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CIIOCOBHI JIEYEHUSI BUPYCHBIX HHO®EKIWM FILOVIRIDAE

OBJIACTb TEXHUKH

[0001] Hacrosmee u3oOpeTeHHe B IMEJIOM OTHOCHTCS K CIOCO0aM U COEIUHEHUSIM IS
neueHust BUPYCHBIX uH(pexkumit Filoviridae, B 4acTHOCTH K crmoco0aM M HYKJIEO3UJaMm JUIs

neueHus Bupyca J0omna, Bupyca MapOypr u Bupyca Cuevavirus.

YPOBEHb TEXHHUKH

[0002] @unoBupycel (Hampumep, Bupyc 20oma (EBOV) u Bupyc Mapbypr (MARV))
OTHOCSTCS K YHCJy HauOoJee CMEPTOHOCHBIX U BPEIOHOCHBIX BHPYCOB. OHHU BBI3BIBAIOT
TSDKEJIbIe, 3a4acTYK0 CMEpTeNIbHbIe BHPYCHbIE TIeMOpPparHdecKue JNXOpPaaKH Yy JHoAed u
OTIIMYHBIX OT YEeJOBEKa INPUMATOB (HAIpUMEp, HEYEIOBEKOOOpPas3HbIX 00€3bsH, TOPHILUT U
muMmnan3e). DOuIoBHPYCHl BBI3BIBAIOT OCOOEHHYKO OOECHMOKOEHHOCTh KaK BO3MOXKHOE
OuoNOrHYecKOe OpYIKKE, TIOCKOIbKY OHM 00JIaIaI0T MOTEHIIMATIOM K PACTIBUIEHHIO U MOTYT OBITh

HCITOJIb30OBAHbI B BUAC a3PO030Jisd B BOCHHBIX LICJIAX.

[0003] WHukyOarmoHHBIN nepuoa i GUIOBHPYCHOH UHQEKINH COCTaBiIsieT OT 2 10 21 nHs.
Havano Gone3Hu SBJISIETCS OCTPHIM M XapaKTEPHU3YETCS BBICOKOW TEMIIEPaTypPOM, TOJIOBHBIMH
OonsiMu, OOJISIMU B CyCTaBax M MBILIIAX, OOJBIO B TOpJIE, YTOMIISIEMOCTBIO, Uapeei, pBOTOH U
Oonbl0 B KMBOTE. Y HEKOTOPBIX MAILIEHTOB MOTYT HAOJIOAATHCS ChIMb, MOKPACHEHHE TJIas3,
UKOTa W BHYTPEHHEE W HApPYKHOE KpPOBOTeueHHe. B TeueHWe OAHOW Hemenu mocie
UHQUIHUPOBAHUS BUPYCOM OOJBIIMHCTBO TMAIMEHTOB HCIMBITHIBAIOT OONM B TpyAH H
MOJIMOPTAaHHYI0 HEOCTATOYHOCTh, BMAJAIOT B IIOKOBOE COCTOSIHUE M YMHUPAIOT. Y HEKOTOPBIX

NalUEHTOB MEPEA CMEPTHIO TAKXKE BOSHUKAKOT CJICTIOTA U 06m1/1pHoe KPOBOTECUYCHHE.

[0004] Filoviridae mnpencraBnser coboit cemeiictBo PHK-BupycoB.  YcTaHOBIEHO
CYLIECTBOBaHWE ABYX mpencraBureneil cemeiictea Filoviridae: EBOV u MARV. Takxke
YCTAHOBJIEHO CYILIECTBOBAHHME JBYX OCHOBHBIX IIaTOTE€HHBIX THIIOB BHPYCa CEMEHCTBa
Filoviridae: Ebolavirus (Bupyc J0omna, 36omnaBupyc) u MARV. OOHapyXeH OQuH BapHaHT

MARY wu nare BunoB 300maBupyca: 300maBupyc 3aup (Takke Ha3bIBA€MbI BUpYycOM J0oia,



EBOYV), s6onasupyc Cynan, 36onasupyc jeca Tau, 30omasupyc bynnubyruo u s6omasupyc
Pecron. Tounoe nmpoucxokneHue, paioHbl PaCPOCTPAHEHHSI M €CTECTBEHHAs cpela OOUTaHMS
Filoviridae wewsBecTHpl. OIHAaKO Ha OCHOBE HUMEIOMIMXCS NAHHBIX W TMPUPOABI CXOIHBIX
BUPYCOB TPEATONArarT, YTO BUPYCHI ceMelicTBa Filoviridae sBRAOTCS 300HO3HBIMH (10 echtb
MIEPEHOCSITCSI KUBOTHBIMH) M OOBIYHO OCTAIOTCS B JKHBOTHOM-XO3SIMHE, OOWTAIOUINX Ha

appUKAHCKOM KOHTUHEHTE.

[0005] B Tteuenune OGonee 30 yer ¢ 3007aBHpPyCaMu CBS3BIBAIOT MEPHOAMYECKUE BCIIBIIKH
reMopparuueckoil smxopanku B lLleHTpanpHONH AdQpuKe, KOTOpblE BBI3BIBAIOT TSKENIOE
3a0ojneBaHre y HMHQUIMPOBAHHBIX MALMEHTOB. [loKa3aTenmu CMEPTHOCTH BO BpeMsl TaKUX
BCIIbIIIEK BapbupoBaiuchk oT 50% B cnydae s0onmaBupyca Buga Cynan (SEBOV) Bmtots 1o 90%
B ciyuae s0onasupyca Buna 3aup (EBOV, ZEBOV) (Sanchez ef al., Filoviridae: Marburg and
Ebola Viruses // Fields Virology (eds. Knipe, D.M. & Howley, P.M.) 1409-1448 (Lippincott
Williams & Wilkins, Philadelphia)). Benpiiuka B korue 2007 roga B Yrasze, MO-BUAMMOMY,
BBI3BAHHAsI HOBBIMU BHIAMH >00JIaBHpycCa, MpUBEIa K CMEPTHOCTH, COCTaBUBLICH HMPUMEPHO
25% (Towner et al., PLoS Pathog., 4. 1000212 (2008)). ZEBOV Taxkxe yHHYTOXHI
NOMYJILMN AUKUX 4YeJIOBeKOOOpasHbeIX 00e3bsiH B TOM ke pernoHe Acdpuxu (Walsh ef al.,

Nature, 422:611-614 (2003)).

[0006] TIpenmorBpaiieHue u jeueHue (HUIOBHPYCHBIX MH(EKIUH, BKIIIOUYasi 300JaBUPYCHI (TO
ectb EBOV), conpoBosknaercs MHOkeCTBOM mpodiiem. Ha ceromHsiimHuii 1eHb HE CYLIECTBYET
BaKIIMH UM METOAMK MOCTKOHTAKTHOM MPOMUIAKTUKH, MTOIXOISAIINX I TPEIOTBPALICHUS WU
ooprObI ¢ nHpekussMu EBOV. BMecTo 3TOro maueHThbl MOJIy4atoT JIUIIb MOANEPKUBAIOIIYIO
Teparuo, TO €CTh MOIePKaHIE BOJHO-COJIEBOTO OalaHca, KUCIOPO, MOIIePKaHHe KPOBSIHOTO

JABJICHUS U JIEUEHUE JFOOBIX BTOPUIHBIX UHDEKITHIL.

[0007] Taxum oOpa3oMm, CymecTByeT MOTPeOHOCTh B KOMITO3UIMAX U Crocodax JIeueHHs
undpekmmii EBOV. Hacrosimee uzoOpereHue mNpenHAa3HAYEHO MJisi YIOBIETBOPEHUS 3TOH U

OPYTrUX NOTPeOHOCTEH.



KPATKOE OITMCAHME U30bPETEHUA

[0008] IIpennoxken cnocoO neuenuss uHbekuuu [iloviridae y denoBeka, HY>KAAOIIETOCS B
5TOM, BKIIIOYAIOIUN BBEACHHE TEPANeBTHUECKH 3(PPEKTUBHOIO KOJMYECTBA COENUHEHHS

bopmynsl IV:

®Dopmyna IV

1T ero GapMalieBTHIECKH NPUEMIEMON COJHU, TUAPATa UITH CIOKHOTO 3QUpa;
rie
R’ BbIOpaH U3 rPyMIbl, COCTOSIIEH U3
a)  H -C(=OR'. -C(=0)OR!, -C(=O0)NR!'R!, -C(=0)SR!!, -S(O)R'.
_S(O)R!L, -S(0)(OR™), -S(0)2(OR ) wm —~SO;NRUR2:
b)

Q 0 Q 0
Ho_p’!_g_ I g L0 g
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’ HO  Ho HO  Ho :
c) TPYIIBL, BBIOPAHHON U3
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d)

rae
R® BeIOpan u3 rpymmel, cocrosimed u3 ¢ennna, 1-Hadruna, 2-

nadTia,
%_ X X % XX
NS NSNS

RY BriGpan u3 rpynmel, coctosimei u3 H um CHs;

kaxabii u3 R®! 1 R® He3aBuCMMO BLIOpaH U3 IPYIIIbL, COCTOSMIEH
u3 H, (C1—Ce¢)ankuna unu OeHsuna,

R Bri6pan u3 rpynnsi, cocrosmeit uz H, (C1—Cs)ankuna, 6eHsua,
(C5-Co)uuxnoankuna 1 —CHy—(C3-Cs)umkoankuna,

R& BpiOpan w3 rpymmbl, cocrosimeidr w3 (Ci1—Csg)ankuna,
—0—(C1—Cg)ankumna, OeH3ua, —O—0eH3una,
—CH»—(C3—Ce)umknoankuna,
—O—-CH>—(C3-Ce)umknoankuna u CF3; u

n' mpencrasisier coOOW IeNloe YUCIIO, BBIOPAHHOE W3 TPYIIIIHI,

cocrosmeri u3 1,2,3 u4; u

TPYIIBI POPMYJIBI:

e
Q BBIGpan u3 rpynmsl, cocrosmeii us O, S, NR, "N(O)(R), N(OR),
"N(O)(OR) unu N-NR3;
Z' u Z?, B3aTele BMecTe, npencTasisioT codoii -Q(C(RY),);Q-;
rae

kaxapii Q' He3aBHCHMO BLIOpPAH U3 TPYIIIbL, COCTOSIIEH

u3 O, Sumu NR; u

Kaxxabii RY He3aBUCUMO BBIOpAH W3 TPYIIIBIL, COCTOSIICH

w3 H, F, Cl, Br, I, OH, R, -C(=Q*R, -C(=Q*)OR, -



C(=QHNR)2, -N(R)2, -N(R);, -SR, -S(O)R,
S(O):R, -S(O)(OR), -S(0)(OR), -OC(=Q"R,
OC(=Q*)OR, -OC(=Q))(N(R)), -SC(=Q’R,
SC(=Q*)OR, -SC(=Q*)(NR)), -NR)C(=Q*R,
NR)C(=QH)OR, -NR)C(=Q*N(R);, -SO:NR3,
-CN, -N3, -NO», -OR wiu Z°; unn, nea RY, B3aTbIe

BMECTE NPH OHOM M TOM K€ aToMe YIIepoja,
00pa3yroT KapOOLMKINYECKOe KOJBbIO U3 3-7
aTOMOB yTJIEPONa,;

kaxapii Q? HeszaBucumo mpenctasiaser coboit O, S, NR,
“N(O)R), N(OR), “N(O)(OR) unu N-NR; wru
kaxnbiii u3 Z' u Z? HesaBuCHMO TpencTaBiseT coboi rpyrmmy

dopmysl a:

~ . -
|
R*——Q*—P Q°
)
_ ,qu i
M2 ’
®opmyna la

rae
ka7 Q° He3aBMCUMO BBLIOpAH M3 TPYIIbL, COCTOSIIEH
u3 ceasu, O, CRy, NR, "N(O)R), N(OR),
"N(O)(OR), N-NRy, S, S-S, S(O) umu S(O)s;
M2 mnpencraBisier cOOOW ILeJIO€ YHCIO, BBIOPAHHOE U3
rpynmnel, coctoswein us 0, 1 unm 2;
kaxnapiii R* He3zaBucumo mpexncrasisier coboit RY wmmm

rpymmny GopMyJIbL:



Q* R\, RY Q*

- - M12c
M1a M1c M1d

rae
kaxaeii Mla, Mlc u M1d npexacrasnsier coboi
LIeJIO€ YHUCIIO, HE3aBUCHMO BbIOpaHHOE U3
rpynnsl, cocrosimen us 0 wm 1,
Ml12¢c npencraBiusier coOOH  Ileoe  YHUCIO,
BBIOpPAHHOE U3 TPYMIIbI, COCTOsIeH u3 0, 1,
2,3,4,5,6,7,8,9,10, 11 um 12;
7’ npencrassier coboit Z* umm Z°;
Z* mpencrasnsier coboii R, -C(Q?)RY, -C(Q*)Z°, -
SO,RY unu -SO,Z°; u
7Z° mpencraBnser  coOoif  kapOOLMKN MM
reTepoLuKy, NpPH 3TOM Z° HE3aBHCHMO
3amerneH 0-3 rpynmnamu RY;
kaxaeii RY wmmm  R!Y2 mesaBucumo mpencrasnser coboit H, (C1—Cs)amxum,
(Cr—Cy)ankenuu, (Co—Cg)ankunu, (C4—Cg)xapOOHMKITHITATKI,
(C6—Cr0)HEO0s13aTENIBHO  3aMEINEHHBIN  apujl, HeoOs3aTeNIbHO 3aMelleHHbIH
reTepoapu, -C(=0)(C1—Cg)anmkm, -S(0O)u(C1—Cs)ankmn WJIH
(Co—Cao)apun(C1—Cs)ankun, uma RM u R!% B3areie BMecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHHU 00a MPHCOEIMHEHBI, 00Pa3yIOT 3-7-ujeHHOE reTePOLUKINIECKOe
KOJIBIIO, TMPH 3TOM JIF0OOW aTOM YIjiepoia YKAa3aHHOTO TIeTePOLMKIHYECKOro
KOJIbLIAa HEOOSI3aTENIbHO MOXKET OBITH 3aMeHeH Ha -O-, -S- mim -NR?-;
kaxnpiii R* HezaBucumo BeIOpaH u3 rpymmbl, coctosimed w3 H, (Ci1—Cs)ankuna,
(Co—Cg)ankenuna, (Co—Cg)ankunua, (C6—Ca0)apun(C1—Cg)ankuna,
(Cs—Cy)xapbomukmmnankuia, -C(=0O)R, -C(=0)OR, -C(=O)NR,, -C(=O)SR, -
S(O)R, -S(O)2R, -S(O)(OR), -S(0)2(OR) umm -SO2NR»; roe



Kaxkabidi R HezaBucuMo BeIOpaH u3 rpymmsl, cocrosimed u3 H, (Ci1—Cg)ankmna, (C1—Cs)
samenienHoro ankuia, (C,—Cg)anmkenuna, (C>—Csg) 3aMeleHHOro ajKeHHa,
(Cr—Cy)ankunamna, (C,—Csg) 3amemennoro ankuamia, (Cs—Cao)apumna, (Cs—Cao)
3amemenHoro  apwna, (C—Cy)rerepommiimna, (C>—Ci)  3aMemmeHHOro
reTepPOLNKIIHIIA, (C6—Ca0)apun(C1—Cs)ankuna WA 3aMEIIeHHOT0
(Cs—C20)apun(C1—Cs)ankuna,

KK N MPencTaBiseT coOOi Lenoe YUCIIO, HEe3aBUCHMO BBIOPAHHOE W3 TPYIIIIBL
cocrosimmeit u3 0, 1 unu 2; u

npu otom kaxaeii  (Ci—Cglankun, (Cr—Cs)ankxenun, (Cr—Cs)ankuHun — uim
(Co—Ca0)apun(Ci1—Cs)ankun xaxmoro RM umu R'? nesaBucumo HeobGs3aTenbHO
3aMeIeH OMHUM WJIM HECKOJbKUMH 3aMECTHTEJISIMH, BBIOPAHHBIMU U3 TPYIIIL,
cocrositieit u3 rajgorena, ruapokcu, CN, N3, N(R?), unu OR?; u npu 3TOM 01uH

win OoJjiee HEKOHLIEBBIX aTOMOB yriiepona kaxkaoro ykaszaHHoro (Ci-Cg)ankuna

HE00s13aTEIbHO MOKET OBbITh 3aMeHeH Ha -O-, -S- nn —NR?-.

[0009] B nmpyrom BapmaHTe peaqu3alMy HACTOSIIErO M300PETeHHUs MPEAJIOKEHO COSTUHEHHE,

KOTOPOE TPENCTABISIET COOO0H







, U

WK UX (papMalieBTUYECKHU MPUEMIIEMYIO COJb, TUAPAT WITH CIOXKHBIHN 3Qup.

ITIOAPOBHOE OITMCAHUWE U30BPETEHMA
I OIIPEAEJIEHUA

[0010] Ecnu He yka3aHO MHOe, MPEATONATAETCs], YTO CIEAYIOLUE TEPMHUHBI U BBIPAKEHUS B

KOHTCKCTE HACTOALICTO ONMMCAHUA UMECIOT CJIEAYIOIUEC 3HAUCHUS.

[0011] Korma B HacTosleM ONHMCAHUU MCHOJNb3YIOTCS TOBAPHBIE 3HAKHU, 3asBUTEIAMU
NOJPAa3yMeBAeTCs, YTO TaKUe YKa3aHMUs HE3aBUCHUMO BKJIIOYAIOT MPOAYKT, COOTBETCTBYIOILMMH
TOBAPHOMY 3HAKy, M aKTHBHbIH (h)apMaleBTHUECKUN HHIPEAUEHT (MHIPEIUEHTHI) MPOAYKTA,

COOTBETCTBYIOLETO TOBAPHOMY 3HAKY.

[0012] B KOHTEKCTE HACTOSINEro ONHCAHUS «COENMHEHUE COTJIACHO  HACTOSIIEMY
n300peTeHno» win «coenuHenne Gopmynsl [V» o3Havaer coenunenue Gopmyibl IV wim ero
(dbapMaleBTHUECKU MPUEMIIEMYIO COJIb. AHAJIOTUYHO B OTHOLIEHHUH MOANAIOLINXCS BbIACIEHUIO
MPOMEKYTOYHBIX COENMHEHUH BBIpAXKEHHE «COequHEeHUe (OpMyJbl (YUCIIO)» O3HAYaeT

COeMHEHHNE YKAa3aHHOW (POPMYJIbI K €ro (hapMarleBTHYECKH MPUEMIIEMbIE COJIH.

[0013] «Ankunm» mpencraBisieT COOOW  YIJIEBOIOPOMA, COAEPIKAIMUN  KHOPMAJIbHBIEY,
BTOPHYHBIC, TPETUYHbIE WM KOJIBLIEBBIE aTOMBbI yriepona. Hampumep, ajkuibHas rpymma
MOKeT conepkath oT 1 mo 20 atomoB yriepona (mo ecms, C1-Cyo ankwmi), ot 1 go 8 atomoB
yraepona (mo ecmo, C1-Cg ankun) umn ot 1 1o 6 aromos yriaepona (mo ecmes, C1-Ce anmkun).
[TprMeps! MOIXOMSIINX ATKUJIBHBIX TPYII BKJIFOYAIOT, HO HE OTPAHUYHMBAIOTCS MMH, METHI
(Me, -CH3), stun (Et, -CH>CH3), 1-nponun (n-Pr, H-npormun, -CH,CH>CH3), 2-npormun (i-Pr,
mzonporm, -CH(CH3)2), 1-6ytun (n-Bu, H-Oytua, -CH2CH2CH2CHs), 2-metun-1-npormn (i-
Bu, u3obyrtun, -CH,CH(CHs)2), 2-6ytun (s-Bu, Brop-6ytun, -CH(CH3)CH>CH3), 2-metmn-2-
nponui (t-Bu, Tper-Oytun, -C(CHs)3), 1-mentun (H-nenrwn, -CH,CH>,CH>,CH>CH3), 2-nenTin



(-CH(CH3)CH2CH»CH3), 3-nentun (-CH(CH2CHs)y), 2-metmn-2-0ytun (-C(CHs3)CH>CH3),
3-merun-2-0ytun (-CH(CH3)CH(CHs)2), 3-merun-1-6ytun (-CH2CH>CH(CHs)2), 2-merun-1-
Oyt (-CH2CH(CH;3)CH,CH3), I-rexcun (-CH>CH,CH,CH>CH,CH3), 2-reKcun
(-CH(CH3)CH2CH>CH>CH3), 3-rexcun (-CH(CH»CH;3)(CH>CH2CH3)), 2-meTun-2-neHTHI
(-C(CHs3)2CH2CH:CH3), 3-metun-2-nentun (-CH(CH3)CH(CH3)CH2CH;3), 4-metun-2-neHTun
(-CH(CH3)CH2CH(CH3)2), 3-merun-3-nenrun (-C(CH3)(CH2CHs),), 2-merun-3-nenTtin (-
CH(CH2CH3)CH(CHs3)2), 2,3-mumerun-2-0ytun (-C(CHs3):CH(CH3)2), 3,3-numernn-2-Oytun (-
CH(CH3)C(CHs)3) u okt (-(CH»),CH3).

[0014] «AnkokcH» O3Ha4aeT rpymnmy, uMermyw Gopmyny —O-ajakui, B KOTOPOH alKHJIbHAS
IpyIlna, ONpeneeHHas BbIIE, MPUCOETUHEHAa K MCXOJHON MOJIEKYJIe Yepe3 aToM KUCIOpOAa.
AJNKHUIIBbHAS 4acTh aJIKOKCHUIJIBHOM TPYIIBI MOXKET cofep:karh oT 1 1o 20 aromoB yriepona (mo
ecms, C1-Cyo ankokcu), ot 1 no 12 aromos yruepona (mo ecme, C1-Ci2 ankokcu) win ot 1 1o 6
aromoB yriepona (mo ecms, C1-Cs ankokcu). IIpumepsl MOAXOASIIIMX aJKOKCHJIBHBIX TPYIII
BKJIFOUAIOT, HO He orpaHnuuBaroTcs umu, Metokcu (-O-CH; umu —OMe), stokcu (-OCH2CH3

wu -OEt), tper-6yrokcu (-O-C(CHs)s unu —OtBu) u Tomy nogoGHoe.

[0015] «TamoreHaNKu» MPEACTABISIET COOOH aNKHIBHYIO TPYIIITY, ONMPEAeICHHYIO BbIIIE, TAe
oouH wWin Oojiee aTOMOB BOJOPOJA AJNKWUJIBHON TPYIIBI 3aMEHEHbl HA aTOMbl TAJOTEHA.
AJIKHJIbHASI YaCTh TaJIOTE€HAJKUIBHOW TPYIIIBI MOXKET coxepxkaTth oT 1 1o 20 aToMOB yriiepona
(mo ecmwv, C1-Cy ramorenanmkui), or 1 mo 12 aromoB yriepoma (mo ecms, Ci1-Cia
rajloreHajkmwi) wm ot 1 mo 6 aromoB yriepoma (mo ecms, C1-Ce anxw). Ilpumepsr
MOIXOAIINX TaJOreHaJKUIIbHBIX IPYII BKIKOYAOT, HO He orpanuyuBatorcs umy, -CFs, -CHF,

-CFH,, -CH>CF3 u Tomy nomoOHoe.

[0016] «AnkeHW» TmpencTaBisieT COOOH YIJIeBOAOPON, COAEp KAINUA «HOPMAJIbHBIEY,
BTOPUYHBIE, TPETUUHbBIC WJIN KOJIBLIEBBIE ATOMBI YIVIEPOAA C MO MEHBLIEH Mepe OJHUM LICHTPOM
HEHACBILIEHHOCTH, 7110 ecmb NBOMHOI CBSI3bIO YIIepoA-yraepon, sp’. Hanpumep, ajikeHUIbHAs
rpymmna MOKeT coaepxkarb ot 2 10 20 atomoB yriepona (mo ecmeo, C2-Cao ankenuin), ot 2 1o 8
aToMoB yrnepona (mo ecmo, C»-Cg ankenwn) wim ot 2 10 6 atoMoB yriepona (mo ecms, C-Cs
ankeHwn). [IpuMepbl MOAXOMSINNX AJKEHUIBHBIX TPYII BKJIKOYAIOT, HO HE OTPAHHUYUBAOTCS
umy, stwieH wim BuHWI (-CH=CH3), ammun (-CH2CH=CH>), nuknonenrenun (-CsH7) u 5-

rexcenmn (-CH>CH,CH>CH>,CH=CHa).

10



[0017] «AnkuHWIDY TpencTaBisieT COOOH YINIEBOAOPOD, COAEPKAMMUNA «HOPMAJBbHBIEY,
BTOPHUYHBIE, TPDETUYHBIE WU KOJIBLEBBIE aTOMOB YIJIEpOAa C IO MEHbIIEH Mepe OAHUM LEHTPOM
HEHACBILIEHHOCTH, /0 eCimb TPOUHOU CBS3BIO YIUIEpOA-yIiiepon, sp. Hanmpumep, ankuHuiIbHas
rpyIma MOKeT conepxkarb ot 2 1o 20 atomoB yriepona (mo ecms, C-Cyo ankunmi), ot 2 10 8
aToMoB yriepona (mo ecmo, C2-Cg ankun) unu ot 2 1o 6 aromos yriepona (mo ecms, C2-Cs
ankuani). [Ipumepsl MOAXOASINX AJKUHWIBHBIX TPYIIN BKJIIOYAIOT, HO HE OTPAHUYHBAIOTCS

umuy, anetwieHoByo rpynmy (-C=CH), npomaprun (-CH,C=CH) u Tomy nonobHoe.

[0018] «AunKkuIeH» OTHOCUTCS K HACBIIIEHHOMY, MMEIOIIEMY Pa3BETBJICHHYIO WJIH MPSIMYIO
LeMb WU LUKJINYECKOMY YIJIEBOJOPOJHOMY paJUKally, COAEpKalleMy ABa OJIHOBAJEHTHBIX
PaANKaJIbHBIX LEHTPA, MOJYUYEHHBIX MOCPEACTBOM yIAJIEHUs ABYX aTOMOB BOAOPOJAA OT OJHOIO
1 TOTO K€ WM ABYX Pa3IMYHBbIX aTOMOB YTjepoaa UCXOIHOro ankaHa. Hanpumep, ankuneHoBas
rpymnmna MoxeT coaep:;katb ot 1 1o 20 atromoB yriepoaa, ot 1 no 10 aromoB yriepona uinu ot 1
10 6 aTOMOB yryieposia. TUMHYHbIE aKUJIEHOBBIE PAUKAJIbI BKJIIIOYAIOT, HO HE OTPAaHUYMBAIOTCS
umy, wmerunen (-CHp-), 1,1-stun (-CH(CH3)-), 1,2-stun  (-CH2CH»-), 1,1-mponun
(-CH(CH:CH3)-), 1,2-mponun (-CH,CH(CH3)-), 1,3-npormn  (-CH2CH>CHz-), 1,4-OyTun
(-CH,CH>CH>CH23-) u Tomy nogo0Hoe.

[0019] «AnkeHWIEH» OTHOCHTCS K HEHACBHIIIEHHOMY, HMEIOIIEMY Pa3BETBICHHYIO WIIH
OpsIMYK0 Lleb WIM LHUKIMYECKOMY VIVIEBOJOPOAHOMY pajuKally, CoOIep)KalleMy JBa
OIHOBAJIEHTHBIX PAJMKAJbHBIX LIEHTPA, MOJYYEHHBIX IOCPEICTBOM YJAJEHUs ABYX aTOMOB
BOZOPOZAA OT OJHOTO M TOTO K€ WIM JBYX Pa3JIMYHBIX aTOMOB YIVIEPOJa UCXOAHOIO AJKEHA.
Hanpumep, ankeHuneHoBas rpynna MoxeTt conepxate oT 1 go 20 aromos yriepoza, ot 1 go 10
aTOMOB yruepoaa unu ot 1 go 6 aromoB yriaepoga. TUnuYHbIE ANIKEHUJIEHOBBIE PaJAMKAJIbI

BKJIIOYAIOT, HO He orpanuduBaroTcs um, 1,2-atunen (-CH=CH-).

[0020] «ANKUHWIEH» OTHOCUTCS K HEHACBIIICHHOMY, HMEIOIIEMY PA3BETBICHHYIO WIH
OpSIMyI0 Lelb WIM LUKJIWYECKOMY YIJIEBOAOPOJHOMY pajauKaly, COJAep)KallleMy JBa
OJTHOBAJICHTHBIX PAAUKAJbHBIX LEHTPA, IMOJYYEHHBIX I[OCPEICTBOM YJaJeHHs] ABYX aTOMOB
BOZIOPOAA OT OAHOIO M TOTO X€ WU JBYX Pa3JIMYHBIX aTOMOB YyIJepojAa HMCXOAHOIO ajKHUHA.
Hanpumep, ankuHUIEHOBas rpynna MOxeT coaep:xarb ot 1 1o 20 aromos yriepoaa, ot 1 go 10
aToOMOB yruepoga uiau or 1 go 6 atomoB yriepoaa. TUNMUYHbIE alKUHUJIEHOBBIE paUKabl
BKJIFOYAIOT, HO HE orpaHuumBaroTcss umH, aunetwieH (-C=C-), nmpomaprun (-CH2C=C-) u 4-

neatunmi (-CH,CHCH,C=C-).
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[0021] «AmuHO» B OOIIEM cCiydae OTHOCHTCS K a30TCOAEPIKAIIEeMYy DPaguKaily, KOTOPBIH
MOKHO CYHUTaTh NPOU3BOAHBIM aMmuaka, umeromum ¢opmyny —N(X)2, rme xaxmeid «X»
HE3aBHCHMO MpeacTaBiisieT coboil H, 3amemeHHblii Wi He3aMEeIIeHHbIH alIKUJI, 3aMeleHHbINA
WIN He3aMeIUeHHbIH KapOOLMKIINII, 3aMELIeHHBI WM HEe3aMEIlEeHHbI TeTepOLMKIMI U T...
I'uOpunusanus a3oTa NPUMEPHO COOTBETCTBYET sp°. HeorpaHMYMBArOIIUE BHABI «AMMHO»
BimouatoT —NHj, -N(ankwn),, -NH(amkwn), -N(xapOomukmmn),, -NH(kapOouukiun),
-N(rerepormkmuin), -NH(rerepouumkmmn), -N(apum), -NH(apun),  -N(anxwn)(apun),
-N(ankui)(reTepOoLnKINII), -N(xapOouuKIHI )(TeTePOLIMKITII), -N(apwn)(rerepoapmn),
-N(ankum)(rerepoapwi) u T.1. TepMUH «aTKUJIAMUHO» OTHOCHTCS K aMHHOTPYTITE, 3aMELIEHHON
[0 MEHbLIEH Mepe ONHOW AJKWIbHOW rpynnou. Heorpanudmparomue nmpuMepbl aMHUHOTPYIII
Birouaror —NH,, -NH(CHj3), -N(CHs),, -NH(CH2CHs3), - N(CH:CHj3),, -NH(dbenun), -
N(dpenun),, -NH(6en3un), -N(OeH3uin), u T.1. «3aMeIleHHbIA alKUJIAMUHO» B OOLIEM Ciydae
OTHOCHUTCS K QJIKMJIAMHUHOTPYIIIAM, ONpPEeSICHHBIM BbIIIE, B KOTOPBIX IO MEHbLICH Mepe OANH
3aMELIEHHbIN aJIKWJ, ONpEeAENICHHbI B HACTOSINEM OMNHMCAHUH, NPUCOEAMHEH K aToMy a3oTa
amMuHOrpymnnel. HeorpaHnumparomuye NpUMEpbl «3aMEINEHHOTO AaJKUJIAMHHO» BKIFOYAIOT
-NH(ankunen-C(0O)-OH), -NH(ankunen-C(0O)-O-ankun), -N(ankuneH-C(0)-OH),, -N(ankuneH-
C(0)-O-ankun), u T. 1.

[0022] «Apwn» O3HauaeT apOMATHUYECKUN YIJIEBOAOPOAHBIM  paguKal, MOJyYeHHBIH
MOCPEACTBOM YIAJ€HUsl OJHOr0 aTroMa BOAOPOAAa OT OJHOIO aroma yriepojga HMCXOAHOU
apOMaTHYECKON KOJbLEBON cucTteMbl. Hanpumep, apunpHas rpymnmna MOXKET coaepkarb OT 6 A0
20 aTomoB yruepoaa, ot 6 1o 14 atomos yriepoaa unu ot 6 1o 10 atomos yriepoaa. Tunuuxsie
apuJbHble TPYIMbl BKIIOYAIOT, HO HE OrPAHWYMBAIOTCS HMH, paaUKaibl, MOJy4YeHHbIE U3
Oenzona (Hampumep, (eHw), 3amemeHHOro OeH3ona, HadTanuHa, aHTpaueHa, Oudenuna, u

TOMY TIOA0OHOE.

[0023] «Apunankui» OTHOCUTCS K allUKJIMYECKOMY AJKWJIBHOMY pajuKally, B KOTOPOM OAMH
U3 aTOMOB BONOPOJA, CBA3aHHBIA C aTOMOM YIJIepona, OOBbIMHO KOHIEBbIM HJIU SP’-aTOMOM
yrjeposa, 3aMEeHEH Ha apUJIbHbIM pagukain. TUnuuHble apuiaikuibHble MPYIIbl BKIOYAOT, HO
HE OrpaHWYMBAIOTCS WMH, OeH3wi, 2-peHmwnTaH-1-un, HapTUIMerwn, 2-HadTUIdTaH-1-m,
HadToOeH3mn, 2-HadrodeHnmdTaH-1-unm U ToMy Tomo0HOe. ApWIANKWIbHAS TPYIAa MOXKET
comepxatb OT 7 10 20 aTOMOB yTiepoa, Hanpumep, alKUIbHBINA (PparMeHT comepkut ot 1 1o 6

aTOMOB YTJIEPOJa, U apUJIbHBIA (PparMeHT conepur ot 6 1o 14 aTomMoB yriepoaa.
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[0024] «ApuNanKeHUT» OTHOCHUTCS K ALUKIMYECKOMY AaJKEHUJIBHOMY PaJHUKajy, B KOTOPOM
ONIMH M3 aTOMOB BOAOPOJA, CBS3aHHBLI C aTOMOM YIJieposia, OOBIYHO KOHIEBBIM MM Sp°-
aTOMOM YIJIeposia, HO TaKKe U Sp>-aTOMOM yIJepofa, 3aMeHeH Ha apulbHbIA pajukall.
ApunbHasi 4acTh apWIIAJIKEHMJIAa MOJKET BKJIIOYATh, HANPHUMEp, JIOOYI0 W3 apWiIbHBIX TPYI,
MPENJIOKEHHBIX B HACTOSILIEM ONHMCAHUHM, W AJKEHWIbHAs YacTb AapUIAJKEHUJIA MOXKET
BKJIFOYATh, HANpuMep, JOOYI0 W3 AJKEHWJIbHBIX TPYII, MPEIJIOKEHHbBIX B HACTOALIEM
ONMMCAaHUU. ApUNAJIKEHWNIbHAs TIpynma MOeT conepkatb oT 8 no 20 aToMoB yriepona,
Hanpumep, aTKEHWJIbHBIA (PAarMEHT COAEPXKHUT OT 2 A0 6 aTOMOB YIVIEPOAd, U AapUJIbHBIN

¢dbparmMeHT comep:kuT ot 6 1o 14 aToMOB yriepona.

[0025] «ApuUNaNKUHUI) OTHOCUTCS K ALIUKJINYECKOMY QJIKMHUJIBHOMY paJuKally, B KOTOPOM
ONIMH M3 aTOMOB BOAOPOJA, CBS3aHHBI C aTOMOM YIJIEpOia, OOBIYHO KOHIEBBIM MM Sp°-
aTOMOM yIJepofa, HO TaKXKe€ U Sp-aTOMOM yIJIepOAd, 3aMEHEH Ha apuibHbIA paguKall.
ApuibHasi 4acTh apWIAJKHHWIA MOXET BKIIOUaTh, HANpHUMEp, JIOOYI M3 apUIIbHBIX TPYIHIL,
MPEMJIOKEHHBIX B HACTOSAILIEM OINHUCAHWUM, M AJKUHWIbHAs 4YacTb AapWJIAJKUHWIA MOXKET
BKJIIOYAaTh, HAmpuMep, JHOOYI0 W3 aJKUHWJBHBIX TIPYII, TPEUIOKEHHbIX B HACTOSINEM
ONMMCAaHUU. ApPWIANKUHWIbHASA TPyMIIa MOXET coiepkaTb oT 8 mo 20 aTOMOB yriepoaa,
Hanpumep, aNKUHWIbHBIA (QparMeHT COAepKUT OT 2 10 6 aTOMOB Yrjepoja, U apUJIbHBIH

(dbparMeHT comep:KuT oT 6 10 14 aTOMOB yriiepona.

[0026] TepmuH «3aMeLIECHHBII» B OTHOLICHWM aJIKWIa, AaJKWJIEHa, apuia, apujajiKuia,
AJIKOKCH, TeTepOLMKIINIA, TreTepoapriia, KapOOLHMKIWIA W T.J., HANpUMep «3aMEeLICHHBbIH
MKW, «3aMELIEHHbIM aJIKUJIEH», <«3aMELIeHHbIA apuil», «3aMEIIEHHbIN apuJIaaKuy,
«3aMElIeHHBI TEeTePOLUKIWIY U «3aMEIIeHHbIH KapOOIUKIIMITY, O3HAYAET AJKUJI, AJKHUJIEH,
apwJiI, apUIIANIKAJ, TeTEPOLUKIII, KapOOIMKINI, COOTBETCTBEHHO, B KOTOPOM OJIUH HMJIH OoJiee
aTOMOB BOAOPOJA KaXAbI HE3aBUCHUMO 3aMEHEHBI 3aMECTUTEISIMU, OTJIMYHBIMU OT BOAOPOJA.
TunuuHble 3aMECTUTENN BKJIIOYAIOT, HO HE OTPAHUYMBAIOTCS UMH, -X, -R®, -0, =0, -OR?, -SR?,
-S", -NR%, -N"R%;, =NR®, -CX;, -CN, -OCN, -SCN, -N=C=0, -NCS, -NO, -NO», =N», -Nj3,
-NHC(=O)R®, -OC(=0)R®, -NHC(=O)NR?, -S(=0),-, -S(=0)0H, -S(=0):R®, -OS(=0),0R?,
-S(=0)2NR®, -S(=0)R®, -OP(=0)(OR®),, -P(=0)(OR®),, -P(=0)(O'),, -P(=0)(OH),,
-P(O)(OR®)(0"), -C(=0)R®, -C(=0)X, -C(S)R®, -C(O)OR®, -C(0)O, -C(S)OR® -C(O)SR®,
-C(S)SR?, -C(O)NR?,, -C(S)NRP,, -C(=NR")NR?,, rme kaxnablii X HE3aBHCHMO NpEICTABIIAET
coboii ranoren: F, Cl, Br wm I, u xaxeii R® nesaBucumo npencrasnser coboit H, amkum, apu,

ApUIAJIKWI, TETEPOLUKIT UJIK 3alIMTHYIO TPynmmy HIA (I)pal"MeHT mpoJICKapCTBa. AJ'IKI/IJ'IGHOBaﬂ,
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AJIKCHWJICHOBAA U AJIKWHUJICHOBASA I'PYIIIIBI TAKXKE MOTYyT OBITb 3aMCIICHbI aHAJIOINYHbIM o6pa30M.
Ecnu He yka3aHO MHOE, KOTZla TEPMHH «3aMELICHHBIN UCIONb3YETCsl B OTHOLIEHUH TPYIII, TAKHUX
KaK apIajKWI, KOTOpble COAEpkaT aABa MiM Ooniee (parMeHTOB, CIOCOOHBIX K 3aMELIEHHIO,
3aMECTUTENN MOTYT OBbITh IPUCOEANHEHBI K apHIIBHOMY (pparMeHTy, alKUIbHOMY (pparMeHTy mim

K 0bouM ¢pparmMeHTam.

[0027] TepMuH «IpOJEKAPCTBO» B KOHTEKCTE HACTOSIIErO OMUCAHUS OTHOCUTCS K JIFOOOMY
COEAMHEHUIO, KOTOpPOe INpPH BBEACHUU B OHMOJOTMYECKYI0 CHCTEMY OOpasyeT JIeKapCTBEHHOE
BEIECTBO, TO €CTb AKTUBHBIH WHTPENUEHT, B PE3yJbTaTe€ CaMOIPOU3BOJILHOM XUMHUYECKON
peakunu (peaxiuii), KaTaau3upyeMoi (GepMEHTOM XUMUUYECKOH peakuuu (peaxuuii), poronmsa
u/um Metabomndeckol Xumuueckod peakumu (peakunwii). Takum oOpa3oMm, MpoJieKapCTBO
NpeACTaBisieT COOON KOBAJEHTHO MOIU(UIMPOBAHHBIM aHAJIOr WJIM HEAKTUBHYIO (opmy

TEPANCBTUICCKU aKTUBHOI'O COCIUHCHUA.

[0028] Crneuuanucty B maHHOW 0OJACTH TEXHUKU CJIEAyeT MOHUMATh, YTO 3aMECTHTENH U
apyrue ¢pparMeHTsl coequHeHui Gopmybl IV n1omkHEI ObITH BBIOpaHBI TaK, YTOOBI OTYYHIIOCH
COeMHEeHNe, KOTOPOE SIBJISIETCS TOCTATOYHO CTAOMIIbHBIM IS OOecieueH sl NOAXOSILIEro ISt
(bapMaLeBTHUECKOTO MPUMEHEHHUS] COCAMHEHUs, KOTOPOE MOXKET OBITh BKIIOYEHO B COCTaB
npuemsieMo cTabuIbHON papmaneBTudeckoi komnosuuuu. Coenunenus: hopmyisl IV, koTopbie
o0namaroT TakoW CTaOMIBHOCTBIO, PACCMATPHBAIOTCA KAaK BXOIAIIME B OOBEM HACTOSIIErO

u300peTeHust.

[0029] «T'erepoankmin» OTHOCHTCS K aIKWJIBHOH IpyIIe, B KOTOPOW OAMH HIIM Oojiee aTOMOB
yriepoja 3aMeHeHbl Ha reTepoaromsbl, Takue kak O, N unu S. Hanpuwmep, eciau atom yriepona
AJKUJIBHON TPYMIbI, KOTOPbIA NMPUCOEAUHEH K MCXOAHOW MOJIEKYJe, 3aMEHEH Ha IeTepoaToM
(mampumep, O, N i S), TO NOJYYEHHBIE T'€TEPOAIKHIIIBHBIE TPYIIIBl MPEACTABISIIOT COOOM,
COOTBETCTBEHHO, AaJKOKCWIbHYIO rpynny (Hampumep, -OCHs u T.1.), amuH (Hampumep,
-NHCH3, -N(CH3)2 u T.4.) wiu THOATKWIbHYIO Tpynmy (Harnpumep, -SCH3). Ecniu HekoHIeBOM
aTOM YIJIepOAa aJIKWIIBHOM TPYMIIbI, KOTOPBIA HE MPUCOCINHEH K HCXOAHOH MOJIEKyJIe, 3aMEHEeH
Ha rerepoaroM (Hampumep, O, N wmmu S), TO TOJyYEHHBIE T€TEPOANKHIbHBIE TPYIIIBI
MPENCTaBISIFOT  cOOOM,  COOTBETCTBEHHO,  AJKWIOBBIM  mpoctoit  3dup  (Hampumep,
-CH,CH>-O-CH3 u T.1.), ankuinamus (Hanpumep, -CH>NHCH3, -CHoN(CHs): u t.4.) wiun
ankuioBblil mpoctoli Troadup (Hanpumep,-CH>-S-CH3). Eciam koHueBoit atom yriiepona
ANKUJIBHOW Tpynmbl 3aMeHeH Ha rerepoatoM (Hampumep, O, N wmm S), TO TNOJy4YeHHbIE

r€TCPOAJIKUIIbHBIC TPYHIIbl MPEACTABIIAIOT CO6OI\/'I, COOTBETCTBEHHO, THUAPOKCHUATIKUIIBHYIO
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rpynny (Hampumep, -CH>CH»-OH), ammuoankunpHyro rpymmy (Hampumep, -CH>NH») wmum
ankuntuonbHyro rpynmy (Hampumep, -CH>CH>-SH). TerepoankunbHast Tpymnma MOXKET
coaep:karp, Harpumep, oT 1 1o 20 aromos yraepoaa, ot 1 go 10 aromoB yriepoaa uiau ot 1 10 6
aromoB yruepopa. «Ci-Ce reTepoankuibHas TPyINay O3HAYaeT TeTePOATKHIBHYIO TPYIITY,

coaep:xamyro ot 1 1o 6 aTOMOB yriepoaa.

[0030] «I'eTepouUKI» WM «T€TEPOLUKINIY B KOHTEKCTE HACTOSLIErO OMUCAHUS BKIIIOYAET B
Ka4yecTBe MPUMEPa, HO HE C LIEJIbI0 OTPaHUYEHUs TeTepOLIMKIIbI, onKcaHHble B Paquette, Leo A ;

Principles of Modern Heterocyclic Chemistry (W.A. Benjamin, New York, 1968), B wactHOCTH

B rmaBax 1, 3, 4, 6, 7 u 9; «The Chemistry of Heterocyclic Compounds, A Series of

Monographs» (John Wiley & Sons, New York, ¢ 1950 no Hacrosiiiee BpeMsi), B YaCTHOCTH B
tomax 13, 14, 16, 19 u 28; u J. Am. Chem. Soc. (1960) 82:5566. B KOHKpPETHOM BapHUaHTe
peanu3aly HacTOSAIIEro H300PETeHHsT «TeTEePOLIMKIT» BKIFOUAET «KapOOLMKII», ONpeaeeHHbINH
B HACTOSIILIEM OIMHUCAHUM, TIe OOWH uiu Oonee (nanpumep, 1, 2, 3 unu 4) aTOMOB yriepoaa
3aMeHeHbl Ha rerepoatoMbl (nanpumep, O, N wumu S). TepMuH «TeTepOLMKI» WIH
«TeTepOLUKIIMI) BKJIKOYAET HACBILIEHHbIE KOJIbLIA, YAaCTUYHO HEHACBHIINEHHbIE KOJIbLA MU
apoMaTU4eckue KosbLa (MmO  ecmb, TeTEpOapOMATHYECKHE  KOJIbLA). 3aMelIeHHbIe
reTEePOLMKIIAIIBI BKIFOYAIOT, HAIPUMED, TeTEPOLMKINYECKIE KOJIbIA, 3aMEIIeHHbIE JTFOOBIM U3
3aMEeCTHTEeNIeH, MPEIJIOKEHHBIX B HACTOSINEM OMNHMCAHUM, BKJIIOYas KapOOHUJIbHBIE TPYIIIBL.

Heorpannuuaromuii npuMep KapOOHMI3aMEIEHHOTO TeTePOLMKIIIIIA IPEACTABIAET COOOI:

B

O

[0031] IIpumepnl TreTEepOLMKIOB BKJIOYAIOT B KAaueCTBE MPUMEPA, HO HE C LEJbIO
OTpaHUYEHUS] TUPHUIW, ITUTHAPONHPUANI, TETPArHAPONUPUANT (TUIEPUANIT), THA3OJIMI,
TeTParuApOTHO(MEHUSI, OKUCIEHHBIH Cepod TeTparuapoTHO(GEeHIN, MUPUMUIUHUI, (QypaHUI,
TUEHWJI, TUPPOJIHJI, THPA3OIHI, UMHIA30NII, TeTpasonwi, OeHzodypaHui, TuaHa(TaTMHILI,
WHAOJWI, WHAOJCHWUJ, XWUHOJWHWI, W3OXUHOJIUHWII, OCH3UMUNA30JIII, MNUNEPUIUHWI, 4-
MUTIEPUIOHWI,  TUPPOJIUAVHWI, 2-MIUPPOJIUIOHUI, MUPPOJIUHWI,  TETPparuapodypaHu,
TETPAruAPOXUHOJIUHUI, TETPAruAPOU30X MHOJIMHMUIL, JeKarugpOXUHOIUHII,
OKTaruJIPOM30XUHOJMHWI, a30CUHWJ, TpuasuHwi, 6H-1,25-tnanguasunmn, 2H,6H-1,5,2-
OUTHA3UHWI, THEHW], TUAHTPEHWI, MUPAHWI, H300eH30(QypaHI, XPOMEHUJ, KCAHTECHWUJ,

denokcatuHmwn, 2H-mupposiwi, W30THA30JIWI, W30KCA30JWJ, MHPA3UHWI, MHPUAA3HHUII,
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UHAOMM3UHWA, wu3ouHnonwi, 3H-unpgomun, 1H-uepasonu, nypunwi, 4H-XUHOIU3UHUI,
¢dranazuHw, HAQTUPUANHWII, XUHOKCAIMHIII, XUHA3OJIMHWI, [TMHHOJUHII, nrepuauHmi, 4aH-
kapOasomni, kapbazomwin, P-xkapOonuHWI, (GEHAHTPUAWUHWI, AaKPUAWHWI, NHUPUMHIUHNIL,
¢benanrpomuuuy, ¢eHasuHWI, (eHoTuasuHmwI, (QypazaHu, (EHOKCA3HMHWI, H30XPOMAaHMI,
XPOMaHMJI, UMUAA30IUINHII, UMUAA30JHHWI, MUPA3OIUANHII, MHPA3OIUHWI, MUIEPA3UHIII,
WHIOJIMHWII, N30UHAOIUHII, XUHYKIUAUHWI, MOP(GOIUHIII, OKCA30IUANHNT, O€H30TPHA30INIL,

OEH3M30KCA30JIIII, OKCHHIOII, O€H30KCA30IMHUII, M3ATHHOWI U OUC-TeTparuapodypaHu:

“
Z
el

-

[0032] B kaudecTBe mpuMepa, HO HE C LENbK0 OIPAHUYEHUs] YIJIEPOJACBIA3aHHbBIE T€TEPOLUKIIbI

O“llu

MIPUCOEIUHEHBI 0 MONOXKEHUto 2, 3, 4, 5 wiu 6 nupuauHa, Mo NoJoXKeHuro 3, 4, 5 wim 6
MUPUAA3KUHA, MO MOJOXKEeHHIO 2, 4, 5 win 6 NUpUMUANHA, MO MOJOXeHuto 2, 3, 5 umm 6
nupasuHa, Mo nojoxenuto 2, 3, 4 wim S ¢ypana, Terparuapodypana, Tnodypana, THodpeHa,
NUpPpOJIa WIH TETPArUAPONUPPOSA, MO MOJOXKEHUI 2, 4 unu 5 OKca3ona, MMHUAA30ja WU
THA30J1a, N0 MOJIOKEHUIO 3, 4 WK S5 U30KCa30J1a, MUPa30Jia WIM U30TUA30J1a, O MOJOKEHUIO 2
WK 3 a3upUIMHA, 10 MOJOKEHUIO 2, 3, WK 4 a3eTuauHa, 1o NnojokeHuto 2, 3, 4, 5, 6, 7 wnu 8
XWUHOJMHA WM 1o mojoxkenuto 1, 3, 4, 5, 6, 7 umu 8 wuszoxwHoiuHA. Eine dyarie
YIJIEPOZICBSA3aHHBIE T€TEPOLMKIIBI BKIIOYAOT 2-MUPUANI, 3-NUPUAWI, 4-TUPUAWI, S-TUPUANI,
6-mupuaui,  3-NUPUAA3UHWI,  4-MUPUIA3MHWI,  S-NUPUAA3UHWIL,  O-NUPUAA3UHMUI,  2-
NUPUMUAUHUT, 4-MAPUMUAUHUT, S-MUPUMUAUHUT, O-NMUPUMUAUHUI, 2-TIHPA3sUHWUI, 3-

MUPa3UHWI, S-MTUPA3UHWI, O-TUPA3UHWI, 2-THA30IUI, 4-THA30WIT WU S-TUA30JIUL.

[0033] B kauectBe mpuMepa, HO HE C LEIbI0 OrPAHUYEHUS, A30TCBA3AHHBIC T€TEPOLIMKJIbI
MPUCOEUHEHBl MO TOJOXKEHUI0 | asupuanHa, a3€TUAMHA, NUPPOJIA, NUPPOIUAUHA, 2-
MUPPOJIMHA, 3-MUPPOJMHA, HUMHAA30J1a, UMUAA30JHMINHA, 2-UMUAA30JMHA, 3-UMHIA30JIMHA,
MUpas3oNa, NUPA30JUHA, 2-MUPA30JMHA, 3-MUPA30JMHA, NMUNEPUAMHA, NHUNEpa3uHa, WHIOJA,
uHaonnHa, 1H-urAa30ma, MO MOJOXKEHUI0 2 W30MHJONA WM W30WHJIONWHA, IO MOJOXKEHHIO 4
MopdonrHa W MO TOJoKeHut0 9 kapbasona wimm B-kapbonwnHa. Emne uarme a30TCBsI3aHHBIC
TeTEPOLMKJIbI BKIIIOYAKOT 1-asupuaun, 1-azereaun, l-nupponun, 1-umunasonun, 1-nupasonun u

l-nmunepuauHMUIL
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[0034] «I'eTepOoUMKIMIANKIIY OTHOCUTCS K AUUKINYECKOMY aJIKWJIBHOMY pajuKaily, B
KOTOPOM OJIMH U3 aTOMOB BOZOPOAA, CBSI3AHHBIA C aTOMOM YIJIEpOAa, OOBIYHO KOHIIEBBIM HJIH
sp’-aToMOM yriepona, 3aMeHeH Ha TeTepOLMKIMIbHBIN panukan (TO ecTb, (parMeHTy
reTepOLMKINI-JIKIIIEH-). THUNHYHBIE Te€TEePOLMKINIAIKWIbHBIE TPYIIbl BKJIOYAIOT, HO HE
OrpaHUYMBAIOTCS UMM, Trerepormkani-CHz-, 2-(rerepoumkimn)stald-1-un 1 ToMy mnOmoOHOe,

NpU4ieM YyKazaHHasdA «TETCPOLUUKIIUIIBHAA» YaCTbhb BKIIHOYACT J'II'O6YIO U3 TCTCPOLUKITUIIBHBIX

IPYII, ONMUCAHHBIX BBILIE, BKIIOYas rpymmbl, onucaHHble B_Principles of Modern Heterocyclic
Chemistry. Cneuuanucty B AaHHOM OONACTH TEXHUKH TaKXe CIIEAyeT IOHHUMAaTh, YTO
reTEePOLMKINIIbHASL ~ TPylIa  MOXET ObITb  NPUCOSNUHEHA K  aJNKWIBHOH  YacTH
reTepPOLMKIIMIANKIIA C TOMOIIBIO CBSI3H YIVIEPOA-YITIEPOA WU CBA3H YIIIEPOA-TETEPOATOM IIPH
YCJIOBUH, YTO TOJyYEHHAs TPYIIA SBIAETCS XUMHYECKU CTa0MIbHOMN. | eTepoLnKInIaIKIIbHAS
rpynmna coaepkut ot 3 10 20 aTOMOB yriiepozaa, HalpuMep aJKHIbHAS YacTh aPHIAIKUIBHON
IPYIIIBI CONEPXKUT OT 1 10 6 aTOMOB yIlieposa, U reTepOLUKIUIIbHBINA (PpParMeHT COAEPIKUT OT 2
no 14 atomoB yriepoza. [IpruMepbl reTepOLUKIMIANKIIIOB BKIIFOYAIOT B KAUECTBE MpUMepa, HO
HE C LIeJIbI0 OTPAaHUYEHHs S-4JIEHHBIE CePO-, KUCIOPOA- W/ a30TCOAEPsKallie reTepOLUKIIbL,
TaKue KakK THA30JWIMETWI, 2-THA30JMJDTAaH-1-MI, WMHOA30JIMIMETHI, OKCA30JMIMETHIL,
THAIMA30IUIMETHI U T. ., O-4JICHHbIE CepPO-, KUCIOPO- W/ UM a30TCOAEPIKALIIE TeTePOLIUKIIBL,
TaKUue KakK MHUIEPUAUHIIMETHII, MUIEPASHHUIMETII, MOP(POIMHUIMETH, MUPUIMHUIMETUI,

MUPUAUBUIMETHII, MTUPUMHUAUIIMETUIL, MUPASUHHUIIMETHIT U T. 1.

[0035] «I'eTepoLUKINIAIKEHWI» OTHOCUTCS K ALMKINYECKOMY AJIKEHUIBHOMY paaHKaly, B
KOTOPOM OJIMH U3 aTOMOB BOZOPOAA, CBSI3AHHBIA C aTOMOM YIJIEpO/a, OOBIYHO KOHLIEBBIM WJIH
sp’-aToMOM yrieposa, HO Takxke M SP°-aTOMOM YIJ€pOAa, 3aMEHEH Ha TeTepOLHKIMIbHbIN
panukan (mo ecms, (PparMeHTy TeTePOLMKIUI-AIKEHUIEH-). [ eTepOIUKINIbHAS YacTh
reTePOLMKIIMIAIKEHIIBHOW TPYMIbl  BKIKOYAET JOOY W3 TeTePOLMKIMIBHBIX —TPYIII,

OMHCAHHBIX B HACTOSALICH 3asBKE, BKJIIOUAs rpynmbl, omucaHHele B Principles of Modern

Heterocyclic Chemistry, ¥ aJkeHWIbHAS 9aCTh I'€TEPOLMKIMIAIKEHWIBHOW TPYIIbI BKIIOYAET

T00VI0 M3 aJIKEHWJIBHBIX TPYIII, MPEIJIOKEHHBIX B HaCcTOALIeH 3asBke. CrieluanucTy B JaHHOM
O0JIaCTH TEXHHKH TaKXK€ CIIeAyeT TMOHUMATh, YTO TETEPOLMKIMIbHAS TPYIIa MOXKET ObITh
IIPUCOEINHEHA K AJKEHUJIbHONW YaCTH TETEPOLMKIMIANIKEHWIA ¢ MOMOLIBIO CBSI3H YIJIEPOA-
yIJIEPON WIN CBSI3U YIVIEPOA-TETEPOATOM IPHU YCJIOBHM, YTO NOJIyY€HHAs Ipymnna sBJISETCA
XUMHYECKH CTaOMJIbHOW. I eTepOonrKInIaNKeHIIbHAs TpyImna coaepkutr ot 4 no 20 aToMoB

yrjaepona, ranpumep aiKCHUJIbHAsA 4aCTb FeTepOL[I/IKJII/IJIaJIKeHI/IJ]bHOfI rpynmnbl COOCPXKUT OT 2
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10 6 aToMOB YIJIEpOAa, W TETEPOLHKIMUIBHBIA (parMeHT comepkuT oT 2 no 14 atomoB

yriaepona.

[0036] «I'eTepOLUKIMIATKUHWILY OTHOCUTCS K ALUKINYECKOMY AJKMHWIBHOMY pajuKally, B
KOTOPOM OJIMH U3 aTOMOB BOZOPOAA, CBSI3aHHBIA C aTOMOM YIJIEpOAa, OOBIYHO KOHIIEBBIM HJIH
sp’-aToMOM yriepona, HO TaKke U SP-aTOMOM yIJIEPONA, 3aMEHEH Ha TIeTepOLMKIMIbHBIN
panukan (mo ecmo, (pParMeHTy TeTepOLUKIII-AIKHHIIEH-). [ eTepOIuKImIbHAS YacTh
reTEePOLMKIINIIAIKUHIIIBHOW TIPYNIbI  BKIIOYAET JOOYI0 U3 TeTepPOLUKIMIbHBIX TPYI,

OMUCAaHHBIX B HACTOALIEH 3asiBKe, BKJIIOYass rpynmbl, omnucaHHele B Principles of Modern

Heterocyclic Chemistry, u ankKMHHJIbHAS YacTh MeTEPOLUKIMIAIKHHUIBHON IPYIIbl BKIIOYAET

JMI0OYIO M3 aIKWHWIBHBIX TPYTI, IPEIJIOKEHHBIX B HACTOsIIIEeH 3asBke. CrieruaniucTy B JaHHOU
o0JIaCTH TEXHHMKH TaKKe CIIeNyeT MOHHMAaTh, YTO TeTePOLMKIMIbHAS TIPyINa MOXET ObITh
INPUCOEANHEHA K AJIKWHWIBHOM 4YacTH TIeTepOLMKIMIAIKUHUIA C TOMOLIBK CBS3H YIJIEpOA-
yIJIEpOA WU CBA3U YIVIEPOA-TE€TEPOATOM IPU YCJIOBHUM, YTO IOJYYEHHAas IPyNna sBISEeTCs
XUMHUYECKH CTaOMIIBHOW. | eTepoLMKINIaNKIHIIbHASL TPynna conepkutr ot 4 no 20 atomos
yIIepoaa, Hanpumep aNKUHWIbHASA 4acTh NeTePOLUKIIMIAIKUHAIBHON IPYNNbl COAECPIKUT OT 2
10 6 aTOMOB yIJIepoAa, M TeTEePOLMKIUIIbHBIA (ParMEHT COmepKUT OT 2 10 14 aTomMoB

yriaepona.

[0037] «I'erepoapmin» OTHOCHUTCA K apOMaTUYECKOMY TeTePOLMKINIIY, COIep KalleMy II0o
MEHbILIEH Mepe OJWH reTepoaToM B Kojblle. HeorpanuuwmBaromue MpuUMEpPbl MOAXOMSIINX
reTepoaToOMOB, KOTOPbIE MOTYT OBITh BKJIIOYEHbI B apPOMATUYECKOE KOJBIIO, BKIIFOYAOT
KUCJIOpPOJ, cepy U a30T. HeorpaHnuuusaroiye npuMepbl reTepoapiiIbHbIX KOJIell BKIHOYA0T BCe
apOMaTHYECKHE KOJbIla, TMEPEUYHCICHHbIE B ONPEACICHUN «TeTEePOLMKIIIA», BKJIFOYAs
MUPUIAHWI, THUPPOJIHI, OKCA30JWI, WHIONWJ, W3OWHAOJWI, MYyPUHUJ, (ypaHUJ, TUEHWI,
Ooemsodypanmn, OeHzornodeHws, KapOA30IMI, WUMHUNA30JIWI, THA3OJIWI, HM30KCA30JIHII,

MUPa30JINIL, U30TUA30INII, XUHOJINJI, U3OXUHOJINJI, MUPpUAA3 UL, MTUPUMUAWIL, TUPA3UIT U T. 1.

[0038] «KapOouumkny wim «kapOOLMKJIWI» OTHOCHTCS K HACBIIIEHHOMY (TO €CTb,
LUKJIOAJIKUII), YAaCTUYHO HEHACBILICHHOMY (HAIpUMep, LHUKJIOAIKEHWI, LUKIOAIKATUCHUI |
T.JI.) WIX apOMaTHUYECKOMY KOJBIy, COIEepXalieMy OT 3 10 7 aToMOB yIJepoAa B BHJE
MOHOUMKJA, OT 7 10 12 aromoB yriepona B Buae Ounukia u He Oosee mpumepHo 20 aToMOB
yriepoaa B BHIE MOJUIHKJIA. MOHOUMKINYECKHE KapOOLHMKIIBI COEPIKAT OT 3 10 7 KOJbLEBBIX
aTOMOB, €Il Yalle 5 UK 6 KOJbLIEBBIX aTOMOB. bUIuKImueckne kKapOOLMKIIbI coepKat ot 7 10

12 KONBLIEBBIX aTOMOB, HaNpUMeEp, PACTONOKEHHBIX B BuAe Ounukiocuctemsl [4.5], [5.5], [5.6]
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win [6.6], win 9 uimu 10 KOJNBLEBBIX aTOMOB, PACIHOJIOKEHHBIX B BUIE OUIIMKIOCUCTEMBI [5.6]
Ui [6.6], uau BKIIIOYAIOT CIUPOKOHIEHCHPOBAHHBbIE KOJbla. Heorpanuuuparomue npuMepsl
MOHOIUKJIMYECKIUX KapOOIMKJIOB BKJIFOYAIOT LUKJIOMPOIWI, LUKIOOYTHJ, LUKJIOMEHTUN, 1-
HUKJIONEHT-1-eHn, 1-1uKnoneHT-2-eHu, 1-1UKIONeHT-3-€HUJI, IUKIOreKCu, 1-nukiorekc-1-
eHwms, 1-nmkiorekc-2-eHnn, |-umkiorekc-3-eHmn U ¢enmn. HeorpanuumBaromue mnpuMepsI

OMIMKIMYECKUX KapOOIMKIIOB BKIIFOUAIOT HAPTIII, TeTparuapoHadTaIuH U JeKAJIVH.

[0039] «KapOOouuKIMIanKui» OTHOCHTCS K AIMKINYECKOMY AQJIKUJIBHOMY paguKaly, B
KOTOPOM OJMH M3 aTOMOB BOAOPOJA, CBSI3aHHBIM C aTOMOM yIJIepOJa, 3aMEHEH Ha
KapOOLMKIWIBHBIA  paJuKaJl, ONHCAHHBIH B  HACTOSIIEeW 3asBKe. TUMUYHBIE, HO
HEOTPaHUYUBAIOIINE IIPUMEPHI KapOOLIMKIIMIIATIKHIIbHBIX rpynn BKJIFOYAIOT
LUKJIONPONWIMETHI,  LMKJIOMPONMWISTII,  LHUKJIOOYTHJIMETHJ,  LMKJIOMEHTUIMETH]I |

IMHUKJIOTCKCUJIMCTHIJI.

[0040] «ApunreTepoankimi» OTHOCUTCS K TEeTePOANKUITY, OINpEeAeeHHOMY B HACTOSIIEM
OIMCAHUH, B KOTOPOM aToOM BOAOPOAa (KOTOPBIH MOXKET OBITh NMPUCOEIUHEH MM K aTOMY
yIiieposa, WM K reTepoaToMy) 3aMEHEH Ha apWiIbHYIO TPYIIY, ONPENEeNeHHYI0 B HACTOSLIEM
OIMCAHUU. APWIbHbBIE TPYIIBI MOTYT OBITH CBSI3aHBI C ATOMOM YIJIEPOAA IeTEePOATKMIBHON
TPYIIBl WIH C TE€TEPOATOMOM TeTEPOANKMIBHONW TPYIIbl MPU YCJIOBHUH, YTO MOJYYEHHAs
apuiIreTepOaJKUIbHAS Tpynmna o0ecreynBaeT XUMUYECKH CTaOwibHbIN (parment. Hampumep,
apUWIreTepOaJKWIbHAS ~ TPyNIa MOXeT uMmerh ofmwue ¢opmyiasl  -ankmieH-O-apu,
-ankwieH-O-ankuneH-apun, -ankmieH-NH-apun, — -ankuneH-NH-ankuneH-apui, — -aJiKiieH-
S-apwun, -ankuieH-S-ajakuieH-apui U T.1. [lomumo 3Toro, moboil U3 ajlKIeHOBbIX (parMeHTOB
B BBILIIEYKA3aHHBIX OOMUX (OpMyTax MOXKET ObITh AOIMOJHHUTEIBHO 3aMELICH JIOObIM U3
3aMECTHTENIeH, ONpeAeNeHHbIX MM MPUBEICHHbIX B KAa4yeCTBE IPHUMEPOB B HACTOSLIEM

OITMCaHHH.

[0041] «I'eTrepoapunankuil» OTHOCUTCA K QJKWUJBHOW TPYyNIE, ONPENEIECHHONW B HACTOALLEM
OMKCAaHUU, B KOTOPOH aTOM BOJOPOIA 3aMEHEH Ha T'eTepPOAPIIIbHYIO TPYIIY, ONMpPEneIeHHYIO B
HACTOSAILIEM ONHCaHWKW. HeorpaHWYMBAKOIIME TPUMEPHl TETEPOAPUIIANIKHIIIA  BKIIFOYAIOT
-CHz-mupuaunun, -CHz-mupponun, -CHz-okcazonumn, -CHa-unponun, -CHz-usounpomnu,
-CH-niypunun, -CHx-¢ypanun, -CH-tuenun, -CH-6enzodypanun, -CHr-Oenzoruodenmn,
-CHz-xap6azomun, -CHz-umunazonun, -CH»-tuazommn, -CHz-uzokcazonun, -CHz-mupaszonu,
-CHz-uzoruazomun, -CHz-xunonmn, -CHz-uzoxunomun, -CH-nupunaswmn, -CHz-nupumumgn,

-CH,-timpasuin, -CH(CH3)-nupuaunu, -CH(CH3)-ttuppounu, -CH(CH3s)-okca3zomnuun,
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-CH(CH3)-unpgomnn,  -CH(CHj3)-msounpomun, -CH(CH3)-nypunun, -CH(CHs)-dypanud,
-CH(CHj3)-Tuenu, -CH(CH3)-6en3odypanm, -CH(CH3)-6en3otrodenu,
-CH(CHj3)-kap6a3zonun, -CH(CH3)-umunazonun, -CH(CHs)-tuazommn, -CH(CH3)-u3okcazonu,
-CH(CHj3)-upazonun, -CH(CHj3)-uzotnazonun, -CH(CH;)-xunommn, -CH(CHs3)-u3oxuHomm,
-CH(CH3)-mupupaswmi, -CH(CH3)-mupumunun, -CH(CH3)-nimpasun u T.4.

[0042] TepmuH «HeOOsA3aTENBHO 3aMELICHHBIN» B OTHOIIEHHWH KOHKPETHOro (parMeHTa
coequHenus (Gopmynsl [V (Hampumep, HeoOsi3aTeNbHO 3aMeLIeHHAas apwiibHAs TPyIIa)
OTHOCUTCSI K (pparMeHty, riae BCe 3aMECTUTENH NPEACTaBISIIOT cOO0i BOJOPOM, MU TIie OOUH
i 6osee aTOMOB BOAOPOAA YKa3aHHOIO ()parMeHTa MOTYT ObITh 3aMEHEHBl Ha 3aMECTHUTENH,

TAKHUE€ KaK 3aMECTUTEIIN, IIEPECUUCTICHHBIC B OINPEACIICHUN TCPMUHA «3aMEIIEHHBIN.

[0043] TepmuH «HeOOs3aTENbHO 3aMEHEHHBIN» B OTHOIIEHHWH KOHKPETHOTrO (hparMeHTa
coenuHenusi ¢opmyinsl IV (Hampumep, arombl yriepona ykasaHHoro (Ci-Cg)anmkuia
Heo0s13aTeNIbHO MOTYT ObITh 3aMeHeHbl Ha —O-, -S- umn —NR?-) o3Havaet, yto ogHa wiu Oonee
metuneHoBbIx rpyni (C1-Cg)ankuna MoryT ObITh 3aMeHeHbl Ha 0, 1, 2 wtu Oosiee onpeneneHHbIX

rpynn (Hanpumep, —O-, -S- nm —-NR?-).

[0044] TepmMuH «HEKOHLIEBOW aTOM (HEKOHLEBbIE aTOMbI) YIJIEpOAa» B OTHOLICHUH
AJKUJIBHOTIO,  AJKEHWIBHOIO,  AJKUHUJIBHOIO,  AJKHJIEHOBOIO,  AJKEHHUJIEHOBOIO  WJIU
ANKMHUJICHOBOTO (hparMeHTa OTHOCHUTCSI K aTOMaM yTIiIepoJa B YKa3aHHOM (pparMeHTe, KOTOpbIe
PACIIONIOKEHBI MEXKIY MEPBBIM aTOMOM YTJIepoJa YKa3aHHOTO (pparMeHTa U MOCIEAHUM aTOMOM
yriepona B yka3aHHOM (parmente. Takum oOpa3om, B KadecTBe NpHMepa, HO HE C LIENbIO
orpanudenys B ankuibHoM (parmente -CH,(C)Hx(C*)H2CH3 uu ankuneHoBoM pparMeHTe -

CH»(C*)H2(C*)H2CH»- aToMbl C* MOXXHO CYMTATH HEKOHLIEBBLIMI aTOMAMH YTIIEPONIA.

[0045] Hexortopbie Bapuanthl Q u Q! mpemcraBnsioT coGoil OKCHMABI a30Ta, Takue Kak

"N(O)(R) unmu "N(O)(OR). Yka3aHHbIE OKCHIBI a30Ta, KaK MOKAa3aHO B HACTOSIIEM OMHMCAHUH,

NPUCOETUHEHHbIE K AaTOM rJepoaa, TaKKe MOXKHO TMpPeACTaBUTb B BHAE T[PYII C
) y

Pa3aAcJICHHbIMU 3apsaaaMH, TAKUX KaK
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COOTBETCTBCHHO, u noApa3yMeEBacTCs, qTo OHHU OKBUBAJICHTHBI BbIIICYKA3aHHBIM

NPEACTABICHUAM IJIA 11ejiel ONKMCAaHUS HACTOSIIETO I/1306peTeHI/I$I.

[0046] «JImHKEp» MM «CBA3YIOINAS YacTh» O3HAYAET XMMHUYECKHH (PparMeHT, COAep Kalluil
KOBAJIEHTHYIO CBsI3b WJIM Ilelb aTOMOB. JIMHKEpbI BKIIIOYAIOT MOBTOPSIOIIUECS 3BEHbS
aNIKUIIOKCH (HanpuMmep, nonustuieHoker, [191, monuMeTnneHoken) 1 ankuiaMiuHO (HarpuMep,
nonusTHIeHaMuHO, Jeffamine™) u crnoskHbIe 3UPBI 1 aMUZIBI IBYXOCHOBHBIX KUCIIOT, BKITFOYAsI

CYKIIUHAT, CYKIUHAMUA, JUTTIUKOJIAT, MAaJIOHAT U KallpOaMUuA.

[0047] Taxue TepMHUHBI, KaK IIPUCOSAUHSIEMBIN Y€pe3 KUCIOPOI», KIIPUCOEAUHSEMbIN Uepes
a30T», «IPHCOCOMHSAEMBI 4Yepe3 YIIepon», «IPHCOCOMHSEMBIH dYepes cepy» MM
«rpucoennHsemMblil yepe3 (ocdopy», O3HAYAIOT, YTO €CIH CBSI3b MEXIY ABYMs (PparMeHTaMu
MoxeT ObITh 0Opa3oBaHa ¢ MpUMEHeHneM OoJiee OTHOTO BHIA aTOMOB BO ()parMeHTe, TO CBSI3b,
oOpa3oBaHHass Mexay (pparMeHTamu, OCYINECTBIISIeTCsl uepe3 yKa3aHHbI arom. Hampumep,
IpHCOEANHsIeMas uepe3 a30T aMHHOKHCIOTa OyIeT CBs3aHa Yepe3 aToM a30Ta yKa3aHHOIl

AMHWHOKHUCJIOTBI, 4 HE Y€PE3 aTOM KHCJIOPpOAa UJIN aTOM yrj€poaa yKaSaHHOﬁ AMHWHOKHCJIOTBI.

[0048] B HekoOTOpbLIX BapMaHTaX peanM3alUu COenuHeHUH popmynbl IV onun unu Gonee Z'
uih Z? He3aBUCUMO MPEJCTaBJSIOT CoO0l panukan MPUCOEAUHSEMOrO Yepe3 a3oT CJIOKHOTO
sdupa CyIECTBYIOLIEH B MPHUPOAE O-aMHUHOKUCIIOTHL. [IpUMepbl CyLIeCTBYIOIMUX B MPHPOIE
AMUHOKHUCJIOT BKJIOUYAIOT W3OJIECHIMH, JIEWLMH, JU3WH, METUOHWH, (DeHWJIaJaHWH, TPEOHMH,
TpI/IHTO(I)aH, BaJIMH, aJIaHWH, acCllaparvH, acrnapariHOBYHO KUCJIOTY, HUCTCHH, TNIYTAMHUHOBYHO
KHCJIOTY, TTyTaMUH, I'NTMIHUH, MPOJIMH, CCJICHOUUCTCUH, CCPUH, TUPO3UH, aprUHUH, TMCTUAUH,
OpHUTUH H TaypuH. CnoxHble 3PUPbI YKA3aHHBIX AMUHOKHCIOT BKJIIOYAIOT JIOOOH M3 TeX,
KOTOPBIC OMUCAHbI IJIA 3aMECTUTCIIA R, B YaCTHOCTU TEX, B KOTOPBIX R MpeaACTaABIACT coboii

HeoOs3aTenbHO 3amemeHHbIl (C1-Cg)amkui.

[0049] TepMmuH «HOypUHOBOE» WM «IUPUMHUAMHOBOE» OCHOBAHUE BKIIOYAET, HO HE
orpaHu4MBaeTcs UMM, ajeHuH, NC-ankunmypunbl, NC-anmnmypunsl (rae aumua HpeacTaBiser
coboit C(O)(ankun, apui, aqkunapun wid apunankui)), Né-Gensunnypun, NC-rajorennypus,
NC-pununmypun, NCS-anerunenosbiii mypun, NC-atmnmypun, N°-runpokcuankummypun, NO-
anunaMuHonypuH, NO-tuoanmunmypun, N2-ajkuamypusbl, N2-aqKuI-6-THOMYPUHBI, THUMMH,
[UTO3WH, S-PTOPUUTO3WH, S-METUJIUTO3WH, O-a3alMUpUMHINH, BKIIOYash 0-a3allUTO3MH, 2-
Wi 4-MepKanTOMUPUMUAMH, ypalui, S-TajoreHypauuj, Bkmrodas S-gropypauuma, C°-

ATKUJIMUPUMUAWHBI, C5-66H31/IJ'IHI/IpI/IMI/II[I/IHbI, CS-FaJIOFeHHI/IpI/IMI/II[I/IHbI, CS-BI/IHI/IJ'IHI/IpI/IMI/II[I/IH,
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C’-anerunenosblii  nupumunuH,  C-auwnmupumunun,  Co-runpokcuankunnypun, — C>-
AMHUIOTTUPUMUINH, CS-LII/IaHOHI/IpI/IMI/II[I/IH, CS-S-I/IOZ[HI/IpI/IMI/I)lI/IH, CG-I/IOI[HI/IpI/IMI/IL[I/IH, C>-Br-
sunuanupumunus, CO-Br-pununmupumuaus, C-autponupumuaus, C-aMUHOMMPUMUIAKMH, N-
aJIKUJIYPUHbI, N?-aKUI-6-THOMYPUHBI, 5-a3alUTHAUHWI, S-a3aypaliui, TPUa30JONUPUANHIL,
UMUA30JIONUPUANHII, HUPPOJONUPUMUAMHUI U NUpasononupuMuauHui. IlypuHoBble
OCHOBAHHUS BKJIHOYAIOT, HO HE OrPaHUYMBAIOTCS HMMH, T'yaHUH, aJ€HWUH, TUIIOKCAHTHH, 2,6-
OUAMHUHOINYPUH U 6-xyopnypuH. IlypuHOBBEIE 1 TUPUMUINHOBBIE OCHOBAHUS MPUCOEIUHSIOTCS
K caxapy pubo3e WM ero aHajory 4yepe3 aToM a3oTa OcHOoBaHMA. lIpu HeoOxomumocTH WM
KeNnaHUM  (PYHKLUMOHAJbHbIE KHCJIOPOACONEpIKAINUE U A30TCOAEpKAlMe TIPYNMbl  IPH
OCHOBAaHMU MOTYT ObITh 3amMineHbl. llomxopsinue 3alUTHbIE TPYIIBI XOPOILIO H3BECTHBI
ceudaiucTaM B JaHHOW  00JacTé  TEXHUMKHM M BKJIOYAIOT  TPUMETHJICHIINIL,
OMMETHITEeKCHIICHIIIII, TPeT-OyTHIAUMETWICHINI U TPeT-OyTUIIU(GESHUICUINIT,  TPUTHI,
AJIKUJIbHBIE TPYIIIBI M AIIUJIbHBIE TPYIIIbI, TAKHE KaK aleTHJI M IMPOIUOHIII, METAHCYIb()OHIIT U

[-TOJTyOJICY Ib(OHHMIT.

[00S0] Eciu He yka3aHO HHOE, NOAPA3yMEBAETCs, YTO aTOMbI YyIJIepOAa COEIUHEHUI
dopmyasl [V uMeOT BaNE€HTHOCTb, COCTABISIIOINYIO YeThipe. B HEKOTOPBIX MpEACTaBICHUSX
XUMHUYECKOW CTPYKTypbl, TIJ[€ aTOMbl yIrjlepoja HE MMET JOCTaTOYHOIO  YHCTa
MPUCOCAUHCHHBIX 3aMeCTUTEIIEH JJId OJOCTHIXKCHHsI BAJICHTHOCTH, COCTaBJISI}OH_[eI\/JI YETDBIPE,
CeAyeT CYUTaTh, YTO OCTAJbHbIE 3aMECTUTEJM MpPH aTOME YIJepona, HeOOXOOMMble s

obecreveHns BAJICHTHOCTH, COCTABIISIIONIEH YeThIpe, MPEACTABISIOT coOol Bomopoa. Hampumep,

O3HA4YaeT TO K€, YTO U
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[0051] «3amuTHas rpymnma» OTHOCUTCS K (PparMEHTy COEIUHEHUsI, KOTOPbIH MaCKUPYeT WJIH
U3MEHSeT CBOMCTBA (DYHKLUMOHAJNBHONH TpYNIbl MK CBOWCTBA COEIUHEHHS B LEJIOM.
Xumuueckasi CTPyKTypa 3alUTHON TIpyIIbl BapbUpyeTcs B LIMPOKHX mnpenenax. OpHa w3
(YHKLMIA 3aIQUTHONW TPYINIbl 3aKIOYAETC B TOM, 4YTOOBI CIYXKHTh HPOMEXKYTOUHBIM
COEIMHEHHEM B CHHTE3€ MCXOAHOIO JIEKAPCTBEHHOI'O BEIIECTBA. XUMHUYECKHE 3alUTHbIE
IPYIIIBI U CTPATErMU BBEAEHUsI/CHATHS 3aLUTHBIX TPYIIIT XOPOIIO U3BECTHBI B TAHHOH o0yacTu
texuuku. Cm. Protective Groups in Organic Chemistry, Theodora W. Greene (John Wiley &
Sons, Inc., New York, 1991). Cm. taxke Protective Groups in Organic Chemistry, Peter G. M.
Wuts and Theodora W. Greene, 4th Ed., 2006. 3amuTHble Tpymnmbl 4acTO MPUMEHSIIOT, YTOOBI
3aMaCKUpPOBaTh  PEAKLHUOHHYID  CIOCOOHOCTh  HEKOTOPBIX  (PYHKIUOHAIBHBIX  TPYIII,
cnocoOcTBOBaTh 3(PPEKTHBHOCTH JKETAEMBbIX XMMHYECKHUX pEaKLUi, HarpuMep, CO3daBas U
paspyiuasi XUMHUECKUE CBSI3U YIOPSIIOUYEHHBIM M 3apaHee CIUIAHMPOBAHHBIM 00pa3oM. 3ammura
(PYHKLIMOHAJBHBIX TPYII COCOUHEHUS HM3MEHSeT U Ipyrue (U3NYecKHe CBOWCTBA MOMHMO
PEaKLMOHHON CMOCOOHOCTH 3aIMUINEHHON (PYHKIIMOHAJIBHOM TPYIIBL, TAKHE KaK MOJSIPHOCTH,
TUNopUIbHOCTD (TUAPOPOOHOCTD) U IPyrHe CBOHCTBA, KOTOPBIE MOKHO U3MEPUTH C IMOMOIIBIO
IIUPOKO PACHIPOCTPAHEHHBIX AHAJIUTHYECKUX WHCTPYMEHTOB. XHUMHUECKH 3alIHIICHHbIC
NPOMEKYTOYHBIE COENUHEHHs] caMH 1O cebe MOryT ObITh OHOJOrHMYeCKH AKTHBHBIMH WJIH
UHEepPTHBIMU. TePMUH «3aLUTHBIE TPYIIIbI JJIsi THAPOKCHIIBHBIX TPYII» OTHOCHTCS K 3aLHUTHBIM

rpymmnam, TOIXOISIINM JUTsl 3aIUThI TUAPOKCUIBHBIX Tpym (-OH).

[0052] 3amuieHHbIE COENMHEHHUS] TAK)KE€ MOTYT TMPOSIBISITh U3MEHEHHBIE U B HEKOTOPBIX
Clly4asix ONTUMU3MPOBAaHHBIE CBONCTBA i1 VIfFO W I[N VIVO, TaKHM€ KaK IMPOXOXKACHHE uepes
KJIETOYHBIE MEMOPAHBI U YCTONYHBOCTD K (DePMEHTATHBHOMY PACIIEIICHUEO WJIH CEKBECTPALIHH.
B »TOM KkadecTBe 3alUINEHHbIE COSTUHEHHUS C JKETaeMbIM TEPaeBTUUECKUM 3(HPEKTOM MOKHO
paccMaTpuBaTh Kak TposiekapctBa. Jlpyras (QyHKOMsI 3alMUTHOW TPYMIbl 3aKIFOYAETCS B

NPpEBpAlICHUN HUCXOOHOI0 JICKAPCTBEHHOI'O CPEACTBA B MPOJICKAPCTBO, B PE3YJIbTATE YECTO
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YKa3aHHOE MCXOAHOE JIEKAPCTBEHHOE CPEACTBO BBICBOOOXKAAETCS TPH  MpPEBpalleHHU
nposiekapcTBa i1 vivo. IIOCKONBKY aKTHBHbBIE NPOJIEKAPCTBA MOTYT BCACBIBAThCS Oolee
3¢ PeKTUBHO, YeM HCXOAHOE JIEKAPCTBEHHOE CPEACTBO, MPOJIEKApCTBA MOTYT 00jajaTh Ooiee
CUJIbHBIM JIEHCTBUEM N VIVO, 4eM HCXOAHOE JIEKAPCTBEHHOE CPEJCTBO. 3alllUTHBIE TPYIIbI
YAQIAIOT WIH iR Vilro B CIy4ae XMMHYECKUX MPOMEXKYTOUHBIX COCAUHEHUH, WU [N VIVO B
Clly4ae MpoJeKapcTB. B ciyyae XMMHYECKUX MPOMEKYTOUHBIX COCJUHEHUN HE CTOJIb BAXKHO,
9YTOOBI NMPOAYKTHI, MOJYYEHHBbIE TOCJIE CHATUS 3AIMUTHBIX TPYII, HAPUMEDP CIHPTHI, OBLIH
($U3NONOrNuecK! NPUEMIIEMBIMH, XOTSI B IIeJIOM OoJiee J>KeNaTesNbHO, YTOOBI YKa3aHHBIE

MPOAYKTHI ObLTH (hapMaKOJIOTHYECKU OE3BPEIHBIMHU.

[00S3] TepMHH «XUpPAJbHBIA» OTHOCUTCS K MOJIEKyJaM, KOTOpPbIE HE COBMNAJAOT C
3€PKaJbHBIM OTPAXKEHUEM IPU HAJIOKEHUH, B TO BPEMS KaK TEPMUH «aXUPAJIbHBIN» OTHOCHUTCS

K MOJICKYJIaM, KOTOPbIC MOKHO HAJIOXKUTh Ha UX 3€PKAJIbHOC OTPAKEHUE.

[0054] TepMuH «cTepeoU3OMEpBl» OTHOCUTCA K COCOUHEHHSIM, KOTOPbIE UMEIOT OJUHAKOBOE
XHUMHUYECKOE CTPOCHUE, HO OTINYAIOTCS APYT OT APYTra MO PACIOIOKEHUKO aTOMOB WU TPYII B

IPOCTPAHCTBE.

[0055] «/luacTepeomep» OTHOCUTCS K CTEPEOM3OMEPY C MABYMs MM Oojiee LEHTpaMH
XUPAJIbHOCTH, W TPU OBTOM MOJIEKYJbI-IHACTEPEOMEPBl HE  SIBJIAIOTCS  3€pKaJbHBIMU
OTpaKEHWssMH Jpyr apyra. Jlmactepeomepbl OOJamalOT pa3iMYHBIMU  (PU3HUECKUMHU
CBOMCTBaMH,  HampuMmep  TeMIepaTypaMyd  IUIaBJIEHUs,  TeMIlepaTypaMu  KUIIEHUS,
CHEKTPAJbHBIMH CBOWCTBAMH, PEAKLIHOHHON CIIOCOOHOCTBIO M OHOJIOTMYECKMMHU CBOWCTBAMHL.
Hanpumep, coenunenus GpopMynbl IV MOryT comepskaTh XupanbHbii aroM docdopa, korna R’

NpEeACTaBIsieT COOOH

Q
|

72— /P—g

ZZ

3

u Z' u Z? paznmuunnl. Korna no mMenbineii Mepe onun u3 Z!' unu Z? Takke conepKUT XUpaibHbIi
ueHTp, Hanpumep Z' unu Z? mpencTtasnser coboil TMPUCOEAMHAEMBIH Yepe3 a30T XUPAJbHEI
CIIOKHBIA 3(pUp CYHIECTBYIONEH B MPUPOAE O-aMHUHOKHUCIIOTHL, TO coeanHeHue (Gopmymsr IV
OyzeT CyliecTBOBaTh B BUIE AMACTEPEOMEPOB, IIOCKOJIBKY B MOJIEKYJIE CYIIECTBYIOT JBa LIEHTPa

XUpaJbHOCTH. Bee Takne nuacrepeomepbl U CIOCOOBI UX PUMEHEHHsI, OITMCAHHBIC B HACTOSIIIEH
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3asiBKE, OXBATBIBAIOTCSl HACTOSALINM H300pereHneM. CMecH OuacTepeoMepOB MOXKHO Pa3fesuTh
C TIOMOINBK AHAJIUTHYECKUX METOJUK BBICOKOTO pAa3peIleHHUs, TaKUX Kak 3JeKkTpodopes,
KpHUCTaJuIM3alust w/wimi  xpomarorpadusi. JlmactepeoMepsl MOTyT 0O0JagaTh pPa3InIHBIMU
$u3NIECKNMH XapaKTePUCTUKAMU, TAKIMH KaK, HO HE OTrPaHHUYMBAsSCh UMH, PACTBOPHUMOCTD,
XUMHYECKasi CTaOMIBHOCThP M KPHCTAIMYHOCTb, & TaKK€ MOTYT 00JafaTh pa3IMyHbIMU
OMONOrNYEeCKMMU CBOWCTBAMH, TAKUMU KakK, HO HE OTPaHUYMBAsChb HMH, YCTOHYMBOCTb K

BO31€iCTBUIO (DEPMEHTOB, BCACHIBAEMOCTb U META00INUeCKast CTAOMIIBHOCTb.

[00S6] TepMuH «9HaHTHOMEPBD> OTHOCUTCS K IBYM CTEPEOM30MEpaM COEAUHEHHUs], KOTOphIE

NPEACTABISIIOT COOOM 3epKajbHbIE OTPAKEHUS IPYT APYTa, HE COBIAAIOIINE TP HAJIOKEHHUH.

[0057] Onmnpenenenue «IpUMEpPHO», MPUMEHSIEMOE MO OTHOLIEHUIO K KOJIUYECTBY, BKIHOYAET
YKa3aHHYIO BEJMYMHY M MMEET 3HAYeHHE COIVIACHO KOHTEKCTY (Hampumep, BKIIOYAET AOJIO

OLIMOKH, CBS3AHHYIO C M3MEPEHHUEM KOHKPETHOTO KOJIMUECTBA).

[0058] Eciu He yka3aHO HMHOE, TEPMHUH <«JICYEHHE» B KOHTEKCTE HACTOSIIEr0 OMHCAHMS
O3HAuUaeT BbI3BIBAHUE perpecca, oOierdeHue, MOAABIEHHE IPOrpecca MM MPEeNOTBpPAICHUE
HApYLIEHUs UM TMaTOJIOTHYECKOr0 COCTOSIHUSL, K KOTOPOMY NMPHUMEHSIETCs YKA3aHHBbIA TEPMUH,
WIA OJHOrO Wi 0Ojiee CUMITOMOB TaKOTO HAPYIIEHHUS WM TAaTOJIOTHYECKOTO COCTOSHHSL.
TepMuH «mpoBeneHue JeUEHUS» B KOHTEKCTE€ HACTOSIIErO OMHMCAHUS OTHOCUTCS K IMpPOLECCY

KJICUYCHUA», KOTOprﬁ onpeacyiCH HENOCPEACTBEHHO NMEPE YKa3aHHBIM OIIPEACICHUCM.

[0059] Tepmun «repaneBrudecku 3>(PPEKTUBHOE KOIHMYECTBO» B KOHTEKCTE€ HACTOSIIIETrO
OMHUCAHMSI MPENCTABISAET COOOH KOJIMUYeCTBO coenmHeHus: Gopmyusbl 1V, mpucyTcTByROmeEro B
KOMITO3UIIUH, ONMHUCAHHOH B HACTOSALIEH 3asiBKe, KOTOpoe Tpedyercss i oOecneueHus
COZlep KaHUs JIEKAPCTBEHHOT'O CPEACTBA B BBIACICHUSIX U TKAHSAX ABIXATENbHBIX MyTEH U JIETKUX
WA B KQUECTBE aJIbTEPHATHBBI B KPOBOTOKE CYOBEKTa, MOJIEXKALIETO JICYSHHUIO, HEOOX OMMOTO
IUIL TIOJYYEHUsS] OXXHAAeMOH (DU3HONIOTUYECKOH PEeaKLHH FIIM JKEJIaeMOro OHOJIOTHYECKOTO
sdpdekra B ciydae, KOTAa TAaKyH KOMIIO3ULIMIO BBOAAT BBIOpaHHBIM criocobom. Tounoe
KOJINYeCTBO OyNeT 3aBUCETh OT MHOMKECTBAa (PaKTOPOB, HANPUMEDP KOHKPETHOTO COEIMHEHHSI
dopmynbl IV, KOHKpETHOH AKTHBHOCTH KOMIIO3HMLIUM, NPUMEHSEMOrO YCTPOWCTBA IS
IOCTaBKH, (U3NYECKUX XaPAKTEPUCTHK KOMIIO3WIUH, €€ TMPEAIoNaraéMoro NpUMEHEHUs, a
TaKXKe COOOpakeHHH, CBSI3aHHBIX C MALIMEHTOM, TAKUX KaK COCTOSTHHE TSDKECTH 3a00ieBaHUs,
KOHTAKT C MAaLeHTOM U T.A., © MOXET OBbITh JIETKO OMNPEAENICHO CIEIHATUCTOM B JaHHOM

00J1acTH TEXHUKHU Ha OCHOBE WH(OPMALINH, MPEIOCTABICHHON B HACTOSIIIEH 3asiBKE.
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[0060] TepmuH «(pU3HOIOTHUECKHI PACTBOP» O3HAYAET BOIHBIN pacTBOp, coaepxkamuii 0,9%

(macc./06.) NaCl.

[0061] TepMuH «TrMNEPTOHUYECKUM COJEBOM pacTBOP» O3HA4aeT BOJHBIA  pPacTBOD,
comepxkamuii Oonee 0,9% (macc./06.) NaCl. Hanpumep, 3% rumepToHUYEeCKUN COJNEBOU

pactBop Oyner conepskatb 3% (macc./00.) NaCl.

[0062] «OOpa3oBaHHe PEaKIHOHHON CMECH» OTHOCHUTCSI K MPOLECCY MPUBEINCHHS] B KOHTAKT
M0 MEHbIIeH Mepe NBYX Pa3IMYHbIX COSNUHEHUH TakuM OOpa3oM, YTO OHU CMEIIUBAIOTCS U
MOTYT BCTyINaTh B peakuuto. ONHAKO CleNyeT MOHUMATh, YTO MOJy4aeMblid MPOAYKT PEaKLIUU
MOJKHO TOJTYYHUTh HEMOCPEACTBEHHO B PE3YJIbTaTe PEAKLHH MEXKAY N00aBJIEHHBIMH peareHTaMu
W U3 MPOMEKYTOYHOTO COSTUHEHMUsI, KOTOPOE MOXKET ObIThb MOJYYEHO B PEAKLIMOHHOHN CMecH

U3 OJJHOTO MK OoJiee TOOABIEHHBIX PEareHTOB.

[0063] «Cas3piBatOIMi areHT» OTHOCHTCSI K areHTy, CHoCOOHOMY CBSI3bIBaThb JBA
HECOBMECTUMBIX CoeArHeHHsl. CBS3bIBAIOLINE AreHThl MOTYT OBITh KATAJTUTHYECKUMH WJIH
CTEeXHOMETPUYECKHMHU. Hampumep, CBSI3bIBAIOIIME areHThl MOIYT TMPEACTaBJIATbH COOOM
CBSI3BIBAIOLIUI areHT Ha OCHOBE JIMTHSI WJIM CBSI3bIBAIOIIHI ar€HT Ha OCHOBE MAarHus, TAKOH Kak
P€aKTHuB rpI/IHBSIpa. H.HJIIOCTpaTI/IBHbIe CBA3BIBAIOIIIHEC ArCHTbhI BKJIFOYAKOT, HO HE

orpannumBaroTcs M, n-BuLi, MgCl,, iPrMgCl, tBuMgCl, PhMgCl nnm ux komOuHaImu.

[0064] «Cunan» OTHOCUTCS K KpeMHHUIcConepskaliei rpymme, uMmeromen Gopmyny SiR4, roe
Kaskaas rpynna R MokeT mpencTaBisTh COOOW ajKWJI, AJIKeHWJI, UKJIOANKWI, (DEHUJ WU
Opyrue KpeMHuiicogepskamue rpynmnbl. Korma cuman cBsi3aH ¢ JPYyrdM COEIMHEHUEM, OH

UMEHYeTCS KaK «CHTHI» 1 uMeeT popmyny -SiRs.

[0065] «l'anorencunan» OTHOCHUTCS K CHJIaHy, COAEp>KalleMy I[O MEHbIIEH Mepe OOHY
raJloreHOBYIO TPYMIy, CBS3aHHYIO C aTOMOM KpeMHMs. THUMHUYHbIE TaJOre€HCHJIAHbI HMEIOT
dopmyny ranoren-SiRs, rme kaxkmast rpynma R Moker mpencTaBisiTe cOOOH aliKuJl, ajKeHW,
LUKJIOANKWI, (PeHWJT WM APYrue KpeMHHUicoaepskamue rpynmbl. KOHKpeTHbIE TajoreHCHIaHbl

BkmrouaroT C1-Si(CHs)s u C1-Si(CH3),CH>CH»Si(CH3),-Cl.

[0066] «HenykneodunbHOe OCHOBaHME» OTHOCUTCS K 3JIEKTPOHOIOHOPHOMY OCHOBAHHIO
JIpronca, TakOMy Kak a30THUCTblIE OCHOBAaHMS, BKJIOYAs TPUSTUJIAMHUH, JTUU3O0MPONUISTUIAMUH,
N,N-au3TUNaHWIUH, TUPUAUH, 2,6-TyTUAWH, 2,4,0-KOJUTMAWH, 4-TUMETUJIAaMUHONUPUANH HU

XUHYKJIIMAWUH.
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[0067] «VYxopsamas rpynma» OTHOCUTCS K TIpynnaM, KOTOPbIE COXPAHSIOT CBS3BIBAIOIIYIO
3JIEKTPOHHYIO TIApy MPU TeTEPOJUTUYECKOM pa3pbiBe CBs3U. Hampumep, yxonsmmas rpymnra
JIETKO 3aMeIIaeTcsl B XOA€ peakuuu HykieodmipHOro 3amemenus. llogxonsdmme yxopsigue
TPYMIIbl BKJIFOYAOT, HO HE OrPAaHUYHBAIOTCS MU, XJIOPHI, OPOMHUI, ME3WJIaT, TO3WIAT, TpUQIar,
4-autpobensoncynbdonar, 4-xaopdeHszoncynbponar, 4-HUTPOPEHOKCH, MeHTaPTOPHEHOKCH |
.1, CnenwasucT B AaHHOW OOJACTH TEXHUKH CMOXKET NPEIJIOKHTh U JAPYTrUe YXOISIIHe

IPYNIIbL, NOAXOAAIUE OJI IPUMEHEHNS B HACTOSALIEM H306peTeHI/II/I.

[0068] «AreHT mIst CHSTHUS 3aIIUTHOM TPYMITBD» OTHOCUTCS K JIIOOOMY areHTty, CroCOOHOMY
yIAJATh 3aLIUTHYIO TPYIIY. ATEHT A CHATUS 3aLIUTHOW IPyNIbl OyAeT 3aBHCETh OT THIIA
NPUMEHSIeMOH 3aIUTHON Tpynmbl. TUHYHbIE Ar€HThI JIsl CHATHS 3aIUTHBIX TPYIII U3BECTHBI B
IaHHOW 00JIaCTH TEXHUKU U MOTYT ObITh HalneHsl B Protective Groups in Organic Chemistry,

Peter G. M. Wuts u Theodora W. Greene, 4th Ed., 2006.

II. COEJUHEHUA COI'JTACHO HACTOAIINEMY U30BPETEHHUIO

[0069] [anee OyayT mpuBeneHbl MOAPOOHBIE CCHUIKM HA HEKOTOPbIE BAPHAHTHI pean3aluu
HACTOSIIEr0 HM300pETeHMsi, MNPUMEPbl KOTOPbIX MPOMJUTIOCTPUPOBAHBI  MPUIIAraeMbIMU
OMHUCaHHUEM, CTPYKTypamu u popmynamu. HecMOTpst Ha TO, UTO HacTosiIee H300peTeHne Oyaer
OMUCAaHO B COUCTAHHU C MPEACTABJICHHBIMU BapUaHTaMU pE€ajiu3alivy, CJICAYECT IMOHUMATL, YTO
YKa3aHHbIC BapUaHTbl HE IMNpE€AHA3HAYCHbI JisI OrpaHUYCHUSA HACTOALICTO H306peTeHI/I$I.
HanpotuB, noapasymeBaeTcsi, 4TO HACTOsIIee H300pETEHHE OXBATHIBAECT BCE AJbTEPHATHBBI,
MOI[I/I(I)I/IKaLII/II/I U JSKBUBAJICHTBI, KOTOPbBIE MOTYT OBbITb BKJIIOYEHBI B OOBEM HaCcTOALIECTO

nu300peTeHus.

[0070] B Hacrosimem H300peTeHMHM TpEemNioKeH cnocod nedeHus: mHpekuun Filoviridae y
YeJIOBEKa, HYXKIAIOINErocsi B 3TOM, BKJIIOYAOLINI BBEIEHHE TeparneBTU4YecKH 3((EeKTUBHOTO

KOJIM4YecTBa coennHeHust Gopmyer I:
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Dopmyina I

WM ero (papmaneBTHYeCKH IPUEeMIIEMON COJH, THApPATa WK CIOXKHOTO 3¢dupa;

rae
kaxabii R' mpencrasnsier coboii H unu rasores;
kaxbii R2, R3 R* unu R mesasucumo npencrasaser coboit H, OR? N(R?),, N3, CN,
NO2, S(O)R?  ranoren, (Ci1—Cg)amkun,  (C4—Cg)kapOOLUKIHIATKNII,
(C1—Cg)zamemiennnbiii ankmi, (Ca—Csg)ankenun, (Cr—Cg)3aMelLIeHHbIH aTKEHH,
(Cr—Cy)ankunamn i (Cr—Cg)3aMeleHHbIH aTKMHHII,
e
kaxxabii R? HezaBucumo npexacrasisier codoit H, (Ci-Cg)anku, (C2-Cg)ankenu,
(Cr-Cg)amxunmn, apui(Ci-Cgankmn, (Cs—Cg)kapOOUUKIUIATKUAT, -
C(=O)R, -C(=O)OR, -C(=O)NR;, -C(=O)SR, -S(O)R, -S(O)R,
S(O)(OR), -S(0O)2(OR) mnu —SO2NR2;

kaxapii R HesaBucumo mnpencrasisier cobori H, (Ci-Cg)ankun, (C1-Csg)
3amerneHHbii ankwi, (Cr-Cg)ankenwmn, (C»-Cg) 3aMelneHHbIH aJKeHHI,
(C2-Cg)amkunmi, (C»-Cg) 3amemennsbiii ankuami, Cs—Cao apun, Cs—Cao
3amenieHHbiii  apmi, Cr—Cy rerepouukmmn, Cr—Cy 3aMemmeHHbIN
TE€TEPOLIMKIINI, APUIAJIKII WK 3aMEIIEHHbIIH apUJIaIKIIL;

i mobeie aBa R%, R®) R* umu R’ mpu cMexHBIX aToMax yriepona, B3AThle BMECTE,
npenctaBisiioT coboii —O(CO)O- wnm, B3ATbIE BMECTE C KOJIBLIEBBIMU aTOMaMH
yrieposa, K KOTOPbIM OHHU MPUCOEAUHEHBI, 00Pa3yIOT ABOWHYIO CBSI3b;

R® npencrasnsier coboit OR?, N(R?),, N3, CN, NO2, S(O).R?, -C(=O)R!!, -C(=0)OR!!, -
C(=O)NR'R", -C(=0)SR'!, -S(O)R'!, -S(O)R!", -S(O)(OR'"), -S(0)(OR'"),

~SO,NR!''R1?, rajiores, (C1—Cs)ankun, (C4—Cs)kapOOLMKIHIANKIT,
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(C1—Cg)3zamernennsiii ankun, (C—Cs)ankenun, (Cr—Cg)3aMellleHHbIH alKEHHI,

(Cr—Cy)ankuamn, (Cr—Csg)zamemmenHbrid ankuHmw win apui(Ci-Cg)amkmr,

rae

kaxaeii R unm R'? mesasucumo mpencrasisier coboit H, (Ci1-Cs)ankumn, (Ca-

Cg)ankenm, (C2-Cg)ankunumn, (C4—Cs)xapOOLMKIHITATKIL,
HeoOs3aTeIbHO  3aMELICHHBbIH  apui, HeoOs3aTelbHO  3aMelleHHbIH
rerepoapmi, -C(=0)(Ci-Cg)amkun, -S(O)n(C1-Cglankun wmu  apuin(Ci-

Cs)ankum, win R'!' u R'?, B3AThIE BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY

2
OHU o0a TNpHCOeNUHEHbI, 00pa3ylT 3-7-4JIeHHOE TIeTepPOLUKINYECKOe
KOJBLO, TPH  3TOM  JOOOH  aroM  yriepoja  YKa3aHHOTO
TeTePOLUKINIECKOr0 KOJIbI[a HEe0OsA3aTeIbHO MOXKET OBITh 3aMEHEH Ha -

O-, -S- i —-NR?-;

Ka K1 bIi n He3aBUCUMO coctasjisieT 0, 1 mm 2;

R’ BLIGpaH U3 rpyMMbl, COCTOSLIEH U3
a)  H -C(=O)R'. -C(=0)OR!!, -C(=0)NR''R2, -C(=0)SR'., -S(O)R", -S(0),R%, -
S(O)ORM), -S(0)2(OR'") mm —SONR!'R2,

nipu 3ToM Kaxkabii (C1-Cg)ankun, (Cz2-Cg)ankenmn, (C2-Cg)ankuamn uinu apui(Ci-

b)

HO

Cs)anxun kaxporo R!' mnum R!? mesaBucuMo HeoOs3aTeNbHO 3aMelieH
onHuM win Oojee rajgorenamu, runpokcu, CN, N3, N(R?)2 umn OR?; u npu
3TOM OxWH Wik Oojiee HEKOHIEBBIX AaTOMOB yIJIEpOAa KasKHAOro
ykaszaHHoro (C1-Csg)ajkuia HeoOs3aTeIbHO MOKET ObITh 3aMeHeH Ha -O-,

-S- unu —NR?- u

/ 7 7 g
HO—P——6— Ho—/P\O/P_ - HO/?\O//P\O/P_ -
’ HO Hé » 9 Ho Hé
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c) TPYIIBL, BBIOPAHHON U3

R91 ‘ é Re'] ‘ \

N, ™o
ReXL v " o ]
/O O > /() (CHZ)n' (CH2)H'
Rf Rf O O > Oys

rac

R BeiOpan u3 ¢pennna, 1-vadruna, 2-nadruna,

RY npencrasnser coboit H mm CHs;

kaxabii w3 R u R mesaBucumo mnpencrasisier coboit H, C1-Cs ankun um
OeH3 U,

Rf BeiGpan w3 H, C1-Cs ankmna, Gemsmna, C3-Cs rmxmoankuna u —CHi-(Cs-
Ces)LIUKJIOATKIIIA,

Ré® BpiOpan u3 C1-Cg ankuina, -O-(C1-Cg)ankuna, Oensuna, -O-6ensuna, -CHa~(Cs-
Ces)ruxnoankuia, -O-CHz-(Cs-Ce)umknoankuna u CFs3; u

n’ BeiOpan u3 1,2, 3 u4; u

d) IPYIITBI (POPMYITBI

rae

Q mpencrasyser coboii O, S, NR, "N(O)(R), N(OR), "N(O)(OR) um N-NR;;
Z' u Z?, B3aTele BMecTe, npencTasisioT coboit —Q(C(RY)2)3Q-;

rac

kaxaeii Q! Hesasucumo npencrasser codoii O, S um NR; u

30



kaxabli RY Hesasucumo npencrasiser coboit H, F, CL, Br, I, OH, R, -C(=Q*)R, -
C(=QH)OR, -C(=Q)NR)2, -NR), -'N(R)s, -SR, -S(O)R, -S(O)R, -
S(0)(OR), -S(0)2(OR), -OC(=Q"R, -OC(=Q*)OR, -OC(=Q*)(N(R)2), -
SC(=QH)R, -SC(=Q*)OR, -SC(=Q)(N(R)2), -NR)C(=Q’R, -
NR)C(=Q?*OR, -N(R)C(=Q*N(R)2, —SO:NR3, —CN, —N3, -NO,, —OR
unu Z3; unu nsa RY, B3ATble BMecTe NPU OJHOM U TOM K€ aTOME
yriepoaa, oOpa3yrT KapOOLMKINYECKOe KOJNbLO u3 3-7 aTOMOB
yriepona,;

kaxapii Q? HesaBucumo mpexctasisier coboit O, S, NR, "N(O)(R), N(OR),
"N(O)(OR) unu N-NR»; unu

Kaxabli u3 Z' u Z* nezaBucumo npezcrasisieT coboii rpynmy GopmyJsl la:

- . -
|
R*——Q%—FP Q®
L
_ lx i
M2 ’
®dopmyina la

rye:
kaxaeii Q° HesaBucumo mpencrasnser coboif cease, O, CRy, NR, "N(O)R),
N(OR), "N(O)(OR), N-NR3, S, S-S, S(O) umu S(O);
M2 cocrasasier O, 1 vnu 2;

kaxxabid R He3aBucumo npencrapisier codboii RY wiu rpynmy Gopmyisr:

Q* R\, RY Q*
y
%/)KQ:B— Q3 Q3 R
L . M12c MAc MA1d

M1a

2

rae
kaxnpiii Mla, M1c u M1d He3aBucumo coctaisier O v 1

MI12c¢ cocrasnsier 0, 1,2,3,4,5,6,7,8,9, 10, 11 unu 12;

2 2 3 2 > > 3 2 2 2
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Z? npepcrasnsier coboit Z* umu Z°;
Z* npencrasnsier coboii R, -C(Q*)RY, -C(Q*Z°, -SO,RY unu -SO,Z°; u
Z° mpexcraBusieT coOOl KapOOLMKI MIH TeTePOLUKI, MpH 3ToM Z°

He3aBUCUMO 3aMelneH 0-3 rpynnamu RY;

kaxabii R® npencrasnser co6oii ranoren, NRMR!Z N(R')OR!", NR'NRMR? N3, NO,
NO;, CHO, CN, -CH(=NR'Y), -CH=NNHR!, -CH=N(OR''), -CH(OR'Y),,
-C(=0)NRMR"? -C(=S)NR!'R'?, -C(=0)ORM, (Ci-Cs)ankun, (C,-Cs)ankenun,
(C2-Cg)amkunmn, (Cy4—Cg)kapOOUMKIMIANKAI, HEOOsS3aTeIbHO 3aMeIleHHbIH
apwui, HeoOs3arenpbHO 3aMerneHHblil rerepoapi, -C(=0)(C1-Cg)amkmi, -S(O)n(C-
1-Cg)ankun, apun(Ci-Cg)ankun, OR' umu SR

kaxaeii R® wma R mesasucumo npexcrasnser coboit H, ramoren, NR!UR!Z
NRMOR!, NR!UNR!R!? N3 NO, NO,; CHO, CN, -CH(=NR)
-CH=NHNR!, -CH=N(OR!Y), -CH(OR!!),, -C(=O)NR!R!? -C(=S)NR!'R!?
-C(=0)OR!'!, R, OR!" ymu SR!!; u

npu stoMm Kaxabii (Ci-Cg)anxun, (Cz-Cg)ankenun, (Cz-Cg)ankunmn wm  apuin(Ci-
Cg)ankun kaxporo R% R? R’ mmm R® HesaBucumo He0OA3aTeNbHO 3aMelleH
onHuM win Oonee rajoreHamu, ruapokcu, CN, N3, N(R?), unmu OR?; u npu sTom
OIMH WK 0ojiee HEKOHIIEBBIX aTOMOB yrjepoaa kaxkmoro ykazaHHoro (Ci-

Cg)ankuia HeoOs3aTeIbHO MOKET ObITh 3aMeHeH Ha -O-, -S- uin —NR?-

[0071] B apyrom BapmaHTe peasu3alii HACTOSINErO U300PETEHHsI MPEIJIOKEHO COSTMHEHNE

bopmynsl IV:

OH OH

®opmyna IV
WK eTo (PapMaleBTUUECKH MPUEMIIEMast COJIb, TUAPAT WIIH CIOXKHBIN 3pup;

rae R’ onpenenen Boimte as popmysl 1.
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[0072]

B Hacrosimem m3o0peTeHMH mpemsiokeH cnocoO nedeHus mHbekuun Filoviridae y

YeJIOBEKA, HYXKIAIOINErocsi B 3TOM, BKJIIOYAIOLINI BBEIEHHE TeparneBTU4YecKH 3()(EeKTHBHOTO

KouecTBa coearHenust popmyist [V:

rae

OH OH

®opmyna IV

WIH ero (hapMalleBTHYECKU TPUEMIIEMON COJIH HITH CJIOXKHOTO 3hHpa;

R’ BLIOpaH U3 rPYMIbI, COCTOSIIEH U3

a) H, -C(=0)R!Y, -C(=0)OR!!, -C(=0)NR'R'?, -C(=0)SR!, -S(O)R!!, -S(0),R!, -
S(O)(OR), -S(0)(OR'") umu —SO,NRMR!? |

e

kaxaeii R!!' wmm R!? mesasucumo mpencrasmser coboit H, (Ci-Cs)ankum, (Ca-
Cglankenmn, (Cr-Cg)ankunamn, (Cs—Cg)kapOOUMKIMIATKII, HeOOs3aTeIbHO
3aMeINeHHbI apwi, Heobs3aTenbHO 3amerneHHblil rerepoapui, -C(=0)(Ci-
Cs)anxun, -S(O)n(C1-Cs)ankun wmm apun(Ci-Cs)ankur, una R u R!% B3sreie
BMECTE C aTOMOM a30Ta, K KOTOPOMY OHH 00a MpHCOeNUHEHbI, 00pa3yrT 3-7-
YJICHHOE TeTePOLMKINYECKOe KOJIbLO, TpPH OSTOM Jr0OOH aroMm yriiepona
YKa3aHHOTO T'€TePOLIMKINYECKOro KOJIbLa HeOOs3aTeIbHO MOKET ObITh 3aMEHEH
Ha -O-, -S- uau —NR?-;

kaxxapii R? HesaBucumo mpencrasisier codoit H, (Ci-Cg)amkun, (Cz-Cg)ankenun, (Ca-
Cgankunamn, apwn(Ci-Cg)ankun, (Cs—Cg)kapbouuknunankun, -C(=O)R, -
C(=0)OR, -C(=O)NR3, -C(=0)SR, -S(O)R, -S(0):R, -S(O)(OR), -S(0)(OR)
i —SO2NR2;
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roe kaxnbii R HesaBucumo mnpexacrasisier coboit H, (Ci-Cg) ankxun, (Ci-Cs)

3amemeHHbii ankmi, (Cr-Cglankenmn, (C»-Cg) 3amermensbiii amkeHwt, (C2-Cs)

ankuHmwi, (Cz-Cg) 3amemennbnii ankuami, Cs—Cao apui, Cs—Cro 3aMermeHHbIH
apui, Cr—Cyo rerepounkimi, C;—Cro 3aMELIEHHBIN TE€TEPOLUKINI, APUIAJIKIII

UIn SaMemeHHbIﬁ apuiIajikui, 1

npu 3toM Kaxabii (Ci1-Cglankwm, (Cr-Cg)ankenwmn, (Cr-Cglankuamn wim  apuin(Ci-

b)

] ;oo y 0
HO—/P— - [ // Il

©)

rae

| T
N RS
I A " " /é i
/o 0 (CH2) (CHz)n'

Cs)ankun xaxgoro R umm R!? nesaBucumo HeobGs3aTeNbHO 3aMelleH OfHUM
win 6onee ramoreHamu, ruapokc, CN, N3, N(R?); wnmu OR?;, u mpu 3TOM 0onuH
wi 0oJiee HEKOHIIEBBIX aTOMOB yriiepoaa kaxaoro ykasaHHoro (Ci-Cg)ankuia

Heo0s13aTeIbHO MOKET OBITh 3aMeHeH Ha -O-, -S- win —NR?-, u

0 s Oys
RY R9

R BriOpan u3 pennna, 1-madruna, 2-Hadruna,

% N X %/ X

RY npencrasnser coboit H i CHs;

R® mpencrasnser coboit H nnmm C1-Ce anxm,
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R Buibpan u3 H, Ci-Cs amxmma, Gemsmma, C3-Ce mukmoamkmuma u —CHz-(C3-Co)
LMKJIOAJIKHJIA;

R® BeiOpan uz Ci1-Cg ankmina, -O-(C1-Cg) ankwmna, 6ensmna, -O-6ensmna, -CH>-(C3-Ce)
rukgoankuia, -0O-CH»-(C3-Cs) muknoankuna u CF3; u

n’ Beibpanu3 1,2, 3 u4; u

d) rpymmsl GopMyIIbI
21//P E

e

Q npencrasysier coboit O, S, NR, "N(O)(R), N(OR), "N(O)(OR) um N-NRy;

Z' u 72, B3aTBIE BMeCTe, TIpencTasisioT coboit —Q(C(RY))3Q!-;

rae

kaxbii Q' HesaBucumo npencrasiser coboii O, S um NR; u

kaxabii RY HesaBucumo mpencrasiser coboit H, F, Cl, Br, I, OH, R, -C(=Q%)R,
C(=Q*»OR, -C(=Q*)N(R), -N(R)2, -'N(R)3, -SR, -S(O)R, -S(O):R, -S(O)(OR),
S(0)2(0R), -OC(=Q)R, -OC(=Q*)OR, -OC(=Q)(N(R)2), -SC(=Q*R,
SC(=Q)OR,  -SC(=Q)(N(R)2), -N(R)C(=Q)R, -N(R)C(=Q*)OR,
NR)C(=Q*)N(R)2, —SO2NR;, —CN, —N3, -NO;, -OR um Z°; umm, B3sTble

BMecTe, nBa RY Tpu OZHOM M TOM K€ aroMe YIjiepoaa oOpasyroT
KapOOLMKIINYECKOe KOJIBILIO U3 3-7 aTOMOB yTIJIEPOAa,

kaxaeii Q? HesaBucumo npencrasnser coboit O, S, NR, “N(O)(R), N(OR), "N(O)(OR)
i N-NR»; mamn

kaxabli u3 Z' u Z? nezaBucumo npezcTasisieT coboii rpynmy Gopmysl la:
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®dopmyna la
rae
kaxaeii Q° HesaBucumo mpexcrasisier coboil ceasb, O, CRz, NR, “N(O)(R), N(OR),
"N(O)(OR), N-NR», S, S-S, S(O) wimu S(O)2;
M2 cocrasgsier O, 1 unu 2;

kaxxabiid R* He3aBucumo npencrasisier codboit RY wim rpynmy ¢popmyisr:

Q? R, RY Q?
RY
Q3 Q3 Q3
\ VPLANNAS M1d
M1a

rae

Kaxxabiii M1a, M1c u M1d He3aBucumo cocrasisier O wn 1;

MIl12c¢ cocraBnsier 0, 1,2, 3,4,5,6,7,8,9, 10, 11 nnm 12;

7? npencrassier coboit Z* umm Z°;

Z* npencrasnset coboii R, -C(Q*)RY, -C(Q*)Z?, -SO,RY umu -SO,Z°; u

7’ npencrapsieT coboil kapOOLUKI MM FeTePOLMKIL, TIPH 5TOM Z° He3aBUCHMO 3aMelleH
0-3 rpynmnamu RY.

IMpennoxen cnoco® neyenust uHbekuuu Filoviridae y denoBeka, HYKAAOIIETrOCs B

3TOM, BKJ'II-O"IaI-OH_II/Iﬁ BBCACHUE TCPANCBTUICCKHA 3(1)(1)CKTI/IBHOFO KoJu4yeCTBa COCIUHCHUA

dopmynsr IV:

®opmyna IV

nu ero (papManeBTUIeCKH IPHEMIIEMON COJHU, THAPATa WK CIOXKHOTO 3¢dupa;
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rae

R’ BbIOpaH U3 rpyNbl, COCTOSIIEH U3
H, -C(=0)R'. -C(=0)OR!!, -C(=O)NR!'R!2, -C(=0)SR!!, -S(O)R'.

a)
-S(0):R!" -S(O)(ORM), -S(0)2(OR'") umu —~SO,NR'R'?;
b)
0O 0O
0 o 0 o
o8 I Ao
/\0/7_ - HO™ | 0//\0/7)_ -
c) TPYIIBL, BBIOPAaHHON U3
R& (||) c\ % %
—P—
X o
eZR RY [L /\O
R \Rd Re2 \Rd - @) /
0 . CH,),, (CHa),
/ 0O /O o (CH,) S/
R Rf O > 07
RY R9

rae

R® BriOpaH u3 rpymmel, cocrosimed u3 (enmna, 1-nadruna, 2-

HadTHIA,
%— N X % N Xy
NS N

RY BrIGpan u3 rpymmel, cocrosimeii u3 H wm CHs;
kaxabii u3 RS u R®? He3aBuCMMO BLIOpaH U3 IPYIIIBL, COCTOSMIEH

u3 H, (C1—C¢)ankmna mm OeH3una,;

R Bei6pan u3 rpymmsl, cocrosmeii us H, (C1—Cs)ankuna, 6eHsuna,
(Cs-Co)uuknoankuna u -CHy—(C3-Ce)rmkinoankuna,;
R® BeiOpan w3 rpymmbl, cocrosimed w3 (C1—Cg)amkuna,

-O—(C1—Cg)ankuna, OenH3ua, -O—06ensmua,
-CH>—(C3—Cs)uukoankuna, -O—CHy—(C3-Ce)uuxnoankuna

uCFs; u
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d)

n' mpencramisier coOOW Meoe YUCIO, BBIOPAHHOE W3 TPYIIIIHL

cocrosimeri uz 1,2,3 u 4, u

rpymel GOPMyJIbL:

rae
Q BBIOpan u3 rpynmel, cocrosmei uz O, S, NR, "N(O)(R), N(OR),
"N(O)(OR) unu N-NR3;
Z' u Z?, B3atele BMecTe, npencTasstoT coboit —Q'(C(RY)2):Q'—;
rae

kaxbii Q! HezaBMCMMO BBLIOPAH M3 TPYIIBL, COCTOSIIEH

u3 O, S unmu NR; u

Kaxblii RY He3aBMCHUMO BBIOpaH W3 TPYMIbIL, COCTOSIIEH
usz H, F, Cl, Br, I, OH, R, -C(=Q*R, -C(=Q?*)OR, -
CEQHNR)2, -N(R)2, -"N(R)s, -SR, -S(O)R,
S(O):R, -S(O)(OR), -S(0)(OR), -OC(=Q"R,
OC(=Q*)OR, -OC(=Q)(N(R)2), -SC(=Q*R,
SC(=Q*)OR, -SC(=Q)(NR)), -NR)C(=Q*R,
NR)C(=Q»)OR, -NR)C(=Q*N(R);, -SO:NR3,
-CN, -N3, -NO3, -OR wm Z*; unu ngsa RY, B3sThIC

BMeCTe NPH OHOM M TOM K€ aTOMe YIJIepoja,
00pa3yroT KapOOLMKINYECKOE KOJBbIO U3 3-7
aTOMOB yTJIEpONa,;
kaxaeii Q¥ HeszaBucumo mpenctasiser coboit O, S, NR,
"N(O)(R), N(OR), "N(O)(OR) unu N-NR>; unn
kaxabii u3 Z' u Z? mesaBucumo mnpescrabiseT coboil rpymmy

dopmysr la:
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- . -
RX Q3 ||3 Q3
Q3
l
M2
®Dopwmyna la
rae
kaxabpii Q° He3aBUCHMO BLIOpPaH U3 TPYIIIbL, COCTOSIIEH
w3 cessu, O, CR,, NR, "N(O)R), N(OR),
"N(O)(OR), N-NR3, S, S-S, S(0O) wmu S(O)y;
M2 mnpencrasisier coOOH Leoe 4YuCiIO, BBIOPAHHOE U3
rpynnsl, coctosimei u3 0, 1 wm 2,
kaxaelii R* HesaBucumo mnpencrasisier coboit RY wmnm
rpynmny GopmyJibL:
2
)QQ " ? I
RY
- 3
g/ Q3 Mo QS Q
- - c
M1a M1c M1d

rae

kaxabpii Mla, Mlc u M1d npexacraensier coboi
[IEJI0€ YHCJIO, HE3aBUCHUMO BBIOpPAHHOE W3

rpynnsl, cocrosimen us 0 wm 1,

MI12¢c npencraBiusier cobOH  Ileioe  YUCIO,
BBIOpPaHHOE M3 TPYMIIbI, cocTosmer u3 0, 1,
2,3,4,5,6,7,8,9,10, 11 unu 12

Z? npencrasnsieT coboit Z* umu Z°;

Z* mpencrasnster coboit R, -C(Q*)RY, -C(Q*Z°, -
SO,RY unu -SO,Z°; u
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7Z° nmpenctaBnser  coOoil  KapOOLMKN MM
reTepoLMKN, NP 3TOM Z° HE3aBUCUMO

3amerieH 0-3 rpynmamu RY;

kaxapii RY  ummu RY? mesaBucumo mpencrasnser coboit H, (C1—Cs)amxum,

(Cr—Cy)ankenm, (Cr—Cg)anmkuaun, (C4—Cs)xapOOHMKITHIIATKIL,
(C6—Cro)HEO0s13aTENIBHO  3aMEIIECHHBIN  apuil, HEOOs3aTeNIbHO 3aMeIleHHbIH
reTepoapu, -C(=0)(C1—Cg)anmkm, -S(O)u(C1—Cs)ankmn WIH
(Co—Ca0)apun(C1—Cs)ankun, umu RM u R'% B3areie BMecTe ¢ aToMoM a30Ta, K
KOTOPOMY OHH 00a MPHCOEAMHEHBI, 00Pa3yIoT 3-7-4IeHHOEe IreTePOLUKIHIECKOe
KOJIBIIO, TPH 3TOM JIFOOOH aTOM YIiiepoa YKa3aHHOTO TIeTePOLMKINYECKOrO

KOJIbIIa HEOOsI3aTEIbHO MOKET OBbITh 3aMeHeH Ha -O-, -S- win -NR?-;

kaxnpiii R? HezaBucumo BbIOpaH w3 rpymmbl, cocrosiiet u3 H, (Ci—Cg)ankuna,

(Co—Cg)ankenua, (Co—Cg)ankunua, (C6—Ca0)apun(C1—Cg)ankuna,
(C4—Cg)kapbommknmnankuna, -C(=0)R, -C(=0)OR, -C(=O)NR,, -C(=O)SR, -
S(O)R, -S(O)2R, -S(O)(OR), -S(0)2(OR) w1 -SO2NR»; rre

Kaxblii R He3aBucuMoO BbIOpaH u3 rpymnmsl, cocrosimeit u3 H, (C1—Cg) ankuna, (C1—Cs)

3amemenHoro ankuia, (Cr—Cg)ankenmna, (Cr—Cg) 3aMeIleHHOro ajKeHWa,
(C2—Cs) ankunmia, (C,—Cg) 3amemenHoro ankuHmia, (Ce—Cao)apuna,
(C6—Cro)3amemennoro apuna, (Cr—Cyo)rerepouuknuia, (Ca—Cao)3amereHHOro
reTepOLIUKIINIIA, (C6—Ca0)apun(C1—Cs)ankuna WU 3aMEIIEeHHOT0

(Cs—Cro)apun(C1—Cs)ankuna,

KQXIbIA N TIPEACTaBIsACT COOOW IeJIoe YHCIO, HE3aBHCHMO BBIODAHHOE W3 TPYIIIIHL

npu

cocrosimei u3 0, 1 unu 2; u

stoM  kaxabii  (C1—Cg)ankwn, (Cr—Cg)ankenwn, (Cr—Cg)ankuHun — wid
(Co—Cao)apun(C1—Cs)ankun xaxmoro RM umu R!'? mesaBucumo HeoOs3aTenbHO
3aMelleH OJHUM HJIM HECKOJbKUMH 3aMECTHTENISIMU, BBIOPAHHBIMU U3 TPYIIIIBL,
cocrositer u3 ranorena, ruapokcu, CN, N3, N(R*), umn OR?; u npu 3Tom onuH
win Ooylee HEKOHIIEBBIX aTOMOB yriepoaa kaxnoro ykasaHHbid (Ci-Cg)ankumna

HE00s3aTEILHO MOKET ObITh 3amMeHeH Ha -O-, -S- uin —NR?-.
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[0074] B npyrom BapuaHTe peanu3alid coenuHeHus: Gpopmynl IV R’ Mosker mpencTaBasTh
coboit H. B apyrom BapuaHTe peanusanuu coemuHenus Gopmynsl IV R7 BbiOpaH u3 rpymmbl,

COCTOsIIIeH 13 a), b) Witu ¢), onpeaeneHHbIX st popmyier IV,

[0075] B HekOTOpBIX BapMaHTaX peaNu3allii HACTOSILIEro W300peTeHus Kaxabii u3 RS u R®
HE3aBUCHMO MOXKET ObITh BbIOpaH u3 rpynmsl, cocrosmeit u3 H, C1-Cs ankuna wim Oensuna. B
HEKOTOPBIX BAPUAHTaX peau3allii HACTOSIEro u3ooperenus RS Mosker mpencTaBiaaTs coboi
H, Ci-Cs amkun mmu 6emsun, u R moxer npencrasisate coboit H umu Ci-Ce amkun. B
HEKOTOPBIX BAPUAHTAX PEAM3alMK HACTOSIIEro H300peTeHus Kaxabii u3 R u R HesaBucumo
mosker mnpenctaBisaTh coboit H mmu Ci1-Ce ankmn. B HEKOTOpBIX BapuaHTax pealn3aliu
HACTOSLIETO N300PETEHHSI KaX bl 13 R u R®? He3aBHCHUMO MOKET npencTaBisiTh cobo H mm
Gensun. B HEKOTOPBIX BapUaHTaX peanM3alMd HacTosmero u3ooperenus RS moxker
npencTaBaaTh codoit H, merun umu 6ensun, u R moxer npeacrasnsts coboit H unu metun. B
HEKOTOPBIX BAPUAHTAX peaNM3allii HACTOsIIero u3obperenus RS moxkeT npencTapisaTh coboit
H wi merun, u R moxker npencrasnste coboit H uiu merun. B HEKOTOPBIX BapUaHTax
peanuzaluy HacTosimero usodperenus RS moxker mpencrapisth coboit metus, u R mosker
npexnctaBiasith coboit H wnm mernn. B HEKOTOpBIX BapHaHTax pealu3allill HACTOSINEro
uzobperenus R¢' moxker npencrasiaTs coboii H unu 6ensun, u RS2 MokeT npeacTasisTh coboit

H wiu metmn.

[0076] B npyrom BapuanTe peanusaiuu coeauHenns Gopmyiel IV R” npencrasnser coboit

E?

O CHy CHa
L‘i/ N /5/ “LLL/ N

ORf

rne Rf BiGpan u3 rpymmer, cocrosmmeii u3 H, C1-Cs ankuna, 6ensuna, C3-Co LUKIOANKHNA U
-CH,-(C3-Cs) umknoankuna. B apyrom BapuaHTe peanusauuu coenuHenus dopmyisr IV Rf

npexncraisietr codoi C1-Cg amxu.

[0077] B npyrom BapuanTe peanusanuu coenunenus popmynsl IV R npencrasnser coboii
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HO—P—¢-
I HO—P _p—23- HO/IP\O/P\ _P—
HO [ o~ .o O T
’ HO  Ho HO  Ho ,
; ?
R\H/S\/\O—I?—E (]? 9
/\/O OO_P_§ e) _F|)_§

rae

R ppibpan u3 rpynmbl, coctosimeit us H, C1-Cg ankuna, 6ensuna, C3-Ce HUKIOANKUIA 1
—CH2-(C3-Cs) tuknoankuna; u

Ré& BriOpan u3 rpynmsl, cocrosimeit u3 Ci1-Cg ankmna, -O-(C1-Cs) ankuina, Oensuna, -O-

6ensmna, -CH»-(C3-Cs) nuknoankuna, -O-CHz-(C3-Cs) tuknoankuna u CFs.

[0078] B npyrom BapuanTe peanusaiuu coenunenns Gopmymnst IV R7 npeacrapser coboit

rne R Beibpan u3 rpynmsy, cocrosimeii u3 H, C1-Cs ankuna, 6ensuna, C3-Co HUKIOANKINA U —
CH»~(C3-Cs) umknoankuna. B mpyrom BapuanTe peanmsanmu coemuHenus gopmyisl IV Rf
npencrasisier codoit C1-Cg ankuin. B apyrom BapuaHTe peanuzanuu coenuHenus Gpopmyibl [V

Rf npencrasnser coboit C1-Ce amkun.

[0079] B npyrom BapuanTe peanusanuu coenunenus popmynsl IV R npencrasaser coboii:

o)
RN

rae R® BeiOpan u3 rpymmel, cocrosimeii u3 Ci-Cg ankmna, -O-(C1-Cg) ankwmna, 6ensuina, -O-

oemsmia, -CH»-(C3-Cs) nukinoankuna, -O-CHz-(C3-Cs) nuknoankmna u CF3. B npyrom Bapuanrte
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peanusaruu coemuuenus popmynsl IV RY mpencrasnser coboit C1-Cs ankun. B jgpyrom

BapHaHTe peanusanuu coequnenus popmyisl IV RE npencrasnser coboii C1-Co amkmn.

[0080] B npyrom BapuaHTe peanuszauuu coemuHenus ¢opmynbl IV R’ BbiOpaH u3 rpymmbl,

COCTOSIILEN U3:

0O
I 7 I 7 7

HO—P——¢- HO—P o ~P P -
/\0/7 4 HO Ho\o/ /\0/7’
HO - HO 1o HO  Ho

i T'OM BapHuaHTE pcalin3aniu COCANHCHUA (DOPMYVYJIbI npeacraBjsieT COOOU
[0081] B mpy P p pmyel IV R mp 6oii

HO—P—23- ﬁ /C/) ! ﬁ Il
/ HO”'/D\ P—¢-— Ho/?\o/lp\ _P—
"o : HO H(é ’ HO Tho © H(é ,
o)
Aot Q-ﬁ—s Q—ﬁ—é
0 SNO i o |

[0082] B mpyrom BapmaHTe peasu3alii HACTOSINErO H300PETEHHsI MPEIJIOKEHO COSTMHEHUE

dbopmyibl IV, koTOpOe mpencrasisier COOO¥:
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I
/P\ /P\ /P\
I I
HO" 5,0 &P kP

50)141

Wi papMaleBTHYECKU MPUEeMJIEMast COJTb HITH CJIOXKHBIN 3(UpP YKa3aHHOTO COETUHEHHS.

[0083] B npyrux BapuaHTax peajqu3aliy HACTOSIIEro H300peTeHHs MPEAIOKEHO COSAMHEHNE

dbopmybl IV, koTOpoe npencrasJisier COOO¥:
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501051

2

Wi (papMaleBTHYECKHU TPUEeMIIEMasi COJIb MITH CIIOXKHBIN 3(UpP yKa3aHHOTO COEIUHEHHS.

[0084] B npyrux BapuaHTax peajqn3aliy HACTOSIIEro H300PETEHHs MPEAJIOKEHO COSAMHEHNE

dbopmyibl IV, koTopoe npencrasisier COOOH:

501041

wii  (dapMaLeBTHUECKH TMpUeMJIeMasl COJb, THAPAT WM CIOXKHBIA 3(Up YKa3aHHOTO

COCIUHCHNA.

[0085] B mpyrom BapmaHTe peanu3alliil HACTOSINEro M300PETEHHsI MPEIJIOKEHO COSTMHEHNE

dbopmybl IV, koTOpoe mpencrasisieT codboi
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58]0

Wi (papMaleBTHYECKU MPUEeMJIEMast COJIb HITH CJIOXKHBIN 3(UpP YKa3aHHOTO COEUHEHHSI.

[0086] B npyrom BapuaHTe peajH3aly HACTOSIIETO H300PETeHUs MPEATIOKEHO COSTUHEHNE

2

KOTOpOE NpencTaBisier coOoi
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Wi (papMaleBTHYECKHU MPUEMIIEMast COJIb MITH CIJIOXKHBIN 53U YKa3aHHOTO COENHEHHSI.

[0087] B npyrom BapmaHTe peajH3ali HACTOSIIETO M300PETEHHs PEAJIOKEHO COSTUHEHNE,

KOTOpOE NpeCcTaBisieT coOoi
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15001 5
win  (papManeBTUYECKH TpUeMIieMasi COJib, THApPAT WM CIOXKHBIA 3(Qup yKa3aHHOTO

COCIUHCHUA.

[0088] B nmpyrom BapmaHTe peajH3alli HACTOSLIETO H300PETEHHs PEJIOKEHO COSTUHEHNE,

KOTOpOE NpencTaBisieT coOoi

501051 :
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Wi (papMaleBTHYECKHU MPUEMIIEMast COJIb MITH CIJIOXKHBIN 53U YKa3aHHOTO COENHEHHSI.

[0089] B npyrom BapmaHTe peajH3ali HACTOSIIETO M300PETEHHS PEATIOKEHO COSTUHEHNE,

KOTOpOE NpeCcTaBisieT coOoi

1501051

HUJIn (I)apMaI_IeBTI/ILIeCKI/I npuemjieMasi CoJib UJIn CJIOKHBIN S(I)I/Ip YKa3aHHOI'O COCANHCHUS.

[0090] B nmpyrom BapmaHTe peaqu3alMy HACTOSIIErO M300PETeHHUs MPEAJIOKEHO COSTUHEHHE,

KOTOpOE IpencTaBisieT coOoi

2

Wi (papMaleBTHYECKU MPUEMJIEMast COJTb HITH CJIOXKHBIN 3(UP YKa3aHHOTO COETUHEHHS.

[0091] HasBaHus coeAuMHEHUIN COIVIACHO HACTOSLIEMY OINMCAHUIO JAaHbl C NPUMEHEHHEM
nporpammuoro obecneuennst ACD/Name s UMEHOBaHHS XHUMHYECKHX COEIHHEHHI
(Advanced Chemistry Development, Inc., Toponrto, Kanana). Jlpyrue coequHeHHs WU
pamuKaibl MOXKHO HMMEHOBATh OOIIENPUHSATBIMH HA3BAHUSMH MM CHCTEMATHUYECKUMH HJIH
HecucTeMaTHudeckuMu HaszBaHusiMu. CHucTeMa Ha3BaHUN M HyMepaluu COeANHEHHH COrjacHO

HACTOSIIIEMY OIHMCAHHUIO MPOWJUTIOCTPUPOBAHA TUITHYHBIM COeIMHEHHEM (opMyJbl [V:
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kotopoe HocuT HazBaHue (2S5)-2-3tunOytmin-2-((((2R,3S,4R,5R)-5-(4-amunonuppono[ 1,2-
f][1,2,4]rpuasun-7-nn)-5-unano-3,4-muruapokcurerparugpodypan-2-
w)MeTokcH )((peHokcn)pochopruaaMuHO))TPONaHOAT. Hpyrue COETMHEHUS COTJIACHO

HAaCTOALIEMY I/1306peTeHI/IIO BKJIKOYAIOT:

kotopoe HocuT HazBaHue (S)-2-3tundyrun-2-(((S)-(((2R,3S,4R,5R)-5-(4-amunonuppono[2,1-
f][1,2,4]Tpnasun-7-un)-5-unaHo-3,4-muruapokcurerparuapodypan-2-

W1)METOKCH )((peHOKCH )(pOCHOPHIT)aMIUHO )IPONIAHOAT, U

kotopoe Hocur HazBaHue (S)-2-5TunOytmi-2-(((R)-(((2R,3S,4R,5R)-5-(4-amunonuppoino|2,1-
f1[1,2,4]rpuasun-7-mn)-5-unano-3,4-TUruaApOKCUTETPArHApOPypaH-2-

WwI)MeTOoKCH )((heHokcH )PochHOopriT)aMIHHO ) ITIPOTIAHOAT.

(S)-2-Otunbytun-2-(((R)-(((2R,3S,4R,5R)-5-(4-amunomnuppono[ 2, 1-f][ 1,2,4rpuazun-7-
W1)-5-unaHo-3,4-TUruapoKcuTeTparuapodypan-2-

wi)MeTokcH )(peHokcu)pocHopriT)aMUHO)TPONAHOAT TAKKE MOXKET OBbITh MPENCTaBJICH KaK
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[0092] JIrobast cchuika Ha COGOUHEHUS] COTJIACHO HACTOSIIIEMY H300PETEHUIO, OMFCAHHBIE B
HACTOAILICM OMMUCAHUHN, TAKXKE BKIIFOYACT CCbUIKY Ha HUX (I)I/ISI/IOJ'IOFI/I"IGCKI/I NPUEMIIEMBIC COJIN.
IMpumepsl (HU3NONOTHYECKH TPUEMJIEMBIX COJIeH COENUHEHUH COTJIACHO HACTOSILIEMY

I/1306peTeHI/IIO BKJIIOYAKOT COJIM, MOJYYCHHBIC U3 COOTBCTCTBYHOIIECIO OCHOBAHHUA, TAKHUEC KakK

COJIH LIEJIOYHOTO MM LIeN04YHO3eMeTbHOro Meraia (Hanpumep, Nat, LiT, Kt Ca™2 u Mgt2),
ammonusi u NR4™ (rme R onpenenen B HacTosimeM onucanuu). GU3HONOTHYECKH PHEMIIEMBIE
conu, 0Opa3oBaHHBIE MO ATOMY a30Ta WJIM aMUHOTPYIINE, BKIOYAIOT (a) KUCIOTHO-aATUTHBHbBIE
cony, 0Opa3OBaHHbIE HEOPTaHWYECKUMH KHCJIOTaMH, HanpuUMep COJSIHOH  KHCIIOTOM,
OpOMHCTOBOAOPOAHOM  KUCJIOTOH, CEpHON  KHCJIOTOH, CyJb()aMHHOBBIMH  KHCJIOTaMH,
docdopHOIl KHCIOTOH, a30THOM KHUCIOTOH W ToMy momoOHbiMu; (b) comm, oOpa3oBaHHBIE
OpPraHMYeCKUMH KHCJIOTaMH, TAKUMH KakK, HalpUMep, YKCYCHasl KUCJIOTa, LIaBeJieBas KUCIOTa,
BUHHAS KUCJIOTA, SIHTApHAsl KHCJIOTA, MAJIEMHOBAsI KUCIIOTA, (pyMapoBasi KUCIIOTA, TIIFOKOHOBAS
KHCJIOTA, JJUMOHHAsI KUCIIOTA, sI0J0YHAsi KUCIIOTa, aCKOPOMHOBAsT KUCIIOTa, OEH30MHAs KHUCIIOTA,
M33THOHOBAs KUCJIOTA, IAKTOOMOHOBAsE KUCIIOTA, NyOHIIbHAS KMCIIOTA, MaJIbMUTHHOBAsI KUCIIOTA,
ANIbIMHOBAsl  KHUCJIOTA, MOJMIVIYyTAMHHOBAs KHUCJIOTAa, Ha(TaIUHCYIb()OHOBAs  KUCIOTA,
METaHCYJIb(OHOBAsT KHCJIOTA, M-TOJYOJICYJIb(OHOBAsT KHUCJIOTA, OEH30JICYJIb(POHOBAsT KUCIIOTA,
HaTaTMHINUCYIB(OHOBAsT KHCJIOTA, MOJMIAJaKTypOHOBAsh KHCJIOTa, MAaJIOHOBasi KHUCJIOTA,
cynb(OCANUIMIIOBAs  KUCJIOTA, TJIMKOJEBass KHCJIOTA, 2-THAPOKCH-3-HAdToaT, IMamMoar,
CAMLIMJIOBAasl KUCJIOTA, CTEAPUHOBAs KHCJIOTA, (pTrajeBas KHUCIOTa, MUHAAJbHAs KHCJIOTA,
MOJIOYHAsI KUCJIOTa, ATAHCYJIb()OHOBAsi KUCIOTA, JIM3HMH, APTHHUH, TJyTaAMHHOBAs KHUCJIOTA,
[JIUIUH, CEPUH, TPEOHWH, aJlaHWH, M3OJEHIUH, JIeHIUH W TOMy MoaoOHoe, u (C) couw,
0o0Opa3oBaHHbIE JJEMEHTAPHBIMH AaHUOHAMH, HAMPUMEP XJIOPOM, OpPOMOM U  HOIOM.
dusuonornuecku MPUEMIIEMBIE COJIM COCAUHECHUSA C FI/II[pOKCI/IprrIHOI\/‘I BKJIOYAaKOT AHUOH

YKa3aHHOTO COENMHEHUS B KOMOMHAIMH C TOAXOAAIIMM KaTHOHOM, TakuM Kak Na™ 1 NRy ™.

[0093] Coenunenne ¢opmynsr IV u ero QapmManeBTHYeCKH NpHEMIIEMbIE COJIM MOTYT
CYLIECTBOBATh B BHJE pPa3IMYHBIX MoauMopdoB wmm mnceBmonoauMopdoB. B KoHTekcTe
HACTOSINETO  ONMCAHMS  KPUCTAIMYECKUH  MOMMMOPGH3M  O3HA4aeT  CIIOCOOHOCTB
KPUCTAJIMYECKOTO COEUHEHHUsl CYyIIEeCTBOBATb B PA3NMYHBIX KPUCTAUIMYECKUX CTPYKTYpPaX.
Kpucramnmyecknit  momumMoppusM  MOXET BO3HHUKAaTh B pe3ysbTaTe  pa3jiuduil B
KPHUCTAJUTNUECKON ymakoBKe (YIaKOBOYHBIN MOMUMOPGIU3M) WM PA3IUINiA B YIIAKOBKE MEXKIY
pa3NIUYHBIMHE KOH(OpMEpaMu OIHOM U TOH e MOJIEKYJIbl (KOH(OPMAIIMOHHBIN NOTMMOP(HU3M).
B koHTekcTe HACTOSIIEr0 OMUCAHUS KPUCTAUIMYECKHH TMCEBIOMONUMOPIU3M O3HAYAET

CIIOCOOHOCTD ruapar Wjin COJbBAT COCAUMHECHHSA CYLIECTBOBATH B BHUAC PA3JIMYHBIX
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KPUCTAJUINYECKUX CTPYKTyp. IlceBmononumMopds! cormacHo HacTosmeMy H300PETEHHI0 MOTYT
CYLIECTBOBATb  BBUAY  Pa3NU4Mid B  KPUCTAUIMYECKOW  YIakoBKe  (YIaKOBOYHBIH
NICEBIONONUMOP(GU3M) HIIM BBUAY PA3IUYUN B YIIAKOBKE MEXKIY Pa3IMYHBIMU KOH(pOpMepamu
OOHOW W TOH ke MoJeKyJbl (KoH(opMarmoHHBIH nceBnononuMopdusm). Hacrosmee
n300peTeHne BKIFOYAET BCE MONMMOPQBI U TICeBIONONUMOpdBI coennnenni Gopmynsl IV u nx

(hapMaieBTUUECKU MTPUEMIIEMBIN COJIH.

[0094] Coenunenne popmynel IV u ero ¢papmaneBTHUECKH MPUEMIIEMBIE COJH MOTYT TaKXkKe
CYLIECTBOBATh B BHJE aMOP(HOrO TBEPAOro BEIIECTBA. B KOHTEKCTE HACTOSILEro OMUCAHHS
amop(HOe TBEpAOe BELIECTBO MPEACTaBIsAeT COO0H TBEPAOE BEIIECTBO, B KOTOPOM OTCYTCTBYET
JaNbHUNA MOPSAAOK IOJIOKEHUH aTOMOB B TBEPAOM BEIIECTBE. JTO OINpeeNieHHe TaKkkKe
IPUMEHNMO K KPUCTAJUIaM pa3MepoM JABa HaHOMeTpa UM MeHee. [ monydeHus aMmop@HbIX
dopM cormacHO HacTosALIEMYy HM300pPETEHHIO MOTYT ObITh NpPHUMEHEHbl AO0aBKM, BKIIOYAs
pactBopurenu. Hacrosimee usobpereHue BKIO4YaeT Bce amopdHble (GOPMBI COSTUHEHHIH

dopmyasl IV u ux GapmarieBTU4eCKH MpUeMIeMble COJIH.

[009S] [lna TepameBTUYECKOTO NPHUMEHEHUs COJM AKTUBHBIX HMHIPEAUEHTOB COEAMHEHUM
COTJIACHO HACTOSALIEMY H300peTeHH0 OyAayT (HU3HOJOTHYECKH NPUEMIIEMBIMH, TO €CThb 3TO
OyayT COJIH, TOJydYeHHbIE U3 (PU3NOJOTUYECKH MPUEMIIEMOIN KUCIIOThI MM OcHOBaHMs. OIHAKO
COJIN KHCJIOT HJIN OCHOBaHHﬁ, KOTOPBIC HE SABJIAKOTCA (bI/ISI/IO.]'[OFI/I‘-IeCKI/I MPUEMIICMBIMHA, MOT'YT
TAKXKE HAWTH TPUMEHEHHWe, HAmpuMep, MpPHU TMOJYYEeHHUH W OYUCTKE (PU3UOJOTHUYECKU
MPUEMJIEMOTO COeNMHEeHus. Bce conu, BHE 3aBUCUMOCTH OT TOrO, MOJYYEHbI JIU OHU U3
(I)I/ISI/IOJ'IOFI/ILIGCKI/I HpHeMﬂeMOﬁ KHCJIOTBI UJIM OCHOBAHUSA WUJIM HET, HAXOOATCA B paMKax oObema

HACTOSIILETO N300PETEHHSI.

[0096] B xoHeuHOM cuyeTe, cienyeT MOHMMAaTh, YTO KOMIIO3ULUHU B HACTOSLIEM OIMUCAHUU
COZIEp kAT COENMHEHHsI COTJIACHO HACTOSIIIEMY M300PETEHUI0 B UX HEMOHU3UPOBAHHOM, a TAKIKe
[BUTTEPHOHHON (hopMe, a Takke KOMOMHAIIMU CO CTEXUOMETPUYECKUMH KOJIMYECTBAMU BOJIBI,

KakK B rugparax.

[0097] Crneayer OTMETHUTBh, YTO BCE SHAHTHOMEPHI, AHACTEPEOMEPHI U PALEMUYECKUE CMECH,
TayTOMEPHI, MOTUMOP(PBI 1 TICEBAONOTUMOP(DBI COENMHEHNH HAXOMATCS B paMKax (Gopmyibl [V
U X (papMaleBTHYECKU MPUEMIIEMbIE COJIM OXBAa4Y€HbI HACTOSIIMUM H300peTeHueM. Bee cmecu
TaKMX OSHAHTHOMEPOB M JHACTEPEOMEPOB HAXOAATCS B paMKax o0beMa HACTOSIIETO

n300peTeHus.
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[0098] CoenuHeHHss COTJIACHO HACTOSIIEMY HW300pPETEHHUI0, MPOMUTIOCTPUPOBAHHBIE B
kadecTBe mpumepa popmynoit IV, MOryT MMeTh XHpasibHbIE LIEHTPBL, HAPUMEP XHPAJIbHbIC
atombl yriepona win ¢ochopa. CoequHEHHs] COTIACHO HACTOSIIIEMY H300pETEHUI0, TaKUM
00pa3oM, BKJIIOYAIOT pallEMHYECKHE CMECH BCEeX CTEePEeOM30MEpOB, BKJIKOYAs SHAHTHOMEPHI,
auacTepeoMepbl U atpomu3oMmepbl. [IOMHMO 3TOro, COEOMHEHHs COIJIACHO HACTOSIIEMY
U300pEeTeHHIO BKITIOYAOT OOOTallleHHbIE WM pa3/ejieHHbIe ONTHYECKHE H30MEPbI MpU JIFOOBIX
UM BCEX ACUMMETPHYCCKUX XHUPAJIbHBIX aTOMax. Z[pyrI/IMI/I CJIOBAMH, XHUPAJbHBIC LCHTPBHI,
OYEeBUIHBIC U3 H306pa)KeHHfI, NpeaACTaBJICHbI B BUAC XHUPAJbHBIX U30MCPOB HJIN PALEMUYCCKHUX
cMmeceii. Panemuyeckie M JAMacTepEOMEPHbIE CMECH, a TaKKe MHIWBUAyaJbHbIE OMTUYECKHE
HU30MEPBI, BBIACICHHBIC WKW CHUHTE3UPOBAHHBIC, MO CYHMECTBY HE COACpIKAINUC CBOUX
HSHAHTUOMEPHBIX WU JUACTEPEOMEPHBIX MAPTHEPOB, HAXOIITCS B paMKax 00beMa HACTOSIIETO
n3o0peTeHusi. Panemudeckue cMecH pasfeNsioT C IMOJyYe€HHEeM OTAEJbHBIX IO CYIIECTBY
ONTHUYECKH YUCThIX U30MEPOB C MOMOIIBIO XOPOIIO H3BECTHBIX METOIOB, TAKUX KaK, HapUMep,
pa3zeneHne IUacTepPeOMEpPHBIX COJiel, OOpa30BAHHBIX ONTHYECKH AKTHBHBIMH AareHTaMH,
HATpUMep, KUCIOTAMH WM OCHOBAaHHSIMH, C TOCIEAYIOIIMM TMpEBpalIeHHeM UX OOpaTHO B
ONTHUYECKH AKTHUBHBbIE BeIeCTBa. B OOJBIIMHCTBE Ciy4aeB »KeJaeMblii ONTHYECKUH H30Mep
CHHTE3HPYIOT MOCPENCTBOM CTepeocnenn(PUIeCKiX peakiuii, HAYMHAS C COOTBETCTBYIOIIETO

CTEPCOU3OMEPA KEJITACMOTI'0 UCXOAHOI'O MaT€pHraia.

[0099] Hcrnonb3yembie B HACTOSILIEM OMHCAHUM OMPENENICHUs] U MPEBPALIECHUs], KaCaroLHuecs
CTePEOXHMHHU, B IIEJIOM COOTBETCTBYIOT NpHUBENECHHbIM B uctouHukax S. P. Parker, Ed,
McGraw-Hill Dictionary of Chemical Terms (1984) McGraw-Hill Book Company, New York;
u Eliel, E. and Wilen, S., Crepeochemistry of Organic Compounds (1994) John Wiley & Sons,

Inc., New York. Bonpmoe Koqu4ecTBO OpraHHYECKHUX COEIMHEHUI CYIIECTBYET B ONTUYECKH
YHCTHIX (POpMax, TO €CTh OHM MOTYT BpallaTh IUIOCKOCTh MJIOCKOMOJIPHU30BaHHOTO cBeta. [1pu
OIMUCAHUH ONTHYECKH aKTUBHOTO coennHeHus nmpuctaBku D u L wim R u S ucnonssyrores s
o0o3HaueHust abCONFOTHOW KOH(MUIYpAaLMH MOJIEKYJIBI OTHOCUTENBHO €€ XHPAJIbHOrO (-bIX)
uenrpa (-os). IlpuctaBku d u 1, D u L unmm (+) u (-) ucnonb3yroTest At 0003HAUYEHUST 3HAKA
BpAaIlleHUs] IIJIOCKOCTH IUIOCKOIOJSIPH30BAHHOTO CBeTa coenuHeHueM, rae S, (-) mmm 1
O3HAYaIOT, YTO COENUHEHHE SIBJSIETCS JIEBOBPAILAKOIINM, a MpUcTaBku R, (+) mm d o3HauaroT,
YTO COEIWHEHHE SBISETCA MpaBoBpamaromuM. Jlnsg 3aJaHHONH XUMHUYECKOH CTPYKTYpBI
yKa3aHHbIE CTEPEOU30MEPHI SBISIFOTCA WACHTUYHBIMU 33 UCKIIFOUEHHEM TOTO, YTO OHH SIBIISTFOTCS
3epKaJbHBIMH OTPXKEHUsAMU Ipyr npyra. KOHKpeTHbIH CTepeon3oMep Takke MOXKET OBITh

Ha3BaH S9HAHTHUOMEPOM, 4 CMECHh TAKUX H30MCPOB OOBIYHO HA3BIBAIOT 3HaHTI/IOMepHOI\/'I CMECHIO.
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Cwmech sHaHTHOMepoB 50:50 O3HauaeT paLEeMUYECKYyI0 CMECh WM paleMaT, KOTOPbIH MOXKET
BO3HUKHYTb, KOTJ]a XMMHYECKasl PEaKLMsl WK MIPOLIECC HE SIBJIAIOTCS CTEPEOCEIeKTUBHBIMU HIIN
crepeocnienn@UUHBIMU.  TepMUHBI «paleMUYecKas CMeCb» U «paleMaTr» OTHOCATCS K
SKBUMOJIIPHON CMECH JIByX 3HAHTHOMEPHBIX COEUHEHUH, Y KOTOPOH OTCYTCTBYET ONTHYECKAs]

AKTUBHOCTD.

[0100] CoenuHeHHs COTIACHO HACTOSINEMY N300PETEHHIO B HEKOTOPBIX CIYYasix TAK)KE MOTYT
CYLIECTBOBATh B BU/I€ TAYyTOMEPHBIX H30MepoB. HecMOTps Ha TO, 4TO MOKET OBITh N300paKEHA
TOJBKO OJIHA PE30HAHCHAs CTPYKTypa C JeJIOKAJH30BAaHHOH CBsI3bIO, BCE Takue (hopMmel
BKJIFOUEHbI B O0BEM HACTOsIIEro M3o0pereHus. Hampumep, €H-aMHHOBBIE TayTOMEPBHI MOTYT
CYLIECTBOBATb  JJI1 INYyPUHOBBIX, MNUPUMHUIWHOBBIX, HMHUAA3O0JBHBIX, TYaHUAHHOBBIX,
AMHUJIMHOBBIX M TETPA30JIbHBIX CHUCTEM, U UX BO3MOKHBIE TayTOMEpHbIE (POPMBI HAXOIATCS B

paMkax o0ObeMa HaCTOSILIEro U300PETeHNUS.

[0101] JlroGasi popmyna wiu CTPYKTypa, MPUBENEHHAs B HACTOSILIEM OIUCAHWH, BKIIFOYAs
coenuHenus popmyasl IV, Takke npeaHasHaueHa il OTOOpaskeHHsI HEMEUYEHBIX (JOpM, a TaKKe
U30TOITHO-MEYEHHBIX (POPM COENMHEHHH. 130TOMHO-MeueHHbIe COSAMHEHHSI UMEIOT CTPYKTYPBI,
nu3o00pakeHHble (HOPMYJIAMH, TMPUBEIEHHBIMH B HACTOSILIEM ONUCAHWHM, HO B HHUX OJWH WJIH
Ooyee aTOMOB 3aMEHEHbI ATOMAMH, UMEIOLIMHE OTPENEIEHHYI aTOMHYIO) MAcCy MJIH MacCOBOE
yucino. [IpuMepbl M30TOMOB, KOTOPbIE MOTYT OBITh BKJFOYEHBI B COEAMHEHHS COTJIACHO
HACTOSIIEMY ONHMCAHWIO, BKJFOYAOT HW30TOMBI BOAOPONA, YIJIEPOAA, a30Ta, KHCIOPOAA,
docdopa, dTopa m xmopa, TakHe Kak, HO He orpaHuumBasch umy, ~H (meiirepuii, D), *H
(tputmit), 'C, BC, “C, N, BF, 3p 32p 33§ 3Cl u %I Ilpemnonararorcs pasimdHbIE
U30TOMHO-MEYEHHbIE COEMHEHUsI COTJIACHO HACTOSLIEMY ONMMCAHUIO, HAPUMEP COCIUHEHUS, B
KOTOpBIE BKIIOYEHBI PaMOAKTHBHbIE M30TONbl, Takue kak “H, *C u “C. Takue uzoromnHo-
MEUYEHHbIE COEIMHEHHS] MOTYT ObITb MOAXOMSIIUMH Uil TPHUMEHEHHS] B MeTaOOJHYECKHX
UCCJIeZIOBAHUAX, HWCCIACJOBAHHMAX KHHETHKHM pEaKHH, METOAMKAX HIEeTeKTHPOBAHHS WU
BU3yaJIU3alH, TAKHE KaK MO3UTPOHHO-3MUccHOHHAs Tomorpadust (II9T) umm ogHOpOoTOHHAS
SMUCCUOHHAs KoMmbioTepHasi Tomorpadust (ODPIKT), BriroYasi UCCIeNOBaHUST PACTIPESTCHHUS
JEKapCTBEHHOTO CpPEACTBa MM CyOcTpaTa B TKaHSX, WJIM TPH JIEYEHUU TMAIHEHTOB C

MNPUMEHCHUEM PAAUOAKTHBHbBIX BCIICCTB.

[0102] Hacrosmee onrcaHue Takke BKIOYaeT coenunenus Gopmynsr IV, B koTopsix ot 1 110
n aTOMOB BOAOPOAA, MPUCOEAUHEHHBIX K aTOMy VYIVIEpOAAa, 3aMEHEHbl AeUTepueM, rae n

COOTBETCTBYET WYHCIIy AaTOMOB BOIOpOIAa B MoJeKyse. Takue COeAMHEHus O0NamarT
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HOBBIIIEHHON YCTOI\/'ILII/IBOCTI:;I'O K MeTa6OHI/13My U TMO3TOMY SABJIAKOTCA NOAXOAALINMU JIA
YBEJNIMYEHUSI TIEPUOZA TONyBbIBENEHUs Jo0oro coenuHeHust Qopmynsl IV mpu BBeneHuun
MJICKOMUTAIOMEMY, B YaCTHOCTH desioBeky. Cm., Hanpumep, Foster, «Deuterium Isotope Effects
in Studies of Drug Metabolism», Trends Pharmacol. Sci. 5(12):524-527 (1984). Takue
COCAMHECHUA CHUHTC3UPYHOT CPEACTBAMH, XOpPOLIO HU3BECTHBIMU B ):[aHHOfI O6.]'IaCTI/I TCXHUKH,
Hamnpumep, ¢ NpUMCHCHUEM HCXOAHBIX MATCpUAIOB, B KOTOPbLIX OAWH HIIHU 60.]'[66 aTOMOB

BOZOPOZA 3aMEHEHBI IEUTEPUEM.

[0103] MeueHHble neUTEpUEM UM 3aMELICHHbIE TEPANEBTUUECKHUE COEAWHEHHUS COIJIACHO
HACTOSIIIEMY OMUCAHUIO MOTYT UMETh yiydlleHHble Xxapakrepuctuku DMPK (merabGommsm u
(bapmMakOKHWHETHKA JIEKAPCTBEHHOrO CpeAcTBa, aHri.. drug metabolism and pharmacokinetics) B
OTHOLIECHHH pacrpeneneHus, Merabonu3Ma U BbiBeneHus (anri.: distribution, metabolism and
excretion (ADME)). 3amernenue Oonee TSKENBIMH M30TONAMH, TAKUMHU KakK IEWTEPUii, MOXKET
obecrieunTh HEKOTOpBIE TEepANeBTHYECKHE MPEHMYLIeCTBa BBHUAY OOjbluel MeTabomnuecKon
CTa0WJIbHOCTH, HAMpUMEp VYBEJIUYECHHBbIH TMEPHON TOJYBBIBEICHUS N ViVO, CHIKEHHYIO
TpeOyeMyro JO3MPOBKY M/MNM yNydllleHHbI TepameBTHueckuii uHmekc. Medennoe '°F
COEAMHEHUE MOKET ObITh MPUIOAHO JUISl MPUMEHeHHst i uccnenoBanuii meronamu [19T wnu
O®OKT. H30TOMHO-MEUEHHbIE COEOUHEHMsI COTJIaCHO HACTOSIIIEMY OINMUCAHUI0 MW HX
MpoJICKapCTBa, KakK 1paBujio, MOI'yT 6BITI>, MOJIYYCHBI ITYTEM IMMPOBCACHUA NTPOLUECAYP, ONMMHUCAHHBIX
Ha CX€Max WM B MpHUMEpPaAxX H cnoco6ax MOJIYyYCHUsI, OMUCAHHBIX HUKE, MyTEM 3aMCHbI HE
MCUCHHOI'O M30TOIIaMU pe€arcHTa JErkOaOCTYITHBIM U30TOIMHO-MCUCHHBIM PCAarCHTOM. HOHHTHO,

YTO JelTepuii B JaHHOM KOHTEKCTE CUMTAETCS] 3aMECTUTENIEM B CoeuHEeHUH GopmyJibl [V,

[0104] KoHueHTpalus Takoro 0oJiee TSKEJIOro U30TOMA, B YaCTHOCTU NEUTEPHs, MOXKET ObITh
ompeneneHa no (akropy oborameHuss u3oronoM. Ilpennosnaraercs, YTO B COEAMHEHUSIX
COIJIACHO HACTOSLIEMY OIMUCAHUIO JIFOOOW aToM, HE YKa3aHHbIH KaK KOHKPETHBIH H30TOM,
O3HauaeT JOOOW CTaOMJIBbHBIA M30TOIN yKa3aHHOro aroma. Eciu He yka3aHO WHOE, KOoraa B
OTIpeAEeNIEHHOM IOJIOXKEHUH KOHKPETHO ykaszaH «H» unu «Bogopony, cienyer NOHUMATh, UYTO B
JAHHOM TIOJIO)KEHWH HAXOAMTCA BOAOPOA B €ro IMPUPOAHOM HU30TOIHOM COCTaBe.
CoOTBETCTBEHHO, MPEANOJaraeTcsi, YTO B COEAMHEHUSAX COIVIACHO HACTOSILEMY OIHCAHUIO

1000 aToM, KOHKPETHO YKa3aHHbIH Kak aeirepuii (D), o3HavaeT nefitepuid.

[0105] Ecnu coenuHeHue, ONMMCAHHOE B HACTOSIIEM OMHMCAHUM, 3aMEIIeHO Oojiee ueM OHOM
U3 OAMHAKOBO OOO3HAuYeHHBIX TIpynm, Hampumep «R» wnm «Ry, clieqyer IIOHHUMAaTb, 4YTO

YKa3aHHbIC T'PyNIibl MOTYT OBITD OAWHAKOBbIMU WJIM PA3JIUYHBIMHU, TO €CTb KaXKAas IpyIIa
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BbI6I/IpaeTC$I He3aBUCHMO. BOoJHUCTHIE JIMUHUH, o YKA3bIBAKOT MECTO  KOBAJICHTHOI'O

NPUCOEIMHEHUS K TIPUMBIKAIOLINM MOJCTPYKTYpaM, Tpynmnam, GpparMeHTaM HIId aTOMaM.

[0106] BriOpanHbie 3amMecTHTENH, COAEpKalue coenuHeHus GopMyJibl IV, MPUCYTCTBYIOT B
PEKYPCUBHOM CMBICJIE. B TaHHOM KOHTEKCTE€ TEPMHUH «PEKYPCHUBHBINA 3aMECTUTEIIb» O3HAYAeT,
YTO 3aMECTUTEJIb MOKET BKJIIOYAaTh YKa3aHHUE HA APYroH Ciy4ai TOro ke 3amecTuTess. Beuny
PEKYPCUBHOM NPUPOABI TAKUX 3aMECTHUTENEH, TEOPETHUECKH, B FOOOM KOHKPETHOM BapHaHTE
pealuzallii MOXKET MPHUCYTCTBOBATh OOJBINOE KOJUYEeCTBO coenuHenuit. Hampumep, R*
comepxxut RY 3amecturens. RY moker mpencrasisite codoit R. R mMoxer npencrasisars coboi
Z°. Z* moxer npexcrtaBnath coboit Z*, a Z* moxer mpencTapnaTh coboif R unm comepixkathb
3aMecTHTeNH, cofieprkainie RY. B kadecTse anbTepHaTHBbI, Z° MOXKET TPENCTaBISTh COO0M Z°,
KOTOpPBIH MOXET conepxarb 3amecturenu, coxepxkamue RY. Cnemmanucty B obnactu
MEIUIMHCKONW XMUMHUHU MOHSATHO, YTO O0ILIee KOJMYECTBO TAKMX 3aMECTUTENeH PalrOHAIbHBIM
00pa3oM OrpaHMYEHO XKeJTaeMbIMH CBOWCTBAMH MPEIIONaraeMoro coequaeHus. Takue cBoicTBa
BKJIIOYAIOT B KAa4eCTBE NPHMEPa, HO HE C LEJIbI0 OrpaHHYeHMs], (PU3NUECKHe CBOMCTBA, TaKue
KaK MOJIEKYJIIpHas Macca, pacTBOPUMOCTb wiH log P, CBOWCTBA mpu NMpUMEHEHUH, TaKue Kak
AKTUBHOCTb B OTHOIIEHUM NPENNOJaraéMoid MMIIEHU, U MPAKTUYECKHUE CBONCTBA, TAKUE KAk

JIETKOCTb CUHTE3Aa.

[0107] B kaudectBe mnpumepa, HO HE C LEJIbI0 OrPaHUYEHMs, B HEKOTOPBIX BapHaHTax
peanusanuu Z° u RY npencTaBisior coboii peKypcUBHbIE 3aMecTUTeNH. Kak MpaBuio, Kaxmblii
PEKYPCUBHBIN 3aMECTUTENIb MOKET He3aBUCUMO cyluecTBoBath 20, 19, 18, 17, 16, 15, 14, 13, 12,
11, 10,9, 8,7, 6,5, 4, 3, 2, 1 unu O pa3 B KOHKPETHOM BapHaHTe peanusanuu. B eme Oosee
TUINHWYHBIX CIIy4asX KaXIbId PEKYPCHUBHBIA 3aMECTUTEJIb MOKET HE3aBUCHUMO BCTpedaercs 12
WA MeHee pa3 B KOHKPETHOM BapHaHTe peanu3auuu. B eme Oosee THIHMYHBIX CIyYasx KaXIbIid
PEKYPCHUBHBIN 3aMECTUTENb MOXKET HE3aBUCHMO BCTPEUYaTbCA 3 WM MEHEE Pa3 B KOHKPETHOM
BapuanTe peanusauuu. Hanmpumep, Z*° Oynet BctpeuaTthes 0-8 pas, RY Gyner Berpeuatbes 0-6
pa3 B KOHKDETHOM BapuaHTe peanusalud. B eme Gojee TUNUYHBIX ciydasx Z° Oyjer

BcTpedatnes 0-6 pas, a RY Oyzner BcTpedarsest 0-4 pa3 B KOHKPETHOM BapPHAHTE PEATU3ALIH.

[0108] PekypcuBHBIE 3aMECTUTENHM MPENCTABISIOT COOOH  NpeAroiaraeMelii  acHeKT
Hacrosimero u3oOpereHus. Crneumanucty B 00NacTH  MENUIMHCKOH XHUMHHU TIOHSITHA
MHOTOIJIAHOBOCTb TaKUX 3aMecTUTesNed. B Tex ciydasx, KOrza B BapUaHTE pealu3aluu
HACTOSIIEr0 M300peTeHHs MPHUCYTCTBYIOT PEKYPCHBHBIE 3aMECTHTENH, UX O0IIee KOJIUYECTBO

OyzeT ornpeneneHo, Kak yKa3aHo BBILIE.
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[0109] CoenuneHust COraacHO HACTOSIIEMY H300PETEHHIO MOTYT OBITh TIOJIYYEHBI CIIOCO0aMH,
W3BECTHBIMHU CIELMANNCTY B MaHHOH oOnacTu TexHUkH. Hampumep, COeTUHEHHsS COTJIACHO
HACTOSIIEMY M300pETEeHHI0 MOTYyT OBITh IOJIy4Y€Hbl B COOTBETCTBHH CO CHOCOOaMH,
omucanHbiMi B mateHte CIIA No 8,008264 wu marentHou mnybOnmukauuu CIIA

US 2012/0027752.
A. MeTta00uTBI COeIMHEHHI COTJIACHO HACTOSILIEMY H300peTeHHI0

[0110] Taxxe B o0ObeM HACTOSIEro W300pETEHHs BXOAST IMOJNYYEHHBIE N Vivo
MeTa0OoINMUeCKHe MPOAYKTHl COCIUHEHUHN, OMMCAHHBIX B HACTOSIIEM OIMCAHWUH, €CIU TaKue
MIPOAYKTHI SIBJIAIOTCS. HOBBIMU M HEOUEBHUJHBIMU U3 YPOBHs TEXHUKU. Takue MPOIYyKThI MOTYT
MOJIy4aThCsl, HAIPUMED, B PE3yJIbTATE OKUCIEHUs], BOCCTAHOBJIEHUS], THAPOIN3a, AMUAUPOBAHHUS,
sTepupuKalMl U T.I. BBOAMMOIO COEAMHEHHs, B TMEPBYI0 OuYepenb BCJIEICTBUE
(depmeHTaTUBHBIX TpoueccoB. COOTBETCTBEHHO, HACTOsIIIee M300pETeHHe BKIIOYAET HOBBIE U
HEOUEBUJIHbIE COETMHEHHS, TIOTy4aeMble MO CIoco0y, BKIIIOYANOLIEMY NPUBEICHNE COSTUHEHUS
COTJIACHO HACTOSILIEMY H300PETEHHI0O B KOHTAKT C MJIEKOIUTAIOIIMM Ha IEPUOJ] BPEMEHH,
AOCTATOYHBIA JJISI MOJy4YEeHUs] MeTabOINYeCKOro MPOAYKTa YKa3aHHOro coenuHeHus. Takue

IMPOAYKTBI, KaK IIPaBuUJIo, I/II_ICHTI/I(bI/ILII/Ipy}OT MyTEM IMOJYYCHUA PATUOAKTUBHO-MCUCHHOIO

(mampumep, nocpencteoM 14C mm 3H) coeqmHEeHHs COTACHO HACTOAIIEMY H300PETEHHMIO,
BBEJICHHUS €r0 MapPEeHTEPAbHO B IETEKTUPYEeMOil o3e (Hampumep, Oonee mpumepHo 0,5 Mr/kr)
JKUBOTHOMY, TAaKOMYy KaK KpbICa, MbIlIb, MOpPCKas CBHUHKA, OO€3bsiHA, WJIM YEJIOBEKY,
BbIIEP)KHUBAHUS B TEYCHHE BPEMEHH, JOCTATOYHOIO ISl MPOXOXKIAEHHs MeTadonm3ma (Kak
npaBwio, npuMepHo oT 30 cekyHn no 30 4acoB) M BBIIEIEHUS MPOAYKTOB NPEBPALICHUS U3
MOYH, KPOBU HJIH APYTHUX OMOJIOTHUECKUX 00pas3loB. YKa3aHHBIC MPOIYKTHI MOTYT OBbITh JIETKO
BbIJIEJIEHbl, TOCKOJbKY OHH SIBIIIIOTCSI MEUEHHBIMH (Ipyrue TPOAYKTHI BBIIEISIOT C
NPUMEHEHUEM aHTHUTEJ], CIOCOOHBIX CBS3BIBATH SIMUTOMbBI, COXPAHUBLINECS B META0OIHTE).
CTtpykTypel MeTabOJMTOB OIPENENSIOT TPATUIHOHHBIM 00pa3oM, HampuMep IOCPEACTBOM
aHanmu3a MetopoM Macc-criektpomerpun (MC) win simepHOro MarHuTHOTO pe3onanca (AMP). B
L[eJIOM, aHaiIu3 MeTabOJMTOB TMPOBOAAT TAaKUM k€ 00pa3oM, Kak U TPaJULHUOHHBIE
uCCleoBaHus MeTaboNIM3Ma JIEKAPCTBEHHBIX CPEACTB, M3BECTHbIE CIELUAINCTAM B IaHHOM
obOmacti TexHWKH. I[IpOAyKThI TMpeBpalleHus, NMPU YCJIOBUHM, YTO OHU HHBIM OOpa3oM He
BCTPEUAIOTC N Vivo, SBIAIOTCA TMOAXONALIMMHU [N TNPUMEHEHUs B JHArHOCTUYECKUX
UCCJIEJIOBAHMSIX  TEPaleBTUYECKOTO  BBEAEGHMs]  COEAMHEHMH  COIJIJaCHO  HACTOsALIEMY

n300pETEeHNIO, JaKe €CITU CAMU COEIMHEHUsI He 00JIaIat0T aKTHBHOCTBIO NIPOTUB Filoviridae.
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[0111] Penentsl u cnocoObl ompeneneHns CTAOMIBHOCTH COCAMHEHNUH B MMHTALUN CEKpeTa
JKEJTyI0YHO-KUIIEYHOTro TpakTa u3BecTHbl. COoeAMHEeHUsl ONpefesieHbl B HACTOALIEM OMHCAHHUU
Kak cTaOWibHBIE B JKEIYAOYHO-KHIIEYHOM TPAKTE, €CIM MeHee 4eM NpUMepHO S50 MOJBHBIX
IIPOLIEHTOB 3AIlUIIEHHbIX TPYII CTAHOBATCS HE3ALIUINEHHbIMH B MMHMTALUU KUIIEYHOTO WU
JKEJyIOYHOTO COKa mNpu HHKyOupoBanmu B TedeHue 1 waca mpu 37 °C. OmHO TO, YTO
COEAMHEHUS SBJSIFOTCA CTAOUIIBHBIMHU B JKEYyOYHO-KHIIEYHOM TPAKTE, HE O3HAYAET, YTO OHU
HEe MOTyT OBbITh TUAPOJU30BaHbI in Vivo. [IponekapcTBa COrIaCHO HACTOSIIIEMY H300pETEHHIO,
KaK MpaBWJIO, OyAyT CTaOWJIBHBI B MHUINEBAPUTEIBHOM CHUCTEME, HO MOTYT IO CYINECTBY
TUAPOJIM30BATLCA A0 HCXOAHOIO JIEKAPCTBEHHOIO CPEACTBA B IMPOCBETE NULIEBAPUTEIbHOU
CHCTEMBI, TIEYeHU WM APYTrOM OpraHe, B KOTOPOM MOXKET MPOMCXOAUTh META0ONM3M, WUJIH B

KJIETKAX B LIEJIOM.
1. @PAPMAHEBTHYECKHE COCTABBI

[0112] CoenuHeHusi COIJIACHO HACTOSIIIEMY H300pPETEHHIO BBOAAT B COCTaBBI  C
TPaANLUOHHBIMI HOCHTEJIIMU U BCIIOMOTATEJIbHBIMHU BEIECTBAMH, KOTOPbIE OYAYT BHIOPaHBI B
COOTBETCTBUM C OOBbIMHOW mpakTHKoW. Tabnmerku OyayT comepkaTb BCIIOMOTATEIbHbIE
BEILECTBA, ar€HTHI, CIIOCOOCTBYIOIINE CKOJIbKEHHIO, HATIOJIHUTENH, CBSA3YIOLINE areHThl U TOMY
noo6Hoe. BogHble COCTaBbI MONYYAIOT B CTEPUIIbHOM (POpMe, M KOTJ1a OHU MPETHA3HAYEHBI JIs
JIOCTaBKH OTJIMYHBIM OT TEPOPAIbHOTO BBEACHUS O0pa3oM, KaK MPABHIJIO, OHH SIBIISIFOTCS
U30TOHMYHBIMU. Bce cocTaBbl HEOOs13aTeNIbHO OYAyT CONMEprKaTh BCIIOMOTATEJIbHBIE BEINECTBA,
Takue Kak mpezacraBieHo B pykoBonctse “Handbook of Pharmaceutical Excipients” (1986).
BcnomorarenbHble BeLIeCTBAa BKIKOYAOT ACKOPOMHOBYIO KHCIOTY U APYTHE AHTUOKCHIAHTBHI,
xejatupyromue areHTel, Takue kak OJITA, yrmeBoael, Takue Kak JEKCTpaH,
T'UPOKCHANIKUIILEIUTION03a, THAPOKCUATKUIMETUIILIENIIION03a, CTEAPUHOBYIO KHUCIOTY U TOMY
nonoOHoe. pH COCTaBOB HAXOMUTCS B AMANA30HE OT MPUMEPHO 3 A0 mpuMmepHo 11, HO, Kak
MPABUJIO, OT COCTaBysieT npumepHo 7-10. B HekoTopbIX BapuaHTax peanusauuu pH coctaBos
COZEPKUT OT NMPUMEPHO 2 A0 MPUMEPHO 5, HO, KAK MPABUIIO, OH COAEPKUT OT MPUMEPHO 3 10
npuMepHO 4. B HeKOTOpBIX BapuaHTax peanusauuu pH cocTaBOB COAEPKUT OT NPUMEPHO 2 A0

npuMepHO 10, HO, Kak MPABUIIO, OH COAEPKUT OT NPUMEPHO 3,5 10 NPUMEPHO 8.5.

[0113] HecmoTps Ha TO, YTO aKTHUBHBIE WUHTPEIUEHTHI BO3MOKHO BBOAUTH MO OTAEIBHOCTH,
MOKET OBITh MPEANOYTHTENIbHBIM TNPEACTaBUTh WX B BHAE (DapMAIeBTUYECKHX COCTABOB.
CocraBbl, Kak UIsi BETEPUHAPHBIX LEJIeH, TaK U s MPUMEHEHHUs y 4YeJIOBEKa, COTJIACHO

HACTOALIEMY H300PETEHHIO COAEp:KaT MO MEHBbIIeW Mepe OIWH AaKTHBHBIM WHTPEIHEHT, Kak
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YKa3aHO BbIIIE, BMECTC C OAHUM WA Ooree MNPUEMIIEMBIMU  HOCHUTECIIAMHU  OJI1 HUX U
HEO0s3aTEIBLHO APYTUMHU TEPANCBTUUCCKUMU UHIPEANCHTAMU, B YACTHOCTHU AOMOJIHUTCIIbHBIMU
TCPANICBTUICCKUMU HUHIPEAUCHTAMU, KOTOPBIC 06CY)KI[EI}OTC$I B HaCTOAIECM OIIMCAHHH.
Hocurenp (HOCI/ITeJ'II/I) JOJIKCH OBITh «MPUEMIIEMbIM» B OTHOILICHHUH COBMECTUMOCTHU C APYTUMU

HUHIPEAUCHTAMHA COCTaBa U (I)I/ISI/IOJ'IOFI/ILIGCKI/I 0e30macHbIM AJIA €T0 PCIUITUCHTA.

[0114] VkazaHHBIE COCTaBbl BKJIOUAKOT T€ U3 HUX, KOTOPBIE SIBJISKOTCS MOAXOIALIUMU IS
yKa3aHHbBIX BbIIe myTei BBeneHus. CoCcTaBbl MOTYT OBbITh YAOOHBIM 0Opa3oM MPEACTABIEHBI B
eIMHIYHON JIeKapCTBEHHOH (opMe M MOXKeT OBbITh MOJy4YeHbI JFOOBIM U3 CIOCOOOB, XOPOIIO
U3BECTHBI B (papMarieBTU4IeCcKoi o0macTu. MeTONUKHN U COCTaBbI, KaK MPaBUJIO, MOKHO HAWTH B
cnpaBouHnke Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, PA). Takue
CHOCOOBI BKJIIOUAIOT CTaAUI0 OOBENMHEHHs] aKTMBHOTO WHIPEOUEHTA C HOCUTEJIEM, KOTOPBIi
COCTABJIIET OAMH WJIH OOJiee MOTOJHUTENbHBIX HHIPEIHUEHTOB. B 1LI€J0M COCTaBbI MOJYYaroOT
NyTeM PaBHOMEPHOTO W TIIATEJIBHOTO OOBENMHEHHs] AKTUBHOTO HMHIPEAMEHTA C SKUAKUMHU
HOCUTENIIMH WJIM MEJIKO HW3MEJIbYeHHBIMH TBEPAbIMH HOCUTENSIMH WM OOOMMH M3 HHUX H

nanpHeimei GOpMOBKM MPOAYKTA B Cilydae HEOOXOTUMOCTH.

[0115] CocraBbl COTACHO HACTOSINEMY HM300PETEHHIO, TOAXOMSALINE IS MEPOPATBHOTO
BBCACHUSA, MOI'YT OBITh npeacCTaBJICHbI B BUAC NUCKPETHBIX CAWHHUL], TAKUX KaK KaIrlCyJibl, Calli¢
501041 Ta6J'IeTKI/I, Kaxxaast U3 KOTOPBIX COACPKUT 3aJaHHOE KOJTMYECTBO AKTUBHOI'O UHI'PEAUCHTA, B
BHUJE NOPOULIKA WM TpaHyJ, B BHIAE pPAcTBOPAa WM CYCIIEH3MHU B BOAHOW WMJIM HEBOAHOU
JKHUIKOCTHU, UK B BUAEC }KHHKOﬁ SMYJIbCUH MACJIO-B-BOAC UJIU )I(I/II[KOﬁ OMYJIbCUHU BOOa-B-MacClJi€.

AKTHBHbBIN HHTPEIUEHT TaKXKe MOKET ObITh BBEJIEH B BUIe OOJTIOCA, SJIEKTyapUsl UJTH MACTHL

[0116] TabneTky MONy4arOT MyTEM MPECCOBAHMS WU (POPMOBAHUS, HEOOSI3aTEILHO C OTHUM
win Oonee BCIIOMOraTeNbHbIMH HHrpenneHTamu. CrpeccoBaHHBIE TaOJETKH MOTYT ObITh
NOJIy4eHbl TYTEM MPECCOBAHUS B TOAXOIAILIEM YCTPOWCTBE AKTUBHOTO HHIPEIHEHTA B
cBOOOIHO TeKkydel (opme, TakOi Kak MOPOLIOK HWJIM T'PaHYJbI, HEOOS3aTeNbHO B CMECH CO
CBSI3YIOIIUM areHTOM, CMa3bIBAIOIINM areHTOM, HHEPTHbIM pa30aBHTENEM, KOHCEPBAHTOM,
MOBEPXHOCTHO-aKTUBHBIM HJIM JHCIIEPTUPYIOIIUM areHToM. PopMOBaHHbIE TaOJETKH MOTYT
OBITH TOJNyUYEHBI MyTeM (POPMOBAHUS B TMOIXOISIIEM YCTPOHWCTBE CMECH IMOPOLIKOOOPA3HOTO
AKTUBHOTO HHIPEINEHTa, YBJIAKHEHHOTO HHEPTHBIM JKHIKMM paszOaBureneMm. Ha tabnerku
HEeo0s13aTeIbHO MOKET ObITh HAHECEHO MOKPBITHE WM PUCKA, U HEOOS3aTeNIbHO TaOJETKH MOTYT
OBITh TPUTOTOBJICHBI TAKUM OOpa3oM, 4TOObI OOECTEUUTh MENJICHHOE WJIM KOHTPOJHpPYEeMOe

BI:;ICBO60)KI[€HI/IG N3 HUX aKTUBHOI'O UHTPEAUCHTA.
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[0117] [Jnsa uHpekuuii rinas wind Apyrux HapY>KHBIX TKAaHEH, HampuMep PTa U KOXKU, COCTaBBI
NPEATIOUYTUTENIbHO HAHOCSAT B BHII€ MECTHOM MasW WIM Kpema, ConeprKkalneil aKTHBHBIH (-ble)
UHTpenueHT (-p) B KojmuectBe, Hampumep, ot 0,075 nmo 20% wmacc./macc. (BKIrOYast
conepkaHue akTUBHOTO (-bIX) MHrpenueHTa (-oB) B quamna3one ot 0,1% mo 20% c marom 0,1%
Mmacc./macc., Takoe kak 0,6% macc./macc., 0,7% macc./mMacc. u T. 11.), IPEAnodTUTe bHO OT 0,2
no 15% wmacc./macc. n Hambonee mnpenmouturenbHo oT 0,5 mo 10% wmacc./macc. Ilpu
NPUTOTOBJIEHUH COCTAaBAa B BHIE MAa3W AKTUBHBIN (-bl€) HMHIPEIUEHT (-bI) MOXET (-yT) ObITh
NPUMEHEHbl BMeECTe C mNapaUHOBBIM WJIM CMEIIMBAEMbIM C BOJOM OCHOBaHMEM Ma3u. B
Ka4eCTBE AJbTEPHATUBBI, AKTUBHBIN (-ble) WHIPENUEHT (-bI) MOXKET OBbITh MPUTOTOBJIEH B BUJE

Kpe€mMa C OCHOBAHHUEM KpEMa THUIIa MaCJIO-B-BOAC.

[0118] IIpu HeoOxonmmocTH BoxHAs (pa3a OCHOBAHUS KpeMa MOXKET BKJIFOYATh, HAMIPUMEP, IO
meHbeit Mmepe 30% Macc./Macc. MHOTOATOMHOI'O CIHPTA, TO €CThb CIUPTa, COAEPIKALIETO JIBe
wiu 0ojiee TUAPOKCHIIbHBIE TPYIIIbI, TAKOTO KaK MPOMHJICHIJIMKONb, OyTaH-1,3-110J, MaHHUT,
COpOUT, TJMUEPUH U MONMMATHIEHHKOJb (Bkirouas 13 400) u ux cmecu. CocrtaBbl st
MECTHOTO MPUMEHEHHS] MOTYT MPU HEOOXOAMMOCTH BKIIFOYATh COSTUHEHUE, KOTOPOE YCHIINBAET
BCACBIBAHWE WJIM TNPOHUKHOBEHUE AKTHUBHOIO HHIPEIMEHTAa uepe3 KOXy WU Jpyrue
nopakeHHble oOnacTu. [IpuMepbl TakuxX yCUIHUTENeH MPOHUKHOBEHMS uYepe3 KOXKY BKIIFOYAIOT

AUMETHIICYJIb(GOKCHU U COOTBETCTBYIOIUE AHAJIOTH.

[0119] MacnsHast (asa >MyJbCHI COMJIACHO HACTOSIIEMY H300pPETEHHI0 MOXeET ObITh
MoJiydeHa M3 HU3BECTHBIX HHIPENUCHTOB U3BECTHBIM 06pa30M. HeCMOTpSI Ha TO, 4YTO AdaHHasA
(aza MOKET ComepKaThb TOJbKO 3MYJIbTUPYIOIIUN areHT (M3BECTHBIA TAK)Ke KaK 3MYJIbraTop),
OHa MpH HEOOXOJUMOCTH COAEPIKHT CMECh MO MEHBLICH Mepe OJHOTO SMYJIbraTopa C *KHPOM
WIA MacjioM, WJIH M C XXUPOM, U ¢ MacioM. IIpennodyrurenbHO ruapo(UIBHBIN 3MYJIBraTop
BKJIFOYEH B MAaCJsIHYIO a3y BMeCTe € JUNOQUIBHBIM 3MYJIbraTOPOM, KOTOPBINA BBIMIOJHSET
¢byHKImIO crabmmsaropa. Takke MPEAnOYTUTEIBHO BKIFOUUTD U MACIIO, U JKUP. IMYJIbraTop (-bl)
BMECTE CO CTa0MIN3aTOpoM (-aMu) min 0e3 HUX 00pa3yrT Tak Ha3bIBAEMBIH SMYJIbIUPYIOLIHHA
BOCK, M TAKOH BOCK BMECTE C MAcJOM M JXHPOM OOpasylT TaK Ha3blBAEMOE 3MYJbIUPYIOIIEe
OCHOBaHME Ma3H, KOTOpoe o0pasyeT MacisIHyI0 JUCIIEPCHOHHYKO Cpely COCTaBOB,

IPEACTABISIOMUX COO0I KpeMBl.

[0120] Owmynbpraropsl U cTabUIU3ATOPBI SMYJIBCHH, TIOAXOISAIINE ISl TPUMEHEHHS B COCTaBe

COTJIACHO HACTOSIIIEMY H300PETEHHIO, BKIIOYAIOT Tween® 60, Span® 80, meruncTeapuiIOBbIN

crupT, OCH3WIOBBIH CMUPT, MUPUCTIJIOBBIA CIUPT, TIIMLEPUIMOHOCTEAPAT U JIAyPHICYIb(aT
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HaTpus. Tax:xe OMYJIbIraTOpbl " CTa6I/IJ'II/13aTOpr OMYJIbCUH, MOAXOAAINE AJid NPUMCHCHUS B

COCTaBe COTJIACHO HACTOSIIEMY U300PETEHUIO, BKITFOYAOT Tween® 80.

[0121] Beibop nomxomsmmx Maceil WIM SKHPOB Ui COCTaBa OCHOBAH HAa JOCTHKCHHH
JKEJAeMbIX KOCMETHYECKUX CBOHCTB. KpeM mnpeamouTuTeNnbHO AOIDKEH MPEACTABISATH COOOM
HEKUPHBIA HE OCTABJISIFOLIUN CJIEIOB CMBIBAEMBIN MPOAYKT C MOAXOASALIEH KOHCUCTEHLIUEH, HE
NO3BOJISTIOIIEH BBITEKATh U3 TIOOUKOB U APYTUX €MKOCTeH. MoryT ObITh MPUMEHEHB! OHO- UJIH
JBYXOCHOBHbIE aJIKWJIbHBIE 3(UPbI C HEPA3BETBIEHHOIN MM PAa3BETBICHHON LIETIBIO, TAKHE KaK
IVM30aAUINAT, H30LETHICTeapar, ANS(UPBl NPONMIEHIJIMKONS C SKUPHBIMU KHCJIOTaMH
KOKOCOBOTO Maclia, U30MPONMIMUPUCTAT, AELIIONEAT, H30MPONWINAIbMHUTAT, OyTHIICTeapar, 2-
STHIITEKCIINAIBMUTAT UM CMECh CIIOXKHBIX 3()MPOB C Pa3BETBIEHHOH IIETbIO, U3BECTHAS KaK
Kponamon CAP (Crodamol CAP), mpuueM NpennovYUTENbHBIMH SIBJSIFOTCS TOCHIEIHUE TPH
CIIOKHBIX 3¢upa. YKazaHHble 3pUPbI MOTYT OBITH MPUMEHEHBI OTAEIbHO MM B KOMOMHAINH B
3aBUCUMOCTH OT TpeOyeMbIX CBOICTB. B KkauecTBe anbTepHATHUBBI, MOTYT OBbITH NMPHMEHEHBI
JIMITUZBI C BBICOKOW TEMIIEpaTypOH IUIABJICHWs, Takue Kak Oenblii MArkuil mapaduH wu/muim

KUAKUH napadpyH WK PYrHe MUHEPaIbHbIE MaCJa.

[0122] apmaneBTUYECKHE COCTaBbI B COOTBETCTBHH C HACTOSLINM M300PETEHHUEM CONEpKaT
KOMOWHAIIMIO B COOTBETCTBUH C HACTOSIIIUM H300pETEeHHEM BMECTE C OIHUM WM OoJjee
(I)apMaL[eBTI/ILIeCKI/I MNPpUEMIIEMBIMU HOCHUTEJLIMU  WJIM  BCIIOMOTraTCJIbHBIMU  BCIICCTBAMHU WU,
Heo6$13aTeano, APYruMu  TEPANCBTUYCCKUMU  ar€HTaMu. CDapMaL[eBTI/I‘-IeCKI/Ie COCTaBBhI,
cofiep Kalie aKTUBHBIA WHIPEIUEHT, MOTYT OBbITh MPEICTABIIEHBI B JIOOOH (hopMe, MOIX OSILIEH
U1l TIpeArnoaraeMoro crnocoda BeeneHus. JJis nenel mepopabHOrO MPUMEHEHUS] MOTYT OBITh
MOJTyY€HbI, HanpuMep, TadjeTku, macTuiku (troches), Tabnerku nist paccaceiBanus (lozenges),
BOOHBIC HWJIM MACJIAHBIC CYCIICH3UU, AUCHCPTrUPYyEMbIC IMMOPOIIKHU WKW TpPaHyJibl, 5MYJIbCUH,
TBEPABIC WU MATKUE KaIlCyJbl, CUPOIIbl UJIN SJIUKCUPDBI. KOMHOSI/IL[I/II/I, NpE€AHA3HAYCHHDBIC IJIA
NEePOPANbHOTO TMPUMEHEHHsI, MOTYT OBITh IOJYYE€HbI B COOTBETCTBUU C JIFOOBIM CHOCOOOM,
HM3BECTHBIM B 00JaCTH MOJIY4YCHUSA (I)apMaLIeBTI/ILIeCKI/IX KOMHOSI/IL[I/II\/‘I, U TaKHue€ KOMIIO3UIINH
MOTYT COAep:KaTb OOWH WJIM OoJiee AareHTOB, BKIOYAs IOJACITALINBAIOIINE AareHThl,
APOMATU3UPYIOIIUE Aar€HTHI, OKpallMBAKOIIHUE Aarc¢HTbl W KOHCCPBUPYROIIUE AarcHTbI, JIA
NOJIy4EeHUS] TPUBJIEKATEIBHOTrO npenapara. [loaxonsdmuMu sIBJISFOTCS TaOJNIETKH, COAEpIKaIIne
aKTUBHBIN HUHI'PEAUCHT, B CMECH C HCETOKCUYHBIM (I)apMaL[eBTI/ILIeCKI/I MPUEMIICMBIM
BCIIOMOTATCJIbHBIM  BCIICCTBOM, NoAXOAAINMM [JId  TOJYYCHUSA TaOJIETOK. Vka3aHHbIE

BCIIOMOTATeJIbHbIE BEIIEeCTBA MOTYT MPEACTABISITH COOOH, HampuMep, MHEPTHBIC pa30aBUTEINH,
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Takde KakK KapOOHaT KambLUsl WJIM HAaTpus, Jakro3a, (ocdar Kamplus WIK HATPU,
IPaHYJIUPYIOLINE U PA3PBIXJISIOIINE areHThl, TAKHE KaK KYKYPY3HBIH KpaxMaJl WU alIbTHHOBAsS
KHCJIOTA, CBSI3YIOIIME AreHThl, TAKME KaK KpaxMal, >KeJaTWH WM T'yMMHapaOuk (acacia); u
CMas3bIBAIOIINE AreHThI, TAKWE KAaK CTeapaT MarHus, CTEapUHOBAsI KMCIIOTA WIH TajlbK. TabneTku
MOryT ObITh 0€3 TOKPBITHS WJIM MOTYT COAEPKaTh IOKPBITHE, IONYYEHHOE H3BECTHBIMU
crioco0am, BKJIIOYass MUKPOWHKAIICYJIHPOBAHUE, Ul OTCPOUKH PA3JIOKEHHsS M BCACBHIBAHHS B
JKEJTyJOUHO-KUIIEYHOM TPAKTE€ U T€M CaMbIM OOECIIeYeHHUs] 3aMeIJICHHOTO ACHCTBUS B TEUEHUE
Oonee anmuTenpHOro mnepuona BpeMeHH. Hampumep, Moker ObITh NMpUMEHEH MaTepuan IJis
OTCPOYKH, TAKOH Kak IIMLEPUIMOHOCTEPAT WM INIHLEPUIIIUCTEAPAT, B OTHAEIbHOCTH WIIH C

BOCKOM.

[0123] CocraBbl 11 EPOPATBHOTO NMPUMEHEHHUSI MOTYT OBITh NMPECTABIECHBI B BUIE TBEPABIX
JKEJTATUHOBBIX KarCyJ, B KOTOPbIX AKTUBHBIM HHIPEAMEHT CMELIaH C HHEPTHBIM TBEPIbIM
pazOaBurenem, Hampumep ¢ocharoM KambLus WIM KAOJIMHOM, WJIH B BHUIE MATKHX
JKEJTATUHOBBIX KaICyJ, B KOTOPBIX AaKTHBHBIM MHIPEIMEHT CMELIaH ¢ BOJOM WM MAaCsSHOU

Cpenoli, TaKko# KaK apaxucOBOE MAcCJIO, YKUIKHUH mapauH UK OJIMBKOBOE MACJIO.

[0124] BopHble CycneH3WM COTMVIACHO HACTOSILIEMY H300pPETEHUI0 COIEPIKAT aKTHBHBIE
mMarepuaibl B CMECH CO BCIIOMOTATENIbHBIMH BEIIECTBAMH, MOIXOMSIIMMHI Uil [TOJy4eHHsI
BOIHBIX CycrieH3uil. Takue BCIOMOraTesibHbIe BEINECTBA BKJIIOYAIOT CYCIEHAMPYIOLIMI areHT,
Takoi Kak HaTpui KapOOKCUMETHITLIEIITEOI03, METHIJILEIUTIJI03a,
TUAPOKCUIPONMIMETHIILIEIUIFOJI03a, aJIbIHHAT HATPHsI, MOJMBUHIITUPPOIHIOH, TPAraKaHTOBAsI
KaMeob M TryMMHapabWK, ¥ JUCTIEPTHPYIOIIME WJIM CMAuYMBAIOLIME AareHThl, TaKHe Kak
cyuiecTByOIuiA B mpupone ¢ochatun (Hampumep, JEUUTHH), NPOAYKT KOHACHCALUH
ANKUJICHOKCUAA C JKUPHOH KHUCJIOTOH (Hampumep, TOJIMOKCHSTHIICHCTEApaT), MPOAYKT
KOHJIGHCAIIMY STHJICHOKCHIA C AJHHHOLIETIOYEYHbIM aU(ATHYECKUM CHHPTOM (HAmpumep,
renTageKadTHICHOKCHLIETAHO), MPOAYKT KOHISHCALIMH STHIICHOKCHIA C YaCTUYHBIM CJIOKHBIM
5(pUpOM, TOJYyYEeHHbIM U3 SKUPHOH KHCIOTBI W AaHTWApPHAA TreKcuTona (HampuMep,
MOJIMOKCHUITHIICHCOPOUTAHMOHOOJIEAT). Hpyrue HEOrPaHUYMBAIOIINE pUMepBI
cycneHnupyromux areHToB BrmodaroT Kanrtucon (Captisol®) (cynbhoOyTuioBslii mpocToi
a¢up Oera-tmknonekctpuna, SBE-B-CD). BogHasi cycrieH3us TakKe MOXKET COIEp:KaThb OJIUH
win Ooyiee KOHCEPBAHTOB, TAKMX KaK 3TUJ- WIH H-NPONII-A-TUAPOKCH-OCH30aT, ONWUH WM
Ooyee OKpalIMBAIOIIUX areHTOB, ONUH WK 0ojiee apOMaTH3UPYIOIIUX areHTOB U OAHMH WJIH

bosee noACalMBAOIINX Aar€HTOB, TAKUX KaK Caxapo3a UJIU CaXapHH.
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[0125] MacnsiHble CyCIEH3UHM MOTYT OBITh HOJYYEHbI NMyTEM CYCHEHIHUPOBAHHS AKTHBHOTO
UHIPEAMEHTAa B PACTUTEJIBHOM Macie, TaKOM KakK apaxucOBOE Macjo, OJIMBKOBOE MACIIO,
KYHXXYTHO€ MacjO WM KOKOCOBO€ MAacjo, WJIM B MHUHEPAJIBLHOM Macie, TAKOM KaK XKUAKUU
napauH. CycneH3uu Uil MepopaIbHOTO BBEIEHHUSI MOTYT COZEPKaTh 3aryCTUTENb, TAKOW Kak
MUEJMHBI BOCK, TBEpAbIH napaduH WIM LETWIOBBIH crnupT. MoryT ObITh 10OaBJIEHBI
MOACJIALUBAIOIINE Ar€HThbl, TaKMe€ KAaK YKa3aHHBbIE BbIIE, U APOMATU3UPYIOLIHE AreHTHl C
MOJIy4eHUEM TPUBJICKATENIbHOIO Ipenapara sl NEpOpPaJbHOIO BBEACHUs. Y Ka3aHHbIE
KOMITO3ULIUN MOXKET ObITh 3aKOHCEPBHUPOBAHBI MyTeM NOOABJICHUS aHTUOKCHIAHTA, TAKOTO KaK

aCKOPOMHOBAS KUCJIOTA.

[0126] [ucneprupyeMble NOPOIIKM UM TPaHyJbl COIJIACHO HACTOSIIEMY H300pETEHUIO,
NOAXOSIIME Ui TOJy4EHHs] BOAHOW CYCHEH3MM IyTeM I00aBIeHHs BOIbI OOECIIeYHMBAIOT
AKTUBHBIII HUHIPEAMEHT B CMECH C JUCHEPrUPYHIIMM WIM CMAauMUBAIOIIUM AareHTOM,
CYCIEHAMPYIOIIUII areHT W OAuH WM Oojee KOHCepBaHTOB. IIpumeprl mOAXOAALINMX
JUCHIEPTUPYIOLIUX WM CMAaYUBAIOIIMX AareHTOB U CYCHEHAMPYIOLUX areHTOB IPEICTAaBJIEHBI
areHTaMH, pacCMOTPEHHbIMM Bblmle. Takke MOIYyT NPUCYTCTBOBATh JOMOJIHUTEbHBIE
BCIIOMOTATE/IbHbIE ~ BELIECTBA, HANpPUMEpP, MOACHALIMBAKOLINE, apOMAaTHU3UPYKOLIUE U

OKpalInMBarOIHE arCHTHI.

[0127] apmaneBTUYECKHE KOMITO3UIMM COTJIACHO HACTOSLIEMY HM300PETEHUIO TaKXKe MOTYT
OBITh TIpeACTaBJICHbI B (JOpMe SMYJIbCHI Macio-B-Bonie. MacisiHast (pasa MOXKET MpenCcTaBIIsTh
co0Ol pacTUTEIPHOE MACTIO, TAKOE KaK OJUBKOBOE MACIIO WIIH apaxHCOBOE MAaclio, MUHEPAJIbHOE
MAacJio, TaKOe Kak JKUAKHHA mapadua wiu ux cMmech. [loaxonsmme 3MyJIbIUPYIOIINAE areHThI
BKJIFOYAIOT CYLIECTBYIOIIME B TPUPOAE KaMenu, TaKhe Kak 'yMMHapaOWK M TparakaHTOBas
KaMellb, CYLIECTBYIoIUe B mpupoae ¢hochaTuabl, TAKHEe KaK COEBbIN JISLIUTHH, CIOXKHBIE d(PUPBI
WJIA YaCTUYHBIC CIIOKHBbIE 3(UPBI, MOJYYEHHbIE U3 JKUPHBIX KUCJIOT U aHTUAPUAOB T'€KCHUTOJIA,
TaKhe KaK COpPOMTaHMOHOOJEAT, W TPONYKTHl KOHACHCAIIMH 3TUX YaCTUYHBIX 3(UPOB C
STHJIEHOKCHUIOM, TaKHe KaK IOJIMOKCHATHIEHCOPOUTAHMOHOONMEAT. DMYJIbCUST TaKkKe MOXKET
COIEPKATh MOMCITALINBAIOIINE U APOMATU3UPYIOIIHNE areHThl. CHPOIIBI U 3TUKCUPBI MOTYT OBbITH
MPUTOTOBJIEHBI C MOCITAIIMBAIINMI areHTaM1, TAKUMH KaK TIIHLEPHH, COPOUT MM caxapo3a.
Takne cocTaBbl Tak:k€ MOTYT COAEPIKATh CMATYAIOLIUI areHT, KOHCEPBAHT, ApOMATU3UPYIOLIUN

WJIU OKPALIUBAIOLIUN areHT.

[0128] apmaneBTUYeCcKHe KOMIO3HLUN COTJIACHO HACTOSIILEMY H300pPETEHHIO MOTYT OBbITh

MpencTaBieHbl B (popMe CTEepHJIbHOTO Mpemnaparta il WHBEKIHH, TaKOTO KaK CTEepPHJIbHAs
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BOJIHAsl WIM MACISHHCTas CYCIIEH3Ms AJsl WHBEKIHMHA. YKa3aHHas CYCIEH3Us MOXKET OBIThb
NPUTOTOBJIEHA U3BECTHBIM B JAHHOH 00JIACTH TEXHUKU CIIOCOOOM C MPUMEHEHHEM IMOIX OZSIIIUX
JUCHEPTUPYIOLUINX U CMAYHUBAKOILIUX ar€HTOB, a TAKXE CYCHEHAUPYIOIIUX ar€HTOB, OMHUCAHHBIX
Bbime. CTEepUJIbHBIN MpernapaT AJisi UHBEKIUH Takke MOXKET MPENCTaBJIsiTh COOON CTEPUITbHBIN
pPacTBOp WU CYCIEH3UIO JUIsi UHBEKLUUNW B HETOKCHUYHOM MPUEMIIEMOM JIsl MapEeHTEPaJbHOIO
BBEJICHUS pa3z0aBUTENe WIM PACTBOPHUTENE, TaKOW Kak pactBop B 1,3-OyTaH-gmone, WiM OH
MOJKeT ObITh TOJY4YEeH B BHUAE JUOPHIN3UPOBAHHOTO mnopomka. CTepuipHBIA Ipernapar s
UHBEKIUH TaKke MOXKET NPEACTaBJATh COOOW CTEPHJIbHBIA PacTBOP WM CYCHEH3UIO IS
UHBEKLUN B MPUEMIIEMOM JJIsl TAPEHTEPAIbHOTO BBeeHHs pa3basurene miu pactsopureine. K
NPUEMJIEMBIM HOCUTENISIM U PACTBOPHUTENSIM, KOTOPbIE MOTYT OBITh HMPUMEHEHBI, OTHOCSTCSA
BOZA, pacTBOp PuHrepa m M30TOHMYECKUN pacTBOp XJopuaa Hatpusa. Kpome Toro, B xauectse
pPacTBOPUTEN UM CyCHEHAMUPYIOINEH Cpeabl TPAAULMOHHO MOTYT NPHUMEHSATHCS CTEPHUIIbHBIE
HeseTyune macia. JlJist 3TOH meiau MoxeT nmpuMeHsThes iroboe Ge3BkycHoe (bland) Heneryuee
Macjo, BKJIIOYas CHHTETUYECKHE MOHO- WM Jauriuuepunsl. Kpome TOro, aHaJioOru4HbIM
o0pa3oM mpH NOJYyYEHHU MPEnaparoB Ui WHBEKLUI MOXKET MPUMEHSAThCS J>KHUpHas (-ble)
KuCyoTa (-bl), TAKME KaK OJEUHOBas KucCioTa. K mpuemiemMbIM HOCHTENSM U PACTBOPHTEISIM,
KOTOpbIE MOTYT ObITb IIPUMEHEHBI, OTHOCSITCS BOAA, pacTBOp PUHIrepa, H30TOHUYECKHIA pacTBOP
XJIOpUAA HATpUs, TMOEPTOHUYECKUM pPacTBOP XJIOPUAA HATPUsl U TMIOTOHUYECKUH pPacTBOP

XJIOpHUia HATPUSL.

[0129] KonuuecTBO aKTUBHOTO WHIPEOUEHTA, KOTOPOE MOXKeT ObITh OOBEOUHEHO C
MaTepPHaIOM HOCUTEJNSI Uil TOJIyYeHHsI pa30BOW JIEKAPCTBEHHOH (opMbl, Oyaer 3aBHCETb OT
XO03s51MHA, TMOABEPraeMoro JIEYEHUI0, U KOHKPETHOrO MyTU BBeAeHus. Hampumep, cocras c
NPOJIOHTUPOBAHHBIM  BBICBOOOKACHUEM, TIPEIHA3HAYEHHBIH Ui TEPOPAJbHOTO BBEICHHS
YeJIOBEKy, MOXKET coiepkarb mnpuOmmsutenbHo or 1 go 1000 Mr akTUBHOrO Marepuana,
OOBEIMHEHHOE C TMOOXOAALINM W YIOOHBIM KOJIMYECTBOM HOCHTENS, KOTOPOE MOXKET
BapbUPOBATH OT MPUMEPHO 5 10 mpumMepHo 95% (Mmacc.:Macc.) oT o0meil MacChl KOMITO3ULIUY.
dapmaneBTHIECKass KOMITIO3UIUST MOKET OBITh MOJy4eHA TaKUM O0pa3oM, 4TOObI 00EeCTeYHTh
JIETKO U3MepsieMble KOJIU4eCTBa AJis BBeAeHus. Hanpumep, BOAHBIN pacTBOp, NPEeIHA3HAYEHHBIH
IUIl BHYTPUBEHHOW HWH(QY3UH, MOXET coaepkaTb npuMepHo or 3 1o 500 Mr akTHBHOTO
UHTPEIMEHTa Ha MIUUTHIITP PacTBOPa, YToObI obecneunTs HHPY3HIO MOIXOASIIEro odbema co

CKOPOCTBIO MTpUMepHO 30 M/,
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[0130] CocraBbl, MOAXOASAIIME AJiI MECTHOTO TMPUMEHEHHUs Ml TJa3, TAKXKe BKIIOYAOT
IJIa3HbIE KAaIlJIM, U B HUX aKTUBHBIN UHTPEAUEHT PACTBOPEH WJIM CYCIIEHANPOBAH B MOAXOSALLEM
HOCHUTEJIE, B YaCTHOCTH BOJTHOM PAacCTBOPUTENIE AKTUBHOTO MHTPEAUEHTA. AKTUBHBIA UHIPEIUECHT
MPEANOYTUTEBHO MPUCYTCTBYET B TaKUX cocraBax B KoHUeHTpamuun oT 0,5 mo 20%,

npennoututesibHO OT 0,5 o 10%, u B wactHocTH npumepHo 1,5% macc./macc.

[0131] CocraBbl, NOAXONALIUE IJIsI MECTHOTO MPUMEHEHHUS B POTOBOM MOJIOCTH, BKJIIOYAIOT
TaOJNETKN JUIsI PacCachlBAHUs, COAEpIKalie AKTUBHBIM HHIPEIUEHT B apOMAaTU3WPOBAHHOMN
OCHOBe, OOBIYHO caxapo3e U T'yMMHapaOuKe WK Tparakante, nactiiki (pastilles), coneprkarue
AKTUBHBIII HHIPEAUEHT B MHEPTHOM OCHOBAHUH, TAKOM KaK >KeJIaTHH U INIMLEPUH WU €axapo3a
U rymMmuapaOMK;, W KUIKOCTH JJIsI MOJIOCKAHUS PTa, COIEp’KAallie AKTUBHBIM MHIPEAHEHT B

MNOAXOAAIICM KUJKOM HOCUTECIIC.

[0132] CocraBbl [jsi PEKTaJIbHOTO BBENEHHS MOTYT OBITh TPEACTaBJICHbI B BHIE
CYNMNO3UTOPUEB C MOAXOASIIEN OCHOBOH, COAepsKalled, Hampumep, KOKOCOBOE MAaclO WIH

caJiunuiar.

[0133] CocraBel, noaxoAsmue sl BHYTPUIETOYHOTO WM HA3aJIbHOTO BBENEHUS, COAepIKaT
yacTullpl pasmepom, Harmpumep, oT 0,1 no 500 mmkpon, takum kak 0,5, 1, 30, 35 u 1. 1,
KOTOPBI BBOAST NMyTeM OBICTPOM HHTANSIUU 4Yepe3 HOCOBOH KaHall WM MyTeM HHIAJISLUU
yepe3 pPOT AN JOCTHXKEHHUS abBEOJIIPHBIX MeIo4YkoB. [logxonsimue COCTaBbl BKJIFOYAOT
BOAHBIC WJIM MACJISTHbIE PAcTBOPbI AKTHMBHOTO HHrpenueHrta. CocCTaBbl, MOAXOIAILINE IS
BBEJICHUS] B BUJIE A3PO30Jisi UM CyXOrO MOPOIIKA, MOTYT OBITh TMOJYYEHbI B COOTBETCTBUH C
OOBIYHBIMH CIOCOOAMH U MOTYT OBbITh JOCTABJEHBI C OPYTMMU TEPANEBTUYECKUMH areHTaMH,
TaKMMH KaK COENMHEHUs, paHee MPUMEHSEMbIe ISl JICYSHHs] WM NMPOQUIaKTUKH HH(PEKIUU

Filoviridae, xak onucaHo HUXKE.

[0134] CocraBbl, MOOXONAIINE AJii BArMHAJIBHOTO BBEIEHHS, MOTYT OBITh IMPEICTABICHBI B
BUJI€ NI€CCAPUEB, TAMIIOHOB, KPEMOB, T'€JIeH, NACT, MEH WK CIPEEBBbIX COCTABOB, COAEPIKALIUX B
JOTIOJITHEHUE K aKTUBHOMY WHIPEIUEHTY TaKhe HOCHUTENH, JJIi KOTOPBIX B JAHHOW oOjacTu

TEXHUKH U3BECCTHO, YTO OHU ABJIAKOTCA IIOAXOOAINMU.

[0135] CocraBbl, noaxoAsmHe s MAPEHTEPATbHOIO BBEAEHUS, BKJIOYAIOT BOAHBIE U
HEBOJIHbIE CTEPHJIbHBIE PACTBOPBI ISl UHBEKLIHMI, KOTOPbIE MOTYT COAEPKaTh AHTUOKCUAAHTHI,

Oydepbl, OaKTEPUOCTATHKH U PACTBOPBI, KOTOPBIE MENAIOT COCTAB M30TOHUYHBIM KpPOBU
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LOEJICBOrO pPEUUIIMEHTA, W BOJHBIC W HEBOAHBLIC CTCPUIIbBHBIC CYCIICH3UM, KOTOPBLIE MOTYT

BKJIFHOYATh CYCNEHANPYIOMIUE ar€HThI U 3aryCTUTCIIN.

[0136] VkasaHHBIE COCTaBbl NPEACTABIECHBI B €MKOCTSAX C €AWHUYHOM JO30H WU
HECKOJIBKUMH J03aMH, HaIlPUMEp, B 3alassHHBIX aMIyJax WK (IakoHaX, U MOTYT XPAHUTHCS B
BBICYIIEHHOM 3aMOpPaXHBaHUEM (JHMO(PUIM3HUPOBAHHOM) COCTOSIHUH, TpPeOYIOIEM TOJIBKO
no0aBNeHUs]  CTEPUIBHOTO  JKUAKOTO  HOCHUTENs, HAmpuMep BONBI sl MHBEKLUH,
HENOCPEACTBEHHO Iepell NpuMeHeHueM. IIpuroroBneHHble s HEMEAJIEHHOTO BBEIEHUs
pacTBOpPEl U CYCNEH3UM [JIs1 WHBEKLUUN NOJy4YarOT U3 CTEPUJIbHBIX MOPOIUKOB, I'PaHysl HU
TabJIETOK TAKOrO THIA, KaK OMUCAHO paHee. [IpenrnouTHUTENbHBIMH COCTaBaMU C €AMHUYHOMN
JO30H SIBJIIFOTCSL COCTaBbl, COAEPIKALIUE CYTOYHYIO 03y WM €JUHUYHYI CYTOYHYIO MOAHO3Y
AKTUBHOIO MHIPEMEHTA, KaK YKa3aHO B HACTOSLIEM ONUCAHHUM BbIIIE, WJIK COOTBETCTBYIOLIYIO

HUX 49aCThb.

[0137] Cnenyer noHUMAaTh, YTO KPOME KOHKPETHO YKa3aHHBIX BBILIE WHIPEIUEHTOB COCTABbI
COTJIACHO HACTOSLIEMY H300PETEHUI0 MOTYT COAEp)KaTh IPYrue areHThl, OOLIENPHHSATHIE B
IOaHHOW O0JACTH TEXHHMKH, OTHOCSINUECS K HEOOXOOUMOMY THUIy COCTaBa, HAIPUMeEp, areHTHl,

NMOAXOAAIINE JIA MTEPOPATIbBHOI'O BBEACHU A, MOTYT BKIIFOYATh ApOMATU3UPYIOIIHUE ar€HTHI.

[0138] B HacrosiiueM u300peTEHHH TaKXKe MPEIJIOKEeHbI KOMIO3WLMU JJIsi TPUMEHEHHS B
BETEPUHAPUH, COJEpIKAllMe MO MEHbIIEH Mepe OAUH AKTHBHBIM WHIPEAUEHT, ONpEeeeHHBIN

BbIIIE, COBMECTHO C MOAXOOAIIUM IJIA IPUMEHCHUSA B BETCPUHAPUN HOCUTECIIEM IJIsI HETO.

[0139] Hocurenu nyis NpUMEHEHHWsT B BETEPUHAPUH TIPEACTABIIIOT COOOW MaTepuabl,
MOJX OZISALIME JUISl LIEJTH BBEACHHUSI KOMITO3UIIUU, H MOTYT MPEICTABIISATE COOOH TBEPABIE, KUIKHE
WK ra3000pa3Hble MaTepUasbl, KOTOpPbIE B JPYIHX CIIyYasX SBISIIOTCS WHEPTHBIMU HJIH
KOTOpPBIE SBJSIFOTCA NPUEMIIEMbIMU [JIs1 NPUMEHEHHUs] B BETEPUHAPUM U COBMECTHUMBI C
AKTUBHBIM UHTpenueHToM. Takue BeTepHHApHbIE KOMIIO3ULMH MOTYT OBbIThb BBEIEHBI

NepOPaJIbHO, MAPEHTEPAIBHO MU JIFOOBIM APYTUM KEJIA€MbIM CIIOCOOOM.

[0140] CoenuHeHuss COTJIACHO HACTOSIIEMY H300PETEHHIO MPUMEHSIOT Ml OOeCredYeHust
(hapMalieBTHUECKUX COCTABOB C KOHTPOJUPYEMBIM BBICBOOOKIEHHEM, COEPKAIINM B KA4eCTBE
AKTUBHOTO WHIPEIUEHTa OJHO WM 0ojiee COCTUHEHUH COTJIACHO HACTOSIIEMY H300pPETEHHIO
(«COCTaBOB ¢ KOHTPOJUPYEMBIM BBICBOOOKICHHEM»), M3 KOTOPBIX AKTUBHBI HWHIPEIHEHT
BBICBOOOKIIAETCS] KOHTPOIMPYEMbIM 00pa3oM U KOTOPBIE MPUTOTOBJIEHBI TAKUM 00Opa3oM, 4TO

00eCreunBaOT BO3MOXKHOCTb IO3MPOBAHUSI C MEHBIIEH YacTOTOW W HMEIOT VJIyULICHHBIC
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dapmakokuHeTHUECKHH TPOPMIb W TPOPHIb TOKCHYHOCTH KOHKPETHOTO AKTUBHOTO

UHIPEANEHTA.
IV. IIYTHU BBEAEHHUA

[0141] OpnHOo wWim Oosiee COENUHEHUI COTJIACHO HACTOSIIIEMY H300peTeHur0 (B HACTOSIIEM
ONMucCaHNM O0O3HAa4YaeMble KaK aKTHBHBIE WHTPEIUEHTHI) BBOIAT JIFOOBIM IMyTEM, MOIXOASLINM
IJ  COCTOsIHUS, Moajexalero jedeHuro. Iloaxopsiue nyTH BKJIIOYAOT IE€POPaNIbHBII,
pPEeKTaJNbHBIN, HA3aJbHBIM IyTH, BBEIEHHE Yepe3 JIerKHe, MECTHOE BBeACHHE (BKIIHOYAs
OyYKKaJIbHOE U MOIBSI3bIYHOE), BarMHAJIBHBINA U MapeHTePaNbHbIM MyTH (BKIOYAs MOAKOXKHBIM,
BHYTPUMBIILIEYHBIH, BHYTPUBEHHBINH, MHTPATEKAJbHBIH M 3MUAYPAJbHBIA) U TOMY MOAOOHOE.
OueBUIHO, YTO MPEANOUTHTENbHBINA MYTh MOXKET ObITh Pa3JIMYHBIM, HATIPUMEP, B 3aBUCHMOCTH
OT COCTOSIHMSI pelunuenTa. [IpernMymecTBo COeMHEeHNH COrJIaCHO HACTOSIIEMY H300pETeHHUIO
COCTOHMT B TOM, YTO OHH OOJIAAIOT MEePOpPaIbHOM OMOAOCTYITHOCTBIO U MOTYT OBITH BBEIECHBI

HIEPOPAIIBHO.

[0142] B cmocobax cornacHO HacTosLeMy U300peTeHHto Ui Jeuenus nadexkunu Filoviridae
COEMHEeHNs] COIJIACHO HACTOSIIEMY HM300pETeHHIO MOTYyT ObIThb BBEIEHBI B JIF0OOE BpeMs
YeJIOBEKY, KOTOPBIH MOJKET BCTYNHTh B KOHTAKT C JIOJbMH, CTPAaJArOIIMMU HH(EKIUe
Filoviridae, win yxe crpanaer nndexkuneli Filoviridae. B HEKOTOPBIX BapHaHTaX peaH3alU
COEMHEHUS] COTJIACHO HACTOSALIEMY H300PETEHHIO MOTYT OBITh BBEACHBI MPOQUIAKTUYECKH
JIONSIM, BCTYMAIOLUIUM B KOHTAKT C JIIOJbMH, CTpafaroimumu uHbekuuein Filoviridae. B
HEKOTOPBIX ~ BapHaHTaX peajH3alld BBENEHHE COENUHEHHH COIJIACHO  HACTOSIIEMY
n300pETEHHIO MOXKET OBITh MPOU3BENEHO JIFOASIM, JIsl KOTOPBIX TecT Ha uHbpekumo Filoviridae
NOKa3aJl TOJIOXKHUTEJIBHBIA pe3yJbTaT, HO cHUMNTOMbl uHbekuuu Filoviridae mnoka He
NPOSIBJIIIOTCA. B HEKOTOPBIX BapHaHTaX peaM3alliil BBEICHHE COCIMHEHUH COTJIACHO
HACTOSIIEMY H300pPETEHUI0 MOXET OBbITh NPOW3BENCHO JIOASM IPH Havaje MPOSBICHUS

cumnroMoB uHpexmu Filoviridae.

[0143] DOddexrrBHAs 1032 AKTUBHOTO WHTPEIUEHTA 3aBUCHUT MO MEHBIIEH Mepe OT IMPUPOABI
COCTOSIHUS, TIOAJIEKAIIETO JICUEHHI0, TOKCHYHOCTH, OT TOTO, NPUMEHSIOT JIH COEAMHEHUE
npodHIaKTHIECKH (B MEHBIINX J103aX) WJIM MPOTUB aKTUBHON BUPYCHOH MH(MEKIHH, OT criocoda
IOCTaBKM W (papMaleBTHUECKOrO cOCTaBa M OyAET ONpenessiTbCs BPauoOM C NPUMEHEHUEM
OOBIYHBIX HCCJIEAOBAHUI IO YBENMYEHHIO 03bl. MOXKET MPEAroNaratbCs 103a OT MPUMEPHO

0,0001 no mpumepHOo 100 MI/Kr Maccel Tela B CYTKH; Kak mpasuijo oT mpumeprHo 0,01 mo
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npumMepHo 10 mr/kr mMaccel Tena B CyTkH; Oonee Tunu4HO oT npumepro 0,01 no mpumepHO 5
MI/KI Macchl Tejla B CYTKH; Hambosiee THmu4yHO oT npumepHo 0,05 mo mpumepno 0,5 Mr/kr
Maccel Tena B CyTkHA. Hampumep, cyroyHass mpeanosaraeMasl 103a Ul B3pOCJIOTO YEJIOBEKa
BecoM npumepHo 70 kr Oynet coctaBnsATh oT 1 Mr go 1000 Mr, mpeanoyTUTETBHO OT 5 MI 10

500 mr, 1 MOKeT OBITh IPEACTABJICHA B BHJIE PA30BOM JO3bI MJIM HECKOJIBKUX J03.

[0144] DOddexTuBHAsS K032 COEAMHEHUs COTJIACHO HACTOSIIEMY H300PETEHUIO UISl JICUCHHS
unbexkuuu Filoviridae mMoxxer 3aBHCETb O TOTO, BBOIAT JH €€ MNPO(QUIAKTUYECKU WK IS
JeUeHHsT 4eJIOBeKa, yke crpagaromero uHbekuueit Filoviridae. Kpome Toro, mosa Moxer
3aBHCETb OT TOrO, MNPOSABISIOTCS JM Y 4YeNoBeKa, cTpajaroimiero unbexuueit Filoviridae,
CUMNTOMBI MHpEKIUH Wiu eme HeT. [[na moned, kotopeiM TecT Ha uHbekuuto Filoviridae
NIOKAa3aJl MOJIOXKUTENbHBIN Pe3yJbTaT, U JIOAEH, Y KOTOPBIX MPOSIBJIAIOTCS CUMITOMBI HHPEKIIH
Filoviridae, moryt notpeboBarbcsi 0ojiee BBICOKHE HO3bI MO CPABHEHUIO C TEMH, KOTOpBIE

BBOIAT JIFOOAM JJIA HpO(bI/IJ'IaKTI/ILIeCKOFO JICYCHUSA.

[0145] [ns BBegeHWs COEAMHEHWI COMJIACHO  HACTOSIIEMY HW300pPETEHHIO  MOKET
npeanojaratbesi OO0 MOIXONAIMH mNepuox BpeMeHu. Hampumep, BBeneHHE MOXKET
OCYLLIECTBJIATLCA B TeueHue nepuozaa ot 1 cyrok no 100 cytok, Bkimouas 2, 3,4, 5,6, 7, 8, 9, 10,
15, 20, 25, 30, 40, 50, 60, 70, 80 wnu 90 cyTok. BBeaeHue Takke MOXKET OCYIIECTBJISTHCS B
TeueHue nepuoaa ot 1 Henenu 1o 15 Henens, Brovas 2, 3,4, 5,6, 7, 8,9, 10, 11, 12, 13 unm 14
Henesb. Takke MPeArnojaraloTcs Takke Oojiee UIMTEeNIbHbIE MEPUONbl  BBEICHUs. Bpewms
BBEICHHUST MOKET 3aBUCETh OT TOT'O, BBOST JIM COSAMHEHUE MPOYUIAKTHYECKU HITH JUTS JICUSHHSI
4eyoBeka, crpagaromero uHbpekuuen Filoviridae. Hanpumep, mpoduiakTH4eCKOe BBEIECHUE
MOXKET OCYLIECTBIISAITbCS B TEUEHHE IepUOoJa, BO BPEMsl KOTOPOrO 4YeJIOBEK HAXOIUTCS B
PEryJsIpHOM KOHTAKTe C APYTHMH JIFOIbMU, CTpataroiiuMu nHdexkuueit Filoviridae, u B Teuenue
COOTBETCTBYIOILETO NePHOa BPEMEHHU 1OCJIE MTOCIEIHEr0 KOHTAKTa C YeJIOBEKOM, CTPaJarolUM
unpexmein Filoviridae. Jina mroned, yxe crpamaromux uHbpekuuwen Filoviridae, nepuon
BBEACHUS MOXET BKIIOUYaTh J0OOe Bpems, HEOOXOOUMOEe Ul JICYCHUs MalueHTa W
OTIpPENEIEHHOE BpeMsl IMOC]ie OTPULATENIbHOrO pe3ysbraTa Tecta Ha uHpexkuuro Filoviridae,

9TO0BI yOequThCs, 4TO MH(EKIHs He BO3HUKAET MOBTOPHO Filoviridae.
V. KOMBUHHWPOBAHHAS TEPAIIUA

[0146] Kommo3uimu CoriacHO HACTOSIIEMY M300PETEHUIO TaKyKe TPUMEHSIOT B KOMOWHAIMH

C OPYrUMH aKTUBHBIMH HHTpenueHTamu. Jlis nedeHust BuUpycHON uHbexuun Filoviridae
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NPEATIOYTUTENIPHO YKA3aHHBIA JPYrofl TepaneBTHYECKUI areHT oOJanaer akTHBHOCTBIO B
OTHOWWEHNH BHUpycHON uH(pexuun Filoviridae, B wactHocTn uH(pexkumii Bupyca MapOypr,
Bupyca D0ona u Bupyca Cuevavirus. HeorpaHH4MBaIOLIIUMH MPUMEPAMH YKa3aHHBIX IPYTUX
AKTHUBHBIX TEPANEBTHYECKUX areHTOB SIBJSIFOTCS pUOABUPHUH, MajauBu3yMad, motaBuzymad, RSV-
IGIV (RespiGam®), MEDI-557, A-60444, MDT-637, BMS-433771, aMuomapoH, IpOHENapoH,
BeparaMui, KOHBAJIECLIEHTHAS IIa3Ma OT nepeHecux supyc Doomna (anri.: Ebola Convalescent
Plasma (ECP)), TKM-100201, BCX4430 ((2S,3S,4R,5R)-2-(4-amuno-5SH-nuppoio[3,2-
d]mupumuans-7-mn)-5-(ruagpOKCUMETUI ) TUPPOIUINH-3,4-T1OIT), ¢daBunmpaBup (Taxoke
u3BecTHbI kak T-705 wniu Asuran), T-705 monodocdar, T-705 nudocdar, T-705 Tpudocdar,
FGI-106 (1-N,7-N-0uc[3-(aumernnamMuHo)nponui]-3,9-qumerniaxuHonuHo| 8,7-h|xuHomnon-1,7-
muamuH), JK-05, TKM-Ebola, ZMapp, tNAPc2, VRC-EBOADCO076-00-VP, OS-2966, MVA-
BN filo, 6punumnodosup, BakimHa Vaxart mpoTUB BHpyca D00ja Ha OCHOBE BeKTOpa S
anenosupyca, Ad26-ZEBOV, Bakumna ®unoBakc (FiloVax), GOVX-E301, GOVX-E302,
MHrHOUTOPBI MPOHUKHOBeHUs BUpyca D0ona (maruduroper NPC1) u rVSV-EBOV, a takxke ux
cmecu. CoelMHEHNSI U KOMIIO3UIIMU COTJIACHO HACTOSIIEMY M300pETEHHIO TAaKXKe MOTYT OBITh
npuMeHeHbl B KoMOmHammu ¢ (ocdopamunar-mopGHONMHOBEIMU — OJMTOMepamMu  (aHIIL:
phosphoramidate morpholino oligomers (PMOs)), koTopble MNPeACTABISIOT  COOOI
CHHTETUYECKHUE AHAJOTM AHTHUCMBICIIOBBIX HYKJIEOTHIOB, pa3pabOTaHHbIE TaKUM OO0pas3oMm,
9YTOObI MPENATCTBOBATH TPOLIECCAM TPAHCISILUU TyTeM (POPMHPOBAHMS AYIUIEKCOB Map
OCHOBaHUH cO crneuuduueckumu nocienosarenbHocTssMu PHK. ITpumepst PMOs BkirO4aroT
AVI-7287, AVI-7288, AVI-7537, AVI-7539, AVI-6002 u AVI-6003. Coenunenus u
KOMITO3ULIUM COTJIACHO HACTOSALIEMY H300PETEHUIO TaKKe NMPEIHA3HAYEHBI JJISi MPUMEHEHHsI
COBMECTHO C OOIIMM YXOZOM, OCYINECTBJIIEMbIM 33 MALMEHTAMU C BUPYCHBIMH HWHQEKIHSIMU
Filoviridae, BxirodaromyM mapeHTEPaTIbHO BBOAUMBIE KHUAKOCTU (B TOM HHUCJE COAEPIKAIIUi
JIEKCTPO3y COJIEBOH pacTBOp W JlakTaT PuHrepa) m mutaHueM, aHTUOUOTHKH (B TOM YHCIE
METPOHUA30JIbHbIE U 1e(aJOCTIOPUHOBBIE AHTUOMOTUKU, Takhe Kak LeQTpUakcoH u
e ypOKCHUM) U/UJTH CPENCTBA MPOTHBOTPHOKOBOI MPO(HIAKTUKH, JIEKapCTBa OT kapa u 00w,
NPOTHBOPBOTHBIE AreHThl (TaKW€ KAaK METOKJIOMPAMHJ) W/WIM AareHTbl MPOTHB TUAapeH,
BUTAMUHHBIE W MHHEpaJibHble J00aBkW (BKJFO4Wass BuTaMuH K © cynbdarT [HUHKA),
MIPOTUBOBOCIIAJIUTENIbHBIC areHThI (Takue Kak uoynpodeH), iekapcTBa OT OO U JIeKapCcTBa OT
APYTUX PaCIpPOCTPAHEHHBIX 3a0O0NIEBAaHMN Ui TOMYJISIUM IALUEHTOB, TAKUE KaK AareHThI
NpOTHB Malsipuu  (BKJIIOYWAsl apTeMerep W KOMOMHHMPOBAHHYKO TEpalHi0 apTeCyHaT-
moMedaHTpuH), nOpoTUB TH(a (BKIOYAs XUHOJOHOBbIE AHTUOWOTHKH, TaKUe Kak

L[I/IHpO(I)J'IOKcaLII/IH, MaKpOJUAHBIC aHTI/I6I/IOTI/IKI/I, TAKHUE KaK a3UTPOMULINH, Lle(l)aJ'IOCHOpI/IHOBbIe
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aHTI/I6I/IOTI/IKI/I, TaKH€ KakK I_Ie(l)TpI/IaKCOH, NI aMUHOIICHULIMJIJIMHBI, TAKHE KaK aMHI/IL[I/I.]'I.]'II/IH) HJIN

MIPOTUB LIUreJIe3a.

[0147] Taxke BO3MOXHO KOMOWHHPOBATH JIEOOOE COEOUHEHHE COTrJIACHO HACTOSILIEMY
I/1306peTeHI/IIO ¢ OJHUM HJIHU 60.]'[66 AONOJIHUTCJIbHBIMU AKTHUBHBIMU TCPANCBTHUYCCKUMU
areHTaMy B €IMHUYHOMN JIEKapCTBEHHOU (hOopMe Ui OMHOBPEMEHHOTO HIIA TOCIEA0BATEIbHOTO
BBCACHUS MALIUCHTY. KOM6I/IHI/IpOBaHHa${ TEpanunsa MOXET 6bITb Mpou3B€ACHA B OTHOBPEMCHHOM
UM NOCJEAOBATCIIbHOM PECKUME BBCICHMS. HpI/I IIOCJICAOBATCIIbHOM BBCACHHUU KOM6I/IHaLII/I$I

MOJKET OBITh BBENI€HA ITyTEM ABYX WM 0OJee BBEICHUN.

[0148] CoBmecTHOE BBEIEHHE COENMHEHHs COIVIACHO HACTOALIEMY HM300PETEHHIO C OIHUM
wii Oonee JAPYrMX AaKTHUBHBIX TEpPANeBTHUECKUX AareHTOB, KaK IPAaBUJIO, OTHOCUTCA K
OIHOBPEMEHHOMY WJIM IIOCJIENOBATEILHOMY BBENEHUIO COEAMHEHMs] COIIACHO HACTOSLIEMY
M300pETeHUIO U OJHOTO MK OoJiee PYTrux aKTUBHBIX TEPATIeBTUUECKUX areHTOB, P KOTOPOM
B OpraHu3Me IaLMeHTa NPUCYTCTBYIOT TEPaneBTUYeCKU O(PQPEKTUBHBIE KOJIUYECTBA Kak
COEIMHEHHS COTJIACHO HACTOSALIEMY M300PETeHHUI0, TaK U OHOrO MM OoJiee IPYTUX aKTHBHBIX

TEPANIEBTUICCKUX aIr€HTOB.

[0149] CoBmecTHOe BBeAEHHE BKIIHOYAET BBEACHHE €IUHUYHBIX 103 COEIMHEHHI COTJIACHO
HACTOSIIEMY U300PETEHUIO IO WJTH TIOCIIE BBEIEHHs €IMHUYHBIX 103 OJHOTO MK OoJiee Apyrux
AKTUBHBIX TEPANEBTUYECKUX ar€HTOB, HAIPUMEP BBEAECHUE COCAUHEHUN COTJIACHO HACTOSIIEMY
U300pETeHUIO ¢ MHTEPBAJIOM B CEKYHJIbI, MUHYTbI WJIM Yachl OTHOCHUTEJIbHO BBEICHUSI OIHOTO
win Ooyiee IPYyruX aKTUBHBIX TEPANeBTHYECKUX AareHToB. Hampumep, equHWYHAs 1032
COEAMHEHUS] COMIACHO HACTOALIEMY H300pPETEHHI0 MOXKET OBITh BBEIEHA CHaudanda ¢
NOCJIEAYIOLIUM BBEIEHHEM B TEUCHHE CEKYHJ WM MUHYT €IMHHYHOHN O3Bl OJHOTO M Oojiee
APYIUX aKTUBHBIX TEPANeBTUYECKUX AreHTOB. B KadecTBe ajbTEpHATHBBL, €IMHMYHAs 1034
omHOro winu Ooyee IPyrux TepameBTUYECKHX AareHTOB MOXeT OBITh BBEIEHA CHadana ¢
MOCJIEAYIOLINM BBEACHHUEM €IMHUYHON T03bI COENMHEHHSI COTJIACHO HACTOSIIEMY U300pPETEHUIO
B TEUEHHE CEKyHJ WIM MHUHYT. B HEKOTOPBIX Cly4asx MOXeT OBITh JKEJIaTeJIbHO BBOIUTH
€IMHUYHYI0 103y COCOUHEHHs COTJIACHO HACTOSIIIEMYy H300pETEHUI0 CHAadaja, a IOTOM, C
UHTEPBAJIOM B 4Yachl (Hampumep, 1-12 4acoB), BBOIUTh €OUHUYHYIO 103y OIHOTO WM Oonee
APYTUX aKTHBHBIX TEPANEBTUYECKHX AreHTOB. B Apyrux ciydasix MOXeT OBIThb JKENIaTeNbHO
BBOJIUTh €AMHUYHYIO J03y OJHOTO WJM Oojiee OPYyruX aKTHBHBIX TEPAIEBTUYECKUX AreHTOB
CHayasa, a MoTOM, C MHTEPBAJIOM B 4achl (HanmpuMmep, 1-12 4acoB), BBOOUTH €NUHUYHYIO J103Y

COCAUHEHUA COTJIACHO HACTOALEMY I/1306peTeHI/IIO.
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[0150] KomOunupoBaHHast Tepamuss MOXET O0eCreunBaTh (CHHEPTHIO» M «CHHEPTHUECKUH
3¢ ¢ekT», TO eCTb AOCTHraeMblii NMPH COBMECTHOM NPUMEHEHWH AaKTHBHBIX HHIPEIUCHTOB
s¢pdexr Oonpimie, yem cymma 3¢¢eKTOB, AOCTUTAEMbIX MPU Pa3ACIbHOM TMPUMEHEHUU
coenunennii. Cunepruuyeckuii 3¢¢exkr MokeT ObIThb JOCTUTHYT, KOTZAa AaKTUBHBIA (-ble)
uHrpenuent (-b1): (1) MPUroTOBIEHBI BMECTE, M MX BBOAAT WJIM JOCTABJIAIOT OXHOBPEMEHHO B
KOMOMHHUPOBAHHOM COCTaBe; (2) OOCTAaBNISAIOTCA OAWH IIOCHE APYroro WM MapajulebHO B
OTAENIbHBIX COCTaBax, WK (3) BBOAAT B KaKOM-THOO apyrom pexkume. IIpu mocraBke oauH
1I0CJI€ APYTrOro CUHEPrudecKuil 3 (HeKT MOKET ObITh JOCTUTHYT, KOTJIAa COENUHEHHS BBOISAT UJIH
JOCTABJISAIOT TOCJIENOBATENBHO, HAIPUMEP B OTAENBHBIX TaOJEeTKax, MUTIONAX WM KarcyJax,
WIN TIOCPEACTBOM pa3HBIX WHBEKIMH B OTAENbHBIX WINpuiax. B memom, npu tepanuu c
JOCTaBKOW OJUH Mocje Apyroro 3¢p(eKTUBHYIO A03y KaKAOrO aKTHUBHOTO MHTPEIUEHTA BBOISAT
HIOCJIEIOBATENIbHO, TO €CTh CEPUHHO, TOrjaa Kak B KOMOWHHPOBAHHOH Tepamuu 3(pQeKTHBHbIC
703bl IBYX WiM Oojiee AaKTUBHBIX MHIPEJHEHTOB BBOAAT BMecTe. CHHEpruuecKuii
NpOTUBOBUPYCHBIH  3(dekr o3Hauwaer mnpoTuBOBHPYCHbIH 3pdexr, Oompmmii, uvem
IpeanojaraeéMble  MCKIIOYUTEIBHO  aAauTuUBHbIE 3(P(EKTbl  OTHENbHBIX  COEANHEHUH

KOMOUHALUH.

[0151] Eme B OOHOM BapuaHTE peau3allMUd HACTOSILIEH 3asBKU MPEIJIOKEHBI CIIOCOOBI
UHrUONpOBaHusl mnonumepasbl Filoviridae B xieTke, BKJIIOYAKOLIME TPUBENCHUE KIIETKH,
UHQUIHUPOBAHHOW (UIOBHPYCOM, B KOHTAKT C 3(PQPEKTUBHBIM KOJHYECTBOM COEITUHEHHSI
dopmynsl IV unm papmaneBTHUECKH MPUEMIIEMOI COJIM, COJbBATa W/HJIM CJIOXKHOTO 3(upa C

obecrieueHreM, TeM CaMbIM, HHTHOMPOBaHUs IoJuMepassl Filoviridae.

[0152] Eme B OOHOM BapuUaHTE peau3alUU HACTOSILIEH 3asBKU MPEIJIOKEHBI CIIOCOOBI
UHTUONpoBaHusl mnonuMmepasbl Filoviridae B XieTke, BKIIOYAKOLIME TPUBENCHUE KIIETKH,
UHQUIUPOBAHHONW (UIOBHPYCOM, B KOHTAaKT C 3(PPEKTUBHBIM KOJHYECTBOM COEIUHEHHS
dopmynsl IV wim ero papmaneBTHUECKH NPUEMIIEMOH COJIH, COJIbBATAa W/WIIM CIIOKHOTO 3(upa
U O MEHbLIEH Mepe ONHUM MOMOJHHUTEIbHBIM AaKTHBHBIM TEPANEBTHUECKUM AareHTOM C

o0ecrieueHneM, TeM CaMbIM, HHTHOMPOBaHUs nouMepassl Filoviridae.

[0153] Eme B OOHOM BapuUaHTE peau3alUd HACTOSIIEH 3asBKU MPENJIOKEHBI CIIOCOOBI
UHrUONpoBaHusl mnonuMmepasbl Filoviridae B XieTke, BKIIOYAKOLINE TPUBENCHUE KIIETKH,
UHQUIHUPOBAHHON BUPYCOM Filoviridae, B KOHTAaKT ¢ 3((EKTUBHBIM KOJMUECTBOM COETUHEHHSI

dopmynbl IV unmu papmMarieBTHUECKH MPUEMIIEMON COJIH, COJIbBATa W/WIIA CIIOKHOTO 3(upa u
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BbI6paHHbIM M0 MeHbIei MEPE OAHUM JOOMOJHUTEJIIbHBIM AKTUBHBIM TEPANCBTUYCCKUM

AI'CHTOM.

[0154] Eme B OgHOM BapuaHTe peaU3alUUd HACTOSIMIEH 3asBKU MPENJIOKEHBI CIIOCOOBI
JeueHuss BUPYCHON uHbpexkumu [iloviridae y denoBeka, BKIIOYANOLINE BBEACHUE MALEHTY
TepaneBTHUeCKH 3(PQPEeKTUBHOrO KojuyecTBa coequHeHus Qopmynsr IV umm  ero

(bapMaeBTHUECKH TPUEMIIEMOU COJIH, COJIbBATA W/WJIH CIIOXKHOTO 3(upa.

[0155] Eme B ogHOM BapuaHTe peau3aldd HACTOSLIEH 3asgBKU MPEIJIOKEHBI CIIOCOOBI
neueHus: BUpycHoU wuH(pekuuu Filoviridae y denoBeka, BKIIOYAIOIINE BBEIEHHE MALUEHTY
TepaneBTHUeCKH 3(PQPEKTUBHOrO KojuuyecTBa coequHeHus Qopmynsr IV umm  ero
(dapmMareBTUUECKH TIPUEMIIEMON COJIH, COJIbBATA W/HIJIM CIIOKHOTO 3(Upa U MO MEHbIIEH Mepe
OZJHOTO JOMOJHUTEIBHOTO aKTHBHOTO TEPANEBTUYECKOrO areHTa ¢ 00eCrneyeHneM, TeM CaMbIM,

UHrHOMpoBaHus nonumepassl Filoviridae.

[0156] Eme B ogHOM BapuaHTe peajM3allid B HACTOSIICH 3asiBKE MPEIJIOKEHbI CIOCOOBI
JgedeHus: BuUpycHoW uHbpexkuuu Filoviridae y denoBeka, BKIIOYAIOIINE BBEIEHHE MALMEHTY
TepaneBTHUeCKH OS(PQPEKTUBHOrO KojuuyecTBa coemuHeHus Qopmynsr IV umiom  ero
(bapmarLieBTHUECKH MPUEMIIEMOM COJIM, COJIbBATa W/WIIH €ro CJIOKHOrO 3Qupa U MO MeHbIIei

MEpPE OAHOTO JONMOJIHUTCIIbBHOTO aKTHUBHOT'O TEPAINIEBTUYCCKOTIO ar¢HTa.

[0157] Taxke mpemyioskeH HaOOp, KOTOPBIH COmep:kuUT coenuHeHwe ¢Gopmysbl [V umu ero
(bapMaleBTHUECKH NPUEMIIEMYIO COJb, (papMareBTUYECKH NPUEMIIEMBIA CIOXKHBIH 3hup,
CTepeonu3oMep, CMECh CTEPEOM30MEPOB WM TayTOMep. B OTHENbHBIX BapUaHTaX peau3aliu
NPEIJIOKEHbl OTAEbHbIE HAOOPBI, KOTOPBIE COAEPIKAT COSNUHEHHE, BhIOpaHHOE H3 (POpMyJIbI
IV, npencraBneHHOW B HACTOSIIIEM OIMMCAHUH, a TAK)KE KaXKIOW €ro MOATPYIIbI U BapUaHTA
peanuzauuu, BKIro4as oraenbHbie Coequnenus 1, 8, 9, 10, 12, 15, 17, 21, 22, 23, 24, 25, 26, 27,
28, 29, 30, 31 u 32 (Coemmuenust 1-32), win ero QapManeBTHYECKH NPHEMIIEMYIO COJIb,
(apMaLeBTHUECKH MPUEMJIEMBbIH CIIOXKHBIA 3(QHpP, CTEPEOn3OMep, CMECh CTEPEOU3OMEPOB HIIH
tayTomMep. B onmHOM acmekte Habop comepkuT coenwHeHue ¢opmynasl [V wim  ero
dapmaneBTHUECKH TpUeMIieMylr0 coiib. Kaknelii W3 OTAENbHBIX HAOOPOB, OINUCAHHBIX B
HACTOSIIEM OITMCAHWH, MOXKET COAEPXAThb STHKETKY WM HHCTPYKLUHUH 1O NPUMEHEHHIO
COEAMHEHUs JUIA JIedeHUs1 3a00JIeBaHUs] WM COCTOSIHUSL y CyOBeKTa (HarmpuMep, YeoBeKa),
HYKZIAIOLIEerocss B 3TOM. B HEKOTOPBIX BapHaHTaxX peanu3anuy 3a00JieBaHHE WM COCTOSHHE

npeacTasisier codol BUpycHyr HHbekumto Filoviridae, Bxmouas mH(pekuuoo Bupyca J0ona,
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win uHGpeKo Bupyca MapOypr. B npyrux BapuaHTax peanuzauny KaXKIbli OTAeNbHBIA HAOb0p
TAKXKE MOKET COAepKaThb WHCTPYKLUMU IO TNPHUMEHEHHIO IOMOJHHUTEIbHBIX METUIIMHCKHUX
areHTOB B KOMOMHAIMHK ¢ coenuHeHneM Gopmyibl [V s neuenus 3a001€BaHUs T COCTOSTHHS
y cyObekTa (HampuMep, 4eJOBeKa), HyKIArOIIerocss B 3TOM. B HEKOTOPBIX M3 3THX BapUAHTOB
peanuzaunu 3a00JIeBaHUE WM COCTOSIHME TMPEACTaBisieT CoOoW WHQEKIHI0 YeJIoBeKa,
BBbI3BIBAEMYIO BUpycoM Filoviridae, Bxmoudas MH(QEKLNIO, BBI3bIBAEMYIO BUpPycOM D0oia, Wiu
UH(EKIHIO, BbI3BIBAEMYIO BHpPycoM MapOypr. s kaxxporo u3 HaOOpPOB B COOTBETCTBHUHU C
HACTOSIIUM ONHMCAHUEM CYIIECTBYET JOIOJHUTENbHBI BapHaHT pPEaNM3alMy, COTJIACHO
KOTOpPOMY Ha0Op COAEP>KUT HHIAUBHIYaJbHBIE €IUHMLBI JA03bl COCJUHEHHUs, KaK OIHUCAHO B
HACTOSIIIEM OIMCAHUU, WM ero (papMaLeBTUUECKH MIPUEMIIEMOH COJH, palieMaTa, SHAaHTHOMEpa,
auactepeoMepa, TayroMmepa, nonmumopda, ncesgononumopda, amoppHoi Gopmel, THapaTa WIH
conbBata. [IpuMepsl MHAMBHUAYAJBHBIX €IMHHLl J03bl MOTYT BKJIOYaTh KON, TaOJeTKH,
KaIlCyJbl, MPeJBAPUTEIbHO 3arlOJIHEHHbIE IINPULBI WM KapIyJbHbIE LINPHUIBI, MaKEeThl I
BHYTPUBEHHOTO BBEAEGHUS U T.J., K&XIAbIH M3 KOTOPbIX CONEPXKUT TepaneBTUYECKH
5P PeKTHBHOE KOJIMYECTBO HEOOXOAMMOIrO COEAMHEHHs WIM ero (apMaueBTHYECKH
NpUeMJIeMOH COJM, palemara, >HaHTHOMEpa, [auacTtepeoMepa, TayTomepa, monumopda,
nceprononumopda, amopdHoi (opmbl, rHApaTa WM COJbBaTa. B HEKOTOPBIX BapHaHTaX
peanuzanu HaOOp MOXET COAEpIKaThb PAa30BYK EIWHMLYY J03bl, a B JAPYTHX BapUAHTaX
peanu3ay MpeaCcTaBIeHO MHOXECTBO €IMHUI] JTO3bl, TAKOEe KAaK KOJUYECTBO €AMHHII JO3bI,

TpedyeMoe 1Isi KOHKPETHOTO pPeXuMa WIIN TEPHOJA.

[0158] Taxke mpensoKEHbI U3ENUsS, KOTOPbIE coaepkaT coequnenue GopmyJbl IV, wiu ero
(dapMalleBTHUECKU TPUEMIIEMYIO COJib, (hapMaleBTHYECKH TPHEMJIEMbIA CIIOXKHBIN 3dup,
CTEPEOU30MEP, CMECh CTEPEOU30OMEPOB WJIM TAyTOMEP, U €MKOCTh. B OHOM acmekTe uzaesue
comep:kut coenuHenue ¢popmyinl IV u otnensusie Coenunenus 1, 8, 9, 10, 12, 15, 17, 21, 22,
23, 24, 25, 26, 27, 28, 29, 30, 31 u 32 (Coemunenus 1-32), win ux (apmManeBTHUESCKH
MPUEMJIEMYIO COJIb, U €MKOCTb. B OTHIENbHBIX BapMaHTAaX peajn3aldd €MKOCTb I U3ACNIUS
MOJKET MPENCTaBJIsITh COOOU (hIakoH, OaHKY, amITyJly, TPeIBAPUTEHLHO 3AMOJHEHHBIA MITTPHII,
OMUCTEPHYIO YIAKOBKY, KECTSHYI OaHKy, KOHTEHHEp CO ChEMHOH KpBIIKOH (can), OYTBUIKY,

KOPOOKY M MakeT JUIsi BHYyTPUBEHHOTO BBEIEHHSL.
VI. CHHOCOBbl HHTUBUPBAHUSA NIOJIUMEPA3BI FILOVIRIDAE

[0159] [pyroii acmekT HACTOSIIEro M300pETEeHHs] OTHOCHTCS K CrocobaM HHTHOMPOBAHUS

AKTUBHOCTH TIonuMepasbl Filoviridae, BKIIOYAOIUM CTaqui0 oOpaboTku obpas3la, B KOTOPOM
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npennonaraercs Hanmuaue Filoviridae, coeqHeHrEM MIH KOMITO3ULIUEH COTJIACHO HACTOSIIEMY

H300pETEHUIO.

[0160] Bupycer Filoviridae, xotopeie MOryT ObITH 00pabOTaHBI ¢ MPUMEHEHHEM CIOCOOOB
COIJIACHO HACTOSIILEMY H300pPETEHHUI0, TPENCTaBISIOT COOOW BHUPYCHI C OIHOLETIOUEYHOM
orpunarensHo-nonsipHoil PHK, koTopele, kak nmpaBuiio, HHPUIMPYIOT NPUMATOB. PHIOBHPYCHI
CIIOCOOHBI PAa3MHOXKATBCSl TPAKTHUECKH BO BCEX THUMAX KJIETOK. AHTHUIE€Hbl U BHPUOHBI
¢uIoBHPYCOB OOHAPYKUBAIOTCS TJaBHbIM oOpasom B (Qubpodracrtax u HMHTEPCTHLUU
uHQUuupoBaHHOro  uHAUMBHUAyyMa. CymmecTByeT TpU  HAEHTH(QULUHPOBAHHBIX  poAa
¢unosupycos: Bupyc J0ona (EBOV; nare Bunos);, supyc MapOypr (MARV) u Cuevavirus,
Takke u3BecTHbIH kak Bupyc Jlnosmy (LLOV). Bupuons! (BUpyCHBIE YaCTHUIBI) HUMEIOT
XapakTepHYI0 (OPMY AJIMHHBIX LWIHHAPUYECKUX HUTEBUAHBIX YaCTHL, KOTOPbIE MOTYT ObITH
NPSIMBIMH, U30THYTBIMH, CBEPHYTBIMH MJIM HAXOIUTHCS B KOHGUryparmu «6» mmm «Uy». MHorna
OHHU MOTYT OBbITb Pa3BETBJICHHBIMH, U UX YaCTHULIBI CUJIBHO PA3JIMYAOTCS MO AJIMHE, HO TIPU STOM
auamerp (mpumepHo 80 HM) SBJISETCS NPAKTUYECKH NOCTOSHHBIM. ['eHoM ¢QuioBupyca
CONEPKUT CeMb T'€HOB, KOTOpble KOAMPYIOT 4 CTpyKTypHbIX Oenka Bupuona (VP30, VP35,
nykJeonpotenH (NP) u 6enok nmonumepassl (L-pol)) u 3 accoumupoBaHHBIX ¢ MeMOpaHoit Oenka

(VP40, rnuxonporens (GP) u VP24).

[0161] Pon Ebolavirus sxmouaer nsiTh u3BecTHbIX BUAOB: (1) Bundibugyo ebolavirus, taxxe
u3BecTHbIN Kak BUpyc bynmuOyrmo (BDBYV, panee BEBOV); (2) Reston ebolavirus, Taxxe
U3BEeCTHBIN Kak BHUpyC Pecton umu D6ona-Pecron (RESTV, panmee REBOV); (3) Sudan
ebolavirus, Taxxe n3BectHbii kak Bupyc Cynan wiu D6ona-Cynan (SUDV, panee SEBOV); (4)
Tai Forest ebolavirus, Tak:xe n3BecTHbIN Kak BUpycC jeca Tau nmu D6ona-Tau (TAFV, panee
CIEBOV); u (5) Zaire ebolavieus, Taxxe W3BECTHbIH Kak BuUpyc D0oia mmm D0oma-3aup

(EBOV, panee ZEBOV).

[0162] Pon Bupyca MapOypr Brirouaet Bunbl Marburg marburgvirus, Taxe U3BECTHBIH Kak
Bupyc Mapbypr (MARV) unu Bupyc Pasa (RAVYV). Pon Cuevavirus sximodaer sunel Lloviu

cuevavirus, Takxke u3BectHoie kak supyc Jinosuy (LLOV).

[0163] Kommo3uiuu CcOrjiacHO HACTOSIIEMy W300peTeHu0 MOTyT (DYHKIUOHUPOBATH B
KauecTBe MHIHOUTOPOB MojMMepasbl Filoviridae, B kadecTBe IPOMEKYTOUHBIX COSTMHEHUN ISt
TaKMX WHTUOWTOPOB WJIM HMEIOT JPYroe NpPHMEHEHHWe, OMNHCAHHOE HIDKe. YKa3aHHbBIE

I/IHFI/I6I/ITOpr 6YI[YT CBA3BIBATBCA C MECTOM Ha MOBCPXHOCTHU WM B IOJOCTU IOJIUMEPA3bI
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Filoviridae, nmeromeii reoMeTpuro, YHUKaJIBHYIO [UIsI oauMepassl Filoviridae. Kommozuimmy,
cBs3bIBarOIue monumepasy [iloviridae, ™oOryT CBS3BIBATBCSI C PA3JIMYHON CTETEHBIO
obpatumocti. CoenMHEHUs, CBS3BIBAIOIINECS [0 CYIIECTBY HEOOPAaTUMO,  SIBISIFOTCS
U/ieaJbHBIMHI KaHIUATAMH U1 IPUMEHEHHsI B CIIOCOOE COTJIACHO HACTOSLIEMY H300PETEHHIO.
ITocne HaHECEeHMsT METKU YKa3aHHBIE O CYILIECTBY HEOOPATUMO CBSI3BIBAIOLINECS KOMIIO3HLIUU
SIBJIIIOTCS TTOIXOASIIIUMHE Uil IPUMEHEHHUS] B Ka4eCTBE 30HIOB JJis1 OOHAPYIKEHUS MTOJIMMEPa3bl
Filoviridae. CooTBeTcTBeHHO, HaCTOsIIee U300peTEeHHEe OTHOCUTCS K criocobam OOHapy KeHUs
nonumepasel Filoviridae B oOpaslie, B KOTOPOM NPEANONAraeTcss HaJIudue MOJUMepasbl
Filoviridae, Bxmovarommm cragun: o0padboTku odpasla, B KOTOPOM MPEAIOoJaraeTcs HaIninue
nonumepasel Filoviridae, xommo3uuumel, conmepskaiiell COEAMHEHHE COTJIACHO HACTOSIIEMY
u300peTeHNI0, CBSI3aHHOE C METKOM; U HaOJIFoAeHne NeUCTBHs oOpasiia Ha aKTHBHOCTb METKH.
INogxonsmue METKH XOpOLIO WM3BECTHbI B OOJACTH JMATHOCTHKH M BKJIIOYAIOT CTAOUJIbHBIC
cBoboxmHble pagukainbl, (Gayopodopsl, pagMOM30TONBL, (PEPMEHTHI, XEeMHIIOMHUHECLEHTHBIE
IPYIIBl U XpOMOreHbl. MeTKy B COEQUHEHHs COIJIACHO HACTOALIEMY OIMCAHUIO BBOZST
00bIYHBIM 00pa3oM, MpuMeHss (PyHKIIMOHAJIbHbIE IPYIINBI, TAKHE KaK THAPOKCHI, KapOOKCHII,

Cynb(OTUAPUIT MITH AMUHO.

[0164] B kOHTEKCTE HACTOSIEr0 H300peTeHUsT OO0pas3lbl, B KOTOPBIX IPEAIOIAraeTcs
HaJIMYUe MoJMMepasbl Filoviridae, BKITIOYAIOT IPUPOIHBIE U UCKYCCTBEHHbBIE MAaTePHAJIbI, TAKHE
KaK JKUBbIE OPraHU3MBbI, KyJIbTYPbl TKaHEH MM KJIETOK, OHOJOrHYecKHe oOpasiibl, TAKHE Kak
00pasipl OHOJOTUYECKUX MaTepHaoB (KPOBH, CHIBOPOTKH, MOYH, CIIMHHOMO3TOBOM JKUIAKOCTH,
CcJie3, MOKPOTBI, CJTFOHBI, 00pa31bl TKaHEH U TOMy MOA0OHOE); 1abopaTopHbIe 00pa3Lbl, 0Opa3LIbI
LK, BOJBI MJIK BO3yXa; 0Opa3ibl OMOMPOAYKTOB, TAKUE KaK HKCTPAKTHI KJIETOK, B YACTHOCTH
PEeKOMOMHAHTHBIX KJIETOK, CHHTE3UPYIOLIMX JKeJIaeMblii [TUKOMPOTEeUH; U ToMy monobHoe. Kak
npaBmio, B oOpasue OyIer MpeamnojaraTbCs Haau4YHe OpPraHM3Ma, KOTOPbIA MPOAYLHPYET
nonumepasy Filoviridae, 3a4acTyi0 maTOreHHOro OpPraHM3Ma, TaKOro Kak BHUpyc Filoviridae.
OOpa3upl MOTYT COfmepkaTbCsi B JIOOOW cpele, BKJIKOYAas BOAY U CMECh OPraHMYECKUi
pactBopuren/Boga. OOpasilbl BKIIOYAIOT JKUBbIE OPTraHU3MbI, TaKUe KakK JIOAHW, W

HNCKYCCTBCHHBIC MAaTCPHAJIbI, TAKUEC KAK KYJIbTYPbI KJICTOK.

[0165] Cragus oOpaOOTKH COTJIAaCHO HACTOSIIEMY HW300pETEHUIO BKIFOYAaeT Jo0aBICHHE
KOMIIO3UIIMH COTJIACHO HACTOSIIIEMY H300peTeHHI0 K o0pasly U BKIOYaeT A00aBJIeHHE
NpPEAIIeCTBeHHUKAa KoMIo3unun kK obpasny. Cramms mobaBneHHs! BKIIOHYaeT 000 crocod

BBCICHMUA, OMMCAHHBIN BHIIIE.
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[0166] Ilpm HeoOXOAMMOCTH aKTUBHOCTb NoOJUMepas3bl Filoviridae mocne HaHECEHUs
KOMITO3UIIUH MOKHO HaOIOaTh JEOOBIM CIOCOOOM, BKIIFOYAs MPSIMBbIE M KOCBEHHBIE CIIOCOOBI
JEeTeKTUPOBAHUSI aKTUBHOCTU monuMepassl [iloviridae. Hacrosiimee m3o0peTeHne OXBaThIBAET
KOJINYECTBEHHBIH, KAUECTBEHHBIN U MOJYKOJINYECTBEHHBIH CIIOCOOBI ONpeNeIeHus] aKTHBHOCTH
nosumepassl Filoviridae. Kak npaBuiio, IpUMEHSIFOT OMH U3 CIIOCOOOB CKPHHUHTIA, OTMMCAHHBIX
BbIIIe, OAHAKO JIOOOW npyroii cmocod, Takod kak HaOmoneHue 3a (PU3HOIOTHYECKUMU

CBOMCTBaMH >KUBOTO OopraHu3Mma, TaKXKE ABJISICTCA MOAXOOAIIUM.

[0167] Opranusmel, KOTOpbIe coaepkarT nojaumepasy Filoviridae, BKIIOYAIOT BUPYC
Filoviridae. CoenuHenusi cOrjlaCHO HACTOSIIEMY HU300pPETEHHUIO SIBJISFOTCS MOAXOISIIUMHU AJIs
NPUMEHEHUsl Ui JIeYeHUs WM NpOopUIakTUKU UHpekuuit Filoviridae y >KUBOTHBIX WIH Y

YCIIOBCKaA.

[0168] Onnako npu CKpUHUHIE COCAMHEHHH, CIOCOOHBIX MHTHOMpPOBaTh BUPYCHI Filoviridae
YeJIOBEeKa, CJEAYeT MOMHUTb, YTO Pe3yJbTaThl aHAIN3a (PEPMEHTOB MOTYT HE KOPPEJIHPOBATH C
pe3yJbTaTaMH AaHAJIN30B B KyJbType KIETOK. Takum 00pa3oM, aHaIH3 Ha OCHOBE KJIETOK

JOJIZKEH OBITH OCHOBHBIM WHCTPYMEHTOM CKPUHUHIA.

[0169] B npyrom BapuaHTe peasu3alliy HACTOSIIEH 3asBKU MPEIJIOKEHBI CIIOCOOBI JICYSHUSI
BupycHoit uHpexkuuu Filoviridae y 4enoBeka, BKIIOUAIOUIME BBEICHHE IALUEHTY
TepaneBTHYeCKH S(PQPEKTUBHOrO KojuuyecTBa coemuHeHus Qopmynsr IV ummm - ero
(apMaleBTHUECKH TNPUEMJIEMOIl COJIM, COJIbBaTa W/WJM CIOXKHOTO 3¢upa. B HekoTopbx
BapuaHTax peanusauun uHbpexuys Filoviridae BvizBana Bupycom Filoviridae. B HexoTOpbIX
BapuaHTax peammzaimu uHbpekuus Filoviridae Bpi3BaHa BuUpycoM J0oia. B HekoTOpbIX
BapuaHTax peanmsauun uHpekuus Filoviridae Bwpi3BaHa BUpycoMm Bundibugyo ebolavirus,
Reston ebolavirus, Sudan ebolavirus, Tai Forest ebolavirus wi Zaire ebolavirus. B HeKOTOpBIX
BapuaHTax peamusauun uHpexkuus Filoviridae Bpi3BaHa Bupycom MapOypr. B HekoTopbIx
BapuaHTax peanusanun uHpekuus Filoviridae Bepi3Bana Bupycom JlnoBmy. B HekoTOpbIx

BapHUAHTAX pealn3alyy HHIHOUPYOT nonumepasy Filoviridae.

[0170] CoenuHeHHsI COTJACHO HACTOALIEMY H300PETEHHIO MOTYT OBbITh MPHUMEHEHBI NPHU
JEUSHNH YeJIOBEeKa, yke crpajaromero uHbekuueil Filoviridae, nmi MoryT ObITh BBEIEHBI
NpOPHIAKTUYECKU sl CHYDKEHHS] WJIM YMEHBIIEHHsST BEPOSITHOCTH BO3HMKHOBEHUS] WH(EKIIHH
Filoviridae. Undexumn Filoviridae MoryT XapakTepru3oBaTbCsl reMOPPAruvdecKoil JTMXOPaIKOH,

reMaTeMe3rcoM, NHapeel, 3arpyaAuHHON OOJIbI0 B KUBOTE U YMagkoM Cil. MHKyOalMOHHBIN
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NEepPHOA COCTaBJIsIET OKOJO 21 AHSA MOCie KOHTakTa C YeJOBEKOM, CTPAaJaroI[uM HHQeKIuen

Filoviridae. Kax npasuno, ucxonom undexuun Filoviridae sBnsiercs CMepTb.

[0171] Takke B KauecTBE OTHAEJIBbHBIX BAPUAHTOB peaIU3aLUU MPENJOKEHO COEIUHEHUE,
BbIOpPaHHOE M3 KaXIOH U3 NMPHUBEIEHHBIX B HACTOSIIEM ONMHMCAHUM (POPMYJI, a TAK)KE KaKAOH MX
NOATPYIIBI U BapUaHTA PeaTU3aLiy, BKIKOYasl COEIUHEHNE, BBIOPAaHHOE U3 IPYIIBl (YOPMYJIbI
IV unm ogHOro M3 KOHKPETHBIX COETUHEHUH, MPUBEIEHHBIX B HACTOALIEM OITMCAHUHN B KAUeCTBE
npumMepos, Bkimovas Coenunenust 1-32, unn ux gpapMarieBTHUECKH MpHeMIIeMasi COJb, COJIbBAT
W/WIN CIOKHBIN 3¢Up, sl IpUMeHeHUs B criocoOe edenus nnbexuun Filoviridae y yenoseka.
Taxke B kauecTBE OTAENBbHBIX BAPHAHTOB PEAM3aLUU PEAJIOKEHO COeAMHEHHUE, BEIOPAHHOE U3
KaXX10M U3 NPUBEACHHBIX B HACTOSINEM OMHUCAHUU (HOPMYJI, a TaKkKe KaKIOW MX MOATPYMIBI U
BapUaHTA peayM3alny, BKIIFOYas COeNUHEHUEe, BEIOpaHHOE U3 rpymnmbl popmydsl IV, umm oqHOrO
U3 KOHKPETHBIX COEAMHEHHH, NMPUBENEHHBIX B HACTOSINEM ONUCAHUM B KauecCTBE NPHUMEPOB,
Bkmouasi CoenmHennst 1-32, wim ux (apManeBTUYECKH NpHEeMIIeMasl COJIb, COJbBAT W/HIIH
CJOKHBIN 3(Gup, ISl TpUMEHeHus1 B crocode jeueHust nHpeKuu Bupyca J0osa y 4enoBeka.
Taxoke B kKa4eCTBE OTJEJIbHBIX BAPUAHTOB PEATU3aLUH MIPEIIOKEHO COSMHEHNE, BBIOPAHHOE 13
Ka)KIOH M3 NPUBEIEHHBIX B HACTOSINEM ONMUCAHWUU (HOPMYJI, a TAKXKE KaXKJOW MX MOATPYIIIBI U
BapHMAHTA peaTM3aLK, BKIIIOYas COeTUHEHNE, BBIOpaHHOE U3 TpyIbl popmyibl [V, uiam onHoro
U3 KOHKPETHBIX COEAMHEHW, MPUBEICHHBIX B HACTOSIIEM OMHMCAHUHM B Ka4eCTBE MPHUMEPOB,
Bkirouass Coenmuenust 1-32, wiam ux apmManeBTUYeCKH NpUeMIIeMas COJib, COJIbBAT W/WJIH
CIOXKHBIN 3QUp, AN MPUMEHEHHsI B crioco0e JieueHus: nHdpekuu Bupyca MapOypr y denoBeka.
B kaxmoM U3 BapHaHTOB peajn3alyd COTJIIACHO HACTOSIIEMY OMHCAHUIO, B KOTOPBIX MH(EKIHSI
Filoviridae mpencrasnser coboit Bupyc D00sa, CYIECTBYIOT IOMOJHUTENIbHBIE OTIEIbHbIC
BAPHMAHTBl peaJn3alud, B KOTOPBIX YKa3aHHas uH(pekuus Filoviridae BbI3BaHA BUPYCOM
Bundibugyo ebolavirus, Reston ebolavirus, Sudan ebolavirus, 1ai Forest ebolavirus wna Zaire
ebolavirus. B HEKOTOpBIX BapuaHTax peanu3anuu uHeKkuus Filoviridae BbI3BaHA BHPYCOM
MapOypr. B HekoTOopbhIx BapuaHTax peanusauuu uHbekuus Filoviridae BbI3BaHA BHPYCOM

JInosny.

[0172] B HacTtosimeM U300peTEHHH TaKKe MPEMIOKEHbl COSNMHEHHUS KaKIOU U3
NPUBEACHHBIX B HACTOSIIEM OMHCAHUU (POPMYIL, & TAKXKE KXKIOW U3 MX MOATPYIII U BAPUAHTOB
peanm3anyy, BKJIOYas COSAMHEHHE, BbIOpaHHOe u3 rpynnsl Gopmynsl (IV), wmm omHO H3
KOHKPETHBIX COEAVHEHMH, IMPUBENCHHbIX B KauecTBE INPUMEPOB B HACTOSINEM OMNMCAHUY,

Bkirouass CoenmueHust 1-32, winm ux (apManeBTUYECKH NpHEMIIeMas COJib, COJbBAT W/WJH
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CIIOXKHBIN 3(Up, AT MPUMEHEHHsI B JIIOOOM U3 CIIOCOOOB COTJIACHO HACTOSIIIEMY U300pETEHUIO,

KaK OIMPEACIICHO B HACTOALLEM ONMNCAHUH.

[0173] Taxxke B Ka4yecTBE OTAENbHBIX BAPUAHTOB PEATM3ALUU NPEIJIOKEHbl NMPUMEHEHUS
COEAMHEHUS, BBIOPAHHOTO M3 K&KIOW W3 NPHUBENEHHBIX B HACTOALIEM OMUCAHUU (OpMyJ, a
TAKXKe KaKIOW U3 UX MOATPYII M BAPHAHTOB PEATU3aLIH, BKIFOUAst COSANHEHNE, BBIOPAHHOE M3
rpynmnel popmynel IV, mnu OgHO M3 KOHKPETHBIX COECAMHEHHUH, TMPUBENEHHBIX B Ka4deCTBE
IPUMEPOB B HacTosiieM omnucanuy, BKmoudas Coexunenust 1-32, wnmm ux (apmauneBTudecku
NPUEMIIEMON COJIM, COJIbBATa W/MIHM CJIOXHOTrO 3¢upa, AN TOJIYYEHHUS JIEKapCTBEHHOTO
cpenctBa mys sedeHus: uHbekunu Filoviridae y uenoseka. Takke B KadeCTBE OTHENBbHBIX
BAPUAHTOB peAN3aLMH MPEJIOKEHbl MPUMEHEHHs] COEIUHEHHs], BBIOPAHHOTO M3 KaXIbld U3
NPUBEAECHHBIX B HACTOSLIEM ONHCAHUU (OPMYJ, a TAKKe KaKAOH MX MOATPYMIBI U BapHUaHTA
peanu3aiuy, BKIIOYasl COEOMHEHHe, BbIOpaHHOe W3 rpymmbl Gopmyias! IV, wmm omHOro us
KOHKPETHBIX COEAVHEHMM, NPUBEACHHBIX B KaueCTBE INPUMEPOB B HACTOSILEM ONMCAHUH,
Bkitouass CoemmHenusi 1-32, win ux (papMaleBTHYECKH MPUEMIIEMON COJIM, COJbBATa W/WJIH
CJIOKHOTO 3(upa, IS MOJYyUEHHs! JIEKAPCTBEHHOI'O CPEACTBA NS JIeYeHHs] MH(eKIun Bupyca
D0ona y dvenoBeka. Takke B KauecTBe OTIENbHBIX BAPHAHTOB PEATU3ALUH MPEIJIOKESHBI
NPUMEHEHUsI COeNMHEHHsI, BHIOPAHHOTO W3 KaKAOH W3 MPHUBENEHHBIX B HACTOSILIEM OMHCAHUH
bopmyn, a Takke KaKIOW WX MOATPYNIbl M BAapHAHTA PEATU3ALNH, BKIKOYAs COCAMHEHHE,
BbIOpaHHOE 13 rpymnbl GopmMyJibl [V, UM OTHOTO M3 KOHKPETHBIX COSAMHEHUH, MPUBEICHHBIX B
KaueCcTBe NPUMEPOB B HacrosimeMm onucaHuu, Bkarovas Coenunennst 1-32, wim  ux
(apMaleBTHUECKH NPUEMJIEMON COJIM, COJIbBATAa W/WIM CJIOXKHOTO 3(Qupa, U TMOJyYeHHs

JIEKapCTBEHHOT'O CPEAICTBA 1JIsl JieueHus: nHpekunu Bupyca MapOypr y denosexa.
VII. CKPHUHHUHI UHIT'HBUTOPOB NOJIUMEPA3BI FILOVIRIDAE

[0174] TIpoBOASIT CKPUHUHT KOMIIO3HIIMI COTJIACHO HACTOSIIEMY H300pPETEHHIO HA HAJIMIUe
UHTUOMPYIOLIEH aKTUBHOCTH B OTHOLICHWH TNOJHMMepasbl Filoviridae ¢ moMompro 000N U3
OOBIYHO TPUMEHSIEMBbIX METOAMK IUI OIpENeNIeHUs] aKTUBHOCTH (epmeHTOB. B KOHTEKCTE
HACTOSIIEro W300peTeHMs], KaK TPaBWJIO, CHAadaja IMPOBOMAT CKPUHUHT KOMIIO3MLIMH Ha
uHruOupoBanue mnonumepasbl  Filoviridae in  vifro, a 3ateM 11 KOMIIO3MLUH,

JIEMOHCTPHUPYIOIUX WHIHOUPYIOLIYIO aKTHBHOCTD, MIPOBOIAT CKPUHHUHT HA aKTUBHOCTD il VIVO.
Kommosuuuy, nmeroine Ki (KOHCTAHTbI HHrHOUpOBaHIs) if1 Vitro mexee mpumepro 5 X 10-0 M

U MPENNoOYTUTENbHO MeHee npumepHo 1 X 10-7 M, sBasrorcs NPEANIOYTUTENIbHBIMUA IS

NIPUMEHEHUS i1 VIVO.
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[0175] Tlomxonsime cmocoObl CKPUHWUHTA ik Vifro TOAPOOHO OMHMCAaHbBI W HE OydyT

KOHKPETU3ZUPOBATBCA B HACTOALICM OIHMCAHHU. OI[HaKO B NPUBCACHHBIX MNPHUMEpPax ONMUCAHbI

aHaJIU3bL, MOAXOAALINE AJIs1 IPUMEHEHUS 711 VIlro.

VIII. MOJIYYEHHUE COEJJAHEHUMN

ITPUMEPBLI

[0176] B mompoOHOM OmMMCAaHWU SKCIIEPUMEHTOB HCIIONB3YIOTCS HEKOTOpbIE COKpAIIEeHUs U
akpoHuMbl. HecMOTpst Ha TO, 4TO OOJBIIMHCTBO U3 HUX OYAYT MOHATHBI CIIELUAIUCTY B JAHHOM

obyactu TCXHUKH, Ta6m/1ua 1 COACPIKUT CIIMCOK MHOTHUX U3 YKA3dHHbIX coxpameHm‘/'I u

AKPOHUMOB.

Tadanua 1. Cnucok COKpanieHNH H AKPOHHMOB

Coxpamenue 3HaueHue
AcxO YKCYCHBIH aHTUAPUA

AIBN 2,2’ -a300UC(2-MeTHUIITPOITHOHUTPII)
Bn OeH3mI

BnBr OeH3mopoMu

BCA OuC(TPUMETUIICUITH )alle TAMUT
BzCl OeH3OMITXJTIOPUL

KU KapOOHMITUUMUIA30JT

JABIO 1,4-nua3abunmkino[2.2.2JokraH

JIbH 1,5-nmuazabunukio[4.3.0JHoH-5-eH
JAX 2,3-nuxjop-5,6-nunuano- 1,4-6eH30XUHOH
JBY 1,5-nmuazabunukio|S.4.0lyaneu-S-eH
AXA IUXJopateTaMul

ALK TUIUKJIOTeKCUITKApOOTUUMUT

JAXM IUXJIOPMETAH

JAMAII 4-nMMeTUIAMUHOTUPUINH

JAMD 1,2-nuMeToKCHUITaH

DMTCI IUMETOKCUTPUTUIIXJIOPUA

JIMCO IUMETHIICY b OKCH

DMTr 4,4’ -nTUMETOKCUTPUTHI

JIAM®DA IUMETHII(HOPMaMUT

EtOAc STUJIALIETAT

151C) WOHM3ALMs 3JIEKTPOPACTBUIEHHEM
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A.

Ilpumep 1.

EtOAc STUJALETAT

I'MIC reKCaMETUJIANCUIIA3aH

B2XX BBICOKO3((EKTUBHAS JKUAKOCTHASI XpoMartorpadpus
JIA JUTUNIUU3ONIPONUIIAMHUL

MCHP MacCC-CIEKTP HU3KOIO pa3peLIeHus

MXIIBK MeTa-XJIOpIepOeH30MHAS KHCIIOTa

MeCN ALETOHUTPUIT

MeOH METaHOJI

MMTX MOHOMETOKCUTPUTUIIXJIOPUL

m/z v m/e

OTHOLIEHHE MACCHI K 3apsny

MH"

Macca mioc 1

MH" mMacca MuHycC |

MsOH MeTaHCYJIb()OHOBAsI KUCIIOTA

MC unu mc MacC-CIEeKTP

MTBD TPeT-Oy THIIMETHUIIOBBIH 3P

NBS N-OpoMCyKIIHUMUT

Ph bernn

KT WJIH K.T. KOMHAaTHas TeMIiepaTypa

TBAD TerpaOyTunaMMoHuH Gropun

T TeTparuapodypan

TMSCI XJIOPTPUMETHIICUIIAH

TMSBr OpOMTPHUMETHIICHIIAH

TMSI NOATPUMETUIICUIIAH

TMSOTYf (TpuMeTHICHITII) TPUPTOPMETHIICY TP OHAT
TOA TPUITUIAMUH

TBA TpUOYTHUIIAMUH

TBAIT TpubyTHIaMMOHMI mupodocdar

TBSCI TPeT-Oy THIIMMETHIIC WITHJIXJIOPUL

TOAB TPUSTHJIAMMOHUH OnKapOOHaT

ToY Tpu(TOpyKCYCHAsI KHCIIOTa

TCX wnu TcX  |TOHKOCJIOHHAst XpoMarorpadust

Tr TpueHNIMETHIT

Tol 4-mMeTHnOeH30MIT

Turbo Grignard|cmech n3onponuIMarHuixiaopuaa u xjopuaa autus 1:1
) XUMHYECKUI CIBUT OTHOCUTENBHO TETPAMETUIICHIIAHA,

JyacTel Ha MUJUIMOH

Hoay4yenue coeauHeHui

(28)-3Tna-2-(xyop(denokcu)pochopunamuno)nponanoar (Xaopugar A)
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9] HCI 0]
T~ NH,  TOA, IXM 0 0-P—Cl
o-p-cl N
Cl -0

A

[0177] TunpoxnopumHyro conb 3THIOBOrO 3dupa ananuna (1,69 r, 11 MMoib) pacTBOpsUTH B
oe3sonnoM CH>Cl, (10 M) 1 mosydeHHyI0 CMeCh nepeMernuBaiu npu oxnaxaeranu 10 0°C B
atmocepe Nz (r). Hobasmsumm enmnguxnopdocdar (1,49 v, 10 MMONB) € MOCHEAYIOIUM
nobasnenueM no kamwsiM EtsN B Teuenune mpumepHo 10 MuH. 3aTeM peakIMOHHYIO CMECh
MEJUICHHO HarpeBajd A0 KOMHATHOW TEMIIEpaTyphbl U NMEPEMELIMBAIN B TEYEHUE NMPUMEPHO 12
y. Jlobapnsnmu Ge3Bomueli Et2O (50 M) m monyudeHHyr0 CMeCh INEpPEeMEIINBAaId B TEUEHUE
npumepHo 30 muH. [TosyueHHOE TBEpAOE BEMIECTBO yIAISIN MyTeM QUIbTPOBaHUSA U (PUIBTPAT
KOHLIEHTPHPOBAJIN IPU TOHIKEHHOM JnaBieHud. OCTaTOK MojaBepraju Xpomarorpaduu Ha
cunukarene npu smoupoBaHuu 0-50% EtOAc B rekcane ¢ mHojydeHHEM IPOMEKYTOYHOTO
coenunenns A. 'H SIMP (300 MI'u, CDCl3) § 7,39-7,27 (m, SH), 4,27 (m, 3H), 1,52 (m, 3H),
1,32 (m, 3H). *'P AMP (121,4 MI'y, CDCl3) § 8,2, 7,8.

IIpumep 2. (285)-2-3TUa6yTHI-2-(xJ10p(heHokcu)pochopHIaMHUHO)IPONAHOAT
(Xuopuaar B)

Q O HCl  TRA, XM o
1]

@ * o~ ~NH: > 0 0-P—Cl
0-P—Cl NH

|

Cl /jﬂo

B

[0178] 2-Drtunbyrtunossiii 3¢gup xaopdochopamunara ananuHa B monmydanu ¢ npuMeHeHnEM
TOM K€ METOAMKH, YTO U XJOPHUIAT A 3a UCKJIOYEHHEM 3aMeHbl STHUJIOBOroO 3(pupa ajaHuHa Ha
2->TUnOyTHIOBBIA 3up amaHuHA. [loNy4eHHBIT HEOUYMINEHHBI Marephail MPUMEHSUTH JUIs

cnenyromei peakund. OO0pabOTKa METAHOJOM WJIM 3TAaHOJOM NPUBOIWIA K TOJYYEHHUIO

3aMeIeHHoro nponykra ¢ TpedyembiM JKX/MC curnaniom.
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Ilpumep 3. (2S)-u3onponuia-2-(xaop(penoxcu)dochopuaamuno)nponanoar (Xaopuaar C)

TIA, IXM
HCI
Q o 4+ )\ Q IEA, DCM o
I 0 NH, > 0 0-P—Cl
O—IID—Cl )\ I{IH
Cl O

(o

[0179] MU3zonponmnosslil 3¢gup xnopdochopamunata asanuHa C NOIydadu ¢ NPUMEHEHHEM
TOM K€ METOAMKH, YTO U XJOPUIAT A 3a UCKIIOYEHHEM 3aMeHbl STHUJIOBOroO 3(pupa ajaHuHa Ha
U30MpOoNWIoBbIi 3¢up anaHuHa. [lodyueHHBI HEOUHMINEHHBIH MaTepuan NPUMEHSUIH I
cnenyromeil peakuuu. OOpaboTka METaHOJIOM WM 3TAHOJIOM IPHBOAWIA K IOJYYEHUIO

3amMerneHHoro nponykra ¢ Tpedyembim XKX/MC curnaiom.

Ipumep 4. (2R, 3R, 4S., 5R)-2-(4-amunonuppo.io[1,2-f][1.2.4]rpuazun-7-ua)-3.4-

AUTHAPOKCH-S-(ruapoKcuMeTHI)TeTparnapodypan-2-kapoouurpui (Coennnerue 1)

[0180] TIlomyuwenme (2R, 3R, 4S, 5R)-2-(4-amunonupponol|1,2-f][1,2,4]tpuaszun-7-un)-3,4-

IUTUAPOKCH-S-(TUAPOKCHUMETHIT)TeTparuapodypan-2-kapOOHUTPUIIA OTIUCAHO HIDKE.

CO O
Bnox\©/0H M Bno/\QéO

Ac0 BnO OBn

Bn(S 68n
[0181] Kommepuecku noctymubiii jakton (10 r, 23,8 mMmonb) pacTBopsuin B O€3BOJHOM
JMCO (30 min) B atmocepe Na (r). Hobasmsuiu Ac,O (20 i) ¥ MOTYYEHHYIO PEAKLIIHOHHYIO
CMECh NepeMeIINBaIN IPU KOMHATHON TeMIiepaType B TedeHHe npuMepHo 48 4. PeakiMOHHYHO
cMmech BimuBaiu B JensHyro HO (500 mur) u mony4eHHyr0 CMech rnepemMennBaiy B TeueHue 20
muH. Cmech moxaeeprasm skcTpakuumu mocpenctsom EtOAc (3 x 200 wmui), a 3arem

OOBEIMHEHHbIE OpraHuuYecKue SKCTpakTbl mpombiBamn HxO (3 x 200 mu). Opranudeckuii
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SKCTPAaKT cymwi Haa Oe3BomHbIM MgSO4, uibTpoBaNM Y KOHIEHTPUPOBAIHM IPH
nonrmkeHHoM aasiennn. Ocratok pacrBopstiii B CH»Cl, m mopeepramu xpomarorpaduu Ha
cunukaresie npu smouposanun 25% EtOAc B rekcane ¢ monydenueM jaktona. 'H SAMP (400
MI'u, IMCO) 6 7,30-7,34 (m, 13H), 7,19-7,21 (m, 2H), 4,55-4,72 (m, 6H), 4,47 (s, 2H), 4,28
(d, J=3,9Tn, 1H), 3,66 (m, 2H). XXX/MC m/z 436,1 [M+H0], 435,2 [M+OH]- Tr = 2,82 mu=H.
B2XX Tr =4,59 [2-98% ACN B H2] B TeueHune 5 MUH IIpy CKOPOCTH MOTOKA 2 MJI/MUH.

= \N
N\ N \N
o o \ Ny
BnO s BnoO

Bnd  OBn BnG  OBn

[0182] Bbpommupaszon (moaydeHHsiii cormacHo WQ02009/132135) (0,5 r, 2,4 wmMmoub)
cycnenauposanu B 6e3sogHoM TI'® (10 mur) B armocdepe Na (1). CycneH3nio nepemMenmBaim u
nobasmsmn TMSCI (0,67 mi, 5,28 mmonb). [lonyueHHyO cMech nepeMeInnBaiy B TedeHne 20
MHUH TNIpY KOMHATHOM TeMmIiepaTrype, a 3aTeM OxJaxjaanu Ao npumepHo -78°C, mocie dero
MenaeHHo nodasisii pactBop n-Buli (6 mu, 1,6 H. B rekcane, 9,6 MMOJb). PeakMOHHYIO
cMech nepemMerinBaiy B TedeHue 10 muH mpu npumepHo -78°C, a 3aTeM C MOMOIIBIO LITPULIA
nobasmsun aktoH (1 r, 2.4 mmonb). Korma peakiusi 3aBepimanach, 4TO OBLIO ONpeneaeHo
nocpenctsoM XX/MC, nmnst ramenus peakuuu nodasimsuin AcOH. Cmech KOHIIGHTPUPOBAIH
NPU TOHMKEHHOM JaBJIeHUH M ocTatok pacrBopsuin B cmecu CH>Clz m H2O (100 mu, 1:1).
Otnensinu opranudeckuii ciioit u npombiBaiu H>O (50 mut). 3aTemM opraHUYecKuii CIOH CyIuim
Han Oe3BomHbIM MgSO4, QuubTpoBaM M KOHLUEHTPUPOBAIH MPU TOHMKEHHOM JaBJICHHUH.
Ocrarok moaseprajgu xpomarorpaduu Ha cwiukareine npu 3aroupoanuu 0-50% EtOAc B
reKcaHe C MOJIydeHHEM MPOAYKTa B BHIE CMeCHU aHOMepoB B cooTHomeHuu 1:1. XKX/MC m/z

553 [M+H].

BnO

BnO ;E)Bn
[0183] T'mnpokcunykiaeosun (1,1 r, 2,0 mmone) pactBopsuiu B 6e3BogHoM CH2Cly (40 M) u

pPacTBOp OXJIAKIAIU MPU NepeMernrBaHuu 10 npuMepHo -78°C B armocdepe Ny (1). Jobasisuiu
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TMSCN (0,931 mn, 7 MMONb) M TONYYEHHYHO CMECh IEPEMEININBAIA B TEUEHHE
nonojgauteabHbIX 10 MuH. K peakumonnoit cmecu memeHro nodasmsuin TMSOTS (1,63 mi, 9,0
MMOJIb) M TIOJYYEHHYIO CMECh IEpeMeIlNBaji B TedeHHe | 4. 3aTeM pEeakIMOHHYI CMeCh
pazbasmsin CH2Clz (120 mim) u noGasnsimu Bogssiii pactBop NaHCO;3 (120 mum) i rameHus
peakuny. PeakoHHYI0 CMeCh IepeMEIINBAIN B TEUEHHE JONOJTHHUTENbHBIX 10 MUH B OTAENSAIH
opranuydeckuii cnoil. Bonnwiii cioit moasepramu skcrpakiuu CH2Cly (150 mir) u oObenuHeHHbIE
OpraHUYeCKHe SKCTPAKThI cyurmim Haa O6e3BogHeiM MgSQOs, GuasTpoBa N M KOHIEHTPUPOBAJIU
IpU TOHWXKEHHOM naBieHud. OcTtaTok pacTBOpsuid B MuHHUManbHOM KojuuectBe CH>Cly m
NOJBEpraiy XxpoMaTorpaguu Ha CUJIMKAresie Ipy SJIIOUPOBAHUM C IPUMEHEHHEM rpaaueHTa O-
75% EtOAc u rexcana ¢ nojlyueHreM TPHOEeH3UILHaHOHYKIE0311a B BUAE CMECH aHOMepoB. 'H
SAMP (300 MI'u, CDsCN) 6 7,94 (s, 0,5H), 7,88 (s, 0,5H), 7,29-7,43 (m, 13H), 7,11-7,19 (m,
1H), 6,82-6,88 (m, 1H), 6,70-6,76 (m, 1H), 6,41 (wwmp. ¢, 2H), 5,10 (d, J = 3,9 I'u, 0,5H), 4,96
(d, J=5,1Tw, 0,5H), 4,31-4,85 (m, 7H), 4,09-4,18 (m, 2H), 3,61-3,90 (m, 2H). XXX/MC m/z 562
[M+H].

BnO

[0184] Tpubensmnuanonykieosun (70 mr, 0,124 mmonb) pactBopsuin B 6e3BogHom CH:Cl,
(2 mi1) u oxnasknanu 1o npumepHo -20°C B atmocdepe Na (1). [obasnsnu pactsop BCIs (1 H. B
CH>Cl,, 0,506 mn, 0,506 MMOJIb) U PEAKLIMOHHYIO CMECh MEPEMELINBAIN B TeYeHHe | 4 mpH -
78°C. Korma peakuusi 3aBepuiajiach, 4to Obuio ompexneneHo mnocpeactsoM XKX/MC, mns
rameHus peakun 1o0assuii MeOH. PeakiinoHHON cMecH 1aBajid BO3MOJKHOCTb HArPEThCs 110
KOMHATHOW TEMIIEPaTypbl M PACTBOPUTENb YAAIM TPH IMOHMKEHHOM naBieHud. OctaTok
nonsepranu odpameHHo-pa3oBoit BOXX Ha cunukarene C18 mpu 30MpOBaHUM B TEUEHHUE 5
muH ¢ npumenenneM H>O (0,1% T®VY), a 3arem rpaauenta 0-70% MeCN B H20 (0,1% T®V) B
TeueHue 35 MUH JJis BbIMBIBAHMS O-aHOMepa u P-aHomepa 1. (a-anomep) 'H AMP (300 MI'L,
D20) 6 7,96 (s, 1H), 7,20 (d, J=4,8 T'y, 1H), 6,91 (d, /J=4,8 ', 1H), 4,97 (d, /= 4,4 I'u, 1H),
4,56-4,62 (m, 1H), 4,08-4,14 (m, 1H), 3,90 (dd, J = 12,9, 2,4 ', 1H), 3,70 (dd, J = 13,2, 4,5 'y,
1H). (B-anomep) 'H AMP (400 MI'u, IMCO) § 7,91 (s, 1H), 7,80-8,00 (muup. c, 2H), 6,85-6,89
(m, 2H), 6,07 (d, J= 6,0 I'u, 1H), 5,17 (mmp. ¢, 1H), 4,90 (muup. ¢, 1H), 4,63 (t, /= 3,9 I'y, 1H),
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4,02-4,06 (m, 1H), 3,94 (wup. ¢, 1H), 3,48-3,64 (m, 2H). JKX/MC m/z 292,2 [M+H], 290,0 [M-
H]. Tr = 0,35 mun. 13C SIMP (400 MT'LL, IMCO): 156,0, 148,3, 124,3, 117.8, 117,0, 111,2,
101,3, 85,8, 79,0, 74,7, 70,5, 61,4. BOKX Tr = 1,32 muH.

Honyuenue (3R.4R.5R)-2-(4-amuuonuppoiof[2.1-f]]1.2 4]mpuaszun-7-nn)-3.4-0uc(0eH3MIOKCH )-

5-((6ensnnokcu )MeTwin)rerparuapod ypas-2-oa ¢ npumMenennem LaCls-21iCl

NH,
AN
\ J N
| v

1. TMSCI, PhMgCl, 0°C
2. iPrMgCl, -15 °C

Bno/\(i?éo 3. LaCly-2LiCl, -15 °C

Bn %’)Bn Tre, 20°C

Oll.

[0185] Tloayuanu pactBop 7-uoamuppoio[2,1-f][1,2,4]rpuasun-4-amuna (7,5 r, 28,8 mMmoub,
1,0 sxBuB.) B TT'® (67 mu). PactBop oxnaxknamu no npumepHo 0°C u pobasmsmun TMSCI (3,3
mit, 30,3 mmonb, 1,05 5kBHB.). PeakIMOHHYIO CMeCh MepeMeIlnBaId B TeueHne npumepHo 30
muH, a 3areM paobOasnsiim PhMgCl (2 M B TI'®; 28 wmn, 56,8 mmonb, 1,97 skBuB.) npu
MO /Iep KUBAHUHN BHYTpEHHEH Temmeparypbl Hibke S°C. PeakiiMOHHYIO CMECh BCTPSIXUBAU MPH
npumepHo 0°C B TeueHHe NMPUMEPHO 35 MHH, a 3aTeM OXJaxxaanu 10 npumepHo -15°C. 3arem
nobasmsun iIPrMgCl (2 M B TI'®, 14 mn, 30,2 mmonb, 1,05 3KBHB.) MpU MOANEPKUBAHUH
BHYTpeHHel Temmnepatypsl Huxke npumepHo -10°C. Tlocne npumepHo 15 MUHYT npu IPUMEPHO -
15°C pobGasmsmu LaCls-2LiCl1 (0,6 M B TI'®, 50 wmu, 14,4 mmonb, 0,5 3KkBHB.) Tpu
NOJJEP)KUBAHUN BHYTpPEHHEl Temrieparypbl Hipke mnpumepHo -15°C. PeakuMoHHYKO cMmech

BCTPSIXUBAJIM B Te€UEHHUE NMPUMEpHO 25 MuH npu npumepHo -20°C.

[0186] B ormenmpHON kombe momyuaimu pactBop  (3R,4R,5R)-3,4-Omc(6en3unokcn)-5S-
((6emsmnokcm)mern) nuruapodypan-2(3H)-ona (10,0 r, 23,9 mmons, 0,83 3xBuB.) B TT'D (45
mut). PacTBop oxnaskganu o npuMepHo -20°C, a 3aTeM MepeHOCHIIN B PacTBOP, COAEPIKABLIMNA
peakTuB I'puHbspa, IpU NOANEPKUBAHUU BHYTPEHHEHW TeMmIepaTypbl Hue npumepHo -15°C.
ITonydyeHHyO peakLIMOHHYIO CMECh MepeMeIlnBaiy npu npumepHo -20°C B TeueHue NpUMEPHO

30 mMuH.

Peakumro racunmm 2 M HCI (53 mun) u cmece Harpesanu 1o npumepHo 15°C. Jlobasmsm iPrOAc

(38 Mu1) m paspmensuIM OpPraHMYECKYr U BOIHYK (a3l HukHui BOAHBIN CIOH CIUBAIA H
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BEPXHHUI OPraHUYeCKUH CIION mocyenoBaTenbHO npoMbiBaiu 2,5 mace. % NaHCOs (53 mn), 2,5

macc. % NaHCOs3 (53 mun) u 10 mace. % NaCl (53 mun).

[0187] Opranndeckyro ¢a3y KOHLEHTPHPOBAIH OO NMPUMEPHO 45 My, a 3areM pa30aBisuiu
iPrOAc (75 mu). PacTBOp CHOBa KOHLIEHTPUPOBAIH 10 MPUMEPHO 45 MiI, a 3aTeM pa30aBIisin
iPrOAc (23 mu). PacTBOp KOHLEHTPUPOBAIN 10 IPUMEPHO 45 MII, a 3aTeM (UIBTPOBAIH Uepes3
cnoit nenura. OTGUIBTPOBAHHBIN PAacCTBOP KOHLEHTPUPOBAJIU A0 NMPUMEPHO 26 MI, a 3aTeM
pazbasisuin MTBO (75 mut). Uepes 2 u memyieHHO noOaBisuik rentad (23 Mil) U CYCHEH3UIO
nepeMemnBaid npu npumepHo 25°C B TedeHHe NPUMEpPHO 2 4, a 3aTeM OXJAaXIadu M0
npumepHo -5°C B TedyeHue npumepHo 8 4. TBepable BEIecTBa BbIACIIIN TyTeM (PUIbTPOBAHUS,
U OTQUIBTPOBaHHbIM ocanok nmpombiBain MTBD/renranom (4:1, 23 mu). Tepable BelecTsa
CYLIMJIM B BaKyyMHOH meuu mnpu Temmeparype He Oonee mpumepHo 35°C ¢ monyueHuem
(3R,4R,5R)-2-(4-amunomnuppono|[2,1-f][1,2,4]rpuazun-7-un)-3,4-0uc(6eH3nnokcu)-5-

((GeHzmOKCH )METHIT ) TeTparuapodypan-2-ona.

TIonyuyenue (3R.4R.5R)-2-(4-amunonupponol2.1-f][1.2 4]tpuaszun-7-un)-3.4-6uc(6eH3nI0KCH)-

5-((6enszunokcu)MeTun)rerparuapod ypan-2-oaa ¢ npumeHennem CeCls

HoN
=~ N NH»
\_N. A N
N Ny N
BnO O _o I BnO o \N/J
OH
BnO: :OBn Bn(j 6Bn

[0188] Moammpason (5,02 r, 19,3 mmonb) pactopsiin B TT'® (45 1) 1 pacTBOp OXJIaXKIaIH A0
npumepro 0°C mpu nepemermnBanuu. JloGasmsmn TMSCI (2,04 r, 18,7 mMmonbs) u crycrts
npumMepro 1 9 pobaBmsum  ¢enmwnmarnuiixiaopun (2,0 M B TI'®, 19,9 r, 38,2 mmoub).
PeakimonHyro cmech oxjaxkpanmu g0 npumepHo -20°C  u  MemieHHO  OOaBISITU
u3onpormwMaranixiopun (2,0 M B TI'®, 9,99 r, 20,5 mmons). Cnyctss npumepro 30 mMuH
PEaKLMOHHYI0 CMECh MEPEHOCWIIN B cMech Oe3BoaHoro xjopuna uepus (4,75 r, 19,3 mmonb) B
TI'® (22 r) mpu npumepHo -20°C. Cnycra npumepHo 1,5 4 MeaneHHO A00aBISIM PacTBOP
nmakroHa (6,73 1, 16,1 Mmonp) B TI'® (22 r) W MONYyYEHHYK PEAKIHOHHYI CMECh
nepeMemnBaiu B TeueHue npumepHo 1 4. JloGasmsuiu 2 M HCI (41 1), cMech HarpeBajau 10
npumepHo 15°C u nobasnsuin uzonponmwianerat (35 r). Ciou pa3aensm, U OpraHHYeCKHd CJION

npombiBaiu 2,5% NaHCOs (2 x 40 1), 10% NaCl (1 x 35 r) u KOHIEHTPUPOBAIU 10 00bEMA,
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cocraBysiBuiero mnpumepHo 30 wi. Brocwim  m3omponmnaneratr (44 r) W pacTBOp
KOHLEHTPUPOBAIIN O 00BeMa, cocTapisiBiiero npumepHo 30 mui. BHOCHIN HM30MponuiianeTar
(43 1) 1 pacTBOp KOHLEHTPUPOBAIA IO 00BEMa, cOCTaBisiBLIero npuMmepHo 30 mu. Pacteop
¢unbTpoBaTM M (QUIABTPAT KOHLEHTPUPOBAIH [0 OOBEMa, OCTABJABIIErO NMPUMEPHO 18 ML
Hobasnsmu mpem-Oyrunmverunossiil 3¢up (37 1), a 3aTeM 3aTpaBOYHbIE KPUCTAIUIBI POIYKTA
(10,7 mr). Cnycrs npumepro 14 u pobGasmsnmu sH-rentad (10,5 1), 1 cMech OXJaxkmanu 10
npumepHo -5°C u ¢unbTpoBanmu. TBepapie BellecTBa NPOMBIBAIN Hpen-0yTUIMETUIIOBBIM
sdupom (9 r) npu npumepro -5°C u cymmnm nox BakyyMoMm npu npumepHo 34°C B TedeHune

MIPUMEPHO 15 4 ¢ mOJyuYeHreM yKa3aHHOIO NMPOAYKTA.

Honyuenue (3R.4R.5R)-2-(4-amunonuppoiof[2.1-f1[1.2 4]rpuazun-7-mn)-3.4-0uc(OEH3MIOKCH )-

5-((6enzunokcu)Metu)rerparunpodypan-2-ouaa ¢ npuMmenenueM CeCls u iPrMgCl-LiCl

H,N
=" N NH,
\_N. A N
N \ v N
BnO O0_o I BnO o) \N/J
—_—
OH
BnO: :OBn Bn(j 6Bn

[0189] Hoamwupaszon (5,03 r, 19,3 mmosb) pactopsiiu B TI'® (45 r) U pacTBOP OXJIAXKIAIH 10
npumepro 0°C mpu nepememuBanuu B atMmocdepe Nz (r). Hobasmsuim TMSCI (2,06 1, 19,0
MMOJIb) U crycTs mpuMepHo 1 1 mobasnsmu penunmaruuiixiopun (2,0 M B TT'®, 20,23 r, 38,8
MMOJIb). PeakunonHy0 cmech oxyaxgand 10 npumepHo -20°C u MenneHHO A00aBJIsIIH
KOMILJIEKC HM30IMpOonmIMarHuiixiaopuga-xuopuaa gutus (2,0 M B8 TI'®, 15,37 r, 21,0 mmoub).
Cnycrts npuMepHO | 9 peaklIMOHHYIO CMeCh MEPEHOCHIIN B cMech xyopuaa uepwus (4,77 r, 19,4
mmoib) B TI'® (22 1) mpu mpumepno -20°C. Cnycts npumepHO | 4 MeayeHHO A00aBIISIIH
pactBop naktoHa (6,75 r, 16,1 mmonp) B TI'® (23 r), U MOJIYYEHHYIO PEAKLHOHHYIO CMEChH
nepeMemuBaiu B TederHue npumepro 1,5 4. Jlobasmsmu 2 M HCI (40 1), cMech HarpeBaiu a0
npumepHo 15°C u nobasnsuin uzonponmwianerat (35 r). Ciou pa3aensm, U OpraHHYeCKUid CJIoU
npombiBasn 2,5% NaHCOs3 (2 x 40 1), 10% NaCl (1 x 36 r) 1 KOHIEHTPUPOBAIU IO 00bEMa,
coctaysiBuiero npumepHo 30w JoOaBmsim  m3ompommnauerat (44 r) M pacTBOp
KOHLEHTPUPOBAJIM 0 o0BeMa, coctaBisiBiiero mnpumepHo 30 mut. Pacteop ¢uimbTpoBamu u
($UIbTPAaT KOHLEHTPUPOBAIN O 00BEMa, COCTABIABIIEro npuMepHO 18 mi. Jlobasmsiu mpem-
Oyrunmerunosslil 3¢up (37 r), a 3aTeM 3arpaBouHble KpucTaywisl npoaykra (10,5 mr). Crnycrs

npumepHo 14 4 pobaensimm w-rentad (11 r), m cMmech oxnaxpganu 0 npumepHo -5°C u
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¢unbTpoBann. TBepable BeliecTBa NMPOMBIBAIU Mpem-OyTUIMETWIOBBIM 3dupoM (9 1) mpu
npuMepHo -5°C U cymuiau noa BakyyMoM Ipu npumepHo 34°C B TeueHue npumepHo 15 4 ¢

MOJIyYE€HUEM YKa3aHHOTO MPOAYKTA.

Honyuenue (3R.4R.5R)-2-(4-amunonuppoiof[2.1-f]1]1.2 4]mpuaszun-7-nn)-3.4-0uc(0eH3MIOKCH )-

5-((Censnnokcu)Metwi)rerparuapod ypad-2-oya ¢ npuMmenenueM Y Cls

HoN
= \N NH2
N\ Z NN
. A,
I

BnO O_o N=
OH

Bn Bn Bn(j 6Bn

O
o

[0190] HMonmupason (4,99 r, 19,2 mmons) pactBopsuii B TT'® (44 r) u pacTBOp OXJIaXIadl 10
npumepHo 0°C mpu nepememmBanun. J{obasmsmu TMSCI (2,45 mi, 19,4 mMonb) u cnycTs
npumepHo 30 MuH noGasnsim pernnamarauixiaopun (2,0 M B TI'®, 20,29 r, 39,0 Mmoib).
Peakumonnyro cmech oxyaxkpgand g0 npuMmepHo -20°C  uw  MemneHHO — 10OaBIISLUTH
uzonponuwiMarauiixaopun (2,0 M B TI'®, 9,85 r, 20,1 mmons). Cnycts npumepro 30 MuH
PEAKLIMOHHYIO CMECh IEPEHOCHIIA B CMeCh 0e3BOIHOTO XJjopuaa utrpus (3,76 r, 19,3 MMmodb) u
naktoHa (6,68 r, 16,0 mmons) B TI'® (24 r) npu mpumepno -20°C. Cnycts mpumepHo 2,5 9
nobasmsmn 2 M HCl (30 1), cmech HarpeBamu no mnpumepHo 15°C wu  poGamnsiu
uzonponwianetat (22 r). Ciou pa3aensiii u Opranndeckuii cioi npomsiBau 2,5% NaHCOs (2
x 40 1), 10% NaCl (1 x 35 r) 1 KOHUEHTPUPOBAIH IO 00BEMA, COCTABJISIBLIETO MPUMEPHO 30 MII.
Brocunu m3onponunanerat (44 r) u pacTBOp KOHLEHTPUPOBAIU O O0BEMA, COCTABJISBLIETO
npumepHo 30 mut. BHocuu usonponunanerar (45 r) u pacTBOp KOHLIEHTPUPOBANIU 10 00beMma,
coctassiBiero npumepHo 30 mi. PactBop ¢uibTpoBanu U GUIBTPAT KOHLIEHTPHUPOBATH IO
obbema, cocrapisiBmero npuMmepHo 18 mut. Jlobasnsmu mpem-Oytunmvermnossiid a¢up (37 1), a
3areM 3aTpaBouHble Kpuctauiel npoxnykra (11,5 mr). Cnycrs nmpumepno 1 4 mobaBisui H-
rentad (15 mu), U cMech oxyaxzaanu A0 npuMepHO -5°C U BCTPAXUBAIN B TEUCHHUE TIPUMEPHO
17 4. CycneHsuro (GUIBTPOBAIM W TBEPAbIE BELIECTBA IPOMBIBAJI CMECBIO mpen-
OyrunmerunoBoro s¢upa (8 r)/u-renrtana (2 r), NpenBapUTENIbHO OXJIAXKIEHHONW IO PUMEPHO -
5°C. Tlony4yeHHble TBepAble BelleCTBa CYIINUIM MO BaKyyMOM Ipu npumepHo 34°C B TedeHue

MPUMEPHO 22 4 C NOJYyYEHUEM YKa3aHHOIO NMPOAYKTA.
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Honyuenue (3R.4R.5R)-2-(4-amunonuppouiof2.1-f]]1.2 4]mpuazun-7-mn)-3.4-0uc(OeH3MIOKCH)-

5-((0enznnokcu)Merw)rerparuapod ypad-2-ouaa ¢ npumeneaueMm NdCls

HoN

= \)N

N\ p
NoN

|

BnO

Bné E)Bn Bné E)Bn
[0191] HMoamwmpason (5,02 r, 19,3 mmonb) pacteopsinu B TI'® (38 r) u pacTBop oxja)knaiu a0
npumepro 0°C mpu nepemermnsanuu B atmocdepe Nz (1). Hobasmsiin TMSCI (2,45 mo, 19,4
MMOJIb) U crycTs ipuMepHo | 1 nobasmsmu penunmarauiixiopun (2,0 M B TT'®, 19,75 r, 38,0
MMOJib). PeakIMoHHYI0 cMech oxnaxkpamu a0 npumepHo -20°C u MemjeHHO n00aBIsLIN
nsonponmwiMarnuiixygopua (2,0 M B TI'®, 940 r, 19,2 mmons). Cnyctss nmpumepro 1,5 4
PEaKLMOHHYID CMeCh TMEPeHOCHSIM B cMech Oe3BomHoro xjopupa Heogmma (III) (4,03 r,
16,1 mmonb) u naktoHa (6,70 r, 16,0 mmone) B TI'® (22 r) mpu nmpumepHo -20°C. Croycts
npuMepHo 1,5 4 peakunoHHyI0 cMech Harpesaiu 10 -10°C u eme yepes 2 4 nodasism 2 M HCI
(36 1). Cmech HarpeBanu no npumepHo 15°C m mobaismn mzonpomnumnanerar (23 r). Cion
paznensuiu, 1 opraundeckuii ciaoi npombiBaiu 2,5% NaHCOs (2 x 44 1), 10% NaCl (1 x 41 r) u
KOHLIEHTPUPOBAJIM 1O 00BbeMa, COCTaBIsBIIEro npumepHo 30 mui. BHOCHIM HM30MpONUIanerarT
(44 T) M pacTBOp KOHLEHTPUPOBAIU MO 00BEMa, COCTaBIsiBIIEro mpumepHo 30 mu. BHocwm
usonponuianerar (45 r) U pacTBOP KOHLIEHTPUPOBAU OO 00bEMa, COCTABJISIBIIETO MPUMEPHO
30 mu. PactBOop ¢uibTpoBaiM U (UIBTPAT KOHLEHTPUPOBAIH IO OOBEMa, COCTABJSBLIETO
npumepHo 18 mi. JloGasisuin mpem-OytunmerunioBeiid 3¢up (37 r), a 3areM 3aTpaBOYHbBIE
kpucrajuiel npoaykra (11,9 mr). Cnycrs npumepro 1 4 nobasnsum #-rentas (15 M) u cmech
oxJlaxknanu ao mnpumepHo -5°C u BeTpsixuBanu B TedeHue npumepHo 15 4. Cycnensuro
(buIbTpOBANM W TBEpABIC BEIIECTBa MPOMBIBAIN CMECBIO mpem-OyTunmernioBoro >¢gupa (8
r)/n-renrana (11 r), npenBapuTenpbHO OXJIaKAeHHOH 10 puMepHo -5°C. TlonydeHHbIe TBEpIbIe
BElIeCTBa CYLIWIM IOA BakyymMoM npu npumMepHo 34°C B TeueHue npumMepHo 25 9 ¢

MOJIyYE€HUEM YKa3aHHOTIO MTPOJYKTA.

THoayueHnue (2R.3R 4R .5R)-2-(4-amunonuppono|2.1-f][1.2 4]rpuaszus-7-un)-3.4-

ouc(bensmwiokcn)-5-((bensmwiokcu )MeTun ) rerparuapod ypad-2-kapOoOHUTPUIA
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TOY
TMSCN

TMSOTf

CH,Cl,
40 °C

Y

BnO

[0192] B npeaBapuTenpHo  oxnaxnaeHHsli  (-40°C)  pactBOp (3R,4R,5R)-2-(4-
amuronmppono[2,1-f][1,2,4]tpuazun-7-un)-3,4-0uc(OeH3UN0KCH)-5-

((6emsunokcu)merun)rerparuapodypan-2-ona (10,0 rpammos, 18,1 mmons, 1,0 sxBuB.) B JIXM
(100 M) BHOCUIH TPUPTOPYKCYCHYIO KUCITOTY (6,19 rpamma, 54,3 mmons, 3,0 5KBUB.), a 3aTeM
npeaBaputenpbHo oxjaxaeHHbi (-30°C) pactsop TMSOTY (24,1 rpamma, 108,6 mMmomsb, 6,0
skBuB.) u TMSCN (10,8 rpamma, 108,6 mmonb, 6,0 skxBuB.) B JAXM (50 wmu) mpu
NOJ/IeP’)KUBAHUN BHYTPEHHEHW Temreparypel Hmke npumepHo -25°C. PeakImOHHYIO cMech
BCTPSIXUBAJIU NP TeMIiepaType Huxke npumepHo -30°C B TeyeHue He MeHee 10 MUHYT U racuiu
B IPEBAPUTENIBHO OXJakaeHHoM (mpumepHo -10°C) pacrBope 20 macc. % KOH B Bogme (120
mi). JIByx(dasHyr0 cMmech HarpeBaiu A0 TeMIEpaTypbl OKpykaromied cpeabl. OpraHudeckuit
cnoit ornessmn u npombiBaiu 10 mace. % NaCl B Bome (3 X 50 mun). Opranudeckyroo ¢asy
(UNbTPOBAIHM, KOHLUEHTPUPOBAIH MO BaKyyMOM 10 mpumepHo 50 mu, CHOBa pa30aBiisuiu
tonyosioM (200 MJ1) MU KOHLEHTPUPOBAIU moxa BakyymMoMm 1o 140 mi mpu npumepno 50°C. B
pactBop BHocwim 3arpaBky (2R,3R,4R,5R)-2-(4-amunonuppono[2,1-f][1,2,4rpua3un-7-mn)-
3,4-6uc(bensmnokcn)-5-((6ensmnokcu)merun)rerparuapod ypan-2-kapOoHUTpHIA npu
npumepHo 55°C. Cmech BeTpsixuBanu npu npumepHo 55°C B TeueHHE NPUMEPHO yaca U
oxyaxxpanmu 10 npumepHo 0°C B TeyeHue mpumepHO 6 4yacoB. TBepnable BELIECTBA BBIAEISUIH
nyTeM (UIbTPOBAHUS U OT(PHIBTPOBAHHBIA OCAIOK MPOMBIBAIH ToyojoM (30 mur). TBepueie

BelIeCTBa CYIINIU MO BaKyyMoM npu npumepHo S0°C.

Tloayuenue (2R.3R 4R .5R)-2-(4-amuuonuppono|2.1-f][1.2 4]rpuaszun-7-un)-3.4-

ouc(bensmwiokcn)-5-((6ensmwnokcu )MeTun )rerparuapod ypad-2-kapOOHUTPHUIA € IOMOLIBI)

XHUMHWH HEMNPEPBIBHBIX IMTOTOKOB
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BnO

[0193] PactBOpBI (3R,4R,5R)-2-(4-amunonuppono[ 2,1-f][1,2,4]rpuazun-7-un)-3,4-
ouc(bensunokcn)-5-((0ensunokcu)mermn)rerparuapodypan-2-ona (23,0 r B 460,07 r AXM),
TMSOTS (55,81 r B 138,07 r AXM) u TMSCN (25,03 r B 138,10 r IXM) ¢ moMOIIBIO Hacoca
IIOCJIEIOBATENBHO NOJaBANU B TPyOuaThlil peakTop npu npumepHo -40°C. PeakuinonHyo cmech
cobupanu B KonOy, HAXOMUBINYIOCS HA JeAsHOW Oane, comepxkauieli 20% BOIHBIN pacTBOp
KOH (46,91 r KOH u 210 r Bozasi). Cjiou pa3nessiii U OpraHHYeCcKyro a3y MmocjaeoBaTeIbHO
npombiBaiin 10% BoxubiM pactBopoM KOH (10 r KOH u 90 ma Bomer) u 10% coneBbiM
pactBopoM (2 x 100 r). Opranuueckyro a3y KOHLEHTPUPOBAIH O] BAKYYMOM JI0 IIPUMEPHO 4
00BEeMOB, BHOCHJIM HU30MPONwiIoBbld crmupT (162,89 r) M cMech KOHLEHTPUPOBAIH IOX
BakyyMoM a0 mnpumepHo 10 obwvemoB. CopepikuMoe HarpeBaiu 10 npumepHo 60°C, 3atem
nosoawu a0 npuMmepHo 0°C B TeueHue npuMepHo 6,5 4 u BeTpsixusainu npu npumepHo 0°C B
TeueHue npumepHo 15,5 u. TlonydeHHyI0 CyCHeH3uK0 (UIBTPOBAIM, TBEPIbIC BEINECTBA
MPOMBIBAJIM M30MPOMMWIOBEIM criupToM (61,79 1), a 3atem cyurwu npu npumepno 50°C mpu

MOHUKCHHOM AaBJICHHUU B TCUCHUEC HOYHU C NIOJYUCHUEM YKA3aHHOI'O IIPOAYKTa.

Tonyuenue (2R, 3R, 4S. 5R)-2-(4-amunonuppouno| 1.2-f1[1.2.4]tpuasun-7-uin)-3.4- IMrHApOKCHU-

S5-(runpokcumMmermn)rerparnapodypan-2-kapOoHUTPUIA

1) BCls, CH,Cl,, 20 °C

-

2) MeOH, KQCO3

[0194] TpubGensunuuanonykieodun (48,8 r, 86,9 mmomp, 1,0 3KBUB.) pPacTBOPSUIH B

6e3sogaoM CH2Clz (244 min) u oxnaxkaanu 1o npuMepro -20°C. TTo karisim 1o0asisiin pacTBOp
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BCl; (IM B CHxClz, 295 mn, 295 mmonb, 3,4 5KBUB.) NpH NOAACPKMBAHWU BHYTPEHHEH
TemnepaTypsl Huke npuMepHo -15°C. Tlocne nobaBneHus: peakLIHOHHYIO CMECh ITEePEMEIINBAIIH
B TeueHne 1 4 mpu mnpumepHo -20°C. Ilo xammsam nobasmsuim MeOH (340 wmu) mpwu
NOJ/IeP’)KUBAHUHN BHYTpeHHEN Temriepatypsl Hike -15 °C. TlonaydeHHBIH pacTBOp MOABEpraiu
JUCTWILINUU [0 NpuMepHo 250 My, 3aTeM CHOBa momnosHAnu npumepHo 250 ma MeOH.
IlonyueHHbIN pacTBOp CHOBA MOABEPrajiv AUCTWUISILUUA A0 NpuMepHO 250 M, 3aTeM CHOBa
nonojiHsnu npumepHo 250 mn MeOH u, HakoHel, noABepraiyu JUCTUIUIILUYN 10 IpUMepHO 125
mi. Jobasmsm Bomy (125 mum), a 3arem pactBop KoCOs (20 macc. % B Bome, 125 mm).
IIposepsinmu pH n obHapyxuBany, uyto 3Hadenue pH cocrasnsno ~3. Jlobasmsiiu pactsop K2COs
(20 macc. % B Boze, 50 M) u obHapy>kuBany, 4o 3HaueHue pH cocrasisuio ~8. ITonyueHHyIO
CYCIIEH3UIO NepEeMEIINBaI B TeU€HHE HOYH, 3aTeM (pUiIbTpoBaiu U mpombIBaiIu Bogoi (50 mu)
1 MeOH (50 mu). Biasxublit 0T UIBTPOBaHHBIN OCaAOK NPOAYKTA CYIIMIN NpH nmpumepHo 40°C
B Teuenue Houn. 'H SIMP (300 MI', D,0) § 7,96 (s, 1H), 7,20 (d, J= 4,8 T'y, 1H), 6,91 (d, J =
4,8 T'y, 1H), 4,97 (d, J = 4,4 I'y, 1H), 4,56-4,62 (m, 1H), 4,08-4,14 (m, 1H), 3,90 (dd, J = 12,9,
2,4Tu, 1H), 3,70 (dd, J = 13,2, 4,5 'y, 1H).

TIpumep 11. (2S)-m3onponmia-2-((((2R.3S.4R.5R)-5-(4-amunonuppoao|1.2-f]]1.2.4] tpuazun-

7-u)-S-unano-3,4-1uruapoxcurerparnapodypan-2-uwia)mMerokcu)(penokcu)-

dochopnnamuno)nponanoar (Coennnenue 8)

[0195] Hyxneosun 1 (45 mr, 0,15 mmons) pactBopsiin B O6e3pogHoM tpumeruidocdare (0,5
MJT) B pacTBOp mepemernnBaiu B armocdepe N (1) nmpu npumepro 0°C. K pacTBopy nodasiisuiu
metummmugason (36 wmkin, 0,45 mmonb). Xnopdochopamumar C (69 wr, 0,225 mmonb)
pactBopsuiu B Oe3BomHOM TI'® (0,25 M) m mo KamisiM AOOABJSUTH K CMECH, CONIep KaBIlel
Hykieosun. Korma peakums 3aBepimanace, 4to ObUTO omperneneHo mnocpencrsoM JKX/MC,
peakiuoHHyI0 cMech pa3baBisuii EtOAC ¥ MpOMBIBAIM HACHIIEHHBIM BOJHBIM PacTBOPOM

NaHCOs, wnaceimenHbeiM NaCl, cymmmm  Haxg  OesBomHbiM  NapSQs,  dunbTpoBaM U
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KOHIICHTPUPOBAIM TPU TOHWKEHHOM naBieHnd. OCTaTOK MoaBeprain xpomarorpadguu Ha
cunukarene npu smoupoBannu 0-5% MeOH B CH:Cly, a 3arem mpemaparuBnoit BOXKX ¢
nojlydeHueM ykasanHoro npoaykra. 'H SIMP (300 MI'u, CD30D) & 7,95 (m, 1H), 7,31-6,97 (m,
7H), 4,94 (m, 1H), 4,78 (m, 1H), 4,43 (m, 3H), 4,20 (m, 1H), 3,80 (d, 1H), 1,30-1,18 (m, 9H).
SIP AMP (121,4 MTI', CDsOD) § 3,8. XKX/MC m/z 561,0 [M+H], 559,0 [M-H].

IIpumep 12. (2S)-2-3tHaovruia-2-((((2R,3S.4R.5R)-5-(4-amunonuppo.Jiof1.2-

f1[1.2.4]Tpua3zun-7-ua)-S-uuano-3.4-Auruapokcurerparuapodypas-2-

ummMetorcu)(denokcn)pochopunamuno)nponanoar (Coenunenue 9)

[0196] Coenunenrie 9 MOKHO MOJYYUTh HECKOJIBKUMH CIIOCOOAMH, OMTMCAHHBIMHU HITXKE.

Meronuka 1

[0197] VxkazanHoe coenunenne nonydanu u3 CoeguHenus 1 u xnopuaara B cornacHo Tomy
e crocody, 4To B ciydae monydeHus coeaunenus 8. 'H IMP (300 MI'u, CDsOD) & 7,87 (m,
1H), 7,31-7,16 (m, 5H), 6,92-6,89 (m, 2H), 4,78 (m, 1H), 4,50-3,80 (m, 7H), 1,45-1,24 (m, 8H),
0,95-0,84 (m, 6H). *'P SIMP (121,4 MTI', CDs0D) & 3,7. XKX/MC m/z 603,1 [M+H], 601,0 [M-
H].

MeTtonuka 2
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[0198] (25)-2-3THA0YyTHI-2-(((((2R,3S,4R,5R)-5-(4-amunonuppo.io|2,1-f][1,2,4] Tpuazun-
7-un)-S-unaHo-3,4-1UrupoKcuTeTparuapopypan-2-
WiI)MeTokcH)((peHokcH)(Ppochopua)aMHUHO)IPONAHOAT. (25)-2-3Trnbyrrn-2-(((4-
HuTpodeHokcH )(penokcu)pochopmn)amuno)nponanoar (1,08 r, 2,4 MMOIb) pacTBOPSIIN B
6e3sogaoM [IM®PA (9 mi) u nepemennBany B aTMocepe a3oTa Ipyu KOMHATHOM TeMIlepaType.
K peakunonnoii cmecn oxHoi mopumed nodasmsuu (2R,3R,4S,5R)-2-(4-amuaonuppono[2,1-
f][1,2,4]rpuasun-7-nn)-3,4-1Uru1poOKCU-5-(THAPOKCUMETHI ) TETPAruaApodypaH-2-KkapOOHUTPHII
(350 wmr, 1,2 mmonb). 3areM K pEakIMOHHOW CMECH IO KaruisiM IOOaBJIsIM PacTBOpP TPeT-
Oyrunmarnuiixiaopuga B TI'® (1 M, 1,8 miu, 1,8 mmonb) B TedueHue mpumepHo 10 MuHYT.
PeakunoHHYI0 CMeCh NEepeMeIlnBajId B TE€YEHHE NMPHUMEPHO 2 4, IMOCJE Yero pPeaklUOHHYIO
cMmech pasdaBnsiam sTuinaneratoM (50 M) ¥ IPOMBIBANIM HACBHIIIEHHBIM BOJHBIM PacTBOPOM
Ouxapbonara Hatpust (3 x 15 M), a 3aTeM HACHIIEHHBIM BOAHBIM PACTBOPOM XJIOPUAA HATPHS
(15 mur). OpraHuuecKuii CJIOH CyIIUIA HaJ O€3BOAHBIM CYJb(HATOM HATPUS U KOHLIEHTPUPOBAJIH
IpU TIOHIDKEHHOM JiaBieHuu. IlomydeHHOe Macio O4MINAIM C NPUMEHEHHEM KOJIOHOYHOM
xpomarorpaduu Ha cunukarene (0-10% MeOH B IXM) ¢ nonyuenuem (2S)-2-3TunOyTun-2-
(((((2R,3S,4R,,5SR)-5-(4-amunonuppoino[ 2,1-f][ 1,2,4 ] rpuasun-7-un)-5-unaHo-3,4-
auruaApoxkcuTeTparuapodypan-2-un)metokcu )(peHokcu)pochopun)amuHo)nponanoata (311
mr, 43%, 1:0,4 nuacrepeoMepHasi cMech 1o atomy (ochopa) B BHIe TBEPAOIO BeliecTBa 0eoro
usera. 'H SIMP (400 MI'u, CDs0D) § 7,85 (m, 1H), 7,34-7,23 (m, 2H), 7,21-7,09 (m, 3H),
6,94-6,84 (m, 2H), 4,78 (d, J = 5,4 T'u, 1H), 4,46-4,33 (m, 2H), 4,33-4,24 (m, 1H), 4,18 (m,
1H), 4,05-3,80 (m, 3H), 1,52-1,39 (m, 1H), 1,38-1,20 (m, 7H), 0,85 (m, 6H). *'P SIMP (162
MTI'y, CD30D) & 3,71, 3,65. XX/MC m/z 603,1 [M+H], 600,9 [M-H]. BOXX (rpaguent 2—98%
MeCN-H>O ¢ 0,1% T®VY B kayectBe MoaudukaTtopa B TedeHue 8,5 MuH, 1,5 MJI/MUH, KOJIOHKA:

Phenomenex Kinetex C18, 2,6 mxm 100 A, 4,6 x 100 Mm) 7z = 5,544 mun, 5,601 MuH.

Pasnenenue (S) u (R) nuacrepeomMepos

[0199] (2S)-2-3TunOyTun-2-(((((2R,3S,4R,5R)-5-(4-amunonupporno[2,1-f][1,2,4]tpuazun-7-
W1)-5-unaHo-3,4-TuruapokcuTeTparuapodypan-2-

wi)MeToKcH )((peHokcn)pochopriT)aMIHO )TPOTTAHOAT pacTBOPSUIIH B ALlETOHUTPHIIE.
ITonyueHHBIH pacTBOp BHOCWIM B XupayibHyl KonoHKy Lux Cellulose-2, ypaBHOBeleHHYO
ALETOHUTPUIIOM, U 3JIIOUPOBAITU M30KPATUYECKUM alleTOHUTpUioM/MeTaHosioM (95:5 06./00.).
IlepBblii mr0MpyeMBbIil THACTEPEOMEP UMEN BPEMsl yAEPKUBAHMs, COcTaBisaBluee 17,4 MuH, u

BTOPOH 3JIIOUPYEMBIN AUACTEPEOMEP UMEJ BpEMS yAEPKUBaHUs, COCTaBisABLIee 25,0 MUH.
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[0200] Ilepssbril ssoupyemMsblil quactepeomep npencrasisier codboi (S)-2-stundytui-2-(((R)-
(((2R,3S,4R,5R)-5-(4-amunonmppono[ 2,1-f][ 1,2,4] Tpuaszun-7-un)-5-unano-3,4-

OUTHIPOKCUTETpAruapodypaH-2-mi)MeTokcH )(heHokcH )Pochopr)aMuHO ) TPONIaHOAT:

'H SIMP (400 MI'u, CD;0D) & 8,05 (s, 1H), 7,36 (d, J = 4,8 T, 1H), 7,29 (wmmp. 7, J = 7,8 Twy,
2H), 7,19-7,13 (m, 3H), 7,11 (d, J = 4,8 T'n, 1H), 4,73 (d, J = 5,2 T'n, 1H), 4,48-4,38 (m, 2H),
4,37-4,28 (m, 1H), 4,17 (t, /= 5,6 I'u, 1H), 4,08-3,94 (m, 2H), 3,94-3,80 (m, 1H), 1,48 (cen, J
=12,0, 6,1 I'u, 1H), 1,34 (n, J=7,3 'y, 4H), 1,29 (d, /= 7,2 T'y, 3H), 0,87 (t, /= 7,4 T'y, 6H).
31 SIMP (162 MT'n, CD3;0D) & 3,71 (c). BDXKX (rpanuent 2-98% MeCN-H»0 ¢ 0,1% T®VY B
KayecTBe Monudukatopa B Tedenue 8,5 muH, 1,5 mu/muH, kononka: Phenomenex Kinetex C18,

2,6 mkm 100 A, 4,6 x 100 MM) fr = 5,585 MuH.

[0201] Bropoii amoupyembiii quacrepeomep mnpencrapisieT coboit (S)-2-3tundytun-2-(((S)-
(((2R,38,4R,5R)-5-(4-amunonmppono[ 2,1-f][ 1,2,4] tpuasun-7-un)-S-unaHo-3,4-

OUTHIPOKCUTETpAruApodypaH-2-min)MeTokcH )((heHOKCH )PochOoprT)aMUHO ) TPONAHOAT:

'H SIMP (400 MI', CD;0D) & 8,08 (s, 1H), 7,36-7,28 (m, 3H), 7,23-7,14 (m, 3H), 7,08 (d, J =
48T, 1H), 4,71 (d, J=5,3 'y, 1H), 4,45-4,34 (m, 2H), 4,32-4,24 (m, 1H), 4,14 (t, /=58 'y,
1H), 4,08-3,94 (m, 2H), 3,93-3,85 (m, 1H), 1,47 (sep, /= 6,2 T'u, 1H), 1,38-1,26 (m, 7H), 0,87
(t,J=17,5 'y, 6H). *'P AMP (162 MI'y, CDs0D) & 3,73 (c). BOXX (rpaguent 2-98% MeCN—
H,O ¢ 0,1% T®Y B kauectBe momudukaropa B TeueHue 8,5 mMuH, 1,5 MII/MUH, KOJIOHKA:

Phenomenex Kinetex C18, 2,6 mxm 100 A, 4,6 x 100 mMm) 7z = 5,629 muH.
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IIpumep 13. (2S)-3tra-2-((((2R.3S.4R.5R)-5-(4-amunonuppo.Jo|1.2-f][1.2.4]rpuazuu-7-ua)-

S-umnano-3.4-aurnapoxkcurerparuapodypan-2-

unmmMetokcu)(denokcn)pochopunamuno)nponanoar (Coenunnenue 10)

[0202] ITonyuenue (2S)-3tun-2-(((((2R,3S,4R,5R)-5-(4-amunonuppono[2,1-f][1,2,4]rpuazun-7-
w1)-5-unuaHo-3,4-TuruapoKcuTeTparuapodpypan-2-

mi)MeToKkcH )((peHoken )pochopuiT)aMHHO)IPOTTaHOATA OMTUCAHO HUXKE.

Mertoauka 1. IToayueHue ¢ npuMeHeHneM XJjopuaara A

o)

[0203] VxkazanHoe coeguHeHue noiydanu u3 Coemunenus 1 u xjopunara A ¢ MPpUMEHEHHEM
TOroO e crocoba, 4To U B cjlydae moiydeHus coemunenus 8. 'H IMP (300 MI'u, CDsOD) &
7,95 (m, 1H), 7,32-6,97 (m, 7H), 4,78 (m, 1H), 4,43-4,08 (m, 6H), 3,83 (m, 1H), 1,31-1,18 (m,
6H). *'P IMP (121,4 MI'u, CDs0D) & 3,7. XKX/MC m/z 547,0 [M+H], 545,0 [M-H].

Meronuka 2. IToayueHue ¢ mpuMeHeHrneM HUTpoOen3oibHoro Coenvnenus L

t-BuMgCl

T
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[0204] Coenunenne 1 (50 mr, 0,17 mmonb) pactBopstit B NMP-TI'® (1:1 mun) u oxiaxkaainu
Ha senstHol Oane. 3atem mobasmsm tBuMgCl (0,257 mi, 0,257 MMOb) B T€YEHHE TPUMEPHO S
muH. [lomydeHHON cMecH naBanyd BO3MOXKHOCTh HArpeThCsl O KOMHATHOM TeMIepaTrypbl U
YKa3aHHYI0 CMeCh NepeMeIInBaii B TeueHue npumepHo 30 MuH. 3aTeM I00aBIsIIA PacTBOP
coenunaenus L (momyuenHoro coriacHo US20120009147, 74,6 mr, 0,189 mmonb) B TT'® (2 mu).
Cnycrst npumepHO 30 MMH peakIMOHHYIO cMech ouumanu ¢ nomoibo BOXKX (ot 10 o 80%
alleTOHUTPUJIA B BOZE) C TOJyYE€HHEM COeNuHEHHs 29 B BHJE TBEPAOrO BELIECTBA JKEITOrO
uBera. TBepaoe BELIECTBO MAOMOJHUTENbHO OYHINATN C MOMOLIBIO XpoMarorpaduu Ha
cunukaresie (ot 0 10 20% MeOH B JIXM) ¢ nosyuenuem coenunenus 29. 'H SIMP (400 MI'w,
CDs0D) 6 7,76 (d, J = 6,0 'y, 1H), 7,25-7,14 (m, 2H), 7,11-6,99 (m, 3H), 6,87-6,72 (m, 2H),
4,70 (d, J= 5,4 'y, 1H), 4,39-4,24 (m, 2H), 4,20 (dddd, J=9,7, 7,9, 5,1, 2,8 'y, 1H), 4,10 (ar,
J=12,8, 5,5 Ty, 1H), 4,06-3,91 (m, 2H), 3,72 (nax, J = 14,3, 9,3, 7,1 I'y, 1H), 1,17 (dd, /=171,
1,0 T, 1H), 1,14-1,06 (m, SH). *'P SIMP (162 MI'u, CDsOD) § 3,73, 3,68. MC m/z = 547
(M+1)*.

IIpumep 15. (2S.2'S)-guyTii-2.2'-((((2R.3S.4R.5R)-5-(4-amuHonuppo.iof1.2-

f1[1.2.4]Tpua3zun-7-na)-S-uuano-3.4-AurnapokcuTerparuapodypan-2-

unmmMerokcu)dochopui)ouc(azaneaunn)aunponanoar (Coenunenne 12)

1) PO(OMe)s, POCl; A &
o I
2) AlaOEt-HCI TOA O iN-R-0
NH
s
1 12

[0205] Hyxneosun 1 (14,6 mr, 0,05 mmous) pactBopsutn B 0e3BopHOM Tpumetnidocdare (0,5
MJT) 1 iepeMemuBaiu B armocdepe N> (1) mpu komHaTHOH Temnepatype. JJodasnsaun POCls (9,2
MK, 0,1 MMOJb) M TONYYEHHYIO CMECh NEpEeMEINNBAIA B TEYCHHE MPHUMEpHO 60 MHH.
JloGaBJisuiu TUAPOXJIOPHU STHIIOBOTO 3(dupa ananuHa (61 mr, 0,4 mmonb), a 3aTtem EtsN (70 Mk,
0,5 mmonb). IlonmyueHHYIO CMecCh TMepeMeIlnBajId B TEUYEHHE MpUMEpHO 15 MuH, a 3aTeMm
nobasmsimn  gononHuTenbHbI EtsN (70 mkn, 0,5 mmonb) ¢ momyueHuem pH pactBopa,

cocrasisiBuiero 9-10. IlonydeHHyr0 CMeCh mepeMellnBalId B T€UEHHE NMPUMEPHO 2 4, a 3aTeM
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pasbaBmsuin  EtOAc, mpombiBanu HachlIleHHBIM BOAHBIM pactBopoM NaHCOs, a 3artem
HachIEeHHBIM BOHBIM pacTBopoM NaCl. Opranndeckwuii cioii cymuian Haa 0e3BoaHbM NazSOq
U KOHLEHTPUPOBAIN TPHU TOHIKEHHOM naBieHnu. OCTaTOK NOABEPraiiy IpernapaTHBHOM
BOXX (xononka ¢ ¢asoii Cis) ¢ monyueHuem ykasanHoro npoaykra 12. 'H SIMP (400 MI'L,
CDs0D) 6 8,13 (s, 1H), 7,41 (d, J=4,8 'y, 1H), 7,18 (d, /= 4,8 I'y, 1H), 4,78 (d, J = 5,6 T'y,
1H), 4,36 (m, 1H), 4,25-4,08 (m, 7H), 3,83 (m, 2H), 1,33-1,23 (m, 12H). *'P SIMP (121,4 MI'L,
CDs0D) & 13,8. XKX/MC m/z 570,0 [M+H], 568,0 [M-H].

IIpumep 18. S.S'-2.2'-((((2R,3S.4R.5R)-5-(4-amunonuppo.io|1,2-f]1[1.2.4] tpua3zun-7-mn)-5-

HHAHO-3.4-1MruApoKcuTeTparnaApodypan-2-mimerokcu)docdopuia)ouc(okcn)ouc(3TaH-

2, 1-nuna)ouc(2,2-numernyanponanruoar) (Coenunenue 15)

[0206] Hyxkneosun 1 (0,028 r, 0,096 mmonb) pactBopsuti B Tpumetidochare (1 m).
PeakinonHyro cMech nepememuBainu B N» (T), a 3atem obpadareiBanu 1H-terpasonom (0,021 T,
0,29 mmounb). Peakimonnyro cmech oxjaxknanu 1o 0°C u mobasmsu docdan (Nucleoside,
Nucleotides, Nucleic acids; 14; 3-5; 1995; 763-766. Lefebvre, Isabelle; Pompon, Alain;
Perigaud, Christian; Girardet, Jean-Luc, Gosselin, Gilles; et al.) (87 wmr, 0,192 mmomb).
PeakunonHyro cMech mepeMemnuBanid B TedeHuWe 2 4, a 3areM racuiau 30% mepokcumom
Bonopoxa (0,120 mu). Iony4deHHyO cMech mepeMeimuBaiu B TedeHne 30 MUH TIpU KOMHATHOU
TeMIepaType, a 3aTeM o0padaThiBaJI HACHIIEHHBIM BOJHBIM PACTBOPOM THOCYJb(aTa HATPUsI
(1 ma). ITonyueHHyIO CMeCh MepeMelnBay B TedeHrne 10 MuH, a 3aTeéM KOHLEHTPHPOBAIU MPU
MOHM)KEHHOM fAaBieHud. OcrtaTtok mnoasepranu mnpenapatuBHol BDOXKX nist Beigenenus
yKa3aHHOTO B 3aronoBke mpoxaykra 15. 'H SIMP (300 MI'u, CDsCN) § 7,98 (s, 1H), 6,92 (d,
1H), 6,81 (d, 1H), 6,44 (wwup. c, 2H), 4,82 (m, 2H), 4,47 (m, 1H), 4,24 (m, 2H), 4,00 (m, 4H),
3,80 (mmp. ¢, 1H), 3,11 (m, 4H), 1,24 (s, 9H). *'P SIMP (121,4 MI'uy, CDsCN) & -1,85 (c).
KX/MC m/z 661 [M+H].
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IIpumep 20. (2R, 3S., 4R, S5R)-5-(4-amuaonuppo.io|1.2-f]]1.2.4]Tpuasun-7-uia)-5-nuano-

3.4-nurnapokcurerparuapodypan-2-uia)meruarerparuaporpudocdar (Coenunenne 17)

o O O

[0207] Coenunenue 17 nonay4yanu U3 coequHEHUs 1 ¢ MPUMEHEHUEM METOJUKH, CXOIHOMU C
TOM, uTo onucana panee (W02012012776). TIpoaykT BLAENSIM B BHAE HAaTpueBol comu. 'H
SAMP (400 MI'u, D2O) & 7,76 (s, 1H), 6,88 (d, J =4,8 ', 1H), 6,73 (d, J =4,4 I'u, 1H), 4,86 (d,
J=5,2Tu, 1H), 4,43 (m, 1H), 4,39 (m, 1H), 4,05 (m, 1H), 3,94 (m, 1H). >'P SIMP (121,4 MI'L,
D»0) 6 -5,4 (d, 1P), -10,8 (d, 1P), -21,1 (t, 1P). XKX/MC m/z 530 [M-H], 531,9 [M+H] Tr = 0,22
muH. Monooomennas BOXKX: Tr = 9,95 muH.

IIpumep 20-a. ((2R.3S.4R.5R)-5-(4-amunonuppono|2.1-f]]1.2.4]tpuaszun-7-uia)-5-uuano-

3.4-nurnapokcurerparuapodypan-2-uia)meruiadochar (Coenunenne 33)

33

[0208] Cwmech npumepno 0,05 mmonb coequnernusi 1 u npumepno 0,5 mu Tpumerundocdara
3ameyaThiBalii B €MKOCTH B T€UEeHHE NepHuoia OT MPUMEPHO OIHOro A0 npumepHo 48 4. Cmech
OXJIaKIamu 10 Temnepatypbl oT npumepHo -10°C no mpumepro 10°C u nobaBisuin mpUMEpPHO
0,075 mmonb okcuxyopuna (ocdopa. [Tocne nmeproga OT MPUMEPHO OAHOTO IO MPUMEPHO 24
4acoB peaknuio racuim npumepHo 0,5 ma 1 M terpastunammonnii OukapOoHara u Tpedyemble
(bpakuMy BBIAEISUTN C TOMOIIBI0 aHHOHOOOMEHHOH XpoMaTorpadgpuu ¢ moydyeHneM yKa3aHHOTO

B 3arojJIOBKE€ COCUHCHMUA.
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[0209] Coenunenue 33 monay4yaiau B BUAE OUC-TPUITHIIAMMOHHEBOW COJIM U3 COeNUHEHUs 1,
kak onucano panee (W02011150288). 'H SIMP (400 MI'y, D>0) & 7,82 (s, 1H), 6,91-6,88 (m,
1H), 6,81-6,78 (m, 1H), 4,87-4,84 (m, 1H), 4,40-4,30 (m, 2H), 3,95-3,77 (m, 2H), 3,10-3,00
(m, 6H), 1,20-1,10 (m, 9H). *'P AMP (162 MI'n, D,0) & 2,33. MC m/z 371.

Hpumep 20-b. ((2R.3S.4R.5R)-5-(4-amuHonuppo.Jio|2.1-f]]1.2.4]rpuasun-7-uia)-S-uuano-

3.4-nurnapokcurerparuapodypas-2-uia)meruarpuruapoaudochdar (Coeaunenne 34)

[0210] Coenunenue 34 nony4anu B BUAe TPUIMTUEBON COJNM U3 COeNUHEHMs 1, Kak ONMUCAHO

panee (W02002057425). 3P SAIMP (162 MI'n, D20) § -5,34 (n), -9,75 (n). MC m/z 451.

TIpumep 24. (2S)-3tua-2-(((((2R.3S.4R.5R)-5-(4-amuaonuppo.io|2.1-f]]1.2.4]Trpuazuun-7-

u)-S-uuano-3.4-TuruApokcuTeTparuapodypan-2-

unmMetokcu)(denokcn)docdopun)amuno)-3-peananponanoar (21)

[0211] TTonmyuenue (2S)-3tun-2-(((((2R,3S,4R,5R)-5-(4-amunonmppono|2,1-f][1,2,4]Tpuasun-
7-un)-5-unano-3,4-quruapoxkcurerparuapodypan-2-un)merokcn)(penoxcu)pocdopmn)amMuHO)-

3-¢eHmnmponanoara ONUCaHO HIKE.
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Tonyuenue runpoxiiopuna (S)-3Tun-2-aMruHO-3-QeHUWInPOnaHoara

0 O
NH, EtOH, TMSCI N ~ NH, HCI

HO

[0212] L-¢pennnananus (5 r, 30 mmonp) BHocunu B EtOH (30 mu). K peakirionHo# cMmecu npu
KOMHaTHOW Temneparype nobGasmsmu TMSCI (6,915 mn, 54 mmonb). PeakiuonHBIH cocyn
cHaOxanmy OOpaTHBIM XOJOAMWJIBHUKOM M PEAKLHUOHHYI0 CMeChb IIOMEIIad Ha OaHi ¢
temneparypoii 80°C. PeakiuoOHHYI0 CMeCh NepeMellnBaiu B TeueHue Houu. Ha ciepyrommii
JI€Hb PEAKIHOHHYI0 CMECh OXJIAKJAJIU A0 KOMHATHOH TeMIepaTypbl, KOHLEHTPUPOBAIH IPH
MOHMKEHHOM JaBJIEHUM U TOJy4deHHbIH octatok BHOcuiM B Et,O. IlonyueHHyro cycreH3uio
(uIBPTPOBAIM U BBIEIEHHBIE TBEPAbIE BEIECTBA AONOIHUTENBHO pombiBaiu Et2O. TIpombiTeie
TBEpAbIE BELIECTBA OMEIIAIN B IIIyOOKHiT BAKyyM € MOJy4eHHeM Ipumepa ruapoxyopuna (S)-
5TuN-2-aMuHO-3-(penunnponanoara. 'H AMP (400 MI'u, IMCO-ds) § 8,52 (s, 3H), 7,30 (m,
5H), 4,24 (ABX, Jux = 7,8 ', Jpxr = 6,2 'y, 1H), 4,11 (m, 2H), 3,17, 3,05 (4BX, Jap = -14 I'ny,
Jx=5,8T1, Jax = 7,6 T'y, 2H), 1,09 (t, J=6,8 T'y, 3H).

Tloayuenue (2S)-5tun-2-(((4-autpodenokcn )(benokcu )bocdhopui)amMuHo)-3-

denunnponanoara (Coenunenue D)

o PhOP(O)Cl,, o /[::j
EtsN, p-NO,PhOH 0
P

~5 NH, HCI

Y
@)

[0213] Twugpoxnopun (S)-sTun-2-amuHo-3-perunmponanoara (1,01 r, 4,41 mmoib)
pactBopsutu B JIXM (50 mun). YkasaHHbI pacTBop oxJyiaxknaiau 1o npumepHo 0°C u nobasnsim
PhOP(O)Cl; (0,656 mn, 4,41 MMob) ¢ mocieAymuM MemieHHbIM nodasnenuemM EtsN (1,62
mit, 11,5 MMonb) B TeueHne 5 MuH. XOJIOAHYIO OaHIO YAAJSUIM U PEAKLMOHHON CMECH NaBajd
HArpeBaTbCsl 10 KOMHATHOH TeMIepaTypbl M NEepeMeIInBaThCs B TeueHHe mnepuona 80 MuH.
HobGasmsiu p-NO,PhOH (0,583 1, 4,19 mMmons), a 3atem pononnutenbhbiii EtsN (0,3 i, 2,1
MMOJIb). Xon peakumnu kKoHTponupoBamu nocpeactsoM KX/MC. Tlocne 3aBepiueHus: peakuuu

peakMoHHyI0 cMech pazbamisuin EtrO um monydeHHble TBEpAbIe BELIECTBA YOAISUIA MyTEM
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¢unbTpoBaHus. PUIBTPAT KOHUEHTPUPOBAIM M coenuHeHHe D BbIIENAIN C MOMOIIBIO
KOJIOHOYHOM Xpomarorpaduu Ha cummkarene (kapTpumk 25 T ansg cyxoro Beoaa, 120 r
KOJIOHKa, 3yroeHT: 100% rekcaHn mpu nuHeliHoM m3MeHeHuu 1o 55% EtOAc B rekcane). 'H
SAMP (400 MI'u, CD30D) 6 8,17 (m, 2H), 7,33 (m, 2H), 7,09-7,25 (m, 10H), 4,17 (m, 1H), 4,07
(m, 2H), 3,08 (m, 1H), 2,84 (m, 1H), 1,14 (m, 3H). *'P AAMP (162 MI'n, JIMCO-ds) & -1,479 (c),
-1,719 (¢). MC m/z = 471,01 [M+1].

Honyuenue (2S)-3tmn-2-(((((2R.3S.4R 5R)-5-(4-amunonuppono[2.1-f][1.2.4]rpuasuu-7-mi)-5-

uaHo-3.4-nuruapokcurerparuapodypan-2-uin)merokcu )(bensokcu)docdhopun)amMubo)-3 -

dhenunnponanoara (Coenunenue 21)

[0214] Coenunenne 1 (0,030 r, 0,103 mmons) pactBopsiii B JJM®PA (1 wmu), a 3atem

nobasmsun TT'® (0,5 mi). K peakunonHoi cmecu no kamisim nodasisiin -BuMgCl (1IM/TT O,
154,5 wmxn, 0,154 MKMOIB) NPU HMHTEHCHBHOM IepeMermmBaHuu. [lonyueHHyro Oemnyro
CYCHEH3MI0 NMEepeMelInBall NPU KOMHATHON Temmeparype B TedeHue npumepHo 30 muH. K
PEaKLMOHHON CMeCH MO KarusiM nodasisiin pactBop coenuHenus D (0,058 r, 0,124 mmonb) B
TI'® (1 M) mpu KOMHATHOW Temmepatype. XOI pPeakUUHd KOHTPOJIUPOBAIU IOCPEACTBOM
KX/MC. Korga B xome peakuuu Obula JOCTHUTHYTA CTEIEHb IPEBPAIICHUS, COCTABJISBLIAS
50%, peakIMOHHYIO CMECh OXJIAXKIaJIM Ha JIEASTHON OaHe U raCriu JIEASTHON YKCYCHOW KUCIOTON
(70 mxi). PeakunoHHYIO CMeCh KOHLEHTPHPOBATIH U COeOUHEHHE 21 BBIOENSIM U3 OCTAaTKa C
nomomisio obpamenHo-(azosoit BOXKX. 'H SIMP (400 MI'u, IMCO-ds) § 7,91 (d, J = 4 I,
1H), 7,90 (wwup. ¢, 2H), 7,09-7,30 (m, 8H), 7,01, (t, J = 8,2 'y, 2H), 6,89 (d, J = 4,4 'y, 1H),
6,82 (t, /J=4,4Tn, 1H), 6,27 (m, 1H), 6,14 (m, 1H), 5,34 (m, 1H), 4,62 (t, /= 5,6 'y, 1H), 4,15
(m, 1H), 3,78-4,01 (m, 6H), 2,92 (m, 1H), 2,78 (m, 1H), 1,04 (m, 3H). *'P AMP (162 MI'L,
JIAMCO-ds) 6 3,69 (¢), 3,34 (¢). MC m/z = 623,0 [M+H].
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IIpumep 25. (2S)->tna-2-(((((2R.3S.4R.5R)-5-(4-amunonuppo.io|2.1-f]]1.2.4]rpua3zun-7-

u)-S-uuaHo-3.4-AuruApoKcuTeTparuapodypan-2-

unmMetokcu)(denokcn)pocdopun)amuno)-3-meTuadyraHoar (22)

[0215] Ilomyuenue (2S)-3tun-2-(((((2R,3S,4R,5R)-5-(4-amunonuppono[2,1-f][1,2,4]tpuasun-
7-un)-5-unano-3,4-nuruapokcurerparunpodypan-2-mn)merokcu)(peHokcn )Hochopui)aMuHO)-

3-MeTunOyTaHoarTa ONUCAHO HIDKE.

Ionyuenue (2S)-5tuin-3-merun-2-(((4-uurpodenokcu)(henokcu )hochopui)amMuno)OyTaHoara

(Coenunenue E)
PhOP(O)Cl,, /@
O O Ho

EtN, p-NO,PhOH
/\O)i\IHZ

[0216] (S)-3THn-2-amuno-3-mermndyranoar (0,351 r, 1,932 mmons) pactBopsuin B AXM (17

Y
o
}?Z:
O=T-
\
>/: O
pd
o

mut). YKa3aHHBIN pacTBOp oxJyaxkaanu Ha jensHoi O0ane u pobasnsiim PhOP(O)Cl: (0,287 m,
1,932 mMonb) ¢ mocienyrimuM MemieHHbM nobasnenueM EtsN (1,62 mn, 11,4 mMmonb) B
TE€YCHHE TPUMEPHO S5 MHUH. XOJOAHYI OaHIO yAasUIM W PEaKIHOHHOW CMeCH JaBajiu
BO3MOKHOCTh HarpeThCsi IO KOMHATHOH TeMIepaTyphl U MEPEeMELINBATLCS B TeUeHHe neproaa 1
4y, Jlobaensmum p-NO,PhOH (0,255 r, 1,836 MMoib) W XOI peakiuu KOHTPOJUPOBAIH C
nomotipio KX/MC. Tlocne 3aBepiieHust peakuuu cmechb paszdapimsuin EtoO u monmydeHHBbIe
TBEPJIbIC BELIECTBA YIS MyTeM (QUIbTPOBaHUS. PUIBTPAT KOHIEHTPUPOBAIH U COCTUHEHNE
E Bhigensin ¢ moMoOmbI0 KOJOHOYHOH xpomarorpaduu Ha cuiukarene (kapTpumk 12 r s
cyxoro BBoaa, 80 r koyioHKa, 35oeHT: 100% rekcan npu quHeHOM n3MeHeHuu 110 55% EtOAc
B rexcane). 'H SIMP (400 MI'u, IMCO-ds) & 8,30 (d, J = 9,2 Ty, 2H), 7,48 (t, J = 9,6 'y, 2H),
7,40 (t, J=7,8 'y, 2H), 7,20-7,27 (m, 3H), 6,60 (quart, /= 11,6 'y, 1H), 4,01 (m, 2H), 3,61 (m,
1H), 1,93 (m, 1H), 1,11 (m, 3H), 0,79 (m, 6H). *'P AMP (162 MI'r, IMCO-ds) & -0,342 (c), -
0,578 (¢). MC m/z =422.9 [M+H].
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Honyuenue (28)-s3tmin-2-(((((2R.3S.4R . 5R)-5-(4-amusonuppono[2.1-f][1.2.4]rpuazun-7-mi)-5-

uuaHo-3.4-nuruapokcurerparnapodypan-2-wi)merokcu )(besokcu)docdhopun)aMubo)-3 -

Mmetunbdyradoata (Coequnenue 22)

tBUMgCI <:::2
—_—

||
0-P-0
NMP.,TT® O |
NH
NO, -0

[0217] Coenunenne 1 (0,040 r, 0,137 mmonb) pactBopsiiu B NMP (1,5 mi), a 3arem
nobasysimn TT'® (0,25 mut). YkazaHHBIM pacTBOp OXJIaKAAIH Ha JIEASHOW OaHe W MO KarlisiM
nobasmsmn  -BuMgCl  (IM/TT'®, 4257 mxn, 0,426 MKMOJb) TpU  HMHTEHCHBHOM
nepemernBaHuy. JlensHyro OaHIO yAQJSIIM U MOJNYYEHHYIO OENyr0 CYCIEeH3MIO IepeMeIlnBaIn
IIPY KOMHATHOH TeMIepaTtype B TeueHue npuMepHo 15 mun. K peaklinoHHON cMecH MO KaruisiM
nobasysinn pacteop coenuHenuss E (0,081 r, 0,192 mmone) B TI'® (0,5 mi) mpu KOMHATHO#
Temnepatype. Xoxn peakuuu KoHTponuposamu ¢ nomompio JKX/MC. Kornma B xome peakuun
ObLTa JOCTUTHYTA CTENEeHb MpeBpalleHus, cocTaisiBiuas 50%, peakLMOHHYIO CMECh OXJIAXKIaIH
Ha JIeAsHOW OaHe W TacUM JIEASHOW yKCycHOW kucioroi (70 mki). PeakluMOHHYHO CMeCh
KOHLICHTPUPOBAIM M COEIMHEHHE 22 HANOJOBHMHY OYHIIAIM OT OCTaTka C IOMOLIBIO
obpamenHo-pasopori BOXX. HamonoBuHy 4YHCTBI MaTepwas IOTMOJHUTENBHO OYMINAU C
MIOMOIIBIO KOJIOHOYHOH Xpomarorpaduu Ha cunmkarene (kapTpumk 12 r st cyxoro BBoaa, 40 T
kosioHka; smoeHT: 100% EtOAc npu mmueiliHom u3meHennn 10 10% MeOH B EtOAc) ¢
nonydenueM coeaunenus 22. 'H SIMP (400 MI'u, JIMCO-ds) § 7,91 (d, J = 1,6 ', 1H), 7,88
(wmp. ¢, 2H), 7,32 (m, 2H), 7,15 (m, 3H), 6,90 (t, /J=4,2 'y, 1H), 6,84 (d, /=4,8 'y, 1H), 6,26
(dd, J=13,4, 6,2 T'n, 1H), 5,87 (quart, J = 11,2 ', 1H), 5,35 (m, 1H), 4,64 (m, 1H), 4,25 (m,
2H), 3,93-4,15 (m, 4H), 3,45 (m, 1H), 1,87 (m, 1H), 1,09-1,16 (m, 3H), 0,70-0,83 (m, 6H). *'P
SAMP (162 MI'u, IMCO-ds) 6 4,59 (c), 4,47 (¢). MC m/z = 575,02 [M+H].

Ipumep 26. (S)-m3onponmia-2-(((R)-(((2R.3S.4R.5R)-5-(4-amunonuppo.iol2,.1-

f1[1.2.4]Tpua3zun-7-nn)-S-uuano-3.4-aurnapokcurerparuapogypan-2-

unmMetokcu)(denokcn)pocdopun)amuno)nponanoar (23)
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[0218] Ilonyuenue (S)-m3ompormn-2-(((R)-(((2R,3S,4R,5R)-5-(4-amunomnuppono[ 2,1-
f1[1,2,4]rpuasun-7-nn)-5-unano-3,4-muruapokcurerparuapodpypan-2-

wi)MeToKcH )((peHokcn)pochopriT)aMIHO )IPOTIAHOATA OITUCAHO HUXKE.

tBuMgCl

S —

NMP, TF(I))\
(0]

NO,

[0219] Coenunenue 1 (60,0 mr, 206 Mkmosb) pactBopsuid B NMP (0,28 mu). Jlobasnsiiu TT' @
(0,2 mu1), a 3arem Tper-OyTuiamarnuiixiopun (1,0 M pactBop B Terparuapodypane, 0,309 mi)
npu KOMHATHOH Temmeparype B armocepe aprona. Cnycrts 20 mMuH 100aBJsUIM PacTBOP
coequnenusi F (monyuennoro cornacHo Cho, A. et al. J Med. Chem. 2014, 57, 1812-1825,
81 mr, 206 mxmonb) B TI'® (0,2 Mi1) ¥ moNyueHHYIO CMeCh HarpeBaiu a0 mnpumepHo S0°C.
ITocne 3 4 PeaklMOHHYK) CMECH OCTaBJISLIM OCTBHITh AO KOMHATHOH TeMIIEpaTypbl U OUYULIAIH
HETIOCPEACTBEHHO ¢ MoMoInbio npenaparuBHoil BOYKX (komonka Phenomenex Synergi 4 mMkm
Hydro-RR 80A 150 x 30 mm, rpaguent 5-100% aneToHUTPHI/BOMA) C TIONy4YeHHEM COeTMHEHHs
23. 'H SIMP (400 MTI'u, CDs0D) & 7,86 (s, 1H), 7,34-7,26 (m, 2H), 7,21-7,12 (m, 3H), 6,91 (d,
J=4,6Tu, 1H), 6,87 (d, J=4,6 I'u, 1H), 4,92 (cenr, J= 6,3 I'u, 1H), 4,80 (d, /= 5,4 I'u, 1H),
4,43-4.34 (m, 1H), 4,33-4,24 (m, 1H), 4,18 (t, J = 5,6 'y, 1H), 3,82 (ax, J = 9,7, 7,1 'y, 2H),
1,27 (dd, J = 7,1, 1,0 T, 3H), 1,18 (dd, J = 6,3, 4,8 T', 6H). *'P AMP (162 MTI', CDs0D) &
3,72 (¢). XKX/MC: tr = 1,39 mun, MC m/z = 561,11 [M+H]; XXX-cucrema: Thermo Accela 1250
st CBOXX; MC-cuctema: Thermo LCQ Fleet; kononka: Kinetex 2,6 mxm XB-C18 100A, 50
x 4,6 mMm; pactBoputenu: ACN c 0,1% ykcycHoi kucnotel, Boaa ¢ 0,1% yKCyCHOH KHUCIOTBI,
rpagueHT: 0 muH — 2,0 mun 2-100% ACN, 2,0 mun — 3,05 mun 100% ACN, 3,05 mun — 3,2 MuH
100% — 2% ACN, 3,2 mun — 3,5 mun 2% ACN npu 2 mx/mud. BOXX: tr = 2,523 muH;
BOXX-cucrema: Agilent cepun 1100; xomonka: Gemini 5 mxkm C18 110A, 50 x 4,6 mwm;
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pactBopurenu: ACN ¢ 0,1% TDVY, Boxa ¢ 0,1% TV rpaguent: 0 mus — 5,0 mun 2-98% ACN,
5,0 muH — 6,0 Mun 98% ACN mpu 2 Mi1/MHEH.

IIpumep 27. (2S)-nukaooyrua-2-(((((2R.3S.4R.5R)-5-(4-amunonuppo.iof2,.1-

f1[1.2.4]Tpua3zun-7-na)-S-uuano-3.4-auruapokcurerparuapodypas-2-

ummMerokcu)(denokcn)pocdopun)amuno)nponasoar (24)

[0220] Ilonyuenue (2S)-uuknodytun-2-(((((2R,3S,4R,5R)-5-(4-amunomnuppono[ 2, 1 -
f][1,2,4]Tpnasun-7-un)-5-unaHo-3,4-muruapokcurerparuapodypan-2-

n1)MeToKCH )((eHOKCH )(pOoCchHOPHIT)aMIHO )TPOIIAHOATA OTIMCAHO HUXKE.

Tonyuenue (28)-umknodyrun-2-(((4-surpodenokcn )(benokcu)dochopuii)aMuHO )IIPOaHoaTa

(Coenunenue G)

0
XM, TOA i
o HCI HoN 1) PhO—?—OONOz
PhO- P cl o+ O\ I
2) Tro

[0221] ®enmnpuxnopdocdar (1,49 mi, 10 mmons) pactBopsuit B 10 Mt 6e3sogroro IXM u
nepemMemuBaid B atMocdepe asora Ha JensHoW Oane. OpHolt mopruei moOaBisuH
ruapoxaopun u3o0ytuiosoro 3¢upa L-ananuna (0,9 r, 5 MMou). 3aTeM 1o KaruisiM 100aBIIsIIH
TpysTIIIAMUH (765 MKJI, 5,5 MMoIb). PeakIoHHYI0 CMeCh MepeMEIInBaIi B TEUEHHE TPHUMEPHO
1 4. Ilo xammsiM nOOaBIsTM JOTOJNHUTENbHBIA TpudTHiIaMuH (765 Mk, 5,5 Mmonb) u
PEaKLHOHHYIO CMECh MEPEMEIINBAIN B TeueHHe npuMepHo 45 muH. OnHOM nopuueit noGasisim
n-autpodenon (1,25 r, 9 mmonsp) U nepememmBany B TedeHne npumepHo 30 muH. JlobaBnsmm
TprdTIIAaMUH (765 MK, 5,5 MMOJb) M PEAKIHOHHYID CMECh IEPEMELINBAINA B TEUEHUE
npuMepHO 2 4. 3areM A00aBIsLIM NOMOJHUTENbHbIN m-HUTpoderon (1,25 r, 9 mmonb) u

TprdTIIIAaMUH (765 MKJ, 5,5 MMOJNB) M PEaKIHOHHYK) CMECh MEPEMEIINBAIN B TEUYCHHUE eIIle
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npuMepHo 2 4. PeakIMOHHYIO CMeCh KOHIEHTPUPOBAJIH TMPH IOHIKEHHOM JaBJICHUMU.
IMonydyennoe HeounieHHOe BewecTBO paszdaBmsuin EtOAc u nBaxkapl nmpoMbiBad 5% BOIHBIM
pPacTBOPOM JIMMOHHOW KHCJIOTBI, & 3aT€M HACHIIIEHHBIM BOJHBIM PAaCTBOPOM XJIOPHAA HATPUS.
3areM OpraHUYEeCKHH CIIOW CyMIMIN Hal O€3BOAHBIM CyJib(aTOM HATPHUSA U KOHLEHTPUPOBAIH
IPY TOHWKEHHOM J1aBlieHNH. HeounieHHpIi OCTaTOK OYMIAIN Ha KOJIOHKe ¢ crnkarenem (0-
20-50% EtOAc B rekcane) ¢ nojiyuenuem coeaunenus G. 'H AMP (400 MI'u, CDs0D) § 8,33—
8,23 (m, 2H), 7,52-7,33 (m, 4H), 7,33-7,17 (m, 3H), 4,96-4,85 (m, 1H), 4,07-3,96 (m, 1H),
2,27 (m, 2H), 2,07-1,91 (m, 2H), 1,83-1,70 (m, 1H), 1,70-1,55 (m, 1H), 1,32 (m, 3H). *'P AMP
(162 MI'u, CD50D) 6 -1,36, -1,59. MC m/z = 420,9 [M+H].

Honyuenue (2S)-tmxnodytua-2-(((((2R.3S.4R 5R)-5-(4-amusonuppono[2.1-f][1.2.4]tpuasuu-

7-un)-5-nmmano-3.4-guruapoxkcurerparuapod ypas-2-

win)mMerokcu ) herokcu)docdopmn)amuno)upornanoara (Coennnenue 24)

2t -

[0222] Coenunenue 1 (58 wmr, 0,2 mMmonb) cmemuBanu ¢ coequHeHnem G (101 wmr, 0,24
MMOJIb) B 2 Mt Oe3BopHOoro JIM®@A. Onnolt nopuueit nobasnsn xjmopun maraus (42 wmr, 0,44
MMOJIb). PeakiimonHyro cMech Harpesaiu 1o npumepHo S0°C. obasmsmu JAUITDA (87 Mk, 0,5
MMOJIb) i PEAKLIMOHHYI0 CMECh NePEMELINBAIN B TeUeHHe NPUMEpPHO 2 4 npu npumepHo S0°C.
PeakiiuoHHYIO CMeCh OXJaKOadd IO KOMHATHOH TemmepaTypsl, pa3daemsiu EtOAc wu
npombiBad 5% BOIHBIM PACTBOPOM JIMMOHHOHM KHCJIOTBHI, & 3aT€M HACHIIEHHBIM BOJHBIM
pPacTBOPOM XJIOPUAA HATPUs. 3aTeM OpraHuYecKui CJIOW CyImuii Haa Oe3BOIHBIM CYJIb(paToM
HATPUs ¥ KOHLEHTPUPOBAJIU TIPH NMOHKEHHOM JaBjieHuH. HeounIeHHbIH OCTATOK OYMINAIHN Ha
xonoHnke ¢ cunukarenem (0-2-5% MeOH B JIXM) ¢ nony4denuem coenunenus 24. 'H SIMP (400
MI'u, meranon-ds) 6 7,85 (m, 1H), 7,34-7,22 (m, 2H), 7,22-7,08 (m, 3H), 6,94-6,84 (m, 2H),
4,95-4,85 (m, 1H), 4,79 (m, 1H), 4,46—4,34 (m, 2H), 4,34-4,24 (m, 1H), 4,19 (m, 1H), 3,81 (m,
1H), 2,27 (m, 2H), 2,01 (m, 2H), 1,84-1,68 (m, 1H), 1,62 (m, 1H), 1,30-1,16 (m, 3H). *'P AMP
(162 MI'u, CD50D) & 3,70, 3,65. MC m/z = 573,0 [M+H].
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IIpumep 28. (2S)-m3onponmia-2-(((((2R.3S.4R.5R)-5-(4-amuaonuppo.iof2.1-

f1[1.2.4]Tpua3zun-7-na)-S-uuano-3.4-AuruapokcuTerparuapodypas-2-

unmmMetokcu)(denokcn)docdopun)amuno)-3-pennanponanoar (25)

(O L

[0223] ITonyuenue (2S)-m3onponmir-2-(((((2R,3S,4R,5R)-5-(4-amunonuppodiof 2, 1-
f][1,2,4]Tpnasun-7-un)-5-unaHo-3,4-muruapokcurerparuapodypan-2-

W1)MeTOKCH )((eHOKCH )P OCchHOPHIT)aMUHO)-3 -(EHUITITPONIAHOATA OTUCAHO HUKE.

Ilonyuenue (2S)-n3onponun-2-(((4-uurpod enokcn )(herokcn)dochopun)aMuHo)-3 -

dbennnnponanoara (Coenunenue H)

0 HI HoN 1) XM, TDA Q 9
PhO-P—CI + I\Q - - —@—NOZ
& ) TIA
D L

[0224] Penunpuxnopdocdar (718 Mk, 4,8 Mmons) pactBopsiu B 10 Mt 6e3BonHoro JIXM u

nepememuBaiu B atMocepe asora Ha JensHod Oane. OnHoll mopuwmeil no0aBISLIU
rHIPOXJIOpH u3onpommwioBoro 3¢upa L-penunananuna (1 r, 4,1 mmons). Jlobasnsau eme 10
min OespopgHoro JIXM. Ilo kammsm pnoGammsuin TpusTHiamMuH (736 Mk, 5,3 MMonb) U
PEaKLUMOHHYID CMECh IEpeMEeIINBAI B TedeHne npuMmepHo 30 MuH. 3areM MO KarusiMm
N00aBJISAIN OMONHUTENbHBIA TpudTHIaMUH (736 MK, 5,3 MMOJb) U PEAKIHOHHYI) CMECh
nepememuBaid B TedeHne 30 MuH. 3areM MO KamwmsM  JOOABJSUTH  AOMOJHHUTEIbHBIN
TprdTIaMuH (736 MK, 5,3 MMOJb) M PEAKIHOHHYID CMECh IEPEMELINBAINA B TEUEHUE
npumMepro 15 muH. 3arem noGasmsu n-Hutpoderon (600 mr, 4,32 Mmoinb). 3aTeM JeOTHYIO
OaHIO yoamsa M PEAKUHOHHOM CMECH JaBalli BO3MOXKHOCTb HArpeTbCsi 10 KOMHATHOM

TEMIIEPAaTypbl U MEPEMEIINBAI B TeUeHHe NpuMepHO 2 4. J[0OaBNsIM AOMOJHUTEIbHBIE TI-
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Hurpodenon (50 mr) m TpwdTMaamuH (736 Mka, 5,3 MMONB) W PEAKLHOHHYIO CMECh

nepeMenInBaIu B TeUeHUEe NPUMEpPHO 1 1.

[0225] 3aremM peakUMOHHYIO CMeCh KOHLEHTPUPOBAIM TMpU TOHWKEHHOM JIaBJIEHUH,
pasbasmsin EtOAc m nBaxzapl mpombsiBaid 5% BOOHBIM PAacTBOPOM JUMOHHOH KHCIIOTHI, a
3aTeM HaCbILUIEHHBIM BOJHBIM PAacTBOPOM XJopuaa HaTpus. OpraHudeckuil cioi CyIIMIu Haj
0e3BoAHBIM Cynb(aTOM HATPUs W KOHLEHTPUPOBAIM TPH IOHWKEHHOM JaBJICHHUH.
HeounmenHoe BemecTBo ounmmany Ha kKojioHke ¢ cmiukarenem (0-15% EtOAc B rekcane) c
nonyuenueM coenunenus H. 'H SIMP (400 MI'u, CDCls) § 8,17 (m, 2H), 7,38-7,13 (m, 10H),
7,13-7,02 (m, 2H), 4,95 (m, 1H), 4,31 (m, 1H), 3,69 (m, 1H), 3,02 (dd, J = 6,1, 1,8 T'u, 2H),
1,21-1,08 (m, 6H). *'P AMP (162 MI'u, CDCls) § -2,96, -2,98. MC m/z = 485,0 [M+H].

Honyuenue (2S)-usonponmi-2-(((((2R.3S.4R_5R)-5-(4-amubonuppono[2.1-f1[1.2.4]tpua3un-7-

A1)-5-111aHo0-3.4- TUrHAPOKCUTETPATUAPO aH-2-mn)Merokcu )(dbenokcu )dochopui)aMuHoO)-3-

tBUMgCI Q O
— - 0-P-0
JIM®A n, NH
NO, ©/i J\ \
0”0 H
25

[0226] Cwmewmusanu coequnenre 1 (58 mr, 0,2 mmoub) u coequnenne H (116 mr, 0,24 MmmoJb)

dbennnnponanoara (Coenunenue 25)

u nobasmsym 2 ma Ge3sonHoro JIM®A. PeakIMOHHYIO CMECh MEpeMeluBajun B arMmocdepe
a3oTa npu KoMHaTHOH Temnepatype. [To kammsim nodasnsu 1 M tBuMgCl 8 TT'® (300 mx, 0,3
MMOJIb) B T€YEHHE 3 MUHYT, & 3aT€M PEAKIMOHHYIO CMeCh MePEMEIIUBAIIN B TE€YSHHE MPUMEPHO
16 4. PeakumonHyro cmech paszbaBmsuin EtOAc u mpombiBamu 5% BOTHBIM PacTBOPOM
JUMOHHOH KHCJIOTBI, HACHIIIEHHBIM BOIHBIM pAacTBOPOM OukapOOHAaTa HATPUs, a 3aTeM
HACBIIIEHHBIM BOJHBIM PAcCTBOPOM XJiopuaa Hatpusi. OpraHudecKuidl CJOH Cymwid Haxa
0e3BONHBIM CyJdb(aTOM HATpWsi © KOHUEHTPUPOBAIM TIPU TOHIIKEHHOM  JaBJICHHH.
Heounmennspiii ocTaToK OYHINAIM Ha KoJioHKe ¢ cwimkarenem (0-5% MeOH B JAXM) c
nonyuenueM coenunenus 25. 'H IMP (400 MI'y, CD;OD) § 7,84 (m, 1H), 7,27-7,08 (m, 8H),
7,08-6,97 (m, 2H), 6,88 (m, 2H), 4,91-4,84 (m, 1H), 4,74 (m, 1H), 4,26 (m, 1H), 4,19-4,04 (m,
2H), 4,04-3,91 (m, 2H), 2,97 (m, 1H), 2,82 (m, 1H), 1,14 (m, 3H), 1,06 (m, 3H). >'P SIMP (162
MI 1, CDs;0D) § 3,63, 3,25. MC m/z = 637,0 [M+H].
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Ipumep 29. (S)-meTmia-2-(((S)-(((2R.3S.4R.5R)-5-(4-amunonuppo.Jo|2.1-f]]1.2.4]tpuazuu-

7-u1)-S-unaHo-3.4-IuruApoKcuTeTparuapodypas-2-

unmMetokcu)(denokcn)pocdopun)amuno)nponanoar (26)

[0227] ITony4yenue (S)-merun-2-(((S)-(((2R,3S,4R,5R)-5-(4-amunonuppoino| 2, 1-
f][1,2,4]rpuasun-7-nn)-5-unano-3,4-TuruapoKcUTeTparuapodypan-2-

mi)MeToKkcH )((peHoken )pochopuiT)aMHHO)IPOTTaHOATA OMTUCAHO HUXKE.

28

P//
-,
Ao t-BuMgCl

F Trd

[0228] Coenunenne 1 (100 mr, 0,34 mmoinb) pactBopsuin B TT'® (2 Mi) U oXJakgaiud Ha
nensiHoW OaHe. 3aTeM MemyieHHO o KarusiM nodasisuin 1 M t-BuMgCl (0,52 mn, 0,77 MMounb).
IlonyueHHyr0O cMecb mnepeMelMBald B TedeHue npumepHo 30 MHMH IIpU  KOMHATHOHN
temrieparype. 3atem nobaeisun coequHenue I (monydennoe corimacao WO 2012142085, 219
mr, 0,52 mmonp) B TT'® (2 mu) B TedueHHe 5 MUH WM MOJYYEHHYI) CMECh NEPEMELINBAIN B
TE€YEeHHE PUMEPHO 24 4 MpH KOMHATHOH TeMIiepaType. 3aTeM peaKLMOHHYIO CMeCh Pa30aBiisuiun
EtOAc, oxnaxnanu Ha jensHol OaHe, mpoMbIBaiM BOIHBIM  pactBopoM NaHCOs; (2 ),
MPOMBIBAJIM COJIEBBIM PACTBOPOM, CYIIWJIM HAJA CyJb(PaTOM HATPHS U KOHLEHTPUPOBAIU 10O
sakyymom. TIOMy4eHHYIO CMeCh OUHMINAJIM C TOMOIIBI0 KOJOHOYHOH Xpomarorpadum Ha
cunmukarene (or 0 mo 20% MeOH B JIXM) u npenapatuBHoit BOXX (ot 10 mo 80%
alleTOHUTPMJIA B BOJIE) C MoJydeHueM coenuHenus 26. 'H IMP (400 MI'u, CDsOD) § 7,86 (s,
1H), 7,29 (dd, J = 8,6, 7,2 ', 2H), 7,21-7,09 (m, 3H), 6,94-6,81 (m, 2H), 4,79 (d, /=5,4 ',
1H), 4,38 (onk, J = 10,8, 5,3, 2,7 I'y, 2H), 4,33-4,23 (m, 1H), 4,18 (t, /= 5,5 T'y, 1H), 3,86 (uk,
J=9,9,7,1Tn, 1H), 3,62 (s, 3H), 1,27 (dd, /= 7,2, 1,1 T'y, 3H). MC m/z = 533 (M+1)".
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IIpumep 30. (S)-HeomenTrI-2-(((S)-(((2R.3S.4R.5R)-5-(4-amuHonuppo.iof2.1-

f1[1.2.4]Tpua3zun-7-na)-S-uuano-3.4-aurnapokcurerparuapogypas-2-

unmmMetokcu)(denokcn)pocdopun)amuno)nponanoar (27)

[0229] [lonyuenue (S)-neonentun-2-(((S)-(((2R,3S,4R,5R)-5-(4-amunonuppodiof 2, 1-
f][1,2,4]rpuasun-7-nn)-5-unano-3,4-TuruagpoKCUTeTparuapodypaH-2-

W1)MeTOKCH )((peHOKCH )P OCHOPHIT)aMIHO )TPOIIAHOATA OITMCAHO HUXKE.

[0230] Coenunenne 1 (100 mr, 0,34 mmonb) pactBopsuin B TT'® (2 Mi) U oXJakganud Ha
aensiHoW OaHe. 3aTeM MemyieHHO o KarusiM nodasisuin 1 M t-BuMgCl (0,52 mi, 0,77 MMounb).
IlonyueHHyr0 cMechb mnepeMeliMBaid B TedeHue npumepHo 30 MHH IIpU  KOMHATHOHN
TeMrieparype. 3arem noOaBisun coenuHenue J (momydenHoe cornmacHo WO02012075140, 248
mr, 0,52 MMOJTb) B T€YEHHE PUMEPHO S MHUH U MOJNYYEHHYIO CMECh IEPEMEIINBAIHN B TCUCHHE
npuMepHO 24 4 TpU KOMHATHOW Temmeparype, pasdasmsmm EtOAc, oxnakmanu Ha JensHOU
Oane, oOpabarsiBanu BogHBIM pacTBopoM NaHCOs3 (2 mi1), mpOMBIBAIIM COJIEBBIM PacTBOPOM,
CYLIMJIM HaJ Cyib()aTOM HATpusi U KOHLEHTPUPOBAIU 10O 6aKkyymom. I1omy4eHHYIO CMechb
OUHWIIAJIA C TIOMOINBIO KOJIOHOYHOW Xpomarorpaduu Ha cunukarene (ot 0 no 20% MeOH B
JAXM) u npenaparusaoit BOXX (or 10 mo 80% ameroHuTpuia B BOAE) C IMOJIyYEHUEM
Coemunenus 27. 'H AMP (400 MI'u, CDs0D) § 7,86 (s, 1H), 7,36-7,24 (m, 2H), 7,23-7,10 (m,
3H), 6,96-6,85 (m, 2H), 4,78 (d, J = 5,4 'y, 1H), 4,38 (tan, J = 10,0, 4,9, 2,5 T'u, 2H), 4,32—
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424 (m, 1H), 4,17 (t, J = 5,6 Ty, 1H), 3,91 (nx, J= 9,8, 7,1 Ty, 1H), 3,81 (d, J = 10,5 I'y, 1H),
3,69 (d, J=10,5 T, 1H), 1,31 (dd, J=7,2, 1,1 T, 3H), 0,89 (s, 9H). MC m/z = 589 (M+1)".

IIpumep 31. (2S)-mukaonenTua-2-(((((2R.3S.4R,5R)-5-(4-amuHonuppo.iof2.1-

f1[1.2.4]Tpua3zun-7-na)-S-uuano-3.4-auruapokcurerparuapodypas-2-

ummMerokcu)(denokcn)pocdopun)amuno)nponasoar (28)

[0231] ITonyuenue (2S)-tknonentun-2-(((((2R,3S,4R,5R)-5-(4-amunonuppodof 2, 1-
f][1,2,4]Tpnasun-7-un)-5-unaHo-3,4-muruapokcurerparuapodypan-2-

w)MeToKCcH )(heHokcH )pochHopriT)aMHUHO)TPOTTAHOATA OITUCAHO HUXKE.

To

[0232] Coenunenne 1 (100 mr, 0,34 mmonb) pactBopsuin B TI'® (2 M) U OXJakgaiud Ha
nensiHOW OaHe. 3aTeM MemyieHHO 1o KarusiM nodasisun 1 M t-BuMgCl (0,52 mn, 0,77 MMonb).
IlonyueHHyr0O cMecb mnepeMelMBalId B TedeHue npumepHo 30 MHH IIpU KOMHATHOHN
Temrieparype. 3atem nobaeisun coequHenne K (momydyennoe cormacHo W02012075140, 247
mr, 0,52 mmonp) B TI'® (2 Miy) B TedeHME NPUMEPHO S5 MHH H TIOJNYyYEHHYIO CMECh
nepeMeInuBaIi B TeUeHHe NMPUMEPHO 24 4 mpu KOMHATHOW Temneparype, pasdasmsan EtOAc,
OXJIAXKZIaJH Ha JiefssHoH OaHe, obpabaTeiBany BogHbIM pacTBopoM NaHCOs3 (2 mut), mpoMbIBaiu
COJIEBBIM PAaCcTBOPOM, CYIIMJIM Hal CyJb(haToOM HATPHUsS M KOHLEHTPUPOBAIU 100 6AKYYMOM.

[TonyueHHYI0 CMeCh OYHMINAJIH C TIOMOIIBIO KOJOHOYHOH Xpomarorpadun Ha cuimkarene (ot 0
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1o 20% MeOH B JIXM) u npenaparuHoit BOXKX (ot 10 no 80% amneronutpuia B BOae) C
nosnyyenuem npumepa 28. 'H AMP (400 MI'u, CDs0D) § 7,85 (s, 1H), 7,33-7,22 (m, 2H), 7,14
(ton, J= 17,6, 2,1, 1,1 I'u, 3H), 6,95-6,87 (m, 2H), 5,13-5,00 (m, 1H), 4,78 (d, /= 5,4 T'u, 1H),
4,48-4,35 (m, 2H), 4,30 (ddd, J = 10,6, 5,7, 3,6 ', 1H), 4,19 (t, /= 5,4 'y, 1H), 3,78 (uk, J =
9,2,7,1Tu, 1H), 1,81 (atm, J = 12,5, 5,9, 2,4 I'u, 2H), 1,74-1,49 (m, 6H), 1,21 (dd, J=7,1, 1,2
Iy, 3H). MC m/z = 587 (M+1)".

IIpumep 32. (2S)-nukaorexcua-2-(((((2R,3S.4R.5R)-5-(4-amunonuppo.iof2,.1-

f1[1.2.4]Tpua3zun-7-na)-S-uuano-3.4-auruapokcurerparuapodypans-2-

ummetorcu)(denokcn)docdopun)amuxo)nponasoar (29)

o) MgCl,, (iPr),NEt

ot

IM®A

[0233] K cmecu coequnenus 1 (50 mr, 0,343 mmons), coenuaenrst M (TTOJIy4eHHOTO COTJIACHO
US20130143835, 93 wr, 0,209 mmons) u MgClz (24,5 mr, 0,257 mmonb) B JIM®PA (1 mi) mo
KarsM aobasysmn gumsonpomunTiiamuH (0,075 mut, 0,43 MMOJb) B TeUE€HHE MPUMEPHO S
muH npu npumepHo 0°C. ITonyueHHyro cMmech nepemernnsainu npu npumepHo S0°C B TeueHue
npuMepHO 1 4. 3aTeM peakIMOHHYK CMeCh OXJIaXKJajiu Ha JienstHol Oane, oOpadateiBanu 1 M
pacTBOpOM JUMOHHOH KucioThl (0,5 M) W OYHMINATH HEMOCPEICTBEHHO C IMOMOIIBIO
npenapatusnoii BOXKX (ot 0 1o 70% ACN B BOze) ¢ monyueHueM coenunenus 29. 'H SIMP
(400 MI'u, CDsOD) & 7,84 (s, 1H), 7,32-7,23 (m, 2H), 7,18-7,10 (m, 3H), 6,93-6,87 (m, 2H),
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4,78 (d, J = 5,4 T, 1H), 4,67 (td, J = 8,7, 4,2 Ty, 1H), 4,48-4,35 (m, 2H), 4,30 (ddd, J = 10,8,
5,7,3,7 Ty, 1H), 4,20 (t, J = 5,4 T, 1H), 3,88-3,71 (m, 1H), 1,83-1,63 (m, 4H), 1,58-1,46 (m,
1H), 1,46-1,24 (m, SH), 1,24 (s, 3H). 3'P SIMP (162 MT'y, CD:0D) & 3,75. MC m/z = 601

M+

Hpumep 33. IDTnia-2-(((((2R.3S.4R,.5R)-5-(4-amunonuppo.io|2.1-f]1]1.2.4]rpuasun-7-mu)-5-

UHAHO-3.4-TMrHApOKcUuTeTparnaApodypan-2-uia)mMerokcu)(penokcun)docdopun)amuno)-2-

meTuanponanoar (30)

[0234] ITonyuyenue >tua-2-(((((2R,3S,4R,5R)-5-(4-amunonuppono|2,1-f][1,2,4|rpuasun-7-mi)-
5-umano-3,4-muruapokcurerparuapodypan-2-un)merokcu )(perokcu )pocdopun)amMuHo)-2-

MCTUJIIPOIIaHOAaTa OIMMUCAHO HHXKE.

TTonyuenue >tuii-2-((Tper-0yToKCuKapOOHMI )JaMUHO )-2-METHIIIPONAHOATA

0 PPhs, IUALL TT'® i
3 .
BOCHN%OH ~NOH . BOCHN%O/\

[0235] Tpudenunpochun (6,18 r, 25,00 mmosnp) BHOcwM B TI'® (30 mu). [lanee BHOCHIN

JAJT (4,92 mn, 25,00 MMOJIb) U TIEpeMENIMBAIA NTPH KOMHATHOU TeMrieparype B Tedenue 10
muH. PactBopsimun 2-((Tper-OyTOKCcHKapOOHMIT)aMHUHO)-2-METHIINPONIAaHOBYIO KHUCIOTY (5,08 T,
25,00 mmomp) B TI'® (20 mu) u no0aBisiid K PEAKLHUOHHOM CMECH C TOCIEAYIOLINM
nobasnennem ostanHoma (2,19 wn, 37,49 wmonb). PeaklUMOHHYHO CMeCh OCTaBJISUIU
nepeMelInBaTbCsd MPU KOMHATHOM TeMIepaType B TedeHue npuMepHo | 4. Pacteopurenu
yIAJsUTd TIPU  TIOHFDKEHHOM JIaBJIGHWH WM HEOYHINEHHOE BEIIECTBO pACTBOPSUIM B CMECH
Et;O:rexcan 1:1 (120 wmm). Teepmeni  TpudenundochuHokcHn OTGUIBTPOBBIBAIN U
pPacTBOPUTENb YOASUIA TPU TOHIKEHHOM JaBlieHMH. HeouyuineHHOe BeIleCTBO BHOCHIIM B
muanMaibHOoe kojuuecTBo CH>Cly m oumimanu ¢ momompio xpomarorpaduu Ha CHIIMKarese

npu smouposanuu 0-50% EtOAc/Hex ¢ nonyueHuem >1uii-2-((TpeT-0y TOKCHKapOOHIIT)aMIHO )-
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2-metunnponanoara. 'H AMP (400 MI'u, xnopodopm-d) & 4,18 (quart, J = 7,1 T, 2H), 1,49 (s,
6H), 1,43 (s, 9H), 1,27 (t, /= 7,1 I'y, 3H).

THonyyeHue rUaAPOXJIOPUIA STHI-2-aMHUHO-2-METHJIIIPONaH0AaTa

o 4u. HCI B muokcane, JIXM HCI o

- H,>N
BocHNXJ\O/\ - 2 Xko/\

[0236] Otun-2-((tper-OyrokcukapOoHUIT)aMUHO)-2-MeTuimponasoar (2,71 r, 11,72 mmonb)

BHocuimu B CH2Cly (25 wmu), memnenHo noGasmsmu 4 H. HCl B nuokcane (25 mmonb) u
nepeMelnBaii Npu KOMHaTHOH Temmnepatype. Uepes 1 14 nyrem TCX onpenensnu, 4to peakuus
IpOLLIAa MOJHOCTBIO. PacTBOpuUTENM yaansinu NpU MOHMWXEHHOM J[ABJIEHUU U HEOUULIEHHOE
BEILECTBO JBAKABI BbIMapuBaiu coBMecTHO ¢ Et2O, a 3areM momemanu B riiyOOKUH BakyyM C
TOJTyYEHHEM THAPOXJIOPHAA 3THI-2-aMHHO-2-MeTunnponanoata. 'H SIMP (400 MI'u, IMCO-
ds) 6 8,70 (s, 3H), 4,18 (quart, /= 7,1 I'y, 2H), 1,46 (s, 6H), 1,21 (t,J=7,1 'y, 3H).

Tlonyuenue STHI-2-MeTi-2-(((4-aurpodenokcu )(henoxcn)dochopun))aMUHO )IPOIaHOATa

(Coenunuenue N)

P
ok o
HCI o Cl\ﬁ_o oH CH,Cl1,, T9A ©/ \o

HZN%O/\ + CII @ + © Q
NO,

O2N
[0237] ®enunguxnopdocdar (0,97 mu, 6,50 MMOJB) W THUAPOXJOPUA ITHI-2-aMUHO-2-

N

metuimponanoara (1,09 r, 6,50 mmons) BHOcwiu B CH2Cly (50 mut). PeaknmoHHyr cmech
oxJjaxnam 1o npumepHo 0°C umennenno nodasmsima TOA (1,75 mir, 12,45 Mmonb). X0JIOaHYIO
O0aHIO yHausa W TO3BOJSUIM PEAKIMOHHOW CMECH TMEePEeMEIIMBAThCS TNPH KOMHATHOM
TemnepaType. Ilocie mpumepHo 2 4 myTem P SAMP onpenensau, 4To n00aBleHHE
aMHHOKHUCIIOTHI 3aBepiumiock. BHocunu n-autpodenon (0,860 r, 6,17 MMOITb) C IOCIEAYIOIIUM
nobasnennem TOA (0,87 r, 7,69 mMMmoub). PeaklIMOHHYIO CMECh OCTAaBIISTH TEPEMEIINBATHCS
npu KOMHaTHOH Temrieparype. [Tocie mpumepno 2 4 myrem XKX/MC ompenensiia, 4TO peakius
NpoIIa MOJHOCTRIO. PeaknmoHHyro cMmech pasdasmsimm Et:O u ordunbTpoBbIBANIM  COMH
T3A*HCl. HeounmeHHOe BEIIECTBO KOHICHTPUPOBAIM W OUUINAIKA C  [OMOIIBIO

xpomaTorpaduu Ha cunukarene (0-50% EtOAc/Hex) ¢ nonydenuem coenunenuss N. 'H SMP
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(400 MI'u, IMCO-ds) & 8,37-8,21 (m, 2H), 7,55-7,44 (m, 2H), 7,43-7,33 (m, 2H), 7,30-7,09
(m, 3H), 6,57 (d, J= 10,1 I'y, 1H), 3,99 (quart, J=7,1 I'y, 2H), 1,39 (s, 6H), 1,08 (t, /=7,1 'y,
3H). *'P AMP (162 MI'u, IMCO-ds) & -2,87. KX/MC: tr = 1,65 mun, MC m/z = 408,97
[M+1].; )KX-cucrema: Thermo Accela 1250 nna CBOXKX; MC-cucrema: Thermo LCQ Fleet;
kononka: Kinetex 2,6 mxm XB-C18 100A, 50 x 3,00 mMm; pacrBopurenu: auneroHuTpui ¢ 0,1%
MYpaBbUHOI KUCIOTHL, BoAa ¢ 0,1% mypaBbuHON KucaoTel, rpaauesT: 0 mul — 2,4 MuH 2-100%
ACN, 2,4 mus — 2,80 mun 100% ACN, 2,8 mus — 2,85 mun 100% — 2% ACN, 2,85 mun — 3,0
muH 2% ACN mnpu 1,8 Mi/muH.

TloayueHue stua-2-(((((2R.3S. 4R 5R)-5-(4-amunonupponol2.1-f][ 1.2 4 rpuazusg-7-mun)-5-

uaHo-3.4-quruapoxkcurerparuapodyvpan-2-uin)merokcu)(dbenoxcu)dbocdhopui)amMubo)-2-

Mmeruanponanoara (Coennnenue 30)

——
00" 5 -0

NMP, TT®

[0238] Coenunenue 1 (66 mr, 0,23 mmosb) BHOCHIH B NMP (2,0 mut). CMmech OXJtaxaaan 0
npumepro 0°C u memnenno nobasmsum tBuMgCl (1,0 M B TI'®, 0,34 mn, 0,34 mMmoub).
PeaxiinoHHy10 cMech OCTaBIsLIN nepemelnnBatbes npu npumepHo 0°C B Teuenue npumepHo 30
MUH, a 3aTteM paobOasnsum pactBop coenuHeHuss N (139 wmr, 0,34 mmone) B TI'® (1,0 mu).
XonogHyro OaHIO yIAJSId U MOMELAIN PEaKIIHOHHYI CMECh B MPEIBAPUTEIBHO HATPETYIO 110
npuMmepHo 50°C macnsayro Oanro. [Tocine mpuMepHO 2 9 PeakIMOHHYIO CMECh OXJIAKIAIH JIO
KOMHAaTHOW TeMIEepaTypbl MU TaCWJIM YKCYCHOM KHMCJIOTOM U MertaHosoM. Heouuimennoe
BEIECTBO KOHIICHTPUPOBAIM W OYMIIAIN C TIOMOLIBIO oOpamieHHO-(pa3zoBoii BOXX 6e3
monudukaropa ¢ noiydennem coexunenus 30. 'H AMP (400 MI', IMCO-ds) & 7,89 (m, 3H),
7,31 (quart, J = 8,1 I'u, 2H), 7,22-7,05 (m, 3H), 6,87 (d, J =4,5, 1H), 6,80 (d, J = 4,5 ', 1H),
6,27 (d,J=11,7, 1H), 5,81 (d, J=9,7, 1H), 5,35 (d, J = 5,6 'y, 1H), 4,64 (at, J = 9,0, 5,6 I'y,
1H), 4,24 (m, 2H), 4,11 (m, 1H), 4,04-3,90 (m, 3H), 1,39-1,23 (m, 6H), 1,10 (t, /= 7,1, 3H).
SIP AMP (162 MI'u, AIMCO-ds) & 2,45, 2,41. XKX/MC: tr = 1,03 mun, MC m/z = 561,03 [M+1];
KX-cucrema: Thermo Accela 1250 s CBOXX; MC-cucrema: Thermo LCQ Fleet; konoHka:
Kinetex 2,6 mxm XB-C18 100A, 50 x 3,00 mwm; pactBoputenu: ameroHutpuna ¢ 0,1%
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MypaBbUHOI KUCIOTHL, BoAa ¢ 0,1% mypaBbuHON KuCIOThL, rpaagueHT: 0 MuH — 2,4 MuH 2-100%
ACN, 2,4 muH — 2,80 mun 100% ACN, 2,8 muH — 2,85 mun 100% — 2% ACN, 2,85 mun — 3,0
muH 2% ACN mpu 1,8 Mi/mMuH.

Ipumep 34. Hzonponmia-2-(((((2R.3S.4R.5R)-5-(4-amunonuppo.io]2.1-f]]1.2.4]rpuasun-7-

W)-S-uuaHo-3.4-AuruApokcuTeTparuapodypan-2-

ummMetorcu)(denokcn)pocdopun)amuno)-2-meTujanponanoar (31)

[0239] ITonyuenue uzonponui-2-(((((2R,3S,4R,5R)-5-(4-amunomnuppoio[2,1-f][1,2,4]tpuaszun-
7-un)-5-1pano-3,4-nuruapoxcuterparuapodypan-2-min)merokcn )(heHoKCH )hocHOpHIT)aMUHO ) -

2-MeTI/IJIl'IpOl'IaH03.Ta OIMMCAaHO HHIXKE.

Tlonyuenue nzonponua-2-((TpeT-0yTOKCUKapOOHU )JAMUHO )-2-METUJIIIPOIIAHOATA

PPhs, TUAJL, TT®

O J\ 0O J\
BocHN )&OH + on _ BocHN Xk o

[0240] Tpudenunpochun (6,17 r, 25,00 mmosnr) BHOcHM B TI'® (30 mu). [lanee BHOCHIN

JUAJL (4,92 mn, 25,00 MMOJIb) U TIEpeMENIMBAIA MPU KOMHATHOW TeMIlepaType B TEUYEeHHE
npumMepHo 10 muH. 2-((TpeT-0yTOKCHKapOOHMII)aMIHO )-2-METHIIIPONAHOBYO Kucioty (5,07 T,
25,00 mmonb) BHOCHK B TT'® (20 mu1) u 100aBIsUIM K PEAKIIMOHHONH CMECH C TOCIEAYIOLUIHM
nobasnenneMm wusonpornanona (1,91 wmum, 25,00 mmonb). PeaknMOHHYHO CMeCh OCTaBJIsUIU
NepeMelInBaTbCsd MPU KOMHATHOM TeMIepaType B TedeHue npuMepHo | 4. Pacteopurenu
yIAJsUTd TIPU TIOHFDKEHHOM JIaBJICHWH M HEOYHINEHHOE BEIECTBO PACTBOPSUIM B CMECH
EtO:rekcan 1:1 (120 wm). Teepmeni  TpudenundochuHokcHn OTQUIBTPOBBIBAIN U
pPacTBOPUTENb YAAISUIA TPU MOHMKEHHOM JaBiieHUH. [lonydeHHOe HEOYMIIEHHOE BELIECTBO
BHOCWIM B MuUHHManbHOe KonmumdecTBo CH>Cly m oummanu ¢ momompbio xpomarorpagum Ha

CHITUKarese (0-50% EtOAc/Hex) c MOJTyYeHUEM usonponui-2-((Tpet-
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OyTOKCUKapOOHMIT)aMUHO)-2-MeTunnponanoata. 'H IMP (400 MI'u, xnopopopm-d) & 5,03 (1, J
=6,2I'n, 1H), 1,48 (s, 6H), 1,40 (d, /=6,2T'w, 9H), 1,24 (d, /= 6,3 'y, 6H).

TonyyeHue rUAPOXJIOPUIA N30OIPONNII-2-aMUHO-2-METUIINIPONAaH0aTa

o 4u. HCI B muokcane, JIXM HCI 0
BocHNX&OJ\ - HzNXkOJ\

[0241] U3zonponun-2-((Tper-OyToKcukapOOHII)aMUHO)-2-MeTuinponaHoar (4,09 r, 16,67

mmoib) BHOcWH B CH2Cl, (50 mun), mennenno nobasmsmu 4 H. HCI B nuokcane (50 mmonb) u
nepeMelnBaii Npyu KOMHATHOM Temnepatype. Cnyctsa npumepHo 1 4 nyrem TCX onpenensiny,
YTO peaklus MpoIlja MOJHOCTbIO. PacTBOpuTenu yaajnsiu NpU MOHWKEHHOM JAABJIEHUU U
HEOUHIIIEHHOE BEIECTBO IBaXKAbl BbIMapuBanu coBmecTHO ¢ Et2O, a 3arem nomewmanu B
rnyGoKuil BaKyyM C TIONydeHHEM THAPOXJIOPHUIA M30MPONUI-2-aMUHO-2-MeTUInponanoaTa. 'H
SAMP (400 MI'u, AMCO-ds) & 8,61 (s, 3H), 4,96 (1, J = 6,2 I'u, 1H), 1,44 (s, 6H), 1,22 (d, J =
6,2 I'u, 6H).

THonyuenue nzonponmi-2-mMmetui-2-(((4-

autpodenokcn )(henokcu ))pocdopun)amuno)nponanoara (Coenunenue Q)

oH ¢ J\
Hel 0 OH o"g\'N%O
0 CE_o CHyCl, oA 0°C o
EaiaRe) S

NO, O,N
o)

[0242] ®enunpuxnopdocdar (0,83 mu, 5,58 MMOIB) U THAPOXIIOPUA U3OTPONUI-2-aMHHO-2-
metuimponanoata (1,01 r, 5,58 mmons) BHOcHiu B CH2Cly (50 mut). PeaknmoHHyH cMmech
oxnaxknam a0 0°C u mennenHo nobasmsuin TOA (1,61 mu, 11,45 mmons). XononHyro OaHrO
yIAJSUTA ¥ TIO3BOJBUTH PEAKLIMOHHOW CMECH MEPEeMEIINBATHCS NMPU KOMHATHOW TeMIleparype.
IMocne mpumepHo 2 4 myTem -'P SIMP onpenensnu, 4To A00aBleHHE AMHHOKHCIOTHI
3aBepirwiock. BHocwnn m-Hutpodenon (0,74 r, 5,30 MMOb) ¢ MOCIEOYIOIMUM H00aBICHHEM
TOA (0,81, 5,84 mmonb). PeakimOHHYIO CMECh OCTaBISUIU MEPEMEIINBATHCS TMPU KOMHATHOM
temneparype. Ilocne mpumepno 2 u myrem JXKX/MC omnpenensyy, 4TO peakiusi MPOLLIA

NOJTHOCTBIO. PeaknmonHyo cmech paszbaBmsin Et2O u ordunsrposeiBamu comn TOA<HCL
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HeounimeHHoe BemecTBO KOHLIEHTPUPOBAIH W OYHINAIM C IOMOIIBIO Xpomarorpadguu Ha
cunmukarene (0-50% EtOAc/Hex) ¢ nonyuenuem coenunenus Q. 'H SIMP (400 MI'u, IMCO-ds)
0 8,42-8,19 (m, 2H), 7,55-7,43 (m, 2H), 7,39 (dd, J = 8,6, 7,2 I'u, 2H), 7,30-7,12 (m, 3H), 6,53
(d, J=10,1 T, 1H), 4,82 (renr, J = 6,3 'y, 1H), 1,38 (s, 6H), 1,09 (d, J = 6,3, 6H). >'P SIMP
(162 MI'u, IMCO-ds) & -2,84. KX/MC: tr = 1,73 mun, MC m/z = 422,92 [M+1]; XKXX-cucrema:
Thermo Accela 1250 mns CBOXX; MC-cuctrema: Thermo LCQ Fleet; kononka: Kinetex 2,6
MkM XB-C18 100A, 50 x 3,00 mM; pactBoputenu: aueToHuTpui ¢ 0,1% mMypaBbUHON KHUCIOTHI,
Boza ¢ 0,1% mypaBbuHO# KUCHOTHI, rpaaueHt: 0 MuH — 2,4 muH 2-100% ACN, 2,4 muH — 2,80
muH 100% ACN, 2,8 mun — 2,85 muna 100% — 2% ACN, 2,85 mun — 3,0 mun 2% ACN mnpu 1,8

MJI/MUH.

Honyuenue nzonponmi-2-(((((2R.3S.4R 5R)-5-(4-amubonuppono[2.1-f][1.2.4]rpuasun-7-mi)-5-

uano-3.4-nurunpokcurerparuapodypas-2-mwi)merokcu ) pensoxcn)dochopui)aMuHo)-2-

Mmeruanponanoarta (Coenubenue 31)

tBuMgCl Q 9
" 0P
NMP, TT'® )\ | .
NH
R

1 0] 31

NO,

[0243] Coenunenue 1 (66 mr, 0,23 mmoinb) BHOCHIN B NMP (2,0 Mut). Oxnaxnanu cMech J10
npumepro 0°C u memnenno nobasmsum tBuMgCl (1,0 M B TI'®, 0,57 mn, 0,57 Mmoub).
Peax1inoHHy10 cMech OCTaBIIsLIU nepemelnnBatbes npu npumepHo 0°C B Teuenue npumepHo 30
MUH, a 3aTteM pnobasnsm pactBop coemuHenuss O (143 wr, 0,34 mmons) B TT'® (1,0 mn).
XonogHyro 0aHIO yAAJSIH U MOMELAIN PEaKIIHOHHYI CMECh B MPEIBAPUTEIBHO HATPETYIO 110
npumepHo 50°C macnsiHyro Oanro. [Tocie mpuMepHO 2 9 PeaKIMOHHYID CMECh OXJIAXKIau IO
KOMHAaTHOW TeMIEepaTypbl MU TacWJId YKCYCHOM KHMCJIOTOM U MeraHosoM. Heouumennoe
BEIIECTBO KOHIICHTPUPOBAIM W OYMIIAIN C TOMOLIBIO oOpamneHHO-(pa3zoBoii BOXX 6e3
monudukaropa ¢ nonydennem coepunenus 31. 'H AMP (400 MI'u, IMCO-ds) & 7,88 (m, 3H),
7,30 (td, J=8.,5, 7,0 'y, 2H), 7,20-7,04 (m, 3H), 6,87 (d, J=4,5, 1H), 6,80 (d, /=4,5 I', 1H),
6,27 (d, 6,1 I'y, 1H), 5,75 (t, J=9,1 I'n, 1H), 5,34 (d, J=5,7I'y, 1H), 4,81 (1, J= 6,3 'y, 1H),
4,71-4,50 (m, 1H), 4,23 (m, 2H), 4,11 (m, 1H), 4,03-3,83 (m, 1H), 1,37-1,23 (m, 6H), 1,18-
1,04 (m, 6H). *'P AMP (162 MI'u, IMCO) § 2,47, 2,43. KX/MC: tr = 1,08 mun, MC m/z =
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575,06 [M+1]; XKX-cuctema: Thermo Accela 1250 nna CB2XX; MC-cucrema: Thermo LCQ
Fleet; xonmonka: Kinetex 2,6 mxm XB-C18 100A, 50 x 3,00 MM, pacTBOPUTENHN: alIETOHUTPUI C
0,1% mypaBbuHOI Kuca0ThL BoAa ¢ 0,1% MypaBbUHOIN KUCIOTHI, rpaaueHT: 0 MuH — 2,4 MuH 2-
100% ACN, 2,4 mun — 2,80 muna 100% ACN, 2.8 mun — 2,85 mun 100% — 2% ACN, 2,85 muH —
3,0 mun 2% ACN npu 1,8 mu/muH.

IIpumep 35. (S)-2-3tnaoyrua-2-(((S)-(((2R.3S.4R,5R)-5-(4-amuHonuppo.of2,1-

f1[1.2.4]Tpua3zun-7-ua)-S-uuano-3.4-Auruapokcurerparuapodypas-2-

ummMetorcu)(denokcn)docdopun)amuxo)nponasoar (32)

[0244] Tlonyuenue (S)-2-atunbyrun-2-(((S)-(((2R,3S,4R,5R)-5-(4-amunonupposo[ 2, 1-
f][1,2,4]rpuazun-7-mn)-5-unano-3,4-TUruaApOKCUTETPAruaApOPypaH-2-

wi)MeToKcH )(peHokcH )pochHopriT)aMUHO)IPOTTAHOATA OMTUCAHO HUXKE.

Tlonyuenue  (BR.4R.5R)-3.4-6uc(benzmnokcu)-5-((0ensunokcu)mermn)nuruapodypas-2(3H)-

BnO O TEMPO. ceoboanbIii pamukal BnO 0]
OH KBr _ 0

BnO NaOCl BnO
Bn K,HPO, Bn

OHa

o
o

[0245] (3R,4R,5R)-3,4-6uc(ben3unokcn)-5-((0en3nnokcu)meruin)rerparuapodypan-2-om

(15,0 1) obpenunsimn ¢ MTBD (60,0 mu), KBr (424,5 mr), BonabiM pactBopoM KoHPO4 (2,5 M,
14,3 m1) u TEMPO (56 mr). Yka3aHHyro cMmech oxnaxnganu ao npumepro 1°C. IMopuusimu
MeJJIEHHO BHOCHUJIM BOAHBIN pacTBOp runoxsuopura Hatpus (7,9 macc. %) 10 mogHOro pacxona
HCXOJHOTO MaTephajia, OTMEUEHHOrO C IOMOIIBI0 TE€CTa C NMPHUMEHEHHEeM Kpaxmalia/MOIufa.
Cnom paspmenmsiiu W BOOHBIA cioil moasepramu  skctpakuun MTBD. OOwvennHeHHYyIO
opranudeckyro ¢azy cymuan Hax MgSO4 U KOHUEHTPUPOBAIN NPU MOHUKEHHOM JABJICHUH C

MOJIYHCHUEM YKA3aHHOT'O MPOAYKTA B BUAC TBEPAOTO BEIIECTBA.
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Tonyuenue (4-amuno-7-uonnuppodiof2.1-f][1.2 4]rpuaszuna)

NH, 0 NH,
=" N =" N
+ N—I
\ N. ,/' l:: N\ _N. /)
N ) JIM®A, 0°C | N

[0246] K xomomHOoMy pactBopy 4-amuHonuppono[2,1-f][1,2,4]-tpuazuna (10,03 r; 74,8
mmodb) B N,N-gumerunpopmamuzne (70,27 r) nopuusimu BHocuiH N-noacykunaumun (17,01 T
75,6 MMOJb) TIpPH TMOJAEPKUBAHUHM TEMIEPATypbl COAEPKHUMOro Ha ypoBHe npumepHo 0°C.
ITocne 3aBepiuenus peakuuu (crnycts npumepHo 3 4 npu npumepHo 0°C) peakLMOHHYIO CMECh
nepeHocuiu B 1 M Boanblil pactBop runpokcuaa Hatpus (11 r NaOH u 276 mu Boasl) npu
NOJAEPKUBAHUN TEMIIEpaTypbl COAEpKUMOro Ha ypoHe mnpumepHo 20-30°C. IlomyueHHyro
CYCIIEH3UIO BCTpsiXxuBaju npu npumepro 22°C B Teuenue 1,5 4, a 3arem ¢unbtpoBanu. Teepabie
BellecTBa NpombiBaIu Bojod (50 M) u cymmnu npu npumepHo 50°C mox BakyymMoM ¢
nonyuenueM 4-amuno-7-uogmappono[2,1-f][1,2,4]tpuasuna B Buae TBepmoro memectsa. 'H
SAMP (400 MI', IMCO-d6) 6 7,90 (s, 1H), 7,78 (uup. c, 2H), 6,98 (d, J = 4,4 I'u, 1H), 6,82 (d,
J=44Tu, 1H). BC SIMP (101 MI'u, IMCO-d6) & 155,7, 149,1, 118,8, 118,1, 104,4, 71,9. MC
m/z = 260,97 [M+H].

Tlonyuenue (3R.4R.5R)-2-(4-amuuorupposiof2.1-f1[1.2 4]puazun-7-nn)-3.4-0uc(0eH3UIOKCH )-

5-((6enznnokcu)MeTu)rerparuapodypas-2-ojia ¢ npuMeHeHneM (4-amMmuHo-7-uoanupposiof2.1-

f1[1.2.4]Tprazuxa)

[0247] B peaktop B aTMoc(epe a30oTa BHOCHIN HoA3aMelleHHoe ocHoBaHue (1odobase) 2 (81
r) u TT'® (1,6 n). [Tonyuennsiii pactBop oxnaxnanu 10 npumepro 5°C u sHocunu TMSCI (68
r). 3arem wmemnenHo BHocuim PhMgCl (345 mu, 1,8 M B TI'®) mpu nopnepKuBaHUH
BHyTpeHHell TemnepaTypel npumepHo < 5°C. PeaklMOHHYIO CMecChb IepeMellNBajIl MpU
npumepHo 0°C B Teuenue 30 MMH, a 3aTeM oxjaxjaanu Ao npumepHo -15°C. MenneHHo

BHocwm PrMgCl-LiCl (311 wmu, 1,1 M B TI'®) npu nognepxKuBaHHUH BHYTPEHHEH

TeMriepatypbl Huxke npumepHo -12°C. Tlocne npumepHo 10 MHHYT nepemelnMBaHMs TNpPU
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npuMmepHo -15°C peakLMOHHYIO CMecCh OXJaxkianu 10 mnpumepHo -20°C ¥ BHOCHUJIM pPacTBOp
nakroHa 1 (130 r) B TT'® (400 mu). 3aTeM peaKLMOHHYIO CMECh BCTPSXHUBAIN MPH MPUMEPHO -
20°C B Teuenune npuMepHo | 4 u racum AcOH (57 min). PeakimoHHYI0 CMeCh HarpeBajH 10
npumeprao 0°C u pH mosommunu no 7-8 ¢ momompro BogHoro pacrsopa NaHCO; (5 mace. %,
1300 ™). 3arem peakuuoHHyo cMech pasOaBmsuin EtOAc (1300 mu) u  pasgensnu
opraHudeckuil u BogHbIN ciou. Opranmueckuii cioit npomsiBamu 1 H. HCI (1300 mu1), BOgHBIM
pactBopom NaHCOs (5 macc. %, 1300 mu) u conesbim pactBopoMm (1300 mur), a 3aTeM CyImin
Han Oe3BogHbIM NaxSOs4 M KOHLEHTPUPOBAIM [0 CyXoro cocrosHus. OuucTka mnyTeMm
KOJIOHOYHOM Xpomartorpaduu Ha CHIMKareie C¢ mnpuMeHeHueM rpanueHra cmecu MeOH nu

EtOAc npuBoauia K NOJy4YE€HNUIO YKA3aHHOTO IPOAYKTA.

TTonyuenue ((28)-2-3TUnOyTUII-2-

(((mepdropdenokcn)(benokcu)dochopui)amubo)nponanoara) (cMech Sp u Rp):

0 s 1) bennnauxnopdocdar 0 N E F
> CH,Cl. ot -78°C 10 t°0KD.CD. 2 S0
; > |
o) NH,eHCI 2) neHrathropdeHoT 0 HN—I|:|>—O F
Et:N, ot 0 °C g0 t° oxp.cp OPh - .

[0248] Tunpoxnopun 2-3TrnOyTHIIOBOTO 3dupa L-ananuHa (5,0 r, 23,84 MMOIb) OOBEIUHSITH
¢ MerwirenxjopunoM (40 mi), oxnaxpanmu o0 npumepHo -78°C  u  pobamisuiu
denmnauxnopdocdar (3,65 mn, 23,84 mmons). Jlobassuim TpusTuiamus (6,6 mi, 47,68 MMOJIb)
B TeueHue npumepHo 60 MuH npu npuMmepHo -78°C U MOJTy4eHHYIO CMECh MepeMelInBaly Ipu
TeMIepaType OKpy»Karomeil cpenbl B TedeHHe 3 4. PeakIMOHHYH0 CMeCh OXJIaKIalu N0
npumepro 0°C u nobasnsuiu nentadropdenon (4,4 r, 23,84 mmons). JloOaBysan TPUITHIAMIH
(3,3 mu, 23,84 mmosb) B TeueHne npuMepHo 60 muH. TloaydeHHYI cMech MepeMeInnBajId B
TE€YCHHE TMPHUMEPHO 3 4 MpPH TEMIepaType OKPYKAIIEH Cpeabl W KOHIEHTPHPOBAIH IIPH
NOHMKEeHHOM naBiieHnd. Ocratok pacteopsiin B EtOAC, HECKONBKO pa3 MPOMBIBAIIN BOIHBIM
pacTBOpOM KapOOHaTa HATpHsl M KOHLEHTPHUPOBAIM NPU MOHMKEHHOM JaBieHuu. OcTaTok
OYHINAJH C TIOMOIIBIO KOJIOHOYHOW XpoMaTorpaduu Ha CHIIMKareje ¢ IPUMEHEHHEM TPalueHTa
EtOAc u rekcana (ot 0 no 30%). ®@pakuuu, copepskaBIIne MPOAYKT, KOHLIEHTPUPOBAIH TIPH
MOHUKEHHOM JaBJIEHUHN c MOJTyYeHHUEM (2S)-2-3TundyTun-
2-(((nepdropdenoxcu)(perokcu)hochopun)aMuHO)IPONaHOaTa B BUIE TBEPAOro BelecTsa. 'H
SAMP (400 MI'n, xnmopodopm-d) 6 7,41-7,32 (m, 4H), 7,30-7,17 (m, 6H), 4,24-4,16 (m, 1H),
4,13-4,03 (m, 4H), 4,01-3,89 (m, 1H), 1,59-1,42 (m, 8H), 1,40-1,31 (m, 8H), 0,88 (t, J = 7,5
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'y, 12H). 3'P SIMP (162 MT'w, xnopodopm-d) & -1,52. °F SIMP (377 MI', xsopodopm-d) &
-153,63, -153,93 (M), -160,05 (td, J = 21,9, 3,6 T'), -162,65 (qd, J = 22,4, 20,5, 4,5 T'y). MC m/z
= 496 [M+H].

TloayueHnue ((28)-2-5TUun0yTui-2-

(((mepdropdenokcn ) (henokcn)hocdh opui)aMUHO)IPOIAHOATA):

iy PhOP(O)Cly, Et;NJIXM

/_§' O; & ii)4-aurpodenon, EtsN, JIXM o = o R F
O  NH,eHCl .. , >~ : -P- F
2 iii) Et;N, iPAc/H-renran /_§70 HN=E-O
F

OPh =

I'mnpoxnopun 2-3tundyrunosoro s¢upa L-amanmna (40,10 r, 0,191 Mmonp) pacTBOpsiin B
auxjopMerade (533 r) M pacTBOp OXJAXJIAJIM NPHU INepeMellnBaHuM A0 npumepHo -15°C B
armoctepe Nz (1). Jobasmsmu penmnguxnopdocdar (40,32 r, 0,191 monb) ¢ mociaenyromum
MenJeHHbIM noOaBieHuemM TpusThiamuHa (41,58 1, 0,411 MMOJb) M pPEAKLUOHHYIO CMECh
nepeMernBay npu npuMepHo -15°C B reuenue npumepHo 1,5 4. Jlobasismn nenradpTopdenomn
(35,14 r, 0,191 monb), a 3arem TpudsTHiamuH (19,23 r, 0,190 MOJIB) U PEAKLMOHHYIO CMECh
nepeMenInBaId B TeUeHne npuMepHo 2 4. PeakiimonHyro cMmech Harpesanu 10 npumepHo 0°C u
nobasysmn 0,5 M HCI (279,19 1). Cmech HarpeBanu 1o npumepHo 22°C U OpraHHUYECKHi CIOMH
otaessuin 1 npombiBaiu 5% BoaHbiM pactBopom KHCOs3 (281 r), a 3arem Bomoii (281 r).
AnukBoTy opranudeckoro cyosi (453,10 r u3z 604,30 r pacTBOpa) KOHLIEHTPUPOBAIU 10 00bEMa,
cocraBysiBuiero mnpuMmepHo 120 mn, noGammsimm  m3omponmianerat (157 r) m  pactBop
KOHLEHTPUPOBAIIU IO CyXOro coctosinus. OcTaTok pacTBOpsid B m3omponwianerate (158 r).
IMony4eHHBI PacTBOP KOHLIEHTPUPOBAIU N0 0OBbeMa, COCTABIsIBIIEro mpumepHo 120 mui, u
TemnepaTypy nosoamwan Ao npumepHo 45°C. Jlobasmsum H-renta (165 1) U cMech OXJIaKAaIH
no 22°C B teuyenuwe mpumepHo 1 4. JloGaBmsim H-rentaH (167 r) U cMeCh OXJIAXKIAIH IO
npumepro 0°C. [lobaBmsmu TpustminamuH (2,90 1, 0,0287 Moyb) M TOJYYEHHYIHO CMeECh
nepememuBaiy npu 0°C B Teuerne npumepHo 17 4. CMmech GUIbTpOBaIH, TBEPAbIE BELIECTBA
NPOMBIBAIM H-renTaHoM (145 r) u TBepaple BEIIECTBA CYIIMIIHN MO BAKYYMOM NPU MPUMEPHO
40°C B TEUEHHE  TNPUMEPHO 15 9 ¢ nonydyeHueM  2-3TnOytui-((S)-

(nenradropdenoxcu)(penokcu)docopmn)-L-anannnaara.
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THonyuenue 2-3tmndytuia-((S)-(4-aurpodenokcu )(penokcu )bochopun)-L-anaHugara:

i) PhOP(O)Cl,, EtsN, iPAc

o =< o >
2 R 1) 4_gurpodenon. EtN. iPAc O>/._<\ 0
O NHpeHCl  wnBY. iPAc/n-renran O HN’E"O@‘N02

OPh

Cycnensuro runpoxsopuna 2-3tundyrmnosoro 3¢upa L-amanumna (20,08 r, 95,8 mMmonb) u
usonponmianerata (174 r) oxmaxganu npu nepeMmemuBaiuu 10 npumepro -20°C. obasisuiu
¢enmnnuxnopdocdpar (20,37 r, 96,5 MMOIB) C MOCIEOYIOIIUM MENJIEHHBIM J00aBJIeHUEM
TpydTIiamuHa (20,97 1, 207,2 MMONb) M MOJYYEHHYIO CMECh MEPEMELINBAIN MPH MPUMEPHO
-20°C B Teuenue npumepHo 1 4. JlobGaBmsumm 4-nutpodenon (13,23 r, 95,1 mmomp) ¢

NOCJEAYIOUMM  MeUIeHHbIM foOaBieHreM Tpudtuiaamuaa (10,01 r, 98,8 wmmomb) wu

PEaKLMOHHYK0 CMeCh IEpeMelIMBAIM B TedueHue npumMepHo 1,5 4. PeakuoHHYIO cMech
Harpesaiu 10 npumepHo 0°C u nobassitu 0,5 M HCI (140 r). Opranudeckuii CJIoi OTIENsUd |
npombiBain 5% Na;COs; (2 x 100 r) u 10% NaCl (2 x 100 r). 3areM OpraHH4ecKuil CIOM
KOHLEHTPUPOBAIM 10 00BeMa, cocraBisiBmero mnpumepHo 80 wi, u  gobaBisui
usonponwiaueratr (4 r), a 3arem H-rentad (110 r). JloOaBisu 3aTpaBOYHbIE KPHCTAJLIBI
nponykta (0,100 1), a 3arem BrOopyro mopumro H-rentaHa (110 r) u cMech OXJaKAamu 10
npumepro 0°C. obasnsuu 1,8-nuazabunmknoyanen-7-eH (1,49 r, 9,79 MMOJIb) U MONTYyYEHHYIO
cMmech nepeMernnBain npu npumepHo 0°C B Teuenue npumepHo 21 4. IlomyueHHble TBepable
BeIllecTBa (PHUIIbTPOBAIM U MPOMBIBAIM CHavaja H-rentaHoM (61 r), a 3arem H>O (2 x 100 r).
Teepabie BemecTsa nepemenranu ¢ HO (200 r) B Teuenune npumepro 1,5 4, punbTpoBanu u
npombBain H,O (3 x 100 r), a 3atem H-rentanoMm (61 r). IlonydeHHbIe TBEpAbIE BEINECTBA

CYLIWIN 1oj BakyymoM npu npumepHo 40°C B TeueHue npumepHo 19 4 ¢ monydeHuem 2-

stunOyTun-((S)-(4-aurpodenokcn)(penokcu )pochopun)-L-ananuHara.

Tonyuenue CoenrHeHus, VKa3aHHOIO B 3arojioBke (cMechb Sp u Rp):

Y

BuMgCl, IMOA
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[0249] Hyxkneosun (29 wr, 0,1 mmonb), ¢ochonamun (60 wmr, 0,12 mmons) m N,N-
aumetmipopmamun (2 mut) OOBEOUHSUITH TIPU TEMIIEpPAType OKpysKaromed cpenbl. MenjeHHO
nobasmsnn  mpem-oytunmarauiixaopun (1 M B TI'®, 0,15 mm). Cnycrs nmpumepro 1 d
PEAKLMOHHYI0 CMeCh Pa30aBIsUTN STHIIALIETATOM, NMPOMBIBAINA BOIHBIM PACTBOPOM JIMMOHHOM
KUCIOTHI (5 Macc. %), HachleHHbIM BOAHBIM pacTBOpoM NaHCO3 1 HaChIIIEHHBIM COJIEBBIM
pactBopoM. Opranndeckyro ¢asy cyumu Hag NaxSOs4 U KOHLIEHTPUPOBAIH MPH MOHWKEHHOM
nasneHnH. OCTaTOK OUHMINAIM C TMOMOINBIO KOJOHOYHOH Xpomarorpaguu Ha CHIIMKArene c
npumMeHeHueM rpaauenta meranosna u CHzClz (ot 0 o 5%). @paxuun, cogeprkaBIine IpOayKT,

KOHLCHTPUPOBAJIN IMPU IMOHUKEHHOM AABJICHUU C ITOJIYUYCHUEM YKAa3aHHOI'O IMPOAYKTA.

TloayueHue (3aR 4R 6R. 6aR)-4-(4-amubonuppono|2.1-f][1.2.4]tpuaszun-7-mi)-6-

(runpoxcumernn)-2,2-pumerunrerparunpodvpol3.4-d][ 1.3 nnokcon-4-xkapboHuTpuia;

MeO OMe

18M H,SO,
A1eToH
23 °C

[0250] K cMecHu (2R,3R,4S,5R)-2-(4-amunonuppono[2,1-f][1,2,4rpuazun-7-un)-3,4-
IUTUAPOKCH-S-(TuapokcuMeTmn)Terparuapodypan-2-kapoonutpuna (5,8 r, 0,02 momb), 2,2-
numetokcunponana (11,59 mu, 0,09 mosb) u aleroHa (145 MiT) npu TemmepaType OKpy Karoen
cpensl noOaBsuiu cepHyro kucioty (18 M, 1,44 mu). Cmech HarpeBanu no npumepro 45°C.
Cnycrs mpumepHo 30 MHMH cMeCh OXJaXAald 1O TeMIepaTypbl OKpyKaroleHd cpeabl U
nobassin OukapOonat Hatpust (5,8 r) u Bony (5,8 mut). Uepes 15 MUH cMeCh KOHLIEHTPHPOBAJIH
npu MoHWKeHHOM naBjieHun. OcraTtok BHocwiM B stwianerat (150 mu) u Bomy (50 mu).
Bopnubiii cnmoit moxBeprajm SKCTpakmuwu dTwianeratoM (2 x50 min). OObenIUHEHHYIO
OpraHudeckyro (asy CyIIwiMd Haj Cyjib(paToM HATPUs M KOHLEHTPUPOBAIM MPHU MOHUKEHHOM
IaBleHUH ¢ monydeHneM — HeouumeHHoro  (2R,3R,4S,5R)-2-(4-ammuonmppono[2,1-
f1[1,2,4]rpuasun-7-nmn)-3,4-IUruAPOKCH-5-(THAPOKCUMETHIT ) TeTparuipodypaH-2-
kapbonutpuna. 'H AMP (400 MI'u, CDsOD) § 7,84 (s, 1H), 6,93 (d, J = 4,6 T'u, 1H), 6,89 (d, J
=4,6I'y, 1H), 5,40 (d, J= 6,7 I'y, 1H), 5,00 (dd, J=6,7, 3,3 'y, 1H), 4,48-4,40 (m, 1H), 3,81—
3,72 (m, 2H), 1,71 (s, 3H), 1,40 (s, 3H). MC m/z = 332,23 [M+1].
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Honyuenue TsOH conu (3aR 4R.6R.6aR)-4-(4-amunonupponol[2.1-f][1.2.4]rpuazun-7-mi)-6-

(ruapokcumerin)-2.2-nuMerunrerparuapodypol3.4-d1[ 1.3 nnokcon-4-kapbouurpuna;

MeO OMe

Y

p-TsOH \/
arleTOH
23 °C Oxo p-TsOH

[0251] K cMecHu (2R,3R 4S,5R)-2-(4-amunonmppo:no[2,1-f][1,2,4|rpuasun-7-un)-3,4-
IUTUAPOKCH-S-(TuapokcuMeTmn)TeTparuapodypan-2-kapoonutpuna (5,0 r, 17,2 mmons, 1,0
9KBUB.), 2,2-mumerokcunponasa (10,5 mn, 86 mmonb, 5,0 sxBuB.) U aueroHa (25 i) npu
TeMIepaType OKpy)Karouei cpenbl no0aBisuid #-TonuicyibdoHoByro kuciory (3,59 r, 1,1
5KkBUB.). [loyueHHyI0 CMeCh MepeMeIInBaIi pU TeMIleparype okpykawomei cpensl. Crycrs
npumepHo 30 MuH no0aBisM u3onponmianerar (25 M) B TeUeHHE NMPUMEPHO OFHOTO Haca.
ITonydeHHyr0 CycrneH3uio (pUIbTPOBAIM M MPOMBIBAIHM CMECBIO renTaH:u3omporuianerar 2:1

(25 ma). [Ipoaykr cymmnm noa Bakyymom npu npumepso 40 °C.

Tlonyuenue (3aR_4R.6R. 6aR)-4-(4-amunonuppono[2.1-f1[1.2.4]tpuazun-7-mun)-6-

(ruapokcumeri)-2.2-mumerunrerparuapodypol3.4-d1[ 1.3l nnokcon-4-kapboHurpunia;

MeO OMe

p-TsOH
aneToOH
23°C

[0252] K cMecHu (2R,3R 4S,5R)-2-(4-amunonuppo:no[2,1-f][ 1,2,4|rpuasun-7-un)-3,4-
IUTUAPOKCH-S-(TUApOKCHUMETIIT)TeTparuapodypan-2-kapobonutpuna (5 r, 17,2 mmons, 1,0
5KBUB.), 2,2-muMmerokcunponana (10,5 mu, 86 mmonb, 5,0 3kBuB.) U auneroHa (25 ) npu
TeMIIEpaType OKPYKaromed cpenbl N00aBisuid A-TONUICYIbGOHOBYO kucioty (3,59 r, 1,1
5kBuB.). [IoJy4eHHYIO CMeCh MEpEeMEIINBAIN TIPU TEMIIEpaType OKpyskaromen cpenpl. CrycTs
30 muH poOaBisum m3ompomujanerar (25 M) B TedeHHe ONHOro daca. llomydeHHYro
CYCIeH3WI0 (PUIBTPOBAIM W TMPOMBIBAJIM CMECBIO TenTaH.u3onpomwianerat 2:1 (25 wm).
Iponyxr cymmmu mox Bakyymom npu 40°C. BeineneHHOe TBepIoe BeLIECTBO NOOABISIIU B

peakTop u aobasmsui 5% pacreop K2COs3 (50 mi) u stunanerar (50 mu). Croun paznensuid u

128



BOIHBIA CJIOH mpombiBaiu sTuianeratoM (25 mu). OObeanHEHHBIE OPTraHUYECKHE CIIOH
NpoMBIBAIM BOAOH (25 Mul), a 3aTeM KOHLEHTPHpPOBAJIM A0 mnpuMepHo 25 mi. Peakrop
3aIOJHAIM U30TPONUIaneTaToM (25 Mi1) U KOHLEHTPUPOBAIU 0 MPUMEpHO 25 mi. Peakrop
CHOBA 3aTIOJIHSJIM W30MPONUIaneTaroM (25 Mi1) 1 KOHIEHTPUpOBaIH 10 25 M. B monydeHHbIH
pPacTBOpP BHOCHJIM 3aTPaBKy C MOJYy4YE€HHEM TIyCcTOM cycneH3uu. K yka3aHHOW CyCneH3uu
nobasnsny renraH (25 M) B TedeHHE OJHOTO vaca. [lonyueHHy0 CyCHeH3uro (HIBTPOBAIN H
MIPOMBIBAJIM CMEChIO renTaH:u3omnponuianerat 2:1 (25 mi). [IpoaykT cymmiy mog BaKyyMOM
npu 40°C. () (2R,3R,4S,5R)-2-(4-amunonupporno[2,1-f][1,2,4]rpuazun-7-mn)-3,4-TurugpoKcu-
5-(runpokcumerun)rerparuapodypan-2-kapbonurpun. 'H AMP (400 MI'u, CD3OD) & 7,84 (s,
1H), 6,93 (d, J =4,6 T'uy, 1H), 6,89 (d, J = 4,6 I'y, 1H), 5,40 (d, J = 6,7 I'u, 1H), 5,00 (dd, J =
6,7, 3,3 I'u, 1H), 4,48-4,40 (m, 1H), 3,81-3,72 (m, 2H), 1,71 (s, 3H), 1,40 (s, 3H). MC m/z =
332,23 [M+1].

Honyuenue (28)-2-3tunbytmin-2-(((((2R.3S.4R.5R)-5-(4-amunonupposo[2,.1-f][1.2.4]tpua3un-

7-mn)-5-1mano-3.4-nuruapokcurerparuapodypan-2-

win)Merokcu ) herokcn)docdopuin)aMUHO )JIPOIaHoaTa:

NO,
: O\\P/o©/
O P
\N \JN \([)]Aﬁ OPh
HO / \N/ ;> \
Il%

4 N
o_ .0 MgCl,, (iPr);NEt
7< MeCN

NH,

/]

[0253] AuetoHuTpun (100 MUT) o0BeTUHSITN c (25)-2-3TrndyTin-2-(((4-
HuTpodeHokcH )(penokcn)pochopun)amuno)nponanoarom (9,6 r, 21,31 mMMoIb), CIUPTOM B
kadgectBe cyOctpara (6,6 r, 0,02 monb), xymopumom wmarHus (1,9 r, 19,91 mmonb) mpu
TeMreparype Okpykawolled cpenpl. CMmech BCTpSIXUBAIUd B TEUEHHUE NPUMEPHO 15 MuUH u
nobasysimn N, N-mumzonpormwntanamud (8,67 mu, 49,78 mmons). Cnyctst npumepHo 4 d
pEeaKUHOHHYIO cMech pasdamisim stinanetatoM (100 mi), oxnaxkmanu no npumepHo 0°C u
OOBEIUHSUIN C BOJHBIM PacTBOPOM JIMMOHHOW KHCIHOTHI (5 macc. %, 100 mur). Opranndeckyro
(hazy mpOMBIBAJIA BOIXHBIM PACTBOPOM JIMMOHHOM KUCIOTHI (5 Macc. %, 100 MiT) 1 HACBIIIEHHBIM
BOJIHBIM PAaCcTBOPOM XJiopuza aMMoHHUsI (40 MiT), BOIHBIM pacTBOpoM KapOonata kanus (10 macc.
%, 2 x 100 mJ1) 1 HaCHIIEHHBIM BOAHBIM COJIEBbIM pacTBOpoM (100 mur). Opranndeckyro ¢aszy

CYyIIMJIM Haja CynbhaToM HATPUsl WU KOHLEHTPUPOBAIM TPH TOHIKEHHOM JABJICHUH C
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nojlydeHueM HeouuineHHoro nponykra. 'H AMP (400 MI'y, CDsOD) & 7,86 (s, 1H), 7,31-7,22
(m, 2H), 7,17-7,09 (m, 3H), 6,93-6,84 (m, 2H), 5,34 (d, /= 6,7 I'y, 1H), 4,98 (dd, J = 6,6, 3,5
I'n, 1H), 4,59-4,50 (m, 1H), 4,36—4,22 (m, 2H), 4,02 (dd, J = 10,9, 5,7 I'y, 1H), 3,91 (dd, J =
10,9, 5,7 I', 1H), 3,83 (ax, J=9,7, 7,1 I'y, 1H), 1,70 (s, 3H), 1,50-1,41 (m, 1H), 1,39 (s, 3H),
1,36-1,21 (m, 7H), 0,86 (t, /= 7,4 ', 6H). MC m/z = 643,21 [M+1].

Tloayuenue (S)-2-3tnboytra-2-(((S)-(((2R.3S.4R . 5R)-5-(4-amubonuppoo[ 2. 1-

f1[1.2.4]tpuaszun-7-wn)-5-1mano-3 .4-nuruapokcurerparuapod ypag-2-

win)Metokcu ) benokcu )bochopun)amuuo)nponagoara (Coennuenue 32)

—_—— A
0 :
T® ©/ HO

[0254] Heounmennsiii aneronun (12,85 r) odvenunsuiu ¢ Terparuapodypanom (50 mi) u
KOHLIEHTPHPOBAJIM TPU TOHMKEHHOM JaBiieHHH. OCTaTOK pacTBOPSUIM B TeTparuapodypaHe
(100 mi), oxnaxnanmu no npumepHo 0°C u meanenHo nobdasisum koHeHTpuposanuyro HCI (20
). CmecHu JaBajyd BO3MOMKHOCTb HArpeTbesi O TEMIepaTypbl OKpy»Karomen cpensl. Ilocie
pacxojia UCXOMHOrO aleToHuaa, onpenenennoro nyrem BOXKX-ananusza, nodasnsiiu Boay (100
MJT), @ 3aTe€M HaCBIIEHHBIN BOAHbII pacTBop OnkapOonaTa Hatpus (200 mur). Cmech moasepraim
sKcTpakimu stuianeratoM (100 mut), opraHudeckyro ¢a3zy NPOMBIBAIN HACHIIEHHBIM BOIHBIM
coJieBbIM pacTtBopoM (50 mur), cyurmuii Haa Cyib(paroM HATpUsi M KOHLEHTPUPOBAIU IPH
MOHMKEHHOM J1aBjieHnH. OCTaTOK OYHWINAJIM C TMOMOINBI) KOJOHOYHOW Xpomarorpaduu Ha
CHJIMKarejie ¢ MPUMEHEHHEM TpagueHTa mMeraHosa u stuianerata (ot 0 go 20%). Dpakuumy,
COIepKABIINE MPOAYKT, KOHLEHTPUPOBAIM TPH NOHWKEHHOM JaBJICHUU C IOJy4YE€HHEM

YKa3aHHOTO MPOIYKTA.
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Tonxyuenue (S)-2-3tunboytrn-2-(((S)-(((2R 3 S.4R. . 5R)-5-(4-amunonupposof 2. 1-

f1[1.2.4])tpuaszun-7-wn)-5-umano-3 .4-nuruapokcurerparuapod ypag-2-

win)Merokcu ) benokcu)dbochopun)amuuo)nponadoara (Coennnenne 32)

MypasbsrHaA
0] 3 o kucnota/H,O (4:0)
/_§ o; HN-P -0
8 20°C
Bo ¢naxoH, COZIeP KABLINI (S)-2-atunoyrun-2-(((S)-(((3aR,4R,6R,6aR )-6-(4-

amunonupposno|2,1-f][1,2,4]Tpuaszun-7-un)-6-unano-2,2-numerunrerparuapodypol 3,4-
d][1,3]diokcon-4-nn)merokcu)(peHokcu)pochoprn)amuno)nponanoar (30 mr, 0,05 mMmonb),
nobassin 80% BoxHBIN pacTBOpP MypaBbrHOM kuciaoTel (1,5 mit). Tlocne 18 4 mpu mpumepHO

20°C ¢ nomombro BOXKX u XKX/MC 6bu10 noatsepxkaeHo noaHoe npespamenune. MC (m/z) =

603 (M+1)".

THonyuenue (S)-2-53trnbytun-2-(((S)-(((2R.3S.4R . 5R)-5-(4-amunonupposno[ 2. 1-

f1[1.2.4]tpuazun-7-un)-5-1mano-3 . 4-nuruapokcurerparuapodypas-2-

un)Mmerokcu ) dbenokcn)bochopun)amuuo)nponanoara (CoenuHenue 32) ¢ NPUMEHEHUEM

OpAMOro COUETaHusAa

ﬂ?o oo e
O HN P -0

OPh

MgCly, (iPr)oNEt, TT®

[0255] B CMeCh (2R,3R 4S,5R)-2-(4-amunonuppono| 2,1-f][ 1,2,4|rpuaszun-7-mun)-3,4-
IUTUAPOKCH-S-(TuapokcuMeTm)Terparuapodypan-2-kapbonutpuna (0,5 r, 2 mmons), (S)-2-
stunOyTun-2-(((S)-(4-aurpodenokcu)(penokcu)pochopun)amuao)nponanoara (0,9 1, 2
mmonb) u MgCly (0,2 1, 2 mmonb) BHocmn N,N-mumernnaueramun (10 mu). ITonyueHHyro
cMech HarpeBanu 10 mpuMepHo 30°C mpu MOCTOSTHHOM TMEPEMELIMBAHUU. 3aT€M MEIJICHHO
nobasmsmn N N-nmunszonpormmimdtiinamud (0,7 mn, 4 MMONb) W PEAKLUUOHHYIO CMECh

nepemMeInuBaty B TedeHue npumepHo 6 4. Buocunu Bony (H20) (10 mi), a 3atem 2-MeTHF (10
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MJT) ¥ Pa3felisuil OPTaHUYeCKYI0 M BOAHYIO (pas3bl. 3aTeM BOAHBIN CIIOH MozaBeprajin oOpaTHOM
skcrpakunu 2-MeTHF (10 mur). Opraanyeckuii cion oObequHsud U npombiBainu 10 macc. %
pacTBOpOM JIMMOHHOM kucioThI (10 M), a 3arem 10 macc. % pactopom K2COs (10 M) u H2O
(10 mn). Ilepen paznenenuem cioeB 10OABISIIN HEOONBIIOE KOJMYECTBO COJIEBOIO PACTBOPA IS
PacTBOPEHUS SMYJIbCUM B MPOMBIBOYHON Bone. OpraHuueckuil CJIOHW BBIMAPUBAIN IO CYXOTro
cocTosiHus ¢ noaydeHueM 0,65 r nenbl 3atem nodasnsimu iPrOAc (2,6 Mi1) 1 cMech HarpeBaju
no npumepHo 40°C mns obecniedenust pactBopenust. Pactop oxnaxkganu 1o npumepHo 20°C u
MOJIyYEHHYIO CMECh IMEPEeMEIIUBAIA B Te4YeHUue MNpuMepHO 3 nHel. Tsepable BeliecTBa
BBIIEISIIM TNyTeM (UIBTPOBAHUS U OT(QUIBTPOBAHHBIM OCAZOK IMPOMBIBAIM HEOONBLINM
konuectBoM iPrOAc. Teepnble BemecTBa cyunuid ¢ nosnydeHueMm (S)-2-atunoytui-2-(((S)-
(((2R,38,4R,5R)-5-(4-amunonuppono[ 2,1-f][ 1,2,4]Tpuaszun-7-um)-5-unano-3,4-

AUTHIpOKCcHTETparuapodypas-2-ui)merokcn)(henokcn)dochopmn)ammuHo)nponaHoara.

NH

N, J /_§70 HN-P o@—
s HNI'P 0

Y

MgCl,, (iPr),NEt, DMAc

[0256] B CMecCh (2R,3R,4S,5R)-2-(4-amunonuppono| 2,1-f][1,2,4]rpuazun-7-nn)-3,4-
IUTUAPOKCH-S-(TuapokcuMeTmn)Terparuapodypan-2-kapoonutpuna (0,2 r, 0,7 mmons), (S)-2-
stunOyTun-2-(((S)-(nepdpropdenokcu)(penokcu)pochopmn)amuno)nponanoara (0,3 r, 0,7
mmodb) 1 MgClz (0,1 1, 1 mmonb) BHOCHu N, N-gumerunauetamun (4 mu). [Tony4deHHyro cMech
Harpesaiu 10 nmpuMepHo 30°C mpu MOCTOSTHHOM MEePEMELINBAHUN. 3aTeM MEIJICHHO A00aBIISIIH
N,N-nuuzonpormumstinamud (0,3 My, 2 MMOJNb) U PEaKIHOHHYI) CMECh IMEPEeMEINNBaId B

teueHue 5 4. [IpeBparnenne B mpoayKT ObUIO MOATBEpkAeHO ¢ nomoinbo CBOXXX-ananmsa.

TloayueHnue (3R.4R 5R)-2-(4-amunonuppono[2.1-f][1.2.4]rpuazun-7-un)-3.4-6uc((tper-

OVTIJIIUMETIICHII)OKCH )-5-(((TpeT-O y THIIIN MEeTJIC JIWJL JOKCH )MeTHI1 ) TeTparuapod vpas-2-

OJia
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oo 1. TMSCI, PhMgCl, 0 °C
TBSO/\<_79 2. iPrMgCl, -15 °C TBSO
3. LaClz-2LiCl, -15 °C

i . iz
TBSO OTBS TT®, 20 °C TBSO OTBS

[0257] Tlonywanu pactBop 7-uonmuppono|2,1-f][1,2,4]rpuasun-4-amuna (13,9 r, 53,5 mmodb)
B TT'® (280 mu). PactBop oxnaxkpamu o npumepHo 0°C u noGasnsmn TMSCI (13,6 mu, 107
MMOJIb). PEakIIMOHHYI0 CMeCh NepeMEIINBalIH B TeueHue MpuMepHo 20 MUH, a 3aTeM A00aBIsIn
PhMgCl (2 M B TI'®; 53,5 mu1, 56,8 MMOJb) npu NOAAEPKUBAHUN BHYTPEHHEH TeMIepaTyphbl
Hke npumepHo 5°C. PeakuMOHHYKO cMech BCTpsxuBaiu npu npumepHo 0°C B TedeHue
npumepHo 30 MHH, a 3aTeM oxyaxganu 1o npumepHo -20°C. 3arem pobasmsmu iPrMgCl-LiCl
(1,3 M B TT'®, 43,1 M, 56 MMOnb) MpU NOANEP)KMBAHHM BHYTPEHHEH TEeMIEpaTypbl HIDKE
npuMepHo -15°C. PeakIMOHHYIO CMeCh BCTPAXUBAIM B TeueHHe npumMepHo 30 MuH mpu

npumepHo -20°C.

[0258] B OTIEIbHON KoJioe MOJTyYaJjIu pacTBop (3R,4R,5R)-3,4-6uc((Tper-
Oy THIIAMMETUIICHITHI )OKCH )-5-(((TpeT-0y T AN ME THIICHITHUT ) OKCH )Me T ) auruapod ypas-2(3H)-
ona (25,0 r, 50,9 mmonb, 0,83 skBuB.) B LaCl3-2LiCl (0,6 M B TT'®, 85 mn, 50,9 mMonb). 3atem
yYKa3aHHBbIA pacTBOp TNEPEHOCWIM B PAacTBOpP, COAEP)KABLIMIA peakTuB [ puHbspa, TmpU
NOJJeP)KUBAHUN BHYTpeHHel Temmeparypsl Hibke -20°C. IlonmydeHHyI0 peaklMOHHYKO CMeCh

BCTPSIXUBAJU NPpU puMepHoO -20°C B TeueHue NpuMepHo 4 4.

[0259] Peaxiuro racumm 1 M HCI (140 mi1) 1 cMech HarpeBaju 10 TEMIIEPATYPbI OKPYIKArOIIEH
cpenbl. JloGasmsmn EtOAc (140 mi) u pasgessiii OpraHWYecKyr0 W BOIOHYIO (a3bl. BomHblii
cioii moneepranu skctpakuuu nocpenctsom EtOAc (200 mu). O6wenunennsie EtOAc ciou
MOJIBEPTaJId SKCTPAKLMH TMOCIENOBATEIbHO HACHIIEHHBIM BOAHBIM pactBopoM NaHCOs (2 x
200 ™), Bomoit (200 wmm) u comeBeM pactBopoM (200 wur). OpraHuyecKuil Cioi
KOHIICHTPUPOBAIM, a 3aTE€M OYMINAIN C TOMOIIpI0 Xxpomartorpadguu Ha cuimkarene (30%
EtOAc/rexcan) ¢ nonydennem (3R,4R,5R)-2-(4-amunonuppono[2,1-f][1,2,4]rpuazun-7-mn)-3,4-
ouc((Tper-Oy THIANMETHIICHITAIT )OKCH)-5-(((TpeT-

OyTUIAMMETUIICUINT)OKCH )MeTHI) TeTparuapodypan-2-ona. 'H SAMP (300 MI'uy, CDCl3) §
8,15-7,88 (m, 1H), 7,51 (d, J = 4,8 I', 0,5H), 7,02-6,92 (m, 0,5H), 6,65-6,57 (m, 1H), 5,66—
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5,24 (m, 3H), 4,49-3,50 (m, 4H), 0,97-0,78 (26H), 0,65 (s, 1,5H), 0,19-0,00 (m, 15,5H), -0,22
(s, 1H), 0,55 (s, 1H). MC m/z = 626 (M+H).

Tloayuenue (2R.3R 4R .5R)-2-(4-amunonuppono| 2.1-f][ 1.2 4rpuazun-7-un)-3.4-0uc((tper-

OV TN METWICHIWI)OKCH )-5-(ruapokcuMeTn ) reTparuapod ypad-2-kapOoOHUTpUIIa

TOY. TMSCN. TMSOTf

- HO

_/ CH,Cl,, 40 °C \
TBSG OTBS TBSO OTBS

[0260] PactBOp (3R,4R,5R)-2-(4-amunonuppono|[2,1-f][1,2,4 ]| tpuazun-7-un)-3,4-0uc((Tper-
Oy TUIIUMETHIICHITII )OKCH)-5-(((TpeT-0y THI AN ME TUIICUITHIT)OKCH ) METHIT ) TeTparuipodypas-2-
onma (1,50 r, 2,40 mmonb) B CH2Cly (15 ™) oxnmaxkmanu no npumepHo -40°C. JloGasmnsuiu
TpupTOpyKcycHyro kuciaory (0,555 mu, 7,20 MMOIIb) pU MOAAEPIKUBAHUH TEMIIEPATypPhbl HUXKE
-20°C. B otnenbHOil konbe Tpumetuacunuitpudropmerancyibponat (2,60 mu, 14,4 Mmosb)
nobasmsu k 5 mn CHzClz (5 min) mpu mpumepro 15°C ¢ mocnepyromum noOaBieHHEM
tpuMmeTwicwnianuanuaa (1,92 mm, 14,4 MMoinp) U pacTBOp OXJaxkaainu A0 npumepHo -30°C.
Oxnaxxnennblii  pactBop nmobaBimsuin  k  pactBopy (3R 4R,5R)-2-(4-amunonuppoino|2,1-
f1[1,2,4]rpuazun-7-mn)-3,4-6uc((Tpet-Oy THIAUMETHIIC T ) OKCH )-S5 -(((TpeT-

Oy THIIAMMETUIICHITHI JOKCH )METHIT ) TeTParuipod ypaH-2-oia npu NOAAEPKUBAHUN TEMITEPATYPhI
Hwke -25°C. PeakuMOHHYI0 CMecCh nepeMelnnBain B TedyeHue 15 mun mpu npumepno -30°C.
Peakumro racuim TpusTHiaamMuHoM (3,34 mi, 24,0 MMoITb) B cMech HarpeBasiu 10 npumepHo 0°C.
Hobasnsm Bony (50 mu1) mpu moaaep KMBaHUU TeMmmepaTypsl Hike npumepHo 20°C. Korpa
nobasyieHue ObUIO 3aBEpPLICHO, CMECh MEPEMEIIHMBAIM B TE€YeHHE |5 MUH NpH KOMHATHOM
temrieparype. Cjou pa3mensuin U OpraHu4ecKuil ol mpombiBanu nocienoarensno KOH (20
mut), Bozo# (20 mur) u coneBbiM pacTBopoM (20 mur). Opranudeckuii cinoil cyurmmi Hag NaxSOs,
KOHIICHTPUPOBAIM, a 3aTE€M OYMINAIN C TOMOIIpK Xxpomartorpaduu Ha cuimkarene (30%
EtOAc/rexcaH) ¢ mosyueHHEM YKa3aHHOTO MPOAYKTAa B BHAE CMECH AHACTEPEOMEPOB B
cootHomeHun 3,8:1. CMech AONMOJHHUTENBHO OYHINAIN C MOMOLIBI0 npenapaTiusHoil BOXKX (ot
0 nmo 95% ACN B Bome) C TMOJYYeHHEM YKa3aHHOTO TMPOAYKTa B BHAE OTICIBHOTO
nuactepeomepa. 'H SAMP (400 MI'u, IMCO-d6) & 8,14-7,92 (m, 2H), 7,89 (s, 1H), 6,95 (d, J =
48 I'n, 1H), 6,88 (d, J=4,4 I'u, 1H),5,27 (d, J = 4,6 'y, 1H), 5,10 (dd, J = 7,7, 4,6 T'u, 1H),
431(dd, J=4,7,1,4Tu, 1H), 4,12 (ddd, J =5,9, 4,1, 1,4 'y, 1H), 3,80-3,69 (m, 1H), 3,56 (td, J
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=738, 3,9 'y, 1H), 0,93 (s, 9H), 0,75 (s, 9H), 0,11 (s, 3H), 0,09 (s, 3H), -0,15 (s, 3H), -0,62 (s,
3H). MC m/z = 520 (M+H).

Tloayuenue (S)-2-5Tnoyrmn-2-(((S)-(((2R.3R.4R . 5R)-5-(4-amubonupposo[ 2. 1-

f1[1.2.4])tpuaszun-7-un)-3.4-ouc((Tper-0y THIAMMETUIIC I JOKCH )-S-inadorerparuapod yvpau-

2-un)merokcu )(herokcu )pocdopri1)aMHUHO )IIPOIIaHoaTa

1238 —~0O

<& 9
o; HN—E’—O—@—NOZ

OPh

N 0O Iz
TBSG OTBS 1.5 sxs. MgCl, TBSG OTBS
2,5 k8. (iPr).NEt, TT'®, 50°C

B CMECh (2R,3R,4R,5R)-2-(4-amunonmppoino[2,1-f][1,2,4 ] tpuasun-7-un)-3,4-6uc((Tper-
Oy TUIITMMETUIICIITII )OKCH)-5-(Tuapokcumetn)rerparuapodypan-2-kapoonurpmia (16 wr,
0,03 MMOJIb), (S)-2-3tunbytun-2-(((S)-(4-
Hutpodenokcn)(penokcn)pochopmn)amuno)nponanoara (17 mr, 0,04 mmons) u MgClz (4 wr,
0,05 mmonb) BHOCHAN TI'® (0,3 mut). [lonyueHHyro cMech HarpeBanu a0 npumepHo S0°C mpwu
MOCTOSTHHOM TepemernuBanuu. 3atem nobasisuin N,N-guuszonponwntuiamus (0,013 mu, 0,08
MMOJIb) U PEaKLIMOHHYIO CMeCh nepeMennBai B TeueHue 21 4. [IpeBparuenue B mpoaykT ObLIo

nonteepskaeHo ¢ nomoinpio CBOXX u dKX/MC-ananuza. MC m/z = 831 (M+H).

NH, 143KB

O HN>P o)
OPh

2.1 sxs. BuMgCl
Tr'®, ot -10 °C mo 5°C

TBSG OTBS T8SG OTBS

PactBop (2R,3R,4R,5R)-2-(4-amunonmppoino[2,1-f][1,2,4 ] tpuasun-7-un)-3,4-6uc((Tper-
Oy THIIAMMETHIICHITAI JOKCH )-S5 -(THIPOKCHUMETHIT ) TeTparuipod ypan-2-kapbonutpuna (16 wr,
0,03 mmonp) B TI'® (0,3 mur) oxnaxknamu 1o -10°C. o kammsim nobasnsin BuMgCl (0,07 m,
0,07 MMOJTb ), a 3aTeM pacTBop (S)-2-3tunbyTin-2-(((S)-
(nepdropdenoxcu)(penokcn)dochoprn)amuno)nponanoata (22 mr, 0,04 mmons) B TT'® (0,15
mit). Peakimonnyro cmech HarpeBamu ao S°C u mepemerminBain B TedeHue 16 4. Peakumro

raciiii MeOH, KOHUEHTpHpOBaN M, a 3aTeM OYHWINAIM C MOMOINBI Xpomarorpaduu Ha
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cunukarene (EtOAc/rekcan) ¢ nonydenneM ykasanHoro npoaykra. 1H AMP (400 MI'y, CDCls)
§ 7,97 (s, 1H), 7,38-7,29 (m, 2H), 7,25-7,21 (m, 2H), 7,21-7,13 (m, 1H), 7,11 (d, J = 4,6 ',
1H), 6,65 (d, J = 4,6 T'y, 1H), 5,88 (wmp. ¢, 2H), 5,35 (d, J = 4,4 T'y, 1H), 4,49-4,41 (m, 1H),
4,41-435 (m, 1H), 4,32-4,26 (m, 1H), 4,24 (dd, J = 4,5, 1,7 T, 1H), 4,10-3,99 (m, 2H), 3,96
(dd, J = 10,9, 5,7 T'w, 1H), 3,80-3,72 (m, 1H), 1,48 (r, J = 6,2 T, 1H), 1,39-1,28 (m, 7H), 0,96
(s, 9H), 0,85 (t, J = 7,5 T'u, 6H), 0,80 (s, 9H), 0,08 (s, 3H), 0,07 (s, 3H), -0,13 (s, 3H), -0,56 (s,
3H). 31P SIMP (162 MT'n, CDCl3) § 2,74 (c). MC m/z = 831 (M+H).

TloayueHue (S)-2-3unoytra-2-(((S)-(((2R.3S.4R. 5R)-5-(4-amubonuppoino[ 2. 1-

f1[1.2.4])tpuasun-7-wn)-5-1mano-3 . 4-nuruapokcurerparuapod ypag-2-

un)MeTokcu ) berokcu )bochopui)aMUHO )IIPOnaHoaTa

.: O ~
1] /
6 sz N
©/ TBSG OTBS

Heounmennsiii  pactBop  (S)-2-3tundyrun-2-(((S)-(((2R,3R,4R,5R)-5-(4-amunonupposno[ 2, 1-
f][1,2,4]rpuazun-7-mn)-3,4-6uc((Tpe -0y THIAUMETHIIC T ) OKCH ) -5 -[THAHOTETparunpod ypaH-

2-un)merokcu)(peHokcu)pochopun)amMmuHo)nponanoaTa oxjakganu no0 npumepHo 0°C wu
MeneHHo nobasisuin koHueHtpuposannyro HCI (0,05 mi, 0,62 mMmorb). PeakioHHyr0 cMech
nepeMeIuBaId B TeueHue nmpuMepHo 72 yacos npu npumepro 20°C. IIpespaineHue B mMpOgyKT

obu10 moaTBepskaeHo ¢ nomomblo CBIXKX u )KX/MC-ananuza. MC m/z = 603 (M+H).

TBSG OTBS

Pacteop  (S)-2-31rnbyTmn-2-(((S)-(((2R,3R,4R,5R)-5-(4-amuronuppomno| 2,1-f][1,2,4] rpuasun-
7-nn)-3,4-0uc((Tper-Oy THIAMMETHIICHIIIT )OKCH )-S-IIHaHoTeTparuapodypas-2-
wi)MeTokcH )((peHokcn)pochopria)aMuHO)IporiaHoaTa BO  (TOPUAE WM KUCIOTE MOXKET
o0ecrieunBaTh CHATHE 3AIIUTHBIX TPYII C mosnydeHueM pactopa (S)-2-stunlytun-2-(((S)-
(((2R,3S,4R,5R)-5-(4-amunonmppono[ 2,1-f][ 1,2,4] Tpuasun-7-un)-5-unano-3,4-

OUTHIPOKCUTETpAaruApodypaH-2-mi)MeTokcH )(heHokcH )pochoprt)aMuHO ) mponaHoaTa.
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Tunugsasle QTOpPHIBI BKIOYAIOT, HO He orpaHuumBaroTcs umyu, TBA®, KF, nupuanxmii
rugpodropun, TpUITHIAMMOHMN THapodTopun, (TOpPHI BOAOPOAA, XJIOPHUCTOBOIOPOIHYIO
KUCJIOTY, TOJMYOJICYJIB(OHOBYIO KUCIIOTY MM JIOOOH APyroi MOAXOMAIINN UCTOUHUK (ropuza.
TunuuHble KUCIOTH! BKIIOYAKOT, HO HE OTPAaHUYUBAIOTCS MMH, KUCJIOTHI, yka3aHHble B Greene,
T. W.; Wuts, P. G. M. Protective Groups In Organic Synthesis, 4th Ed., John Wiley & Sons:
New York, 2006.

IIpumep 35-a. ((((2R.3S.4R.5R)-5-(4-amunonuppoJio|2.1-f]]1.2.4]Trpua3zun-7-uia)-S-uuano-

3.4-nuruapokcuTerparuapodypas-2-ua)MeTokcH)okcuaodocdopun)aiaHuHAT

(Coennnenue 35)

[0261] 2->TrnOyTHI-((S)-(((2R,3S,4R,5R)-5-(4-amunonuppono[2,1-f][1,2,4]tpuaszun-7-mn)-5-
HaHo-3,4-muruapokcuterparuapodypan-2-mi)merokcu )(pernokcu)pochopun)-L-amanuHar

(130 mr, 0,216 MMOJb) pacTBOPSIIN B cMecH arleToHuTpriia (6 mur) u Boabl (2 mu). ITo kamisim
no0aBJISIM BOAHBIA pacTBOp ruapokcuaa Hatpus (2 H., 0,5 mu) B TeueHWe 5 MUH IpH
KOMHAaTHON TeMIlepaType U PeakLHOHHYK cMech nepemMermnnBanu. CoycTs 2 9 MOJYYEHHYIO
CMeCh KOHLIEHTPHUPOBAJIU MPU MOHWKEHHOM JaBJIEHUH M OCTATOK OuUHUIIaiu ¢ nomousio BOXKX
Ha koyionke C18 mpu 3OMpPOBaHUU BOAOHW C MOJYYEHHEM JKEJIaeMOro MPOAyKTa B BUAe Owc-
Hatpuenoii conu. 'H AMP (400 MI'u, D>0) § 7,79 (s, 1H), 6,86 (d, J=4,7 I'u, 1H), 6,80 (d, J =
4,7 T'n, 1H), 4,86 (d, J = 5,4 ', 1H), 4,40-4,34 (m, 1H), 4,30 (dd, J = 5,3, 3,0 I'y, 1H), 3,75
(xnm, J = 11,6, 4,5, 3,1 Ty, 2H), 3,20 (ax, J = 8,6, 7,1 I'u, 1H), 0,86 (d, J = 7,0 ', 3H). *'P
AMP (162 MTI'y, D>0) 6 7,30. XKX/MC m/z 442,95 [M+H]. BOXX (rpaguent 2-98% MeCN—
H,O ¢ 0,1% T®Y B kadectBe momudukaropa B TeueHue 8,5 muH, 1,5 MII/MUH, KOJIOHKA:

Phenomenex Kinetex C18, 2,6 mxm 100 A, 4,6 x 100 Mm) 7z = 2,694 MuH.
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A. IIpoTnBOBHpPYCHASI AKTUBHOCTD

[0262] [pyroit acmekT u300peTeHHs] OTHOCHTCS K CrocodaM WHTHOUPOBAHUS BHUPYCHBIX
WH(pEKIUN, BKIIOYAIAM CTaguio o0paboTku oOpasma wuim CyObekTa, Ml KOTOPOro
MPEIoaraeTCss HeoOXOAMMOCTb TAKOTO MHTMOMPOBAHUSI KOMITO3ULIMEN COTJIACHO HACTOSIIIEMY

N300pETEHUIO.

[0263] B koHTekcTe HACTOSIIEro M300peTeHUss OOpaslbl, MPEATIONOKUTENBHO COIEpIKaIINe
BHUPYC, BKIIIOYAKOT NPUPOAHBIC UJIN NCKYCCTBCHHBIC MATCPUAJIbI, TAKUEC KAK KUBbIC OPraHU3MBbI,
TKAHW WJIU KIETOYHblE KyJbTYphl, Ouonorndyeckue oOpaslpl, Takue Kak 0Opasibl
Ouonornyeckoro marepuana (KpOBH, CHIBOPOTKH, MOYH, CIIMHHOMO3TOBOH >XHIKOCTH, CJI€3,
MOKPOTBI, CJIFOHBI, 00pasibl TKaHeH W TOMy MojaoOHOe), nabopaTopHbie 00pa3ibl; 0Opa3LbI
IMIIH, BOJBI MJIK BO3yXa; 0Opa3iibl OMONPOAYKTOB, TAKUE KaK HKCTPAKTHI KJIIETOK, B YACTHOCTH
PEKOMOMHAHTHBIX KIJIETOK, CHHTE3HPYIOIIUX >KETAeMbIii TJMKOMPOTEHH, M TOMY MOIOOHOE.
OObr4HO It 0Opasia MpeanosaraeTcsi HajaudHe OpraHM3Ma, KOTOPBIA HHAYLMPYET BUPYCHYIO
WH(EKLHIO0, YaCcTO MaTOreHHOrO OpPraHW3Ma, TaKOro Kak OIMyXosieBblii Bupyc. OOpasiipl MOryT
comepskaThbCsi B JOOON cpere, BKIIFOYAs BOAY M CMECH OPraHHYECKHUX PACTBOPUTENICH U BOIBL.
OOpasibl BKIFOYAIOT KUBbIE OPTaHH3MBbI, TAKHE KaK JIFOJH, U HCKYCCTBEHHBIE MaTEPHAIIbI, TAKHE

KaK KJICTOYHBIC KYJIBTYPBIL

[0264] IIpu >xenaHuM, NPOTUBOBUPYCHYIO AKTUBHOCTb COEIMHEHMS COTJIACHO HACTOSIIEMY
n300pETEeHUIO TOCIEe PUMEHEHUST KOMITO3UILIUH MOKHO HAaOMI0AaTh MOOBIM CrIOCOOOM, BKITFOYAsT
npsIMbIe M KOCBEHHBIE CTIOCOOBI OOHApPYKEHUs] TAKOW aKTUBHOCTU. B Hacrosiee m3oOpereHme
BKJIFOUEHBI KOJIMYECTBEHHbIE, KAaU€CTBEHHbIE M IOJYKOJIHMUYECTBEHHbIE METOABl OMNpeNeNeHHUs
TaKOM akTUBHOCTH. OOBIYHO MPUMEHSIOT OAMH M3 METOJOB CKPHHMHIA, OMHCAHHBIX BBILIE,
OIHAKO JIFOOOH Apyroil mMeron, TakoW Kak HaOJFOAeHHe 3a (PU3MOJOTHYECKMMU CBOWCTBAMU

JKHUBOI'0 OpraHU3Ma, TaKXKE IMIPUMCHUM.

[0265] IIpoTHBOBHPYCHYIO AaKTHBHOCTh COEAMHEHHS] COTJIACHO HACTOSILIEMY H300pETEHHIO
MOKHO HU3MEPHUTHL, HUCHOJb3ysA CTAHAAPTHBIC IPOTOKOJIbI CKPUHHUHIA, KOTOPBIC H3BCCTHDI.
Hanpumep, NpOTUBOBUPYCHYIO aKTUBHOCTb COEAUHEHUS] MOXKHO HU3MEPUTH C HUCMOIb30BAHUEM

CICOAYHOIINX O6H.II/IX IMPOTOKOJIOB.
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MHoxecT-
®dopmar Yncgo | BEHHOCTD HuxyOupos Onpe-
Bupyc JIuans keTox IIas- 3apaKCHUs aHHe 3HaYCHUS
meTa KICTOK (BOE Ha (cyTkn) ACTICHHC
KJICTKY)
EBOV (3aup) Hela 0.5 HCS
384 4000 2
EBOV (3aup) HFF-1 2 HCS
EBOV-GFP Huh-7 GFP
EBOV-GFP HMVEC-TERT GFP
EBOV-LUC Huh-7 LUC | EC50
MARV-GFP Huh-7 96 10000 0.1 4 GFP
Niv Hela CPE
NiV-GFP HMVEC-TERT GFP
NiV-LUC HMVEC-TERT LUC
EBOV: Bupyc D60:a, Bua 3aup
EBOV-GFP: PenoprepHslii Bupyc D005, SKCIPECCHPYIOIINHN 3eJIeHbIH (ITyOpeCLeHTHBIH
Oenok
EBOV-LUC: PenoprepHsrii Bupyc D0051a, SKCIpecCHpyouii Trouudepasy
MARV-GFP:  Bupyc MapOypr, 3kcnpeccupyrouuii 3ei1eHbli (GayopeceHTHbIN O0enok
NiV: Bupyc Hunax
NiV-GFP: Penoprepnsiii Bupyc Humnax, skcnpeccupyrommii 3eJeHblil (ayopeceHTHbINH
6enok
NiV-LUC: PenoprepHsriii Bupyc Humnax, skcrnpeccupyromuii Jroiudepasy
HCS: OnHOBpeMeHHasi MHOTOIIapaMeTpruieckasi BU3yalln3alus
(ummynoOKpamuBanue GP-6enka Bupyca I060ma)
GFP: 3eneHbiit IIyopecieHTHbIN OeIoK
LUC: Jrouudepasa
CPE Huronatuueckue 3¢ dexrol, onpenensemple ¢ momouibto pearenra CellTiter-
Glo (CTG)
Hela: OnurenmanbHas kierka Hela (kapuuHOMBI IEHKH MaTKH)
HFF-1: dubpobnact kpaitHel TIOTH YeJIOBeKa
Huh-7: I'enatorur

HVMEC-TERT: Knerku 3H0TEIHNS COCYAOB YEJIOBEKA, UMMOPTATU3UPOBAHHBIC
TEJIOMEPA3HbIM KaTATUTHIECKUM OEIKOM

IIpumep 36. AHAJAM3 NPOTHBOBHPYCHOH AKTHBHOCTH B OTHOIIEHHH BHPvVCA J00Ja H

AHAJIH3 HUTOTOKCHYHOCTH

[0266] IlporuBoBupycHyro akTuBHOCTb CoenunHenus 1 u CoeguneHust 9 omnpenesuii B
otHoweHnn Bupyca Doona (EBOV), Bupyca MapOypr (MARYV) (tabnuua 2) u Bupyca Humax
(N1V) (tabmuua 3), HCIONB3ysl TOJHOCTBIO PETUTHLHPYIOLUINECS PETOPTEPHBIE BHPYCHI,

skcnpeccupyromue Jroundepasy wim 3enenbiii Gayopecuentusiii 6enok (GFP) (Uebelhoer,
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L.S., 2014. AVR; Hoenen, T., 2013. AVR). Taxe npoTHBOBUPYCHYIO aKTUBHOCTh COEIMHEHUS
1 u Coenunenust 9 ompemensiin B oTtHomeHun Bupyca Ebola (EBOV), Bupyca MapOypr
(MARYV) (tabmuma 2-a), UCHONB3Yysl IMOJHOCTBIO PEIUIULUPYIOIUECS PENOPTEPHBIE BHPYCHI,
skcnpeccupyromue Jroundepasy wim 3enenbiii guyopecuentnsiii 6enok (GFP) (Uebelhoer,
L.S., 2014. AVR; Hoenen, T., 2013. AVR). Bce uccnenoBanusi IpOBOIIIIN B YCJIOBHSIX YPOBHS
4 Owuonormueckoir OesomacHoct (BSL-4) B IleHTpax KOHTPOJsI M MPENOTBPAILEHHS
3a0oneBanust (anrn.: Centers for Disease Control and Prevention (CDC)). Ananusbl
NPOTUBUPYCHON AaKTHBHOCTH B OTHOIIEHHMH BUpyca D00ja MPOBOIMIIM B MEPBHYHBIX KIIETKAX
MHUKPOCOCYIOB SH/IOTEJIHS YeJIOBeKa, UMMOPTAIH3UPOBAHHbIE TEJIOMEPA3HBIM KaTAJIUTUYECKIM
o6enxom (HMVEC-TERT) u xnerku Huh-7 (Shao, R., 2004, BBRC). IIpotuBoBHpYCHYIO

aKTUBHOCTB B oTHOIIeHuH Bupyca Hunax onpenemnsinu B kerkax HMVEC-TERT u Hela.

[0267] Amnanu3pl NPOTUBOBUPYCHON AKTMBHOCTH MNPOBOAWIM B 906-TyHOUHBIX IUIAHLIETAX.
ITonydyanu BOCeMb-IECATh KOHLEHTPALMM COEAMHEHHUs IyTeM 3-KpPaTHOTO CEepUHHOro
pasBenenuss B cpene u 100 Mk Ha JIYHKY KaXZOTrO pa3BEIEHHOIO pacTBopa B Tpex
MOBTOPHOCTSAX NEPEHOCWIN B IUIAHLIETHI, HA KOTOPBIE MPEIBAPUTEILHO MOHOCJIOEM BBICEBAIU
knetky. [lnanmers! nepeHocunu B yciosust BSL-4, 1 B niaHIeTsl ¢ BHECEHHBIMU KJIETKaMH U
CepUITHO pa3BEICHHBIMH COEAMHEHUSIMH AO0ABISUIM COOTBETCTBYIOLIMM O0pa3oM pa3BEeICHHbIN
pacTBOp BHUpYyCa, KOTOPBI TOTOBUJIM B CpeAe s KIETOYHBIX KYJbTYp U JAJsl KOTOPOTO
MPEeIBAPUTENIbHO OIpeaesuin TUTPp Bupyca. Kaxapli mnuaHImeT BKIOYAT TPU JYHKU
UHQHUIHUPOBAHHBIX HEOOPAaOOTAHHBIX KIETOK M TPH JIYHKH HEWHPULUHUPOBAHHBIX KIIETOK,
KOTOpbIE CIYKWJIM B KadecTBE KOHTpousieH, coorBeTcTBeHHO, 0% u 100% wuHruOupoBaHUs
Bupyca. [locne nHGUUMPOBaHMS TUTAHIIETHI IJIsl aHAJIN3a HHKYOMPOBAIH B TeUeHHE 3-4 NHEH B
MHKyOaTope KJIETOYHBIX KyJbTyp. Ilocine MHKyOHMpOBaHMS ONpERessUId PETUTMKALII0 BUPYyCa C
MOMOIIBK CYHUTHIBATENS] IUIAHIIETOB Envision mo mnpsMoi ¢uyopecueHINH pPenopTepHbIX
BUpYyCcOB, okKkcrpeccupyromux GFP, wumm penopTepHbIX BHPYCOB, 3SKCIPECCUPYIOLINX
nrorudepasy, Mocie COOTBETCTBYIOLIEro ao0aBieHus: cyOcTpara mronudepassl. s aHanmmusa
BbIXOZ]a BUPYCa CpeAbl OT MHQUIMPOBAHHBIX KJIETOK YAAJSUIM U YaCThb HCIOJb30BAIH IS
KOJIMYECTBEHHOrO onpeaenenus supycHoil PHK nocpencTtsoM KONIM4YeCTBEHHON MONIUMEpPA3HOU
nenHow peakumu ¢ obOparHod Tpanckpurued (OT-kIILIP). OcraBmmecs cpempl CepHitHO
pPa3BOOWIM M OINPENeNsUIM  KOJMYECTBO HWH(PHUMPYIOIIEro BHPYCa C HCIOJIb30BAHHUEM
pa30aBlIeHHBIX Cpex Ul WHQUIMPOBAHUS MOHOCIOEB CBEXHX KIJIETOK, TakKuM 00pasom,
ompeneNsii  MHQUIHUPYIOIMYID 103y IUJIsl KYJNbTyp TKaHel, Kkoropas BbibBaa 50%

muronarndecknx 3¢dexros (TCIDS0), nucnons3ys pearent Cell TiterGlo (Promega, Madison,
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WI). Jina ananm3a BbI3bIBaeMOro BupycoM mmromnatudeckoro s¢dekra (CPE) onpenensan

KU3HECTIOCOOHOCTh MHPUIMPOBAHHBIX KJIETOK, ucnonb3ys peareHT Cell TiterGlo.

[0268] IIpoueHT HHTUOMPOBAHUS PACCYUTHIBAIH ISl KAXKION HCCIIENyeMOM KOHLEHTPALUH 110
OTHOIIEHHIO K KOHTpPOIsM, cooTBeTcTByrOIUM 0% u 100% wunrubuposanus, u 3Hadenne ECso
I KaXXAOTO COEAMHEHMs OIpene/suld  IOCPEACTBOM  HENMHEWHON perpeccuu  Kak
3¢ (}EeKTUBHYI0 KOHLEHTPALMIO COETUHEHUs, KOTOpas MHrUOMpOBaja PEIUIMKAIHI0 BHPYCa Ha

50%.

IIpumep 37. EBOV-GFP, knerkn HMVEC-TERT

[0269] Knerku HMVEC-TERT BeiceBanu B 96-nyHouHble niaHmeTsl. [lomydanu Bocemb-
JeCsiTh KOHLIEHTPALMi COEAUHEHMs MyTeM 3-KpaTHOro cepuilHoro passeaeHus u 100 Mxa Ha
JYHKY KaXJ0TrO Pa3BeNEHHOIO pacTBOPa B TPEX MOBTOPHOCTSAX MEPEHOCUIM B IUIAHIIETHI, HA
KOTOpble TmpensapurenbHo MoHocjaoeM BbiceBamu  kietkn HMVEC-TERT. Ilnanmers
nepeHocwnu B ycioBus BSL-4, u B miaHImIeThl C BHECEHHBIMH KIJI€TKAMHU U CEPHUITHO
Pa3BENEHHBIMU COEOMHEHHMSIMU OOABJISIIM COOTBETCTBYIOIIUM 00pa3oM pa3BEAEHHBIH PacTBOP
Bupyca EBOV-GFP, koropsiii roToBuiu B cpene Uist KJIETOYHBIX KYJBTYp U JJII KOTOPOTO
MPEeIBAPUTENIbHO OIpenesuin TUTp BuUpyca. Kaxnpli muaHImeT BKIOYAT TPU JIYHKU
UHQUIHUPOBAHHBIX HEOOPAaOOTAHHBIX KJIETOK M TPU JIYHKH HEWH(PULUHUPOBAHHBIX KIIETOK,
KOTOpbIE CIYKWJIM B KadecTBE KOHTpousieH, coorBeTcTBeHHO, 0% u 100% wuHrnOupoBaHUs
Bupyca. [locne nHGUUMPOBAHMS TUTAHIIETHI Uil aHAJIU3a HHKYOMPOBAIH B TeYeHHE 3-4 NHEH B
UHKyOaTope KJIETOYHBIX KyJbTyp. Ilocie MHKyOHMpOBaHUS ONpPENessUId PETUTHKALMI0 BUPYyCa C
MOMOIIBIO CUMTBIBATENS TUIAHIIETOB Envision mo mpsimoi ¢uiyopecueHIrH AJisi ONpeneseHHs
skcripeccun GFP 3 penoprepHoro Bupyca. [IpoueHT HMHrHOMpPOBAHMS PACCUUTHIBAIU IS
Ka)KA0H HCCleNyeMON KOHLEHTPALUMU MO0 OTHOLIEHUIO K KOHTPOJISIM, cOOTBeTCTBYHOIMM 0% u
100% wunrubuposanms, u 3HadeHne ECso 11 KaXKIO0ro COSOUHEHHUsT ONPENEsI TOCPEACTBOM
HEJIMHEHHON  perpeccmu  Kak  3(QQEKTHBHYIO KOHLEHTPALMIO COCOMHEHHUs, KOTOpas

UHrUOMpOBaja peruInKanio Bupyca Ha 50%.

IIpumep 38. EBOV-GFP, kaerkn Huh-7

[0270] Knerku Huh-7 BbiceBamm B 96-myHOuUHBIE miaHmeTsl. llodydamu BOCEMb-IECATH
KOHLICHTpaLUd COeAUHEHUs] MyTeM 3-KPaTHOro CepuiHOro passeneHus u 100 Mk Ha JyHKY
KO)KJIOr0 pacTBopa B TpeX MOBTOPHOCTAX MEPEHOCWIM B IIJIAHINETHI, HA KOTOpbIE

npeaABapUTEIIbHO MOHOCTIOEM BbBICCBAJIM KIICTKU Huh-7. IlnaHimerst NEPEHOCUIIU B YCJIOBUA
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BSL-4, u B nnaHIIeTbl ¢ BHECEHHBIMU KJIETKAMH M CEpUHHO pa3BelEHHbIMH COEIUHEHUSIMU
n00aBJISAIIN COOTBETCTBYIOIINM 00pa3oM paseeneHHblil pactBop Bupyca EBOV-GFP, xoropbrii
FOTOBUJIM B CpeNe Ul KJIETOYHBIX KyJbTYp U IJIl KOTOPOIO NMPEABAPUTENBHO ONPEAEISUIN TUTP
Bupyca. Kaxxaplii miuaHmeT BKIFOYAI TPH JYHKH WHPHUIIMPOBAHHBIX HEOOPAOOTAHHBIX KJIETOK H
TPU JYHKH HEMH(QULIUPOBAHHBIX KJIETOK, KOTOpBIE CIYKWJIH B KadeCTBE KOHTpPOJIEH,
coorBercTBeHHO, 0% n 100% marnbuposanus supyca. Ilocine nHPUIMPOBAHUS TUIAHIIETHI [T
aHaM3a WHKYOMpPOBaJIM B TedeHHe 3-4 NHEeW B WMHKyOaTope KIEeTOYHBIX KyJbTyp. Ilocie
UHKYOUPOBAHUS ONpENeNsUIM PEIUIMKALMI0 BHUPyCa C TOMOLIBIO CUUTHIBATENS IUIAHIIETOB
Envision mo npsmo#i ¢ayopecuenuu s onpenenenus skcnpeccuun GFP u3 pemoprepHoro
Bupyca. [IpouieHT HTHruOUPOBaHUS PACCUUTHIBAIH ISl KXKAOH HUCCIeNyeMOl KOHIIEHTPALUH IO
OTHOLIEHUIO K KOHTpOIsM, cooTBeTcTBYrOIUM 0% u 100% wnnrubuposanus, u 3Hadenue ECso
I KaXAOrO COEAMHEHMs OINpene/suld  IOCPEACTBOM  HENMHEHHON pPerpeccuu  Kak
3¢ PEeKTHBHYI0 KOHLEHTPALUIO COSTUHEHUs, KOTOpasi MHIHOMpOBasia PEeIUIMKALUI0 BUpyca Ha

50%.

IIpumep 39. EBOV-Luc, kaerku Huh-7

[0271] Knerku Huh-7 BbiceBanmu B 96-nyHOUHBbIe IUTaHIIETHL. Ilony4anu BOCEMb-AECSThH
KOHLICHTpALUli COENUHEHUs] MyTeM 3-KPaTHOro cepuiiHOro paspeneHus U 100 Mk Ha JyHKY
KO)KIOr0 pacTBopa B TpPeX TMOBTOPHOCTAX MEPEHOCWIM B IIJIAHUIETHI, HA KOTOpPBIE
MpeIBapUTENIbHO MOHOCJIOEM BbiceBau KieTku. [lnanmers! nepeHocunu B ycnosust BSL-4, u B
IUTAHIIETHl C BHECEHHBIMH KJIETKAMH M CEPUIHO pa3BEICHHBIMHU COCAMHEHUSMH JOOaBIISIH
COOTBETCTBYIOLIMM 00pa3oM pasBeneHHbIH pacTtBop Bupyca EBOV-Luc, KOTOpBIil TOTOBMIM B
cpene sl KJIETOYHBIX KyJBTYP U JUIsi KOTOPOIrO MPEABAPUTENBHO OIpPEAENsId TUTP BUpPYCA.
Kaxxnplii mianmer BKIIOYAT TPU JIYHKH WHQHUIMPOBAHHBIX HEOOPAaOOTAHHBIX KJIETOK U TPH
JYHKA HEWH(PUIMPOBAHHBIX  KJETOK, KOTOPbIE CJIYXKIJIM B KA4eCTBE KOHTPOJIEH,
coorBercTBeHHO, 0% n 100% marnbuposanus supyca. Ilociae nHGUIMPOBAHUS TUTAHIIETHI JJIS
aHaNmM3a WHKyOMpOBaJM B TedeHHe 3-4 NHeW B WMHKyOaTope KIETOYHBIX KyjbTyp. Ilocie
UHKYOUPOBAHUS ONPENENSUIM PETUTMKALMI0 BHUPYCa C TOMOLIBIO CUUTBHIBATENS IUIAHIIETOB
Envision mocne cooTBeTcTByromero nobaBieHust cyoOcTtpara morudepassl.  [IpoueHT
UHTUOMPOBAHUS PACCUUTHIBAIHN JUISI KOKIOW HCCIENYyeMOW KOHLEHTPALMU MO OTHOLICHUIO K
KOHTpOJsiM, cooTBeTcTByromuM 0% u 100% wunrubuposanwusi, u 3Hauenne ECso s kaxaoro
COEAMHEHHUS ONpeAeisUId  TIOCPEACTBOM  HENMHEHHOH perpeccud  Kak 3P QPEeKTHBHYIO

KOHLEHTPAIIUIO COSUHEHHs], KOTOpasi MHIHOMpOBaJia peruihKanuio supyca Ha 50%.
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IIpumep 40. MARV-GFP, kiaerkun Huh-7

[0272] Knerku Huh-7 BbiceBamm B 96-myHOuHBIe maHmeTsl. llodaydamu BoceMb-mecsThb
KOHLIEHTpaLUNd COENUHEHUs] MyTeM 3-KPaTHOro cepuiHOro paspeneHus u 100 Mk Ha JyHKY
Ka)XKAOIM0 pacTBOpa B TpeX MOBTOPHOCTSIX MEPEHOCHWJIM B IUJIAHIIETH, HA KOTOpbIE
NpeaBapUTENIbHO MOHOCIOEM BbiceBanu kieTku Huh-7. IlnaHmersl mepeHOCHIM B YCIOBHUSA
BSL-4 u noGaBnsann cOOTBETCTBYIOIUM 00pa3oM pasBeneHHbI pactBop Bupyca MARV-GFP,
KOTOpBI TOTOBUAM B Cpele AJsd KIETOYHbIX KYJbTYp U Uil KOTOPOro MpEeABAPUTEIBHO
ompeneysann TUTP Bupyca. Kaxkaplii miaHmeT BKIOYAN TPU JYHKH HHQUIHPOBAHHBIX
HeoOpaOOTaHHBIX KIETOK U TPHU JIYHKH HEWH(PHUIMPOBAHHBIX KJIETOK, KOTOpPbIE CIYXXHJIU B
KauecTBe KOHTpoJsiel, coorBercrBeHHO, 0% wu 100% wunrubuposanus Bupyca. Ilocne
MH()UIUPOBAHMS TUIAHIIETHI U1 aHAIW3a MHKYOMpOBa M B TedeHue 3-4 nHed B MHKyOarope
KJIETOYHbIX KyJbTyp. Ilocne mHKyOMpOBaHMS ONpenessuld PeUIMKALHI0 BUPYCa C MOMOLIBIO
cunThIBaTENs TUIaHIeToB Envision mo mpsiMoit (yopecueHIuu sl OnpeaeeHus SKCIPecCH
GFP w3 penoprepHoro Bupyca. I[IpoueHT WHrHOMPOBAHUS PACCUUTBHIBAIM MJI KaXKIOH
UCCIelyeMOl KOHLIEHTPALMK 10 OTHOIIEHUIO K KOHTPOJISIM, cooTBercTByromuM 0% u 100%
uHrnOuposanusi, u 3HadeHue ECso I KaXXIOro COEOMHEHHs ONpeNeNsiiM IOCPEICTBOM
HEeJNIMHEeHHON  perpeccu  Kak  3(QQEeKTHBHYO KOHLEHTPALMIO COCOMHEHHUs, KOTopas

UHTUOMpPOBaJa peruIKario Bupyca Ha 50%.

TIpumep 41. Bupyc D60aa, kiaerku Huh-7 (PHK)

[0273] Knerku Huh-7 BbiceBamm B 96-myHOUHBIC IUIaHIIETHl. [lody4anu BOCEMb-IECATH
KOHLICHTpALUd COENUHEHUs] MyTeM 3-KpaTHOro cepuiiHOro paspeneHus u 100 Mk Ha JyHKY
Ka)KJIOTO Pa3BEAEHHOIO pacTBOPA B TPEX MOBTOPHOCTAX MEPEHOCUIH B IJIAHLIETBI, HA KOTOPbIE
NpPEABAPUTENILHO MOHOCIOEM BbiceBaimH kieTku Huh-7. IlnaHmersl mepeHOCHIH B YCIOBHS
BSL-4, u B nnaHIIeTsl ¢ BHECEHHBIMU KJIETKAMH U CEPUHHO pa3BEIEHHBIMH COCIUHEHUSIMU
I00aBJISAIM  COOTBETCTBYIOIIMM 00pa3oM pasBeneHHbI pactBop Bupyca EBOV, kortopsilii
FOTOBUJIM B CpeNe Ul KJIETOYHBIX KyJbTYp U IJIsl KOTOPOIO NMPEABAPUTENBHO ONPEENSIN TUTP
Bupyca. Kaxxaplii miuaHmeT BKIFOYAI TPH JYHKH WHPUIIMPOBAHHBIX HEOOPAOOTAHHBIX KJIETOK H
TPU JYHKH HEMH(QULUPOBAHHBIX KJIETOK, KOTOpBIE CIYKWJIM B KadyeCTBE KOHTPOJIEH,
coorBercTBeHHO, 0% 1 100% uarnbuposanus supyca. Ilocine nHGUIMPOBAHUS TUIAHIIETHI IS
aHaM3a WHKyOMpOBaJM B TedeHHe 3-4 NHeW B WMHKyOaTope KIETOYHBIX KyjbTyp. Ilocie
UHKYOUPOBaHUS Cpelbpl OT WH(QUIMPOBAHHBIX KJIETOK YAANSUIM U YacTb HCIIOJBb30BAIH IS

KOJIMYECTBEHHOrO onpeaenenus supycHo PHK nocpencTsoM KONIMYeCTBEHHON MONIUMEpPa3HOU
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nenHo peakumu ¢ oOpatHoi TpaHckpumnuued (OT-xIILIP). IlpoueHT wuHrHOMpOBaHUS
pPacCUMTHIBAM Ul KKAOW HCCIENyeMONW KOHLIEHTPALMM IO OTHOLIEHHIO K KOHTPOJISIM,
coorBercTByromuM 0% u 100% wnruOuposanusi, u 3HaueHue ECso I KaXIoro COequHeHUs
OTIpeNeNsI  TOCPEACTBOM HENMHEHHON perpeccun Kak 3(PQeKTHBHYIO KOHIEHTPALIUIO

COEMHEHHSI, KOTOpasi THIHOUpOBaJia perinKanuio Bupyca va 50%.

Ipumep 42. Bupyc I601a, kaerkun Huh-7 (BbIxoa)

[0274] Knerku Huh-7 BbiceBamm B 96-myHouHble muaHwmersl. [lodaydamu BoceMb-mecsThb
KOHLIEHTPaLUNi COENUHEHUs] MyTeM 3-KPaTHOro CepuiHOro paspeneHus u 100 Mk Ha JyHKY
KaKA0r0 Pa3BeNEHHOI0 pacTBOpa B TPEX MOBTOPHOCTSIX MEPEHOCUIIN B IJIAHIIETHI, HA KOTOPBIE
IpeABapUTENbHO MOHOCNIOEeM BbiceBanu kieTku Huh-7. IlnaHimiersl mepeHOCHIM B YCJIOBUSA
BSL-4, u B nnaHIIETbl C BHECEHHBIMU KJIETKAMHM M CEpUNHHO Pa3BEIECHHBIMH COCIUHEHUSIMU
n00aBIsTM  COOTBETCTBYIOIIMM 00pa3oM pas3BeneHHbld pactBop Bupyca EBOV, xoropsrit
TOTOBWJIU B CPeZe AJA KJIETOYHBIX KYJbTYP U AJl KOTOPOrO MPeABAPUTENbHO ONPEAENIN TUTP
Bupyca. Kaxkaplil miaHImeT BKIIOYAN TPU JIYHKH HHPHULHUPOBAHHBIX HEOOPaOOTaHHBIX KJIETOK U
TPU JIYHKH HEWH()HULUPOBAHHBIX KJIETOK, KOTOpBIE CIYXWJIM B KadecTBe KOHTPOJIEH,
coorBercTBeHHO, 0% 1 100% uHrubuposanus Bupyca. Ilociae nHPUIMPOBAHUS TUIAHIIETHI JIJIsI
aHaNM3a WHKyOMpOBaJM B Te4yeHHe 3-4 NHeW B MHKyOaTope KIJIETOYHbIX KyJbTyp. Ilocie
UHKYOUpPOBaHUS CPeAbl OT MHOUIMPOBAHHBIX KJIETOK yHasuid W pa3baBisuiv, mosy4as 10-
KpaTHble CcepuiiHble pa3BeneHus. KonauuecTBO WHPHUUMPYIOIIEr0 BUpyCa ONPENeNsuin ¢
UCTIOJIb30BAHUEM Pa30aBICHHBIX CPel Ut HMHPUIMPOBAHUS MOHOCIIOEB CBEJKUX KIIETOK U TAKHM
o0Opa3oMm omnpenensiii UHPUIUPYIOIIYIO 103y JUI KYJbTyp TKaHEW, KoTopas Bbi3biBaja 50%
muronarndecknx d¢dexros (TCIDS0), ucnons3ys pearent Cell TiterGlo (Promega, Madison,
WI). IIpoueHT WHrHOUPOBAHUS PACCUUTBHIBAIU JJIsl KaKAOW HMCCIeNyeMON KOHLIEHTPALUU IO
OTHOIIEHHIO K KOHTpPOJIsIM, cooTBeTcTBYrOIUM 0% u 100% wunrubuposanus, u 3Hadenne ECso
JUIsT  KaXAOro COENMHEHHUsl OIpeAessiid INOCPEACTBOM HEIMHEWHOW perpeccuu  Kak
3¢ (EeKTUBHYIO KOHLEHTPALMIO COSTUHEHMs, KOTOpass MHrHOMpOBaja PEIUTMKAII0 BHPYCa Ha

50%.

IIpumep 43. Bupyc J00aa, kaerkn Hel.a

[0275] IIpoTHBOBHPYCHYIO aKTHBHOCTH BBIOPAHHBIX COCAMHEHHUI ONpPENeNsId B OTHOLICHUH
Bupyca J6oma (EBOV), Bux 3aup, B ycnosusx ypoBHs 4 6nonorndeckoii 6esonacHoctu (BSL-

4) B MenuuuHCKOM UCCIIEI0BATEIbCKOM HHCTHTYTe HH(PEKIIMOHHBIX 3abonesanuii apmun CLITA
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(anrn.: US Army Medical Research Institute for Infections Disease (USAMRIID)). Knerku Hela
BbICEBAIM B 384-1yHOYHble IaHWeETbl B  konudecTtBe S000 kJIeTOK HA  JIYHKY.
IIpoTUBOBUPYCHYIO aKTMBHOCTb Ka)XKIOT'O COEIMHEHUS ONpENEeNsUId B YETbIpEX MOBTOPHOCTSX.
Bocempb-necaTh KOHLIEHTpPAL COSOMHEHUST TOOABISIIN B 3-KPATHBIX CEPUIHBIX Pa3BEACHUSX
HETIOCPEACTBEHHO K KYJIbTYpPaM KJIETOK € UCIONb30BaHueM nudposoro pacnpenenurens HP300
3a 2 4 no uHpuuupoBaHusa. lInaxmersl nepeHocwnin B ycnoBusi BSL-4, u B muaHImeTsl ¢
BHECEHHBIMM  KJIETKAMH W CEpPUHHO  pa3BEACHHBIMH  COEIUHEHMAMH  JOOaBJISIIH
COOTBETCTBYIOLINM 00pa30oM pa3BeleHHBIN pacTBOP BUPYCA, KOTOPBIM IOTOBUJHM B Cpene s
KJIETOUHBIX KYyJBTYp U Al KOTOPOrO MNpEeABAPUTENBbHO ONpEAeNsad TUTp BUpyca. Kakmpli
IUTAHIIET BKJIOYAJ TPU JIYHKH WHQUIUPOBAHHBIX HEOOPAOOTAHHBIX KIETOK U TPHU JIYHKU
HEMH(PULINPOBAHHBIX KJIETOK, KOTOPbIE CIY KN B KaUeCTBE KOHTPOJIEH, COOTBETCTBEHHO, 0% U
100% wnrnbuposanus Bupyca. [locne HHGUIMPOBAHMS IUTAHIIETHI AJIsl AHAIN3Aa HHKYOHPOBAIN
B TeueHWe 2 IHEeW B HMHKyOaTope KIeTOYHBIX KyJbTyp. llocme MHKYOHMpOBaHUS KIIETKH
¢uxcupoBanu B pacTBope (popManrHa M ONpPEeAeIsIN PEIUTMKALNI0 BUPYCa MTyTeM OINpPeAeIeHUs
KOJIMYECTBA TJIMKOMPOTEHHOB BHUpyca D0osa Mocjae MMMYHOOKPALIMBAHUS U OXHOBPEMEHHON
MHOTOIapaMeTPUUYECKOll BU3yalIM3alMM C HCIOJNB30BaHUEM Mpubopa misd KOH(OKaIbHON
mukpockoruu Perkin Elmer Opera. IlponeHT MHruHOMpOBaHMS PACCUUTHIBAIM JUISI KaXKIOM
UCCJIelyeMON KOHLEHTPALMU MO OTHOLIEHHIO K KOHTpOJsiM, coorBercTByrommM 0% u 100%
uHrnOuposanus, u 3HadeHue ECso I KaXIOro COEAMHEHHs ONpEeNeNsiid IOCPEICTBOM
HEeJIMHEHHON  perpeccmu  Kak  3(QQEeKTHBHYIO KOHLEHTPALMIO COCOMHEHHUs, KOTopas

UHTUOMpPOBaJa peruIKaio Bupyca Ha 50%.

IIpumep 44. Bupyc I60.1a, KYJbTYPbl MAKPO(hAroB

[0276] TIpoTHBOBUPYCHYIO aKTUBHOCTH BBIOPAHHBIX COSIMHEHUN OMpPENEssUId B OTHOLICHHUH
Bupyca 26omna (EBOV), Bun 3aup, B ycnoBusix ypoBHs 4 Ouosoruueckoii 6esonacHoctu (BSL-
4) B MeIMLIMHCKOM HCCIIEIOBATEILCKOM MHCTUTYTE MH(PEKIIMOHHBIX 3aboneBanmii apmun CIIIA
(amrn.: US Army Medical Research Institute for Infections Disease (USAMRIID)). KynbTypsr
MakpodaroB BbIIEISIN U3 CBEKHX MOHOHYKJIEAPHBIX KJIeToK nepudeprueckoin kposu (MKIIK)
yenoBeka U nudHepeHupoBaId B MPUCYTCTBHH S5 HI/MII TPaHYJOLHUTAPHO-MaKpodaraapHOro
konoHnuectumysupyromero ¢akropa (IM-KC®) u 50 mxM B-mepkanrostanona. Cpemsr
3aMEHSUTH Ka)kIble 2 THS U KJIETKH, IPUKPETUBIINECS K TUIAHIIETY C KYJIbTYpOH TKaHH, Yepe3 7
nHelt ynansmu nocpeactsoM 0,5M D/ITA B 1x docdarHo-coneBom OydepHom pactBope (PCH),

KOHIIEHTPUPOBAIN TOCPEACTBOM LeHTpudyruposanus mnpu 200 x g B TeueHue 10 MUHYT u
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noMewanu B 384-1yHOUHbIE MUIAHIIETHI A uccienoBaHui B konudectBe 40000 kieTok Ha
AyHKy. IIpOTMBOBUPYCHYI0 aKTHBHOCTb KaXKIOTO COEJUHEHHsI OIpeneNsiii B 4YeTbIpex
MOBTOPHOCTSIX. BoceMb-1ieCsITh KOHLIEHTPALMH COeNUHEHHsI TOOABISUIN B 3-KPATHBIX CEPUIHBIX
pa3BeNEHUSIX HETOCPENCTBEHHO K KyJbTYpPaM KIETOK C HCIOJb30BaHHEM LU(POBOTO
pactipenenutenss HP300 3a 2 u no nndunuposanus. [1nanmers: neperocunu B yenosust BSL-4,
U B IUIAHIIETHl C BHECEHHBIMU KJIETKAMH U CEPUIHO Pa3BEIEHHBIMU COCIUHEHUSAMU H00aBIISIH
COOTBETCTBYIOLINM 00pa30oM pa3BeNeHHBbI pacTBOP BHUpPYCA, KOTOPBIM IOTOBUJHM B Cpene s
KJIETOYHBIX KYJbTYP U AJII KOTOPOIO NPENBAPUTENBHO ONpenessuid TUTP Bupyca. Kaxnawbii
IUTAHIIET BKJIOYAJ TPU JIYHKH WHQUIUPOBAHHBIX HEOOPAOOTAHHBIX KIETOK U TPHU JIYHKU
HEeMH()ULINPOBAHHBIX KJIETOK, KOTOPbIE CIYKIIJIN B KaUeCTBE KOHTPOJIEH, COOTBETCTBEHHO, 0% U
100% unrunduposanus supyca. Ilocne nHGUUMpPOBaHMS MIIAHIIETH! Ui aHAJIN3a UHKYOHPOBAIU
B TeueHWe 2 JHEeW B HMHKyOaTope KIeTOYHBIX KyJbTyp. llocme WMHKYOMpOBaHUS KIETKH
¢uxcupoBanu B pacTBope (popManrHa M ONpeAeNsIN PEIUTUKALNI0 BUPYCa MyTeM ONpPeAeIeHUs
KOJIMYECTBA TJIMKOMPOTEHHOB BHUpyca D0osa Mocjae MMMYHOOKPALIMBAHUS U OJXHOBPEMEHHON
MHOTOIapaMeTPUUYECKOl BU3yaIM3alMM C HCIOJNB30BaHUEM Mpubopa misi KOH(OKaIbHON
mukpockormu Perkin Elmer Opera. IlpoueHT MHruOMpoBaHMS pPacCUUTHIBAIN AL KaKOOH
UCCJIelyeMON KOHLEHTPALMU MO OTHOLIEHHIO K KOHTpPOJsiM, coorBercTByrommM 0% u 100%
uHrnOuposanusi, u 3HadeHue ECso I KaXXIOro COEOMHEHHs ONpEeNeNsiiM IOCPEICTBOM
HEeJNIMHEHHON  perpeccmu  Kak  3(QQEeKTHBHYIO KOHLEHTPALMIO COCOMHEHHUs, KOTopas

UHTUOMpPOBaJa peruInKaLio Bupyca Ha 50%.

TIpumep 45. Nipah-GFP, knerku HMVEC-TERT

[0277] Kaerku HMVEC-TERT BriceBanu B 96-nyHouHble NiaHmeTsl. [lomydanu Bocemb-
JEeCATh KOHLIEHTpaLUN COEIMHEHMsI MyTeM 3-KpaTHOro cepuiHOro passeneHus u 100 mMxia Ha
JYHKY KaXAOrO pPacTBOpa B TPEX MOBTOPHOCTIX NEPEHOCWIM B IJIAHUIETHl, HA KOTOpPBIE
npensapurenbHo MoHocynoeM BbiceBain kineTku HMVEC-TERT. IlnaHimeTrsl mepeHOCHUIN B
ycinoBuss BSL-4, u B mnuaHIieTsl C BHECEHHBIMU KJETKAMM M CEpUMHO pa3BEAEHHBIMU
COEAMHEHUSIMH JO00ABISUTM COOTBETCTBYIOIIUM O0pa3oM pa3BeneHHbIN pacTBop Bupyca NiV-
GFP, xoTopblii FTOTOBMIIM B Cpelie IJsl KJIETOUHBIX KYJBTYP U Al KOTOPOTO IMpeABapUTEIbHO
ompeneysi TUTP BuUpyca. Kakaplii MaHIET BKJIOYAN TPU JIYHKH HHQUIMPOBAHHBIX
HeoOpaOOTaHHBIX KIETOK U TPH JIYHKH HEWH(PHUIMPOBAHHBIX KJIETOK, KOTOPbIE CIYXXHIU B
KauecTBe KOHTpoJieh, coorBerctBeHHO, 0% wu 100% wunrubuposanus Bupyca. Ilocne

UHQUIHUPOBAHUS TUIAHIIETHI JUIs aHAJIN3a WHKYOMpOBaJM B TeueHHe 3-4 mHEW B MHKyOarope
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KJIETOYHBIX KyJbTyp. ITocne nHKyOMpOBaHUs ONpenessin PEIUTMKALUI0 BHPYCa B CUUTHIBATENE
mianmeToB Envision mo mpsimoit ¢ayopecueHuuu st onpeneienus: skcrpeccun GFP us
pernioptepHOro BHUpyca. IIpoLeHT MHTUOMPOBAHUS PACCUUTHIBAIH U KAKIOW HCCIeNyeMOu
KOHIIEHTPALIMHU TI0 OTHOLICHUIO K KOHTPOJsiM, cooTBeTcTBYOIM 0% 1 100% mHrnOuposanus,
u 3HaueHue ECso s kaXI0oro coelMHEHUs ONpeaessIi OCPEACTBOM HEJMHENHON perpeccuu
Kak 3(p(PEeKTHUBHYIO KOHIIEHTPALMIO COSNUHEHUs, KOTOpasi MHIHOUPOBaia PEIUIMKAIINIO BUPYCa

Ha 50%.

IIpumep 46. NiV-Luc, HMVEC-TERT

[0278] Kaerku HMVEC-TERT BeiceBanu B 96-nyHouHble NiaHwmeTel. [lomywdanu Bocemb-
JECATh KOHLIEHTPALMN COCIMHEHMs MyTeM 3-KpaTHOroO CepUHHOro passeneHus u 100 Mk Ha
JYHKY KaXIO0ro pa3BeIeHHOr0 pacTBOPAa B TPEX MOBTOPHOCTAX NMEPEHOCHIJIM B IJIAHILETHI, HA
KOTOpBIE MPEABAPUTEIBHO MOHOCJIOEM BBICEBANU KJIETKH. IInaHIneTsl nepeHocunn B yClOBUS
BSL-4, u B miaHiersl ¢ BHECEHHBIMU KJIETKAMHU U CEPUHHO Pa3BEAECHHBIMU COEIMHEHUSMU
n00aBIsTM  COOTBETCTBYIOLIMM 00pa3oM pa3BelneHHbIH pacTtBop Bupyca Niv-Luc, xoropsrit
TOTOBUJIM B CPeNe Ul KJIETOUHBIX KYJIbTYP U I KOTOPOIO NMPEABAPUTENBHO ONPENENSIA TUTP
Bupyca. Kaxkaplil miaHImeT BKIIOYAN TPU JIYHKH WHOHUIHMPOBAHHBIX HEOOPaOOTAHHBIX KJIETOK U
TPU JIYHKM HEMH(QULHPOBAHHBIX KJIETOK, KOTOpBIE CIYKWJIM B Ka4eCTBE KOHTpPOJIEH,
coorBercTBeHHO, 0% 1 100% uHrubuposanus Bupyca. Ilociae nHPUIMPOBAHUS TUIAHIIETHI JIJISI
aHanmM3a WHKyOMpOBaJM B Te4deHHe 3-4 NHel B MHKyOaTope KIETOYHBbIX KyJbTyp. Ilocie
UHKYOUpPOBAHUS ONPENENSUIM PETUTMKALMI0 BUPYCa C TOMOLIBI) CUUTBHIBATENS IUIAHIIETOB
Envision mocne COOTBETCTByrOIEro no0aBieHust cyOcTtpara morudepassl.  I[IpoueHT
UHTUOMPOBAHUS PACCUUTHIBAIN ISl KKIOH MCCIENyeMOW KOHLEHTPALMU MO OTHOLICHUIO K
KOHTPOJIsiM, cootBeTcTByrOINM 0% 1 100% wuarnOupoanus, u 3Hauenue ECso st Kaxkaoro
COEAMHEHUS ONpeAeisUId  TIOCPEACTBOM  HENMHEHHOH perpeccud  Kak  3(pQPeKTUBHYIO

KOHLEHTPAIIUIO COSUHEHHS], KOTOpasi MHIHOMpOBajia peruihkanuio supyca Ha 50%.

IIpumep 47. NiV. Hela (Bb1x0a)

[0279] Knerku Hela BeiceBanu B 96-myHOuHBIe TIUIaHmIeThl. [lonydannm BOCEMBb-IECSTH
KOHLICHTpALUd COENUHEHUs] MyTeM 3-KpaTHOro CepuiHOro paspeneHus u 100 Mkin Ha JyHKY
Ka)KJIOrO Pa3BEAEHHOIO pacTBOPA B TPEX MOBTOPHOCTSAX MEPEHOCUIH B IJIAHUIETBI, HA KOTOPbIE
NpeaBapUTENbHO MOHOCTOeM BbiceBaiu kietku Hela. ITnanmers: nepeHocunu B ycnosust BSL-

4, U B INIaHIIETBI C BHECCHHBIMU KICTKAMH H CepHﬁHO Pa3BEACHHBIMHU COCAUHCHUAMU
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T00aBJISIIN COOTBETCTBYIOIIUM 00pa30M pa3BeleHHBINH pacTBOp BUpPyca Niv, KOTOPBIA TOTOBUIIH
B Cpefie Ul KJIETOYHBIX KYJBTYP U AJIsl KOTOPOTO MPENBAPUTEIBHO ONPENEsIn TUTP BUpPYCA.
Kaxnplii muanimmer BKIIOYANT TPU JIYHKH HWHQHIMPOBAHHBIX HEOOPaOOTAHHBIX KJIETOK U TPH
JYHKA HEWH(PUIMPOBAHHBIX  KIJETOK, KOTOpPbIE CIYXHJIM B KA4yeCTBE KOHTPOJEH,
coorBercTBeHHO, 0% 1 100% marnbuposanus supyca. Ilocine nHPUIMPOBAHUS TUIAHIIETHI IS
aHanmu3a WHKyOWpoBaiM B TeueHMe 4 naHeH B HWHKyOaTope KIETOYHbIX KyJibTyp. Ilocie
UHKYOUpPOBaHUS CPeAbl OT MH(QUIMPOBAHHBIX KJIETOK yAasUId M pa3baBisuu, monmy4as 10-
KpaTHble cepuiiHble pas3BeneHus. KonmuecTBO HHPHUUMPYIOIIEro BUpyCa OMNpPENENsId ¢
UCIIONIBb30BaHUEM Pa30aBIEHHBIX CPel I HHPHUIIMPOBAHUS MOHOCIIOEB CBEKUX KIIETOK U TAKHM
o0pa3oM ompeaessiin UHPUIUPYIOMYIO 103y s KYJbTYp TKaHeW, koropas Bbi3biBaja 50%
uronarndeckux s¢dexros (TCIDS0), ucnonssys pearent Cell TiterGlo (Promega, Madison,
WI). TlpoueHT MHrUOUPOBAHUS PACCUUTHIBAIM I KAKAOH HCCIENyeMO KOHLIEHTPALMH IO
OTHOLIEHHIO K KOHTPOJIsIM, cooTBeTcTByrOIUM 0% u 100% unrubuposanus, u 3HadeHne ECso
IUI.  KaXKAOTO COEAMHEHHUS OINpelNessijl IOCPEACTBOM HENMHEWHOM perpeccuu  Kak
5 PEeKTHBHYI0 KOHLIEHTPALUIO COETUHEHHs, KOTOpash MHIHOMpOBasia pPEeIuIMKaLuI0 BUpyca Ha

50%.

TIpumep 48. Niv, Hela (PHK)

[0280] Knerku Huh-7 BbiceBamm B 96-myHOUHBIC IUIAHIIETHI. [loJy4anu BOCEMb-IECATH
KOHLICHTpALUli COENUHEHUs] MyTeM 3-KPaTHOro CepuiHOro paspeneHus u 100 Mk Ha JyHKY
Ka)KJIOTO Pa3BEAEHHOIO pacTBOPA B TPEX MOBTOPHOCTSAX MEPEHOCUIH B IJIAHIIETBI, HA KOTOPbIE
NpeaBapUTELHO MOHOCIOEM BbiceBaiu kietku Hela. [Tnanmers: nepeHocunu B ycnoBust BSL-
4, U B NJAHUIETbl C BHECEHHBIMU KJIETKAMH M CEPUHHO pa3BEACHHBIMH COEAUHEHUSMU
I00aBJISII COOTBETCTBYIOIIMM 00pa3oM pa3BeleHHBINH pacTBOp BUpPyca Niv, KOTOPBIA TOTOBUIIH
B Cpefie A KJIETOUYHBIX KYJbTYP U JJIsI KOTOPOrO MPEABAPUTENBHO ONpPEAesin TUTP BUPYCA.
Kaxxnplii muanmer BKIIOYAT TPU JIYHKH WHQHUIMPOBAHHBIX HEOOPaOOTAHHBIX KJIETOK U TPH
JYHKA HEWH(PUIMPOBAHHBIX  KJETOK, KOTOPBIE CIYXKIJIM B KA4eCTBE KOHTPOJIEH,
coorercTBeHHO, 0% 1 100% marnbuposanus supyca. Ilocine nHPUIMPOBAHUS TUIAHIIETHI JJIS
aHaNM3a WHKyOMpOBaJM B TedeHHe 3-4 NHeW B WHKyOaTope KIETOYHBIX KyJbTyp. Ilocie
WHKYOUpPOBaHUS Cpelpl OT WH(UIMPOBAHHBIX KJIETOK YAAJSUIM U YacTb HCIOJIBb30BAIH IS
KOJIMYECTBEHHOrO onpeaenenus supycHo PHK nocpencTtsoM KOMMYeCTBEHHON MONIUMEpPA3HOU
nenHoW peakuuun ¢ oOpatHod TpaHckpumnimer (OT-kIIL[P). IlpoueHT WHrHOMpOBaHUS

paCcCUUThIBAIN OJIA Ka)I(I[OfI HCCHeHyeMOﬁ KOHLOCHTpPAllMKU 110 OTHOLICHHUKD K KOHTPOJIAM,
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coorBercTByromuM 0% u 100% wnruOuposanusi, u 3HaueHne ECso I KaXIoro COeqUHEHUs
OTpeNeNsIn  MOCPEACTBOM HEJMHEHHOW perpeccuu  Kak 3(P(EeKTHBHYIO KOHIICHTPAIUIO

COEMHEHHUSI, KOTOpasi THIMOUpOBaJia perinKauio Bupyca va 50%.

Taoauua 2: AHAJIH3LI NPOTHBOBHPYCHOH AKTHBHOCTH B OTHOIIEHHUH BHPYca J00J1a U
Bupvca Mapoypr

ECsy (uM)
IDKCIpeccUst aHTHI€HA
(oaHOBpemeHHast
AHanus PenopTepHbIii BUpYC PHK |Bbixon MHOrOTapaMeTpHYecKast
BH3YaJIH3aLIHS)
Bupyc EBOV-GFP E}]JSCV- MGAFBPV ) Bupyc J60s1a
JIuHus KiIeToxK HI,}/IE\;{ETC' Huh-7| Huh-7 | Huh-7 Huh-7 Hela Maxkpodar
Cocnunenne 1 771 1492 | 3126 1726 | H/O | H/O | >20000 >20000
Cocnunenne 9 121 90 H/O H/O 1 1029 290 501
(Ré’é‘e‘;a;;:g;%ep 62 | 70 | wo | wo |Ho| HoO
(S)-muacrepeomep
Coeaunenus 9 40 81 H/O H/O H/O | H/O
(Coenuuenue 32)
Cocaunecnue 10
Coenunenue 15 630 271 H/O H/O H/O | H/O
Coenunenue 21 905 270
Cocaunenne 22 H/O H/O H/O H/O H/O | H/O
Coeaunenne 23 458 1650 243,350
Cocaunecnue 24
Cocnunenue 25
Cocauncuue 26 283 19172(;)(’) 1180
Coenunenue 27 82 182
Coenunenue 28 102 975 120
Cocaunenue 29
Cocauncnue 30
Cocaunenne 31 11061 >20000 1230

EBOV-GFP: Bupyc 96omna, skcupeccupyroiuii peroprephsiii ren GFP
EBOV-Luc: Bupyc 900na, 3kCOpecCHpyrOInii PpEMOPTSPHBIN MeH TOIH(epassl
MARV-GFP: Bupyc Map6ypr, skcnpeccupyromuii penoprepasiii reH GFP
Bupyc O6o0ma: Bupyc I6oma, mramm 2014

149



Tadauua 2-a: AHAJIW3 OPOTHBOBHPYCHOM AKTHBHOCTH B OTHOIIEHHH BUPVCAa J00J1a U
Bupvca Mapovpr

ECso (uM)
DKCrmeccUst aHTHI€HA
(ogHOBpEMeHHAasN
AHanus PenoprepHblii BHpyC PHK |Bbixon MHOTOMApaAMeTPHYeCKAst
BH3YAJIHU3ALH )
Bupyc EBOV-GFP EZSCV Mé‘gy ) D60aa
JIuHHS KIeTOK H};/IE\I;I?FC_ Huh-7| Huh-7 | Huh-7 Huh-7 Hela Makpodar
Cocaunecnue 1 771 1492 | 3126 1726 | H/O | H/O | >20000 >20000
Coecaunenmue 9 121 90 H/O H/O 1 1029 | 290, 270 501, 70
(Réf;"l‘l’gzg;%ep 62 70 | HO | HO |HO| HO | 210 112
(S)-amacrepeomep
Coeaunenus 9 40 81 H/O H/O H/O | H/O 100 87
(Cocnuncnue 32)
Coeaunenue 10 3200
Cocauncnue 15 630 271 H/O H/O | H/O | H/O 520 501
Coemuncuue 21 | 905, 473 270
Coenunenue 22 H/O H/O H/O H/O | H/O | H/O 11570
Coeaunenue 23 458 1650, 1845| 243, 350,297
Coenunecnue 24 785
Coenunenue 25 6720
Coeauncuue 26 283 97(1’11)1380’ 1180, 1290
Coequncnue 27 82 182
Coeaunenue 28 102 975, 682 120
Coeaunenue 29 275
Coeaunenue 30 11061 >20000 1230
Cocaunenne 31 221%%%%’

EBOV-GFP: Bupyc D60ma, sxkcnpeccupyromuii penoptepHsbiii ren GFP
EBOV-Luc: Bupyc D60na, 3KCrpecCHpyOIuil permopTepHbIN T'eH JTIIu(pepasbl
MARV-GFP: Bupyc Map0bypr, sxcnpeccupyromuii penoprepusiii red GFP
Bupyc O60ma: Bupyc D6oma, mramm 2014
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Taoauua 3: AHAJIN3 DIPOTHBOBHPYCHOH AKTHBHOCTH B OTHOMIeHUH BHUpyvca Hunax u
BHpPVCA XeHapa

ECso (1M)
Ananu3 HMuronaTuyeckuii
PenopTepHbIii BUpyC 3¢ ¢ext (CPE) Beixog
Bupyc NiV GFP NiV Luc NiV
JIuHus KiIeToK HMVEC-TERT Hela
Coeaunenue 1 13420 3500 1484 1000
Coequnenue 9 60 30 H/O H/O

NiV GFP: Bupyc Hunax, sxcnpeccupyromuii penoprepasiii red GFP
NiV-Luc: Bupyc Hunax, sxcnpeccupyromuii penopTepHbIi reH Jronudepassl
NiV: Bupyc Hunmax

[0281] Bce nyOaukaruu, NaTEHTHI U MATEHTHBIE JOKYMEHTBI, YIIOMSIHYThIE BbIIIE, BKIIFOUYSHBI
B HACTOSIIIEE ONMUCAHKE MOCPENCTBOM CChUIKHU, KaK €CJIM Obl OHM ObUTH BKJIFOUEHBI MOCPEICTBOM

CCBUJIKH IO OTACJIBbHOCTH.

[0282] Hacrosimmee wu3zo0peTeHHE OMMCAHO CO CCHUIKOW Ha pPAa3JIMYHble KOHKPETHBIE U
MPEANOYTUTENIbHBIE BAPUAHTHI peai3alii U METOAUKU. TeM He MeHee, CrIelUaIiCTy B JaHHOU
00J1aCTH TEXHUKH TMOHSITHO, YTO MOXKET OBITh CIEeJJAHO MHOXKECTBO BapHalMil U MOIU(DUKALINIA,

HE BBIXOJALINX 3a PAMKH CYIIHOCTU M 00beéMa HACTOSLIEr0 U300PETeHUsI.
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DOOPMVJIA U30BPETEHUA

I. Crioco6 neuvenust uHbpexuun [Filoviridae y denoBeka, HYXXIAKOMIETrocs B 3TOM,
BKJIFOYAIOINI BBEACHUE TepaneBTHUeCKH 3(P(PEeKTHBHOrO KOJWYECTBA COCOUHEHUS (HOPMYIIBI

1V:

®Dopmyna IV

WM €ro (papMalleBTHUECKH MPUEMIEMON COJH, TUAPaTa UK CIOKHOTO 3QUpa;
rie
R’ BbIOpaH U3 rPyMIbl, COCTOSIIEH U3
a)  H -C(=OR'. -C(=0)OR!, -C(=O0)NR!'R!, -C(=0)SR!!, -S(O)R'.
_S(O)R!L, -S(0)(OR™), -S(0)2(OR ) wn —~SO,NRUR12:
b)

Q 0 Q 0
Ho_p’!_g_ I g L0 g

/ ™ P— HO//\O/P\ _P—
HO o™ | HO [ o)
’ HO  Ho HO  Ho :
c) TPYIIBL, BBIOPAHHOHN H3:
R& S
b e
| R -
e2 N, R N / \O
< CH
0 0 (CH,),, (CHp),
/ O / /
R Rf O Oys Oys
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rae:
R® BeIOpan u3 rpymmel, cocrosmed u3 ¢ennna, 1-Hadruma, 2-

nadTia,
%_ X X % XX
NS NSNS

RY BriGpan u3 rpynmel, coctosimei u3 H um CHs;

kaxabii u3 R®! 1 R® He3aBuCMMO BLIOpaH U3 IPYIIIbL, COCTOSMIEH
u3 H, (C1—Ce¢)ankuna unu OeHsuna,

R Bri6pan u3 rpynmsi, cocrosmeit uz H, (C1—Cs)ankuna, 6eHsua,
(C5-Co)uukmoankuna u -CHy—(Cs-Co)1mxnoankuna,;

R& BpiOpan w3 rpymmbl, cocrosimeidr w3 (Ci1—Csg)ankuna,
-O—(C1—Cg)ankuna, OeHsua, -O—0eH3wa,

-CH»—(C3—Ce)uukmoankuna, -O—CHy—(C3-Ce)uxnoankuna
u CF3; u
n' mpencrasisier coOOM IeNIoe YUCIIO, BHIOPAHHOE W3 TPYIIIIHI,

cocrosmeii u3 1,2,3 u4; u

d) IPYIIBI POPMYJIBI:

rie:
Q BBIOpan u3 rpynmsl, cocrosmeii us O, S, NR, "N(O)(R), N(OR),
"N(O)(OR) unu N-NR3;
Z' u Z?, B3siThIe BMecTe, mpefcTaBisiioT coboit -Q(C(RY)2);Q!-;
rae

kaxapii Q' He3aBHCHMO BLIOpPAH U3 TPYIIIbL, COCTOSIIEH

u3 O, S umu NR; u

kaxapii RY He3aBUCUMO BBIOpAH W3 TPYIIIBIL, COCTOSIICH

w3 H, F, Cl, Br, I, OH, R, -C(=Q*R, -C(=Q?*)OR,
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-CEQH)NR)2, -N[R), -NR)s;, -SR, -S(O)R,
-S(0):R, -S(O)(OR), -S(0)(OR), -OC(=QMHR,
-OC(=Q*)OR, -OC(=Q)(N(R)2), -SC(=QR,
-SC(=Q*)OR, -SC(=Q)(N(R)2), -NR)C(=Q*)R,
-N(R)C(=Q*OR, -N(R)C(=Q*)N(R),, -SO:NR;,
-CN, -N3, -NOy, -OR wm Z*; unu gsa RY, B3sThIE
BMECTE IPH OJHOM U TOM XK€ aTOMe YIJIEPOAa,
00pa3yroT KapOOLMKINYECKOe KOJBbIO U3 3-7

aTOMOB YTJIePOJa,;
kaxbii Q? He3aBuCUMO mpencTasser coboii, O, S, NR,
"N(O)(R), N(OR), "N(O)(OR) unu N-NR2; unu

Kaxnbli u3 Z! u Z? HezaBuCUMO TIpescTaBseT coboM rpymniy

dopmysl a:

~ . -
|
R*——Q*—P Q°
)
_ ,qu i
M2 ’
®opmyna la

rae:

ka7 Q° He3aBMCUMO BBLIOpAH M3 TPYIIbL, COCTOSIIEH
u3 ceasu, O, CRy, NR, "N(O)R), N(OR),
"N(O)(OR), N-NRy, S, S-S, S(O) umu S(O)s;

M2 mnpencraBisier cOOOW ILeJIO€ YHCIO, BBIOPAHHOE U3
rpynmnsl, coctoswei us 0, 1 unu 2;

kaxnapiii R* He3zaBucumo mpexncrasisier coboit RY wmmm

dopmyny:
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Q* Ry, RY Q*

- - M12c
M1a M1c M1d

rac:

kaxaeii Mla, Mlc u M1d npexacrasnsier coboi
L[eJI0O€ YHCJIO, HE3aBUCHMO BBIOpAHHOE W3

rpynnsl, cocrosimen us 0 wm 1,

Ml12¢c npencraBiusier coOOH  Ileoe  YHUCIO,
BBIOpaHHOE M3 IPYMIbI, cocrosimeit us 0, 1,

2,3,4,5,6,7,8,9,10, 11 unum 12;
7’ npencrassier coboit Z* umm Z°;
Z'is R, -C(Q*RY, -C(Q*Z°, -SO,RY umu -SO,Z°; u
7> npencraBnser  co0od  KapOOLMKN MM
reTepoLuK, e Z° HEe3aBUCHMO 3aMelleH
0-3 rpynmamu RY;
kaxaeii RYM mmum RY2 mesaBucumo mpencrasnser coboit H, (C1—Cs)amxkumn,
(Cr—Cg)ankenuu, (Cr—Cg)ankunui, (C4—Cg)xapOOHMKITHITATKIT,
(C6—Cro)HEO0s13aTENIBHO  3aMEINEHHbIN  apujl, HeoOs3aTeNIbHO 3aMeIlEeHHbIH
reTepoapu, -C(=0)(C1—Cg)ankm, -S(0O)u(C1—Cs)ankun WK
(Co—Cao)apun(C1—Cs)anxum, umn RN u R!% B3areie BMecTe ¢ aToMOM a30Ta, K
KOTOPOMY OHH 00a MPHUCOEIMHEHBI, 00Pa3yOT 3-7-4jleHHOE reTePOLUKIHIECKOe
KOJIBIIO, TMPH 3TOM JIFOOOW aTOM YIJIepoia YKAa3aHHOTO TreTEePOLMKIMYECKOrO
KOJIbLIA MOXKET ObITh HEOOSI3aTENBHO 3aMeHeH Ha -O-, -S- mim -NR?-;
kaxnpiii R* HesaBucumo BeIOpaH u3 rpymmbl, coctosimed w3 H, (Ci1—Cs)ankuna,
(Co—Cg)ankenuna, (Co—Cg)ankunuia, (C6—Ca0)apun(C1—Cg)ankuna,
(Cs—Cy)xapbommkmmnankmwia, -C(=0)R, -C(=0)OR, -C(=O)NR,, -C(=O)SR,
-S(O)R, -S(0O)2R, -S(O)(OR), -S(0)2(OR) unu -SO2NR»; re
kaxaelii R HesaBucumo BbIOpaH u3 rpynmsl, cocrosimed u3 H, (C1—Cs) ankuna, (C1—Cs)

sameriennoro ankuia, (Cr—Cg)ankenmna, (C>—Csg) 3aMeleHHOro ajKeHHIa,
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(C2—Cg) ankmumma, (C,—Cg) 3amemenHoro ankuHmia, (Cs—Cro)apuna,
(C6—Cro)3amemennoro apmna, (Cr—Cro)rerepounkiuna, (Cr—Cao)3amemeHHOro
reTePOLUKITHIIA, (C6—Ca0)apun(C1—Cs)ankuna WA 3aMEIIeHHOr0
(Cs—Cro0)apun(C1—Cg)ankuna,

KK N MPencTaBiseT coOOi Leloe YUCIO, He3aBUCHMO BBIOPAHHOE M3 TPYIIIIBL
cocrosimei u3 0, 1 unu 2; u

rae KaKIbIi (C1—Cs)anxmuun, (C2—Cs)ankenuu, (Co—Cs)anxunun W
(Co—Ca0)apun(C1—Cs)anxun xaxmoro RM umu R'? mesaBucumo HeobGs3aTennHO
3aMelleH OIHUM MM 0ojiee 3aMECTUTENSIMH, BbIOPAHHBIMH W3 TPYIIIbI,
cocrosiei u3 ramoreHa, runpokcu, CN, N3, N(R*), unmu OR?; u npu stom oaun
win Ooyee HEeKOHIEBBIX aTOMOB yriiepona Kaxaoro ykasanHoro (Ci-Cg)ankuia

MOKET OBITh HEOOs13aTENbHO 3aMeHeH Ha -O-, -S- mim —NR?-.

2. Croco6 no 1. 1, oTnugaromuiics Tem, uto R’ npencrasnser coboit H.

3. Croco6 no 1. 1, oTnugaromuiics Tem, uto R’ npeacrasnser coboit

O (0]

0 O

Il Q

HO—P—3- Ho-—! Il ”\ // //
4 o T8 e e T
’ HO > O HO
\H/S\/\O : 9 Q (l?

T llIH R |
~ NH
RY ’& O)H/ \O&
O , WIH

R Bpi6pan u3 rpynmbr, cocrosimeii u3 H, C1-Cs ankuna, 6ensuna, C3-Ce MUKIOANTKUIA 1

rae
—CH3-C3-Ce upkIOankuia;, u
R® BriOpan m3 rpymmel, cocrosimed u3 Ci1-Cg ankmna, -O-C1-Cg ankwmna, 6ensmna, -O-

oensuna, -CH»-C3-Cs mmkmoankmna, -0-CH;-C3-Cs¢ wuknoankuna u CFs.

4. Crioco6 mo mobGomy u3 mm. 1 wim 3, oTamuaromuiica Tem, uto R’

NpeACTaBIsieT cOOOH
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Ho—FI!— - I Il P
OG- HOT [ No N
HO : w9 . HO b O
HO HO ,
O
s e 0
Homodn Mg, My
/\/O O = O ‘
S NH NH

5. Cnoco6 mo m. 1, ornuuaromuiics TeM, YTO YKa3aHHOE COEIMHEHHE
¢dopmyuel IV BEIOpaHO U3 rpymmbl, COCTOSAIIEH H3:
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2 % 9
/P\ /P\ /P\
| | |
HO OHO OHO OHO

U

WK UX (papMalieBTHYECKHU MPUEMJIIEMBIX COJIEH WM CIIOKHBIX 3(UPOB.
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EAIIB/OI1-2

EBPA3ZHUCKOE NTATEHTHOE BEAOMCTBO

OTYET O ITIATEHTHOM

IOHUCKE

(ctarpa 15(3) EAIIK u npasmio 42
IMaTtenTHol MHCTpYKIK K EATTK)

Howmep eBpasniickoii 3as8BKu:

201990021

Jlata noxaun: 29 okTa6ps 2015 (29.10.2015) | Mara ncnpammeaemoro mpuopurera:

29 oxTa6ps 2014 (29.10.2014)

HasBanue uzo6pereHus:

Crnioco6ri Jreuenus BupycHeIx HHdekumii Filoviridae

aspurems:  JDKMJIMI CAHPHC, AHK.

D HexoTopbie nyHKTHI (popMyJibl He MoAJIExAT noucKy (cM. pasges I ronosHuTENBHOrO JHCTA)
EanuctBo n3obperenns He cobaoaeno (cM. pazaed Il nonoaHuTeILHOrO JAHCTA)

MIIK: CM. OONOAHUM. TUCM

"A. KIIACCHOUKALVS [TPEMETA U30BPETEHIS:

CIIK: CM. OONORHUM. AUCM

CornacHo MexayHapoHo# nareHTHoH kinaccuukammuy (MITK) mim HanMoHansHOH Kiaccudukamun 1 MITK

B. OBJIACTD ITOHMCKA:

MHHEMYM NIPOCMOTPEHHON JOKyMeHTaluH (cucTeMa knaccuduxauny 1 naaekcsl MITK)
A61K 31/53, 31/685, 31/7056, 31/706, CO7D 487/04, 519/00, A61P 31/12

Jpyras npoBepeHHasi NOKYMEHTALMs B TOM Mepe, B Kakoi OHa BKIIIOYEHA B 06J1acTh IOMCKa:

B. IOKYMEHTbGI, CHUTAIOLIWMECSA PEJJEBAHTHBIMH

Kareropus* CCBUIKH Ha JOKYMEHTHI C YKa3aHHEM, FJIe 3TO BO3MOXKHO, PEICBAHTHAIX YacTel OTHOCHTCA K MyHKTY No
A CHO Aesop et al. Synthesis and antiviral activity of a series of 1'-substituted 1-5
4-aza-7,9-dideazaadenosine C-nucleosides. Bioorganic & Medicinal Chemistry '
Letters, 2012, 22, pp. 2705-2707
A WO 2012/012776 Al (GILEAD SCIENCES, INC. et al.) 26.01.2012, on. 1-28 1-5
dbopMyIsi
A WO 2009/132135 Al (GILEAD SCIENCES, INC. et al.) 29.10.2009, mm. 1-29 1-5
thopMysl

| I nocnenyromme noxymerts: yxasansi 8 npogosmiernu rpage B

JAHHBIC O NAaTCHTaX-aHAJIOrax yKa3aHsl B PAJIOKCHHH

[* OcOBEIE KATETOPHH CCELIOUHBIX JOKYMEHTOB:

"A" IOKYMEHT, onpeaesiomui o6umit ypoBeHs TEXHHKH

"E" Gonee paHHHI NOKYMEHT, HO OMTYOGNMUKOBaHHBIA Ha KaTy
NOJa4H eBpa3sUicKOi 3a4BKHM WIIH TIOCIIC HEE

"O" JOKYMEHT, OTHOCAUIMICA K YCTHOMY PAaCKDBITHIO, 3KCTIOHH-
POBAHHIO U T.A.

"P" moxyMeHT, omy0AMKOBaHHBIN JO AATHl MOAAYH eBpasHiickol
3a4BKH, HO MIOCJIE AaThl HCMIPAMIMBASMOTO NIPHOPUTETA

"D" IOKYMEHT, NPUBEACHHKIM B eBpasuiicKol 3asABKe

0osee O3 AHMI JOKYMEHT, OITyONHKOBAHHBIH ITOCIE AAThI
MPHOPUTETA M IPUBEACHHLIN A MOHUMAHHUA H300PETCHHA

"X" HOKYMEHT, HMeIomHuii Haubonee 6IM3KOE OTHOIICHHE K NIPEAMETY
MOMCKA, TIOpoUaLIHMi HOBH3HY MIIH H300peTaTeNbCKHi YPOBEHD,
B3ATHIN B OTAENBHOCTH

"Y" HMOKYMEHT, uMetommit Haubonee GNH3KOE OTHOIIEHHE K NIPSAMETY
MOKCKA, NMopovanmi H306peTaTe/bCKuit YPOBEHb B COYCTAHHH C
JAPYIdMH JOKYMEHTaMHU TOM e KaTerOpHH

"&" NOKYMEHT, ABAAIOIIMIACA MATCHTOM-aHAIOTOM

"L" _[OKYMEHT, IPUBEICHHEIN B IPYTHX LEIAX

Jara nefcTBUTENBHOTO 3aBCPLUCHUS NMATCHTHOIrO MMOMCKA:

11 mons 2019 (11.07.2019)

HaumeHoBanue u aapec MexayHAPOAHOTO NMOMCKOBOT0 OPraHa:
®PegepaabHbli HHCTHTYT

NpoMbILLJIeHHO0 CO6CTBEHHOCTH

P®, 125993 ,Mocksa, I'-59, I'CII-3, BepexxoBckas Hab.,

A. 30-1.@axc: (499) 243-3337, reneraiin: 114818 IIOJJAYA

YoTHOMOYEHHOE JTHLO :

M 0O.C. Makaposa
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