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[aHa 3asBka NpeTeHAYe Ha MpiopuTeT 3riAHO i3 3asBkow Ha nateHT CLUA Ne 61/319 513,
nogaHoto 31 6epesHa 2010 poky; 3asBkoto Ha nateHT CLUA Ne 61/319 548, nogaHoto 31 Gepesnd
2010 poky; i 3aaBkoto Ha nateHT CLUA Ne 12/783680, nogaHoto 20 TpaBHA 2010 poky, 3MICT SIKMX
NOBHICTIO BKITIOMEHWI B AaHWA JOKYMEHT 3a AONOMOIO0 NOCUMaHHS.

TyT onucaHi HykneosuadocdopamigaTn i IX 3acTOCYBaHHA AK areHTiB ANA NiKyBaHHA BipYCHUX
3axBoploBaHb. Lli cnonyku € iHribitopamn PHK-3anexHol pennikauii BipycHoi PHK i niaxoaatb sk
iHridiTopu nonimepasn BIrC NS5B, iHribitopu pennikauii BI'C i ans nikyBaHHA iHdekuii renatuty C y
cCaBLjB.

IHbekuisa Bipycy renatuty C (BI'C) sBnsie co60oto oaHy 3 HanbinbLumx npobnem oxopoHu 340pOB's,
WO MNPUMBOAMTL A0 XPOHIMHUX 3aXBOPKOBAHb MEYiHKU, HaNpuknag uuposy i A0 renatouentonsapHoi
KapLUMHOMM, Y 3HAYHOT KiNbKOCTI iHGbikoBaHUX, OLiHIOBAHOT K 2-15 % HaceneHHsA cBiTy. Tinbku B CLUA,
3rigHo 3 ouiHOBaHHAM [ep>kaBHOro LEHTPY caHiTapHo-enigemiyHoro Harnaay CLUA, HanivyeTbea 4,5
MinbioHa iHikoBaHuX. 3rigHo i3 BCecCBITHLOK OpraHizauiclo OXOpOHU 340PO0B'A, Y CBITI HanivyeTbCA
Ginbwe 200 MINbMOHIB IHIKOBAHUX, NPU LUbOMY LIOPOKY iHQIKYIOTbCA LIOHAaNMeHLIe Big 3 ao 4
MinbioHiB moaen. Micna iHgikyBaHHA npubnu3Ho 20 % mogen no3byBarTbCa BipyCy, OAHAK iHLLUI
MOXYTb OyTu Hociamu BI'C BCe XWUTTA, WO 3anuwunocs. Y AecaTu-ABaAuUSATM BiACOTKIB XPOHIMHO
iHbikOBaHMX OCIO B OCTAaTOYHOMY MiACYMKY PO3BMBAETbCA LMPO3 abo pak, Lo PynHye nediHky. Lle
BIDYCHE 3aXBOPIOBAHHA MNepefacTbCa NapeHTepanbHO Yepe3 3apakeHy KpOB i npenapaTtu Kposi,
3abpyaHeHi ronkn abo cTtaTeBUMM LLNSXOM, abo BepTUKANbHO Big iHQiKOBaHMX maTepiB abo martepis-
HociiB Tx nnoay. CydyacHa Tepania iHgekuii BIC, obGMexeHa iMyHoTepanielo pekomOiHaHTHUM
iHTepdepoHOM-a okpemo abo B KOMOiHaUil 3 aHanorom Hykneosuay pubasipuHoMm, nae obMexeHe
KniHiYHe nokpawleHHA. Kpim Toro, y gaHuin 4Yac He icHye 3aTBepaykeHol BakuuHu BIC. Omke, icHye
HeBiAKNaAHa HeoOXiaHICTb y po3pobLUi yaOCKOHANEHNX TEPANEBTUYHUX AreHTIiB, 34aTHMX e(PEKTUBHO
BGopoTUCA i3 XPOHidHO iHekuieto BI'C.

Bipion BI'C gaBnsie coboio 06OMOHKOBMI Bipyc, WO MiCTuTh +-naHuyior PHK 3 oauHOYHOM
OniropMboOHYKNEOTUAHOIO TEHOMHOI MOCNIAOBHICTIO AO0BXWHOK 6nu3bko 9600 OCHOB, WO Koaye
noninpoTteid i3 npubnu3Ho 3010 amiHokucnoT. bBinkoBi npoayktn reHa BIC cknagawTbcsa i3
cTpykTypHux 6inkie C, E1 i E2 i HecTpykTypHux OinkiB NS2, NS3, NS4A i NS4B, a Takoxx NS5A i
NS5B. BaxkailoTb, WO HEeCTpykTypHi (NS) Binkm 3abesnevyloTb KatanitTMMHMA MEXaHidaM pennikauil
Bipycy. lMpoteasa NS3 BuBinbHAe 3 noninpoteiHoBoro naduora NS5B PHK-zanexHy PHK-
nonimepady. [Monimepasa NS5B BIC HeobxigHa pans cuHTedy pasonaduyworooi PHK i3
ogHonaHutorosoi BipycHoi PHK, aka cnyxuTb matpuueto B uukni pennikadii BIC. TakuMm 4yuHOM,
nonimepasa NS5B BBakaeTbCs HEOOXIAHMM KOMNOHEHTOM KOMMNekcy pennikauii BIC [K. Ishi, et al.,
Heptology, 1999, 29: 1227-1235; V. Lohmann, et al., Virology, 1998, 249: 108-118]. IHribyBaHHA
nonimepasun NS5B BI'C 3anobirae ytBopeHHi paponaduworoBoi PHK BIC i tomy fABnse coboio
NepcnekTUBHUI Niaxia Ao po3pobdku BIC-cneyndivyHOT NpoTUBIpYCHOT Tepanii.

BI'C HanexuTb Ao 6inbLu BENMKOro CiMENCTBA BIPYCIB, SIKi MaOTb 6araTo ChinbHMX BMACTUBOCTEN.

Bipycu Flaviviridae

Cimenicteo BipyciB Flaviviridae Bkroyae woHaMeHLWwe Tpu pisHi poau: pestiviruses, WO
CMNPUYUHAIOTE 3aXBOPIOBAHHA BENMMKOI poratoi xygobu i cBuHen; flaviviruses, WO € OCHOBHOI
NMPUUUHOIO TakUX 3axBOPIOBAHb, K MUXOMaHKa [EeHre i >KoBTa NUXOMaHKa; i hepaciviruses, €AnNHUM
uneHom skoro € BIC. Pig flavivirus Bkntouae Ginblue 68 uneHiB, po3aineHux Ha rpynu Ha OCHOBI
ceponoriyHoi cnopigHeHocTi [Calisher et al., Gen. Virol, 1993, 70, 37-43]. KniHiyHi cumnTomm
Pi3HATBCA | BKNIOYAIOTL NMUXOMaHKy, eHuedanit i remopariuHy nuxomaHky [Fields Virology, Editors:
Fields, B.N., Knipe, D.M., and Howley, P.M., Lippincott-Raven Publishers, Philadelphia, PA, 1996,
Chapter 31, 931-959]. ®nasiBipycn, acouifioBaHi i3 3axBOPIOBAHHAMU FIOAUHW, AKI MAKOTb CBITOBE
3HaYeHHSs, BKMOYaTb Bipycu remoparidHoi nuxomaHku gedre (DHF), BipyC »OBTOI NUXOMaHKH,
yaapy, Bipyc snoHcbkoro eHuecdanity [Halstead, S.B., Rev. Infect. Dis., 1984, 6, 251-264; Halstead,
S.B., Science, 239:476-481, 1988; Monath, T.P., New Eng. J. Med, 1988, 319, 641-643].

Pig pestivirus Bkniovae Bipyc giapei Benukoi poratoi xygobu (BVDV), BipyC KMacuM4HOT 4ymu
ceuHen (CSFV, Takox Ha3BaHWW BiPyCOM XONepu CBUHEW) | BipyC MPUKOPAOHHOT XBOpOOU OBELb
(BDV) [Moennig, V. et al. Adv. Vir. Res. 1992, 41, 53-98]. NecTuBipycHi iHekyii foMalwHbOT xyaobu
(Benukoi porartoi xyaodu, CBUMHEW i OBELb) 3aBAalOTb 3HAYHMX 3OMTKIB CBITOBIN €kOHOMIUi. BVDV
BUKMMKAE BIPYCHY Adiapeld BEnuKoOi poratoi Xyaobu i Mae CyTTEBE EKOHOMIMHE 3HA4YeHHA Anst
NpoMMCIoBOro TBapuHHmuTea [Meyers, G. and Thiel, H.J., Advances in Virus Research, 1996, 47, 53-
118; Moennig V., et al., Adv. Vir. Res. 1992, 41, 53-98]. [NecTuBipycu Ni0oANUHW ONUCaHI HEe HaCTIiNbKK
nobpe, Ak nectuipycu TBapuH. OAHaK CeporioridHi 0OCTEXEHHs BKa3yloTb HA 3HAYHI KOHTAKTK
NIOAWHKU 3 NecTUBIpycamu.

MectuBipycn i renaumeipycu € OnNM3bKOCMOPIAHEHMMM TpynamMu BipyciB y Mexax CiMencTBa
Flaviviridae. [HWi 6nn3bKOCNOPIgHEHI BipyCK LbOro cimencTsa Bkmwo4vawTb Bipyc GB A, Bipyc GB A-
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noaibHi arenTtun, Bipyc GB B i Bipyc GB C (Takox HasaHum Bipycom renatuty G, HGV). pyna
renaumeipycie (Bipyc renatuty C; BIC) cknapaetbca 3 pagy O6nm3bKocnopigHEHMX Bipycis, WO
rEHETUYHO PI3HATLCA, 34aTHUX iH(bikyBaTU MOAUHY. ICHYE WoHaWMeHLwe 6 reHoTuniB BI'C i GinbLue 50
niagTunie. Yepes nodibHICTb MiXk NeCTUBipycamMu i renauuBipycamMu, a TakoX Yepe3 HU3bKY 34aTHICTb
renaugmeipycis eeKkTUBHO POCTU B KYyNbTypi KNiTWH, 9K cyporat and BuBYeHHS Bipycy BIC uvacto
BMKOPUCTOBYIOTb BipyC Aiapei Benukoi poratoi xyaobu (BVDV).

leHeTMyHa opraHizauig necTuBipycCiB i renaumsipycis ayxe nogibHa. Lli Bipycu, WO MIiCTATb
naHutor PHK, MaloTe eguHy BEnuKy BigkpuTy pamky 3umutyBaHHA (ORF), kogylo4oto BCi BipycHi Binku,
HeoOxigHi ana pennikauii Bipycy. Lli 6inku ekcnpecyoTbca y BUNSAAI NONINPOTETHY, AKMIA NiaaaeTbCs
NPOUECHHTY Nig Yac i nicng TpaHcnauil Ak KNITMHHUMKW, Tak i BIDyCHUMKM NPOTEiHasamu, Lo NpuBoaAUTb
[0 oJeprkaHHsa 3pinux BipycHux 6inkiB. BipycHi 6inku, BianosiganbHi 3a pennikadito reHomHoi PHK
BipyCy, poO3TaloBylOTbCA npubnusHo B mMexax C-kiHua. Asi TpetuHn ORF  HasuBawoTbeA
HecTpykTypHuMKu (NS) Ginkamu. MeHeTudHa opraxisaudid i NpoUEeCUHr NOMINPOTEIHY HECTPYKTYPHOI
6inkosoi wactuHm ORF y nectuBipycie i remayumsipycis gyxe nogibHi. Ak y necrtusipyciB, TaK i y
renauusipycis 3pini HecTpykTypHi (NS) 6inkn no 4vep3si 3 N-KiHUS KOAyo4oi 06nacTi HECTPYKTYPHUX
6inkiB 4o C-kiHust ORF cknagatotbea 3 p7, NS2, NS3, NS4A, NS4B, NS5A i NS5B.

NS-6inkn nectusipyciB i renayusipycis MIiCTATb AOMEHW NOCHIAOBHOCTI, XapakTepHi Ansa Binkis 3i
cneundidHmMm dyHkuiamu. Hanpuknag, 6inku NS3 Bipycie 060X rpyn mawTb aMiHOKMCNOTHI MOTUBM,
XapakTepHi Ans cepuHOBUX NpoTeiHas i xenika3 [Gorbalenya et al., Nature, 1988, 333, 22; Bazan and
Fletterick Virology, 1989, 171, 637-639; Gorbalenya et al., Nucleic Acid Res., 1989, 17, 3889-3897].
AHnanoriyHo, 6inku NS5B nectuBipyciB i remaymsipyciB MicTATb MOTUBM, xapaktepHi gns PHK-
sanexxHux PHK-nonimepas [Koonin, E.V. and Dolja, V.V., Crir. Rev. Biochem. Molec. Biol. 1993, 28,
375-430].

dakTuyHi poni i pyHkuil NS-6inkiB necTuBIpyciB i renayuBipyciB y >KUTTEBOMY LIMKIi BipyCiB NpAMO
aHanoriudi. B o06ox Bunagkax cepuHoBa npoTeiHasa NS3 BignoBigae 3a BCi  BapiaHTu
NPOTEONITUYHOIO MNPOLECUHIY MNOMINPOTEIHOBUX MOMNEPEAHUKIB HU4e CBOro nonoxkeHHda B ORF
[Wiskerchen and Collett, Virology, 1991, 184, 341-350; Bartenschlager et al., J. Virol. 1993, 67, 3835-
3844; Eckart et al. Biochem. Biophys. Res. Comm. 1993,192, 399-406; Grakoui et al., J. Virol. 1993,
67, 2832-2843; Grakoui et al., Proc. Natl. Acad Sci. USA 1993, 90, 10583-10587; Hijikata et al., J.
Virol. 1993, 67, 4665-4675; Tome et al., J. Virol., 1993, 67, 4017-4026]. Binok NS4A B 060x Bunagkax
Ji€ sk kopakTop pasom i3 cepuHoBoto npoteasot NS3 [Bartenschlager et al., J. Virol. 1994, 68, 5045-
5055; Failla et al., J. Virol. 1994, 68, 3753-3760; Xu et al., J. Virol, 1997,71:53 12-5322]. binok NS3
0box BipyciB Takox Aie sk xenikasa [Kim et al., Biochem. Biophys. Res. Comm., 1995, 215, 160-166;
Jin and Peterson, Arch. Biochem. Biophys., 1995, 323, 47-53; Warrener and Collett, J. Virol. 1995, 69,
1720-1726]. Hapeuwri, 6inkm NS5B nectuBipyciB i renauusipyciB BonogiloTb nepeabayveHolo
akTusHicTio PHK-3anexHux PHK-nonimepas [Behrens et al., EMBO, 1996, 15, 12-22; Lechmann et al.,
J. Virol, 1997, 71, 8416-8428; Yuan et al.,, Biochem. Biophys. Res. Comm. 1997, 232, 231-235;
Hagedorn, PCT WO 97/12033; Zhong et al., J. Virol., 1998, 72, 9365-9369].

Ha gaHun yac icHyloTb 0OMeXeHi MOXIMBOCTI MiKyBaHHA 0Ci0, iHdikoBaHMUX BipycoM renatuty C.
Cy4yacHi 3arBepmkeHi cnocobu nikyBaHHA ABNATbL €060  iMyHOTepanito  pekoMOIHAHTHUM
iHTepepoHOM-a OKpeMOo abo B komOiHauUii 3 aHanorom Hykneosuay pubasipuHoM. KniHivHa
edeKkTuBHICTb UieT Tepanii obmexeHa; nuwe 50 % nauieHTiB, WO nNianNArawTb MNiKyBaHHIO,
BiANOBIAAIOTb HA Tepanito. TOMy iCHye BUpakeHa HeobXigHiCcTb B BinblLu epekTUBHMX HOBMX cnocobax
nNiKyBaHHA Ana 3aA40BONEHHS MeAUYHUX NOTPeOd, BUKNuKaHux BIC-iHdeKUieto.

B panHunm 4ac igeHTudikoBaHMA pag NOTEHUIMHUMX MOMNEKYNAPHUX MilleHeW Ans po3podku
NPOTUBIPYCHUX NiKAPCbkMxX 3acobiB npsiMoi Aii, 3aaTHMX YHKLUiIOHYBaTU sIK 3acobum nikyBaHHs BIC,
BKItoyatoum ayronpoteady NS2-NS3, npoteasy N3, xenikazy N3 i nonimepasy NS5B. PHK-3anexHa
PHK-nonimepasa abconoTHO HeobxiaHa Ans pennikauii 0AHONAHLUIOrOBOro, NO3UTUBHO-3MICTOBHOTO
PHK-reHOMY i BUKNUKAE 3HAYHUI IHTEPEC MEQNYHUX XiMIKIB.

BukoHanun ornsg iHribitopie NS5B BI'C Sk NOTEHUINHUX TEPANEBTUMHUX areHTiB ANs NiKyBaHHA
iHdpekuii BI'C: Tan, S.-L., et al., Nature Rev. Drug Discov., 2002, 1, 867-881; Walker, M.P. et al., Exp.
Opin. Investigational Drugs, 2003, 12, 1269-1280; Ni, Z-J., et al., Current Opinion in Drug Discovery
and Development, 2004, 7, 446-459; Beaulieu, P.L., et al., Current Opinion in Investigational Drugs,
2004, 5, 838-850; Wu, J., et al., Current Drug Targets-Infectious Disorders, 2003, 3, 207-219; Giriffith,
R.C., et al., Annual Reports in Medicinal Chemistry, 2004, 39, 223-237; Carrol, S., et al., Infectious
Disorders-Drug Targets, 2006, 6, 17-29. lNoTeHUiiHa MOXNUBICTb MOABKU CTikux wramMiea BIC i
HeoOXigHICTb iaeHTUiKkaUil areHTiB i3 WMPOKMM Jiana3oHOM TEeHOTUNIB MiATPUMYE HEOOXigHICTb
NpoAoBXeHHsA cnpod iaeHTudikayii HoBux, Binbw eeKTUBHUX HYKNeo3nadis Ak iHribitopis NS5B BIC.

HykneosugHi iHribitopu nonimepasn NS5B mMoxytb agiatm abo Ha cybeTrpaT HenpupogHoro
NOXOMKEHHS, WO NPMBOAUTL A0 TepMiHauii naHuwora, abo K KOHKYPEHTHUI iHTBITOp, WO KOHKYpYE 3
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HyKneoTMaamu, WO 3B'A3YOTLCA 3 Nonimepasol. Onsa pyHKUiOHYBaAHHA SK TepmiHaTopa naduiora,
aHanor Hykrneosuay noOBUHEH NOrNUHATUCSA KNITUHOIO | NepeTBopioBaTUCA in Vvivo y TpudocdarT, Lo
KOHKYpye 3 noniMepasHUM CaWToM 3B'A3yBaHHA HykneoTtuais. Lle nepersBopeHHa B Tpudocdar
3BMYANHO OMNocepeaKkoBaHe KMITUHHUMK KiHaszamu, WO HajawTb MNOTEHUINHOMY HYKNE0o3MaHOMY
iHriGiTopy noniMepas A0AAaTKOBI CTPYKTYPHI XapakTepucTuku. Ha >xanb, ue obmexye npamy OLiHKY
Hykneosuais 4k iHribitopie  pennikauii BIC  KnNiTMHHUM  aHani3oMm, 34aTHUM  BUSIBNATH
drochopunioBaHHA in situ.

Y gesikux Bunagkax GionoriyHa akTUBHICTb HYKNEO3uay yTPyAHEHA WOro noraHummu cybcTpaTtHUMm
XapakTepucTukammu BIAHOCHO ofHieT abo Oinbliue KiHa3, HeodXigHMX ANA WOro nepeTBOPEHHSA B
akTuBHy chopmy TpudpocdaTty. YTBOPEHHA MOHOdoCcKhaTy HYKNEO3uaKiHasow 3Bu4anHo po3rnagatoTb
K OBOMEXYUMA LWBMAKICTL €Tan TpbOX noain docdopunioBaHHa. Ona obxoay HeoOXigHOCTI
noyaTtkoBoro etany ocopunioBaHHA B METabOMI3Mi HYKNeo3nay B aHanor akTuBHoro tpucdocdary,
NOBIAOMIIANKN NPO BMFOTOBNEHHSA cTabinbHUX dhocdaTHUX NponikapCbknx 3acobis.

MpoaeMoHCTpOBaHO, WO HykneosuadocdopamigaTHi nponikapcbki 3acobu € nonepeaHukamu
aKTUBHUX Hykneosnatpudocdarie i iHribyloTb pennikadilo Bipycy npu BBEAEHHI B Uini KNiTUHMK,
iHdbikoBaHi Bipycom [McGuigan, C, et al., J. Med. Chem., 1996, 39, 1748-1753; Valette, G., et al., J.
Med. Chem., 1996, 39, 1981-1990; Balzarini, J., et al., Proc. National Acad Sci USA, 1996, 93, 7295-
7299; Siddiqui, A.Q., et al., Med. Chem., 1999, 42, 4122-4128; Eisenberg, E.J., et al., Nucleosides,
Nucleotides and Nucleic Acids, 2001, 20, 1091-1098; Lee, W.A., et al., Antimicrobial Agents and
Chemotherapy, 2005, 49, 1898]; US 2006/0241064; i WO 2007/095269.

Kpim TOro, 3aCTOCOBHICTb HYKNEO3UiB SK TEPANEBTUYHUX areHTiB iHOAi 0BMEXYEThCS X MOraHUMM
Di3nKO-XiMiYHUMK 11 (papMakOKiIHETUYHMMUK BRACTUBOCTAMM. Lli BNacTuMBOCTI MOXyTb 0OMeEKyBaTu
BCMOKTYBAHHSI areHTa B KULIEYHUKY | MNOMMMHAHHA TKaHWHOW abo KNiTUHOW-MiWeHH. [Ons
NOKpaweHHs  BMacTUBOCTEM  MO)HA  3aCTOCOBYBATM  MPONIKAPCbKi  3acobM  HYKNeo3uais.
MNpogeMOHCTPOBAHO, IO  BUIOTOBNEHHA  Hykneosuadocdopamigatie  MigCcUNIOE  CUCTEMHE
BCMOKTYBaHHS HyKNeo3uay i, kpim Toro, doccopamigatHa rpyna yux "NpoHyKNneoTuais" MackyeTbcs
HenTpanbHUMKU RINOMINLHUMKU TpynaMu, O NPUBOAMTL OO0 OAepXKaHHA Niaxoaswloro koedidieHTa
po3noAineHHa, onTUMmi3auii nornMHaHHa | TpaHCNOPTY B KMITWMHY, WO Pi3Ko  nigsuulye
BHYTPILLUHLOKNITUHHY KOHLUEHTpPaUilo aHanora HykneosumamoHodocaTy B MOPIBHAHHI i3 BBEAEHHAM
MOYaTKOBOrO HYKIEo3uay camoro no cobi. depmeHTaTuBHUIA rigponis docdatHoi rpynu cknagHux
edipiB NpuBoAUTL A0 O4epXKaHHA Hykneo3ugmoHodocdaTy, npuyoMy Mo4vaTkoBe MiMiTyroue
wBuakicte ocopunioBaHHa He € HeodxiaHum. Y 3B'A3KYy i3 uuM y naTeHTHin 3asasui CLUA
12/053015, saka Bignoeigae WO 2008/121634 i US 2010/0016251, onucanni psg
HykneosuadochopamigatHux nponikapcbkux 3acobie, 6arato 3 AKMX AEMOHCTPYIOTb aKTUBHICTb Mpu
aHanisi BI'C. Oekinbka cnonyk, onucaHux B US 2010/0016251, TectyBany Sk NOTEHUIMHUX KNiHIYHMX
KaHauaaTiB Ha atecTauilo B YnpasniHHI N0 KOHTPONIO Hag SAKICTIO XapyoBUX NPOAYKTIB i NMiKapCbKux
npenaparis CLUA.

TyT onucaHa cnonyka, npeacrasneHa ¢opmynoto 4, i i BiaANoOBigHI AiacTepeomepu Ha OCHOBI
drocopy, npeacrtasneHi popmynamm Sp-4 i Rp-4.

NH

:
y
‘e,

4 Sp-4
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KopoTKkuin onuc KpecrneHb

dirypa 1. PeHTreHiBcbka gudpakrorpaMa BUCOKOro po3ainieHHsa Cnonyku 4.

dirypa 2. PeHTreHiBcbka gudpakrorpaMa BUCOKOro posgineHHsa Ry-4.

®dirypa 3. PeHTreHiBcbka andpaktorpaMa BUCOKOTO po3aineHHsa Sp-4 (dhopmu 1).

®dirypa 4. PeHTreHiscbka gndpakrorpaMa BUCOKOTO po3aineHHsa Sp-4 (dhopmu 1).

dirypa 5. PeHTreHiBcbka gudpakrorpaMma BUCOKOro posfineHHs Sp-4 CH2Clo (hopmu 2).

dirypa 6. PeHTreHiBcbka gudpakrorpama BUCOKOro posaineHHsn Sp-4 CHCIs (hopmu 3).

®dirypa 7. PeHTreHiscbka gudpakrorpaMa BUCOKOTO po3aineHHsa Sp-4 (hopmu 4).

®dirypa 8. PeHTreHiscbka andpaktorpaMa BUCOKOTO po3aineHHsa Sp-4 (hopmu 5).

®dirypa 9. PeHTreHiBcbka gudpakrorpaMa BUCOKOTO po3gineHHs Sp-4 (amopdHoro).

®dirypa 10. PeHTreHiBcbka kpuctaniyHa cTpykrypa Sp-4 (hopmu 1).

dirypa 11. PeHTreHiBcbka kpucTaniyHa cTpyktypa (isotponHa) Sp-4 CH2Cl2 (hopmu 2).

dirypa 12. PeHTreHiBCbKa KpUcTanidHa CTpykTypa (aHizotponHa) Sp-4 CH2Clz (hopmu 2).

dirypa 13. PeHTreHiBCbKa KpucTanidHa cTpykrypa Sp-4 CHCIs (dopmu 3).

dirypa 14. IM-cnekTp i3 nepeTBoOpeHHsAM Pyp'e CNONYKK 4.

dirypa 15. IM-cnekTp i3 nepeTBopeHHsaM Pyp'e Rp-4.

®dirypa 16. I4-cnekTp i3 nepeTBopeHHAM Pyp'e Sp-4.

dirypa 17. TepmorpasiMeTpudHuii i gudpepeHuiansHUA CKaHYIOUUA KanoOpUMETPUYHUIA aHani3
cnonyku 4.

dirypa 18. TepMorpasiMeTpuuHUIA | gudpepeHuianbHUii CKaHYIOMUIA KanopuMeTpuiHuii aHanis Rp-
4,

®dirypa 19. TepmorpaBiMeTpUiHUi i gudepeHuianbHUn CKAHYIOYMIA KaNOPUMETPUYHUIA aHanis Sp-
4,

dirypa 20A. PeHTreHiBcbka KpucTtaniyHa cTpyktypa crnonykn 8 (Sp-isomepy) (Monekyna Ne 1
aCUMETPUYHOT 0aMHUL).

®dirypa 20B. PeHTreHiBcbka KpucTanidHa cTpyktypa cnonyku 8 (Sp-isomepy) (monekyna Ne 2
aCUMETPUYHOT 0aMHUL).

®dirypa 21. PeHTreHiBcbka gudpakrorpama BUCOKOTO po3aineHHsa Sp-4 (hopmu 6).

dirypa 22A. PeHTreHiBcbka KpucraniyHa CTpyKTYypa (S)-isonponin-2-(((S)-
(nepcpTopdheHoken) (heHoken)dbocdopunamiHo)nponaHoaty (Monekyna Ne 1 acMMeTpUYUHOT
oauHuL,).

dirypa 22B. PeHTreHiBcbka KpucraniyHa CTpyKTYypa (S)-isonponin-2-(((S)-
(nepcpTopdheHoken) (heHoken)dbocdopunamiHo)nponaHoaty (Monekyna Ne 2 acMMETPUYUHOT
oauHuL,).

LoknagHuii onuc BuHaxoay

BusHaueHHsi

BiacyTHicTb KOHKpeTu3auii KinbKocTi 06'eKTiB, Ik BUKOPUCTOBYETLCSA TYT, CTOCYETHLCS 0aHOro abo
OeKINbKoX Takux 06'ekTiB; Hanpuknag "cnonyka" cTocyeTbCa oaHiel abo GinbLUoT KinbKOCTI cnonyk, abo
LOHanMeHLWe A0 OAHiel cnonyku. ®akTUYHO BiACYTHICTb KOHKpeTU3auii KiNnbKOCTi, a TaKoXX TePMiHK
"oauH abo BinbLue" i "woHarmeHLwe oguH" TYT MOXYTb BUKOPUCTOBYBATUCH HA PIBHMX 3acajax.

TepmiHn "HeoboB'a3koBuin" abo "HeoBOB'SI3KOBO" TYT 03Ha4yalTb, WO onucaHa noaia abo
obGcTtaBuHa Moxe Biabyeatucs, ane He 0OOB'sI3KOBO BiAOYBAETLCA, i WO ONUC BKMIOMAE BapiaHTu, y
aknx nogis abo obcraBuHa BiaOyBaeTbCs, | BapiaHTU, y AKMX BOHa He BiabyeaerbcdA. Hanpuknag,
"He0BO0B'A3KOBMI 3B'A30K" 03HAYAE, LLO 3B'A30K MOXE OyTU NpUCYTHIM abo He OGYTWM MPUCYTHIM, i WO
ONUC BKIMKOYAE OAMHAPHI, NOABINHI a0 NOTPINHI 3B'A3KN.
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TepmiH "P*" o3Havae, wo atom docdopy € xipansHUM i Mae BignoBigHe nosHaveHHs "R" abo "S"
3rigHo i3 npasunoMm KaHa-lHronbga-MNpenoHra, npuyoMy pO3yMiHHA UKMX MNO3HA4YeHb Bignosigae
3aranbHOMPUAHATOMY.

TepMiH "ounweHnin" TyT CTOCYETLCS YUCTOTKU AaHOI Ccnonyku. Hanpuknag, cnonyka € "ounweHoo",
AKLLO AaHa cnonyka sBnae cobolo OCHOBHUIM KOMMNOHEHT KOMMO3uLii, TOBTO € YMCTOI LLOHAaNMEHLLIE
Ha 50 % (mac./mac.). Takum YMHOM, TEPMIH "ouuWEeHUn" oxonne woHanmeHwe 50 % (mac./mac.)
YMCTOTY, WoHaKMeHLwe 60 % (mac./Mac.) YnCTOTY, LWoHanmeHwe 70 % 4ucToTy, LWoHarmeHLwe 80 %
YUCTOTY, LWOHaNMeHwWwe 85 % uuctoTy, woHarmMmeHwe 90 % u4ucToTy, WoHarMeHwe 92 % uJucToTy,
woHanmeHwe 94 % 4UCTOTY, LWOHaNWMeHWwe 96 % 4UCTOTY, wWoHanMeHwe 97 % 4UCTOTY,
woHanmeHwe 98 % 4ucToTy, LwWoHanmMeHwe 99 % 4nCTOTY, LWOHanMeHwe 99,5 % 4JUCTOTY i
woHanMeHwe 99,9 % uncToTy, NpUYOMYy TEepMiH "NPakTUYHO YUCTUIA" OXONMIoE LoHanmMeHwe 97 %
YMCTOTY, WoHaMeHLwe 98 % 4nUCTOTY, LWoHanMeHwe 99 % 4YucToTy, WoHanmeHwe 99,5 % yuncToTy i
woHanmeHLwe 99,9 % 4ncToTy.

TepmiH "MeTaboniT" TYT CTOCYETLCA CMOMYKKM, AKa NPOAYKYETHLCA in vivo nicna BBeAeHH:A cyb'ekTy,
o Mae B LbOMy noTpeby.

TepmiH "npubnusHo" (TakoXk nNpeacTaBnNeHWM 3HAKOM ~) O3HA4ae, Lo 3a3Ha4YeHe 4nUCenbHe
3HAYEHHSA € YaCTMHOIO AianasoHy, KU KONMMBAETLCA B MEXaxX CTAHAAPTHOT MOMUIIKN €KCMEPUMEHTY.

Bupas "npaktuyHo, sik nokasaHo Ha..." 3asHauyeHin nopouwkosin andpakrorpami (XRPD) o3Hauvae,
IO MOMOXEHHA NiKiB, MoKasaHWx Ha audpakrorpami, NpakTU4HO 36iraloTbCsl NpU BidyanbHIA OUiHLI
abo npu 3BepTaHHi A0 nepeniky BubpaHux nikie (x0,2° 26). OAna daxisua 3po3ymino, Lo
iHTEHCUBHOCTI MOXYTb BapitoBaTH 3anexHo Biag 3paska.

TepMiH "npakTu4HO 6e3BOAHMIA" 03Ha4Yae, WO cnonyka mMictutb He Binbwe 10 mac. % Boau, Kpalle
He Oinbwe 1 mac. % soau, Binbl kpaule He Binbwe 0,5 mac. % Boau i Hankpauwe He OGinblie 0,1
mac. % Bogu.

Po34mHHMK ab0 aHTMPO3YMHHUK (MPW BMKOPUCTAHHI B peakuisx, npu Kpuctanisauii i 1. g. abo
CTPYKTYpPHI i/abo agcopboBaHi PO3YMHHMKM) BKIHOYAE LLUOHAWMEHLLE OAHY cnonyky i3 Cq1-Cs cnmpty,
C2-Cs npoctoro edipy, Cs-C7 ketoHy, Cs-C7 cknagHoro edpipy, C1-C2 xnopsyrneuio, C2-C7 HiTpuny,
iHWMX PO3YMHHKKIB, Cs-C12 HaCU4eHoro ByrneBoaHio i Cs-C12 apoOMaTUYHOTO BYIMEBOAHIO.

C1-Cs cnupT HanexxuTb A0 NiHINHOrO/po3rany»keHoro i/abo LMKNiYHOro/aumKkniyHoro CnupTy, Lo
MICTUTb Taky KinbkicTeb atomis Byrneut. Ci-Cs CNuPT BKMIOMae METAHON, €TaHon, Nn-nponaHon,
isonponaHon, i306yTaHon, reKCaHoI | UMKNOrekcaHon, ane He 00MeXKyeTbCA HUMM.

C2-Cs npocTuin edbip HaNeXxnTb 40 MNiHINHOro/po3ranyXeHoro ifabo umknivHoro/aumknivHoro edipy,
WO MICTUTb TakKy KinbkicTb atomis Byrneutw. Co-Cs npoctui edpip Bkroyae aumetunosui edip,
gdietunosun edip, giisonponinosun edip, an-n-6ytunosui edip, metun-t-6ytunosun edip (MTBE),
TeTparigpodypaH i giokcaH, ane He 0OMEXYETbCS HUMM.

C3-C7 KETOH HanexuTb A0 NiHIRHOrO/po3ranyXeHoro i/abo LMKNIYHOro/aumkniYHOrO KETOHY, LLO
MICTUTb TakKy KinbKicTb aToMiB Byrreuo. C3-C7 KETOH BKNIOYAE aulEeTOH, METUMNETUMNKETOH, NPONaHoH,
OYTaHOH, METUTI3OOYTUNKETOH, METUNOYTUINKETOH | LUKMNOTEKCAHOH, ane He 0OMEXXYETbCSl HUMMU.

C3-C7 cknagHui edip HanexuTb A0 MiHIRHOTro/po3ranykeHoro i/abo UuMKMiYHOro/aunkivyHoro
cknagHoro eduipy, WO MICTUTL TaKy KinbkicTb atomie Byrneuto. Cs-Cz cknagHui ecdpip Bknyae
eTunayerar, nponinayerar, n-0yTunauetaT i T. 4., ane He 06MeXyeTbCa HUMN.

C1-C2 xmopByrneyb HaneXuTb 40 XNOPBYINELIO, WO MICTUTb Taky KinbKicTe atomis Byrneu. Ci-
C2 xmopeyrmeup Bkmovae xnopodopm, metunenxnopug (OXM), TeTpaxnopug Byrneuto, 1,2-
AUXJIOPETaH i TeTpaxsnopeTaH, ane He 0OMEXKYETbCH HUMMN.

C2-C7 HITpUN HanexuTb A0 HIiTpUny, WO MICTUTh Taky KinbkicTe atomis Byrneuto. C2-Cz HiTpun
BKITKOYAE aLETOHITPUN, NPOMIOHITPUN i T. 4., ane He 0OMEXYETbCA HUMMN.

TepMiH "iHWIi PO3YMHHUKN" CTOCYETLCA PO3YMHHMKIB, LLUMPOKO BUKOPUCTOBYBAHWX B OpraHiyvHin
XiMii, SKi BKMOYalOTb AieTUNEHINIKONb, NPOCTUA  AUMETUNOBUIA eddip aieTuneHrnikonto, 1,2-
JUMETOKCIETaH, anMetundopmamia, anMeTuncynbdokcua, E€TUNEHINIKONb, rnibuepuH,
rekcameTundocdopamia, rekcametundgpocdoprpuamia, N-MeTun-2-niponiaoH, HiTpOMeTaH, nNipuauH,
TPUETUIAMIH | OLTOBY KUCIOTY, ane He 0OMEXYIOTbCA HUMU,

TepmiH "Cs-Ci2  HacuyeHui BYrNEBOAEHb" CTOCYeETbCA  MiHiHOro/posranyxeHoro i/abo
uukniyHoro/aumkniyHoro  ByrnesogHio. Cs-Ci2  HacWYeHWid BYrMEeBOAEHb BKINKOYAE  N-MEHTaH,
neTponenHuin edip (NirpoiH), n-rekcaH, n-renTaH, UMKIOrekCaH i LUMKIorenTaH, ane He o0MeXyeTbCs
HUMM.

TepmiH "Ce-C12 apoOMaTMYHMI BYIMEBOAEHL" HanNexuWTb A0 3aMilleHnx abo HesamileHux
BYIMEBOAHIB, KapKkac sKMX MICTUTb (peHinbHy rpyny. Kpallyi ByrneBoaHi BKNO4aoTb GEH30M, KCUION,
TONyon, XOpOeH301, 0-KCUNOS, M-KCUIOS, P-KCUIOS, KCUITONU, NPUYOMY BiNnbLU KpaLyum € TONyor.

TepmiH "rano” abo "ranoreH" TyT BKNo4ae xnop-, 6pom-, noa- i prop-.
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TepmiH "6nokyBanbHa rpyna" CToCcyeTbCs XiMiYHOT rpynu, WO NPOSBNSAE HACTYMHI XapakTePUCTUKMN.
"Tpyna" € NoxiaHow Big "3axucHoOi cnonyku". pynu, CenekTUBHI BiAHOCHO NEPBUHHUX TiAPOKCUNIB Y
MOPIBHAHHI i3 BTOPUHHUMU TigpoKCUNamm, SKi MOXKHa NpUegHaTM Npu ymoBax, LUO Y3ro4XKylTbes i3
crabinbHicTio docdopamigaty (pH 2-8) i ski HagawTb NiACYMKOBOMY MPOAYKTY 3HAYHO BigMiHHI
i3nyHi BNACTUMBOCTI, WO AalTb MOXMNUBICTb MOMErWEHOro BiagineHHa npoaykry "3'-¢ocopamigar-
5'-HoBa rpyna" Big OakaHOT CMOMyKU, sika He npopearysana. Fpyna NOBMHHA CENEKTUBHO BCTynatu B
peakuilo 3 XOpOoLMM BUXOAOM, IO NPUBOAUTL A0 OAEPKAHHSA 3axXMLLEHOro cyberparty, cTabinsHoro B
Xo4i nnaHoBaHuUx peakuiii [anB. Protective Groups in Organic Synthesis, 3™ ed. T.W. Greene and
P.G.M. Wuts, John Wiley & Sons, New York, N.Y., 1999]. Mpuknagn rpyn BknoyawTb O6eH3o0in,
aueTtun, deHin-samiweHun 6eH30in, TeTparigpodypadin, Tputun, DMT (4,4'-aumeTtokcutpuTtun), MMT
(4-MOHOMETOKCUTPUTUM), TPUMETOKCUTPUTUN, NIKCUINBHY (9-eHinkcaHTeH-9-inbHy) rpyny, Tionikcun
(9-peHinTiokcanTeH-9-in) abo 9-(p-metokcudeHinkcanTu-9-in (MOX) i 1. a.; C(O)-ankin, C(O)Ph,
C(O)apun, CH20-ankin, CH20-apun, SOz-ankin, SOz-apun, TpeT-OyTMnguMeTuncunin, TpeT-
Oytungudpenincunin. Auyertani, Hanpuknag MOM a6o THP, i T. iH. po3rnagaloTbCs 9K MOXKIMBI TPYMU.
Kpim TOro, y Wi AKocTi po3rnagatoTbcs ITOPOBaHi CNOMYKW, OCKINbKWM TX MOXHa NpueaHyBaTtu Ao
CMONYKW | CENEKTUBHO BUAANATU LUMAXOM MPONYyLWEHHS 4epe3 ropucte cepegoBulle ans
TBepaodasHoi ekctpakuii (FluoroFlash®). KoHkpeTHWi npuknag Bkrwoyae dHTOpOBaHUM aHanor
TpuTuny, ananor tputuny 1-[4-(1H, 1H, 2H, 2H-nepdTopaeumn)deHin)-1,1-auderinmetanon. Kpim
TOro, po3rnNagalwTbCs iHWi  dTopoBaHi aHanorm Tputuny - BOC, FMOC, CBz i 1. A.
CynboHinxnopuaun, nofdibHi Ao p-tonyoncynbgOHINXNOpMAY, MOXHA CENEKTUBHO MPUEAHYBaTW No
5'-nonoxeHHo. MoxkHa cenekTMBHO YTBOPIOBATM CknagHi edipu, Hanpuknag, auetatu i 6eHsoatu.
AHrigpuan AaikapGoOHOBUX KWUCMNOT, HaNpuknaga, SHTapHUW adriapua i Moro noxigHi, MoXHa
BUKOPUCTOBYBATMU ANl OAEPXKAHHA CKNaaHoedipHOro 3B'si3Ky 3 BiNlbHOK KapbOHOBOKO KUCNOTOO; Taki
NpUKNagn BKMKYAIOTb OKCanin, ManoHin, CykUMHIn, rmytapun, agunin, nimenin, cybepun, aszenaoin,
cebauun, dranin, isodTanin, Tepedtanin i T. 4., ane He obmexyTbca HUMU. BinbHa kapboHoBa
KMCnoTa pisko 30inblLUye NONSAPHICTb; ii TAKOXK MOXHAa BUKOPUCTOBYBATU AK OCHOBY ANsl €KCTpakuii
NPOAYKTY peakuii B MNOMIpPHO NyXHY BOAHY asy, Hanpuknag, po3duHu OikapboHaTy HaTtpilo.
doccopamigatHa rpyna € BigHOCHO CTabiNbHOK B KUCMMUX CEPEAOBMLLAX, TOMY TaKOX MOXHaA
BUKOPUCTOBYBATU IPynu, AN SkMxX HeoOXigHi kucni ymMmoBu peakuii, Hanpuknaga, TetTparigponipatin.

TepMmiH "3axucHa rpyna”, Wwo € noxigHUM Big "3axXUCHOT CNONyKK", Mae NnpAME i 3aranbHONPUAHATE
3HaYeHHs, TOOTO O3Ha4yae wWoHaWMeHLIe OaHy 3axucHy abo OnokyBanbHy Trpyny, 3B'si3aHy
LOHaMMeHLLEe 3 OAHielo (hyHKUiOHanNbLHOO rpynoto (Hanpuknag, -OH, -NH2 i 7. 4.), Wo gae MOXNUBICTb
XiMiYHOT Moaudikauil WoHanmMeHLwe oaHiel iHWOoT yHKUioHanbHOT rpynn. [puknagn 3axucHUX rpyn
BKIIOYaKOTb OeH301n, aueTun, deHin-3amiweHun 6eH3oin, TeTparigponipaxin, Tputun, DMT (4,4'-
anmetokeutputus), MMT (4-MOHOMETOKCUTPUTU), TPUMETOKCUTPUTUN, MIKCUIbHY (9-beHinkcaHTeH-
9-unbHy) rpyny, Tionikcun (9-ceHinTiokcaHTeH-9-un) abo 9-(p-meTokcmdeHin) KcaHTuH-9-un (MOX) i
T. A4.; C(O)-amkin, C(O)Ph, C(O)apun, C(O)O(Hwiuui ankin), C(O)O(HmxuMin ankinex)apun
(nanpuknag, -C(O)OCH2Ph), C(0)O-apun, CH20-ankin, CH20-apun, SOz-ankin, SOz2-apun, 3axucHy
rpyny, WO BKJOYAE WOHANMEHLLE OQMH aTOM KPEMHIlo, Hanpuknag TpeT-0ytnnguMmeTuncunin, Tpet-
6ytunaucbeHincunin, Si(Hwk4anin ankin)20Si(Hwkumnii  ankin)2OH (Hanpuknag, -Si(Pr)20Si(Pr)20H),
ane He 0OMEXYIOTbCA HUMMN.

TepmiH "3axucHa cnonyka", SKWO He 3a3HayeHe iHWe, CTOCYETbCA TYT CMOMYKW, L0 MICTUTb
"3axuMcHy rpyny" i 3gaTtHa BCTynaTtu B peakuilo i3 CNomnykow, WO MICTUTb (PyHKUIOHaNbHI rpynu, sk
MOXYTb YT 3aXULLEHI.

TepmiH "rpyna, Lo BuxoauTb", TYT Mae€ Te > 3HadyeHHa ana d¢axisua [Advanced Organic
Chemistry: reactions, mechanisms and structure-Fourth Edition by Jerry March, John Wiley and Sons
Ed.; 1992 pages 351-357] i npeacTaBnse rpyny, WO € YaCTUHOIO MONEKynu cybcTpary i npuegHaHy 4o
HeT; y xo4i peakuii, B skin Mornekyna cybcTparty nigaaerbcs 3amillleHHI0 (Hanpuknaga, Hykneodinom),
rpyna, o BUXOAuUThb, 3amilaerscs. MNpuknaau rpyn, Wo BUXOAATb, BKMOYAKOTL ane He 00MEXYTbCH
Humn, ranored (F, Cl, Br i I), kpawe CI, Br a6o |; Ttosunar, mesunar, Tpucnar, auerar,
kamdopcynbdoHar, apunokcug i apunokcua, 3aMiLLeHn i LOHaNMeHLLEe OQHiI€l
€NeKTPOHOaKUENTOPHOK  rPynoto  (Hanpuknag, p-HiTpodeHokenaoMm, 2-xnopdgpeHokcnaom, 4-
xnopdeHokecngom, 2,4-guHitpodpeHokcngom, neHtadpTopdeHokenaom i 1. a.) i T. 4. TepmiH
"eneKkTpoHOaKUuenTopHa  rpyna"  BXMBaAeTbCA TYT y  NpAMOMY  3HauyeHHi.  [lpuknaau
€NeKTPOHOAKLUENTOPHUX Tpyn BKkMoyalTb ranoreH, -NOz, -C(O)(Hwwuun ankin), -C(O)(apun), -
C(O)O(Hmxk4uit ankiny, - C(O)O(apun) i T. 4., ane He 06MEXYIOTbCA HUMMN.

TepMiH "OCHOBHWUI peareHT" TYT CTOCYETbCA CMNOSYKWU, 34aTHOI AENPOTOHYBaTWU [iAPOKCUNbHY
rpyny. MNpuknagn oCHOBHUX peareHTiB BKMIOYAOTb, ane He 0OMEXYIOTbCS HUMMU (HUXKIUIA ank)okeua
((Hwxauin - ankim)OM) y komOGiHauii 3i CNMPTOBUM PO3YMHHUKOM, NPUYOMY (HMXMI  ankK)okeuau
Bkntoyaotb MeO-, EtO-, "PrO-, iPrO-, tBuO-, 'AmO-(izoaminokcua) i T. 4., ane He 0BMeXYITbCH HUMU,
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a M sBnsie cobolo KaTioH Ny>kHoro metany, Hanpuknag, Lit, Na*, K+, i 1. 4. CnMpTOBi PO3YMHHUKM
BKNoYaloTb (Huxuuii ankin)OH, Hanpuknaa, MeOH, EtOH, "PrOH, 'PrOH, 'BuOH, 'AmOH i 1. a4. Kpim
TOro, MOXHa BUKOPUCTOBYBATM OCHOBM, LUO HE MICTATbH anKOKCUrpymn, Hanpuknag rigpug Hatpito,
rekcameTungucunasaH HaTpilo, rekcameTungucunasad niTito, giisonponinamig nitito, rigpua kanbLito,
kapboHaT HaTpito, kapboHaT kanito, kapboHat uesiio, DBU, DBN, peaktneu puH'Apa, Hanpuknag
(Hwxaun ankin) Mg (ranoreHn), ski BknodawTs MeMgCl, MeMgBr, 'BuMgCl, '‘BuMgBr i 1. 4., ane He
0BMEXKYIOTBCA HUMMU.

TepmiH "ocHoBa" oOxonmnwe TepmiH "OCHOBHWW peareHT" | oO3Hadae CHonyky, 34aTtHy
OEeNpPOTOHYBATKU CMONyKYy, €Ka MICTUTb NpPOTOH, ToO6TO OCHOBY bpeHcrega. Ha agogatok ao
nepepaxoBaHux BULLE MpPUKNagiB, NpUKNaguM OCHOB BKIOYAlOTb MipUAWH, KONIAWH, 2,6-(HUXHUIA
ankin)-nipnauH, gumeTunadinid, imigaszon, N-meTtunimigason, nipason, N-MeTunnipason, TpUeTUNami,
aiisonponineTunamid i 1. ., ane He 06MeXyIOTbCSl HUMMU.

TepMmiH "HeHykneodinibHa OCHOBA" CTOCYETLCA CNOMYKW, 34aTHOI AiATU AK OCHoBa bpeHcTeaa,
ane, Aka Ma€ HU3bKUIK piBeHb HyKkNeodinbHOCTI. MNpuknagn HeHykneoinbHUX OCHOB BKMOYalOTh
kapboHaT kanito, kapboHaT uesito, aiisonponinamiH, aiisonponineTunamid, TPMETUNAMIH, XIHYKNEOWUH,
HadTanid-1,8-aiamiH, 2,2,6,6-TeTpameTunninepuanH, 1,8-aiaszabiuuknoyHaeub-7-eH, 4-
auMeTunamiHonipuauH, nipuauH, 2,6-ai-Cre-ankinnipuguH, 2,4,6-tpu-Cre-ankinnipugud, 1,5-
diaszabiumkno[4.3.0]JHoH-5-eH i 1,4-giaszabiunkno[2.2.2]okTaH, ane He 0BMEXYIOTHCA HUMM.

TepmiH "enekTpoHOaKUeNTOpHa rpyna" Bignosigae CBOEMY MPSMOMY 3HadeHHIo. [puknaau
€NeKTPOHoaKUEeNTOPHMX rpyn BkovatoTb ramnoreH (F, Cl, Br a6o I), -NO2, -C(O)(Hwkuuin ankin), -
C(O)(apun), -C(O)O(HmxMnn ankin), -C(O)O(apun) i T. 4., ane He 0OMEXKyIOTbCSl HUMMU.

TepmiH "cniBkpuctanatu” Bknodae cniskpuctanatu 4, Rpy-4 abo Sp-4 y komBiHauii i3 conamu, i
oxonnwe hapmayeBTUHHO NPURHATHI CONi.

TepMiH "coni" TYT CTOCYETLCSA CNOMYKK, LLO BKIIHOYAE KaTIOH | aHIOH, AKY MOXHA ogepXaTu LWNASXOM
NPOTOHYBAHHSI MPOTOHOAKLUENTOPHOT rpynu i/abo AenpoTOHYBAHHS MPOTOHOAOHOPHOT rpynu. Cnia
3a3Ha4YNUTK, WO MNPOTOHYBAHHA MPOTOHOAKUENTOPHOI rpynu NpUBOAUTbL A0 YTBOPEHHA KaTiOHHOrO
pisHOBMAY, B SIKOMY 3apsii YPIiBHOBa)KEHUIW MPUCYTHICTIO i3i0NOriYHOro aHioHa, y TOW 4vac £k
AEenPOTOHYBAHHA NPOTOHOAOHOPHOT Ipynu NPUBOAUTL A0 YTBOPEHHSI aHIOHHOTrO PiSHOBUAY, B AKOMY
3apsa ypiBHOBaXKeHWU NPUCYTHICTIO (pi3ionoriyHoro katioHa.

TepmiH "dapMaleBTUYHO MPUWHATHA Cinb" O03Hayae cinb, Wo € dapMaueBTUYHO NPUAHATHOIO.
Mpuknagn dapMmaueBTUYHO NPUAHATHUX COMEn BKMOYalTb, He obmexywuucb Humu: (1) coni
AOJ4aBaHHA KUCHOT, YTBOPEHI HEOpraHiYHMMW KWCNOTamu, Hanpuknag CosnsHOK  KUCHOTOLD,
OGpPOMOBOAHEBOIO KUCMOTOIO, CIPYAHOI0 KUCMNOTOO, a30THOI KUCNOTO, POChOPHOIO KUCNOTO W T. iH.;
abo YTBOpEHi OpraHiYyHMMKU KUCNOTamu, Hanpuknag rrikoneBol KUCNOTOW, MiPOBMHOIPAAHO
KACMOTOK, MOJIOYHOK KWCMOTOK, MAaroHOBOK KUCIOTOW, AONYYHOK KWCNOTOK, MAaneiHOBOI
KNCMNOTO, (PymMapoBOK KUCMOTOK, BUHHOK KUCIOTOI), IMMOHHOIO KUCMOTOW, 3-(4-rigpokcnbeH3oin)
BGEH30MHOIO KUCIOTOH0, KOPUYHOIO KUCITOTOK, MUTAASIBHOK KUCIOTO, METAHCYNbAOHOBOIO KUCIIOTOIO,
€TaHCynbOHOBOIO KMCNOTOW, 1,2-eTaHAUCYNb(OHOBOIO KWUCNOTOWD, 2-riapoKcieTaHCyNb(OHOBOIO
KUCNOTO,  BGeH30NCynb(OHOBOK  KACNOTOW,  4-XxnopBGeH30ncynb(OHOBOD  KUCMOTOW,  2-
HadTaniHCYNb(OHOBOID  KACMOTO, 4-TONYONCYNbGOHOBOK  KMCAOTOW, KamMdopcynbdOHOBOIO
KACMOTOK, Naypuncynb@OHOBOK KUCMOTO, [MOKOHOBOK KUCIOTOK, [MYTaMiHOBOK KUCHOTOH,
caniyuroBo KUCMNOTOK, MYKOHOBOK KUCIOTOKO M T. iH., abo (2) coni gogaBaHHS OCHOB, YTBOPEHI
OCHOBaMM, CMOMydYeHMMM 3 OyAb-KOK 3 NEPEpaxoBaHUX BULLE HEOPraHiyHUX KUCHOT, NPUYOMY
CMOJTYYEHI OCHOBU BKITHOYAIOTh KaTIOHHMI KOMMNOHEHT, BubpaHun 3 Na*, K+, Mg2+, Ca?+, NHgR"1.¢*, ae
R™ asnse cobow Cis ankin, a g aende cobow uucno, subpave 3 0, 1, 2, 3 abo 4. HeobxigHo
PO3YMITH, LLUO BCi NOCUNAHHA Ha drapMaueBTUYHO MPUAHATHI COMi BKMYalOTb (hopMU A04aBaHHA
PO34YMHHUKIB (conbBaTKn) abo kpuctaniyhi popmn (PEYOBUHU, WO KPUCTANI3YIOTLCSA B PisHUX hopMax)
3rigHO 3 BUSHAYEHHSAM, HABEAEHUM TYT, ab0 aHamnorivyHy cinb A40A4aBaHHSA KUCMOTH.

TepMiH "ankin" CTOCYETbCA HEPO3ranykeHoro abo po3rany>KeHoro HaCUMYEeHOro O4HOBANEHTHOTO
3anuLIKy BYIMEBOAHIO, WO MicTuTb Big 1 Ao 30 atomiB Byrneuw. TepMiH "Ci.m-ankin" CTOCYyeTbCs
ankiny, wo Bkno4vae Big 1 go M aTtomiB Byrneut, ge M aBnge cobolo Uine 4YMcno, WO npunMae
HacTynHi sHaveHHsn: 2, 3, 4,5,6,7,8,9, 10, 11,12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25,
26, 27, 28, 29 a6o 30. TepmiH "Ci4-ankin" CTOCYeTbCA ankiny, Wo BKMoYae Big 1 A0 4 atomis
Byrneuto. TepMiH "HWXUMIA ankin” nosHadae NiHinHUMIN abo po3rany>XeHWin 3anuLLIOK BYIMEBOAHIO, LLO
BkMovae Big 1 Ao 6 atomie Byrnewto. "Cq20-ankin" TyT CTOCYETbCA ankiny, Lo Bkrwoyae sig 1 go 20
aTomiB Byrreut. "Ci-rp-ankin" TyT CTOCYETbCA ankiny, wo Bkmodae Big 1 o 10 aToMiB Byrnewto.
Mpuknagn ankinbHMX rpyn BKMOYAKOTb, ane He OOMEXYITbCS HUMW, TPYNU HMWK4YMX edipie, WO
BKIMOYAOTb METUN, €Tun, nponin, i-nponin, n-6ytun, i-6ytun, f-6ytun abo neHTun, i3oneHTun,
HEOMEHTUI, TEKCUMN, TENTUN | OKTUM, ane He O0O0MexylTbCa HumKu. TepmiH (ap)ankin abo
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(reTepoapun)ankin  03HauawTb ankinbHy rpyny, HeO0OO0B'A3KOBO 3aMmilWleHy apunbHoi abo
reTepoapunbHOLO rpynoto, BignoBiaHo.

TepMiH "ankeHin" cTocyeTbCA HE3aMiLLEHOro BYrneBoOAHEBOrO pagukana, Wwo MicTuTb Big 2 ao 10
aTomiB Byrneuw i oguH abo apa onediHOBMX NOABIMHUX 3B'SI3KK, Kpallle OAWH €TUNEHOBUI NOABIMHUN
3B'A30K. TepmiH "Can-ankeHin" cTocyeTbCa ankeHiny, wo Bknwo4vae Big 2 go N atomis Byrneuo, ae N
sABNsA€ coBO010 Line 4Yucno, Lo nNpuiiMae HacTynHi 3HadeHHs: 3, 4, 5, 6, 7, 8, 9 a6o 10. TepmiH "Ca.10-
ankeHin" CTOCYeTbCA ankeHiny, wo Bknwodae Big 2 Ao 10 atomiB Byrneuto. TepmiH "Co.4-ankeHin"
CTOCYETbCA ankeHiny, wo BKMw4Yae Big 2 Ao 4 atomiB Byrneuto. MNpuknagu BKAOYaKTb BiHIN, 1-
nponein, 2-nponexin (anin) abo 2-6yteHin (kpoTun), ane He 0OMEXYIOTbCS HUMMU.

TepmiH "apun", SKLLIO HE 3a3HAYeHe iHLWe, CTOCYETbCA TYT 3amillleHoro abo HesamileHoro deniny
(Ph), Gidbeniny abo HadTuny, y Kpawomy BuUMagky TepmiH "apun" cTocyeTbcsa 3amiweHoro abo
HesamiweHoro deHiny. ApunbHa rpyna Moxe OyTu 3amiweHo ogHiewo abo 6Ginblie rpynamu,
oGpaHumu 3 rigpokeuny, F, Cl, Br, I, amiHo, ankinamiHo, apunamiHo, ankoKCu, apuIiokCcu, HiTpo, Uiany,
Cynb(OHOBOI KUCNOTH, cynbdaty, ocdoHOBOT kKMCnoTH, dhocdary i pocdoHaTy, HesaxuLleHux abdo,
npyu HeodXiaAHOCTI 3axMLIeHnX, SK BigoMo haxiBusm, Hanpuknaa, 3rigHo 3 T.W. Greene and P.G.M.
Wouts, "Protective Groups in Organic Synthesis", 3rd ed., John Wiley & Sons, 1999.

TepmiH "apunokcua”, SKWO He 3a3HaJYeHe iHLE, CTOCYETbCA TYT 3aMilleHoro abo He3aMmillleHoro
denokeugy (PhO-), p-denindenokenay (p-Ph-PhO-) abo HadTokeuay, y Kpawomy BUNAAKY TEPMIH
"apunokcua" CToCyeTbes 3aMillieHoro abo HesamilweHoro heHokeuay. ApunokcuaHa rpyna moxe 6yrtu
3aMilleHa ogHieto abo GinbLue rpynamu, Bubpanumm 3 rigpokeuny, F, Cl, Br, I, -C(O)(Hmx4oro ankiny),
-C(O)O(Hmxdoro ankiny), amiHo, ankinamiHo, apunamiHO, ankKOKCW, apuIioOKCW, HITPO, UiaHy,
Cynb(OHOBOI KUCNOTU, Ccynbdaty, PocdOHOBOT KMCNOTH, dhocdaTy i hocdoHaTy, HesaxulleHux abo,
npyu HeodXiaAHOCTI, 3axuLLEHUX, Ak BigoMo paxiBuam, Hanpuknag, srigHo 3 T.W. Greene and PGM.
Wouts, "Protective Groups in Organic Synthesis", 3rd ed., John Wiley & Sons, 1999.

TepwmiH "npenapat” abo "no3o0BaHWI Nikapcbkuii 3acib” BkNOYaE AK TBEPAI, Tak i pigki komnosuuii
aKTUBHOT CNOnykWu, npuyoMy daxiBeub MOBUMHEH BPpaxoByBaTW, L0 AaKTUBHWUW iHIPedieHT MOXKe
iCHYBaTMW y BUTNAAI Pi3HUX NpenapariB 3anexHo Big 6axkaHoT 403K | hapMaKOKiHETUUHMX NapaMeTpiB.

TepMmiH "AonoMibkHa peYOBUHA" TYT CTOCYETLCA CMNOMYKWU, BUKOPUCTOBYBAHOT ANS BUFOTOBJIEHHS
dapmaueBTUYHOT KOMMO3MULiT, WO € B uUinomy 6e3ne4HO, HETOKCUYHOI, kA He € Heba)KaHOoM Hi
GioNOorivyHo, Hi B iHLIOMY 3HAYeHHI, | BKMOYaE AONOMDKHI PEYOBUHU, NPURHSATHI 9K ANA BETEPUHAPHOIO
BUKOPUCTAHHSA, Tak i Ansa dapMaueBTUYHOTO BUKOPWUCTaAHHA B Mpenapartax, Npu3HadYeHux Ans
niKyBaHHSA noaen.

TepmiH "KpucTaniyHmin" CTOCYETLCA CUTyauii, Konu TBEPAUNA 3pa3ok Sp-4 abo Rp-4 mae kpuctanivHi
XapakTePUCTUKM, BM3HAYEHI LUMSAXOM PEHTrEeHIBCbKOT NOPOLLKOBOT Audpakuii abo MOHOKpUCTanbHOT
PEHTIEHIBCLKOT METOAUKN.

TepmiH "kpucTanonogibHui" cTocyeTbca cuTyauii, Konu TBepaun 3pasok Sp-4 abo Rp-4 mae
KpUCTanivyHi xapakTepuCcTUKU, BUSHAYEHI OAHUM 3i cnocobiB, HaNpUKnaa BisyanbHoO abo 3a 4ONOMOro
onTuyHoi abo nonApusauinHOT MiKpockonii, ane He Mae KPUCTaniuHUX XapakTepUCTUK Mpu
BUKOPUCTAHHI iHWMX 3acobiB, HaNpuKnag PeHTreHIBCbKOT MopowkoBoi Aaudpakuii. Cnocobu
Bi3yanbHOr0 BM3HAYEHHSA CTYMEHa Kpuctanisauii Teepaoro 3paska BidyanbHO abo 3a A0MoOMOrow
onTu4Hoi abo nonsipusauiiHoT Mikpockonii onucaxi B nareHtax CLLUA <695> i <776>, obuasa 3 skux
BKIIOYEHi B JaHWK AOKYMEHT 3a AOMOMOrCK MnocunaHHsa. Teepaui 3pasok Sp-4 abo Rp-4, wo ¢
"kpuctanonoaibHum" Moxe OyTu KpucTaniyHMM 3a NEBHUX YMOB, ane CTaBaTW HEKpUCTaniyHUM npu
iHLLUMX yMOBaX.

TepmiH "aMOpdHMI" CTOCYETbCA cuTyauii, Konu TBepaun 3pas3ok Sp-4 abo Rp-4 He € aHi
KpuUcTaniyHuM, aHi kpuctanonogibHmm.

BapiaHTu BTineHHsA

Mepwwnii BapiaHT BTINEHHS HanpaBneHWi Ha CNONyKy, npeacTtasneHy opmynoto 4.

0
. | NH
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HN;’}; o
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ae P* aende coboto xipanbHum atom occopy. BHacnigok HasBHOCTI XipanbHOro artoma
docpopy cnonyka, npeacrasneHa opMynoto 4, BKrYae aea giactepeoMmepu, nosHadysaHi gk Rp-4 i
Sp-4. Cnonyka, npeacraesneHa popmynowo 4, Takox mMoxe OyTh 4acTMHOK conbBarty, rigpaty ato
3MilaHoro conbBarty/rigpaty. ConbBaTt Mo3Ha4valTh K 4-nS, B TOM 4ac fAK rigpat nosHa4vawTtb SAK
4-mH:20, ge S aBnse cobol0 CTPYKTYPHUIN PO3YMHHUK, N KONMBAETLCA Ha LinoducnoBy abo apoboBy
KinbKicTb Big npubnuano 0 Ao npubnm3Ho 3, a m KONMBAETLCS Ha LinoYmcnoBy abo ApoOOBY KiNbKICTb
Big npubnusHo 0 go npubnusHo 5. Hapewri, cnonyka, npeacraeneHa opmynow 4, MOXe iCHyBaTu
He y BUrNsAai conbBaTy abo rigpaTy, a MICTUTU NEBHY KiNbKiCTb aacopboBaHOro posvnHHuka (3S) abo
BoAW. B Takomy BMNaaKy Kinbkictb S abo BoaM Moxe konuBatuca Big npubnmsHo 0 mac. % o
npubnusHo 10 mac. % Big Macu Cnomnyku, npeacrtaeneHoi dopmynow 4. Cnonyka npeacraBneHa
dopmynoto 4, i ii conbBaTH i rigpaTtn € KpucTaniyHUmm, kpuctanonoaibHumm abo amopdHUMN.

Lpyruii BapiaHT BTiNEeHHA HanpaBfeHWIn Ha CNONYKY, NpeacTaBneHy hopmynoto Rp-4:

0
A NH
A A
% N o
/y o
o HN\_P—o
>\ PhO | —
HO “r

Sp-4

Cnonyka, npeacrasneHa dopmynoto Rp-4, Takox Moxe OyTM 4YaCTUHOW conbBary, rigpaty abo
3MilaHoro coneBaty/rigpaty. ConbBart nosHadvarwTb 8K Rp-4-nS, B TON Yac Sk rigpat nosHavarotb Sk
Sp-4-'mH20, ge S aensge cobO0 CTPYKTYPHUI PO3YMHHUMK, N KOMMBAETbCA HAa UINOYMCroBy abo
ApoOoBY KinbkKicTb Big npubnusHo 0 4o Nnpubnm3Ho 3, a m KONMUBAETLCA Ha Uinouncnosy abo gpoboy
KinbKiCTb Big npubnusHo 0 go npudnusHo 5. Hapewri, cnonyka npeacraesneHa gopmynoto Rp-4, moxe
iCHyBaTMW He Yy BUINAAi ConbBaTy, rigpaty abo 3miiaHoro conbBaty/rigpaTy, a MiCTUTU NEBHY KiNbKICTb
agcopboBaHoro posuuHHuka (S), Bogmn abo gk S, Tak i Bogn. B Takomy BUNagky Kinbkicte S abo Boam
MOXe KonuBatuca Big npubmmsHo 0 mac. % ao npudbnusHo 10 mac. % Big Macu Cnonykw,
npeactasneHoi popmynoto Rp-4. Cnonyka npeacrasneHa dopmynoto Rp-4, i i conbBatu i rigpatu €
KpuctaniyHumu, kpuctanonoaibHmmm abo amopHUMMU.

MNepwunii acnekT ApPyroro BapiaHTa BTINIEHHA HanpaBneHWi Ha KpuctanivHuin Ry-4.

Opyrmii  acnekT Jpyroro BapiaHTa BTiNEeHHA HanpaBfneHud Ha kpuctaniyHui Rp-4, wWo
xapakrepusyetbca XRPD 26-siabutta (°) npu npubnusHo: 6,6, 7,1, 9,0, 11,6, 17,9, 20,7, 24,1, 24 4 i
26,2.

TpeTii acnekt Apyroro BapiaHTa BTIIEHHA HanpaeneHWA Ha kKpuctaniyimi Rp-4, wo
xapakrepusyerbca XRPD 26-ginbutta (°) npu npubnusHo: 6,6, 7,1, 9.0, 11,0, 11.6, 12.0, 16.0, 17.9,
19.6, 20.7,21.0, 21.7, 21.9,22.2,23.1,24.1, 24 4, 261, 27.3, 27.7 i 28.2.

UeTBepTuUin acnekt Apyroro BapiaHTa BTINEHHSA HanpaBneHun Ha KpuctaniyHui Rp-4, wo
xapakrepusyetbc XRPD-andpakrorpamolo, gka npaktudHo 36ira€etbcs 3 NpogeMOHCTPOBAHOK Ha
Pir. 2.

MN'aTuii acnekT Apyroro BapiaHTa BTINEHHA HanpaBneHuin Ha Rp-4, WO XxapakTepusyetbed
HacTynHumn Pyp'e-14-nikamun (cm™): 1742, 1713, 1679, 1460, 1377, 1259, 1157 i 1079.

Loctuii acnekt Apyroro BapiaHTa BTIMEHHSA HanpaBneHuWn Ha KpuctaniyHui Rp-4, wWwo
Xapakrepusyerbcsa ®yp'e-14-cnekTpom, Lo NpakTUYHO 36iraeTbCsl 3 NPOAEMOHCTPOBAHUM Ha dir. 15.

CbOMMI acneKT APYroro BapiaHTa BTiINEHHA HanpaBnNeHUi Ha NPaKTUYHO YNCTUn Rp-4.

BocbMuii acnekT gpyroro BapiaHTa BTINEHHA HanpaBfeHW Ha NPaKTUYHO YUCTUI KPUCTaRiYHWUA
Rp-4.

[eB'aTuii acnekT Apyroro BapiaHTa BTiNIEHHS HanpaBfiEHU Ha NPaKTUYHO YUCTUI aMOoppHUiA Rp-
4,

TpeTiit BapiaHT BTiNEHHS HANpPaBEeHU Ha CNONyKy, NpeacTaBneHy popmynow Sp-4:
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Sp-4

Cnonyka, npeacraeneHa hopMynoto Sp-4, TakoK MOxe OYyTM YacTMHOK COnbBarty, rigpaty abo
3MilaHoro conbBary/rigpaty. ConbBat No3HavawTb 9K Sp-4:-nNS, B TOM Yac K rigpat nos3Ha4vaiwThb, Kak
Sp-4'mH20, ge S aBnde cobOl CTPYKTYPHUA PO3YMHHUK, N KONUBAETLCA HA ULiNo4ymucroBy abo
ApoOOBY KiNbKiCTb Big npubnusHo 0 4o Nnpubnn3Ho 3, a m KONMUBAETLCA Ha Uinouncnosy abo gpoboy
KinbKicTb Big npubnusHo 0 go npubnusHo 5. Hapewri, cnonyka npeacraeneHa opmynoio Sp-4, Moxe
iCHyBaTuW He y BUrMaAi conbBaTty abo rigparty, a MiCTUTM MEBHY KiNbKiCTb aacopOoBaHOro po3vMHHMKA
(S) abo Boau. B Takomy BMNaaKy Kinbkicte S abo BogM MOXe KonueaTtucs Big npnbnusHo 0 mac. % ao
npubnusHo 10 mac. % Big Macu cnonyku, npeacrasneHoi opmynow Sp-4. Cnonyka npeacraBneHa
dopmMynoto Sp-4, i ii conbBatu i rigpatu € KpuctaniyHumu, kpuctanonogioHmumm abo amopdHUMM,

Mepwnii acnekT TPETLOro BapiaHTa BTINIEHHA HanNpaBneHW Ha KpUcTanivyHuin 5p-4.

Opyrun acnekt TPETbOro BapiaHTa BTINEHHS HaMNpPaBfEHUWA HA MOHOKIIMHHUIA KpUCTaniuHun Sp-4,
AKMI Ma€e KpaLli HacTynHi napaMeTpn eneMeHTapHoi komipku: a ~12,88 A, b ~6,17 A, ¢ ~17,73 A, a B
~92,05°.

TpeTiit acnekT TPeTbOro BapiaHTa BTISIEHHA HaMPaBNEHWI HA MOHOKIMHHUW KPUCTaniyHun Sp-4,
AKMI Ma€e KpaLli HacTynHi napaMeTpn enemeHTapHoi KoMmipku: a ~20,09 A, b ~6,10 A, ¢ ~23,01 A, a B
~112,29°.

YeTBepTUI acnekT TPETbOro BapiaHTa BTINEHHSA HanpaBneHUn Ha MOHOKITMHHUIA KPUCTamnivyHUn Sp-
4, Sk Mae KpaLli HAaCTyNHi napameTpn eneMeHTapHoi komipku: a ~12,83 A, b ~6,15 A, ¢ ~17,63 A, a
B ~91,75°.

M'aTui acnekT TPETLOro BapiaHTa BTINEHHA HaMpaBfEHUH Ha MOHOKIUHHWIA KPUCTaniyHun Sp-4,
AKMI MaE KpaLli HacTynHi napaMeTpn enemeHTapHoi komipku: a ~12,93 A, b ~6,18 A, c ~18,01 A, a B
~96,40°.

LocTuin acnekt TpeTbOro BapiaHTa BTINEHHA HaMpaBneHUW Ha KpucTamniyHuin Sp-4, AKkWn
xapakrepusyerbca XRPD 20-igbutta (°) npu npubnusHo: 5,2, 7,5, 9,6, 16,7, 18,3, 22,2.

CbOMUI acnekT TPETbOro BapiaHTa BTINMEHHA HaMNpPaBSIEHWA Ha KpUCTamivHUW Sp-4, AKUN
xapakrepusyerbca XRPD 20-Bigbutta (°) npu npubnusHo: 5,0,7,3,9,4i18,1.

BocbMuin acnekt TpeTbOro BapiaHTa BTIMEHHS HaMNpaBlEHUi Ha KpucTamiyHuin Sp-4, AKWR
xapakrepuayetbcs XRPD 20-Bigbutta (°) npu npubnusHo: 4,9, 6,9, 9,8, 19,8, 20,6, 24,71 26,1.

JeB'aTuin acnekt TPeTbOro BapiaHTa BTINEHHA HanpaBfeHWW Ha KpuctTaniyHum Sp-4, AKui
xapakrepusyerbca XRPD 20-igbutta (°) npu npubnusHo: 6,9, 9,8, 19,7, 20,6 i 24,6.

JeB'aTuin acnekt TPeTbOro BapiaHTa BTINEHHA HanpaBfeHWW Ha KpucTaniyHum Sp-4, AKui
xapakrepusyetbca XRPD 20-Bigbutta (°) npu npubnusHo: 5,0, 6,8, 19,9, 20,6, 20,9 i 249.

Jecatuit acnekT TPeTbOro BapiaHTa BTINIEHHA HanpaBfeHWW Ha KpucTamivHunm Sp-4, AKui
xapakrepusyetbca XRPD 20-igbutta (°) npu npubnusHo: 5,2, 6,6, 7,1, 15,7, 19,11 25,0.

OpunHaguaTUi acnekT TPETbOro BapiaHTa BTINEHHS HanpasneHWW Ha KpucTamnivyHui Sp-4, Akui
xapakrepusyetbca XRPD 26-iabutta (°) npu npubnusHo: 6,1, 8,2, 10,4, 12,7, 17,2, 17,7, 18,0, 18,8,
19,4, 19,8, 20,1, 20,8, 21,8 23,3.

[BaHaguAaTUi acnekT TPETbOro BapiaHTa BTINMEHHS HaMNpPaBNEHWA Ha KpUCTanivyHuin Sp-4, Gkun
xapakrepusyetbca XRPD-gudpaktorpamoro, WO MPakTUYHO 36iraeTbCsl 3 NPOAEMOHCTPOBAHOIO Ha
Oyab-akin i3 @ir. 3, dir. 4, dir. 5, dir. 6, dir. 7, Pir. 8 i dir. 21.

TpyHaAOQUATMIA  acmekT TPeTbOro  BapiaHTa  BTINEHHA  HanpaeneHuwW Ha  Sp-4,  Gkui
Xapakrepusyetbca HacTynHumu ®yp'e-1M-nikamm (cm') npu npubnusHo: 1743, 1713, 1688, 1454,
1378, 1208 i 1082.

YoTupHaguaTuii acnekT TPETbOro BapiaHTa BTINIEHHA HAMpaBNeHUn Ha KpuctaniyHum Sp-4, AKkni
Xapakrepusyerbcsa ®yp'e-14-cnekTpom, Lo NpakTUYHO 36iraeTbCs 3 NPOAEMOHCTPOBaHUM Ha Pir. 7.

M'aTHagUATUI acnekT TPETbOro BapiaHTa BTINIEHHA HANPaBMEHWA HA NPAKTUYHO YUCTUN Sp-4.

LLicTHaguUsaTMiA  acnekT TPETbOro BapiaHTa BTIMEHHA HanpasfeHWW Ha NPaKTUYHO YUCTUNR
KpucTaniyium Sp-4.
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CiMHagUATM acnekT TPeTbOro BapiaHTa BTINEHHA HanpaBNEeHUWn Ha MNPakTUYHO YUCTUN
amopHnii Sp-4.

[o3yBaHHA, BBEAEHHS | 3aCTOCYBaHHSA

YeTBEPTUI BapiaHT BTINEHHS1 HaMpPAaBNEHU HA KOMMO3UUiO ANA NikyBaHHA i/abo npodinakTuku
OyAb-AKOro BipyCHOro areHta 3a AonoMorow 0yab-akoi i3 cnonyk 4, Rpy-4 abo Sp-4. MoxnuBi BipyCHI
areHTu BKMNOYaloTb Bipyc renatuty C, Bipyc renatuty B, Bipyc renatuty A, Bipyc 3axiaHoro Hiny,
BipPYC >KOBTOT NUXOMAaHKK, BipyC A€Hre, pUHOBIPYC, NOMIOBIPYC, BipyC Aiapei Benukoi poratoi xyaobu,
BiPYC ANOHCLKOrO eHuedpanity abo Bipycu, LLO Hanexartb A0 rpyn NecCTUBIpyciB, renaumeipycis abo
donaeiBipyciB, ane He 0OMEXYIOTbCS HUMMN.

ACNeKT UbOro BapiaHTa BTIMEHHA HanpaBMNEeHWA Ha KOMMO3WULIiD Ans NikyBaHHA Oyab-siKOro i3
ONUcaHux TYT BIPYCHUX areHTiB, NPUMYOMY 3a3HayeHa KOMMO3uuia BkoYae ddapmaueBTUYHO
NPUWHATHE cepeaoBulle, BubpaHe 3 AOMOMIKHOT pEYOBUHM, HOCIS, pO3pia)KyBaya i eKBiBANEeHTHOro
cepegoBula i Oyab-akoi i3 cnonyk 4, Rp-4 abo Sp-4, BKMYawun ix rigpatu, conbBatn i Oyab-AKi
KpucTanivyHi (hopmu KOXKHOT i3 cnonyk 4, Rpy-4 abo Sp-4, abo ix rigpartis i conbBaris.

Cnonykn 4, Rp-4 abo Sp-4 MOXHa He3ane)KHo oAHa Big OAHOT CKnagaTtu y BUrNSAi PisHOMaHITHUX
npenaparis Ans nepopanbHOro BBEAEHHS i HOCIB. lNMepopanbHe BBEAEHHA MOxe OyTu y popmi
Tabnetok, TabneTok 3 0BONOHKOIO, TBEPAUX | M'SIKMX XXEMATUHOBUX Karcymn, PO3YMHIB, €MYIbCIN,
cuponie abo cycnensin. Cnonyku 4, Rp-4 abo Sp-4 edekTUBHI Npy BBEAEHHI Y BUTNAAI Cyno3uTopiis,
cepen iHWKX WnsxiB BBeAeHHs. Hanbinbw 3pyydHUM LUNAXOM BBEAEHHS 3aranom € nepopansHuin npu
3aCTOCOBYBaHHI BigMoBiAHOT CXEMU LWOAEHHOIO NPUAOMY, AKY MOXKHA KOPEKTYBaTU 3rigHO 3i CTyNneHeMm
TSDKKOCTI 3aXBOPIOBAHHS | peakUi€to nauieHTa Ha NpoTUBIPYCHI Nikapchki 3acobu.

Crnonyku 4, Rp-4 abo Sp-4 pasom 3 ogHum abo GiNbLIOIO KINbKICTIO NpUAaTHUX AONOMIKHUX
peYvYoBMH, HOCIIB abo po3pigKyBadiB MOXHA cKnagatu y Burnagi dpapMaueBTUYMHUX KOMMO3WUIRA i
nikapcbknx cpopm. PapmayeBTUYHI KOMNO3KUUIT i 4030BaHi Nikapcbki hopMM MOXKYTb cknagaTtuca 3i
CTaHOAPTHUX iHrPeaieHTIB y CTaHAAPTHUX NPONOpPLisAX, BKNoYaTn abo He BKMNOYMATK 04aTKOBI aKTUBHI
CMOMyKKW; A030BaHi Nikapcbki GOpMM MOXYTb MICTUTU OyaAb-AKY niaxoadawly edeKTUBHY KiMnbKiCTb
AaKTUBHOTO iHrpedieHTa, MopiBHAHHY 3 nepeabavyyBaHUM BUKOPUCTOBYBAHMUM AiaMa3oHOM LLOAEHHOT
0o3n. dapmaueBTUYHI KOMNO3ULiT MOXHa 3acTOCOBYBaTW Y BUINSAI TBEPAUX PEYOBUH, Hanpuknag
Tabnetok abo kancyn, HaniBpigkux npenapartis, MNOPOLUKIB, KOMMO3WULUIA 3  YMOBINbHEHUM
BUBINbHEHHSIM ab0 y BUrNsAi PiauH, HaNpuKnag CycneHsin, emynbcii abo kancyn Ans nepopanbHOro
3aCTOCyBaHHA; abo y dopMi Cyno3uTopiiB Ansl pekTanbHOro abo BariHanbHOrO BBEAEHHS. TUMNOBUIA
npenapar mMictuTb Big npudnusHo 5 % Ao npubnusHo 95 % akTmBHOT cnonykn abo cnonyk (mac./mac.).

Cnonykn 4, Rp-4 abo Sp-4 MOKHa BBOAWTW B YNCTOMY BUIMAAI, OQHAK 3aranom ix crnig BBOAWUTU B
Ccymiwi 3 opaHieto abo OinbLIOKO KIMbKICTIO NpuaatHux apmMaueBTUMHUX AOMNOMDKHUX PEYOBUH,
pospimxkysadiB abo HociiB, 0OpaHux BiANOBIAHO A0 nepeabadyBaHOro LUNAXY BBEAEHHS i BiANOBIAHO
00 cTaHaapTHOT hapMaLeBTUYHOT NPaKTUKN.

Teepai dopmu npenapaTtis BKNOYalOTb, Hanpuknazg, nNopowukn, tabneTku, Nirynku, Kancyrnw,
CYMO3UTOPIl i rpaHynu, WO AMCMEPryTbCA. TBEPANR HOCI MOXe ABNATKH coboto oaHy abo Aekinbka
PEYOBMH, SKi TAKOX MOXyTb AIITU SK pO3pid)KyBadi, CMAKOBi areHTu, conwobinizatopu, 3mMaLlyroui
pPEeYoOBUHU, 3B'A3yBarnbHi PEYOBMHU, KOHCEPBAHTKM, po3nyluyBadi AnA Tabnetok abo KancCymnoluni
MaTtepian. Y nopolikax HOCIn 3BUYANHO SIBMSE COOOI0 TOHKO MNOAPIOHEHY TBEPAY PEYOBUHY, SKa
3HAX0AUTbLCA B CyMilli 3 TOHKO MOAPIOHEHWM AaKTUBHUM KOMMOHEHTOM. Y TabneTkax akTUBHUIA
KOMMOHEHT 3BMYAMHO 3MILLYIOTb i3 HOCIEM, WO Mae HeOoOXiAHY CNONy4YHY EMHICTb Y BiAMOBIAHMX
nponopuisx, i NpecyTb y TabneTkn 6axkaHoi hopmu i po3mipy. MNpuaaTtHi HOCIT BKNOYaTb kKapboHat
MarHito, creapaT MarHilo, TanbK, LYKOp, §akTo3y, MEKTWH, JAEKCTPUH, KPOXMarb, >XenaTuH,
TparakaHtoBy Kamedb, METUNUENIONO3y, HaTpin-kapOOKCMMETUILENIONO3Yy, NErkonnaBkuii  BICK,
Macno Kakao i T. iH., ane He oOMexylTbca HUMKM Teepai bopMu npenapatiB MOXYTb MICTUTK, Ha
[04aTOoK A0 aKTUBHOTO KOMMOHEHTA, 6apBHMKKN, cMakoapomaTudHi godaeku, crabinizatopu, 6ydepu,
LWUTYYHI W HaTypanbHi nigconomkyBadi, posnyllysadi, 3aryCHuku, conwobinisaropu i T. iH. MNpuknaau
TBEPAMX KOMMNO3MUiA HasedeHi B EP 0524579; US 2002/0142050; US 2004/0224917; US
2005/0048116; US 2005/0058710; US 2006/0034937; US 2006/0057196; US 2006/0188570; US
2007/0026073; US 2007/0059360; US 2007/0077295; US 2007/0099902; US 2008/0014228; US 6
267985; US 6 294 192; US 6 383 471; US 6 395 300; US 6 569463; US 6 635 278; US 6 645 528; US
6 923 988; US 6932983; US 7 060 294; i US 7462 608, KOXKHUIA 3 SIKWX BKMNIOYEHUA 3a J0MNOMOrOL0
NOCHMAaHHS.

Pigki koMnosuuii, BKAOYa4n eMynbCii, CUponu, enikcupn i BOAHI cycneHsii, Takox nigxoaars ans
nepopanbHOro BBeAeHHS. BoHu BknovaloTb TBepAi (opmu npenapartie, AKki npusHayeHi agnd
nepeTBOPEHHSA B piaki hopmu npenapaTtiB HE3a40Bro 40 3acTocyBaHHA. Npuknagun pigknx KOMNo3uuin
HaBeaeHi B nateHTax CLUA NeNe 3994974; 5695784; i 6977257. EMynbcCii MOxyTb 6YyTU NPUTrOTOBMEHI
B PO34MHAX, HanNpuknazg, BOAHMX PO3YMHAX MPONINEHrNIKOM, abo MOXyTb MICTUTW €MyMnbraTopu,
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Hanpuknag, neuuTuH, copbitaHMoHooneat abo rymiapabik. BoaHi cycneHsii Mo)xHa ogepxkatu
LINSIXOM AUCNEPTYBAHHA TOHKONOAPIOGHEHOTO aKTUBHOTO KOMMOHEHTA y BOAi i3 B'A3KMM MaTepianom,
Hanpuknag HaTypanbHUMKU abo0 CUHTETUYHUMMW KaMegsmu, CMOMamMu, METUMLEMIONO30, HaTpin-
KapOOKCMMETUNLENIONO30I0 | IHLLIMMM LUMPOKO BIZOMUMU CYCNEHAYIOUUMU areHTamm.

Cnonyku 4, Rp-4 abo Sp-4 MOXXHA He3aneXHo odHa Big OAHOT cknagaTtu ANst BBEAEHHSA Yy BUIMAai
cyno3utopiis. CnovaTtky nNnaensaTb NErkonfnaBKWi BICK, HANPUKa4 CyMill rnilepuaiB XXUPHUX KUCNOT
abo macno kakao, i FOMOTEHHO AUCMEPTYIOTb B HbOMY aKTMBHWUIA KOMMOHEHT, Hanpuknag, LUMsaxXom
nepemiwysaHHs. NoTiM posnnasneHy roMoreHHy cymill pos3nuearoTb Y dOpMuU BignoBigHOro posmipy,
[03BONAITb T OXONOHYTK | 3aTBEPAITH.

Cnonykn 4, Rp-4 abo Sp-4 MO)KHA Hesane)Ho oAHa Big OAHOT ckragaTu ANSA BariHanbHOTroO
BBEAEHHSA. BariHanbHi cyno3uTopii, TaMNOHW, KpeMM, Treni, nactu, niHm abo Chpei, Wo MICTATb Ha
004aToK A0 aKTUBHOMO iHrpedieHTa Hocii, BigoMi B AaHin ranysi TexHiku Sk npuaatHi. Jeski i3 yux
KOMMO3MLIA TakoX MOXHA BUKOPUCTOBYBATM B KOMOiHAUl i3 npesepBatuBOM 3i CnepMiuuaHUM
areHTom abo 6e3 HbOoro.

Migxoaawi komno3udii nopsa 3 dapMaueBTUMHUMKU HOCIAMU, PO3pigKyBadyamMu i ONOMKHUMMK
peyoBuHamu onucaHi B poboti Remington: The Science and Practice of Pharmacy 1995, edited by
E.W. Martin, Mack Publishing Company, 19th edition, Easton, Pennsylvania, BKMOY€Hin B gaHui
OOKYMEHT 3a A0ONOMOrolo nocunaHHsa. daxiseub B ranysi KOMAo3uuin moxe MoandikysaTn KOMNO3ULit
B Mexax iaei cneundcikauii ana sabesneveHHsa pagy KOMMNO3UUIA ANS KOHKPETHOTO LUMNSAXY BBEAEHHS
6e3 po3paxyHKy KOMMO3ULii, WO MICTATL CNOJYKK, WO PO3rNsAaalnTbCa TYT Sk HecTabinbHi abo 3aarHi
BTPaTUTU TEPANEBTUYHY aKTUBHICTb.

Kpim TOro, ounweHi cnonyku 4, Rp-4 abo Sp-4 MOXHA He3aneXHOo oaHa Big O04HOT cknagatu B
koMOGiHauii 3 ninocomamu abo Miuenamu. Y BiAHOLUEHHI MINOCOM MAaeTbCA Ha yBa3i, WO O4YULLEHI
CMONYyKM MOXHa cknagatu 3rigHo 3 onucom y nateHTax CLLUA NeNe 4797285; 5013556; 5077056;
5077057; 5154930; 5192549; 5213804; 5225212; 5277914; 5316771; 5376380; 5549910; 5567434;
5736155; 5827533; 5882679; 5891468; 6060080; 6132763; 6143321; 6180134; 6200598; 6214375;
6224903; 6296870; 6653455; 6680068; 6726925; 7060689; i 7070801, KOXKHWIA 3 AKNX BKIIOYEHUN 3@
AONOMOIO0 MOCUNaHHA. Y BiQHOWEHHI Miuen MaeTbCA Ha yBasi, WO OYWLLEHi CMONykKM MOXHA
cknagaTu 3rigHo 3 onucom y nateHtax CLUA NeNe 5145684 i 5091188, dAki BKMOYEHi 3a JONOMOTOK
NOCHMAaHHS.

M'aTui BapiaHT BTINEHHA HaNpPaBNEHWIA HA BUKOPUCTAHHA Oyab-Akoi i3 cnonyk 4, Rp-4 abo Sp-4 y
BUPOOHMLUTBI MeAUKAMEHTY ANs NiKkyBaHHS 6yab-AKOro CTaHy, WO € pe3ynbTaToM iHdekuil Oyab-aKkum
i3 HacTynHMX BIPYCHUX areHTiB: Bipycom renatuty C, Bipycom 3axigHoro Hiny, BipycOM >XOBTOI
NNXOMaHKW, BipyCOM AEHre, PUHOBIPYCOM, NOMNIOBIPYCOM, BipyCOM renatuty A, Bipycom aiapei BenuKoi
poratoi Xxyaobu i BipyCoM AANOHCLKOro eHuedaniry.

TepMiH "MeauKkaMeHT" 03Ha4Ya€e peyvoBUHY, BUKOPUCTOBYBAHY B pamkax crnoco®y nikyBaHHsA i/abo
npodinaktukn cyb'ekta, wo mae notpedy B UbOMY, NPUYOMY 3a3Ha4YeHa pEYOBMHA BKIMIOYAE
KOMNO3WULito, CMOMYKY, Nikapcbky GopMy i T. iH., WO MIiCTATb Oyab-sKy i3 cnonyk 4, Rp-4 abo Sp-4, ane
He oOMexyeTbca HuMKU. MaeTbca Ha yBasi BUKOpUCTaHHA Oyab-akoi i3 cnonyk 4, Rp-4 abo Sp-4 y
BUPOOHMUTBI MeauKaMeHTy Ans nikyBaHHA OyAb-sIKOrO i3 MPOTMBIPYCHUX CTaHIB, OMUCAHUX TyT,
okpemo abo B koMOIHALT i3 We oaHIel cnonykol, onucaHow TyT. MeaukameHT Bknodyae Oyab-aky 3
KOMMNO3ULiN, O po3rnagalTbCsa B paMKax YETBEPTOro BapiaHTa BTINIEHHS, ONUCAHOrO TYT, ane He
0OMEXYETLCA HUMMN.

LLlocTun BapiaHT BTINEHHS HanpaBneHui Ha cnoci® nikyBaHHA i/abo npodinakTukn cyb'ekta, Lo
Mae notpeby B LbOMY, NPUYOMY 3a3HAYEHUI CMOCIO BKNIOYAE BBEAEHHS TEPANEBTUYHO €PEKTUBHOI
KINIbKOCTi KOXHOI i3 cnonyk 4, Rp-4 abo Sp-4 cyb'ekTOBI.

MpunyckatoTb, WO cyb'ekT, Ak Mae NoTpedy B LbOMY, € Cy0'eKTOM, Y IKOro Mae Micue 0yab-saKui
CTaH, Lo € pe3ynbTaToMm iHdekuii 6yab-aKMM i3 BIpYCHUX areHTiB, ONUCaHUX TYT, SIKUIA BKMIOYMAE BipyC
renatuty C, Bipyc 3axigHoro Hiny, BipyC >XOBTOI NMXOMaHKKU, BipyC AeHre, puMHOBIpyC, MOnioBipyc,
Bipyc renatuty A, Bipyc aiapei senukoi poratoi xyaobu abo Bipyc SNOHCBLKOro eHuedanity, Bipycu
flaviviridae abo nectusipycu, abo renaumeipycu abo BIipYCHWMI areHT, L0 BUKIMKAE CUMMTOMM,
€KBiBaNeHTHi a00 NOPIBHSIHHI 3 KOXKHUM i3 NepepaxoBaHMX BULLE BipYCiB, ane He 0OMEXYETbCS HUMM.

TepmiH "cyb'ekT" 03HA4yae ccaBug, WO BKMOYAE BENUKY poraTy Xyaody, CBMHER, OBeEUb, Kypuar,
iHan4dky, 6yneona, namy, crpayca, cobak, KilloK i NiogauHy, ane He oOMeXXyBaHOr0 HUMM, NPUHOMY B
Kpawomy Bunaaky cyb'ekt € moauHoto. Maetbca Ha yBasi, Wwo cnocid nikyBaHHs cyb'ekta 3rigHo 3
OEB'ATUM BAPIiaHTOM BTIMEHHA MOXE BKMOYATM BUKOPUCTAHHA Oyab-AKOT i3 cnonyk, Wo
po3rnsiaarTbCs TYT, OKPEMO abo B KOMBIHALLT i3 LLie OAHIEl0 CNONYKOIO, OMUMCAHOLO TYT.

TepMiH "TepaneBTUYHO edEKTUBHA KIMbKICTb" TYT O3HA4Ya€ KinbKiCTb, HEOOXiAHY ANS1 3HUXKEHHSA
CUMMTOMIB 3axBOpPIOBaHHS y ocobu. [lo3y HeoOXxigHO KOpekTyBaTu 3rigHO 3 iHAMBIAyanbHUMU
BUMOTaMU Y KO>KHOMY KOHKPETHOMY BUMAAKyY. [JO3yBaHHA MOXE MIHATUCH B LUMPOKUX MEXKAX 3aNEXKHO
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Big pisHMX haKkTOpiB, HANPUKNad, TAXKKOCTI 3aXBOPIOBAHHSA, WO NignAarae nikyBaHHIO, BiKy i 3aranbHOro
CTaHy 340pPOB'A nauieHTa, iHWNX MeAMKaMEHTIB, 3a JONOMOIOI0 AKUX 34IMCHIOTL NiKyBaHHA NaujieHTa,
wnaxy i hopmm BBEAEHHS, a TakoX Bid BigdaHHa nepesaru fnikapem i Big agoceigy nikapda. Ons
nepopanbHOro BBEAEHHS WOAEHHE A03yBaHHSA MK npubnusHo 0,001 r i npudnuaHo 10 r, BKNOYaoun
BCi 3Ha4YeHHs, WO nepebyBaloTb MK UMMKM BenMuuHamu, Hanpuknaa, 0,001, 0,0025, 0,005, 0,0075,
0,01, 0,025, 0,050, 0,075, 0,1, 0,125, 0,150, 0,175, 0,2, 0,25, 0,5, 0,75,1,1,5,2,2)5, 3, 3,5, 4,45, 5,
55,6,65, 7,75, 8, 85, 9,i9,5 Hna noby noBuHHO BianoBiaatn motoTepanii i/abo komBiHOBaHIN
Tepanii. KOHKpeTHe woaeHHe A03YBaHHS 3HAX0AMTbCA B AianasoHi Mk npuénuaHo 0,01 r i npudnuaHo
1 r Ha pgoOy, BKMOYaYM BCi 3Ha4YeHHa 36inbweHHa Ha 0,01 r (To6To 10 Mr) MK HUMK, MPUHOMY
Kpalle WOoAeHHE A03YyBaHHSA 3HAX0AuTbCA MK npubnusHo 0,01 r i npubnusHo 0,8 r Ha goby, 6inbLu
kpawe mik npuénuaHo 0,01 r i npubnusHo 0,6 r Ha goly, i Hankpawe Mk npubnuaHo 0,01 r i
npnbnusHo 0,25 r Ha ao0y, KOXKHE 3 AKMX BKIOYAE BCi 3HA4YEHHA 36inblieHHss Ha 0,01 r Mk HUMMK.
3aranom nikyBaHHA NOYMHAIOTL BEMUKOK MOYATKOBOK "yAapHOK A03010" ANA WBUAKOTO 3HUXKEHHS
abo YCYHEHHSI BIpyCy, 3 HAaCTYMHUM 3HWKEHHAM [03U A0 PIiBHA, AOCTaTHLOrO Ans 3anobiraHHs
peunanBy 3axBoptoBaHHs. PaxiBelb i3 NikyBaHHA 3aXBOPIOBAHb, ONMUCAHUX TYT, 34aTHMN 6e3 3aiBux
€KCMepPUMEHTIB, NOKMagaw4vncb Ha CBOI 3HaHHA, OOCBi4 | onuc y AadHin 3asBui, BCTaHOBUTHU
TepaneBTUYHO ePEeKTUBHY KiNbKICTb CNOMYKW, ONUCAHOT TYT, ANA 3a4aHOro 3axBOPIOBAHHA i nauieHTa.

TepaneBTU4HY eDEKTUBHICTbL MOXHA BCTAHOBUTU HA OCHOBI TECTIB (PYHKUIT NEYiHKK, BKIIKOYAKOUN
piBHi Ginka, Hanpuknag, OinkiB cupoBaTku (Hanpuknag, anbOymiHy, (PaKTOpiB 3rOpTaHHA, FYXHOI
docpatasn, amiHoTpaHcdpepas (Hanpuknag, anaHiHTpaHcamiHasu, acnapTaTtTpaHcamiHasu), 5'-
Hykneosuagasu, y-rnyTamiHintpaHcnentuaasu i T. 4.), cuHtesy OinipybiHy, CMHTE3y XONneCTepuHy i
CUHTE3Y XOBYHUX KUCIIOT, ane He OOMEXYIUNCb HUMK; PYHKLT MeTaboni3aMy MediHKKU, BKIOYaun
MeTabonism BYrneBOAiB, aMiHOKUCNOT i amiaky, ane He OBOMEeXyl4yucb HUMU. SK anbTepHaTUBY
TepaneBTUYHY edeKTUBHICTb MOXHA BiacnigkosyeaTu, BumMiptooun PHK BI'C. Pesynbtatn uux TectiB
4aayTb MOXUBICTb onTUMI3auii 4o3u.

Mepwmnii  acnekT LWOCTOro BapiaHTa BTIMEHHA HanpaeneHMW Ha cCnocié nikyBaHHs i/abo
npodinaktukn cyb'ekta, WO Mae notTpeby B UbOMY, MPUUOMY 3a3HAYEHUI CNOCIO BKNIOYAE BBEAEHHS
cy6'ekTOBi TepaneBTUYHO ePEKTUBHOT KiNbKOCTI CNONYKK, NpeAcTaBneHol 6yab-akoto i3 cnonyk 4, Ry-4
abo Sp-4 i TepaneBTUYHO edEKTUBHOT KiNbKOCTI WE OAHOr0 MPOTUBIPYCHOIO areHta, npu4omy
BBE€AEHHA € ogHo4YacHUM abo anbTepHaTUBHUM. HeobxigHO po3yMiTH, L0 Yac MK anbTepHaTUBHUM
BBEAEHHSAM MOXE KONMMBATUCA B Mexax 1-24 roauH, BKMwoyaloduM Oyab-AKMi nigdianasod, LWwo
3HaxoAMTbCA MK LMMK 3HAYEHHSAMK, BKNoYatoumn 2, 3, 4, 5,6, 7,8, 9,10, 11, 12, 13, 14, 15, 16, 17,
18,19, 20, 21, 22, i 23 roguHu.

Mpuknagmn "LWe o0gHOro NPOTMBIPYCHOrO areHTa" BKMYaloTb: iHribitopu npoteasn NS3 BI'C [aus.
EP 1881001, US 2003187018, US 2005267018, WO 2003006490, WO 200364456, WO 2004094452,
WO 2005028502, WO 2005037214, WO 2005095403, WO 2007014920, WO 2007014921, WO
2007014922, WO 2007014925, WO 2007014926, WO 2007015824, WO 2008010921 i WO
2008010921]; inridiTopu NS5B BI'C [guB. US 2004229840, US 2005154056, US 2005-98125, US
20060194749, US 20060241064, US 20060293306, US 2006040890, US 2006040927, US
2006166964, US 2007275947, US 6784166, US20072759300, WO 2002057287, WO 2002057425,
WO 2003010141, WO 2003037895, WO 2003105770, WO 2004000858, WO 2004002940, WO
2004002944, WO 2004002977, WO 2004003138, WO 2004041201, WO 2004065367, WO
2004096210, WO 2005021568, WO 2005103045, WO 2005123087, WO 2006012078, WO
2006020082, WO 2006065335, WO 2006065590, WO 2006093801, WO 200702602, WO
2007039142, WO 2007039145, WO 2007076034, WO 2007088148, WO 2007092000 i
W02007095269]; iHribitopu NS4 BI'C [gus. WO 2005067900 i WO 2007070556]; iHribiTopu NSba
BIrc [ame. US 2006276511, WO 2006035061, WO 2006100310, WO 2006120251 i WO 2006120252];
aroHictu Toll-nogibHoro peuentopa [gue. WO 2007093901]; i iHwi iHribiTopn [ane. WO 2000006529,
WO 2003101993, WO 2004009020, WO 2004014313, WO 2004014852 i WO 2004035571]; i
Cronyku, onucaHi B nateHTHin 3asasui CLLUA Ne 12/053,015, noganin 21 6epesHs 2008 poky (US
2010/0016251) (3MICT SIKOT BKSOYEHMI 3a OONOMOrOKD NOCUNAaHHSA), iHTepdepoH-a, iHTepdepoH-f3,
MEMnboBaHuin iHTEpdEpPOH-a, pubaBipuH, NEBOBIPUH, BipamiauH, HWWA HYKNEO3WAHWW iHriGiTop
noniMepasu BI'C, HeHykneo3uaHwi iHribitop nonimepasm BI'C, iHriGitop npoteasu BIC, iHribGiTop
xenikasu BI'C abo iHribitop 3nutTa BI'C, ane He 06MeXKyloTbCSl HUMM.

Akwo 6yab-aky i3 cnonyk 4, Rpy-4 abo Sp-4 BBOAATb y KOMOGIHALT i3 LWe OgHMM MPOTUBIPYCHUM
areHToM, aKTUBHICTb MOxke OyTK 30inblLUeHa B NOPIBHAHHI 3 NOYATKOBOI CMOMYKOH. AKLIO NiKyBaHHS
saBnsAe cobo KoMOIHOBaHYy Tepanilo, Take BBeAEHHA Moxe OyTu ogHodacHuM abo MNoCnigoBHUM
BiQHOCHO BBeAEHHS NOXiAHUX HyKneosuay. "OaHo4yacHe BBeAEHHA" TYT, TaKMM YMHOM, BKIOYaE
BBEAEHHSA areHTiB y Toi camui 4Yac abo B pisHui yac. BeegeHHa aBox abo Ginblue areHTiB y TOW
camMnii Yac MOXKe 40CAraTtucsa 3a paxyHoK €aAMHOT KoMno3uuii, wo MicTutb Asa abo Ginblue akTUBHUX
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iHrpeaieHTiB ab0 3a paxyHOK NPakTUYHO OQHOYACHOro BBEAEHHS ABOX abo Ginblie nikapcbkux opm
i3 OAMHOYHWUM aKTUBHWUM areHTOM.

HeobxigHO pO3yMiTH, WO NOCUMAaHHA, HaBEAEHI TYT AN NiKyBaHHA, MOLUMPIOKTLCA $SIK Ha
npoinakTuky, Tak i Ha fikyBaHHSA iCHYOYMX cTaHiB. KpiMm Toro, Tepmid "nikysaHHa" iHdekuii BI'C Tyt
TakoX BKMovae nikyBaHHa abo npocdpinakTuky 3axBopioBaHHA abo CTaHy, acouiioBaHux 3 iHeKUieo
BI'C abo onocepeakoBaHux Heto, abo TX KNiHIMHUX CUMMTOMIB.

OaepxaHHs

CbOMWIA BapiaHT BTINEHHA HanpaBneHui Ha cnocid BUroTOBMNEHHS Byab-aKoT i3 cnonyk 4, Rpy-4 abo
5p-4, LLO BKIIOYAE: a) peakuito isonponinananary, A, an-LG-denindocdary, B, 2'-gesoken-2'-prop-2'-
C-meTunypugmnty, 3, i OCHOBHU, 3 METOIO OAEPKAHHA NEPLUOT CyMiLLi, SKka BKNOYaE LWOHaNMeHLIe O4WH
i3 Sp-4 i Rp-4

0
NH
r CX
LG—P=0 o N o
| HO
LG
HO “r
A B 3

ae X apnse cobolo OCHOBY, CMONy4veHy 3 kMcnoTow, n gopisHioe 0 abo 1, a LG aBnse coboto
rpyny, Wo BUXOAWUTb; b) peakuild nepLuol Cymilli i3 3axUCHOK CMONyKo, WO A03BONSE ofepxaTtu
APYry CyMmill, SKa BKJIOYAE LOHANMEHLUE OAWH i3 3axuweHoro Sp-4 i 3axuweHoro Rp-4; i ©)
HeoOOB'A3KOBUI BMMWB HA APYry CyMill LUMSXOM KpucTanisadii, xpomatorpadii abo ekcrpakuii 3
METOI oepKaHHs 4, Sp-4 abo Rp-4.

Y nepwomy acnekTi CbOMOro BapiaHTa BTINIEHHS i3onponinanaHarty € NPUCYTHIM y BUrNAAI Coni
CONSIHOT KMCIOTH, KpaLle NPakTu4HO Ge3BOAHOI.

Y ApyromMy acnekTi CbOMOro BapiaHTa BTiNEHHS OCHOBa siBnAe coboto N-meTtunimigason.

Y TpeTbOMY acnekTi CbOMOro BapiaHTa BTifIEHHS MONApPHe cnieBBigHoWweHHA A:B:3 popiBHIoE
npubnusto 1,6:1,3:1.

Y 4eTBEpPTOMY acnekTi CbOMOrO BapiaHTa BTINIEHHA 3axucHa cnonyka saBnsge cobow i-
OYyTUNAUMETUICUINXITOPUA,.

BocbMui BapiaHT BTiNEHHS HanpaBneHui Ha cnocid BUrOTOBNEHHS Sp-4 abo Rp-4, WO BKNOYaE:
a) peakuito isonponinanaHarty, A, an-LG-denindocdary, B, 2'-gesoken-2'-prop-2'-C-MeTUNYPUANHY,
3, i OCHOBMU, 3 METOIO OAEP>KAHHA MEPLLOT CYMILLi, L0 BKIOYAE LWOHANMEHLUE OAWH i3 Sp-4 | Rp-4

o)
NH
" P
LG—P=0 0 N o)
| HO
LG
HO “r
A B 3
ae X apnse cobolo OCHOBY, CMONy4veHy 3 kMcnoTow, n gopisHioe 0 abo 1, a LG aBnse coboto
rpyny, Wo BUXOAWUTb; i b) HeOoOOB'A3KOBMA BNMMB HA APYry CyMmill LUNAXOM Kpuctanisauii,

xpomaTorpadii abo ekcTpakuii 3 METOIO 04ePKaHHA oYnLEeHUx Sp-4 abo Rp-4.

Mepwnii acnekT BOCbLMOrO BapiaHTa BTINEHHA ogepXaHHs Rp-4, KpiM TOro, BKNIOYaeE OYULLEHHSA
apyroi cymiwi abo ounweHoro Rp-4 LWNAXOM po3yvMHEHHs1 abo cycneHayBaHHA Apyroi cymiwi abo
CyMiLLi ounweHoro Rp-4 y PO3YMHHUKY; 3 HACTYNMHUM HEOOOB'SI3KOBMU 3anantoBaHHAM KpPUCTaniuHuMm
Rp-4; i BHECEHHS BiANOBIAHOIO aHTUPO3YMHHUKA ANA OAEPXKaHHA KpucTaniyHoro Ry-4.

Opyruin acnekt BOCbMOTO BapiaHTa BTINEHHS oAepXaHHA Sp-4, KpiM TOro, BKMKOYAE OYMLLEHHS
Apyroi cymiwi abo ounweHoro Sp-4 wnsaxom d) posdnHEeHHs abo cycneHayBaHHA Apyroi cymiwi abo
OYMLLEHOTO Sp-4 y PO3YMHHMKY 3 HACTYMHMM 3ananioBaHHAM KpuUcTamiyHuM Sp-4 npu npubnunsHo
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KIMHaTHIin TemnepaTypi; 36ip nepwoi TBepaoi pevyoBuHW, Oinblly YacTUHY AKOT cknagae Sp-4;
PO3YMHEHHS NEpPLUOT TBEPAOI PEYOBWMHWM B PO3YMHHUKY NpU TemnepaTypi WOro neperaHsiHHg; i
OX0ONOAXKEeHHS ab0 BHECEHHS aHTUPO3UYMHHMKA ANS OAEPXKaHHA Apyrol TBepaoi pe4YOBUHMN.

TpeTiit acnekT BOCbMOTO BapiaHTa BTINEHHS OAEPKaHHA Sp-4, KpiM TOro, BKMNKOYae noganblue
OYMLLEHHS Sp-4 wnaxoM d) po3vMHEHHs abo cycneHAyBaHHA Apyroi cymiwi abo cymiwi ovnLweHoro
Sp-4 y NepLiomMy PO3YMHHUKY 3 HACTYMHWUM BHECEHHSAM aHTMPO3YMHHMKA ANA OAepKaHHA nepLuol
KOMNO3ULiT, y KM 3anUWKOBUIA PO3YUHHUK/AHTUPO3UMHHUK BUAANAIOTb AeKaHTauielo, 04epXKyoun
3anuwok; oBpobKy 3anuliKy PO34YMHOM, WO MICTUTb MNEPLMA PO3YMHHUK | AHTUPO3YMHHUK AnA
OAepKaHHA ApYyrol KOMNO3uUil, WO A03BONAE NPU 3HWKEHHI TUCKY oOAepxaTu nepwy TBepay
PEYOBUHY; PO3UYMHEHHS abo CycneHayBaHHS MepLUOT TBEPAOI PEeYOBUHM 3a AONOMOIOK APYroro
PO3YMHHUKA 3 METOK OAEPXKAHHA TPETbOT KOMMO3MLIi; BHECEHHS 3anantoBanbHUX KpucTanis Sp-4 y
TPETIO KOMMO3uLito; 36ip Apyroil TBEpAOT PEYOBUHU; PO3YMHEHHST ab0 cycneHayBaHHA Apyroi TBepaoi
PEYOBMHU B TPETbOMY PO3YMHHUKY, HEODOB'A3KOBO HArpitoMy [0 TeMnepaTtypyu MeperaHsHHA
TPETLOrO PO3YMHHUMKA, ANSA OAEPXaHHA YETBEPTOI KOMNO3uuUil i, Npu HEeoOXIAHOCTI, OXONOMAXKEHHS
YETBEPTOT KOMMO3UUil 3 METOK OAEpPXKaHHA TPETbOi TBEPAOi PEYOBUHW, LUO BKIOYAe Sp-4, AKy
36upatotb GinbTpaujeto.

Y yeTBepTOMYy acnekTi BOCbLMOroO BapiaHTa BTINEHHA oaepxaHHa Sp-4, Sp-4 niggawTb
NOAAanbLUIOMY OYULLEHHIO APYrO0 CYMILLLLIIO ab0 OUYULLEHOTO Sp-4 WNAxom d) BHECEHHS CuniKarenio B
Apyry cyMmiw abo ouMweHun Sp-4 3 HACTYNHWMM BUMNAPIOBAHHAM PO3YMHHMKA 3 METOK OAEpPXKaHHS
Cyx0i nacTu; nepemillyBaHHsl Cyxoi cycrneHsii B nepuin koMOiHaUii pO3YMHHMKA/AHTUPO3UMHHMKA 3
METOI0 oAepXKaHHsA nepLot BONOroi nacTu,; aekaHTtauii nepLot KoMBiHauji
PO3YMHHUKA/aHTUPO3YMHHMKA 3 MEPLLOT BONOroi Nactu 3 METOI0 OAepXKaHHA APYrol BONOroi nactu i
nepLioi KoMnosuuii; gogaBaHHa Apyroi KomGiHaUil po3YMHHMKA/aHTMPO3YMHHUKA A0 ApYroi BONoroi
nacTu 3 HACTYNMHUM NePEMILLYBAHHAM; AeKaHTauii apyroi KombiHaLii pO3YMHHUKA/AHTUPOIUNHHMKA i3
Apyroi BoMoroi nactu 3 METOK OJepKaHHA TPEeTbOl BOJSIOroi nactu i Apyrol  KOMNO3uuii;
HeOoOO0B'A3KOBOr0 NOBTOPEHHA €Tanie g)-h) BiZHOCHO TPETLOT BONOroi nactu abo AoAaTKOBMX BOJOTMX
nacT; BMNAPIOBAHHA PO3YMHHUKA i3 APYroi Komnosumuii i, HeoboB'sI3KOBO, 3 Oyab-aKOT A0AAaTKOBOT
KOMMO3uuii, ogepkaHoi B xodi HeoOOB'A3KOBOro ervamny i) 3 METOK OAEepXKaHHA nepLioi TBepaoi
PEYOBUHU; PO3YMHEHHS abo cycneHayBaHHSA NepLUoi TBepaOoT pEYOBMHM B PO3UMHI, WO MICTUTb TPETIN
PO3YMHHUK i, HEODOB'SI3KOBO, YETBEPTMI PO3UUHHUK, 3 METOK OAEpPXKaHHA TPEeTboi KOMMO3ULi;
HeOOO0B'A3KOBOr0 BHECEHHA 3ananioBarnbHUX KpucTanie Sp-4 y TPETIO KOMMNO3ULII0; OAep>KaHHA Apyrol
TBEPAOI PEYOBUHM, LLO BKOYAE Sp-4, i3 TPeTbOi KOMMO3uUii; i HeOBOB'A3KOBOT nepekpucTanisawii
Apyroi TBepaoi pPeYOBUHWU 3 BUKOPUCTAHHAM TPETLOr0 PO3YMHHMKA 3 METOK OAEPKAHHA TPEeTbol
TBEPAOT PEYOBMHMU, LLO BKIIOYAE Sp-4.

daxiBeLlb NOBMHEH BPaxoByBaTyu, LLO CMOSIYKM MOXHA PO3AiNATH LWNSXOM TpaguUinHOT eKCcTpakuUir,
TpaauuinHOT  Kpuctanisauii  abo  TpaguuinHux  xpomarorpadiyHux  MeToauk.  TpaauuinHi
XpomarorpadiyHi - METOAWKA  BKNIOYalOTb  XpomaTtorpadilo Ha cunikareni  (BUKOPUCTOBYIOUU,
Hanpuknag, 3-5 % Mmetanon B AXM a60 4-6 % isonponaHon y AXM) 3 METOI0 ogepKaHHS NigBULLEHUX
piBHiB 0gHOro isomepy (50-100 %) i ioro noganbwoi kpucTanisayii, ane He 0BMeXylTbCs Hew. Ak
anbTepHaTMBY MOXHa BUKOPUCTOBYBATM 0OepHeHo-a3oBy xpomatorpadito (BUKOPUCTOBYHOUM,
Hanpuknag, 1-30 % aueToHITPUMN-BOAHY pyxnuBy dasy). KpiMm Toro, cnonykM MoXKHa BUAINATM 3a
AONOMOIO0 HaAKPUTUYHOT pignHHOT xpoMatorpadii (HPX) 3 auokcmaom Byrneuio SK OCHOBHUM
PO3YMHHWUKOM | cCnupTamu, Hanpuknag MeTaHOomnoM, K mMoAudikaTopoM, Kpalle BUKOPUCTOBYIOYUU
niaxoadawy xipanbHi cepepgosuwia, Hanpuknag, Daicel Chiralpack IA. Ak anbTepHaTMBy MOXHa
3acrtocyBat xpomarorpadilo Ha MCEBAOPYXSIMBOMY LUAPi, BUKOPUCTOBYIOYM nigxoaawli XiparsbHi
cepegoBuwla, Hanpuknag, Daicel Chiralpack 1A, i cymill  pO34YMHHMKIB, Hanpuknag
rekcaH/izonponaHon, abo 0AMHOYHI PO3YMHHUKK, HANPUKNaa, eTunaueTar.

[eB'aTun BapiaHT BTiNEHHS HanNpaBNEHWA Ha CNOCIO BUroTOBNEHHA Sp-4, LLO BKIIOYAE: a) peakLito
isonponinanaxindgocdopamigaty 3 3’-O-3axuweHum abo He3axueHUM 3 | OCHOBHUM peareHToMm 3
METOI0 OJEPXKaHHA KOMMO3ULiT, LLO BKMIOYAE 3axXULLEHUI ab0 He3axMLWEHUA Sp-4.

15



UA 122959 C2

Y - OPh
3 . 0 : F|'* basic reage OCHOEHHMA PEATEHT
\HAN"ZIIRLG' - Sp-4 t  Rpd4
H o
o]

fprotected  (ZaxMWEHWA 260 HEZ3XMWEHWA)

mixture ML
diasteream  piacTepeomepie

ae isonponinanadindocdopamigar cknagaetbCs i3 CyMmilWi aiactepeoMepiB, nNpeacTaBneHux
HaCTYMHUMK CTPYKTYPaMU;

O 0
I Il
P NHA-Pr P
LG' \ La~" \ OPh
OPh -
NHAla-iPr
c c

Ae cnieeigHoLweHHA C:C' cTaHOBUTb NpubnusHo 1:1.
Y nepLiomy acnekti OCHOBHWUW peareHT ABnge coboio t-OyTunMarHinxnopua, a chniBBigHOLWEHHS
C:C' 6inbLue abo gopisHoe npudnusHo 1:1.
Y Opyromy acnekTi OCHOBHWUI peareHT ABnge cobow t-OyTunMarHinxnopug, a chiBBigHOLLEHHS
10 C:C' ctaHOoBUTb DinbLue npubnusHo 1:1.
Y TpeTbOMy acnekTi OCHOBHMI peareHT sBnde cobow t-OyTunmarHinxnopug, a cniBBigHOLWEHHS
C:C' craHoBUTb NpubnusHo 1,5:1, npubnusHo 2,3:1, npubnusHo 4:1, npubnusHo 5,7:1, npubnusHo 9:1,
npubnusHo 19:1, npubnusHo 32,3:1, npubnusHo 49:1 abo npubnusHo 99:1.
Y vyetBeptomy acnekti LG' BuOupawTb i3 2,4-guHitpodpeHokcugy, 4-HiTpodeHokemay, 2-
15 HiTpobeHoKkeuay, 2-xnop-4-HitpodyeHokeuay, 2.4-guxnopdeHokenay i neHtadropdeHokeuay,
OCHOBHUWI peareHT siBnse coboro t-6ytunmarninixnopua, a cnieeigHoweHHs C:C' craHOBUTHL Binblue
npubnusHo 1,5:1, npudnusHo 2,3:1, npubnuaHo 4:1, npubnusHo 5,7:1, npubnusHo 9:1, npubnmsHo
19:1, npuénuaHo 32,3:1, npubnusHo 49:1 abo npudnusHo 99:1.
M'aTui acnekT oaep>kaHHA Sp-4 BKIIOYAE: a) peakuito isonponinanadindgocdopamigaty (C) 3 3'-O-
20 3axuweHum abo HesaxuweHMM 3 i OCHOBHMUM pEeareHToM 3 METOK OAepXKaHHA KOMNo3uuii, Lo
BKIIOYAE 3axULLIEHUI ab0 HE3aXMLLEHUNA Sp-4

| NH o o | /&
/g [l ﬁN ' //0 o N 0

o N o /P("NHAIa-iPr — g “P—o0

Ce N y /\g
HO >\ PhO /
— zo g

25 ae Z asngae coboto 3axucHy rpyny abo atom BogHw; LG' anse coboio rpyny, WO BUXOAUTD; i b)
HeOOO0B'A3KOBOIO BMNIIMBY HA OAEPXKaHWIN 3axXULLIEHUI a00 HE3axXMLLEHUA Sp-4 LINaxoM xpomartorpadii,
eKcTpakuii abo kpucTanisadii 3 METOI OAEPXKAHHA OYMLLEHOTO 3axXULLIEHOr0 abo He3axuLeHoro Sp-4.
Y nigBapianTi BTineHHa LG' asnse coboto Tosunat, kamdopcynbdoHaTt abo apunokeus, 3amilleHun
LOHaWMEHLUE OJHIE0 ENEeKTPOHOaKUEeNnToOPHOK rpynoto; binbw kpawe, LG' subupawtb i3 2,4-

30 AuHiTpodeHokeuay, 4-HiTpodpeHokeuay, 2-HiTpodpeHokeuay, 2-xnop-4-HirpodpeHokcuay, 2,4-
anxnopdeHokeugy abo nedHtadrTopdeHokcnay. B iHWOMY nigBapiaHTi BTINEHHS, AKWO Sp-4 €
3axuuleHum, T06T0 Z He € aTOMOM BOAHIK, CMnoci® 3rigHO 3 AeB'ssTUM BapiaHTOM BTINEHHS
HanpaeneHW, KPiM TOrO, HA BUAAMNEHHS 3aXMCHOT TPYMK i3 3axuLEHOro Sp-4. B iHWoMy nigBapiaHTi
BTIMEHHA peakuitdo 34IACHIOITE Y NOMSAPHOMY anpOTOHHOMY  PO3YWMHHUKY, Hanpuknag, B

35  TeTparigpodypati abo B iHLIOMY eipHOMY PO3YMHHKKY, OKpeMO abo B KOMOBIHaUIT 0aWH 3 ogHuM, abo
3 C2-C7 HITPUNOM, Hanpuknaz, aLeToHITPUIoM.
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Cnocib 3rigHO 3 AEB'ATUM BapiaHTOM BTINEHHS, KpiM Toro, Bknoyae 1) peakdito (LGYP(OWLG)2, ae
LG, HesanexHo Big LG', sBnse cobow rpyny, wWo Buxogutb, 3 (i) isonponinanaHatom i nepLuoio
OocHOBOKO 3 mMeTow  oaepkaHHs  (LG)P(ONLG)(NHAla-'Pr), 3  HacTymHOKW  peakuieto
(LGYP(O)(LG)(NHAIa-'Pr) 3 cheHOnOM i APYroto OCHOBOKO 3 METOK OJepXKaHHs CyMiLi, Wwo Bkniovae C
i C', (i) cdeHonom i nepwow ocHoBOW 3 MeTow ogepxaHHa (LG)P(O)(LG)(OPh), 3 HacTynmHOW
peakuieto (LG"YP(O)}LG)(OPh) 3 isonponinanaHatoM i Apyrold OCHOBOIO 3 METOK OAEepPXKaHHA CyMiLLi,
wo Bknovae C i C' abo (i) o6'egHaHMmm izonponinanaHaTtoM, PEHOMNOM i LOHAWMEHLLE OAHIE
OCHOBOIO 3 METOI0 ofepaHHS cymilli, wo Bkniodyae C i C'; abo 2) peakuito (PhO)P(O)LG)2, ae LG
sABNsAe cobolo rpyny, WO BUXOAUTb, 3 (i) isonponinanaHaToM i NePLUOKD OCHOBOK 3 METOHO OJepKaHHS
(PhO)P(O)}LG)NHAIa-Pr), 3 HactynHow peakuieto (PhO)P(O)(LGYNHAIa-Pr) 3 nonepeaHukom
BiaxigHoi rpynu (LG'H) i Apyroto 0CHOBOI 3 METOIO odepKaHHA Cymiuli, wo Bknoyae C i C'

o o)
I I
Sl i P..
LG'/ \ NHAla-iPr LG'/ \ OPh
OPh ;
NHAla-iPr
o] c'

i BNNMBY Ha CyMill LLUNSIXOM XpomaTorpadii abo kpuctanidauii cymiwli 3 meTow ogep»kaHHs C. B
acnekTi AeB'ATOro BapiaHTa BTINEHHA isonponinanaHaTt € NPUCYTHIM Y BUINSAI COMi CONSHOT KUCNOTH,
KpaLlle npakTu4yHo 6e3BOAHOI.

Hecatunin BapiaHT BTINEHHA HanpaBneHW Ha Cnocid BUroToBNeHHA Rp-4, WO BKMOYAE: a) peakuilo
isonponinanadingocdopamigaty 3 3'-O-3axuweHnm abo HesaxuweHuM 3 i OCHOBHUM pEareHTom 3
METOIO OJEP>KAHHS KOMMNO3ULIT, LLO BKINIOYaE 3axuLUeHn abo HesdaxulleHuin Rp-4

Y : OFh
3 . 0 : F|'* hasic reage OcH_D_BHHH REareHT
\HAH/H‘NLG- - Sp-4 * Rpd
0 d (ZaAMMILEHMA afio

o (protecte HESSEHILEHHMAY

mixture Cymi
digstereom  njacTepeomepie

ae isonponinananindocdopamigar cknagaetbca i3 cymiwi AgiactepeomMepis, npeacTtaBneHUX
HaCTYMHUMK CTPYKTYPaMU;

O 0
I Il
P NHA-Pr P
LG' \ La~" \ OPh
OPh -
NHAla-iPr
c c

Ae cnieeigHoLwweHHA C'":C cTaHoBUTb NpubnusHo 1:1.

Y nepLiomy acnekti OCHOBHWUW peareHT ABnge coboio t-OyTunMarHinxnopuz, a chiBBigHOLWEHHS
C'".C GinbLue abo gopisHoe npudnusHo 1:1.

Y Opyromy acnekTi OCHOBHWUI peareHT ABnge cobow t-OyTunMarHinxnopug, a chiBBigHOLLEHHS
C'".C craHoBuTb Ginblie npubnusHo 1:1.

Y TpeTbOMy acnekTi OCHOBHMI peareHT siBnde cobow t-OyTunmarHinxnopua, a chniBBigHOLWEHHS
C"C 6inbwe npubnusHo 1,5:1, npubnusHo 2,3:1, npubnusHo 4:1, npubnusHo 5,7:1, npudnusHo 9:1,
npubnusHo 19:1, npubnusHo 32,3:1, npubnusHo 49:1 abo npubnusHo 99:1.

Y vetBepTomy acnekti LG' aBnse coboto p-HITpodeHoKeua, OCHOBHUI peareHT asnse coboto t-
GyTunmMmardinxnopua, a cnieigHoweHHa C':C 6inbwe npubnusnHo 1,5:1, npubnusHo 2,3:1, npubnumaHo
4:1, npubnusHo 5,7:1, npubnusHo 9:1, npudnuaHo 19:1, npubnusHo 32,3:1, npubnusHo 49:1 abo
npubnusHo 99:1.

M'atun acnekt oaepxaHHa Rp-4 BKkNioyae: a) peakuito isonponinanatindgocdopamigaty (C") 3 3'-
O-3axuieHMm abo HesaxueHWM 3 i OCHOBHUM pEareHToM 3 METOK OAEPXKaHHA KOMMO3WUil, Wwo
BKIOUae 3axuweHnii abo HesaxuweHnin Rp-4
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ae Z asngae coboto 3axucHy rpyny abo atom BogHw; LG' anse coboio rpyny, WO BUXOAWTD; i b)
HeOoOO0B'A3KOBOro BNMMBY HA OAEMKaHUN 3axuLleHnin abo HesaxuweHunin Rp-4 wnsaxom xpoMarorpadii,
eKCcTpakUil abo KpucTanisauii 3 METOIO OepPKAaHHA OYULLEHOrO 3axuweHoro abo HesaxuweHoro Rp-4.
Y nigBapianTi BTineHHa LG' asnse coboto Tosunat, kamdopceynbdoHat abo apunokcua, samiweHui
LOHaWMEHLUE OHIE0 EeNeKTPOHOaKUenTopHOW rpynoto; Oinbw kpawe, LG' sBubupawTb i3 p-
HiTpodbeHokenay, 2,4-anHiTpodeHokenay i neHtadptopdeHokenmay. B iHWOMY nigBapiaHTi BTiNEHHS,
AKkwo Rp-4 € saxuweHum, To6T0 Z He € aTOMOM BOAHIO, CMOCIO 3rigHO 3 AEB'ATUM BapiaHTOM BTINEHHS
HanpaBNeHUn, KpiM TOro, Ha BUAANEHHS 3axXMCHOT rpynu i3 3axuweHoro Rp-4. B iHWOMY nigBapiaHTi
BTIMEHHA peakuitdo 34IACHIOITE Y NOMSAPHOMY anpOTOHHOMY  PO3YWMHHUKY, Hanpuknag, B
TeTparigpodypani abo B iHLWOMY e(ipHOMY PO3YMHHUKY, OKpeMO abo B KomOBiHauii oaguH 3 ogHUM, abo
3 C2-C7 HITPUNOM, Hanpuknaz, aLeToHITPUIoM.

Cnocib 3rigHO 3 4ecAaTUM BapiaHTOM BTINEHHSA, KpiMm Toro, Bkmtovae 1) peakuito (LGYP(ONLG)2, ae
LG, HesanexHo Big LG', sBnse cobow rpyny, wWo Buxogutb, 3 (i) isonponinanaHatom i nepLuoio
OocHOBOWO 3  MeTolo  ogepxaHHa  (LG)P(O)LG)(NHAIa-Pr), 3 HacTynHow  peakujeto
(LGYP(O)(LG)(NHAIa-'Pr) 3 cheHOnOM i APYroto OCHOBOKO 3 METOK OJepXKaHHs CyMiLi, Wwo Bkniovae C
i C' (i) cdbeHONOM i nepLUol0 OCHOBOK 3 MeTow ogepxanHsa (LG'YP(O)LG)OPh), 3 HacTymHOW
peakuieto (LG"YP(O)}LG)(OPh) 3 isonponinanaHatoM i Apyrold OCHOBOIO 3 METOK OAEPKAHHA CyMILLi,
wo Bknovae C i C' abo (i) o6'egHaHMmm izonponinanaHaTtoM, PEHOMNOM i LOHAWMEHLLE OAHIE
OCHOBOIO 3 METOI0 OAep»KaHHA cymiuli, wo Bknovae C i C; abo 2) peakuito (PhO)P(O)(LG)2, oe LG,
HesanexxHo Big LG, asnde coboio rpyny, Wo BUXoauTb, 3 (i) isonponinanaHartoM i NEPLUOD OCHOBOKO 3
meTo ogepkanHsa (PhO)P(O)LG)(NHAla-'Pr), 3 HacTtynHot peakuieto (PhO)P(O)(LGYNHAIla-Pr) 3
nonepeaHWMKOM BigXigHOT rpynu, i 4pyrolo OCHOBOK 3 METOIO OAepKaHHA CyMiLdi, wo Bkntodae C i C',

O 0
I Il
P NHA-Pr P
LG' \ La~" \ OPh
OPh -
NHAla-iPr
c c

i BNNMBY Ha CyMiLl UNAXOoM Xpomatorpadii abo kpuctanidauii cymiwi 3 MeToto ogepxkaHua C'. B
acnekTi AeB'ATOro BapiaHTa BTINEHHA isonponinanaHaTt € NPUCYTHIM Y BUINSAI COMi CONSHOT KUCNOTH,
KpaLlle npakTuyiHo 6e3BOAHOI.

OanHagUATMI BapiaHT BTINEHHS HanpaBMNeHMA Ha KOMMNO3WLiD, oAepmkaHy B xodi crnocoly,
3ragaHoro B CbOMOMY BapiaHTi BTifIEHHS, BOCbMOMY BapiaHTi BTiNEHHA, AeB'ATOMY BapiaHTi BTiNeHHS
abo gecaToMy BapiaHTI BTIMEHHSA, a TAKoX Y iX BiANOBIAHMX acnekTax. ACNEKT 0AMHAAUATOrO BapiaHTa
BTiNNEHHA HanpaBNeHUn Ha KOMMO3WLilo, ogepXaHy 3rigHO 3 OQHUM i3 BapiaHTIB BTiNIEHHA, HaBeAEHUX
HWKIe AK npuknag. OaepxaHa B Takui Cnocié  komnosuuia mMoxe OyTu  KpuCTanivHolo,
kpuctanonoaibHotw, amopdHoto abo ABnsATM coBot0 KOMBIHALI 3a3Ha4YEHOro.

[BaHaauATuiA BapiaHT BTiINEHHSA HanpasneHuin Ha cnonyky 3
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ae Z asnge coboto 3axucHy rpyny abo atom BOAHIO, NpuaaTtHi ans ogep>kaHHa Rp-4 abo Sp-4.
Mepwmii acnekT ABaHAAUATOrO BapiaHTa BTIMEHHA BMOMPAOTb i3 CMONYKW, WO MAae HAaCTYMHy

CTPYKTYPY
(o)
(\f
o N NH
HO /\g \”/
- o)
Z0 “F

3
3a: Z=-C(O)CH2CH2C(O)CHs
3b: Z=-C(O)OCH2Ph
3c: Z=-Si(Me)2'Bu
3d: Z=-Si('Pr)20Si(Pr)=0OH.
TpuHaaUSATMIA BapiaHT BTIMEHHA HanpaBnNeHWi Ha cnonyky, i cinb, rigpar, conbBaT abo ix
KOMOiHAL0, NnpeACTaBIeHi HACTYNHUMM CTPYKTYpPaMM

o o)
I I
tery i P-.,
OPh ;
NHAla-iPr
C c

ae LG' asnse coboio rpyny, Wo BUXOAUTb, NpUAaTHY Ana ogepxaHHs Rp-4 abo Sp-4.

Y nepwomy acnekti TpuHagudatoro BapiaHta BTineHHs LG' saBnae  cobow  To3unar,
kamdpopcynboHat, apunokcua  abo  apunokcua,  3amilleHun LOHaNMeHLIe  OAHielo
€NEKTPOHOAKLIENTOPHOIO IPYNolo.

Y ApyroMy acnekTi TpMHaguaToro BapianTa BTineHHs LG' Bubupaltots i3 2,4-guHiTpodeHokeunay, 4-
HiTpobeHoKeuay, 2-HiTpodheHokeuay, 2-xnop-4-HitpodpeHokeuay, 2,4-guxnopdeHokcnay abo
neHtadTopdeHoKkcuay.

Y TpeTbOMy acnekTi TpuHagudaToro BapiaHta BTineHHa LG' asnde coborw nentadTopdeHokena
abo 4-HiTpochbeHokena.

YeTBepTUI acnekT TPMHAZUATOrO BapiaHTa BTiNEHHA HanpaeneHur Ha cnonyky C, npuyomy LG
saBnsae coboto 2,4-auHitpoheHokena, 4-HirpodpeHokena, 2-HirpopeHokeua, 2-xnop-4-HirpodeHokeua,
2. 4-auxnopdeHokcna abo neHtadbTopdeHOKCHA.

M'aTui acnekT TPMHaAAUATOro BapiaHTa BTINEHHS HanpasneHun Ha cnonyky C, npudomy LG' Asnse
coboto 4-HiTpohbeHokena abo neHTadpTopdeHokeua.

LLocTuin acnekT TPpMHaZUATOrO BapiaHTa BTINIEHHA HanpaeneHun Ha cnonyky C, npudomy LG'
saBnse coboto 4-HiTpodhbeHokeua.

CbOMMI acnekT TPUHAAUATOrO BapiaHTa BTINEHHA HanpaBneHWin Ha KpuctaniyHy crnonyky C,
npudomy LG' asBnsie cob010 4-HiTpodeHokena,.

BocbMui acnekt TpMHaZUSATOrO BapiaHTa BTINEHHA HanpasneHun Ha cnonyky C, npuyomy LG
sBnsAe coboto neHTadTopdheHoKeua.

[eB'aTuii acnekt TPUHAAUATOrO BapiaHTa BTIMIEHHA HanpaBneHWn Ha KpucTanidHy cnonyky C,
npudomMy LG' sBnsie coboto neHtadTopdeHokena,.

YoTupHaausTuMin BapiaHT BTINEHHA HanpaBneHW Ha crnocib oaepKaHHsl CMOMyKW, NPeacT aBneHol
CTPYKTYPHOIO DOPMYOI0
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KpucTanizauito Cnonyku ia KoMno3uuii, Wwo Bknovae

a) nepLly KOMNo3uuiio;

b) Apyruii nonepeaHuk BiaXiaAHOT rpynu;

C) HEHYKNeOodinbHY OCHOBY; i

d) pigky KOMNO3uLito;

e nepuLia KoMNo3uuis MiCTUTL CNONYKY i Ti BiANOBIAHWI diacTepeomep BiAHOCHO P.

Y nepLioMy acnekTti YOTUPHAAUATOro BapiaHTa BTINEHHA MOSSiPHA KiNbKICTb CNONYKW | MonsipHa
KiNbKiCTb 1i giactepeomepa BigHOCHO P € ogHakoBuMM abo BiAgpi3HAIOTLCS OAHA Big OAHOT.

Y Apyromy acnekTi YOTUPHAAUATOrO BapiaHTa BTINEHHS MOMNAPHA KiMbKiCTb Cnonyku Oinblue
MOTAPHOT KiNnbKOCTI i BiANOBIiAHOTO AiactepeomMepa BigHOCHO P abo HaBnaku.

Y TpeTbOMy acnekTi YOTUPHAAUATOro BapiaHTa BTINEHHS nonepeaHuK Apyroi BigxigHol rpynu,
Bubupatoth i3 2,4-auHitpodeHony, 4-HitpodeHony, 2-HitpodeHony, 2-xnop-4-HitpoceHony, 2.4-
anxnopdeHony abo neHtadpropdeHony.

Y 4yeTBEpTOMY acnekTi YOTMpHAguUAaToro BapiaHta BTineHHa LG' sasBnse  cobowo
neHtadropdpeHokena. Y nepliomMy nigacnekti nonepeaHuk Apyroi BiaxiaHOT rpynu, sBnse cobowo
neHtadyTopdeHon. Y ApyroMy nigacnekTi KinbKicTb neHTapTopdeHony 3HaxoauMTbCca B AianasoHi Big
npnbnusHo 0,01 MmonApHoro ekeiBaneHTa Ao npubnuaHo 10 ekBiBaneHTIB MONSIPHOT KiNbKOCTI CMOMYKM
i Tl giacTepeomepy BIiAHOCHO P, i BKNYae BCi 3HAYEHHS €KBIBaneHTIB, LU0 3HAXOAATLCA B LbOMY
dianasoHi. Y TpeTbOMY nigacnekTi KinbkicTb neHTadTopdeHony 3HaxoautbCa B AianasoHi Big
npubnusHo 0,1 ekBiBaneHTa A0 NpubnusHo 1 ekBiBaneHTIB MOMSIPHOT KiNMbKOCTi CNOMyKW i i
diactepeomepy BiAHOCHO P i BkNiovae BCi 3HAYEHHA €KBiBaneHTIB, L0 3HaxX0AATbLCA B LbOMY
pianasoHi.

Y n'atoMy acnekTi 4OTMPHAAUATOrO BapiaHTa BTINEHHs KpucTanisaudia BiabyeBaeTbca npu
TeMnepaTypi B AianasoHi Big npubnusHo -10 °C go npubnusHo +40 °C i Bcix Temnepatypax, wWo
3HAX0AATLCA B LbOMY Aiana3oHi. Y nepwomMy nigacnekTi kpucranisauisi BiabyBaeTbca npubnusHo npu
KiMHaTHin TemnepaTypi.

Y WOCTOMY acnekTi YOTMPHAALUATOro BapiaHTa BTINEHHS HEHYKNeodinbHy OCHOBY BUOMpPAIOTDL i3
kapboHaTy kanio, kapboHaTy uesilo, AiisonponinamiHy, AgiisonponineTunamiHy, TPUETUNAMIHY,
XiHykneauHy, HadTanid-1,8-giamidy, 2,2,6,6-teTpameTunninepunaunny, 1,8-giazabiunknoyHaeLb-7-eHy,
4-gumeTunamidonipuguny, nipuaunHy, 2,6-ai-Cie-ankinnipuaundy, 2,4,6-t1pu-Cqs-ankinnipuauHy i ix
cymiwen. Y nepwomMy nigacnekri HeHykneocdinbHa OCHoBa sBNse coboto TpuetunamiH abo 1,8-
JdiazabiumknoyHaeub-7-eH. Y ApyroMy nigacnekti HeHykneodyinbHa ocHoBa sBnae coboro
TpUeTUnamiH.

Y CbOMOMY acnekTi YOoTUPHagUATOro BapiaHTa BTINEHHA HEHyKneodinbHa OCHOBA MPUCYTHSA B
KiNbKOCTi, WO 3MIiHIOETbCA B Aiana3oHi Biga npubnusHo 0,01 ekeiBaneHTiB ao npubnusHo 10
ekBiBaneHTiB (i BCiX 3Ha4yeHb €KBiBaneHTiB, WO 3HaxXOAATbCHA B LbOMY AianasoHi) y MOPIBHAHHI i3
3aranbHOK MONAPHOK KINbKICTIO crnonyku i 11 giactepeomepy BigHOCHO P. Y nepuwomy nigacnekTi
HeHykneodinbHa OCHOBA NPUCYTHA B KINbKOCTI, WO 3MIHIOETbCA B Aianas3oHi Big npubnusHo 0,1
eKkBiBaneHTiB 40 Npubnu3Ho 1 ekBiBaneHTiB (i BCIX 3HAY€Hb E€KBIBANEHTIB, LLO 3HAXOAATLCHA B LIbOMY
AianasoHi) y NOPIiBHAHHI i3 3aranbHO MOMNAPHOIO KiNbKICTIO CNONYKK i iT giacTepeomepy BIQHOCHO P.

Y BOCbMOMY acnekTi 4YOTMPHAAUATOrO BapiaHTa BTIMIEHHS PO3YMHHICTL CNOMYKM B piakKin
KOMMO3MLii MEHLLIE PO3YMHHOCTI ii BiANOBIgHOro AiactepeomMepy BiaHOCHO P abo HaBnaku.

Y neB'aToMy acnekTi YHOTUPHAAUATOro BapiaHTa BTINEHHA pigka KOMNO3ULis MICTUTb LLIOHaWMEHLUE
OAWH KOMMNOHEHT i3 PO3YMHHMKA | aHTUPO3YMHHKKA. Y NepLUOMY MigacnekTi piaka KoMNo3uLia BKMYae
LoHanMmeHLwe oaHy cnonyky i3 C1-Cs cnupty, C2-Cs npocToro edipy, Cs-C7 keToHy, C3-C7 cknagHoro
edipy, C1-C2 xnopsyrneuio, Co-C7 Hitpuny, Cs-Ci2 HacuyeHoro ByrnesogHo i Cs-Ci2 apomMaTuyHOro
BYIMEBOAHIO. Y ApyroMy nigacnekTi pigka KOMMO3uLis BKMOYaE LIOHaMeHwWwe oaHy cnonyky 3 Co-Cs
npoctoro eqipy, Cs-Cz cknagHoro edipy, Cs-Ci2 HacuueHoro ByrneBogHio i Ce-Ci2 apomMaTUyHOro
BYINEBOAHIO. Y TPETbOMY NigacnekTi pigka KOMMNO3uUia BKNOYAE WOHaNMeEHLLE O4HY cnonyky i3 C2-Cs
npoctoro edipy, Cs-C7 cknagHoro edpipy n Cs-C12 HACMYEHOro BYrMeBOAHIO. Y YETBEPTOMY MidacnekTi
pigka KOMNo3uuis MICTUTb LLUOHANMEHLLE OAHY CMONyKy 3 eTunauetarty, t-Oytunmetrnnosoro edipy i
rekcaty. Y n'atoMy nigacnekTi pigka KOMNo3uuia MiCTUTb eTunaueTar i rekcaH. Y WocToMy nigacnekTi
pigka KoMno3uuis mMicTutb t-6yTunMmeTunoBuii eddip i rekcax.
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Y necatomMy acnekTi YOTUPHaAAUATOro BapiaHTa BTINEHHA KiNbKICTb PiAKoT KOMNO3UUii 3HaxoauTbes
B AianasoHi Big npudnusHo 1 mn go npubnusHo 10 mn Ha rpam MNepLoi KOMNO3uLii i BKMOYae BCi
3Ha4YeHHA MA/T, WO 3HaxXoAATLCSA B LbOMY AianasoHi.

OanHaguaTMii acnektT YOTUPHAAUATOrO BapiaHTa BTIFIEHHSA, KpPiM TOro, BKMIOYAe BHECEHHSA
KpUCTaniyHoi cnonyku B Komnoauudito. lMepwnidi nigacnekt, KpiM TOro, BKMOYAE BHECEHHA Bifg
npubnusHo 0,1 go npubnusHo 1 mac. % kpuctanidHoi crnonyku (i BCiX 3Ha4YeHb Mmac. %, wWo
3Haxo4ATbCA B LUbOMY AianasoHi) y neply KOMMNO3uLito.

[BaHaauaTun acnekT YOTUPHAAUATOrO BapiaHTa BTINEHHS, KpPiM TOro, BKNoYae

a) peakuito PhOP(O)(LG)z i iPr-Ala-NHz2-HCI B npucyTHOCTI nepLuoi OCHOBU 3 METOI0 OAepXKaHHs
(PhO)P(O}LG)(NHAIa-Pr);

b) peakuito (Pho)P(O}LG)YNHAIla-Pr) 3 nonepeaHukoMm nepuwoi BiaxiaHoi rpynu (LG'H), y
NPUCYTHOCTI APYroi OCHOBK 3 METOIO OAEPXKAHHA KOMMO3uMUiT, WO BKIOYMAE CNONYKY i i diactepeomep
BiAHOCHO P;

ae LG i LG', He3ane)xHO OaWH BiA OHOrO, ABNAOTbL COOO0I0 rpynu, WO BUXOASTb, A€ NonepeaHuk
nepLuoT BiaXigHOT rpynu, i nonepeaHuKk Apyroi BiaxiaHOT rpynu, oaHakosi abo Bigpi3HAKTLCS OAWH Bia
O[HOrO; i

[e rnepLua OCHOBA i Apyra OCHOBAa € 0aHaKoBMMKU abo BiAPI3HAIOTbLCA 0AHA Big 04HOT.

M'aTHaguAaTUIA BapiaHT BTIMEHHS HanpasneHWn Ha cnocid odep>kaHHa KpucTaniyHoro (S8)-
isonponin-2-(((8)-(nepdtopdeHokcn)(dbeHokcn)pochopunamiHo)nponaHoaTy, WO Mae HacCTyMHy

CTPYKTYPY,
F
F F
0
!:! O\(
F o~ !3 N
H o}
F
LLIO BKIIOYAE:

KpucTanisauito (S)-isonponin-2-(((S)-(nepdropdernoken)(peHoken)dpocdoprun)amiHo)nponaHoaTy
i3 Apyroi KOMMNO3uLii, Wo BKMNoYae

a) nepLly KOMNo3uuiio;

b) neHtacpTopdeHon;

C) HEHYKNeOodinbHY OCHOBY; i

d) pigky KOMNO3uLito;

ae apyra KOMMO3uLisi BKIIHOYaE (S)-isonponin-2-(((S)-
(nepdbTopdeHoken)(heHokeun)pocdopun)amiHo)nponaHoar i (S)-isonponin-2-(((R)-
(nepcTopdheHoken)(heHokcn)pocdopun)amiHo)nponaHoar.

Y nepwomy acnekTi N'ATHaAUATOre BapiaHTa BTIMEHHA MONAPHAa KinbkicTb (S)-isonponin-2-(((S)-
(nepdropdeHoken)(peHokcn)pocdopun)amiHo)nponanoaty i mMonapHa Kinekictb (S)-isonponin-2-
(((R)-(nepdTopdeHoken)(heHokemn) pocdopumyamiHo)nponaHoaTy € 04HaKoBMMM abo BigpisHAIOTLCS.

Y OpyroMmy acnekti N'ATHaguUATOro BapiaHTa BTIMEHHA MonspHa KinekicTb (S)-isonponin-2-(((S)-
(nepdropdeHoken)(peHokcn)pocdopun)amiHo)nponanoaty  Oinblie  MONAPHOT  KinbkocTi  (S)-
isonponin-2-(((R)-(nepdTopdeHokcu)(heHokeu)dhocdopun)amiHo)nponaHoaTy.

Y TpeTbOMy acnekTi N'ATHaAUATOro BapiaHTa BTIfIEHHS KiNbKiCTb neHTadgpTopdeHony sHaxoanTbeA
B AianasoHi Big npubnusHo 0,01 ekeiBaneHTiB A0 npubnusHo 10 eksiBaneHTiB (i BCIX 3HA4YeHb
€KBIBamneHTIB, LLO 3HAX0AATHCA B LIbOMY Aiana3oHi) y NOPIBHAHHI 3 MOMAPHOIO KINbKICTIO (S)-izonponin-
2-(((8)-(nepdTopdeHoken)(hbeHokcn)pocdopunm)amiHo)nponaHoaty i (S)-isonponin-2-(((R)-
(nepchTophbeHoken)(hbeHoken)dpocdopunamiHo)nponaHoaty. Y nepwomy nigacnekri  KinbKicTb
neHtadropdeHony 3HaxoauTbCA B AianasoHi Big npubnusHo 0,1 ekBiBaneHta A0 npubnuMsHo 1
ekBiBaneHTta (i BCiX 3Ha4YeHb €KBIBaneHTiB, LU0 3HaXo4ATbLCA B LbOMY JianasoHi) B MOPIBHSAHHI 3
MOJIAPHOIO KiNbKICTIO (S)-isonponin-2-(((S)-
(nepdbTopdpeHoken)(heHokeu)pocdopun)amiHo)nponaHoarty i (S)-isonponin-2-(((R)-
(nepcpTopdheHoken) (heHokcn)dbocdopunamiHo)nponaHoary.

Y uJeTBEepTOMY acnekTi N'ATHAAUATOro BapiaHTa BTINEHHA KpucTanisauis BiabyBaeTbcsi npu
TeMnepaTypi B AianasoHi Big npubnusHo -10 °C go npubnusHo +40 °C i Bcix Temnepatypax, wWo
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3HAXO0AATLCA B LbOMY AianasoHi. Y nepLiomy nigacnekTi kpuctanizauia BigdyBaeTbcs NpubnmMsHo npu
KiMHaTHin TemnepaTypi.

Y n'atoMmy acnekTti N'ATHAAUSATOro BapiaHTa BTINEHHS HeHykneodinbHy OCHOBY BMOMpAIOTHL i3
kapboHaTy kanio, kapboHaTy uesilo, Aiisonponinamidy, AaiisonponineTunamMiHy, TpUETUNaMiHy,
XiHykneauHy, HadTanid-1,8-giamidy, 2,2,6,6-teTpameTunninepunaunny, 1,8-giazabiunknoyHaeLb-7-eHy,
4-gumeTunamidonipuguny, nipuaunHy, 2,6-ai-Cie-ankinnipuaundy, 2,4,6-t1pu-Cqs-ankinnipuauHy i ix
cymiwen. Y nepwomMy nigacnekri HeHykneocdinbHa OCHoBa sBnse cobow TpuetunamiH abo 1,8-
JdiazabiumknoyHaeub-7-eH. Y OpyroMy nigacnekti HeHykneoddinbHa OCHOBa sBnae coboro
TpUeTUnamiH.

Y LWOCTOMY acnekTi M'ATHaguAToro BapiaHTa BTINEHHS HeHykneodinbHa OCHOBA MPUCYTHA B
KinbkocTi Big npubnuaHo 0,1 go npubnusHo 1 ekBiBaneHTa (i BCIX 3Ha4YeHb EKBiBanNeHTIB, WO
3HaXOAATLCA B LbOMY Jiana3oHi) y MOPIBHAHHI i3 3aranbHOK MOMAPHOK KiNbKIiCTO (S)-isonponin-2-
(((S)-(nepdTopdeHoken) (cheHokcu)dbochopun)amiHo)nponaHoaty i (S)-isonponin-2-(((R)-
(nepcpTopdheHoken) (heHokcn)dbocdopunamiHo)nponaHoary.

Y CbOMOMY acnekTi N'ATHaJUATOro BapiaHTa BTIMEHHS PO34YMHHICTL (S)-isonponin-2-(((S)-
(nepchTophbeHoken)(dheHoken)pocdopunamiHo)NponaHoaTy B Piakin KOMNO3uULii MeHLEe PO3YUHHOCTI
(S)-isonponin 2-(((R)-(nepdTopdeHokcn)(heHoken)docdoprn)amiHo)nponaHoary.

Y BOCbMOMY acnekTi N'aTHaAUATOro BapiaHTa BTINEHHSA pigka KOMMo3uuis MICTUTb LLUOHaWMEHLUe
OAWH KOMMNOHEHT i3 PO3YMHHUKA | aHTUPO3YMHHMKA. Y NepLLIOMY MigacnekTi piaka KoMNo3uuis Bknw4vae
LwoHanmeHwe oaHy cnonyky 3 C1-Cs cnupty, C2-Cs npoctoro edipy, Cs-C7 keToHy, C3-C7 cknaaHoro
edipy, C+-C2 xnopsyrneuto, C2-C7 HiTpuny, Cs-Ci2 HacuyeHoro ByrneBoaHio i Ce-C12 apomaTuyHoro
BYIMEBOAHIO. Y ApyroMy nigacnekTi pigka KOMMO3uLis BKMOYaE WOoHaNMeHLe oaHy crnonyky 3 Co-Cs
npoctoro eqipy, Cs-Cz cknagHoro edipy, Cs-Ci2 HacuueHoro ByrneBogHio i Ce-Ci2 apomMaTUyHOro
BYIMEBOAHIO. Y TPETbOMY MiJACNEKTi piaka KOMMO3MULiS BKITIOYAE LWOHANMEHLLE 0aHY crnonyky 3 C2-Cs
npoctoro edipy, C3-C7 cknagHoro edipy i Cs-Ci2 HACMYEHOTO BYIMEBOAHIO. Y YETBEPTOMY MigacnekTi
pigka KOMNo3uuis MICTUTb LLUOHANMEHLLE OAHY CMONyKy 3 eTunauertarty, t-Oytunmetrnnosoro edipy i
rekcaty. Y n'atoMy nigacnekTi pigka KOMNo3uuia MiCTUTb eTunaueTar i rekcaH. Y WocToMy nigacnekTi
pigka KoMno3uuis mMicTutb t-6yTunMmeTunoBuii eddip i rekcax.

Y nes'atoMy acnekTi N'aTHaguUATOro BapiaHTa BTiNEHHA KiNbKICTb PigKoT KOMNO3ULiT 3HAaX0AUTLCA B
fdianasoHi Big npubnuaHo 1 mn go npubnusHo 10 Mn Ha rpam nepLuoi komno3uuii (i BKNOYae BCi
3Ha4YeHHA MN/T, WO 3HAXOAATLCA B LibOMY AianasoHi).

Hecatun acnekT N'ATHagUATOrO BapiaHTa BTIMEHHS, KPiM TOrO, BKNOYAE BHECEHHA KPUCTamiYHOro
(S)-isonponin-2-(((S)-(nepdTopdeHoken) (dheHokeun)dhocdopun)amiHo)nponaHoary B apyry
KOMMNO3ULLito.

OanHaguaTMin acnekT M'ATHAAUATOro BapiaHTa BTIMEHHS, KpiM TOro, BKMOYae BHECEHHS Bif
npnbnusHo 0,1 ao npubnusHo 1 mac. % (i BCix 3Ha4YeHb Mac. %, Wo nepebyBatoTb y LUbOMY Aiana3oHi)
KpucTaniyHoro (S)-isonponin-2-(((S)-(nepdTopdeHokcn)(beHoken) hocdopun)aMiHo)nponaHoaTty
BIAHOCHO saranbHoil Macwu (S)-isonponin-2-(((S)-
(nepcpTopdheHoken)(heHokcn)dbocdopunamiHo)nponaHoaty, y NepLly KOMNo3uuito.

LicTHaguaTuii  BapiaHT BTINEHHA HanpaeneHuW Ha  KpuctaniyHun  (S)-isonponin-2-(((S)-
(nepdTopheHoken)(heHokeu)pocopun)amiHo)nponaHoar, oaepxaHui y xodi crnocoby 3rigHo 3
N'ATHaAUATUM BapiaHTOM BTINEHHA.

CiMHaguaTui BapiaHT BTINEHHS HanpaeneHui Ha cnocid oaepxkaHHa (S)-isonponin-2-(((S)-
({(2R,3R,4R,5R)-5-(2,4-aiokco-3,4-aurigponipumignH-1(2H)-in)-4-drop-3-rigpokcun-4-
MeTunTeTparigpodypan-2-in)meTtokcu)(peHokcn)pocdopun)amiHo)nponaHoary, Lo BKNOYAE:

kpucTanisauito (S)-isonponin-2-(((S)-(nepdropdeHoken)(peHokcn)pocdopun)amiHo)nponaHoaty
i3 Apyroi KOMMNO3uLii, Wo BKMNOYae

a) nepLly KOMNo3uuiio;

b) neHtacpTopdeHon;

C) HEHYKNeOodinbHY OCHOBY; i

d) pigky KOMNO3uLito;

ae nepLa KOMMOo3uLisi BKIIHOYaE (S)-isonponin-2-(((S)-
(nepdbTopdeHoken)(heHokeun)pocdopun)amiHo)nponaHoar i (S)-isonponin-2-(((R)-
(nepchTopdheHoken)(dheHoken)pocdopunamiHo)nponaHoar.

Mepwuin acnekT CiMHAAUATOrO BapiaHTa BTINEHHS HanpaBneHWW Ha cnocib ogepxaHHs (S)-
isonponin-2-(((S)-(((2R,3R,4R,5R)-5-(2,4-giokco-3,4-gurigponipumiaunH-1(2H)-in)-4-drop-3-rigpokcu-
4-meTunteTtpariapodypaH-2-iymeToken) (dhbeHokcn)doccopun)amiHo)NponaHoary, Lo BKIOYaE:

KoHTakT (S)-isonponin  2-(((S)-(nepdTopdeHoken)(heHoken)dbocdoprnamiHo)nponaHoaTy i3
NpoAYKTOM, OAEPKaHWM y XOAai peakuii t-Oytunmarninranorenigy i3 1-((2R,3R,4R,5R)-3-dbTop-4-
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rigpokcu-5-(rigpokcumeTun)-3-metTunterpariapodypan-2-in)nipumiauH-2,4(1H,3H)-gioHom 3 t-
OyTunMarHinranoreHigom.

Y Apyromy acnekTi CiMHaAUSITOro BapiaHTa BTiMEHHA B3aeMogisa BianbyBaeTbCs B CEpeAOBULLi Npu
TemnepaTtypi B Aaiana3oHi Big npubnusHo 0 °C go npubnusHo 40 °C i BCix Temneparypax, WO
3Haxo4ATbCA B LbOMY AianasoHi.

Y TpeTbOMYy acCnekTi CIMHAALUSITOrO BapiaHTa BTiNEHHA B3aemogia BiaOyBaeTbCsl B cepeaoBULL Npu
TemnepaTtypi B Aaiana3oHi Big npubnusHo 0 °C go npubnusHo 30 °C i BCix Temneparypax, WO
3Haxo4ATbCA B LUbOMY AianasoHi.

Y yeTBepTOMY acnekTi CiMHaaUATOro BapiaHTa BTINMEHHA MONSAPHE CNiBBIAHOLUEHHA t-
OyTunmarHivranoreHigy i 1-((2R,3R,4R,5R)-3-dTop-4-rigpokcu-5-(rigpokcumeTnn)-3-
MeTunTeTparigpodypan-2-imynipumianH-2,4(1H,3H)-gioHy 3HaxoauTbca B AianasoHi Big npubnmaHo 2
40 nNpubnu3Ho 2,2. Y nepwomMy nigacnekTi MOMSAPHE CNiBBigHOWEHHSA t-OyTunmarninranorediay i 1-
((2R,3R,4R,5R)-3-dTop-4-rinpokcu-5-(rigpokcumeTun)-3-meTunretparigpodypaH-2-in)nipumiauH-
2,4(1H,3H)-gioHy gopisHoe npubnusHo 2,1.

Y n'atoMmy acnekTi CiMHaguATOro BapiaHTa BTiNeHHsA t-OyTunMardinranoredin Asnse coboiw t-
GyTunmMarHinxnopua.

BicimHaguATUi BapiaHT BTINEHHS HanpaBfeHWA Ha cnocid oaep)kaHHA MPakKTUYHO YucToro (S)-
isonponin-2-(((S)-(((2R,3R,4R,5R)-5-(2,4-giokco-3,4-gurigponipumiaunH-1(2H)-in)-4-drop-3-rigpokcu-
4-meTunteTtpariapodypaH-2-inymeTtokcn)(dheHokcn)doccdopun)amiHo)nponaHoary, Lo BKNOYaE:

oaepxanHa (S)-isonponin-2-(((S)-(((2R,3R,4R,5R)-5-(2,4-aikcn-3,4-gurigponipumignn-1(2H)-in)-4-
drop-3-rigpokcu-4-metuntetpariapodypan-2-in)metokcu) (heHokecu)pocdopun)amiHo)nponaHoary,
3rigHo 3 6yab-AKMM i3 BiANOBIAHWX BapiaHTIB BTIMEHHS, ONUCAHUX TYT, i

KpucTanisauito yreopeHoro B Takun cnocib (S)-isonponin-2-(((S)-(((2R,3R,4R,5R)-5-(2,4-aiokco-
3.,4-aurigponipuMiann-1(2H)-in)-4-dTop-3-rinpokcu-4-metTunreTparigpodpypaH-2-
inmeTtokcun)(cpeHokcu)dpocoprun)amiHo) nponaHoary.

JeB'aTHaguUAaTUI BapiaHT BTINEHHS HaMNpaBfiEHMA Ha i30TONHO MiveHun aHamnor Rp-4 abo Sp-4.
TepmiH "i30TONHO MivyeHUIW" aHamor crocyeTbCsa aHamora Rp-4 abo Sp-4, akuin aBnsfge coboro
"netepoBaHuii aHamnor", "'3C-miueHun ananor" abo "peiTepoBaHuit/'3C-miyeHnin aHanor". TepMmiH
"neriTepoBaHUiA aHanor' osHayae Crnonyky, onucaHy TyT, y sikiin 'H-izoton, T06TO BOoaeHb (H),
samiweHuin 2H-izotonom, T06T0 gentepiem (D). 3amiweHHa aenTepieM MOke OyTU YacTKkoBMM abo
NoBHUM. YacTkoBe 3aMilleHHsA genTepieM o3Havae, WO LWoHanMeHLWwe OAuH aTOM BOAHIO 3aMilLleHUI
LOHaWMeHLIe OJHMM aTomom JewnTepito. Hanpuknag, ana Rp-4 abo Sp-4, daxiBeub Moxe
nepeadavaty HasiBHICTb LLOHAWMEHLLIE HACTYNMHUX YacTKOBO AENTepoBaHMX aHanorie (ae "dn" aBnse
co0010 n-KiNbKICTb aTOMIB AENTEpIlo, HAaNpuUknaa, AN i3onponinbHOT rpynu n=1-7, y TON 4ac sk ans
deHINbHOT rpynu n=1-5), a Takox aHanoris, 300pa)KEHNX HUKYE.

O

2 o
PhO \[—~CH,
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Xo4ya MeTUnbHi rpynu, 300pakeHi BHULLUE, NOKAa3aHi MNOBHICTIO AEWTEPOBAHUMU, HEOOXIAHO
PO3YMITH, LLIO TaKOX MOXKIMMBI 1 YaCTKOBO AenTepoBaHi BapiaHTu, Hanpuknag, -CDHz i -CD2H. Kpim
TOro, PO3rMsAalTbCs i30TOMHI MITKM No dpypaHosi 1 0CHOBI. AHanoriYyHUm crnocobom, TepMiHu "13C-
MideHMIn aHanor" i "aenTepoBaHuii/*C-MiyeHUit aHanor" BiAHOCATLCS A0 CMOMYKU, ONMCaHol TyT, B
AKin Byrneupb € 3daradyeHum '3C-izoTonom, Lo 03HAYae, Lo CTyniHb 36arayeHHs NepeBULLYE 3BUYANHY
NPUPOAHY 3yCTpiYanbHICTb NpubnuaHo Ha 1,1 %.

Mpuknagu

HacTynHi npuknagu cnyryoTb HE Ans OOMEXKEHHS, a AN KPaLLoro po3ymMiHHA 4aHOro onucy.

ACNEeKTU CUHTE3y

Ons ogepXaHHSA ypUAMHOBOIO HYKE03uay MoxkHa Oyno BUKOPUCTOBYBATH TPUBEHIOTNUUTUANH SAK
noKpaLlueHui iHTepmeaiat npu cuHTesi gesakux 3',5'-giaymnboBaHnX aHanoriB cnonykn 3 (auMBe. HUXKYE),
oAepXXaHui paHiwe B macwradax 4OCNigHO-NPOMUCIIOBOro BUpobHuutea (ame. WO 2006/031725 abo
US 2006/0122146, NOBHICTIO BKINIOYEHI 3a 4OMNOMOro0 NOCUNaHHs). BUsABNEHO, WO HACTYNHUIA crnoci6
O6yB MaclITaboBaHUM i peHTabenbHUM.

NHBz

NN | NH NH

3',5'-0O-aubensoin-2'-gesokcu-2'-dprop-2'-C-metun-N*-6ensoinuutnagnd (1) ogepxxysanu 3rigHo 3i
cnoco6om, onucaHnm B WO 2006/031725 i WO 2008/045419, siki NOBHICTIO BKMIOYEHI 38 JOMNOMOTOL0
nocunanHs. Crnonyky 1 o6pobnanm 70 % BOAHOK OUTOBOK KUCIOTOK 3 METOK YyTBOpPeHHA 3',5'-O-
anbeHsoin-2'-aesokcu-2'-cprop-2'-C-metTunypuanHy (2). beHsoliHi edipn moxHa Oyno rigponisyBaTu
pisHMMM cnocobamMu 3 piBHUM YCMIXOM, Hanpuknag, ankokcugamu B CAMPTOBUX PO3YMHHUKAX,
Hanpuknag MeToKCMAOM HaTpilo B METaHonI, kapboHaToM Kanito B MeTaHoni abo aHanorax eTaHony,
ankinamiHamu, Hanpuknag meTunamiHoMm y metadoni, dyrunamiHoM i 1. 4. Ans pobiT y NpOMUCNOBOMY
MacwTabi BuOpanM METAHONbHUI amiak. YpuauHOBMIA npoaykT (3) MoxHa Oyno O4YMCTUTH
KpucTaniszauieto, ogepxytoun 70 % Buxig Big TpubeHsoinuutuanHy (1).

Y pagi nitepatypHux QpKepen AOoKNagHO OnMcaHi  pisHi  Wnaxu i YyMOBM  O0AeprKaHHA
docdopamigaTiB npu BUKOPUCTAHHI OaratokpaTHUX e€KBiBaneHTiB peareHTiB. [OuB., Hanpuknag,
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McGuigan et al. J. Med. Chem. 2005, 48, 3504-3515 i McGuigan et al. J. Med. Chem. 2006, 49, 7215.
Onsa pobit y npomucnoBomy macurabi B Liei yac BigoMUi TiNbKU O4WH NpuKnag, onucaHun B Lehsten
et al.,, Org. Process Res. Dev. 2002, 6, 819-822 ("Lehsten"). ¥ ubOMy mxepeni aBTOpu BBEMM
KOHUeNUilo "oAHOCTadinHol npoueaypu”, B SKi rigpoxnopua amiHOKMcnoTu i dpeHinguxnopdocdar
cninbHO pearyBanu 3 N-meTunimigasonom y guxnopmetaHi. MNoTiM BHOCUNW HYKNEO3na, YTBOPIOKYK
wykaHun 5'-O-cdhocopaMigaTHU NPOAYKT, SKUIA Y LbOMY BMNaAKy NMOBMHEH OYB AaBaTWM Ha BUXOAi
cronyky, npeacraeneHy dopmynoto 4. Ha xanb, npoueaypa Lehsten mana Hegoniku. Hanpuknag, y
xoai npoueaypu Lehsten BukopucTOBYBanacs HaAMWULLKOBA KiMbKiCTb peareHTiB, fka 3HA4yHO
nepesuLLlyBana HeobXiaHy KinbKiCTb, WO 36inbLIyBano BapTiCTb | TPYAOMICTKICTb XpomaTorpadivyHoro
ounlleHHsa. Kpim Toro, Lehsten npunyckas, WO MOXHA YNpaBnATU CENEKTUBHICTIO peakuii y
BiJHOLUEHHI 5'-riapokcuny B MOPIBHAHHI 3 3'-rigpokcmunomMm OinbLIOK MIPOK, HiXK LEe onucaHe B
niTtepaTtypHux >Kepenax, 3a paxyHOK BUKOPWUCTaHHS HU3bKUX TemnepaTyp i NOBiNMbHOIMO BHECEHHS
HYKNeo3nuay.

o o]
o]
| NH NH
. NH /J§ >/\
o B | /& o. N o HN\

: HO O
), AT /\g
O, Tp—0 S - "a

d,rrP \ (@] = |
Ph N ol O\l
HO “F
4
5 5-O-chocchopamigat 3 3-O-thoccopamigar 35 3 5-O-cocdopaminat

(2 niacTepeomepn) (2 niacTepeomepn) (4 piacrepeomepiu)

3actocyBaHHA npoueaypu Lehsten ana cnomyk, onucaHux TyT, 3abesnedvyBano OAepKaHHA
npubnusHo 1-5 % moHosamiweHux 3'-O-docdopamigaTtHux giactepeomepis (5) i npubnmaHo 10-30 %
Gic-3amiwieHoro npoaykty (6). Ockinbku nonsipHicTb 3'-giactepeomepis 6yna gyxe Onusbkol Ao
NONAPHOCTI UinboBUX 5'-giactepeomMepis (4), xpomatorpadivyHe posaineHHa CTaHOBUIO AYXKe CKnagHe
3apaaHHs. MacwrabyBaHHA crnocoby 6yno nNpakTUYHO HEMOXKMMBUM ©6€3 BTpaTu 3HAYHOT YaCTUHU
MeHW nondpHux 5'-giactpeomepie (4) abo AaonyweHHss BUCOKOro piBHSA 3abpyaHeHHst 3'-
ndiactepeomepamu (5). Mpu novatkoBoMy 50-r macwTabi niacymkoBuin npoaykt 6y 3abpyaHeHun 3'-
diactepeomepom (5), KM €NIOIOBABCA Pa3oOM i3 MEHLU MOMSpPHOK YacTuHOW 5'-aiactepeomepy (4),
NpubnU3HO Ha 3 %.

TyT onucaHi ymMOBM peakuii, O BUKOPUCTOBYIOTb MEHLLUY KiNbKiCTb peareHTiB, i cnocid
CENEKTUBHOTO BuAaneHHa aomiwku 3'-O-docdopamigaTtHux giactepeomepie (5) 3 Ginbl nerkum
XpomarorpapiyHum  po3aineHHaAM, LWo A03BONAN0  oaepxatu uinbosi  5'-O-doccopamigatHi
Jiactepeomepu 3Ha4YHO BiNbLIOT YMCTOTU (4).

BigHOCHO cCTexioMeTpil peareHTiB BUKOHaNM AOOCNIMAXKEHHS, Y SAKOMY CUCTEMATWUYHO MIHAMN
CTEXIOMETPUYHUI CKNaj peareHTiB i BigcniakoByBanu pesynstatn no doccop-AMP HeobpobneHoro
NpoayKkTy peakuii, sk nosigomnsae Lehsten. Y 6inbll yCcnilWHUX MPOroHax NOPIBHIOBaNM oAepKaHui
BUXiA i YMCTOTY UINbOBOro npoaykty. byno BuaBneHo, wo nepBuMHHMI 5'-rigpokcun pearyBaB 3
GiNbLUOK LUBUAKICTIO, B MOPIBHSIHHI 3 BTOPWUHHUM 3'-rigpokcunoM. Lle CTBOpPIOBANO KOHKYPEHTHY
cuTyauilo MK XoOOM peakuiin BUKOPUCTaHHA BCIX NOYaTKOBUX HYKNEOTUAIB | NnepeTBopeHHsa 5'- i 3'-
MOHO3aMmilWeHnx npoayktiB (4 i 5) B 5',3'-6ic-3amiweHi npoayktn (6). 3'-MOHO3aMILLEHUI NPOAYKT
nepeTBopoBaBcs B Bic-npoAykT i3 GiNbLUOKO LUBUAKICTIO, HiXK 3'-MOHO3aMILLIEHMIA NPOAYKT, LU0 AaBano
MOXKIUBICTb 3HU3UTK piBEHb 3abpyaHEHHA 3'-giacTepeoMepomM 3a paxyHOK 3CyBy peakuii y Gik Oic-
3aMilleHMX NpoaykTiB. Y Tow e 4ac Oinbw edekTBHMI cnocib BuaaneHHs 3'-giactepeomMepis
nonsiraB B onTumisauii peakuii y 6ik ogepxaHHa OinbLUOT KiNbKOCTI UiNboBOro 5'-giacrepeomepy 6e3
HeoOXiAHOCTi NEPETBOPEHHS HACTINbKN BENUKOT KiNbKOCTI 5'-aiacTtepeomepy B Bic-3aMilLieHUA NpoaykT
(6). Kpim Toro, 6yno BUABNEHO, WO rigpoxXnopua amiHoKMcrnoTn OyB ay»e rirpockoniyHum. OCKiNbKu
NPUCYTHA BOAA NOBMHHA Oyna BuTpa4vaTu eKBiBanNEHTHY KinbKiCTb peHinguxnopdgocdarty, 6yno
HeoOXiAHO BXMTKU 3axoAaiB ANA NiATPUMKU aMIHOKMCMOTM B NpakTM4YHO 6e3BOAHOMY cTaHi abo ana ii
NPakTUYHO NOBHOIO 3HEBOAHIOBAHHA Nepen BUKOPUCTaAHHAM. KopoTko kaxkydu, Lehsten nosigomus,
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WO onTuManbHe CchniBBiAHOWEHHA aMiHokucnotu Ao deHinguxnopdocary [o Hykneosuay
craHoBuno 3,5:2,5:1, signosigHo. BuaBneHo, Wo ontumManbHe CNiBBIAHOLWUEHHS aMIiHOKWUCIIOTM A0
deHinguxnopdoctary A0 Hykneosmay, ke CTaHOBUTbL npubnusHo 1,6 ao npubnusHo 1,3 go
npnbnusHo 1 6yno onTUManbHUM NPU YMOBAX, B AKUX iCHYBana MOXNUBICTb € DEKTUBHOTO BUAANEHHS
3'-giactrepeomepy, a rigpoxnopug amiHokucnotm OyB NpakTUYHO Oe3BOAHMM. 3a paxyHOokK
BUKOPUCTAHHA MEHLLOT KiNbKOCTi peareHTiB A0CAranocsl 3HWXKEHHS BUTpaT nopsg 3i CApPOLUEHHAM
XpomartorpacivHoro po3aineHHsl UinboBoro NpoaykTy Bid NoBIMHMX NPOAYKTIB i 3HMXKEHOrO piBHS Oic-
diactepeomepis.

B oaHili 3 anbTepHaTUBHUX NpoUeayp B ABOX eTanax ogepxanu 3'-rigpokcubnokoBaHe noxiaHe
crnonykn 3, BUKOPUCTOBYIOYM t-OyTungumeTuncunineHy OnokyBanebHy rpyny. 3asHayeHe noxigHe
nepetTsBopunu B noro 5'-chocpopamigatHe noxigHe. baxkaHa meTa nongrana B MOXNUBOCTI BUAANEHHSA
CUNINbHOT rpynum 3rogoMm i y BigcyTtHocti 3'-isomepiB (5) abo 3',5'-Gic-dpocopamigartie  (6).
AHanoriyHun niaxia npoaemoHcTpoBaHun Borch and Fries (natent CLUA 5233031) npu HU3bKOMY
3aranbHOMy BUXoAi ankindocdopamigaTy.

LLle oauH anbTepHaTUBHUIA Niaxig nonarae y BUKOPUCTAHHI NPSAMOro CMHTE3y, a NoTiM - XiMiYHUX
METOAMK, WO AonomaraiTb AudpepeHuioBaTtn gomiwkn 3'-giactepeomepy 5 Big uinboBux 5'-
Jiactepeomepis 4 i nonerwyrovnx po3aineHHs. baxkaHoto 6yna rpyna, 3aatHa CENeKTUBHO pearyBartu
3 BiNbHUM nepBUHHUM rigpokcunom 3'- O-cbochopamigaTHOT AOMIWKM 5 y MOPIBHSHHI 3 BiflbHUM
BTOPMHHUM TiAPOKCMNOM UinboBoro 5'-O-cpochopaminatry 4. Takox ©Oyno 6GaxkaHum, wobd
OnokyBanbHa rpyna 3Ha4yHO 3MiHIOBana nonsApHiCTb oaepxaHoro 5'-O-6nokoBaHoro 3'-O-
docpopamigaTtHOro NPOAYKTY B NOPIBHAHHI i3 WinboBum 5'-O-hochopamigatom 4. JogaTtkoBuii etan
Ana BuaaneHHs GnokyBanbHOT rpynu He 6yB NoTpiGHMM, OCKINbKM UiNboBi 5'-giactepeomepn 4 He
3MmiHoBanuca. [lloTim  ximiyHO MoaudcpikoBaHi  3'-giacTepeomepu MNOBUMHHI  AaBaTW  MOXIMMBICTb
nonerweHoro xpomarorpadidHoro posaineHHa abo po3aineHHsa 3a A0MOMOrow  cneuianbHUX
OUMLLIYKOUMX HOCITB, aB0 LUNAXOM eKCTpaKuii.

3okpeMa, UMM BUMOTaM Bignosigae 6nokyeanbHa rpyna Tpet-6ytungumeruncunin (tBDMS); soHa
Oyrna nepLlol rpynow, BUKOPUCTAHOKW AnA  AeMOHCTpauii i noganbLioro 3acTOCyBaHHS B
GaratokinorpamoBoMy macwrabdi. 3a neBHUX YMOB, Hanpuknag, npu BUKOPUCTAHHI NipMAMHY 5K
po3dMHHKMKA i ocHOBM, IBDMS-rpyna pearyBana no MOMOXKEHHIO MEPBUHHOIO MAPOKCUNY 3 BUCOKOIO
CENEKTUBHICTIO B NOPIBHAHHI 3 MONOXeHHAM 3'-BTOPUHHOrO rigpokcuny. docdopamigaTHa peakuis
BUKOPUCTOBYBaHAa sk ocHoBa N-metunimigason (NMI). ¥ npucytHocti NMI cunintoBaHHss 6yno MeHL
CeNneKTUBHUM. Y Kpallomy Bunagky kinbkicte NMI 6yno HeobxigHo 3meHLwmTK. Lle moxkHa 6yno nerko
3gincHUTK nicna dochopamigaTHOT peakuil LWNAXOM NPOMUBAHHS pPeakUinHOro po3vynHy 1 H. CONSHOIO
kucnototo. NMI i 3anmIKOBUIA NOYATKOBWUIA HYKNEO3WA BUAAMANM, 3anuiaiodM HeobpobneHy cymill
MOHO- i Bic-3amilleHnX NpoaykKTiB i NOBIMHUX NPOAYKTIB peakuii. 3asHauyeHy CyMill NOTiIM PO3YUHANK B
nipuanHi 1 obpodnanu TpeT-0yTUNAMMETUNCUNINXITOPUAOM. 3'-MOHO3aMILLEHUA NPOAYKT 5 NpoTArom
JEKinbKOX roguH abo MeHLIOoro nepiody vacy nepetsoptopanu B 5'-O-tBDMS-3'-O-cocdopamigaTt 7.
Xig peakuii Bigcnigkosysanu 3a gonomoroww BEPX. lNonapHiCTb UbOro cuninboBaHOro Npoaykty 7
Oyna MeHwe, 4Mm nonspHictb OGic-dpocdopamigaty 6, i BiH nerko Buaansisca 3a AOMNOMOTOH
xpomarorpadii. Llen cnoci®é ao3BonsaB 3HU3UTM piBeHb 3'-MoHodocopamigaty 5 Ao BenuuuHu
meHwe 0,1 % Big piBHA 5-npogykty 4 y nopiBHAHHI 3 1-3 % 6e3 cuninioBaHHA. AHaNOryYHUM
cnocobom, TakuM caMuMM YMHOM BnnmBana obpobka gumeTokcuTpuderinmeTunxnopuaom (DMT-C1)
3a Tux cammux ymoB. Kpim Toro, uen cnoci6é sabesnevysap crnpolleHy iaeHTudikauio npoaykry DMT-
peakuii 3a gonomorow TLUX, ockinbku monekynu, wo Mictare DMT npu HarpiBaHHi a6o BnnuBi
Kucnotu HabyBanu CBiTNO-xoBTOrapa4voro 3abapeneHHs. Kpim TOro, MoxkHa npunyckaTtm MOXIUBICTb
BMKOPUCTaHHA BaraTboX iHWKMX BNOKyBanbHUX rpyn, siK BiA3HAYEHO BULLE.

Ak ynpaeniHHA yMOBaMU peakuii, Tak i OYuLLEeHHs 3'-40MILIOK € 3aranbHOMPUAHATMMM cnocobamu
i iX MO>KHa BUKOpUCTOBYBaTW Ans OinbLIOCTi Hykneosuadocdopamigatie 3 BinbHUM 3'-rigpOKCUIIOM.
docchopamigatHa rpyna Moxe HABNATU coboro Oyab-siky KOMOiIHaUilo edipy amiHOKMCNOTU i
apomaTtu4yHoro cnupty. HykneosuaHa rpyna moxe siBnatu coboto 6yab-akuii HyKneosua, y sikomy 5'-
docdopamigat Oyae npuBoAUTM A0 YTBOPIOBAHHA 5'-moHOodocdarty i 3rogom mMoxe OyTu
meTabonisoBaHuM y dhopmy 5'-tpucpoccary.

HactynHa cxema siBnsie cob0l0 CXeMy OCHOBHOT peakuii, WO iniocTpye oaepkaHHa isonponin-L-
anaHatdeHindgocdopamigaty 2'-gesokcu-2'-prtop-2'-C-METUNYPUANHY 3 OCHOBHUM MNPOAYKTOM -
yinbosum 5'-O-pochopamigatom (4, gBa piactepeomepun) i nobiyHumm npogyktamu - 3-O-
docdopamigatom (5, paBa giactepeomepun) i 3',5'-6ic-O-chbocchopamiaatom (6, 4OTMPM
fdiactepeomepn). PeareHTn BHOCUIN B CTEXIOMETPUYHUX CNIBBIAHOLLEHHAX, SIK ONUCAHO B cnocobi B
po3aini OgepxaHHs. Peakuito npoBoAUNK, NOKK KiNbKICTb NOYATKOBOro Marepiany He 3HuXKyBanacs 4o
npnbnusHo 5 %, 3rigHo 3 Yd-Bidyanizauielo npu TOHKowwapoein xpomarorpadii (TLWX) Kpim Toro,
CEPX/MC BusHauana, wo KinbkicTb yTBopeHoro 3',5'-6ic-cbocchopamigaty 6 ctaHoBuna npubnmsHo
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10 % y nOpIiBHAHHI i3 UINbOBUM 5'-npogykTom. Ticna 3ynuHKM peakuii i 06pobKM KUCAMM BOAHUM

cepedoBULLEM, HEOYULLIEHUI 3amMLLOK i3 OPraHivyHoro Lwapy niaroToBnaAnu Ana cuninioBaHHA. lNpu

OaxkaHMx yMoOBax peakuii cuninbHa rpyna kpaule pearyeana 3 BinbHuM 5'-rigpokcunom 3'-O-

docpopamigaty, yTBOPIOKOYM CNonyKy 7. Peakuilo NpoaoB)KyBanu, NOKU HE NPUNUHANOCL BUABNEHHSA
5 3'-O-pocpopaminaty 3a gonomororo CEPX/MC.

o
NH,CI | NH |
J/i /< ?Ph + o N/go + (N
a—t=o  w’ { JC \_/]
cl
HO F
‘ 3
o
o
fo) NH

N OPh R a——
m . //_ . \ A + o ’F
K Rt N

© ©OPh o /O i é P
R Y P OPh
7\ Ho F Xy
L "‘10Ph /]; /<
4 6

5‘-Ol-cpoccpopaMi,an 3'-O-drocchopamiaar 3", 5-O-cocdropamiaar

(2 piactepeomepn) (2 piactepeomepu) (4 pniactepeomepu)
tBDMS-Cl/pyridine nipnanH o

o]
o NH

Y‘\ *// N/go + + 7\ OPh - 3
— | — o
HN Y O/\g - 5 %I F
7\ o | i ""‘OPn
HO F
*/ MOPh J/‘i /<

3-O-thochopaminat-5'-O-tBDMS
(2 pniactepeomepwm)

10 Micna npoBeaeHHA peakuii CuninioBaHHA, UINbOBUMIA NPOAYKT niggasanu xpomatorpadii Ha
cunikareni W enwoloBanu rpagieHToM MeTaHony B aguxnopmetadHi  (1-4 %). Uincosun 5'-
MOHOpochopamigaTt 4 enooBaBCA OCTaHHIM.

Cnocib oaep>aHHs
Mpuknag 1. OgepxxaHHga 2'-ae3okcn-2'-cprop-2'-C-metunypuguny (3)

15 B 10-niTpoBy kondy BHOCUMN 3',5'-0O-aubeHsoin-2'-gesokcn-2'-prop-2'-C-metnn-N-
Bensoinuutnamd (500 1, 0,874 monb) i 70 % BoAgHY ouToBY kucnoty (7,5 m). PosuuH HarpiBanm 3i
3BOPOTHUM xonoaunsHukoMm (110 °C) npotarom 20 roa. lMOBHOTY peakuii BigcniakoByBanu 3a
ponomoroto TWX (Rf 0,6 B 5% wMetaHoni B auxnopmetadi (OXM)). Cymiw oxonogxysanu A0
KiMHaTHOT Temnepartypu i posbaBnsanu Bogol (2 n). [licna nepeMillyBaHHA npoTsaroMm 2 rog.
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ogepXkaHui ocag 3éupanu pinbTpyBaHHAM, TBEPAY PEYOBUHY NpOMUBanuM BoAoto (5 n) i BucyLlysanm
Ha NoBITPi NpU KIMHATHIN Temnepatypi npoTtarom 12 roa., ogepxyoun 360 r (88 %). Liei iHTepmegiat
ANBEH30iNypnanHy NOBHICTIO BUKOPUCTOBYBaNMU Ge3nocepeqHb0 Ha HACTYMHOMY eTani LLNAXOM WOro
BHECEHHS Yy CBDKONPUrOTOBaHUM METaHOMNbHUI amiak (5,4 n, npubnusHo 25 %) npu TemnepaTtypi 0 °C.
Lilo TemnepaTypy nigTpumyBanu npoTtaroMm 3 roA. i NoTiM 4O3BONSANAWM HarpitTucsa Ao TeMmnepaTtypu
15 °C npoTtsarom 24 roa. lNMoBHOTY peakuii Bigcniakopyeanu 3a gonomoroto TWX (Rf 0,4 B 10 %
MeTaHoni B OXM). PeakuifHy cymiw @insTpyBanu 4epes @inbTpyody MOAYLWKY i3 UEniTy i
KOHUEHTPYBanM Npu 3HWXKEHOMY TUCKY, OAEPXKYIOYM HeouvuleHuin npoaykt (216 r). HeouunweHui
NpoAaykT nepemiwysanu 3 etunauetatom (325 mn) npotarom 3 rofd. npu KiMHaTHIn TemnepaTypi.
OaepxaHy TBepay peyoBUHy 30upanu inbTpyBaHHSM | npoMuBanu eTunauetarom (216 mn). Teepay
pevYoBUHY BUCYLLYBanNU y BakyyMi Npu KiMHaTHIN TemnepaTtypi NpoTsarom 4 rod., ogepxkytoum 160 r
(78 %) uinboBOro NpoAykTy 3 98,7 % unctortoto 3rigHo 3 BEPX. "H-AMP (OMCO-de) d 11,44 (wc, 1H,
NH), 7,95 (g, 1H, C-6H), 5,97 (a, 1H, C-1'H), 5,64 (a, 1H, C-5H), 3,84-3,77 (m, 3H, C-5'-Ha, C-3'H, C-
4'H), 3,63-3,60 (M, 1H, C5'-Hb), 1,23 (g, 3H, C-2'-CHas). ES-MS M-1 259.

Mpuknag 2. OgepxxanHHa isonponinosoro edipy (S)-2-{[(1R,4R,5R)-5-(2,4-aiokco-3,4 aurigpo-2H-
nipumiguH-1-nn)-4-(R)-drop-3-rigpokcu-4-metTunreTparigpodypaH-2-urnmeToKcu]-
deHokcudochopunamiHo}-nponioHoBOT KUCNOTKU (4)

CuHoHiM: Cymiw pgiactepeomepiB 5'-O-(isonponin-L-ananatdenindocdopamignn)-2'-ge3okcu-2'-
dhTOp-2'-C-METUNYPUANHY.

5-nitpoBy 3-ropny konOy obnagHanum MEXaHiYHOW  MIlankow, KpwxkaHow OaHetl 3
KOHLIEHTPOBAHUM CONbOBUM PO3YMHOM, BHYTPILLHIM TEPMOMETPOM i aTtMmocdepoto asoty. B konby
3aBaHTaxkyBanu rigpoxnopua cknagHoro isonponinosoro edipy L-anaHiHy (82,0 r, 0,490 monb) i
6essoaHui amxnopmetad (0,80 n). B npoueci nepemiwlyBaHHs Ui€i CyMmilii OAHOKPATHO BHOCUIMU
deHinguxnopdgocdar (85,0 r, 0,40 monb) i nepemiwysanu. Niatpumyodn Temnepatypy BcepeauHi
konbu B gianasoHi Big -5 go +5 °C, npoTAroM niBroguHy BHocunu posduunH N-metunimigasony (NMI,
250 r, 3,07 monb) B guxnopmMetadi (250 mn). Po3ynH 3anuwanu nepemiwysatuca npotarom 1 roa.
npu UbOMY AianasoHi Temnepatyp. B oguH npunom BHocunu 2'-aesokcun-2'-cprop-2'-C-meTunypugmnt
(3, 80,0 r, 0,307 momb) npu Temnepatypi 0 °C i noOTiM O03BOMANM peakuiiHin konbi noBiNbHO
Harpituca Ha 6aHi 3 KOHUEHTPOBAHWM CONbOBMM PO34YMHOM. Yepes 1 rod. TemnepaTypa BCEpPeaWHi
konbu 3poctana go -2 °C. TWX (5 % meTtanon y OXM) y MOMeHT Yacy 1 rod. npogemMoHCcTpyBana, Lo
Oyno BuTpadyeHo Oinbwe 50 % Hykneosuay. BaHwo Buaananu, peakudiiHa konba HarpiBanaca go
KiMHaTHOT TemnepaTypu NpoTarom HacTynHoi 1 rog. Yepes 3 roa. i 5 roag. TLWX npogemoHcTpyBana,
wo 6yno BuTpa4YeHo 95 % NoyaTkoBOro Hykneosuay. Peakuilo 3ynuHAnM BHECEHHAM MeTaHony (100
M) | nepeMillyBaHHAM peakuiitHOl CyMilli NPOTAroM 5 XBUMUH.

PeakuinHy cymiw npomueanu 1 H. HCI (2 x 500 mn), a noTiM Hacu4eHUm posdvnHom BikapboHaTy
HaTpito (2 x 500 mn). BiggineHun opraHivHui Wwap BucyllyBanu Haa 6e3Bo0AHUM CynbdaToM HaTpilo
(50 1) i pinbTpyBanu. PO34YMH BUMAPOBANU NPU 3HWKEHOMY TUCKY, @ MOTIM Npu rmMMbBOKOMY BaKyymi
A0CyXa, OAEPKYIOUMM HEOUULWEHUM NPOAYKT Yy Burnsagi B'askoro macna (170 r). Bukonysanu AMP
HeoumnweHoro npoaykty (C'P i 'H). 3'P-AMP nokasas, Wwo npu6nusHo 1 % 3aranbHOro 3B's3aHoro
drocopy 6yB 00yMOBREHNI NPUCYTHICTIO 3'-i3omepy 5.

[o HeounLeHOro NpoaykTy goaasanu 6e3soaHuii nipuamd (1700 mn). Po3unH BMnapioBanu npu
3HMXKEHOMY TUCKY, a MOTiM Mpu rMMOOKOMY BaKyymi 3 METOIO 3HUMXKEHHS BMICTY BOAM B HEOYMLLEHIN
CYMILLi LUMNSIXOM CMiNbHOrO BUNapioBaHHA. Oaep)kaHe Macno NOBTOPHO PO3YUHANM B Oe3BOAHOMY
nipuauii (500 mMm), a noTiM BHOCUNKM Haanuwok t-6yrungumeTuncuninxnopugy (9,0 r, 60 MM).
PeakuiiHy cymiw nepemiwysanu npu KiMHaTHiIn Temnepatypi. Xig peakuii sigcniakosyBanu 3a
ponomoroto CEPX/MC. Yepes 3 roanHn 3'-gomiwka 5 Ginblue He BUABNANACH, i peakuilo 3ynuHANM
BHeCEHHAM meTaHony (50 mn).

PeakuiiHy cymill BunapioBanu npu 3HWXKEHOMY TUCKY A0 CTaHy macna. 3anuioK pPo3YuHANW B
etunauerari (1,5 n) i npomuBanu 1 H. HCI (2 x 500 mn), a nOTiM Hacu4eHMM po3ymHom BikapboHaTy
HaTpito (2 x 500 wmrm). OpraniyHuWi wap Bucywyeanu 6e3BogHuM cynbdatom Hatpio (50 1),
dinbTpyBanu i BunapioBanu npu 3HWXEHOMY TUCKY, OOEPXKYIOUW HEOYMLUEHWW NPOAYKT y BUrNAai
onigo->xoBTOrO0 Macna.

Heounwene macno posbasnsany piBHuM 06'€MOM AUXIOPMETaHy i nomiwany Ha 2,5 Kg kapTpuax
i3 cunikarenem y moayni BigueHTpoBOro koMmnpecopa npu Tucky noeitpa 100 doyHTIB Ha KBagpaTHWUi
aonm (psi). Bukopuctoyloun rpagieHTHUn Hacoc npu 60 psi i WBMAKICTE NOToky 400 MN/XB, KapTpuaxK
npoMuBanu MetTuneHxnopuaom (4 ), a notiMm rpagieHTom 1-4 % meTaHony B MeTuneHxnopugi (48 ).
BinbLuy YacTMHY OCHOBHMX AOMILWOK (Au-(isonponinanaxin)derindocdary, 3',5'-6ic-dbochopamigarty
(6), apoykty 3'-dpocdopamigar-5-TBDMS (7)) enowsanm ~3 % rpagieHtom. LinboBun npoaykTt
enotoBascs MK 3 i 4 % meTaHony. dpakuii, Wo MicTUNK NPoAYKT, cOpTyBanu Ha Agi naprii. MNMepwa
MiCTUNA HEBENUKY KiNMbKICTb BEPXHIX AOMILLOK, @ OCTaHHA ABnsAna cobo 4nuctui npoaykr. Mepmii
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Habip dpakuii MICTUB HEBENUKY KiNbKICTb MEHLU MOMASPHUX AOMILIOK (BEPXHIX AOMILLIOK), HANpUKNaj,
3',5'-6ic-hochopamigaTty i gianaHindenindgocdary, i ronoBHUM YMHOM - aiactepeomep Rp, i BUMaras
OUNLLEHHS HaA Apyrii konoHui. (BigHocHa TepMiHONOria "BEPXHIli- HVI)KHil7I" CTocyCTbCFl €noIoBaHHA Npu
HopManbHO-ba3oBin xpomaTorpadii Ha cunikareni, Npu4omy "BEPxHii i3omMep" o3Ha4ae nepLuni
isoMep, wo enweTbesa). Opyrun Habip dpakuii He MICTUB 3HAYHOI KiNbKOCTI AOMILLOK - TiNbKK
ndiactepeomep Rp, WO 3anNULLMBCS, | FONOBHUM YMHOM - AiacTepeomep Sp. [NoTim 1oro pekomGiHyBanu
i3 dopakuyiamu nicng noABIKHOIO KOMOHKOBOrO OYMLLEHHS. PO34YMHHWUK BUNAPIOBanu MpU 3HUXKEHOMY
TUCKy, ogepxaHy 6iny niHy BucywyBanu (0,20 mM pT. CT.) npotsiroM 1 roa., oaepxywoun 42 r
3abpyaHeHoT napTii (CNiBBIAHOLUEHHA BEPXHbOrO i HMXHBLOTO i3oMepy 4:1 srigHo 3'P-AMP) i 38 r
yncToi napTii (CNiBBIAHOLLEHHA BEPXHLOTO i HWXKHBLOTO i3oMepy 1:3). 3abpyaHeHy MapTild NOBTOPHO
nponyckanu 4yepes KOJOHKY aHamnoridHUM Crnocobom, oaemkyoum 3,8 r BEPXHBLOro i30Mepy, YMCTOro
Ha 97 % (okpema dpakuif) i 36 r ynucroro NPoAyKTY B cniBBiAHOLWEHHI 4:1. [IBi OCHOBHi napTii
posunHanu B OXM, noegHyBanu, BunapioBanu npu saHMXKeHoMy TUCKY i Bucywysanu (50 °C, 0,2 mm pT.
CT., 24 roa.), oaepxywoun 74 r (45,7 %) uyuctoro npoAykty 4 3i cniBBiAHOWEHHAM AiacTepeomepis
48:51 y Burnaai 6inoi niHu 3 TemnepaTypoio nnasneHHsa npubnnsHo 75-85 °C.

Ona ogepxxaHHa amMopdHOT TBepaoi Pe4vYoBMHM CyMmiwi JdiactepeomepiB 74 1 6inoi niHu
nepemiwysanu 3 t-6ytunmeTunosum edipom (750 mr), WO NPUBOAUIO A0 YACTKOBOIrO PO3YMHEHHS i
YTBOPEHHS KNEWKOro TBEPAOro 3anuwiky. MNpu nepemiwyBaHHi noBiNbHO BHocunu rentad (750 mn) i
MEXaHIYHO nepemillyBanu CycneHsito npoTsroMm 1 roguMHuM 40 NEPETBOPEHHA KNenkoi macu B Biny
TBEpPAY Pe4vYOoBMHY. TBepAy PEe4vYOBUHY 3ickpibanu wnaTtenem i inbTpyBanu oaepaHy CYCMNeHsilo.
Teepay peyvoBUHY npoMusanu rentaHom (4 x 50 mn) i Bucywysanu y sakyymi (50 °C, 0,2 mm pT. CT.,
24 roa.), oaepxyoun Ginui amopdHUin NOPOLLOK (64 1) i3 LUMPOKMM Aiana3oHOM MMAaBMEHHS, WO
npubnusHo popisHioe 70-80 °C. H i 3'P AMP Bignoeiganu cTtpykTypi; BEPX Bu3Hayana CTyniHb
unctotn 99,8 % npu CniBBiAHOLIEHHI AiacTepeoMepiB 46:54 (Takoxk nigTBepmkeHUM 31 P-AMP).

AnbTepHaTUBHUI CNoci® oaepxaHHA TBepaoi cymiwi 4. lMicns xpomartorpadii 3anuwiok Agidi
CninNbHO BUNaploBanu 3 guxnopmetaHom (5 mn/r) i Bucywysanu npotarom 24 rod. npu Temneparypi
35-40 °C i 35-45 mTOpp. 3anuwok niHW npociloBanu Yyepes CiTky 3 po3Mipom KOMipku 250 MiKpoHiB, a
noTiM BUCYLUYBanNu 3a TUX CaMUX YMOB, MOKW BMICT 3aNMULLKOBOrO AUXITIOPMETaHY HE 3HUXKYBaBCHA A0
BenuunHu MmeHwe 400 M. 4., srigHo X y naposin ¢hasi. OgepxxaHuii aMOpPHMIA NOPOLLOK 3 KOSIbOPOM
Big O6pyaHo-6inoro go 6inoro xapakrepu3yBaBcsa TeMNepaTypHUM iHTEPBANOM CKIyBaHHS Big 53,7 oo
63,5 °C.

OujiHka xapakTtepucTuk cymiwi isomepis (4): 'H-AMP (CDCLs) & 10,05 (we, 1H, NH, Rp), 10,00
(we, 1H, NH, Rr), 7,49 (g, 1H, C6-H, Sp), 7,36 (M, 5H, C6-H, Rp, apomatudnun), 7,23-7,14 (m, 6H,
Rr/Sp, apomaTtnynmii), 6,18 (wa, 2H, C1'-H, Re/Se), 5,63 (g, 1H, C5-H, Sp), 5,58 (a, 1H, C5-H, Re),
5,01 (m, 2H, CH-(CHs)2, Re/Sr), 4,46-4,33 (M, 8H, C-5'-H2, ala-NH, C3'-OH, Re/Sp), 4,12 (M, 2H, ala-
CH-CHs, Re/Sp), 4,01-3,85 (M, 4H, C3'-H, C4'-H, Re/Sp), 1,39-1,22 (M, 12H, BCi CH3, Rp/SP).

S1P-AMP (CDCLs) 6 3,60 (Re), 3,20 Sp BiaHOCHO TpudbeHindocdaty npu - 17,80 M. 4. ES-MS M+1
530,2. EnemeHTHMI aHani3: Po3paxoBaHuit % (Bknodatoun 0,29 % Boau 3rigHo 3 aHanisom Kapna
diwepa) C, 49,75; H, 5,54; N, 7,90, F, 3,58, P, 5,84. Buasnenuit %: C, 49,50; H, 5,44; N, 7,85; F,
3,62; P, 6,05.

OOBroBOpeHHs po3aineHHs isoMepiB

Cnonyka 4 BHacnigok xipanbHocTi hocdopy BKMoYana ABa giacrepeomepu, No3HadeHi sik Sp-4 i
Rep-4. OuiHKy cCcTepeoxiMiyHUX BMNAcTUBOCTEW BUKOHYBanuM Ha OCHOBI  MOHOKPUCTarnbHOro
PEHTTEHOCTPYKTYPHOTO aHanidy Sp-4. Ak Re-4, Tak | Sp-4 gaBanu kpuctaniyHuin NpoaykT.

Mpoueaypu KpucTanisauii onucaHi Huk4e.

O O

NH NH

o. N7 o
?A.. P_om %\P_om
PhO PhO -
7\ 7\ Ho  F
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Mpuknag 3. Kpuctanisadis isomepy Rp-4

XpomaTtorpacdpivyHy dpakuito, Wo MicTuna neplumin MeHwWw NONApHUIA isoMep, Wo entoeTbea Re-4
(3,8 1, 97 % umncToTn) posumnHAnK B isonponaHoni (36 r) i po3daenany renTaHom 40 Henpo3opocTi (72
r. Y po34nH BHOCWUNK 3anan i nepeMiwlyBanu npu KiMHaTHIn Temnepartypi npotarom 5 rog. OaepkaHy
TBEpAY PevYoBUHY 30upanuM BakyymHoOW pinbTpauieto, npomMuBanu rentaHom (2 x 20 mm) i
BucywyBanu (50 °C, 0,2 mm, 24 roa.), oaepxytoumn 2,3 r ayxe ApibHux 6inux ronkonoaibHux kpuctanis
3 TewmnepaTypoio nnaeneHHa 136,2-137,8 °C. Yuctota opepxaHoro matepiany 3rigHo 3 BEPX
aopisHioBana 99,02 %.

Re-4: "H-AMP (CDCLs) 6 9,10 (we, 1H, NH), 7,36 (M, 2H, o-apomaTtnyuui), 7,26-7,16 (M, 4H, C6-
H, m, p-apomatuynHui), 6,16 (wa, 1H, C1'-H), 5,58 (a, 1H, C5-H), 5,01 (cent, 1H, CH-(CHa)2), 4,52-
4,47 (m, 2H, C-5'-H2), 4,10 (g, 1H, C3'-H), 4,02-3,76 (m, 4H, ala-NH, C3'-OH, C4'-H, ala-CH-CHa},
1,37-1,20 (m, 12H, BCi CH3).

Mpuknag 4. Oaep>kaHH4 | kpuctanisauis Sp-4

Cnoci6 1: MpaAMe 0cagkeHHA 3 HEOUMLLEHOT CNONYKU 4: Y PO34uH, rigpoxnopuay i3onponinosoro
edipy L-anaHiny (10,5 r, 61,5 MMonb, ABiYi a3€0TPONHO BUCYLLEHOTO 3 50 MN TONyony KOXHWI pa3s) B
aunxnopmeTtadi (100 mn), Wo nepemiwyeTbes, BHOCUNK hbeHinauxnopdocdar (7,5 mn, 50 mMmonb) npu
KiMHaTHIn TemnepaTypi. Cymiw oxonomxkyeanu ao temnepatypu -10 °C i noTiMm BHocunu posdunH NMI
(30,5 mn, 384,3 mmone) B 30 mn guxnopmeTtany npoTtarom 30 xB. lNicnsa saBepLUeHHSA BHECEHHA CyMiLL
nepemiwysanu npu temnepatypi Mk -10 °C i -15 °C npotarom 1 rog. Y BuLesragaHy cymill B 0anH
npunoMm BHocUnu 2'-gesokcn-2'-ptop-2'-C-metunypuand (3) (10 r, 38,4 mmonb), nepemiwysanu
cymiw npu Temnepartypi Huwxde -10°C nportarom 3 rod. i A03BONANM NOBINbHO Harpitucs Ao
Temnepatypu 20 °C (6 rog.). Cymiw nepemiwyBanu npu Uik TemnepaTypi NpoTaroMm Houi (15 roa.) i
noTiM 3ynuHANM peakdito 3a gonomoroo 10 mn MetaHony. PO34YMHHMK BMnapioBanu, a 3asnuLlok
NOBTOPHO po3umnHanu B EtOAcC (200 mn). Wap EtOAc npomusanu sogow (100 mn), 1 H. HCI (3 x 75
M), 2 % BogHuUM po3dnHoMm NaHCOs (50 mn) i HacuyeHum posdnHom NaCl (50 mn). OpraHivyHui wap
BucywyBanm Hag Na2S0s4, inbTpyBanm i kOHUeHTpyBanu. 3anuok BUCYyLIyBanu B rNMOOKOMY
Bakyymi NpoTAaromM 2 roA., oaepxytoumn 6iny nivy (22 r).

BuwiesragaHny niny po3unHanu B 33 mn OXM, a noTtiM BHocunu 65 mn IPE (isonponinosoro edipy),
OAEPKYIOMM HACHMYEHU PO34YMH. Po3unmH inbTpyBanu 4vepes HeBenuky inbTpytody MOAYLIKY i3
uenity, insTpat nepemiwyBanu i3 3ananioBaHHAM Sp-4 NpOTArOM 72 rod. Npu  KiMHaTHIA
Temnepatypi (npubnusHo 22 °C - Big3HA4YMMO, WO OXOMNOMKEHHS CycneHsii ao Temnepatypu 0 °C
NPUMBOAMIO [0 MNEPETBOPEHHA HEOYULLEHOro nNpoAaykTy B Macno). biny TBepay pevoBUHY
dinbTpyBanu, npomusanu IPE (20 mn) i BucywyBanu, oaepxytoun 4,58 r (~85:15 cymiw Sp-4:Rp-4,
BiANOBIAHO, 3riaHo 3 3'P-AMP) 6inoro nopolwuky. BuwesragaHy Teepay pe4oBuUHy cycneHaysanu B 23
mn OXM, a noTiM KUN'aTunn 3i 3BOPOTHUM XOMOAUNbHUKOM NpoTarom 3 roa. Po3unH oxonogxysanu
00 KiMHaTHOT TemnepaTtypu i nepemiwysanu npotarom 15 roa. biny TBepay pevoBuHy inbTpyBanu,
npomuBanu 4,5 mn xonogHoro OXM i BucywyBanu B rnmmboKoMy BakyyMi npu TemnepaTypi 45 °C,
OOEPXKYIOUN 4nCTUi Sp-4 3 TemnepaTyporo nnaeneHHsa 93,9-104,7 °C, 99,74 % u4uCTOTU 3rigHO 3
BEPX (3,11, 15,2 % Big KiNbKOCTi yPUAUHOBOIO HYKNeo3suay).

Sp-4 'H-AMP (CDCLs) & 8,63 (wc, 1H, NH), 7,47 (a, 1H, C8-H), 7,30 (M, 2H, o-apoMaTu4Hui),
7,26-7.18 (M, 3H, m, p-apomartudHun), 6,18 (wa, 1H, C1'-H), 5,70 (4, 1H, C5-H), 5,02 (cent, CH-
(CHs)2), 4,53 (M, 2H, C-5'-H2), 4,11 (g, 1H, C3'-H), 3,97 (m, 3H, C3'-OH, C4'-H, ala-CH-CH3), 3,77
(we, 1H, ala-NH), 1,39 (a, 3H, C2'-CHs), 1,37 (g, 3H, ala-CHs), 1,24 (g, 6H, CH-(CHs)2).

Cnoci6 2: OaepxaHHa Macna 3 HEOUULLEHOT Cnonyku 4: Y po3uuH, rigpoxnopuay i3onponinosoro
edipy L-anaHnivy (20,6 r, 123 MMonb, ABiYi a3€0TPOMHO BUCYLLEHOrO 3 75 MN TONyony KOXeH pas) B
auxnopmeTadi (200 mn), Wo nepemiwyeTbes, BHocunu dedinguxnopdocdar (14,9 mn, 100 MMmonb)
npu KiMHaTHIA TeMmnepatypi. Cymiw oxonomxysanu ao temnepatypu -10 °C i noTiM BHOCUNN PO3YMH
NMI (61,3 mn, 769 mmonb) B 60 mn guxnopMmeTtaHy npotsarom 30 xB. licna 3aBepLUeHHA BHECEHHA
CyMiLL nepemitysanu npu temnepatypi Mixk -10 °C i -15 °C npoTarom 1 rod. Y BuwiesragaHy cymill B
OAWH NpUnomM BHocunK 2'-aesokcu-2'-cptop-2'-C-metunypuaund (3) (20 r, 76,9 mMMmonb), nepemillysasnu
cymiw npu TemnepaTypi Hwxde 10 °C npoTtarom 3 roA. i AO03BOMANM MOBIMBHO Harpituca Ao
Temnepatypu 20 °C (6 rog.). Cymiw nepemiwyBanu npu Uik TemnepaTypi NpoTaroMm Houi (15 roa.) i
noTiM 3ynuHANM peakdito 3a gonomoroo 10 mn MetaHony. PO34YMHHMK BMnapioBanu, a 3asnuLlok
NOBTOPHO po3uuHanu B EtOAC (400 mn). Wap EtOAc npomusanu sogow (200 mm), 1 H. HCI (3 x 100
M), 2 % BogHUM po3dnHoMm NaHCOs (100 mn) i HacudyeHum posdmHom NaCl (50 mm). OpraHivyHun
wap sucywysanu Hag Na2S0s, hinbTpyBanu i KoHUEHTPYBanu. 3anuwok BUCyLIyBanu B rimbokomy
Bakyymi MpoTarom 2 rog., ogepxytouu 6iny niHy (43 r). Buwesragany niHy posumnanu B 86 mn EtOAc
y ABOTOpPIii KPYrnoAoHHIN kondi, obnagHaHin MexaHivHow Miwankot. INpu nepemillyBaHHI NOBINbHO
BHocunn 100 mn renTaHy i nepemiwysany cycneHsito npotaroM 1 roguHu. BepxHin wap agekaHTyBanu
i 3anMWOK NOBTOPHO nepemiwysanu 3 50 mn posuuHis EtOAc/rentaH y cniBBigHOLWEHHI 2:3 NpoTArom
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10 xB, a NOTIM AeKkaHTyBanu. 3anuLLOK BUCYLLYBanu B rmMMboKoMy BakyyMi, ogepkytoun 6iny niHy (31
n.

BuwlesragaHy niHy po3dnHsanu B 46 mn OXM, a noTim BHocunu 95 mn IPE, ogepytoun Hacu4eHuin
po34nMH. Po34nH pinbTpyBanuM 4Yepes HeEBeENUKY QiNbTpylody noaywky i3 uenity, dinbTpar
nepemiwyBanu i3 3ananoBaHHAM Sp-4 NpoTAroM 72 rod. Npu KiMHaTHIW Temnepartypi. biny TBepay
pe4voBUHY pinbTpyBanu, npomusanu IPE (30 mn) i BucywyBanu, oaepxytoun 7,33 r (~85:15 cymiwn Sp-
4:Re-4, BignosigHo, 3rigHo 3 3'P-AMP) 6inoro nopowky. BullesragaHy TBepay pevYOBUHY
cycrnenHagysanu B 36 mn OXM, a noTiM KAN'STUAKU 3i 3BOPOTHUM XONOAUMbHUKOM MPOTArom 3 roa.
Po3unH oxonoaxkysanu Ao KiMHaTHOI TeMnepaTtypu i nepemiwysanu npotarom 15 rog. biny tBepay
pe4vyoBUHY inbTpyBanu, npommuanu 7,5 mn xonoaHoro OXM i Bucywiysanu B rnmbokomy Bakyymi npu
TemnepaTypi 45 °C, ogepxytoum >99 % uuctun Sp-4 (4,78 1, 11,6 % Big KiNbKOCTI YPUAWMHOBOTO
HyKneo3nay).

Cnoci6 3: 3aBaHTa)KeHHs1 HeouMLEHOT cnonyku 4 cunikarenem: 5,0 r HeouMweHoi cnonyku 4
OAep>KyBanu aHanoriyHo cyMiwli giactepeoMepiBe 40 NOYaTKy eTany KOSIOHKOBOT Xpomarorpadii 3
BUKOPUCTAHHAM NpubnusHo 2,5 r 2'-gesokcu-2'-prop-2'-C-metunypuaunny (3). HeouunwieHy cnonyky
po3unHanu B8 10 mn OXM i B po3yumH BHocunu 10 r cunikarento. PO34YMHHUK BUNAPIOBanu, 04emKyovn
cyxy nacty. lMacty nepemiwysanm 3 40 mn 50 % EtOAc/rekcaH npotarom 15 xB, a noTim
dinbTpyBanu. Cunikarens npomusanu gogatkosumu 10 mn 50 % EtOAc/rekcan. MoTiMm cunikarenb
npomuBanm 15 % MeOH/OXM (100 mn) i 36upanu po3ainbHO. PO3YMHHUK BUNAPIOBANM i BUCYLLIYBAMM
B rMMOOKOMY Bakyymi, ogepkytoumn 4,0 r 3anuwky (niHu). 3anuwok posuunHanu 8 XM (6 mn), a notim
BHocunn ~9 wmn IPE, ogepxyloun HacuyYeHun po3dmH. [oTiM cymiwl akypaTHO nepemillyBanu
NpOTArOM HOYi i3 3amanBaHHAM Sp-4 Npu KiMHaTHIn TemnepaTypi. biny TeBepay pe4voBUHY
BigdinbTpoByBanu i npomusanu IPE (5 mn), oaepxytoun 1,28 r npoaykry. *'P-AMP BusiBuB, LIO
BULLIE3ragaHuii NpoaykT MicTuB 77:23 cymiw Sp-4: Rp-4, BianosigHo. MpoaykT nepekpucranisoByBanu
3 20 mn OXM, ogepxyoun 0,75 1 >99 % uucroro Sp-4 (npubnusHo 12 % Big KiNbKOCTI YPUAUHOBOTO
Hykneosugy). Opep>kaHHA Sp-4 He BMMarano etany CWMiNIOBaHHA, 9K AN CyMiuwi, TOMY BuULLE
NpoAeMOHCTPOBaHa NOBHA peakuiHa npoueaypa. ACNEKTU OAMHOYHOI KPUCTaNIYHOT i NoniMopdHOT
dopM Sp-4 NpeacTaBneHi HUKYe.

Cnoci6 4: 40,0 r 1:1 cymiwi 4 po3unHanu B 90 Mn AMXNOpPMETaHy. Y BullesragaHui pPo3ymH
BHOCKNK giisonponinosui ecip (70 mn), ogepxkytoun HacudeHuin posdunH. (Kinekicte aiisonponinosoro
eqdipy MOXe MIHATMCA 3anexHO Bid YMCTOTU MPOAYKTY). Y pPO3YMH BHOCUNU 3anan Yucroro Sp-4
(>99 %), cyMill akypaTHO nepemillysanu MarHiTHOIO MiLLanko Npu KiMHaTHIN Temnepartypi NpoTArom
20 roa. (yTBOPEHHA TBEPAOT peY0OBUHM cnocTepiranu nicng 2 rod.). Teepay pevoBuHy QinbTpyBanu,
npomuBanu 40 mn cymiwi giisonponinosoro edipy/guxnopmetady (1:1) i BuCyLlyBanu, ogepxyroun
6iny TBepay pevoBuHy (16,6 1, 89,35 % wunctun Sp-4 3srigho 3 AMP). Lo TBepay peqoBUHY
cycrnenaysanu B 83 mn OXM i Kun'aTunu 3i 3BOPOTHUM XONOAUNbHUKOM npoTaroM 3 rog. CycneHsiio
oxonogxKyBanu A0 KiMHATHOT Temnepatypu i nepemilyBanu nNpoTAroM Hodi. Teepay peqoBUHY
BiachinbTpoByBanu i npomusanu 10 mn xonoaHoro OXM. Teepay peqoBUHY BUCYLLYBamnW Y BakyyMi,
oaepxywoun Sp-4 (13,1 1, 99,48 % uuctotu 3rigHo 3 BEPX). 11 r uUi€i TBepaoi peyoBMHN NOBTOPHO
po3vnHanu B 330 mn XM B ymMoBax HarpiBaHHs. PO34KMH OXONOAXKyBanu Ao KiMHATHOT TeMnepaTypu i
3anuwianu npu Uil Temnepatypi npoTarom Hodi. KpuctaniyHuid npoaykT BiadinbTpoByBanu i
BucCyLLyBanu, ogepxywoun 10,5 r Sp-4 (99,74 % ductoTu 3rigHo 3 BEPX).

Cnonykn Sp-4 i Rp-4 MOXHA oaepaTu anbTEPHATUBHUM LUNSAXOM BiANOBIAHO A0 AEB'ATOrO i
[EeCATOro BapiaHTiB BTIMEHHA LUNAXOM peakuil Hykneosuay (3axuweHoro abo HesaxuiueHoro) 3 3
isonponinanaxindgocdopamigatom (cymiwwo C i C', C abo C'), A4k nokazaHO B HACTYNMHOMY PiBHSAHHI:

o)
! —_—
NH c+C Sp-4+R,-4
C —  » S.4

O O +
HO or

2 C ———» R4
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B P.D. Howes et al. Nucleosides, Nucleotides & Nucleic Acids 2003, Vol. 22, Nos. 5-8, pp. 687-
689 ("Howes") onucaHi 2'- i 5'-cbocdhopamigaTn, ogepxaHi peakuiewo 3 t-Oytunmarninxnopugom. B
uboMy Mxeperni Howes onucas, Wo npu peakuii 3'-4€30KCULUTUANHOBOIO HYKNEo3nay 3 METUNOBUM
edipom (8)-2-[xnopdeHokcnocdopunamiHolNponioHOBOT KNCNOTU B MPUCYTHOCTI 1,2 ekBiBaneHTiB t-
OyTunmardinxnopugy Biabysanocsa cenektuBHe ¢pochopunioBaHHss MO 2'-NOMOXEHHIO, OAHaK Yy
MPUCYTHOCTI  A0A4aTKOBOrO  ekBiBaneHta t-Oytunmarnivixnopugy BigbyBamocsa  CenekTuBHe
docpopunioBaHHA no 5'-nonoxeHHto. Lei onuc cnig sictaButn 3 gaHumu, onucaHummn B Cxemi 1
Howes.

Mpuknag 5-1 OgnepxaHHs isonponinosoro edipy (S)-2-[(4-HiTpOoheHoKeH)-
deHokcucochopunamiHolNPoNioHOBOT KUCNOTHK

o)
oL |/C' Y : PhOH, Et,N, DCMIXM°C :
P+ 0 ; : a
| : I
NH,HCI o
c N—P—O NO,
ON o Ho

Y po3uuH 4-HiTpodpeHindochopauxnopugaty (12,8 r, 50 mMonb) y auxnopmetadi (100 mn), wo
nepemillyeTbCs, BHOCUNKU PO34YnH hbeHony i Tpuetunamidy (7,7 mn, 55 mmonb) B guxnopmetadi (100
M) npu Temnepatypi -78 °C npotarom 20 xg. Cymill nepemillyBanu rnpu L TeMmnepartypi npoTsaroM
30 xB, a MOTIM MEPEHOCUNM B iHLWIY KPYrNoAOHHY konby, Wo Mictuna riapoxnopua isonponinoeoro
edipy L-anaHivy (8,38 r, 50 mmonb) B guxnopmetadi (100 mn) npu Temnepatypi 0 °C. Y cymiw
BHOCHNW Apyry nopuito Tpuetunamidy (14,6 mn, 105 mmonb) npotarom 15 xB. Cymiw nepemiwysanu
npu Temnepatypi 0 °C npotarom 1 rog., a NoTiM BUNapioBasnu pPo34YMHHUK. 3anuLLIOK FOMOreHisysanu 3
etunauetatoMm (150 mn) i BiadinbTpoByBanu 6iny TBEpay pe4vyoBUHY. PiNbTpaT KOHUEHTPyBanu npu
3HWKEHOMY TUCKY, odepkytouu Onigo-koeTe macno. HeouuweHy cnonyky xpomatorpadyysan,
Bukopuctosytoun 0-20 % rpagieHT eTunaueTtaTty/rekcaHy, oaepxyroun npoaykt (17 r, 83 % Buxig) y
BUrNSAI CyMiLLi aiacTepeomepiB y cniBBigHOLWEHHI npubnusHo 1:1 3'P-AMP (162 MIu, AMCO-ds): d -
0,31, -0,47; "H-AMP (400 MI'u, OMCO-ds): d 8,31-8,27 (m, 2H), 7,51-7,37 (m, 4H), 7,27-7,19 (m, 3H),
6,70-6,63 (m, 1H), 4,85-4,78 (M, 1H), 3,97-3,86 (M, 1H), 1,21-1,19 (m, 3H), 1,11-1,09 (m, 6H); MS
(ESI) m/z 407 (M-1)+, 3'P-AMP (162 MI'u, CDCls): 6 -2,05, -2,10; 'H-AMP (400 MI'y, CDCls): & 8,22
(a, J=9,2 T'u, 2H), 7,41-7,33 (m, 4H), 7,26-7,18 (m, 3H), 5,05-4,96 (m, 1H), 4,14-4,05 (m, 1H), 3,93-
3,88 (m, 1H), 1,38 (4, J=6,8 'y, 3H), 1,22 (a4, J=6,2 & 3,0 'y, 6H); MS (ESI) m/z 407 (M-1)*.

Mpuknag 5-2 OpepxaHHs Sp-4/Rp-4.

] ) ‘BuMgCl, THF o
3 4+ mixtureofC CymiwmCiC — Sp4 4+ Rq-4

RT, 48h KT, 48 rog

~3 ~1

Y posuunH 1-((2R,3R,4R,5R)-3-pTop-4-rigpokeun-5-rigpokcumetun-3-metuntetparigpodypaH-2-in)-
1H-nipumignH-2, 4-pioHy (130 mr, 0,5 mmonb) y 6esgogHomy TI® (1,5 Mn) WO nepemillyeTbes,
BHocunu 1,0 M posumH TpeTt-OyTunmardinxnopuay (1,05 mn, 1,05 mMonb, 2,1 €kB.)) Nnpu KiMHaTHil
TeMnepaTypi npotaroMm 5 xB8. Yepes 30 xB Mo kpannsx BHOCKIM PO34duH isonponinosoro edipy (S)-2-
[(4-HiTpOdeHoKkeK)-heHokenpochopunamMiHolnponioHOBOT KMUCNOTU (Cymiw isomepis 1:1, 408 wr, 1
MMmonb) y TIe® (1,5 mn) npotarom 5 xB. Cymiw 3anuwand nepemiwyBaTuca npu KiMHaTHInA
TemnepaTypi npotarom 48 rod. i 3ynuHanu peakuito HacudeHum BogHum NH4Cl (20 mn). Cymiw
dpakuioHyBanu Mk etunauetarom (50 mn) i sogoto (20 mn). O6'egHaHUI OPraHiMHUI EKCTPaKT
BUCyLlyBanu Hag 6e3BoAHMM cynbdaToM HaTpilo, (hinbTpyBanu i KOHUEHTPYBANU NpPU 3HUXKEHOMY
TUCKY, oAepKytoun 6nigo-oBTuR 3anuiok. KonoHkoBa xpomarorpadia 3anuiiky 3a gonomoroto 0-
2 % rpapienta MeOH/auxnopmeTaHny gossonana ogepxatu 6iny niHMCTY TBepay pedoBuHy (125 wr,
47 % Buxia, cymiw Sp-4/Rp-4 y cniBBigHOLWEHHI npnbnusHo 3,05:1,0).

Mpuknag 6. OgepXaHHa i HexpomaTorpadiyHe BuaineHHs isonponinoBoro eqipy (S)-2-[(S)-(4-
HITpodeHoKen)-heHokcudocoprnamMiHo]NPONiOHOBOT KUCIOTH

o)
o< |/C' Y PhOH, Et,N, DCMXM .
P+ 0 : e
| : I
NH,HC| o
cl N—P—O0 NO,
ON Ho|
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rigpoxnopua isonponinosoro ecdipy L-anaHiHy (330 r, 1,97 mMonb) nonepeaHbLO BUCYLLyBanu
LWNSAXOM CRiNbHOro BUNaploBaHHA 3 Tomnyonom (2 x 400 mMn) npu 3HWXKEHOMY TUCKY, a MOTiM
BuCcywyBanu y BakyymHin nedi (50°C, 0,2 wMm pT. cr., 17 roa.). Y posuuH, 4-
HiTpoheHindochopanxnopuaary (500,0 r, 1,953 monb) y 6e3pogHoMy aguxnopmetadi (3,0 n), wo
nepemillyeTbes, BHOCUNM po3ynH dheHony (183,8 r, 1,953 monb) i Tpuetunamidy (300 mn, 2,15 monb)
y auxnopmetadi (900 mn) npu BHYTpiWHIA Temnepatypi -60 °C npotsaroMm 3 roauvH. Cymill
nepemiwysanu npu Uin TemnepaTtypi NpoTarom HactynHux 30 xB i NOTIM AO3BONANM Harpituca Ao
TemnepaTtypu -5 °C npotarom 2,5 rog. lNonepeaHb0 BUCYLUEHWUN edhip amMiHOKACHOTU BHOCWUMNW Npu
TemnepaTypi -5~0 °C B atmocdepi asoty npotdarom 10 xB. 3anuwok coni amiHoedipy B Konoi
004aBaHHA NEePeHOCUNN B peakuiiHy CyMill LWNAXOM NPOMMUBAHHA auxrnopMmetaHom (2 x 100 mn).
Cymiw nepemiwysanu npu temnepatypi 0 °C npotarom 40 xB i BHOCUNKU APYry Nopuitlo TpUeTUnamiHy
(571 mn, 4,10 monb) npotarom 40 x8 npu Temnepatypi 0 °C. Cymiw nepemiwysanu npu 0~10 °C
npoTtarom 3 roAd., a noTiM BiadinbTpoByBanu Giny TBEpAY PEYOBUHY (Tigpoxnopua TPUeTUNnamidy) i
npomuBanu i auxnopmetaHoMm (3 x 300 mn). dinbTpaT KOHUEHTPYBanu MNpu 3HUXKEHOMY TUCKY i
rOMOreHi3yBanu 3anuwok 3 metun-t-éyrnnosum edvipom (MTBE, 4 n). JogaTkoBy TBEpay Cinb, L0
yTBOptOBanacb npu uUboMy, BiadinbTposyBanu i npomuBanun MTBE (3 x 150 mn). oinbTpart
KOHUEHTPYBanu Mpu 3HWKEHOMY TUCKY, OAEPXKYKOUM Mpo3ope ACHO-OpyHaTHE macno. 3anuuok
cninbHO BunaptoBanu 3 rekcaHoMm (2 x 140 mn) 3 mMeTol0 BuaaneHHs 3anuwkosoro MTBE, a notim
BucyLwlyBanu y sakyymi npu 40 °C npotaroMm 2 roguH. Cyxuit 3anuLuok 3millyBanu 3 AiisonponinoBum
edipom (IPE, 1,1 n) i nepeMiwyBanu npu Temnepartypi 5 °C Ha BOAHO-KpwXKaHi GaHi. Y po3yuH
BHOCWUINM HEBENUKY KiNbKICTb KPUCTANIYHOTO 3anany UinbOBOro Sp-isoMepy NpoaykTy i nepemiwyBanu
cymiw npu Temnepatypi 5 °C npotdarom 22 rof., YTBOPIOKOUM CYCMEH3il0 CepeaHbol TyCcTOTMu.
CycneHnsilo 3anuwanu B Mopo3unbHin kamepi (-10 °C) npotarom 44 rop. OcajXeHWW npoaykT
36upanu dinbTpauielo i NpoMMBanu NOMeEpPeaHbO OXONOMKEHUMMU 3MILLAHUMKU PO3YMHHMKaAMKU |IPE i
rekcaHoMm (1:1, 3 x 190 mn). TBepay pedoBUHY BUCyLLyBanu y Bakyymi (0,5 MM pT. CT.) Npu KiMHaTHIK
TeMnepaTypi 40 MOCTINHOT Macu, ogepxywoun 227,23 1 (Buxia: 28,5 %) 6inoro TBEpAoOro NOPOLLKY.
CniBBigHoLIEHHS ABOX AiacTepeomepiB Sp:Rp cTaHoBMNO 9,65/1 3rigHo 3 3'P-AMP (162 MI'u, OMCO-
ds, 0 -0,31 (Sp), -0,47). NpoayKkT NepekpucTanisoBpyBanu po3ynHeHHsaM B IPE (840 mm) npu HarpiBaHHi
Ha 6aHi npu Temnepatypi 60 °C. BuwesragaHuii po3yunH NepeMillyBany npu KiMHaTHIR Temneparypi
npoTtarom 1 rod., a NOTiM BHOCUITM HEBEMNMUKY KiNbKICTb 3anany KpucranivyHoro Sp-izomepy. MNMpotdrom 2
roAWH yTBOPIOBABCA Oinui TBEPAUN MOPOLLOK; NOTiM konby 36epiranu B Mopo3uneHin kamepi (-10 °C)
npotarom 16 roguH. Opep)kaHy Oiny TOHKOAUCNEPCHY KpUCTamniyHy TBepay PEYOBUHY
BiachinbTpOBYBaANKU, NpomMuBanu nonepeaHbo oxonomxeHum IPE (3 x 50 mn) i BUCyLlyBanu y Bakyymi
(kimHaTHa Temneparypa, 0,5 MM pT. CT.) 40 NOCTINHOT Macu, oaepxkytoun Biny nyxky Teepay peyoBUHY
(1777 1, 22 % 3aranbHui Buxig abo 44 % 3aranbHUM BUXid HA OCHOBI TEOPETUYHOrO BUXOAY Sp-
isomepy) 3i cniBBigHoWweHHAM giacTepeoMepiB 48/1 3rigHo 3 P-AMP. TemnepaTypa nnaBneHHa 62-
66 °C.

STP-AMP (162 MI'u, AMCO-ds): & -0,31; 'H-AMP (400 My, AMCO-de): & 8,30-8,27 (m, 2H), 7,49
(a, J=8,8 'y, 2H), 7,41-7,37 (M, 2H), 7,23-7,19 (m, 3H), 6,66 (aa, J=13,6, 10.0 'y, 1H), 4,86-4,78 (m,
1H), 3,97-3,86 (M, 1H), 1,19 (a, J=7,2 'y, 3H), 1,10 (g, J=6,4 ', 6H);

STP-AMP (162 MTI'u, CDCls): d -2,05; (162 MI'y, AMCO-de): 6 -0,31; 'H-AMP (400 My, CDCls): &
8,22 (n, J=9,2 Iy, 2H), 7,41-7,33 (m, 4H), 7,26-7,18 (M, 3H), 5,05-4,96 (M, 1H), 4,14-4,05 (m, 1H),
3,93-3,88 (M, 1H), 1,38 (a, J=6,8 'y, 3H), 1,22 (a4, J=6,2 & 3,0 'y, 6H); "H-AMP (400 Mru, AMCO-
ds): & 8,30-8,27 (m, 2H), 7,49 (a, J=8,8 'u, 2H), 7,41-7,37 (M, 2H), 7,23-7,19 (m, 3H), 6,66 (a4,
J=13,6, 10,0 'y, 1H), 4,86-4,78 (m, 1H), 3,97-3,86 (m, 1H), 1,19 (a, J=7,2 Ty, 3H), 1,10 (g, J=6,4 lu,
6H);

MS (ESI) m/z 407 (M-1)+.

Crepeoximito cnonykm 8 (Sp-isoMepy) nigTBEpPAKyBanu MOHOKPUCTANbHOK PEHTIEHIBCHKOIO
kpuctanorpadieto, noapoduui guB. HUXME.

Mpuknag 7. Po3dineHHs cymiwi giactepeomepis isonponinoeoro edipy (S)-2-[(4-HiTpodeHoken)-
deHokcudochopunamiHolNPoONioHOBOT KUCNOTK 3a AOMNOMOrOI0 HagKPUMIYHOT PiAUHHOT XpomMaTorpadii

3pasok cymiwi giactepeomepis (4,8 1), 3baradeHun Rp-isomMepom, niggaBanu HagKpUTUYHIN
piauHHin xpomaTtorpadii (SFC), sukopuctoBytoumn konoHky Chiralpak AD-H (2 x 15 cm) i eniooBanu
35 % isonponaHonom y aiokcuai Byrneuto npu 100 6ap. BUKOPUCTOBYBANM iH'EKLINHE 3aBaHTaXKEHHS 4
MIT 3paska B KOHUeHTpauii 17 mr/mn meTaHony. Re-isomep isonponinosoro edipy [(S)-2-[(R)-(4-
HiTpodeHoKen)-heHokcudocpopunamiHo] NPONIOHOBOT KUCAOTW enioloBaBca nepwmnm. BignosigHi
dpakuii MHOXKUHHUX NPOrOHIB NOEAHYBANN i KOHUEHTPYBaNW NPU 3HUXKEHOMY TUCKY, OAEpPXKyloun 2,9 1

Re-izomepy isonponinosoro edipy (S)-2-[(R)-(4-HiTpoheHoKcH)-
deHokcndocdhopunamMiHolNponioHOBOT KUCNOTU Yy BUINAAI ACHO-KOBTOro B'dA3koro macna i 1,9 r Sp-
isomepy i3onponinosoro edipy [(8)-2-[(R)-(S)-(4-HiTpodheHOoKeH)-
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dheHokecndocdhopunaMiHolNponioHOBOT KUCNOTK y BUrNAAi 6inoi TBepaoi pe4oBUHU. AHANITUYHI AaHi
Re-isomepy Oynu aHanoriyHUMyu JaHuM NPOAYKTY, BWAINEHOIO 3a AOMNOMOIOK BULLEONMUCAHOTO
cnoco®y kpucTanisauii.

AHanITUYHiI OaHi isonponinosoro edipy (S)-2-[(R)-(4-HiTpoheHokecu)-
dheHokcudochopunamiHolnponioHoBoi kucnotn (8, Re-isomep). 3'P-AMP (162 My, AMCO-ds): & -
0,47; '"H-AMP (400 MI'u, AMCO-ds): 6 8,30-8,27 (m, 2H), 7,46-7,38 (m, 4H), 7,27-7,20 (m, 3H), 6,68
(aa, J=138,8, 10,2 l'u, 1H), 4,86-4,77 (m, 1H), 3,97-3,86 (m, 1H), 1,20 (g, J=7,2 'y, 3H), 1,10 (aa,
J=6,2, 2,2 'y, 6H); MS (ESI) m/z 407 (M-1)*.

Mpuknag 8-1. OgpepxXaHHA  paueMiyHoro isonponinosoro  edipy  2-[(4-xnopdeHokcH)-
deHokcudochopunamiHolnponioHOBOT KUCNOTH ()

o
O\F!/C' Y PhOH, Et,N, DCMIXMoC Y . o
o] ; :
o |
NH_HCI ©
cl z \H/\N—P—O cl
Cl o H |

o OPh

Y po3uunH 4-xnopderindoccopanxnopugaty (2,45 r, 10,0 mmonb) y guxnopmetadi (20 mn) wo
nepemillyeTbes, BHOCUNKU po3unH peHony (0,94 r, 10 mmons) i Tpuetunamidy (1,56 mn, 11 Mmonb) y
aunxropmeTaHi (20 mn) npu Temnepatypi -78 °C npotarom 20 xB. Cymiw nepemiwysanu npu Lin
Temnepatypi npotarom 30 xB, a NOTIM MEPEHOCUMNM B iHWY KPyrnoAoHHy konby, wo Mictuna
rigpoxnopua isonponinosoro edipy L-ananiHy (1,67 r, 10 mmonb) y auxnopmetadi (50 mn) npwu
TemnepaTypi 0 °C. Y cymill BHOCUNK ApYry nopuio Tpuetunamidy (2,92 mn, 21 MMmone) npotarom 15
xB. Cymiw nepemiwysanu npu 0 °C npotarom 1 rod., a nNoTiM BUNapioBanu PO3YMHHUK. 3anuLLIOK
romoreHisysanu 3 etunaudetratom (30 mn) i BigdinbTpoByBanu 6iny TBepay pedqoBuHy. dinbTpar
KOHUEHTPYBanuM Mpu 3HWKEHOMY TUCKY, OJepXKywuu Onigo-xoBTe macno. Heouuweny cnonyky
xpomarorpadpysanu, BukopuctoBytodn 10-20 % rpagieHT eTunaueTaTy/rekcaHy, 04emKyoumn NpoaykT
(2,0, 50 % Buxig) y BUrnaai cymiwli giactepeomepis y CniBBigHOLWEHHI npubnuaHo 1:1. 3'P-AMP (162
My, CDCls): © -1,58, -1,62; 'H-AMP (400 My, CDCls): & 7,06-7,51 (m, 8H), 7,15-7,28 (m, 2H), 7,29-
7,47 (M, 2H), 4,0-4,10 (m, 1H), 3,82-3,88 (m, 3H), 1,35-1,36 (a4, 6H); 1,19-1,22 (m, 3H). MS (ESI) m/z
398 (M-1)*. OgepaHui NPOAYKT OYMLLANU E€KCTpakuieto, kpucTtanisauieto abo xpomarorpadieto, Ak
Big3HayeHo BULLE.

Mpuknag 8-2. Opgepxanua (S)-isonponin 2-((2R,3R,4R,5R)-5-(2,4-aiokco-3,4-gurigponipnmignH-
1(2H)-in)-4-dbTop-3-rigpokcu-4-metunterparigpodypaH-2-in)MeTokcu)(peHokcn)-
docpopunamiH)nponaHoaty (4)

Y posuunH 1-((2R,3R,4R,5R)-3-Top-4-rigpokeun-5-rigpokcumetun-3-metuntetparigpodypaH-2-in)-
1H-nipumignH-2,4-piony (3, 26 r, 10 mmonb) y 6espogHomy TId (50 mm) WO nepemillyeTbes,
BHocunu 1,7 M posuuH TpeT-OyTunmardinxnopuay (12,4 mn, 21 mMonb, 2,1 €KkB.)) Npu KiMHaTHiW
Temnepatypi npotarom 15 xB. Yepes 30 xB No Kpannsx BHOCUMM PO3YMH pPaLEMIMHOIO CKNagHoro
isonponinosoro edipy 2-[(4-xnopdeHokcu)-eHokecudochopunamiHolnponioHosoi kucnotn (4,08 r,
10 mmonb) y TI® (15 mn) npotarom 10 xB. PeakuiiHy cymill 3anuwanu nepemiwlysaTtucs npu
KiMHaTHin Temnepatypi npotarom 72 rog. TLUX i3 eTanoHHUM NpPoOAYKTOM NPOAEMOHCTpyBana, o
YTBOPHOBaNoCh NpubnmM3Ho 5 % UinbOBOro NPoAYKTY B NOPIBHSAHHI 3 NOYATKOBUM HYKMNEO3UAOM.

Mpuknag 9-1. OpepXaHHA  paueMiyHoro isonponinosoro  edipy  2-[(2-xnopdreHokcw)-
dheHokcudochopunamiHolNPoONioHOBOT KUCNOTH (L)

Y po3uunH 2-xnopcperindocdopanxnopugaty (9,8 r, 40 mmone) y guxnopmetadi (80 mn), Lwo
nepemillyeTbCs, BHOCUNNU Po3ynH peHony (3,76 r, 40 mmons) | Tpuetunamidy (6,16 mn, 44 Mmonb) y
aunxrnopmeTtaHi (80 mn) npu Temnepatypi -78 °C npotarom 20 xB. Cymiwl nepemiwysanu npu uin
Temnepatypi npotarom 30 xB, a NOTIM MEPEHOCUMNM B iHWY KPyrnoAoHHy konby, wo Mictuna
rigpoxnopua isonponinosoro edipy L-anadiHy (6,7 r, 40 mmonb) y auxnopmetadi (150 mn) npwu
Temnepatypi 0 °C. Y cymiw BHOCUNK apyry nopuito Tpuetunaminy (11,6 mn, 84 mmons) npotsarom 15
xB. CyMiw nepemiwysanu npu temnepatypi 0 °C npotarom 1 roa., a NOTiM BUNapOBanu PO3YNUHHUK.
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3anuwok romoreHisyeanu 3 etunaudetrarom (100 mn) i BiadinbTpoByBanu 6iny TBEpAy PEYOBUHY.
dinbTpaT KOHUEHTPYBANU MNpU 3HMXKEHOMY TUCKY, oJepKytoun Onigo-»koBTe macno. HeounuweHy
crnonyky xpomarorpadysanu, sukopuctosyroun 10-20 % rpagieHT eTunaueTaTy/rekcaHy, o4epxyoun
npoaykt (11,3 1, 72 % BUXia) y BUrNSi cyMilli giactepeomepiB y cniBBigHOLWEHHI npubnuaHo 1:1. 31P-
AMP (162 My, CDClg): 8 - 1,58, -1,61; 'TH-AMP (400 MI'u, CDCls): 6 7,06-7,51 (m, 8H), 5,02-5,94 (m,
1H), 4,10-4,16 (m, 1H), 3,31-3,94 (m, 1H), 1,18-1,35 (m, 3H), 1,38-1,40 (ga, 6H); MS (ESI) m/z 398
(M-1)+. OpepXaHun nNPOAYKT O4YMLIANM EeKCTpakuielo, Kpuctanisauiewo abo xpomaTtorpadgieto, £k
Big3Ha4eHo BULLE.

Mpuknag 9-2. OpepxaHHA (S)-isonponin-2-(({(S)-(({(2R,3R,4R,5R)-5-(2,4-aiokco-3,4-
aurigponipumiaunH-1(2H)-in)-4-drop-3-rinpokcn-4-meTunreTparigpodypaH-2-
in)meTokcn)(dpeHokcu)dpocpopunamiHo)ponaHoary.

Y posuunH 1-((2R,3R,4R,5R)-3-pTop-4-rigpokeun-5-rigpokcumeTun-3-metuntetparigpodypaH-2-in)-
1H-nipumignH-2,4-piony (3, 2,6 r, 10 mmonb) y 6espogHoMy TId (50 mn), WO nepeMillyeTbCs,
BHocunu 1,7 M posuuH TpeT-OyTunmardinxnopuay (12,4 mn, 21 mMonb, 2,1 €KkB.)) Npu KiMHaTHiW
TemnepaTypi npotsroM 15 xB. Yepes 30 xB Mo Kpannsx BHOCUNW PO3YmMH isonponinosoro edipy 2-[(2-
xnopdeHoken)-deHokcndochopunamiHo]NponioHOBOT KMCNoTH (pauemMidHuin, 4,08 mr, 10 Mmonb) y
Tre (15 mn) npotarom 10 xB. Cymiw 3anuwanu MNepemillyBaTUCA MPU KiIMHATHIA TeMneparypi
npotdarom 72 rog. TWX i3 eTanoHHUM NpoaykTOM Mokasana, Wwo yTBOpKoBanoch npubnusHo 5-10 %
LiNnbOBOro NPOAYKTY B NOPIBHAHHI 3 MOYATKOBUM HYKNEO3UO0M.

Mpuknag 10-1. OpepxaHHs pauemiyHoro isonponinosoro edipy 2-1(2,3,4,5,6-
neHTadTopdeHoken)-theHokenpocdopunamiHolnponioHOBOT KUCNOTK ()

F

° DR I Y
F o\||/0| _ PhOH, Et,N, DCMIXMeC ﬁ

l|° o}
o :
N—P—O F
&l + \H/\NHZHCI \H/\H |

o

F F

Y po3unH neHTadtopdeHingocdopamxnopuaary (6,0 r, 20 mmons) B auxnopmMmetadi (40 mn), wo
nepeMillyeTbCs, BHOCUNU po3vnH dyeHony i Tpuetunaminy (3,08 mn, 22 mmons) y guxnopmeTtaHi (40
M) npu Temneparypi -78 °C npotarom 20 xB. CyMmill nepemillysanu npu Ui TemnepaTypi NpoTArom
30 xB, a MOTIM MEPEHOCUNM B iHWY KPYrnoAoHHy konby, wo mictuna rigpoxnopua i3onponinosoro
edipy L-ananiny (3,35 r, 20 mmonb) y guxnopmetadi (100 mn) npu Temnepatypi 0 °C. Y cymiwl
BHOCHNW Apyry nopuito Tpuetunaminy (5,84 mn, 42 mmonb) npotarom 15 xs. Cymiw nepemiwysanu
npu 0°C npotarom 1 rod., a noTiM BunapioBanM pPO3YMHHUK. 3anuwoKk romMoreHisysanu 3
eTunauetatoMm (60 mn) i BigdinbTpoByBanu Biny TBEPAY pPevOBMHY. PiNbTpaT KOHUEHTPyBanu npu
3HWXKEHOMY TMUCKY, OAepkywounm Onigo-KoBTe mMacno y Burnaai cymilwli  giactepeomepis  y
cnieeiagHoLWEHHI npubnusHo 1:1. 3'P-AMP (162 My, CDCls): & - 0,49, - 0,58. OaepxaHuii NpoaykT
ouMLLIANKM eKCTpakUieto, kpuctanisauieto abo xpomartorpaddieto, Sk Big3Ha4YeHO BULLE.

Mpuknag 10-2. OpepkaHHA cymiwi AaiactepeomepiB isonponinosoro edipy (S)-2-[(2,3,4,5,6-
neHTadTopdeHoKeK)-thbeHokcupochopunamiHolnponioHOBOT  KMCNOTU | BUAINEHHA OOUHOYHOrO
Jiactepeomepy isonponinosoro edipy (S)-2-[(8)-(2,3,4,5,6-neHTadhTOPEHOKCH)-
deHokcndochopunamMiHolNponioHOBOT KUCNOTU 3a AONOMOrow GaraTonpoxigHoro AMHaMIYHOro
po3aineHHa, BUKNUKAHOTO KpucTanisauieto.
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Sp, solicteepa

B 2-nitpoBy Tpuropny KpyrnoaoHHy KonfOy, OCHALUEHY MEXaHiYHOW  Millankow i
HU3bKOTEMMNEPATYPHUM TEPMOMETPOM, BHOocunu 60 r (284 mmonb) dedinguxnopdocdary i 300 mn
6e3BoaHOrO amxnopmertaHy. Po3unmH oxonomkyBanu go temnepatypu 0 °C B aTtmocdepi asoTy i
LBMAKO BHOCWUNK Cinb rigpoxnopuay isonponinanaHarty (BUCYLUEHOro y BakyyMmHin neui, 47,7 r, 284
MMOIb) Y BUrNSAAI TBepAoT pevyoBuHU. CyMmill nepemillysanu i oxonoaxyeanu Ao temnepatypu -55 °C
Ha GaHi 3 aUETOHOM i CyXMM NMbOAOM. Yepes KpannuHHy Niiky BHOCUNKU po3yuH 60,32 r Tpuetunamidy
(596 mmonb) B 300 mn guxnopmeTtadHy npoTtaroMm 70 xBunuH. Biny Henpo3sopy cymiw nepemiwysanu
npu TemnepaTtypi -55 °C npoTAroM niBroAnHKU, a NOTiM NOBIMbLHO NigBULLYyBanu Temnepartypy Ao -5 °C
npotarom 1,5 rod. ¥ cymiwl yepes KpannuHHy Mikky BHOCUNW NONepeaHbO OXONoaXKeHY (40 KiMHATHOT
TemnepaTtypu) cymiw neHtadtopdeHony (52,42 r, 284 mmons) i Tpuetunaminy (32,11 r, 317 mmonsb)
B 180 mn guxnopmeTtaHy npotarom 1 rogd. npu Temnepatypi 0 °C, oaepkaHy cymill nepemiwysasnu
npu 0 °C npotdAromM 4 roguH. binun ocag (TEA HCI) BigdinsTpoByBanu i npoMmBanv guxnopMeTaHoM
(3 x 50 mn). ®iNbTpaT KOHUEHTPYBanuW MpuU 3HWXKEHOMY TUCKY i roMoOreHisyBanm Ginun TBepaui
s3anuwok 3 880 mn t-6ytunmeTunosoro edipy (TBME) npu KiMHaTHiA TeMnepaTypi NPOTAroM roauHu.
Biny cycneHsiio ¢inbTpyBanu i npomuBanu teepay pevosuHy TBME (3 x 150 mn). Teepay pevyoBUHY
posnoainanu B cymiwi etunauetaty (600 mn) i Boan (150 mn). OpraHidHui wap BigokpemnoBanm i
npomuBanu Bogotw (3 x 100 mm). OpraHidyHmin wap sucywysanu Hag MgSOs i KOHUeHTpyBamm,
ogepxkywoun 29,92 1 (66 mMmonb) nNpoaykty (Sp-isomep, nNIATBEPIKEHO  PEHTTEHIBCLKOIO
Kpuctanorpadieto, HmxMe) y Burnaai 6inoi nerkoi Teepaoi pe4oBUHMN.

dinbTpaTt BULLIE3ragaHoro romoreHizaTy 3 TBME KOHUEHTpYBanu npu 3HW>KEHOMY TUCKY A0 Binoro
TBEPAOro 3anuLLUKy | roMoreHisysanu TBepay pedoBuHy 3 450 mn cyMiwi eTunauetarty i rekcany (20:80
06./06.) npu KiMHaTHIN TemnepaTtypi NpoTarom 75 xBunuH. TBepay peyoBuHy (TBepaa pedoBuHa 1)
36upanu insTpyBaHHaM i npomueanu 20 % eTunauetaTom y rekcadi (75 mn, 2 x 30 mn). MatkoBui
PO34YMH KOHLEHTPYBanu A0 yTBOPEHHs OpyaHo-6inoi TBEpAOT pevYOBUHU, SIKY NOTIM rOMOreHisyBanu 3
20 % etunaueTtaToM y rekcani (185 mn) npu kKiMHaTHIA TemnepaTypi npotarom 17 roauH. biny TBepay
peyoBUHY (TBEpAA pevoBrHa 2) 36upanu inbTpyBaHHAM i npomuanu 20 % eTnnaueTaTtoM y rekcati
(2 x 10 mn). Teepay pe4voBuHy 1 i TBEpAY PEYOBUHY 2 NOEAHYBANMU i PO3YNHANK B 1,2 n eTunauerary.
PosunH npomueanu Bogot (3 x 150 mn), HacuveHum posunHom NaCl (50 mn) i Bucywysanm Hag
MgSQ4. PO34MH KOHUEHTPYBANMU MpW 3HWXKEHOMY TUCKY, odepxyouun 72,8 1 (161 MMOMb) YNCTOrO
nNpoAaykTy. 3aranbHa Kinekicte NpoaykTy craHosuna 102,72 r (226 mmons, 80 %). '"H-AMP (CDCls,400
Mlu,) d: 7,38-7,33 (m, 2 H), 7,27-7,24 (m, 2 H), 7,23-7,19 (M, 1H), 5,04 (renT, 1 H), 4,18-4,09 (M, 1H),
4,01-3,96 (m, 1H), 1,45 (g, 3H), 1,25 (aa, 6H). 3'P-AMP (CDCls, 162 MI'u) 6: -0,50.

Mpuknag 10-3: OpepkaHHA cymiwi AaiactepeomMepis isonponinosoro edipy (S)-2-[(2,3,4,5,6-
neHTadTopdeHoKeK)-thbeHokcupochHopunamiHoJNponioHOBOT  KUCNOTU | BUAINEHHA OOWHOYHOrO
Jiactepeomepy isonponinosoro edipy (S)-2-[(S)-(2,3,4,5,6-neHTadbTOpdEHOKCH)-
deHokcudochopunamiHolNponioHOBOT  KMCAOTM  3a  AOMOMOrOK  OAHOMNPOXiAHOMO  AUHAMIYHOro
po3aineHHa, BUKNUKAHOTO KpucTanisauieto.

B 1-n cyxy Tpuropny konfOy, o6nagHaHy HU3bKOTEMMEPATYPHUM TEPMOMETPOM i MEXAHIYHO
MILLIAMNKOIO, 3aBaHTaxkyBanu denindocdopanxnopuaar (25 r, 118,5 mmonb). BHocunu 6e3BoaHuit
auxnopmetaH (125 mn) i oxonogxysanu po3dnH Ao Temnepatypu 0 °C. lNpu cTpywyBaHHi B
atMocdepi N2 wBuako BHOCUNK Cinb edipy anaHiHy (BucylwieHy B nedi) (19,86 r, 1 eks.). Po3uuH
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oxonomkysanum npubnm3Ho Ao Temnepatypu -50 °C  (BHyTpiwHsa Temnepatypa (y ©OaHi 3
aLeToHoMm/cyxum nboAom B atMocdepi N2). Yepes kpannuHHy Miliky No Kkpannsax npu temneparypi -
50 °C BHOCWUNK pO3UmMH TpuetTunaminy (25,2 r, 2,1 eks.) y AXM (125 mn) npoTtsrom 0,5 roa.; ogepxkaHy
6iny cycneHsilo nepemiwysanu npubnusHo npu -50 °C npotsarom 0,5 rog. Cymiwi Jo3sonsnm
HarpiTuca go Temnepatypu 0 °C npotarom 1,5 roa., a noTiM 4Yepe3 KpanfuHHY FiiKy BHOCWIK
nonepeaHbLO 3MiLLaHUIN OXONOJXKEHUIN PO3UnH neHtadTopdeHony (21,82 r, 1 eks.) i TEA (13,2, 1,1
ekB.) (yBara: BUAiNeHHA Tenna npu 3amiwyeaHHi neHtadTopdeHony i TEA) B 75 mn OXM npotarom 0,5
rog. npu Temneparypi 0 °C. Cymiw nepemiwysanu npu 0 °C npoTAroM HaCTYnHUX 4 roguH.

CymMmiw inbTpyBanu 4epes ninky bioxHepa, 3ibpaHuii TBepAMW rigpoxnopua TpUeTUNnamiHy
npommuBanm OXM (3 x 40 mn). ®inbTpar nepesipsnu 3a agonomoroto 3'P-AMP (cniigHOLWIEHHSA
nNpubnusHo gopiesHoe 1,14:1 Ha KOPUCTb Sp-AiacTepeomMepy - 3CyB Miky y 6ik cnabkoro nons) i ginumm
Ha ABi YaCTUHK 3 PiBHOI Macolo. OJHY 3 HUX KOHLUEHTPYBanu Npu 3HMXeHoOMY TUCKY. binuin TBepani
sanuwok (31 r) romoreHidysanu B cymiwi EtOAc i rekcany (150 mn, 20:80, 06./06.) npu KiMHaTHin
TemnepaTypi npotsirom 17 rod., gatoumM 4ac Ang AWHAMIYHOIO pO3dineHHs1 MEHLI PO3YUHHOrO Sp-
isomepy. biny cycneHsito dinbTpyBanu i npomusanu Teepay peyosuHy 20 % EtOAc y rekcaHi (2 x 25
mn). TBepay pedoBuHy (22,58 1) nepesipsinu 3a aonomoroto 'H-AMP i 3'P-AMP; BoHa micTuna
NPOAYKT Yy BUIMAAI OAHOro isomepy, 3abpyaHeHoro cCinmio rigpoxnopuay TpuetunamiHy. TBepay
PEeYOBUHY po3dMHANM W dpakuioHyBamu B 310 mn EtOAc i 100 mn Boagu. Micna BipgineHHs
OpraHidHoOro Lwapy, BOAHMW wap niggasanu 3BOPOTHIN ekcTpakuii EtOAc (50 mn). O6'egHaHui
OpraHidHMi wap npomusanu Bogok (3 x 80 m), HacudeHum posunHom NaCl (50 mn) i Bucyysanm
Hag MgSQOs. PO34nMH KOHUEHTPYBanM MPU 3HUXKEHOMY TUCKY, a MOTiM BMUCyLlyBanmu B rnnMbOKOMY
BaKyyMmi Npu KiMHaTHI TemMnepaTypi 40 NOCTINHOT Macu, ogepxkytoumn 17,36 r npoaykTy y Burnsgi 6inoi
TBEpPAOT PEYOBMHU 3 NOMOBUHU peakuiinHoi cymili. Buxia cknas 64 %. 3ragyBaHuil BULLE MaTKOBUIA
PO3YMH KOHUEHTPYBanK A0 KNenkoro 3anuiky (7,89 r), wo MIiCTUB peareHTu B cniBBigHOLWEHHI 1:1,2
(UinbOBUI/HELINbOBMIA) 3riaHo 3 S1P-AMP.

Mpuknag 10-4. OgpepxaHHa isonponinosoro edipy (S)-2-[(2,3,4,5,6-nentadpTopdeHokcn)-
deHokcucochopunamiHolNPoNioHOBOT KUCNOTHK

Y YUCTUI | CyXMIA CKNAHUI peakTop 3aBaHTaxysanu OXM (11,5 n). B atmocdepi a3oTy B peaktop
3aBaHTaxkyBanu cetinguxnopdocdar (2,3 kr, 10,9 monb). Po3unH oxonoax)ysanu 4o TeMnepaTypu
0°C. MoTim B OoauMH mnpuroMm npu Oe3nepepBHOMY nepemiwyBaHHi npotarom 30 xB BHOCUIU
rigpoxnopua isonponinosoro edipy L-anaHiny (1,83 kr, 10,9 monb). PeakuiiHy Macy oxonoaxysasnu
40 BHyTpiwWHbOT Temnepatypu -50°C 3a pgonomMorow OaHi 3  aueTOHOM/CyXMM nboaoM. Y
BULLE3ragaHUin peakuinHuii po3vynH NoBinNnbHO BHocunu cymiw TEA (2,1 ekB., 3,17 n) y OXM (11,5 n)
npotarom 8 roA., MIATPUMYKOUM BHYTPIWIHIO Temnepatypy B JianasoHi mik -40 i -50 °C. Micnsa
3aBEPLUEHHA BHECEHHA, Temnepatypy CyMmilwi nigTpumyBanu B UbOMY X Aiana3oHi npoTarom
npubnusHo 1 rog. Cymiwi gos3sonsinu Harpituca ao Temneparypu 0 °C npoTtarom npudnusHo 4 roa.

OaHo4vacHo B iHWKMI peakTop 3aBaHTaxysanu OXM (6,9 n) i BHocunu neHtagptopderon (2,0 kr,
10,9 monb) B atmocdepi a3oTy. Po3unH oxonoaxyesanu o temnepatypu 0 °C, noTiM BHOCMNU B
po3uuH neHtadtopdeHony TEA (1,1 ekB., 1,65 n) (ek3oTepMivyHa peakuisi) NpoTAromM NpubnuaHo 2
roq. OgepaHWW PO3YMH, Y CBOK 4Yepry, NOBINbHO BHOCUNM B MEPLUAA PO3YUH, WO MICTUTb
deHinguxnopdocdart i eip aMmiHOKACNOTH, NIATPUMYIOMM Temnepatypy B aianasoHi mik 0 i 5 °C,
npoTarom npubnusHo 7 rog. licna 3aBepLlUeHHS BHECEHHA MNPOAOBXKYBanu NEPEMIlyBaHHA Npu
UbOMYy JdianasoHi Temnepartyp npotarom npubnmaHo 4 roa. Xig peakuii BigcnigkoByBanu 3a
ponomoroo BEPX. Konu sanuwanoca meHwe 5 % neHtadTopdeHony, peakuilo synuHanu. Cnig
3a3HayuTK, WO B Leld MOMeHT xipanbHa BEPX ykasysana Ha OOHOPIAHICTb CyMilli giactepeomepis
NpoaYKTY.

PeakuiiiHy cycneHsilo inbTpyBanu 4epes HyTY-QINbTP AN BUAANEHHA OinNbLUOT 4acTUHU
cycrneHaoBaHOoI Coni rigpoxnopuay TpueTunamidy. 3rycTtok coni npoMuBanu HagsMLLKOBOIO KiNbKICTIO
OXM (9 n) i uw piguHy gogasanu A0 OCHOBHOro inbrpaTy. inbTpar KOHUEHTpyBanu mnpu
3HWXKEHOMY TUCKY Npu TemnepaTypi 35 °C, ogepxkytoun TBepAMIA 3anUIOK. TBepaui 3anuLIOK CRiflbHO
BUNaploBanu 3 rekcaHom (4 n) Ansa noganbLlloro 3HWXKeHHs piBHiB 3anuwkosoro OXM. Jo Teepaoro
sanuwky gogasanu 6 n 20 % MTBE/rekcaHy i nepemiwyBanu CycneHsio npotarom npubnmaHo 17
roguMH npu KiMHaTHIK TemnepaTypi nig koHTponem BEPX. pH po3ynHy 3anuwasca Ny>XHUM 4epes
3anuwkosun TEA. Y uei yac BinbyBaBca AMHAMIMHE PO3AINEHHS, NPU AKOMY TBEpAA PE4YOBUHA, LLUO
0CaIKYETbCA, sABNANA cobolo UinboBui isomep Sp-4, a B HAA0CAA0BIN piauHi 36epiranacs pisHoBara
Mi>k Sp-4 i Rp-4.

CycneHsito nponyckanu vepes HyT4-PIiNLTP | NnpoMuBanu TBeEpAWUW LUiNbOBWUIA NPOAYKT, BCE LUe
3abpyaHeHun rigpoxnopugom TEA, 5 % MTBE/rekcaHom (1 n). TBepay pPe4vYOBUHY PO3YMHANU B
etunauyetarti (35 n) i npomuBanu Bogoto (3 x 35 n) i HacudeHum posunHom NaCl (10 m), a noTim
BUCYLLYBanu Hag TBEPAUM CyrnbdaToM HaTpilo, hinbTpyBanu i KOHUEHTPYBaNu Npu 3HUXKEHOMY TUCKY,
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NiaTPUMYIOMKM TemnepaTypy peaktopa Hwxde 44 °C. TBepaui 3anuwoK ChinbHO BunapioBanu 3
rekcaHom (4 n). PeakTtop oxonoysanu A0 KiIMHaTHOT TemnepaTtypu i BHocunu 5 % MTBE/rekcaH (5
n). F'ycTy cycneHsito nepemiwlyBanu npotarom 15 xs i notiM 3éupanu TBepay pe4oBUHY 3a JOMNOMOTO
dinbTpadii. 3ibpaHy TBepay peyoBMHY MPOMMBANM rekcaHom (2,5 n) i BucywyBanu B rnmnbokomy
Bakyymi npu KiMHaTHIA TemnepaTtypi A0 MOCTIMHOT Macu, OAep:KylouM KiHUEBMA npoaykt (Sp-4) y
BurnAgi 6inoi teepaoi pedoBunu, 2,6 kr (53 %); 99,5 % unctotu 3rigHo 3 BEPX, wo mictntb 0,4 % Re-
4,

Mpuknag 10-5. OnepxaHHA (S)-isonponin-2-(({(S)-(((2R,3R,4R,5R)-5-(2,4-aiokco-3,4-
aurigponipumiaunH-1(2H)-in)-4-drop-3-rinpokcn-4-meTunreTparigpodypaH-2-
in)meTtokcn)(cbeHokcun)dpocoprunamiHo)nponaHoary

Y posuunH 1-((2R,3R,4R,5R)-3-Top-4-rigpokeun-5-rigpokcumetun-3-metuntetparigpodypaH-2-in)-
1H-nipumignH-2,4-piony (3, 2,6 r, 10 mmonb) y 6espogHoMy TId (50 mn), WO nepeMillyeTbCs,
BHocunu 1,7 M posuuH TpeT-OyTunmardinxnopuay (12,4 mn, 21 mMonb, 2,1 €KkB.)) Npu KiMHaTHiW
Temnepatypi npotarom 15 xB. Yepes 30 xB No Kpannax BHOCKMNW PO3YMH HEOUULLEHOIO paueMiyHOro
isonponinosoro  edipy  2-([2,3,4,5,6-neHTtadpTopdreHokcu)-eHokcudocdopunamiHonponioHoBoT
kncnotu (4,08 mr, 10 mmonb) B TFP (15 mn) npotarom 10 xB. Cymil 3anuwanu nepemillyBaTuca npu
KiMHaTHin Temnepatypi npotdarom 72 rog. TLWX i3 eTanoHHMM MpPOAYKTOM MoKasana, Lo
yTBOptoBanocs NnpubnuaHo 40-50 % Linb0BOro NpoAyKTy B NOPIBHAHHI 3 MOYATKOBUM HYKNEO3UAOM.

Mpuknag 10-6. OpepxaHHA (S)-isonponin-2-((S)-({((2R,3R,4R,5R)-5-(2,4-giokco-3,4-
aurigponipumiaunH-1(2H)-in)-4-drop-3-rinpokcn-4-meTunreTparigpodypaH-2-
immeTokeu)(peHokeun) pocdhopunamino)nponaHoaty (Sp-4), BUKOPUCTOBYIOUM i30NPOMINOBuin eqip
(S)-2-[(S)-(2,3,4,5,6-nenTadTopdeHokcn)-dheHokcudocdoprunamiHo]nponioHoBoT KMCNOTU i
OUULLEHHS TiMbKKM LWNAXOM KpucTanisauii.

[e) H
o H Y : ol YN °
N o
Y 0 F F o : o N
o N o =
N = - o tBuMgCl, THF Tre H
HO + : ] — 0 S
P RT, KT, 4 rog HO s

Qw1

Y po3uunH cnonykn 3 (10 r, 38,46 mmMonb, BUCYLLEHWI Y BakyyMi npu TemnepaTypi 50 °C npotarom
20 rog.) y OesgogHomy TI® (165 Mn), WO nepemiwyeTbcd, BHocunm 1,7 M posdMH TpeT-
oytunmardinxnopuay B Tr® (47,5 mn, 80,77 mMonb) npoTtarom 20 XB HA XONOAHiN BoaaHin 6aHi (5 °C)
B atmocdepi asoTy. lNicns 3aBepLUEHHS BHECEHHSA, BaHIO, LLI0 OXONOMKYE BUAANANM i NepemMillyBanm
6iny cycneHsilo npu kimHaTHIn Temnepatypi (20 °C) npotdarom 30 xB. lMoOTiM y peakuiiHy cymiL
BHOCUMN PO3YmH isonponinosoro edipy (S)-2-[(8)-(2,3,4,5,6-neHTadhTOPEHOKCH)-
deHokcndocdopunamMiHo]lnponioHoBoi kucnotu (20,9 r, 46,11 mMonb) y 6essogHomy TId (165 mn)
npotarom 30 xB. Cymiw nepemiwysanu npu KiMHaTHiK Temnepatypi (20 °C) npotarom 3,5 rog.
MNepemillyBaHHSA NPOAOBXYBanu NpoTaroMm goaatkosux 1,5 rod.; Ha ybomy etani TLUX ykasysas Ha
>95 % KOHBEPCIIO i BifCYTHICTb 3HAYYLLMX BigMIHHOCTEN Y KinbKocTi gomiwku 3',5'-6ic-dhocdopamigaty
3 MOMEHTY 4acy 2 rog. Peakuio 3ynuHanu HacuydeHum BogHum po3dmHoMm NH:Cl (10 mn), a notim
BUNaApoBanu pPo3dYnMHHUK nNpu temnepatypi 25 °C. 3anuwok ¢pakuioHysanu mik eTunaudetarom (400
M) | CYMILLILLIO HacU4YeHWUW pPo34YMH xropuay amodito (60 mn)/Boga (20 mm). OpraHiyHui wap
BiJOKpeMnioBanu, NPOMUBAaNM HaCUYEHUM PO3YMHOM Xropuay amoHito (80 mn) i Bogoto (3 x 60 mn).
BoagHuuin wap 3bepiranu okpemo. OpraHiyHuWi wap npoMueanu 5 % BOAHWMM PO34YMHOM KapOoHaTty
HaTpito (3 x 50 mn) i Bogoto (2 x 60 mn). MNepwmnin BOGHUIA WIAP ekcTparysanu 4o4aTKoBOK KiNbKICTIO
eTunauetarty (100 mn), npomueanu Boaoto (2 x 20 mn), a NOTIM LUKUM ke eTUNnaueTaTHUM EKCTPaKTOM
eKkcTparysanM BOAHMWIA Luap, OAepKaHWi MiCns NPOMUBAaHHA KapOoHATOM Hatpito. OpraHidHui wap
npoMmBanu Boaok (2 x 20 mn) i noeaHyBanuM 3 OCHOBHOW napTien. O6'egHaHi OpradidHi wapu
BUCywlyBanu Hag 6e3BogHUM cynbdartom HaTpilo, inbTpyBanu i KOHUEHTPyBanu, OAEPXKYH4M
niHUCTY TBepay pedoBuHy (19,32 r). 3anuwok po3unHsanu B 60 mn amxnopmeTany (Bunagas Ginui
TBEPAUA 0Caj i YTBOPIOBABCA OCAMPKEHUN LUAP NPOTArOM NPUMOMM3HO N'ATU XBUIUH), @ NOTiM BHOCUIM
25 mn IPE. CycneHsilo nepemiwysanu npu KiMHaTHIn TemnepaTtypi npotarom 2 rog. biny teepay
pevoBUHY inbTpyBanu, npomuanu 1:1 cymiwwwo xonogHoro (0 °C) IPE/auxnopmeTtany (20 mn) i
BuCywlyBanu, ogepxkytoun 11,77 r (Buxin 58 %) npoaykty y Burnagi amopcdpHoi 6inoi TBEpAOT
pevoBMHWU. BuwlesragaHy TBepay PeYOBUHY MNOBTOPHO pPO3YMHANKM B auxnopmeTtadi (350 wn),
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dinbTpyBanu i BuNnapoBanu npu atmocdepHomy TUcky (Temnepartypa 6aHi 45 °C) go o6'emy ~120
M. Po3unH 3anuwanu npu KiMHaTHin Temnepatypi (21 °C) npotarom 20 rog. biny kpuctanivyHy
TBEPAY PevOBMHY (COMbBAT AMXNOpMeETaHy) 3bupanu inbTpadieo, npomusanu xonogHum (0 °C)
anxnopmeTtaHom (10 mn) i BuCywyBanu B rnMOOKOMY Bakyymi npoTtarom 4 rofd. npu KiMHAaTHIN
TEMMepaTypi, 0AepKylouM YMCTUIA HeCconbBaToBaHUn npoaykt (10,62 r, Buxig 52 %) y surnaai 6inmx
ronok. YucroTa 3rigHo 3 BEPX cTtaHoBuTb 99,8 %. CnekTpanbHi BNacTUBOCTI BiANOBIAANN 3HAYEHHAM,
HaBedEHUM TyT.

Mpuknag 10-7. OnepxaHHA (S)-isonponin 2-((S)-(((2R,3R,4R,5R})-5-(2,4-giokco-3,4-
aurigponipumiaunH-1(2H)-in)-4-drop-3-rinpokcn-4-meTunreTparigpodypaH-2-
immeToken)(peHokemn) pocdhopunaimiHo)nponanoaty (Se-4), BMKOPUCTOBYIOUM i30MPONINOBUIA  eqip
(S)-2-[(S)-(2,3,4,5,6-nenTadTopdeHokcn)-deHokcudocdoprunamiHo]nponioHoBoT KMCNOTH,
MoaudikoBaHi yMOBH i BignpauboByBaHHA peakuii i OYULLEHHS TifbKKU LWWNSAXOM KpucTanisauii.

m
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Y cycnensio 1-((2R,3R,4R,5R)-3-tbTop-4-rigpokeun-5-(rigpokcumetunn)-3-meTuntetparigpodypaH-
2-im)-nipumigunH-2,4(1H,3H)-giony (3, 5,0 r, 19,1 MMOMnb, BUCYLLEHOrO Yy Bakyymi npu Temneparypi
50 °C npotarom 20 rog.) y 6essogHomy TP (75 mn), Lo nepemillyeTbes, 3a JOMOMOTOK KpanfmMHHOT
ninkm BHocunu 1,7 M po3uuH TpeT-6ytunmarHinxnopuay (23,7 mn, 40,35 mmonb) npotarom 30 xB npu
TemnepaTypi -5 °C. biny cycneHnsiio nepemiwysanu npu Ui Temnepatypi npotarom 30 xB i NOTiMm
003BONANM Harpituca 4o kKimHaTtHoi Temnepatypu (20 °C, npu sk nepeMiwyBanu MAPOTAroMm
popatkoeux 30 xB. PeakuinHy cymiw oxonomxkyBanu no 5°C, a noTiMm BHOCUIW PO3YMH
isonponinosoro edipy (S)-2-[(8)-(2,3,4,5,6-neHTadhTOPEHOKCH)-
deHokcudochopunaminolnponioHosoi kucnotu (10,45 r, 23,06 mmonb) B TMP (50 mn) npotsarom 30
xB. Cymill nepemiwwysanu npu Temnepatypi 5 °C npoTarom 18 roa., oxonogxysanu ao -5 °C, a notim
synuHanu peakuito 2 H. HCI (25 mn). Y cymiw BHocunu tonyon (100 mn) i HarpiBanu 40 KiMHaTHOT
Temnepatypu. Yepes 20 xBunuH po3ainanu wapu. Opradiydui wap npomusanu 1 H. HCI (2 x 10 mn),
gogoto (10 mn), 5 % BogHuM po3dunHoM NazCOsz (4 x 10 mu), Bogow (2 x 10 Mn) i HacU4eHUM
posunHom NaCl (10 mn). Bei BogHi Wwapu NOBTOPHO ekcTparysanu Tonyonom (20 mn), npoMueanm 5 %
BOAHUM po3unHoM Na:COsz (2 x 5 mm), sogoo (10 mn) i HacuyeHum posunHom NaCl (5 wmnm).
OOG'egHaHMi OpraHivyHMA Wwap BucywlyBanu Haa ©6e3BogHMM CynbdaToM HaTpilo, QinbTpyBany i
KOHUEeHTpyBanu a0 npubnusHoro o6'emy 20 mn. Y po3uMH BHocunu AauxnopmetraH (20 mm) i
nepemiwlysanu cymill Npu KiMHaTHIN TemnepaTypi npotsarom 18 roa. Teepay peyvoBUHy dinbTpyBanu,
npommuBanu 1:1 cymiwwo MTBE/OXM (2 x 10 mn) i BUCyLlyBanu B rmmboOKOMY BaKyyMi, OepKyroun
6iny TBepay pe4voBuHy (7,7 r). BEPX TBEpaoi pevoBMHM HA LLOMY eTarni BU3Hadana smict 98,21 % Sp-
4,0,18 % cnonyku 3, Wwo He npopearyeana i 0,67 % gomiwkn 3',5'-6ic-chochopamigaTy. Buwesragany
TBEPAY PEYOBUHY Sp-4 NOBTOPHO PO3YUHANM B AUXNOPMETaHi (77 M, HAarpitomy B NOCYAUHI BUCOKOTO
TUcky npu 55 °C) i sanuwanun npu KiMHaTHin TemnepaTypi Ha 20 roa. KpuctaniyHy TBepay pedoBUHY
dinbTpyBanu, nNpomMuBanu xonogHum guxnopmetradHom (5 mn, 0 °C) i BucywyBanum B rnmubokomy
BaKyyMi, OJepXKyun YMCTUMI NpoaykT y Burnagi 6inoi Teepaoi pedoBuHu (6,9 1, Buxig 68 %, 99,79
4YMCTOTK 3rigHo 3 BEPX).

OaepxaHHa i ounmweHHa C abo C' 3abesnevyBanu npamui goctyn Ao Sp-4 abo Re-4, sk
NPOINCTPOBAHO HACTYNHUMU NPUKIIA4aMMU.
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Mpuknag 11. OgepxaHHa Sp-4 (32-mr macwrab): Y posuuH, 1-((2R,3R,4R,5R)-3-(dpTop-4-rigpokcu-
5-rigpokcumeTun-3-meTuntetparigpodypan-2-in)-1H-nipumignH-2,4-giony 3 (32 wmr, 0,12 mMmonb) y
6espogHomMy TId (1 mn), Wo nepemiwyeTbes, BHocunm 1 M posuuH t-6ytunmarninxnopugy (0,26 mn,
0,26 mmMonb, 2,1 eKB.)) Npu KiMHaTHIKN TemnepaTypi npotarom 3 xB. Yepes 30 xB NO Kpannsax BHOCKIN
posduH isonponinosoro edipy (8)-2-[(S)-(4-HiTpodeHokcn)-deHokeudocdopunamiHo]lNnponioHoBoT
kucnotu (8, Se-isomep) B TI® (0,5 mn) nporarom 3 xB. Cymiw 3anuwianu nepemiysatuca npu
KIMHATHIN TemnepaTypi NpoTarom 42 rof. i 3ynuHANu peakuito HacuyeHum sogHum NHiCl (10 mn).
Cymiw hpakuioHyBanm Mk eTunaueTtatom i Bogow. O8'egHaHUIA OpraHiyHMIn EKCTPaKT BUCYLUyBanu
Hag 0e3BoAHMM cynbd)aTtoOM HaTpilo | KoHueHTpyBanu. 3anuwok xpomatorpadysamm 3 0-4 %
rpagieHTOM MeTaHOoNy/AUXIOPMETaHy, odepKyoun Sp-4 y BUTNAAi NiHMCTOT TBEpAOT pedoBuHn (29 wr,
Buxia 44,5 %). 'H i 3'P-AMP y3rogxyBanucs 3 Onnucom, HaBe4eHUM TyT.

Mpuknag 12. OgepxaHHa Se-4 (2,6-r MacwTad, 6e3 xpomatorpadii): ¥ posuun, 1-((2R,3R,4R,5R)-
3-dTop-4-riapokcu-5-rigpokcumeTun-3-metunrerparigpodypaH-2-in)-1H-nipumignH-2,4-aioHy 3 (2,6 ,
10 mmMonb) y 6GespogHomy Trd (50 mn), wo nepemiwyeTbcs, BHocunmm 1,7 M poO3umH Tper-
oytunmardinxnopuay (12,4 mn, 21 Mmonb, 2,1 €kB.)) Npu KiMHaTHIA Temnepartypi npotarom 15 xB.
Uepes 30 xB MO Kpanmsix BHOCUMAM pPO34MH i3onponinosoro edipy (8)-2-[(S)-(4-HiTpodeHoken)-
dreHokcuocdopunamiHolnponioHoBoi kucnotu (8, Se-isomep, 4,08 r, 10 mmonb) B TI® (15 mn)
npotarom 10 xs. Cymilw 3anuwanu nepeMiwlyBatuca npu KiMHaTHIA Temnepartypi npotsarom 60 roa. i
3yNUHANKM peakuito HacudeHum BogHum NHiCl (20 mn). Cymiw ppakuioHyBanu Mk eTunayetraTom
(150 mn) i, nocnigosHo, 10 % BogHMM po3dunHOM Na2C0s (3 x 20 mn) i Bogow (20 mn). O6'eaHaHui
OpraHiyHMin  €KCTpakT BuUcyllyBanu Haa 0e3BogHMM cynbatoMm HaTpilo, @inbTpyBanu i
KOHLIEHTPYBanNu Mpu 3HWKEHOMY TUCKY, oaepkytoun ©Onigo-xoBTui 3anuwok (3,8 r). 3anuiok
po3vnHANM B AuxnopmeTadi (7,6 mn) i notim nepemiwysanu npotdarom 20 rod. npu KiMHaTHINA
Temnepatypi. biny TBepay pe4yoBuHy pinbTpyBanu, npomusanu 1:1 IPE/guxnopmeTtaHomMm (5 mn) i
BUCYLLUYBanu y BakyyMi, OAE€MKYOUM YACTUIA NpoaykT y Burnagi 6inoi teepaoi pevosunn (1,85 r, Buxia
35 %).

Mpuknag 13. OgepxxaHHa Sp-4 3 BukopuctaHHam NaHMDS: Y posuun, 1-((2R,3R,4R,5R)-3-¢dTop-
4-rigpokcu-5-rigpokcumMeTun-3-metTuntetparigpodypan-2-in)-1H-nipumianu-2 ,4-giony (71 wr, 0,27
MMonb) y ©GesgogHomy TId (2,0 mnm) wo nepemiwyerbcs, BHocurim 2,0 M po3uunH
Bic(rpumeTuncuninamigy Hatpito (NaHMDS) y TI® (270 mkn, 0,54 mmonb) npu TemnepaTtypi -78 °C
npotarom 2 xB. Yepes 30 xB y cymiw BHOCUNU pO34uH i3onponinosoro edipy (S)-2-[(S)-(4-
HiTpoheHoKen)-heHokecuocdopunamiHolnponioHoBol kucnotu (8, Sp-isomep, 111 mr, 0,27 MMONb) B
Tre (1 mn). PeakuiiHy cymiw 3anuwanu nepeMiwysaTuca npu uii Temnepatypi npoTarom 2 rog.,
noTim Harpisanu o temnepartypu -20 °C i nepeMillysanu npu uii TeMmnepaTypi NpoTAromMm 04aTKOBUX
20 rog. TWX BusHayvana -30 % no4yaTKOBOro HykneosuaHoro martepiany, Wo He npopearyeas. TOMY B
peakuiiHy cymiw BHocunu goaatkosi 0,5 eksisaneHTta peareHty (55 mr, 0,14 mmonb) B TT'® (0,5 mn) i
nepemiwysanu e npotarom 6 rod. Peakuilo 3ynMHANM HacUYeHMM BOAHWUM PO3YMHOM XIOpUAy
aMOHilo, a noTiM dpakuioHyBanu Mk eTunaueTatom i Boaow. OO6'egHAHUA OPraHivHUIA EKCTpakT
BUCyWlyBanu Haa ©6e3BoAHMM CynbdaToM HATPIl0 i KOHUEHTPYBanu, OAEPKYUU SICHO-OpyHaTHUNRA
sanuwok.  KonoHkoBa  xpomarorpadpin  HeouulleHoro  npoaykty 3 0-5%  rpagieHTa
METaHONy/AuxXnopmeTaHy gossonsana ogepxatu Sp-4 (22 mr, Buxig 15 %), 3'-docdopamigat (5, Se-
isomep, 11,5 mr, Buxia 16 %) i 6ic-cbocchopaminart (6, Se, Se-isomep, 12,6 mr).

Mpuknag 14. OgepxaHHa Rp-4 (260-mr macwrab): Y posuun 1-((2R,3R,4R,5R)-3-dTop-4-
rigpokcu-5-rigpokcumMeTun-3-metTuntetparigpodypaH-2-in)-1H-nipuMigun-2,4-giony (260 mr, 1 MMons)
y 6e3ogHomy TId (6 mn), WO nepemiwyeTbcs, BHocunu 1,7 M posumnH TpeT-OyTunmMardivixnopugy
(1,23 mn, 2,1 mmonb, 2,1 ekB.)) Npu KiMHAaTHIA TemnepaTypi npotarom 5 xB. Yepes 30 xB no kpannsx
BHOCKN PO34nH isonponinosoro edipy (S)-2-[(R)-(4-HiTpOohbeHOKCH)-
dreHokcudocdopunamMiHo]nponioHosBoi kucnotu (8, Re-isomep) B TId (3 mn) npotarom 3 x8. CymiLl
3anuwanu nepemiysaTuca npu Uin TemnepaTypi npotarom 96 roj., a noTiM 3ynUHANU HACUYEHUM
BogHUM po3unHoM NH4CI (10 mn). 3anuwok dpakuyioHyBanu Mixk etunagetatom (50 mn) i Bogow (2 x
20 wmn). O6'egHaHMM OpraHiyHUM EKCTpakT BucyllyBanu Hag 6e3BogHMM CynbgaTtom HaTpilo,
diNbTpyBanu i KOHUEHTPYBANU Mpu 3HWKEHOMY TUCKY, OAepP>Kytoun Onigo->koBTUIA 3anuiok (490 mr).
Sanuwok xpomaTtorpadysanu 3 0-5 % rpagieHTOM MeTaHONy/AUXNOPMETAaHY, OAEPXKYIOUU NPOAYKT Y
BurnAgi 6inoi Teepaoi pevosuHmn (160 wmr, Buxig 30 %).

Crnonyku Sp-4 i Rp-4, KpiM TOro, MOXKHa OfepxaTu LUNSXOM peakuii 3'-3axueHoi cnonykm 3 3
BignoBiaHMM peareHToM C i C' abo cymiwwito, wo mMictutb C i C' Ak nokasaHo B HACTYMHUX NPUKagax.

Mpuknag 15. OgepxaHHs Sp-4 3 BUKOPUCTAHHAM CNOSYKK 3a SIK iHTEpMeaiaTy CUHTE3yY
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Mpuknag 15-1. Cuutes 5'-O-TpeT-OyTungaumeTuncunin-2'-ge3okcu-2'-prop-2'-C-MeTunypuanHy
(9):

Y po3unH 2'-aesokcu-2'-prop-2'-C-metunypuandy (3, 81,1 r, 312 mmonb) y 6€3804HOMY NipUAMNHI
(750 mm), WO nNepeMiyeTbed, No Kpannsax BHOcuMnu po3dymH TBDMSC1 (103,19 r, 685,6 mmonb) y
6e3ogHoMy nipuauHi (500 Mn) npu KiMHATHIR TemnepaTtypi npotarom 45 xB. PeakuiiiHy cymil
3anuwianu nepemiwysaTtuca nNpu KiMHaTHIK Temnepartypi npoTarom 24 rod. Y peakuiiHy cymil
BHOCHMNW MeTaHon (85 mn) i 3anuwanu cymiw nepemiwysaTtucs npotarom 10 x8, a NoTiM BiagraHsanu
PO3YMHHUK NPW 3HUXKEHOMY TUCKY. Y peakuiiHy Macy BHoOcUnKM rapady Boagy (45°C) (1 n) i
ekcTparyBanu cymiw etunaugetatom (2 x 500 mn), npomusanu Bogoto (1 x 500 mn). OpraHiyHuin wap
BUCyllyBanu Hag 06Ge3BoAHMM Ccynbd)aToM HaTpilo. BiaraHsnu eTunauetar i CninbHO BMNaploBanu
OOEPXKaHUI 3anuLIoK 3 Tonyornom (2 x 500 mm), oaepKyloun HEOuUULLEHY crnonyky 9 sik 6iny niny.
Buxig=116,9 r (kinbkicHui). 'H-AMP (CDCls, 300 MI'y): 6 0,1 (¢, 6H), 0,91 (¢, 9H), 1,22 (g, 3H, J=21
My, 2,50 (¢, 2H), 3,75-4,05 (m, 4H), 5,54 (o, 1H, J=9 '), 5,73 (c, 1H), 6,0 (1, 1H, J=18 I'w), 7,81 (A,
1H, J=9 '), 8,57 (wc, 1H), 11,1 (c, 1H).
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Mpuknag 15-2. Cuntes 5-0O-(TpeT-0yTungumetTuncunin)-3'-0O-nesyniHin-2'-gesokcu-2'-prop-2'-C-
MeTunypuauny (10):

Y po3uunH Hykneo3unay 9 (116,9 r, 312,1 mmone) y XM (1 n), wo nepemiwyetscs, BHocunu DMAP
(30,5 r, 249,7 mMoneb) i sanuwanu nepemillysatucsa npu KiMmHaTHiin Temnepatypi npotarom 20 x8. B
CyMiLl BHOCHIM PO34MH neByniHoBoro aHrigpuay (133,6 r, 642,3 mmonb) y AXM (200 mn) i 3anuwanu
nepemiwysatuca npotarom 24 roa. TWX cymiwi BKasyBana Ha 3aBeplUeHHs peakuii. BHocunu
xonoaHy soay (500 mn) i nepemiwysanu cymiw npotarom 20 xs. Lapu posginanu, opradiyHui wap
NpoOMMBAaNM HacuM4eHUM posdvmHom OikapboHaTty Hatpito (2 x 250 mn), Bucywysanu Hag 6€3BOaHUM
cynbdaTtoM HaTpilo, a NoTiM BiAraHANM PO3YUHHUK MPU 3HUXKEHOMY TUCKY, OAEPXKYIOUM XKOBTE Macno.
Buxia HeouuweHoro npoaykry: 1976 r (135 %). Lled maTepian BUKOPUCTOBYBAnNW Ha HaCTyNHOMY
etani 6e3 06pobku. 'H-AMP (CDCls, 300 MI'y) & 0,11 (c, 6H), 0,94 (c, 9H), 1,34 (g, 3H, J=21 T'w),
2,22 (c, 3H), 2,6-2,89 (m, 4H), 3,72 (m, 1H), 4,01 (g, 1H, J=12 T'y), 4,23 (g, 1H, J=9 'y, 5,33 (aa, 1H,
J=15Tw), 5,73 (g, 1H, J=6T'w), 6,26 (g, 1H, J=15Tw), 8,12 (g, 1H, J=12 'y), 8,72 (wc, 1H).

Mpuknag 15-3. Cuntes 3'-O-neByniHin-2'-gesokcu-2'-gptop-2'-C-metunypuguty (3a):

Heouuweny cnonyky 10 (197,6 r, ~312,1 mmons) posuuHsanu 8 OXM (1 n), B AkMin BHOCWUNU
TEA3HF (50,3 r, 312,1 mMmonb) i sanuwanu nepemillyBaTtuca MNPOTArOM HOYi MPW  KiMHATHIN
TemnepaTtypi. TLWWX cymiwi BkadyBana Ha npubnu3Ho 50 % 3aBeplueHHA peakuii. BHocunu we oauH
eksiBaneHt TEA.3HF (50,3 r, 312,1 MMonb) i 3anuLuanu peakuiiHy CyMill nepeMillyBaTucs NpoTArom
6 rogq. TWX y uer momeHT BkasyBana Ha npubnusHo 10 % no4aTKOBOro martepiany, SKMA HEe
npopearysas. BHocunu we 0,25 exks. TEA.SHF (12,5 1, 78,0 MMOnb) i 3anuianu peakuiiHy cymiLl
nepemiyBaTuca MPOTAroM Houi. PeakuiiHy cyMill KOHUEHTpyBanu AocCyxa, OAEPKYIOUM >KOBTE
Macno. HeounweHnin NpoaykT BCIX NApTin ouuwanu KOSIOHKOBOKO Xpomartorpadieto Ha cunikareni (0-
2 % MeOH B OXM), ogepxxytoumn 124,1 r 3'-neByniHaty y Burnsdi 6inoi niHucToi Teepaoi peydoBUHU
(Buxig ouuieHHs B Tpu etanu 90 % Big 2'-gesokcun-2'-prop-2'-C-meTunypuguny). 'H-AMP: (CDCls,
400 Mrl'uy) 6 1,55 (g, 3H, CHS3, J=20 I'y), 2,36 (c, 3H, CH3), 2,8-3,03 (m, 5H, CH2CH3), 3,91-3,96 (a4,
1H, CH"), 4,2-4,25 (m, 1H, CH"), 4,34 (aa, 1H, CH, J=8 l'w), 5,25 (aa, 1H, J=16 Ty), 5,93 (g, 1H, J=8
), 8,20 (n, 1H, J=8 I'y), 9,18 (¢, 1H).

Mpuknag 15-4. CtepeocenekTuBHU cuHTe3 (S)-idonponinosoro edipy (S)-2-{[(1R,4R,5R)-5-(2,4-
aiokco-3,4-aurigpo-2H-nipumiaunH-1-im)-4-(R)-dTop-3-(4-okconeHTaHoin)-4-meTunreTparigpodypaH-2-
inmeTokcu]-dheHokcudocopunamiHo[-nponioHoBoT kucnotu (11):

Y po3unH Hykneosuay (3a, 1,00 mmonb, 358 mr) B 5 mn 6espoaHoro TId, oxonomkeHun Ao
Temnepatypu 0 °C, BHocunm tBuMgCl (1,7 M B TI'®, 2 ekB.), 4O3BONANN HArpiTUcs A0 KiMHATHOI
TemnepaTtypu i nepeMiwyBanu NpOTAroM MiBrOAWMHK. Y LK CyMilWl B OAWH NPUIAOM BHOCWUNW peareHT
(npubnusHo 97 %  xipanbHOi  u4uctoTn) isonponinosuin  edip  (S)-2-[(S)-(4-HiTpodEeHOKCH)-
dreHokcuocdopunamiHolnponioHoBoi kucnotn (8, Sp-isomep) (408 mr, 1,00 mmons, 1,00 ekB.) i
3anuanu nepemillyBaTuca Mpu KiMHaTHIiW Temnepatypi. Yepes 16 roa. 3anuwanoca ~30 %
noyaTtkoBoro matepiany. Peakuito 3ynuHsanu 10 mn HacudeHoro posumHy NH4Cl i ekcTparyBanu BogHy
dasy etunauetatom (3 x 25 mmn). O6'egHaHMIn OpPraHiYHMIA LWIAp NPOMUBANM HACUYEHUM PO3YUUHOM
NaCl, sucywysanu Hag 6e3sogHuM cynbd)atoM HaTpilo i BUNapioBanu gocyxa, oaepkyloum onigo-
KOBTY niHy (500 wmr). MNpoaykT ouvwanu xpomaTtorpadpielo Ha cunikarerni, BUKOPUCTOBYIOUN 2-5 %
METaHON Y METUNEHXITOPUAI, OAEPKYIOUM NPOAYKT y BUMrNSAAi 6inoi nivn (275 mr) npnbnnsHo 97 %
XipanbHOT YNCTOTU BiZHOCHO P i noyaTkoBwit MaTepian, Lo He npopearyBas (162 mr). ['PyHTYIOMMUCh Ha
BUTPa4YeHOMY NMOYaATKOBOMY Marepiani, Buxig ctaHoBuB 76 %. 3'P-AMP (CDCls, 162 MI'u): 3,7 m. u.;
H-AMP (CDCls, 400 MI'u): 6 1,22 (a4, 6H, J 6,4 I'y), 1,37 (¢, 3H), 1,58 (¢, 3H), 2,18 (¢, 3H), 2,63-2,9
(m, 4H), 4,0 (a, 1H, J=8 '), 4,2-4,33 (m, 1H), 4,57 (g, 1H, J=8 '), 4,96-5,00 (cenT, 1H), 5,2 (a4, 1H,
J=9Twu), 5,42 (g, 1H, J=8Tu), 6,19 (g, 1H, J=18 T'y), 7,15-7,35 (M, S5H), 7,5 (a, 1H, J=5,6 '), 8,2 (wc,
1H).

Mpuknag 15-5. Cuntes (S)-isonponinosoro edipy (S)-2-{[(1R,4R,5R)-5-(2,4-giokco-3,4-gurigpo-
2H-nipumigunH-1-in)-4-(R)-dTop-3-rigpokcu-4-metTunreTparigpodyypaH-2-inmeTokcu]-
dreHokcuocdopunamiHo}-nponioHoBOT KMCnoTn (Sp-4)

PosunH cynbdity HaTpito ogepkyBanu, BHocaum Na2S203 (1,51 1) i Na2S20s (0,57 1) y Boay (25
Mi). 1,0 MmN po3ynHy CcynbiTy HaTpil0 BHOCUNKU B po3uunH nesyniHaty (11, 250 mr, 0,40 mmonb) y
6e3sogHomy TT® (2,5 mn). PeakuifiHy Cymill 3anuiiany nepemMillyBaTmucs npu KiMHaTHI TemneparTypi
npoTarom 4 roa. PeakuinHy cymiw snvBanu y soay (15 mn), ekctparyBanu etunauetartom (3 x 25 mn)
i BUMApIoOBanu, KinNbKiCHO oaepxkytoun Oinun TBepaMin NpoAaykT NpubnusHo 97 % XipanbHOT YMCTOTU
BiAHOCHO P, W0 BianoBigas pisuy4HUM i XiMiYHUM BNACTUBOCTSIM Sp-4, ogepxaHoro 6esnocepeaHbo 3
HE3aXMLLEHOTO HYKNeo3nay.

Mpuknag 16. AnbTepHaTMBHA Npoueaypa oaemkaHHa Sp-4 i3 3a.

Y posunH, wo nepemiwyersca (2R,3R,4R,5R)-5-(2,4-giokco-3,4-guriapo-2H-nipumignn-1-in)-4-
dTop-2-rigpokcumeTun-4-metunrerparigpodypan-3-inosoro edipy 4-okconeHTaHoBOi kucnotu (3a,
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210 wr, 0,59 mmonb) y 6esgogHomMy TI® (1,5 mn) BHocunu 1,7 M posumnH TpeT-OyTunmMartivixnopugy
(1,07 mn, 1,82 Mmonb) Npu KiMHATHIA TemMnepaTtypi npotarom 2 xB. Crnodartky cnocrepiranu 6inun
ocag, a Yepes 10 xB peakuiiHa cyMmill NepeTBoOpioBanaca B TEMHO->KOBTUI po3ynH. Yepes 30 xB no
Kpannsx BHOCUINHU PO34mnH isonponinosoro edipy (S)-2-[(S)-(4-HiTpoheHoKen)-
dreHokcuocdopunamiHolnponioHoBoi kucnotu (8 (Se-isomep, 382 wr, 0,94 mmones) B TTd (1,5 mn)
npotarom 3 xB. Cymiwl Harpisanu go temnepatypu 40 °C npotdarom 5 rog.; y uen momMmeHT Yacy TLLUX i
"H-AMP Bu3Hayanu MeHLe 2 % no4aTkoBOro martepiany, sIkuil He npopearyBaB. Peakuilo 3ynuHsmu
HacUYEHUM BOOAHUM PO3YMHOM XNOPKUAY amoOHito, a NoTiM dipakuioHyBanu Mixk eTunaueTaTtom i Boaolo.
O6'egHaHui opradiyHun wap npomueanu 10 % BogHMM po3dmHoM Na2COs (3 x 10 mn), a noTim
Boaot. OpraHiyHum wap BucywyBanu Hag 0e3BogHMM Cynb(gaToM HATPIlO | KOHUEHTpyBamu,
ogepxytoun O6pyHaTHUR 3anuwok (410 wMr). HeounwleHMn npoaykT po34YMHANM B TeTparigpodypaHi
(1,0 mm), a noTim BHOCUNKM BOAHWA PO3YMH CyMiwi cynbdiTy HaTpito (37 wmr, 0,295 mmonb) i
MeTabicynbgity HaTpito (224 mr, 1,18 mmonb) B 1 mn Boau. Cymiw Harpisanu ao temnepatypu 45 °C
npotarom 20 roa.; Ha uboMy etani 3rigHo TLUX cnocrepiranu nuwe 10 % KOHBEpPCilo, BHACMIAOK 4Oro
BHOCUNM AO0AATKOBY KiNbKiCTb CynbgiTy Hatpito (74 Mr) i metabicynbdity HaTtpito (448 wmr) i
NPOAOBXXYBaNM HarpiBaHHA MPOTAroM A0AaTKoBUX 52 rofd. Y uel MOMEHT crnoctepirann npubnmaHo
40 % koHBepcito 3rigHo 3 TLWIX. PeakuiiHy cymiw dpakuioHyBanu MK BOAOK i eTunaueTaToM.
O0G'egHaHNiA OpraHiuHWMiA Wwap BucywlyBanu Hag 6e3BOAHMM Cynb(aTOM HATpIlO i KOHUEHTpyBanm,
oaepxyoun 6pyHatHuin 3anmwok (210 mr). KonoHkoea xpomartorpadis 3anuwky B 0-5 % rpagieHTi
MeOH/OXM po3gonsina oaepxXaru nodarkoBui MaTepian, ssikui He npopearysaB (89 mr) i Sp-4 (57 wr,
BUxia 18 % abo 24 %, 'PYHTYIOUNCHL HA BUAINEHOMY MOYATKOBOMY Matepiani).
Mpuknag 17. OgepxaHHa Sp-4 3 BUKOPUCTAHHAM CMOMYKK 3C AK iHTEpMeiaTy CUHTE3y
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Mpuknag 17-1. Opepxanua 1-[(2R,3R,4R,5R)-4-(TpeT-0yTnanmeTuncunaHokcen)-3-gprop-5-
rigpokcumeTun-3-metunreTparigpodyypan-2-in)-1H-nipumianu-2,4-giony, 12.

Y po3yuH cnonykn 3 (10,0 r, 38,43 mmonb) y nipugnHi (50 mn) BHocunu guxnopmetad (50 mn).
Po3sunH oxonogxkysanu ao temnepatypu 0 °C. Y po3umH BHocunu 4,4'-AUMETOKCUTPUTUNXNOPUL
(14,32 r, 42,27 mmonb) i nepemiwysanu po3vuH npu temnepatypi 0 °C npotarom 5 rog. Onsa 3ynuHKu
peakuii BHocunu meTaHon (5 Mn). PO34YWMH KOHUEHTpyBanuM Aocyxa nNpPW 3HWKEHOMY TUCKY i
dpakuyioHyBanu sanuuwok Mk etunauertatom (500 mn) i sogow (50 mn). OpraHiyHWiA pPO3YKH
npomuBanu HacuyeHum posunHom NaCl (50 mn) i Bucywysanm (Cynbdartom HaTpito, 4 r). PO3UnHHMK
BUAANANU NpU 3HWKEHOMY TUCKY, a 3anuLlok posdnHanu B guxnopmetadi (100 mn). Y posuuH
BHocunu imigason (7,83 r, 115 mmons) i t-6yTunaumeruncuninxnopug (8,68 r, 57,6 mMmonb). Po3uunH
nepemiwlysanu npu KiMHaTHin Temneparypi npotarom 16 rog. Ona 3ynuHkK peakuii BHOCUNN METAHON
(5 Mn), PO34YKH BMAANANK NPU 3HUXKEHOMY TUCKY, a 3anuoK dypakuioHysanu Mk etunauetarom (500
Mn) i Bogoto (50 mn). OpraHivyHMin po3yunH BUCywyBanu (Cynbatom HaTpilo, 4 r) i BUnaptosanu npu
3HWKEHOMY TUCKY. 3anuLuoK ouMLanu KOMoHKOBOKW xpomarorpadieto (10-40 % EtOAc B rekcadi),
OEPXYIOUM NPOMKHWI NpoaykT 5'-O-DMT-3'-O-tBDMS. Woro, B cBoto uepry, o6pobnamu 1 %
TPUPTOPOLTOBOIO KUCNOTOK B Auxnopmetadi (200 mn). Po3vyuH nepemiwyeBanu npu KiMHATHIA
Temnepatypi npotdarom 1 roa. BHocunu Boay (20 mn) i nepemiwyBanu po3dnH NpU KiMHaTHINA
Temnepatypi npotarom we 1 roa. MNoBinbHO BHOCUNWM MeTaHon (5 Mn) i nepeMiwyBanu po3yuH nNpu
KiMHaTHin Temnepatypi npotarom we 1 roa. 3 METOI0 NpunacyBaHHA PiBHA pH po34nHy 40 7 BHOCKIK
rigpokcua amoHio. OpraHiyHMi po34nH BigokpemnioBanu, Bucylwlysanu (cynbcatom HaTpilo, 4 1) i
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BMNAapoBanu Jocyxa Mpu 3HWKEHOMY TUCKY. 3anuLIOK OYULLAnM KOMOHKOBOK XxpomaTtorpadieto Ha
cunikareni (1-5% MeTaHon y AUXIIOPMETAaHI), ogepxkylouu cnonyky 12 y surnagi 6inoi TBepaoi
pedoBuHU (7,5 1, Buxig 50 % y Tpu craaii). 'H-AMP (OMCO-ds) & (m.4.) 11,48 (wc, 1H, NH), 7,94 (g,
1H, H-6), 6,00 (a, 1H, H-17), 5,69 (a, 1H, H-5), 4,06 (a4, 1H, 3'-H), 3,85 (v, 2H, H-5'a, H-4"), 3,58 (wa,
1H, H-5'b), 1,27 (a, 3H, 2-CHs), 0,89 (¢, 9H, C(CHs)s), 0,12 (¢, 6H, Si(CHa)2).

Mpuknag 17-2. OaepxaHHs Se-4 3 BUKOPUCTaHHAM 1-[(2R,3R,4R,5R)-4-(TpeT-
OYyTUNAUMETUICUNAHOKCH)-3-(pTop-5-rigpokcumeTnn-3-meTunteTparigpodypaHn-2-un]-1H-nipumignn-
2,4-pioHy (3c).

Y posuuH, wo nepemiwyetses, 1-[(2R,3R,4R,5R)-4-(TpeT-OyTunaumMeTuncunaHokcu)-3-gprop-5-
rigpokcumeTun-3-metunreTparigpodypan-2-un]-1H-nipumignH-2,4-giony (12, 374 wmr, 1 Mmonb) y
6essogHomy TI'd (3 mn) BHocunu 1,7 M po3uuH TpeT-OyTunmardinxnopuay (1,8 mn, 3,1 MMonb) npu
KiMHaTHIn TeMmnepartypi npoTtarom 2 xB. CnoyvaTky cnocrepiranu 6inui ocag, a yepes 10 xB peakuiiiHa
CyMill nepeTBOpiOBaNacad B NPO30PUA TEMHO-XOBTUMI Ppo34vnH. Yepes 30 xB no Kpannsx BHOCUNU
posduH isonponinosoro edipy (8)-2-[(S)-(4-HiTpodeHokcn)-deHokeudocdopunamiHo]lNnponioHoBoT
kucnotu (8, Sp-isomep, 653 mr, 1,6 mMonb) B TTd (2,5 mn) npotarom 3 xB. Cymiw HarpiBanmu go
Temnepatypu 40 °C npotarom 20 roa.; B Uei momeHT vacy TLUX i "H-AMP BusHauyanu meHwe 5 %
no4yaTkoBOro Martepiany, kMW He npopearysaB. Peakuild 3ynuHANM HacMYeHUM BOAHWM PO3YMHOM
Xropuay aMmoHito, a noTiM hpakuioHyBanu Mk eTunayeTaTtomM i BoAok. OpraHivyHWMin Wwap npomuBanu
10 % BogHUM po3unHoMm Na2COs (3 x 10 mn), a notim Bogo (20 mn). OpraHidHMi wap BMCYLLYBanm
Hag 6e3BOAHUM Cynb(aTOM HATPIKO i KOHUEHTPYBaNU, OAepXKyoun OpyHaTHUIA 3anuLLIOK, L0 MICTUB
3¢ (850 wmr). HeounweHuid npoAykT po3uuHAnuM B TeTparigpodypaHi (2 mn) i BHocunu 0,8 mn 80 %
BOAHOMO PO3YMHY MYpPaLLUMHOT KUCNOTU NPU KIMHATHIA TemnepaTypi. PeakuiiHy cymiwl Harpisanu npu
TemnepaTtypi 50 °C npotarom 96 rog. 3a gonomorot TLX cnoctepiranu npubnusHo 70 % KOHBEPCIIO.
PeakuifiHy cyMmill BMMBanu B XONOAHWA HACWMYEHW BOAHMIA Po3uMH BikapboHaTy HaTpilo, a noTiM
dpakuioHyBanu MbK eTunaudetratoMm i Bogoto. OO8'egHaHMM OpraHiyHMA Lap BUCYLUyBanu Hag
6e3BOAHMM CynbdaToOM HAaTpPilo | KOHUEHTpyBanu, ogepxkytoun OpyHaTHui 3anuwok (220 wmr).
KornoHkoBa xpomaTtorpadia 3anuwky B 0-5% rpagienti MeOH/OXM possonsna ojepxartu
noYaTkoBMI Martepian, sAkui He npopearyBaB (21 wr) i Sp-4 (77 wmr, Buxig 35 % abo 39 %,
I'PYHTYIOMUCH HA BUAINEHOMY NOYaTKOBOMY Marepiani).

Mpuknag 18. OgepxaHHs Sp-4 3 BUKOPUCTAHHAM cnonykn 3d sk iHTepMeaiaTy CUHTE3y
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Mpuknag 18-1. OpepxkaHHA cnonyku 3d
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Y po3unH cnonyku 3 y nipuaunHi (20 mn), Wo nepemiwyeTtbes, npu temnepatypi 0 °C no kpannax
BHocunu TIPDS-C1 npotarom 15 xB. CyMiwi [03BONANM MOBIMbHO Harpituca A0 KiMHaTHOI
TemnepaTypu, Npu AKin 1i nepemiwysanu npotarom 16 rog. MNMipuanH BunapoBanu, a 3anuLoK ChisisHO
BunapioBanu 3 tonyonom (50 mn). 3anuiok roMoreHisyBanu 3 rekcaHom i BigdinsTpoByBanu 6inui
ocaj 3a AONOMOrol LeniTHOI pinbTpyBanbHOT NoAywWKNU. PinbTpat KOHUEHTPYBanu npu 3HWXEHOMY
TUCKY, OOEPXKYHOUN MIHUCTY TBepay pedvoBuHy (12,97 ). HeouunweHnin npoaykt (13) po3dnHANuM B
TeTparigpodypaHi (75 mn), a noTiM BHocUnM BoaHui pos3dnH TPOK (75 mn, 1:1 TOOK/Boga) npu
Temnepatypi 0 °C npotarom 20 x8. Cymill nepemiwyBanu npu wiv TemnepaTypi npotarom 6 rog. TLUX
BM3Havana ~5 % no4yaTkoBOro martepiany. Peakuito 3ynuHANM Hacu4eHnm BogHum posdnHom NaHCOs
[0 A0cAarHeHHa pieHa pH 8, a noTtiM ekcTparyBanu etunauertarom. O6'eAHaHWUIA OpraHivyHMIA eKCTpakT
nNpoMuMBanu BOAOI0, BUCYLLYBamNW i KOHUEHTPYBamnM, O4EMKyoun Oiny KpucTaniyHy TBEPAY PEYOBUHY.
Moganblua romMoreHisauis Uiei TBepaoi peyoBuHU 3 rekcadHom (30 mm) gossonana ogepkatu Biny
TBEPAY PEYOBUHY, sKY DiNbTpyBanu i BUcyllyBanu B rnmubokomMy Bakyymi, ogepxkytoumn cnonyky 3d
(10,1 r, Buxia 84 % B 2 etanu). 'H-AMP (400 MI'y, CDCls): © 8,83 (wc, 1H), 7,94 (wa, J=6,0 'y, 1H),
6,10 (wa, J=18,4 I'u, 1H), 5,71 (g, J=8,2 'y, 1H), 4,43 (wc, 1H), 4,36 (a4, J=22,6, 9,0 'y, 1H), 4,27
(we, 1H), 4,10 (g, J=13,2 'y, 1H), 4,03 (g, J=9,2 'y, 1H), 3,92 (g, J=13,2 'y, 1H), 1,39 (a0, J=22,0 Iy,
3H), 1,11-0,92 (m, 28H).

Mpuknaa 18-2. OpepxaHHs, Sp-4

Y posunH 3d (520 wmr, 1 mmonb) y 6essogHomy TI® (5 mn), Wo nepemiwyerses, BHocunu 1,7 M
po3uuH TpeT-OyTunmardinxnopuay (1,8 mn, 3,1 Mmonb, 3,1 ekB.)) npu KiMHaTHIA TemnepaTypi
npotarom 15 xB. Yepes 30 xB MO Kpanmsx BHOCUAKM PO3YuH izonponinosoro edipy (S)-2-[(S)-(4-
HiTpoheHoken)-heHokecudochopunamMiHolnponioHoBoT kucnotu (8, Sp-isomep, 653 mr, 1,6 MMOnb) y
Tre (1 mn) npotarom 3 xB. PeakuiiiHy CyMmill 3anuiianyu nepemiwlysaTucsa nNpu KiMHaTHIn TeMnepaTypi
npotarom 60 roa. 'H i 3'P AMP HeobpobneHoro 3paska BU3HaA4anu Cymill giactepeomepis y
cniBBigHoWEHHI npubnusHo 1:0,76. Peakuito 3ynuHANKM HacudeHum BogHum posdunHoMm NHiCl (20 mn).
Cymiw dpakuioHysanu mixk etunaugetatom (150 mn) i, nocnigosHo, 10 % BogHuM po3y4ynHOM Na2COs
(3 x 20 wmn) i Bogoto (20 mn). O6'egHaHMI OpPraHidHWA EKCTPAaKT BUCYyLLIyBanu Haa 6e3BoAHMUM
cynbcaToM HaTpito, PINbTPYBANU i KOHUEHTPYBANN MPU 3HUXKEHOMY TUCKY, OAEPXKYoun 6niao->KoBTuUiA
3anuwok (14, 878 wmr).

BuwieBkasaHy crnonyky 14 noBTOPHO po3vuHanu B TeTparigpodypaHi (3 mm), a notim BHOCKIN
80 % BOAHWI PO3YMH MypaLUMHOT kucroTu. Cymiwl Harpisanu npu Temnepatypi 55 °C npotsrom 20
rog. PeakuiinHy cymiw oxonogxysanu go 0 °C, a noTiM 3ynuMHANKW peakuitdo HacM4YeHWM BOAHUM
po3umHom BikapboHaty HaTpito (pH 7,0). MoTiM peakuiiHy cyMmill ppakuioHyBanyu Mixk €TUNALETATOM i
Bogot. OOG'egHaHMI OpraHiyHWI Lap BUCYLLYBaNM Haa CynbdaTOM HAaTPilo i KOHUEHTpyBanu,
ogepxyoum 560 wmr  3anuwky.  3anuwok  xpomatorpadysanu 3 0-5%  rpajieHTom
METaHONy/AMXNopmMeTaHy, oaepKytodn NoYaTkoBUI maTtepian, Skuil He npopearysas (14, 242 wr) i Sp-
4 (80 wr, Buxia 15 %) y surnaai 6inoi Teepaoi peuoBUHMN.

Mpuknag 19. Oaep>KaHHA i30TOMHO MiMEeHOro Sp-4
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Mpuknag 19-1. Ogepxanua 1-((6aR,8R,9R,9aS)-9-rigpokcu-2,2,4,4-TeTpaisonponinreTparigpo-
6H-dypo[3,2-][1,3,5,2,4] TpuokcagucunouunH-8-un)nipumigud-2,4(1H, 3H)-giony, 16

YpuaunH (15, 100,0 r, 409,5 mmonb) CMiNbHO BUNApoBanu gocyxa 3 6e3soaHuM nipuguHom (600
MI) i pecycneHagysanum B 06e3pogHomy nipuauHi (700 Mn). Y U0 TOHKOAUCNEPCHY CYCMEH3il0, Lo
nepemiwyetsca, BHocunu 1,3 amxnop-1,1,3,3-teTpaisonponingucunokcan (135,7 r, 482,5 mmonsb)
npotarom 60 xB npu KiMHaTHIN TemnepaTypi. licna nepemiwlyBaHHA TOHKOAMCNEPCHOT CycneHsil
npotarom 17 rog. Npu KiMHaTHIA TeMnepaTypi, peakuilo 3ynuHANIM BHECEHHAM MeTaHony (20 mn), a
NoTiM KOHLUEHTPYBanu NPy 3HUXEHOMY TUCKY. 3anuuok dypakuioHyBanu Mk etunaudetatom (1,5 n) i
BoAo (2 n). MMoTiM opraHiyHMi Lwap npomuBanun 5 % COMNSHOIO KUCMOTOW (2 X 1 ), HACUYEHUM
posunHom NaCl (500 mn), BucywyBanu Hag 6e3sogHum cynbdatoMm Hatpito (50 r), dinsTpyBanm i
KOHLIEHTPYBAnNu Mpu 3HWKEHOMY TUCKY A0 HEOYULLEHOro NpOAYKTY B KiMbKOCTi npubnusHo 250 r.
3anuwok niggasanu inbTpauii Ha konoHui i3 cunikarenem (1,75 kr) y rpagieHTi eTunauertarty B
rekcaHi 20-65 %. dpakuii umcroro npoaykTy, Bigidpari BignosigHo Ao romoreHHoi TLLUX (Rf 0,55 B 1:1
CyMilWi rekcaHy-eTunaueTaTy) noegHyBanu, KOHUEHTpyBanuW MpU 3HUXKEHOMY TUCKY i BUCYLUyBanu
(40 °C, 0,2 MM pT. CT., 24 104.), opgepxytoun 1455 1 (76 %) cnonyku 16 y BurnAgi 6inoi niHucTol
TBEPAOI peyoBuHU. Kpim Toro, 3bupanu goaartkoBy dpakuito (35 r) snerka 3abpygHeHoi cnonyku 16.
"H-AMP (AMCO-de) & (M. 41.) 11,35 (c, 1H, NH), 7,66 (a, 1H, J=7,6 'y, H-6), 5,57 (a, 1H, J=4,8 T4, 2"-
OH), 5,50-5,49 (M, 2H, 1'-H i H-5), 4,14-4,18 (m, 3H, 2', 3', 4'-H), 3,97-3,87 (M, 2H, 5'-Ha i Hb), 1,02-
0,95 (m, 28H, CH(CHa)2).

Mpuknag 19-2. OpepxaHHa 1-((6aR,8R,9aR)-2,2,4,4-TeTpaizonponin-9-okcoTeTparigpo-6H-
dypo[3,2-f][1,3,5,2,4] TpuokcagucunounH-8-umnipumiany-2,4(1H, 3H)-giony, 17

Y cyxy Tpuropny kpyrny kon®y BHocunu 6espogHuin OXM (600 mn) i OMCO (30,82 r, 394,5
MMOnb). PosuuH oxonogkysamu Ao Temnepatypu -78 °C Ha 0aHi cyxum nbOAOM/aueTOHOM B
aTMmocdepi asoty. TpucTopouToBui aHrigpua (4uctun, 77,7 r, 369,8 MMOnb) BHOCUIM 32 JONOMOIOIO
wnpuuya npotarom 40 xB i ogep>KyBanu MyTHY CyMiLL. Y CyMill Yepe3 KpansfMHHY RinKy BHOCUNX MO
Kpannax po3uuH noxiaHoro ypuauHy 16 y AXM (600 mn) 8 AMCO (600 mn) npotarom 75 xB npu
TemnepaTypi -78 °C. Lilo reTeporeHHy cymill nepemilysanu npotsaroM 2 rog. npu -78 °C ~ -65 °C, a
noTiM 3a AONOMOroK LNpuMUa LBWAKO BHOCUNKM ©e3BOAHMI TpueTunamiH (92 mMn), YTBOPIOHYM
NPO30PUIA SACHO->KOBTUW PO34YMH. Yepe3d 1 rod. npu HU3bLKIK TemnepaTypi peakuia 3aBepLuyBanacs
3rigHo 3 TLUX (30 % EtOAc y rekcaHi). BaHio, WO 0XONOAXKYE BUAANANMU, a peakuiiHy CyMmill MOBIfbHO
Harpisanu 4o KiMHaTHOI Temnepatypu npotarom 1 rog. Peakuitlo 3ynMHanu gogaBaHHAM HaCUYEHOro
NH4Cl (180 mn). BHocunu Bogy (200 mn) i BigOKpemmoBanu opraHiyHun wap. BogHui wap noBTOPHO
ekctparysanu OXM (300 mn). O6'egHaHMi opraHidHMA wap npomuBanu Bogow (3 x 400 mn),
HacuyeHum po3ddmHom NaCl (150 mn) i Bucywysanu Hag Na:SO4. BuaaneHHs po3yunHHUKA AO3BOMANO
oaepXKaTtu KNewnknin 6pyHaTHUIA 3anuLLIOK.

HeouunweHnin macnsaHUCTUI 3anMWoK (Lo MICTMB cnigoBi Kinbkocti OXM) 3bepirann npotsirom
HOYi B MOPO3UNbHIN kKamepi. [icnsa Hodi B Macni cnocTepiranu gesky KinbKicTb KpUctanivyHoi TBepaol
pevoBuHKU. Macno posunHsanu B 500 mn rekcaHy npu KiMHaTHii TemnepaTypi. PosunH 36epiranu B
MOPO3UNbHIN Kamepi NpoTAroMm 24 roguH, y pesynbTaTi 4oro yreoptoBanach GinbLua KinbkicTb TBEpAOT
pevyoBuHU. TBEPAY pedoBuHY 3bupanu inbTpyBaHHAM i npommuBanu xonoaHum 10 % OXM y rekcai
(1 n) 3 MeTo0 BMAANEHHS GiNbLUOT YacTMHKM xoBTOrapa4voro 3abapeneHHs. TeBepay pedoBuHy (17)
BUCYLLYBanu y Bakyymi npoTaroMm 2 roj., a noTiM BUCYLLUYBanu MNoBITpsAM NpoTsarom 24 roa. Teepaa
peyoBMHa Baxwuna 21 r nicna BUCYLIYBaHHA y Bakyymi npu Temnepartypi 50 °C. dinbTpaTt
KOHUEHTPpYBanu, 3anuLoK ounwani KonoHkoBow xpomatorpadieto (10-70)% eTunauerar a rekcaHi),
ogepxytoun gopatkoBi 37 r (o6'eaHaHuit Buxia 97 %) cnonykn 17 y BUIMAAI CBITNO->KOBTOrapsa4oi
TBEPAOT PEYOBUHMU.

Mpuknag 19-3. OpepxaHHs 1-((2R,38,4R,5R)-3,4-gurigpokcu-5-(rigpokcnmeTun)-3-13C-
nepgentepiomeTunTeTparigpodypan-2-imynipumianH-2,4(1H,3H)-giony, 18
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Marnini (3,53 r, 147 Mmonb), NPOMUTUIA 5 % BOAHUM PO3YMHOM COSISAHOT KMCMNOTU | BUCYLUEHWUN
(50 °C, 0,2 MM pT. CT., 24 rog.), nomiwanu y ABOrOpny KpPyrrnoAoHHY Kondy, OCHALIEHY MarHiTHO
MilLankow i koHaeHcatopom. Konby s3anoBHioBanu rasonogibHMM aproHom, a noTiM BHOCUIM
6espoaHui ecpip (80 mn). o marhilo B ecpipi noBinbHO aoaaBanu nepaenTepio-'2C-meTuninoana
(15,06 r, 110,3 MMonb), LLO NPUBOAUIIO A0 €K30TEPMIYHOT peakuii. IMicna oxXonoaXKeHHA peakuiiHol
CYMiLLi Hag0cafoBY PiAUHY NEPEHOCUN B PO3YMH BUCYLLEHOT cnonyku 17 (50 °C, 0,2 MM pT. cT., 15
rog.) (10,0 r, 20,63 mmonb) y 6esgogHomy TI® (1 n) npu Temnepatypi -50 °C npotsarom 20 xB.
Temnepartypi gossonsanu niasuwmTuca Ao -40 °C i nepemillyBanu cymill npy AdianasoHi Temneparyp
Bia -40 po -25 °C npotdarom 4 rog. icnsa saBepweHHs peakuii cymiw posbasnanu EtOAc (1 n) npu
TemnepaTtypi -50 °C, a noTiM NOBINbHO BHOCKIU Hacu4eHui po3yud NaCl (300 mn). OpraHidHun wap
BiJOKpeMnioBanu, NpoMuMBanM HacMYEHUM PO3YMHOM Xropuay amoHio (300 mn x2) i Bucywysanu
cynbdatoM HaTpito. Micna dinbTpadii i KOHUEHTPYBAHHA MPU 3HUXKEHOMY TUCKY 3anULLIOK PO3YUHANN
B MeOH (250 mn). BHocunu dtopug amoHito (12 r) i TBAF (400 mr). OgepxxaHy cymil nepemiysanmu
npu Temnepatypi 90 °C npoTtdarom 7 roA., a MOTIM KOHUeHTpyBanu i3 cunikarenem (20 r) npwu
3HWXKEHOMY TUCKY. TMicna peTenbHOro BakyyMHOro CYLUIHHA OAepKaHUK 3anuLioK ounwanu dnew-
KOMNOHKOBOI xpomaTtorpadieto Ha cunikareni (MeOH:CH2Clz2=1:20-1:10), ogepxxytoun cnonyky 18 (5,
46 %) y Burnagi 6inoi teepaoi pevosuHu. 'H-AMP (AMCO-des) & (M. 4.) 11,26 (c, 1H, NH), 7,65 (a, 1H,
J=8,4 'y, H-6), 5,77 (g, 1H, J=2,4 'y, H-IN), 5,57 (a, 1H, J=8,0 'y, H-5), 5,46 (a, 1H, J=5,2 'y, HO-3"),
5,24 (o, 1H, J=2,4 'y, HO-2"), 5,14 (1, 1H, J=5,6 'y, HO-5), 3,74-3,56 (M, 4H, H-3', 4', 5', 5").

Mpuknag 19-4. Opepxanna ((2R,3R,4S,5R)-3-auetoken-5-(2,4-aiokco-3,4-gurigponipumignH-
1(2H)-in)-4-rinpokcun-4-1°C-nepaenTtepiomeTunteTpariapodypaHn-2-inymetunaueTtary, 19

Y posunH cnonyku 18 (5,00 r, 19,1 mmonb) y 6e3sogHomy nipugudi (100 mn) BHOCUNN OLITOBWIA
aHrigpug (3 mMn) npu KiMHaTHIK TemnepaTypi. OaepxaHy CyMmil nepemiyBanu npu KiMHaTHIRA
Temnepatypi npotarom 15 roa., posbasnsanm EtOAc (250 mn), npomuanu Bogot (50 mn x3) i
BUCYLLYBanu cynbatom Hatpito. MNMicna dinbTpauii i KOHUEHTPYBAHHA 3anuLIOK ouuwanu cneww-
konoHkosoto xpomartorpadieto (MeOH Big 0 o 5 % B CH2Cl2), oaepxkytoun cnonyky 19 (4,0, 68 %) y
BUrNALI Cipoi TBEPAOT PEYOBUHM.

Mpuknag 19-5. OpepxanHHua ((2R,3R,4R,5R)-3-aueTtokcu-5-(2,4-aiokco-3,4-auriaponipumigut-
1(2H)-in)-4-pTop-4'3C-nepaenTtepiomeTunteTparigpodypaH-2-inymetunauetary, 20

Y posuuH cnonykn 19 (2,33 r, 6,73 mMonb) y 6essogHoMy CH2Cle (60 Mn) noOBINbHO BHOCUNU
DAST (1,33 mn, 10,1 mMonb) npu TemnepaTypi -78 °C. PeakuiriHy cymiw nepemiwysanu npotarom 30
XB Micnsi NOMILLEHHSA B YMOBU 3 KiIMHATHOIO Temnepatypoto. [loaatkosi ABi peakuii B Macwrabi 2,33 ri
oaHy peakuito B macwrabi 1,00 r npoBogunu TOYHO B Takuh e cnocid. Cymiwi, oaepxaHi B
pes3ynbTaTi BCiX YOTUPbOX peakuin, noeaHysanu, posdasnanu CH2Clz (300 mr), npomuBanu Boaoto 3
neogoM (100 mn x2), a noTiM XonoAHUM BOAHMM posunHom NaHCOs (100 mn x2). [Micns
BUCYLLUYBaHHSA,  inbTpauii i  KOHUEHTPYBaHHA  3anuWOK  oyuwanu  pneLw-KosoHKOBOKO
xpomarorpacieto Ha cunikareni (EtOAc Big 0 go 50 % y rekcani, Buxig cnonyku npudnusHo
aopisHioBas 48 %), ogepxyoun cnonyky 20 (2,0 r, 24 % Big 3aranbHux 7,99 r cnonyku 19) y surnagi
6inoi TBepaol peyoBuHU. 'H-AMP (CDCls) 3 (M. u.) 8,27 (c, 1H, NH), 7,55 (a, 1H, J=8,4 'u, H-6), 6,17
(a, 1H, J=18,8 I'u, H-MN), 5,78 (aa, 1H, J=1,2, 8,4 I'u, H-5), 5,12 (a4, 1H, J=9,6, 21,6 'y, H-3"), 4,40-
4,31 (m, 3H, H-4', 5', 5™, 2,19 (¢, 3H, CH3), 2,15 (¢, 3H, CHa).

Mpuknag 19-6. OgepxanHa 1-((2R,3R,4R,5R)-3-dTop-4-rigpokcu-5-(rigpokcumeTur)-3-13C-
nepgenTepiomeTunteTparigpodypar-2-in)nipumigni-2,4(1H, 3H)-giony, 21

Y posunH crnonykn 20 (2 r, 5,74 mmonb) y metaHoni (20 mm) BHocunu n-6ytunamiH (6 mm).
OaepxaHy cymill nepemiwysanu npu KiMHaTHIM TemnepaTtypi npoTtaroMm 15 rod., a noTiM
KOHLIeHTpyBanu i3 cunikarenem in vacuo. OfepXaHuin 3anuiiok ouuwanu dneL-KonoHKOBOK
xpomarorpadieto i3 cunikarenem (MeOH Bia 0 go 10 % B CH2Cl2), ogepxytoun cnonyky 21 (1,3 T,
85 %) y Burnagi 6inoi teepgoi pedosudu. 'H-AMP (CDs0OD) & (m. 4.) 8,08 (a, 1H, J=8,0 'y, H-6), 6,13
(a, 1H, J=18,4 'y, H-N), 5,70 (g, 1H, J=8,0 'y, H-5), 3,99 (a, 1H, J=13,6 'y, H-5'), 3,97-3,91 (m, 2H,
H-3', 49, 3,80 (aa, 1H, J=2,0, 12,8 'y, H-5"), ESMS (M+1) po3paxyHkoBe 265, crnocrepexxyBaHe
3HaYeHHA 265.
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Mpuknag 19-7. OaepxxaHHsA (S)-isonponin-2-((((2R,3R,4R,5R)-5-(2,4-giokco-3,4-
aurigponipumigunn-1(2H)-in)-4-dtop-3-rigpokcu-4-'3C-nepaentepiomeTunteTparigpodypan-2-
inymeTokcn)(dbeHokcu)dpocpoprunamiHo)nponaHoary, 22

Y po34nH HesaxuweHoro Hykneosugy 21 (207 wmr, 0,783 mmonb) i N-metunimigasony (0,4 mn, 5
MMosb) B TT® (4 MN) No Kpannax BHOCKMNW nonepeaHbo BUrotosneHuin poccopxnopugar s TIe (1,0
M, 2,35 mn, 2,35 mmonb) npu TemnepaTypi 0 °C. PeakuiinHy cymill NOBifNbHO HarpiBanu A0 KiMHaTHOT
TemnepaTtypu npotarom 1 rog., a noTiM BHocunu Bogy (1 mn) i EtOAc (5 mn). OpraHivyHui posyuH
npomMuBanM HaCU4EHUM BOAHWUM PO3YMHOM OAHOOCHOBHOMO LMTPATy HaTpilo (2 X 2 M), HaCU4YEHUM
BoAHUM posdunHoMm NaHCOs (1 x 2 mn), Bucywysanum (MgSQ.) i KOHUEHTpYBanu npu 3HUKEHOMY
TUCKY. HeounweHnn npoAyKT ouuwanM KOMOHKOBOKW  xpomatorpadieto i3 cunikarenem,
BukopuctoBytoun 0-5 % 'PrOH B CHzCl2 sik entoeHT, ogepxytoun docdopamigat 22 (216 wmr, 52 %,
cymiw P-piactepeomepis 1:1) y surnagi 6inoi tBepaoi peyoBuHu. 'H- AMP (400 MI'u, OMCO-ds) &
11,54 (¢, 1H), 7,56 (g, J=6,8 'y, 1H), 7,40-7,35 (m, 2H), 7,23-7,18 (m, 3H), 6,14-5,96 (M, 2H), 5,89
(an, J=5,6, 25,6 Ty, 1H), 5,55 (1, J=8,4 'y, 1H), 4,85 (ak, J=1,6, 6,0 'y, 1H), 4,44-4 .32 (m, 1H), 4,25
(M, 1H), 4,06-3,98 (M, 1H), 3,86-3,70 (M, 2H), 1,30-1,08 (m, 9H); 3'P-AMP (162 MI'u, AMCO-de) &
4,90, 4,77; LRMS (ESI) [M+H]* pospaxoBaHe 3HauyeHHs ans Co1'3CH27D3sFNsOgP gopisHioe 534,5,
3HangeHe 3Ha4YeHHs 534 4.

Mpuknag 19-8. Opepxkanna (2S)-2-(((((2R,3R,4R,5R)-5-(2,4-aiokco-3,4-gurigponipumignn-1(2H)-
in)-4-pTop-3-rigpokcu-4-3C-nepaenTtepiomeTunteTpargpodypan-2-
inMmeTokcn)(rigpokcu)dhoccopun)amiHo) NPonioHOBOT KUCNOTH, 23

docdhopamigaT 22 (147 wr, 0,276 MMonb) cycneHaysanu B Tpuetunamiti (2 mn) i soai (0,5 mn) i
Harpisanu npu Temnepatypi 60 °C npotarom 30 roa. lMoTiMm BUNapoBanu Npu 3HUXEHOMY TUCKY
NeToYi KOMNOHEHTU. HeounweHnin NpoaykT ounwanu KOSIOHKOBOIO XpomMarorpadicto i3 cunikarenem,
entototoun oro 50-70 % 'PrOH B CH2Cl2, a notim 0-20 % NH4+OH B 'PrOH, oaep:kytoumn cnonyky 23 y
BurnAgi 6inoi Teepaoi pevyoBuHu (95 wr, 83 %): 'H-AMP (400 MI'u, AMCO-de) 3 8,00 (g, J=8,4 I'u,
1H), 5,98 (a, J=19,2 'y, 1H), 5,52 (g, J=8,4 'u, 1H), 4,02-3,81 (M, 4H), 1,10 (a, J=6,8 'y, 3H); 3'P-
AMP (162 My, OMCO-ds) & 8,12; LRMS (ESI) [M+H]* pospaxoBaHe 3HadeHHA Ans
C12'CH17D3FNsQgP nopisHioe 416,3, sHailljeHe 3HaYeHHsA 416,4.

BnactusocTi 3paskis Rp-4, 4 i Sp-4

3paskn Rp-4, 4 i 5p-4 aHanizyBanu 3a AONOMOIOK PEHTrEHIBCLKOT NOPOLIKOBOT AMdpakToMeTpil
(XRPD), cnekTpomeTpii faepHOro marHitTHoro pesoHaHcy (AMP), iHppauepBoHOi cnekTpockonii 3
nepeTBopeHHaMm  dyp'e  (dPyp'e-IM), audepeHuianbHOT  ckaHytovoi  kanmopumetpii  (DSC),
TepmorpagimeTpuyHoro  adanisy (TGA), rpasiMeTpuyHoi  copbuii  napm (GVS), ananisy
TEPMOANHAMIMHOT PO3YUHHOCTI ¥ BOAI M BUCOKOEDEKTUBHOT piauHHOT xpomatorpadii (BEPX).

Mpuknag 20. PeHTreHiBCcbka NOpoLUKOBa AWppakToOMeTpIs

3paskn Rp-4, 4 i Sp-4 aHanisyBanu 3a JOMNOMOIOK PEHTIEHIBCLKOI MOPOLUKOBOT AMdpakTOMETpil
(XRPD) 3a HaAcTyMHOIO CXEMOI0.

a. BrukerAXS/SiemensD5000

MopowwkoBi gudpaktorpamn 36upanu Ha audpakromeTpi Siemens D5000, BukopuctoBytoun Cu
Ka-sunpomidioBaHHs (40 kB, 40 MA), kytomip 6-0, pos3bikHictb V20 i npuiAmManbHMX LLINWUH,
rpadpitToBMN BTOPUHHUI MOHOXPOMATOP | CUMHUMNAUIMHMIA RNiYUNbHUK. TpOAYKTUBHICTL IHCTPYMEHTa
nepesipanu 3rigHo i3 ceptudpikoBaHum crtangaptom Corundum (NIST 1976). [Mporpamue
3abe3neyeHHa, BuUKopuctaHe ana 36opy panux, aenano cobotw Diffrac Plus XRPD Commander
v2.3.1; aaHi aHanisyeanwu i npeacrasnanu 3a gonomoroto Diffrac Plus EVA v 11.0.0.2 abo v 13.0.0.2.

YMOBM HaBKOSNMLUHLOTO CEPEeOBULLA

3pasku, Wo 3anyckanucsa Npu yMOBax HaBKOMMLUHLOTO cepeaoBua, 6ynu BUrOTOBMEHI SIK Nnacki
nnacTuHYacTi npenapaty, WO BMKOPUCTOBYIOTb MOPOLIOK 6e3nocepegHbo nicnd  oAepyKaHHs.
MpnbnusHo 35 Mr 3paska akypaTHO yrnakoByBanu B 3arnMbneHHs B NOMipoOBaHi KPEMHIEBIN NNACTUHI
3 HynboBuUM wymoM (510). Mig yac aHanidy 3pasok obGepranu B Moro nnowumHi. Moapobuui 36opy
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AaHux 6ynu HaACTYNHUMK: KYyTOBMI Aiana3oH: Big 2 ao 42°20; posmip kpoky: 0,05°20; vyac 36opy: 4 c.
KpoK'.

b. Bruker AXS C2 GADDS

MopowkoBi gudpakrorpamu  3buparmu Ha agucppaktometpi Bruker AXS C2 GADDS,
Bukopuctosytoun Cu Ko-sunpomidioBaHHsa (40 kB, 40 mA), aBToMmatuiHnin XYZ-npeaMeTHUA CTOMMKK,
nasepHuin Big€OMIKpPOCKON ANA aBTOMATUYHOIO MO3WULIOHYBaHHA 3paska W OBOBUMIPHWUA OETEKTOpP
nnouwli HiStar. PeHTreHiBcbka onTuMka cknaganaca 3 eauHoro GaratowapoBoro asepkana Gobel,
CMONyYeHoro i3 ToukoBUm 0,3-MM KONiMaToOPOM.

Po3bikHicTb npomMeHsi, TOOTO edeKTUBHUI pPO3MIP PEHTTEHIBCLKOTO MNPOMEHS Ha 3pasky,
JopiBHoBaB npubnusHo 4 mm. TMpu BigcTaHi 3pasok-geTektop 20 cm, WO Ao03BONAna oaepxaru
edpekTMBHUI 20-gianasoH 3,2-29,7, BUKOPUCTOBYBanM Oe3NepepBHUI pPEXUM CKaHYBaHHA 0-0.
3BMYANHO 3pa30K EKCMOHyBanu ANA pPeHTreHiBcbkoro nyyka npotarom 120 cekyna. [MporpamHe
3abe3neyeHHsa, BUKOpuCTaHe ana 36opy paHux, saenano coboww GADDS for WNT 4.1.16; pani
aHanisyeanu i npeacraenanu 3a gonomoroto Diffrac Plus EVA v 9.0.0.2 abo v 13.0.0.2.

YMOBM HaBKOSNULUHLOTO CepenoBuLLa

3pasku, Wo 3anyckanucsa Npu yMOBax HaBKOMMLUHLOTO cepeaoBua, 6ynu BUrOTOBMEHI SIK Nnacki
nnactuHyacti npenapatu 6e3 wnicyBaHHA, WO BUKOPUCTOBYIOTH NOPOLUOK Ge3nocepeaHbo nicnst
ogepaHHA. MpubnusHo 1-2 Mr 3paska 3nerka 3anpecoByBanu B MpPeaMETHE CKMNO, OAEPXKYHUM
NNacky NOBEPXHIO.

PeHTreHiBcbka nopowkosa andpakrometpia (XRPD)

3a pgonomoroto XRPD Buseunu, wo cnonyka 4 6yna amopdHot (aue. &ir. 1). XKPO-aHanis
BUCOKOrO po3dineHHa 3paska Rp-4, ogepxaHoro 3rigHo i3 [Mpuknagom 3, nigTeepauB KpucTanivyHy
npupoay TBepAOT pe4OBUHM, NOPOLIKOBA AudpakTorpamMa sKoro BigpisHanacs sig andpakrorpamm Sp-
4 (opepwaHoro 3rigHo i3 [Mpuknagom 4, Cnocoby 4), kpucramniyHa npupoga $KOro Takox
niaresepmxysanacs. Pesynbtatn XRPD ana Rp-4 i Sp-4 npoaemoHcTpoBaHi B Tabnuui 1, npuyomy BCi
NiKK, WO BOMNOAINU IHTEHCUBHICTIO <5 % (Rp-4) i <3 % (Sp-4), BUKIIIOYEHI.

Tabnuugs 1
Oani XRPD ans Ry4 i Sy4
Hani XRPD gna Re-4 Hani XBRPD ana Sp-4 (®opma 1)
Kyt 2-TeTa® IHTEHCUBHICTb % Kyt 2-TeTa® IHTEHCUBHICTb %
6,616 51,1 4,900 6,8
7,106 40,5 5,190 19,8
8,980 30,0 7,501 100,0
11,020 21,7 8,355 4,1
11,559 77,1 8,965 7,7
11,950 12,8 9,619 21,2
13,023 5,2 10,145 3,6
14,099 6,2 14,393 4,9
15,121 5,7 16,300 7,0
15,624 54 16,688 10,6
16,003 17,8 17,408 55
17,882 100,0 17,820 8,2
18,567 8,8 18,262 31,5
19,564 22,7 18,600 6,3
20,280 5,6 18,900 7,3
20,728 42,5 19,150 6,1
21,047 19,9 19,696 4.8
21,671 22,0 20,398 4,4
21,943 23,3 20,710 6,9
22,214 18,9 21,950 6,1
23,074 28,5 22,175 12,2
24,145 30,3 22,511 5,6
24,355 39,1 22,924 3,1
25,366 7,6 23,360 6,5
26,146 36,2 23,538 7,1
27,000 9,0 23,910 74
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MpoaoBxeHHA Tabnuui 1

27,313 15,6 24,873 3,7
27,677 22,7 25,123 49
28,219 12,8 25,649 42
28,661 6,2 26,748 5,2
29,450 6.8 27,339 3,7
29,735 9,4 27,646 3,5
31,372 8,2 28,066 3,1
31,967 10,9 29,050 3,0
32,295 6,4 29,541 3,6
33,001 11,4 30,178 3,8
33,774 11,8 31,648 3,1
34,385 6.6 32,721 3,5
34,734 6,5 33,154 3,0
35,600 7,3 33,923 3,5
35,965 13,1 34,341 3,1
36,409 14,7 35,465 3,5
36,880 7,0 36,923 3,1
37,509 59 37,760 3.4
37,870 6.0 38,404 3,3
38,313 58 40,416 3,1
38,943 8,4

40,093 6.6

40,511 7,8

41,429 6.5

3pasok Sp-4 noapibHoBanNu 3a 4ONOMOTO0 CTYMKK | TOBKa4MKa, a NoTiM NOCAiAOBHO Nponyckanmu
yepes cuta 3 po3mipom Komipkm 500 i 250 MKM i3 METOIO OdepXaHHA 3paska Yy BUIMAA
TOHKOAUCNEPCHOrO MopoLuky. Lleid 3pa3ok noBTOpHO aHanisysanu XRPD BUCOKOro posgineHHs, sika
niaTBepAnna BiaACYTHICTb 3MiHIOBAHHA hOPMMU.

Mpuknag 21. DocnigxkeHHa kpucTtanisauii Sp-4

KpuctaniyHui Sp-4 mas nonimopdiam. TakuM YMHOM, acnekT 6yB HanpaBneHWn Ha KpUCTamniuHui
Sp-4 i noro okpemi noniMopdHi popmu. Sp-4 Mir iCHyBaTH LLOHANMEHLLE Y BUMAZI N'ATWM NONiMopgHux
dopM, nosHadeHux sk Popmu 1-5. Kpim Toro, Takoxk moxkHa Byno ogepxatu amopdpHuii Sp-4. Tunosa
KpucTanisauia 3abesnevysana gns po3vumHeHHs npubnusHo 100 mr Sp-4 y BignosigHomy o6'emi
PO34YMHHMKA Ana kpuctanisadii (auetonitpun (5 o6'emis), xnopodgopm (5 ob'emis),n-6ytunauerart (7
o6'emiB), auxnopmeTtaH (50 o6'emi), meTokcubenson (7 o6'emig) i 1:1 MTBE/rentan (50 06'emiB)), i,
TakMMm YMHOM, AO3BOSIANA BUNApoBaTh po3dnH npu Temnepartypi 5 °C. OagepxKyBanu pisHi KpuctaniyHi
dopmu, oaHaK KoxkHa popma nicna dinbTpadii i/abo BucywyBaHHsA yToptosana dopmy 1.

dopmu 1, 2 i 3 asnanu coborw HeconbBaToBaHy dopmy, 1:1 conbBaT OXM i 1:1 conbBar
xnopochopmy, BigNoOBIAHO, IO NiATBEPAUAN MOHOKPUCTaNbHUM PeHTreHiBCcbkum i XRPD-aHanisom.
dopmu 4 i 5 ogepkyBanu npu Kpuctanisaudii Sp-4 3 PO34YMHIB aUETOHITPUIY W METOKCUOEH3ony,
BiANOBIAHO. [OCTaTHIX AaHMX ANs BU3HAYEHHs Toro, 4 O6ynu dopmm 4 i 5 HeconbBaTOBaHMMM,
rigpatoBaHumm abo conbBaTOBaHMMMK, HE OynO OAEPXKAaHO, OCKINbKM He Oynu odepaHi kpucranu
JoCTaTHLOT AkocTi. dopmu 4 i 5 npu dinbTpauii nepeTsoptoBanucs y ®opmy 1. Mpu kpuctanisadii Sp-
4 i3 n-6ytunauetaty ("BUAc) i po3uuHy, Wwo MicTuB MeTun-tpet-6ytunosuin edip (MTBE) i rentaH,
ogepxanu ABi A0AaTKOBI KpuctaniyHi dopmu; npu dinbTpauii obuasi Ui kpuctanidHi  opmu
nepetsoptoBanucs y ®opmy 1. dopmu 2 i 3 Takoxk nepetrsoptoBanuca y dopmy 1 npu BUAINEHHI.
dopma 1 aenana coboro HeconbBaTOBaHy (hopMy, WO BOMNOAINA LUMPOKOK €HAOTEPMOLO NMABMEHHSA 3
TemnepaTypoto nodatky 94,3 °C i AHws 24,0 k[k:monb'. Joaatkosa XRPD-andpakrorpama dopmnu 1
Sp-4 300pakeHa Ha Pirypi 4.

MepeTBopeHHs dhopmu 1 Sp-4 y hopmy 6 Sp-4

dopmy 1 MoxkHa Byno nepeTsoputn y Gopmy 2 WOHANMEHLLIE ABOMA LUMNSIXaMM.

MNo-nepwe, BANMBOM aTMOCEPHOT BOMOroCTi HA TOHKOAMCNEPCHi kKpuctanu dopmu 1 NpOTArom
Jekinbkox Ai6é oaepxyesanu wmoHorigpatr dopmm 1 3 NOsIBOKO CMONM, WO TBepaHe. [licna
NnoapiGHIOBAHHA MOHOTiApaTy TBEPAOI PEYOBMHM B TOHKOAMCMNEPCHMIA NOPOLUOK Audpakrorpama
3anuwanacsa signosigHoo Ao ®opmu 1. lNpu 3HaAXOMXKEHHI Yy BIAKPUTIM NOCYyaUHI npoTtsarom 6-10
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TWXKHIB MENEHUI MaTepian noBinNbHO nepeTBoptoBaBca y dopmy 6 y Burnsai 6es3sogHoi TBepaoi
PEYOBUHU. Y repMeTUYHOMY KOHTeRHepi Popma 1 Byna cTabinbHOK WOHAWMEHLLIE NPOTAroOM 2 POKIB.

B anbtepHatusHomy Bunaaky ®opmy 1 MoxkHa 6yno cycneHayeatu y BOAiI B KiNbKOCTi 5-50 mr/mn
npyu KiMHaTHIN TemnepaTypi i Yepes Kinbka roauH nepetsopuTtn y dopmy 6. EpekTuBHICTL npouecy
NepPeTBOPEHHA Y BOAI MOXKHa Oyno MoOKpawyTh 3a paxyHOK HarpiBaHHA BOAW A0 MEBHOTO 3HAYEHHS,
npu sikomy abo BuLLE AKOr0 MOXHA PO3YUHUTM OBinbluy KinbkicTb ®opmmu 1 i 36INbLLIMTU NNUHHICTb
YacTUHU Sp-4, WO He 3MILYETbCA, Big rycTtoi cMonu Ao cycneHgoBaHoro macna. 3rogom dopma 6
Morna noyaTtu kpuctanisysatuca npu Temnepatypi 50 °C. lNoganblue OXONOAXEHHSA CycneHsii oo
Temnepatypu 0-10 °C npusoguno Ao OGinNblOro BiAHOBMEHHA TBepPAOi pedoBuHu. Kpuctamisauia 3
BOAM TaKOX Buaansna Oinbluy KiNbKiCTb MONSPHMX CNiAOBUX AOMILLUOK, MPUBOASYM A0 NiABULLEHHS
3aranbHOi YNCTOTU.

MoBTOpPHE pPO34YMHEHHA dopmu 6 B OpraHidyHOMY PO3YMHHUKY, Hanpuknag, AUXNOpMeETaHi abo
aUeToHITPpUAI, 3 HACTYNHOK KpucTanisauielo npuBoanno go ogepxaHHa dopmu 1 HaBiTb Npu 3anani
KpuctaniyHoo dopmoto 6.

Y cyxy 100-mMn ogHOropny KpyrrnoaoHHy Kondy, OCHaLleHY T'YMOBOK MEPEropoakoo i MarHiTHO0
MiLLankow, 3aBaHTaxkyeanu 1,04 rpama dopmn 1 Sp-4. Yuctorta 3sriaHo 3 BEPX gopisHioBana 99,7 %.
3aBaHTaxkyBanu 40 mn geioHisoBaHoi BoAu. odnHanu eHeprinHe nepemiwyBaHHS CycneHsii npu
HarpiBaHHi go Temnepatypu 50 °C. lMicng gocarHeHHsa Temnepatypu 50 °C po3ynH nigTpumyBanu B
HanbinbLU rOMOreHHOMY CTaHi NnpoTsroMm 60 XB; y LEl Yac TBepai Pe4OBUHM NOYMHANM 0CaayKyBaTUCS
3 PO34YMHY, YTBOPIOIOYM TOHKOAMCMNEPCHY cycneHsilo. CycneHsilo oxonomxkyesanu 4o 20 °C npoTarom
90 xB i nigTpumysanu npotarom 16 roauH npu 20 °C, nicns vyoro oxonoaxysanu Ao 0-5 °C npoTarom
30 xB i niarpumysanu npu 0-5 °C npotarom 2,5 roauHu. CycneHsilo dpinbTpyBanu Yepes ninky 3i
cepegHbonopucToro ckna i npomuBanu 10 MmN BOAWM, OXONOMAXKeHOT nbogoM. Bonormn ocag
BUCYLLYBanu BiACMOKTYBaHHSAM MNPOTArOM 2 roAuH, a noTiM BUCYLUYBanu y BakyyMHin nedi npoTarom
Houi (23 roguHun) npu Temnepatypi 50 °C. Buginsanu 0,88 r (BigHOBNEHHS 84,6 %) ®opmu 6 Sp-4.

CnocTepexyBaHa Temnepartypa nnasneHHsa Popmu 6 craHoBuna npubnusHo 124,5-126 °C.

Mpuknag 21-1. ®opma 1 Sp-4

Cnmcok nikie ®opmu 1 Sp-4 npeacrasneHui B Tabnuui 2.

Tabnuuga 2
Kyt 2-TeTa’® IHTEHCUBHICTb %
50 748
7,3 100,0
7,8 2,2
8,2 6,8
8,8 9,3
94 23,5
10,0 8,4
11,4 4.2
13,3 3,0
14,2 6,1
14,9 3,5
16,1 7,9
16,6 13,2
17,3 15,4
17,7 10,1
18,1 42,6
18,4 7,6
18,7 11,4
18,9 5,7
19,3 50
19,6 2,9
20,2 8,5
20,5 11,5
20,8 3,6
21,8 7,2
22,0 14,5
22,4 9,6
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MpoaoBxeHHa Tabnuui 2

23,2 5.3
23,4 58
23,5 46
23,8 7,4
24,0 3,1
24,7 25
25,0 13,0
25,5 3,1
26,6 45
27,2 3,2
27,5 2,2
28,1 29
30,0 3,2

Mpuknag 21-2. ®opma 2 Sp-4
XRPD-agudpaktorpama Popmu 2 Sp-4 306paxkeHa Ha Pirypi 5.

5 Cnmncok nikie ®opmMu 2 Sp-4 npeactasneHui B Tabnuui 3.
Tabnuus 3
Kyt 2-TeTa’® IHTEHCUBHICTb %

49 44 1
5,1 19,1
6,9 62,1
8,7 6,8

9,8 28,6
10,1 10,4
13,7 7,0

16,7 3,1

19,5 8,9

19,8 45,5
20,1 18,6
20,4 3,6

20,6 25,6
20,9 15,9
21,1 10,9
22,1 3,4

24,6 38,7
247 100,0
25,1 61,2
26,1 53,3
39,0 6,3

Mpuknag 21-3. ®opma 3 Sp-4
XRPD-agudpaktorpama dopmu 3 Sp-4 306paxkeHa Ha Pirypi 6.
10 Cnmcok nikie ®opmu 3 Sp-4 npeacrasneHuii B Tabnuui 4.
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Tabnuua 4

Kyt 2-TeTa’® IHTEHCUBHICTb %
50 10,0
6,9 23,3
9,8 22,6
19,7 34,8
20,6 100,0
21,8 10,5
24,6 65,3
34,7 41

Mpuknag 21-4. dopma 4 Sp-5
XRPD-gudpaktorpama Popmu 4 Sp-4 306paxkeHa Ha Pirypi 7.
Cnmcok nikie ®opmMu 4 Sp-4 npeacrasneHui B Tabnuui 5.

Tabnuus 5
Kyt 2-TeTa’® IHTEHCUBHICTb %
50 29,8
6,8 100,0
8,2 4.8
8,7 52
9,9 3,8
13,7 1,7
14,9 4.8
19,9 22,5
20,4 2,1
20,6 20,0
20,9 20,0
24,7 3,4
24.9 29,9
25,1 1,5
36,8 3,1

Mpuknag 21-5. ®opma 5 Sp-4
XRPD-agudpaktorpama dopmu 5 Sp-4 306pakeHa Ha Pirypi 8.
Cnmcok nikie ®opmMu 5 Sp-4 npeacrasneHuii B Tabnuui 6.
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Tabnuus 6
Kyt 2-Teta’® IHTEHCUBHICTb %
5,2 52,9
6,6 100,0
7,1 259
9,7 12,1
10,4 16,4
13,4 11,4
15,7 25,8
19,1 31,1
19,9 12,9
20,0 9,0
21,3 3,5
25,0 22,3
25,6 2,3
26,3 5,9
26,9 2,0
31,7 2,1

Mpuknag 21-5. ®opma 6 Sp-4

XRPD-agudpaktorpama dopmu 6 Sp-4 306paxkeHa Ha Dirypi 21.

5 Cnmncok nikie ®opmMun 6 Sp-4 npeAcTaBNeHUiA y HACTYNHIA Tabnuui.
Tabnuus
Kyt 2-TeTa® d-intepsan A IHTEHCUBHICTb %

6,08 14,51 66,7

8,2 10,77 62,1
10,38 8,52 29,8
10,85 8,14 10,4
12,17 7,26 12,0
12,7 6,96 66,4
13,73 6,44 14,9
14,1 6,27 13,8
15,91 5,57 3,1
16,83 5,26 8,7
17,17 5,16 19,7
17,66 5,01 56,2
17,95 4,93 37,7
18,79 4,72 59,0
19,1 4,64 14,3
19,41 457 37,2
19,8 4,48 46,0
20,11 4,41 68,8
20,82 4,26 100,0
21,81 4,07 36,8
22,03 4,03 7,4
23,03 3,86 14,2
23,26 3,82 21,6
23,64 3,76 6,3
23,89 3,72 7,0
24,73 3,6 3,3

Mpuknag 21-7. Sp-4 (aMopdHUN)
XRPD-agudpaktorpama amopHoro Sp-4 306paxkeHa Ha Pirypi 9.
10 Mpuknag 22. MoHoKpUcTansHa peHTreHiBcbka kpuctanorpadis Sp-4 i HOro conbearis
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Mpuknag 22-1. MoHOKpucTansHa peHTreHiBcbka kpuctanorpadia Sp-4 (dhopmu 1)

Ha o®irypi 10 nokasaHa peHTreHiBcbka kpuctamiyHa crpyktypa ®opmu 1 Sp-4. Ha Qirypi
NPOAEMOHCTPOBAHUI BUrNaa Monekyn dopmu 1 3rigHo i3 KpUCTaniYHO CTPYKTYPOIO, WO nokasye
BUKOpPUCTAHY cxeMy Hymepauii. Enincoign aHi3oTponHOro 3cyey aTOMiB, WO HE € aTOMaMWu BOAHIO,
noKasaHi 3 piBHEM iMOBIPHOCTI 50 %. ATOMM BOAHIO 300paxkeHi 3 A0BINbHO ManuMM paaiycom.

PospaxyHKkn CTPYKTYpU ofdep)Kanu 3 BUKOPUCTaHHAM NpsiMUX cnocoBiB, onTumisauii noBHOT
maTpuui HallmeHLWwKx keagpatie no F? 3 BaroBumMu koedpidieHTamu w'=02(F.?)+(0,0592P)%+(0,6950P),
ae P=(F,°+2F:?)/3, napameTpiB aHi30TPONHOro 3CyBY, EMMiIPUYHOT KOPEKL,ii NOrNMMHAHHA 32 AONOMOro
chepuyHMX rapMoHik, peanisoBaHux B anroputmi macwrtabysaHHa SCALE3 ABSPACK. KiHuesui
wR2={Z [w(F2-F2)2)/Z[w(F2)2]2}=0,0871 ansa Bcix AaHux, TpaauuinHuin R1=0,0329 3a 3HauyeHHsMu F
7090 BigbutTie 3 Fo>40(Fs), S=1,016 anda Bcix gaHux i 870 napameTpis. KiHuesun A/o(makc.) 0,001,
A/o(cepeaHin), 0,000. KiHueBa BiAMiHHICTb po3TalLoByeTbCs Mix +0,534 i -0,36 e AS.

Tabnuua 7

MNapameTpu enemMeHTapHOoi KoMipku dopmu 1

MonekynsipHa dhopmyna C22H20F 1N3O9P+

MonekynspHa mMaca 529,45

KpucraniyHa cucrema MoHOKNWHHA
a [20,0898(5) A, a |90°,

MpocTtopoea rpyna P2: |b [6,10290(10) A, B 1112,290(3)°,
c |23,0138(6) A, y [90°,

v 2610,79(10) A3

Z 4

De 1,347 r-cm™

v 1,475 MM’

Ixepeno, A, Cu Ka, 1,54178 A

F(000) 1112

T 100(1) K

Kpucran BesbapeHa nnactuHa, 0,12 x 0,09 x 0,03 MM

[ani yciveni go 0,80 A

Bmax 74,48°

3aBepLUeHiCcTb 99,4 %

Bipoutta 14854

YHikanbHi BigbutTs 7513

Rint 0,0217

Mpuknag 22-2. MoHoOKpucTanbHa peHTreHiBcbka kpuctanorpadia Sp-4 (Popmu 2)

Ha o®irypi 11 nokasaHa peHTreHiBCcbka KpuctaniyHa cTpyktypa dopmu 2 Sp-4. Ha wuinn oirypi
NPOAEMOHCTPOBAHUI BUINSa4 Monekyn dopmu 2 3rigHO i3 KpUCTanivHOK CTPYKTYPOIo, WO NoKasye
BUKOPUCTAHY cxeMy HyMmepauii. FeTepoaToMn po3B'a3yBany is0TPONHO BHACMIAOK BKpan HeJoCTaTHIX
OaHuX. ATOMU BOAHIO HE 300pakeHi.

Po3B'a3aHHs1 CTPYKTYpU OAEpXKanum 3 BUKOPUCTAHHSAM MNpsMUX CrnocoBiB, onTuMizauii NoBHOT
MaTpuLi HaiMeHLIUX KBaapaTie no F2 3 BaroBumu koediuieHTamnm w'=c2(F+2)+(0,0975P)2+(10,6969P),
ae P=(Fo2+2F¢2)/3, napaMeTpiB aHi30OTPOMHOTO 3CyBY, EMMNIPUYHOT KOPEKLT NOrMMHAHHA 38 4ONOMOTOL0
chepuyHMX rapMoHik, peanisoBaHux B anroputmi macwrtabysaHHa SCALE3 ABSPACK. KiHuesui
wR2={Z[w(F2-F2)2)/Z[w(Fo2)2]'/2}=0,1883 ans Bcix agaHux, TpaguuiHnii R1=0,0741 3a 3HayeHHamMu F
2525 BigbutTie 3 Fo>4o(Fo), S=1,05 ans Bcix gaHux i 158 napametpis. KiHuesuin A/s(makc.) 0,000,
Ao(cepeaHin), 0,000. KiHuesa BiaMiHHICTb po3TaluoByeTbea Mk +1,388 i -0,967 e A-3.
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MNapameTpu enemeHTapHoOT KoMipkn dopmn 2

Tabnuus 8

MonekynsipHa dhopmyna C23H31CI12FN3sQgP

MonekynspHa mMaca 614,38

CUHroHisg MoHoknuHHa
a [12,8315(3) A, a |90°,

MpocToposa rpyna P2: |b [6,14530(10) A, B [91,752(2),
c [17,6250(4) A, y |90°

v 1389,14(5) A3

Z 2

De 1,469 r-cm™

v 3,196 mm!

Ixepeno, A Cu Ka, 1,54178 A

F(000) 640

T 293(2) K

[ani yciveni go 0,80 A

Bmax 62,23°

3aBepLUEHICTb 91,1 %

Biaburra 3528

YHikanbHi BigbutTs 2562

Rint 0,0227

Mpuknag 22-3. MoHOKpucTanbHa peHTreHiBcbka kpuctanorpadia Sp-4 (Popmu 2)

Ha ®irypi 12 nokaszaHa peHTreHiBcbka kpuctaniyHa ctpyktypa (ORTEP-anisoTponHui) Sp-4
(Popmu  2). KpuctamiyHa CTpyKTypa METUNEHXIOPUAHOIO combBaty Sp-4  (Popmu  2),
C23H31NsPOgFCl2, maBana MOHOKNMMHHY npoctopoBy rpyny P2; (cucrtemartmuydi BigcytHocti OkO:
k=HenapHe) ¢ a=12,8822(14)A, b=6,1690(7)A, ¢=17,733(2)A, p=92,045(3)°, V=1408,4(3) A3, Z=2 i
dcaic=1,449 r/cm3. [aHi peHTreHiBCbKOT iHTEHCUBHOCTI oaepykyBanu Ha M3C-getekTopi nnow,i Rigaku
Mercury, BUKOPUCTOBYIOUM rpadiT-MOHOXPOMATU30BaHE BUNPOMIHIOBaHHA Mo-Ka (A=0,71073 A) npu
Temnepatypi 143 K. lNonepeaHiin po3paxyHoK iHAEKCIB BUKOHYBanu Ha OCHOBI cepii i3 gBaHaguUATH
3HiMKIB Mpu noBopoTi Ha 0,5° i3 yacom ekcnosuuii 30 cekyHa. Beboro 6yno 3ibpaHo 648 3HiMKIB
NoOBOPOTY MpPW BIiACTaHI Big Kpuctana Ao aetekropa 35 MM, KyTi BiaxuneHHs 29-12°, iHTepsani
nosopoTy 0,5° i yaci ekcnosuuii 30 cekyHa: ckaH Ne 1 aBnsB cobol ¢-ckaH Big 315° go 525° npu
w=10° i v=20°; ckaH Ne 2 ABnAB cobOI CiNbHUIA cKaH Big -20° A0 5° npu %=-90° i $=315°; ckaH Ne 3
ABNAB cO00I0 ®-CKaH Big -20° fo 4° npu y=-90° i $=135°; ckan Ne 4 aBnaB cobo o-ckaH Big -20° go
5° npu y=-90° i $=225°; ckaH Ne 5 aBnsAB cobot o-ckaH Big -20° o 20° npn %=-90° i $=45°. 3HiMKM
nosopoTy o6pobnsanu 3a gonomorot Crystalclear (Crystalclear: Rigaku Corporation, 1999), wo
reHepyBaB CNUCOK HeycepeaHeHux 3HadeHb F2 i g(F?), aki noTim nepegasany B NporpaMHuUin naket
CrystalStructure (CrystalStructure: nporpamMHuin nakeT aHanidy kpucranivyHoi ctpykrypu, Rigaku Corp.
Rigaku/MSC (2002)) ans noganbLuoi 06pobkun i po3paxyHkiB CTpykTypu Ha komn'totepi Dell Pentium
[ll. Beboro Bumipsanu 7707 BigbuTTiB y AianazoHax 5,48<26<50,04°, -14<h<15, -7<k<6, -19<1<21, wo
Jo3sonuno ogepxatu 4253 yhikansHux BigdbutTtie (Rim=0,0180). OaHi iHTEHCUBHOCTI CKOperysanu 3
ypaxyBaHHsIM edoekTiB JlopeHua i nonsipusauii i nornmHaHHa 3a gonomoroww REQAB (MiHiManbHe i
MakcumarnbHe nponyuwleHHsa 0,824, 1,000).

CTpyKkTypy po3paxoByBanu 3a gonomorow npamux cnocobis (SIR97, SIR97: Altomare, A., M.
Burla, M. Camalli, G. Cascarano, C. Giacovazzo, A. Guagliardi, A. Moliterni, G. Polidori & R. Spagna
(1999). J. Appl. Cryst., 32, 115-119). OnTumisauilc BMKOHYBanu 3a AONOMOroK NOBHOI MaTpuui
HanMeHwmnx kBagpartis no F2, sukopucroyoun SHELXL-97 (SHELXL-97: Sheldrick, G.M. (2008) Acta
Cryst.,, A64, 112-122). Mig yac onTumisauii BUKOPUCTOBYBanu BCi BiabutTa. Cxema po3paxyHKis
BaroBux koediuieHTie aenana coboto w=1/[c2(F+2)+0,0472P2+0,4960P], ae P=(F.2+2F:2)/3. ATomu, Lo
He € aTtoMamu BOAHIO, ONTUMI3yBanu aHi30TPOMHO, a8 aTOMU BOAHIO ONMTMMI3yBanu 3a AOMNOMOro
mMogdeni "isga sepxu". OnTumisaudis sivwnacs npu R1=0,0328 i wR2=0,0817 ana 4046 BinbutTiB, Anga
aknx F>40(F) i Ry1=0,0348, wR>=0,0838 i GOF=1,056 ans BcCix 4253 yHikanbHUX, HEHYNbOBUX
Bin6uUTTIB i 358 3MiHHUX (R1=Z||Fol|-|Fc|[/Z|Fo|; wR2={Zw(Fo?-F2)2/Zw(F0?)2}'2;GOF={ZAw(Fo2-F:2)2/(n-
p)}; Oe n=KinbkicTb BigOWTTIB, a P=KiNbKiCTb ONTUMI30oBaHWX napameTpiB). MakcumanoHun A/c y
KiIHLEBOMY LMKITi pO3paxyHKiB HaMMeHLLMX KBaapaTie gopisHioBaB 0,000, a aBa HanbinbLu BUPaXKEHI
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nikn nNpu KiHUeBi pisHuyi ®yp'e craHosunu +0,312 i -0,389 e/A3. OntumisosaHnii napametp
abconoTHOT cTpykTypu dnaka ctaHoBus -0,06(6), TUM caMum NIATBEPAXKYHOUM CTEPEOXIMIIO CMIOMNYKN.
B Tabnuui 1 nepepaxoBaHi BiAOMOCTi NpPO KOMIpKy, napaMeTpu 360py AaHMX i gaHi onTumisauii.
KiHueBi napameTpu NONOXEHHS i €KBIBANEHTHI I30TPOMHI TENNOBi NapamMeTpu HaBeaeHi B Tabnuui 2.
AHi3oTponHi Tennosi napametpu npeacraeneHi B Tabnuui 3. ("ORTEP-II: A Fortran Thermal Ellipsoid
Plot Program for Crystal Structure lllustrations”. C.K. Johnson (1976) ORNL-5138.) nokasaHe

300paxeHHs Monekynu 3 30 % iMOBIPHICTIO enincoiaiB TENMOBOIO 3CyBY.

Tabnuua 9

KopoTki BigOMOCTi Npo BU3HAYEHHS CTPYKTYPU Cnonykn Sp-4 CH2Clz

dopmMyna: C23H31N3POoFCl2
MonekynspHa Maca opMyni: no 614,38

Knac kpucrtana: MOHOKIUHHWUI
MpocropoBa rpyna: P21, (#4)

Z 2

KoHCTaHTU KOMIpKuU:

a 12,8822(14) A

b 6,1690(7) A

c 17,733(2) A

B 92,045(3)°

\ 1408,4(3) A3

J 3,196 cm!

po3Mip KpucTana, Mm 0,42 x0,12x 0,10
Dposp 1,449 r/cm?®

F(000) 640
BUNpPOMiHIOBaHHS: Mo-Kq (A=0,71073 A)
AianasoH 26 5,48-50,04°

3i6pani hkl: -14<h<15; -7<k<6; -19<1<21

Kinbkictb BigbuTTiB:

BUMiptoBaHux 7707

Kinbkictb BigbuTTiB:

yHikanbHnx4253 (Rin=0,0180)

Kinbkictb BigbuTTiB:

crnocrepexkyBaHux 4046 (F>40)

KinbkicTb BiabWUTTIB, BUKOpUCTaHMX Npu onTumisdauii  [4253
KinekicTb napamMeTpis 358
R.=0,0328
MokasHukn R (F>40) wR2=0,0817
. . R.=0,0348
MokasHukn R (BCi AaHi) wR2=0,0838
GOF: 1,056

IMikun KiHUEeBUX BigMIHHOCTEN,

+0,312, -0,389 e/A3

Mpuknag 22-4. MoHoOKpucTanbHa peHTreHiBcbka kpuctanorpadia Sp-4 (Popmu 3)

Ha ®ir. 13 nokasaHa peHTreHiBcbka kpucrtaniyHa ctpyktypa Popmm 3 Sp-4. Ha wuinn oirypi
NPOAEMOHCTPOBAHUI BUINSaa Monekyn dopmu 3 3rigHoO i3 KpUCTaNiYHOK CTPYKTYPOLO, LU0 nokasye
BUKOpPUCTAHY cxeMy Hymepauii. Enincoign aHi3oTponHOro 3cyey aTOMiB, WO HE € aTOMaMWu BOAHIO,
noKasaHi 3 piBHEM iMOBIPHOCTI 50 %. ATOMM BOAHIO 300paxKeHi 3 A0BINbHO ManuUM paaiycom.

Po3B'a3aHHs1 CTPYKTYpU OAEpXKanum 3 BUKOPUCTAHHSAM MNpsMUX CrnocoBiB, onTuMizauii NoBHOT
MaTpuLi HakMeHLMX kBaapatiB no F2 3 BaroBumu koediuieHTamn w'=c2(F.?)+(0,0512P)2+(0,6810P),
ae P=(F.2+2F:2)/3,mnapameTpiB aHi30TPONHOro 3CyBY, EMMIPUYHOT KOPEKLi MOrNMMHAHHA 38 AOMOMOTOI0
chepuyHMX rapMoHik, peanisoBaHux B anroputmi macwrtabysaHHa SCALE3 ABSPACK. KiHuesui
WR2={Z[W(F2-Fc2)2)/Z[w(F.2)2]""2=0,0796 ana BCix aaHux, TpaauuiiHuin R1=0,0294 3a sHaueHHamu F
2486 BigbutTie 3 Fo>4c(Fo), $S=1,068 ansa BCix aaHux i 377 napametpiB. KiHueBuin A/s(makc.) 0,001,
Ao(cepeaHin), 0,000. KiHuesa BiAMiHHICTb po3TalloByeTbes Mixk +0,211 i -0,334 e A3,
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MapameTpu eneMeHTapHoOT KoMipku dopmu 3

Tabnuus 10

MonekynsipHa dhopmyna C23H30CIsF1N3O9P+

MonekynspHa mMaca 648,82

CUHroHisg MoHoknuHHa
a [12,9257(4) A, a |90°,

MpocToposa rpyna P2: |b [6,18080(10) A, B [91,752(2),
c [18,0134(4) A, y |90°

Y 1430,15(6) A3

Z 2

Dc 1,507 r-cm!

M 3,977 MM

Ixepeno, A Cu Ka, 1,54178 A

F(000) 672

T 100(1) K

Kpucran BesbapBHa ronka, 0,22 x 0,03 x 0,02 mm

[ani yciveni go 0,80 A

Bmax 74.,41°

3aBepLUeHiCcTb 69,1 %

Biaburra 3062

YHikanbHi BigbutTs 2607

Rint 0,0198

Mpuknag 23. CTabinbHICTb NpK NigBULLEHNX TEMNEPATYpPaX i BiAHOCHII BONOrocTi

3pasok Rp-4 36epiranu B kamepi BonorocTi npu temnepatypi 40 °C i 75 % BiAHOCHOT BONOroCTi
NPOTArOM TWXHSA, MNiCNS 4YOro MNOBTOPHO aHanisysanu 3a gonomoroo  XRPD. TlopouwkoBa
audpaktorpama, ogepxaHa ana Rp-4, He nokasana iCTOTHUX 3MiH Yy XOA4i €KCNEPUMEHTY, WO
03Ha4ano BIACYTHICTb cnocTepexXyBaHuxX 3MiH dhopMu TBEPAOT pe4vyoBUHU. Lle aBnano kKoHTpacT 3i
3pa3KOM Cnonyku 4, Akl po3pigkyBaBcs NpoTsroM npubnuaHo 16 rogauH npu 30epiraHHi npu
Temnepatypi 40 °C i 75 % BigHOCHOT BONOrocTi. Ha npaktuui npupoga cnonyku 4, Wo po3piaxyeTbes,
inocTpyBanacb HaCTYNHUM €KCNepUMEHTOM. 3pasoKk CNONyku 4 Nponyckanu Yepes CUTO 3 Po3MipoM
KOMipok 250 MKM, nicns Yoro 3pasku 36epiranu npu temnepatypi 40 °C i 15 % BiGHOCHOI BONOTOCTi i
Temnepatypu 25 °C/53 % BigHOCHOT BOSOrOCTI | Yepes perynsapHi iHTepsany BUKOHYBasnK BisyasibHe
obcTexeHHA. Pe3ynbTaTu npeacTaBneHi B Tabnudi 4.

Tabnuua 11
CrabinbHicTb cnonyku 4 npu NigBULLIEHIN BIAHOCHIA BONOrOCTi
YMOBM t=1,5roa. t=4,5 rog. t=6,5rog. t=8,5 rog. t=73 rog.
o o
40 C/75../° .| PospipxeHnus |- - - -
BiAHOCHOT BONOTOCTi
25 °C/53 % PospigxeHHa | B'daska TBepaa | YacTkose Maixke noBHe PO3DIDKEHHS
BigHOCHOT BONOrocCTi | BiACYTHE pevoBuHaA PO3pigXKeHHA | po3pigXKeHHs piA

Mpu 36epiranni npu Temnepatypi 40 °C i 75 % BiAHOCHOT BOMNOTOCTi 3pa3ok Sp-4 po3pigKyBaBcs B
Mexax 16 roanH. Hanpuknag, 3pasok 5p-4 nogpibHioBanu 3a 4ONOMOTOIO CTYNKK | TOBKa4uMka, a noTtiM
nocnigoBHO Nponyckanu Yepes cuta 3 po3MipomM Komipkn 500 i 250 MKM i3 METOIO oaepKaHHA 3paska
Yy BUIMSAAI TOHKOAUCNEPCHOTO NOPOLLKY. 3pasku Uboro Martepiany 36epiranu npu temnepatypi 40 °C i
75 % BiaHocHOT BonorocTi i npu TemnepaTypi 25 °C i 53 % BiAHOCHOT BONOroCTi 1 Yepes perynspHi
iHTepBanM BUKOHYBanu BidyanbHe 06CTEXeHHA. Pe3ynbTaTu npeactaeneHi B Tabnudi 5.
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Tabnuua 12
CTtabinbHicTb Sp-4 npu NiABULLIEHIA BiAHOCHIN BOMNOTOCTI
YMOBM t=1,5roa. t=4,5rog. t=104 rog.
40 °C/75 %BigHocHOI BonorocTi| Po3pigxeHHa BiacyTHe | PospigkeHHs -
25 °C/53 % BIAHOCHOT PoapigeHHs BiacyTHE | PoapiaxeHHs BiacyTHE PO3pimKeHHs
BOMNOTOCTI piA AcYT piA AcyT BigCYTHE

XRPD-anani3 3paska nicns 36epiraHHa npu temnepatypi 25 °C i 53 % BigHOCHOT BONOrocTi
npotarom 104 roguH He nNokasas iCTOTHUX 3MiH odepXKaHux gucppakrorpam, Wo o3Hayano BigCYTHICTb
3MiH dhopMU.

Mpuknag 24. lHdpayepBoHaA CNEKTPOCKONIS 3 nepeTBopeHHaM dyp'e (Pyp'e-1Y)

Oani opepxxysanu Ha Perkin-Elmer Spectrum One, OcCHalleHOMY YHiBEpCanbHUM MNPUCTPOEM
3aracatodoro nosHoro Biadbuttss (ATR) ans Bigbopy npo6. [aHi ogepxyBanu i aHanisyBanu 3a
AOMOMOTO nNporpamHoro 3abesneyerHHa Spectrum v5.0.1.

[Y-cnektpu, ogepxaHi ans 4, Rp-4 i Sp-4, npoaeMoHcTpoBaHi Ha dir. 5-7, BianoBigHo. BubpaHi
NiKW, BUPaXKEHi y XBUNbOBUX Yncnax (cM™'), HaBeaeHi HUK4e:

4: ~1680, ~1454, ~1376, ~1205, ~1092, ~1023 (dir. 14);

Rp-4: ~1742, ~1713, ~1679, ~1460, ~1377, ~1259, ~1157, ~1079 (®ir. 15);

Sp-4 (dopma 1): ~1743, ~1713, ~1688, ~1454, ~1378, ~1208, ~1082 (Pir. 16).

Mpuknag 25. OudepeHuiansHa ckadyoda kanopumeTpia (DCS). TepmorpasimMeTpUyHUn aHanis
(TGA)

Oani DSC ogepxxyBanu Ha TA Instruments Q2000, ocHaweHoMy 50-N03MLIAHUM aBTOMATUYHUM
BiaGipHMkom npo6. KanibpyBaHHA TennmoeMHOCTi 3AiACHIOBaNM 3a Jonomorow candipy, a
kanibpyBaHHs1 eHeprii i Temnepatypu - 3a 40NOMOroK CEPTUIKOBAHOTO iHAI.

DSC 3 perynbOBaHOK TEMMNEPATYpOl 3BMYAWHO BUKOHYyBanu, BukopucToBytoun 0,8-1,2 wmr
KOXHOrO 3paska, B anioMiHIEBIN KIOBETI 3 MiKpooTBOpaMu, 3a AOMOMOrOK MOYaTKOBOT LUBUAKOCTI
HarpiBaHHs 2 °C-xB' i napameTpamu perynioBaHHs Temnepatypu +0,2 °C-xB' i 40 cekyHa. 3pas3ok
npoayBanu Cyxum azoTom 3i lWBKUAKicTio 50 mn xB-'.

Ons ynpasniHHA NpunagoMm BUKOPUCTOBYBanu nporpaMHe 3abesnevyeHHsa Advantage for Q Series
v2.8.0.392 i Thermal Advantage v4.8.3, nani aHanisysanu 3a gonomoroto Universal Analysis v4.3A.

Oani DSC opepxyBanu Ha Mettler DSC 823e, ocHaweHoMy 34-no3uuUiiHUM aBTOMAaTUYHUM
BiaGipHMkom npo6. [MMpunag «kanibpyBanu no eHeprii W TemnepaTypi, BUKOPUCTOBYIOYM
ceptudpikoBaHuii iHgin. 3snyariHo 0,8-1,2 Mr KOXXHOro 3paska B antoMIHIEBIA KIOBETI 3 MiKpooTBOpamMu
HarpiBanu npu 10 °C-xg' 3 25 go 250 °C. 3pa3ok npoagyBanu asoTom 3i weuakictio 50 mn-xe'. Ons
ynpaseniHHA NPUNagom i aHanisy gaHux BUKOPUCTOBYBanu nporpamHe 3abesneyvenHs STARe v9.20.

Oani DSC agna Sp-4 (Popmu 6) ogepxyesanu 3a pgonomorow npunagy DSC (TA Q2000),
BUKOPUCTOBYIOUM LUBMAKICTb HarpiaHHsa 10 °C/xe y 6e3nepepBHOMY NOTOL| CyXOro rasonofiéHoro
asoty (100 mn/xs). MpubnM3Ho 2,2 Mr 3paska akypaTHO 3BaXKyBamnu i HarpiBanu B HErepMeTU4HIn
KloBeTi "Tzero" 3 HewinbHO npundAraoydol kpuwkot. [Mpunap kanibpyBanmu (no eHTanbnii i
TemnepaTtypi), BUKOPUCTOBYIOUM iHAIEBUIA cTaHaapT i (N0 TennoemHocTi) candipoBui cTaHaapr.
dakTopu HEBMU3HAYEHOCTI ouiHioBanu gk 20,1 °C ana Temnepatypu i £5 % Ans BUMIPIOBaHUX 3HAYEHb
eHTanbnil. OnA BUMIPIOBAHHA TeMnepaTypu no4vaTky PO3KnagaHHA BUKOPWCTOBYBanM MpOrpamMHe
3abesneyeHHs TA Universal Analysis.

Oani TGA opgepxyBanu Ha Mettler TGA/SDTA 851e, ocHaweHoMy 34-MO3ULIAHUM aBTOMAaTUYHUM
BiaGipHMKkom npo®. Mpunag kanibpyesanu no Temneparypi, BAKOPUCTOBYIOUM CEPTUMIKOBAHUI iHAINA.
3BMYaNHO 8-12 Mr KOXHOro 3paska nomiwanu B MOMEPEeAHbO 3BaXKEHWW arntioMiHieBUR TUrenb i
HarpiBanu npu 10 °C-xB' Big KiMHaTHOT Temnepatypu ao 350 °C. 3pasok npoayBanum asoTom 3i
weugkictio 50 mn x8'. Ans ynpaBniHHA Npunagom i aHamnisy AaHuX BUKOPUCTOBYBANWU MporpamMHe
3abesneyeHHs STARe v9.20.

DSC-AHani3 cnonyku 4 nokasas HasiBHICTb €4MHOT LULMPOKOT €HAOTEPMM 3 MovaTkoM npu 58,7 °C
(AH 14 k'), saka, BignoeigHO noganbliomy perynboBaHomy DCS-aHanizy, 6yna oGymoBneHa
MOJIEKYNAPHOIO penakcadieto nig yac cknysanHa (Pir. 17). TGA-aHani3 cnonykn 4 He nokasae BTpaTu
Macu [0 po3knagaHHs npu Temneparypi noHag 240 °C, niaTBepmkyiouu, wWo MaTepian 6yB
HeconbBaToBaHMM. Ockinbku XRPD-aHanis cnonyku 4 niatBepavs, WO Martepian 6yB amopdHuM,
BMKOHaNU perynosoBaHui DSC-aHani3 i3 mMeto cnpobu po3paxyHKy TemMnepaTypu CKryBaHHA, Aka
BUABMNACA Takolo, Wo AopisHIoe 57 °C.
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DSC-aHani3 nokaszas HasABHICTb €AMHOT LUNMYACTOT eHaoTepMK 3 nodatkom npu 136,2 °C (AH 76
Ibk-r"), gKa, 3rigHO 3 BUCOKOTEMMNEPATYPHOIO MIKPOCKOMiel, ABnana coboto nnasneHHa. ue. dir. 18.
TGA-anania Rp-4 He nokasaes BTpaTW Macu A0 po3knajaHHa npu Temnepatypi noHag 240 °C,
nigTBEpAXKytoUHn, L0 MaTepian 6yB HECONbBATOBAHUM.

DSC-aHani3 55-4 nokasaB HasABHICTb €AMHOT LUMPOKOT eHgoTepmu 3 novatkom npu 93,9 °C (AH 43
k"), sika, 3rigHo 3 BUCOKOTEMMepaTypHOIO Mikpockonieto, siensna coboto nnaesneHHs. Oue. dir. 19.
TGA-aHani3 5p-4 He nokasaB BTpaTu Macu A0 po3knagaHHa npu TemnepaTypi noHag 240 °C,
nigTBEpAXKytoUHn, L0 MaTepian 6yB HECONbBATOBAHUM.

DSC-aHanisz Sp-4 (®opMu 6) nokasaB HASABHICTb LUMPOKOT eHAOTEPMM 3 nodatkom npu 120,7 °C
(AH 79 Dx-r').

Mpuknag 26. MpasimeTpuyHa copbuisa napu (GVS)

SMS DVS Intrinsic

[3oTepmu copbuii ogepkyBanu 3a AONOMOrO0 aHanizatopa copbuii Bonorocti SMS DVS Intrinsic,
KOHTPONbOBAHOrO nporpaMHum 3abesnevyeHHsm SMS  Analysis Suite. TemnepaTypy 3paska
nigtpumysanu npu 25 °C 3a gonomorow npunagy. Bonorictb KOHTponioBanu, 3MillylouM MOTOKK
CyXOro i BOMOroro asoTy npu 3aranbHi LWBKMAKOCTI noTtoky 200 mn-xe'. BigHOCHY BOROriCTb
BUMIpIOBanu kanidbpoeaHum 3oHaoM Rotronic (amHamivHui gianason 1,0-100 % BiAHOCHOT BOMOroCTi),
po3TawoBaHuMm nopag i3 3paskom. 3MiHY mMacu (penakcauito macu) 3paska 3anekHo Big BigHOCHOT
BONOrocTi (%) 6e3nepepBHO BiACNIAKOBYBaNM 3a 4ONOMOTOI0 MikpoBar (ToYHicTb 0,005 wr).

3BnyainHo 5-20 Mr 3paska nomiwanu B TapoBaHMIK CITYACTUIM KOLUMK 3 HepxKaBilo4voi ctani npu
YyMOBax HaBKONMULIHBLOIO cepejosuwla. 3pas3ok nomiwanun n sutarysanu npu 40 % BIAHOCHIN
BONOrocTi i 25 °C (TunoBi KiMHaTHI ymoBM). I30Tepmy copbuii BONOrocTi ogepxkyBanu, sk OnNMcaHo
HUXYe (3a 2 CKaHK, WO CTaHOBUNKU O4WH NOBHUI LKK). CTaHaapTHY isoTepMy oaepxkysanu npu 25 °C
310 % iHTepBanamu BiAHOCHOT BONOrOCTi B gianasoHi BiaHocHOT BonorocTi 0,5-90 %.

Tabnuua 13
MapameTpu cnocody ana ekcnepumeHTie 3 SMS DVS Intrinsic

MNapameTpu 3Ha4YeHHs
Aacopbuis - ckaH 1 40-90
Hecopbuia/Agcopbuis - ckaH 2 90-0, 0-40
IHTepsanu (% BiAHOCHOT BONOroCTi) 10
KinbKiCTb CkaHiB 2
LBnakicTb NnoTOKYy (MN-XB™") 200
Temnepartypa (°C) 25
CrabinbHictb (°C-xB") 0,2
Yac copbuii (rogmH) Tanm-ayT 6 roauH

MNicna 3aBepLUEHHS i30TepMM 3pa3okK BigHOBNIOBaNM i NoBTOpHO aHanisysanu XRPD.

GVS-aHanis nokasas, wo Rp-4 OyB HerirpockoniyHuMMm i AEMOHCTpyBaB OOOPOTHE NOTMNMHAHHA
npnbnusHo 0,2 mac. % soau npu 36inbLeHHI BigHOCHOT BonorocTi Big 0 4o 90 %. MoBTOpPHMI aHani3
3paska 3a gonomoroto XRPD nicna GVS-ekcnepuMeHTy He nokasas 3MiH hopMu.

3pasok Sp-4 nogpidHIOBanM 3a 4ONOMOIOK0 CTYMKU | TOBKauMKa, a noTiMm nNocnigoBHO MponycKanm
yepes cuta 3 pos3mipom Komipkn 500 i 250 mMKM i3 METOW oJdepaHHA 3paska y BUrnagi
TOHKOAUCNEPCHOIO MNOPOLUKY, KM MOTIM aHamnisyBanu 3a A0MOMOrol cnocoby mMoaumd)ikoBaHOro
OOWHOYHOTO UMKny. 3pasok nepeHocunu 3 40 % BiAHOCHOT BONOrocTi (NPUONM3HO KiIMHATHOT) B YMOBMU
3 60 % BigHOCHOT BONoOrocti 3amictb 90 % Ana craHaapTHOro cnocoby, a NoTiM 3MiHIOBanu BiAHOCHY
Bonorictb A0 0 % i Hasag Ao 40 % BigHOCHOT BonorocTi. Lleln aHanis nokasas, Wo Sp-4 OyB
HerirpockoniyHum a0 60 % BigHOCHOT BoONOrocti, 060poTHO nornuHawun -0,2 mac. % BoauM npu
36inbLUEeHHI BigHOCHOT BonorocTi Bia 0 Ao 60 %.

Mpuknag 27. TepMoagnHaMiYHaA PO3YMHHICTb Y BOAI

PO34nHHICTb Yy BOAI BU3HA4Yanu LUNAXOM CyCcneHayBaHHS AOCTaTHLbOI KiNbKOCTI CNOSyKWM Yy BOAI,
OEPXKYIOMN MaKCUManbHY KiHLIEBY KOHLIEHTpAL|ilo NoYaTkoBOT A0BiNbHOT dhopmMu cnonyku >10 mr-mn-'.
CycneHnsilo ypiBHoOBaxkyBanu npu temnepatypi 25 °C npotarom 24 roz., a noTiM BUMIpIOBanu piBeHb
pH. MoTim dinbTpyBanu cycneHsito Yepes ckNoBoNoKOHHUI ineTp C y 96-AMKoBUiA NnaHLLeT. MMoTiM
dinbTpat posdasnsnu B 101 pa3s. KinbkicHe BU3HA4YEHHA BUKOHYBanu 3a gonomoroto BEPX BiaHOCHO
CTaHOapTHOro po3unHy npubnusHo 0,1 mrmn' y OMCO. Beoaunu pisHi o6'emn craHaapry,
pPO3BEOEHOIO | HEPO3BEAEHOIO PO3YMHY 3pa3ka. PO3UYMHHICTL po3paxoByBanu Ha OCHOBI NMOL MiKiB,

60



10

UA 122959 C2

BM3HAUYEeHMWX 3a [OMOMOrol0 3MUTTH Nika, CMNOCTEPEXYBAHOTO MPU TOMY K Yaci YTPUMAaHHs, WO i

OCHOBHWI MiK NPy BBEAEHHI cTaHAapTy.

Tabnuua 14

MapameTtpu BEPX-cnoco®y ans BUMIPIB PO3YMHHOCTI

Tun cnocoby:

O6epHeHo-(hasoBa xpomartorpaddis i3 rpagieHTHUM
€NI0IBaAHHAM

KonoHka:

Phenomenex Luna, C18 (2) 5 mkm 50 x 4,6 mm

Temneparypa konoHku (°C)

25

BeeaeHHa ctaHgapTty (MKn) 1,2,3,5,7,10
BeefieHHs 3paska, wo nignarae TectysanHio (Mkm) |1, 2, 3, 10, 20, 50
BuasneHHa: [loBxuHa xBusi, cMyra nponyckaHHs

(HM): 260, 80
LLBnakicte NnoToky (Mn-xe"): 2

dasza A: 0,1 % TPOK y Bogi
dasa B: 0,085 % TPOK B aueToHiTpuni
pacpik: Yac (xB) % hasn A: % dhasu B:
0,0 95 5
1,0 80 20
2,3 5 95
3,3 5 95
3,5 95 5
4,4 95 5

AHanis BUKOHyBanu npu BuLLEBKasaHUX ymoBax 3a gonomorow cucrtemu Agilent HP1100 series,

obnagHaHOT [OEeTeKTOpOM Ha  AioAHin

ChemStation vb.02.01-SR1.

Marpuuj,

BMKOPUCTOBYIOUM MporpamHe 3abesneyeHHs

Tabnuua 15
Pesynbraty po3yuHHOCTI y Bogi AnA /fp-4, 4 i Sv-4
ID 3paska pH HeBiadinbTpoBaHoT cyMillli| PO3YMHHICTE MmN KomeHTapi
Rp-4 7,12 1,58 CycneHsis
4 7,03 6,11 3anuuikoBa pevoBUHa TBepaa
Sp-4 6,88 5,65 3anuuwkoBa peyoBuHa TBeEpAa

Mpuknag 28. BEPX-BU3HaA4YeHHS XiMIYHOT YNCTOTH
[na BU3HAYEHHA XIMIYHOT YUCTOTU CNOSYK, ONUCaHUX TYT, BUKOPUCTOBYBamNMW pisHi ymosu BEPX.
OauH i3 Takmx npuknagie onMcaHnin TyT CTOCOBHO AOCHIAXKeHb TEPMOANHAMIYHOT PO3YMHHOCTI Yy BOAI.

[HLWIi NpuKnagmn onucaHi HUXue.
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Ymosu BEPX:
PX: Moayne posginenna Waters Alliance 2695 Separations Module,
aetektop Waters 2996 PDA i nporpamHe 3abesneveHHa Waters
Empower 2 (Bepcisa 6.00)
KonoHka: Phenomenex Luna C 18(2); 4,6 x 50 mMm; 3 MKM
LLBuAakictb NOTOKY: 1,2 MNn/xB
O06'em, W BBOAUTLCA: | 10 MKN

Pyxnuea chasa:

Po3uuHHuk A: 95 % Boau 3 5 % metaHony i 10 MM aueTtaTy aMmoHilo; pH~5,3

Po3unHHUK B: MeOH 3 10 MM aueTaTty aMmoHito

pagieHT: niagTpumyBaHHs rpu 0 %B 3 x8
0-47 %B 3-4 xB
niagTpumMyBaHHs npu 47 %B 4-10 xB
47 %-74 %B 10-11 xB
niagTpUMyBaHHs npu 74 %B 11-13,5 x8
nosepHeHHa 8o 0 %B 13,5-13,6 xB
nigTpumysaHHsa npu 0 %B 13,6-15,5 xB

Mpy umx ymoBax BM3HA4unu, wWwo uucrtota 4, Rp-4 i Sp-4 craHoBuna -99.6, -99 % i -99,5 %,

BiANOBiAHO. HeobxigHO 3a3HauuTh, WO NpU ONTUMI3auii BULLEONUCAHUX CMNOCOBIB MOXKHA A0CArTU
5 GinbLL BUCOKOT YUCTOTH.

O6crexxeHHa XRPD-gudpaktorpaMm nokasano, WO ABa KpUCTaniyHi OKpeMi Aaiactepeomepu
Aasanu ogHo3HadHo pi3Hi XRPD-gudpaktorpamu. Kpim TOro, Temneparypu nnaBfeHHA UUX ABOX
KpucTaniyHux giacrepeomepi 6ynu 6e3yMOBHO pisHMMM, npuiomy Rp-4 xapakrepusyBaBcs CYTTEBO
OiNbLL BUCOKOIO TEMMNEPATYPOI MOYaTKy NMABMEHHS, B NOPIBHAHHI 3 Sp-4 (136 °C y MOPIBHAHHI 3

10 94 °C).

Mpuknag 29. JoaaTkoBi cnocobu po3aineHHs

HactynHi SFC-posgineHHsa (yMOBM nepepaxoBaHi Huk4e) 3abesnevyBanu agekBaTHE pPo3faineHHs
cymiuli giactrepeomepiB Rp-4 i Sp-4.

MpenapaTtuBHUI cnocid: AHaniTu4Hui cnocib:

Chiralpak AS-H (2 x 25 cm) SN# 07-8656 Chiralpak AS-H (25 x 0,46 cm)

20 % metanon/CO2 (100 Gap) 20 % metaHon/CO: (100 6ap)

50 mn/xB, 220 HM 3 mn/xB, 220 HM

KoHueHTpauiga: 260 mr/30 mn metaHony o6'em, wo BBoauTbea: 1,5

M1
15
HactynHi SFC-posgineHHsa (yMOBM nepepaxoBaHi Huk4e) 3abesnevyBanu agekBaTHE pPo3aineHHs
cymiuli giactrepeomepiB Rp-4 i Sp-4.
MpenapatuBHUi cnocid: AHaniTu4Hun cnocié:
Chiralpak 1A (2 x 15 cm) 802091 Chiralpak 1A (15 x 0,46 cm)
30 % isonponaHon (0,1 % DEA)Y/CO», 100 6ap 40 % metanon (DEA)/CO2, 100 6ap
60 mn/xs, 220 HM. 3 mn/xB, 220 HM
O06'em, Wo BBOAUTLCA: 2 M, 20 MI/MN METAHONY
20
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posknagaHHsa >240 °C

po3knagaHHa >240 °C

Tabnuua 16
3BeeHHA pe3ynbTaTiB OUiHKM XapakTepucTuk Rp-4, 4 i Sp-4
AHani3 Rp-4 4 Sp-4
[pOTOHHMIA OANHOYHWI Cywmiw giactepeomepis OANHOYHNI
AMP diactepeomep 1:1 JiactepeomMep
KpuctaniyHunm - AMOpHUIH Kpuctaniyiui -
XRPD T ———
BiApi3HUN Big Sp-4. BigpisHun Big RP-4.
EnagoTepma; . o EHooTepma; nnaBneHHs -
DSC nnasneHHs - 136 °C Enporepua; 59 °C 94 °C
TGA Brpatu macu BiacyTHi. | Brpatu macu BiacyTHi, BTpatu macu BiacyTHi,

po3knagaHHa >240 °C

Iy Ous. BuLle Ous. BuLle Ous. BuLle
POSUMHHICTE Y |4 5o 6,11 5,65

gogdi (Mr.mm')

neToTa iAo 3 | gg g o, 99,6 % 99,5 %

BEPX 40 °C/75 %

BIAHOCHOI PospigxeHHs B Mmexkax 1,5 [Po3pigxkeHHsa B mexax 4,5

BONOrOCTi 3mMiHa popmu BiaCYTHS o piA ’ o A ’

25 °C/53 % A. A.

BiAHOCHOT . . .

P ——— Po3spigxeHHs 3mMiHa dhopmu BiaCyTHA
HerirpockonivyHuii o . . - o

GVS 90 % BiHOGHOT - HerirpockoniyHuii go 60 %

BiAHOCHOT BOJIOrOCTi

BOMNOTOCTI

Mpuknag 30. PeHTreniscbka kpuctanorpadis cnonyku 8 (Sp-isomep)

Cnonyka 8 (Sp-isomep), CisH21N2PO7, kpucTanisyBanacs B MOHOKIiIHHY MPOCTOpPOBY rpyny P2i
((cuctematununi BigcytHocTi OkO: k=HenapHe) 3 a=5,3312(4) A, b=15,3388(8) A, ¢=23,7807(13) A,
B=92,891(3), V=1942,2(2) A3, Z=4 i dposp=1,397 r/cM3. [laHi PEHTIEeHIBCLKOI iHTEHCUBHOCTI
ogepxyBanu Ha MN3C-getekTopi nnowi Bruker APEXII, BUkopucToByoun rpadpit-MmoOHOXpOMaTU3oBaHe
BunpomiHioBaHHsa Mo-Ka (A=0,71073 A) npu Temnepatypi 100(1) K. Ha ®ir. 20A i 20B nokasaHi
MOMEKYNWU aCUMETPUYHOT 0aAnHULI HOMep 1 i 2, BIANOBIAHO.

lNonepeaHii po3paxyHOK iHAEKCIB BUKOHYBanu Ha OCHOBI Cepil i3 TpUAUATM LIECTU 3HIMKIB Npu
noeopoTi Ha 0,5° i3 yacom ekcnosuuii 30 cekyHa. Beoboro 6yno 3ibpaHo 3608 3HiMKIB Npu BiaCTaHi Big
Kpuctana go getekropa 70,00 mm, iHTepBani nosopoTty 0,5° i yaci ekcnosudii 20 cekyHa:

TUN CKaHy 20 w 0] X 3HIMKK
[0) -35,50 279,40 27,32 48,96 725
0] 24,50 22,31 35,56 69,08 692
w -13,00 321,68 247,79 69,08 95
[0) 34,50 204,08 28,21 -92,80 293
[0) -30,50 310,60 214,10 54,21 361
¢ 32,00 304,67 24 .47 50,72 722
[0) -35,50 122,14 316,59 -78,84 720

3HiMKM NoBOpOTY noegHyeanu 3a gonomoroio SAINT (Bruker (2009) SAINT. Bruker AXS Inc.,
MaaucoH, wraT BickoHcuH, CLUA), WO A03BONSE OoAep»KaTu CMMCOK HeyCepeaHEHMX 3HaueHb F2 i
o(F?), ski notim nepeanasanu B nporpaMHuin naket SHELXTL (Bruker (2009) SHELXTL. Bruker AXS
Inc., MagucoH, wrat BickoHcuH, CLUA) ans noganblioi oOpobKu i po3paxyHKiB CTPYKTYpU Ha
komn'totepi Dell Pentium 4. Ycboro Bumipanu 6909 siabuttiB y aianasoHax 1,58<29<25,09°, -6<h<6, -
18<k<18, -28<1<28, wo possonuno ogepxatn 6909 yHikanbHux BiadbutTie (Rint=0,0581). Hdani
iHTEHCUBHOCTI CKoperyeanu 3 ypaxyBaHHAM ecdpbekTiB JlopeHua i nonapusaudii W MNOrNUHAHHA 3a
aonomoroto SADABS (Sheldrick, G.M. (2007) SADABS. University of Gottingen, Germany)
(MiHimanbHe | MakcumansHe nponywleHHs 0,6093, 0,7452).

CTpyKTypy po3paxoByBanu 3a gonomoroto npsamux cnocobis (SHELXL-97(Sheldrick, G.M. (2008)
Acta Cryst., A64, 112-122)). OnTuMi3aLilo BUKOHYBanu 3a AONOMOrOK MOBHOT Matpuui HanMeHLLInX
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ksagpaTie no F2, sukopuctosytoun SHELXL-97 (Sheldrick, G.M. (2008) Acta Cryst., A64, 112-122).
Mig vac onTtumisaudii BUKOpUCTOBYBanuM BCi BiaAOUTTA. Cxema po3paxyHKiB BaroBux koediuieHTiB
agnana cobow w=1/[c2(F.?)+(0,0000P)2+(14,0738P), ae P=(Fo?+2F:?)/3. ATOMHU, IO HE € aToMamu
BOAHIO, OMNTUMI3yBanu aHi3oTPOMNHO, a aTOMW BOAHIO OMNTUMI3yBanu 3a AONOMOrow mMoaeni "isga
Bepxu”. OnTumisauis sinwnacsa npu R1=0,0847 i wR2=0,1899 ana 6173 BiabutTie, Ana akux F>4c(Fo)
i R1=0,0963, wR2=0,1963 i GOF=1,119 ana Bcix 6909 yHikanbHWX, HEHYNbOBUX BiaAOUTTIB i 512
aMiHHUX  (R1=Z||Fol|-|F¢||[/Z|Fo]; wWR2={Zw(Fo>-F?)2/Tw(Fs2)?}"?; GOF ={Zw(Fo?-F2)?/(n-p)}'?; pe
N=KiNbKiCTb BiAOUTTIB, @ P=KiNbKiCTb ONTUMI30BaHMX napamMeTpiB). MakcumansHu A/c y KiHLEBOMY
LUMKNi po3paxyHKiB HaWmeHLWmMX kBagparis gopisHioBas 0,000, a aBa Hanbinbll BUpaXKeHi Miku npu
KiHLIEBIN pisHuL ®yp'e cTaHoBunM +0,402 i -0,559 e/As.

®ir. 20A i 20B sasnsawTb cobow ORTEP (30 % iMOBIpHICTb TEnnoBMX €nincoigis) Monekyn

acUMETPUYHOT oguHuLi Homep 1 2.

Tabnuua 17

KopoTki BIiZOMOCTi MPO BU3HAYEHHA CTPYKTYPU cnonyku 8 (Sp-isoMep)

EmnipuyHa dopmyna

C18H21N2PO7

MonekynsipHa mMaca no dopmyni 408,34
Temnepartypa 100(1) K
JloBXWUHA XBUTTI 0,71073 A
CUHroHis MoHOKNWHHA
MpocToposa rpyna P2,
KOHCTaHTU KOMIpKuU:

a 5,3312(4) A
b 15,3388(8) A
c 23,7807(13) A
B 92,891(3)°
Ob'em 1942 2(2) A3
Z 4

LLinbHicTb (po3paxoBaHa) 1,397 Mr/m?®
KoedilieHT nornmMHaHHs 0,185 mm!
F(000) 856

Po3amip kpuctana

0,40 x 0,10 x 0,08 mm3

TeTa-gianasoH Ana ogepXkaHHa gaHux

Big 1,58 oo 25,09°

Hiana3oHu iHaekcy

-6<h<6, -18<k<18, -28<1<28

3ibpaHi BigbutTa 6909
Hesanexxi Bigbutta 6909 [R(int)=0,0581]
3aBepuieHicTb A0 TeTa=25,09° 99,6 %

Kopekuis nornnHaHHAa

HanisemnipuyHa Ha OCHOBI EKBiBaNEHTIB

Makc. i MiH. nponyLyeHHA

0,7452i0,6093

Cnocib ontumisauii:

lMoBHa MaTpuLUg HAWMEHLWMX KBagpartis no F?2

HaHi/obmerxeHHsi/napameTpu

6909/1/512

Kputepin sroam no F2

1,119

KiHuesi nokasHukn R [I>2 curma (I)]

R1=0,0847, wR2=0,1899

lMokasHukn R (BCi AaHi)

R1=0,0963, wR2=0,1963

MapameTp abCONOTHOT CTPYKTYPU

0,1(2)

HawnbinbLua pisHMUA nika i 3arnnbuHm

0,402i-0,559 e A3

Mpuknag 32.

PeHTtreniscbka

kpucTanorpadis (S)-isonponin-2-({((S)-

(nepcpTopdheHoken)(dheHokcn)dhocdopun)amiHo)nponaHoary
(S)-isonponin-2-(((S)-(nepdTopdeHoken) (dheHokeun)dhocdopun)amiHo)nponaHoat, CisHi7NPOsFs,

KPUCTanisyBascs B TPUKIMHHY NPOCTOpoBY rpyny P1 ¢ 5,2641(8) A, b=12,0548(13) A, ¢=16,4307(15)
A, 0=74,960(4)°, p=83,959(4)°, y=80,275(4)°, V=990,40(18) A3 Z=2 i dposp=1,520 r/cm3. [aHi
PEHTreHiBCbKOi  iHTeHCUMBHOCTI  oaepxkyeanu Ha [13C-getektopi nnowi Bruker APEXII,
BUKOPUCTOBYIOUN  rpaddiT-MOHOXPOMATU3OBaHe BUNPOMiHIOBaHHA Mo-Ka (A=0,71073 A) npu
Temnepatypi 143(1) K. MNonepeaHin po3paxyHKU iHAEKCIB BUKOHYBasfiM Ha OCHOBI cepil i3 TpuausaTtu
LIEeCTU 3HIMKIB mMpu noBopoTi Ha 0,5° i3 yacom ekcnosuuii 20 cekyHa. Becboro 6yno 3ibpaHo 3593
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3HIMKIB nNpuW BiacTaHi Big kpuctana o aetektopa 37,600 mm, iHTepsani nosopoty 0,5° i vaci
ekcnoauuii 20 cekyHa:

[TUN CKaHy 20 o P % 3HIMKM
0 -15,50 258,48 -351,72 19,46 739
0 -20,50 -17,45 -37,67 -73,06 725
o -10,50 -53,05 -87,93 99,72 80
) 19,50 -32,21 -88,94 36,30 219
o) -10,50 -14,33 80,80 -60,33 122
o) 17,00 -38,90 -41,64 83,36 116
o) 17,00 -37,89 -175,56 82,07 114
0 19,50 59,55 -11,29 -26,26 739
) -10,50 318,39 -335,56 52,47 739

3HiMKM noBopoTy noegHyeanu 3a gonomorolo SAINT (Bruker (2009) SAINT. Bruker AXS Inc.,
MaaucoH, wraT BickoHcuH, CLUA), WO A03BONSE oAepaTu CMMCOK HeyCepeaHEHMX 3HaueHb F2 i
o(F2), aki notim nepegaBanu B nporpamHuin naket SHELXTL (Bruker (2009) SHELXTL. Bruker AXS
Inc., MagucoH, wrat BickoHcuH, CLUA) ans noganblioi oOpobKu i po3paxyHKiB CTPYKTYpU Ha
komn'totepi Dell Pentium 4. Beboro Bumipsinu 17880 BigbuTTiB y AianasoHax 1,77<0<25,12, -6<h<®, -
14<k<14, -19<1<19, wo possonuno ogepxatn 6897 yHikanbHux BiadbutTie (Rint=0,0212). Oani
iHTEHCUBHOCTI CKOperyeanu 3 ypaxyBaHHAM edpbekTiB JlopeHua i nondpusauii W MNOrNUHAHHA 3a
aonomoroto SADABS (Sheldrick, G.M. (2007) SADABS. University of Gottingen, Germany)
(MiHiManbHe | MakcumansHe nponylwleHHs 0,6887, 0,7452).

CTpyKTypy po3paxoByBanu 3a 4onoMoroio npsammx cnocobis (SHELXS-97(Sheldrick, G.M. (2008)
Acta Cryst., A64, 112-122)). OnTuMi3aLitlo BUKOHYBanu 3a AONOMOTOK MOBHOT MaTpuui HaNnMeHLInX
ksagpaTie no F2, sukopuctosytoun SHELXL-97 (Sheldrick, G.M. (2008) Acta Cryst., A64, 112-122).
Mig vac onTtumisaudii BUKOpUCTOBYBanuM BCi BiaAOUTTA. Cxema po3paxyHKiB BaroBux koediuieHTiB
agnana cobow w=1/[c?(Fs2)+(0,0344P)2+0,1102P], ae P=(F.2+2F:?)/3. ATOMW, LU0 HEe € aToMamu
BOAHIO, OMNTMMI3yBanu aHi3OTPOMHO, a aTOMW BOAHIO OMNTMMI3yBanu 3a AonomMorow moaeni “isga
Bepxu". OnTumMisadia sinwnacsa npu R1=0,0259 i wR2=0,0609 ana 6527 BiabutTtie, Ans akux F>4c(Fo)
i R1=0,0284, wR2=0,0621 i GOF=1,040 ana Bcix 6897 yHikanbHWX, HEHYNbOBUX BiaAOUTTIB i 548
aMiHHUX.  (R1=Z||Fol-|Fc|l/Z|Fo|; WR2={Zw(F°2-F2)2/Zw(Fo?)2}"2; GOF ={Zw(Fo*-F2)?/(n-p)}'?;, ne
N=KiNbKiCTb BiAOUTTIB, @ P=KiNbKiCTb ONTUMI30BaHMX napamMeTpiB). MakcumanbHun A/c y KiHLEBOMY
LUMKNi po3paxyHKiB HaWmMeHLWmMX kBaaparie gopisHioBae 0,001, a aBa HanbGinbWw BUpPaXKEHi MiKM Mpu
KiHLeBiii pisHuLi ®yp'e cTaHoBunn +0,254 i -0,236 e/As.

dir. 22A i 22B sasnsaotb cobow ORTEP (30 % iMOBIpHICTb TENnoBMX €nincoigis) Monekyn
acUMeTpPUYHOT oguHuLi Homep 1 2.

Tabnuua 18

KopoTki BigOMOCTi Npo BU3HAYEHHA CTPykTypu (S)-isonponin-2-(((S)-
(nepcpTopdheHoken)(dheHokcn)dhocdopun)amiHo)nponaHoary

EmnipuyHa dopmyna Ci1sH17NPOsFs
MonekynsipHa Maca no dopmyni 453,30
Temnepatypa 143(1) K
JloBxuHa xBuUni 0,71073 A
CHHroHis TpuUKIMHHA
MNpoctoposa rpyna P1
KOHCTaHTU KOMIpKU:

a 5,2641(6) A

b 12,0548(13) A
c 16,4307(15) A
a 74,960(4)°

B 83,959(4)°

Y 80,275(4)°
Ob'em 990,40(18) A
Z 2
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MpoaoBxkeHHA Tabnuui 18

LLinbHicTb (po3paxoBaHa) 1,520 Mr/m?®

KoedilieHT nornmMHaHHs 0,216 mm!

F(000) 464

Poswmip kpucrana 0,45 x 0,05 x 0,04 mm®

TeTa-gianasoH Ana ogepXkaHHa gaHux Bin 1,77 po 25,12°

Hiana3oHu iHaekcy -6<h<6, -14<k<14, -19<1<19

3ibpaHi BigbuTTA 17880

HesanexHi BiabntTs 6897 [R(int)=0,0212]

3aBepLueHicTb 4o TeTa = 25,12° 99,5 %

Kopekuis nornnHaHHAa HanisemnipuyHa Ha OCHOBI EKBiBaNEHTIB
Makc. i MiH. nponyLyeHHA 0,7452i 0,6887

Cnoci6 ontumisauii lMoBHa MaTpuLUAa HalMeHLINX KBaapaTis no F2
Hani/obmerkeHHsa/napameTpu 6897/3/548

Kputepin sroam no F2 1,040

KiHuesi nokasHuku R [I>2 curma ()] R1=0,0259, wR2=0,0609

lMokasHukn R (BCi AaHi) R1=0,0284, wR2=0,0621

MapameTp abCcoNTHOT CTPYKTYPH -0,01(5)

HawnbinbLua pisHMUA nika W 3arnmbuHun 0,254 i-0,236 e. A3

Mpuknag 33. BionoriyHa akTUBHICTb

KnitTuHn, wo mictunn pennikoH, BuciBanu no 3000 «knitun/amky (50 mkn) B 96-MKOBI
6ini/Henpo3opi nnaHweTn ado no 1500 knituH/amky (25 Mkn) B 384-AMKoBI Gini/HENPO30pi NNAHLLETHK.
50 mkn 2X cnonykum BHOCMNKM B 96-AMKOBMIA nnaHweT abo 25 mkn 2X cnomnyku BHOCUNM B 384-
AMKOBUI nnaHweT. MNnaHweTwn iHkyOyBanu npu Temnepatypi 37 °C y 3BonoxeHin atmocdepi 3 5 %
CO2 npotarom 4 pobu. Micna iHkybyBaHHA BHocunu peareHt Bright-Glo (50 mkn B 96-AMkOBUI
nnadHwet abo 25 mkn B 384-AMKOBMIA NNAaHLIET) ANA BUMIPIOBaHHA penopTtepa pennikaudii BIC Ha
OCHOBI nouundepasn ceiTnsika. Po3paxoByBanu BigCOTOK iHriOyBaHHA B NOPIBHAHHI 3 KOHTPOMNEM Mpu
BiJICYTHOCTIi Nnikapcbkoro 3acooby.

Cnonyka | AKTUBHICTb pennikoHy BI'C (mkM)
4 0,58
Rp-4 2,87
Sp-4 0,13

MpoaemoHcTpyBanu, Wwo 4to Rp-4 i Sp-4 mManu LWMpoKe OXONNEeHHA reHoTunis. Hanpuknag,
NpoAEeMOHCTPOBAaHO, WO 06uaea izoTonu 6ynu akTUBHI NpoTU reHoTunie 1-4 Bipycy renatuty C.

HaHa 3asiBka sBnsAe cobolo 3asBKY i3 4aCTKOBMM MNPOAOBXKEHHAM 3asBkM Ha nateHT CLUA Ne
12/783680, nogaHoi 20 TpaBHsa 2010 poky, sKa NpeTeHAye Ha NPIOpUTET NONEPEHIX 3asBOK Ha
nateHtn CLUA NeNe 61/179923, noaaHoi 20 TpasHa 2009 poky i 61/319513, nogaHoi 31 GepesHs
2010 poKy, 3MICT AKMX MNOBHICTIO BKMIOYEHUI B AAHUIA JOKYMEHT 3a A0MNOMOroK NOCUNAHHA.

O06'ekT BUHaxoay 3aaBok Ha nateHTu CLUA NeNe 12/783680 i 12/053015 i nonepeaHix 3asBOK Ha
nateHtn CLUA NeNe 61/179923, noaaHoi 20 TpasHa 2009 poky i 61/319513, nogaHoi 31 GepesHs
2010 poKy nNOBHICTIO BKMOYEHWA Yy [AaHMA AOKYMEHT 3a AO0MOMOrol nocunaHHa. OO'ekT BCix
LUUTOBAHMX MOCWMAHb BKIIOYEHUW Y OAHWA OOKYMEHT K MOCWUMAaHHA. Y BUNaAKy, AKLWO 3HAYEHHS
BKMIOYEHOr0 TEPMIHY KOHNIKTYE 3i 3HAYEHHAM TEepMiHY, BU3HAYEHOrO TYT, 3HAYEHHA TEPMIHIB, LUO
MICTATLCA B JaHOMY ONUCI, MaloTb NEPEBaXKHY CUNY nepej 3HaYEeHHAM BKIIOYEHUX TEPMIHIB.
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POPMYJIA BUHAXOLOY

1. Cnocib oaepxxaHHA kpucTanivyHoro (S)-isonponin-2-(((S)-
(nepcpTophbeHoken)(heHoken)dpocdopunamiHo)nponaHoaty, KU npeacrasneHunii GopmMynoto:

Lo BKIOMaE kpuctanisauito (S)-isonponin-2-(((S)-

(nepchTopdheHoken) (dheHokcn)dbocdopunamiHo)nponaHoaTty 3 Apyroi KOMNo3uuii, Wo BKYae
a) nepLly KOMNo3uuiio;

b) neHtacpTopdeHon;

C) HEHYKNeOodinbHY OCHOBY; i

d) piaky KOMNO3uLito;

ae nepLua KOMMNO3unList BKMOYae (S)-isonponin-2-(((S)-
(nepdbTopdeHoken)(heHokeun)pocdopun)amiHo)nponaHoar i (S)-isonponin-2-(((R)-
(nepchTopdhbeHoken)(heHoken)dbocdopunamiHo)nponaHoar, | Ae pigka KOMMOO3WUia  MICTUTb

LOHaWMEHLUE OAUH KOMMOHEHT 3 PO3YUHHUKA | aHTUPO3YMHHUKKA.

2. Cnoci6 3a n. 1, 9kMn BIAPISHAETBCA TUM, LLIO KpucTanisauia BiabyeBaerbca npu TemnepaTypi B
AdianasoHi Bia npudnusHo -10 go npudnusHo +40 °C.

3. Cnoci® 3a n. 2, AkMiA BIOPISHAETBCA TUM, LIO KpucTanisauis BigbyBaeTbca NpuONM3HO npu
KiMHaTHin TemnepaTypi.

4. Cnoci6 3a n. 1, AkMi BIOPISHAETLCA TUM, L0 HEHYKNEOMiNbHY OCHOBY BMOMpaloTh 3 kapboHaTy
kanito, kapboHaTy wuesilo, AiisonponinamiHy, AaiisonponineTunamMiHy, TpPUETUNAMIHY, XiHYKNEeaAWHY,
HadTaniH-1,8-aiaminy, 2,2,6,6-TeTpameTunninepugunny, 1,8-aiaszabiymknoyHael-7-eHy, 4-
auMeTunamiHonipuaudy, nipuaunHy, 2,6-gi-Cie-ankinnipuguuy, 2,4,6-tpu-Cre-ankinnipugmHy i ix
CyMiLLEn.

5. Cnocib 3a n. 4, Aknii BigPIi3HAETLCA TUM, LLO HEHYKNEeOodinbHa OCHOBA ABNSAE COOO00 TpUeTUNamiH.
6. Cnoci® 3a n. 1, 9KUA BIAPISHAETLCA TUM, LLUO pigKka KOMMO3WULISA BKIOYAE LUOHAWMEHLLE OHY
cnonyky 3 C2-Cg npoctoro edipy, Cs-C7 cknagHoro edipy i Cs-C12 HAaCMYEHOTO BYTNEBOAHIO.

7. Cnoci6 3a n. 1, kM BIiAPISHAETLCA TUM, LLIO pigka KOMNO3WUUig MICTUTb LLOHAWMEHLUE OAMWH
KOMMOHEHT 3 eTunaueTtary, t-0ytunMeTunoBoro edipy i rekcaHy.

dir. 1
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