  mpexncrasuser coboit NR' umu O;

Y  mpencrasaser co6oit NR® umu O;

m  npexacrtasisieT coboii 0, 1, wiu 2;

n npexncrasuser coboi 0 win 1;
iy N-OKCUJZly, COJIM UJIU TAYyTOMEPY YKA3aHHOTO COEAMHEHUs, UJIH COJIU
ykaszaHHOro N-OKCHAa WU TayToMepa.
B yeTBepTOM acmekTe nzoOpeTeHne OTHOCUTCS K coenuHennto ¢opmyns (I), kak
OMHUCAHO BBILIE, KOTOPOE BBIOMPAIOT U3 TPYIIIBI, COCTOSAIIEH U3:
3-(3-xmop-2-MeTokcuaHuInHO)-2-{3-[(1,4-1MOKCaH-2-1JI)METOKCH |TUPUAUH-4 -
un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c]nupuauH-4-oHa
3-(3-xmop-2-metokcuaHunuHo)-2-(3-{[(25)-1,4-nuokcan-2-
WJI|METOKCH } mupuAnH-4-un)-1,5,6,7-reTparunpo-4H-nuppono[3,2-c|nupuanuH-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{[(2R)-1,4-nuokcan-2-
WJI|METOKCH j mUpUAnH-4-11)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-ona
2-{3-[(1,4-nuokcaH-2-un)MeTOKCH |nupuauH-4-un}-3-(3-prop-2-

METOKCHAaHUIUHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-oHa
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2-(3-{[(295)-1,4-nuokcaH-2-ni|MeTOKCH } MUpUANH-4-11)-3-(3-pTOp-2-
METOKCHaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuann-4-oHa
2-(3-{[(2R)-1,4-nuokcaH-2-mi|MeTOKCH } mUpUuauH-4-1n)-3-(3-pTop-2-
METOKCHAaHUINHO)-1,5,6,7-reTparuapo-4H-nupposno[3,2-clnupuaun-4-ona
3-(2,3-puxnopaHununo)-2-{3-[(1,4-1MOKCaH-2-UI)METOKCH |IUPUANH-4 -1 } -
1,5,6,7-trerparuapo-4H-nuppono[3,2-c|nupuaua-4-ona
3-(2,3-nuxnopanuinuHo)-2-(3-{[(25)-1,4-nnokcaH-2-ua|METOKCH } TUPUAUH-4-
wi)-1,5,6,7-terparunpo-4H-nupposo[3,2-c|nupuaun-4-ona
3-(2,3-nuxnopanmnnHo)-2-(3-{[(2R)-1,4-nnoKCcaH-2-1JI|METOKCH | TUPUIHH-4-
wn)-1,5,6,7-terparunpo-4H-nuppoino[3,2-c|nupuann-4-ona
3-(3-xmop-2-meTmnanunuuo)-2-{3-[(1,4-1uoKcaH-2-1J1)METOKCH |TUPUIUH-4-
un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c]nupunuH-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{[ (3R)-4-meTunmopdonun-3-
WJI|METOKCH j MUpUANH-4-un)-1,5,6,7-reTparunpo-4H-nupposno[3,2-c|nupuanuH-4-oHa
3-(3-¢gTop-2-meTokcuaHunuHo)-2-{3-[(4-mMeTunmoponuu-2-
WI)METOKCH |nupuaun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-ona
3-(3-¢pTop-2-merokcnanunuuo)-2-(3-{[(2R)-4-meTunmopdonun-2-
WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ona
3-(3-¢pTop-2-merokcuanununo)-2-(3-{[(25)-4-meTunmopdonun-2-
Wwi|MeToKcH jnupuaun-4-un)-1,5,6,7-rerparugpo-4H-nuppono[3,2-c]nupunnna-4-ona
3-(3-x10p-2-MeTOKCHAHUINHO)-2-{ 3-[(4-MmeTuamopdonun-2-
Wi)MeTOKCcH |nupuaun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuaun-4-ona
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{[(2R)-4-meTunmopponun-2-
W |MeTOKCH j mupuauH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuauH-4-oHa
3-(3-xnmop-2-meTokcuaHunuuo)-2-(3-{[(25)-4-meTunmopdonuu-2-
WJI|MEeTOKCH } mupuaAnH-4-un)-1,5,6,7-reTparunpo-4H-nuppoino[3,2-c|nupuauH-4-oHa
3-(3-xmop-5-pTOop-2-MeTOKCHAHMIHHO)-2-(3-{[4-MeTunmopdonnH-2-
WJI|METOKCH } TUpUANH-4-11)-1,5,6,7-reTparunpo-4H-nuppono[3,2-c|nupuanuH-4-oHa
3-(3-xmop-5-pTop-2-MeToKcHaHMINHO)-2-(3-{[1,4-nuoKkcan-2-
WJI|METOKCH } TUpUANH-4-11)-1,5,6,7-reTparunpo-4H-nuppomno[3,2-clnupuaun-4-ona
3-(3-¢pTop-2-merokcuanununo)-2-(3-{[(35)-4-merunmopdonaun-3-
WJI|METOKCH j MUpUANH-4-11)-1,5,6,7-reTparunpo-4H-nuppoino[3,2-clnupunun-4-ona
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{[(3.5)-4-merunmopdonun-3-

WJI|METOKCH j MUpUAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ona
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2-(3-{[(25)-4-(2,2-gudpTop3TUN)MOPDHONUH-2-UT|METOKCH } MTUPUANH-4-111)-3-(3 -
dTop-2-MeTokcuaHuNuHo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(3-pTop-2-merokcnanunuuo)-2-(3-{[(25)-4-(2,2,2-TpudpropsTun)mopponun-2-
WI|MeTOKCH j mupuaun-4-un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuanna-4-oxna
3-(3-x10p-2-METOKCHAHUINHO)-2-{3-[2-(4-1MOKCaH-2-UJ)3TOKCH | TUpUANH-4-
uin}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c]nupuauH-4-oHa
3-(3-xnmop-2-merokcuaHunuuo)-2-(3-{2-[(2R)-1,4-nuokcan-2-
W |3TOKCH jiupunuH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunun-4-ona
3-(3-xmop-2-MeTokcuaHuInHO)-2-(3-{2-[(2S5)-1,4-nuokcan-2-

WJI|3TOKCH jIupuauH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunun-4-oHa
3-(3-xmop-5-pTop-2-MeToKCHaHMIHHO)-2-(3-{[(25)-4-MeTunmop¢onun-2-
WJI|METOKCH } mupUAnH-4-1n)-1,5,6,7-reTparunpo-4H-nuppono[3,2-c|nupuauH-4-oHa

3-(3-xmop-5-pTop-2-MeToKCHaHMINHO)-2-(3-{[(25)-4-(2,2,2-
TpudTOp3ITUI)MOPPONHH-2-UT|METOKCH j TUpUAnH-4-1m)-1,5,6,7-TreTparunpo-4H-
nuppoio[3,2-clnupuauH-4-oHa
3-(3-xmop-2-3TUnaHuauHo)-2-{3-[(4-meTunMopPOINH-2-1IT)METOKCH |TUPUIUH-
4-un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(3-xnmop-2-MeTokcuaHunuHo)-2-{3-[(5,5-aumernn-1,4-nuoxkcan-2-
WI)MeTOKCH Jnupuaue-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ona
3-(3-xnop-2-meTokcuaHuanno)-2-(3-{[(2R)-5,5-numerun-1,4-nuokcan-2-
WI|MeTOKCH jmupuaun-4-un)-1,5,6,7-rerparugpo-4H-nuppono[3,2-c]nupuann-4-ona
3-(3-xn0p-2-meTokcuaHuIuHO)-2-(3-{[(25)-5,5-numerni-1,4-nuokcan-2-
W |MeTOKCH j mupuauH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-ona
2-(3-{[(2R)-5,5-numeTni-1,4-1uOKCaH-2-1JI |METOKCH } MUpUANH-4-11)-3-(3-
¢dTop-2-MeTokcHaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppoino[3,2-clnupunun-4-ona
2-(3-{[(295)-5,5-numeTnn-1,4-1uoKCaH-2-MJI|METOKCH } MUPUANH-4-11)-3-(3-
¢dTop-2-MeToKkCcHaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppoio[3,2-clnupunun-4-ona
2-(3-{2-[(2R)-1,4-nuokcan-2-uia|3TOKCH  TupuanuH-4-un)-3-(3-prop-2-
METOKCHAaHUIUHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
2-(3-{2-[(295)-1,4-nuokcan-2-un|3ToKCcH } mTupUANH-4-11)-3-(3-PpTOp-2-
METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(3-¢pTop-2-meTokcnanunuuo)-2-(3-{[(3R)-4-meTunmopdonun-3-

WJI|METOKCH j MUpUANH-4-u1)-1,5,6,7-reTparunpo-4H-nuppoino[3,2-clnupunun-4-ona
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2-{3-[(5,5-numerun-1,4-nnokcan-2-uj)MeTOKCH |mupuaua-4-uin }-3-(3-prop-2-
METUJIAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuann-4-ona
2-(3-{[(295)-5,5-numeTun-1,4-1uoKcaH-2-1I|METOKCH | TUPUAUH-4-111)-3-(3-
dTop-2-mMerunanunuHo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-ona
3-[2-(2,2-nudTopaTHin)-3-¢pTopanununo]-2-{3-[(1,4-nuokcan-2-
Wi)MeTOKCH |nupuaun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuaun-4-ona
3-[2-(2,2-nudTopaTun)-3-propanununo]-2-(3-{[(25)-4-meTunmopdonun-2-
W |MeTOKCH j mupuauH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuauH-4-oHa
3-(3-xmop-2-Mermnanununo)-2-(3-{[(25)-4-meTunmopd onuu-2-
WJI|MEeTOKCH } mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanuH-4-oHa
3-(3-xnmop-2-merunanunuuo)-2-(3-{[(3R)-4-meTunmoponun-3-
WJI|METOKCH } mupUAnH-4-1n)-1,5,6,7-reTparunpo-4H-nuppono[3,2-c|nupuauH-4-oHa
3-(3-xmop-2-MeTunaHuInHo)-2-{3-[(5,5-numerun-1,4-nuokcan-2-
WI)METOKCH |nupuauna-4-un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|nupuauH-4-oHa
3-(3-xmop-2-mermnanunuuo)-2-(3-{[(25)-5,5-numeTnn-1,4-nuokcan-2-
WJI|METOKCH j MUpUANH-4-11)-1,5,6,7-reTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(3-xmop-2-merunanunuuo)-2-(3-{[(2R)-5,5-numernn-1,4-nnoxcan-2-
WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ona
2-{3-[(1,4-nuoxcaH-2-un)MeTOKCH |mupuanuH-4-un}-3-(3-grop-2-
METUJIAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuann-4-oHa
2-(3-{[(295)-1,4-nuokcaH-2-ui|MeTOKCH } mupuANH-4-1i)-3-(3-pTop-2-
MeTUJIaHUIUHO)-1,5,6,7-TeTparuapo-4H-nuppono|3,2-clnupuaun-4-oHa
2-(3-{[(2R)-1,4-nuokcaH-2-uj|MeTOKCH } TUpUuAnH-4-11)-3-(3-pTOop-2-
MEeTHJIAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-c|nupuann-4-ona
3-(3-xmop-2-mermnanuiuno)-2-(3-{[(25)-1,4-1u0KCaH-2-HJI|METOKCH } MUPHUAUH-
4-un)-1,5,6,7-rerparunpo-4H-nuppoiso[3,2-clnupuaun-4-ona
3-(3-xmop-2-mermnanunnuuo)-2-(3-{[(2R)-1,4-nnokcaH-2-ua|METOKCH } TUPUIUH-
4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-ona
3-(3-xnmop-2-3Tunanununo)-2-{3-[(1,4-nnokcan-2-u1)METOKCH | TUPUANH-4 -1 } -
1,5,6,7-teTparuapo-4H-nuppono[3,2-c]nupuaud-4-ona
3-(3-xmop-2-3Tunavunnno)-2-(3-{[(25)-1,4-nnoxcan-2-ua|MeTOKCH } TUPUIUH-4 -
un)-1,5,6,7-terparunpo-4H-nuppouno[3,2-c|nupuaun-4-ona
3-(3-xnmop-2-3Tunanunnno)-2-(3-{[(2R)-1,4-nuokcaH-2-uyi|METOKCH } MUPUAHH-4-

un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuann-4-ona
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3-(3-xnmop-2-3Tunasununo)-2-(3-{[(2R)-4-metunmopponuu-2-

WJI|METOKCH j MUpUAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ona
3-(3-xnmop-2-3Tunanununo)-2-(3-{[(25)-4-merunmopdonun-2-

WI|MeTOKCH j mupuaun-4-un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuanna-4-oxna
3-(3-xn0p-2-meTokcuaHuanHo)-2-(3-{ 1-[1,4-nuokcaH-2-MI|3TOKCH | TUPUAUH-4-

wi)-1,5,6,7-terparunpo-4H-nuppono[3,2-c|nupuaun-4-ona
3-(3-xnmop-2-merokcuaHunuuo)-2-(3-{(15)-1-[(25)-1,4-nuokcan-2-

W |3TOKCH jiupunuH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunun-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{(15)-1-[(2R)-1,4-nuokcan-2-

WJI|3TOKCH jIupuauH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunun-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{(1R)-1-[(2S5)-1,4-auokcan-2-

WJI|3TOKCH jIupuauH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{(1R)-1-[(2R)-1,4-nuokcan-2-

WJI|3TOKCH jIupuauH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-oHa
3-(3-pTop-2-metrnanunuuo)-2-{3-[(4-metTunmopponun-2-

WI)METOKCH |nupuaun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-ona
3-(3-pTop-2-metunanunuuo)-2-(3-{[(2R)-4-meTunmoppoaun-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ona
3-(3-pTop-2-merunanununo)-2-(3-{[(25)-4-merunmopdonun-2-

WI|MeTOKCH j mupuaun-4-un)-1,5,6,7-rerparugpo-4H-nuppono|[3,2-clnupuann-4-oxna
2-(3-{[1,4-nuokcaH-2-ui1|MeTOKCH } MTUPpUAUH-4-11T)-3-(2-3TH-3-QTOPAHMINHO)-

1,5,6,7-terparunpo-4H-nmuppono[3,2-clnupuaguH-4-oHa
2-(3-{[(2R)-1,4-nuoKCaH-2-MJI|METOKCH } MTUPUANH-4-1J1)-3-(2-3THII-3 -

¢ropanmnmuo)-1,5,6,7-Terparuapo-4H-nuppono[3,2-clnupunun-4-oHa
2-(3-{[(2S)-1,4-nnoKcaH-2-UJ|METOKCH j TUpUAUH-4-11)-3-(2-3THa-3-

¢ropanmnmHo)-1,5,6,7-Terparuapo-4H-nuppono[3,2-clnupunun-4-oxa
2-(3-{[5,5-numeTun-1,4-1uoKcan-2-Ua|METOKCH } MUPUAUH-4-11)-3-(2-3THII-3 -

dropanmnuuo)-1,5,6,7-Terparuapo-4H-nmuppono[3,2-clnupunun-4-oxa
2-(3-{[(2R)-5,5-numeTnn-1,4-1uOKCaH-2-1JI|METOKCH } MUPUANH-4-11)-3-(2-

stun-3-propanununo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupununa-4-ona
2-(3-{[(25)-5,5-numeTrnn-1,4-nuoKkcaH-2-UJ|METOKCH j TUpUINH-4-11)-3-(2-

stun-3-propanununo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(3-xnmop-2-MeTokcuaHunuHo)-2-[3-({ 1-[4-meTunmopdonun-2-

WI|3TUa joKcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nuppono[3,2-c]nupunun-4-oxa
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3-(3-xnmop-2-merokcuanunuuo)-2-[3-({(1R)-1-[(2R)-4-meTunmopdonuu-2-

W |3TH j OKCH )mupuauH-4-mi|-1,5,6,7-rerparugpo-4H-nuppoino[3,2-c|nupunun-4-ona
3-(3-xnmop-2-merokcuanunuuo)-2-[3-({(1S)-1-[(2S)-4-merunmopdonun-2-

W |3TUa jokcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nupposo[3,2-c]nupunun-4-oHa
3-(3-xnop-2-meTokcuanunuHo)-2-[3-({(1R)-1-[(2S)-4-meTunmopdonun-2-

W |3TUa jokcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nuppono[3,2-c]nupunun-4-oHa
3-(3-xnmop-2-merokcuanunuuo)-2-[3-({(1S)-1-[(2R)-4-meTunmopdonun-2-

W |3TUa joKcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunun-4-

OHA.

JIOTIOJTHUTENIBHBIN aCTIEKT U300pETeHUsI OTHOCUTCS K coenuHeHusiM Gopmysl (1),
KOTOpPBIE MPEICTABJICHBI B BUJIE UX COJIEH.

Cnenyer mOHMMaTh, YTO HAacTosimlee HM300pEeTEHHE OTHOCHTCA K IO
NOAKOMOWHALMK B paMKax JOOOro W3 BapHAHTOB OCYIIECTBICHHUS MJIM aCIEKTOB
HacTosmero n3odpereHus - coennHeHni obmen ¢popmyner (I), kak ykazaHo BbImIe.

Eme Ooyee KOHKpeTHO, HAcTosee H300pPETEHHWE OXBAaTBIBAET COEIUHEHUS
obmeii ¢opmynsr (I), koTopble packpbIThl B pasxaene "llpumepsl" NaHHOTO TeKCTa
HUKE.

B cooTBeTcTBHMM C ApPYyrUM acmeKTOM, HacTosllee H300peTeHHe OXBAaThIBAET
CIOCOOBI MOJYYE€HUs] COEJUHEHUM HACTOsLIero H300peTeHHs, KOTOpble BKJIIOYAIOT
CTaJ UM, KaK OMHCAHO B DKCIIEPUMEHTAJIbHOM pa3jiesie JAHHOTO ONMUCAHUS.

JIpyruM BapuUaHTOM OCYLIECTBJIECHHS H300pPETEHHs SBJSIOTCA COEIUHEHUS,
packpbiThie B pasnene "®opmyna u3o0pereHHs", HUIM PACKPBITbIE aHAJOTHU

NPUBCACHHBIX B KQYECTBC IIPUMEPOB COGI[I/IHGHI/II\/'I n ux HOI[KOM6I/IH3,LII/II/I.

Onpenenenus

Crnenyer mOHMMAaTh, 4YTO pAacKpbITble B HacTOsIleld 3asgBKe BapHUAHTHI
OCYLIECTBJIEHUS] HE ClieyeT MOHHUMAaTh KakK OTHeJbHble BapUaHTbl OCYILIECTBJIEHUS,
KOTOpbIE HE CBsi3aHbl ApYyr ¢ apyrom. Ilpu3Hakm, obCyknaeMble B OJHOM BapHaHTE
OCYINECTBJICHUS HJIU aCNEKTe M300peTeHus], MpeaHa3HAUCHBI ISl PACKPBITUS TaKXKe B
CBSI3M C JPYIrUMH BapHAaHTAMHU OCYIIECTBJEHHs HJIM acleKTaMu u300peTeHus,
MIOKAa3aHHBIMM B HACTOslEeN 3asBKe. Eciu B ONHOM cCiy4ae KOHKPETHBIM NPU3HAK
packprIBaeTCs HE B OAHOM BapHUaHTE OCYLIECTBIECHHUS HJIM aCIEKTe M300peTeHHus, a B
APYrOM, CIEIHANUCTy B JaHHOW oOsacTu OyAeT MOHATHO, YTO 3TO He 0053aTeNbHO

O3Ha4YacT, 4YTO yKa3aHHblﬁ NpHU3HaK HE€ NPpEAHA3HAYCH MOJI PACKPBbITUA B YKA3aHHOM
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MHOM BapHaHTE OCYLIECTBIECHHUS WU acrnekTe u3obpereHus. Cneunaaucty B AAHHOM
obmactu OyAeT MOHATHO, YTO CYTh HACTOAIIEH 3asiBKM COCTOUT B TOM, YTOOBI
PaCKPBITh YIOMSIHYTBIM NMPU3HAK TAKXK€ WM IS HHOTO BapUaHTa OCYIECTBJICHUS WU
acrekTa M300peTeHHsi, HO TOJIbKO JJIs LeJiell SICHOCTHM M COXPaHEHHUS HACTOSIIero
omucaHus B oObeMe, He BBIXOASAINEM 3a pasyMHble pamku. Hampumep, crienyer
NMOHUMATh, 4YTO BCE AacCHeKThl, BAapPHAHTBl OCYLIECTBJEHHS, (PapMaLeBTHUUCCKHE
KOMITO3UIIMU, KOMOUHALMY, MPUMEHEHHUs H/MJIU CIOCOObI HACTOSIIEro M300peTeHus,
ompenesIeHHbIE B HACTOsIIIEH 3asBKe Jisi coequHeHu ¢popmyanl (I), Takke OTHOCSATCS
K Oojlee KOHKPETHBIM BapUaHTaM OCYIIECTBJIEHHs coenuHeHuin Gopmynsl (1), Takum
KaK, HO HE OTPaHUYUBASICh UMU, coequHenus: popmynsl (Ia), u HaoOopoT.

Kpome Toro, cnenyer NOHMMaTh, 4YTO COJEpP)KAHHE JOKYMEHTOB, KOTOpBIE
YIOMHHAKOTCA B HACTOSIIIEH 3asBKE, MOJHOCTHIO BKIIOYEHO MOCPEACTBOM CCBUIKH,
HampuMep, IJs IHejiel oOecrnedeHusl MPEeeMCTBEHHOCTH ONbITAa, KakK, Hampumep, B
ciaydae oOCyxkaeHus crocoba, JeTajiu KOTOPOro ONMHCAaHbl B YKA3aHHOM JIOKYMEHTE.
Takoi# moaxoa MO3BOJISIET COXPAHUTh HACTOsIIIEE ONMUCAHUE B OOBbEME, HE BBIXOMSIIEM
3a pa3yMHBIE PAMKH.

CtpykTypHbIE COCTaBJISIIOIUE, KOTOpbIe ABISAIOTCS Heo0s3aTeNnbHO
3aMEIIeHHbIMH, KaK yKa3aHO B JAHHOW 3asBKe, MOTYT OBITh 3aMEIIEHBbI, €CJIU He
yKa3aHO HHaye, OJUH MJIM HECKOJNBKO pa3 HE3aBUCHUMO IPYr OT Apyra B IJ0OOM
BO3MOXKHOM nosioxkeHnu. Korna kakas-nmubo mepeMeHHash BCTpedyaeTcst 0ojee OTHOTO
paza B KakoOW-TUOO CTPYKTYPHOW COCTABJSIOLIEH, KaXKAO€ ONpeaesieHUue SIBISIETCS
HesaBucumbiM. Hampumep, xorga R', R'™ R'® R' R? R’ w/mmu R* Berpeuarorcs
Gonee ogHOrO pasa B n06oM coequnennn Gopmyust (1), kasxaoe onpenenenne R', R™,
Rlb, RIC, Rz, R’ u R? sBnsieTcs HesaBuCHMBIM.

Ecnu cTpykTypHas COCTaBisilOINas COCTOMT M3 0ojiee 4eM OOHOW YacTH, Kak,
Hanpumep,  C;-Cy-ankokcu-C,-Cy-ankuyi,  BO3MOXKHBIH  3aMECTUTENb  MOXET
HaXOIHUThCS B JTIIOOOUW W3 3THX HacTell B JOOOM moaxoxdsimeM moyoxkeHuu. edpuc B
Hayajie UJIM B KOHIIE CTPYKTYPHOH cocTaBistoIeil 0003HaYaeT MeCTO MPUCOETUHECHUS
K OCTaJIbHOW 4YacTH MOJEKyJbl. ECIN KONBIO SIBAAETCA 3aMEINEHHBIM, 3aMECTUTEINb
MOKET HaXOAHUTHCS B JIIOOOM MOAXOSINEM TMOJIOKEHHU KOJbIA, a TaKXKE€ Ha aTOMe
a30Ta KOJIbIIA, €CJIU 3TO SIBJISIETCS MOIXOASIINAM.

Tepmun "Bkiurowaromuil (comepskamuii)", TpU TNPUMEHEHHH B ONHCAHUHU

oxBaTwhIBaeT "cocTosnui u3".
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Ecnu B pamkax omumcaHHUs UCHOJBb3YETCs BbIpAXK€HUE "KaK yNOMSHYTO Bbllle"
win "yrnoMsHyTO BeIme", "Kak yka3aHO BbIme", peub UIET O JOOOM M3 PacKPBITHH,
CIENaHHBIX B PaMKax ONMHCAaHUs Ha J000H U3 MpeablAyIiuX CTPaHUL.

Ecnu B paMkax ommcaHusl MCIOJb3YETCs BbIpaXK€HUE "KAaK YIOMSHYTO B JaHHOMU

"kak

3asiBke", "omucaHO B nMaHHOI 3asiBke", "oOecrmeueHO B JaHHOW 3asBKe" WU
YIOMSIHYTO B HAacTosil[eM TekcTe", uiau "yka3aHO B JaHHOW 3asBKe", peub HIET O
J000M M3 PAaCKPBITHH, CIENaHHbIX B paMKax OINUCAHUs Ha JIIOOOW M3 Mpenbiaylux
WU TOCJEeNYIOMUX CTPAHUL.

"Tlonxoasimuit" B CMbICJE H300pETEHUs] O3HAYAET XHUMHYECKYIO BO3MOXKHOCTH
OBITH MOJYYEHHBIM CIIOCO0AMH B paMKaxX 3HAHUH CHEHaNINCTa B JaHHOH o0nacTu.

TepMuHBI, KaKk yMNOMSHYTO B HACTOSIIEM TEKCTE, MOTYT HMETh CIEAyIOI[HEe
3HAYCHUS:

Tepmun "atom ramorena", "ramoren-" wuam "Hal-" cnemyer moHuMMaTh Kak
o3Havaw Uit atom ¢gropa, xjaopa, Opoma unu oxa.

Tepmun "C-Cg-ankun" cinenyer NMOHUMATh KaK O3HAYAOILUN JUHEWHYIO WU
Pa3BETBJEHHYIO, HACHIUIEHHYIO, OJHOBAJECHTHYK  YIJIEBOAOPOAHYK  TpPYIY,
umeromyw 1, 2, 3, 4, 5, unu 6 aTOMOB yriepoja, Hanmpumep, Cpynny MeTUJ, 3THI,
nponui, OyTHI, MEHTUJ, TeKCHI, U30IPONU, U300yTui, emop-oytun, mpem-0yTuiu,
U30MeHTUN, 2-meTuwnOytun, l-metunOytun, l-stunnponun, 1,2-IUMETHUINPONUI,
HeomneHTun, 1,l-numermnnponus, 4-MeTHJINEHTH], 3-METUJINEHTUI, 2-MeTHJINEHTHII,
l-metunnentun, 2-3tunOytun, l-stundyrun, 3,3-numerundyrun, 2,2-1UMeTUIOYTHI,
1,1-gumetunOyTun, 2,3-gumerunoytun, 1,3-gumerunOoytun unu 1,2-auMeTunOyTul,
unu ee usoMmep. B wactHoCcTH, yka3aHHasa rpynmna umeer 1, 2, 3 unu 4 atoma yriepona
("C,-Cy-ankun"), HampuMmep, O3HA4YaeT TPYNNy METHJ, OSTHJ, NPONHJI, OyTHI,
U30MPOMNIII, U300yTuN, 6mop-6ytun, mpem-0ytuin, 6onee koHKpeTHO 1, 2 unu 3 atoma
yraepona ("C;-Cs-ankun"), Hanmpumep, O3HAYAET TPYINY METHUJI, 3THUJ, H-TIPOMUJ HIIH
U3OTIPOTIHII.

Tepmun "C;-Cy-ranoreHankun" cjaenyetr NOHUMATh KaK O3HAYAKOIMIUN JTUHEHHYIO
WJIN Pa3BETBICHHYIO, HACBIL[EHHYIO, OJHOBAJCHTHYIO YTJIEBOAOPOAHYIO TPYIY, THe
tepmuH "C;-Cy-ankun" omnpenesneH Bblllle, U B KOTOPOH OJUH MU HECKOJBKO aTOMOB
BOZOPO/ia 3aMEHEHBI Ha ATOMBI TaJIOT€HA, OJMHAKOBO HMJIM MO-PA3HOMY, T.€. OJUH aTOM
rajoreHa He 3aBHUCHT OT APYyroro. B 4acTHOCTH, yKa3aHHBIM aTOM TajJoreHa O3Ha4aer

F. Yxazannas Ci-Cy-ranoreHankuibHas rpynna o3Hadaer, Hanpumep, —CFs3, -CHF,
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-CHzF, -CFzCF3, -CH2CH2F, -CH2CHF2, -CH2CF3, -CHzCHzCF3 njin -
CH(CH;F),.

Tepmun "C,-Cs-¢propankun" cneayer NMOHUMATh Kak O3HAYANOIIUN JHHEHHYIO
WU Pa3BETBJIEHHYIO, HACBIIEHHYI, OJHOBAJECHTHYHK YTJIEBOJOPOAHYI IpyNmy, rae
tepMuH "C,-Cs-ankun" omnpenesneH Bblllle, © B KOTOPOH OJWH MU HECKOJBKO aTOMOB
BOJOpOAa 3aMeHeHbl Ha atoM ¢ropa. YkaszanHas C,-Cs;-dropankunpHas rpynmna
O3Ha4vacT, HaAalIpuUMEP, -CF2CF3, -CH2CH2F, -CH2CHF2, -CH2CF3, -CH2CH2CF3 HJIiu

-CH(CHzF)z

Tepmun "C;-Cy-ankokcu" cneayer MOHMMATh KaK O3HAYAKOIIUN JTUHEHHYIO WM
Pa3BETBJEHHYI, HACBHIIIEHHYIO, OJHOBAJICHTHYIO, YIJIEBOAOPOIHYIO Ipynmny GOpMYJIbI
—O-ankun, rae TepMHH "aJkun" ompeneleH Bblllle, HANpuUMep, IPYyINNy METOKCH,
3TOKCH, H-TIPOTIOKCHU, HU3OMPOINOKCH, H-OYTOKCH, H300YTOKCH, mpem-0yTOKCHU WU
6mMop-0yTOKCH, HIJIH €€ H30MEp.

Ecnu He nano uHoe ompeneneHue, TePMUH "5-6-4leHHbIH reTePOLUKIOATKUI"
unu "5-6-ueHHOE TeTepOLUKINYECKOe KOJbLO" cleyeT MOHUMAaTh Kak O3HaudaroIui
HAaCBIIIEHHOE, OJHOBAJEHTHOE, MOHOLMKINYECKOE YIJIEBOJOPOJHOE KOJbLIO, KOTOpOe
colepXUT 4 uiau S5 aTOMOB yIJepoJa M OJHY COAEpIKaIlyl TreTepoaToM TIpynmy,
BbiOpaHHy0 u3 O u NR, rae R oznauaer atom Bomopona, Ci-Cs-ankunpayto win Ci-
Cs-rajnoreHajJkuibHYK TpyINIy, NpUYEM YKa3aHHAs TeTepOLUKJIOANKUIIbHAs Tpynna
MOJKeT OBbITh MPHUCOEIMHEHA K OCTAJbHOH YacCTH MOJICKYJbl dyepe3 00l U3 aToMOB
yriepoja.

B 4aCTHOCTH, HE OTPaHUYUBASACH NepPEeUHCIEHHBIM, yKa3aHHBIN
reTePOLUKIIOAIKII MOKET MPEICTaBJIsSITh COOOH, HAPUMeEp, S-4JIeHHOE KOJbLO, TAaKOe
KaKk TeTparuapodypaHui, NUPA3OTUAUHII, WX O-4JE€HHOE KOJIbIIO, TaKoe Kak
TeTParuApONUPAHUII, TUIEPUAUHNI.

Tepmun "C;-Cg", ucnonp3yeMmblii o BCEMy TEKCTy, HalpuUMep, B KOHTEKCTE
onpenenenus "Ci-Cg-ankuna" unu "Ci-Ce-ramorenankuna”, cienyeT NOHUMATb Kak
O3HAYaK LU aJKUJIbHYIO TPYINy, UMEIOIYI0 KOHEYHOE YMCJIO aTOMOB yriepona ot 1
no 6, te. 1,2, 3, 4,5 unu 6 aromoB yraepoaa. Kpome toro, cieayet noHUMAaTh, 4TO
ykazauHbld TepMuH "C1-Cg" crenyeT MHTEpIpPEeTUPOBATH KaK JOO0H comep KaImuiics B
HeMm noxauana3on, Hanpumep, C;-Cq, C,-Cq, C3-Cq, C1-C5, C1-C3, B uactHocTH, C1-C,,
Ci-Cs, Ci-Cy.

Tepmun "C;-C4", ucnonp3yeMmblili Mo BCEMy TEKCTy, HAalpUMep, B KOHTEKCTE

onpeaenenus "C;-Cy-ankuna", "C;-Cy-ranorenankuna”, "C;-Cy-ankoxcu" unm "C;-Cy-
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rajoreHajkokcu", ciefyeT TMOHHMMaTh KakKk O3HA4YaloLUil aJKWIbHYIO Tpynmy,
MMEIIIYI0 KOHEYHOE YUCI0 aTOMOB yriepoaa ot 1 no 4, t.e. 1, 2, 3 unu 4 aroma
yraepoaa. Kpome toro, cieayer moHumMarhb, 4yTo ykasaHHbll TepmuH "C;-C4" cnenyer
UHTEPIPETUPOBATh KakK JI000H comepkaiuiics B HeM noaauanasoH, Hanpumep, C;-Cy,
Cz-C4, C3-C4, Cl-Cz, C1-C3, B 4aCTHOCTH, C1-C2, C1-C3, C1-C4, a B cliyduae "Cl-C6-
ranoreHankmia" unu "C;-Cy-rajgorenankokcu" eme 6onee koukpeto C;-C,.

bonee Toro, tepmun "C;-Cg¢", ucnonb3yeMbiii IO BCEMY TEKCTYy, HAlpUMEp, B
koHTekcTe ompeneneHus "Cs;-Cg-uukmoankuna", cienyer NOHUMAaTh KaK O3HAYaro U
LIUKJOAJKUJIBHYK TPYINIy, UMEOUIYI0 KOHEYHOE YHUCJIO aTOMOB yriepona oT 3 ao 6,
T.€. 3, 4, 5 unu 6 aromoB yriepona. Kpome Toro, cienyer noHUMaTh, 4TO yYKa3aHHBIN
tepmud "C3-C¢" cnemyer UHTEpPNpeTUPOBATH Kak JHOOOH COmepiKalluiics B HeM
noanuana3on, HanpuMmep, C3-Cq, C4-Cs, C3-Cs, C3-Cy4, C4-Cg, Cs5-Cq; B vacTHOCTH, C3-
Cs.

TepmuH "3aMemieHHbI" O03Ha4aeT, YTO OJUH WUJIM HECKOJbKO aTOMOB BOJOpOJa
Ha OOO3HAYEHHOM aTOME 3aMeIleHbl 3aMECTUTEISIMH, BBIOPAHHBIMU U3 YKa3aHHOM
IPYIIBL, MPU YCJIOBHUH, YTO HOPMajibHas BAJEHTHOCTb OOO3HAYEHHOrO aTroma IpH
CYIIECTBYIOLIUX OOCTOSTENbCTBAX HE MPEBBIMIAETCS, U YTO 3aMeIleHHe MPUBOAHUT K
CTaOUNIBHOMY COENHHEHHIO. J[OmyCTHMBI TOJNBKO Takue KOMOMHAIMU 3aMeCTUTeNeH
U/UNIM IEPEMEHHBIX, KaKue MPUBOJAT K IMOJYUEHHUIO CTAOUNIBHBIX COEIUHEHUH.

TepmuH "HeoOsi3aTenbHO 3aMELIEHHBIN" O3Ha4YaeT HeoOs3aTeNbHOE 3aMelleHue
OTOBOPEHHBIMHU I'PYIIAMH, paJuKajaMu I GpparMeHTaMH.

3aMecTUTeNb KOJbIEBOH CHCTEMBbl O3HAUYaeT 3aMECTUTENb, NMPUCOEINHEHHbIH K
apOMaTHUYE€CKONW WJIM HEapOMaTUYECKON KOJbLEBOW CUCTEME, KOTOPBIM, Hampumep,
3aMEeHsIeT NJOCTYIHBIN BOJOPOA HA TAKOW KOJBLEBONW CUCTEME.

HUcnonb3yemblli B faHHOW 3asiBK€ TEPMHUH "OAUH WU HECKOJBKO", Hampumep, B
OmpeneseHNH 3aMeCTHTeNeH COeqUHEHUH o0mux Gopmys HacTosAmero u3odpeTeHus,
NOHUMAIOT Kak O3HaudaroIuil "OAuH, ABa, TPH, 4YeTblpe, HATb U T.N., B YAaCTHOCTH,
ONWH, JABa, TPU HWIJIM 4YeTbipe, OoNee KOHKPETHO OJWH, N1BAa WIH TpH, eme Ooiee
KOHKPETHO OJMH WJu Ba".

Coenunenust obmeit ¢opmynasl (I) Moryr cymecTBOBaTh B BHUIE H3OTOMHBIX
BapuaHTOB. TakuMm oOpa3om, n3o0peTeHne BKIYAeT OJUH UIN HECKOJIBKO H30TOMMHBIX
BapHAHTOB coenuHeHuil oOmei Gopmynabl (I), B yacTHOCTH, conmeprkamue OeHTepui

coenuHeHus obmmen popmynsr (I).
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TepMuH "M30TONHBIM BapuaHT" COEJUHEHUS WJIU peareHTa OINpeAeNsoT Kak
COeMHEHHUE, NEMOHCTPHUPYIOIIee He MPUPOJHOE OTHOCUTEIBbHOE COAEPIKAHUE OJHOIO
WJIU HECKOJIbKUX M30TOIOB, KOTOPBIE COCTABISIOT TAKOE COENMHEHHE .

Tepmun "uzoTomHbIll BapuaHT coeaumHeHus oOwmei ¢opmynsr (I)" onpenensroT
kak coenuHeHue oOmeit Gopmynsl (I), neMoHCTpupylOIee He MNPUPOIHOE
OTHOCHUTEJIbHOE COJAEp’KaHHEe OJHOI0 MJIM HECKOJbKHMX M30TONOB, KOTOpPBIE
COCTAaBJISIIOT TAKOE COCTUHEHHE .

Bripaxkenue "He mMpUPOAHOE OTHOCUTEIBHOE CONEpiKaHUe" cleayeT MOHUMAThb
KaK O3Haydamllee OTHOCUTEIbHOE COAEpP)KaHHWE TAKOTO H30TONA, KOTOPOE SIBJISETCS
OoJyiee BBICOKHM, Y€M €r0 pachpOCTPaHEHHOCTH B mpupone. CBeneHbs KacaTeJNbHO
pacrnpoCTpaHEHHOCTEH H30TOMOB B MPUPOAE, YIOMHUHAEMBIX B JaHHOM KOHTEKCTE,
onucanbl B nokymeHte "Isotopic Compositions of the Elements 1997", Pure Appl.
Chem., 70(1), 217-235, 1998.

[IpuMepsl TaKMX HU30TONOB BKJIOYAKT CTAOUIbHBICE U PAJUOAKTHBHBIE H30TOIBI
BOJIOpONA, yrjiepona, a3ora, kuciopona, ¢ocdopa, cepsl, ¢propa, xyiopa, Opoma u
fiona, Takue xak “H (meiiTepuit), ‘H (TpuTHii), e, Bc, "¢, PN, Yo, *o, *p, P

33q 34q 35q 36Q 18 36~y 82, 1237 124y 1257 1297 131
S, 7S, 7°S, 7S, °F, °ClL, °Br, L 7L 7L “Im

2 2 2

>
I, cooTBeTCTBEHHO.

Uro kxacaercs Je4deHHs W/ Uiau NpopHIAKTHKHM HApYIIEHUH, YKa3aHHBIX B JAHHOM
3asBKe, U30TOIHBIE BapUaHThl coequHeHUi obmel ¢opmynsl (I) B onHOM BapuaHTe
OCYIEeCTBJIEHUs coaepxkaT Aehtepuit ("comep:kamue nelTepuil coenuHeHHs oO0Iiei
dopmyansr (I)"). U3oTonHble Bapuantsl coennHeHui obmei ¢popmynsl (I), B koTopble
GBITN BKJIFOUEHBI OMMH HJINH HECKONBKO PAJHOAKTHBHBIX H30TONMOB, TAKHX Kak ~H wiu
“C, ABHAIOTCH  MONE3HBIMH,  HANPUMEp, JUISL  H3ydYEHHs  PaCIpedeseHHs
JEKapCTBEHHOrO CpeAcTBa H/mim cyOcTpaTa B TKAaHU. OTH HM30TOMNBI SIBJISIOTCS
0COOEHHO MPEeANOYTUTENIbHBIMU OJIaroapst JErkOCTH UX BKJIFOUEHHUS] U CIIOCOOHOCTH K
o6HapyxeHnio. [[03NTPOHHO-aKTHBHBIE H30TOMBL, TAKHE Kak ' F man ' C, Tak:Ke MOTyT
ObpITh BKJIIOYEHBI B coenuHeHue odbmed Gopmynsl (I). Takme M30TOMHBIE BapUaHTBI
coenuHeHu obmed Gopmynbl (I) ABASIOTCS MOJE3HBIMU IJiI MPUMEHEHUS B N ViVO
Busyanuszauuu. Copxepxamue AEUTEpPUN U CONEpIKaIIue BC coemuuennst obmeii
dbopmyinbl (I) MOKHO TPUMEHSITH B Macc-crekTpoMeTpuueckux anainuzax (H. J. Leis u
ap., Curr. Org. Chem., 1998, 2, 131) B KOHTEKCTE NOKJIUHUYECKUX WJIH KJIMHUYECKUX
HUCCIIE€NOBAHUMN.

H3zoronHble BapuaHThl coenuHeHuil obOmeit ¢opmynsr (I) oObIUHO MOXKHO

MNOJy4YUTb CHOCO63MI/I, HU3BCCTHBIMH CIECHUAIIUCTY B HaHHOﬁ O6J'IaCTI/I, TaKHMMH KakK
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METOJbI, ONMMCAHHBIE HA CXeMaX W/WJIM B MpHUMepax B NAaHHOH 3asBKe, MyTeM 3aMEHBI
peareHTa Ha H3OTONHBIM BapUaHT YKa3aHHOTO peareHTta, a B OJHOM BapUaHTE
OCYIIECTBJIEHUsI - Ha peareHT, cojaep:xaumui npentepuri. B 3aBucumMoctu oOT
JKeJlaTeJIbHbIX MECT JeHTepHupOBaHUs, B HEKOTOPBIX ciyuasx aedrepuit u3 D,O moxer
ObITh BBeJeH JHOO HEMOCPEACTBEHHO B COEAWHEHHUs, JUOO B peareHThbl, KOTOPbIE
SBJISIIOTCS TOJIE3HBIMHM JUisi cuHTe3a Takux coenuHenuii (Esaki u np., Tetrahedron,
2006, 62, 10954; Esaki u ap., Chem. Eur. J., 2007, 13, 4052). T'a3000pa3Hblii
NEeUTepUul TaKKe SBJSIETCS TOJIE3HBIM pPeareHTOM JJid BBEACHUsA JeUTepus B
MOJIEKYJIbl. BBICTpBIM TIyTeM HJisi BBEIEHHS IeUTepus SIBJISETCS KaTaJUuTHYECKOe
nevirepupoBanue onedunosbix cesizeir (H. J. Leis u np., Curr. Org. Chem., 1998, 2,
131; J. R. Morandi u np., J. Org. Chem., 1969, 34 (6), 1889) u aueTHJIeHOBBIX CBs3ei
(N. H. Khan, J. Am. Chem. Soc., 1952, 74 (12), 3018; S. Chandrasekhar u np.,
Tetrahedron, 2011, 52, 3865). Merannuueckue karainuszatopsl (T.e. Pd, Pt, u Rh) B
MPUCYTCTBUHM Tra3000pa3HOTO NeUTepuss MOKHO MPHUMEHSTh ISl TPSMOro OOMeHa
BOJIOpPOJa HA AeHTepuil B PyHKUHUOHAIBHBIX T'PYMIAaX, COAEPKAMUX YTIEBOIOPOIHBIE
¢parmentr (J. G. Atkinson wu np., marenr CIIA: 3966781). MHoxecTBO
NeUTEePpUPOBAHHBIX PEAreHTOB M CTPYKTYPHBIX BJIEMEHTOB JJISi CUHTE3a SIBJISIFOTCS
KOMMEpPUYECKH JOCTYMHBIMH OT Takux KommnaHui, kak, Hampumep, C/D/N Isotopes,
Keebex, Kanama; Cambridge Isotope Laboratories Inc., Anmosep, Maccauycerc,
CIIA; wu CombiPhos Catalysts, Inc., Ilpuncron, Hpew-Ixepcu, CIIA.
JononauTtenbHas WHGOPMAIUMsS O YPOBHE TEXHHUKH OTHOCUTENbHO OOMEHa BOAOpPOIA
Ha JeWTepuil mpuBeAeHa, Hampumep, B cieayrwmux aokymeHntax: Hanzlik u nap., J.
Org. Chem. 55, 3992-3997, 1990; R. P. Hanzlik u ap., Biochem. Biophys. Res.
Commun. 160, 844, 1989; P. J. Reider u np., J. Org. Chem. 52, 3326-3334, 1987, M.
Jarman u np., Carcinogenesis 16(4), 683-688, 1993; J. Atzrodt u ap., Angew. Chem.,
Int. Ed. 2007, 46, 7744; K. Matoishi u np., J. Chem. Soc, Chem. Commun. 2000,
1519—1520; K. Kassahun u gp., WO2012/112363.

Tepmun "comepskamiee neiitepuit coequaenune odmei popmynsr (I)" onpenensitor
Kak coenuHeHue obOmeit ¢opmynsr (I), B KOTOPOM OJWH WU HECKOJIBKO aTOMOB
BOJOpONa 3aMeHeH(-bl) Ha OJWH WJIM HECKOJbKO AaTOMOB JelTepus © TAe
OTHOCHUTEJIbHOE COJEp KaHue IelTepus B KaXIAOM IeHTepUPOBAHHOM TOJIOXKECHUU
TaKoro coenuHeHus odureit Gopmyssl (1) Beie, 4yeM pacpPpOCTPAHEHHOCTb ASUTEPHSI B
npupone, Kortopas cocrasisier mnpubnmsutenbhHo 0.015%. B uacTHOCTH, B

copepxameMm aedtepuil coenuHeHun obOmei ¢opmynel  (I) oTHOcuTenbHOE



10

15

20

25

30

19

colepkaHUe AEeUTepHsl B KaKIOM IeHUTePHUPOBAHHOM IOJOKEHUH TaKOTO COSIHHEHUS
obmeii ¢popmynsl (I) cocranser Boime yem 10%, 20%, 30%, 40%, 50%, 60%, 70%
unu 80%, B ONHOM BapuaHTe ocyliecTByieHUs Bbime yeM 90%, 95%, 96% unu 97%, a
B IPYTrUX BapHaHTaX OCYLIECTBJIEHHUS B YKa3aHHOM(-bIX) MOJIOKEHUH(-IX) CONEpIKaHIE
neWtepuss cocrtasisier Bbime 4YeM 98% unu 99%. Cnenyer mNoOHHMAaTh, YTO
OTHOCHUTEJIbHOE COIep KaHHe NEUTEpHUs B KaXJAOM AEHTEPHUPOBAHHOM IMOJIOKEHUU HE
3aBUCUT  OT  OTHOCHUTEJBHOTO  COAEpIKaHUs  AelTepuss B Apyrom(-ux)
OeUTEePUPOBAHHOM(-bIX ) MOJOKEHUH(-5X ).

CenekTUBHOE BBEIE€HUWE OJHOTO WJH HECKOJBKHUX AaTOMOB JeWTepust B
coenuHenue odbmen Gopmynbl (I) MOkeT M3MEHHUTb (PUIMKO-XUMHYECKHE CBOWCTBA
(Takue Kak, HaIpUMep, KUCIOTHOCTb [A. Streitwieser u ap., J. Am. Chem. Soc., 1963,
85,2759, C. L. Perrin, u np., J. Am. Chem. Soc., 2007, 129, 4490], ocaoBHocTh [C. L.
Perrin, u ap., J. Am. Chem. Soc., 2003, 125, 15008; C. L. Perrin in Advances in
Physical Organic Chemistry, 44, 144; C. L. Perrin u np., J. Am. Chem. Soc., 2005,
127, 9641], nunodunpuocts [B. Testa u ap., Int. J. Pharm., 1984, 19(3), 271]) u/unu
MeTa0OMUYeCKUi PO IIb MOJIEKYJIBI, 1 MOXKET MPUBECTU K U3MEHEHUSM OTHOIIESHHUS
KOJIMYECTB HUCXOIHOTO COCNWHEHHS K MeTa0OoJuTaM WU KOJIUYEeCTB O0pa3yroImuxcs
MetabonutoB. Takne H3MEHEHHSI MOTYT IMPUBECTH K ONIPENIEJIEHHBIM TE€PANeBTUUECKUM
NpenuMyLIecTBaM U, CJIEIOBAaTEIbHO, MOLYT OBbIThb MPEANOYTUTEIbHBIMH IPH
HEKOTOpBIX oOcrostenscTBax. CooOWmIaIOoCh O CHUIKEHHH CKOPOCTH MeTraboiu3Mma Hu
MeTabONIMYeCKOM MEepPeKJIIYeHUH, MPU KOTOPOM OBLJIO H3MEHEHO COOTHOLIEHHE
metabonutoB (D. J. Kushner u gp., Can. J. Physiol. Pharmacol., 1999, 77, 79; A. E.
Mutlib u np., Toxicol. Appl. Pharmacol., 2000, 169, 102). DTu u3MeHEHHUS B
BO3JEMCTBUM HCXOJHOTO JIEKAPCTBEHHOTO CpeacTBa U MeTabOJMTOB MOTYT HUMETh
BA)KHbIE TIOCJIEACTBUS OTHOCHTENBHO (papMaKOOUHAMHUKH, TEPEHOCUMOCTH U
sppexTuBHOCTH copepxkamero aeWtepud coenwmHeHuss obmeil ¢opmynasr (I). B
HEKOTOPBIX CllydasiX, 3aMelleHHhe Ha JAeUTepUil yMeHbIIaeT WU YCTPaHsET
oOpa3oBaHUE HEKEJATEJBPHOrO WJIH TOKCUYHOTO MeTaboNnTa © yBEJIUYHBAET
obpaszoBaHue meneBoro Mmerabonuta (Hampumep, Nevirapine: A. M. Sharma u np.,
Chem. Res.Toxicol., 2013, 26, 410; Uetrecht u np., Chemical Research in Toxicology,
2008, 21, 9, 1862; Efavirenz: A. E. Mutlib u ap., Toxicol. Appl. Pharmacol., 2000,
169, 102). B nppyrux ciaydasix, OCHOBHBIM 3(p(deKToM nedTepupoBaHUS SBISETCS
CHIM)KEHHE CKOPOCTH CHUCTEMHOI0 KiIupeHca. B pesymbraTre 3TOro OHOJOrHYECKOe

BpeMsa TIONYXKH3HU COCAUHCHHA YBCIHYHUBACTCA. HOTGHL{I/IaJ'IbeIe KIMHHUYCCKHE
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npeuMymecTsa OyAyT BKJIKOYATh CIOCOOHOCTh K MOAAEPKAHHK OJHMHAKOBOTO
CUCTEMHOTrO BO3IEHCTBUS C YMEHbIICHHBIMH MUKOBBIMU YPOBHSMH U TMOBBIIIEHHBIMH
OCTATOYHBIMU YPOBHSIMH. DTO MOXKET MPUBECTH K YMEHbIICHUIO MOOOYHBIX AEHCTBUM
u MOBBILIEHHUIO 3¢ dexTuBHOCTH, B 3aBHCUMOCTH oT COOTHOIIEHUS
(apMaKOKHHETUYECKHNX/(PapMaKOIMHAMHUYECKUX CBOWCTB KOHKPETHOTO COEIMHEHHS.
IIpumepamMu 1 Takoro AedCTBUsA AeHTepus ABIAIOTCS npenapatbl MHAUMIOH (A. J.
Morales wu np., Abstract 285, 15-1 ceBepoaMepuKaHCKash KOH(EpeHLHs
MexnyHaponHoro  oOmecTBa Mo  H3y4deHHIO  kceHoOuorumkoB, Can-/luero,
Kamugopuus, 12-16 oxrsadps 2008 r.), ML-337 (C. J. Wenthur u ap., J. Med. Chem.,
2013, 56, 5208) u omanakatub (K. Kassahun u ap., W02012/112363). Coobmanocsk
TaKX€ O APYTHX CIydasx, B KOTOPBIX CHIXKEHHBIE CKOPOCTH MeTaboMu3Ma NPUBOISAT K
YBEJIMYEHUIO BO3AEHCTBHS JIEKAPCTBEHHOrO IMpemapata 0e3 H3MEHEHUs CKOPOCTH
cucTeMHOro kinupenca (Hanpumep, podpexkokcud: F. Schneider u np., Arzneim. Forsch.
Drug. Res., 2006, 56, 295; Telaprevir: F. Maltais u ap., J. Med. Chem., 2009, 52,
7993). [eiiTepupOoBaHHBIE JIEKAPCTBEHHBIE IMpenaparhbl, IEMOHCTPUPYIOIIHE 3TO
OelCcTBUE, MOTYT XapaKTepU30BATbCS IOHIKEHHBIMH TPEOOBAHUSIMU K JO3UPOBKE
(HampuMmep, MeHbIIee YHUCIIO A03 UK OoJiee HU3KAs 1032 AJISI JOCTHIKEHHUS JKEeJIaeMOro
NeWCTBUsI) U/ WU MOTYT NPUBOAUTH K CHH)KEHUIO METAa0OIMYECKUX Harpy3oK.

Coenunenune oOmeit ¢opmynbl (I) mMoxker MMeTh HECKONBKO MOTEHLHAJIbHBIX
MECT aTaku Mg NpOTeKaHuss mertadbonu3ma. [l ONTUMH3ALMU BBIIEONHCAHHBIX
BO3JIEHCTBUH HAa (PU3MKO-XMMHYECKHE CBOMCTBA U MeTabOJUYECKUH NMPOPUIbL MOTYT
ObITh BBIOpAaHBI conmeprkamue nedTepuin coenuHeHus odmeit Gopmynsl (I), KkoTOpbIe
UMEIOT ONpEIeNeHHYI CXeMy OOMeHa OJHOTO HJIM HECKOJbKHX aTOMOB JeHTepwuii-
Bomopoa. B wactHocTH, artom(-bl) neiiTepust conxepskamero(-ux) aeUTepui
coenuHeHus(-i) obmei ¢opmynsl (I) mpucoenUHSIOT K aToMy yriiepoaa u/UiH
pacroyiaraloT B TeX IMOJIOKEHHUSIX TaKoro coeauHeHus: obmeit Gopmynsl (I), koTopsie
ABJISIOTCSA MECTAMHU aTaKd MeTal0OoIU3UPYIUIUX (EPMEHTOB, TAKUX KakK, HalpHUMep,
HUTOXPOM Pysg.

Ecnu B HacTosme 3asBKe UCIONB3yeTCsl GopMa MHOKECTBEHHOTO YHCIA IS
CJIOBA COEAUHEHUS, COJIH, MOTUMOP(BI, THAPATHI, COIBBATHI U T.1., TO 3TO TAKXKE
CIeAyeT MOHUMATh KaK OJTHO COEUHEHHE, COJb, TOTUMOpP(, H30Mep, TUPAT, CONbBAT
WU T.T1.

Bripaxxenue "crabunbHoe coenunenne" uin "crabuibHasi CTPyKTypa" o3HadaeT

COCANHECHUE, KOTOPOEC ABJIACTCA JOCTATOYHO yCTOfI‘lPIBbIM, 4TOOBI BBIACPIKATH
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BbIICJIEHHE 10 MPUEMIIEMON CTENEHHU YUCTOTHI U3 PEaKLIUOHHON CMecH, U
IPUTOTOBJICHHE U3 HETO 3P (EKTUBHOTO TEPANEBTUUECKOrO CPENCTBA.

CoenuHeHHs HACTOAIIETO M300pETEHHs MOTYT COAEPIKaThb OJUH MJIH HECKOJbKO
ACUMMETPHYHBIX LEHTPOB, B 3aBUCUMOCTH OT MECTOMOJIOKEHHUS] M TMPUPOIBI
pa3JIMYHBIX KEJaeMBbIX 3aMecTuTeled. ACHMMETpPUUYHbIE aTOMbI Yriepoia MOTYT
HaxoauTbesi B (R) unu (S) koHUrypauuu, 4To NpUBOAUT K PALIEMHUYECKUM CMECSM B
ciaydae OJHOTO aCHMMMETPHYHOTO LEHTpa, U AHACTEPEOMEPHBIM CMECSM B Clyyae
HECKOJIbKUX aCHMMETPUYHBIX LEHTPOB. B HEKOTOPBIX Clydasx, aCHMMETPHs TaKKe
MOKET NPUCYTCTBOBATh H3-3a OrPAHHMYEHHOrO BpAINECHUS BOKPYr JAHHOW CBS3H,
HarpuMep, LUEeHTPAJIbHONU CBS3M, MPUJIErarIllell K IBYM 3aMEIIeHHBIM apOMAaTHYECKUM
KOJIbIIaM OTOBOPEHHBIX COETUHEHUMN.

3aMecTUTENI Ha KOJbIle TaKKe€ MOTYT MPHUCYTCTBOBATH JUOO B yuc-, 1ubO B
mpanc-dopme. [Ipeanonaraercs, 4To BCe Takue KOHPUTypaunu (BKIOYas SHAHTHOME -
pBI U AUACTEPEOMEPHI), BKJIIOYEHBI B PAMKH HACTOAIIETO H300pETEHUS.

[IpeanoYTUTEIPHBIMU COEJUHEHHUSIMU SIBJISIOTCS T€, KOTOpPbIE MPOAYLHPYIOT
Oonee KeNaTeNbHYI OHOJOTHYECKYIO AaKTUBHOCTb. OTHeJeHHbIE, YUCTbIE WU
JaCTUYHO OYMINEHHbIE H30MEpPbl W CTEPEOHU30MEpbl UJIU paleMUYEeCKHe HIHU
IUacTEePEOMEpPHbIE CMECH COENMHEHUN IaHHOrO H300peTeHUs TaK)Xe BKJIIOYEHBl B
paMku Hacrtosmero uzobpereHus. OYHUCTKY U pasfeleHue TaKuX BELIECTB MOXKHO
OCYLIECTBUTh C IMOMOILIBIO CTAHAAPTHBIX METOAOB, H3BECTHBIX B JAaHHON 00JacTu
TEXHUKHU.

OnTuueckue H30MEpPbl MOXKHO MOJYYHTh MYyTeM pa3AesieHHs paleMHYeCKUuX
cMecell B COOTBETCTBHHM C OOBIMHBIMH CIOCcO0aMH, Hampumep, NmyTeM oOpa3oBaHUs
IUACTEPEOU3OMEPHBIX COJIEH C UCIOJb30BAHUEM ONTHYECKH AKTHBHOW KHUCIOTHI HIIH
OCHOBaHHUs, WKW O00pa3oBaHUs KOBAJEHTHBIX JHacTepeomMepoB. Ilpumepamu
NOAXOASIIUX KHUCJOT SIBJISIFOTCS BUHHAs, NOUALETHIBUHHAS, AWTOJNYOHJIBHHHAS W
kaMpopcynbdponoBas kuciora. CMecu quacTepeonu3OMepoOB MOTYT OBITh pa3/ieIeHbl Ha
UX OTAENbHBIE AUACTEPEOMEpPbl HA OCHOBE HX (HU3UYECKUX H/WIM XHUMHYECKHX
pasiIuuuii ¢ TOMOINBID METOJOB, H3BECTHbIX B HaHHON 00nacTu, Hampumep,
NOCpeACcTBOM Xpomartorpabpum miau (QpaknuoHHONW KpucTamauzauud. OnTudecku
AKTUBHBIE OCHOBAaHHUS WM KHCJIOTbI 3aTéM BBICBOOOXKIAIT W3 Pa3IeeHHbIX
ouacTepeon3oOMepHbIX cojieil. MHOH cmoco0 paspeseHus: ONTHYECKHX H30MEpPOB
BKJIIOYAET HCIOJb30BAHHE XHUPaJbHOM Xpomarorpaduum (Hampumep, XHPAJIbHBIX

B32XX kon0HOK), ¢ OOBIYHOW pgepwBaTHU3alUell, ONTHMAJIbHO BBIOPAHHOW IS
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MaKCHMAaJbHOTO pa3/ieleHusl 3HaHTHOMepoB, uinu Oe3 Hee. [lomxoxsmue XupaibHbIE
B3XX xononku npoussoaut ¢upma Diacel, nanpumep, Chiracel OD u Chiracel OJ,
cpeau MHOTUX Jpyrux, OObBMHO BbIOMpaembix. Takke TNPUTOJHBI METOJbI
(depMeHTaTHBHOrO pas3feieHus, C pAepuBaru3anved unum 0Oe3 Hee. OnrHyecku
AKTHBHbIE COEJUHEHMs] JaHHOI'O H300PETEeHHs TaKXKe MOXHO MOJYYUTh C IMOMOIIBIO
XHUPAJTBHOTO CUHTE3a, UCMONb3Yysl B HEM ONTHUYECKU aKTUBHbBIE HCXOJHbIE BELIECTBA.

C uenpl0 pasrpaHUUUTb APYr OT Jpyra pasiudHble TUMBI U30MEPOB, NAETCS
ccoutka Ha npasusa MIOTTAK, pasgen E (Pure Appl Chem 45, 11-30, 1976).

Hactosimee wu300peTreHue  BKJIOYAET BCE  BO3MOXKHBIE  CTEPEOU30MEPHI
COEMHEHUN HACTOSIIEr0 M300PETeHUs B BHJE OTAEIbHBIX CTEPEOM3OMEPOB WU B
BHJIE JIIOOOW CMECH YKa3aHHBIX CTEPEOU30MepOoB, Hanmpumep, R- wiu S-u3omepos, wiu
E- wm Z-usomepoB, B J000OM COOTHOLIEHWH. BbineaeHHUss OTAEIBHOTO
cTepeousoMepa,  HanpuMep,  OTAEJNbHOrO  JHaHTHOMEpa  HUJIU  OTAEJIbHOIO
auacTepeoMepa, COeMHEHUsI HACTOSAIEro N300peTeHUss MOXKHO JOCTHYb C MOMOIIBIO

2

a000ro  MOAXOXSINEro METOAa YPOBHS TEXHHUKH, TakOro Kak, HampuMep,
xpoMatorpadus, B 0COOEHHOCTH, XHpajbHas Xpomarorpadus.

bonee Toro, coequHeHNsI HACTOAIIETO N300PETEHNsI MOTYT CYLIECTBOBATH B BUIE
tayroMepoB. Hampumep, moboe coennMHEHHE HACTOSILIEro H300peTeHus, KOTOpoe
CONEPKUT NMUPA30JbHBIA (pParMEeHT B Ka4eCTBE IeTepOapUIbHON I'PYNIIbI, HAIPUMED,
MOXeT cyuecTtBoBaTh B Buae lH tayromepa unu 2H tayromepa, unum gaxe cMecHu
JTHOOBIX KOJIHMYECTB ABYX TAyTOMEPOB, HJIM TPUA3OJbHBIA (parMeHT, HallpuMep, MOXET

cymecTBoBaTh B Buae 1H tayromepa, 2H tayromepa unu 4H tayromepa, wiau gaxe

cMecu r0ObIX KomudecTB ykaszanHubix 1H, 2H u 4H TayToMepoB, a UMEHHO:

H
N N N
\( \N \(/ \NH \(/ \N
_ —/ _1
N N H
1H-TayTomep 2H-tayTomep 4H-tayTomep.

Hacrosmee m3o0peTeHHe BKIIOYAET BCE BO3MOXHBIE TAayTOMEPHI COEAMHEHUN
HACTOSIIIEero U300peTeHNsl B BUIE OTACIbHBIX TAyTOMEPOB MJIM B BUAE JIIOOOH cmecH
yKa3aHHBIX TAYTOMEPOB, B JIIOOOM COOTHOIIECHUH.

bonee Toro, coequHEHUs HACTOAIETO H300pETEHHUs] MOTYT CYLIECTBOBATh B BUIE

N-OKCI/II[OB, KOTOpPBIC OMNPCACIAOTCA TEM, 4YTO IIO MEHbIIeH MEPE OAUH aTOM a30Ta
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COeAMHEHUN HacTosmero n3obperenus okucieH. Hacrosmee n3obpeTeHne BKIIOYAET
BCE TaKH€ BO3MOKHBbIE N-OKCHUJIBI.

Hacrosimee nzo0pereHue Takke OTHOCUTCS K IMPHUTOAHBIM (pOpMaM COEOUHEHUH,
pPacKpBITBIX B HAacTOsILEH 3asBKEe, TAKUM Kak MeTaOOJUTBI, T'UAPATHI, COJbBATHI,
IpOJIEKapCTBa, COJIM, B YAaCTHOCTH, (apMaLeBTUYECKH TNpHEMIEMble COJH, H
MPONYKTHI COBMECTHOT'O OCAXKAEHMUS.

CoenuHeHHs] HACTOSILIEr0 M300peTEeHHMs] MOTYT CYIIECTBOBATH B BHUIE THApATA
WU B BHJI€ COJIbBATA, 1€ COCAMHEHHS HACTOSIIEro H300peTeHNsl COepIKaT MOJISIPHBIE
pacTBOpUTENN, B YAaCTHOCTH, BOAY, METAHOJ WJH 3TaHOJ, HampuMep, B KauecTBe
CTPYKTYPHOTO 3JIEMEHTAa KPHUCTAJJIUYECKON pemerku coenuHeHui. KomauuecTsBo
NOJIAPHBIX ~ pacTBOpHUTeNed, B  YaCTHOCTH, BOJbI, MOXET HAaxOJUTbCSI B
CTEXMOMETPUUECKOM MJIM HECTeXMOMETPUYEeCKOM  COOTHOLIeHuu. B ciayuae
CTEXHOMETPUUYECKUX COJbBATOB, HampUMep, TUApaTa, BO3MOXHBI TeMHU- (TONIy-),
MOHO-, CE€CKBU-, AU-, TpHU-, TeTpa-, MEeHTa- U T.A. COJbBATbl HUIMU TUAPATHI,
cooTBeTcTBeHHO. Hacrosimee wun3o0peTeHne BKIOYAET BCE TaKHe TUAPATHl HIIH
COJIbBATBHI.

bonee Toro, coenmHeHHs HACTOSIIEro H300pPETEHHS MOTYT CYLIECTBOBATh B
cBOOOTHOM BHUJE, HAIpUMeEpP, B BHAE CBOOOIHOIO OCHOBAHMS WM B BHAE CBOOOJHOMU
KMCJIOTBI, WJIM B BHJE LBUTTEPUOHA, HJIM MOTYT CYILECTBOBaTb B BUAE COJU.
Vka3zaHHass Ccoib MOXeT ObITh 000 conbto, nubo opraHuydeckoi, maubdo
HEOPTraHMYEeCKOH COJBI0 TNPUCOEIMHEHUS, B HYAaCTHOCTH, JHOOOH (apManeBTHUYECKU
npUeMJIeMON OpPraHUYeCKON MJIM HEOPraHMYECKOW COJIbIO MPHUCOENUHEHUs, OOBIYHO
UCIIOJb3yeMOH B papMaIieBTUYECKOM JeJIe.

Tepmun "papmaneBTUUECKH MpUEMIEMasl COJIb" OTHOCHUTCS K OTHOCHUTEJBHO
HETOKCUYHOMN COJIM MPUCOECAUHEHHUs HEOPTAaHWYECKOW WJIM OPTraHUYECKOW KHUCIOTHI K
COEAMHEHHUI0 HacTosimero wu3obperenus. Hampumep, cm. S. M. Berge, u nap.
"Pharmaceutical Salts" J. Pharm. Sci. 1977, 66, 1-19.

[Mogxopsimast (apMaLeBTHUYECKH NpHEMIIEMas COJb COEIMHEHHIH HACTOSAIETo
U300peTeHUs] MOXKET MPEACTABIATh cO0O0H, HampuMep, COJb MPUCOECIUHEHUS] KHCIOTBI
K COEIMHEHUIO HACTOSLIEro M300peTeHus, HeCyleMy aTOM a30Ta, HalpUMep, B IENH
UIW B KOJblle, KOTOPbIH sABJsETCA JOCTAaTOYHO OCHOBHBIM, TaKyK Kak coOJb
NPUCOEIUHEHNUs] C HEOPraHUYEeCKON KHMCJIOTOH, TaKOHW KakK, HampuMep, COJIsHas,
OpoMHCTOBOOPOAHAs, HOAMCTOBOAOPONHAS, cepHas, OucepHas, ¢ochopHas wunu

a30THas KUCJIOTA, UJIM C OPraHUYECKON KMCJIOTOH, TAKON KakK, HAIIpUMep, MypaBbUHAs,
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YKCyCHAsi, aIeTOYKCYCHasi, NHUPOBUHOTpPangHasi, TPUPTOPYKCyCHasi, NPOMHOHOBAS,
MacjsiHas, TeKCAaHOBasi, TeNTaHOBas, VyHAEKAaHOBas, JaypuHOBas, OeH30IiHas,
CaJUIUIIOBAs, 2-(4-ruppoxcuben3omnn)-0eH3oliHasi, kamdopHasi, KOpHUYHAas,
LUKJIOMIEHTAHIIPOIMTMOHOBAsI, NTUTTIOKOHOBAs, 3-TUAPOKCU-2-Ha(TOHHAs,, HHKOTUHOBAS,

nmamMoeBasi, MCKTUHOBAs, HaACCpHas, 3-(1)6HI/IJ'IHpOHI/IOHOBaH, NMUKpPUHOBAs1i, NMUBAJIEBasi,

2-TUAPOKCHITAHCYIb(OHOBAS, UTaKOHOBAs, cynb(haMUHOBAS,
TpudTOopMeTaHCyabPOHOBAS, noaenuicepHas, 3TaHCYIb(HOHOBAS,
OeHzoJcy b OHOBAS, napa-TonyoncynbHoHoBas, MeTaHCYIb()OHOBAS, 2-

HadTanuHCcynbpoOHOBAsA, HadpTanuHAUCYIbPOHOBAs, KaM(opCyibpOHOBAS KHUCIOTA,
JUMOHHAs, BUHHAS, CTEAPUHOBAs, MOJIOYHAs, INaBeJeBas, MAJOHOBAas, SHTapHAasd,
s0JI0YHasi, AJUINHOBAs, AJbIHHOBAs, MaJeHWHOBas, QymapoBas, D-rIrOKoHOBas,
MUHJaJIbHasI, aCKOPOMHOBAs, IIIOKOTeNnTaHoBasi, riuuepodochopHas, acmaparuHoBasi,
cynb(pocanuIuIoBas, TeMUCEPHAs WU THOIIMAHOBAs KHCJIOTA.

bonee Toro, npyras mnoxxoasmas (papMameBTHYECKH TpuUemyieMas COJib
COEIMHEHUs HACTOSAIIEero H300peTeHUs, KOTOpOe SBISETCS B JOCTaTOYHOH Mepe
KHCJIBIM, TIPENCTAaBIsIET COOOM COJNb IEJOUYHOr0 MeTalljia, HAlpUMeEp, COJIb HATPHS UIJIH
KaJIMsi, COJIb INEJIOYHO3EMENbHOI0 MeTaJljla, HalpuMep, COJb KajbLMs WJIN MarHus,
COJb aMMOHHUS MJIHM COJb C OPraHUYEeCKMM OCHOBAaHHEM, KOTOpO€  JaeT
($U3MOTOTrNYECKH TNPHUEMIIEMBbIH KaTHOH, HAmpUMep, COJb € N-METUJITIIOKAMUHOM,
AUMETHITTIOKAMUHOM, S3TUIMIIOKAMHUHOM, JIM3UHOM, AWULMKIOrEeKCUIaMUHOM, 1,6-
reKCcaiuaMUHOM, 3TaHOJAMHHOM, TJIIOKO3aMHUHOM, CAapKO3MHOM, CEPHHOJIOM, TpHUC-
THIPOKCUMETUIAMUHOMETAHOM, aMHUHOIpomaHauosoM, ocHoBaHueMm CoBaka, 1-
aMuHO-2,3,4-OytanTpuosom. Kpome TOro, rpymnmbl, coaep)Kaliue OCHOBHOHM a3oT,
MOTYT OBITh KBATEPHHU30BAHBI TAKUMH PEAareHTAMH, KaK HU3IINE aJKHJITaJIOTeHHUIBI,
TaKWe KaK METHJI-, 3TWUJI-, TPONUI- W OYTHUI-XJIOPHUABI, -OpOMHUIBI U -HOAUABI,
auankuiacyibdaTel, NOAOOHBIE IHMETUJN-, OUITHI- U AUOyTUI-Cylnbdary, W
AUaMUJICYIb(aThl, IJIUHHOLEINOYEUHbIC TaJOTeHUIbl, TaKHe Kak Ielil-, Jaypui-,
MUPUCTHUJ- M CTEAPWI-XJOPHIABI, -OpOMUABI U -HOAWUIBI, AapaJKHJITAJIOTCHHUIBI,
nonoOHble OeH3WI- U (eHeTUI-OpoMHuIaM, U ApyTue.

CnenuanucTel B JAHHOW OOJAacTH TEXHHUKHM Jajiee NPU3HAKT, 4YTO COJH
NPUCOCIUHEHHS] KHUCIOT K 3asBJIEHHBIM COEAWHEHHUSM MOTYT OBbITh MOJYYEHBI IO
pPE€aKLUMU COEAUHEHUN C MOAXOSIEeH HEOPTraHUYE€CKOW MJIM OPraHU4e€CKOU KUCIOTOH ¢
MOMOIIBIO JTIOOOro U3 psila U3BECTHBIX METOJOB. AJNBTEPHATHUBHO, COJH IIEJIOYHBIX H

MECJITOYHO3EMEIIbHBIX METAJJIOB C KUCJIBIMH COCANHCHUAMUAU I/1306peTeHI/I${ MOJIY4arT 1O
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peakuuu COeTUHEHUI B COOTBETCTBUHU C M300pETEHHEM C MOIXOISIIUM OCHOBAHHEM C
MOMOIIBK) MHOKE€CTBA U3BECTHBIX METOAOB.

Hacrosimee wu3o0peTeHne BKJIIOYAE€T BCE BO3MOXKHBIE COJU COEAUHEHUN
HacTosLero M300peTeHus B BHUIE OTAEJIbHBIX COJIeH, MM B BHUAE 000 cmecH
yKa3aHHBIX COJIeH, B JFOOOM COOTHOIIEHHH.

B HacTosimeM TekCTe, B YaCTHOCTU, B 3KCIEPUMEHTAJIBHOM pa3fese, B ciydae
CUHTE3a MPOMEXKYTOYHBIX COCAUHEHUN M MPUMEPOB HACTOSIIEro M300peTeHusl, KOraa
COeMHEeHHE VYIIOMUHAETCS B BHAE COJIEBOW (POPMBI C COOTBETCTBYHOIIUM(-€ii)
OCHOBAHHEM WJIM KUCJIOTOH, TOUHBIM CTEXUOMETPUUECKUN COCTAB YKa3aHHOUN COJIEBOM
($bopMBI, MOJTYUYEHHOW C MOMOINBI COOTBETCTBYIOINETO Crocoba MOJy4eHUs W/ HiIH
OYHCTKH, SIBJIIETCS, B OOJNIBITUHCTBE CIy4aeB, HEM3BECTHBIM.

Ecnu He ykazano wHoe, cyPPUKCH K XUMHUYECKUM Ha3BaHUSM HJIH CTPYKTYPHBIM
dbopmynaMm, Takue kak "runpoxyopun’, "rpudropauerar", "HaTpueBas COJb", WIH "X

HCI", "x CF;COOH", "x Na'", mnanpumep, cleayeT IIOHHMATb He Kak

2

CTEXHOMETPUUYECKYI0 XapPAKTEPHCTUKY, a MCKIIOYUTEIbHO KaK yKa3aHWE Ha COJIEBYIO
bopmy.

OTO aHAJOTMYHO NPUMEHHMMO U K CIly4asgM, B KOTOPBIX IPOMEXKYTOUYHBIE
COEAMHEHUs CHHTE3a WM WUIIOCTPATUBHBIE COEAMHEHHS HJIM HX COJU Oblin
MOJIYY€HBl, C MOMOIIBI0 OMHUCAHHBIX CIHOCOOOB MOJYYEHHS W/UINW OYUCTKU, B BUJIE
COJIbBATOB, TAKMX KaK TUApPAThl C (€CIM OH OIpeNeeHHOr0 THIAa) HEU3BECTHBIM
CTEXUOMETPUUECKUM COCTABOM.

Conm BKJIIOYAIOT HEPACTBOPHMBIE B BOJE COJNHM M, B OCOOCHHOCTH, PACTBOPUMBIE
B BOJE COJIU.

bonee Toro, mpousBomHble coenuHeHuit ¢Gopmyiabl (I) m ux comm, KoTOpbIE
npeBpamarTcs B coequHenne Gopmynbl (I) unu ero coinb B OMONOTHYECKOW CUCTEME
(OuonpenIIeCTBEHHUKN WM NPOJEKAPCTBA) TaKKe OXBATBHIBAKOTCS HACTOSIIUM
nzo0pereHueM. YKazaHHas OMOJIOrHYecKas CHCTeMa NMPEeNCTaBiIsieT COOOH, HANpUMep,
OpPraHNU3M MJIEKONUTAKIIEro, B YaCTHOCTH, 4YEJOBEKAa. bHONpeaInecTBEHHHUK,
HarpuMmep, npeBpamaeTcs B coennHeHue ¢opmynbl (I) umm ero coiib MocpencTBOM
MeTabOIUYEeCKUX MPOIECCOB.

HUcnonb3yemblli B HacTosillell 3asiBKe TEPMHUH "TUIAPOIU3YIOLIUNCA in Vivo
CIOXKHBIN 3¢Up" MOHUMAIOT KaK O3HAYAIOIIUN THAPOJU3YIOIUICS i1 VIVO CIOKHBIHI
3pup coenMHEHUs HACTOSLIEr0 H300peTeHHUs, COAep Kalmero KapOOKCHUIBHYIO HIIH

THAPOKCUJIBHYIO TPYIIy, HapuMep, GpapmMaLeBTHUECKH IPUEMIIEMBbIH CIOXKHBINA 3Qup,
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KOTOPBI THUIPOJU3YETCS B OPTaHHW3ME 4YeJIOBEKa HJIM JKMBOTHOIO C MOJyYEeHUEM
UCXOAHOMN(-r0) KucinoThl unu cnupta. [loaxondmue papManeBTHUECKH NMPHEMIIEMbIE
ClIoXHbBle 3(QHUPBl B ciaydae KapOOKCHUJIBHOW TpyHIbl BKJIIOYAKOT, HaIpUMeED,
AJKUJIOBbIE, LHMKJIOAJIKMUIIOBBIE M HEOOS3aTeIbHO 3aMElleHHbIe ()EHIIANKUIOBBIE, B
4aCTHOCTH, OeH3mioBble cioxHble 3¢upbl, C1-Cs aIKOKCUMETUIIOBBIE CIIOXKHBIE
s¢upsl, Hanpumep, MeTokcuMeTmioBble, Ci-Cs aIKaHOMIOKCUMETHUIIOBBIE CJIOXKHBIE
3¢upel, HampUMep, NMUBAJOUIOKCUMETHIOBbIE, (TaluaAUIOBbIe CIOXKHbIE 3¢upsbl, Cs-
Cs umxnoankokcukapOonminokcu-C -Cq ankuyioBbie CiokHbIE 3QUpbl, Hanpumep, 1-
LUKJIOTeKCUIKAPOOHUIOKCUITHIIOBBIE, 1,3-THOKCONEH-2-OHUIMETHIIOBBIE  CJIOKHBIE
s3¢upel, HanpuMmep, 5-metun-1,3-110KCONEeH-2-OHUIMETHIIOBBIE, u  Ci-Ce-
AJTKOKCHUKaPOOHHMIIOKCUSTUIIOBBIE CIIOKHBIE s¢upsl, HaIrpumep, 1-
METOKCHKapOOHUJIIOKCUSTUIIOBBIE, U MOTYT ObITh 00pa30BaHBI C BOBJICUCHUEM JHOOOMH
KapOOKCHJIBHOHN IPyNIbl B COEAUHEHUSIX JAHHOTO M300pETEeHHUS.

I'moponusyromuecst in vivo CHOXHble 3(QUPBl COCNUHEHHS HACTOSIIETO
U300peTeHUs], COAEpIKALIEero TUAPOKCHIBHYIO TPYINY, BKIOYAIOT HEOPTraHUYECKHE
CIOXHBIE 3(QUPBI, TaKHe Kak CJIOXHBbIE 3pupsl (pochopHON KkucIoTh, U [anbdal-
AlUJIOKCUANIKUIIOBBIE 3(QUPBI U POJICTBEHHBIE COEJUHEHUs, KOTOPbIE B PE3YyJbTATE in
ViVO TUAPOJU3a CIOKHO3(pUPHOW TPYNIBl PACLIEINIAIOTCS C MOJYyYEHHEM HCXOIHOM
rUAPOKCUNBbHON rpynmnbl. [Ipumeps! [anbda]-alnIOKCHANKUIOBBIX 3UPOB BKIIOYAIOT
allETOKCUMETOKCH M 2,2-TUMEeTUJNPONUOHUIOKCUMeTOKCH. [lepedeHp BbIOMpaeMbIX
rpyn, o0pasyroImux THAPOJIU3YIOMUNCS in ViVo CIOXHBIA 3Qup B cliydae TUAPOKCH,
BKJIIOYAeT alikaHouj, OeH3omy, (QeHWwIaueTus W 3aMEeleHHbIH OeH30W1 U
dbeHumaneTua, aJlkoKCHUKapOOHUN (C TONy4YeHHEeM aJIKUJIKapOOHATHBIX CJIOMKHBIX
s¢upos), pumankmnkapbamoun wu N-(nuankmiaMuHOITHI)-N-ankuinkapdbamonsn (c
NoJIyueHueM KapOaMaToB), OHUANKUIIAMUHOANETHN U KapOokcuanerwn. Hacrosmee
U300peTeHrne OXBATHIBAET BCE TAKUE CIIOXKHBIE 3 HPHI.

Kpome Toro, Hacrosmee u300peTeHHE  BKJIOYAeT BCE  BO3MOJXKHBIC
KpUcTajndeckue (Gpopmel, WM MOJIUMOP(PBI, COEAUHEHUH HACTOSIIEr0 M300peTeHus,
WIM B BHUAE OTAENbHOro moiaumopda, Uiau B BUAE cMecH u3 Oojiee 4eM OJHOTO
noaumopda, B JI0O0M COOTHOIIECHUH.

B KkoHTekcTe CBOHCTB COEJUHEHUNH HACTOSIEr0o HM300pETeHUs] TEPMHUH
"papmakokmHeTHueckui mpoduiab" O3HAUYaeT OAWH EIUHCTBEHHBIH MapaMeTp HIIH
KOMOMHALMIO MapaMeTpoOB, BKIKOYAs NMPOHUIAEMOCTh, OMOAOCTYIHOCTD, BO3/AEHCTBUE

u (1)apMaKOI[I/IHaMI/I"IeCKI/Ie nmapamMeTpbl, TAKHC KaK MNPOAOJI>KUTEJIbHOCTE UJIU BCIIMYHUHA
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(apMakoJOrH4ecKOro MAeHCTBUs, H3MEpPEHHble B MOAXOASALIEM SKCIEPUMEHTE.
CoenuHeHus ¢ yaydIIeHHbBIM (papMakOKMHETHYECKHUM NpoduieM, HanmpuMep, MOXKHO
NPUMEHsSITh B OoJiee HU3KUX J03ax s AOCTIKEHHs Toro ke sddekra, nudo
NO3BOJIAIOT JAOCTHYbL OoJiee IIUTENbHOrO0 JAeicTBHs, OO MO3BOJSIIOT JOCTHUYb
koMOuHaunu o6oux 3 PpexToB.

Tepmun "koMOuHauus" B HaCTOsIIEM H300PETEHUH IPUMEHSIETCS B KAYECTBE
U3BECTHOTO CIEIHAIUCTaM B JAHHOH 00JaCTH TEXHUKH U MOXKET OBbITh MPEJACTABIICH B
BUIE QUKCHUPOBAHHOW KOMOMHAIUU, HEQUKCUPOBAHHON KOMOMHALIUK UK Habopa
KOMITOHEHTOB.

Tepmun "puxkcupoBaHHass KOMOUHAIMS" B HACTOSIEM H300pETEHUHU
NPUMEHSIETCSl B KAYECTBE U3BECTHOTO CIEIHAIMCTaM B JaHHOH 00acTH TEXHUKH U
€ro OMpeAeNsIOT KaKk KOMOUHAIINIO, B KOTOPOH YKa3aHHBIM NMEPBbII aKTUBHBIN
KOMIIOHEHT U YKa3aHHbIH BTOPOM aKTHUBHBI KOMIOHEHT NPUCYTCTBYIOT BMECTE B
OJHOW €IUHUYHOU JieKapcTBeHHOU popme unu B popme enuHoro nejoro. OgHuM u3
npuMepoB "(PUKCUPOBAHHONH KOMOMHAIWU" SIBJIsIeTCSl (hapMareBTHUECKasi KOMITO3HIHS,
B KOTOPOW yKa3aHHBIN NEPBbIM aKTUBHBIM KOMIIOHEHT U YKa3aHHBIM BTOPOW aKTUBHBIN
KOMIIOHEHT NPUCYTCTBYIOT B CMECH JJIsl OHOBPEMEHHOI'0 BBEJEHUS, KaK, HallpuMmep,
B coctase. [pyrum npumepom "(HUKCHPOBAHHON KOMOMHALUU" SIBJISETCS
dapmaneBTHUECKast KOMOMHAIUSA, B KOTOPOH YKa3aHHBIA NEPBBIH aKTHBHBIII
KOMIIOHEHT U YKa3aHHbIH BTOPOH aKTUBHBI KOMIOHEHT INPUCYTCTBYIOT B OJHOM
€JUHHULIE B HE CMEIIAaHHOM COCTOSIHUMU.

Tepmun HepukcupoBaHHass KOMOUHAIMS MK "HAOOP KOMIIOHEHTOB" B
HACTOsIIIeM H300pEeTEeHUH MTPUMEHSETCSl B KAY€CTBE U3BECTHOIO CIEIUAIUCTAM B
TAHHOW 00JIACTH TEXHUKHU M €ro ONMPENeNSIOT KaK KOMOMHAILMIO, B KOTOPOM
YKa3aHHBIN NEePBbII aKTUBHBIN KOMIIOHEHT U YKa3aHHBIM BTOPOU aKTHUBHBIN
KOMIIOHEHT MPUCYTCTBYIOT B OoJiee, yeM oxgHOH enuHune. OOQHUM U3 IPUMEPOB
He(pUKCHUPOBAHHOW KOMOMHAIMU UK HAOOpa KOMIIOHEHTOB SIBJIIETCS] KOMOWHAI S, B
KOTOPOW YKa3aHHBIN NEPBbI aKTUBHBIM KOMIIOHEHT U YKa3aHHBIA BTOPON aKTUBHBIN
KOMIIOHEHT MPUCYTCTBYIOT pa3aeinbHo. KoMIoHeHTH HEQUKCUPOBAHHON KOMOUHAIIUN
Ui Habopa KOMIIOHEHTOB MOTYT OBITh BBEAEHBI Pa3AesibHO, MOCIEIOBATEIbHO,
OTHOBPEMEHHO, MapajIeJbHO MM XPOHOJOTHYECKH cMelneHo. Jlrobas Takas
KoMOuHauus coenuHeHus Gopmyinsl (I) HacTosero n300peTeHus ¢
IPOTUBOOINYXOJEBBIM CPEACTBOM COIJACHO NPUBEAEHHOMY HUJXKE OINpEAEIECHUI0

ABJIACTCA OAHUM BAPUAHTOM OCYLICCTBJIICHUSA I/1306peTeHI/I$I.
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Tepmun "(XUMHOTEpaneBTUYECKHUE) MPOTUBOONYXOJEBbIE CPEACTBA" OTHOCHUTCS
K JI0OOMY CPEICTBY, KOTOPOE CHHKAET BbIKMBAEMOCTh WJIU MPOJudepaluo pakoBbIX
KJIETOK, W BKJOYaeT, HO He orpannuyuBaercs wumu:. 131I1-chTNT, abapenukc,
abupaTepoH, akjapyOuUMH, amgo-TpacTty3ymald smTaHcuH, adaTtuHub, adpaubepuent,
aNecIeKuH, aneMTy3ymald, ajJeHAPOHOBAas KHCJIOTA, AJIUTPETHHOWH, AaJITPETaMUH,
aMU(POCTUH, AMUHOTJIIYTETUMHJ, T€KCUJ aMHHOJEBYJIHUHAT, aMpyOWIMH, aMCaKpHH,
AHACTPO30JI, AHIECTUM, AHETOJ IUTHOJNETUOH, aHruoreHsuH II, anTutrpombun III,
ampenuTaHT, apuuTymomald, apriaOuWH, TPUOKCHI  MBbIINIbsIKa, aclaparuHasa,
AKCUTUHHO, a3auMTUOWH, Oaszmnukcumad, OenorekaH, OeHOaMyCTHH, OENHMHOCTAT,
OeBanm3ymad, OekcaporeH, Oukanyramuna, OucaHTpeH, OJieOMHUIIUH, OOpPTE30MUO,
OycepenuH, OocyTunu0®, OpeHTykcumad BenoTtwH, OycynbdaH, kabasuTakcesn,
kab03aHTUHHUO, (HONMHAT Kajblus, JEeBOGOJMHAT KaJbIUs, KamenuTtaOuH, Kampomao,
kapbonnatuH, kappmizomud, kapmodyp, KapMyCTHH, KaTyMakcomad, MeIeKOKCHuo,
LEeJMOJIEWKUH, HEePUTHHUO, HeTyKkcumald, XJaopaMOyIui, XJIOPMaaWuHOH, XJIOPMETHUH,
uunoGoBUp, MUHAKAJILUET, LUCIUIATHH, KJAAPUOWH, KJIOAPOHOBAs  KHUCJOTA,
kiodapabun, komaHmmcub,  KpucaHrtacmac, nukiodochamMua, — OUNPOTEPOH,
nurapabuH, pnakapOa3uH, MaKTHHOMHIMH, papOemosTwH anbda, npabpadenuo,
nacaTuHUO, nMayHOPYOWMLIUWH, neuuTabuH, JAerapeilukc, IeHWIeHKUH IHu(PTUTOKC,
neHocyMad, JnenmpeoTun, MAECIOpPeNHH, JeKCpa3oKcaH, IUOPOCHUAUN  XJIOPUL,
AVAHTUAPOTANAKTUTON, HUKJIOPEHaK, AOLEeTaKCes, AOJAaCeTPOH, HTOKCH(IYpPUIUH,
OOKCOPYOULIMH, AOKCOPYOULMH + 3CTpOH, APOHAOWHOJ, dKyJau3ymad, sapekosnomad,
SIUNTHHUMA  anerar, J3JaTpoMOomar, OJHIOCTATHH, SHOUUTAOWH, OH3AJyTaMHJ,
SMUPYOUIIMH, SMHUTHOCTAHOJN, J3MOETHH albda, 3MOeTHH OeTa, OIOETUH 3€eTa,
SNTAIIATHH, JPUOYJIUH, OSPJIOTHHUO, 5COMENpaszoy, SCTPAAHON, OSCTPAMYCTHH,
STOMOCH, JBEPOJUMYC, dSKcemectaH, ¢aapo3on, ¢eHTaHuwi, (UIATPACTUM,
bryokcumecTepoH, Gpuokcypunu, ¢ayaapadbun, ¢ropypanun, ¢ayramun, GoIuHOBAS
kucinora, (opmecran, ¢ocanpenuTaHT, (OTEMYCTHUH, (QYJIBECTPAaHT, ragodyTpoI,
rajoTepuaoj, rajoTepoBas KHCIOTa - MErJIYMHH, ragoBepCceTaMu], ragoKCeToBas
KHCJIOTa, HUTPAT TaJUIUs, TaHUpenukc, repuTtuHuO, remMuutabuH, reMTy3ymao,
ryKapnuaac, TIYTOKCHUM, GM-CSF, roCepesiH, IPAHUCETPOH,
KOJIOHUECTUMYIUPYIOMHUNA  (GakTOp T'paHyJOLUTOB, MIUTHAPOXJOPHUA T'HCTAMHUHA,
TUCTPENUH, ruapokcukapbamua, 3epHa 1-125, nmanconpaszon, nbaHapoHOBas KUCIOTA,
ubpurymomad THyKceTaH, uUOpyTMHHO, wunapyobuumsH, wudochamun, UMaTUHHO,

UMUKBUMOJ, HUMIpPOCYab(paH, HHAUCETPOH, WHKAAPOHOBAs KHUCIOTA, WHIECHOJ



10

15

20

25

30

29

meOynar, unreppepon anbda, uareppepon Oera, mHTephepoH ramMmma, UOOUTPUIOI,
nobenryan  (123I), womenpos, unuauMymad, HUPUHOTEKAH, HTPAKOHA30JI,
UKCAaOEeNWIOH, JIAaHPEOTUJ, JIaMaTUHHUO, SCOXOJWH, JIEHAJUIOMUJ, JIEHOTPACTUM,
JEeHTUHAH, JIETPO30J, JIEYIPOpPEeNuH, JIeBAMHCOJ, JIEBOHOPTPECTEN, HaTpuUsl
JEBOTUPOKCHH, JUCYpHA, J00ariaTHuH, JIOMYCTHH, JIOHMJAMHUH, MacCOIpPOKOJI,
MEIPOKCUINIPOTEeCTePOH, MErecTpoJi, Mejapcomnpoj, MenadanaH, MENUTHOCTAH,
MEPKANTOMYPHUH, MeCHa, METaoH, METOTPEKCAT, METOKCAJICH,
METHJIAMUHOJIEBYJIMHAT,  METHJINPETHU30JIOH,  METHJITECTOCTEPOH,  METHPO3UH,
MupaMypTua, MUITEPO3UH, MUPUIUIATHH, MUTOOPOHUTOJ, MUTOT'Ya30H, MHUTOJAKTOJI,
MUTOMHULIMH, MUTOTaH, MUTOKCAHTPOH, MOTaMyJJu3ymMald, MOJTPaMOCTUM, MOMHAAMOT,
rugpoxjopun mopdwuHa, cynbpatr mopduHa, HaOUIOH, HAOUKCUMOJ3, HadapeuH,
HaJJOKCOH + TEHTAa30LHWH, HAJNTPEKCOH, HapTOrpacTHUM, HENAIJIaTUH, HelxapaOuH,
HEPUIAPOHOBAST  KHUCJIOTA, HUBOJIYMAOMEHTETPEOTHHA, HHJOTHHUO, HUIYTaMHJ,
HUMOpPAa30J, HUMOTY3yMad, HHUMYCTHH, HHUTPAaKpUH, HHUBOJyMad, oOMHYTYy3yMal,
oKTpeoTHa, odarymymad, OMaleTAKCUH MENeCylHHAT, OMENpPa3oJl, OHJAHCETPOH,
ONPENBEKUH, OProTeHH, OPUIOTUMOJ, OCHUMEPTHHHO, OKCAJUIUIATHH, OKCHKOJIOH,
OKCHMETOJIOH, 030TaMHULIUH, pS3 reHHas Tepanus, MakJuTakces, najudepMuH, 3epHa
nautanaus-103, majoHOCeTPOH, MaMUAPOHOBAS KUCJIOTA, MAHUTYMyMald, MaHTOMPa3oJ,
naszonanub, maracmapraza, I[I9I-smoetun Oera (Merokcu IIDI-smoetun Oera),
nemOponusymad, mordunarpactuMm, ndrunrepdepon  anbda-2b, memeTpekcen,
MEHTA30LMH, NEHTOCTATHH, NMeMIOMULUH, nepdayOyraH, nepdhochamua, nepry3symad,
nuuuOaHU, MUJIOKAPIHH, MUPapyOULMH, MUKCAHTPOH, miepukcadop, MIUKAMHIUH,
nonuriaycaMm, ¢ocdar mnmoaudCcTpaauosa, NOJUBHHUINHPPOIUIOH + THAJIypOHAT
HaTpusi, nonucaxapua-K, mnomamnumomun, mnoHaTuHHO, HaTpuii  mopdumep,
NO3MOTUHUO, MpasaTpekcar, NPeIHUMYCTHH, MPEIHU3O0H, MPOoKapOa3uH, MPOKOAA30II,
NPOMPAHOJOJ, XHWHAroauna, pabempaszos, pakoTymymad, xjgopun panusi-223,
panoTuHHuO, panokcu(peH, PaITUTPEKCEA, PaMOCETPOH, paMyLupymad, paHUMYCTHH,
pacOypukac, pas3okcaH, pedamerunud, peropadeHud, puseapoHOBaAs KHUCIOTA,
STUAPOHAT peHus-186, purykcumad, pPOMHUAENCUH, POMHIJIOCTUM, POMYPTHL,
pouHunukaud, camapuii (153Sm) nexcugpoHam, caprpaMoOCTUM, caTyMmoMad, CEeKpEeTHH,
cunyneduen-T, cu3zodupan, coOy30kcaH, HATPUs TIHUUUAUAA30J, copadenuo,
CTAHO30JI0JI, CTPENTO30LWH, CYHHUTUHHO, TamanoppuH, TamMubapoTeH, TaMOKCH(]EH,
TalmeHTaaoJl, TaCOHEePMHUH, TeueneWkud, TexHenuit (99mTc) HodeTrymomad-

meprnentaH, 99mTc-HYNIC-[Tyr3]-oktpeorun, teradyp, teragpyp + rumepanuna +
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oTepalmi, TeMOHNOPpUH, TEMO30JOMHA, TEMCHUPOJIUMYC, TEHUIO3HA, TECTOCTEPOH,
TeTpOoPOCMHUH, TATUAOMHUJI, THOTENa, THUMajl(acHUH, TUPOTPONHUH aibda, THUOTYaHHH,

TOUUIN3yMad, TOMOTeKaH, TopeMudeH, TOocUTymMomad, TpaOeKkTeauH, TpamaaoJ,

TpacTty3ymad, Tpacty3ymad SMTaHCHUH, Tpeocyib(paH, TPETUHOUH, TpUbAypuAMH +

TUMHPALMJI, TPUJIOCTAH, TPUNTOPENIUH, TpaMeTuHud, Tpodochamun, TpoMOOMOITHH,

TpuntodpaHn, yOeHMMEKC, BajaTUHHO, BajIpyOMUIIMH, BaHAETaHUO, BampeoTHn,
BemypadeHud, BUHONACTHH, BUHKPHCTHH, BUHIECUH, BHUH(JIYHUH, BHHOPEJOUH,
BUCMOAErud, BOPHHOCTAT, BOPO30J, CTEKJsHHbIe MHKpochepbl  uUTTpuUsi-90,

3UHOCTATHH, 3MHOCTATHH CTUMAajiaMep, 30JIeJpOHOBast KUCJIOTa, 30pyOULIMH.
IMon "momumenTwaom penentopa snuaepmaibHoro ¢akropa pocta (EGFR)"

noApa3yMeEBacTCsA MNOJIMIICIITHU N, HMGKHHHﬁ HUACHTHUYHOCTDb AMHUHOKHCJIOTHOM

NOCJENOBATEIbHOCTH K TIOCJIENOBATEIbHOCTH, mpencrtaBieHHod B UniProt mon
HOMepoM noctyma P00533-1, unu ee gparMeHTy, KOTOpas COCTABISET MO MEHbIIEH
mepe mnpubnmsurenpbHo 95%. B HekoTopeix BapuaHTax ocymectsieHus, EGFR
¢parmenT cBasbiBaeT Jjuranng EFGR w/unu obnamaer KWHA3HONH aKTHBHOCTHIO.
ITonunentuael MyTaHTa EGFR BkIOUaOT NONMNENTHABI, HUMEKOILIUE WHCEPLUIO
MEXIy, Hampumep, amuHokuciaoramu V769 u D770 uau mexay D770 u N771. B

AMHWHOKHCJIIOTHOU

OPYTUX BapUaHTax

OCYIICCTBJICHUA, HUACHTHYHOCTDb
NOCJIEJOBATEIBHOCTH K MOCJIEA0BATENbHOCTH ¢ HOMepoM aoctyna B UniProt PO0533-1
cocraBjset 96, 97, 98, 99 unu 100%.

WUnnmrocTpaTuBHas nosHopa3MmepHass mnocinenoBateiabHocTh EGFR uenoseka, B
kotopoir V769, D770 u N771 o0o3Ha4yeHbl >XUPHBIM MMPUPTOM, MpencTaBlieHa B

samucu UniProt mox Homepom noctymna PO0533-1, koTopasi penpoayLUpPyeTCsl HUXKE:

10
MRPSGTAGAA
60
LORMFNNCEV
110
LENLQITIRGN
160
SNNPALCNVE
210
GAGEENCQKL
260
CRKFRDEATC

20
LLALLAALCP
70
VLGNLEITYV
120
MYYENSYALA
170
SIQWRDIVSS
220
TKIICAQQCS
270
KDTCPPLMLY

30
ASRALEEKKV
80
ORNYDLSFLK
130
VLSNYDANKT
180
DFLSNMSMDF
230
GRCRGKSPSD
280
NPTTYQOMDVN

40
CQGTSNKLTQ
90
TIQEVAGYVL
140
GLKELPMRNL
190
ONHLGSCQKC
240
CCHNQCAAGC
290
PEGKYSFGAT

50
LGTFEDHFLS
100
IALNTVERIP
150
QEILHGAVRF
200
DPSCPNGSCW
250
TGPRESDCLV
300
CVKKCPRNYV
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310
VIDHGSCVRA
360
INATNIKHFK
410
ITGFLLIQAW
460
RSLKEISDGD
510
ATGQVCHALC
560
ENSECIQCHP
610
GENNTLVWKY
660
VGALLLLLVV
710
QALLRILKET
760
TSPKANKEIL
810
YVREHKDNIG
860
VKITDFGLAK
910
GVIVWELMTF
960
WMIDADSRPK
1010
LMDEEDMDDV
1060
DRNGLQSCPI
1110
PAGSVQONPVY
1160
FDSPAHWAQK
1210
APQSSEFIGA

320
CGADSYEMEE
370
NCTSISGDLH
420
PENRTDLHAF
470
VIISGNKNLC
520
SPEGCWGPEP
570
ECLPOAMNIT
620
ADAGHVCHLC
670
ALGIGLFMRR
720
EFKKIKVLGS
770
DEAYVMASVD
820
SQYLLNWCVQ
870
LLGAEEKEYH
920
GSKPYDGIPA
970
FRELITIEFSK
1020
VDADEYLTIPQ
1070
KEDSFLORYS
1120
HNQPLNPAPS
1170
GSHQISLDNP

330
DGVRKCKKCE
380
ILPVAFRGDS
430
ENLEIIRGRT
480
YANTINWKKL
530
RDCVSCRNVS
580
CTGRGPDNCI
630
HPNCTYGCTG
680
RHIVRKRTLR
730
GAFGTVYKGL
780
NPHVCRLLGI
830
IAKGMNYLED
880
AEGGKVPIKW
930
SEISSILEKG
980
MARDPQRYLV
1030
QGFFSSPSTS
1080
SDPTGALTED
1130
RDPHYQDPHS
1180
DYQQODFFPKE

31

340
GPCRKVCNGI
390
FTHTPPLDPQ
440
KQHGQFSLAV
490
FGTSGQKTKI
540
RGRECVDKCN
590
QCAHYIDGPH
640
PGLEGCPTNG
690
RLLOERELVE
740
WIPEGEKVKI
790
CLTSTVQLIT
840
RRLVHRDLAA
890
MALESILHRI
940
ERLPQPPICT
990
IQGDERMHLP
1040
RTPLLSSLSA
1090
SIDDTFLPVP
1140
TAVGNPEYLN
1190
AKPNGIFKGS

350
GIGEFKDSLS
400
ELDILKTVKE
450
VSLNITSLGL
500
ISNRGENSCK
550
LLEGEPREEV
600
CVKTCPAGVM
650
PKIPSTIATGM
700
PLTPSGEAPN
750
PVAIKELREA
800
QLMPFGCLLD
850
RNVLVKTPQH
900
YTHQSDVWSY
950
IDVYMIMVKC
1000
SPTDSNEYRA
1050
TSNNSTVACI
1100
EYINQSVPKR
1150
TVQPTCVNST
1200
TAENAEYLRV
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UnnroctpaTtuBHelll nonunykiaeotrun, koaupyromuil EGFR, npenoctasien B NCBI

5TajJOHHOW mnociaenosarenbHocTu NM 001346897.1, koropas penpoayuupyercs

10

15

20

25

30

35

40

HHIXKE:

1 gtcecgggecag ccecceggege agegeggcecg cagcagecte cgeccccege acggtgtgag

61 cgccecgacge ggccgaggceg geccggagtcee cgagetagec ccggeggecg ccegecgececa

121
181
241
301
361
421
481
541
601
6ol
721
781
841
901
961
1021
1081
1141
1201
1261
1321
1381
1441
1501
1561
le2l
les8l
1741
1801
1861
1921
1981
2041
2101

gaccggacga
acaaccaccg
ctcttecgggg
tggctgcgcet
gtaacaagct
tcaataactg
atctttcctt
cagtggagcg
attcctatgce
tgcccatgag
ggggtgcagg
ccgggcegcetg
gcacaggccc
gcaaggacac
accccgaggyg
tggtgacaga
aagacggcgt
taggtattgg
aaaactgcac
ccttcacaca
aaatcacagg
ttgagaacct
tcgtcagect
atgtgataat
tgtttgggac
aggccacagg
ccagggactg
accttctgga
cagagtgcct
tccagtgtgce
tgggagaaaa
gccatccaaa

ggcctaagat

tggccctggg

caggccacct
cgcacggccce
agcagcgatg
ctgcceggeg
cacgcagttg
tgaggtggtc
cttaaagacc
aattcctttg
cttagcagtc
aaatttacag
agaggagaac
ccgtggcaag
ccgggagagce
ctgcccccca
caaatacagc
tcacggctcg
ccgcaagtgt
tgaatttaaa
ctccatcagt
tactcctccect
gtttttgctg
agaaatcata
gaacataaca
ttcaggaaac
ctcecggtcecag
ccaggtctgce
cgtctettge
gggtgagcca
gcctecaggece
ccactacatt
caacaccctg
ctgcacctac
cccgtcecate

gatcggcctc

cgteggegte
cctgactecg
cgaccctecg
agtcgggcecte
ggcacttttg
cttgggaatt
atccaggagg
gaaaacctgc
ttatctaact
ggccaaaagt
tgccagaaac
tcecececcagtyg
gactgcctgg
ctcatgctct
tttggtgcca
tgcgtccecgag
aagaagtgcg
gactcactct
ggcgatctcce
ctggatccac
attcaggctt
¢gcggcagga
tcecttgggat
aaaaatttgt
aaaaccaaaa
catgccttgt
cggaatgtca
agggagtttg
atgaacatca
gacggcccecc
gtctggaagt
ggatgcactg
gccactggga
ttcatgcgaa

cgceccgagte
tccagtattyg
ggacggccgg
tggaggaaaa
aagatcattt
tggaaattac
tggctggtta
agatcatcag
atgatgcaaa
gtgatccaag
tgaccaaaat
actgctgcca
tctgeccgcecaa
acaaccccac
cctgegtgaa
cctgtgggge
aagggccttg
ccataaatgce
acatcctgcecce
aggaactgga
ggcctgaaaa
ccaagcaaca
tacgctcccet
gctatgcaaa
ttataagcaa
gctceccecga
gccgaggeag
tggagaactc
cctgcacagg
actgcgtcaa
acgcagacgc
ggccaggtcect
tggtgggggc

ggcgccacat

cccgectege
atcgggagag
ggcagcgctce
gaaagtttgc
tctcagecte
ctatgtgcag
tgtcctcatt
aggaaatatg
taaaaccgga
ctgtcccaat
catctgtgcecce
caaccagtgt
attccgagac
cacgtaccag
gaagtgtccc
cgacagctat
ccgcaaagtg
tacgaatatt
ggtggcattt
tattctgaaa
caggacggac
tggtcagttt
caaggagata
tacaataaac
cagaggtgaa
gggctgctgg
ggaatgcgtg
tgagtgcata
acggggacca
gacctgcccg
cggccatgtg
tgaaggctgt
cctcectettg
cgttcggaag

cgccaacgcce
ccggagcgag
ctggcgcectgce
caaggcacga
cagaggatgt
aggaattatg
gccctcaaca
tactacgaaa
ctgaaggagc
gggagctgcet
cagcagtgct
gctgcaggct
gaagccacgt
atggatgtga
cgtaattatg
gagatggagg
tgtaacggaa
aaacacttca
aggggtgact
accgtaaagg
ctccatgect
tctecttgcag
agtgatggag
tggaaaaaac
aacagctgca
ggcccggagce
gacaagtgca
cagtgccacc
gacaactgta
gcaggagtca
tgccacctgt
ccaacgaatg
ctgctggtgg

cgcacgctgce
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2161
2221
2281
2341
2401
2461
2521
2581
2641
2701
2761
2821
2881
2941
3001
3061
3121
3181
3241
3301
3361
3421
3481
3541
3601
3661
3721
3781
3841

ggaggctgcet
accaagctct
ccggtgegtt
ttccegtege
tcgatgaagc
tctgcctcac
actatgtccg
agatcgcaaa
ccaggaacgt
aactgctggg
ggatggcatt
acggggtgac
ccagcgagat
ccatcgatgt
agttccgtga
tcattcaggg
ccctgatgga
agcagggctt
caaccagcaa
tcaaggaaga
acagcataga
gctcctcaac
tccctecage
aaggagcaga
ctgtacctct
catacacatc
gtatgtgtgt
gtgaaacgta

cagaaaaaaa

gcaggagagg
cttgaggatc
cggcacggtg
tatcaaggaa
ctacgtgatg
ctccaccgtg
ggaacacaaa
gggcatgaac
actggtgaaa
tgcggaagag
ggaatcaatt
tgtttgggag
ctcctceccatce
ctacatgatc
gttgatcatc
ggatgaaaga
tgaagaagac
cttcagcagce
caattccacc
cagcttcttg
cgacaccttc
ctcctcegacce
atctccagag
taaacacatg
gttgtaagaa
tgtgtgtgtg
gtttgtgaca
tatttaacta

daaaaaaaa

33

gagcttgtgg
ttgaaggaaa
tataagggac
ttaagagaag
gccagegtgg
cagctcatca
gacaatattg
tacttggagg
acaccgcagc
aaagaatacc
ttacacagaa
ttgatgacct
ctggagaaag
atggtcaagt
gaattctcca
atgcatttgce
atggacgacg
cccteccacgt
gtggcttgcea
cagcgataca
ctcccagtgce
cactcagcag
ggggaaacag
accgagcctg
tgaatctgca
agtgttcatg
gatttgatcc
attaaatatt

agcctcttac
ctgaattcaa
tctggatccce
caacatctcc
acaaccccca
cgcagctcat
gctcccagta
accgtcecgcett
atgtcaagat
atgcagaagg
tctataccca
ttggatccaa
gagaacgcct
gctggatgat
aaatggcccg
caagtcctac
tggtggatgce
cacggactcc
ttgatagaaa
gctcagaccc
ctggtgagtyg
cagccagtct
tggcagattt
cacaagctct
aaatttctag
atgtgtgtac
ctgttctecte
agttaatatt

acccagtgga
aaagatcaaa
agaaggtgag
gaaagccaac
cgtgtgececge
gcccttegge
cctgctcaac
ggtgcaccgce
cacagatttt
aggcaaagtg
ccagagtgat
gccatatgac
ccctecagceca
agacgcagat
agacccccag
agactccaac
cgacgagtac
cctecctgagce
tgggctgcaa
cacaggcgcc
gcttgtctgg
ccagtgtcca
gcagacacag
ttgttgtgtce
cttatgaagc
atctgtgtat
tgctggetcet
aataaatttt

gaagctccca
gtgctgggcet
aaagttaaaa
aaggaaatcc
ctgctgggca
tgcctectgg
tggtgtgtgce
gacctggcag
gggctggcca
cctatcaagt
gtctggagct
ggaatccctg
cccatatgta
agtcgcccaa
cgctaccttg
ttctaccgtyg
ctcatcccac
tctctgagtyg
agctgtccca
ttgactgagg
aaacagtcct
agccaggtgce
tgaagggcgt
tggttgtttyg
aaatcacgga
gtgtgtgtgt
atcttgacct
aagctttatc

IIpoMexyTO4HBIE COENUHEHUs], NPUMEHsIeMble [JIsI CHUHTE3a COEIUHEHUH IO
NyHKTaM 1-4, kak ONMCAaHO HUXKE, & TAKXKE UX NPUMEHEHHE IS CUHTe3a COeIUHEHUN
no nyHKTaMm 1-4, mpenctaBiasiOT cOOOW OAMH IOIMOJHUTENbHBIH aCMEeKT HACTOSIIEro
nzo0OpereHusi. IIpenmoYTUTENbHBIMH TPOMEKYTOUYHBIMH COEAUHEHUSIMHU SIBISIOTCS

IIpumepsl IPOMEKYTOYHBIX COEIMHEHUH, PACKPBITBIE HUXKE.
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O0mue MeTOAUKH

CoenuHeHHs B COOTBETCTBUHU C U300pETEHUEM MOJKHO IMOJIYUUTh B COOTBETCTBUH
CO ClleAYIIIUMHU cxemaMu 1 — 4.

CxeMbl ¥ METOAMKHM, OINHCAHHBIE HUXKE, WIIIOCTPUPYIOT IMyTH CHUHTE3a
coenuHeHuit oOmeit ¢opmynbl (I) wu3oOpereHus u He TMNpeaHA3HAYEHBI s
orpanuveHusi ero oObema. CnenuanucTty B HaHHOW 00JACTH TEXHUKHU SIBJISIETCS
OYEBUIIHBIM, UYTO TMOPSAOK TNpPEeBpAlIEeHUN, MPUBEIEHHBbIH B KayeCcTBE NpuUMepa Ha
cxeMmax, MoOXkeT ObITb MOAU(DUIUPOBAH pA3NUYHBIMU NYyTSIMU. BclencTBue 3TOro,
MOPSINOK TIpEeBpAlleHUl, MPUBEJCHHBIH B KadeCcTBE TMpPUMepa Ha CXemMax, He
npeaHa3HadeH IJis orpaHudeHus odObema. Kpome TOro, B3aumomnpeBpalneHue JHObIX
3aMEeCTHUTEJIEN, Rl, Rz, R3, R4, RS, R® u PG, MOXHO yCHNENmHO BBINOJHUTh N0 W/ WU
MoCJie TPUBEIEHHBIX B KaUYeCTBE MPUMEPOB MpeBpalleHni. ITH MOAUDUKALIUUA MOTYT
OBITh TAaKWUMH, KaK BBEIEHUE 3alIUTHBIX TPYII, OTHIEIUIEHWE 3alIUTHBIX TPYII,
BOCCTAHOBJICHHE WJIM OKHCJeHHEe (YHKIMOHAJIbHBIX TPYII, TaJlOTeHUPOBAHHUE,
METAJUIMPOBAHUE, 3aMELICHUE WU APYrue peakiuu, HU3BECTHbIE CHEIHUATUCTy B
OAHHOW OO0JIACTH TEXHUKH. OJTH TPEBPAIlEHHs BKJIIOYAIT T€ PEAKIHUH, KOTOpPBIE
BBOASAT (DYHKIUH, KOTOpPBIE TMO3BOJISIIOT JOMOJHUTEIbHOE B3aUMOIIPEBpalIeHUE
3amectuteneil. Iloaxoasimue 3auUTHBIE TPYNNbl U HUX BBEIEHHE MU OTLIEIJIEHHUE
XOpOLIO U3BECTHBI(-0) CHennajucTy B JaHHOW oOmactu TexHuku. KOHKpeTHbIe

NpUMepbl ONMUCHIBAIOTCS B MOCIEAYOIUX naparpadax.
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Cxema 1: TTyTs monyuenus coexunennii obmeit popmyns (I), rae R', R*, R’ RY,
R’, R®, X, Y, m u n umeror 3HadeHus;, npuBegeHnsie st obmeit Gopmyast (1), u PG
MOKET O3HadaThb BOJOPOA HJIH, HEOOs3aTeNbHO, MOAXOMSAIIYI0 3aLIUTHYIO TPYIIY,
Harpumep, mpem-0yTokcukapoonun (Boc).

Coenunenust ¢popmyn 1, 2 u 4 1ubG0 AOCTYNHBI sl TpUOOpeTeHHs], MO0 MOTYT
OBITH TMOJNYYEHBI B COOTBETCTBHU C METOAWKAMH, IOCTYNMHBIMH M3 OTKPBITHIX
HUCTOYHHUKOB, KaK MOHSTHO CIEIUANNCTy B AaHHOW obOnactu TexHUKH. KOHKpeTHbIE
IpUMEPHl ONMHUCHIBAIOTCS B MOCIEAYIOIUX naparpadax.

IMonxonsimum 00pa3oM 3aMelleHHble MUIEPHUANH-2,4-THOHBI 00mel (HopMyIIbI
(coenunenue ¢opmynbl 1), Takume Kak, Hanpumep, 2,4-NMUNEPUIUHANOH, MOXKHO

NOABEPTHYTh pPCAKOUHU C MNOAXOAALIUM o6pa30M 3aMCIIEHHBIM H30THOLIMAHATOM
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(coenunenue ¢Qopmynsl 2), TaKuM Kak, Hampumep, 3-QToppeHMIN30THOIMAHAT, B
NOAXONAINEH CHCTEME pacTBOPHUTENeH, Takoil Kak, HampuMep, AaLeTOHUTPHUJI, B
NPUCYTCTBUM TMOAXOJAINEr0 OCHOBAaHMs, TAKOTO KakK, HAlpuUMep, TPUITHIAMUH HIIH
DBU, npu temneparypax B auana3oHe oT -78°C gmo +100°C, mpuueM B HEKOTOPBIX
BapUaHTax ocyliecTBieHus peakuuto nposoasat npu 0°C unu +100°C, ¢ nonyueHuem
npoaykra obmeit ¢opmynbl (3). IlpoBeneHue nomOOHBIX peakUi OMHUCAHO B
muteparype (D. E. Worrall, J. Am. Chem. Soc., 1940, 62, 675).

[TpomekyTounble coenuHeHust oOmei ¢opmynabl (3) MOXHO NpPEBPATUTb B
NPOMEXYTOUYHBIE COeAUHEeHHUs1 ob0med ¢Gopmyasl (5) Mo peakuuu ¢ MOAXOIAIUM
TaKHUM  Kak

aMuHOM (coenuHeHuss obmei ¢opmynsl  4) Hampumep, 4-

2 2

(AaMUHOMETHJI)TUPUANH, B TMOOXOAAIIEH CHUCTeMe pacTBOPUTENeH, TakKOW Kak,
HarpuMep, 3TAHOJ W JSTHJIAIETAT, NMPU TEMIleparypax B JOHANa30HE OT KOMHATHOMH
TEMIEPATYpPhl 10 TEMIIEPATypPbl KHIIEHUS COOTBETCTBYIOLIUX PACTBOPUTENEH, MpHUEM
B HEKOTOPBIX BapHAHTAaX OCYILIECTBICHHUS PEAKIHUIO NPOBOAST MPH TEMIIEpaType
KHUIIEHUS] COOTBETCTBYIOIINX PACTBOPHUTEINEH, BO BpEMsI 4ero Boay, oOpa3oBaBIIYIOCS B
pe3yibTaTe peakUuu, YIAAJIAT HU3 PEaKLUHMOHHOH CMEeCH METOAaMH, H3BECTHBIMHU
CIeNNajJucTaM B JAHHOW OONacTH TEXHUKH, TAKUMH KakK, HAlpUMep, a3€0TPOIHOE
ynanenue Boabl (ycnosus Juna-Crtapka) MM UCIOJNB30BAHUE MOJIEKYJISPHBIX CHT, C
MoJy4eHHeM Npoaykra obuei ¢popmysr (5).

ITpomexyTouHnsle coenuHeHus: oOmeid Qopmyasl (3) U NPOMEKYTOYHBIE
coenuHeHuss obwmei ¢opmynsl (5), B xotopeix PG mpexncrasiaser co0oil 3alUTHYIO
IPYINy, MOXHO TpPEBPATUTh B MPOMEKYTOUHBIE COEIMHEHHs, B KOTOpbix PG
npeacrasisier coOOW aTOM BOAOPONA, HCIOJb3Ysl CTAHAAPTHBIE YCJIOBUS CHSITHS
3alUThI, KOTOPbIE M3BECTHBI CIENHANUCTAM B NaHHOU oOnactu TtexHuku. Korma PG
O3Ha4YaeT 3alIUTHYI TPYNIy, TAKYI Kak, Hampumep, mpem-0ytokcukapobounmn (Boc),
CHATHE 3aIMUThl MOKHO MPOBOJIUTH C UCIOJIb30BAHHEM KHCJIOT, TAKUX KaK, HAIPpUMeED,
XJIOPUCTOBOOPOAHAS KHCJIOTA U TPUPTOPYKCYCHAST KUCJIOTA, B MOAXOASIEH CHCTEME
pacTBOpHUTENEH, TAKOH Kak, HAMPUMED, NUXJIOPMETAH U TUOKCAH, IPH TEMIEpaType OT
0°C nmo TemmepaTypbl KHUIEHUS COOTBETCTBYIOLIUX PACTBOPUTENEH, MPUYEM B OJHOM
BAPUAHTE OCYINECTBJIIEHUS PEAKUHUI0 NPOBOIAT INPHU KOMHATHON Temmeparype, ¢
NOJIyYeHUEM CcoeAnHeHuH ol0meld ¢opmynsl (3) U NPOMEXKYTOUHBIX COEIMHEHHI
obmeii popmynsl (5), roe PG o3HauaeT aToM BOgoponaa.

IIpomesxxyTounble coeauHeHusi obmed Qopmynbl (5) moaBeprarT peakuu C

OCHOBaHUEM u/unu OKHUCJIAO UM pPE€arcHTOM, npuiyem B OAHOM BApHUAHTE
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OCYLIECTBJIEHUS] C OKHCIWUTENEeM, TaKUM Kak, Halpumep, MEpPOKCHA BOAOPOAA HUIHU
SIBX (crabunusupoBaHHass HOJOKCHOEH30MHAas KHCJIOTA), B MOAXOMALIEH CHCTEMe
pacTBOpUTeENel, TAKOHN Kak, HaIpUMep, METAHOJ, IPU TEMIEpaTypax B AUAaNA30HE OT
-30°C ngo TtemmepaTypbl KUIEHHUs COOTBETCTBYIOINErO PacTBOPUTENS, MPUYEM B
OAHOM BAapHaHTE OCYLIECTBJIEHHUS pPEAKLUHUI0 MNPOBOAST MPU TeMIepaType KUIECHUs
COOTBETCTBYIOLIEr0 PaCTBOPUTEJSI, C MOJy4eHHeM coenuHeHuil obmei Gopmynst (I).
Heobs3aTenbHo, TakWe peakUUd MOXKHO TMPOBOAUTh C 1n00aBKOWM, TakoW Kak,

HalmpuMep, KHUCJIOTa HWJIW OCHOBAaHUE, Kak Hanpumep, YKCYCHasaA KHCJIO0Ta HWIIH

,
TpudpTOpyKCyCcHass Kuciotra (He OrpaHMYHMBAsIChb HWMH), W TPHUITUIAMHH WU
AUU30MPONUIISTHIAMUH (HE OTPAHUYHNBASICh UMH ).

[IpomexxyTounble coenuHeHHuss o0meir ¢Gopmyabl (5) MOXKHO MNpPEBPATHTH B
coenuHeHuss obmeit Gopmyinsl (I) myTemM UX TEPMUUYECKOrO HATPEBAHHS B MOAXOASIIEM
pacTBOpHUTENe NPHU TMOBBIIEHHBIX TEMIIEPAaTypax, KOTOpPbIE MOTYT OBITH BBIIIE
TeMIEpPaTypbl KUIMEHUS YKa3aHHOTO PACTBOPUTENS, KaK, HAllpUMEpP, B AUAMA30HE OT
KT mo +250°C. Otu peakuuu HeoOs13aTEIPHO MOXKHO MPOBOIHUTL B COCyae, Onaromaps

€My HOaBJIICHUE MOKET OBITH INOBBIMICHHBIM, Kak HanpuMep, B aABTOKIJIABE.

2
IIpomexxyTouHble coenuHeHuss oOmei ¢opmynel (5) Takke MOXHO HPEBPATUTH B
coenuHeHust obmen ¢opmynsl (I) myTeM TepMHUUECKOTO HarpeBaHUs B MPHUCYTCTBHU

METAJJIUYCCKOT O KaTajaui3aTtopa, TaKOro KakK HanpuMmep, najjaaui Ha

)
aKTUBUPOBAHHOM YyTIJIe, B IOAXOASIIEM PacTBOPUTENE, TAKOM Kak, Hanpumep, [IMDA,
DMA, EtOH, MeOH, NMP (He orpaHuYHMBasiCb HWMH), TpPH TOBBIIIEHHBIX
TeMieparypax, kak, Hanpumep, oT KT mo +150°C. HeoOsi3aTenbHO, Takue peakiuu
MO’KHO MPOBOAHUTH C NOOAaBKOM, TaKOW KakK, HAIPUMEP, KUCJIOTA UJIU OCHOBAHHE, KaK,
HarpuMep, YKCYCHasli KHUCJIOTa WU TPUPTOPYKCYCHAasi KUCIOTa (HE OrpaHUYHBAsICh

UMH), W TPHUITHUIAMHH WU AUU3ONPONUISTHIAMUH (HE OTPAHUYUBASCH HMH), C

nojy4eHueM coenuHenuii odmeit popmyssr (I).
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Cxema 2:
e W —u Ne— TN — 7 SN
— — H,N —
LG o) o)
6 )—R4 R
(HCR), HCFR),
o S
Y YVJ
5 5
(R )m (R )m

Cxema 2: Criocob monyuenus coemuHenuii obueii popmynsr (4), roe R*, R, R®,
X, Y, m u n UMEIOT 3HAYEHUs, pUBeAeHHbIE 1 o0meit Gopmynsr (I).

Coenunenns obmed Qgopmynbl (6) MOXHO NMPEBPATUTh B COEOUHEHHUs OOIIeH
dbopmynbsl (7) myTem oOpabOTKM MOAXOASIIIUM HYKJI€O(PUIOM, TAKUM Kak, HalpuUMep,
aAMUHBI, CITUPTHI, AJTKOTOJSATHl METAJUIOB, a3WUIbI, THOJBl WJIH THOJATHI METANJIOB, B
OCHOBHBIX, HEUTPAJIbHBIX, KUCIOTHBIX, KATAJTUTUUECKUX YCIOBHSAX, B OJHOM BapHAHTE
OCYIIECTBJIEHHUS B OCHOBHOH cpeae, B NOAXOIAINEM pacTBOPHUTENE, UIU C
UCIIOJIb30BAHUEM B KayeCcTBE pPACTBOPUTENsS HYyKJeo]uia, Takoro Kak, HaIpuMep,
JIM®A, terparugpopypan (TT'®), npu Temmeparypax B nuamnaszone ot -78°C no
TeMIEPaTypbl KUIIEHUSI COOTBETCTBYIOLIETO PACTBOPUTEIS, IPUYEM B OJJTHOM BapUAHTE
OCYILECTBJIEHUs] PEAKLUIO MPOBOJAT B AuanaszoHe ot -10°C go TeMmnepaTypbl KUNEHUs
COOTBETCTBYIOLIEr0 PAaCTBOPUTEJsI, C MOJydYeHUeM npoaykra obuieh ¢opmynsr (7). O
TaKUX peakuusx zamemeHus coodbmanocy panee (Clark u np., J. Med. Chem., 2008,
51, 6631 — 6634; Guo u np., Tetrahedron Letts., 2013, 54, 3233 — 3237; Watterson u
ap., J. Med. Chem., 2007, 50, 3730 — 3742; Bellale u np., J. Med. Chem., 2014, 57,
6572 — 6582; Klimesova u ap., Eur. J. Med. Chem., 1996, 31, 389 — 395; Leroy u np.,
Synth. Commun., 1997, 27, 2905 — 2916; LaMattina u np., J. Org. Chem., 1981, 46,
4179 — 4182; Beugelmans u np., Tetrahedron, 1983, 39, 4153 - 4162).

Coenunennst obmed Qgopmynsl (7) MOXHO NPEBPATUTh B COEOUHEHUs OOIIeH
dbopmynbl (4) ¢ TOMOIIBIO psiia METONOB BOCCTAHOBJICHUs, KOTOpPbIE H3BECTHBI
ClennajJucTaM B JaHHOW OO0JacTH TEXHHKH, C HCIOJb30BAHHEM MHOXECTBA
pPa3IMYHBIX PEAreHTOB M PEAKIUOHHBIX YCJIOBHI;, TaKkHe METOJbl BOCCTAHOBJIEHUS

BKJIFOYAKOT HCIOJIB30BAHUEC PCArCHTOB, TAKHUX KaK THAPUABI METAJJIOB, TAKHUE€ Kak,
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HampuMmep, amomorunpua agutus B TT'®@ (Bullock u np., J. Am. Chem. Soc., 1956, 78,
490, Wang u nap., J. Org. Chem., 2006, 71, 4021 - 3160), unu OUHK B YKCYCHOM
kuciore (Rabe, Chem. Ber., 1913, 46, 1024), wau nubopan (De Munno u ap.,
Heterocycles, 1996, 43, 1893 — 1900), unu ucnoiapb3oBaHue YCIOBUH KaTAJIUTHIECKOTO
THIPUPOBAHMS, HAIIPUMeEp, BOJOPOAA U Najiaaus Ha yrie B kucyuoi cpene (Stokker u
ap., J. Med. Chem., 1981, 24, 115 — 117; Bertini u ap., J. Med. Chem., 2005, 48, 664
- 670), Bomopona u Hukens B ocHoBHOU cpene (Walpole u np., J. Med. Chem., 1993,
36, 2362 — 2372, Kuramochi u ap., Bioorg. Med. Chem., 2005, 13, 4022 — 4036.)

Cxema 3:
R3 R3 R3
R2 . 2 . R2
N OH N  0-R" H,N  O-R™®
8 9 10
RY R
R — R’
H,oN R’ ) R
1 s//C 2
Cxema 3: Cmoco6 momydueHust coemuHeHuil obmeit ¢dopmymsr 2, rme R'M

npexcTaBusier coboif MeTHa naM AHGTOPMETHI, COOTBeTCTByRmMui R' B obmeil
dbopmyne (I) co 3HaueHneM MeTokcu u nudptopmerokcu. Cunres coenunenuit 9 u 10
OTHOCHUTCS K QJIKOKCH 3aMEIeHHI0 Ha (eHunbHOM kosble. OmHako, MPOAYKT 2,
comepKalmuii M30THOIMAHATHYIO Tpynny, U ero cuHrte3 (t.e. 10 — 2 unu 11 — 2)
ABIsOTCS o6muMu 1ust rpymn R' B coorBercTBun ¢ o6meit opmynoii (I).
Coenunennst obmed gopmynsl (8) MOXKHO NMPEBPATUTh B COEOUHEHUs OOIIeH
dopmyner (9) ¢ HCHONB30BAHMEM PA3JHYHBIX METONOB, KOTOPBIE HM3BECTHBI
CIenHnaJucTaM B JaHHOH o0nacTu TexHUKH. Takue nmpeBpameHuss MOTYT MPEACTaBIATh

coboi, Hampumep, aJKUJINPOBaAHHE (PEHOJOCHHUPTA AJKIIMPYIOUIUMH peareHTaMu,
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TaKUMHU KakK, HalpuUMep, aJKUJITaJOTeHHJbI, aJKUJICYJIb(QOHATHI, I/I€ 3TH AJKUJIbHBIE
IPYNIbl MOTYT HeOOs3aTeNIbHO COAEp:KaThb aTOMbl (TOpa, aJKOKCHUIJIbHBIE TPYIIIHI.
Takue peakuu ajJKUIUPOBAHUS M3BECTHBI CIELUAINCTAM B JaHHON OOJACTH TEXHUKH
U BKJIIOYAIOT HCIHoJib3oBaHue pspa meronos: 1) K,CO; B pacrBOpuTene, TakOM Kak
JIAM®A, aueron, IM®A (cm. meronuky Muro u np., J. Med. Chem., 2009, 52, 7974 u
W02009/20990 A1); ii) KOH B EtOH (cm. metonuky Macias u np., J. Agric. Food
Chem., 2006, 54, 9843); iii) peakuust MunyuoOy (cm. meroguky US2006/122168 Al u
EP2151431 A1), ¢ mosiyueHHEM MPOMEKYTOYHBIX COeqUHEHUN 00tel popmybl (9).

Coenunennst obmedi Gopmynsl (9) MOXKHO NMPEBPATUTH B COEOUHEHHUs OOIIEH
dopmyabr  (10) ¢ DOMOIIBIO METOAOB BOCCTAHOBJIEHHS, KOTOpbIe H3BECTHBI
CHeLUalucTaM B JAHHOH 00JaCTH TeXHHKU. Takue peakUuHu BOCCTAHOBJICHUS MOXKHO
NPOBECTH, UCTIOJB3Ys: 1) ra3000pa3Hblil Bogopoxa u karaiauszarop (ans Pd/C B kauecTse
katanu3zaropa ¢cMm. meronuky Chan u ap., J. Am. Chem. Soc., 2011, 133, 2989; nns
miaaTuHbBl ¢cM. Metoauky Niemann u nap., J. Am. Chem Soc., 1941, 63, 2204; nns
Hukens Penes cm. meronuky US2009/253767 Al); 11) )xene30 U XJIOPHUA aMMOHHUS (CM.
Metonuky Sweeney u np., Bioorg. Med. Chem. Lett., 2008, 18, 4348); iii) TUTHOHUT
Hatpusi (cMm. metonuky Chong u np., J. Med. Chem., 2012, 55, 10601); iv) uuHK u
xjgopux amMoHus  (cMm.  Meromuky WO02010/42699 Al), ¢ moaydeHuem
IPOMEXYTOUYHBIX CoequHeHUN obmmel Gpopmynsl (10).

Coenunenust obmeit Gopmynbl (10) MOKXHO NpPEBPaTUTh B COEOUHEHHsS OOIIeH
dopmyansl (2), UCHONB3ysl TaKWe PEATreHTHI, KakK, Hanmpumep, THOPOCTeH, AUCYIbPUT
yraepona, 1,1"-tuokapbonunau-2(1H)-nupugon unu 1,1'-TuokapOOHUIAUUMHUIA30, B
OIIHOM BapHaHTe OCYINECTBJEHUs - THO(POCTEH, B OCHOBHOW Cpelae, B MOAXOISLIEM
pacTBopuTesie, TaKOM Kak, HampuMep, IUXJOPMETaH, XJopodopm, aueToH, HIH
nByx(asHble CMeCH, Takue Kak, Hampumep, AUXJIOPMeTaH, XJOpohopM C BOJHBIM
OCHOBHBIM PacTBOPOM, B APYIrOM BapHaHTE OCYLIECTBJICHUS - AUXJOPMETAH C BOJHBIM
HACBIIIEHHBIM pAacTBOPOM THUApOKapOoOHAaTa HATpus uau kKapOoOHaTa HATPHUs, MPHU
TeMmreparypax B guama3zoHe oT -78°C mo TemmepaTypbl KHIEHHsS COOTBETCTBYIOLIETO
pacTBOpUTENs, IpUYEM B JPYrOM BapHaHTE OCYIUNECTBJEHHS PEAKLHUI0 MPOBOAST MpPH
Temneparypax B auamazoHe ot 0°C 10 KOMHATHOH TeMIepaTrypbl, C MOJyYEeHHEM
coenuHeHu obmei Gopmynasl (2). O Takux peaknusx cooOmanoce panee (Harris u
ap., J. Med. Chem., 2005, 48, 1610; Degorce u ap., Tetrahedron Lett., 2011, 52, 6719;
WO02016/91845 Al; Fairhurst u np., Org. Lett., 2005, 7, 4697, Chaskar u np., Synth.
Commun., 2008, 38, 16940, US2004/122237 Al).
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Cxema 4:
Q Q Br
PG_ PG_
N N N N
N e N —_—
H H
(o] (o)}
T o
6 6
12 (HC-R), (HC-R'),
13
Y by
Y Y
5
R R
R3
g ? R2
9 HN R’
HN | A\ / \N
N —
—» H
(0]
o
6
)] (HC-R"),
H\ X
Y

Cxema 4: TyTe monyuenns coexunennii obmeit popmyns (I), rae R', R*, R’ RY,
R’, R®, X, Y, m u n umeror 3HadeHus, npuBeaeHnsie st obmeii popmynst (I), u PG
npeacTaBisieT cOoOOW BOAOPOA FIJIM TMOIXOMSAIIYI0 3ALIUTHYI TPYIIY, HampUMep,
mpem-0ytokcukapdonun (Boc).

Coenunennsi, mnomoOHBIE coenwHEeHHs M oOmeld ¢opmynsl 12, HU3BECTHBI
CIeNNaJucTaM B JaHHOW OOJNIACTH TEXHHKH M NYTH WX CHHTE3a ObUITM ONMHCAHBI B
muteparype (cm. wmeromuky Voss um ap.,, WO02015/22073 Al; Hart u ap.,
WO02016/100166 Al; Anderson u ap., J. Med. Chem., 2007, 50, 2647, Vanotti u np.,
J. Med. Chem., 2008, 51, 487).

Coenunenust obuieir Gopmynsl (12) MOXKHO NPEBPATUTh B COENMHEHHsS OOIei

dbopmyinbl (13), UCTIONB3YsI CTAHAAPTHBIE METOAbI OPOMHPOBAHHUS, KOTOPbIE M3BECTHBI
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criennaigucTaM B AaHHOW obOmactu TexHuku (W02016/100166 Al). Takue peakuuu
OpOMHpPOBAaHUS MOXHO NPOBECTH, HMCIIONb3ys OPOMHUPYIOLIMI peareHT, TaKoh Kak,
Hanpumep, N-OpOMCYKLUMHUMMJA, B TMOIXOAAIIEM pPAacTBOpPUTENE, TaKOM Kak,
HanpuMmep, JIM®PA, npu Ttemnepatrypax B auamnazoHe oT -78°C go TemmepaTypbl
KMIIEHUs] YKA3aHHOTO pacTBOPUTENs, NPUYeM B OAHOM BAapUaHTE OCYLIECTBICHUS
TeMrepatypy noaaep:;xkusaroT B guanaszone ot 0°C no KT.

[TpomekyTounble coenuHeHus: obOmed ¢opmyabl (13) MOXHO TOABEPTHYTH

peakuuu Cc noaxoasamumMu dAHHUJIMHaAMH, TaKUMH Kak HammpuMmep, 2-

2

I[I/I(I)TOpMeTOKCI/IaHI/IJII/IH, B MNPUCYTCTBHUU OCHOBAHHA, TaKOI'o0 Kak HamnpuMmep,

ouc(rpumeruncunmn)amun gutuss (LHMDS), B npucyTcTBUM KaTanu3aTtopa, TaKOTO
KaK, HampuMmep, MOAXOASLIMNA JIUTaHJA, B OJHOM BapUaHTE OCYINECTBJIEHUs 2-(nH-
mpem-6ytunpocduno)-2',4',6'-rpunzonponuin-3,6-gumeTokcu-1,1'-6upenun
(tBuBrettPhos), m B mnpucyTCTBMHM mpeakKaTtagu3aTopa, TaKOTO Kak, HampuMep,
najjgagueBblii TMpeNKaTaln3aTop, B JAPYroM BapUaHTE OCYLIECTBICHHS - XJop[2-
(munuknorexkcundocduno)-3,6-numeroxcu-2',4',6'-rpunzonponui-1,1'-6udennn][2-
(2-amunostun)denmn | mamnaguii(Il) (BrettPhos-PreCat, agnykr ¢ MTBE sdupom), B
NOAXOAsIEed CHUCTEMe pacTBOPHUTENEeH, TakOW Kak, Hampumep, Terparuapodypan
(TT'®), npu Ttemmnepatrype B pauamazoHe ot 0°C go 200°C. B omgHOM BapuaHTe
OCyIIeCTBJIEHUs] peakiuo mnpoBogaT npu 80°C ¢ monyueHueM COeqUHEHUN oOIei

dopmyner (I). IlomoOHble mpeBpalleHHs yKe ObUTH TPOBENEHbI U PACKPBITHI
(W02015/193339 A1l).

Cxema 5:
R R
. R
QO  HN R' Q  HN R’
PG\N | N\_/ N\ HN | N 7 \N
i o N —
14 }_th
) (HCR),
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Cxema 5: TyTe monyuenus coenunennii obmeit popmys (I), rae R', R*, R’ RY,
R’, R®, X, Y, m u n UMerOT 3HaYEHHS, npuBeneHubie s obmen popmynsl (1), u PG
npeacTaBisieT cOoOOHW BOAOPOA WM MOAXOASAIIYIO 3ALIUTHYIO TPYNNy, HAaIpUMeD,
mpem-0ytoxcukapbonun (Boc).

CoenuHeHus, mofno0OHbIe coennHeHUsM o01meit Gpopmyisl (14), MOXKHO MOJYYHTH
B COOTBETCTBMU C METOHMKOM, omucaHHoW Ha Cxeme 1, ¢ HCIOIb30BaHUEM 4-
(aMHUHOMETHIT)-3-THAPOKCUMTUPUANHA B3aMEH NPOMEKYTOYHOrO coenuHeHus (4).
[IpomexxyTounbie coenuHeHus obOmel ¢opmyasr (14) MOXHO TNpPEBPATHTh B
coenuHenust obmed Gopmynbr (I) Mo peakuu ¢ MOAXOAAIIUM CIHUPTOM B YCIOBHSIX
peakuuu Munyno60y (meron Oyo Mitsunobu, Synthesis, 1981, 1-28 unu Tsunoda u
np., Tetrahedron Lett., 1994, 35, 5081), TakuM Kak, HaIpUMeEP, OKCETAH-3-HIMETAHOII,
B npucytrcTBuu (tpudbytmidochopaHunnuneH)aneToHurpmna unn tpudperunapocduna
BMECTE€ C  OUHU3OMPONMJ  a30AMKapOOKCHIATOM B  MOAXOASLIEH  CHUCTEMeE
pacTBOpPUTENIEH, TaKOW Kak, Hampumep, auokcaH uiau TI'®, mpu Temneparypax B
Iuarna3oHe OT KOMHATHOW TEMIEPaTyphl A0 TEMIEPATYPbl KUIIEHUS COOTBETCTBYIOLIUX
PacTBOPUTENEH.

Cnenuanucty B JaHHOH OOJAaCTH TEXHUKH H3BECTHO, YTO, €CIHU Ha HCXOIHOM
WM NIPOMEXYTOYHOM COEJUHEHUU NMPHUCYTCTBYET PAA PEAKIIMOHHBIX LIEHTPOB, MOXET
CYIECTBOBATh HEOOXOAMMOCTh BO BPEMEHHONH OJIOKMPOBKE OJHOTO MJIM HECKOJBKHX
PEaKIUOHHBIX LIEHTPOB C MOMOINBIO 3ALIUTHBIX TPYII C LEJIbI0 MO3BOJUTh PEAKIUU
IPOUTU KOHKPETHO Ha XKeJaeMOM PeaKIMOHHOM LIEHTpE.

CoenuHeHHsT B COOTBETCTBUU C HU300pETEHHEM BBIAEJSIOT W OYHLIAT IO
CYIIECTBY HM3BECTHBIM CIIOCOOOM, Hampumep, MyTeM IUCTHUJUISLHU PaCTBOPUTENS B
BaKyyM€ M MEePeKPUCTAIM3ALNU TMOJYYEeHHOr0 OCTaTKa M3  MOIXOASIIEero
pacTBOPHUTENS WU BBEOCHHS €ro B OAUH W3 OOBIYHBIX METOJOB OYHUCTKH, TAKHUX KaK
xpomatorpadguss Ha TOAXOSIIEM BeIleCTBe-NMOIJIOKKe. Kpome TOro, MOXKHO
UCMmoNib30BaTh mpemnapatruBHyro BOXX ¢  obOpamennoit ¢dasoii. CoenuneHus
HACTOSIIIEero M300peTeHusi, KOTOpble OOJamarT NOCTATOYHO OCHOBHOW WM KHUCIOH
¢yHKIIHEH, MOTYT MPUBOAUTH K OOPAa30BaHMUIO COJIM, TAKOHW KaK, B CIy4ae COCIUHEHUS
HACTOSIIIEro H300pETEeHHs, KOTOPOE€ SBJSIETCS TOCTATOYHO OCHOBHBIM, HAINpPUMeED,
TpudTopanerar unu GopMuaT, WU, B ClIydae COCIMHEHUs HACTOSIIEro M300peTeHus,
KOTOpPOE SIBISETCA AOCTATOYHO KHUCIBIM, HANpPUMeEp, aMMoHueBas cosb. Conu 3TOrO
TUMIA MOKHO NpeBpaTuTh 1HOO0 B popmy cBOOOAHOrO OCHOBaHHUA, JuOO B (opmy

cBOOOJHOW KHUCJOTBI, COOTBETCTBEHHO, pAa3JIMYHbBIMH CHOCO0aMH, U3BECTHBIMU
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CIIeUNAJUCTy B JaHHOW OOJACTH TEeXHUKH, JHUOO COEAWHEHUS B NOCIEAYIOLIUX
OmoNornuecKnx aHajlnu3ax MOXKHO HCIOJb30BaTh B Buae coseil. Kpome Toro, mpomecc
CYIIKM BO BpEMs BBIJEJNECHUS COEAMHEHHN HAacTOSLIEro H300pPETEeHUs] MOXKET He
MOJIHOCTBIO YAAJUTh CIIE€NIbl COPACTBOPUTENEH, B OCOOEHHOCTH, TAKMX KaK MypaBbHHas
KHCJIOTa WU TPUDPTOPYKCYCHAST KUCIOTA, C MOJYyYEHHEM COJbBATOB WM KOMILJIEKCOB
BKIrOueHUs1. CrnenuanucT B JaHHOW OOJIACTH TEXHHKH OMPENENIUT, KAaKHe COJIbBATHI
WIN KOMILUIEKCHl BKJIIOUEHHUS TMPUEMJIEMbl ISl TNPHUMEHEHUsS B MOCJIEIYIOINX
Ouonornuecknx aHanusax. Crenyer moHMMaTh, 4TO KOHKpeTHas gopma (Hampumep,
CoJib, CBOOOJHOE OCHOBaHHE, CBOOOMHAS KHUCJIOTA, COJIbBAT, KOMIUIEKC BKJTFOUEHUS)
COEMHEHHUsI HACTOSIIEro M300peTeHHss B KAa4eCTBE BBIJEJIEHHOW W ONMHCAHHON B
NAHHOW 3asiBKe, He 00s3aTeNbHO SBISETCS EIWHCTBEHHOW (HOPMON, B KOTOPOW
yKa3aHHOE COEIMHEHHE MOXXHO HCIIOJIb30BaTh B OMOJIOTMYECKOM aHaln3e C LEJbIO
KOJIMYECTBEHHOI'O ONpeAeNeH s criequpuuecKoid ONMOJIOrnuyecKoi aKTUBHOCTH.

Conu coenunenuii popmyinl (I) B COOTBETCTBUM ¢ H300peTEeHUEM MOTYT OBITh
MOJIYYEHBl INYyT€M PAaCTBOPEHHUS CBOOONHOTO COEOUHEHUS B  IMOAXOIAIIEM
pacTBopuTene (HAmpuUMep, KETOHE, TaKOM KakK aleTOH, METHUJIITUJIKETOH HWIIH
METHIN300yTHIIKETOH, 3Qupe, TAKOM Kak OUITUIOBBIA 3¢dup, TerparuapodypaH uiu
IUOKCAaH, XJIOPUPOBAHHOM VIJIEBOJOPOAE, TAaKOM Kak METHJIEHXJOPUI WU
XJ0po(opM, UM HU3KOMOJIEKYIPHOM anu(aTUUeCKOM CIUPTE, TAKOM Kak METAaHOJ,
5TAHOJI WU U3OINPOIAHOJ), KOTOPBIH CONEPIKUT JKEeJaeMyl KUCJIOTY MJIM OCHOBAaHUE,
WIN K KOTOPOMY JKeJaeMyI0 KHCJIOTY UM OCHOBaHME H00aBis0T no3xe. Kuciaory unu
OCHOBaHHE TPHU MOJYYEHHH COJIM MOXHO HCIOJb30BATh, B 3aBUCHMOCTH OT TOTO,
MOHO- HJH MHOTI'0O-OCHOBHAsl KHCJOTa HWJU -KHUCJIOTHOE€ OCHOBAHUE TMPEICTaBIISIET
UHTEpPEC, U B 3aBUCUMOCTH OT TOTO, Kakas coib TpeOyercs, 1u00 B 3KBUMOJSIPHOM
cooTHoueHuH, Jubo B oTium4HOM OT Hero. Coyiu mojydaroT nmyteM (puIbTpOBaHUS,
MOBTOPHOTO OCAXAEHHS, OCAXKICHUS C IMOMOINBI OCATHUTENS ISl COJMU WU MyTeM
ynapuBaHUs pacTtBoputTens. IlonydeHHBIe COJM  MOTyT OBITh TNpPEBpPAICHBl B
CBOOOIHBIE COETMHEHUS, KOTOPbIE, B CBOK O4Yepellb, MOTYT OBITh MPEBPAINEHBI B COJIH.
Takum oOpasom, (apMameBTHYECKH HEMPUEMIIEMbIE COJH, KOTOpPbIE MOTYT OBITH
MOJIYYEHBI, HAIIPUMEpP, B Ka4eCTBE MPOAYKTa CIocoba MOJIyuyeHHs, OCYIIEeCTBISIEMOTO
B TIPOMBIIIEHHOM MacmTale, MoryT ObITh mpeBpamieHbl B (papMameBTHYECKHU
IpUeMJIEMbIE COJIM € TIOMOIIBIO CIOCOOOB, HM3BECTHBIX CIELUANNUCTy B JAHHOM
obnactu TexHUKU. OCOOEHHO TMPEANMOYTHTEIbHBIMHU SBISIOTCS THAPOXJOPUIBI H

crocob, ucnojb3oBaHHbIN B pasnene "[Ipumepnr".
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YHucrteie AUACTEPEOU3OMEPDI U YMCThIE SHAHTUOMEPHI COEAUHEHUN U COJIEN B
COOTBETCTBHUU C U300pETEHNEM MOTYT OBITh IMOJIYUYEHBI, HAIPUMEDP, TyTeM
ACUMMETPUYHOrO CUHTE3a, MyTEM HCIOJb30BAHUSA XUPAJIbHBIX UCXOIHBIX COEIUHEHUN
B CUHTE€3€, U MyTEeM pa3JeIeHUss SHAHTUOMEPHBIX U JUACTEPEOU3OMEPHBIX CMECEH,
MOJIYUEHHBIX B CUHTE3E.

DHAHTHOMEPHBIE U THACTEPEON3OMEPHBIE CMECU MOTYT OBITh pa3/ieIieHbl Ha
YUCThIC SHAHTUOMEPHI U YUCThIE AUACTEPEOU3OMEPDI C MOMOIIBI0 METOJAOB, U3BECTHBIX
CIEUANUCTY B TAaHHOMN 00JIACTU TEXHUKHU. B OTHOM BapuaHTe OCYINECTBJICHUS,
IUACTEPEONU3OMEPHBIE CMECH PA3ACNSIFOT C MOMOIIBIO KPUCTAJIJIM3ALUU, B YACTHOCTH,
(bpaKIMOHHON KPUCTAIU3AUH, UK XpoMaTorpadhuu. IJHAHTHOMEPHBIE CMECU MOTYT
OBITH pa3esieHbl, HAPUMEp, C MOMOIIBID 00pa30BaHUS AUACTEPEOU3IOMEPOB C
XHUPAJbHBIM BCIIOMOTATEJIbHBIM ar€HTOM, Pa3eIeHUs MOJTYyYEeHHBIX
IUACTEPEOU30OMEPOB U YAAJIEHUS] XUPAJbHOTO BCIIOMOTaTEIbHOTO areHra. B kauecTse
XHUPAJbHBIX BCIIOMOTATENIbHBIX ar€HTOB, HAIPUMEpP, XUPaJbHbIE KUCIOTHI, TAKHE KaK,
HampuMep, MUHAAJIbHASA KUCJIOTA, MOTYT UCIOJb30BAThCA AJs pa3ieeHUs
SHAHTHUOMEPHBIX OCHOBAHUHN, U XHUPAJIbHbIE OCHOBAHUS MOTYT MUCIOJb30BATHCS IJIS
pas3aesieHusl SHAHTUOMEPHBIX KUCJIOT MOCPEACTBOM 00Opa3oBaHMs
IUacTEPEeOU3OMePHBIX coseli. Kpome Toro, nuactepeon3oMepHbie MPOU3BOHBIE,
Tak¥e KaK JHacTepEeONn30MEepHBIE CIOKHBIE 3P UPBI, MOTYT OBITH OOpPa30BaHBI U3
SHAHTUOMEPHBIX CMECEN CIIUPTOB MU 3HAHTUOMEPHBIX CMECEH KUCIOT,
COOTBETCTBEHHO, UCMHOJb3Ys B KAUECTBE XUPAJIbHBIX BCIOMOTATEIbHbBIX Ar€HTOB
XHUpaJbHble KUCIOTHI UJIU XUpPaJbHbIE CIUPTHI, COOTBETCTBEHHO. KpoMe Toro, s
pa3neeHus SHAHTHOMEPHBIX CMECEH MOJKHO MCIOJIb30BaTh JUACTEPEOU3OMEPHBIE
KOMITJIEKChI UJIH THACTEPEOU30OMEpPHBbIE KIaTPaThl. AJbTEPHATUBHO, SJHAHTUOMEPHBIE
CMeCH MOTYT OBITh pa3ziesieHbl MyTeM XpoMaTorpaduu ¢ UCMOJb30BAHUEM XUPATBHBIX
pPa3AeNUTENbHBIX KOJOHOK. Jpyroil noaxoAsmuii METO A BbIEIEHUs SHAHTUOMEPOB
npencTapisieT coboil GepMeHTaTUBHOE pa3aelieHue.

OnHUM TOPEenmoOYTUTEJbHBIM  aCMeKTOM  HU300peTeHHs]  SIBJISIeTCS  CIOCOo0
MOJIy4eHHUs] COEJMHEHUN MO NyHKTaM 1-4 B COOTBETCTBUU C NMPUMEPaAMHU, a TaKXKe
MPOMEKYTOYHBIE COCNUHEHUS, TPUMEHSEMbIE JIJIsl UX MMOJYUEHHUS.

Heo0Os3atenbno, coenqunenus ¢opmyabl (I) MOKHO mpeBpaTUTh B MX COJH, HIIH,
Heo0s3aTeNnbHO, conu coenuHeHuil ¢opmynbl (I) MOXHO mpeBpaTUTh B CBOOOAHBIE
coenquHeHuss. COOTBETCTBYIOIINE CIOCOOBI SIBJISIOTCS OOBIYHBIMH JJISI CIIELUATUCTA B

NaHHOU 00JlacTH.
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Kommepueckasi HeHHOCTDH

Kak ynoMsHyTO BBIIIE, HEOXHIAHHO OBLJIO OOHAapy’>KEHO, 4YTO COEIUHEHHUS
Hacrosmero wuzobpereHus s¢pdextuBHo uHruOupyror MmytaiT EGFR B kuetke
(Hampumep, ONMyxo0JeBOH KJIeTKe), KOTOpasi KOHTAKTUPYET C COEJUHEHUEM, UHAYLIUPYS
TeM CaMbIM TruOeib KJIeTKH (Hampumep, arornTo3), W BCJIEACTBHE JTOr0 UX MOXKHO
NPUMEHATH IUIsl JeYeHUs WM NpoQUIakTHKHU 3a00JeBaHIN HEKOHTPOJIUPYEMOro(-oii)
pocTa KJeTOK, mpoiudepauny W/MiIu BBUKHBAEMOCTH, HEMOAXOMSIINX KJIETOYHBIX
UMMYHHBIX OTBETOB, WJIH HEMOAXOMSUINX KJIETOYHBIX BOCHMAIHUTEIbHBIX OTBETOB, HJIH
3a00IeBaHUN, KOTOPBIE COMPOBOKIAOTCA HEKOHTPOJHPYEMBIM(-0H) POCTOM KIETOK,
nposudepanuell U/ Miau BBIKMBAEMOCTBIO, HEMOAXOAAIMMHI KJIETOUHBIMU UMMYHHBIMHU
OTBETAMH, WJIH HENOAXONAIMMHU KJIETOYHBIMH BOCHAITUTEIBHBIMH OTBETAMH, B
YaCTHOCTH, TJA€ HEKOHTPOJUPYEMBIH(-as) pOCT KJETOK, mnpojudepanus u/ uiu
BBUKHBAEMOCTh, HEMOAXOISAINNE KJIETOUHbIE MMMYHHBIE OTBETHI, WJIN HEMOAXOSIIHE
KJIETOUYHBbIE BOCHANIUTENbHBIE OTBEThl omocpeayercss myraHtoM EGFR, Takux kak,
Harpumep, NOOpPOKaYeCTBEHHAs M 3JIOKAUYE€CTBEHHAsl HeEOIUla3us, Oojiee KOHKPETHO,
reMaTOJIOTHYECKHE OINMyXOJH, COJUAHBIE ONYyXOJH, W/HJIM WX METacTa3bl, HAPUMED,
JeHKeMUH U MHUEJNOJUCIUIACTHYECKUH CHHAPOM, 3JIOKAYeCTBEHHbIE JHUM(QOMBI,
ONMYyXOJU TOJOBBI U WIEH, BKJIOYasg OMNYXOJU TOJOBHOTO MO3ra M MeETacTasbl B
rOJIOBHON MO3r, ONYXOJH TPYAHOW KJETKH, BKIIOYAs HEMEJKOKJIETOYHbIE W
MEJIKOKJIETOUHBIE OMYXOJIU JIETKOro, raCTPOMHTECTUHAJIbHBIE ONYXOJIH, SHIOKPUHHbIE
ONMYyXOJH, OIYXOJU MOJIOYHOM JKejJe3bl M APYrue THHEKOJOTHYEeCKHe OIyXOJH,
ypOJIOTUYECKHE OMYXOJIH, BKJIOUYAsl PEHAJIbHbIE ONYXOJH, OMYyXOJU MOYEBOTO MY3bIPs
U TpPEeACTATEIbHOW >KeNie3bl, OMyXOJH KOXH U CapKOMBI, W/MJIM HMX METacTas3bl, B
0COOEHHOCTH, réMaTOJOTHYECKUE OMYXOJH, COUIHBIC OMYXOJH, U/ M UX METACTa3bl,
TaKHWe KaK OMYXOJU MOJIOYHOH >KeJie3bl, MOYE€BOT'O My3bIPsi, KOCTH, TOJIOBHOT'O MO3Ta,
LeHTpaJibHOW U mnepudepudeckoli HEPBHOU CHCTEMBbI, INEHKU MaTKU, OOOMOUYHOU
KHMIIKH, JKeJe3 BHYTPEHHEHW cekpeuuu (Hampumep, IUTOBUAHOH KeJIe3bl U KOPBI
HAJIMOYEYHNKA), OSHAOKPUHHBIE ONYXOJH, ONYXOJH OJHIOMETPHUs, MHINEBOAA,
raCTPOMHTECTUHAIBHBIE OMyXOJH, OMyXOJH 3apOIBILIEBBIX KJIETOK, MOYKH, TMEYEHH,
Jerkoro, TrOpTaHd ©  runodapuHKCa, Me30TEJHOMa, ONYXOJU  SIUYHHKA,
MOJKETYNOYHOW JKeNe3bl, NMPEeACTaTeNbHON JKeNe3bl, NPSIMOW KHUIIKU, pPEeHaJbHBIE
ONMYyXOJIM, OMYyXOJW TOHKOH KHIIKH, MSTKHX TKaHEH, >KeNyaKa, KOXH, MYKCKHX
MOJIOBBIX JKe€Jie3, MOYETOYHHKA, BJArajuiia W BYJbBBL, a TAKXe 3JI0KaUE€CTBEHHBIE

HCOIIJIa3WH, BKJIHOYAA NEPBUYHBIC ONTYXOJIM B YKA3dHHBIX OpraHax WU COOTBCTCTBYIOLIHEC
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BTOPUYHBIE ONMYXOJU B OTAAJEHHBIX opraHax ("meractasbl omyxoseit"). I[Ipumepamu
reMaTOJIOTHYECKUX  ONyXOoJeld MOryT SABJATBHCA, HaIpUMep, arpecCuBHble U
UHIOJEHTHbIE (GOpMBI JeHKeMHU U JTUM(OMBI, a UMEHHO HEXOIKKHHCKas OOJe3Hb,
XpoHHUUECKass u ocTpas MuenounHas Jjedkemus (XMJI / OMIJI), ocrpas
mumpobnactrHas neiikemust (OJIJI), Gone3Hb XOMKKHHA, MHOXKECTBEHHAsT MUEJIOMA U
T-xnerounas numdoma. Takke BKIOUEHB MHEJIOAMCIUIACTUYECKHH CHHAPOM,
IJIA3MOKJIETOYHAs HEOIIa3usi, NapaHeOoIIaCTHYeCKHe CHHIPOMBI, W THUIIBl paka
HEU3BECTHOW mepBHUYHON jokamusaumu, a Takxke CIIMJl-accounupoBaHHbIie
3JI0Ka4€CTBEHHbIE HOBOOOPAa30BaHMUS.

JIOTIOJTHUTEJIBHBIM aCIEeKTOM H300peTeHUs SIBISIETCS MPUMEHEHUE COSIUHECHUH B
cooTBeTcTBUU ¢ Ppopmynont (1) nnist nedeHus paka JIEeTKHX, B YaCTHOCTH, paKa JIETKUX,
3askopuBaromero Myrait EGFR ¢ mHcepumoHHBIMH MyTamusMu B 3k30He 20, Oonee
KOHKPETHO paka JIeTKHX, 3asgkopusarmero V769 770ins ASV w/unu D770 N77lins
SVD wuHcepuuu B 3k30He 20, HW/UIM €ro MeTacTa3oOB, BKIIOYANOIIEe BBEICHHUE
s pexTuBHOrO KOMMUecTBa coenuHeHuss Gpopmynsl (I).

JIOTIOJTHUTENIBHBIM aCIEKTOM H300pETEeHUs SIBISETCS NMPUMEHEHNE COeAUHECHUH B
cooTBeTcTBUU ¢ Popmysioit (1) mist medyeHus paka JITKUX, B YaCTHOCTH, paKa JIETKHUX,
3asgkopuBatomero MyrauiT EGFR ¢ gemeumsiMu BHYTpH paMKU CUUTBIBAHHUS B HK30HE
19 (rakumu xak EGFR E746 A750del) mam TOYKOBBIMH MyTalUsIMU B 3K30He 21
(manpumep, L858R), u/unu ero meracrasos.

JIOTIOTHUTENbHBIM ACIEKTOM M300peTeHUs SBISIETCS PUMEHEHNEe COeUHEHHH B
cooTBeTcTBUU ¢ Popmynoit (I) mnst medeHust paka JIETKMX, B YaCTHOCTH, paka JIETKUX,
3askopuBaromero wmytaHt EGFR ¢ npuoOpereHHON pe3MCTEHTHOH MyTamuei
D770 N771insSVD C797S, E746_A750del C797S wunu L858R C797S, u/unm ero
METaCcTa30B.

JIOTIOJTHUTEJIBHBIM aCIEeKTOM H300pETeHUs SIBISIETCS MPUMEHEHUE COSAUHECHUH B
cooTBeTcTBUU ¢ Popmynoit (1) nnist nedyeHus paka JIETKHX, B YaCTHOCTH, paKa JIETKHUX,
s3askopuBaromero mMytanT ERBB2 ¢ wuHCepUMOHHBIMM MyTauusMu B 5k30He 20
(takumu kaxk ERBB2 A775 G776insYVMA), u/unu ero MeTacta3os.

Takum o6pa3om, B COOTBETCTBUU C OAHUM aCIEKTOM HACTOSIIEro u3o0peTeHus,
n300peTeHne OTHOCUTCS K coennHeHnto obmen ¢opmynsl I, mnu N-okcuny, conu,
TayTOMEPY UJIH CTEPEOU30MEPY YKa3aHHOT'O COEUHEHUsI, WIIN COJIM YKa3aHHOTO N-
OKCHJia, TAYTOMEpPA UJIH CTEPEOU30MepPa, B YACTHOCTH, €ro papMaleBTHIECKU

HpHeMHeMOfI COJIk, UJIK CMECHU TAKOBBIX, KaK OITUCAHO U ONPCACIICHO B I[&HHOFI



10

15

20

25

30

48

3asBKe, JIs MPUMEHEHHUs IS JISUCHHS WIIM MPOoPUIaKTHKH 3a00eBaHus, B
0COOEHHOCTH, AJIS MPUMEHEHUS AJIsl JIeUeHUs 3a00eBaHuUs.

Takum oOpa3om, IPyruM OTIEJbHBIM aCIIEKTOM HACTOAIIETO U300peTeHus
ABJISIETCSA IPUMEHEHHe coelnHeHus oomel GopMyIiel I, onucaHHOTO BBILIE, U €T0
cTepeon3oMepa, TayroMepa, N-OKCHAA, THAPATA, COJIbBATA MIJIU COJIU, OCOOEHHO ero
(apManeBTUYECKH TPUEMIIEMON COJIU, HJITH CMECHU TaKOBBIX, Ui TPOPUIAKTUKH HITH
J€YEHHUs TUMePIpoud epaTHBHOTO HAPYIIEHUs WIN HAPYLICHUS, pearupyroero Ha
WHAYKIUIO THOEIN KJIETOK, T.€. aronTo3.

IMon "runepnponudepaTuBHbIM 3a0oneBaHreM" moapasymeBaercs: 3aboyeBaHue,
TaKO€ KakK 3JI0Ka4eCTBEHHOE HOBOOOpa3OBaHHE, ACCOIMHUPOBAHHOE C HEMOAXOISINE
BBICOKMMH YPOBHSMH JAEJEHUs KJIETOK, HEMOAXOASAIe HU3KUMH YPOBHSIMH aIoOINTO3a,
U TeM, U ApyruM. TepMuH "HEMOAXOMSUINI" B KOHTEKCTE HACTOSIIEro H300peTeHus:, B
YaCTHOCTH, B KOHTEKCTE BBIPAKEHUH "HENMOAXOASIINE KJIETOYHbIE HMMYHHbBIE OTBETHI,
WIN HENOAXOISINNE KJIETOYHbIE BOCHANUTENIbHBIE OTBETHI", HMCIOJb3YEMBIX 3/1€Ch,
ciaeayeT B 0OIeM MOHMMATh KaK O3HAYAIOUIUN OTBET, KOTOPBIH SABJISETCS MEHbBIIE MU
OoJsibIle HOPMAJBHOTO, U KOTOPBIH aCCOLUMPOBAH C, OTBETCTBEHEH 3a, UJIU MPHUBOJUT
K MaTOJOTHHU YKa3aHHBIX 3a00I€BaHUH .

B ornenpHbIX BapuaHTaX OCYIIECTBJIEHHUs, NPUMEHEHHE OCYIIECTBIAIOT MIJIs
neueHuss wuau npodumaktuku 3aboseBaHuii, B OCOOEHHOCTH, JI€YEHUs, TIe
3aboneBaHus MPEACTABIAIOT CO0OI reMaToJOrn4eckue ONMyXOJH, CONHAHBIE OMYyXOJH
W/UIN UX METacTa3bl.

JIpyruM acrmeKkTOM sIBJIeTCs mnpuMeHeHue coenuHenus Gopmynsr (1) mmus
npopUNaKTUKU W/UIW JIEYEHHs paka JIETKUX, B YaCTHOCTH, paka JIeTKuX,
3askopuBaromero MmyraHit EGFR ¢ mHcepumoHHBIMH MyTanusMu B 3k30He 20, Oonee
KOHKPETHO paka Jierkux, 3askopuBatomero V769 770ins ASV w/unu D770 N771ins
SVD uHcepuuu B 5k30He 20, W/MIU €ro MeTacTa3oB, OCOOEHHO MPEANOYTUTEIbHO AJIS
€ro JICUEHUs .

JIpyrUM actieKTOM HaCTOSINEero H300peTeHHs SBISIETCS MPUMEHEHUE COeINMHEHHUS
dbopmynsl (I) unu ero crepeonsomepa, Tayromepa, N-oKcuaa, Tuapara, CoJbBaTa WU
COJIM, B YaCTHOCTHU, €ro (apMaLeBTHUYECKH NMPUEMIIEMON COJIM, MJIM CMECH TAaKOBBIX,
KaK OINHCAHO B JAHHOW 3asiBKe, JJIS MPOU3BOJCTBA JIEKAPCTBEHHOI'O CPEACTBA JJIS
JedeHus wian npodunakTuku 3aboseBaHus, rae Takoe 3abolieBaHHE MPEACTABISAET
coboil runepmnponudepaTUBHOE HapyLIeHHE UM HapylleHHe, pearupyroiee Ha

UHAYKIUIO ru0enu KJIeTOK, HampuMep, anonTto3. B oqHOM BapuaHTe OCyLIE€CTBICHHS
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3a0oeBaHue MPEACTaBIsAET COOONW reMaTOJOTHYECKYI0 OMYyXO0Jb, CONUAHYI OMyXOJb
W/WIM UX MeTacTasbl. B 1pyrom BapuaHTe ocylecTBIeHUs 3a00IeBaHNE IPEACTABISAET
coboil pak Jerkux, B YAaCTHOCTH, pak Jerkux, saskopusaromuit mytaHt EGFR c
UHCEPUUOHHBIMM MyTalMsiMM B dk30He 20, Ooliee KOHKPETHO pakK JeErkux,
3asikopuBaromuid V769 770ins ASV w/unu D770 N77lins SVD uHcepuuu B 5K30HE
20, u/unau ero MeTacTasbl.

Criocob nedeHus runepnpojudepaTuBHbLIX HAPYIIEHUN

Hactosimee wu3zo0peTeHne OTHOCUTCS K CHoco0y NPUMEHEHHS COeIMHEHUH
HACTOSIIEro M300peTeHHs] U WX KOMMO3WLHUN JJIsl JIEYEHHS] THIEePIpOH(epaTHBHBIX
HapyueHut y  Muexkonurtarwomux. CoenuHEHUs  MOXHO  HCIOJb30BaTh IS
UHTUOUpOBaHMs, OJOKMPOBAHMS, YMEHBIIEHUsA, CHH)KEHUS W T.A. Npoiudepanuu
KJIETOK W/WIW JENeHHUs KJIETOK, W/UIW MPOAYLHPOBAHUS THOENU KJIETOK, Hampumep,
arnonrosa. DTOT METOJ BKJIOUAaeT BBEAEHHE MIEKOMUTAIOIIEMY, KOTOpOe HYXIaeTcs B
5TOM, BKJIIOYas YEJIOBEKA, KOJMYECTBA COEJUHEHUS NAHHOTO H300pETEeHHs] WUIH ero
dapmaneBTHUECKH NMPUEMIIEMON COJIH, U30Mepa, noiaumopda, meradbonura, rugpara,
COJIbBATA WUIM CIIOKHOTO 3(QHpa; U T.1., KOTOPOE siBJsieTcst 3P PEeKTUBHBIM IS TEYECHHS
HapyLIeHUs. I'mnepnponudepaTuBHbIe HapylIeHUs BKJIIOYAIOT, HO HE
OrPAaHUYMBAIOTCA NEPEUYUCIEHHBIMU, HaNpuMep, ICOpHUa3, KeJOUAbl U Jpyrue
TUnepniaasuy, NOpaKar e KOXY, n100pOKaueCTBEHHYIO TUIEePIIAa3HUIo
npencrarenabHoil skenesnl (JAI'TIK), conmmanble omyXxoiu, Takue Kak pak MOJIOUHOH
JKEJIe3bl, MABIXaTEJbHbIX MyTEH, TOJOBHOIO MO3ra, pPENpOAYKTHBHBIX OpPraHOB,
MUIIEBAPUTEIBHOIO TPaKTa, MOYEBBIX NyTeMN, rjia3a, MEeYeHHU, KOXHU, T'OJOBBl U IIEH,
IIUTOBUHON Keje3bl, NapalluTOBUIHOM JKeJle3bl U UX OTJAaJIeHHble MeTacTa3bl. Takue
HapYIIEHUs TaKXK€ BKJIIOYAT JUM(POMBI, CAPKOMBI, U JICHKEMHUHU.

IIpumepsl paka MOJIOYHON JKejae3bl BKJIIOYAKOT, HO HE OrpaHUYUBAIOTCS
NEePEYUCICHHBIMH, HHBA3WBHYI NYKTAJbHYI KapLUUHOMY, HHBA3UBHYIO JIOOYJISIPHYIO
KapUUHOMY, NYKTAJIbHYIO KapLUUHOMY 77 sifu v TOOYJAPHYIO KapUUHOMY iR Situ.

IIpuMeps! TUMOB paka AbIXaTENbHbIX MyTEH BKJIIOYAIOT, HO HE OTPaHUUYUBAIOTCS
NEePEUUCICHHbIMU, MEJIKOKJIETOUYHYI0 M HEMEJKOKJIETOUHYI KapIHUHOMY JIeTKOro, a
TakKe aJleHOMy OpoHXa U IJIEBPONYJIbMOHAPHYIO O1acTomy.

IIpuMepsl TUMOB paka TOJIOBHOTO MO3ra BKJIOYAKOT, HO HE OTPaHUUYUBAIOTCS
NEePEYUCIeHHbBIMH, TJIMOMY CTBOJIa TOJIOBHOT'O MO3ra M TUNO(TAJIbMUYHYIO TJIHOMY,
aCTPOLUTOMY MO3K€4Ka U MO3ra, MeAyJJIo0JacToMy, JMNEHAUMOMY, a TakKxXKe

HEHPO3KTOAEPMATbHYIO ONyXOJIb U OMyXOJb MUHEATbHON 00sacTH.
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Onyxonu  My>XCKHUX  PENpPOAYKTHBHBIX  OpPraHOB  BKJIOYAlOT, HO  HeE
OrPaHUYMBAIOTCS NEPEUYUCIECHHBIMY, paK NpeaCcTaTeJbHON kene3rl U suuka. Onyxonu
JKEHCKMX  PENpPOAYKTHUBHBIX OpPraHOB  BKJIOYarwT, HO HE OTrPaAaHUYUBAKOTCS
MEPEYUCICHHBIMU, PAK SHAOMETPHUS, IEUKNU MAaTKU, SIMYHUKA, BJIarajuila U BYJbBBI,
TaKX€ CapKOMY MAaTKH.

Onyxonu MNHINEBAPUTEIBHOTO TPaKTa BKJIKYAIOT, HO HE OIPAHUYUBAIOTCSA
NePEYUCICHHBIMH, aHAJIbHBIA pak, pak 00ONOYHONW KHUIIKH, KOJOPEKTAIbHBIA pakK, pak
MUIIEBO/A, KEJYHOI0 My3bIps, JKeIyAKa, MOJKEIyJOUYHON JKele3bl, PeKTaJIbHbIN pak,
pPaK TOHKOM KHUIIKHU U CIKOHHON JKeJe3bl.

Onyxonu MOUeBbIX MyTeH BKJIKOYAIOT, HO HE OIPAaHUYUBAIOTCS MEPEYHUCIEHHBIMU,
paK MOYEBOr0 Ny3bIPs, MYKCKOIO IOJOBOrO 4Yj€HAa, MOYKH, INOYEYHOM JIOXAHKH,
MOYE€TOYHUKA, YPETPHI U YEJIOBEUECKNUN MaNUIISAPHBIN PEHAJbHBIN paK.

I'masHble TUnbl paka BKJIKYAKT, HO HE OrPAHMYUBAKTCA MEPEUYUCIEHHBIMU,
BHYTPHIJIA3HYIO MEJIIAHOMY U PETHHOOJIACTOMY .

IIpumepsl THUNOB paka TMEYEHH BKJIKYAKT, HO HE OrPAaHUYMUBAIOTCS
NEPEYNCIEHHbIMU, TeNaTOLEJUIIOJSIPHYI0 KapUUHOMY (KapUMHOMA KJIETOK IMEYEeHU C
bubdponamMe I pHBIM BapUAHTOM  WJIHU oe3 HETO),  XOJIAHTHOKAPLHHOMY
(BHyTpUIIEYEHOUYHAS KapLUuHOMa JKETYHBIX IPOTOKOB), 151 CMELIAHHYO
renaToUEeJUIIOJISIPHY0 XO0JaHTHOKAPLHUHOMY .

Tunbl paka KOXH BKJIKYAT, HO HE OrPAaHUYMBAIOTCS IEPEYUCICHHBIMH,
NJIOCKOKJIETOUHYK KapUMHOMY, capkomy Kamommu, 3J0KaueCTBEHHYI MeEJIaHOMY,
CHUHOHA3AJIbHYI0 MHBEPTUPOBAHHYIO MANWLIOMY, CUHOHA3aJbHYIO IIOCKOKJIETOYHYIO
KapLUHOMY, ACCOLUMPOBAHHYI C CHHOHA3aJIbHOW HWHBEPTUPOBAHHOW NaNUJJIOMOM,
paK KOXH KJIETOK Mepkens, U HEMEeTaHOMHBIN paK KOXHU.

Tunbr paka TOJOBBI W II€M BKJIOYAaKWT, HO HE OrPAaHUYMBAIOTCS
NEPEUYUCICHHbIMU, TOPTAHHBIN, runogapuHreanbHbIH, Ha3o(hapuHrealbHbIH,
opodapuHreanpHbli  paK, CHHOHA3aJbHYK  HWHBEPTUPOBAHHYI  MNaNHIUIOMY,
CHMHOHA3AJIbHYIO MJIOCKOKJIETOYHYK KapLUHOMY, aCCOUMHUPOBAHHYK C CUHOHA3aJbHOM
WHBEPTUPOBAHHOW MamMUIOMOH, pak ry0 M pOTOBOH MOJOCTH MU TJIOCKOKJIETOUHBIH
pak. JIuMpOMBI BKJIIOYAIOT, HO HE OFPAHUYHUBAIOTCS MEPEUNCICHHBIMU, CBS3aHHYIO CO
CIIMdom numdpoMy, HEXOIKKHHCKYIO JTUM(pOMYy, KOXHYI T-kieTounyro numdpomy,

mumpomy bepkura, 0one3Hp XomKKuHA, 1 TUM(POMY LHEHTPAJIbHON HEPBHON CHCTEMBI.
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CapkoMBbl BKJIIOYAIOT, HO HE OrPAaHUYMBAIOTCS MEPEUYHCIEHHBIMH, CApKOMY
MATKUX TKaHeH, OCTe0CapKOMY, 3JIOKAYECTBEHHYI) BOJOKHHCTYIO THCTHOLUTOMY,
auMdpocapkomMy u pabIOMHOCAPKOMY.

JlefikeMHu BKJIIOYAIOT, HO HE OIPAHUYUBAIOTCA MEPEYUCICHHBIMU, OCTPYIO
MHUEJIONHYI0 JIeHKeMHUIO, OCTpylo JuM(}oOIacTHy JeHKeMHUI0, XPOHHUYECKYIO
AUMQPOLUTAPHYIO  JEeHKEMHIO, XPOHHYECKYI)  MHEJOTeHHYK  JIEHKeMHI0 W
BOJIOCATOKJIETOYHYIO JIEHKEMHUIO.

DT HapyuweHuss ObUIM XOpOIIO OXapaKTepU30BAHBI Y JIIOAEH, HO TaKke
CYIIECTBYIOT C MOMOOHON 3THONOTHEH Y APYTrUX MIEKOMHUTAKMHUX, ¥ MOTYT JICUHTHCS
nyTeM BBeJAeHUs (apMaLleBTHYECKUX KOMITIO3ULIMH HACTOSIIEro H300peTeHHS.

Tepmun "neuenue" unu "neduTh", ykKa3aHHBIH Be3[le IO 3TOMY JOKYMEHTY,
UCIIOJb30BaH TPAJUIIMOHHO, HAIPUMED, OAPA3YMEBAET BEASHHUE MAMEHTAa WU yXOJ
3a TAaUWMEeHTOM ¢ Ledbld OopbOBI ¢ COCTOsTHHEM, OOJerdyeHus, CHUKEHUS,
OCBOOOXAEHHUs, YIYUIIEHUsI COCTOSIHHS, U T.X., OOJNIE3HH HIJIM HapyIIEHHs, TAKOTO KakK
KapUuHOMA.

Hacrosimee wn3o0peTeHHe OTHOCUTCS K CHOCO0Y J€4eHHs] 3JI0Ka4eCTBEHHOTO
HOBOOOpazoBaHUs y CyOBEKTa, KOTOPBIH  BKJIOYAeT BBEAEHHE CYOBEKTY
s¢ppexTuBHOrO KONMMUECTBAa coenuHeHus obOmel ¢opmynsl (I), kak ompeneneHo B
HaCTOsILIEN 3asiBKE.

Hacrosmee wnzo0peTeHne OTHOCUTCS K CHOCOOY JIeUYEHHsI 3JIOKAYECTBEHHOTO
HOBOOOpa3oBaHusi y CyObeKkTa, rAe 3JO0KAaYeCTBEHHOE HOBOOOpPAa30BAHUE SIBIISIETCS
YCTOMYMBBIM HMJIM TpPHOOpPENo yCTONYMBOCTb K Tepamus AaHTUTEJIaMH IIPOTHB
peuentopo EGF, xoTopblit Bkyt0O4aeT BBefeHHe CyObeKTY 3P (HEeKTUBHOrO KOTUYECTBA
coenuHenus obme ¢popmynsl (I), kak onpeneneHo B HACTOSIIEH 3asIBKE.

Hacrosimee wn3obpeTreHne OTHOCUTCS K CrnocoOy mnoBblmeHHs 3((HEKTHBHOCTH
Tepanuu aHTUTenamu npotus peuentopoB EGF, korTopslli BkIlOYaeT NpoBeIeHUE
cyObekTy Tepamuu aHTUTeNamu npotuB peuentopoB EGF B komOuHammu ¢
coenuHeHueM obmeit Gopmysl (1), kak onpeneseHo B HACTOSIIEH 3asiBKeE.

B nmomonHWTENbHOM BapHaHTE OCYLIECTBICHHUS HacTosee H300peTeHne
OTHOCHUTCS K CIOco0y JIe4eHUs 3JIOKAaYeCTBEHHOr0 HOBOOOpa3oBaHUs y cyObeKTa, rae
3JI0Ka4€CTBEHHOE HOBOOOpa3oBaHME BHIOMPAIOT M3 TPYIIBI COCTOSAIUN U3 JEHKEMHUH,
MHUEJIOAUCTIIACTUYECKOTO CHUHAPOMA, 3J0Ka4eCTBEHHON JTUM(POMBI, OMyXOJeH T'OJIOBBI
U LIeU, ONYXO0Jel IPyAHOH KJIETKH, FraCTPOUHTECTUHAJIbHBIX OMYXOJeH, SHIOKPHHHBIX

ONyXOJIEH, ONMyXOJIEeH MOJIOYHOHN »Kejae3bl U APYIUX THHEKOJOTMYECKUX OIyXOJew,
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YPOJIOTHYECKHUX OMYyXOJIeH, ONMyXOJel KOXKH U CapKOM, KOTOPBIM BKJKYAE€T BBEICHUE
cyopexTty s¢¢exTuBHOro KoaudecTBa coeauHeHuss obmei dopmynsr (I), xax
OINPENIEJIEHO B HACTOSIIEH 3asBKE.

B nononHUTENBPHOM BapUaHTE OCYLIECTBJICHUS HacTosmee u300peTeHue
OTHOCHUTCSI K CIIOCO0Y JIe4eHHUs 3JI0KAaYeCTBEHHOTO HOBOOOpa3oBaHus y CyObeKTa, e
3JI0Ka4YeCTBEHHOE HOBOOOpa3OBaHHME BBIOMPAOT U3 TPYNNbl  COCTOSALUA U3
CUHOHA3aJIbHOM WHBEPTHUPOBAHHOM ManUIIOMBI 1505 CUHOHAa3aJIbHOM
MJIOCKOKJIETOYHOU KapLUUHOMBI, aCCOLMHUPOBAHHOMN c CUHOHA3aJIbHON
UHBEPTUPOBAHHOW  MANWUJJIOMOW, KOTOPBIH  BKJIOYAaeT BBEIEHUE  CYOBEKTY
sppexTuBHOrO KONMMUEcTBa coenuHeHuss obmed ¢opmynsl (I), xak ompeneneHo B
HACTOsILIEN 3asiBKe.

B npomosHWTENbHOM BapHaHTE OCYLIECTBICHHUS HACTOsIee H300peTeHne
OTHOCUTCS K CIOCco0y Jie4eHUs 3JIOKAYeCTBEHHOI0O HOBOOOpa3oBaHMS y CyOBbeKTa, rae
OMyXOJib TPYAHON KJIETKH NPEACTaBIsAET COOOH HEMEJNKOKJIETOYHBIH paK JEerkux,
KOTOPBIH BKJIOYAET BBEACHHE CYyOBEKTYy 3((PEKTHBHOrO KOJIUYECTBA COEIUHEHUS
obmeii popmynsl (I), kak onmpeneseHO B HACTOAIISH 3asBKE.

B npomonHWTENbHOM BapHaHTE OCYLIECTBIEHHUS HAcToslee H300peTeHue
OTHOCHUTCS K CIOco0y Je4eHUs 3JIOKAYeCTBEHHOI0 HOBOOOpa3oBaHHs y CyObeKTa, rae
3JI0Kau€CTBEHHOE HOBOOOpa30OBaHME MpPENCTAaBJseT COOONW pak JErkux, B YaCTHOCTH,
pak nerkux, 3askopusaromuii MyTanT EGFR ¢ penenusamu BHYyTpU paMKHM CUUTBIBAHUS
B ok30He 19 (takumu kak EGFR E746 A750del) mam TOYKOBBIMH MYyTaLMUsIMHU B
sk30He 21 (nmanmpumep, L858R), u/unu ero meracrasbl, KOTOPbIA BKJKYAET BBEAECHHE
cyOobekty 3¢ ¢ekTuBHOro KoauuecTtBa coeauHeHus obmeid Qopmynsr (I), kak
OTNpPENEJICHO B HACTOSILIEH 3asBKE.

B npomosHUTENbHOM BapHaHTE OCYLIECTBICHHUS HACcTosIee H300peTeHne
OTHOCHUTCS K CIOCcO0y JIeUueHUs 3JI0OKAaYeCTBEHHOI0 HOBOOOpa3oBaHMs y CyObeKTa, rae
3JI0Ka4Y€CTBEHHOE HOBOOOpPA30BaHME MPENCTABJsIET COOONW pak Jerkux, B YaCTHOCTH,
pak Jerkmx, 3askopuBaromuii MytaHT EGFR ¢ npuoOpeTeHHOH pe3uCTEeHTHOM
myTtauneir D770 N771insSVD C797S, E746_A750del C797S wmam L858R C797S,
W/MIM ero MeTacTas3bl, KOTOPBbIH BKJIOYAaeT BBeAeHHE CyObekTy 3(¢dexkTuBHOro
KOJIM4eCTBa coennHeHust oomeit Gopmysl (1), kak onpeneseHo B HACTOSIIEH 3asiBKe.

B npomonHWTENbHOM BapHMaHTE OCYLIECTBIEHHUS HAcTosIee H300peTeHne
OTHOCHUTCS K CIOCco0y JIeUeHUs 3JIOKAYeCTBEHHOI0O HOBOOOpa3oBaHHS y CyObeKTa, rae

3JI0Ka4€CTBEHHOE HOBOOOpAa30BaHUE MPENCTAaBJsET COOON pak Jerkux, B 4aCTHOCTH,
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pak Jerkux, 3askopuBaromui MyTanT ERBB2 ¢ uHCEepUUMOHHBIMH MyTaUUsSMHU B
sk30oHe 20 (takumm kak ERBB2 A775 G776insYVMA) wu/unu ero meracrassbl,
KOTOPBIH BKJIIOYAaeT BBeAEHHE CYyOBeKTy 3((PEeKTHUBHOrO KOJIUYECTBA COEJUHEHUS
obweit popmyasl (I), kak onpeneseHO B HACTOSIIEH 3asBKe.

Hacrosimee packpeiTHe Takke OTHOCHTCS K crmocoOy oTOopa mamueHTa s
Je4YeHHs] 3JI0KaYeCTBEHHOr0 HOBOOOpaszoBaHus coenuHeHuem oOmeit ¢opmynsr (I),
BKJIIOYAIOIEMY OOHapykeHue MyTailuu B 3k30He 20 rena, komupyroiero EGF-
peuentop, B OuojorudeckoM oOpasie cyObekTa, TeM CaMbIM OMpenesis, 4YTO
NalMeHTa CHeayeT JeYUTh YyKa3aHHbBIM COEJUHEHHEeM. B HEeKOTOpbhIX BapHaHTax
ocymectBieHuss, EGFR Bkmowaer aD770 N771insSVD C797S, E746_A750del
C797S nmm L858R C797S mpuoOpeTeHHYI0 PE3NCTEHTHYI MyTalUHi. B HEKOTOpBIX
BApUAaHTAaX  OCYINECTBJIEHUs, cnocod  orbopa  manmueHTa Al JIEUEHUS
3JI0Ka4Y€CTBEHHOr0 HOBOOOpa3oBaHUs coeauHeHueMm obOmed ¢opmynasl (I) moxer
BKJIIOYATh OOHAPY)KEHUE HAJNMYHS AENEeLHi BHYTPU PAMKU CUUTBIBAHHUS B 3K30HE 19
UJIM TOYKOBBIX MyTauuii B 3k30He 21 rena, koxgupyrowmero EGF-peuentop, B
ouonornueckom obpasie CyObeKTa, TEeM CaMbIM OMpPEneJsis, YTO MAalUeHTa CJIenyeT
JeYUTh YKa3aHHBIM coequHeHueM. Hanmpumep, nenenust BHyTPH paMKU CUUTBIBAHUS B
sk30He 19 moxer npencrasuatre coboit EGFR E746_A750del, unu ToukoBast MmyTtamus
B 5k30He 21 wMoxer mnpencraBiasaTh coboit L858R. B HekoTopsIXx BapHaHTax
OCyLIeCTBJIEHHUS, cmocod ordopa mnaunuMeHTa sl JICUGHHS 3JIOKAYeCTBEHHOTO
HOBOOOpa3oBaHus coenuHeHueM obmeit popmyer (I) MoxkeT BKIOUaTh OOHapYyKEeHUE
MyTanuu B 3k30He 20 rena, komupyromero ERBB2 B Owuonorumdeckom oOpasie
cyObekTa, TEeM CaMbIM OIMNpenesss, YTO NalMeHTa CleayeT JIeYUTh YKa3aHHBIM
coenuHeHueM. B HekoTopbix BapuaHTax ocyuectsieHus, ERBB2 Bxnrouaer ERBB2
A775 nnu_G776insY VMA uHCepuHOHHYIO MyTanuio. bojee Toro, cnocoOwl sedeHus
NaLHUEeHTa CO 3JI0KAYECTBEHHBIM OOpPa30BAHHMEM MOTYT BKJIIOUATh BBEJAEHHE CYOBEKTY
coenuHenus odmed ¢popmynsl (I) (Hampumep, B KOMOMHALIUY C Tepamueil aHTHUTEJaMU
npotus peuentopoB EGF), roe cyObekT nist Tepanuu BIOMPAIOT MyTEM OOHApPYKEHUS
mytaunu B EGFR B Oumonornmueckom oOpasue cydbekta. OOHapykeHHE MyTalud B
sk30He 20 HaxOOUTCS B Mpeaesiax KOMIIETEHIINU CIeHUaTNCTa B JaHHON 001acTu.

B HekoTOpBIX BapHaHTaxX OCYIIECTBJIEHHs, OOHApyKEeHHEe MyTalUuH (Harmpumep, B
EGFR, unu myrannu B 3k30He 20 rena, kopupyromero EGFR) M0XHO BBIMOJHHUTE C
NOMOIIBIO  CEKBEHHpOBaHHWs  (Hampumep,  cekBeHupoBanue 1o  CoHrepy,

CEKBEHHPOBAHHE HOBOTO TIOKOJIEHHSI) MJHM METOAAa, BBIOPAHHOTO U3 TPYIIIH,
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coCTosIEe M3 HUMMYHOOJIOTTHHIA, MAacC-CIIEKTPOMETPUH, MMMYHOINPELUNUTALUN U
KOJIUYE€CTBEHHOU TILLP, HO3epH-0110Ta, MHUKPOMAaTPUYHOTO aHalun3a,
UMMYHOCOpOeHTHOro aHanusa ¢ pepmenTHoil metkoit (ELISA), rubpunuzanumu in situ
U UX KOMOUHAIUHU.

CrocoObl JieueHUs] KWHA3HBIX HAPYIIEHU I

Hactosimee nzoOpereHune Takxke oOecreyMBaeT CIOCOOBI JIEUEHHS HApYLICHHH,
aACCOILMUPOBAHHBIX ¢ a0EPPaHTHOW aKTUBHOCTbK) MUTOT€HHOW BHEKJIETOYHOW KHHA3BbI,
BKJIFOYasi, HO  HE  OrPAaHMYMBAsCh  MEPEYUCICHHBIM,  yAap, CEpPACUYHYIO
HEJOCTATOYHOCTD, FeMaTOMEraJINi0, KapauoMeraiauto, nuader, 0one3Hp Anbireimepa,
(UOPO3HO-KUCTO3HYIO JIET€HEPALHI0, CUMITOMBI OTTOPKEHHUS KCEHOTPAHCIUIAHTATA,
CEeNTHUYECKUHN IIOK UJIU aCTMY.

OddekTHBHBIE KOMMYECTBA COEIMHEHUN HACTOSIIEro HU300peTeHHsT MOKHO
NPUMEHSTHh AJS JIEUYGHHS TAaKUX HApYIIEeHUW, BKJIOUas u 3aboneBaHus (Hampumep,
3JI0Ka4€CTBEHHOE HOBOOOpa30BaHUE), KOTOPBIE YIIOMSHYTHI B pasnene "lIpenmocsuiku
co3maHusi u300pereHms" Bhime. TeM He MeHee, TakKue 3JIOKAUYeCTBEHHBIE
HOBOOOpa3oBaHUS W Jpyrue OOJNIE3HH MOXHO JIEUUTh C IOMOIIBI COEIMHEHHUH
HACTOSIIEero n300peTeHns, He3aBUCHUMO OT MEXaHHM3Ma JeHCTBUS W/WIN B3aUMOCBS3HU
MEXIy KUHa30H U HApyIIEHUEM.

®pasza "abeppaHTHasi KMHa3Hasi AKTUBHOCTb" wuau "aOeppaHTHast aKTHUBHOCTH
TUPO3MHKHMHA3bI" BKJIIOYAET JOOYI0 NAaTOJOTUYHYI 3KCIPECCHI0 HMJIU aKTHUBHOCTH
reHa, KOJHMPYIOIIEro KWHA3y, WJIM IOJUIENTHAA, KOTOpbli OH koaupyeT. Ilpumepsl
TakoW  abeppaHTHOW  AaKTHUBHOCTH,  BKJIOYAKT, HO HE  OrPaHUYHBAIOTCS
NEePEYUCICHHBIM, CBEPXIKCIIPECCHIO reHa WIu NOJUTEeTNTUA, TeHHY IO
aMITU(QUKALIUIO, MYTaldHl, KOTOPbIe MPOAYLUHPYIOT KOHCTUTYTHBHO-AKTHBHYK WJIU
TUNEPAKTUBHYK KHHA3HYKO AKTUBHOCTb, TE€HHBIE MYyTalUH, JAEJIClUH, 3aMEHBbI,
JOOTIOJTHEHHUS], U T. 1.

Hactosimee wu30o0pereHune Takxke oOecneynBaer CcnocoObl HHrHOMPOBAHUSA
KHHA3HOW aKTUBHOCTH, OCOOEHHO MHUTOT€HHOW BHEKJETOYHON KHHA3bl, BKIOYAOIINE
BBeAeHHEe S(P(PEKTUBHOTO KOJHMYECTBA COEAMHEHHUS HACTOSIEro H300peTeHus,
BKJIFOYAsl €ro COJH, MOoJuMop(del, MeTabOJUTHI, THAPATHI, CONBBATHI, MPOJIEKAPCTBA
(Hampumep: cioxkHble 3>(QuUpb), U ero nauacrepeomdomepHbie ¢Gopmbl. KunasHas
AKTUBHOCTb MOJET ObITb MHIHOMpPOBaHAa B KJeTKax (Hampumep, in Vitro), Uinud B
KJIETKaX CyOBeKTa - MIIEKONUTAIOINETO, OCOOEHHO MalMeHTa - 4YeJIOBeKa, KOTOPBIH

HYXKOAa€TCsA B JICHCHUU.



10

15

20

25

30

55

CriocoOnl JieueHUsT aHTHOT€HHBIX HapyIIeHUH

Hactosimee nzo0OpereHue Takxke 0O€CneUnBaET CMOCOOB! JEUEHUS HAPYLIEHUN U
OonezHel, CBI3aHHBIX C YPE3MEPHBIM U/HJIM MATOJOTHYHBIM aHTHOT€HE30M.

Henonxonsimast u cMeLIeHHAass 3KCIPECCHs] aHTMOreHe3a MOXKeT OBbITh BpEIHOH
IJIsl OopraHu3Ma. MHOrue mNaTOJOTHYeCKHe COCTOSHHUS aCCOLMUPOBAHBI C POCTOM
INOCTOPOHHUX KPOBEHOCHBIX cocynoB. OHM BKJIOUAIOT, HampuMmep, IUaOETHUYECKYIO
PETHHOTIATHUIO, HIIEMUYECKYIO OKKJIFO3UI0 BEH CETYATKU M IOBEHUJIBHYIO PETHHOMATHUIO
[Aiello # op. New Engl. J. Med. 1994, 331, 1480; Peer u op. Lab. Invest. 1995, 72,
638], BO3pacTHyr MakyJspHyw pereHepauuto [AMD; cm. Lopez u op. Invest.
Opththalmol. Vis. Sci. 1996, 37, 855], HeOBAacCKyJSIpHYK TJayKOMy, TIICOpHUa3,
perponeHTanbHbie ¢ubOporiazuu, aHruopudpomy, BoOcHajIeHUE, PEBMATOHUIHbBIN
aptput (PA), pecTeHo03, peCTEHO3 B CTEHTE, PECTEHO3 COCYIMCTOrO TPAHCIJIAHTATA, U
T.1. Kpome Toro, yBenHueHHOE KPOBOCHaO)EHHE, aCCOLHMHPOBAHHOE  CO
3JI0KAYeCTBEHHOU M HEOIJIACTUYECKOH TKaHbIO, CIOCOOCTBYET POCTY, YTO MPHUBOAHT K
OBICTPOMY pacCHpOCTPAHEHHUIO OMyXOJH M MeTactazam. Kpome TOro, pocT HOBBIX
KPOBEHOCHBIX M JHUM(PATHUYECKUX COCYJOB B OMyXOJU 00ECreynBaeT 3amacHON BBIXOJ
b1l £ KJIETOK-U3MEHHHUL, crocoOCTBYs MeTacTa3am u NOCENYIOIEMY
pacnpocTpaHeHUI0 paka. TakuMm o00pa3oM, COEIMHEHHUs HACTOSLIEro H300peTeHus
MO’KHO MPUMEHSTh IS JeUeHUsl /WK NpoHUIAKTUKYU JTI0O0TO U3 BBIMIEYTOMSHYTHIX
HapyLIEHWI aHTHOreHe3a, HampuMmep, NyTeM HHrHOMpPOBAaHUS H/MJIM YMEHBbLIECHUS
dbopMHupOBaHUS KPOBEHOCHBIX COCYIOB; NyTeM HHrHOMpOBaHUsS, OJIOKHPOBAHUS,
YMEHbIIEHMS], CHIDKEHHUS, U T.J. Ipoaudepanun 3HA0TEIHATbHBIX KJIETOK HIIH OPYTUX
TUIMOB KJIETOK, BOBJIEYEHHBIX B AQHTHOTEHE3, a TaKXe BbI3bIBasi TUOEIb KIETOK,
HampuMep, arnonTo3 TaKKUX THIIOB KJIETOK.

B pasnuuyHbIX BapuaHTaX OCYLIECTBJIEHHs, 3a0OJieBaHMsS YKa3aHHOTO crocoba
NPEACTABISIOT COOOH TIeMaTOJOrHYeCKHe OMYXOJH, COJUAHBIE OMYyXOJH W/UIH WX
METacTa3bl.

CoenuHeHHs] HACTOSIIEro HU300pETEHHs] MOKHO MPHUMEHATb, B YAaCTHOCTH, IJIS
Tepanuu U MPEeAOTBPALICHUS, TO €CTh MPO(PUIAKTHKU, B OCOOEHHOCTH, IJIs TEpanuu
pocTa OMyXOJIM M METacTa30B, B OCOOGHHOCTH, B Cly4ae COJIMIHBIX OMyXOjed Bcex
NMOKa3aHUW ® cTagui ¢ wmwin 0e3 TpeaBapUTENbHBIM(-0r0) JiedeHueM(-s1) pocTa

OMYyXOJIeH.
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dapmaneBTHYeCKHEe KOMMNO3HIHMH COeAHMHEHHH B  COOTBETCTBHH C
H3o0peTeHuemM

JlaHHOe u3o0peTeHHe Takke OTHOCHUTCA K (papMameBTUYECKUM KOMIIO3MIUAM,
COZEpIKALIUM OJHO WJIM HECKOJbKO COEJUHEHHI HAcCTOsLero u3oOpereHus. ITH
KOMITO3U I[N MOJKHO IPUMEHSATH hil) £ TOCTUXKEHUS KEJATeJbHOTO
(bapMaKkoJIOrH4ecKkoro NeHCTBUS NMyTeM BBEICHHS MAIlMEHTy, KOTOPBIH HYXAAeTCs B
sroMm. [lamueHT, ais 1eledl MaHHOrO H300pEeTeHUs, SBISETCS MIEKOIUTAIIINM,
BKJIFOYAsl YEJOBEKa, KOTOPBIH HYXAAETCS B JIEYEHHH KOHKPETHOTO COCTOSHUS,
HapyLIeHUs WK 3a00JIeBaHUS.

Takum oOpa3om, Hacrosmee H300peTeHHEe BKJIHOYAET (apMaleBTUUECKHE
KOMITO3HMIIMU, KOTOPBIE COCTOSAT M3 (apMaLEeBTHUECKH MPUEMJIEMOTO HOCHUTEINS HIIH
BCIIOMOTATENbHOTO cpeacTtBa ©  (apmaueBTHYecKH 3SP(HEKTHBHOTO KOJHUYECTBA
COEAMHEHUs] HACTOSIIEro N300pEeTEeHHs UIIH €ro COJIH.

Jpyrum acmekToM wu300peTeHus spisiercs QapManeBTHYECKass KOMITO3ULIHS,
copepxamas papmaneBTuuecku 3¢ PeKTUBHOE KOINUECTBO coennHeHuss Gopmysr (I)
u  (apMaLeBTHYECKH TMPHEMIIEMOE BCIOMOIaTEJIbHOE CPEACTBO, [Js JICUEHUS
YIOMSIHYTOT'O BbIlIE 3a00€BaHUsA, B OCOOCHHOCTH, AJIS JIEUYEHUS IeMaTOJOTHYECKHUX
OMyXOJIeH, COMUIHBIX ONMyXO0Jel U/UIN UX METacCTa30B.

PapMaleBTUYECKHU MPUEMJIEMbIH HOCUTENb MM BCIOMOIaTEJIbHOE CPEACTBO
MOTYT TPENCTaBISATh COOOW HOCUTENIb, KOTOPBIH SIBISETCS HETOKCUYHBIM H
Oe3BpelHBIM I MalHMeHTa MPU KOHIEHTPALMUAX, COOTBETCTBYIOIHUX 3((PEeKTUBHON
AKTUBHOCTU AaKTHBHOTO KOMIIOHEHTa TakuM oO0pa3om, 4YTOOBl Jr0Oble MOOOYHBIE
OEWCTBUs, TPUMHUCHIBAEMbIE HOCUTENI0, HE HUCKaXaJlu OJarompusTHblE IeHCTBUS
AKTUBHOTO KOMIOHEHTa. HocuTeNsiMu U BCIIOMOTATENbHBIMH CPEIACTBAMH SIBIISFOTCS
BCEBO3MOXKHBIE TOOABKH, MOMOTANE KOMIO3HIIUU OBITh MPUTOJHON /ISl BBECHUS.

dapmaneBTHYecKU 3QPEKTUBHOE KOJIMYECTBO COSAUHEHUS MOXKET MPEIACTABIATh
c000if Takoe KOJIMYECTBO, KOTOPOE MPUBOIHUT K PE3YJIBTATY HJIM OKa3bIBAET XKEJAEMOE
BIUSTHUE HA KOHKPETHOE COCTOSIHHE, KOTOPOE MOJABEPTaeTCsl JIEUCHHIO.

CoenuHeHHs] HACTOSINErO0 HM300PETEHHS MOXKHO BBOAUTH C (apMaLeBTHUYECKH
NPUEMJIEMbIMHU  HOCHTENSIMU HJIH  BCIIOMOTATENBHBIMU  CPEACTBAMH, XOPOLIO
U3BECTHBIMH B JaHHOW 0O0JacTu, uCHoab3ys JoOble 3(¢PexkTuBHbIE OOBIYHBIE
eAMHUYHbIE JO3MpPOBaHHbIE (OpMBI, BKIOYAs MpenapaTbl C HEMEIJCHHbIM,

3aMEIUJIEHHbBIM M KOHTPOJUPYEMBIM IO BPEMEHH BBICBOOOXKAEHUEM, IE€POPANBHO,
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MapeHTepaIbHO, MECTHO, Ha3aJbHO, OQTaJIbMUUYECKH, ONTHYECKH, CYOJIHUHTBAJIBHO,
PeKTaJIbHO, BATMHAJIBHO U T.1I.

JInsi mepopaibHOrO BBENEHUS COCAUHEHUS MOTYT OBITh COCTABJIEHBI B TBEPAbIE
WIN OKUIKUE Tpernaparhl, TakKHe KaK KarcCyJjbl, MNUIIOJH, TaOleTKHu, MNaCTHJIKH,
TaONeTKH IJIsi paccacblBaHUs, IMJIaBJeHbIe (OPMBI, MOPOLIKH, PACTBOPBI, CYCHEH3HH
WIH 5MYJIbCUH, KOTOPbIE MOTYT OBITh MPHUTOTOBJEHBI B COOTBETCTBHUU C METOIAMH,
U3BECTHBIMU B JAHHOUW 00JaCTU AJIs MPOU3BOACTBA (papMalleBTHYECKUX KOMIO3ULIMH.
TBepable enMHUYHBIE TO3UPOBaHHBIE (HOPMBI MOTYT MPEACTABISATH COOOW Kamcyiy,
KOTOpasi MOKET OBbITh CTaHAAPTHOrO JKEJATHHOBOTO THIMA C TBEPOON WM MSTKOM
000JIOUKOM, COAEPIKAIMYK BCIOMOTATEJIbHBIE CPENCTBAa, HAMpUMEpP, MOBEPXHOCTHO-
AKTUBHBIE BEIIECTBAa, CMAa3bIBAIONIME BEMECTBAa, W HHEPTHbIE BEIIECTBA -
HAMOJIHUTEJIM, TaKue Kak JIakTo3a, caxaposa, (ochar Kambluss U KYKypPy3HBIH
Kpaxmall.

B npyrom BapumaHTe OCYLIECTBJIEHHUS COCAUHEHHS HAHHOTO M300pETeHUsS MOTYT
ObITh TabNETHPOBAHBI C OOBIYHBIMU TaOJETOYHBIMU OCHOBAHUSIMH, TaKHUMH Kak
JAKTO3a, caxapo3a U KYKYPY3HBIH Kpaxmaja, B KOMOWHALUHMHU CO CBSI3bIBAKOIIHMU
BeI[eCTBAMHU, TAKMMH KaK apaBHiCKas KaMedb, KYKYPY3HbII Kpaxmaj WU JKeJaTHH,
Pa3PBIXJIUTEISIMH, MPEeAHa3HAYeHHBIMH IJI TOTO, YTOOBI CIIOCOOCTBOBATH pacmany U
pPacTBOPEHUIO TaOJETKH IOCJe BBEAEHHS, TaKMMU Kak KapTo(denbHBbIN Kpaxmal,
aNbrMHOBAasE KHUCJOTA, KYKYPY3HBIM KpaxmMal W TryapoBas CMOJia, TparakaHTOBas
KaMmeIb, apaBUiiCcKas KaMelb, CMa3bIBAIOLIMMH BEIIECTBAMH, NMpPEeIHA3HAYECHHBIMHU IS
yAy4YIIeHUsT TEKy4YeCTH MpPH TPAHYJIUPOBAHHUU TaOJETOK W JJsl MPEIOTBpPAIICHUS
NpUIUNAaHUus TaOJIETOYHOrO BEIIECTBA K IOBEPXHOCTSAM TabJETOYHOTO IMpecca u
NMyaHCOHOB, KakK, HampuMep, TaJibK, CTE€apUHOBAas KHCJOTa WU CTeapaT MarHwus,
Kalbl[dss  WIM  LHWHKA, KPACHUTEJISMH,  OKpAIIMBAIOIIUMHU  CPEACTBAMH |
APOMATHU3UPYIOLUIUMHU CPENCTBAMH, TAKUMHU KaK MSTHOE MAacCJiO, MacJjIO rayJbTepHu HIU
apoMaTu3aTop "BUINHA", TpeIHA3HAYEHHBIMU JJSI TOTO, YTOOBI  IMOBBICHTH
3CTETHYECKHE KadyecTBa TAaOJNIETOK U cAesiaTh X 0ojiee MPUEeMJIEMbIMH JJis TAUEHTA.
IMonxonsiyue HANOJTHUTENH sl IPUMEHEHUs B NEPOPATbHBIX KUIKUX TO3UPOBAHHBIX
dbopmax BriroUarT (ochar mukambmus U pa3daBUTENH, TaKhe KaK BOJAAa W CIUPTHI,
HampuMep, OTAaHOJ, OEH3WJIOBBI CHOUPT M TMOJUITHJICHOBBIE CIHUPTHI, JUOO ¢
nobapieHneM (papMaeBTHUYECKH MPUEMJIEMOTO MOBEPXHOCTHO-aKTUBHOI'O BEIIECTBA,
CYCIEHIUPYIOIIETO CPEeACTBA WJIH OMYJbCUPYIOUIETOo cpenctsa, jaubo 0e3 HUX.

Paznuunbie Apyruec BEIICCTBAa MOIYT MPUCYTCTBOBATH B KAa4YCCTBE HOKprTI/Iﬁ UJIn AJs
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MoaupuKkanuu HWHBIM 00pa3oM ¢u3nuecko QGOpMbI E€AUHHIBI TO3UPOBAHUSA.
Hanpumep, TaOneTku, NHUIIOAM HIM KaNCyJbl MOTYT OBITh MOKPBITHl LIENIAKOM,
caxapoM MJIM U T€M, U APYTUM.

Jlucrieprupyemble MOPOLIKHM M TPAHYJbl SBISIOTCS MOAXONSIIIUMHU  JJIS
NPUTOTOBJICEHUs] BOAHOHN cycmeH3uu. OHu 00ecnedmBarOT AKTUBHBIH KOMIIOHEHT B
CMeCH C JHUCHEpPrUpyIIIUM WJIM CMAadYUBAIOLUIUM CPEJCTBOM, CYCHEHAHPYIOLIUM
CpeACTBOM M  OJHUM WJIM  HECKOJbKMMHU  KOHCepBaHTamu. Ilogxopsimue
AUCHEPTUPYIOIINEe WJIM CMA4YUBAIOMINE CPEACTBA M CYCHEHIUPYIOIIHE CpPEeAcCTBa
WUTIOCTPUPYIOTCS YK€ YIOMSHYTBIMU Bbllle. Takke MOryT NPUCYTCTBOBATH
JOTIOJHUTENIbHBIE HAIOJHUTENH, HAmpuMep, MOACIAIIAlIie, apOMaTH3UPYIOLINE U
OKpaLIUBAKOIINE CPEICTBA, ONMUCAHHBIC BHILIE.

dapmMaLeBTHYECKHE KOMIIO3UIMU JAaHHOTO HM300pPETeHUss MOTYT  TaKXke
HaxOoAUTbCS B (OpMe 3MyJIbCHII Macio-B-Boae. MacisiHas ¢a3a MOXKET MPEACTaBISATh
co00# pacTUTENBPHOE MAaCJO, TaKOE KaK JKUAKUH mapauH MM CMECh PAaCTUTENbHBIX
macen. Ilomxonsmme >SMyJNbrUPYIOLIME CPEACTBA MOTYT MpenctaBiiaTb coboi (1)
OPUPOAHBIE CMOJIBI, Takue Kak TyMMuapaOMK U TparakaHtoBas kamenb, (2)
npuponuele Qgocdartunbl, takue kak ¢ochatunsl coeBbix 0000B u sjenutHH, (3)
CJIO’KHBIE 3(PUPBI UM YaCTUUYHBIE CIOKHBIE 3(QHUPBI, TOTYUEHHbIE U3 KUPHBIX KUCIOT U
IeKCUTOJ aHTUIPUIOB, HApUMeEpP, COpOUTAH MOHOOIIEAT, (4) MPOAYKTHl KOHAEHCALUU
yKa3aHHBIX  YAaCTUYHBIX  CIOXHBIX 3(QHUPOB C OSTUIEHOKCHUIOM, HAIlpUMep,
MOJUOKCUITUIICHCOPOUTAHMOHOOIEAT.  OMYJbCHH  MOTYT  TakXXe  COAepKaThb
NOACJIALIUBAIOIINE U aPOMATU3UPYIOIIHUE CPEACTBA.

MacnsiHple CYCHNeH3HMH MOTyT OBITh COCTaBJIEHbI MyTEeM CYCHEHIHPOBAHMUS
AKTUBHOTO KOMIIOHEHTa B PACTHTEJIBbHOM Macljie, TAKOM KaK, HalpUMep, apaxhucCoBOE
Macjo, OJMBKOBO€ MAaclio, Ce3aMOBO€ Macli0 HJIM KOKOCOBO€ MAaclo, HUIH B
MUHEpPAJIbHOM Macjie, TaKOM KakK JKHAKUH mnapaduH. MacisiHple CyCIEH3UH MOTYT
comepKaTh 3aryCTHTENb, TAKOW KakK, HaIpuUMep, MUEJIUHBbIA BOCK, TBEpAbIH mapaduH
Wi 1eTusoBelid ciupT. CyCmeH3uM MOTYT TakXe COAep)KaTh OAWH HJIH HECKOJBKO
KOHCEPBAHTOB, HANPUMEpP, 3THUJ HWIH H-TIPONMHJI H-THAPOKCHOEH30aT, ONHO HIIH
HECKOJIbKO OKPAIIMBAIOIINX CPENCTB, OJHO MM HECKOJBKO apOMaTHU3UPYIOIIHX
CPEACTB; U OJHO UM HECKOIBKO MOJACIALIUBAIOIINX CPEACTB, TAKUX KaK caxapos3a Uiu
caxapuH.

Cuponbel W BIUKCHUPBI MOTYT OBITH COCTAaBJIE€HBl C IOJCIAIIMBAOLIUMH

cpeacTBamMi, TAKUMHU KaK, HAOpUMEp, TIUUCPHUH, NPOMHUJICHITHKOIJb, COp6I/IT HJIN
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caxapo3a. Takue cocTaBbl MOIYT TakK)Xe COAEpP)KaTbh CPEACTBO, YMEHbIIAIIee
pazapakeHWe, W KOHCEPBAHT, TAaKOM Kak MeTWJI- U mponuianapabeHbl W
apoOMaTU3UPYIOLIME U OKpallUBAKOLINE CPEACTBaA.

CoenuHeHHs] NaHHOTO U300pPETEHHs] MOKHO TakKKe BBOAUTH MAapEHTEPaNbHO, TO
eCTb, MOAKOXHO, BHYTPUBEHHO, UHTPAOKYJISIPHO, UHTPACUHOBHUAJIBHO,
BHYTPUMBIIIEYHO HJIM UHTPANEPUTOHEAIbHO, B BHAE HWHBEKIHOHHBIX JO3UPOBOK
COeIWHEeHUss B, Hampumep, (UUOJOTHYECKH TMpUeMIeMOM pazbaBurene C
(apManeBTUYECKUM HOCHTEJEeM, KOTOPBIH MOXKET MPEeACTaBiATb COOOHM CTEPHIBHYIO
KUIAKOCTb HWJM CMECh JKHUAKOCTEH, TaKMX Kak BOJa, (PU3MOJOTHMUECKHH pacTBOD,
BOJIHbIE PAacCTBOPHI AEKCTPO3bl U POIACTBEHHBIX CaxapoB, CIHUPT, TaKOW KakK 3TaHOI,
W30IPOMNAHON WJIM TeKCaAeLUJIOBbIH CHUPT, INIMKOJH, Takhue KakK MPOMUIEHIJIHKOJIb
WM MOJUITUJIEHTJIMKONb, TIMLEPUHKETAIN, TakKue Kak 2,2-nuMmetu-1,1-aquokconaH-
4-metaHOoN, MPOCTbIe 3QUPBI, TaKUe KaK MOJH(3TUIEHrNUKO0Ib) 400, Macno, KUpHas
KHCJIOTA, CIOXHBIA >(Qup KUPHON KHUCIOTHI HJIM TJIHLEPUJ KUPHOH KHUCIOTHI, HIIH
AUEeTIJINPOBAHHBIN TIHIEPU KUPHOW KHUCJIOTHI, ¢ HoOaBieHueM (papMaleBTUUECKH
NPUEMJIEMOI0 OBEPXHOCTHO-aKTUBHOI'O BELIECTBA, TAKOTO KaK MbIJIO WU JE€TEPreHT,
CYCHEeHAUPYIOLIEr0 CPENCTBA, TAKOro KakK IMEKTHH, KapOoMepsl, METUILENI0J03a,
IUAPOKCUTTPONUIMETHILEIII0I03a U KapOOKCUMETUIILEIITION03a, U
SMYJbTHPYIOLIUX CPENCTB U APYTruX (papMaleBTUUECKUX aJbIOBAHTOB, UIU 0€3 HUX.

IIpumepsl Macen, KOTOpPble MOKHO MHNPUMEHSTb B MAapeHTEPaIbHBIX COCTaBax
JAHHOTO W300peTeHus, MPEeACTaBISIOT CcO0OW TakoBble U3 HEPTH, NKUBOTHOTO,
PAaCTUTENBHOTO WUJIM CUHTETUYECKOr0 MPOUCXOXKAEHUS, HAIpUMEp, apaXxucoBOe Maclo,
COEBOE€ MacJio, Ce3aMOBO€ MAacJIO, XJOMNKOBOE MAacjo, KYKypy3HO€ Macjo, OJMBKOBOE
Macjio, Ba3eJUH U MHUHepanbHOe Maciyo. Ilogxoasimue >KUpHBbIE KUCIOTHl BKJIOYAKOT
OJIEMHOBYIO  KHCJOTY, CTEapUHOBYK KHCJIOTYy, M30CTEAPUHOBYIO KHCJIOTY U
MUPUCTUHOBYI KHCJIOTY. IloAXOOSIIMMH CIOXHBIMH 3(QUpPaMH KUPHBIX KHUCJIOT
SABIAIOTCSA, Halpumep, OdTujojear u wuszonponunmupucrtar. Ilogxonsmue Mblia
BKJIOYAIOT COJM OJKUPHOW KHUCJIOTBI M IIEJOYHOrO MeTajljla, aMMOHHUS U
TPpUSTAHOJAMHHA, U TNOAXOASAIINE JAETePreHThl BKJIIOYAIOT KaTHOHOAKTUBHbIE
JeTepreHThl, HampuMep, TajJoreHuAbl AUMETWIAHAIKUIAMMOHUS, TaJOT€HUJIbI
ANKUJINUPUAUHUS U alJKUJIaMUHALEeTAThl, AHUOHHbIE AETEPreHThl, HAaNpUMep, aJKull-,
apun- u  onepuHcynabdoHATH,  aNKuI-, onepuH-, THpocTto  >dup- u
MOHOTJIMIEPUACYIbPATE U CYIb(POCYKLHHATH, HEHOHHBIE AETEPTreHThbI, HANPUMED,

OKCHUblI JKXHPHBIX AMHUHOB, aJIKAHOJAMHUABI XUPHBIX KHUCJIOT, U HOJ'II/I(OKCI/ISTI/IJ'IeH-



10

15

20

25

30

60

OKCHUIIPOMUJICH)bl HWJIK COIMOJHMEPbl OJTUJICHOKCHAA WJIM TPOMUICHOKCUOA, U
amdoTepHbIe JNETEePTEHTHI, Harnpumep, aNKUJI-0eTa-aMUHOIIPOMHOHATHI u
YEeTBEPTUYHBbIE AMMOHHEBBIE COJIM 2-aJKUJIMMHUAa30JIMHA, & TAK)KE CMECH.

[TapeHTepanbHble KOMMIO3HMIMM JaHHOrO H300pereHuss OyayT THIIHUYHO
coagepxath OT mpubnusutenpuo 0.5 % ngo mpubnusurenprHo 25 mac.% aKTHUBHOIO
KOMIIOHEHTa B pacTtBope. Takxke MOTYT NPEUMYIIECTBEHHO HCIOJIb30BAThCS
KOHCepBaHTbI U Oydepbl. UTOOBI MUHUMH3UPOBATH HJIM YCTPAHUTHh pasApa’keHue B
y4aCTKEe WHBEKIUH, TaKHe KOMITO3MIMU MOTYT COAEPKaTh HEMOHHOE MOBEPXHOCTHO-
AKTUBHOE BENIECTBO, MMEIOIIEe B OJHOM BapHAHTE OCYINECTBJEHUS TUAPOQPUIBHO-
muno¢uneHbii Oamanc (HLB) ot npubnusurensno 12 no npubausurensHo 17.
KonudecTBO MOBEpXHOCTHO-aKTUBHOTO BEIIECTBA B TAKOM COCTaBE B OJJHOM BapHaHTE
OCYIIECTBJICHUS] HAXOAUTCS B JOHama3oHe oOT npubnmsurenpbHo S % 1o
npubnusutenpHo 15 mac.%. [ToBepXHOCTHO-aKTHBHOE BEIIECTBO MOXET OBITh OJHUM
KOMIIOHEHTOM, UMEKIIUM BblleynoMsAHYyThid HLB, unu MoxeT npeacTaBisiTb CMECh
ABYX UK OOJIbIIE KOMIIOHEHTOB, HMEIOIHNX KenaTenbHbiii HLB.

[Tpumepsl MOBEPXHOCTHO-AKTUBHBIX BELIECTB, UCTIOJNB3YEMbIX B MapPEHTEPATbHBIX
COCTaBax, MPEACTABJSIIOT COOON KJIaCC CJIOXKHBIX 3(PHUPOB MOJTUITUICHCOPOUTAHA U
JKUPHOW KHCJIOTHI, HampuMmep, copOUTaH MOHOOJIeaT, U BBICOKOMOJIEKYJISIPHbIE
aIIyKThl STUIIEHOKCUA ¢ TUAPOPOOHBIM OCHOBaHUEM, 0OpPa30OBaHHBIE KOHJEHCALUEH
MPONUJIEHOKCHUA C MPOMUIIEHTJIUKOJIEM.

dapmaLeBTHYECKHE KOMIIO3UIIUM MOTYT HAXOOAUTbCS B (OpPMe CTEPHUIbHBIX
UHBEKIIMOHHBIX BOAHBIX CYyCIleH3UH. Takue CyCIeH3MH MOTYT OBbITb COCTaBJIEHBI B
COOTBETCTBUU C HM3BECTHBIMH METOJAMU C  HMCIOJIb30BAHHEM  IMOAXOISIIUX
OUCTIEPTUPYIOIIUX WA CMAYHMBAIOIIUX CPEACTB M CYCIEHIUPYIOUUX CPEICTB, TAKUX

KaK HanpuMmep, HaTpui KapOOKCHUMETUIILIEIITI0N03a, METHIILEIIIII03a,

,
TUAPOKCUIIPONUIMETHIIEIIII0I03a,  aJIbTHHAT  HATPHS, MOJUBUHUIMHPPOIUIOH,
TparakaHToBas KaMeIb W TyYMMHApaOWK, AUCHEPTHUPYIOMIUX MJIH CMadHBAO IIUX
CpPeACTB, KOTOPBbIE MOTYT NPEACTaBIATb CO0ON mpuponsblii (ocdarua, Takoil kKak
JEUUTHH, MPOAYKT KOHIAEHCALMHM AJKUJIEHOKCHUIA C JKUPHOH KHCIOTOH, HAmpUMep,
MOJINOKCUATUIIEHCTEAPAT, HPOAYKT KOHJI€HCAIuU 3TUJIEHOKCHUAA c
ITUHHOLIETIOYEYHbIM anupaTUIeCKuM CIIUPTOM, Harpumep,
renTageKa3TUICHOKCUIIETAHO, MPOAYKT KOHAEHCALUH 3TUJIEHOKCHIA C YaCTHYHBIM

CIOXKHBIM 3(QUPOM, TOJYYEHHBIM U3 KUPHOW KHCJIOTBI W TEKCHTOJA, TAaKOW Kak

l'IOJ'II/IOKCI/ISTI/IHCHCOp6I/ITMOHOOHeaT, HJIN MNOPOAYKT KOHACHCALHUMU OSTUICHOKCHUAA C
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YaCTHUYHBIM  CJIOKHBIM  3(QUpPOM, TMOJYyYEHHBIM W3  JKUPHOW  KHUCIOTBI |
IeKCUTOJIAHTUIPU/IA, HATIPUMED, TMOJTHOKCHITUIEHCOPOUTAHMOHOOIEaT.

CtepunbHbI HMHBEKLIHOHHBIN MpemapaT MOKET TakKKe MpPeACTaBIsATh COOOoM
CTEPUJIbHBIN MHBEKIIHOHHBIA PACTBOP MJIU CYCIEH3HI0 B HETOKCUYHOM MapeHTEPaIbHO
npuemyieMoM pazbaBuTesNie WM pacTBOpuTene. PazbaBUTEIsIMH U PACTBOPUTEISIMH,
KOTOpPbIE MOTYT HCIIOJIB30BAThCS, SIBJISIOTCS, HAampuMep, BOAa, pacTBop PuHrepa,
H30TOHUYECKHUE DPACTBOPBI XJIOPUOA HATPUS U HM3OTOHMYECKHE PACTBOPBI TIIOKO3BI.
Kpome Toro, crepusibHble HEJETy4YHE Macjia TPAJUIIMOHHO MCIIONB3YIOTCS B Ka4eCTBE
pacTBopHTEeNed MK cycneHaupyromux cpen. C 3TOH Leiapl0 MOXKET HCIOJb30BAaTHCS
ar000€e MATKOE, HEeJleTydee MAc/o, BKJIOYas CHHTETUYECKHE MOHO- HJIH JUTJTHIEPUIBI.
Kpome TOro, mpu MpUrOTOBJIEHUH WHBEKIIHOHHBIX (OPM MOKHO MPUMEHSTH KHUPHBIE
KHMCJIOTHI, TAKHE KaK OJIEMHOBAsI KHCJIOTA.

Kommo3uiuw B COOTBETCTBHU € HACTOSINHM H300pETEHHEM MOXKHO TaKkKe
BBOAWTb B (opMe CYMNIO3UTOPUEB [Jisi PEKTAJbHOTO BBEIEHUS JIEKAPCTBEHHOTO
cpeacTBa. DTU KOMIO3HMIIUU MOKHO MOJYYHUTb MyTE€M CMEIIWBAHUS JIEKAPCTBEHHOTO
CpeAcTBa € MOAXOMAIIMM HEPa3ApakarIlUM HAMOJHUTEIEM, KOTODPBIH SIBISETCS
TBEPABIM TpPH OOBIYHBIX TeMIEpaTypax, HO CTAHOBUTCS >KHUAKHM TMPU PEKTaIbHOMN
Temneparype u OyneT MO3TOMY TasATh B MPSMOIl KHIIKE C BBICBOOOKIEHHEM
JI€KapCTBEHHOro cpeacTBa. TakMMU BelleCTBaAMH SIBJSIOTCS, HalpUMep, Macjo Kakao
U MOJIUD THJICHTJTUKOJIb.

CocTtaBbl € KOHTPOJHPYEMBbIM BBICBOOOXAEHHEM [Jii MapeHTEePaJbHOTO
BBEJAEHHMS, BKJIOYAKOT JIMIOCOMAJbHBIE COCTABbl, COCTaBBl C TOJHUMEPHBIMH
MUKpochepaMu U TOJUMEPHBIE TeJieBble COCTaBbI, KOTOpPbl€ H3BECTHbI B JTAHHOM
00MaCTH TEXHUKH.

MosxkeT OBITh JKeNaTeNbHO UMM HeOoOXOIMMO BBOAUTH (apMaLEBTHYECKYIO
KOMIIO3MITHIO MAMEHTy Yepe3 MeXaHW4YeCKOoe yCTpOHCTBO moctaBku. KoHCTpykuus u
NpUMeHEHNE MEXaHHYECKHUX yCTPOWUCTB MOCTAaBKU ISl JOCTABKH (hapMaleBTUYECKHUX
CPEACTB XOPOIIO HW3BECTHBI B MAHHON 00NacTH TeXHHUKH. [IpsMbie METOIbI s
BBEIEHMs, HaNpUMep, BBEIEHHUS JIEKAPCTBEHHOTO CPENCTBA HEMOCPEACTBEHHO B
rOJOBHOW MO3r, OOBIYHO BKJIKYAOT pa3MelleHHe KaTeTepa [Js JOCTaBKH
JEKApCTBEHHOTO CpeICcTBAa B CHCTEMY JKEJIYIOYKOB MalMeHTa, dYToObl o0oWTH
reMosHIepannyecknii Oappep. OnmHa Takas HMIUIAHTHPyeMash CHCTeMa IOCTaBKH,

HUCIIOJIb3yEMas AJisd TpaHCIOpTa CPpEeACTB B OINPECACICHHBIE aHATOMHUYECCKHE YUACTKHU
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opranu3ma, omnucaHa B mnateHte CIIA Ne 5,011,472, onyOnukoBanHom 30 ampers
1991 r.

KoMno3uuuu B COOTBETCTBHU C HACTOAIUM H300pETEHHEM MOTYT TaKkKe
cozepkaTh Apyrue oObl4HbIe GapMaLeBTUYECKH MpUEeMIIeMble KOMIIOHEHTHI, B o0LeM
o0o3HayaeMble KaK HOCUTENW WU pa30aBUTENN, MO Mepe HEOOXOAMMOCTH WJIH IO
KeJaHu. MOJKHO HCHOJIb30BaTh OOBIYHBIE METOAWKH TPUTOTOBJIICHUS TaKUX
KOMITO3UIHUI B MPUTOJHBIX HO3UPYEMBIX (popMax.

Takve KOMIOHEHTBI W METOAMKH BKJIOYAOT ONHCAHHBIE B CIEIYIOLIUX
CCBUTOYHBIX MCTOYHUKAX, KAXKIbII M3 KOTOPBIX BKJIOUEH B JaHHOE OMHCAHHE MyTeM
cceutku:  Powell, M.F. u gp., "Compendium of Excipients for Parenteral
Formulations" PDA Journal of Pharmaceutical Science & Technology 1998, 52(5),
238-311, Strickley, R.G "Parenteral Formulations of Small Molecule Therapeutics
Marketed in the United States (1999)-wactp-1" PDA Journal of Pharmaceutical
Science & Technology 1999, 53(6), 324-349; u Nema, S. u ap., "Excipients and Their
Use in Injectable Products" PDA Journal of Pharmaceutical Science & Technology
1997, 51(4), 166-171.

OOplyHO HcmONb3yeMble (papMaleBTHYECKHE KOMIOHEHTBI, KOTOpPbIE MOXKHO
NPUMEHATh KaK MPUTOAHBIE JJII COCTABJICHUS KOMIIO3ULIUU IJIsl €€ HAMEYEHHOIrO MyTH
BBEJICHUS, BKJIIOYAIOT!

NOAKHUCJIAOMIUE CPEeACTBA (HpI/IMepr BKJIIOYAaKOT, HO HE OrpaHUYHUBAKOTCA

NePEeYNCIeHHbBIMU, YKCYCHYIO KHCJOTY, JUMOHHYI KHCIOTY, (yMapoBYI KHCIOTY,
COJITHYIO KHCJIOTY, a30THYIO KUCJIOTY);

noameJaduBaOIue Ccpeacrsa (HpI/IMepr BKJIOYAaKOT, HO HE€ OrpaHHUYUBAKOTCA

NMEPEeUNCICHHbBIMU, pacTBOp aMMUaKa, Kap6OHaT AMMOHHMHA, JUSTAaHOJIAMHH,
MOHO3TAaHOJIAMHUH, THAPOKCHI Kajuus, OopaT Harpus, kKapOOHAT HATPUS, THAPOKCH]
HATpUsl, TPUSTAHOJAMHH, TPOJAMHUH );

aQCO[26eHTbI (HpI/IMepr BKJIOHAOT, HO HEC OrpaHUYHUBAKOTCA MECPECUUCICHHBIMU,
MOPOIIKOOOPA3HYIO LEJUTIOJIO3Y W AKTHBUPOBAHHBIN JPEBECHBIN YTOJIb);

AdPO30JIbHBIE MPOMEJIEHThl (MPUMEPbl BKJIOYAOT, HO HE OTPAHHYHBAIOTCS

nepeuncieHubiMu, yriaekucnsiid raz, CClF,, FoCIC-CCIF; u CCIF3);

cpeacrea JJIA BBITCCHCHUA BO34AVXa (HpI/IMepr BKJIFOYAKOT, HO HE

OTrpaHUYUBAOTCH NMEPEUNCIICHHBIMU, a30T U apFOH);
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IPOTUBOTrPUOKOBBIE KOHCEPBAHTHI (IPUMEPHI BKIKOUYAOT, HO HE OrPAaHUYUBAIOTCS

MepeYNCIICHHBIMH, OeH30IHYI0 KHUCJIOTY, OyTunnapaden, srunnapabeH,
Meruanapaden, nponuianapadeH, OeH30aT HATPUA),

aHTI/I6aKTeDI/IaJ'[beIe KOHCCPBAHTBI (HpI/IMepr BKJIFOYAKT, HO HE

OTPAaHUYUBAIOTCS NEPEUYUCICHHBIMHU, XJOpHI OCH3aJIKOHMs, XJIOpun OeH33TOHUS,
OeH3UIOBBIT CIIUPT, XJIOpUI UeTHWINUPUIUHUSA,  XJOpOyTaHoI, benon,
(EeHMIITUIIOBBINA CITUPT, HUTPAT QEHUIPTYTH U TUMEPO3aA);

AHTHUOKCHIAaHTBHI (an/IMepr BKJIHOYAKOT, HO HE OIrpaHUYUBAKOTCA

NEePEYUCICHHBIMH, aCKOPOMHOBYIO KHCIOTY, aCKOpOMJIMaIbMHUTAT, OYTHJIMPOBAHHBIN
TUAPOKCUAHU30J, OYTUIMPOBAHHBIA THIPOKCUTONYOJ], TUNOGOCHOPHYIO KHCIOTY,
MOHOTHUOTJMLEPHH, MPONIIrajiaT, ackopdbar HaTpus, Oucyapput HaATpHUI,
bopmanbaerua-cyrbGoKcuIaT HATPUsA, MeTaOUCYIbYUT HATPHUSA),

CBSI3BIBAIOINME BEIEeCTBA (MpUMEpPHl BKJIOYAIOT, HO HE OrPAaHUYHUBAIOTCS

NEePEYUCICHHbBIMH, OJIOKIMONMMEpBl, TNPUPOAHBIH W  CHHTETHYECKHH  Kaydyk,
MOJIMAaKPUJIAThI, NOJINYpPETAaHBbIL, CUJIMKOHBI, IMOJIUCHUIIOKCAHBI u CONMOJIMMEPDI
OyTamgueHCTHUPOTIA);

Oydeprbie cpenctBa (mpuUMeEpbl  BKJIIOYAOT, HO HE OTPAHHYHBAIOTCS

nepedncieHHbIMU, MeTtadocdar kamus, Gochar nuKanus, anerat HaATPpusi, O€3BOAHBIN
LUTPAT HATPHSI U JUTHAPAT LUTpPAaTa HATPUS),

CpencTBa-HOCUTENH  (IpPUMEPBI  BKJIKOYAKOT, HO  HE  OrPAaHHUYUBAIOTCS

NEePEUYUCICHHBIMY, CHpPON W3 AapaBUIICKONW KaMeAu, AapoOMaTUYECKUH CHUpOI,
apOMaTUYE€CKUN 3JUKCUP, BHUIIHEBBIM CHUPOI, CHUPON KaKao, amejlbCUHOBBIN CHpPOT,
CHUpOM, KYKypy3HO€ Maclio, MHUHEpajlbHOE Macli0, apaxucoBO€ Maclio, Ce3aMOBOE
MacJo, OaKkTepUOCTaTUYECKUI HaTpUs XJIOpUA IS UHBEKLUN u
0aKTEPUOCTATUYECKYIO BOAY IJISl HHBEKIUN),

XeJNaTUPVIONINE CcpeAcTBa (NMpUMEpbl BKJIOYAOT, HO HE OrPaHUYUBAKTCS

NEePEYUCICHHBIMU, AUHATPHS 31€TAT U 3AETOBYIO KUCIOTY);

KpacuTenu (MpUMEPbI BKJIIYAKT, HO HE OrPAHHMYUBAIOTCS NEPEYHCICHHBIMU,
FD&C Kpacubiit Ne 3, FD&C Kpacusiit Ne 20, FD&C XKentsiit Ne 6, FD&C Cunuit Ne
2, D&C 3enensiii Ne 5, D&C Opanxessiit No 5, D&C Kpacubiii Ne 8, kapamens u
OKCH] JKejie3a KPACHBIN),

IPOCBETJISIIOIINE CcpencTBa (NMpUMEpbl BKJOYAOT, HO HE OTPAHHYHBAIOTCS

MepeYnCIIeHHBIMU, OEHTOHUT),
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OMVJIBIrupyrOmue CpeacTrea (HpI/IMepr BKJIIOYAalOT, HO HE€ OIPaHUYHUBAIOTCHA

NEepeUrCICHHbIMU, apaBHﬁCKYIO KaM¢Cb, HETOMAKpPOTOJI, I_IeTI/IJ'IOBbII‘/’I CITUPT,
IIIMLEePUIMOHOCTEapaT, JIEMUTHUH, COpPOWUTAH MOHOOJEaT, MOJUOKCHITHIeH S0
MOHOCTeapar);

HHKAnCyJUuPYRIMUEe Cpeacrsa (HpI/IMepr BKJIIOYAaOT, HO HE€ OrpaHUYIUBAIOTCs

NEPEINCIICHHBIMU, KEJIATUH U aLIeTaT-(I)TaJIaT I.IGJ'IJ'IIOJ'IOSI:I);

apoMaTu3aTophbl (HpI/IMepr BKJIFOYAIOT, HO HE OIrpaHUYUBAKOTCHA

NepevrCcIeHHbIMI, AaHUCOBOE MAacCJi0, KOPUYHOE MACJo, KaKao, MEHTOJI, alleJIbCHHOBOE
MacJio, MSITHOE MacJiO ¥ BAaHUJIUH);

VBJIAKHAKOIKWE BEIIECCTBA (HpI/IMepr BKJIOYAKOT, HO HE€ OrpaHHUYHNBAIOTCA

NePEYUCICHHBIMHU, TJIMLEPUH, POMUICHIJINKOJb U COPOUT);

OTMVYYHBAKOINUE CpPEACTBA (HpI/IMepr BKJIFOYAKOT, HO HE€ OIpaHUYHUBANOTCHA

NepPeYUCICHHbBIMU, MUHEPATbHOE MACIIO U TJINLEPHUH);

Macsia (mpUMepBl BKJIIOYAIOT, HO HE OTIPAHUYUBAIOTCA NEPEYHUCIECHHBIMH,
apaxuCOBOE MacCJI0, MHUHEPAJbHOE MAaCJO, OJUBKOBOE MAacCJIO, apaxuCOBOE Maclo,
C€3aMOBO€ MAaCJIO U PACTHTEIBHOE MAacCJo);

OCHOBaHHWs  Mased (mpuMepbl  BKJIKOYAOT, HO HE  OTPAHHYUBAIOTCS

NEePEYUCIEHHbIMU, JIAHOJHUH, THAPOPUIBbHYIO Ma3b, MOJUITHIIEHIIUKOJIEBYIO Masb,
Ba3eNUH, TUAPOPUIBHBIN Ba3zenuH, OeNyl Masb, XKEJITYHD Ma3b M Ma3b C PO30BOH
BOJIOM);

YCUIIHUBAOIHEC NPpOHUIIACMOCTDH cpeacrea (TpaHcaepMaibHasl JIOCTABKA)

(mpuMepHI BKIOYAOT, HO HE OTPAHHMYMBAIOTCS NMEPEUNCISHHbIMH, MOHOTHAPOKCH- HIIH
NOJIMTHAPOKCUCITHUPTHI, MOHO- HJIM TIOJUBAJEHTHBIE CIHUPTbI, HACBHIIEHHbIE WU
HEHACBIIEHHbIE JKUPHBIE CIUPTHI, HACBHIIIEHHbIE WM HEHACBHIIIEHHbIC >KUPHBIE
CIOKHBIE S(UPbI, HACHIUIEHHBIC WM HEHACBHIIEHHbIE ANUKapOOHOBBIE KHCJIOTHI,
s¢pupHble Macna, ¢ochaTuauIbHBIE NPOU3BOAHBIE, LedaNnH, TEPIEHbl, aMHUIBbI,
npocThbie 3QUPBI, KETOHBI U MOYEBUHBI);

mI1acTUDUKATOPBI (mpumepsl BKJIIOYAIOT, HO HE OTrPaHUYHUBAKOTCS

NePEYUCICHHBIMU, TUATHI(TANAT U MITULEPHH);

pacTBopuTenu (MPUMEPHI BKIKOYAIOT, HO HE OrPAaHHMYHUBAIOTCS NMEPEUHUCICHHBIMH,
5TAaHOJ, KYKYpPY3HO€ Macjo, XJONKOBO€ Macjlo, T[JIHLEPUH, HU30NPONAHOII,
MHHEpPAJbHOE MAacCJO, OJIEMHOBYK KHCJIOTY, apaxUCOBOE MAacCj0, OYHUIIEHHYK BOAY,
BOAY sl MHBEKLUMH, CTEPUIbHYIO BOAY IJsd HUHBEKLUUHW U CTEPUIBHYK BOIY IS

uppuranui);
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YCUJMBAIOIINE  JKECTKOCTb _ cpeacTBa  (mpuMephl  BKJIKOYAOT, HO  HE

OTPAHUYHUBAIOTCS MEPEUYNCIEHHBIMHU, LETUIIOBBIA CIUPT, LETUIIOBbIE CIOXHBIE 3(PUpPHI,
BOCK, MHUKPOKPHUCTAJUIMYECKUH BOCK, mapauH, cTeapuyoOBbIil cnupT, Oenblii BOCK H
JKEJITBIH BOCK);

OCHOBAaHHA CYNINO3HTOPHECB (HpI/IMepr BKJIFOYAKOT, HO HE OI'pPpaHUYUBAOTCHA

NEePEYUCICHHBIMU, MACJIO KaKa0 M MOJUITUICHTJIMKOIU (CMeCcH));

INOBECPXHOCTHO-aKTHBHBIC BEIIECTBA (HpI/IMepr BKJIKOYAKOT, HO HE

OTPAHUYHUBAIOTCS TMEPEYHUCIECHHBIMH, XJIOpUA OEH3aJIKOHHWs, HOHOKCHHON 10,

OKCTOKCHHOJI 9 nojucopbar 80, HaTpus Jaypuicyibpar u

2

COpOMTAaHMOHONAJIbBMUTAT),

CYCNEHIMPYIOIKE cpencrBa (mpuMepbl BKIOYAIOT, HO HE OTPAHHYHBAIOTCS

MepevYnCIeHHBIMU, arap, OCHTOHHUT, kapOoMmepbl, HATPpUH KapOOKCHMETUJILEILII0JIO3Y,
TUAPOKCUB TUIILIEITIONIO3Y, TUJPOKCUTIPOMUILENIIOTO03Y,
TUAPOKCUITPOTUIMETHIILEIITION03Y, KAOIHUH, METHJILEJUII0JIO3Y, TPArakaHT U BUTYM);

OOoACHAIMNMWBAOIINUE CPCACTBA (HpI/IMepr BKJIOHAKOT, HO HE€ OIrpaHHUYIMBAKOTCA

NEPEUNCICHHbIMU, acmapTaM, HACKCTPO3y, INIMUCPUH, MAHHUT, NPOMNHUIICHIJIHNKOJb,
HaTpUH caxapwH, COpOUT U caxaposy);

TabJIETOYHBIE AHTHAATC3WBHBIC BCIICCTBA (HpI/IMepr BKJIKOYarOT, HO HC

OIrpaHUYUBAKOTCS NMEPCUUCICHHBIMU, CTCAPAT MarHus U TaJ'IbK);

Ta0JETOYHBIC  CBS3BIBAIOLIME BeWIECTBA (MPUMEpPbl  BKJKOYAKT, HO HE

OrPAaHUYMBAIOTCA MEPEUHUCICHHBIMU, apaBUWCKYK KaMedb, aJbCHMHOBYI KHCJOTY,
HaTpUil KapOOKCHUMETHIILEIIION03Y, IPEeCcCyeMblil caxap, STHILEIIION03Y, JKeJIaTHH,
KUAKYK — IJIIOKO3Yy, METHJLEJJIION03y, HECIWHUTbIM MNOJUBUHUINUPPOJUAOH U
npeXeJaTHHU3UPOBAHHBIN KpaxMali);

pazbaBuTenu s TabnaeTok W Kamcysa (IpUMeEphl  BKJIKOYAKOT, HO He

OTrpaHUYUBAKOTCA MNEPCHUCITICHHBIMU, I[BYXOCHOBHbel (1)OC(1)aT KaJblHs, KaOJIUuH,
JAKTO3y, MAHHHUT, MHKPOKPUCTAIINYECKYIO  LEJJII0JN03y, IMOPOMKOOOpa3HYIo
LEJUTI0NI03Y, OCAaXXAEHHBIM KapOoHaT Kamblus, kapOoHaT Hatpus, ¢ocdar HaTpus,

copOHT U Kpaxman),

NOKPOBHBIE  BemecTBa Juisi  Tabjerok (mpuMephl  BKJIKYAKT, HO HE
OrPaHUYMBAKOTCI MNEPEUUCIEHHBIMH, >KUAKYK TJIHOKO3Yy, THUIAPOKCU3TUILEIIIIOIO03Y,
TUAPOKCUMIPONUIILENI0NI03Y, THAPOKCUIPONUIMETUILEII0I03Y, METHILEIUIII03Y,

STHJILEJUIIOJIO3Y, aleTaT(TanaT HesII03bl U Melak),
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HANmOJHHUTECIHN JUJIA NPpAMOro npeCCOBaHUA TabJIEeTOK (HpI/IMepr BKJIFOYAaKOT, HO HE

OTPAHUYHUBAIOTCS NMEPEUNUCICHHBIMHU, IBYXOCHOBHBIN pocdar kanpuus),

TaOJIETOUHBIE Pa3PBIXJUTENN (IpPUMEpPbl BKJIKOYAIOT, HO HE OTPAaHUYMBAOTCS

NEepPEeYNCICeHHbIMU, AaJbIHHOBYI KHCJIOTY, KalblUi KapOOKCHMETHUIILEIIONO03Y,
MUKPOKPHUCTAJUIMYECKYIO IeJUII0JIO3Y, MONAKPUIUIMH Kajlui, MNONepPeYHO CIIMTBIH
NOJIMBUHUJITUPPOTUIOH, ATbIUHAT HATPHS, HATPUSA KPAXMAJITJIHKOJSAT U KpaxMai),

TaOJIeTOYHBbIE  CKOJb3SINKME  BelnecTBa (IpUMEpPbl  BKJIKYAKT, HO  HE

OTPAHUYHUBAIOTCS MEPEYUCTCHHBIMU, KOJJIOUAHBIA CUJUKAreb, KYKYPY3HBIH Kpaxmal
U TaJIbK);

TabJeTOYHbIE CMa3blBAKOIIME BelecTBa (MpUMephl  BKJIKOYAKOT, HO HE

OTPAHUYHMBAIOTCS MEPEUNCICHHBIMH, CT€apaT KajdblUsl, cTeapaT MarHusi, MUHEPAJIbHOE
MacJio, CTEAPUHOBYIO KHCJIOTY U CT€apaT [UHKA);

CBETOHENPOHULAEMBbIE CPEACTBA AJs TabJaeTok/Kancya (MpuMepbl BKJIIOYAKT, HO

HC OTPAaHUYUBAKOTCA MCPEUNCICHHBIMU, TUOKCU TI/ITaHa);

TaOJIETOUHBIC  TOJHUPVIOIHNE  cpenacrBa (mMpUMepbl  BKIKOYAKT, HO  HE

OTPAHUYHUBAIOTCS MEPEUNCICHHBIMU, KapHAYOCKUN BOCK U O€JbIl BOCK);
3arycTuteny (mpuMepbl BKIIOUYAIOT, HO HE OrPAaHMYHMBAIOTCS IMEPEUHCIECHHBIMH,
BOCK, LIETUJIOBBIN CIIUPT U nmapaduH);

CPEACTBA, DEryJupYIOUIMe TOHUYHOCThL (MpUMEphl  BKJIIOYAKOT, HO HE

OTPAHUYUBAIOTCS MEPEUNUCICHHBIMU, AEKCTPO3Y U XJIOPHUA HATPHUS);

YBEJIMUYMBAKOLINEG  BA3KOCTh _ CpenacTBa (mpuMepbl  BKJIKOYAKOT, HO  He

OTPAHUYHUBAKOTCS TEPEUYUCICHHBIMH, aJIbIHHOBYIO KHCJIOTY, OEHTOHHUT, KapOOMephl,
HaTpUil  KapOOKCHUMETHJILEIUIIOI03Y, METIILEIUII0N03Y, MOJUBHHUIMHPPOIUIOH,
aJbTCUHAT HATPHS U TPArakaHT), U

CMadYuBarIue cpencrea (mpuMephbl BKJIOYAOT, HO HE OrPAHUYHBAIOTCS

NEPEUNCICHHBIMU, TCHOTAACKASTUICHOKCHULCTAHOI, JICHUTUHBI, COp6I/ITMOHOOJIeaT,
HOJ'II/IOKCI/IBTI/IHGHCOp6I/ITMOHOOHeaT u HOJ'II/IOKCI/IBTI/IJ'IGHCTeapaT).
q)apMaI_IeBTI/I‘ICCKI/Ie KOMIIO3UWIUMKU B COOTBCTCTBUU C HACTOALIIHUM I/1306peTeHI/IeM

MOTYT OBITh MJITIOCTPUPOBAHBI CIEAYIOIUM 00pPa30M:

CrepunbpHBIN B/B PacTBOP: 5 MI/MJI PaCTBOpP KENATEIBHOIO COCIMHEHHs TaHHOTO
N300pETEeHUs] MOXKHO NPUTOTOBUTH C HCIOJB30BAHMEM CTEPUIIbHON HHBEKIIMOHHON
BOJbI, U, B CIydyae HEOOXOAMMOCTH, poBOAAT Koppekuuto pH. PactBop passomsT ans
BBEAEHMS OO KOHLEHTpauuu 1 - 2 MI/MJ C MOMOIIBIO CTEPUIBHOH 5% neKCcTpo3bl H

BBOJST B BUJE B/B HUHQY3UHU B TeUEHUU NPUONU3ZUTEIBHO 60 MUHYT.
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Jluopunu3upoBaHHBIA MOPOIIOK 1Js B/B BBENEHUs: CTEPUJIBHBIA Mpernapar

MOXHO NMPUTOTOBUTH ¢ Ucnonb3zoBaHueM (i) 100 - 1000 mr xenaTenbHOTO COCUHEHUS
JAHHOTO HM300peTeHus B BHAe NUOPUIM3MpOBaHHOrO mnopomka, (i1) 32-327 mr/ma
nurpata Hatpus, u (1i1) 300 - 3000 mr Jlexctpana 40. CocTtaB BOCCTaHaBJIMBAKIOT C
MOMOIIBI0 CTEPHJIIBHOTO, HHBEKIMOHHOTO (U3UOJOTHYECKOro pactBopa uiau S5 %
OeKCTPO3bl 10 KoHUeHTpauuu 10 - 20 Mr/mi1, KOTOPYIO IOMOJHHUTEIbHO pa30aBIsioOT C
MOMOIIbI (PU3MOJOTHYECKOrO pacTBopa win 5 % gekctpo3sl no 0.2 - 0.4 mr/mia, u
BBOJAT OO B/B Oonrocom, nubo B/B uHpy3ueit B Teuenuun 15 - 60 MuHyT.

BHyTpuMbllieyHass CYCHEH3Us: CIEAYKOIIUNA PacTBOP WU CYCIEH3UI MOXHO

NPUTOTOBHUTH JUISI BHYTPUMBIIIEYHON HHBEKIUH:

50 Mr/mMn  JKenaTenbHOTO, BOJOHEPACTBOPHUMOIO  COEIHHEHHS JIaHHOTO
n3obpeTeHus

5 Mr/mn HaTpul KapOOKCUMETUIILEILIIOI03bI

4 mr/mn TBUH 80

9 Mr/mu xJopuaa HaTpHs

9 Mr/mi OeH3UJIOBOTO CIUPTA

Kamncynbl ¢ TBepnoit 0605049koil: 00apIIOe KOJNHMYECTBO KAICyJ T'OTOBSAT IYTEM

3al0JIHEHUsI B CTaHAApTHbIE ABOMHBIE TBEpPAbIE XeJaTUHOBbIE Kamncyiabl no 100 mr
MOPOILIKOOOPA3HOrO aKTUBHOTO KOMIOHEHTa, 150 Mr makTo3el, 50 Mr LesutroJIo3bl U 6
MI CTe€apaTa MarHus.

Msirkve JKeJIaTUHOBBIE KAICYJAbl. T'OTOBAT CMEChb AaKTHBHOTO KOMIIOHEHTa B

IepeBapuBaeMOM Macljie, TAKOM KaK CO€BO€ MAacCJIO, XJONKOBOE MACJIO UJIU OJIMBKOBOE
MacJjio, ¥ BBOASAT ¢ MOMOUIBK) HACOCA MOJIOKUTEJIbHOTO BBITECHEHUS B pa3Msr4€HHBIN
KeJaTUH ¢ O00pa3oBaHMEM MSITKUX JKEJATHMHOBBIX Kamcyli, coaepxkamux 100 wmr
AKTUBHOTO KOMMOHeHTa. Kamcyjabl MOPOMBIBAIOT M BBICYIIMBAKOT. AKTHUBHBIN
KOMIIOHEHT MOKeT OBITh PACTBOPEH B CMECH MOJUITHJISHTIIMKOJS, TJIHIEPpUHA U
copbuTa ¢ MOJy4YeHUEeM CMEIIUBAKIIECs ¢ BOOW JeKapCTBEHHON CMeCH.

Tabnerku: Oonpimoe KOJUYECTBO TabJETOK TOTOBSAT B COOTBETCTBHUHU C
OOBIYHBIMH CIOCcOOaMU Tak, 4YTOObI enuHWLAa A03upoBaHHs cocTtasisga 100 wmr
AKTUBHOIO KOMIIOHEHTa, 0.2 Mr KOJUIOMAHOTO KPEMHHUs AWOKCHAA, 5 MI cTeaparta
MarHus, 275 Mr MHKPOKPHUCTAJUIMYECKOW wLeJuroao3bl, 11 mr kpaxmana u 98.8 mr
JaKTO3bl. MOTYyT HAHOCUTBHCS COOTBETCTBYIOLIME BOJAHBIC U HEBOJHBIE MOKPBITUS IS
yBEJUYEHUS]  BKYCOBOM  MPUBJIEKATENbHOCTH,  VJYUIIEHUS  3JETaHTHOCTU W

CTaOUJIbHOCTHU WJIH 3aACPIKKHU BCACbIBAHUS.
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TaOneTkn/Kancyabl ¢ HEMEJUICHHBIM BBICBOOOKIEHUEM: OHU MPEACTABISIIOT

coboil TBepable mNepopaNbHble NO3UPOBAHHbIE (OPMBI, IMOJYYEHHBIE C ITOMOIIBIO
CTAH/APTHBIX M HOBBIX CHOCOOOB. DTHU €JUHUIBI IPUHUMAIOT MEPOPATbHO O€3 BOABI
11 HEMEJIEHHOTO PAacTBOPEHHS M AOCTAaBKM JIEKAPCTBEHHOIO IMpenaparta. AKTHBHBIHI
KOMIIOHEHT MEePEeMEeIINBaOT B XKUJKOCTH, COIepKallell KOMIIOHEHT, TaKOW Kak caxap,
JKEJIATUH, TIEKTHH U MOACIACTUTENU. DTH KUAKOCTH OTBEPIXKAAIOT B TBEPAbIe TaOJIETKH
WU KaIlJIeThl MyTeM CYLIKH BBIMOPA)KMBAHUEM U METOJAMHU SKCTPAKIUU M3 TBEPIOTO
cocrosiuusi. CoOeqUHEHUs JIEKapPCTBEHHBIX CPEICTB MOTYT OBITh CIPECCOBAHBI C
BSA3KOYNPYTUMHU H TEPMOBJACTUYHBIMU cCaxapaMH W MOJUMEPAMH WJIH HINIYYUMH
KOMIIOHEHTaMHU € TIOJIYy4CHHEM TMOPUCTBIX MATPHL, NpPEeAHA3HAYEHHBIX IS
HEMEJIEHHOTO BBICBOOOXKAeHUs 0e3 He0OXOAUMOCTH 3aIMBaTh BOAOM.

Jlo3a u BBeaeHUeE

Ha ocHOBaHMM CTaHIAapTHBIX Ja0OPATOPHBIX METOAOB, M3BECTHBIX IS OLEHKH
COEAMHEHUN, MPUTOAHBIX [UIA JIEYEHHs] THNEpHnpoIu(depaTUBHbIX HAapYLMIECHUH W
AHTHOTEHHBIX HAPYIIEHHWH, C MOMOIIBIO CTAHJAPTHBIX TECTOB HA TOKCUYHOCTH H
CTaHIAPTHBIX (PapMAKOJOTUUECKUX AHAJIHM3OB JJIsl ONPENEIeHUs MapaMeTPOB JICUEHUs
COCTOSIHMH, MAEHTH(UIIMPOBAHHBIX BBIIIE, Y MIEKOMHUTAIOIINX, U MYyTEM CpPaBHEHUS
3TUX PE3yJbTATOB C PE3yJbTaTaMH H3BECTHBIX JIEKAPCTBEHHBIX CPEACTB, KOTOpPBIE
UCIIONB3YIOTCA JJIs1 JIEUEHUs O3THX COCTOAHUN, MOKET OBITh JIErKO OIpeaeseHa
sppexTuBHAS HO3MPOBKA COEOMHEHUH HACTOSIIEro UW300peTeHust sl JICYEHHS
Ka)XXJIOro  SKeJaTeJbHOro mnoka3aHus. KoanuecTBO  akTHBHOrO  KOMIIOHEHTA,
nojJieKallee BBEACHHUIO MPU JIEYEHHH OJHOTO U3 OTHUX COCTOSIHUM, MOXKET IIHPOKO
BApbUPOBATHCSA COTJACHO TAaKHM pacCMaTpUBaeMbIM (PaKTOpaM, Kak KOHKPETHOE
COEMHEHUE W UCIOJib3yeMash eIMHULA IO3UPOBAHMS, CIOCOO BBENECHUS, MEPHON
Je4YeHHs, BO3PACT U IMOJ MALMUEHTAa, MOJIBEPralINerocs JEYEeHHI0, U TpUpoaa H
CTEMEeHb COCTOSIHUS, MOABEPTralOIIerocs JEUEHHUIO.

OO0mee KOMMYECTBO aKTMBHOTO KOMIIOHEHTA, IMOJJIEKAIEee BBEICHHUIO, OOBIYHO
OyneT BapbupoBaThes oT nmpudau3uTeapHo 0.001 Mr/kr go npubiauzureabHo 200 Mr/kr
MaccChl Tejla B CYTKHU, U, B OTACJIbHBIX BAPHAHTAX OCYINECTBJIEHUS, OT MPUOIHU3UTEIBHO
0.01 wmr/kr nmo npubnusurenbHo 20 Mr/kr Maccel Tena B CYTKU. KumHuuecku
IPUTOAHBbIE CXEMBbI JO3UPOBAHMSA OyAyT KojsedaTbCst OT NO3UPOBAHUS OJIHMH - TPH pas3a
B CYTKHU IO IO3UPOBAaHUSA OJUH pa3 Kaxxable yeTbIpe Heaenu. Kpome Toro, "mepepriBol
B IpHEeMe JEKapCTBEHHOr'O CPeACTBA", KOTZa MalMeHTy He NO3UPYIOT JEKapCTBEHHOE

CPeACTBO Ha TMPOTSXKEHUM ONPEAEIEHHOrO TMPOMEXYyTKa BPEMEHH, MOTYT OBbITh
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BBITOJHBIMU JUIsi OOLIero paBHOBeCHs MexAy (apMaKoJIOTHMYECKHUM JAeHCTBUEM H
NEePEeHOCUMOCThIO. ENUHMIIA TO3UPOBKH MOKET COAEPIKaTh NPUOIU3UTENbHO OT 0.5 Mr
no npubnuzutenbHo 1500 Mr akTHBHOTO KOMIIOHEHTA, U MOXET BBOAUTHCS OAUH UJIU
HECKOJIbKO pPa3 B CYTKH WJIM MEHbIIE€ OAHOro pasa B cyTku. CpenHss CcyTO4Has
NO3UPOBKAa  JUIsl  BBEIEHHUsS  IyT€M  MHBEKLUHUH, BKJIKO4Yas  BHYTPUBEHHBIE,
BHYTPHUMBIIIEYHbIE, MOAKOXHBIE U IapeHTepaJibHble HHBEKLUUHU, U HCIOJb30BAHUE
METOAUK MH(Y3UHU, B IPYTUX BapUaHTaX OCyLIecTBIeHHs Oyaer coctasisith oT 0.01 mo
200 wr/kr oOmeii Macchl Tena. PexxuM cpemHero CyTOYHOTO PEKTaJbHOTO
IO3UPOBAHMS B OTAEJbHBIX BapUaHTaX OCyLIeCTBIEHHUs Oyner coctamisath oT 0.01 mo
200 wmr/kr obmeil wmaccel Tena. PexuM cpegHero CyTOYHOrO BarWHAJbHOTO
NO3UPOBAHMS B APYTUX BapUaHTaX ocymecTBieHus Oyner cocrapisite oT 0.01 mo 200
Mr/Kr obOmell mMacchl Tena. PexuM CpenHero CyTOYHOrO MECTHOIO JO3HPOBAHUS B
CIeNVIONINUX BapUaHTax ocyuecTBieHus Oyner coctapisith ot 0.1 mo 200 mr, KOTOpBIE
NPUMEHSIOT OJMH - YeThIpe pa3a B CyTKHM. TpaHcaepmalibHas KOHLEHTPALUs B APYTUX
BApUAHTAX OCYIIECTBJIEHHUs OyneT TakoW, KOTopas HeoOXOoauma ISl MOJAIep KaHUs
cyrounoit n1o3el otr 0.01 mo 200 mr/kr. Pexum cpeaHero CyTO4YHOro MHIaJIsiLHOHHOTO
OO3UPOBAHUS B APYTUX BapUaHTax ocymmecTBieHus Oyner cocrapyusite oT 0.01 mo 100
MI/KT 001Iel Macchl Tena.

HecomHeHHO, oOmnpeneneHHBId HAaYaJbHBIM U NPOAOJDKAOLIUNCST  PEXKUM
AO3UPOBAHMS Ul KaXAOTrO MaunueHTa OyIyT BapbUPOBATbCS B 3aBUCHMOCTH OT
NPUPOABI U TSKECTU COCTOSIHUSA, ONPENEIEHHOrO JieYallluM AUarHOCTOM, aKTUBHOCTHU
ONMpPEAEeJEHHOTO HCIOJb3yeMOr0 COEIWHEHHUs, BO3pacTa H OOLEro COCTOSHUS
MalMeHTa, BPEMEHHU BBEAEHUs, YT BBEACHUS, CKOPOCTHU BbIBEJIEHUS JIEKAPCTBEHHOTIO
CpeAcTBa M3 OpraHM3Ma, KOMOWHAIUN JIEKAPCTBEHHBIX CPeACTB, U T.1. JKenaTenbHbIH
croco0 JIeYeHUsI W KOJUYECTBO J103 COCIMHEHMs] HACTOSLIEro M300pEeTEeHUs WM ero
(apManeBTUUECKH TMPUEMIIEMONW COJU WU CJIOXKHOTO 3(Hupa HIM HX KOMIO3HIUH
MOTYT OBITh YCTAHOBJIEHBI KBATHU(UIIMPOBAHHBIMHU CIIEIIHATUCTAMH B JAHHOH 00nacTH,

HUCIIOJIb3Yys OOBIYHBIE TECTHI JICUECHHUS.

MeToabl KOMOMHHUPOBAHHON Tepanuu

CoenuHeHns: HAHHOTO H300pETEHHS MOXKHO BBOJUTH B BHAE E€JUHCTBEHHOIO
(apManeBTUUECKOr0 CpencTBa WIM B KOMOMHALMU C OJHUM WJIH HECKOJIbKHUMHU
aApyrumMu  (papMameBTHYECKUMH CpEICTBAMH, TIJ€ KOMOHWHALUMs HE BbI3bIBAET

HECIIPpUEMIIEMbBIX MO0 OYHBIX I[eI\/'ICTBI/II\/'I. VYKa3zaHHBIMHU KOM6I/IHI/IpOBaHHbIMI/I
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(apMaLleBTUYECKUMU CPEACTBAMH MOTYT OBITh Jpyrue CpeAcTBa, HMMEIOLIUe
aHTUINpONH(epaTUBHOE IEHCTBUE, TaKuWe Kak, HampuMep, MNpeJHa3HAUYCHHbIC s
J€YeHUsl TeMaTOJIOTHYECKHX OIMyXOoJyell, CONUAHBIX OMyXOJied W/MJIM MX MEeTacTa3oB,
W/UIU CpencTBa JUIA JIEYEHHUs HeXelnaTeJIbHbIX MOoOOUYHBIX nelcTBui. Hacrosmee
n300peTeHne TakKe OTHOCHTCS K TAKUM KOMOMHAIUSIM.

Jpyrue anturunepnpoiudepaTuBHbIe CPEACTBA, MPUTOAHBIE IJIs MPUMEHEHUS C
KOMITO3UI[MENH W300peTeHus, BKJIIOYAIOT, Oe3 OrpaHHYEHUs TMEPEYUCICHHBIM, Te
COeNMHEHUsI, KOTOpPblE MPHU3HAHBI IJIsl MPUMEHEHHUs IJis JEeYEHUs HEOMIaCTHYEeCKUX
3aboneBanuii B m3gannu Goodman and Gilman’s The Pharmacological Basis of
Therapeutics (neBsitoe uznanue), pemaktop Molinoff # op., onybn. McGraw-Hill,
crpanunel 1225-1287, (1996), xotopoe TakuM 0O0pa3oM BKJIOUYEHO B HACTOSIIYIO
3a8BKY  IOCPENCTBOM  CCBUIKH, B  OCOOEHHOCTH, (XMMHUOTEpPANEBTUUYECKHE)
NPOTUBOOMYXOJIEBbIE CPEACTBA, OnpeneeHHble Bbilie. KoMOMHALNS, B 3aBUCUMOCTH
OT KOHKPETHOro Ciyuasi, MOKeT TMpPeACTaBsiTh Cco00il HepUKCHPOBAHHYIO
KOMOWHALHMIO UK KOMOWHALHNIO (UKCUPOBAHHBIX J03.

MeTonsl TECTUPOBAHHUS KOHKPETHOTO (apMaKoJIOru4ecKoro Un
(apMaLIeBTHYECKOTO CBOWCTBA XOPOLIO M3BECTHBI CIELHAJIMCTAM B JaHHOW 00JacTu
TEXHHUKH.

UnnrocTpaTUBHBIE HCHBITATEIbHbIE KCIEPUMEHTBI, OMHCAHHbIE B HACTOSLIEM
ONMHMCAHUHU, CIYXKAT Ui HJLUIIOCTPALMU HACTOSIIEro H300peTeHus u u3oOpereHue He
OTPaHUYUBAETCS NPUBEJCHHBIMH IPHUMEPAMU.

Kak OyneT moHSTHO CienHaJucTaM B JaHHOUW 00OJNIaCTH TEXHUKHU, U300peTEeHHE He
OTPAaHUYUBAETCS OTAEJbHBIMH BapUAHTAMH OCYLIECTBIIEHHS, OMUCAHHBIMH 37€Ch, a
OXBaThIBAET BCe MOIM(UKALNN YKa3aHHBIX BAPUAHTOB, KOTOPbIE HAXOMSATCS B pamMKax
cymHocTH W oObema wu300peTeHMsi, ONpeNeeHHbIX B MpujaraeMoi Gopmye
n3o0peTeHus.

Crenyromue nmpuMepbl HUTIOCTPUPYIOT HU3o0peTeHue Oosee moapoOHO, Oe3 ero
orpaHuyenus. JlanpHeline COeIMHEHUsI B COOTBETCTBHH C U300peTeHUEM, MOJNyYeHUE
KOTOPBIX HE OMUCAHO AETAJTbHO, MOT'YT ObITh MOJYYEHbI AHAJOTHYHBIM 00Pa30M.

CoenuHeHus, KOTOpble YINOMHHAIOTCA B NMPUMEPAX, U UX COJU MPEACTABISIOT
co0oli MpeAnoYTUTEIbHbIE BAaPHAHTBHI OCYINECTBJIEHHsS H300peTEeHHs, TakKe Kak H
dbopmysia u300peTeHHsT OXBATHIBAET BCE IMOJKOMOWHAIMM OCTATKOB COEIUHEHUS

dopmyner (I), kak pacKpbITO KOHKPETHBIMU MPUMEPaAMHU.
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Tepmun "B cooTBeTCTBUM C" B paMKax OJKCIEPUMEHTAJbHOIO pasnesa
UCIIOJIb3yEeTCs] B TOM CMBICJIE, YTO YIIOMSIHYTasi METOMKA AOJKHA OBITh HCIOJIB30BAHA
"aHAJOrU4YHO".

SKCIEPUMEHTAJIBHBIN PA3JIE

XUMHUUYEeCKHe Ha3BaHMUS TEHEPUPOBAIU C HCIOJb30BAHUEM MPOrPaAMMHOTIO
obecieuenuss ACD/Name or ACD/Labs. B HexkOTOpBIX ciy4asx BMECTO Ha3BaHMWIA,
CTE€HEPUPOBAHHBIX ACD/Name, HUCIOJb30BaIN o0IIenpUHSATBIE Ha3BaHUSA
KOMMEpPUECKU AOCTYIHBIX PEareHTOB.

B cnenyromeiri Tabnune 1 mepeducieHbl COKpalIleHHs, UCIOJb3yEeMbIe B 3TOM

naparpade u B pasnene "llpumepsl”", MOCKOJNBKY OHU HE TMOSICHSIIOTCS B OCHOBHOM

TekcTe. Jlpyrue CoOkpameHus HMEIT 3HA4YeHHUs, MO CYIIeCTBY, OOBIYHBIC IJIs

CIIeUAJINCTa B JaHHOM oOsacTu.

Tadauna 1: CokpauieHus

Coxkpamenue 3HaueHue

ACN ALETOHUTPUI

AcOH YKcycHasi KucCjiaoTa

br Iupoxuii curnan (AMP)

d Hybner (IMP)

DAD JIMOTHO-MAaTPUUHBIN JETEKTOP

DAST Tpudropun IU3TUIAMUHOCEDPHI

DBU 1,8-Inazabununkno(5.4.0)yunen-7-exH

JAXM Juxnopmeran

dd Hyb6ner nybneros (IMP)

DIPEA Jun3onponuisTUIaMUH

DMA N,N-gumMeTHIaleTaMH1I

DMAP 4-JluMeTUNaMUHOTIUPUAUH

JIM®A N,N-numerundopmamun

JIMCO Jumetuncyabdokcun

EDC HCI XnopuctoBoaoponHass conb  N-(3-guMmerwnaMuHomponu)-N'-

sTUIKapboguuMuIa

ESI HNonuszanus MeTOIOM 3JIEKTPOPACHBIICHUS

EtOAc DTUsaneTaT

EtOH DTaHOII

q Yac(-b1)

HCI XJI0pOBOAOPOA, XJTOPUCTOBONOPOAHAS KUCIOTA
B2XX BricokospdexTuBHAS KUIKOCTHASL XpoMaTorpadus
KX-MC KupkoctHas xpoMmartorpadusi — Macc-CIEKTPOMETPHUsI
m Myaetunier (AMP)

MeCN ALIETOHUTPpUI

MeOH MetaHnoun

MUH MunyTa(-bl)

MC Macc-crnexkTpomMeTpus

MTBE Metun-mpem-0yTUnoBblil 5¢pup
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Coxkpamenue 3HaueHue
MWD MHOroBOJHOBOU AETEKTOP
Cnextpockonus AnepHoro MaruutHoro Pe3oHaHnca: xumMuieckue
SIMP cauru  (0) mpuBeneHsl B M.A. XHUMHYECKHE  CABHUTH
KOppekTupoBanu nytem ycraHoBku curiana JAMCO na 2.50 m.a.,
€CJIM He YKa3aHO UHOE.
q Ksaprer (IMP)
KT KomHaTHas Temneparypa
Ry, Rt Bpewms ynepxxanus
S Cunrner (IMP)
HaCbILI. Hacrpimennsblit
CoX Caepxkputnueckas GurouaHas xpomarorpadus
t tpuriet (IMP)
td tpuruieT nyoiaera (IMP)
TEA Tpustunamus
TOY TpudropykcycHast Kuciora
TI'® Terparunpodypan
0 XUMHUYECKUNA COBUT

Jlpyrue COKpalleHWUss HUMEIT 3HAa4YeHUs, MO CYLUeCTBY, OOBIYHbIE A
CIIenHnajJnucTa B TaHHOW o0JacTu.

Paznuunbple  acmekTel  M300peTEHHs, ONUCAHHOTO B  JAaHHOW  3asiBKe,
WUTIOCTPUPYIOTCS  CIEAYIOIIMMU TPUMEpPaMH, KOTOpble HE TMpeaHa3HAYeHBbl IS
OTpaHUYEHUs N300peTEeHN KaKuM-I1100 00pa3om.

UnnrocTpaTUBHbIE TECTOBBIE HKCIEPUMEHTBHI, ONHCAHHBIE B JaHHOH 3asBKe,
CIy’KaT I WJUTIOCTPALMU HACTOSALEro M300peTeHHsl U M300peTeHHe He OrpaHUYEeHO
NPUBEJACHHBIMH TPUMEPAMHU.

SKCHEPUMEHTAJBHBIN PA3JIEJI - OBIIIASL YACTH

Bce peareHThI, It KOTOPBIX CHHTE3 HE OMUCAH B HKCIEPUMEHTAJIbHOM pas3nene,
au00 AOCTYNHBI Juisi mpuoOpereHus, JubO SIBISIOTCS H3BECTHBIMH COEIUHEHUSIMH,
au00 MOryT ObITh OOpa3oOBaHBI U3BECTHBIMH CIOCOOaMH M3 H3BECTHBIX COEIMHEHUU
CIEeNHNaJuCTOM B IaHHOW 00JlacTu.

CoenuHeHHs] U MPOMEXKYTOUYHBIE COCAUHEHUS, MOJYYEHHBIE B COOTBETCTBUU CO
criocobamMu wu300pereHus, Morytr TpedoBaTh OYHCTKH. OYHUCTKA OpPraHUYECKUX
COEAMHEHUH XOpOLIO W3BECTHA CHENHAJNUCTy B JaHHOH OO0JacTH H  MOXKET
CYIIECTBOBATh HECKOJBKO IyTE€H OYHCTKH OJHOTO U TOr0 K€ COeAuHeHus. B
HEKOTOPBIX CJIydYasX OUYHCTKA MOXeT He mnorpedoBaThCi. B HEKOTOPBIX chydasx
COEAMHEHUsT MOXHO OYHMCTUTH C IOMOINBI KPUCTAJNIM3AINU. B HEKOTOPBIX ciyyasx

NPpUMECH MOXHO YAAIUTb MYTEM paCTUPAHUSA, UCIIOJIb3Yys HOI[XOI[HH_II/II\/'I pPaCcTBOPUTEIIb.
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B HEKOTOpBIX ciydyasx COEAWHEHHUS MOXKHO OUYHMCTUTH C MOMOILIbIO XpomaTorpadpuu, B
YaCTHOCTH, KOJIOHOUHOM ¢ m-xpomarorpaduu, HCTIOJNIb3YH, Harnpumep,
IpeaBapUTENbHO 3alOJHEHHBIE CHJIMKarejleBble KapTPUIKU, Hampumep, Biotage
SNAP xapTpunxu KP-Sil® umu KP-NH® B KOMGHHALNM ¢ CHCTEMOH aBTOMATHYECKOI
ounctku Biotage (SP4™ mmm Isolera Four®) u smoeHTamMu, TAKMMH KaK TpagHEHTHI
rekcan/aTunaueratr uiau JXM/mertanon. Ilpu BBINOJTHEHHH KOJOHOYHOHN (aimu-
xpomatorpaguu  MOXKHO  HUCMOJb30BaTh HeMoauduuupoBaHHbId  ("OOBIYHBIN")
CUJIMKarejb, a Takxe (QYHKIHMOHAJIW3UPOBAHHBIH amMuHO(pa3oi cunukarenb. Eciau B
SKCIEPUMEHTAJIbHOM pa3felie CChUIKA JAeTCs Ha KOJOHOYHYIO (JdI-XpoMaTorpaduro
win Ha Qum-xpoMarorpaduro 0e3 yka3aHHs CTaMOHApHOHN (a3pl, MCHOIB30BAIH
OOBIYHBIN CHITUKATEb

B  HEKOTOpBIX CiydasXx COEAWHEHUS MOXKXHO OYHUCTHTh C IOMOLIBIO
npenapatuBHoii BOJXKX, wucnonb3ys, Hanpumep, aBTOOYHUCTUTENBHOE YCTPONHCTBO
Waters, ocHaIlleHHOE THOJAHO-MATPUYHBIM AETEKTOPOM H/HUIIM MAaCC-CIIEKTPOMETPOM C
HOHHU3ALMEeH METOOOM 3JIEKTPOPACHBUICHHs, pPabOTAIMUM B pPEXHME pPEaJbHOrO
BPEMEHHU, B KOMOMHAILUH C MOAXOIAIEH MpenBapuTENIbHO 3aMOJHEHHONH OOpaleHHo -
($a30BOl KOJIOHKOH, W 3JIOEHTHI, TaKWe KakK TIPagueHTbl BOABI M al€TOHUTPHIIA,
KOTOpblE MOTYT cOAepXaTh A00aBKM, Takue Kak TPUPTOPYKCYCHAss KHUCIOTA,
MypaBbUHAsI KUCIOTA WJIM BOJHBIH aMMHAK.

B HekoTOphIX ciy4asx, MeETOABl OYUCTKHU, KaK OINHCAHO BBIIIE, MOTYT
o0ecrneunTh COeNMHEHUsI HACTOSIEero M300peTeHns, KOTopble 00JagarT AOCTATOYHO
OCHOBHOW MJIM KHUCJOU (pyHKIMEH, B popMe CONM, TaKOW Kak, B Cly4ae COCOUHEHUS
HACTOSIIEr0 H300pEeTeHHs, KOTOpPOEe SBISIETCS OOCTATOYHO OCHOBHBIM, HalpHUMeED,
TpudTopanerar unu GopMuaT, HWIH, B CIy4ae COCAMHEHUS HACTOSIIETO M300peTeHHs,
KOTOPOE SIBJISIETCS JOCTATOYHO KHUCJBbIM, HANMpUMep, aMMoHueBast coyib. Coyib 3TOro
TUIIA MOJKHO MNpeBpaTUTh JuOO0 B Popmy cBOOONHOTO OCHOBaHHUs, NHOO B ¢opmy
CBOOOOHOW KHCJOTBI, COOTBETCTBEHHO, pPAa3JIMYHBIMH CHOCO0aMH, H3BECTHBIMH
CIEUHAJUCTy B JaHHOW OOJIACTH TEXHHUKH, JUOO COEAWHEHHE B IOCIEAYIOLIUX
OMOJIOrHYEeCKNX aHalMu3ax MOKHO HMCIOJb30BaTh B BUAe cosieil. Crenyer mMOHUMATD,
YTO KOHKpeTHas gopma (Hampumep, Coib, CBOOOTHOE OCHOBAHHE U T.N.) COEAMHEHUS
HACTOsIero u300peTeHMs, BbIACICHHAs U ONHCAaHHAs B JAHHOW 3asBKe, HE
00s13aTEeNbHO SIBIAETCS €OUHCTBEHHOH (POPMOH, B KOTOpOH yKa3aHHOE COENMHEHHE
MOXET HCIIOJNb30BATHCS B OHOJOTMYECKOM AaHaJIu3€ C LEJbI KOJHUYECTBE HHOTO

ompeneseHus cnenuuueckoi OUOJIOrHYeCcKOd aKTUBHOCTH.
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MeTtoabl ananuTu4deckoii KX-MC:

Meton 1:

ITpubop: Waters Acquity UPLCMS SingleQuad; xononka: Acquity UPLC BEH
C18 1.7 mxm, 50x2.1 mm; snroeHT A: Boxa + 0.1 00.% mypaBbunHO# KucaOTH (99 %),
smoeHT B: aneronurpun; rpanueHt: 0-1.6 mun. 1-99 % B, 1.6-2.0 mun. 99 % B;
notok 0.8 mun/mun; Temneparypa: 60 °C; AM/ ckanuposanue: 210-400 HM.

Meton 2:

IMpubop: Waters Acquity UPLCMS SingleQuad; xononka: Acquity UPLC BEH
C18 1.7 mxMm, 50x2.1 mwm; snrwent A: Boma + 0.2 00.% BogHoro ammuaka (32 %),
snmoeHT B: auneronutpun; rpaauent: 0-1.6 muH. 1-99 % B, 1.6-2.0 mun. 99 % B;
notok 0.8 mu/muH; Temneparypa: 60 °C; JIIM/] ckanuposanue: 210-400 ™.

Meton 3:

IMpubop: Waters Acquity UPLC H-Class system; xomnonka: Acquity CSH C18
1.7 mxm 2.1x50 mm; smoeHT A: Boxa + 0.1 06.% MypaBbUHOUW KHCJIOTHI, 3JTOEHT B:
aueroHutput, smoeHT C: 2 006.% ammmaka (28 %) B BoOme, smweHT D: 2 00.%
MypaBbUHOW KHUCIOTHI B BojAe; rpaauent: 0-1.2 mun 2-95 % B ¢ A u 5 % D Ha Bcex
sramax, 1.2-1.4 mun. 95 % B; nmotok 0.8 mu/muH; Temneparypa: 40 °C; ®AM: 215-
350 M.

Meton 4:

ITpuGop: Waters Acquity UPLC H-Class system; kononka: XBridge BEH C18
2.5 mkm 2.1 x 50 mMm; anmroent A: Boxa + 0.1 06.% MypaBbHHOHN KHCJOTBI, 3JIFOEHT B:
aneroHutTpus, 3mw0eHt C: 2 006.% ammuaka (28%) B Bome, smwoeHT D: 2 00.%
MypaBbHUHONU KHUCJIOTHI B Boze; rpaaueHT: 0-1.2 mun 2-95% B ¢ A u 5% C Ha Bcex
sranax, 1.2-1.4 mun 95% B; morok 0.8 ma/mun; Temneparypa: 40 °C; ®JAM/: 215-
350 M.

Merton $S:

MC mnpubop: SHIMADZU LCMS-2020;, B2XX npubop: LabSolution Version
5.72; xononka: Kinetex@5 mxm EVO C18 30 x 2.1 mm; smroeHT A: 0.0375% TV B
Boze (00./00.), anmroent B: 0.01875% T®Y B auneronutpuine: rpaauent: 0.0 mun 0% B
— 3.00 mun 60% B — 3.50 mur 60% B — 3.51 mun 0% B — 4.00 mun 0% B;
ckopocteb mortoka: 0.8 wmn/muH; Temmeparypa Tepmocrtara: 50 °C;, VY-

nerektupoBanue: 220 HM & 254 HM.



10

15

20

25

30

75

Meton 6:
ITpubop: Agilent 1290 UPLCMS 6230 TOF; xononka: BEH C 18 1.7 wmxkwm,

50x2.1 mm; smoeHT A: Boxmat 0.05 % wmypaBbuHOIl kuciaoTel (99%); smoeHt B:
aneroHuTpua + 0.05 % mypaBbunol kucnorsl (99%), rpaguent: 0-1.7 2-90% B, 1.7-
2.0 90% B; motox: 1.2 mn/mun; temneparypa: 60°C; JIM]Jl ckanuposanue: 190-400
HM.

MeToas!l npenapatusHoii KX-MC:

Meton 7:

IMpubop: Waters Autopurification MS SingleQuad; xononka: Waters XBrigde
C18 5 mk 100x30 mwMm; smroeHT A: Bona + 0.2 06.% BomHoro ammuaka (32 %), 3J0€HT
B: aneronutpun; rpaguent: 0-5.5 mun. 5-100 % B; motok 70 ma/MuH, Temneparypa:

25 °C; AM/J cxauuposanue: 210-400 HM.

Merton 8:

ITpubop: Waters Autopurification MS SingleQuad; xononka: Waters XBrigde
C18 5 Mk 50x50 mm; smoeHT A: Boma + 0.1 06.% MypaBbHUHOW KHUCIOTBI, 3JIOEHT B:
mertaHoJ; rpanueHt: 0-0.50 muH. 20 % B; motok 50 - 100 mn/mun, 0.50-8.00 musn. 20 -
60% B; morok 100 mn/muH, Temnepatypa: 25 °C; IMJI ckanuposanue: 210-400 ™.

Meton 9:

ITpubop: Labomatic HD-5000, nacocHasa romoska HDK-280, monynp rpanuenTa
NDB-1000, otbopuuk ¢paxuuii Labomatic Labocol Vario 2000, Knauer Y®-
nerekrop Azura UVD 2.1S, mporpammHoe obecneuenune Prepcon 5. Komnosnka:
Chromatorex C18 10 mkm 120x30 mMm; ssr0eHT A: Boga + 0.1% MypaBbUHOUN KHUCJIOTHI;
BJIOEHT B: aleTOHUTpPWI, IPaAUEHT: NMPUBEACH IJISI MPOMEKYTOUYHBIX COCIUHEHHH U
NPUMEPOB, CKOpOCTh moToka 150 mu/muH, Temneparypa 25°C; VO 220 uwm.

Meton 10:

IMpubop: Labomatic HD-5000, HacocHas romoska HDK-280, Mmonyne rpaguenTa
NDB-1000, otbopruk ¢paknuii Labomatic Labocol Vario 2000, Knauer Y®-
nerektop Azura UVD 2.1S, mporpammuoe oOecneuenne Prepcon 5. Kononka:
Chromatorex C18 10 mkm 120x30 mm; smroeHT A: 0.1% amMMuaka B BojAe, JIIOEHT B:
ALlETOHUTPUI;, TPAIHEHT. NMPUBEAEH ISl MPOMEKYTOUYHBIX COCIMHEHHH U NMPUMEPOB,
ckopocTh notoka 150 mu/muH, Temneparypa 25°C; Y@ 250 um.

Meton 11:

ITpubop: Labomatic HD-5000, nHacocHasa romoska HDK-280, monynp rpanuenTa
NDB-1000, otbopuuk ¢paknuii Labomatic Labocol Vario 2000, Knauer VY®-
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nerektop Azura UVD 2.1S, mporpammuHoe oOecneuenne Prepcon 5. Kononka:
Chromatorex C18 10 mxm 300x50 mm; smroeHT A: 0.1% amMMuaka B BOJAE, SJIOEHT B:
ALlETOHUTPUJI, FPaJUEeHT. NMPUBEAEH AJA NPOMEXYTOUYHBIX COEJUHEHUNH U NPUMEPOB,
ckopocTh noroka 250 mn/muH, Temneparypa 25°C.; Y@ 250 am.

Cnexkrtpsl IMP:

MynbTUNIETHOCTH CHUTHAJIOB MPOTOHOB B CHEKTpax '"H sSAMP, NpUBEACHHbIE B
ciaeayruux naparpadax, oTpakarT HaOMaaeMy GOpMy CUTHAJNA U HE YYUTHIBAIOT
Kakue-1ud0 MPOSIBIEHUsI CUTHaia Ooyiee BBICOKOro mopsinka. Kak mpaBuio, JaHHBIE
XUMHUYECKOTO CIBUra OTHOCATCS K LEHTPY paccMaTpUBaeMoro curHaja. B craydae
MIUPOKUX MYJBTHUILIETOB, YKa3aH uHTepBan. CUrHaANbBI, CKPbIThIE PACTBOPUTENEM HIIU
BOJIOW, /nUOO TPUMUCAHBI OPUEHTUPOBOYHO, JubOO He mnepeuuncyieHbl. CHIBHO
pacuIMpeHHbIe CHUTHAJbl — HAIPUMEDP, BbI3BAHHBIC OBICTPHIM BpalleHHEM (parMeHTOB
MOJIEKYJIbI HJII OOMEHOM IPOTOHOB - TakXke JHOO MPUMHUCAHBI OPUEHTHPOBOYHO
(4acTO MX HA3BIBAIOT LIUPOKUM MYJIBTHIJIETOM MM IIUPOKUM CHUHTIETOM), NTHOO He
MOKa3aHbl.

JlaHHbIE '"H-AIMP BHIOpAHHBIX COENMHEHUH mepedyucyiieHbl B (GopMe mepedHei
nukos 'H-SIMP. B HUX, JUISI K&KJIOTO MHKA CUTHAJIa CHadaja NIPUBEIeHO 3HaAYeHHE O B
M.I., @ 3aT€M - 3HAY€HHE MHTEHCHBHOCTH CHI'HAaja, YKa3aHHOE B KPYTJBIX CKOOKax.
ITapsl 3HaYeHHE § - HHTEHCUBHOCTh CHUT'HAJA OT Pa3HbIX NMUKOB Pa3/ieJIeHbl 3aMSITHIMHU.
Takum oOpa3oMm, mepedeHb MUKOB OMHCBIBAETCS cCleaywoined olmei ¢Gopmoi:
(MHTEHCUBHOCTh]), 02 (MHTEHCUBHOCTb2), ..., ©Oi (MHTEHCHUBHOCTbBi), ..., On
(MHTEHCUBHOCTby).

WHTEHCHUBHOCTh OCTPOr0 CHIrHAJia KOPPEJHpPyeT C BLICOTOH (B CM) CHTHaja B
neyaTHoM BapuaHte SAMP cnextpa. IIpu cpaBHeHHMH C APYyruMHM CHUTHajJlaMHu, 3TH
JAHHbIE MOXXHO COINOCTaBUTh C PEaJbHBIMU OTHOLIEHUSMU UHTEHCUBHOCTEH CUTHAJIOB.
B cnydyae mupoKuX CHIHAJOB, IMOKa3aHbl HECKOJBKO MHUKOB, WMJIU LEHTP CHUTHala
BMECTE€ C HX OTHOCHUTEJBbHOH WHTEHCUBHOCTBIO, IO CPaBHEHUIO ¢ Hauboiee
UHTCHCHUBHBIM CHUTHAJIOM, oOToOpakaeMbiM B cmekTpe. IlepedeHp NHKOB 'H-AMP
nono0eH KJIaCCHYECKOMY 'H-AMP NPEICTABICHUIO JAaHHBIX, W TaKUM o00pasowm,
OOBIYHO COIEPIKUT BCE NMHUKH, NEPEUNCICHHBIE B KJIaCCUYECKOW nHTepnperanuu SIMP.
bonee Toro, mogoOHO KIACCHYECKUM IMEYaTHBIM BapUaHTaM 'H-AMP, NEPEYHU IMUKOB
MOTYT OTOOpa)kaTb  CHUTHaJNBl  PACTBOPHUTENEH, CHIHAJbl, MOJyYEHHBIE OT
CTEpPEOU30MEPOB KOHKPETHOIO LIE€JI€BOr0 COEUHEHMs, MUKW NpUMecel, caTelIUTHbIE

mukn °C, u/uam GOKOBBIE TOJNOCHI BpauleHHs. IIMKHM CTEPEeOU30OMEpOB H/HIM MHKH
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npuMeceil 00BIMHO 0TOOpaXxarTcs ¢ Oosee HU3KOW MHTEHCHUBHOCTBIO 110 CPABHEHHIO C
NUKaMHU [[eJIeBOTO COeAnHeHus (Hampumep, ¢ 4yuctoroit >90%). Takue cTrepeonzomMepsl
W/WIM TIPUMECH MOTYT OBITh TUMHUYHBIMU AJISI KOHKPETHOrO crmocoba monydeHus, H
MO3TOMY HUX MUKH MOTYT NOMOYb HAEHTUPUUHUPOBATH BOCIPOU3BEAEHHUE IAHHOIO
crnoco0a MOJydYeHHs Ha OCHOBAHHUM "OTHEYaTKOB MOOOYHBIX MPOAYKTOB". DKCIEpT,
KOTOPBbI pPacCUYMThIBAET TMHUKU IE€JIEBOTO COEAWHEHUS M3BECTHBIMU METOIaMH
(MestReC, ACD mognenupoBaHue, WU C UCTOJIb30BAHUEM SMIUPUYECKU OLIEHEHHBIX
OKMJIaeMbIX 3HAUYECHUN), MOXET NpU HEOOXOOUMOCTU BBIAEIUTH IHUKH IEJE€BOTO
COEMHEHUsI, Heo0sA3aTeIbHO C HCIOJb30BAHUEM JOTOJHUTENBHBIX (QUIBTPOB
uHTeHcuBHOCTel. Takasi onepauusi Obiyia 661 MOAOOHA OTOOPY MUKOB B KJIACCHYECKOU
UHTEPIIPETALNU '"H-sIMP. IMonpobHoe omnucanwe mnpencrapieHuss naHHbix SMP B
dopme nepeuHeit nmukoB MokHO HaiiTu B mybOnukamuu "Citation of NMR Peaklist Data
within Patent Applications" (cm. http://www.researchdisclosure.com/searching-
disclosures, Research Disclosure Database Number 605005, 2014, 01 asr. 2014 r.).
IIpu oOblyHON omepauum otbopa NHUKOB, OmMHUCaHHOW B 0Oa3ze maHHBIX Research
Disclosure Database Number 605005, nmapamerp "MuHHUManbHas BBICOTA" MOKHO
yCTaHaBAUBaTh Mexay 3HaueHusmMu 1% wu 4%. OpgHako, B 3aBUCHUMOCTH OT
XUMHYECKON CTPYKTYpbl W/MIU B 3aBUCUMOCTHU OT KOHIEHTPAIUU AHATU3HUPYEMOTO
COEAMHEHHUsI, MOXET OKa3aTbCs Pa3yMHBIM YCTaHOBUTH mnapameTrp "MuHUManbHas
BbicOoTa" <1%.

Cunresbl IIpomMeRvTOUYHBIX coeauHenui 1

TIpome:xkyrounoe coenunenue 1-1

3-[(1,4-nroxcaH-2-ua)METOKCH |TUPUANH-4-KapOOHUTP U

@)
N /\o
I A
_ 0)
o |
N

3-Xnopnupuaun-4-xkapoonurpun (CAS 68325-15-5, 1.40 r, 10.1 mmonsp) u (1,4-

nuokcaH-2-un)metanon (CAS 143669-41-4, 1.31 r, 11.1 mmons) pactBopsinu B TI'®

(45 wmn). HoGansanmu mpem-0ytunat kamusa (1.03 r, 9.14 mMmonb), W cMech

2

nepememnBanu B TedeHne 1 4 npu 0°C. PeakunmoHHYIO CMeCh MEIJIEHHO pa3OaBisiu

HAaCBILl. PAaCTBOPOM XJIOPHAA aMMOHHMsS U 3KcTparupoBanu ¢ nomompbio EtOAc (3x).
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Opranuueckyro ¢a3y NpOMBIBAJIH C TMOMOIIBIO COJITHOTO pacTBOpa U (QHIBTPOBAIH
yepe3 TruaApooOHbIl (QUIBTP, KOHLUEHTPUPOBAIM NPH NOHUKEHHOM JABJIEHUH W
OUMINAJIH C TOMOLIBI0 (udm-xpomarorpaduu (cunukarens, rekcad / EtOAc, rpaauest
0-100 %; EtOAc / EtOH, rpaguent 0-35 %) ¢ monydyenuem 1.18 r yka3aHHOTO B
3aroJioBke coenuHeHus (Boixon 53 %).

'H-AIMP (400 MTI'y, IMCO-d¢): & [m.n.] = 8.72 (s, 1H), 8.23 - 8.46 (m, 1H),
7.68 - 7.86 (m, 1H), 4.32 (d, 2H), 3.40 - 3.99 (m, 7H).

XKX-MC (meton 2): Ry = 0.77 mun; MC (ESI nonoxur.): m/z = 221 [M+H]".

Ilpome:kvrounoe coequnenue 1-2

3-{[(3R)-4-meTunmoponuH-3 -1 |METOKCH } TUPUANH-4-KapOOHUTPIII

GHs

N 0]
0] I\
N~

K pactBopy [(35)-4-meTunmopdonun-3-un|meranona (CAS 1620510-50-0, 1.00
r, 7.62 mmons) B TT'® (20 mu) mpu 0°C mennenHo nobGasisiau ruapun Hatpus (366
mr, 9.15 mMmonb, unctora 60 %). PeakunoHHYI0 cCMech NepeMelnBaid B TEUCHHE 3
npu KT. [obasnsnu 3-xnopnupunusa-4-kapoouutrpun (CAS 68325-15-5, 1.06 r, 7.62
mmousib) B TT'® (10 mi), u cMech mepeMenIuBali B Te€YeHHE HOUYU. PEakLMOHHYIO
cmech racunu ¢ nomombio 1 H. HCl no pH = 7. Cycnensuto ¢uabTpoBaniu udepes
ruapodobHyro ¢dunapTpoBaIbHYHO OyMary M 0CaaoKk Ha (QHUIbTPE MPOMBIBAIH C
nomoupto EtOAc. ®DunbTpaT KOHLUEHTPUPOBAJIM IPU MOHWKEHHOM JaBJIEHUU U
OCTaTOK OYHIIAJHU C MOMOINbIO (idm-xpomatorpaduu (OCHOBHBIM CUIIMKAreJb, FeKCaH
/ EtOAc, rpaagment 0-100 %) c¢ nomyuernuem 355 Mr yKa3aHHOTO B 3aroJIOBKE
coenuHenus (Boixon 20 %).

'H-AAMP (400 MI', IMCO-d¢): & [m.n.] = 8.75 (s, 1H), 8.40 (d, 1H), 7.78 (d,
1H), 4.44 (dd, 1H), 4.23 (dd, 1H), 3.87 (dd, 1H), 3.71 (dt, 1H), 3.50 (td, 1H), 3.35 -
3.41 (m, 1H), 2.65 -2.71 (m, 1H), 2.45 - 2.49 (m, 1H), 2.29 - 2.35 (m, 3H), 2.24 (ddd,
1H).

XX-MC (meton 2): Ry = 0.72 mun; MC (ESI nonosxur.): m/z = 234.2 [M+H]".
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IlpomeskvrouHoe coequHenue 1-3

3-{[4-mMeTunmMopONUH-2-UJ|METOKCH | TUPUANH-4-KapOOHUTPHII

z O\/I\/N“CHQ,

HUcnonp3yst MeTOH, AQHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXKYTOYHOTO
coequnenus 1-1, ¢ 3-xmopnupuauu-4-kapOonutrpuiom (CAS 68325-15-5, 764 wr,
5.51 mmounb) u [4-meTunmopgonun-2-ui|meranonom (CAS 40987-46-0, 940 mr, 7.17
MMOJIb) B KaQ4€CTBE MCXOJHBIX BEIEeCTB, nmojaydaiu 836 mr (uucrora 90 %, Beixon 59
%) yKa3aHHOTO B 3ar0JIOBKE€ COCAMHEHHS.

'H-AMP (400 MI'n, IMCO-ds): & [m.o.] = 1.893 (0.97), 1.920 (1.44), 1.947
(1.07), 1.954 (0.50), 1.962 (0.54), 1.983 (1.01), 1.991 (1.03), 2.011 (0.58), 2.019
(0.52), 2.197 (16.00), 2.518 (0.41), 2.589 (0.80), 2.593 (0.82), 2.617 (0.73), 2.621
(0.74), 2.766 (0.66), 2.770 (0.95), 2.794 (0.63), 2.798 (0.89), 3.513 (0.60), 3.520
(0.73), 3.541 (1.36), 3.547 (1.39), 3.570 (0.80), 3.575 (0.67), 3.793 (0.74), 3.796
(1.10), 3.801 (1.12), 3.805 (0.92), 3.808 (0.85), 3.814 (0.79), 3.821 (1.18), 3.826
(1.18), 3.833 (1.27), 3.839 (0.66), 4.316 (5.03), 4.329 (4.72), 7.772 (2.40), 7.774
(2.63), 7.785 (2.49), 8.381 (3.41), 8.393 (3.28), 8.714 (4.32).

XKX-MC (meton 2): Ry = 0.70 mun; MC (ESI nonoxur.): m/z = 234.2 [M+H]".

IIpomMe:kyTrouHoe coequHenue 1-4

3-{[(3.5)-4-meTunmop}ONUH-3 -1 |METOKCH } MTUPUAUH-4-KapOOHUTPHIT
I
O a

HCa™y S
)

HCHOJ’IBBYS[ METON, aHAJOTUYHBIN ONMUCAHHOMY 151 MPOMEKYTOUYHOTO

coequHeHus 1-2, ¢ 3-xnopnupununa-4-kapoouurpuiom (CAS 68325-15-5, 1.00 r, 7.24
mmouib) u [(3R)-4-merunmopdonun-3-un|meranonom (1.00 r, gucrora 95 %, 7.24
mMmonb, CAS 1620510-51-1) B kauecTBe HCXOOHBIX BELIECTB, moJydainu 823 wr

(unctoTa 99 %, BeIxOn 48 %) yKa3aHHOTO B 3ar0JIOBKE COEUHEHUS.
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'H-AAMP (400 MI'n, IMCO-ds): & [m.o.] = 2.211 (0.52), 2.219 (0.64), 2.236
(0.66), 2.240 (0.68), 2.245 (0.68), 2.249 (0.72), 2.266 (0.69), 2.274 (0.63), 2.306
(16.00), 2.472 (0.48), 2.475 (0.50), 2.518 (1.22), 2.522 (0.71), 2.658 (0.56), 2.664
(1.27), 2.671 (0.67), 2.687 (0.47), 2.694 (0.96), 2.701 (0.47), 3.356 (1.17), 3.378
(1.16), 3.384 (1.30), 3.406 (1.20), 3.472 (0.50), 3.478 (0.58), 3.499 (0.80), 3.506
(0.81), 3.525 (0.71), 3.532 (0.61), 3.685 (0.44), 3.692 (0.86), 3.698 (0.45), 3.720
(0.66), 3.856 (0.80), 3.864 (0.81), 3.884 (0.73), 3.892 (0.72), 4.209 (1.03), 4.223
(1.01), 4.234 (1.29), 4.249 (1.23), 4.417 (1.25), 4.429 (1.28), 4.443 (1.03), 4.454
(0.99), 7.778 (2.39), 7.780 (2.38), 7.790 (2.45), 7.792 (2.50), 8.391 (3.23), 8.403
(3.11), 8.745 (3.91).

XKX-MC (meron 2): Rt = 0.70 mun; MC (ESI nonoxur.): m/z = 234 [M+H]".

Ilpome:kvrouHoe coequnenue 1-5

mpem-6ytun (25)-2-{[(4-unaHonUPUANH-3 -1 )OKCH |MeTHI } MOpdoNnH-4-

KapOokcuiar

HUcnonp3yst MeTOX, AHAJOTUYHBIA  OMHMCAHHOMY IJsi  MPOMEXKYTOYHOTO
coequnenus 1-1, ¢ 3-xnopnupunun-4-kapoonurpunom (CAS 68325-15-5,2.55, 18.4
MMoJib) u mpem-0ytun (25)-2-(runpokcumerun)mopdonnn-4-kapdbokcunatrom (CAS
135065-76-8, 4.00 r, 18.4 MMOJb) B KaueCTBE MCXOIHBIX BellecTB, monydaiu 4.82 r
(umcroTa

90 %, BpIx0on 74 %) yKa3aHHOTO B 3arOJIOBKE COEUHEHUS.

'H-AAMP (400 MI'y, IMCO-d¢): & [m.n.] = 1.41 (s, 9H), 2.72 - 3.05 (m, 2H),
3.46 (brd, 1H), 3.67 - 3.82 (m, 2H), 3.82 - 3.88 (m, 1H), 4.00 (s, 1H), 4.37 (br d, 2H),
7.79 (d, 1H), 8.40 (d, 1H), 8.73 (s, 1H).

XKX-MC (meron 2): Ry = 1.06 mun; MC (ESI nonoxur.): m/z = 320 [M+H]".
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IlpomeskvTrouHoe coeauHenue 1-6

3-[2-(1,4-nnokcaH-2-u)3TOKCH [MUPUANH-4-KapOOHUTPHIT

E:JNY%

HUcnonp3yst MeTOH, AQHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXKYTOYHOTO
coequHeHus 1-2, ¢ 3-xnopnupununa-4-kapoouurpunom (CAS 68325-15-5,2.10r, 15.1
MMoIJb) u 2-(1,4-nuokcan-2-mn)3tan-1-omom (CAS 151720-04-6, 2.00 r, 15.1 mmounb)
B Ka4eCTBE€ HCXONHBIX BemecTB, monydanu 2.89 r (umcrora 99 %, Beixonm 81 %)
YKa3aHHOTO B 3ar0JIOBKE COEUHEHUS.

'H-AMP (400 MI'n, AMCO-d6) 6 [m.n.]: 1.754 (0.63), 1.768 (1.37), 1.774
(0.82), 1.781 (0.98), 1.790 (2.18), 1.803 (3.39), 1.810 (2.10), 1.817 (1.93), 1.824
(3.23), 1.838 (2.78), 1.855 (2.41), 1.867 (2.45), 1.869 (2.40), 1.874 (2.53), 1.886
(2.23), 1.902 (0.99), 1.910 (0.87), 1.922 (0.67), 2.326 (0.72), 2.668 (0.69), 3.223
(4.26), 3.247 (5.57), 3.250 (5.62), 3.276 (5.26), 3.428 (1.77), 3.434 (1.89), 3.455
(4.59), 3.462 (4.80), 3.483 (3.76), 3.489 (3.97), 3.530 (3.36), 3.535 (3.38), 3.558
(4.71), 3.564 (5.40), 3.585 (1.93), 3.592 (3.08), 3.626 (4.58), 3.631 (4.33), 3.654
(3.70), 3.659 (4.02), 3.668 (1.98), 3.673 (1.97), 3.680 (2.77), 3.687 (2.85), 3.693
(2.89), 3.706 (6.98), 3.712 (6.06), 3.724 (1.75), 3.735 (3.40), 3.759 (4.77), 3.766
(4.02), 3.788 (4.04), 3.794 (3.73), 4.315 (0.93), 4.329 (1.18), 4.339 (3.54), 4.354
(6.92), 4359 (5.21), 4.370 (6.49), 4.384 (3.79), 4.392 (1.47), 4.408 (0.68), 7.778
(9.22), 7.790 (9.58), 8.380 (10.88), 8.392 (10.45), 8.698 (16.00).

XKX-MC (meron 6): Rt = 0.64 mun; MC (ESI nonoxwur.): m/z = 235 [M+H]".

Ilpome:kvrouHoe coequnenue 1-7

3-[(5,5-numernn-1,4-nnokcan-2-uia)METOKCH |TUPUANH-4-KapOOHUTPUI

H,C 0 INI
a0
0]

0] z

|

N

HCHOJ’IBSYH METON, aHAJOTUYHBIN ONMMCAHHOMY 151 NMPOMEKYTOUYHOT'O

coeguHeHus 1-2, ¢ 3-xnopnupuaunH-4-kapoonutrpunom (CAS 68325-15-5, 948 wr,
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6.84 mmonp) u (5,5-numerui-1,4-nuokcan-2-un)meranonom (1.00 r, 6.84 mmonp; CAS
54321-57-2) B xauecTBe MUCXOIHBIX BellecTs, noay4danu 1.31 r (uucrora 95 %, BhIXON
73 %) ykKa3aHHOTO B 3aroJIOBKE COCIMHEHHUS.

'H-AMP (400 MI'y, IMCO-d¢): 6 [m.n.] = 1.014 (0.69), 1.048 (16.00), 1.172
(0.55), 1.200 (0.51), 1.263 (13.01), 1.987 (0.92), 2.518 (0.62), 2.523 (0.43), 3.313
(1.67), 3.340 (2.27), 3.342 (2.21), 3.542 (2.95), 3.570 (2.39), 3.604 (1.50), 3.627
(1.97), 3.734 (1.24), 3.760 (3.08), 3.781 (2.25), 3.787 (2.73), 3.791 (1.58), 3.796
(0.77), 3.802 (0.63), 4.356 (3.63), 4.365 (4.41), 7.780 (3.42), 7.792 (3.63), 8.387
(4.49), 8.399 (4.29), 8.715 (5.54).

XKX-MC (meron 6): Rt = 0.75 mun; MC (ESI nonoxwur.): m/z = 249 [M+H]".

Ilpome:kvrouHoe coequnenue 1-8

3-{[(295)-1,4-nnoKCcaH-2-1JI|METOKCH | MTUPUIHH-4-KapOOHUTPUI

N
| [Oj
=~ | O O

N

N

Hcnone3yst MeTOX, AHAJOTHYHBIH  OMHMCAHHOMY [IJs  INPOMEXYTOYHOTrO
coequHeHus 1-1, ¢ 3-xnopnupunun-4-kapoonurpunom (CAS 68325-15-5, 1.00 r, 7.22
mmousib) U [(2R)-1,4-nuokcan-2-un|meranoiom (CAS406913-88-0, 938 wmr, 7.94
MMOJIb) B KaueCTBE HCXOIHBIX BeliecTs, moaydanu 490 mr (umcrora 95%, BbIXOA
29%) yKa3aHHOTO B 3ar0JIOBKE COEIMHEHHS.

Onruyeckoe Bpamenue: [a]p =- 1.68° +/- 0.35° (¢ = 7 mMr/mJ, MeTaHOI).

'H-SAMP (400 MTI', IMCO-ds): & m.i.= 3.41 - 3.53 (m, 2 H), 3.59 - 3.72 (m, 2
H), 3.75-3.81 (m, 1 H),3.82-387 (m, 1H),3.87-395(m, 1H), 427 -437 (m, 2
H), 7.77 - 7.80 (m, 1 H), 838 - 8.41 (m, 1 H), 8.71 - 8.73 (m, 1 H).
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IlpomeskvTrouHoe coeauHenue 1-9

mpem-6ytun (3R)-3-{[(4-unaHonupuanuH-3-11)OKCH|METHI  MOPPOITUH-4-

KapOokcuiar

|
N* OJ\O
.

CHj,

K pacrBopy mpem-6ytun (3S)-3-(rugpokcumerun)mopdonnn-4-kapbokcunara
(430 1, 19.8 mmonb) B TT'® (28 ma) npu 0°C mennenHo noOaBJsLIM THAPUI HATPUS
(1.55 r, yucrora 55%, 35.6 MMonb). PeakiIMOHHYIO CMeCh MepeMeNInBall B TeueHue |
y. JlobGansnu 3-¢propnupunun-4-kapoonutrpun (CAS 113770-88-0, 2.42 r, 19.8
mMonb) B TI'® (14 wmn), u cmecy mnepememmuBanu B Tedenne 4 u mpu 0°C.
Peakumnonnyro cmech racunu ¢ nomoinsio 2 H. HCl o pH = 6 — 7 u sxcTparupoBaiu ¢
noMompo 3. Opranudeckuit ciol  QunbrpoBanmum  dHepe3 ruapodoOHYIO
¢unbTpOBaNbHYIO OymMary M KOHIEHTPHUPOBAJIU NPU MOHMKEHHOM naBieHHU. OCTaToK
OYHIIaNu ¢ MOoMOIb ¢usm-xpomarorpadun (cunukarens, JIXM / EtOH, rpaguent
0-7%) ¢ mony4yeHueM 4 r yKa3aHHOTO B 3arojioBke coeauHenus (Boixon 70%).

XKX-MC (meton 6): Ry = 0.95 mun; MC (ESI nonoxur.): m/z = 264 [M+H]".

IIpome:kyrouHoe coequuenye 1-10

mpem-6ytun (2R)-2-{[(4-unaHONMUPUINH-3 -1 )OKCH |METHI } MOPPOITHH-4-

kapOokcuiar
N
=
o~
N
Ao
- [Oj
N
o)
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Hcnone3yst MeTOX, AHAJOTUYHBIH  OMHMCAHHOMY [IJs  INPOMEXYTOYHOTO
coeguHeHus 1-1, ¢ 3-xnopnupunun-4-kapoonurpunom (CAS 68325-15-5, 3.25 r, 23.5
MMoJib) u mpem-06ytun (2R)-2-(runpoxcumerun)mopponnu-4-kapdbokcunarom (CAS
135065-71-3, 5.10 r, 23.5 MMO0Jb) B KaueCTBE HMCXOJIHBIX BEIIECTB, Mojydanu 6.92 r
(uncrora 90%, BbIXOA 83%) YKa3aHHOTO B 3ar0JIOBKE COEAMHEHHUS.

'H-AIMP (400 MTI'i, IMCO-d¢): & [m.n.] = 1.41 (s, 9H), 2.73 - 3.00 (m, 2H),
3.39 - 3.50 (m, 1H), 3.75 (m, 2H), 3.82 - 3.89 (m, 1H), 3.95 - 4.00 (m, 1H), 4.37 (br
d, 2H), 7.79 (d, 1H), 8.40 (d, 1H), 8.73 (s, 1H).

XKX-MC (meron 2): Ry = 1.04 mun; MC (ESI nonoxur.): m/z = 320 [M+H]".

IIpome:kvrounoe coequnenue 1-11

3-[(18)-1-(1,4-nuokcan-2-1J)3TOKCH |THPUANH-4-KapOOHUTP U

Hcnone3yst MeTOX, AHAJOTHYHBIH  OMHMCAHHOMY [IJs  INPOMEXYTOYHOTO
coegunenus 1-9, ¢ 3-¢propnupuaun-4-kapoonurpunom (878 mr, 7.19 mmouns) u (15)-
1-[1,4-nuokcan-2-un|stan-1-onom (CAS 1372875-59-6, 950 wmr, 7.19 mmonb) B
Ka4ecTBE HCXOAHBIX BemecTB, mnojydanu 1.68 r (uucrora 95 %, Bexom 95 %)
YKa3aHHOT'O B 3ar0JIOBKE COEJUHEHUS.

'H-AMP (400 MI'u, IMCO-de): 6 m.n.= 0.988 (0.85), 1.004 (0.92), 1.056 (0.59),
1.071 (0.60), 1.154 (4.47), 1.166 (0.63), 1.172 (9.29), 1.189 (4.59), 1.276 (12.44),
1.292 (12.55), 1.325 (11.08), 1.341 (11.16), 1.987 (16.00), 2.518 (1.63), 2.522 (1.05),
3.300 (0.46), 3.396 (1.81), 3.421 (2.99), 3.424 (2.99), 3.429 (1.78), 3.450 (5.06),
3.457 (3.42), 3.472 (1.97), 3.478 (1.62), 3.485 (2.38), 3.497 (2.19), 3.500 (1.91),
3.525 (2.26), 3.552 (1.16), 3.559 (1.31), 3.582 (2.48), 3.588 (2.91), 3.611 (1.70),
3.616 (2.62), 3.638 (4.15), 3.642 (3.63), 3.664 (3.89), 3.671 (4.01), 3.676 (1.93),
3.683 (1.76), 3.685 (1.80), 3.689 (1.79), 3.695 (1.76), 3.701 (1.17), 3.704 (1.27),
3.707 (1.26), 3.710 (1.28), 3.744 (1.82), 3.750 (3.32), 3.757 (1.01), 3.778 (3.94),
3.784 (2.19), 3.807 (1.47), 3.813 (1.33), 3.906 (1.40), 3.912 (1.35), 3.935 (1.24),
3.941 (1.18), 3.999 (1.24), 4.016 (3.72), 4.034 (3.66), 4.052 (1.20), 4.804 (0.41),
4.821 (1.95), 4.836 (3.43), 4.852 (2.64), 4.864 (1.34), 7.755 (3.58), 7.757 (3.60),
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7.769 (4.33), 7.771 (3.80), 7.783 (3.28), 7.785 (3.20), 8.351 (4.95), 8.363 (4.90),

8.368 (4.48), 8.380 (4.17), 8.749 (6.40), 8.772 (5.46).
XK X-MC (meron 6): Ry = 0.64 mun; MC (ESI nonoxwur.): m/z = 235 [M+H]".

IIpome:kyrouHoe coequuenye 1-12

3-{(1R)-1-[1,4-1nOKCaH-2-UI|3TOKCH } TUPUAUH-4-KapOOHUTPHII
N
(\o |l
6) W0 y

|
CH3 \N

HCHOJ’IBSYSI METON, aHAJOTUYHBIN ONNMCAHHOMY I MPOMEKYTOUYHOTO

coequHeHus 1-9, ¢ 3-propnupunuu-4-kapdbonutpunom (905 mr, 7.42 mmouns) u (1R)-

1-[1,4-nuokcan-2-un|stan-1-onom (CAS 1372881-98-5, 980 wmr, 7.42 mmojb) B

KadyecTBE HCXONHBIX BemecTB, noaydanu 1.39 r (uucrora 95 %, BeIxOm 76 %)

yKa3aHHOTO B 3ar0JIOBKE COEAMHEHUS.

'H-AMP (400 MI'ny, AMCO-ds): & m.a.= 1.274 (0.82), 1.289 (0.87),
(16.00), 1.337 (15.97), 1.984 (0.48), 2.331 (0.56), 2.673 (0.57), 3.427 (2.95),
(3.45), 3.455 (3.30), 3.471 (3.27), 3.482 (2.59), 3.496 (3.79), 3.499 (3.36),
(3.41), 3.580 (1.59), 3.586 (1.80), 3.609 (2.32), 3.615 (2.92), 3.636 (5.12),
(3.60), 3.668 (3.70), 3.680 (2.08), 3.687 (1.49), 3.693 (1.53), 3.698 (1.52),
(1.41), 3.746 (3.19), 3.754 (1.74), 3.775 (2.26), 3.903 (2.52), 3.909 (2.44),
(2.24), 3.937 (2.13), 4.818 (0.65), 4.833 (2.08), 4.845 (2.30), 4.849 (2.22),
(2.00), 4.876 (0.57), 7.766 (5.15), 7.778 (5.29), 8.348 (0.42), 8.365 (6.23),
(6.01), 8.743 (0.51), 8.765 (9.13).

XKX-MC (meron 6): Ry = 0.67 mun; MC (ESI nonoxur.): m/z = 235 [M+H]".

IIpome:kvrouHoe coequnenue 1-71

3-[1-(4-meTunmopdonuH-2-U)3TOKCH |[A30HUKOTHHOHUTP UJT

CH3

CH3 \

1.322
3.448
3.524
3.662
3.704
3.932
4.861
8.377
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Hcnone3yst MeTOX, AHAJOTHYHBIH  OMHMCAHHOMY IJs  INPOMEXYTOYHOTO
coequneHus 1-9, ¢ 3-propnupunun-4-kapoouutpuinom (824 mr, 6.75 mmons) u 1-(4-
MetuaMopdonun-2-un)stanonom (980 wmr, 6.75 wmmonb, CAS 1540922-49-3) B
KadyecTBe MCXOMHBIX BemecTB, 817 mr (uucrora 99 %, Bbixox 48 %) ykazaHHOro B
3arojIOBKE COEJMHEHHUs TNOJIy4ajdu T[OCiHe KOJOHOYHOH  xpomarorpadpum ¢
ucnoyib3oBanueM Biotage Isolera.

'H-AMP (400 MI'u, AMCO-d6) 6 [m.n.]: 1.285 (4.44), 1.300 (4.47), 1.318
(5.38), 1.333 (5.31), 1.848 (0.57), 1.874 (0.94), 1.901 (0.63), 1.927 (0.93), 1.933
(0.66), 1.953 (2.04), 1.961 (1.23), 1.981 (1.32), 1.990 (0.60), 2.188 (16.00), 2.518
(1.33), 2.522 (0.90), 2.572 (0.89), 2.600 (0.79), 2.718 (0.54), 2.746 (0.52), 2.839
(0.64), 2.867 (0.60), 3.485 (0.78), 3.488 (0.66), 3.491 (0.85), 3.516 (1.00), 3.522
(0.92), 3.544 (0.48), 3.550 (0.42), 3.562 (0.44), 3.568 (0.54), 3.573 (0.73), 3.578
(0.77), 3.587 (0.81), 3.593 (0.83), 3.598 (0.85), 3.604 (0.71), 3.772 (0.51), 3.777
(0.56), 3.781 (0.78), 3.786 (0.61), 3.789 (0.59), 3.794 (0.56), 3.800 (0.46), 3.805
(0.46), 3.809 (0.64), 3.814 (0.50), 3.817 (0.45), 4.818 (0.60), 4.833 (0.97), 4.848
(0.79), 4.858 (0.65), 4.862 (0.67), 4.874 (0.57), 7.746 (1.41), 7.760 (2.88), 7.772
(1.71), 8.341 (1.93), 8.355 (2.69), 8.368 (2.12), 8.745 (2.34), 8.766 (2.68).

XK X-MC (meron 6): Ry = 0.32 mun; MC (ESI nonoxur.): m/z = 248 [M+H]".

Cunrtesnl IIpomMeKYTOUYHBIX COeIHHEHHU 2

IlpomexkyTOuHOE coeanHeHHe 2-1

1-{3-[(1,4-nuOKCaH-2-UJT)METOKCH |TUPUAUH-4-UJT } METAHAMUH

0™
HN Hyo
O
|

N

B aBTOKJIaB 3arpyskanu 3-[(1,4-nuokcaH-2-1JI)METOKCH |TUPUAUH-4 -
kapboHutpun (mpomexyrouHoe coemunenue 1-1, 1.17 r, 5.34 mmonb), ammuak (19
mia, 7.0 M B metanoune, 850 mmons) u Hukenb Penes (CAS 7440-02-0, 783 mr, 50 %
BJIA)KH.), © CMeCh MepeMelnuBaiu B atMocepe Bogopoaa moxa nasieHuem 25 6ap npu
KT B Teuenme 22 u. Cmech ¢QuibTpoBaiu dYepe3 HAOWUBKY LEIUTA, SIIOUPOBAIU

METAHOJOM U OObeNNMHEHHble (UIBTPATBl KOHIEHTPUPOBAIU TPHU TOHMXEHHOM



10

15

20

25

87

naByieHud. OCTAaTOK HENMOCPEACTBEHHO HCIIOJB30BAIM Ha CHEAyrIed cranguu 0e3
nonojiHuTeNbHOU ouncTKH (1.13 1, BRixOX 94 %).

"H-AMP (400 MI'u, IMCO-dg): & [m.n.] = 8.24 (s, 1H), 8.17 (d, 1H), 7.38 (d,
1H), 4.09 (d, 2H), 3.73 -3.91 (m, 3H), 3.59 - 3.73 (m, 4H), 3.46 - 3.52 (m, 2H), 3.39 -
3.45 (m, 2H). 2.06 (br., 2H).

XKX-MC (meton 2): Ry = 0.54 mun; MC (ESI nonoxur.): m/z = 225 [M+H]".

Ilpome:kyTrouHoOe coeJUHEHHE 2-2

1-(3-{[(3R)-4-meTunmopdonuH-3-Uj|METOKCH } TUPUIUH-4-1JT)METaHAMIH

GHs

8P
07 (XY "NH,
\ P~

Hcnonp3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
COeUHEeHUs 2-1, c 3-{[(3R)-4-meTunmoponuH-3-ui|METOKCH } TUPUIUH-4 -
KapOOHHUTPHUIOM (MMPOMEXYTOUHOE coenuHeHune 1-2, 355 mr, 1.52 MMoub) B KauecTBe
UCXONHOTO BemecTBa, nmoiydainu 350 mr (Beixon 89 %) yka3aHHOTO B 3aroJIOBKe
COEAUHEHUS.

'H-AAMP (400 MTI'u, IMCO-d¢): & [m.n.] = 8.24 - 8.31 (m, 1H), 8.17 (d, 1H),
7.39 (d, 1H), 4.18 - 4.27 (m, 1H), 4.00 (dd, 1H), 3.86 (dd, 1H), 3.63 - 3.75 (m, 3H),
3.42 - 3.55 (m, 1H), 3.36 - 3.41 (m, 1H), 2.67 (dq, 1H), 2.40 - 2.47 (m, 1H), 2.19 -
2.31 (m, 4H), 1.63 - 2.19 (m, 2H).

Ilpome:kyrouHoe coegfuHeHue 2-3

1-(3-{[4-meTunmoponuH-2-1J |METOKCH } MTUPUAUH-4-HJT)METAHAMHH

NH2 O/\
z O\)\/N\C Hs

o |

N

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOUYHOTO
COeMHEeHUs 2-1, c 3-{[4-meTunmMoponuH-2-1J|METOKCH } MUPUAUH-4-
KapOOHHUTPUIOM (MMPOMEXYTOUHOE coenuHeHune 1-3, 836 mr, 3.58 MMousb) B KauecTBe
UCXOAHOTO BemecTsa, nonydanu 860 mr (uuctora 90 %, Bbixox 91 %) ykazaHHOro B

3aroJIOBKE COCAUMHCHUA.
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'H-SIMP (400 MI', IMCO-dg): & [m.n.] = 1.68 - 1.84 (br s, 2H), 1.85 - 1.94 (t,
1H), 1.94 - 2.05 (td, 1H), 2.19 (s, 3H), 2.57 - 2.64 (d, 1H), 2.73 - 2.83 (d, 1H), 3.46 -
3.63 (t, 1H), 3.63 - 3.73 (s, 2H), 3.73 - 3.86 (m, 3H), 4.10 (br d, 2H), 7.34 - 7.44 (d,
1H), 8.10 - 8.20 (d, 1H), 8.21 - 8.30 (s, 1H).

XKX-MC (meton 2): Ry = 0.56 mun; MC (ESI nonoxur.): m/z = 238 [M+H]".

IlpomMe:kyTOouHOE coeqHeHue 2-4

1-(3-{[(3.5)-4-mMeTunamMopOanH-3 -1 |METOKCHU } MTUPUANH-4-UJT)METAHAMUH
NH,

°F

HCon N SN
@

HCHOJ’IBSYSI METON, aHAJOTUYHBIN ONNMCAHHOMY I MPOMEKYTOUYHOTO

II||\

COENMHEHUs 2-1, v 3-{[(35)-4-meTunmopd ONMH-3 -1 |METOKCH } MTUPUTHTH-4 -
kapboHUTpuiIoM (mpomexyTounoe coequnenune 1-4, 823 mr, 3.53 MMoib) B KauecTBe
HUCXOAHOTO BemecTsa, noinydanu 798 mr (uuctora 90 %, Bbixox 86 %) ykazaHHOro B
3aroJIOBKE€ COCIMHEHUS.

'H-AAMP (400 MI'u, IMCO-ds): & [m.a.] = 1.865 (0.49), 2.199 (0.64), 2.210
(1.08), 2.228 (0.99), 2.233 (0.96), 2.236 (0.96), 2.254 (0.85), 2.263 (0.81), 2.269
(0.55), 2.284 (16.00), 2.327 (0.53), 2.430 (0.78), 2.439 (0.81), 2.447 (0.65), 2.518
(2.11), 2.523 (1.42), 2.649 (0.75), 2.654 (1.38), 2.660 (0.91), 2.669 (0.65), 2.674
(0.60), 2.678 (0.83), 2.684 (1.22), 2.690 (0.66), 3.361 (1.52), 3.365 (1.53), 3.388
(1.10), 3.469 (0.59), 3.474 (0.65), 3.496 (1.15), 3.502 (1.16), 3.523 (0.75), 3.528
(0.68), 3.683 (2.49), 3.690 (2.42), 3.712 (0.79), 3.719 (1.11), 3.846 (1.01), 3.853
(1.04), 3.873 (0.94), 3.880 (0.91), 3.982 (0.79), 3.997 (0.86), 4.007 (1.03), 4.021
(0.96), 4.215 (1.01), 4.226 (1.09), 4.240 (0.86), 4.250 (0.84), 7.379 (0.99), 7.389
(1.01), 8.168 (1.06), 8.179 (1.11), 8.259 (1.53).
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IlpoMeskvTOoOYHOE cCOeJUHEeHHe 2-5

mpem-6ytun (25)-2-({[4-(aMUHOMETUI )TUPUANH-3 -UJI |OKCH } METUIT)MOPHOIHH-

@\/\N H,
N~ o
0
.
0)\0
H3C/(|;\|_% Hs

4-kapOokcuiar

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs  NPOMEXYTOYHOTO
COeMHEeHUs 2-1, c mpem-0yTH (28)-2-{[(4-unanonupuamnH-3-
un)okcu|merun jMoponuna-4-kapOokcuiIaToM (MIPOMeEKyTOUHOE coennHenue 1-5, 5.75
r, 18.0 MMoJib) B KauecTBe MCXOOHOTO BemecTBa, noaydaiud 6.00 r (uucrora 95 %,
BbIXO/ 98 %) yKa3aHHOTO B 3ar0JIOBKE COCIMHEHHUS.

'H-AAMP (400 MI';, IMCO-de): & [m.n.] = 1.41 (s, 9H), 3.16 (s, 2H), 3.39 - 3.49
(m, 2H), 3.66 - 3.79 (m, 5H), 3.79 - 3.98 (m, 3H), 4.07 - 420 (m, 3H), 7.39 (d, 1H),
8.19 (d, 1H), 8.27 (s, 1H).

XKX-MC (meton 2): Ry = 0.84 mun; MC (ESI nonoxur.): m/z = 324 [M+H]".

IIpomMe:kyTOoYHOE coeqHeHue 2-6

1-{3-[2-(1,4-nu0oKCaH-2-¥J1)3TOKCH |TUPUANUH-4-UJT | METAHAMUH

NH,
[Oj/\/o\é
0 SN

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs  NPOMEXYTOYHOTO
coenuHenus 2-1, ¢ 3-[2-(1,4-nuokcaH-2-UJ)3TOKCHU [TUPUANH-4-KapOOHUTPUIIOM
(mpomexyTouHoe coenuHeHue 1-6, 2.89 r, 12.3 MMONb) B Ka4ecTBE HCXOAHOIO
BemecTBa, nonydanu 2.22 r (uuctora 90 %, Bbixox 68 %) yka3aHHOrO B 3aroJIOBKE
COEAUHEHUS.

H-AMP (400 MI'u, AMCO-ds): & [m.o.] = 1.536 (0.40), 1.729 (1.99), 1.751
(3.41), 1.765 (5.01), 1.785 (6.00), 1.804 (5.59), 1.817 (5.34), 1.834 (4.06), 1.852
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(2.92), 1.870 (2.15), 2.326 (1.02), 2.669 (1.04), 3.159 (0.53), 3.208 (5.54), 3.235
(8.67), 3.261 (7.11), 3.424 (3.46), 3.430 (3.63), 3.451 (7.09), 3.457 (7.51), 3.479
(5.43), 3.485 (5.78), 3.528 (4.90), 3.534 (5.03), 3.557 (6.69), 3.563 (7.65), 3.584
(3.06), 3.590 (4.57), 3.622 (8.16), 3.653 (8.66), 3.688 (14.98), 3.697 (16.00), 3.731
(13.03), 3.759 (6.36), 4.136 (7.05), 4.152 (13.01), 4.167 (8.38), 7.385 (5.36), 7.394
(5.58), 8.163 (5.21), 8.172 (5.56), 8.224 (7.44).

Ilpome:kyTrouHoe coeqfuHeHue 2-7

1-{3-[(5,5-numeTun-1,4-nroKCaH-2-UJ1)METOKCH |TUPUTUH-4-UJT } METAHAMUH
HiC o NH,
0L
0] © =~ |
SN

I{CHOHBSYH METON, aHAJIOTUYHBIN ONNUCAHHOMY I MPOMEKYTOUYHOTO

COeMHEHHUs 2-1, C 3-[(5,5-numeTun-1,4-nMOKCaH-2-UJT)METOKCH | TUPUTHH-4 -
kapboHutpunsom (mpomexxkyrouHoe coenunenue 1-7, 1.30 r, 5.24 MMOb) B KauecTBe
UCXOAHOro BemecTsa, noxydanu 1.26 r (uucrora 90 %, Beixon 86 %) yka3zaHHOTO B
3aroJIOBKE COEJUHEHHUS.

'H-AMP (400 MI'y, IMCO-d6) & [m.a.]: 1.014 (0.96), 1.049 (16.00), 1.201
(0.72), 1.262 (13.58), 1.751 (0.48), 2.518 (2.17), 2.523 (1.47), 3.308 (2.76), 3.539
(2.43), 3.567 (1.99), 3.601 (1.13), 3.623 (1.75), 3.694 (1.97), 3.720 (2.07), 3.746
(2.38), 3.783 (0.46), 4.128 (3.01), 4.136 (2.80), 7.386 (0.85), 8.181 (0.83), 8.237
(0.96).

Ilpome:kyrouHoe coefuHenue 2-8

1-(3-{[(25)-1,4-nuoKCcaH-2-MI|METOKCH } MTUPUANH-4-HJT)METAHAMHH

NH,

®
= | oo

N

N

Hcnone3dyss MeTOA, AHaJIOTMYHBIA ONHCAHHOMY JUII  IPOMEXYTOYHOTO
coeguneHus 2-1, ¢ 3-{[(295)-1,4-auoKcaH-2-MI|METOKCH } MTUPUANH-4-KapOOHUTPUIOM
(mpomexyTouHoe coenuHeHue 1-8, 1.24 r, 5.63 MMonb) B KadecTBE HCXOAHOIO
BemecTBa, noay4danu 1.56 r (uucrora 80%, Bbixon 99%) yka3aHHOrO B 3aroJIOBKe

COCOMHCHUA.
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'H-SIMP (400 MTI'u, AMCO-de): & [mM.x.] = 1.232 (0.52), 1.845 (1.06), 2.518
(2.37), 2.523 (1.54), 3.159 (14.24), 3.171 (14.33), 3.376 (0.69), 3.379 (0.65), 3.404
(2.41), 3.419 (0.41), 3.428 (3.79), 3.431 (3.86), 3.439 (0.59), 3.447 (0.69), 3.455
(2.71), 3.465 (1.97), 3.474 (0.57), 3.486 (2.71), 3.493 (2.97), 3.508 (1.01), 3.520
(2.61), 3.592 (0.45), 3.601 (1.92), 3.608 (2.10), 3.630 (2.77), 3.636 (3.65), 3.659
(5.73), 3.661 (5.45), 3.683 (16.00), 3.700 (1.95), 3.754 (3.49), 3.762 (2.18), 3.784
(2.51), 3.794 (0.57), 3.812 (0.61), 3.823 (2.48), 3.829 (3.16), 3.842 (0.81), 3.849
(2.07), 3.856 (6.45), 3.868 (1.93), 3.874 (1.37), 3.880 (1.69), 3.887 (1.30), 3.892
(1.13), 3.899 (0.89), 4.087 (11.44), 4.099 (10.46), 4.111 (2.62), 4.125 (1.15), 7.380
(4.02), 7.391 (4.11), 7.411 (0.67), 7.423 (0.67), 8.168 (6.28), 8.179 (6.26), 8.184
(1.58), 8.196 (1.02), 8.230 (10.21), 8.274 (1.76).

Ilpome:kvrouHoe coeguHenue 2-9

mpem-6ytun (3R)-3-({[4-(aMMHOMETHI)TUPUIUH-3 -1 |OKCH } METHII)MOPPOTUH-

NH,, 0
&y
N" o)\o
H C/I\CH

HCHOJ‘IbSyﬂ METOA, aHAJIOTUYHBIN ONMMUCAHHOMY AJIA MMPOMEXKYTOUHOTO

4-kapOokcuiaT

COeMHEHUs 2-1, c mpem-0yTun (3R)-3-{[(4-unanonupunuH-3-
un)okcu|merun jMopdonun-4-kapObokcunaToM (MpoMekyTouHoe coequHenue 1-9, 4.00
r, 12.5 MMoip) B Ka4ecTBE HMCXOMHOIO BellecTBa, nosy4danu 3.65 r (Beixonm 86%)
YKa3aHHOTO B 3ar0JIOBKE COEIUHEHUS.

'H-AMP (400 MI'y, AMCO-ds): & [m.n.] = 1.038 (0.41), 1.055 (0.77), 1.073
(0.44), 1.363 (10.92), 1.754 (6.47), 2.200 (1.02), 2.325 (1.05), 2.330 (1.42), 2.334
(1.05), 2.521 (5.72), 2.526 (3.72), 2.667 (0.88), 2.672 (1.22), 2.676 (0.89), 3.057
(1.02), 3.068 (1.10), 3.087 (1.65), 3.090 (1.62), 3.097 (1.89), 3.101 (1.73), 3.120
(2.21), 3.130 (2.39), 3.168 (16.00), 3.210 (1.86), 3.235 (0.59), 3.240 (1.07), 3.258
(1.25), 3.265 (1.40), 3.286 (1.75), 3.294 (2.07), 3.316 (3.15), 3.365 (3.67), 3.372
(3.73), 3.395 (1.88), 3.402 (1.68), 3.462 (1.41), 3.470 (1.43), 3.503 (3.53), 3.534
(2.78), 3.682 (7.14), 3.764 (1.68), 3.774 (1.81), 3.792 (3.17), 3.802 (2.81), 3.820
(1.93), 3.855 (0.89), 3.859 (1.19), 3.865 (1.80), 3.869 (2.32), 3.873 (3.62), 3.882

2

2
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(2.64), 3.886 (3.02), 3.889 (2.79), 3.893 (4.31), 3.899 (3.39), 3.902 (2.87), 3.927
(2.09), 4.111 (1.76), 4.227 (3.64), 4.303 (0.96), 4315 (1.37), 4.329 (3.71), 4.331
(3.43), 4.338 (1.95), 4.345 (2.50), 7.401 (2.60), 8.192 (2.81), 8.337 (2.91).
XKX-MC (meton 1): Ry = 0.49 mun; MC (ESI nonoxur.): m/z = 324 [M+H]".
5 IIpomexyTouHoe coeaunenune 2-10
mpem-6ytun (2R)-2-({[4-(aMUHOMETH ) TUPUANH-3 -1JI|OKCH } METUIT)MOPDHOJTHH-

4-kapOokcuiaT

NN,

N
Z o

e
0
H C/I\CH
3 CH3 3

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHUCAHHOMY [IJs  TNPOMEXYTOYHOTO
10 COeUHEHUs 2-1, c mpem-0yTun (2R)-2-{[(4-unanonupunuu-3-
un)okcu|merun jMopdonun-4-kapbokcunatom (mpomexkyTouHoe coenuHenue 1-10,
6.92 r, 21.7 MMoNb) B KauecTBE HUCXOAHOrO BemecTBa, moiydainu 6.95 r (uucrora
90%, BrIx0Oa 89%) YKa3aHHOTO B 3aroJOBKE COEANHEHMUS.
'H-AMP (400 MI'u, IMCO-de): & [m.1.] = 1.41 (s, 9H), 2.70 - 3.01 (m, 2H),
15 3.17 (d, 3H), 3.41 - 3.52 (m, 1H), 3.63 - 3.70 (m, 2H), 3.70 - 3.81 (m, 2H), 3.82 - 4.00
(m, 2H), 4.08 - 4.18 (m, 3H), 7.39 (d, 1H), 8.18 (d, 1H), 8.25 (s, 1H).
XKX-MC (meton 2): Ry = 0.84 mun; MC (ESI nonoxur.): m/z = 324 [M+H]".

IIpome:kvrounoe coequnenue 2-11

1-{3-[(18)-1-(1,4-nuoKcaH-2-1JI)3TOKCH |TUPUANH-4-UJT } METAaHAMHH

o
o\)\/CH NH,
’
o |
N

20

HCHOJ’IBSYFI METON, aHAJOTUYHBIN ONMUCAHHOMY HJIsL NMPOMEKYTOUYHOT'O

coegunenus 2-1, ¢ 3-[(15)-1-(1,4-nuokcan-2-mi)3TOKCH |TUPUANH-4-KapOOHUTPUIIOM
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(mpomexxyTouHoe coenuHenue 1-11, 1.68 r, 7.17 MMonb) B KadecTBE HCXOIHOIO
BemecTBa, noay4danu 1.49 r (uucrora 90%, Bbixox 78%) yka3aHHOrO B 3aroJIOBKe
COEMHEHUS.

XKX-MC (meton 6): Ry = 0.2 mun; MC (ESI nonoxwur.): m/z = 239 [M+H]".

'H-AMP (400 MI'u, AMCO-d6) 6 [m.a.]: 0.990 (0.87), 1.006 (0.89), 1.058
(0.73), 1.073 (0.73), 1.165 (0.76), 1.216 (15.68), 1.232 (16.00), 1.256 (14.15), 1.272
(13.96), 1.755 (9.46), 1.917 (0.88), 3.240 (0.43), 3.265 (0.46), 3.276 (0.41), 3.293
(0.54), 3.302 (0.81), 3.325 (0.68), 3.338 (0.50), 3.350 (0.56), 3.371 (0.56), 3.378
(0.58), 3.400 (2.78), 3.412 (2.79), 3.426 (5.84), 3.438 (5.24), 3.453 (6.52), 3.459
(6.28), 3.466 (5.96), 3.479 (2.46), 3.486 (3.26), 3.493 (2.78), 3.521 (0.49), 3.529
(0.67), 3.535 (0.58), 3.564 (2.05), 3.572 (2.72), 3.580 (2.41), 3.600 (6.11), 3.609
(5.52), 3.617 (4.09), 3.634 (11.25), 3.637 (11.05), 3.756 (8.08), 3.785 (6.75), 3.889
(2.49), 3.894 (2.48), 3.917 (2.26), 3.922 (2.16), 4.540 (1.04), 4.555 (3.05), 4.569
(4.27), 4.580 (2.83), 4.584 (2.84), 7.369 (3.21), 7.379 (4.91), 8.135 (3.33), 8.146
(5.23), 8.157 (3.20), 8.261 (4.69), 8.275 (4.23).

IlpomeskvrouHoe coequHenue 2-12

1-{3-[(1R)-1-(1,4-nu0oKCaH-2-1J)3TOKCHU |IUPUANH-4-1JI } METAHAMUH

0O

(\
O\)YCH;; NH»

O/
o |

N

HUcnonp3yst MeTOH, AHAJOTUYHBIA  OMHMCAHHOMY IJs  NPOMEXKYTOYHOTO
coenunenus 2-1, ¢ 3-{(1R)-1-[1,4-nuokcaH-2-Un|3TOKCHU } TUPUIHH-4-KapOOHUTPHUIOM
(mpomexxyTouHoe coenmHenune 1-12, 1.39 r, 593 MMONnb) B Kad4ecTBE HCXOIHOTO
BemecTBa, nonydanu 1.36 r (uuctora 95 %, BbIxOA 91 %) yKa3aHHOrO B 3aroJIOBKE
COEUHEHUS.

'H-AMP (400 MI'uy, AMCO-d6) 6 [m.x.]: 1.216 (0.81), 1.232 (0.99), 1.255
(15.91), 1.271 (16.00), 1.753 (0.71), 3.290 (0.44), 3.399 (0.54), 3.412 (2.42), 3.424
(0.71), 3.437 (3.81), 3.440 (3.42), 3.453 (0.77), 3.459 (2.72), 3.465 (5.00), 3.485
(1.48), 3.494 (2.02), 3.573 (1.45), 3.580 (1.70), 3.598 (2.00), 3.603 (3.43), 3.609
(3.84), 3.616 (2.24), 3.622 (2.04), 3.628 (1.97), 3.634 (4.41), 3.638 (4.68), 3.645
(2.04), 3.662 (5.32), 3.672 (6.05), 3.713 (0.63), 3.757 (2.28), 3.764 (2.39), 3.787
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(1.75), 3.790 (1.84), 3.887 (2.14), 3.894 (2.12), 3.916 (1.94), 3.922 (1.85), 4.535
(0.53), 4.550 (1.85), 4.564 (2.15), 4.566 (2.17), 4.579 (1.80), 4.595 (0.50), 7.381
(3.18), 7.393 (3.14), 8.144 (4.36), 8.156 (4.13), 8.257 (0.50), 8.272 (6.58).
XKX-MC (meton 6): Ry = 0.21 mun; MC (ESI nonoxur.): m/z = 239 [M+H]".
IIpomexyTouHOE coeauHenue 2-71

1-{3-[1-(4-MeTuaMop} ONUH-2-UJ1)3TOKCHU | TUPUAUH-4-UJT } METAHAMHUH

o

H3C’N\)\(CH3 NH,
© =z
S

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs  MPOMEXYTOYHOTO
COeUHEeHUs 2-1, c 3-({1-[4-meTunMopONuH-2-UI|3THUI } OKCH ) THPUANH-4-
KapOOHHUTpUIOM (TIpomexyTouHoe coequaenue 1-71, 815 mr, 3.30 MMonb) B KauecTBe
UCXOoAHOro BemecTsa, nonydanu 810 mr (uucrtora 99 %, BbIxOA 97 %) yKa3aHHOrO B
3aroJIOBKE COEUHEHHUS.

'H-AMP (400 MTI'u, AMCO-d6) & [m.n.]: 1.227 (3.82), 1.242 (3.97), 1.254
(4.80), 1.270 (4.60), 1.850 (1.08), 1.862 (1.12), 1.876 (1.43), 1.888 (1.42), 1.903
(0.90), 1.915 (1.07), 1.928 (0.67), 1.937 (0.65), 1.945 (0.81), 1.957 (1.14), 1.965
(0.95), 1.973 (0.53), 1.985 (0.64), 1.993 (0.48), 2.152 (0.51), 2.183 (16.00), 2.332
(0.45), 2.518 (2.14), 2.522 (1.29), 2.575 (1.38), 2.602 (1.24), 2.673 (0.44), 2.692
(0.68), 2.720 (0.63), 2.834 (0.79), 2.862 (0.75), 3.475 (0.48), 3.480 (0.56), 3.487
(0.60), 3.504 (1.27), 3.508 (1.56), 3.514 (1.44), 3.536 (1.04), 3.542 (1.01), 3.563
(0.49), 3.568 (0.50), 3.575 (0.48), 3.588 (0.47), 3.667 (1.61), 3.793 (1.27), 3.821
(1.05), 4.561 (0.97), 7.374 (1.24), 8.138 (1.27), 8.267 (1.31).

XKX-MC (meron 6): R¢=0.11 mun; MC (ESI nonoxur.): m/z = 252 [M+H]".

Cunresbl HHpoMeRYTOUYHBIX COeAUHEHHUH 3

IIpome:kvrouHoe coeanHenue 3-1

1-xJ10p-3-U30THOLNAHATO-2-METOKCHOCH3 0

H
3C\O C/,S
Cl N-
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3-xnop-2-merokcuanunud (CAS 51114-68-2, 8.4 mn, 63 MMOJb) pacTBOPSIJIH B
JAXM (100 mur) u poOaBnsiaum Hacelm. pactBop OumkapOonarta Hatpus (100 mur). K
OXJIAKJEHHOH JIbAOM CMeCHU MeIJIeHHO noOaBisnu tuodocred (5.4 mu, 70 MMomb).
Peakunonnywo cmech nepememmnsanu npu 0°C B teduenue 2 4. Ilpu KT AXM cnoii
OTHENSJIM M HPOMBIBAJIM HACHILI. pacTBOpoM OukapOoHaTta HaTpus, (QUIBTPOBAIU
yepe3 ruapodoOHBI (GUABTP MU KOHUEHTPUPOBAJIU MPHU TMOHUKEHHOM JaBJICHHHU C
MOJy4eHHEM yKa3aHHOTO B 3arojioBke coenuHenus (12.97 r, seixon 100 %), koTopoe
HEMOCPEICTBEHHO MCIOJIb30BAJIH HA CIEAYIOLIEH CTaIHH.

'H-AAMP (400 MT', IMCO-d¢): & [m.n.] = 7.51 (dd, 1H), 7.35 (dd, 1H), 7.20 (t,
1H), 3.85 -3.91 (m, 3H).

Ilpome:kvrouHoe coequnenue 3-4

1-pTop-3-u30THOLHAHATO-2-METOKCUOCH30J

Hcnonbe3yst MeToA, aHAJIOTMYHBIA ONMMCAHHOMY AJI MPOMEXYTOYHOI O
coequnenus 3-1, ¢ 3-¢prop-2-merokcuanunuHoMm (CAS 437-83-2, 5.00 r, 35.4 mmoIb)
B Ka4eCTBE UCXOIHOIO BemecTBa, moaydanu 6.24 r (Beixon 96 %) ykazaHHOTO B
3aroOJIOBKE COEUHEHUS.

'H-SIMP (400 MI'n, JIMCO-de): & [m.1.] = 7.32 (m, 1H), 7.10 - 7.19 (m, 2H),
3.96 (d, 3H).

Ilpome:kyvrounoe coenunenue 3-18

1-xs0op-5-¢dpTop-3-n30THOIMAHATO-2-METOKCUOEH30JI

F
N Cl
C oO.
d CHs

Hcnonp3yst METOA, aHAJIOTUYHBIH ONMMUCAHHOMY IS TPOMEKYTOYHOTO
coenuHeHus 3-1, ¢ 3-xaop-5-prop-2-merokcuanunuaom (1.00 r, 5.70 mmounb) B
Ka4yecTBE MCXOJHOro BemecTna, nony4danu 1.17 r (uucrora 95 %, Beixon 90 %)

YKa3aHHOTO B 3aroJIOBK€ COCAUHCHU .
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'H SIMP (400 MI'y, AMCO-ds): & [m.1.] = 3.86 (s, 3 H) 7.38 (dd, 1H) 7.58 (dd,
1H).

IIpomeskvTouHoe coefuHeHue 3-29

1-x50p-2-3TUI-3-U30THOLHMAHATOOEH3 0T
H3C

-N Cl

Hcnonp3ys meToa, aHAJOTMYHBIA ONMMCAHHOMY AJI IPOMEXYTOUYHOIO
coequHeHus 3-1, ¢ 3-xnop-2-3tunanunuaoM (5.00 r, uncrtota 85 %, 27.3 MMoIb) B
Ka4eCcTBe UCXOMHOrO BelecTBa, nonydanu 6.29 r (uucrora 85 %, Beixoa 99 %)
YKa3aHHOTO B 3ar0JIOBKE COE€IUHEHMUS.

'H-AAMP (400 MI'n, IMCO-ds): & [m.n.] = 1.009 (7.50), 1.027 (16.00), 1.046
(7.55), 1.090 (0.44), 1.109 (0.89), 1.128 (0.44), 2.590 (2.26), 2.608 (6.71), 2.627
(6.58), 2.646 (2.00), 5.199 (6.39), 6.533 (4.44), 6.539 (4.27), 6.553 (5.20), 6.559
(4.97), 6.821 (3.47), 6.841 (5.70), 6.861 (2.75), 7.056 (0.43), 7.060 (0.52).

IlpomeskvTouHoe coefuHeHHue 3-65

2-3Tun-1-¢rop-3-n30THONIMAHATOOEH3 0

F
CHj;

Ny
\C\\
S

Hcnonp3yst METOA, aHAJIOTUYHBIH ONMMUCAHHOMY IS TPOMEKYTOYHOTO
coequHeHus 3-1, ¢ 2-3tun-3-propanunurom (2.50 r, 18.0 mmosnbs, CAS 1139437-61-8)
B Ka4eCTBE UCXOMHOIO BemlecTBa, monydanu 3.0 v (uuctora 90 %, Beixon 83 %)
YKa3aHHOTO B 3ar0JIOBKE COEIUHEHUS.

'H-AMP (400 MI'u, AMCO-d6) & [m.a.]: 1.108 (7.13), 1.127 (16.00), 1.146
(7.13),2.462 (0.95), 2.483 (1.27), 2.517 (0.79), 2.522 (0.48), 2.637 (0.95), 2.641
(1.11),2.655 (3.17), 2.659 (3.17), 2.674 (3.17), 2.678 (3.17), 2.693 (0.95), 2.697
(0.95), 3.461 (0.48), 3.477 (0.63), 3.484 (0.63), 3.506 (1.11), 3.528 (2.06), 3.537
(2.69),3.625 (3.01), 3.648 (1.11), 3.663 (0.63), 3.669 (0.63), 7.185 (1.11), 7.189
(1.11), 7.205 (1.58), 7.209 (2.53), 7.212 (1.27), 7.229 (1.43), 7.233 (1.74), 7.243
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(1.27), 7.246 (1.43), 7.263 (3.80), 7.266 (2.38), 7.282 (2.53), 7.296 (2.38), 7.301
(2.38), 7.317 (2.53), 7.322 (0.79), 7.337 (0.79).

Cunresbl IpoMeRYTOYHBIX COeAUHEHUH 4

IIpome:xkvrouyHoe coeauHenue 4-1

mpem-0ytun 5-[(3-xnop-2-meTokcudenun)kapbaMmoTuon|-4-rugpoKcu-6-0Kco-

3,6-nuruaponupunun-1(2H)-kapbokcunar

CH CH, CI
H;,Cj\ 3 (l) 3
H, e Y0 O S

0”™N | ”

OH

K oxnaxapeHHOMY JIbOM pacTBOpY 1-xJ0p-3-H30THOLHMAHATO-2-METOKCUOEH30Ma
(mpomexxyTouHoe coenmHenne 3-1, 4.00 r, 20.0 mmonb) u mpem-Oytun 2,4-
nuokconunepuauH-1-kapbokcunara (CAS 845267-78-9, 4.27 r, 20.0 Mmonb) B
auneroHutpusie (92 wmu) mo kamjasMm gobasmsyim DBU (4.5 wmn, 30 wmmous).
Peaxnuonnyrw cmech nepememusanu npu KT B Teuenune noun. K peakunonnoin cmecu
nobasnsanu Boay co gpaoM (200 mia) u konu. HCl (2 mu). Cmech mepeMemnBanu B
tedueHne 20 MuH. W 3KcTparupoBanu ¢ nomombo JXM. Opranuueckywo ¢asy
dunprpoBanu uyeped ruapoPoOHBIH (PUIBTP, KOHLEHTPUPOBAJIU IPU IMOHHKEHHOM
JABJIEHUM M OYHULIAIU C MOMOINbI (udm-xpomartorpaduu (CUIUKAreab, reKcaH /
EtOAc, rpaguent 0-50 %) ¢ monyueHueM 6.54 r yka3aHHOTO B 3ar0JIOBKE COEIHHEHUS
(Bbxon 71 %).

'H-AAMP (400 MT', IMCO-ds): & [m.n.] = 13.36 (br s, 1H), 7.73 (d, 1H), 7.47
(dd, 1H), 7.22 (t, 1H), 3.76 - 3.82 (m, SH), 2.88 (t, 2H), 1.48 (s, 9H).

XKX-MC (meron 1): Ry = 1.49 mun; MC (ESI nonoxur.): m/z = 413.1 [M+H]".

Ilpome:kvrouHoe coequnenue 4-4

mpem-6ytun S-[(3-pTop-2-merokcudenun)kapbaMoTHONNI]|-4-THAPOKCH-6-0KCO-

3,6-nuruaponupunun-1(2H)-kapbokcunar

CH CH, F
H3Cﬂ\3 I 3
H,c Y0 0O s

0N | ”

OH
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HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Uil  HPOMEXYTOYHOTO
coepuHeHuss 4-1, ¢ mpem-Oytun 2,4-nuoxkconunepuaun-1l-kapdokcunarom (CAS
845267-78-9, 7.26 r, 34.1 mmonb) u l-pTop-3-U30THOLHNAHATO-2-METOKCUOEH30JIOM
(mpomesxyTouHOoe coenuHeHue 3-4, 6.24 r, 34.1 MMOiIb) B KadecTBe HMCXOAHBIX
BemecTB, 9.49 r (Bpixox 67 %) yka3aHHOT'O B 3ar0JIOBKE COEAWHEHUS IMOJyYalu IMOCye
nepememuBanus npoaykra B MeOH, ¢uiabTpoBaHus U CYLIKH OCaJKa B BaAKyyMe.

'H-AAMP (400 MI'u, IMCO-dq): 8 [m.1.] = 13.37 (br s, 1H), 7.58 (br d, 1H), 7.23
- 7.30 (m, 1H), 7.09 - 7.21 (m, 1H), 4.10 (br s, 1H), 3.78 (t, 2H), 3.17 (s, 3H), 2.88
(br t, 2H), 1.48 (s, 9H).

XKX-MC (meron 2): Ry = 0.66 mun; MC (ESI nonoxur.): m/z = 397.3 [M+H]".

Ilpome:kvrouHoe coequHenue 4-7

mpem-6ytun 5-[(2,3-guxnopdenun)kapdbamoTnon|-4-ruipokcu-6-okco-3,6-

auruaponupunuu-1(2H)-kapbokcunar

O O S
OJLW” o
OH cl

H3C/J:\|% Hs

1,2-uxnop-3-usoruounanarodenzon (CAS 6590-97-2, 5.00 r, 24.5 mMonb) u
mpem-0ytun 2,4-nuoxkconunepunun-1-kapbokxcunar (CAS 845267-78-9, 5.22 r, 24.5
MMOJIb) PacTBOpsIn B aneroHutpuie (55 mu), ocropoxuo nodasisiau DBU (5.5 wmu,
37 mmonb) npu 0°C B aTmMocdepe aproHa, U cMeCh MepeMeIlNBali B TEYEHHE HOYH
npu KT. Peakumonnyro cmech paszbasmsnmu HCl (200 ma, 1 H. B BOme) H
nepememnuBaiu B TeueHue 30 muH. npu KT. IlonyueHHoe B pesynbrate TBEpHOE
BEIECTBO OT(QUIbTPOBBIBAIN, OCANOK HAa (QHIBTPE MPOMBIBAJIU BOAOH M CYLIWJIU MPH
50°C B BakyyMHOM Ieud B Te4deHHE HOYU C TMojaydeHuem 940 r yka3aHHOroO B
3arojioBke coenuHeHus (Bbrxon 92 %).

'H-AMP (400 MI'n, IMCO-ds): & [m.n.] = 1.467 (16.00), 1.484 (0.56), 1.622
(0.34), 1.644 (0.25), 1.661 (0.20), 1.674 (0.17), 1.898 (0.19), 1.913 (0.31), 1.927
(0.19), 2.075 (0.20), 2.327 (0.18), 2.518 (0.60), 2.523 (0.39), 2.621 (0.30), 2.647
(0.32), 2.665 (0.24), 2.669 (0.29), 2.673 (0.25), 3.249 (0.25), 3.459 (0.23), 3.473
(0.39), 3.487 (0.22), 3.538 (0.28), 3.561 (0.29), 3.727 (0.50), 7.357 (0.17), 7.377
(0.36), 7.383 (0.28), 7.397 (0.28), 7.544 (0.27), 7.547 (0.33), 7.560 (0.29), 7.564
(0.31), 7.568 (0.25), 7.580 (0.18).
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KX-MC (meton 2): Ry = 0.70 mun; MC (ESI nonoxur.): m/z =416 [M-H]".

IIpomeskvrouHoe coennnenue 4-10

mpem-0yTum 5-[(3-xnop-2-metnnd enun)kapdbaMoTHONN |-4-THAPOKCH-6-0KCO-

3,6-nguruaponupunus-1(2H)-kapbokcunar

H;C CI-?

B cooTBercTBUU ¢ METOIOM, ONNMCAHHBIM AJ MPOMEXKYTOUYHOTO coequHeHus 4-1,
¢ 1-xmop-3-u3zornonuanaro-2-merundbenzonom (CAS 19241-35-1; 2.50 r, 13.6 mmoub)
u mpem-0ytun 2,4-nuokconunepunun-l-kapookcunarom (CAS 845267-78-9, 2.9 r,
13.6 MMoNb) B KadecTBe HCXONHBIX BemecTB, 4.68 r (Beixon 78 %) yka3aHHOrO B
3aroJIoBke coenuHeHusi nmoiydanu nocine nodasnenuss HCl, ¢uaprpoBanus u cymku
OoCaZKa B BaKyyMe.

'H-AAMP (400 MI'n, IMCO-ds): & [m.n.] = 15.73 (s, 1H), 12.77 (br s, 1H), 7.45
(d, 1H), 7.30 (t, 1H), 7.19 (d, 1H), 3.78 (t, 2H), 2.85 (t, 2H), 2.20 (s, 3H), 1.48 (s,
9H).

XK X-MC (meron 2): Ry = 0.72 mun; MC (ESI nonoxwur.): m/z = 397.3 [M+H]"

IIpome:kyrouHoe coeauuenue 4-18

mpem-0ytun 5-[(3-xmaop-5-pTop-2-MeTokcudeHmn)kapoaMoTHONI |-4-THIPOKCH-

6-okco-3,6-qurunponupuaui-1(2H)-kapOokcunar

‘C Hs

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJsi  MPOMEXYTOUYHOTO
coeguHeHuss 4-1, ¢ mpem-Oytun 2 4-nuoxkconunepunun-l-kapdbokcunarom (CAS

845267-78-9, 1.15 r, 538 wmmonb) wu 1-xmop-5-pTop-3-u3oTHonnaHaTo-2-

2
MeTOKCHOeH3010M (TpoMexyTouHoe coenuHenue 3-18, 1.17 r, 5.38 wmmosp) B
Ka4eCcTBEe HCXOAHBIX BemecTB, mojydanu 1.42 r (uucrora 75 %, Bbixom 46 %)

YKa3aHHOTO B 3aroJIOBK€ COCAUHCHU.
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'H-SIMP (400 MI'y, IMCO-ds): & [m.n.] = 1.154 (0.88), 1.172 (1.70), 1.189
(0.80), 1.484 (16.00), 1.987 (3.28), 2.518 (0.89), 2.522 (0.61), 2.883 (0.73), 2.899
(0.40), 3.359 (0.69), 3.644 (4.46), 3.760 (7.94), 3.774 (0.44), 3.782 (1.03), 3.798
(0.53), 4.017 (0.69), 4.035 (0.69), 6.400 (0.60), 6.405 (0.53), 6.427 (1.00), 7.498
(0.41).

XKX-MC (meton 2): Ry = 0.73 mun; MC (ESI nonoxwur.): m/z = 431 [M+H]".

Ilpome:kyvrounoe coerunenue 4-29

mpem-6ytun S-[(3-xnop-2-3trndenrn)kapdaMoTHOUN |-4-ruipoKCU-6-0Kco-3,6-

auruaponupunut-1(2H)-kapbokcunar

CH; Cl
O O s
OJ\N N
N .
H,C T CH, OH

Hcnone3yss MeTOA, AHAJIOTMYHBIA ONHCAHHOMY JUII  IPOMEXYTOYHOTO
coenuHenuss 4-1, ¢ mpem-6yrun 2,4-nuokconunepunuf-l-kapdoxcunarom (CAS
845267-78-9, 5.77 r, 27.0 mmonb) u 2-xJ0p-1-3TUN-3-U30THOLHMAHATOOEH30JIOM
(mpomesxyTouHoe coequHeHue 3-29, 6.29 r, yucrora 85 %, 27.0 MMOJIBb) B KauecTBe
UCXOAHBIX BelecTs, moiaydanu 6.35 r (uucrora 85 %, Bbixox 49 %) ykazaHHOro B
3aroJIOBKE COEUHEHHUS.

'H-SIMP (400 MI', AMCO-ds): & [m.n.] = 1.063 (0.89), 1.082 (2.14), 1.100
(0.95), 1.362 (0.65), 1.478 (16.00), 1.486 (1.29), 2.518 (0.64), 2.523 (0.44), 2.631
(0.70), 2.650 (0.69), 2.850 (0.41), 2.866 (0.78), 2.883 (0.43), 3.775 (0.51), 3.791
(0.90), 3.807 (0.46), 7.212 (0.46), 7.214 (0.44), 7.232 (0.62), 7.234 (0.61), 7.293
(0.62), 7.313 (1.08), 7.332 (0.53), 7.440 (0.61), 7.443 (0.62), 7.460 (0.49), 7.463
(0.45).
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IlpomeskvrouHoe coennHenue 4-38

mpem-6ytun 5-[(3-¢prop-2-meTundenun)kapbamMoTron]-4-rugpokcu-6-o0Kkco-

3,6-nuruaponupunun-1(2H)-kapbokcunar

F
C
CH; O O §3j©
H,C
Hacj\oJ\N | ”
OH

HUcnonp3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY JJisi  NPOMEXYTOYHOTO
coequHeHuss 4-1, ¢ mpem-Oytun 2 4-nuoxconunepunun-1l-kapdbokcunarom (CAS
845267-78-9, 8.19 r, 38.4 mmonp) u l-pTop-3-U30THOLHAHATO-2-METHIOEH30IOM
(CAS 363179-58-2, 6.42 r, 38.4 MMOJb) B KayeCcTBe HCXOOHBIX BemecTB, 11.1 r
(unctora 95%, BBIXOA 72%) yKa3aHHOrO B 3arojIOBKE COENMHEHHS IOJyYalu IMOCHe
nepeMeimnBaHus npoaykra B MeOH, ¢punbTpoBaHUS M CYLUIKU OCallKa B BAKyyMe.

'H-AMP (400 MI'y, IMCO-d¢): 6 [m.n.] = 1.479 (16.00), 2.084 (2.80), 2.088
(2.74), 2.834 (0.58), 2.850 (1.12), 2.866 (0.61), 3.768 (0.64), 3.784 (1.16), 3.800
(0.59), 7.073 (0.61), 7.093 (0.71), 7.186 (0.59), 7.299 (0.45), 7.316 (0.42).

IIpomeskvrouHoe coennnenue 4-40

mpem-6ytun 5-{[2-(2,2-nudpropatun)-3-proppenun]kapdbamMmoruonn }-4-

rUAPOKCU-0-0KCO-3,6-quruaponupuaut-1(2H)-kapookcunar

F _F
%
CH; 0 O S
H;C
DA
OH

Hcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJsi  NPOMEXYTOYHOTO
coenuHeHuss 4-1, ¢ mpem-Oytun 2 4-nuoxconunepunun-1l-kapdbokcunarom (CAS
845267-78-9, 785 r, 368 wmmonp) u  2-(2,2-gudropaTun)-1-prop-3-
uzotuonuanarodenzonom (CAS 2311902-79-9, 8.00 r, 36.8 mMMoib) B KauecTBe
UCXOAHBIX BemecTB, moiydanu 12.1 r (uucrora 95%, Bbixox 72%) yka3aHHOro B
3aroJIOBKE COCIMHEHUS.

'H-SIMP (400 MI'y, AMCO-d): & [m.n.] = 1.471 (16.00), 2.518 (0.65), 2.523
(0.43), 2.788 (0.47), 2.804 (0.87), 2.820 (0.50), 3.166 (3.72), 3.754 (0.60), 3.770
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(1.08), 3.786 (0.57), 7.149 (0.62), 7.169 (0.70), 7.271 (0.58), 7.446 (0.46), 7.462
(0.43).

IlpomeskvTouHoe coenuHeHue 4-65

mpem-0ytun S-[(2-3tun-3-propdenun)kapbaMoTHONT |-4-THIPOKCH-6-0KCO-3,0-

auruaponupunun-1(2H)-kapbokcunar

H.C CH3; O O 8

3

LI
OH CHs

HUcnonp3yst MeTOX, AQHAJOTHYHBIA  OMHCAHHOMY IJsi  MPOMEXYTOYHOTO
coenuHenuss 4-1, ¢ mpem-6yrun 2,4-nuokconunepunuf-l-kapdokcunarom (CAS
845267-78-9, 7.85 r, 36.8 mmoap) u 2-3Tuia-l1-Pprop-3-u3oTHouHaHATOOEH30IOM
(mpomexyTouHoe coenmHeHue 3-65, 3.00 r, 16.6 MMOIb) B KayecTBE HCXOMHBIX
BemecTB, noiydanu 5.46 r (uucrora 95%, Bbixox 79%) yka3aHHOTO B 3aroJIOBKE
COENMHEHUS.

'H-AMP (400 MI'ny, AIMCO-d6) 6 [m.n.]: 1.066 (1.02), 1.085 (2.41), 1.104
(1.06), 1.477 (16.00), 1.486 (1.04), 2.074 (0.65), 2.518 (1.12), 2.522 (0.92), 2.538
(0.61), 2.858 (0.69), 3.771 (0.55), 3.787 (0.98), 3.803 (0.50), 7.092 (0.50), 7.112
(0.55), 7.186 (0.45), 7.311 (0.44), 7.327 (0.41). )KX-MC (meron 2): R = 0.72 mus;
MC (ESI nonosxur.): m/z = 395 [M+H]".

Cunresbl IIpoMeRVTOYHBIX COCUHEHUH 5

TIpome:xkyrouHoe coenfuHenue S5-1

N-(3-xn0p-2-meTokcudenmn)-4-ruipokcu-2-okco-1,2,5,6-reTparuaponupuauH-

3-xapboTHoamuna

CH, Cl

OH

K pactBopy mpem-0yrun  5-[(3-x10p-2-MeTokcudpeHus)kapObaMoTHOM |-4-
rUAPOKCH-0-0KCO-3,6-quruaponupuaut-1(2H)-kapOokcunara (mpomexxyToYHOe
coequnenue 4-1, 6.54 r, 15.8 mmonp) B guxnopmerane (94 mn) nobasusnu TRV (12
i, 160 mmousb), U cMmech mepememuBanu B TtedeHue 1.5 1 mpu KT. Peakumonnymo

CMeCh KOHLEHTPUPOBAJIHN NPU MOHUKEHHOM J1aBJIE€HUU U OCTAaTOK pacTBopsiiu B EtOAc
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U TNPOMBIBAJM HACHILl. PAcTBOPOM OukapOOHAaTa HATPUsS U COJISIHBIM PacTBOPOM.
Oprannueckuii cinoit punbpTpoBanu yepe3 rugpodoOHbId GuAbTp U QUIBTPAT CYLIUIU
nocyxa. OcTaTok OYHMINAIN C TOMOIIBIO (pidm-xpomarorpadun (CUIUKareiab, rekcas /
EtOAc, rpagument 20-100 %) c mnonyueHumem 4.06 r yka3aHHOrO B 3aroJOBKe
coenquHeHus (Beixon 78 %).

'H-SIMP (400 MI'u, IMCO-ds): & [m.a.] = 16.45 (d, 1H), 14.69 (s, 1H), 14.33
(s, 1H), 9.37 (br s, 1H), 8.18 (brs, 1H), 7.76 - 7.87 (m, 1H), 7.37 - 7.45 (m, 1H), 7.15
- 723 (m, 1H), 3.73 - 3.76 (m, 3H), 3.43 (td, 1H), 3.27 - 3.32 (m, 1H), 2.79 (t, 1H),
2.59 -2.69 (m, 1H).

XKX-MC (meron 1): R¢= 1.19 mun; MC (ESI nonoxur.): m/z = 313 [M+H]".

Ilpome:kvTrouHoe coefuHeHue 5-4

N-(3-¢pTop-2-meTokcudenmn)-4-ruipokcu-2-okco-1,2,5,6-reTparuiponupuIuH-
3-kapboTHoamua

CHs F

OH

Hcnonb3yst METOA, aHAJIOTUYHBIH ONMUCAHHOMY I TPOMEKYTOYHOTO
coenuHeHus 5-1, ¢ mpem-6ytun 5-[(3-pTop-2-meTokcudenun)kapdbaMmoTHomNI|-4-
THIPOKCH-0-0KCO0-3,0-quruaponupuant-1(2H)-kapObokcunaTom (IIpoOMeKyTOUHOE
coenuHeHue 4-4, 9.49 r, 23.9 MMOJIb) B Ka4€CTBE MCXOMAHOTO BemecTBa, 6.98 r (BrIx0on
89 %) yka3aHHOIO B 3aroJIOBKE COEUHEHUsI MOJydaiu cuycTs 15 MuH
nepeMeIlNBaHUs U UCTIOIb30BAJU Ha CJEAYIOMIUX CTaAUAX O€3 NOMOJHHUTEIbHON
OYMCTKH.

'H-AAMP (400 MI', IMCO-d;): & [m.n.] = 16.48 (d, 1H), 14.63 (s, 0.5H), 14.28
(s, 0.5H), 9.34 (br s, 0.5H), 8.16 (br s, 0.5H), 7.65 (t, 1H), 6.97 - 7.37 (m, 2H), 3.79 -
3.85 (m, 3H), 3.35 -3.46 (m, 1H), 3.26 - 3.32 (m, 1H), 2.78 (t, 1H), 2.63 (t, 1H).

XKX-MC (meron 2): Ry = 0.46 mun; MC (ESI nonoxwur.): m/z = 297.1 [M+H]".
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IlpoMeskvTOoYHOE coeJUHEeHue 5-7

N-(2,3-nuxnopdenun)-4-rugpokcu-2-okco-1,2,5,6-reTparuiponupuanH-3-

kapboTuoamun

HN N Cl

| H
on ©

Hcnonp3yst METOA, aHAJIOTUYHBIH ONMMUCAHHOMY IS TPOMEKYTOYHOTO
coequHeHus 5-1, ¢ mpem-06ytun 5-[(2,3-guxnopdenmn)kapdbamMmoTHon |-4-ruipoKcu-6-
okc0-3,6-nurunponupuaut-1(2H)-kapbokcunarom (MIpoMeKyTOUHOE coequHEHUEe 4-7,
9.40 r, 22.5 MMOIIb) B KaueCTBE UCXOAHOTO BemecTBa, 5.71 r (Bbixoxa 62 %)
YKa3aHHOTO B 3ar0JIOBKE COEUHEHUSI MOJyYaIH MOCJIe NEPEMEIINBAHUS B TEYESHHE
HOYH.

'H-AMP (400 MI'u, AMCO-ds): & [m.n.] = 1.018 (1.18), 1.050 (1.33), 1.072
(0.81), 1.102 (0.59), 1.132 (0.81), 1.154 (1.84), 1.172 (3.17), 1.189 (1.84), 1.199
(0.88), 1.231 (1.92), 1.259 (1.40), 1.486 (0.66), 1.593 (1.33), 1.626 (1.18), 1.695
(1.25), 1.727 (1.18), 1.907 (2.14), 1.987 (5.97), 2.322 (3.17), 2.326 (4.28), 2.331
(3.17), 2.518 (15.85), 2.522 (9.44), 2.638 (11.00), 2.664 (7.82), 2.669 (7.52), 2.673
(5.53), 2.798 (8.11), 3.436 (9.81), 4.017 (1.18), 4.035 (1.11), 5.560 (1.33), 5.579
(1.25), 7.392 (4.42), 7.410 (10.03), 7.430 (9.22), 7.565 (12.24), 7.585 (16.00), 7.605
(9.51), 8.134 (0.74), 8.197 (4.35), 9.418 (3.91), 14.273 (6.93), 14.665 (6.64), 16.114
(1.03), 16.295 (9.95), 16.352 (5.82), 16.503 (1.11).

KX-MC (meton 2): Ry = 0.55 mun; MC (ESI nonosxur.): m/z =316 [M-H]".

IIpome:kvrounoe coequnenue 5-10

N-(3-xn0p-2-metundenmn)-4-ruipokcu-2-okco-1,2,5,6-TeTparuAponupuIuH-3 -

kapboTuoamun
Hc O
O H
H
N N
/ s
OH

HCHOJ’IBSyH METON, aHAJIOTUYHBIN ONMMCAHHOMY 151 NMPOMEIKYTOUYHOT'O

coenuHenuss 5-1, ¢ mpem-Oyrun 5S-[(3-xa0p-2-MeTundenun)kapOamoTuon|-4-
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TUAPOKCH-0-0KCO-3,6-qurunponupuaut-1(2H)-kapbokcunarom (mpomexxyToYHOE
coenuHenue 4-10, 4.67 r, 11.8 MMoibp) B KadecTBe HCXOAHOrO BemecTBa, 3.54 T
(Bprxon 91 %) yka3saHHOrO B 3aroJIOBKE€ COEIMHEHUs IOJiydalud CHyCTs 3 4aca U
MCIOJIB30BAJIM Ha CIEAYIOLIUX CTaIuAX 0e3 JONOJIHUTEIbHONH OYMCTKH.

'H-SIMP (400 MTI'n, AMCO-ds): & [m.n.] = 16.42 (d, 1H), 14.01 - 14.37 (m, 1H),
8.14 - 9.40 (m, 1H), 7.43 (brt, 1H), 7.16 - 7.32 (m, 2H), 3.42 - 3.48 (m, 1H), 3.26 -
3.34 (m, 1H), 2.78 (t, 1H), 2.60 - 2.68 (m, 1H), 2.12 - 2.21 (m, 3H).

XKX-MC (meton 2): Ry = 0.60 mun; MC (ESI nonoxur.): m/z = 297.4 [M+H]".

IIpome:kvrounoe coeqfunenue 5-18

N-(3-x10p-5-pTop-2-meTokcudenun)-4-rugpokcu-2-okco-1,2,5,6-

TETPAruAPONMUPUINH-3-KapOOTHOAMU

Hcnonb3yst METOA, aHAJIOTUYHBIH ONMUCAHHOMY I TPOMEKYTOYHOTO
coenuHenus 5-1, ¢ mpem-0ytun 5-[(3-xnop-5-prop-2-

Metokcudenm)kapOamoTron |-4-ruapokcu-6-okco-3,6-guruaponupuaun-1(2H)-
kapOokcunarom (nmpomexkytounoe coequrenue 4-18, 1.42 r, 3.30 MMoJib) B KayecTBe
UCXOJHOTO BewecTBa, noiaydanu 690 mr (uucrora 95 %, Beixox 60 %) yka3aHHOTO B
3arojIOBKE€ COeTUHEHHUS .

'H-AAMP (400 MTI'u, IMCO-dq): & [m.n.] = 2.61 - 2.70 (m, 1H), 2.80 (m, 1H),
3.25-3.32 (m, 1H), 3.38 - 3.47 (m, 1H), 3.74 (s, 3H), 7.39 - 7.62 (m, 1H), 7.83 - 8.02
(m, 1H), 8.20 - 8.33 (s, 0,5H), 9.33 - 9.57 (s, 0,5H), 14.53 (s, 0,5H), 14.93 (s, 0,5H),
16.29 (s, 0,5H), 16.36 (s, 0,5H).

KX-MC (meton 2): Ry =0.57 mun; MC (ESI orpunar.): m/z = 329 [M-H]".



10

15

20

25

106

IlpoMeskvTouHOEe coefuHEeHHue 5-29

N-(3-xn0p-2-3Tundenun)-4-ruapokcu-2-okco-1,2,5,6-reTparugponupuanH-3-

kapboTuoamun

CH; Cl

HN N
H

OH

HCHOHBSYSI METOMA, aHAJOTUYHBIN OMUCAHHOMY IJId MPOMEXKYTOYHOTO

coenuHenus S5-1, ¢ mpem-0ytun 5-[(3-xnop-2-3tundenun)kapdbamorrnoun|-4-

THAPOKCH-0-0KCO-3,6-qurunponupuaut-1(2H)-xkapOokcunarom (IpoMeKyTOUHOE

coenuHenue 4-29, 2.35 r, uucrora 75 %, 4.29 MMOJIb) B Ka4€CTBE UCXOJTHOTO

BemecTBa, noaydanu 1.22 r (uucrora 95 %, Berxon 87 %) yKa3aHHOTO B 3aroJIOBKE

COCOUHCHUA.

'H-SIMP (400 MI', AMCO-d): & [m.1.] = 1.048 (7.06), 1.067 (16.00),

(7.43), 1.107 (1.58), 1.124 (1.32), 1.143 (0.50),

(1.24),
(1.11),
(6.62),
(2.35),
(3.14),
(2.45),

1.232 (0.50),
2.336 (0.47),
2.642 (4.59),
2.789 (4.82),
3.323 (2.06),
3.452 (1.40),
(0.58), 7.179 (0.58),
(7.20), 7.294 (3.90),
(1.85), 7.415 (1.74),

1.988 (4.56),
2.518 (5.61),
2.661 (2.69),
2.807 (2.58),
3.330 (2.35),
3.459 (1.24),
7.248 (0.71),
7.303 (3.56),

2.318 (0.47),
2.523 (4.03),
2.669 (1.90),
3.287 (1.61),
3.415 (1.53),
4.017 (1.03),
7.259 (6.30),
7.324 (0.87),

1.154 (1.34),
2.323 (1.05),
2.581 (2.03),
2.673 (1.27),
3.294 (1.79),
3.422 (1.66),
4.035 (1.00),
7.268 (3.58),
7.392 (1.85),

7.419 (2.40), 7.426 (1.77), 7.436 (1.77),
(1.77), 9.335 (1.42), 14.111 (2.98), 14.452 (2.74), 16.428 (7.88), 16.441 (7.38).
XKX-MC (meron 6): Rt = 1.28 mun; MC (ESI nonoxur.): m/z =311 [M+H]".

Ilpome:kvrouHoe coefuHenue 5-38

1.172 (2.43),
2.327 (1.56),
2.600 (6.41),
2.678 (0.58),
3.305 (3.11),
3.433 (2.56),
7.166 (0.95),
7.275 (4.43),
7.400 (1.37),
7.443 (1.45),

1.086
1.190
2.332
2.619
2.771
3.312
3.441
7.176
7.287
7.407
8.174

N-(3-¢pTop-2-metundennn)-4-runpokcu-2-okco-1,2,5,6-rerparuaponupuaun-3-

kapboTuoamun

HN

Iz

OH

CHs;
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Hcnonb3yst METOJ, aHAJTOTUYHBINH ONMUCAHHOMY ISl MPOMEXKYTOUHOIO
coequHeHus 5-1, ¢ mpem-o6ytun 5-[(3-¢prop-2-meTundennn)kapdbamoruoni]-4-
rUAPOKCU-0-0KCc0-3,6-qurunponupuaut-1(2H)-kapOokcunarom (mpoMexkyTouHOE
coenquHenue 4-38, 11.1 r, 29.1 MMoJIb) B KaueCTBE UCXOAHOTO BellecTsa, 7.25
(Bbixon 84%) yka3aHHOTO B 3ar0JIOBKE COCUHEHUS MOJyYainu cuycTs 15 MuH
nepeMeIlNBaHUs U UCTIOIb30BAIU Ha CIEAYIOMINX CTaAUAX 0e3 NOMOJHHUTEIbHON
OYHCTKH.

'H-AMP (400 MI'u, AMCO-d¢): & [m.o.] = 1.172 (0.55), 1.987 (1.05), 2.063
(16.00), 2.518 (1.49), 2.523 (1.01), 2.612 (1.94), 2.631 (3.67), 2.649 (2.11), 2.761
(1.99), 2.779 (4.22), 2.798 (2.26), 3.280 (1.36), 3.287 (1.47), 3.298 (2.58), 3.305
(2.57), 3.315 (1.39), 3.322 (1.33), 3.410 (1.40), 3.417 (1.48), 3.428 (2.27), 3.435
(2.22), 3.446 (1.27), 3.454 (1.15), 7.112 (1.56), 7.119 (0.96), 7.132 (2.25), 7.141
(3.30), 7.161 (2.66), 7.168 (2.15), 7.192 (1.12), 7.243 (0.73), 7.262 (1.15), 7.272
(0.99), 7.279 (1.25), 7.292 (1.27), 7.308 (1.21), 7.328 (0.45), 8.150 (1.43), 9.317
(1.16), 14.003 (2.32), 14.321 (2.05), 16.439 (5.35), 16.468 (4.62).

XKX-MC (meron 2): Ry = 0.47 mun; MC (ESI nonoxur.): m/z = 281 [M+H]".

IlpomeskvTouHoe coequHeHue S5-40

N-[2-(2,2-ngudpropaTun)-3-propdpennn]-4-runpokcu-2-okco-1,2,5,6-

TETParuApONUPUINH-3-KapOOTHOAMU

OH

Hcnonb3ysi MeTO, aHAJIOTHYHbIH ONMTUCAHHOMY JISl IPOMEKYTOUYHOTO
coenuHenus 5-1, ¢ mpem-oytun 5-{[2-(2,2-nudropsTHi)-3-
droppenun|kapdbamMmoTronn }-4-ruipokcu-6-okco-3,6-guruaponupunut- 1 (2H)-
kapbokcunarom (mpoMexkyTouHoe coenunenue 4-40, 12.1 r, 28.0 MMOJIb) B Ka4eCTBe
HUCXOAHOTO BemecTBa, noiay4anu 8.81 r (unctora 95%, Beixon 90%) yka3aHHOTO B
3aroJIOBKE COCIMHEHHUS.

'H-AMP (400 MI'u, AMCO-d¢): & [m.a.] = 1.145 (0.50), 1.154 (1.98), 1.172
(3.87), 1.190 (1.88), 1.441 (0.60), 1.987 (7.01), 2.323 (1.39), 2.327 (1.98), 2.332
(1.39), 2.518 (8.20), 2.523 (5.52), 2.617 (6.21), 2.635 (11.74), 2.653 (7.04), 2.665
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(3.21), 2.669 (3.14), 2.673 (2.21), 2.769 (5.92), 2.786 (10.81), 2.803 (6.18), 3.059
(7.57), 3.067 (7.93), 3.104 (15.40), 3.111 (15.40), 3.148 (7.93), 3.307 (9.36), 3.434
(8.96), 4.000 (0.56), 4.017 (1.65), 4.035 (1.65), 4.053 (0.53), 6.057 (3.27), 6.067
(6.55), 6.077 (2.98), 6.198 (6.18), 6.208 (13.09), 6.217 (6.12), 6.339 (2.81), 6.348
(6.12), 6.358 (3.01), 7.165 (5.62), 7.185 (7.24), 7.207 (6.64), 7.227 (8.53), 7.242
(9.39), 7.265 (9.26), 7.288 (3.31), 7.393 (2.38), 7.413 (5.55), 7.430 (6.51), 7.459
(4.53), 7.479 (1.45), 8.152 (5.29), 9.352 (4.96), 14.013 (9.02), 14.389 (7.90), 16.346
(15.47), 16.353 (16.00).
XKX-MC (meron 2): Ry = 0.48 mun; MC (ESI nonoxur.): m/z = 331.1 [M+H]".

Ilpome:kvTrouHoe coefuHEeHHe 5-65

N-(2-3tun-3-¢proppennn)-4-runpokcu-2-okco-1,2,5,6-TeTparuiponupuanH-3-

kapboTuoamun

HN N F
H
OH CHj

Hcnonb3yst METOA, aHAJIOTUYHBIH OMUCAHHOMY I TPOMEKYTOYHOTO
coenuHenus 5-1, ¢ mpem-0ytun 5-[(2-atun-3-propdenun)kapdbamornon]|-4-
rUAPOKCU-6-0KCc0-3,6-quruaponupuaut-1(2H)-kapOokcunarom (IpoMexkyTOUHOE
coequHeHue 4-65, 5.46 r, uucrora 71 %, 9.83 MMOJIb) B KaueCTBE UCXOJHOTO
BemecTBa, noaydanu 4.0 r (uucrora 70%, Bbixox 97%) yka3aHHOTO B 3ar0JIOBKE
COEIUHEHUS.

'H-AAMP (400 MT'u, IMCO-d6) menpra [m.a.]: 1.052 (6.61), 1.071 (16.00),
1.089 (6.75), 1.116 (0.56), 1.224 (4.60), 1.734 (1.58), 2.326 (0.43), 2.472 (1.56),
2.518 (2.10), 2.523 (1.69), 2.647 (0.85), 2.659 (0.85), 2.664 (0.98), 2.668 (1.03),
2.673 (0.80), 2.782 (0.89), 3.423 (0.82), 4.037 (0.62), 7.160 (2.35), 7.288 (0.98),
8.170 (0.48), 14.073 (0.46), 14.414 (0.52).

XKX-MC (meron 6): Ry = 1.18 mun; MC (ESI nonoxur.): m/z = 295 [M+H]".



10

15

109

Cunresbl HpoMeRYTOYHBIX COeAUHEHUH 6

IIpome:kvTouHoe coearHeHue 6-1

N-(3-xn0p-2-metokcudennn)-4-[({3-[(1,4-auokcan-2-ua)METOKCH |TUPUIUH-4 -

WJI} METUIT)aMUHO |-2-0kc0-1,2,5,6-TeTparuAponupuanH-3-KapOooTHoamMug

&b
E]”

Cmech N-(3-xnmop-2-merokcudenun)-4-ruagpokcu-2-okco-1,2,5,6-
TeTparuApONUPHUANH-3-KapOoTnoaMuaa (IpOMeKyTOUHOe coenuHeHue 5-1, 498 wmr,
1.59 wmmoms) wu  1-{3-[(1,4-AuOKCaH-2-MJI)METOKCH |TUPUANH-4-1JI } METAHAMHUHA
(mpomesxyTouHoe coenmHenue 2-1, 0.5 r, 2.23 MMoib) mepeMemunBaid B TeUeHne 4 4
npu 120°C. PeakumoHHYI CMeCh OUHINAIM C NOMOLIBI (udm-xpoMarorpadguu
(cunukarens, IXM / EtOH, rpaguent 0-30 %) ¢ mony4yeHuem 325 Mr yka3aHHOTO B
3arojioBke coenuHeHus (Bbrxoa 39 %).

'H-AAMP (400 MI'u, IMCO-ds): & [m.o.] = 14.79 (s, 1H), 13.69 (t, 1H), 8.39 (s,
1H), 8.24 (d, 1H), 7.81 (dd, 1H), 7.73 (s, 1H), 7.26 - 7.33 (m, 2H), 7.11 (t, 1H), 4.67
(d, 2H), 4.16 (t, 2H), 3.84 - 3.95 (m, 2H), 3.74 - 3.79 (m, 1H), 3.71 (s, 3H), 3.59 -
3.70 (m, 2H), 3.45 - 3.54 (m, 2H), 3.11 - 3.20 (m, 2H), 2.78 (t, 2H).

XKX-MC (meton 2): Ry = 1.07 mun; MC (ESI nonoxur.): m/z = 519.2 [M+H]".
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IlpoMeskvTOoYHOE coeJUHEeHHe 6-2

N-(3-xno0p-2-metokcudennn)-4-{[(3-{[(25)-1,4-nnokcan-2-

W |METOKCH § MUPUANH-4-UJT)METUI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuiponupuanH-3-

KapOoTroamus
C Hy Cl
( ]“‘\\
Cmech N-(3-xnmop-2-metokcudenun)-4-ruapokcu-2-okco-1,2,5,6-

TeTParuapoONupuanH-3-KapOoTnoamuna (MpoOMeKyTOYHOE coenuHeHue S5-1, 866 wr,
2.77 mmonb) u 1-(3-{[(25)-1,4-au0oKCaH-2-MI|METOKCH } MUPUANH-4-UJI)METAHAMUHA
(mpomesxyTouHOe coenuHenue 2-8, 776 wmr, uncrora 80%, 2.77 mmonr) B ACN (22
M) obpadateiBanu N, O-6uc(rpumeruncunuinjaueramunom (2.05 miu, 8.6 mmonb, CAS
10416-59-8) u mnepememmuBanu npu 80°C B TeueHue 4 4. PeakIMOHHYIO CMeECh
KOHIIEHTPUPOBAJIM NpPU NOHHWKEHHOM JAAaBJIEHHU U OYHUINAIM C MOMOINbBI (udim-
xpomartorpaduu (cunukarens, XM / EtOH, rpaguent 0-20%) ¢ nmonyuenuem 1.23 r
(aucrora 95%, BbIxOA 81%) yKa3aHHOTO B 3arOJIOBKE COEAUHEHUS .

'H-SIMP (400 MI'u, JIMCO-de): & [m.a.] = 2.78 (t, 2H), 3.16 (td, 2H), 3.40 -
3.54 (m, 3H), 3.59 - 3.69 (m, 2H), 3.71 (s, 3H), 3.73 - 3.79 (m, 1H), 3.83 - 3.95 (m,
2H), 4.16 (t, 2H), 4.67 (d, 2H), 7.11 (t, 1H), 7.27 - 7.33 (m, 2H), 7.73 (br s, 1H), 7.81
(dd, 1H), 8.24 (d, 1H), 8.39 (s, 1H), 13.69 (s, 1H), 14.79 (s, 1H).

XKX-MC (meron 2): Ry = 1.09 mun; MC (ESI nonoxur.): m/z = 519 [M+H]".
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IlpomeskvTouHoe coefuHeHue 6-4

4-[({3-[(1,4-nuokcaH-2-uUI)METOKCH |NUpUAUH-4-ua } MeTns )aMuHo |-N-(3-drop-

2-metokcudenmn)-2-okco-1,2,5,6-rerparuaponupuaun-3-kapboTuoaMun

&b
E]”

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJsi  NPOMEXYTOYHOTO
coeguHeHuss  6-1, ¢ N-(3-¢prop-2-meTokcupeHun)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuAPONUPHUANH-3-KapOoTHOAMHAOM (MIPOMEKYTOUHOE coenuHeHue S5-4, 179 wr,
604 wmxmonb) u 1-{3-[(1,4-auOKCaH-2-MJI)METOKCHU |TUPUANH-4-HJT } METAHAMUHOM
(mpomexyTouHoe coenmHenue 2-1, 190 mr, 845 MKMosb) B KayecTBE HCXOMHBIX
BemecTB, 120 mr (Beixoxg 34 %) yka3aHHOrO B 3arojOBKE COEAMHEHUS IOJYydYayH
1ocje HAarpeBaHUs B TeYEHHE 2 Y M OYHCTKH C NOMOLIbI (udm-xpomartorpaduu
(amuuodasusiii cunukarens, JIXM / EtOH, rpaguent 0-10 %).

'H-AAMP (400 MI'n, IMCO-ds): & [m.1.] = 14.74 (s, 1H), 13.70 (br t, 1H), 8.39
(s, 1H), 8.24 (d, 1H), 7.64 - 7.73 (m, 2H), 7.30 (d, 1H), 7.02 - 7.14 (m, 2H), 4.67 (d,
2H), 4.13 - 421 (m, 2H), 3.84 - 3.95 (m, 2H), 3.59 - 3.77 (m, 4H), 3.40 - 3.53 (m,
2H), 3.13 - 3.22 (m, 2H), 2.68 - 2.80 (m, 2H), 1.59 (br s, 1H), 0.93 - 1.39 (m, 1H).

XKX-MC (meton 2): Ry =1.01 mun; MC (ESI nonoxur.): m/z = 503 [M+H]".

Ilpome:kvrouHoe coeguHenue 6-7

N-(2,3-nuxnopdenun)-4-[({3-[(1,4-nnoKCcaH-2-UIT)METOKCH |TUPUAUH-4-

WJI } METUIT)aMUHO)|-2-0kco0-1,2,5,6-TeTparuiponupuanH-3-kapOoTHoamMug

&f)
E]”
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HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Ui HPOMEXYTOYHOTO
COeMHEeHUs 6-1, c N-(2,3-nuxnopdenun)-4-rungpokcu-2-okco-1,2,5,6-
TETParuApONUpUANH-3-KapOoTnoaMuioM (MpoMexyTouHoe coeauHenue 5-7, 160 wr,
504 wmxmonb) wu 1-{3-[(1,4-anM0KCaH-2-MJI)METOKCHU |MTUPUAHH-4-HJI } METAHAMHUHOM
(mpomexxyTouHoe coenmHeHue 2-1, 158 mr, 706 MKMOJb) B KauecTBE HCXOITHBIX
BemecTtB, 110 mMr (Beixom 35 %) yka3aHHOrO B 3arojiOBKE€ COEIWHEHUs MOJydau
NOCJie HArpeBaHUs B TeYEHHE 2 4 M OYHCTKH C NOMOLIbI (usm-xpomartorpaduu
(amunodazubiii cunukarens, JIXM / EtOH, rpaguent 0-10 %).

'H-AAMP (400 MI'n, IMCO-ds): & [m.o.] = 14.90 (s, 1H), 13.66 (t, 1H), 8.39 (s,
1H), 8.24 (d, 1H), 7.75 (br s, 1H), 7.55 (dd, 1H), 7.51 (dd, 1H), 7.28 - 7.38 (m, 3H),
4.68 (d, 3H), 4.14 - 4.21 (m, 2H), 3.87 - 3.90 (m, 1H), 3.72 - 3.76 (m, 1H), 3.64 - 3.67
(m, 1H), 3.58 - 3.63 (m, 1H), 3.35 -3.53 (m, 3H), 2.79 (1, 2H).

XKX-MC (meron 2): Ry = 1.08 mun; MC (ESI nonoxur.): m/z = 523 [M+H]".

IlpomeskvrouHoe coennnenue 6-10

N-(3-xnop-2-metundennn)-4-[({3-[(1,4-a1uoKcaH-2-M1)METOKCH |TUPUAUH-4-

WJI } METUIT)aMUHO|-2-0kc0-1,2,5,6-TeTparuaiponupuanH-3-kapOoTuoamusg

anes
Ef

HUcnonp3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY JIJs  NPOMEXYTOYHOTO
COeUHEeHUs 6-1, c N-(3-xnop-2-metunpenunn)-4-rugpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOAMIIOM (TIPOMEKyTOUHOE coenuHerue 5-10, 189 wmr,
637 wxmonb) u 1-{3-[(1,4-au0OKCaH-2-MJI)METOKCHU |TUPUANH-4-HJT } METAHAMUHOM
(mpomexyTouHoe coenmHenue 2-1, 200 mr, 892 MKMOJIb) B KayeCTBE HCXOMHBIX
BemecTB, 180 mr (Beixoxm 56 %) yka3aHHOrO B 3arojOBKE COEAMHEHUS MOJIYYasH
[oCJie HArpeBaHUs B TEYEHHE 2 4 M OYHCTKH C NOMOLIbK (udm-xpomarorpadun
(amunodazusiii cunmukarens, JIXM / EtOH, rpaguent 0-10 %).

'H-AAMP (400 MI'u, IMCO-ds): & [m.n.] = 14.54 (s, 1H), 13.64 (br t, 1H), 8.38
(s, 1H), 8.24 (d, 1H), 7.69 (br s, 1H), 7.28 - 7.37 (m, 2H), 7.13 - 7.26 (m, 2H), 4.65
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(d, 2H), 4.14 - 420 (m, 2H), 3.74 - 3.88 (m, 3H), 3.63 - 3.71 (m, 2H), 3.42 - 3.53 (m,
2H), 3.14 - 3.31 (m, 2H), 2.77 (t, 2H), 2.16 (s, 3H).
XKX-MC (meton 2): Ry = 1.09 mun; MC (ESI nonosxur.): m/z = 501 [M+H]".

IIpome:kvrouyHoe coequHenue 6-11

N-(3-xnop-2-metokcudennn)-4-{[(3-{[(3R)-4-meTunmopdonuH-3-
W1 |METOKCH } MUPUAUH-4-UJT)METUJ |aMUHO }-2-0KCc0-1,2,5,6-TeTparuAponupuanH-3-

kapboTHOamMun

CHj; Cl

1
HN N
| H
NH
|\
0 N

N
ne

HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY [JIsI  HPOMEXYTOYHOTO
coequHeHus  6-1, ¢ N-(3-xnop-2-meTokcudeHun)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuApONUupUanH-3-KapOoTrnoaMunoM (MpoMexkyTouHoe coeauneHue 5-1, 142 wr,
407 MKMOJIb) " 1-(3-{[(3R)-4-meTunmMopdoauH-3 -1 |METOKCH | TUPUIUH-4-
Wi)MEeTaHAMHUHOM (MpOMEXyTOuHOe coenuHeHue 2-2, 116 wmr, 489 wmkmoibp) B
Ka4eCcTBEe HCXOAHBIX BemecTB, 85.6 mr (Beixom 36 %) ykKa3aHHOrO B 3arojioBKe
COEUHEHHUsl MOJydYallu IOCJie HarpeBaHUs B Te€UEHHE 3 Y U OUUCTKH C MOMOLIBIO
npenaparuBaoit BOXX (metox 10, rpaxguent: 0.00 — 0.50 mun 30% B, 0.50 — 6.00
muH 30 — 70% B).

'H-AAMP (400 MI', IMCO-d¢): & [m.1.] = 14.79 (s, 1H), 13.67 (br t, 1H), 8.41
(s, 1H), 8.24 (d, 1H), 7.81 (dd, 1H), 7.73 (br s, 1H), 7.28 - 7.33 (m, 2H), 7.11 (t, 1H),
4.67 (br d, 2H), 4.31 (dd, 1H), 4.05 (dd, 1H), 3.90 (dd, 1H), 3.67 - 3.73 (m, 4H), 3.50
(td, 1H), 3.34 - 3.40 (m, 1H), 3.13 - 3.21 (m, 2H), 2.79 (t, 2H), 2.63 - 2.70 (m, 1H),
2.19 -2.33 (m, 4H), 1.46 - 1.76 (m, 1H).

XKX-MC (meron 2): Ry = 1.08 mun; MC (ESI nonoxwur.): m/z = 532.5 [M+H]"
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IlpomeskvrouHoe coequHeHue 6-12

N-(3-¢pTop-2-merokcudenmn)-4-(((3-ruapOoKCUNTUPUANH-4-1JT)METHI )aMHHO )-2 -
okco-1,2,5,6-rerparuaponupuaus-3-kapooTnoaMun
Q Hy F
O S§

0
N
| H
YO
H
HO N

Cwmech 4-(amunometun)nupuanH-3-omaa (CAS 20485-35-2, 75 r, 0.604 monp) u

HN

N-(3-¢pTop-2-meTokcudennn)-4-ruipokcu-2-okco-1,2,5,6-reTparuipOnupuInH-3 -
kapboTuoamuna (mpomexkytouHoe coenunenue 5-4, 150 r, 0.506 mons) 8 DMA (1.2 i)
nepemewmnBanu npu 120°C B Teuenue 2.5 4 nox azoroM. CMech KOHLEHTPUPOBAIU B
BaKyyMe€ C yAaJieHHeM OOJNbIIed YacTH pacTBOpUTENsA. Te€MHO-KOPUYHEBBIH PAacTBOP
mennenHo pobaBmsumm Kk EtOAc (8 ) mpu mnepememmBanuu. IlonydeHHy B
pe3yibTaTe cMechb HNpOMbIBaNH BO#OH (2.5 ;1) u constHbIM pactBopoM (2.5 n X 2).
Oprannueckyrw ¢a3zy cymunu Hajg cyiabdaroM HaTpus, GUIBTPOBAIU H
KOHIleHTpUpoBainu B Bakyyme. Octatok cycnenaupoBaimu B EtOAc (300 min) wu
¢unprpoBanu. Ocanok Ha QUIBTPE CYLIUJIU B BaKyyMe C MOJIYYEHHEM YKa3aHHOI'O B
3arosioBke coenuHeHus (87 r, Boixon 47 %) B BUJE KEITOrO TBEPAOTO BELIECTBA.

'H AMP (400 MI'u, IMCO-de): & [m.i.] = 14.73 (s, 1H), 13.69 (t, 1H), 10.28 (s,
1H), 8.21-8.13 (m, 2H), 7.67-7.66 (m, 2H), 7.10 (br.s, 1H), 7.09-7.04 (m, 2H), 4.61
(d, 2H), 3.79 (s, 3H), 3.16 (t, 2H), 2.77 (t, 2H).
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IlpomeskvTouHoe coequHeHue 6-15

N-(3-xn0p-2-metoxkcudennn)-4-[({3-[(4-meTunmopponun-2-
WJI)METOKCH |TUPUANH-4-UJ } METUIJI)aMUHO|-2-0kc0-1,2,5,6-TeTparuiponupuant-3-

KapOoTroamus

HC  Cl

é(mﬁ)
Ef

CH3

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coeguHeHuss  6-1, ¢ N-(3-¢prop-2-meTokcupenun)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuAPONUPHUANH-3-KapOoTHoaMuaoM (MpoMekyTouHoe coenuHeHue S5-4, 100 wr,
320 MKMOJIb) u 1-(3-{[4-meTunmopPonuH-2-ua|METOKCH } TUPUIUH-4 -
uja)MeTaHAaMUHOM (TpoMexyTouHoe coenuHenue 2-3, 114 wmr, 480 wMkmoab) B
KadyecTBe HUCXOAHBbIX BemecTB, 74.3 mr (uucrora 80 %, BbIXOA 35 %) yka3aHHOTO B
3aroJIOBKe COEJUHEHUs] MOJydasld IOCJIe HAarpeBaHUus B Te4deHHe 4 4 U OUYHUCTKHU C
nomombo  udm-xpomarorpadun  (amunodasHbiii  cunukarenb, JAXM / EtOH,
rpaaueHt 0-10 %).

'H-AMP (400 MI'uy, AMCO-d6) 6 [m.n.]: 1.880 (0.45), 2.176 (4.07), 2.186
(0.73), 2.191 (0.45), 2.518 (1.66), 2.523 (1.13), 2.787 (0.65), 2.799 (0.61), 3.162
(0.56), 3.169 (0.54), 3.533 (0.46), 3.539 (0.45), 3.711 (9.24), 3.819 (0.47), 3.823
(0.40), 4.149 (0.65), 4.161 (1.12), 4.176 (0.61), 4.655 (0.80), 4.670 (0.82), 5.759
(16.00), 7.086 (0.63), 7.107 (1.27), 7.127 (0.73), 7.283 (0.77), 7.287 (0.81), 7.302
(0.77), 7.306 (1.39), 7.318 (0.80), 7.723 (0.53), 7.803 (0.59), 7.806 (0.60), 7.823
(0.57), 7.827 (0.53), 8.234 (1.27), 8.246 (1.26), 8.392 (1.87), 14.791 (1.01).

XX-MC (meton 2): Ry = 0.84 mun; MC (ESI nonosxur.): m/z = 532 [M+H]".
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IlpomeskvrouHoe coenuHenue 6-18

N-(3-x10p-5-pTop-2-merokcudenunn)-4-[({3-[(4-meTunmopdponun-2-
WJI)METOKCH |TUPUANH-4-UJ } METUIJI)aMUHO|-2-0kc0-1,2,5,6-TeTparuiponupuant-3-

KapOoTroamus

CHj, Cl

é\» Ki
[Cf

Hj

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coeguHeHus 6-1, ¢ N-(3-xmop-5-¢prop-2-meTokcupenun)-4-rungpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOaAMHAOM (TIpOoMexKyTOouHOe coenuHenue 5-18, 100 mr,
302 MKMOJIb) u 1-(3-{[4-meTunmopPonuH-2-ua|METOKCH } TUPUIUH-4 -
uia)MeTaHAaMUHOM (MpoMexyTouHoe coenuHenue 2-3, 108 wmr, 453 wMkmoab) B
Ka4yecTBEe MCXOJHBIX BemecTB, 166 mr (uucrora 70 %, Bbixox 70 %) ykazaHHOro B
3aroJIOBKE COEAMHEHMs MOJIyYaau MOCiIe OYUCTKH C MOMOLIBI0 (udm-xpomarorpadpuu
(amunodaszubiii cunukareab, XM / EtOH, rpaguent 0-10 %).

'H-AMP (400 MI'u, AMCO-ds): & [m.n.] = 1.881 (0.59), 1.908 (0.51), 1.984
(0.51), 1.991 (0.55), 2.174 (5.75), 2.185 (0.88), 2.191 (2.53), 2.518 (2.46), 2.523
(1.65), 2.581 (0.55), 2.609 (0.49), 2.785 (0.52), 2.798 (0.96), 2.815 (0.60), 3.096
(0.44), 3.161 (0.55), 3.168 (0.51), 3.387 (0.97), 3.535 (0.57), 3.542 (0.68), 3.700
(7.75), 3.786 (0.69), 3.791 (0.73), 3.795 (0.71), 3.810 (0.63), 3.815 (0.70), 3.823
(0.75), 4.115 (0.52), 4.119 (0.55), 4.128 (0.53), 4.154 (0.77), 4.166 (0.94), 4.181
(0.60), 4.672 (0.76), 4.687 (0.77), 5.759 (16.00), 7.267 (0.58), 7.275 (0.65), 7.287
(0.58), 7.295 (0.63), 7.313 (0.77), 7.325 (0.74), 7.792 (0.49), 8.046 (0.50), 8.053
(0.50), 8.073 (0.47), 8.080 (0.47), 8.238 (1.20), 8.250 (1.12), 8.267 (0.55), 8.279
(0.66), 8.399 (1.72), 15.080 (0.94).

XKX-MC (meron 2): R¢=1.11 mun; MC (ESI nonoxwur.): m/z = 550 [M+H]".



10

15

20

25

117

IlpomeskvrouHoe coenfuHenue 6-19

N-(3-x10p-5-pTop-2-merokcudpenun)-4-[({3-[(1,4-nnokcan-2-
WJI)METOKCH |TUPUANH-4-UJ } METUIJ1)aMUHO|-2-0kc0-1,2,5,6-TeTparuiponupuant-3-

KapOoTroamus

&ﬁ
Ef

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coeguneHus 6-1, ¢ N-(3-xmop-5-¢prop-2-meTokcupenun)-4-rugpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOAMHIOM (TIpOMeKyTOuHOE coenuHenue 5-18, 100 mr,
302 wmxmonb) u  1-(3-{[1,4-auoKCaH-2-MJI|METOKCH | MTUPUANH-4-UI)METAHAMUHOM
(mpomesxyTouHoe coenuHeHue 2-1, 94.9 mr, 423 MKMONb) B KadyeCTBE HCXOMHBIX
BemecTB, 160 mr (uucrora 90 %, Beixon 89 %) yka3aHHOTrO B 3aroJIOBKE COCIUHEHMUS
NOJIy4aJll MOCJ€ OYUCTKH € MoMOIbk ¢iusm-xpomarorpadpuu (cunukarenb, AXM /
EtOH, rpaguent 0-30 %).

'H-SIMP (400 MTI', AMCO-ds) & [m.a.]: 0.821 (0.41), 0.904 (0.45), 1.035
(8.84), 1.052 (16.00), 1.070 (9.56), 1.154 (1.90), 1.172 (3.66), 1.189 (1.72), 1.987
(6.85), 2.518 (1.36), 2.522 (0.92), 2.790 (0.61), 3.157 (0.42), 3.404 (1.39), 3.417
(1.49), 3.421 (4.01), 3.434 (4.35), 3.439 (4.40), 3.452 (4.43), 3.457 (1.21), 3.461
(0.53), 3.469 (1.28), 3.501 (0.40), 3.652 (0.66), 3.655 (0.65), 3.702 (7.42), 3.750
(0.43), 3.785 (0.67), 3.788 (0.43), 3.890 (0.58), 3.999 (0.46), 4.017 (1.36), 4.035
(1.39), 4.053 (0.47), 4.156 (0.56), 4.165 (0.77), 4.179 (0.54), 4.343 (2.52), 4.356
(4.91), 4368 (2.35), 4.683 (0.68), 4.697 (0.68), 7.272 (0.48), 7.280 (0.60), 7.293
(0.51), 7.300 (0.64), 7.305 (0.63), 7.317 (0.62), 7.800 (0.42), 8.032 (0.40), 8.040
(0.42), 8.059 (0.41), 8.066 (0.40), 8.242 (0.98), 8.254 (0.94), 8.394 (1.43), 15.078
(0.82).

XKX-MC (meron 2): Ry = 1.14 mun; MC (ESI nonoxur.): m/z = 537 [M+H]".
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IlpomeskvrouHoe coennHenue 6-20

N-(3-¢pTop-2-merokcudennn)-4-{[(3-{[(35)-4-meTunmopponun-3-

W |METOKCH § MUPUANH-4-UJT)METUI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuiponupuanH-3-
KapOoTroamus

CHy F

o s°©
HN N
o8

NH
AN

ol/N

I
Vos,, (\O
e N

Hcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coequHeHuss  6-1, ¢ N-(3-¢prop-2-meTokcupenun)-4-rugpokcu-2-okco-1,2,5,6-
TETParuApONUPUANH-3-KapOoTHoaMuioM (MpoMexxyTouHoe coenuHeHue 5-4, 200 wr,
675 MKMOJIb) u 1-(3-{[(35)-4-meTunmopdonun-3-ua|METOKCH } TUPUIUH-4 -
uja)MeTaHAMUHOM (MpoMexyTouHoe coenuHenue 2-4, 208 wmr, 877 MKMOJb) B
KauecTBe MCXOAHBIX BemecTB, 105 mr (uucrora 99 %, Bbixoxg 30 %) yka3aHHOro B
3aroJIOBKe COEJUHEHUs] MOJydasld IOCJHe HAarpeBaHUs B Te4eHHEe 3 4 U OUYHUCTKHU C
noMoIbio npenapatusHoit BOXKX (metrox 10, rpanuent: 0.00 — 0.50 mun 15% B, 0.50
—6.00 mun 15 — 55% B).

'H-AMP (400 MTI'u, AMCO-ds): & [m.o.] = 2.195 (0.50), 2.203 (0.62), 2.221
(0.73), 2.224 (0.80), 2.229 (0.79), 2.232 (0.77), 2.250 (0.69), 2.258 (0.63), 2.287
(16.00), 2.322 (0.48), 2.326 (0.65), 2.331 (0.46), 2.518 (2.86), 2.522 (1.80), 2.645
(0.60), 2.651 (1.24), 2.658 (0.75), 2.664 (0.58), 2.668 (0.75), 2.673 (0.96), 2.680
(1.16), 2.687 (0.56), 2.760 (1.14), 2.776 (2.31), 2.793 (1.34), 3.134 (0.86), 3.142
(0.98), 3.152 (1.59), 3.158 (1.51), 3.167 (0.87), 3.175 (0.73), 3.347 (1.31), 3.371
(1.26), 3.375 (1.37), 3.398 (1.19), 3.473 (0.50), 3.480 (0.60), 3.501 (0.98), 3.507
(0.98), 3.527 (0.72), 3.533 (0.60), 3.677 (0.56), 3.683 (1.07), 3.690 (0.58), 3.704
(0.46), 3.711 (0.82), 3.718 (0.41), 3.780 (13.85), 3.783 (13.72), 3.884 (0.99), 3.892
(0.99), 3.912 (0.89), 3.920 (0.88), 4.029 (0.98), 4.044 (1.01), 4.054 (1.17), 4.070
(1.12), 4.291 (1.18), 4.302 (1.21), 4.317 (1.03), 4.327 (0.97), 4.658 (1.87), 4.674
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(1.89), 7.044 (0.58), 7.049 (1.31), 7.065 (1.59), 7.069 (2.63), 7.075 (1.64), 7.085
(1.41), 7.090 (0.58), 7.096 (1.44), 7.101 (1.44), 7.117 (0.56), 7.122 (0.41), 7.296
(2.20), 7.308 (2.24), 7.653 (1.44), 7.658 (0.89), 7.670 (1.15), 7.676 (0.86), 7.704
(1.58), 8.236 (3.27), 8.247 (3.17), 8.411 (4.92), 13.661 (0.56), 13.676 (1.10), 13.690
(0.53), 14.736 (2.92).

XKX-MC (meton 6): Rt = 0.62 mun; MC (ESI nonoxur.): m/z = 516 [M+H]".

IIpome:kyrouHoe coequHenue 6-21

N-(3-xn0p-2-metokcudenmn)-4-{[(3-{[(35)-4-meTunmopdonuu-3-
W1 |METOKCH } MUPUAUH-4-HJT)METHII |aAMUHO }-2-0KCc0-1,2,5,6-TeTparuiponupuanH-3-

kapboTuoamun

CH, Cl

0
o s
HN N
o8
NH
| X
_N

!
""'-(\O
ne

Hcnonp3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Ui  HPOMEXYTOYHOTO
coequHenuss  6-1, ¢ N-(3-xmop-2-meTokcudeHus)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuApONUPUINH-3-KapOoTnoaMunoM (MpoMexxyTouHoe coeaunenue 5-1, 200 wr,
639 MKMOJIb) u 1-(3-{[(395)-4-meTunmopdonuH-3-ui|METOKCH } TUPUIUH-4 -
uji)MeTaHAaMUHOM (MpoMekyTouHoe coenunenue 2-4, 197 wmr, 831 wMkmoab) B
KadyecTBe MCXONHBIX BemecTB, 102 mr (uucrora 99 %, Beixox 30 %) yka3aHHOro B
3arojIOBKE€ COEIMHEHHUs MOoJydalu Iocjie HarpeBaHus B TedeHue 3 4 mpu 120°C u
OYHCTKHU ¢ momoInbio npenaparusHoit BOXKX (meton 10, rpaguent: 0.00 — 0.50 mun
15% B, 0.50 — 6.00 mun 15 — 55% B).

'H-AMP (400 MI'u, AMCO-d6) 6 [m.n.]: 2.288 (3.78), 2.327 (0.47), 2.518
(1.87), 2.523 (1.27), 2.651 (0.43), 2.665 (0.45), 2.669 (0.59), 2.673 (0.55), 2.679
(0.47), 2.769 (0.69), 2.786 (1.40), 2.803 (0.81), 3.141 (0.53), 3.148 (0.61), 3.157
(0.97), 3.164 (0.93), 3.174 (0.53), 3.181 (0.44), 3.346 (0.55), 3.372 (0.52), 3.506
(0.45), 3.684 (0.50), 3.712 (16.00), 3.883 (0.44), 3.891 (0.53), 3.912 (0.42), 4.293
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(0.54), 4.304 (0.56), 4.319 (0.47), 4.329 (0.44), 4.663 (1.08), 4.679 (1.10), 7.088
(1.04), 7.108 (2.24), 7.128 (1.28), 7.285 (1.42), 7.289 (1.49), 7.301 (1.47), 7.305
(1.46), 7.309 (1.44), 7.312 (1.47), 7.726 (0.92), 7.794 (1.07), 7.797 (1.08), 7.814
(1.02), 7.818 (0.96), 8.238 (1.81), 8.250 (1.65), 8.413 (3.11), 13.667 (0.68), 14.787
(1.82).

XKX-MC (meton 6): Rt = 0.68 mun; MC (ESI monoxwur.): m/z = 532 [M+H]".

Ilpome:kyrounoe coefuHenue 6-22

mpem-6ytun (25)-2-[({4-[({5-[(3-¢pTop-2-MeTOoKCUDeHnT)kKapOaMOTHOWT |-6-
okco-1,2,3,6-Terparuaponupuaua-4-uj } aMUHO )METHII |TUPUIUH-3 -

W1} OKCH)MeTuJ |MoponnH-4-kapOokcuiaaT
(CI;H3 F
HN N
|l H
T O
H
N
0 NS
0 ‘\\\l
S

O/gO

HsC L e Hs

HUcnonb3yst MeTOH, AQHAJOTHYHBIA  OMHMCAHHOMY IJisi  NPOMEXKYTOYHOTO
coequHenuss  6-1, ¢ N-(3-¢prop-2-meTokcupenun)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuAPONUPHUANH-3-KapOoTHOAMUAOM (MIPOMEXKYTOUHOEe coenuHeHue 5-4, 1.00 1,
3.37 MMOJIb) u mpem-0yTUI (25)-2-({[4-(amuHOMETHUN ) TUPUINH-3 -
ui|okcu y MmeTiin ) MoponuH-4-kapOokcuIaToM (IPOMEKYTOUHOE coenquHenue 2-5, 1.53
r, 4.72 MMOJIb) B KaduecTBe UCXONHBIX BemecTs, 1.43 r (uucrora 70 %, BBIXON 49 %)
YKa3aHHOT'O B 3arojIOBKE COEJMHEHHUs IMOJyYaJid MOCJe HarpeBaHUsl B TeYeHHEe 6 4 U
OYHCTKH ¢ momMomb (uau-xpomarorpaduu (cunukarensb, [IXM / EtOH, rpaguent 0-
20 %).

'H-AMP (400 MI'u, IMCO-ds): 6 [m.o.] = 1.035 (6.69), 1.052 (16.00), 1.070
(7.70), 1.394 (4.63), 1.401 (2.39), 1.405 (3.46), 2.331 (0.41), 2.518 (1.92), 2.523
(1.41), 2.673 (0.42), 3.404 (1.10), 3.417 (1.21), 3.422 (3.66), 3.435 (3.78), 3.440
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(3.26), 3.452 (3.33), 3.457 (1.19), 3.469 (1.18), 3.780 (2.11), 3.782 (2.08), 3.797
(0.42), 3.857 (0.84), 3.860 (0.83), 4.219 (0.41), 4.231 (0.42), 4.344 (2.52), 4.356
(4.87),4.369 (2.35), 8.241 (0.54), 8.253 (0.53), 8.402 (0.81), 14.735 (0.40).
XKX-MC (meton 2): Ry = 1.19 mun; MC (ESI nonosxur.): m/z = 602 [M+H]".
IlpoMe:KYTO4YHOE coeiuHeHHe 6-24
N-(3-xn0p-2-metokcudennn)-4-[({3-[2-(1,4-a1uoKcaH-2-U1)3TOKCH |TUPUAUH-4 -

WJ1} METHUJT)aMUHO |-2-0kc0-1,2,5,6-TeTparuaponupuarH-3-kapOoTuoamMmumn

CH, Cl

|

o)
She

HN N

| H

NH

HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Ui  HPOMEXYTOYHOTO
coenuHeHuss  6-1, ¢ N-(3-xnop-2-meTokcudpeHmn)-4-rugpokcu-2-okco-1,2,5,6-
TEeTPAaruapOoNUpHANH-3-KapOoTHOAMUIOM (IIPOMEXYyTOUHOEe coenuHeHue S5-1, 200 wr,
639 wmkmonb) u 1-(3-{2-[1,4-nroKCcaH-2-UJ|3TOKCHU | MTUPUANH-4-UJT)METAHAMHUHOM
(mpomexyToyHOoe coenuHeHue 2-6, 198 wmr, 831 MKMOJIb) B KayecTBE HCXOMHBIX
BemecTB, 110 mr (yucrora 96 %, Beixox 31 %) yka3aHHOTO B 3ar0JIOBKE COEIUHEHUS
noJiydyaiau Tmnocje HarpeBaHusi B TedeHue 3 4 mpu 130°C U OYHUCTKH C TOMOIIBIO
npenaparuaoit BOXX (metox 10, rpaxguent: 0.00 — 0.50 mun 15% B, 0.50 — 6.00
muH 15 — 55% B).

'H-AMP (400 MI'u, IMCO-ds) 6 [m.a.]: 1.792 (0.45), 1.812 (0.43), 1.838
(0.40), 1.850 (0.42), 2.518 (1.13), 2.523 (0.78), 2.763 (0.87), 2.771 (0.86), 2.780
(0.52), 2.786 (0.47), 3.140 (0.51), 3.148 (0.57), 3.156 (0.97), 3.164 (0.96), 3.173
(0.50), 3.181 (0.43), 3.197 (0.60), 3.224 (0.94), 3.227 (0.95), 3.253 (0.64), 3.445
(0.75), 3.452 (0.83), 3.471 (0.48), 3.480 (0.60), 3.545 (0.45), 3.551 (0.53), 3.573
(0.70), 3.580 (0.81), 3.605 (0.86), 3.611 (1.14), 3.617 (0.53), 3.638 (0.55), 3.644
(0.47), 3.689 (0.92), 3.697 (1.10), 3.712 (16.00), 3.718 (2.12), 3.744 (0.88), 3.749



10

15

20

122

(0.65), 4.203 (0.84), 4.219 (1.35), 4.232 (0.58), 4.238 (0.56), 4.656 (1.44), 4.670
(1.43), 7.089 (1.01), 7.110 (2.16), 7.130 (1.25), 7.286 (1.37), 7.289 (1.46), 7.306
(2.13), 7.310 (1.42), 7.317 (1.10), 7.726 (0.93), 7.802 (1.03), 7.806 (1.05), 7.823
(0.99), 7.826 (0.93), 8.225 (1.23), 8.237 (1.18), 8.373 (1.98), 13.695 (0.65), 14.792
(1.75).
XKX-MC (metox 6): Rt = 0.90 mun; MC (ESI monoxwur.): m/z = 533 [M+H]".
IIpome:kyTOUYHOE coenHeHue 6-27

mpem-6ytun (25)-2-[({4-[({5-[(3-xm0p-5-PTop-2-

MeTokcudenm)kapbamoTron|-6-okco-1,2,3,6-TeTparuAponupuanH-4-

WJ1 } aMUHO )METUJ |TUPUANH-3 -1 } OKCH )MeTuJ |MoponnH-4-kapOokcunar

CH3

@%
RJ

O O

HC LieHs

Ucnonp3yst MeTOH, AHAJOTHYHBIA  OMHMCAHHOMY IJisi  NPOMEXKYTOYHOTO
coequnenus 6-1, ¢ N-(3-xmop-5-¢prop-2-meTokcudenun)-4-rungpokcu-2-okco-1,2,5,6-
TeTPAruAPONUPUAUH-3-KapOOTHOAMUIOM (TIPOMEKYTOUHOE coenuHenue S5-18, 225 mr,
680 MKMOJIb ) u mpem-0yTUI (25)-2-({[4-(amuHOMETHUN ) TUPHUINH-3 -
ui|okcu y MeTiin )MopponuH-4-kapOokcuiaToM (IPpOMeKyTOYHOe coenuHeHue 2-5, 308
Mr, 952 MKMOJIb) B Ka4eCcTBe MCXOAHBIX BemecTB, 150 mr (uucrtora 80 %, BbIXOH 28
%) YKa3aHHOTO B 3aroJIOBKE COCIMHEHUs MOJy4YaJl MOCJe HarpeBaHUsl B TeUeHUE 6 U
U OYHMCTKHU ¢ moMoInbio ¢uam-xpomarorpadun (cunukarens, AXM / EtOH, rpanguent
0-20 %).

'H-AMP (400 MI'n, AMCO-d6) 6 [m.x.]: 1.035 (2.70), 1.052 (5.86), 1.070
(3.02), 1.232 (0.46), 1.389 (16.00), 1.405 (6.16), 1.419 (1.21), 2.331 (0.75), 2.430
(0.47), 2.447 (0.51), 2.518 (3.46), 2.523 (2.53), 2.673 (0.75), 2.772 (0.61), 2.789
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(1.14), 2.805 (0.74), 3.137 (0.46), 3.145 (0.53), 3.154 (0.79), 3.161 (0.75), 3.405
(0.58), 3.417 (0.72), 3.422 (1.54), 3.435 (1.70), 3.440 (1.70), 3.445 (0.63), 3.452
(1.56), 3.457 (0.61), 3.469 (0.63), 3.655 (0.79), 3.699 (12.68), 3.719 (0.53), 3.732
(0.75), 3.738 (0.84), 3.757 (0.49), 3.764 (0.44), 3.787 (2.07), 3.821 (0.49), 3.842
(0.93), 3.870 (0.40), 4.225 (1.58), 4.237 (1.60), 4.344 (0.84), 4.357 (1.63), 4.370
(0.82), 4.681 (1.14), 4.696 (1.11), 5.759 (0.75), 7.267 (0.93), 7.275 (1.12), 7.287
(0.96), 7.295 (1.05), 7.311 (0.79), 7.323 (0.79), 7.799 (0.77), 8.031 (0.67), 8.038
(0.68), 8.057 (0.67), 8.065 (0.63), 8.245 (1.81), 8.257 (1.63), 8.290 (0.54), 8.410
(2.60), 13.671 (0.58), 15.074 (1.58).
XKX-MC (meron 2): Ry = 1.30 mun; MC (ESI nonoxur.): m/z = 636 [M+H]".

Ilpome:kvrouHoe coeqfuHenue 6-29

N-(3-xnop-2-3tundenun)-4-[({3-[(4-meTunmopOoNnH-2-1JT)METOKCH | THPUAUH-

4-un}meTun)amMuHo|-2-okco-1,2,5,6-TeTparuAponupuanH-3-KapOoTHOAMU

H

N__O
NZ o S CH3
™ | NHHN Cl

o0

Ucnonb3yst MeTOH, AHAJOTHYHBIA  OMHMCAHHOMY JIJs  NPOMEXKYTOYHOTO
COeIMHeHUs 6-1, c N-(3-xn0p-2-3Tundenun)-4-rungpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPUANH-3-KapOoTHOAMUIOM (TIPOMEKYTOUHOE coenuHerue 5-29, 300 mr,
965 MKMOJIb) u 1-(3-{[4-meTunmoponrH-2-1U|METOKCH } TUPUIUH-4 -
WJI)METaHAMHHOM (IIpOMEXyTO4YHOe coenuHeHue 2-3, 321 mr, 1.35 MMob) B KauecTBe
ucxonueix BemecTs, 300 mr (uucrora 80 %, Beixom 47 %) yka3aHHOTO B 3aroJiIOBKe
COEAMHEHHUs] TOJIy4aJIH TOCJIe HArpeBaHHS B TEYEHHE 6 4 U OYHCTKH C TOMOIIBIO
dmsum-xpomarorpaduu (cunukarens, JAXM / EtOH, rpaguent 0-20 %).

'H-AAMP (400 MI'n, IMCO-ds): & [m.o.] = 0.798 (0.84), 0.814 (0.93), 0.821
(0.93), 0.840 (0.43), 0.886 (0.53), 0.904 (1.07), 0.922 (0.50), 1.035 (9.51), 1.052
(16.00), 1.066 (1.09), 1.070 (9.08), 1.073 (1.50), 1.232 (0.45), 1.874 (0.59), 1.901
(0.47), 1.907 (0.59), 1.983 (0.41), 1.990 (0.52), 2.178 (5.56), 2.195 (1.38), 2.202
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(0.47), 2.331 (0.74), 2.518 (3.86), 2.522 (2.50), 2.580 (0.57), 2.591 (1.05), 2.610
(1.21), 2.673 (0.95), 2.784 (0.95), 2.817 (0.50), 3.162 (0.41), 3.172 (0.69), 3.179
(0.65), 3.404 (1.33), 3.417 (1.38), 3.421 (3.41), 3.434 (3.43), 3.439 (3.91), 3.452
(4.01), 3.457 (1.15), 3.469 (1.19), 3.529 (0.57), 3.535 (0.57), 3.735 (0.55), 3.784
(0.47), 3.788 (0.47), 3.792 (0.47), 3.812 (0.64), 3.816 (0.62), 4.111 (0.41), 4.123
(0.48), 4.138 (0.83), 4.149 (0.83), 4.154 (0.88), 4.168 (0.74), 4.343 (2.64), 4.356
(5.06), 4.368 (2.39), 4.636 (0.93), 4.651 (0.93), 7.205 (1.50), 7.208 (1.38), 7.218
(2.69), 7.296 (1.02), 7.305 (1.02), 7.308 (1.05), 7.315 (1.17), 7.327 (0.55), 7.701
(0.64), 8.228 (1.50), 8.240 (1.38), 8.282 (0.47), 8.385 (2.07), 13.654 (0.43), 14.636
(1.17).
XKX-MC (meron 2): Ry = 1.14 mun; MC (ESI nonoxur.): m/z = 530 [M+H]".

Ilpomes:kvrouHoe coennnenue 6-30

N-(3-xn0p-2-metokcudennn)-4-[({3-[(5,5-aumeTun-1,4-guokcan-2-
WJT)METOKCH |TUPUANH-4-1J } METHUIJT)aMUHO|-2-0Kc0-1,2,5,6-TeTparuiponupuanH-3-

kapboTuoamun

HUcnonp3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs  NPOMEXYTOYHOTO
coeguHeHuss  6-1, ¢ N-(3-xmop-2-meTokcupeHun)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuAPONUPHUANH-3-KapOoTHOoaMUAOM (MPOMEKYyTOUHOE coenuHeHue S5-1, 200 wr,
639 MKMOJIb) H 1-{3-[(5,5-numernn-1,4-nuoKcaH-2-ua)METOKCH |TUPUANH-4-
U} MeTaHAMUHOM (TpOMekyTo4HOe coenmHenue 2-7, 210 wmr, 831 wmkMonb) B
KadyecTBe MCXOAHBIX BemecTB, 55.0 mr (uucrora 98 %, BeIxOm 15 %) ykazaHHOTO B

3arojlOBKE€ COEIMHEHHUs MOoJydalu Iocjie HarpeBaHus B TedeHue 3 4 mpu 130°C u
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OYHMCTKHU ¢ momoinbio npenaparusHoit BOXKX (meton 10, rpaguent: 0.00 — 0.50 muHn
15% B, 0.50 — 6.00 mun 15 — 55% B).

'H-AMP (400 MI'u, AMCO-ds): & [m.o.] = 1.042 (9.29), 1.249 (8.31), 2.518
(2.85), 2.523 (1.83), 2.752 (0.79), 2.768 (1.57), 2.785 (0.95), 3.147 (0.74), 3.156
(1.18), 3.164 (1.13), 3.299 (1.11), 3.533 (1.90), 3.562 (1.50), 3.628 (0.50), 3.648
(1.21), 3.658 (1.28), 3.667 (1.26), 3.691 (1.55), 3.713 (16.00), 3.720 (1.14), 3.795
(0.51), 3.806 (0.64), 3.817 (0.52), 4.154 (0.42), 4.164 (0.43), 4.180 (1.25), 4.191
(1.23), 4.198 (1.31), 4.212 (1.18), 4.225 (0.43), 4.663 (1.86), 4.678 (1.86), 7.088
(1.13), 7.108 (2.42), 7.128 (1.39), 7.286 (1.58), 7.290 (1.68), 7.305 (2.17), 7.310
(1.58), 7.316 (1.59), 7.729 (1.16), 7.799 (1.26), 7.803 (1.27), 7.819 (1.18), 7.823
(1.14), 8.241 (1.91), 8.253 (1.81), 8.397 (3.02), 13.669 (0.43), 13.683 (0.81), 14.792
(2.17).

XK X-MC (meron 6): Rt = 1.04 mun; MC (ESI nonoxur.): m/z = 547 [M+H]".

Ilpomes:kvrouHoe coenfnHenue 6-33

4-[({3-[(5,5-numeTunn-1,4-n1uoKCcaH-2-UI)METOKCH |TUPUIHH-4-
w1y MeTun)amuHo |-N-(3-¢prop-2-meTokcudennn)-2-okco-1,2,5,6-TeTparuiponupuauH-

3-xapOoTuoamung

CHy F
O
O S
| H
NH
“
Nao o
\/\0
O _ACHs

CHj3

HUcnonp3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coequnenuss  6-1, ¢ N-(3-prop-2-meTokcupenun)-4-rugpokcu-2-okco-1,2,5,6-
TETParuapONUPUANH-3-KapOoTnoaMuioM (mpoMexxyTouHoe coeauHeHue S5-1, 200 wr,
675 MKMOJIb) U 1-{3-[(5,5-numernn-1,4-nuoKcaH-2-ua)METOKCH |TUPUIANH-4-
U} MeTaHAMHHOM (TIIpOMEXKyTO4YHOe coenuHenue 2-7, 221 wmr, 877 MKMOIb) B

KadyecTBe MCXOAHBIX BemecTB, 130 mr (uucrora 96 %, Bbixox 35 %) yka3aHHOro B
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3arojlOBKE€ COEIMHEHHUs MOoJydalu Iocjie HarpeBaHus B TedeHue 2 4 npu 130°C u
O4MCTKHU ¢ momoinbio npenaparusHoit BOXKX (meton 10, rpaguent: 0.00 — 0.50 muHn
15% B, 0.50 — 6.00 mun 15 — 55% B).

'H-AMP (400 MI'ny, IMCO-d6) & [m.a.]: 1.043 (15.59), 1.251 (13.74), 2.518
(2.60), 2.523 (1.78), 2.742 (1.25), 2.759 (2.52), 2.775 (1.52), 3.134 (1.00), 3.142
(1.15), 3.152 (1.86), 3.158 (1.79), 3.167 (1.02), 3.175 (0.86), 3.300 (1.91), 3.535
(3.14), 3.563 (2.56), 3.622 (0.60), 3.630 (0.81), 3.650 (1.97), 3.659 (2.07), 3.668
(2.14), 3.692 (2.45), 3.722 (1.19), 3.782 (15.81), 3.785 (16.00), 3.796 (0.91), 3.808
(1.03), 3.819 (0.82), 3.832 (0.62), 4.155 (0.57), 4.165 (0.61), 4.181 (1.80), 4.192
(1.83), 4.198 (1.91), 4.212 (1.68), 4.225 (0.61), 4.238 (0.55), 4.658 (2.20), 4.672
(2.17), 7.029 (0.54), 7.045 (0.69), 7.050 (1.65), 7.065 (1.84), 7.069 (2.29), 7.071
(2.14), 7.077 (2.06), 7.085 (1.65), 7.093 (0.69), 7.098 (1.72), 7.103 (1.74), 7.119
(0.69), 7.124 (0.54), 7.307 (0.94), 7.317 (0.99), 7.657 (1.74), 7.662 (1.08), 7.676
(1.36), 7.681 (1.03), 7.708 (1.84), 8.254 (0.72), 8.404 (0.81), 13.678 (0.65), 13.693
(1.25), 13.707 (0.60), 14.741 (3.47).

XKX-MC (meron 6): Rt = 0.94 mun; MC (ESI nonoxur.): m/z = 531 [M+H]".

IlpomeskvTouHoe coefuHeHHue 6-35

4-{[(3-{2-[1,4-nuokcaH-2-un|3ToKCH } MUPpUANH-4-11)MeTHI|aMUHO } -N-(3-pTop-

2-metokcudenmn)-2-okco-1,2,5,6-rerparuaponupunun-3-kapoboTuoaMun

CHj F

O

O S
HN N
O
NH

HUcnone3yst MeTOX, AHAJOTWYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coequnenuss  6-1, ¢ N-(3-prop-2-meTokcupenun)-4-rugpokcu-2-okco-1,2,5,6-

TeTPAaruAPONUPHUANH-3-KapOoTHoaMuaoM (MpoMeKyTouHOe coenuHeHue S5-4, 200 wr,



10

15

20

25

127

675 wmxmonb) u 1-(3-{2-[1,4-nroKcaH-2-UJ|3TOKCHU | MTUPUANH-4-UTT)METAHAMHUHOM
(mpomesxyTouHOoe coenuHeHue 2-6, 209 wmr, 877 MKMOJb) B KayeCTBE€ HCXOMHBIX
BemecTs, noay4danu 137 mr (uucrora 96 %, Beixon 38 %) yka3aHHOT'O B 3aroJIOBKE
COEIMHEHUS.

XKX-MC (meton 6): Rt = 0.83 mun; MC (ESI nonoxur.): m/z = 517 [M+H]"

'H-AMP (400 MI'u, AMCO-d6) 6 [m.ao.]: 1.757 (0.42), 1.778 (0.61), 1.793
(0.89), 1.813 (0.86), 1.822 (0.55), 1.826 (0.49), 1.833 (0.54), 1.840 (0.80), 1.852
(0.85), 1.857 (0.64), 1.868 (0.60), 2.518 (2.52), 2.523 (1.61), 2.674 (0.45), 2.735
(0.74), 2.752 (1.68), 2.761 (1.69), 2.769 (1.02), 2.777 (0.89), 3.134 (1.00), 3.142
(1.11), 3.151 (1.92), 3.159 (1.89), 3.168 (0.98), 3.175 (0.85), 3.198 (1.19), 3.224
(1.91), 3.228 (1.91), 3.254 (1.24), 3.421 (0.47), 3.425 (0.68), 3.446 (1.52), 3.453
(1.67), 3.472 (0.99), 3.481 (1.19), 3.545 (0.92), 3.552 (1.09), 3.574 (1.39), 3.580
(1.60), 3.606 (1.73), 3.612 (2.26), 3.618 (1.04), 3.639 (1.07), 3.645 (0.93), 3.690
(1.77), 3.697 (2.11), 3.709 (0.79), 3.719 (3.54), 3.728 (1.41), 3.735 (0.73), 3.744
(1.71), 3.751 (1.33), 3.782 (15.79), 3.784 (16.00), 4.203 (1.78), 4.219 (2.73), 4.232
(1.20), 4.237 (1.18), 4.653 (2.89), 4.667 (2.88), 7.030 (0.49), 7.046 (0.68), 7.051
(1.63), 7.067 (1.82), 7.070 (3.31), 7.077 (2.11), 7.086 (1.65), 7.092 (0.71), 7.098
(1.72), 7.103 (1.73), 7.119 (0.68), 7.124 (0.52), 7.303 (1.99), 7.314 (2.03), 7.660
(1.68), 7.665 (1.06), 7.677 (1.35), 7.683 (1.07), 7.703 (1.84), 8.226 (1.84), 8.237
(1.79), 8.373 (2.98), 13.689 (0.64), 13.704 (1.28), 13.718 (0.60), 14.740 (3.42).

2

IIpomexxyTOouHOE coeauHenune 6-37
N-(3-prop-2-meroxcudenunn)-4-{[(3-{[(3R)-4-meTunmopdonun-3-
W1 |METOKCH } MUPUAUH-4-UJT)METUJ |aMUHO }-2-0Kc0-1,2,5,6-TeTparuAponupuanH-3-

kapboTHoamun

CHj F

0]
She
HN N

| H
NH

|\

o ~zN

o

ne
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HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Ui HPOMEXYTOYHOTO
coeguHeHuss  6-1, ¢ N-(3-¢prop-2-meTokcupeHun)-4-rugpokcu-2-okco-1,2,5,6-
TeTParuApONUPUANH-3-KapOoTuoaMuaoM (MpoMekyTouHoe coenuHeHue S5-4, 200 wr,
675 MKMOJIb) u 1-(3-{[(3R)-4-meTrnmopHOaNH-3 - |METOKCH } TUPUANH-4-
uja)MeTaHAMUHOM (MpOMeEXyTOuHOe coenuHeHue 2-2, 224 wmr, 945 Mkmoab) B
Ka4yecTBe HCXOAHbIX BemecTB, 134 wmr (Bbixon 38%) yka3aHHOTO B 3aroJioBKe
COENMHEHUs MOJydyalu mocjie HarpeBaHust B TeueHne 1 4 mpu 124 °C U O4YUCTKHU C
nomoibto npenapatusHoit BOXKX (meton 10, rpaguent: 0.00 — 0.50 mun 15% B, 0.50
—6.00 muHn 15 — 55% B).

'H-AMP (400 MI'u, AMCO-ds): & [m.n.] = 2.205 (0.86), 2.226 (1.57), 2.254
(1.23), 2.290 (15.27), 2.327 (1.28), 2.654 (2.07), 2.681 (1.95), 2.762 (2.11), 2.779
(3.81), 2.795 (2.41), 3.155 (3.13), 3.374 (3.80), 3.401 (2.16), 3.482 (0.97), 3.504
(1.80), 3.531 (1.16), 3.686 (1.75), 3.714 (1.51), 3.784 (16.00), 3.888 (1.65), 3.916
(1.59), 4.031 (1.27), 4.047 (1.48), 4.057 (1.61), 4.073 (1.47), 4.294 (1.53), 4.304
(1.57), 4320 (1.45), 4328 (1.29), 4.661 (3.52), 4.675 (3.54), 7.031 (0.48), 7.052
(1.50), 7.070 (3.26), 7.087 (1.82), 7.099 (1.95), 7.122 (0.79), 7.299 (2.83), 7.311
(2.84), 7.655 (2.12), 7.672 (2.11), 7.706 (2.52), 8.239 (3.08), 8.250 (2.98), 8.414
(5.21), 13.678 (1.85), 14.738 (3.80).

XKX-MC (meton 6): Ry = 0.64 mun; MC (ESI nonoxur.): m/z = 516 [M+H]".

IIpomexxyTOUuHOE coequHeHHne 6-38

4-[[3-[(5,5-numernn-1,4-nruoKCcaH-2-UJ)METOKCH | -4-MUPUANI |METHIAMHUHO |-N-

(3-¢prop-2-merundennn)-6-okco-2,3-qurunpo-1 H-nupunua-5S-kapOooTuoamMmus

F
HN N
o8
NH
LN
0 ~

o/\H
o
H4C
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HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY [JIsI MPOMEXYTOYHOTO
COeMHEeHUs 6-1, c N-(3-pTop-2-metnndennn)-4-ruapokcu-2-okco-1,2,5,6-
TeTParuAPONUPUANH-3-KapOoTHOAMHIOM (TIPpOMeEKYyTOUHOE coenuHenue 5-38, 350 mr,
1.25 MMOJIb) u 1-{3-[(5,5-numernn-1,4-1noKcaH-2-1J1)METOKCHU |TUPUIUH-4 -
W1} METaHAMHUHOM (TIIPOMEKYyTO4YHOE coenuHenune 2-7, 315 mr, 1.25 MMoOJb) B KauecTBe
UCXOIHBIX BemecTB, 192 mr (Bbixoxm 27%) yka3aHHOTO B 3arojioBKE COEIUHEHUS
noJiydyaiaud mocyie HarpeBaHusi B TedeHue 3 4 npu 120 °C ¥ OYUCTKH C MOMOIIBIO
npenaparuaoit BOXXX (meton 11, rpaguent: 0.00 — 2.00 mun 30% B, 2.00 — 14.00
muH 30 — 70% B).

'H-AMP (400 MI'y, AIMCO-ds): 6 [m.a.] = 1.046 (16.00), 1.253 (14.02), 2.045
(8.35), 2.050 (8.21), 2.063 (1.09), 2.521 (2.37), 2.525 (1.62), 2.741 (1.29), 2.757
(2.61), 2.774 (1.60), 3.145 (1.01), 3.152 (1.15), 3.161 (1.90), 3.168 (1.80), 3.178
(0.99), 3.185 (0.85), 3.298 (1.92), 3.534 (3.17), 3.562 (2.60), 3.617 (0.65), 3.626
(0.83), 3.647 (2.00), 3.656 (2.10), 3.666 (2.13), 3.690 (2.57), 3.719 (1.29), 3.780
(0.43), 3.793 (0.82), 3.803 (1.04), 3.814 (0.83), 3.828 (0.60), 4.148 (0.72), 4.159
(0.78), 4.174 (2.17), 4.186 (2.01), 4.194 (2.14), 4.208 (2.03), 4.220 (0.76), 4.234
(0.69), 4.647 (3.08), 4.662 (3.06), 7.040 (0.87), 7.061 (1.78), 7.074 (1.74), 7.085
(1.37), 7.094 (2.40), 7.189 (0.89), 7.208 (1.38), 7.225 (1.30), 7.244 (0.54), 7.295
(2.49), 7.307 (2.52), 7.686 (1.77), 8.237 (2.54), 8.249 (2.42), 8.393 (3.97), 13.662
(1.07), 14.520 (2.54).

XKX-MC (meton 6): Ry = 0.98 mun; MC (ESI nonoxur.): m/z = 515 [M+H]".

IIpome:xkyrounoe coerunenue 6-40

N-[2-(2,2-ngudpropaTun)-3-propdpennn]-4-[[3-(1,4-nnokcaH-2-UIMETOKCH )-4-

MUPUIUI |METHIAMUHO |-6-0kC0-2,3-quruapo- | H-nupuauu-5-xapbotuoamun

- F
F
s O
N NH
N
XN
H
N
Zo
)
0
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HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Ui HPOMEXYTOYHOTO
coeguHenus 6-1, ¢ N-[2-(2,2-mudTopatun)-3-proppenunn]-4-rugpokcu-2-o0Kkco-
1,2,5,6-TreTparuiponupuaAnH-3-kapooTHOAMUAOM (IIPOMEKYTOUHOE coequHeHue 5-40,
100 wmr, 303 wmkmonb) u  1-{3-[(1,4-amM0OKCaH-2-UJI)METOKCH |THPUIAUH-4-
W1} MeTaHAMUHOM (MpOMeXyTouHoe coeauHenue 2-1, 95.0 wmr, 424 wMkmosb) B
Ka4yecTBe HCXOMHbIX BemecTB, 19.5 mr (Beixoxm 10%) yka3aHHOTO B 3arojioBKe
COEAWHEHHUs TMOJy4ald TIOCJie OYUCTKH ¢ TOMOINbK  (udm-xpomarorpaduu
(cunmukarens, IXM / EtOH, rpaguent 0-10%).

XKX-MC (meton 2): Ry = 1.07 mun; MC (ESI nonoxur.): m/z = 537 [M+H]".

IlpoMeKyTOYHOE coeanHeHue 6-41

mpem-6ytun (25)-2-{[(4-{[(5-{[2-(2,2-nudTopaTHIN)-3-

dropdenun]kapdbamorronn j-6-okco-1,2,3,6-TeTparuaponupuInH-4-

WJT)aMHHO |METHUII } MTUPUANH-3 -1 ) OKCH [MeTHI } MOponnH-4-kapOokcunar

&5
%J

O o

H;C” | "CH
3 CH33

Cwmech N-[2-(2,2-nudTopaTun)-3-propdenun]-4-ruagpokcu-2-okco-1,2,5,6-
TeTParuApONUPHUANH-3-KapOoTuoaMuaa (mpoMexkyTouHoe coenuHenue 5-40, 200 wmr,
605 MKMOJIb ) u mpem-0yTU (25)-2-({[4-(amuHOMETHN ) TUPUINH-3 -
wi]okcu j MeTun )MopdonnH-4-kapbokcuaara (IpoMexKyTodHOE coenuHeHue 2-5, 274
MT, 848 MKMOJIb ) B ACN (25 M) obpabareiBasin  N,O-Ouc-
(Tpumermncununn)aneramugom (111 wmxn, 0.6 wmmonb, CAS 10416-59-8) u
nepememnBanu npu 80°C B Teyenue 5 4. PeakimoHHY0 cMech 00pabaTsiBaiu Ipyrum

skBuBajeHToM (111 wmxn, 0.6 wmmosb) N,O-Ouc-(TpuMeTHICUINUI)AETAMUAA M

nepememnBanun npu 80°C B TeueHnme Houu. PeakuunoHHyr cmech pazOaBusnu
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nocpeactsoM JAXM u oummanu ¢ momMombl (uam-xpomartorpadun (CUIUKaArenb,
JAXM / EtOH, rpapgment 0-20%) ¢ mony4deHueMm 255 Mr yka3aHHOTO B 3aroJIOBKe
coenuHeHus (Boixoxa 45%).

XKX-MC (meton 2): Ry = 1.25 mun; MC (ESI nonoxur.): m/z = 636 [M+H]".

IIpomexxyTOUHOE cOeHHEeHHE 6-42

mpem-0ytun (28)-2-[({4-[({5-[(3-xn0p-2-meTundenun)kapbamMoTHOUI |-6-0KCO-
1,2,3,6-TeTparuipOnupuanH-4-1J1 } AMHUHO )METHUJI |TUPUTHH-3 -

W} okcu )MeTui |[Mopponun-4-kapOokcunaT

cl
H.C
Sos
HN N
| H
NH
Z

>~ _N
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oo
oo,

CH,

Hcnone3yst MeTOA, AHAJOTMYHBIH  OMMCAHHOMY JJi  INPOMEXYTOYHOTrO
COeUHEeHUs 6-1, c N-(3-xnop-2-metundenun)-4-rugpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPUANH-3-KapOoTHOAMUAOM (TIPOMEKYTOUHOE coenuHenue 5-10, 350 mr,
1.18 MMOJIb) u mpem-0yTU (25)-2-({[4-(amuHOMETHUN ) TUPUANH-3 -
ui]okcu y Metuin )Moponun-4-kapObokcuiaToM (IpoOMeKyTO4HOe coenuHeHue 2-5, 381
mr, 1.18 MMoJsib) B KauecTBE UCXOOHBIX BemecTs, 208 mr (yucrora 99%, Beixon 29%)
YKa3aHHOT'O B 3aroJjIOBKE COEJMHEHUs IMOJyYaJd MOCJIe HAarpeBaHWsl B TEYEHHE 3 9 U
OYHMCTKH ¢ moMoulbio npenapatuBHoi BOXKX (metox 11, 0.00-1.00 mun 30% B, 1.00-
12.74 mun 30-68.9% B, 12.74 — 14.19 mun 68.9 B, 14.19 — 14.45 mun 68.9 — 70% B).

'H-AMP (400 MI'y, IMCO-d¢s): 6 [m.n.] = 1.396 (16.00), 2.077 (0.96), 2.158
(7.73), 2.520 (2.53), 2.525 (1.63), 2.542 (0.50), 2.747 (0.68), 2.763 (1.35), 2.780
(0.85), 3.146 (0.53), 3.153 (0.62), 3.162 (0.99), 3.169 (0.96), 3.434 (0.57), 3.441
(0.60), 3.710 (0.46), 3.723 (0.54), 3.730 (0.70), 3.737 (0.68), 3.749 (0.56), 3.756
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(0.45), 3.837 (0.42), 4.213 (1.89), 4.225 (1.86), 4.648 (1.39), 4.663 (1.40), 7.153
(0.57), 7.170 (1.15), 7.196 (0.92), 7.216 (1.36), 7.236 (0.59), 7.294 (0.89), 7.306
(0.92), 7.326 (1.13), 7.329 (1.10), 7.346 (0.85), 7.349 (0.79), 7.691 (0.91), 8.237
(2.11), 8.249 (1.94), 8.399 (3.05), 13.653 (0.59), 14.540 (1.38).

XKX-MC (meton 6): Rt = 1.17 mun; MC (ESI nonoxur.): m/z = 602 [M+H]".

IIpomMe:kyTouHOEe coeqrHeHue 6-43

mpem-6ytun (3R)-3-[({4-[({5-[(3-xnmop-2-meTundenmn)kapdbamoTuoun|-6-okco-
1,2,3,6-TeTparuiponupuANH-4-1JI } AMHHO )METHUJI |TUPUIHH-3 -

U} okcu )MeTwi [Mopponun-4-kapOokcuiaT

Cl

N NH
=z N
N I H

HaC L

Hcnone3yst MeTOn, AHAJOTMYHBIH  OMMCAHHOMY JJi  INPOMEXYTOYHOTO
COENMHEHUSI 6-1, c N-(3-xnop-2-metundenun)-4-ruapokcu-2-okco-1,2,5,6-
TeTPAruAPONUPUANH-3-KapOoTHOAMUAOM (TIPOMEKYTOUHOE coenuHenue 5-10, 350 mr,
1.18 MMOIJIb ) u mpem-0yTu (3R)-3-({[4-(aMmuHOMETHUI ) TUPUAUH-3 -
ui]okcu y Mmetrin )Mopdonun-4-kapOokcuiaToM (IpoOMeKyTO4HOe coenuHeHue 2-9, 381
mr, 1.18 MMoJIb) B KauecTBe UCXONHBIX BemecTB, 184 mr (uucrora 99%, Beixoa 26%)
YKa3aHHOT'O B 3ar0JIOBKE COEAMHEHUS MOJydYald MOCJHe HAarpeBaHWsl B TEYEHHE 3 U U
OYMCTKH ¢ moMoulpio npenapatuBHoil BOXKX (metox 11, 0.00-1.00 mun 30% B, 1.00-
12.74 mun 30-68.9% B, 12.74 — 14.19 muu 68.9 B, 14.19 — 14.45 mun 68.9 — 70% B).

'H-AMP (400 MI'u, AMCO-d¢): & [m.n.] = 1.339 (2.92), 2.087 (1.31), 2.161
(16.00), 2.521 (1.63), 2.525 (1.08), 2.676 (0.52), 2.708 (0.66), 2.725 (1.74), 2.742
(1.82), 2.757 (0.75), 3.140 (1.42), 3.147 (1.59), 3.156 (2.44), 3.163 (2.41), 3.319
(0.58), 3.365 (1.06), 3.372 (1.25), 3.395 (0.56), 3.402 (0.54), 3.478 (0.92), 3.507
(1.00), 3.651 (0.51), 3.797 (0.72), 3.821 (0.64), 3.957 (0.67), 3.985 (0.59), 4.236
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(1.53), 4.415 (0.46), 4.441 (0.83), 4.625 (2.12), 4.639 (2.15), 7.160 (1.07), 7.178
(2.26), 7.200 (2.08), 7.220 (3.03), 7.239 (1.27), 7.291 (1.19), 7.301 (1.19), 7.329
(2.50), 7.332 (2.34), 7.349 (1.83), 7.352 (1.71), 7.691 (1.99), 8.240 (3.22), 8.252
(3.11), 8.489 (2.72), 13.669 (0.94), 14.536 (3.05).

XKX-MC (meton 6): Rt = 1.17 mun; MC (ESI nonoxur.): m/z = 602 [M+H]".

IIpomMe:kyTouHOE coeqrHeHue 6-44

N-(3-xnop-2-metundennn)-4-[[3-[(5,5-numernn-1,4-nuokcan-2-uia)MeTOKCH |-4-

MUPUIUI |METHIAMUHO |-6-0KC0-2,3-quruapo- | H-nupuauu-5-kapbotuoamun

Cl
H.C
Lo
HN N
| H
NH

Z

N
o N

o)

H ci
3 0
CH3

HUcnonp3yss MeToA, AHAJOTUYHBIM  ONMCAHHOMY [JIsI  HPOMEXYTOYHOTO
COeUHEeHUs 6-41, ¢ N-(3-xnop-2-metundenun)-4-ruapokcu-2-okco-1,2,5,6-
TeTParuApONUpUINH-3-KapOoTrnoaMunom (MpoMekyTounoe coenuHenne 5-10, 200 wmr,
674 MKMOIIb) U 1-{3-[(5,5-numeTunn-1,4-1uoKcaH-2-UJI)METOKCH |TUPUIUH-4 -
U} MeTaHAMUHOM (MPOMEXKYTO4YHOe coenuHenue 2-7, 200 wmr, uucrora 85%, 674
MKMOJIb) B Ka4€CTBE MCXOIHBIX BEINECTB, MOJydaaud 328 Mr yKa3aHHOTO B 3aroJiOBKe
coenuHeHus (uucrora 97%, Beixon 89%).

'H-AMP (400 MI'y, AMCO-ds): 6 [m.a.] = 1.047 (14.25), 1.253 (12.85), 2.077
(16.00), 2.162 (14.45), 2.520 (1.87), 2.525 (1.19), 2.742 (1.21), 2.759 (2.44), 2.775
(1.45), 3.147 (0.98), 3.154 (1.11), 3.163 (1.80), 3.170 (1.74), 3.180 (0.98), 3.186
(0.82), 3.297 (1.66), 3.327 (2.92), 3.533 (2.87), 3.561 (2.30), 3.617 (0.55), 3.626
(0.77), 3.646 (1.84), 3.655 (1.96), 3.664 (1.91), 3.689 (2.20), 3.718 (1.12), 3.791
(0.79), 3.802 (0.97), 3.812 (0.78), 3.826 (0.56), 4.147 (0.62), 4.158 (0.66), 4.173
(1.85), 4.184 (1.77), 4.193 (1.88), 4.206 (1.73), 4.220 (0.66), 4.233 (0.60), 4.644
(2.79), 4.659 (2.74), 7.158 (1.13), 7.175 (2.37), 7.200 (1.72), 7.220 (2.58), 7.239
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(1.09), 7.298 (1.31), 7.310 (1.39), 7.328 (2.08), 7.332 (2.01), 7.348 (1.56), 7.351
(1.42), 7.689 (1.69), 8.245 (0.80), 8.399 (1.03), 13.621 (0.57), 13.635 (1.07), 14.542
(2.54).
XKX-MC (meton 6): Rt = 1.06 mun; MC (ESI nonosxur.): m/z = 531 [M+H]".
IlpoMe:KyTO4YHOE coeiuHeHHe 6-47
4-[[3-(1,4-nnokcaH-2-unMeTOKCH )-4-nupuami |meruiaMuno |-N-(3-prop-2-

MeTHI(peHm)-0-0kc0-2,3-quruapo- 1 H-nupuaun-5-kapooTnoamusg

HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Uil  HPOMEXYTOYHOTO
COeMHEeHUs 6-41, ¢ N-(3-¢prop-2-metundenun)-4-runpokcu-2-okco-1,2,5,6-
TeTParuApONUPUANH-3-KapOoTHoaMuaoM (rpoMexyTounoe coequHenue 5-38, 300 mr,
1.07 wmmoap) wu  1-{3-[(1,4-au0OKCaH-2-1JI)METOKCHU |TUPUAUH-4-1JT } METAHAMUHOM
(mpomesxyToyHoe coenuneHue 2-1, 240 wmr, 1.07 MMOJb) B KayeCcTBE HCXOIHBIX
BewecTs, nojay4aiu 156.3 mr (uucrora 93%, Bbixox 71%) yka3aHHOTO B 3aroJjiOBKe
COeUHEHUs.

'H-AAMP (400 MI'n, IMCO-ds): & [m.1.] = 0.000 (0.70), 1.998 (0.55), 2.033
(16.00), 2.038 (15.45), 2.064 (3.23), 2.508 (3.78), 2.513 (2.36), 2.737 (2.61), 2.754
(5.23), 2.771 (2.96), 3.142 (2.39), 3.151 (3.71), 3.158 (3.53), 3.168 (2.07), 3.393
(2.34), 3.418 (3.51), 3.421 (3.41), 3.446 (3.16), 3.461 (1.34), 3.482 (2.56), 3.488
(2.76), 3.506 (1.42), 3.516 (2.71), 3.579 (1.64), 3.585 (1.94), 3.608 (2.49), 3.614
(2.79), 3.641 (5.03), 3.670 (1.97), 3.735 (2.71), 3.744 (2.66), 3.769 (2.09), 3.837
(2.39), 3.844 (2.81), 3.871 (4.35), 3.883 (1.72), 3.890 (1.32), 3.895 (1.57), 3.902
(1.32), 3.907 (1.44), 3.914 (1.14), 3.926 (0.62), 4.108 (0.85), 4.120 (0.95), 4.134
(3.73), 4.145 (6.69), 4.158 (3.48), 4.171 (0.87), 4.184 (0.75), 4.624 (4.75), 4.639
(4.68), 7.028 (1.64), 7.050 (3.46), 7.062 (3.48), 7.073 (2.79), 7.081 (4.60), 7.179
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(1.62), 7.198 (2.71), 7.215 (2.51), 7.235 (1.00), 7.333 (1.12), 7.676 (3.41), 8.321
(0.42), 13.651 (2.04), 14.509 (4.80).
XK X-MC (meron 6): Rt = 0.85 mun; MC (ESI nonoxur.): m/z = 487 [M+H]".

IIpomMe:kyrouHoe coearHenue 6-50

N-(3-xnop-2-metundennn)-4-[[3-(1,4-anokcan-2-uIMeTOKCH)-4-

NUPHUINI |[METUIIAMUHO |-6-0KkC0-2,3-nuruapo- | H-nupuaun-5-kapooTuoamun

Hcnonb3ys AQHAJIOTUYHBI  ONMUCAHHOMY

6-41, ¢

METON, 151 MPOMEKYTOUYHOTO

COeUHEHUs N-(3-xnop-2-metundenun)-4-rugpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHoaMua0oM (TIpoMexyTounoe coenquHerune 5-10, 200 mr,
674 wmxmonb) u 1-{3-[(1,4-au0OKCaH-2-MJI)METOKCHU |TUPUANH-4-1JI  METAHAMUHOM
(mpomesxyTouHoe coeauHenue 2-1, 151 mr, 674 MKMONb) B KaueCTBE HCXOAHBIX
BemecTs, noyay4aiu 150.0 mr (uucrora 96%, Bbixox 42%) yKka3aHHOTO B 3aroJjiOBKe
COEMHEHUs.

'H-AMP (400 MTI'y, IMCO-d¢): 6 [m.n.] = 2.077 (1.64), 2.162 (16.00),

(2.60), 2.525 (1.64), 2.751 (1.41), 2.768 (2.82), 2.784 (1.63), 3.156 (1.22),

2.520
3.165

(1.94),
(0.72),
(1.05),
(1.04),
(2.54),
(0.62),
(2.30),
(2.55),
(2.22),
(3.96),

3.172
3.493
3.619
3.748
3.894
3.930
4.181
7.203
7.333

(1.87),
(1.40),
(1.35),
(1.44),
(0.99),
(0.51),
(0.52),
(1.84),
(2.19),

3.404 (1.32),
3.500 (1.50),
3.626 (1.54),
3.756 (1.54),
3.901 (0.68),
4.118 (0.55),
4.194 (0.48),
7.222 (2.83),
7.349 (1.69), 7.353 (1.54), 7.691 (1.83),
8.383 (6.40), 13.623 (0.61), 13.637 (1.14), 14.544 (2.74).

3.429 (1.94),
3.518 (0.79),
3.650 (2.14),
3.781 (1.16),
3.906 (0.89),
4.129 (0.59),
4.648 (3.19),
7.242 (1.22),

3.432 (1.93),
3.528 (1.45),
3.653 (2.65),
3.849 (1.30),
3.913 (0.76),
4.144 (2.26),
4.663 (3.19),
7.290 (2.72),

3.457 (1.81),
3.591 (0.91),
3.660 (0.95),
3.855 (1.59),
3.918 (0.79),
4.155 (4.42),
7.159 (1.24),
7.302 (2.78),
8.233 (4.07),

3.472
3.597
3.682
3.883
3.925
4.168
7.176
7.330
8.245
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XKX-MC (meron 6): Rt = 0.94 mun; MC (ESI nonoxwur.): m/z = 503 [M+H]".

IIpomeskvTouHOE coefuHEeHHue 6-52

N-(3-xnop-2-3tundpenun)-4-[[3-(1,4-auokcan-2-uIMeTOKCH )-4-
MUPHUINI |[METUIIAMUHO |-6-0kC0-2,3-auruapo- | H-nupuaun-5-kapboTuoamMmusn

CHj; Cl

e

HN N

Q&
NH

X
o) | N
K[o

)

Ucnonb3yss Meroa, AHAJOTMYHBI  ONMCAHHOMY Ui  HPOMEXYTOYHOTIO
COeMHEeHUs 6-41, c N-(3-xn0p-2-3Tundenun)-4-runpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOAMHIOM (TIPOMEKYTOUHOE coenuHerue 5-29, 150 mr,
483 wmxkmonb) u 1-{3-[(1,4-au0OKCaH-2-NJI)METOKCHU |TUPUINH-4-1JT } METAHAMUHOM
(mpomesxyTouHoe coenuHeHue 2-1, 108 wmr, 483 MKMoONb) B KauecTBE HCXOAHBIX
BemecTs, 150.0 mr (unctora 90%, BeIXOA 54%) YKa3aHHOTI'O B 3ar0JOBKE COCIUHEHUS
NOJIy4aIl C HCIOJb30BaHHeM ¢udm-xpomarorpaduu (cumukarens, XM / EtOH,
rpaaueHT 1-13%).

'H-AAMP (400 MTI', IMCO-dg): & m.o.= 1.01 - 1.11 (m, 4 H), 2.56 - 2.65 (m, 2
H), 2.73 -2.81 (m, 2 H), 3.12 - 3.22 (m, 2 H), 3.39 - 3.54 (m, 3 H), 3.58 - 3.69 (m, 2
H),3.73 -3.80 (m, 1 H), 3.88 (s, 2 H), 409 -4.23 (m, 2 H), 4.11 - 4.15 (m, 1 H), 4.57
-4.71 (m, 2 H), 7.16 - 7.25 (m, 2 H), 7.28 - 7.36 (m, 2 H), 7.32 (s, 1 H), 7.66 - 7.75
(m, 1 H), 8.07 - 8.11 (m, 1 H), 821 - 826 (m, 1 H), 833 - 843 (m, 1 H), 13.60 -

13.70 (m, 1 H), 14.59 - 14.67 (m, 1 H).
XKX-MC (meron 2): Ry = 1.15 mun; MC (ESI nonoxur.): m/z = 517 [M+H]".
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IlpomeskvTouHoe coefuHeHHue 6-53

N-(3-xnop-2-3tundenun)-4-{[(3-{[(25)-1,4-auokcaH-2-u1|METOKCH } MTUPUANH-4-
WJI)METHJI|aMUHO }-2-0kc0-1,2,5,6-TeTparuaiponupuant-3-kapooTuoamus

&575

E]“

Ucnonp3yst Meroa, aHAJOrMYHBI  ONMCAHHOMY [JIsI  IPOMEXYTOYHOTO
COeUHEeHUs 6-41, c N-(3-xn0p-2-3Tundenun)-4-rungpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOOTHOAMIIOM (TIPOMEKYTOUHOE coenuHenue 5-29, 210 mr,
676 mxmounb) u 1-(3-{[(2S)-1,4-nuoKCcaH-2-MJI|METOKCH } MUPUANH-4-UIT)METAHAMHUHOM
(mpomesxyTouHoe coenmHeHnue 2-8, 185 mr, unctora 90%, 743 MKMOJIB) B KayecTBe
ucxonueix BemecTB, 320.0 mr (Bbixox 86%) yka3aHHOrO B 3arojiIOBKE COEOUHEHWUS
MoJy4ajqu ¢ UCHOoJb30BaHUEeM (uarm-xpomarorpadun (cumumkarenb, XM / EtOH,
rpanueHt 1-15%).

'H-AAMP (400 MI'n, IMCO-ds): & [m.o.] = 1.036 (8.39), 1.040 (4.03), 1.053
(16.00), 1.059 (9.01), 1.071 (8.71), 1.078 (3.84), 2.066 (0.41), 2.518 (1.19), 2.523
(0.81), 2.577 (0.95), 2.596 (2.98), 2.614 (2.87), 2.632 (0.86), 2.757 (1.69), 2.774
(3.38), 2.790 (1.92), 3.152 (1.31), 3.159 (1.49), 3.169 (2.36), 3.174 (2.23), 3.185
(1.26), 3.403 (1.67), 3.405 (1.77), 3.418 (1.45), 3.423 (4.19), 3.427 (2.48), 3.430
(2.54), 3.435 (4.26), 3.440 (3.60), 3.453 (4.76), 3.457 (2.12), 3.470 (1.96), 3.492
(1.59), 3.498 (1.73), 3.516 (0.85), 3.526 (1.70), 3.589 (1.03), 3.594 (1.21), 3.617
(1.57), 3.623 (1.85), 3.651 (3.24), 3.679 (1.31), 3.745 (1.75), 3.754 (1.70), 3.779
(2.03), 3.847 (1.59), 3.853 (1.84), 3.880 (2.81), 3.893 (1.13), 3.900 (0.84), 3.905
(1.04), 3.912 (0.89), 3.917 (0.95), 3.924 (0.75), 3.929 (0.59), 3.936 (0.44), 4.116
(0.64), 4.127 (0.69), 4.142 (2.65), 4.154 (5.01), 4.167 (2.53), 4.180 (0.60), 4.193
(0.55), 4.343 (2.64), 4.356 (5.10), 4.369 (2.52), 4.647 (3.70), 4.662 (3.66), 7.209
(5.05), 7.211 (4.85), 7.222 (8.23), 7.231 (0.55), 7.293 (2.86), 7.307 (4.24), 7.319
(3.43), 7.331 (1.67), 7.706 (2.31), 8.234 (3.16), 8.246 (3.01), 8.383 (5.19), 13.642
(0.84), 13.657 (1.55), 13.672 (0.72), 14.639 (4.11).
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XKX-MC (meron 2): Ry = 1.17 mun; MC (ESI nonoxwur.): m/z = 517 [M+H]"

IlpomeskvTouHOEe coefuHEeHHue 6-55

mpem-6ytun (2R)-2-[({4-[({5-[(3-xnop-2-3Tundenun)kapbamMoTHONNI |-6-0KCO-
1,2,3,6-TeTparugponupuaAnH-4-1I1 } AMUHO )METHJI | TUPUANH-3 -
W1} OKcH)MeTu [MmopdonuH-4-kapObokcuiaT

CH; ClI

NH o/“

CCH
3CH3

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
COENMHEHUs 6-41, v N-(3-xnop-2-s3tundennn)-4-rugpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOAMHIOM (TIPOMEKYTOUHOE coenuHenue 5-29, 300 mr,
965 MKMOJIb) u mpem-0yTun (2R)-2-({[4-(aMUHOMETHUI ) TUPUAUH-3 -
wi]okcu j metun )Mmopdonun-4-kapbokcunaaTtom (IpoMekyTodyHoe coenuHeHue 2-10,
312 mr, 965 MKMOJIb) B KaueCTBE UCXOAHBIX BemecTs, 476.0 mr (uuctora 95%, BBIXON
76%) yKa3aHHOTO B 3aroJIOBKE COEAMHEHHUs IMOJydYald C HCIOJb30BaHHEeM (idim-
xpomartorpaduu (cunukarensb, JIXM / EtOH, rpaguent 1-10%).

'H-AAMP (400 MI'm, IMCO-ds): & [m.n.] = 1.036 (1.51), 1.055 (3.57), 1.073
(1.55), 1.393 (16.00), 2.518 (1.71), 2.523 (1.10), 2.590 (1.19), 2.609 (1.16), 2.751
(0.68), 2.769 (1.33), 2.785 (0.84), 3.165 (0.96), 3.171 (0.92), 3.431 (0.55), 3.438
(0.59), 3.729 (0.71), 3.749 (0.48), 3.756 (0.41), 3.835 (0.41), 4.210 (1.81), 4.222
(1.76), 4.646 (1.35), 4.662 (1.35), 5.758 (7.84), 7.202 (2.06), 7.214 (2.99), 7.296
(1.00), 7.304 (1.58), 7.316 (1.60), 7.328 (0.75), 7.703 (0.94), 8.236 (1.90), 8.248
(1.81), 8.398 (2.84), 13.671 (0.64), 14.632 (1.67).

XKX-MC (meron 2): Ry = 1.32 mun; MC (ESI nonoxwur.): m/z = 616 [M+H]"
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IlpomeskvTouHoe coefuHeHHue 6-56

mpem-6ytun (25)-2-[({4-[({5-[(3-xn0p-2-3THndenun)kapdbamoTnonn]-6-okco-
1,2,3,6-TeTparuipOnupUANH-4-1JI } AMUHO )METHUI |TUPUIUH-3 -

W} OKcH)MeTu [MmopdonuH-4-kapObokcuaaT

CH, ClI

NHO

HC CH

Hcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs1  NPOMEXYTOYHOTO
COeUHEeHUs 6-41, c N-(3-xnop-2-3Tundenun)-4-runpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOAMHIOM (TIPOMEKYTOUHOE coenuHenue 5-29, 300 mr,
965 wmxmonb) u mpem-0yTun(25)-2-({[4-(aMUHOMETHI)IUPUANH-3 -UJT|OKCH } METHII)
MopdonuH-4-kapbokcunarom (mpomexyTouHoe coenumHenue 2-5, 312 wr, 965
MKMOJIb) B KayecTBe HCXOAHBbIX BemecTB, 479.0 mr (umcrora 95%, BeixOm 77%)
YKa3aHHOTO B 3aroJIOBKE COEJMHEHUS MOJIy4ald IMOCJIe OUYMCTKH C MOMOINBIO (JIdII-
xpomarorpadun (cunukarens, IXM / EtOH, rpaguent 1-10%).

'H-AAMP (400 MI'n, IMCO-de): & [m.a.] = 14.55 - 14.67 (m, 1H), 13.60 - 13.72
(m, 1H), 8.40 (s, 1H), 8.24 (d, 1H), 7.70 (br s, 1H), 7.16 - 7.36 (m, 4H), 5.70 - 5.80
(m, 1H), 5.66 - 5.81 (m, 1H), 4.59 - 4.73 (m, 2H), 4.12 - 4.27 (m, 2H), 3.80 - 3.99 (m,
2H), 3.65 - 3.78 (m, 2H), 3.37 - 3.50 (m, 1H), 3.10 - 3.22 (m, 2H), 2.70 - 2.99 (m,
4H), 2.55 - 2.64 (m, 2H), 1.30 - 1.46 (m, 9H), 1.01 - 1.12 (m, 3H).

XKX-MC (meron 2): Ry = 1.32 mun; MC (ESI nonoxur.): m/z = 616 [M+H]"
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IlpomeskvTouHoe coefuHeHue 6-57

N-(3-xnop-2-metoxkcudennn)-4-([ {3-[(15)-1-(1,4-nnokcan-2-

WJT1)3TOKCH |TUPUANH-4-UJT | METHIT)aMUHO|-2-0Kkc0-1,2,5,6-TeTparuiponupuanH-3-

KapOoTroamus

A
ot o

HUcnonb3yss Meroa, aHAJOTMYHBIM  ONMCAHHOMY [UJIsi IPOMEXYTOYHOTO
coenuHenus 6-41, ¢ N-(3-xnop-2-meTokcudeHun)-4-rugpokcu-2-okco-1,2,5,6-
TETParuApONUpUANH-3-KapOoTnoaMuioM (mpomexxyTouHoe coeaunenue S5-1, 300 wr,
959 mxmonb) u 1-{3-[(15)-1-(1,4-nnoKxcaH-2-U)3TOKCH |TUPUANH-4-1JT  METAHAMUHOM
(mpomesxyTouHoe coenuHeHue 2-11, 251 mr, 1.06 MMOnbp) B KadyecTBE HCXOAHBIX
BemecTB, 384 mr (uucrtora 99%, BbIXOA 74%) yKa3aHHOTO B 3arOJIOBKE COEIMHEHMHS
NoJy4ajau B BUJE CMECH IHACTEPEOU3OMEPOB.

'H-AMP (400 MTI'u, AMCO-ds): & [m.o.] = 0.064 (0.95), 1.239 (2.82), 1.255
(2.83), 1.279 (2.06), 1.295 (2.09), 2.518 (1.11), 2.523 (0.82), 2.761 (0.76), 2.777
(0.86), 3.141 (0.52), 3.148 (0.60), 3.157 (1.00), 3.164 (0.99), 3.181 (0.43), 3.417
(0.87), 3.443 (0.88), 3.455 (0.44), 3.462 (0.47), 3.470 (0.68), 3.476 (0.41), 3.591
(0.40), 3.597 (0.65), 3.620 (0.88), 3.632 (0.76), 3.639 (0.41), 3.647 (0.54), 3.653
(0.56), 3.672 (0.40), 3.678 (0.44), 3.711 (16.00), 3.732 (0.56), 3.766 (0.89), 3.772
(0.52), 3.794 (0.57), 4.651 (1.27), 4.665 (1.31), 4.682 (0.58), 7.090 (0.70), 7.110
(1.53), 7.131 (0.88), 7.287 (1.67), 7.289 (1.87), 7.300 (1.26), 7.305 (1.12), 7.309
(1.02), 7.314 (0.67), 7.726 (0.98), 7.791 (0.95), 7.794 (0.96), 7.811 (0.90), 7.815
(0.85), 8.198 (1.34), 8.211 (1.99), 8.223 (0.91), 8.416 (1.88), 8.432 (1.35), 13.666
(0.43), 13.675 (0.50), 14.790 (1.61).

KX-MC (meton 6): Ry = 0.96 mun u Ry = 0.98 mun; MC (ESI nonoxwur.): m/z =
533.2 [M+H]".
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IlpomeskvrouHoe coennHenue 6-60

N-(3-xnop-2-metokcudennn)-4-{[(3-{(1R)-1-[1,4-nnokcan-2-

WJI|3TOKCH } TUPUAUH-4-UTT)METHI |]aMUHO } -2-0Kc0-1,2,5,6-TeTparuiponupuans-3-
kapOoTroamus

&ﬁ)

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
coequHeHuss 6-41, ¢ N-(3-xmop-2-meTokcueHun)-4-rugpokcu-2-okco-1,2,5,6-
TETParuApONUPUANH-3-KapOoTnoaMuioM (mpoMexxyTouHoe coeauneHue S5-1, 300 wr,
959 MKMOJIb ) u 1-{3-[(1R)-1-(1,4-nnoKcaH-2-Ua)3TOKCH |TUPUAUH-4-
UJ}MeTaHaMHHOM (TIpOMeXyTouHoe coenuHenue 2-12, 251 wmr, 1.06 mmonb) B
Ka4eCcTBEe HCXOAHBIX BemecTB, mnoaydanu 346 wmr (uucrora 99%, Beixom 67%)
YKa3aHHOTO B 3ar0JIOBKE COEAUHEHHUS.

'H-AMP (400 MI'u, AMCO-d¢): & [m.n.] = 1.278 (5.25), 1.294 (5.21), 2.073
(0.98), 2.331 (0.40), 2.518 (2.02), 2.522 (1.36), 2.673 (0.42), 2.749 (0.74), 2.765
(0.56), 2.775 (0.83), 2.792 (0.42), 3.140 (0.62), 3.147 (0.73), 3.156 (1.17), 3.164
(1.16), 3.417 (0.81), 3.441 (1.16), 3.445 (1.15), 3.469 (1.68), 3.475 (0.85), 3.503
(0.74), 3.570 (0.47), 3.576 (0.55), 3.598 (0.72), 3.604 (0.82), 3.631 (1.87), 3.638
(0.97), 3.646 (0.63), 3.652 (0.78), 3.657 (1.02), 3.663 (0.93), 3.670 (0.52), 3.677
(0.47), 3.710 (16.00), 3.758 (0.87), 3.767 (0.74), 3.790 (0.67), 3.920 (0.78), 3.926
(0.76), 3.949 (0.72), 3.955 (0.66), 4.646 (1.57), 4.653 (1.48), 4.662 (1.63), 4.682
(0.73), 7.092 (1.08), 7.112 (2.33), 7.133 (1.33), 7.287 (1.60), 7.290 (1.60), 7.302
(1.73), 7.306 (1.61), 7.310 (1.69), 7.314 (1.68), 7.725 (1.16), 7.791 (1.23), 7.794
(1.22), 7.811 (1.17), 7.814 (1.08), 8.210 (2.42), 8.222 (2.24), 8.430 (3.36), 13.651
(0.41), 13.665 (0.79), 14.786 (2.12).

XKX-MC (meron 6): Ry = 0.96 mun; MC (ESI nonoxur.): m/z = 533 [M+H]".

3
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IlpomeskvTouHoe coefuHEeHHue 6-62

N-(3-prop-2-merundennn)-4-{[(3-{[(25)-4-meTunmopdonnu-2-

W |METOKCH § MUPUANH-4-UJT)METUI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuiponupuanH-3-

KapOoTroamus

HN

H |
N
o NS

Y
[w
CHj;

Hcnone3yst MeTOX, AHAJOTHYHBIH  OMHMCAHHOMY IJs  NPOMEXYTOYHOTO
COeMHEeHUs 6-41, ¢ N-(3-¢prop-2-merundenun)-4-runpokcu-2-okco-1,2,5,6-
TeTPAaruAPONUPHUANH-3-KapOoTHOAMHIOM (TIPOMEKYTOUHOE coenuHenue 5-38, 197 mr,
704 MKMOJIb) u 1-(3-{[-4-meTunmoponuH-2-UJ |METOKCH } TUPUAUH-4-
ujl)MeTaHAMUHOM (MpOMeXyTouHoe coenuHenue 2-3, 167 wmr, 704 MKMo0jab) B
KauecTBe MCXOAHBIX BemecTB, 170 mr (umctora 93%, BeIXOAH 45%) yKa3aHHOrO B
3aroJIOBKE COEIUHEHHs MOJIy4alu IOCHe OYUCTKH C MOMOIIBI 0oOpameHHO-(pa30BoOi
B32XX (ocHoBHas cpena).

'H-AMP (400 MI'u, AMCO-d¢): & [m.n.] = 1.035 (0.65), 1.053 (1.08), 1.070
(0.68), 1.848 (1.00), 1.876 (1.47), 1.901 (1.11), 1.953 (0.45), 1.962 (0.59), 1.982
(1.04), 1.990 (1.08), 2.010 (0.69), 2.019 (0.57), 2.040 (7.36), 2.044 (6.91), 2.177
(16.00), 2.518 (1.64), 2.522 (1.10), 2.578 (0.88), 2.607 (0.81), 2.756 (0.84), 2.770
(1.72), 2.789 (2.10), 2.817 (1.02), 3.149 (0.83), 3.156 (0.97), 3.166 (1.67), 3.173
(1.63), 3.182 (0.94), 3.318 (0.50), 3.501 (0.55), 3.507 (0.70), 3.529 (1.25), 3.535
(1.29), 3.557 (0.76), 3.563 (0.62), 3.784 (0.93), 3.788 (0.90), 3.791 (0.76), 3.812
(1.29), 3.815 (1.26), 3.829 (0.63), 3.837 (0.57), 4.112 (0.53), 4.124 (0.56), 4.138
(1.82), 4.150 (1.97), 4.154 (2.08), 4.168 (1.68), 4.180 (0.56), 4.194 (0.52), 4.636
(2.30), 4.651 (2.34), 7.034 (0.71), 7.055 (1.49), 7.070 (1.47), 7.079 (1.12), 7.089
(1.98), 7.185 (0.72), 7.204 (1.19), 7.221 (1.13), 7.241 (0.44), 7.295 (2.26), 7.306
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(2.30), 7.679 (1.46), 8.227 (3.76), 8.239 (3.55), 8.383 (5.45), 13.662 (0.88), 14.516
(2.006).
XKX-MC (meton 6): Ry = 0.62 mun; MC (ESI nonosxur.): m/z = 500 [M+H]".

IIpomMe:kyTouHOE coeqMHeHHe 6-65

4-{[(3-{[1,4-nnOKCaH-2-UJI|METOKCH | TUPUANH-4- 1T )MeTNI |aMHUHO } -N-(2-3TH-
3-propdpenun)-2-okco-1,2,5,6-reTparuapoOnupUANH-3-KapOOTHOAMHA

CHs F
O S
HN N
ikﬁ :
NH

|\

o ~zN

KEO]

o)

Hcnone3yst MeTOX, AHAJOTHYHBIH  OMHMCAHHOMY [IJs  INPOMEXYTOYHOTO
COEMHEHUs 6-41, c N-(2-3tun-3-propdenmn)-4-runpokcu-2-oxkco-1,2,5,6-
TeTparugponupuanH-3-kapooruoamugom (300 mr, 1.02 mmoune) u 1-(3-{[1,4-auokcan-
2-MJI|METOKCH } MUPUANH-4-un)MeranaMuaoM (229 wmr, 1.02 MMoap) B KadecTBe
ucxonHeix BemecTB, 218 mr (umcrora 90%, Bbixom 38%) yka3aHHOTO B 3aroJiOBKe
COEAUHEHUs TMOJydyaJil I[OC/ie YIapuBaHHUS PACTBOPUTENS, OT(PUIBTPOBBIBAHHUS U
MPOMBIBKH TBEpPAOTO BemecTBa ¢ nomoupio ACN.

'H-AMP (400 MI'u, AMCO-d6) 6 [m.x.]: 0.057 (1.12), 1.042 (7.32), 1.061
(16.00), 1.080 (7.29), 1.231 (0.88), 1.751 (0.58), 2.074 (6.86), 2.522 (5.66), 2.753
(3.09), 2.770 (6.11), 2.787 (3.52), 3.156 (2.86), 3.166 (4.42), 3.172 (4.30), 3.181
(2.51), 3.402 (2.65), 3.427 (3.92), 3.430 (3.92), 3.455 (3.70), 3.471 (1.62), 3.491
(2.84), 3.498 (3.08), 3.516 (1.51), 3.526 (2.87), 3.589 (1.80), 3.594 (1.99), 3.617
(2.79), 3.623 (3.19), 3.650 (5.74), 3.679 (2.35), 3.745 (3.17), 3.754 (3.06), 3.778
(2.46), 3.846 (2.80), 3.853 (3.24), 3.881 (4.78), 3.893 (1.98), 3.900 (1.58), 3.905
(1.80), 3.911 (1.59), 3.918 (1.69), 3.925 (1.36), 3.936 (0.73), 4.117 (1.01), 4.129
(1.14), 4.143 (4.20), 4.155 (7.71), 4.168 (3.95), 4.181 (1.08), 4.194 (0.91), 4.632
(5.48), 4.646 (5.40), 7.029 (2.23), 7.051 (3.97), 7.074 (2.84), 7.091 (3.92), 7.110
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(5.33), 7.191 (2.31), 7.207 (2.86), 7.211 (3.55), 7.228 (3.42), 7.248 (1.35), 7.351
(1.30), 7.701 (4.14), 8.329 (0.48), 8.476 (0.42), 13.662 (1.51), 13.676 (2.76), 13.691
(1.37), 14.588 (6.37).
XKX-MC (meton 6): Ry = 0.92 mun; MC (ESI nonosxur.): m/z = 501 [M+H]".
IIpomexxyTOUHOE coeqHHEeHHE 6-68
4-{[(3-{[5,5-numeTun-1,4-1u0oKCaH-2-HJI|METOKCH } MUPUIAUH-4-
wi)MeTs|aMuHo }-N-(2-3tun-3-¢propdennn)-2-okco-1,2,5,6-rerparuaponupuaun-3 -

kapboTuoamun

CH; F
o s
HN N
é(l H
NH

A

o) | N
K[o
Yon
© CHj;

Hcnone3yst MeTOA, AHAJOTMYHBIH  OMMCAHHOMY JJs  INPOMEXYTOYHOTO
COeUHEeHUs 6-41, c N-(2-3tun-3-propdennn)-4-runpokcu-2-oxkco-1,2,5,6-
Terparuaponupuaun-3-kapoornoamungom (300 wmr, 1.02 wmmoms) u 1-(3-{[5,5-
auMeTui-1,4-1uoKcaH-2-uj|MeTOKCH  mupuauH-4-un)meranamuaom (257 wr, 1.02
MMOJIb) B Ka4yeCTBE€ HCXOAHBbIX BemecTB, 360 wmr (uucrora 93%, BeIXOm 62%)
YKa3aHHOTO B 3aroJIOBKE COENHHEHHs IMOJY4YaJHd I[0CJe OYHCTKH C IOMOIIBIO
KOJIOHOYHOH XpoMaTorpaduu.

'H-AMP (400 MTI'u, IMCO-d6) & [m.a.]: 1.014 (0.69), 1.044 (16.00), 1.061
(7.08), 1.080 (3.30), 1.172 (0.52), 1.200 (0.60), 1.251 (13.22), 1.987 (0.87), 2.745
(1.36), 2.761 (2.65), 2.779 (1.61), 3.164 (2.11), 3.170 (2.09), 3.295 (1.79), 3.532
(2.73), 3.560 (2.19), 3.615 (0.59), 3.624 (0.79), 3.644 (1.91), 3.653 (2.05), 3.664
(1.79), 3.688 (2.07), 3.718 (1.01), 3.778 (0.45), 3.789 (0.91), 3.801 (1.07), 3.812
(0.86), 3.824 (0.63), 4.145 (0.65), 4.156 (0.71), 4.172 (1.96), 4.182 (1.95), 4.191
(2.02), 4.205 (1.76), 4.218 (0.69), 4.231 (0.59), 4.644 (3.11), 4.658 (3.10), 7.029
(0.86), 7.050 (1.63), 7.074 (1.12), 7.091 (1.71), 7.111 (2.37), 7.189 (0.89), 7.208
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(1.52), 7.225 (1.39), 7.245 (0.52), 7.295 (2.40), 7.306 (2.41), 7.700 (1.92), 8.235
(3.11), 8.247 (2.98), 8.389 (5.24), 13.661 (0.71), 13.675 (1.32), 13.688 (0.68), 14.587
(3.04).
XKX-MC (meton 6): Ry = 1.03 mun; MC (ESI nonoxur.): m/z = 529 [M+H]".
IlpomexxyTOUuHOE coeauHeHue 6-71
N-(3-xnop-2-merokcudenun)-4-({[3-({1-[4-meTunmop¢onun-2-
WJT|3THJ } OKCH ) TUPUIHH-4-UJT|METHII } aMHUHO)-2-0KC0-1,2,5,6-TeTparuaponupuaun-3-

kapboTuoamun

CHj; Cl

|
o

I I :@
HN N
&H
NH

HUcnonb3yss MeToA, AHAJOTMYHBIM  ONMCAHHOMY Ui  HPOMEXYTOYHOTO
coenuHeHuss  6-41, ¢ N-(3-xmop-2-meTokcudpeHmn)-4-ruapokcu-2-okco-1,2,5,6-
TEeTParuapoNupHANH-3-KapOoTHOaMUI0OM (IIpOMeEXXyTOUHOe coenuHeHue S5-1, 300 wr,
959 MKMOJIb ) u 1-[3-({1-[4-meTunmMopHONHH-2-UJT|3THI } OKCU ) TUPUAUH-4 -
uj|MeTaHAMUHOM (TIpOMeXyTOo4HOe coenuHenue 2-71, 265 wmr, 1.06 mmonb) B
Ka4yeCTBe HCXOAHBIX BemecTB, 360 mr (uuctora 93%, BbIXOA 602%) yKa3aHHOrO B
3arOJIOBKE€ COEAMHEHMs IOJy4aJud I[OCA€ OYUCTKH C€ TOMOLIBK KOJOHOYHOMU
xpomarorpaduu.

'H-AMP (400 MI'y, IMCO-d6) & [m.a.]: 1.014 (0.69), 1.044 (16.00), 1.061
(7.08), 1.080 (3.30), 1.172 (0.52), 1.200 (0.60), 1.251 (13.22), 1.987 (0.87), 2.745
(1.36), 2.761 (2.65), 2.779 (1.61), 3.164 (2.11), 3.170 (2.09), 3.295 (1.79), 3.532
(2.73), 3.560 (2.19), 3.615 (0.59), 3.624 (0.79), 3.644 (1.91), 3.653 (2.05), 3.664
(1.79), 3.688 (2.07), 3.718 (1.01), 3.778 (0.45), 3.789 (0.91), 3.801 (1.07), 3.812
(0.86), 3.824 (0.63), 4.145 (0.65), 4.156 (0.71), 4.172 (1.96), 4.182 (1.95), 4.191
(2.02), 4.205 (1.76), 4.218 (0.69), 4.231 (0.59), 4.644 (3.11), 4.658 (3.10), 7.029



10

15

20

25

146

(0.86), 7.050 (1.63), 7.074 (1.12), 7.091 (1.71), 7.111 (2.37), 7.189 (0.89), 7.208
(1.52), 7.225 (1.39), 7.245 (0.52), 7.295 (2.40), 7.306 (2.41), 7.700 (1.92), 8.235
(3.11), 8.247 (2.98), 8.389 (5.24), 13.661 (0.71), 13.675 (1.32), 13.688 (0.68), 14.587
(3.04).

XKX-MC (meton 6): Ry = 1.03 mun; MC (ESI nonoxur.): m/z = 529 [M+H]".

IIpomMe:kvrouyHoe coequHenue 12

3-((3-pTop-2-meTokcudpenun)aMuHo)-2-(3-ruAPOKCUTUPUAUH-4-11)-6,7 -

auruapo-1 H-nuppono[3,2-c]nupunun-4(5H)-on

F
£ s
0]
O °NH
HN N -
| N
NN\ 4
H Ho
K CYCIIE€H3UHU N-(3-¢pTop-2-metokcudenmn)-4-(((3-ruapoxcunupuana-4-

WJI)METHJI )aMUHO)-2-0Kc0-1,2,5,6-TeTparuaponupunun-3-kapboruoamuna
(mpomesxyTouHoe coeauHenue 6-12, 41 r, 101.88 mmonp) B MeOH (410 wmm)
nobassin T®Y (0.75 mu, 10.13 mMmounb) ¢ nmocnenyromeln o0paboTKOH MEepOKCHAOM
Bogopona (18 mu, 30 % B Bome). Cmech HarpeBanu no 60°C u mepememuBagud B
tedeHue 16 4. JlobGaBisnu AONMOJHUTENbHOE KoudecTBO TV (6.8 miu, 91.84 mmoIb)
u nepokcuaa sogopoaa (1.5 miu, 30 % B Bone). Cycnensuto nepemernuBaiu rnpu 60°C
B TeyeHne eme 3 4. CMech OXJIaKOaJlll JO KOMHATHOW TEMIEpPaTypbl M OCTaBISLIH
CTOATh B TeueHue HOYU. CycmeH3Wr0 OOBEAUHSIIU CO BTOPOW MNapTHENH, KOTOPYIO
MoJy4aju TakuM ke o0pazoM. OObeNIMHEHHYIO CYyCMeH3U0 (QUIBTPOBANN U OCATOK Ha
¢unprpe npombiBanu Bonoi (250 mur) u MeOH (150 mun), u 3aTeM CyCneHOUPOBAIHU B
MeOH (150 wmn). Cycnensutro ¢QunbrpoBanu. Ocanok Ha (QUIBTpE NPOMBIBAIH C
nomompto MeOH (75 mia) m cymmiaum B BakyyMmMe C MOJYYEHHEM YKa3aHHOTO B
3arojioBke coenuneHus (25.4 r, Beixon 33.8 %) B BUAE KEATOrO TBEPAOTO BEIIECTBA.

'H IMP (400 MTI'u, IMCO-ds): & = 11.45 (s, 1H), 8.18 (s, 1H), 7.98 (d, 1H),
7.39 (d, 1H), 7.18 (s, 1H), 6.67 (t, 1H), 6.54 (t, 1H), 6.04 (d, 1H), 3.92 (s, 3H), 3.40
(t, 2H), 2.90 (t, 2H).

XK X-MC (meron 5): R = 1.851 mun; m/z = 369.0 (M +H)".
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IIpomeskvTouHoe coequHenue 22-1

mpem-oytun (25)-2-[({4-[3-(3-bTop-2-MeTOKCHAaHUINHO)-4-0KkCc0-4,5,6,7-
terparunpo-1H-nuppono[3,2-clnupuanH-2-ua|nupuanus-3-

W} OKcH)MeTu [MmopdonuH-4-kapObokcuaaT

F CH;
O

O H

N

HN |\ /\N
N —
H

O

YN ©
o \/
“—CHs
H3C CHj

Hcnonb3yst MeTON, aHAJIOTHYHBIA OMHUCAHHOMY Ui mpumepa 1, ¢ mpem-0yTun
(28)-2-[({4-[({5-[(3-PTOp-2-MeTokcudenun)kapdbamornonn]-6-okco-1,2,3,6-
TETPAruApPONUPUANH-4-UJ } AMUHO )METHUJ [TUPUANH-3 -HJI § OKCHU )METUI | MOpP OnrH-4-
kapbokcuiaroM (mpoMexyTouyHoe coeaunenue 6-22, 1.43 r, 2.38 MMoJib) B KauecTBe
ucxoaHoro BemectBa, 572 mr (uuctora 80 %, Bbixox 34 %) yKa3aHHOTO B 3arOJIOBKE
COeNMHEHUs TMOJydald TOCJie OYUCTKHM C NOMOWBI  (idim-xpomarorpaduun
(cunukarens, IXM / EtOH, rpaguent 0-10 %).

'H-AAMP (400 MT'y, AMCO-d6) & [m.a.]: 1.035 (0.86), 1.053 (1.99), 1.071
(0.88), 1.380 (0.83), 1.401 (6.79), 1.409 (16.00), 2.518 (1.63), 2.523 (1.18), 2.842
(0.65), 2.859 (1.16), 2.877 (0.76), 3.178 (0.95), 3.301 (0.60), 3.398 (0.50), 3.404
(0.61), 3.415 (0.94), 3.418 (0.82), 3.422 (1.10), 3.435 (0.77), 3.440 (0.72), 3.452
(0.50), 3.553 (0.42), 3.560 (0.43), 3.750 (0.64), 3.760 (0.40), 3.851 (0.50), 3.858
(0.40), 3.873 (0.46), 3.906 (6.63), 3.936 (0.57), 3.939 (0.59), 3.950 (0.46), 4.343
(0.56), 4.356 (0.65), 5.759 (1.09), 5.993 (0.75), 6.013 (0.76), 6.485 (0.50), 6.489
(0.49), 6.492 (0.42), 6.513 (0.45), 6.516 (0.42), 6.627 (0.54), 6.642 (0.52), 7.147
(0.86), 7.280 (1.09), 7.293 (1.13), 7.509 (0.98), 8.025 (1.38), 8.038 (1.27), 8.401
(2.10), 11.020 (0.61).

XK X-MC (meron 2): Ry = 1.12 mun; MC (ESI nonoxur.): m/z = 568 [M+H]".
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IlpoMeskvTouHoOe coefuHEeHHue 22-2

3-(3-pTop-2-meTokcnanunuHo)-2-(3-{[(25)-mMopponuH-2-ua|MeTOKCH | TUPUAUH-

4-un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-on

eHs
o
0 NH
HN B 7 N

N —

H o

HN O
—/

5 Tpem-6yTun (28)-2-[({4-[3-(3-pTOp-2-MeTOKCHAHNINHO)-4-0KC0-4,5,6,7-

terparunpo-1H-nuppono[3,2-c|nupuaus-2-un|nupuans-3-
w1} okcu )MeTi |Moponun-4-kapookcunar (mpomMexxyTouHoe coeguHenwme 22-1, 572
mr, 1.01 mmonb) pactBopsinu B auxyuopmerane (7.2 miu) u nobasusanu TOY (780 mku,
10 mmonp). Cmech mepememmuBaiu B TeueHue 2 4 npu KT. Cmecp ymapuBanu u
10 OYHIIAJIU C MOMOINbI ¢udm-xpomarorpadun (amuHOo(paszHbI cunukarenb, JXM /
EtOH, rpanuent 0-20 %) c nonyuenuem 352 mr (umcrora 95 %, Beixom 71 %)
YKa3aHHOT'O B 3ar0JIOBKE COEJUHEHUS.
'H-AIMP (400 MTI', JIMCO-ds): & [m.1.] = 2.53 - 2.78 (m, 4H), 2.80 - 2.90 (m,
3H), 3.38 - 3.47 (m, 3H), 3.55 - 3.66 (m, 1H), 3.83 - 3.90 (m, 1H), 3.91 - 3.95 (s, 3H),
15 4.07 - 4.16 (m, 1H), 4.29 - 439 (m, 1H), 6.01 (d, 1H), 6.44 - 6.56 (m, 1H), 6.65 (dt,
1H), 7.17 (s, 1H), 7.29 (d, 1H), 7.53 (s, 1H), 8.01 (d, 1H), 8.39 (s, 1H), 11.10 (s, 1H).
XKX-MC (meron 2): Ry = 0.84 mun; MC (ESI nonoxur.): m/z = 468 [M+H]".
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IlpomeskvTrouHoe coequHenue 27-1

mpem-6ytun (25)-2-[({4-[3-(3-xn0p-5-PpTOp-2-METOKCHUAHUIHNHO)-4-0KCO-
4,5,6,7-terparuapo-1H-nuppono[3,2-c|nupuauH-2-ui|nupuans-3-

W} OKcH)MeTu [MmopdonuH-4-kapObokcuaaT

Cl
CHs
0
F
Q" °NH
NN/
N —
H

“N o
o “—/
X—CHs
H3;C CH,

Hcnonb3yst MeTON, aHAJIOTHYHBIA OMHUCAHHOMY Ui mpumepa 1, ¢ mpem-0yTun
(28)-2-[({4-[({5-[(3-xnmop-5-¢pTOp-2-MeTokcupenun)kapdbamoruounn]-6-okco-1,2,3,6-
TETPAruApPONUPUANH-4-UJ } AMUHO )METHUJ [TUPUANH-3 -HJI § OKCHU )METUI | MOpP OnrH-4-
kapbokcuiarom (mpoMexxyTounoe coequHenue 6-27, 150 mr, 236 MKMOJIb) B KaueCTBe
UCXOAHOTO BewecTBa, nmoay4anu 73.5 mr (yucrora 90 %, Bbixon 47 %) yKa3aHHOTO B
3arojIOBKE€ COCAUHEHHS.

'H-AIMP (400 MTI', IMCO-d6): & [m.a.] = 1.40 (s, 9H), 2.52 - 2.53 (m, 2H),
2.70 - 3.03 (m, 1H), 2.87 (br t, 2H), 3.42 (td, 2H), 3.46 - 3.61 (m, 1H), 3.71 - 3.79 (m,
1H), 3.82 (s, 4H), 3.93 (br d, 1H), 4.20 (m, 1H), 4.27 - 4.33 (dd, 1H), 5.85 (dd, 1H),
6.55 (dd, 1H), 7.11 (s, 1H), 7.32 (d, 1H), 7.60 (s, 1H), 8.10 (d, 1H), 8.44 (s, 1H),
11.17 (s, 1H).

XKX-MC (meron 2): Ry = 1.19 mun; MC (ESI nonoxur.): m/z = 602 [M+H]".
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IlpomeskvTouHoe coefuHeHue 27-2

3-(3-xmop-5-pTop-2-MeTokcHaHMINHO)-2-(3-{[(25)-MopdonuH-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

cl
CHg
o
F
0" “NH
HN NN
N —
H o
HN O
\__/

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs  NPOMEXYTOYHOTO

COENMHEHUs 22-2, v mpem-0yTun (285)-2-[({4-[3-(3-xn0p-5-PpTOp-2-
METOKCHAaHUIINHO )-4-0Kkc0-4,5,6,7-Terparuapo-1H-nuppono[3,2-clnupunun-2-
W |HUPUINH-3 -1 § OKCH )METHI |MOP P OTMH-4-KapOOKCUIATOM (mpomesxyToYHOe
coequHenue 27-1, 73.0 mr, 121 MKMOJIb) B Ka4eCTBE MCXOIAHOTO BemecTBa, 56.3 mr
(unctorta 95 %, BeIXOA 88 %) YKA3aHHOTO B 3aroJIOBKE COEIMHEHMs IOJydalu IMOcie
OYMCTKH C MNoMoupl ¢uam-xpomarorpapuu (amuHodasHbeiii cunukarens, AXM /
EtOH, rpaguent 0-15 %).

'H-SIMP (400 MI'u, IMCO-de): & [m.n.] = 2.51 - 2.58 (m, 2H), 2.61 - 2.75 (m,
2H), 2.77 - 2.94 (m, 3H), 3.38 - 3.48 (m, 1H), 3.56 (td, 1H), 3.76 - 3.92 (m, 2H), 3.84
(s, 3H), 4.10 (dd, 1H), 4.29 (dd, 1H), 5.85 (dd, 1H), 6.57 (dd, 1H), 7.13 (s, 1H), 7.32
(d, 1H), 7.64 (d, 1H), 8.09 (d, 1H), 8.43 (s, 1H), 11.22 (s, 1H).

XKX-MC (meron 2): Ry = 0.93 mun; MC (ESI nonoxur.): m/z = 502 [M+H]".
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IlpomeskvrouHoe coeaunenue 41-1

mpem-6ytun (25)-2-{[(4-{3-[2-(2,2-pudpTopsTNN)-3-pTOpaHUINHO]|-4-0KCO-
4,5,6,7-trerparunpo-1H-nuppono[3,2-clnupuaun-2-ui j IUpUANH-3 -

WJI1)OKCH |MeTHI } MoponH-4-kapOokcuIaT

HN
I\
Y N
N
Z~o
0

O
H3C/|\CH3

CHj,

Hcnonb3yst MeTO, aHAJIOTHYHBIA ONMHUCAHHOMY Ui mpumepa 1, ¢ mpem-0yTun
(28)-2-{[(4-{[(5-{[2-(2,2-nu¢pTopaTHUN)-3-PpTOpPeHun]kapOamoTrON } -6-0KCO-
1,2,3,6-TreTparuiponupuANH-4-1J1)aMUHO |METUJ | TUPUIUH-3 -
Wi1)oKcH |MeTH } MopdonnH-4-kapOokcuaaToM (IPOMEKYTOYHOE coeauHeHue 6-41,
266 mr, 418 MKMOJIb) B Ka4€CTBE UCXOAHOr0 BemecTBa, 33.0 mr (uucrora 65%, BbIXOX
9%) yKa3aHHOTO B 3aroJIOBKE COEJUHEHHUs MOJy4Yalu IOCJIe OYHCTKH C TMOMOIIBIO
npenaparuaoit BOXXX (meton 10, rpaguent: 0.00-0.50 mun 30% B, 0.50-6.00 mun
30-70% B).

KX-MC (meton 2): Ry =1.16 mun; MC (ESI orpunar.): m/z = 600 [M-H]".
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IlpomeskvrouHoe coenuHenue 41-2

3-[2-(2,2-nudTopaTun)-3-propanununo]-2-(3-{[(25)-mopponun-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox
F F

O H

HN N

I\
AN N
I H

N
v o
k[oj
N
H

Hcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY IJs  MPOMEXYTOYHOTO
coequHeHus  22-2, ¢ mpem-6ytun  (25)-2-{[(4-{3-[2-(2,2-ngudTOp3THN)-3-
dropanmnmnHo|-4-0kco-4,5,6,7-rerparunpo- 1 H-nuppoino[3,2-clnupunun-2-
W1 } TUPUIANH-3 -1JT)OKCH |MeTHII § MOpponnH-4-kapOokcuiaToM (mpomesxyToYHOe
coenuHenue 41-1, 33.0 mr, 54.9 MKMOJIb) B Ka4eCTBE UCXOAHOrO BemecTna, 22.0 mr
(uncrora 65%, BbIXOA 52%) yKa3aHHOrO B 3arojOBKE COEIMHEHHS IOJyYalu IOCHe
OUHCTKU C NOMOINbI (udu-xpomarorpadun (amuHO(as3Hbli cunukarenb, XM /
EtOH, rpaguent 0-10%).

KX-MC (meton 2): Ry =0.92 mun; MC (ESI orpunar.): m/z = 500 [M-H]".
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IlpomeskvTrouHoe coequHenue 42-1

mpem-6ytun (25)-2-[({4-[3-(3-xn0p-2-MeTHIaHUINHO)-4-0KkC0-4,5,6,7-
terparunpo-1H-nuppono[3,2-clnupuanH-2-ua|nupuanus-3-
W} OKcH)MeTu [MmopdonuH-4-kapObokcuaaT

Cl

Hcnonb3yst MeTO, aHAJIOTHYHBIA OMHUCAHHOMY Ui mpumepa 1, ¢ mpem-0yTun
(2S)-2-[({4-[({5-[(3-xmop-2-meTundenun)kapdbamoruonin|-6-okco-1,2,3,6-
TEeTPAruapONMUPUANH-4-1IT } AMHUHO )METHUJI |TUPUANH-3 - 1T § OKCH )METHJ |MOP( O H-4-
kapOokcunarom (mpoMexxyTouHoe coequHerue 6-42, 207 mr, 344 MKMOJIb) B KauecTBe
ucxonHoro BemectBa, 27.8 mr (uucrora 90%, Beixon 13%) yka3aHHOrO B 3arojioBKe
COEUHEHUs MOJydau Mocje OYUCTKHU ¢ moMolubio npenapatuBHoit BOXXX (merton 9,
rpagueHT: 0.00-0.50 mun 15% B, 0.50-4.65 mun 15-44.9% B, 4.65 — 5.94 mun 44.9%
B, 594 — 7.29 mun 44.9 — 55% B).

'H-AMP (400 MI'y, IMCO-d¢): 6 [m.n.] = 1.414 (16.00), 2.349 (5.99), 2.520
(0.82), 2.525 (0.50), 2.853 (0.68), 2.870 (1.29), 2.887 (0.75), 3.405 (0.49), 3.410
(0.53), 3.422 (0.95), 3.428 (0.93), 3.439 (0.48), 3.445 (0.43), 3.554 (0.43), 3.560
(0.45), 4.294 (0.43), 4.304 (0.45), 6.191 (0.69), 6.195 (0.66), 6.211 (0.71), 6.214
(0.69), 6.719 (0.48), 6.735 (1.31), 6.738 (1.11), 6.747 (0.85), 6.767 (0.82), 7.175
(0.83), 7.232 (0.92), 7.245 (0.92), 7.351 (0.48), 7.998 (1.24), 8.010 (1.16), 8.378
(1.84),11.016 (0.78).

XKX-MC (meron 6): Rt = 0.92 mun; MC (ESI nonoxur.): m/z = 568 [M+H]".
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IlpomeskvTouHoe coefuHeHue 42-2

3-(3-xnmop-2-merunanununo)-2-(3-{[(25)-mopponun-2-un]MeToKCcH  TUPUANH-4-

un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|nupuaun-4-ox

Hcnone3sys

METO,

aHAJOTUYHbBIN

Cl

CH,

ONHUCAaHHOMY

151

MPOMEXKYTOYHOT O

coeguHeHus 22-2, ¢ mpem-oytun (25)-2-[({4-[3-(3-xn0p-2-MeTUNAHUINHO )-4-0KCO-

4,5,6,7-trerparuapo-1H-nuppono[3,2-c|nupuauH-2-ui|nupuans-3-

Wi} okcH)MeTul | MopdonnH-4-kapOokcunaaToM (IPOMEXKYTOUHOE coenuHeHue 42-1,

30.0 mr, 52.8 MKMOJIb) B Ka4ecTBe HCXOAHOTO BemectBa, 19.0 mr (uucrora 92%,

BbIX0Z 71%) yka3aHHOTO B 3aroJIOBK€ COENUHEHUs MOoJydalu mnocjie (GpuibTPpOBaHUS

yepes

smoupoBanreM 1M ammuakom B MeOH).

'H-SIMP (400 MI'y, AMCO-de): & [m.x.] = 1.235 (1.09), 2.334 (1.58),
(0.84), 2.362 (16.00), 2.520 (7.24), 2.525 (4.55), 2.545 (1.21), 2.570 (1.33),
2.601 (1.20), 2.676 (1.83), 2.680 (1.06), 2.705 (1.02), 2.713 (0.99),

(1.40),
(1.01),
(2.07),
(2.52),
(0.69),
(1.00),

2.740 (0.93),
2.894 (1.12),
3.445 (1.29),
3.646 (0.62),
4.073 (1.20),
(1.45), 4.299 (1.18),
(2.00), 6.219 (1.86),
(2.53), 6.780 (2.58),

2.758 (1.50),
3.300 (4.30),
3.585 (0.65),
3.851 (0.59),
4.090 (1.18),
4307 (1.08),
6.726 (1.04),
6.800 (0.88),

2.787
3.410
3.593
3.868
4.098
5.528
6.730

(0.62),
(1.44),
(0.77),
(0.92),
(1.63),
(0.41),
(1.33),

2.846 (1.74),
3.416 (1.55),
3.612 (1.20),
3.875 (0.91),
4.116 (1.39),
6.196 (1.85),
6.746 (3.44),

7.192 (2.31), 7.231 (3.82), 7.244 (3.92),

KooKy SCX-2 (mpombiBanue ¢ mnomowmbrw MeOH ¢ mnocnepyromum

2.338
2.575
2.732
2.880
3.433
3.640
3.930
4.282
6.215
6.761
7.364

2.863 (4.52),
3.427 (2.54),
3.620 (1.22),
3.902 (1.40),
4274 (1.41),
6.200 (1.81),
6.750 (2.92),

(4.42), 7.980 (4.81), 7.993 (4.51), 8.370 (6.73), 8.397 (0.45), 11.102 (2.40).
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X X-MC (meron 6): Rt = 0.52 mun; MC (ESI nonoxur.): m/z = 468 [M+H]".

IIpomeskvTouHoe coeauHenue 43-1

mpem-6ytun (3R)-3-[({4-[3-(3-xn0p-2-MeTUNaHUINHO)-4-0KCc0-4,5,6,7-
terparuapo-1H-nmuppono[3,2-clnupuann-2-ui|TupuanH-3-
W1} OKcH)MeTu [MmopdonuH-4-kapObokcuiaT

Cl

Hcnonb3ysi MeTO, aHAJIOTHYHBIA OMHUCAHHOMY Ui mpumepa 1, ¢ mpem-0yTun
(BR)-3-[({4-[({5-[(3-xmop-2-MmeTundenunn)kapdbamoruonn]-6-okco-1,2,3,6-
TETPAruApONUPUANH-4-UJ } AMUHO )METUJ [TUPUANH-3 -HJ1 } OKCHU )METUI | MOpP OHH-4-
kapOokcunarom (180 mr, 299 mMkMOJIb) B KayecTBe MCXOOHOIrO BemecTBa, 35.1 mr
(uncrora 90%, BEIXOA 19%) yKa3aHHOTO B 3aroJIOBKE COCIMHEHUS IOJYydYald IOCIHe
OYMCTKH ¢ ToMoILIbI0 npenapatuBHoii BOXX (meron 9, rpanuent: 0.00-0.50 mun 15%
B, 0.50-4.23 mun 15-41.9% B, 4.23 — 5.60 mun 41.9% B, 5.60 — 7.37 mun 41.9 — 55%
B).

'H-AMP (400 MI'y, AMCO-ds): 6 [m.a.] = 1.344 (16.00), 2.357 (14.22), 2.520
(2.49), 2.525 (1.70), 2.891 (0.42), 2.923 (1.43), 3.384 (1.03), 3.405 (2.12), 3.412
(2.73), 3.417 (2.74), 3.435 (1.48), 3.555 (0.76), 3.577 (0.85), 3.680 (1.24), 3.709
(1.06), 3.840 (1.02), 3.860 (0.92), 3.952 (1.42), 3.982 (1.23), 4.301 (0.62), 6.161
(1.64), 6.165 (1.44), 6.179 (1.77), 6.184 (1.67), 6.725 (0.94), 6.740 (3.11), 6.745
(3.77), 6.765 (1.40), 6.785 (0.46), 7.187 (1.94), 7.309 (2.75), 7.322 (2.75), 7.351
(4.78), 7.971 (1.97), 7.983 (1.88), 8.445 (5.01), 11.063 (1.60).

XK X-MC (meron 6): Ry = 0.92 mun; MC (ESI nonoxur.): m/z = 568 [M+H]".
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IlpomeskvTrouHoe coenfuHenue 43-2

3-(3-xnmop-2-merunanununo)-2-(3-{[(3R)-mopPonuH-3-un|MeTOKCH } TUPUIUH-4 -
un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-ox

Cl

CHj

HUcnone3yst MeTOX, AHAJOTHYHBIA  OMHMCAHHOMY [IJs1  NPOMEXYTOYHOTO

coeguHeHuss 22-2, ¢ mpem-oytun (3R)-3-[({4-[3-(3-xn0p-2-METUTAHUINHO)-4-0KCO-
4,5,6,7-trerparuapo-1H-nuppono[3,2-c|nupuauH-2-ui|nupuanu-3-
W1} oKcH)MeTul [MoponnH-4-kapOokcuaaToM (IPOMEXKyTOUYHOE coenuHeHue 43-1,
30.0 mr, 52.8 MKMOJIb) B Ka4eCTBE€ HCXONHOTO BemectBa, 25.3 mr (uucrora 97%,
BbIXOA 99%) yka3aHHOrO B 3aroJIOBKE€ COEIMHEHMs IOJydaju rnocie (QUIbTPOBAHUSA
yepe3 konmoHKy SCX-2 (mpombiBaHue ¢ mnomomnbio MeOH ¢  mocnexgyromum
smoupoBanreM 1M ammuakom B MeOH).

'H-AMP (400 MTI'u, AMCO-d¢): & [m.o.] = 1.235 (0.47), 2.334 (1.10), 2.338
(0.53), 2.367 (16.00), 2.383 (0.45), 2.520 (5.15), 2.525 (3.36), 2.676 (1.09), 2.680
(0.50), 2.825 (1.81), 2.842 (3.79), 2.860 (2.41), 2.888 (0.56), 2.945 (0.90), 2.976
(0.54), 3.155 (0.67), 3.371 (1.08), 3.398 (1.36), 3.416 (2.04), 3.426 (3.16), 3.433
(2.75), 3.444 (2.06), 3.450 (1.95), 3.471 (0.57), 3.720 (1.01), 3.747 (0.86), 3.794
(1.03), 3.816 (0.90), 4.192 (0.59), 4.208 (0.66), 4.218 (1.25), 4.232 (1.21), 4.252
(1.38), 4.261 (1.46), 4.277 (0.69), 4.286 (0.59), 6.222 (1.82), 6.225 (1.83), 6.241
(1.98), 6.245 (1.89), 6.731 (1.15), 6.735 (1.43), 6.751 (3.26), 6.754 (2.74), 6.769
(2.24), 6.790 (2.51), 6.809 (0.87), 7.172 (2.36), 7.217 (2.75), 7.230 (2.77), 7.391
(4.55), 7.941 (1.75), 7.953 (1.66), 8.359 (2.93), 12.612 (0.40).

XK X-MC (meron 6): Ry = 0.53 mun; MC (ESI nonoxur.): m/z = 468 [M+H]".
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IIpomeskvTouHOe coequHeHue 55-1

mpem-6ytun (2R)-2-[({4-[3-(3-xn0op-2-3TUNaHUINHO)-4-0kc0-4,5,6,7-
terparunpo-1H-nuppono[3,2-clnupuanH-2-ua|nupuanus-3-
W} OKcH)MeTu [MmopdonuH-4-kapObokcuaaT

Cl

HN 7 SN
o) o)
)0

O XCH,
HaC CHy

Tz o~z
T

Hcnonb3ysi MeTON, aHAJOTHYHBIA OMHUCAHHOMY Uil mpuMmepa 1, ¢ mpem-0yTun
(ZR)-2-[({4-[({5-[(3-xnop-2->TUndenmn)kapObamoruoni|-6-okco-1,2,3,6-
TETPAruApPONUPUINH-4-UJ } AMUHO )METHUJI [TUPUANH-3 -HJI } OKCH )METUI | MOp P onrH-4-
kapbokcunaroM (MpoMexKyTouHoe coenquHenue 6-55, 473 mr, 768 MKMOJIb) B KaueCTBe

10 ucxonuoro semectsa; 57.0 mr (uucrora 95%, Beixon 12%) yka3aHHOTO B 3aroJIOBKe
COEAMHEHUs MOJydYaJH IOCJe OYUCTKU C MOoMoulblo npenapatuBHoil BOXKX (meron
10, rpanuent: 0.00-0.50 mun 10% B, 0.50-11.05 mun 10-34.4% B, 11.05 — 12.46 muun
34.4% B, 12.46 — 24.12 mun 34.4 — 60% B) ¢ mocnenyrwoeii ¢pusm-xpomarorpaduei
(cunmukarens, IXM / EtOH, rpaguent 0-12%).

15 XKX-MC (meton 2): Ry = 1.26 mun; MC (ESI nonoxur.): m/z = 582 [M+H]".
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IlpoMeskvTouHOE coefHHEHHue S55-2

3-(3-xmop-2-3Tunanununo)-2-(3-{[(2R)-mopponuH-2-un|MeTOKCH } TUPUIUH-4-
un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-ox

o CHj4

O 'NH
HN |\ /

Hcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs1  NPOMEXYTOYHOTO
coeguHeHuss 22-2, ¢ mpem-0ytun (2R)-2-[({4-[3-(3-x00p-2-3TUTAHUINHO)-4-0KCO-
4,5,6,7-trerparuapo-1H-nuppono[3,2-c|nupuauH-2-ui|nupuans-3-
uj}okcu )MeTwi |Mopponun-4-kapookcunaToM (MPOMEKYTOUHOE coenuHeHue 55-1,
70.4 mr, 121 MKMOJIb) B KadecTBe HMCXOAHOro BemecTBa, 58.0 mr (uucrora 95%,
BbIXOA 95%) yKa3aHHOTO B 3aroJIOBKE€ COEIMHEHUs IOJIyHalud IOCJHe OUYHCTKHU C
noMoubio Qudm-xpomarorpadun (cuwnukarenb, XM / EtOH + tpustunamuH,
rpanueHt 1-40%).

'H-SIMP (400 MTI', IMCO-dg): & [m.n.] = 10.96 - 11.17 (m, 1H), 8.36 (s, 1H),
7.69 - 8.02 (m, 1H), 7.37 - 7.51 (m, 1H), 7.19 (s, 2H), 6.65 - 6.86 (m, 2H), 6.15 - 6.24
(m, 1H), 6.12 - 6.31 (m, 1H), 4.26 - 436 (m, 1H), 4.06 - 4.14 (m, 1H), 3.85 - 3.96 (m,
2H), 3.58 - 3.67 (m, 1H), 3.40 - 3.46 (m, 2H), 3.35 - 3.39 (m, 1H), 2.69 - 2.96 (m,
7H), 2.56 - 2.64 (m, 1H), 1.19 - 1.27 (m, 6H).

KX-MC (meton 2): Ry = 0.99 mun; MC (ESI orpunar.): m/z = 480 [M-H]".
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IlpomeskvTouHOE coequHeHue 56-1

mpem-0ytun (25)-2-[({4-[3-(3-xnop-2-3TUnanununo)-4-okco-4,5,6,7-
terparunpo-1H-nuppono[3,2-clnupuanH-2-ua|nupuanus-3-

W} OKcH)MeTu [MmopdonuH-4-kapObokcuaaT

Cl
CHy
Q" "NH
HN | N /4 \N
N —
H

O Z—CH,
H;C CHj,
Hcnonp3ysi MeTON, aHAJOTHYHBIA OMHUCAHHOMY Uil mpuMmepa 1, ¢ mpem-0yTun
(28)-2-[({4-[({5-[(3-xnmop-2-3TUndenun)kapdbamoruoni]-6-okco-1,2,3,6-
TETPAruApPONUPUINH-4-UJ } AMUHO )METUJ [TUPUANH-3 -HJ1 } OKCU )METUI | MOpP onrH-4-
kapbokcuiaroM (MPoOMeKyTOUHOE coenquHeHue 6-56, 476 mMr, 772 MKMOJIb) B KaueCTBE
10 ucxonHoro BemecTsa, 68.0 mr (uncrora 95%, Beixon 14%) yka3aHHOrO B 3arojiOBKe
COEAMHEHUs MOJydYaJH IOCJe OYUCTKU C MOoMOoLblo npenapatuBHoi BOXKX (meron
10, rpaguent: 0.00-0.50 mun 20% B, 0.50-12.99 mun 20-40% B, 12.99 — 15.46 muun
40% B, 15.46 — 24.12 mun 40 — 55% B) ¢ nocnenyromeit ¢asm-xpomarorpadueii
(cunukarens, IXM / EtOH, rpaguent 0-12%).

15 XKX-MC (meton 2): Ry = 1.26 mun; MC (ESI nonoxur.): m/z = 582 [M+H]".
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IIpoMeskvTouHOE coOeqHHEHHEe S6-2

3-(3-xmop-2-3Tunavununo)-2-(3-{[(2S5)-mopdoauH-2 -1 |METOKCH | MTUPpUANH-4-
un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-ox

o CHj4

O 'NH
HN N / N
N —
o) 0—§
\_<_N
H
Hcnone3yst MeTOX, AHAJOTHYHBIA  OMHCAHHOMY IJs1  NPOMEXYTOYHOTO
coeguHeHuss 22-2, ¢ mpem-0ytun (25)-2-[({4-[3-(3-x00p-2-3TUTAHUINHO)-4-0KCO-
4,5,6,7-trerparuapo-1H-nuppono[3,2-c|nupuaus-2-un|nupuans-3-
uj jokcu )MeTwi |[Mopponun-4-kapookcunatoM (MPOMEKYTOUHOE CcoenuHeHue 56-1,
70.4 mr, 121 MKMOJIb) B KadecTBe HMCXOOHOTO BemecTBa, 46.9 mr (uucrora 95%,
BbIXO 78%) yKa3aHHOTO B 3aroJIOBK€ COEIMHEHUs IOJIyHalud IOCJIe OUYHMCTKHU C
nomomplo  (Quam-xpomarorpadun  (amuHodaszHbiii cunukarens, JAXM / EtOH,
rpanueHt 1-35%).
'H-SIMP (400 MTI'n, IMCO-de): & [m.n.] = 11.09 (s, 1H), 8.36 (s, 1H), 7.96 (d,
1H), 7.46 (s, 1H), 7.19 (d, 2H), 6.68 - 6.84 (m, 2H), 6.23 (dd, 1H), 4.24 - 4.34 (m,
1H), 4.03 - 4.16 (m, 1H), 3.82 - 3.96 (m, 2H), 3.57 - 3.65 (m, 1H), 3.39 - 3.48 (m,

2H), 2.82 - 2.94 (m, 5SH), 2.64 - 2.79 (m, 2H), 2.54 - 2.60 (m, 1H), 1.23 (t, 3H).
KX-MC (meton 2): Ry = 0.99 mun; MC (ESI orpunar.): m/z = 480 [M-H]".
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IIpumepbl
Ilpumep 1
3-(3-xnmop-2-MeTokcuaHuInHO)-2-{3-[(1,4-110OKCaH-2-NJI)METOKCH |TUPUAUH-4-

un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-ox

Cl
CHs
0]
Q" °NH
HN | N\ 7 \N
N —
H o
@)
o
K CYCTICH3UH N-(3-xmop-2-metokcudennn)-4-[({3-[(1,4-nnokcan-2-

WJI)METOKCH |TUPUANH-4-UJ } METHJI)aMUHO |-2-0kc0-1,2,5,6-TeTparuiponupuanH-3-
kapboruoamuna (mpomexkyrouHoe coeaunenue 6-1, 140 mr, 240 mxmonb) B MeOH
(2.7 mn) pobasnsniun TOY (42 mkia, 540 MKMOJb) C TOCIENYIOUIUM J0OaBIIeHUEM
BOJTHOTO pacTBOpa mepokcunaa Bomopona (94 mkia, uucrora 35 %, 1.08 mmons), u
cMmech HarpeBanu npu 50°C B TeueHue 17 4. PeakIMOHHON CMeCH AaBalu OXJaAUTHCS
no KT u KOHIEHTpUpPOBANM MPHU IMOHUKEHHOM aaBieHUU. OCTAaTOK OUMINAIH C
nomotbto npenapatuBuoi BOXKX (metox 10, rpanuent: 0.00-0.50 mun 15% B, 0.50-
6.00 mun 15-55% B) c¢ nmonydenuem 70 Mr yKa3aHHOTO B 3aroJIOBKE COEIUHEHWUS
(Bexon 51 %).

'H-AAMP (400 MI'y, IMCO-ds): & [m.n.] = 2.86 (t, 2H), 3.37 - 3.57 (m, 4H),
3.70 - 3.90 (m, 4H), 3.88 (s, 3H), 3.92 - 4.08 (m, 1H), 4.10 - 4.20 (m, 1H), 4.28 (dd,
1H), 6.15 (t, 1H), 6.68 (d, 2H), 7.16 (br s, 1H), 7.28 (d, 1H), 7.52 (s, 1H), 8.04 (d,
1H), 8.39 (s, 1H), 11.07 (s, 1H).

XKX-MC (meron 2): Ry = 0.98 mun; MC (ESI nonoxur.): m/z = 485 [M+H]".



10

15

20

25

162

Ilpumep 2
3-(3-xmop-2-merokcuanunuuo)-2-(3-{[(25)-1,4-nnokcan-2-
WJI|MEeTOKCH j MupuAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-oxn

(Crepeonsomep 1)

Cl

EHs
0

VkazaHHoe B 3arojoBke mnpumepa | coenunenue (140 wmr) pasgensnm Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupaidbHoili BOXX ¢ mnonydeHuem
YKa3aHHOI'O B 3arojioBke coeaumHeHus (sHantuomep 1, 27 mr mpu Rt = 14.0 — 17.0
MUH) 1 3Ha"HTHOMepa 2 (25 mr npu Rt =20.0 — 24.8 muH, cMm. npumep 3).

MeTtoa npenapatuBHoN xupanbHoi BOXKX:

ITpubGop: Labomatic HD5000, Labocord-5000; Gilson GX-241, Labcol Vario

4000; xomonka: Cellulose SB 5 mk, 250x30 mwm; smroeHt A: rekcan + 0.1 006.%
nustunamuna (99 %); snoent B: 2-nponanon; uzokparuueckuii pexxum: 50 % A + 50
% B; motok 50 ma/mun; YO: 254 HM.

Meton ananuTudeckoi xupaiapaoin BOXKX:

IMpubop: Agilent HPLC 1260, xononka: Cellulose SB 3 Mk, 100x4.6 MM; 31I0€HT

A: rekcal + 0.1 06.% nusTunamuna (99 %); smoeHTt B: 2-nponaHot; H30KpaTHYECKH
pexum: 50 % A + 50 % B, motok 1.4 min/mun; temneparypa: 25°C; Y®: 254 am.
Ananutudeckas xupanbHas BOXX: Ry = 4.49 mun.
Onruyeckoe Bpamenue: [a]p = 1.7° +/- 0.98° (¢ = 3.6 Mr/2 M, MeTaHOI).
DHAHTHOCEJIEKTUBHBIII CHHTE3 IMOATBEPAUJ, YTO VYKA3aHHOE B 3arojiOBKe
coeqMHEHUE mpencrtasisier cobod 3-(3-xjop-2-meTokcuaHuanHo)-2-(3-{[(25)-1,4-
OUOKCaH-2-1JI|MeTOKCH j nupuanH-4-un)-1,5,6,7-rerparuapo-4H-nuppono|3,2-
clmupunun-4-on. 872 wmr (uuctora 95%, BbIXOA 72%) yKa3aHHOTO B 3aroJiOBKe

COEAMHEHHUs TOJIy4alu IO aHajoruu ¢ npumepom 1, ucmons3ys N-(3-xmop-2-



163

metokcudenmn)-4-{[(3-{[(25)-1,4-nuokcaH-2-UI|METOKCH | MUPUAUH-4-
WJI)METHJI|aMUHO }-2-0kc0-1,2,5,6-TeTparuiponupuanH-3-kapooTuoamung
(mpomesxyTouHOe coenuHeHue 6-2, 1.23 r, 2.36 MMONIb) B KadecTBE€ HCXOAHOIO
BEI[eCTBA C MOCJIEeAYIIeH OunCTKON ¢ moMouipto npenapatrusHoit BOXX (meron 10,
5 rpaguent: 0.00-0.50 mun 15% B, 0.50-6.00 mun 15-55% B).
'H-SIMP (400 MI'u, JIMCO-de): & [m.n.] = 2.86 (t, 2H), 3.38 - 3.47 (m, 3H),
3.53 (td, 1H), 3.69 - 3.78 (m, 2H), 3.83 (dd, 1H), 3.88 (s, 3H), 3.90 (m, 1H), 3.98 -
4.08 (m, 1H), 4.12 - 4.18 (m, 1H), 4.28 (dd, 1H), 6.12 - 6.17 (quin, 1H), 6.66 - 6.71
(m, 2H), 7.16 (s, 1H), 7.28 (d, 1H), 7.52 (s, 1H), 8.04 (d, 1H), 8.39 (s, 1H), 11.07 (s,
10 1H).
Ananutndeckas xupanbHas BOXX: Ry = 4.46 musn.
Onruyeckoe Bpamenue: [a]p =-12.5° +/- 0.52° (¢ = 5.6 mr/mu, xJ10podop™m).
Ilpumep 3
3-(3-xmop-2-merokcnanunuuo)-2-(3-{[(2R)-1,4-nuokcan-2-
15 WJI|METOKCH j mUpUAnH-4-1)-1,5,6,7-reTparunpo-4H-nuppoino[3,2-clnupunun-4-ox

(Ctepeonsomep 2)

Cl

EHs
o

JUisi TONydYeHUs YKa3aHHOTO B 3aroJIOBKE pAaleMHYECKOr0 COEOUHEHHUS CM.
npumep 1. Pa3neneHue >HAaHTHOMEPOB € TIOMOIUIBID TMPEMapaTHUBHONW XHPaJIbHOU
20 BOXX (merom cMm. mpumep 2) HPUBOAMIO K MOJYYEHHUIO 25 Mr yKa3aHHOTO B
3arosnoBke coenuHeHnus (mpu Rt = 20.0 — 24.8 mun).
Ananutndeckas xupainbHas BOXKX (meton cm. mpumep 2): Ry = 6.56 muH.
Onruyeckoe Bpamenue: [a]p = -3.0° +/- 1.03° (¢ = 3.2 Mr/2 M1, METaHOI).

Onruyeckoe Bpamenue: [a]p = 22.8° +/- 6.1° (¢ = 6.3 mr/mi, xiopodopm).
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IIpumep 4
2-{3-[(1,4-nuoxcaH-2-un)MeToKCH |nupuauH-4-un}-3-(3-grop-2-

METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppoino[3,2-clnupuann-4-ox

¢Hs
o
9" °NH
HN | N 74 \N
N —
H o
O
o
5 ITo anamorum ¢ mpumepom 1 4-[({3-[(1,4-anOKCaH-2-NJI)METOKCH |TUPUANH-4-

w1y MeTun)amuHo|-N-(3-dprop-2-meTokcudennn)-2-okco-1,2,5,6-TeTparuiponupuIuH-
3-xkapOotuoamun (mpomexyTodHoe coenuHeHue 6-4, 120 wmr, 239 MKMoOub)
UCIIOJIb30BAIHN JUISI MOJNYYEHHUs MOCJe HAarpeBaHWUs B T€U€HHUE 25 YacOB U OYUCTKH C
nomoibto npenapatusHoi BOXKX (meton 10, rpanuent: 0.00-0.50 mun 15% B, 0.50-
10 6.00 muH 15-55% B) 25.7 mr (Bbixox 21 %) yka3aHHOTO B 3ar0JIOBKE COEUHEHUS.
'H-AAMP (400 MI'u, IMCO-dq): & [m.n.] = 2.86 (t, 2H), 3.37 - 3.57 (m, 4H),
3.66 - 3.89 (m, 4H), 3.91 (s, 3H), 3.98 - 4.09 (m, 1H), 4.09 - 4.20 (m, 1H), 4.28 (dd,
1H), 6.00 (d, 1H), 6.45 - 6.54 (m, 1H), 6.64 (m, 1H), 7.16 (br s, 1H), 7.29 (d, 1H),
7.53 (s, 1H), 8.04 (d, 1H), 8.39 (s, 1H), 11.05 (s, 1H).
15 XKX-MC (meton 2): Ry = 0.92 mun; MC (ESI nonoxut.): m/z = 469 [M+H]".
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Ilpumep S

2-{3-[(1,4-nuokcaH-2-ui1)MeTOKCH |nupuaun-4-un}-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppoino[3,2-clnupuann-4-ox
(ctepeousomep 1)

F
FHs
®)

VkazaHHOe B 3arojiopke mnpumepa 4 coenmHeHue (26 Mr) pasnensuid Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupaidbHoili BOXX ¢ mnonydeHuem
YKa3aHHOT'O B 3arojioBke coenuHeHus (3HanTuomep 1, 11 mr, mpu Rt = 8.2 — 9.1 mus,
BbIxox 10 %) u sHanTHOMepa 2 (12 mr, npu Rt = 9.7 — 10.7 muH, cM. npumep 6).

MeTtoa npenapatuBHoN xupanbHoi BOXKX:

ITpubGop: Labomatic HD5000, Labocord-5000; Gilson GX-241, Labcol Vario
4000; xomonka: Cellulose SB 5 mxk, 250x30 mwm; smoent A: MTBE + 0.1 06.%

austunamuna (99 %); snroent B: aneronutpun; rpaaguent: 2-60 % B B Teuenue 20
MHH; TOTOK 50 Myi/mMuH;, Y®: 280 HM.
Meton ananuTudeckoi xupaiapaoin BOXKX:

IMpubop: Agilent HPLC 1260, xononka: Cellulose SB 3 Mk, 100x4.6 MM; 31I0€HT

A: MTBE + 0.1 00.% nustunamuna (99 %); smoeHT B: aneronutpmn, rpanueHt: 2-60
% B B Teuenue 7 MmuH, notok 1.4 mu/muH; Temnepatypa: 25°C; Y@: 280 Hwm.
Ananutudeckas xupanpHas BOXX: Ry = 4.34 mun.

Onruyeckoe Bpamenue: [a]p =-0.5° +/- 0.87° (¢ = 7.5 Mr/2 M1, METaHOI).
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Ilpumep 6

2-{3-[(1,4-nuokcaH-2-ui1)MeTOKCH |nupuaun-4-un}-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nupposno[3,2-clnupuann-4-ox
(ctepeousomep 2)

F FHs
o

JUnsi monydeHus YKa3aHHOTO B 3aroJIOBKE pAalEeMHUYECKOr0 COEOUHEHHUS CM.
npuMep 4. Pa3neneHue >HAHTHOMEPOB C TIOMOINBI0 MPEMapaTUBHONW XHPAaJIbHOU
B3OXX (merom cm. mpumep 5) HpUBOAMIO K MOJYy4YeHHUIO 12 Mr yKa3aHHOrO B
3arosioBke coenuHenus (npu Rt = 9.7 — 10.7 muH, Bbixoxn 11 %).

Ananurnyeckas xupaibHasg BOXX (meron cm. npumep 5): Ry =5.11 musn.

Onruueckoe Bpauenue: [a]p =-0.1° +/- 0.89° (¢ = 6.3 Mr/3 mu, MeTaHO).

Ilpumep 7

3-(2,3-nuxnopaHminnHo)-2-{3-[(1,4-1M0KCaH-2-UJT)METOKCH |TUPUAUH-4-1JI } -

1,5,6,7-trerparuapo-4H-nuppono[3,2-clnupuana-4-ox

Cl
o]
O °NH
HN | N\ 7 \N
N —
H o
o)
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ITo anamormum c¢ npumepom | N-(2,3-puxnoppenunn)-4-[({3-[(1,4-auokcan-2-
WJI)METOKCH |TUPUANH-4-UJ } METUIT)aMUHO|-2-0Kkc0-1,2,5,6-TeTparuiponupuant-3-

kapOoruoamuy (mpoMmexyTouHoe coeguHeHue ©6-7, 110 wmr, 210 MkMoub)

UCIIOJIb30BAIHN ISl MOJYYEHHUs MOCJe HAarpeBaHUs B TeUeHUE 25 4acOB U OYUCTKH C
nomombo npenaparuBHoil BOXKX (meron 10, rpaguent: 0.00-0.50 mun 15% B, 0.50-
6.00 muH 15-55% B) 34.6 mr (Bbixoa 32 %) yka3aHHOrO B 3ar0JIOBKE COETHHEHUS .

'H-AAMP (400 MTI'u, JIMCO-ds): & [m.n.] = 2.86 (br t, 2H), 3.35 - 3.45 (m, 3H)
3.47 - 3.56 (m, 1H), 3.65 - 3.75 (m, 2H), 3.75 - 3.88 (m, 2H), 3.93 - 4.04 (m, 1H)
4.06 - 4.20 (m, 2H), 6.27 (dd, 1H), 6.83 - 6.91 (m, 2H), 7.17 (br s, 1H), 7.26 (d, 1H)
7.66 (s, 1H), 8.08 (d, 1H), 8.38 (s, 1H), 11.21 (s, 1H).

XKX-MC (meron 2): R = 1.01 mun; MC (ESI nonoxur.): m/z = 489 [M+H]".

2
2

2

IIpumep 8
3-(2,3-nuxnopaHunuHo)-2-{3-[(1,4-n1r0KCcaH-2-UIT)METOKCH |TUPUAUH-4 -1 } -
1,5,6,7-trerparuapo-4H-nuppono[3,2-c|nupunun-4-ox (crepeousomep 1)

Cl
Cl

VkazaHHOe B 3arojioBke mnpumepa 7 coenuHeHue (27 Mr) pasnessuid Ha
SHAHTHUOMEpPHl C IMOMOINBI0 MpenapaTuBHONl xupainpHoili BDOXX ¢ mnonyueHuem
YKa3aHHOT'O B 3aroJioBke coenuHeHus (sHaHtuomep 1, 10 mr) m sHanTHOMepa 2 (12
MT, CM. IpuMep 9).

Meton npenapatuBHol xupanbHoil BOXKX:

IMpubop: Labomatic HD5000, Labocord-5000; Gilson GX-241, Labcol Vario
4000; xomonka: Cellulose SB 5 mxk, 250x30 mwm; smwent A: MTBE + 0.1 06.%

nustunamuna (99 %); smroent B: aneronutpun, rpaguent: 2-60 % B B teuenue 20

MHH; TOTOK 50 My/mMuH;, Y®: 280 HM.
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Meton aHanuTuueckod xupaiapbHoid BOXKX:

ITpubop: Agilent HPLC 1260, xononka: Cellulose SB 3 mk, 100x4.6 MM; 37110€HT
A: MTBE + 0.1 00.% nustunamuna (99 %); snoeHt B: aneronutpun, rpanueHt: 2-60
% B B Teuenue 7 muH, notok 1.4 mu/muH; remneparypa: 25°C; Y@: 280 um.
5 Ananurnyeckas xupaibpHasg BOXX: R¢=5.11 musn.
Onrtuueckoe Bpamenue: [o]p = 1.4° +/- 0.69° (¢ = 5.8 mMr/2 My, MeTaHOJ).
Ilpumep 9
3-(2,3-nuxnopaHminnHo)-2-{3-[(1,4-1M0KCaH-2-UJT)METOKCH |TUPUAUH-4-HJI } -

1,5,6,7-trerparuapo-4H-nuppono[3,2-c]nupunun-4-ox (ctepeousomep 2)

Cl
Cl
Q" °NH
HN | N\ 7 \N
N —
H q
O
Co
10
Jns monydeHHs YKa3aHHOIO B 3arojOBKE pPaLEMHYECKOrO COEAUHEHUS CM.
npumep 7. Pa3geneHue SHAHTHOMEPOB C IOMOINBI MpPENapaTHUBHOM XHUpPaJbHON
BOXX (merom cm. mpumep 8) HPUBOAMIO K MOJY4YeHHUIO 12 Mr yKa3aHHOTO B
3arojIOBKE€ COeTUHEHHUS .
15 Ananuruyeckas xupaibHas BOXX (meton cm. npumep 8): Ry = 6.74 muH.

Onruyeckoe Bpamenue: [a]p =-14.9° +/- 3.16° (¢ = 5.6 mMr/mJ1, MeTaHOI).
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Ilpumep 10
3-(3-xnmop-2-merunanununo)-2-{3-[(1,4-n1uokcan-2-1J1)METOKCH |TUpUAUH-4-

un}-1,5,6,7-rerparunpo-4H-nupponol3,2-clnupunus-4-ox

Cl

CHsj

Q" °NH
HN | N\ /4 \N
” —

0
O

Lo

5 ITo ananoruu ¢ npumepom 1 N-(3-xnop-2-metundenunn)-4-[({3-[(1,4-auokcan-2-

WJI)METOKCH |TUP UAUH-4-UJ } METHIT)aMUHO |-2-0kc0-1,2,5,6-TeTparuiponupuant-3-
kapboruoamun (mpomexyrtounoe coenuHenue 6-10, 180 wmr, 358 MkmoIb)
UCIIOJIb30BAIHN JUIsl MOJYYEHHUs MOCJe HAarpeBaHUsl B T€UeHUE 25 YacOB U OYUCTKH C
nomoiubto npenapatusHoi BOXKX (meton 10, rpanuent: 0.00-0.50 mun 15% B, 0.50-

10 6.00 muH 15-55% B) 12.1 mr (Bbixox 7 %) yKa3aHHOTO B 3ar0JIOBKE COCJUHEHHUS.

'H-AAMP (400 MI'u, IMCO-ds): & [m.1.] = 2.35 (s, 3H), 2.86 (br t, 2H), 3.37 -

3.47 (m, 3H), 3.55 (br dd, 1H), 3.67 - 3.85 (m, 3H), 3.89 (br d, 1H), 4.01 (br dd, 1H),
4.08 - 4.18 (m, 1H), 4.24 (dd, 1H), 6.20 (d, 1H), 6.71 - 6.80 (m, 2H), 7.19 (br s, 1H),
7.24 (d, 1H), 7.37 (s, 1H), 8.01 (d, 1H), 8.37 (s, 1H), 11.05 (s, 1H).

15 XKX-MC (meton 2): Ry = 1.02 mun; MC (ESI nonoxur.): m/z = 469 [M+H]".



170

Ilpumep 11
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{[(3R)-4-meTunmopdonun-3-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl
EHs
O
O °NH
HN -
| N
NN\ 2
O;(—O
/
H3;C
5 I[To anmamorum c¢ mnpumepom 1 N-(3-xmop-2-metokcudpenun)-4-{[(3-{[(3R)-4-

METUJIMOPQOITUH-3-UJI |[METOKCH | MUPUAHH-4-UIT)METHIT |aMHHO }-2-0Kc0-1,2,5,6-
TETParuapoONupUANH-3-KapOoTnoaMu (IpoMeXxyTodHOe coenuHeHue 6-11, 82 wr,
139 MKMOJIb) UCIIONIB30BAIH AJISI TIOJIYYEHUS MOCNIe HarpeBaHUs B TeueHne 17 4acoB u
OYMCTKH ¢ momouipio npemnapatuBHod BOXX (meron 10, rpaament: 0.00-0.50 muH
10 15% B, 0.50-6.00 mun 15-55% B) 11 mr (Beixox 15 %) yka3aHHOTO B 3arojioBKe
COEIMHEHUS.
'H-AAMP (400 MTI'u, IMCO-ds): & [m.n.] = 11.51 - 12.57 (m, 1H), 8.40 (br s,
1H), 8.04 (br s, 1H), 7.62 (br s, 1H), 7.32 (d, 1H), 7.19 (br s, 1H), 6.71 (br d, 2H),
6.15 (dd, 1H), 4.40 (br s, 2H), 3.90 (s, 4H), 3.85 (br s, 1H), 3.60 (br d, 3H), 3.40 -
15 3.51 (m, 3H), 3.01 (br s, 1H), 2.74 - 2.96 (m, 3H), 2.22 - 2.43 (m, 2H).
XKX-MC (meron 6): Ry = 0.55 mun; MC (ESI nonoxur.): m/z = 498.2 [M+H]".

Onruyeckoe Bpamenue: [a]p =-82.0° +/- 0.41° (¢ = 5.8 mMr/mJ1, MeTaHON).
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Ilpumep 12
3-(3-pTop-2-meTokcuaHuINHO)-2-{3-[(4-MeTunmoponuu-2-

WI)METOKCH |nupuau-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

F
CHjs
0
O™ °NH
HN | N/ \N
N —
H o
HiC-N O
\__/

3-(3-®PTop-2-METOKCUAHUINHO)-2-(3-ruApOKCUNUupuaAnH-4-un)-1,5,6,7-
terparuapo-4H-nmuppono[3,2-clnupuaun-4-oH (poMexxyTouHoe coenuHenue 12, 150
mr, 407 wmkmonb) pacTBopsiim B guokcaHe (4.8 wmu). PeakumoHHyK CcMech
Jera3upoBald aproHoM. 3areM poOasisanu (TpudytundochaHUINAEH )alleTOHUTPHUII
(384 mxu, 1.5 mmone, CAS 157141-27-0) u (4-metunmopgonun-2-un)meranon (CAS
40987-46-0, 80.0 mr, 610 mMxmonp), u cmech nepememusanu npu 50°C B Teuenue 30
4y, CMech KOHLEHTPUPOBAJIU NPH IOHMKEHHOM JaBJICHUH M JO00ABISJIM HACHILI.
pactBop OukapObonata Hatpus. Cwmech »dKcTparupoBaiu ¢ nomoup XM,
Opranuueckyw ¢azy ¢unbTpoBanu uepe3 rugpodoOHbIid GUABTP, KOHLEHTPUPOBAIH
MPHU MOHMKEHHOM JIaBJIEHUH W OYHINAJIU C MOMOINBI0 mpenapatuBHor BOXX (meton
10, rpanuent: 0.00 — 0.50 mun 1% B, 0.50 — 27.40 mun 1 — 50% B) ¢ monydeHuem
16.2 Mr yKa3aHHOTO B 3aroJioBke coequHeHus (Boixon 8 %).

'H-AAMP (400 MTI';, IMCO-de): & [m.a.] = 11.05 (s, 1H), 8.40 (s, 1H), 8.02 (d,
1H), 7.52 (s, 1H), 7.29 (d, 1H), 7.16 (s, 1H), 6.64 (td, 1H), 6.50 (ddd, 1H), 6.01 (d,
1H), 4.34 (dd, 1H), 4.15 (dd, 1H), 3.88 - 4.00 (m, 5H), 3.67 (td, 1H), 3.37 - 3.47 (m,
2H), 2.85 (t, 2H), 2.77 (br d, 1H), 2.66 - 2.70 (m, 1H), 2.20 (s, 3H), 2.04 (td, 1H),
1.91 (t, 1H).

XX-MC (meton 2): Ry = 0.92 mun; MC (ESI nonosxur.): m/z = 482.3 [M+H]".
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Ilpumep 13
3-(3-pTop-2-meTokcuaHuINHO)-2-{3-[(4-MeTunmoponuu-2-
WI)METOKCH |nupuau-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

(ctepeousomep 1)

F
CHs
o!

N
H

~

HsC-N O
_/

VkazaHHOoe B 3arojoBke mnpumepa 12 coenunenue (19 wmr) pasgensnm Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupainpHoili BOXX ¢ mnonydeHuem
YKa3aHHOT'O B 3arojioBKe coeaunHeHus (3HaHTuomep 1, 6 mr, mpu Rt = 6.7 — 8.7 muH,
BbIX0A 3 %) u sHaHTHOMepa 2 (7 mr, npu Rt = 8.9 — 11.9 muH, cMm. npumep 14).

Meton npenapatuBHol xupanbHoil BOXX:

ITpu6Gop: PrepCon Labomatic HPLC, kononka: Chiralcel OD-H 5 mk, 250x20;

smoeHT A: ameronutpun + 0.1 00.% gudstunamuna (99 %), smroent B: stanomn,
u3oKpatudeckuii pexum: 93 % A + 7 % B; morox 20 mu/muHn; Temneparypa: 25°C;
Y®&: 254 um.

Meton ananuTudeckoi xupaiapaoit BOXKX:

IMpubop: Waters Alliance 2695; xononka: Chiralcel OD-H 5 wmk, 100x4.6;

smoeHT A: staHon + 0.1 00.% gudstunamuua (99 %), smoent B: sTanon;
uzokparudeckuin pexum: 90 % A + 10 % B, morok 1.4 ma/mun, Temneparypa: 25°C;
Y®: 254 um.

Ananutndeckas xupanpbHas BOXX: Ry =2.91 musn.

'H-AAMP (400 MTI';, IMCO-de): & [m.a.] = 11.05 (s, 1H), 8.40 (s, 1H), 8.02 (d,
1H), 7.53 (s, 1H), 7.29 (d, 1H), 7.16 (s, 1H), 6.64 (td, 1H), 6.50 (t, 1H), 6.01 (d, 1H),
4.34 (dd, 1H), 4.15 (dd, 1H), 3.89 - 3.99 (m, SH), 3.67 (td, 1H), 3.38 - 3.46 (m, 2H),
2.85 (t, 2H), 2.77 (br d, 1H), 2.61 - 2.71 (m, 1H), 2.20 (s, 3H), 1.98 - 2.16 (m, 1H),
1.91 (t, 1H).
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Ilpumep 14
3-(3-pTop-2-meTokcuaHuINHO)-2-{3-[(4-MeTunmoponuu-2-
WI)METOKCH |nupuaun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

(ctepeousomep 2)

F
CHs
o!

N
H

~

HsC-N O
_/

Jlnsg mosydeHus YKa3saHHOTO B 3aroJIOBKE pPalEeMHUYECKOrO COEJUHEHHUS CM.
npumep 12. PaspeneHne 5HAaHTHOMEPOB C IOMOIIBK MPENapaTUBHOM XHUPaJIbHON
BOXX (merom cm. mpumep 13) mpuBOAMJIO K MOJYYEHHIO 7 MI yKa3aHHOTO B
3arosioBke coenuHenus (npu Rt = 8.9 — 11.9 mun, Boixoa 3 %).

Ananutndeckas xupanbHas BOXKX (meton cm. mpumep 13): R¢ = 3.70 muH.

"H-AMP (400 MTI', IMCO-ds): & [m.n.] = 11.05 (s, 1H), 8.40 (s, 1H), 8.02 (br
d, 1H), 7.53 (s, 1H), 7.29 (d, 1H), 7.16 (br s, 1H), 6.59 - 6.70 (m, 1H), 6.50 (br t, 1H),
6.01 (br d, 1H), 4.34 (br dd, 1H), 4.15 (br dd, 1H), 3.86 - 4.00 (m, 5H), 3.60 - 3.74
(m, 1H), 3.40 - 3.48 (m, 2H), 2.85 (br t, 2H), 2.77 (br d, 1H), 2.63 - 2.70 (m, 1H),
2.20 (s, 3H), 1.99 - 2.09 (m, 1H), 1.91 (brt, 1H).
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Ilpumep 15

3-(3-x1m0p-2-METOKCUAHUINHO)-2-{3-[(4-MeTunMopponun-2-

WI)METOKCH |nupuau-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl
EHs
o)
9" °NH
HN | N\__/ \N
N —
H o
O
-
CH;,
5 I[To amamormm ¢ mnpumepom 1  N-(3-xmop-2-meroxkcudenmn)-4-[({3-[(4-

METUIMOP(POTUH-2-UIT)METOKCH |THPUANH-4-1JI } METUI)aMHHO |-2-0Kkco-1,2,5,6-
TeTParuApONUPHUANH-3-kKapOoTuoaMua (IpOMEXKYyTOUHOE coeauHeHune 6-15, 74.0 wmr,
139 MKMOJIb) UCIIONIB30BAH AJISI TIOJIYUEHUS MOC/Ie HarpeBaHus B TeueHue 18 gacos u
OYMCTKH ¢ momouipio npenapatuBHod BOXX (meron 10, rpaament: 0.00-0.50 mun
10 15% B, 0.50-6.00 mun 15-55% B) 24.1 mr (uucrtora 90 %, Beixon 31 %) yka3aHHOTrO
B 3ar0JIOBKE COECITMHEHMUS.
'H-AIMP (400 MI'y, IMCO-d,): & [m.n.] = 1.86 - 1.95 (t, 1H), 2.00 - 2.09 (td,
1H), 2.20 (s, 3H), 2.66 (br d, 1H), 2.73 - 2.81 (br d, 1H), 2.86 (t, 2H), 3.42 (td, 2H),
3.61 - 3.73 (td, 1H), 3.88 (s, 3H), 3.91 - 4.02 (m, 2H), 4.16 (dd, 1H), 4.33 (dd, 1H),
15 6.15 (t, 1H), 6.69 (d, 2H), 7.16 (s, 1H), 7.28 (d, 1H), 7.53 (s, 1H), 8.03 (d, 1H), 8.40
(s, 1H), 11.07 (s, 1H).
XKX-MC (meron 2): Ry = 0.97 mun; MC (ESI nonoxur.): m/z = 498 [M+H]"
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Ilpumep 16

3-(3-xnmop-2-MeToKCHaHUINHO)-2-(3-{[4-MeTunmopponun-2-
WJI|MEeTOKCH j MupuAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-oxn
(ctepeousomep 1)

Cl

CHs
o!

VkazaHHOe B 3arojoBke mnpumepa 15 coeaunenue (24.1 mr) paspensnu Ha
SHAHTHUOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupaiapbHoili BOXKXX ¢ mnonydeHuem
yKa3aHHOT'O B 3arojioBke coennHeHus (sHaHTHOMep 1, 8 mr, mpu Rt = 17.4 — 21.8,
Bbixox 11 %) u snantuomepa 2 (7 mr, npu Rt = 12.5 — 14.5 mun, cm. npumep 17).

Metoa npenapatuBHoN xupanbHoil BOXX:

ITpuGop: PrepCon Labomatic HPLC, kononka: Chiralpak IF 5 mx, 250x30;

smoeHT A: rekcan + 0.1 00.% npudstunamuuHa, syareHT B: srtanon + 0.1 00.%
OUATUJIAMUHA, H30KpaTtudyeckuii pexum: 50% A + 50% B; morok: 40 ™i/mMuH;
temrneparypa: 25°C; Y®: 280 um.

Meton amanutTuueckoil xupaapbHoil BOXKX:

IMpubop: Waters Alliance 2695; kononka: Chiralpak IF 3 mk, 100x4.6; s3mr0eHT
A: rekcan + 0.1 00.% pusTUNaMuHA, 3JI0C€HT B: 3TaHON, M30KPATHYECKUN DPEKUM:
50% A + 50% B; norok: 1.4 ma/mun; Temneparypa: 25°C; Y®: 280 um.

Ananutndeckas xupanbHas BOXX: R = 4.55 musn.

'H-AMP (400 MI'u, AMCO-ds): & [m.o.] = 1.232 (1.95), 1.259 (0.49), 1.888
(0.59), 1.914 (1.04), 1.941 (0.65), 2.016 (0.40), 2.037 (0.73), 2.045 (0.70), 2.065
(0.49), 2.206 (9.36), 2.327 (0.42), 2.518 (1.60), 2.523 (1.15), 2.540 (16.00), 2.646
(0.75), 2.670 (0.96), 2.673 (0.98), 2.758 (0.81), 2.787 (0.77), 2.841 (1.13), 2.858
(2.36), 2.876 (1.27), 3.405 (0.89), 3.410 (0.98), 3.422 (1.69), 3.428 (1.67), 3.439
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3.445 (0.77), 3.638 (0.41), 3.644 (0.49), 3.666 (0.89), 3.672 (0.89), 3.694
3.700 (0.52), 3.883 (15.90), 3.933 (0.86), 3.952 (0.89), 3.960 (1.15), 3.976
3.983 (0.40), 4.137 (0.82), 4.154 (0.74), 4.163 (1.02), 4.179 (0.84), 4.315
4324 (1.01), 4.341 (0.80), 4.349 (0.72), 6.139 (1.35), 6.151 (2.23), 6.163
6.681 (4.49), 6.692 (3.40), 6.694 (3.35), 7.163 (1.58), 7.274 (1.81), 7.287

(1.83), 7.533 (3.41), 8.021 (1.20), 8.034 (1.14), 8.402 (1.87), 11.066 (1.70).

IIpumep 17

3-(3-xn0p-2-MeTOKCHaHUIHNHO)-2-(3-{[4-MeTunmMop¢onun-2-

W |MeTOKCH } mupuaAnH-4-mi)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuaun-4-oxH

10 (ctepeousomep 2)

o
¢
o!

,H.HH MOJIYy4€HHA VYKa3aHHOI'O B 3aroJIOBKEC paueMHUYCCKOro COCOUHCHHSA CM.

npumep 15. Pa3zpeneHne 5HAaHTHOMEPOB C IOMOIIBK MPEeNapaTUBHOW XHUpPaJIbHOHN

BOXX (merom cm. mpumep 16) mpUBOOMJIO K MOJYYEHHIO 7 MI YKAa3aHHOTO B

15 3arosioBke coenuHenus (mpu Rt = 12.5 — 14.5 mun).

Ananutudeckas xupanbHas BOXKX (meton cm. mpumep 16): R¢ = 2.93 mMuH.
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Ilpumep 18
3-(3-xnmop-5-pTOp-2-MeTOKCHAHUINHO)-2-(3-{[4-MeTunmopdonuH-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl
EHs
0]
F
Q" °NH
HN | A\ 7 \N
N —
H o
O
—N
CHj
5 Hcnonp3yst MeTO, aHAJOTHYHBIN OMUCaHHOMY st mpumepa 1, ¢ N-(3-xmop-5-

dTop-2-meroxcudpenun)-4-[({3-[(4-meTunmopPonuH-2-u)METOKCH |TUPUANH-4-
WJT } METUIT)aMUHO|-2-0kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpomesxyTouHOoe coenuHeHue 6-18, 166 mr, 302 MKMONB) B KaueCTBE HCXOAHOIO
BemecTBa, 13.0 mr (uucrora 95 %, BeIxoa 8 %) yKa3aHHOTO B 3aroJIOBKE COEIUHEHUs
10 NOJIy4YaJll MOCJIe OYUCTKH € NMOoMoInbio npenapatuBHoit BOXKX (meron 10, rpagueHT:
0.00 — 0.50 mun 15% B, 0.50 — 6.00 mun 15 — 55% B).
'H-AIMP (400 MI'u, IMCO-ds): & [m.n.] = 1.88 (t, 1H), 1.93 - 2.05 (dt, 1H),
2.19 (s, 3H), 2.60 - 2.66 (d, 1H), 2.70 - 2.77 (d, 1H), 2.86 (t, 2H), 3.37 - 3.48 (m, 2H),
3.56 - 3.68 (m, 1H), 3.83 (s, 3H), 3.90 (br d, 2H), 4.15 (m, 1H), 4.27 (dd, 1H), 5.85
15 (dd, 1H), 6.56 (dd, 1H), 7.13 (s, 1H), 7.33 (d, 1H), 7.64 (s, 1H), 8.10 (d, 1H), 8.43 (s,
1H), 11.18 (s, 1H).
XKX-MC (meron 2): Ry = 1.00 mun; MC (ESI nonoxur.): m/z = 516 [M+H]".
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Ilpumep 19
3-(3-xnmop-5-pTop-2-MeToKcHaHUINHO)-2-(3-{[1,4-nuokcan-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl
EHs
O
F
O °NH
HN | N\ 7 \N
N —
H o
0]
o
5 Hcnonp3yst MeTO, aHAJOTHYHBIN OmMUCaHHOMY st mpumepa 1, ¢ N-(3-xmop-5-

¢Top-2-meroxcudpennn)-4-[({3-[(1,4-nnokcaH-2-UI)METOKCH |TUPUANH-4-
W} METUIT)aMUHO|-2-0kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpomexyTouHOe coenuHeHue 6-19, 160 mr, 298 MKMoONb) B KaueCTBE HCXOAHOIO
BemecTBa; 3.90 mr (uucrora 90 %, Beixon 2 %) yKa3aHHOTO B 3ar0JIOBKE COEIUHEHUS
10 NOJIy4YaJll MOCJIe OYUCTKH ¢ NMOoMoInbio npenapatuBHoit BOXKX (meron 10, rpagueHT:
0.00 — 0.50 mun 15% B, 0.50 — 6.00 mun 15 — 55% B).
'H-AIMP (400 MI'u, IMCO-ds): & [m.n.] = 2.86 (t, 2H), 3.37 - 3.45 (m, 3H),
3.47 - 3.61 (m, 1H), 3.62 - 3.77 (m, 3H), 3.77 - 3.87 (m, 6H), 3.94 - 401 (m, 1H),
4.07 - 4.20 (m, 1H), 4.24 (dd, 1H), 5.85 (dd, 1H), 6.56 (dd, 1H), 7.13 (s, 1H), 7.33 (d,
15 1H), 7.60 - 7.66 (d, 1H), 8.11 (br d, 1H), 8.42 (s, 1H), 11.19 (s, 1H).
XKX-MC (meton 2): Ry =1.01 mun; MC (ESI nonoxur.): m/z = 503 [M+H]".
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Ilpumep 20
3-(3-pTop-2-merokcuanununo)-2-(3-{[(35)-4-merunmopdonaun-3-

WJI|METOKCH j TUpUAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-oxn

Hcnonp3ysi MeTon, aHAJOTHYHBIA omucaHHOMY misi npumepa 1, ¢ N-(3-¢prTop-2-
metokcudennn)-4-{[(3-{[(35)-4-meTunmopdonuH-3-un|MeTOKCH | TUpUIHH-4-
WJT)METHJI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpomesxyTouHoe coenuHenue 6-20, 102 mr, 197 MkMonb) B KauecTBE HCXOAHOIO
BemecTBa, 27.9 mr (uucrora 90 %, Beixox 26 %) yka3aHHOTO B 3ar0JIOBKE COSIUHEHMUS
MOJIy4YaJll TOCIe OYUCTKH € NMoMoInbio npenapatuBHoit BOXKX (meron 10, rpagueHT:
0.00 — 0.50 mun 10% B, 0.50 — 6.00 mun 10 — 50% B).

XKX-MC (meton 6): Rt = 0.51 mun; MC (ESI nonoxur.): m/z = 482 [M+H]".

'H-AMP (400 MI'n, IMCO-d6) & [m.m.]: 2.274 (13.29), 2.304 (1.76), 2.318
(0.55), 2.404 (0.46), 2.426 (0.88), 2.434 (0.91), 2.449 (0.43), 2.454 (0.88), 2.458
(1.03), 2.463 (1.43), 2.468 (1.37), 2.473 (1.55), 2.518 (5.99), 2.523 (4.32), 2.775
(0.40), 2.798 (0.70), 2.815 (1.49), 2.822 (0.88), 2.832 (0.91), 2.841 (1.16), 2.858
(0.79), 2.908 (1.13), 2.938 (1.00), 3.294 (0.43), 3.406 (0.64), 3.423 (1.46), 3.429
(1.19), 3.438 (1.37), 3.453 (0.58), 3.459 (0.55), 3.546 (1.13), 3.573 (1.76), 3.589
(1.13), 3.594 (1.22), 3.600 (1.28), 3.618 (0.61), 3.816 (0.94), 3.840 (1.83), 3.847
(1.95), 3.868 (1.06), 3.875 (0.97), 3.938 (16.00), 3.951 (2.07), 4.374 (1.67), 4.386
(2.71), 4.414 (0.46), 6.011 (1.89), 6.031 (1.89), 6.514 (1.03), 6.518 (0.97), 6.535
(1.28), 6.539 (1.34), 6.541 (1.19), 6.545 (0.94), 6.562 (1.19), 6.565 (1.06), 6.655
(0.97), 6.670 (1.03), 6.675 (1.70), 6.691 (1.55), 6.696 (0.82), 6.711 (0.67), 7.176
(2.07), 7.310 (3.71), 7.323 (3.68), 7.514 (0.43), 7.527 (0.52), 7.533 (0.58), 7.601
(4.56), 7.977 (5.29), 7.990 (4.50), 8.067 (0.61), 8.080 (0.55), 8.358 (6.27), 8.439
(0.73), 12.011 (2.13).
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Ilpumep 21
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{[(3.5)-4-merunmopdonun-3-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl

Hcnonb3yst MeTO, aHAJOTHYHBIN OmMUCaHHOMY misi mpumepa 1, ¢ N-(3-xmop-2-
metokcudennn)-4-{[(3-{[(35)-4-meTunmopdonuH-3-un|MeTOKCH | TUpUIHH-4-
WJT)METHJI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpomesxyTouHoe coenuHeHue 6-21, 99.5 mr, 187 MKMONB) B Ka4eCTBE HCXOIHOTO
BemecTBa, 4.70 mr (uuctora 98 %, Beixox 5 %) yka3aHHOTO B 3ar0JIOBKE COCAUHEHMUS
MOJIy4YaJll TOCIe OYUCTKH € NMoMoInbio npenapatuBHoit BOXKX (meron 10, rpagueHT:
0.00 — 0.50 mun 10% B, 0.50 — 6.00 mun 10 — 50% B).

'H-AMP (400 MI'u, AMCO-de): & [m.a.] = 1.232 (0.45), 2.276 (9.36), 2.426
(0.63), 2.434 (0.67), 2.456 (0.51), 2.464 (0.76), 2.472 (0.79), 2.518 (1.95), 2.523
(1.26), 2.539 (9.95), 2.806 (0.54), 2.823 (1.37), 2.841 (1.19), 2.860 (0.60), 2.910
(0.85), 2.940 (0.76), 3.408 (0.49), 3.425 (1.12), 3.431 (0.95), 3.441 (1.04), 3.454
(0.49), 3.460 (0.44), 3.544 (0.71), 3.572 (1.31), 3.588 (0.84), 3.594 (0.92), 3.599
(0.96), 3.617 (0.47), 3.817 (0.72), 3.841 (1.23), 3.847 (1.34), 3.868 (0.69), 3.875
(0.63), 3.912 (16.00), 3.924 (0.49), 4376 (1.24), 4387 (2.11), 6.151 (1.35), 6.162
(2.22), 6.175 (1.39), 6.718 (3.50), 6.720 (3.93), 6.731 (4.23), 7.179 (1.54), 7.299
(2.18), 7.312 (2.21), 7.614 (3.34), 7.983 (1.76), 7.995 (1.68), 8.362 (2.68), 12.027
(1.61).

XK X-MC (meron 6): Rt = 0.54 mun; MC (ESI nonoxur.): m/z = 498 [M+H]".
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Ilpumep 22
2-(3-{[(25)-4-(2,2-gudpTOop3TUN)MOPDHONUH-2-UT|METOKCH } MUPUANH-4-11)-3-(3 -
¢Top-2-MeTokcuaHUINHO)-1,5,6,7-reTparunpo-4H-nuppono[3,2-clnupuanun-4-ox
F HsG
O

3-(3-®Prop-2-MeTokcuaHUINHO)-2-(3-{[(25)-MopdonnH-2-
WJI|METOKCH j mUpUAnH-4-1)-1,5,6,7-rerparunpo-4H-nuppomno[3,2-clnupunun-4-oxn
(mpomesxyTouHoe coenuneHue 22, 50.0 mr, 107 mxmonp) pactBopsuin B JJIM®PA (1.6
mia),  pgobasmsimm  TpudsTHiamMuH - (89 MK, 640  Mxkmomb) u  2,2-
nupropstuntpupropmerancynbponar (64 wmkia, 480 MKMONb), M CMeECh
nepemewmnBanu B TedeHue 1 4 npu KT. CMech ounmanu ¢ nOMOINbIO NpenapaTUuBHON
B3OXX (meron 10, rpaguent: 0.00 — 0.50 mun 15% B, 0.50 — 6.00 mun 15 - 55% B) ¢
nosyuyeHueM 11.3 mr (uucrora 90 %, Beixox 18 %) meneBoro coequHEHHUs .

'H-SIMP (400 MTI'n, IMCO-ds): & [m.n.] = 2.24 (t, 1H), 2.34 - 2.40 (dd, 1H),
2.78 (m, 1H), 2.78 - 2.81 (m, 1H), 2.83 (m, 1H), 2.85 - 2.90 (t, 2H), 2.90 - 2.97 (d,
1H), 3.38 - 3.47 (m, 2H), 3.68 (dt, 1H), 3.89 - 3.92 (s, 3H), 3.92 - 4.03 (m, 2H), 4.17
(dd, 1H), 4.29 (dd, 1H), 5.97 - 6.02 (d, 1H), 6.02 - 6.34 (tt, 1H), 6.47 - 6.54 (m, 1H),
6.64 (td, 1H), 7.16 (s, 1H), 7.29 (d, 1H), 7.54 (s, 1H), 8.02 (d, 1H), 8.40 (s, 1H),
11.03 (s, 1H).

XK X-MC (meron 2): Ry = 1.04 mun; MC (ESI nonoxur.): m/z = 532 [M+H]".
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Ilpumep 23
3-(3-pTop-2-merokcnanunuuo)-2-(3-{[(2S)-4-(2,2,2-rpudropstrn)mopdonun-2-

WJI|MEeTOKCH j MupuAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-oxn

F
CHg
o

9" °NH
HN | N\ 7 \N
N —

H o

N 0]
A
F F

Hcnonp3ysi MeTO, aHAJIOTUYHBIH ONMUCAHHOMY sl mpumepa 22, ¢ 3-(3-¢prop-2-
METOKCHaHUINHO)-2-(3-{[(25)-mopdonun-2-un|merokcu } nupuaun-4-un)-1,5,6,7-
terparuapo-4H-nuppono[3,2-clnupunun-4-oHoM (IpOMEKYyTOUHOE COeNUHEHUe 22,
35.0 mr, 74.9 mMxmonb) u 2,2,2-tpudpropatuntpudropmerancyipponarom (CAS 6226-
25-1, 16 mxu, 110 MKkMOJIb) B Ka4ecTBEe MUCXOAHBIX BemecTs, 11.9 mr (uucrora 95 %,
BbIXOH 27 %) yKa3aHHOTO B 3aroJIOBK€ COEAMHEHUs MOJIydasHd MOCJe NpenapaTuBHON
B32XX (meton 10, rpaguenTt: 0.00 — 0.50 mun 30% B, 0.50 — 6.00 mun 30 — 70% B).

'H-SIMP (400 MI', IMCO-ds): & [m.n.] = 1.231 (0.47), 1.264 (0.47), 2.326
(2.22), 2.331 (1.58), 2.359 (0.93), 2.387 (1.69), 2.414 (1.15), 2.518 (7.61), 2.522
(5.31), 2.668 (2.30), 2.673 (1.58), 2.805 (1.18), 2.836 (2.55), 2.853 (3.44), 2.870
(1.79), 2.936 (1.26), 2.964 (1.11), 3.196 (0.54), 3.205 (0.61), 3.221 (1.54), 3.230
(1.58), 3.247 (1.51), 3.255 (1.47), 3.271 (0.61), 3.281 (0.54), 3.400 (1.26), 3.406
(1.33), 3.417 (2.37), 3.423 (2.26), 3.434 (1.15), 3.440 (1.08), 3.654 (0.54), 3.660
(0.65), 3.674 (0.72), 3.683 (1.18), 3.688 (1.15), 3.711 (0.68), 3.912 (16.00), 3.934
(1.11), 3.966 (1.11), 3.983 (0.72), 3.999 (0.75), 4.008 (0.65), 4.157 (1.04), 4.174
(1.00), 4.183 (1.51), 4.199 (1.22), 4.277 (1.40), 4.286 (1.36), 4.303 (1.04), 4.312
(0.86), 5.989 (1.94), 6.010 (1.97), 6.472 (0.86), 6.475 (0.86), 6.493 (1.26), 6.497
(1.26), 6.502 (0.93), 6.520 (1.18), 6.523 (1.04), 6.611 (0.90), 6.626 (1.04), 6.632
(1.54), 6.647 (1.51), 6.652 (0.75), 6.668 (0.65), 7.161 (2.22), 7.278 (3.52), 7.291
(3.55), 7.535 (4.77), 8.018 (4.38), 8.030 (4.02), 8.391 (6.17), 11.018 (2.48).
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XK X-MC (meron 2): Ry = 1.09 mun; MC (ESI nonoxur.): m/z = 550 [M+H]".
Ilpumep 24
3-(3-x1m0p-2-METOKCUAHUIINHO)-2-{3-[2-(4-1UOKCaH-2-HJI)3TOKCH |TUPUANH-4-

un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-ox

b b 2

Cl

CHs
o)

0O

NH
HN | N\
N
H

A
o)

o) O
\/

Hcnonp3yst MeTO, aHAJOTHYHBIN OmUCaHHOMY st mpumepa 1, ¢ N-(3-xmop-2-
meTokcudennn)-4-[({3-[2-(1,4-auokcaH-2-11)3TOKCH |TIUPUANH-4-UJT } METHII)aAMHUHO | -
2-okco-1,2,5,6-TreTparugponupunuH-3-kapooTHOAMHIOM (mpomexxyToYHOE
coequHenue 6-24, 105 mr, 197 MkMo0nb) B KauecTBe HCXOAHOTO BemecTna, 43.5 mr
(unctorta 95 %, BBIXOA 42 %) YKA3aHHOTO B 3aroJIOBKE COEIMHEHMUs IOJydalu IMOcie
npenaparusHoit BOXKX (meton 7).

'H-AMP (400 MI'u, AMCO-de): & [m.a.] = 1.817 (0.39), 1.834 (1.18), 1.849
(1.57), 1.861 (1.08), 1.876 (0.49), 2.518 (3.04), 2.522 (2.06), 2.673 (0.59), 2.833
(0.88), 2.846 (1.87), 2.863 (0.98), 3.204 (0.88), 3.231 (1.47), 3.260 (1.08), 3.312
(1.28), 3.396 (1.67), 3.408 (2.16), 3.413 (2.16), 3.426 (1.28), 3.456 (1.18), 3.462
(1.08), 3.484 (0.98), 3.490 (0.98), 3.521 (0.79), 3.525 (0.88), 3.549 (1.08), 3.554
(1.18), 3.582 (0.69), 3.625 (1.28), 3.648 (1.37), 3.668 (2.45), 3.678 (0.98), 3.693
(1.37), 3.716 (1.28), 3.745 (0.98), 3.858 (16.00), 4.226 (1.37), 4.241 (2.94), 4.257
(1.37), 6.103 (1.47), 6.115 (2.06), 6.127 (1.47), 6.640 (5.60), 6.650 (3.63), 7.108
(1.77), 7.287 (2.65), 7.299 (2.75), 7.458 (3.93), 8.020 (3.04), 8.033 (2.85), 8.350
(4.32),11.191 (1.96).

X X-MC (meron 6): Rt = 0.68 mun; MC (ESI nonoxur.): m/z = 499 [M+H]".
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Ilpumep 235
3-(3-x110p-2-METOKCHAHUIINHO)-2-{3-[2-(4-1UOKCaH-2-HJI)3TOKCH |TUPUANH-4-

un}-1,5,6,7-rerparuapo-4H-nuppono[3,2-c|nupuaun-4-oun (crepeousomep 1)

Cl
EHs

0

Q" °NH
HN =
[ N
NN\ 7

H q
Q ©
\_/

VkazaHHOoe B 3arojoBke mnpumepa 24 coenuneHue (40 wmr) pasgensnm Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupaidpHoii BOXX ¢ mnonydeHuem
YKa3aHHOT'O B 3arojioBke coeauHeHus (3Hantuomep 1, 18.0 mr, mpu Rt = 18.8 — 21.3
MuH, gyuctora 96 %) u sHantuomepa 2 (17 mr, npu Rt = 21.7 — 24.5 MuH, cM. IpumMep
26).

Metoa npenapatuBHol xupanbHoi BOXKX:

IMpubop: PrepCon Labomatic HPLC, kononka: YMC Cellulose SB 5 wxk,

250x30; osmwoeHT A: wMertwi-mpem-OytunoBeiii  mpoctoii sdpup + 0.1 00.%
ausTHIaMuHA, 30eHT B: auneronutpun + 0.1 006.% gustunamuua, rpaaueHt:. 0-20
MuH 2-60% B; motok: 40 mi/muH; Temnepatypa: 25°C; Y@: 280 uwm.

Meton ananutruyeckoil xupanpHoit BOXX:

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

BIIOEHT A: MeTUI-mpem-0yTUIoBbIA pocToit 3¢gup + 0.1 06.% nusTunaMuHa; 3TOEHT
B: ameronutpui, rpagueHt: 0-7 muH 2-60% B; motok: 1.4 mi/mMuH, Temmepartypa:
25°C; Y@: 280 HM.

Ananutudeckas xupanbHas BOXX: Ry = 4.94 mun.

Onruyeckoe Bpamenue: [a]p =-1.6° +/- 1.63° (¢ = 2,8 Mr/mMs1 B Me€TaHOJIE).

'H-AMP (400 MI'n, AMCO-ds) 6 [m.n.] = 1.835 (1.01), 1.851 (1.31), 1.862
(0.93), 1.877 (0.41), 2.518 (1.52), 2.522 (0.99), 2.834 (0.77), 2.846 (1.61), 2.852
(1.47), 2.864 (0.82), 2.869 (0.80), 3.205 (0.76), 3.231 (1.30), 3.235 (1.27), 3.261
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(0.85), 3.391 (0.83), 3.397 (0.91), 3.408 (1.57), 3.415 (1.62), 3.430 (0.98), 3.457
(0.99), 3.463 (1.01), 3.485 (0.84), 3.491 (0.79), 3.522 (0.72), 3.527 (0.76), 3.551
(0.96), 3.556 (1.07), 3.584 (0.57), 3.624 (1.00), 3.649 (1.11), 3.654 (1.11), 3.671
(1.96), 3.680 (0.81), 3.687 (0.53), 3.695 (1.23), 3.718 (1.09), 3.723 (1.01), 3.747
5 (0.79), 3.859 (16.00), 4.227 (1.22), 4.242 (2.58), 4.258 (1.21), 6.105 (1.40), 6.118
(1.81), 6.129 (1.46), 6.641 (5.45), 6.651 (3.33), 6.654 (3.12), 7.110 (1.60), 7.288
(2.35), 7.300 (2.36), 7.306 (0.49), 7.462 (3.57), 8.023 (2.38), 8.035 (2.27), 8.353
(3.43), 11.186 (1.77).
Ilpumep 26
10 3-(3-x110p-2-METOKCHAHUIHUHO)-2-{3-[2-(4-1UOKCaH-2-HJ1)3TOKCH |TUPUANH-4-

un}-1,5,6,7-rerparuapo-4H-nuppono[3,2-c]nupunua-4-ou (Ctepeouszomep 2)

Cl
EHs
0
Q" °NH
[\
N
H

HN
A
o

¢

O\_/O
Jns monydeHHs YKa3aHHOIO B 3arojOBKE PaLEMHYECKOrO COECAUHEHHS CM.
npumMep 24. PaszpeneHne 5HAHTHOMEPOB C IOMOIIBK MPEeNapaTUBHOW XHUPaJIbHON
15 BOXX (meron cm. mpumep 25) mpUBOAUIO K MOJYYEHHIO 25 Mr YKa3aHHOrO B
3arosioBke coenuHenus (mpu Rt = 21.7 — 24.5 muH, Bbixoxn 19 %).
Ananurunyeckas xupaipbHas BOXX (meton cm. npumep 25): Ry = 5.49 muH.

Onruyeckoe Bpamenue: [a]p = 2.5° +/- 1.93° (¢ = 2,7 mr/mu B MeTaHOJIE).
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Ilpumep 27
3-(3-xmop-5-pTop-2-MeToKkcHaHUINHO)-2-(3-{[(25)-4-MeTunmop¢onun-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

cl HsG

0]
ne

3-(3-Xnop-5-prop-2-meTokcuanununo)-2-(3-{[(2S5)-mopdonun-2-
WJI|METOKCH } TUpUANH-4-1)-1,5,6,7-TreTparunpo-4H-nuppomno[3,2-clnupuaun-4-oxn
(mpomexyTouHoe coenuaeHue 27, 24.0 mr, 47.8 MKMOJb) PacTBOPSUIM B METAHOJE
(650 wmxn), noGaemsnu Qopmanbaerux (7.2 wmkia, yucrtora 37 %, 96 MKMOIb) H
YKCYCHYIO KUCJIOTY (2.7 MKJI, 48 MKMOJIb), U CMECh MepEeMeIIuBaJii B Te4eHue 15 MuH
npu KT. Jlo6asnsanu tpuanerokcuboprunpun Harpus (15.2 mr, 71.7 MKMOJIb), U CMeCh
nepememnBanu B TedeHue 1 4 nmpu KT. Cmech pasbapnsinm MeTaHOJIOM, GHIBTPOBAIU
yepe3 SCX KOJNOHKY M NPOMBIBAIM METAaHOJOM H amMmuakoMm (7 M B meTraHoue).
dunpTpar ynapubBalu M OYHMIIAIM C NOMouIplo mnpenapatuBHoi BOXKX (meron 9,
rpanueHt: 0.00 — 0.50 mun 15% B, 0.50 — 6.00 mun 15 — 55% B) ¢ nonyuyenuem 17.3
mr (uuctora 95 %, Bbixox 61 %) yka3aHHOTO B 3aroJIOBKe COEAWHEHHUS B BHAE €ro
bopMHUaTHOMN COJIH.

XKX-MC (meron 2): R¢=1.01 mun; MC (ESI nonoxur.): m/z = 516 [M+H]".

'H-AMP (400 MI'y, IMCO-d6) & [m.a.]: 2.189 (13.49), 2.330 (5.06), 2.729
(5.60), 2.861 (7.86), 3.348 (16.00), 3.419 (15.57), 3.624 (4.81), 3.830 (14.46), 3.908
(6.49), 7.633 (4.30), 8.098 (4.59), 8.146 (8.39).

®opmuar 3-(3-xnop-5-¢prop-2-MeTOKCHaHUINHO)-2-[3-[[(25)-4-
MeTuaMoponun-4-uit-2-un|merokcu |-4-mupununl-1,5,6,7-rerparugponuppoio|3,2-
clnupunuH-4-ona pactBopsaau B JXM U mnpomblBadud HAaChILUIEHHbBIM BOJHBIM
pactBopom NaHCOs3 u consiHeiM pacTBOpoM ¢ monyderHueMm 9.00 mr (uuctora 90 %,

BbIXOZ 33 %) meneBoro CoOeNMHEHNs B BUAE CBOOOTHOIO OCHOBAHUSA.
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'H-AMP (400 MI', IMCO-ds): & [m.n.] = 1.79 - 1.96 (t, 1H), 1.97 - 2.05 (td,
1H), 2.19 (s, 3H), 2.63 (br d, 1H), 2.71 - 2.82 (br d, 1H), 2.86 (t, 2H), 3.43 (td, 2H),
3.58 - 3.67 (m, 1H), 3.83 (s, 3H), 3.87 - 4.01 (m, 2H), 4.14 (dd, 1H), 4.29 (dd, 1H),
5.85 (dd, 1H), 6.56 (dd, 1H), 7.13 (s, 1H), 7.33 (d, 1H), 7.64 (d, 1H), 8.07 - 8.12 (d,
1H), 8.43 (s, 1H), 11.18 (s, 1H).

Ilpumep 28

3-(3-xmop-5-pTop-2-MeTokcHaHMWINHO)-2-(3-{[(25)-4-(2,2,2-
TpudTOpITUI)MOPDHONHH-2-UI|METOKCH } TUpUanH-4-ui)-1,5,6,7-reTparunpo-4H-

nuppotio[3,2-c|nupuauH-4-oH

cl
CH,
o}
F
9" "NH
HN | N/ \N
N —
H o

Hcnonb3yst MeTOA, aHAJOTHMYHBIN ONMMCAaHHOMY ajs npumepa 22, ¢ 3-(3-xmop-5-
drop-2-meTokcuaHmInHo)-2-(3-{[(25)-MophonuH-2-1I|METOKCH } TUPUIUH-4-1JT)-
1,5,6,7-trerparuapo-4H-nuppono[3,2-clnupuaua-4-oHom (mpoMeKyTOYHOE

COCAUHEHUE 27 25.0 MT 49.8 MKMOJTb) u 2,2,2-

> 2

tpudpTopaTuntpudpropmerancynbponatom (CAS 6226-25-1, 11 mxa, 75 MKMOJNb) B
Ka4yecTBe MUCXOAHBIX BemecTB, 15.1 mr (uucrora 95 %, BeIXOm 49 %) yka3aHHOTO B
3aroJIOBKE COEIMHEHHs mojy4danu mnocie mnpenapatrusHoii BIXX (merom 10
rpaauedT: 0.00 — 0.50 mun 30% B, 0.50 — 6.00 mun 30 — 70% B).

'H-AMP (400 MI'u, IMCO-d): & [m.n.] = 2.35 (t, 1H), 2.77 - 2.95 (m, 4H),
3.21 (dd, 2H), 3.42 (td, 2H), 3.60 - 3.69 (m, 1H), 3.83 (s, 3H), 3.88 - 4.01 (m, 2H),
4.14 - 428 (m, 2H), 5.84 (dd, 1H), 6.56 (dd, 1H), 7.13 (s, 1H), 7.32 (d, 1H), 7.62 -
7.66 (m, 1H), 8.10 (d, 1H), 8.43 (s, 1H), 11.16 (s, 1H).

XKX-MC (meron 2): Ry = 1.19 mun; MC (ESI nonoxur.): m/z = 584 [M+H]".

2
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Ilpumep 29
3-(3-xnmop-2-3TUNaHuIuHoO)-2-{3-[(4-MeTUNIMOPPOINH-2-HIT)METOKCH |TUPUIUH-

4-un}-1,5,6,7-rerparugpo-4H-nuppono[3,2-c]lnupuanx-4-ox

e

5 Hcnonb3yst MeTO, aHAJOTHYHBIN OMUCaHHOMY st mpumepa 1, ¢ N-(3-xmop-2-
st ennn)-4-[({3-[(4-meTunmopHoNuH-2-UT)METOKCH |TUPUANH-4 -
WJI } METUIT)aMUHO|-2-0kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpomesxyTouHOoe coenuHeHue 6-29, 300 mr, 566 MKMOJb) B KaueCTBE HCXOIHOIO
BemecTBa, 3.00 mr (uncrora 85 %, Beixoa 1 %) yka3aHHOTO B 3aroJIOBKE COEIUHEHUS
10 nosny4yanu nocie npenapatusHoit BOXKX (meron 10, rpaguent: 0.00 — 0.50 mun 30%
B, 0.50 — 6.00 mun 30 — 70% B).
'H-AAMP (400 MTI'u, IMCO-ds): & [m.a.] = 0.851 (0.47), 1.210 (0.41), 1.230
(2.24), 1.352 (0.41), 2.206 (1.49), 2.331 (2.92), 2.336 (1.36), 2.518 (16.00), 2.522
(10.31), 2.539 (1.02), 2.673 (3.05), 2.678 (1.42), 2.864 (0.41), 6.728 (0.41), 6.735
15 (0.47), 7.188 (0.47), 7.201 (0.47), 7.962 (0.54), 7.975 (0.47), 8.365 (0.68).
XKX-MC (meton 2): Ry = 1.07 mun; MC (ESI nonoxur.): m/z = 496 [M+H]".
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IIpumep 30
3-(3-xnmop-2-MeTokcuaHunuHo)-2-{3-[(5,5-aumernn-1,4-nuokcan-2-
WI)METOKCH |nupuau-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl

CHs
o

o H

N

HN |\ /\N
N
H

~

o O

e

CH,

Hcnonp3yst MeTO, aHAJOTHYHBIN OmUCaHHOMY misi mpumepa 1, ¢ N-(3-xmop-2-
metokcudennn)-4-[({3-[(5,5-aumeTnn-1,4-1uoKcan-2-Ua)METOKCH |TUPUIHH-4-

WJI } METUIT)aMUHO|-2-0kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpomesxyTouHoe coenuHeHue 6-30, 55.0 mr, 101 MKMOIB) B KadecTBE HCXOIHOIO
BemectBa, 28.00 wmr (umcrora 98 %, BeIxOm 53 %) ykKa3aHHOrO B 3aroJioBKe
COEAMHEHHUs MOJydYaJH IOCJe OYUCTKH C MoMoulplo npenapatuBHoi BOXKX (meron
10, rpanuent: 0.00 — 0.50 mun 30% B, 0.50 — 6.00 muu 30 — 70% B).

'H-AIMP (400 MTI', IMCO-ds): & [m.n.] = 1.066 (9.57), 1.234 (8.81), 2.074
(0.42), 2.326 (1.06), 2.331 (0.74), 2.518 (3.90), 2.522 (2.65), 2.668 (1.04), 2.673
(0.76), 2.819 (1.08), 2.837 (2.21), 2.853 (1.18), 3.398 (1.96), 3.409 (1.62), 3.416
(1.61), 3.427 (2.05), 3.580 (0.57), 3.588 (0.65), 3.609 (1.17), 3.618 (1.13), 3.629
(1.85), 3.654 (1.43), 3.657 (1.70), 3.679 (1.32), 3.709 (0.74), 3.868 (16.00), 3.894
(0.49), 3.902 (0.53), 3.910 (0.64), 3.918 (0.58), 3.927 (0.42), 4.155 (0.76), 4.171
(0.72), 4.181 (1.01), 4.198 (0.88), 4.295 (0.97), 4.304 (0.99), 4.322 (0.76), 4.330
(0.67), 6.143 (1.40), 6.155 (1.71), 6.167 (1.40), 6.653 (0.46), 6.663 (5.26), 6.673
(3.14), 6.676 (2.88), 7.138 (1.48), 7.270 (2.51), 7.283 (2.51), 7.475 (3.39), 8.033
(3.36), 8.045 (2.98), 8.404 (4.26), 11.073 (1.66).

XK X-MC (meron 6): Rt = 0.80 mun; MC (ESI nonoxur.): m/z = 513 [M+H]".
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Ilpumep 31
3-(3-xnmop-2-MeTokcuaHunuHo)-2-{3-[(5,5-aumernn-1,4-nuokcan-2-

WI)METOKCH |nupuau-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox
(Crepeonsomep 1)

Cl

CHs
o!

O O
.
CHs;

VkazaHHoe B 3arojoBke mnpumepa 30 coeaumHenue (26.3 Mr) paspensnu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupainpbHoili BOXX ¢ mnonydeHuem
yKa3aHHOT'O B 3arojioBke coenuHeHus (3HanTuomep 1, 11.00 mr, mpu Rt = 10.7 — 13 4
MuH) 1 3HaHTHOMepa 2 (10 mr, mpu Rt = 14.0 — 19.9 muH, cm. npumep 32).

Metoa npenapatuBHoON xupanbHoi BOXKX:

ITpuGop: PrepCon Labomatic HPLC,; komonka: Chiralcel OD-H 5 mk, 250x20;

smoeHT A: rexkcan + 0.1 00.% pustuinamuba, s>ar0edHT B: stamon + 0.1 00.%
OUATUJIAMUHA, u30KkpaTtudeckuii pexum: 70% A + 30% B; morok: 20 Mi/mMuH;
temrneparypa: 25°C; Y®: 280 um.

Meton aHanuTuydeckon xupanbHon BOXKX:

IMpubop: Waters Alliance 2695; xononka: Chiralcel OD-H 5 wmk, 100x4.6;

smoeHT A: rekcan + 0.1 00.% nusTunamuHa, 310€HT B: 3TaHON, M30KpaTUYECKUU
pexum: 70% A + 30% B; morok: 1.4 ma/mun; Temneparypa: 25°C; Y@: 280 uMm.

Ananutndeckas xupanpHasi BOXX: Ry = 6.72 muH.
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Ilpumep 32
3-(3-xnmop-2-MeTokcuaHunuHo)-2-{3-[(5,5-aumernn-1,4-nuokcan-2-

WI)METOKCH |nupuau-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox
(Crepeounsomep 2)

Cl

CHs
o!

O O
.
CHs;

5
Jns monydeHHs: YKa3aHHOrO B 3arojOBKE PALEMHYECKOrO COEAUHEHHS CM.
npumep 30. PaspeneHue 5HAaHTHOMEPOB C IOMOILIBK MPENapaTUBHOM XHUPaJIbHON
BOXX (meron cm. mpumep 31) mpuBoauno K mnoaydeHuro 10 Mr ykazaHHOro B
3arosioBke coenuHeHus (npu Rt = 14.0 — 19.9 mun).
10 Ananurnyeckas xupainbHasg BOXX (meron cm. npumep 31): R = 10.04 mus.

Ilpumep 33
2-(3-{[5,5-numeTun-1,4-nuokcan-2-uja|MeToKCH } U puUAuH-4-11)-3-(3-pTop-2-
METOKCHaHUIUHO)-1,5,6,7-Terparunpo-4H-nuppono[3,2-clnupunnu-4-ox
F
CHs
@)

0" "NH
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Hcnone3yst MeTo, aHAJOTHYHbIN onmucaHHOMy 1 npumepa 1, ¢ 4-{[(3-{[5,5-
auMeTui-1,4-1uoKcaH-2-1j |MeTOKCH } MUPUAUH-4 -1 )MeTns |aMuHo } -N-(3-gTop-2-
MeTOKcu(peHun)-2-okco-1,2,5,6-rerparugponupuaut-3-kapboTnoaMuiom
(mpomesxyTouHOe coenuHeHue 6-33, 125 mr, 236 MKMOJb) B KaueCTBE HCXOAHOIO
BemecTBa, 15.00 mr (umcrora 80 %, Beixog 10 %) yka3aHHOrO B 3aroJIOBKe
COEAUHEHUs moNydanu nocie npenaparusuoit BOXXX (meton 7).

'H-AAMP (400 MI'y, IMCO-d6) & [m.a.]: 1.068 (15.53), 1.236 (15.37), 2.517
(2.98), 2.522 (2.00), 2.817 (1.52), 2.834 (3.10), 2.851 (1.65), 2.903 (0.47), 2.921
(0.89), 2.936 (0.48), 3.402 (2.87), 3.408 (2.55), 3.415 (2.29), 3.431 (3.39), 3.580
(0.97), 3.588 (1.12), 3.609 (2.52), 3.618 (2.17), 3.633 (3.03), 3.651 (2.10), 3.661
(2.34), 3.677 (2.32), 3.706 (1.26), 3.900 (16.00), 3.917 (5.39), 3.933 (0.80), 3.942
(0.71), 4.147 (1.18), 4.163 (1.12), 4.173 (1.56), 4.189 (1.34), 4.294 (1.63), 4.302
(1.37), 4320 (1.26), 4.329 (0.93), 4.769 (0.55), 4.780 (0.55), 4.787 (0.58), 4.797
(0.52), 5.696 (0.85), 5.759 (1.92), 5.985 (0.55), 6.000 (1.88), 6.020 (1.84), 6.455
(0.97), 6.476 (1.43), 6.479 (1.49), 6.503 (1.30), 6.597 (0.86), 6.612 (1.11), 6.618
(1.49), 6.625 (0.60), 6.633 (1.47), 6.638 (0.71), 6.653 (0.62), 7.141 (2.11), 7.277
(3.15), 7.289 (3.21), 7.297 (1.00), 7.479 (4.43), 7.531 (1.26), 8.030 (3.74), 8.042
(3.54), 8.399 (6.35), 11.053 (2.30), 11.085 (0.73).

XKX-MC (meton 6): Rt = 0.71 mun; MC (ESI nonoxur.): m/z = 497 [M+H]".

3

2-(3-{[5,5-numeTtun-1,4-nuokcan-2-uja|MeTokcu } mupuauH-4-1min)-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-TreTparuapo-4H-nupposno[3,2-clnupuann-4-oxH

(Ctepeousomep 1)

C
/
O
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VkazaHHoe B 3arojoBke mnpumepa 33 coeauHenue (15.0 mr) paspensnu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupainpHoili BOXX ¢ mnonydeHuem
yKa3aHHOT'O B 3arojioBke coenuHeHus (3Hantuomep 1, 5.00 mr, npu Rt = 10.9 — 13.1
MuH, BbIX0oA 32 %) u sHaHTHOMepa 2 (4 mr, npu Rt = 13.5 — 18.3 muH, cM. nmpumep
34).

Merton npenapatuBHoi xupaabHoit BOXKX:

IMpubop: PrepCon Labomatic HPLC; kononka: Chiralcel OD-H 5 wmk, 250x20;

samoeHT A: rekcan + 0.1 00.% nusTunamuHa, 3J10€HT B: 3TaHON, M30KpaTUYECKUU
pexum: 70% A + 30% B; motok: 20 mi/muH; Temnepatypa: 25°C; Y@: 280 uwm.
Meton aHanuTu4deckon xupanbHon BIXKX:

IMpubop: Waters Alliance 2695; xononka: Chiralcel OD-H 5 Mk, 100x4.6;

smoeHT A: rekcaH + 0.1 00.% nusTunamuHa, 3J0€HT B: 3TaHON, H30KpaTUYECKHI
pexum: 70% A + 30% B; morok: 1.4 ma/mun; Temneparypa: 25°C; Y@: 280 HMm.
Ananutudeckas xupanbHas BOXKX: Ry = 6.58 mun.
Onruyeckoe Bpamenue: [a]p = 2.6° +/- 1.66° (¢ = 2,3 mMr/mu B MeTaHOJIE).
Ilpumep 34
2-(3-{[5,5-numerun-1,4-nnokcan-2-uj|MeTOKCH } nupuaAnH-4-uin)-3-(3-prop-2-
METOKCHaHUINHO)-1,5,6,7-TreTparunpo-4H-nupposno[3,2-clnupunun-4-ox

(ctepeousomep 2)

¢
o!

Hs

Jlnsg mosydeHus YKa3aHHOTO B 3aroJIOBKE pPalEeMHUYECKOTO COEJUHEHHUS CM.
npumep 33. PaspeneHne 5HAHTHOMEPOB C INOMOILIBK MNPENapaTUBHOW XHUPAJbHOHN
B2XX (meron cm. mpumep 33) NpPHUBOOMJIO K TNONYYEHHIO 4 MI YKa3aHHOTO B

3arosioBke coenuHenus (npu Rt = 13.5 — 18.3 muH, Bbixon 24 %).
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Ananuruyeckas xupaipHasg BOXX (meron cm. npumep 33): Ry = 9.21 musn.

'H-AMP (400 MI'y, IMCO-d6) & [m.a.]: 1.046 (0.67), 1.068 (13.52), 1.108
(0.86), 1.185 (0.55), 1.236 (13.07), 1.259 (0.64), 2.084 (0.44), 2.331 (0.49), 2.518
(2.88), 2.523 (1.93), 2.673 (0.47), 2.817 (1.52), 2.834 (3.11), 2.851 (1.67), 3.403
(2.57), 3.409 (2.57), 3.416 (2.39), 3.431 (2.89), 3.581 (0.83), 3.589 (0.95), 3.611
(1.68), 3.618 (1.66), 3.633 (2.61), 3.652 (1.72), 3.661 (2.23), 3.678 (1.86), 3.707
(1.00), 3.901 (16.00), 3.917 (1.07), 3.926 (0.91), 3.934 (0.65), 3.943 (0.58), 4.148
(1.01), 4.165 (0.96), 4.174 (1.36), 4.190 (1.18), 4.294 (1.36), 4.303 (1.36), 4.320
(1.03), 4.329 (0.91), 6.000 (1.83), 6.021 (1.91), 6.455 (0.83), 6.459 (0.87), 6.476
(1.19), 6.480 (1.27), 6.486 (0.94), 6.503 (1.10), 6.506 (1.01), 6.597 (0.86), 6.612
(1.01), 6.618 (1.47), 6.633 (1.44), 6.638 (0.75), 6.654 (0.61), 7.141 (2.15), 7.277
(2.70), 7.290 (2.68), 7.479 (4.53), 8.030 (2.67), 8.043 (2.48), 8.400 (4.07), 11.054
(2.33).

Ilpumep 335

2-(3-{2-[1,4-nuokcaH-2-un|3ToKcH j mupuanuH-4-uin)-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-Trerparunpo-4H-nuppono[3,2-clnupuann-4-ox
(ctepeousomep 1)

F
C
/
O

Q ©O
/

Hcnonp3yst METON, aHAJIOTUYHBIA OnMUCaHHOMY 1 npumepa 1, ¢ 4-{[(3-{2-[1,4-
OUOKCaH-2-HJI|3TOKCH } TUPUANH-4-uj)MeTws |aMuHO §-N-(3-prop-2-meTokcud ernn)-2-
okco-1,2,5,6-rerparuaponupuaua-3-kapboTnoaMuioMm (IIPOMEKYTOUHOE COEIUHEHUE
6-35, 130 mr, 252 MKMOJIb) B KadecTBe UCXOAHOTrO BemecTBa, 30.0 mr (dyucrora 90 %,
BbIXO 22 %) yKa3aHHOTO B 3aroJIOBKE PaLleMHYECKOr0 COEIMHEHUs IMOJyYalu MOCIe

npenaparusHoit BOXKX (meton 7).
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'H-AMP (400 MI'u, AMCO-ds): & [m.o.] = 1.229 (0.48), 1.827 (0.71), 1.843
(1.74), 1.859 (2.06), 1.869 (1.50), 1.885 (0.63), 2.331 (0.40), 2.517 (2.30), 2.522
(1.50), 2.539 (4.51), 2.669 (0.55), 2.673 (0.48), 2.831 (1.19), 2.842 (2.22), 2.848
(2.06), 2.858 (1.19), 2.865 (1.11), 3.162 (1.27), 3.174 (0.71), 3.207 (1.35), 3.233
(2.14), 3.236 (2.14), 3.262 (1.58), 3.406 (4.44), 3.412 (3.88), 3.428 (2.22), 3.456
(1.90), 3.462 (1.82), 3.484 (1.50), 3.490 (1.50), 3.522 (1.27), 3.527 (1.35), 3.550
(1.66), 3.556 (1.90), 3.578 (0.95), 3.583 (1.27), 3.624 (2.22), 3.651 (2.14), 3.671
(3.25), 3.681 (1.50), 3.695 (2.22), 3.700 (1.98), 3.716 (2.06), 3.721 (1.98), 3.728
(1.35), 3.745 (1.50), 3.780 (0.71), 3.862 (0.95), 3.889 (16.00), 3.906 (1.19), 4.074
(0.71), 4.222 (2.14), 4.238 (3.96), 4.253 (1.82), 4.754 (0.55), 5.960 (1.98), 5.981
(1.98), 6.430 (0.95), 6.433 (0.95), 6.451 (1.43), 6.455 (1.43), 6.461 (0.95), 6.478
(1.19), 6.482 (1.11), 6.572 (0.95), 6.587 (1.11), 6.593 (1.58), 6.608 (1.58), 6.613
(0.79), 6.628 (0.63), 7.108 (2.30), 7.292 (2.77), 7.305 (2.77), 7.455 (4.67), 8.017
(2.61), 8.030 (2.46), 8.344 (4.04), 11.175 (2.46).

XK X-MC (meron 6): Ry = 0.63 mun; MC (ESI nonoxur.): m/z = 483 [M+H]".

>

>

Panemuueckuii 2-(3-{2-[1,4-nuokcan-2-un|3Tokcu j nupuand-4-umn)-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-reTparunpo-4H-nuppono[3,2-clnupuaun-4-oa  (25.0 wmr)
pasfensid Ha SHAHTHOMEpPbl C MOMOINBIO MpenapaTuBHON xupanpHo BOXX ¢
NOJIyYeHHUEM YKa3aHHOI'O B 3arojioBke coenanHeHus (oHantuomep 1, 12.00 mr, mpu Rt
= 15.1 — 17.0 mun) u 3Ha"THOMepa 2 (4 mr, npu Rt = 19.8 — 26.8 muH, cm. npumep
36).

Merton npenapatuBHoi xupaabHoit BOXKX:

IMpubop: PrepCon Labomatic HPLC; kononka: Chiralpak IF 5 wmk, 250x30;

smoeHT A: rexkcan + 0.1 00.% puwstumamubHa, s>a0edHT B: stamon + 0.1 00.%
OUSTUJIAMUHA, u30Kkpatudyeckuii pexum: 70% A + 30% B; morok: 50 mu/muH;
temrneparypa: 25°C; Y®: 280 um.

MeTon aHaauTUYeCKON xupaabHoil BOXKX:

ITpubop: Waters Alliance 2695; xononka: Chiralpak IF 3 mk, 100x4.6; s3m0eHT
A: rekcan + 0.1 00.% pudTUNaMuHa, 3JI0€HT B: 3TaHON, M30KPATHYECKUN DPEKUM:
70% A + 30% B; motok: 1.4 mn/mun, Temneparypa: 25°C; Y@: 280 awm.
Ananutndeckas xupanbHas BOXKX: Ry = 4.68 musn.

Onruyeckoe Bpamenue: [a]p =-12.9° +/- 1.72° (¢ = 1,4 Mr/mn B MeTaHOJE).
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Ilpumep 36
2-(3-{2-[1,4-nuokcan-2-uia|3ToKCH  upuAuH-4-1n)-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-reTparunpo-4H-nuppono[3,2-clnupuann-4-oxn

(Crepeounsomep 2)

F
EHa
o
Q" °NH
HN -
RaW,
N
H q
0] O
/
5
Jns monydeHHss YKa3aHHOrO B 3arojOBKE PAaLEMHYECKOrO COECAUHEHHS CM.
npumep 35. PaspeneHue 5HAaHTHOMEPOB C IOMOILIBK) MPENapaTUBHOW XHUPaJIbHON
BOXX (merom cm. mpumep 35) mpuUBOAMJIO K MOJYYEHHIO 4 MI yKa3aHHOTO B
3arosioBke coenuHeHus (npu Rt = 19.8 — 26.8 mun).
10 Ananurnyeckas xupainbHasd BOXX (meron cm. npumep 35): Ry = 6.58 muH.

Onrtuueckoe Bpamenue: [o]p =-21.4° +/- 1.94° (¢ = 1,3 Mr/mia B MmeTaHoe).

IIpumep 37
3-(3-¢pTop-2-metokcuanununo)-2-(3-{[(3R)-4-metunamopdonuu-3-

W |MeTOKCH j mupuanH-4-mi)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupunun-4-ox

15
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Hcnonb3yst MeTol, aHAJIOTHYHBIA OMUCcaHHOMYy st mpumepa 1, ¢ N-(3-¢prop-2-
metokcudennn)-4-{[(3-{[(3R)-4-meTunmoponuH-3-ua|MeTOKCH | TUPUIUH-4-
WJI)METHII|aMUHO }-2-0kc0-1,2,5,6-TeTparuAponupuanH-3-kapOoTHOaAMUIOM
(mpomesxyTouHOoe coenuHeHue 6-37, 130 mr, 252 MKMOJIb) B KaueCTBE HCXOAHOIO
BemecTsa, 35.00 mr (uucrora 92%, BeIxon 27%) yKa3aHHOTO B 3aroJIOBKE COEIMHEHUS
nojiyyasiu nocje npenapatusaoi BOXX (meton 7).

'H-AMP (400 MI'y, IMCO-d¢): 6 [m.n.] = 2.277 (13.00), 2.292 (1.54), 2.307
(0.96), 2.324 (0.70), 2.329 (0.89), 2.334 (0.66), 2.407 (0.69), 2.428 (1.27), 2.435
(1.36), 2.520 (2.98), 2.525 (1.88), 2.667 (0.63), 2.671 (0.83), 2.676 (0.62), 2.777
(0.67), 2.801 (0.82), 2.818 (1.61), 2.825 (0.99), 2.835 (1.02), 2.844 (1.23), 2.860
(0.82), 2911 (1.23), 2.940 (1.09), 3.388 (0.53), 3.408 (0.96), 3.425 (1.66), 3.431
(1.41), 3.441 (1.54), 3.455 (0.69), 3.548 (1.12), 3.576 (1.89), 3.592 (1.35), 3.597
(1.35), 3.602 (1.33), 3.621 (0.70), 3.626 (0.70), 3.783 (1.37), 3.785 (1.33), 3.818
(1.11), 3.843 (1.97), 3.849 (2.06), 3.870 (1.11), 3.878 (0.99), 3.941 (16.00), 3.954
(1.12), 4.078 (0.56), 4.349 (0.43), 4.358 (0.42), 4376 (1.85), 4.388 (2.91), 4.416
(0.47), 6.013 (1.90), 6.034 (1.91), 6.516 (0.95), 6.520 (0.92), 6.537 (1.27), 6.541
(1.33), 6.547 (0.95), 6.564 (1.12), 6.568 (1.03), 6.657 (0.94), 6.672 (1.04), 6.678
(1.61), 6.693 (1.51), 6.698 (0.80), 6.714 (0.65), 7.180 (2.21), 7.313 (3.72), 7.325
(3.57), 7.605 (4.51), 7.980 (4.40), 7.993 (4.17), 8.360 (6.21), 8.414 (0.59), 12.014
(2.24).

XKX-MC (meton 6): Ry =0.51 mun; MC (ESI nonoxur.): m/z = 482 [M+H]".
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Ilpumep 38
2-[3-[(5,5-numeTun-1,4-guokcan-2-un)Merokcu |-4-nupuaui|-3-(3-prop-2-

MEeTHJIaHUINHO)-1,5,6,7-TreTparuaponuppono|[3,2-clnupunun-4-ox

0] O
e
CHj

Hcnone3yst MeTON, aHAJOTHYHBIN omucaHHOMY st mpumepa 1, ¢ 4-[[3-[(5,5-
auMmeTui-1,4-1uokcan-2-uia)MeTOKCH |-4-nupuaui |metrunamuno|-N-(3-prop-2-
MeTHI(peHnI)-6-0kc0-2,3-quruapo- 1 /-nupuann-S5-kapOoTHOaAMUIOM
(mpomesxyTouHOe coenuHeHue 6-38, 190 mr, 369 MKMoONb) B KauecTBE HCXOAHOIO
BemecTBa, 30.2 mMr (unucrora 98%, Beixox 17%) ykazaHHOro B 3aroJIOBKE€ COEIUHEHUs
nosyyanu nocye npenaparuBHoid BOXKX (meron 10, rpaguent: 0.00 — 0.50 mun 15%
B, 0.50 — 5.59 mun 15 - 51.7% B, 5.59 — 5.88 mun 51.7% B, 5.88 — 5.93 mun 51.7 —
52.1% B, 5.93 — 5.95 mun 52.1% B, 5.95 — 6.32 mun 52.1-55% B).

'H-AAMP (400 MTI'n, JIMCO-d¢): & [m.n.] = 1.073 (16.00), 1.243 (14.37), 2.177
(9.43), 2.180 (9.37), 2.520 (3.20), 2.525 (2.30), 2.542 (0.63), 2.826 (1.74), 2.843
(3.73), 2.861 (2.01), 3.406 (3.15), 3.417 (2.63), 3.424 (2.71), 3.434 (3.36), 3.569
(0.91), 3.577 (1.10), 3.598 (1.87), 3.607 (1.84), 3.643 (4.40), 3.671 (4.37), 3.699
(1.24), 3.881 (0.69), 3.890 (0.81), 3.898 (1.03), 3.907 (0.94), 3.915 (0.67), 3.923
(0.65), 4.121 (1.26), 4.137 (1.17), 4.147 (1.71), 4.163 (1.45), 4.265 (1.62), 4.274
(1.65), 4.291 (1.24), 4.300 (1.11), 6.059 (2.34), 6.080 (2.42), 6.427 (1.06), 6.449
(1.94), 6.470 (1.21), 6.721 (0.73), 6.742 (1.51), 6.759 (1.47), 6.779 (0.63), 7.168
(2.42), 7.232 (4.19), 7.244 (4.24), 7.308 (4.82), 7.997 (5.22), 8.009 (4.80), 8.373
(6.80), 11.029 (2.61).

XKX-MC (meron 6): Ry = 0.74 mun; MC (ESI nonoxur.): m/z = 481 [M+H]".
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Ilpumep 39
2-[3-[(5,5-numeTun-1,4-guokcan-2-un)Merokcu |-4-nupuaui|-3-(3-prop-2-
MEeTUJIAHUINHO)-1,5,6,7-Trerparugponupposo|3,2-clnupunun-4-ou (crepeousomep 1)

F

CH,4

o O
o
CHj;

VkazaHHoe B 3arojoBke mnpumepa 38 coeaumHenue (30.2 mr) paspensnu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupainpHoili BOXX ¢ mnonydeHuem
yKa3aHHOTO B 3arojioBke coenuHenus (d3Hantuomep 1, 10.00 mr, Ry = 30.4 — 36.0 muH,
BbIXOZ 5%) u sHaHTHOMEpa 2 (9 Mr, R =45.9 — 51.7 mun).

Meton npenaparuBHoi xupaisbHod BOYXXX: NPB

ITpuGop: PrepCon Labomatic HPLC, kononka: Chiralpak IF 5 mx, 250x30;
smoeHT A: rekcan + 0.1 00.% npudstunamuuHa, sigreHT B: sranon + 0.1 00.%
OUSTUJIAMUHA, HU30KpaTtmdeckuii pexum: 90% A + 10% B; nmorok: 50 ma/mum;
temreparypa: 25°C; Y®: 254 um.

Meton ananutuueckoil xupaasHoii BOXXX: NPB

IMpubop: Waters Alliance 2695; kononka: Chiralpak IF 3 mk, 100x4.6; sm0eHT
A: rekcan + 0.1 00.% pudTUIaMUHA, 3JI0CHT B: 3TaHOJ, M30KPATHYECKUN PEXKUM:
90% A + 10% B; nmotok: 1.4 mun/musn; temneparypa: 25°C; Y®: 254 am.

Ananutndeckas xupanpHas BOXX: Ry = 11.60 musn.

Onruyeckoe Bpamernue: [a]p = - 6.4° +/- 0.47° (¢ = 6,2 mr/mn B8 IMCO).

'H-AMP (400 MI'u, AMCO-ds): & [m.n.] = 0.700 (5.10), 0.744 (1.84), 0.764
(1.85), 0.836 (0.93), 0.854 (1.20), 1.073 (15.11), 1.152 (5.69), 1.235 (8.54), 1.243
(16.00), 1.296 (2.78), 1.350 (0.95), 1.378 (0.62), 1.672 (0.88), 2.179 (9.59), 2.525
(2.28), 2.827 (1.75), 2.844 (3.61), 2.861 (1.95), 3.407 (3.22), 3.418 (2.68), 3.424
(2.72), 3.434 (3.38), 3.570 (0.86), 3.578 (1.00), 3.599 (1.76), 3.607 (1.71), 3.644

2
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(4.10), 3.671 (4.05), 3.700 (1.09), 3.882 (0.67), 3.890 (0.80), 3.899 (1.00), 3.907
(0.92), 3.915 (0.66), 3.924 (0.61), 4.121 (1.09), 4.138 (1.06), 4.147 (1.50), 4.164
(1.30), 4.267 (1.44), 4.275 (1.48), 4.292 (1.11), 4301 (1.01), 6.060 (2.24), 6.080
(2.31), 6.428 (1.04), 6.450 (1.90), 6.472 (1.17), 6.722 (0.70), 6.742 (1.49), 6.759
(1.45), 6.780 (0.58), 6.959 (0.44), 7.170 (2.40), 7.201 (0.51), 7.222 (0.55), 7.234
(1.95), 7.246 (1.95), 7.309 (4.47), 7.999 (1.12), 8.010 (1.08), 8.375 (1.57), 11.031
(2.61).

IIpumep 40

3-[2-(2,2-nudTopaTun)-3-propanununo]-2-[3-(1,4-nuokcan-2-UIMETOKCH )-4-

nupuauin]-1,5,6,7-rerparugponuppoio|3,2-c|nupunua-4-ox

£ F
HN N

|\
A N
I H

)

Hcnone3yst mMeTon, aHaJOTM4YHBIH OmMcaHHOMY aus mpumepa 1, ¢ N-[2-(2,2-
audropatun)-3-propdpennn]-4-{[(3-{[1,4-nnoKcaH-2-NUJ|METOKCH } TUPUIHH-4-
WJI)METHJI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuAponupuInH-3-KapOoTHOAMHUIOM
(mpomexyTouHoe coenuHeHue 6-40, 19.5 mr, 36.3 MKMOJb) B Ka4yeCTBE HCXOAHOTO
BemecTBa, 3.80 mr (uucrora 92%, Beixox 19%) yka3aHHOTrO B 3aroJIOBKE COETUHEHUS
MOJIy4aJIi TIOCJIe OYUCTKH ¢ MOMoInbio mpenapatuBHoil BOXKX (meron 10, rpagueHT:
0.00 — 0.50 mun 30% B, 0.50 — 6.00 mun 30 — 70% B).

'H-AMP (400 MI'y, IMCO-de): & [m.n.] = 2.86 (t, 2H), 3.22 - 3.30 (m, 1H),
3.39 - 3.48 (m, 3H), 3.50 - 3.58 (td, 1H), 3.67 - 3.93 (m, SH), 3.97 - 4.06 (m, 1H),
4.09 - 4.18 (m, 1H), 4.25 -4.31 (dd, 1H), 6.07 - 6.17 (d, 1H), 6.29 - 6.63 (q, 2H), 6.83
- 6.94 (m, 1H), 7.10 (s, 1H), 7.34 (s, 1H), 7.37 (d, 2H), 8.00 (d, 1H), 8.38 (s, 1H),
11.07 (s, 1H).

XK X-MC (meron 2): Ry = 0.99 mun; MC (ESI nonoxur.): m/z = 503 [M+H]".
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Ilpumep 41
3-[2-(2,2-nudTopaTun)-3-propanununo]-2-(3-{[(2S)-4-metunmopdonux-2-

WJI|MEeTOKCH j MupuAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-oxn

£ F
F
O\ H
HN N
]\
Y N
N
Z0
k[O]
N
CHs

3-[2-(2,2-nudTopaTun)-3-propanununo]-2-(3-{[(25)-mopponun-2-
WJI|MeTOKCH j mupuAnH-4-1)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-oxn
(mpomesxyTouHoe coenuneHue 41, 22.0 mr, 43.9 Mmxmounb) cycnenauposanun B8 MeOH u
nobasnsanu ¢opmanpaerus (6.6 mkia, ducrora 37%, pacTBop B Boae, 88 MKMOIb) H
YKCYCHYIO KHCIOTY (2.5 MkJ, 44 MKMoJsb). PeakUMOHHYIO CMeCh TMepeMeIlnBajid B
TeyeHue 15 MUH npu KOMHATHOH Temmnepatype. JloOaBusanu TpuaneToKCUOOPTUAPHUL
Hatpus (13.9 mr, 65.8 MKkMONb), M cMechb MNepeMellUBald B TeuyeHue 1 9 mpwu
KOMHaTHOH Temmneparype. Cmech ¢punbprpoBanu yepe3 SCX KOJOHKY M IPOMBIBAIHU C
nomombto MeOH u ammuaka (7M B MeOH). AMmuaunbiii GuiIbTpaT ynmapuBaiud U
ouMInanu ¢ momMombk npenaparuBHoit BOXKX (meron 10, rpaauent: 0.00-0.50 mun
15% B, 0.50-6.00 mun 15-55% B) ¢ noaydenuem 8.8 mr (uucrora 90%, BbIx0om 35%)
YKa3aHHOT'O B 3ar0JIOBKE COEIUHEHUS.

'H-AAMP (400 MTI', IMCO-d¢): & [m.n.] = 2.07 (m, 3H), 2.22 (s, 3H), 2.63 -
2.83 (m, 2H), 2.86 (t, 2H), 3.27 - 3.31 (m, 1H), 3.35 - 3.38 (m, 1H), 3.42 (td, 2H),
3.68 (td, 1H), 3.91 - 4.00 (m, 2H), 4.12 - 4.19 (dd, 1H), 4.33 (dd, 1H), 6.13 (d, 1H),
6.29 - 6.64 (m, 1H), 6.89 (q, 1H), 7.07 - 7.14 (m, 1H), 7.33 - 7.40 (t, 2H), 7.99 (d,
1H), 8.39 (s, 1H), 11.07 (s, 1H).

XKX-MC (meron 2): Ry = 0.98 mun; MC (ESI nonoxur.): m/z = 516 [M+H]".
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Ilpumep 42
3-(3-xnmop-2-merunanununo)-2-(3-{[(2S5)-4-merunmopdonuu-2-
WJI|MEeTOKCH j MupuAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-oxn

Cl

CHj

'CH,4

Hcnonp3ysi MeTON, aHAJOTUYHBIN OMUCaHHOMY s npumepa 41, ¢ 3-(3-xyop-2-
MeTUJIaHUINHO)-2-(3-{[(25)-Mopponun-2-un|merokcu } mupuaun-4-mn)-1,5,6,7-
terparuapo-4H-nuppono[3,2-clnupunua-4-oHoM (IPOMEKYTOUHOE COeNUHEHUe 42,
18.0 mr, 38.5 Mkmoib) B KadecTBe uUcxomHoro BemectBa, 10.9 mr (uucrora 94%,
BbIXOA 55%) yKa3aHHOTO B 3aroJIOBKE€ COEIMHEHUs IOJIy4aldud IOCJIe OUYHMCTKU C
nomoiueto npenapatusHoit BOXXX (meron 10, rpaguent: 0.00 — 0.50 mun 15% B, 0.50
—6.00 mun 15 - 55% B).

'H-AMP (400 MI'u, AMCO-d¢): & [m.n.] = 1.234 (0.45), 1.874 (1.12), 1.901
(1.88), 1.928 (1.19), 2.006 (0.51), 2.015 (0.63), 2.035 (1.18), 2.043 (1.18), 2.064
(0.68), 2.072 (0.56), 2.207 (15.79), 2.324 (0.67), 2.329 (0.91), 2.334 (0.71), 2.338
(0.45), 2.357 (16.00), 2.374 (1.16), 2.520 (2.98), 2.525 (1.85), 2.647 (1.22), 2.671
(1.61), 2.676 (1.69), 2.736 (1.32), 2.764 (1.23), 2.847 (1.67), 2.865 (3.57), 2.882
(1.86), 3.411 (1.24), 3.417 (1.33), 3.428 (2.40), 3.434 (2.36), 3.445 (1.17), 3.451
(1.06), 3.639 (0.62), 3.645 (0.95), 3.667 (1.35), 3.672 (1.38), 3.695 (0.78), 3.701
(0.66), 3.937 (1.97), 3.960 (1.51), 4.111 (1.22), 4.128 (1.10), 4.137 (1.63), 4.153
(1.36), 4.253 (1.46), 4.262 (1.52), 4.279 (1.14), 4.287 (1.03), 6.190 (1.81), 6.194
(1.78), 6.209 (1.99), 6.213 (1.81), 6.722 (0.90), 6.726 (1.25), 6.742 (3.67), 6.746
(2.96), 6.753 (2.81), 6.773 (2.59), 6.792 (0.84), 7.190 (2.30), 7.232 (3.39), 7.244
(3.38), 7.377 (4.48), 7.990 (3.43), 8.003 (3.19), 8.370 (5.23), 11.051 (2.53).

XK X-MC (meron 6): Ry = 0.52 mun; MC (ESI nonoxur.): m/z = 482 [M+H]".

>
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Ilpumep 43
3-(3-xnmop-2-merunanununo)-2-(3-{[(3R)-4-meTunmopponun-3-
WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl

CHg,

7\
o N—CH,

\__/

Hcnonp3yst MeTOA, aHAJOTHYHBIN OonmucaHHOMY aisi npumepa 41, ¢ 3-(3-xmop-2-
MeTunaHuInHo)-2-(3-{[(3R)-mopponuH-3-un|merokcu } nupuaua-4-un)-1,5,6,7-
terparuapo-4H-nuppono[3,2-clnupunun-4-onom (30.0 mr, 64.1 MKMOJIB) B Ka4ecTBe
ucxonuoro BemectBa, 7.0 mr (uucrora 94%, Beixon 21%) yka3aHHOTO B 3arojioBKe
COEAMHEHHUs MOJydYaJH IOCJIe€ OYUCTKH C MOMOoIblo npenapatuBHoi BOXKX (meron
10, rpanuent: 0.00 — 0.50 mun 15% B, 0.50 — 6.00 mun 15 — 55% B).

'H-AMP (400 MTI'u, AIMCO-ds): 6 [m.n.] = -0.002 (3.00), 0.879 (0.57), 2.085
(5.27), 2.272 (14.21), 2.318 (0.47), 2.382 (16.00), 2.397 (1.43), 2.423 (1.05), 2.431
(1.10), 2.460 (1.63), 2.518 (5.17), 2.523 (3.38), 2.660 (0.46), 2.810 (0.81), 2.828
(2.27), 2.845 (1.96), 2.864 (0.87), 2.909 (1.32), 2.938 (1.16), 3.411 (0.70), 3.428
(1.64), 3.435 (1.37), 3.444 (1.50), 3.464 (0.63), 3.540 (1.08), 3.568 (2.41), 3.595
(2.18), 3.620 (0.70), 3.818 (1.11), 3.844 (2.09), 3.864 (1.06), 3.872 (0.93), 4.357
(1.94), 4368 (3.51), 4.395 (0.46), 6.209 (1.79), 6.212 (1.85), 6.228 (1.98), 6.232
(1.91), 6.756 (1.10), 6.760 (1.40), 6.776 (3.46), 6.779 (2.93), 6.793 (2.52), 6.813
(2.75), 6.833 (0.95), 7.200 (2.25), 7.250 (3.55), 7.263 (3.70), 7.431 (4.31), 7.946
(3.93), 7.958 (3.66), 8.338 (5.51), 12.003 (2.32).

XK X-MC (meron 6): Ry = 0.57 mun; MC (ESI nonoxur.): m/z = 512 [M+H]".

>

2
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Ilpumep 44
3-(3-xnmop-2-MeTunaHunuuo)-2-[3-[(5,5-numernn-1,4-nnokcaH-2-uy)MeTOKCH |-
4-nupunun]-1,5,6,7-rerparuaponuppoio[3,2-c|nupuauH-4-ox

Cl

CHj,

H3CS\’°

CHj;

ITo ananorum ¢ mpumepom 1, N-(3-xmnop-2-merundennn)-4-[[3-[(5,5-numeTnn-
1,4-nuoKcaH-2-uja)MeTOKCH |-4-TUPUANI |METHIAMUHO |-6-0KCc0-2,3-nuruapo-1 H-
nUpUANH-S-KapOoTnoaMun (mpoMexyTouHoe coenqunenue 6-44, 320 mr, 603 MKMOJIb)
UCIOJIb30BAIHU JJI MOJYUYE€HUs MOCJe NepeMeIInBaHNs B TeUeHue 2 4 IpU KOMHATHOH
TeMIepaType M OYUCTKH ¢ moMoupto npenaparusHoii BOXKX (meron 10, rpanuent:
0.00-0.50 mun 15% B, 0.50-5.92 mun 15-54.2% B, 5.92 — 7.34 mun 54.2% B, 7.34 -
7.42 muH 54.2 — 55% B) 32 mr (uucrora 98%, Bbixon 10%) yka3aHHOrO B 3arojioBKe
COEMHEHUs.

'H-AMP (400 MI'y, AIMCO-d): 6 [m.a.] = 1.072 (14.59), 1.241 (13.05), 2.325
(0.47), 2.329 (0.73), 2.344 (16.00), 2.520 (1.82), 2.525 (1.27), 2.671 (0.54), 2.828
(1.59), 2.845 (3.40), 2.862 (1.80), 3.402 (2.68), 3.417 (2.39), 3.423 (2.57), 3.431
(2.75), 3.565 (0.87), 3.574 (1.01), 3.595 (1.70), 3.603 (1.65), 3.640 (3.45), 3.668
(4.15), 3.697 (1.17), 3.872 (0.64), 3.880 (0.75), 3.888 (0.95), 3.897 (0.88), 3.905
(0.63), 3.914 (0.58), 4.122 (1.12), 4.139 (1.05), 4.149 (1.54), 4.165 (1.34), 4.254
(1.47), 4263 (1.52), 4.281 (1.10), 4.289 (0.98), 6.196 (1.81), 6.199 (1.76), 6.215
(1.97), 6.218 (1.81), 6.705 (0.97), 6.709 (1.30), 6.725 (3.57), 6.729 (2.82), 6.738
(2.56), 6.757 (2.50), 6.778 (0.82), 7.165 (2.26), 7.230 (3.85), 7.243 (3.87), 7.323
(4.45), 8.004 (5.13), 8.016 (4.69), 8.374 (6.56), 11.049 (2.45).

XKX-MC (meron 6): Ry = 0.79 mun; MC (ESI nonoxur.): m/z = 497 [M+H]".
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Ilpumep 45
3-(3-xnmop-2-MeTunaHunuuo)-2-[3-[(5,5-numernn-1,4-nnokcaH-2-uy)MeTOKCH |-
4-nupunuinl-1,5,6,7-rerparuaponuppoiio|3,2-c|lnupunus-4-ox (crepeonsomep 1)

Cl

CH,3

H3C$70

CHj;

VkazaHHoe B 3arojoBke mnpumepa 44 coeaumHenue (32.0 mr) paspensnu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupainpHoili BOXX ¢ mnonydeHuem
YKa3aHHOTO B 3aroJioBke coennHeHus (3HaHTHOMEp 1, 15.50 Mr, Ry = 12.1 — 14.2 muH)
u sHa"nTHOMepa 2 (12.6 mr, R = 14.5 — 19.0 mu#n, cMm. npumep 46).

MeTtoa npenapatusHoi xupaiapHoit BOXX: POB

IMpubop: PrepCon Labomatic HPLC; kononka: Chiralcel OD-H 5 mk, 250x20;

smoeHT A: staHoa + 0.1 006.% nusTunamuHa; 3M10€HT B: MeTaHOJ, M30KpaTHUECKUH
pexum: 70% A + 30% B; motok: 10 mi/muH; Temnepatypa: 25°C; Y@: 280 uwm.
MeTtoa aHanuthuyeckoi xupanrHoil BOJXKX: POB

IMpubop: Waters Alliance 2695; xononka: Chiralcel OD-H 5 wmk, 100x4.6;

smoeHT A: stanon + 0.1 00.% nustunamuHa; 3M0€HT B: MeTaHOJ;, H30KpaTUYECKHI
pexum: 70% A + 30% B; morok: 1.4 ma/mun; Temneparypa: 25°C; Y@: 280 uMm.

Ananutndeckas xupanbHas BOXX: Ry = 3.52 musn.

Onruyeckoe Bpamenue: [a]p =30.31° +/- 1.05° (¢ = 2,7 mr/mn B xnopodopwme).

'H-AMP (400 MI'y, IMCO-de): 6 [m.n.] = 1.050 (0.51), 1.070 (14.54), 1.119
(0.40), 1.137 (0.77), 1.155 (0.80), 1.190 (0.47), 1.239 (13.63), 2.085 (0.73), 2.318
(0.77), 2.323 (1.71), 2.327 (2.48), 2.332 (2.11), 2.342 (16.00), 2.518 (7.25), 2.523
(5.03), 2.660 (0.73), 2.665 (1.64), 2.669 (2.30), 2.673 (1.60), 2.679 (0.73), 2.825
(1.60), 2.842 (3.43), 2.859 (1.86), 3.306 (0.95), 3.399 (2.77), 3.415 (2.44), 3.421
(2.59), 3.429 (2.84), 3.563 (0.87), 3.572 (1.02), 3.592 (1.71), 3.601 (1.68), 3.638
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(3.46), 3.665 (4.15), 3.695 (1.17), 3.869 (0.77), 3.878 (0.77), 3.886 (0.95), 3.894
(0.87), 3.903 (0.62), 3.911 (0.58), 4.120 (1.13), 4.137 (1.06), 4.147 (1.53), 4.163
(1.31), 4.252 (1.46), 4.261 (1.53), 4.278 (1.09), 4.287 (0.98), 6.193 (1.82), 6.197
(1.75), 6.212 (1.93), 6.216 (1.82), 6.703 (0.98), 6.707 (1.28), 6.723 (3.50), 6.727
(2.81), 6.736 (2.59), 6.756 (2.51), 6.775 (0.84), 7.162 (2.22), 7.228 (3.64), 7.241
(3.64), 7.321 (4.48), 8.002 (4.30), 8.014 (4.01), 8.372 (5.94), 11.046 (2.48).

XKX-MC (meton 6): Ry = 0.80 mun; MC (ESI nonoxur.): m/z = 497 [M+H]".

IIpumep 46

3-(3-xmop-2-MeTunaHuIuHO)-2-[3-[(5,5-numernn-1,4-1noKCaH-2-UIT)METOKCH |-
4-nupunuinl-1,5,6,7-rerparuaponuppoiio[3,2-c]lnupunuH-4-oH (crepeounsomep 2)

Cl

CHj;

H30g70

CHj;

Jns monydeHHs yKa3aHHOIO B 3arojOBKE pPaLEeMHYECKOrO COEAUHEHHS CM.
npumep 44. PaszpeneHue SHAHTHOMEPOB C IOMOIIBK MPEeNapaTUBHOW XHUPaJIbHOHN
BOXX (meron cm. mpumep 45) NPUBOAMIO K MOJy4YeHHIO 12.6 MI yKa3aHHOTO B
3arosnioBke coenuHenus (R = 14.5 — 19.0 mun).

Ananutudeckas xupainbHas BOXKX (meton cm. mpumep 45): R¢ = 4.43 MuH.

Onruyeckoe Bpamenue: [a]p = - 26.44° +/- 1.41° (¢ = 2,9 wmr/ma B
xjopodopme).

'H-AMP (400 MI'u, AMCO-ds): & [m.n.] = 0.748 (0.44), 0.764 (0.44), 1.053
(0.52), 1.070 (14.81), 1.154 (1.45), 1.239 (13.86), 2.085 (1.85), 2.318 (0.46), 2.323
(0.99), 2.327 (1.45), 2.332 (1.39), 2.342 (16.00), 2.518 (4.03), 2.523 (2.82), 2.540
(0.54), 2.665 (0.89), 2.669 (1.25), 2.673 (0.85), 2.825 (1.61), 2.843 (3.39), 2.859
(1.81), 3.399 (2.78), 3.415 (2.48), 3.421 (2.64), 3.429 (2.88), 3.563 (0.83), 3.572
(0.99), 3.593 (1.69), 3.601 (1.67), 3.638 (3.49), 3.665 (4.15), 3.695 (1.15), 3.869
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(0.83), 3.878 (0.77), 3.886 (0.95), 3.895 (0.89), 3.903 (0.64), 3.912 (0.58), 4.120
(1.09), 4.137 (1.03), 4.147 (1.53), 4.163 (1.33), 4.252 (1.45), 4.261 (1.51), 4.278
(1.09), 4.287 (0.97), 6.193 (1.77), 6.197 (1.75), 6.212 (1.97), 6.216 (1.85), 6.703
(0.95), 6.707 (1.27), 6.723 (3.51), 6.727 (2.82), 6.736 (2.58), 6.756 (2.54), 6.775
(0.85), 7.162 (2.26), 7.228 (3.10), 7.241 (3.12), 7.321 (4.45), 8.002 (2.54), 8.015
(2.36), 8.372 (3.89), 11.046 (2.46).

XKX-MC (meton 6): Ry = 0.80 mun; MC (ESI nonoxur.): m/z = 497 [M+H]".

Ilpumep 47

2-[3-(1,4-nnokcaH-2-unMeToKCcH )-4-nupuami|-3-(3-Gprop-2-MeTUIAHHIHHO)-
1,5,6,7-treTparuaponuppoiio[3,2-c|nupuauH-4-oH

F

CHj,

I[To amamorum ¢  npumepom 1 4-[[3-(1,4-nuoKcaH-2-UIMETOKCH)-4-
nupuaui |MetTunamMuno |-N-(3-¢prop-2-metundenunn)-6-okco-2,3-guruapo- 1 H-
NUPUANH-S5-kapOboTruoaMua (MpoMeKyTouHoe coeauHenue 6-47, 399 mr, 820 MKMOJIb)
UCIIOJb30BAIHN U MOJYYEHUs MOCHe MepeMemnBannsi B TedeHne Houn npu 60 °C u
OYHMCTKH ¢ moMolIbio npenapatusHoii BOXX (meton 9, rpanuent: 0.00-0.50 mun 15%
B, 0.50-6.00 mun 15-55% B) 135 wmr (uucrora 97%, Bbixox 35%) yka3zaHHOro B
3aroJIOBKE COCMHEHUSI.

'H-AMP (400 MI'u, AMCO-d6) 6 [m.ao.]: 1.154 (4.20), 1.172 (8.22), 1.189
(3.94), 1.987 (16.00), 2.185 (2.36), 2.189 (2.36), 2.518 (0.75), 2.522 (0.47), 2.843
(0.44), 2.860 (0.94), 2.877 (0.50), 3.398 (0.42), 3.425 (1.01), 3.451 (0.56), 3.709
(0.44), 3.740 (0.57), 3.999 (1.26), 4.017 (3.61), 4.035 (3.57), 4.053 (1.15), 4.125
(0.48), 4.230 (0.43), 4.239 (0.42), 5.758 (0.88), 6.052 (0.58), 6.072 (0.60), 6.459
(0.48), 7.186 (0.59), 7.234 (1.00), 7.247 (1.01), 7.345 (1.17), 7.990 (1.32), 8.002
(1.20), 8.361 (1.76), 11.030 (0.60).

XK X-MC (meron 6): Rt = 0.65 mun; MC (ESI nonoxur.): m/z = 453 [M+H]".
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Ilpumep 48
2-[3-(1,4-nnokcaH-2-unMeTokcu )-4-nupuaui]-3-(3-Pprop-2-MeTUIAHUINHO)-
1,5,6,7-trerparuaponuppoio|3,2-c|nupunuH-4-on (crepeonsomep 1)

F

CH,3

VkazaHHoe B 3arojoBke mnpumepa 47 coeaumnenue (15.0 mr) paspensnu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupaipHoii BDOXX ¢ mnonydeHuem
YKa3aHHOT'O B 3aroJioBke coenuHeHusi (3HaHTHOMEp 1, 3.0 Mr, R¢ = 5.5 — 6.2 mun) un
sHa"nTHOMepa 2 (2.0 mr, R{ = 9.0 — 9.9 muH, cm. npumep 49).

Metoa npenapatusHoi xupaibHoit BOXXX: MTBE

IMpubop: PrepCon Labomatic HPLC; xomonka: YMC Cellulose SB 5 wx,

250x30; osmoeHT A:  MeTwiI-mpem-0yTunoBbli  mpoctoi apup + 0.1 006.%
AUSTUIAMHUHA, 3JII0€HT B: aumetoHuTpun, uzokpatudeckuil pexum: 55% B+45% A;
notok: 80 ma/muH, Temneparypa: 25°C; Y®: 280 uwm.

Merton ananutuueckoit xupanapHoit BOXKX: MTBE

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

BIIOEHT A: MeTUI-mpem-0yTUIoBbIA pocToit 3dup + 0.2 06.% nusTunaMuHa; TOEHT
B: aneronutpui; usokparudeckuii pexkum: 50% A + 50% B; morok: 1.4 wmu/muH;
temreparypa: 25°C; Y®: 280 um.

Ananutndeckas xupanpHas BOXKX: Ry = 2.90 musn.

Onruyeckoe Bpamenue. [a]p = - 19.1° +/- 1.65° (¢ = 2,19 wmr/ma B
xjopodopme).

'H-AMP (400 MTI'u, IMCO-d¢): 6 [m.x.] = -0.008 (0.55), 0.000 (16.00), 0.008
(0.53), 0.700 (0.57), 0.752 (0.76), 0.770 (0.76), 1.140 (1.18), 1.160 (2.36), 1.234
(1.64), 1.296 (0.42), 2.189 (11.55), 2.191 (11.53), 2.521 (2.85), 2.525 (1.90), 2.846
(2.15), 2.863 (4.59), 2.880 (2.42), 3.401 (1.96), 3.410 (1.71), 3.417 (1.88), 3.428
(4.95), 3.444 (1.64), 3.454 (2.68), 3.505 (0.67), 3.510 (0.82), 3.532 (1.56), 3.539
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(1.58), 3.560 (1.14), 3.569 (1.03), 3.712 (2.13), 3.721 (1.35), 3.743 (2.76), 3.750
(1.24), 3.771 (1.14), 3.778 (0.84), 3.800 (1.69), 3.806 (1.85), 3.829 (1.52), 3.835
(1.54), 3.885 (1.66), 3.912 (1.22), 3.992 (0.42), 4.001 (0.68), 4.008 (1.01), 4.017
(1.14), 4.025 (1.10), 4.033 (0.93), 4.042 (0.78), 4.049 (0.53), 4.103 (1.71), 4.119
(1.24), 4.129 (2.26), 4.145 (1.73), 4.233 (2.09), 4.243 (2.05), 4.259 (1.54), 4.269
(1.33), 6.056 (2.82), 6.076 (2.91), 6.440 (1.29), 6.463 (2.36), 6.484 (1.46), 6.734
(0.89), 6.754 (1.85), 6.771 (1.77), 6.792 (0.72), 7.187 (2.91), 7.237 (3.80), 7.250
(3.82), 7.348 (5.65), 7.994 (2.64), 8.006 (2.47), 8.365 (4.17), 11.029 (3.12).

XKX-MC (meron 6): Ry = 0.66 mun; MC (ESI nonoxur.): m/z = 453 [M+H]".

Ilpumep 49

2-[3-(1,4-nnokcaH-2-unMeToKkcH )-4-nupuami|-3-(3-pTop-2-MeTUIAHUIHHO)-
1,5,6,7-rerparunponuppono[3,2-c]lnupunuH-4-oH (cTepeonsomep 2)

F

CHj;

Jns monydeHHs YKa3aHHOIO B 3arojOBKE PaLEMHYECKOrO COEAUHEHUS CM.
npumep 47. Pa3zaeneHue SHAHTHOMEPOB C IOMOIIBK MpPEeNapaTUBHOW XHUpPaJlbHOU
BOXX (meroxm cm. mpumep 48) mpuBoauyio K mojydeHuro 2.0 Mr yKa3aHHOTO B
3arosioBke coenuHeHus (R = 9.0 — 9.9 mun).

Ananutudeckas xupanbHas BOXKX (meton cm. mpumep 48): Ry =4.67 MuH.

Onruyeckoe Bpamenue: [a]p = 24.3° +/- 7.66° (¢ = 1,29 mr/mn B xnopodopwme).

'H-AMP (400 MI'u, AMCO-d6) 6 [m.x.]: -0.008 (0.54), 0.000 (16.00), 0.008
(0.54), 0.700 (0.74), 0.752 (0.54), 0.771 (0.57), 0.854 (0.52), 1.139 (0.91), 1.160
(1.70), 1.234 (2.19), 1.296 (0.52), 2.087 (0.66), 2.189 (11.26), 2.191 (11.28), 2.521
(4.55), 2.525 (3.00), 2.846 (2.09), 2.863 (4.47), 2.880 (2.36), 3.401 (1.99), 3.410
(1.67), 3.417 (1.87), 3.428 (4.87), 3.444 (1.65), 3.454 (2.65), 3.505 (0.69), 3.510
(0.84), 3.532 (1.52), 3.539 (1.55), 3.560 (1.13), 3.569 (1.03), 3.712 (2.09), 3.721
(1.35), 3.744 (2.70), 3.750 (1.23), 3.771 (1.16), 3.778 (0.81), 3.800 (1.67), 3.806
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(1.77), 3.829 (1.50), 3.835 (1.52), 3.885 (1.62), 3.912 (1.20), 3.992 (0.42), 4.001
(0.66), 4.009 (0.98), 4.017 (1.11), 4.025 (1.08), 4.033 (0.91), 4.042 (0.76), 4.049
(0.54), 4.103 (1.70), 4.119 (1.20), 4.129 (2.19), 4.145 (1.72), 4.233 (2.04), 4.243
(2.04), 4.259 (1.52), 4.269 (1.33), 6.055 (2.75), 6.076 (2.85), 6.440 (1.25), 6.463
(2.31), 6.484 (1.45), 6.734 (0.86), 6.754 (1.79), 6.772 (1.72), 6.792 (0.74), 7.187
(2.83), 7.237 (3.37), 7.250 (3.42), 7.349 (5.43), 7.994 (2.24), 8.007 (2.14), 8.365
(3.56), 11.030 (3.02).

IIpumep SO

3-(3-xmop-2-mermnanununo)-2-(3-{[(25)-1,4-1u0oKCaH-2-HJI|METOKCH } MUPHUANH-
4-un)-1,5,6,7-rerparunpo-4H-nupposo[3,2-clnupunun-4-ox

Cl

CHj;

Hcnonp3yst MeToJ, aHAJOTHMYHBIN omucaHHOMY anus mpumepa 1, ¢ N-(3-xmop-2-
metundennn)-4-[[3-(1,4-nuokcaH-2-UIMETOKCH )-4-TTUPU I | METHIAMUHO |-6-0KCO-
2,3-quruapo-1H-nupuauH-S-kapboTnoaMuaomM (IpOMEXyTOYHOEe coeanHeHue 6-50,
150 mr, 298 MKMOJb) B KadeCcTBEe HCXONHOro BemecTBa, 35.0 mr (Beixom 25%)
YKa3aHHOTO B  3aroJIOBKE  paleMHYecKOro COEAWHEHUs  MOJy4dald  IOocJe
npenaparuaoit BOXKX (meton 10, rpaguent: 0.00-0.50 mun 15% B, 0.50-6.00 mun
15-55% B).

XKX-MC (meron 6): R = 0.71 mun; MC (ESI nonoxur.): m/z = 469 [M+H]".

Panemunueckuii  3-(3-xyop-2-mMeTunaHmIMHO)-2-[3-(1,4-1M0OKCaH-2-HIMETOKCH )-
4-nupunuinl-1,5,6,7-rerparugponuppono|3,2-clnupunus-4-oH (35.0 Mr) paspensinu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupanpHoii BOXX ¢ mnonydenuem
YKa3aHHOT'O B 3aroJiopke coenuHeHus (3Hantuomep 1, 12.5 mr, Ry = 14.3 — 16.6 mMuH)

u sHaHTHOMepa 2 (13.4 mr, Ry = 21.1 — 25.3 muH, cm. mpumep 51).
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Meton npenapatuBHoit xupanbHoit BOXKX: MTBE
ITpubop: PrepCon Labomatic HPLC; xomonka: YMC Cellulose SB 5 wxk,

250x30; osmoeHT A:  MeTWwiI-mpem-0yTunoBbli  mpoctoir apup + 0.1 006.%
OUSTUJIAMUHA;, 3JI0eHT B: ataHon; rpaauenT; notok: 40 my/muH; temneparypa: 25°C;
Y®: 254 um.

Meton ananutruyeckoit xupanpHoit BOXX: MTBE

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

3JIIOEHT A METHII-mpem-0yTUa0BbINA npoctoit a¢up + 0.1 06.% nusTuiamMuHa; 3TOEHT
B: sranon; rpaguent; notok: 1.4 mu/mun, temneparypa: 25°C; Y®: 254 um.

Ananutndeckas xupanpHas BOXKX: Ry = 3.23 muH.

Onruyeckoe Bpamenue: [a]p =-20.5° +/- 1.23° (¢ = 2,7 mr/mn B xsopodopme).

'H-AMP (400 MI'uy, AIMCO-d¢): & [m.o.] = 1.234 (0.41), 2.338 (0.44), 2.355
(16.00), 2.520 (2.76), 2.524 (1.87), 2.847 (1.60), 2.864 (3.40), 2.882 (1.80), 3.398
(1.50), 3.410 (1.20), 3.416 (1.35), 3.427 (3.93), 3.432 (2.41), 3.444 (1.16), 3.451
(2.30), 3.502 (0.46), 3.508 (0.60), 3.530 (1.13), 3.537 (1.16), 3.558 (0.85), 3.566
(0.78), 3.711 (1.87), 3.718 (1.04), 3.740 (2.36), 3.768 (0.89), 3.775 (0.60), 3.796
(1.27), 3.802 (1.36), 3.825 (1.15), 3.831 (1.16), 3.883 (1.23), 3.909 (0.88), 3.994
(0.48), 4.001 (0.77), 4.009 (0.80), 4.018 (0.79), 4.025 (0.69), 4.033 (0.55), 4.104
(1.32), 4.120 (0.96), 4.130 (1.76), 4.146 (1.34), 4.223 (1.59), 4.232 (1.56), 4.249
(1.15), 4.258 (1.00), 6.190 (1.73), 6.194 (1.69), 6.210 (2.01), 6.213 (1.79), 6.718
(0.97), 6.722 (1.27), 6.738 (3.59), 6.742 (2.81), 6.751 (2.54), 6.771 (2.47), 6.790
(0.80), 7.184 (2.17), 7.234 (3.49), 7.247 (3.51), 7.364 (4.36), 7.999 (3.35), 8.012
(3.08), 8.365 (4.78), 11.044 (2.32).

XKX-MC (meton 6): Ry = 0.70 mun; MC (ESI nonoxur.): m/z = 469 [M+H]".

DHAHTHOCENEKTUBHBIN  cuHTe3  ucxomsas  u3  1-(3-{[(25)-1,4-nuokcan-2-
WI|METOKCH } MTUPUAUH-4-HJI)MeTaHAMUHA  (NIPOMEKYTOYHOE  coenuHeHue  2-8)
NOATBEPIMJ, YTO YKa3aHHOE B 3aroJIOBKE COEIMHEHHE Npeacrtasiser coboi 3-(3-
XJ0p-2-MeTunanuiauHo)-2-(3-{[(25)-1,4-nnokxcaH-2-un|MeTOKCH } TUPUAUH-4-11)-

1,5,6,7-terparuapo-4H-nuppono[3,2-c]nupuaua-4-oH.
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Ilpumep S1
3-(3-xnmop-2-merunanununo)-2-(3-{[(2R)-1,4-nnoxkcaH-2-ua|MEeTOKCH } TUPUIUH-
4-un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-oH

Cl
CHj

Q" °NH

HN =
N\ N
|N >/

O\,.....<aob_;o§

Jlns monydeHHUs YKa3aHHOrO B 3arojOBKE paLleMUYECKOrOo COEAWHEHUS CM.
npumep 50. PaszpeneHne 5HAHTHOMEPOB C IOMOIIBK MPENapaTUBHOW XHUPaJIbHON
B3OXX (meron cm. mpumep 50) mpuUBOAMIO K MOJy4YeHHIO 13.4 Mr yka3aHHOTO B
3arosnoBke coenuHenus (R = 21.1 — 25.3 mun).

Ananurnyeckas xupaipHasg BOXX (meton cm. npumep 50): Ry = 5.22 muH.

Onruyeckoe Bpamenue: [a]p = 20.4° +/- 1.23° (¢ = 2,69 mr/mn B xnopodopme).

H-AMP (400 MI'y, AMCO-ds): & [m.o.] = 1.173 (0.44), 1.234 (0.51), 2.355
(16.00), 2.521 (2.29), 2.525 (1.50), 2.848 (1.58), 2.865 (3.44), 2.882 (1.83), 3.346
(0.44), 3.399 (1.49), 3.410 (1.19), 3.416 (1.34), 3.428 (3.98), 3.432 (2.45), 3.444
(1.19), 3.452 (2.35), 3.503 (0.46), 3.508 (0.62), 3.531 (1.13), 3.538 (1.20), 3.558
(0.84), 3.567 (0.81), 3.711 (1.90), 3.718 (1.09), 3.740 (2.39), 3.768 (0.88), 3.775
(0.62), 3.797 (1.26), 3.803 (1.39), 3.825 (1.14), 3.832 (1.17), 3.883 (1.25), 3.910
(0.90), 3.995 (0.49), 4.001 (0.76), 4.010 (0.82), 4.018 (0.79), 4.026 (0.71), 4.035
(0.56), 4.042 (0.40), 4.104 (1.30), 4.121 (0.95), 4.130 (1.77), 4.147 (1.36), 4.224
(1.60), 4.233 (1.58), 4.250 (1.15), 4.259 (0.99), 6.191 (1.74), 6.195 (1.73), 6.210
(1.96), 6.214 (1.81), 6.719 (0.94), 6.723 (1.27), 6.738 (3.57), 6.743 (2.82), 6.752
(2.56), 6.771 (2.49), 6.791 (0.81), 7.185 (2.19), 7.235 (3.09), 7.248 (3.12), 7.365
(4.33), 8.000 (2.48), 8.013 (2.34), 8.366 (3.75), 11.045 (2.33).

XKX-MC (meron 6): Ry = 0.70 mun; MC (ESI nonoxur.): m/z = 469 [M+H]".

>

>
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Ilpumep S2
3-(3-xnmop-2-3TUNaHuUNINHO)-2-[3-(1,4-1u0KCaH-2-UIMETOKCH )-4-TUPUA T |-

1,5,6,7-teTparuaponuppoiio[3,2-clnupuauH-4-ox

Cl
CHg,

Q H

N
HN \
| >— N
N
H

ITo anamoruu c¢ mpumepom 1, N-(3-xmop-2-stundenun)-4-[[3-(1,4-aguokcan-2-
UJIMETOKCH )-4-TTUPUAUI [METUIIAMUHO |-6-0KC0-2,3-nuruapo- 1 H-nupuaux-5-
kapboruoamun (mpoMmexyTouHoe coeauHeHue ©6-52, 150 wmr, 290 MKMOIb)
UCIONb30BaIN JUIsl MOJIy4YeHHUs Mocje nepemelinBaHus B TeueHue 4 4 npu 60 °C u
OYMCTKH ¢ momouipto npemnapatuBHod BOXX (meron 10, rpaament: 0.00-0.50 muH
10% B, 0.50-8.06 mun 10-20% B, 8.06-9.02 mun 20% B, 9.02-24.12 mun 20-50% B,
24.12-27.44 mun 50% B) 23.2 mr (umcrora 95%, BwIxoxm 16%) ykasaHHOro B
3arojIOBKE COEIUHEHHS.

'H-SIMP (400 MI', IMCO-ds): & m.o.= 1.23 (t, 3 H), 2.86 (s, 4 H), 3.38 - 3.46
(m, 4 H),3.49-358(m, 1 H),3.68-3.78 (m, 2 H), 3.78 -3.85 (m, 1 H), 3.86 - 3.92
(m, 1 H), 3.98 -4.06 (m, 1 H), 4.09-4.17 (m, 1 H), 421 -4.28 (m, 1 H), 6.22 (dd, 1
H), 6.67 - 6.78 (m, 2 H), 7.20 (d, 2 H), 7.45 (s, 1 H), 7.98 (d, 1 H), 8.32 - 8.39 (m, 1
H).

XKX-MC (meron 2): Ry = 1.08 mun; MC (ESI nonoxur.): m/z = 483 [M+H]".
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Ilpumep S3
3-(3-xmop-2-3Tunavununo)-2-(3-{[(25)-1,4-nnokcan-2-ua|MeTOKCH } TUPUIUH-4-

un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|nupuaun-4-ox

Cl
CHj,

VkazaHHOe B 3arojioBke mnpumepa 52 coeauHeHue (23.2 Mr) paspensniu Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupaidpHoii BOXX ¢ mnonydeHuem
yKa3aHHOT'O B 3arojioBke coenuHeHus (3HaHTHOMEp 1, 6.0 Mr, R( = 6.6 — 7.-3 MuH) u
sHa"nTuomepa 2 (5.0 mr, R{ = 10.7 — 11.6 musn, cMm. npumep 54).

Metoa npenapatusHoi xupaipHoit BOXXX: MTBE

IMpubop: PrepCon Labomatic HPLC; xomonka: YMC Cellulose SB 5 wxk,

250x30; osmoeHT A:  MeTwiI-mpem-0yTunoBbli  mpoctoi a3pup + 0.1 006.%
AUSTUIAMHUHA; 3JI0€HT B: aneronutpuin, usokparuueckuit pexum: 50% A + 50% B;
notok: 60 man/muH, Temneparypa: 25°C; Y®: 254 uwm.

Merton ananutndeckoit xupanpaoit BOXXX: MTBE

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

3JIIOEHT A MeTHII-mpem-0yTUI0BbIN npocToit a¢gup + 0.1 06.% nusTunamuHa; 3J0EHT
B: aneronutpui; u3okparudeckuii pexum: 50% A + 50% B; morok: 1.4 wmu/muH;
temrneparypa: 25°C; Y®: 254 um.

Ananutndeckas xupanpbHas BOXX: Ry = 2.40 musn.

'H-AAMP (400 MI'y, IMCO-de): & [m.x.] = 1.23 (t, 3H), 2.81 - 2.91 (m, 4H),
3.40 -3.45 (m, 3H), 3.53 (dt, 1H), 3.69 - 3.79 (m, 2H), 3.79 - 3.85 (m, 1H), 3.86 - 3.93
(m, 1H), 3.99 - 4.06 (m, 1H), 4.12 (dd, 1H), 4.24 (dd, 1H), 6.23 (dd, 1H), 6.69 - 6.78
(m, 2H), 7.15 - 7.23 (m, 2H), 7.43 - 7.47 (m, 1H), 7.98 (d, 1H) 8.36 (s, 1 H), 11.03 (br
s, 1H).

DHAHTUOCEJIEKTUBHBIII CHUHTE3 MOATBEPAUJ, 4YTO YKa3aHHOE B 3aroJloBKe

coequHeHUe  mpenctaBiusger  coboit  3-(3-xymop-2-3THnaHununo)-2-(3-{[(25)-1,4-
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OUOKCaH-2-UJ|MeTOKCH j nupuanH-4-un)-1,5,6,7-rerparuapo-4H-nuppono|3,2-
c]lnupunun-4-ox. Ilo ananoruu ¢ mpumepom 1, ykazaHHOE B 3arojloOBKe€ CO€JUHEHHE
(25 mr, Bexon 7.6%) monyuanu, ucnonbdys N-(3-xmnop-2-stundennn)-4-{[(3-{[(23)-
1,4-nuokcaH-2-UI|MeTOKCH } MTUPHUIUH-4-HJ1)METHII |aMUHO }-2-0kco-1,2,5,6-
TeTparuaponupuAnH-3-kapooTnoamuy (pomMexyTouHoe coenuHeHue 6-53, 320 wr,
0.62 MMOJIb) B Ka4e€CTBE MCXOIHOI'0 BELIECTBA C MOCHEAYIOIIeH OYUCTKOW ¢ MOMOIIBIO
npenapatuBHoii BOXKX (Meton 10, rpanguent: 0.00-0.50 mun 5% B, 0.50-7.99 muHn 5-
60% B, 7.99-11.20 mun 60% B).

'H-AAMP (400 MT';, IMCO-de): & [m.a.] = 11.03 (s, 1H), 8.36 (s, 1H), 7.98 (d,
1H), 7.43 - 7.49 (m, 1H), 7.15 - 7.24 (m, 2H), 6.68 - 6.80 (m, 2H), 6.14 - 6.28 (m,
1H), 421 - 433 (m, 1H), 4.10 - 4.17 (m, 1H), 4.00 - 4.05 (m, 1H), 3.70 - 3.92 (m,
4H), 3.51 - 3.59 (m, 1H), 3.39 - 3.47 (m, 3H), 2.81 - 2.90 (m, 4H), 1.23 (t, 3H).

Ilpumep 54

3-(3-xmop-2-3Tunavununo)-2-(3-{[(2R)-1,4-nuokcaH-2-uJ|METOKCH } MUPUANH-4-

uin)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuanna-4-ox

Cl
CH,

HN 7 \N

O\"""C}

I[.HSI MOJIY4€HHUA YKAa3aHHOI'O B 3aroJIOBKE pPau€eMHUYCCKOro COCOAUHECHHUSA CM.

IZ/

npumep 52. PaszpeneHue 5HAHTHOMEPOB C IOMOIIBK MPENapaTUBHOW XHUpPaJIbHOHN
B3OXX (metoxm cm. mpumep 53) mpuUBOOMJIO K MOJy4eHHIO 5.0 MI' yKa3aHHOrO B
3arosnioBke coenuHenus (R = 10.7 — 11.6 mun).

Ananutndeckas xupanbHas BOXKX (meton cm. mpumep 53): Ry = 3.22 MuH.

'H-AAMP (400 MTI'u, IMCO-d¢): & [m.1.] = 1.14 - 1.34 (m, 6H), 2.81 - 2.91 (m,
4H), 3.38 - 3.48 (m, 3H), 3.55 (dd, 1H), 3.69 - 3.85 (m, 3H), 3.85 - 3.93 (m, 1H), 3.99
-4.06 (m, 1H), 4.09 - 4.17 (m, 1H), 4.25 (dd, 1H), 6.23 (dd, 1H), 6.69 - 6.79 (m, 2H),
7.14 - 7.23 (m, 2H), 7.39 - 7.49 (m, 1H), 7.91 - 8.04 (m, 1H), 831 - 8.40 (m, 1H),
10.97 - 11.12 (m, 1H).
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Ilpumep SS
3-(3-xnmop-2-3Tunavuanno)-2-(3-{[(2R)-4-metunmopponux-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl

CH,4
O °NH
HN | N\_/ N
N —

H (o) O
\III|--< >
N\

CHj
5 Hcnonp3yst MeTOA, aHAJOTHYHBIN onmucaHHOMY aisi npumepa 41, ¢ 3-(3-xmop-2-

sTunaHuanHo)-2-(3-{[(2R)-mopponuH-2-un|merokcu } nupuaua-4-mmn)-1,5,6,7-
terparuapo-4H-nuppono[3,2-clnupunua-4-oHoM (IPOMEKYTOYHOE COENUHEHHE S5,
58.0 mr, 120 mMkMoOJb) B Ka4eCcTBE HMCXOAHOro BemecTtsa, 27.5 mr (dumctora 95%,
BbIXON 44%) yKa3aHHOTO B 3aroJIOBKE€ COEIMHEHHUs IOJIy4alud IOCJIe OYHCTKH C
10 nomoiubto npenapatusHoit BOXXX (meron 10, rpaguent: 0.00 — 0.50 mun 30% B, 0.50
—7.00 mun 30 — 70% B).
'H-AAMP (400 MI'u, IMCO-ds): & [m.o.] = 1.23 (t, 3H), 1.90 (t, 1H), 1.99 - 2.09
(td, 1H), 2.21 (s, 3H), 2.63 - 2.71 (d, 1H), 2.73 - 2.78 (d, 1H), 2.78 - 2.89 (m, 4H),
3.40 - 3.47 (td, 2H), 3.67 (td, 1H), 3.92 - 3.98 (m, 2H), 4.14 (dd, 1H), 4.27 (dd, 1H),
15 6.23 (dd, 1H), 6.71 - 6.78 (m, 2H), 7.16 - 7.21 (m, 2H), 7.46 (s, 1H), 7.97 (d, 1H),
8.36 (s, 1H), 11.04 (s, 1H).
XKX-MC (meron 2): Ry = 1.10 mun; MC (ESI nonoxur.): m/z = 496 [M+H]".
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IIpumep S6
3-(3-xnmop-2-3Tunanununo)-2-(3-{[(25)-4-metunmopdonun-2-

WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

Cl

CH,4
O °NH
HN | N\_/ N
N —
\_<_N\
CHj
5 Hcnonp3yst MeTOA, aHAJOTHYHBIN onmucaHHOMY aisi npumepa 41, ¢ 3-(3-xmop-2-

3TUNaHuInHO)-2-(3-{[(2S5)-Mmopdonun-2-un|merokcu } mupuanH-4-mn)-1,5,6,7-
terparuapo-4H-nuppono[3,2-clnupunua-4-oHoM (IIPOMEKYTOYHOE COENUHEHHe 56,
68.0 mr, 141 MKMOJIb) B KayecTBe HMCXOOHOTO BemecTBa, 37.8 mr (uucrora 95%,
BbIxOon 51%) yKa3aHHOTO B 3aroJIOBKE€ COEIMHEHUs IOJIy4alud IOCJIe OUYHCTKU C
10 nomoiueto npenapatusHoit BOXXX (meron 10, rpaguent: 0.00 — 0.50 mun 30% B, 0.50
—7.00 mun 30 — 70% B).
'H-AAMP (400 MI'u, IMCO-d¢): & [m.a.] = 1.23 (t, 3H), 1.90 (t, 1H), 2.00 - 2.08
(td, 1H), 2.21 (s, 3H), 2.63 - 2.72 (d, 1H), 2.72 - 2.81 (d, 1H), 2.81 - 2.90 (m, 4H),
3.44 (td, 2H), 3.67 (td, 1H), 3.91 - 3.99 (m, 2H), 4.13 (dd, 1H), 4.29 (dd, 1H), 6.23
15 (dd, 1H), 6.71 - 6.78 (m, 2H), 7.16 - 7.21 (m, 2H), 7.46 (s, 1H), 7.97 (d, 1H), 8.36 (s,
1H), 11.04 (s, 1H).
XKX-MC (meron 2): Ry = 1.10 mun; MC (ESI nonoxur.): m/z = 496 [M+H]".



10

15

20

25

218

Ilpumep S7
3-(3-xnmop-2-merokcuaHunuuo)-2-{3-[(15)-1-(1,4-auokcan-2-

WJI1)3TOKCH |MUpUANH-4-un}-1,5,6,7-Terparuapo-4H-nuppono[3,2-clnupunua-4-on

Cl

B mukpoBonHOBO# neuun pactBop N-(3-xmop-2-metokcudenunn)-4-([{3-[(15)-1-
(1,4-nmoxcaH-2-Ui)3TOKCH |MTUPUANH-4-1IT } METUIT )aMUHO|-2-0Kc0-1,2,5,6-
TETParuApONUpUINH-3-KapOoTrnoamuaa (mpomMexxyTodHoe coequnenue 6-57, 380 mr,
713 mxmoub) B Metanoune (1.5 mn) o6padareBanu TOVY (55 mki, 710 MkMOIIB) €
nocaenyrwumeit oopadoTkoit nepokcugom Bogopoaa (9.2 Mk, 0.106 Mmoub),
HarpesBanu 10 60°C u nepemelinBaiu B TedueHue 16 4. PeakiMOHHYIO CMeCh
KOHLEHTPUPOBAJIU AOCYXa NPU NOHWKEHHOM AaBieHuH, pactsopsau B IMCO u
ounmagy ¢ nomoupto npenapatusHoil BOXXX (meron 10, rpapuent: 0.00-0.50 Mun
15% B, 0.50-5.00 mun 15-50% B, 5.00-8.00 mun 50% B) ¢ mony4deHuem mocje Cyuku
BBIMOpa’KUBaHHEM HejieBoro nponykra (174 mr, Beixon 44%) B BUIE CMECH IBYX
CTEPEOU30MEPOB.

'H-AAMP (400 MI'n, IMCO-ds): & [m.o.] = 1.176 (0.47), 1.192 (0.46), 1.245
(3.61), 1.261 (3.63), 1.326 (5.41), 1.342 (5.34), 2.074 (0.90), 2.518 (2.00), 2.523
(1.30), 2.832 (0.58), 2.853 (1.78), 2.871 (2.29), 2.889 (1.20), 3.374 (0.58), 3.402
(1.93), 3.412 (1.77), 3.419 (2.47), 3.427 (2.74), 3.435 (1.67), 3.442 (1.31), 3.455
(1.30), 3.464 (0.88), 3.485 (1.04), 3.493 (0.81), 3.500 (0.81), 3.522 (0.58), 3.614
(0.42), 3.643 (1.28), 3.650 (1.69), 3.669 (0.97), 3.699 (1.00), 3.725 (1.81), 3.734
(0.89), 3.748 (1.07), 3.754 (0.91), 3.768 (0.44), 3.777 (0.54), 3.783 (0.42), 3.806
(1.65), 3.813 (2.16), 3.823 (1.17), 3.836 (1.62), 3.843 (1.75), 3.850 (1.00), 3.863
(9.50), 3.890 (16.00), 3.919 (0.92), 3.948 (0.61), 4.068 (2.33), 4.626 (0.70), 4.630
(0.86), 4.643 (1.15), 4.653 (0.66), 4.658 (0.86), 6.133 (0.95), 6.143 (2.18), 6.148
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(0.96), 6.151 (1.32), 6.158 (1.98), 6.167 (1.48), 6.638 (1.70), 6.643 (2.02), 6.653
(3.46), 6.678 (0.58), 6.690 (6.05), 6.699 (2.71), 6.706 (2.31), 7.122 (0.98), 7.161
(1.50), 7.264 (0.72), 7.285 (0.52), 7.294 (1.80), 7.299 (2.64), 7.307 (1.85), 7.312
(2.64), 7.440 (2.17), 7.519 (3.36), 7.631 (0.44), 7.998 (3.33), 8.011 (3.08), 8.031
(2.20), 8.044 (1.98), 8.396 (4.10), 8.411 (2.66), 11.072 (1.20), 11.085 (1.69).

XKX-MC (meton 6): Ry = 0.72 mun; MC (ESI nonoxwur.): m/z = 499 [M+H]".

IIpumep S8

3-(3-xmop-2-merokcuaHunuHo)-2-{3-[(15)-1-(1,4-guokcan-2-
WJT1)3TOKCH |MUpUANH-4-un}-1,5,6,7-Terparuapo-4H-nuppoio[3,2-clnupunun-4-oH

(Ctepeousomep 1)

Hj
N

cl
C
/
o)
9 'NH
HN
|\
&H\D
H o
b
O O
\__/

VkazaHHOe B 3arojioBke mnpumepa 57 coegunenue (170 mr) paspensiiu Ha
CTEpPEOM3OMEPbl C MOMOIIBI0 MpenapaTuBHONW xupaiabHoi BIXX ¢ monydyenuem
YKa3aHHOT'O B 3aroJioBke coennHenus (crepeonszomep 1, 58 mr, Ry = 16.2-18.8 muH) u
crepeonsomepa 2 (35 mr, Ry = 19.3-21.6 mun, cm. npumep 60).

MeTton npenapatuBHou xupanbHot BOXKX:

IMpubop: PrepCon Labomatic HPLC; xomonka: YMC Cellulose SC 5 wxk,

250x30; snroeHT A: rekcan + 0.1 00.% nuatunamuna; snreHT B: atanon + 0.1 06.%
nustunamuna;, rpagueHt. 0-15 mumH 20-30% B; morok: 40 mi/MuH, Temmeparypa:
25°C; Y®: 254 um.

Meton ananuTudeckoi xupanpaoit BOXKX:

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SC 3 mk, 100x4.6;

smoeHT A: rekcan + 0.1 00.% nudTmnamuHa, 3110€HT B: 3TaHON, M30KpaTUYECKUU

pexum: 70% A + 30% B; morok: 1.4 ma/mun; Temneparypa: 25°C; Y®: 254 um.
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Ananutudeckas xupanpHast BOXX: R = 5.19 mun.
'H-AMP (400 MI'u, IMCO-ds): & [m.o.] = 1.157 (0.42), 1.326 (5.83), 1.342
(5.94), 2.518 (2.45), 2.523 (1.64), 2.854 (1.00), 2.872 (2.23), 2.889 (1.30), 3.159
(0.76), 3.172 (0.81), 3.403 (0.88), 3.409 (0.98), 3.420 (1.66), 3.427 (1.98), 3.435
5 (0.89), 3.456 (1.40), 3.469 (0.49), 3.485 (1.09), 3.493 (0.89), 3.500 (0.89), 3.522
(0.63), 3.530 (0.42), 3.699 (1.04), 3.725 (1.77), 3.748 (1.00), 3.755 (0.79), 3.777
(0.55), 3.783 (0.42), 3.806 (1.16), 3.812 (1.76), 3.824 (0.88), 3.836 (1.39), 3.843
(1.20), 3.850 (0.51), 3.890 (16.00), 3.919 (1.02), 3.948 (0.70), 4.631 (0.81), 4.646
(0.95), 4.659 (0.80), 6.143 (1.46), 6.151 (1.29), 6.159 (1.42), 6.167 (1.47), 6.679
10 (0.61), 6.691 (6.25), 6.699 (2.81), 6.706 (2.43), 6.727 (0.42), 7.159 (1.65), 7.298
(2.69), 7.311 (2.69), 7.518 (3.71), 7.998 (3.52), 8.010 (3.22), 8.395 (4.49), 11.084
(1.82).
Onruyeckoe Bpamenue: [a]p =30.21° +/- 0.60° (¢ = 1.0 /100 ma xnopodopm).
XK X-MC (meron 6): Ry = 0.72 mun; MC (ESI nonoxur.): m/z = 499 [M+H]".
15 Ilpumep S9
3-(3-xmop-2-merokcuaHunuuo)-2-{3-[(15)-1-(1,4-guokcan-2-

WJI)3TOKCH |MUpUANH-4-un}-1,5,6,7-Terparuapo-4H-nuppono[3,2-clnupunun-4-ox

cl
CHs
o)
Q" "NH
HN \ —_—
N
|N \ S/
H o
/—270H3
O O

/

(Crepeonsomep 2)

20 VYkazanHoe B 3arojioBke mnpumepa 57 coegunenume (170 wmr) paspensiu Ha
CTEPEON30OMEPBl C MOMOIIBI0 MpenapatuBHoN xupaiapHoi BIXX ¢ monydenuem
YKa3aHHOT'O B 3arojIoBKe coenuHeHus crepeomszomepa 2 (35 mr, Ry = 19.3-21.6 mus,
MEeTOJ pa3felieHusi cM. mpumep 58).

Ananutudeckas xupanpHasi BOXX: Ry = 5.91 mun.
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'H-AAMP (400 MI'n, IMCO-ds): & [m.o.] = 0.798 (0.48), 0.815 (0.56), 0.822
(0.55), 0.905 (0.48), 1.084 (0.46), 1.137 (0.84), 1.156 (0.69), 1.233 (1.00), 1.246
(6.21), 1.261 (6.32), 2.084 (0.60), 2.332 (0.57), 2.518 (3.49), 2.522 (2.23), 2.673
(0.60), 2.833 (1.01), 2.850 (2.05), 2.867 (1.22), 3.308 (0.48), 3.373 (0.98), 3.402
(2.29), 3.412 (2.05), 3.418 (2.16), 3.427 (2.02), 3.435 (1.84), 3.442 (1.19), 3.465
(0.79), 3.607 (0.46), 3.614 (0.62), 3.643 (2.17), 3.670 (1.14), 3.726 (0.62), 3.732
(0.73), 3.738 (0.65), 3.744 (0.72), 3.751 (0.57), 3.757 (0.63), 3.762 (0.57), 3.768
(0.57), 3.805 (1.25), 3.815 (1.51), 3.821 (1.12), 3.834 (1.01), 3.844 (1.36), 3.850
(1.08), 3.863 (16.00), 3.889 (0.74), 4.625 (0.83), 4.637 (0.87), 4.641 (0.90), 4.653
(0.81), 6.133 (1.40), 6.143 (1.44), 6.147 (1.32), 6.157 (1.50), 6.639 (2.71), 6.643
(3.20), 6.653 (5.57), 6.663 (0.45), 7.120 (1.71), 7.294 (2.55), 7.307 (2.61), 7.438
(3.73), 8.031 (2.89), 8.043 (2.69), 8.411 (4.05), 11.071 (1.88).

Onruyeckoe Bpamenue: [a]p = 19.87° +/- 0.91° (¢ = 1.0 /100 ma xnopodopm).

XK X-MC (meron 6): Ry = 0.72 mun; MC (ESI nonoxur.): m/z = 499 [M+H]".

IIpumep 60

3-(3-xnmop-2-merokcuanunuuo)-2-{3-[(1R)-1-(1,4-nuokcan-2-

WJT)3TOKCH |MUpUANH-4-un}-1,5,6,7-Terparuapo-4H-nuppono[3,2-clnupunun-4-ox
(Crepeonsomep 1)

Cl

(@)
I
%

@)
Z
I

HN _N
Y/

Iz

o
[ j\ \\O
O -

CHj

Hcnonp3yst METONI, aHAJIOTUYHBIA OMUCAHHOMY Al npumepa 57, ¢ N-(3-xmop-2-
metokcudennn)-4-{[(3-{(1R)-1-[1,4-nnokcaH-2-un|3TOKCH } MUPUANH-4-
WJT)METHJI |aMUHO }-2-0Kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpoMexyTouHOe coenuHeHne 6-60, 340 mr, 638 MKMOIb) B KaueCTBE HCXOIHOTO
BemecTBa, 76.0 mMr (uucrora 99%, BeIxon 24%) yKka3aHHOIO B 3ar0JIOBKE COEIUHEHUS

(ctepeouzomep 1, Ry = 18.7-22.0 MuH) mnojy4ajlu TOCJIE€ OYHCTKA C IMMOMOUIBIO
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npenaparuBaoit BOXKX (meton 10, rpaguent: 0.00-0.50 mun 15% B, 0.50-5.00 mun

15-50% B, 5.00-8.00 mun 50% B) ¢ mnocnenyromei xwupanbHoll mpen. BDKX.

JlonmoHUTENbHO BBIAENsIN 7 Mr ctepeonszomepa 2 (mpumep 61) (R = 16.5-17.9 mun).
MeTtoa npenapatuBHoON xupanbHoi BOXKX:

IMpubop: PrepCon Labomatic HPLC, kononka: YMC Cellulose SB 5 wk,

250x30; smroeHT A: rekcan + 0.1 00.% mustunamuna, 3a0edT B: sranon + 0.1 06.%
OUATUJIAMUHA, u30kpatudeckuii pexum: 80% A + 20% B; morok: 60 Mi/mMuH;
temreparypa: 25°C; Y®: 254 um.

Meton aHanuTuydeckon xupanbHon BOXKX:

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

smoeHT A: rekcan + 0.1 00.% nusTunamuHa, 310€HT B: 3TaHON, M30KpaTUYECKUU
pexum: 80% A + 20% B; morok: 1.4 ma/mun; Temneparypa: 25°C; Y@: 254 um.

Ananutndeckas xupanpHasi BOXX: Ry = 6.96 mun.

'H-AMP (400 MI'n, IMCO-ds): & [m.o.] = 1.245 (5.93), 1.261 (5.97), 2.518
(0.96), 2.522 (0.61), 2.833 (0.89), 2.850 (1.81), 2.868 (1.07), 3.374 (0.88), 3.398
(1.92), 3.402 (2.05), 3.412 (1.84), 3.418 (1.88), 3.427 (1.81), 3.435 (1.62), 3.442
(1.07), 3.465 (0.71), 3.608 (0.45), 3.614 (0.62), 3.643 (2.07), 3.669 (1.04), 3.726
(0.57), 3.733 (0.70), 3.736 (0.65), 3.744 (0.69), 3.751 (0.53), 3.757 (0.58), 3.762
(0.53), 3.768 (0.55), 3.805 (1.12), 3.815 (1.32), 3.821 (0.99), 3.834 (0.89), 3.844
(1.24), 3.850 (0.97), 3.864 (16.00), 3.890 (0.81), 4.068 (0.46), 4.626 (0.76), 4.637
(0.80), 4.641 (0.83), 4.653 (0.76), 6.133 (1.41), 6.143 (1.51), 6.148 (1.26), 6.158
(1.48), 6.638 (2.78), 6.643 (3.34), 6.653 (5.70), 6.663 (0.46), 7.122 (1.57), 7.294
(2.67), 7.307 (2.70), 7.440 (3.53), 8.031 (3.75), 8.044 (3.34), 8.411 (4.42), 11.072
(1.72).

XKX-MC (meron 6): Ry = 0.72 mun; MC (ESI nonoxur.): m/z = 499 [M+H]".
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Ilpumep 61
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{(1R)-1-[(1,4-auokcan-2-
WJI|3TOKCH jiupuauH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-ox

(Crepeounsomep 2)

o) T
Ll
O W
o
I
w

Jnst mony4yeHHWs YKa3aHHOTO B 3arojOBKE COEAMHEHHUS B BHUIE CMECH IBYX
nuactepeomepos cM. npumep 60. PasneneHue 53HAHTHOMEPOB C IMOMOIIBIO
npenapatuBHoi xupanpHOd BOXKX (MeTton cMm. mpumep 60) NpUBOAMIO K MOJYYESHHUIO
7.0 Mr yka3zaHHOTO B 3aroyioBke coenquHenus (R¢= 9.4 — 10.8 mun).

Ananutndeckas xupanbHas BOXKX (meton cm. mpumep 60): Ry = 6.10 MuH.

Onruyeckoe Bpauienue: [o]p = -3.38° +/- 0.78° (¢ = 3,7 mr/mi, xinopodopm).

Ilpumep 62

3-(3-prTop-2-metunanununo)-2-(3-{[4-meTunmopponun-2-

W |MeTOKCH j mupuanH-4-ui)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuaun-4-oxH

F
CHj
9 'NH
HN | N / \N
N —
H o
o)
-,
\
CHj
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K pacTBOpy N-(3-¢pTop-2-metundennn)-4-{[(3-{[4-meTunmopPonnH-2-
WJI|METOKCH } TUPUIUH-4-HJT)METUJI |aMHUHO }-2-0Kc0-1,2,5,6-TeTparuaponupuns-3-
kapboTnoamuna (mpoMexkyTouHoe coeauHeHue 6-62, 110 wmr, 220 MKMOIb) B
ykcycHoi kucynore (1.1 mur) moOaBisinum BOAHBIN pacTBOp mepokcuaa Bopopoxaa (45
MkJ, yuctora 30%, 440 mxM), u cmech HarpeBanu npu 80°C B TeueHme 2 4.
PeakuMOHHYIO CMeCh TacHUid C IOMOIIBI0 HACBIMIEHHOI'O pacTBOpa THOCYIb(darTa
HaTpusi U 3HaueHue pH moBomunu no 7 mytem ngobaBienuss 4M BOIXHOrO pacTBOpa
ruapokcuna Hatpusi. [Tocne nmobasnenus JIXM cmech mepememuBaid B TedeHue 15
vuH npu KT. ®a3bl pasnensnu u BOAHYH (aszy dKcTparupoBaiu ¢ momoimbo JXM.
OObenuHEHHBIE OpPTaHWYECKHEe CJIOM CYWHWIM C [OMOIBK  runpodoOHOi
¢unpTpoBanbHONl OyMarm M KOHLEHTPHPOBAJU MPU NMOHMKEHHOM paBieHuu. Cmech
ounianu ¢ nomompio npen. BOXKX (merox 10) ¢ monyuennem 28 mr (uncrora 97%,
BbIXOJ 26%) YKa3aHHOTO B 3ar0JIOBKE COSIUHEHUS.

'H-AMP (400 MTI'u, AMCO-ds): & [m.o.] = 1.877 (1.11), 1.904 (1.76), 1.931
(1.15), 2.007 (0.48), 2.016 (0.62), 2.036 (1.18), 2.044 (1.14), 2.064 (0.65), 2.074
(0.91), 2.188 (9.04), 2.191 (9.20), 2.204 (16.00), 2.326 (0.50), 2.518 (1.93), 2.522
(1.23), 2.647 (1.09), 2.669 (1.06), 2.673 (1.34), 2.743 (1.21), 2.770 (1.13), 2.844
(1.64), 2.861 (3.54), 2.878 (1.85), 3.410 (1.18), 3.415 (1.29), 3.426 (2.35), 3.432
(2.33), 3.443 (1.13), 3.449 (1.04), 3.642 (0.55), 3.648 (0.70), 3.670 (1.28), 3.675
(1.30), 3.698 (0.76), 3.703 (0.63), 3.935 (1.65), 3.942 (1.53), 3.951 (0.92), 3.962
(1.44), 3.967 (1.29), 4.109 (1.20), 4.126 (1.08), 4.135 (1.56), 4.151 (1.27), 4.276
(1.43), 4.285 (1.48), 4301 (1.18), 4.310 (1.07), 6.056 (2.20), 6.076 (2.25), 6.442
(1.00), 6.464 (1.83), 6.486 (1.13), 6.735 (0.68), 6.755 (1.42), 6.772 (1.36), 6.793
(0.57), 7.188 (2.26), 7.230 (3.88), 7.242 (3.85), 7.346 (4.43), 7.979 (5.07), 7.991
(4.58), 8.368 (6.78), 11.029 (2.41).

XKX-MC (meron 6): Ry = 0.46 mun; MC (ESI nonoxur.): m/z = 466 [M+H]".
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Ilpumep 63
3-(3-pTop-2-merunanununo)-2-(3-{[4-meTunmopponun-2-
WJI|METOKCH j MUpUAnH-4-u1)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupunun-4-ox

(ctepeousomep 1)

F
CHs
Q" °NH
HN | A\ 74 \N
N —
H 9
0
-
\
CHs

VkazaHHOe B 3arojoBke mnpumepa 62 coeguHeHue (21 wmr) pasgensnum Ha
SHAHTHOMEpPHl C IMOMOINBIO MpenapaTuBHON xupainpHoili BOXX ¢ mnonydeHuem
YKa3aHHOT'O B 3aroJjioBke coenuHeHus (crepeousomep 1, 7.0 mr, Ry = 7.1-8.1 MuH) u
crepeousomepa 2 (9.0 mr, Ry = 9.4 — 10.8 muH, cMm. npumep 64).

Merton npenapatuBHo# xupanbHoit BOXKX:

IMpubop: PrepCon Labomatic HPLC, kononka: YMC Cellulose SB 5 wxk,

250x30; osmoeHT A: MeTwiI-mpem-0yTunoBbii mpoctoi 3pup + 0.1 00.%
OUSTUJIAMHUHA, 3JI0EHT B: aneroHutpun; usokparudeckuit pexum: 50% A + 50% B;
noTok: 60 mi/mun; Temnepartypa: 25°C; YVO@: 254 um.

MeTton ananutuyeckoil xupanpHoit BOXX:

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

3IIIOEHT A MeTHII-mpem-0yTUaoBbIA npoctoit 3¢up + 0.1 06.% nusTunamMuHa; 3TOEHT
B: aneronutpun; m3okparudyeckuii pexkum: 50% A + 50% B; morok: 1.4 mu/muH;
temrneparypa: 25°C; Y®: 254 um.

Ananutnueckas xupainpHasi BOXX: Ry = 2.60 muH.

Onruyeckoe Bpamenue: [a]p = 21.60° +/- 1.04° (¢ = 1.0 /100 ma xnopodopm).

'H-AMP (400 MI'u, IMCO-d¢): & [m.x.] = 1.232 (0.89), 1.877 (1.15), 1.904
(1.74), 1.931 (1.14), 2.008 (0.48), 2.016 (0.62), 2.036 (1.17), 2.044 (1.15), 2.064
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(0.65), 2.073 (0.56), 2.188 (9.17), 2.191 (9.34), 2.204 (16.00), 2.322 (0.45), 2.327

(0.62), 2.332 (0.45),
(1.46), 2.743 (1.23),
(1.23), 3.415 (1.32),
(0.56), 3.648 (0.70),
(1.67), 3.942 (1.57),
(1.51), 4.152 (1.21),
(2.16), 6.076 (2.23),

2.518 (2.49),

2.523 (1.54), 2.646 (1.12), 2.669 (1.21), 2.673
2.770 (1.15), 2.844 (1.60), 2.861 (3.42),
3.426 (2.40), 3.432 (2.38), 3.444 (1.15),
3.670 (1.28), 3.675 (1.31), 3.698 (0.76),
3.951 (0.95), 3.962 (1.45), 4.109 (1.14),
4276 (1.39), 4.285 (1.43), 4.301 (1.14),
6.442 (1.01), 6.464 (1.85), 6.486 (1.14),
(1.42), 6.772 (1.37), 6.793 (0.56), 7.188 (2.29), 7.230 (3.04),
(4.40), 7.979 (3.05), 7.991 (2.83), 8.368 (4.67), 11.030 (2.40).

2.878 (1.82), 3.410
3.449 (1.07), 3.641
3.703 (0.61), 3.935
4126 (1.03), 4.135
4310 (1.03), 6.056
6.735 (0.67), 6.755
7.243 (3.00), 7.345

XKX-MC (meron 6): Ry = 0.46 mun; MC (ESI nonoxur.): m/z = 466 [M+H]".

Ilpumep 64

3-(3-¢pTop-2-merunanununo)-2-(3-{[4-meTunmopponun-2-

WJI|METOKCH } TUpUANH-4-1)-1,5,6,7-TreTparunpo-4H-nuppoino[3,2-clnupuaun-4-ox

(ctepeousomep 2)

I[J'If[ MOJIYY€HHUA YKAa3aHHOI'O B 3aroJIOBKEC pPaueMHUYCCKOro COCOAUHCHHUSA CM.

npumep 63. Pa3zaeneHue 5HAHTHOMEPOB C IOMOIIBK) MPENapaTUBHOW XHUPaJIbHON

B3OXX (merom cm. mpumep 63) mpuBOAMJIO K moJydeHHro 9.0 Mr yka3aHHOro B

3arosnoBke coenuHeHus (R = 9.4 — 10.8 mun).

Ananutndeckas xupanbHas BOXKX (meton cm. mpumep 63): Ry = 3.37 MuH.

Onruyeckoe Bpamenue: [a]p = - 20.75° +/- 1.29° (¢ = 1.0 r/ 100 mn B

xjopodopme).
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'H-SIMP (400 MTI', AMCO-de): & [m.x.] = 1.232 (0.99), 1.877 (1.12),
(1.80), 1.931 (1.15), 2.008 (0.49), 2.016 (0.64), 2.036 (1.17), 2.044 (1.15),

(0.66), 2.073 (0.57), 2.188 (9.36), 2.191 (9.48), 2.204 (16.00), 2.323 (0.47),
2.518 (2.39),
2.770 (1.16),
3.426 (2.43),
3.670 (1.30),
3.962 (1.47),
4285 (1.45),
(2.26), 6.442 (1.05), 6.464 (1.87),

(0.62), 2.332 (0.47),
(1.48), 2.743 (1.24),
(1.27), 3.415 (1.36),
(0.56), 3.648 (0.70),
(1.71), 3.942 (1.60),
(1.22), 4.276 (1.40),

2.522 (1.44),
2.844 (1.63),
3.432 (2.39),
3.675 (1.30),
4.109 (1.17),
4301 (1.13),
6.486 (1.15),

(1.38), 6.793 (0.56), 7.188 (2.30), 7.230 (3.03),
(3.01), 7.992 (2.84), 8.368 (4.73), 11.030 (2.43).
XK X-MC (meron 6): Ry = 0.46 mun; MC (ESI nonoxur.): m/z = 466 [M+H]".

IIpumep 65

2.647 (1.15), 2.669 (1.24),
2.861 (3.47), 2.878 (1.82),
3.443 (1.17), 3.449 (1.07),
3.698 (0.75), 3.703 (0.63),
4.126 (1.03), 4.135 (1.51),
4310 (1.03), 6.056 (2.19),
6.735 (0.70), 6.755 (1.43),
7.243 (3.07), 7.346 (4.46),

1.904
2.065
2.327
2.673
3.410
3.642
3.935
4.152
6.076
6.772
7.979

2-(3-{[1,4-nuokcaH-2-WJI|METOKCH } MTUPUAUH-4-111)-3-(2-3THII-3-PTOPAHIINHO)-

1,5,6,7-terparuapo-4H-nuppono[3,2-c]nupuaua-4-ox

Hcnonp3ysi MeTOJI, aHAJIOTHYHBIA ONMUCAaHHOMY 1t mpumepa 62, ¢ 4-{[(3-{[1,4-

OUOKCaH-2-HJI |METOKCH } MUPUIHH-4 -1 )MeTHJ [aMuHO }-N-(2-3Tun-3-propdenun)-2-

okco-1,2,5,6-rerparuaponupuaua-3-kapboTnoaMuioM (IIPOMEKYTOUHOE COETUHEHUE

6-65, 215 mr, 429 MKMOJIb) B KaueCTBE MCXOAHOro BemecTBa, 76.0 Mr (uucrora 95%,

BbIXO 36%) YKa3aHHOTO B 3aroJIOBKE€ COEIMHEHUs IOJIyHallH MOCJIe OYHCTKU C

noMombio npenaparusHoil B3XKX (ocHoBHas cpena).

'H-SIMP (400 MT'u, IMCO-d6) menbra [M.a.]; 1.097 (0.45), 1.206 (6.70), 1.225
(16.00), 1.244 (6.93), 2.322 (0.88), 2.327 (1.21), 2.332 (0.88), 2.518 (4.46), 2.522
(2.73), 2.664 (1.18), 2.669 (1.70), 2.673 (2.02), 2.697 (3.88), 2.715 (3.73), 2.732
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(1.31), 2.847 (3.66), 2.864 (7.84), 2.881 (4.11), 3.404 (3.38), 3.415 (2.84), 3.420
(3.17), 3.432 (8.74), 3.437 (5.90), 3.449 (2.86), 3.457 (4.93), 3.506 (1.16), 3.511
(1.46), 3.533 (2.58), 3.540 (2.78), 3.562 (2.02), 3.570 (1.77), 3.711 (3.25), 3.719
(1.53), 3.726 (2.41), 3.738 (2.86), 3.749 (3.64), 3.756 (2.33), 3.777 (2.11), 3.783
5 (1.59), 3.804 (2.97), 3.810 (3.25), 3.833 (2.65), 3.839 (2.67), 3.887 (2.80), 3.915
(2.07), 4.005 (0.73), 4.013 (1.16), 4.021 (1.72), 4.029 (1.94), 4.036 (1.90), 4.045
(1.57), 4.054 (1.36), 4.061 (0.97), 4.106 (3.19), 4.123 (2.20), 4.132 (4.05), 4.149
(3.10), 4.246 (3.66), 4.255 (3.60), 4.272 (2.73), 4.281 (2.45), 6.084 (4.91), 6.104
(5.10), 6.433 (2.28), 6.454 (4.07), 6.476 (2.61), 6.720 (1.92), 6.741 (3.81), 6.758
10 (3.70), 6.778 (1.62), 7.180 (5.15), 7.199 (8.92), 7.212 (8.89), 7.427 (9.02), 7.964
(12.58), 7.976 (11.33), 8.358 (15.85), 11.012 (5.43).
XK X-MC (meron 6): Ry = 0.70 mun; MC (ESI nonoxur.): m/z = 467 [M+H]".

Ilpumep 66, npumep 67

2-(3-{[(2R)-1,4-nnoKCaH-2-MJI|METOKCH } MTUPUANH-4-111)-3-(2-3THI-3-
15 dropannnmHo)-1,5,6,7-Terparuapo-4H-nuppono[3,2-clnupunun-4-ox
2-(3-{[(2S)-1,4-nnokcaH-2-un|MeTOKCH } TUpUAUH-4-11)-3-(2-3THn-3-
¢ropanunuuo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|uupuaun-4-oH
Ilpumep 66
2-(3-{[1,4-nuokcaH-2-U1|METOKCH } MTUPUAUH-4-U1)-3-(2-3THI-3-PTOPAHUINHO)-

20 1,5,6,7-trerparuapo-4H-nuppono[3,2-c|nupuaun-4-ox (crepeousomep 1)

F
CHsj

VkazaHHOe B 3arojoBke mnpumepa 65 coenuneHue (74 wMr) pasgensim Ha
SHAHTHOMEpPHl C IMOMOINBI0 MpenapaTuBHON xupainpbHoili BOXX ¢ mnonydeHuem
yKa3aHHOT'O B 3arojioBke coenuHeHus (crepeomsomep 1, 30 mr, Ry = 4.5-5.3 muH) u

25 crepeouszomepa 2 (31 mr, Ry = 5.3-6.2 muH, cMm. npumep 67).
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Meton npenapaTuBHON xupansbHoid BOYXKX:

ITpubop: PrepCon Labomatic HPLC; komnonka: YMC Cellulose SB 10 wx,

250x50; osmoeHT A:  MeTwiI-mpem-0yTunoBbli  mpoctoir apup + 0.1 006.%
OUSTUJIAMUHA;, 3JTI0eHT B: MetaHon; nu3okparnueckuit pexum: 90% A + 10% B; norok:
150 ma/muH; Temneparypa: 25°C; Y®: 254 uwm.

MeTton ananutuyeckoit xupanpHoit BOXX:

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

3JIIOEHT A METHII-mpem-0yTUa0BbINA npoctoit a¢up + 0.1 06.% nusTuiamMuHa; 3TOEHT

B: wmeranon; wusokparuueckuin pexum: 90% A + 10% B; mortok: 1.4 wmu/muH;

temreparypa: 25°C; Y®: 254 um.

Ananutndeckas xupanpbHas BOXX: Ry = 4.41 musn.

Onruyeckoe Bpamenue: [a]p =-21.9° +/- 0.60° (¢ = 1.0 r/100 mn xnopodopm).

'H-AMP (400 MI'ny, AMCO-d6) 6 [m.n.]: 1.097 (0.44), 1.104 (0.61), 1.206
(6.68), 1.225 (16.00), 1.243 (7.03), 2.074 (3.21), 2.322 (1.00), 2.326 (1.39), 2.332
(1.01), 2.518 (6.14), 2.522 (3.75), 2.664 (1.33), 2.669 (1.92), 2.673 (2.17), 2.696
(3.92), 2.715 (3.83), 2.732 (1.29), 2.846 (3.62), 2.864 (7.78), 2.881 (4.15), 3.404
(3.29), 3.414 (2.85), 3.420 (3.24), 3.431 (8.73), 3.437 (6.06), 3.448 (2.90), 3.457
(4.88), 3.505 (1.14), 3.511 (1.37), 3.533 (2.57), 3.540 (2.76), 3.562 (1.97), 3.570
(1.73), 3.711 (3.19), 3.719 (1.56), 3.726 (2.37), 3.738 (2.90), 3.749 (3.58), 3.755
(2.31), 3.777 (1.96), 3.783 (1.46), 3.804 (2.93), 3.810 (3.13), 3.833 (2.59), 3.839
(2.71), 3.887 (2.80), 3.914 (2.06), 4.013 (1.15), 4.020 (1.68), 4.029 (1.97), 4.036
(1.90), 4.045 (1.59), 4.053 (1.40), 4.060 (0.95), 4.106 (3.06), 4.122 (2.09), 4.132
(3.85), 4.148 (2.90), 4.245 (3.58), 4.255 (3.47), 4.271 (2.68), 4.280 (2.36), 6.083
(4.88), 6.104 (5.09), 6.433 (2.24), 6.454 (4.08), 6.476 (2.56), 6.720 (1.80), 6.741
(3.65), 6.758 (3.54), 6.778 (1.53), 7.179 (5.11), 7.199 (8.20), 7.211 (8.15), 7.426
(8.99), 7.963 (9.54), 7.976 (8.80), 8.357 (13.39), 11.012 (5.48).

XKX-MC (meron 6): Ry = 0.70 mun; MC (ESI nonoxur.): m/z = 467 [M+H]".
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Ilpumep 67
2-(3-{[1,4-nuokcaH-2-UI|METOKCH } MTUPUAUH-4-11)-3-(2-3THII-3-PTOPAHUINHO)-

1,5,6,7-trerparuapo-4H-ntuppono[3,2-c|nupunun-4-ox (crepeousomep 2)

F
CHsj

Jlns monydeHHUs yKa3aHHOrO B 3arojOBKE paLleMUYECKOrO COEAUHEHUS CM.
npumep 65. Pa3zaeneHne 5HAHTHOMEPOB C IOMOIIBK MPENapaTUBHOW XHUPaJIbHON
B3OXX (meron cm. mpumep 66) mpUBOAUIO K MOJy4eHHIO 31 Mr yka3aHHOro B
3arojIOBKE COEAUHEHHUS.

Ananutndeckas xupanbHas BOXKX (meton cm. mpumep 63): R¢ = 4.49 muH.

Onruyeckoe Bpamenue: [o]p = 22.51° +/- 086° (¢ = 1.0 r/ 100 mn B
xjopodopme).

'H-AMP (400 MI'y, AMCO-d6) 6 [m.x.]: 1.104 (0.57), 1.164 (0.90), 1.206
(6.89), 1.225 (16.00), 1.244 (7.18), 2.322 (0.60), 2.326 (0.81), 2.332 (0.59), 2.518
(3.44), 2.522 (2.12), 2.665 (0.84), 2.669 (1.32), 2.677 (1.68), 2.696 (3.95), 2.715
(3.83), 2.732 (1.33), 2.847 (3.68), 2.864 (7.81), 2.881 (4.16), 3.404 (3.21), 3.415
(2.88), 3.421 (3.23), 3.432 (8.92), 3.437 (6.02), 3.449 (2.91), 3.457 (4.87), 3.506
(1.11), 3.511 (1.37), 3.533 (2.61), 3.540 (2.72), 3.562 (2.00), 3.570 (1.74), 3.712
(3.25), 3.719 (1.51), 3.726 (2.32), 3.738 (2.93), 3.749 (3.59), 3.756 (2.31), 3.777
(1.96), 3.784 (1.44), 3.804 (2.94), 3.810 (3.18), 3.833 (2.64), 3.839 (2.70), 3.887
(2.87), 3.915 (2.12), 4.005 (0.70), 4.014 (1.17), 4.020 (1.70), 4.029 (2.01), 4.037
(1.92), 4.045 (1.57), 4.053 (1.42), 4.060 (0.95), 4.106 (3.05), 4.123 (2.12), 4.132
(3.86), 4.148 (2.88), 4.246 (3.51), 4.255 (3.49), 4.271 (2.68), 4.281 (2.35), 6.084
(4.92), 6.105 (5.14), 6.433 (2.23), 6.454 (4.07), 6.476 (2.59), 6.720 (1.81), 6.741
(3.64), 6.758 (3.58), 6.778 (1.55), 7.180 (5.16), 7.199 (7.86), 7.212 (7.80), 7.426
(9.02), 7.963 (7.86), 7.976 (7.32), 8.358 (12.12), 11.012 (5.54).

XK X-MC (meron 6): Ry = 0.70 mun; MC (ESI nonoxur.): m/z = 467 [M+H]".
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Ilpumep 68
2-(3-{[5,5-numeTun-1,4-nuoKcan-2-ua|MEeTOKCH } MUPpUANH-4-11)-3-(2-3THII-3 -

¢ropanunuuo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|anupuaun-4-oH

F
CHg3

0O

NH
HN | N\
N
H

W

Q P\ CHs
\_<_o CHgj

Hcnonp3yst MeTON, aHAJIOTHYHBIAH ONMUCaHHOMY 1 mpumepa 62, ¢ 4-{[(3-{[5,5-
auMeTHiI-1,4-1uoKCcaH-2-1JI|METOKCH } MUPpUAUH-4-Un)MeTua |aMuHO } -N-(2-3Tun-3-
droppenunn)-2-okco-1,2,5,6-TeTparuAponupuANH-3-KapOOTHOAMHUIOM
(mpomesxyTodHOe coenuHeHue 6-68, 350 mr, 662 MKMOJNb) B KaueCTBE HCXOAHOIO
BemecTBa, 82 mr (uucrora 85%, BbIxon 21%) yka3aHHOTO B 3arojIOBKE COEOUHEHWUS
MOJIy4alid MOCJie OYUCTKHU ¢ MOMOINbIo npenapatuBHoit BOYKX (ocHOBHas cpena).

'H-AMP (400 MI'y, IMCO-d6) & [m.a.]: 1.051 (1.89), 1.073 (11.18), 1.171
(0.57), 1.182 (0.76), 1.197 (3.04), 1.216 (5.73), 1.234 (3.31), 1.243 (10.52), 2.326
(0.46), 2.518 (1.69), 2.522 (1.07), 2.539 (16.00), 2.669 (0.94), 2.673 (0.76), 2.688
(1.36), 2.706 (1.38), 2.828 (1.23), 2.845 (2.62), 2.862 (1.40), 3.412 (2.22), 3.422
(1.93), 3.428 (1.91), 3.440 (2.37), 3.574 (0.81), 3.582 (0.90), 3.604 (1.34), 3.612
(1.29), 3.629 (0.40), 3.646 (2.91), 3.674 (3.37), 3.703 (0.90), 3.896 (0.52), 3.903
(0.59), 3.912 (0.74), 3.920 (0.70), 3.929 (0.49), 3.938 (0.47), 4.129 (0.89), 4.146
(0.81), 4.155 (1.16), 4.172 (1.00), 4.284 (1.20), 4.292 (1.15), 4.310 (0.88), 4.319
(0.81), 5.758 (2.21), 6.089 (1.68), 6.110 (1.75), 6.420 (0.77), 6.443 (1.38), 6.464
(0.88), 6.709 (0.64), 6.729 (1.28), 6.746 (1.24), 6.767 (0.55), 7.165 (1.72), 7.200
(2.88), 7.213 (2.92), 7.249 (0.48), 7.369 (0.47), 7.382 (0.67), 7.392 (2.91), 7.972
(3.81), 7.985 (3.48), 8.067 (0.61), 8.080 (0.54), 8.372 (5.10), 8.439 (0.78), 11.018
(1.92).

XK X-MC (meron 6): Ry = 0.79 mun; MC (ESI nonoxur.): m/z = 495 [M+H]".
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IIpumep 69, npumep 70

2-(3-{[(2R)-5,5-numeTnin-1,4-1uoKcaH-2-1I|METOKCH } MUPUANH-4-11)-3-(2-
sTun-3-propanununo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-on

2-(3-{[(2S)-5,5-numeTtui-1,4-nuoKCcaH-2-UJ |METOKCH } TUpUIHH-4-1)-3-(2-
5TUN-3-propaHunnHo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-c]nupunun-4-oxn

Ilpumep 69

2-(3-{[5,5-numeTun-1,4-n1uoKkcan-2-ua|MEeTOKCH } MUPpUAUH-4-11)-3-(2-3THI-3 -
¢ropanmnnHo)-1,5,6,7-Trerparuapo-4H-nuppoo[3,2-clnupunun-4-oH (crepeousomep

1)

CHj

Q H

N
N\ 4
Q P\ CH;
\_<_O CH3

VkazaHHOe B 3arojoBke mnpumepa 68 coenuHenHue (32 Mr) pasgensnm Ha

N
HN |\
N
H

SHAHTHOMEpPBHl C IMOMOINBI MpenapaTuBHON xupaiapHoili BOXX ¢ mnonydeHuem
yKa3aHHOT'O B 3arojioBke coenuHenus (crepeousomep 1, 13 mr, Ry = 36.8-46.0 muH) u
crepeonsomepa 2 (10 mr, R = 21.9-26.4 muH., cMm. npumep 70)

Meton npenapatuBHoi xupanbHoit BOXKX:

IMpubop: PrepCon Labomatic HPLC-4; xonmonka: Chiralcel OD-H 5 mk, 250x20;

smoeHT A: rekcan + 0.1 00.% gudTunamuHa, sa0eHT B! 2-mpomaHou;
uzokparudeckuii pexum: 70% A + 30% B; morok: 10 mn/muH; Temneparypa: 25°C;
V®: 254 am.

MeToa aHAJIUTHYECKON xupatbHOU BOKX:

IIpubop: Thermo Fisher UltiMate 3000; kononka: Chiralcel OD-H 5 wx,

100x4.6; »smoeHT A: rekcan + 0.1 00.% nuwdsTunamuna, 3ar0eHT B: 2-mpomanHor,
uzokparudeckuii pesxkum: 70% A + 30% B; morok: 1.4 mn/mun, Temmneparypa: 25°C;
YO: 254 um.

Ananutudeckas xupainpHasi BOXKX: Ry = 7.38 muH.

Onruyeckoe Bpamenue: [a]p = -24.42° +/- 0.72° (¢ = 1.0 r/100 mn xnopodopm).
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'H-SIMP (400 MT'n, AMCO-d6) & [m.a.]: 0.698 (1.11), 0.742 (0.61), 0.834

(0.47), 0.851 (0.63), 1.072 (16.00), 1.147 (1.48), 1.195 (4.00),

(6.80), 1.242 (15.37), 1.294 (0.70), 2.322 (0.63), 2.326 (0.85)
(3.89), 2.522 (2.40), 2.664 (1.17), 2.668
(1.86), 2.722 (0.66), 2.826 (1.78), 2.843
(2.79), 3.427 (2.73), 3.440 (3.33), 3.573
(1.82), 3.646 (3.73), 3.674 (4.44), 3.703 (1.16), 3.893 (0.70),
(1.06), 3.918 (0.98), 3.926 (0.71), 3.935 (0.66), 4.126 (1.20),
(1.62), 4.169 (1.39), 4.281 (1.52), 4.290 (1.61), 4.307 (1.22),
(2.37), 6.108 (2.47), 6.417 (1.08), 6.440 (1.96), 6.461 (1.24),
(1.74), 6.745 (1.70), 6.765 (0.75), 7.159 (2.50), 7.197 (3.08),
(4.32), 7.967 (2.35), 7.980 (2.25), 8.368 (3.77), 11.014 (2.75).

(1.54), 2.673 (1.19),
(3.74), 2.860 (2.02),
(0.89), 3.581 (1.05),

2

1.214 (8.27), 1.233
2.331 (0.63), 2.517
2.687 (1.95), 2.705
3.411 (3.06), 3.420
3.603 (1.84), 3.611
3.901 (0.84), 3.910
4.143 (1.14), 4.152
4316 (1.10), 6.088
6.707 (0.87), 6.728
7.209 (3.08), 7.378

XKX-MC (meron 6): Ry = 0.78 mun; MC (ESI nonoxur.): m/z = 495 [M+H]".

IIpumep 70

2-(3-{[5,5-numeTunn-1,4-n1uoKcan-2-ua|METOKCH } MUPUAUH-4-11)-3-(2-3THI-3 -

dropanmnuno)-1,5,6,7-Terparuapo-4H-nuppono[3,2-c|nupunun-4-oun (crepeonsomep

2)
F
CHj
0 NH
HN —

B N
N\
H o o

_§<CH3
\_<_O CH3

I[J'If[ MOJIY4Y€HHUA VYKAa3aHHOI'O B 3aroJIOBKE pPaueMHUYCCKOro COCOAUHCHHUSA CM.

npumep 68. PaszaeneHne 5HAHTHOMEPOB C IOMOIIBK MPENapaTUBHOW XHUPaJIbHON

BOXX (meron cm. mpumep 69) mpuBoauiao K moyydeHuro 10 Mr yka3zaHHOro B

3aroJIOBKE COCAUMHCHUSA.

Ananuruyeckas xupaipHas BOXX (meron cm. npumep 69): R = 5.50 mus.

OnTuueckoe BpalleHUe:

xjopodopme).

[a]lp = 33.52° +/- 1.07° (¢ = 1.0 r/ 100 w1 B
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'H-AMP (400 MI'ny, IMCO-d6) & [m.a.]: 0.852 (0.50), 1.072 (16.00), 1.147
(0.81), 1.195 (3.63), 1.214 (8.06), 1.233 (5.99), 1.242 (15.29), 2.322 (0.67), 2.326
(0.93), 2.331 (0.67), 2.518 (4.20), 2.522 (2.70), 2.664 (1.19), 2.668 (1.61), 2.673
(1.22), 2.687 (1.88), 2.705 (1.81), 2.722 (0.65), 2.826 (1.76), 2.843 (3.72), 2.860
(1.98), 3.411 (2.99), 3.420 (2.72), 3.427 (2.69), 3.440 (3.28), 3.573 (0.90), 3.582
(1.04), 3.603 (1.85), 3.611 (1.82), 3.646 (3.73), 3.674 (4.50), 3.703 (1.19), 3.893
(0.69), 3.901 (0.82), 3.910 (1.04), 3.918 (0.98), 3.927 (0.70), 3.935 (0.65), 4.126
(1.23), 4.143 (1.15), 4.152 (1.63), 4.169 (1.40), 4.281 (1.53), 4.290 (1.62), 4.307
(1.24), 4316 (1.12), 6.088 (2.36), 6.108 (2.47), 6.419 (1.10), 6.440 (1.96), 6.461
(1.24), 6.707 (0.90), 6.728 (1.77), 6.744 (1.72), 6.765 (0.75), 7.159 (2.47), 7.196
(3.38), 7.209 (3.41), 7.378 (4.36), 7.967 (2.84), 7.980 (2.69), 8.368 (4.39), 11.014
(2.71).

XKX-MC (meron 6): Ry = 0.78 mun; MC (ESI nonoxur.): m/z = 495 [M+H]".

IIpumep 71

3-(3-xnmop-2-mMeTokcuaHunuuo)-2-[3-({ 1-[4-meTunmopdonun-2-

W |3TH joKCH ) mupuauH-4-mi|-1,5,6,7-rerparuapo-4H-nuppono[ 3,2-c|nupunua-4-ox

Hcnonp3yst METON, aHAJOTUYHBbIA ONMMCAaHHOMY s npuMepa 62, ¢ N-(3-xmnop-2-
metokcudenmn)-4-({[3-({1-[4-meTunmopHONUH-2-UJ|3TUI } OKCU )TUPUTUH-4 -
WJI|METHJI } aMUHO)-2-0Kc0-1,2,5,6-TeTparuAponupuanH-3-KapOOTHOAMUIOM
(mpoMexyTouHOe coenuHeHune 6-71, 420 mr, 769 MKMOIb) B KaueCTBE HCXOIHOTO
BemecTBa, 139 mr (uucrora 95%, Beixon 33%) yka3aHHOTI'O B 3ar0JIOBKE COEIUHEHUS

MOJIy4alid MOCJie OYUCTKHU ¢ TOMOINbI0 npenapatuBHoil BOYKX (ocHOBHas cpena).
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'H-AMP (400 MI'y, AMCO-d6) 6 [m.n.]: 1.277 (4.27), 1.293 (4.32), 1.333
(0.47), 1.350 (0.67), 1.358 (4.99), 1.374 (4.94), 1.824 (0.55), 1.851 (0.91), 1.878
(0.61), 1.893 (0.74), 1.906 (0.40), 1.920 (1.17), 1.934 (0.70), 1.947 (0.76), 1.956
(0.54), 1.965 (0.55), 1.987 (0.64), 1.995 (0.65), 2.128 (0.82), 2.159 (7.74), 2.180
(8.74), 2.322 (0.51), 2.326 (0.68), 2.332 (0.49), 2.518 (2.39), 2.522 (1.49), 2.577
(0.56), 2.606 (0.54), 2.642 (0.72), 2.665 (0.85), 2.669 (1.29), 2.673 (1.01), 2.748
(1.31), 2.775 (1.22), 2.835 (0.82), 2.852 (2.10), 2.867 (2.15), 2.882 (1.06), 3.403
(1.26), 3.414 (1.72), 3.420 (2.29), 3.437 (1.06), 3.546 (0.63), 3.551 (0.64), 3.640
(0.42), 3.663 (1.06), 3.668 (1.07), 3.680 (0.51), 3.691 (0.88), 3.696 (0.73), 3.712
(0.46), 3.717 (0.51), 3.724 (0.46), 3.729 (0.51), 3.738 (0.48), 3.743 (0.44), 3.750
(0.47), 3.754 (0.43), 3.867 (12.16), 3.891 (16.00), 3.969 (0.62), 3.993 (0.54), 4.637
(0.80), 4.650 (1.17), 4.659 (0.74), 4.665 (1.09), 4.675 (0.61), 6.146 (2.23), 6.155
(2.15), 6.162 (1.69), 6.170 (2.32), 6.642 (2.11), 6.647 (2.51), 6.657 (4.69), 6.667
(0.52), 6.672 (0.41), 6.680 (0.65), 6.692 (5.88), 6.701 (2.71), 6.709 (2.25), 7.122
(1.19), 7.160 (1.40), 7.290 (2.01), 7.300 (2.69), 7.303 (2.35), 7.313 (2.45), 7.426
(0.41), 7.435 (2.71), 7.520 (3.23), 7.989 (3.33), 8.002 (3.13), 8.019 (2.70), 8.031
(2.40), 8.402 (3.96), 8.421 (3.26), 11.070 (1.28), 11.110 (1.54).

XK X-MC (meron 6): Ry = 0.54 mun; MC (ESI nonoxwur.): m/z = 512 [M+H]".

IIpumep 72, npumep 73, npumep 74, npumep 75

3-(3-xnop-2-merokcuanunnno)-2-[3-({(1R)-1-[(2R)-4-meTunmopdonanHx-2-

W |3THa foKeH)mupuanH-4-mi]-1,5,6,7-terparuapo-4H-nuppono[ 3,2-c]nupuaus-4-oH
3-(3-xn0p-2-metokcuanuinuHo)-2-[3-({(1S)-1-[(2S)-4-meTunmopdonun-2-

W |3TH } OKCH )mupuauH-4-unl-1,5,6,7-rerparuapo-4H-niuppono[3,2-c|nupuaun-4-ox
3-(3-xnmop-2-merokcuanunuuo)-2-[3-({ (1R)-1-[(2S)-4-meTunmop¢onun-2-

Wi 3T jokcu )mupuauH-4-unl-1,5,6,7-rerparuapo-4H-niuppono[ 3,2-c|nupuaun-4-ox
3-(3-xnmop-2-merokcuanunuuo)-2-[3-({(1S)-1-[(2R)-4-meTunmopdonun-2-

Wi 3T jokcu )mupuauH-4-un|-1,5,6,7-rerparuapo-4H-niuppono[ 3,2-c|nupuaun-4-ox
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Ilpumep 72
3-(3-xnmop-2-mMerokcuaHunuuo)-2-[3-({ 1-[4-meTunmopdonun-2-
W |3TH j OKCH ) TupuauH-4-mui|-1,5,6,7-rerparuapo-4H-nuppono[3,2-c|nupuaua-4-ox

(ctepeousomep 1)

VYka3zaHHOe B 3arojioBke npumepa 71 coenmnenne (135 Mr) pasnensiim Ha 4eThIpe
CTEpeon3oOMepa C TMOMOINbID TnpenapaTuBHOW xupajapHo BIXKX. Vkazannoe B
3aroyioBke coequHenue crepeouszomep 1 (20 mr, R¢ = 6.8-7.6 MuH) nonyyanu Hapsany
co crepeonszomepoM 2 (27 mr, Ry = 9.6-10.9 mu#., cm. npumep 73), cTepeonsomepom 3
(37 mr, cm. mpumep 74) u crepeonzomepoM 4 (37 mr, cM. mpumep 75).

Merton npenapatuBHo# xupaabHoit BOXKX:

IMpubop: PrepCon Labomatic HPLC 4; xononka: YMC Cellulose SB 10 wx,

250x50; osmwoeHT A:  MeTWwiI-mpem-0yTunoBbii mpoctoi 3pup + 0.1 00.%
AUSTUIIAMHUHA, 3JI0EHT B: aneroHutpun; usokparudeckuit pexum: 80% A + 20% B;
notok: 140 mn/mun; Temneparypa: 25°C; Y@: 254 um.

Metoa ananutruyeckoil xupanpHoit BOXX:

IMpubop: Waters Alliance 2695; xononka: YMC Cellulose SB 3 mk, 100x4.6;

3IIIOEHT A MeTHII-mpem-0yTUaoBbIA npoctoit 3¢up + 0.1 06.% nusTunamMuHa; 3TOEHT
B: aneronutpun; m3okparudyeckuii pexum: 80% A + 20% B; morok: 1.4 mu/muH;
temrneparypa: 25°C; Y®: 254 um.

Ananutudeckas xupanpbHas BOXKX: Ry = 3.85 musn.

Onruueckoe Bpamenue: [a]p = 16.84° +/- 0.40° (¢ = 1.0 /100 ma xmopodopm).

'H-AAMP (400 MI'n, AMCO-d6) mensta [m.x.]: 1.137 (0.95), 1.159 (0.63), 1.232
(0.54), 1.277 (5.83), 1.293 (5.97), 1.826 (0.63), 1.853 (1.16), 1.880 (0.71), 1.907
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(0.46), 1.928 (0.77), 1.935 (0.78), 1.956 (0.45), 2.160 (9.53), 2.326 (0.58), 2.522
(2.28), 2.579 (0.94), 2.608 (0.86), 2.665 (0.41), 2.669 (0.54), 2.673 (0.40), 2.748
(0.95), 2.776 (0.90), 2.835 (1.17), 2.852 (2.46), 2.869 (1.37), 3.402 (1.17), 3.413
(1.92), 3.419 (1.92), 3.431 (0.97), 3.523 (0.52), 3.545 (0.95), 3.551 (0.92), 3.573
(0.56), 3.660 (0.71), 3.670 (0.67), 3.690 (0.73), 3.866 (16.00), 3.891 (0.61), 4.649
(0.83), 4.659 (0.85), 4.664 (0.85), 4.675 (0.80), 5.758 (1.51), 6.145 (1.46), 6.155
(1.45), 6.159 (1.36), 6.169 (1.48), 6.643 (2.83), 6.647 (3.21), 6.657 (5.61), 6.667
(0.55), 7.123 (1.81), 7.291 (2.03), 7.303 (2.10), 7.435 (3.81), 8.018 (1.65), 8.031
(1.59), 8.420 (2.63), 11.071 (2.01).

XKX-MC (meron 6): Ry = 0.53 mun; MC (ESI nonoxur.): m/z = 512 [M+H]".

Ilpumep 73

3-(3-xmop-2-MeTokcuaHuInHO)-2-[3-({ 1-[4-meTunmopdonun-2-
W |3TH joKkcu )mupuauH-4-un|-1,5,6,7-rerparuapo-4H-nuppono[ 3,2-c|nupunun-4-ox

(ctepeousomep 2)

0]

/—kCHS
H3C—N\_/O

Jlns monydeHHs YKa3aHHOrO B 3arojOBKe paLleMUYECKOro COEAUHEHUS CM.
npumep 71. PasgeneHue cTepeon3soMepoB C MOMOLIBK MpPEeNnapaTUBHON XHUPaJbHON
BOXX (meron cm. mpumep 72) NPUBOAUIO K MOJYYEHHIO 27 Mr YKa3aHHOrO B
3aroJIOBKe COEIMHEHHUs cTepeousomepa 2.

Ananuruyeckas xupanbaas BOXX (meron cm. npumep 72): Ry = 5.24 muH.

Onruyeckoe Bpamenue: [o]p = 16.84° +/- 040° (¢ = 1.0 r/ 100 mn B
xjopodopme).

'H-AAMP (400 MI'n, AMCO-d6) mensta [m.x.]: 1.137 (0.95), 1.159 (0.63), 1.232
(0.54), 1.277 (5.83), 1.293 (5.97), 1.826 (0.63), 1.853 (1.16), 1.880 (0.71), 1.907
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(0.46), 1.928 (0.77), 1.935 (0.78), 1.956 (0.45), 2.160 (9.53), 2.326 (0.58), 2.522
(2.28), 2.579 (0.94), 2.608 (0.86), 2.665 (0.41), 2.669 (0.54), 2.673 (0.40), 2.748
(0.95), 2.776 (0.90), 2.835 (1.17), 2.852 (2.46), 2.869 (1.37), 3.402 (1.17), 3.413
(1.92), 3.419 (1.92), 3.431 (0.97), 3.523 (0.52), 3.545 (0.95), 3.551 (0.92), 3.573
(0.56), 3.660 (0.71), 3.670 (0.67), 3.690 (0.73), 3.866 (16.00), 3.891 (0.61), 4.649
(0.83), 4.659 (0.85), 4.664 (0.85), 4.675 (0.80), 5.758 (1.51), 6.145 (1.46), 6.155
(1.45), 6.159 (1.36), 6.169 (1.48), 6.643 (2.83), 6.647 (3.21), 6.657 (5.61), 6.667
(0.55), 7.123 (1.81), 7.291 (2.03), 7.303 (2.10), 7.435 (3.81), 8.018 (1.65), 8.031
(1.59), 8.420 (2.63), 11.071 (2.01).

XKX-MC (meron 6): Ry = 0.53 mun; MC (ESI nonoxur.): m/z = 512 [M+H]".

Ilpumep 74

3-(3-xmop-2-MeToKCHaHUINHO)-2-[3-({ 1-[-4-meTunmopdonunn-2-
W |3TH joKkcu )mupuauH-4-un|-1,5,6,7-rerparuapo-4H-nuppono[ 3,2-c|nupunun-4-ox

(ctepeousomep 3)

0]

/_270H3
H3C—N O

Jlns monydeHHs YKa3aHHOrO B 3arojOBKe paLleMUYECKOro COEAUHEHUS CM.
npumep 71. Jlns pasneneHusi crepeousomepa 3 u crepeousomepa 4 (cm. mpumep 75)
CHauaja MPOBOJAMIJIM MpenapaTuBHyr xupaibHylo BOXKX c ucnonp3oBanueMm Merona,
onmucanHoro B mpumepe 72. Oxgny ¢pakuuto (R = 5.5-6.5 MHH.) IOMOJHHUTENBHO
pasnesid C TOMOUIbKD Jpyroil mpemapatuBHou xwupanbHoit BOIXX, wucmonb3ys

CIEAVIIIUN MEeTOA ¢ noJydeHuem 37 MIr yKa3aHHOTO B 3aroJIOBKE COEIUHEHHUs

crepeousomMepa 3.
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Meton npenapaTuBHON xupansbHoid BOYXKX:

ITpubop: Sepiatec: Prep SFC100; xomonka: Chiralpak IG 5 mk 250x30 wmwm;

smoeHT A: CO;; amroent B: 2-nmponanon + 0.4 00.% nudTuiaaMmuHa, U30KPaTUUYECKUN
pexum: 40% B; nmotok: 100 mu/mun; Temneparypa: 40°C; BPR: 150 6ap; Y®: 254 um.

Meton aHaguTuueckol xupanbHoii BOXX:

IMpubop: Agilent: 1260, C®X-moayns Aurora; kosonka: Chiralpak IG 5 mxk
100x4.6 mwm; smwoeHT A: CO;; smwent B: 2-npomanon + 0.4 00.% pusTuiamuHa,
uzokparudeckuii pexxum: 40% B; morok: 4 mu/musn, Temneparypa: 37.5°C; BPR: 100
bap; Y®: 254 um.

Ananutndeckas xupanpHas BOXKX: Ry = 3.98 mun.

Onruyeckoe Bpamenue: [o]p = 30.08° +/- 091° (¢ = 1.0 r/ 100 mn B
xjopodopme).

'H-AMP (400 MI'n, AMCO-d6) mensra [m.1.]: 0.697 (0.90), 1.026 (1.27), 1.042
(1.28), 1.088 (0.45), 1.137 (0.56), 1.232 (1.77), 1.293 (0.50), 1.358 (5.47), 1.374
(5.50), 1.893 (0.68), 1.920 (1.22), 1.947 (0.76), 1.959 (1.07), 1.966 (0.44), 1.987
(0.74), 1.995 (0.74), 2.016 (0.44), 2.180 (9.88), 2.327 (0.45), 2.523 (1.85), 2.643
(0.83), 2.669 (1.19), 2.749 (0.84), 2.776 (0.82), 2.847 (0.81), 2.865 (1.90), 2.882
(1.25), 3.409 (0.92), 3.419 (1.42), 3.425 (1.62), 3.439 (0.79), 3.640 (0.45), 3.663
(0.82), 3.668 (0.85), 3.691 (0.49), 3.712 (0.49), 3.718 (0.58), 3.724 (0.55), 3.730
(0.61), 3.738 (0.58), 3.744 (0.54), 3.750 (0.58), 3.755 (0.50), 3.891 (16.00), 3.970
(0.75), 3.993 (0.66), 4.638 (0.75), 4.653 (0.92), 4.666 (0.75), 6.146 (1.43), 6.154
(1.30), 6.162 (1.45), 6.170 (1.48), 6.681 (0.60), 6.693 (6.14), 6.701 (2.75), 6.709
(2.40), 6.729 (0.44), 7.162 (1.65), 7.301 (1.65), 7.313 (1.71), 7.521 (3.68), 7.990
(1.16), 8.002 (1.10), 8.403 (1.76), 11.111 (1.82).

XKX-MC (meron 6): Ry = 0.53 mun; MC (ESI nonoxur.): m/z = 512 [M+H]".
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Ilpumep 735
3-(3-xmop-2-MeTokcuaHunuHo)-2-[3-({ 1-[-4-meTunmopdonun-2-
W |3TH j OKCH ) TupuauH-4-mui|-1,5,6,7-rerparuapo-4H-nuppono[3,2-c|nupuaua-4-ox

(ctepeousomep 4)

Cl ICH3
O

O

NH
HN | N
N
H

Y/
o)

N

CHj;

H3C—N\_/O

JInsi monydeHus YKa3aHHOTO B 3aroJIOBKE pAaleMHUYeCKOro COEOUHEHHUS CM.
npumep 71. ns pasnenenusi crepeousomepa 3 (cm. mpumep 74) u crepeousomepa 4
(mpumep 75) cHavajna TPOBONMJIM TIpenapaTuBHyw xupanbHyilo BOXX ¢
UCIIOJIb30BAHUEM METOJa, onucaHHoro B nmpumepe 72. Onny ¢pakunuro (R = 5.5-6.5
MUH.) JIOMOJHUTEIbHO pa3felisiid C MOMOIIBI0 IPYyroi mpernapaTUBHONH XHUpaJbHOH
BOXX (meron cm. nmpumep 74) c moaydeHuemM 37 MI yKa3aHHOTO B 3arojOBKe
COeMHEHUs cTepeonsomepa 4.

Ananutndeckas xupanpHas BOXX: Ry = 7.23 musn.

Onruyeckoe Bpamenue. [a]p = -24.97° +/- 0.50° (¢ = 1.0 r/ 100 mn B
xjopodopme).

'H-AAMP (400 MI'n, AMCO-d6) menpra [M.1.]: 0.697 (2.05), 0.742 (1.32), 0.760
(1.30), 0.832 (0.55), 0.851 (0.74), 0.973 (0.66), 0.984 (0.67), 0.991 (0.96), 0.999
(0.64), 1.009 (0.72), 1.026 (0.75), 1.042 (0.77), 1.070 (0.82), 1.088 (1.27), 1.106
(1.27), 1.151 (4.27), 1.232 (4.01), 1.293 (1.22), 1.358 (5.91), 1.373 (6.07), 1.894
(0.71), 1.921 (1.28), 1.948 (0.80), 1.959 (1.52), 1.988 (0.82), 1.995 (0.85), 2.017
(0.51), 2.181 (10.00), 2.322 (0.74), 2.326 (0.99), 2.331 (0.74), 2.522 (4.96), 2.643
(0.98), 2.669 (1.77), 2.749 (0.99), 2.777 (0.93), 2.849 (0.99), 2.865 (2.18), 2.882
(1.43), 3.408 (1.14), 3.424 (1.91), 3.640 (0.51), 3.663 (0.93), 3.668 (0.95), 3.692
(0.56), 3.718 (0.67), 3.730 (0.69), 3.743 (0.64), 3.750 (0.64), 3.891 (16.00), 3.969
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(0.87), 3.993 (0.79), 4.638 (0.82), 4.653 (1.03), 4.667 (0.80), 6.145 (1.44), 6.154
(1.38), 6.161 (1.41), 6.169 (1.51), 6.681 (0.63), 6.693 (5.87), 6.701 (2.92), 6.709
(2.49), 6.729 (0.47), 7.162 (1.85), 7.300 (1.91), 7.313 (1.96), 7.520 (3.80), 7.990
(1.46), 8.002 (1.40), 8.402 (2.29), 11.110 (1.99).

XKX-MC (meton 6): Ry = 0.53 mun; MC (ESI nonoxur.): m/z = 512 [M+H]".

SKCHOEPUMEHTAJBHBIN PA3JEJ - BHOJIOTHYECKHUE AHAJHU3BI

DapMaKOIOTHYECKYI aKTUBHOCTh COCIMHEHHH B COOTBETCTBUU C M300pEeTeHUEM
MOJKHO OI€HHTb C HCIIOJIb30BAaHHEM aHAaJM30B in Vilro W/ Wiau in Vivo, W3BECTHBIX
CIEeNHNAJUCTy B JaHHOW oOnacTu TexHUKU. Clenyromue HUXKE MPUMEpPbl OMUCHIBAIOT
OMOJIOTHYECKYI0 aKTHBHOCTb COEJUHEHUH B COOTBETCTBHU C H300pEeTeHUEM, HE
OTPaHUYHUBAsS €ro 00beM KaKUM-JIH00 00pa3om.

[Ipumepsl - COEAMHEHUS B COOTBETCTBUU C H300pPETEHHEM TECTHPOBAIH B
BBIOpAHHBIX OMOJIOTMYECKUX aHAIW3aX OIHMH WJH HECKOJBbKO pa3. B ciywasx, xorma
TECTUPOBAHUE BBIMOJHSIN OoJiee ONHOTO pasa, AaHHbIE cOOOmaTCs NTHOO B BUIE
CpeAHUX 3Ha4YeHUH, TUOO0 B BUJAE MEAUAHHBIX 3HAUEHUMN, I/1e

J cpeaHee 3HAYeHHWE, TaKXKe Ha3blBAa€MO€ CpPEIHHM apUPMETHUECKUM
3HAYEeHHEM, O3Ha4aeT CYMMY I[IOJYYEHHBIX 3HA4YEHWH, [EJeHHYI0 Ha YHUCIO
IPOBEEHHBIX TECTOB, U

J MeUaHHOEe 3HaY€HHE O3HA4YaeT CPEAMHHOE YUCJIO I'PYINIbl 3HAUYCHUN NpHU
paHXXHpPOBKE B MOpsAKe Bo3pacTaHus uiau yObiBanus. Ecnu 4uciao 3HayeHud B
MacCUB€ JaHHBIX HEUETHOE, MeIMaHa sIBJsAETCS CPeJUHHBIM 3HaueHueM. Eciu uducio
3HAYEHHH B MAaCCHBE JAHHBIX YETHOE, MEAUaHa SIBJISAETCA CPEIHUM apUPMETHYECKUM
IBYX CPENMHHBIX 3HAYEHHH.

[IpuMepsl CHHTE3UPOBAIM OJUH MJIM HECKOJNBbKO pa3. Korma cuHTe3 mpoBoauiu
Oosiee yeM OIMH pa3, AAHHBIE W3 OHMOJOTHYECKUX aHAJIU30B MPEACTABISIOT COOOH
CpeaHUe 3HAYEeHUs WM MeJUaHHbIe 3HAYEHHS, PACCUUTAHHBIE C HCIIOJIb30BAHUEM
MaCCHUBOB JIaHHBIX, MOJYYEHHBIX MPU TECTUPOBAHUAX OJHOW MJIM HECKOJbKUX MapTHIH
CUHTE3a.

AKTHUBHOCTb in Vilro COEAUHEHUN HACTOSLIEro H300peTeHUss MOXKeT OBITh
POJEMOHCTPHPOBAHA B CIEAYIOIINX aHATH3AX:

Ikcnpeccust U ouucTka 0eaxkoB EGFR, ucnonb3yeMbIXx B 0MOXMMHYECKHX
AaHAJIN3aX KHHA3HOH AKTHBHOCTH

Paznuuneie Oenkm EGFR, wucnone3yemMble B OHOXMMHYECKHX aHaJIN3ax

I/IHFI/I6I/IpOBaHI/I${ KHHA3HOU AKTUBHOCTH, TIOJYy4YaJix CBOUMMHU CUHJIIaMH, OCYLICCTBJIAA
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JKCIIPECCUI0 B KJIETKaX HACEKOMBIX C HCIOJb30BaHHEM OaKyJOBHUPYCHOH CHCTEMBI U
NOCJENYIOMYI0 OYUCTKY, KaK ONHUCAHO B CIEAYIIUX naparpadax.

DKCIpPEeCCUOHHbIE KOHCTPYKLHUMU:

Monekynsl k/IHK, xomupyromue pas3iudHbie MOCIEIOBATENIbHOCTU OENKOB H3
EGFR uenosexka (P00533) onTUMHU3UpOBaNM s SKCIPECCUU B DYKAPUOTHUECKHUX
KJIeTKax U cuHTe3upoBanu ¢ nomombio GeneArt Technology B Life Technologies.

Otu nocaenosarenbHocTH JJHK konupoBanu cieayrouiue mocieaoBaTeIbHOCTH:

Kouctpykuuss EGFR #1, amunokucnorst R669 - A1210

Koncrpykuus EGFR #2, amubokucnorer R669 - Al1210 u wuHCepuuio
aMUHOKHUCJIOTHON nocnenosarenbHoctu ASV mexay V769 u D770

Koncrpyknus EGFR #3, amunokucnorer R669 - Al1210 u wuHCepuuio
aMUHOKHUCJIOTHON nocnenosarenbHoct SVD mexay D770 u N771

HononuutenpHo Bee KOHCTpYKuu EGFR #1 - #3 xonupoBanu: Ha N-KOHLE CalT
pacuermienus nporeasoii TEV (Bupyc rpasuposku Tadaka) (DYDIPTTENLYFQG),
Ha C-KOHIIe ABa CTOM-KOAOHA U JOMOJHUTENbHO 5’ U 3’ mocnenoBatenbHOCcTH att-J[HK
171 KIOHMPOBAaHUS C MOMOINBIO cucTeMbl Gateway.

Kaxnyro u3 gerpipex koHcTpykumuii EFGR cyOkyioHupoBanu ¢ MCHoONb30BaHHEM
texHonoruu Gateway B BekTOp HasHaueHus pD-Insl. Bexktop pD-Insl mpeacrasnusier
coboii OakynoBupycHbI TpaHCchepHbIE BekTop (Ha ocHOBe BekTtopa pVL1393,
Pharmingen), xortopsiii obOecneunBaer N-koHueBoe ciusHue GST-meTkn ¢
UHTErPUPOBAHHON IeHHON KOHCTpyKuueil. COOTBETCTBYIOINE TPAaHCPEPHBIE BEKTOPBI
Obutn HazBaHbl pD-Ins1  EGFR #1, pD-Ins1  EGFR #2, pD-Ins1  EGFR #3.

AMUHOKHUCTOTHBIE TocnenoBatenbHocTu EGFR:

GST-EGFR #1 (dukuii Tumn)

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGL
EFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISMLEGAVLDIRYG
VSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFMLYDA
LDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYIAWPLQGWQATFG
GGDHPPKSDPITSLYKKAGSDYDIPTTTENLYFQGRRRHIVRKRTLRRLLQEREL
VEPLTPSGEAPNQALLRILKETEFKKIKVLGSGAFGTVYKGLWIPEGEKVKIPVATI
KELREATSPKANKEILDEAYVMASVDNPHVCRLLGICLTSTVQLITQLMPFGCLL
DYVREHKDNIGSQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKTPQHV
KITDFGLAKLLGAEEKEYHAEGGKVPIKWMALESILHRIYTHQSDVWSYGVTV
WELMTFGSKPYDGIPASEISSILEKGERLPQPPICTIDVYMIMVKCWMIDADSRP
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KFRELIIEFSKMARDPQRYLVIQGDERMHLPSPTDSNFYRALMDEEDMDDVVDA
DEYLIPQQGFFSSPSTSRTPLLSSLSATSNNSTVACIDRNGLQSCPIKEDSFLQRYS
SDPTGALTEDSIDDTFLPVPEYINQSVPKRPAGSVQNPVYHNQPLNPAPSRDPHY
QDPHSTAVGNPEYLNTVQPTCVNSTFDSPAHWAQKGSHQISLDNPDYQQDFFP
KEAKPNGIFKGSTAENAEYLRVAPQSSEFIGA

GST-EGFR #2 (ASV mexay V769 u D770)

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGL
EFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISMLEGAVLDIRYG
VSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFMLYDA
LDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYTAWPLQGWQATFG
GGDHPPKSDPITSLYKKAGSDYDIPTTTENLYFQGRRRHIVRKRTLRRLLQEREL
VEPLTPSGEAPNQALLRILKETEFKKIKVLGSGAFGTVYKGLWIPEGEKVKIPVAI
KELREATSPKANKEILDEAYVMASVASVDNPHVCRLLGICLTSTVQLITQLMPF
GCLLDYVREHKDNIGSQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKT
PQHVKITDFGLAKLLGAEEKEYHAEGGKVPIKWMALESILHRIYTHQSDVWSY
GVTVWELMTFGSKPYDGIPASEISSILEKGERLPQPPICTIDVYMIMVKCWMIDA
DSRPKFRELIIEFSKMARDPQRYLVIQGDERMHLPSPTDSNFYRALMDEEDMDD
VVDADEYLIPQQGFFSSPSTSRTPLLSSLSATSNNSTVACIDRNGLQSCPIKEDSFL
QRYSSDPTGALTEDSIDDTFLPVPEYINQSVPKRPAGSVQNPVYHNQPLNPAPSR
DPHYQDPHSTAVGNPEYLNTVQPTCVNSTFDSPAHWAQKGSHQISLDNPDYQQ
DFFPKEAKPNGIFKGSTAENAEYLRVAPQSSEFIGA

GST-EGFR #3 (SVD mexay D770 u N771)

MSPILGYWKIKGLVQPTRLLLEYLEEKYEEHLYERDEGDKWRNKKFELGL
EFPNLPYYIDGDVKLTQSMAIIRYIADKHNMLGGCPKERAEISMLEGAVLDIRYG
VSRIAYSKDFETLKVDFLSKLPEMLKMFEDRLCHKTYLNGDHVTHPDFMLYDA
LDVVLYMDPMCLDAFPKLVCFKKRIEAIPQIDKYLKSSKYTAWPLQGWQATFG
GGDHPPKSDPITSLYKKAGSDYDIPTTTENLYFQGRRRHIVRKRTLRRLLQEREL
VEPLTPSGEAPNQALLRILKETEFKKIKVLGSGAFGTVYKGLWIPEGEKVKIPVAI
KELREATSPKANKEILDEAYVMASVDSVDNPHVCRLLGICLTSTVQLITQLMPF
GCLLDY VREHKDNIGSQYLLNWCVQIAKGMNYLEDRRLVHRDLAARNVLVKT
PQHVKITDFGLAKLLGAEEKEYHAEGGKVPIKWMALESILHRIYTHQSDVWSY
GVTVWELMTFGSKPYDGIPASEISSILEKGERLPQPPICTIDVYMIMVKCWMIDA
DSRPKFRELIIEFSKMARDPQRYLVIQGDERMHLPSPTDSNFYRALMDEEDMDD
VVDADEYLIPQQGFFSSPSTSRTPLLSSLSATSNNSTVACIDRNGLQSCPIKEDSFL
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QRYSSDPTGALTEDSIDDTFLPVPEYINQSVPKRPAGSVQNPVYHNQPLNPAPSR
DPHYQDPHSTAVGNPEYLNTVQPTCVNSTFDSPAHWAQKGSHQISLDNPDYQQ
DFFPKEAKPNGIFKGSTAENAEYLRVAPQSSEFIGA

[Mony4yeHne peKOMOUHAHTHOrO OAKyJIOBUPYCA:

B oTmenpHBIX moxxomax KaXIbIH M3 Tpex TpPaHCPEpPHBIX BEKTOPOB
kotpanchuuposanu B kietkax Sf9 mocpenctsom JHK Gakynosupyca (Flashbac Gold
DNA, Oxford Expression Technologies) ¢ ucnoaszoBanuem Fugene HD (Roche).
Uepes 5 npgHell cymepHaTaHT TPAaHCPUIMPOBAHHBIX  KJIETOK,  COJAEPIKAIIHX
pekoMOMHaHTHBIH  OakynoBupyc, komupyromwuii  pasiamuHble EGFR  Oenkwn,
UCIIONb30BANHN JUIsl JajbHeWImero nHGUOupoBaHus kiaeTok Sf9 nna ammaudukanuu
BUPYCAa, IPU 3TOM TUTP BUPYCA KOHTPOJUPOBaIH ¢ nomowbro KIILP.

Oxcnpeccust EGFR B knerkax Sf9 ¢ ucnonp3oBanuem Ouopeakropa:

Knerkn Sf9, xynpruBupyembie (cpena Insect-xpress, Lonza, 27 °C) B
buopeakrope Wave C OZHOPA30BBIM KYJbTYPAJIbHBIM MEIIKOM HH()pULHPOBAIU MPHU
IUIOTHOCTH KJeTOK 106 KJIETOK/MJI OXHUM U3 HCXOAHBIX PEKOMOMHAHTHBIX
0aKkyJOBUPYCOB IPHU MHOXKECTBEHHOCTH HHPUUMpOBaHWs 1 W MHKyOuMpoBanum B
teueHue 48 4. Benen 3a 3TuM KieTkH coOupanu ¢ MOMOULIBIO LHEHTPU(PYTUPOBAHUS U
KJIETOUHYIO Maccy 3aMmopaxkusaiu npu -80 °C.

Ounctka ciauteix 0enkos GST-EGFR:

Ounctky cauteix OenkoB GST-EGFR ycnmemHO BBINOJTHAAN € IOMOIIBIO
appunHOM xpomartorpaduu ¢ HCHIOJb30BAHUEM TJIYTATHOH-Ce(HapO3HONW MaTPHIbI
Glutathion Sepharose 4B (GE Healthcare Life Sciences).

OcaxnenHble uneHTpuyrupoBaHueM KIeTKH (M3 4 1 KJIETOYHOH KYJIbTYpHI)
pecycnenaupoBanu B nusupyoouem oypepe (50 MM HEPES pH 7.4, 150 MM NaCl, 5
% rnunepuna, 1| MM MgCl,, 1 MM MnCl,, 0.5 MM Na3VO,4) 1 nu3upoBaiu, BbITOTHSS
LUKJI 3aMOPa’KMBAHHUS M OTTAUBAHHS C IMOCIEAYIOIIUM HHKYOMpPOBAaHHEM Ha JIbAY B
teueHue 60 mua. CynepHatanT ueHrpudyruposanu npu 4000 x g B teueHue 30 MuH.
npu 4 °C. 3arem cynepHaTaHT MHKYOHUPOBAJIH C TJIYTaTHOH-cedapO3HOHW MaTpHIel
Glutathion Sepharose 4B (B cTeknsiHHOM OyTiie, BpamjammeMcsi B TeueHUe 16 4acos
npu 4 °C) nnsa ceaseiBanus ciautoro Oenka GST EGFR, npombiBanu mpoOMBIBOYHBIM
Oydepom u B 3aKkNIF0OUEHHE CBS3AHHBIM OEJIOK 3IOMPOBANIN, UCIOIb3Ys 3ITHOUPYIOIIHN
oydpep (musupyromuit Oydep miuroc 25 MM riayTraTHoHA), U TMOIBEPrajv IIOKOBOH

3aMOPO3KHU KUAKHUM a30TOM.
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AHanu3 kuHa3HoH akTuBHocTu WT-EGFR

NHrnOupyomyw aKTUBHOCTh COEIMHEHHMI HacTosmero u300peTeHus 1o
OTHOWLIEHUIO K penentopy snuaepmaibHoro ¢axropa pocta (EGFR) mukoro Tuma
KOJIMUECTBEHHO OlleHuBaJu ¢ ucnoab3oBanueM EGFR ananau3a na ocHoBe TR-FRET,
KaK OIMHMCAHO B CIEAYIIUX naparpadax.

PexomOuHaHTHBIN ciuThiil Oenok N-KOHLIEBOM riuyTatuoH-S-Tpancdepasnsl (GST)
u pparmenta EGFR udenoseka (amunokuciorsel R669 - A1210), sxkcnpeccupOBaHHBIN B
Sf9 kneTkax HACEKOMBIX M OYUINEHHBbIH ¢ moMmoubio adduHHON Xpomartorpaduu c
UCIIOJb30BAHUEM TJYTATHOH-Cepapo3bl, KaK ONHCAHO BBIIIE, HCIOJb30BAIU B
KadyecTBe KHHa3bl. B kadecTtBe cyOcTpata s KMHA3HOH pEaKUHH HCIOJb30BAIU
omoruHmnupoanubelii  nentua  OmoTHH-AhX-AEEEEYFELVAKKK  (C-xomenn B
aMHUJTHOW (opMe), KOTOPBIH MOKHO NMpUOOpecTH, HanpuMep, y komnanuu Biosynthan
GmbH (bepaun-byx, I'epmanus).

Hnsa nposeaenus ananusza 50 Hn1 100-xpaTHO KOHLEHTPUPOBAHHOIO pacTBOpa
tectupyemoro coenuHenuss B JIMCO nuneruposanu au0o B 4YepHBIH Mallo0OBEMHBIN
384-n1yHOYHBIH MHKPOTHTPOBAJbHBIM NJaHImET, JUOO0 B UepHBIH 1536-1yHOUHBIH
MUKPOTUTpOBaNbHbIN muaHmer (06a - Greiner Bio-One, ®@pukkenxayseH, [ epmanus),
nobasnsanu 2 mkn pactBopa EGFR B Bonnom Oydepe nnsa ananuza [50 MM Hepes pH
7.0, 10 MM MgCl,, 1 MM gutnorpeuton, 0.5 MM EGTA, 0.3 MM akTuBHpPOBaHHBIN
oproBananat Hatpusi, 0.005 % (mac./006.) OblYbero ChHIBOPOTOYHOTO albOyMHHA,
0.005% (06./06.) TBuH-20], u cMech nHKyOMpoBanu B TeueHue 15 mun npu 22°C nns
oOecrieueHuss MPENBAPUTEIBHOIO  CBS3BIBAHMUS  TECTHPYEMBIX COEAMHEHUH C
dbepMeHTOM Tmepen HadajloM KHHA3HOW peakiuu. 3aTeM KHHA3HYI PEeaKIuio
3amyckanu myteM nobaBieHus 3 MKJ pactBopa aneHo3uHTpudochara (ATD, 3.33 MM
=> KOHeYHas KOHI. B 5 MKJ oObema IUis aHalu3a coctaBisijga 2 MM) u cybctpara
(1.67 MxM => kKoHeYHast KOHL. B 5 MKJI oObema sl aHaliu3a cocTapisia 1 MkM) B
Oydep nns ananmsa, U MOJYUEHHYIO B pe3yjbTare CMeCh MHKYOMPOBaJM B TEUYEHUE
Bpemenu peakuuu 30 muH npu 22°C. Konnentpauuto EGFR koppexktupoBanu B
3aBHCUMOCTH OT AaKTHBHOCTH TMapTHH (epMeHTa U BBIOMpATU MOAXOASLIECH IS
obecrieueHUsT OCYIIECTBJIECHUS aHalW3a B JUHEHHOM JMama3oHE, THUIHYHAs
KOHIIEHTpanus cocTapisiia 7.6 nr/Mki. Peakuuio octaHaBiuBaiu nyTeM n00aBieHUs 3
Mk pactBopa HTRF pearentoB ans nerekruposanus (83.3 HM crpentaBugua-XL665
[Cisbio Bioassays, Komone, ®pannusi] u 1.67 eM PT66-Tb-kpunrar, medeHHOe

kpunratoM tepOust antuteno k gocoruposuny or Cisbio Bioassays [B3amen PT66
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Tb kpunrara Takxke MoxkHO ucnojab3oBaTh PT66 Eu xenat ot Perkin Elmer]) B BogHOM
pactBope OATA (1333 MM DATA, 0.2 % (mac./06.) Oblubero ChIBOPOTOYHOTO
anpOymuna B 50 MM HEPES pH 7.5).

ITony4yeHHyl0 B pe3yiabTaTe cMech MHKyOupoBaiu B TeueHue 1 u mpu 22°C,
yTOoOBl  00€CmeynuTh CBsI3bIBAHWE OMOTHHHJIHMPOBAHHOTO  (ocdopHiInpoOBaHHOTO
nentuaa co crpentaBUAMHOM-XL665 u PT66-Tb-kpuntatom. Bceaen 3a stum
Konn4ecTBO  (hochopuaupoBaHHOrO CyOCTpaTa OLEHUBAIU TNYyTEM H3MEpPEHHUs
pe3oHaHCHOTO mepeHoca sHeprum ot PT66-Tb-kpunrara x crpentaBununy-XL665.
Takum oOpaszom, ucnyckanue (IyopecUeHIUH Ha JUIMHAX BOJH 620 HM u 665 HM
nocie Bo30yxnenuss Ha 337 HM m3mepsniu B HTRF cuursiBaromem yctpoiicTse,
Hanpumep, Pherastar (BMG Labtechnologies, Oddendypr, 'epmanus) unu Viewlux
(Perkin-Elmer). CooTHOomeHne 3HAYEHUN HCMyCKAHMS HAa JJIMHAX BOJH 665 HM u 622
HM TpUHUMAJd B KadecTBe Mepbl KojuuecTBa (ocHOpPUIMPOBAHHOTO cyOcTpara.
JanHble HoOpManuzoBanu (¢dpepMeHTaTHBHAas peakuus 0Oe3 wuHrubutopa = 0 %
UHrUOUpOBaHME, BCE NPyrue KOMIIOHEHTHI A aHainu3a, HO Oe3 ¢pepmenta = 100 %
uHruouposanue). OOBIYHO TECTHPYEMble COEIMHEHMs] TECTHPOBAJINU HAa OAHOM U TOM
K€ MUKPOTUTPOBAJIBHOM IJIaHUieTe B 11 pasnuyHbIX KOHLEHTpPALUSIX B AUANA30HE OT
20 MxM no 0.07 eM (20 mxM, 5.7 mxM, 1.6 mxM, 0.47 mxM, 0.13 mxM, 38 uM, 11
HM, 3.1 sM, 0.9 uM, 0.25 sM u 0.07 HM, cepuu pa3BeneHUN, NPUTOTOBJIECHHBIE
OTAEJBbHO Mepen aHaiau3oMm, ucxoas u3 ypobHs 100-kpaTHO KOHLEHTPUPOBAHHBIX
pactBopoB B JIMCO nyreM cepuiiHbIX pa3BeAeHUH, TOUHbIE KOHLEHTPALUH MOTYT
BapbUPOBATHCS B 3aBHCUMOCTH OT HUCIOJb3YEeMbIX YCTPOWCTB IJis MUIETHPOBAHUS) B
AyOMupyoOmuX 3HAYEHHSIX JUI  KaXJOHW KoHUeHTpauuw, U 3HadeHus [Cs
pPacCYUTHIBAJIM C UCIOJIb30BaAHUEM MporpaMMHOro odecneuenus Genedata Screener™,

AHanu3 kuHa3Ho#l akTuBHOCTH MyTaHTa EGFR no 3k30ny 20
(D770_N771insSVD)

UHrnOupyomyn aKTHUBHOCTh COEIMHEHHH HACcTOSLIEro u300peTeHus 1o
OTHOIWICHHUIO K peuentopy smnuaepmaibHoro ¢akrtopa pocra (EGFR) ¢ uHcepumei
AMUHOKHUCJIOTHOHN mocaenoBatenbHoCTH SVD mexny D770 u N771 konu4ecTBEHHO
OLIEHUBAJIM C UCIOJIb30BAHWEM aHajn3a KMHa3HOW akTUBHOCTH Ha ocHOBe TR-FRET,
KaK OMHMCAHO B CIEAYIOIINX naparpadax.

PexoMOuHaHTHBIN CIUTHIN 0enok N-KOHLIEeBO# riayraruoH-S-tpancdepassl (GST)
u pparmenta Bapuanta EGFR uenoseka (amunokucnorsl R669 - A1210 ¢ uncepuueit

aMHUHOKHCJIOTHOH nocnenosarenbHoctu SVD mexay D770 u N771 ("EGFR ins
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SVD"), skcnipeccupoBaHHbIi B Sf9 KjleTkaX HACEKOMBIX U OUHIIEHHBIN ¢ TOMOIIBIO
adppunHOM XpomaTtorpaduu ¢ UCTIOIb30BAHUEM IIYTATHOH-Ce(Papo3bl, KAK OMHUCAHO
BbIIIE, UCIIOJIB30BAJIM B KaueCcTBe KMHAa3bl. B kauecTse cyOcTpaTa 1 KMHA3HON
peakuy UCIOIb30BaIN OMOTUHUINPOBAHHBIN entua OnoTuH-Ahx-
AEEEEYFELVAKKK (C-xonen B aMuIHON popmMe), KOTOPBII MOKHO MPHOOPECTH,
Hanpumep, y komnanuu Biosynthan GmbH (bepaun-byx, I'epmanus).

Jna nposeaenust ananusza 50 Ha 100-xpaTHO KOHLEHTPUPOBAHHOIO pacTBOpa
tectupyemoro coenuHenuss B JIMCO nunerupoBaiu aub0 B YEepHBIH Mallo0OBEMHBIN
384-n1yHOYHBIH MHUKPOTHTPOBAJbHBIA NJAHIIET, JUOO B UepHBIH 1536-1yHOUHBIH
MUKPOTUTpPOBaNbHBbIN MmiaHmeT (06a - Greiner Bio-One, ®@pukkenxayseH, [ epmanus),
nobasysinu 2 Mkia pactBopa EGFR B BogHom Oydepe ans ananmusa [SO MM Hepes pH
7.0, 10 MM MgCl,, 1 MM putuorpeuton, 0.5 MM EGTA, 0.3 MM akTUBUpPOBAHHBIH
oproBaHanat Hatpusi, 0.005 % (mac./06.) ObUBEro CHIBOPOTOYHOTO albOyMUHA,
0.005% (06./06.) TBUH-20], U cMech nHKyOHMpoBanu B Tedenue 15 mun npu 22°C pns
obecrieueHuss TNPEIBAPUTEIBHOTO  CBS3BIBAHHMS  TECTUPYEMBIX COEOUHEHUH C
dbepMeHTOM Tepen HadajloM KHHA3HOM peaknuu. 3aTeM KHHAa3HYI PpPEaKIUio
3amyckanu nyteM nobaBieHus 3 MKJ pactBopa aneHo3uHTpudocdara (ATO, 3.33 MM
=> KOHeYHas KOHI. B 5 MKJ o0beMa IJisg aHajau3a cocrasisiia 2 MM) u cybcrpara
(1.67 MmxkM => KOHed4Hasi KOHI[. B 5 MKJ oObeMa IJis aHalin3a cocTaBisuia | MkM) B
Oybep nns aHanus3a, M MOJYYEHHYIO B Pe3yjbTaTe CMeCh MHKYOHpPOBAJIU B TEYEHUE
BpemeHu peakuun 30 muH npu 22°C. Konumentpauuto EGFR koppextuposanu B
3aBUCHMOCTH OT AaKTHBHOCTH MNapTuH (epMeHTa ¥ BbIOMpANM NOAXONSINEH s
obecrieueHuss OCYIIECTBJECHHUS aHaluW3a B JUHEHHOM JMana3oHe, THUIHUYHAs
KOHIIEHTpausl cocTanisina 15 nr/mkn. Peakuuio ocTaHaBIMBAJIU MyTeM NOOaBIeHHS 3
Mk pactBopa HTRF pearentos ans nerekruposanus (83.3 HM crpentaBugua-XL665
[Cisbio Bioassays, Komone, ®pannusi] u 1.67 eM PT66-Tb-kpunrar, medeHHOe
kpunrtatoM Tepbust antuteno k pochoruposuny or Cisbio Bioassays [Bzamen PT66
Tb kpunrara Takke MOkHO ucnojb3oBath PT66 Eu xenat ot Perkin Elmer]) B BonHOM
pacteope JOATA (1333 MM DATA, 0.2 % (mac./06.) Oblubero ChIBOPOTOYHOTO
anpOymuna B S0 MM HEPES pH 7.5).

[TonyueHHy B pe3yibTaTe cMech HHKyOupoBamm B TeueHue | u mpu 22°C,
qyT0OBl  00€CrnedYuTh CBS3bIBAHHE OUOTHHHJIMPOBAHHOTO  (HocHOpHUINPOBAHHOTO
nentuna co crpentaBuguHOM-XL665 u PT66-Tb-kpuntatrom. Benex 3a sTtum

konn4ecTBO  (ochopunaupoBaHHOrO CyOCTpaTa OLEHUBAIU MYyTEM H3MEpPEHHUS
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pesoHaHCHOTO mepeHoca sHepruu ot PT66-Tb-kpunrara x crpentaBununy-XL665.
Takum oOpaszom, ucnyckanue (GIyopecUeHIUHM Ha JJIHMHAX BOJH 620 HM u 665 HM
nocie Bo30yxaeHus Ha 337 HM usmepsnu B HTRF cuutsiBaromem yctpoiicTse,
Hanpumep, Pherastar (BMG Labtechnologies, OpdenOypr, I'epmanus) unu Viewlux
(Perkin-Elmer). CooTHOmeHne 3HaYeHUH UCIYCKAHUS Ha JJIMHAX BOJH 665 HM u 622
HM IPpUHHUMAJIH B KadecTBe Mepbl kosunuuectBa ¢ochopunaupoBaHHOro cyberpara.
JlanHble HOpManu3oBanu ((pepMeHTaTHBHAas peakuus 0Oe3 wuHruburopa = 0 %
UHrUOMpOBaHME, BCE NPyrue KOMIIOHEHTHI g aHaiausa, HO Oe3 dpepmenta = 100 %
uHruouposanue). OOBIYHO TECTUPYEMbIe COCIMHEHHS] TECTHPOBAJIU Ha OAHOM U TOM
K€ MUKPOTUTPOBAJIBHOM IjaHmeTe B 11 pasnuyHbIX KOHLEHTpPALUsIX B AUANA30HE OT
20 MxM no 0.07 eM (20 mxM, 5.7 mxM, 1.6 mxM, 0.47 mxM, 0.13 mxM, 38 uM, 11
HM, 3.1 sM, 0.9 uM, 0.25 sM u 0.07 HM, cepumu pa3BeNEeHUI, NPUTOTOBJIEHHbBIE
OTAENBHO Mepen aHalau3oM, ucxoas u3 ypoBHs 100-kpaTHO KOHLEHTPHUPOBAHHBIX
pactBopoB B JIMCO nyTem cepuiHBIX pa3BeAeHHUIN, TOUYHble KOHLEHTpPALUUM MOTYT
BApbHPOBATHCSA B 3aBHCHMOCTH OT HCIIOJIB3YEMBIX YCTPONCTB U MHUIETUPOBAHUS ) B
ayOnmupyromux 3HA4YEHHSAX I8 KaXAoH KoHUeHTpauuw, u 3HadeHus [Csg
paccUYUTHIBAJIN C UCIIOJIb30BaHUEM mporpamMmMmHoro obecneuenus: Genedata Screener™,

AHanu3 kuHa3HoH akTuBHOCTH MyTaHTa EGFR no 3k3ony 20
(V769_D770insASYV)

WHrubupyomyo akTHUBHOCTb COEJUHEHUH HACTOSALIEero H300peTeHus 1o
OTHOWIEHMIO K peuentopy snupepmanbHoro ¢akropa pocra (EGFR) ¢ uncepuuei
AMUHOKHUCJIOTHOHN mocaenoBatenbHOCTH ASV mexny V769 u D770 konu4ecTBEHHO
OLIEHWBAJIM C HCITOJIb30BAHWEM aHajn3a KMHa3HOW akTHBHOCTH Ha ocHOBe TR-FRET,
KaK OMHCAHO B CIENYIIINX naparpadax.

PexoMOWHaHTHBIN CIUTHIN Oenok N-KOHIEBO# riayratuoH-S-tpanchepassl (GST)
u pparmenta Bapuanta EGFR uenoseka (amunokuciorsl R669 - A1210 ¢ uncepuueit
aMHUHOKHCJIOTHOH nocnenosarenbHocT ASV mexay V769 u D770 ("EGFR ins
ASV"), skcnipeccupoBaHHbBIN B SO ki1eTkax HACEKOMBIX U OYUINEHHBIH C MTOMOIIBIO
adhpunHOM XpomaTorpaduu C UCTIOIb30BAHUEM IIYTATHOH-Ce(apo3bl, KaK OMUCAHO
BBIIIE, HCIIOJIb30BANIM B KaueCcTBE KMHA3bl. B kayecTBe cyOcTpaTa 1t KHHA3HOU
peaKI UM UCIOJIb30BaTH OMOTHHUIMPOBAHHBIN enTu OnoTuH-Ahx-
AEEEEYFELVAKKK (C-koner B aMuaHOH popme), KOTOPBIH MOXKHO MPHOOPECTH,

Harpumep, y komnanuu Biosynthan GmbH (bepnaun-byx, I'epmanus).
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Hna nposenenust ananusza 50 Ha 100-xpaTHO KOHUEHTPUPOBAHHOIO pacTBOpa
tectupyemoro coenuHenuss B JIMCO nuneruposanu nuO0 B 4epHBIH MalloOOBEMHBIN
384-1yHOYHBIH MHKPOTUTPOBAJbHBIN MJIaHIIEeT, JUOO0 B depHBIl 1536-1yHOUHBIH
MUKpPOTUTpPOBaNbHBIN muaHmeT (06a - Greiner Bio-One, ®@pukkenxaysen, ['epmanus),
nobasnsnu 2 mka pactBopa EGFR B Bonnom Oydepe nns ananuza [SO MM Hepes pH
7.0, 10 MM MgCl,, 1 MM gutunorpeuton, 0.5 MM EGTA, 0.3 MM akTHBHpPOBAHHBIN
oproBananat Hatpus, 0.005 % (mac./06.) OblYbero ChHIBOPOTOYHOrO aJbOYMHHA,
0.005% (06./06.) TBUH-20], U cMech uHKyOHpoBanu B TeyeHue 15 muu npu 22°C pns
obecrieueHuss NPEIBAPUTEILHOTO  CBS3BIBAHHS  TECTHUPYEMBIX COEOUHEHUH C
dbepMeHTOM TMepen HadajloM KHHA3HOHW peakUuu. 3aTeM KHHA3HYI pPEaKIuio
3amyckanu myteMm nobaBieHus 3 MKJ pactBopa aneHo3uHTpudochara (ATD, 3.33 MM
=> KOHEeYHas KOHI. B 5 MKJ o0beMa IJisg aHajgu3a cocrasisiia 2 MM) u cybctpara
(1.67 MxM => kKoHeYHast KOHL. B 5 MKJ oObema sl aHalu3a cocTtapisia 1| MKkM) B
Oydep nns ananmsa, U MOJYUEHHYIO B pe3yjbTare CMeCh MHKYOHMPOBalM B TEUYEHHUE
Bpemenu peakuuu 30 muH npu 22°C. Konunentpauuwo EGFR koppexktuposanu B
3aBHCUMOCTH OT AaKTHBHOCTH TMapTHH (epMeHTa U BBIOMpATU MOAXOASLIECH IS
obecrieueHuss OCYIIECTBJIECHHUS aHaluW3a B JIMHEHHOM JAWana3oHe, TUIHYHAs
KOHIIEHTpalus cocTapisia 2.5 nr/Mki. Peakuiuio octaHaBiuBanyu nyTeM no0aBieHus 3
Mk pactBopa HTRF pearentos ans nerexrupoBanus (83.3 HM crpentaBugua-XL665
[Cisbio Bioassays, Komone, ®panuusi] u 1.67 uM PT66-Tb-kpunratr, MeueHHOE
KpunratoMm tepbus antureno k antudocporuposuny or Cisbio Bioassays [Bzamen
PT66 Tb kpunrata Takxke MOXHO ucnoib3oBatb PT66 Eu xenat ot Perkin Elmer]) B
BogHoM pactBope OJJTA (1333 mM JJATA, 02 % (mac./06.) Oprubero
ceiBOpoTOYHOTO anbOymuna B SO MM HEPES pH 7.5).

IMTonydeHHyo B pe3yibTaTe cMech HHKyOupoBanu B TeueHue | 4 mpu 22°C,
yToOBl 00€ecrnmedynTh CBSI3bIBAHUE OWOTHHIJIMPOBAHHOTO  (ocOpHIMPOBAHHOTO
nentuna co crpentaBuguHOM-XL665 u PT66-Tb-kpuntatrom. Benen 3a stum
konn4ecTBO (ochopunupoBaHHOro CyOCTpaTa OLEHUBAIM TyTeM H3MEpPEHUs
pe3oHaHCHOTO mepeHoca 3Hepruu ot PT66-Tb-kpunrara x crpentaBunuHy-XL665.
Takum oOpaszom, ucnyckanue (iayopecUeHIUHM Ha IJIuHAX BOJH 620 HM u 665 HM
nocie Bo30yxnenuss Ha 337 HM m3mepsnu B HTRF cuurteiBaromem yctpoiicTse,
Hanpumep, Pherastar (BMG Labtechnologies, Oddendypr, I'epmanus) unu Viewlux
(Perkin-Elmer). CooTHomenne 3HaYeHUN HCIyCKAHUS Ha JUIMHAX BOJH 665 HM u 622

HM TpPUHUMAJU B KayecTBe Mepbl KojmdecTBa (ochOopHIMpOBAaHHOTO cyOcTpara.
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JanHble HopMmanuzoBanu (¢dpepMeHTaTHBHAas peakuus 0Oe3 wuHrubutopa = 0 %
UHruOUpOBaHME, BCE NPyrue KOMIIOHEHTHI IUig aHainusa, HO 0e3 ¢pepmenta = 100 %
uHruouposanue). OOBIYHO TECTHPYEMble COEIMHEHUsS] TECTHUPOBAJIU HAa OAHOM U TOM
K€ MUKPOTUTPOBAJIBHOM IJaHmeTe B 11 pasnu4HbIX KOHLEHTpPALUSIX B AUANA30HE OT
20 mxkM no 0.07 HM (20 MM, 5.7 mxM, 1.6 mxM, 0.47 mxM, 0.13 mxM, 38 M, 11
HM, 3.1 M, 0.9 M, 0.25 sM u 0.07 HM, cepum pa3BeleHUN, NPUTOTOBJIECHHbIE
OTAEJNBHO Mepen aHalau3oM, ucxoas u3 ypoBHs 100-KpaTHO KOHLEHTPUPOBAHHBIX
pacrBopoB B JIMCO mnyTrem cepuiHBIX pa3BeAeHHUN, TOUYHblE KOHLIEHTPALUH MOTYT
BApbUPOBATHCS B 3aBUCUMOCTH OT UCIOJIB3YEMBbIX YCTPOHCTB IS MUIETHPOBAHHUS ) B
ayOnmupyromux 3HAYEHHSIX JUI  KaxXAOH KoHUeHTpauuw, u 3HadeHus [Csg
paccYUTHIBANIM C UCIIOJBb30BaHUEM mporpaMMHoro obecneuenus Genedata Screener™.
B Tabnuume 2 moka3aHbl pe3yJbTaThl MHIHUOUPOBAHHS B OMOXMMHUYECKOM aHAU3€ C
ucnonb3oBanueM mytanta EGFR.

Taoauma 2:

AHAJHN3 KHHA3HOH
akTuBHocTH mutEGFR
(D770_N771insSVD)
1Cso [Monb/a]
1 1.59 E-10
<7.25E-11
7.79 E-11
7.87 E-11
9.12 E-11
1.65 E-10
2.00 E-10
3 1.37 E-10
4 2.56 E-10
<7.25E-11
8.51 E-11
1.12 E-10
5 1.14 E-10
1.20 E-10
1.24 E-10
1.36 E-10
1.00 E-10
1.37 E-10
7.99 E-11
9 8.91 E-11
10 6.69 E-10
11 2.86 E-10
12 7.94 E-11
13 1.39 E-10

Hpumep Ne

|
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AHANN3 KHHA3ZHOH
aktusHoctu mutEGFR

Tpumep Ne (D770_N771insSVD)
1Cso [Moab/a]

14 130 E-10
15 151 E-10
16 228 E-10
17 156 E-10
13 147 E-10
19 113 E-10
20 872 E-11
21 126 E-10
22 153 E-10
23 169 E-10
24 261 E-10
25 282 E-10
26 213 E-10
27 118 E-10
28 249 E-10
29 5 47 E-10
30 3.06 E-10
31 133 E-10
32 127 E-10
33 213 E-10
34 193 E-10
35 873 E-11
36 114 E-10
37 4.00 E-10
38 119 E-10
39 3.04 E-10
40 115 E-10
41 201 E-10
1 155E-10
43 225 E-10
44 150 E-10
45 492 E-10
46 433 E-10

<725 E-11

1.69 E-10
47 227 E-10

230 E-10
48 249 E-10
49 170 E-10
50 170 E-10
51 136 E-10
52 226 E-10
53 426 E-10
54 571 E-10
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AHAJHN3 KHHA3HOH
Mpumep Ne AKTHBHOCTH 11.1utEGFR
(D770_N771insSVD)
1Cso [Monb/a]

55 2.57 E-10

56 2.58 E-10

57 2.69 E-10
1.70 E-10
2.15 E-10

S8 <2.54 E-10
3.64 E-10

59 2.35 E-10

60 3.05 E-10

61 9.35 E-10

62 2.37 E-10

63 2.65 E-10

64 1.87 E-10

65 1.36 E-10

66 1.82 E-10

67 2.17 E-10

68 2.67 E-10

69 2.33 E-10

70 1.68 E-10

71 4.05 E-10

72 1.41 E-9

73 1.12 E-9

74 6.61 E-10

75 499 E-9

AHanu3 KHHA3HOM akTUBHOCTH Bubl npu Bbicokoi koHueHTpauuu ATP

UHruOupyouyw aKkTHBHOCTb COEJUHEHUH HACTOSIIEero Hu300peTeHus B
orHomeHun Bubl mpu BricOKOH KOHuUeHTpaunu AT® KOIUYECTBEHHO OLIEHUBAIU C
ucrnonb3oBanueM TR-FRET ananuza Bubl kuHa3HOW aKkTHBHOCTH TPU BBICOKOH
koHIeHTpanuu AT®, kak OMUCAaHO B CleAyrmuUX naparpadax.

N-konueBoil Hisg-MedeHHBIH pEeKOMOWHAHTHBIA KaTaJIUTUYECKU nomeH Bubl
yenoBeka (amuHOKUCIOTH 704-1085), skcnpeccHpOBaHHBIM B KJIETKaX HACEKOMBIX
(Hi5) n ounmenssiii ¢ momompio Ni-NTA aduHHON xpoMmaTorpaduu U nocleayrmei
SKCKIIFO3MOHHON XpomaTtorpaduu no pa3mepy, HCIONIb30BaAIH B KauecTse pepmeHTa. B
KadyecTBe cyOcTparta [ KMHA3HOHW pEaKIUU HMCIOJb30BAIM OMOTHHHIMPOBAHHBIM
nentun 6uotuH-Ahx-VLLPKKSFAEPG — SEQ ID 5 (C-xonen B amuaHOU ¢opme),
KOTOpPBbIi MOXXHO mnpuoOpecTu, Hampumep, y Kkomnanuu Biosyntan (bepausn,

I'epmanus).
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Hna nposenenust ananusza 50 Ha 100-xpaTHO KOHUEHTPUPOBAHHOIO pacTBOpa
tectupyemoro coenuHenuss B JIMCO nuneruposanu nuO0 B 4epHBIH MalloOOBEMHBIN
384-n1yHOYHBIH MHKPOTUTPOBAJbHBIM NJaHmeT, JUO0 B uepHBIH 1536-1yHOUHBIH
MUKpPOTUTpPOBaNbHBIN muaHmeT (06a - Greiner Bio-One, ®@pukkenxaysen, ['epmanus),
nobasmsinm 3 MKJa pactBopa aaeHosuHtpudocdara (AT®, 3.33 MM => koHeuHas
KOHII. B 5 MKJ oObema sl aHaniu3a cocrasysuia 2 MM) u cyberpara (1.67 MM =>
KOHEYHasl KOHIl. B 5 MKJ o0bema JJisl aHaiu3a coctasisiia 1| MkM) B BogHOM Oydepe
st ananuza [SO MM Tris/HCI pH 7.5, 10 MM xnopun marnus (MgCl,), 200 MM
xaopun kanus (KCI), 1.0 MM nutruorpeurton (DTT), 0.1 MM oprosananar Hatpus, 1%
(06./06.) rnmuuepuna, 0.01 % (mac./06.) O6piubero criBOpoTouHOro ansbymmHa (BSA),
0.005% (06./06.) Tputona X-100 (Sigma), u 1x He conepxkameit DITA momHOU cMmecH
unrubutopos mnporea3d (Roche)]. 3arem KHUHA3HYIO peakIUIO 3amyCKald MyTeM
nobapieHuss 2 Mkia pactBopa Bubl B Oydepe nns aHanusza, W TOJYYEHHYIO B
pe3yibTaTe CMeCh MHKYOMpOBanM B TeueHUe BpeMeHH peakumu 60 mun npu 22°C.
Konnenrpanuo Bubl xkoppekTupoBanmum B 3aBUCHUMOCTH OT AaKTHBHOCTH NapTHH
depmeHTa u BbIOMpANTU MOAXOASIIEH IJisi OOecCHedeHHs] OCYLIECTBJIEHHS aHaJIN3a B
JUHENHOM JMana3oHe, THIWYHAs KOHLEHTpauus cocTaBisia npubnusutenapbHo 200
Hr/mn. Peaknuio ocraHaBnuBanu nytem podaBinenus 3 Mka pactsopa TR-FRET
peareHToB ans gerektupoBaHus (0.167 wMxkM crpentaBuguH-XL665 [Cisbio
Bioassays, Konone, ®panuusi] u 1.67 HM antureno k antudocdocepuny [Merck
Millipore, xat. # 35-002] u 0.67 M LANCE EU-W1024 - me4eHHO€ aHTHUTEIO K
mbiminaomy IgG [Perkin-Elmer, Homep nponykra AD0077, B kauecTBe ajlbTEPHATUBDI
MOYKHO HCIIOJIb30BATh MEUEHHOE KPHUINTATOM TepOus aHTUTENO K MblmuHOMY IgG ot
Cisbio Bioassays]) B Bomanom pactBope D/JTA (83.3 mM DITA, 0.2 % (mac./006.)
Oprubero ceiBOpoTOYHOTO anbOymuuna B 100 MM HEPES pH 7.5).

[MTonydeHHy B pe3yibTaTe cMech HHKyOupoBanu B TeueHue | 4 mpu 22°C,
yT0OBIl  TO3BOJUTH OOpasoBaHME  KOMIUIEKCa  Mexay  ¢ochopuinpoBaHHBIM
OMOTHHUJIMPOBAHHBIM MENTUIAOM H PEareHTaMH JUlsl AeTeKTHPOBaHMs. Beien 3a sTum
konn4ecTBO  (ochopuaupoBaHHOTO CyOCTpaTa OLEHUBAIU NYyTEM H3MEpPEHHUS
pe30HaHCHOro mnepeHoca sHepruu ot FEu-xenara k crpentaBuauHy-XL. Takum
obpaszom, mcnyckanue (IyopecUeHUWH Ha JiIuHAX BOJH 620 HM u 665 HM mocie
Bo3OykneHuss Ha 350 HM wusmepsnum B TR-FRET cuuteiBaromem ycTpoiicTse,
Hanpumep, Pherastar mnm Pherastar FS (o6a or BMG Labtechnologies, Odpdendypr,

I'epmanns) wim Viewlux (Perkin-Elmer). CooTHomeHue 3Ha4YeHUI HCMyCKaHUs Ha



10

15

254

ANWHAaX BOJH 6065 HM u 622 HM NpUHUMaIM B Ka4eCTBE MeEpbl KOJIHUYECTBA
dochopunupoBannoro cybcrpara. Jlanable HopmanuzoBanu (pepmeHTaTHBHAS
peakius 0e3 uHruobutopa = 0 % wuHruOupoBaHue, BCE Ipyrue KOMIIOHEHTBI MJIs
aHanu3a, HO Oe3 ¢epmenra = 100 % wunrnGuposanue). OOBIYHO TeCTHpPyEMBbIE
COEUHEHHUsl TeCTHUPOBAJIU HAa OAHOM M TOM X€ MUKPOTHUTPOBAJIbHOM mjaHumere B 11
pa3IMYHBIX KOHLEHTpauusx B auamazone oT 20 MmkM no 0.7 HM (20 mMxM, 5.7 MkM,
1.6 mxM, 0.47 mxM, 0.13 mxM, 38 aM, 11 aM, 3.1 M, 0.9 uM, 0.25 aM u 0.07 aM,
CepuM pa3BeAeHUH, MPUTOTOBIEHHBIE OTAEJIbHO MEepea aHaJINU30M, UCXOAS U3 YPOBHS
100-kpaTHO KOHIIEHTpUPOBaHHBIX pacTBOpoB B JIMCO nyTem cepuiiHbIX pa3BeleHUH,
TOYHBblE KOHIEHTPAlLlMU MOTYT BapbUPOBATHCA B 3aBUCUMOCTU OT MCIOJb3YyEMbIX
YCTPOHCTB 1JIs1 THUIETUPOBAHUA) B AyOJIUPYIOLUIUX 3HAYEHHSAX IS KaXAOH
KOHUeHTpanuu, u 3HadeHus ICsy paccuuThiBaU NyTeM 4-mapaMeTpU4ecKoi
noaronku. B Tabmume 3 mokasanel pe3ynbTaTel MHruOuposaHusi Bubl B ananmse
KMHA3HON aKTUBHOCTH NMPU BBICOKOHN KOoHIeHTpauuu AT®.

Taoauua 3:

Bubl npu BbICOKOH
KOHLEHTPALHH
IIpumep Ne ATD (ZpMM)
1Cso [Monb/a]
1 3.36 E-6
2 6.04 E-6
3 3.33 E-6
4 1.13 E-5
5 1.29 E-5
6 6.31 E-6
7 1.06 E-5
8 7.88 E-6
9 4.23 E-6
10 1.78 E-6
11 4.33 E-6
12 >72.00 E-5
13 >2.00 E-5
14 >2.00 E-5
15 >2.00 E-5
16 >2.00 E-5
17 >72.00 E-5
18 >2.00 E-5
19 1.14 E-5
20 9.53 E-6
21 3.79 E-6
22 >2.00 E-5
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Bubl npu BbICOKOH

KOHIEHTPALNH
IIpumep Ne ATD (ZpMM)
1Cso [Monb/a]
23 >2.00 E-5
24 1.94 E-6
25 >2.00 E-5
26 1.08 E-6
27 >2.00 E-5
28 >2.00 E-5
29 1.72 E-5
30 >2.00 E-5
33 >2.00 E-5
34 >2.00 E-5
35 >2.00 E-5
36 2.82 E-6
37 1.90 E-5
38 > 571 E-6
39 >2.00 E-5
40 8.62 E-6
41 >2.00 E-5
42 >2.00 E-5
43 2.41 E-6
45 > 571 E-6
46 1.30 E-5
47 5.01 E-6
48 1.22 E-5
49 3.93 E-6
50 3.54 E-6
51 1.52 E-6
52 7.29 E-7
53 1.36 E-6
54 9.94 E-7
55 7.59 E-6
56 1.65 E-5
57 1.40 E-5
58 1.39 E-5
59 1.22 E-5
60 1.64 E-5
62 >2.00 E-5
63 >2.00 E-5
64 >2.00 E-5
65 3.58 E-6
66 5.04 E-6
67 2.08 E-6
68 >2.00 E-5
69 >2.00 E-5
70 >2.00 E-5
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Bubl npu BbICOKOH
KOHLEHTPALHH
IIpumep Ne ATD (ZpMM)
1Cso [Monb/a]
71 >2.00 E-5
72 >2.00 E-5
73 >2.00 E-5
74 >2.00 E-5
75 >2.00 E-5

CoenuHeHHs HACTOAIIErO0 HW300pETEHHST MOTYT MPOSBIATH €Ie U APYyrHe
BBIFOJIHbIE CBOWCTBA, Takue Kak Ooyiee MolnHoe wHrubuposanue mytaHta EGFR ¢
uHcepuuel B 3k30He 20, B comoctaBiennu ¢ unrudbuposannem EGFR nukoro Ttuma,
YTO MOXET OBITh TOJIE3HO IS CHHJKEHHUS TOTEHUHAJbHOW TOKCHYHOCTH,
BO3HUKarIeHl n3-3a upesmeproro nHruduposanust EGFR pukoro tuna.

Onucanne kaerounsix AaHHBIX (WT, insSVD)

Knerkun 293T u3z ATCC TpanchuIupoBanu 3KCIPECCUOHHBIMU KOHCTPYKIHUSAMH
pBABEpuro nmns WT EGFR unu EGFR-insSVD u pCL-Eco ynakoBbIBaromum
BEKTOPOM C HCHOJb30BaHHEM peareHTa s TpaHcpeknuu Fugene-6 ot Promega.
IInanmersl nakyOuposanu npu 37°C B Tteuenue 48 u. PerpoBupyc cobupanu myrem
¢unpTpoBaHMs cynepHaTaHTa cpensl yepes 0.45 MkM GuUIbTp.

Knerkn Ba/F3, npuobperennsie y DSMZ, Boipamusanu 8 RPMI + 10% FBS +
10 ur/mn IL-3 u uHQUUHpPOBaNH OTHHUIBTPOBAHHBIM PETPOBUPYCHBIM CYNEPHATAHTOM
npu passenennu 1:2. [Monmubpen noOapisau A0 KOHUEHTpALUH 8 MKI/MII, MJIAHIIETHI
Bpamaau B TeueHue 90 MuH, u HHKyOupoBaiau B TeueHue Houu npu 37°C. Uepes 24 4
nocjie HWHPUUUPOBAHUS K UHOUUHMPOBAHHBIM KJETKaM JA00aBJsIM 2  MKI/MI
NyPOMUIMHA, U KJIETKU HENPEPbIBHO BBIpALIMBAIU B MPUCYTCTBUH MypoMuuuHa u 10
ur/ma IL-3. Beutn co3maHbl cienyroiue cTaOUIbHO 3KCIPECCHPYIOMUE KJIETOYHbIE
nuanu Ba/F3: Ba/F3-EGFR-WT, Ba/F3-EGFR-insSVD, (Ba/F3 - BeKTOp-KOHTPOJIB).

JIns aHanW30B BBDKUBAEMOCTH KJIeTOK, kieTku Ba/F3 BelpammBanu 10
IUIOTHOCTH 1-2 MHJUIHOHA KJIETOK Ha MJI, HEHTPUPYTHPOBAIU U PECYCIEHAUPOBAIH B
cpene 6e3 IL-3, u moBTOpHO BBICEBaNH mpu KoHUeHTpauuu 200,000-500,000 kieTok
Ha Mmi. Knerku, skromuuecknu skcmupeccupyroomue WT EGFR wnun EGFR-insSVD
BoiceBaiu ¢ 10 ©r/mn Millipore Culture grade EGF. Knertku, skronuuecku

skcnpeccupyromue nycroit Bekrop pBABEpuro, BeiceBanu ¢ 10 ur/mu IL-3.
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Cnycts 2 nHA KIeTKU BbiceBadu B oObeme 50 Mki B 384-myHOYHBIH MIIAHIIET
npu koHueHrpauuu 4000 kneTok Ha JYyHKY B Cjy4ae KJIETOK, AHAJIU3UPYEMBbIX B
orcyrcteue IL-3, m 2000 kxieTox Ha JYHKY B CilIyd4ae KJIETOK, aHAJIU3UPYEMBIX B
npucyrctBun  IL-3. 100 Hn coeguHeHuss n00aBIsIIM B KaXAYK JIYHKY C
ucnonb3zoBanueM 100 Hi ycTpoiicTBa Pin Head, n nianmeTsr nakyOuposanu npu 37°C
B TeueHue 48 4.

BrokuBaeMoCTh KJIETOK u3Mepsiin nyteM aobaBineHus 20 mkn pearenrta Cell
Titer-Glo Luminescent Cell Viability Reagent, passenennoro 1:3 B PBS. Ilnanmersr
repmetrndHo 3akpbiBanu Perkin Elmer Top-Seal, Heckonpko pa3 mepeBopayuBaiu IJjisi
nepeMeInBaHus, U cpasy ke Herrpudyruposanru npu 1000 06/MuH B TeueHHE 2 MUH.
[MnaHmersl HHKYOUPOBAJHM B YCJIOBUSX HU3KOW OCBEIIEHHOCTH B TedueHune 8-10 MUH u
usMepsinu TroMuHecueHuuto. 3uadenus: [Csy nis npumepoB noka3ansl B Tabnuie 4.

Taoauua 4:

BA/F3 (insSVD BA/F3 (nuxkuii TN
Tpumep Ne 1Csg [1510.111)/.11] ) IC50([M0JII>/JI] )
1 9.80 E-9 3.66 E-7
2 7.12 E-9 2.92 E-7
3 2.28 E-8 7.55 E-7
4 1.95 E-8 4.52 E-7
5 9.73 E-9 2.62 E-7
6 5.03 E-8 7.85 E-7
7 1.80 E-8 2.92 E-7
8 8.18 E-9 1.21 E-7
9 3.27 E-8 3.03 E-7
10 1.11 E-8 496 E-7
11 1.87 E-8 7.01 E-7
12 2.28 E-8 5.74 E-7
13 1.57 E-7 1.52 E-6
14 1.05 E-8 3.87 E-7
15 1.53 E-8 426 E-7
16 1.26 E-7 1.05 E-6
17 9.53 E-9 231 E-7
18 2.79 E-8 5.79 E-7
19 2.91 E-8 5.32 E-7
20 8.25 E-9 3.13 E-7
21 8.49 E-9 3.41 E-7
22 419 E-8 5.44 E-7
23 7.10 E-8 6.48 E-7
24 3.46 E-8 4.44 E-7
25 1.83 E-8 3.49 E-7
26 8.99 E-8 8.39 E-7
27 1.69 E-8 5.02 E-7
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BA/F3 (insSVD)

BA/F3 (amkwuii Tun)

Tpumep Ne 1Cso [Moaib/a] 1Cso [Monb/a]
28 1.26 E-7 1.24 E-6
29 3.36 E-8 6.21 E-7
30 1.93 E-8 4.07 E-7
33 1.02 E-7 5.57 E-7
34 1.20 E-8 2.04 E-7
35 2.15 E-8 2.61 E-7
36 6.81 E-8 8.45 E-7
37 3.57 E-8 3.48 E-7
38 2.93 E-8 4.19 E-7
39 4.40 E-8 6.30 E-7
40 1.19 E-7 8.67 E-7
41 7.75 E-8 6.95 E-7
42 1.98 E-8 5.96 E-7
43 6.05 E-8 1.25 E-6
44 2.57 E-8
45 1.11 E-7 1.64 E-6
46 1.01 E-8 3.76 E-7
47 4.16 E-8 7.15 E-7
48 1.88 E-8 3.79 E-7
49 5.36 E-8 7.85 E-7
50 8.82 E-9 3.61 E-7
51 4.67 E-8 7.42 E-7
52 1.34 E-8 5.47 E-7
53 2.13 E-8 4.08 E-7
54 8.09 E-8 9.17 E-7
55 1.24 E-7 1.31 E-6
56 1.19 E-8 435 E-7
57 2.80 E-8 5.39 E-7
58 2.98 E-8 5.19 E-7
59 1.86 E-8 3.36 E-7
60 5.27 E-8 9.46 E-7
61 3.00 E-7 3.77 E-6
62 2.67 E-8 6.97 E-7
63 1.47 E-7 1.37 E-6
64 7.58 E-9 2.71 E-7
65 1.34 E-8 2,87 E-7
66 7.52 E-9 2,52 E-7
67 2.90 E-8 1,98 E-7
68 3.73 E-8 6,44 E-7
69 7.17 E-9 3,12 E-7
70 6.79 E-8 7,14 E-7
71 1.32 E-7 1,42 E-6
72 6.73E-8 9.57 E-7
73 7.80 E-8 1.28 E-6
74 5.11 E-8 8.28 E-7
75 5.71 E-7 3,90 E-6
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B ornuume OT 3asABIEHHBIX COEJUHEHUNH NAaHHOTO H300pETEHHUs, COENMHEHWS,
3asBJeHHble B Ommkalmem anamore WO 2016/120196, He mposiBISIIOT BBITOJHBIX
KOMOWHHUPOBAHHBIX CBOMCTB, ONMMCAHHBIX BhIIE. JTO nokazaHo B Tabmuue 5.

Taboauna 5:

WO 2016/120196 AHaJIN3 KUHA3HOM BA/F3 (insSVD)| BA/F3 (aukwnii
Ipumep Ne akTusHocTH MUtEGFR | 1Csg [Moab/a] THI)
(D770 _N771insSVD) ICso [MoaB/a]
1Cso [Moab/a]
38 2,24 E-7 > 7200 E-6 5,91 E-6
41 3,43 E-8 > 72,00 E-6 5,02 E-6
45 1,28 E-8 > 72,00 E-6 4,04 E-6

Onucanue KJeTOYHBIX JaHHBIX (KaeTku Ba/F3, ceepxakcnpeccupywmue
myTaHT EGFR, oranunbiii ot insSVD)

Knerkn 293T u3z ATCC TpanchumupoBanu 3KCIPECCUOHHBIMU KOHCTPYKIHUSMH
pBABEpuro nns wmyraata EGFR (V769 D770insASV, D770 N771insNPG,
N771 P772insH, H773 V774insNPH, E746 A750del, L858R, D770 N771insSVD
C797S, E746_A750del C797S, L858R C797S, L861Q) wunu wmyranta ERBB2
(A775_G776insYVMA) u pCL-Eco ynakoBbIBalOIIUM BEKTOPOM C HCIOJIb30BAHUEM
pearenta 1 TpaHchexkuuun Fugene-6 ot Promega. Ilnanmersl nHKyOuMpoOBanu mnpu
37°C B Teuenue 48 u. PerpoBupyc cobupanu myteM (QUIbBTPOBAHHS CyNEpHATAHTA
cpensl yepe3 0.45 MkM QUIBTD.

Knerku Ba/F3, npuobperennsie y DSMZ, Boipamusanu 8 RPMI + 10% FBS +
10 ar/ma IL-3 u uaduuupoBasu oTGUIBTPOBAHHBIM PETPOBUPYCHBIM CYNEpPHATAHTOM
npu passenenuu 1: 2. [Tonubpen noOaBisiu A0 KOHUEHTPAMU 8 MKI/MII, TJIaHIIETHI
Bpamaiu B TeueHue 90 MuH, u HHKyOupoBanau B TeueHue Houu npu 37°C. Uepes 24 4
nocjie HWHPUUUPOBAHUS K UHQUUHUPOBAHHBIM KJETKaM JA00aBIsLIM 2  MKI/MI
NypPOMUIMHA, U KJIETKU HENPEPHIBHO BbIpaIlMBajIl B MPUCYTCTBUM MypoMuuuHa u 10
ur/ma IL-3. Beutn co3maHbl cienyroouue CTabUIbHO 3KCIPECCHPYIOIIHE KIETOUYHbBIE
muaun Ba/F3: Ba/F3-EGFR-V769 D770insASV, Ba/F3-EGFR-D770 N771insNPG,
Ba/F3-EGFR-N771 P772insH, Ba/F3-EGFR-H773 V774insNPH, Ba/F3-EGFR-
E746 _A750del, Ba/F3-EGFR-L858R, Ba/F3-EGFR-D770 N771insSVD C797S,
Ba/F3-EGFR-E746 _A750del C797S, Ba/F3-EGFR-L858R C797S, Ba/F3-EGFR
L861Q u Ba/F3-ERBB2-A775 G776insYVMA (Ba/F3 - BeKTOp-KOHTPOJIb).
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Jlns aHanW30B BBDKUBAEMOCTH KJIETOK, kietku Ba/F3 BelpammBanu 1o
IUIOTHOCTH 1-2 MHJUIMOHA KJIETOK Ha MJI, HEHTPUPYTUPOBAIU U PECYCIEHIUPOBAIHU B
cpene 6e3 IL-3, u moBTOpHO BBICEBaNHM mpu koHueHTpauuu 200,000-500,000 kieTok
Ha Mi. Knerku, skronuuecku skcnpeccupyromue WT EGFR, BriceBanu ¢ 10 Hr/ma
Millipore Culture grade EGF, u xnerku Ba/F3, comepxxamue myrant EGFR wnm
mytanT ERBB2, BeipamuBanu 6e3 EGF. KieTku, 3KTOMUYEeCKH 3KCIPECCHPYIOLINE
nyctoit Bektop pBABEpuro, BeiceBanu ¢ 10 ar/mia IL-3.

Cnyctst 2 oHsA KJIeTKU BbICeBaJu B oObeme 50 Mki B 384-myHOYHBIH MMIIAHIIET
npu koHueHtpauuu 4000 kneTok Ha JYHKY B Cjly4dae KJETOK, AHAJIU3UPYEMBIX B
orcyrctBue IL-3, m 2000 xneTox Ha JYHKYy B Cjlydae KJETOK, aHAIU3UPYEMBIX B
npucyrctBun  I1L-3. 100 Hn coegudeHuss n00aBNsIIM B KaXAYK JIYHKY C
ucnonb3oBanueM 100 i ycTpoiicrBa Pin Head, n nnanmersr nHkyOouposanu npu 37°C
B TeueHue 48 4.

BrokuBaeMocTh KiIETOK u3Mepsuin nyteM pobasineHus 20 min pearenrta Cell
Titer-Glo Luminescent Cell Viability Reagent, passenennoro 1:3 B PBS. Ilnanmersr
repmetndHo 3akpbiBanu Perkin Elmer Top-Seal, Heckonpko pa3 mepeBopauyuBaiu 1jisi
nepeMeIlnBaHus, U cpasy ke Herrpudyruposanu npu 1000 o6/MuH B TeueHHe 2 MUH.
[Inanmersl HHKYOUPOBAJIHM B YCJIOBUSIX HU3KOW OCBEIIEHHOCTH B TeueHne 8-10 MUH u
usMepsinu JromMuHecueHunto. 3Hadenus: [Cso nist mpumMepoB mokaszaHsl B Tabnaumax 6,
7,8u9.

Onucanue kaero4HbIxX AaHHBIX (kJeTkH PC9, EGFRex19del)

Knerku PC9 6butn mpuobperensl B ATCC. 400 xnetok PC9 Ha nyHKY BbICEBaU
B cpeay nans BeipamuBaHus (DMEM, 10% FCS) B 384-nyHOuYHBIH TJIaHLIET
(CORNING #3571). KoHTpONbHBIN TMIAHIIET IJs OMpeaesieHUs] HYJIEBOTO MOMEHTa
BPEMEHHU 3aCEBAJIM B TOT K€ JIeHb. Bce miaHmeTsl HHKYOHpPOBaiu B TEYEHHE HOYHU MPH
37°C. Uepe3s 24 wuaca po0aBjsiim TECTUPYEeMOE COENMHEHUWE B 7-CTYMEHYATOM
pasBenenuu ¢ ucrnonb3oBanuemM HP Compound printer u makyOuposanu npu 37°C B
teueHue 72 4. Uepes 3 aHA B KakAyw0 NYHKY nobasisinu 30 mki/ayHky pacteopa CTG
(pactBop Promega Cell Titer Glo;, kar. Ne G755B u G756B), cmech mHKyOupOBanu B
tedeHne 30 MHUHYT M TUIaHImET cumThiBaiu Ha npudope PheraStar. IIponudepanuto
paccuuTBIBAJIM IOCJI€ BBIUUTAHUS 3HAYEHUN JNIOMUHECLEHLMU B HYJEBOM MOMEHT
BPEMEHU U3 3HAYEHUU NHSA 4 U CpaBHEHHS ¢ HEOOpaOOTaHHBIMU JIYHKAMH.

3nauenus ICsp ompenmensimu ¢ HCHOJb30BAaHHMEM YeThIpeXNapaMeTPUUECKOHN

noaronku. 3Hauenus ICsy nnst npumepos nokaszansl B Tabnune 9.
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Onucanue kaerouHbIx AaHHBIX (kJeTku HCC-827, EGFRex19del)

Knerku HCC-827 6viniu mpuoOperensl B ATCC. 400 xneroxk HCC-829 Ha nyHKY
BbICEBaNU B cpeny i BeipamuBaHus (RPMI1640, 10% FCS) B 384-nyHOuHBIN
mianmwer (CORNING #3571). KoHTpodbpHBIH NIaHIIET JJs ONpeNeNIeHUss HYJIEBOTO
MOMEHTa BPEMEHH 3aC€BaJIM B TOT )K€ JAeHb. Bce miaHmersl HHKyOUpOBaiu B TeYEHUE
Houn npu 37°C. UYepes 24 wyaca TecTupyemoe coeauHeHue pobaBisim B 7-
CTyIEHYaTOM pa3BeneHuu ¢ ucnonbzopanuem HP Compound printer, u uakyOupoBanu
npu 37°C B Teuenue 72 4. Uepes 3 nHSI B KOKIYIO JYyHKY noOaBisiau 30 MKI/JIyHKY
pactBopa CTG (pactBop Promega Cell Titer Glo; xar. Ne G755B u G756B), cmech
uHKyOupoBanu B TeueHne 30 MUHYT M IJAHIMET cuuThbiBasu Ha npubope PheraStar.
[Mponudepannro pacCYUTHIBAIM IOCJIE BBIYUTAHUS 3HAYCHUH JIIOMUHECLECHIUH B
HYJIEBOW MOMEHT BPEMEHH M3 3HaueHUW IHS 4 U CpaBHEHHs ¢ HeoOpaOOTaHHBIMHU
JyHKaMH.

3Hauenust ICso omnpenensniu C HCHOJb30BAaHHEM 4YeThbIpexnapamMeTpU4YecKou

noarouku. 3Hauenus 1Csy nnst npumepoB nokas3ansl B TaOnume 9.

Tadauna 6: (MHcepuHoHHbIe MyTaluu B 3k30He 20 EGFR)

. BA/F3 (EGFR BA/F3 (EGFR
Hp;:aep BfC/F‘?’[S::;l:/I;?) IBCA/ F[i’“()‘;f/‘;)] N771_772 insH) | H773_774 insNPH)

B S0 S0 1Cs0 [Monb/a] 1Cso [Monb/a]
2 444 E-9 4.66 E-9 7 48 E-O 2.82 E-8
5 2.63 E-8 2.87 E-8 1.15E-8 7903 E-8
8 1.16 E-8 9.62 E-O 491 E-9 231 E-8
14 125 E-8 1.64 E-8 760 E-O 6.58 E-8
20 1.47 E-8 1.17 E-8 6.59 E-O 5.67 E-8
21 5.65 E-9 7778 E-O 422 E9 2.76 E-8
32 938 E-O 132 E-8 1.10 E-8 473 E-8
42 120 E-8 141 E-8 6.01 E-O 485E-8
46 1.43 E-8 1.17E-8 577 E-O 3 89 E-8
48 424 E-8 418 E-8 1.76 E-8 142 E-7
50 1.13 E-8 1.04 E-8 742 E-9 403 E-8
56 6.96 E-9 141 E-8 736 E-O 489 E-8

Tadauna 7: (kjJaccuyeckue akTupupywomue u peaxkue myranuu EGFR)

Mpumep 1?2/61?314(72%:3) BA/F3 (EGFR L858R) |[BA/F3 (EGFR L861Q)
Ne - ICs0 [Monb/a] ICs¢ [MonB/0]
1C50 [Monb/n]
2 <1.58 E-10 5.25 E-10 1.48 E-8
5 7.39 E-10 2.03 E-9 3.09 E-8
8 <1.58 E-10 7.01 E-10 1.37 E-8
14 1.72 E-9 1.22 E-9 2.01 E-8




262

Ipumep l?‘;?l/(ﬁFigESﬁ:ell{) BA/F3 (EGFR L858R) |[BA/F3 (EGFR L861Q)
Ne IC50_[M0.]Ib/.]'l] ICso [Monb/a] ICso [Monb/a]
20 3.32 E-10 9.64 E-10 1.62 E-8
21 2.03 E-10 6.44 E-10 7.34 E-9
32 2.89 E-9 1.06 E-9 1.74 E-8
42 4.86 E-10 1.51 E-9 1.88 E-8
46 1.05 E-9 9.57 E-10 1.58 E-8
48 1.43 E-9 2.36 E-9 3.97 E-8
50 1.10 E-9 1.07 E-9 2.40 E-8
56 8.92 E-10 1.34 E-9 2.95 E-8

Tadnauna 8: (npexenbl NpuodpeTeHHOH Pe3UCTEHTHOCTH)

Tpuwep BA/F3 (EGFR 0770 _N771 BA/F3 (EGFR BA/F3 (EGFR
Ne insSVD C7978) E746_A750del C797S) L858R C797S)
) 1Csy [Moab/a] 1Cs¢ [Moab/a] 1Csy [Monb/a]
2 8.22 E-9 2.20 E-10 6.03 E-10
5 3.70 E-8 6.68 E-10 2.67 E-9
8 1.46 E-8 2.47 E-10 1.20 E-9
14 2.49 E-8 3.79 E-10 1.91 E-9
20 1.22 E-8 3.49 E-10 7.91 E-10
21 7.84 E-9 2.59 E-10 4.44 E-10
32 1.58 E-8 5.11 E-10 1.12 E-9
42 1.93 E-8 4.94 E-10 1.63 E-9
46 1.85 E-8 4.00 E-10 1.13 E-9
48 5.66 E-8 7.76 E-10 2.56 E-9
50 2.07 E-8 3.48 E-10 1.60 E-9
56 1.40 E-8 4.23 E-10 1.31 E-9
Tadoauna 9: (myrantel ERBB2, PC9, HCC-827)
Ipumep BA/F3 (ERBB2 PCY HCC-827
A775_G776 insYVMA) ICso [Moab/a]
Ne ICs¢ [Moaw/a]
I1Cs¢ [Moab/a]
2 8.31 E-9 6.73 E-10 < 3,00 E-9
5 3.18 E-8 1.94 E-9 < 3,00 E-9
8 1.31 E-8 7.38 E-10 < 3,00 E-9
14 1.36 E-8 2.12 E-9 < 3,00 E-9
20 2.35 E-8 2.68 E-9 < 3,00 E-9
21 1.34 E-8 1.16 E-9 < 3,00 E-9
32 1.67 E-8 1.70 E-9 < 3,00 E-9
42 1.32 E-8 4.03 E-9 < 3,00 E-9
46 1.10 E-8 2.89 E-9 < 3,00 E-9
48 3.98 E-8 3.40 E-9 < 3,00 E-9
50 1.03 E-8 6.82 E-9 < 3,00 E-9
56 1.35 E-8 1.74 E-9 < 3,00 E-9
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OOPMVYIJIA U30BPETEHM A

Coenunenue popmys (I)

3
R
2
R
1
Q@ uN R
HN
| N 7/ N N
N —
H
0]
4
)_ )
6
(HC-R"),
by
Y
5
(R
(D,
B KOTOPOU:
R' mpencraBaser coGoit MeTun, 3T, TpudTOpMeTH, 2,2-AUGTOPITHI,
LIUAHO, XJIOp, OPOM, METOKCH UJIH AUPTOPMETOKCH;
R> mpexcraBusier co6oil BOTOPOX, METHIL, STHI, GTOP, XJIOp HIH GPOM;
R® mpencrasuser coboit Bogopoxn uin GTop;
R* mpexcraBusier coGoi BOZOPOX MM METHIL
R’  HE3aBHCHMO B KaX/OM CIIyd4ae MPeAcTaBiseT coboi BOXOPOX,

tpudpTopmermn unu C;-Cs ankui, npuuem

R’ mpucoenuHeH K T060My aTOMY yriepoaa KONbLa,

R6

HE3aBHCHUMO B KaXXJOM cily4dae nmpencrasiser codoit sogopon, C-Cs-ankun

mwiu C1-Cs3-rajoreHaakui;

R7

5 < xR

=

npencrasiset codoit Ci-Cs-ankun unn C,-C;-rajoreHankm,
npencrtasisieT coboit Ci-Cs-ankun nnu C,-Cs3-rajoreHankun;
npexcrasisier coboit NR’ win O;

npexcrasiser coboit NR® umu O;

npencrasiset codoit 0, 1, 2 unu 3;

npencrasiset codoit 0 wim 1;
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5085} N-OKCI/IH, COJIb UJIKM TAYyTOMEDP YKA3aHHOT'O COCAUHCHHSA, NN COJIb

ykazaHHOro N-oKcuaa Uiy TayToMepa.

2. Coenunenne ¢popmyusl (I) mo nyukry 1, rae:

Rl
R2

8 < X

=

NpeaCTaBisieT COOON METH, STHII, XJIOP, METOKCH MJIH AUPTOPMETOKCH

npeacTaBisieT co00l MeTu, 3THI, GTOp WU XJIOp,

npencTasiseT codoit Bogopoa unu GTop;

npeacTaBiseT co00H BOTOPOI MIITH METHUII,

npeacTaBiseT co00i BOAOPOI, METHJ HIIH TPUPTOPMETHII, TPpUYEM
NPUCOENMHEH K JIOOOMY aTOMy yrjepojaa KoJblia;

npeacTaBiseT co00i BOXOPOI, METUI HIIH TPUPTOPMETHIT,

npencrasiset codoit Ci-Cy-ankun unu C,-C;-propanku,

npencrasisieT coboit Ci-Cr-ankun unm C,-Cs-dpropanku,

npencrasisier co6oit NR’ win O;

npexcrasiser coboit NR® umnm O;

npencrasisieT codoit 0, 1 mim 2;

npencrasiset codoit 0 wim 1;

58] 8%} N-OKCI/IH, COJIb UJIN TAYyTOMED YKA3aHHOTO COCAUHCHUS, UJIU COJIb

yka3aHHOro N-OKCuaa Uil TayToOMepa.

3. Coenunenue Gopmyusl (I) mo nyukry 1 wnm 2, roe:

Rl

A~ R R AR ARAR

8 < X

=

NpeAcTaBsieT COOON METHJI, STHUJI, XJIOP UJIH METOKCH;

npencTasiseT codoit GTop unm Xjaop,

npencTasiseT codoit Bogopoa unu GTop;

npencTaBiseT coOoil BOOOPOL;

npeacTaBiisieT coOOW BOAOPOM MU METHII, MPpUYEeM
NPHUCOEANHEH K JIIOOOMY aTOMy yIjepoaa KOibLa,;

npencTaBiseT codoil BOIOPOL;

NpPEeACTaBIsAeT COOOH METHII,

npencrtasiseT codoit metuin, 2,2,2-rpudTopsTHn win 2,2-1uTopITUI,

npexcrasiser coboit NR' uu O;

npencrasisier coboit NR® win O;

npencrasisieT codoit 0, 1, umm 2;

npencrasiset codoit 0 win 1;
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5085} N-OKCI/IH, COJIb UJIKN TAYTOMED YKA3aHHOTO COCAUHCHUS, UJIU COJIb

ykazaHHOro N-oKcuaa Uiy TayToMepa.

4. Coenunenne popmysl (I) mo mo6omy u3 nyHKTOB | - 3, KOTOpOE BHIOHPAIOT

U3 TPYIIBI, COCTOSLIEH U3:
3-(3-xnmop-2-MeToKCcuaHuINHO)-2-{3-[(1,4-1UOKCaH-2-1JT)METOKCHU |TUPUAUH-4 -

un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c]nupuauH-4-oHa
3-(3-xmop-2-merokcuaHuiuHo)-2-(3-{[(2S5)-1,4-nuokcan-2-

Wi|MeToKcH jmupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
3-(3-xmop-2-merokcuaHununo)-2-(3-{[(2R)-1,4-nuokcan-2-

WI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
2-{3-[(1,4-nuokcaH-2-un)MeTOKCH |mupuauH-4-un}-3-(3-prop-2-

METOKCHAaHUIUHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-oHa
2-(3-{[(295)-1,4-nuokcaH-2-ni|MeTOKCH } mupuANH-4-1i)-3-(3-pTop-2-

METOKCHAaHUINHO)-1,5,6,7-reTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
2-(3-{[(2R)-1,4-nuokcaH-2-uja|METOKCH } MUpUANH-4-111)-3-(3-pTOp-2-

METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(2,3-nuxnopaHunnHo)-2-{3-[(1,4-nn0KCaH-2-UI)METOKCHU |TUPUANH-4-1JI } -

1,5,6,7-terparuapo-4H-nuppono[3,2-c]nupuaun-4-ona
3-(2,3-puxnopanununo)-2-(3-{[(25)-1,4-nn0Kcan-2-ui|METOKCH | TUPUANH-4-

wn)-1,5,6,7-rerparuapo-4H-nuppoino[3,2-c|uupuanH-4-ona
3-(2,3-nuxnopanminnHo)-2-(3-{[(2R)-1,4-nrnoKCcaH-2-1JI|METOKCH } TUPUIUH-4-

wi)-1,5,6,7-terparunpo-4H-nupposo[3,2-c|nupuann-4-ona
3-(3-xnop-2-mermnanunuuo)-2-{3-[(1,4-1MOKCcaH-2-1J1)METOKCH |TUPUIUH-4 -

un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c]nupunuH-4-oHa
3-(3-xmop-2-merokcuaHunuHo)-2-(3-{[ (3R)-4-meTunmopdonun-3-

WI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
3-(3-¢pTop-2-meTokcuaHunuHoO)-2-{3-[(4-mMeTunmoponuu-2-

WiI)MeToKcH |mupuaun-4-un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|nupuanH-4-oHa
3-(3-¢pTop-2-meTokcnanunuuo)-2-(3-{[(2R)-4-meTunmopdonnn-2-

WiI|MeToKcH jiupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuann-4-oHa
3-(3-¢gTop-2-merokcuanununo)-2-(3-{[(2S5)-4-merunmopdonaun-2-

Wi|MeToKcH jmupuanH-4-un)-1,5,6,7-rerparunpo-4H-nmuppono[3,2-clnupuann-4-ona
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3-(3-x1m0p-2-METOKCUAHUIINHO)-2-{3-[(4-MeTunMopoaun-2-

wi)MeTokcu|nupunun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-oHa
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{[(2R)-4-meTunmopponun-2-

WI|MEeTOKCH jTupuauH-4-uin)-1,5,6,7-rerparugpo-4H-nuppono[3,2-c|nupununa-4-oxna
3-(3-xn0p-2-MeToKkcHaHuInHO)-2-(3-{[(25)-4-meTunmopponaus-2-

Wi|MeToKcH jiupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuaun-4-oHa
3-(3-xnmop-5-pTOop-2-MeTOKCHAHUINHO)-2-(3-{[4-MeTunmopdonuH-2-

wi|MeTokcH jnupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuanH-4-oHa
3-(3-xmop-5-pTop-2-MeToKcHaHUINHO)-2-(3-{[1,4-nuoKcan-2-

Wi|MeToKCcH jiupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
3-(3-¢pTop-2-metokcuanununo)-2-(3-{[(3.5)-4-merunmopdonaun-3-

WI|MeTOKCH j TupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuanuH-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{[(3.5)-4-metTunmopdonun-3-

WI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
2-(3-{[(25)-4-(2,2-gudpTop3TUI)MOPIOIUH-2-UT |METOKCH } MTUPUAUH-4-111)-3-(3 -

¢dTop-2-mMeTokcuaHuInHO)-1,5,6,7-reTparunpo-4H-nmuppono[3,2-clnupunun-4-ona
3-(3-pTop-2-merokcnaHunuuo)-2-(3-{[(25)-4-(2,2,2-Tpudropstun)mopponun-2-

WI|MeToKCH jmupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-oHa
3-(3-x110p-2-METOKCUAHUIINHO)-2-{3-[2-(4-1UOKCaH-2-HJI)3TOKCH |TUPUANH-4-

un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-oHa
3-(3-xnop-2-meTokcuaHuIuHo)-2-(3-{2-[(2R)-1,4-nuokcan-2-

WI|3TOKCH jiupuauna-4-un)-1,5,6,7-rerparuapo-4H-nupposo[3,2-clnupunun-4-oHa
3-(3-xnmop-2-MeToKCHaHUIUHO)-2-(3-{2-[(2S5)-1,4-nuokcan-2-

WI|3TOKCH jiupuaua-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-oHa
3-(3-xmop-5-pTop-2-MeToKCHAaHUIHHO)-2-(3-{[(25)-4-MeTunmop¢onun-2-
WiI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa

3-(3-xmop-5-pTop-2-MeToKCHaHUINHO)-2-(3-{[(25)-4-(2,2,2-
TpudTOpPITUN)MOPPONHH-2-UIT|METOKCH j TUpUAUH-4-1n)-1,5,6,7-TeTparunpo-4H-
nuppoio[3,2-clnupuauH-4-oHa

3-(3-xmop-2-3TUnanminHo)-2-{3-[(4-meTunMOpPOTNH-2-HIT)METOKCH | TUPUAUH-
4-un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-osa

3-(3-xmop-2-MeToKcHaHuInHO)-2-{3-[(5,5-aumeTnn-1,4-nuokcan-2-

wi)MeTokcH|nupunun-4-un}-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuanun-4-oHa
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3-(3-xmop-2-merokcuaHunuuo)-2-(3-{[(2R)-5,5-numernn-1,4-nuoxkcan-2-
WI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-oHa
3-(3-xnmop-2-MerokcuaHunuuo)-2-(3-{[(25)-5,5-numeTnn-1,4-nuokcan-2-
WI|MEeTOKCH jTupuauH-4-uin)-1,5,6,7-rerparugpo-4H-nuppono[3,2-c|nupununa-4-oxna
2-(3-{[(2R)-5,5-numeTu-1,4-1MOKCaH-2-1JI |METOKCH } MUpUaAHH-4-11)-3-(3-
¢dTop-2-MeToKkcHaHUIUHO)-1,5,6,7-TeTparunpo-4H-nuppoino[3,2-clnupuaun-4-ona
2-(3-{[(295)-5,5-numeTun-1,4-1uoKCaH-2-MJI|METOKCH } MUpUIUH-4-11)-3-(3-
¢dTop-2-MeTokcHaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppoio[3,2-clnupuaun-4-oHa
2-(3-{2-[(2R)-1,4-nuokcaH-2-uja|3TOKCH } TupuaAnH-4-un)-3-(3-prop-2-
METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
2-(3-{2-[(295)-1,4-nuokcan-2-un|3ToKkcH } mupuAnuH-4-1m1)-3-(3-pTop-2-
METOKCHAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-oHa
3-(3-¢gTop-2-merokcnanununo)-2-(3-{[(3R)-4-meTunmopdonun-3-
WI|MeTOKCH j TupuAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
2-{3-[(5,5-numetun-1,4-nnokcan-2-uj)MeTOKCH |nupuaua-4-un }-3-(3-prop-2-
MEeTHJIaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
2-(3-{[(295)-5,5-numeTun-1,4-1uoKCaH-2-MI|METOKCH } MUPUANH-4-11)-3-(3-
dTop-2-mMerunanunuHo)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupunun-4-ona
3-[2-(2,2-nudTopaTun)-3-propanununo]-2-{3-[(1,4-nuokcan-2-
WI)MeTOoKCcH [mupunua-4-un j-1,5,6,7-rerparugpo-4H-nuppono[3,2-cnupununa-4-oxna
3-[2-(2,2-nudTopaTHn)-3-propanununo]-2-(3-{[(25)-4-meTunmopdonun-2-
wi|MeTokcH jmupuaun-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuaun-4-oHa
3-(3-xnop-2-merunanunuuo)-2-(3-{[(25)-4-meTunmopdp onun-2-
wi|MeTokcH jnupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
3-(3-xnmop-2-mermnanunuuo)-2-(3-{[(3R)-4-meTunmoponun-3-
WI|MeTOKCH j TupuaAnH-4-1n)-1,5,6,7-reTparunpo-4H-nuppoino[3,2-c|nupuanH-4-oHa
3-(3-xmop-2-MeTunaHuInHO)-2-{3-[(5,5-numerun-1,4-nuokcan-2-
Wwi)MeToKcH |mupunaun-4-un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|nupuanH-4-oHa
3-(3-xmop-2-mermnanunuHo)-2-(3-{[(2S5)-5,5-numeTnn-1,4-nuokcan-2-
WiI|MeToKCH jmupuanH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuanH-4-oHa
3-(3-xmop-2-merunanunuuo)-2-(3-{[(2R)-5,5-numernn-1,4-nnoxcan-2-
WI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuaun-4-oHa
2-{3-[(1,4-nuoxcaH-2-un)MeTOKCH |mupuauH-4-un}-3-(3-grop-2-

MEeTHUJIAaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
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2-(3-{[(295)-1,4-nuokcaH-2-ni|MeTOKCH } nUpUANH-4-11)-3-(3-pTOp-2-

MEeTUJIaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-ona
2-(3-{[(2R)-1,4-nuokcaH-2-mi|MeTOKCH } mUpUuauH-4-1n)-3-(3-pTop-2-

MEeTUJIaHUINHO)-1,5,6,7-TreTparunpo-4H-nuppono[3,2-clnupuaun-4-oHa
3-(3-xn0op-2-metunanunnno)-2-(3-{[(2S5)-1,4-nuokcaH-2-1I|METOKCH } MTUPUINH-

4-un)-1,5,6,7-terparunpo-4H-nuppono[3,2-clnupuaun-4-ona
3-(3-xnmop-2-mermnanununo)-2-(3-{[(2R)-1,4-nuokcaH-2-ua|METOKCH } MTUPUIUH-

4-un)-1,5,6,7-terparunpo-4H-nmuppoino[3,2-clnupuaun-4-ona
3-(3-xnmop-2-3Tunanminuno)-2-{3-[(1,4-nnokcaH-2-1JI)METOKCH |TUPUANH-4 - HJI § -

1,5,6,7-teTparuapo-4H-nuppono[3,2-c|nupuaua-4-ona
3-(3-xmop-2-3Tunanmnuno)-2-(3-{[(25)-1,4-nnoxcaH-2-uia|METOKCH } TUPUIUH-4 -

win)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuann-4-ona
3-(3-xmop-2-3Tunanminuno)-2-(3-{[(2R)-1,4-nuokcaH-2-1J|METOKCH | TUPUIHH-4-

uin)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-c|nupuann-4-osa
3-(3-xnmop-2-3Tunanununo)-2-(3-{[(2R)-4-metunmopponuu-2-

WI|MeTOKCH j mupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuann-4-oHa
3-(3-xnmop-2-3Tunanununo)-2-(3-{[(25)-4-metunmopdonun-2-

WI|MeTOKCH jTupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-oHa
3-(3-xnmop-2-merokcuaHunuHo)-2-(3-{1-[1,4-quokcaH-2-uyn|3TOKCH } TUPUIUH-4-

un)-1,5,6,7-rerparunpo-4H-nuppono[3,2-c|nupuann-4-ona
3-(3-xn0p-2-meTokcuaHuauHo)-2-(3-{(15)-1-[(25)-1,4-anokcan-2-

WI|3TOKCH jiupuauna-4-un)-1,5,6,7-rerparuapo-4H-nuppoio[3,2-clnupunun-4-oHa
3-(3-xnmop-2-merokcuanunuuo)-2-(3-{(15)-1-[(2R)-1,4-nuokcan-2-

WI|3TOKCH jiupuaua-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-oHa
3-(3-xmop-2-merokcuanuiuuo)-2-(3-{(1R)-1-[(2S5)-1,4-nuokcan-2-

WI|3TOKCH jiupuaua-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-(3-{(1R)-1-[(2R)-1,4-nuokcan-2-

WI|3TOKCH j IupuauH-4-un)-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunua-4-oHa
3-(3-¢pTop-2-meTtunanunuuo)-2-{3-[(4-meTunmopponun-2-

WiI)MeToKcH |mupunun-4-un}-1,5,6,7-rerparunpo-4H-nuppono[3,2-clnupuann-4-ona
3-(3-¢pTop-2-metunanunuuo)-2-(3-{[(2R)-4-meTunmopponun-2-

WI|MeToKCH jmupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-oHa
3-(3-pTop-2-merunanununo)-2-(3-{[(25)-4-meTunmopdonun-2-

WI|MeTOKCH jmupuaAnH-4-un)-1,5,6,7-rerparunpo-4H-nuppoino[3,2-clnupuaun-4-oHa



10

15

20

25

30

270

2-(3-{[1,4-nuokcaH-2-MI|METOKCH } MUPUANH-4-111)-3-(2-3THII-3-PTOPAHUINHO)-
1,5,6,7-terparuapo-4H-nuppono[3,2-c]nupuaun-4-ona
2-(3-{[(2R)-1,4-nuoKCcaH-2-MJI|METOKCH | MUPUAUH-4-U1T)-3-(2-3THI-3-
dropanunmnHo)-1,5,6,7-Terparunpo-4H-nuppono[3,2-clnupuaun-4-oHa
2-(3-{[(2S)-1,4-nnoKcaH-2-UJ |METOKCH } TUPUANH-4-1)-3-(2-3Tun-3-
dropanmnnHo)-1,5,6,7-Terparunpo-4H-nuppono[3,2-clnupunun-4-oHa
2-(3-{[5,5-numeTun-1,4-nuoKcan-2-ua|MEeTOKCH } MTUPUANH-4-11)-3-(2-3THi-3 -
dropanmnnHo)-1,5,6,7-Terparunpo-4H-nuppono|[3,2-clnupunun-4-oHa
2-(3-{[(2R)-5,5-numeTuin-1,4-nMOKCaH-2-UJ |METOKCH } MUPUAUH-4-11)-3-(2-
stun-3-propanununo)-1,5,6,7-rerparunpo-4H-nuppono|3,2-clnupuaun-4-oHa
2-(3-{[(295)-5,5-numeTun-1,4-1uoKCaH-2-MJI|METOKCH } MUPUIUH-4-1JT)-3-(2-3THII-
3-propannnmnuo)-1,5,6,7-rerparuapo-4H-nuppono|3,2-clnupunua-4-oHa
3-(3-xmop-2-MeTokcuaHuInuHO)-2-[3-({ 1-[4-meTunmoponun-2-
WI|3TUa jokcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nuppono[3,2-clnupunun-4-oHa
3-(3-xmop-2-merokcuanunuuo)-2-[3-({(1R)-1-[(2R)-4-meTunmoponun-2-
WI|3TUa jokcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nuppono[3,2-c]nupunun-4-oHa
3-(3-xnmop-2-merokcuaHunuuo)-2-[3-({ (15)-1-[(25)-4-meTunmopdonun-2-
WI|3TUa jokcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4H-nuppono[3,2-c]nupunun-4-oHa
3-(3-xnmop-2-merokcuanunuuo)-2-[3-({(1R)-1-[(25)-4-meTunmopdonun-2-
WI|3TH  OKcH)mupuaAnH-4-m]-1,5,6,7-terparuapo-4H-nuppono[3,2-clnupuanus-4-oHa
3-(3-xnop-2-meTokcuaHuauHo)-2-[3-({(15)-1-[(2R)-4-meTunmopponun-2-
WI|3TUa joKcH)nupunuH-4-unl-1,5,6,7-rerparuapo-4 H-nuppoio[3,2-clnupunus-4-

OHa.

5. Ilpumenenue coequnenus odmeit Gopmyisl (I) mo nrodomy u3 nyHkToB 1 - 4

IS TIeYeHUs I TPpOPUIAKTUKH 3a00IeBaHUN.

6. Ilpumenenne coequaenus obmeit Gpopmynsl (I) mo nyHkTY 5, rae 3aboneBanus
MPEeNCTaBISIOT cOOO0H runepnponudepaTuBHbIE 3a00JI€BaHUS U/UIIH HAPYIIEHUS,

pearupyromue Ha UHAYKIUIO THOeTn KJIeTOK.

7. Ilpumenenne coequaenus obuen popmynsl (I) mo nyukry 6, rae

runeprnpoiudepaTuBHble 3a00IeBaHMS W/ WM HAPYIIEHUS, pEarupymue Ha
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WHIYKLIHUIO THOENH KJIETOK, MPEACTABISIIOT OO0 reMaToIOTHYeCKUe OMyXOJIH,

COJIMAHBIC OMMYXOJIU U/WINU UX METACTAa3bl.

8. [Ipumenenue coenquuenus: Gopmyosl (I) mo nyHkTy 7, rae onyxoib U/Hiu ee

MeTacTasbl 3askopuBaroT myTant EGFR.

9. Ilpumenenue coenuneHus ¢opmynsl (I) mo nyHkTy 7, A€ ONyXOoJb
npeacTasisier coO00# pak JIETKUX, B YaCTHOCTH, PakK JErkuX, 3asKOPUBAOLUIUNA MYyTaHT

EGFR c nnCcepuuoHHO# MyTanuei B 3k30He 20, U/ UK €ro MeTacTasbl.

10. Ilpumenenue coenuHenuss ¢opmynsl (I) mo nyHkTy 7, TOE ONyXOJb
npeacTasisieT coO00# pak JIETKUX, B YaCTHOCTH, PaK JErkhX, 3asKOPHBAKOLINNA MYTaHT
EGFR ¢ pgenenmsiMu BHYTPH paMKH CUHMTBHIBaHHS B 3k30He 19 (Ttakumm kak EGFR
E746 A750del) unu ToukoBbiMu MyTanusmMu B 5k30He 21 (manpumep, L858R), n/munu

€ro MeTacCTa3hbl.

11. Ilpumenenue coenuHenuss ¢opmynsl (I) mo nyHkTy 7, TO€ ONyXO0jb
npencTasisieT coO0O# pak JIETKUX, B HaCTHOCTH, pPak JErkux, 3asKOPHBAIOLUINNA MyTaHT
EGFR ¢ npuobperennoit pesuctentHoi wmytanueir D770 N771insSVD C797S,
E746_A750del C797S nnu L858R C797S, u/unu ero meracrassl.

12. Tlpumenenune coenunenuss Qopmynsl (I) mo nyHkTy 7, TO€ OMNyXOJb
npeacTasisier coO00# pak JIETKUX, B UACTHOCTH, PakK JErkKhX, 3asKOPHBAOLUIUNA MYTaHT
ERBB2 ¢ wuHCepuMOHHBIMH MyTauusiMu B 3k30He 20 (takumm kak ERBB2

A775 _G776insYVMA), u/unu ero MeTacTassl.

13. @apmaneBTuUecKkass KOMIO3ULUSA, COAEPIKALIAsA IO MEHBIIEH MEPE OJHO
coenuHenue odmei popmynsl (I) mo modomy u3 nyHKTOB | - 4, BMecTe C 1O MEHbIIEeH

MEpE€ OAHUM (I)apMaL[eBTI/ILIeCKI/I NpUEMJICEMBIM BCIIOMOTAaTECJIbHBIM CPEACTBOM.

14. Komnosuuus no nyHKTy 13 nis 1e4yeHHust reMaTOJOTHYECKHUX OMYyXOJEeH,

COJIMIHBIX OMyXOJIeH U/UIU UX METaCTa30B.
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15. Kombunanwmsi, conep:kamass OJWUH WJIH HECKOJbKO TMEPBBIX AKTHBHBIX
KOMIIOHEHTOB, BBIOpaHHBIX M3 coenuHeHuiu obmel ¢opmynsr (I) mo mrobomy wu3
NyHKTOB | - 4, ¥ ONWH WM HECKOJbKO BTOPBIX aKTHBHBIX KOMIIOHEHTOB, BbIOPAHHBIX
U3 XUMHOTEPANEeBTHYECKUX MPOTUBOOMYXOJEBbIX CPEACTB U MHULIEHb-CIIEHH(PUUECKUX

IPOTUBOOIMYXOJEBBIX CPEACTB.

16. Cmnoco06 wuHrubupoBaHusi akTuBHOCTH KuHa3bl EGF-peuentopoB B
ONyXOJIEBON KJIETKE, KOTOPBIM BKJIIOYAET MPUBEAEHUE B KOHTAKT ONYXOJEBON KJIETKH

¢ coequHenuneM odmei popmyibl (I) mo nroOOMy U3 myHKTOB 1 - 4.

17. Cnocob mo nyHkTy 16, roe onmyxoJjeBas KjieTKa IpeacTaBisieT COO0U KIeTKY

in vitro Ny in vivo.

18. Cnocob cHMXEHHs] BBDKUBAEMOCTH ONMYXOJEBOH KJIETKU HJIM UHAYLIUPOBAHU 5
rubean OmyXoJIeBOH KJIETKH, KOTOPBIH BKJIIOYAET NMPUBEIECHHUE B KOHTAKT ONMYXOJEBOM
KJIeTKH, comepxamei myrtaunio B EGF-penenrope, ¢ coenuneruem odmeit Gpopmynsl

(I) mo mroOomy u3 nmyHkToB 1 - 4.

19. Cnocob mo mwobomy u3 nyukroB 16 - 18, rne EGF-peuentop coxmepxut

MyTaluo B 3k30He 20.

20. Cnocob6 mo gwboMy u3 mnyHKTOB 16 - 19, rme omyxojeBas KJeTkKa
NPOMCXOMAUT U3 3JI0KaAY€CTBEHHOTNO HOBOOOpPa3OBaHHs, BBIOPAHHOTO U3 TPYIIIbI
COCTOSIIIMI W3 JIEHKeMHH, MHEJOAUCIIIACTHYECKOr0 CHHAPOMA, 3JI0OKAa4YeCTBEHHOM
.]'II/IM(bOMbI, onyxoneﬁ T'OJIOBBI u meu, raCTpOMHTCCTUHAJIbHBIX onyxonef/i,
SHAOKPUHHBIX OHYXOJIeﬁ, OHYXOJ'IGI\/'I MOJIOYHOH JKeJIe3bl U APYIrux r’mHEKOJIOTUYECCKUX

OMyXOJIeH, YPOJOTHYECKUX OMyXOJEH, ONMyX0Jell KOXKU U CAPKOMBI.

21. Cmnoco6 mo mnyHkty 20, rae omyxoseBas KJE€TKa TNPOHCXOAHT U3
3JI0Ka4Y€CTBEHHOT0 HOBOOOpA30BaHUsA, BBIOPAHHOTO W3 TPYIIBl COCTOSALUHA U3
CHUHOHA3aJIbHOMN WHBEPTUPOBAHHOMN ManUIITOMBI 158051 CHUHOHA3aJIbHOU
MJIOCKOKJIETOYHOU KapLUUHOMBI, aCCOLMUPOBAHHOMU Cc CUHOHA3aJIbHON

UHBEPTUPOBAHHON NMaNHUJIOMOM.
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22. Cnocob nedeHus 3J10Ka4€CTBEHHOTO HOBOOOpa3oBaHus y CyObeKkTa, KOTOPBIH
BKJIIOYAE€T BBeAeHHE CYOBEeKTy 3(Q(PEKTUBHOrO KOJHMYECTBA COEAUMHEHHs OOImei

dopmynel (I) mo mrobomy u3 nyHkTOB 1 - 4.

23. Cnoco0 nedeHHs] 3JI0KAYECTBEHHOTO HOBOOOpa3oBaHUs y CyOBekTa, Tne
3JI0KAYeCTBEHHOE HOBOOOpa3OBaHHE SBJSIETCA YCTOWYMBBIM WJIH  HpUOOperno
yCTOMYUBOCTh K Tepanuu aHTuTenamu npotus peuentopos EGF, koTopsblil BkirouaeT
BBeZeHHE CYOBeKTY 3P (PeKTHBHOrO KoauvyecTBa coeauHeHus obmeit Gopmynst (I) mo

ar000oMy U3 MyHKTOB 1 - 4.

24. Cnoco6 mnoBbimeHuss 3(PGPEKTUBHOCTH TEepanmuu AaHTHTEJIAMH NPOTHUB
peuentopoB EGF, koTopblli BKIIOUaeT MPOBENECHHUE CYOBEKTY TEpamuu aHTHTEIAMHU
npotuB peuentopoB EGF B komOunamum ¢ coenmHenmem obmeid ¢opmyns (I) mo

ar000oMy U3 MyHKTOB 1 - 4.

25. Cmnocob6 mo mrobOomy u3 NOyHKTOB 22 - 24, rAe 3J0Ka4YeCTBEHHOE
HOBOOOpa3oBaHMe  BBIOMpPAIOT U3  TPYNNbI,  COCTOsLIEH U3  JEeHKeMHH,
MUEJIOIUCTIIACTUYECKOTO CHHAPOMA, 3JIOKAYECTBEHHOH JTMM(pOMBI, ONMyXOJel TOJOBBI
U LIeU, OMyXO0Jiell TPYAHON KJIETKH, raCTPOUHTECTHHAIBHBIX OMYXO0JeH, SHIOKPHHHBIX
OMyXOJIeH, OMyXoJied MOJIOYHOH JKeje3bl M APYTUX THHEKOJOTHYECKUX OIyXOJIeH,

YPOJOTHYECKHUX OMYyXOJIeH, ONMyXO0JIeH KOXKHU U CAPKOM.

26. Crnocob mo myHKTY 25, rae 3J10KaueCTBEHHOE HOBOOOpa30OBaHUE BBIOUPAIOT
W3 TPYINNbl COCTOSIIIUM W3 CHUHOHA3aJbHOW MHBEPTUPOBAHHOW MAMUJIIOMBI WU
CHMHOHA3aJIbHOW TJIOCKOKJIETOYHOW KapUHHOMBI, aCCOLMUPOBAHHON C CHMHOHA3aJIbHOM

WHBEPTUPOBAHHON NaNHUJIOMOM.

27. Cnocob mo myHKTY 25, rae omyxoJib 'PyAHOH KJIETKH MpencTaBsieT coOoil

HEMEJIKOKJIeTOYHBIN PaK JErkKux.

28. Cnocob® mo mwbomy u3 mysktoB 16 - 27, rme EGF-peuentop conmepxut

MYTaIHIO.

29. Cnoco6 no nyHkTty 28, rne EGF-peuenTop cogepxutr myrauuio B 3k30He 20,
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30. Cnocob mo mysnkty 29, rne EGF-penentop comepkuT MHCEPUUIO B SK30HE

20.

31. Cnoco6 mo myukty 30, rme EGF-peuenTop COmepXUT HMHCEPLUIO MEXAY
amuHOKHCHOoTaMu V769-D770 u/unu mexay D770-N771.

32. Cnoco6 no nyHkTy 31, rae uncepuus npeacrasiser codboit ASV w/umu SVD

HUHCEPLHUIO.

33. Cnocob no nyukry 30, rne EGF-peunentop comnep:xxutr ASV MHCEPUUIO MEXKIY
amuHOKHCHoTaMu V769-D770 w/unu SVD uHcepunio Mexay amuHokuciaoramu D770-

N771.

34. Cnocob orbopa manmeHTa AJIs IEYeHUs 3JI0Ka4eCTBEHHOTO HOBOOOpa30OBaHUs
coenuHenuem obmen Gopmynsl (I) mo mobomy u3 myHKTOB 1 - 4, KOTOPBIH BKJIIOYAET
obnapyxenue myrtauuu B 3k30He 20 EGF-penentopa B Ouonormyeckom obOpasie
cyObeKkTa, TeM CaMbIM OINpenesiss, 4YTO MalUeHTa CJeayeT JIEUUTh YKa3aHHBIM

COCAUMHCHUCM.

35. Cnoco0 jnedeHHs] MaLMEHTa CO 3JIOKAYECTBEHHBIM OOpa3OBaHHEM, KOTOPBIH
BKJIIOYAET NMPOBENECHHE CYOBEKTY Tepamuu aHTuTenamu npotus peunentopos EGF B
KOMOMHaUnu ¢ coenuHeHnem obmei Gopmynsl (1) mo mobdomy u3 nyHkToB 1 - 4, raoe
cyOBeKT aJIsl Tepamuu BBIOMpPAIOT MyTeM OOHapykeHus mytauuu B 5k30He 20 EGF-

peuenTopa B buojoruueckom odpasie cyobekra.

36. Cnocob no nyskty 34 wnu 35, rne EGF-peuenTop comepXxuT MHCEpUUIO B

3k30He 20.

37. Cnocod® mo myskty 36, rne EGF-peuenTop comepXUT HHCEPLHIO MEXAY

aMmuHOKHCHoTaMu V769-D770 u/unu mexay amuHokuciaoramu D770-N771.

38. Cmoco6 no nmyHkTy 37, rae uHcepuus npeacrasisier coboit ASV u/unu SVD

UHCEPLHIO.
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39. Cnocob no nyukry 36, rne EGF-peuentop comepxxutr ASV MHCEpUHUIO MEXIY
amuHokucioraMu V769-D770 w/unu SVD uncepuuio Mexay amuHokuciaoramu D770-

N771.

40. Croco6 mo nrobomy u3z nyHkToB 16, 18, 24, 34 u 35, roe 3JI0KavueCc TBEHHOE
HOBOOOpa30OBaHUE TMPENCTaBIsIET COOOH pak JEerkux, B YacCTHOCTHU, paK JErKux,
3askopuBaromuil myraiT EGFR ¢ nenenusiMu BHyTpH paMKu CUHUTBIBAHUSA B 3k30He 19
(trakumu xaxk EGFR E746 _A750del) wnaum TOYKOBBIMH MyTalUusMH B 3K30He 21

(manmpumep, L858R), u/mnm ero meracrassl.

41. Cnocob mo nrobomy u3 nmyHkToB 16, 18, 24, 34 u 35, roe 3JI0Ka4eCTBEHHOE
HOBOOOpa30BaHUE TPEACTaBJsIeT COOON pak Jerkux, B YaCTHOCTU, pPaK JErKux,
sagkopuBatomuii  Myrant EGFR ¢ mnpuoOpeTeHHON pe3HCTEHTHON MyTauuei

D770 N771insSVD C797S, E746 _A750del C797S mmm L858R C797S, w/unm ero

METAaCTa3bl.

42. Cnocob no nrobomy u3 nyHkToB 16, 18, 24, 34 u 35, roe 3JI0KaueCTBEHHOE
HOBOOOpa3oBaHUE MPEACTaBIsAeT COOON pak JEerkux, B YaCTHOCTHU, pPaK JErkux,
3askopuBaromuil myraiT ERBB2 ¢ nuacepunonabiMu MyTanusiMi B 3k30He 20 (TakuMu

kax ERBB2 A775 G776insYVMA), u/unu ero Mmetacrasbl.
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