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()
ae

X, Y, Z, R1, Rz, R3 i R4 Taki, 9K poO3KpUTO B OaHOMy OMUCi, iX eHaHTiomepu i chapmaueBTUYHO
MPUNHATHI coni | edipn; a Takox cnocobu oaepkaHHA Taknx Cnonyk, apmaueBTUYHI KOMIo3uLii, Wo
BKIHOYAIOTb 3a3Ha4yeHi CNomnyku, Ta ix 3aCTOCYBaHHSA B NiKyBaHHi paky.
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O6nacTb TeXHikK

Binok p53 € cynpecopom nyxnuH, Lo Bidirpae KrYoBy pofib B 3aXMCTi NPOTU PO3BUTKY paky. BiH
cnpusie 36epeXXeHHI UiniCHOCTI KNiTUH i 3anobirae pPO3MHOXEHHIO MEPMaHEHTHO MOLLKOAKEHUX
KNMITUHHUX KIOHIB LUMSIXOM iHOYKLUiT 3aTpuMku nponidepadii abo anontody. Ha monekynsapHomy piBHi
P53 € YNMHHMKOM TPaHCKPUNUIi, SKMIA MOXe aKTUBYBaTKW rpyny reHie, wo 6epyTb yy4acTb B perynsuii
KNITUHHOrO UMKy i anonto3y. binok p53 € MOryTHiM iHriGITOPOM KMNiTUHHOrO LMKIY, KU >XOPCTKO
perynioetbcs 3a gonomoroto MDM2 Ha kniTuHHOMY piBHi. Binkn MDM2 i p53 cknagaloTb KOHTYp
KOHTPOIIO i3 3BOPOTHUM 3B'A3koM. binok MDM2 moxe 3B'Aa3yBaTtu p53 Ta iHribyBaTn MOro 3gaTHiCTb
TpaHcakTuByBatn p53-perynboBaHi reHun. Kpim Toro, MDM2 onocepeakoBye Y6ikBITUH-3anexHy
aerpapadito p53. binok p53 moxe aktuByBatu ekcnpecito reHa MDM2, nigBuLyoun TakuMm YMHOM
KNiTMHHUA piBeHb 6Ginka MDM2. 3aBaskM TakOMy KOHTYPY KOHTPOSIO i3 3BOPOTHMM 3B'S3KOM
rapaHTyeTbCa YTPUMaHHS KOHUeHTpauii o6ox 6inkis MDM2 i p53 Ha HU3bkOMyY piBHI B HOpMarnbHO
nponigepyrounx knitnHax. binok MDM2 e takox kogaktopom ans E2F, akui Bigirpae knio4oBy ponb
perynsuii KNiTMHHOIO LMKNY.

Mpn GaraTbox TUNax paky chiBBiAHOWEHHST Mk piBHeM MDM2 i p53 (E2F) posperynboBaHe.
Hanpuknag, 6yno nokasaHo, WO MONEKYnsipHi AedekTn, sKi 4acTo 3ycTpivyaroTbCH, B JIOKYCi
p16INK4/p19ARF BnnuBatoTb Ha pgerpagauito 6inka MDM2. IHribyBaHHs B3aemoaii MDM2-p53 B
NYXJIMHHUX KNiTUHaX 3 p53 AMKOro Tuny NpuBOOUTUME OO HaKoMM4YeHHs P53, 3aTPUMKK KIITUHHOMO
umkny ta/abo anontosdy. Takum 4YMHOM, aHTaroHicty MDM2 moxyTb 3abe3nevyBaTi HOBUI Nigxia B
nikyBaHHi paky sIk OKpeMi areHTun abo B KOMOiHaUii 3 LUMPOKMM CMNEKTPOM iHLIMX MPOTUMYXITMHHUX
TepaneBTMYHMX 3acobiB. 3AiNcHeHHA Takoi cTpaterii Oyna nokadaHa npu 3acTOCYBaHHI Pi3HMX
MaKpOMOJEKYNSAPHUX IHCTPYMeHTiB Ansa iHribysaHHsa B3aemogii MDM2-p53 (Hanpuknag aHTuTing,
aHTUCMWCIOBI oniroHykneoTnaun, nentuam). MDM2 Takox 3B'a3ye E2F yepes koHCcepBaTMBHY AiNsHKY
3B'A3yBaHH4, AK i p53, | akTnBye E2F-3anexHy TpaHCKpUNLito LUMKNIHY A, WO CBIAYNTb MPO MOXIUBICTb
Aii aHTaroHictisB MDM2 Ha KniTuHM 3 MyTaHTHUM p53.

Y W02010/031713 i W0O2011/098398 po3kpuTi cnonyku B sIKOCTi iHribiTopie B3aemoaii MDM2p53,
Ha SIKi B esKUX BUNadKax MOXHa nocunatmucsa B JaHOMy ONKUCi SK Ha “BUXigHI cnonykn.”

CyTb BUHaxoay

HaHun BuHaxig BigHOCUTBCA OO0 NOXiOHWX MiponiauH-2-kapbokcamigy dopmynm (1), aki AitoTb AK
aHTaroHictTu B3aemogi 6inka MDM2 i ToMy KOPUCHI SIKk ePEKTUBHI i CENEKTUBHI NPOTMPAaKOBi areHTu.
3anponoHoBaHi cnomnyku 3aranbHoi opmMynm

() |

ae X, Y, Z, R, Rz, Rz i R4 Taki, 9k po3KpMTO B 4aHOMY OMUCIi, a TakoX BigMNoBigHI eHaHTioMepy i
(hapmaLeBTUYHO NPUHATHI coni Ta eduipw.

[oknaaHuii onuc BuHaxony

B ogHoMYy 3AiiCHEHHI 3anpOonNoOHOBaHO cnonyky opmMynm
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0]

ae

X BubOUMpatoTb 3 rpynu, wo cknagaetbea 3 H, F, Cl, Br, |, uiaHorpynu, HiTporpynu, eTuHiny,
uuMKronponiny, MeTuny, etTuny, isonponiny, BiHify Ta METOKCUrpynu,

Y nosHavae Bif, OfHiel O YOTUPLOX rpyn(K), He3anexHo BubpaHux 3 rpynu, Wo cknagaetbca 3 H,
F, Cl, Br, I, CN, OH, HiTporpynu, HWKYOro ankiny, UMKNoankiny, HWK4YOi arkoKCUrpynu, HUXKYOro
ankeHiny, LMKNoankeHiny, HXX4Yoro ankiHiny,

Z no3Hayae HUX4Yy ankokcurpyny,

R1 BuGUpatoTh 3 rpynu, WO CKMagaeTbCsa 3 HUXKYOIO arnkiny, 3amilleHoro HUXXYOro arnkiny, HUK4oro
arnkeHiny, 3aMillleHOro HWXYOro ankeHiny, apuny, 3amileHoro apwny, retepoapuny, 3amileHoro
retepoapuny, reTepouukry, 3amilleHOro reTepouukny, UMKIoankiny, 3amileHoro uuknoankiny,
LMKITOAnKeHiny i 3amMileHoro LMKnoankeHiny,

R2 nosHavae 3amilleHunn eHin, Skun BUbpaHun 3:

W, W W
V
crooaL =0
* * V *
W nosHavae F, Cl abo Br,

V nosHa4vae H a6o F,
Rz BnOMpatoTb 3 rpynu, WO CKagaeTbCs 3 BOAHIO, HWXYOro ankiny abo 3amillleHOro HUXK4Yoro

ankiny,

R4 BMOMpaloTh 3 rpynu, O CKNagaeTbes 3:

O

O |

S abo «—P—OR

6

* RS |

OR,

Rs BuOMpalTb 3 rpynu, WO CKNAgaeTbCA 3 HWXKYOro arkiny, 3aMmilleHOro HWKYoro arkiny,
reTepouukny, 3aMillleHOro reTepoumMKny, LUMKMoarnkiny, 3aMilleHOro uuKroarnkiny, npupogHux i
CUHTETUYHMX amMiHokucroT, -(OCH2CH2)n-OH, -(OCH2CH2)n-OCHs, -(NCH2CH2)n-OH, -(NCH2CH2)n-
OCHzs Ta -(OCH2CH2)n-OP(0O)(ORe)2, Ae n gopisHioe Big 3 oo 60, nepesaxHo Bia 3 Ao 45,

Res no3Hayae BoaeHb abo 6eH3nn; abo

il dhapmaLeBTMYHO NPUNHSATHA Cinb abo edip.

B iHWoOMYy BTifneHHi 3anponoHoBaHoO cronyky dopmynu |, oe

X BubupatoTb 3 H, F abo Cl,

Y BubupatoTh 3 H, F abo Cl,

R1 nosHavyae HWKYMn ankin abo 3aMilleHNI HKYUIA ankKin,

R3 nosHayae BoeHb abo HMKYUIA arnkKin,

Rs BuMOMpaloTb 3 rpynu, WO CKMA4AETbCA 3 HWXKYOro arnkiny, 3amillleHoro HWXKYoro arkiny,
NPUPOLHUX i CUHTETUYHUX aMiHOKUCIOT, -(OCH2CH2)n-OH,
-(OCH2CH2)n-OCHs, -(NCH2CH2)n-OH, -(NCH2CH2)n-OCH3s, -(OCH2CH2)»-OP(O)(ORs)2, Oe n
aopisHtoe Big 3 ao 60, nepeBaxHo Big 3 oo 45, Ta
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Rs no3Hauyae BoaeHb; abo

1l hapmMaLeBTUYHO NPUNHATHA Cinb.

B iHWOMY BTiNeHHi 3anponoHoBaHo crnonyky dopmynu (1), oe
X BubupatoTb 3 H, F abo CI;

Y BubupatoTb 3 H, F abo CI;

Z no3Havae C1-6-ankokcurpyny;

R1 nosHavae C1-6-arnin;

R2 nosHavae

W
\%

*
, ae

W nosHavae F, Cl abo Br;

V nosHa4vae H abo F;

Rs nosHavae BogeHb abo C1-6-ankin;

R4 nosHavae -C(O)-Rs; npu LbomMy

Rs BuGumpatoTh 3 rpynu, wo cknagaetbes 3, -(OCH2CH2)n-OH; -(OCH2CH2)n-OCHs; i

-(OCH2CH2)n-OP(0)(ORs)2, e n pgopieHtoe Big 3 oo 60, a Re Nno3Havae BoaeHb; abo

T papmaLeBTMYHO NPUNHATHA CiNb.

B iHWwWoMy okpemoMy BTiNeHHi n gopisHioe Big 3 go 55, nepeBaxHiwe n gopisHioe Big 3 0o 45. Y
OAHOMY BTINEHHI ocobnuBo nepeBaxHi cnonykn, B skux Rs nosHavae -( OCH2CH2)»-OCHs, a n
popisHioe Big 40 o 60.

LLle B ogHOMY BTiNEHHi BTiNEHHI 3anponoHOBaHi CNomnyku, BUBpaHi 3 HaCTyMHUX:

1-(etun(isonponin)kapbamoinokcu)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-cropdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-meTokenbeHsoar,

an-TpeT-byTokeundoctopunokecumetTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-
METOKCMOEH30MHOI KNCINOTH,

1-[6ic-(2-meTokcueTun)-kapbamMoinoKcu]-eTMNoBUI edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-MeTOKCUBEH30MHOT KUCMOTH,

1-(4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AMMETUNNPONIn)-NiponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30INOKCH)-eTUoBUI edip 4-
MeTunninepasuH-1-kapboHOBOI KMCNOTY,

1l-auetokcuetnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-
HeoneHTMnNiponianH-2-kapbokcamigo)-3-metTokcnbeHsoar,
pau-1-(isobytupunokcn)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-meTokcnbeHsoar,
auetokcumeTunosun edip 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopheHin)-3-(3-xnop-2-propdeHin)-
4-uiaHo-5-(2,2-gMmeTunnponin)-niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCMOEH30MHOT KMCINOTH,
1-(umknorekcunokcukapooHinoken)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dropdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamino)-3-meTokcubeHsoar,
pau-1-(isonponokcukapboHinokcu)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIpONiAnH-2-kapbokcamigo)-3-MeTokcubeH3oar,
1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-
HeoneHTUNNiponiauH-2-kapobokcamigo)-3-MeToKCMOEH30INOKCN )eTUN-MopgoniH-4-kapbokecunar,

(R)-1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-niponignH-2-kapboHin]-amiHo}-3-MeTOKCMOEH30INOKCH)-eTUNnoBmMn edip MopdoniH-4-
KapOOHOBOI KUCNOTH,

(S)-1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopheHin)-3-(3-xnop-2-propdeHin)-4-yiaHo-5-(2,2-
AVMETUNNPONIN)-niponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30INOKCH)-eTUNoBMIN edip MopdoniH-4-
KapOOHOBOI KUCMNOTH,

pau-1-tpet-6yTnn-4-(1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-dTopdeHin)-4-
LiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-MeTokcMbeH3oinoken)eTun)ninepasuH-1,4-
Ankapbokecunar,

1-(4{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopheHin)-3-(3-xnop2-dpTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-niponignH-2-kapboHin]-amiHo}-3-MeTOKCMOEH30INOKCH)-eTUNoBMn edip ninepasunH-1-
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KapbOHOBOI KMCMOTW gurigpoxnopua,
1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopdeHin)-3-(3-xnop-2-dpropdeHin)-4-uiaHo-5-(2,2-
AnMeTunnponin)-niponiganH-2-kapoboHin]-amiHo}-3-MeToKkCcubeH3oinoken)-etunosun ~ edip  pau-1,1-
AiokcoTioMopdoniH-4-kapboHOBOI KMCIOTH,
1-(2,2-gumeTnn-[1,3]giokconaH-4-inmeTunkapodamoinokcn)-etunosun  ecip  4-{[(2R,3S,4R,5S)-4-
(4-xnop-2-pTopdheHin)-3-(3-xnop-2-prTopdeHin)-4-uiaHo-5-(2,2-gumeTmunnponin)-niponiguH-2-
KapOOoHin]-amiHO}-3-MeTOKCMOEH30MHOI KUCIOTH,
1-(2,3-gurigpokcunponinkapbamoinokcu)-eTunoBui edip 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-
dpTopheHin)-3-(3-xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponiguH-2-kapdboHin]-amiHo}-
3-MeTOKCUBEH30NHOI KNCIOTH,
1-(teTparigpo-2H-nipaH-4-inkapbamoinokcu)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-
(4-xnop-2-pTopheHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcmbeHsoar,
1-{2-[2-(2-meToKcHneTOKCH)-eTOKCU]-eTOKCUKapboHinokcu}-etunosu edip 4-{[(2R,3S,4R,5S)-3-(3-
xnop-2-propdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-
aMiHO}-3-MeTOKCMBEH30MHOT KUCTOTH,
1-(2-{2-[2-(2-MeTOKCNETOKCM )-eTOKCU]-E€TOKCU}-E€TOKCUKAPOOHINIOKCH)-eTUINOBUIA edip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH30MHOT KMCNOTH,
1-[2-(2-{2-[2-(2-MeTOKCNETOKCH)-ETOKCU]-ETOKCU}-ETOKCK)-eTOKCUKapboHinokcu]-etunosun edip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiauH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH3O0NHOT KNCNOTH,
21-okco-2,5,8,11,14,17,20,22-okTaokcateTpako3an-23-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpropdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTuANiponiamH-2-kapbokcamigo)-3-
MeTOKCMbeH3oar,
1-mMNEl-kapboHinokcmeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpT1opheHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT
KucnoTwm,
1-(2-(6eH3nnokcn)-2-okcoeTunkapbamoinokcun)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcmbeHsoar,
2-((1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-5-
HeoneHTMNNiponianH-2-kapbokcamigo)-3-mMeToKkcnbeH30iNnokcK)eTokecn))kapboHinamiHo)ouTosa
KucnoTa,
(9)-2-[1-(4-{[(2R,3S,4R,5S)-3-(3-xn0op-2-pTopbeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-niponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30INoKCH)-eToKCnkapboHinamiHo]-
neHTaH4ioBa KMUCMOTa,
1-((S)-1-kapbokcu-eTnnkapbamoinokcu)-eTunoBmn edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-cpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-MeTOKCUBEH30MHOT KUCMOTH,
2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-
HeoneHTMNNiponianH-2-kapbokcamigo)-3-MeToKCbeH30iNoKcH)MeToKeH)-kapboHinamiHo)ouToBa
KucnoTta,
(S)-anben3nn-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-
5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-MeToOKCMOEH30INOKCU)METOKCU)KapOOoHinamiHo)-
neHTaHaioar,
(9)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-
HeoneHTMNNiponignH-2-kapbokcamigo)-3-meTokecnbeH30inoken)-meTokem)kapboHinamiHo)neHTaHaioBa
KucnoTa,
15-meTun-12-okco-2,5,8,11,13-neHTaokcarekcagekan-14-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uUiaHo-5-HeoneHTUANiponianH-2-kapbokcamigo)-3-
MeTOKCMbeH30aT,
3-okco-2,4,7,10,13-neHTaokcaTeTpageunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-
2-gpTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcaMigo)-3-meTokecubeHsoar,
3-okco-2,4,7,10,13,16,19-rentaokcaiko3nn-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-
2-gpTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcaMigo)-3-meTokcubeHsoar,
1-mMNEl-kap6oHinokcumeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT
Kncnotwy,
1-mMNEl-kap6oHinokcmeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopheHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-Me TOKCMBEH30MHOT
Kucnotwy,



10

15

20

25

30

35

40

45

50

55

60

UA 113541 C2

1-mMNEl-kapboHinokcumeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
Kncnotwy,

3-0kco-2,4,7,10,13-neHTaokcaTteTpageunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-gpTopdeHin)-4-(4-xnop-
2-cbTopdheHin)-4-LiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcnbeHsoar,

27-okco-2,5,8,11,14,17,20,23,26,28-aekaokcaTpmakoHTaH-29-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTOpheHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-HeoneHTUNNiponignH-2-kapbokcamigo)-3-
MeTOKCMOeH30aT,

24-okco-2,5,8,11,14,17,20,23,25-HOHaokcarenTako3daH-26-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTOopheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTunNNiponignH-2-kapbokcamigo)-3-
MeTOKCcMbeHsoar,

1-mMNEl-kapboHinokcmeTun amig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
Kucnotuy,

1-MlMEl-kapboHinokcmeTun amig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOI
KucnoTwm,

1-MMEl-kapboHinokcmeTun amig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUMOEH30MHOT
KucnoTwm,

1-mMNEl-kapboHinokcMmeTnn amig  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dpropdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponiamH-2-kapboHin]-amiHo}-3-Me TOKCMBEeH30MHOT
Kucnotuy,

1-mlMNEl-kapboHinokcMmeTnn amig  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dpropdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponiamH-2-kapboHin]-amiHo}-3-MeTOKCMBEeH30MHOT
KucnoTwm,

1-MMNEl-kapboHinokcMmeTun amig  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUMOEH30MHOT
KucnoTwm,

(S)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-TopdeHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-
HeoneHTMNNiponianH-2-kapbokcamigo)-3-mMeToKCcMbeH30iNoKCK)MeToKCH )kapOoHinamiHo)nponaHoBa
KucnoTa,

2-{2-[2-(2-dpocthHoHOOKCUETOKCH)-ETOKCU]-ETOKCM}-€TOKCUKapBOHINOKCMMETUNOBUI edip
anbensnn-4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-NiponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT KUCTOT!,

2-{2-[2-(2-dpocthHoHOOKCUETOKCH)-ETOKCU]-ETOKCM}-€TOKCUKapBOHINOKCMMETUNOBUI edip 4-
{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH30MHOT KMCMNOTH,

¢ 0oChOHOOKCUMETHNOBUIA edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT
KMCMOTK; Crionyka 3 TPMTOPOLITOBO KUCIOTOH,

1-(((3aR,5R,6S,6aR)-5-((R)-2,2-aumeTunn-1,3-giokconan-4-in)-2,2-gumetunteTparigpodypo[3,2-
d][1,3]mpiokcon-6-inokcun)kapboHinokeun)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-meTokcnbeHsoar,

1-[(2R,3R,4R,5S)-2-((R)-1,2-avrigpokcnetun)-4,5-gurigpokcuTeTparigpodypaH-3-
inokcukapbOoHINOKCK]-eTMnoBmm edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-Me TOKCMBEeH30MHOT
Kncnotwy,

1-(2-{2-[2-(2-anBeH3nnoKcngochopmnoKCUETOKCH)-eTOKCU]-ETOKCU}-e TOKCMKapOOHINoKcH)-
etunosunn edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIN)-NiponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT KUCToTH Ta

1-(2-{2-[2-(2-db0ChOHOOKCMETOKCM )-ETOKCH]-ETOKCU}-€TOKCMKAPOOHINOKen)-eTunosmn  egip ~ 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-agumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH30MHOT KMCINOTMW.

LLle B ogHOMY BTiNeHHi 3anponoHOBaHO CMOSyKY:

2-((1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dbTopdeHin)-4-uiaHo-5-
HeoneHTUNNiponiauH-2-kapbokcamigo)-3-MeToOKCMOEH30INOKCU)eTOKCM)KapboHinamiHo)oLToBa
KkucnoTta.

LLle B ogHOMY BTiNeHHi 3arnponoHOBaHO CNONyKy

2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-hTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-
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HeoneHTUnNiponianH-2-kapbokcamifo)-3-MeToKCMBEeH30INoKCH)METOKCH)-kapboHinamiHo)oLToBa
Kucnora.

LLle B ogHOMY BTiflEHHi 3aNpPONOHOBAHO CMOMYKY

3-0kco-2,4,7,10,13,16,19-rentaokcaiko3nn 4-((2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-
2-tbTopdheHin)-4-LiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcnbdeHsoar.

LLle B ogHOMY BTiflEHHi 3aNpPONOHOBAHO CMOMYKY

1-mlMNEl-kap6oHinokcueTtunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdheHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOI
kncnotu (MINEl, cepegHa M.W. ~2000).

LLle B ogHOMY BTiNEHHi 3anponoHOBaHO CNOMyKy

1-mMNEl-kap6oHinokcmeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopheHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
kncnotu (MINEl, cepegHa M.W. ~2200).

LLle B ogHOMY BTiNEHHi 3anponoHOBaHO CNOMyKy

1-MIMNEl-kap6oHinokcumeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOI
kucnotu (MMNET, cepegHa M.W. ~2000).

LLle B ogHOMY BTifIEHHi 3aNpPONOHOBAHO CMOMYKY

3-okco-2,4,7,10,13-neHTaokcateTpageunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-
2-gpTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcaMigo)-3-meTokcubeHsoar.

LLle B ogHOMY BTiNEHHi 3anponoHOBaHO CNOMyKy

27-okco-2,5,8,11,14,17,20,23,26,28-pgekaokcaTpmakoHTaH-29-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpropdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTuANiponiamH-2-kapbokcamigo)-3-
MeTOKCMbeH3o0ar.

LLle B ogHOMY BTiNEHHi 3anponoHOBaHO CNOMyKy

1-[(2R,3R,4R,5S)-2-((R)-1,2-avrigpokcuneTtun)-4,5-gurigpokcuTeTparigpodypaH-3-
iNoKcMKkapOOHINOKCH]-eTUNOBWIA edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUMOEH30MHOT
KMCnoTu.

LLle B ogHOMY BTifIEHHi 3aNpPONOHOBAHO CMOMYKY

1-(2-{2-[2-(2-anbeH3nnoKcngochoprnoKCUETOKCH)-eTOKCU]-ETOKCU}-e TOKCMKapOOHINoKe)-
etunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-gpropdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-NiponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT KUCTOTN.

LLle B ogHOMY BTifneHHi 3arnponoHoBaHO CNonyky

1-(2-{2-[2-(2-d»0ChOHOOKCMETOKCM )-ETOKCM]-ETOKCU }-eTOKCMKAPOOHInoken)-etunosmn  edip  4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH3O0MHOIT KMCNOTMK.

Y paHomy onuci, Ae ue 3a3HayeHo, Pi3Hi rpynm MOXyTb MicTUTM 1-5 abo, nepeBaxHo, 1-3
3aMICHMKW, He3amnexHo BMOpaHi 3 rpynu, WO CKNaZaeTbCsA 3 HWKYOro arkify, HUXKYOro arnkediny,
HWXKYOro arnkiHiny, AIOKCO- HWKYOro arnkineHy (YTBOPHOOYOro, Hanpuknag, 0eH3o4ioKcunbHy rpymny),
ranoreny, rigpokeurpynu, CN, CFsz, NH2, N(H, Hwk4mun ankin), N(HWk4Mn ankin)z, amiHokap6oHiny,
kapbokeurpynm, NOz2, HWXKYOI anKOKCUIPynu, HUXKYOI TiOANKOKCUIPYMNW, HWXKYOro ankincynbdoHiny,
aMiHOCYNb(OHINY,  HWXKYOro  ankinkapboHiny,  HWXYOi  ankinkapbOHINOKCMIpynu,  HUXKYOro
arnkokcmkapOboHiny, HVKYOT ankinkap6oHin-NH-rpynel, HUX4Y0ro dTopankiny, HWXKYOi
dTOpankokcurpynu, HWXYOT ankokcu-kapbOoHin-HWXYoi ankokcurpynu, KapBoKCU-HMXKYOT
ankokcurpynu, Kapbamoin-HWKYOI ankoKCUrpynu, rigpoOKCU-HUXYOT ankokeurpynu, Hwk4oi NHo2-
ankokcurpynu, N(H, Hwkuun ankin)-Hwk4oi ankokeurpynu, N(HWKYMA ankin)z2-H1K4ol ankokcurpynu,
HWXKYOrO arkin-1-oKCMpaHin-HWKYOro ankoKCU-HUKYOro ankiny, 2-okconiponiguH-1-iny (1,1-giokco)-2-
i3oTiazonigvHy, 3-HWXYoro arnkincynbdiHiny, 3amiweHoro abo He3aMilleHOro reTepoLmKIiYHOro
Kinbus, 3amilleHoro abo Hes3aMillleHoro apwuibHOro Kinblsl, 3aMilleHoro abo HesaMillleHoro
reTepoapunbHOro Kinbus, TPUPTOP-HMXKYOro ankincynbgoHinamiHoapuny, HWXY0ro
arnkincynbgoHinamiHokapOoHiny, HWXY0ro arnkincynbgoHinamiHokapOoHinapuny,
rigpokcukap6amMoindeHiny, OeH3UMOKCU-HMKYOI  ankoKCUrpynu, MOHO- abo AW-HWXKYOro arnkin-
3aMilLleHOro amMiHOCYNbMOHINY i HUXKYOro ankiny, MOXMMBO 3aMiLLeHOro ranoreHoMm, rigpoKCUrpynoto,
NHz, N(H, Hywxkuun ankin) abo N(Hwk4min ankin)z. NepeBaXxHMMM 3aMiCHMKaMMN NS LUKNOAnKifbHOrO,
LMKITOAnKeHINbHOro, apuribHOro, reTepoapuribHOro i reTepouMKiYHOrO Kineub € rarnoreH, Hwk4ya
arnkokcurpyna, HWXYuWi ankin, rigpokcukapboHin, kapbokcurpyna, kapbOoKCU-HMXKYa arnkokcurpyna,
okcorpyna i CN. NepeBaxH1MK 3amiCHMKaMu Ans ankiny € ankokeurpyna i N(Hywk4un ankin)z.

Tepmin “MIEI” B paHoOMy oOMMCi NO3HA4Yae METOKCUMOMIETUNEHMNIKONb, WO € B npoaxi
(Hanpuknag B Sigma-Aldrich abo ID Biochem (Kopes)). Posnogin monekynspHoi macu MINEI moxe
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BapiloBaTMCA 3anexHo Bif BUpobHuka Ta/abo napTii. B ogHOMY 3aiicHeHHi gaHoro BuHaxopy MIEN
Mae cepefHio monekynsapHy macy (M.W.) npubnusHo Big 1500 Oa go 3000 da. B iHwWoMy BTiNeHHi
aaHoro BuHaxopy MIEI mae cepegHto M.W. npmnbnusHo Big 2000 Oa go 2200 Oa. CepegHio M.W.
BM3HauvatoTb 3a gonomoroto MALDY-TOF mac-cnektpomeTpii.

TepmiH “ankin” nosHavyae HacUYeHi BYrneBogHEBI rpynu 3 NiHiiHMM abo po3rany)XeHuM NaHLorom,
wo mictatb Big 1 oo npmbnusHo 20 aToMmiB BYrneuto, BKMAKYaK4YM pynu, WO MIcTaTb Big 1 Oo
nNpUGNn3HO 7 aToMIB BYrfeLU. Y KOHKPETHUX BTINTEHHSAX arnkKifbHi 3aMiCHUKM MOXYTb OYyTU HWXKYMMMK
ankinbHUMK 3amiCcHUKaMW. TepMiH “HXKUMIA ankin’ no3Hayvae ankinbHi rpynu, Wwo Mictate Big 1 4o 6
aToMmiB BYrnewto, i B KOHKpETHUX BTiNeHHAX Big 1 oo 4 atomis Byrneuto. lNpuknagm ankinbHux rpyn
BKMOYaloTb, 6€3 0OMeXeHHs, MeTun, eTun, H-Nponin, isonponin, H-ByTun, BTop-OyTnn,TpeT-6yTun, H-
NEHTUN i BTOP-NEHTUN.

Y paHomy onuci TepMiH “Umknoankin® nosHavae Oyab-aky cTabinbHy MOHOUMKNiYHY abo
NONILMKITIYHY CUCTEMY, LLIO CKNAOAaETbCA TiNbKM 3 aTOMIB BYrfeLto, KOXHE 3 Kineub SKOI € HaCUYeHUM,
a TepMiH “uuknoankeHin” nosHavyae Oyab-aKky cTabinbHy MOHOUMKIIYHY abo noniunkniyHy cuctemy, Lo
CKNagaeTbCs TiNbKM 3 aTOMIB BYrneuto, B AKil LOHaANMeEHLLE OfHe KifbLue € 4YaCTKOBO HEHaCUYeHUM.
Mpuknagn uwMknoankinie BKM4YalTb, 6€3 0OMEXEHHHA, UUKIOoNpOonin, UMKIOOYTUn, LMKIONEeHTUn,
LUMKITOreKCUM, LUKMOrenTur, agamaHTui, LMKIOOKTUN, Giuuknoankinm, BKMYaum OiLMKIOOKTaHW,
Taki sk [2.2.2]6iumknooktaH abo [3.3.0]6iunknookTaH, GiuMKIoHOHaHW, Taki sk [4.3.0]6iLMKIOHOHAH, i
Oiumknogekanw, Taki sik [4.4.0]6iumknogekaH (gekaniH), abo cnipocnonyku. MNpuknagn LMKNoankeHinis
BKITIOYal0Th, 6€3 0OMEXEHHS, LIMKIONEHTEHIN abo LUKMOreKCeHin.

TepmiH “ankeHin” B AaHOMy ONWCi MO3HA4Yae HeHacuveHy anicatuyHy BYrneBOOHEBY rpyny 3
NiHinHMM abo po3rany>XeHNM NaHLroM, Wo MICTUTb OAMH NOABIVMHMIA 3B'A30K i WO BKMOYaE Big 2 A0
6, nepeBaxHO BiA4 2 0o 4 atomis Byrneuto. MNpuknagamu Takmx “ankeHinbHUX rpyn” € BiHin, eTeHin,
anin, isonponeHin, 1-nponeHin, 2-metun-1-nponexin, 1-6yteHin, 2-6yteHin, 3-6yTeHin, 2-etun-1-
OyTeHin, 3-meTun-2-6yTeHin, 1-NeHTeHin, 2-NeHTeHin, 3-NeHTeHiNn, 4-neHTeHin, 4-meTun-3-neHTeHin,
1-rekceHin, 2-rekceHin, 3-rekceHin, 4-rekceHin i 5-rekceHin.

TepMiH “ankiHin® B gaHOMy oOnNuCi No3Hayae HeHacu4yeHy anidpaTudHy BYrneBogHeBY rpyny 3
NiHIMHMM abo po3rany)XeHMM NaHLroM, LWo MICTUTb OAMH MOTPIAHMIA 3B'A30K i WO BKIKOYAE Big 2 00
6, nepeBaxHO Big 2 0o 4 atomis Byrneuto. lNpuknagammn Takmx “ankiHinbHWX rpyn” € eTuHin, 1-
nponiHin, 2-nponiHin, 1-6yTuHIN, 2-0yTWHIN, 3-OyTWHIN, 1-NEHTWHIN, 2-NeHTWHIN, 3-NeHTuHIn, 4-
NEHTUHIN, 1-reKCuHin, 2-rekCunHin, 3-rekCuHin, 4-rekcuHin i 5-rekcuHin.

TepmiH “ranoreH”, BUKOPUCTOBYBaHWW Yy BU3HAYeHHSAX, nosHavae top, xnop, 6pom abo wog,
nepesaxxHo AOTOp i Xrop.

TepmiH “apyn” no3Hayae MOHOBANEHTHUWA, MOHOLMKIIYHUIA abo GiuMKNiYHUA, apoMaTUYHWUIA
KapOOoLMKMiYHNIA BYrMeBOAHEBMI pagukan, nepeBaxHo 6-10-4neHHy apoMaTUyHy KinbLeBy CUCTEMY.
lMepeBaxHi apunbHi rpynu BkOYaTb, 6e3 obmexeHHs, deHin, HadpTun, Tonin i kewnin. Akwo
apunbHa rpyna € 6iumkniyHolo, nepeBaxHa rpyna € 1,3-giokco-2,3-aurigpo-1H-idoingon-5-inbHoto
rpynoto.

TepmiH “reTepoapun” nosHavyae apomMaTUyHy reTepouuKNiyHy KinbueBy CUCTEMY, LLO MICTUTb ax
[0 OBOX Kineub. lMepeBaxHi retepoapwrbHi rpynn BKNOYaTb, 6e3 0OMexeHHs, TieHin, dypwun,
iHOonin, niponin, nipMAuWHIN, nipasuHin, okcasonin, Tiakconin, XiHONIHIN, nipuMuMawHin, imigason,
3aMilLieHnIn abo He3aMilleHUn TpMasonin i 3amileHun abo HesaMilleHuin TeTpa3onin.

Y Bunagky sKkwo apun abo retepoapun € BiumkniYHMMKU, CRig PO3yMiTW, WO OAHE KinbLe MOXe
OyTn apunbHUM, a iHWe reTepoapuibHMM, NPy LbOMY 06uABa KinbUs MOXYTb MICTUTU abo He MICTUTK
3aMiCHUKN.

“leTepoumkn” abo “reTepoumknivyHe KinbLe” no3Havae 3amilleHy abo HesamiweHy, MOHO- abo
OiunknivyHy, HeapomMaTMyHy BYrneBOOHEBY rpyny, WO BKMYae Big 5 o 8 unedis, B gkivi Big 1 go 3
aToMiB BYrneu 3amilleHo reTepoaTomMoM, BUBGpaHUM 3 atoMa asoTy, KUCHI abo cipku. MNpuknagu
BKMOYalTb NiponiaunH-2-in; niponianH-3-in; ninepuauHing MmopdoniH-4-in i T. N., 9Ki y CBOW uYepry
MOXYTb 6YTIK 3amilLieHi. TepMiH “reTepoaTom” no3Havae atom, Bubpanmin 3 N, O i S.

TepmiH “ankokcurpyna, ankokcun abo Hwk4ya ankokcurpyna” nosHavae Oyab-siky 3 PO3KPUTMX
BULLLE HWKYMX amnKinNbHUX rpyn, NpueaHaHy OO0 aTOMy KUCHI0. TWUMOBI NPUKNaau HUXKYUX arkoKcurpyn
BKITHOYaOTb METOKCU-, ETOKCU-, i30MPOMNoKCK- abo nponokcu-, 6ytunokcurpyny i 7. n. Kpim Toro, TepmiH
“ankokcu” OXOMIIIE TaKOX [AdeKkinbka OiYHMX ankoKCW-NaHUoriB, Hanpukrag eTOKCUEeTOKCHU-,
METOKCUETOKCU-, METOKCUMETOKCUETOKCUTPYNW i T. M., @ TaKoX 3amileHi OiyHi ankokcu-naHury,
Hanpvknag, AMMeTUNamiHoeTOKCU-, AieTUNamMiHOEeTOKCU-, AUMETOKCUK-hocopunmeTokemrpyna i T. n.

TepmiH “dhapMaueBTUYHO MPUAHATHUI®, Hanpuknag @apMaueBTUYHO MPUAHATHUIA  HOCIW,
eKCUMMIEHT i T. N. No3Hayae hapMaKkosoriYyHO NPUAHATHUI | NO CYTi HE TOKCMYHUI ANnd cyG'ekTa, akomy
BBOASATb KOHKPETHY CMOMyKY.

TepmiH “cbapmaueBTUYHO NPUAHATHA Cinb” MO3HA4Ya€e 3BMYaMHI KUCMOTHO-aAMTUBHI comi abo
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OCHOBHO-aAMTMBHI coni, ki 36epiratoTb BionoriyHy edeKTUBHICTL | BIIacTUBOCTI CMOMyK 3a AaHUM
BMHAxXo4oM, i O4epXKaHi 3 HETOKCUYHUX OpraHiyHMx abo HeopraHivyHMx KMcnot abo X opraHivyHux abo
HeopraHiyHux ocHoB. [lpuknagn KUCMOTHO-aAUTUBHUX COMEW BKMYaTb Ti, WO oJepXaHi 3
HeopraHiYHUX KUCIOT, TakuxX SIK XIOpPOBOAHEeBa Kucrnota, 6poMOBOAHEBa KMCMOTa, MOAOBOOHEBaA
KMcnoTa, cipyaHa KucrnoTa, cynbgamiHoBa KMcnoTa, pocdopHa KMcnoTa i a3oTHa KMCMoTa, a Takox
Ti, WO ofepKaHi 3 opraHiyHMX KUCMNOT, TakuX AK N-TOMyoncynboOHOBa KMCMNoTa, caniumnosa KMcnoTa,
MeTaHCynbOHOBa KWCMNOTa, LWaBfeBa KUCMOTAa, SHTapHa KUCoTa, FIMMOHHA KucnoTta, A0nyyHa
KncnoTa, MOSOYHa KUcnoTa, pymapoBa KucnoTta, TpudtopouToBa kucnota i T. n. [puknagn 0CHOBHO-
aAMTMBHNX COMNEW BKIMOYaKTb Ti, WO oAepXaHi 3 amiaky, kanito, HaTpilo i YeTBEPTUHHMUX aMOHIEBUX
rigpoKcuaiB, TakMx €K, Hanpuknag, rigpokcng TeTpameTunamoHito. Cnocib XimiyHOro nepeTBOpeHHs
dapmaueBTnYHOi cnonyku (To6TO, nikapcbkOi peyoBuMHM) Yy Cinb Aobpe BigoMun Ximikam-
apmaueBTaMm Ans OOCATHEHHS MOKpaLLleHOoi (i3ndHOi i XiMiYHOT CTabinbHOCTI, FrpOCKONIYHOCTI,
TEKYYOCTi i po3umHHOCTi cnonyku. Aue., Hanpuknag: Ansel et al., Pharmaceutical Dosage Forms and
Drug Delivery Systems (6th Ed. 1995), ctop. 196 i 1456-1457.

Cnonykn cdopmynu (I), a Takox ix coni, WO MICTATb WOHANMEHLIEe OAWH acUMETPUYHUIA aToM
BYINeyuto, MOXYTb ICHyBaTW Y BUIMAAi paueMidHmx cymiwen abo pisHux ctepeoizomepiB. Pi3Hi isomepu
MOXHa BUAINSATU BigOMMMK cnocobamun BUAINEHHS, Hanpuknag, 3a AoNoMOrol xpomarorpadii.

Cronykn, po3KpuTi B AaHOMY OMNWCi i OXxonntoBaHi HaBegeHow Buwe copmyno (1), MOXyTb
NPOSIBNATN TayTOMepito abo CTPYKTYpHY i3oMepito. MaeTbest Ha yBasi, WO AaHWIA BUHAXIA OXONSoe BCi
TayTOMepHi abo CTPYKTYpHO i3oMepHi hopMM UMX CMOMyK, a TaKoX CyMmiwi nogibHux dopm, i He
obmexeHO Oyab-AKOK OfHIEl TayTOMEpPHO abo CTPYKTYPHO i30MepHOK hopmoto, 306paxkeHo B
HaBeaeHuX BuLle hopmynax.

Crnonykn 3a [aHMM BMHAxXodOM KOPWUCHI B MikyBaHHi abo KOHTponi pos3nagiB KNiTUHHOI
nponidgepadii, 30Kpema, OHKOMOrYyHMX po3nagiB. 3asHayeHi Cnonyku i KOMMO3uuii, WO MICTSTb
3a3HadeHi Cnonykun, MoxXyTb ByTn, 30Kpema, KOPUCHI B JiKkyBaHHi abo KOHTpOMi TBEpANX MNYXINH, TaKnx
AK, Hanpuknag, nyxnuHym abo capkoma MOJSIOYHOI 3aro3u, NpsIMOI KWULLKW, JereHiB i npocrtatu.
3anponoHoBaHi CNonyku MOXyTb OYTW TaKoX KOPUCHI B MiKyBaHHI AeSKNX HETBEPAUX NMYXIWH, TaKNX K
nenkos i nimgomu.

TakvM YMHOM, B iHLLIOMY BTiNEHHI JaHOro BMHaxXo4y 3anpornoHoBaHa papMaueBTU4Ha KoOMNo3uLis,
Lo Bkrtodae cnonyku cpopmynm (1), cninbHo 3 dhapmaueBTUYHO NPUAHATHUMM eKCLMNIEHTaMM.

LLle B ogHOMY BTiNeHHi 4aHOro BUHaxo4y 3anpornoHoBaHi cnonyku dopmynu (1) ansi 3actocyBaHHA
SIK NikapCcbKoro 3acoby.

LLle B ogHOMY BTiNeHHi 4aHOro BUHaxo4y 3anpornoHoBaHi cnonyku opmynu (1) ans 3actocyBaHHA
AK NiKapCbkux 3acobiB Ans NiKyBaHHA paky, 30Kpema TBEPAMX MyXJIMH, B OKPEMOMY BUMAAKY MyXSIUH
abo capkomMK MOSOYHOI 3an03u, NPAMOT KWLLKW, NEreHiB i npocTtaTty.

LLle B ogHOMY BTiNEeHHi 4aHOro BUHaxo4y 3anpornoHoBaHi cnonykm cdopmynu (1) ans 3actocyBaHHA
AK nikapcbkux 3acobiB AN nikyBaHHSA OesKMX HeTBepaMX MNyXSWH, Takux SK Nenkos i nimdomu,
30Kpema rocTpui MienoigHui nenkos (AML).

LLle B ogHOMY BTifNEHHi JaHOro BUHAxXo4y 3anpOnoHOBaHO 3aCTOCyBaHHSA cnonyk cdopmynu (1) y
BUIOTOBIIEHHI NMiKapCbkUX 3acobiB ANA NikyBaHHSA paky, B OKPEMOMY BUMAAKy TBEPOUX MyXIMH, Takux
AK NyXNMHM abo capKoMy MOJSIOYHOI 3arnos3u, NpsiMOI KULLKW, NereHiB i npoctatu; abo, B iHWOMY
BUMNaKy, TAKOX ANA NiKyBaHHA OeAKUX HETBepAMX MNyXIWH, Takux sk nemnkos i nimgomu, 3okpema ang
niKyBaHHSA rocTporo mMienoigHoro nenkosy (AML).

TepmiH “TepaneBTUYHO edeKTMBHA KiMbKiCTb” CMNOMYKU 3a AaHMM BWHAXO4OM MO3HA4ae Taky
KiNbKICTb CMOMYKM, WO edeKkTnBHA ANna 3anobiraHHs, YacTKOBOro 3HATTS abo MoninweHHss CMMNTOMIB
3axBOpPIOBaHHA abo NOAOBXEHHS TEPMiHY XUTTA cyb'ekTa, SKOMY NPoBOAATb NikyBaHHA. daxiBelub B
AaHii obnacTi TexHiKM 3gaTHUIN BU3HAYNTM TepaneBTUYHO eDEKTUBHY KiNbKiCTb.

TepaneBTMYHO eqdEeKTMBHA KinbKiCTb abo [03yBaHHA CMOMyKM 3adaHMM BUHAXOOOM MOXe
BapitoBaTMCS B LUMPOKUX Mexax, Ta ii MoXHa BM3Ha4aTu crnocobom, BigOMMM B AaHin obnacTi TEXHIKN.
Take [o3yBaHHA cnig nigbvpaty BiONOBIAHO [0 iHAMBIAYaNbHUX BUMOT Y KOXHOMY KOHKPETHOMY
BMNaAKy, BKIOYAKUM KOHKPETHY CMonyky(u), WO BBOAUTLCSH, CNOCIO BBEAEHHS, CTaH, WO NigaaeTbCs
nikyBaHHIO, a TakOoX MauieHTa, $KOMY npoBOAATb MiKyBaHHA. Y 3aranbHOMYy Bunagky, Ang
nepoparnbHoro abo napeHTepanbHOro BBEAEHHS JOPOCHiN NioauHi Macoo npubnmnsHo 70 Kr niaxoanTb
pobosa gosa npubnusHo Big 10 mr go npubnusHo 10 000 mr, nepeBaxHO NpubnunaHo Big 200 mr oo
npnbnusHo 1 000 Mr, ane BEPXHIO MEXY MOXHa NEPEBULLYBATH, SKLLO A0 LbOro € nokasaHHs. [Jobosy
A03y MOXHa BBOAMTU OJHi€l0 o300 abo posgineHvMmu posamu, abo And napeHTepanbHOro
BBEOEHHS; Tl MOXXHa BBOAWUTM Y BUrMAgi 6e3nepepBHOi iHGY3ii.

Komnoswuuii 3a gaHMM BMHaxo4oM BKIOYaKTb KOMMO3WUUii, BiANOBIOHI ANsi mepoparnbHOoro,
iHTpaHa3anbHOro, MiCLLEBOro (BKMOYakumn TpaHcOykanbHe i CyOniHrBanbHe), pekTanbHe, BariHanbHe
Ta/abo napeHTepanbHe BBEAEHHs. Taki KOMMo3uUii B LinsX 3py4HOCTI MOXXHaA NpeacTaBnaT y BUrMAi
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nikapcbkux OpM i3 CTaHOAPTHUM [03YBaHHAM Ta X MOXHa BUrOTOBNATU Oyab-skuM crnocobom,
pobpe BigomMyMm y dapmaueBTUYHIM  obnacTi. KinekicTb aKkTUBHOrO iHrpefieHta, Ky MOXHa
KOMOiHyBaTK 3 MaTepianoM HOCist AN OAepXXaHHS Nikapcbkoi oopMU 3 0QHOPA30BUMM [03YBaHHSM,
BapitoBaTUMETLCA 3anexHo Bid peuunieHTa, SKOMY MNPOBOAUTUMYTb FliKyBaHHSA, a TakoX Bia
KOHKpeTHOro crnocody BBeaeHHA. KinbKicTb akTMBHOrO iHrpedieHTa, Ky MOXHa KombiHyBaTu 3
mMaTtepianom Hocia Ans ogepXaHHs nikapcbkoi hopmMu 3 OAHOPA30BMM [03yBaHHSM, B 3arafibHOMY
BUMNAOKY € KinbKiCTIO cnonykn dopmynu |, ska Hagae TepaneBTUYHUN edekT. B uinomy, Bmuxogaun i3
CTa BIACOTKIB, Taka KifnbKiCTb BapitoBaTUMETbCA Npubnm3Ho Big 1% Ao npubnusHo 99% akTUBHOrO
iHrpedieHTa, nepeBaxHo nNpubnusHo Big 5% [o npubnusHo 70%, HannepeBaxHiwe NpuGn3HO Big
10% po npnbnusHo 30%.

Cnocobun BUroTOBNEHHSA Takux npenapaTiB abo KOMMO3uWUiA BKNHOYAOTb CTadild NpuBEOEHHSA B
KOHTaKT CMOMNyKM 3a JaHUM BUHAXoOOM 3 HOCIEM i, MOXMMBO, oAHUM abo 6Ginblue JONOMiIXKHUMMK
iHrpegieHTamu. Y 3aranbHOMY BMMNagKy KOMMo3uuii BArOTOBMSAKOTh LUMSAXOM OAHOPIOHOrO i peTenbHOro
3MilLyBaHHA CNONYKU 3a JaHUM BUHAxXo4oM 3 pPigKMMK Hocigmn, abo TOHKoNnoapidbHeHUMM TBEpAUMMU
HocisiMn, abo 3 HUMK oboma, a NoTiM, NpKU HeoOXiAHOCTI, OpMYBaHHS OAepXKaHOro NPOAYKTY.

B iHWOMY BTIiNEHHI JaHOro BMHaxXo4y 3anponoHOBaHi dpapmaueBTUYHI KOMMNo3uLii abo nikapcbki
3aco0u, WO MICTATb CNOMYKW 3a JaHUM BUHAXo4OM i TepaneBTUYHO iHEPTHUIA HOCIN, PO3YMHHMK abo
EKCLMMIEHT, a TaKoX Crocobu 3aCcTOCYBaHHS CMOSyKM 3a AaHUM BUHAX04O0M ANst BUTOTOBMEHHSA Taknx
KOMMO3uMUiN i nikapcbkmx 3acobiB. Y ogHomy npuknagi cnonyku dopmynu | MoxHa BKko4YaTu B
nikapcbky hopMy LUMASIXOM 3MilLyBaHHSA MPU KiMHATHIA TemnepaTypi, Npu BignoBigHOMY 3HaYeHHi pH i
npu 6axaHomy CTyneHi 4YMCToTU 3 i3IONOMYHO MPUAHATHUMMU HOCIAMKU, TOBTO HOCIAMW, SKi He
TOKCWYHI A8 peumnieHTiB Npu O3yBaHHSAX | KOHLEHTPaUisfX, BXXMBaHUX B ranieHoBiln nikapcbkin dopmi.
3HadeHHs pH komnoauuii 3anexuTtb B OCHOBHOMY Bifi KOHKPETHOrO 3aCTOCYBaHHS i KOHUEHTpauii
crnonyku, ane y 6yab-akomy BMNaaKy 3HaxXOAMTbCS NepeBaXkHO B iHTepBani npubnusHo Big 3 0o 8. B
ogHOMY npwuknagi cnonykn cdopmynu | BknoyaoTb B flikapcbky hopmy B aueTatHomy Bydepi npu pH
5. B iHWOMY BTineHHi cnonykn dopmynu | € ctepunbHumn. Cnonyky MoxHa 36epiraTu, Hanpuknag, y
Burnsagi tBepgoi abo amopdHOi koMnosuuii, y BUrnsaai niodginisoBaHoi koMmnosuuii abo y Burnagi
BOOHOrO pO34MHY. Y pO34YMHi CMOMyKM 3a [aHUM BMHAxXoOOM MOXYTb YTBOPKOBaTU MiLenspHi
CTPYKTYpy 3 pOo3MipoM YacTuHOK B iHTepBani Big 10 go 100 HM (HaHOMeTpiIB).

BurotoBneHHa nikapcbkux ¢opm 3 KOMMO3ULiSMW, 1X [O03yBaHHA | BBEOEHHS 34INCHIOTb
BiAMNOBIOHO OO0 HanNexHoi Meau4Hol npakTukn. dakTopwu, sKi cnig BpaxoByBaTW B JAHOMY KOHTEKCTI,
BKMIOYAKOTb KOHKPETHMI po3naf, Lo nignarae nikyBaHHIO, KOHKPETHOrO CcaBusl, SIKOMY MPOBOASTb
NiKyBaHHS, KIiHIYHUA CTaH KOHKPETHOro naujieHTa, NpuyMHy posnagy, CanT [OCTaBKu  Litoyoi
peyoBMHK, Croci® BBeAEHHs, CxeMy BBEAEHHS Ta iHWi hakTopw, BiAOMi NPAKTUKYOUYMM MfiKapsMm.
“EcbekTmBHa KIMbKICTb” CNOMNyKW, siky HEobXigHO BBECTM, BU3HaYalTb 3 ypaxyBaHHAM NpuBeOeHnX
BYLLE MipKyBaHb, i BOHA € MiHIManbHOIO KifbKiCTIO, ika HeobxigHa ons iHribysaHHS B3aemogii MDM2 3
p53. Hanpuknag, Taka KinbKicTb MOXe BYyTu HmKYe KiMbKOCTI, WO TOKCMYHA AMs HOPMarbHUX KMAITWH
abo B UinoMy Ansi opraHiamy ccaBusi.

Cronyku 3a gaHUM BMHAxXOOOM MOXHAa BBOAMTU OyOb-sKMM 3py4YHMM CMOCOOOM, BKIHOYa4m
opanbHe, MicueBe (B T.4. TpaHcOykanbHe i cybniHrBanbHe), pekTanbHe, BariHamnbHe,
TpaHcAepManbHe, napeHTepanbHe, nifWKipHe, BHYTPILHLOOYEPEBUHHE, BHYTPILUHbONEreHeBe,
BHYTPILWIHbOLLKIpHE, iHTpaTekanbHe, enigypanbHe Ta iHTpaHasanbHe, a TakoX, B Linsax MicueBoro
nikyBaHHs, BHYTpiLLIHbOOCEpeaKoBe BBEOEHHA. MapeHTepanbHi iHy3iT BKMNOYaloTh
BHYTPILWHLOM'A30BE, BHYTPILWHbOBEHHE, BHYTpIlWHbOApTEpianbHe, BHYTPILWHbOOYEPEBUHHE abo
nigwKipHe BBEAEHHS.

Cnonyku 3a gaHnUM BMHaxXo40M 0COBMNMBO KOPWCHI, SKLLO iX BBOAATbL NapeHTeparnbHO abo Lsaxom
iHy3in, 3aBOdkM X YyOoBii PO3YMHHOCTI i 4OBLIOMY nepiody HamiBBMBEOEHHS 3 MnasmMu KpoBi, B
MOPIBHSAHHI 3 He-edipHUMKU/He-amigHnMn bopmamm BuxigHUx cnonyk. Kpim Toro, cnonyku 3a gaHum
BMHaxXo4oM AEMOHCTPYIOTb YyAOBY MOCTINHICTL hapmakokiHeTudHoro npodpinto (PK), B nopiBHAHHI 3
BUXiAHMMU CNOMNyKaMu.

Cronyku 3a JaHUM BMHAXOOOM MOXHa BBOOMTW B OyAb-sikil 3py4Hin chopMi ONsS BBEOEHHS,
Hanpuknag, y BUrngagi nirynok, NOpPOLUKIB, Kancyn, po3yuHiB, AUCNEpPCin, CycneHsiin, cuponis, cnpeis,
Cyno3uTopiiB, renis, emynbcin, NnacTupiB i T. N. Taki KOMNO3ULIT MOXYTb MICTUTU KOMMOHEHTU, SKi
3a3BMYal 3aCTOCOBYIOTbCA Y (pbapMaueBTUYHUX MpenapaTax, Hanpuknaz, PO3YMHHWUKK, HOCIT,
mogucpikaTopu pH, nigconomykysadi, 06'€eMOYTBOPHOIOYI areHTu i 4OOATKOBI AitoYi peYOBUHM.

TunoBy nikapcbKy OpMy BUrOTOBMSAOThL LUMNAXOM 3MillyBaHHSA CMOMYKM 3a JAHUM BMHaXOAOM 3
Hociem abo ekcuunieHToM. BignoBigHi Hocii i ekcuunieHTn gobpe Bigomi haxiBusm B AaHin obnacTi
TEeXHikM | [getanbHO onucaHi B niTepaTypi (Hanpuknag: Ansel, Howard C., et al., Ansels
Pharmaceutical Dosage Forms and Drug Delivery Systems. Philadelphia: Lippincott, Williams &
Wilkins, 2004; Gennaro, Alfonso R., et al. Remington: The Science and Ppautice of Pharmacy.
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Philadelphia: Lippincott, Williams & Wilkins, 2000; Rowe, Raymond C. Handbook of Pharmaceurical
Excipients. Chicago, Pharmaceutical Press, 2005). Taki nikapcbki oopM1M MOXYTb TakoX BKIHOYaTH
oaMH abo 6Ginbwe 6ydepHUx areHTiB, cTabinizaTopiB, MOBEPXHEBO-AaKTUBHUX PEYOBUH, LLO
3BOMOXYKOTb areHTn, nybpuKkaHTiB, €eMynbratopis, LWO CyCNeHAylTb areHTW, KOHCEpBaHTIB,
AHTMOKCUAAHTIB, KPUIOYMX areHTiB, KOB3al4MX PEYOBUH, AOMOMDKHMX PEYOBMH ANA BUPOOHMYOro
npouecy, dapbHukiB, NigconomKysadie, apomMaTiB, apoMaTM3aTopiB, PO3YMHHUKIB Ta iHLIMX BigOMMUX
[obaBok Ans 3abesneyveHHs HanexHoi popmu BUNyCKy nikiB (TO6TO CNonykn 3a 4aHWUM BMHAXOOOM
abo 1i papmaueBTUYHIN KOMMNO3uLii) abo gonoMixXHOro 3acoby nNpu BUroTOBMEHHI dhapMaLeBTUYHOIO
npoaykTy (TobT0 Mikapcbkoro 3acoby).

TepmiH “edpekTUBHA KiNbKiCTb" NoO3HA4Ya€e TaKy KiMbKiCTb, SAKOI BUSBNSAETbCHA [OOCTATHbO AN
3anobiraHHsl, 4acTKOBOro 3HATTA abo MoninweHHs CUMMMTOMIB 3axBOplOBaHHS abo MNOJOBXEHHS
TEPMIHY XUTTA cyb'ekTa, SKOMY NPOBOAATL NiKyBaHHS.

TepmiH “ICso” no3Hayae KOHUEHTpaLito KOHKPETHOI Cnonyku, sika noTpibHa ans iHribyBaHHA Ha
50% cneumndiyHin BUMIptOBaHiNn akTMBHOCTI. BennunHy ICso MOXHa BUMIptOBaTK, KpiM iHLLOrO, Tak, 9K
onucaHo gani.

Cnocobu cuHTesy

BaranbHun cnocid ogepxaHHs cnonyk dopmynu | npeactaeneHnn Ha Cxemi 1. Ctucno, gaHun
cnoci® Bkmoyae ankinyBaHHs 6eH3ornHoi kucnotu (1) cnonykoto xnopy (Ill) y npucyTHOCTI ocHOBM,
Takoi sik kapboHaT uesito. Cnonyku cdopmynu Il Bigomi B faHin obnacTi TexHiku (avs., Hanpuknag, US
2010/0152190-A1).  XnopomicHy cnonyky (lll) 3asBuyam  opepxytloTb  peakudiero  1-
xnoparnkinxnopdopmiaty i3 cnmptoMm abo amiHOM y MPUCYTHOCTi OCHOBW, TaKOi SK NipUANH.

Cxewma 1

0)

(n

Cnonykv 3a AaHUM BUHax0A4oOM MOXHa ofepxaTtu cnocobamu, BigOMUMU B AaHi 06nacTi TEXHIKW.
BignosigHi cnocobu Ans cnHTe3y AaHux CNofyk HaBeAEHI B MpUKNagax.

Takum 4MHOM, B iHLIOMY BTIfIEHHI 3anpomnoHOBaHO cnocib ogepxaHHsa crnonyk cdopmynum (1), sk
nokasaHo Ha cxeMmi 1.

Hwxye HacTynHi npuknagu i nocunaHHa HaBedeHi 3 METOH KpaLLoro po3yMiHHS aHOro BUHaxoay.
Mpu ubomy fificHuin 06'em gaHoro BUHaxo4y NpeacTaBneHun y oopmyri BUHaxoay, LWo A0AaETbCS.

Y lMpuknagax BcA BUKOPUCTOBYBaHa abpesiaTypa BXMBAETLCSA B 3aranibHONPUAHATOMY 3HAYeHHI,
BigOMOMY chaxiBLeBi B obnacTi ximii. AKWO 0QHO3HAYHO HE 3a3HadeHe iHLWe, CEPEaHI0 MOMEKYNSAPHY
macy (M.W.) BusHavatotb 3a gonomoroto MALDI-TOF mac-cnektpomeTpii i BupaxatoTb B JanbsToHax
(Oa).

Mpuknagu

Mpuknag 1

1-(ETun(izonponin)kap6amoinokcu)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcmbeH3oaTt

10
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b8

cl F o={l

Cl

M.W. 773,71 C39H44Cl2F2N4Ose

[o oxonomxeHoro po3unHy 2-nponanony (1,57 r; 2 mn; 26,1 mmonb) i N,N-giisonponinetnnaminy
6,75 r; 9,13 wmn; 52,3 mmonb) B MeTuneHxnopuagi (15 wmn) nosinbHO gogaBann  1-
xnopetunkapborHoxnopugat (Aldrich; 4,11 r; 28,7 mmonb) npu 0°C. [Micna 3akiH4eHHA BHECEHHS
peakuinHy cymiw nepemiyBanu npwW KiMHaTHI TemnepaTypi npotarom Hodi. Lo cymiw
KOHLUEHTpYBanu Hacyxo i HeOouMLeHy pe4qoBuHy, Wo MmicTuna npubnusHo 50% 1-xmopeTtunosoro
edipy eTunizonponinkapb6amiHOBOiI KUCMOTU, BUKOPUCTOBYBAmNM Ha HacTynHin ctagii 6e3 4oaaTkoBoro
OYULLLEHHS.

[o posunHy xipanbHoi 4-((2R,3S,4R,5S)-3-(3-xnop-2-cropdeHin)-4-(4-xnop-2-propdeHin)-4-
LiaHo-5-HeoneHTUNMiponianH-2-kapbokcamifo)-3-MeTOKCMOEH30MHOT  KMCMNOTK  (ogepXaHin, sk
onncaHo B US20100152190A1, 150 wr; 0,243 mmornb) B gumetundopmamigi (6 mn) gopasanu
kapboHat uesito (243 wmr; 0,746 mmonb). lNepemiwyBanu NpOTArOM AEKINbKOX XBWITMH, MiCNS 4Oro
aofasanu pO34nH BMLLE3ragaHoro CBDKOMPUIroTOBaHOro 1-xropeTMnoBoro edipy
eTunizonponinkapbamiHosoi kucnotu (190 wmr; 0,491 mmonb) B cyxomy ammeTtundopmamigi (1 mn) i
peakuiiHy CyMmill nepemiwyBanu nNpu KiMHaTHIM TemnepaTtypi NpOoTArom Hodi. Lo peakuinHy cymiw
posbaBnsanu etunaueTatoM, NPOMUBanNM BOAOK i CONMbOBMM PO3YMHOM | KOHLEHTPyBanu Hacyxo.
HeounweHy peyoBuHy ouuvwanu xpomatorpadieto (rekcaH/etunauetat, Big 90/10 go 10/90) 3
ogepxaHHaM 1-(eTun(isonponin)-kapbamoinokcn)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcmbeHsoaTy y
Burnagi 6inoi TBepaoi peyosuHun (102 wmr; Buxig 54%). LCMS (ES*) m/z pospaxoBaHnun Ans
C39H45Cl2F2N4Os [(M+H)*]: 773, dbakTu4dHo: 773.

Mpuknag 2

Oun-TpeT-6yToKkcu-cocdopunokcumeTnnosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-gpTopdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-
METOKCMOEH30MHOI KMCNOTH

XipanbHui

| @] o) )4
o -0
TN
(@] N
© @]
N N

c F o:/,

Cl

M.W. 838,72 CaoHasCl2F2N30sP

[o po3uuHy an-TpeT-byTundocdaty kanio (2,45 r; 9,51 mmons), 6ikapboHaTy HaTpito (3,19 T;
38,0 mmonb) i rigpocynbdaty TeTpabyTtunamonito (340,2 mr; 0,972 mmons) y Bogi (80 mn), gopoasanu
MeTtunenxnopug (50 mn). Lo cymiww oxonomxysanu o 0°C Ta iHTEHCMBHO nepemillyBanu B
aTmocdpepi aproHy npotsirom 10 xB. Jogasanu nosinbHo xnopmetunxnopcynsdat (1,92 r; 1,2 mn;
11,6 mmonb) B metunenxmopugi (30 mn) i peakuivHii cymiwi nepemiwyBany npu KiMHaTHIN

11



10

15

20

25

30

35

40

UA 113541 C2

TemnepaTypi npotsaroMm Houi. OpraHiyHWiA Wap BiAOKpeMmoBanu, NpoOMmMBanuM CoOfbOBMM PO3YMHOM i
BUCYyWYyBann Haga 6e3BoAHVMM cynb(aToM HaTpilo | KOHUEHTpyBanmu 3 OdepXaHHAM OWu-TpeT-
oyTunxnopmeTtundocdgary y Burnsagi 6esdbapsHoro macna (1,46 r; Buxig 59%).

[o po3unHy xipanbHoi 4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-
LiaHo-5-HeoneHTMNMiponianH-2-kapbokcamifgo)-3-MeTOKCMBEH30MHOT  KMCNOTU  (ofepXKaHoi,  siK
onucaHo B US20100152190A1; 200,0 mr; 0,324 mmonb) B anmetundopmamiai (8 mn) gogasanu
kapboHat uesito (529 wr; 1,62 mmonb). Lo cymiw nepemiwyBanu npotsrom ~20 xB, MiCns 4oro
pogasanu am-tpeT-oytunxnopmetundocdat (TCI, 236 mr; 0,9912 mmonb) B anmeTtundopmamigi (1
mn). PeakuiiHy cymiw nepemiwyBany npu KiMHaTHIN TemnepaTypi npoTarom 3 r, nicns Yoro i ginvnu
MiX eTunauetaToMm i BoAo, NpoMmMBanu BOAOK, BUCYLLYBanu Hag 6e3BoAHUM CynbgaTom HaTpito i
KOHLIeHTpYyBanu. HeouuvweHnn npoaykT oumanu drew-xpomartorpadieto (rekcaH/etunauerar, Big
85/15 po 5/95) 3 opepxaHHAM XipanbHOro Au-TpeT-0yToKCUdOoChOpPUNOKCUMETUNOBOIro eqipy 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponianH-2-kapOoHin]-amiHo}-3-MeToKCMBEeH30MHOI KucnoTn y BurmsAgi 6inoi Teepaol pevosuHu (192
mr; Buxig 70%). LCMS (ES*) m/z pospaxoBaHun anst CaoH49Cl2F2N3OgP [(M+H)*]: 838, chakTnyHo: 838.

Mpuknag 3

1-[Bic-(2-meTokcmneTun)-kap6amoinokcm]-eTMNoOBMN edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-MeTOKCUBEH30MHOT KNCMOTK

I

) 0
OJOJLOJ\OJ\N/\/O\
. o

cl F o:[,,,

Cl

M.W. 819,74 CaoHasCl2F2N4Os

[o oxonomxeHoro posunHy 6ic(2-meTokcmetun)aminy (1,94 r; 14,5 mmonb; Aldrich) i nipugnHy
(1,26 r; 1,29 mn; 15,9 mmonb) B MeTtuneHxnopugi (18 mn) nmpu -78°C, nosinbHO gopjaBanu 1-
xnopetunkapboHoxnopugat (1,98 r; 1,5 mn; 13.8 mmone; Aldrich) npoTsirom ~15 xB. PeakuitHy cymiLu
nepemiwysanu npu -78°C npotsarom 3 r, 3 ogepXaHHAM binoro ocagy. OgepXaHy XOnoAHy peakuinHy
CyMilWl inbTpyBanu Ans BuAaneHHs TBepAol pevYoBUHWU | inbTpaT KOHUEHTpyBanu Hacyxo, 3
ofepXaHHAM HeouuweHoro 1-xnopetun-6ic(2-meTokcmeTnn)kapbamarty, SKMn BUKOPUCTOBYBANM Ha
HacCTyMHin cTagii 6e3 404aTKOBOro OYMLLIEHHS.

[o po3unHy xipanbHoi 4-((2R,3S,4R,5S)-3-(3-xnop-2-cpropdeHin)-4-(4-xnop-2-dpropdeHin)-4-
LiaHO-5-HeoneHTMNNiponignH-2-kapbokcamifgo)-3-meTokcnbeHsonHoi  kncnotn  (US20100152190A1,
200 wr; 0,324 mmonb) B aumeTtundopmamiai (8 mn) gogasanu kapboHat uesito (846 mr; 2,6 Mmonb).
MepemiwyBanu npotarom 10 xB, nicnsa 4oro gogaBanu po3ynH BULLLE3rafaHOro CBKOMPUIrOTOBAHOMO
1-xnopeTtun-6ic(2-meTokcmeTnn)kapbamaty (510 mr; 2,13 mmonb) B gumetundopmamigi (3 mn).
PeakuinHy cymill nepemillyBanu npu KiMHaTHIN TeMmnepaTypi NPOTAroMm Houi. Liio peakuiiHy cymil
posBoaunu B eTunaueTaTi, NpoMuBanu BOAOK, COMbOBUM PO3YMHOM | KOHLIEHTpYBanu Hacyxo.
HeounweHy pedoBuHy ounanu drnel-xpomarorpadieto (rekcaH/etunaveTtat, Big 90/10 go 10/90) 3
opepxaHHsaM 1-[bic-(2-meTokcmeTun)-kapbamoinokcul-etunosoro edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-
2-pTopdeHin)-4-(4-xnop-2-gpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponiamH-2-kapooHin]-
aMiHO}-3-MeTOKCMOEH30MHOT KUCIoTH y BUrnaai 6inoi TBepaoi pevoBuHu (168 mr; Buxig 63%). LCMS
(ES*) m/z pospaxoBaHun ansa CaoHa7Cl2F2N4Os [(M+H)*]: 819, hakTnyHo: 819.

Mpuknag 4

1-(4{[(2R,3S,4R,5S)-3-(3-Xnop-2-hTopdeHin)-4-(4-xnop-2-dpropdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPOoNIn)-niponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30INOKCH)-eTUITOBUI edip 4-
MeTunnunepasunH-1-kapboHOBOI KUCNOTH

12



10

15

20

25

30

35

UA 113541 C2

Cl

M.W. 786,71 C39H43Cl2F2NsO06

3a aHanorieto i3 cnocobom, onvcaHum B Mpuknagi 3, 1-xnopeTtun kapboHoxnopugaTt BBOAWMAM B
peakuito 3 1-meTunninepasvMHoM i nipugMHOM B MeTuneHxnopuai npu -78°C npotsrom 3 1 3
OAEepXaHHSAM rigpoxnopugHoi coni 1-xnopeTun-4-meTunninepasunH-1-kapbokcunaTy, siky BBOAUINN B
peakuito 3 xipaneHow 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpT1opheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-MeTOKCMOEH30MHOT  KUCIOTOK Y  MPUCYTHOCTI  kapboHaTty
uesito B AuvMeTundopmamigi npoTarom Houi 3 odepxaHHAM, MiCnA OuvvWeHHs B xodi dnewl-
xpomatorpadii  (rekcad/etunauetat, Big 80/20 po 20/80), 1-(4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpropdeHin)-4-(4-xnop-2-cpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-mMeToKCNBEH30INoKCeN)-eTUNoBOro eqipy 4-metTunninepasnH-1-kapboHOBOI KNCNOTK Y BUrNSAi Ginoi
TBepaoi peyoBuHu. LCMS (ES*) m/z poapaxoBaHuit gns CzoHa4Cl2F2NsOe [(M+H)*]: 786, dhakTu4yHo:
786.

Mpuknag 5

AuetokcmneTtun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-gpropdeHin)-4-uiaHo-5-
HeoneHTmnnlponlp,MH -2-kapbokcamigo)-3-meTokcmbeHsoaTt

4 LA

M.W. 702,59 C3sH35Cl2F2N30s

Cywmiw napanbgerigy (JT-Baker, 1,39 r; 1,4 mn; 10,5 mmonb) Ta noamay Hatpito (5,01 r; 33,4
MMOIb) B MeTuneHxnopugi (75 mn) obpobnsanu auetunxnopugom (2,21 r; 2 mn; 27,8 MMmonb) B
MeTuneHxnopuai (25 mn) npotarom 20 xB i nepemiwyBany Mpu KiMHaTHIA TemnepaTypi B TEMHOTI
npotsaromMm 18 r. PeakuiiHy cymiw ginbTpyBanu i KOHUEHTpyBanu 3 ogepxaHHaMm 1-nogetunauetaTy y
BUIMAA4I KOPMYHEBOro macna.

Ho cymiwi BuwesragaHoro 1-nopetunauetaty (311 wr; 1,457 mmonb) i XipanbHoi 4-
((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTunniponiguH-2-
kapbokcamigo)-3-meTokcmbeH3omnHoi  kncnotn (US20100152190A1; 201,7 wr; 0,327 mmonb) B
anvetundopmamigi (6 mn) pgopasanu kapboHat uesio (659 wmr; 2,00 mmonb) i Ul cymiw
nepemiwysann npu KiMHaTHIW TemnepaTypi npoTtarom 16 r. PeakuiiHy cymill po3Boavnu B
eTunaueTari, NpoOMMBany BOAOK i MOTIM CONbOBMM po34uMHOM. OpraHiyHWi wap BuUCyLlyBanu Hapg
cynbaTtoM HaTpito i KOHUEHTpyBanu Hacyxo. HeouuweHy peyoBuHYy ouuwanu dnetw-
xpomartorpadpieto (rekcad/etunauetaT, Big 80/20 pgo 20/80) 3 opepxaHHAM 1-aueToKCUeTur-4-
((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTUNNiponiguH-2-
kapbokcamigo)-3-metokcubeHsoaty (149,4 wr; Buxig 65%). MS (ES*) m/z pospaxoBaHunm ans
CssH36Cl2F2N3Os: [(M+H)*]: 702, dpakTuyHo: 702,4

Mpuknag 6

Pau-1-(iso6ytupunokcu)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcmbeH3oaTt
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M.W. 730,64 C37H39Cl2F2N3Ose

3a aHanorieto i3 cnocobom, onucanmm B lMpuknaai 5, napaneaerig (JT-Baker, 1,37 r; 10,4 mmonb)
BBOAMMY B peakuito 3 isobytupunxnopuaom (Aldrich, 2,93 r; 27,5 mmonb) Ta nogunaom Hatpito (4,9472
r; 33,0 mmonb) B MeTuneHxnopugi (100 mn) npu KiMHaTHIA TeMnepaTypi NpoTarom 16 r 3 ogepXaHHsAM
1-nogeTtunizobytmpaty. YacTtuHy uiei pevoBuHmn (400,2 mr; 1,65 Mmornb) NoTiM BBOAWMAM B peakLito 3
XipanbHo 4-((2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-meTokcnbeHsonHow kucnototo (200,8 mr; 0,332 mmonb) i
kapboHaTtom uesito (653,2 mr; 2,00 mmonb) B gumeTtundopmMamigi (6 mn) npu KiMHaTHIA Temneparypi
npotsirom 3 r 3 ogepxaHHsaM 1-(i3obyTmpunokcun)etuny-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcmbeHsoaty y
Burnagi 6pygHo-6inoi TBepaoi pevosnHmn (198,8 wr; Buxig 83%). MS (ES*) m/z pospaxoBaHuin ons
Cs7H40Cl2F2N3Os: [(M+H)*]: 730, dhaktuydHo: 730.

Mpuknag 7

ALEeTOKCMMETUNOBMUN ecpip 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop-2-pTopdeHin)-
4-uiaHo-5-(2,2-guMeTunnponin)-niponignH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH30MHOIT KNCNOTH

Cl o XipanbHWi

\/@4@\

M.W. 688,56 C34H33Cl2F2N3Os

Cymiw 1,3,5-tpuokcany (Aldrich; 970,8 mr; 10,8 mmonb) Ta oamay Hatpito (5,12 r; 34,2 mMornb) B
mMeTunenxnopugi (100 mn) o6pobnanu auetunxnopmagom (2,26 r; 2,1 mn; 28,5 mMmonb) i
nepemillysanu npu KiMHaTHIn TemnepaTtypi B TeMHOTI npoTaroMm 16 r. PeakuivHy cymil inbTpyBanu i
KOHLIEHTPYBArnu 3 oep)KaHHSAM HEOUYULLLEHOro nogMeTunaueTaTy y BUrmnsgi KopuyHeBOro macna.

YacTtuHy ogepxaHoro nogmetunauetaty (661 mr; 3,31 mmonb) gogasanu 4o CycneHsii XipanbHoi
4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTuNNiponignH-
2-kapbokcamino)-3-meTokcmbeH3onHoi kucnotu (200,1 mr; 0,325 mmonb) i kapboHaTty uesito (964,4
Mmr; 2,93 mMornb) B agumeTtundopmamigi (8 mn) i peakuinHy cymill nepemiwyBanm B TEMHOTI NPOTAroM
Houi. lMoTim i po3Bogunu B eTunaweTaTi, n(poMMBanu BoAoK i CONMbOBUM PO34YMHOM, BUCYLLYBanu Hag
0e3BogHUM cynbdaToM HaTpilo i KOHUEHTpyBanu. HeounweHuin nNpoaykT ouuwanu dnew-
xpomatorpadieto  (rekcaH/etunauetat, Big 80/20 po 10/90) 3 opepxaHHAM  XipanbHOro
auetokcumeTunosoro eadipy 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-propdeHin)-3-(3-xnop-2-dpTopdeHin)-4-
LiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCMOEH30MHOT KACMOTK Y BUIMALI
6inoi TBepaoi peyosuHun (42,8 wmr; Buxig 19%). MS (ES*) m/z pospaxosanuii ana CzsHz4Cl2F2N3Os:
[(M+H)*]: 688, hakTnyHo: 688.

Mpuknag 8

1-(UnknorekcunokcukapboHinoken)etuny-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcmbeHsoat

Cl
F o H\ O )
N /U\
O o o
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NH
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M.W. 786,71 CaoHa3Cl2F2N307

3a aHanorieto i3 cnocobom, onucaHum B [Mpuknagi 3, 1-xnopetun xnopdopmiat (Oakwood
Products; 1,99 r; 1,5 mn; 13,9 mmonb) BBOAUNK B peakuito 3 umkrorekcaHonom (Alfa Aesar; 1,33 r; 1,4
mn; 13,3 mmoneb) i nipuamnHom (1,27 r; 1,3 mn; 16,1 mMonb) B MeTunenxnopugi (11 mn) npu -78°C
nNpoTAroM 3 r 3 ofepXXaHHAM 1-xnopeTunuuknorekcunkapboHaTy. YacTtuHy 1-
XropeTunuuknorekcunkapbonarty (253 mr; 1,22 mmornb) NoTiM BBOAUNW B peakuilo 3 XiparnbHow 4-
((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-HeoneHTUNNiponiguH-2-
kapbokcamifo)-3-meTokcnbeHsorHow kucnototo (150,3 mr; 0,244 mMmMonb) y NpPUCYTHOCTI kapboHaTy
uesito (487,4 wr; 1,5 mmons) B gumetundopmamigi (5 mn) npoTarom Houi 3 ogepXaHHsM, nicng
ounwieHHas B xoai cbnew-xpomaTorpacdii  (rekcaH/etunauetar, Big 80/20 po 20/80), 1-
(umknorekcunokcukapboHinoken)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamino)-3-metokcmbeHsoaty (135,4 wmr; Buxig
70%). MS (ES*) m/z pospaxoBaHuin ansi CaoH44Cl2F2N3O7 : [(M+H)*]: 786, dpakTtnyHo: 786.

Mpuknag 9

Pau-1-(izonponokcunkap6oHinoken)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIpoNiAnH-2-kapbokcamigo)-3-MmeTokcmbeHsoat

Cl

SO

M.W. 746,64 C37H39Cl2F2N307

3a ananorieto i3 cnocobom, onucaHmm B [lpuknagi 3, 1-xnopetunxnopdgopmiat (Oakwood
Products, 1,99 r; 1,5 mn; 13,9 mmMonb) BBOAUNM B peakuito 3 2-nponaHonom (785 wmr; 1 mn; 13,0
MMonb) i nipugnHom (1,27 r; 1,3 mn; 16,1 mmomnb) B meTtuneHxnopuai (11 mn) npu KiMHaTHInA
TemnepaTtypi npotdroMm 4 r 3 ogepxaHHAM 1-xnopetunizonponinkapboHaty. YactuHy 1-
xnopeTunisonponinkapbonaty (221,6 wmr; 1,33 mMmonb) NOTIM BBOOUNN B peakuilo 3 XipanbHow 4-
((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTMANiponianH-2-
kapbokcamigo)-3-meTokcmbeH3onHow kucnotor (150,3 mr; 244 MKMOnb) y NMPUCYTHOCTI KapOoHaTty
uesito (478 wmr; 1,47 mmonb) B AnmeTtundopmamigi (5 M) npoTAaromMm Hodi 3 ofepXaHHsM, nicns
ounweHHs B xoAi new-xpomaTorpadii  (rekcaH/etunauetar, Big 80/20 po 20/80), 1-
(isonponokcukapboHinokcun)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dptopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcubeHsoaty (134,4 wmr; Buxig
73%). MS (ES*) m/z pospaxoBaHuin ansi Cs7H4oCl2F2N3O7: [(M+H)*]: 746, dakTnyHo: 746.

Mpuknag 10

1-(4-((2R,3S,4R,5S)-3-(3-Xnop-2-dpTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-meTokcnbeH3oinokem)eTnnmopdonin-4-kapbokecmnnat

Cl

M.W. 773,67 C3gHaoCl2F2N4O7

3a aHanorieto i3 cnocobom, onvcaHmm B Mpuknagi 3, 1-xnopetunxnopdopmiat (2,64 r; 2 mn; 18,5
MMOJb) BBOAMIM B peakuito 3 mopdponiHom (1,69 r; 1,7 mn; 19,4 mmonb) i nipuguHom (1,68 r; 1,72 mn;
21,2 Mmonb) B MeTuneHxnopudi (25 mn) npu KiMHaTHIN TemnepaTtypi NPOTArOM HOYi 3 ofepXKaHHAM
HeouULLEeHOro NpoaykTy, 1-xnopeTtunmopdoniH-4-kapbokcunaTy. YactuHy 1-xnopetunmopdoniH-4-
kapbokcunaty (670,1 mr; 3,46 MMoOrb) NOTiM BBOAMIU B peakuito 3 xipansHoto 4-((2R,3S,4R,5S)-3-(3-
xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-
MeToKcMbeH30MHo kucnototo (200,5 mr; 0,325 mMmonb) y npucyTHocTi kapboHaTy uesito (1,094 r;
3,36 mmonb) B gumetundopmamigi (7 mn) npoTarom Hodi 3 ogepxaHHam 1-(4-((2R,3S,4R,5S)-3-(3-
xnop-2-dpropdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTnANiponianH-2-kapbokcamigo)-3-
MEeTOKCMOBEeH30Inoken)eTunmopadoniH-4-kapbokcunaty y Burnagi 6pygHo-6inoi TBepgoi  pevyoBMHM
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(186,5 mr; Buxia 74%). MS (ES*) m/z pospaxoBaHui CzgHa1Cl2F2N4O7: [(M+H)*]: 773, paktuuHo: 773
Mpuknag 11
(R)-1-(4-{[(2R,3S,4R,5S)-4-(4-Xnop-2-dbTopdeHin)-3-(3-xnop-2-gpTopdeHin)-4-uiaHo-5-(2,2-

AMMeTUnnponin)-niponiganH-2-kapoboHin]-amiHo}-3-MeToKCMBEeH30iNoken)-eTunoBun edip MmopdoniH-4-

KapOOHOBOI KACNOTH i
(S)-1-(4{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopheHin)-3-(3-xnop-2-pTopdeHin)-4-yiaHo-5-(2,2-

AMMeTuUnnponin)-niponianH-2-kapoboHin]-amiHo}-3-MeToKCMBEeH30inoken)-eTunoBun edip MmopdoniH-4-

KapOOHOBOI KUCNOTMW.

(R)-isomep nosHavae cnonyky A, a (S)-isomep nosHavae B.

< oon 0 o
B o) o) Nﬂ
—O0
NH

M.W. 773,67 C3sHa0Cl2F2N4O7

3a3HauyeHi B 3arofioBKy CMOMyKM OJepXyBanu  LUMASXOM  PO34iNeHHs 3a  AOMNOMOro
CynepkpuTUYHOI cntoigHoi xpomaTorpadii cymiwi giactepeomepis 1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTuANiponiamH-2-kapbokcamigo)-3-
MeTokcMbeH3oinokcn)eTunmopdoni-4-kapbokcunaty (Mpuknag 10). MS (ES*) m/z poapaxoBaHui
ana CagHa1CloF2N4O7: [(M+H)*]: 773, dbakTnyHo: 773

Mpuknag 12

Pau-1-tpet-6ytvn  4-(1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-p1opdeHin)-4-(4-xnop-2-pTopdeHin)-4-
LjiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcMbeH3onoken)eTun)ninepasmH-1,4-
Avkapbokcunat

1y O\___‘VHQ—{XOJO&Nﬁ
o NN
e X

M.W. 872,8 C34H36Cl2F2N4O4

3a aHanorieto i3 cnocobom, onucanum B MNpuknagi 3, 1-xnopetunxnopdopmiat (Oakwood, 1,46 T;
1,1 mn; 10,2 mmonb) BBOAMNM B peakuito 3 1-Boc-ninepasuHom (Alfa Aesar; 1,5756 r; 8,37 mmonb) i
nipugnHom (870 wmr; 0,89 mn; 11,0 Mmonb) B meTunexxnopugi (10 mn) npm -78°C npotsrom 1 r i noTim
npuv KiIMHaTHIN TemnepaTypi NPOTArOM HOYi 3 oAepXXaHHAM TpeT-0yTunoBoro edipy 1-xnop-eTunoBoro
edipy ninepaswuH-1,4-gukapboHoBOi kucnotu. YactuHa TpeT-6GyTunosoro edipy 1-xnop-eTurnoBoro
edipy ninepasuH-1,4-gukapboHoBoi kucnotu (682 mr; 1,67 MMonb) NoTiM BBOOWNW B peakuilo 3
XipanbHo 4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-
HeoneHTMnNiponiguH-2-kapbokcamigo)-3-meTokcnbeHsonHow kucnototo (201,4 wr; 0,327 mmonb) y
NPUCYTHOCTI KapboHaTy uesito (743,4 mr; 2,28 mmonb) B gumeTtundopmMamigi (7 mn) npoTaroMm Houi 3
OoAep)KaHHAM 1-TpeT-6yTnn-4-(1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIpONiANH-2-kapbokcamigo)-3-
MeTOoKcubeH30inoken)eTun)ninepasun-1,4-gukapbokecnnaty y Burnagi 6pygHo-6inoi niodginisoBaHoi
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TBEepaoi pevoBuHu (259,9 wr; Buxia 91%). MS (ES*) m/z pospaxoBaHuin ans CazsHzsCl2F2N4Oa:
[(M+H)*]: 872, cpakTnyHo: 872.
Mpuknag 13
1-(4{[(2R,3S,4R,5S)-4-(4-Xnop-2-dpTopdeHin)-3-(3-xnop2-dpTopdeHin)-4-uiaHo-5-(2,2-
AMMeTUnnponin)-niponianH-2-kapoboHin]-amiHo}-3-MeTOKCMOEH30iINoKen)-eTunoBun edip ninepasuH-1-
KapOOHOBOI KUCNOTW AUrigpoxnopua
Cl

A
9

M.W. 845,59 C3gH41Cl2F2Ns50s - 2 HCI

PosunH 1-tpeT-0yTnn-4-(1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-pTopdeHin)-
4-uiaHO-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-MeToKCMOeH30inoken)eTun)ninepasuH-1,4-
avkap6okcunarty (Mpuknag 12; 115,3 wr; 0,132 mmonb) B meTtuneHxnopugi (2 mn) obpobnsnu
pPO34YMHOM XNOPOBOAHEBOI kmcnotn B 1,4-piokcani (Sigma Aldrich; 4 M, 0,33 mn; 1,32 mmonb)
npotdarom 5 xB. PeakuinHy cymiw nepemiwyBanu npw KiMHaTHin Temnepatypi npotsarom 90 xB i
KOHUEHTpyBanm 3 ofepXKaHHAM 1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MmeTokcnbeH30inoKeu)-
eTunosoro edipy ninepasvH-1-kapboHOBOI KMCMOTU Aurigpoxnopuay Yy Burnsaai 6inoi TBepaol
peyoBuHM (119 wmr; Buxig 100%). MS (ES*) m/z pospaxoBaHui ans CasgHa2Cl2F2NsOe: [(M+H)*]: 772,
dakTnyHo: 772.

Mpuknag 14

1-(4-{[(2R,3S,4R,5S)-4-(4-Xnop-2-pTopdeHin)-3-(3-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-niponignH-2-kapboHin]-amiHo}-3-MeTokcMbeH3oinoken)-etunosmn -~ ecpip  pauy-1,1-
Aiokco-TiomopdoniH-4-kapOoHOBOT KUCNOTH

Cl E . H o o
N J\ /U\
—0
NH

S=0

A\
- 0
N

M.W. 821,73 CssHa0Cl2F2N4OgS

3a aHanorieto i3 cnocobom, onncanum B MNpuknagi 3, 1-xnopetunxnopdopmiat (Oakwood, 1,32 ;
1 mn; 9,27 mMmonb) BBOAMMM B peakuito 3 TiomopdoniH-1,1-giokcugom (1,1638 r; 8,61 mmonb) i
nipngnHom (783 wmr; 801 mkn; 9,9 mmonb) B MetuneHxnopuai (15 mn) npu KiMHaTHIM TemnepaTypi
npotaroM 3 r 3 ogepxaHHAM 1-xnopeTtunosoro edipy 1,1-giokcotiomopdoniH-4-kapbOHOBOT KMCNOTK.
YactuHy 1-xnopetunosoro edpipy 1,1-giokcotiomopdoni-4-kapboHoBoi kucnotun (577 wmr; 1,614
MMOIb) NOTIM BBOAWMN B peakLito 3 xipansHoto 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-
2-pTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcaMigo)-3-MeTOKCUOEH30MHOD KMCMOTO0
(150,5 wmr; 0,244 wmmonb) y npucyTHocTi kapboHaty uesito (598,4 wr; 1,84 wmmonb) B
anveTtundopmamigi (7 mn) npotdarom Houi 3 opepxaHHam 1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-
dpTopdeHin)-3-(3-xnop-2-cTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-meTokcnbeH3aoinokeu)-etunosoro edipy 1,1-giokcotiomopdoniH-4-kapOoHOBOT KUCIOTU Y BUINAAI
OpyaHo-6inoi TBepmoi pevoBuHu (175,3 wr; Buxig 87%). MS (ES*) m/z pospaxoBaHwui Ans
Css8H41Cl2F2N4QOsS: [(M+H)*]: 821, dpakTuyHo: 821.

Mpuknag 15

1-(2,2-OumeTunn-[1,3]giokconan-4-inmeTunkapbamoinoken)-etunosun  edip 4-{[(2R,3S,4R,5S)-4-
(4-xnop-2-pTopdeHin)-3-(3-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTmnnponin)-niponianH-2-
KapOOoHin]-amiHo}-3-MeTOKCMOEH30MHOT KUCIOTH
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M.W. 817,72 C40H44Ci2F2N4Os

3a ananorieto i3 cnocobom, onucaHmm B lMpuknaai 3, 1-xnopetunxnopdgopmiat (1,46 r; 1,1 mn;
10,2 mmonb) BBOAUNK B peakuito 3 (2,2-gumeTtun-[1,3]-giokconaH-4-in)-metunamiHom (Aldrich; 1,21 r;
1,2 mn; 8,98 mmons) i nipugnHom (870 mr; 0,89 mn; 11,0 mmonb) B meTunexxnopugi (15 mn) npu 78°C
npotsaroMm 3 r 3 ofgepxaHHsam 1-xnopetun(2,2-gumeTun-1,3-giokconaH-4-in)metunkapbamary 3
nipuamHom rigpoxnopugom (1:1). YactuHa uiei pevoBunun (622 mr; 1,76 mmonb) B aumetundopmamigi
(5 mn) notim BBOAMNM B peakuito 3 xipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-
2-pTopdeHin)-4-uiaHo-5-HeoneHTUANiponianH-2-kapbokcamigo)-3-MeToKCUbEH30NHOLO KMCMOTOH0
(201 wmr; 0,326 MMorb) y NpUCyTHOCTI KapboHaTy uesito (806,9 mr; 2,48 mmonb) B gumeTundopmamigi
(7 mn) npotsarom Hoyi 3 ogepxaHHaAM 1-(2,2-aumeTtun-[1,3]giokconaH-4-inMeTunkapbamoinokcu)-
etunosoro edipy 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopdeHin)-3-(3-xnop-2-dpTopdeHin)-4-uiaHo-5-
(2,2-gumeTunnponin)-niponiguH-2-kapboHin]-amiHo}-3-MeTOKCMOEH30MHOI  KMCNoTu Yy BurmsAgi 6inoi
TBEpAOoi pevoBuHU (97,7 mr; Buxig 36%). MS (ES*) m/z po3paxoBaHun ons CaoHasCi2F2N4Os: [(M+H)*]:
817, haktuyHo: 817.

Mpuknag 16

1-(2,3-Ourigpokcunponinkapbamoinokcu)-eTunosui edip 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-
dpTopheHin)-3-(3-xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponiguH-2-kapoboHin]-amiHo}-
3-MeTOKCUBEH30MHOT KNCMOTK

Cl

M.W. 777,66 C37H40Cl2F2N4Os

PosumH  1-((2,2-gumeTun-1,3-giokconaH-4-in)metunkapbamoinoken)etnn-4-((2R,3S,4R,5S)-3-(3-
xnop-2-dpropdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTunniponiamH-2-kapbokcamigo)-3-
meTokcmbeHsoaty (Mpuknag 15: 75,7 mr; 0,092 mmonb) y aueToHiTpuni (4 mn) obpobnsanmn 2 M
PO34YMHOM XIOPOBOAHEBOI KMcnotn B edipi (Sigma Aldrich; 0,5 mn; 1,00 mmonb) i nepemiwysanu
npotarom 70 xB. PeakuiHy cymill KOHUEHTpyBanu, po3baBnanu eTunauetaTtoMm i npomusanmu
Hacu4yeHM BogHMM OikapOoOHATOM HATPI0 i COMbOBUM PO3YMHOM, BUCYLLYBANMW i KOHLEHTpPYyBamnu.
HeounweHy pedoBuHYy noTiM ounwanu dnew-xpomartorpadieto (MeTuneHxnopua/metaHon) 3
opepxaHHaMm  1-(2,3-gurigpokcunponinkapbamoinokcu)-etunosoro  edipy  4-{[(2R,3S,4R,5S)-4-(4-
xnop-2-dpropdeHin)-3-(3-xnop-2-cTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-
amiHo}-3-MeTOKCUBEeH30MHOT KUCNoTn y Burnaai 6inoi TBepgoi pevosBuHu (36,6 wmr; Buxig 50%). MS
(ES*) m/z pospaxoBaHun ansa Cs7HaoCl2F2N4Os: [(M+H)*]: 777 dhakTtuyHo: 777.

Mpuknag 17

1-(TeTparigpo-2H-nipaH-4-inkapbamoinokcun)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-meTokcnbeHsoat

CI

eV

M.W. 787,69 C39H42Cl2F2N4O7
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3a aHanorieto i3 cnocobom, onncaHum B MNpuknagi 3, 1-xnopetunxnopdopmiat (Oakwood, 1,32 ;
1,0 mn; 9,27 mmonk) BBOAMNM B peakuito 3 4-amiHoTeTparigponipaHom (Oakwood, 899 wr; 0,92 mn;
8,62 mmonb) i nipugmHom (782 wmr; 0,8 mn; 9,89 mmonb) B MetuneHxnopugi (20 mn) npu -78°C
npoTsaroMm 3 r 3 ofepXXaHHAM crnofykn 1-xnopeTtunteTparigpo-2H-nipaH-4-inkapbamarty 3 nipuguHom
rigpoxnopugom (1:1). Yactuny uiei pevoBuHu (520 mr; 1,61 mmonb) B gumetundopmamigi (5 mn)
notiMm BBOAWMM B peakuito 3 XxipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIPONiAnNH-2-kapbokcamiao)-3-MeTOKCMBEH30MHO KMCMOTOHO
(151,4 wr; 0,246 mmonb) i kapboHaToM uesito (599,5 mr; 1,84 mmonb) B agumeTtundopmamigi (4,00 mn)
npy KiMHaTHIN  TemnepaTypi npotdarom 17 r 3 opgepxaHHam 1-(TeTparigpo-2H-nipaH-4-
inkapbamoinokecun)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopceHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-
5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcmbeHnsoaTy y Burnagi 6inoi TBepaoi pevoBUHM
(145,7 wmr; Buxig 75%). MS (ES*) m/z pospaxoBaHuin ansa CseHa2Cl2F2N4O7: [(M+H)*]: 787, dpakTnyHo:
787.

Mpuknag 18

1-{2-[2-(2-MeToKcHeToKcH)-eTOKCH]-eTOKCUKapboHinokeu}-etunoeun edip 4-{[(2R,3S,4R,5S)-3-(3-
xnop-2-prtopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-
aMiHO}-3-MEeTOKCUDOEH30MHOT KUCIOTH

O J\ O
(6]
jg)ko o)l\o/\/o\/\o/\/o\
N

cl F o:Z,,,

Cl

M.W. 850,75 Ca1Ha7Cl2F2N3O010

3a aHanorieto i3 cnocobom, onucaHum B [Mpuknagi 3, 1-xnopeTunxnopdopmiat BBOAUNN B
peakuito 3 2-(2-(2-meTokcueTokcu)etokeun)etaHoriom (TCI) i nipuaMHom B MeTuneHxnopugi npu -78°C
npotdaroMm 3 © 3 ogepXaHHAM 1-xnopeTtun-2-(2-(2-meTokcMeToKcu)eToken)eTnn kapboHaty. Lo
peyoBMHY NOTIM BBOAMIMM B peakuilo 3 xipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-
xnop-2-dpropdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meToKCubeH30MHOL0
KMCMOTOM Y MPUCYTHOCTI KapboHaTy uesito B AuMeTundopmMamifi NpoTAroM Houi 3 ogepKaHHAM, nicns
ouvweHHs B xogdi prew-xpomartorpadii (rekcad/etunauetart, Big 80/20 go 20/80), 1-{2-[2-(2-
METOKCUETOKCH)-eTOoKCH]-eTokckapboHinokeu}-etunosoro  edipy  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-MeTOKCMBEH30MHOT KMCnoTu y BurnsAgi 6inoi tBepgoi pedosuHn. LCMS (ES*) m/z po3apaxoBaHui
ana Ca1HasCl2F2N3010 [(M+H)*]: 850, cdaktnuHo: 850.

Mpuknag 19

1-(2-{2-[2-(2-MeTOKCMETOKCM)-eTOKCU]-E€TOKCH}-ETOKCMKAPOOHINOKCH)-eTUIOBUI edip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH30NHOT KUCMOTH

,\(:)j@/l?\OJ\OiO/\/oj

cl F o:/,,‘l ﬁo

Cl
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M.W. 894,80 Ca3Hs1Cl2F2N3O11

3a aHanorieto i3 cnocobom, onucaHum B [puknagi 3, 1-xnopeTtunxnopdopmiaT BBOAUNN B
peakuito 3 2,5,8,11-TeTpaokcatpuaekan-13-oriom (TCl) i nippguHom B MeTuneHxnopugi npu -78°C
npotsroMm 3 T 3 odepxaHHaMm 1-xnopeTtun-2,5,8,11-teTpaokcatpuaekaH-13-inkapboHaty. Llio
peyvyoBMHY noTiM BBOAMNM B peakuito 3 4-((2R,3S,4R,5S)-3-(3-xnop-2-dbropdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIPONiANH-2-kapbokcamiao)-3-MeTOKCMOEH30MHOK ~ KUCIIOTOK Y
NPUCYTHOCTI KapboHaTy uesito B AumeTundopMamigi NpoTsroM HoYi 3 ogepXXaHHsIM, NiCNsa OYULLEHHS
B xoAi doriew-xpomartorpadii (rekcar/etunauertart, Big 80/20 go 20/80), 1-(2-{2-[2-(2-meTokcHMeToKCH)-
eTokcu]-eTokcu}-eTokcnkapboHinokem)-etunosoro edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-cpropdeHin)-
4-(4-xnop-2-dpTopdbeHin)-4-uiaHo-5-(2,2-aumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-
METOKCUBEH30MHOI KNMcnoTu y Burnagi 6inoi tBepgoi pevosuHn. LCMS (ES*) m/z pospaxoBaHui ons
C43H52Cl2F2N3011 [(M+H)*]: 894, dhakTuyHo: 894.

Mpwuknag 20

1-[2-(2-{2-[2-(2-MeTOKCMETOKCM )-eTOKCN]-E€TOKCU }-ETOKCHU )-eTOKCMKapOoHinokcu]-eTunosui edip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOT KMCITOTH

o 0
OB
N
ol -

Cl
O

Cl

M.W. 938,86 CasHssCl2F2N3O12

3a aHanorieto i3 cnocobom, onucaHum B [Mpuknagi 3, 1-xnopeTunxnopdopmiat BBOAUNIN B
peakuito 3 MoHoOMeTunoBuM edipom neHtaetuneHrnikonto (TCI) i nippgnHom B MeTuneHxnopuai npu -
78°C npotdarom 3 r 3 ogepxaHHsaMm 1-xnopetun-2,5,8,11,14-neHTaokcarekcagekaH-16-inkapboHary.
Lilo pevoBuHy noTim BBOAMNM B peakuitd 3 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamigo)-3-MeTOKCUOEH30MHOK  KUCMOTO Y
NPUCYTHOCTI kapboHaTy uesilo B gumeTundopmamigi NpoTAroM HOYi 3 OgepKaHHAM, MiCNA OYMLLEHHS
B Xxoai dnew-xpomaTorpadii (rekcaH/etunauetaT, Big 80/20 pgo 20/80), 1-[2-(2-{2-[2-(2-
METOKCUETOKCH)-ETOKCU]-ETOKCU}-ETOKCU )-eTOKCUKapboHinokeu]-etunosoro edipy 4-{[(2R,3S,4R,5S)-
3-(3-xnop-2-proppeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-aumeTMNnponin)-niponiguH- 2-
KapOoHin]-aMiHo}-3-MeTOKCMBEH30MHOT KMCNOTU y BUrNadi 6inoi TBepaoi pevosmHu. LCMS (ES*) m/z
pospaxoBaHun Ans CasHseCl2F2N3O12 [(M+H)*]: 938, dakTuyHo: 938.

Mpuknapg 21

21-Okco-2,5,8,11,14,17,20,22-0KkTaokcaTeTpako3aH-23-in 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponiamH-2-kapbokcamigo)-3-
MeToKcMbeHsoaT

LT
(e}
07 Yo" o O
X "

Fo%l

Cl

Cl
M.W. 982,91, C47H59CI2F2N3013
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3a aHanorieto i3 cnocobom, onucaHum B [Npuknagi 3, 1-xnopeTtunxnopdopmiaT BBOAUNN B
peakuito 3 2,5,8,11,14,17-rekcaokcaHoHagekaH-19-oriom (TCI) i nipuanHom B MeTuneHxnopuai npu -
78°C npotarom 3 r 3 ogepxaHHsam 1-xnopetun-2,5,8,11,14,17-rekcaokcaHoHagekaH-19-inkapboHary.
Lito pevoBunHy notim BBOOUNM B peakuito 3 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdheHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIPONiANH-2-kapbokcamiao)-3-MeTOKCMOEH30MHOK ~ KUCIIOTOK Y
NPUCYTHOCTI KapboHaTy uesito B AMmeTmundopMamigi NpoTsiroM HoYi 3 ogepXXaHHSAM, MiCIs OUYULLIEHHS
B XoAi cpnewu-xpomatorpadii (rekcan/eTunauetar, Big 80/20 go 20/80), 21-okco-2,5,8,11,14,17,20,22-
oKTaokcaTeTpako3aH-23-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-dTopdeHin)-4-
LiaHO-5-HeoneHTMNNiponianH-2-kapbokcamifgo)-3-meTokcnbeHsoaty y  Burngagi  6inoi  TBeppoil
pedoBuHu. LCMS (ES*) m/z pospaxosaHuii ans Ca7HeoCl2F2N3O1s [(M+H)*]: 982, dpakTtuyHo: 982.

Mpuknag 22

1-mMNEl-kapboHinokcmeTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopheHin)-4-(4-xnop-2-
dpTOopheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
kncnotu (MIEl, cepegHa M.W. ~750).

| 0 0
o e
)

Cl

CepeaHst M\W.: 1438

3a aHanorieto i3 cnocobom, onucaHum B [Mpuknagi 3, 1-xnopeTunxnopdopmiat BBOAUNN B
peakuito 3 noni(eTuneHrmnikons)MoHoMmeTunosum edipom (MIME) (Aldrich; cepegHs M.w. ~750) i
nipuamMHom B MeTuneHxnopugi npu -78°C npotdrom 3 r 3 ogepxaHHsaM 1-xnopetun-mrEr-kapboHarTy.
OpepxaHun 1-xnopetun-MrEr-kapboHat noTim BBOAUNK B peakdito 3 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUANiponianH-2-kapbokcamigo)-3-
METOKCMOEH30MHO KMCMOTOK Yy NPUCYTHOCTI kapboHaTy uesito B gumeTundopmamigi NpoTarom Houi
3 oepKaHHSM, NiCNs OYMLLEHHS 3a JOMOMOrol BUCOKOEdEKTUBHOI pianHHOI xpomaTorpadii (Big 10%
Ao 100% aueToHiTpun y Bogi), 1-MINEl-kap6oHinokcuetunosoro edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-
2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHinl-
amiHo}-3-meTokcmnbeHsonHoi kucnotu (MINEN, cepegHs MW. ~750) y Burnagi BockonogibHoi TBepaoil
PEYOBUHMN.

Mpuknag 23

1-(2-(beHaunokcun)-2-okcoeTunkapbamoinoken)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-
4-(4-xnop-2- chopcbeHm -4-uiaHo-5- HeoneHTmnmpomp,MH -2-kapbokcamifo)-3-meTokcnbeHsoaTt

J@** ~

Cl

M.W. 851,74 Ca3Ha2Cl2F2N4Og
BeHaun-2-amiHoaueTtar, ogepaHun B pe3ynbTaTti 06pobku 6eH3un-2-amiHoaueTaTy rigpoxnopugy
(Aldrich) B mMeTuneHxnopugi BOOHUM pO34MHOM OikapOoHaTy HaTpilo, 3 MO4AnNbLUOK MPOMMBKO
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Bogoto. [lo oxonogeHoro po3unHy 6eHann-2-amiHoaueTtaty (1,837 r; 11,1 mmons) i nipuauHy (1,1 r;
1,1 w~mn; 13,9 mmone) B Metunewxnopugi (17 wmn) npu -78°C nosinbHO paogaesanu  1-
xnopetunxnopdopmiat (Aldrich; 1,67 r; 11,7 mmonb) npotarom ~10 xB. PeakuiiHy cyMmill
nepemiwysanu npu -78°C npotarom 3 r 3 ogepkaHHAM Ginoro ocagy. Lo xonoaHy peakuinHy cymill
dinbTpyBanuM ang BuaaneHHs TBEPLOl PEYOBUHW i ogep)XaHuW inbTpaT KOHLEHTPyBanu Hacyxo 3
OfEepXXaHHAM Heo4ULLLEHOro 6eH3un-2-((1-xnopeTokcun)kapboHinamiHo)aueTaTy, KU
BMKOPUCTOBYBAIN Ha HACTYMHIN cTagii 6e3 4o4aTKOBOro OYMLLEHHS.

HOo  posunHy  4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-
HeoneHTMnNiponianH-2-kapbokcamigo)-3-metokenbeHsonHoi kucnotn (215 wmr; 0,349 mmonb) B
anvetundopmamigi (22 mn) gopasanu kapboHaT uesito (2,15 r; 6,6 mmonb). [NepemiwyBanu
npotarom 10 xB, Mmicna 4oro gofaBanu  PoO34YMH  CBXOMpUrotoBaHoro  ©6eHaun-2-((1-
xnopeTtokcu)kapboHinamiHo) auetaty (2,77 r HeouuweHoro ~5,55 mmonb) B anmetundgopmamigi (5
mn). PeakuinHy cymiw nepemiwlyBanu npu KiMHaTHIA TemnepaTtypi NpoTarom Houi. Llio peakuiiHy
CyMill po3BOAMNU B eTUnaueTarti, NpOM1Bany BOAOK i CONMbOBMM PO3YMHOM i KOHLIEHTPYBAanuM Hacyxo.
HeounweHy pedoBuHY ounwanu dnetu-xpomartorpadieto (rekcaH/etunauetar, Big 90/10 go 10/90) 3
OfEepXXaHHAM 1-(2-(6eH3mnokcm)-2-okcoeTunkapbamoinoken)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTuANiponianH-2-kapbokcamigo)-3-
MeTokcmbeH3oaTy y Burnagi 6inoi TBepgoi pevoBuHu (191 wr; Buxig 64%). LCMS (ES*) m/z
po3spaxoBaHui ans CazHazCl2F2N4Os [(M+H)*]: 851, dakTuyHo: 851.

Mpuknag 24

2-((1-(4-((2R,3S,4R,5S)-3-(3-Xnop-2-chTopeHin)-4-(4-xnop-2-cpTopdeHin)-4-uiaHo-5-
HeoneHTUnNiponiauH-2-kapbokcamigo)-3-MeToKCMBEH30INOKCH)eTOKCM)kapboHinamiHo)ouToBa

KUCIOoTa
| 0 J\ o)
o)
o) O/U\NWOH
H
HN o)
F o=, H

Cl

Cl

M.W.: 761,61 CazsH3sCl2F2N4Os

Ho po3unHy 1-(2-(6eH3umnokcn)-2-okcoeTunkapbamoinoken)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTuANiponianH-2-kapbokcamigo)-3-
mMeTokcmbeHsoaty (Mpuknag 23; 35,8 wmr; 0,042 mmonb) y eTunaueTari (8 mn) gogasanu 10% nanagin
Ha Byrinni (12 wmr). BmicT nepemiwyBanu npu KiMHaTHIW TemnepaTtypi Npu TUCKY BOAHHO 1 atm
npotarom 2 r. Teepdi 3anuwky nanagiro Ha Byrinni inbTpyBanu i npoMmBanu eTunaueTaTtoMm.
OpepaHuMW  po3YMH  KOHUeHTpyBanu 3 ogepxaHHam  2-((1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponiamH-2-kapbokcamigo)-3-
METOKCMOEH30INOKCK) eTOKCU)KapOOoHinamMiHO)oLTOBOI KMCNoTK y BUrnagi Ginoi TBepaoi peyoBUHM
(20,6 wmr; 61%). MS (ES*) m/z pospaxoBanuii ans CasHz7Cl2F2N4Os [(M+H)*]: 761, chakTnyHo: 761.

Mpuknag 25

(2S)-Onbensnn-2-((1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-
LiaHO-5-HeoneHTMNMiponignH-2-kapbokcamifo)-3-MeTOKCMBEH30INOKCH)eTOKCH)-
kapOoHinamiHo)neHTaHgioart
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Cl

M.W. 1013,93; Cs3Hs2Cl2F2N4O10

(S)-AnbeHsnn-2-amiHoneHTaHaioaT oaepxKyBanu LWAsaxoM obpobku amn-6eHaunosoro edipy (S)-
rnyTamiHoBoi kucroTu rigpoxnopugy (Aldrich) B meTunenxnopugi BogHUM po3dmHOM bBikapboHaTy
HaTpilo 3 nodanblO MPOMUBKOK BOAOK. [1o OXONomKeHOro po3uyuHy (S)-anbeHsun-2-
amiHoneHTaHgioaty (6,70 r; 20,5 mmons) i nipuagnHy (2,05 r; 2,1 mn; 26,0 MMonb) B METUNEHXNOPUAI
(40 mn) npu -78°C, noeinbHO Aogasanu 1-xnopetunxnopdopmiat (Aldrich; 3,07 r; 2,32 mn; 21,5
MMonb) npoTtaroMm ~10 xB. PeakuinHy cymiw nepemiwysanu npu -78°C npoTtarom 3 r 3 ogepKaHHAM
Oinoro ocagy. XomnogHy peakuiiHy cymiw dinbTpyBanu pAans BuganeHHs ocagy i ginbTpaTt
KOHLIEHTpYBanu Hacyxo, 3 OAEPXKaHHAM HeouuLLEHOro (2S)-anbenHsnn-2-((1-
xnopeTokcu)kapboHinamiHo)-neHTaHgioaty (11,1 r, SKMA BMKOPMUCTOBYBANWM Ha HacTynHin ctagii 6e3
[0[aTKOBOIrO OYMLLEHHS.

Ho poaunHy xipanbHoi 4-((2R,3S,4R,5S)-3-(3-xnop-2-cprtopdeHin)-4-(4-xnop-2-drTopdeHin)-4-
LiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-meTokcnbeHsonHoi kucnotn (931 mr; 1,51 mmone) B
anvetundopmamigi (40 mn) gopasanu kapbonat uesito (7,80 r; 23,9 mmonb). [MepemiwyBanu
npotarom 10 xB, micnsg Yoro gogasBanu po3yvH BULLE3ragaHoro CBiXXonpurotoBaHoro (2S)-anbeHsun-
2-((1-xnopeTtokcu)kapboHinamiHo)-neHtangioaty (11,10 r  HeoumweHoro ~20 wmMmonb) B
anmetundopmamigi (10 mn), i Lo Cymilw nepemiysanyu Npu KiMHATHIN TemMnepaTypi MPOTAroM HOMi.
Lito cymiw noTtiMm pos3sBogunuM B eTunaueTaTi, NpoMuMBann BOLOK, COMbOBMM PO3YMHOM i
KOHLEeHTpyBanm Hacyxo. HeouuwieHy pevyoBUHY ouuanu drew-xpomaTorpadieto
(rekcaH/eTnnauertar, Big 90/10 go 10/90) 3 ogepxaHHaMm (2S)-andensnn-2-((1-(4-((2R,3S,4R,5S)-3-(3-
xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-
METOKCMOEH30INOKCK)eTOKCU)-KapboHinamiHo)neHTangioaty y Burnsgi 6inoi teepaoi pedosuHu (107
Mmr; Buxig 7%). MS (ES*) m/z pospaxosaHuin ans CssHssCl2F2N4O1o [(M+H)*]: 1013, pakTnuHo: 1013.

Mpuknag 26

OpepxaHHs (S)-2-[1-(4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-
uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeToKCMBeH30inoken)-
€TOKCMKapOOHinamiHO]-NeHTaHgioBOI KMCNOTK
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Cl

M.W. 833,68 C3zgH40Cl2F2N4O10

o pO34MHY (2S)-ambensnn-2-((1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-hTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-MeTOKCMBEH3OINOKCH)ETOKCH)-
kapboHinamiHo)-neHTangioaty (MNpuknag 25, 44 wmr; 0,043 mmone) B eTtunauetarti (7 mn) gogasanmu
10% nanagin Ha Byrinni (33 mr). BmicT nepemiwyBanu npu KiMHaTHIN TemnepaTtypi npu TUCKY BOGHIO 1
atm npotaroMm 3 r. TBepai 3anvwKku Nanagito Ha BYrinnai inbTpyBanu i npoMmBanun etTunaueTaTom.
OpepXaHum  poO34YMH  KOHLUEHTpyBann 3 ogepxkaHHam  (S)-2-[1-(4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-MeTOKCUDOEH30IMNOKCU )-eTOKCUKapboHinamiHo]-neHTan4ioBoi  Kncnotu 'y Burnsgi  6inoi  TBepgoi
peyoBuHU (18,6 mr; 48%). MS (ES*) m/z pospaxoBanui ans CszoHa1Cl2F2N4O10 [(M+H)*]: 833,
dakTnyHo: 833.

Mpuknag 27

1-((S)-1-(BeHannokcu)-1-okconponan-2-inkapbamoinokcn)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpropdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTuANiponianH-2-kapbokcamigo)-3-
MeToKcmbeHsoaT

| Q o)
|
@AAJUYJ@
HN : o
cl F o=/,,z_ Y

Cl

M.W.: 865,74 C44H44Cl2F2N4Os

3a awHanorieto i3 cnocobom, onucaHum B [lpuknagi 23 (S)-6eH3un-2-((1-xrnopeTtokcn)-
kapOoHinamiHo)nponaHoaTt ofepxXyBanu 3 (S)-6eH3nn-2-amiHonponaHoaTty i 1-
xnopetunxnopdopmiaty (Aldrich) y npucyTHocTi nipugnHy B meTunenxnopugi. lNMotim rioro BBOgNNN B
peakuito 3 xipanbHow 4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpropdeHin)-4-uiaHo-5-
HeoneHTMNNiponiguH-2-kapbokcamigo)-3-MeToKCMOEH30MHOK  KMCMOTO | kapboHaToM Lesilo B
anmeTtundopmMamigi 3 ogepxkaHHam 1-((S)-1-(6eH3nnokcn)-1-okconponan-2-inkapbamoinokcm)etun-4-
((2R,3S,4R,5S)-3-(3-xnop-2-cpTopdheHin)-4-(4-xnop-2-propdeHin)-4-LiaHo-5-HeoneHTUnNNiponignH-2-
kapbokcamigo)-3-meTokcmbeH3oaTy y Burnagi 6inoi teepgoi peyvosuHu. MS (ES*) m/z pospaxoBaHui
Ans CaaHasCl2F2N4Os [(M+H)*]: 865, dakTnyHo: 865.

Mpuknapg 28

1-((S)-1-KapbokcueTnnkapbamoinokcm)-eTnoBsmn edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dTOpheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumMeTunnponin)-niponiguH-2-kapOoHin]-amiHo}-
3-MeTOKCUBEH30MHOT KNCMOTK
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Cl

M.W. 775,62 C37H3sCl2F2N4Os

3a awHanorieto i3 cnocobom, onucaHum B [lpuknagi 24, posdnH 1-((S)-1-(6eHsunokcum)-1-
okconponaH-2-inkapbamoinokcn)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-gpTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-metokcnbeHsoaty (Mpuknag 27) y
eTunaueTaTti o6pobnanu 3a gonomoroto 10% nanagito Ha Byrinfai npu TUCKy BodH 1 atm 3
opepxaHHaM 1-((S)-1-kapbokcn-eTunkapbamoinoken)-etunosoro edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-
2-pTopdeHin)-4-(4-xnop-2-gpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponiamH-2-kapboHin]-
aMiHO}-3-MeTOKCMOEeH30MHOT  kucnotu  y Burnagi  6inoi tBepgoi  pevoBuHn. MS  (ES*) m/z
pospaxoBaHui ans Ca7HzgCl2F2N4Os [(M+H)*]: 775, daktuyHo: 775.

Mpuknag 29

BeHnaunokcukapborinmeTunkapbamoinokeumetnnosun  edip  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-cprTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-MeTOKCUBEH30MHOT KNCMOTK

5 i it
O/\O/U\HA”/OV©

HN o

Cl

M.W. 837,71, C42H40Cl2F2N4Os

3a aHanorieto i3 cnocobom, onucaHum B [puknagi 23, ©OeHsunosun  edip
XNOPMETOKCHMKapOOHIiNaMiHOOLTOBOI KUCNOTM ofepxyBanu 3 6eH3unoBoro edipy amiHOOUTOBOI
kncnotu i 1-xnopetunxnopdopmiaty (Aldrich) y npucyTHOCTI nipuanHy B MeTunenxnopugi. Motim noro
BBOAMNM B  peakuito 3 xipanbHoio  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamifo)-3-MeTOKCUOEH30MHOK  KUCINOTOK i
kapboHaTom uesito B anmeTtmndgopmamigi 3 ofep)KaHHAM XipanbHoro
©eH3nnokcukapboHinmeTUnkap6amoinoKCUMETUIOBOIO edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dTopdeHin)-4-(4-xnop-2-cpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponigmH-2-kapboHin]-amiHo}-
3-meToKCnbeH30MHOT KMCcnoTu y Burnsai 6inoi tBepgoi pevosnHn. MS (ES*) m/z pospaxoBaHui ansi
C42H41Cl2F2N4Osg [(M+H)*]: 837, cdbakTnyHo: 837.

Mpuknag 30

2-(((4-((2R,3S,4R,5S)-3-(3-Xnop-2-cTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-MeTOKCMOEH30INOKCU)METOKCH)-KapOoHinamiHo)ouToBa
Kucnora
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Cl

M.W. 747,57 C3sH3sCl2F2N4Os

3a aHanorieto i3 crnocobom, onucaHuMm B [lpuknagi 24, po3dnH OGeH3unokcukapboHinMeTun-
kap6amoinokcumeTnNoBoro edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUMOEH30MHOT
kucnotu (Mpuknag 29) B etunauertati o6pobnanu 3a gonomoroto 10% nanagito Ha BYrinmi Npy TUCKY
BogHio 1 atm 3 ogepxaHHsaMm  2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-MeToKCUBEH30INOKCU)METOKCH)-
KapboHinamiHo) ouToBOI KMCMNOTK y BUrNsAi 6inoi TBepaoi peyvosuHn. MS (ES*) m/z pospaxoBaHun
Ans CasHzsCl2F2N4Os [(M+H)*]: 747, dbakTnyHo: 747.

Mpuknag 31

(S)-Anbensnn-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-dpropdeHin)-4-uiaHo-
5-HeoneHTUNMiponianH-2-kapbokcamigo)-3-MeTOKCMDOEH30iNOKCU)METOKCH )kapboHinamiHo)-
neHTaHgioar

Cl

M.W,999,88 Cs2Hs0Cl2F2N4O10

3a  aHanoriewo i3 cnocobom,  onucaHum B Mpuknagi 23  (S)-gubeH3un-2-
((xnopmeToKkcu)kapOoHinamiHo)neHTaHgioaT oaepxyBanu 3 (S)-OnbeH3ann-2-amiHoneHTaHgioaty i
xnopmeTunxnopdopmiaty y MPUCYTHOCTI MipyavHy B MeTuneHxnopugi. [lotim oro BBoaunu B
peakuito 3 xipaneHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpT1opheHin)-4-(4-xnop-2-propdeHin)-4-LiaHo-5-
HeoneHTMNNiponiguH-2-kapbokcamigo)-3-MeToKCMOEH30MHOK  KMCMOTO | kapboHaToM Lesilo B
anveTtundopmamigi 3 opepxaHHaM xipanbHoro (S)-gubeHsun-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUANiponianH-2-kapbokcamigo)-3-
METOKCMOEH30INOKCH)MeTOKCM )kapboHinamiHo)neHTaHaioaty y Burnagi 6inoi TBepgoi pevoBuHn. MS
(ES*) m/z pospaxoBaHun ons Csz2Hs1Cl2F2N4O1o [(M+H)*]: 999, chaktnyHo: 999.

Mpuknapg 32

(9)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-TopdeHin)-4-(4-xnop-2-TopdeHin)-4-LiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-MeToKCMBEH30INOKCHM)MEeTOKEH )kapboHinaMiHo)neHTaHaioBa
Kucnota
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Cl

M.W.: 819,63 CazgH3sCl2F2N4O10

3a aHanorieto i3 cnocobom, onucaHum B lNpuknagi 24, po3umH xipanbHoro (S)-ambeHsnn-2-(((4-
((2R,3S,4R,5S)-3-(3-xnop-2-gpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTMANIponignH-2-
Kapbokcamigo)-3-MeToKCMOEH30INoKen)MeToKen )kapboHinamiHo)-neHTangioaty  (Mpuknag  31) B
eTunaueTaTti o6pobnanu 3a gonomoroto 10% nanagito Ha Byrinfai npu TUCKy BodH 1 atm 3
opepxaHHAM xipanbHoi (S)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-propdeHin)-
4-uiaHO-5-HeoneHTUNNiponianH-2-kapboKkcamifo)-3-MeTOKCOEH30iNMOKCU )METOKCH )KapOoHinamiHo)-
neHTaHZioBoi Kucnotu y BurnsAgi 6inoi TBepgoi pevoBnHu. MS (ES*) m/z pospaxoBaHun Ans
C3ssH39Cl2F2N4O10 [(M+H)*]: 819, chakTnyHo: 819.

Mpuknag 33

15-MeTun-12-okco-2,5,8,11,13-neHTaokcarekcagekaH-14-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpropdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTuANiponianH-2-kapbokcamigo)-3-
MeToKcmbeHsoaT

O] o]
PO RS
fe) 0 O/\/O\/\O/\/O\
H

HN
Cl Fo:/,,
. N

Cl

M.W. 878,8 Ca3Hs51Cl2F2N3010

3a aHanorieto i3 crnocobom, onucaHum B [puknagi 3, 1-xnop-2-metunnponinxnopdopmiaTt
(Aldrich) BBoagunu B peakuito 3 2-(2-(2-meTokcmeTokcu)etoken)etaHonom (TCl) i nipugnHom B
mMeTunenxnopugi npu -78°C npotarom 3 3 ogepxaHHAM 1-xnop-2-metunnponin-2-(2-(2-
METOKCMETOKCU)-eTOKCu)eTunkapboHaty. Lilo pevyoBnHy MOTiM BBOAWNM B peakuild 3 XipanbHOW 4-
((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-propdeHin)-4-LiaHo-5-HeoneHTUnNNiponiguH-2-
kapbokcamifo)-3-MeTOKCMOEH30MHOK ~ KUCMIOTOK Y MPUCYTHOCTI  kapboHaty  uesilo B
anmMeTnndopmMamigi npoTAroMm Houi 3 oAepkaHHAM, MiCNA OYMLLEHHSA B Xodi dhnew-xpomartorpadii
(rekcaHn/etunauertar, Big 80/20 no 20/80), 15-meTun-12-okco-2,5,8,11,13-neHTaokcarekcagekan-14-in-
4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-dpTopeHin)-4-LiaHo-5-HeoneHTUNNiponianH-
2-kapbokcamifgo)-3-meTokcnbeHsoaty y Burnsgi  6inoi  TBepgoi  peyoBuHn. MS  (ES*) mi/z
pospaxoBaHun Ans CasHs2Cl2F2N3Os1o: [(M+H)*]: 878, chakTnuHo: 878.

Mpuknapg 34

3-Okco-2,4,7,10,13-neHTaokcateTpageuunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdheHin)-4-(4-xnop-
2-cbTopdheHin)-4-LiaHo-5-HeoneHTUNNIponianH-2-kapbokcamigo)-3-meTokcmbeHsoaT
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Cl

M.W. 836,72 CaoHasCl2F2N3010

3a aHanorieto i3 cnocobom, onucaHum B Npuknagi 3, xnopmetunxnopdgopmiat (Aldrich) BBoannum
B peakuito 3 2-(2-(2-meTokcmeTokcm)eTokem)etaHonom (TCl) i nippagnHoM B meTuneHxmopuai npu -
78°C npoTtsirom 3 r 3 ogepKaHHAM XopMeTun-2-(2-(2-meToKcneTokcm)eTokeun)eTunkapboHaTty. Lo
pevyoBMHY MOTIM BBOAMIMM B peakuilo 3 xipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-
Xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUNNiponignH-2-kapbokcaMigo)-3-MeToKCubEH30MHOD
KMCINOTO Y NPUCYTHOCTI kKapboHaTy uesito B guMmeTundopMaMigi NpoTArom HoYi 3 ogepKaHHAM, nicns
oumLLEHHS B xoAi chriew-xpomartorpadii (rekcan/eTunauerart, Big 80/20 go 20/80), xipanbHoro 3-okco-
2,4,7,10,13-neHTaokcaTtetpageunn-4-((2R,3S,4R,5S)- 3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamigo)-3-meTokcnbeHsoaty y Burngai 6inoi
TBepaoi peyoBuHU. MS (ES*) m/z pospaxoBaHun ans CaoHa7Cl2F2N3Oio0: [(M+H)*]: 836, dakTuyHo:
836.

Mpuknag 35

3-Okco-2,4,7,10,13,16,19-rentaokcaiko3nn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopeHin)-4-(4-xnop-
2-pTopdeHin)-4-uiaHo-5-HeoneHTMANIponiamH-2-kapbokcamino)-3-meTokcubeHsoat

al H XipanbHWK

o o
7N
:)Q—{O/\O/U\o/\/o\/\o/\/o\/\o/\/o\

M.W. 924,83 CasHs3Cl2F2N3012

3a aHanorieto i3 cnocobom, onucaHum B lNpuknagi 3, xnopmetunxnopdgopmiat (Aldrich) BBogunum
B peakuito 3 MoHoMeTunoBuM edipom neHtaetuneHrnikonto (TCI) i nipuguHom B MeTuneHxnopuai npu
-78°C npoTtarom 3 r 3 ogepXaHHaAM xnopmeTtun-2,5,8,11,14-neHTaokcarekcagekaH-16-inkapboHary.
Lito pedoBuHy noTiMm BBOAUNM B peakuito 3 xipanbHoto 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamifo)-3-MeTOKCMOEH30MHO
KMCMOTO Y MPUCYTHOCTI KapboHaTy Lesito B AMMeTundopMaMifi NpoTAroM Houi 3 ogepKaHHAM, nicns
OounLLEHHSA B X0 chriew-xpomaTtorpadii (rekcar/etunauertart, Big 80/20 go 20/80), xipansHoro 3-oKco-
2,4,7,10,13,16,19-renTaokcaikosin 4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcubeHsoaty 'y Burnsgi 6inoi
TBEepaoi peyosuHu. MS (ES*) m/z pospaxoBaHuin ana CasHsaCloF2N3O12: [(M+H)*]: 924, dakTuyHO:
924.

Mpuknag 36

1-mMNEr-Kap6oHinokcumeTtunoeu edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpT1opceHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT
kncnotu (MINEN, cepegHs M.W. ~750)
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Cl

CepegHs M.W.: ~1431

3a aHanorieto i3 cnocobom, onucaHum B lMpuknaai 3, xnopmeTtunxnopdgopmiat (594 mr; 410 mkn;
4,43 mMMoOnb) BBOAUNW B peakuilo 3 noni(etuneHrnikons) moHomeTunosum edipom (MIME) (Aldrich;
cepegHs MW. ~750, 10,03 r; 13,4 mmonb) i nipugmHom (1,32 r; 1,35 mn; 16,7 mmonb) B
meTunenxnopugi (6 mn) npu -78°C npotarom 3 r 3 ogepxaHHAM 1-xnopmeTtun-mlENr-kapboHaty 3
nipuanHom rigpoxnopugom (1:1). MNoTtim ogepxanuii 1-xnopmeTtun-mrEr-kapbonart (4,67 r; 4,87
MMonb) B aumeTtundopmamigi (18 mn) BBognnm B peakuito 3 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTuANiponiamH-2-kapbokcamigo)-3-
MeTokcmbeH3omnHo kucnototo (300 wmr; 0,487 mmone) i kapboHaTtom uesito (1,92 r; 5,89 mmonb) B
anvetundopmamigi (7 Mn) NpoTAroM HoYi, 3 ofepXkaHHAM, MiCNA O4YWLLEHHS 3a OOMOMOrow
BUCOKOeDEeKTUBHOI PiAMHHOI XxpomaTorpadii (aueToHiTpun y Bogi Big 10% go 100%), xipanbHoro 1-
MIEl-kap6oHinokcumeTunosoro  edipy  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-cpropdeHin)-4-(4-xnop-2-
dpropdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponiamH-2-kapboHin]-amiHo}-3-MeTOKCMBEeH30MHOT
kncnotn (MIEl, cepegHa M.W. ~750), y Burnagi BockonogibHoi TBepaoi pedoBuHu (586,3 mr; Buxia
84,5%).

Mpuknag 37

1-mlNEl-kapboHinokcmeTnnosun edip  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOT
kncnotu (MINET, cepegHa M.W. ~2000)

s 1§
JQA R
FO:Z,TI H

Cl

Cl

CepegHa M.W.: ~2695

3a aHanorieto i3 cnocobom, onucanum B MNpuknagi 3, xnopetunxnopdopmiaTt (Oakwood, 1,46 T;
1,1 mn; 10,2 Mmonb) BBOAMMM B peakLito 3 noni(eTUneHrnikons) MoHoMmeTtunosum edipom (MIMENN)
(Aldrich; cepegHa M.W. ~2000, 18,84 r; 9,42 mmons) i nipuanHom (939 wmr; 0,96 mn; 11,9 mmons) B
mMeTunenxnopugi (6 mn) npu -78°C npotdarom 3 1 3 ogepxaHHaMm 1-xnopetun-mlEr-kapboHaty 3
nipugnHom rigpoxnopugom (1:1). TNotim opepxanun 1-xnopetun-mlEr-kapbonar (4,67 r; 4,87
MMOIb) B AumeTtundopmMamigi (25 mn) BBogunu B peakuito 3 xipanbHow 4-((2R,3S,4R,5S)-3-(3-xnop-
2-cbTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-5-HeoneHTMNniponiguH-2-kapbokcamigo)-3-
MeToKCubeH30MHot kucnoTtoto (300 wmr; 0,487 Mmonb), sSIKy MOXHa OfepXaTu, Hanpuknazg, cnocobom,
poskputum B W0O2011/098398, i kapboHatom uesito (1,97 r; 6,04 mmonb) B anmeTtundopmamigi (6
M) NPOTArOM HOYi 3 OfepXKaHHAM, MICMs OYMLLEHHSA 3a JOMOMOroK BUCOKOEMEKTUBHOI PiAMHHOT
xpomaTtorpadii (aueToHiTpun y Bogi Big 10% po 100%), 1-mMNEM-kap6oHinokcneTunosoro edipy 4-
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{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponianH-2-kap6oHin]-amiHo}-3-meTokcubersonHoi kncnotu (MIMNEN, cepegHs M.W. ~2000) y Burnsagi
6inoi TBepaoi peyosuHu (171,6 mr; Buxig 13%).

Mpuknag 37a

1-mMNEr-Kap6oHinokcnetnnosuin edgip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOI
kncnotn (MINEl, cepegHa M.\W. ~2200)

oI |1
@A R I
Fozl?ll H

Cl

Cl

CepeaHst M\W.: ~2900

a) 1-Xnopetun-2-meTtokcnetunkapboHat-mINEl (cepegHs M.W. ~2300)

MeTtokcu-noni(etunenrnikone) (ID Biochem, cepegHsa M.w. ~2200, BM3HayYeHW 3a AOMOMOrOH
MALDI-TOF MS, 2,5 kr ~1,14 monb) i kapboHat niTito (185 r; 2,5 Monb) 3aBaHTaXyBanu B CKNAHUM
peakTop Ha 50 n i pogasanu amxnopmeTtaH (39,8 kr; 30,0 n). Lo cymiw nepemiwysanu npotsarom 1T, i
notim gopgasanu 1-xnopetunxnopdopmiat (1,07 kr; 819 mn; 7,5 Monb) yepes KpanfvHHY BOPOHKY.
Mpwn iHTEHCMBHOMY NepemillyBaHHi JofaBanu KaTaniTUyHy KinbkicTb nipyaunHy (4,94 r; 5,05 mn; 62,5
MMOIb), NPK LbOMY crocTepirany BuaineHHs rasy. Lito cymiw nepemiwysanu npu 25°C B aTmocdepi
asoty npotdarom 21 r. AHani3 3a gonomoroto HPLC-CAD nokasaB, wWo 3anvwunocs npuonmaHo 3%
MIMEI-OH. PeakuiiHy cymilw ¢inbTpyBanu Ana BuaaneHHs Hepo3YMHHOI coni, i NOTiM pigky casy
HauucTo binbTpyBanu yepes inbTp 3 giametpoMm nop 0,4. PiguHy KOHUEHTpyBanu Ans BUOaneHHs
OVXINOPMETaHy LUNSAIXOM BaKyyMHOT MEPErOHKN i MIHANN PO3YMHHMK Ha H-renTaH. OgepaHy Kaluky B
H-renTaHi oxonogxysanu o 0°C i BuctowoBanu 1 1, nicnsg 4oro pinbTpyBanu NPOAYKT Yy BUrnagi
Oinoro nopowky. TBepgy PpeYoBMHY MPOMUBaNM H-rentaHom, noTiM Bucywysanu npu 35°C vy
BaKyyMHi/ CywunbHiA wadi 3 npoayBaHHAM a3oToMm, 3 ogepxaHHam 2340 r (90%) 1-xnopetuwn-2-
meTokcmeTunkapboHaT-MINEl (cepeaHa M.W. ~2300).

b) 1-mlMEl-kap6oHinokcmetnnosui edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEeH30MHOT
kucnotu (MMNEN, cepegHs M.W. ~2200)

Y konby Ha 12 n 3aBaHTaxysanu xipanbHy 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-
2-pTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamMifo)-3-MeTOKCUOEH30MHY ~ KMCMNOTY Y
Burnagi uesieoi coni (400 r; 533 mmonb), 1-xnopetun-2-meTokcueTunkapboHaT-MIMNEN (cepenHs
M.W. ~2300) (1,51 kr; ~657 mmonb) i kapboHaT uesito (43,4 r; 133 mmornb, eks.: 0,25), a notiv DMSO
(4,00 n). Lo cymiw nepemiwysanu i Harpisanu go 50°C npotdarom 4 r. Temnepatypy gosoavnu o
30°C i peakuinHy cymilw nepemiwysanu npoTsarom 6 ai6. BHocunu gooatkoBy KinbkicTe 1-xnopetunn-2-
meTokcmeTunkapboHaty-mMINEr (cepegHs MW. ~2300) (112 r; ~49 wmmonb) i UK Cymiw 3HOBY
HarpiBann go 50°C npotarom 2 gi6. Ananis 3a gonomoroio BEPX nokasaB KOHBepCi0 MpubrmMsHo
98%. PeakuiiHy cymiw oxonogxyeanu go 20°C, notim BnuBanu B NiAroTOBNEHUA PO3YMH, LLIO MICTUTb
Boay (8,00 n) i xnopoBoaHeBy kucnoty (26,7 mn, 320 mmonb). OgepXaHuin po3dnMH NepemillyBanm
NPOTAroM AeKifbKOX XBWUMWH, a noTiM pH gosogwnu go ~6,5 gogasaHHAM Cs2COs. Llen posumH
nepemiwyeanu o Tux nip, noku aHania (HPLC-CAD) He noka3aB MOBHWM rigponi3 Hagnuwky 1-
xnopeTtun-2-metokcnetunkapboHat-mMNEF oo metokcu-noni(etunexrnikonto).  Len  po3yuH
ekcTparysanu guxnopmetaHom (10,6 kr; 8,00 n). AuxnopmeTtaHoBy dpakLito npommsanu sogoto (8,00
kr; 8,00 n) yotupu (4) pasu, a NOTIM CONbOBUM po34MHOM. OpraHivyHy dasy KOHLEeHTpyBanu y BakyyMmi
3 opepxaHHAM 1,885 kr HeoumLLieHOT NacToNoAibHOI TBEPAOI PEHOBUHW, sika MICTUa CyMmill NPOAYKTY
i M[EM-OH. Uen 3annwok posunHanu B izonponinauetarti (26,1 kr; 30,0 n) i noTim npomusanu 50%
conboBumM posudnHom (1,13 n, ogepxkysanu 3 200 r NaCl B 1,13 n Bogu). Lito cymiw BuctoroBanu 1, i
NOoTiIM HWKHIO BOAHY (hasy Bigkmpganu. 3anuweHy isonponinauetaTHy OpraHiyHy ¢asdy HayucTo

30



10

15

20

25

30

UA 113541 C2

dinbTpyBanu yepes Aiatomit. Lleih po3umH KOHUEHTpyBanu BakyyMHOK MEPEroHKOK 3 OAEpXKaHHAM
TBEPOOro 3anuLlky, SIKMA MOBTOPHO PpOo3uMHAnM B idonponinauetati (4,0 n). Konu opgepxysanu
Nnpo30puiA Po34mH, noro oxonomxkysanu go 10°C i noTim NoBinbHO godaBanu H-rentaH (8,0 1) npwu
iHTEHCMBHOMY nepemilyBaHHi. [icna gogaeaHHA npubnuaHo nepwux 1,0 N NpoAYKT NoOYMHAB ocigaTu
y Burnagi gpibHogucnepcHoi 6inoi kawku. [ogaBanu 3anulieHy KinbKiCTb H-FenTaHy i ogepXaHy
cycneHsito nepemiwysanu npu 6-10°C npotarom 0,5 r. B pesynbtati dinbTpauii ogepxxyBanu 6inuvn
MOPOLLOK, SIKMA BUCYLLYBanu y BaKyyMHil cywwunbHin wadi npu 35°C 3 npoayBaHHAM a30TOM.
3asHaueHy B 3aronoBky crnonyky, 1-mlMNElM-kap6oHinokcuetnnosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-
2-cpTopdheHin)-4-(4-xnop-2-dpTopdeHin)-4-LuiaHo-5-(2,2-aumeTunnponin)-niponignH-2-kapboHin]-
amiHo}-3-meTokcmbeH3zonHoi kucnotu (MIEN, cepegHa M.W. ~2200), cepegHa M.W.: ~2900,
opepxyBanu 3 Buxogom 1128 r (73%), uncrotoro 99,5% (LC-CAD).

Mpuknag 38

1-mMNEr-Kap6oHinokcumeTtunosui edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpT1opeHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT

kncnotu (MIEl, cepegHa M.w. ~2000)

| Q o
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Cl

CepeaHst MW .: ~2674

3a aHanorieto i3 cnocobom, onvcaHum B [Mpuknagi 3, xnopmetunxnopdopmiat (Oakwood)
BBOAMMY B peakuito 3 noni(etuneHrnikonb)MoHoMmeTunosum edipom (MIEDN) (Aldrich; cepegHa M.W.
~2000) i nipuanHom B MeTuneHxnopugi npu -78°C npotarom 3 r 3 ogepxxaHHAM 1-xnopmetun-mrEr.
OpepxaHun 1-xnopmeTtun-MIE-kapboHat notiM BBOAUNKN B peakLito 3 xipanbHoto 4-((2R,3S,4R,5S)-
3-(3-xnop-2-propdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTUNNiponiguH-2-kapbokcamigo)-
3-MeTOKCUBEH30MHOI KUCMOTO | kapboHaTom Uesilo B AuMeTundopmamigi npoTarom Houi 3
ofepXaHHAM, MiCns OYMLLEHHA 3a [JOMOMOrol BMCOKOEMEKTUBHOI PiAMHHOI  XpomaTorpadil
(aueToHiTpun y Bogi Big 10% go 100%), xipanbHoro 1-mIEl-kapBoHinokcnumeTunoBoro eqipy 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-meTokcubeHsonHoi kucnotn (MINEN, cepegHs M.W. ~2000) y surnsgi
Binoi TBEpOoi peyYoBUHM.

Mpuknag 39

3-Okco-2,4,7,10,13-neHTaokcateTpageuunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopheHin)-4-(4-xnop-
2-cpTopdpeHin) 4 LiaHo-5- HeoneHTmnnlponl,u,MH -2-kapbokcamigo)-3-meTokcmbeH3oaT

0" Yo /\/O\/\ ﬁ

Cl
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M.W. 968,88 CasHs7Cl2F2N3013

3a aHanorieto i3 cnocobom, onucaHum B lNpuknagi 3, xnopmetunxnopdgopmiat (Aldrich) BBoannm
B peakuito 3 2,5,8,11,14,17-rekcaokcaHoHagekaH-19-orom (TCI) i nipuanHom B MeTuneHxnopuai npu -
78°C npoTtsirom 3 r 3 ogepXaHHAM xropmeTun-2,5,8,11,14,17-rekcaokcaHoHagekaH-19-inkapboHary.
Llto pevoBuHy noTim BBOAMIN B peakuito 3 xipanbHow 4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-
(4-xnop-2-pTopdheHin)-4-uiaHo-5-HeoneHTUNNIPoNianH-2-kapbokcamigo)-3-MeTOKCMOEH30MHO
KMCINOTO Y NPUCYTHOCTI KapboHaTy uesito B guMmeTundopMamiai NpoTAarom Houi 3 ogep)KaHHSM, nicns
OuMLLEHHS B X04i dorew-xpomaTtorpadii (rekcar/etunauetart, Big 80/20 go 20/80), xipanbHoro 3-okco-
2,4,7,10,13-neHTaokcatetpageunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamiao)-3-meTokcmbeHsoaty y Burnsgi  6inoi
TBEepaoi peyosnHu. MS (ES*) m/z pospaxoBaHun ana CasHssCl2F2N3O13: [(M+H)*]: 968, dakTuyHo:
968.

Mpwuknag 40

27-Okco-2,5,8,11,14,17,20,23,26,28-nekaokcatpuakoHtan-29-in - 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTOpheHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-5-HeoneHTUNNiponignH-2-kapbokcamigo)-3-
MeToKcMbeHsoaT

o H

M.W,1071,02 Cs1He7Cl2F2N3O15

3a aHanorieto i3 cnocobom, onucanunm B lNMpuknagi 3, 1-xnopetunxnopdopmiat (Aldrich) BBognnu
B peakLito 3 OKTaeTuneHrnikonb-moHomeTunosum edipom (TCI) i nippanHom B MeTUNEHXNOpMAi Npu -
78°C npotarom 3 r 3 ogepxaHHam 1-xnopetun-2,5,8,11,14,17,20,23-0KkTaokcaneHTako3aH-25-
inkapboHaTty. Llto pevoBMHy noTiM BBOOUIM B peakuito 3 xipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTuANiponianH-2-kapbokcamigo)-3-
METOKCMOEH30MHOK KUCMOTOK Yy NPUCYTHOCTI kapOoHaTy Lesito B gumeTundopmamigi NpoTarom Houi
3 ofepXKaHHsAM, NiCNs ouuLeHHs B xodi dprnew-xpomaTorpadii (rekcaH/etunauetat, Big 80/20 go
20/80), 27-okco-2,5,8,11,14,17,20,23,26,28-gekaokcaTpmakoHTaH-29-in-4-((2R,3S,4R,5S)-3-(3-xnop-
2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTuANiponianH-2-kapbokcamigo)-3-
MeTokcmbeH3oaTy y Burnsagi 6inoi TBepgoi pevoBuHu. MS (ES*) m/z pospaxoBaHuin Ans
Cs1HesCl2F2N3Oa1s: [(M+H)*]: 1071, cbaktnuHo: 1070.

Mpuknapg 41

24-Okco-2,5,8,11,14,17,20,23,25-HOHaokcarentako3aH-26-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-
MeToKcMbeHsoaT

Cl H

M.W. 1071,02 Cs1He7Cl2F2N3O1s

3a aHanorieto i3 cnocobom, onucanum B lMpuknagi 3, 1-xnopetunxnopdopmiat (Aldrich) BBognnu
B peakLito 3 rentaeTuneHrnikonb-moHomeTunosum ecipom (TCl) i nipuamHomMm B MeTuneHxnopuai npu
-78°C npotarom 3 r 3 oaepXaHHaAMm 1-xnopetun-2,5,8,11,14,17,20,23-0KTaokcaneHTako3aH-25-
inkapboHaTy. Lilo peyoBuHy MOTiM BBOOUNKU B peakuito 3 xipanbHow 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-HeoneHTUANiponianH-2-kapbokcamigo)-3-
METOKCMOEH30MHO KMCMOTOK Yy NPUCYTHOCTI kapboHaTy uesilo B gumeTundopmMamigi npoTarom Houi
3 ofepXaHHsAM, MiCNsi ouuLEeHHs B xodi dhrnew-xpomaTorpadii (rekcaH/etunauetat, Big 80/20 go
20/80), 24-okco-2,5,8,11,14,17,20,23,25-HoHaokcarenTako3aH-26-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTunNiponignH-2-kapbokcamigo)-3-
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MeTokcmbeHsoaTy y Burngaai 6inoi TBepgoi pevoBuHu. MS (ES*) m/z pospaxoBaHuin Ans
Cs1HesCl2F2N301s: [(M+H)*]: 1026, dbakTnyHo: 1026.

Mpuknapg 42

1-MIMNETl-kapboHrinokcmeTunamig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOI
kmucnotn (MMEN- NHz, cepeaHa M.W. ~550)

’:QXOJ\OJ\H/\/PC)”FO/

O

N

Cl
CepegHs M\W.: ~1240
3a aHanorieto i3 cnocobom, onucaHum B [Mpuknagi 3, 1-xnopetunxnopdgopmiat (Oakwood)
BBOOWUNM B peakLito 3 Noni(eTUNeHrnikonb)MoHoaMiHO-MOHOMeTunosmM edpipom (MIMNEN- NH2, cepeaHs
M.W. ~550, Laysan Bio Inc) i nipuguHom B meTunexxnopugi npu -78°C npoTtaroMm 3 r 3 ogepXaHHAM
1-xnopetun-mrEr-NHz-kapbamaty 3 nipyguHom rigpoxnopugom (1:1). Lito pe4oBrHy noTiMm BBOAMIM
B peakuito 3 xipanbHoto 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-
5-HeoneHTUNMiponignH-2-kapbokcamigo)-3-MeTOKCMOEH30MHO KUCINOTOK Yy MPUCYTHOCTI KapOoHaTy
uesito B aumMeTtundopmMamigi npoTAroM HOMi 3 OAep)KaHHAM, MiCNa OYMLLEHHA 3a [ONOMOroro
BMCOKOeheKTUBHOI piaMHHOI XxpomaTtorpadii (aueToHiTpun/soga), 1-mMNEM-kapboHinokcmetnnamigy 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-meTokcubeHsonHoi kucrnotun (MINEN, cepegHa M.W. ~550) y Burnsagi
CBITIIO-KOPUYHEBOI TBEPAOI PEHOBUHN.
Mpuknag 43
1-mMNEl-kapboHinokcmeTun amig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUBEeH30MHOT
kucnotun (MMNEN- NHz, cepeana M.W. ~1000)
l 0]
O

@OAOLHWO -

Cl

CepepHst M\W.: ~1687

3a aHanorieto i3 cnocobom, onucanum B [Mpuknagi 3, 1-xnopetunxnopdgopmiat (Oakwood)
BBOOWUNM B peakLilo 3 Noni(eTuneHrnikonb)MoHoaMiHO-MOHOMeTunosmM edpipom (MIMNEN- NH2, cepeaHs
M.W. ~1000, Laysan Bio Inc.) i nipuamHom B meTuneHxnopuai npu -78°C npotarom 3 r 3 ogepKaHHAM
1-xnopetun-mrNEr-NHz-kapbamatom 3 nipugnHom rigpoxnopugom (1:1). Lilo pevoBrHy notim BBOANNK
B peakuito 3 xipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-ptopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-
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5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-MeToKCMBEH30MHO KUCMOTOK Y MPUCYTHOCTI kKapboHaTy
uesito B aumetundopmamigi NpoTAroM HOYi 3 OAEpXXaHHAM, MiCrs OYMLLEHHA 3a [OMOMOro
BMCOKOE(OEKTMBHOI piaNHHOI XxpomaTorpadii (aueToHiTpun/Boga), 1-MINEM-kapboHinokcunetnnamiay 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponianH-2-kapboHin]-amiHo}-3-MeTokcnbeH3onHoi kucnotn (MIMEM-NH2, cepegHs M.W. ~1000) y
BUMNAAI CBITNO-KOPMYHEBOT TBEPAOT PEHOBUHN.

Mpuknapg 44

1-mMNEl-Kap6oHinokcnetnnamia 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
kucnotun (MMNEN- NHz, cepeana M.W. ~2000)

S
IijJ%J“Jw”\*”“ﬂm/

ca F o://,

Cl

CepeaHst M\W.: ~2687

3a aHanorieto i3 cnocobom, onucaHum B [lpuknagi 3, 1-xnopetunxnopdopmiat (Oakwood)
BBOOWUNM B peakLito 3 Noni(eTUNeHrnikonb)MoHoaMiHO-MOHOMeTunosuM edpipom (MIMNEN- NH2, cepeaHs
M.W. ~2000, Laysan Bio Inc.) i nipugmHom B meTuneHxnopugi npu -78°C npoTtarom 3 r 3 ogepXaHHAM
1-xnopetun-mINEr-NHz-kap6amaty 3 nipugnHom rigpoxnopugom (1:1). Lito pevoBrHy notim BBOAUNU
B peakuito 3 xipanbHoto 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-
5-HeoneHTUNNiponianH-2-kapbokcamigo)-3-MeTOKCMOEH30MHOK KUCMOTOK Y MPUCYTHOCTI KapboHaTy
uesito B aumetundopmamigi npoTAroMm HoYi 3 OAepXXaHHAM, MiCrs O4YMLEHHSA 3a [ONOMOro
BUCOKOeDEKTUBHOI piaMHHOI XpomaTtorpadii (aueToHitpun/soga), 1-mMNEM-kapboHinokcmetnnamigy 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-meTokcubeHsonHoi kucnotn (MMEM-NH2, cepegHs M.W. ~2000) y
BUrNsai 6inoi TBepaoi pevoBUHM.

Mpuknag 45

1-mMNEl-Kap6oHinokcumeTtunamia 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUMBEeH30MHOT
kucnotun (MMNEN- NHz, cepeana M.W. ~2000)

| 0 0
0 |

jijjhf“)wf\*“wﬂm/
N

c F o://'

Cl

CepegHa M\W.: ~2673
3a aHanorieto i3 cnocobom, onvcaHum B [Mpuknagi 3, xnopmetunxnopdopmiat (Oakwood)
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BBOOMNN B peakuilo 3 noni(eTUneHrnikons)MoHoamMiHo-moHoMeTunosum edipom (MMNEM-NHz, cepegHs
M.W. ~2000, Laysan Bio Inc.) i nipuguHom B meTunenxnopugi npu -78°C npoTarom 3 r 3 ogepKaHHAM
1-xnopmetun-mINEr-NHz-kapbamaty 3 nipyamHom rigpoxnopugom (1:1). Lito pe4oBrHy noTim BBOAMIM
B peakuito 3 xipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-
5-HeoneHTUNMiponignH-2-kapbokcamigo)-3-MeTOKCUOEH30MHOK KUCIIOTOK Yy MPUCYTHOCTI KapGoHaTy
uesito B aumMeTtundopmMamigi npoTAroM HOMi 3 OAep)KaHHAM, MiCNa OYMLEHHS 3a JONOMOror
BMCOKOE(EKTMBHOI  pPiOUHHOI  Xxpomartorpaddii  (aueToHiTpun/Boga),  xipanbHoro  1-MmIMEl-
kapOoHinokcumeTunamigy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dhTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-
uiaHo-5-(2,2-gumeTtumnnponin)-niponignH-2-kapboHin]-amiHo}-3-meTokcmbeH3onHoi  kucnotn  (MIET-
NHz, cepegHa M.W. ~2000) y surnagi 6inoi Tsepaoi pe4oBUHN.

Mpuknag 46

1-mlMNEr-Kap6oHinokcumetunamig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
kucnotun (MINEN- NHz, cepeana M.W. ~1000)

n O

Cl

CepeaHst M\W.: ~1673

3a aHanorieto i3 cnocobom, onncaHmm B lMNMpuknagi 3, xnopmetunxnopdopmiat (Oakwood (160 wmr;
110 mkn; 1,24 mMMonb)) BBOOUNU B peakuito 3 norni(eTUneHrnikons)MoHoaMiHO-MOHOMETUNIOBUM
edipom (MMEM-NHz, cepegHa M.W. ~1000, Laysan Bio Inc.) (999,8 mr; 1,00 mmons) i nipuanHom (53,8
mr; 0,055 wmn; 0,68 mmonb) y npucyTHocTi MonekynspHoro cuta (~1,74 r; BuUcyweHoro npwu
MiKPOXBMITbOBOMY OMNPOMiHIOBaHHi, 8-12 mew) B meTuneHxnopuai npu -78°C npotdarom 3 r 3
opepxaHHAM 1-xnopmeTtun-mrEr-NHz-kapbamaty 3 nipuguHom rigpoxnopmaom (1:1). Liio pevoBuHy
notiMm BBOAWNM B peakuito 3 XxipanbHot 4-((2R,3S,4R,5S)-3-(3-xnop-2-cpropdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamigo)-3-meTokcMbeH30MHO  kucnotow (124
mr, 0,201 mmonb) | kapboHaTom uesito (467,3 wmr; 1,43 mmonb) B gumeTundopmMamigi (8 mn) npotarom
HOYi 3 odepKaHHAM, MICNS OYULLEHHS 3a AOMOMOrol BUCOKOeMEeKTUBHOI pianHHOI XxpomaTtorpadil
(aueToHiTpun/Boga), xipanbHoro 1-mINEl-kap6orinokcumetunamigy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-
3-meTokcmnbeHnaonHoi knucnotu (MIMEN- NHz, cepegHa MW. ~1000) y Burnagi 6inoi TBepaoi pevoBrHM
(258 mr; 76% Buxin).

Mpuknag 47

1-mMNEl-Kap6oHinokcumeTunamia 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopheHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCMBEeH30MHOT
kncnotu (MMNEN- NH2, cepeaHa M.W. ~550)
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Cl

CepepHss M\W.: ~1223

3a aHanorieto i3 cnocobom, onucaHum B NMpuknaai 46, xnopmetunxnopdopmiat (Oakwood, 167
mr; 0,11 mn; 1,29 MMonb) BBOAMMM B peakuitlo 3 noni(eTUneHrnikoss)MOHOaMiHO-MOHOMETUIIOBUM
ecipom (MMNEM-NH2, cepegHa M.W. ~550, Laysan Bio Inc.) (576,4 mr; 1,05 mmonb) i nipnamHom (117
mr; 0,12 mn; 1,48 mmonb) y npucyTHOCTI MonekynsipHoro cuta (~0,5 I; BUCYLLIEHOro MiKpOXBUITbOBUM
ONpOMiHIOBaHHAM, 8-12 mew) B meTunenxnopugi npu -78°C npotarom 3 © 3 opepXaHHAM 1-
xnopmeTtun-mrEr-NHz-kapbamarty 3 nipuguHom rigpoxnopugom (1:1). Lito pe4oBrHy noTtim BBOOUNM B
peakuito 3 xipanbHo 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpT1opheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-
HeoneHTUnNiponiguH-2-kapbokcamigo)-3-meTokcnbeHsonHow kucnototo (130,4 mr; 0,212 mmonb) i
kapboHaTom uesito (479 mr; 1,47 mmonb) B AumeTundopmamigi (8 M) npoTarom Houi 3 ogepKaHHAM,
nicrns OYULLEHHS 3a OOMOMOroK BUCOKOedEKTUBHOI piauHHOI xpomatorpadii (aueToHiTpun/soga),
xipaneHoro 1-mIMNEl-kap6oHinokcumetnnamigy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-
2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTmnnponin)-niponignH-2-kap6oHin]-amiHo}-3-Me TOKCUBEH30MHOI
kncnotn (MIMNEM-NH2, cepegHa M.W. ~550) y Burnagi 6inoi tBepgoi peyoBuHn (173,2 mr; Buxig
67,0%).

Mpuknag 48

(S)-2-(((4-((2R,3S,4R,5S)-3-(3-Xnop-2-pTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-
HeoneHTMNNiponianH-2-kapbokcamigo)-3-mMeToKCMbeH30iNoKCK)MeTOoKCH )KapOoHinamiHo)nponaHoBa
KucroTa

XipaneHa

O
@]
F H
o 7N\
B — O 0 NH
; 5 S Y
NH

Cl

M.W. 761,61 C3zsH3sCl2F2N4Os

3a ananorieto i3 cnocobom, onucaHum B [puknagi 23 (S)-6eH3un-2-((xrnopmeTokcn)-
kapOoHinamiHo)nponaHoat ogepxyBann 3 (S)-6eH3un-2-amiHonponaHoaty (Chem-lmpex) i 1-
xnopmeTunxnopdopmiaty (Aldrich) y npucyTHocTi nipugnHy B metunexxnopugi. NoTim noro BBOAMIM
B peakuito 3 xipanbHow 4-((2R,3S,4R,5S)-3-(3-xnop-2-gTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-
5-HeoneHTUNMiponianH-2-kapbokcamigo)-3-MeTOKCMOEH30MHOK  KMCMOTO | kapboHaTom uesito B
anveTundopmamigi 3 OZlePXKaHHAM XipansHoro ((S)-1-(6eHaunokcu)-1-okconponaH-2-
inkap6amoinokcu) MeTun-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-cbTopeHin)-4-
LiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcmbeHsoaty y  Burnagi  6inoi  TBepgoi
PEYOBUHWN.

3a aHanorieto i3 cnocobom, onucaHum B MNpuknagi 24, po3dnH xipansHoro ((S)-1-(6eHsunokcu)-1-
oKkconponaH-2-inkapbamoinokcn)metun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIpONiaAnH-2-kapbokcamigo)-3-MeTokcubeH3oaty  y  eTunaueTari
06pobnsnu 3a gonomoroto 10% nanagito Ha Byrinmi NpyM TUCKy BOAHIO 1 aTM 3 ogepXaHHAM XipanbHoi
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(9)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-TopdeHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-
HeoneHTMNNiponianH-2-kapbokcamigo)-3-MmeTokecnbeH30inokem)-meTokem)kapboHinamiHo)nponaHoBoi
KncnoTtn y Burnaai 6inoi tBepgoi peyvoBnHu. MS (ES*) m/z pospaxoBaHunm anst CzsHzsCl2F2N4QOs:
[(M+H)*]: 761, dbakTu4dHO: 761.

Mpuknag 49

2-{2-[2-(2-POCHOHOOKCNETOKCH )-€TOKCU]-E€TOKCU}-€TOKCUKAPOOHINIOKCMMETUNOBUNA edip
anbensnn-4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpropdeHin)-3-(3-xnop-2-gpTopdeHin)-4-uiaHo-5-(2,2-
AMMeTUnnponin)-niponianH-2-kapoboHin]-amiHo}-3-MeTOKCMBEH30MHOT KUCITOTH

XipanbHWiA
=

cl
. H

M.W. 1126,98 CssHeoCl2F2N3014P

3a aHanorieto i3 cnocobom, onucaHum B [lpuknagi 3, xnopmetunxnopdopmiat (Oakwood)
BBOOMNW B peakuito 3 aubeHsun-2-(2-(2-(2-rigpokcneTokcm)etokecn)eTokemn)etundgocdatom (Mpuknag
54) i nipugmHom B MeTuneHxnopugi npu -78°C npotarom 3 T 3 ogepXaHHAM BignoBigHOro
xnopmMmeTunkapboHaty 3 nipuguHom rigpoxnopuagom (1:1). Liio pe4yoBMHY NoTiM BBOAMMN B peakuitio 3
XipanbHo 4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-
HeoNeHTMNNIPoNiAnH-2-kapbokcamifgo)-3-MeTOKCMOEH30MHOK KUCIOTOK Yy MPUCYTHOCTI  KapOoHaTty
uesito B AuMeTundgopmamigi npoTAroM HOui 3 OAepXKaHHsAM, MIiCns OYUWEHHs B XoAdi dnel-
xpomarorpadii, XipanbHoro 2-{2-[2-(2-d0CHOHOOKCHMETOKCH )-ETOKCM]-ETOKCH}-
eTokcuKkapOoHinokcnumeTunosoro edipy anbenann-4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dTopdeHin)-3-(3-
xnop-2-dpropdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponigmH-2-kapboHin]-amiHo}-3-
MeTOKCMBeH30MHoiI kncnotu. MS (ES*) m/z pospaxoBaHun ans CssHeiCl2F2N3O14P: [(M+H)*]: 1126,
dakTnyHo: 1126.

Mpuknag 50

2-{2-[2-(2-PoCchOHOOKCMETOKCH )-ETOKCU]-ETOKC U }-ETOKCUKAaPBOHINOKCUMETMITOBUI edip 4-
{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponiguH-2-kapOoHin]-amiHo}-3-MeTOKCUBEH30MHOT KNCIOTU

XipansHUA

@] OH
S o o b
/‘\.O O/\/ \/\O/\/ \/\O/CI):O

M.W. 946,73 Ca1H4sCl2F2N3014P

Po3uunH XipanbHoro 2-{2-[2-(2-b0CcHOHOOKCNETOKCH)-ETOKCHU]-ETOKCH}-
eTokcuKapOoHinokcnmeTunosoro eqipy anbenann-4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dgTopdeHin)-3-(3-
xnop-2-propdpeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponiguH- 2-kapOoHin]-amiHo}-3-
mMeTokcubeHsonHoi kucnotu (Mpuknag 49, 106,7 mr; 0,095 mmone) B eTnnauetari (10 mn) o6pobnsnm
3a gonomoroto 10% nanagito Ha Byrinni (58 mr) npu Tucky BogHw 1 atm nmpotdrom 1 r. PeakuiviHy
Ccymiw inbTpyBanu i ogepXaHunm pinbTpaT KOHUEHTpyBanu 3 odepaHHaM XipanbHoro 2-{2-[2-(2-
OCHOHOOKCUETOKCU )-€TOKCU]-€TOKCU}-eTOKCUKapOoHinokcumeTunosoro edipy 4-{[(2R,3S,4R,5S)-4-
(4-xnop-2-pTopheHin)-3-(3-xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTmunnponin)-niponiguH-2-
KapOoHin]-aMiHo}-3-MeTOKCUBEH30MHOT KuCcnoTu y BuUrnagi 6inoi TBepaoi pevoBuHM (75 wmr; Buxig
82%). MS (ES*) m/z pospaxosanuit Ans CaiHagCl2F2N3O14P: [(M+H)*]: 946, bakTnyHo: 946.

Mpuknapg 51
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DochOHOOKCUMETUNOBUIA edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dTOopheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUHEeH30MHOT
KMCMOTK; CNonyKka 3 TPMTOPOLITOBO KMCIIOTOH

, (@)

Cl

5 M.W. 840,51 Cs2H32Cl2F2N3OgP-C2F302H
Y rpywonogi6Hin konbi Ha 25 mn (an-tTpeT-6yTokcndocdopunokcm)mvetun-4-((2R,3S,4R,5S)-3-(3-
xnop-2-dpropdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTunNiponianH-2-kapbokcamigo)-3-
meTokcmbeHsoat (20 wmr; 23,8 mkmonb, [lMpuknag 2) ob'egHyBanu 3 auxnopmeTtaHom (1 mn) 3
ofepXaHHsIM 0e30apBHOrO PO34MHY, SIKMA OXONOOXKyBanuM Ha BOAHO-KpwbkaHin Gari. Yepes 5 xB
10 BHOCMNK TpudptoutoBy kucrnoty (744 wr; 0,5 mn; 6,53 mmonb) npotdrom 8 xB. PeakuinHy cymilu
KOHLUEHTpyBanu i BMUCyLLYBanu y BaKyyMi MPOTArOM HOYi 3 ogepXkaHHAM (POCHOHOOKCMMETUIIOBOIO
edipy 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIn)-NiponignH-2-kapboHin]-amiHo}-3-MeTOKCMBEH30MHOI  KUCIOTK,  TpudTOopaueTaTHOI
coni, y surnsai 6pyaHo-6inoi tBepaoi pevosuHu (19,5 mr; 97%).
15 Mpuknag 52
1-(((3aR,5R,6S,6aR)-5-((R)-2,2-OumeTtunn-1,3-giokconan-4-in)-2,2-gumetunteTparigpodypo[3,2-
d][1,3]aiokcon-6-inokcn)kapboHinokcn)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponianH-2-kapbokcamifo)-3-meTokcmbeH3oaT

Cl

20 M.W. 946,82 CasHs1Cl2F2N3O12
[o po3uuHy giaueTtoH-D-rntoko3un (1,56 r; 6 mmonb) i nipuaudy (1,09 r; 1,12 mn; 13,8 mmonb) B
MeTuneHxnopuai (6 mn) npu -78°C noBinbHO AofaBanu po3yuH 1-xnopetunxnopdopmiaty (970 wmr;
732 mkn; 6,78 mmonb) B MeTuneHxnopugi (4 mn). icna 3akiH4eHHA BHECEHHSI peakuiiHy Cymill
nepemiwysanu npu -78°C npotarom 1,5 r. [NoTim oxonomxytody 6aHio npubupanu i peakuinHy cymiLl
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HarpiBanu Jo KiMHaTHOI TemnepaTtypu. PeakuinHy cymill KOHUEHTpyBanu y BakyyMi i po3Boaunu B
gieTunosomy edipi. OpepxaHun ocag inbTpyBanu i TBepAy PeYvYOBUHY peTenbHO npoMuBanu
gieTunosmm ecpipom. PinbTpaTt i 3MuBaKYi po3unHM 00'eQHYBanNM i KOHLEHTPYBanM 3 OAEPXKaHHAM
2,135 r 1-xnopetun-(3as,5S,6R,6aS)-5-((S)-2,2-aumeTunn-1,3-giokconax-4-in)-2,2-
anveTtunteTtparigpodypo[3,2-d][1,3]aiokcon-6-inkapboHaTy y BWUIMsAi NPO30pOro  CBITNO-XOBTOMO
ryctoro Macna, sike 6esanocepeHb0 BUKOPUCTOBYBanM 6€3 40AaTKOBOrO OYMLLEHHS.

HOo  posunHy  4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-
HeoneHTUNNiponignH-2-kapookcamMigo)-3-MeTOKCMOEH30MHOT  KUCMOTM (OAEepXKaHoi, SKK OMMcaHo B
US20100152190A1, 100 mr; 162 mkmonb) B cyxomy anmeTtundopmamigi (4 mn) gogasanu kapboHat
uesito (185 mr; 568 mkmons). Lo cymiw nepemiwysanu npotarom 10 XB nNpu KiMHaTHIN TemnepaTypi.
[o Bulle onucaHOi Cymilli AogaBany CBKONPUrOTOBaHWA po3yuuH 1-xnopetun-(3aS,5S,6R,6aS)-5-
((S)-2,2-gnmeTun-1,3-giokconaH-4-in)-2,2-aumetuntetparigpodypo[3,2-d][1,3]miokcon-6-inkapboHaTty
(178 wmr; 487 mkmonb) B 4 Mn cyxoro auvMmeTtundopmamigy i nepemiwysanu npu KiMHaTHIN
TemnepaTypi NpoTarom Houi. Cymiw po3basnanu eTunaueTaTtoM i npomMmBanu BoAow (2X) i CONbOBUM
po3umHoM. OpraHiyHMIiA Wap BuUcywyBanuM Hag 6e3BogHMM cynbdaToM HaTtpito, ginbTpyBanu i
KOHLIEHTpYBanu 3 oOepXXaHHSAM HEOYULLLEHOI PevYOoBUHU, AKY ouuwanu dnew-xpomatorpadieto ( 0-
50% eTunaueTaT B rekcaHi npotarom 25 xB) 3 oaepxaHHsaM 6pyaHo-6inoi TBepaoi pevoBuHu (127 wmr;
82% Buxig). LCMS (ES+) m/z po3paxoBanuii gns CasHsiCl2F2N3O12 [(M+H)+]: 946, dpaktnuHo: 946.

Mpuknag 53

1-[(2R,3R,4R,5S)-2-((R)-1,2-AvrigpokcneTtun)-4,5-gurigpokcuTeTparigpodypaH-3-
inokcukapbOHINOKCK]-eTMnoBmmn edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-
dpropdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponiamH-2-kapboHin]-amiHo}-3-Me TOKCMBEeH30MHOT
KNCIOTH

HQ OH

Cl

M.W. 866,69 Cao Haz Cl2 F2 N3 O12

Y kpyrnogoHHy konby Ha 15 mn 3aBaHTaxyeanu 1-(((3aR,5R,6S,6aR)-5-((R)-2,2-gumetnn-1,3-
giokconan-4-in)-2,2-gumetunteTparigpodypo[3,2-d][1,3]aiokcon-6-inokcun)kapboHinokecn)eTun-4-
((2R,3S,4R,5S)-3-(3-xnop-2-bTopdheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTuUnniponignH-2-
kapbokcamigo)-3-meTokcmbeHsoat (111 mr; 117 mkmonb). BHocunu cymiwl TpudTOpoLTOBOi KMCNOTK
(1,48 r; 1 mn; 13,0 mmonb) i Bogun (375 wmr; 375 mkn; 20,8 mmone). AHanis 3a gonomoroto LC-MS
nokasaB 3aBepLUEHHI peakLii nicna nepeMillyBaHHS Npu KiMHaTHIA Temnepatypi npotsrom 1 r.

PeakuinHy cymill KOHLEHTpyBanu y BakyyMi i 3anullOK po3Boaunu B eTunaueTarti. 3anuwiok
npoMuBany BOAOK (2x) i CONbOBMM pPO34nMHOM. ETvnaueTtaTtHun wap BigokpemnioBanu i BUCYLLyBanm
Hag 6e3BogHMM CynbdaTtoM HaTpito, NoTiMm dinbTpyBanu. PinbTpaT KOHLEHTPYBaNu 3 ogepXXaHHAM
HEOYMLLEHOT PEYOBUHU, SIKY oumLlanu dreww-xpomartorpadieto (24 nonepeaHb0 ynakoBaHa KOMOHKa 3
cunikarenem, entooBanu etTunagetTatom npotarom 20 xB) 3 ogepXkaHHAM 6inoi TBepAoi peyvoBuHM (24
mr, Buxig 23%). LC-MS (ES+) m/z pospaxoBaHun gns CaoHasCl2F2N3O12 [(M+H)+]: 866, dakTtnyHo:
866.

Mpuknag 54

1-(2-{2-[2-(2-AnbeH3nnokcnochopmnoKCUETOKCH)-e TOKCU]-€TOKCU}-€TOKCMKapOOHINoKeH)-
etunosunn edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIN)-niponignH-2-kapboHin]-amiHo}-3-MeTOKCMOEH30MHOI KUCNOTH
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M.W. 1140,99 Cse He2 Cl> F2 N3 O14 P

Y TpboxropnoBy konby Ha 100 mn 3 BXodom aproHy o tetpaetunenrnikono (5,41 r; 4,81 mm;
27,9 mmoneb) B 6e3BogHoMy TeTparigpodypani (30 mn) gogaBanu po3yuH TpeT-byTokemay kanito (750
Mmr; 6,69 mmone) B TeTparigpodypaHi (3 mn) npu KiMmHaTHIA TemnepaTypi. Lilo cymiw nepemiwysanu
npu KiMHaTHIN Temnepatypi npoTtdarom 20 xB. OxonomkyeBanu go -40°C. [Jo ogepxaHoi BuLle
XOMoAHOI CyMiwi JofdaBanu po3unH  TeTpabeHaunnipodocdarty (3000 wmr; 5,57 mmonb) B
TeTparigpodypaHi (20 mn) yepes wnpuy. PeakuiiHy cymilwl BUTpMMYyBanu npv nepeMilyBaHHi npu -
40°C npotarom 5 xB. AHani3 peakuiiHoi cymiwi 3a gonomoroto LC-MS nokasaB npuUCyTHICTb BENUKOI
KinbkocTi TeTpabeHaunnipodocdaTy, wo He npopearysas, i npotarom 30 XB MNOMIMWEHHA He
crnoctepiranoca. [o peakuinHoi cymiwi npu -40°C pgogaBanu iHWY CBiXY MNOPUil0  CyMmiLli
TeTpaeTUneHrnikonio i TpeT-byTokcnay kanito B TeTparigpodypaHi (Taka X KinbKiCTb, MOBTOPHOBaNM
onucaHy Buwe npouenypy). MMk TeTpabeHannnipodocdaTy 3HuKkaB 4epe3d 5 xB. PeakuivHy cymiw
racunu gopaBaHHAM ouToBOi kucrnotn (5 eks.) -40°C. PeakuiiHy cymil HarpiBanu Jo KiMHaTHOI
TemnepaTypu i KOHLEHTpyBanu y Bakyymi. 3anuvwiok po3soauny etunaveraTtom. 3anuwok npommsanu
BOAOK (2x) i conboBUM po34MHOM. ETunauetaTHui wap BucylwyBanu Hag 6e3BogHUM cynbdaTtom
HaTpito. TBepdi peyvyoBuHW dinNbTpyBanu i ogepxaHwn inbTpaT KOHUEHTpYyBanu 3 OAepXaHHAM
HeouuLLeHOl peyvyoBUHW, AKY ouuwanu Ha KonoHui ans dnew-xpomatorpadii (80 r nonepeaHbo
yrnakoBaHa KonoHka 3 cunikarenewm, entotoBann 0-10% meTaHonom B eTunaueTtarti) 3 of4epXaHHAM
1,14 r pnbeHaun-2-(2-(2-(2-rigpokcMeToKcn)eToKCcn)eToken) eTtundocdarty y BUMMsAi NpoO30poro
Macna (Buxig 50%). LC-MS (ES+) m/z po3paxoBaHun ans Cz2Hz10sP [(M+H)+]: 455, pbakTnyHo: 455.

[o posunHy ambeHsun-2-(2-(2-(2-rigpokcuetokcn)eTokcm)etoken)etundgocdaty (500 wr; 1,1
MMonb) i nipuguHy (200 mr; 205 mkn; 2,53 mmonb) B MeTunenxnopugi (6 mn) npu -78°C noBinbHO
popasanu 1-xnopetunxnopdopmiat (178 mr; 134 mkn; 1,24 mmonb) B MeTuneHxnopuai (2 mn). MNicns
3aKiHYEHHS1 BHECEeHHs peakuinHy cymiw nepemiwysanu npu -78°C npotarom 1,5 r. [loTim,
OoXOonompxyto4y 6aH Npubupanu i peakuiiHy cymill HarpiBanu oo kKimHaTHoOi Temnepatypu. AHanis tH-
AMP nokasas, WO peakuis 6yna 3aBeplleHa. PeakuiiHy Cymill KOHLEHTpyBanu y Bakyymi. 3anuiiok
possoaunu fietunosum ediipoMm. Teepai peyvyoBuHU B ehipHOMY pO3unHi dinbTpyBanu i peTenbHo
npoMuBanu pietunosum ediipom. dinbTpaTt i 3MuBatoudi po3unHM 06'€eqHYBanM i KOHUEHTpyBanu 3
ofepXaHHsAM 2-(2-{2-[2-(bic-6eH3unokcn-ocopmnnoKkcu)-eToKCU]-eTOKCU}-eTOKCHU )-eTUNOBOrO  edoipy
1-xnop-eTunoBoro edipy kapboHOBOI KACMOTU Y BUMMSIAI MPO30POro CBITNO-)XOBTOro rycToro macna.
HeouuwieHunn npogyKkT BUKOPUCTOBYBanun 6e3 o4aTKOBOIO OYULLEHHS.

Oo  posunHy  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-MeTOKCMOEH30MHOT  KUCMOTM (OAEpXaHoi, SK OMMcaHO B
US20100152190A1, 136 mr, 221 mkMorb) B cyxoMy anmeTtundopmamigi (10 mn) gogasanu kapboHat
uesito (359 wmr; 1,1 mmonb). Cymiw nepemiwyBanu nNpu KiMHaTHIn Temnepatypi npotsarom 10 xB. [o
OonucaHoi Buwle cymiwi pgopaBanu  2-(2-{2-[2-(6ic-0eH3nNoKCngoCchOpProKCH)-eTOKCH]-eTOKCH}-
€eToKcK)-eTunoBui edip 1-xnopetunoBun ecdip kapOOHOBOI KMCNOTW Yy BUMMSAA4I MYCTOro >XOBTOrO
Macna, ofepxaHwh Ha nonepefHin ctagii (617 mr, 1,1 MMOnb), po34YMHEHUW B 3 MM CYyXOro
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anveTundopmamigy, i nepemillysany npu KiMHaTHIN TemnepaTypi NpoTarom Hodi. Peakuis nponwna
MOBHICTIO, SIK MokasaB aHania LC-MS. PeakuinHy cymiw BnvBanu y Bogy. [loTim ii ekcTparyBanu
eTunauetatoM (2x). ETunauertatHi wapu ob6'egHyBanu, NPOMMBANIM BOAOK i CONMbOBMM PO3YMHOM.
Bucywysanu Hag 6e3BogHMM cynbdaTtoM HaTpilo, pinbTpyBanM i KOHUEHTPYBanu 3 OAep)KaHHAM
HEOUMLLEHOI PEeYvYoBMHK, SKY ouunwanu dnew-xpomatorpadieto (30-100% eTunaueTatr B rekcaHi
npotsirom 30 xB) 3 ogepxaHHAM 1-(2-{2-[2-(2-ambeH3annokcngochopmnoKcMeToKch)-eTOKCU]-eToKCU}-
eTokcukapOoHinoken)-etunosoro  edipy  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-niponianH-2-kapboHin]-aMiHo}-3-MeTOKCUOEH30MHOI
Kncnotun y surnsagi nposoporo macna (102 wr; Buxig 40,5%). LC-MS (ES+) m/z pospaxoBaHuii ons
CssHe2Cl2F2N3014P [(M+H)+]: 1140, dpaktuyHo: 1140.

Mpuknag 55

1-(2-{2-[2-(2-POCHOHOOKCNETOKCH)-ETOKCU]-eTOKCU}-eTOKCUKapOOHinokeun)-etunosui ~ edip ~ 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTnnnponin)-
niponianH-2-kapboHin]-amiHo}-3-MeTOKCUBEH30MHOT KMCIOTU

, @)

(0]
0 J o
0O e} o\/\o/\/O\/\O/\/o\FL:o
|
HN

OH

Cl

M.W. 960,73 Ca2Hs0Cl2F2N3014P

Y Tpboxroprnogin konbi Ha 25 mn 1-(2-{2-[2-(2-gnbeH3nnokcndoctopmnoKCNETOKCH)-eToKCH]-
€TOKCU}-eToKCcMKapboHinoken)-etunoesun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-
2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponignH-2-kapboHin]-amiHo}-3-Me TOKCUBEH30MHOI
kncnotn (100 mr; 87,6 mMkmonb) ob'egHyBanw 3 izonponinoBum cnuptoM (5 mn) npu KiMHaTHIN
Temnepartypi. MNotim BHocunu 10% nanagiv Ha Byrinni (46,6 mr; 43,8 mkmonb). Konby npoaysanu
a30TOM, SIKUW NOTIM BUTICHANN BogHeM. PeakuinHy cymill nepemiliysanv npu KiMHaTHIA TemMneparypi
B aTMocdepi BoaHto 3 6banoHa npoTtsirom 30 xB.

PeakuinHy cymiw ginbtpyBanu yepes wap Celite ans BuganeHHs katanisatopa. Wap ocagy Ha
Celite peTtenbHO npommusanu izonponinosum cnuptoM. PinbTpaT i 3MMBalodi po3unHKu ob'egHyBanm i
KOHLUEHTpyBann 3 OAepXaHHAM HEOYMLLEHOI PeyvoBMHM, AKY ouduwanui 3a [AONoMorol obepHeHo-
dasHol BucokoedeKTMBHOI pignHHOT xpomaTorpadii (Gilson, 50-80% rpagieHT aueToHITpuny y Bogj,
nNpPoTArom 10 XB) 3 OAEepKaHHAM 1-(2-{2-[2-(2-¢pochOHOOKCUETOKCH)-ETOKCHU]-ETOKCH}-
eTokcukapOoHinoken)-etunosoro  edipy  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)-niponianH-2-kapboHin]-amiHo}-3-MeTOKCUMBEH30MHOT
KucnoTtu y Burnagi 6inoi TBepaoi pevoBuHu (6 mr; Buxig 7%). LC-MS (ES+) m/z po3paxoBaHuii ans
C42H50Cl2F2N3014P [(M+H)+]: 960, dakTnyHo: 960.

Mpuknapg 56

AHani3 akTMBHOCTI in vitro

3paTtHicTb cnonyk iHribyBatn B3aemogii Mk Ginkamn p53 i MDM2 ouiHioBanu 3a [OMNOMOroH
aHanisy HTRF (romoreHHa drtoopecLeHuiss 3 TMM4YacoBMM [O3BOJSIOM), B SKOMY PEKOMOIHAHTHUN
GST-miveHnn MDM2 3B'a3yeTbcsa 3 nenTugom, cxoxmm 3 MDM2-B3aemogitouoro ainsiHkow Ginka p53
(Lane et al.). 3B’a3yBaHHsa binka GST-MDM2 i p53-nentugy (6ioTMHUNboBaHoOro 3a cBoiM N-kiHLeM)
peectpyeTbca 3a ponomoroto FRET (pesoHaHcHe nepeHeceHHA eHeprii droopecueHLil) Mix
MiyeHummn €sponiem (Eu) aHtutinammn go GST i koH'loroBaHUM i3 cTpenTaBiguHOM anodikouiaHiHOM
(APC).

AHani3 npoBoaATb Ha YOopHUX 384-nyHKOBUX NnaHweTax 3 nrockum gHoMm (Costar) B cymapHomy
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ob6'emi 40 mkn, wo Mmictutb: 90 HM GioTuHMnboBaHm nentua, 160 Hr/mn GST-MDM2, 20 HM
ctpentaBiguH-APC (PerkinElmerWallac), 2 HM Eu-miveHi aHTtutina go GST (PerkinElmerWallac),
0,02% 6uuyaumn cuposaTkoBui anbbymiH (BSA), 1 MM pgutiotpeiton (DTT) i 20 MM Tpuc-6opaTHui
conboBuin OydpepHuint po3uunH (TBS), Takum unHom: [1o koXxHOi nyHkM BHocunm 10 mkn GST-MDM2
(640 Hr/mn pobouunn po3umH) B peakuintHoMy 6ydepi. Y KOXHy NnyHKy BHOcuIM no 10 Mk po3baBneHoi
cnonykn (po3sefeHHs 1:5 B peakuinHomy 6ydepi), nepemilyBany CTPyLIYBaHHAM. Y KOXHY JyHKY
BHocunu no 20 mMkn GioTnHMNboBaHoro nentuay p53 (180 HM poboumnit po3yumH) B peakuiitHoMy bydepi
i nepemiwyBann Ha welrikepi. IHkyoyBann npu 37°C npotarom 1 r. BHocunu cymiw 20 mkn
crpentaBiguH-APC i Eu-aHTn-GST aHTtutin (6 HM Eu-aHtu-GST i 60 HM ctpenTaBignH-APC pobounii
po3uumH) B 6ydepi TBS 3 0,02% BSA, cTpywyBanu npu KiMHaTHii Temnepatypi npotarom 30 XBUMWH i
NPOBOAMMM MPOYUTYBAHHSA Ha pigepi Ans nnadweTiB 3 dyHkuieto TRF, npyn 665 i 615 Hm (Victor 5,
Perkin EImerWallac). Akwo cneuianbHO He BKaszaHo, peareHTu Byno npuabaHo B Sigma Chemical Co.

Hwxye HaBedeHi OaHi MO aKTMBHOCTI ANA OesKMX NpUKNagiB Crnomnyk, BUPaXeHi y Burnsagi
IC50:BSA:0,02%.

Howmep Mpuknaga [Cso (MkM, ¢ 0,02% BSA)

1 0,0296

2 0,0108

3 0,0163

4 0,0187

5 0,0104
6 0,0145

7 0,045

8 0,0536

9 0,116

10 0,0536

11A 0,0101

11B 0,0194
12 0,0238
13 0,0142
14 0,012

15 0,0128
16 0,0134
17 0,0117
18 0,0131
19 0,0514
20 0,00584
21 0,0435
22 0,00713
23 0,011

24 0,00439
26 0,00582
28 0,00819
30 0,0043
31 0,162

33 0,00822
34 0,00909
35 0,00525
36 0,0202
37 0,00714
38 0,00421
39 0,00506
40 0,00444
41 0,00518
42 0,00509
43 0,00569
44 0,00486
45 0,00463
46 0,0408
47 0,0303
48 0,00696
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49 0,0801

50 0,0265

51 0,00514

52 0,0267

53 0,0034

54 0,00421

55 0,00475

Mpuknag 57

OaHi no posunHHOCTI i hapmakokiHeTuui (PK)

Cnonykn 3a [gaHuM  BMHaxXo4OM MpOSIBNAKTb  BIAMIHHY  PO3YMHHICTL | MOCTIMHICTb

apMaKkoKiHETUYHOrO Npointo, B MNOPIBHSAHHI 3 He-eTepudiliioBaHUMU/HE-aMigHUMKM  hopmamMm
BUXIOHWX CMOMYK.
BigHOCHO po3unHHOCTI, cnonyka 3a npuknagom 37 (Cnonyka A)

DU
o e
Fo:?il H

Cl (A)
NposIBNSE PO3YMHHICTL Y BOAi, wo nepesuwye 30 mr/mn, TOAI SK BiANOBigHaA BuUXigHa crnomnyka
(Cnonyka B) chopmynu

(B)

Ma€ PO3UYUHHICTb Yy BOAI MeHLUe HiXX 1 MKr/mn.

dapMakokiHETUYHI AaHi

Crnonyky A BBOAMNU BHYTPILWHBOBEHHO (iv, BHYTPILUHbOBEHHE CTPYMEHeBe BBEeOEHHS) npu
[O3yBaHHi 1 MI/Kr ekBiBaneHTiB Aitoyoi nikapcbkoi peyoBuHu (4,37 wmr/kr nponikie). OuiHioBanm
kinbkicte Cnonyku A i Cnonyku B B nnasmi cenektmeHumm metogamu LC-MS/MS 3 HUK4MMU Mexamm
KinbKicHOro BU3Ha4eHHs 1 Hr/mn i 5 Hr/mn, BignoBigHO.

Hwx4e HaBegeHi OCHOBHI pe3ynbTaTtu (cepegHe, N= 2):

dapMakokiHeTUYHI gaHi ana Cnonyku A (nNponiku):

4,37 wmr/kr iv (wo Bignosigae 1 Mr/kr aktueHOI BuxigHoi cnonyku) (N = 2): Cmax = 142000 Hr/mn,
KiHUeBWI Nepioa HaniBBMBeAeHHs t1/2, wo 3paetbea = 2,59 r, AUC(0-inf)= 108000 (Hrer) /mn, AUC(O-
tlast)= 108000, CL = 0,709 mn/xsekr i Vss = 0,0235 n/kr.

dapmakokiHeTU4HI gaHi ans Cnonyku B (gitova peyoBnHa):

4,37 mr/kr Cnonykun A iv (wo Bignosigae 1 mr/kr BuxigHoi aktuBHoi cnonykn) (N = 2): Cmax = 4390
HI/MI, YABHUI KiHUEBUI napiod HaniBBuBeneHHs t1/2 = 5,07 r, AUC(0-inf)= 21600 (Hrer) /mn i AUC(0-
tlast)= 20900 (Hrer) /mn.

Ha 3akiHueHHs, 4na nponikiB cnocTepiranncs gy»xe HU3bKi Nna3moBui KnipeHe i 06'em posnoginy,
WO MOB'A3aHO 3 MOMIPHUM nepiogoM HaniBBMBeAeHHSA. [OCArHyTO iCTOTHY KOHBEpCito Aitoyoi
peyoBMHWU. Binblw TOro, nve HeBemnuKa KinbKiCTb MponikiB abo Ailoyoi pevyoBMHM BMBOAMMAcs 3
ceuvelo.
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POPMYVYJIA BUHAXOLY

1. Cnonyka cpopmynu
Z
O—
O\( R4

o) Rs

X
(1)

ae

X BubpaHui 3 rpynu, wo cknagaetsca 3 F, Cl, Br, [,
Y BubpaHui 3 rpynu, wo cknagaetsca 3 F, Cl, Br, |,
Z o3Ha4ae Ci-s-ankokeurpyny,

R1 o3Havae Cie-ankin,

R2 o3Ha4ae 3amiweHn deHin

W
@i\/
W o3Havae F, Cl abo Br,
V o3Havae F,

Rz BMGpaHuiA 3 rpynu, Wo cknagaetbes 3 BogHo i Cie-ankiny,
R4 BMGpaHui 3

o I

T

* R a6o ORq

Rs BuGpaHui 3 rpynu, wo cknagaetbcst 3 Cie-ankiny, Cie-ankokcurpynu, Cs.s-LMKITOANKOKCUTPYMK,
retepouukny, BubpaHoro 3 MopdoniHy, 1,1-giokcoTiomopdoniHy, ninepasvHy, HeoOOB’SA3KOBO
3amiwieHoro Cie-ankinom abo -C(O)O-Ci-s-ankinom,

HO OH

o

o
W

HO

OH

-(OCH2CH2)4-OP(0)(ORs)z2, -(OCH2CH2),-OCHs, ae n gopieHtoe Big 3 go 8,
meTokcunonieTunenrnikonto (MMEN), wo mae cepeaHo monekynsapHy macy (M.W.) Big 750 go 2200
Oa, NH-CH2CH2-MINET, wo mae cepegHio M.W. Big 550 go 2000 Oa (MIMEM-NH2), i amiHorpynu,
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3amiweHoi  TeTparigponipaHom abo Cie-ankinom, HeoborB’siskoBo 3amiweHnm OH, Cie-
ankokcurpynoto, -C(O)ORe abo [1,3]aiokconaHom, Heo60B’s13k0BO 3aMilLleHUM Ci-g-ankinom,

Rs 03Hayae BoaeHb, Ci.s-ankin abo 6eHaun; abo

1T papmaLeBTMYHO NPUNHATHA Ciflb.

2. Cnonyka 3an. 1, ge

X o3Havae Cl,

Y o3Havae F,

R1 o3Havae Ci-e-arnkin,

Rs o3Ha4vae BogeHb abo Cai-s-ankin,

Rs BubpaHui 3 rpynu, wo cknagaetbes 3 Cies-ankiny, -(OCH2CH2)»-OCHs, ae n gopisHtioe Big 3 go 8, -
(OCH2CHz2)4-OP(O)(ORe)z, i

Re 03Ha4ae BoaeHb; abo

1T hbapmMaLeBTUYHO NPUNHATHA Cinb.

3. Cnonyka 3a n. 1, BubpaHa 3 rpynu, Lo cKNagaeTbCs 3 HACTYMHMUX CMONyK:
1-(eTnn(isonponin)kap6amoinokci)eTun 4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdheHin)-4-(4-xnop-2-
dpTOpheHin)-4-uiaHo-5-HeoneHTUNNIPONIANH-2-kapboKkcamigo)-3-MeTokcnbeH3oar,
an-TpeT-oyTokcudocdopunokcumetmunosui  edip  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-gpTopdeHin)-4-(4-
xnop-2-dprtopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponignH-2-kapboHin]amiHo}-3-
METOKCMOEH30MHOI KMCNOTHW,

1-[6ic-(2-meTokcieTnn)kapbamoinokciletunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponiguH-2-kapboHinjamiHo}-3-
MEeTOKCUOEH30MHOT KNCNOTH,
1-(4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPOoNIN)NiponianH-2-kapboHirn]amiHo}-3-MeTOKCMBEH30INOKCI)eTUoBMI edip 4-
MeTunninepasuH-1-kapboHOBOI KMCNoTw,
1-auetokcieTnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-
HeoneHTMNNiponignH-2-kapbokcamigo)-3-meTokcnbeHsoar,
pau-1-(isobytupunokci)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-
LiaHo-5-HeoneHTMANiponianH-2-kapbokcamifo)-3-meTokcnbeHsoar,

auetokcumeTunosui  edip  4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopeHin)-3-(3-xnop-2-gpropdeHin)-4-
uiaHo-5-(2,2-gumeTunnponin)niponignH-2-kapOoHin]amiHo}-3-MeTOKCUMOEH30MHOT KUCIOTH,
1-(uuknorekcmnokcukapboHinokci)etnn-4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUNNIponianH-2-kapbokcamigo)-3-meTokcubeHsoar,
pau-1-(isonponokcukapboHinokci)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-meTokcnbeHsoar,
1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-
HeoneHTMnNiponignH-2-kapbokcamigo)-3-metTokecnbeHsoinokci)eTnnmopdoniH-4-kapbokemnar i
(R)-1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopdeHin)-3-(3-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIN)NiponignH-2-kapboHin]amiHo}-3-MeTOKCMOEH30INoKci)eTunoBmun — edip  MopdoniH-4-
KapOOHOBOI KACMNOTMW.

4. Cnonyka 3a n. 1, BuGpaHa 3 rpynu, Lo CKragaeTbCsi 3 HACTYMHUX CNOMyK:
(S)-1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopheHin)-3-(3-xnop-2-propdeHin)-4-yiaHo-5-(2,2-
AVMETUNNPONIN)NiponianH-2-kapboHin]amiHo}-3-MeTOKCMBEH30INoKci)eTunosmun — edip  MopdoniH-4-
KapOOHOBOI KUCMNOTH,
pau-1-tpeTt-6yTnn-4-(1-(4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-pTopdeHin)-4-uiaHo-
5-HeoneHTUNMiponignH-2-kapbokcamigo)-3-MeTOKCMBEH30INOoKCi )eTun)ninepasuH-1,4-gukapbokecunnar,
avrigpoxnopug  1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dTopdeHin)-3-(3-xnop-2-pTopdeHin)-4-LiaHo-5-
(2,2-gumeTunnponin)niponianH-2-kapboHin]amiHo}-3-MeTOKCMBEH30INOoKCi )eTunosun edip ninepasvH-
1-kapboHOBOI KNCNOTH,
1-(4-{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopheHin)-3-(3-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AMMETUNNPOoNIN)niponianH-2-kapboHin]amiHo}-3-MeTOKCMBEH30INOKCI)eTUIoBUIA edip pau-1,1-
AiokcoTioMopdoniH-4-kapboHOBOI KMCIOTH,
1-(2,2-gumeTun-[1,3)giokconaH-4-inmeTunkapbamoinokci)etunosui  edip  4-{[(2R,3S,4R,5S)-4-(4-
xrnop-2-propdeHin)-3-(3-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponigmH-2-
kapOoHin]amiHo}-3-MeTOKCUBEH30MHOI KUCIOTH,

1-(2,3-purigpokcunponinkapbamoinokci)etnnosu edip 4-{[(2R,3S,4R,5S)-4-(4-xnop-2-dpTopdeHin)-
3-(3-xnop-2-propdpeHin)-4-uiaHo-5-(2,2-gumeTrnnponin)niponignH-2-kapboHinjamiHo}-3-
MEeTOKCUDOEH30MHOI KNCHOTH,
1-(teTparigpo-2H-nipaH-4-inkapbamoinokci)etun-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdheHin)-4-(4-
xnop-2-dptopdeHin)-4-uiaHo-5-HeoneHTUNNiponignH-2-kapbokcamigo)-3-meTokcubeHsoar,
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1-{2-[2-(2-meTokKcieTOKCi)eTOKCi]eToKcMKapboHinokciletnnosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dTopheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponiamH-2-kapboHin]amiHo}-3-
METOKCMOEH30NHOI KNCIOTH,

1-(2-{2-[2-(2-meTokcieToKci)eTOKCi]eToKCi}e TokcukapboHinokci)etunosun edip 4-{[(2R,3S,4R,5S)-3-(3-
xrop-2-ptopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponignuH-2-
kapOoHin]amiHo}-3-MeTOKCMBEH30MHOI KUCIOTH,

1-[2-(2-{2-[2-(2-MeTOKCieTOKCi)e TOKCi]e TOKCi}e TOKCi)e TOKCUKapOOHINOKCi|e TUNOBUIA edip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-gpTopdeHin)-4-uiaHo-5-(2,2-
anmeTunnponin)niponiguH-2-kapOoHin]amiHo}-3-MeTOKCUBEH30MHOT KUCTOTH i
21-okco-2,5,8,11,14,17,20,22-okTaokcaTteTpakosaHn-23-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropeHin)-
4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTunniponiguH-2-kapbokcamigo)-3-meTokcnbeHsoar.

5. Cnonyka 3a n. 1, BubpaHa 3 rpynu, LWo cKNagaeTbes 3 HACTYMHMUX CMONyK:
1-mlNEl-kapboHinokcieTnnosum edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-cpTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)niponiguH-2-kapOoHinjamiHo}-3-MeToKCnbeH30MHOT
kncnotn (MIEl, cepegHa M\W. ~750),

1-(2-(6eHs3nnokci)-2-okcoeTunkapbamoinokciletnn  4-((2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-
xnop-2-dpTopdeHin)-4-uiaHo-5-HeoneHTUNNiponignH-2-kapbokcamino)-3-meTokcnbeHsoar,
2-((2-(4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-LiaHo-5-
HeoneHTMNNiponiauH-2-kapbokcamigo)-3-MeToKcnbeH30iMNokKci)eTokeu)kapOoHinamiHo oL ToBa
KucnoTa,
(S)-2-[1-(4-{[(2R,3S,4R,5S)-3-(3-xn0op-2-pTopbeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AMMETUNNPOoNIN)niponianH-2-kapboHinjamiHo}-3-

METOKCMBEH30INOKCi )eToKCkapboHinaMmiHo]neHTaHaioBa K1CMoTa,
1-((S)-1-kapbokcieTnnkapbamoinokci)etunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-
(4-xnop-2-pTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponiguH-2-kapboHinjamiHo}-3-
METOKCMOEH30MHOI KMCINOTMW,
2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-dpTopdeHin)-4-uiaHo-5-
HeoneHTMNNiponiguH-2-kapbokcamigo)-3-MeToKCnbeH30iNoKCH)MeToKeH )kapboHinamiHo)ouToBa
KucnoTa,
(S)-anben3nn-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-dTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-
HeoneHTMNNiponianH-2-kapbokcamifo)-3-MeToKCBEH30INOKCM)METOKCH )KapOoHinamiHo)neHTaHgjioar i
(9)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-
HeoneHTMnNiponianH-2-kapbokcamigo)-3-mMmeTokenbeH30iNnokcn)MeTokeH))kapboHinamiHo)neHTaHgioBa
KkucnoTa.

6. Cnonyka 3a n. 1, BubpaHa 3 rpynu, Lo CKNagaeTbCs 3 HACTYMHUX CMOMYK:
15-meTun-12-okco-2,5,8,11,13-neHTaokcarekcagekan-14-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-cpTopdeHin)-4-uiaHo-5-HeoneHTuANiponiamH-2-kapbokcamigo)-3-
MeTOKCMOeH30aT,

3-okco-2,4,7,10,13-neHTaokcaTteTpageunn  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamino)-3-meTokcubeHsoar,
3-okco-2,4,7,10,13,16,19-rentaokcaikosun  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamino)-3-meTokcubeHsoar,
1-mMNEl-kap6oHinokcumeTunosun  edip  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdheHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponignH-2-kapOboHin]amiHo}-3-MeToKCUBeH30MHOT
kucnotu (MMNEN, cepegHa M.W. ~750),

1-mlMNEl-kap6oHinokcieTnnosum edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-cpTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTmunnponin)niponignH-2-kapOboHin]amiHo}-3-MeToKCUBeH30MHOT
kncnotu (MMNEN, cepegHa M.W. ~2000),

1-MMNEl-kapboHinokcmeTunosui edip  4-{[(2R,3S,4R,5S)-3-(3-xn0op-2-dpTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTmunnponin)niponignH-2-kapOoHin]amiHo}-3-MeTOKCUOEeH30MHOT
kncnotu (MINEI, cepegHa M.W. ~2200),

1-mlMNEl-kapboHinokcumeTunosun  edip  4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTmunnponin)niponignH-2-kapOoHin]amiHo}-3-MeTOKCUOEeH30MHOT
kncnotu (MINE, cepegHa M.W. ~2000),

3-0kco-2,4,7,10,13-neHTaokcatetpageunn  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIPONiAnH-2-kapbokcamigo)-3-MeTokcubeH3oar,
27-okco-2,5,8,11,14,17,20,23,26,28-gekaokcaTpmakoHTaH-29-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTOpheHin)-4-(4-xnop-2-propdeHin)-4-LiaHo-5-HeoneHTuNNiponignH-2-kapbokcamigo)-3-
MeTOKCMBeH30aT,
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24-okco-2,5,8,11,14,17,20,23,25-HoHaokcarenTako3aH-26-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTopheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTunNNiponianH-2-kapbokcamigo)-3-
MeTOKCMOeH30aT,

1-mlMNETl-kap6oHinokcietnnamia 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-dpTopdeHin)-
4-ujaHo-5-(2,2-gumeTunnponin)niponignH-2-kapboHinjamiHo}-3-meTokcubeHsonHoi  kucrnotn  (MIMNEN-
NH2, cepegHss M.W. ~550) i

1-mIMNETl-kap6oHrinokcietnnamia 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-dpTopdeHin)-
4-ujaHo-5-(2,2-gumeTunnponin)niponignH-2-kapboHinjamiHo}-3-meTokcubeHsonHoi  kucrnotn  (MIMNEN-
NH2, cepegHs M.W. ~1000).

7. Cnonyka 3a n. 1, BubpaHa 3 rpynu, Wo CKNagaeTbCs 3 HACTYMHUX CNONYK:
1-mMNEl-kapboHinokcietnnamia 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-cpTopceHin)-
4-uiaHo-5-(2,2-gumeTnnnponin)niponiamH-2-kapboHinjamiHo}-3-metokcubeHsonHoi  kucnotun  (MMNEN-
NHz, cepegHa M.W. ~2000),

1-mlMNEl-kapboHinokcMmeTnamis 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopheHin)-4-(4-xnop-2-
dpTOpheHin)-4-uiaHo-5-(2,2-gumeTnnnponin)niponiguH-2-kapooHinjamiHo}-3-MeToKCMBEH30MHOT
kucnotu (MINEN-NHz, cepegha M.W. ~2000),

1-MlNEl-kapboHinokcMmeTnamig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-
dTopdeHin)-4-uiaHo-5-(2,2-gumeTmnnponin)niponignH-2-kapOoHin]amiHo}-3-MeToKCBEeH30MHOT
kmucnotn (MMNEM-NHz, cepegna M.W. ~1000),

1-MlNEl-kapboHinokcMmeTnamig 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dbTopdeHin)-4-(4-xnop-2-
dpropdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponignH-2-kapboHin]amiHo}-3-MeTOKCUBeH30MHOT
kncnotu (MIMNEM-NHz, cepegHa M.W. ~550),
(9)-2-(((4-((2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-
HeoneHTUNNiponiguH-2-kapbokcamigo)-3-MmeTokCMbeH30INoKCK)MeTokeH )kapboHinamiHo)nponaHosa
KucnoTa,

2-{2-[2-(2-dpocdhoHOOKCIETOKCI)e TOKCI|€ TOKCI }e TOKCMKaPOOHINOKCMMETUIOBUI egip  anbeHsnn-4-
{[(2R,3S,4R,5S)-4-(4-xnop-2-pTopdeHin)-3-(3-xnop-2-dpTopdeHin)-4-uiaHo-5-(2,2-
AVMETUNNPONIN)NiponianH-2-kapboHin]amiHo}-3-MeTOKCMOEH30MHOI KNCINOTH,
2-{2-[2-(2-dpocdhoHooKcieToKci)eTokci]eToKci e TokcMKkapOoHinokcnumeTunosun edip 4-{[(2R,3S,4R,5S)-
4-(4-xnop-2-propdpeHin)-3-(3-xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTrnnponin)niponigmH-2-
KapOoHin]amiHo}-3-MeTOKCMOEH30MHOT KUCTOTH,

docoHookcumeTnnosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-dpropdeHin)-4-(4-xnop-2-dpropdeHin)-
4-uiaHo-5-(2,2-gumeTUnnponin)niponiamH-2-kapboHinjamiHo}-3-MeToKCUHBEH30MHOT  KUCNOTW; Cronyka
3 TPMPTOPOLTOBOI KUCIOTH,
1-(((3aR,5R,6S,6aR)-5-((R)-2,2-gumeTnn-1,3-giokconaH-4-in)-2,2-gaumetuntetparigpodypo|[3,2-
d][1,3]mpiokcon-6-inokcun)kapboHinokci)etnn  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-HeoneHTUANIponianH-2-kapbokcamigo)-3-meTokcnbeHsoar,
1-[(2R,3R,4R,5S)-2-((R)-1,2-gurigpokcieTnn)-4,5-aurigpokcuteTparigpodypaH-3-
inokcukapboHinokcileTunosui edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-
dpTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponignH-2-kapOoHin]amiHo}-3-MeTOKCUOEeH30MHOT
KucnoTw,
1-(2-{2-[2-(2-anbeH3mMnoKkcnocdhopmrnoKCie TOKCI )e TOKCi|e TOKCi e TOKCMKapOOHINOKei)-eTunosun  edip
4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AVMMETUNNPOoNIN)niponignH-2-kapboHin]amiHo}-3-MeTOKCMBEH30MHOT KUCOTH i
1-(2-{2-[2-(2-docoHOOKCIETOKCI)eTOKCi]e TOKCi}e TOKCUKapOOHINOKCi)eTnosui edip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-(2,2-
AVMMETUNNPONIN)NiponianH-2-kapboHin]amiHo}-3-MeTOKCMOEH30MHOI KNCNOTMW.

8. Cnonyka 3a n. 1, BuGpaHa 3 rpynu, Lo CKIafga€eTbCs 3 HACTYMHUX CMNOJTYK:
1-[2-(2-{2-[2-(2-meTOKCieTOKCi)eTOKCi]e TOKCi}e TOKCi)e TOKCMKapOOHINOKCile TMoBumi eqip 4-
{[(2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-pTopeHin)-4-uiaHo-5-(2,2-
AMMETUNNPONIN)NiponianH-2-kapboHin]amiHo}-3-MeTOKCMBEH30MHOIT KMCINOTH,
15-meTun-12-okco-2,5,8,11,13-neHTaokcarekcagekar-14-in-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-pTopdeHin)-4-uUiaHo-5-HeoneHTUANiponianH-2-kapbokcamigo)-3-
MeTOKCMbeH30aT,
3-0kco-2,4,7,10,13-neHTaokcaTtetpageunn-4-((2R,3S,4R,5S)-3-(3-xnop-2-dpTopdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIPONiAnH-2-kapbokcamigo)-3-MeTokcubeH3oar,
3-0kco-2,4,7,10,13,16,19-rentaokcaiko3nn-4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNIpONiAnH-2-kapbokcamigo)-3-MeTokcubeH3oar,
3-0kco-2,4,7,10,13-neHTaokcatetpageunn  4-((2R,3S,4R,5S)-3-(3-xnop-2-propdeHin)-4-(4-xnop-2-
dTOpheHin)-4-uiaHo-5-HeoneHTUNNipONiAnH-2-kapbokcamigo)-3-MeTokecubeH3oar,
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27-okco-2,5,8,11,14,17,20,23,26,28-gekaokcaTpuakoHTaH-29-in 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTopheHin)-4-(4-xnop-2-propdeHin)-4-uiaHo-5-HeoneHTunNNiponianH-2-kapbokcamigo)-3-
MeTOKCMOeH30aT,

24-okco-2,5,8,11,14,17,20,23,25-HoHaoKkcarentako3aH-26-in 4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTOpheHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-HeoneHTUNNiponignH-2-kapbokcamigo)-3-
MeTOKCMOEeH30aT.

9. Cnonyka 3a n. 1, gkoto € 3-okco-2,4,7,10,13,16,19-rentaokcaiko3un-4-((2R,3S,4R,5S)-3-(3-xnop-2-
dTOpheHin)-4-(4-xnop-2-pTopdeHin)-4-LiaHo-5-HeoneHTUNNiponiguH-2-kapbokcamigo)-3-
MeTOKCMBeHsoar.

10. Cnonyka 1-MINET-kap6oHinokcieTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-
xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponianH-2-kapboHinjamiHo}-3-
mMeTokcmbeHsonHoi kncnotu (MIMNEI, cepeana M.W. ~2000).

11. Cnonyka 1-MmINET-kap6oHinokcieTunosun edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-pTopdeHin)-4-(4-
xnop-2-propdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponianH-2-kapboHinjamiHo}-3-
MeTokcubeH3onHoi kucnotu (MIMEN, cepeaHs M.W. ~2200).

12. Cnonyka 3a n. 1, skoto € 1-MINEl-kap6oHrinokcumeTunoeuin edip 4-{[(2R,3S,4R,5S)-3-(3-xnop-2-
dpTopdeHin)-4-(4-xnop-2-dTopdeHin)-4-uiaHo-5-(2,2-gumeTunnponin)niponignH-2-kapboHin]amiHo}-3-
MeTokcmbeH3omnHoi knucnotu (MIMNET, cepegHa M.W. ~2000).

13. Cnonyka 3a n. 1, skot € 3-okco-2,4,7,10,13-neHTaokcaTeTpageunn-4-((2R,3S,4R,5S)-3-(3-xnop-
2-pTopdeHin)-4-(4-xnop-2-gTopdeHin)-4-uiaHo-5-HeoneHTMANiponianH-2-kapbokcamino)-3-
MeTOKCMBeH3o0ar.

14. Cnonyka 3a 0yap-akum 3 nn. 1-13 ans 3acTocyBaHHA 9K NMikapcbKoro 3acody.

15. ®apmaueBTMYHaA KOMMO3ULis, siKa BKIOYaE crnonyky 3a Oyab-akum 3 nn. 1-13 i TepaneBTUYHO
iHEPTHUIN HOCIN.

16. 3acTocyBaHHA cnonyku 3a 6yab-akum 3 nn. 1-13 ong nikysaHHA paky.

17. 3acTtocyBaHHSA cnonyku 3a Oyab-skmm 3 nn. 1-13 OAns BUrOTOBIEHHS NikapcbKoro 3acoby ans
NiKyBaHHA paky.

18. Cnonyka 3a 6yab-sikum 3 nn. 1-13 ans nikyBaHHA abo NpodinakTukn pakxy.

19. Cnocib nikyBaHHS paky, 3a SKMM BBOAATb €(PEKTUBHY KiNbKICTb CMOMYKW, PO3KPUTOT B Oyab-sikOMY
3 nn. 1-13.

Komm’'totepHa BepcTka A. KpyneBcbkuii

OepxaBHa cnyxba iHTenekTyanbHoi BnacHocTi YkpaiHu, Byn. Bacuns Jlunkiscbkoro, 45, m. Kuis, MCTI1, 03680, YkpaiHa

0N “YkpaiHCbKWM iIHCTUTYT iHTenekTyanbHoi BnacHocTi”, Byn. [nasyHoBa, 1, M. KniB — 42, 01601
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