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3-3AMELWLEHHbIE 5-AMWHO-6H-TUA3010[4,5-DINMMPUMUONH-2,7-AMNOHOBbLIE
COEOMHEHNA ANnd NEYEHUA U MPO®UNAKTUKN BUPYCHbIX MHOEKLINA

[HaHHoe wn3obpeTteHne OTHOCUTCA K HOBbIM 3-3aMeLleHHbIM  5-amMuHOo-6H-
Tnasono[4,5-dInUpUMUanH-2,7-4NOHOBLIM COE€NHEHUAM, KOTOpble obnapatot
arOHUCTUYECKON aKTUBHOCTBLIO B OTHOWweHUU Toll-nogobHbiXx peuenTopoB, M K UX
nponekapcTeam, a TakKe K WX MNPOU3BOACTBY, (PapMaleBTUYECKUM KOMMO3NLMAM,

cogepxawmm nx, 1 K ux noteHymnanbHOMy nNpumMeHeHn0 B Ka4yectee MeaunkameHTOB.

Ob6nactb nsobpeTteHunsa

[aHHoe n3obpeTeHne OTHOCUTCA Kk coeguHeHuam chopmynebl (1) u (1a),

OH OH
N NF NS
)\ | >:O )\ | >:O
NS N\
H,N7~ N N H,N7~ N N
RLO o RL
R : R

() ’ (1a),

n nx nponekapcteam, hopmynel (1) u (lla),

NF S NF S

P [ >=o P [ >=o

NS NS
H,N~~ N N H,N N N
RE—0 o RE—

5

R 4 R o4

R () R (la),

rae 3amectutenu ot R' go R® sBnaloTCs Takumu, Kak ONMCaHO HUXKeE, Unn K UX

hapmaneBTMYECKM NPUEMNEMbIM COMSM, 3HAHTMOMEPaM UNKU guactepeomepam.
Toll-nogobHble peuentopbl (Toll-like receptor, TLR) oBHapyx1MBalOT LLUMPOKUNA
CMEKTP KOHCEPBATMBHbIX MNATOreH-aCCoOLUMPOBAHHbBIX  MOMEKYNAPHbIX  NaTtTepHOB
(pathogen-associated molecular pattern, PAMP). OHu wrpatloT BaxHyl0 ponb B
BOCMPUATUN BTOPratoLLMXCA NaToreHoB 1 B NOCNEAYOLEM NHULMMPOBAHUN BPOXAEHHbIX

UMMYHHbIX peakuynn. Y denoseka usBecTtHo 10 uneHoB cemenctea TLR, koTtopbie



10

15

20

25

30

35

npeactaesnsaT cobon TpaHcmemObpaHHble Genkn | Tna, cogep)alyne BHEKNETOUHbIN
nenyuH-6orateln  JOMEH U UATOMMA3MaTUYECKMA  XBOCT, KOTOPLIA  COAEPXUT
KoHcepBaTuBHbIN gomeH Toll/mHtepnenkud (UI)-1-peuentop (TIR). B atom cemenctse
TLR3, TLR7 TLR8 wn TLR9 pacnonoxeHbel BHYTPU 3HAOCOM. TLR7 moxer
aKTMBMPOBATLCA NPWU CBA3bIBAHUM CO CNEUNPUUECKMM HU3KOMONMEKYNSPHbIM UraHaoM
(T.e. aroHnctom TLR7) nnmn ero HaTUBHbIM NUraHaom (T.€. ogHoueno4veyHon PHK, single-
stranded RNA, ssRNA). Cuntaetcs, uto nocne ceasbiBaHnsa sSRNA ¢ TLR7 peuyenTtop B
ero AumMepu3oBaHHon opmMe NOLBEPraeTca CTPYKTYPHOMY U3MEHEHNIO, NPUBOASALLEMY K
nocriegyrowiemMy npuBreYEHNO aaanTopHbix 6enkoB K ero uyuronnasmarudeckomy
AOMEHyY, Bknovas Oenok nepBUYHOro OTBeTa MuenougHowm auddepeHynposkn 88
(MyD88). lNocne MHMUUMPOBaHMA PeLenTOPHOro CUrHanbHOro kackaga no nytu MyD88
aKTUBUPYIOTCA LUTONnasmMaTuyeckme oaktopbl TPAHCKPUMNLUN, TaKNE KakK perynsaTopHbIv
aktop wuHTepdepoHa 7 (IRF-7) wn sapepHbin daktop kanna B (NF-kB). 3tm
TPaHCKPUNLUMOHHbIE (PaKkTOpbl 3aTeM TPaHCNOUMPYIOTCA B SAPO WM MHULUUPYIOT
TPaAHCKPUNLUUIO pasnuU4YHbIX reHoB, Hanpumep, reHoB NOH-a (MHTepdepoH-a) u apyrux
NPOTMBOBMPYCHbIX  LUUTOKMHOB. TLR7 nNpeumMywlecTBEHHO 3KCNpeccupyeTcss Ha
nnasmMauuTongHbIX KreTkax, a Takke Ha B-knetkax. N3meHeHHas 4yBCTBMTENbHOCTb
WMMYHHbIX KMETOK MOXET CnocobCTBOBaTb YMEHbLUEHUO BPOXAEHHbIX WMMMYHHbIX
peakymMm npu XPOHMYECKUX BUPYCHBbIX MHPeKymax. Takmm obpasom, UHAYyLMpOBaHHasA
aroHuctammn aktmeaumst TLR7 moxeT npencraenatb COOON HOBBIA NOAXOA K NEYEHMIO
XpoHuYecknx BupycHbix nHadpekymn (D. J Connolly and L. AJ O’Neill, Current Opinion in
Pharmacology 2012, 12:510-518, P. A. Roethle et al, J. Med. Chem. 2013, 56, 7324-
7333).

B HacTosilee Bpemsi Tepanusa XPOHUYECKOW WMHEKUMM BUPYCOM renatuta B
(HBV, ot aHrn hepatitis B virus) ocHOBaHa Ha ABYX pasHblX TuMax NeKapCTBEHHbIX
npenaparoB. TPaaULUMOHHbBIX NPOTUBOBUPYCHBIX aHanorax Hykneosumaos (HYKNeoTuaoB)
n Bonee nosgHero narMnMpoBaHHOro uHTepdgepoHa-a (PEG-UPH-a). lMepoparnbHbie
aHanoryn Hykneo3maos (HYKNeoTuL0B) AEVUCTBYIOT NyTEM NogasneHus pennukagun HBV.
OHu npeactaenaioT coBON KypC NeYEeHNss Ha NPOTSXKEHUN BCEWN XKMU3HU, B XO4e KOTOPOro
4acTo BO3HWKAET JleKapCTBEHHas pPEe3NCTEHTHOCTb. B kayectBe anbTepHaTuUBHOro
BapuaHTa narnnmpoBaHHbIn nHTepdepoH-a (PEG-UDH-a) npumeHsann ans neveHus
HEKOTOpPbIX MAaUWMEHTOB C XPOHMYeckon uHdekuymen HBV B xope Tepanum KOHEYHOM
ANUTENBHOCTU. XOTA OH MNO3BONUN Ao0OUTbCS cepokoHBepcum B HBeAg no meHbLuen
mepe y HebonbLioro npoueHta nayueHtos ¢ HBY, nobouHble adhdekTbl genalot ero
NNoxo  nepeHocumbiM.  [MpymeuatenbHo, 4YTO  (PYHKUMOHANbHOE  M3rnedeHune,

onpeaensemoe kak cepokoHsepcusa HBsSAQ, oyeHb pegko BCTpedaetcs npu oboumx
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noaxogax K neyeHuo, UMeILLNXCa B HacTosLee Bpems. [103ToMy CyLleCcTBYeT CpoyvHas
HeobX0AUMOCTb B CO34aHMM HOBOMO TEpPaneBTUYECKOro NOAX0Aa K NEYEHN0 NauneHToB
c HBV ana dyHKyMoHanbHOro maneveHud. JledeHne nepoparbHbiM aroHuctom TLR7
npeacraenseT cobor MHoroobewjarollee peweHne ans  obecnedveHus Oonbluen
3PP EKTUBHOCTU C NyYLLEN NEPEHOCUMOCTbIO. [MarnnuposaHHbii HTEpdepoH-a (PEG-
MOH-a) B HacTosiwee Bpemsi UCNOMb3yeTca Anda nedyeHnsa XpoHudeckoro HBY u
SABNAETCH anbTepHaTUBOW NOTEHUManbHO MOXM3HEHHOW TepanuuM NpPOTMBOBUPYCHbLIMU
aHanorammn Hykneosuaos (Hykneotnaos). B nogrpynne nayneHToB ¢ xpoHunyeckum HBY
Tepanna PEG-UOH-a MoXeT nHayumpoBaTtb ANUTENbHBIA UMMYHOMOrMYECKNA KOHTPOIb
BUpYCa C MOCNEAYLWENn Tepannen ¢ KOHEYHOM NMPOAOMKUTENBHOCTEIO. TeM He MeHee,
npoueHT naymeHtoB ¢ HBV, koTopbie aobmBaloTcs CEpPOKOHBEPCMM NyTEM Tepanuu
MHTEphepoHamMmn, ABNSETCA HU3KUM (00 27% ana HBeAg-nonoXxmTenbHbIX NayneHToB),
U nedeHne oObIYHO NNOXO nepeHocutcda. Kpome TOro, (pyHKUMOHaNbHOE u3nedeHue
(onpepensiemoe kak notepsa HBsSAQ U CEepPOKOHBEPCUSN) TakKe ABMSETCA OYEHb PeaKUM
kak npyn neyeHnmn PEG-UOH-a, Tak n npy nevyeHmn Hykneosmgamn (Hykrneotuaamm).
YunTtblBass 3TWM OrpaHWYEHUs, CyLECTBYET CpoyvHas MOTPeOHOCTb B YNYYLUEHHbIX
TepaneBTUYECKMX BapMaHTax NevyeHusa 1 MHAYLMPOBaHUA OYHKLMOHANbHOrO n3neyeHuns
xpoHuyeckoro HBV. JleyeHue nepopanbHbIM HU3KOMOMEKYNAPHbIM aroHUcTom TLR7
ABNAETCH MHOroofeLlaLwm NoaX040M, KOTOPbIA MOXET NOBbICUTE 3PIEKTUBHOCTE U
nepeHocumocTb (T. Asselah et al, Clin Liver Dis 2007, 11, 839-849).

dakTnyecku, HECKONbKO NAEHTUULNPOBAHHbIX aroHnCToB TLR7
paccmatpuBanucb B TepaneBTUYeCkMX LUensax. B Hactoswee Bpems VMMUKBUMOZA
(ALDARA™) saBnsietcs 0goBpeHHbIM ynpaBneHWeM MO CaHWUTapHOMY Haa3opy 3a
Ka4yecTBOM NuLLEBbIX NpoaykToB U MeaukamenTos (FDA, Food and Drug Administration)
CLUA nekapctBeHHbIM npenapartomM-aroHMcToMm TLR7 ansa MeCcTHOro npuMeHeHus Ans
NEeYEHNST NOPAKEHUN KOXW MNanunnoMaBMpycoMm 4denoseka. [sonHon aroHuct TLR7/8
pesnkeumog (R-848) u TLR7-aroHucT 852A oueHuBann Ana NeYeHUs FeHUTanbHOro
repneca 4enoBeka M YCTOMYMBOW K XUMMOTEPaANMM METacTaTUYECKON MenaHOMbI,
cooTtBeTCcTBEHHO. ANAT73 aBnsieTca nepopasrbHbIM NPonekapcTsom aroHucta TLR7,
pa3paboTaHHbIM AnSl NEYEHUS NAUUEHTOB C XPOHUYECKOW WHMEKUMEN BUPYCOM
renatuta C (HCV) n xpoHuyeckon nHgekumen supycom renatura B. GS-9620 asnsetca
nepopanbHO AOCTynHbIM aroHuctom TLR7. UccneposaHne B cdase |b nokasano, 4uto
neyeHne GS-9620 sapnaetca 6e3onacHbIM, XOPOLIO MNEPEHOCUTCA U NPUBOAWT K
fososasucumon nHaykuymm mPHK ISG15 y nayneHToB ¢ xpoHudeckum renatutom B (E. J.
Gane et al, Annu Meet Am Assoc Study Liver Dis (November 1-5, Washington, D.C.)

2013, Abst 946). Takum oO0pasom, CywLlecTBYET BbICOKAA HEYAOBMNETBOPEHHAsS



KNUHu4eckas notpebHocTb B paspaboTke MOLWHbIX M 6e3onacHbix aroHuctos TLR7,
Takunx kak HoBoe neveHne HBV, ansa npegnoxeHust 60nbLUEro Ynucna TepaneBTuyYeckux

peLUeHNIA UN 3aMeHbl CYLLIECTBYIOLLIEro YacTUYHO 3hEKTUBHOIO NeYeHMS.

5 CywHocTtb n3obpeteHunsa
HaHHoe nsobpeteHne npeanaraet cepuio HOBbIX 3-3aMeELLEHHbIX 5-amuHO-6H-
Tnasono[4,5-dinupuMugmnH-2,7-4NOHOBbIX CoeMHEHUN, KOTOpble obnapatot
aroHUCTUYECKON aKTUBHOCTBID B OTHOWWEHUN Toll-nogobHbIX peuenTopoB, a Takke X
nponekapcTs. [JaHHoe n3obpeTeHne Takke npeanaraer Mcrnonb3oBatb GUONOrnMYeckyro
10  aKTMBHOCTb Takux COEAMHEHUW ANS WHAYKUMM noBbiweHns ypoBHA SEAP nytem
aktTuBauum  Toll-nogobHbiX  peuenTtopoB, Takux kak  TLR7-peuentop, Aans
MeTabonnyeckoro NpespaLleHNs NponekapcTs B UCXO4HbIE COeAMHEHNS B NPUCYTCTBUN
renaroyMToB YEnoBeEKa, a TaKkke npeanaraer TepanesTnYeckoe unm npodunakTnyeckoe
NPUMEHEHNE TakUX COEAMHEHUN N UX hapmaleBTUYECKMX KOMMO3ULUIA, COAEpKaLymx
15 3atn coeauHeHna N Ux NponekapcTea, ANga NeyYeHns unn NpohnnakTUKn NMHPEKLMOHHbIX
3abonesaHun, Takmx kak HBV unu supyc renatuta C (HCV). [daHHoe wnsobpeteHne
Takke OTHOCUTCA K COEAWHEHMSM C MOBbLILWEHHON akTUBHOCTLbIO. Kpome Toro,
coegnHeHua dopmynbl (1) n (la) Takke nokasann XOpOoLWyK pPacTBOPMMOCTE W

dhapmakokMHeTNYEeCKne Npodonnu.

20 [aHHoe n3obpeTeHne OTHOCUTCSA K HOBbIM coeguHeHnam chopmyneol (1) u (la),
OH OH
NP NS NP NS
)\ | >:O )\ | >:O
NS NS
H,N~ N N H,N~ N N
3 3
R2 1 R2 .’Il 1
RO 0w R ),
rae:

R’ npeacraensaetr cobon ruapokcn, Cie-ankmn, ranoreH-Cieankun, Cie-
ankmnkapboumn-0O-, Cie-ankun-S-, asngo, ymaHo, Coe-ankeHun, Cqg-ankmncynbgoHnn-
25 NH-, (Cieankun).H-, Cie-ankmnkapboHun-NH- unu retepoynknuyeckun aMmmHo;
R? npeacraensaetr cobon sogopos, Cieankumn, Cig-ankoken-Cig-ankun, Caz-
ymknoankmn, Coe-anknHun, Cog-ankeHun, 6eH3un n TmodeHun,

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;
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unn Kk nx apmayeBTUYECKU NPUEMIEMON  COMW, 3SHAHTUOMEPY UNn
avacrepeomepy; npu ycrnosun, 4yTOo 5-aMUHO-7-rnapokeu-3-[3-rugpokcu-5-
(rmagpokcumeTtun)TeTparngpodypan-2-mnjtmasono[4,5-dinupumMmani-2-oH;  [2-(5-amMunHo-
7-rnapoKkcu-2-okco-Tuasono4,5-dlnpumunann-3-mun)-5-
(rmapokcumeTtun)TeTparngpodypan-3-mnjauetar; [4-aueTokcu-5-(5-amuHo-7-rngpoKcu-
2-0Kco-Tnasono[4,5-djnupumnaunH-3-un)TetTparngpodypan-2-unjmetunaderar u  ux
AnacTepeomMepbl UCKIOYEHbI.

[aHHoe n3obpeTeHne Takke OTHOCUTCA Kk nponekapcTeam dopmynel (1) n (lla),

N NZ N
)\ | >:O )\ | >:O
NS NS
H,N~~ N N H,N~ N N
6

6
o) R—

R-—O

R5 R4 ""R4
(MHwn (na,

rae:

R* npeacraesnset cobon rmmapokcn, Cieankun, ranoreH-Cig-ankmn, Cig-
anknnkap®6oHun-O-, Ce-ankun-S-, asnao, ymaHo, Coe-ankeHun, Cqg-ankuncynboHnn-
NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;

R® npeacraensaetr cobon sogopos, Cieankumn, Cig-ankoken-Cig-ankun, Caz-
ymknoankmn, C,g-anknHun, Co.g-ankeHnn, 6eH3un n TmodeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

uwnn K nx apmaueBTUYECKU NPUEMIEMON  COMW, 3HAHTUOMEPY UNu
avacrepeomepy; npu ycnosuw, 4yTOo 5-aMnHo-3-[3-rngpokcu-5-
(rmapokcumeTtun)TeTparngpodypan-2-mnjtmasono[4,5-dinupumMmann-2-oH;  [2-(5-amMnHo-
2-0Kco-Tnasonof[4,5-djnnpumnanH-3-un)-5-(rugpokcumeTun)TeTparnapodypan-3-
unjauyeTar; [4-ayeToken-5-(5-amnHo-2-okco-Tnasonof4,5-djnnpumnanH-3-
unTeTparnapodypaH-2-unjmeTunaueTar n nx guactepeomMmepbl UCKMHOYEHbI.

[aHHoe un3obpeTeHne TakKe OTHOCUTCH K WX MPOM3BOACTBY, JIEKAPCTBEHHbLIM
CpPeACTBaM Ha OCHOBE COEAMHEHUNS B COOTBETCTBUM C U30OOPETEHNEM U K UX NOSTYYEHNIO,
a TakKke K NPUMEHEHMIO coeauHeHun dopmynel (I) vnm (la) v KMx nponekapcTs,
dopmyn (I) mnm (lla), B kavectse aroHucta TLR7. CooTBETCTBEHHO, COeAUHEHUS
dopmynebl (1) u (Ia) nnu ux nponekapcrea gopmyn (1) u (lla) npumeHnMbl NS neyYeHua
unn npodpunaktukn umHPekymmn HBV  wn/vwnn HCV ¢ aroHmsmom  Toll-nogoBHbix

peLenTopoB.
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MogpobHoe onucaHme n3obpeTeHmns

Ecnm He ykaszaHO WMHOE, TO BCE TEXHUYECKME W HayuyHble TEPMUHbI,
NUCNonb3yemble B AaHHOM [OKYMEHTE, WMEIOT TO e 3HayeHue, KOTopoe OObIMHO
NOHMMAETCH ChneunanuctoMm B AaHHOW obnactv, K KOTOPOWM OTHOCUTCS AaHHoe
nsobpeteHne. Kpome TOro, ganee W3noOXeHbl OnpeaeneHus Ans WUnnctTpayuu wm
onpeaeneHnst 3HavyeHus n obbema pasnnyHbIX TEPMUHOB, UCNOMNb3YEMbIX ANA ONUCaHNS

n3obpeTeHus.

OnpeaeneHus

Ncnonb3yembin B 4aHHOM AOKYMeHTe TepMuH “Cqg-ankmn”’ obosHavaeT ankun-
rpynny ¢ HacbILWEHHOW NNHENHOW UM Pa3BETBIEHHOW Lenbio, cogepxawen ot 1 4o 6, B
4yacTtHoCTM OT 1 A0 4, aTOMOB Yrnepoaa, Hanpumep MeTun, 3TUN, H-NPonun, N3onponun,
H-OyTnn, n3obytun, mpem-6ytun n 1.n. KoHkpeTHbIMK “C,g-ankmn’-rpynnamm aBnsioTCs
METWUI, 3TUM 1 H-NPONWN.

TepMuHbl “ranoreH” W “rano” UCMNOoMb3yTCA B3aUMO3aMEHAeMO B AaHHOM
AOKyMeHTE 1 0603Ha4atoT pTop, Xnop, 6pomM nnn nog.

TepmuH “ranoreH-Cy_g-ankmn” OTHOCUTCS K ankun-rpynne, rae no MeHbLUen mepe
OAWH M3 aTOMOB BOAOpoAa ankurn-rpynnbl 6bi 3aMEHEH Taknum e UM oTNnYarLMMcs
aToMOM rarnoreHa, B 4acTtHocTW, aromamu dTopa. [lpumepbl ranoreH-Ci.g-ankuna
BKIIIOHAKT MOHOMTOP-, ANDTOP- Unn TpUTOP-METUM, -3TUMN UNKU -NPONWUI, Hanpumep
3,3,3-Tpuhtopnponun, 2-ptopatun, 2,2,2-TpnTopatin, dhTopMmeTun, AndTOpPMETUN U
TpuhTOPMETUN.

TepMuH “reTepouunknuyeckoe” KonbLo o6o3HavaeT MOHOBAaIEHTHYIO
HaCbILLEHHYIO UMW YaCTUYHO HEHACbILEHHYO MOHO- UM BULMKIIMYECKYIO KOMbLEBYHO
cuctemy n3 3-10 KonbUEBLIX aTOMOB, cogepXallyto oT 1 40 5 KONbLEBbIX reTepoaTomMos,
BblbpaHHbix cpean N, O n S, npu 3TOM OCTaBLUMECH KOMbLEBbIE aTOMbl SABMAIOTCA
yrnepogamn. B KOHKPETHbIX BOMIOWEHNAX FreTepOLMKIMYECKOE KOMbLO NpeacTaBnaeT
coBON MOHOBASIEHTHYIO HAaCbILEHHYO MOHOLMKINYECKYIO KOMbLEBYIO cucTeMy K3 4-7
KONMbLEBbLIX aTOMOB, cogepxawyto 1, 2 nnm 3 KomnbLeBbIX reTepoaroma, BbIOpaHHbIX
cpean N, O n S, npm 3TOM OCTaBLUMECH KOMbLEBbIE aTOMbl SBNAOTCA Yrrepoaamu.
MprmMmepamn MOHOLMKIMNYECKOTO HACLILEHHOMO reTepOoLMKINYECKOro Komnbla ABNSOTCA
as’npUANHWI, OKCUPaHWUI, a3eTUANHWIT, OKCETAHWIM, NUPPONUANHWN, TETparngpodypaHmn,
TeTparnapoTneHun, NMpPasonuanHUN, UMUAA30NUANHUA, oKCasonuanHWN,
N30KCa3oNUANHUI, TVasonNUANHUN, nMNEPUANHUN, TeTparngponmpanun,
TeTparnapoTUoONMpaHun,  nunepasuHun,  mopdonuHun,  TuomopdonuHun,  1,1-

ANOKCOTMOMOPMONUH-4-1N, a3enaHun, AnasenaqHun, roMonunepasHnm 1 okcasenaHun.
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Mpumepamn BULUKINYECKOrO HACLILEHHOrO reTepoLUKINYECKOro KonbLa asnsioTca 8-
asa-6uymkno[3,2,1]Joktnn, XuHyknuauHun, 8-okca-3-asa-ouyunkno[3,2,1]oktnn, 9-asa-
Ounynkno[3,3,1]HoHun, 3-okca-9-a3a-6uyurkno[3,3, 1JHOHUN " 3-Tna-9-asa-
ouynkno[3,3,1JHoHnn. TpumMepamMmn 4acTUYHO HEHACLILWEHHOrO reTEPOLUMKINNYECKOro
Konbua ABNATCA avrngpodypun, UMUAA30NNHNI, AuUrnapookcasonun,
TETParngponVPUANHUIT U AUrKMLPONMpPaHunn.

TEPMUH “reTepoLUKITMHECKMA aMUHO” 0B03Ha4YaeT aMUHO-TPYNNy ¢ aTOMOM a3oT
Ha reTepoLUUKNNYECKOM KOmbLe.

TepmuH “C,s-ankeHnn” obos3HavaeT ankeHUnN-rpynny ¢ HEHaCbILWEHHOW IMHENHON
WUNnU pasBeTBMEHHON Lenbio, cogepxawlen ot 2 40 6, B 4acTHOCTM OT 2 A0 4, aTOMOB
yrnepoga, Hanpumep BUHWN, nponenun, annun, 6yteHmn n T.n. KoHkpeTHbiMK “Coe-
ankeHnn’-rpynnamuv sBNaTCA annvmn 1 BUHWUN.

TepmuH “Cs.g-anknHnn’ obo3HavaeT ankMHUmn-rpynny ¢ HEHacbILWEHHOW NMMHENHON
WUNnU pasBeTBMEHHON Lenbio, cogepxawlen ot 2 40 6, B 4acTHOCTM OT 2 A0 4, aTOMOB
yrnepoga, Hanpumep 3TuHun, 1-nponuHun, nponaprun, 6yTmHun n T.n. KOHKpEeTHbIMK
“Coe-ankmHUM-rpynnamm asnsroTca 3TUHUN U 1-NponuHUI.

TepmuH “C,.7-4uknoankmn’, oauH Unu B KOMOMHaLUKW, OTHOCUTCA K HACBILLEHHOMY
YyrnepogHOMY KonbLy, cogepxawlemy ot 3 4O 7 aTOMOB yrrnepoaa, B YacTHOCTU OT 3 A0
6 atomoB yrnepoga, Hanpumep, LMKNonponun, UMknobyTun, UMKNONEHTUM, LUKIOorekeun,
yuknorenTtun u T.n. KoHKpeTHON “Cs;.7-4MKNoanknn’-rpynnoun SBnseTcsa LMKNonponu.

TepmuH “kapboHnn”, oauH nnmn B kKombuHayum, oTHocutca k rpynne -C(O)-.

TepmunH “Cqg-ankmnkapboHmn” otHocutca k rpynne Cqg-ankmn-C(O)-, rae “Cie-
ankun” ABNAETCA TakuM, Kak onpegeneHo Bbiwe. KoHkpeTHon “Cig-ankunkapboHum’-
rpynnov sBnNaeTcs ayeTun.

TepMnH "3HaHTMOMEP" OTHOCUTCA K ABYM CTepeoMsoMepam CoeaMHEHUs,
KOTOpble ABNAOTCA 3epKarbHbIMW OTPAKEHMAMMW APYr APYra N He HaknaabIBalOTCA 4pyr
Ha gpyra.

TepMuH "gunactepeomep” OTHOCUTCS K CTEPEOU3OMEPY C ABYMSA unm bonee yem
OAHUM LIEHTPOM XMPanbHOCTW, MOMEKYsbl KOTOPOro He HABMAITCA 3epKarnbHbIMU
oTpaXeHnsMn Apyr Agpyra. [unactepeousomepbl MMEKT pasnuyHble  u3nyeckme
CBOWCTBA, Hanpumep, TOYKM NMaBNEeHUs, TOYKU KUNEHWUH, CrekTpanbHble CBOWCTBA U
peakTUBHOCTMW.

TepmyH "dbapmaueBTUYECKU NpUeEMIeMble COMnn" OTHOCUTCA K COMNSIM, KOTOpble
He 4BMAIOTCA HexenarterbHbIMU C  OMONOrMYEecKOW UMM MHOW  TOYKU  3PEHMS.
dapmayeBTUYECKN NPUEMMNEMbIE CONMN BKMKOYAIOT Kak CONMU NPUCOEAUHEHMS KUCIOThI,

TakKk 1 conn npnucoeanHeHna OCHOBaHNA.
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TepmnH  "dbapmaueBTUYECKM MpUeEMMemMasl Conb MPUCOeAUHEHUS KUCNOTbI"
obo3Hayaer apmayeBTUYECKM  MpUemMnemble  Cconn, KOoTopble  obpasoBaHbl
HEOpraHM4YeCckUMM KUCNoTamn, TakMMW Kak CconsiHas kucnota, 6pomMucToBOAOpoAHas
KMCNOTAa, CepHas KUCnoTa, a3oTHasa KNCNoTa, YronbHasa kKucnota, gocdopHas KucnoTa, u
opraHn4ecKkumm Kncnotamw, BblOpaHHbIMUK cpeaun anudatnyeckmx,
Uuknoanudatuyeckmx, apoMaruyeckmx, apanudaTtuieckmx, reTepOLUKINYECKUX,
KapOOHOBBLIX U CYNbPOHOBbLIX KNACCOB OPraHUYeCKUX KUCMNOT, TaKMMU Kak MypasbuHas
KMCNOTA, YKCYCHas KUCNoTa, NPONMOHOBAsS KWUCMOTA, MMUKONEBas KMCMNOTa, rMIOKOHOBas
KACNOTaQ, MOSIOYHaa KACNOTa, MUPOBUHOrpagHas KUCnoTa, Laeenesas KucnoTta,
abnoyHas KMCnoTa, ManevHoBas KWMCMNOTa, MaroHoBasd KUCNOTA, AHTapHas KWMCnoTa,
dhymapoBas KUCNOTA, BMHHAA KUCMOTA, NIMMOHHAA KUCroTa, acnaparMHoBas KMCnoTa,
ackopbuHoOBas KUCHOTa, MMyTaMUHOBAasA KWCNOTA, aHTpaHunoBast kucnota, OeHsonHas
KACNOTaQ, KOpMYHas  KUCNOTa, MuHAanbHad  kucnota, amOoOHoBas  KMCMOTa,
PEHUNYKCYCHasa KUCNoTa, MeTaHCynbqOHOBas KWCMOTA, 3TaHCyNnb(gOHOBasa KUCMOTa,
napa-TonyoncynboOHOBasa KUCNoTa U canuyunosas kucnora.

TepmnH "thapmaueBTUYeCcKn npuemnemMas coflb NPUCOEANHEHUS OCHOBaHUA"
obo3Hayaer apmayeBTUYECKM  MpUemMnemble  Cconn, KOoTopble  obpasoBaHbl
OpPraHM4YecKUM UM HEeopraHW4YeckMMm  OCHoBaHuem. [lpymepbl  npuemnembix
HEOpPraHM4YeCckUX OCHOBaHWW BKIKOYAOT CONMW HaTpus, Kanus, amMMOHUS, Kanbuus,
MarHus, enesa, UWHKa, Mean, mapradua, aniomMuHua n T.n. Conn, nornyyeHHble 13
hapmaleBTUYECKM MPUEMIIEMbIX OPraHNYECKMX HETOKCUYECKUX OCHOBaHWW, BKNIOYaOT
CONV NEPBUYHbIX, BTOPUYHbLIX N TPETUYHbIX aMWMHOB, 3aMELLEHHbIX aMWHOB, BKIHOYas
NPUPOAHbIE 3aMEeLLEHHbIe aMWHbl, LMKMIMYECKMX aMWHOB U OCHOBHbIX MOHOOBMEHHbIX
CMOMN, Takux Kak W3onNponunamuH, TPUMETUNAMUH, AUITUNAMUH, TPUSTUNAMUH,
TPMNPONMNaMUH, 3TaHonamuH, 2-A4N3TUNaMUHOS3TaHoN, TPUMETaMVH,
AVLMKNOreKCunamMmumH, NU3nH, aprmHvH, rMCTUANH, KOPENH, NpoKanH, rmapabdamuH, XOnNuH,
6eTanH, 3TUNEHAMAMWH, T[JIIOKO3aMWUH, METUNIIOKaMnH, TeoBpOMUH,  NYPUHBI,
nunepasuH, nunepuanH, N-aTmnnMnepuanH n NoONMamMmHHbIE CMOSbI.

CoegnHenna obwen dopmynbl (I) nnn (la) n KMx nponekapcrsa, KOTOpble
cogepxaTr OAWH WU HECKONbKO XWMparnbHbIX LIEHTPOB, MOTyT MPUCYTCTBOBaTb B BUAE
pauemartoB, AMacTepPeOMEPHbIX CMECEN MMM ONTUYECKN aKTMBHbBIX O4UHOYHBIX N3OMEPOB.
Paudematbl moryT ObITb pasgeneHbl B COOTBETCTBUM C M3BECTHbIMWU criocobamu Ha
3HaHTUomepbl. B yacTHOCTK, AnacTtepeoMepHble COnu, KOTopble MOryT BbiTb OTAENeHbI
nyTem Kpuctannusagum, nony4varoT U3 paueMuyecKknx CMECer peakuuen ¢ onTuYecku
aKTUBHOWN KUCIMOTOMW, TakoW kak, Hanpumep, D- unm L-BUHHaA kucnoTta, MuHpanbHas

KucnoTa, S6royYHas KMCnoTa, MonoYHas KucrnoTta unm kameopcynbgoHoBas KucnoTa.
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CoegnHeHna cornacHo AaHHOMY W300pEeTEeHU0 MOryT nposBNATb (PEeHOMEH
Taytomepun. XoTsa rpadudeckne unsobpakeHus hopMyn He MOryT OnpeaeneHHo
n3obpasnTb BCE BO3MOXHble TayTOMepHble OPMbl, CneayeT MNOHMMAaTb, YTO OHWU
npeaHasHaveHbl ANS NpeacTaBneHust Nbon TayTOMeEpPHOU PopmMbl N306pakeHHOro
COEAVHEHUA U HE AOMMKHbI OrPaHNYNBATBECH TOMNBKO KOHKPETHOW (POPMOW COEAUNHEHNS,
npuBegeHHon Ha rpachnyeckmnx nsobpaxeHmsx popmynel. Hanpumep, ana dopmynol (1)
crnepyet NOHUMATb, YTO HE3ABUCMMO OT TOrO, MOKa3aHbl UM HE NoKasaHbl 3aMeCTUTENN
B €HONMbHOW UNK KETO-POPME, OHU NPEACTaBNAIT cOOO0N OAHO U TO Ke COeaUHEHnE (KaK

NOKasaHo B MPUMEPE HMKE).

OH o)
-~ S
h | >=o _ - HN | S>=o
N N )\\
H,N N \ H,N N ’\{
R, R

X

(1

R, oTHOCUKTCS K Nto6OMY BbINOMHMMOMY 3aMECTUTENIO.

HekoTtopble ©3 COEAMHEHMW COrMacHO JAaHHOMY U300peTeHuto  MoryT
CyLLeCTBOBaTb B BUAE OTAENbHbIX CTEPEON3OMEPOB (T.€. MO CYLLECTBY HE COAepaLyux
APYrMx CTEpeoM3OMeEpOB), pauemMartoB WuWunM CMecerd  SHaHTMOMEPOB  WU/Unu
avacrtepeomepos. [lpegnonaraetcsd, 4YTO BCE Takue OTAENbHble CTEPeoM3OMEPSI,
pauemartbl 1 UX CMECKM BXOAAT B oObemM jJaHHoro usobpeteHus. [peanoyTutensHo,
COEAVHEHUA COrnacHoO JAaHHOMY WU300pEeTeHno, KOTOpble SBNAOTCA  OMNTUYECKM
aKTUBHbIMW, NCMOMb3YIOTCA B ONTUYECKM YMCTOM hopme. Kak NOHATHO cneyuanicram B
AaHHOW obnacTu, ONTUYECKN YUCTbIM COEANHEHMEM, UMEIOLNM OAMH XUPAnbHbIA LIEHTP
(T.e. OAWH aCUMMETPUYHbLIA aToM Yrrnepoaa), SBNAETCA TO COEAMHEHME, KOTOpoe
COAEPXKMT MO CyLIECTBY OAWH W3 ABYX BO3MOXHbIX 3HAHTMOMEpPOB (T.€. ABNSETCH
3HaHTUOMEPHO YUCTbIM), @ ONTUYECKN YUCTBIM COeAUHEHMEM, umerowmnm 6onee ogHoro
XNPanbHOro LEHTpa, ABNAETCH TO COeANHEHUE, KOTOPOE ABMNSETCA Kak AnacTepeoMepHoO
YACTBIM, Tak M 3SHAHTUOMEPHO YMCTbIM. [lpeanoYTUTENbHO, COEAMHEHUS COrnacHo
AaHHOMY M300pETEHMIO MCMONb3YITCA B hOpMe, KOTopas No MeHblen mepe Ha 90%
SIBMSIETCS ONTUYECKN YNCTOW, T.€. B (DOpPME, KOTOPasi COAEPXKNUT NO MeHbLUEN mepe 90%
ogHoro mnsomepa (80% aHaHTMOMEpHOro mM3bbiTka (enantiomeric excess, "e.e.") unu
aunactepeomepHoro nabbiTka (diastereomeric excess, "d.e.")), 6onee npeanoyYTUTENBHO
no meHbLuen mepe 95% (90% e.e. unu d.e.), ewe Gonee NpPeanoOYTUTENBHO MO MEHbLLEN

mepe 97,5% (95% e.e. nnn d.e.), n Hanbonee npPeanOYTUTENBHO MO MeHbLUEN Mepe 99%
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(98% e.e. unun d.e.). Kpome Toro, npegnonaraetcd, 4to coeguHeHusa popmynel (1) n (1a)
n nx nponekapctaa, chopmyn (1) n (lla), a Takke gpyrne CoOeaAUHEHNs COrnacHoO AaHHOMY
n306peTEHNIO OXBaTbIBAOT COMNbBATUPOBAHHbIE, @ TaKKe HECONbBATUPOBAHHbLIE POPMbI
MAEHTUDUUMPOBaAHHbLIX CTPYKTYp. Hanpumep, dopmyna () wnm (la) Bknwo4aer
COEAVHEHUA  YKa3aHHOW  CTPYKTYpbl Kak B  IMAPATUPOBAHHbLIX, Tak W B
HerngpatmpoBaHHbIx copmax. [pyrme npvMmepbl COMbBaTOB BKMNIOYAOT CTPYKTYPbl B
kombuHaymm ¢ M3onponaHorom, 3TaHONOM, MeTaHonom, gumetuncynogokeng (AMCO),
3TUNaUeTaToM, YKCYCHOW KUCITOTOW MU STaHONaMUHOM.

TepmunH "nponekapcteso” o6o03Ha4aeT opMy MMM MPOM3BOAHOE COEAUHEHMUS,
KOTOpoe nocne BBeAeHUA meTabonusmpyeTcs in vivo, Hanpumep, Buonorndyeckumm
XKUAKOCTSIMU N chepmMeHTamn cybbekta, B DapMakOnoOrmyeckn akTUBHYK opMy
COeauHeHua ansa Toro, 4tobbl MPOSABUTL KEMaembl apmakonornyeckui adchekT.
Mponekapctea onucaxel, Hanpumep, B “The Organic Chemistry of Drug Design and Drug
Action”, Richard B. Silverman, Academic Press, San Diego, 2004, Chapter 8 Prodrugs
and Drug Delivery Systems, pp. 497-558.

"®apmaueBTUHECKM  aKTUBHbLIA  MeTabonut" o3Ha4yaeT apmMakonormyeckn
aKTUBHbIA NPOAYKT, MONyYeHHbIN B pesynbTate meTabonuama B OpraHn3me KOHKPETHOro
coeavHeHus wnu ero conu. [locne nocTtynneHns B opraHuam  OOnbLUMHCTBO
NeKapCTBEHHbIX MpenaparoB sBNATCA cybcrparamm AN XUMUYECKUMX peakuumn,
KOTOpblE€ MOryT U3MEHATb MX hUsnyeckue CBoncTea M Buonormyeckme adpdekTbl. ITu
meTabonuyeckme npeBpaLeHus, KoTopble 0ObIYHO BIANSIOT Ha NONAPHOCTb COEAUHEHUN
COrnacHoO AaHHOMY W30OPEeTEHMIO, U3MEHSIIOT XapakTep pacnpeieneHns U BbiBeLeHUs
NEeKapCTBEHHbIX MpenapartoB M3 OpraHuama. Tem He MeHee, B HEeKOTOPbIX Cry4vasx
meTabonunam nekapcTBEHHOro npenapara Heobxoanm Ans TepanesTnyeckoro adpdekra.

TepmnH "TepaneBTnyeckn 3PPEKTUBHOE KOMUYECTBO" O3HaAYaeT KOMMYEeCTBO
COEAVHEHUA UNU MOMNEKYNbl COrnacHo AaHHOMY M300peTeHnIo, KOTOPOE NpU BBEAEHUN
cybbekTy (i) neunuT mnn npepoTBpawlaeT KOHKpeTHoe 3aboneBaHune, COCTOSAHUE Unn
HapyLeHue, (i) ocnabnset, obner4yaeT unu yctpaHaeT oauH unu 6onee 4em OguH U3
CUMNTOMOB KOHKPETHOro 3aboneBaHusi, COCTOSAHUS WNM  HapyweHuda, unm (i)
npeaoTepawiaeT WnNn 3ajepKuMBaeT Hadvano ogHoro unum 6onee 4yem OJHOrO K3
CYMMNTOMOB KOHKPETHOro 3abonesaHusi, COCTOSHUSA WN HapyLUEeHWs, OMUCaHHOro B
AaHHOM JokymeHTe. TepaneBTudeckn adpdekTmBHoe Konuyectso OyaeT BapbupoBaTth B
3aBUCUMOCTM OT COEAUHEHMWs, COCTOSHWSA 3aboneBaHusi, KOTOpoe noaBepraeTcs
neyeHno, TskecTn 3abonesaHus, Bo3pacTa U OTHOCUTENBHOMO COCTOSAHMS 340POBbS
naymeHTa, cnocoba u opmbl BBEAEHUS, OLEHKM Nevaliero spada unm BetepuHapa u

Apyrnx oakTopos.
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TepMmunH "hapmaueBTmyeckas komnosnymnsa" obo3HavyaeT CMECb WnM pacTBop,
coagepxaLum TepaneBTUYECKN adpdekTMBHOE KOnmM4yecTBo aKTMBHOIO
hapmaLeBTMYECKOrO UMHrpeaueHTa BMecTe C  dapmaueBTMYECKM MpUemMnemMbiMm
3KCUMMMEHTaMK, NOANEXaLUMN BBEASHUIO MINEKONUTAOLWEMY, Hanpumep 4YenoBeky,

HY>XJaloLLEeMyCsl B 3TOM.

AroHuncT TLR7 n ero nponekapcreo

[aHHoe n3obpeTeHne OTHOCUTCA K CoeaguHeHnto chopmynel (1),

OH

NZ S

)\ | >:O
N
H,N~ N N
RE—0 o
R2 1
R 0)
rae

R’ npeacraesnset cobon rmmapokcn, Cieankun, ranoreH-Cig-ankmn, Cig-
ankmnkapboumn-0O-, Cie-ankun-S-, asngo, ymaHo, Coe-ankeHun, Cqg-ankmncynbgoHnn-
NH-, (Cie-ankun),;N-, Cqs-ankunkapboHmn-NH- nnmn retepoumnknn4ecknin ammHo;

R? npeacraBnsieT coboit Bogopod, Ci.e-ankun, Cie-ankoken-Cqg-ankun, Cso-
ymknoankmn, C,g-anknHun, Co.g-ankeHnn, 6eH3un n TmodeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unu Kk ero apmaueBTUYECKM MPUEMIIEMON  COMKW, 3SHAHTUOMEPY WU
avnacrepeomepy;

npu ycrnosun, uTO 5-aMNHO-7-rngapokcn-3-[3-rngpokcu-5-
(rmapokcumeTtun)TeTparngpodypan-2-mnjtmasono[4,5-dinupumMmann-2-oH;  [2-(5-amMnHo-
7-rnapoKkcu-2-okco-Tuasono4,5-dlnpumunann-3-mun)-5-
(rmagpokcumeTtun)TeTparngpodypan-3-mnjauetar; [4-aueTokcu-5-(5-amuHo-7-rngpoKkcu-
2-0Kco-Tnasono[4,5-djnupumnaunH-3-un)TetTparngpodypan-2-unjmetunaderar u  ux
Anactepeomepbl UCKIIOYEHBI.

Opyroe BonnoweHne paHHoro usobpeteHuss npeacrtasnsaet cobon (i)
coeguHeHue chopmynel (1), roe

R' npeacraenseTr CcoBoW rMApOKCM, METWN, nponun,  dTopuU3onponum,

aLeTunoKeu, MEeTUNCynbgaHun, asnao, ynaHo, annvn, 2-MeTunannun,
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METUNCYNbPOHUNAMUHO, JUMETUNAMNHO, aleTUNaM1UHO, NMNPPONUANHUIT, MOPAONUHNN
N NNNEPUANHUAN;

R? npepcraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMknonponun,
UWKNONEHTUN, BWHWA, annun, 6eH3un, 3TUHWA, 1-NPOMUHUI, METOKCUMETUN WUnu
TnoheHun;

R® npeacrasnsieT coboi Bogopog, aueTvn unm n3obyT1pun;

unu ero hapmayeBTUYECKN NPUEMIIEMYIO COMb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne gJaHHoro un3obpeteHua npeactaenser cobour  (iii)

coegunHeHune copmynel (l1a),

OH

N | S

Y W
N
H,N~ N N
R2 0 1
R qa),
rae

R' npeactaBnsetr coboit rugpokcn, Cie-ankun, ranoreH-Cig-ankun, Cie
ankmnkapboumn-0O-, Cie-ankun-S-, asngo, ymaHo, Coe-ankeHun, Cqg-ankmncynbgoHnn-
NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;

R? npeacraensaetr cobon sogopos, Cieankumn, Cig-ankoken-Cig-ankun, Caz-
umknoankmn, C,g-anknHun, Co.g-ankeHun, 6eH3aun nnm TModeHnn;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unu ero hapmaueBTUYECKN NPUEMIIEMYIO COMb, 3HAHTUOMEP UIK AMacTepeomep;

npu ycrnosun, uTO 5-aMUHO-7-rngapokcn-3-[3-rngpokcu-5-
(rmapokcumeTtun)TeTparngpodypan-2-mnjtmasono[4,5-dinupumMmann-2-oH;  [2-(5-amMnHo-
7-rnapoKkcu-2-okco-Tuasono4,5-dlnpumunann-3-mun)-5-
(rmagpokcumeTtun)TeTparngpodypan-3-mnjauetar; [4-aueTokcu-5-(5-amuHo-7-rngpoKkcu-
2-0Kco-Tnasono[4,5-djnupumnaunH-3-un)TetTparngpodypan-2-unjmetunaderar u  ux
Anactepeomepbl UCKIIOYEHBI.

Hpyroe BonnoweHne paHHoro wusobpeteHua npeacrasnsetr cobonm  (iv)
coeguHeHune chopmynel (1a), rae:

R' npeacraenseTr CcoBoW rMApOKCM, METWN, nponun,  dTopuU3onponum,

aLeTunoKeu, MEeTUNCynbgaHun, asnao, ynaHo, annvn, 2-MeTunannun,
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METUNCYNbPOHUNAMUHO, JUMETUNAMNHO, aleTUNaM1UHO, NMNPPONUANHUIT, MOPAONUHNN
N NNNEPUANHUAN;

R? npepcraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMknonponun,
UWKNONEHTUN, BWHWA, annun, 6eH3un, 3TUHWA, 1-NPOMUHUI, METOKCUMETUN WUnu
TnoheHun;

R® npeacrasnsieT coboi Bogopog, aueTvn unm n3obyT1pun;

unu ero hapmayeBTUYECKN NPUEMIIEMYIO COMb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne JgaHHoOro un3obperteHus npeacraenset cobon (V)
coeguHeHune chopmynel (1) nnu (la), rae:

R’ npeacraesnset cobon rngpokcn, Cig-ankun, Cig-ankmnkapboHun-O-, Cie-
ankun-S-, asnao unu Co.g-ankeHwun;

R? npeacraenseTr cobon Cig-ankmn, Cqg-ankoken-Cqg-ankmn, Cs.7-LMKroankmn,
Coe-ankmHun, C,s-ankeHun, 6eH3nn n TnodpeHnn;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unu ero hapmaueBTUYECKN NPUEMIIEMYIO COb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne paHHoro wusobpeteHua npeacrasnsetr cobon  (vi)
coeguHeHune chopmynel (1) nnu (la), rae:

R' npeacraenseTr coBOM  MMAPOKCHM,  METWM, MPOMWN,  aLeTUIOKCH,
MeTUnNcynbdaHun, asnao unu annunm;

R? npeactaBnseT coboii  MeTMR, 3TWM, NPONMA, OGYTWMA, LMKIONpPORWm,
UWKNONEHTUN, BWHWN, annun, ©6eH3un, 3TUHWM, 1-NPOMUHUI, METOKCUMETUN WUnu
TnoheHun;

R® npeacrasnsieT coboi Bogopog, aueTvn unm n3obyT1pun;

unu ero hapmayeBTUYECKN NPUEMIIEMYIO COMb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne JaHHoro usobpeteHna npeacraensetr cobon  (vii)
coeauHeHne cdopmynsl (1) nnm (1a), rae R' npeacrasnseT cobon ruapokey, Cqg-ankum,
Cis-ankun-S-, asanao unm Co.g-ankeHun.

Hpyroe BonnoweHne JaHHoro unsobpeteHns npeacraensaet cobon  (viii)
coefuHenune dopmynbl (1) unu (1a), rae R' npeacrasnsieT cobol rMAPOKCK, METWM, H-
nponun, MetTuncynbaHun, asugo nnu annun.

HOpyroe BonnoweHne paHHoro wusobpeteHua npeacraBnsetr cobonm  (ix)
coefnHenne dopmynbl (I) unu (la), roe R? npepcraensieT coboit Cig-ankun, Ciz-
ymknoankmn, Cog-ankuHun nnn Co_g-ankeHun.

Hpyroe BonnoweHne JgaHHoOro un3obperteHus npeacraenset cobon ()
coefunHeHune dopmynbl (1) unm (1a), rae R? npepcrasnsieT coboit METUR, 3TWM, H-NPonun,

yuknonponun, BUHUN, 3TUHAN NN 1-I'IpOI'II/IHI/IJ'I.
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Hpyroe BonnoweHne paHHoro wusobpeteHua npeacraBnsetr cobonm  (xi)
coeauHenne dopmynsl (I) unn (la), rae R® npeacrasnser cobon Bogopos unn Cie-
ankunkapOoHmn.

Hpyroe BonnoweHne JaHHoro usobpeteHna npeacraesnseTr cobon  (xii)
coegnHenne dopmynbl () unm (la), rae R® npeacrasnsieT coboit BOAOPOA MMM
n3obyTmpmn.

Hpyroe BonnoweHne JaHHoOro usobpeteHns npeacraensaeT cobon  (xiii)
coeguHeHue copmynel (1) nnu (la), rae

R’ npeacraenseT cobon rugpokcn, Cis-ankun, Cqg-ankun-S-, asmao vnn Coe-
ankeHun;

R? npeactaBnsieT coboit Cig-ankun, Csr-umknoankun, Co.e-ankmimn vnm Co.e-
ankeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unu ero hapmaueBTUYECKN NPUEMIIEMYIO COb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne pJaHHOro un3obpeTteHns npeactaenser cobon  (Xiv)
coeguHeHue copmynel (1) nnu (la), rae

R' npeacraBnser coBol rMapokcu, METWM, MPOnWM, METURCYNbMaHWm, asuao
unun annun,

R? npeacTaBnset coboi MEeTWI, 3TUM, MPONUA, LUKMONPONWI, BUHUM, 3TUHWM UMK
1-nponnHun,

R® npeacrasnsieT cobo BOAOPOL VN N30BYTUPWIT;

unu ero hapmaueBTUYECKN NPUEMIIEMYIO COb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne paHHoro usobpeteHmss npeacrasnsaetr cobon  (xv)
coeguHeHue copmynel (1) nnu (la), rae

R" npepcraBnsieT coboii ranoreH-Cqg-ankun, Cq.g-ankun-S-, unaHo, C,g-ankeHumn,
Ci.s-ankmncynbdoHnn-NH-, (Cys-ankun),N-, C1.s-ankmnkapboHnn-NH- nnm
reTepoLMKINYECKUN aMUHO;

R? npeacrasnsieT cobo BOAOPOL;

R® npeacrasnsieT cobo BOAOPOL;

unu ero hapmaueBTUYECKN NPUEMIIEMYIO COb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne pJaHHOro un3obpeTteHns npeactasnser cobon  (xvi)
coeguHeHune chopmynel (1) nnu (la), rae:

R' npeacrasnser coboit TOpM3oNpPONUMA, METUNCYnbdaHun, LuuaHo, 2-
METUNanNnun, MeTUNCYNbMOHNUNaMWUHO, AMMETUNAMUHO, aueTUNamMuHO, NMPPONUANHUI,
MOPONUHNI NN MUNEPULNHNI;

R? npeacrasnsieT cobo BOAOPOL;
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R® npeacrasnsieT cobo BOAOPOL;

unu ero hapmaueBTUYECKN NPUEMIIEMYIO COb, 3HAHTUOMEP UIK AnacTepeomep.

Hpyroe BonnoweHne [aHHOro UK3o0peTeHna npeacraBnseT cobor  (xvii)
coeauHenne dopmynbl (I) unn (1a), rae R' npeactasnser cobon Cig-ankun-S- unm
reTepoLMKINYECKMN aMUHO.

Hpyroe BonnoweHne pJaHHOro wu3obpeTeHus npeactasnaer cobor  (xviii)
coegunHenune dopmynsbl () nnm (1a), rae R' npegcrasnser cobon MeTURCynbdaHWA Unu
NMPPONUANHUN.

[pyroe BOMNOWEHNE [aHHOIO M300PETEHUST 3aKMNIOYaeTCs B TOM, 4TO (XiX)
KOHKpeTHoe coeaunHenuns copmynel (1) nnu (1a) apnaetca cneayowmm:

5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;

[(2R,3R,5S)-2-(5-amuHo-2,7-anokco-6H-tnasono[4,5-dlnnpmmmngnt-3-mn)-5-(1-
rmapokcunponun)TeTparugpodypax-3-mnjayerar,;

[(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6 H-tnasono[4,5-dlnnpnmngnH-3-mn)-
4-rngpokcu-TeTparnapodypan-2-unjnponunlauerar;

5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnatmn)tetparmapodypax-2-mnj-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;

5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbyr-3-eHun)Tetparngpodypan-
2-nn]-6H-tnasonol4,5-dnnpuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcuneHTmn)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbytun)tetTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-[ymknoneHTmn(rngpokcm)meTnn]-3-rmgpokcum-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcun-2-peHmn-
atun)TeTparngpodypan-2-unl-6 H-tnasono[4,5-dinnpumnamnH-2, 7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rngpokcun-3-meTtun-
oytun)tetparngpodypan-2-unl-6H-tnasono[4,5-dlnupumngnnH-2, 7-4n0oH;
5-amuHo-3-[(2R,3R,5S)-5-[ynknonponun(rnapokcu)MeTnn]-3-rugpoKcu-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

[[(2S,4R,5R)-5-(5-amuHo-2,7-gnokco-6H-Tnasono[4, 5-dlnnpmumngnH-3-mn)-4-
rMapoKcu-TeTparnapodypan-2-mnj-uuknonponun-metmnjauerar;

5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcunpon-2-

uHun)TeTparnapodypax-2-unl-6H-tnasono[4,5-dlnUpUMUanH-2,7-AU0H;
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5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokenbyT-2-unHun)tetparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-rmuapokcu-5-[rngpokcun(2-
TUeHun)meTunlreTparnapodypan-2-mnl-6 H-tnasonol4,5-dlnnpuMnanH-2, 7- 4NOH;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcun-2-MeToKkCu-
atun)TeTparngpodypan-2-unl-6 H-tnasono[4,5-dinnpumnamnH-2, 7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-(1-ruapokcnnponun)-3-metuncynbdaHun-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-a3ngo-5-(1-rngpokcmnponun)tetparngpodypax-2-nnj-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcuannun)retTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-((2R,3R,5S)-3-a3ngo-5-((S)-1-rugpokcnatnn)TeTparngpodypan-2-
untmnasonol4,5-dnupumnanH-2,7(3H,6H)-a10H;
3-[(2R,3R,5S)-3-annnn-5-(1-rngpokcmnponun)Tetparnapodypax-2-mnj-5-ammHo-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnnponun]-3-nponun-teTparngpodypan-
2-nn]-6H-tnasonol4,5-dnpuMnanH-2, 7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1R)-1-rnapokcmnponun]-3-nponun-TerTparmapodypax-
2-nn]-6H-tnasonol[4,5-djnupuMmnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcunponun]-3-meTnn-tTeTparngpodypan-
2-nn]-6H-tnasonol4,5-dinnpuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnbyT-2-nHnn]-3-meTtunr-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-[(S)-ymnknonponun(ruapokcn)MeTmn]-3-meTmn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnatunnl-3-metnn-reTparngpodypan-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-(rnapokcumeTn)-3-nupponuauni-1-nn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
N-[(2R,3R,5S)-2-(5-amnHo-2,7-aunokco-6H-tnasono[4,5-dnmpummann-3-un)-5-
(rmagpokcumeTun)TeTparngpodypan-3-unimetaHcyneoHamua,;
N-[(2R,3R,5S)-2-(5-amnHo-2,7-aunokco-6H-tnasono[4,5-dnmpummann-3-un)-5-
(rmapokcumeTun)TeTparngpoddypan-3-mnjauetamuz;
5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTn)-3-moponnHo-TeTparungpodypaH-2-

un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
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5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTn)-3-(1-nunepugun)TeTparngpodypan-
2-nn]-6H-tnasonol4,5-dinnpuMnanH-2,7-4N0H;

5-amuHo-3-[(2R,3R,5S)-3-(anmeTnnammHo)-5-
(rmapokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-4NO0H;

(2R,3S,5S)-2-(5-amnHo-2, 7-aunokco-6H-tnasono[4,5-dnmpummnanH-3-un)-5-
(rmapokcumeTun)TeTparnapodypaH-3-kapboHnTpun;

5-amuHo-3-[(2R,3R,5S)-5-(rnapokcmmeTn)-3-meTuncyneannn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

5-amuHo-3-[(2R,3R,5S)-3-(1-pTOp-1-MeTUM-3TUN)-5-
(rmapokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-4NO0H;

5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTtnn)-3-(2-metnnannun)tetparngpodypaH-
2-nn]-6H-tnasonol4,5-dnupuMnanH-2,7-4MoH

n  [(1S)-1-[(2S,4R,5R)-5-(5-amnHo-2, 7-gunokco-6H-tnasono[4,5-dnmpummamn-3-
un)-4-ruapokcu-TeTparngapodypax-2-mnjnponunj-2-MeTunnponaHoar;

unu ero dapmMayeBTUYECKM NPUEMNIEMOM  COMblO, SHAHTUOMEPOM UMK

ANacTepeomMepom.

[pyroe BonnoweHne A[aHHOro WU300PETEHMST 3aKNKYaeTcsl B TOM, 4YTO (XX)
KOHKpeTHoe coeaunHenuns copmynel (1) nnu (1a) apnaetca cneayowmm:
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbytun)tetTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-[ynknonponun(rnapokcu)MeTnn]-3-rugpoKcu-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcunpon-2-
uHun)TeTparnapodypax-2-unl-6H-tnasono[4,5-dlnUpuMUanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokenbyT-2-unHun)tetparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-(1-ruapokcnnponun)-3-metuncynbdaHun-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-a3ngo-5-(1-rngpokcmnponun)tetparngpodypax-2-nnj-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcuannun)retTparnapodypaH-2-

un]-6H-tnasono[4,5-dinMpnMuanH-2,7-AN0H;
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3-[(2R,3R,5S)-3-annnn-5-(1-rngpokcmnponun)Tetparnapodypax-2-mnj-5-ammHo-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnnponun]-3-nponun-teTparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1R)-1-rnapokcmnponun]-3-nponun-TeTparnapodypaH-
2-nn]-6H-tnasonol[4,5-djnupuMmnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcunponun]-3-meTnn-tTeTparngpodypan-
2-nn]-6H-tnasonol4,5-dnnpuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnbyT-2-nHnn]-3-meTtunr-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-[(S)-ymnknonponun(ruapokcn)MeTmn]-3-meTmn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnatunnl-3-metnn-reTparngpodypan-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-(rnapokcumeTn)-3-nupponuauni-1-nn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-(rnapokcmmeTn)-3-meTuncyneannn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
n  [(1S)-1-[(2S,4R,5R)-5-(5-amnHo-2, 7-gunokco-6H-tnasono[4,5-dnmpummamn-3-
un)-4-ruapokcu-TetTparngapodypax-2-mnjnponunj-2-MmeTunnponaHoar;
unu ero dapmMayeBTUYECKM NPUEMNIEMOM  COMblO, SHAHTUOMEPOM UMK

ANacTepeomMepom.

Hpyroe BonnoweHne pJaHHOro un3obpeTteHns npeactaenser cobon  (xxi)

coeguHeHune chopmynel (1),

N NS
)\ | >:O
NS
H,N~ >N N
6

R5 R4
(1,
roe
R* npeactaBnsieTr coboit rugpokcn, Cig-ankun, ranoreH-Cig-ankun, Cig
ankunkapboumn-0O-, Cyg-ankun-S-, asngo, ymaHo, Cre-ankeHun, C,g-ankmncynbgoHnn-

NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;
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R® npeacraensaetr cobon sogopos, Cieankumn, Cig-ankoken-Cig-ankun, Caz-
ymknoankmn, C,g-anknHun, Co.g-ankeHnn, 6eH3un n TmodeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unn ero hapmaneBTUYECKN NPUEMMNEMYIO COIMb, 3HAHTUOMEP UMK AUaCTEPEOMED;

npu yCrnoBun, YTo 5-aMmHO-3-[3-rnapoKkcu-5-(rmapokcumeTnn)TeTparugpodypax-
2-nnjtnasono[4,5-dinupuMmnugnH-2-oH;  [2-(5-amuHo-2-okco-Thasono[4,5-dlnupmMunanH-3-
un)-5-(rngpokcnmeTmn)tTetTparngpodypaH-3-unjaderar; [4-aUeToKCU-5-(5-aMUHO-2-0KCOo-
Tnasono[4,5-dlnupumuamnH-3-un)TeTparnapodypan-2-unjmetunauerar " nx

aAnacrtepeomMepbl NUCKIMIOYEHbI.

[pyroe BonnoweHne [aHHOro UK300peTeHna npeacraBnseT cobor  (xxii)
coeguHeHue copmynel (I1), rae

R* npeactaBnser coboit  MMAPOKCM, METUR, H-NMponun, TOpU3onpPonu,
aLeTnnokeu, MeTuncynbdanHmn, asngo, LunaHo, annun, 2-meTvnannun,
METUNCYNbPOHUNAMUHO, JUMETUNAMNHO, aleTUNaM1UHO, NMNPPONUANHUIT, MOPAONUHNN
N NNNEPUANHUAN;

R® npepacraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMKnonponun,
UWKNONEHTUN, BWHWA, annun, 6eH3un, 3TUHWA, 1-NPOMUHUI, METOKCUMETUN WUnu
TnoheHun;

R® npeacrasnsieT cobov Bogopog, aueTvn unv n3obyT1pun;

Unn ero hapmaLeBTUYECKM NPUEMNEeMyIo COMb, 3HAHTUOMEP WUNK JuacTepeomep.

Hpyroe BonnoweHne pJaHHOro wu3obpeTeHus npeactasnaer cobor  (Xxiii)

coeaunHeHune chopmynel (l1a),

NF S
)\ | >:O
NS
H,N N N

6

5
" R )

roe

R* npeactaBnsieTr coboit rugpokcn, Cie-ankun, ranoreH-Cig-ankun, Cie
ankunkapboumn-0O-, Cyg-ankun-S-, asngo, ymaHo, Cre-ankeHun, C,g-ankmncynbgoHnn-

NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;
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R® npeacraensaetr cobon sogopos, Cieankumn, Cig-ankoken-Cig-ankun, Caz-
ymknoankmn, C,g-anknHun, Co.g-ankeHnn, 6eH3un n TmodeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unn ero hapmaneBTUYECKN NPUEMMNEMYIO COIMb, 3HAHTUOMEP UMK AUaCTEPEOMED;

npu yCrnoBun, YTo 5-aMmHO-3-[3-rnapoKkcu-5-(rmapokcumeTnn)TeTparugpodypax-
2-nnjtnasono[4,5-dinupuMmnugnH-2-oH;  [2-(5-amuHo-2-okco-Thasono[4,5-dlnupmMunanH-3-
un)-5-(rngpokcnmeTmn)tTetTparngpodypaH-3-unjaderar; [4-aUeToKCU-5-(5-aMUHO-2-0KCOo-
Tnasono[4,5-dlnupumuamnH-3-un)TeTparnapodypan-2-unjmetunauerar " nx

aAnacrtepeomMepbl NUCKIMIOYEHbI.

Hpyroe BonnoweHne pJaHHOro un3obpeTteHns npeactaenser cobon  (Xiv)
coeauHeHune chopmynel (l1a), rae

R* npeactaBnser coboit  MMAPOKCM, METUR, H-NMponun, TOpU3onpPonu,
aLeTnnokeu, MeTuncynbdanHmn, asngo, LunaHo, annun, 2-meTvnannun,
METUNCYNbPOHUNAMUHO, JUMETUNAMNHO, aleTUNaM1UHO, NMNPPONUANHUIT, MOPAONUHNN
N NNNEPUANHUAN;

R® npepacraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMKnonponun,
UWKNONEHTUN, BWHWA, annun, 6eH3un, 3TUHWA, 1-NPOMUHUI, METOKCUMETUN WUnu
TnoheHun;

R® npeacrasnsieT cobov Bogopog, aueTvn unv n3obyT1pun;

Unn ero hapmaLeBTUYECKM NPUEMNEeMyIo COMb, 3HAHTUOMEP WUNK JuacTepeomep.

Hpyroe BonnoweHne JaHHOro usobpeTeHns npeacraenser cobon  (xxv)
coeguHeHue copmynel (1) nnu (lla), rae

R* npeacrasnsieT coboit ruapokcn, Cqg-ankun, Cqe-ankun-S-, asugo unn Co.e-
ankeHun,

R® npeactaBnsieT coboit Cig-ankun, Cs,-umknoankun, Cpe-ankmHmn vnm Co.e-
ankeHun,

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

Unn ero hapmaLeBTUYECKM NPUEMNEeMyIo COMb, 3HAHTUOMEP WUNK JuacTepeomep.

[pyroe BonnoweHne JaHHOro wusobpeTeHna npeacraBndaetr cobon  (xxvi)
coeguHeHune chopmynel (1) nnu (lla), rae:
R* npeacraBnser coBoM rMapOKCK, METWM, MPONWM, METURCYNbMaHWm, asuao

nnu annun;
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R® npeacraBnser coboi MEeTWI, 3TUM, MPONUA, LMKMONPONWI, BUHUM, 3TUHWM UMK
1-nponnHun,
R® npeacrasnsieT cobo BOAOPOL N N30BYTUPWIT;

Unn ero hapmaLeBTUYECKM NPUEMNEeMyIo COMb, 3HAHTUOMEP WUNK JuacTepeomep.

Hpyroe BonnoweHne paHHoro usobpeteHnss npeacrtaBnser cobon  (xxvii)
coeguHeHue copmynel (1) nnu (lla), rae

R* npeacrasnset cobon ruapoken unn Cqg-ankunkapboHun-O-;

R® npeacraesnsaet cobon Cqg-ankmun nnu Cs 7-LnKNoankur;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

Unn ero hapmaLeBTUYECKM NPUEMNEeMyIo COMb, 3HAHTUOMEP WUNK JuacTepeomep.

Hpyroe BonnowjeHne A[aHHOro u3obperteHus npeacraeBnseT cobon  (xxviii)
coeguHeHue copmynel (1) nnu (lla), rae

R* npeacrasnsieT cobo rMAPOKCH UKW aLeTUMOKCH:;

R® npeacrasnsieT cobo 3TN UK LUKMNOMNPOMUNT;

R® npeacrasnsieT cobo Bogopos Unu aueTun;

Unu ero hapmaLeBTUYECKM NPUEMNEeMYI0 COMb, 3HAHTUOMEP UNK JuacTepeomep.

[pyroe BonnowEeHWe [aHHOrO M300pPEeTEHUsT 3aKMIOYaeTcss B TOM, 4YTO (XXiX)
KOHKpeTHoe coeaunHenuns chopmynel (1) nnu (lla) aenaetca cneayowmm:

5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
unjrnasono[4,5-dInupUMnanH-2-0H;

[(2R,3R,5S)-2-(5-amuHo-2-okco-Tnasonol4,5-dlnupmmngnt-3-mn)-5-(1-
rmapokcunponun)TeTparugpodypax-3-mnjayerar,;

1-[(2S,4R,5R)-5-(5-amuHo-2-okco-Tnasono[4,5-dinnpmumngnH-3-mn)-4-rngpokcum-
TeTparugpodypaH-2-nnjnponunaueTar,

[(S)-[(2S,4R,5R)-5-(5-amnHo-2-0kco-Tnasono[4,5-dlnmpummamn-3-un)-4-
rMapoKcu-TeTparnapodypan-2-mnj-uuknonponun-metmnjauerar;

" 5-amnHo-3-[(2R,3R,5S)-5-[yuknonponun(rnapokcn)meTnnl-3-rugpoKcu-
TeTparugpodypan-2-nnjtnasono[4,5-dinpMMnUanH-2-oH;

unn ero gapmayeBTUHECKN NPUEMIIEMOM  COMbo, 3HAHTUOMEPOM UMK

ANacTepeomMepom.

CuHTes
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CoegnHeHna cornacHo gaHHOMY M306peTeHno MoryT ObiTb Nony4YeHbl nobbiMu
obwenpuHaTeiMu cnocobamun. lNoaxogawme cnocobbl CMHTE3a 3TUX COEAUHEHUNA, a
Takke WUCXOAHble MaTepuanbl MPeACTaBneHbl B CXeMax HWkKe u B npumepax. Bce
3amectutenu, B yactHoctu ¢ R' no R", nmelot 3Hauenus, onpeseneHHble Bbille, ecrnu
He ykasaHo nHoe. Kpome Toro, 1 ecniv SiBHO He ykasaHO MHOe, TO BCe peakuun, yCroBus
peakumin, COKpaLLEHMS U CUMBOIbl UMEIOT 3HAYEHNS, XOPOLLO U3BECTHbIE cneynanncTam

B 0611acT OpraHN4eCckon XMmMun.

Cxema 1
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HO g
\
A\ la 1b
b
HO— : OH R~
o
HO R w0 —»H/KLO7..O —_— RaJ\&O7..,o §>Ra)\&07”o
A C oA oA
1c 1d VI \Z11
RC
C C
S— =N R
° |
X = N)\NH ] S NN s Ay
R<o 0 H R%. o< |)\ o= |)\
Y IX N N” NH OH N NZNH,
R2 o o > a o — va o
0 R R
.,OJQ L 0 /
OH
VI X P1
|
R® R
S XN
S N O=< |
R, o= | A OH N NJ\NH2

P P3
RC RC
S XN S— XN
R, 0=<N | NJ\NHZ R, 0=<N | N)\NHZ
Ra)\ioj R2 0O
0 OH
XI XII
c c R®
S XN S XN SN
R O=<N | N)\NH Rl O=<N | NJ\NH OHO=<N | N)\NH2
OR’ R "
X111 X1V P4

R? npeacrasnsier coboit R? mnu R® R® npeacraesnsieT coboii auyun, 6eHsoun,
mpem-oyTun(aumeTun)cunun  unu  mpem-6ytun(andpennn)cnunun; R® npeacTtasnser
coboi Bogopog unu rmapoken; RY npeactasnset coboi TpUMTOPMETUICYNbOHNA UK

napa-tTonuncynbdonun; R® npeacrasnset cobon R' unu R,
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ObpaboTtka coeauHeHns V  gucynbdugom yrnepoga M MNOAMETAHOM B
NpUCYTCTBUN COOTBETCTBYHIOLLENO OCHOBaHus, Takoro Kak NaH, faet
meTuncyneaHunveTanTnoar 1a. [eokucneHne metuncynbgaHunmveTaHTnoara 1a
COOTBETCTBYIOLUUM peareHTOM, TakuM Kak Tpu-H-OyTunTuH rugpug, aaet 1b. CHatue
3awunThl ¢ 1b COOTBETCTBYIOLLEN KMCMNOTOWN, TAKOW KaK YKCYyCHasa KMCnoTta, gaet gmon 1c.
OkucneHune 1c okucnutTenem, TakMM Kak HaTpus MeTanepuopar, gaet anbgervg 1d.
Obpabotka anbgernga 1d COOTBETCTBYIOLUM HYKNEOMUNbHLIM PeareHTOM, TakuM Kak
peareHT [puHbapa, gaet cnmpT VI. 3awmTa cnnpta VI COOTBETCTBYIOWMM KUCMOTHBIM
aHTMAPUAOM UINN KNCIBIM XNOPUAOM, TaKUM XNOPUL YKCYCHOW KUCIMOTbl N OEH30MHbIN
aHrmapug, paet cnoxHelr acpup VII. O6pabotka cnoxHoro adwupa VIl ykcycHon
KMNCNOTOW N aHMMAPULOM YKCYCHOW KMCIOTbI B MPUCYTCTBMM COOTBETCTBYIOLEN KNCMOThI,
TakoWn Kak KOHAEHCUPOBaHHAs cepHasa KucrnoTa, faet cnoxHoin acpump VIII. CovetaHue
cnoxHoro admpa VI mn IX B nNPUCYTCTBUM COOTBETCTBYIOLLErO KPEMHWEBOro
aTepUdUKaLMOHHOro areHrta, Takoro kak N, O-buc(tpumeTuncvnun)ayerammug, U KNCNoThbl
Jlbtonca, Takon kak TMSOTSf, gaeT npomexkyTouHblin Npogykt X. CHATWe 3awmtbl C
NMPOMEXYTOYHOrO MpoaykTa X C MOMOLLbID COOTBETCTBYIOLLEro peareHTa, Takoro Kak
KoCO; unu dpTopna TeTpabyTunaMmmoHus
(TBAF), n ounctka nytem npenapatmsHon BSXKX gaet HyxHble coegmnHenna P1, P2 unu
P3. 3awuta coeanHeHua P1 COOTBETCTBYIOLMM KMCNOTHBIM aHIMAPUAOM MU KACMbIM
XNOPULOM, TAKMM Kak XIiopug YKCYCHOM KUCIOTbI UMW @aHIMAPWA YKCYCHOW KUCMOTbI, AaeT
coeavHeHne P3. OkucneHme P2 COOTBETCTBYIOLUMM OKUCIUTENEM, Takum Kak
nepuoauHaH [Jecc-MaptmHa, paetr ketoH Xl. BoccraHoBneHne ketoHa Xl
COOTBETCTBYIOLUUM BOCCTaHOBUTENEM, TaKMM Kak mpem-OyTOKCUanioMNHUS TUAPUA,
paet crnmpt Xll. O6pabotka cnupta Xl cynbpOHOBBIM aHrMAPMAOM WK
CYNbOHUNXITOPUAOM AaeT NpomexyTouHbIn npogykt XllI. O6paboTka NpoOMEXYyTOUYHOro
npoaykta Xlll COOTBETCTBYIOLMM HYKNEOMUIbHLIM peareHTOM, TakUM Kak HaTpus asua,
faet coeauHeHne XIV. CHatve sawutbl ¢ XIV COOTBETCTBYIOLLUM OCHOBAHWEM, TaKUM
kak K,COs, unn cooTBeTCTBYIOWNM (OTOPUAHBIM peareHToM, Takum kak TBAF, un ouncrtka

nytem npenapatnsHon BOXX aaet coeguHenne P4.

Cxema 2;
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\ o} (\) 0 I on
Hox(‘fo—> Cl)\(\fo—ﬁakﬁo):o __R° °o
28a 28b XV XVI

TBDPS. | TBDPS. OH
a O a O
R R
XVl XV XIX
BZ.o BZ_O BZ'O
a O (@]
— R*ng_.RaKLOfOH—»Ra o
—e . -
R® R®
RS XX XXI XX
S X c
N C
o= || Iy R R
H N NH, SN\ SNy
N o= 1l I
IX 0 NN, OH _ ¥TONTONH,
:Re 'Re
XX PS5

R? npeacrasnsieT coboit R?> mnm R® R npeacrasnsieT coboll BOAOPOA MMM

ruapokeu; R® npeacrasnset coboit R' unn R,
Kucnota 28a npespalyatoT B ayunxnopui 28b ¢ noMOLb0 COOTBETCTBYHOLEro
S peareHTa, Takoro kKak okcanunguxnopug. Auunxnopug 28b  o6GpabatbiBaroT
COOTBETCTBYOLUUM HYKNEOMPUNBbHbIM peareHTOM, Takum Kak peareHT [puHbspa, nony4vas
kKeToH XV. BoccraHosneHne ketoHa XV COOTBETCTBYHOLUMM BOCCTaHOBUTENEM, TakuUm
kak L-cenektpua, agaet cnupt XVI. 3awura XVI mpem-bytunxnopamdeHnncmnaHom
AaeT npomMexxyToyHbir npoaykT XVII. Ankunuposanue XVII ankmnupyowmm peareHTom,
10  TakMm kak nogmeTaH, B NPUCYTCTBMM COOTBETCTBYIOLLErO OCHOBaHUSA, TaKoro kak Nnutus
aumsonponunammng, gaet npomexytodHbin npogykt XVII. CHatve 3sawmtel XVII
COOTBETCTBYIOLUM peareHToMm, Takum kak TBAF, gaet cnupt XIX. 3awurta cnmpta XIX
OeH30oMNXNopMaoM AaeT crnoxHbln achup XX. BoccraHosneHne crnioxHoro acupa XX
COOTBETCTBYIOLUM BOCCTAHOBUTENEM, TaKUM KaK 4UN300YTUNanioOMUHNS rnapua, saeT
15 cnupt XXI. Octeprudukayma cnmpta XXI xnopmaom yKCYCHOW KUCNOTbI UMW aHruapuaom

ykcycHon kncnotbl gaet XXIl. Couetarnne XXII n IX B npucyTCTBUN COOTBETCTBYIOLLErO
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KpeMHNEBOro 3aTepuUKaLMoHHOro areHTa, Takoro Kak N,O-
Buc(tpumeTuncunun)adetamma, u kmcnotbl Jlbtonca gaet XXIII. CHatue sawmtel ¢ XXII
COOTBETCTBYIOLUM OCHOBaHMeM, Takum kak K,COj;, 1 ounctka nytem npenapatuBHOM

B3XX paet coeguHeHmne P5.

5
Cxema 3
HO/\(EZ-O BZ\O/\CZ-O Bz, o
. . o — 4
O)Y O)V OH
25e 32a 32b
RC

Bz (6] / N
s B (0] / B
O/\(—Z‘O —_ = Z‘o’\(_7_.o - o %0 N=< S
ORd "R® "R® NH;

XXIV XXV XXVI

(o3

R
(0] S
HO/\D/ N=<NH

,Re

XXVII
R® npeactasnseT coboit Bogopos unu ruapokcu; RY npeacrasnser coboi
TPUPTOPMETUNCYNbGOHUM MKW Napa-Tonuncynbdonun; R npeactasnset coboit R' nnu

10 R%

3awmTa cnvpta 25e GeH3oMnNXnopuaoM SaeT MPOMEXKYTOYHbIA MPOAYKT 32a.
CHatue 3awmtbl ¢ 32a COOTBETCTBYIOLIEW KACIOTOW, TakoW Kak ruapoxnopusi, B
NPUCYTCTBUN  COOTBETCTBYIOLLErO pacTBOpPUTENd, TaKOro kak MeTaHon, AaeT
NPOMeXyTouHbIn npoaykT 32b. Obpabotka 32b cynbOHOBLIM aHMMAPULOM UNU
15  cynb@OHUNXNOPUAOM JaeT nNPOMEXyTouHbI npoaykT XXIV. O6pabotka XXIV
HYKNeOoMUIbHbIM peareHTOM, TakMM Kak HaTtpus asug M aMmuHbl, A4aeT NPOMEXKYTOYHbIN
npoaykt XXV. CouetaHne XXV un IX B NpUCYTCTBMU COOTBETCTBYIOLLENO KPEMHUEBOro
aTepUdUKaLMOHHOro areHrta, Takoro kak N, O-buc(tpumeTtuncvnun)ayerammug, U KNCNoThbl
Jlbtonca gaet XXVI. CHatue sawmtbl ¢ XXVI COOTBETCTBYIOLMM OCHOBAHWEM, TaKUM Kak

20  K,COs, n ounctka nytem npenapatusHon BOXKX pgaet coegnHeHne XXVII.

Cxewma 4:
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R c
c

R S N R

S— XN o= || Jo S XN
o J OBz N“>N”NH, o= | A
OBz N N NH, Ra e} OBz N N NH,
RN © EE— S — RN
A ©
o O
XXIX XXX XXXI
RC

P6

R? npeacrasnsieT coboit R?> mnm R® R npeacrasnsieT coboll BOAOPOA MMM
ruapokeu; R® npeacrasnset coboit R' unn R,

Obpabotka  XXIX  cooTBeTCTBYWOLWMM  peareHToMm, Takmm  kak  O-
heHnnxnopmMeTaHTnoaT, B MNPUCYTCTBMM COOTBETCTBYIOLLErO OCHOBaHMWS, TaKOro Kak
DMAP, paaeT npoMexyTouHbli npogykt XXX. O6paboTka MpOMEXYTOYHOro npoaykTa
XXX OpraHOCTaHHaHOBbLIM peareHTOM, TakuMm Kak annun(Tpu-H-OyTun)CTaHHaH, gaet
NPOMEXYTOUYHbIN  NpogykT XXXI. CHatne 3awmtbl € XXX| COOTBETCTBYIOLUM
ocHoBaHmem, Takum kak K,CO;, n ounctka nytem npenapatuBHon BIOXX paet
coeanHeHune P6.

[aHHoe wnsobpeTeHne Takke OTHOCUTCA K Crnocoby nonyyeHus COeaUnHEHMUA
dopmynel (1), (1a), (II) nnu (l1a), Bkniovarowemy crieayoume peakyunu:

(a) peakuyusi coegmHeHua chopmynbl (X),

C

R
S | N
b o:< )\
R\O N N/ NH,
R> ©
0

(X),
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C OCHOBaHMeM unu PTOPUAHLIM peareHTom, rae R? npeacrasnsiet coboi R? nnm
R® R® npepcraensieT coboi auyun, 6eH3ounn, mpem-6yTun(4UMeTUR)CURUN NN mpem-
oyTun(andenun)cunun; R® npeacrasnseT coGon BO40PO4 UM MMAPOKCH;

(b) peakuus coegnHeHusa copmynel (P1),

Cc

R

~ A
=
N N NH,

o)

OH

5 OH (P1),

C KUCMOTHbIM aHMMAPUAOM MMM KUCAOTHbIM xnopuaom, rae R? npeacrasnser
cobon R? unu R®; R® npeacTasnsieT coboii BOAOPOA UMM M POKCH;
(c) peakumna coeauHeHuns popmynbl (XIV),

c

R
S | N
b O:< )\
R
~ b7
0 N N NH,
R ©
s
R (XIV),
10 C OCHOBaHMeM unu PTOPUAHLIM peareHTom, rae R? npeacrasnsiet coboi R? nnm

R% R" npeacrasnser coboi auun, 6eHsoun, mpem-ByTun(amdenun)cunun; RC
npeactaBnseT cobol Bogopos wnu  ruapokeu; RY  npepcrasnser  cobot

TPUPTOPMETUNCYNbGOHU MNKW Napa-Tonuncynbdonun; R npeactasnset coboit R' nnu

R4.
15 (d) peakuus coegmnHeHusa copmynbsl (XXIII),
RC
S
NN
O:< |
BZ\O N N)\N H,
o]

a

R

> e

R (XX,
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Cc ocHoBaHuewm, rae R? npeacrasnsiet coboit R? unn R R® npeacTtasnset cobon
Bogopog, unu ruapokey; R® npepcrasnser cobon R nnu R*;

(e) peakuyus coegmHeHuna chopmynbl (XXVI),

c

R
(o] S
N
\N( Y
BZ\O (o] N;<
/ NH,
“R® (XXVI),

C ocHoBaHveM, rae R® npeacrasnseT coboll BOAOPOA WNM MMApokeu; R°®
npeacTtaenseT coboit R' unn R*;

(f) peakyusa coegmHeHuna chopmynbl (XXXI),

C

R

S N
O:< |
/
N N NH,

OBz

R (XXXI),

Cc ocHoBaHuewm, rae R? npeacrasnsiet coboit R? unn R R® npeacTtasnset cobon
BOAOPOA UnK rnapokeu; R® npeacraenser cobon R" unu R* vnw

rae R, R, R% RY R®, R", R? R® R* R®u R® sBnsioTcs Takumu, kak onpegeneHo
BblLLE.

Ha atane (a) ocHoBaHne MOXeT npeacraeBnsate cobon, Hanpumep, K,CO,;, a
PTOPUAHLIN peareHT MOXET NpeacTaBnaTe cobon, Hanpumep, TBAF.

Ha astane (b) KMCNOTHBIA aHIMAPUA UM KUCNOTHBIA XITOPUA MOXET NPEACTaBnATb
cobon, HaNpuMep, XNopua YKCYCHOW KUCMOThbI UM aHrnapug YKCYCHOMN KUCNOTbI.

Ha atane (¢), (d), (e) u (f) ocHOBaHMEe MOXET npeacTasnaTb cobon, Hanpumep,
KoCOs;, a pTOpUAHBIN peareHT MOXET npeacTaBnsaTb cobon, Hanpumep, TBAF.

CoegunHenne dcopmynel (1), (la), (II) »n (lla) npn npomnssoacTse cornacHo

ONUCaHHOMY BblILE cnocoby Tarke sBnseTcss 00bLEKTOM A4AHHOrO N300peTeHus.

dapmaneBTUHECKME KOMMNO3ULUM U BBEAEHUE
[pyroe BonnoweHne npegnaraet dapMaueBTUYeckne KOMMO3ULMA UMK
MegMKaMeHTbl, CoaepKaliMe COeAMHEHUS COrnacHo JaHHOMY M300peTeHuio u”

TepaneBTUYECKN UHEPTHLIN HOCUTENb, pasbaBUTenb UMK 3KCLMMMEHT, a Takke cnocodbl
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NCNONb30BaHWUS COEAMHEHUN COrNacHO AaHHOMY N300PETEHMIO NS U3FOTOBNEHNS Takmx
KOMMNO3UUMA 1 MeaukameHToB. B ogHOM npumepe coeguHeHusa dopmynel (1) unu (1a)
Unn nx nporekapcTea MoXHO cobpaTb B COCTaB NyTEM CMELLMBAHUA NpU TemnepaType
OKpyXaroLlen cpeabl, NPy COOTBETCTBYIOWEM pH 1 C XenaemMon CTEeNEeHb YUCTOThbI C
huUsnonornyeckn NpUEMNEMbIMN HOCUTENAMU, T.€. HOCUTENAMMW, KOTOpPble SABMSIOTCS
HETOKCUMYHBIMM ANS  PEeUUnmnMEeHTOB B UCMOMb3yEMbIX A03aX WM KOHUEHTpauusx B
raneHoBon BBoAUMOW chopme. pH coctaBa 3aBUCUT B OCHOBHOM OT KOHKPETHOrO
NMPUMEHEHNA W KOHUEHTPaUUM COEAUMHEHUS, HO MpPeAnovTUTENbHO Haxoautca B
npegenax ot npumepHo 3 40 npumepHo 8. B ogHomM npumepe coeauHeHns chopmynel (1)
unn (1a) nnn nx nponekapcrea cobpaHbl B coctaB B auetaTtHom Oydepe npm pH 5. B
APYyroMm BONMOWEHUN coeauHeHnsa copmynbl (1) unn (la) nnu ux nponekapcrtea
ABNATCHA CTepUrbHbIMU. COeAMHEHNE MOXHO XpaHUTb, Hanpumep, B Buae TBEPAOW Unu
amMopHON KOMNO3ULUUN, B BUAE NNODUIM3UPOBAHHOIO COoCTaBa UnvM B BUAE BOAHOrO
pacTteopa.

Komnosnynn cobupatoT, A03MPYIOT U BBOAAT B COOTBETCTBUM C Haanexallen
MEAMLMHCKON npakTukon. dakTopbl, nognexawjme pacCMOTPEHMIO B 3TOM KOHTEKCTE,
BKMIOYAIOT KOHKPETHOE HapyLleHWe, KOTOpOe reuvaTt, KOHKPETHOe MrekonutaroLlee,
KOTOpOEe MNOABEPraeTCA EeYEHUO, KIMHUYECKOE COCTOSHME OTAENbHOro nauymeHTa,
NPUYUHY HapYyLLUEHUSA, MECTO AOCTaBKM areHta, cnoco® BBELEHUS, CXEMY BBEAEHUS U
apyrne akTopbl, W3BECTHbIE MPaKTUKYIOWUM Bpadvam. "OdpdekTMBHOE Konu4yectso"
BBOAMMOrO coefuHeHus OyaeT onpefensatbCs Takumm COODpaKeHUAMU U ABMSeTCS
MUHUMAIbHbIM  KONMYECTBOM, HEeOoOXoAuMMbIM Ans akTuBauum peudentopa TLR7 un
npmsoaAWmM K npoaykummn INF-a 1 gpyrmx UUTOKMHOB, KOTOPOE MOXET UCMONb30BATLCS,
HO HEe OrpaHu4MBaACb 3TUM, ANS NEYEeHUS UM  NpOPUNAKTUKM  NaLUEHTOB,
WMHPMLUMpPOBaHHbIX BUpYycom renarturta B w/vnu C.

B ogHom npumepe dapmaueBTUYECKM 3P EKTMBHOE KOMUYECTBO COEAUHEHUS
COrnacHoO aHHOMY W300peTeHuo, BBOAMMOE MNapeHTepanbHO B OfHOW Jo3e, Oyaer
HaxoauTbCa B AuanasoHe npumepHo ot 0,1 4o 50 mr/kr, anbTepHaTMBHO NPUMEPHO OT
0,1 o 30 mr/kr maccoel Tena naymeHTa B 4eHb, MPU 3TOM TUNNYHBLIA UCXOLHBLIA AnanasoH
ncnonb3yemoro coepguHeHus cocrtasndetr oT 0,3 po 15 wr/kr/geHb. B apyrom
BOMMOLEHNM nepoparnbHble CTaH4APTHbIE NEKapCTBEHHbIE POPMbI, Takne Kak TabneTku
W Kancynbl, NpeanoyYTUTENbHO cogepxaTt OoT npumepHo 20 A0 npumepHo 1000 mr
COEAVHEHUSA COrnacHo JaHHOMY N30BpeTeHunto.

CoeanHeHmMss cornacHO AaHHOMY W300OPETEHUIO MOXHO BBOAUTL  NOObIMK
nogxogawmmm  crniocobamun, BKNOYas nepopanbHoe, MeCTHoe (B TOM  4ucne

TpaHCOyKKanbHOe W MNOABA3LIYHOE), peKkTanbHoe, BaruHanbHOe, TpaHCAepmManbHoe,
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napeHTepanbHoe, MOAKOXHOE, BHYTPUOPIOLMHHOE, BHYTPUNEroYHoe, BHYTPUKOXHOE,
WHTpaTekansHoe anuaypanbHOe U MHTpaHasanbHoe, a Takke BHYTp1o4varoBoe BBeaeHue,
€Cnn  XenatenbHO MeCTHOoe fnedyeHune. [lapeHTepanbHble WHOY3MM  BKNHOYAOT
BHYTPMMbILLEYHOE, BHYTPUBEHHOE, BHYyTpUMapTepuanbHoe, BHYTPUOPIOMHHOE UK
NOAKOXHOE BBEAEHUE.

CoeanHeHmMss cornacHo [aHHOMY M300pPETEHUID MOXHO BBOAUTH B Nobon
yaobHOW Ana BBedeHus hopme, Takon kak TabneTky, MOPOLUKW, Kancynbl, pacTBOpbl,
AUCNEepCcUn, CyCneHsnmn, CUPOonbI, Crpeun, Cynno3uTopum, renun, aMmynbCun, NNacTbipn U T.4.
Takve KOMMO3MLMM MOFYT COAepXaTb KOMMOHEHTbl, OObIYHO WCMOMb3yemble B
hapmaueBTMYECKMX npenapartax, Hanpumep, pasbaBuTenu, HocuTenu, MoandukaTopsbi
pH, noacnactutenn, yBenuumatome o6bem areHTbl U AOMONHUTENbHbIE aKTMBHbIE
areHTbl.

TUNWYHBIN  COCTaB MOMy4YaloT MyTEM CMELUMBaHUA COEAMHEHUs COrnacHo
AaHHOMY WN300pPETEeHUd C HOCUTENEeM WU IKCUMNMEHTOM. [loaxoasime HocuTenu u
3KCUMMNUEHTbl XOPOLLIO WM3BECTHblI cneyuanuctam B AaHHoW obnactm m nogpobHOo

onucaHbl, Hanpumep, B Ansel, Howard C., et al., Ansel's Pharmaceutical Dosage Forms

and Drug Delivery Systems. Philadelphia: Lippincott, Williams & Wilkins, 2004; Gennaro,

Alfonso R., et al. Remington: The Science and Practice of Pharmacy. Philadelphia:
Lippincott, Williams & Wilkins, 2000; and Rowe, Raymond C. Handbook of

Pharmaceutical Excipients. Chicago, Pharmaceutical Press, 2005. [aHHble cocTasbl

TaKKe MOryT BKNOYaTb oauH unu Gonee 4yem oauvH u3s Oydhepos, CTabUNU3NPYOLLMX
areHToB, MOBEPXHOCTHO-aKTMBHbIX BELLECTB, CMAa4vMBalOLMX areHToB, CMasblBaKOLMX
areHToB, 3MyNnbraTopoB, CYCMNEHAUPYIOLMX areHTOB, KOHCEPBAHTOB, AHTMOKCUAAHTOB,
onanecuupyroLnx areHToB, areHToB, obecnevymBaroLLmMX CKOMNBXKEHUE, TEXHONOMNYECKNX
JobaBok, kpacuteneun, NnogcnactTutenen, OTAYLWeK, apomMaTu3aTopos, pasbasutenen u
APYrMX  M3BECTHbIX AobaBok gna  obecnedeHnMs  U3AWHOro  NpeACTaBneHus
neKkapCTBEHHOro cpefcTea (T.e. COEAUHEHNSA COMMacHO AaHHOMY M30OpETEHUIoO Unn ero
hapmauleBTUHECKOA KOMMO3NUMN) U COAEWCTBUS NPOU3BOACTBY (hapmaleBTU4ECKOro
npoaykra (T.e. MeanKameHTa).

Mpumepom noaxoadawen nepopanbHOM AO03UPOBAHHOW (POPMbI  SIBNAETCS
TabneTka, cogepxawas npumepHo ot 20 go 1000 Mr CoegUHEHUsT COrmacHO AaHHOMY
n3obpeTeHuto, cocrtoswasi npumepHo n3 30-90 mr 6e3BogHON NakTo3bl, NPUMEPHO 5-40
Ml HaTpus Kpockapmennosbl, npumMmepHo 5-30 mr nonmsmnHunnupponuaoHa (PVP) K30 n
npumepHo 1-10 mr creapata marHud. [lopolwkoobpasHble WHIPEeANeHTbl CHavana
CMELLUMBAIOT BMECTE, a 3aTeM CMeLLmMBaroT ¢ pactsopoM PVP. MNony4YeHHY0 KOMNO3nLuio

MOXHO BbICYLUMTb, FpaHynMpoBaTh, CMellaTb CO CTeapaToM MarHusi U crnpeccoBaTtb B
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TabnetupoBaHHylo opMy C MCNONb3OBaHMEM OObIMHOMO obopyaoBaHus. [pumep
aspo30nbHOro coctaBa MOXeET ObiTb MOMy4YeH nyTemM pacTBOPEHUS COeAUHEHUS
COrnacHo jgaHHomy unsobpeteHuno, Hanpumep, ot 20 go 1000 mr, B nogxoasilem
OydepHom pacTteope, Hanpumep, ¢docthatHom 6Oydepe, apobaBneHus areHTa,
MOANPULMPYIOLLErO TOHUYHOCTL, HAaNnpUMEP, COMNW, TakOW Kak Xnopwug HaTpud, ecrnn 3To
Heobxogumo. PactBop MoxeT ObiTb NPOUNbLTPOBAH, HanpuMmep, C UCNOSb3OBaHUEM
dunbTpa ¢ pasmepom nop 0,2 MKM, 4N yaaneHUs NPUMECEN 1 3arpsasHUTEnen.

CnepoBarenbHO, OAHO  BOMMOLWEHME  BKNOYaeT  hapmayeBTUYECKYHO
KOMMO3ULMIO, coaepxallyto coeguHerne dopmynel (1) nnu (1a) unm ero nponekapcrsaa,
dopmyn (1) nnu (lla), nnn nx papmayesTUYeCKn NpUemMnemble Conn, 3HaHTUOMEPbI UNK
AnacTepeon3omepsb!.

[pyroe BonnowjeHne BKYaeT hapmaleBTUYECKYO KOMMO3NLMIO, codep KaLlyto
coeguHeHune copmynel (1) nnu (la) nnu ero nponekapcrea, opmyn (1) unu (lla), unn nx
hapmayeBTMYECKM MPUEMMEMbIE COMW UMW 3HAHTMOMEPLI UNU AMacTepPeonsoMepbl
BMeCTe C papmaleBTUYECKN NPUEMIIEMbIM HOCUTENEM UM 3KCLUMUEHTOM.

[pyroe BonnowjeHne BKYaeT hapmaleBTUYECKYO KOMMO3NLMIO, codep KaLlyto
coeguHeHune copmynel (1) nnu (la) nnu ero nponekapcrea, opmyn (1) unu (lla), unn nx
hapmayeBTMYECKM NPUEMSIEMbIE COMWN, 3HAHTMOMEPbI WU ANacTepeousoMepbl Ans

NCMNONb30BaHUS B NeYeHUM NHEKLMM BUPYCOM renatura B.

MokasaHnsa n cnocobbl NneyveHns

[aHHoe wusobpeTeHne OTHOCUTCA K crnocobam neyeHus unu npounakTUKm
WHpekyun Bupycom renatuta B w/unu mHdekumm supycom renatuta C y naymeHTa,
HY>KA,aIoLLEerocs B 3TOM.

[aHHoe n3obpeTeHne Takke OTHOCUTCH K cnocobam BBEAESHUSA TepaneBTUYECKN
ahbbekTMBHOrO KonuyecTea coeguHeHn chopmynel (1) nnn (1a) nnn nx NnponekapcTs Unm
APYTUX COEAWHEHWA COrnacHo AaHHOMY W300pEeTEeHU0 B KPOBOTOK MaumeHTa npu
neyYeHnn wunu npodunakTuke nHdekymm Bupycom renarmrta B u/vinn C.

Cnocobbl gaHHOro m3obpeTeHmst 0COOEHHO XOPOoLIO MNOAXOASAT Ana nogen. B
yacTHoOCTM, cnoco®bl W 403bl  COrMacHO JaHHOMY K306peTeHuo MoryT  ObITh
nucnonb3oBaHbl ANA  nNauuveHToB, WHdMUMpoBaHHbiX HBV w/wunn HCV, Ho He
orpaHnumnsasicb MMmn. Cnocobbl N A03bl COrNacHoO AaHHOMY U300PETEHUIO Takke MOryT
ObITb UCNOMb30OBaHbl ANA NAUMEHTOB, MOABEPraloOWMXCA APYroMy MpOTMBOBMPYCHOMY
neyeHno. Cnocobbl NPOUNAKTUKA COrNacHO AaHHOMY W30OPETEHWU0, B 4YaCTHOCTMH,
MOryT ObiTb UCNONb30OBaHbI AMS NaUWEHTOB C PUCKOM BMPYCHOW mHdekumn. K Takmm

nayneHTam OTHOCHATCS, HO He OrpaHUYMBasiCb UMW, MeAULMHCKME paboTHUKKU, Hanpumep
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Bpaun, MeAcecTpbl, paboOTHMKM XOCMUCOB; BOEHHOCNYXaLyue; yduntens, paboTHWKM no
yxody 3a AeTbMMW; NaumeHTbl, NyTEeLeCTBYLWMe uUnu npoxusawwme 3a pybexom, B
YacTHOCTW, B CTpaHax TPeTbero mMupa, BkNovas pabOTHWKOB COUManbHOW MOMOLLM,
MWUCCUOHEPOB N MHOCTPAHHbBIX AUNOMAToB. HakoHel, AaHHbIe crnocobbl U KOMMO3ULUK
BKMIOYAOT NEYEHNEe PEe3UCTEHTHbIX NaUMEHTOB MMM NaUMEHTOB C YCTOWYMBOCTBIO K
NEYEHNID, TaKOW Kak YCTOMYMBOCTbL K UHrMbutopam obpaTHOW TpaHCKpMNTasbl,
WMHrMbuTOpam NpoTeas 1 T.4.

[pyroe BonnowjeHne BKOYaeT cnocodb neveHma unm npodpunakTmki nHpekymm
BMpycom renatuta B wwunu uHdekuymm supycom renatuta C y mnekonuTaroLlero,
HY>XAaIoLEeroca B TakOM FEeYeHUn, nNpu 3TOM AaHHbI crnoco® BKMOYAET BBEAEHME
yKasaHHOMY  MIeKonuTalowemMy TepaneBTMdeckn  3(PEKTUBHOrO  KonmyecTsa
coeguHeHua dopmynbl (1) wvnu (la) unM UX 3SHaAHTUOMEPOB, AWacTepeoMepos,

nponekapcTs UNn hapmMaleBTUYECKM NpUemMrnemMblx Conemn.

KpaTtkoe onucaHmne rpachnyecknx marepuanos

our. 1: MNpumep 1-A akTueBupyeT MblwnHbin TLR7 B aHanuse HEK-Blue-mTLR.
Knetkn nikybumposanu ¢ coeguHeHnem npumepa 1-A n nonoXxuTenbHbiM KOHTponem GS-
9620 B ykasaHHbIX KOHUEeHTpaumnax B TeyeHne 20 4yacos. AKTMBaUWUIO MbilnMHOro TLR7
namMepsinn, ncnonb3ys aHanus Quanti-Blue.

our. 2: NHAYKUMA LWMTOKMHOB in vitro coeguHeHnem npumepa 1-A B MbIUMHBLIX
PBMC. MbiwnHble PBMC ctumynuposanu coeguHeHnem npumepa 1-A B yKkasaHHbIX
KoHUeHTpaumsax. CynepHaTtaHTbl cobupanum 4depes 24 vaca nocne obpabotkm wn
OLeHMBanu YpoOBHU LUTOKUHOB B CynepHaTaHTax C MOMOLLbIO MyNbTUNIIEKCHOrO aHanmsa.

®ur. 3: AHK HBV n HBsAg y undhuymposaHHbix AAV-HBY mbiwen, nony4msLImnx
HOCUTEMb, COeaMHEHME npumMmepa 6-A B HU3KoW fo3e 30 MI/kr n coeguHeHne npumepa 6-
A B Bbicokon gose 100 mr/kr. JleueHne Hadanu nocne MHPUUMPOBAHNS Mblen AAV-
HBV B TeueHue 29 gHen. m npoBoaunu nevyeHmne B TedeHne 42 gHen n namepanun JHK
HBV 1 HBSAQ B MbILUMHOW CbIBOPOTKE B yKa3aHHbIE MOMEHTLI BPEMEHM C MOMOLLLIO
konnuyecteeHHon MLP ¢ aetekumen B peanbHom BpemeHun (RT-qPCR) n HBsAg CLIA,
COOTBETCTBEHHO. PesynbTarbl NnpeicTaBneHbl B BUAE CPEAHEr0 3Ha4YeHMsA Noc/MUHYC
cTaHaapTHas owmnbka cpegHero 3HaveHuna (SEM, aHrn. standard error of the mean). LLQ

(anrn. lower limit of quantification): HWKHWUM Npeagen KONNMYECTBEHHOW OLIEHKM.

[Mpumepsb!
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[HaHHoe wunsobpeTteHne MOXHO nNOHATL Gonee nonHo 6narogapsi cCbifike Ha
cneaywowme npumepbl. TeM HE MeHee, OHM He JOMMKHbl TOMKOBaTbCs  Kak

orpaHudmnsaome obbeM JaHHOIo N3obpeTeHus.

CokpalyeHus

ACN: aueToHuUTpun

DMAP: 4-ANUMETUNAMUHONNPUAWH

CDCls: AeuTepupoBaHHbIN Xnopodopm

OXM: aunxrnopmeTaH

OMOA: anmetundopmammg,

EtOAc: aTunayerar

FBS: deTanbHasa Tena4bsa CbIBOPOTKA

BOXKX: BbICOKO3(P(PEKTUBHASA XKMAKOCTHAdA XpomaTorpadus

MS (ESI): Macc-CrneKTPOCKONUA (3NeKTpPoHHAa MOHMU3aUNg pachblneHnem)
BSA: N, O-6uc(TpumeTtuncunun)agetammng,

AMP: SAEPHO-MarHUTHLIA PE30OHAaHC

Habno4.: HabnaaeMbIn

NaBH,: HaTpus 6opornapna

TBAF: TeTpabyTunammoHusa hTopna

ECso: MondpHag KOHUeHTpauusa aroHucta, kotopas paet  50%

MakCUMarbHO BO3MOXHOMO OTBETa AfS 3TOro aroHMcTa
TEA: TPUITUNAMUH

TMSOTHT: TPUMETURNCUNUATPUTOPMETAHCYNbGOHAT

ObLwme akcnepuMeHTanbHble YCnoBus

MpPOMEXYTOUHbIE NPOAYKTbI N KOHEYHbIE COEAMHEHWUs ouuwanu nytem dneL-
Xpomarorpaumn ¢ NCNOSb30BaHNEM OLHOrO U3 Crneaylowmnx UHCTPYMEHTOB: i) cuctema
Biotage SP1 n mogynb Quad 12/25 Cartridge. ii) UHCTPYMEHT ANA KOMOMHUPOBaHHOW
cdnew-xpomarorpacpum ISCO. Mapka cunukarens u pasmep nop: i) KP-SIL 60 A, pasmep
yactuy: 40-60 wmkm; i) CAS per. Ne: cunukarennb: 63231-67-4, pasmep 4acTtuy:
cvnukarens 47-60 mukpon; i) ZCX ot Qingdao Haiyang Chemical Co., Ltd, pa3mep nop:
200-300 mnm 300-400.

MPOMEXYTOUHbIE MPOAYKTbI W KOHEYHblE COEAUHEHUS ounanyn nyTem
npenapaTtueHon BOXX ¢ obpalleHHon asol ¢ Mcrnonb3oBaHnem kornoHkn X Bridge™
Perp Cis (5 mkm, OBD™ 30 x 100 mm) mnu konoHku SunFire™ Perp Cqs (5 mkm, OBD™
30 x 100 mm).
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CnekTpbl XMAKOCTHOW Xxpomartorpadum ¢ macc-cnektpometpmen (LC/MS)
nony4anu ¢ ucnonesosaHnem Waters UPLC-SQD Mass. CtangapTHble ycnosus LC/MS
Obinn crneayowmm (Bpems paboTbl 3 MUHYThI):

Kucnble ycnosus: A: 0,1% mypasbuHada kucnota u 1% auyetonntpun B H,O; B:
0,1% mypasbMHas KUCNoTa B aLeTOHUTPUIE,;

OcHosHble ycnosusi: 0,05% NH; B H,O; B: ayetoHuTpun.

Macc-cnektpbl (MS): 06bIMHO NOKasaHbl TOMbKO WOHbI, KOTOPbIE YKa3blBAOT Ha
NUCXOAHYIO Maccy, N eCnn He OTMEYEHO MHOE, TO MOH YKa3aHHOW MaccChbl nNpefcTaBnsaeT
co6oi MoH nonoxutensHon maccsl (M+H)*.

Cnektpbl AMP nonyyanu ¢ ncnone3sosaHuem Bruker Avance 400MIMy.

Bce peakuyun, cBAizaHHble C 4yBCTBMTENMbHbIMWM K BO34YyXy peareHTamu,
nposoaunu B atmocdepe aproHa. PeakTnBbl MCNONb30OBanNM B TOM BMAE, B KAKOM OHU
OblnM NONy4YeHbl OT KOMMEPYECKMX MOCTaBLMKoB 6€3 ganbHenWen OYMCTKA, €Cniv He

yKasaHo MHoe.

Mpumepbl Nony4YeHus
Mpumep 1
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dlnMpuMnUAnH-2,7-4MOH
0

S NH
o=( |
OH N N)\NHZ

e

-

OH
1
Mony4yeHne O-[(3aR,5R,6S,6aR)-5-(2,2-aumeTtnn-1,3-gnokconan-4-un)-2,2-
anmeTun-3a,5,6,6a-tetparngpodypo[2,3-d][1,3]anokcon-6-mn)

MeTuncynbhaHunmeTaHTnoarTa
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K cycneHsnn NaH (60% B wmuHepanbHom macne, 4 r, 100 mmonb) B
TeTparngpodypane (Trd) (80 mn) no kannam gobaBnsnu pacteop AnayeTtoH-a-D-
rnokosbl (10,5 r, 40 mmonb) M mmupason (136 mr, 2 mmonb) B TI® (20 mn),
NoALEPXKMBasA BHYTPEHHIO TemnepaTtypy Huxke 15°C. CdopmMpoBaHHY CMechb
BCTpAxmBanu npu 10°C B TeyeHre 15 MuHYT. K npeabigyLyen cmecn o6asnany yrnepoa
ancynodng (14,8 r, 200 MMONb) U PEaKUNOHHYIO CMECb BCTPSXMBANN MpU KOMHATHOW
TemnepaType B TedeHue 1 yaca. K peakynoHHon cmecu gobasnanu nogmetan (24,6 r,
200 Mmonb) W BCTpSIXMBANM MpyM KOMHaTHOW TEMMepaType B TedeHMe elle 2 4acos,
3atem racunu HacblweHHbim pactsopom NHLCl (70 mn) v gBaxabl 3kcTparmposanu C
nomoubto EtOAC (100 mn). O6beanHeHHble opraHnyeckne crnon cywmnm Hag NaSOq4 u
KOHLEeHTpupoBsanu in vacuo. Ocagok ounann nytemMm KONOHOYHOW XpomaTtorpaduun Ha
cvnukarene (antoupys ¢ nomowpto 1:10 EtOAc B neTponenHom achupe), nonyyaa 14,6 r
O-[(3aR,5R,6S,6aR)-5-(2,2-aumeTtnn-1,3-gnokconan-4-un)-2,2-gumetnn-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcon-6-nn] metuncynsdaHunmeTaHTmoara (CoeauHeHmne
1a) B Buge 6ecyseTHoro macna.

CoeauHenmne 1a: 'H AMP (400 MI'y, CDCl,) & ppm: 5,89-5,97 (m, 2H), 4,65-4,73
(m, 1H), 4,29-4,39 (m, 2H), 4,04-4,17 (m, 2H), 2,61 (s, 3H), 1,56 (s, 3H), 1,44 (s, 3H),
1,35 (d, J = 4,02 Hz, 6H).

Mony4yeHne (3aR,5S,6aR)-5-(2,2-gnmeTun-1,3-gnokconan-4-mn)-2,2-4UMeTun-

3a,5,6,6a-Tetparngpodcypo[2,3-d][1,3]anokcona
T
>1\o "0

1b

K pactBopy O-[(3aR,5R,6S,6aR)-5-(2,2-aumeTtun-1,3-auokconax-4-mn)-2,2-
anmeTun-3a,5,6,6a-tetparngpodypo[2,3-d][1,3]anokcon-6-mn)
MeTuncynbdaHmnveTaHTnoara (coeguHenue 1a, 14 r, 40 mmonk) B Tonyone gobasnanu
TpU-H-6yTunTuHrngpug (23,2 r, 80 mmorne) 1 asogmnsobytuporutpun (82 mr, 0,5 mmonsb),
cchopmmpoBaHHyto cMeck Harpesanu npu 130°C B aTtMocdepe asoTa B Te4yeHne 3 4acos.
MNMocne 3aBepLIeHnsa peakLymn peakLuMoHHY CMECb KOHLEHTPMPOBAnun in vacuo n ocagok
ouvLjanm nyTem KONMOHOYHOW Xpomartorpadum Ha cunukarene (3nioupys C NOMOLLbHO
1:10 EtOAc B netponenHom adupe), nonyyasa 8,2 r (3aR,5S,6aR)-5-(2,2-aumeTtun-1,3-
auokconaH-4-un)-2,2-gumetun-3a,5,6,6a-tetparugpodypo[2,3-d][1,3]anokcona

(coeaunHenmne 1b) B BMae macna.
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CoeauHenmne 1b: 'H AMP (400 My, CDCl,) & ppm: 5,82 (d, J = 3,76 Hz, 1H),
4,73-4,80 (m, 1H), 4,12 (m, 3H), 3,78-3,88 (m, 1H), 2,15-2,24 (m, 1H), 1,73-1,83 (m, 1H),
1,52 (s, 3H), 1,43 (s, 3H), 1,36 (s, 3H), 1,32 (s, 3H). MS Habntog. (ESI*) [(M+NH,)"]: 262.

Monyuenune (1S5)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-
d][1,3]anokcon-5-unjatan-1,2-guona

HO

PactBop (3aR,5S,6aR)-5-(2,2-gnmeTun-1,3-gnokconan-4-mn)-2,2-4UMeTun-
3a,5,6,6a-Tetparmngpocypo[2,3-d][1,3]anokcona (coegnHenune 1b, 10,0 r, 40,9 mmonb) B
60% HOACc B Boge (20 mn) BcTpsaxvBany npu 40°C B TeyeHne 16 yacoB. PeakyUOHHYH
cvecb posogunn ao pH npumepHo 8-8,5 HackiweHHbiMm pactsopom NaHCO; un
akcTparuposanm ¢ nomowbio  EtOAc. OpraHnueckun cnon obbeauHann u
KOHLEHTpUpOoBanu, O0CagoK ouuwanyM nyTem KOMOHOYHOW XpomaTorpadmm Ha
cvnukarene (antovpya ¢ nomowbio 1:2 EtOAC B netponenHom acupe), nonydas 5,2 r
(15)-1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypol2,3-d][1,3]anokcon-5-
un)atax-1,2-auona (coeanHeHne 1c). MS Habniog. (ESI™) [(M+NH,)']: 222.

[MonyuyeHwne (3aR,5S8,6aR)-2,2-pnmetnn-3a,5,6,6a-tetparngpodypol2,3-
d|[1,3]anokcon-5-kapbanbaervga

1d

K pactBopy (1S5)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-
d][1,3]lanokcon-5-nnjatax-1,2-guona (coeguHenne 1c, 18 r, 90 mmonb) B MeOH (250 mn),
oxnaxaeHHoOMy Ha negsaHon OaHe, aobasnsnn Hatpua meTtanepuwogat (23,1 r, 108
MMOnb). [locne BCTPAXMBAHUA MPU KOMHATHOW Temnepatype B TedeHme 12 vacos
MONYYEHHYIO CYyCneH3nio uneTposann. OunbTpart KOHUEHTpupoBanu in vacuo. Ocagok
oynLanu NyTem KONOHOYHON XpomaTorpadumn Ha cunukarene (anioupys ¢ nomowbio 1:2

EtOAc B netponenHom acpupe), nonyyas 14 r (3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-
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TeTparngpodypo[2,3-d][1,3]lanokcon-5-kapbanbaernga (coeguHerne 1d). MS Habniog.
(ESIM) [(M+NH4)™: 190.
[MonyuyeHwne 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d][1,3]anokcon-5-unjnponax-1-ona

OH

1e

K pactsopy (3aR,5S8,6aR)-2,2-pnmetnn-3a,5,6,6a-tetparngpodypol2,3-
d][1,3]anokcon-5-kapbanbaernga (coegmHenue 1d, 296 mr, 2 mmone) B TI® (20 mn)
aobasnanu stunmardua Gpomma (2M B TId, 2 mn, 2 mmonb) npu -20°C B atmocdepe
aproHa. Mocne BcTpsxuBaHus npu -20°C B TeuyeHue 20 4yacoB peakuuo racunmu
HacbIweHHbIM pactsopom NHLCl n Tpn pasa akcTparnposanu ¢ nomoueto EtOAC (30 mn).
O6beguHEHHbIE  OpraHMYeckMe Cnouv  KOHLEHTpMpOBamu in  vacuo, nonyyas
HeouuweHHbIn npoaykT 1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-tetparnapodypo|2,3-
d|[1,3]anokcon-5-unjnponan-1-on  (coeguHeHne 1e), KOTOPbIA UCNONb3OBanN Ha
cneaytowem atane 6e3 4ononHUTENbLHON ounctkn. MS Habniog. (ESI™) [(M+NH,)']: 316.

[MonyuyeHwne [(BR,5S)-2-ayeToken-5-(1-ayeTokcnnponun)teTparngpodypan-3-

unjauetara

1f

K pacTtsopy 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unjnponax-1-ona (coeguHeHne 1e, HeOUULEHHOE, NONYYEHHOE BhILLE)
B CMECK YKCYCHOW KMCMOThI (2 MI) U aHrMapuga YKCYCHOM KMCnoTol (2 mn) gobasnanu
H,SO, (0,2 mmonb). [ocne BCTpAXUBaHMA NPY KOMHaTHOW TemnepaTtype B TeveHue 24
yacos pacteop passogunn ¢ nomowpio EtOAc (40 mn) n posogunm ao pH 5,0
HacbiweHHbIM pactsopom NaHCO,. OTheneHHbIn opraHu4eckMi Crnovu npombiBanu
HaCbILLEHHbIM CONEBbIM pacTBOpPOM, cyumnn Hag Na,SO4 n KoHUEeHTpUpoBsanu in vacuo.
Ocagok ounwanu nyTem KOFIOHOYHOM Xpomarorpadpum Ha cunukarene (anwouvpya c

nomowbto 1:3 EtOAc B netponenHom adpupe), nonyvas 510 mr [(3R,5S)-2-aueTokcu-5-



10

15

20

39

(1-ayeTokcunponun)TeTparnapodypan-3-nnjadetata (coeguHenne 1f). MS Habnioa.
(ESI™) [(M+NH,)']: 316.

[MonyuyeHwne [(2R,3R,5S)-5-(1-aueTokcunponun)-2-(5-amunHo-2, 7- anokco-6 H-
Tnasono[4,5-dlnupumnamnH-3-un)tetparnapodypan-3-unjauerara

o}
0 S NH
/U\O O:<N | N/)\N Ha
Q\ﬁ
.'_’O‘/<O
19

K cycneHsunn 5-amnHo-3,6-gurngpotmnasono[4,5-dlnupumnaunn-2,7-guoHa (CAS Ne
30161-97-8, kat. Ne J92-094790, kommepueckn goctynHbein ot J&K Scientific, 276 mr, 1,5
mmornb) B ACN (20 mn) aobasnanu BSA (913,5 mr, 4,5 mmonb). PeakymoHHyO cmech
BcTpaAxvBanu npu 70°C B TeyeHne 0,5 yaca B atrmocgepe aproHa, opMupys
npospadHbin pacTeop. [locne oxnaxaeHus pacTBopa A0 KOMHaTHOW Temneparypbl
nocnenosaTenbHoO gobasnanu [(BR,5S)-2-ayeTokcu-5-(1-
aueTtokcunponun)teTparugpodypan-3-unjayetar (coeauHeHmne 1f, 450 mr, 1,6 mmonb) n
TMSOTf (510 wmr, 2,3 mmonb). Mocne HarpeBaHua npu 70°C B TeyeHne 14 vacos
pacTsopuTens Bbinapueanu in vacuo. Ocagok pasgenanu mexay EtOAC n HacbIWeHHbIM
pactsopom NaHCO; (30 mn). Oprannyecknn crnon cobupann n BOoAHYO dasy ABaXabl
akcTparuposanu ¢ nomowbio EtOAc (30 mn). OBbegunHeHHble OpraHnveckue crnowv
NPOMbIBaNM  HaCbIWEHHbIM  CONeBbIM  pacTBopoM, cywmnn  Hag NaSO; wu
KOHLEHTpUpoBanu in vacuo, nony4as 412 mr HeounweHHoro npoaykra [(2R,3R,5S)-5-(1-
aueTtokcmnponun)-2-(5-ammHo-2, 7-anokco-6H-tnasono[4, 5-dinupumuanH-3-
unnyteTparngpodypan-3-mnjagetara (coegmHeHme 1¢g), KOTOPbIA WCNONb3OBann Ha
cnepyowem atane 6e3 ounctkn. MS Habnog. (ESIY) [((M-H)T]: 411.

[MonyuyeHwne 5-amunHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-

rmapokcunponun)TeTparuapodypan-2-mnl-6H-tnasono[4,5-dlnMpumMmnani-2,7-guoHa
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K pactBopy [(2R,3R,5S)-5-(1-ayeTokcmnponun)-2-(5-aMuHo-2,7-4nokco-6H-
Tnasono[4,5-dinupumuamnH-3-un)TetTparnapodypan-3-unjayerata  (coeguHenne  1g,
HeouuweHHbIn, 412 mr) B metaHone (25 mn) gobasnanun K,CO; (272 wmr, 2 mmonb).
[Mocne BCTpsIXMBaHMSI NPU KOMHAaTHOW TeMMepaTtype B TeYeHne 12 4acoB peakynOHHYH
cveck gosogunm go pH 8,2 nytem pobasneHumsa HOAc (120 mr, 2 mmonb) u
KOHUeHTpuposanu in vacuo. Ocaaok ouvwjanu 1 pasgenanu nytem npenapaTuBHON
BOXX, nonyvas 133,1 mr coeguHenmsa npumepa 1-A n 118,2 Mr coeamHeHns npumepa
1-B B BUae 6enoro TBepa0ro BeLecTsa.

Mpumep 1-A: "H AMP (400 My, CD,0D) dppm: 5,93-6,00 (m, 1H), 4,91-4,94 (m,
1H), 4,15-4,25 (m, 1H), 3,44-3,53 (m, 1H), 2,49-2,61 (m, 1H), 1,89-1,96 (m, 1H), 1,41-
1,61 (m, 2H), 1,01 (t, J= 7,40 Hz, 3H). MS Habniog. (ESI’) [(M-H)]: 327.

Mpumep 1-B: "H AMP (400 MI'y, CD;0OD) ppm: 5,89-5,96 (m, 1H), 4,90-4,97 (m,
1H), 4,09-4,20 (m, 1H), 3,61-3,69 (m, 1H), 2,57-2,68 (m, 1H), 1,91-1,96 (m, 1H), 1,55-
1,65 (m, 1H), 1,35-1,46 (m, 1H), 1,00 (t, J = 7,40 Hz, 3H). MS nabniog. (ESI") [(M-H):
327.

Mpumep 2
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-

unjrnasono[4,5-dInupuMnamnH-2-oH

:<SfN
o
OH N N)\N H,

O

EO H
2
Monyuyenune [(2R,3R,5S)-5-(1-ayeTokcnnponun)-2-(5-ammHo-2-okco-Tmasono[4,5-

dlnpumnaunH-3-unyteTparngpodypar-3-mnjauyerara
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K cycneHsuun 5-amnHo-3H-tnasonol4,5-dlnupnmnaunn-2-oHa (CAS Ne 848691-22-5,
kat. Ne SY028954, kommepyeckn foctynHbei oT Shanghai Shaoyuan Co. Ltd., 326 wr, 2
mmonb) B ACN (40 mn) pgobasnanu BSA (1,2 r, 6 mmonb). 3arem NOny4YeHHyro
5  peakuuoHHyK cMecb BCTpsixusanuv npu 70°C B TeyeHne 1 yaca B aTMoctepe aproHa,
dopmmpys npospadHbii  pacTtBop. [locne oxnaxgeHus pactsopa A0 KOMHAaTHOM
TemnepaTypbl nocnefoBarensHo fobasnanu [(BR,5S8)-2-ayeTokcu-5-(1-
aueTtokcunponun)teTparugpodypan-3-unjayetar (coeauHeHmne 1f, 432 mr, 1,5 mmornb) n
TMSOTf (666 mr, 3 MMonb). [ocne HarpeBaHUa B yCNoBusX nepemeluvBanms npu 70°C
10 B TeueHuwe 14 yacos pacTBOpuUTENb Bbinapmeanu in vacuo. Ocagok pasgenanu mexay
EtOAc n HacbiweHHbIM pacTtBopom NaHCO; (30 mn). OpraHuyeckmin Cnon pasgensanu mn
BOAHYIO hasy aBaxabl akcTparumposanu ¢ nomowibto EtOAc (30 mn). O6beanHEHHbIe
OopraHu4yecKkme Ccriov npoOMbIBanM HAacCbILEHHbIM COMEBbIM pPacTBOPOM, CYLUMIM Haj
Na,SO; 1 KOHUeHTpupoBanu in vacuo, nonyyas HeouuweHHbin [(2R,3R,5S)-5-(1-

15 auetokcmnponun)-2-(5-aMmrMHo-2-0KCo-Tnasonol4,5-dinnpumnanH-3-
unyteTparngpodbypaH-3-mnjageTtar.  HeouMweHHbIM  NPOAYKT  ouMwanuM  nyTem
KONMOHOYHOW XpomaTtorpadum Ha cunukarene (anovpysa ¢ nomowbio 1:1 EtOAc B
netponenHom acupe), nonyyas 310 mr [(2R,3R,5S)-5-(1-aueTokcunponun)-2-(5-ammuHo-
2-0KCO-Tnasono[4,5-dinnpumnaunH-3-un)Tetparngpodypan-3-unjadetata (coeguHeHune

20  2a).

[MonyuyeHwne 5-amunHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-

rmapokcunponun)TeTparugpodypan-2-mnjtuasono4,5-dinupumuanH-2-oHa

S N
o= T
OH :<N | N)\NHZ

O

“oH
2
K pacteopy [(2R,3R,5S)-5-(1-ayeTokcunponun)-2-(5-ammHo-2-okco-Tmasono[4,5-
25  dnupumnaunH-3-unytetparngpodypan-3-unjauetara (coeguHeHmne 2a, 180 wmr, 0,5
MMoOnb) B MeTaHone (25 mn) pobasnanu K,CO; (136 mr, 1 wmmonb). [locne

BCTPSIXMBaHUS MPW KOMHATHOW TemrepaTtype B TeYeHue 2 4acoB peakuMOHHYIO CMeChb
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gosoaunu ao pH 7,0 nytem aobasneHmns HOAcC (120 mr, 2 MMOrnb) U KOHLUEHTpMpoBanmu
in vacuo. Ocapok ounwanu n pasgensanu nytem npenaparmsHon BOXX, nonyyas 9,5 mr
coeauHeHunsa npumepa 2-A n 2,8 Mr coeguHeHus npumepa 2-B B Buage 6enoro TBepaoro
BeLlecTBa.

5 Mpumep 2-A: 'H AMP (400 MI'y, de-AMCO) & ppm: 8,35 (s, 1H), 6,85 (s, 2H),
5,81-5,87 (m, 1H), 5,43-5,52 (m, 1H), 4,73-4,81 (m, 1H), 4,48-4,59 (m, 1H), 3,95-4,05 (m,
1H), 3,27-3,32 (m, 1H), 2,31-2,41 (m, 1H), 1,69-1,78 (m, 1H), 1,36-1,48 (m, 1H), 1,18-
1,33 (m, 1H), 0,88 (t, J=7,40 Hz, 3H). MS Ha6ntoa. (ESI") [(M+H)"]: 313.

Mpumep 2-B: 'H AMP (400 MI'y, de-AMCO) & ppm: 8,35 (s, 1H), 6,84 (s, 2H),

10  5,79-5,88 (m, 1H), 5,37-5,54 (m, 1H), 4,77-4,86 (m, 1H), 4,52-4,62 (m, 1H), 3,87-4,01 (m,

1H), 3,30-3,34 (m, 1H), 2,39-2,49 (m, 1H), 1,86 (ddd, J=2,76, 6,21, 12,61 Hz, 1H), 1,49

(ddd, J=3,26, 7,47, 13,61 Hz, 1H), 1,14-1,28 (m, 1H), 0,86 (t, J=7,40 Hz, 3H). MS
Habnwog. (ESIY) [(M+H)"]: 313.

15 Mpumep 3
[(2R,3R,5S)-2-(5-amuHo-2-okco-Tnasonol4,5-dlnupmmngnt-3-mn)-5-(1-

rmapokcunponun)tetTparuapodypax-3-unjauerar
<1
o]
OH N N)\
(o)

0

¢

3

HassaHHOe coefMHeHMe Nonyyany CornacHo CreayrLlen cxeme:

NH,

OH 0 TBDPS _

o) 0 0
ST Y o) SO o —— 0 _ -
H* H / ~nOAC
“0 )V “0 H
"OAc

1e 3a 3b
S
x
| >:O NZ= S
X N | (o]
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[MonyuyeHwne 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d|[1,3]anokcon-5-unjnponokcn-mpem-0ytungndeHnncmnaHa

TBDPS _

3a

K pacTtsopy 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unjnponax-1-ona (coeamnHexne 1e, 2,02 r, 10 mmones) B AM®A (30 mn)
B yCrnoBuMsIX nepemewumBaHua pobasnsnm mmmugason (6,5 r, 100 mmone) n mpem-
oytunxnopaudenuncunand (8,22 r, 30 mmonb). lNMocne BCTPSXMBAHUS NMPU KOMHAaTHOM
TemnepaType B Te4YeHne 2 4acoB MOMyYEHHbIA pacTBoOp passoaunu ¢ nomolybto EtOAC
(200 mn), npombiBann BOAOW, HAaCbIWEHHLIM COMEBbIM PAaCTBOPOM U CyLUMIN Hag
Na,SO,. OpraHuyeckni Crion KoHueHTpuposanu in vacuo. Ocajaok odnwanu nyTem
KONMOHOYHOW Xpomatorpadmm Ha cunukarene (anounpys ¢ nomowbio 1:10 EtOAc B
netponervHom adupe), nonydaa 3,6 r 1-[(3aR,5S,6aR)-2,2-pumeTnn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3lanokcon-5-nnjnponokcn-mpem-oytunguncheHnncmnana
(coeaunHeHmne 3a).

CoeauHenme 3a:'H AMP (400 My, CDCls) & ppm: 7,65-7,79 (m, 4H), 7,33-7,49
(m, 6H), 5,52-5,81 (m, 1H), 4,64-4,72 (m, 1H), 4,19-4,32 (m, 1H), 3,67-4,01 (m, 1H),
1,98-2,05 (m, 1H), 1,74-1,94 (m, 1H), 1,61 (s, 6H), 1,34-1,44 (m, 2H), 1,07 (d, J = 1,25
Hz, 9H), 0,72-0,83 (m, 3H). MS Habntog. (ESI™) [(M+NH,)*]: 458.

[MonyuyeHwne [(2R,3R,5S)-2-aueTokcn-5-[1-[mpem-

oyTun(audeHun)cunmnjokcunponun]rerTparngpodypan-3-nnjagerara

TBDPS\O
0
R i OAC
H
“OAc
3b

K pacTtsopy 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unjnponokcn-mpem-oytungndeHmncunada (coeguHenune 3a, 3,6 r, 8,2
Mmmonb) B OXM (30 mn) gobasnsnn yKCYCHYO KMCIOTY (15 mn), aHrmapug yKCyCHOW
kncnotel (15 mn) u HSO; (0,8 mmonb). [locne BCTpsSXMBaHWA MNpU KOMHAaTHOW
TeMnepaType B TEeYeHue 24 4acoB K peakuuoHHonW cmecn pobasnsnm TEA (5 mn).

MonyyeHHbin pacteop passoaunu OXM (30 mn). OTAENEHHbIN OPraHNYecKuin Crown
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npombiBanu HacbiweHHbiM pactsopom NaHCO;, HacbIWeHHbIM COneBbIM PacTBOPOM U
cywunun Hag MgSO,. OpraHnyecknin cnomn KoOHUEeHTpuposanu in vacuo. Ocagok odnanm
nyTem KONMOHOYHOW Xpomarorpadum Ha cunukarene (anovpys ¢ nomowybto 1:30 EtOAC B
netponenMHom  acupe), nonyvaa 3,7 1 [(2R,3R,5S)-2-auetokcu-5-[1-[mpem-
oyTun(audeHun)cununjokcnnponun]retTparngpodypan-3-unjagetara (coegmHeHme 3b).
MS Habnog. (ESIY) [((M+NH,)™]: 502.

Monyuyenune [(2R,3R,5S)-2-(5-amnHo-2-okco-Tnasono[4,5-dlnnpmmmnanH-3-mn)-5-

[1-[mpem-6yTun(anernnn)cunmnjokcnnponun]retparngpodypan-3-unjagerara

o~ 1
TBDPS g N N NH,
\)\<Oj/
‘l"OAc
3c

K cycneHnaumn 5-ammnHo-3H-tnasono[4,5-dnupumnanH-2-oa (1,08 r, 6 mmons) B
ACN (100 mn) pobasnsanu BSA (3,6 r, 18 mmonb). PeakynoHHy0 CMeCb BCTpsxuBanm
npu 70°C B TeyeHne 1 vyaca B aTtmocdepe aproHa, OpPMUPYS MPO3padvHbI PacTeop.
MNMocne oOxnNaxaeHuss pactBopa A0 KOMHATHOW TemnepaTypbl NOCneAoBaTenbHO
fobasnanu [(2R,3R,5S)-2-aueTokcn-5-[1-[mpem-
oytun(audeHun)cununjokcnnponun]reTparngpodypan-3-unjagetar  (coeguHenue 3b,
1,45 r, 3 mmonb) n TMSOTf (2,0 r, 9 mmonb). lMocne HarpeBaHWss B YCNOBUSIX
nepemewmBanma npu 70°C B TeyeHve 14 4yacoB pacTBOPUTENb yAansnu in vacuo.
Ocapgok pasgenanu mexay EtOAc (50 mn) n HackiweHHbIM pactsopom NaHCO; (30 mn).
OpraHuyeckun crnon pasgenanu 1 BogHyI dasy ABaxAbl 3KCTparnposany ¢ NOMOLLbIO
EtOAc (50 wmn). O6beauHEHHble OpraHMyYeckMe Cnou MNPOMbIBANU  HACLILWEHHbBIM
conesbiM pactBopom, cywmnu Hag Na,SO; n KoHueHTpuposanu in vacuo. Ocapok
oynLlanu NyTem KOMOHOYHON XpomaTorpadum Ha cunukarene (3nupyst ¢ nomoLb 1:1
EtOAc B netponenHom adupe), nonydaa 1,04 r [(2R,3R,5S)-2-(5-amnHo-2-0KCO-
Tnasono[4,5-dlnupuMmugmnH-3-un)-5-[1-[mpem-
oyTun(audeHun)cunmnjokcunponun]rerTparngpodypan-3-nnjagerara (coeanHeHne
3c).MS Habniog. (ESIY) [(M+H)™]: 593.

Monyuyenune [(2R,3R,5S)-2-(5-amnHo-2-okco-Tnasono[4,5-dlnnpmmmnanH-3-mn)-5-

(1-rmgpokcunponun)TeTparngpodypan-3-unjaderara
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K pacteopy [(2R,3R,5S)-2-(5-amnHo-2-okco-Tnasono[4,5-dlnnpmmmnanH-3-mn)-5-
[1-[mpem-6yTun(andernnn)cunmnjokcnnponunlretTparngpodypan-3-una]  (coeguHeHue
3c, 1,04, 1,8 mmonb) B TI® (20 mn) B ycnoBusix nepemelumsanms 5o6aBnsanu pacTesop
TBAF (1M B TI'®, 6 mn, 6 mmonb). [ocne BCTpsiXMBaHUs NPU KOMHATHOW TEMNepaType B
TeyeHne 4 4acoB pPeakUMOHHYK CMeCb NPOMbIBanu HacbiweHHbiM pactsopom NH,CI,
cywunn Hag Na,SO, u koHueHTpupoBanu in vacuo. Ocajok ouuwanu nytem
KONMOHOYHOW XpomaTtorpadum Ha cunukarene (anovpys ¢ nomouwbio 1:2 EtOAcC B
netponenMHom 3adupe), nonydaa 620 mr [(2R,3R,5S)-2-(5-amnHo-2-okco-Tnasono[4,5-
dlnnpummnaunH-3-un)-5-(1-rugpokcunponun)tetTparngpodypaH-3-unjauetara (Mpumep 3),
KOTOpPbIN Aanee odviwjanu 1 pasgensanu nytem npenapatusHon BOXKX, nonyvas 112,8
Mr coeauHeHus npumepa 3-A u 99,8 mr coeguHeHusa npumepa 3-B B Buge Genoro
TBEPAOro BeLecTsa.

Mpumep 3-A: 'H AMP (400 My, CD;OD) & ppm: 8,22 (s, 1H), 6,04-6,07 (m, 1H),
5,74-5,80 (m, 1H), 4,12-4,19 (m, 1H), 3,50-3,57 (m, 1H), 2,76 (ddd, J = 7,40, 10,23,
13,49 Hz, 1H), 2,10 (s, 3H), 2,04-2,10 (m, 1H), 1,54-1,63 (m, 1H), 1,42-1,52 (m, 1H),
1,02 (t, J = 7,40 Hz, 3H). MS Ha6ntog. (ESI") [(M+H)"]: 355.

Mpumep 3-B: "H AMP (400 My, CD,OD) & ppm: 8,22 (s, 1H), 5,99-6,07 (m, 1H),
5,70-5,81 (m, 1H), 4,06-4,18 (m, 1H), 3,61-3,71 (m, 1H), 2,77-2,90 (m, 1H), 2,11-2,16 (m,
1H), 2,09 (s, 3H), 1,57-1,68 (m, 1H), 1,34-1,46 (m, 1H), 1,01 (t, J = 7,40 Hz, 3H). MS
Habnwog. (ESIY) [(M+H)*]: 355.

Mpumep 4
1-[(2S,4R,5R)-5-(5-amuHo-2-okco-Tnasono[4,5-dlnnpmmngnt-3-mn)-4-

rmapokcuteTparuapodypaH-2-unjnponunaderar
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K pacteopy [(2R,3R,5S)-5-(1-ayeTokcunponun)-2-(5-ammHo-2-okco-Tmasono[4,5-
dnupumnaunH-3-unyteTparngpodypan-3-mnjayetara (coeguHeHne 2a, 150 wmr, 0,4
MMOnb) B MeTaHone (25 mn) pobasnann K,CO, (14 wmr, 0,1 mmonb). [locne
S5 BCTpsSIXMBaHMS MPU KOMHaTHOW TemnepaType B TedeHne 0,5 yaca peakynoHHyl CMecCh
gosogunm pgo pH 7,0 nyrem pobBaeneHna HOAc (126 wr, 0,2 mMmonb) wu
KOHUeHTpuposanu in vacuo. Ocaaok ouvwjanu 1 pasgenanu nytem npenapaTuBHON
BOXX, nonyuvas 17,5 mr coeauHeHns npumepa 4-A u 8,5 mr coeaguHeHns npumepa 4-B B

Buae 6enoro TBEPAOro BeLlecTsa.

10 Mpumep 4-A: "H AMP (400 My, CD,OD) & ppm: 8,20 (s, 1H), 5,98-6,08 (m, 1H),
4,93-5,01 (m, 2H), 4,31-4,42 (m, 1H), 2,56-2,70 (m, 1H), 2,03 (s, 3H), 1,87-1,95 (m, 1H),
1,54-1,78 (m, 2H), 0,93 (t, J = 7,53 Hz, 3H). MS Habntoa. (ESI") [(M+H)™]: 355.

Mpumep 4-B: 'H AMP (400 MI'y, de-OMCO) & ppm: 8,28-8,39 (m, 1H), 6,81-6,92
(br. s., 2H), 5,76-5,86 (m, 1H), 5,46-5,58 (br. s, 1H), 4,92-5,02 (m, 1H), 4,79-4,89 (m, 1H),

15  4,14-423 (m, 1H), 2,42-2,48 (m, 1H), 1,98 (s, 3H), 1,78-1,88 (m, 1H), 1,55-1,70 (m, 1H),

1,34-1,49 (m, 1H), 0,82 (t, J = 7,40 Hz, 3H). MS Habntoa. (ESI") [(M+H)™]: 355.

Mpumep 5
[(2R,3R,5S)-2-(5-amuHo-2,7-anokco-6H-tnasono[4,5-dlnnpmmmngnt-3-mn)-5-(1-
20  rmapokcunponun)TeTparnapodypan-3-unjadetar

0]
S NH
o |
OH :<N N)\NHZ
\)\QO}
/0
'o«

5
K pactsopy 5-amunHo-3-[(2R,3R,5S)-3-ruapokcn-5-(1-
rmapokcunponun)TeTparuapodypan-2-mnl-6H-tnasono[4,5-dlnMpumMmnani-2,7-guoHa

(Mpumep 1, 328 mr, 1 mmonk) B AXM (15 mn) B yCnoBusiX nepemMelumBanus gobasnanm
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TEA (404 wmr, 4 mMMOMb) U aHrMapug YKCYcHOM kucrnoTbl (48 mr, 1 mmonb). Nocne
BCTPAXMBAHUS MPU KOMHATHOW TeMnepaTtype B TEYEHME 2 4acOB MOMYYEHHbIA pacTBOp
racunn ykcycHom kmcnoton (240 mr, 4 MMOnb), NPOMbIBANM HAaCbILWEHHbIM COMEBbIM
pactsopom, cywunu Hag MgSO, u koHueHTpupoBanu in vacuo. Ocagok odnwanu u
pasgenanu nytem npenapatmsHon BOXKX, nonyyas 31,5 mr coegnHeHmna npumepa 5-A u
20,0 mr coeguHeHns npumepa 5-B B Buge 6enoro TBepaoro BeLecTsa.

Mpumep 5-A: 'H AMP (400 MI'y, CD;OD) & ppm: 5,96 (d, J = 2,51 Hz, 1H), 5,63-
5,77 (m, 1H), 4,05-4,17 (m, 1H), 3,47-3,55 (m, 1H), 2,62-2,79 (m, 1H), 2,09 (s, 3H), 2,00-
2,06 (m, 1H), 1,51-1,63 (m, 1H), 1,41-1,51 (m, 1H), 1,02 (t, J = 7,53 Hz, 3H). MS
Habntog. (ESI) [((M-H)T: 369.

Mpumep 5-B: "H AMP (400 MI'y, CD,OD) & ppm: 5,95 (d, J = 2,51 Hz, 1H), 5,68-
5,77 (m, 1H), 4,04-4,14 (m, 1H), 3,60-3,69 (m, 1H), 2,73-2,84 (m, 1H), 2,09 (s, 4H), 1,57-
1,67 (m, 1H), 1,35-1,45 (m, 1H), 1,01 (t, J = 7,40 Hz, 3H). MS nabniog. (ESI") [(M-H):
369.

Mpumep 6
[(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6 H-Tnasono[4,5-dlnnpnmnanH-3-mn)-
4-rngpokcu-tetparnapodypan-2-unjnponunjauerar
O
NH

S
o)
O)\Q :<N| N)\NHZ
‘O

OH

HassaHHOe coefMHeHMe Nonyyany CornacHo CreayrLlen cxeme:
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6
Monyuenune [(2R)-2-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparngpodypo[2,3-

d][1,3]anokcon-5-unj-2-rmapokcu-aTun]-4-meTnndeHsoncynshoHaTa

Ts\
O‘\_{)j““\ O><
HO H "

6a
K pacteopy (1R)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnapodypo[2,3-
d][1,3]anokcon-5-unjatan-1,2-gnona (100 r, 490 mmonb) B cyxom nupuanHe (1000 mn)
aobasnanu napa-tonyoncynbgoHunxnopug (139 r, 735 mmonb) npu 0°C. MMocne
BCTPAXMBAHNS MPU KOMHATHOW TEMMEpaType B TeYeHUe 12 4acoB MONy4eHHbIN pacTBop

racunu Bogon (100 mn) u KoHueHTpupoBanu in vacuo. Ocagok ounwanu nyTem



10

15

20

25

49

KOMNMOHOYHOW xpomarorpacdoum Ha cunukarene (anwoupys ¢ nomowpio EtOAc B
netponenHom adwmpe ot 1:10 go 1:3), nonyyaa 130 r [(2R)-2-[(3aR,5S,6aR)-2,2-
anmeTtun-3a,5,6,6a-tetparmngpodypo[2,3-d][1,3]lanokcon-5-mnl-2-rmgpokcn-atunj-4-
meTunbeHsoncynbdoHaTa (coegnHeHne 6a) B BUge CBETNO-KENTOro Macna.

CoeauHenvne 6a: 'H AMP (400 My, CDCls) & ppm: 7,82 (d, J = 8,00 Hz, 2H),
7,38 (d, J=8,00 Hz, 2H), 5,78 (d, J = 3,76 Hz, 1H), 4,75 (t, J = 4,00 Hz, 1H), 4,20- 4,12
(m, 2H), 4,03- 3,97 (m, 2H), 2,48 (s, 3H), 2,39 (d, J = 3,51 Hz, 1H), 2,08-2,15 (m, 1 H),
1,75-1,80 (m, 1 H), 1,51 (s, 3 H), 1,33 (s, 3 H).

[MonyuyeHwne (3aR,5S,6aR)-2,2-agumetnn-5-[(2R)-okcmpan-2-unl-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcona

O0_..O
H g

6b
K pacteBopy [(2R)-2-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparngpodypo[2,3-

d][1,3]anokcon-5-unj-2-rmagpokcn-aTun]-4-meTundeHsoncynsoHaTa (coeguHeHne 6a,
100 r, 280 mmonb) B 6e3sogHom TId (1500 mn), oxnaxaeHHomy Ao -70 °C, aobasnsanu
kanusa ouc(tpumetuncunumamug, (340 mn, 340 mmonb, 1 M B TI'®) B atmocthepe No.
Mocne BcTpaxuBaHua npu -70 °C B TeueHne 1 yaca peakuMOHHYK CMeCh NepenvBani B
HacbiweHHbin pacteop NH4Cl. Opranundeckui crnow pasgenann u BOAHYK dasy
akcTparuposanu ¢ nomowbio EtOAc. Ob6befuHEHHbIE OpraHMyYeckne Cnou CyLUUnu Hag
Na,SO; n «KkoHueHTpupoBanun in vacuo. Ocagok ouvwanm nyTeMm KONOHOYHOW
xpomarorpachum Ha cunukarene (anovpys ¢ nomowpio 1:3 EtOAC B netponenHom
acupe), nonyyas 40,5 r (3aR,5S,6aR)-2,2-gumetnn-5-[(2R)-okcnpan-2-unl-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcona (coeanHeHne 6b) B Buae cBeTnNoO-KenToro macna.

CoeauHenmne 6b: 'H AMP: (400 My, CDCls) & ppm: 5,87 (d, J = 3,76 Hz, 1H),
4,77 (t, J= 4,00, 1H), 4,20-4,28 (m, 1H), 3,14-3,20 (m, 1H), 2,83-2,88 (m, 1H), 2,63 (dd,
J=5,00, 2,80 Hz, 1H), 2,09 (dd, J = 12,00, 4,00 Hz, 1H), 1,69-1,79 (m, 1H), 1,52 (s, 3H),
1,34 (s, 3H).

Monyuenne (1R)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnapodypo[2,3-

d][1,3]anokcon-5-unjnponax-1-ona
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K cycnensumn Cul (19,3 r, 107 mmonb) B cyxom TI® (2000 mn) B atmocdepe N,
aobasnanu metunmardust 6pomug, (3 M B gnatunosom achupe, 537 mn, 1,61 monb) npu -
70°C. Mocne BCTPAXUBAHWUA MPU 3TON TemnepaTtype B TeyeHue 1 yaca K peakLUOHHOW
cvecn no kannam pgobasnsanu pacteop (3aR,5S,6aR)-2,2-aumeTtun-5-[(2R)-okcnpaH-2-
un]-3a,5,6,6a-teTparnapodypo[2,3-d][1,3]anokcona (coegmnHeHune 6b, 100 r, 537 mmonb,
pacTtBopeHHoe B 200 mn 6e3BoaHoro TF®). Mocne BecTpsaxuaHus npu -70 °C B TeyeHne
eluje 2 4acoB peaKUWMOHHYK CMeCb nepenvBanu B HacbiweHHbin pactsop NH,CI
OpraHuyeckuin cron pasgenanu 1 BogHy dasy ABaxAbl 3KCTparnposany ¢ NOMOLLbIO
EtOAc. O6beamnHeHHble opraHnyeckue criom cywmnu Hag Na,SO,4 v KoHUeHTprpoBanu in
vacuo. Ocagok ounanuy nyTem KONOHOYHOW Xpomarorpadum Ha cunuvkarene (aniouvpys
¢ nomowybto 1:3 EtOAc B netponenHom acpupe), nonyyas 82 r (1R)-1-[(3aR,5S,6aR)-2,2-
anveTun-3a,5,6,6a-tetparmngpodypo[2,3-d][1,3]lanokcon-5-nnjnponax-1-ona
(coeanHeHmne 6¢C) B BUAE CBETIO-KENTOrO TBEPAOro BeLlecraa.

CoeauHenmne 6¢: 'H AIMP (400 My, CDCls) & ppm: 5,83 (d, J = 3,76 Hz, 1H),
4,81-4,73 (m, 1H), 4,26-4,19 (m, 1H), 3,91-3,82 (m, 1H), 2,08-2,02 (m, 1H), 1,93 - 1,89
(m, 1H), 1,54 (s, 3H), 1,49-1,39 (m, 2H), 1,34 (s, 3H), 1,02 (t, J = 7,53 Hz, 3H).

Monyuenune [(15)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-

d|[1,3]anokcon-5-unjnponun}-4-HutpobeHsoarta
0.0
o LK
O H e

O,N 6d

K Bctpaxmeaemomy pacteopy (1R)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcon-5-nnjnponan-1-ona (coegnHeHne 6c¢, 50 r, 245
MMOIb), TpudeHundocdmHa (195 r, 743 mmonb), 4-HUTPOOEH30MHON KUCNOThI (124 T,
743 mmonb) B TIP (1200 mn) no kannam gobasnsanun auatunasogukapbokcunar (130,
743 mmonb) npu 0°C B atmocdepe N,. Mocne BcTpsixuaHus npu 18°C B TeuyeHne 10
yacoB cmecb racunu nytem gobaeneHua HacbiweHHoro pacteopa NaHCO; wu

akcTparuposanu ¢ nomowpto EtOAc. OpraHndeckue cnovn obbefuHANM, Cyumnu Hag
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Na,SO, 1 koHueHTpupoBanu in vacuo. Ocafjok ouuwann nyTem KONMOHOYHOW
xpomarorpachum Ha cunukarene (anovpys ¢ nomowpio 1:3 EtOAC B netponenHom
acpupe), nonyvas 61 r [(15)-1-[(3aR,5S,6aR)-2,2-aumeTunn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3lanokcon-5-nnjnponnn]-4-HutpobeHsoaTa (coeguHeHune 6d) B
BMAE CBETMO-XKENTOro TBEPAOro BELLECTBA.

CoeauHenme 6d: 'H AMP (400 My, CDCl3) & ppm: 8,34-8,22 (m, 4 H), 5,85 (d, J
= 3,76 Hz, 1H), 5,23- 5,17 (m, 1H), 4,76 (t, J = 4,27 Hz, 1H), 4,48- 4,39 (m, 1H), 2,12 (dd,
J = 13,30, 4,52 Hz, 1H), 1,88- 1,78 (m, 2H), 1,71-1,62 (m, 1H), 1,55 (s, 3 H), 1,34 (s, 3
H), 1,01 (t, J= 7,40 Hz, 3 H).

Monyuenune (1S5)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-
d][1,3]anokcon-5-unjnponax-1-ona

HO 0.0
6e

K pacteopy [(1S)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-
d|[1,3]anokcon-5-unjnponun]-4-HutpobeHsoara (coeauHeHune 6d, 100 r, 285 mmonk) B
meTaHone (1200 mn) gobasnanun K,CO, (78,7 1, 570 mmonb). MNocne scTpaxuBaHmsa npu
KOMHaTHOW Temnepartype B TedeHue 10 MUHYT MOnydeHHYI CMecb (OUNbTPOBanu.
dunbTpat KOHUeHTpupoBanu in vacuo. Ocagok ouuwannm nyTem KOMOHOYHOW
xpomarorpachum Ha cunukarene (anovpys ¢ nomowpio 1:8 EtOAC B netponenHom
acpupe), nonyyas 54,7 r (15)-1-[(3aR,5S,6aR)-2,2-anmeTunn-3a,5,6,6a-
TeTparugpodypo[2,3-d][1,3]anokcon-5-nnjnponan-1-ona (coeauHeHne ©6e) B BUAE
CBETMNO-XKENTOro TBEPAOro BeLeCcTBa.

CoeauHenmne 6e: 'H AMP (400 My, CDCls) & ppm: 5,81 (d, J = 3,64 Hz, 1H),
4,75 (t, J= 4,20 Hz, 1H), 4,18- 4,11 (m, 1H), 3,49-3,40 (m, 1H), 2,07-2,00 (m, 2H), 1,84-
1,75 (m, 1H), 1,59- 1,47 (m, 5H), 1,32 (s, 3H), 1,01 (t, J = 7,40 Hz, 3H).

Monyuenune [(15)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-

d|[1,3]anokcon-5-unjnponunjadetara
Mo oo
H Q)
6f

K BctpaxmBaemomy pacteopy (1S5)-1-[(3aR,5S,6aR)-2,2-aumetnn-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcon-5-nnjnponan-1-ona (coegnHeHne 6e, 13,5 r, 67
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mmonb), TEA (81 r, 804 mmonb), DMAP (1,6 r, 13 mmonb) B 6e3sogHom OXM (150 mn)
AobaBnanu aHrapua YKCycHor kucnotbl (62 r, 603 mmonb). NMocne BCTpaxmMBaHMA npu
22°C B TeyeHue 10 4acoB peakuuio racunv HacbilweHHbIM pactBopom NaHCO;.
OpraHuyeckun Crion pasaensny u BOAHYK dasy akcTparmposany ¢ nomolbio EtOAc.
ObbeaunHeHHble opraHnyeckmne cnou cywmnm Hag Na,SO, u KoHUeHTpupoBanu in vacuo.
Ocagok ounwanu nyTem KOFIOHOYHOM Xpomarorpadpum Ha cunukarene (anwouvpya c
nomoubto 1:8 EtOAC B netponenHom acupe), nonyyaa 13 r [(1S)-1-[(3aR,5S,6aR)-2,2-
anveTun-3a,5,6,6a-tetparmnapodypo[2,3-d][1,3]lanokcon-5-nnjnponunjayerara
(coeamnHeHune 6f) B Buae 6ecyBeTHOro macna.

CoeauHenme 6f: "H AMP (400 MI'y, CDCls) & ppm: 5,83 (d, J = 3,76 Hz, 1H), 4,92
(dt, J = 7,97, 518 Hz, 1H), 4,74 (t, J = 4,00 Hz, 1H), 4,35- 4,27 (m, 1H), 2,12 (s, 3H),
2,08 - 1,99 (m, 1H), 1,74- 1,56 (m, 3H), 1,53 (s, 3H), 1,34 (s, 3H), 0,95 (t, J = 7,40 Hz,
3H).

MonyuyeHune [(3R,5S)-2-ayeTokcmn-5-[(1S)-1-ayeTokcnnponun]reTparungpodypaH-

3-unjauyeTata

K pacteopy [(1S)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-
d|[1,3]anokcon-5-unjnponun]ayetara (coegnHeHne 6f 4.8 r, 20 MMOnb), YKCYCHOM
kncnotbl (12,2 1, 200 mmonb) M aHrmapuaa ykcycHon kucnotobl (10,2 r, 100 mmonk) B
6essogHom OXM (100 mn) goGaenanu koHueHTpupoaHHyo H,SO, (0,5 mn) npu 0°C.
Mocne BcTpAxmMBaHWA Npy 22°C B TeYEHUE 3 YACOB peakuuio racunm nytem gobasneHuns
HacbklweHHoro pactsopa NaHCO;. OpraHunuyeckuin Crnon pasgensanu u BOAHY dasy
akcTparuposanu ¢ nomowbio EtOAc. Ob6befuHEHHbIE OpraHMyYeckne Cnou CyLUUnu Hag
Na,SO,, dunbTpoBanu n KOHUEHTpMpoBanu in vacuo. Ocajok ouynann Ha KOMNMOHKE C
cvnukarenem (anoupysa ¢ nomowbto 1:8 EtOAC B netponenHom adupe), nonydyasa 2,3 r
[(BR,58)-2-ayeTokcu-5-[(1S)-1-aueTokcunponun]retTparngpodypax-3-unjayerarta
(coeamnHeHune 6g) B BMae OecyBeTHOro Macna.

CoeauHenme 6g: 'H SAMP (400 MI'y, CDCls) & ppm: 6,12 (s, 1H), 5,19 (d, J = 4,52
Hz, 1H), 4,83-4,91 (m, 1H), 4,34-4,44 (m, 1H), 2,09- 2,19 (m, 9H), 1,51-1,74 (m, 4H),
0,94 (t, J= 7,40 Hz, 3H).
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Monyuenune [(2R,3R,5S5)-5-[(1S)-1-ayeTokcunponun]-2-(5-amuHo-2,7-anokco-6H-

Tnasono[4,5-dlnupumnamnH-3-un)tetparnapodypan-3-unjauerara

o)

S NH
0 |
OJ\Q :<N N)\NHZ
i O

/0
,O{
6h

K cycneHsnun 5-amuHo-3,6-gurugpotunasono4,5-dinupumugnH-2,7-guoHa (1,4 r,
7,5 mmornb) B ACN (20 mn) pobasnsanun BSA (7,7 r, 38 mmonb). PeakUnoHHYI0 cmecb
BcTpaAxvBanu npu 70°C B TeyeHne 0,5 yaca B atrmocgepe aproHa, opMupys
npo3padHbiin pacteop. [locne oxnaxigeHus pactsopa AO KOMHaTHOW Temnepatypbl
nocnenosaTenbHoO fobasnanu [(BR,5S)-2-ayeToken-5-[(1S)-1-
aueTtokcunponun]TeTparnapodypan-3-unjadetar (coeguHenune 6g,720 mr, 2,5 mmonb) K
TMSOTf (8,3 1, 38 mmonb). [Mocne HarpeBaHWs B yCoOBUSX nepemeLunsannsa npu 70°C B
TeyeHne 14 yacos pacTtsoputens yaansanu in vacuo. Ocagok pasgenanu mexay EtOAc
1 HacbiweHHbIM pactsopom NaHCO; (30 mn). OpraHnyeckuin Cnon pasgensann n BOAHYHO
a3y akctparuposanu ¢ nomowpto EtOAc (30 mn) peaxabl. O6beaMHEHHbIe
OopraHu4yecKkme Ccriov npoOMbIBanM HAacCbILEHHbIM COMEBbIM pPacTBOPOM, CYLUMIM Haj
Na,SO, 1 koHueHTpupoBanu in vacuo. Ocafok ouuwann nyTem KONMOHOYHOW
xpomarorpachum  Ha  cunukarene, nonydas 470 wmr [(2R,3R,55)-5-[(15)-1-
auetokcmnponun]-2-(5-amnHo-2, 7-anokco-6 H-tnasono[4, 5-dinnpnmmaniH-3-
untetparnapodypaH-3-unjavetara (coeguHeHne 6h) B sBuge CBETNO-XXENTOro TBEPAOro
Bewjectsa. MS Habniog. (ESI) [((M-H)]: 411.

[MonyuyeHwne [(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-Ttnasono[4,5-
dlnnpumMnanH-3-un)-4-rugpoKkcu-TeTparnapodypan-2-unjnponunjauerara

0]

S NH

L, oI

07 "0 NN “NH,
O

‘OH
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K pactBopy [(2R,3R,5S)-5-[(1S)-1-ayeTokcunponun]-2-(5-amuHo-2,7-anokco-6H-
Tnasono[4,5-dlnupumuamnH-3-un)TetTparnapodypan-3-unjauetarta (coeguHenune 6h, 210
mr, 0,5 mmonb) B mMeTaHone (25 mn) gobasnsanu K,CO; (136 mr, 1 mmone). lMocne
BCTPSAXMBAHUS NPU KOMHaTHOW TemnepaTtype B TedeHne 10 MUHYT peakyMOHHYI0 CMECh
gosoaunu go pH 7,0 nytem gobasneHmns HOAc (120 mr, 2 MmMOnb), KOHLUEHTpUpoBanu in
vacuo n ocafjok ouuwanu nytem npenapatmsHon BOXKX, nonyuas 66,7 wmr [(1S)-1-
[(2S,4R,5R)-5-(5-amuHo-2,7-anokco-6 H-Tnasono[4,5-dlnnpnmngnH- 3-mn)-4-rug pokcu-
TeTparngpodypan-2-unjnponunjagetara (Mpumep 6) B Buge 06enoro TBEPAOrO
BeLlecTBa.

Mpumep 6: 'H AMP (400 My, CD,OD) & ppm: 5,94 (d, J = 1,51 Hz, 1H), 5,00-
4,93 (m, 2H), 4,37- 4,30 (m, 1H), 2,63- 2,54 (m, 1H), 2,05 (s, 3 H), 1,91- 1,83 (m, 1H),
1,74-1,58 (m, 2H), 0,93 (t, J = 7,40 Hz, 3H). MS nabnog. (ESI") [(M-H)]: 369.

Mpumep 7
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnatmn)tetparmapodypax-2-mnj-
6H-Tnasono[4,5-dnnpuMmnanH-2,7-UoH

O

H

e s
0
OH N N)\
~
OH
7

HasaHHOe coeguHeHvWe nonyyany Mo aHanorum ¢ npumepom 1, Ucnonb3ys

NH,

MeTunmarHusa 6pomug BMmecto stunmarHua 6pommga. CoeamHeHne npumepa 7 odnwanu
n pasgenanu nytem npenapatusHon BIXKX, nonyuas coeguHeHme npumepa 7-A wn
coeauHeHune npumepa 7-B B Buae 6enoro TBepaoro BeLecTsa.

Mpumep 7-A: 'H SAMP (400 My, CD,0D) & ppm: 5,91-5,97 (m, 1H), 4,91-4,96 (m,
1H), 4,07-4,13 (m, 1H), 3,86-3,95 (m, 1H), 2,58-2,68 (m, 1H), 1,92-2,01 (m, 1H), 1,17 (d,
J=6,53 Hz, 3H). MS nabniog. (ESI') [(M-H)]: 313.

Mpumep 7-B: 'H AMP (400 MI'y, CD;0OD) & ppm: 5,97 (d, J = 2,76 Hz, 1H), 4,90-
4,94 (m, 1H), 4,06-4,14 (m, 1H), 3,73-3,82 (m, 1H), 2,46-2,58 (m, 1H), 1,86-1,96 (m, 1H),
1,17 (d, J = 6,27 Hz, 3H). MS Habniog. (ESI") [(M-H)]: 313.
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Mpumep 8
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbyr-3-eHun)Tetparngpodypan-

2-nn]-6H-tnasonol4,5-dnupumMnanH-2,7-4MoH

O

H

:<S T
o)
OH N N)\

‘OH
5 8

HasaHHOe coeguHeHvWe nonyyany Mo aHanorum ¢ npumepom 1, Ucnonb3ys

NH,

annunmarHma 6pomug BmecTto atunmarHma 6pomuaa. CoegnHeHuve npymepa 8 ounwjanm
n pasgenanu nytem npenapatusHon BIXKX, nonyuas coeguHeHme npumepa 8-A wn
coeguHeHune npumepa 8-B B Buae 6enoro TBepaoro BeLecTsa.
10 Mpumep 8-A: 'H AMP (400 My, CD:OD) & ppm: 5,94-5,99 (m, 1H), 5,86-5,92 (m,
1H), 5,05-5,15 (m, 3H), 4,18-4,26 (m, 1H), 3,64 (m, 1H), 2,51-2,60 (m, 1H), 2,19-2,34 (m,
2H), 1,95 (m, 1H). MS Habntog. (ESI) [(M-H)]: 339.
Mpumep 8-B: 'H AMP (400 My, CD,0OD) & ppm: 5,83-5,99 (m, 2H), 4,96-5,21 (m,
3H), 4,17 (d, J = 5,02 Hz, 1H), 3,80 (d, J = 3,76 Hz, 1H), 2,58-2,73 (m, 1H), 2,27-2,38 (m,
15 1H), 219 (td, J = 7,06, 14,24 Hz, 1H), 1,89-2,01 (m, 1H). MS Habniog. (ESI") [(M-H)T:
339.

Mpumep 9
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcuneHTmn)TeTparnapodypaH-2-
20  wn]-6H-tnasono[4,5-dlnupumnamnH-2, 7-4NOH
@]

O:<S| NH
OH N N)\NHZ
\/\)\QO}
OH
9

HasaHHOe coeguHeHvWe nonyyany Mo aHanorum ¢ npumepom 1, Ucnonb3ys

ByTunmarHms 6pommg BMecto stunmarHusa 6pomuaa. CoeguHeHme npumepa 9 ounwjanm
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n pasgenanu nytem npenapatusHon BIXKX, nonyuas coeguHeHme npumepa 9-A wn
coeguHeHune npumepa 9-B B Buae 6enoro TBepaoro BeLecTsa.

Mpumep 9-A: 'H AMP (400 MI'y, CD;0OD) & ppm: 5,95 (d, J = 3,26 Hz, 1H), 4,95-
5,01 (m, 1H), 4,16-4,22 (m, 1H), 3,51-3,60 (m, 1H), 2,49-2,58 (m, 1H), 1,90-2,00 (m, 1H),
1,44-1,55 (m, 3H), 1,20-1,40 (m, 3H), 0,87-0,98 (m, 3H). MS Habniog. (ESI") [(M-H)7]: 355.

Mpumep 9-B: 'H AAMP (400 My, CD,0OD) & ppm: 5,90-5,95 (m, 1H), 4,93-4,99 (m,
1H), 4,12-4,20 (m, 1H), 3,69-3,77 (m, 1H), 2,59-2,67 (m, 1H), 1,90-1,98 (m, 1H), 1,49-
1,60 (m, 2H), 1,29-1,44 (m, 4H), 0,91-0,97 (m, 3H). MS Habnog. (ESI') [(M-H)7]: 355.

Mpumep 10

5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbytun)tetTparnapodypaH-2-
un]-6H-tnasono[4,5-dlnMpuMnUAnH-2,7-4MOH

0
S NH
OHOZ<N | N)\N H,
/\)\QO—J
“oH
10

HassaHHOe coeguHeHne nonydanu no aHanormm ¢ npumepom 1, MCnonb3ys
nponunmardma 6pomua Bmecto atunmarHnsa Opommpga. CoeauHeHne npumepa 10
ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa
10-A n coeguHeHune npumepa 10-B B Buge 6enoro tBepaoro sewecrsa.

Mpumep 10-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,93-5,99 (m, 1H), 4,92-4,95
(m, 1H), 4,13-4,22 (m, 1H), 3,53-3,63 (m, 1H), 2,48-2,60 (m, 1H), 1,87-1,99 (m, 1H),
1,50-1,61 (m, 1H), 1,36-1,50 (m, 3H), 0,91-1,01 (m, 3H). MS Habniog. (ESI") [(M-H)]: 341.

Mpumep 10-B: 'H AMP (400 MI'y, CD,OD) & ppm: 5,90-5,96 (m, 1H), 4,92-4,96
(m, 1H), 4,11-4,19 (m, 1H), 3,71-3,80 (m, 1H), 2,56-2,69 (m, 1H), 1,89-1,99 (m, 1H),
1,46-1,60 (m, 2H), 1,34-1,45 (m, 2H), 0,96 (t, J = 6,90 Hz, 3H). MS nabntoa. (ESI) [(M-
H)71. 341.

Mpumep 11
5-amuHo-3-[(2R,3R,5S)-5-[ymknoneHTmn(rngpokcm)meTnn]-3-rmgpokcum-

TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH
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O

S NH

O
OH :<N l N)\NHZ

ey
“oH
11
[MonyuyeHwne [(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d][1,3]anokcon-5-unjunknoneHtTunmeTaHona

OH

11a

5 K pactsopy (3aR,5S8,6aR)-2,2-pnmetnn-3a,5,6,6a-tetparngpodypol2,3-
d|[1,3]anokcon-5-kapbanbaervaa (4,0 r, 23,2 mmone) B TId (20 mn) pobasnanu
UuknoneHTunmardus 6pomug (1M B TId, 30 mn, 30 mmonb) npu -20°C B atmocdepe
aproHa. [Nocne BcTpsxuBaHua npu -20°C B TeuveHne 20 4acoB peakUUO racunu
HacbiweHHbim pactsopom NH,Cl. PeakunoHHyto cmecb Tpu pasa 3kcTparmposanv C

10  nomouwpto EtOAc (30 mn). OpraHnyeckne cnon o6bEAUHANN WM KOHLEHTpUpoBsanu in
vacuo, nonydas 1,2 r HeounweHHoro npogykra [(3aR,5S,6aR)-2,2-gumeTtnn-3a,5,6,6a-
TeTparugpodypo[2,3-d][1,3]anokcon-5-nnj-uuknoneHtTunmetanona (coeguHeHve 11a) s
Buae OecuBETHOrO Macna, KOTOpOoe MWCnonb3oBanu Ha creaywowem astane 6e3s
AOMNOMHUTENbHOWM ouncTkU. MS Habntog. (ESIY) [((M+H)']: 243.

15 [MonyuyeHwne [[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d|[1,3]anokcon-5-unj-umknoneHTunmetun]beHsoara

BZ\O
0
..,,,O
o

11b
K pacTsopy [(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d|[1,3]anokcon-5-unjunknoneHtunmetadona (coeguHenHne 11a, 1,2 r, 5,0 mmone), TEA
200 (32 r, 31,2 mmonb) 1 DMAP (100 wmr) B OXM (50 mn) mepneHHo pobasnsnu

6ensounxnopua (1,4 r, 10,0 mmonb) npu 0°C. Cmecb BcTpaxuBanu npu 25°C B TeyeHne
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4 yacoB ¥ 3aremMm racunu HacblweHHbim pactsopom NaHCO;. PeakuymoHHyo cmech
ABaxabl 3KkcTparmposanu ¢ nomowpio EtOAc (100 mn). OpraHunuyeckue cnowm
o6beanHann, NpoMbiBanM HacbIWEHHbIM conesbiM pactsopom (50 mn), cywwvnu Hag
Na,SO, 1 koHueHTpupoBanu in vacuo. Ocafjok ouuwann nyTem KONMOHOYHOW
xpomarorpacumn Ha cunukarene (antoupysa ¢ nomowypo EtOAC B neTponenHom acumpe ot
1:20 4o 1:5), nony4as 1,4 r [[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3lanokcon-5-unjymknonenHtunmetmn]bensoara (CoeauHeHune
11b) B BUae 6ecuseTHOro macna.

[MonyuyeHwne [unknonenTun-[(2S,4R)-4,5-anayeTokcuteTparnapodypaH-2-

un]metun]beHsoara

11c

K pacTtsopy [[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unj-umknoneHtunmetun]bensoara (coeguHenne 11b, 800 wr, 2,3
MMOJTb) B CMECK YKCYCHOW KUCMOTbl (2 MN) M aHruapuaa YKCYCHOW KUCNOTbl (2 mn)
fobasnanm H,SO,4 (0,2 mmonb). lNMocne BCTpAXMBaHUA NpW KOMHATHOW Temnepartype B
TeyeHne 24 yacos pacTteop passogunu ¢ nomowbio EtOAc (40 mn) n gosoaunu go pH
50 nyrem pobasneHus HacbiweHHoro pacteopa NaHCO; OpraHudeckui cron
pasgensann, NPoMbIBanu HacbIWEHHbIM COMNEBbIM PacTBOPOM, cywmnn Hag Na,SO4 u
KOHLEeHTpupoBsanu in vacuo. Ocagok ounann nytemMm KONOHOYHOW XpomaTtorpaduun Ha
cvnukarene (anoupys ¢ nomowbio 1:3 EtOAc B netponenHom acumpe), nonydas 480 mr
[unknonenTun-[(2S,4R)-4,5-gnavetokcutetparmapodypax-2-unjmetnn]beHsoara
(coepunHeHune 11c).

[MonyuyeHwne [[(2S,4R,5R)-4-ayeTokcn-5-(5-amuHo-2,7-gnokco-6 H-tnasonol4,5-
dinupumngunn-3-unyteTparngpodypan-2-mnj-umknoneHtTunmeTun]éeHsoara

o)
S | NH
o)
or., =
~ s
o N N NH,
O)\f}
/ 0
o%
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K cycneHsun 5-amuHo-3,6-gurngpotmnasono[4,5-dinnpumnamnH-2,7-gnonHa (370 wr,
2,0 mmonb) B ACN (20 mn) gobasnsanm BSA (2,1 r, 10 mmonb). 3atem nony4YeHHyro
peakUMoHHY cmecb BCTpaxmuBanu npu 70°C B TedeHne 0,5 yaca B aTMoctepe aproHa,
dopmmpys npospadHbii  pacTtBop. [locne oxnaxgeHus pactsopa A0 KOMHAaTHOM
Temnepartypsl nocrneaoBaTeribHoO fobasnanu [unknonenTnn-[(2S,4R)-4,5-
avaueTtokcuteTparugpodypaH-2-unjmetun]éeHsoar (coeauHenue 11c, 400 wmr, 1,0
mmorb) n TMSOTT (2,25 r, 10 mmonb). NMocne HarpeBaHWst B YCNOBUSIX NEPEMELLNBaHNSA
npu 70°C B TeueHne 14 4yacoB pacTBOPUTENb Bbinapusanu in vacuo. Ocagok pasgenanmu
vexagy EtOAc u HacbiweHHbim pacteBopom NaHCO; (30 mn). OpraHunyeckun cnow
cobupanu u BOAHyK da3sy ABaAbl 3dKkcTparmposanu ¢ nomowibio EtOAc (30 mn).
ObbeanHeHHble OpraHMYecKkne Cnou MNpoOMbIBanNn HACbIWEHHbIM CONEBbIM PaCTBOPOM,
cywunn Hag Na,SO, u koHueHTpupoBanu in vacuo. Ocajok ouuwanu nytem
KONMOHOYHOW XpomaTtorpadum Ha cunukarene (anovpysa ¢ nomowbio 1:1 EtOAc B
netponenMHom 3adupe), nonyyaa 160 wmr [[(2S,4R,5R)-4-ayeTtokcn-5-(5-ammHo-2,7-
Anokco-6H-Tnasonol4,5-dlnupumMmnanH-3-un)teTparugpodypax-2-mnj-
ymknoneHTunmeTun]bensoarta (coegmHenme 11d).

CoeauHenme 11d: "H AMP (400 MI'y, CDCl,) & ppm: 7,96-7,99 (m, 2H), 7,59-7,61
(m, 1H), 7,44-7,50 (m, 2H), 5,82-5,93 (m, 1H), 5,23-5,26 (m, 1H),4,45-4,52 (m, 1H),
3,73-3,76 (m, 1H), 2,81-2,85 (m, 1H), 2,41-2,43 (m, 1H), 2,09 (s, 3H), 1,31-1,89 (m, 8H).

[MonyuyeHwne 5-amnHO-3-[(2R,3R,5S)-5-[yuknonenTun(rngpokcu)metnnl-3-

rMapokcu-TeTparnapodypan-2-unl-6H-tnasonol[4,5-dlnupuMmnanH-2, 7-guoHa

0O
o |
OH :<N N)\N H,
)

OH
11
K pactBopy [[(2S,4R,5R)-4-auetokcn-5-(5-ammHo-2,7-guokco-6H-tnasonol4,5-
dinupumngunn-3-unyteTparngpodypan-2-mnl-umknoneHtTunveTun]éeHsoara (coegnHeHne
11d, 70 wr, 0,14 mmonb) B metaHone (10 mn) gobasnsanu K,CO; (136 mr, 1 mmonb).
[Mocne BCTpsIXMBaHMSI NPU KOMHATHOW TeMnepaTtype B TeYeHne 12 4acoB peakynOHHYHO
cvece gosoaunm go pH 7,0 nytem pobaesnenms HOAc (120 wmr, 2 MMmOnb),
KOHLIEHTPUPOBAnW in vacuo 1 0cagok odnwanu nytem npenapatusHon BOXKX, nonyyas

4,7 Mr 5-amuHo-3-[(2R,3R,5S)-5-[ymknoneHTun(rnapokcm)meTnnl-3-rmapokcu-
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TeTparugpodypan-2-nnl]-6H-tnasonol4,5-djnnpumnaunn-2,7-guoHa (Mpumep 11) B Buae
©enoro TBEpPAOro BeLecTsa.

Mpumep 11: 'H AMP (400 MI'y, CD;0OD) & ppm: 5,91-5,93 (m, 1H), 4,94-4,98 (m,
2H), 4,31-4,36 (m, 1H), 2,56-2,61 (m, 1H), 2,00-2,06 (m, 2H), 1,31-1,72 (m, 8H). MS
Habnog. (ESIY) [(M+H)"]: 369.

Mpumep 12
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcun-2-peHmn-

atun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-AN0H

0
S NH
O:< | _
OH NN “NH
o)
OH

12

HasBaHHOe coeauHEHWMEe nonyyanu Mo aHanorm ¢ npumepom 1, ucCnonb3ys
B6eH3unmarHus Gpomuna BmecTo atunmarHms Opommpga. CoeaunHeHwe npumepa 12
ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa
12-A n coeguHeHue npumepa 12-B B Buge 6enoro TBepaoro sewecrsa.

Mpumep 12-A: 'H AMP (400 MI'y, CD,OD) & ppm: 7,24-7,33 (m, 4H), 7,16-7,24
(m, 1H), 5,93-5,98 (m, 1H), 4,94-4,97 (m, 1H), 4,22 (dt, J = 4,02, 7,53 Hz, 1H), 3,76-3,84
(m, 1H), 2,74-2,90 (m, 2H), 2,60 (td, J = 7,53, 13,05 Hz, 1H), 1,97 (m, 1H). MS Habntog.
(ESI) [(M-H)T]: 389.

Mpumep 12-B: 'H AMP (400 MI'y, CD,OD) & ppm: 7,51-7,57 (m, 1H), 7,09-7,25
(m, 4H), 5,91-5,96 (m, 1H), 5,10-5,15 (m, 1H), 4,93-5,00 (m, 2H), 4,39-4,48 (m, 1H),
2,74-2,87 (m, 1H), 2,28-2,35 (m, 2H), 1,82-1,92 (m, 1H). MS nabntog. (ESI’) [(M-H)]: 389.

Mpumep 13
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rngpokcun-3-meTtun-
oytun)tetparngpodypan-2-unl-6H-tnasono[4,5-dinupumngnnH-2, 7-4MoH
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OH N N NH,

13

HasBaHHOe coeauHEHWMEe nonyyanu Mo aHanorm ¢ npumepom 1, ucCnonb3ys
nsobytunmarina Gpomua BmecTo dTunmarHua Gpommga. CoeauHeHve npumepa 13
ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa

5 13-A n coeaguHeHune npumepa 13-B B Buge 6enoro TBepaoro sewlecrsa.

Mpumep 13-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,93-5,99 (m, 1H), 4,91-4,95
(m, 1H), 4,10-4,19 (m, 1H), 3,62-3,69 (m, 1H), 2,48-2,59 (m, 1H), 1,81-1,98 (m, 2H),
1,41-1,52 (m, 1H), 1,15-1,25 (m, 1H), 0,95 (t, J = 6,78 Hz, 6H). MS nabnioa. (ESI) [(M-
H)1: 355.

10 Mpumep 13-B: 'H AMP (400 MI'y, CD,OD) & ppm: 5,89-5,96 (m, 1H), 4,92-4,98
(m, 1H), 4,08-4,17 (m, 1H), 3,81-3,89 (m, 1H), 2,58-2,69 (m, 1H), 1,89-1,99 (m, 1H),
1,78-1,89 (m, 1H), 1,23-1,40 (m, 2H), 0,94 (dd, J = 6,65, 14,18 Hz, 6H). MS Habniog.
(ESI) [(M-H)]: 355.

15 Mpumep 14
5-amuHo-3-[(2R,3R,5S)-5-[ynknonponun(rnapokcu)MeTnn]-3-rugpoKcu-
TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH

O
S NH
O:< | P
OH N N~ “NH,
v)\f}
;’O H
14
[MonyuyeHwne [(BR,5S)-2-ayeTokcu-5-

20  [ayeTokcu(umknonponun)meTunlteTparnapodypan-3-munjauerara
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14a

CoegnHenne 14a nonydann no aHanorum c [(3R,5S5)-2-ayetokcn-5-(1-
auetokcunponun)teTparugpodypan-3-mnjayetatom  (coeguHeHue 1),  mncnonbsya
LuknonponunmarHms 6pomMug BMeCTo 3TunmarHus 6pomuaa.

5 [MonyuyeHwne [(2R,3R,5S)-5-[ayeTokcu(ymknonponunymetTunn]-2-(5-ammHo-2,7-

ANoKCco-6H-Tnasonol4,5-dlnnpumnanH-3-un)teTparngpodypan-3-mnjayerara

o
o S NH
T
)LO N N/)\NHZ
v
0

o

CoegunHenmne 14b nonyyanu no aHanorum ¢ [(2R,3R,5S)-5-(1-ayeTtokcunponun)-2-
(5-amunHo-2,7-pnokco-6 H-Tnasono[4,5-dinnpmumunamnH-3-un)Tetparngpodypan-3-

10  wnjJayetarom (coeauHeHue 19), ncronb3ays [(BR,5S)-2-ayeTokcu-5-
[aueTokcu(ymknonponunm)meTunjreTparngpodypaH-3-unjayetar  (coeanHeHne  14a)
BMECTO [(BR,5S)-2-ayeToken-5-(1-ayeTokcunponun)teTparngpodypan-3-unjayerara
(coepnHeHnune 1f). MS Habntog. (ESI) [(M-H)]: 441.

[MonyuyeHwne 5-amnHo-3-[(2R,3R,5S)-5-[ynknonponun(ruapokcn)meTun]-3-

15 rmnapokcu-tetparngpodypaH-2-unj-6H-tnasono[4,5-dinupnmMnanH-2,7-a10Ha

O
H

:<S 0
(@)
OH N N)\

v
OH
14

HasaHHOe coeguHeHvWe nonyyany Mo aHanorum ¢ npumepom 1, Ucnonb3ys

NH,

[(2R,3R,58)-5-[ayeTokcn(ymknonponun)meTun]-2-(5-amuHo- 2, 7-gnokco-6 H-tnasonof4,5-
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dinupumnaunH-3-unyteTparngpodypax-3-mnjauerar (coeaunHeHne 14b) BMECTO
[(2R,3R,58)-5-(1-aueTokcunponun)-2-(5-amuHo-2,7-anokco-6 H-tnasonol4,5-
dinupumngun-3-nnytetparnapodypax-3-nnjayetara (coeguHeHme 1g). CoeguHeHune
npyumepa 14 ounwann wn pasgenanu nytem npenapatmeHon BOXX, nonydas
coeauHeHue npumepa 14-A n coepuHeHue npumepa 14-B B Buae Genoro TBepporo
BeLlecTBa.

Mpumep 14-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,94-6,00 (m, 1H), 4,93-4,96
(m, 1H), 4,27-4,35 (m, 1H), 2,91-2,98 (m, 1H), 2,54-2,66 (m, 1H), 1,98-2,06 (m, 1H),
0,88-0,99 (m, 1H), 0,46-0,56 (m, 2H), 0,26-0,39 (m, 2H). MS Habntoa. (ESI’) [(M-H)]: 339.

Mpumep 14-B: 'H AMP (400 MI'y, CD,OD) & ppm: 5,93-5,96 (m, 1H), 4,92-5,00
(m, 1H), 4,30-4,38 (m, 1H), 3,09-3,16 (m, 1H), 2,68-2,79 (m, 1H), 1,94-2,05 (m, 1H),
0,81-0,92 (m, 1H), 0,49-0,58 (m, 2H), 0,35-0,43 (m, 1H), 0,25-0,33 (m, 1H). MS Habntoa.
(ESI) [(M-H)T]: 339.

Mpumep 15
[[(2S,4R,5R)-5-(5-amuHo-2,7-gnokco-6H-Tnasono[4, 5-dinnpumngnH-3-mun)-4-

rMapoKcu-TeTparnapodypan-2-nnjumknonponunmeTmnlayerar

0
S NH
L, o=
0~ "0 N N)\NHz
o)
‘OH
15

K pactBopy [(2R,3R,5S)-5-[ayeTokcn(yuknonponun)metmnl-2-(5-ammHo-2,7-
ANoKCco-6H-Tnasonol4,5-dlnnpumnanH-3-un)teTparngpodypan-3-mnjayerara
(coeaunHeHune 14b, HeounweHHoe, 220 wmr, 0,5 mmonb) B meTaHone (25 mn) gobasnsanu
KoCO; (136 mr, 1 mmonb). lMocne BCTpsIXMBaHWS NPU KOMHAartHOW TemnepaTtype B
TeyeHne 1 yaca peakyuoHHy cmechb aosogunu go pH 7,0 nytem pgobasnerHns HOAcC
(120 Mr, 2 MMO-b), KOHLEHTPUPOBAIN in vacuo U 0CafoK o4vniLanu 1 pasgensnn nytem
npenapatnsHon BIXX, nonyyaa 7,5 mr coeguHeHuma npumepa 15-A un 7,5 wmr
coeauHeHus npumepa 15-B B Buae 6enoro TBepaoro BewecTaa.

Mpumep 15-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,94-5,98 (m, 1H), 4,83-4,87
(m, 1H), 4,39-4,47 (m, 2H), 2,62-2,70 (m, 1H), 1,92-2,07 (m, 4H), 1,03-1,12 (m, 1H),
0,60-0,66 (m, 1H), 0,38-0,55 (m, 3H). MS Habnog. (ESI') [(M-H)]: 381.



64

Mpumep 15-B: 'H SIMP (400 My, CD,OD) & ppm: 5,89-5,96 (m, 1H), 4,94-4,99
(m, 1H), 4,60-4,67 (m, 1H), 4,37-4,45 (m, 1H), 2,75-2,88 (m, 1H), 2,04 (s, 3H), 1,90-2,00
(m, 1H), 0,98-1,08 (m, 1H), 0,58-0,66 (m, 1H), 0,46-0,53 (m, 1H), 0,36 (m, 2H). MS
Habnog. (ESI) [(M-H)]: 381.

Mpumep 16
[(S)-[(2S,4R,5R)-5-(5-amnHo-2-0kco-Tnasono[4,5-dlnmpummamn-3-un)-4-
rmapokcuTeTparuapodypaH-2-unjuyuknonponunmetunjagerar

S AN
OJ\O O:<N:(N\)N\
0

NH,

."'o H
16
10 Monyuenune [(2R,3R,5S)-5-[aueTokcu(ymknonponmun)meTun]-2-(5-ammHo-2-okco-

Tnasono[4,5-dlnupumnamnH-3-untetparnapodypan-3-unjauetata (16a)
4 o=
0
0~ "0 N N)\NHZ
0]

. 0
O

16a
CoegunHeHmne 16a nonyyanu no aHanorum ¢ [(2R,3R,5S)-5-(1-ayetokcunponun)-2-
(5-ammnHo-2-0oKkco-Trnasono4,5-dlnnpumMmmnaunnH-3-un)teTparmngpodypaH-3-mnjayerarom
15  (coeauHeHwne 2a), ncnonb3ys [(BR,5S)-2-ayeToKCK-5-
[aueTokcu(ymknonponunm)meTunjreTparngpodypaH-3-unjayetar  (coeanHeHne  14a)
BMECTO [(BR,5S)-2-ayeToken-5-(1-ayeTokcunponun)teTparngpodypan-3-unjayerara
(coeaunHenmne 1f).
[MonyuyeHwne [(S)-[(2S,4R,5R)-5-(5-amnHo-2-okco-Tnasonol4,5-dnmpummamnH-3-

20  wvn)-4-rnapokcu-TeTparnapodypan-2-unjumnknonponunmMeTtmnlauerara
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SN
A =L

N” “NH,

@)
“oH
16

HasBaHHOe coeaMHEeHMe nonyyanu Mo aHanorum ¢ npumepom 4, UCMOnb3ys
[(2R,3R,5S)-5-[ayeTokcu(ymknonponun)meTun]-2-(5-ammHo-2-okco-Tnasonof4,5-
dlnpumMmnaunH-3-unyteTparngpodypax-3-mnjauerar (coeaunHeHne 16a) BMECTO
[(2R,3R,5S)-5-(1-aueTokcunponun)-2-(5-ammnHo-2-okco-Tnasono[4,5-dlnnpmmmnanH-3-
un)tetparngpodypan-3-unjayetara (coegnHeHue 2a). CoeguHeHue npumepa 16
ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa
16-A 1 coeguHeHue npumepa 16-B B Buge 6enoro TBepaoro sewlecrsa.

Mpumep 16-A: 'H SAMP (400 My, CD,OD) & ppm: 8,21 (s, 1H), 6,06 (d, J = 1,51
Hz, 1H), 4,93-4,98 (m, 1H), 4,38-4,52 (m, 2H), 2,64-2,76 (m, 1H), 2,02 (s, 3H), 1,96-2,00
(m, 1H), 1,02-1,12 (m, 1H), 0,59-0,67 (m, 1H), 0,49-0,55 (m, 1H), 0,36-0,48 (m, 2H). MS
Habnog. (ESI) [(M+H)™]: 367.

Mpumep 16-B: 'H AMP (400 MI'y, CD,OD) & ppm: 8,18-8,25 (m, 1H), 5,98-6,07
(m, 1H), 4,96-5,03 (m, 1H), 4,64-4,72 (m, 1H), 4,40-4,51 (m, 1H), 2,80-2,91 (m, 1H), 2,03
(s, 3H), 1,94-2,00 (m, 1H), 0,96-1,09 (m, 1H), 0,58-0,68 (m, 1H), 0,44-0,55 (m, 1H), 0,27-
0,41 (m, 2H). MS Habntoa. [(M+H)™]: 367.

Mpumep 17
5-amuHo-3-[(2R,3R,5S)-5-[ynknonponun(rnapokcu)MeTnn]-3-rugpoKcu-

TeTparugpodypan-2-nnjtnasono[4,5-dinupMmnuamnH-2-oH
1)
o
OH N N7I\NH2
o

'—"OH
17
HasBaHHOe coeaMHEHMEe nonyyanu Mo aHanorMm ¢ nNpUMEpPoM 2, UCMONb3ys
[(2R,3R,5S)-5-[ayeTokcu(ymknonponun)meTun]-2-(5-ammHo-2-okco-Tnasonof4,5-
dinupumnaunH-3-unyteTparngpodypax-3-mnjauerar (coeaunHeHne 16a) BMECTO
[(2R,3R,5S)-5-(1-aueTokcunponun)-2-(5-ammnHo-2-okco-Tnasono[4,5-dlnnpmmmnanH-3-

un)tetparngpodypan-3-unjayetara (coegnHeHne 2a). CoeguHeHue npumepa 17
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ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa
17-A n coeguHeHue npumepa 17-B B Buge 6enoro tBepaoro sewlecrsa.

Mpumep 17-A:"H SAMP (400 My, CD,OD) & ppm: 8,22 (s, 1H), 6,07 (d, J = 3,01
Hz, 1H), 4,93-4,98 (m, 1H), 4,29-4,40 (m, 1H), 2,93-3,01 (m, 1H), 2,59-2,69 (m, 1H),
2,00-2,09 (m, 1H), 0,89-0,98 (m, 1H), 0,49-0,58 (m, 2H), 0,32-0,41 (m, 2H). MS Habntoga.
(ESI) [(M+H)™]: 325.

Mpumep 17-B: "H AMP (400 MI'y, CD,OD) & ppm: 8,23 (s, 1H), 5,99-6,06 (m, 1H),
4,96-5,02 (m, 1H), 4,33-4,40 (m, 1H), 3,10-3,17 (m, 1H), 2,74-2,81 (m, 1H), 2,00-2,07 (m,
1H), 0,83-0,92 (m, 1H), 0,49-0,58 (m, 2H), 0,36-0,42 (m, 1H), 0,26-0,33 (m, 1H). MS
Habnoa. [(M+H)™]: 325.

Mpumep 18
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcunpon-2-
uHun)TeTparnapodypax-2-unl-6H-tnasono[4,5-dlnupuMnuanH-2,7-4U0H
0
H

=<S T
o)
OH N N)\
%)

OH

18

HasaHHOe coeguHeHvWe nonyyany Mo aHanorum ¢ npumepom 1, Ucnonb3ys

NH,

3TMHUNMarHua 6pomua BMecTo atunmarHua 6pomuaa. CoeguHeHne npumepa 18
ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa
18-A n coeaguHeHue npumepa 18-B B Buge 6enoro tsepaoro sewecrsa.

Mpumep 18-A: 'H AMP (400 MI'y, CD,OD) & ppm: 6,00 (d, J = 2,51 Hz, 1H), 4,90-
4,98 (m, 1H), 4,35-4,42 (m, 1H), 4,22-4,33 (m, 1H), 2,56-2,63 (m, 1H), 1,97-2,11 (m, 1H).
MS Habniog. (ESI) [(M-H)]: 323.

Mpumep 18-B: 'H AMP (400 MI'y, ds-AMCO) & ppm: 11,26-11,41 (br. s, 1H),
6,90-7,07 (br. s, 2H), 5,71-5,77 (m, 1H), 5,56-5,64 (m, 1H), 5,44-5,50 (m, 1H), 4,78-4,86
(m, 1H), 4,16-4,23 (m, 1H), 4,02-4,13 (m, 1H), 2,41-2,47 (m, 1H), 1,80-1,92 (m, 1H). MS
Habntog. (ESI) [((M-H)T: 323.

Mpumep 19
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokenbyT-2-unHun)tetparngpodypan-

2-nn]-6H-tnasonol4,5-dnupumMnanH-2,7-4MoH
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0]
S NH
0 |
OH :<N N)\NHZ

Fae
“OH
19
HasBaHHOe coeauHEHWMEe nonyyanu Mo aHanorm ¢ npumepom 1, ucCnonb3ys
nponuHunmarHua 6pomua Bmecto atunmarHma 6pommga. CoeamHeHue npumepa 19
ouvjanu n pasgensanu nytem npenapatusHon BOXKX, nonyvas coeguHeHne npumepa
19-A n coeguHeHue npumepa 19-B B Buge 6enoro TBepaoro sewecrsa.
Mpumep 19-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,97-6,03 (m, 1H), 4,92-4,97
(m, 1H), 4,32-4,37 (m, 1H), 4,22-4,29 (m, 1H), 2,57-2,66 (m, 1H), 1,99-2,07 (m, 1H), 1,84
(d, J=2,26 Hz, 3H). MS Habnog. (ESI") [(M-H)7]: 337.
Mpumep 19-B: 'H AMP (400 MI'y, CD,OD) & ppm: 5,93-5,98 (m, 1H), 4,95-5,01
(m, 1H), 4,41-4,46 (m, 1H), 4,24-4,32 (m, 1H), 2,67-2,77 (m, 1H), 1,98-2,07 (m, 1H), 1,83
(d, J=2,01 Hz, 3H). MS Habnog. (ESI") [(M-H)7]: 337.

Mpumep 20
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-[rngpokcun(2-

TUeHun)meTunlreTparnapodypan-2-nnl-6 H-tnasonol4,5-dlnnpumMnanH-2, 7-4MoH

0
S NH
ol
OH :<N N)\NHZ
S (0]
\ ,

OH
20
HasBaHHOe coeguHeHMe nony4yanu no aHanorun ¢ nNpuMmepom 1, UCnonbays 2-
TUEHUNNUTUN BMEeCTO aTunmarHus Gpomuga. CoegmHeHue npumepa 20 ounwanu wm
pasgenann nytem npenapatmBHon BOXKX, nonyuas coeguHeHue npumepa 20-A wu
coeguHeHune npumepa 20-B B Buage 6enoro TBepaoro BewecTaa.
Mpumep 20-A: 'H AMP (400 MI'y, CD,OD) & ppm: 7,33-7,39 (m, 1H), 7,07-7,11
(m, 1H), 6,98-7,02 (m, 1H), 6,02-6,06 (m, 1H), 4,90-4,97 (m, 2H), 4,46-4,52 (m, 1H),
2,52-2,57 (m, 1H), 1,71-1,76 (m, 1H). MS Habntog. (ESI") [(M-H)7]: 381.
Mpumep 20-B: 'H AMP (400 MI'y, CD,OD) & ppm: 7,30-7,34 (m, 1H), 7,02-7,05
(m, 1H), 6,98 (d, J = 5,02 Hz, 1H), 5,96 (d, J = 3,76 Hz, 1H), 5,09-5,14 (m, 1H), 4,98-
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5,04 (m, 1H), 4,43-4,49 (m, 1H), 2,69-2,77 (m, 1H), 1,94-2,02 (m, 1H). MS Ha6ntoa. (ESI)
[(M-H): 381.

Mpumep 21
5 5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcun-2-MeToKkCu-
atun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-AN0H
0]
NH

s
o= ||
OH N- N

/O\)\EO}

‘OH

NH,

21

HassaHHOe coefMHeHMe NonyYany CornacHo CreayrLLen cxeme:

Tg \ \O
° H © 0
. H
B o) S0 (@] R 11¥e) »
HO” ™3 wo — HO” ™3 wo = H
HL / H / "o’\\
o) ‘0

6a 21b 21c
o}
\ NH
o) % J\ o= Jo
o) —_— o — 0 N~ NH,
HO™ 3 e} AcO” ™S . OAC PAY o) E——
H / H /
O)V "OAc / 0o
o}
21d 21e 21f_<
o}
S NH
o= |
OH N N)\NH2
"oH
21
10 Monyuenune (1S5)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-

d][1,3]anokcon-5-unj-2-meTokcuataHona
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21b
K BctpaxmBaemomy pacteopy [(2S)-2-[(3aR,5S,6aR)-2,2-pgumetnn-3a,5,6,6a-

TeTparugpodypo[2,3-d][1,3]anokcon-5-mnl-2-ruapoKkcu-aTunj-4-
meTunbeHsoncynbdoHara (coeguHeHne 6a, 3,2 r, 8,9 mmone) B MeTaHone (50 mn)
gobasnanmn K,CO; (54g, 40 wmwmonb). [locne BCTpaAxvBaHWS NPW  KOMHaTHOW
TemnepaTtype B TEYEHME 2 4YACOB MOMYYEHHbIA PacTBOP KOHLUEHTPUPOBANMW in vacuo mn
0CafoK ouMLlanyM NyTem KOMOHOYHOW Xpomartorpadum Ha cunukarene (anoupys ¢
nomowbto 1:10 EtOAc B netponenHom adpupe), nonyyasa 1,62 r (15)-1-[(3aR,5S,6aR)-
2,2-AnmeTun-3a,5,6,6a-tretparugpodypol2,3-d][1,3]anokcon-5-mnj-2-meTokcmaTaHona
(coeamnHeHune 21b) B Buae 6ecyBeTHOro macna.

CoeauHenme 21b: 'H AMP (400 MI'y, CDCl,) & ppm: 5,76-5,83 (m, 1H), 4,67-4,77
(m, 1H), 4,15-4,25 (m, 1H), 3,90-4,00 (m, 1H), 3,46 (d, J = 3,76 Hz, 1H), 3,31-3,42 (m,
4H), 2,57-2,68 (m, 1H), 2,01-2,10 (m, 1H), 1,78-1,90 (m, 1H), 1,49 (s, 3H), 1,31 (s, 3H).

[MonyuyeHwne 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d][1,3]anokcon-5-unj-2-MeToKCUaTaHoHa

21c
K pactBopy (1S5)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-

d][1,3]anokcon-5-unj-2-meTokcuatanona (coegmHeHne 21b, 1,62 r, 7,4 mmone) B XM
(50 mn) pobBaensinn nepuoguHaH [Hecc-MaptmHa (4,7 r, 11 MmOnb) B YCNOBUSAX
nepemelumBaHus. locne BCTPAXUBaHUS MPU KOMHAaTHOW TemnepaTtype B TeyeHue 2
4YacoB MOMy4YeHHbIA pacTBop unbTpoBann KU GUNLTPAT KOHUEHTPUPOBAaNU in vacuo.
Ocagok ounwanu nyTem KOMIOHOYHOM Xpomarorpadpum Ha cunukarene (anwouvpya c
nomowbio 1:2 EtOAc B netponenHom 3acpupe), nonyvas 1,4 r 1-[(3aR,5S,6aR)-2,2-
anveTtun-3a,5,6,6a-tetparmngpodypo[2,3-d][1,3]anokcon-5-nnj-2-meToKCnaTaHoHa

(coenuHerve 21c) B Buae GecuysetHoro macna. MS Habntog. (ESI™) [((M+NH,)']: 234.
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[MonyuyeHwne 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d][1,3]anokcon-5-unj-2-meTokcuataHona

21d
K BCTPSAXUBaEMOMY pactsopy 1-[(3aR,5S,6aR)-2,2-gumeTtnn-3a,5,6,6a-

TeTparugpodypol[2,3-dj[1,3]anokcon-5-nnj-2-meTokcnataHoHa (coegmHeHne 21c, 1,4 r,
6,5 mmonb) B metaHone (50 mn) gobasnanu Hatpus Gopornapua (494 wmr, 13 Mmonb).
MNMocne BCTPAXMBaHWS NPW KOMHATHOW TemMnepartype B TEYEHMe 2 4acoB MONYYEHHbIN
pacTteop racunm HacbiweHHbiM pactsopom NH,Cl n koHueHTpuposanu in vacuo. Ocagok
cycneHgmposanu B EtOAc n 3atem dunbTpoBann. PunbTpaTr KOHUEHTpUpOBaNu in
vacuo, nonydas 1,24 r HeouumweHHoro npoaykta 1-[(3aR,5S,6aR)-2,2-gumeTun-
3a,5,6,6a-Tetparngpocypo[2,3-d][1,3]anokcon-5-nn]-2-meTokcnataHona (coegmHeHne
21d) B Buae 6ecupeTtHoro macna. MS Habntog. (ESIY) [((M+NH,)™]: 236.

[MonyuyeHwne [(2R,3R,58)-2-ayeTokcn-5-(1-aLeToken-2-MeTOoKCH-

atun)TeTparngpodypan-3-unjadetara

21e
K pacTtsopy 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d][1,3]anokcon-5-unj-2-metTokcuataHona (coeguHenune 21d, 1,24 r, 5,7 mmone) B cMecu
YKCYCHOW KNCNOTbI (4 M) U aHrMapuaa ykCycHon kncnotel (4 mn) gobasnsanun H,SO, (0,3
MMOnb). [locne BCTPAXMBAHUA MPU KOMHATHOW Temnepatype B TedeHue 24 4acoB
pactesop passogunu ¢ nomowpo EtOAc (40 mn) mn pgosogunn go pH 8,0 nytem
fobasneHus HacobiweHHoro pacteopa NaHCO,. OpraHunyecknn crion pasgenanw,
NpOMbIBanNu  HacCbIWEHHbIM  COMEeBbiIM  pacTBopomM, cywwmnu  Hag  NaySO,,
KOHLIEHTPUPOBAnM in vacuo 1 0CagoK o4vMLany NyTem KOMOHOYHOW Xpomarorpadum Ha
cvnukarene (antovpya ¢ nomowbio 1:2 EtOAC B netponenHom acupe), nonydas 1,5 r

[(2R,3R,5S)-2-aueToKkcn-5-(1-aLeToken-2-MeTOoKCU-3TUN)TeTPparng podypan-3-
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unjayetara (coeguHeHue 21e) B Buge OecusetHoro Mmacna. MS Habniog. (ESIY)
[((M+NH,)™: 322.
Monyuyernune [(2R,3R,5S)-5-(1-ayeToKCK-2-MeTOKCU-3TNN)-2-(5-aM1UHO-2, 7-4NOKCO-

6H-Tnasono[4,5-dlnnpnmmnann-3-un)tetTparmapodypan-3-mnjayerara

0
S NH
0 |
O;\O :<N N)\NHZ
O 0
. /O
o)
21f‘<

K cycneHsun 5-amuHo-3,6-gurngpotmnasono[4,5-dinnpumnamnH-2,7-gnuoHa (368 wr,
2,0 mmonb) B ACN (20 mn) gobasnanu BSA (1,2 mr, 6,0 mmonb). PeakyMOHHYIO CMeCb
BcTpaAxmvBanu npu 70°C B TeyeHve 0,5 yaca B armocgepe aproHa, opmupys
npo3padHbiin pacteop. [locne oxnaxigeHus pactsopa AO KOMHaTHOW Temnepatypbl
nocregosarensHo  aobasnanu [(2R,3R,5S)-2-aueTokcmn-5-(1-aLeToken-2-MeTOoKCH-
atun)TeTparnapodypax-3-nnjayetar (coeguHenme 21e, 304 wmr, 1,0 mmonb) n TMSOTf
(666 mr, 3,0 mmonb). MNocne HarpeBaHWA B yCrnoBuAX nepemeluvBaHus npu 70°C B
TeyeHne 14 yacos pacTtsoputens yaansanu in vacuo. Ocagok pasgenanu mexay EtOAc
1 HacbiweHHbIM pactsopom NaHCO; (30 mn). OpraHnyeckuin Cnon pasgensann n BOAHYHO
a3y akctparuposanu ¢ nomowpto EtOAc (30 mn) peaxabl. O6beaMHEHHbIe
OopraHu4yecKkme Ccriov npoOMbIBanM HAacCbILEHHbIM COMEBbIM pPacTBOPOM, CYLUMIM Haj
Na,SO; u koHueHTpupoBanu in vacuo, nonyyaa 320 Mr HEOYMLLEHHOro npoaykra
[(2R,3R,58)-5-(1-aueToKcn-2-MeTOKCU-3TNNM)-2-(5-aMuHO-2,7-anokco-6 H-tnasonol4,5-
dinupumngunn-3-unyteTparngpodypan-3-mnjaderatra  (coeguHeHue  21f),  KOTOpbIA
ucnonb3oBanu Ha cnegytowem stane 6e3 ounctkn. MS Habntog. (ESI) [(M-H)T]: 427.

[MonyuyeHwne 5-amnHo-3-[(2R,3R,5S)-3-ruapokcn-5-(1-rug pokcun-2-MmeTokCn-

atun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dInupuMnanH-2,7-4noHa

0
S NH
e
OH :<N N)\NHz
/OJ\(\OJ

‘OH

21
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K pactBopy [(2R,3R,5S)-5-(1-ayeToKcn-2-MeTOoKCU-3TNN)-2-(5-aM1HO-2, 7-4NOKCO-
6H-Tnasono[4,5-dlnnpnmmnann-3-un)tetparugpodypaH-3-unjayetara (coeguHeHne 21f,
nony4yeH paHee) B metraHone (25 mn) gobasnanum K,CO; (272 mr, 2 mmone). Nocne
BCTPSAXMBAHUS NPW KOMHATHOW TemnepaTtype B TeyeHne 12 4acoB peakLUOHHYI CMECh
gosoaunu go pH 7-8 nytem gobasnenns HOAc (240 mr, 4 Mmonb), KOHLUEHTpUpoBanu in
vacuo 1 0CajoKk ouuanu n pasgenanu nytem npenapatusHon BOXX, nonyvas 22,6 mr
coeauHeHusa npumepa 21-A n 22,3 Mmr coeguHeHns npumepa 21-B B Buage 6enoro
TBEPAOro BeLecTsa.

Mpumep 21-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,92-5,98 (m, 1H), 4,92-4,95
(m, 1H), 4,29-4,37 (m, 1H), 3,72-3,79 (m, 1H), 3,42-3,51 (m, 2H), 3,38 (s, 3H), 2,56-2,68
(m, 1H), 1,91-2,01 (m, 1H). MS Habniog. (ESI") [(M-H)]: 343.

Mpumep 21-B: 'H AMP (400 My, CDsOD) & ppm: 5,91-5,96 (m, 1H), 4,92-4,95
(m, 1H), 4,20-4,28 (m, 1H), 3,85-3,91 (m, 1H), 3,49-3,56 (m, 1H), 3,39-3,45 (m, 1H), 3,37
(s, 3H), 2,63-2,73 (m, 1H), 1,95-2,03 (m, 1H). MS Habntog. (ESI") [(M-H)T]: 343.

Mpumep 22
5-amuHo-3-[(2R,3R,5S)-5-(1-ruapokcnnponun)-3-metuncynbdaHun-
TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH
0
H

a
(@]
OH N | N)\

\)\Eo}
._”S
/

22

HassaHHOe coefMHeHMe NonyYany CornacHo CreayrLLen cxeme:

NH,



73

o o o
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o 0
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22e 22

MonyuyeHnune 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-
3-1n)-4-rugpokcu-teTparngpodypaH-2-mnjnponunaverara
0

0 S NH
/U\O O:<N | N)\N H,
u\@
“OH
5 22a
K pactBopy [(2R,3R,5S)-5-(1-ayeTokcmnponun)-2-(5-aMuHo-2,7-4nokco-6H-
Tnasono[4,5-dlnupumuamnH-3-unTetTparnapodypan-3-unjayerara (coegmHerne 1g, 7,0,
16,9 mmonb) B metaHone (200 mn) gobaensinn K,CO; (1,18 r, 8,5 mmonb). MNocne
BCTPSAXMBAHUS NPW KOMHATHOW TemnepaTtype B TeyeHne 12 4acoB peakLUOHHYI CMECh
10 posogunu go pH 6,0 nytem gobasnenns HOAcC (1,2 r, 17 MMONb), KOHLUEHTPUPOBanu in
vacuo 1 0CajokK ouuLani nyTemM KONoHOYHOW Xxpomarorpadun Ha cunuvkarene (aniomnpys

c nomowpto 1:2 EtOAc B netponenHom acwupe), nonyyaa 2,8 r 1-[(2S,4R,5R)-5-(5-

aMUnHo-2,7-anokco-6H-Tnasonol4,5-djnnpuMmmnanH-3-un)-4-rugpokcu-tetparnapodypaH-
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2-unlnponunayeTara (coeauHeHne 22a) B BUAE XENToro Teepaoro sewjecrtsa. MS
Habntog. (ESI) [((M-H)T: 369.
MonyuyeHune 1-[(2S,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-4-okco-teTparnapodypaH-2-mnjnponunaverara
0
o) S:EU\NH
0
/U\O :<N| N/)\
0

\)\Qj NH2

o]
5 22b
K  Bcrpaxumeaemomy  pactBopy  1-[(2S,4R,5R)-5-(5-amuHo-2,7-anokco-6H-
Tnasono[4,5-dInupuMmnamnH-3-1n)-4-rugpokcu-TtetTparugpodypax-2-unjnponunaverara
(coeanHeHune 22a, 2,8 r, 7,6 mmonb) B TI® (100 mn) pobasnanu nepuogunHaH [ecc-
MaptuHa (4,8 r, 11,3 mmonb). lMocne BCTpAXMBaHUS NpPU KOMHATHOW TemnepaTtype B
10  TeuyeHue 2 4acoB NONMYYEHHbIN PacTBOP PUNLTPOBANU U MUNLTPAT KOHUEHTPUPOBANW in
vacuo. Ocagok ounanuy nyTem KONOHOYHOW Xpomarorpadum Ha cunuvkarene (aniouvpys
¢ nomouybto 1:10 metaHona B AXM), nony4yas 2,8 r HeounweHHoro npoaykra 1-[(2S,5R)-
5-(5-amuHo-2,7-anokco-6H-tnasono[4,5-dinupumngnH- 3-1un)-4-okco-TeTparngpodypan-
2-unnponunayeTtara (coeauHexne 22b). MS Habnioa. (ESI) [(M-H)]: 367.
15 Monyuyernune 1-[(2S,4S,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinupmumngnH-

3-1n)-4-rugpokcu-teTparngpodypaH-2-mnjnponunaverara
0
0 S NH
e
)J\ O N N)\N H,
(o)

AR

OH
22¢

K BCTPSXMBAEMOMY pactsopy 1-[(2S,5R)-5-(5-amunHo-2,7-gunokco-6 H-

Tnasono[4,5-dInupuMmnamnH-3-un)-4-okco-TeTparmgpodypan-2-mnjnponunaverara
20  (coeauHeHuwe 22b, 2,8 r, 7,6 mmone) B TI® (50 mn) gobasnanu nutua Tpu-mpem-
oytokcnaniomuHna rmapug (1 M B TI®, 15 mn, 15 mmone). [locne BCTpAXMBaHUS Npu
KOMHarHOW Temnepatype B Te4YeHWe 2 4acoB [MOMyYEHHbIA pPacTBOp racunu
HacbIweHHbIM pactsopom NH4Cl v counbtposanu. dunetpaT KOHUEHTPUPOBanM in vacuo
N 0CafoK ouyuanu NyTem KOMOHOYHOW xpomarorpadum Ha cunukarene (anouvpys C

25 nomoweto 1:10 metaHona B OXM), nonydaa 1,76 r HeouduwleHHOro npoaykra 1-
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[(2S,4S,5R)-5-(5-amunHo-2,7-anokco-6 H-tnasonol4,5-adlnupnmuaunn-3-mn)-4-ru s pokcu-
TeTparngpodypaHn-2-mnjnponunadetara (coeguHeHme 22c¢). MS Habnioa. (ESI) [(M-H):
369. (Cm. Tempahedron 1984, 40, 125-135).
Monyuyernune 1-[(2S,4S,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinupmumngnH-
5  3-un)-4-(TpubTopMeETUNCYNbGOHUIOKCU)TETParna podypaH-2-unjnponunaderara
0

o] S NH
/U\ o O:<N | N)\N H,
vﬂ
oTf
22d
K  BcrtpaxvBaemomy  pacteopy  1-[(2S,4S,5R)-5-(5-amuHo-2,7-gunokco-6H-
Tnasono[4,5-dInupuMuamnH-3-1n)-4-rugpokcu-TtetTparugpodypax-2-unjnponunaverara
(coeaunHeHnune 22¢, 1,76 1, 0,46 mmonb) B OXM (30 mn) gobSasnsanu nupuauvH (154 wr, 1,9
10 mmonb) u TpudTOpPMETAHCYNb(OHOBLIA aHruapug (197 wmr, 0,7 mmonb). [locne
BCTPSIXMBAHNA MNPV KOMHaTHOW TemnepaTtype B TeYeHMe 2 4yacoB MOMNyYEeHHbIA pacTBop
NpoMmbiBanu BOAOW, HACbIWEHHbIM COMEBbIM pacTBopomM, cywmnu Hag Na,SO,.
OpraHu4eckumn Cron KOHLUEHTPUPOBanu in vacuo N 0CajoK ouuLann nytem KOrOHOYHOM
xpomarorpachumn Ha cunukarene (anoupys ¢ nomowpto 1:10 EtOAc B netponenHom
15  adwupe), nonyyaa 420 wmr 1-[(2S,4S,5R)-5-(5-amuHo-2,7-anokco-6H-Tnasono[4,5-
dlnnpumMmnann-3-un)-4-(TpudhTopmeTUncynbMOoHMNOKCH)TETParngpodypan-2-
unjnponunayetara (coeamHerne 22d). MS nabnioa. (ESI) [(M-H)]: 502.
MonyuyeHnune 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-
3-un)-4-metuncynetaHnn-TeTparugpodypaH-2-mnjnponunauerara

o)
o S NH
o= |
/U\O ;/N N/)\NHZ

A
/

20 22e¢
K  BcrtpaxvBaemomy  pacteopy  1-[(2S,4S,5R)-5-(5-amuHo-2,7-gunokco-6H-
Tnasono[4,5-dlnupumuamnH-3-mn)-4-(TpnTopmeTnncynbOHUNOKCU) TETparnapodypaH-
2-vnjnponunauetara (coeauHeHne 22d, 420 wmr, 0,83 mmonb) B OMOPA (7 mn)

gobasnanu HaTtpusi TuomeTokcua (84 wr, 1,2 mmonb). [locne BCTpsSIXMBaHUS npu
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KOMHaTHOW TemnepaType B Te4YeHMe 2 4acoB MOMYYEHHbIN pacTBOp pasBoagunn ¢
nomoLbto EtOAC, npomMbiBany HacbIWeHHbIM COMNEBbIM pacTBopoMm, cyumnn Hag Na,SO,
N KOHUEHTpMpOBaNu in vacuo, nonyyasa HeouuweHHbin npoaykt 1-[(2S,4R,5R)-5-(5-
aMUHO-2,7-aN0KCO-6H-Tnasono[4,5-dnmpnmmnann-3-mn)-4-
MeTuncynbdaHmnTeTparngpodypan-2-unjnponunayetar (coeamHeHne 22€), KOTOopbIn
ncnonb3oBanu Ha criegyrowiem atane 6e3 gononHutenbHon ounctkn. MS Habnog. (ESI)
[(M-H)]: 399.

MonyuyeHne 5-amuHo-3-[(2R,3R,5S)-5-(1-rmgpokcnnponun)-3-meTuncynbdaHun-
TeTparugpodypan-2-nnl-6H-tnasono4,5-dnMpuMmnanH-2,7-auoHa

0]

NH
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o= [ _
OH N N
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K pacteopy 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-

NH,

3-un)-4-metuncynetannn-teTparugpodypaH-2-unjnponunaverara (coeaunHeHne 22e,
200 wr, 0,5 mmonb) B meTaHone (25 mn) gobasnanu K,CO; (272 mr, 2 mmonb). MNocne
BCTPSAXMBAHUS NPW KOMHATHOW TemnepaTtype B TeyeHne 12 4acoB peakLUOHHYI CMECh
gosoaunu go pH 7,0 nytem gobasneHmns HOAc (120 mr, 2 MmMOnb), KOHLUEHTpUpoBanu in
vacuo N 0CafoKk odnwanu n pasgensanu nytem npenapatmsHon BSXKX, nonyvas 4,7 mr
coeauHeHua npumepa 22-A n 1,8 mMr coeauHeHus npumepa 22-B B Buge 6enoro
TBEPAOro BeLecTsa.

Mpumep 22-A: 'H AMP (400 My, CD;OD) & ppm: 6,09-6,16 (m, 1H), 4,09-4,16
(m, 1H), 3,97-4,06 (m, 1H), 3,47-3,57 (m, 1H), 2,61-2,72 (m, 1H), 2,13 (s, 3H), 1,95-2,06
(m, 1H), 1,41-1,61 (m, 2H), 1,01 (t, J = 7,2Hz, 3H). MS nabntoa. (ESI") [(M-H)]: 357.

Mpumep 22-B: 'H AMP (400 My, CDsOD) & ppm: 6,05-6,12 (m, 1H), 4,01-4,11
(m, 2H), 3,65-3,74 (m, 1H), 2,67-2,78 (m, 1H), 2,12 (s, 3H), 1,98-2,05 (m, 1H), 1,52-1,65
(m, 1H), 1,31-1,47 (m, 1H), 1,01 (t, J = 7,2Hz, 3H). MS nabntoa. (ESI") [(M-H)]: 357.

Mpumep 23
5-amuHo-3-[(2R,3R,5S)-3-a3ngo-5-(1-rngpokcmnponun)tetparngpodypax-2-nnj-

6H-Tnasono[4,5-dnnpuMmnanH-2,7-UoH
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23

HasBaHHOe coeguHeHMe nony4vyanu no aHanoruM ¢ npuMepom 22, UCMOonb3ys
HaTtpua asug BMECTO Hatpusa Tuometokcuga. CoeauHeHne npumepa 23 ounwanu u
pasgenann nytem npenapatmBHon BOXKX, nonyuas coeguHeHue npumepa 23-A U

5  coepuHeHune npumepa 23-B B Buae 6enoro Teepaoro sewecTsa.

Mpumep 23-A: 'H AMP (400 MI'y, CD,OD) & ppm: 5,93-5,99 (m, 1H), 4,95-5,00
(m, 1H), 4,06-4,14 (m, 1H), 3,47-3,55 (m, 1H), 2,63-2,75 (m, 1H), 2,03-2,12 (m, 1H),
1,51-1,61 (m, 1H), 1,43-1,51 (m, 1H), 1,01 (t, J = 7,40 Hz, 3H). MS nabnioa. (ESI") [(M-
H)1: 352.

10 Mpumep 23-B: 'H AMP (400 MI'y, CD,OD) & ppm: 5,92-5,97 (m, 1H), 4,94-4,98
(m, 1H), 4,02-4,10 (m, 1H), 3,62-3,68 (m, 1H), 2,72-2,80 (m, 1H), 2,06-2,15 (m, 1H),
1,53-1,68 (m, 1H), 1,33-1,45 (m, 1H), 1,00 (t, J = 7,40 Hz, 3H). MS nabnioa. (ESI") [(M-
H)1: 352.

15 Mpumep 24
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcuannun)retTparnapodypaH-2-
un]-6H-tnasono[4,5-dlnMpuMnUAnH-2,7-4MOH
O
NH

s
o= |
OH N N
)
OH

24

HasaHHOe coeguHeHvWe nonyyany Mo aHanorum ¢ npumepom 1, Ucnonb3ys

NH,

20  atTvneHmarHua G6pomug BmecTo atunmarHusa. CoeguHeHve npumepa 24 ouvwanu u
pasgenann nytem npenapatmBHon BOXKX, nonyyas coeguHeHue npumepa 24-A wu

coeauHeHune npumepa 24-B B Buage 6enoro TBepaoro BewecTaa.
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Mpumep 24-A: 'H SIMP (400 My, CD,OD) & ppm: 5,96-6,01 (m, 1H), 5,86-5,96

(m, 1H), 5,33-5.43 (m, 1H), 5,16-5,22 (m, 1H), 4,91-4,95 (m, 1H), 4,16-4,23 (m, 1H),

4,09-4,16 (m, 1H), 2,53-2,63 (m, 1H), 1,87-1,95 (m, 1H). MS Habnioa. (ESI) [(M-H)]: 357.

Mpumep 24-B: 'H SIMP (400 My, CD;OD) & ppm: 5,93-5,95 (m, 1H), 5,84-5,92

5 (m, 1H), 5,37 (td, J = 1,76, 17,32 Hz, 1H), 5,17-5,23 (m, 1H), 4,93-4,99 (m, 1H), 4,29 (br.

s., 1H), 4,22 (d, J = 4,52 Hz, 1H), 2,57-2,68 (m, 1H), 1,88-1,98 (m, 1H). MS Habnioa.
(ESI) [(M-H)]: 357.

Mpumep 25
10 5-amuHo-3-((2R,3R,5S)-3-a3ngo-5-((S)-1-rugpokcnatnn)TeTparngpodypan-2-
untmnasono[4,5-dinupumngnn-2,7(3H,6H)-gnoH
O
NH

s
o= || _
OH N- >N

*{J
’/N 3

25

HassaHHOe coefMHeHMe NonyYany CornacHo CreayrLLen cxeme:

NH,
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25 25
[MonyuyeHwne (2R,3S,5R)-5-[[mpem-

oyTun(aunderun)cununjokcnmeTtunjretparugpodypaH-2,3,4-tpuona

HO OH

25a
K BcTpsixusaemomy pactesopy D-apabuHosbl (50 r, 0,33 monb) B8 AM®PA (500 mn)
aobasnanu umngason (45 r, 0,66 mone) U mpem-oyTnnxnopaudenuncmnad (109 r, 0,4
mMonb). [locne BCTpsIXMBaHMS MPW KOMHAaTHOW TeEMnepaTtype B TevyeHne 2 4acoB

MonyYeHHbIn pacteop passogunu ¢ nomowpio EtOAc (2000 mn), npombiBanv BOAOW,
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HaCbIWLEHHbIM COMeBbIM pacTBopoM M cywunu Hag Na,SO,. OpraHnyeckun cnon
KOHLEHTPpUpOBanu in vacuo n 0CagoK oYuLLani nyTem KOMOHOYHOW Xpomartorpadumn Ha
cvnukarene (anoupysa ¢ nomowbio 1:11 EtOAc B netponenHom acumpe), nonydaa 33 r
(2R,3S8,5R)-5-[[mpem-6yTnn(andpenun)cununjokcnmetnnlretparungpodypan-2,3,4-
Tpuona (coeguHeHune 25a).

CoeauHenme 25a: 'H AMP (400 MI'y, CDCl,) & ppm: 7,66-7,75 (m, 4H), 7,38-7,52
(m, 6H), 5,44-5,50 (m, 1H), 4,30 (d, J = 1,76 Hz, 1H), 4,25 (m, 1H), 4,09 (m, 1H), 3,93-
4,00 (m, 1H), 3,84-3,89 (m, 1H), 3,74-3,78 (m, 1H), 1,02-1,09 (m, 9H).

[MonyuyeHwne (3aS,5R,6aS)-5-[[mpem-6yTun(andenun)cunun]okcumeTnnl-2,2-

anmeTun-3a,5,6,6a-tetparngpodypo[2,3-d][1,3]anokcon-6-ona

TBDPS_ 0
O/\Q-O

HO 0

25b

K BCTPSIXMBAEMOMY pactsopy (2R,38,5R)-5-[[mpem-
oytun(aunderun)cununjokcnmeTunjretTparngpodypar-2,3,4-tpuona (coeamHeHmne 25a,
33 r, 85 mmonb) B auetoHe (250 mn) pobaensnu 2,2-gumetokcunponad (13,2 r, 127
MMOJb) N Napa-TonyoncynedoHoBYO KMCnoTy (1 r, 5,8 mmone). lNMocne BCcTpAxmMBaHUS
npu 60°C B TeuyeHMe 2 4acoB MOMYyYEHHbI pacTBop aosogunv go pH 7,0 nytem
fobasnenusa HacbiweHHoro pactsopa NaHCO; n koHueHTpuposanu in vacuo. Ocagok
oymjanM NyTem KONMOHOYHOM XpomaTtorpadum Ha cunukarene (3noupyst ¢ NOMOLLbIO
1:11 EtOAc B netponerHom 3adumpe), nonydaa 20 r (3aS,5R,6aS)-5-[[mpem-
oyTun(aunderun)cununjokcnmeTn]-2,2-aumeTtnn-3a,5,6,6a-tetparngpodypol2,3-
d][1,3]anokcon-6-ona (coeamHeHne 25b).

CoeauHenme 25b: 'H AMP (400 MI'y, CDCl,) & ppm: 7,66-7,71 (m, 4H), 7,41 (d, J
= 7,78 Hz, 6H), 5,87-5,93 (m, 1H), 4,55-4,60 (m, 1H), 4,42-4,49 (m, 1H), 4,04-4,10 (m,
1H), 3,80-3,89 (m, 2H), 1,35 (s, 3H), 1,31 (s, 3H), 1,09 (s, 9H).

[MonyuyeHwne [(3aS,5R,6aS)-5-[[mpem-6yTun(gndenun)cunun]okcumeTnnl-2,2-
anmeTun-3a,5,6,6a-tetparmngpodypol2,3-d][1,3]anokcon-6-nnjokcn-eHoKcK-

MeTaHTUOHa
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25¢c

K pacteopy (3aS,5R,6aS)-5-[[mpem-6yTun(anderHmnn)cmnmun]okcumeTun]-2,2-
anveTun-3a,5,6,6a-tetparngpodypo[2,3-d][1,3]anokcon-6-ona (coeanHeHne 25b, 23 r,
50 mmonb) B XM (200 mn) gobasnsanu O-dennnxnopmetanTunoar (10,3 r, 60 mmonb) n
nupuamH (7,9 r, 100 mmone) B XM. lNMocne BCTpsiXMBaHMA NMPU KOMHATHOW Temneparype
B T€YEHME HOYM MOMNYYEHHY CMECb MPOMbIBANMN HAacCbILEHHbIM COMEBbIM PacTBOPOM,
cywunn Hag Na,SO, u koHueHTpupoBanu in vacuo. Ocagok ouuwanu nyTem
KONMOHOYHOW XpomaTorpacdum Ha cunukarene (anouvpya ¢ nomowpto 0-30% EtOAC B
neTponenHoOMm apupe), nonyvas 20 r [(3aS,5R,6aS)-5-[[mpem-
oyTun(aunderun)cununjokcnmeTn]-2,2-aumeTtnn-3a,5,6,6a-teTparngpodypol[2,3-
d][1,3]anokcon-6-nnjokcuteHoKCMMeTaHTUoHa (coeguHenne 25c¢). MS Habnoa. (ESIT)
[(M+NH4)™: 582.

[MonyuyeHwne [(3aS,55,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-

d|[1,3]anokcon-5-unjmetokcn-mpem-6ytunanceHuncmnnana

TBDPS _ o)

0]

25d

K pactBopy [(3aS,5R,6aS)-5-[[mpem-6yTun(anderHnn)cmnmun]okcumeTun]-2,2-
anveTun-3a,5,6,6a-tetparmngpodypo[2,3-d][1,3]anokcon-6-mnjokcnpeHoKCMMeTaHTUOHA
(coegnHeHne 25¢, 17 1, 30 wmmonb) B Tonyome (150 wmn) pobasnanu
Tpu(TpUmMeTUncMnun)cunan(16,4 r, 66 mmons) 1 asogunsobyTupoHutpun (98 wmr, 0,6
MMOnb), cMech Harpesanu npu 130°C B atMocepe asoTa B TedeHue 3 vyacos. NMocne
3aBEPLUEHNST peakymn pPeakUMOHHYKD CMECb KOHLEHTPUPOBanM in vacuo u 0cajok
oymjanM NyTem KONMOHOYHOM XpomaTtorpadum Ha cunukarene (3noupyst ¢ NOMOLLbIO
1:10 EtOAc B netponevHom 3adupe), nonydaa 11 r [(3aS,5S,6aS)-2,2-aumeTun-
3a,5,6,6a-Tetparngpocypo[2,3-d][1,3]anokcon-5-nn]metTokcu-mpem-

oytunandeHmncunana (coegmHeHmne 25d).
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CoeauHenme 25d: 'H AMP (400 MI'y, CDCls) & ppm: 7,70 (qd, J = 1,89, 5,87 Hz,
4H), 7,37-7,46 (m, 6H), 5,78-5,83 (m, 1H), 4,72-4,78 (m, 1H), 4,27-4,35 (m, 1H), 3,84 (d,
J=6,78 Hz, 2H), 2,25-2,33 (m, 1H), 2,13-2,19 (m, 1H), 1,35 (s, 3H), 1,30 (s, 3H), 1,08 (s,
9H).

[MonyuyeHwne [(3aS,55,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unjmetaHona

HO/\LOZ__Q
A
25e

K pacTBopy [(3aS,55,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unjmetokcn-mpem-oytunandeHuncnnana (coeguHeHne 25d, 11 r,
26,6 mmonk) B TI® (100 mn) gobasnsann pacteop TBAF (1M B TI®, 6 mn, 6 Mmonb) B
YyCNoBusX nepemelunBaHms. [locne BCTpAXMBaHWS MPUM KOMHaTHOW Temneparype B
TeyeHne 4 YyacoB peakuMOHHbIN pacTBOP NPOMbIBaNM HacbiweHHbIM pacteopom NH,CI,
cywunun Hag Na,SO,, KOHLEHTPMpPOBaNu in vacuo n 0CagoK ovmLLani nyTem KOroHOYHOM
xpomarorpachumn Ha cunukarene (anovpys ¢ nomowpio 1:2 EtOAC B netponenHom
acupe), nonyyaa 5.8 r [(3aS,5S,6aS5)-2,2-aumeTun-3a,5,6,6a-tetparngpodypol2,3-
d][1,3]anokcon-5-unjmetaHona (coeauHenmne 25e).

CoeauHenme 25e: 'H AMP (400 MI'y, CDCls) & ppm: 5,81-5,89 (m, 1H), 4,75-4,83
(m, 1H), 4,32-4,41 (m, 1H), 3,81-3,91 (m, 1H), 3,60-3,70 (m, 1H), 2,21-2,28 (m, 1H),
1,97-2,09 (m, 1H), 1,57-1,59 (s, 6H).

[MonyuyeHwne (3aS,5S,6aS)-2,2-aumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d|[1,3]anokcon-5-kapbanbaervga
0
| 0
H 0
O)T
25f

K BCTPAXUBAEMOMY pacTsopy [(3aS,58,6aS)-2,2-aumeTun-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcon-5-nnijmetaHona (coeguHenmne 25e, 2r, 11,5 mmons)
B TI® (20 mn) pobaensinn nepuogunHaH Hecc-MaptuHa (7,2 r, 17,2 mmoneb). lMocne
BCTPAXMBAHUS MPU KOMHATHOW TeMnepaTtype B TEYEHME 2 4acOB MOMYYEHHbIA pacTBOp
dunbTpoBann 1 unbTpaTt KOHUEHTpupoBanu in vacuo. Ocafok ounwanu nyTem

KONMOHOYHOW XpomaTtorpadum Ha cunukarene (anovpys ¢ nomouwbio 1:3 EtOAc B
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netponervHom 3acdupe), nonydaa 1,2 r (3a§,55,6aS)-2,2-gumetnn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3]lanokcon-5-kapbanbaernga (coeguHerne 25f). MS Habniog.
(ESI™) [(M+NH,)'T: 190.

[MonyuyeHwne 1-[(3aS,58,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-unjataHona

OH

O

BN

259

K pacTsopy (3aS,5S,6aS)-2,2-aumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-
d][1,3]anokcon-5-kapbanbaernaa (coeguHenne 25f, 800 mr, 1 mmone) B TID (20 mn)
aobasnaAnu metunmardua 6pomug (2M B TI®, 0,7 mn, 1,4 mmons) npu -20°C B
atmoccepe aproHa. Mocne BcTpsaxvBaHusa npu -20°C B TeyeHne 20 4acoB peakuyuio
racunu HacbiweHHbim pactsopom NHCl, Tpu pasa akctparuposanu ¢ nomouypto EtOAC
(30 mn). OpraHunyeckne crnon oBbEAUHANN N KOHUEHTpUpoBanu in vacuo, nonyyas 400
mr HEOUULLEHHOrO npoaykra 1-[(3aS,5S,6aS)-2,2-aumeTnn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3lanokcon-5-nnjataHona  (coeamHeHne  25¢), KOTOPLIN
“cnonb3oBanuy Ha cregytowem aTane 6e3 4ononHUTenNsHoM ounctkn. MS Habnog. (ESI™)
[((M+NH,)™]: 206.

[MonyuyeHwne 1-[(3aS,58,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-

d|[1,3]anokcon-5-nnjaTunbeHsoara

OBz

O

S

25h

K OXNaxkaeHHOMY pacTtsopy 1-[(3aS,5S,6a8)-2,2-aumeTnn-3a,5,6,6a-
TeTparugpodypol[2,3-d][1,3]anokcon-5-nnjataHona (coeaunHeHne 25g, 200 wmr, 1,06
Mmonb) B AXM (8 mn) gobasnsann 6ensonnxnopug (178 mr, 1,28 mmons) n DMAP (259
Mr, 2 mmonb). lMocne pobaBneHust CMecb CorpeBann ecTeCTBeHHbIM oBpasom Ao
KOMHaTHOW Temneparypbl U BCTPAXUBaNW Npu KOMHaTHON TemMneparype B TEYEHNE HOUMW.
MonyyeHHyto cmecb passogmnn c¢ nomowpio EtOAC 1 npombiBanu HacCbIWEHHBIM
BogHbiM pactBopom NH,Cl. OpraHuyeckun cnon cywmnu Hag Na,SO, n

KOHUeHTpupoBanu in vacuo. Ocagok ounwany nyTem KONOHOYHOW xXpomarorpadum Ha
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cvnukarene (anoupys ¢ nomowbio 1:3 EtOAc B netponenHom acumpe), nonydas 170 mr
1-[(3aS,5S,6aS)-2,2-aumeTun-3a,5,6,6a-tetparngpodypo[2,3-d][1,3]anokcon-5-
unjatunbeHsoara (coegmHenme 25h).

CoeauHenmne 25h: 'H AMP (400 My, CDCls) & ppm: 8,05 (s, 2H), 7,56-7,63 (m,
1H), 7,46 (s, 2H), 5,85 (d, J = 4,02 Hz, 1H), 5,38-5,52 (m, 1H), 4,73-4,83 (m, 1H), 4,13-
4,25 (m, 1H), 2,22 (d, J = 4,77 Hz, 2H), 1,62 (s, 3H), 1,46 (d, J = 6,27 Hz, 3H), 1,34 (s,
3H).

[MonyuyeHwne 1-[(28S,4 S)-4-rnapokcn-5-meTokeu-TeTparnapodypan-2-
unjatunbeHsoara
OBz
o /
O
OH
25i

PacTteop 1-[(3aS,58,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-

d|[1,3]anokcon-5-unjatunbeHsoarta (coeguHenmne 25h, 170 mr, 18 mmonb) B pacTeope
HCI (0,1 H B MeOH, 3 mn) BCTpsaxuBanu npn KOMHaTHOW Temneparype B TEeYEHME HOUN.
Mony4YeHHy0 CMeCb HEWTpanusoBany amMOHMWS MMAPOKCUMAOM M KOHLUEHTPUpOBanu in
vacuo. Ocapok cycneHguposanu B FEtOAc wn 3atrem dwunbTpoBanu, dQuneTtpar
KOHLEeHTpupoBsanu in vacuo, nonydaa 148 mr HeouuweHHoro npoaykta 1-[(2S,4S)-4-
rMapoKcu-5-meTokcu-teTparngpodypan-2-mnjatunbeHsoara (coegnHeHne 25i), kKoTopbin
1cnonb3oBanu Ha creaytollem atane Hanpamyto. MS Ha6niog. (ESI™) [((M+H)']: 267.
[MonyuyeHwne 1-[(2S,4S)-5-meTokcn-4-

(TpudpTopmeTuncynboHnnokcn)TeTparngpodypan-2-mnjatunbeHsoara

OBz
o /
@)
OTf
25i
K pacTBopy 1-[(2S,4 S)-4-rngpokcu-5-meTokCu-TeTparnapodypan-2-

unjatunbeHsoara (coegnHeHne 25i, 483 mr) n DMAP (885 wmr, 7,3 mmonb) B XM (20 mn)
Ao6aBnAnyM TpUTOPMETaHCYNbOHOBLIN aHrugpug (665 mr, 2,36 mmonb) npu 0°C.
[Mocne BCTpsSIXMBAHUS MPU KOMHATHOW Temnepartype B TedeHue 0,5 yacoB peakyuio

racunu HacbiweHHbim pacteopom NaHCO,; wn akctparuposanu [OXM Tpu pasa.
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OpraHnyeckme crnion obbeauHanu, cywmnmn Hag Na,SO,4 1 KOHUEHTPMPOBAanuU in vacuo,
nonyvas 740 Mr HEeOouYNLLIEHHOro npoaykra 1-[(2S,4S)-5-meTOKCK-4-
(TpudpTopmeTUncynboHnnoken)TeTparngpodypan-2-unjatunbeHsoara  (coeguMHeHue
25j) B BMAE Macna, KOTOPOE UCMOnbL3oBanM Ha cnejywwem aTtane Hanpsmyto 06es
AOMNONHWUTENbHOM ouncTkn. MS Habntog. (ESIY) [(M+H)*]: 400.

[MonyuyeHwne 1-[(2S,4R)-4-a3ungo-5-metokcn-tetTparnapodypaH-2-

unjatunbeHsoara

OBz

K pacTsopy 1-[(2S,4S)-5-meToken-4-
(TpudpTopmeTUncynboHnnoken)TeTparngpodypan-2-unjatunbeHsoara  (coeguMHeHue
25j, 400 wr, 1 mmonb) B AM®A (2 mn) gobasnanu Hatpus asug, (65 wvr, 1,05 mmonk) npn
KOMHarHOW Temnepatype W CMeCb BCTpPAXUBaNM MNpU KOMHaTHOW TemnepaTtype B
TeyeHne 16 vacoB. PeakuymoHHylo cmecb pasgensnu wmexay EtOAc n H,0,
OpraHn4eckun Cror pasgensini U BOAHbIA CNOW ABaxabl 3KCTpParnpoBanu ¢ NOMOLLBLO
EtOAc. OpraHnyeckne cnonm o6beAMHANKW, NPOMbIBANM HAaCbIWEHHbIM CONEBbIM
pactsopom, cywmnu Haa Na,SO, n koHueHTpupoBanu in vacuo, nonydas 600 mr
HEOYULLEHHOrO npoaykra 1-[(2S,4R)-4-a3ngo-5-meTokeu-teTparngpodpypax-2-
unjatunbeHsoara (coegmHeHme 25K), KOTOpbIA UCMONb30Banu Ha crnegytowem atane 6e3
LOMOMHUTENbHON OYNCTKM.

MonyuyeHnune 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-

3-un)-4-asngo-teTparngpodypan-2-unjsTunbeHsoara

0
o._ _S
OBz YN‘_Z/(NH
o N;<
/ NH,
o,
251
K cycneHsun 5-amuHo-3,6-gurngpotmnasono[4,5-dinnpumnamnH-2,7-gnuoHa (186 wr,
1 mmonb) B ACN (10 mn) aobasnann BSA (630 mr, 3 mmonb). 3atrem nonyyYeHHyo

peakUMoHHY cmecb BCTpaxmuBanu npu 70°C B atMoctepe aproHa B TeveHue 0,5 yaca,

cbopmMupyst Mpo3padHbii  pacTBop. [locre oxnaxaeHus pacteBopa A0 KOMHAaTHOW
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TemMnepartypsbl nocrneaoBaTeribHoO gobasnanu 1-[(2S,4R)-4-a3ungo-5-meTokcu-
TeTparngpodypaHn-2-mnjatunbensoat (coeamHerne 25k, 300 mr, 1,0 mmone) n TMSOTf
(1,15 r, 5 mmonb). Mocne HarpeBaHua npu 70°C B TeuyeHue 14 yacoB pacTBOPUTEMb
yaananu in vacuo. Ocagok pasgenanu mexay EtOAC n HacbiweHHbIM pacTBOpPOM
NaHCO; (30 wmn). OpraHunyeckun Ccrnion pasgenann wn BOAHYK a3y ABaabl
akcTparuposanu ¢ nomowbio EtOAc (30 mn). OBbegunHeHHble OpraHnveckue crnowv
NPOMbIBaNM  HaCbIWEHHbIM  CONeBbIM  pacTBopoM, cywmnn  Hag NaSO; wu
KOHLeHTpupoBanu in vacuo, nonyyasa 600 mr HeounweHHoro npogykta 1-[(2S,4R,5R)-5-
(5-amunHo-2,7-pnokco-6 H-tnasono[4,5-dinnpmumunamnH-3-un)-4-asngo-tetparnapodypan-2-
unlatunbeHsoara (coeanHeHne 25l), KOTOpbIA UCMOML30OBaNKM Ha crneayowem atane 6e3
AOMNOMHWUTENBHOW ouncTkU. MS Habntog. (ESIY) [(M+H)']: 442.

Mony4yeHne 5-amnHo-3-[(2R,3R,5S)-3-a3ngo-5-(1-

rmapokcmnaTunTeTparnapodypan-2-unl-6H-tnasono[4,5-dinupuMnanH-2, 7-guoHa

0.__S o
aodha
NH,
N
25
K pacteopy 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-
3-un)-4-asngo-teTparngpodypan-2-unjotunbeHsoara (coegmHeHne 251, 600 wr,
HeouuweHHoe) B MeOH (8 mn) pgobasnanm K,CO; (187 wr, 1,4 mmonb). [locne
BCTPSAXMBAHUS MPU KOMHATHOW TemnepaType B TeYEeHWe 5 4acoB peakuMOHHYI CMeChb
KOHLIEHTPUPOBAnW in vacuo 1 0cagok odnwanu nytem npenapatusHon BOXKX, nonyyas
30 mr 5-amuHo-3-[(2R,3R,5S)-3-a3npo-5-(1-rmgpokcmatmn)terparnapodypan-2-nnl-6 H-
Tnasono[4,5-dnupumnaunn-2,7-gnoHa (Mpumep 25) B Buge 6enoro Tsepaoro BewecTsa.
Mpumep 25: "H AMP (400 My, de-AMCO) & ppm: 11,26 (s, 1H), 6,96 (br. s., 2H),
5,76 (d, J= 3,3 Hz, 1H), 5,03 (dt, /= 7,4, 2,8 Hz, 1H), 4,71 (d, J = 5,0 Hz, 1H), 3,80 (dt,
J=9,2, 6,1 Hz, 1H), 3,57-3,67 (m, 1H), 2,563-2,68 (m, 1H), 2,04 (ddd, J = 13,2, 6,0, 2,6
Hz, 1H), 1,05 (d, J = 6,3 Hz, 3H). MS Habntog. (ESI") [(M-H)7]: 338.

Mpumep 26
3-[(2R,3R,5S)-3-annnn-5-(1-rngpokcmnponun)Tetparnapodypax-2-mnj-5-ammHo-

6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UoH
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HassaHHOe coefMHeHMe Nonyyany CornacHo CreayrLlen cxeme:
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[MonyuyeHwne 1-[(3aR,5S,6aR)-2,2-gumeTnn-3a,5,6,6a-Tetparngpodypo[2,3-

d][1,3]anokcon-5-unjnponunbeHsoara

OBz

26a

K BcTpsxvBaemomy pactBopy HeouuweHHoro 1-[(3aR,5S,6aR)-2,2-gumeTtun-

3a,5,6,6a-tetparngpocypo[2,3-d][1,3]anokcon-5-unjnponaH-1-ona (coeguHeHne 1e,
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8,08 r, 40,0 mmonb) u nupuamHa (16,1 mn, 200 mmonk) B XM no kannsm gobasnanm
6ensounxnopug (5,0 mn, 43,0 mmonb) npu 0°C. Mocne aoGaBneHUs CMecb corpesBani
4O KOMHAaTHOW TemnepaTtypbl U BCTPAXMBaNM Npyv KOMHaTHOW TeMnepaType B Te4yeHue
Houw. Mony4yeHHyo cMecb NpombiBanM 1 H CONAHOW KMCIOTOW, HaCbIWEHHbIM COMEBbIM
pactsopom, cywmnu Hag Na,SO,4 1 KoHUeHTpuposanu in vacuo. Ocagok ovnanu nytem
KONMOHOYHOW XpomaTtorpadum Ha cunukarene (anovpys ¢ nomouwbio 1:3 EtOAc B
netponervHom 3adupe), nonyyaa 6,86 r 1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3lanokcon-5-nnjnponnnbeHsoara (coeguHeHne 26a).

Monyuenune 1-[(2S,4R)-4,5-anauetokcuteTtparngpodypaH-2-mnjnponnunbeHsoaTta

26b

K BCTPSAXUBaEMOMY pactsopy 1-[(3aR,5S,6aR)-2,2-gumeTtnn-3a,5,6,6a-
TeTparngpodypo[2,3-d][1,3lanokcon-5-nnjnponunbeHsoarta (coeamHeHne 26a, 6,73 T,
22,0 MMOrmb) N aHrMgpuga ykCycHon kmcnotbl (11 mn) B yKCyCHOW kucrote (44 mn) n
xnopodhopme (11 mn) no kannsm o6aBnsnN KOHUEHTPUPOBAHHYIO CEPHYIO kucnoTy (200
MKn). MNocne BCTPSIXMBaHMSA NPWY KOMHATHOWM TEMMEpaType B TEYEHMNE HOYM MOMYYEHHYIO
cmechb passogunu ¢ nomoubio EtOAc (100 mn) u Tpu pasa npombiBany HacbiLWEHHbIM
BogHbIM pactsopom NaHCO; (100 mn). O6befnHEHHbIE OpraHUYeckMe Crnowu CyLunnu
Hag Na,SO, n koHueHTpupoBanu in vacuo. Ocagok ouvjany nyTemM KONTOHOYHOW
xpomarorpacumn Ha cunukarene (antoupysa ¢ nomowpo EtOAC B neTponenHom acumpe ot
1:20 po 1:10), nonydas 5,1 r 1-[(2S,4R)-4,5-anayetokcuterparnapodypaH-2-
unjnponunbeHsoara (coegmnHeHne 26b) B Buae BA3KOro macna.

Monyuenne 1-[(2S,4R,5R)-4-ayetokcn-5-(5-ammHo-2,7-guokco-6 H-tnasonol4,5-
dinupumngunn-3-unyteTparngpodypan-2-mnjnponmnéeHsoarta

o}

S NH
O=< | )\
OBz N N/ NH,
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K cycneHaun 5-amunHo-3,6-guruapotnasono[4,5-dinupumnanH-2,7-guoHa (2,82 r,
16,8 mmonb) B ACN (100 mn) agobasnanu BSA (10,4 mn, 42 mmonb). 3aTem Nony4YeHHyo
peakUMoHHY cmecb BCTpaxmuBanu npu 70°C B atMoctepe aproHa B TeveHue 0,5 yaca,
dopmmpys npo3padHbii  pacTtBop. [locne oxnaxgeHus pactsopa A0 KOMHAaTHOM
TemnepaTypbl nocrniegoBarensHo fobasnanu 1-[(25,4R)-4,5-
AvaueTokcuteTparugpodypaH-2-unjnponunbensoar (coeguHeHne 26b, 4,9 r, 14,0
mmonb) u TMSOTf (4,7 mn, 2,3 21mmonb). [locne HarpeBaHus B yCnoBUAX
nepemewmBanma npu 70°C B TeyeHve 14 4yacoB pacTBOPUTENb yAansnu in vacuo.
Ocapok pasgenanu mexay EtOAc mn HacbiweHHbim pactBopom NaHCO; (30 mn).
OpraHuyeckun crnoun pasgenann n BOAHYIO dasy akcTparuposanu ¢ nomoleto EtOAc (30
mn) asaxgbl. O6beAMHEHHbIE OpraHnyYeckne Cnov NPoMbIBany HacblLWEHHbIM COMEBbIM
pactsopom, cywmnu Hag Na,SOy4 1 KoHUeHTpupoBanu in vacuo. Ocagok ovmanu nytem
KONOHOYHOM Xxpomartorpadmm Ha cunukarene (antompys ¢ nomowbto 1:200 metaHona B
OXM), nonyyas 5,27 r HeounwjeHHoro npoaykta 1-[(2S,4R,5R)-4-ayeTokcn-5-(5-ammHo-
2,7-Anokco-6H-tnasono4,5-dinpumnann-3-mn)TetTparngpodypaH-2-
unjnponunbeHsoarta (coeanHeHne 26c¢) B BMAE CBETMO-XKENTOrO0 TBEPAOro BELLECTBA.
MS Habnoa. (ESIY) [((M+H)"]: 475.

MonyuyeHnune 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-
3-un)-4-rugpokcn-TeTparngpodypan-2-mnjnponunbensoara

o)

o#stNH
OBz N N)\N H,

o

“OH
26d
K pactBopy 1-[(2S,4R,5R)-4-ayetokcn-5-(5-ammHo-2,7-guokco-6H-tnasonol4,5-

dinupumngunn-3-unyteTparngpodypan-2-mnjnponunbdeHsoara (coegmHeHue 26c¢, 4,98 r,
10,5 mmonb) B meTaHone (105 mn) pobasnsanm K,CO; (1,38 r, 10,0 mmonk). MNocne
BCTPAXMBAHUS MPU KOMHaTHOW TemnepaTtype B TeyeHue 1 yaca peakuyUOHHYIO CMECb
gosogunu go pH 7,0 ¢ nomowbto HOAC (1,2 r, 20,0 MMONb), KOHLEHTPUPOBANW in vacuo
N OCajoK ouumLjany MyTeM KOMOHOYHOW Xpomartorpadum Ha cunukarene (anwoupys ¢
nomowbto 1:200 metaHona B OXM), nonyyaa 4,5 r 1-[(2S,4R,5R)-5-(5-amnHo-2,7-
ANokco-6H-Tnasonol4,5-adlnnpumMnanH-3-un)-4-rugpokcu-Tetparngpodypan-2-
unjnponunbeHsoara (coeauHeHune 26d) B BUAE XKENTO-KOPUYHEBOIO TBEPAOro BELLECTBA.
MS Habnoa. (ESIY) [((M+H)"]: 433.
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MonyuyeHnune 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-
3-un)-4-peHokcukapboTnonnokcu-teTparngpodypan-2-mnjnponmnbdeHsoara

(o]

o:<3| NH
OBz N N)\NHZ
0

'—,O _{S
av

26e

K pacteopy 1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinnpmumngnH-
3-un)-4-rugpokcu-teTparngpocypan-2-mnjnponunbensoara (coeguHeHne 26d, 4,32 r,
10,0 mmonb) B XM (60 mn) B ycnosusx nepemerumsanusa gobasnsnn DMAP (2,44 r, 20
MMmorb) n O-cbeHun xnopmetanTuoar (1,6 mn, 12,0 mmone). Nocne BCTpaAxmMBaHWUS nNpu
KOMHaTHOW Temneparype B Te4eHne 2 4acoB NOMyYE€HHbIN PacTBOP KOHLUEHTPUpoOBanu in
vacuo 1 0CcagoK ovmLanu nyTem KOrIOHOYHOW XpomaTorpadum Ha cunukarene (anovpys
¢ nomouybto EtOAC B netponenHom acoupe ot 1:10 go 1:1), nonyyaa 1,9 r 1-[(2S,4R,5R)-
5-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dinupumnanH-3-un)-4-
heHokcukapboTUonnokecu-TeTparnapodypaH-2-nnjnponunbeHsoara (CoeguHeHue 26e).
MS Habnoa. (ESIY) [((M+H)']: 569.

[MonyuyeHwne 1-[(2S,4R,5R)-4-annun-5-(5-amuHo-2,7-anokco-6H-tnasono[4,5-
dinupumngunn-3-unyteTparngpodypan-2-mnjnponmnéeHsoarta

o]

S NH
O=< | )\
0Bz N N/ NH,

0

26f

Cmecb  1-[(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasono[4,5-dlnnpmummgnH-3-
nn)-4-heHokcukapboTruonnokcu-teTparngpodypan-2-nnjnponmnéeHsoara (CoegmHeHne
26e, 1,14 r, 2,0 mmonb), 2,2-a300mucusobytmpoHmtpuna (168 mr, 1 mmomnb) wn
annun(tpnbytun)ctaHHaHa (3,08 mn, 10 mmone) B GessogHom Tonyone (15 wmn)
AEerasnpoBany ¢ NOMOLLbIO aproHa 1 3aTeM HarpeBanu B YCrOBUSIX NEPEMELLMBAHUS MPU
80°C B TeueHure 4 yacoB. [ony4YeHHy CMeCb BCTPAXMBANN C HACbILEHHbIM PAcCTBOPOM
BogHbIM NH4F npu komHaTtHOM Temnepatype B TedYeHne 2 4acoB W  ABaXAbl
akctparuposanm OXM. Ob6befuHeHHble opraHuyeckne cnou cywmnm Hag Na,SO,,

KOHLIEHTPUPOBANW in vacuo 1 0cazok ouuLany nyTem KOrOHOYHOW xpomarorpadum Ha
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cvnukarene (anoupys ¢ nomowbio 1:3 EtOAc B netponenHom acumpe), nonydas 820 mr
1-[(2S,4R,5R)-4-annun-5-(5-amuHo-2,7-gnokco-6 H-tnasono[4,5-dlnupnmuaunn-3-
unnyteTparngpodypan-2-unjnponmnbeHsoara (coegumHeHne 26f) B Buae KOPUYHEBOTO
TBepaoro sewectsa. MS Habnog. (ESIY) [((M+H)']: 457.

Monyuyenne 3-[(2R,3R,5S)-3-annun-5-(1-rugpokcmnponun)teTparngpodypan-2-
un]-5-amuHo-6H-Tnasonol[4,5-dnnpumnanH-2,7-guoHa

@]
S NH
OHO:<N | N/)\NH2

O

26

K pactBopy 1-[(2S,4R,5R)-4-annun-5-(5-amnHo-2,7-anokco-6H-tmnasono[4,5-
dinpumngunn-3-unyteTparngpodypan-2-mnjnponmnderHsoara (coeguHerHne 26f, 800 wr,
1,75 mmonb) B mMeTtaHone (25 mn) gobasnanm K,CO; (483 wmr, 3,5 mmonb). lNocne
BCTPSAXMBAHUS NPW KOMHATHOW TemnepaTtype B TeyeHne 12 4acoB peakLUOHHYI CMECh
passoaunu HacbiweHHbIM pacteopom NH4Cl n askctparnposanu OXM. OpraHudeckue
cnon obbegnHAnNM U KOHUeHTpupoBanun in vacuo. Ocajaok ouuwanu nytem
npenapaTtMBHON BOXX, nonyyas 200 Mr 3-[(2R,3R,5S)-3-annun-5-(1-
rmapokcunponun)TeTparugpodypan-2-unl-5-ammHo-6 H-tnasono[4,5-dinupumuanH-2,7-
AnoHa (coegunHeHune npumepa 26). Janee 100 Mr coegmMHeHne npumepa 26 pasgenanu
nyTeM CBEPXKPUTUYECKOW XMAKOCTHOW Xxpomatorpacdpum (SFC), nonyuas 32,0 wmr
coeauHeHusa npumepa 26-A n 30,8 mr coegunHeHns npumepa 26-B B Buage 6enoro
TBEPAOro BeLecTsa.

Mpumep 26: 'H AMP (400 MI'y, ds-AMCO) & ppm: 11,32 (br. s., 1H), 6,89 (br. s.,
2H), 5,64-5,81 (m, 2H), 4,92-5,10 (m, 2H), 4,45-4,63 (m, 1H), 3,74-3,93 (m, 1H), 3,37-
3,48 (m, 1H), 2,97-3,14 (m, 1H), 2,12-2,39 (m, 3H), 1,61-1,79 (m, 1H), 1,36-1,52 (m, 1H),
1,14-1,29 (m, 1H), 0,88 (q, J = 7,36 Hz, 3H)MS Habntoa. (ESI™) [(M+H)"]: 353.

Mpumep 26-A: 'H AMP (400 My, de-AMCO) & ppm: 11,24 (br. s., 1H), 6,87 (br.
s., 2H), 5,66-5,80 (m, 2H), 4,95-5,11 (m, 2H), 4,45 (d, J = 6,53 Hz, 1H), 3,82-3,93 (m,
1H), 3,39-3,49 (m, 1H), 2,95-3,06 (m, 1H), 2,14-2,30 (m, 3H), 1,66 (ddd, J = 4,89, 7,09,
12,11 Hz, 1H), 1,34-1,49 (m, 1H), 1,18-1,33 (m, 1H), 0,88 (t, J = 7,28 Hz, 3H). MS
Habnwog. (ESIY) [(M+H)"]: 353.

Mpumep 26-B: 'H AAMP (400 MI'y, ds-AMCO) 50ppm: 11,28 (br. s., 1H), 6,87 (br.
s., 2H), 5,65-5,79 (m, 2H), 4,92-5,10 (m, 2H), 4,57 (d, J = 4,77 Hz, 1H), 3,78 (9, /= 6,78
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Hz, 1H), 3,39-3,50 (m, 1H), 3,03-3,15 (m, 1H), 2,35 (ddd, J = 5,77, 8,66, 12,42 Hz, 1H),
2,16 (t, J = 7,15 Hz, 2H), 1,73 (td, J = 7,34, 12,42 Hz, 1H), 1,42-1,55 (m, 1H), 1,14-1,28
(m, 1H), 0,87 (t, J = 7,28 Hz, 3H). MS Habnioa. (ESI*) [(M+H)"]: 353.

Mpumep 27

CoegunHeHnne npumepa 27-A wn coeauHeHne npumepa 27-B: 5-ammHo-3-
[(2R,3R,58)-5-[(1S)-1-rngpokcunponun]-3-nponun-TeTparnapodypan-2-unl-6H-
Tnasono[4,5-dInupuMnamnH-2,7-aN0oH " 5-amunHo-3-[(2R,3R,5S5)-5-[(1R)-1-
rmapokcunponunn]-3-nponun-TeTparngpodypan-2-unl-6H-tnasono[4,5-djnnpumnamnH-2,7-
ANOH

0 0
O:<S | NH :<S | NH
0
OH N NANH2 OH N N/)\NH2

( (

n

PacteBop coeauHeHus npumepa 26-A (50 wmr, 0,15 mmonb) B MeTaHone
BcTpsixmeanu ¢ PtO, (10 mr) B atmocdepe Bogopoaa B Te4eHME 4 4acoB Npu KOMHaTHOW
TemnepaType. PeakuyuoHHylo cmecbk dunbTpoBanu anda yaaneHus PtO,. dunbTpat
KOHLEHTpUpOBann in vacuo n ocajok ouuany 1 pasgensanu nytem npenapatvBHON
B3XX, nonyyas 32,1 mr coeauHeHns npumepa 27-A B Buae 6enoro TBepaoro BeLyecTsa.

Mpumep 27-A: 'H AMP (400 My, ds-AMCO) & ppm: 10,86-11,27 (br. s, 1H),
6,81-7,00 (br. s, 2H), 5,64-5,72 (m, 1H), 4,41-4,49 (m, 1H), 3,82-3,91 (m, 1H), 2,81-2,95
(m, 1H), 2,16-2,30 (m, 1H), 1,57-1,69 (m, 1H), 1,34-1,50 (m, 4H), 1,22-1,34 (m, 4H),
0,79-0,94 (m, 6H). MS Habnitog. (ESI™) [(M+H)*]: 355.

Mpumep 27-B nony4anu 0o aHanorum ¢ Nnpumepom 27-A, NCNomnb3ya coegmHeHne
npumepa 26-B BmecTo npumepa 26-A.

Mpumep 27-B: 'H AMP (400 My, de-AMCO) & ppm: 11,18-11,47 (br. s., 1H),
6,79-7,02 (br. s., 2H), 5,61-5,75 (m, 1H), 4,57 (d, J = 4,27 Hz, 1H), 3,69-3,85 (m, 1H),
3,45 (m, 1H), 2,94-3,08 (m, 1H), 2,35 (m, 1H), 1,71 (m, 1H), 1,42-1,55 (m, 1H), 1,31-1,42
(m, 2H), 1,12-1,31 (m, 3H), 0,69-0,95 (m, 6H). MS Habntoa. (ESI") [(M+H)"]: 355.

Mpumep 28
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcunponun]-3-meTnn-tTeTparngpodypan-

2-nn]-6H-tnasonol4,5-dnupuMnanH-2,7-4MoH
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HO

28

HassaHHOe coefMHeHMe Nonyyany CornacHo CreayrLlen cxeme:

i i i 4
o o
Ho/L\K:_;F’O — cKL\TC~JF’9______;:\/J\T:i>=:o ____;:\/1\1:f>;=o
28b 28c 28d

28a
TBDPS _
TBDPS\O C_) C:)H
: i_ O i_ .0
o ——
28e 28f 28¢g
BZ\o BZ\Q Bz o
H o
. \/\LFO WOH - . o) c>;
28h 28i 28j
(] (]

28k-A 28
MonyuyeHune (2S)-5-okcoTeTparngpodypan-2-kapbOHOBOW KUCMOTbI

O

. o

HO

28a
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K pactsopy (S)-2-amuHoneHTangunoson kucnotbl (100 r, 680 mmonb) B H,O (500
mn) gobasnanm HCI (140 mn, 1,6 monb), 1 3atem meaneHHo gobasnsnn NaNO, (70,4 r,
1,02 monb) B H,O (100 mn) npu -5°C- 0°C, 1 peakuMOHHYK CMeChb BCTPAXMBanNn npu
KOMHaTHOW TemnepaTtype B Te4yeHue 24 4vacoB. PacTtBoputenb KOHUEHTpUpoOBanu in
vacuo npu Temnepartype Hwxe 50°C. Ocagok cycneHampoBanu B EtOAc (500 mn) u
dunbTposanu. dunetpat cywmnu Hag Na,SO, 1 KoHUeHTpupoBanu in vacuo, nony4vas
56 r HeoumwjeHHoro npogykra (2S)-5-okcoTeTparmapodypan-2-kapboHOBON KUCNOThI
(coeaunHeHne 28a) B BMAE XENTOro Macra, KOTopoe WCNOoMb30Banu Ha crneaylwem
atane 6e3 JONONMHUTENBHOW OYUCTKN.

Mony4yeHwne (2S)-5-okcoTeTparnapodypaH-2-kapboHnnxnopuaa

o)
\ o)

O
Cl

28b

K pacteopy (2S)-5-okcoTteTparngpodypan-2-kapbOHOBOWN KNCNOTbI (COEANHEHNE
28a, 70 r, 539 mmonb) n kanne OM®A B GessogHom OXM (500 mn) no kannsim
gobasnanu okcanunauxnopug (137 r, 1,07 monb). PeakumoHHYO CMeCb BCTpSAXMBanu
npy KOMHATHOW TemnepaTtype B TeyeHne 3 4acoB. 3areM pPeakUMOHHYIO CMECh
KOHUeHTpuposanu in vacuo, nonyyas 70 r HeouuweHHOro npoaykra (2S)-5-
okcoTeTparugpodypan-2-kapboHunxnopuaa (coegnHeHne 28b), kKOTOpbIN UCNONB30Banmu
Ha crnegyrowem stane 6e3 4onOnHUTENBHOM OHUCTKM.

Monyuyenwune (5S)-5-nponaHonnTteTparngpodypaH-2-oHa

I

28c

K pactBopy (2S)-5-okcoTteTparngpodypan-2-kapboHunxnopuga (coeamHeHune
28b, 70 1, 473 mmonb) B cyxom TI® (400 mn) mepneHHo aobaensinv STUNMarHus
6pomng (173 mn, 520 mmonb, 3M B TI®d) npu -78°C B aTtmoctepe N,. MMocne
A0OaBNeHVs peakUMoHHYKD CMeCb BCTpsixuBanu npu -78°C B TeuyeHue ele 2 4acos.
3arem cmecb racunu HacbiweHHbiMm pactsopom NHLCl 1 asaxabl akcTparmposanu c

nomowbto EtOAc (500 mn). O6befnHEHHbIE OpraHuYeckue Cnou KOHLUEHTpupoBanu in
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vacuo 1 0CajokK ouuLani nyTemM KONoHOYHOW Xxpomarorpadun Ha cunuvkarene (aniomnpys

¢ nomouwlbto EtOAc B neTtponenHom acumpe ot 1:7 pgo 1:3), nonydas 35 r (5S)-5-

nponaHounTeTparnapodypaH-2-oHa (CoeanHeHmne 28¢) B BUAE CBETIO-XXENToro macna.
Monyuenune (5S)-5-(1-rnagpokcunponun)TeTparnapodypaH-2-oHa

OH

28d

K pacteopy (5S)-5-nponanHountetparmapodypan-2-oHa (coegunHenme 28c, 35 T,
246,5 mmonb) gobaenanu L-cenektpua (320 mn, 320 mmonb, 1 M B TI®) npu -78°C B
atmoccepe N,. Mocne ao6aBneHUs peakyMoHHY CMechb BCTpsxuBanu npu -78°C B
TeyeHne 2 yacoB. 3aTem peakLMOHHYIO cMecCb racunu ¢ nomowbio 2 H HCI (200 mn) n
ABaxabl akcTparmposanu ¢ nomowbto EtOAC (400 mn). O6beanHeHHbIe opraHuyeckue
CIoM NpPOMbIBann HacbIWeHHbIM conesbiM pactsopom (100 mn), KOHUEHTpuposanu in
vacuo 1 0CajokK ouuLani nyTemM KONoHOYHOW Xxpomarorpadun Ha cunuvkarene (anionpys
¢ nomowbto EtOAc B netponenHom acpumpe ot 1:7 go 1:3), nonyyas 20 r (5S)-5-(1-
rmapokcunponun)TeTparngpodypaH-2-oHa (coegnHeHne 28d) B BUAE XKeNToro macna.
(cm. Eur. J. Med. Chem. 1997, 32, 617-623).

[MonyuyeHwne (55)-5-[(1S)-1-[mpem-
6yTun(andernn)cmnunjokcunponunjreTparngpodypan-2-oHa n (5S5)-5-[(1R)-1-[mpem-

oyTun(audheHun)cunmnlokcunponun]rerTparngpodypaH-2-oHa

TBDPS.O TBDPS,O
: o)
n
28e-S 28e-R

K pactBopy (55)-5-(1-rugpokcunponun)teTparngpodypan-2-oHa (CoeamHeHune
28d, 9 r, 62,5 mmonb) B MDA (100 mn) gobasnanu mpem-6ytunxnopaundpeHnncmnax
(42,8 r, 156 mmone) U umugason (10,6 r, 156 mmone) B atmocdepe N,. [Mocne
BCTpAxMBaHUA npu 50°C B TeyeHuMe 12 y4acoB CMeCb pasBogMNM BOAOA W
akcTparuposanu ¢ nomowbio EtOAc. Ob6beanHEHHbIE OpraHnyeckne Crnov npombliBanu
HacbIWeHHbIM conesbiM pactsopom (100 mn) M KOHUeHTpuposanu in vacuo. Ocagok
oumjanyM NyTem KONMOHOYHOM XpomaTtorpadum Ha cunukarene (3noupyst ¢ NOMOLLbIO
EtOAc B netponenHom adumpe ot 1:20 ao 1:3), nonyyaa 18 r (5S)-5-[1-[mpem-

oytun(audeHun)cununjokcunponun]reTparngpodypan-2-oHa. 10 r cmecu panee
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ouimwanm un pasgenanm nytem SFC, nonyuyas 56 r (5S)-5-[(1S)-1-[mpem-
6yTmn(andeHnn)cmnunjokcunponunlreTparngpodypan-2-oHa (coeguHeHne 28e-S)y m 2 r
(58)-5-[(1R)-1-[mpem-ByTnn(andeHnn)cmnun]okcmnponunlreTparngpodypaH-2-oHa
(coepnHeHue 28e-R). (Cm. Tempahedron. 1997, 53, 6281-6294).

CoeauHenmne 28e-S:"H AMP (CDCl; 400 MIy) & ppm: 7,73-7,69 (m, 4H), 7,46-
7,39 (m, 6H), 4,56 (m, 1H), 3,66 (m, 1H), 2,64-2,47 (m, 2H), 2,20-2,15 (m, 1H), 1,72-1,67
(m, 1H), 1,47-1,42 (m, 1H), 1,15-1,05 (m, 9H), 0,82-0,73 (t, 3H).

CoeauHenmne 28e-R:'H AMP (CDCl; 400 MI'y) & ppm: 7,72-7,69 (m, 4H), 7,48-
7,39 (m, 6H), 4,54 (m, 1H), 3,92 (m, 1H), 2,60-2,47 (m, 2H), 2,38-2,31 (m, 1H), 2,19-2,12
(m, 1H), 1,50-1,41 (m, 1H), 1,05 (s, 9H), 0,74-0,72 (t, 3H).

[MonyuyeHwne (3R,58)-5-[(1S)-1-[mpem-6yTun(audenun)cunun]okcunponus]-3-

MeTun-TeTparngpodypaH-2-oHa

TBDPS _
0
A O
\/\1>jo
28f
K pacTsopy (58)-5-[(1S)-1-[mpem-

B6yTun(anderHnn)cununlokcmnponunlreTparngpodypan-2-oHa (CoeauHeHne 28e-S, 3,0,
7,8 mmonb) B TI® (60 mn) npum -78°C no kannsm 4oGaBnsanu NUTUS LUM30onponunamMug,
2 M B Treo, 59 mn, 11,8 mmonb). lMocne pobaBneHUss pPeakUUOHHYKD CMEChb
BCTpsAxuBanu npu -78°C B TeueHne 1 yaca. K cmecu gob6asnanu noametaH (5,5 r, 39
MMOMb) U CMeCb BCTpsxuanu npu -78°C B TeueHue ewe 1 vaca. Cmecb racunu
HacbiweHHbIM pactsopom NH,CI (40 mn), aBaxkabl akcTparnposanu ¢ nomoulpto EtOAC
(100 mn). OpraHnyeckue cnon oO6bEAMHANN, NPOMbIBANM HAaCbIWEHHbIM COMNEBbIM
pactsopom (50 mn), cywwmnn Hag Na,SO, u koHuyeHTpuposanu in vacuo. Ocapok
ouvLjanm nyTem KONMOHOYHOW Xpomartorpadum Ha cunukarene (3nioupys C NOMOLLbHO
EtOAc B netponenHom acbmpe ot 1:20 go 1:10), nonyyas 2,7 r (3R,5S5)-5-[(1S)-1-[mpem-
oyTun(auderunn)cununjokcnnponun]-3-MmeTun-TeTparnapodypaH-2-oHa (coeaunHeHmne
28f) B Buge 6ecuypsetHoro macna. (Cm. Tempahedron. 1997, 53, 6281-6294).

MonyuyeHne  (3R,5S5)-5-[(1S)-1-rugpokcunponun]-3-meTnn-tTeTparngpodypan-2-

OHa
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K pacteBopy (3R,55)-5-[(1S)-1-[mpem-6yTnn(andpenunn)cunun]okcunponun]-3-
MeTun-TeTparngpodypaH-2-oHa (coegunHeHue 28f, 2,7 r, 6,8 mmons) B TI® (10 mn)
gobasnanm TBAF (1M B TI®, 13,6 mn, 13,6 MMONb) U CMeCb BCTpsAXMBanNu npwu
KOMHaTHOW Temneparype B TeveHne 12 yacos. 3atem CMeCb KOHLUEHTpUpoBanu in vacuo
N OCajoK ouumLjany MyTeM KOMOHOYHOW Xpomartorpadum Ha cunukarene (anwoupys ¢
nomowbto EtOAC B netponenHom acupe ot 1:30 go 1:20), nonyyas 1,02 r (3R,55)-5-
[(1S)-1-rugpokcnnponun]-3-meTun-tTeTparngpodypan-2-oHa (coeguHeHne 28g) B Buae
fecuyBeTHOro macna.

[MonyuyeHwne [(15)-1-[(2S,4R)-4-meTun-5-okco-TeTparngpodypan-2-

un]nponun]6eHsoara

Bz

~

0
WO

28h

K pactBopy (3R,5S5)-5-[(1S)-1-rugpokcunponun]-3-meTnn-teTparnapodypan-2-
oHa (coeamnHenune 28g, 1,0 r, 6,3 mmons), TEA (3,2 r, 31,2 mmonb) u DMAP (100 mr) B
OXM (50 mn) meaneHHo po6asnsnu GeHsounxnopug (1,8 r, 12,6 mmonbk) npu 0°C.
Cmecb BCcTpAxuBanu npu 25°C B TeuyeHue 4 4acoB W 3aTeM racuny HacbILEeHHbIM
pacteopom NaHCO; AaBaxabl akcTparuposanu ¢ nomowbio EtOAc (100 mn).
OpraHuyeckue crnon o6beanHsann, NpoMbIBann HacbIWeHHbIM ConesBbiM pactsopom (50
mn), cywmnn Hag Na,SO, u koHueHTpupoBanu in vacuo. Ocajgok ouunwanu nyTem
KOMNMOHOYHOW xpomarorpacdoum Ha cunukarene (anwoupys ¢ nomowpio EtOAc B
netponenHom adpupe ot 1:20 go 1:5), nonyyaa 1,4 r [(1S5)-1-[(2S,4R)-4-meTnn-5-okco-
TeTparngpodypan-2-unjnponun]berHsoara (coeauHeHne 28h) B Buae OeCLBETHOrO
macna.

[MonyuyeHwne [(18)-1-[(2S,4R)-5-rugpokcn-4-metTunn-TetTparngpodypaH-2-

un]nponun]6eHsoara
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28i

K pacTtsopy [(15)-1-[(2S,4R)-4-meTun-5-okco-TeTparngpodypan-2-
unjnponun]6eHsoara (coeauHenue 28h, 1,3 r, 5,0 mmone) B TP (100 mn) no kannam
aobasnanu guusobytunannomuumns rugpug (11 mn, 11 mmone) npu -78°C 1 cmech
BCTpAxmBanu npu -78°C B TeyeHre 2 yacoB. CMeCb racunm HacbILEeHHbIM PacTBOPOM
NH,CI (5 mn) n aBaxabl akcTparuposanu ¢ nomolbto EtOAc (100 mn). OpraHunyeckue
cnon oBbeaMHANM, NPOMbIBaNM HacbILWEHHbIM COMeBbIM pacTBopoMm (50 mn), cywmnm
Hag Na,SO, n koHueHTpupoBanu in vacuo, nonyvas 1,2 r HEOUMLLEHHOro NPOAYKTa
[(15)-1-[(2S,4R)-5-rnapokcu-4-metun-tetTparngpodypan-2-unjnponun)bensoara
(coeamnHeHmne 28i), KOTOPLIN UCNONbL30BaNN Ha cnegytowem atane 6e3 4onONHUTENBHOM
OYMCTKN.

[MonyuyeHwne [(15)-1-[(2S,4R)-5-ayeTokcn-4-meTun-teTparngpodypaH-2-

un]nponun]6eHsoara

28j

K pacTsopy [(18)-1-[(2S,4R)-5-rugpokcn-4-metTunn-TetTparngpodypaH-2-
unjnponun]éeHsoarta (coeamHeHme 28i, HeounweHHbIn, 1,2 1, 4,5 Mmonb) B nupuauHe
(60 mn) gobasnsanu aHrngpug ykcycHom kncnotbl (0,918 r, 9 mmons) n DMAP (200 wr) B
ycrnoBusx nepemelunBaHusa. Mocne BcTpaxmBaHua 25°C B TeYeHMe 2 4acoB CMECH
racunu HacblweHHbiMm pactsopom NaHCO; n akctparmposanu ¢ nomowpio EtOAc (40
mn). OpraHuyeckne cnon o6beanHANW, NPOMbIBaNN HaCbILEHHbIM COMNEBbLIM PacTBOPOM
(50 mn), cywmnun Hag Na,SO4 u koHUeHTpupoBanu in vacuo. Ocagok ounwanu nyTem
KOMNMOHOYHOW xpomarorpacdoum Ha cunukarene (anwoupys ¢ nomowpio EtOAc B
netponenHom agupe ot 1:20 ao 1:5), nonyyaa 1,0 r [(1S)-1-[(2S,4R)-5-aueTokcn-4-
MeTun-TeTparuapodypaH-2-unjnponun]beHsoarTa (coegnHeHme 28j) B Buge 6ecuBeTHOro

macna.
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[MonyuyeHwne [(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-Ttnasono[4,5-
dinupumngnn-3-un)-4-metTun-tetparuapodypan-2-unjnponun]6eHsoara (coeauHeHne
28k-A) n [(1R)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-Tnasono[4,5-dlnnpmmmnanH-3-

un)-4-metun-tetparugpodypan-2-unjnponun]éeHsoarta (coegmnHeHne 28k-B)

o 0
s
o= | )N\H O:<S| NH
Bz\Q: 5 N NF NH, BZ\Q o N N)\NHZ
28k-A 28k-B

K cycneHsun 5-amuHo-3,6-gurngpotmnasono[4,5-dinnpumnamnH-2,7-guoHa (872 wr,
4,7 mmonb) B ACN (20 mn) gobasnsanu BSA (913,5 wr, 4,5 mmonb). 3atem nonyqeHHyto
peakUMOHHYI0 cMecb BCTpsaxuBany npu 70°C B aTMocgepe aproHa B TeYeHWe 2 4acos,
dhopmupya npospadHbin  pactBop. [locne oxnaxaeHus pactBopa AO KOMHAaTHOW
TemnepaTypbinocnegosarensHo  gobasnamm  [(15)-1-[(2S,4R)-5-aueTokcun-4-metunn-
TeTparngpodypan-2-unjnponun]derHsoar (coeguHeHmne 28j, 294 wr, 0,95 mmonb) wu
TMSOTf (1,44 1, 6,6 mmonb). [Nocne BCTPAXMBAHUA B YCIOBUSIX NEPEMELLMBAHNS MNpuU
20°C B TeueHne 14 yacoB pacTBopuTens yaananu in vacuo. Ocagok pasaensany Mexay
EtOAc n HacbiweHHbIM pacTtBopom NaHCO; (30 mn). OpraHuyecknin Cnown pasgensanu mn
BOAHYIO hasy aBaxabl akcTparumposanu ¢ nomowibto EtOAc (30 mn). O6beanHEHHbIe
opraHuyecKkue Ccriom npoMblBany HaCbIWEHHbIM COMEBbIM PacTBOPOM, CYLUMNKU Haj
Na,SO, un koHueHTpuposanu in vacuo. OcCajgoK ouvwanu u pasgenanu nyTem
npenapatnsHon BOXX, nony4vas 9,7 mr [(1S)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6 H-
Tnasono[4,5-dnupmmnann-3-mun)-4-metTun-tetparugpodypar-2-unjnponunjéeHsoarta
(coepnHenne 28k-A) wn 84 wmr [(1R)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-g1oKCo-6H-
Tnasono[4,5-dnupmmnann-3-mun)-4-metTun-tetparugpodypar-2-unjnponunjéeHsoarta
(coeamnHeHmne 28k-B) B Buae 6enoro TBepaoro BeLecTsa.

CoeauHenme 28k-A: 'H AAMP (400 My, CD,0OD) & ppm: 7,97-8,05 (m, 2H), 7,55-
7,62 (m, 1H), 7,41-7,48 (m, 2H), 5,77 (d, J = 4,14 Hz, 1H), 5,19 -5,27 (m, 1H), 4,35 (dt, J
= 8,38, 6,48Hz, 1H), 3,16 (dd, J = 7,40, 4,27 Hz, 1H), 2,57 (dt, J = 12,33, 8,77 Hz, 1 H),
1,67 -1,87 (m, 3H), 1,16 (d, J = 7,28 Hz, 3H), 0,95 (t, J = 7,47 Hz, 3H). MS Habniog.
(ESI") [((M+H)*]: 431.

CoeauHenme 28k-B: 'H AMP (400 My, CD;OD) & ppm: 8,03- 8,08 (m, 2H), 7,61-
7,66 (m, 1H), 7,48 -7,55 (m, 2H), 6,41 (d, J = 7,65 Hz, 1H), 5,06 (id, J = 6,65, 4,27 Hz,
1H), 4,75 (d, J = 7,15 Hz, 1H), 2,72-2,84 (m, 1H), 2,25-2,42 (m, 1H), 1,97-2,06 (m, 1H),
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1,75-1,85 (m, 2H), 0,97 (t, J = 7,40 Hz, 3H), 0,89 (d, J = 6,90 Hz, 3 H). MS Habniog.
(ESI") [((M+H)*]: 431.

[MonyuyeHwne 5-amnHO-3-[(2R,3R,5S)-5-[(1S)-1-rngpokcunponunn]-3-meTun-
TeTparugpodypan-2-nnl-6H-tnasono4,5-dnMpuMmnanH-2,7-auoHa

o)

S

OH

5 28
K pactBopy coeguHeHua [(1S)-1-[(2S,4R,5R)-5-(5-amuHo-2,7-amnokco-6H-

Tnasono[4,5-dnupmmnann-3-mun)-4-metTun-tetparugpodypar-2-unjnponunjéeHsoarta
(coeanHeHnune 28k-A, 120 wmr, 0,27 mmonb) B MeOH (2 mn) pobasnsnmn K,CO; (58 wr,
0,42 mmonb). [locne BCTpsIXMBaHUS NMPU KOMHATHOW TemnepaTtype B Te4YeHue 5 yacos

10  peakynmoHHyto cmecb posogunu o pH 7 nytem nponyckaHna CO, wn 3arem
KOHLUeHTpuposanu in vacuo. Ocagok ounwanu nytem npenapatunsHon BSXKX, nonyyas
24 wvr 5-amnHo-3-[(2R,3R,5S)-5-[(1S)-1-rngpokcunponun]-3-metun-retparngpodypaH-2-
un]-6H-tnasono[4,5-dinupumngnH-2,7-guoHa (Mpuwmep 28) B Buae 6enoro TBEPAOro
BeLlecTBa.

15 Mpumep 28: "H AMP (400 MI'y, CD;OD) & ppm: 5,81 (d, J = 7,03 Hz, 1 H), 4,03-
4,18 (m, 1 H), 3,45-3,48 (m, 1 H), 3,05-3,11 (m, 1 H), 2,37-2,42 (m, 1 H), 1,80-1,85 (m, 1
H), 1,40 -1,62 (m, 2 H), 1,11 (d, J= 6,78 Hz, 3 H), 1,00 (t, J = 7,40 Hz, 3 H). MS Habntoga.
(ESI") [((M+H)*]: 327.

20 Mpumep 29
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnbyT-2-nHnn]-3-meTtunr-
TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH

(@]
o#x
0
4
29

HasBaHHOe coefuHEeHMe nony4vanu no aHanoruM ¢ npumepom 28, ucnonesya 1-

25  nponuHunmarHua Gpomug BMECTO 3aTunmarHus Opomupga. [locne ouulieHus nytem
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npenapatnsHon BOXX 5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-rugpokcnbyr-2-nHmn]-3-metumn-
TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH (Mpumep 29)
nony4anu B Buae 6enoro TBepaoro BeLecTsa.

Mpumep 29: 'H AMP (400 My, CD;OD) & ppm: 5,83-5,85 (m, 1H), 4,74-4,78 (m,
1H), 4,42-4,44 (m, 1H), 4,12-4,13 (m, 1H), 3,15-3,17 (m, 1H), 1,87-1,89(m, 1H), 1,83-
1,84 (m, 3H), 1,10-1,12 (m, 3H). MS Habnoa. (ESI") [(M+H)™]: 337.

Mpumep 30
5-amuHo-3-[(2R,3R,5S)-5-[(S)-ymnknonponun(ruapokcn)MeTmn]-3-meTmn-
TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH
O

S

30

HasBaHHOe coeguHeHMe nony4vyanu no aHanoruM ¢ npumepom 28, UCMONb3ys
LuknonponunmarHus 6pomug BMECTo 3TunmarHus 6pommuga. lNocne ounweHms nytem
npenapaTrmBHON BOXKX nonyyanu 5-amunHO-3-[(2R,3R,5S5)-5-[(S)-
yuknonponun(rngpokcn)meTun]-3-metunretparnapodypan-2-unl-6 H-tnasono[4,5-
dinupumngunn-2,7-amnoH (Mpumep 30) B Buae 6enoro TBepaoro BeLeCcTsa.

Mpumep 30: 'H AMP (400 MI'y, CD,0OD) & ppm: 5,82 (d, J = 6,78 Hz, 1H), 4,20
(dt, J= 7,87, 5,22 Hz, 1H), 3,05 (d, J = 7,78 Hz, 1H), 2,92 (dd, J = 8,34, 4,58 Hz, 1H),
2,38-2,47 (m, 1H), 1,83 (dt, J= 12,39, 7,73 Hz, 1H), 1,10 (d, J = 6,90 Hz, 3 H), 0,87-0,98
(m, 1H), 0,46-0,52 (m, 2 H), 0,26-0,39 (m, 2 H). MS Habniog. (ESI*) [(M+H)"]: 339.

Mpumep 31
5-amuHo-3-[(2R,3R,5S5)-5-[(1S)-1-ruapokcnatnn]-3-metnnretparngpodypan-2-

un]-6H-tnasono[4,5-dlnMpuMnUAnH-2,7-4MOH
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HasBaHHOe coepuHeHMe nony4vYanu no aHanorum ¢ npumepom 29, UCnonb3ys
MEeTUIMarHus 6pomua BMeECTO 3TunmarHus Opomumaa. locne ouvweHus nyTem
npenapatnsHon BOXXX nonydanum 5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnaTtun]-3-

5  metun-teTparngpodypar-2-un]-6 H-tnasonol[4,5-djnnpummnaunn-2,7-guoH (Mpumep 31) B
Buae 6enoro TBEPAOro BeLlecTsa.

Mpumep 31: 'H AMP (400 MI'y, CDs;OD) & ppm: 5,81 (d, J = 6,52 Hz, 1H), 3,90-
4,06 (m, 1H), 3,74-3,86 (m, 1H), 2,97-3,16 (m, 1H), 2,25-2,41 (m, 1H), 1,68-1,83 (m, 1H),
1,15 (d, J = 6,40 Hz, 3H,), 1,10 (d, J = 6,90 Hz, 3H). MS Habntog. (ESI*) [(M+H)"]: 313.

10

Mpumep 32

5-amuHo-3-[(2R,3R,5S)-5-(rnapokcumeTn)-3-nupponuauni-1-nn-
TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH

~ Naw NH
N \(
() ww,
32

15 HassaHHOE coefuHEHNe Nonyyanu COrnacHo CneayoLen CXxeme:
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32d 32e
0.__S 0
o N / NH
HO/\Q/ N’<NH2

O

32

onyyeHue aS,5S,6aS)-2,2-numeTtun-3a,5,6,6a-retparnapodypo[2,3-
M [(3aS,5S5,6a85)-2,2 3a,5,6,6 loe] 2,3

d][1,3]anokcon-5-unjmetnnbeHsoara

Bz O
O/\Q—O

0]

32a

K oxnaxaeHHomy pacTtBopy HeounweHHoro [(3aS,5S,6aS)-2,2-gumeTtun-
3a,5,6,6a-Tetparngpodcypo[2,3-d][1,3]anokcon-5-nnljmetaHona (coeanHeHmne 25e, 7.6 r,
43,6 mmonb) n TEA (8,6 r, 109 mmonb) B XM no kannsm gobasnsnym 6€H30Mnxnopua
(9,1 1, 65,5 mmonb) npu 0°C B ycnoBusx nepemelumBarma. Mocne gobaBneHns cmech
corpeBann eCTeCTBeHHbIM oBpasomMm 40 KOMHaTHOW TemnepaTypbl U BCTPAXUBaNM npu
KOMHaTHOW Temneparype B Te4eHne Houu. [lonyyeHHyo cmecb NnpombiBany 1 H CONsSHON
KACNOTOW,  HAacCbIWEHHbIM  COMeBbIM  pacTBopoM, cywwmnn Hag Na,SO, wu
KOHLEeHTpupoBsanu in vacuo. Ocagok ounann nytemMm KONOHOYHOW XpomaTtorpaduun Ha
cvnukarene (anounpya ¢ nomoupto 0-30% EtOAcC B netponenHom adupe), nonydas 5,8 r
1-[(3aR,5S,6aR)-2,2-gumeTunn-3a,5,6,6a-tetparngpodypol2,3-d][1,3]anokcon-5-
unjnponunbeHsoara (coegnHeHne 32a).

CoeauHenvne 32a: 'H AMP (400 My, CDCl,) 60ppm: 8,06-8,16 (m, 2H), 7,54-
7,62 (m, 1H), 7,42-7,52 (m, 2H), 5,88 (d, J = 3,76 Hz, 1H), 4,81 (d, J = 1,00 Hz, 1H),
4,51-465 (m, 2H), 4,46 (dd, J = 4,64, 10,16 Hz, 1H), 2,27-2,34 (m, 1H), 2,19 (s, 1H),
1,63 (s, 3H), 1,36 (s, 3H).
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[MonyuyeHwne [(2S,4S)-4-rnapokcn-5-meTokeu-TeTparngpodypan-2-

un]metunbeHsoaTa

Bz ¢

OH

32b

K pacTBopy [(3aS,55,6aS)-2,2-aumeTun-3a,5,6,6a-Tetparngpodypo[2,3-
d|[1,3]lanokcon-5-nnjmetmnbensoara (coeauHeHme 32a, 5,1 r, 18 mmone) B8 MeOH (50
mn) gobasnanun H,SO, (0,5 mn) npu kKomHaTHOW Temneparype. [locne BCTpaAxnBaHua npu
80°C B TeyeHue 0,5 yaca peakMOHHYI CMeCb OXNaxaanu 4O KOMHaTHOW TemMnepaTypsl,
HewuTpanusosanun teepabim NaHCO; n koHueHTpuposanu in vacuo. Ocagok NOBTOPHO
pacteopsinn B EtOAC, aBaxkgbl npombiBann Bogon. OTAeneHHbIA OpraHUYeCcKuUiA Crion
cywunn Hag Na,SO, u KoHueHTpuposanu in vacuo, nonydas 4,1 r HeouYMLEeHHOro
npoaykTa [(2S,4S)-4-rngpokcn-5-meTokcuteTparnapodypax-2-nnjmetmnbeHsoara
(coeaunHeHne 32b) B BMAe Macna, KOTOpoe HanpaMylo UCMONb3oBanM Ha creaylowem
atane. MS Habniog. (ESI") [(M+NH,)"]: 270.

[MonyuyeHwne [(2S,4S)-5-meToKCK-4-

(TpudpTopmeTUncynboHMnokcn)TeTparngpodypan-2-mnjveTunbeHsoara

Bz (@]

OTf

32c
K pacTsopy [(2S,48S)-4-rngpokcun-5-meTokeu-TeTparngpodypan-2-

un]metunbeHsoaTa (coeamHenune 32b, 4,1 r, 17 mmons), nupmuanHa (4,8 r, 60 mmonb) n
DMAP (300 wr, 2,5 mmonb) B XM (50 mn) gobasnsnu TpudpTopMeTaHCynb(OHOBLIN
aHruapug (8,5 r, 30 mmons) npm -30°C. Mocne BeTpsaxmBanus npu -30°C - 0°C B TeueHue
2 yacos peakyuio racunu HacbiweHHbiMm pactsopoMm NaHCO; u akctparmposanun OXM
Tpn pasa. Ob6begunHeHHble opraHudeckme crnov cywmnm  Hag Na,SO, n
KOHUEeHTpupoBsanu, nonydas 6,6 r HeouuweHHoro npogykta [(2S,4S)-5-meTokcn-4-
(TpudTopmeTUncynbpoHMnokcn)TeTparngpodypaH-2-unjmeTunbeHsoara (CoeguMHEHne
32c¢) B BUae macna, KoTopoe UCnonbL3oBanun Ha cnegytowem stane 6e3 4ononHUTENBHOM
ouncTkn. MS Habnoa. (ESIY) [((M+H)']: 385.

[MonyuyeHwne [(2S,4R)-5-meTOKCK-4-NNPPONMANH-1-un-TeTparngpodypaH-2-

un]metunbeHsoaTa
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K pacTsopy [(2S,4S)-5-meTOKCK-4-
(TpudTopmeTuncynboHmnoken)TeTparngpodypan-2-unjmeTunbeHsoara (CoeguMHEHne
32c, 400 wr, 1,04 mmonb) B MDA (3 mn) gobasnsnu nupponuauH (142 mr, 2,0 MmMorb)
npy KOMHarHOW Temrnepatype M CMeCb BCTPSXMBAanNu Nnpu KOMHaTHOW TemnepaType B
TeyeHne 16 vaco. PeakUMOHHYID CMeCb pasBoAMIN BOAOA M 3KCTparnposann ¢
nomowlbto EtOAc, opraHmyeckne cnon oOOBLEAVHANM W KOHLUEHTpMpOBaNW in vacuo,
nonyvyasa 230 mMr HeouuweHHoro npoaykra [(2S,4R)-5-meTokcn-4-nupponnanH-1-mn-
TeTparngpodypan-2-unjmetnnbeHsoara (coeguHeHne 32d) B BMae mMacna, KoOTopoe
“cnonb3oBanuy Ha cregytowem aTane 6e3 4ononHUTeNbHOM ouncTkn. MS Habnog. (ESI™)
[((M+H)"]: 306.

Monyuenue [(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-4-nupponnguH-1-un-tetparngpodypan-2-unjmetnnbeHsoara

0. S 0
N3
B 0 NﬂN :
%0 N=(
/ NH,

O

32e

K cycneHsun 5-amuHo-3,6-gurngpotmnasono[4,5-dinnpumnamnH-2,7-gnoHa (138 wr,
0,75 mmonb) B ACN (5 mn) gobasnanu BSA (535 wr, 2,6 mmonb). 3atem Nony4YeHHyro
peakUMoHHY cmecb BCTpaxmuBanu npu 70°C B atMoctepe aproHa B TeveHue 0,5 yaca,
dopmmpys npo3padHbii  pacTtBop. [locne oxnaxgeHus pactsopa A0 KOMHAaTHOM
TemnepaTypbl nocrnegosartenbHo pobasnsanu [(2S,4R)-5-meTokcu-4-nmpponuauna-1-nn-
TeTparngpodypan-2-unjmetnndeHsoar (coeguHenne 32d, 230 wmr, 0,75 mmonb) wu
TMSOTf (832 mr, 3,75 mmonb). [locne HarpeBaHWs B YCNOBUSX NEPEMELLUMBAHMSA NpU
70°C B TeyeHue 14 yacoB pacTBopuTens yaananm in vacuo. Ocagok pasaensany Mexay
EtOAc n HacbiweHHbIM pacTtBopom NaHCO; (30 mn). OpraHuyeckmin Cnon pasgensanu mn
BOAHYIO hasy aBaxabl akcTparumposanu ¢ nomowibto EtOAc (30 mn). O6beanHEHHbIe
OopraHu4yecKkme Ccriov npoOMbIBanM HAacCbILEHHbIM COMEBbIM pPacTBOPOM, CYLUMIM Haj

Na,SO, u koHueHTpupoBanu in vacuo, nonyyaa 250 Mr HEO4YMLLEHHOro npoaykra
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[(2S,4R,5R)-5-(5-amuHo-2,7-gnokco-6 H-tnasono[4,5-dlnnpmmmnanH-3-un)-4-nnpponmamnH-
1-un-TeTparngpodypaH-2-unjmetunbensoara (coeauHeHne 32€) B BUAE KEMTOrO
TBepaoro sewectsa. MS Habnog. (ESIY) [((M+H)']: 458.

[MonyuyeHwne 5-amnHo-3-[(2R,3R,5S)-5-(rnapokcumeTun)-3-nmpponuanH-1-nn-

5  TeTparnapodypan-2-unl-6H-tnasono[4,5-dnnpumnamnH-2,7-guoHa

”’N NYNH
() nw,

32
K pactBopy coeauHeHuns [(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasonol4,5-
dinupumMmngnn-3-mn)-4-nupponuanH-1-nn-tetTparngpodypan-2-unjvetunbeHsoara
(coeaunHeHnune 32e, 250 wr, 0,54 mmonk) B MeOH (8 mn) gobasnsanun K,CO; (138 wmr, 1,0
10 mmonb). llocne BCTPSXMBAHUSA NPM KOMHaTHOW TemnepaTtype B TedeHne 5 4yacos
PEaKUMOHHYD CMECb KOHLUEHTPUPOBaNM in vacuo WU 0CajoK ouuwanun nyTem
npenapatnsHon B3XKX, nonyyasa 10,0 mr 5-amuHo-3-[(2R,3R,5S)-5-(rugpokcumeTin)-3-
nupponuauH-1-un-tetparngpodypaH-2-unj-6H-tnasono[4,5-dinupnmMnanH-2,7-4noHa
(Mpumep 32) B BUAE 6enoro TBEPAOro BeLecTsa.
15 Mpumep 32: 'H AMP (400 My, CD;OD) & ppm: 6,08 (d, J = 6,8 Hz, 1H), 4,30-
4,37 (m, 1H), 3,78-3,89 (m, 2H), 3,54-3,61 (m, 1H), 2,57-2,64 (m, 2H), 2,50-2,56 (m, 2H),
2,42-2,49 (m, 1H), 2,20-2,30 (m, 1H), 1,79 (m, 4H). MS Ha6ntoa. (ESI*) [(M+H)™]: 354.

Mpumep 33
20 N-[(2R,3R,5S)-2-(5-amnHo-2,7-aunokco-6H-tnasono[4,5-dnmpummann-3-un)-5-
(rmagpokcumeTun)TeTparngpodypan-3-unjmeTaHcynsdoHamua,
o YS 0
e

NH

o _
HO N
/ NH,

HassaHHOe coefMHeHMe NonyYany CornacHo CreayrLLen cxeme:



10

15

107

0. _S 0
X I/(
Bz ) N NH
~0 O/ Bz\o 0 O/ BZ\O o] N=:<
—_— D ——————————
A 4 NH2

"'N3 "'N3

32c 33a 33b

0. _S 0 0. _S 0
0. _S 0 /4
) /N A\l NH
\ NH Bz. o) _ o .
Bz, ) _ 0 N HO N
O/\Q/ N NH2
“NH “NH
NH 0 d o]

NH,
—_—

NH,
2 Q/j N O’js\
33c 33d 33
[MonyuyeHwne [(2S,4R,5R)-4-a3npo0-5-meToken-TeTparngpodypaHn-2-
un]metunbeHsoaTa
B o]
""’Ns
33a
K pacTsopy [(2S,4S)-5-meTOKCK-4-

(TpudTopmeTuncynboHmnoken)TeTparngpodypan-2-unjmeTunbeHsoara (CoeguMHEHne
32¢, 1,11, 2,8 mmonb) B AM®PA (5 mn) gobasnsanu asng HaTpus (372 Mr, 5,7 mmonb) npu
KOMHarHOW Temnepatype W CMeCb BCTpPAXUBANM MNpU KOMHaTHOW TemnepaTtype B
TeyeHne 16 vaco. PeakUMOHHYID CMeCb pasBoAMIN BOAOA M 3KCTparnposann ¢
nomowlbto EtOAc, opraHmyeckne cnon oOOBLEAVHANM W KOHLUEHTpMpOBaNW in vacuo,
nonyyas 1,1 I HeouuweHHoro  npoaykta  [(2S,4R,5R)-4-a3npo0-5-meTokeu-
TeTparngpodypan-2-unjmetnnbeHsoara (coeguHeHne 33a) B BMAE Macna, KOTopoe
ncnonb3oBanu Ha cnegyowem stane 6e3 JonoNHUTENBHON OYNCTKMN.

Monyuenue [(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-4-asngo-teTparngpodypaH-2-unjmetmndeHsoara

O
S
OY
N / NH
Bz 0] _
“© =
"'Ns

33b
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K cycneHsun 5-amuHo-3,6-gurngpotmnasono[4,5-dinnpumnamnH-2,7-gnonHa (730 wr,
3,97 mmonb) B ACN (15 mn) gobasnanu BSA (2,8 wmr, 13,8 mmonb). 3aTtem Nomny4YeHHYo
peakUMoHHY cmecb BCTpaxmuBanu npu 70°C B atMoctepe aproHa B TeveHue 0,5 yaca,
dopmmpys npo3padHbii  pacTtBop. [locne oxnaxgeHus pactsopa A0 KOMHAaTHOM
TemMnepartypsbl nocneaosarenibHO fobasnanu [(2S,4R,5R)-4-a3npo-5-meToKkcu-
TeTparngpodypan-2-unjmetnndbeHsoar (coeauHeHne 33a, HeoudnweHHoe, 1,1 r, 3,97
mmonb) n TMSOTf (4,4 1, 19,5 mmone). lNocne HarpesaHns B yCNOBUAX NepeEMELLNBaHNA
npu 70°C B TeuyeHue 14 yacoB pacTBopuTenb yaananu in vacuo. Ocagok pasgenanu
vexagy EtOAc u HacbiweHHbim pacteBopom NaHCO; (30 mn). OpraHunyeckun cnow
pasgenann u BoAHy asy ABaAabl 3kcTparuposanu ¢ nomouwpto EtOAc (30 mn).
O6beanHEHHbIE OpraHWYeCcKMe CNou NPOMbIBANM HaCbIWEHHbIM CONEBbIM PacTBOPOM,
cywunun Hag Na,SO4 n koHueHTpuposanu in vacuo, nonyvas 500 Mr HEO4YMLLEHHOro
npoaykra [(2S,4R,5R)-5-(5-amuHo-2,7-anokco-6H-tnasono[4,5-dinnpmmngnH-3-mn)-4-
asupo-teTparngpodypaH-2-unjmetunbensoara (coeguHeHmne 33b) B BUAE KEMTOro
TBepaoro sewectsa. MS Habnog. (ESIY) [((M+H)']: 430.

[MonyuyeHwne [(2S,4R,5R)-4-amunHo-5-(5-amnHo-2, 7-gnokco-6 H-tnasono[4,5-

dinupumngunn-3-unteTparngpodypan-2-unjmetundeHsoara

0. _S 0
et

Bz o) N ;<
O/\Q/ N Y

“NH,

H,

33c

K pactBopy coeauHeHuns [(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6H-tnasonol4,5-
dinupumngnn-3-un)-4-asngo-teTparngpodypan-2-unjmetunbensoara (coeguHeHne 33b,
200 wr, 0,466 mmonb) n TpudennndgocdunHa (364 mr, 1,39 mmonb) B TI'P (10 mn) npu
KOMHaTHoW TemnepaType gobaensanu sogy (0,5 mn). Mocne BcTpsAxmBanusa npu 80°C B
TeyeHne 1 yaca peakUUOHHYIO CMecb huUnbTpoBann N unbTpaT KOHUEHTpUpoBanu in
vacuo, nony4das 80 mr HeounweHHoro npoaykta [(2S,4R,5R)-4-amnHO-5-(5-amnHo-2,7-
ANOKCOo-6H-Tnasono[4,5-dinupumMmmanH-3-un)tetTparngpodypan-2-unjmetunbeHsoara
(coepnHeHme 33C), KOTOPbLIN HaNpAMYK MCNONb3OBanuM Ha creaywwem atane. MS
Habnog. (ESIY) [(M+H)*]: 404.

Monyuenue [(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-4-(meTtaHcynbdoHamnao)TeTparngpodypaH-2-mnjmetunbeHsoara
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(0] jz/(o
N / NH
B 0]
Z\O N$<
NH,

053\
33d
K pactBopy coeauHeHua [(2S,4R,5R)-4-aMmnHoO-5-(5-aMuHO-2,7-41OKCO-6H-
Tnasono[4,5-dinupumnaunn-3-un)teTparngpodypan-2-nnjmetunbderHsoara  (CoeguHeHne
33c, HeoumweHHoe, 80 mr, 0,198 mmonb) B OXM (10 mn) u Trd (2 mn) npu 0°C
pobasnanu TEA (44 wr, 0,436 mmonb) n meTaHcynbgoHunxnopung (27 mr, 0,237 Mmonb).
MNocne BCTPSIXMBaHUA NPW KOMHaTHOW Temnepartype B TeYEHUe 2 4acoB pPeakLUOHHYHO
cveck passogunn OXM, npombiBanyM BOAOW, HACbILWEHHbIM COMEBLIM PAaCTBOPOM,
cywunun Haa Na,SO; n KoHUeHTpupoBanu in vacuo, nonyyad 80 Mr HEeO4YMLLEeHHOro
npoaykra [(2S,4R,5R)-5-(5-amuHo-2,7-anokco-6H-Tnasono[4,5-dinnpmmngnH-3-mn)-4-
(meTaHcynbhoHamuao)TeTparngpodypan-2-mnjmetundeHsoara  (coeagumHeHue  33d),
KOTOPbIN HanpaMyro MCnonb3oBanu Ha cneayrowem atane. MS Habnog. (ESI) [(M-H)T:
480.
[MonyuyeHwne N-[(2R,3R,5S)-2-(5-amunHo-2,7-anokco-6H-Tnasono[4,5-
dlnnpumMmmnanH-3-un)-5-(rugpokcumetTun)Tetparnapodypan-3-unmeraHcynedoHammaa
0. _S o
ﬁ:j//{ NH
HO/\é/ N:‘<
NH,
o "

AN
=S
0=\

33

K pactBopy [(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-
un)-4-(meTtaHcynboHamnao)teTparngpodypan-2-unjmetmnbensoara (coeguHeHne 33d,
HeounweHHoe, 80 wmr, 0,54 mmone) B MeOH (5 mn) pgobasnanu K,CO; (80 wmr, 0,6
MMOnb). [locne BCTPAXMBaHMA NpPU KOMHaTHOW TemnepaTtype B TeydeHue 5 vacos
PEaKUMOHHYD CMECb KOHLUEHTPUPOBaNM in vacuo WU 0CajoK ouuiwanun nyTem
npenapatnsHon BOXXX, nonyvas 8,0 mr N-[(2R,3R,5S5)-2-(5-amuHo-2,7-an0Kco-6H-
Tnasono[4,5-dlnupuMmnamnH-3-un)-5-(rmgpokcumeTmn)tetTparugpodypaH-3-
un]metaHcynsdoHammga (Mpumep 33) B BUAe 6enoro TBepa0ro seLecTsa.

Mpumep 33: 8 mr, 'H AMP (400 MI'y, de-AMCO) & ppm: 11,45-11,78 (br. s., 1H),
7,82 (d, J = 8,5 Hz, 1H), 6,99 (br. s., 2H), 5,79 (d, J = 4,8 Hz, 1H), 4,68-4,84 (m, 2H),
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4,15 (dt, J = 12,7, 6,3 Hz, 1H), 3,46 (m, 2H), 2,89 (s, 3H), 2,37-2,44 (m, 1H), 1,90-2,00
(m, 1H). MS Habnioa. (ESI*) [(M+H)*]: 378.

Mpumep 34
5 N-[(2R,3R,5S)-2-(5-amnHo-2,7-aunokco-6H-tnasono[4,5-dnmpummann-3-un)-5-

(rmagpokcumeTun)TeTparmngpodypan-3-mnjaletammz,

HasBaHHOe coepuHeHWe nony4vYanu no aHanorum ¢ npumepom 33, UCMONb3yS
auyunxnopua  BMECTO  MeTuncynbdoHunxnopuga. [locne  ouuweHuss  nyTem
10  npenapaTuBHOW BOXKX nonyvanu N-[(2R,3R,5S)-2-(5-amnHO-2,7-ANOKCO-BH-
Tnasono[4,5-dlnupuMmnamnH-3-1n)-5-(rmgpokcnmeTmnn)tetTparuapodypan-3-mnjayetamma
(Mpumep 34) B BUAE 6enoro TBEPAOro BeLecTsa.
Mpumep 34: 'H AMP (400 MI'y, de-AMCO) & ppm: 6,09 (dd, J = 9,0, 5,8 Hz, 1H),
5,08 (t, J= 5,6 Hz, 1H), 3,92-4,01 (m, 1H), 3,66 (dd, J = 11,4, 6,1 Hz, 1H), 3,50-3,53 (m,
15  1H), 3,10-3,23 (m, 2H), 1,56-1,61 (m, 1H), 1,23-1,38 (m, 1H), 0,93 (t, J = 7,3 Hz, 1H).
MS Habnoa. (ESIY) [((M+H)"]: 342.

Mpumep 35
5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTn)-3-moponnHo-TeTparungpodypaH-2-
20  wn]-6H-tnasono[4,5-dlnupumnamnH-2, 7-4NOH

o o
-, N NH
N Y
(\j NH,
0
35
HasBaHHOe coepuHeHWe nony4vyanu no aHanorum ¢ npumepom 32, UCMOnNb3ys

MopdonuH BMECTO nupponuaunHa. locne ouvweHns nytem npenapatmBHon B3IXKX

nonyvanu 5-amunHo-3-[(2R,3R,5S)-5-(rngpokcnmeTtn)-3-mopdonnHo-TeTparngpodypaH-
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2-un]-6H-tnasono[4,5-dinupumngnt-2,7-guoH (Mpumep 35) B Buae 6enoro TBEpAOro
BeLlecTBa.

Mpumep 35: "H AMP (400 My, CD;OD) & ppm: 6,17 (d, J = 5,3 Hz, 1H), 4,26 (i,
J=7,5, 48 Hz, 1H), 3,88-3,97 (m, 1H), 3,65-3,75 (m, 6H), 2,52-2,64 (m, 4H), 2,37 (ddd,
J =132, 8,8, 7,4 Hz, 1H), 2,21 (ddd, J = 13,1, 7,8, 5,0 Hz, 1H). MS Habntog. (ESI")
[((M+H)"]: 370.

Mpumep 36
5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTn)-3-(1-nunepugun)TeTparngpodypan-
2-nn]-6H-tnasonol4,5-dnupuMnanH-2,7-4MoH

W o
. N*(
O
36
HasBaHHOe coepuHeHWe nony4vyanu no aHanorum ¢ npumepom 32, UCMOnNb3ys
nMNepUaAnNH BMECTO nupponuaunHa. llocne ouuweHna nytem npenapatmBHon BIKX
nony4anu 5-amnHo-3-[(2R,3R,5S)-5-(rnapokcmmeTun)-3-(1-
nunepuaunTeTparnapodypan-2-unl-6 H-tnasono[4,5-dinupumugnH-2,7-gnod - (Mpumep
36) B Buae 6enoro TBEpAOro BELECTBA.
Mpumep 36: 'H AMP (400 My, CD;OD) & ppm: 6,16 (d, J = 6,0 Hz, 1H), 4,28 (d,
J=2,8Hz 1H), 4,01 (t, /= 4,8 Hz, 1H), 3,74 (dd, J = 3,6, 11,6 Hz, 1H), 3,63 (dd, J = 4,8,
12,0 Hz, 1H), 2,54-2,21 (m, 6H), 1,63-1,48 (m, 6H). MS Habntoa. (ESI*) [(M+H)™]: 368.

Mpumep 37
5-amuHo-3-[(2R,3R,5S)-3-(anmeTnnammHo)-5-

(rmagpokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-gUOH

_ NYNH

NH,
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HasBaHHOe coepuHeHWe nony4vyanu no aHanorum ¢ npumepom 32, UCMOnNb3ys
AUMETUNaMUH BMECTO nupponuauHa. Nocne ounweHma nytem npenapatmsHon BOKX
nony4anu 5-amnHo-3-[(2R,3R,5S)-3-(anumeTnnammHo)-5-
(rmagpokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-djnnpumnamnH-2, 7-gUOH

5 (MNpumep 37) B BUAe 6enoro TBepaoro BeLecTsa.

Mpumep 37: "H AMP (400 MI'y, CD,OD) 80ppm: 6,08 (d, J = 6,52 Hz, 1H), 4,26-
4,32 (m, 1H), 3,87-3,95 (m, 1H), 3,77 (dd, J = 11,92, 2,89 Hz, 1H), 3,57 (dd, J = 11,92,
3,64 Hz, 1H), 2,41 (ddd, J = 13,11, 8,47, 5,02 Hz, 1H), 2,27 (s, 6H), 2,19 (ddd, J = 12,89,
8,63, 7,59 Hz, 1H). MS Habntoa. (ESI*) [(M+H)™]: 328.

10

Mpumep 38

(2R,3S,5S)-2-(5-amnHo-2, 7-aunokco-6H-tnasono[4,5-dnmpummnanH-3-un)-5-
(rmapokcumeTmn)TeTparnapodypaH-3-kapboHnTpun

O

s
O:< | NH
N N)\NHZ

@]
oY

CN
38

15 HassaHHOE coefuHEHNe Nonyyanu COrnacHo CneayoLen CXxeme:
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1 o o . / |\O o o . 2
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38
[MonyuyeHwne [(2S,4R,5R)-4-ayeTokcmn-5-(5-amuHo-2,7-gnokco-6 H-tnasonol4,5-
dinpumngun-3-unteTparngpodypan-2-unjmetunbeHsoara

O

S
O:< | NH
N N)\NHZ

(@]
BzO

“OAc

38a
K cycneHaun 5-amunHo-3,6-gurugpotnasono[4,5-dinupumnanH-2,7-guoHa (4,42 r,
24,0 mmonb) B ACN (20 mn) pobasnsnm BSA (14,8 mn, 60,0 mmonb). 3atem

MONYYEHHYK pPeakUUOHHYI CMecb BcCTpsxuanu npu 70°C B aTtmocdepe aproHa B
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TeueHue 0,5 yacos, popmupys NpospadvHbIn pacTeop. [locne oxnaxaeHns pacteopa 4o
KOMHaTHOW TemMnepaTypsbl nocnefosatensHoO fobasnanu [(2S,4R)-4,5-
avaudetokcutetparnapodypar-2-nnjmetnnéersoar (CAS Ne 4613-71-2, «kar. Ne
MDQ04725, kommepyeckn goctynHbii ot Carbosynth Limited, 6,45 r, 20,0 mmonb) u
TMSOTf (5,5 mn, 30,0 mmonb). Nocne HarpeBaHua B YCNOBMAX NEPEMELLUNMBAHMSA NpU
70°C B TeyeHue 14 yacoB pacTBopuTens yaananm in vacuo. Ocagok pasaensany Mexay
EtOAc n HacbiweHHbIM pacTtBopom NaHCO; (30 mn). OpraHuyecknin Cnown pasgensanu mn
BOAHYIO hasy ABaxAabl akcTparmposany ¢ nomowpto EtOAc (100 mn). O6beanHEHHbIE
OopraHu4yecKkme Ccriov npoOMbIBanM HAacCbILEHHbIM COMEBbIM pPacTBOPOM, CYLUMIM Haj
Na,SO; 1 koHueHTpupoBanu in vacuo. Ocafjok ouuwann nyTem KONMOHOYHOW
xpomarorpacdumn Ha cunukarene, nonyyas 5,7 r [(2S,4R,5R)-4-ayeTokcun-5-(5-ammHo-2,7-
ANOKCOo-6H-Tnasono[4,5-dinupumMmmanH-3-un)tetTparngpodypan-2-unjmetunbeHsoara
(coeaunHenmne 38a) B BUAE CBETNO-KEMNTOrO TBEPAOro BELLECTBA.

Mony4yeHne 5-amunHo-3-[(2R,3R,5S)-3-rmapokcu-5-
(rmagpokcumeTtun)TeTparngpodypan-2-mnl-6H-tnasono[4,5-djnnpumnamnH-2,7-guoHa
(coepnHeHnune 38b) u [(2S,4R,5R)-5-(5-amunHo-2,7-amnokco-6H-Tnasono[4,5-dlnnpumngnH-
3-un)-4-rugpokcu-teTparngpodypan-2-mnjmetundeHsoara (coegmHeHme 38¢)

0]
H

S NH S N
0 | o |
<L <L

0 0 NH,
HO BzO

OH “OH

38b n 38c

Cwmecb [(2S,4R,5R)-4-ayeTokcmn-5-(5-amuHo-2,7-gnokco-6 H-tnasonol4,5-
dinpumngunn-3-unyteTparngpodypan-2-mnjmetundeHsoara (coeguHeHmne 38a, 4,72
r,10,6 mmonb) n kanms kapboHata (1,46 r, 10,6 mmonb) B MeTtaHone (106 mn)
BCTPSAXMBANM MNpPM KOMHATHOW TemnepaTtype B TedeHne 3,5 vacos. Peakuyuio racunu
aobasneHnem ykcycHor kmcnotbl (1,5 mn). MonydeHHy CMEChb KOHUEHTpupoBanu in
vacuo [Ans  yjaneHuss pacTtBopuUTENns W OCaAO0K ouuljanum MyTeM KONOHOYHOM
xpomarorpacpun Ha cunukarene (anwoupya ¢ nomowbto 0-5% wmetaHona s [OXM),
nony4vas 1,0 r 5-amunHo-3-[(2R,3R,5S)-3-rnapokcn-5-(rngpokcumeTmn)TeTparngpodypaH-
2-un]-6H-tnasono[4,5-dinnpumnamnH-2,7-guoHa (coegunHenmne 38b) n 2,8 r [(2S,4R,5R)-5-
(5-amunHo-2,7-pnoKkco-6 H-Tnasono[4,5-dinnpmumuanH-3-un)-4-rna pokcu-
TeTparngpodypan-2-unjmetnnbeHsoarta (coeguHeHne 38c) B Buae ORNegHO-KENTOro

TBEPAOro BelecTsa.
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Mony4yeHne 5-amunHo-3-[(2R,3R,5S)-5-[[mpem-
OyTUN(ANMETUN) CUNUM]OKCUMETII]-3-TNAPOKCU-TETParnapodypaH-2-unl-6 H-

Tnasono[4,5-dInupuMnamnH-2,7-guoHa

0
:<S NH
© |
>|\ / N N)\NHZ
/SI o o}
."”’OH
38d

K pactsopy 5-amunHo-3-[(2R,3R,5S)-3-ruapokcn-5-

(rmagpokcumeTtun)TeTparngpodypan-2-mnl-6H-tnasono[4,5-djnnpumnamnH-2,7-guoHa
(coeaunHenune 38b, 3,81, 12,7 mmonb) B AMDA (30 mn) gobasnsanu umugason (2,6 r, 38
MMONb) 1 mpem-OytunxnopaumetTuncmnad (4,2 r, 28 wMMONb) B  YCHOBUAX
nepemelumBaHus. locne BCTPAXUBaHUS MPU KOMHAaTHOW TemnepaTtype B TeyeHue 2
4yacoB MOMy4YeHHbI pacTeop passogunun ¢ nomowbio EtOAc (200 mn), npombiBanu
BOAOW, HACbIWEHHbIM COMNEBbLIM PacTBOpPOM, cywmnu Hag Na,SO,. OpraHnyeckun crion
KOHLEHTPpUpOBanu in vacuo n 0CagoK oYuLLani nyTem KOMOHOYHOW Xpomartorpadumn Ha
cvnukarene (antovpysa ¢ nomoupto 1:5 EtOAc B netponenHom acpupe), nonyyvas 3,3 r 5-
amunHo-3-[(2R,3R,5S)-5-[[mpem-6yTnn(gMmeTn)cunun]okeumeTun]-3-rmgpokcu-
TeTparuapodypan-2-unl-6H-tnasonol4,5-dinnpumnanH-2, 7-gnoHa (coegnHenune 38d).

CoeauHenmne 38d: 'H AMP (400 My, CDCly) & ppm: 11,21 (s, 1H), 6,94 (br. s.,
2H), 5,70-5,80 (m, 1H), 5,44 (d, J = 4,5 Hz, 1H), 4,79 (ddt, J=6,6, 4,4, 2,2 Hz, 1H), 4,11-
4,24 (m, 1H), 3,58-3,70 (m, 2H), 2,32 (ddd, J= 12,7, 9,4, 6,8 Hz, 1H), 1,80 (ddd, J = 12,7,
6,1, 2,0 Hz, 1H), 0,79-0,92 (s, 9H), O (s, 6H).

MonyuyeHune 5-amnHo-3-[(2R,5S)-5-[[mpem-6yTun(aumeTtun)cunun]okcumernn]-3-

oKco-TeTparuapodypaH-2-unj-6H-tnasono4,5-dinupuMuanH-2,7-a1oHa

O

o=<
Ny e

38e
K pacTtsopy 5-amnHO-3-[(2R,3R,5S)-5-[[mpem-
OyTUN(ANMETUN) CUNUM]OKCUMETII]-3-TNAPOKCU-TETParnapodypaH-2-unl-6 H-

Tnasono[4,5-dinupumnamnH-2,7-guoHa (coegmnHenune 38d, 3,3 r, 7,8 mmonb) B TI® (100
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mn) pobasnanu nepuoauHaH Lecc-MaptmHa (3,68 r, 8,76 mMmonb) B YCNOBUSX
nepemelumBaHus. locne BCTPAXUBaHUS MPU KOMHAaTHOW TemnepaTtype B TeyeHue 2
4YacoB MOMy4YeHHbIA pacTBop unbTpoBann KU GUNLTPAT KOHUEHTPUPOBAaNU in vacuo.
Ocagok ounwanu nyTem KOMIOHOYHOM Xpomarorpadpum Ha cunukarene (anwouvpya c
nomowbto 1:10 metaHona B XM), nony4asa 2,4 r HEOYNLLEHHOrO NPoAyKTa 5-amMuHO-3-
[(2R,5S)-5-[[mpem-ByTun(aumeTun)cunun]okcumeTnn]-3-okco-tetparnapodypaq-2-mnj-
6H-Tnasono[4,5-dinupumMuamnH-2,7-auoHa  (coeguHerve 38e). MS Habnoa. (ESIY)
[(M+H)"]: 413.

Mony4yeHne 5-amnHo-3-[(2R,3S,5S)-5-[[mpem-
OyTUN(ANMETUN) CUNUM]OKCUMETII]-3-TNAPOKCU-TETParnapodypaH-2-unl-6 H-

Tnasono[4,5-dInupuMnamnH-2,7-guoHa

0
S NH
0
S, e
_/ N NH,
/SI\O o}
OH
38f
K BCTPSAXMBAEMOMY pacTsopy 5-amnHo-3-[(2R,5S)-5-[[mpem-

oyTun(aumeTtun)cnnun]okcumeTnn]-3-okco-TeTparngpodypaH-2-unj-6H-tnasono[4,5-
dinupumngunn-2,7-guoHa (coeauHerne 38e, 1,0, 2,43 mmonk) B TIP (5 mn) gobasnanm
pacTBop nNuUTUS Tpu-mpem-oyTokcmaniomuHns rmagpuga (1M B TI®, 2,7 mn, 2,7 MMOnb).
MNMocne BCTPAXMBaHWS NPW KOMHATHOW TemMnepartype B TEYEHMe 2 4acoB MONYYEHHbIN
pactBop racunu HacbiweHHeim pactsopom NH,Cl u  duneTpoBann. dunetpar
KOHLEHTPpUpOBanu in vacuo n 0CagoK oYuLLani nyTem KOMOHOYHOW Xpomartorpadumn Ha
cunukarene (anompya ¢ nomowbto 1:10 metaHona B [OXM), nonydaa 750 wmr
HEOYULLEHHOrO npoaykra 5-amnHO-3-[(2R,3S,5S)-5-[[mpem-
OyTUN(ANMETUN) CUNUM]OKCUMETII]-3-TNAPOKCU-TETParnapodypaH-2-unl-6 H-
Tnasono[4,5-dinupnmnanH-2,7-gnoHa (coeguHenune 38f). (Cm. Tempahedron 1984, 40,
125-135).

CoeauHenme 38f: 'H AMP (400 My, ds-AMCO) & ppm: 7,00 (br. s., 2H), 6,08 (d,
J=7,5Hz, 1H), 5,35 (d, J = 5,5 Hz, 1H), 4,53-4,65 (m, 1H), 3,91-3,99 (m, 1H), 3,82-3,89
(m, 1H), 3,70 (dd, J = 10,5, 4,3 Hz, 1H), 2,11 (t, J = 8,7 Hz, 2H), 0,84-0,86 (m, 9H), 0,84-
0,88 (m, 10H), 0,84-0,86 (m, 9H), 0,01 (d, J = 2,3 Hz, 6H).

Mony4yeHne [5-amnHOo-3-[(2R,3R,5S)-5-[[mpem-

OyTUnN(ANMETMN) CUNUI]OKCUMETII]-3-
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(TpudTOPMETUNCYNBbGOHUNOKCU)TETParngpodypaH-2-nnj-2-okco-Tnasono[4,5-

dinnpumMmnanH-7-nnjTpupTopmMeTaHcynbhoHaTa

OTf

38g

K BCTPAXMBAEMOMY pacTsopy 5-amunHo-3-[(2R,3S,5S)-5-[[mpem-
OyTUN(ANMETWN) CUNU]OKCUMETII]-3-TNAPOKCU-TETParnapodypaH-2-unl-6 H-
Tnasono[4,5-dinupumnuamnH-2,7-gnonHa (coegmHerHne 38f, 100 mr, 0,24 mmone) B XM (15
mn) gobasnanu DMAP (147 mr, 1,2 MmMmonb) u TpudTopMeTaHcynbdhoHunxnopng (122 wmr,
0,7 mmoneb). Nocne BCTPAXMBaHMSA MPUM KOMHaTHOW TEMMEpaType B TEYEHWe 2 4acoB
MOMNYYEHHbIN PacTBOP NPOMbIBANN BOAOW, HACLILEHHbIM COMEBLIM PacTBOPOM, CyLUUMN
Hag Na,SO, OpraHudeckmn cnou KOHUEHTpupoBanu in vacuo, nonyyaa 120 mr
HEOUULLEHHOIO npoaykra [5-amnHO-3-[(2R,3R,5S)-5-[[mpem-
OyTun(AMMETUNN) CUNUM]OKCUMETII]-3-
(TpudTOPMETUNCYNBbGOHUNOKCU)TETParngpodypaH-2-nnj-2-okco-Tnasono[4,5-
dinnpumMmnanH-7-nnjTpupTopmMeTaHcynbhoHaTa (coeanHeHne 389), KOTOpbIN
ncnonb3oBanu Ha criegyrowiem atane 6e3 gononHutenbHon ounctkn. MS Habnog. (ESI)
[(M-H)]: 679.

MonyuyeHune (2R,3S,5S)-2-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-5-[[mpem-6ytun(anmetunn)cunmn]okcumeTmnlTeTparngpodypar-3-kapboHutpuna

@]

S
o= T "
Sl NTSNSNH,

Si

CN
38h

K BCTPSAXMBAEMOMY pacTsopy [5-amnHo-3-[(2R,3R,5S)-5-[[mpem-
OyTUnN(ANMETMN) CUNUI]OKCUMETII]-3-
(TpudTOPMETUNCYNBbGOHUNOKCU)TETParngpodypaH-2-nnj-2-okco-Tnasono[4,5-
dlnnpumMmnaunH-7-unjrpuprTopmeTtaHcynbhoHara (coeguHeHne 38g, HeouuweHHoe, 120

mr, 0,2 mmonk) B AM®PA (2 mn) gobasnsnu ynanug Hatpus (100 mr, 2,3 mmone). lNMocne



10

15

20

25

118

BCTPAXMBAHUS MPU KOMHATHOW TeMnepaTtype B TEYEHME 2 4acOB MOMYYEHHbIA pacTBOp
passoaunnm ¢ nomowbto EtOAC, npombiBany HacbIWEHHbIM COMNEBbIM PacTBOPOM,
cywunun Hag Na,SO, n koHueHTpuposanu in vacuo, nonyvas 100 Mr Heo4YMLEHHOro
npoaykTa (2R,38,5S)-2-(5-amunHo-2,7-gnokco-6H-tnasonol4,5-dlnupnmuauni-3-un)-5-
[[mpem-ByTun(ammeTtun)cununjokcnmeTtunjretparuapodypa-3-kapboHntpuna
(coeamnHeHune 38h), KOTOPbIN NCMONBL30OBaNKM Ha cneayowem atane 6e3 4ONONHUTENBHOM
ouncTkn. MS Habnoa. (ESIY) [((M+H)']: 424.

MonyuyeHune (2R,3S,5S5)-2-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-
nn)-5-(rmapokcumeTnn)TeTparngpodypaH-3-kapboHntpuna

0]

S
O:< | NH
N N)\NHZ

O
o~/

"N
38

K BCTPAXMBaAEMOMY pacTsopy (2R,3S8,5S)-2-(5-amnHO-2, 7-fnokco-6H-
Tnasono[4,5-dlnupuMmnuamnH-3-un)-5-[[mpem-
oyTun(aumeTtmn)cnnunjokcumeTun]reTparngpodypaH-3-kapboHmtpmna (coeaunHeHmne
38h, HeounweHHoe, 100 mr) B TIO (5 mn) gobasnsanu pacteop TBAF (1 M B TI'®, 6 mn,
6 mmonb) npu 0°C. Mocne BCTPSXMBAHUS MPU KOMHAaTHOW TeMmnepaTtype B TeuyeHue 4
4acoB pPeakUMOHHbIA pPacTBOP MPOMbIBaNM HacbiweHHbiM pactsopom NH,CI, cywwmnu
Hag Na,SO4 n koHuyeHTpupoBanu in vacuo. Ocapok ouuanun nytem npenapaTuBHOW
BOXX, nonyuvas 9 mr (2R,3S,5S)-2-(5-amnHo-2,7-anokco-6H-tnasono[4,5-dlnupumnanH-
3-un)-5-(rmpgpokcumeTmn)tTeTparngpodypaH-3-kapboHutpuna (Mpumep 38) B BUAE
©enoro TBEpPAOro BeLecTsa.

Mpumep 38: 'H AMP (400 My, de-AMCO) & ppm: 11,11-11,99 (br. s., 1H), 7,10
(br.s., 2H), 6,15 (d, J = 4,8 Hz, 1H), 4,86 (br. s., 1H), 4,33 (dt, J= 9,5, 4,7 Hz, 1H), 4,07-
4,20 (m, 1H), 3,50 (d, J = 4,8 Hz, 2H), 2,44-2,48 (m, 1H), 2,23-2,36 (m, 1H). MS Habntoga.
(ESI") [(M+H)"]:310.

Mpumep 39
5-amuHo-3-[(2R,3R,5S)-5-(rnapokcmmeTn)-3-meTuncyneannn-

TeTparuapodypan-2-nnl-6H-tnasonol4,5-djnnpuMmnanH-2, 7-4MoH
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HasBaHHOe coeguHeHWe nony4vyanu no aHanorum ¢ npumepom 38, UCMONb3yS
HaTpus  MeTuncynbdua BMECTO Hatpus uuaHuga. [locne  ouuweHus nyTem
npenapatmsHon BOXXX  nonyyann  5-amuHo-3-[(2R,3R,5S)-5-(rugpokcmetin)-3-
mMeTuncyneanun-teTparnapodypan-2-unl-6 H-tnasono[4,5-dinnpumnamnH-2, 7-4UOH
(Mpumep 39) B BUAE 6enoro TBEPAOro BeLecTsa.

Mpumep 39: 'H AMP (400 MI'y, ds-AMCO) & ppm: 11,37-11,55 (br. s., 1H), 6,91-
7,10 (br. s., 2H), 5,94 (d, J = 4,8 Hz, 1H), 4,75 (t, J = 5,9 Hz, 1H), 4,03-4,15 (m, 2H),
3,45-3,55 (m, 3H), 2,09 (s, 3H), 1,92 (ddd, J= 12,8, 6,8, 4,8 Hz, 1H). MS Ha6ntoa. (ESI")
[((M+H)"]: 331

Mpumep 40
5-amuHo-3-[(2R,3R,5S)-3-(1-pTOp-1-MeTUM-3TUN)-5-

(rmagpokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-gUOH

40

HassaHHOe coefMHeHMe Nonyyany CornacHo CreayrLlen cxeme:
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40g 40h 40
MonyueHue (2S)-2-(rmapokcumeTnn)-2H-pypaH-5-oHa

O
P

40b

K pacteopy atun-(2)-3-[(4S)-2,2-gumeTtnn-1,3-gnokconan-4-unjnpon-2-aHoaTta
5 (CAS Ne 91926-90-8, kar. Ne PB1131897, kommepuyeckn goctyneH ot Pharma Block
(Nanjing) R&D Co., Lid, 4,0 r, 20,0 mmonb) B meTaHone Aobaensinn katanutuyeckoe
KONMUYECTBO KOHLEHTPUPOBAHHOW CEPHOM KMUCNOTbl (25 mkn 10% KOHUEHTpUpOBaHHOM
CEPHOWN KUCMOTbl B MeTaHone). CMecb BCTpAXUBaNM nNpu KOMHATHOW TemnepaTtype B
TeyeHne 2 4yacoB. [1Ony4YeHHY CMEeCb KOHUEHTPUPOBamnn /n vacuo 1 ocajok o4yulianu
10 nyTemM KOMOHOYHOW Xxpomatorpadunm Ha cunukarene (anoumpys ¢ nomowbto 0-10%
metaHona B [OXM), nonyyaa 225 r (2S)-2-(rmapokcumeTnn)-2H-dypaH-5-oHa

(coeaunnenmne 40b) B Bnae BaA3Kkoro macna.

Monyuenue (28)-2-[[mpem-6yTnn(gndeHnn)cnnun]okcumetnn]-2H-pypaH-5-oHa

O _0
TBDPSO —
40c
15 K pactBopy 2,25 r (2S)-2-(rnapokcnmeTtnn)-2H-dypan-5-oHa (coeguHeHne 40b,

2,11 r, 16,0 mmonb) 1 nmugasona (1,63 r, 24,0 mmone) B XM no kannsm gobasnsnn

mpem-6ytun(xnop)angernnncmnad (5,2 mn, 20,0 wmmonb). [lonydeHHylO CMeCb
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BCTPSAXMBANU NPW KOMHATHOW TemnepaType B TeuyeHue 2 4acoB. [OnyyeHHylo CMechb
NPOMbIBANM HAaCbILEHHLIM COMNEBbIM pacTBOPOM. BoaHbin cnon skctparmposanu OXM.
OpraHnyeckme cnon o6beauHANKW, NpombiBan 1 H CONAHOM KMCMOTOW, CyLUMMWN Hag
Na,SO, 1 koHueHTpupoBanu in vacuo. Ocafjok ouuwann nyTem KONMOHOYHOW
xpomarorpachun Ha cunukarene (antouvpya ¢ nomowibto 0-30% EtOAc B netponenHom
acupe), nonyyas 4,6 r (2S)-2-[[mpem-6yTun(aundernn)cmnmn]okeumeTun]-2H-pypaH-5-
oHa (coeauHeHue 40c) B Buae 6enoro Teepaoro sewectsa. MS Habntog. (ESIY) [(M+H)™]:
353.

[MonyuyeHwne (5S5)-5-[[mpem-
oyTun(anderun)cunmnjokcnmeTunjretparnapodypaH-2-oHa

o)

o
TBDPSO /\Qé

40d

PacTteop (2S5)-2-[[mpem-ByTun(andenun)cunun]okcnmetTnn]-2H-gpypaH-5-oHa
(coeaunHeHnune 40c, 2,8 1, 8,0 mmonb) B EtOAC (40 mn) seTpsaxusanu ¢ 10% nannaguem
Ha yrnepoge (280 wmr) B atmocdhepe BoaOpoLa B TEYEHUE HOYW. [TONyyYeHHylo cmech
dunbTpoBanu 1 UNbTPaT KOHUEHTpupoBsanu in vacuo, nonyyas 2,7 r (5S)-5-[[mpem-
oyTun(audeHun)cunmnjokcnmeTun]reTparngpodypan-2-oHa (coegmnHeHne 40d) B Buge
BsA3koro macna. MS Habniog. (ESI*) [(M+H)']: 355.

[MonyuyeHwne (3S,58)-5-[[mpem-6yTnn(gndennn)cnnun]okcnumetmn]-3-(1-

rMAPOKCK-1-MeTUN-3TUN)TETParngpodypaH-2-oHa

oo
TBDPSO /\Q/

/o

40e

K OXIaXaeHHOMY pactsopy (55)-5-[[mpem-
oytun(aunderun)cununjokcnmeTun]reTparngpodypar-2-oHa (coeauHeHne 40d, 5,00 r,
14,0 mmonb) B Ccyxom TeTparugpodypaHe (28 wmn) pobaensinu pactBop nNuUTUS
ouc(tpumetuncunmn)asadumga (1,3 M 8 TFo, 11,8 mn, 15,4 Mmonb) no kannam npu -78°C
B aTMocghepe aproHa. Mocne gobaBneHna cMeck BCTpsAxvBanu npu -78°C B TeyeHue 1
yaca. 3atem k cmecu no kannsam gobdasnsanu ANCTUNNMPOBAaHHbIN aueToH (1,23 mn, 15,4
MMOMb) W MOMYyYEHHYI CMecb BCTpsxvBanu npu -78°C B TeuyeHWe elje 2 4acos.
Peakyuio racunum HacbiweHHbIM pacteopoM NH4Cl n akctparnposanu ¢ nomoleto EtOAC
(30 mn) Tpu pasa. Ob6beanHeHHble opraHunyeckne cnon cywmnu Hag Na,SOs wu

KOHUeHTpupoBanu in vacuo. Ocagok ounwany nyTem KONOHOYHOW xXpomarorpadum Ha
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cvnukarene (anounpya ¢ nomoupto 0-30% EtOAc B netponenHom adupe), nonydas 5,7 r
(3S,5S)-5-[[mpem-byTun(gndennn)cnnun]okcnumetnn]-3-(1-rugpokcun-1-metnn-
aTun)TeTparnapodypan-2-oHa (coeguHeHne 40e) B Buae cBeTno-xentoro macno. MS
Habnog. (ESIY) [(M+NH,)"]: 430. (CuHTes cm. B: Tempahedron 1997,53, 6281-6294).

Monyuenune (3R,5S)-5-[[mpem-6yTnn(gndenun)cnnunjokcumeTnn]-3-(1-cdotop-1-
MeTUN-3TUN)TeTparngpodypaH-2-oHa

o]

—0
TBDPSO/\g

"
7
“

e

40f

K pacTtsopy anatunamumHocepsl Tpudptopuaa (414 mkn, 3,0 mmons) 8 XM (10 mn)
npu -78°C no Kannam fobasnanu pacTeop (3S,55)-5-[[mpem-
oytun(auderun)cunmnjokcnmeTn]-3-(1-ruapokcu-1-meTun-stTun)TeTparmapodypaH-2-
oHa (coepguHeHne 40e, 1,03 r, 2,5 mmonb) B OXM (10 mn). TTony4YeHHYO CMecChb
corpesanu 4O KOMHaTHOW TemnepaTypbl 1 BCTPAXMBANWU NPW KOMHaTHOW TemnepaType B
TeYeHne Houun. [MOoNy4YEeHHYI0 CMECb KOHLEHTPUpPOBAnM in vacuo W OCajoK ouduanm
nyTem KONMOHOYHOW Xpomarorpadum Ha cunukarene (anonpys ¢ nomowybto 0-20% EtOAcC
B NeTPoONenHoOMm apupe), nonyyas 820 Mr (3R,5S)-5-[[mpem-
oytun(auderun)cununlokcnmeTtun]-3-(1-gprop-1-metun-aTnn)teTparngpodypaH-2-oHa
(coenuHermne 40f) B Buae Baskoro macna. MS Habnog. (ESIY) [((M+H)']: 415.

Monyuenune [(3R,5S)-5-[[mpem-6yTnn(gndenun)cununjokcumeTunn]-3-(1-cdbtop-1-

MeTUn-atTun)teTparnapodypan-2-nnjauerara

O OAc
TBDPSO/\Q/

-
-
P

o
409

K OXNaXgeHHOMY pactsopy (BR,5S)-5-[[mpem-
oytun(auderun)cununjokcnmeTtun]-3-(1-gprop-1-meTun-aTnn)teTparngpodypaH-2-oHa
(coeauHerve 40f, 820 wr, 1,92 mmonb) B cyxom OXM (10 mn) npu -78°C no kannsm
gobasnanu gumsobytunanniommbims rmapug (1,0 M B Tonyone, 6,0 mn, 6,0 Mmonb).
MonyyeHHy0 cMmecb BCTpsaxvBanu npu -78°C B TeyeHue 1 yaca. 3ateM K CMecH
aobasnanu nupmnanH (790 mr, 10 mmonb), aHruapug ykcycHon kucnotol (0,93 mn, 10,0
Mmornb) U1 DMAP (732 mr, 6,0 mmonb). PeakyMOHHYIO CMeCb MeANEHHO 4,0BOAUNN 4,0 -

20°C v BcTpsxuanu npu -20°C B TeYeHNe HECKOMbKMX YacoB A0 3aBEPLUEHUS peakLum.
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Mony4YeHHyl0 CMeCb racunM HacbIWEHHbIM COMEBbIM pPacTBOPOM M Tpu pasa
akcTparuposanu ¢ nomolbto EtOAC (30 mn). OpraHnyeckue cnov ob6beanHANK, CyLmnm
Hag Na,SO, n koHueHTpupoBanu in vacuo. Ocagok ouvjany nyTemM KONTOHOYHOW
xpomarorpachumn Ha cunukarene (antoupya ¢ nomowibto 0-20% EtOAc B netponenHom
acupe), nonyvasa 360 mr [(3R,5S)-5-[[mpem-6yTnn(andpeHun)cnnun]okcumetmnl-3-(1-
dTop-1-meTun-aTun)TeTparngpodypan-2-nnjauetara (coegmHeHune 40Q) B BUAE BA3KOro
macna. MS Habnwog. (ESIY) [((M+H)']: 459.

Mony4yeHne 5-amunHo-3-[(2R,3R,5S)-5-[[mpem-
oytun(aundeHun)cunmnjokcnmetun]-3-(1-dptop- 1-metun-aTun)TetparngpodypaH-2-unj-

6H-Tnasono[4,5-dlnMpuMmnann-2,7-auoHa

A 7
TBDPso/\G/ N’<NH2
s
40h

Cwmecb 5-amuHo-3,6-gurngpotmnasonof4,5-dinnpumnanH-2,7-guona (162 wmr, 0,87
MMOIb) 1 Buc(tpumeTmncunun)ayetammnga (527 mr, 2,61 mmonb) Harpesanu B yCroBUSX
nepemelwwmBanma npu 75°C B artmoctepe aproHa O Tex MOp, MOKa CMeCb He
cTaHoBunace npospadyHon. Cmecb oxnaxganu A0 KOMHAaTHOW Temnepartypbl. B
npeablayLLyo peakUMOHHYO CMech BBOAUMN [(BR,5S)-5-[[mpem-
oytun(auderun)cunmnlokcumeTun]-3-(1-chtop- 1-meTun-aTun)TeTparngpodypaH-2-
unjauerar (coeaunHeHune 40q, 280 M, 1,02 MMOJb) "
TpumeTuncununTpudTopmeTaHcynodonaT (290 mr, 1,31 mMmonb). NonyYeHHyo cmech
Harpeanu npu 75°C B atMocctepe aproHa B TeyeHue 3 4yacoB. 3aTem MONyYeHHYH
CMECb KOHLEHTpUpOBanu in vacuo Ans yhaneHus pacTBOpPUTENS U OCafoK ouvianu
NyTeM KOMOHOYHOM xpomaTorpachum Ha cunukarene (anovpya ¢ nomowbio 0-5%
metaHona B OXM), nonyyas 225 wmr 5-amuHo-3-[(2R,3R,5S)-5-[[mpem-
oytun(aunderun)cununlokcnmetun]-3-(1-dptop- 1-meTun-aTun)TetparngpodypaH-2-unj-
6H-Tnasono[4,5-dnmpummnann-2,7-anoHa  (coeanHeHme 40h) B BMAE KOPUYHEBOro
TBepaoro Bewectsa. MS Habnog. (ESIY) [((M+H)']: 583.

[MonyuyeHwne 5-amnHO-3-[(2R,3R,5S)-3-(1-pTop-1-meTun-atun)-5-

(rmagpokcumeTtun)TeTparngpodypan-2-mnl-6H-tnasono[4,5-djnnpumnamnH-2,7-guoHa
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40

Cmecb 5-amuHo-3-[(2R,3R,58)-5-[[mpem-6yTnn(andeHnn)cmnmun]okcumeTun]-3-
(1-cbTop-1-meTun-aTun)TeTparnapodypan-2-unl-6 H-tnasono[4,5-dinnpumnamnH-2, 7-
AnoHa (coeamHeHune 40h, 66 mr, 0,12 mmonb) u NH4F (133 wmr, 3,6 mmone) B meTaHone
Harpesann B ycrnoBusix oOpaTHOro xonoauneHuka B TedeHue 1,5 vacos. [MonydeHHyro
CMeCb KOHLIEHTpUpOBanu in vacuo n ocagok ouuwanu nytem npenapatmsHon BIOXKX,
nony4as 10 Mr 5-amnHo-3-[(2R,3R,5S)-3-(1-pTOp-1-MeTNN-3TUN)-5-
(rmagpokcumeTtun)TeTparngpodypan-2-mnl-6H-tnasono[4,5-djnnpumnamnH-2,7-guoHa
(Mpwnmep 40) B BUAE 6enoro TBEPAOro BELecTsa.

Mpumep 40: 'H AMP (400 MIy, ds-AMCO) & ppm: 11,27-11,40 (br. s., 1H), 6,90-
7,08 (br. s., 2H), 6,03-6,10 (m, 1H), 4,65-4,74 (m, 1H), 3,92-4,03 (m, 1H), 3,42-3,53 (m,
2H), 3,18-3,30 (m, 1H), 2,10-2,23 (m, 1H), 1,96-2,06 (m, 1H), 1,19-1,42 (m, 6H). MS
Habnog. (ESIY) [(M+H)*]: 345.

Mpumep 41:
5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTtnn)-3-(2-metnnannun)tetparngpodypaH-
2-nn]-6H-tnasonol4,5-dnupuMnanH-2,7-4MoH

o)

S
O:< | NH
/\G/N N)\NHZ
HO
41

HassaHHOe coegMHeHMe Nonyyany CornacHo CreayrLLen cxeme.
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HO

4
Monyuenue [(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-4-heHokcukapboTronnokcu-TeTparngpodypaH-2-nnjmetundeHsoara

o NH,
BzO
] S
’O—‘<
o~
41a
5 Cwmecb [(2S,4R,5R)-5-(5-amnHO-2,7-gunokco-6H-tnasono[4,5-dlnupummanH-3-un)-

4-ruppokcuteTparngpodypan-2-unjmetnnbensoara (coeagmHeHmne 38c, 2,08 r, 5,0
mMmonb), O-dbeHunxnopmetanTuoara (0,80 mn) n DMAP (1,22 r, 10,0 mmonb) B XM (50
MIT) BCTPSIXMBanM Mpyv KOMHaTHOW TemnepaTtype B TEYEHWE HOouW. [ony4veHHyo CMechb
NPOMbIBaNM  HacCbIWEHHbIM  COMeBbIM  pacTBopoM, cywmnn Hag Na,SO, wu

10  KoHueHTpupoBanu in vacuo. Ocafok ounLlanu NyTemM KOMOHOYHOW XpomaTorpaduun Ha
cvnukarene (antoupya ¢ nomoupto 0-30% EtOAc B neTtponenHom adpupe), nonyyas 2,20
r [(2S,4R,5R)-5-(5-amuHo-2,7-anokco-6H-Tnasono[4,5-dinnpmmngnH-3-mn)-4-
heHokcmkapboTUonnokecu-TeTparnapodypaH-2-nnjmetunderHsoara (coeguHeHne 41a) B
Buae bnegHo-xxentoro TBepgoro sewecrsa. MS Habntog. (ESI) [(M-H)]: 539.

15 Monyuenue [(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

un)-4-(2-metTnnannun)tetparngpodypan-2-unjmetnnbeHsoara
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41b

Cwmecb [(2S,4R,5R)-5-(5-amnHO-2,7-gunokco-6H-tnasono[4,5-dlnupummanH-3-un)-
4-theHokcukapboTuounokcu-teTparngpodypan-2-nnjmetunbensoara (coeguHenne 41a,
324 wr, 0,60 mmonb), 2,2-azobuc(2-metunnponuonmTtpuna) (50 mr, 0,30 mmonb) u
TpnbyTUn(2-metunannun)ctadHana (0,70 mn, 3,0 mmonb) B 6e3sogHoM Tonyone (10 mn)
AEerasnpoBany ¢ NOMOLLbIO aproHa 1 3aTeM HarpeBanu B YCrOBUSIX NEPEMELLMBAHUS MPU
80°C B TeueHue 4 yacos. [MONyYEHHYD CMECb BCTPAXMBANU C HACbILEHHbIM BOAHbLIM
pacteopom NH,F npu koMHaTHOW Temnepartype B TEYEHMe 2 4acoB N 3aTEM LBaXAbl
akcTparuposanm OXM. O6beauHeHHble opraHuyeckue crnou cywmnu Hag Na,SO4 un
KOHLEeHTpupoBsanu in vacuo. Ocagok ounann nytemMm KONOHOYHOW XpomaTtorpaduun Ha
cvnukarene (antoupys ¢ nomowpto 0-30% EtOAc B netponenHom acupe), nonydas 190
Mr [(2S,4R,5R)-5-(5-amuHo-2,7-amnokco-6H-Tnasono[4,5-dlnnpumngnt-3-mn)-4-(2-
MeTunannun)TeTparngpodypaH-2-unjmetmnbeHsoara (coeauHeHune 41b) B BUae
KopuyHeBoro Teepgoro sewecrsa. MS Habntoa. (ESI) [(M-H)]: 441.

[MonyuyeHwne 5-amnHo-3-[(2R,3R,5S)-5-(rmapokcmmeTun)-3-(2-
mMmeTunannun)tetTparngpodypaH-2-unj-6 H-tnasono4,5-dinupnmMmnanne-2,7-auoHa

O

H

T}
0]
AL
@
{
41

PactBop  [(2S,4R,5R)-5-(5-amunHo-2,7-gnokco-6H-tnasonol4,5-djnmpummamn-3-

NH,
HO

nn)-4-(2-metnnannun)tetparngpodypaH-2-unjmetunbensoata (coegmHenmne 41b, 180
mr, 0,41 mmonb) B MeTaHone scTpaxuBanm ¢ K,CO; (150 mr, 1,09 mmonb) npwu
KOMHaTHOW TemnepaType B TedeHue 4 yacos. Peakyuio racunm gobaBneHnemM ykCyCHOW
KACNOTbI N MOMYyYEHHYIO CMECb KOHLUEHTpuposanu in vacuo. Ocajok ouuwann nytem

npenapaTtMBHON B3OXKX, nonyyas 41 Mr 3-[(2R,3R,5S)-3-annnn-5-
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(rmapokcumeTtun)TeTparmngpodypan-2-mnl-5-ammHo-6H-tnasono[4,5-dinupuMmuanH-2,7-
aunona (Mpumep 41) B BUAE 6€n0ro nopoLuKa.
Mpumep 41: 'H AMP (400 My, ds-AMCO) d0ppm: 11,03-11,29 (m, 1H), 6,76-
7,04 (m, 2H), 5,68 (d, J = 6,02 Hz, 1H), 4,62-4,70 (m, 3H), 3,96-4,10 (m, 1H), 3,47 (t, J=
5 5,27 Hz, 2H), 3,24-3,30 (m, 1H), 2,16-2,25 (m, 1H), 2,13 (d, J = 7,53 Hz, 2H), 1,67-1,76
(m, 1H), 1,62 (s, 3H). MS Habntoa. (ESI™) [(M+H)"]: 339.

Mpumep 42
[(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6 H-tnasono[4,5-dlnnpnmngnH-3-mn)-

10 4-rugpokcu-TeTparngpodypar-2-unjnponun]-2-meTunnponaHoar

0
\/:\é/ N’(NHZ

“OH
42

HassaHHOe coefMHeHMe Nonyyanu CornacHo CreayrLLen cxeme.

42¢ 42
Monyuenune [(15)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-teTparnagpodypo[2,3-

15 d][1,3]anokcon-5-unjnponunj-2-metTunnponaHoara
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42a

K oxnaxaeHHomy pacteopy (15)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcon-5-nnjnponaxH-1-ona (coegmnHeHune 6e, 505,6 wmr, 2,5
MMOJIb) B NMPUAUHE MO kannsam gobaensnn nsobytupunxnopug (0,39 mn, 3,72 mmons) B
YCNOBUSIX OXNaXkaeHus Ha neasiHon Gane. lMocne pobaBneHus cmechb corpesann 4o
KOMHaTHOW Temneparypbl U BCTPAXMBaNW Npu KOMHaTHON Temneparype B TEYEHNE HOUMN.
MonyyeHHyto cmecb passogmnn ¢ nomowpio EtOAC u npombiBanu HacCbIWEHHBIM
pactsopom NH,Cl. OpraHuueckun cnown cywwunu Hag Na,SO, n KoHUeHTpupoBsanu in
vacuo. Ocagok ounany nyTem KONOHOYHOW Xpomarorpadum Ha cunuvkarene (aniouvpys
c nomowpto 0-30% EtOAc B netponerHom 3adupe), nonyyaa 470 wmr [(1S)-1-
[(3aR,5S8,6aR)-2,2-gumeTtnn-3a,5,6,6a-tetparngpocdypol2,3-d][1,3]anokcon-5-
unjnponun]-2-metTunnponaHoara (CoeanHeHmne 42a).

[MonyuyeHwne [(15)-1-[(2S,4R,5R)-4,5-pnayeTtokcutetparngpodypaH-2-

unjnponun]-2-meTunnponaHoara

pe

Q

: 0
\/\<_7>OAC

“OAc
42b

K BctpaxmBaemomy pacteopy [(1S)-1-[(3aR,5S,6aR)-2,2-gumetnn-3a,5,6,6a-
TeTparuapodypo[2,3-d][1,3]anokcon-5-unjnponunl-2-meTunnponadoata  (CoeauHeHne
42a, 470 wmr, 1,73 mmonb), aHrmapuaa ykcycHor kmcnotbl (0,81 mn, 8,64 mmonb) n
ykcycHon kucnotel (0,51 mn, 8,64 wmmonbk) B OXM (10 wmn) apobasnsnn
KOHLEHTPUPOBAHHYD CepHy kucnoty (18,4 mkn, 0,17 mmonb). [lonyyYeHHylo CMechb
BCTPSIXMBANM MNpu KOMHaTHOW Temnepatype B TevyeHue Houn. [1Ony4vYeHHyro CMECh
KOHLEeHTpupoBsanu in vacuo. Ocagok ounann nytemMm KONOHOYHOW XpomaTtorpaduun Ha
cvnukarene (antoupys ¢ nomowpto 0-20% EtOAc B netponenHom acdupe), nonydasa 105
Mr [(15)-1-[(2S,4R,5R)-4,5-anayetokcutetparnapodypaH-2-mnjnponun]-2-

meTunnponaHoara (coeanHeHmne 42b).
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[MonyuyeHwne [(15)-1-[(2S,4R,5R)-4-ayeTtokcu-5-(5-amuHo-2,7-anokco-6H-

Tnasono[4,5-dInupuMmnamnH-3-un)TeTparnapodypan-2-unjnponusnl-2-metTmnnponaHoara

42c

K cycneHsmn 5-amunHo-3,6-gurngpotnasono[4,5-dinupumnanH-2,7-guoda (63 wr,
0,34 mmonb) B ACN (5 mn) gobasnanu BSA (252 mkn, 1,02 mmonb). 3atem nony4YeHHyro
peakUMoHHY cmecb BCTpaxmuBanu npu 70°C B atMoctepe aproHa B TeveHue 0,5 yaca,
dhopmupya npospadHbin  pactBop. [locne oxnaxaeHus pactBopa AO KOMHAaTHOW
TemnepaTypbl nocriegoBaTensbHO fobasnanu [(18)-1-[(2S,4R,5R)-4,5-
AvaugeTtokcuteTparngpodypaH-2-unjnponun]-2-metunnponaHoar (coeguHeHne 42b, 105
mr, 0,34 mmone) n TMSOTf (113 mkn, 0,51 mmonb). Nocne HarpeBaHus B YCroBUAX
nepemelumBannsa npu 70°C B TeyeHne 14 4acoB MOMYyYEHHY CMECb KOHLEHTPUPOBaM
in vacuo pAnNa ypaneHua pacTBOPUTENS WM OCagoK ouuljann nyTemM KOFOHOYHOW
xpomarorpacun Ha cunukarene (anwoupya ¢ nomowbto 0-5% wmetaHona s [OXM),
nony4vasa 75 wmr [(1S)-1-[(2S,4R,5R)-4-ayeTokcn-5-(5-amnHo-2, 7-gnokco-6H-tnasono[4,5-
dlnnpumMmmnaunH-3-unyteTparngpodypan-2-munjnponunl-2-metunnponadoara (coegmHeHne
42cC) B BUAE CBETIO-KENTOro TBEPAOro BeLecraa.

[MonyuyeHwne [(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-gnokco-6H-Ttnasono[4,5-

AINMMpUMnNAKNH-3-1n)-4-ru4poKcu-TeTparn podypan-2-unjnponun]-2-metTunnponaHoara

O
L, o
0”0 NﬂNH
V\(i?/ =

NH,

“OH
42
Cwmecb [(15)-1-[(2S,4R,5R)-4-ayeTokeu-5-(5-amnHo-2,7-gnokco-6 H-Tnasono[4,5-
dinnpumMmnaunH-3-unyteTparngpodypan-2-munjnponunl-2-metTunnponadoara (coegmHeHne
42¢, 70 wr,0,16 mmone) n K,CO; (13,2 mr, 0,096 mmone) B metaHone (0,5 mn) n
TeTparngpodypanHa (2 mn) BCTPAXMBANU Npy KOMHATHOW TeMNepaType B TEYEHNE HOUN.
Peakyuio racunn pgobaBneHmem ykCycHon kucnotbl (1 kanns). MonydeHHyl CMechb

KOHLIEHTPUPOBAnu in vacuo ANs yhaneHus pacTBopuUTernel U ocajok ouvanu nytem



10

15

20

25

30

35

130

npenapatnsHon BIXKX, nonyuyaa 18,2 mr [(1S)-1-[(2S,4R,5R)-5-(5-amnHO-2,7-41OKCO-
6H-Tnasono[4,5-dlnmpnmMmnann-3-mn)-4-rug pokcn-TeTparngpodypan-2-unjnponun]-2-
meTunnponaHoarta (Mpumep 42) B Buae 6negHoO-KenToro TBEpAOro BELECTBA.

Mpumep 42: "H AMP (400 My, CD;OD) & ppm: 5,89-5,95 (m, 1H), 4,93-5,01 (m,
2H), 4,29-4,38 (m, 1H), 2,51-2,63 (m, 2H), 1,83-1,93 (m, 1H), 1,58-1,76 (m, 2H), 1,15 (dd,
J=4,02, 7,03 Hz, 6H), 0,88-0,95 (m, 3H). MS Habntog. (ESI") [((M+H)"]: 399.

Mpumep 43

AHanus knetok HEK293-Blue-hTLR-7:

CrabvnbHaa nuHma knetok HEK293-Blue-hTLR-7 6bina npuobpeteHa y
InvivoGen (kar. Ne Hkb-htlr7, Can-Anero, KanungopHus, CLUA). Otn knetkn 6binm
paspaboTaHbl AnA u3ydeHus ctumynsuymm TLR7 4venoBeka nyTemM MOHWUTOPUWHra
aktmBauyum NF-kB. PenoptepHbin reH SEAP (cekpeTupoBaHHOW 3MOpPUMOHanbHOW
wenoyHon cocdarasel) NOMeELLann Nog KOHTPONb MUHMMAanNsHoro npomotopa UPH-B,
cnutoro ¢ natbto cadtamu ceasbiBaHua NF-kB u AP-1. SEAP wnHayuuposanu
aktmemposaHnem NF-kB n AP-1 nocpeactsom ctumynsuuun knetok hEK-Blue hTLR7
nuradgamum TLR7. Takum o6pasom, 3kCnpeccuo penoprepa perynmposani npoMoTopoMm
NF-kB npu ctumynsauumn denosedeckoro TLR7 B TedeHne 20 4vacoB. AKTUBHOCTb
penoptepa SEAP B cynepHaTtaHTe KNEeTOYHOW KynbTypbl ONpesensann C NOMOLLbHO
Habopa QUANTI-Blue™ (kat. Ne rep-gb1, Invivogen, Can-Onero, KanudopHus, CLUA)
npu AanuHe BonHbl 640 HM B cpege Ana oOBHapy)XeHWs, KoTopas CTaHOBUTCS
PUONETOBOW UMM CUHEN B MPUCYTCTBUE LLENOYHON pochaTasbl.

Knetkn HEK293-Blue-hTLR7 wuHkyOunposann npu nnotHoctu 250000-450000
knetok/mn B o6beme 180 mkn B 96-nyHOMHOM MnNaHLWeTe B cpeae Mrna B mogmdukaymm
Oyne6ekko (DMEM), cogepxawen 4,5 r/n rniokosel, 50 Ea/mn nenngunnunHa, 50 mr/mn
ctpentomuyuHa, 100 wmr/mn HopmouwHa, 2 MM L-rnytammHa, 10% (06./06.)
WHaKTUBUPOBAHHOW HarpeBaHMEM peTanbHOM ObIMbEN CbIBOPOTKM B TEYEHMe 24 u.
3arem «knetkm HEK293-Blue-hTLR-7 wuHkybuposanu c¢ pobasneHuem 20 Mkn
aHanu3npyemoro CoeAuHEHUs B CEpUMHOM passBegeHum B npucytcteum OMCO B
KOHEYHON KOHUeHTpaumm 1% un nposogunu uHkybauyuo npu 37°C B CO,-uHkybartope B
TeyeHne 20 yacos. 3atem 20 MKN cynepHaTaHTa M3 Kaxaou NyHkn nHkybrnposanu ¢ 180
Mkn pacteopa cybcrtpara Quanti-blue npym 37°C B TeuyeHne 2 4acoB M CuUUTbIBaNu
ONTUYECKYID MNOTHOCTE npun 620-655 HM ¢ nomowpbio cnekTtpodoTomeTpa. [yTb
nepegaqn CUrHanoB, KOToOpbln akTueupyeT TLR7, npuBoaUT K Nocneaylowen aktmeaymm
NF-kB, 1 no3aTomy aHanornuyHbiA PENOPTEPHLIA aHanmn3 TakkKe LUMPOKO MCMOMb3yeTcs

ana oueHkn aroHuctos TLR7 (Tsuneyasu Kaisho and Takashi Tanaka, Trends in
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Immunology, Volume 29, Issue 7, July 2008, Pages 329.sci; Hiroaki Hemmi ef a/, Nature

Immunology 3, 196 - 200 (2002).

AroHucTuyeckaa axktuBHocTe TLR7 B aHanuse HEK293-hTLR-7 coepuHeHWH

JaHHOro usobpeTeHusa npuBegeHa B Tabnuuye 1. OTWM npumepbl aHanusvposanu B

yKa3aHHOM Bbllle aHanuse n obHapyxunm, uto ECs, coctaBngeT ot npumepHo 10 mkM

40 npumepHo 90 MkM.

Tabnuya 1: AKTUBHOCTb COeaAuHEHUN B aHanu3e HEK293-hTLR-7

Mpymep Ne ECso HEK293-hTLR-7 (MkM)
ANA-122 446
1-A 52
5-A 48
8-A 87
10-A 63
14-A 48
18-A 12
19-A 38
22-A 14
23-A 26
24-A 70
26 29
26-A 12
27-A 15
28 10
29 29
30 15
31 70
32 67
39 62
42 51

PedepeHcHoe coeauHeHue, onuncaHHoe B nareHTe WO2006066080(A1) kak

coegnHeHne 122 (B JaHHOM AOKymMeHTe HasBaHOo ANA-122),

Take Obino

nNpoaHanu3MpoBaHO Ha aroHUCTUYECKYIO akTUBHOCTbL TLR7 B ONMCaHHOM Bbille aHanunse
HEK293-hTLR-7, n 6bino o6Hapy»eHo, 4to ECsy ANA-122 coctasnsieT 446 mkM.
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Mpumep 44

MeTtabonuam nponekapcts: opmyna (Il) unm dopmyna (lla)

Bbino npoBeageHo uccnefosaHue ansa oueHkn meTabonuueckoro npespalleHuns
nponekapcte, dopmynel (1) nnn dopmynel (lla), B coegunHeHna opmynel (1) wnm
dopmynbl (la) cormacHo gaHHOMy usobpeteHuto. [Nponekapctea, dopmynbl (I1) vnn
dopmynbl (lla), moryT ObiTb MeTabonuanpoBaHebl B akTUBHOE coeamHeHmne dopmynel (1)
unn cdopmynbl (la) n B Apyrne COeAMHEHUS COrnacHoO AaHHOMY WU300peTeHud B
opraHusmMe, €ecnv OHW BbICTYNaKT B KavecTse nponekapcts. [enatoywmtbl 4acTo
NCNONb3YKTCA ANA OUEHKM CTeneHn meTabonmnyeckoro npeBpalleHus NponekapcTs B
OpraHu3Me XXMBOTHOIO UNK YernoBeka.

Bbino nposeaeHo wuccnegoBaHMe AN OUEHKUM MeTabonuyeckon KOHBEpPCUM
nponekapcTs, MNpumep 2-A, Mpumep 3-A, MNpumep 4-A, Mpumep 16-A n MNpumep 17-A, B
COOTBETCTBYIOLLME aKTUBHble dopmbl, [pumep 1-A un lNpumep 14-A, B NpPUCYTCTBUK
renaroynToB Yenoeeka. B gaHHOM nccneaosaHum mayydanu popmMmpoBaHME akTUBHbIX
dopm, npumep 1-A n npumep 14-A. [Ins cpaBHEHUs Takoke oUeHMBann metadbonnyeckoe

npeBpaLleHme hamuymKrosmpa B NEHLMKIOBUP.

CycneHsns renatoyntos

Cpeaa ans noceBa KpUOKOHCEPBMPOBaHHbIX renartoumtos (kat. Ne PY-HMD-01)
Obina npuobpeteHa y Hay4yHo-uccnepoBaTenbCkoOro MHCTUTYTA 3aboneBaHnin nevyeHu
RILD (WaHxan) Co. Ltd. KpnokoHcepBMpoBaHHbIE YeroBeyeckne renartoymtbl (kat. Ne
X008005, not Ne VRR) 6binun nprobpeteHbl y Vitro Technologies (Bantumop, Mapuneng,
CLLA).

CTOKOBYIO CYCMEH3UIO renaroyuMToB nonyyanyM u3 KPUOKOHCEPBMPOBAHHbIX

renaToLMTOoB B Cpeje AN nocesa C KoHLeHTpauuen 1,8x10° kneTok/mn.
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Paboune pactsopbl COeaUHEHNIA
CoegunHenuns pacteopsanu B8 AMCO, nonyyas 50 MM cTokosble pacTsopbl. 10 MKn
CTOKOBOroO pacrteopa passoaunm o 5 mn cpegon ans nocesa, nonyydas 100 mkM

pabounn pacTeop.

MHkybayum

PeakyMOHHbIE CYCNEH3MM roTOBWUMN B 24-NIYHOYHOM NIaHLWeETE ANS KMETOYHbIX
KynbTyp nytem cmewmsaHms 200 Mk cycneH3mm renatountoB (06e3bsHbI UMM YENOBEKA)
1 200 mkn paboyero pacteopa. KoHeuHas nHkybaums cogepxana 0,9x10° knetok/mn u
50 mkM coeaunHeHne. YkasaHHble Bbile cmecy nHkybumposanu npu 37°C B YBNaXKHEHHOW

atmocapepe ¢ 5% CO, co ckopocTbio BCTpsixmaHnsa 150 06/MUH.

MoaroToBka obpasyoB AnNs aHanusa

Mocne 180-muHyTHOM MHKYBaymm 200 Mkn MHKYBaLMOHHONM CMECK NEPEHOCUNN B
1,5 mn npobupky u racunun 400 mkn cTton-pacteopa (neasHon auetoHutpun ¢ 0,2 mkM
Tonbyamnaom B KadecTBe BHYTPeEHHero craHgapta). Obpasubl yeHTpudyrmposanm co
ckopoctblo 12000 o6/mMmH B TedeHme 10 MMHYT, W MOMNyYEHHbIE CynepHaTaHTbl
nogesepranu LC-MS/MS-aHanusy.

KannbposouHble kpuBble nonyyanu crnegyiowmum obpasom. K 200 mkn KneTo4yHoOM
CycneHamn (NNOoTHOCTb knetok 1,8 mnH knetok/mn) pobaesnanu 198 mkn cpeabl Ans
noceea renaTtoymToB U 2 MK COOTBETCTBYIOLEN KOHUEHTpauun coeauHerns B8 AMCO.
Ob6pasuypl TwarensHo nepemelwumsanu 1 200 mkn cmecu nepeHocunu k 400 mkn cron-
pacteopa (cm. Bbiwe). CTaHfapTHbIN AManasoH kpuesown coctasnset ot 1 mkM go 25

MKM.

BuoaHanus
CoegnHeHna KONUYeCTBEHHO oueHmBanu Ha npubope APIS500 LC-MC/MC B
pexume ESI-Positive MRM. PesynbTaTbl npespalljeHna nponekapcts M obpasoBaHus

MeTabonnToB CyMMUpPOBaHbl B Tabnuue 2.

Tabnnya 2: KoHueHTpauus metabonutoB, o0pasoBaBLUMXCS B renaroyutax

yenoseka nocne 3-4acoBour nHkybauum ¢ 50 mkM nponekapcTeamm

MeTabonmnsmpoBaHHbIN KoHueHTpayust npoaykTta B
Mpumep Ne
NPOA4YKT renaroyutax yenoseka (MkM)
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2-A 1-A 8,7
3-A 1-A 19,3
4-A 1-A 10,3
16-A 14-A 7,3
17-A 14-A 7,3
damuyunKnosmp MeHymknosup 23,5

B renaroyuTax yenoeeka coegmHeHnsa npumepa 2-A, npumepa 3-A, npumepa 4-A,
npumepa 16-A u npumepa 17-A, a Takke damyuknosup metabonuamposanucbe C
o6pasoBaHMEM COOTBETCTBYIOLLMX aKTUBHbIX MeTabonuTos npumepa 1-A, npumepa 14-A

M neHuyunKknosumpa, COOTBETCTBEHHO.

Mpumep 45

AroHuct TLR7 npumepa 1-A akTMBUpPYET MblwmnHbIM TLR7

AkTMBHOCTL aroHucta TLR7 npumepa 1-A, akTmBmpylowero MbilnHbIin TLR7,
oueHMBanM C nNOMOLWbK CcTabunbHOW kneToyHonm numHum HEK293-Blue-mTLR?7,
goctynHon ot InvivoGen (kat. N2 hkb-mtir7, Can-Anero, KanudopHus, CLUA). MNogobHo
HEK293-Blue-hTLR7, kak onncaHo B npumepe 43, HEK293-Blue-mTLR7 npegHasHa4veH
ANa U3y4YeHUs CTUMynAaAUuKM MbllmnHOro TLR7 nyTem MOHMUTOpUHra aktmsaumum NF-kB.
PenoptepHbin reH SEAP nomewann noa KOHTPOMb MUHMManbHOro npomortopa UOH-B,
cnutoro ¢ nateto cantamm ceasbiBaHus NF-kB n AP-1. Okcnpeccnio SEAP
nHayyuposanu aktnsaumen NF-kB n AP-1 nocpenctsom CTUMYNSAUUA MbinHOMO TLR7
nurangammn  TLR7. Okcnpeccmio SEAP B cynepHataHTe KMETOYHOW  KynbTypbl
onpegensanun ¢ nomouwbto Habopa QUANTI-Blue™ (kat. Ne rep-gb1, Invivogen, Cah-
Overo, KanudopHusa, CLUA) B cpege ans oOHapyXeHusi, KoTopad CTaHOBUTCH
PUONETOBOW UMM CMHEN B MPUCYTCTBUE LWENOYHON dhocdartasel, Npu ANMHE BOMHbI 655
HM.

Knetkn HEK293-Blue-mTLR7 wuHkyOuposanm npu nnotHoctn 250000-450000
knetok/mn B o6beme 180 mkn B 96-nyHOMHOM MnNaHLWeTe B cpeae Mrna B mogmdukaymm
Oyne6ekko (DMEM), cogepxawen 4,5 r/n rniokosel, 50 Ea/mn nenngunnunHa, 50 mr/mn
ctpentomuyuHa, 100 wmr/mn HopmouwHa, 2 MM L-rnytammHa, 10% (06./06.)
WHaKTUBMPOBAHHOW HarpeBaHnem detanbHOW Obldbeln ChIBOPOTKA B TEUYEHNEe 24 4acos.
3arem knetkm HEK293 wuHkybuposanu ¢ pobasneHuem 20 MKN aHanmsmpyemoro
COeAVHEHUA B cCepunHOM passegeHun B npucytcteum OMCO B KOHEYHOW KOHUEHTpauymnm

1% wn nposoaunu unkybayuo npu 37°C B CO,-mHKkybaTope B TeueHme 20 yacos. 3arem
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20 MKN cynepHaTaHTa U3 Kaxgon nyHku uHkybuposanu ¢ 180 mkn pactsopa cyberparta
Quanti-blue npn 37°C B TeueHue 2 4vacoB n unamepanu abcopbuymio npy 655 HMm C
NOMOLLbIO CNEKTpodoToMETpa.

Kak nokasaHo Ha ¢ur. 1, coeguHeHne npumepa 1-A akTMBMPYET MbiwnHbIA TLR7

40303aBNCUMBLIM 0Bpasom, npu atom ECs, coctasnsaeT 71,8 mkM.

Mpumep 46

Aronnct TLR7 npumepa 1-A uHAYUMPYET MPOTUBOBUPYCHbIE LUTOKUHbI B
MOHOHYKMNeapHbIX knetkax nepudepunyeckon kposu mbiwm (PBMC) in vitro

Uto6bl npogemMmoHCcTpupoBathk aktnsauuto TLR7 Ha nenkoumtax nog BRNUSIHUEM
COEAVHEHUSA COrnacHo AaHHOMY W300peTeHuo, MbliwunHble PBMC (goctynHble oOT
ALLCells, LLC) nogseprann ctumynsaymm coeauHeHnem npumepa 1-A. 70 MmnnnoHos
MbIlWKHBbIX PBMC (nnHmnm C57bl/6) BbiceBann B kaxkAyo NYHKY 24-NyHOYHOrO NraHweTa
B KOHLeHTpauum 2x10%mn B 1,5 Mn cpeabl RPMI-1640, coaepskaluen 10% deTanbHo
Bbluben cbiBOpOTKM. BbicesiHHble PBMC nHkyGuposanu ¢ coeguHeHmem npumepa 1-A B
AnanasoHe KoHueHTpauun ot 2 4o 10 mkM B TeueHue 24 vyacoB. 50 MKN KNETOYHOW
KynbTypanbHOW cpeabl cobupanm n aHanmMsmpoBanM € MNOMOLblD Habopa 36plex
Procarta multiplex (ebioscience EPX360-26092-901, eBioscience), koTopbln nsamepsn
YPOBHW 15 aHanuanpyembiX UUTOKMHOB B COOTBETCTBUU C MHCTPYKLMEN NPON3BOAUTENS.

Kak nokasaHo Ha ¢ur. 2, 6binm obHapyKeHbl Bbicokue ypoBHM UPHa, NDH-y
nHayympyembin npotenH (IP10), daktopa Hekposa onyxonu anbda (PHOa) n UJI-6,
WHAYUNPOBAHHLIE COeAVMHEHMEM Npumepa 1-A 10303aBUCUMbIM 06pa3oM. [OBbILLEHHbIE
YPOBHWN 3TUX LUTOKMHOB B CTMMynuposaHHbiXx PBMC nokasbiBatot, 4to aroHuct TLR7
npyumepa 1-A MHAYUMPYET WMMMYHHYKO akTmBauuio u obnagaeT noTeHuyuanom ans

neYeHnst MHMEKUNOHHbIX 3abonesaHunn.

Mpumep 47

CoegunHeHnmne npumepa 4-A ymeHbliaet AHK HBV 1 HBsAg B mogenun AAV-HBV

CoegnHeHnne npumepa 4-A oueHMBanu Ha NpegMeT €ro npOTUBOBUPYCHOW
3PP EKTUBHOCTH iN ViVO C UCNONb30BaAHMEM MblnHOWM mogenn AAV-HBV. Ota mbiumnHas
moaenb ana HBV-uHdekyum 6bina nonyyeHa nytem BBeaeHua Mbiwam C57BL/6
PEKOMBUMHAHTHOTO ageHoaccoUMMpPoBaHHOro supyca (AAVY), HecyLlero pennmynpyemoii
reHom HBV (Bupyca renaTtuta B) (AAV-HBV). Yepes 2-3 Hepgenn nocne MHOULMpoOBaHns
B CbIBOPOTKE WHMPULUPOBAHHBLIX MbILEN BbIABMASNNCE BbICOKME YPOBHWU BUPYCHbBIX
mapkepos HBV, Takux kak reHomHas AHK HBVY n HBsAg (noBepxHOCTHbIM aHTUreH HBV).

Mpwn ctonkon supemmn HBV 1 NOMHOCTBIO KOMMETEHTHON UMMYHHOW CUCTEME MOAENb
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AAV-HBV noagxoaunt gna uccriegosaHust adheKkTUBHOCTU in vivo COeAUHEHUN npumepa
4-A.

Bbino npoBeaeHO ABa HE3aBUCUMbIX WUCCReAOBaHUA in viVO ANSt OLEHKM
NPOTUBOBMPYCHON aKTUBHOCTU coeamHenms npumepa 4-A B go3e 100 mr/kr n 300 mr/kr,
COOTBETCTBEHHO. [ANa kaxaoro uccnegoBaHus Aecsatb nabopatopHbix Mbiwen C57BL/G
B BO3pacTe 4-5 Heaenb, cBOOOAHbIX OT CheUNPUUECKNX NATOreHOB, nonyyanu u3
LWaHxanckoro ueHTpa nabopaTopHbiX XMBOTHbIX Akagemum Hayk Kutaa (SLAC) wu
pasmeLany B OoTAENeHUn AN XMBOTHbIX B UHAUBUAYANbHO BEHTUNMPYEMbIX KreTKax
Npyv KOHTPONMPYEMOW Temnepatype U B COOTBETCTBMM C PYKOBOACTBaMM MO yxoay 3a
XnBoTHbIMKW. CTok Bupyca AAV-HBV 6bin npuobpeteH y [leKMHCKOro WHCTUTYTA
MonekynapHon meauumHbl Beijing FivePlus Molecular Medicine Institute (MekuH, Knutan).
Mbiwam C57BL/6 BBogunu 200 mkn pekomBuMHAHTHOro Bupyca B conesom Oydepe
nyTeM UHBEKLUN B XBOCTOBYIO BEHY. Ha geHb 14 nocne nHbekymn y Mblen otéumpanu
KpoBb Ans koHTponsi yposHen HBsAgQ, HBeAg n reHomHon OHK HBV B CbiBOpOTKE U
cnyyanHoim 00pasom rpynnupoBann Ha OCHOBE YPOBHEW 3Tux Ouomapkepos HBV.
3arem  CrpynnupoBaHHbIM  MblllaMm  BBOAWUIM  COEAMHEHUSA  COrMacHO  Cxeme

nccrneaoBaHns, kak nokasaHo B Tabnuue 3.

Tabnuya 3. UccnegosaHue in vivo Ha MbilUMHOW mogenu AAV-HBV

JleueHue
UccneposarHue | pynna | Mbiwb
[osa JlocTaska
Ne Ne Ne CoeaunHeHne
(mr/kr) npenapara
] 1 5 Hocutenb 0
2 5 Mpumep 4-A 100 nepoparnbHo,
5 3 5 Hocutensb 0 QOD, 42D
4 5 Mpumep 4-A 300

Mbiwam B rpynnax 1 u 3 sBogunu nnauyebo (2% Klucel LF, 0,1% nonncopbar 80
n 0,1% napabeHbl B BOAE); Mbilam B rpynnax 2 u 4 nepopanbHO BBOAUNN COeAMHEHNE
npumepa 4-A B gose 100 mr/kr n 300 mr/kr, COOTBETCTBEHHO, Yepes aeHb (QOD). Becem
MbILLaM BBOAWNW COEAUHEHNS B ObOLLEen CNOXHOCTU B TedeHne 6 Hepenb. Obpasypl
CbIBOPOTKM cobupanu gBa pasa B Hegeno, 4tobbl KOHTPONMMPOBaTb YPOBHU
6rnomapkepos HBV. CbiBopoTouHbin HBSAg umsmepsanu ¢ nomowbio Habopos CLIA
(Autobio Diagnostics Co., Ltd, “hkaHwkoy, Kntan) B COOTBETCTBUM C MHCTPYKLUAMMU
npounssogutens. HwxkHnin npegen konuyectseHHoro onpegenenns (LLQ) ana HBsAg

coctaesnan 0,1 Hr/mn. PaseeaeHune coiBopoTkn B 500 pas (ana HBsAg) ncnonbsosanu



10

15

137

ANS MOMyYeHUs 3HayYeHUn B TNUHEWHOM JAuanasoHe CcTaHgapTHon kpuson. [OHK
cbIBOPOTOYHOrO HBV Bblaensnm ¢ nomouwbto Habopa MagNA Pure 96 DNA u Viral NA
Small Volume Kit (Roche) B cooTBeTCTBUMN C MHCTPYKUUAMU nponssogutend. Obpasybl
OHK anannsmposanu ¢ nomoLpto konudectseHHown MNLP B peanbHom Bpemenmn (QPCR) ¢
ncnonb3oBaHnem cneynduyHoro ans HBV npanmepa u Habopa 30HAOB Ans
cneynguyeckon amnnndukaumm n obHapykeHus obnactm reHoma HBV gnuHon 128 bp
OT HykneoTmga 2969 no Hykneotuga 3096. LLQ ans OHK HBV coctasnsan 20 konunin/mkn.

Kak nokasaHo Ha cur. 3, nocne 6-HeaenbHOro BBEAEHNA COeAUHEHNE nNpuMepa
4-A B pose 100 mr/kr uHayuuposano 6onee yem 2-log-cHmkenmne OHK HBV u 1,5-log-
cHmkeHne HBsAQ. lNpu Gonee Bbicokon pose 300 mr/kr coegnHeHne npumepa 4-A
BbI3biBano 6onee yem 3-log-ymeHbweHne OHK HBV n 2,7-log-ymeHbweHne HBsSAQ B
KOHUe BBeAeHus. PesynbTaTtbl 3TOMO  WUCCNEAOBaHWS  SICHO  AEMOHCTPUPYHOT
NPOTMBOBUPYCHYIO 3hEKTUBHOCTb COEAMHEHNA nNpumepa 4-A in vivo N Nog4vepkmsaroT
BO3MOXHOCTb UCMONb30BAHUS COEAUHEHUA [aHHOro n3obpeTeHus ana paspaboTkm

HOBOW Tepannm MHPEKUMOHHLIX 3abonesaHni.
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®OPMYIIA N3OBPETEHUA

1. CoeguHeHnmne popmyneil (1),
OH
N
)\ | >:O
NS
H,N~ >N N
3
R2 R1
M,
rae:

R' npeactaBnsetr coboit rugpokcn, Cig-ankun, ranoreH-Cig-ankun, Cig
ankunkapboumn-0O-, Cyg-ankun-S-, asngo, ymaHo, Cre-ankeHun, C,g-ankmncynbgoHnn-
NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;

R? npeacraensaetr cobon sogopos, Cieankumn, Cig-ankoken-Cig-ankun, Caz-
ymknoankmn, C,g-anknHun, Co.g-ankeHnn, 6eH3un n TmodeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unu ero oapmaueBTUYECKM NPUEMNEMAs COMb, 3HAHTUOMEP UM ANACTEPEOMED;

npu ycrnosun, uTO 5-aMUHO-7-rngapokcn-3-[3-rngpokcu-5-
(rmapokcumeTtun)TeTparngpodypan-2-mnjtmasono[4,5-dinupumMmann-2-oH;  [2-(5-amMnHo-
7-rnapoKkcu-2-okco-Tuasono4,5-dlnpumunann-3-mun)-5-
(rmagpokcumeTtun)TeTparngpodypan-3-mnjauetar; [4-aueTokcu-5-(5-amuHo-7-rngpoKkcu-
2-0Kco-Tnasono[4,5-djnupumnaunH-3-un)TetTparngpodypan-2-unjmetunaderar u  ux

aAnacrtepeomMepbl NUCKIMIOYEHbI.

2. CoeaunHeHne no n. 1, rae:

R' npeactaBnsetr coBol rmMapokcu, MeTWn, nponun,  TOPU3oNpPONUN,
aLeTunoKken, MeTuncynbdaHun, asugo, UuaHo, annun, 2-meTunannun,
METMNCYNbGOOHMNAMUHO, AUMETUNAMMHO, aueTUNamMmMHO, NMUPPOINANHUI, MOPQONUHUN
U NUNEPUANHWI;

R? npepcraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMknonponun,
UMKITOMNEHTWN, BWMHMM, annun, ©6eH3un, 3TWHWMA, 1-MPONUHUM, METOKCUMETWUN WUnu
TnoheHun;

R® npeacrasnsieT coboi Bogopog, aueTvn unm n3obyT1pun;
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Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

3. CoeguHenmne opmynebl (la) non. 1 vnn n. 2,
OH
N
)\ | >:O
NS
H,N~ N N
3
R2 "/, 1
R ),
rae:

R' npeactaBnsetr coboit rugpokcn, Cig-ankun, ranoreH-Cig-ankun, Cig
ankunkapboumn-0O-, Cyg-ankun-S-, asngo, ymaHo, Cre-ankeHun, C,g-ankmncynbgoHnn-
NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;

R? npeacraBnsieT coboit Bogopod, Ci.e-ankun, Cie-ankoken-Cqg-ankun, Cso-
umknoankmn, C,g-anknHun, Co.g-ankeHun, 6eH3aun nnm TModeHnn;

R® npeacrasnsieT coboi Bogopos unu Ci.¢ankunkapBboHun:;

unu ero oapmaueBTUYECKM NPUEMNEMAs COMb, 3HAHTUOMEP UM ANACTEPEOMED;

npu ycrnosun, uTO 5-aMUHO-7-rngapokcn-3-[3-rngpokcu-5-
(rmapokcumeTtun)TeTparngpodypan-2-mnjtmasono[4,5-dinupumMmann-2-oH;  [2-(5-amMnHo-
7-rnapoKkcu-2-okco-Tuasono4,5-dlnpumunann-3-mun)-5-
(rmapokcumeTtun)TeTparngpodypan-3-mnjauetar; [4-aueTokcu-5-(5-amuHo-7-rngpoKcu-
2-0Kco-Tnasono[4,5-djnupumnaunH-3-un)TetTparngpodypan-2-unjmetunaderar u  ux

aAnacrtepeomMepbl NUCKIMIOYEHbI.

4. CoeaunHeHne no n. 3, rae:

R' npeactaBnsetr coBol rmMapokcu, MeTWn, nponun,  TOPU3oNpPONUN,
aLeTunoKken, MeTuncynbdaHun, asugo, UuaHo, annun, 2-meTunannun,
METMNCYNbGOOHMNAMUHO, AMMETUNAMMHO, aueTUNamMmMHO, NMUPPONNANHUI, MOPQONUHUN
U NUNEPUANHWI;

R? npepcraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMknonponun,
UMKITONEHTWN, BWMHMN, annun, ©6eH3un, 3TWHMA, 1-MPONUHUM, METOKCUMETWUN WUnu
TnoheHun;

R® npeacrasnsieT coboi Bogopog, aueTvn unm n3obyT1pun;

Unu ero hapmaLeBTU4eCcKn NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.
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5. CoeguHeHune no nobomy 13 nn. 1-4, rae:

R" npeacrasnsiet coboit rugpokcu, Cig-ankun, Cig-ankunkap6oHun-O-, Ci.e-
ankun-S-, asnao unu C,.gankeHun;

R? npeacrasnsietr coboit Ci.g-ankun, Cq.g-ankoken-Cig-ankun, Cs.o-LMKnoankun,
Co.s-anknHnn, C,.s-ankeHun, 6eH3nn n TnodpeHnn;

R® npeacrasnsieT coboi Bogopos unu Ci.sankunkapBGoHun:;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

6. CoeaunHeHne no n. 5, rae:

R' npeactasnser coBol  rMAPOKCM,  METUR, MPOMWUM,  aLeTWIOoKCH,
MeTuncynbdaHun, asnao Unu annwn;

R? npeactaBnseT coboii  MeTMR, 3TWM, NPONMA, OGYTWMA, LMKIONpPORWm,
UMKITOMNEHTWN, BWMHMM, annun, ©6eH3un, 3TWHWMA, 1-MPONUHUM, METOKCUMETWUN WUnu
TnoheHun;

R® npeacrasnsieT coboi Bogopog, aueTvn unm n3obyT1pun;

Unu ero hapmaLeBTU4eCcKn NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

7. CoepunHenue no n. 5 vunu n. 6, rae R' npeacrasnsiet cobon rugpokeu, Ci.

s-ankun, Cqe-ankun-S-, asngo unm Cog-ankeHun.

8. CoeanHenne no mwobomy w3 nn. 5-7, rae R' npeacrasnsetr cobo

MMAPOKCKU, METUI, H-NPONWM, METUNCYNbMdaHUN, asngo Unv annun.

9. CoepunHeHune no mobomy u3 nn. 5-8, rae R? npeactasnsieT cobolt Cqe-

ankun, Cs -yuknoankun, Cog-anknHun unm Co.g-ankeHun.

10. CoeaunHeHune no nobomy 13 nn. 5-9, rae R? npeacrasnset coboit meTun,

3TN, H-Nponun, yuknonponun, BUHUN, 3TUHWN UNn 1-I'IpOI'II/IHI/IJ'I.

1. CoeanHenne no nwobomy m3 nn. 5-10, rae R® npeactaBnser cobont

Bogopoa nnn C,_g-ankunkapboHmn.

12. CoeanHenne no nwobomy m3 nn. 5-11, roe R® npeactaBnseT cobont

BOAOPOA M N300yTUPUI.
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13. CoeaunHeHnune no nobomy 13 nn. 5-12, rae:

R" npeacrasnsiet coboit ruapoken, Cqg-ankun, Cqe-ankun-S-, asugo unn Co.e-
ankeHun;

R? npeactaBnsieT coboit Cqg-ankun, Cs,-umknoankun, Cpg-ankmHmn vnm Co.e-
ankeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

14, CoeaunHeHnune no nobomy 13 nn. 5-13, rae:

R' npeacraBnser coBol rMapokcu, METWM, MPOnWM, METURCYNbMaHWm, asuao
unun annun,

R? npeacTaBnset coboi MEeTWI, 3TUM, MPONUA, LUKMONPONWI, BUHUM, 3TUHWM UMK
1-nponnHun,

R® npeacrasnsieT cobo BOAOPOL VN N30BYTUPWIT;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

15. CoeguHeHune no nobomy 13 nn. 1-4, rae:

R" npepcraBnsieT coboii ranoreH-Cqg-ankun, Cq.g-ankun-S-, unaHo, C,g-ankeHumn,
Ci.e-ankmncynbdoHnn-NH-, (Cye~ankun),N-, Cis-ankmnkapboHnn-NH- unu
reTepoLMKIINYECKNA aMUHO;

R? npeacrasnsieT cobo BOAOPOL;

R® npeacrasnsieT cobo BOAOPOL;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

16. CoeauHeHune no n. 15, rae:

R' npeacrasnser coboit TOpM3oNpPONUMA, METUNCYnbdaHun, LuuaHo, 2-
METMNAaNMMM, METUNCYNbMOHUNAMNHO, AMMETUNAMUHO, aueTUnamMmmMHO, NMPPONNANHUI,
MOPMONNHNN UMK NMUNEPUANHWIT;

R? npeacrasnsieT cobo BOAOPOL;

R® npeacrasnsieT cobo BOAOPOL;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

17. CoeaunHenue no n. 15 unu n. 16, rae R’ npeacrasnsiet coboit C.g-ankun-

S- nnn reTepoUnKNNYECKUn amnHo.
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18. CoepunHenne no nobomy u3 nn. 15-17, rae R' npeacrasnsier coboi

MeTUNCYNbMaHUN v NUPPONNIUHAN.

19. CoeguHenmne no nobomy u3 nn. 1-18, BeiBpaHHOe cpean crneayomx:
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
[(2R,3R,5S)-2-(5-amuHo-2,7-anokco-6H-tnasono[4,5-dlnnpmmmngnt-3-mn)-5-(1-
rmapokcunponun)TeTparugpodypax-3-mnjayerar,;
[(15)-1-[(2S,4R,5R)-5-(5-amnHo-2,7-anokco-6 H-Tnasono[4,5-dlnnpnmnanH-3-mn)-
4-rngpokcu-TeTparnapodypan-2-unjnponunlauerar;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnatmn)tetparmapodypax-2-mnj-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbyr-3-eHun)Tetparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcuneHTmn)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbytun)tetTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-[ymknoneHTmn(rngpokcm)meTnn]-3-rmgpokcum-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcun-2-peHmn-
atun)TeTparngpodypan-2-unl-6 H-tnasono[4,5-dinnpumnamnH-2, 7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rngpokcun-3-meTtun-
oytun)tetparngpodypan-2-unl-6H-tnasono[4,5-dlnupumngnnH-2, 7-4n0oH;
5-amuHo-3-[(2R,3R,5S)-5-[ynknonponun(rnapokcu)MeTnn]-3-rugpoKcu-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
[[(2S,4R,5R)-5-(5-amuHo-2,7-gnokco-6H-Tnasono[4, 5-dlnnpmumngnH-3-mn)-4-
rMapoKcu-TeTparnapodypan-2-mnj-uuknonponun-metmnjauerar;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcunpon-2-
uHun)TeTparnapodypax-2-unl-6H-tnasono[4,5-dlnUpUMUanH-2,7-AU0H;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokenbyT-2-unHun)tetparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-rmuapokcu-5-[rngpokcun(2-
TUeHun)meTunlreTparnapodypan-2-mnl-6 H-tnasonol4,5-dlnnpuMnanH-2, 7- 4NOH;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcun-2-MeToKkCu-

atun)TeTparngpodypan-2-unl-6 H-tnasono[4,5-dinnpumnamnH-2, 7-4N0H;
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5-amuHo-3-[(2R,3R,5S)-5-(1-ruapokcnnponun)-3-metuncynbdaHun-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-a3ngo-5-(1-rngpokcmnponun)tetparngpodypax-2-nnj-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcuannun)retTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-((2R,3R,5S)-3-a3ngo-5-((S)-1-rugpokcnatnn)TeTparngpodypan-2-
untmnasonol4,5-dnupumnanH-2,7(3H,6H)-a10H;
3-[(2R,3R,5S)-3-annnn-5-(1-rngpokcmnponun)Tetparnapodypax-2-mnj-5-ammHo-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnnponun]-3-nponun-teTparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amnHo-3-[(2R,3R,5S)-5-[(1R)-1-rugpokcunponun]-3-nponun-
TeTparugpodypan-2-un]-6H-tnasonol[4,5-djnnpuMmnanH-2, 7-4UO0H;
5-amunHo-3-[(2R,3R,5S5)-5-[(1S)-1-rngpokcunponun]-3-meTun-tTeTparngpodypan-
2-nn]-6H-tnasonol4,5-dnnpuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnbyT-2-nHnn]-3-meTtunr-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-[(S)-ymnknonponun(ruapokcn)MeTmn]-3-meTmn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnatunnl-3-metnn-reTparngpodypan-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-(rnapokcumeTn)-3-nupponuauni-1-nn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
N-[(2R,3R,5S)-2-(5-amnHo-2,7-aunokco-6H-tnasono[4,5-dnmpummann-3-un)-5-
(rmgpokcumeTun)TeTparngpodypan-3-unijmetaHcynsoHamua,;
N-[(2R,3R,5S)-2-(5-amnHo-2,7-aunokco-6H-tnasono[4,5-dnmpummann-3-un)-5-
(rmapokcumeTun)TeTparngpodypan-3-mnjauetamuz;
5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTn)-3-moponnHo-TeTparungpodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTn)-3-(1-nunepugun)TeTparngpodypan-
2-nn]-6H-tnasonol4,5-dinnpuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-3-(anmeTnnammHo)-5-
(rmapokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-4NO0H;
(2R,3S,5S)-2-(5-amnHo-2, 7-aunokco-6H-tnasono[4,5-dnmpummnanH-3-un)-5-

(rmapokcumeTun)TeTparnapodypaH-3-kapboHnTpun;



10

15

20

25

30

35

5-amuHo-3-[(2R,3R,5S)-5-(rnapokcmmeTn)-3-meTuncyneannn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

5-amuHo-3-[(2R,3R,5S)-3-(1-pTOp-1-MeTUM-3TUN)-5-
(rmapokcumeTun)TeTparngpodypan-2-unl-6H-tnasono[4,5-dinnpumnamnH-2, 7-4NO0H;

5-amuHo-3-[(2R,3R,5S)-5-(rngpokcmmeTtnn)-3-(2-metnnannun)tetparngpodypaH-
2-nn]-6H-tnasonol4,5-dnupuMnanH-2,7-4MoH

n  [(1S)-1-[(2S,4R,5R)-5-(5-amnHo-2, 7-gunokco-6H-tnasono[4,5-dnmpummamn-3-
un)-4-ruapokcu-TeTparugapodypax-2-mnjnponunj-2-MmeTunnponaHoar;

unu ero apmaueBTMYECKN MPUEMIEMbIX COMen, 3SHaHTUOMEPOB  UNU

ANacTepeoMepos.

20. CoeguHenmne no nobomy u3 nn. 1-19, BeiBpaHHoOe cpean crneayomx:
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcnbytun)tetTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
5-amuHo-3-[(2R,3R,5S)-5-[ynknonponun(rnapokcu)MeTnn]-3-rugpoKcu-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokcunpon-2-
uHun)TeTparnapodypax-2-unl-6H-tnasono[4,5-dlnUpUMUanH-2,7-AU0H;
5-amuHo-3-[(2R,3R,5S)-3-rmapokcu-5-(1-rugpokenbyT-2-unHun)tetparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amuHo-3-[(2R,3R,5S)-5-(1-ruapokcnnponun)-3-metuncynbdaHun-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;
5-amnHo-3-[(2R,3R,5S)-3-a3ngo-5-(1-rngpokcunponun)tetTparnapodypax-2-mnj-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcuannun)retTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;
3-[(2R,3R,5S)-3-annnn-5-(1-rngpokcmnponun)Tetparnapodypax-2-mnj-5-ammHo-
6H-Tnasono[4,5-dnmpuMmnanH-2,7-4UO0H;
5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnnponun]-3-nponun-teTparngpodypan-
2-nn]-6H-tnasonol4,5-dinupuMnanH-2,7-4N0H;
5-amnHo-3-[(2R,3R,5S)-5-[(1R)-1-rugpokcunponun]-3-nponun-
TeTparugpodypan-2-un]-6H-tnasonol[4,5-djnnpuMmnanH-2, 7-4UO0H;
5-amunHo-3-[(2R,3R,5S5)-5-[(1S)-1-rngpokcunponun]-3-meTun-tTeTparngpodypan-

2-nn]-6H-tnasonol4,5-dnnpuMnanH-2,7-4N0H;
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5-amuHo-3-[(2R,3R,5S)-5-[(1S)-1-ruapokcnbyT-2-nHnn]-3-meTtunr-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

5-amuHo-3-[(2R,3R,5S)-5-[(S)-ymnknonponun(ruapokcn)MeTmn]-3-meTmn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

5-amnHo-3-[(2R,3R,5S)-5-[(1S)-1-rngpokcnatnn]-3-metun-TeTparnapodypaH-2-
un]-6H-tnasono[4,5-dInpnMuanH-2,7-AN0H;

5-amuHo-3-[(2R,3R,5S)-5-(rnapokcumeTn)-3-nupponuauni-1-nn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

5-amuHo-3-[(2R,3R,5S)-5-(rnapokcmmeTn)-3-meTuncyneannn-
TeTparugpodypan-2-un]-6H-tnasonol4,5-dinnpuMmnanH-2, 7-4NOH;

n  [(1S)-1-[(2S,4R,5R)-5-(5-amnHo-2, 7-gunokco-6H-tnasono[4,5-dnmpummamn-3-
un)-4-ruapokcu-TeTparngapodypax-2-mnjnponunj-2-MeTunnponaHoar;

unu ero apmaueBTMYECKN MPUEMIEMbIX COMen, 3SHaHTUOMEPOB  UNU

ANacTepeoMepos.

21. CoeguHenmne popmynel (11),

NZ N
)\ | >:O
NS
H,N~~ N N
6

R5 R4
(1)

roe:

R* npeacraesnset cobon rmmapokcn, Cieankun, ranoreH-Cig-ankmn, Cig-
ankmnkapboumn-0O-, Cie-ankun-S-, asngo, ymaHo, Coe-ankeHun, Cqg-ankmncynbgoHnn-
NH-, (Cie-ankun),;N-, Cqs-ankunkapboHmn-NH- nnmn retepoumnknn4ecknin ammHo;

R® npeacraBnsieTr coboit Bogopod, Ci.e-ankun, Cis-ankoken-Cqg-ankun, Car-
ymknoankmn, Coe-anknHun, Cog-ankeHun, 6eH3un n TmodeHun,

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

unu ero oapmaueBTUYECKM NPUEMNEMAs COMb, 3HAHTUOMEP UM ANACTEPEOMED;

npu yCrnoBun, YTo 5-aMmHO-3-[3-rnapoKkcu-5-(rmapokcumeTnn)TeTparugpodypax-
2-nnjtnasono[4,5-dinupuMmnugnH-2-oH;  [2-(5-amuHo-2-okco-Thasono[4,5-dlnupmMunanH-3-
un)-5-(rngpokcnmeTmn)tTetTparngpodypaH-3-unjaderar; [4-aUeToKCU-5-(5-aMUHO-2-0KCOo-
Tnasono[4,5-dlnupumuamnH-3-un)TeTparnapodypan-2-unjmetunauerar " nx

aAnacrtepeomMepbl NUCKIMIOYEHbI.



22. CoeauHeHune no n. 21, rae:

R* npepcraBnseTr coBoil  FMAPOKCKH, METWI, H-MPONUA, TOPU3ONpPONUH,
aLeTunoKken, MeTuncynbdaHun, asugo, UuaHo, annun, 2-meTunannun,
METMNCYNbGPOHMNAMUHO, AMMETUNAMMHO, aueTUNamMmmMHO, NMUPPONNANHUI, MOPQONUHUN

5 v nuNepuanHu,

R® npepacraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMKnonponun,
UMKITONEHTWN, BWMHMN, annun, ©6eH3un, 3TWHMA, 1-MPONUHUM, METOKCUMETWUN WUnu
TnoheHun;

R® npeacrasnsieT cobov Bogopog, aueTvn unv n3obyT1pun;

10 unn ero capmayeBTUYECKN NPUEMIIEMAs COMNb, SHAHTUOMEP U AnacTepeomep.

23. CoeguHenmne dpopmynel (lla) no n. 21 unn n. 22,

NF N
)\ | >:O
NS
H,N~ N N

RE—0 o
5
R "/,R4
(lla)
rae:
15 R* npeactaBnsieTr coboit rugpokcn, Cig-ankun, ranoreH-Cig-ankun, Cig

ankunkapboumn-0O-, Cyg-ankun-S-, asngo, ymaHo, Cre-ankeHun, C,g-ankmncynbgoHnn-
NH-, (Cis-ankun),N-, C,.s-ankunkapboHun-NH- nnmn reTepounknn4ecknin ammHo;
R® npeacraBnsieTr coboit Bogopod, Ci.e-ankun, Cie-ankoken-Cig-ankun, Cso-
ymknoankmn, Coe-anknHun, Cog-ankeHun, 6eH3un n TmodeHun,
20 R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;
unu ero oapmaueBTUYECKM NPUEMNEMAs COMb, 3HAHTUOMEP UM ANACTEPEOMED;
npu yCrnoBun, YTo 5-aMmHO-3-[3-rnapoKkcu-5-(rmapokcumeTnn)TeTparugpodypax-
2-nnjtnasono[4,5-dinupuMmnugnH-2-oH;  [2-(5-amuHo-2-okco-Thasono[4,5-dlnupmMunanH-3-
un)-5-(rngpokcnmeTmn)tTetTparngpodypaH-3-unjaderar; [4-aUeToKCU-5-(5-aMUHO-2-0KCOo-
25  Tnasono[4,5-djnnpumnaunH-3-un)tTeTparngpodypaH-2-mnljmetunauderar " nx

aAnacrtepeomMepbl NUCKIMIOYEHbI.

24. CoeaunHenune no nobomy 13 nn. 21-23, rae:
R* npepcraBnseTr coBoil  FMAPOKCKH, METWI, H-MPONUA, TOPU3ONpPONUH,

30  auertunokcw, mMeTuncynedaHun, asnjao, ymaHo, annwvn, 2-meTunannun,
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10

METMNCYNbGPOHMNAMUHO, AMMETUNAMMHO, aueTUNamMmmMHO, NMUPPONNANHUI, MOPQONUHUN
U NUNEPUANHWI;

R® npepacraensieT coboit BOAOPOA, METWUR, 3TUn, nponurn, 6yTun, LMKnonponun,
UMKITONEHTWN, BWMHMN, annun, ©6eH3un, 3TWHMA, 1-MPONUHUM, METOKCUMETWUN WUnu
TnoheHun;

R® npeacrasnsieT cobov Bogopog, aueTvn unv n3obyT1pun;

Unu ero hapmaLeBTU4eCcKn NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

25. CoeaunHernune no nobomy 13 nn. 21-24, rae:

R* npeacraenseT cobon rugpokcn, Cis-ankun, Cqg-ankun-S-, asmao vnn Coe-
ankeHun;

R® npeacraesnset cobon Cqgankun, Csz-umknoankun, Cos-ankuHun vnn Coe-
ankeHun;

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

26. CoeaunHernune no nobomy 13 nn. 21-24, rae:

R* npeacraBnser coBoM rMapOKCK, METWM, MPONWM, METURCYNbMaHWm, asuao
unun annun,

R® npeacraBnser coboi MEeTWI, 3TUM, MPONUA, LMKMONPONWI, BUHUM, 3TUHWM UMK
1-nponnHun,

R® npeacrasnsieT cobo BOAOPOL N N30BYTUPWIT;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

27. CoeaunHernune no nobomy 13 nn. 21-24, rae:

R* npeacrasnsiet cobon ruapokey unu Cq.g-ankmnkap6oHun-O-;
npeacraBnsaeT 1 Ci.g-ankmn nnu Cs.7-LUKoankmnmn;

R°® npeacTtasnsieT coboii Cq¢-a C oa

R® npeacrasnsiet cobon Bogopos unu Ci.g-ankunkapboHun;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.

28. CoeaunHernune no nobomy 13 nn. 21-25, rae:
R* npeacrasnsieT cobo rMAPOKCH UKW aLeTUMOKCH:;
R® npeacrasnsieT cobo 3TN UK LUKMNOMNPOMUNT;
R® npeacrasnsieT cobo Bogopos Unu aueTun;

Unu ero hapmaLeBTU4eCcK NpuemnemMasi corb, 3HaHTMOMEp UMK Anactepeomep.
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29. CoeguHeHnmne no nobomy 13 nn. 21-28, BbiBpaHHOE cpean Cnegyrowmx:
5-amuHo-3-[(2R,3R,5S)-3-ruapokcu-5-(1-rugpokcunponun)TeTparnapodypaH-2-
unjrnasono[4,5-dInupUMnanH-2-0H;
[(2R,3R,5S)-2-(5-amuHo-2-okco-Tnasonol4,5-dlnupmmngnt-3-mn)-5-(1-
5 ruapokcunponun)teTparugpodypax-3-mnjayeTar,;
1-[(2S,4R,5R)-5-(5-amuHo-2-okco-Tnasono[4,5-dinnpmumngnH-3-mn)-4-rngpokcum-
TeTparugpodypaH-2-nnjnponunaueTar,
[(S)-[(2S,4R,5R)-5-(5-amnHo-2-0kco-Tnasono[4,5-dlnmpummamn-3-un)-4-
rMapoKcu-TeTparnapodypan-2-mnj-uuknonponun-metmnjauerar;
10 " 5-amnHo-3-[(2R,3R,5S)-5-[yuknonponun(rnapokcn)meTnnl-3-rugpoKcu-
TeTparugpodypan-2-nnjtnasono[4,5-dinpMMnUanH-2-oH;
unn ero apmayeBTUYECKU MNPUEMMEMbIX COMEW, 3SHAHTMOMEPOB UMK

ANacTepeoMepos.

15 30. Cnocob nonyyeHus coegunHenusa no niobomy 13 nn. 1-29, BkAOYaoLWmn
cnepyowme atanbl:
(a) peakyma coeguHeHns doopmynbl (X),

c

R
s | N
b o:< )\
R\O N N/ NH,
R® °
0

(X),
C OCHOBaHMeM unu PTOPUAHLIM peareHTom, rae R? npeacrasnsiet coboi R? nnm
20 R®% R npeacraensieT coboit auun, 6eH3onn, mpem-6yTun(4UMeTUR)CURUI Ui mpem-
oyTun(andenun)cunun; R® npeacrasnseT coGon BO40PO4 UM MMAPOKCH;

(b) peakyma coeguHenns doopmynsl (P1),
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Cc

R

S N
O:< | )\
N N/

O

OH NH,

"
4

o (P1),
C KWUCMOTHBbIM aHMMAPWAOM MMM KUCTOTHLIM Xropuaom, rae R? npeacrasnser
cobon R? unu R®; R® npeacTasnsieT coboii BOAOPOA UMM M POKCH;
(c) peakumna coeauHeHuns popmynbl (XIV),

c

R

S | >N
b O:< )\
R
\O N N/

O

NH,

5 iy XIV),
C OCHOBaHMeM unu PTOPUAHLIM peareHTom, rae R? npeacrasnsiet coboi R? nnm
R®% R® npeacrtaBnser coboit auwn, 6eHsoun unu mpem-6ytun(gudenun)cunun; RC
npeactaBnseT cobol Bogopos wnu  ruapokeu; RY  npepcrasnser  cobot
TPUPTOPMETUNCYNbGOHU MNKW Napa-Tonuncynbdonun; R npeactasnset coboit R' nnu
10 R*%
(d) peakuus coegmnHeHusa copmynbsl (XXIII),

Cc

R
s
X
T
Bz—o N N NH,
0
Ra
-"e
R XX,

Cc ocHoBaHuewm, rae R? npeacrasnsiet coboit R? unn R R® npeacTtasnset cobon
Bogopog, unu ruapokey; R® npepcrasnser cobon R nnu R*;

15 (e) peakuyus coegmHeHuna chopmynbl (XXVI),
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15

20

25
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c

R
(o] S
N
\N( ,
BZ\O (o] N__/_<
/ NH2
"R (XXVI),

C ocHoBaHveM, rae R® npeacrasnseT coboll BOAOPOA WNM MMApokeu; R°®
npeacTtaenseT coboit R' unn R*;

(f) peakyusa coegmHeHuna chopmynbl (XXXI),

C

R

S N
O:< |
/
N N NH,

OBz

R (XXXI),
Cc ocHoBaHuewm, rae R? npeacrasnsiet coboit R? unn R R® npeacTtasnset cobon
BOAOpPOZ4 UnKn rapokeu; R® npeacraenser cobon R" unu R* vnu
rae R, R, R% RY R®, R", R? R® R* R®u R® sBnsioTcs Takumu, kak onpegeneHo

B ntobom m3 nn. 1-18, 21-28.

31. CoegnHeHne wunu  ero  apmaudeBTUYECKM  NPUEMNIEMbIE  COMW,
3HAHTUOMEPLI UM gunactepeomepbl no nwbdomy us nn. 1-29 AN NPUMEHEHMA B

KavyecTBe TepaneBTU4eCK akTUBHOMO BeLlecTBa.

32. dapmayeBTUdeckas KoMnosnums, cogepailas coeguHeHne no nobomy

n3 nn. 1-29 1 TepaneBTU4ECKN MHEPTHBIN HOCUTEMD

33. MpumeHeHne coeguHeHns no nwbomy m3 nn. 1-29 ana nevyeHus unm

npodMNakTuKn MHdEeKUMN BUPYCoM renatuTa B.

34. MpumeHeHne coeguHeHnss no mwobomy M3 nn. 1-29 gna nonydeHus

MeguKaMeHTa Ans NevyeHus unmn nponnakTukmM MHdekLm BUpycom renatuta B.

35. MpmeHeHne coeguHeHns no nobomy mn3 nn. 1-29 B ka4ecTse aroHMCTa
TLR7Y.
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36. MpumeHeHne coeauHeHua no nwobomy m3 nn. 1-29 aAns WHAYKUAM

NPOAYKUMN NHTEpdEpOHa-A.

37. CoegnHeHne wunu  ero  apmaudeBTUYECKM  NPUEMNIEMbIE  COMW,
3HAHTUOMEPLI UNM guactepeomepbl no nwbomy K3 nn. 1-29 gna neyeHua unm

npodMNakTuKn MHdEeKUMN BUPYCoM renatuTa B.

38. CoegnHeHne wunu  ero  apmaudeBTUYECKM  NPUEMNIEMbIE  COMW,
3HAHTUOMEPLI NN Auactepeomepbl No nwdomy M3 nn. 1-29, NPon3BeLEHHbIE COrNacHo

cnocoby no n. 30.
39. Cnocob neyeHns unu npodunakTkM UHMEKUUM BMPYCOM renatuta B,
KOTOPbIN BKMOYAET BBEAEHNE TepaneBTUYECKN 3PEKTMBHOrO KONMYECTBa COeAUHEHNA

no no6omy 13 nn. 1-29.

40. [aHHoe n3obpeTteHune, onMcaHHoOe B AaHHOM J0KYMEHTE.
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