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MOAYJATOPBI TREX1
POJCTBEHHBIE 3ASIBKUT

[0001] B Hacrosiuel 3asBKe 3asBJIEH IPUOPUTET MO NPEABAPUTEIBHON 3asBKE HA MATEHT
CIIIA Ne 62/776301, noganHot 6 nexadpst 2018 roga, moxHOE Coaep:KaHue KOTOPOH BKIIFOUEHO

B JAHHBIN JTOKYMEHT MOCPEICTBOM CCBUIKH.
YPOBEHL TEXHHKH

[0002] Jiist meueHus: pakoBbIX 3a00JIeBaHUMN, CBSI3aHHBIX C PACIIO3HABAHUEM BPOXKICHHOMN
UMMYHHOH CUCTEMOH 4y>KE€POHBIX 3JIEMEHTOB, a TAKKE JIs1 OOHAPYKEHUS U 3aLUTHI OT
NOTEHIMAJIBHON OnacHOCTH, HeoOxoanmMa 3¢pdexkTrBHas UMMyHOTepamnus. PakoBble KIeTKH
AQHTUI€HHO OTJIMYAKOTCSI OT CBOMX HOPMAJIbHBIX AHAJIOTOB U UCIYCKAIOT CUTHAJIbI ONTACHOCTH,
4TOOBI IPENYNPEAUTh IMMYHHYIO CHCTEMY, TOAOOHO BUpycHOM nHpekuun. Taknue curHansl,
KOTOpbIE BKJIIOYAIOT MOJIEKYJIIPHBIE MATTEPHBI, aCCOLMUPOBaHHbIE ¢ oBpeskaeHueM (DAMP), u
NIaTOre€H-aCCOLMUPOBaHHbIE MOJIEKYIsipHbIe naTTepHbl (PAMP), NONOMHUTENBHO aKTUBUPYIOT
BPOXKIEHHYI0 IMMYHHYIO CHCTEMY, YTO IIPUBOAMT K 3AIIUTE XO35IMHA OT MHOXKECTBA YIPO3
(Fromt. Cell Infect. Microbiol. 2012, 2, 168).

[0003] Dxronuuecku skcnpeccupyemast onnonenoueunas JJHK (ou/IHK) u
neyxuenouevnast JJHK (au/IHK) siensitorest nuzBectabivu PAMP w/unu DAMP, kotopbie
pacniozHatoTcs rukndeckoit [ M®-A®M-cunrasoii (cGAS), CeHCOPOM HYKJIEMHOBBIX KHCIIOT
(Nature 2011, 478, 515-518). Ilpu oOHapysxernn uutozonbhHoit JIHK ¢cGAS katamusupyer
oOpa3oBaHHe UKJIHMYECKOro quHykieoTuaa 2’,3’-ul’ AM®, MOLTHOTO BTOPUYHOTO MECCEHIKEPa
U aKTUBATOpa TpaHCcMeMOpaHHOTO ananTuBHOro Oenka ER, crumynsaTtopa reHoB uHTepdepoHa
(STING) (Cell Rep. 2013, 3, 1355-1361). AkruBauust STING 3anyckaer ¢pocopunupoBanme
IRF3 yepe3 TBK1, uto, B CBOIO ouepensb, MPUBOAUT K BeIpaboTKe HHTEpdepona | Tuna u
AKTUBALIMU T€HOB, CTUMYJIHPOBaHHBIX HHTEepdepoHoM (ISG); HeoOxonumoe yciaoBue st
AKTUBALMH BPOXKIEHHOTO MMMYHHUTETA U AKTUBALIMH aIaITHBHOTO IMMYyHUTETa. Takum
obpas3om, BeipaboTka uHTEphepoHOoB | THIA peacTaBseT COOOM KITFOUEBON MOCT MEKIY
BPOXKIEHHBIM U aIaNTUBHBIM UMMy HUTETOM (Science 2013, 341, 903-900).

[0004] N36s1Tok IFN THNa [ MOkeT OBITh BpeIHBIM JIJIsl XO35IMHA U BHI3BIBATH
AyTOMMMYHHTET, TO3TOMY CYLIECTBYIOT MEXaHH3MbI OTPULIATEIbHONH OOpaTHOH CBSI3U, KOTOPBIE
KOHTPOJMPYIOT aKTUBALIMIO UMMyHHUTETa, onocpenoBanHyro IFN tuna I. Dx30Hykieasa tpu
mrpux penapauun [ (TREX1) npencrasnsier codoit 3°-5° JIHK-3k30HYyKII€a3y, OTBEUAIOLIYIO 32
yaanenue skronuyecku sxkcnpeccupyemoit ou/IHK u nu/IHK, u, cnegosaTenbHo, ABIseTCA

Ko4ueBbIM penpeccopom nyti cGAS/STING (PNAS 2015, 712, 5117-5122).



[0005] HnTepdepons! I THna u OTBETHBIE PEAKIMH MTPOBOCTIAUTENBHBIX [IUTOKMHOB UMEIOT
pelraronee 3HaYeHNE AJIs1 Pa3BUTHS HMMYHHBIX OTBETOB U UX 3 dexTuBHOCTH. THTEpdepons! |
TUIIA YCUIIMBAIOT U CIIOCOOHOCTD IEHIPUTHBIX KJIETOK U Makpogaros 3aXBaThIBATH,
MPOLIECCUPOBATh, MPE3EHTUPOBATH U MEPEKPECTHO NIPE3EHTUPOBATh AaHTUTeHBI K T-KileTkam, U
UX CIIOCOOHOCTh CTUMYJIMPOBATh T-KIJIETKH, BbI3bIBAS MOBBIIAOIIYIO PETYIISALIUIO
KOCTHUMYJIMPYIOIIHUX MoJieKyJ1, Takux kak CD40, CD80 u CD86 (J. Exp. Med. 2011, 208, 2005-
2016). Uutepdepons! I Tuna Taxke CBI3bIBAIOT CBOM COOCTBEHHBIE PELIENTOPHI H AKTUBUPYIOT
YyBCTBUTEJbHBIE K UHTEP(EPOHY T'€HbI, KOTOPbIE CIOCOOCTBYIOT aKTUBALIMH KJIIETOK,
YYaCTBYIOLINX B afanTUBHOM uMmyHutere (LMBO Rep. 2015, 16, 202-212).

[0006] C TepaneBTUYECKOI TOUKH 3peHHst UHTephepOHbI I THIa 1 COeNUHEHMs, KOTOpPbIE
MOT'YyT UHAYLUPOBaTh BEIPAOOTKY nHTepdepoHa [ Tuna, UMEIOT MOTEeHLHAI AJIS HCIIOIBb30BaHHS
IIpH JIeYeHNH paka uesnoseka (Nat. Rev Immunol. 2015, 15, 405-414). aTepdepoHb! MOTYT
HAIPSMYIO NOAABISITh NPOJIH(epaLnio OmyXoJieBbIX KJIETOK y YenoBeka. Kpome Toro,
uHTepepoHs! | THIA MOTYT yCHIMBATh IPOTUBOOIYXOJIEBBI UMMYHHTET, 3aIyCKasi aKTUBALIUIO
KJIETOK KaK BPOKACHHOM, TaK U aJalTUBHON UMMYHHOH CUCTEMBI. BaskHO OTMETHUTD, YTO AJIs
MPOTUBOOMYXOJIEBOM aKTUBHOCTH Os1okaabl PD-1 TpeOyroTes yke CyIecTByroIme
BHyTpuonyxojiesble T-kneTku. IIpesBpalias «X0a01HbIE» ONMYyXOIH B KTOPAYUE» U TEM CAMbIM
BbI3bIBasl CIIOHTAHHBIN POTHUBOOMYXOJIEBBIM UMMYHUTET, Tepanus, naayuupyomas IFN I tuna,
MO>KET PaCIIMPUTh KPYT MallMeHTOB, BOCIIPUMMUHNBBIX K T€PANUU ¢ IpuMeHeHueM antu-PD-1, a
TaKXKe MOBBICUTH 3(PPEKTUBHOCTL aHTU-PD-1 Tepanuu.

[0007] PaspabaTbiBaeMble B HACTOSIIEE BPEMsI METO/IbI JICYSHHSI, BbI3bIBAOLIIHE MOLIHBIN
otBeT uHTepdepoHa I Tuna, TpedyroT HOKANTBHOTO WM BHYTPHOMYXOJIEBOTO BBEICHUS TSI
JOCTIDKEHUS MPHEMJIEMOTO TEPANeBTHUECKOro nHaekca. Takum 00pasom, CoOXpaHsieTcst
NOTPeOHOCTh B HOBBIX ar€HTaX C CUCTEMHOI JOCTABKOW U MEHbILIEH TOKCHYHOCTBIO TSI
pacumpenus npeumyuiectTs Tepanun, uHayuupyromei IFN I tuna, nist nanuenTos 6e3
NOPaXKEHHH, JOCTYIHBIX IS Tepr(eprudecKoro ieueHus. [ eHeTnueckue ucciaeqoBaHus Ha
JFOZISX M MBILIAX TO3BOJBIIOT MPEATIONOKUTE, yTo HHruouposanue TREX1 moxer ObITh
NPUTOAHO JUJIsI CHCTEMHOTO CIOco0a TOCTAaBKH, M MO3TOMY COEIMHEHHSI, HHTHOUPYIOIIHE
TREX1, MoryT urpatb BaXHYIO poJib B 00sacT mpoTuBoomnyxoieBoi Tepanun. TREX1
SIBJIIETCS KJIFOUEBBbIM A€TEPMUHAHTOM OTPaHUYEHHON HMMYHOT€HHOCTH PAKOBBIX KIIETOK,
BOCIIPHMMYHBBIX K JIy4eBoil Teparmu [ /rends in Cell Biol., 2017, 27 (8), 543-4; Nature
Commun., 2017, 8, 15618]. TREX1 urnyuupyercst reHOTOKCUYECKUM CTPECCOM U YYaCTBYET B
3aIUTE KJIETOK TJIMOMBI M MEJIAHOMBI OT IIPOTUBOOIYXOJIEBBIX Mpenapatos [Biochim. Biophys.
Acta, 2013, 1833, 1832-43]. Tepamust STACT-TREX1 neMoHCTpHpYeT yCTOHYHBYIO

NPOTHUBOOIYXOJIEBYIO 3PP EKTUBHOCTh BO MHOTHX MONeJIsIX paka y mbitreit [Glickman et al,
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Poster P235, 33° exxerogHoe cobpanne OOiecTBa MUMMYyHOTEpAINIUU paka, BalmmHITOH, OKpyr

Konym6usi, 7-11 Hosi6pst, 2018].
CYIIHOCTH N30BEPETEHHA

[0008] BapuaHnTsl peanuzanuy, ONMCAHHBIE B JAHHOM JOKYMEHTE, OTHOCATCS, B LIEJIOM, K
areHTaM, COeIMHEHHsIM, KOMITO3ULIUSIM B CrIoco0aMm JieueHus1 3a001eBaHIH, BOCTIPUUMYHBBIX K
uaruouropam TREX1. CornacHo nanHOMYy H300peTeHHIO OBLIH YCIIEIHO CUHTE3UPOBAHbI
uaruduropel TREX1, cenexkruBHblie no cpaBHeHHIO ¢ uHruonropamu TREX2.

[0009] B manHOM mOKyMEHTe TpeJIoKeHbl COeqUHEHMs], nMeroiue ¢popmyy I:

o)
N R

Os NH

Ry
1 uX (hapMaLeBTHYECK pUeMIeMble COMM U kommosuiuu, Tae A, R', R? u n sBnstoTcs Takumuy,
KaK OIMCAHO B IaHHOM JI0OKyMeHTe. ONuCcaHHble COEMHEHNs U KOMITO3ULIUU MO JIUPYIOT
TREX1 u SBISIFOTCSI MPUTOAHBIMU B PA3IMYHBIX TEPANIEBTHYECKUX OONACTSIX MPUMEHEHHS,

TaKHUX KaK, HalpuMep, JIeYeHHe pakKa.
KPATKOE OITMCAHUE I'PAGMUECKUX MATEPUAJIOB

[0010] Ha ®wur. 1A npencrasieHsl pe3ynbrarhl 3kcniepuMenTa rno Hokaayny TREXI B
onyxoneBbix kieTkax B16F10 ¢ mpumenennem CRISPR.

[0011] Ha ®wur. 1B nokasano, uto TREX1 ocnabnser aktusanuio kackaga cGAS/STING B
onyxoJeBbix kierkax B16F10.

[0012] Ha ®wur. 2 noka3aHo, 4TO OMyXO0JiH, B KOTOPbIX BbIKJIIOUEH TREX, UMEIOT MeHbLINH
00BEM MO CPABHEHUIO C POAUTENbCKUMHU onyXojsivu B16F 10

[0013] Ha ®wur. 3 nokaszano, uro HokayTHble o TREX1 onyxonu B16F10 nemonctpupyrot
CYLIECTBEHHOE YBEJIMUeHHe O0IIero KOJINIeCTBA IMMYHHBIX KJIETOK. DTO OTPaXKAaeT YBEIHMUSHHIE
KOJIMUecTBa HHPMIBTPYOIMUX onyxoib T-kierok CD4 u CDS8, a Takke mia3MaluTOHTHBIX
neHnpuTHbIX kiieTok (pDC).

[0014] Ha ®wr. 4 nokazaHa akTUBHOCTh HEKOTOPBIX COEUHEHHH 110 TAHHOMY U300peTEeHUIO

B KJIETOUHOM JIMHUM KOJIOpeKTanbHON KapuuHoMsl yesnoseka HCT116.
IMOTPOBHOE ONTUCAHUE N30EPETEHUSA

1. Obutee onucanue coeOuHernnil




[0015] B nepBoM BapuaHTe peanu3alyy B JTaHHOM JOKYMEHTE NPEIJIOKEHO COEANHEHUE
bopmysl I:
O—-N
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WM ero (hapMaLeBTHUECKU IPUEMIIEMast COJIb, TAE:

R! npencrasnser coboit Bonopon, (C1-Cs)ankun, ranoren(Ci-Cs)ankun, 3-4-uneHHblii
mmknoankui, -ORY -SRE mnm -NRCR;

R? npencrasnser coboit Bogopox, (C1-Ca)ankun, ranoren(Ci-Cs)ankun uau 3-4-uieHHbli
LIUKJIOQJIKUIT,

X npencraisier coboit ceszb, NR?, O, S unmu (C1-Cs)ankunen, npudeM ykasanubiii (Ci-
C4)ankuneH HeoOA3aTeIbHO 3aMelleH 1-2 rpynnamu, BhIOpaHHbIMU U3 RY;

R? npencrasnser coboit Bomopon, (C1-Ca)anku, -C(O)RY mmm -C(S)RY;

R* npencrasnser coboii ranoren, (C1-Cs)ankun, Genun, -NHC(O)OR?, -NHC(S)OR?, -
C(O)R®,-NHC(O)NHRE, -NHC(S)NHRE, -NHS(0)NHRE, -C(S)R®, S(O)2R¢, S(O)RE, -C(O)OR¢,
-C(S)ORY, -C(O)NHR®, -C(S)NHR¢?, -NHC(O)RY, -NHC(S)RY, -OR¢, -SR¢, -O(C1-C4)ankunOR®
nn -NRRE, nmpuuem ykasannsiii dpenmn s R* HeoGsa3arensHo 3amemen 1wy 2 rpynnamu,
BbIOpaHHbIMU U3 ranoreHa, (C1-Cs)ankuna, ranoreH(Ci-Cs)ankuna, (C1-Cs)ankokcu u
ranoreH(C1-Cs)anmkokcy;

Konbo A nmpencrasinsier co0oii (eHm, S-6-uIeHHbIH rerepoaput, 4-7-4IeHHbIH
reTePOLIMKIIAII WJTH 3-7-4JIEHHBIN [IMKJIOAJKII, KaXKIbIH 13 KOTOPBIX HEOOSI3aTENIbHO U
HE3aBUCUMO 3aMellleH | 1 2 rpynnamu, BhIOpaHHbIMU 13 R;

R’ npencrasnser coboit (C1-Cs)anxun, ranoren(Ci-Ca)ankun, ranoren(Ci-Cs)ankoxcH,
ranoren, penun, -NHC(O)OR?, -NHC(S)OR? -C(O)R®,-NHC(O)NHRE, -NHC(S)NHRE, -
NHS(0):NHRE, -C(S)R®, S(0):R¢, S(O)R®, -C(O)ORY, -C(S)ORY, -C(O)NRCRL, -C(S)NHR®, -
NHC(O)RY, -NHC(S)RY, -OR¢, -SR®, -O(C1-C4)ankunOR®, -NR°R{, 4-6-unennsiii rerepoapun
WU 4-7-4JIeHHBIH FeTepOLMKIINI, MPUUeM yka3aHHbIH Gpenu 1 R Heobs3aTenbHo 3amelieH 1
WM 2 rpynnamu, BeiopanHbiMu u3 RE, ykazanubiii (C1-Cs)ankun ans R® Heo6s3aTenbHo
3amemen | unu 2 rpynnamu, BeidopanaeivE u3 ORY -NR/RX, penuna u 5-6-anennoro
reTepoapuia, Kakablil yKa3aHHbIN 4-7-4JIEHHBIN FeTepOLUKIINI U 4-0-4JIeHHBIA reTepoapul
HeoO0s13aTeNIbHO U He3aBHCUMO 3aMellieH | win 2 rpynmnamu, BbiOpanHbIMU U3 R™, 1 ipu aTom

Kbl yKa3aHHBINA (PEHUIT U S-O-4JICHHBIN rerepoapuil Heo0sA3aTeNbHbIX 3aMECTHTEIEH,
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nepeuncnennbix 1 (C1-Cq)ankuna B R, HeoOs3aTeIbHO U HE3aBUCUMO 3aMelieH 1 umu 2
rpynnam, BeIOpaHHbIME 13 RE;

Re R R, R* u R™ kasplii HE3aBUCHMO, TIPEICTABIIAIOT cO00i Bogopon, ranores, (Ci-
Cq)anxwun, ranoreH(Ci-Cq)ankui, (C1-Cs)ankokeu, ranoreH(Ci-Cq)ankokcu, penm, -(Ci-
Cq)ankundennn, 3-4-4ieHHBIN UUKIOATKWIT, 4-0-4JICHHBIH reTepoapui UiH 4-7-4IeHHbINA
reTepOLMKIIN, U TIPH 3TOM yKa3aHHbIH 4-7-4ieHHblil rerepormkaun s RE R: RI u RE
JOTIONIHUTENBbHO HeOOs13aTeIbHO 3ameleH rpymmoii =0.

R? R RS, RY R® u RE xaxplii He3aBUCHMO, IPENCTABIAIOT COOOMH BOIOPO, IaNOTeH,
(C1-Cy)amkumn, ranoren(Ci-Cq)ankmn, (C1-Cq)ankokcn, ranoren(Ci-Cs)ankokcu, penwn, 3-4-
YIEHHBIN [IUKIJIOATKII, 4-0-4JIEHHbIH reTepoapui Uil 4-7-4IeHHbIH reTePOLUKIIIII, TIPUYEM 1)
ykasansbrii (C1-Cq)ankun mms R? RP, RS, RY, R€ u Rf neoGszarensho 3amemen 1 wm 2
rpynnamu, BeiopannbivMu u3 dernna, ~OR", -NR/R; ii) kaxblit ykasaHHbIH heHu, 4-6-
uJIeHHBIH reTepoapu u 4-7-uneHHbli rerepormkaun s R R® R RY R u Rf Heobs3aTenbHO
Y HE3aBUCHUMO 3ameleH | wim 2 rpynnamu, BeIOpaHHbIMU U3 RE, 1 1i1) yka3aHHbIH 4-7-4JIeHHBINA
rereporkmun ans R RP, R€ RY, R® u Rf nononuuTensHo HeoOs3aTebHO 3aMelleH Tpyoit
=0.

2. Onpedenenus

[0016] IIpu ncrnonb30BaHUM B OTHOIIEHUH ONMUCAHUS XUMUYECKON IPYIIBI, KOTOPAsk MOKET
UMETb HECKOJIbKO TOYEK MPUCOeAUHEH s, Aeduc (-) O3HaA4YaeT TOUKY MPUCOESAMHEHUS YKA3aHHOU
TPYIIBI K IEPEMEHHOM, Uit KOTOpoi oH ykazaH. Hampumep, -NHC(O)OR? u -NHC(S)OR?
O3HAYAEeT, YTO TOYKA MPUCOEAUHEHHS] YKa3aHHOW TPyl HAXOIUTCS y aTOMA a30Ta.

[0017] TepMUHBI «Tajio» U «TaJIOTeH» OTHOCSATCS K aTOMY, BhIOpaHHOMY u3 (ropa (pTop, -
F), xnopa (xnop, -Cl), 6poma (Opom, -Br) u tiona (¥oxn, -I).

[0018] TepMuH «ajaKuI», UCTIOIB3yEMbIH OTIAEIBHO WU KaK 4acTh O0Jjiee KPYIMHOTro
(pparMeHTa, TAaKOTO KaK «raJOreHaJKII» U T.I1., O3HAYAET HACBIIICHHBIN HEPA3BETBICHHbIH MU
Pa3BETBIICHHBIN OJTHOBAJICHTHBIN YIJI€BOAOPOAHbIN paaukai. Eciu He yka3aHO MHOE, aJKUJIbHAs
rpymmna oObiaHO comepxkuT 1-4 atoma yriepona, T.e. (Ci-Ca)amkui.

[0019] TepMuH «aaKuIeH» OTHOCUTCS K JBYXBaJIEHTHOMY HACBIIIEHHOMY YTJIEBOAOPONY.
[0020] «AJNKOKCH» O3HAYAET AJIKUJIBbHBIA PaAUKaJ, MPUCOSTUHEHHBIN Yepe3 CBA3bIBAIOLINN
aToOM KHCJIOpona, npeacTasieHHbii Gopmyoin —O-ankun. Hanpumep, «(C1-Cs)amkokcm»
BKJIFOYA€T METOKCH, 3TOKCH, ITPOTMIOKCH U OyTOKCH.

[0021] TepMuH «rajoreHanKkum» BKIKYAET MOHO, OJIN- U NEPrajJoreHaJKUIbHbIE TPYIILL,

B KOTOPBIX TaJIOTeH He3aBUCUMO BbIOpaH u3 GTopa, Xjaopa, Opoma u Hoaa.



[0022] «["anoreHaIKOKCHY» MPEACTABIISIET COOOM raJIOreHAKUIIBHYIO TPYIIY, KOTOpas
NPUCOEIMHEHA K APyromMy (parMeHTy depe3 aToM KHUCIOPO/ia, TAKYIO KaK, HaIIPUMep, HO He
orpannuuBasice umu, “OCHCF; unu —-OCFs.

[0023] TepmuH «reTepoapuiry, HCTIONb3YeMbIH OTAEIBHO HIIH KaK YacTh 00Jiee KPYITHOTO
¢dparmMeHTa, OTHOCHUTCS K 5-6-4JIEHHOMY apOMaTUYECKOMY paguKaiy, conepskamemy 1-4
rerepoaroma, BeIOpanHbIX 13 N, O u S. I'erepoapui BKIIIOYAET, HATPUMEP, THEHU, QypaHH,
MUPPOITWII, UMUIA30JIWI, TUPA30JIIIL, TPUA3OIWIL, TETPA3OJIII, OKCA30IUII, U30KCA30IHIL,
OKCaJMa30JI1J1, THA30JIUJI, N30THA30JINI, THAANA3OIII, TUPUAWIL, MTUPUJA3UHNTL, THPUMHUIUHNTL,
nupaszuHu U T.4. Ciaenyer NOHUMAaTh, YTO IPU HAJTMYUU YKa3aHUS HeoOs3aTebHbIe
3aMEeCTHUTENH B F€TePOapUIIbHON IPyIIIe MOTYT MPUCYTCTBOBATh B JIFOOOM MOJIOXKEHUH,
MOIXOMSIIIEM ISl 3aMELLEHUS.

[0024] TepMuH «reTepOLUKINID 03HAYaeT 4-7-4JI€HHOE HACBHIIIEHHOE U YaCTUYHO
HEHACBILIEHHOE IeTEPOLUKINYECKOe KONbLIO, coAepkaliee oT 1 10 4 rerepoaToMOB, HE3aBUCHUMO
BeIOpaHHbIX U3 N, O 1 S. 'eTepOoLUKIMIBHOE KOJIBIIO MOJKET OBITh MPUCOETUHEHO K €ro
OOKOBOI TpyIIe Yepes 000 rerepoaToM WK aTOM yIiIepoa, €Clid B pe3ysibTare 00pasyercs
crabuibHas cTpykTypa. [IpuMepsl TAKMX HACBIIEHHBIX MM YACTUYHO HEHACBIIIEHHBIX
reTePOLMKJINYECKUX PAJNKAJIOB BKIIOYAIOT, O3 OrpaHUueHHs], TeTParuaApoQypaHu,
TETPAruAPOTUEHUII, TETPArUAPONUPAHNUI, MTUPPOIUAUHII, MTUPUAUHOHUI, TUPPOIUAOHNUI,
NUMEePUINHII, OKCA30JIMANHIIL, TUIIEPA3UHII, TUOKCAHWII, TUOKCOJIAHUI, MOP(OIHMHMI,
auruapodypaHil, TUTHAPOTHPAHIII, TUTUAPOTIUPUINHILII, TETPArHIPOTHPUAUHII,
OUTUAPONUPUMUIUHIIL, OKCETaHUI, a3€TUINHUI U TeTparuaponupumuauaui. Crenyer
MIOHUMATh, YTO MPH HAJINYUHN YKA3aHUS HEOOs3aTeIbHbIE 3aMECTUTEIN B FeTePOLUKIIHIIBHON
IPyIIe MOTYT MPUCYTCTBOBATD B JIFOOOM IMOJIOKEHHUHU, TIOAXOSIIEM TSl 3aMELIeHHUs, 1
BKJIOYAIOT, HAIPUMEp, MOJIOKEHNE, B KOTOPOM MPUCOEINHEH YKa3aHHBIM MeTepOLIMKINIT
(HampuMep, B ciiyyae HeoOsA3aTeIbHO 3aMEIIEHHOTO MeTePOLMKIIMIIA UITH FeTEPOLIUKITHIIA,
KOTOPBIH SIBISIETCS HEOOSI3aTEIbHO 3aMEIEHHBIM).

[0025] TepMUH «LIUKIOANKUI» OTHOCUTCS K LIUKJIMYECKOMY YIJIEBOJOPOAY, COAEPKALIEMY,
€CJIM He YKa3aHO UHOE, OT 3 10 10 KoNbLEBBIX aTOMOB yIiiepoaa. MOHOLUKINYECKHE
LIMKJIOAJIKUIIBHBIE TPYTIIbI BKJIOYAIOT, 0€3 OrpaHHYEeHHs], IUKJIONPOINJI, IUKIOOYTHII,
LUKJIOTIEHTIJI, IUKJIONEHTEHWII, IUKJIOTEKCUJI, LIUKJIOTE€KCEHUJI, LIMKJIOTENTIII, LIUKJIOTeNTeHUI U
IMKJIOOKTIIL. Clienyer MOHUMATh, YTO MPH HAIMYHMU YKa3aHUs HeoOs13aTeIbHbIE 3aMECTUTEIH B
LIUKJIOATKMIIBHON MITH LUKJI0ATH(ATHIECKOH IrPyIIIe MOTYT MPUCYTCTBOBATh B IFOOOM
MOJIO’KEHUH, TIOAXOASLIEM AJIS 3aMELIEeHUs], U BKIIIOYAIOT, HAIIPUMED, MOJIOKEHUE, B KOTOPOM

NPpUCOCAUHEH YKaBaHHbeI MUKJIOAJIKHIT HJIU LII/IKJ'IoaJ'II/I(I)aTI/ILICCKaH rpymra.



[0026] Tepmun « TREX1» OTHOCHUTCS K 3K30HYKJI€a3e TPU LITPUX penapauuu 1 umm K
sk3onykJea3e penapaunu JIHK 1, kotopast npencrasisier codoit pepMeHT, KOTOPBIH y JIFonen
xonupyercs reHoM TREX1. Mazur DJ, Perrino FW (aBryct 1999). "Identification and
expression of the TREX1 and TREX2 cDNA sequences encoding mammalian 3'-->5'
exonucleases". J Biol Chem. 274 (28): 19655-60. doi:10.1074/jbc.274.28.19655.

PMID 10391904; Hoss M, Robins P, Naven TJ, Pappin DJ, Sgouros J, Lindahl T (aBryct 1999).
"A human DNA editing enzyme homologous to the Escherichia coli DnaQ/MutD protein".
EMBO J. 18 (13): 3868-75. doi:10.1093/emboj/18.13.3868. PMC 1171463. PMID 10393201.
VYkazaHHbII T'eH Konupyer riaBHyo 3'->5' sk3onykieasy JIHK B knerkax uenoBeka. YKa3aHHbIN
Oemnok mpencrasisier cOO0H HEMPOLECCUBHYIO 3K30HYKJIEa3y, KOTOpask MOXKET BBINOJIHATh
¢yukuunto koppexunu JJHK-nonumepassl yenoseka. OH Takke sABISETCS KOMIOHEHTOM
xomrutekca SET u neiictByer, ObicTpo paspymast 3'-koHus! pasopsanaoii JIHK Bo Bpems rubenu
KJIETKH, ornocpenoBaHHoi rpan3uMoM A. Kierku, mumennsle pyakumnonansHoro TREX1,
JEMOHCTPHUPYIOT aKTUBALUKO KOHTPOJIBHOHN TOYKHU XpOoHHUUYecKoro nospexaenus JJHK u
BHEsZIEpHOE HaKOIIeHue >HnoreHHoro ognonenodednoro JIHK-cyberpara. ITo-Bugumomy,
6enox TREX1 o6suHO meficTByeT Ha ogHoUenodeuHsle nonuaykineorunsl JJHK, o6pasoBanHbie
B pe3yJIbTaTe MPOLIECCHHTA MPOMEKYTOYHBIX IPOAYKTOB abeppaHTHOI permukanun. Takoe
neiicteue TREX1 ocnabnsier nepeaayy CUrHaiIOB KOHTPOJIbHOM Touku nospeskaenus JJHK u
NPEIOTBPALIAET MATOJIOTHIECKYI0 MMMYHHY0 akTuBauuio. TREX1 merabonusupyer oOpaTtHo
TpaHckpubupyemyro ogHouenoyeunyo JJHK sHAOreHHBIX peTpO3JIeMEHTOB B 3aBUCUMOCTH OT
MPUCYLIETrO KJIETKE aHTUBUPYCHOIO HAa30pa, 4TO NpUBOAMT K MolHOMY oTBeTy IFN I Tumna.
TREXI1 cnocobctByer yknoHeHnto BUU-1 oT UTO30JIbHOTO 30HAUPOBAHUS TOCPENCTBOM
paspyuenus supycHoit k/IHK B nuronnasme.

[0027] Tepmun « TREX2» OTHOCHUTCS K 3K30HYKJI€a3e TPU LITPUX penapaluu 2, KoTopas
npencTasisier co0oit pepmeHT, KOTOPBIH y Mmonel kogupyercs reHom TREX2. Yka3aHHbIi reH
KOZIUPYET SIAePHBIN OEJIOK C 3K30HYKJIea3HOH akTUBHOCTBIO 0T 3' k 5'. Konupyemsiii Oenok
y4acTBYeT B penapauuu AByxuenodeunbix pazpeisoB JJHK u moxker B3anmozeiicTBoBaTh ¢
nensra-/IHK-nonumepasoi. @epMeHTHI C TAKOH aKTUBHOCTBIO YYaCTBYIOT B PEIJIMKALINM,
pemapanuu u pekombunanuu JJHK. TREX2 npencrasnser co0oii 3'-3k30HYKI€a3y, KOTopast
MPEeUMYIIeCTBEHHO SKCIPECCUPYETCsI B KEPATUHOLIMTAX U BHOCUT BKJIaJ B SNIUAEPMabHbIN
otBeT Ha nospexaeHue JIHK, BoizBanHoe Y @-B. buoxumuueckne U CTpyKTYpHbIE CBOMCTBa
TREX2 ananoruuasl TREX1, X0Ts 1 He MAEHTUYHBL. YKa3aHHbIE 1Ba O€IKa MMEIOT
OJIMHAKOBYIO TUMEPHYIO CTPYKTYPY M MOTYT mpoueccuposats cydctpate! on/IHK u qu/IHK in
Vifro ¢ IOYTH UACHTUYHBIMU 3HAYEHUSAMH Kea. OTHAKO HEKOTOPBIE OCOOCHHOCTH, CBSI3aHHBIE C

KUHETUKOH (pepMeHTa, CTPYKTYPHBIMU IOMEHAMH H CYOKJIETOUYHBIM PACIIPEeNIeHUEM, OTIMYAI0T



TREX2 or TREX1. TREX2 umeer cpoactso k JIHK-cybctparam in vifro B 10 pa3 MeHbIne, yem
TREX1. B ornuune ot TREX1, B TREX2 orcyrcrByer COOH-kOH1IEBOM OMEH, KOTOPBIH
MOXET OIocpenoBaTh MexOenKkoBble B3anMoneicTeus. TREX?2 nokanusyercs kak B
LUTOIIa3Me, Tak | B siape, Torna kak TREX1 oOHapykuBaeTcsi B SHIOIIA3MATUYECKOM
peTHKYIyMe U MOOMITU3YETCsl B IIPO BO BPEMS ONOCPEIOBAHHON IPaH3UMOM A THOETH KJIETOK
wnu nocie nospexaenus J1HK.

[0028] TepMuHBI «CYOBEKT» U «IALUEHT» MOTYT OBITh HCIOJIB30BAHbBI B3aUMO3aMEHSIEMO U
O3HAYaKT MJIEKONUTAIOILEE, HY KAAIOIIEeCs B JICUEHUH, HAITPUMED, JOMALIHUX KUBOTHBIX
(Harmpumep, cobak, KOIIEK U T.I1.), CEIbCKOXO35IHCTBEHHBIX JKUBOTHBIX (HapuMep, KOPOB,
CBHHEH, JIoImaiel, OBell, KO3 U T.I1.) ¥ JaDOpaTOPHBIX KUBOTHBIX (HaNpUMep, KPBIC, MbIIIEH,
MOPCKHUX CBHUHOK U T.11.). OOBIMHO CYOBEKTOM SIBIISIETCS YEJIOBEK, HY>KAAIOLIUICS B JIEUSHUH.
[0029] TepmuH «MHrUOMPOBATH», KUHTMOMPOBAHKIE)» WM «MHTHOUPYET» BKIIOYAET
CHI)KEHUE UCXOIHOTO YPOBHS OMOJIOrMYECKOH aKTHBHOCTH WJIH MPOLECCa.

[0030] B naHHOM KOHTEKCTE TEPMUHBI «JICUUTY, JIEUUTH» U «JIEUEHHUE» OTHOCATCS K
PEeBEpCUPOBAHUIO, OOJIEMYEHNI0, OTCPOUKE BOSHUKHOBEHHSI WIIN 3aMEIJICHUIO TIPOTPECCUPOBAHUS
3a00J1eBaHIsI MIIN PACCTPONCTBA, I OTHOTO MK OOJee ero CHMITOMOB, KaK OMHCAHO B TAHHOM
JOKyMeHTe. B HEKOTOPBIX acNeKTax JIEYeHHEe MOKHO OCYLIECTBJISTh IOCHE MPOSBIEHUSI OJHOTO
i 0oJiee CUMITOMOB, T.€. TePANeBTUYECKOe JIedeHne. B npyrux acrnekrax Jie4eHne MOXKHO
OCYLIECTBJISITh B OTCYTCTBUE CUMITTOMOB. Hanpumep, nedeHne MoxxeT ObITh HA3HAYEHO
BOCIIPUUMYHMBOMY MHJIUBUIY IO MOSIBJICHUS CUMIITOMOB (HapuMep, ¢ y4eTOM aHaMHe3a
CHMITTOMOB H/HJTH C Y4€TOM BO3J€HCTBUSI HA KOHKPETHBIH OPTaHU3M WU IPYTUX (pakTopoB
BOCIIPHMMYHBOCTH), T.€. MPOPUIAKTHIECKOE JieueHne. JleueHne TakKe MOKHO MTPOAOIIKATh
MIOCJIe YCTPAHEHUs] CUMIITOMOB, HallpUMep, AJIl OTCPOYKU UX PELIUANBA.

[0031] TepmuH «papmManeBTUIECKH MTPUEMIIEMbIH HOCUTEJb» OTHOCHTCSI K HETOKCHYHOMY
HOCHUTEJIIO, aIBIOBAHTY WJIH CPeZe, KOTOPbIE HE YXYAIIAIT (apMaKoJOTHUECKYH0 aKTHBHOCTD
COE€IMHEHMUs], C KOTOPBIM OHU COCTABJIEHBI B KOMNO3ULIMI0. PapMaleBTUYECKU PUEMIIEMbIE
HOCHTEIIH, aABKOBAHTHI WIH CPEAbI, KOTOPBIE MO>KHO HCIOJB30BATh B KOMIO3ULIUAX, OMMCAHHBIX
B JAHHOM JIOKYMEHTE, BKJIFOYAIOT, HO HE OTPAaHUYMBAIOTCS UMH, HOHOOOMEHHUKH, OKCUT
ATFOMUHMUSI, CTeapaT aJJFOMHUHUS, JIEUTHH, OEJIKH CBIBOPOTKH, TAKHE KaK aIb,OYMHH CBIBOPOTKH
yenoBeka, OydepHble BellecTBa, Takue Kak GocdaTsl, TIULIKH, COPOUHOBAsI KUCIIOTA, copdaT
KaJIisi, CMECH HEMOJHBIX IIULEPUIO0B HACBHIIEHHBIX PACTUTENBHBIX KUPHBIX KUCJIOT, BOLY, COJIU
WK 3JIEKTPOJIUTBI, TAKHUE KakK Cyibpar nmporamuHa, runpodochar nuHarpus, runpodocdar
KaJIusi, XJOPUJ HATPUs, COJU LIMHKA, KOJUIOMAHBIN TUOKCU KPEMHUs, TPUCUIIMKAT MarHus,

MOJIMBUHUJITIUPPOJIHUAOH, BEIIECTBA HA OCHOBE LICJUIFOJIO3bI, MMOJIUS TUIICHTJIMKOJIb,



KapOOKCHMETHIILIEIUTFOJIO3Y HATPHUS, TIOJHAKPUIIATHI, BOCKH, ITOJU3THIICH-
MOJTHOKCUTIPOITHIIEHOBBIE OJIOK-TTOJIMMEPHI, TOIMITHIIEHTJIMKOJIb U JIAHOJIUH.

[0032] JInst npuMeHeHusl B MEAULIMHE COJIM COEIUHEHU M, OMMMCAHHBIX B JAHHOM JIOKYMEHTE,
OTHOCSITCSI K HETOKCUYHBIM «()apMaleBTUIECKH TPUEMIIEMBIM COJISIMY. DOPMBI
bapmMarieBTHIECKH MPUEMIIEMbIX COJIEH BKIIFOYAIOT (hapMaLEeBTHUECKU PUEMIIEMbIE
KHCJIOTHBIE/aHNOHHBIE WJIM OCHOBHBIE/KaTHOHHBIE conu. [IpuronHele papMarieBTHUECKH
NpUeMJieMble KUCIOTHO-aAAUTUBHbBIE COJIM COEANHEHUH, ONTUCAHHBIX B JAHHOM JIOKYMEHTE,
BKJIFOYAIOT, HAIIPUMEP, COJIM HEOPTAaHUYECKUX KHUCIIOT (TaKHUX KaK XJIOPUCTOBOIOPOIHAS
KUCJI0Ta, OpOMHUCTOBOIOpOAHAsA, GocopHasi, a30THASI U CepHAsi KUCJIOTa) U OPTaHUYECKHIX
KUCJIOT (TaKMX KaK YKCYCHasi KUCJIOTa, O€H30JICyIb(pOHOBAs, OeH30HHas, METaHCYJIb()OHOBAS U
I-TOJIyOJICYJIb(OHOBBIE KUCIIOTHI). COeqUHEHNs IO JAHHOMY OIHCAHHUIO C KUCIIOTHBIMU
IpyNnamu, Takue Kak KapOOHOBBIE KHCIOTBI, MOT'YT 00pa30oBbIBaTh (hapMarieBTHUECKH
npreMJIeMble COJU ¢ (hapMaLIeBTHUECKH PUEMIIEMbIM OCHOBaHHeM(siMu). [Ipuronsbie
(apmareBTHYECKH TIPUEMIIEMbIE COJIM OCHOBAHMH BKJIIOYAIOT, HATIPUMEP, COJIM AMMOHHUSI, COJIH
IIEJIOYHBIX METAJJIOB (TaKUe KaK COJM HATPHS M KAJIMS) U COJIU LIEJIOYHO3EMENbHBIX METaJIOB
(Takume kak conu MarHus U kanbuus). CoenHeHNs ¢ YeTBEPTHYHON aMMOHHEBOH IPyNIIOit
TaKkKe COleprKaT NPOTUBOUOH, TAKOW KaK XJIOpuA, OpoMuz, HOAHA, aleTaT, mepxJjaopaT U T.IL.
Jlpyrue mpuMepbl TAKHX COJIEH BKJIFOUAKOT THAPOXJIOPUIBI, THAPOOPOMHUIBL, CYIb(aThI,
METaHCYJIb(QOHATHI, HUTPATbI, OEH30aThl M COJIM C AaMUHOKHCJIOTAMH, TAKUMH KaK TJIyTAMHHOBAs
KUCJIOTA.

[0033] TepmuH «3¢(eKTUBHOE KOIMYECTBO» HITH «TepaneBTHYeCKu 3((HeKTUBHOE
KOJIMYECTBO» OTHOCUTCS K KOJIMYECTBY COEAMHEHMUs, OMIMCAHHOIO B IAHHOM JIOKYMEHTE,
KOTOPOE BbI3bIBAET TPeOyeMbIii WM MPEUMYIIIECTBEHHbINA OMOIOrMYECKUN WK MEIUITTHCKUH
OTBET y cyOBbekTa, Hanpumep, K 1o3e oT 0,01 1o 100 MI/kr Macchl Teja B CyTKH.

3. Coedunenus

[0034] Bo BTOpOM BapuaHTe peanu3alid B JAHHOM JOKYMEHTE MPEAJIOKEHO COCIMHEHUE

dopmys 11:

2 .
R (Im;
W €ro (I)apMaLIeBTI/ILIeCKI/I npuemijieMas COJib, rA€ NNEPEMCHHDBIC ABJIAIOTCA TAKUMHU, KaK OIMHUCAHO

BBILIEC B IEPBOM BAPHUAHTE pC€ain3alluu.



[0035] B TpeTheM BapuanTe peanusanuu R* npencrapiser co6oit (C1-Cs)ankun B
coennHeHUsX Gpopmydst I wmu 11
[0036] B dyeTBepTOM BapuaHTe peanu3aluy B JaHHOM JOKYMEHTE NMPEIIIOKEHO COETUHEHNE
dopmyst I1I:

O—-N

&2
O NH

( : } |
X/l\l\ll @]

W €ro (1)apMaI_IeBTI/ILIeCKI/I npuemijieMast COJib, rA€ IEPEMCHHBIC SABJISIFOTCS TAKUMH, KaK OIMHUCAHO

(1),

BBILIE B [IEPBOM, BTOPOM UJIU TPETHEM BapUAHTE peanu3aLiu.
[0037] B nsitom BapuanTe peanusanmu koablo A B coenuneHusx ¢popmyist I, 1T vmu 1T
NPenCTaBIseTCOO0H (HEeHMIT, MUPUANI, TTUPA3OIUI, LUKJIOMPOII, LIMKJIOOYTHII, a3 TUAMHIII
WIN MTUIEPUINHNI, KOKABIA U3 KOTOPBIX HEOOS3aTeIbHO M HE3aBUCUMO 3aMeIeH OHUM WJIH
nByms R°, ipuuem ocTajibHble epeMeHHbIe SBISIOTCS TAKMMH, KaK OMUCAHO BBIIIE ISl TEPBOTO,
BTOPOTO, TPETHETO UJIN YETBEPTOrO BApUAHTa pealnu3auuu. AJIBTEPHATUBHO, B COCTABE MSTOrO
BapUaHTa peaan3aimu, Koablo A B coequHeHusx Gopmyisl I, IT wnm I npencrasnser coboit
TPHUA30JINJI, TUPPONUANHIIL, AUA3ETIAHIIT WIIU MTUIEPA3HHIIL, KQXKIbIM U3 KOTOPBIX
HE00A3aTeNIbHO 1 HE3aBUCUMO 3aMellleH OJHUM UM AByMs R°, mpuuem ocTanbHbIe epeMeHHbIe
SIBJIAIOTCSA TAKUMM, KaK OMUCAHO BBIIIE /JI IEPBOr0, BTOPOTO, TPETHETO UK YETBEPTOrO
BapHaHTa peaju3aliu.

[0038] B mectom BapuanTe peanusaiuu R° B coenunenusx Gopmyssi I IT i I
npencrasjsier codo (C1-Cs)ankum, ranoreH(Ci-Cs)amkun, ranoren(Ci-C4)aNkoKCH, TaloreH,
denmn, -NHC(O)OR?, -C(O)R®, S(0):R¢, S(O)RE, -C(O)ORY, -C(O)NRCRE, -NHC(O)RY, -OR¢, -
O(C1-C4)ankunOR?, -NRRE, 4-6-unennbIii rerepoapun Wi 4-7-4NeHHbIA T€TePOHKIILI,
NpHYeM yKa3aHHbIi Genun ans R> Heobs3aTenbHo 3aMerned 1 unm 2 rpynnamu, BbIOpaHHBIME U3
R, yxazannbiii (C1-Cs)ankun a5 R HeoOs3aTenbHo 3amelen 1 umy 2 rpynmnaMu, BhIOpaHHBIME
u3 —OR", -NR/R¥, pennna u 5-6-uneHHOro rerepoapuna, Kaxablil yKa3aHHbIH 4-6-4eHHbIi
reTepoaput u 4-7-4JIeHHbBIH TeTePOLUKIIIIT HeoOs3aTeIbHO U HE3aBUCUMO 3aMelneH | wiu 2
rpymnmnamu, BbIOpaHHbIMU U3 R™, 1 Tipu 3TOM Kak/blil yKa3aHHBINA (PeHWT U S-0-4IeHHBIH
reTepoapui HeobA3aTeNbHbIX 3aMecTuTeneil, nepeuncnennbix ans (Ci-Cs)ankuna B R,
Heo0s13aTeNIbHO U He3aBHCUMO 3aMellieH | wiu 2 rpynnamu, BbIOpanHeiMU U3 RE; R?
npencrasnser coboii (C1-Cs)anku, Heobs3aTebHO 3aMelneHHbli Gernnom; R mpencrasiser

coboti (C1-Cq)ankui, ¢peHmn, S-6-4IeHHbIN TeTepoapil Wn 4-7-4JIeHHbBIH FeTePOLUKIINIL,
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npudeM ykazansbli (C1-Cq)ankun HeoOs3aTenbHo 3aMeleH | wim 2 rpynnamMy, BHIOPpaHHBIMU U3
dennma, -OR™ u -NR'R¥, npudem kaxpiit ykasaHHbIH (heHHI, S-6-uNeHHbIH reTepoapu u 4-7-
YJICHHBII FeTePOLIMKIIIIT He00sA3aTeNbHO U HE3aBUCHMO 3aMelleH | uiu 2 rpynmnamuy,
BBIOpaHHBIMU 13 R®, 11 mpy 5TOM yKa3aHHbIHA 4-7-4I€HHBINA IeTePOLHUKIINII JONOTHUTEIBHO
HeoOs13aTenbHO 3amerneH rpynmnoit =0; kaxabiii R® HezaBucumo npencrasisier coOoi GheHm uim
(C1-Cs)amxum;, xaxapii RY mpencrapmser coboit Bogopon umu (C1-Ca)amkum; kasxmprii R°
He3aBUCUMO nipeacTasiisieT codoit Bogopon i (C1-Cs)ankui, HeoOs3aTeIbHO 3aMeIleHHbIH
rpymmoit ORY; kax et Rf nesasucumo npencrasnser co6oit sBonopon, (Ci1-Ca)anku, penun, 3-
4-4NIeHHBIN TUKJIOAIKWII, 4-6-4JIEHHBIN I€TePOAPUIT U 5-6-4JI€HHBIN MeTePOLUKIIIL, TPUIEM
Kbl yKa3aHHbIN QeHn, 3-4-4eHHbIN HUKIOANKII, 4-6-4JIeHHbIN reTepoapui u 5-6-
YJIEHHBII reTepOLIMKIINII HE00sA3aTeNbHO U HE3aBUCUMO 3amelteH rpynnoi R®; kaxnprii RE
He3aBucuMo npeacrasisier codoii (C1-Cq)ankun, ranoren(Ci-Cq)ankmn, (C1-Cq)ankokcu,
ranores(C1-Cs)ankokcu um rajoren; kaxasii R npencrasnser coboii Bomopon, (C1-Cs)amkun
umn -(C1-Cas)ankundenun; kaxmsii RI Hesapucumo npencrasnser coboit Bogopon i (Ci-
Ca)amxmr;, kaxnapii R* HesaBucumo npencrapisier co6oit Bonopon, (C1-Ca)ankun umm 3-4-
YJIEHHBIN LUKJIOATKWT, U Kakabid R™ npencrasnser coboit (C1-Cs)ankui, mpuyeM ocTaibHbIe
NepEeMEHHBbIE ABJISTIOTCS] TAKUMH, KaK OMHCAHO BbILIE JJIs IEPBOTO, BTOPOT'O, TPETHETO,
YEeTBEPTOro WJIH MATOr0 BapUaHTa pean3aluu.

[0039] B cenbmoM BapuaHTe peanusaiun R B coequnenusx Gopmyss I 1T wu I
npencrasysier codoi (C1-Cs)ankui, ranoreH(Ci-Cs)ankun, ranoreH, ¢penwmt, -NHC(O)OR?, -
C(O)R®, S(0):RS, -C(O)ORY, -C(O)NRCRE, -NHC(O)RY, -O(C1-Cs)ankunOR®, -NR°RY, 4-6-
YJIEHHBIN FreTepOoapuil UK S-6-4JIeHHBIN reTepOouKImI, npudeM ykasanHbii (C1-Cq)ankun mist
R’ neoOs3arensHo 3amemeH rpynmoi —ORY, eHMIOM Hitn 5-6-4j1eHHBIM reTepoapuiIom,
Kbl YKa3aHHBIN 4-0-UJICHHBIH reTepoapui U S-0-4JIeHHbIH reTePOLHKIINI He00s3aTeNbHO U
HE3aBUCHMO 3aMelleH | uin 2 rpynmnamMu, BeiOpaHHBIME U3 R™, 1 pu 3TOM KasKablH YKa3aHHBINA
(beHmn u 5-6-uJIeHHbIN reTepoapui HeoOsI3aTeNIbHBIX 3aMeCTHTEeNeH, epedncieHHbIX st (Cr-
Cs)ankuna B R’, HeoGs3aTeIbHO U HE3aBUCHMO 3aMelleH | My 2 TpynnaMu, BhIOPaHHBIMH U3
R&, mpudem ocTabHbIe IEPEMEHHBIE SBISIFOTCSI TAKUMH, KaK OMHCAHO BBILIE JUJIS IEPBOTO,
BTOPOT0, TPETHETO, YETBEPTOTO, MSITOrO WM LIECTOr0 BApUAHTa pealu3aluu.

[0040] B BocbMoM BapuaHTe peanusanuu R° B coeunenusx popmyJst I, IT uau I
npencrasysier codo (C1-Cq)ankmn, ramoreH(Ci-Cs)ankun, ranoreH, ¢penmt, -NHC(O)OR?, -
C(O)R®, S(0):R, -C(O)ORY, -C(O)NRCRE, -NHC(O)R? mmu -O(C1-Ca)anxkunORE, -NRCRE,
MOP(OTMHII, MUNIEPA3UHIIT WIN TTHPA30JIIIL, TIPUUEM KaKIBIH YKa3aHHbBIH MOPQOIMHILI,
MUTEPA3UHIII U MMPA30IUIl HeoOs3aTeNnbHO 3aMelieH | nim 2 rpynmnamMu, BelOpaHHbIME U3 R™,

yxasannbii (C1-Ca)amxun qis R’ HeobszarensHo 3amemmen rpymmoii —ORY, penumom,
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NMPA30JIMIIOM, MTUPUMHUANHUIOM WIHITAPUINHIIIOM, U ITPH 3TOM KaKIbIH YKa3aHHbIA (HEeHMI,
NIMPA30JIMIT, TUPUMHUIUHIIT U MAPUAUHNUI HEOOS3aTENbHBIX 3aMECTUTENEH, MePEUNCISHHbIX IS
(C1-Cs)ankuna B R, HeoOs3aTeIbHO U HE3aBUCUMO 3aMelleH | uiiu 2 rpynnaMu, BhIOpaHHBIMH
u3 R, mpuyem ocranbHble EpeMeHHbIE SBISIOTCS TAKMMHU, KaK ONMHCAHO BBILIE AJIs TIEPBOTO,
BTOPOTO, TPETHETO, YETBEPTOTO, MATOI0, LIECTOrO UM CEAbMOT0 BapUaHTa pealu3alyi.

[0041] B neBsaTom BapuaHTe peanusaiuu kaxaeii R B coenunennsax popmyss I I umum ITI
HEe3aBUCUMO npeacTasiisieT codoit Bopopo, (C1-Cq)anku, GpeHwt, mupasoi, THPUITHIIL,
TETPAruAPONHUPAHIII, MUIEPUANHII, TPUIEM KaXKIbIH YKa3aHHBIN (EeHNIT, THpa3oNu,
NUPUAWHIIL, TETPAruAPOIIUPAHIIT U UTIEPUANHII HE0O0A3aTeNbHO U He3aBUCUMO 3amerteH (Ci-
Cs)ankunom, mpudeM OCTaJIbHbIE IEPEMEHHBIE SBIISIOTCS TAKMMH, KaK OMHCAHO BBIIIE IS
IepBOro, BTOPOTO, TPETHErO, YETBEPTOr0, MATOr0, LIECTOr0, CEAbMOI0 MJIM BOCBMOIO BApHAHTA
peanusanuu.

[0042] B necsitom BapuanTe peanusaimu kaxabii R& B coennnenusx ¢popmyist I, 1T wmu ITT
He3aBucuMo npeactassier coboit (C1-Ca)ankun, (C1-Cs)aaKoKcH WK rajioreH, IpuieM
OCTaJIbHBIE IEPEMEHHBIE SBJISIIOTCS] TAKMMH, KaK ONMUCAHO BbILIE 1151 IEPBOT0, BTOPOrO,
TPETBETO, YETBEPTOTrO, MATOrO, IECTOr0, CEABMOIr0, BOCBMOIO UJIH IE€BATOrO BAPUAHTA
peanusanum.

[0043] B omunHaguaTom BapuanTe peanmamun R B coenunennsx Gopmyaer I, IT umu 11T
npexacrasisier coboit (C1-Cq)ankun, peHun, S-6-uIeHHbIH reTepoapul Win 4-7-4JIeHHbIH
reTepOLMKIIAI, PUYeM KaKIbIi yKa3aHHBIHA (DeHHN U S-6-uNeHHbIH reTepoapu as RP
Heo0s13aTeNIbHO U He3aBHCUMO 3aMelleH | win 2 rpynnamu, BeIOpaHHbIMU U3 rajioreHa u (Ci-
C4)aJIKOKCH, TIPH 3TOM YKa3aHHBIH 4-7-4JIeHHBIH reTepoluKInT a1 R HeoOsa3aTensHO 3aMelneH
rpymmoii =0, u ykasausbiii (C1-Ca)amxun mns R® Heobs3aTenpHo 3aMeren 1 i 2 Tpynmamu,
BLIOpaHHBIME 13 (enuna, -OR™ u ~NR/RK, mpuuem ocTanbHbIe IepeMeHHBIE SBISIOTCS TAKUMH,
KaK OIKCAHO BbIIIIE ISl IEPBOTO, BTOPOT0, TPETHET0, YETBEPTOTO, MSITOTO, IIECTOr0, CEABMOTO,
BOCBMOT0, A€BSITOTO UJIU IECATOrO BapuaHTa peatn3alim.

[0044] B 1BeHaAIATOM BapUaHTe peann3anuy kaxasii RE B coenunennsax popmynsr I, 11
win 11 vezaBrcumo npexacrasinsieT codoit Bogopo win (C1-Ca)amkun, npudeM ocTaabHbIe
NIEPEMEHHbIE SIBJIAIOTCS TAKUMH, KaK OMUCAHO BbILIE JJIs IEPBOT0, BTOPOT0, TPETHETO,
4EeTBEPTOrO, MATOr0, MECTOro, CEABMOI0, BOCBMOI0, AEBSTOr0, AECITOr0 WM OJMHHALATOrO
BapHaHTa peau3aLiu.

[0045] B TpunannaTom BapuanTe peammsanuu R® B coenunennsax dopmynst I, 1T umu 1T
npexacraisier codoit (C1-Ca)amkun, GeHn, MUPUIUHIII, TAPA3OIHI, THPUMUAHHII WA
MUTNEPUANHIIL, IPUYEM KaKIbIH YKa3aHHbIA (hEHWI, TUPUIANHIIL, TUPA30JIIIT U THPUMUAHHNT

nist R® Heo6s3aTeMbHO 1 HE3aBHCHMO 3aMeleH | 1y 2 TPYNNaMy, BHIOPAHHBIMU U3 TaloreHa

12



(C1-Cs)anxokcu, npuuem ykasaunbiii (C1-Ca)amkun s R Heobsi3aTensno 3amermen 1 umm 2
rpymnnamy, BeOpaHnbME 13 dernna, OH 1 NMe;, U IpH 5TOM yKa3aHHbIH mumepuauaun ans RP
HeoOs13aTeNbHO 3aMeltieH rpynnoii =0, mpuyeM OCcTalbHbIE IEPEMEHHBIE SBJISIOTCS TAKIMH, KakK
OMMCAHO BBILIE JJIs1 IEPBOT0, BTOPOTr0, TPETHETO, YETBEPTOTO, MATOTO, LIECTOTO, CEbMOTO,
BOCBMOT0, A€BSITOTO, AECSITOr0, OJMHHAALIATOTO WK ABEHAILIATOrO BapuaHTa pealu3alyi.
[0046] B ueThIpHaanaTOM BapuaHTe peanusanuu R® B coenunenusx popmyint I, I uau 11T
NpeACTaBIsieT OO0 BOJOPO, MPUUEM OCTAJIbHBIE IEPEMEHHBIE SIBIIIOTCS TAKUMH, KaK
OMMCAHO BBILIE JJIs1 IEPBOT0, BTOPOr'0, TPETHETO, YETBEPTOTO, MATOTO, LIECTOTO, CEbMOTO,
BOCBMOT0, AE€BSITOrO, AECATOr0, OAUHHAALIATOrO, IBEHAALIATOr0 WIM TPUHAALATOrO BApHUAHTa
peaau3aluu.

[0047] B nsaTHaauatom BapuanTe peanusauuu R* B coemunenusx popmyast I, I unu 1T
npenctassier coooit permn wim -NHC(O)OR?, npuuem ocranbHbIe IEpeMEHHbBIE SBISIOTCS
TAKMMH, KaK ONMMCAHO BbIIIE AJI IEPBOTO, BTOPOro, TPETHETO, YETBEPTOrO, MATOrO, IIECTOTO,
CeAbMOr0, BOCBMOTO, AE€BSITOTO, AECATOr0, OAUHHAALATOr0, IBEHAALIATOTr0, TPUHAALIATOTO WU
YEeTBIPHAALATOrO BApUAHTA PeaU3aLHH.

[0048] B mectHagmaToMm BapuanTe peanuszauuu X B coenuneHusx ¢popmyusl I, 1T wmm 1T
npexcrasisier coboii ¢Bsa3b i CHz, npudem ocTanbHbIe TEpeMEHHbIE SBISIOTCS TAKUMH, KaK
OMUCAHO BbILIE JUIs1 IEPBOTO, BTOPOrO, TPETHEr0, YETBEPTOrO, MATOrO, MIECTOr0, CEABMOrO,
BOCBMOT'0, IEBSITOTO, 1€CATOT0, OAMHHAILIATOr0, ABEHAILIATOTO HJIM TPUHAALIATOrO BapHaHTa
peanusanuu.

[0049] B naHHOM MOKYMeHTE TaKk»Ke MPEIOKeHbI (papMalieBTUYeCKHUEe KOMITO3HIINH,

conepskamue 1) coennnenue, nMmeroinee popmyiny I:

R? ;
HNJIN €ro (I)apMaL[eBTI/I‘{eCKI/I HpI/IeMJIeMyIO CO.]'H:;, rac HepeMeHHbIe SABJIAKOTCA TaKI/IMI/I, KaK
OIKMCAHO BBIIIE JUIs TIEPBOrO, BTOPOTO, TPETHETO, YETBEPTOrO, MSATOrO, LIECTOTO, CEIABMOTO,
BOCBMOTO, JIEBSATOrO, IECATOrO MM OAWHHAILATOrO BapUAHTA PEATH3aLni; 1 2)

(hapMaLleBTHYECKU TPUEMJIEMbINH HOCHTEJTb.
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[00S0] Coenunenus, umeromue GopmyIty I, JOMONTHUTENBHO OMUCAHBI B pa3zelie
«[Tpumeps» 1 BXOIAT B 00BEM TAHHOTO ONMUCaHUs. BKIIFOUeHBI Takke UX (papMaleBTHIeCKU
TpUEeMJIEMbIE COJTU 1 HEUTpasibHbIe (DOPMBL

4. Ipumenenue, 1ekapcmeeHHsle d)ODMbl U seederue

[0031] CoenuHeHus 1 KOMITO3ULINH, OMUCAHHBIE B JAHHOM JIOKYMEHTE, B LI€JIOM, MPUTOIHbI
st MmonynupoBaHus akTuBHOCTH TREX1. B HEKOTOpBIX acnekTax COEAUHEHUs U
bapmareBTHUECKHE KOMIIO3ULINH, ONICAHHBIE B TJAHHOM JIOKYMEHTE, HHTHOMPYIOT aKTUBHOCTD
TREXI1.

[0052] B HekoTOpBIX acrekTax coequHeHus U (papManeBTHIeCKre KOMITIO3ULIUH, OTICAHHbIE
B JIAaHHOM JIOKYMEHTE, ITPUTOIHBI AJIs1 JIEYEHUS] pacCTPONCTBA, cBsA3aHHOTO ¢ pyHkuueit TREX1.
Tak, B JaHHOM JOKYMEHTE MPEAJIOKEHBI CIIOCOOBI JIEUEHHUS] paCCTPONCTBA, CBA3aHHOTO C
¢ynkuueit TREX1, Bkimoyaroiye BBefieHHE CyOBEKTY, HY>KAAIOLIEMYCS B 3TOM,
TepaneBTUUeCKH 3P (PEKTUBHOTO KOJIMYECTBA COSAMHEHHSI, ONMCAHHOTO B JaHHOM JJOKYMEHTE,
WIH ero (papMarleBTHYeCKH PUEMIIEMO CON, WiN (papMalieBTHYeCKOW KOMITO3HIIH,
cozeprKalleil OnMCaHHOe COeTUHEHUE WIH ero (papMaLeBTUYeCKH IPUEMIIEMYIO COlb. Takxke
MPEJIOKEHO TPUMEHEHNE COETUHEHUs], OTTUCAHHOIO B JAHHOM JOKYMEHTE, UJIU €ro
(apmarieBTHYECKH IPUEMIIEMO COJIH, MITH (hapMaLleBTHYECKOH KOMITO3UIIMH, CONepIKarien
OIMCAaHHOE COEMHEHHE M ero (papMaleBTHYeCKH IPHEMIIEMYIO COJIb, U IPOU3BOICTBA
JIEKapCTBEHHOT'O CPEACTBA [ JIEYSHUsI PacCTPOUCTBa, cBsi3aHHOTO ¢ pyHkiueit TREX1. Takke
NPEIOKEHO COEAMHEHHE, ONMCAaHHOE B JAHHOM JJOKYMEHTE, HJIU ero (hapMaleBTHUECKU
npuemieMast CoJib, WU (papMaLieBTUYeCKast KOMIO3HLIUS, COIEpIKallasi OMMCAHHOE COSTUHEHNE
WK ero (papMaLeBTHUECKH PUEMIIEMYIO COJIb, IUIsl TPUMEHEHHS JJIs JISYSHUS] PACCTPONCTBA,
cesizaHHOTO ¢ pyHknuer TREX1.

[0053] B HexOTOpBIX acmekTax coequHeHUs U (papMaeBTHIeCKHe KOMITO3HUIIUH, OCAHHbBIE
B JAHHOM JIOKYMEHTE, IPUTOJIHBI JIJIs JICUECHUSI PaKa.

[0054] B HeKOTOpBIX acmekTax pak, KOTOpPbIE JieYaT COeNMHEHUMH U (hapMalleBTHIECKUMU
KOMITO3ULIMSIMH, OTTMCAHHBIMH B JAHHOM JOKYMEHTE, BBIOpAH U3 paKa TOJICTON KUIIKH, PaKa
JKENyJIKa, paKka IIUTOBUAHOM JKEJEe3bl, paKa JIETKUX, JISMKO03a, paka MOAKETy AOUHOU JKeJIe3bl,
MeJIaHOMBI, MHOKECTBEHHON MEJaHOMBI, paka rosoBHoro mosra, paka I{IHC, paka nodek, paka
MPECTAaTEeIbHOM JKeNe3bl, PaAKa SUYHUKOB, JIEHKO3a U PAaKa MOJIOYHOM JKeNE3Hl.

[00S5] B HeKOTOpBIX acnekTax pak, KOTOPBIN JieyaT COSTMHEHUSMH U (hapMarleBTHUECKUMU
KOMITO3ULIMSIMH, OTTMCAHHBIMH B JAHHOM JOKYMEHTE, BBIOPAH U3 paka JIETKHX, paKka MOJIOYHOM
JKEJIE3bl, paKa MOAXKENyAOUYHOM XKeNe3bl, PaKa TOJICTON U MPSIMOM KULIOK U MEJIAHOMBI.

[0056] B HekoTOpbIX acnekTax (apManeBTHIECKas KOMITO3ULHS, ONIMCAHHAS B JAHHOM

AOKYMEHTE, COCTABJICHA AJIsA BBEACHUS MALIUCHTY, HYKAAOLMIEMYCA B TaKoM KOMITO3UILIHNH.
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®dapmanieBTHYECKHE KOMIO3ULNHY, ONIMCAHHBIE B JAHHOM JOKYMEHTE, MOXXHO BBOAUTD
NepOPaIbHO, TAPEHTEPAIbHO, HHTASLIUEH CIpesi, IOKAJIBbHO, PEKTABHO, HAa3aIbHO, OYKKAJIBbHO,
BAarMHAJIbHO WJIM Y€pe3 UMIUIAHTUPOBAHHBIN pe3epByap. TepMUH «MapeHTepasbHbli» B JAHHOM
KOHTEKCTE BKJIFOYAeT MOJKOKHBIN, BHYTPUBEHHbBIN, BHYTPUMBILIEUHbIH, BHYTPUCYCTaBHbIH,
MHTPACUHOBUAJIbHBINA, HHTPACTEPHAJIbHBIN, HHTPATEKAJIbHBIN, BHYTPUIIEUEHOYHBIMH,
BHYTPHUOYArOBBIi U BHYTPUUYEPETHON cr1ocod BBeNEHNUs MHbEKIMN in nHpy3uil. B HekoTopbIx
BAPUAHTaX peajnu3aliy KOMIIO3ULUU BBOAST NEPOPATIbHO, UHTPANIEPUTOHEAIBHO WIIH
BHyTpUBEeHHO. CTepuibHbIe (OPMBI A1 HHBbEKLUH (PapMaLieBTHYECKUX KOMITO3ULIUH,
OINMCAHHBIX B TaHHOM JOKYMEHTE, MOTYT ObITh BOAHBIMH UJIM MACIITHBIMU CYyCIeH3UAMHU. Takue
CYCIIEH3UU MOXHO COCTABJISATb B COOTBETCTBUU C TEXHOJIOTUSIMH, U3BECTHBIMU B JAHHON
00JIaCTH TEXHUKH, C UCTIOJIb30BAHUEM MPUTOHBIX JUCTIEPTUPYIOIIUX HIIM CMAUHBAIOLITHX
areHTOB U CYCIEHAUPYIOIIHUX areHTOB.

[0057] B HekoTOpbIX acnekTax (hapMaleBTHUYECKHU KOMITIO3ULIUH BBOAST MEPOPATBHO.

[0058] KoHkpeTHast 1o3a u cxema JieueHust JIsi TI0OOro KOHKPETHOT'O MALUeHTa 3aBUCST OT
PasINUHBIX (GaKTOPOB, BKIIOYASI AKTUBHOCTh KOHKPETHOT'O MCIOJIb3YEMOrO COSIMHEHNUS,
BO3PACT, Maccy Tena, 00l1ee COCTOSIHUE 310POBBS, MOJI, PALIMOH, BpeMsl BBEIEHUsI, CKOPOCTh
HKCKPELNH, KOMOMHALIMIO JIEKAPCTB, PELIEHHUE JIEHYAIIero Bpada U TSDKECTb KOHKPETHOTO
3a001eBaHMsI, TIOJIEKALIETO JIeueHHI0. KommuecTBo coeinHeHNs1, ONMCAHHOTO B JAHHOM
JOKYMEHTE, B KOMITO3ULIMM TAKKe 3aBUCHUT TAK)XK€ OT KOHKPETHOIO COEAMHEHUS B JAHHOU

(bapMaLieBTUYECKON KOMITO3HULIUH.
INPUMEPBI

XMMHYECKHI CHHTE3

[0059] Crenyromie WUTIOCTPATUBHBIE TPUMEPHI IPEAHA3SHAYESHBI TSI O0JIer4eHuUs
WUTIOCTPALMK JAHHOTO OMMCAHUS, U OHU HE NPEAHA3HAYEHbI U HE TOJKHBI TOJKOBATHCS B
Ka4eCTBE OrpaHrueHHst 00beMa JTaHHOTO H300pETeHNUS.

O0mas cxema cuHTE3A
|

COMa 0.0
H
_MN-OHHCI N—C0:Me  yopnon, N Sy OH
N | O
R,,.-’-':a MazS0y, EtOH, Hz0_ R,J-..N' KWnAY. c ofp. ¥xonon, JL
MeiD,C —=—CO,Me ! 22%, koN
25%
o
L
N Oy NH
e
. g OH
iPiATI {20, T}, T W
-TPC-20°C A
28% R "|4 Q
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[0060] 2-(3-6pom-S-meTuagenun)-S-ruapoxkcu-N-(130kca30/1-4-ui)-1-MeTHI-6-0KCO-
1,6-auruaponupuMuauH-4-KapooKcaMug

|
Ozhda [+TgN
kcuanaon,

N N‘DH HC! 02”" KANAY. C N -OH
NagClh, EtGH HAO oﬁp ¥onop, |
MeQ,C—==—CO:Me N

25%

Br Br
EM B1

PrigCl (2M, TT), TMd
70002000
28%

i—_Z O
— f -
e .
I

Br

[0061] Craaus 1: Cunre3 metui-3-(3-0pom-S-metundennn)-S-(2-meToxkcu-2-

OKCOITHJI)-2-MeTHJI-2,5-qnuruapo-1,2,4-okcaguazon-S-kapookcuiara

CO,Me

H
_N-OH.HCI N/CCO2'V|6

ZN Na,CO,, EtOH, H,0 | 0
MeOZC%COZMe N\
25%

Br Br
SM A1

[0062] K nepememannomy pactBopy ucxonnoro Bemectsa (SM) (5,16 1, 26,341 mmons, 2
9KB.), ruapoxyopuna N-metwiruapokcuiaamuna (1,10 r, 13,170 mmons, 1,00 skB.) B H20 (25,00
mut), EtOH (25,00 mu) no yactsim nobasmsuin Na,COs (0,837 r, 7,902 mmonb, 0,6 3kB.) npu
KOMHaTHOH Temmnepatype. [lonydeHHslil pacTBop nepeMeninBaiu B TedeHue 2 yacos npu 80 °C.
INocne oxnakaeHUs pEaKIIMOHHON CMECH 1O KOMHATHOM TEMITEPaTyphI MO KAILISIM JOOaBIISLIH
1,4-mumetunOyt-2-uaauoart (2,06 r, 14,488 mmonsb, 1,1 3kB.). 3aTeM peakIMOHHYIO CMECh
nepememnBany B Tedenue 0,5 yaca npu kOMHaTHOU Temnepartype. [lonydeHHslii pacTBOp
SKCTPArHPOBAIIH, UCTIONB3Ys 3 X 30 MiI 3THIIAaeTaTa, U OOBEAMHEHHBIE OPTaHMYECKUE CIIOU
NPOMBIBAJI HACBHIIEHHBIM COJIEBBIM PACTBOPOM U KOHIIEHTPUPOBAIU MO BakyyMoM. OCTaTok
NEPEHOCHIIN B CHJTMKATEJIEBYIO KOJIOHKY, 3IIOMPYSI CMECHIO STHIIALIETAT/IeTPONIEHHbIIN 3 up
(1:5). B pesynbrare noay4anu 1,3 r Al (Beixon 25%) B BUAE CBETIIO-KEJITOTO MACJISTHUCTOTO
semectsa. UDP/MC m/z = 385,0 [M+H]". Paccuntannas MM: 384.0. 'H SIMP (400 MI'w,
xjopodopm-d) 6 7,67 (t,J= 1,8 T'u, 1H), 7,49 (¢, 2H), 3,86 (¢, 3H), 3,73 (¢, 3H), 3,45 (n, J =
16,6 I'u, 1H), 3,19 (c, 3H), 3,07 (», /= 16,6 I'u, 1H), 2,38 (1, /=0,8 'y, 3H).
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[0063]

Crenyromie mpoMeXKyTOYHbIE COSMHEHNSI CHHTE3UPOBAIIH, HCIIONB3YsI TAKHE K
YCJIOBUSI, KaK HA CTaJINU, OTIUCAHHOW BBIIIE, C COOTBETCTBYIOLIUMHI UCXOIHBIMU BEIECTBAMHU.
Tabauna 1
Ctpykrypa Hassanue IIpomexyTou KXMC
HOE
COEIHEeHNE
\O METHJII-3-LUKI00y THII-5-(2- A2 HNOP/MC m/z =
0 METOKCH-2-OKCO3THII)-2- 271,1 [M+H]+.
Oo— MeTuI-2,5-quruapo-1,2,4- Paccuurannas
l\f o b OKCaJina3oj-S-kapOokcuiar MM: 270,1
T
\
\O METHJI-3 -UKJIOTPOII-5-(2- A3 HNOP/MC m/z =
0 METOKCH-2-OKCOITHII)-2- 257,1 [M+H]+.
o— MeTui-2,5-quruapo-1,2,4- Paccunrannas
’\f 5 OKcaanas3of-5-kapOokcuar MM: 256,1
0
v
\
OEt s>TH-3-(5-0pom-2- A4 NIP/MC m/z =
© oet | MeTundenun)-5-(2-3Tokcu-2- 413,2 [M+H]+.
N OKCO3THUI)-2-MeTu-2,5- Paccunrtannas
’ N,O 0 nurunpo-1,2,4-oxcaauasos- MM:412.1
\ 5-xapOokcunar
Br
COMe meTui-3-(3-6pom-2- AS HUDP/MC m/z =
NS COMe | metmidenun)-S-(2-MeToKCH- 385,0 [M+H]+.
| 0
N’ 2-OKCOATHI)-2-MeTHII-2,5- Paccunrannas
\ nuruapo-1,2,4-okcaauason- MM: 384.,0
Br 5-xapbokcunar
CO.Me MeTHI-3-0eH3m-5-(2- A6 HUDP/MC m/z =
CO,Me METOKCH-2-OKCO3THII)-2- 307,1 [M+H]+.
N| Jo) MeTun-2,5-quruapo-1,2,4- Paccaurannas
N\ OKCana3oj-S-kapOokcuaat MM: 306,1
Ph
NHCbz merui-3-(1- A7 HU3P/MC m/z =
VKKN coome | (((6ensunokcu)KkapGOHIIT)aM 406,2 [M+H]+.
N0 WHO)LIMKJIONPOIIHI )-5-(2- PaccunranHast
METOKCH-2-OKCO3THII)-2- MM: 405,2
MeTu-2,5-nuruapo-1,2,4-
OKCaana3oi-S-kapbokcuiar
OMe MeTUI-5-(2-MeTOKCH-2- A8 HUDP/MC m/z =
O?—QOME OKCOOTHIT)-2-METHII-3- 293,6 [M+H]+.
N bennn-2,5-nuruapo-1,2,4- Paccuntannas
‘ OKCana3oj-S-kapOokcuaat MM:292,29
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meTui-3-(2-6pompennn)-5-
(2-mMeTOKCH-2-0KCO3THII)-2-
MeTu-2,5-quruapo-1,2,4-

OKcaana3of-S-kapbokcumiar

A9

HUBP/MC m/z =

373,6 [M+H]+.
Paccunrannas
MM: 372,19

metui-3-(3-6pompennn)-5-
(2-mMeToKCH-2-0KCOITHII)-2-
MeTuI-2,5-quruapo-1,2,4-

OKcaanas3of-S-kapbokcuar

Al0

HUBP/MC m/z =

373,6 [M+H]+.
Paccunrannas
MM: 372,19

metui-3-(4-6pompennn)-5-
(2-mMeToKCH-2-0KCOITHII)-2-
MeTuII-2,5-quruapo-1,2,4-

oKcaanas3on-S-kapbokcumiar

All

HUOP/MC m/z =

373,3 [M+H]+.
Paccuurannas
MM: 372,19

metui-3-(4-6pompennn)-5-
(2-meToKCcH-2-0KCO3THI)-2-
MeTui-2,5-quruapo-1,2,4-

OKCana3oi-5-kapOoKcHIaT

Al2

HUBP/MC m/z =

373,3 [M+H]+.
PaccuuranHas
MM: 372,19

metmi-3-(1-(tper-
OyTOKCUKapOOHMIT ) TUTIEPUIH
H-4-m)-5-(2-meTokcu-2-
OKCOA3THII)-2-MeTHII-2,5-
auruapo-1,2,4-oxcanuason-
5-xapOokcunar

Al3

HUOP/MC m/z =

400,8 [M+H]+.
Paccuurannas
MM: 399,44

metui-3-(1-(Tper-
OyTOKCUKapOOHMIT ) TUTIEPUIH
H-4-111)-5-(2-MeToKCH-2-
OKCOAXTHIT)-2-MeTHII-2,5-
nuruapo-1,2,4-okcaauason-
5-xapOokcuiar

Al4

HUDBP/MC m/z =

400,8 [M+H]+.
PaccuutanHnas
MM: 399,44

metui-3-(1-(Tper-
OyTOKCHKapOOHIT ) TUTIEPU-
OuH-3-1)-5-(2-MeToKCcH-2-
OKCOATHIT)-2-MeTHII-2,5-
nuruapo-1,2,4-okcaauason-
5-xapOokcunar

AlS5

NBP/MC m/z =
400,6 [M+H]+.

Paccunrannas
MM: 399 44

metui-3-(1-(Tper-
Oy TOKCHKapOOHIIT ) TUTIEPUIT
H-2-1J1)-5-(2-MeTOoKCH-2-
OKCOATHIT)-2-MeTHII-2,5-
nuruapo-1,2,4-okcaauason-
5-xapOokcuiar

Al6

NBP/MC m/z =

400,8 [M+H]+.

Paccunrannas
MM: 399 44
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% meTun-3-(3-6pom-2-(2- Al17 NOP/MC m/z=

o ((Tpet- 451,0 [M+H]+.
P | 6yTHIAHMETHICHITII)OKCH) Paccunrannas

U oo sToKCH)DeHmI)-5-(2- MM: 450,0

N\ METOKCH-2-OKCO3THIT)-2-
0 MeTu-2,5-quruapo-1,2,4-

Br \\\ OKCalna3oj-S-kapOoKkcuIat
O~TBS

[0064] Craans 2: Cunres MmeTua-2-(3-0pom-S-metuadenunn)-S-ruapokcu-1-meTuni-6-

oKco-1,6-quruaponupumMmuauH-4-kapooxkcuaara Bl

COMe o
Kkcunon, OH
N O.Me  KMNAU. C N

| © obp. xonon. |
- ]
N\ 2% | ¢
B¢

' A B
[0065] B xpyriononnyto konby oobsemom 100 Mt nomemanu Metui-3-(3-0pom-5-
MeTuI(heHN )-5-(2-MeTOKCH-2-0KCO3TII)-2-MeTHIT-2, 5-nuruapo- 1,2,4-okcaanazon-5-
kapOokcunar (1,00 r, 2,596 mmonsb, 1,00 3kB.), kcuon (20,00 mu). [Tony4deHHbIH pacTBOp
nepeMerBaiy B TeueHue S yacos rpu 145 °C. PeakIInoHHYI0 cMech OXJIaXK1ali 10 KOMHATHOM
Temneparypbl. TBepaoe BemmecTBo codupaiu GuIbTpauuei, MpoMbIBan rekcanoMm. Trepaoe
BEIECTBO CYLIMJIU P MOHWKEHHOM JlaBjieHuH. B pesynbrate nmonyyanu 210 mr metmn-2-(3-
Opom-5-meTundennn)-S-ruapokcu- 1 -MmeTuin-6-okco- 1,6-1uruaponupuMuanH-4-KkapOoKcHIaTa
(BeIxOX 22%) B Bune Genoro Teepaoro Bemecrsa. UOP/MC m/z = 353,0 [M+H]". Paccuurannas
MM: 352,0
[0066] Crnenyromue npoMeKyTOYHbIE COEAUHEHUS] CHHTE3UPOBAJIU, UCTIONB3YsI TAKUE e

YCJIOBHS, KaK Ha CTaAUH, OIMMCAaHHOM BBIIIEC, C COOTBECTCTBYHOIIMMHU UCXOOHbIMU BEIICCTBAMU.

Tabauna 2
Ctpykrypa Hassanue ITpomexy- KXMC
TOYHOE
COEMHECHHE
o é METHJI-2-LUKIO0YTHII-5- B2 HUDP/MC m/z =
TUAPOKCHU- | -MeTu-6-0KCco- 239,1 [M+H]+.
N7 OH 1,6-quruaponupuMuanH-4- PaccuutanHas
| kapObokcHIaT MM: 238,1
Iil O
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| METHUJI-2-IIUKJIOMPOITHJI-S- B3 NBP/MC m/z =
Ox© TUAPOKCHU- | -MeTu-6-0Kco- 225,1 [M+H]+.
N OH 1,6-nuruaponupuMuaH-4- Paccuutannas
| kapOoOKcHuIaT MM: 224.0
v "o
Oy -CFEt sTIn-2-(5-0pom-2- B4 HUOP/MC m/z =
NHOH MeTUI(GEeHnT)-S-ruapoKcu-1- 365,0 [M-H]-,
| MeTHII-6-0Kco-1,6- PaccuutanHas
’i‘ 0 OUTUAPONUPUMUINH-4- MM: 366,0
kapOoKcuIaT
Br
o é meTu-2-(3-6pom-2- B5 HUDP/MC m/z =
MeTUI(pEeHNT)-5-ruapoKcu-1- 353,0 [M+H]+.
Nj\%\[OH METUI-6-0KCO-1,6- PaccuuTaHHas
E;ﬁl\N o OUTAAPONUPUMUINH-4- MM: 3520
| kapObokcuar
Br
0w 0 MeTHJI-2-0eH31I-5- B6 WAP/MC m/z =
HOH TUJIPOKCHU- | -MeTUI-6-0KCO- 275,1 [M+H]+.
@le = 1,6-nurnaponupuMuanH-4- Paccunrannas
N0 kapOokcunar MM: 274,1
o (|) metui-2-(1- B7 HUBP/MC m/z =
EOH (((6en3mnokcu)kapOOHMIT)aM 374,4 [M+H]+.
N WHO ) LIUKJIOTIPOTTHIT)-5- Paccuurannas
CbZHNK\III o] TUAPOKCH- | -MeTu-6-0KCo- MM: 373,1
1,6-nuruaponupuMuIH-4-
kapOOKCcHIaT
o Q oH METHJI-S-THAPOKCH- 1 -MeTHII- B8 HUDP/MC m/z =
\Nﬁ 6-okco-2-penun-1,6- 261,3 [M+H]+.
©)\ N” “CO.Me TUTUAPOTTUPUMUUH-4- Paccuurannas
kapOoKcHIaT MM: 260,2
e 9 on MeTu-2-(2-6pompern)-5- B9 HU3P/MC m/z =
\N)i TUAPOKCH- 1 -MeTHIT-6-0KCO- 341,2 [M+H]+.
©\)\\ N” “CO.Me 1,6-quruaponupuMuIH-4- PaccuuranHas
Br kapOokcumar MM: 339,1
ve. L on meTi-2-(3-6pomdenmn)-5- B10 HUBP/MC m/z =
B N\)Nico y TUAPOKCHU- | -MeTu-6-0KCco- 341,6 [M+H]+.
\©)\ e 1,6-nuruaponupuMuanH-4- PaccuuranHas
kapOokcHIaT MM: 339,1
v L _on meTiI-2-(4-6pomdenmn)-5- B11 HUBP/MC m/z =
/@/LN | e TUAPOKCHU- | -MeTuI-6-0KCo- 341,4 [M+H]+.
o ’ 1,6-nuruaponupuMuanH-4- PaccuuranHas
kapOokcHIaT MM: 339,1
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ee, 1 on metui-2-(1-(Tper- B12 HUBP/MC m/z =
O*\)Nk/l[coznne OyTOKCHKapOOHIIT)TUTIEPUIT 3683 [M+H]+.
g H-4-mn)-5-runpokcu-1- Paccuurannas
METHUJI-6-0KCO-1,6- MM: 367,40
AUTHAPOTUPUMHUIUH-4 -
KapOOKCHIIAT
Me\N)OiOH metui-2-(1-(Tper- B13 HUBP/MC m/z =
Boc. NO)\\N come OyTOKCUKapOOHWIT)TUTIEPUIT 368,5 [M+H]+.
H-3-1J1)-5-THapOKCH-1- Paccunrannas
METHUJI-6-0KCO-1,6- MM: 367,40
AUTHAPOTUPUMUIUH-4-
KapOOKCHIIAT
o Q on metmi-3-(1-(tper- B14 HUBP/MC m/z =
N Oy TOKCHKAPOOHMII ) TUITEPUITH 368,3 [M+H]+.
CH\\ N” ~CO.Me H-2-11)-5-(2-MeTOoKCH-2- Paccunrannas
N goc OKCO3THI)-2-MEeTUN-2,5- MM: 367,40
nuruapo-1,2,4-okcaguason-
5-xapbokcuar
OO~ meTui-2-(3-0pom-2-(2- BI15 NOP/MC m/z =
OH ((Tper- 513,1 [M+H]+.
N| h Oy THIIAMMETUIICHITAI )OKCH )3 Paccunrannas
@f\ T 0 TOKCH )(peHwmn)-5-rugpoxcu- MM: 512,1
o) I-metun-6-okco-1,6-
Br \ AUTHAPOTIUPUMHUINH-4-
O KapOoKcHIaT
TBS

[0067] Craaus 3: Cunres 2-(3-06pom-5-merundenni)-S-ruapoxkcu-N-(130Kkca30-4-ui)-
1-meTHjI-6-0Kc0-1,6-1uruaponupuMuAnH-4-kapooxkcamuga (npumep 1)

O=N

.

O 4]
r]li>—NH OH
NSy OH O 2 N N

I - - !
PrgCl (2M, Tr), Tro
Ne -F0°C~20°C N0
28%

B1 1
[0068] B 3anasHHyI0 TpyOKy 00beMOoM 8 M1 momernanu MeTi-2-(3-0pom-5-metuind eHu)-
5-ruppoxcu- 1 -meTnn-6-okco-1,6-muruaponupumunuH-4-kapookcuinar (100,00 mr, 0,283 MMmodb,
1,00 skB.), TT'® (2,50 mi), 1,2-okcazon-4-amuH (71,42 mr, 0,849 mmons, 3,00 3kxB.). 3aTeM mo
karusiM pobdasisim pacteop IPrMgCl (2 M, 0,64 mi, 4,50 3kB.) npu nepemMertuBaHuy mpu -70
°C. IlonyueHHbIi1 pacTBOp NepeMeLInBaly B TeueHue | yaca npu KOMHATHOH TeMIieparype.
3aTeM peakiuio racuiiy, 1ooasisist 2 M HaceieHHoro pactsopa NHyCl (Boas.). 3Hauenune pH

pactBopa nosoamau 110 3 ¢ nomorneto HC1 (4 M). ITonyueHHBIH pacTBOpP 3KCTPArHpPOBAJIH,

HCIIOJIb3Ys 3x5mMna AUXJIOPMETAaHa, U O6’beI[I/IH$IJ'II/I OPraHu4€CKUEC CJIOU, U KOHICHTPUPOBAJIU
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noz Bakyymom. HeounmmenHsii npoaykt ountnanu npenaparusHoil BOXKX (CH3CN/H2O/FA).

B pesynbrare nonyudanm 32,9 mr 2-(3-6pom-S-merundenun)-S-runpokcu-N-(u30kca3on-4-um)-1-

MeTUII-6-0Kco-1,6-qurnaponupuMuana-4-kapookcamuna (Boxon 28%) B Buae 6eoro TBEpAOro
semectsa. UDP/MC m/z = 405,0 [M+H]". Paccuntannas MM: 404,0. 'H SIMP (300 MI'1,
JIMCO-ds) 6 11,82 (c, 1H), 10,95 (c, 1H), 9,31 (c, 1H), 8,87 (c, 1H), 7,68 (c, 1H), 7,62 (c, 1H),
7,48 (c, 1H), 3,30 (¢, 3H), 2,39 (¢, 3H).

[0069] Crnenyromue npumMepbl CUHTE3UPOBANIN, UCIIOJB3Ys TAKUE K€ YCIOBHsI, KaK Ha
CTaJ1H, OTIMCAHHOMN BBIIIE, C COOTBETCTBYIOIUMH UCXOAHBIMH BEIIECTBAMH.
Tabauuna 3
IIpumep Crpykrypa HasBanmue KXMC AMP
2 /N~o 2-1uKI00y THII-5- NOP/MC m/z | 1H AMP (300
= ruIpoKcu-N- =291,1 MI'u, AMCO-
O _NH (m3oxcazon-4-mm)-1- [M+H]+. d6) 6: 11,60 (c,
MEeTHUJI-6-0KCO-1,6- Paccuurannas | 1H), 10,72 (c,
N7 XN auruaponupuMuaun- | MM: 290,1 1H), 9,32 (c,
' 4-xapOOKCAMHT 1H), 8,93 (c,
o 1H), 3,79-3,68
(M, 1H), 3,39 (c,
3H), 2,65-2,51
(m, 2H), 2,35-
2,23 (m, 2H),
2,09-1,92 (M,
1H), 1,90-1,72
(M, 1H).
3 /N~o 2-LUKJIONPONHII-S- HUBP/MC m/z | 1H AMP (300
S) ruapokcu-N- =2772 | MIw, JIMCO-
O _NH (n3okcazon-4-mn)-1- [M+H]+. d6) 6 11,52 (c,
MeTHII-6-0KCOo-1,6- Paccuurannas | 1H), 10,59 (c,
N OH auruaponupuMuaud- | MM: 276,1 1H), 9,30 (c,
I 4-xapOokcamuz 1H), 8,90 (c,
V)\ N0 1H), 3,64 (c,
3H), 2,20-2,22
(m, 1H), 1,27-
1,16 (m, 2H),
1,06-0,94 (M,
2H).
4 N-0 2-(5-6pom-2- HUDOP/MC m/z | 1H AMP (400
S) mMeTuia(eHn)-5- = MI'n, IMCO-
Oy NH rugpokcu-N- 405,1[M+H]+ | d6)6 11,91 (c,
HOH (u30kcazon-4-mn)-1- . 1H), 11,01 (c,
N N MeTHN-6-0kco-1,6- | Paccuurannas | 1H), 9,29 (c,
N0 AUTUAPONUPUMUIMH- MM:404,0 1H), 8,85 (c,
! 4-kapBoKCcaMuL 1H), 7,71 (n, J
Br =2,0T, 1H),
7,66-7,63 (M,
1H), 7,36 (n,J
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=8,0 T, 1H),
3,17 (c, 3H),
2,16 (c, 3H).
5 0N 2-(3-6pom-2- UIP/MC m/z | 1H AMP (300
y mMeTuia(eHn)-5- =405,0 MTI'y, IMCO-
OxNH rugpokcu-N- [M+H]+. d6) 6 11,93 (c,
EOH (n3okcazon-4-un)-1- | Paccunrannas | 1H), 10,98 (c,
N| o MeTHI-6-0KCOo-1,6- MM: 404,0 1H), 9,29 (c,
N“0 AUTUAPONUPUMUIMH- 1H), 8,85 (c,
@i\ ! 4-xapbokcamun 1H), 7,82-7,79
I8 (m, 1H), 7,52-
7,49 (m, 1H),
733 (1,]=78
Ty, 1H), 3,17
(c, 3H), 2,26 (c,
3H).
6 O-N 2-6en3un-5-runpokcu- | MOP/MC m/z | 1H AMP (300
S) N-(m30Kcazon-4-mn)- | =327,1 MT ', IMCO-
I-metun-6-okco-1,6- | [M+H]+. d6) 6 11,60 (c,
Ox-NH auruaponupumuanH- | Paccuurannas | 1H), 11,09 (c,
OH 4-xapOokcamuz MM: 326,1 1H), 9,33 (c,
NS 1H), 8,92 (c,
H\N 0 1H), 7,39-7,26
pp | (M, 5H), 4,28 (c,
2H), 3,34 (c,
3H).
7 N-Q 6ensnn-(1-(5- VDP/MC m/z | 1H AMP (300
K% UZIPOKCH-4- = 426,1 MT ', ;IMCO-
Ow _NH (m30kcazon-4- [M+H]+. d6) 6 11,66 (c,
wikapbamomn)-1- Paccuurannas | 1H), 10,65 (c,
N OH MeTmi-6-okco-1,6- | MM: 425,1 1H), 9,32 (c,
CbzHN | OUTUAPONUPUMUMH- 1H), 8,93 (c,
ﬁ)\'f o 2- 1H), 8,30 (c,
YUT) LUK JIOTIPOITUJI )Kap 1H), 7,33-7,10
Oamar (m, SH), 4,97 (c,
2H), 3,57 (c,
3H), 1,74 (c,
2H), 1,16-1,12
(M, 2H).

[0070] Cunre3 S-ruapoxcu-N-(u3okca3ou-4-ui)-1-meTni-6-okco-2-penn-1,6-

AUTHAPONHPUMHANH-4-KapOokcamuaa (nmpumep 8).
HaN
o = Q
o
ME-‘N H \EN\z MeﬁN 0OH

5y | OMe 2M AlMas B TOMYOME Ny | o
0% > 100°C Y
2u =
0
[0071] MeTtun-5-ruapokcu- 1 -meTmn-6-okco-2-peHun- 1, 6-TuruaponupuMuIuH-4 -

kapookcunar (200 mr, 0,77 mmonb, 1 3kB.) 1 m30kcazon-4-amuH (0,096 T, 1,15 mmons, 1,5 3kB.)
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pactBopsutu B Toayosie (1 mur) u oxnaknanu cmech A0 0 °C. Tlo kamsim gobasisiiu 2 M pacTBop
TpuMeTmnamroMuHus B Tonyode (0,768 mu, 1,53 mmons, 2.0 3kB.) mpu 0 °C. 3arem
peakunoHHYI0 cMech HarpeBaiau npu 100 °C B TedeHue 2 4acoB, U 3aTEM T'aCHJIA HACBIIIIEHHBIM
pactBopoMm OukapOonara Hatpust (0,2 mut) 1 oOaBIISLIN K MOJTy4YeHHON cMecH dTwinanerat (10
MIT). 3aTeM peaKLIMOHHYIO cMech Cymuin Hag 6e3BonubiM Na2S04 u ¢punstpoBaiu. Teepaoe
BEIECTBO MPOMBIBAIN 3THIaneTaToM (3 X 10 MiT) M KOHLEHTPHPOBAIU 0O bEAMHEHHBIN
OpraHUYeCKUN CJIOU NMPU MOHUKEHHOM JaBJIeHUH. HeounIeHHbIi MPOAYKT OUUILI AN
obpawmenHo-(hazosoit BOXKX ¢ nonyuenuem S-rugpokcu-N-(u30kca3oi-4-mi)-1-MeTri-6-okco-
2-¢penun-1,6-quruaponupuMuant-4-kapookcamuna, 8 (25 mr, 15%). UOP/MC m/z =313,2
[M+H]". Paccuutannas MM: 312,29. 'H IMP (400 MI'u, JIMCO-d6): § 9,13 (¢, 1H), 8,78 (c,
1H), 7,42-7,50 (M, SH), 3,22 (c, 3H).

[0072] Cxema: Cunres 2-xj0p-N-(u30Kca30u-4-ui)-S-MmeTokcu-1-MmeTna-6-oxco-1,6-

AUTHAPONUPUMHANH-4-kKapOokcamuaa (C)
N

1 om (113K} g )
0 ElOJ\“’ 9 ! ’ o o \N’J‘\NH {1ag) O MNH
g NN | 1H. KOH
A g = g TS Oft =
NaOEL {1,1 ake.), EfOH 1M HG-AGOH ™o 100 *C-105 °C, 2 u,
35 °C, 16y, o © 105 °C-110°C, 3 y. 3 cTapan 57%
HECUHLY. <1 HETUHLY. o) CI'ﬂ,ﬂIIfl 3
cragun 1 crajgua 2
o o o
Q
N | S~ AcCI[B 06.) N N i ™ IAMeTMNaHAndH (1,4 3ke. )N ) ~
LS A O BIOH (20 06, oSy B OPOSh2006), T, &
A KMnA4Y.C obp. xonog. a 100 "C-1058 ", 16 u.
T0% cd TT% s
o3 CTaaua 4 Craguna &
o

H;M
q 01 ake. l‘l |0H

AlMe, 12 M)(2 aka 3 M \QN
MUKDOBOMH, Wan. 9
Tonyan (30 of.), (o] ]
30 °C, 15 mMKH.
3%

cragua §

[0073] Craaus 1: Cunre3 1,4-1u3THI-2-MeTOKCH-3-0Kco0yTanauoaTa (1)

C
o Em)k“,DEt (1,1 318} o ™o
0 - OEt
O OBt NaDEL (1.1 one, E1OH E'UJ\n/lT

35 °C, 16 u. [ ¢
HEDUHLY. 1
cragua 1

[0074] B 3-ropnyto kpyrionoHHy0 kojidy ooremom 1000 M1, KOTOPYIO TPOAYBAJH U B
KOTOPOH MoAep KB HHEPTHYIO aTMocdepy a3oTa, moMertanu 3taHoin (600,0 mi), sTaHonat
Hatpus (31,7 r, 0,470 mmons, 1,10 3kB.), nodasmsum sTunokcanar (68,00 r, 465,6 mmons, 1,10
9KB.) IPH KOMHATHOM TeMIepaType. 3aTeM Mo KaruisiM A00aBsuin 3THi-2-meTokcuanerart (50,00

r, 423,3 mmodb, 1,00 3KB.) pu nepeMeInBaHUH ITPH KOMHATHOH Temmeparype. [TonyueHHbIH
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pacTBOp nepemernnsany B TedeHue 1 Houu npu 35 °C. [lonydeHHyI0 CMeCh KOHLIEHTPUPOBAJIH
NIOZI BAKYYMOM JUIs yiajieHus1 Oonbliel yacTu sTaHoia. 3HaueHue pH pactBopa noBonuim 10 3 ¢
NoMOIBIO XJ10poBoaopona (1 monw/n) npu 0 °C. TTonydeHHbIH pacTBOP SKCTPArHPOBAIIH,
ucronb3ys 4 x S00 M1 3THIIALIETAT, CYIIMIN Hall O€3BOAHBIM CYJIb(AaTOM HATPUS U
KOHLIEHTPUPOBAJIN 1O BakyyMoM. B pesynbrare nonydanu 90 r (HeouninenHoro) 1,4-austmn-2-
MeTOKCH-3-0kcoOyTananoara (1) B BUae KOpHYHEBOIO MACISTHICTOTO BELIECTBA.

[0075] Cranus 2: Cunre3 3TUI-2-MeTOKCH-2-[(4E)-1-MeTHI-2,5-1HOKCOMMHIA30/THAHH-

4-unupen]auerara (2)

N, O
o N—¢’
e .

Q O ot xﬂfu‘.NHzl‘l equivy O | NH
E“:'JHH\I( IMHCIAGOH . o~ o E
e o ° 105 °C-110°C, 3 u. !

HEDYHLY. 2
cragua 2

[0076] B xpyriononnyto konby oobemom 2000 M nomemanu 1,4-qu3tun-2-MeToKCH-3-
okcobytanauoat (1) (90,00 r, 412,5 mmons, 1,00 3kB.), merunmodeBuny (30,60 r, 412,5 Mmmoub,
1,00 3kB.), ykcycnyro kucnory (1200,0 mu), xnoposogopon (400,0 mi, ra3, 4 MOJIb B TUOKCAHE).
ITonyuennslit pacTBOp nepemMeruBanu B Teuenue 3 yacos rpu 105 °C. ITonyueHHnyro cmech
KOHLIGHTPUPOBAJIU B BakyyMe. [lony4deHHyr0 cMech poMbIBasy, UCnonb3yst 1 x 500 mu rekcaHa.
B pesynbrare nonyyanu 90 r (HEOUHUIIEHHOTO) 3TUI-2-MeTOKCU-2-[(4E)-1-meTmn-2,5-
OUOKCOMMUIA30IUANH-4-unuaeH |anerata (2) B BUIe KOPUIHEBOrO MaCISTHUCTOrO Bernectsa. 1H
SAMP (300 MTI', xnopodopm-d) 6 8,75 (¢, 1H), 7,47 (¢, 0,4H), 5,09 (c, 2H), 4,51-4,30 (M, 3H),
3,85 (c, 1H), 3,84 (c, 3H), 3,12 (¢, 3H), 3,07 (¢, 1H), 2,14 (n, ] = 12,9 T'u, 1H), 1,45-1,42 (m,
2H), 1,42-1,37 (m, 3H).

[0077] Craaus 3. CunTe3 2-ruAPpoKCcH-S-MeTOKCH-1-MeTHI-6-0KCONMUPUMHUAUH-4-

Kap0oOHOBOI1 KHCAOTHI (3)

5, 8]
M o]
L] NH ““N | 0“-..
~o | oy H-KOH HG’J“N OH
100 "C-106 °C, 3 4. 3
o 2 cTapun: B7% ca
c2 craaua 3

[0078] B kpyrnononnyo kondy oosemom 2000 M1 moMermanu 3Tui-2-MeTokcu-2-[(4E)-1-
METHI-2, 5-THOKCOMMUIA30MuaIuH-4-unneH |Jamerat (2) (80,00 r, 350,6 mmons, 1,00 3kB.),
ruapokcun kanus (1 M B Boze) (1400,0 mu). I[Tonmy4deHHBII pacTBOp NMepEMEIINBAIN B TCUEHHE 3
yacoB npu 105 °C. Peakunonnyro cmech oxnaxaanu 10 0 °C Ha 6aHe U3 BOABI CO JIbAOM.
3nauenue pH pacTBopa qoBoawm 10 3 ¢ MOMOIIB XJ1opoBoaopoaa (12 moms/n) mpu 0 °C,

TBEPOE BEIIECTBO COOMpany (PUIBTPOBAHUEM U CYIIMJIM OCAaJOK B BakyyMme. B pesynbrare
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noy4ainu 40 T 2-ruapoKCcu-5-MeTOKCH- | -MeTHII-6-0KCOMMPUMHUINH-4-KapOOHOBOH KUCIOTHI (3)
(BbIxOZ 57%) B BUze Genoro Tepaoro semectsa. 'H IMP (300 MI'u, IMCO-d6) & 14,35 (c,
1H), 10,91 (c, 1H), 3,68 (c, 3H), 3,14 (c, 3H).

[0079] Cranus 4. CuHTe3 3THJI-2-THAPOKCH-S-MeTOKCH-1-MeTHJI-6-0KCOMUPUMHUAHH-4-

kapOokcuaara (4)

0
N I 0, AcCI (6 06.)
. H EioH (20 0f ),
HD’L‘N o knAY.cofip. ¥onop,
¥ T0%
C3 craguna 4

[0080] B 3-ropnyro kpyrosononnyro koady oosemom 1000 M1, KOTOPYIO IPOIyBasiu U B
KOTOPOI MOAepKUBAIIN HHEPTHYIO aTMOC(EpPy aproHa, NOMeInain 2-ruIpoKCU-5-MeTOKCH- 1 -
METUJI-6-0KCOMMPUMUANH-4-KapOoHOBYIO KucaoTy (3) (20 1, 0,10 MMounsb, 1,00 5kB.), 3TaHON
(400,0 mu). 3aTem no karuisim nobasisuty anetwixiuopun (117,7 r, 1,500 mmons, 15,00 3kB.) npu
nepemeruBaruu npu 0 °C. IlonyueHHbIH pacTBOp HarpeBaJd 1O KUIEHUS ¢ OOpaTHBIM
XOJIOAMJIBHUKOM B TeueHHne 1 Houn. PeakIIMOHHY0 cMech OXJIaKaaiu Ha OaHe 13 BOABI U JIbJA.
Teepnoe BewmecTBo codupanu GunbTpanueii. B pesynbrare nonay4anu 16 r 3THI-2-THAPOKCH-5-
METOKCH- | -MeTu-6-okconmupuMuanH-4-kapookcunara (4) (Boixon: 70%) B Buae 6eoro
tBepnoro semectsa. 'H SIMP (400 MI'u, IMCO-d6) & 11,08 (c, 1H), 4,32 (x, J = 7,1 ', 2H),
3,70 (¢, 3H), 3,15 (¢, 3H), 1,31 (1, J =7,1 T'u, 3H).

[0081] Craaus 5. Cunres 3THI-2-XJ10p-S-MeToKcH-1-MeTHII-6-0KCONMM pUMHANH-4-

kapookcuiaara (5)

cr Q
“"N | - ha. I O
A £y AMMETUNEHANAH [1,43|<E.}
HO™ M FOCL (20 0B}, cl A‘N Et
2] 100 °C-1056 °C. 16 u. O
() %
CTAfNA 5 cs

[0082] B 3-ropnyro KpyrionoHHy Koj0y 00BbeMoM 1 JI, KOTOPYIO MPOAYBAU U B KOTOPOU
MO ISP KUBAJIM MHEPTHYIO aTMOC(hepy aproHa, MOMeEINaan STUI-2-TUIPOKCH-5-METOKCH- 1 -
MeTUII-6-oKkconmupuMuanH-4-kapookcunar (4) (16,0 r, 70,1 mmons, 1,00 3kB.), TUMETHIIAHUINH
(1,20 r, 98,2 mmonb, 1,40 3kB.), pochopunrpuxiopun (320,0 mur). [lonyueHHBIH pacTBOP
nepemMeninBany B TeueHue 1 vaca npu 100 °C. Ilony4deHHy0 cMech KOHLIEHTPUPOBAIH MO
BaKyyMoM. OCTaTOK NMEPEHOCUIIH B CHIIMKATENIEBYIO KOJIOHKY, 3JIFOUPYST CMECHIO
sTunanerat/nerponeinsiii >¢up (1/10-1/4). B pesynprare noayvanu 13,3 r sTun-2-xyop-5-
MeTOKCH- | -MeTnI-6-0okconmupumunnH-4-kapookcunara (5) (Boxon 77,0%) B BUIE KENTOTO
tBepaoro BemecTsa. 'H SIMP (300 MI'u, IMCO-d6) § 4,32 (x, J = 7,1 T'wy, 2H), 3,84 (c, 3H),
3,54 (¢, 3H), 1,30 (1, J = 7,1 'y, 3H).
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[0083] Crapus 6. Cunres 2-xj0p-S-merokcu-1-merun-N-(1, 2-oxkca3o.1-4-m)-6-

OKCONHPUMHIHH-4-KapOokcamuia (6)

o
H;M
ME-‘N | '0"-.‘ ! \f\ﬂﬂg}m
ol /L-:‘N OBt “aiMe, 12 M](E 3KE .} C' \C\

MHWEDOBONH. Kan.

o Tonyon (30 of.},
cs 80 °C, 15 MH.
cragua &
[0084] K nepememianHHOMy pacTBOPY 3THJI-2-XJIOP-5-METOKCH- | -METUI-6-OKCOMUPUMUIUH-

4-xapboxkcmnara (5) (1,00 r, 4,05 mmons, 1,00 5kB.) u 1,2-okcazon-4-amuna (340,9

mr, 4,050 mmodb, 1,00 5kB.) B Tostyosie (15,0 mut) mobaBiisiiu TpUMETHIIATIOMUHIT (2 MOJIb B
tonyodie) (4,1 mu, 8,10 Mmoub, 2,00 3KB.) mpu KOMHATHON TeMIepaType B arMocdepe aproHa.
INony4eHHBIIT pacTBOP MEPEMELIMBAIN IOl MUKPOBOJIHOBBIM OOJIy4eHHEM B T€UeHHE 15 MUHYT
npu 80 °C. Peakunonnyro cmech racuiu Bogoi/apaom mpu 0 °C. ITTonyueHHbIH pacTBOp
HKCTPArUPOBAJIH, HCHIOJB3YS 3 X 40 MII 3THIIALIETAT, OObEAMHEHHbIE OPraHUYECKUE CIIOH
IPOMBIBAJIA HACBIIIIEHHBIM COJIEBBIM pacTBOpoM (1 x 30 mur), cymrmnn Hax 6€3BOIHBIM
cynb(haToM HaTPHs U KOHIIEHTPUPOBAJIH O BaKyyMoM. OCTaTOK NEPEHOCUIIH B
CHJTUKATeJIeBYIO KOJIOHKY, SJIFOUPYsI CMEChIO dTUjaneTat/nerponeiinbiii a¢up (1/10-1/1). B
pesysbrate nonyydaiu 650 mr 2-xyop-5-merokcu- 1-metun-N-(1, 2-okcazomn-4-ui)-6-
okconupumMuInH-4-kapookcamuna (6) (Bbixon 53,0%) B BUE CBETIIO-XKENTOTO TBEPAOTO
semectsa. UDP/MC m/z = 285,2 [M+H] *. Paccunrannas MM: 284,2. 'H AMP (300 MI'w,
JIMCO-d6) 6 10,84 (c, 1H), 9,28 (c, 1H), 8,78 (¢, 1H), 3,86 (¢, 3H), 3,62 (¢, 3H).

[0085] Crnenyromue npumMepsl U MPOMEKYTOUHbIE COEMHEHHSI CHHTE3UPOBAIIU, UCTIONb3Y S

TaKHE K€ yCJIOBUA, KaK Ha CTaaAuu, OIMMCAaHHOM BBIIIE, C COOTBETCTBYHOLIUMHU UCXOOHBIMU

BELLIECTBAMH.
Tabauna 4
Hpumep | CrpykTypa HasBanmne AKXMC AMP
9 oo L on 2-(2-6pomdenm)-5- HUBP/MC m/z 1H SIMP (400
Lo o TUAPOKCH-N- =3932 MI'u, IMCO-
©\)\N n (uzokcazon-4-un)-1- [M+H]+. d6): 812,01 (c,
B f,:,o MeTu-6-0kco-1,6- Paccuutannas | 1H), 11,07 (c,
auruaponupuMuaus-4- | MM: 391,18 1H), 9,31 (c,
KapOokcamu 1H), 8,86 (c,
1H), 7,83 (1, J =
8,0 [, 1H),
7,67-7,68 (,
1H), 7,62 (1, J =
7,6 T, 1H), 7,53
(r,J=7,6T,
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1H), 3,20 (c,
3H).
10 e, 1 on 2-(3-6pomdenm)-5- UOP/MC m/z (400 MI'w,
Br\©)\\N| o ruapokcu-N- =393,1 JIMCO-d6): &
HNf\o (n30kcazon-4-mn)-1- [M+H]+. 11,83 (¢, 1H),
=N MeTUJI-6-0KCo-1,6- Paccuurannas 11,03 (c, 1H,),
auruaponupuMuaus-4- | MM: 391,15 9,30 (c, 1H),
KapOoOKcamMuz 8,87 (c, 1H),
7,89 (c, 1H),
7,77 (1, T = 8,0
'y, 1H), 7,68 (x,
J=7,6Tu, 1H),
752 (1,T=176
'y, 1H), 3,31 (c,
3H).
11 oo I_on 2-(4-6pompennn)-5- | UDP/MC m/z | 1H SMP (400
/@/gN Lo rUApOKCH-N- =393,6 MI'u, IMCO-
Br HNf\o (m3okcazon-4-um)-1- [M+H]+. do6): 6 11,81 (c,
=N MeTHI-6-0kco-1,6- Paccuurannas | 1H), 11,18 (c,
auruaponupuMuaus-4- | MM: 391,18 1H), 9,30 (c,
KapOokcamug 1H), 8,86 (c,
1H), 7,77 (n, J =
7,6 T'n, 2H), 7,63
(r,J=72Tnu,
2H), 3,32 (c,
3H).
12 oo 3_on Tper-6ytnn-4-(5- | IDP/MC m/z | 1H SIMP (400
O)m ' ruapokcu-4-(u3okcason- | =320,7 [M™- | MI'u, JIMCO-
Boc "% 4-unxapbamonn)-1- BOC]+. d6): 6 11,57 (c,
N METHII-6-0KCO-1,6- Paccuurannas | 1H), 10,57 (c,
AUTUApOnUpUMUInH-2- | MM: 419 44 1H), 9,32 (c,
WJT)TUIePUIUH- 1 - 1H), 8,93 (c,
KapOoKcHIaT 1H), 4,11 (tc,
2H), 3,58 (c,
3H), 3,04-
3,07(m, 1H),
2,86 (wc, 2H),
1,84 (wc, 4H),
1,43 (c, 9H).
13 woo I_on Tper-6ytua-3-(5- | UDP/MC m/z | 1H SIMP (400
Boc\,\O)\\N l_o | rumpokcu-4-(uzokcaszon- | = 420,7 MI 1, IMCO-
Y 4-nnxapbamonn)-1- [M+H]+. d6): 6 11,53 (c,
N MeTHII-6-0KCOo-1,6- Paccuurannas | 1H), 10,51 (c,
AUTUApONUpUMUANH-2- | MM: 419 .44 1H), 9,31 (c,
YUT)TUIEePUIUH- 1 - 1H), 8,93 (c,
KapOoKcHIaT 1H), 4,02-4,11
(v, 2H), 3,55 (c,
3H), 3,18-3,24
(v, 1H), 2,89-
2,91 (m, 1H),
2,00-2,07 (m,
1H), 1,70-1,95
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(M, 3H), 1,48-

1,51 (m, 1H),

1,41 (c, 9H).
14 ve. L on Tper-OyTun-2-(5- HUBOP/MC m/z | TH SIMP (400
N\)ifo ruapokcu-4-(uzokcason- | = 4204 MTI ', IMCO-
CNH\N n 4-unkapbamonn)-1- [M+H]+. d6): 511,35 (c,

“Boc E;,O MeTu-6-0kco-1,6- Paccunrannas | 1H), 10,22 (c,
AUTUAPONUPUMUANH-2- | MM: 419 44 1H), 9,33 (c,

YUT)TUIEePUINH- 1 - 1H), 8,89 (c,

kapOokcuaT 1H), 5,08 (c,

1H), 3,55-3,62
(M, 1H), 3,48 (c,
3H), 3,30 (1,
1H), 2,19 (1uc,
1H), 1,86 (1uc,
2H), 1,59 (iuc,
2H), 1,46 (uuc,
1H), 1,32 (c,
9H).

[0086] Crnenyrormiee MpoMeKyTOYHOE COETUHEHHE CHHTE3UPOBAIHU, UCIIONb3YsI TAKHE JKe

YCJIOBUS, KaK OMMUCAHHBI BBIIIE, C COOTBETCTBYIOILMMHA UCXOAHBIMU BEIIECTBAMU.

Ta6auua S
IIpomexkyrou | CrpykTypa Ha3sanmue KXMC AMP
HOe
coeqHHEeHHUe
C1 o 2-(3-6pom-2-(2- HUOP/MC m/z | 1H AMP (300
y ((Tper- =451,0 MTI'y, IMCO-
OxNH Oytunmumerwicunun | [M+H]+. d6) 6 11,87 (c,
?%\EOH Jokcu)atokcu)penun | Paccuurannas | 1H), 10,99 (c,
| )-5-runpokcu-N- MM: 450,0 1H), 9,29 (c,
@T O | (usokcazon-4-un)-1- 1H), 8,86 (c,
0 MEeTUJT-60-0KCO-1,6- 1H), 7,85 (n,J
Br H OUTAAPOITUPUMHUAVH- =8,1 I'u, 1H),
Onrps 4-kapbokcamun 7,56 (0,1 =17,6
I'n, 1H), 7,28
(r,J=78Tm,
1H), 4,63 (1,J
=5,4 Ty, 1H),
4,01-3,97 (m,
1H), 3,76-3,70
(m, 1H), 3,52-
3,39 (m, 2H),
3,23 (c, 3H).

[0087] Cunres 2-(3-0pom-2-(2-ruapoxkcu3dToKCcH )(peHuN )-S-rugporcu-N-(n3o0kca3on-4-

Wi)-1-MeTua-6-okco-1,6-aurnaponupumMuauH-4-kapookcamuaa (mpumep 15).
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[0088] B kon0y oosemom 40 ma nobassu 2-(3-6pom-2-(2-((Tper-

Oy TUIAMMETHIICHITUIT )OKCH)3TOKCH )peHn)- S-rugpokcu-N-(u30kcazon-4-mn)- 1 -metun-6-okco-
1,6-nurunporupumunun-4-kapdbokcamun (300 mr, 0,531 mmons, 1,0 3kB.) u TT'® (6,0 mut) npu
KOMHaTHOH Temmnepatype. K monydeHHol Boime cmecu 1o karusm nodasisuin TBAF(1
M)/CH;COOH =1:1 (1,20 mu, 2,0 5kB.) B Teuenue 2 muHyT npu 0 °C. [TonyueHHyro cmech
nepeMelnBaIi ele S 4acoB Npu KOMHATHOH Temmneparype. [lonyueHHyro cmech
sKcTparuposaiu stuinaneratoM (1 x 12 mur). Boanyro a3y JONOIHUTENTHEHO SKCTPArupoBaIH
strnaneratoM (3 x 10 mu). OObeHEHHBIE OPraHIMYECKHe CJIOU IIPOMBIBAJIN HACBIIIEHHBIM
COJIEBBIM pacTBOpoM (2 X 7 mut), cyurmiu Haj 0e3BOAHBIM cysibpaToM Hatpus. [Tocre
(HIBPTPOBAHNS KOHLEHTPUPOBAIN (YUIBTPAT NPH NOHIKEHHOM JaBjieHun. HeounimeHHbIi
npoaykT (300 mr) ounmmanu npenapatusaoit BOXX (aueToHutpui/mMypaBpiHas KUCIOTa/BOAA)
¢ nonyueHuem 70 mr 2-(3-0pom-2-(2-rupoKcusTOKCH )peHn)-S5-rugpokcu-N-(u30kcazon-4-
wn)-1-MeTun-6-0kco-1,6-guruaponupuMuauH-4-kapookcamuna, 15, ¢ Beixomom 29% B Buze
6enoro Tepaoro semectsa. UOP/MC m/z = 451,0 [M+H]". Paccunurannas MM: 450,0. 'H AMP
(300 MI'u, AMCO-d6) & 11,87 (c, 1H), 10,99 (¢, 1H), 9,29 (¢, 1H), 8,86 (¢, 1H), 7,85 (n, /= 8,1
I'n, 1H), 7,56 (n, J= 17,6 T'y, 1H), 7,28 (1, /J=7,8 ', 1H), 4,63 (1, J =5,4 'y, 1H), 4,01-3,97 (™,
1H), 3,76-3,70 (m, 1H), 3,52-3,39 (M, 2H), 3,23 (c, 3H).

[0089] Crnenyrolue npuMepsl U MPOMEKYTOUHbIE COETUHEHUS] CUHTE3UPOBAJIN, UCTIONb3YsI
TaKHe K€ YCIOBUS, KaK Ha CTaJINH, OMIMCAHHOHN BBILIE, C COOTBETCTBYIOIIUMHU UCXOIHBIMU

BCIICCTBaAMU.
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Taoauna 6

IIpumep Crpykrypa Ha3Banue KXMC
O—-N
&2
O _NH TpeT-OyTrn-3-(5-
THAPOKCH-4- HU2P/MC
N OH (m30kcazon-4- m/z = 406,3
16 | miKapOamomn)-6- [M+H]+.
(j)\ N™ 0O 0KCO-1,6- Paccunran
N H JTUTUAPONUPUMHUINH- Hass MM
/& 2-un)nunepunus-1- 405,4
0~ 0 kapOokcuIar
O—-N
S)
Os_NH Tper-OyTin-4-((5-
oH TUJPOKCH-4- WSP/MC
N (130Kcazon-4- ~
| unkapbamonun)-1- m/z = 434.4
17 N™ "0 MeTHI-6-0kCco-1,6- [M+H]*
| > Paccunran
JOUTHUAPOTIUPUMUIHH- nast MM
2- 4332
N VJT)METUI ) TUTTEP UM H-
0/&0 1-kapOokcunar
N-O
V
Tper-OyTrn-3-((5-
OxNH THAPOKCHU-4-
HU2P/MC
N OH (m3okcazon-4- m/z= 4342
| wikapoamomnn)-1- M+ H]+
18 [\Ij 0 MeTHuI-6-0kco-1,6- Pacch/ITaﬁ
)mm):[por[;l_pnmwmﬂ- was MM
O _N 4332
Y WUJT)METHJI ) TP U THH-
>(O 1-kapbokcunar
l;l—O
K% TpeT-OyTrn-3-(5- DP/MC
O _NH TUIPOKCH-4- /2
oH (u30Kcazon-4- ~390,2[M-
19 N uikapoamorn)-1- HI-
l MeTHuI-6-0kco-1,6- ’
Ne) Paccuuran
OY N | TUTHAPOTTAPUMUTHH- nas
5 2-un)azeTuauH- 1 - MM:391.2
>( KapOoKcHIaT
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O-N
9 S-runpokcu-N- WSP/MC
(m3okcazon-4-un)-1- _
O _NH 6-0Kc0-2~(1- m/z =353,2
METUJI-6-0KCO
20 H (b SHUITLIMKJIOTIPOTTHLT ) - [M+H]+
OH Paccuuran
N™™ 1.6-
| ’ Hast MM
NS0 TUTHAPOTTUPUMUIHH- 357 1
| 4-xapOokcamun ’
O—-N
Y
S-runpokcu-N- HNOP/MC
O~ _NH (mokcazon-4-um)-1- | m/z=314,5
21 oH METHJI-0-0KCO-2- [M+H]+.
N (mupunun-4-un)-1,6- | Paccuuran
l JUTUAPONUPUMUIAH- Hast MM
| ~ "l‘ 0 4-xapbokcamun 3133
N~
O";‘ Tper-OyTun-2-(5-
%) TUAPOKCU-4- NOP/MC
HN. 0O (u30KCazon-4- m/z =392,2
22 A( uikapbamorn)-1- [M+H]+.
0] NTX OH METHJI-0-0KCO-1,6- Paccuuran
O | JUTHAPONUPUMHUINH- Hast MM:
'b/kN 0 2-m)aseTHuH- 1- 391,1
' KapOokcuIar
O—-N
N \
Ox-NH Oen3mi-((S-rugpokcu-
OH 4-(u30Kcazon-4- HUOP/MC
NI unkapbamonn)-1- | m/z = 476,3
23 Q/l N X0 MeTHI-6-0KCco-1,6- [M+H]+.
o NH | TUTHAPONTUPUMUANH- | Paccuuran
Y 2- Hast MM
o} wn)((eHnT)MeTr)Kap 475,5
Oamar
0-N
NS Oens3mi-((4-
Q HN._O opompenmi)(5- HU3P/MC
o o OH TUAPOKCH-4- m/z = 555,1
24 YONTS (130Kca30M-4- [M+H]+.
HN N0 unkapGamonn)-1- Paccuuran
| MeTHuI-6-0kco-1,6- Hast MM
JIUTUAPONUPUMHUINH- 554.,4
I 2-un)merwi)kapOamaT
;
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2-(3,5- HU3P/MC
O~ _NH muMeTHdeHmn)-5- m/z
ruaApokcu-N- =341,1[M+
25 N OH (m3okcazon-4-mn)-1- H]+.
| METHJI-6-0KCO-1,6- Paccunran
"|‘ O TUTHIPOITAPUMHUIUH- Hasi
4-xapOokcamun MM:340,1
0-N
Y| somponcun
-rugpokcu-N-
O NH (u30Kcazon-4-un)-1- I/ISE)/MC
METHJI-0-0KCO-2- m/z = 328,2
26 N OH (mupunuH-2- (M
| Paccuuran
N~ ~O umerun)-1,6- Hast MM
| TUTUIPOITAPUMHUIUH- 3973
N“ 4-kapOokcamMun ’
)
O—-N
Y
S-ruppokcu-N- HNOP/MC
O~ _NH (m3okcazon-4-un)-1- | m/z=314,1
27 MeTUI-6-0KCO-2- [M+H]+.
N OH (mupuaun-2-un)-1,6- | Paccuuran
N | JUTUAPONUPUMHUINH- Hast MM
l N "|‘ O 4-xapOoKCcaMuN 3133
4
O—-N
Y
S-runpokcu-N- HUBP/MC
O~ _NH (mokcazon-4-un)-1- | m/z=314,2
29 METHII-6-0KCO-2- [M+H]+.
N OH (mupunun-3-un)-1,6- | Paccuuran
| JUTUAPOTUPUMHUIANH- Hass MM
N~ | 'T' O 4-xapGokcamun 313,3
N
O—-N
g
2-(3,5-nuxnoppenun)- | UOP/MC
O -NH S-ruapokcu-N- m/z =381,0
30 N~ -OH (m3okcazon-4-un)-1- [M+H]+.
ol | METHJI-0-0KCO-1,6- Paccuuran
Nige} JIUTUAPOTUPUMHUINH- Hass MM
' 4-xapOokcamMu 380,0
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31

S-ruapoxkcu-N-
(m3okcazon-4-nn)-1-
mMeTui-2-(3-meTui-5-

MopdomHOpeHNIT)-6-
OKco-1,6-
IUTHIPONUPUMHUIAH-
4-xapbokcamun

HUBP/MC
m/z=4122
[M+H] +.
Paccuuran
Hass MM
411,2

32

S-ruapokcu-N-
(m3okcazon-4-um)-1-
mMeTmi-2-(3-mMeTui-5-
((1-mermun-1H-
nupasosn-4-
WJ1)aMHuHO ) eHIT )-0-
okco-1,6-
JOUTUAPOTTAPUMUIHH-
4-xapOokcaMun

HUBP/MC
m/z =4222
[M+H]+.
Paccuuran
Hast MM
421,2

33

S-runpokcu-N-
(mokcazon-4-un)-1-
mMeTu-2-(3-mMeTui-5-
(4-MeTunnunepasuH-
1-m)penwn)-6-okco-
1,6-
JUTHIPONUPUMHUTAH-
4-xapbokcamun

HUBP/MC
m/z = 425,3
[M+H]+.
Paccuurtan
Hast MM
4242

34

S-ruapokcu-N-
(m3okcazon-4-mn)-1-
MeTHi-2-(3-MeTui-5-
((6-meTrmmupuanH-2-
WJT)aMHHO ) eHIIT )-0-

OKco-1,6-
JOUTUAPOITAPUMUIHH-
4-xapbokcamun

HUBP/MC
m/z =433,2
[M+H]+.
Paccuuran
Hass MM
4322
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S-runpokcu-N-

HUIP/MC
(m3okcazon-4-un)-1- m/z =
mMeTHi-2-(3-MeTui-5- 421 3[MAH
35 (1-merun-1H- ’]+
UPA30JI-3-11)PEHNIT )- PaCC‘II;ITaH
6-0kco-1,6- MM
TUTHIPOITAPUMHUIUH- Hajz 0.2 '
4-xapOokcamun ’
2-(3-
(mumerunkapbamounn)- | MUOP/MC
5-mertundenun)-5- m/z = 398,2
36 rUpoKcu-N- [M+H]+.
(m3okcazon-4-un)-1- | Paccuuran
MeTHI-6-0KCO-1,6- Hast MM=
JUTUAPONUPUMHUINH- 397,1
4-xapOokcaMun
~n Yo p
I
O-N
&2
O~ _NH S-ruapokcu-N-
oH (HSOK?;?OH_—4-I/IJI)-_1 -_ VDP/MC
N MeTui-2-(3-mMeTui-5 /7 = 454 3
I ((rerparuapo-2H- [M+H]+’
37 N~ "0 nupaH-4- '
| Paccuuran
win)kapOamoun)heHun) nas MM-
-6-0kco-1,6- 4532 '
HN @] JUTHUAPOITUPUMUIUH- ’
fj 4-xapOokcamun
(@]
O—-N
&2
O NH
S-ruppoxcu-2-(3-((2- DP/MC
OH
N THIPOKCUITHI )KapOam miz = 414.2
| OWJI)-5-MeTHIIPEHNIT )- M H]+
38 N” 0 | N-(u3okcazon-4-um)-1- '
l METUJI-6-0KCO-1,6- Paccanran
’ Hasgs MM=
JUTHPOTTAPUMHUTUH- 4131
HN” X0 4-xapOokcamuy ’

]
I
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S) 2-(1-

4-xapOokcamun

Ox-NH UDP/MC
OeH3WIIHUITePUINH-3 - ~
OH m/z = 410,1
N WI1)-5-runpoKcu-N-
39 | [M+H]+.
(mokcazon-4-un)-1-
N” ~O Paccuuran
| MeTHuI-6-0kco-1,6- Hast MM
N TUTHIPOITAPUMHUIUH- '
409,5
©) 4-xapbokcamun
O-N
S \
O« _NH S-ruapokcu-N- WBP/MC
(m30Kcazon-4-un)-1- _
N7 MeTHJI-6-0kco-2-(1-
40 | [M+H]+.
MUKOJIMHOMJIITUTIEPUTU
(j)\N o H-3-111)-1,6- Paccunran
N | UTUIPOITH 1/11;41/1 WH- Has :
N ’ 4-2 6011<)021MMIl 424.4
(Y e e
=
O-N
N \
S-ruapoxcu-N-
Ox~NH (u30KCa3051-4-111)-2- U3P/MC
\\OH (1-(2- m/z = 454,1
41 NI MeTokcuOen3omwn)numne | [M+H]+.
N0 | punun-3-mn)-1-merun- | Paccuuran
~ | 6-okco-1,6- Hast MM
o N JUTUAPONUPUMHUIANH- 453 4
@o 4-xapOokcamun
O-N
Q 2-(1-6en3un-1H-
OxNH nupazon-4-min)-5- MIOP/MC
Fpmpgmu ”N m/z = 393,4
OH o +H]+
42 N = (usoxcazon-4-un)-1- [M+H]+
o MeTUI-6-0KCOo-1,6- Paccunran
NN ’ Hast MM
N JUTHPOTTHAPUMUTUH- 392 4
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7
P4

{

O NH S-runpokcu-N- VDP/MC
NN OH (m3okcazon-4-un)-1- m/z = 4527
| MeTHi-6-okco-2-(1-(3- TH
43 (j)\ N™ O | (peHHIIPOITaHOMII)ITHIT [M+H]*
| Paccuuran
N epunuH-3-mn)-1,6- nas MM
@/(go TUTHIPOITAPUMHUIUH- 451.5
4-xapOokcamun
O-N
N
S-runpokcu-N- HNOP/MC
Ox-NH (m3okcazon-4-um)-1- | m/z=327,2
44 OH METHII-0-0KCO-2-(M- [M+H]+.
Nl N Tosun)-1,6- Paccuuran
@/J\N o JUTHAPONUPUMHUANH- Hast MM:
| 4-kapOokcamMun 326,3
O-N
A \
O NH 2-(1-3-
xnopoensouwn)nunepu | UIP/MC
N7 X OH IIUH-3-1J1)-5- m/z = 458,3
45 O)l\“ ruapokcu-N- [M+H]+.
| O (m3okcazon-4-un)-1- | Paccuuran
N MeTHuI-6-0Kco-1,6- Hasi MM
o JUTUAPONUPUMHUANH- 4579
4-xapOokcamun
Cl
0-N
S \
2-(1-(2-
Ox-NH xnopberszoun)nunepu | UIP/MC
OH IVH-3-H1)-5- m/z = 458,6
46 N| \ ruaApokcu-N- [M+H]+.
Nio) (mokcazon-4-un)-1- | Paccuuran
(j)\ | METHJI-0-0KCO-1,6- Hast MM:
¢ N JUTUAPONUPHUMHUINH- 4579

4-xapOokcamus
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47

S-ruapokcu-N-
(m3okcazon-4-nn)-2-
(1-(4-

METOKCHOEH3 O/ )ITUTIE
punuH-3-m1)-1-meTni-

6-okco-1,6-
TUTHIPOITHAPUMHUIUH-
4-xapOokcamun

HUBP/MC
m/z =454.,6
[M+H]+.
Paccuuran
Hass MM
453 .4

48

S-ruapokcu-N-
(m30kcazon-4-um)-2-

(1-G-

METOKCHOEH30MII )ITUTIE

punuH-3-mn)-1-meTni-
6-0kco-1,6-
JUTUAPONIUPUMHUMH-
4-xapOokcamMun

HUBP/MC
m/z = 454,6
[M+H]+.
Paccuuran
Hast MM
4534

50

TpeT-OyTri-3-0eH3mII-
3-(5-runpokcu-4-
(n30Kcazon-4-
uikapoamomnn)-1-
MeTHuI-6-0Kco-1,6-
JTUTHAPOITAPUMUTHH-
2-un)nunepunuH-1-
kapOokcuIar

HOP/MC
m/z=510,3
[M+H]+.
Paccuuran
Hast MM
509.,2

S1

3-(5-runpokcu-4-
(u30Kcazon-4-
wikapbamorn)-1-
MeTHuI-6-0Kco-1,6-
TUTHAPOTTAPUMUIHH-
2-um)-5-
MeTUJIOEH30Has
KHCJIOTa

HUBP/MC
m/z=371,2
[M+H]+.
Paccuuran
Hast MM
370,1

52

Tper-OyTHi-3-
((beH3mIIOKCH)METHIT )-
3-(5-runpokcu-4-
(m30KCazon-4-
mikapbamomnn)-1-
MeTHuI-6-0kco-1,6-
JOUTHIPONUPUMHUIH-
2-un)nunepuanH-1-
kapOokcuIar

HUBP/MC
m/z = 540,2
[M+H]+.
Paccuuran
Hass MM
5392
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Ox-NH metui-3-(S5-ruppokcu- | UIP/MC
OH 4-(u30Kcazon-4- m/z =385,2
53 N| N wikapbamon)-1- [M+H]+.
N o MeTHuJI-6-0kco-1,6- Paccuuran
| JTUTUAPOIUPHUMHUINH- Hasst MM
2-m)-5-meTunoeH3oar 384,1
o O
|
O—-N
&2
OxNH S-ruapokcu-N-
OH (mokcazon-4-um)-1-
N MeTun-2-(3-metun-5- HSfMC
| ((1-meTunmunepuarH- m/z = 467,2
54 o P [M+H]+.
wi)kapOamont)peHn) Paccinran
P Hast MM=
o -6-0KC0-1,6- 466.0
HIN TUTUIPOITUPUMHUIUH- ’
ﬁj 4-xapOokcamMun
N
I
O—-N
&2
O _NH S-runpokcu-N- VSP/MC
(m3okcazon-4-mn)-1- -
OH m/z =3843
X MeTHI-2-(3-MeTu-5-
55 N [M+H]+.
| (Metunkapbamonn)de
N™ ~O HUT)-0-0KCO-1,6- Paccunran
| L[I/IFI/II[pOHI/IpI/IMI/I’JII/IH- was MM=
383,1
4-xapOokcamun
Hl\|l o]
S
N S-ruapokcu-N-
OgNH (m3okcazon-4-un)-1- HU3P/MC
oy | MeTun-6-okco-2-(1-(6- | m/z =4453
56 N = OKCOMUMNEPUINH-3- [M+H]+.
(j/k T 0 | xapOonum)munepunue | Paccunran
N -3-un)-1,6- Hast MM:
JIUTUAPOTUPUMHUINH- 444 4

4-kapOokcamMu
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OxNH S-runpokcu-N-
OH (m3okcazon-4-mn)-1- MOP/MC
N m/z = 460,2
| MeTHII-0-0Kkco-2-(1- [M-+H]+
57 :
(j)\N 0 (benuncynsponnm)mm PaccunTan
\ | nepuauH-3-mn)-1,6- nas MM
\ TUTHIPOITAPUMHUIUH- 459 5
050 4-xapbokcaMuz ’
O—-N
S
S-runpokcu-N-
O N (m3okcazon-4-um)-1- N3P/MC
RN OH | wMeTtun-6-okco-2-(1- | m/z =426,2
58 1 (mupuMuguH-5- [M+H]+.
(j/L N” ~O | kapOonwn)nunepuaus | Paccuuran
. | 3-u)-1,6- Hast MM:
JUTUAPONUPUMHUINH- 4254
NZ | o) 4-kapOokcamMun
S
N
0-N
Kﬁ 2-(1-(4-
OgNH xyopberzown)munepu | HUIP/MC
OH JIUH-3-1J1)-5- m/z = 458,2
59 N A ruaApoKcu-N- [M+H]+.
(j)\ N“S0 | (msokcasom-4-mm)-1- | Paccuuran
N MeTHuI-6-0Kco-1,6- Hast MM
/©/§O JUTHAPONUPUMHUINH- 4579
N 4-xapOokcamun
O—-N
g
OsNH 2-(1-(4-
OH (numernnamuno)oyra | UOP/MC
N7 HOWJI)TUNEePUANH-3- | m/z = 4333
60 (j)l\N o WI1)-S-runpoKcu-N- [M+H]+.
| (mokcazon-4-un)-1- | Paccuuran
N MeTHuI-6-0KCco-1,6- Hast MM
0 JUTUAPONUPHUMHUINH- 4325
4-xapOokcamu
/N\
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O-N
S \
@) NH 5 N
-TUIPOKCH-N-
NTXOH | (usokcason-4-m)-1- mljljf/i\;lg 3
| MeTUN-6-0kco-2-(1-(2- [M-+H] .
61 N™ ~O berunanern)numnepy Pacch/ITaﬁ
" | auH-3-u)-1,6- sast MM
JUTUAPOIMUPUMUANH- 4375 '
0 4-kapGokcamun ’
O—-N
N
O _NH S-ruapokcu-N- USP/MC
(u3oxcazon-4-un)-1- —
OH m/z = 425,3
N MeTI/IJ'[—Z—(l- [M+H]+
62 l HUKOTHHOUITUNIEPU T ’
N X0 Paccuuran
| H-3-11)-6-0KCO0-1,6- ras MM
N JAUTHAPOINHPHUMUINH- 424.4 ‘
N 4-xapOokcamun ’
| Z
O—-N
Y
O _NH S-rugpoxcu-2-(1- HAP/MC
WU30HUKOTUHOMIIITUITED _
NN OH unuH-3-m)-N- m[/lf/[ +:I]2-f’3
63 | (u30Kcazon-4-um)-1- .
N0 Paccuuran
| MeTHII-0-0KCO-1,6- tas MM
N AUTUAPONUPHUMUHH- 4044
_ 5 4-kapGokcamun ’
Na |
O—N
\
&2
o N 2~(1- HDP/MC
AUETHIMHNIEPHARH-3- | | 35 o
OH 11)-5-ruapokcu-N- ’
64 NI ~ (usoxcazon-4-un)-1- P[i\c/;[;ljl];ﬁ
N0 MeTHII-0-0KCO-1,6- Hast MM
| TTUIPOMHPHUMHUINH- 3614 '
N 4-xapOokcamun ’
/&o
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A
9) NH
o S-runpokcu-N- WBP/MC
S (m3okcazon-4-un)-1- _
N m/z = 439,2
| MeTUII-6-0kco-2-(1- [M+H]+
65 "ll O (bennnkapbamoumn)nu Paccqmaﬁ
\ nepuauH-3-mn)-1,6- Has MM
JUTHAPOTTAPUMUIHH-
A 438,4
HN” YO 4-xapOokcaMuy
O—-N
N 5 N
(Hsc)-l:::ls%zli?:m)- 1- MSP/MC
-~ Ox NH m/z = 390,5
N METHJI-6-0KCO-2-(2-
| [M+H]+.
66 X N OH (mupunun-3-
N| ) bermn)-1,6- Paccuuran
’ Hast MM
N~ 0 JOUTHAPOITAPUMUIHH- 389 4
| 4-xapOokcamMun ’
$ 5 N
y -TUJAPOKCH-IN- UDP/MC
(m30kcazon-4-mn)-1- -
N._ Os_NH m/z = 390,3
“ MeTHJI-6-0KCO-2-(2- [M-+H]+
67 N e (mupuguH-4- :
| wn)ern)-1.6- Paccuuran
N” 0 ’ Has MM:
| TUTHAPOITAPUMUTHH-
3894
4-xapOokcamun
68-69 CneunanbHO UCKITFOUYEHBI
3
N -(5- 2-(2-
g 2-(5-6pom-2-(2 VIDP/MC
THIPOKCUITOKCH )peHn m/z = 4511
HO~g NEOH 1)-5-rugpokcu-N- [M-+H] +’
70 v (m30Kca30m-4-1m1)-1- '
| MeTU-6-0kco-1,6- Pacch HUTa[H
UTHAPOTIUPUMHI ’I/IH- Has :
i AHPHAPOTHPHMIA 450,2
4-xapOokcamun
70-71 CrnenmaibHO UCKITFOUEHDI
ooN S-runpoxcu-2-(5-(2-
S) THIAPOKCUITHI)-2- HU3P/MC
HNo O metun-2H-1,2,3- m/z =362,2
73 HO (o Tpuazon-4-ui)-N- [M+H]+.
\\)YNl (usokcason-4-un)-1- | Paccumran
NN MeTHII-6-0Kco-1,0- Hass MM
N-N
/ JIUTUAPONUPUMHUINH- 361,4

4-xapOokcamMus
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S-ruppoxcu-2-(5-(2-

0-N
) THOPOKCUITHN)-1- HU2P/MC
N 0 metun-1H-1,2,3- m/z=362,2
74 HO Tpuazon-4-un)-N- [M+H]+.
NS o (m3okcazon-4-un)-1- | Paccuuran
NSNS0 METUI-6-0KCO-1,6- Hast MM
NN JUTUAPONUPUMUIUH- 361,4
4-xapOokcamMun
&}l 5-rnnpoxcn—2-(2—)((3- WSP/MC
THAPOKCUTIPOTIAIT)aMHU _
HN._O HO)erm)-N- m[/;[ +}31]8f’2
75 Ho ™~ NN OH | (30KCazon-4-1)-1- Paccqmaﬁ
I MeTHuI-6-0kCco-1,6- )
©)\N o) Hast MM
| JOUTHAPOTIHPUMUIHH-
385.,4
4-xapOokcamMus
O-N S-rungpokcu-2-(2-
Q (((1s,3s)-3- N3P/MC
" WM. 0 TUAPOKCULIMKIOOYTH) | m/z = 398,2
6 Ho,,,Q amuHO)(erm)-N- [M+H]+.
HNH N % | (usoxcazon-4-un)-1- | Paccumran
©/kN o MeTHII-6-0KCOo-1,6- Hast MM
! JUTUAPONUPUMHUINH- 397,4
4-xapOoKcaMusa
77 CrnenuanbHO UCKIIIOUEH
oN 2-(3-6pom-2-(2- HU3P/MC
y TUAPOKCUITHI )(DEHT) m/z =
on N0 -5-runpokcu-N- 437,05
78 NN\ OH (u30Kcazon-4-un)-1- [M+H]+.
Br. | MeTHI-6-0KCO-1,6- Paccunran
’\|' 0 JUTUAPONUPUMHUIANH- Hasst MM
4-xapOokcamMus 436,2
o (R)-5-runpoxcu-N- VDP/MC
N (u30Kcazon-4-un)-1- Iy =355
HN 0 MeTUI-6-0kco-2-(1- mz = 399,
79 (benmmnponan-2-un)- [M+H]*
N N pl 6. Paccuuran
N0 JIUTHTT ; - Has :
: PONMPUMHIUH !
2 3544
4-xapOokcamMus
o (S)-5-runpoxcu-N- WOP/MC
y (m3okcazon-4-un)-1- Iy =355
HN O MeTHII-6-0Kkco-2-(1- vz = 592,
80 ¢dennnmponan-2-un)- [M+H]*
N S ‘uk pl 6. Paccuuran
h N0 ):[Hrn):[pon;lpI/IMI/I):[I/IH- Has :
I 3544
4-kapOokcamMu
81

CroenmanbHO UCKITIOUYEH
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27N\ (R)-5-runpoxcu-2-(1-
\
Y o
THIIPOKCHITUJI )ITUTIEPH U3P/MC
Y pI[I/IH 2-11)-N m/z =364,3
o iy ga +H]+
104 N X (u30KCa30-4-H1)-1- [M+H]+.
Paccuuran
N" "0 MeTuI-6-0kco-1,6- !
N o Hass MM
TUTHIPOITHAPUMHUIUH- 2634
4-xapOoxcaMun >

[0090] Cunre3 TpeT-0yTHI-3-(5-3TOKCH-4-(M30KCca30a-4-uaKapOamoun)-1-meTu-6-

0KCO0-1,6-AurnaAponupUMHANH-2-HI)IuNepuaAnH-1-kapdokcunara (usomep Al):

<) 1 i

Ma.. Me-N Et 104 PC. Ha Me. OEt
'J\ Boa “ _‘_N | Et Et2Ac: meTaHon Bnc,.N \N | =

cl N F’d{dwmlz | | Cranus 2 T

Cce D nuokoan: HaD, 90 °C, 44,
Cranuna 1

[}
NalH {1.1 ake.} M -, Et
MeOH: Tt eona GIEL 53‘““2 N
3Y., kOMH. T-RE_ 5 Bm‘N = M
Cranmn 3 HATU, DIFEA. o 1 o

OMEA, koMH. T-p8, 3 4.

Cragus 4
(4] o]
XHPANLHDE N i E': N j E:-[
pESOENEHHE Bod., . i Boc. J:.», H
Cragnn 5 N N " N ] Tf\o
0 = + o =0
{znwovpoeancA GoicTpee) {znwouposanca wenneHHee}

[0091] Craans 1: Dtua-2-(1-(Tper-0yrokcukapoonuin)-1,2,5,6-rerparugponupuans-3-
Wi1)-5-3ToKcu-1-MeTHI-6-0KCc0-1,6-TMrHAPONMUPHUMHANH-4-KAPOOKCHIIAT:

[0092] Cwmech 3Tuin-2-X10p-5-3TOKCH- | -MeTHI-6-0KCO- 1, 6-TuruaponupuMuInH-4-
kapOokcunara (2 r, 7,67 mmounnb), mpem-0ytun-5-(4,4,5,5-rerpameruin-1,3,2-nuokcaboposan-2-
wn)-3,6-nuruaponupunut-1(2H)-kapbokcunara (2,96 r, 9,59 mmonb) u kapboHnara Hatpus (1,62
r, 15,34 MmmoIb) B pacTBOpe nuokcana B Bozae (4:1, S0 mur) nerasuposaiu B TeueHue 20 MUHYT
razoobpasubiM apronom. Jlobasmsuiu PAClx(dppf) (0,561 1, 0,76 MMoOIb) 1 IPOIOITKAIH
nerazuposanue eue 10 muHyT. Peakimonnyto cmeck Harpesanu npu 90 °C B TeueHue 4 4acos.
ITocrne 3aBeplIeHNs] peaKLUU PEaKIIHOHHYIO cMeCh pacTBopsiH B Boxe (100 mi) u
SKCTparupoBaiu dtunaneratoM (2 x 50 mur). OObeIMHEHHBIH OPTaHUYECKUI CIIOH MPOMBIBAIIH
HACBIIIEHHBIM COJIEBBIM pacTBopoM (30 mu), cyurmm Hag O0e3BogabM NaxSO4 u
KOHIIEHTPUPOBAJIH MTPH MOHWKEHHOM AaBJieHNH. HeounIeHHbIH MPOAYKT OYHIIAIN KOJJOHOUYHON
xpomarorpadueii ¢ moixyueHrHeM YKa3aHHOTO B 3arojioBke coequHenus (2,57 r, 82%) B Bune
TBepaoro Bemectsa. JKXMC: pacu. 408,3; MDOP/MC m/z = 408,61 [M+H]". 'H SIMP (400 MI'w,
IMCO-ds): 6 1,23-1,31 (m, 6H), 1,43 (c, 9H), 2,25-2,40 (m, 2H), 3,44 (c, 3H), 3,45-3,50 (m, 2H),
4,05-4,10 (M, 2H), 4,16 (x, J = 7,2 'y, 2H), 4,31 (x, J = 7,2 ', 2H), 6,26 (wc, 1H).
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[0093] Craans 2: Dtnia-2-(1-(Tper-0yToKCHKApPOOHUI )TN PHANH-3-11)-S-3TOKCH-1-
MeTHJI-6-0Kc0-1,6-1HruApONUPUMHANH-4-KapOoKcHIaT:

[0094] K cmecn stun-2-(1-(tper-OyTokcukapbonmn)-1,2,5,6-reTparuaponupuInH-3-1i)-S5-
3TOKCHU- | -MeTui-6-0kco-1,6-nurnaponupuMuans-4-kapookcunara (2,57 r, 6,30 MMonb),
KOTOPYIO PacTBOPSUIH U MEPEMEIINBAIH B pacTBope MertaHoisTwianerar (1:3, 54 m),
nobasnsm 10% Pd/C (0,67 r ¢ BnaxkHocThIO 50%). PeakinoHHYI0 CMECh MepeMEIINBAIIH ITPH
KOMHATHOH TemrepaType B arMocdepe ra3oo0pa3Horo Bogopozaa B reueHue 3,5 vyaca. [Tocne
3aBEPIIEHUS PEAKIIH PEAKIIMOHHYIO CMECh (PHIIBTPOBANIN Uepe3 CIIOH LEeUTa U POMbIBAIIN
stunaneraToM (2 x 50 mut). GUabTpaT KOHLUEHTPUPOBAIH MPH MOHKEHHOM JaBJICHHUH.
[Tony4eHHbIN HEOUHMIEHHBIH MPOAYKT OUYHINAINA KOJOHOUYHOH XpoMaTorpadueii ¢ moiyueHueM
YKa3aHHOTO B 3arojiopke coenuHenus (2,35 r, 91%). XKXMC: pacu. 409,3, UDP/MC m/z = 410,4
[M+H]"

[0095] Cranus 3: 2-(1-(Tper-0yTOKCHKAPOOHHI ) MTHNIEPHAUH-3-H1)-S-3TOKCH-1-MeTHI-6-
0Kkc0-1,6-TUrHAPONUPHUMHUANH-4-KapOOHOBAasI KHCJIOTA:

[0096] K nepemermanHomMy pactBopy 3Tui-2-(1-(Tper-OyTokcukapOOHIIT ) TUITePUINH- 3 -FJT )-
5-sTOKCH-1-MeTHI-6-0KCO-1,6-nurHnapompuMuanH-4-kapookcunara (1,9 r, 4,64 Mmmoinb) B
cmecu metanos: TT®:H»O (1:1:1, 30 mu) nobasmnsiiu NaOH (0,222 1, 5,56 MMonb) nipu
KOMHATHOM TeMriepatype. [lonyueHHy0 peakIMOHHYIO0 CMECh NepEeMEIINBAJIN IPH KOMHATHOM
TeMrieparype B TeueHue 3 yacos. Ilocne 3aBepiueHus peakiuu cMecb KOHLIEHTPUPOBAIN O]
BaKyyMoM. PeakiroHHyro cMech pactBopsuiu B Bozae (10 mur) u nogkucysiu 1 1. HCI (pH 6).
IMpoaykT skcrparuposanu 10% pacTBopoM MeTaHOJa B nuxjopmerane (2 x 30 ).
OObenuHeHHBIH OPraHMYECKHA CIIOH MPOMBIBAJIN HACBIIIEHHBIM COJIEBBIM pacTBOpoM (30 Mit) u
BBINTAPUBAJIH MTOJT BAKYYMOM C MOJIyY€HUEM YKa3aHHOTO B 3aroyioBke coenunenus (1,67 r, 94%),
KOTOPO€ UCIIOJIb30BAJIM Ha CIIeAYIOIIel cTaauu Oe3 onosHuTebHON ouncTku. JKXMC: pacu.
381,3; UDP/MC m/z = 382,5 [M+H] "

[0097] Craaus 4: mpem-6yTni-3-(5-3Trokcu-4-(u3oxcaszon-4-uikapoéamon)-1-meTuu-6-
0Kc0-1,6-TMruAPONUPUMHANH-2-HJI)IUNepUAUH-1-KapOokcHaaT:

[0098] K nepemermannomy pactopy 2-(1-(Tper-OyTokcrukapOOHWT)TUNIEPUANH-3-11)-5-
3TOKCH- | -MeTHII-6-0KCc0-1,6-muruaponupumMuIuH-4-kapooHoBoit kucnotsl (1,67 r, 4,37 MMOJIb)
B cyxoM JIM®PA (16 mi) nobasnsmn HATU (2,49 1, 6,56 mmone) nipu 0 °C. PeakunoHHy0
cMecCh IepeMeInBaJIi IPU KOMHATHOM TeMIiepatype B TeueHue 1 Jaca. 3arem 1o0aBisuin
u3okcazon-4-amuH (0,441 r, 5,25 mmons) B IM®PA (0,5 min) u nodasmsuiu DIPEA (1,5 mi, 8,75
MMOJIb) IPU KOMHATHON TEMITEPAType, U MePEMELINBAIN PEAKLIMOHHYIO0 CMECh B TEUEHHUE 3
yacoB. [Tocnie 3aBepieHns peakiuy peakHoOHHYI0 cMech pa30aBism Bogoi (20 M) u

sKCTparupoBaiu dtunaneratoM (2 x 30 mur). OObeqMHEHHBINH OPTaHUYECKUI CIION CYIIMIIN Hal
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6e3BoaHbIM NapSO4 M KOHIEHTPUPOBAIN NPU TIOHIKEHHOM J1aBlieHNH. HeounIneHHbIH mpoayKT
OUUINAJIN KOJIOHOYHOU Xpomarorpadueii Ha cucteme Combiflash ¢ monmyuenuem ykazaHHOTO B
3arosioBke coenunenus (1,67 r, 85%) B Buzme paneMuueckoi cMecu. XupajabHOE pa3aesieHne
paLeMUYecKOro YucToro coequHenus (1,2 r) mpoBOAIIIN C MOMOIIBIO XUPAJTbHON
npenaparusHoit BOXKX ¢ nonyuenuem no 500 mr kaxknoro sHantuomepa. KXMC: pacu. 447,3;
HOP/MC m/z = 448,60 [M+H]". Xupansaas BOXKX: CHIRALPAK AD-H; 30% meranona B
xugkom COz + 0,1% IDA. FR-1 (m3omep-Al): Rr= 7,66 mun.; FR-2 (u3omep-A2): Rr= 8,81
mun.; Al: 'H AMP (400 MI', IMCO-d6): § 1,21-1,25 (m, 3H), 1,41 (c, 9H), 1,46-1,57 (m, 2H),
1,71-1,74 (m, 2H), 2,02-2,04 (m, 1H), 2,76-2,98 (m, 2H), 2,99-3,15 (M, 1H), 3,57 (¢, 3H), 3,85-
4,15 (m, 1H), 4,10-4,15 (m, 2H), 8,78 (c, 1H), 9,29 (c, 1H), 10,56 (¢, 1H). A2: 'H AMP (400
MI'y, IMCO-d6): 6 1,21-1,29 (m, 3H), 1,41 (c, 9H), 1,46-1,57 (m, 2H), 1,71-1,74 (m, 2H), 2,02-
2,04 (m, 1H), 2,78-2,98 (M, 2H), 2,99-3,15 (m, 1H), 3,57 (¢, 3H), 3,85-4,15 (m, 1H), 4,10-4,15 (m,
2H), 8,78 (c, 1H), 9,29 (c, 1H), 10,57 (c, 1H).

[0099] Cunres 1-((2-((R)-1-(3,4-auxsopoeH3ona)nunepuauH-3-ui)-4-(130Kcazoin-4-
wikap6amon)-1-MmeTuiI-6-0kco-1,6-1TMruApONMPUMHIHH-S-HI)0KCH P THI-ITHIIKApOoOHAaTA.

(IIpumep 131)

O
A& HCI & puoKeEHE,
., OEl
N [ H OM¥, weTancn HCI D)\D
Bxhﬁo)‘” N\ﬁ\o 0°C - KoMH. T-FA, 3u

0 = Cranma 1 HaTU, DIPEA, IJ.M‘DA
hl 02 - komH. T-pA, 124,

Al Cranun 2
{AKTHEHLIH HaDwep}

o
cl | H _ 1M BBra e XM DJ\Q} "
JSAGAR he
ol o '"”

Nprwep 131
[00100] Craaus 1: (R)-S-3Tokcu-N-(u30Kca3o0a-4-ui)-1-MeTHI-6-0KCO-2-(MUNEPUANH-3-

wi)-1,6-auruaponupuMHINH-4-KapooKcaAMUA, THAPOXJOPHIHASA COJIb:

[00101] K mepememanHOMy pactBopy mpem-0ytui-(R)-3-(5-3Tokcu-4-(n30kca3on-4-
wikapbamomnn)- 1 -meTui-6-0kco- 1,6-TuruapOnuPUMHUINH-2-1JT ) TUIePUANH- | -kapOokcuiaTa
(0,20 r, 0,44 mmonb) B cMecu auxsiopmeTana (1,32 mi) u meranona (0,66 mit) Mo Karism
nobasnsiim 4 M HCI B muokcane (1 mur) mpu 0 °C. PeakiIMOHHYIO CMECh MEePEeMELIHBAIHN TIPH
KOMHATHOH Temneparype B TeueHue 1 qaca u HarpeBaiau a0 40 °C B Teuenue 10 MUHyT.
PeakuinoHHYI0 cMeCh KOHLEHTPUPOBAIH IOCYXa U JBAK/bI NEPETOHSIIN a3€0TPOMHON
MIEPErOHKON ¢ METAHOJIOM C MOJyYeHHEeM YKa3aHHOTO B 3arojioBke coenuHenwus (0,17 r, 99%) B
BHUJI€ TBEPAOTO BEIECTBA, KOTOPOE MCIIOIB30BANIN HA CIIEAYIOIEH cTanquu 0e3 JONMOJHUTEIbHOM

ounctkn. JKXMC: pacu. 347,3, UDP/MC m/z = 348 48 [M + H]"
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[00102] Craaus 2: (R)-2-(1-(3,4-auxaop0eH3on)nunepuauH-3-ui)-S-3Tokcu-N-
(u30Kca30/1-4-ui)-1-MmeTHI-6-0KCc0-1,6-TUrHAPONUPHUMHIANH-4-KapOoKcaMua:

[00103] K mepemermmanHoMy pacTtBopy 3,4-auxiopOen3oiinoi kuciotsl (0,101 r, 0,53 Mmonb)
B cyxoMm JIM®PA (1,7 mn) nobasmsiiu HATU (0,252 1, 0,66 mmone) ipu 0 °C. PeakiroHHYO
cMech IepeMeIBajIi IPU KOMHATHON TemIiepatype B TeueHue 1 daca. 3arem no0aBisuiu
TUIPOXJIOPUIHYIO cOoNb (R)-5-3ToKCH-N-(130Kca30m-4-m)- 1 -MeTun-6-okco-2-(mumnepuana-3-
un)-1,6-nurugponupumunuH-4-kapookcamuna (0,170 r, 0,44 mmons) u DIPEA (0,25 mi, 1,33
MMOJIb) TIPY KOMHATHOH TeMIIEpaType U NepeMeIInBaIi PEaKLIHOHHYIO0 CMECh B TeUEeHHUE 3
yacoB. [locrne 3aBepiieHus peakuu cMech pa3dasisuid BoxoH (15 MiT) U 3KCTparupoBaIu
stunaneraToM (2 x 20 mut). OObenMHEHHBIN OpraHNYECKUil CJION MPOMBIBAIIN XOJIOHBIM
HACBILEHHBIM pacTBOpoM OukapOoHarta HaTpus (20 mi), cymmnu Haa 6e3BonHbIM NaxSO4 1
KOHLIEHTPUPOBAJIN NIPU TIOHI>KEHHOM J1aBiieHnd. HeounineHHbIH NPOAYKT OUUINAIN KOJOHOYHON
xpomarorpadueli ¢ moiyueHreM yKa3aHHOTO B 3arojioBke coenunenus (0,21 r, 89%) B Bune
tBepnoro semectsa. JKXMC: pacu. 519,3, UDP/MC m/z = 520,27 [M+H] . 'H AMP (400 MI'w,
JIMCO-d6): 6 1,18-1,32 (m, 3H), 1,55-1,70 (m, 2H), 1,72-1,85 (m, 2H), 2,07-2,10 (M, 1H), 3,15-
3,25 (m, 2H), 3,58 (c, 3H), 3,66-3,70 (m, 1H), 4,07-4,12 (m, 2H), 4,47-4,49 (m, 1H), 7,40-7,42 (m,
1H), 7,70-7,73 (m, 2H), 8,74 (¢, 1H,), 9,27 (¢, 1H), 10,52 (c, 1H).

[00104] Craaus 3: (R)-2-(1-(3,4-nux10p0eH3011)IUNePUAHH-3-WJT)-S-THAPOKCH-N-
(n30Kca30/1-4-ui)-1-MeTHI-6-0KCcO0-1,6-TUrHAPONUPUMHANH-4-KapOOKcaMuUA:

[00105] IIepemerannsiii pactBop (R)-2-(1-(3,4-1uxnopOeH30MT ) TUIePUANH-3-1T1)-5-3TOKCHU-
N-(u30kcazon-4-mn)-1-mernn-6-okco- 1,6-nurunponupumuann-4-kapookcamuna (0,608 r, 1,16
MMOJIb) pacTBOpsuUIH B auxyopMetane (36 mi). [TonyueHHsiit pactBop oxiuaxkaanu 10 0 °C u o
karsiM gobasisiin 1 M pactsop BBr3 B nuxnopmerane (4,67 mit, 4,67 MMoJIb). PeakiimoHHYO
CMeCh HarpeBaju 10 KOMHATHOM TeMIepaTypel U epeMernBany B Tedenue 5 gyacos. [locne
3aBEPLICHUS PEAKI[UN CMECh KOHLIEHTPUPOBAIIU U MEPETOHSUIH a3€0TPOITHON MEPErOHKOM C
auxjgopMeraHoM (2 x 6 mut). Ocrarok oxiaxnaanu 10 0 °C u MenyieHHO 100aBIIsLTH MEeTaHOo (5
mit). PeakimoHHYI0 CMeCh KOHLIEHTPHUPOBAIN IO BaKYyMOM focyxa. OCTaTOK MeperoHsum
A3€0TPOMHON MEPETOHKOM C METAHOJIOM (2 X 6 MIT) C MOTyYeHHEM HEOUUIIIEHHOTO COSUHEHUSI.
HeounimeHnHoe coeqnHeHNE 3arpyskKajid Ha HEJUT U OYHIIAIN 00paIieHHO-(pa30BOH KOJOHOUYHON
xpomarorpadueit, ncronp3yst aneToHuTpu U 0,1% MypaBbHHYIO KUCJIOTY B BOZE, C
nonyuenurem npumepa 131 (0,246 r, 42%). JKXMC: pacu. 491,3, UDP/MC m/z =492.3 [M+H] .
'H AMP (400 MI'n, IMCO-d6): § 1,44-1,62 (m, 2H), 1,80-1,95 (m, 2H), 2,07-2,10 (m, 1H), 3,15-
3,25 (M, 2H), 3,57 (¢, 3H), 3,60-3,70 (M, 1H), 4,34-4,52 (M, 1H), 7,40-7,42 (m, 1H), 7,70-7,74 (™,
2H), 8,84-8,90 (M, 1H,), 9,30 (c, 1H), 10,42-10,55 (m, 1H), 11,48 (c, 1H).
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[00106]

CJ'IGI[YI-OH_II/IG MPUMEPDBI U TPOMEXKYTOYHBIC COCANHCHUS CUHTE3UPOBAJIN, UCTIOJIB3YyH

TAKHE XK€ yCJIOBUSA, KAK Ha CTaAUU, OIMMCAaHHOM BBIIIEC, C COOTBETCTBYHOIIUMHU UCXOAHBIMU

BEIECTBAMU.
Tabauna 7
IIpumep Crpykrypa HasBanmne KXMC
HNIP/MC
PN m/z =
N 2-((1S,3R)-3-(3,4- 5073
o HN.__O IUXJIOPOEH3aMUI0 ) LIUKJIOTEKCHIT)-5- M +H’] 4
82 rupokcu-N-(u30kca3on-4-ui)-1- '
cl NSO p Pac-
§ | MeTHJI-6-0KCO-1,6-
H”()ﬁL N" 70 AUTUAPOTIHPUMHUANH-4-KapOOKCaMus canTanHad
o I MM:
506,4
0-N
Q UDP/MC
HN 0 2-((3S,6R)-1-(3,4-nuxnopOeH30m1)-6- Isnég ;
NN -OH METUJIHUIEPUNUH-3-UIT)-5-TUIPOKCH- [M +I—i] I
83 | N-(u30kca3omi-4-mi)- 1 -MeTHII-6-0KCo- Pac- ‘
H T ° 1,6-nuruaponupuMuanH-4-
CUMTaHHAs
o HN KapOokcamuz MM:
j@/go 505.1
cl
@ V3P/MC
HN._O 2-((38,68)-1-(3,4-nux10pBEH30MT)-6- Isn(;é;
NN OH METHJITUIIEPUIUH-3-1JT)-5-THIPOKCH- M +}i] N
84 |N . N-(u30kcazom-4-min)- 1 -MeTui-6-0Kco- Pac. '
H 1,6-nuruaponupuMuInH-4-
HN KapOOKCaMMU/I canTanHas
CID/QO MM:
ol 505,1
o-N HUBP/MC
y m/z =
HN.O (8)-2-(1-(4- 444 4
XJIOpOSH3 OMJT ) TUP POTH N H-3 -1JT)-5- ;
85 NSO rupokcu-N-(u30kca3on-4-mi)-1- [M+H]+
H ]l p Pac-
(j)\N 0 MeTHJI-6-0KCO-1,6-
| CUUTAHHAS
N TUTHAPOTIUPUMHUANH-4-KapOOKCaMU MM-
C"@’% 4438
%‘)'3 UDP/MC
m/z =
HN._O (R)-2-(1-(4- 444.4
XJIOPOSH3 OWIT ) TUP POTUANH-3 -1JT)-5- ;
86 N7y O runpokcu-N-(u30kca3on-4-mi)-1- [M+H]+
H |l P Pac-
NN MeTHJI-6-0KCO-1,6-
| doxan CUMUTAHHAS
\ TUTUAPOTIHPUMHUANH-4-KapOOKCaMuU MM:
cw@’% 4438
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S) WDP/MC
HN.__O S-runpokcu-N-(u30kcazon-4-mn)-1- m/z =
396,3 [M-
OH merni-2-(1- H]+
87 NI ~ (MeTuICyIb(h OHUI)TUNIEPUANH-3 - 1IT)- Pac;
(j)\'? o 6-01<co-1,6;(/:;1/12/(1);][(1;211\1;pHMH)1HH-4- COMTAHHAS
N P s MM:
o:$:o 397,1
3
&R V3P/MC
HN- 0 (S)-2-(1-(3-x710p-4- m/z =
476,3 [M-
N O ¢dropOen3omn)nunepuanH-3-nin)-5- H+
88 | ruapokcu-N-(u3okcazon-4-mn)-1- '
N”~0 Pac-
H | METHJI-6-0KCO-1,6-
CUMUTaHHAs
N AUTHAPONUPUMUINH-4-KapOOKcaMu MM
cl :
D/KO 475.9
F
89-90 CrienuanbHO UCKIIFOYEHBI
O-N
Y
o NOP/MC
m/z =
Lo (8)-2-1-2-3.4- 4745
;3 [M-
H nudTopdeHuT)ane i) TunepuanH-3-
Nigel H]+.
91 | w)-5-runpokcu-N-(U30KCca3051-4-11)-
N Pac-
1-metun-6-okco-1,6-
CUMUTAHHAsS
0o TUTUAPOTIUPUMHUANH-4-KapOOKCaMUL .
MM:
473,4
F
F
0-N
\
Y
oL O HUBP/MC
m/z =
NSO ($)2-(1(G.4- 528,4 [M-
H ol auxJI0pheHMI)Cy b OHIIT ) TUITePUIUH- H]+
92 (j)\“l‘ 0 3-un)-5-runpokcu-N-(u30Kca3o-4- '
Pac-
N wi)-1-metmn-6-okco-1,6-
=i CUMTaHHas
0=5=0 TUTHIPOITUPUMHINH-4-KapOOKcaMu MM-
5274
o
Cl
0-N
&2 WDP/MC
HN._O m/z =
oH S-runpoxcu-N-(u3okcazon-4-wmn)-1- 425,3 [M-
93 NI = MeTHII-2-( | -HUKOTHHOMIITUITEPU TN H-3 - H]+.
N0 WI1)-6-0KCcO-1,6-TUruaAponupuMUANH-4- Pac-
| kapOoKcaMus CUMTAHHAs
| MM:
N = o 424 4
=
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0-N
&T» VDP/MC
HN 0 2-(1-(1H-nupason-4- j?jz
A\ OH KapOOHWT)TUNepUANH-3-11)-5- ;
N N ey [M+H]+.
94 | rupokcu-N-(u30kca3on-4-mn)-1 Pac-
(j/k"l‘ 0 METHJI-6-0KCO-1,6-
CUUTAHHAs
N AUTHAPONUPUMHUINH-4-KapOOKCaMU MM:
Nfiﬂ/i§0 413.4
HN
3
% U3P/MC
HN._O m/z =
OH S-runpokcu-2-(1- 419,3
N™ X
95 | N300y THpHIUIEPUINH-3-1i1)-N- [M+H]+.
(j)\']‘ C (i3okcazon-4-un)-1-meTun-6-okco-1,6- Pac-
N AUTHAPONUPUMUINH-4-KapOOKcaMua | CYMTaHHAS
HNAO MM:
\T/J 4185
S
y HNOP/MC
HN.__O m/z =
S-rungpokcu-2-(1- 390,3
9% N OH U300y TUpHIITUIIePUIUH-3-1J1)-N- [M+H]+.
' (m3okcazon-4-un)-1-meTun-6-okco-1,6- Pac-
'Tl © OUTHAPONUPUMHUANH-4-KapOOKCAMU | CUMTAHHAS
N MM:
\rgo 389,4
3
4ﬁ/> FDP/MC
0 (8)2-(1-(3.4- P
492.6
. -OH VX JIOPOEH30MIT ) TUNIEPUANH-3 -1T)-5-
N [M+H]+.
97 | rupokcu-N-(r30kca3on-4-mi)-1- Pac-
H 'i‘ © MeTHJI-6-0KCO-1,6- CUMTAHHAS
N AUTHIPOTUPUMHUINH-4-KapOOKCaMHU/ .
cl MM:
:I::j/i§0 491,1
cl
[00107] Cunres 2-(1-(3, 4-auxJ10pOeH30MT)-3-MeTHINHIIEPUANH-3-U1)-S-ruApPOKCcH- V-

(130Kca3071-4-ui1)-1-MeTHI-6-0KCO-1, 6-AUrHAPONHPUMHANH-4-KapOokcamuaa. (IIpumep

130)
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[00108]
[00109]

H LiHMDS, Mel, Tre, cN TRK, M cH

_ -TeMCABu. 6 0°C - koMH. T-pa, 3u.
Cranus 1 Crapuwa2
H{}B’N HN

Z

= NHZOH. HEI o HN

T3A, atauon
: : T, 18 clj@)‘\N’”“w./LwNH
HATU, DIPEA, OMOA J Craguna €I I\/I\

0°C - kouH. T-pE, 3u.
Cragua 3

DMAD, CHCl CDDME
{IDC KOMH. T- CI% Kewnon, 130°C, 18 4.
Cranws § O< CDDME Crapwa 8
o HH MeToHDHO, MarHHa, o Ma. J\ CH
al | | 8-10% pacTeop B METEHCNE CI\/\
e,
o N ‘“‘im O:Me pal, AMCO. ioMH. T-pa, 124, \N \CD"ME
|
al o I\) Crapuwa T
MJ{L)I:Q?: 5 NaOH {1,2 ake. :.
AMba, 18, ) . MeCH/T®/eona, 3y €I
N TxMe
Cragws 8 Cranwa 9
= —MNH i
H™ z
bf o N /IrDMe 1M BEr; & XM

H
Tl - 2 N
| = N N “‘TI” Ti\P Cragus 1
Cranuna 11 o =

o N ,lr H
<l - =, N
D)LJ’L Tr
o -
l N
MNpuuep 1341

Craaus 1: mpem-0yTinii-3-uuaHo-3-MeTHJInunepuanH-1-kapookcuaar:

K nepemernanHoMy pacTBOpy mpem-0yTuii-3-1uaHonunepuaut- 1 -kapookcunara (5,0

r, 24 Mmouib) B cyxoM TT'®@ (100 mir) nobasmsuim LIHMDS (30,9 mut, 1 M B TT'®, 30,9 MMmodb)

npu -78 °C. PeakiinoHHyro cMmech nepeMernnanu rnpu -78 °C B reuenue 30 MuHyT. 3atem

nobasnsiin Mel (2,22 mi1, 35,7 MMoJb) Tipu TOH ke TeMrepatype. PeakimoHHy0 cMech

nepeMeInnBaiy Ipyu KOMHATHON TeMIiepaTtype B TedeHue 16 dyacos. [locne 3aBepiuenus peakiuu

CMECh BBUIMBAJIM B CMECH JIbAa U XOJIONHOH BObI (100 MIT) M 3KCTparupoBajy 3THIALETaTOM (2

x 150 mut). O6benMHEHHBII OPraHMYECKHH CII0H MPOMBIBAJIN HACBILIIEHHBIM COJIEBBIM PACTBOPOM

(50 mu), cymmnm Han 6e3BogHBIM NaxSO4 M KOHIIEHTPUPOBAJIH TP MOHU)KEHHOM JIaBJICHHH.

IMTony4eHHBI OCTATOK OYHINAIH CUTHKATeJIeBOH XpoMaTorpadueii ¢ moJydeHUEM YUCTOTO
CcOeMHEHNs, YKa3aHHOTO B 3aronoBke (3,5 T, 65%). 'H AMP (400 MI'u, JIMCO-ds): & 1,35 (c,
3H), 1,43 (¢, 9H), 1,66-1,70 (m, 1H), 1,78-1,81 (m, 2H), 1,87-2,10 (M, 1H), 2,80 (c, 2H), 3,90-
4,20 (m, 2H).

[00110]

Craaus 2: 3-MeTHInunepuanH-3-kapooHuTpu, coab ¢ TOK.
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[00111] K mepemernaHHOMY pacTBOpPY mpem-0yTHiI-3-1IHaHO-3-MEeTHIITUIIEPUANH- 1 -
kapOokcunara (3,5 r, 15,6 mmors) B nuxnopmerane (70 min) no karusam godasisum TOK (12,7
wut) ipu O °C. TlonmyueHHY0 cMeCh MepeMeIInBajIi MPYU KOMHATHOH TeMIiepaType B T€UeHHE 3
4JacoB. PeaklinOHHYIO cMeCh KOHLIEHTPUPOBAIHU MPU NOHUKEHHOM JaBJI€HUU C TIOJy4YeHUEM
HEOUHMIIIEHHOTO coequHeHns. HeouninenHoe coeMHeHne pacTUPAIH ¢ AUSTHIIOBBIM 3(UPOM C
MONy4eHHEM YKa3aHHOTO B 3arojioBke coequnenus (3,0 r, 81%) B popme conu ¢ TOK. 'H AMP
(400 MI'u, AMCO-dbs): 6 1,40 (¢, 3H), 1,63-1,69 (M, 2H), 1,76-1,81 (M, 1H), 1,91-2,06 (m, 1H),
2,82-2,89 (m, 1H), 3,01-3,09 (m, 1H), 3,19-3,22 (m, 1H), 3,56-3,59 (M, 1H), 9,20 (1uc, 1H).
[00112] Craaus 3: 1-(3,4-1uxJ10pOeH30MJT)-3-MeTHINHNIEPUAHH-3-KAPOOHUTPHI.

[00113] K nmepemernanHoMy pacTtBopy 3,4-nuxnopOeH30iHoM kucaotsl (2,88 r, 15,1 Mmorb) B
cyxom IM®A (15 min) nobasmnsmu HATU (7,18 1, 18,9 MMonb) mpu KOMHaTHON TeMIepaType.
PeaknimoHHyl0 CcMech mepeMellMBalud NP KOMHATHON TemmepaType B TedeHue 1 daca. Ilo
karsiMm  pobasmsin DIPEA (7 wmi, 38 mmonb), 3ateM n00aBisuiv  3-METHIUNIEPUAMH-3-
kapOonutpun B Qopme comu TO®K (3,0 r, 12,6 Mmonb) mpu KOMHATHOH TemImeparype.
PeakinoHHyI0 cMech MepeMellnBali IpU KOMHAaTHOW TeMneparype B TedeHue 3 4dacos. Ilocne
3aBEepIICHUs] peakLUuu cMech pasdaBisiin Bogod (30 Mu1) W 3KCTparupoBajd BOAHBIM CIIOH
stunaneratoM (2 x 200 mur). OObeaMHEHHbIH OpraHUYEeCKUi CJIOH MPOMBIBATIH HACBHIIIEHHBIM
coneBbiM pactBopoM (50 wmu), cymmam Han Oe3BomHbiM Na;SOs U KOHLEHTPUPOBAIH TIPHU
MOHWKEHHOM JaBjieHuU. [loNydeHHBbI OCTATOK OYMINAIK KOJIOHOYHOM Xpomartorpadueit ¢
MOJIyYEHUEM YHCTOrO COENMHEHMs], YKA3aHHOTO B 3arojioBke (2,8 r, 56%). JKXMC: pacu. 296,3,

UDP/MC m/z = 297,2 [M+H]".

[00114] Cranus 4: 1-(3, 4-auxaopoeH3on1)-N-ruipoKcH-3-MeTHINMUIIePUAUH-3-
KApOOKCUMHIAMMA':

[00115] K cmecu 1-(3,4-guxnopOeH3omn)-3-MeTHIMUIepUIuH-3-kapoonuTpuna (4 r, 13,5
MMOJIb), TUApOXJIOopuaa rugpokcmiamuna (2,80 r, 40,4 mmone) B 3Tanose (100 mi1) MensieHHO
nobasnsim TpudyTHIAMEH (5,8 M1, 40,4 mmoub) ipu 0 °C. TlonydeHHy0 peakIMOHHYI0 CMeCh
Harpesayu ripu 70 °C B Teuenne 16 yacos, 3aTeM KOHLEHTPUPOBAIH, pa3dasisuin Bogoi (100
mu1) 1 sKcTparuposain 10% meranonom B nuxyopMmerane (2 x 150 mur). OObenuHEeHHBIH
OpraHUYecKui clor cymmian Haa 0e3BonHbIM NaxSO4 1 KOHLIEHTPUPOBAIU MPH MOHIKEHHOM
JaBJIEHUU C TIOJYYeHHEM YKa3aHHOTO B 3arojioBke coequHenus (5,0 v, 69%) B Buae TBepaAOrO
BemecTBa. HeounmeHHbII MPOAYKT UCTIONB30BAIM Ha CIEeNYoLel ctanun 0e3 JOMOTHUTEIbHON
OYHUCTKH.

XKXMC: pacu. 329,3, UDP/MC m/z = 330,4 [M+H]".

[00116] Craaus S: Iumerna-2-((E)-1-(3, 4-auxaopoenzonn)-N'-rugpoxcu-3-

MeTHJINHNEePUANH-3-Kap0OKCHMHAAMHU/I0)MAIeaT:
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[00117] K mepememanHoMy pactBopy 1-(3,4-nuxnopbensonn)-N-rugpokcu-3-
MeTUInHIepuauH-3-kapbokcumunamuna (5,0 r, 15 mmons) B xopodopme (100 mir) mo karisim
nobasnsm auMeTnianeTineHukapookcunar (3,32 r, 23,4 mmoun) ipu 0 °C 1 nepeMernnpaim
PEAKLMOHHYIO CMECh IIPU KOMHATHOH TeMIepaType B TeUEHHE HOYHU. 32 XOJOM PEaKLuN
cneaniu o TCX, 1 3aTeM KOHLIEHTPUPOBAIHU C MTOJYyYEHHEM HEOUHIIIEHHOTO MPOAYKTA,
KOTOPBII OUMINAN KOJOHOYHOH Xpomarorpadueii Ha CuiiMkaresie ¢ NoJy4eHUeM YUCTOrO
COeIMHEHUs, YKa3aHHOTO B 3aroyioBke (2,4 1, 33%) B Buze tBepaoro Bemectna. JKXMC: pacu.
471,2, UDP/MC m/z = 472,3 [M+H]".

[00118] Cragus 6: Meruna-2-(1-(3, 4-a1uxJja0pOeH30MIT)-3-MeTHINHIIEPUAUH-3-1T)-S-
THAPOKCH-6-0KCc0-1,6-1MruaApoNnupUMHANH-4-KapOoKcuaar.

[00119] PactBop numerun-2-((£)-1-(Tper-OyrokcukapOoHu)-N'-ruApOKCUTTUTIEPUATH-3 -
kapbokcumuaamuao)maneara (2,0 r, 4,2 Mmmonb) B kcrtonax (15 mir) HarpeBaiu B
MHUKpPOBOJHOBOM peaktope npu 160 °C B Teuenue 10 munyT. PeakiinoHHyo cMech
KOHLEHTPUPOBAJIU U PACTUPAJIH C JUSTHIIOBBIM 3(HPOM U IreKCaHaMU C TIOJTyYeHHEM TBEPAOTO
BemecTa. HeounIneHHbII OCTATOK MEPEHOCHIN Ha LEeJUT U YUy oOpalneHHo-(pa30BoH
KOJIOHOYHOM XpomaTorpaduei, ucnosbp3ys atnetroHuTpu u 0,1% MypaBbHHYIO KHCIIOTY B BOJE,
C MOJy4eHHEeM YUCTOrO COeUHEHUs, yka3aHHoro B 3aroyioBke (0,40 T, 21%). XKXMC: pacu.
439.4, UDP/MC m/z = 440,5 [M+H]". 'H SIMP (400 MTI'u, IMCO-ds): & 1,10 (c, 2H), 1,27 (c,
3H), 1,58-1,75 (m, 3H), 2,00-2,16 (m, 1H), 3,79 (¢, 3H), 3,60-3,64 (m, 1H), 4,01 (wc, 1H), 7,26
(n, /=84, 1H), 7,54 (c, 1H), 7,67 (n, J = 2,0 'y, 1H), 10,36 (c, 1H), 12,40-12,65 (M, 1H).
[00120] Craaus 7: metua-2-(1-(3,4-a1uxJ10pOoeH30MT)-3-MeTHINHIIEPUANH-3-H1T)-5-
ruapokcu-1-mermi-6-okco-1,6-1urnaponupuMuAnH-4-KapooOKCHIIAT.

[00121] Cwmech metnin-2-(1-(3, 4-nuxynopOEeH30MI)-3-METUIITUNIEPUANH-3 -1J1)-5-THAPOKCH-0-
okco-1, 6-muruaponupumuanH-4-kapookcunara (0,200 r, 0,454 mmons) pactBopstu B IMCO
(50 M) m oxnaskmanu 1o 0 °C. K monyueHHON cMecH MO KaruisiM 100aBIIsId paCTBOP METOKCHIA
maruwms (1,30 mi1, 0,908 mmons, 6-10% B Metanone) npu 0 °C. PeakroHHy0 cMech
nepeMeIInBaId IPU KOMHATHOH TeMIepaType B TeueHrne | gaca. PeakIImoHHYIO cMech
KOHLIEHTPUPOBAJIH JJISl YAAJIEHHs U30bITKAa MeTaHoNa. PeakinorHyro cMech oxnaxaanu 1o 0 °C
u o karusim nodasisu Mel (0,116 mot, 1,81 Mmors). PeakiinoHHy 0 cMech IepeMeLTuBaIu pu
KOMHATHOH TemriepaType B TeueHue 16 gacos, 3areM oxjaxaanu 10 10 °C u mennenHo racunu 1
H. pactBopoM HCI. ITponykT skcrparuposanu strnaneratoM (2 x 200 mut). OObennHeHHBIT
OpraHUYecKui cioi cymuin Hax 6e3BonHbIM NaxSO4 1 KOHIEHTPUPOBAJIH MTPH MOHMKEHHOM
nasyieHnH. HeounIeHHbI 0CTaTOK MEPEHOCUIIH Ha LIEIUT U OYHIIAIN 0OpaimeHHO-(pa30Boi
KOJIOHOYHOM Xpomartorpadueii, ucrob3ys aunetoHuTpui u 0,1% MypaBbUHYIO KUCJIOTY B BOAE,

C MOJy4YeHHEeM YUCTOTO COeIMHEHUs], Yka3aHHOTo B 3aroyioBke (0,20 T, 97%). XKXMC: pacu.
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453 .4, UDP/MC m/z = 454,2 [M+H]". 'H SIMP (400 MI'u, IMCO-d6): § 1,39 (¢, 3H), 1,59 (uc,
1H), 1,75 (wc, 1H), 2,01-2,07 (m, 2H), 3,15-3,25 (m, 1H), 3,32-3,52 (m, 1H), 3,63 (c, 3H), 3,79
(c, 3H), 3,83-3,86 (m, 1H), 3,99-4,02 (m, 1H), 7,30 (o, /= 8,4 I'u, 1H), 7,55 (c, 1H), 7,69 (n, J =
2,0 I'y, 1H), 10,32 (¢, 1H).

[00122] Cranus 8: metuna-2-(1-(3, 4-auxj0poeH30UI)-3-MeTHINHNEPUANH-3-WT)-5-
MeTOKCH-1-MeTHJI-6-0KCO-1, 6-IUrHAPONUPUMHAHH-4-KAPOOKCHJIAT:

[00123] K mepememanHOoMy pacTBopy MeTmi-2-(1-(3,4-nuxnopOeH30mn)-3-MeTHIIMUIepUANH-
3-un)-5-ruppokcu-1-merun-6-okco-1,6-quruaponupumuaui-4-kapookcunara (0,20 r, 0,44
mmonb) B JIM®PA (1 min) nodasmsinu K2COs (0,121 1, 0,875 mmonsb), 3atem nodasnsiiu Mel
(0,042 M, 0,660 MMOIb) IPU KOMHATHOHN TeMIiepaType. PeakinoHHy0 CMeCh NepeMeIInBaIH
IIPY KOMHATHOM TeMrepaTtype B TedeHue 4 yacos. Ilocie 3aBepiieHust peakiuu CMeCh
pazbasisiiu Bogoi (20 MIT) ¥ SKCTparupoOBai BOAHBIHN cJI0H 3THinaneraToM (2 x 20 mi).
OObenuHeHHBIN OPraHUYeCKUi CJIO MPOMBIBAIN HACHIIEHHBIM COJIEBBIM pacTBOpoM (10 mi),
cymmi Hag 6e3BogHbM NazSO4 1 KOHIIEHTPUPOBAIM IIPU TOHUKEHHOM JIaBJICHUU.
[Mony4yeHHbII OCTATOK OYMIIAIN KOJOHOYHON XpoMaTorpadueit ¢ moyueHueM YUCTOTO
coeanHeHus, ykazaHHoro B 3arosioBke (0,14 r, 67%). XKXMC: pacu. 467,4, UDP/MC m/z =
4683 [M+H]"

[00124] Craaus 9: 2-(1-(3,4-auxJ10pOeH30MT)-3-Me THIINHNIEPUAHH-3-1JT)-S-MeTOKCH-1-
MeTHJI-6-0Kc0-1,6-1uruaponupuMuANH-4-KApOOHOBAasI KHCJIOTA:

[00125] K nepemermnanHOoMy pactBopy MeTui-2-(1-(3,4-nuxnopOeH30m)-3-MeTHIIMTUIePUIUH-
3-mn)-5-meTokcu- 1 -mernn-6-okco-1,6-nurunponupumunns-4-kapookcmiara (0,140 r, 0,298
mMMoItb) B cMecu MetaHos. TT'®@:soxa (1:1:1, 6 mu) nodasisuin NaOH (0,014 1, 0,36 MMoutb) nipu
KOMHATHOH TeMneparype. Peak ITMOHHYI0 cMeCh NTepeMelInBaIi TP KOMHATHOM TEMIIEPAType B
TedeHue 3 yacos. [locne 3aBepiueHus peakiuyu CMeCh KOHIIEHTPUPOBAJIH MPU MOHUKEHHOM
naBjieHuu, pas0aBisiu nenstHor Bonoit (10 M) u skcTparupoBaiu dtunamneratoM (2 x 10 m).
OOvenunennslit BogubIH cinoit noakucisum 1 H. pactBopom HCI ipu 0 °C u skcTparuposaiu
10% meranonoMm B nuxyopMmerane (2 x 30 mir). OObennHEHHBII OPraHMYECKHH CIIOH MPOMBIBAIIH
HACBHIIEHHBIM COJIEBBIM pacTBOpoM (20 mu), cyurmiy Hag Oe3BogabM NaxSO4 u
KOHLIEHTPHUPOBAJIM NIPU TIOHI>KEHHOM JIABJICHHUH C MOJy4Ye€HHEM HEOUHIIIEHHOTO COSTUHEHMS,
ykasanHoro B 3aronoske (0,130 r, 96%). JKXMC: pacu. 455,2, UDP/MC m/z = 456,6 [M+H]"
[00126] Cragus 10: 2-(1-(3, 4-auxaopdeH30U1)-3-MeTHINHTIEPUAHH-3-1J1)-N-(M30KCa30.1-
4-n71)-5-meTokcH-1-MeTHiI-6-0kco-1, 6-nurnaponupuMHIANH-4-KapooKcamMu.

[00127] K mepemermanHOMy pactBopy 2-(1-(3,4-nuxnopOeH30m)-3 -MeTHITHUIEPUINH-3 1T )-
5-merokcu-1-meTmn-6-okco-1,6-nurunponupumunns-4-kapoonosoii kucnotsl (0,140 r, 0,308

mMonb) B cyxoMm JIM®PA (1,4 mun) nodasismu HATU (0,176 1, 0,462 MMOIb) P KOMHATHOMN
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TemnepaTtype. PeakilnOHHYI0 CMECh MepeMeIINBaId IPU KOMHATHON TeMIepaType B TeueHue 1
yaca u 3aTtem nodasisuin DIPEA (0,17 mut, 0,99 mMoie) u uzokcaszon-4-amud (0,038 1, 0,46
MMOJIb) TIPU KOMHATHOH TeMIiepaType. PeakimoHHy0 CMeCh epeMeInBalii P KOMHATHOM
TEMIIepaType B TEUEHHE 3 4acoB, 3aTeM paz0aBisiid Bogoi (20 M) B SKCTparupoBaju
stunaneraToM (2 x 20 mut). O6benMHEHHBIN OPraHMYECKUI CJION MPOMBIBAJIN HACHILIEHHBIM
coneBbIM pactBopoM (10 mur), cymim Hax 6e3BogHbiM NaSO4 v KOHLEHTPUPOBAIU TIPU
MOHIKEHHOM AaBjieHUd. [1oTydeHHbIN OCTaTOK OUHUIIAN KOJIOHOYHOM Xpomartorpadueii ¢
NOJy4E€HHUEM YUCTOTO COeMHEHMs], YKa3aHHOro B 3arojioBke (0,135 r, 84%) B Bune TBepaoro
Bemectsa. JKXMC: pacu. 519,2, UOP/MC m/z = 520,4 [M+H]*. '"H AMP (400 MI', JIMCO-
de): 6 1,16-1,19 (m, 3H), 1,19-1,23 (m, 2H), 1,42-1,56 (M, 2H), 3,32-3,52 (m, 2H) 3,62 (¢, 3H),
4,01-4,02 (m, 1H), 4,03 (c, 3H), 4,70-4,77 (m, 1H), 7,25-7,27 (m, 1H), 7,59-7,67 (m, 2H), 8,74 (c,
1H), 9,27 (c, 1H), 10,58 (uic, 1H). Xupanpnass BOXKX: CHIRALPAK AD-H; 30% (MEOH) B
xunkom CO2 + 0,1% JIDA: FR-1 (m3omep-1): R1=9,39; FR-2 (u30omep-2): R1=14,82.

[00128] Cragus 11: 2-(1-(3,4-aux10p6eH301T)-3-MeTHINHNIEPUANH-3-HJT)-S-ruapoKcH-/N-
(n30Kca3001-4-ui)-1-MeTHI-6-0KC0-1, 6-AUTrHAPONHPUMHIAHH-4-KapOoKcaMHI.

[00129] [Ilepemeruannsiii pactBop 2-(1-(3,4-quxnopOeH30m)-3 -Me THIITHITePUINH-3-1J1)-N-
(u30Kcazon-4-mn)-5-MeToKcH- 1 -MeTn-6-0kco- 1,6-muruaponupumuanH-4-kapookcamuna FR-1
(0,030 1, 0,057 MMOJIB), KOTOPBIH PACTBOPSUIU B AuXyiopmerane (2 mi), oxnaxnanu 10 0 °C u o
karysim nobasisii 1 M BBr3 B nuxnopmerane (0,28 mi, 0,29 MMoiib). 3aTeM peakiMOHHYIO
CMeCh MepeMelnBaIi IPU KOMHATHOU TeMIiepatype B TeueHue 3 yacos. [locne 3aBepienus
peaKIrK CMeCh KOHIIEHTPUPOBAJIH MO BakyyMoM. JloGasisiiu metanod (1 mi) u
nepeMennBaiy B Teuerre 30 MUHyT, U BeinapuBaiu. OCTaTOK MeperoHsuId a3e0TPOMHON
NIEPErOHKOM ¢ MeTaHOJIOM (2 X 1 MIT) C mosyyeHneM HeodnIeHHOro coenuHenus (120 mr).
HeounteHHbIH 0CTATOK MEPEHOCHIIN HA LEIUT M OYUINATIH 00paieHHO-(Pa30Boi KOJOHOYHOH
xpomarorpadueii, ucrnonp3ys anetToHuTpu U 0,1% MypaBbHHYIO KHUCIIOTY Y BOZE, €
nonyuyenuem npumepa 130 (0,015 r, 51%). JKXMC: pacu. 505,2, UDP/MC m/z = 506,3 [M+H]".
'H AMP (400 MTI't, IMCO-d6): & 1,35-1,45 (m, 3H), 1,46-1,60 (m, 2H), 1,70-1,80 (m, 2H),
3,15-3,18 (m, 2H), 3,38-3,44 (m, 2H), 3,61 (¢, 3H), 7,22-7,24 (m, 1H), 7,59-7,64 (m, 2H), 8,73 (c,
1H), 9,23 (c, 1H), 10,75 (wc, 1H), 11,58 (wc, 1H).
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[00130] Cunre3s S-ruapoxcu-N-(u3oxca3ou-4-ui)-1-merTni-6-okco-2-(1-
(permdyTHANUNEpUANH-3-11)-1,6-AUrHAPONMPUMHANH-4-KapOokcamuaa (mpumep 129)
o | o=

DEL
DEt = Br

e
H | H
m N \i\ A HCle M HCl & aucims e AT K00 ACN
N =y OMoECEH I\/j/ Crapuna2
é{}l: Cranus 1

144 BEr; & XM,

!
SRk bl al G
|

o
Me.. JL oet ME‘NJLT'DHH
N

M

E MNpyu ep 129

[00131] Craaus 1: S-3TokcH-N-(u30Kca30/1-4-u.1)-1-MeTHI-6-0KCO-2-(MUNIEPHUANH-3-1J1)-
1,6-auruaponupuUMHUANH-4-KapOoKcaMu, THAPOXJOPHAHAS COJIb:

[00132] K nepemermanHOMY pacTtBOpy mpem-0yTii-3-(5-aTokcu-4-(n30kca3on-4-
wikap6amoni)- 1 -MmeTui-6-0kco- 1,6- TuruApoONMMpUMHINH-2 1) TUIIePUANH- | -kapOokcunaTa [u3
cunresa Al] (0,35 r, 0,78 mmonb) B cMecu quxiiopMmerana (3 mi) u meranoda (0,5 mi) o
karusim no6asisiin 4 M HCI B nuokcane (3 mut) mpu 0 °C. PeakimoHHy10 cMech epeMelnBain
IpU KOMHATHOM TemnepaTtype B TeueHue 1 yaca u Harpesaiu 10 40 °C B TeueHue 10 MUHYT.
PeakLinOHHYIO CMeCh KOHLEHTPUPOBAIH JIOCYXa U IBAXK/Ibl IEPErOHSIIN a3€0TPOMHOMN
MEPEroHKON C METAHOJIOM CIOJYYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSMHEHHS B BHJI€ TBEPIOTO
Bentectsa (0,290 r, 97%), KOTOpOE UCTIOIB30BAIM Ha CIEAYIOIIEH cTanuu 0e3 TOMOJHUTEbHOM
ourctku. JKXMC: pacu. 347,5; UDP/MC m/z =348 5 [M+H]"

[00133] Craaus 2: S-3Tokcu-N-(u30Kkca3zoi-4-ui)-1-meTnia-6-oxco-2-(1-
pemd3THANUNEpUANH-3-11)-1,6-AUrHAPONHPUMHANH-4-KAPOOKCAMMUA:

[00134] K mepemernaHHOMY pacTBOPY FHAPOXJIOPUAHON CONU S-3TOKCH-N-(M30KCa3051-4-11)-
1-merun-6-okco-2-(munepuanH-3-mn)- 1,6-muruaponupumuaus-4-kapookcamuna (0,050 r, 0,130
mmonb) B JIM®PA (0,5 muir) nobasmsum Tpustuiamud (0,055 mu, 0,391 MMoIb) U mepeMeruBam
NPy KOMHATHOH TeMriepatype B Teuenue 30 munyT. Jlobasnsn (2-6pomaTiu)oenson (0,024 ,
0,130 MMOJIB) U TIEPEMELINBAIIN PEAKIIHOHHYIO CMECh ITPH KOMHATHOM TEMITEpaType B TeUeHUE 4
4acoB, 3aTe€M KOHLIeHTpupoBaju. IlonyueHHbIil HeOUUIEHHBINH TPOAYKT PacCTUPaIH C FeKCaHaAMU
(5 MuT) ¥ CyLIHITH TTOZT BAKyYMOM € TIOJIYYE€HHEM yKa3aHHOTO B 3arosioBke coenuHeHus (0,050 r).
HeounmmeHnHoe coequHeHNe, YKa3aHHOE B 3aT0OJIOBKE, HCIIOIB30BANIN HA CIIENYIOLIel cranun 0e3

IONOJHUTENBHOM ouncTKU. JKXMC: pacu. 451,3; UDP/MC m/z = 452,4 [M+H]"
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[00135] Craaus 3: S-ruapoxcu-N-(n3okca3oii-4-ui)-1-merTuii-6-oxkco-2-(1-
(pemd3THANUNEPpUANH-3-11)-1,6-AUrHAPONHPUMHANH-4-KAPOOKCAMMUA:

[00136] Cwmeck 5-3ToKCH-N-(30KCa300-4-11)-1-MeTHI-6-0KCO-2-(1-peHs THNIHUIIEpUAH-3 -
un)-1,6-muruaponupumunuH-4-kapookcamuaa (0,05 r, 0,110 MMoIb) pacTBOpPsUTH B
nuxjopmerane (1 mun). I[Tonydennsiii pacrBop oxuaxkaanu 10 0 °C u no xarisim nodasisuim 1 M
pacteop BBr3; B nuxsopmerane (0,22 mi, 0,22 MMoiib). PeakinoOHHYIO CMECh IepeMeIInBaiu
NpY KOMHATHOH TeMIIEpaType B TEUEHHE S 4acoB, 3aTeM AO0ABIISIIA HACBIIEHHBIN pacTBOP
oukapOonara Hatpus (0,5 mi) u qonoaHUTENHHO pa3dasisui 10% cMechr0 METaHOIA B
auxjopMmerane. Ocrtatok cymnnu Hag NaxSO4 u koHLIeHTpupoBanu focyxa. HeounineHnsli
OCTAaTOK MEPEHOCHIIN Ha LIEJUT U OYUIIaIN oOpaneHHO-(pa30Boi KOJOHOYHON XpoMaTorpaduet,
UCTIONB3Ysl aueToHUTpui u 0,1% MypaBbUHYIO KUCIIOTY Y BOZE, C MOJTYYEHUEM YUCTOIO
coenuHeHus, ykasanHoro B 3arojioBke (0,01 r, 21%). XKXMC: pacu. 423,4: UDP/MC m/z =
4245 [M+H]"

'H SIMP (400 MI'i, IMCO-d6): & 1,60-1,80 (m, 4H), 1,85-1,95 (m, 1H), 2,66-2,70 (m, 2H), 2,70-
3,02 (m, 6H), 3,48 (c, 3H), 7,18-7,28 (m, SH), 8,77 (¢, 1H,), 9,13 (¢, 1H), 10,25 (wc, 1H), 11,50
(e, 1H).

[00137] Cnenyromue npumMepsl U MPOMEXYTOUHbIE COEIUHEHHSI CHHTE3UPOBAJIH, UCTIONb3Ys

TaKHE K€ YCJIOBUSA, KaK Ha CTaauu, OIMMCAHHOU BBIIIEC, C COOTBETCTBYHOLIUMU UCXOAHBIMU

BEILECTBAMHU.
Ta6nuua 8
IIpumep Crpykrypa HasBanmne KXMC
S
y S-rugpokcu-N-
HN._O (u3okcazon-4-mn)-1- HUBP/MC m/z
A\ OH meTHi-6-okco-2-(1-(2,2,2- =402,3
98 N TpuTOPITHI ) TUTIEPUAHH- [M+H]+.
(j)\ N0 3-un)-1,6- PaccuuranHas
N OUTUAPONUPUMUIANH-4- MM: 401,3
y kapOoKkcaMuz
Pk
99 CrnennanbHO UCKIIKOYEH
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[00138] Cunte3 S-ruapokcu-N-(u30Kca30-4-ua)-1-MeTHI-6-0KCO-2-(MUnepuaAnH-1-1j)-

1.6-nurnaponupuMuanH-4-kapooxcamuaa (npumep 28)
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[00139] Craagus 1:

Cwmech C6 (200 mr, 0,769 mmons), nunepunusa (0,76 mi, 7,69 mmons) u IMCO Harpesanu rnpu
110 °C B Teuenue 1 yaca. 3a xonom peaxkuuu ciaeannu ¢ nomouso TCX, u oxnaxnanu
PEaKIMOHHYI0 CMECh 1O KOMHATHOH TeMIiepatypsl nocie pacxonosanus C6. PeakiimoHHy0
CMeCh BBUIMBAJIA B CMEChH JIbJIa ¥ BOAKI (25 MIT) U TIIATENIbHO TMepeMeIInBaiy B TeueHue 15
MUHYT. TBepaoe BemecTBO OTQUIBTPOBBIBAIIHN, MPOMBIBAIH BOAO#H (3 X 10 MIT) M TIHATENBHO
CYLIMJIU NTOJl BAKYYMOM C IOJIy4€HHEM HEOUHUIEHHOr O MMPOYKTa B BU/I€ TBEPAOrO BEIECTBA
(172 mr, 72%). UDP/MC m/z = 310,38 [M+H]". Paccunrannas MM: 309,37. 'H AMP (400
MTI 1, AIMCO-de): 6 4,00 (x, 2H), 4,26 (x, 2H), 3,38 (¢, 3H), 3,04-3,06 (m, 4H), 1,57-1,62 (m,
6H), 1,20-1,30 (m, 6H).

[00140] Craaus 2: K nepemeliaHHOMY pacTBOPY 3TUJI-5-3TOKCH- | -MeTHI-6-0KCO-2-
(munepunus-1-mn)-1,6-nurunponupumuant-4-kapookcunara (100 mr, 0,32 MMOJIB), H30KCA30J1-
4-amuna (35,3 wmr, 0,42 mmoub) B Toayoe (1 mir) noGassiu 2 M pacTBOpP TPUMETHIIATIOMUHHS
B Tosyoue (0,6 mi, 0,64 mmons) npu 0 °C. Peakunonnyro cmech Harpesaiu pu 80 °C B TeueHue
30 MUHYT O] MUKPOBOJIHOBBIM M3JIy4€HHEM. 3aBeplieHne peakiuu noarsepxaanu no TCX u
BBUTMBAJIN PEAKLINOHHYIO CMECh B CMECH JIbJIa U XOJIOJJHOM BOJIbI, U SKCTPArupoBaIu
stunaneratoM (2 x 10 mut). OpraHu9ecKuii 10l MPOMBIBAIIN HACBILIEHHBIM COJIEBBIM PACTBOPOM
(2 x 10 mu1). OOBeTUHEHHBIN OpTaHUYeCKUi CJIoi cyrmmiu Hax NaxSO4 v BhITapuBaIU MOA
BAaKyYMOM C MOJy4eHHEeM HEOUUIEHHOTO COeIMHEHNUs B BUJIE CBETJIO-KOPHUUHEBOI'O TBEPOrO
Bemiectsa (104 mr). HeouunteHHbIH MaTepuat UCIONb30BATN HA CIENYIOIIeH cTaauu 0e3 KaKoii-
60 ounctkn. UOP/MC m/z = 348,5 [M+H]". Paccunrannas MM: 3473

[00141] Craamusa 3: S-3Tokcu-N-(u30Kca301-4-1i)- 1 -MeTHn-6-0kco-2-(munepuanH- 1-mn)-1,6-
auruaponupuMuanH-4-kapookcamun (100 mr, 0,28 MMoIb) pacTBOpsUH B AuxjopMerane (1 mi).
K nonyyenHOMy pacTBopy, KoTopblil oxnaxnaanu 10 0 °C, mo karmisim nodasisuin 1 M BBr3 B

muxiopmetane (0,5 mi, 0,57 Mmmonb). PeakinoHHYIO CMeCh IepeMeITnBaIi MPU KOMHATHON
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TeMIeparype B TedeHne 2 4acoB. 3a xonoM peakuuu cieanin no TCX (10% meranona B
nuxiopmetane). [Tocne 3aBepineHns peakiuy yAasuld pacTBOPUTENb oA BakyyMoMm. K ocratky
N00aBISIIN JEASHYIO BOAY U OT(UIBTPOBBIBAIN TBEPIOE BELIECTBO C MONYUYEHHEM
HEOUMIIIEHHOTO npoaykTa (83 mr). HeounimeHHbIi NPOAYKT AOMOJHUTEIBHO OUHIIANH C
nomomeio OP-BIXX ¢ nmonyuernem npumepa 28, npoaykra S-ruapokcu-N-(130kca3on-4-u)-
1-mernn-6-okco-2-(munepuans-1-mn)- 1,6-quruapormupumuaua-4-kapookcamuna (10 mr, 0,032
MMoJib, 11%). UOP/MC m/z = 320,3 [M+H]". Paccuntannas MM: 319,3. 'H SIMP (400 MI'w,
IMCO-ds): 6 11,19 (¢, 1H), 10,54 (c, 1H), 9,31(c, 1H), 8,92 (¢, 1H), 3,43 (c, 3H), 3,08 (c, 4H),
1,59-1,67 (m, 6H).

[00142] Crenyromue npuMepsl U IPOMEXYTOUHbIE COEIUHEHUSI CUHTE3UPOBAJIH, UCIIONb3Ys

TaKHEC KE YCJIOBUs, KaK Ha CTaAUH, OIMMCaHHOU BBIIIEC, C COOTBETCTBYHOIIUMHU UCXOAHbIMU

BEIECTBAMU.
Tabauna 9
IIpumep CrpykTypa Hassanmue KXMC
2-(4-6enzomnnunepasun-1- | MOP/MC
un)-5-runpokcu-N- m/z = 425,6
(u30Kcazon-4-mn)-1-meTu- [M+H]+.
100
6-0kco-1,6- Pac-
JOUTHIPOTTMPUMHUANH-4- CUHTAHHAsI
kapOoKcaMuz MM: 424.4
(S)-5-runpokcu-N- HUBP/MC
(m3okcazon-4-un)-1-merun- | m/z=397.3
6-0kco-2-(3-(mupuanH-2- [M+H]+.
101
wi)nunepuauH-1-un)-1,6- Pac-
JOUTUIPOIHPUMHUANH-4- CUHTAHHAsI
KapOOKcaMuz MM: 396,4
(R)-5-runpokcu-N- HOP/MC
(m3okcazon-4-un)-1-metun- | m/z =383,5
6-0kco-2-(2-(mupuanH-3- [M+H]+.
102
wi)nupponuans-1-nn)-1,6- | Paccuurann
JUTUPONUPUMUINH-4- ast MM
KapOoKcamMuz 3824
(S)-5-runpoxcu-N- HUBP/MC
(m3okcazon-4-un)-1-metwn- | m/z =383,5
6-0kco-2-(2-(mupuanH-4- [M+H]+.
103
W) IUPPONUAnH-1-1i)-1,6- Pac-
AUTHIPOTUPUMHUINH-4- CUMTAHHAsI
KapOoKcaMuz MM: 3824
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105 CrienuanabHO UCKITIOYEH
O-N
%) (S)-5-rumpokcu-2-(2-(2- HOP/MC
HN. O THAPOKCUATUI)TUNIEPUANH- | m/z = 364,5
106 1-m1)-N-(u30KCca305-4-1m)- [M+H]+.
HO N Xy OH 1-meTun-6-okco-1,6- Pac-
H I OUTUIPOITHPUMHUANH-4- CUHTAHHAsI
I kapGoKcamiz MM: 363,4
O—-N
Q (R)-5-ruapokcn-2-(2-(2- UDP/MC
HN. O THAPOKCUATUI)TUNIEPUANH- | m/z = 364,3
1-m)-N-(u30Kcazon-4-mn)- [M+H]+.
107 OH
HON N I-mernn-6-okco-1,6- Paccuurann
Ho JUTUAPONUPUMUIUH-4- as MM:
O“ 'T‘ 0 KapOOKcaMuL 363,4
0-N
Q (R)-5-runpoxcu-N- NOP/MC
(u3okcazon-4-un)-1-mertun- | m/z=382.4
HN- 0 6-0kc0-2-(3- [M+H]+.
108 OH
N benunmnuppoauauH-1-m)- Pac-
\ ' N0 1,6-nuruaponupuMuaAnHE-4- | CUUTaHHAas
Q?C | KapGOKCAMI MM: 3814
O\_'\\' (S)-5-runpokcu-N- HUBP/MC
(m3okcazon-4-un)-1-merun- | m/z =382.4
109 HN 20 6-0Kc0-2-(3- [M+H]+.
N X O beHumUppOIUIUH- 1 -11)- Pac-
N ' N0 1,6-nuruaponupuMuInH-4- CUHMTAHHAas
@E‘CI I KapOoKcaMu MM: 3814
O—N
P (R)-2-(2- WDP/MC
(mumeTHIKapOaAMOMIT)TUPPO _
m/z=377,2
HN_ O TuauH- 1-m)-S-rugpokcu-N- [M+H]+
110 \ 5 OH (u30Kcazon-4-un)-1-meTun- Pac- '
N7 N 6-0kco-1,6-
2H o JOUTUIPOTTUPUMHUANH-4- CHUTAHHA
@1 N0 MM: 376,4
| KapOoKcaMu
o~
N 2-(4-auerun-1,4-nnazenan- HUBP/MC
Q_j 1-m)-5-ruppoxcu-N- m/z=377,4
N (u3okcazon-4-un)-1-merun- | [M+H]+.
1 \N*N H 6-0kco-1,6- Pac-
O%\/H(N\f\o OUTUIPOIMHPUMHUANH-4- CUMTAHHAsI
OH 0 sy KapOoKcaMuz MM: 376,4
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N (S)-5-runpoxcu-N- HUOP/MC
(m3okcazon-4-un)-1-merun- | m/z=382.3
6-0kco-2-(2- [M+H]+.
112
benmnmmupporraus-1-nm)- Pac-
1,6-nuruaponupuMuInH-4- CUMTAHHAas
kapbokcaMuz MM: 3814
(R)-5-rugpokcu-N- HNOP/MC
(m3okcazon-4-um)-1-merun- | m/z=3823
6-0KCc0-2-(2- [M+H]+.
113
denmnmnupporuaus-1-nm)- Pac-
1,6-puruaponupuMuanH-4- | CYUTaHHAas
kapOokcamMuz MM: 381,4
5-runpokcu-N-(130Kca3oi- WDP/MC
4-un)-1-metun-2-(4- ~
m/z =335,4
MeTHINUnepa3uH- 1-mi)-6- [M+H]+
49 0OKkco-1,6- ‘
o OH Pac-
NI OUTAAPOTTUPUMUITH-4-
KAPBOKCAMHT CUHMTaHHAas
(NN MM: 3344
N
0-N
N 2-(4-aneTunnunepasuH-1- UDP/MC
HN. O W1)-5-rupokcu-N- m/z =363,3
116 o (u30Kcazon-4-un)-1-meTun- [M+H]+.
N7 6-oxco-1,6- Pac-
(N N0 TUTAIPOTTUPUMHUTHH-4- CYHMTaHHAs
Oﬁ/N\) KapOOKcaMu MM: 3623
O\_'\\l Ka 6aM01/(1JS1)n-§ _(30-.]11/1 nH-1- HOP/MC
S) p pposHA m/z = 349.2
HN. _O W1)-5-ruapokcu-N- [M+H]+
117 OH (n30Kcazon-4-mn)-1-meTu- Pac. '
NS 6-0kco-1,6-
O}\ O“)\N o JUTUPONUPUMUINH-4 CaUTaHHAA
o, | L .
HN KapOOKcaMu MM: 348,3
PN (R)-2-(3- HDP/MC
N KapOaMonImuppouIuH-1- _
m/z =349,2
HN. O W1)-5-ruapokcu-N- [M+H]+
118 OH (n30Kcazon-4-mn)-1-meTun- Pac- '
Q )N'\ D 6-oxco-1,6- CUUTaHHAs
N N0 4-
I JTUTUAPOTTUPUMHUTHH .
H2N>LH’CI KApBOKCAMI MM: 3483
o-N (8)-2-3- WIP/MC
N KapOaMouImunepuanH- 1 - _
KR m/z=363,2
HN. O W1)-5-ruapokcu-N- [M-+H]+
119 OH (uzoxcazon-4-mn)-1-merun- '
i Y 6-0kco-1,6- Pac-
H NJL,H NJ\N o ? 4 CYUTaHHAsA
> Q I IUTHAPOTTUPUMUANH-4- MM: 3623
KapOoKcaMug ’
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O-N
Q 5-runpokcu-N-(H30Kca3071- I/IBF/MC
m/z =329,1
O _NH 4-u1)-1-meTun-6-okco-2- [M+H] N
120 ¢denokcu-1,6- '
OH Pac-
N TUTUAPOTTUPUMHUTHH-4-
©\ A kapOokcamu CauTannas
A P A MM: 3283
0-N
Q 2-(LIMKJIOT€KCUIIOKCH )-S5 - HQF/MC
m/z =335,1
O _NH ruapokcu-N-(u30kca3omn-4- [M+H] Y
121 wn)-1-metun-6-okco-1,6- '
OH Pac-
O\ NI = JUTUAPONUPUMUINH-4- CUMTAHHAS
0" N o KapOoKcaMun MM: 3343
O-N
Y WDP/MC
HN. O 5-runpokcu-N-(130Kca3ol- m/z = 3842
4-un)-1-meTun-6-okco-2-(3- ’
NSO [M-+H]+
122 3y ¢deHokcuazeTuanH- 1 -m)- ’
LN N 0 1 6— A PaC‘
| ,0-IUTHIPOTTUPUMHUTUH-4
0 KAPBOKCAMHT CUMUTAHHAsS
© MM: 3834
S 2-3
\ - -
:ﬁ o (OeH3uIOKCH )a3eTHIUH- 1 - m%?f%g ’
AN OH 1J1)-5-ruapOKCU-N- [M+H]+’
123 e (u30Kcazon-4-mn)-1-meTun- Pac. ’
e 6-0kco-1,6-
0 CUMTAHHAs
TUTAIPOTTUPUMHUIHH-4- MM: 397 4
@2 Kapbokcamun T
O-N
) (R)-2-2(2- WPP/MC
S) XJIOpGEHIT)TUPPOTUANH- 1 - m/z=416.2
O _NH Wi1)-5-ruapokcu-N- [M+H] +’
124 (u30Kcazon-4-mn)-1-meTu- '
OH Pac-
N™ 6-0Kco-1,6-
“H I TUTAAPOTTUPUMUTHH-4 CcauTatHas
N”NT0 T -
I KapOoKcaMu MM: 415.8
O-N
&2 (S)-2-(2-Q2-xnoppermm-4- | op o
o NH (MupuauH-2-Ui)UnepasuH- m/z = 5083
1-u1)-5-rugpokcu-N- [ 16[ +H]+’
125 cl N OH (n30Kcazon-4-mn)-1-meTun- '
H ol Pac-
6-okco-1,6-
N T 4 CUMTAHHAs
N A TUTUAPOTTUPUMUTHH-4- MM: 507.9
I kapOoKcaMu ’
N
126-127 CrnenuanapbHO UCKITFOYEHBI
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0-N
) (R)-2-(4-auernn-2-(2 DP/MC
xjiopdenmn)nunepasu-1- -
o) NH m/z = 473,3
w)-5-ruppokcu-N-
[M+H]+
128 - N -OH (n30Kcazon-4-mn)-1-meTun-
H Pac-
HO 6-0kco-1,6-
N" N0 O — CUMUTAHHAs
o NS ! JITHAPOTIMPHMIT MM: 472.9
kapOoKcaMuz

BuoxumHuyecKkne aHAJU3bI

1. Caiinencunr TREX]1 B onyxoJ/ieBbIX KJIeTKax

[00143] Axrtusaius nytu cGAS/STING npu 3ouaupoBanuu rmurosonpHoi JJHK n
nocnenytouias Bbipadotka IFN Tuna I MoskeT mpoucxoauThb Kak B ONMyXOJIEBBIX KJIETKAX, TaK U B
KJIETKaX BPOXKAEHHOIO MMMYHHTETA, OCOOCHHO B IEHPUTHBIX KJeTKaxX. UToObl OLleHHTb,
xoHTponupyet a1 TREX1 Beipadotky IFN Tuna I ¢ momMorpo Xopomo onmucaHHOH MOAEITH
XOJIONHOM CUHI€HHON OIyXOJIH, KOTOpasi OABEPraeTcsi MUMMYHOOIIOCPEAOBAHHOMY
orropsxenuto npu akrusauuu IFN tuna I aronucramu STING, ocymectsnsnu HoknayH TREX1
B onyxoneBbix kieTtkax B16F10 ¢ ucnonszoBanuem CRISPR (®ur. 1A). Hakonenue
mroszonbHOH JIHK nocpencrsom Tpanc ek JJHK omyxosaeBbIX KJIETOK MPUBOAMIO K
NPUMEPHO S-KpaTHOMY yBennueHHio BoipaboTku IFNP kinerkamu B16F 10, HokayTHPOBaHHBIMU
no TREX1, no cpaBHEHUIO ¢ POAUTEIBCKUMU OMYyXOJIEBBIMU KJIETKAMH, 1€MOHCTPUPYS, YTO
TREX1 ocnabnser aktuBanuto nyta cGAS/STING. B onyxoneBbix kierkax B16F10 (®wur. 1B).
2. Poct TREX1-KoMneTeHTHBIX U -1e(PUIUTHBIX 0NMyXoJeBbIX KjaeToKk B16F10 in vivo
[00144] OuenuBanu poct TREX1-kOMIEeTeHTHBIX U -AePHUIUTHBIX OMYXOJIEBbIX KJIETOK
B16F10 in vivo. Meimmam C57BL / 6J nonko:xHO B mpasblii 00k nHOKYIHpoBain 300000
POIUTENBCKUX ONMyXOoJseBbIX KieTok B16F10 nnu knerok, HokaytuposanHelx 1o TREX1. Maccy
TeJla U3MEPSIN Ba Pa3a B HEAENIO, 4 U3MEPEHNUs ONyXO0JIel MPOBOAWIN BA-TPU pa3a B HEAEIIO,
HauMHAas C TOrO MOMEHTA, KOT/ia OMyXOJIU CTAHOBUJINCH PUTOAHBIMU Uil H3MEPEHUS, U B
TEYEHUE OCTaBIIErocs nepuoaa uccnenopanus. Omyxonu, B KOTopeix Obut moxasnen TREX1,
UMEJTH 3aMETHO MEHbIINI 00beM, YeM poauTebekue omyxonu B16F10 (®ur. 2).

[00145] Onyxonu cobupanu Ha 19 neHb, IO OKOHYAHUU UCCIIEIOBAHUS, U TiepepadaThiBaliu B
CYCIIEH3UH OTIEJIBHBIX KJIETOK JJIs1 00eCreueHus] BO3MOKHOCTH MPOBEIEHHSI POTOYHON
LIUTOMETPHUH [T KOJIUIECTBEHHON OLIEHKH HHQUIBTPUPYIOIINX OIYyXO0JIb MMMYHHBIX
nonysiuit. O6Hapyxkeno, yro onyxonau B16F10 ¢ Hokayrom mo TREX1 nemoHCcTpHpyrOT
CYLIECTBEHHOE YBEIHMUeHHe O0IIEero KOJINYeCTBA MMMYHHBIX KJIETOK, UTO OTPAKAET YBEJIHUYCHUE
KOJIMYeCcTBa HHPMIBTPUPYOIUX onyXxojb T-kinetok CD4 u CD8, a Takske mia3MaTHUeCKUX

neHnputHeIX kieTok (pDC) (®wur. 3). M3BecTHO, uTo pDC HrparoT HEHTPAJIBHYIO POJIb B
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UHIYKLAHA aHTUTeH-Ce(YUIECKIX POTUBOOITYXOJIEBbIX UIMMYHHBIX OTBETOB, IPHYEM
U3BECTHO, YTO T-KIJIETKH SBISIFOTCSI OCHOBHBIMU 3(p(pekTopaMu mpoTHBOOIYXOJIEBOH
s¢dexTuBHOCTH y MbIei u roael. Takum oOpazom, riryOoKoe H3MEHEHHE HMMYHHOTO
uHuabpTpaTa onyxonel, nepunurHeix o TREX1, no3BonsieT npeanonoxuTh, 9To
MHrHOMPOBAaHUE POCTA YKA3aHHBIX OMyXOJeH MO MEHbIIEH Mepe YaCTUYHO OTMIOCPEAOBAHO
UMMYHHUTETOM.

buoxumunueckun anaaus TREX1
[00146] DOddexTrBHOCTH COENMHEHNI OLIGHUBAIU C IIOMOLIBIO (hIIyOPECLEHTHOTO aHAJIH3, B
KOTOPOM M3MEPSUIN PasIoXKeHNe CeluaibHO co3nanHoro cyocrpara aun/IHK, nmeromero napy
bayopodop-racuresb Ha MPOTUBOMOJIOKHBIX Hersix. [Ipu paznoxennn qi/[HK
BbICBOOOKAaeTcst cBOOOAHBIN (hiryopodop, coznaromuii ¢pyopecueHTHbINH curnai. B yactHocTH,
7,5 Mk yenosedeckoro TREX 1 momHoi#t niuabl ¢ N-koHLeBo# Metkoit His-Tev
(3xcnpeccupoBaHHOTO B F. coli ¥ OYMIIEHHOTO B 1abopaTopuu) B peakiioHHOM Oydepe (50 MM
Tris (pH 7,4) 150 MM NaCl, 2 MM DTT, 0,1 mr/mun BSA, 0,01% (06./06.) Tween-20 u 100 MM
MgCl») nobasmsinu B 384-nynounii muanmet Black ProxiPlate Plus (Perkin Elmer), yxke
copep:xauuii coequaenue (150 Hit) B pasnuunbix koHUeHTpanusx B JIMCO st 10-ToueyHow
OLIEHKHU 3aBUCHMOCTH OTBeTa OT 103kl K monyueHHol cmecu nobasisiim 7,5 MK cyOcTparta
au/IHK (criupans A: 5° TEX615/GCT AGG CAG 3’; cnimpans B: 5° CTG CCT AGC/TAbRQSp
(Integrated DNA Technologies)) B peakiimonHom Oydepe. KoHeuHble KOHLIEHTPALUH
coctasyisin 150 mM TREX1, 60 eM cy6crpara au/IHK B peakiponnom 6ydepe ¢ 1,0% IMCO
(06./06.). Uepes 25 MUHYT NpU KOMHATHOMN TeMIIepaType PEaKIMIO racuiiu, J00aBJIsst S MKJT
ocraHaBiuBaroero Oydepa (Takoro ke, kak peakuoHHbIH Oydep, mmoc 200 MM DITK).
KoHeuHble KOHLIEHTpaLMK B MOTALIEHHON peakMOHHOUM cmecu coctaBysuii 112,5 nM TREXT,
45 uM JIHK u 50 MM DITK B 06beme 20 mki. Tlocie S-MUHYTHOM HHKYOAIMK TP KOMHATHOM
TEMIIepaType TUIaHIIeThl CYUTHIBAIHN Ha pudope Envision ¢ nazepasiM ncrounukoM (Perkin-
Elmer), uamepsist ¢payopecuenuuro npu 615 HM nmocie Bo30yKIeHUs MO ASHCTBUEM CBETA C
nnuHo# BonHb! 570 HM. 3HaueHus ICso paccUMThIBaIN MOCPEICTBOM CPABHEHUS OTHOLICHHUS
u3MepeHHOH QuryopecueHInH npu 615 HM K KOHTPOJIbHBIM JIYHKaM, TPEABAPUTEITHEHO
NOTaIIeHHBIM OCTaHABIUBAOLINM Oydepom (nHruduposanne 100%), 1 K KOHTPOJIBHBIM
obpasuam 6e3 narudburopa (MHruOupoBanue 0%), UCIOIB3YsT HEJTMHEHHBIH METOA HAMMEHBIITUX
KBaJPaTOB C UETHIPbMs NTapaMeTpamMu 1 mporpamMmmuoe odecnieuenne Genedata wn GraphPad
Prism (GraphPad Software, Inc.).

buoxumunueckuin anaaus TREX2
[00147] DOddexTrBHOCTH COENMHEHNI OLIGHUBAIU C MIOMOIIBIO (hJTYOPECLEHTHOTO aHAJIH3a, B

KOTOPOM M3MEPSITH pa3JioKeHUe CTelnalibHO co3nanHoro cyocTpara nu/IHK, nmeromero napy
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dbayopodop-racures b Ha MPOTUBOMOJIOKHBIX Hersix. [Ipu paznoxennn qu/IHK
BBICBOOOKAaeTCst CBOOOAHBIN (hiryopodop, coznaromuii (hyopecueHTHbINH CUrHai. B yacTHocTH,
7,5 mxi yenoBedeckoro TREX?2 ¢ N-konuesoit metkoii His-Tev (octatku M44-A279,
sKcIpeccupoBanu B F. coli m ouninany B 1adopatopun) B peakiioHHoM Oydepe (50 MM Tris
(pH 7,4) 150 MM NaCl, 2 MM DTT, 0,1 mr/mn BSA, 0,01% (06./06.) Tween-20 u 100 MM
MgClz) nobasmsinu B 384-nmynounii manmet Black ProxiPlate Plus (Perkin Elmer), yxe
conepskammii coenunenue (150 wi) B paznuunbix koHIeHTpanusx B IMCO nnst 10-TodyeuHoit
OLIEHKH 3aBUCHMOCTH O0TBeTa OT 103kl K monyuenHol cmecu nobasinsimm 7,5 MK cybcTpara
anJIHK (criupans A: 5° TEX615/GCT AGG CAG 3’; ciupans B: 5 CTG CCT AGC/IAbRQSp
(IDT)) B peaxumonHoMm Oydepe. Koneunsie konnenTpauuu cocrasisii 2,5 HM TREX2, 60 kM
cyoctpara nu/I[HK B peakimonnom Oydepe ¢ 1,0% IAMCO (00./06.). Uepes 25 MuHyT mipu
KOMHATHOMW TeMIlepaType peaklnio TraCHii, 100aBIss 5 MKJI OCTaHaBIUBAKOIIEro Oydepa
(Takoro ke, kak peakuoHHbIH Oydep, mroc 200 MM DITK). KoHeuHble KOHIIEHTPALUH B
MoTaIleHHoN peakunoHHON cmecu coctasysiu 1,875 mM TREX2, 45 uM JIHK u 50 MM DATK
B oOpeme 20 mki1. [Tocne S-MuHyTHO# HHKYOaUuy Mpu KOMHATHOM TeMIepaType IIaHIIeThl
cuuthiBaM Ha npudope Envision ¢ nazepusim uctounnkom (Perkin-Elmer), usmepsist
¢nyopecuenmto npu 615 HM nocne BO30y>KAE€HUs O] JeHCTBUEM CBETa C AJIMHOM BOJHBI 570
HM. 3HaueHus ICso paccunTBIBAIN TOCPEACTBOM CPABHEHUSI OTHOIIEHHS H3MEPEHHON
¢bnyopecueHmu mpu 615 HM K KOHTPOJIbHBIM JIYHKaM, MPEIBAPUTEIBHO MMOTaIlleHHbIM
ocraHaBuBarmuM Oydepom (marudbuposanue 100%), 1 K KOHTPOJIBbHBIM OOpasuam Oe3
uHruoburopa (nHrubuposanue 0%), UCNOB3Ysl HEJIMHEHHBII METO] HAUMEHBIINX KBAAPATOB C
YeThIPbMS MapaMeTpaMu U nporpammuoe obecneuenue Genedata niam GraphPad Prism
(GraphPad Software, Inc.).
[00148] Pesynbrarel npeacrasiensl B Tabmuie 1. [Cso TREX1: A =<0,1 mkM; B=0,1 -1
MKM; C =1 - 10 MmxM; D =>10 mxM. ICso TREX2: A=<1 MM, B=1-10mxM, C=10 —
100 mxM, D =>100 mMxM.
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123 B C
124 A B
125 A A
128 A A
129 D D
130 B B
131 A A

Ananus B kjaerkax HCT116
[00149] Kuerku HCT116-Dual (Invivogen, Can-/luero, mrat Kanudopuus, CIIA) nomyuanu

U3 KJIETOYHON JIMHUM KapILITHOMBI TOJICTOH U npsimoii kutnok yenoseka HCT116. Knerku O6butn
oTOoOpaHbI Ui CTAOMIIbHONM MHTErpaluu penoprepHbix reHoB SEAP u monmdepassl, sxcnpeccus
KOTOPBIX HAXOIUTCS TOJ YIIPABJICHUEM S5 31eMeHTOB TaHneMHOro oteeTa 1jisi NF-KB/AP1 u
STAT1/STAT2, coorBercTBeHHO. Ki1€TOUHYIO JTMHUIO UCTIONB30BAJIH Il OTCIIEKUBAHUS
BbIpaOOTKH UHTEepdepoHa | Tuna u nocnenyroueil nepegadn CUrHaJIOB OCPEICTBOM H3MEPEHUs
aKTHBHOCTH Jronmdepasel Lucia, cekpeTupOBaHHOHN B KyJIBTYPaJIbHOM Cpere.

[00150] Kunerxku HCT116 nomernanu B 96-nyHo4HbIN TutaHeT(bl) B koaundectse 40000
KJ1eToK Ha JyHKY B 100 Mk cpenst DMEM ¢ nob6asnenuem 10% FBS u 25 MM Hepes (pH 7,2—
7,5). Ilocne oTcranBanus B TeueHHe HOuM Kietku oopadareiBamu TREX11 B Teuenue 4 yacos
(MakcumanbHoe copepskanue JJIMCO coctasisuo 0,1%), 3aTemM 1 MKI/MII peCTpUKTa3HOTO
¢dparmenta pBR322/BstNI (New England Biolabs, MncBuy, mrat Maccauycerc, CIITA)
tpaHchuurposau munodexramuaom LTX (ThermoFisher, I'paun-Aiinesn, mrat Horo-Hopk,
CIIA) B COOTBETCTBUU C PEKOMEHIALIUSIMHE, YKa3aHHBIMHU B PYKOBOJCTBE IO UCTIOJIb30BAHUIO
nponykTta. Bkpatue, munodexkramun LTX (0,35 Mk Ha nyHKy) pa3basinsiiu B cpene OptiMEM
(5 Mk Ha yHKy). pBR322/BstNI (100 Hr Ha nyHKY) pa3basisuiu B cpene OptiMEM (5 Mk Ha
NyHKY), 3ateM nodasisutn peareHT Plus (0,1 mxi/100 vr JIHK). ITocne S-MuHyTHO# HHKyOauu
npu KOMHaTHOH Temmiepatype cmech JIHK no xarisam cmennBanu ¢ pa30aBiIeHHBIM
munodexramuaom LTX. Eme yepes 10 MuUHYT HHKYOAIMH B KJIETKH JOOABIISLIIH
TpaHchekunonnyro cMech (10 Mkt Ha nyHKy). Kierku Boinepskusanu npu 37 °C B Teuenue 48
YaCcOB, 3aTE€M CYUTBIBAIM AKTUBHOCTB JIFOLM(epasbl Lucia B KIETOYHON KyJIBTYpaJbHON Cpene.
[00151] HecmoTps Ha TO, YTO ONMCAHBI HEKOTOPBIE BAPUAHTBI PEATU3ALUN, OYEBUIHO, YTO
NPEIOKEHHBIE OCHOBHBIE IPUMEPBI MOTYT OBITh U3MEHEHBI C ITOJIyYeHHEM APYTHX BAPUAHTOB
peann3anny, B KOTOPBIX HCMOIB30BAHbBI COETUHEHUS U CITOCOOBI 10 TAHHOMY H300pETEHHIO.
Taxkum 0Opaszom, crenyer NOHUMAaTh, YTO OOBEM JAaHHOTO H300PETEHHS CIIEAYEeT ONPEAeIsTh
npuaraeMoi GopmMyioi n300peTeHus], a He KOHKPETHBIMU BapUaHTAMHU PEATU3aLNUHU, KOTOPBIE
NPE/ICTaBJIEHbI B KAYECTBE PUMEPA.

[00152] TlonHoe comeprkaHKe BCEX CChUIOK (BKITIOYAS JTUTEPATYPHBIEC CCHUIKHU, BhIIAHHBIC

INAaTCHTDI, OHY6J'II/IKOBaHHI:>Ie IMaTCHTHBIC 3asBKH U IIATCHTHLBIC 3asABKHU, HAXOAAIUECA Ha
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PacCMOTPEHHH), IUTUPYEMbIX B JAHHOH 3asIBKE, B SBHOM BUE BKJIFOYSHO B JIAHHBIN JTOKYMEHT
MOCPEACTBOM CChUIKHM. ECIM HE yKa3aHO MHOE, BCE TEXHUYECKHE U HAYUHbIE TEPMHUHBI,
WCIIOJIb3yE€MbI€ B JAHHOM JOKYMEHTE, UMEIOT 3HAUE€HUs1, U3BECTHBIC CIELUAINCTAM B JAHHOU

00JIaCTH TEXHUKU.
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dopmyJia n3o06peTeHus :

1. Coenunenue, nmerotnee ¢popmyy I:

\!
S>>R1

O~ NH
OH

oS
|
XJ\ITJ O
R2

njn €ro (I)apMaL[eBTI/ILIeCKI/I npuemijieMas COJib, ric:

D,

R! npencrasnser coboit Bonopon, (C1-Cs)ankun, ranoren(Ci-Cs)ankun, 3-4-uneHHblii
mmknoankui, -ORY -SRE mnm -NRCR;

R? npencrasnser coboit Bogopox, (C1-Ca)ankun, ranoren(Ci-Cs)ankun uau 3-4-uieHHbli
LIUKJIOQJIKUIT,

X npencraisier coboit ceszb, NR?, O, S unmu (C1-Cs)ankunen, npudeM ykasanubiii (Ci-
C4)ankuneH HeoOA3aTeIbHO 3aMelleH 1-2 rpynnamu, BhIOpaHHbIMU U3 RY;

R? npencrasnser coboit Bomopon, (C1-Ca)anku, -C(O)RY mmm -C(S)RY;

R* npencrasnser coboii ranoren, (C1-Cs)ankun, Genun, -NHC(O)OR?, -NHC(S)OR?, -
C(O)R®,-NHC(O)NHRE, -NHC(S)NHRE, -NHS(0)NHRE, -C(S)R®, S(O)2R¢, S(O)RE, -C(O)OR¢,
-C(S)ORY, -C(O)NHR®, -C(S)NHR¢?, -NHC(O)RY, -NHC(S)RY, -OR¢, -SR¢, -O(C1-C4)ankunOR®
nn -NRRE, nmpuuem ykasannsiii dpenmn s R* HeoGsa3arensHo 3amemen 1wy 2 rpynnamu,
BbIOpaHHbIMU U3 ranoreHa, (C1-Cs)ankuna, ranoreH(Ci-Cs)ankuna, (C1-Cs)ankokcu u
ranoreH(C1-Cs)anmkokcy;

Konbo A nmpencrasinsier co0oii (eHm, S-6-uIeHHbIH rerepoaput, 4-7-4IeHHbIH
reTePOLIMKIIAII WJTH 3-7-4JIEHHBIN [IMKJIOAJKII, KaXKIbIH 13 KOTOPBIX HEOOSI3aTENIbHO U
HE3aBUCUMO 3aMellleH | 1 2 rpynnamu, BhIOpaHHbIMU 13 R;

R’ npencrasnser coboit (C1-Cs)anxun, ranoren(Ci-Ca)ankun, ranoren(Ci-Cs)ankoxcH,
ranoren, penun, -NHC(O)OR?, -NHC(S)OR? -C(O)R®,-NHC(O)NHRE, -NHC(S)NHRE, -
NHS(0):NHRE, -C(S)R®, S(0):R¢, S(O)R®, -C(O)ORY, -C(S)ORY, -C(O)NRCRL, -C(S)NHR®, -
NHC(O)RY, -NHC(S)RY, -OR¢, -SR®, -O(C1-C4)ankunOR®, -NR°R{, 4-6-unennsiii rerepoapun
WU 4-7-4JIeHHBIH FeTepOLMKIINI, MPUUeM yka3aHHbIH Gpenu 1 R Heobs3aTenbHo 3amelieH 1
WM 2 rpynnamu, BeiopanHbiMu u3 RE, ykazanubiii (C1-Cs)ankun ans R® Heo6s3aTenbHo
3amemen | unu 2 rpynnamu, BeidopanaeivE u3 ORY -NR/RX, penuna u 5-6-anennoro
reTepoapuia, Kakablil yKa3aHHbIN 4-7-4JIEHHBIN FeTepOLUKIINI U 4-0-4JIeHHBIA reTepoapul
HeoO0s13aTeNIbHO U He3aBHCUMO 3aMellieH | win 2 rpynmnamu, BbiOpanHbIMU U3 R™, 1 ipu aTom

Kbl yKa3aHHBINA (PEHUIT U S-O-4JICHHBIN rerepoapuil Heo0sA3aTeNbHbIX 3aMECTHTEIEH,
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nepeuncnennbix 1 (C1-Cq)ankuna B R, HeoOs3aTeIbHO U HE3aBUCUMO 3aMelieH 1 umu 2
rpynnam, BeIOpaHHbIME 13 RE;

Re R R, R* u R™ kasplii HE3aBUCHMO, TIPEICTABIIAIOT cO00i Bogopon, ranores, (Ci-
Cq)anxwun, ranoreH(Ci-Cq)ankui, (C1-Cs)ankokeu, ranoreH(Ci-Cq)ankokcu, penm, -(Ci-
Cq)ankundennn, 3-4-4ieHHBIN UUKIOATKWIT, 4-0-4JICHHBIH reTepoapui UiH 4-7-4IeHHbINA
reTepOLMKIIN, U TIPH 3TOM yKa3aHHbIH 4-7-4ieHHblil rerepormkaun s RE R: RI u RE
JOTIONIHUTENBbHO HeOOs13aTeIbHO 3ameleH rpymmoii =0.

R? R RS, RY R® u RE xaxplii He3aBUCHMO, IPENCTABIAIOT COOOMH BOIOPO, IaNOTeH,
(C1-Cy)amkumn, ranoren(Ci-Cq)ankmn, (C1-Cq)ankokcn, ranoren(Ci-Cs)ankokcu, penwn, 3-4-
YIEHHBIN [IUKIJIOATKII, 4-0-4JIEHHbIH reTepoapui Uil 4-7-4IeHHbIH reTePOLUKIIIII, TIPUYEM 1)
ykasansbrii (C1-Cq)ankun mms R? RP, RS, RY, R€ u Rf neoGszarensho 3amemen 1 wm 2
rpynnamu, BeiopannbivMu u3 dernna, ~OR", -NR/R; ii) kaxblit ykasaHHbIH heHu, 4-6-
4JIeHHBIH reTepoapi u 4-7-unenHsiii rerepormkmi 1 R4 R, RS RY R® u R neobs3atensho
Y HE3aBUCHUMO 3ameleH | wim 2 rpynnamu, BeIOpaHHbIMU U3 RE, 1 1i1) yka3aHHbIH 4-7-4JIeHHBINA
rereporkmun ans R RP, R€ RY, R® u Rf nononuuTensHo HeoOs3aTebHO 3aMelleH Tpyoit

=0.

2. Coenunenue no 1. 1, npeacrasisitoiee codoi coennnerne Gopmyast 11
O—-N

Y

OsNH
OH

(D
|
XJ\ITI O
R? (1),
WK ero (hapMareBTUUECKU IPUEMIIEMAs COJTb.

3. Coemunenue o 11. 1 unu 2, oTugaromneecs Tem, uro R? npencrasnser coboit (Ci-

Cy)amxu.

4. Coenunenne no modomy u3 mi. 1-3, mpexacrasisromee codoit coequrenue Gopmynsi I



WK ero (papMaLeBTHUECKU pHUeMIIeMasi COJlb.

5. Coenunenue no o0oMy u3 m. 1-4, OTINYAroLIeecs TEM, YTO KOJBIO A MPECTaBIISIeT
coboit peHm, MUPUANI, MHPA3OTUII, TUKJIOMPOIIL, TUKJIO0YTHII, a3€TUIUHIIT WIH
MUNEPUINHNII, Ka}KI[beI N3 KOTOPBIX HeOOsI3aTEbHO U HE3aBUCHMO 3aMEIICH OJHUM HUJIU OBYMsI

R

6. Coenunenue no nmo0oMy 13 mm. 1-4, OTINYaroLIeecs TEM, YTO KOJIBIO A MPECTaBIseT
co00# TPUA30JIWJI, MUPPOIUANHILUL, TUA3CTIAHUT FITH THIIePA3UHIII, KKIbIA U3 KOTOPBIX

HE0OsA3aTeNbHO ¥ HE3aBUCUMO 3aMeIleH OTHUM Wi 1Byms R>.

7. Coenunenue o modomy u3 1. 1-6, ornuuaromeecs Tem, uto R> npezacrasnsier coboit
(C1-Cy)anxun, ranoren(Ci1-Cq)amkmn, ranoren(Ci-Cq)ankokcn, ranoreH, gpermi, -NHC(O)OR?, -
C(O)R?, S(0)2R, S(O)R®, -C(O)ORY, -C(O)NRCR!, -NHC(O)R?, -OR®, -O(C1-C4)ankunOR®, -
NRCR!, 4-6-unennbiii rerepoapun unu 4-7-uneHHbIH reTepOLMKINL, TIPUYEM YKa3aHHBIH GeHuT
nnst R® HeoGs3arenbHo 3amemen 1 uu 2 rpynnamu, BeiopanHbiMu u3 RE, ykasanubiii (Ci-
Ca)anxun ans R’ neobszarensro 3amernen 1 umu 2 rpynnamu, Beiopanabivi u3 —ORE -NR/RK,
(bennna u 5-6-4eHHOro reTepoapuiIa, KaKAbIH YKa3aHHBIN 4-6-4IIeHHbIH reTepoapu 1 4-7-
YJIEHHBIH FeTePOLIMKIINIT HeOOsI3aTeIbHO M HE3aBUCUMO 3aMelleH | miu 2 rpynnamy,
BbIOpaHHbIMU U3 R™, ¥ mpu 5TOM Ka)1blil yKa3aHHbBIN (EeHUT U 5-0-4JIeHHBIH reTepoapu
HeoOsA3aTeNbHBIX 3aMecTuTeNel, nepeuncnennbix 1s (C1-Cs)ankuna B R, HeoGs3aTebHO 1
HE3aBUCHMO 3aMelleH | uin 2 rpynmnamMu, BeIOpaHHBIME U3 RE;

R? mpencrasnsier coboii (C1-Cs)ankui, HeoOs3aTeIbHO 3aMeeHHbIN (HEHUIIOM,;

R® npencrasnser coboii (C1-Ca)anku, GpeHu, S-6-4ieHHslii rerepoapun wim 4-7-
YJIEHHBIH reTeporuKImI, npudeM ykasanHbii (C1-Cs)ankuin HeoOs3aTeibHO 3ametneH | umu 2
rpynnamy, BeOpanabvMy U3 dernta, ~OR™ u -NR/RK, mpu 5ToM kaxslii ykasaHHbIH BeHu, 5-
O-4JIEHHBIH reTepoapuil 1 4-7-4IeHHBIN TeTEePOLHMKIINII HEOOsI3aTeIbHO M HE3aBUCUMO 3aMEIeH
1 unm 2 rpynnamu, BeiOpaHHBIME U3 RE, 1 pu 3TOM yKa3aHHBIN 4-7-4JICHHBIN FeTepOLUKIIHI
JOTIOJTHUTENBbHO HEOOs13aTeNbHO 3amelieH rpymmnoi =0;

kaxkabid R HesaBucumo npencrasisier codoit dperwt win (C1-Cy)ankun,

kaxeii RY mpencrasnser coboii Bomopon mmi (C1-Ca)anmku;

kaxabid R HesaBucumo npencrasisier codoit Bogopon uimu (Ci-Cy)ankm,
HeoOA3aTeIbHO 3aMeleHHbIi rpymmoii ORY;

kaxeii R Hesasucumo npencrasnser coboit Bonopon, (C1-Ca)amnkun, Genun, 3-4-

YJICHHBIM LIUKJIOATIKUI, 4-6-4JI€HHBIN reTepoapuil WK 5-0-4JIeHHbINH FeTepOLUKIINT, TPUYEM
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KXl YKa3aHHBIN peHnt, 3-4-4IeHHbI HUKIOANKII, 4-0-4JIeHHbIH reTepoapui u 5-6-
YJICHHBIN FeTePOLIUKIIIIT HE00s3aTeNbHO U HE3aBUCHMO 3aMelleH rpynmoi R;

kaxbiil R® HesaBucumo npencrasisier coboi (C1-Cq)ankun, ranoren(Ci-Cq)amkmn, (Ci-
C4)ankokcwy, ranoreH(Ci-Cs)ankokcH WK TaJioTeH,

kaxeii R npencrasnser coboii Bomopon, (C1-Ca)ankun umu -(C1-Ca)ankundesmn,

kaxbii R) HesaBucumo npencrasisier coboit Bogopox umh (C1-Ca)anku;

xaxnbiii R Hesasucumo mpencrasset coboii Bonopos, (Ci1-Ca)ankun uwiu 3-4-uaeHHbli
LIUKJIOAJIKIIT, 1

kaxabii R™ npencrasisier coboit (C1-Cy)ankm.

8. Coenunenue 1o modomy u3 mmn. 1-7, oTauuaromeecs Tem, uto R> npescrasnsieT coboit
(C1-Cs)amxun, ranoren(Ci-Cq)anku, ranoren, Genmn, -NHC(O)OR?, -C(O)R®, S(0O):R¢, -
C(0)ORY, -C(O)NRCRE, -NHC(O)RY, -O(C1-Cs)ankunOR®, -NR°RE, 4-6-unennbiii rerepoapun
WJTH 5-6-uIeHHBIH reTepouKkau, npudeM ykasanubiit (C1-Ca)ankun ans R® Heobs3aTesbHO
zamemien ~OR" (peHHIOM UK 5-6-4NeHHBIM TeTEPOAPHIOM, KaXK/bli YKa3aHHBIH 4-6-UTeHHbI
reTepoapui U S-6-4IeHHbIH reTepOLMKINIT He0Os3aTeIbHO M HE3aBHCUMO 3aMelleH 1 wim 2
rpynmnamMu, BbIOpaHHbIMU U3 R™, 1 py 5TOM KaskabIi yKa3aHHBIN (EeHWT 1 5-0-uJIeHHbIH
retepoapui HeobA3aTeNbHbIX 3aMecTuTeneil, nepeuncuensbix ans (Ci-Cq)ankuna B R,

HeoO0s13aTeNIbHO U He3aBHCUMO 3aMelleH | win 2 rpynnamu, BbIOpaHHbIMU U3 RE.

9. Coemunenue 1o moboMy u3 mm. 1-8, ormuuaromeecs TeM, uto R’ npencrasnser coboii
(C1-Cs)ankumn, ranoren(C1-Cs)ankumn, ranores, Genun, -NHC(O)OR?, -C(O)R®, S(0)2R¢, -
C(O)ORY, -C(O)NR®RE, -NHC(O)R? ummn -O(C1-Cs)ankunOR®, -NRRE, mopdomunm,
MUMEPA3UHIT WM THPA30JII, PUYEM KXKIbIH YKa3aHHBIN MOP(OIUHILI, MTUTEPASUHIIT HITH
NTUPA30JIUIT Heo0s3aTeNIbHO 3aMelieH | wim 2 rpynnamu, BeiOpanHbiME U3 R™, ykazannsii (Ci-
Cas)ankun nns R’ neobsa3arensro 3amemen —~ORY, Gpennnom, mupazonunoM, MIpHMIIHHUIOM
WK MUPUAMHUIIOM, W TIPH STOM KasKAbIi YKa3aHHbBIH (HEHII, MTUPA30JIHI, MTUPUMUIMHII U
NUPUAMHUI HeoOA3aTeNbHbIX 3aMecTuTeNell, nepeuncaennbix ans (Ci-Cs)ankuna B R,

Heo0s13aTeNIbHO U He3aBHCUMO 3aMellleH | win 2 rpynmnamu, BEIOpaHHBIMU U3 RE.

10. Coemuuenue 1o mobomy u3 mm. 1-9, ornryaromeecs TeM, uTo Kaxaslii Rf mesasucumo
npencrasisier codoit Bogopon, (Ci-Cs)amkun, GeHun, mupa3onui, MUPUIHHAI,
TeTPAruAPONUPAHUJI, MUTIEPUINHII, TPHUEM KaXKIbIH YKa3aHHBIA (DEHUIT, TUPA3OJIIIL,
MUPUINHWI, TETPATHAPOMUPAHIIT U TUTIEPUANHIUT Heo0s13aTeIbHO U He3aBucuMo 3amereH (Ci-

C4)ankusaom.
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11. Coenunenne no arodomy u3 . 1-10, oTnugaromeecs: Tem, 94To Kaxkabiid R He3aBucumMo

npenctasisier co0oit (C1-Cq)ankm, (C1-Cs)aqKOKCH WITH TAJIOTEH.

12. Coenunenne no mrodomy u3 . 1-11, oTnngarommeecs: Tem, 4To R® npencTasisier coooi
(C1-Cq)ankun, GpeHmn, S-6-4IeHHbIH TeTepoapil Win 4-7-4JIeHHbIN FeTepPOLUKIINIL, TPUIEM
Ka)KIbli YKa3aHHBIA (EHUN U 5-6-ueHHbIi reTepoapu as R® HeoOsA3aTeNbHO U HE3aBUCUMO
3amenieH | nnm 2 rpynmnamu, BeiOpaabiME U3 ranoreHa u (C1-Cq)ankokcn, mpudeM yKa3aHHbIH
4-7-uneHHbIH reTepoluKIm A1 R® HeoGsA3aTenbHO 3aMelieH rpynmnoii =0, 1 Py 5TOM
ykazauubiit (C1-Cs)anxun ans R® Heobs3aTenbHO 3amerneH 1 uiu 2 rpynnamMu, BhIOPAHHBIMU U3

denuna, -OR" u -NR/R¥,

13. Coemunenue 1o mobomy u3 mm. 1-12, orruaromeecs TeM, uto kaxablii R Hesasucumo

npezacrasisier codoit Bogopon miu (Ci-Cs)amku

14. Coenunenue no modomy u3 mi. 1-13, oTauyaromeecs TeM, 4To R® NpeACTaBIsieT COOOH
(C1-Cq)ankun, peHu, TUPUIUHII, TAPA3OIIHI, MUPUMUAUHWIT WIA TUICPUIUHII, TPHYEM
Ka)KIbIi YKA3aHHBINA (PeHHI, TUPHAMHAL, THPA30JIII U THPUMUIHHII 1151 R® HeoGsa3aTensHO u
HEe3aBUCHMO 3amelleH | wiu 2 rpynmnamu, BeiOpaHHbIMU U3 rasioreHa u (C1-Cy)ankokcu, mpu
stoMm ykaszauHsli (C1-Cq)ankun mst R® HeoOs3aTenpHo 3aMemmen 1 wimm 2 rpymnmamuy,
BLIOpaHHBIME 13 (ernna, OH u NMes, 1 pu 3TOM yKa3aHHBIH munepuauam s RP

HeoOs3aTeNIbHO 3aMelieH rpymmnoi =0.

15. Coemunenue 1o moboMy u3 mm. 1-14, ornuuaromeecs TeM, uto R® npencrasnser coboii
BOZIOPOL.
16. Coenunenne no modomy u3 m. 1-15, ornuuarormeecst TeM, 9To X MpencTaBisieT coboi

He3amerneHHbIH (C1-Cy)ankuieH.

17. Coenunenue no moboMy u3 mm. 1-16, ornuuaromeecs Tem, uto R* npencrasnser coboii

dbennn i -NHC(O)OR?,

18. Coenunenne no modomy u3 mi. 1-15, ornuuarommeecst TeM, 9To X MpencTaBisieT coboi

cBs13b v CHo.
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19. dapmarieBTHUECKAsT KOMIIO3HLIUS, CONlEeprKallasi COeAMHEHHe 110 irobomy u3 . 1-18 mu

ero (papmareBTHUECKH IPUEMIIEMYIO COJIb U (PapMaLeBTUUECKH PUEMIIEMBIH HOCHTEIIb.
20.  Cmnoco0 neuenus 3a0oaeBaHus1, BOCHPUUMYNBOTO K nHruouposanmo TREX]1, y
cyOBeKTa, BKIIIOYAIOIINN BBEICHHE YKA3aHHOMY CyOBeKTy TepaneBTHYeCKH 3 ()EeKTUBHOTO

KOJINYECTBA COeNUHEHMsI 110 Jrobomy 13 mm. 1-18 wu ero ¢papmareBTHUECKH TPUEMIIEMOH COJIH,

WU KOMITIO3ULMM 1o . 17.

21. Crnioco0 o 1. 20, OTINYar0IUNCS TeM, YTO 3a00JIeBaHNE TIPECTABIISIET COOOH pak.
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