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SAMEINEHHBIE 'ETEPOAPWJIBHBIE COEANHEHWA, INPUT'OAHBIE JIJIA
IHNPUMEHEHUWSA B KAYECTBE HHI'MBUTOPOB TLR9

OIIMCAHHUE

IlepekpecTHASI CCHLIKA HA POJACTBEHHbIE 3asIBKH

Ilo nacrosel 3asBKe UCTIPALIUBAETCS IPUOPUTET MPEABAPUTEIBHON MMATEHTHON 3asBKU
CIIA Ne63/067,389, monmannoit 19 asrycra 2020 roma, kKoTopasi BO BCEH CBOEH IOJHOTE

BKJIFOYE€HA B HaCTOHH_II/Iﬁ AOKYMECHT.

006J1aCTh M NPEIIECTBYIONNHA YPOBEHb TEXHUKH HACTOSIIIEr0 M300peTeHMs

Hacrosimee wu3o0pereHne B II€IOM OTHOCHTCSL K 3aMEINEHHBIM Te€TepOaPHIbHBIM
COEIMHEHUSIM, ITPUTOIHBIM /ISl IPUMEHEHUS] B Ka4eCTBE MHIMOUTOPOB IMepeiaun CUrHaia uepes
Tosut-nonoOHbIi penentop 9 (TLRY). B Hacrosimem NOKyMEHTE NpPEACTaBJICHBI 3aMEIIECHHbIE
reTepoapuiIbHble COSTUHEHUs], KOMIIO3HLUH, COAEpIKallie TaKhe COEAWHEHMs, U CIIOCOObI MX
npuMmeHeHus. Kpome Toro, Hacrosimee H300peTeHHE OTHOCHTCS K (hapMalieBTUYECKUM
KOMIIO3HUIMSIM, KOTOPBIE COAEPKAT MO MEHbIIEH Mepe OHO COeIUHEHHE COTJIACHO HACTOSIIEeMY
U300PETEHHIO | SIBJISTFOTCS NMPUMEHUMBIMH JUISI JICUSHHsI COCTOSTHHM, CBSI3AHHBIX C MOJYJISILHEH
TLR9, Takux Kak BOCHAJIMTEIbHBIE M ayTOMMMYHHbIE 3a0OJieBaHMs, W K crocodam
uHruobupoBanus akruBHoctd TLRO y miiekonurarommx.

Tonmn-nonodusie penentopsl (TLR) mpencraBmisitoT coboii TpaHCMeMOpaHHbIE OeNKH,
oOnagaroiue CroCOOHOCTHIO MHUILMMPOBATH BOCHIAJIHUTEIBHYIO PEAKIHI0 TPU PACIO3HABAHUU
NaTOr€H-aCCOLIMUPOBAHHBIX MOJEKYJSIpHbIX matTepHOoB (PAMP) mimm accoummpoBaHHBIX C
MHUKpPOOpPTaHU3MaMH MOJIEKYJIsipHbIX nartepHoB (MAMP). Beero 6buto nnentuduuuposaso 10
yenoBedecknx TLR, KOTOpbIe MOTYT OBITH PACIIONOXKEHBI HA KJIETOYHOH MOBEPXHOCTU MIIH, KaK
B ciaydae TLR7, 8 u 9, B sHmomumszocomax. TLRY pacnosHaeT HEMETUIMPOBAHHYIO
opHouenoveunyr JAHK, copepskamyro nurosun-pocdar-ryannnossie (CpG) MOTHBBL, KOTOpBIE
o0prqHO OOHapyskuBaroTCsi B OaktepuanbHoil u mutoxoHapuansHoi JIHK (mT/JHK). TLRO
MOXET CHnocoOCTBOBaTh (UOpOreHe3y, CrIocoOCTBYsl BocmaneHuro depes MyD88-3aBucumbrit
CHTHAJIbHBINA MyTb, KOTOPBII B KOHEUHOM utore omocpenyer akrusanuio IL-6, IFN-o, IL-1B u
TNF-a cpenu npyrux uurokuHos. (Barton G.M., Kagan J.C. (2009), Nat. Rev. Immunol., 9(8),
535-42; Li X, Jiang S., Tapping R.I. (2010), Cytokine, 49(1), 1-9).
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VYposuu TLRY BbIiie B OHomnTarax Jerkoro NamyueHTOB ¢ OBICTPHIM MPOTPECCHPOBAHNEM
UJTUONIATHYECKOro JieroyHoro ¢udposa (IPF), uem y 310pOBbIX WM CTaOMIIBHBIX MALUEHTOB C
nporpeccupyromuM [PF (Sci. Transl. Med., 2010, 2(57):57ra82). Llupkynupytomas mt/IHK,
npexacrasisiomas  coboit smrang st TLRY, HenmaBHO Obula  upeHTHQHUUMpPOBaHA Kak
OCHOBAHHBIM Ha MexaHusMme nporHoctudeckuii 6uomapkep IPF (Am. J. Resp. and Crit. Care
Med., 2017, 196(12), 1502). Kpome Toro, Osuio 3ameueHo, uro TLRO akruBupyercs mnpu
HeaskoronpHoM crearorenarute (NASH) y uenoseka u mpiu (Clin. Sci., 2017, 131(16), 2145),
B TO BpeMs kak mutoxoHapuanbHas JIHK remarouuroB ymnpaeiaser NASH mnocpeactsom
aktuBauuu TLRO (J. Clin. Inv., 2016, 126(3), 859. CoOTBETCTBEHHO, NPEANOIAraeTcs, 4YTO
uHruouroper/antaronuctel TLRY OynyT s¢d¢dexkTuBHBI B KadecTBE HOBBIX TEPANEBTUYECKHX
CpencTB sl iedeHus1 PUOPO3HBIX 3a00IEBAHUI.

Wurnbuposanne TLRO Obl10 MpH3HAHO MOTEHLMAJIBHBIM IyTeM JieueHHs (UOPO3HBIX
3a00JIeBaHMi, TAKUX KaK uauonarudeckuii serounsiii ¢pudpos (Trujillo et al., Sci. Transl. Med.
2010, 2(57):57ra82; Yoshizaki et al., Ann. Rheum. Dis., 2016 Oct; 75(10):1858-65),
HeaJkorojbHbl creatorenatut (Garcia-Martinez et al., J. Clin. Invest, 2016, 126: 859-864;
Gabele et al., Biochem. Biophys. Res. Commun., 2008; 376:271-276), nopakeHue Me4YeHU
(Shaker et al., Biochem. Pharmacol., 2016, 112:90-101; Hoeque et al., J. Immun., 2013,
190:4297-304) u ckneponepmusi (cucteMusii ckiepo3 wiu SSc) (Yoshizaki et al., Ann. Rheum.
Dis., 2016 Oct;75(10):1858-65); a Takke cepueuHas HenocratouHocTh (Oka et al., Nature, 485,
251-255 (2012)) u runepronus (McCarthy et al., Cardiovascular Research, 2015, 119-130).

Ocraercst MOTPeOHOCTh B COCOUHEHUSX, MPHUTOAHBIX JJISI NMPUMEHEHHS B KA4eCTBe
uarudburopos TLRY. Kpome Toro, ocraercs moTpeOHOCTb B COEAMHEHUSIX, MPUTOAHBIX MJIs
npuMeHeHus1 B kauectBe HHruOuTopoB TLRO u o0nanaromux CeneKTHBHOCTBIO 1O OTHOIICHHUEO
k TLR7 nymu TLRS.

[IpyHMMas BO BHHMMAHHE COCTOSIHHSI, INPHU KOTOPBIX MOJKET OKAa3aTbCsl MOJIE3HBIM
JeYeHHe, BKJIIOYAIOIEe MOAYJSILHUI0 TOJUI-TIOAOOHBIX PEIeNTOpPOB, Cpa3y CTAHOBHUTCS
OYEBHJIHBIM, YTO HOBBIE COEUHEHMsI, CIOCOOHBIE HHrHOupoBaTh TLRY, 1 ciocoOb! mpuMeHeHust
STHUX COEOUHEHUH MOTIyT OOECHeYUTh CYIIECTBEHHBIC TEPAIEBTUYECKUE MPEHMYINECTBA IS
IIMPOKOTO KPyTa MalUeHTOB.

3asBUTENN OOHAPYKWIN CHIBHOACHCTBYIOLINE COENUHEHHs, O0IaAar0IIie aKTHBHOCTHIO
B kauectBe wuHruOutopoB TLRY. Kpome Toro, 3asBurenn OOHApyXWIH COCIUHEHUS,
oOnagaroiye akTHBHOCTBIO B KauecTBe MHIHOUTOpoB TLRO u cenexTuBHBIE MO OTHOIIEHHIO K
TLR7 wmu TLR8. 3OTu coenuHeHus npedHa3sHauyeHbl [JIs1 TPUMEHEHHUsT B KayecTBe

dapMalleBTHUECKUX ~ MpEemapaToB € JKEJAaTeNbHBIMH  3HAYCHHWSIMH  YCTOHYHMBOCTH,
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6I/IOI[OCTy1'IHOCTI/I, TEPANICBTUICCKOIrO0 HWHIACKCA W TOKCHYHOCTH, KOTOPBIC BaXHbI MOJIA HX

MNPUMEHUMOCTHU B KAYECTBE JICKAPCTBEHHBIX CPEACTB.

KpaTkoe pacKkpbITHE HACTOSINEr0 H300peTeHus!

Hacrosimmee m3o0pereHne OTHOCHTCS K HOBOMY KJIACCy 3aMEINEHHBIX IeTepOapUIbHBIX
COEMHEHUH, KOTOpble, Kak OBUIO YCTaHOBJIEHO, NPEACTABISIIOT COOOH 3¢ ¢deKTuBHbIC
UHrUOUTOpHl Tepenaun curHanoB uepe3 TLRO. Dtu coenuHeHus npeaHa3HA4deHbl IS
NPUMEHEHHUsT B KadecTBe (PapMaLeBTUUECKUX IPENapaToB C JKENATENIbHbIMH 3HAYEHUSIMHU
yCTOHUMBOCTH, OMOJOCTYITHOCTH, TEPANIEBTHYECKOIO HHIEKCA U TOKCUYHOCTH, KOTOPbIE BasKHBI
U1 IX IPUMEHUMOCTH B KQUeCTBE JIEKAPCTBEHHBIX CPEICTB.

CornacHo HacrosimeMy H300peTEeHHUIO MpeIoKeHbl coenuHenus: Gopmyisl (1), koTopble
SIBJSIIOTCS] IPUMEHUMBIMH B Ka4eCTBE MHTMOUTOPOB MEpefayy CUTHAJIOB Yepe3 TOJUI-TIOIO00HBIH
peuenTop 9, U KOTOpbIE MOTYT OBbITh UCTIOB30BAHBI AJIs1 JiedeHUs1 (PUOPO3HBIX 3a00IEBaAHUM, HITH
UX CTepeonu3oMepbl, N-OKCHIbBI, TayTOMephl, (HhapMalleBTUYECKH MPHEMIIEMbIE COJH, COJIbBATHI
WU TIPOJIEKAPCTBA.

Kpome Toro, cormacHO HacTOSIIEMy H300PETEHHIO MPENJIONKEHBl (hapMaleBTHUECKHE
KOMITIO3HMLIMH, coneprkamue (papMaleBTUYeCKd NMPUEMIIEMbIII HOCHTENb M IO MEHbIIEeH Mepe
OJTHO U3 COEMHEHUH COTJIACHO HACTOSLIEMY H300PETEHHIO MITH UX CTEPEOH30MEPBI, TayTOMEPHI,
(bapMarieBTHYECKH PUEMJIEMbIE COJIM, COJIbBATHI WIIU MPOJIEKAPCTBA.

Kpome Toro, coriacHO HacTosleMy H300PETEHHIO MPENJIOKEH Crocod MHTHOUPOBAHHMS
TOJUT-MOJOOHOrO perentopa 9, BKIOYAIOLINA BBEACHHE XO3SUHY, HYKIAIOMIEMYCs B TaKOM
JeYCHUH, TepaneBTU4YeCKu 3(P(EeKTHBHOrO KoNIM4YecTBa IO MEHbLICH Mepe OIHOro U3
COEIMHEHUI COMIaCHO HACTOALIEMY H300PETEHUI0 WM HX CTEPEOM30MEPOB, TayTOMEpPOB,
(bapMareBTHYECKH MPUEMJIEMBIX COJIEH, COJIBBATOB HJIU MPOJIEKAPCTB.

Kpome Toro, cormacHo HacTosemMy H300pPETEHHIO TPENJIONKEH Crnocod JIeYeHUs
¢ubpo3HbIX 3a00JIeBaHMA, BKJIIOYAOIUN BBEACHHE CYOBEKTY, HYKAAKOLIEMyCsl B TaKOM
JEYCHUH, TeparneBTUUYeCKH 3(PQPEeKTHBHOrO KONMYeCTBa IO MEHbLIEH Mepe OIHOro U3
COEIMHEHUI COMJIaCHO HACTOALIEMY H300PETeHHI0 WM HX CTEPEOM30MEPOB, TayTOMEpPOB,
(apMareBTHIECKH MPHUEMJIEMBIX COJIEH, COJIBBATOB HIIH MPOJIEKAPCTB.

Kpome TOro, cormacHo HacToseMy H300pPETEHHIO TPENJIOKEH Crnocod JIeYeHUs
3a00NeBaHMs WJIM HApYIIEHHUs, CBS3aHHOTO C AKTHUBHOCTBIO TOJUI-MOJOOHOro penenrtopa 9,
BKJIFOYAIOLITNI BBEACHNE HYKIAOIIEMYCSl B 3TOM MJIEKOITUTAIOIIEMY 110 MEHbIIEH Mepe OJHOTrO

u3 coenuHeHuit popmyel (I) wim UxX Cojeid, COIbBATOB U MPOJIEKAPCTB.
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Kpome Toro, cormacHo HaCTOSIIEMy H300PETEHUIO TPEUIOKEHBl CIIOCOOBI U
NPOMEXKYTOUHBIE COECAMHEHUS ISl MOJy4eHus: coenuHeHui gopmynsl (), Bkrowas ux couny,
COJIbBATBHI U IIPOJIEKAPCTBA.

Kpome Toro, cornacHo HacTosimeMy N300pPETEHUIO MPEAJIOKEHO 110 MEHBIIEH Mepe OIHO
u3 coenuHeHnit ¢opmynsl (I) mnm ux cojei, CONPBATOB M MPOJEKAPCTB IJII NMPUMEHEHHS B
TEpaITHHL.

Kpome TOro, cormacHO HacToslleMy H300pPETEHHIO TPEIJIOKEHO MPUMEHEHHE II0
MeHbLIeH Mepe ogHoro u3 coequHeHni Gopmydsl (I) mnm ux conel, COMPBATOB U MPOJIEKAPCTB
IUIl TIPOM3BOJCTBA JIEKAPCTBEHHOT'O CPEACTBA Ui JICUCHHMsS WM NPO(PHUIAKTUKU COCTOSHHH,
CBSI3aHHBIX C TOJUI-IOAOOHBIM pPELENnTOpOM 9, TakuX Kak ajuieprudeckue 3a0oJeBaHus,
ayTOUMMYHHBIE 3a00JIeBaHus, BOCTIANINUTENbHbIE 3a001€BaHus, IponndepaTUBHbIe 3a00IeBaHUS.

Coenunenue ¢opmynel (I) u xommosuumu, coxepxkauiue coenuHeHus QGopmyst (1),
MOXKHO MUCIIOJIb30BaTh AJIS JIUEHUs], IPEAOTBPALIEHUs] WIIN YCTPAHEHUs] PA3JIMUHBIX COCTOSIHUH,
CBSI3aHHBIX C TOJUI-IOJOOHBIM perentopoM 9. @apmareBTHYeCKHe KOMITO3ULNH, COAepIKalue
9T COEAMHEHHUs, SBJSIOTCS MPUMEHUMBIMH B IENAX JIEYEHUs, MPEeJOTBpAIlEHHUs] WU
3aMeUJIeHUs IPOrPeCCUPOBAHMS 3a00I€BAHUI MIIM HAPYIIEHUH B PAa3JIMUHBIX TEPAIeBTHYECKHX
obmacTsiX, TakWX Kak ajuleprudeckue 3a00JeBaHus, AayTOMMMYHHBbIE 3a00JEeBaHMUS,
BOCTIAJIUTENIbHBIE 3a00JIeBaHus U Mo epaTUBHbIC 3a00I€BAHUS.

OTU U Apyrue NMpHU3HAKH HACTOSINEro M300peTeHHst OyAyT M3JIOKEHbI B PACLUIUPEHHOH

(dbopMe 1o Mepe MPOIOJIKEHUST PACKPBITHSL.

TloapoOHoe pacKpbITHE HACTOSAIEr0 H300PeTeHHs

CornacHO mepBOMy acIeKTy HACTOSIIEr0 H300pEeTEeHHs MPEIJIOKEHO 10 MEeHbIIeH Mepe

oxHo coennaenue Gopmysl (1) wmu Gopmysr (11):

Rj
y Xa
15
Q Y/ P"!
Ri1 D (ID)

HJIN UX CTEPCOUIOMEPDIL, TAYyTOMEPDI, COJIbBATHI UJIU COJIH, IIPUICM!
onun 3 X u Y npencrasisier cobori N, a apyroii u3 X u Y npencraeisier cobori CRs;
onuH u3 Q1 u Q» mpexncrasisier codoit A, a npyroit uz Qi u Q> mpencrassier codoii Rs;

G npencrasnsieT coOOi:
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(1) dennn, 3amemennslii 1-3 3amecturensimu, He3aBucumo BbiOpanueivu u3 F, Cl, Br, -
CN, Ci2 anxokcy, Ci ¢ropankokcn, Cs4 muxmoankuna, -C(O)NRyRy, -S(O)CHs, -
S(O)2(penmn), -S(O)2(mukonpormn), -S(O)2NRxRx u -S(O)(NH)NRRy;
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A mnpexncraBusier coOoi nUNEpUANHWI, (EHWI, THUPUAMHWI, TUPUMHUAMHWIL, O-
a3a0nnukiIo[3.2. 1 Jokraaun win a3abunukino[3.2.1]okTaHm, KakKOblid W3 KOTOPBIX SIBJISIETCS
3aMELIEHHBIM U conepskuT -L-R4 1 0T 0 10 1 Rap;

L npencrassier codoit cBsi3b, -CRxRx- mmn -C(O)(CRxRx)o-2-;

R mpencrasnsier coboii Bopopox, Ci-3 amkun, Ci.2 ¢ropankun win Cs.4 TUKITOATKUI,

kaxabiid Ry HezaBucumo nipencrasisier codoit ranoreH, -CN, -OH, -NO», Ci.4 ankun, Ci.p
¢dropankwui, Ci» unanoankui, Ci.3 rugpokcuankui, Ci.3 amuHoankui, -O(CH2)1,0H , -(CH2)o.
4O0(C1-4 anxun), Ci3 ¢ropankokcy, -(CH2)140(Ci3 ankwmn), -O(CH2)12,0C(O)(C1-3 ankun ), -
O(CH2)12NRxRy, -C(0)O(C13 ankun), -(CH2)0-2C(O)NRyRy, -C(O)NR(C1.5 rugpokcHankmi), -
C(O)NRx(Cz6 anxokcuankui), -C(O)NRx(Cs.s uuknoankun), -NRyRy, -NRy(C1.3 ¢propanxun), -
NRy(Ci4 runpokcuankuin), -NRxCHa(penmn), -NRxS(0)2(Cs.s umkmoankmn), -NRiC(O)(Ci-s
ankun), -NRyCH2(Cs.s nuknoankun), -S(O)(Cis anxun), - S(O)N(Cis ankun), -
S(OY(NH)N(C13  anxun), -(CH2)0-2(Css 1uxmoankmi), -(CHaz)oa2(bernn), mopdomauHu,
AMOKCOTHOMOP(GOIMHIII,  JTUMETWIMUPA3OIWS,  METWIMUIECPUANHWI,  METHJIIHIIEPA3UHIIL,
aMHHOOKCAANa30JInI, UMUAa30mui, Tpruasonui uin -C(O)(Tuazomnmn);

Rya mpencraBnsier coboiri Cie ankwmn, Cir3 ¢ropankun, Cie ruppokcuankmi, Cis
amuHoankmi, -(CH2)o4O(Ci3 ankun), Cse mumkmoankmi, -(CH2)13C(O )NRiRy, -CH2(Css
wuktoankun), -CHz(penmn), Terparuapodypatu, TETparuapOnupaHul Win HEeHHIT,

kaxkabidi Rop HesaBucuMo mpexncrasisier coboit Bomopon, ranore, -CN, -NRyRy, Cis
ankwi, Ciz ¢ropankun, Cis rugpokcuankwi, Ci3 dropankokeu, -(CH2)o2O(Ciz ankun), -
(CH2)03C(O)NRxRy, -(CH2)1-3(C3-6 mukoankmin), -C(O)O(Ci-3 ankui), -C(O)NRx(C1-3-anmkun) , -
CRx=CR\Rx mu -CRx=CH(C3.6 uukioamxumn);

Roc mpencrasnsier coboit Raa uimu Rop,

Roq mpencraensier coboit Ry, wnmm Rop, mpu ToM ycnmoBum, uto omuH u3 Rioc m Ryg
npencTasisier codoit Ra,, a npyroii u3 Ryc u Ryg npeacrasisier codoii Rop,

R® mnpencrasnsier coboit Bomopon, F, Cl, Cis anxun, Cio ¢ropankun wumu Csa
LIMKJIOAJIKILT,

R4 mpencrasnsier coOoi:

(1) -N(CHs);

(11) MUPPOTUANHIII, TTUIEPUINHIII, TUIIEPASHHII, MUPUIUHIII, a3aciupo[3.3|renTaHm,
a3a0bunuko[3.2. 1 Jokraraun win aua3zadbunukio[3.2.1JokTaHmI, KakKAbld U3 KOTOPBIX SIBJISIETCS

3aMeeHHbIM 1 coaepskuT oT 0 10 3 R4y 1 0T O go 2 -CH3; umm

(R4C)m

N  N-3
(iii) Q_/ :

2
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Kaxablid R4, HesaBucumo mpencrasisier codoit -OH, Cie amkun, Ciz ¢ropankui, Ci.s
ruapokcuankui, Cs.e mukmoankmwn, -CHa(Cse mukmoankui), -C(O)(Cira ankwmn), -C(O)(Cswe
ukstoankun), -C(O)(pennn), -C(O)CH2(Cs.s uuxmnoankun), -C(O)CHz(dpennn) nm -C(O)O(Ci-
4-JTKHI),

R4y mpencrasnsier coboii F, Cl wu -CHs;

Kaxablii R4c He3aBucumo mpencrasisier codoit Cie amkm, Cis ¢ropankun, -CH2(Cs.6
ukJoankui), -C(O)(Ci4 ankun), -C(O)(dpernmn), -C(O)CHa(dpenun), -C(O)OCH,CH3 mm Cs
LMK JTOQJIKHJT,

kaxabpli Rs HesaBucumo mnpexacrasisier coboit Bomopon, F, Cl, Cip ankxwmn, Cio
(TOpaTKUI MIIH LIUKJIOTPOTINIT,

Rsa mpencrasnsier coboit Bogopon, Ci-2 ankmi, Ci-2 pTOpasNKiT Wil HUKIOPOTIIIT,

Kaxblii Ry He3aBrCUMO mpencrasisier codoit Bomopon wiu -CHs;

kaxapiil Ry HesaBucumo npencrasisier coboit Bogopoxn niu Ci.6 ankui;

m cocrassieT O, 1 unu 2;

n cocrasysier 0, 1 wim 2;

p cocrapnser 0, 1, 2, 3 unu 4; u

q cocrasiuser 1 nmm 2.

CornacHo BTOpPOMY acCHeKTy HACTOSINEro M300peTeHHs MPENIOKEHO MO MEeHbIIEH Mepe

onHo coequnenue Gopmysl (I) unu popmysr (1I):

R
o et L
Qs Y/ h! Q;
R D Re (I

WK €r0 COJIb, IPUYEM:
onuH u3 X u Y npencrasisieT cobori N, a npyroii uz X u Y npencrasisier codori CRs;
onuH u3 Q1 u Q2 mpexncrasisier codoit A, a npyroit uz Q1 u Q» mpencrassier codoii Rs;
G npencrasinsieT coOOi:
(1) dpenun, 3amemenHsiil 1-3 3amecturensivu, HezaBucuMo BeiOpanHbiMu U3 F, Cl, Br, Ci.
» ankokch, Ci2 ¢ropankokcy, Csu tumknoankui, -C(O)NRyRy, -S(0).CH?, -S O)(dbenun), -
S(O):NRxRx u -S(O)(NH)NRRy;

(RZ)D =N (Rz)p Rk

% _|—\ -I=
Hsj (Rg\pfo %f/ }

(it) ;



2b_ 2 2b_ 26 — Rab Re  Rae
\ /7 E—(jzo 5—&}0 7N
(ii) 2b \Rza , \Rza Rab \R2a w0 N\qu;
(Rakp (Rz)p ( Rz)p

- N
; :J i ;" R O”S\\ RZa
(1v) 28 yn O ;

2

(V) 9-4neHHOE TreTepOLUKINIECKOe KOJIbIO, BEIOPAHHOE 3!
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~ "NH
PN 7 NH VAR
N7 Rl )= N
N N
(Rap \ Rap

(R2)p
O
Z "NH
NH
H —
VAR (
N N/L_O \ NH
(Ra)p (R2)p H Rap

N N Ng =
N
H Rap Rk
5\(\
N J N N7 NH
N
"\ \\ —

(Rakp (Ro)o N (Ra)p
NZ NH ’{\\/\IN
— N
ZN

N N N N
4
\ | 4 ' /I;} Q_'_/
(Ra)p {Rakp (Ra)p
N\
» NH
. (R
= D
SN N
(Radp N°H
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(Rap R2)p (R
o N"N,> V\Nﬂ
NSy Na=y
(Rz)p (RZ)P
N<. -N N
=~ "N N = TN
&[\ <) NTRy P >
A N ¥ N N~ N
(R (R (R2)p
N N N
HN™ °N N“ “NH “ "NH }Rg
==/ =/ HNY WH\
GRS (R2) (Ra)p
o TS *C[
a0 A 7
Ro)p (Rz)o RZ}D
¢ O o 0\ RTR
N, 5 M L g
YR, (R2)p (Rodp
;“\;:N
0
N
(Ro)p (R2)p
§
O - P S
o L, l_~0 W
/&0 75
(RQ)p H ( RZ)p (Rz)p
N P
R.
\> S \/E e
R =S §
(Ro)o N i (Ro¥p
N
O A



17
O

(vi) 10-uneHHOe reTepoOLUKINYECKOe KOJIbLO, Bbl6paHHoe u3:

(R2)p (Rokp Rzl
A0S *m
N N7 | ZN
V(RQ)p
(Ro)p \=""(Ro);

2
Rap
==\
0 0 §_§_f<N
) 00 WS
N 0
Rap  H (Ralo - A

A npexacraBisier coOoil nUNEpUAMHWI, (EHWI, TUPUAMHWI, TUPUMUAMHWIL, O-
a3a0unuki0[3.2. 1 Jokranun win a3abunukino[3.2.1]okTaHu, KakOblii W3 KOTOPBIX SIBJISIETCS
3aMELIEeHHBIM U conepkUT -L-R4 1 0T 0 10 1 Rap;

L nmpencrasisier coboii cBsi3b, -CRxRx- mu -C(O)(CRxRx)o-2-;

R1 mpencrapnsier coboii Bopopon, Ci-3 amkun, Ci2 dropankun win Cs.4 UKITOATKUI,

kaxxabiid Ry HesaBucumo nipencrasisier codoii ranmoreH, -CN, -OH, -NO», Ci.4 ankun, Ci.»
¢dropankun, Ci-2 mnanoankwmn, Ci.3 rugpokcuankmi, Ci-3 amuroankwmi, -O(CHz)1.20H , -(CHz)o-
40(C14 ankmn), Ci3 ¢ropankokcu, -(CH2)140(C13 ankun), -O(CH2)120C(0O)(C13 amkun ), -
O(CH2)12NRxRy, -C(0)O(C13 ankun), -(CH2)0-2C(O)NRyRy, -C(O)NR(C1.5 ruapoKcHaIKII), -
C(O)NRy(Cz6 anmxokcuankui), -C(O)NRx(Cs.¢ uuknoankmn), -NRyRy, -NRy(C1.3 dpropankmn), -
NRy(Ci4 runpokcuankui), -NRiCHa(penun), -NRxS(0)2(Csz.s muknoankun), -NRC(O)(Cis
ankmn), -NRxCH»(Cs.s unwmkmoankwmn), -S(0)(Cis ankwum), - S(O)N(Cis ankun), -
S(OYNH)N(C1.3  ankun), -(CH2)0-2(Cs6 tmkmoankun), -(CHz)o-2(berun), mopdomunm,
IMOKCOTHOMOP(GOIMHIII,  TUMETHIMUPA30IW,  METHWIMUICPUANHWI,  METHIIHIEPA3UHILI,

AMUHOOKCANA30JIAJI, UMUAA30i, Tprazonui win -C(O)(Trazommn);
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Roa mpencraBnsier coboit Cis ankxmn, Ciz ¢ropankun, Cis ruppokcuankmi, Cis
amuHoanKWy, -(CH2)o4O(Ci3 ankmn), Cs wnwmknoankun, -(CH2)13C(O)NRiRy, -CHz(Cs.s
ukJoankui), -CHa(denmn), Terparuapodypanu, TerparuaponupaHi Wind (GEeHuT,

kaxabli Rop HesaBucumo mpexncrasisier codoit Bomopox, rajoreH, -CN, -NRyRy, Cis
ankwi, Ci3 ¢ropankun, Cis rugpokcuankwi, Ci3 ¢ropankoken, -(CH2)o2O(Ciz ankwmn), -
(CH2)03C(O)NRyRy, -(CH2)1-3(Cs-6 mukmoankuin), -C(O)O(Ci3 ankuin), -C(O)NRx(C1.3-anmku) , -
CRx=CRxRx nin -CRx=CH(C3.6 mukmoamkun);

Roc mpencrasnsier coboit Raa mimu Rap;

Roq mpencraensier coboit Rya wmm Rop;, mpu Tom ycnmoBum, uto oguH u3 Roc m Ry
npencTasisier co0oit Raa, a npyroii u3 Ryc u Ryg npencrasisier coboit Rop,

R3 mpencrasnsier coboii Bomopoxn, F, Cl, Cis anxwmn, Ci ¢ropankun wmm Cs.g
LIMKJIOAJIK LT,

R4 mpencrasisier coboi:

(1) -N(CHs);

(1) MUPPONUANHIII, TUIIEPUANHILL, TUIIEPA3UHWI, TUPUANHII, a3acrupo [3.3] rentaHum
Wiy a3a0buuukIno [3.2.1] okTaHuiI, KaXKAblH U3 KOTOPBIX SIBIISIETCS 3aMEIIEHHBIM U COAEPIKUT OT O

10 2 Raa; mm
(R%)m

N N
(iii) @_/ :

2

kaxkabli R4a HesaBucumo mpencrasisier coboit Cie amkmn, Ciz dropankmn, Cs.e
wktoankuy, -CHz(Cse wukmoankun), -C(O)(Cis anmkun), -C(O)Cse UHMKIOANKHI), -
C(O)(dbenun), -C(O)CH2(Cs-6 muknoankmn), -C(O)CHz(benwn) wim -C(O)O(C1-4 amkun);

R4y mpencrasnsier coboii F, Cl wnu -CHs;

Kaxkabld R4c HesaBucumo mpencrasisier codoii Cis amkwn, Ci3 dropankun, -CH2(Cs.s
ukJoankui), -C(O)(Cis ankun), -C(O)(denun), -C(O)CHa(dbenun), -C(O)OCHCH3 mmm Cs
LMK JTOAJTKHJT,

kaxkabpii Rs HesaBucumo mnpexacraensier coboit Bomopon, F, Cl, Cin ankwn, Ci
(TOPATKUIT UITH ITUKJIOTPOTIHIT,

Rsa mpencrasnsier coboit Bogopon, Ci-» anku, Ci-2 GTOpaNKiT WiTH UKIIOTPOTIIIT,

Kaxkabid Ry He3aBucuMO nipencrasisier coboii Bomopon win -CHs;

Kaxnplid Ry He3aBrcuMo nipencrasisier codoit Bonopon min Ci amku,

m cocragnsier 0, 1 unu 2;

n cocrasnset 0, 1 vnm 2;

p cocraBusaer 0, 1,2, 3 unu 4; u
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q cocrasusieT 1 unum 2.

CornacHo OJHOMY BapHaHTy OCYIIECTBJICHHUs MpemioxkeHo coenuHeHue (opmyiner (1)
WK €T0 CTEPEOU30MEPDI, TAYyTOMEPHI, COJBBATHI I COJIH.

CornacHO OJHOMY BapHaHTy OCYLIECTBIEHHs NPEASIOKeHO coenuHeHue ¢dopmydsl (I1)
WIIH €T0 CTEPEOU30MEPDI, TAYyTOMEPHI, COBBATHI I COJIH.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHeHue (opmyiner (1)
WIA €r0 CTePEOH30MEPHI, TayTOMEpPHhI, COJBBATHI WU COJIM, B KOTOPBIX X MPEACTABISIET COOOM

N, u Y npencrasuser coboii CRs. CoenuHeHus: COracHO 3TOMy BapHAHTY OCYIIECTBIIEHHS

UMEIOT CTPYKTY Py popmysl (Ia):

Ra
Q4 | Ns
Q7 7N
Rs R (Ta).

CornacHO OJHOMY BapHaHTy OCYLIECTBJICHHs NpemiokeHo coennHeHune (opmyosr (1)
WIN €r0 CTePEOM30MEPBI, TAyTOMEPBI, COJIbBATHI MM COJIH, B KOTOPBIX X MPENCTaBIsIeT cOOOM

CRs, u Y mpencrasiser coboit N. CoennHeHMs COMJIAaCHO 3TOMY BapUaHTY OCYLIECTBIICHHS

UMEIOT CTPYKTYpY opmyst (Ib):

Rs R,
Q N
Bk
Qs N f\!
R4 (Ib).

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHUs MpenioxkeHo coenuHenue (opmyinsr (1)
WIA €r0 CTEPEOU30OMEPDI, TayTOMEPBI, COJBBATHI WU COJIM, B KOTOPBIX X MPEACTABISET COOOM
N; Y mpencrasisier coboit CRs; Qi mpencrasisier coboit A; u Q» mpencrasisier codoii Rs.

CoenuHeHuUs COTJIACHO 3TOMY BapHAHTy OCYLIECTBICHUS UMEIOT CTPYKTYpy dopmydsl (la-1):

Ra
A N\
Ph
Rs N
Ry Ri (Ta-1).

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHeHue (opmyiner (1)
WIH €r0 CTEPEOU30MEPHI, TayTOMEPHI, COJIBBATHI WU COJIM, B KOTOPBIX X MPEACTaBISET COOOM
N; Y mpencrasisier coboit CRs; Qi mpencrasnsier coboit Rs; u Q» mpencrasisier coboit A.

CoenuHeHuUs COTJIACHO 3TOMY BapHAaHTy OCYLIECTBICHUS UMEIOT CTPYKTYpY dopmydsl (Ia-2):
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Ra
Rs- N
T
KN
Rs R (Ia-2).

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs NpenioxkeHo coenuHeHue (opmyiner (1)
WIN €r0 CTEPEOM30MEPBI, TAyTOMEPHI, CONbBATHI MM COJH, B KOTOPbIX X MPENCTaBiIsAeT COOOMH
CRs; Y mpencrasmsier coboii N; Qi mpexncrasnsier codoit A; u Q» mpencrasisier codoit Rs.

CoennHeHHsI COTJIACHO 3TOMY BapUAHTY OCYLIECTBJICHUS UMEIOT CTPYKTYpy popmyisl (Ib-1):

Rs Ra
A
B
Rs N© N
R1 (Ib-1).

CornacHO OJHOMY BapHaHTy OCYLIECTBJICHHs NpemiokeHo coennHeHune (opmyos (1)
WIN €r0 CTePEOM30MEpPBI, TAayTOMEPHI, COJIbBATHI MM COJIH, B KOTOPBIX X MPENCTaBIsIeT cOOOH
CRs; Y mpencrasnsier coboii N; Qi mpencrasnsier coboii Rs; u Q» mpencrasisier coboit A.

CoenuHeHuUs: COTJIACHO 5TOMY BapHUAHTY OCYLIECTBICHUS UMEIOT CTPYKTYpy dopmyJsl (Ib-2):

Rs Ra
Rs o
| N
AN N
Ry (Ib-2).

CornacHo OmHOMY BapHaHTy OCYINECTBIIEHHs MpemioxkeHo coenuHeHue (opmyinbr (I1)
WIN €r0 CTePEON30MEPBI, TAyTOMEPHI, COJBBATHI MIIN COJIH, B KOTOPBIX Q1 mpexacTasisieT coOoi

A, u Qy mpencrasisier cobori Rs. CoenuHeHUs COMIACHO 3TOMY BapHAHTY OCYIIECTBJICHUS

UMEIOT CTPYKTYpY opmysl (11a):

Fff’a' Ra
AN

|
e PN

Rs (ITa).

CornacHo OmHOMY BapHaHTy OCYINECTBIIEHHs MpemioxkeHo coenuHeHue (opmyinnr (1)
WIN €ro CTePEOHU30MEpPBI, TAYTOMEPBL, COJIbBATHI MWJIM COJIM, B KOTOPBIX Q1 mpezncraBisier coOoi
Rs, u Q: mpencraensier coboit A. CoeaWHEHUs COTJIACHO 3TOMY BAapUAHTY OCYIIECTBIICHUS
UMEIOT CTPYKTYpY popmysl (1Ib):
Rsa
| Ra

Rs (IIb).
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CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS NpenioxkeHo coenuHeHue (opmyiner (1)
win dopmybl (II), uau ero cTepeor3oMephl, TAyTOMEPHI, COJNBBATHI WJIH COJIU, B KOTOpbIX G
npeacTaBsier coO00H (heHUI, 3aMeIeHHbIH 1-3 3aMeCcTUTEeNISIMH, HE3aBUCUMO BhIOpaHHBIMU 13 F,
Cl, Br, -CN, Ci2 ankokch, Ci2 ¢ropankokcy, Cs.4 muknoankun -C(O)NRyRy, -S(0)CH;s, -
S(O)2(pennn), -S(O)2(muknonpormi), -S(O)NRxRx u -S(O)NH)NRxRx. Cormacao sTomy
BapHUAHTY OCYIIECTBJICHHS MPEAJIOKEHbI COeTMHEHUsI, B KOTOPBIX G mpeacrasiisieT co0oit penm,
3aMelneHHblit | wim 2 3amecTuTesisiMu, He3aBucuMo BbIOpanHbiMH u3 F, -CN, -OCHj3,
S(0).CHj3, -S(O)2(uuxnonponin) umm -S(0O)2N(CHs),. Kpome Toro, coryiacHO 3TOMy BapHUaHTY
OCYINECTBJICHHS] TPEIJIONKEHbl COeOUHEHUs, B KOTOopeix G  mpexacraeisieTr  COOO:

OCH,

E_Q OCH; CN
S(0)CH_ égc“s ggc’c”‘i @S(O’z‘:“",

N(CHy)
Osgt,

0 " o
: < > g_q é@s(o)ﬁHs g@
> W

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHenue (opmyinnr (1)

win popmynsl (II), wu ero crepeon3oMepsl, TayTOMEpPBI, COJMbBATHI WM COJH, B KoTopoM G
npeacTaBsieT co0oi (heHus, 3aMeleHHblid | uin 2 3aMeCTUTENISIMH, HE3aBUCUMO BhIOPAaHHBIMU
u3 F, -OCHj3, -S(0).CHs, -S(O):N(CHs), u -S(O)(NH)N(CHs3),. CoriacHo 3TOMy BapHaHTY
OCYLIECTBIICHHsS TPEJIOKEHbl COEOUHEHMs, B KOTOpbIXx (G mpexacraBisier coboit ¢eHu,
3aMelieHHbl 1 nim 2 3amectutensiMu, HesaBucuMo BeiOpaHHbIMU U3 F, -OCH3 u -S(0)CHs.

Kpome Toro, cornacHo 3ToMy BapuUaHTy OCYIIECTBIICHHS MPEIJIOKEHbI COCIUHEHUS], B KOTOPBIX

OCH, E—Q
OCH OCH
G . < } o 3 < § N S(0)CHs

npencTaBisier  coOOoM: WA

| §—<j/%3(0)2c:|-|3

CornacHo OZHOMY BapHaHTy OCYILIECTBICHHUS MpenioxkeHo coenuHeHue (opmyiner (1)

win popmyinsl (II), wmm ero crepeon3oMepsl, TayTOMEpPBI, COJMBBATHI WM COJH, B KoTopoM G

(Rz)s (Rop
. W N\ h’l(
NpencTaBisieT coboi * WU . CornacHo 5TOMy BapUaHTy OCYILIECTBIEHHUs

NPeJIOKEeHbl COSTUHEHNSI, B KOTOPBIX KakIblii Ry HezaBucumo nipencrasisier coboii F, Cl, Br, -
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CN, -OH, -CHs, -CH>CHs, -CFs, -CH20H, -C(CH3),0H, -CH>NH,, -OCHj;, -OCH2CH;3, -
OCH(CH3),, -OCH2CH>OCHs, -OCH;CH:N(CHs),, -OCHF2, -C(O)OCHs;, -C(O)NH:, -
C(O)NH(CH:CH3), -C(O)(tmazomun), -NH», -NH(CHs), -NH(CH:CHj3), -N(CHs), -
NHC(O)CH3, -NHC(O)C(CH3)3, -NH(CH2-uuk1onponi), TAKJIOMPOTHII, METHIITHITCPUIHMHII,
METUJITIHIIEPA3HHNT, AMUHOOKCATMA30JIMII, IMUA30JIMIT MK Tpuasonwi. Kpome toro, cormacHo
STOMY BapHAHTY OCYLIECTBIICHHS MPEATIOKEHbI COSTUHEHUs], B KOTOPBIX KaXKabli Ry He3aBUCHMO
npencrasisier codoii F, Cl, -CN, -CHj3, -OCH3, -NH; wim uuknonpont. Kpome toro, coriacHo
STOMYy BapUaHTy OCYINECTBJICHHUS MPENJIOKEHbI COSIUHEHUs], B KOTOPBIX P COCTaBJISET 2; OAHH
R» mpencrasnsier coboit -CH3; u npyro#i Ry mpencrasnsier coboii F, Cl, -CN, -CH3, -OCH3, -
NH; niu uukaonponuI.

CornacHo OJHOMY BapUaHTy OCYLIECTBJIECHUs NpenoxkeHo coenuHeHue ¢opmyisl (1)
wi popmyasl (II), mnu ero crepeonzomepsl, TayTOMEPBL, COJBBATBI MU CONHU, B KoTopoM G

npencTaBisier coO0i 9-4IeHHOE TeTePOLMKINIECKOe KOJIbIIO, BEIOPAaHHOE U3:



(R2)yp

(R2p

P

N~
R2)p
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CornacHo 3TOMy BapUaHTy OCYLIECTBJICHHS MPEIIOKEHbI COEANMHEHUs, B KOTOpPhIX G

7 “NH

(RQ)D (Rz)p %(NH — Y
O O Bl A

N, N N
TpenCcTaBusier  coboil: N =N M Ralp

!\QH
W

R

CornacHo OJHOMY BapHMaHTy OCYLIECTBJIECHUs NpenoxkeHo coenuHeHue (opmyinel (1)
wnu popmyinsl (II), wnm ero crepeonsoMepsl, TayTOMEpPBI, COJIbBATHI UM CONH, B koTopoM G

npeacrassier  coboit  10-uneHHOE — reTepOLMKIMYEeCKOe  KOJNbLO,  BBIOPAHHOE — W3:

/N 3 (Ro)
mRz)p Roy N (3

| 7 N

N ié (Rap _N

N
: goslis
N | (Rp)y N

\=""(Ry), (Rz)p N/}L * =T Rep

(Ralp
—|:\N
\
= 0
T W
% N
Rgp M 0 5

u
CormacHo 3TOMy BapUaHTy OCYIIECTBJICHHUS MPEIIOKEHbI COSAMHEHUsS, B KOTOPhIX G

npeACTaBJIsieT COOOIt:

/N 3 Rap
(R Rl N &
0 Y0 a
SN N7 (Ra)p S
N

7N

Y
=R WK (RZ)D.
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CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS NpenioxkeHo coenuHeHue (opmyiner (1)
win popmyinsl (II), wmm ero crepeon3oMepsl, TayTOMEpPBI, COJMBBATHI WM COJH, B KoTopoM G
NpeaCTaBIsieT COOOM:

(1) dpenun, 3amemmeHnsii 1 win 2 3aMecTUTeNsIMU, He3aBUCUMO BbiOparHbIMH 13 F, -CN, -

OCH3, -S(0)>CH3, -S(O)2(muxnomnporn) uin -S(0):N(CHs);

(Reko (Ralp
N N\
Q) ° Nt N .
Raw  Roo Ras R
\ /° mo
N, N-N_
(iii) R Rea oy Rea ; mmm
R 7 "NH “” "NH
(Reo (Raks y — —
N §_<j:)\ (Rp) AR P Ny
(iv) N =N \_4 R Rap

CornacHo 3TOMy BapHaHTy OCYLIECTBJIECHUS MPEIJIOKEHbl COEIUHEHMs, B KOTOPBIX
kaxapii R2 HezaBucumo mpeacrasisier cobdoii Cl, -CHs, -CH»CH3, -CH,OH, -CH,CH>OH, -
CH>CN, -OCH3, -CH,OCH3 unmu -CH>CH2S(0)2CH3.

CornacHO OHOMY BapHaHTy OCYIIECTBJICHHUS TPEMJIOKeHO coenuHeHue ¢opmybl (1)
win popmynsl (II), wu ero crepeon3oMepsl, TayTOMEpPBI, COJMbBATHI WM COJH, B KoTopoM G
NpeACTaBIsieT COOOM:

(1) ¢enun, 3amerneHHbld 1 WM 2 3aMeCTHTESIMH, HE3aBUCUMO BbIOpaHHbIMU U3 F, -

OCH3, -S(0),CHs, -S(0)2N(CH3), u -S(O)(NH)N(CH3)2;
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CornmacHo 3TOMy BapHaHTy OCYLIECTBJICHHUS MPEIVIOKEHbl COCTUHEHMS, B KOTOPBIX
kaxnabiii Ry HesaBucumo mpencrasisier coboii Cl, -CHs, -CH,CH3, -CH>OH, -CH,CH>OH, -
CH:CN, -OCH3;, -CH20OCH3 i -CH2CH»S(0)2CHs.
CornacHo OJHOMY BapHaHTy OCYLIECTBJICHUs NpenioxkeHo coenuHeHue (opmyiner (1)
win popmyasl (I1), uam ero crepeon3oMepsl, TayTOMEPHI, CONbBATHI WM COJIH, B KOTOPOM P

coctaiasier 0, 1, 2 wumm 3. CorjacHoO 3TOMy BapHaHTy OCYINECTBIEHHS] NPEAJIOKEHbI

>
COEIMHEHMs], B KOTOPBIX p cocTasiysAeT | wm 2.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs NpenoxkeHo coemuHeHue (opmyiner (1)
win popmynsl (II), mnmu ero crepeonsoMepsl, TayTOMEPBI, COMBBATBHI MM COJIU, B KOTOPOM A
npeacrasiasier  coboil  numepuauHWI,  GEeHW),  NUPUAMHWT,  NUPUMHUAUHWI,  O-
a3a0nnukiao[3.2. 1 Jokraaun  win  a3abunmkiio[3.2.1JokTaHmWI, NpUYeM KaXIbli  SBJSIETCS
3aMelleHHbIM U coaepkuT -L-R4 u ot 0 1o 1 Ryep. CornacHo 3ToMy BapuaHTy OCYLIECTBJIEHUS
NpeJIOKEHbl COCAMHEHHs, B KOTOPBIX A TPENCTaBisieT CoOOW munepuauHwWi, (GeHwn uam
NUPUAUHUIL, IPUYEM KaXKbIH SIBJISIETCS 3aMELeHHbIM U coaepkuT -L-R4 11 0T 0 1o 1 Rap. Kpome
TOrO, COIJIACHO 3TOMY BAapUAHTY OCYLUECTBJICHMs MPEIJIONKEHbl COCJUHEHHs, B KOTOPBIX A
NpencTaBisier coOOON NMUNEePHAVUHWUI WU (EHWI, NMPUYeM KaXKAbIH SIBISETCS 3aMEINEHHbIM U
comepxuT -L-R4 um ot 0 1o 1 Rs. Kpome TOro, cormacHO 3TOMy BapHUaHTy OCYILECTBICHHUS
HpeJIOKeHbl COSAMHEHHs, B KOTOPBIX A mpenacTaBisier coOol (peHmT Wi THPUANHIIL, TTPHYeM
KKIbIN SBJISETCA 3aMeIleHHbIM U coaep>kuT -L-R4 1 0T 0 10 1 Rap.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHenue (opmyibr (1)
win popmynsl (II), wm ero crepeon3oMepsl, TayTOMEPBI, COJMbBATHI MM COJIM, B KOTOPOM A
npeacTasisier co00i MUNepuaUHII, (GEHIT, TUPUAUHWIT I THPUMHUIUHIUL, TPUYEM KasKIbIid
SIBJISIETCS 3aMEIIeHHBIM U cofep kuT -L-R4 1 0T 0 10 1 Rap; 1 L mpencrasnsier coboit CBsI3b HIH -
C(O)-. CornacHo 3TOMy BapHWaHTy OCYINECTBJIEHUS MPEIJIOKEHbI COSAMHEHUS, B KOTOPBIX A
npeAcTaBisier coOOH (GpeHWT WM TUPUAMHWI, TPUYeM KaKIbld SIBISIETCS 3aMELICHHBIM U
copepkuT -L-R4 1 o1 0 10 1 Rap; 1 L mpencrasisier coOoit CBA3b.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpemioxkeHo coenuHeHue (opmyier (1)
wiu popmynbl (1), wim ero crepeousoMepsl, TAyTOMEPHI, COJMBBATHI WU COJIH, B KOTOPOM L
npenctasisier cobori ¢Bsizb, -CRxRx- wmmu -C(O)(CRxRy)o-1-. CormacHo 3ToMy BapHaHTy
OCYILIECTBJICHHS MPEIIOKEHBI COETMHEHMs], B KOTOPBIX L mpencrasnsieT coboi ces3b, -CHa- mmm
-C(O)(CH2)o-1-. Kpome ToOro, corjacHo 3TOMy BapHaHTy OCYIIECTBIICHUS TMPEIIOKEHbI
coennHeHus1, B kotopeix L mpencrasnsier coboit -CRxRx- nmm -C(O)(CRxRx)o-1-. Kpome Toro,
COrJJaCHO 3TOMY BAapUAHTY OCYLIECTBJIEHUs IPENJIOKEHbl COEIMHEHUs, B KOTOpbIX L

npencrassier codoii -C(O)CHz-.
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CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS NpenioxkeHo coenuHeHue (opmyiner (1)
wi ¢opmynsl (1), wim ero crepeonsoMepsl, TAyTOMEPHI, COJbBATHI MU COJH, B KOTOPOM L
npencTasisier coooit ¢esi3b, -CHaz- wm -C(O)-.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHUs NpenioxkeHo coenuHeHue (opmyiner (1)
wi ¢opmynsl (1), mwim ero crepeonsoMepsl, TAyTOMEPHI, COJBBATHI MU COJH, B KOTOPOM L
npencrasisier codoit  cBsizb, -CHz- wmmm  -C(O)(CHz)o2-. CornacHo 3TOMy BapHaHTy
OCYILECTBJIEHUSI MPEIJIOKEHbI COeAMHEHNUs, B KOTOpbIXx L mpencrasisier coboii -CHz-. Kpome
TOTO, COTJIACHO 3TOMY BapHaHTY OCYLIECTBJIEHUs IPENJIOKEHbl COEIMHEHHs, B KOTOpPbIX L
npexncrasisier coboit -C(O)(CHz)o-2-.

CornacHo OJHOMY BapUaHTy OCYLIECTBJICHUs NpenoxkeHo coemuHeHue Gopmyinsl (1)
wm Gopmysl (II), wiu ero crepeon3omepsl, TayTOMEPBI, COJMBBATHI WU COJH, B KOTOpOM L
IpeACTaBisieT COOOM CBSA3D.

CornacHO OJHOMY BapHaHTy OCYLIECTBJICHHs NpemiokeHo coenauHeHune (opmyob (1)
wiu Gopmyibl (II), uam ero crepeor3oMepbl, TAayTOMEpPBI, COJMBBAThHI HJIM COJIM, B KOTOpoM L
npexcrasisier codoit -CHa-.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHenue (opmyibr (1)
wn popmyasl (II), uam ero crepeonsomepsl, TayTOMEPHI, COJMbBATHI WM COJIH, B KOTOpOM L
npencrassier codoii -C(0)-.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHenue (opmyinnr (1)
WIH €r0 CTePEOU30MEPHI, TAyTOMEPBI, COJIbBATHI MJTH COJIH, B KOTOPOM R4 mpexacrasisier co0oii -
N(CHs3),.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs MpemioxkeHo coenuHenue (opmyier (1)
WIN €T0 CTEPEOM30MEpPBI, TAyTOMEPBI, COJIBBATHI WIIM COJIH, B KOTOPOM R4 mpexncrasisier coOoii:
(1)  nunepuaMHUI, MUINepa3suHU, MUPUIUHUIL, azabuuukio[3.2.1Joktaaun Wi

nua3zaduukiIo[3.2. 1 JokTaHWI, mpUYeM Ka Kbl SIBJISIETCS 3aMelIeHHbIM U coneps:kuT ot 0 mo 1
i

(O
R4am ot 0 no 2 -CHs; niu (1)

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS MpenoxkeHo coenuHeHue (opmyiner (1)
WIN €ro CTePEON30MEPBl, TAyTOMEPHI, COJBBATHI UJIM COJIH, B KOTOpOoM R4 mpexncrasiser coboi
NUPPONUANHWI, TUNEPUAUHWI, THIEPA3HHWI, NUPUAUHWI, asacnupo[3.3]renranmn, wim
a3a0uuKI0[3.2. 1 JoKkTaHUI, MPUYeM KaKIbIi SBJISIETCS 3aMEIeHHbIM 1 coaepkut oT 0 10 2 Rya.

CornacHo OZHOMY BapHaHTy OCYLIECTBJICHHUS MpenioxkeHo coenuHeHue (opmyiner (1)
WIN €r0 CTePEeOn30MEePhl, TAyTOMEPHI, COJBBATHI UJIM COJIM, B KOTOpoM R4 mpexncrasiser coboi
NUPPONUANHAN, THUIEPUANHII, MUNEPA3UHII, WIA THPUAWHWI, MPHYEM KaXKIbIH SBISETCS

3aMelleHHbIM U cofepkuT oT O no 2 Rsa. CormacHo 3TOMy BapuaHTy OCYLIECTBIIEHUS
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NPpEATONKECHBI COCAUHECHUA, B KOTOPbIX R4 MpEACTaBIIACT coboi MUINCPUAWHUTI, MUTNIECPA3ZHUHUIIL,
win nupuauHmI. Kpome TOro, COrjacHO S5TOMY BapHaHTY OCYIIECTBJICHUS TMPENSIOKEHBI
COeIMHEHUs], B KOTOPBIX R4 mpexacTasisier coOol nmunepuanHmI win nunepasunamil. Kpome Toro,
COTJIACHO JTOMY BApUAHTy OCYINECTBJICHUS IMPEIUIOKEHBl COENUHEHHs, B KOTOPbIX Ry
npeacTaBisieT cobol munepasuHu, 3aMerneHHbli 0 win 1 Raa.
CornacHO OHOMY BapHMaHTy OCYIIECTBJICHHUS NPEMNIOKeHO coenuHeHue ¢opmydsl (1)

WIN €r0 CTePeON30Mephl, TAyTOMEPBI, COJNBBATBI UM COJNH, B KOTOpoM R4 mpencrasiser coboii

( R4c}m
/T

N N
g'ﬁ_/ . CornmacHO 3TOMYy BapuaHTy OCYINECTBIEHHUS MPENJIOKEHbl COEIUHEHUs, B
KOTOpPbIX N cocrasysger 1 wimm 2. Kpome TOro, COrjiiacHo 3TOMy BapHaHTy OCYILNECTBICHUS
NpeJIOKEeHbl COEANHEHMs], B KOTOPBIX n cocTasisier 1. Kpome Toro, cornacHo 3ToMy BapHaHTY
OCYILECTBJICHUsI IPEAJIOKEHbI COEAMHEHHUs], B KOTOPBIX N COCTABIISIET 2.
CornacHO OJHOMY BapHaHTy OCYLIECTBJICHHs NpemiokeHo coenuHeHune (opmyosr (1)
WIN €r0 CTePeOr30Mephl, TAYyTOMEPBI, COJIbBATHI MJIM COJH, B KOTOpoM R4 mpencrasiser coboii

MAPPONIMAVHUI, TUNEPUAUHWII, NHUNCPASUHWII, WJIHW NHUPUAUHUI, TPUYICM KOKAbINA SIBJISIETCS
(Racdm

3aMELIEeHHBIM U coniepKUT OT 0 10 2 Rya; uu n .

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs TpenoxeHo coenuHenue (opmyisr (1)

WIN €r0 CTePeOr30Mephl, TAyTOMEPBI, COJNBBATBI MJIM COJH, B KOTOpoM R4 mpencrasisier coboii

[N)_/N

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS MpemioxkeHo coenuHenue (opmyiner (1)
WK €ro CTEPEOn30MEpDI, TaAYTOMEPDI, COJIbBATHI HJIH COJIH, B KOTOPOM R4y mpexcrasnsier coboii
F unu Cl. CoriacHo 3TOMy BapHaHTy OCYIIECTBJICHHs PEIJIOKEHbI COETUHEHHS], B KOTOPBIX Ryp
npencTassier codoii F.

CornacHo OJHOMY BapHaHTy OCYILIECTBICHHs MpenioxkeHo coenuHenue (opmyiner (1)
WK €ro CTEePEOU30MEPDI, TAYyTOMEPHI, COJIbBATHI WIIN COJIH, B KOTOPOM Kaskablid R4c HE3aBUCHMO
npenctassier codoit Ci.4 ankun, Ci ¢propankmn -CHa(Cs.s mukmnoankmn), -C(O)(Cy-3 amkmn), -
C(O)(dbenun), -C(O)CHz(dbenmn), -C(O)OCH2CH3, wnu Css mukioankuwi. CorjacHO 3TOMy
BAPUAHTY OCYILIECTBJIEHUSl MPEIJIOKEHbl COCAUHEHUs, B KOTOPBIX Kaxabll Rsc He3aBuCcHMO
npenctassier coboii Ci-3 amkun, Ci.2 ¢ropankmn, -CH(Cs.4 uuknoankmn), -C(O)(C1-2 ankmn), -

C(O)(dbenunn), -C(O)CHaz(dpenmn), -C(O)OCH2CHs nmu Cs.4 LIUKITOATKIIL.
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CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS NpenioxkeHo coenuHeHue (opmyiner (1)
wii popmyiet (II), umm ero crepeon3omMepbl, TayTOMEPBI, CONBBATHI UK COJIH, B KOTOpoM R1
npexnctasisier codoit Bogopon, Ci.3 ankwn, -CHF,, -CF3 unmu C3-4 nuknoankmi. CorjiacHo 3ToMy
BAPMAHTy OCYINECTBJICHHs TMPEIJIOKEHbl COSAMHEHUs, B KOTOPhIX Ri mpexncrasiser coOoii
Bopopon, -CHs, -CH;CHj3, -CHF», -CF; umn uwmknonporui. Kpome Toro, coriacHo 3Tomy
BAPHAHTy OCYINECTBJICHHS TMPEIJIOKEHbl COEAMHEHUs, B KOTOPhIX Ri mpexncrasiser coOoii
Bopopon unu -CHs.

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs NpenoxkeHo coemuHeHue (opmyiner (1)
wi ¢opmynsl (II), wnm ero crepeow3oMepnl, TAyTOMEPBI, COJbBATHI HIIA COJH, B KOTOPOM
kaxbiil Ry HezaBucumo npexacrasiisiet codoit F, Cl, -CN, -OH, Ci.; ankuin, Ci.2 propankun, Ci-
upanoa ki, Ci.3 ruapokcuankui, Ci2 amuaOoANKwI, -(CH2)020(C1-3 ankmn), Cs.¢ LIAKIOATKHI,
-NRxRx, -(CH2)02C(O)NRxRx, -CH2(Cs¢ nukmnoankun), -CHz(pernn) unu ¢enun. CornacHo
STOMY BapHaHTY OCYINECTBIICHUS MPEAJIOKEHbI COSIUHEHH S, B KOTOPbIX KaKIbli R» HE3aBUCUMO
npezacrasisier coboii Cl, -CH3, -CH,CHs, -CH,OH, -CH,CH>OH, -CH>CN, -OCHj3, -CH,OCH3
wu -CH>CH,S(0),CH3. Kpome Toro, coriacHO 3TOMy BapUaHTY OCYLIECTBICHHS MPEIJIOKEHbBI
COEIMHEHUS, B KOTOPbIX Kaxkabli Ry HesaBucumo npeacrasisier codoit Cl, -CHs, -CH2OH wmnm -
OCHs.

CornacHo OJHOMY BapUaHTy OCYLIECTBJICHHUs MpenioxkeHo coenuHenue Gopmyinr (1)
wi Gopmyiel (IT), uau ero crepeor3oMepsl, TayTOMEPBI, COJbBATHI MJIK COJIM, B KOTOPOM Ro,
npencrasisier cobor Cig ankmn, Cia ¢ropankun, Cia rugpoxcuankuwi, -(CH2)130CHs3, Css
mukiaoankmwi, -CH2C(O)NRyRy, -CHa(Cs.s mmxmoankmn), -CHz(dpenun), terparumpodypanmn
win penwt;, u kaxabiii Rop HesaBucumo npencrasisiet codoit H, F, Cl, -CN, -NRyRy, Ci.6 anku,
Ci2 dropankun, Ciz ruapokcuankui, -(CH2)o20(Ci amkun), -(CH2)o2C(O)NRxRx, -(CH)i-
s(muksonponmn), -C(O)O(Ci-» ankuin), -C(O)NRx(Ci3 amkun), -CRy=CH> uwnmu -CH=CH(C;s
nukyoankmi). Kpome TOro, corjacHo 3TOMYy BapHaHTy OCYIIECTBJICHHS TPEIJIOKEHbI
COeMHEHUs, B KOTOpPbIX Ry, mpencraBisier coboit -CHs;, u xaxaelii Ry, HeszaBuCHMO
npexacrasisier coboi H, Cl nmm -CHs.

CornacHo OJHOMY BapUaHTy OCYLIECTBICHUS MpemioxkeHo coenuHeHue (opmyisl (1)
wi popmynsl (II), uau ero crepeor3oMepbl, TayTOMEPDI, CONBBATHI HIIH COJIH, B KOTOPOM R3
npencrasisier codoit Bogopon, F, Cl, Cis ankun, -CHF», -CF3 unn Cs4 muknoankun. CoriacHo
STOMY BapUAHTY OCYIIECTBJICHUS MPENJIOKEHbI COEIMHEHUsI, B KOTOPBIX R3 mpencrasisier coboi
Bogopon, F, -CHj3, -CH>CH3, ankun, -CHF», -CF3 unu uuknonpommi. Kpome Toro, mpeniokeHsl
coenuHEeHUs1, B KOTOpbIX R3 mpencrasnsier codoit Bonopoxn wiu -CHs. Kpome Toro, npensioxeHsl

COEIMHEHUS, B KOTOPBIX R3 mpencrasisier coboii BOIOPO.
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CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUS NpenioxkeHo coenuHeHue (opmyiner (1)
WIN €r0 CTePEON30MEpPhl, TAYTOMEPHI, COJBBATHI HIIU COJIH, B KOTOPOM KaxIblli Rs He3aBUCHMO
npexncrasisier cobort Bogopoxn, F, Cl, -CH; mnmm uwmknonponmn. CoriacHO 3TOMy BapHaHTY
OCYILIECTBIICHHSI TIPEJIOKEHBI COSAMHEHNUS], B KOTOPbIX KaXIblii Rs HE3aBHCHMO NpencTaBiisieT
coboit Bonopon, -CH3 wiu nuknonpornmi. Kpome Toro, mpemioeHbl COeNHHEHUS, B KOTOPBIX
kaxaelii Rs npencrasnser coboit Bogopoxn nmm -CHs.

CornacHo omHOMY BapHUaHTy OCYINECTBJIEHHs MpenjioxkeHo coenuHeHue (opmynsr (II)
WIN €T0 CTEPEOM30MEPBI, TAyTOMEPBI, COJIBBATHI WIIU COJIH, B KOTOPOM Rs, mpencrasnser coboit
Bopopon, Ci2 ankun, -CHF;, -CFs3 wumm nuknonporua. CorynacHO 3TOMy  BapHaHTy
OCYUIECTBJIEHUS] TIPEAJIONKEHBl COeNUHEHMs, B KoTopbix Bomopoxn, -CHs, -CHF;, -CF3 wumm
LIKJIOTPOTINJL.

CornacHo OJHOMY BapHaHTy OCYLIECTBJIECHUs NpenoxkeHo coenuHeHue (opmyinel (1)
WIN €ro CTePEOU30MEpPBI, TAyTOMEPDI, COJIbBATHI WII COJIH, B KOTOpoM: R mpeacrasnser coboii
Bonopon wiu -CHs; kaxnasiii Rs npeacrasisier coboii Bogopox;, G mpeacrasisier coboit henun,
3aMelleHHbll | w2 3amecTuteNsiMu, He3aBuCUMO BbiOpanHbiMH u3 F, -CN, -OCH;,
S(0):CHs, -S(O)z(umknonpornmn) win -S(O):N(CH3)2; A mpencrasnser coOOH MUNEPUIUHUI,
deHnn WM NUPUAVHWIL, TPHYeM KaXIblii SIBISETCS 3aMELIeHHbIM M comepkuT -L-Rg; L
npexacrasisier cobor c¢Bszb, -CH-, mmu -C(O)-; R; mpencrasnser coboi Bomopon;, Rs
npeacTassier coOoi: (1) MUIMEePUIUHWI, MUIEPA3UHII, TUPUANHII, a3a0uuKI0[3.2.1]okTaHm,
Wi 1ua3aduuukiio[3.2.1]okTaHmI, MpUYeM KasKIblid SIBJISIETCS 3aMEIEHHBIM U conepkuT oT 0

[\

N N

10 1 R4z m ot 0 go 2 -CHs; umm (i) 'Q_/ ; R4a mpencraBnsier coboit -OH, -CHj3, -
CH,CH3, -CH(CHs),, -CH,CH(CHs),, -CH»C(CH3);OH, -CH,CH»C(CH3),OH, -
CHa(1ukIonponmi) Wik MUKJIONPOIWT, U Kaxkabiid Rs npeacrasnser codoit Bogopon i -CH3.

CornacHo OJHOMY BapUaHTy OCYLIECTBJICHHUS TpemioxkeHo coenuHeHue (opmyiel (1)
WM €r0 CTePEOU30OMEPBI, TAYTOMEPHI, COJIbBATHI UJIM COJIU, B KOTOpOM: Ri mpexacrasnser coboi
Bonopoxn wiu -CHs; kakmeiii Rs mpencrasnsier coboit Bogopon; G npeacrapisier codoit GpeHm,
3aMerneHHbI 1 uan 2 3amectuTessiMe, He3aBUCUMO BbiOpanHbiME U3 F, -OCH3, wn -S(O)CHs;
A mnpexacrapnsier coboi (GeHWT WM MUPUIUHI, TPUYEM KaKIbIA SIBJSIETCS] 3aMEIISHHBIM U
conepxkut -L-R4; L mpencraBnsier coboit cesizb unu -C(O)-; R3 mpencrasisier coboli BOTOPO;
R4 mpencrapnsier coboii munepasunam 3amerneHabiii 0 win 1 Ry4a; R4 mpencrasnsier coboii -
CH(CHs3),, -CH,CH(CHj3),, -CH>C(CH;3),0H, -CH>CH>C(CH3),OH, wnu -CH>(umkionpomn),
u kaxnei Rs mnpencraesnser coboii Bomopon wim -CHs. CorjacHoO 3TOMy BapHaHTy

OCYIIECTBJICHHUS] TPEIJIOKEHbl COEAMHEHUs, B KOTOpPhIX X mpencrtasinser codo N, m Y
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npencrasisier coboit CH. Kpome Toro, corfiacHoO 3ToMy BapUaHTY OCYINECTBJICHUS MPEAIOKEHbBI
COeIUHEeHMs], B KOTOpbIX X mpexnctasisiet codoit CH, u Y mpencrasisier coboit N.

CornacHo OmHOMY BapHaHTy OCYINECTBIIEHHs MpemiokeHo coenuHeHue (opmynsr (I1)
WIN €r0 CTEPEOM30MEPHI, TAYTOMEPHI, COJBBATHI MJIM COJH, B KOTOPOM X MpenCTaBisAeT cOOOH
N(CHs); Y nmpencrasisier coboit CH; Q1 nmpencrasinsier coboit Bogopoxn; Q» mpencrasisier codoi
A; A mpencraenser coboit penmn, L mpencrasisier coboli cBs3b; Ri mpexncrasmser coboit
Bonopox;, Rs mpexncraensier coboit Bomopox, R4 mpexncraBisier coOoit munepasuHmi, U Riya
npencrasisier codoit -CH(CH3), wu -CHCH(CHs)».

CornacHo OJHOMY BapHMaHTy OCYLIECTBJICHUs NpenioxkeHo coenuHeHue (opmyiner (1)
WIN €ro CTEePEeOM30MEpPbI, TAyTOMEpPBI, COJbBATHI WJIM COJNH, NPHUEM YKa3aHHOE COEeJUHEHNE
npexacrasisier coboit: 2-(3,4-numerokcudenun)-6-(4-(4-uzonponunnunepasus- 1-mn)pernn)-1-
metui- 1 H-nuppono[3,2-b]nupunus (1), 6-(4-(4-uzonponunnunepasus- 1 -mn)penun)- 1 -merun-2-
(4-(meruncynbdonun)penmn)- 1 H-nuppono[3,2-b mupunun (2); 1-(4-(4-(2-(3,4-
aumetokcudenmn)-1-meruin-1H-nuppoio[3,2-b mupuans-6-nn)dern) nunepasus- 1 -un)-2-
merwnnponad-2-on (4); (4-(2-(3,4-npumerokcudenmn)-1-mernn- 1 H-nuppoio[3,2-bmupuans-6-
wn)penun )(4-uzonponunnunepasus-1-mwnmeranon  (5);  6-(4-(4-uzoOyTunnunepasus- 1 -mm)
benwn)- 1-metmn-2-(4-(metuncyabdonmn)penun)- 1 H-nuppono[3,2-bjmupunun - (6);  6-(4-(4-
(uMKSIONIpONUIMETHIN )THIIepa3uH- | -un)permn)-2-(3,4-numerokcudennn)- 1 -merun- 1 H-
nupposo[3,2-blmupunun  (8);  2-(3,4-numerokcudennn)-6-(6-(4-uzonponunnunepasut- 1 -mm)
nupuaAnH-3-1mn)- 1 -metun-1H-muppono[3,2-bmupunun  (9); 2-(3-¢prop-4-merokcudenrn)-6-(4-
(4-mzonponmnnunepasus- 1 -uin)penmn)-1-merun- | H-nuppono[3,2-bmupugua - (10);  6-(4-(4-
u3onponuiInunepasut- 1 -uwn)pennn)-2-(4-(meruncyapdonnn)penmn)- 1 H-muppono[ 3,2-
blmupumun  (11); 4-(4-(4-(2-(3,4-numeroxcudenn)- 1 -metmn-1H-muppoino[3,2-b Jmupunus-6-
win)peHnn) nunepasus-1-mwn)-2-merundyran-2-on (12); 2-(3,4-numeroxkcudenmn)- 1 -mermn-6-(4-
(munepasun- 1-mn)pernn)- | H-nuppono[3,2-b] mupunun (13); 6-(4-(4-uzo0ytunnunepasus- 1 -mm)
dennn)-2-(4-(meruncynsponnn)dennn)- | H-muppono[3,2-b [nupuaun (14); 6-(4-(4-
300y THinunepasus- 1 -mn)dermn)- 1 -merun-2-(4-(meruncy asdonmn)enmn)- 1 H-mupporno[3,2-b]
mupuaud - (15);  2-metun-1-(4-(4-(1-metun-2-(4-(metuncy nbdonnn)penmn)- 1 H-muppono[3,2-
b]mupunun-6-un)penmn)nunepasus- 1 -wn)nponan-2-on  (15); -mermn-4-(4-(4-(1-merun-2-(4-
(metuncynspornn)pennn)- 1 H-nuppono[ 3,2-b nupunnn-6-nn)dern)nunepasus- 1 -un)oyTan-2-
on (16); 3071 6-(4-(4-n3onponunnunepasus- 1 -wn)penmn)- 1 -mermn-2-(3-
(metuncynbpornn)pennn)- 1 H-nuppono[ 3,2-bmupunus (18).

CornacHo OJHOMY BapHaHTy OCYIIECTBICHHUs TpemioxkeHo coenuHeHue (opmyiner (1)

UK €ro CTepeoru30OMEPDI, TAYTOMEPDI, COJIbBATBI WJIK COJIM, MPUYEM YKA3dHHOE COCAUHCHUEC
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npexacrasisier cobor 2-(3,4-numerokcudenmn)-6-(4-(4-uzonpomunnunepasud- 1 -mm)pernn)- 1 -
metmi- | H-mupposno[2,3-b]mupunus (7).

CornacHo OJHOMY BapHaHTy OCYLIECTBJICHHUs NpenioxkeHo coenuHeHue (opmyinsr (1)
WIH €r0 CTEePEOM30MEpPBI, TAyTOMEpPBI, COJbBATHI WJIHM COJH, NMPHUYEM YKa3aHHOE COEJUHEHHE
NpeACTaBJIsIeT co0oIi: 6-(4-(4-n3onponunnunepasus- 1 -un)penun)-4-merun-2-(4-
(meruncynbpornn)pennn)-4H-nuppono[3,2-b]nupunun (3); umu 6-(4-(4-uz00yTUnnunepasuH-
1-un)pennn)-4-mernn-2-(4-(metuncyasonmn)penmn)-4H-nuppono[3,2-b|nupuans (17).

CornacHo OTHOMY BapHaHTY OCYILIECTBIIEHHS MPEANIOKeHbl coenuHerus popmysl (1), y
kotopbix 3HaueHus: TLRO ICso cocraBisitoT He Oonee uem 0,6 MKM.

CornacHo OTHOMY BapHMaHTY OCYILIECTBJIEHHs IPEANIOKeHbI coenuHeHus popmysl (1), y
kotopbix 3HaueHus: TLRO ICso cocraBisitoT He Oonee uem 0,1 MkM.

CornacHo OTHOMY BapHMaHTY OCYILIECTBJIEHHS MPEANIOKeHbl coenuHeHus popmysl (1), y
koropsix 3HaueHust TLRO ICso cocraBisitor He 6onee yem 0,05 MkM.

CornacHO OTHOMY BapHaHTy OCYINECTBIICHHUS MPEANIOXKEHbI coenuHeHus: popmysl (I), y
kotopsix 3HaueHnst TLRO ICso cocraBisitor He 6onee yem 0,025 MxM.

CornacHo OTHOMY BapHaHTy OCYILIECTBIICHHs MPEANIOKeHbI coenunerus popmybl (1), y
kotoprix 3HaueHnss TLRO ICso cocraBisitor He 6onee yem 0,015 MxM.

CornacHO OTHOMY BapHaHTy OCYINECTBIICHUS MPEAJIOXKEHbI coenuHeHus popmysl (I), y
kotopbix 3HaueHus TLRO ICso cocraisitor He Oonee yem 0,01 MxM.

CornmacHo cienyrolieMy BapHaHTY OCYLIECTBJICHHMsS HACTOSIIErO0  W300pEeTeHus
NPEJIO’KeHa KOMIIO3MLIMS, CONIeprKallas Mo MEHbLIEH Mepe OJHO M3 COENUHEHHMH COTJIACHO
HACTOSIIEMY H300PETEHHIO, WM €ro CTepeou3oMep, TayToMmep, Wi (HapMaLeBTHUECKU
NPUEMIIEMYIO COJTb, MJTH COJIbBAT.

CornacHo crienyroolneMy BapHaHTy OCYLIECTBJICHHMsS HACTOSIIErO0  W300pETeHUs
npeasiokeHa (apMarieBTHUECKasi KOMIO3HMIMS, coneprkamas (apManeBTUYeCKH MpPUEMIIEMbIH
HOCHUTEJIb M IO MEHBIIEH Mepe OHO U3 COSTUHEHUN COTJIACHO HACTOALIEMY H300PETEHHIO WU
€ro CTepeonu3oMep, TayToOMep, MK (papMaeBTUIECKH IPUEMIIEMYEO COJIb, HJTH COJIbBAT.

CornacHo crienyroIieMy BapHaHTy OCYLIECTBICHHMS HACTOSIIErO  H300pETEeHUs
npemsiokeHa (apMareBTHUECKasi KOMIO3HMIMSA, coneprkamas (papManeBTUYeCKH MpPUEMIIEMbIH
HOCUTENb W TepaneBTHYeCKH 3(QeKTHBHOE KONMYECTBO IO MEHbIIEH Mepe OIHOro H3
COEMHEHUI COIIACHO HACTOSIIEMY H300PETEHHIO WM €ro CTepeou3OMep, TayTOMep, WU
bapmMareBTHIECKH IPHUEMIIEMYIO COJIb, MJIA COJIbBAT.

CornmacHo crienyroIieMy BapHaHTy OCYILIECTBICHHMsS HACTOSIIETO  H300pETEeHUs

NpEATIONKCH CIIoco0 U3rOTOBJIECHHUS COCAHNHCHUS COTJIACHO HACTOALIEMY I/1306peTeHI/IIO.
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CornmacHo crienyroIieMy BapHaHTy OCYLIECTBICHHMS HACTOSIIErO  H300pETEeHUs
NPEMJIOKEHO TPOMEXKYTOYHOE COCOMHEHWE Ui M3TOTOBJIEHUS COEIUHEHHs COTJIACHO
HACTOSIIIEMY U300PETEHHIO.

CornmacHo crienyrolieMy BapHaHTy OCYLIECTBIEHHsS HACTOSIIErO0  H300pETEHUs
npenjoxkeHa (papMarieBTHUeCKasi KOMIIO3UIIMs, KOTOpasi OMpeAesieHa BbIIE M JOMOJIHUTEIbHO
COZIEPIKUT OJTHO MJIM HECKOJIbKO JOMOJHUTEIIbHBIX TEPANEBTUYECKUX CPENCTB.

Omnpenesienus

IIpusHaku M TpeuMylIecTBa HACTOSLIETO H300peTeHus MoryT ObITh Oojee JIerko
HOHSITHBI 11 OOBIYHOTO CHELMAUCTAa B AAHHOH OOJNACTH TEXHHMKH IOCIE O3HAKOMIICHHS CO
CIeNYIOIMM MoApPOOHbIM ommcaHueM. Creayer NOHMMaTh, YTO ONpENeNeHHbIe MPH3HAKH
HACTOSIIIIEr0 M300PETeHUs, KOTOpble MO COOOPa)KEHWsIM SICHOCTH, OMMCAHBI BBIIE M HUXKE B
KOHTEKCTE OTIENIbHBIX BAPHAHTOB OCYINECTBJICHHUS, TAKK€ MOTYT ObITb OOBEAWHEHBI, YTOOBI
copMupoBaTe OnMH BapuaHT ocyiuectBieHusi. C IOpyroil CTOPOHBI, Pas3IH4YHbIE MPU3HAKH
HACTOSIIIIEr0 M300PETEeHNs], KOTOpbIE, IO MPUYNHAM KPATKOCTH, OMHMCAHbI B KOHTEKCTE OTHOTO
BApUAHTA OCYINECTBIICHMS, TAKXKE MOTYT ObITb OOBEIMHEHBI C TOJYYEHHEM COOTBETCTBYIOIINX
cyOkomOuHanuii. BapuaHTel OCyIECTBIEHUs, KOTOPBIE ONpPEAETIeHbl B HACTOSAIIEM JHOKYMEHTE
KaK MpPUMEpHbIE WM TPEIOYTUTENIbHbIE, TpEeIHa3HAYeHbl B KAueCTBE WIUIIOCTPATHBHBIX U
HEOT PAHUYUTEIbHBIX.

Ecnu wHOE yclioBHE ONpeneseHHO He YKa3aHO B HACTOSILIEM IOKyMEHTe, CJIOBa B
€MUHCTBEHHOM 4YHCJEe Takke MOTYyT O3Ha4aTh MHOKECTBEHHOe 4ucio. Hampumep,
rpamMmatudeckie (OpMbl €IMHCTBEHHOTO YHCJIa MOTYT O3HA4YaTh «OJUH» WM «OIWH WM
HECKOJIBKOY.

ITpu MCTMONB30BAHMU B HACTOSIIIEM IOKYMEHTE TEPMUH «COEAMHEHMS» O3HA4YaeT IO
MeHbLIeH Mepe onHO coenuHeHue. Hanpumep, TepmuH «coenmHeHue ¢opmyiel (I)» o3Hadaer
onHo coennHenue Gopmyel (I) mu nBa wm 6onee coenunenuii popmyJsr (1).

Ecnu He ykazaHO wHOe ycjoBHe, JOOOH reTepoaroM ¢ HEHACHIIIEHHOH BaJIEHTHOCTBIO
CYMTAETCS TPUCOSTUHSIIOIUM aTOMbl BOAOPOAA B IOCTATOYHOM KOJUYECTBE JJISI HACBIEHHSI
BAJICHTHOCTH.

Omnpenenenus, KOTOpble MpPEACTaBIEHbl B  HACTOSINEM JOKYMEHTE, HMEOT
npeo0ajaroIy0 CUJly IO OTHOLIGHHIO K OIpPENeNIeHUsIM, KOTOpble IPEICTaBJIEHbl B
J000M MaTeHTe, MATEHTHOW 3asBKe W/WIK MyOJUKALUK MaTeHTHON 3asBKH, KOTOPBIE BKJIFOUYECHBI
B HACTOSILUIT IOKYMEHT MOCPEACTBOM CChLIKH.

Huske npencrasiieHbl onpeaeseHusi pa3sHOOOpa3HbIX TEPMUHOB, KOTOPbIE UCMOJIB30BAHBI
IUIsl OTMMCAHMSI HACTOSIILEro M300peTeHusl. JTH ONpeleNieHHs PaclpOCTPAHSIOTCS HA TEPMUHBI

npu HUCHOJb30BAHHMN BO BCEM TCKCTC ONHCAHHA HACTOALICTO I/1306peTeHI/I$I (eCJ'II/I OHH HEC
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OrpaHUY€HbI UHBIMHU YCJIOBUSAMU B KOHKPETHBIX cnyqaﬂx), B TOM 4YHUCJIE UHAWBUAYAJBbHO UJIU B
cocTtase OoJiee KPYIHOM Py b
Bo BceM TekcTe OmMMCaHUsi HACTOSIIErO H300PETeHHs] COOTBETCTBYIOLIME TPYMIbI M
3aMECTUTECIIN MOTYT OBITb BbI6paHbI crnenuajJanucToM B Z[aHHOﬁ 00J1aCTH TEXHUKHU AJI MOJTYyYCHUSA

yCTONHUYUBBIX (PPAarMEHTOB U COEUHEHHH.

B coorBeTcTBMM ¢ COINall€HHWEM, MPHUHATBIM B TEXHUKE, H300pakeHne g—
UCTIONB3YEeTCS B CTPYKTYPHBIX (OpPMyJax, NPHUBEIEHHBIX B HACTOSIIEM IOKYMEHTE, s
0003HaueHMs CBsI3M, KOTOpas IpPENCTaBIseT COOOW TOUKY IPHCOENUHEHHs (pparMeHTa WiIu
3aMECTUTEJNS K LIEHTPAJIbHON UM CKEJIETHOU CTPYKTYpE.

TepMuHBI «Tajgo» U «rajoreH» Mpu UCIONb30BAHUM B HACTOSIIEM AOKYMEHTE O3HAYAKOT
F,Cl,Brul

Tepmun «umanoy» o3Havaet rpymnmy -CN.

Tepmun «amMuHO» 03Havaet rpynmy -NHo.

Tepmun «okco» o3nauaer rpynmy =0.

TepMuH «ankun» NpU UCMIONB30BAHMM B HACTOSINEM JOKYMEHTE PAacIpOCTPaHSETCs Ha
pa3BeTBJICHHbIE Y HEPA3BETBJICHHbIE HACBIIEHHBIE ANU(paTUYeCKHUe yIJIeBOIOPOAHbIE IPYIIIIbI,
comep:kainme, Hanpumep, ot 1 10 12 atomoB yriepoaa, ot 1 1o 6 atomoB yriepoaa u ot 1 1o 4
aTroMoB yriiepona. [IpumepHbIe aNKUIbHbIE TPYIIIBI MPEICTABISIOT COOO0M, HO O€3 OrpaHuvYeHHUS,
metun (Me), stun (Et), mponun (Hanpumep, H-IPOMHMI M H30MPONII), OyTwi (Hampumep, H-
OyTus, u300yTHI, BTOP-OyTHJI W TPeT-OyTWi) M MEHTWI (Hampumep, H-TIeHTWJ, W3OMEHTHI,
HEOTEHTHT), H-TEKCHJI, 2-MEeTHIIIEHTII, 2-3TUJIOYTHII, 3-MeTuneHTwn u 4-merunnent. Korga
YHCJIO TPUBENEHO KakK MOACTPOYHBIM MHIEKC rocyie cuMBoia «Cy», 3TOT MOACTPOUHBIN HHAEKC
omnpeznenser 601ee KOHKPETHO YUCJIO aTOMOB YTIJIepoa, KOTOPOE MOXKET COAEePKaTh KOHKPETHAs
rpynna. Hanpumep, «Ci.s anku» o3HavaeT pa3BETBIEHHbIE U HEPA3BETBJICHHBIE AJIKIJIbHbIE
IPYMIIbL, COAEpIKALKe OT OJHOTO JI0 IIEeCTH aTOMOB yIJIepoAa.

TepmuH «(HTOPANKIID) MPHU UCTIONB30BAHUH B HACTOSIIEM JOKYMEHTE PACTIPOCTPAHSIETCS
Ha pAa3BETBJICHHbIE M HEPA3BETBICHHbIE HACBHIIEHHbIE aU(paTHYECKUE YIIIEBOIOPOIHBIE
IPYIIBL, 3aMEIIeHHbIE OJHUM WM HECKOJIbKMMHU atomMamu (ropa. Hampumep, tepmun «Ci4
¢dropankum» pacmpoctpansiercss Ha Ci, Cz, C3 u C4 ankuibHbIE TPYMIbI, 3aMEIIEHHBIE OTHUM
WIN HECKOJIBKMMH aTtoMamu ¢Topa. J[eMOHCTpalMOHHBIE MPHUMEPhl (PTOPANKHIBHBIX TPYIII
NPeACTaBISIIOT cobol, HO O6e3 orpanndenus, -CF3 u -CH,CF;.

TepMUH «TUAPOKCHANIKUIDY PACHpPOCTPAHSETCS] HA Pa3BETBIEHHbIE U HEPa3BETBJICHHbIE

HACBhIIICHHBIC AJKWJIbHBIE T'PYIIIbI, 3aMCIICHHBIC OI[HOﬁ HUJIN HECKOJIbBKUMU THAPOKCUJIIbHBIMU
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rpynnamu. Hanpumep, «ruapokcuankmwn» o3”Hadaer -CH2OH, -CH:CH:OH u  Cig
TUAPOKCHATIKIIL.

TepMHH «aMUHOAQNKWI» PACIPOCTPAHSETCS HA PA3BETBIEHHBIE U HEPA3BETBIICHHBIC
HACBIIEHHbIE AJKWIbHbIE TPYMIbI, 3aMEIIeHHbIe ONHON WIM HECKOJIBKUMH aMHUHOTPYIIIAMH.
Hanpumep, «amunoankum» ozHauaet -CH2NH;, -CH2CH2NH; u Ci4 amMmuHOANKUII.

TepMHH «LMAHOANKIID) pPACHPOCTPAHSETCS HA pA3BETBICHHbIE U HEPA3BETBICHHBIC
HACBIIEHHBIE AJKWIbHbIE TPYIIIbI, 3aMELICHHbIE ONHOW WJIM HECKOJBbKHUMHU I[HAHOTPYIIAMH.
Hanpumep, «unanoankmm o3Hadaet -CH2CN, -CH2CH2CN u Ci.4 nMaHoa KuI.

TepMHUH «anKoKCH» MPU UCMOIB30BAHUN B HACTOALIEM JIOKYMEHTE O3HAYaeT aJIKUJIBHYIO
IPYIIy, NMPUCOEIUHEHHYI0 K OCHOBHOMY MOJIEKYJIIPHOMY (PparMeHTy uepe3 aToM KUCIOPOJa,
Hanpumep, merokcurpynmny (-OCHs). Hanmpumep, «Ci.3 ankokcu» O3Ha4aeT alKOKCUTPYIIIEL
coieprKallie OT OJJHOrO 70 TPEX aTOMOB YTJIeposa.

Tepmunbl «propankokcu» u «-O(dropankun)y o3HaYaArOT (PTOPATKUIBHYIO TPy,
KOTOpasi ompenesieHa BBILIE U MPUCOENMHEHa depe3 Kucioponubsiii moctuk (-O-). Hanmpuwmep,
«C1.4 propankokcu» pacnpocrpansiercs Ha Ci, Ca, C3 u C4 PTOPATKOKCUTPYTITIBI.

TepMHH «anKOKCHAJKWID» TPU HCIOJNb30BAHUM B HACTOSINEM AOKYMEHTE O3HAdaeT
AIKOKCUTPYIIY, MPUCOEANMHEHHYIO 4Yepe3 €€ aTOM KHCJIOpOAa K aJKWJIbHOH rpymmne, KoTtopas
NPUCOETUHEHA K OCHOBHOMY MOJIEKYJIIPHOMY (parMeHTy dYepe3 aToM yYIJepoaa, Hampumep,
merokcumetrwibHas rpymmna (-CH2OCHs3). Hanpumep, «Cz4 aJKOKCHANIKWI» — O3HAYaeT
ATKOKCHAJIKHJIbHBIE TPYTIIIbI, COAEPIKaIUe OT BYX JO YEThIPEX aTOMOB YIJIEPOAad, TAKHE KaK -
CH;0OCH3, -CH,CH,;OCH3, -CH,OCH,CH3 u -CH>,CH,OCH,CH:3.

TepMHUH «IIUKJIOANKUI» TPU UCTIOIB30BAHUN B HACTOSIIEM JTOKYMEHTE O3HA4YaeT IPyIIy,
KOTOpasi  sIBJSIETCS  INPOM3BOAHOM  OT  HEAPOMATUYECKOW  MOHOLMKIMYECKONM WU
NOJIULMKJINYECKOH YIJIEBOJOPOIHON MOJIEKYJIbI IIOCPEACTBOM YAAJIEHHsI OAHOTO aTOM BOZIOPOAA
OT  HACBIIIEHHOIO  KOJBLEBOTO  aromMa  yriepoma.  JIeMOHCTpaUHMOHHBbIE  MPUMEPHI
LUKJIOAIKWIBHBIX TPYI MPEACTABISIOT CO000H, HO 03 OrpaHuyYeHHs, UKJIOMPOIIUIL,
LUKJIONEHTU W LuKJorekcwi. Korma 4mcio mpuBeneHO Kak MOACTPOYHBIA HHIEKC IOCie
cuMmBojiia «C», 3TOT TOACTPOYHBI HHAEKC OmpenenseT Oonee KOHKPETHO YHCIO aTOMOB
yIJIepoaa, KOTOPOe MOKET COAEp KaTh KOHKPETHAsI LUKJIOaNKWIbHas rpynna. Hanpumep, «C3-6
LUKJIOAJKID O3HA4YaeT LUKJIOAJKWIbHBIE TPYIIbL, COAEpXKAIHe OT TPeX A0 LIECTH aTOMOB
yriepona.

Bripaxkenne «papMaleBTHUECKN MPUEMIIEMbIiD» HCIIONB3YETCs B HACTOSIIIEM JOKYMEHTE
i 0003HAYeHWs] TaKUX COENUHEHHH, MAaTepUasioB, KOMITO3UIMHA W/WIN JO3WPOBAHHBIX
JIEKapCTBEHHBIX (POPM, KOTOPBIE, COTJIACHO 3/IPaBOMY METULIMTHCKOMY MHEHHIO, MOIXOMAST IJIs

HCIIOJIb30BAaHMSI B KOHTAKTE C TKAHSIMHU YEJIOBEKA U JKMBOTHBIX Oe€3 qpesMepHof/'I TOKCHUYIHOCTHU,
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pa3paskeHus, AJUIEPTUIECKON PeaKK HIIH JPYTHUX MPoOJeM WA OCJIOKHEHHUH, CON3MEPUMBIX
C Pa3yMHBIM COOTHOIIEHUEM IOJIb3bI U PHUCKA.

Coenunenust Gpopmyasl (I) u Gopmyst (II) MoryT ObITh MOJNYyYEHBI B BHAE aMOPQHBIX
TBEPIBIX BEIIECTB WJIM KPHUCTAJIMUECKUX TBEPABbIX BemecTs. Jlnopuiamzauuoo MOKHO
UCTIONB30BaTh I nojydeHus coenuneHuil gopmynel (I) u ¢opmynsr (II) B Bune amop¢HbIX
TBEPJBIX BELIECTB.

Kpome Toro, cremyer moHMMaTh, YTO COJIbBATBHI (HAmpUMEp, THIAPATHI) COENUHEHHH
dopmynst (I) u popmynsr (II) Taxke BXomsT B 0oObeM Hactosmero usobperenus. TepmuH
«CONmbBaT» O3Hauaer (PU3MYECKyI accouuanuio coenuHeHus Qopmyisl (I) mmm coenuHeHMs
dopmynsl (II) ¢ omHOM WMIM HECKOJBKUMH MOJIEKYJIAMH PACTBOPUTENS, OPTraHMYECKOrO HIIN
HEOpraHM4YecKoro. Jta (Gpu3nyueckas acCOLMAIMsS BKIJIIOYAE€T BOAOPOAHBIE CBA3H. B HEKOTOpPBIX
CIy4asix COJIbBAT MOJKET OBbITh BBIAETEH, HANpUMep, KOrJa OfHAa MM HECKOJBKO MOJIEKYJI
PacTBOPUTENS BKIIIOUEHBI B KPUCTAIIMUECKYIO PEIIETKY KPUCTAJUIMYECKOTrO TBEPIOTO BELECTBA.
TepMuH «COJBBAT» PACHPOCTPAHSIETCS] KaK HAa CONMBBATHI B (pase pacTBOpa, TaK M BbIAENsiEMbIe
conbBaThl.  [IpuMmepsl  COMBBATOB  BKJIIOYAIOT — TUAPATHL,  3TAHOJATBI,  METAHOJATHI,
W30MPONAHOJATh, COJNbBATBl C ALETOHUTPHIIOM M CONbBaThl C STmianeraroM. CrocoObl
COJIbBATALINY U3BECTHBI B TAHHOH 00JIACTH TEXHHUKH.

PaznooOpasubie popMbl poNIeKapCTB XOPOLIO U3BECTHBI B TEXHUKE U OMUCAHBI B padoTe
Rautio, J. et al., Nature Review Drug Discovery, 17, 559-587 (2018).

Kpome Toro, coenunenusi ¢popmyisl (I) u dopmynast (II) mocne ux moiaydeHUs: MOTYT
ObITb BBIICJICHBI M OYHWIIEHBL, B PE3yJbTATe€ YEro MOJYYaeTCs] KOMITO3ULHS, COAEepIKaras
coequnenus: ¢opmynbl (I) u dopmynsr (II), COOTBETCTBEHHO, B MacCOBOM KOJIMYECTBE,
COCTABJISIIOLIEM HJIM TpeBbIIaroImeM 99% («IpakTUUECKH YHCTash KOMIIO3HMLUSY), KOTOPYIO
3aTe€M HCIIOJIb3YIOT WJIM TOTOBSIT, KAK ONMHCAHO B HACTOSIIEM JOKYMEHTE. Takue «IpakTUYeCKH
qHCThIeY) coenuHeHus Gpopmydbl (I) u «mpakTuuecku ynctoie» coenuHeHus popmysl (1) Takke
paccMaTpPUBAIOTCS B HACTOSIIEM JIOKYMEHTE KaK YacTh HACTOSIIErO H300pETEHHs.

TepmMuHBI «yCTOMYMBOE COECIUHEHHE» M «yCTOMYMBAs CTPYKTYpa» HCHOJB3YIOTCS IJIs
00O3HAYEHHsT COCIUHEHHUS, KOTOPOE SIBJIIETCS] TOCTATOYHO YCTOMYUBBIM, YTOOBI BBIIEPIKATH
BBIZICJIEHUE 710 MPUEMIIEMON CTEMEHH YHCTOThI U3 PEAKLIMOHHOW CMECH M U3TrOTOBJICHHE B BHJIE
3¢ ¢exkTUBHOrO TepaneBTHYeCKoro cpexactsa. Hacrosmee nzoOpereHne NpenHA3HAYEHO IS
MOJIyYEHHS YCTONUYMBBIX COCTUHEHU.

«Tepanesruuecku 3PpPEeKTUBHOE KOIUIECTBO» O3HAYAET KOJWYECTBO MHAMBHIYAJIBHOTO
COEIMHEHUs COTJIACHO HACTOSIIEMY H300PETEHHIO WM KOJWYECTBO KOMOWHAIIMH 3asBJICHHBIX
COEIMHEHUI MJIN KOJIMYECTBO COSAMHEHHUS COTJIACHO HACTOALIEMY N300pPETeHHI0 B KOMOMHALINN

C APYyIr'UMH AKTHUBHBIMH HWHIPECAUCHTAMMU, KOTOPOC SABJIAOTCA 3(1)(1)CKTI/IBHI:;IM JJIA I[efICTBHH B
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kadecTBe nHrnouropa TLRO wnn 3¢ dexkTuBHbIM 10151 TedeHns Win NpoQWIaKTHKHA HAPY LISHHH,
CBsI3aHHBIX C (PUOPO3HBIM 3a00JEBaHWEM WM HApyIIEHHEM, B TOM WYHCIE HapyLICHHEM
PETyJISILIH JKEeTYHbIX KUCJIOT, TAKIM KaK MaTOJOrH4ecKuii Guopos.

IIpn mCroNb30BaHUM B HACTOSIIEM JOKYMEHTE TEPMHHBI «JIEUCHUE» WM «H3JICUECHUE)
PacIIpOCTPaHSIOTCS Ha JieueHHe OOJE3HEHHOTO COCTOSTHUS Y MIIEKOIHUTAIOILIETO, B YACTHOCTH, Y
YeJOBEeKa, M O3HA4YarT. (a) NpenoTBpalleHHue BO3HUKHOBEHHs OOJIE3HEHHOIO COCTOSIHUS Y
MJIEKOTIUTAIOLIETO, B YAaCTHOCTH, KOIZla TaKoe MIEKOMUTAIOIEe MPEAPACIONOKEHO K
0O0JIE3HEHHOMY COCTOSIHHIO, HO ellle He ObUIO IMAarHOCTHPOBAHO ero Haimuuue, (b) TopMoxeHHne
OO0JIE3HEHHOTO COCTOSTHUSA, T. €. 3aMEeIJIEHHE €ro pa3BUTUL, /WK (¢) oOnerdeHrne OONe3HEHHOTO
COCTOSIHUS, T.€. 0OecrieueHne perpeccy OOJIE3HEHHOTO COCTOSTHMS.

IIpennonaraercs, 4YTO COEOMHEHHs COIJIACHO HACTOSAILIEMY H300PETEHHIO MOTYT
cofiep;kaTb BCE M30TOMNBl ATOMOB, BCTPEYAIOIIMXCS B COEAMHEHMSIX COINIACHO HACTOSILEMY
u300pereHHo. M30TOmbI MPpeaCcTaBisitoT COO0I aTOMbI, MMEIOLIHE OIMHAKOBBIN aTOMHBINH HOMED,
HO pasHble MaccoBble uucia. B kauectBe oOmero mpumepa u 0e3 OrpaHUYEHUS H3OTOIIBI
BOZIOpOAA TpeacTaBisitoT codoit neirepuii (D) u tpuruii (T). M3oTonsl yriepona mpeacTaBisiioT
coboii ¥C u C. MedenHble M30TONaMi COEMHEHHUs COTIACHO HACTOSIEMY M300PETEHHIO, KaK
IPABIJIO, MOTYT OBITH MOJyUYeHbl OOBIYHBIMHU CITOCOOAMH, U3BECTHBIMHU CIIELIUAIICTAM B TAaHHOH
o0acT TEXHMKH, WM CHOCOOAaMH, aHAJIOTMYHBIMH OIMCAHHBIM B HACTOSIIEM JOKYMEHTE, C
HCTIOJIb30BAaHUEM COOTBETCTBYIOIIETO peareHTa, MEYEHHOrO H30TONOM, BMECTO HEMEUYEHOTO
peareHra, HCIONB3yeMOro B Apyrux ciy4asx. Hampumep, merun (-CH3) Takke Moxer
NPEACTABIISITh COOOM AeHTepUPOBAHHBIE METHIIbHBIC TPYIIIBL, Takue Kak -CDs.

IIpumenenne

CoenuHeHHs: COTJIACHO HACTOSALIEMY HM300PETEHHIO SIBIIAIOTCS MPUTOAHBIMHU  JUIS
NPUMEHEHHUS B 1eJIsIX HHruouposanus peuenropa TLRO.

CornacHo OgHOMY BapHaHTy OCYLIECTBIICHHS MPEIJIOKEH CrIOco0 JieueHus 3a00JIeBaHus,
HAPYLIEHUs WM COCTOSIHUS, CBSI3AHHOTO C HAPYILICHHWEM PEeryJSIMHU SKETYHBIX KHCJIOT Y
MALUEHTa, HYKAAOIIErocss B TAKOM JIEYEHUH, W 3TOT CIOCOO BKJIIOYAET BBEIEHUE MALUEHTY
TepaneBTHUECKH 3()(HEKTUBHOTO KOIMYECTBA COEAMHEHHs COTJIACHO HACTOSIIEMY U300pETEHHIO
WIH €ro CTepeon30Mepa, TayToMepa WM ero (papMaueBTHUECKH TNPUEMIIEMON COJH WU
COJbBATA.

CornacHo OZHOMY BapHaHTy OCYILIECTBICHHS MPENJIOKEH CrIocod JieueHus 3a00JeBaHus,
HapyILI€HUsT WU COCTOSHMS, CBA3AHHOIO C akTUBHOCTHIO penentopa TLRY, y mnamnuenra,
HYKJAIOLIErocss B TAaKOM JICYCHWH, BKIIIOYAIOIIMN BBEICHHE TMAILMEHTY TEPareBTHUYECKU
3¢ EeKTUBHOIO KOJUYECTBA COCAMHEHHUS COMJIACHO HACTOSIIEMY M300PETEeHHI0 WM  €ro

cTepeon3oMepa, TayToMepa WM ero (papMaleBTUYeCKH PHUEeMIIEMON COJTU HJTH COJIbBATA.
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CornacHo OZHOMY BapHaHTy OCYILIECTBICHHS MPEIJIOKEH CIIoco0 JieueHus 3a00eBaHus,
HApYyIIE€HUs WJIM COCTOSIHMsI, BKJIIOYWAIOLIMI BBEJEHHE MALMEHTY, HY>KAAIOIIEMYyCsl B TaKOM
JEYeHUH, TepaneBTUUYeCKH 3(P(PEeKTHBHOrO KONMMYeCTBa IO MEHbLIEH Mepe OIHOro U3
COEIMHEHUI COINIaCHO HACTOSIIEMYy H300PETEeHUI0, OTHENbHO WM, HE0oO0s3aTeIbHO, B
KOMOMHAIIUN C APYTUM COEAMHEHHEM COTJIACHO HACTOSIIEMy H300pPETeHHI0 W/WIN C APYTUM
TeparneBTUUECKUM CPEJICTBOM 110 MEHbIIIEH MEpe OAHOIO THUMA.

CornacHo OmHOMY BapUaHTy OCYIIECTBIEHHUS TPENJIONKEH CIocod  CO3MaHus
aroHusupyrouero aecreus Ha peuentop TLRO y nannenTa, BKIHOYAOUK BBECHUE NALUEHTY
TepaneBTHUECKH 3()(HEKTUBHOrO KOJIUYECTBA COEAMHEHHs COTJIACHO HACTOSIIEMY H300peTeHUIO
WIN €ro CTepeou3oMepa, TayToMepa WM ero (apMaueBTHUECKH INPUEMIIEMON COJMM WU
COJIbBATA.

CornacHO HEKOTOpbIM BapHAHTaM OCYINECTBJEHUS 3a00JeBaHHe, HApYLICHUE HIIH
cocTosinue, cBsizaHHble ¢ auchynkuueit TLRY, npencrapnstor coboit matonoruueckuii Gudpos,
paK, BOCHAJUTENIbHbIE HAPYIIEHUs, META0OIMYECKHUE HITH XOJIECTATHUECKHE HAPY IIEHHS.

CornacHO HEKOTOpBIM BapHAHTAM OCYINECTBJEHMS 3a00JeBaHHe, HApyLICHUE I
COCTOsIHME CBSI3aHO ¢ (puOposoM, BkirOUast GUOPO3 MEUeHH, SKEITYEBBIBOAAIIMX MyTeH, MOUeK,
cepaua, KOXHu, Iaa3 1 MOAXKETy JOUYHOM JKee3bl.

CornacHo npyruM BapHaHTaM OCYLIECTBIIEHHs 3a00JieBaHIe, HAPYIIEHUE W COCTOSTHUE
CBSI3aHO C KJIETOYHO-MPONU(EpPATUBHBIMUA HAPYLICHUSMH, TakuMHU Kak pak. CoriacHo
HEKOTOPBIM BapUAHTAM OCYIIECTBJICHHUS PaK MPEACTABISIET COOOH POCT CONUIHON OMyXOJU WU
Heoruiazuto. COrjacHo IpyruM BapHaHTaM OCYLIECTBICHHS PaK MPEACTaBIsieT COO0M MeTacTasbl
onyxosu. COrjjacHO HEKOTOPBIM BapHaHTaM OCYIIECTBJICHUS PAKOM MOTYT OBbITh MOPa’KEHbI
MIeYeHb, JKENYHBbIH My3bIpb, TOHKUM KHUIIEYHHUK, TOJCTBIH KUIIEUYHUK, MOYKH, MpeAcTaTerbHas
JKele3a, MOYEBOM My3bIpb, KPOBb, KOCTH, T'OJIOBHOM MO3I, MOJIOUHBIE JKeJe3bl, LEeHTpajbHas
HEpBHAsl CHCTEMa, LIeHKe MAaTKW, OOOMOYHAsl KHINKA, 3HIOMETPUM, MHIIEBOA, TCHHTAJIUH,
MOYETIOJIOBOH TPAKT, FOJIOBA, TOPTaHb, JIETKHE, MBILIEYHASI TKAHb, IIesi, CIM3UCTast 000JI0UKa pTa
WIM HOCA, SIMYHUK, TOKENyJO4YHas JKeje3a, KOXKa, CeJIe3€HKA, JKEeNyJIOK, SUYKU WU
IUTOBUIHAS Jkee3a. COrylacHO APYyTUM BapHaHTaM OCYILIECTBICHHS pakK MPENCTaBIsieT cOOOH
KapUUHOMY, CapKoMy, JUM(OMY, JTEHKEMHIO, MEJAHOMY, ME30TEIMOMY, MHOXKECTBEHHYIO
MHEJIIOMY UJIH CEMUHOMY

ITpumepuble 3a0o0neBaHMs, HAPYIIEHHs MM COCTOSIHHS, CBSI3aHHBIE C AKTHBHOCTBHIO
dapresounuoro perenropa X (FXR), KOTOpble MOXHO MPENOTBPATHTb, MOIYJHUPOBATH WJIH
JEYUTh B COOTBETCTBHHM C HACTOSAIIMM H300pETEHHEM, TPEACTaBIAIOT CO0OW, HO He
OTPaHUYMBAIOTCS UMH, HHBEKIIMH TPaHCIUIaHTaTa, (uOpOo3HBIe HapyiueHus (Hanpumep, Gudpos

neueHy, (uOpPO3 TOYEK) BOCHAIUTENbHbIE 3a00NeBaHHsl (HampUMep, OCTPBI TIeNaTwur,
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XPOHUYECKHUI TenaTuT, HeaakoronbHbll crearorenatuT (NASH), cuHapom pa3apakeHHOTrO
kumeunnka (IBS), BocmanurenbHoe 3aboneBanue kumeunuka (IBD)), a Taxke KiIeTOYHO-
nponudepaTuBHble 3a0ojeBaHusl (HampuMmep, pak, Mueioma, Gudpoma), remaTouesUTIOJspHAS
KapLIMHOMA, KOJOPEKTaJbHbIN PaK, paK MPEACTaTEIbHON XKeNe3bl, JielikeMus, capkoma Kanomu,
COJIUJHBIE OITYXOJIH).

@uOpo3HBIE PACCTPONCTBA, BOCHAIUTENbHBIE pPACCTPONCTBA, a TaKXKe KJIETOYHO-
nponugepaTUBHbIE PACCTPONCTBA, KOTOPBIE MOXKHO MPENOTBPATUTH HIIH JIEYUTH C IPUMEHEHNEM
COSMHEHUI COIJIACHO HACTOSIIEeMy U300pPETeHHI0, TPEACTaBISAIOT CcoOoH, HO He 0e3
OTpaHUYEHUs, HEAJIKOrojbHasi kupoBasi Oonesnp mneueHu (NAFLD), ankoronbHbIA WM
HeaskoronpHblll crearorenatut (NASH), ocTpelii remaTur, XpOHHYECKUH TI€NaTUT, LUPPO3
NeYeHH, TEpPBUYHBIH OWIMApHBIA [HMPPO3, NEPBUYHBIN CKJIEPO3HPYIOIIUN  XOJAHTHUT,
JIEKapCTBEHHbIM TrenaTuT, OWIMApHBI LUPPO3, MOpTajlbHAs TUNEPTEH3Hs, pPereHepaTUBHAs
HEZOCTaTOYHOCTb, TUIO(YHKIMS NEUeHH, HapylLIeHHe MeUeHOYHOro KPOBOTOKA, HedpomaTus,
CHHIpOM pazapaxkeHHoro kuinedHuka (IBS), BocnanurenbHoe 3a0oneBanue kuiiedHuka (IBD),
AHOMaJIbHAsl ~ CEeKpelMs  IODKeNyJOYHON  Jkene3bl, AOOpOKAa4YeCTBEHHAs]  TUIepIuIasvs
NPENCTAaTeNIbHON JKeJie3bl, HeBPOMaTHUeCKoe 3a00JeBaHHE MOYEBOrO My3bIpsi, AuabeTHueckas
HepponaTus, (OKaIBHO-CETMEHTApHBINH TJIOMEPYJIOCKIepo3, IgA-nedponarus, Hedpomnarus,
BBI3BAHHAsl JIEKAPCTBAMH WJIM TPAHCIUIAHTALMEH, ayTOMMMYyHHAash He(ponaTHs, BOJYaHOYHbIH
Heput, Gpubpo3 neuenn, pudpos mouek, xponuueckas Oonesnp nouyek (CKD), nuabernueckas
6onesnpb nouek (DKD), pubpo3 koxu, KeJTOUabI, CUCTEMHBIH CKIIEPO3, CKIEPOAESPMHS], BUPYCHO-
UHIYUUPOBaHHBIA (uOpo3, wmauonatuueckuil serounbiii ¢udpos (IPF), wmHTEpcTHIMANBHOE
3a0oneBaHNe JIETKUX, Hecrneuuduyeckas HHTepcTunnaibHas mnHeBMOHus (NSIP), oObrynas
unTepcrurmanpHas mHesMonust (UIP), nydeBoit ¢pubpo3, cemerinbiii erounsiii pudpos, Gpudpos
IbIXaTeNbHbIX TyTeH, XpoHWYeckas oOcTpykTuBHas Oonesnp Jserkux (COPD), omyxonb
CIIMHHOTO MO3Ta, I'PbDKa MEXIO3BOHKOBOIO JHUCKA, CTEHO3 MO3BOHOYHOIO KaHAlla, CephevdHas
HEIOCTATOYHOCTh, CeplaedHblii (udpo3, cocymucteii (Gubdpos, mnepuBackyssIpHbIH (GuOPO3,
SMU300THYECKUI CTOMATHT, paK, Muesoma, (GuOpoMa, TenaTone/UIOsIpHAs KapLHOMA,
KOJIOPEKTAJIbHBIA PaK, pak MPEICTATENbHON JKeNe3bl, JIEHKeMUs, XPOHHIECKUH JTrM(pOonenkos,
capkoma Kamomm, conunHble OnyXxoiH, WH(PAPKT TOJOBHOTO MO3ra, KPOBOHMBJIMSHHE B MO3T,
HeBporaTuieckast 60Jb, mepudeprudeckas HeBpPONaTHsl, BO3PACTHAS IET€HEPALINs JKEJITOrO IMATHA
(AMD), rnaykoma, ¢ubpo3 rnasza, pyOleBaHHe POTOBHIIBI, JHAOETHUECKAs PETHHOMATHS,
nponudepatuBHast  Butpeoperunomnatusi (PVR), pyOuosas mnem¢uronpnas riaykoma,
¢bunbTpaMoHHbIe XUpyprudeckue pyOrsl, Oone3sab KpoHa ninm cucteMHasi KpacHasi BOJTUAHKA,
KEJIOU/IHbIE OOPa30BaHMs B PE3YJIbTaTe AHOMAIBHOTO 3aKUBJICHUS paH;, (UOPO3, BO3SHUKAFO NI

NOCJIe TPAHCIUIAHTALMU OpPraHoB, Muenoguopo3 u muombsl. COrJIacCHO ONHOMY BapUAHTY
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OCYINECTBJICHHS] HACTOSIIIEro UW300peTeHHs] TMPemJIokeH Crnocod JiedeHus (PUOPO3HOTO
3a00eBaHMsI, BOCTIAJUTEIBHOTO 3a00JI€BaHMS MM KJIETOYHO-TIpoJH(epaTHBHOTO 3a00IeBaHus,
BKJ'II'OLIaI'OH_[I/Iﬁ BBCACHHUEC TIAHMCHTY, HYXAAOLMEMYCd B TAaKOM JICUCHUHU, TEPANCBTUYCCKU
3(pPEeKTHUBHOrO KOJIMUECTBA MO MEHbILICH Mepe OJHOrO U3 COEAMHEHUI COTJIACHO HACTOSILIEMY
M300pETeHHIO, OTANBHO HITH, He00s3aTeIbHO, B KOMOWHALIMY C JPYTUM COSIMHEHHEM COTJIACHO
HACTOSILIIEMY H300PETeHUIO /MM APYroro TEepaneBTHYECKOrO0 CPeACTBa MO MEHbIIeH Mepe
OJIHOTO THIIA.

CornacHo cienyloleMy BapUaHTy OCYINECTBJCHUS HACTOSINEro H300peTeHus
NPENJIOKEHO COSTUHEHNE COTJIACHO HACTOSILIEMY M300pETEHUIO 1JIsl IPUMEHEHUsSI B TEPAITUHL.

CornacHo cienyrmoleMy BapUaHTy OCYINECTBJCHHUS HACTOSINEro  H300peTeHus
NPENJIOKEHO COEMHEHNE COTJIACHO HACTOSALIEMY H300pPETEHHIO Ui MPUMEHEHHs B Teparuu B
LeJSIX JIeYeHHsT COOTBETCTBYIOIIEro (pUOPO3HOrO HAPYIIEHHs, BOCHAJIUTENLHOIO HAPYIICHHS
WIH KJIETOUHO-TIPOIU(EPATHBHOTO HAPY LICHHUS.

CornacHo clenyroueMy BapHaHTy OCYINECTBICHUS HACTOSIIErO H300PETEHUs! TaKKe
NPeJIOKEeHO MPUMEHEHHE COSANHEHHsI COTJIACHO HACTOAIIEMY H300pETEHHIO Il U3TOTOBJICHHS
JIEKapPCTBEHHOTO CPENCTBA B ILEJSIX JICUEHHS COOTBETCTBYIOLIEro (puOpO3HOro HapyuLIieHus,
BOCHAJMTEIBHOTO HAPYLIEHHSI WIIN KJIETOYHO-NIPOIH(EepaTUBHOTO HAPYIIEHHUS.

CornacHo clefymoolieMy BapHaHTy OCYLIECTBJCHHs  HACTOSIIEr0o  HM300peTeHHs
npeasioskeH crnocod JyiedeHus: (GUOPO3ZHOrO HAPYLIEHMS, BOCHAJIUTENBHOTO HAPYLICHUS WU
K.]'IeTOLIHO-HpOJ'II/I(l)epaTI/IBHOFO HapyLICHHs, BK.HIO‘Ia}OIJ.[I/Iﬁ BBCACHHE MALUCHTY, HYXKIAOIIEMY CA
B TakKOM JICHCHHH, TEPANCBTUYICCKU 3(1)(1)CKTI/IBHOFO KOJIM4eCTBa TIIEPBOIO MW  BTOPOIo
TEPAreBTUUECKHX CPEJCTB, MPHYEM IEPBOE TEPANEBTUYECKOE CPEICTBO MPENCTABISIET COOOI
COeTMHEHHE COTJIACHO HACTOSIIEMY H300pETeHHIO.

CormacHO CleqyIoLieMy BapHaHTy OCYINECTBJCHMS HACTOSIEr0 M300peTeHus
NpenIoKeHO KOMOMHUPOBAHHOE TOJIyUeHHe COEAMHEHUSI COrJIACHO HACTOSILIEMY U300pEeTEHHIO
U OAHOI0 UJIN HECKOJBbKUX AOMOJHUTCIIbHBIX TEPANCBTUYCCKUX CPEACTB AJIA OAHOBPEMEHHOIO,
pa3aeNbHOrO WM MOC/IE0BATEIbHOIO MPUMEHEHHS B TEPAIUU.

CornacHO CleqyIoLieMy BapHaHTy OCYINECTBJCHMS HACTOSIErO M300peTeHus
NpeniokeHO KOMOMHUPOBAHHOE MOJyYeHHe COEAMHEHUsI COrJIACHO HACTOSILIEMY U300pEeTEeHHIO
U OOHO WM HECKOJIbKO AOIMOJHHUTECIBHBIX TCPANCBTHUYCCKHUX CPEACTB AJisI OAHOBPEMECHHOIO,
pa3soeNbHOrO WM TMOCJENOBATebHOIO MPUMEHEHHsT B JieueHHH (QUOPO3HOro HapyLICHHs,
BOCIIAJIUTEILHOTO HAPYIIEHUS MITH KJIETOYHO-TIPOJIH(EPATUBHOTO HAPYLICHHUSI.

CoenuHeHHs1 COTJIACHO HACTOSIEMY H300pPETEHHIO MOTYT OBbITh HCIOJNb30BaHbI B

KOM6I/IHaL[I/II/I C OJHUM WJIN HECKOJBbKHUMU AOMOJHUTECIbHBIMU TCPANCBTHUICCKUMU CPEACTBAMU,
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TAaKUMH KaK OJHO WJIM HECKOJbKO MPOTHBOGUOPO3HBIX W/HWIM NPOTHBOBOCTIAIUTEIBHBIX
TEPANeBTHUECKUX CPEICTB.

CormacHO OJHOMY BapHaHTy OCYLIECTBICHHS B Ka4deCTBE ONHOTO WM HECKOJIBKHX
IOTOJHUTENBHBIX ~ TEPAIEBTUYECKUX  CPEACTB, HCIOJNb3YeMBIX B  KOMOWHUPOBAHHBIX
(bapManeBTHYECKUX KOMITO3ULUSX HIJIH KOMOMHHMPOBAHHBIX Crocodax MM KOMOWHUPOBAHHBIX
NPUMEHEHHUSIX, BBIOUPAIOT OIHO WM HECKOJIbKO, MPEANOUTHUTENBPHO OT OIHOrO 10 TpeX H3
CIEAYIOIINX TEePanmeBTHUECKUX CcpenacTB. uHrubmropsl peunenropa TGFB (manmpumep,
rajgyHuceptnO), wunruoOuropsl cuHre3a TGFB (wampumep, nuppeHUOH), HMHIHOUTOPHI
peuenTopHbIX KuHa3 (akTopa pocta suporenus cocynos (VEGF), dakropa pocra TpoMOonMToB
(PDGF) u ¢akropa pocra ¢pudpodbnacros (FGF) (nanpumep, HUHTERaHUO), TYMaHU3UPOBAHHOE
MOHOKJIOHAJIbHO€ ~ aHTUTENO K HHTerpuHy ovp6, (Hampumep, 3G9), uenoedeckuit
PEKOMOMHAHTHBIN NMEHTPAKCHH-2, pEeKOMOMHAHTHBIN YeJIOBEUECKUN ChIBOPOTOUHBIN amunons P,
pekoMOMHaHTHOe dejoBeueckoe aHtureno mnporuB TGFB-1, -2 wm - 3, aHTaroHUCTHI
SHJIOTEJIMHOBBIX PELIENTOPOB (HAMIPUMEpP, MALIUTEHTAH), TaMMa-HHTepGEpOH, HHTHOUTOP aMUHO-
koHUeBoi kuHa3el c-Jun (JNK) (manpumep, 4-[[9-[(3S)-terparunpo-3-¢ypanmn]-8-[(2,4,6-
TpudTopdenmn)amuno |-9H-ny puH-2-m1]aMUHO |-TpaHC-LIUKJIOT€KCAHOI, 3-
neHTmiOeH3oykeycHas kuciora (PBI-4050), TerpasamemeHHoe mnpousBonHoe mnopdupuHa,
copep:kamiee mMapraner(Ill), MOHOKJIOHAIbHOE AHTUTEJIO, HALIEIEHHOE HA DOTAKCUH-2, aHTHTENIO
Kk uHTtepnelikuny-13 (IL-13) (mampumep, neOpuxkusymad, TpajokuHymad), Oucnermduueckoe
AHTHUTENIO, HaueneHHoe Ha wuHtepnedkuH-4 (IL-4) u wunTepneiikun 13 (IL-13), aronuct
TaxukuHUHOBOro peuentopa NK1 (manmpumep, Sar9, Met(O2)!!-Substance P), nunTpenexun
0e3yn0TOKC, moJdy4eHHbli u3 pekomOuHaHTHOH JIHK uenoBeka, MOHOKJIOHAJIBbHOE AHTHTEJO
IgGl xanma x coenuHUTENBPHOMY (HaKTOPYy pPOCTa M TMOJHOCTBIO uenoBeueckoe IgGl kamma-
AHTHUTENO, CeNeKTHBHOe B OTHOIIEHNUH CC-XeMOKHWHOBOTO JHraHga 2 (Hampumep, Kapiymao,
CCX140), anTnokcunantel (Hanpumep, N-aleTUINHCTENH), HHIHOUTOphI (dochonuscrepassl S
(PDES) (mampumep, cunmeHadwui), cpeacrtBa Ijisl JieueHUs OOCTPYKTUBHBIX 3a00JIeBaHUIA
IBIXaTENbHbIX MyTeH, Takue KaK MYyCKapHHOBBIE AHTATOHUCTHI (HApHUMeEp, THUOTPOIHHA,
uratponusi OpomMun), aapeHeprudeckue P2-aroHUCTHI (HarpuMep, calbOyTaMmol, CaaMeTepo),
KOPTHUKOCTEPOHUIbI (marmpumep, TPUAMIITHOJIOH, JeKCaMeTa30H, (bayTHKa30H),
UMMYHOJIETIPECCAHTEl (HAIpUMep, TAKPOJIUMYC, parnaMULMH, [MUMEKPOIUMYC), a TakKkxke
TEpaNeBTHUECKUE CPEACTBA, NPUTOAHBIE Ui TPUMEHEHUS B LENAX JiedeHHs (UOPO3HBIX
COCTOSIHUH, Takux Kak (puOpo3 MedeHH, >KeIYEBBIBOMSAIIUX INMYTEH W TOYEK, HEaKOTOJIbHAs
xuposass OonesHp medeHn (NALFD), neankoronbnblii creatorematut (NASH), cepmeunsiit
¢ubpo3, nnuonaruueckuii nerounniii Gudpos (IPF) u cucremurii ckiepos. Tepanesruueckne

CPeICTBAa, MPUTOHbIE JJISl JISYSHUsT TaKUX (PUOPO3HBIX COCTOSIHUM, MPENCTABISIFOT COOOH, HO He
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orpaHnunBaroTcss UMH, aroHucTel FXR (mampumep, OCA, GS-9674 u LIN452), uHruOutopsl
LOXL2 (manpumep, cumry3ymad), antaroHuctel LPA1 (mampumep, BMS-9674 u LIN452).
986020 m SAR 100842), monmymsaroper PPAR (Hanpumep, smapuOpuHOpP, MHOTIIUTA30H U
capornutaszap, IVA337), uarudutoper SSAO/VAP-1 (mampumep, PXS-4728A u SZES302),
uaruduropel ASK-1 (sampumep, GS-4997 unu cenonceprutd), narudbutopsr ACC (Hanmpumep,
CP-640186 u NDI-010976 unu GS-0976), mumernku FGF21 (manpumep, LY2405319 u BMS-
986036), mHruOuTOpHl Kacmasbl (Hampumep, sMpuKacaH), uHruouropel NOX4 (Hampumep,
GKT137831), unrudurop MGAT2 (nanpumep, BMS-963272), unruburopel unterpuHa oV
(narmpumep, abuty3ymMad) M KOHBIOTAaThl JKENYHBIX KHUCJIOT/KUPHBIX KHUCJIOT (Hampumep,
apamxoun). CornacHO pa3HOOOpPA3HbIM BapUAHTAM OCYINECTBJIEHUS HACTOALIEr0 H300pETEeHUs
aronuctel FXR Takke MOryT OBbITh MCHOJB30BAHbI B KOMOMHALIMU C OJHUM WJIM HECKOJIbKUMHU
TEpaneBTHUECKUMH  CpeacTBaMu, Takumu  kak  uHruoutopsr CCR2/5  (Hampumep,
LICHUKPUBUPOK), MHTUOUTOpPBI rajektuHa-3 (Hampumep, TD-139, GR-MD-02), aHTaroHucTbI
JIEWKOTPUEHOBBIX PELENTOPOB (HAMPHUMEp, THIEIyKaCT, MOHTenaykacT), uHruouropsr SGLT2
(Hanpumep, nanaraudao3uH, pemornugosuH), aroHucTel peuentopos ITII-1 (mampumep,
JIMPArJyTHI U CeMaryTUA ), THTHOUTOpBI KuHa3bl (okanbhoi aare3uu (FAK) (manpumep, GSK-
2256098), obparnbie aronuctel CB1 (Hanpumep, JD-5037), aronucter CB2 (nanpumep, APD-
371 u JBT-101), uaruburops! ayToTakcuHOB (Hampumep, Hanpumep, GLPG1690), nuHruOutopst
nponun-T-PHK-cunTerassr (Hanpumep, ranodyrenon), aronuctel FPR2 (Hanmpumep, ZK-994) u
arounctel THR (Hanmpumep, MGL:3196). CoriacHo napyroMmy BapuUaHTy OCYINECTBJICHUS
JOTOJHUTEIbHBIE  TEPANEBTUUYECKHUE CPEACTBA, HCIOJNb3yeMble B  KOMOWHUPOBAHHBIX
(apMareBTHYECKUX KOMITO3ULUSIX MJIH KOMOMHHMPOBAHHBIX Crocodax MM KOMOWHUPOBAHHBIX
NPUMEHEHHUSX, BBIOUPAIOT M3 OJHOTO WJIM HECKOJIbKUX, MPENMOYTHTEIBHO OT OIHOTO JIO TPEX,
UMMYHOOHKOJIOTHYECKIX CPEICTB, TAKUX Kak ajieMTy3ymad, are3onm3yMad, UMUIUMyMad,
HUBOJYMad, oatyMmymad, meMOponu3ymMad u pUTYKCHUMAO.

IIpy WCMONB30BAaHMM B HACTOSLIEM JOKYMEHTE TEPMHHOB «COCTOSIHHE, CBSI3aHHOE C
TLR9» nnu «3aboneBanue win HapymeHue, cesizanHoe ¢ TLR9» monpasymeBaeTcs, 4To Kaskablid
U3 HUX PacIpOCTPAHSETCS] HA BCE COCTOSIHUS, YKA3aHHBIE BBILIE, KAK €CJIU Obl OHU TOBTOPSUTHCH
nopoOHO, a TaKke JIO0e IPyroe COCTOSIHUE, Ha KOTOpoe BiusieT nHruouposanue TLRO.

BelmeynomsiHyTeIe  IpyTrHe TEpameBTHYECKHE CpENCTBA IMPU  HCIOJb30BAHMU B
KOMOMHAIIMM C COCOMHEHUSIMH COTJIACHO  HACTOSIIEMY H300pETEHUI0 MOTyT  OBITh
UCTIOJIb30BaHbl, HAPUMEP, B KOJIMYECTBAX, YKa3aHHBIX B crpaBouHuKe Bpadei (PDR) nmm kak
UHBIM 00pa30M OINpENeNeHO CIEeNHaINCTOM B TaHHOW obyiacTu TeXHUKU. B crocobax cornmacHo
HACTOSIIIEMY M300PETEHHIO TaKUe APYTHe TepaneBTHUECKHE CPEACTBA MOTYT OBITh BBEACHHI 10,

B IIPOLECCE NUJIU MOCJIC BBEACHUA COeMMHEHHUN COIJIacCHO HAaCTOALIEMY I/1306peTeHI/IIO. Hacrosmee
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u300peTeHne TaKKe OTHOCHTCA K (PapMaLeBTHUECKUM KOMIIO3HMLUSAM, NPUTOAHBIM IS
MIPUMEHEHUS B JICYEHUH COCTOsIHUMN, cBA3aHHble ¢ TLRO.

KomMno3nuuy corimacHO HacTosimeMy H300pPETeHHI0 MOTYT COAEpXkKaTb JpyrHe
TEPANeBTHUECKUE CPEICTBA, KAK ONMHCAHO BBIIIE, U MOTIYT OBbITb COCTaBJICHBbI, HANpuUMep, C
UCTIOJIb30BAaHNEM OOBIYHBIX TBEPABIX WM JKUAKUX HOCHUTENEeH Wiu pa3OaBuUTeNell, a Takxke
dapmaneBTHUeCKUX NO0ABOK THIIA, COOTBETCTBYIOLIErO Crocol0y JKeIaeMoro BBENEHUS
(HampuMep, BCIIOMOTATENbHbIE BEINECTBA, CBS3YIOI[ME BEIIECTBA), BKJIOUAs KOHCEPBAHTHI,
CTa0MIIN3aTOPBl, APOMATHU3ATOPHI U T. 11.), C IPUMEHEHHUEM CIIOCOO0B, TAKUX CIOCOOBI, KOTOPBIE
XOPOLIO U3BECTHBI B 00J1aCTH co3AaHus (papMaLeBTHUECKUX MPErapaTos.

COOTBETCTBEHHO,  COTJIACHO  HACTOSIIEMY  HM300PETEHHIO  TaKXe  IMPEeASIOKEHbI
KOMIIO3HUIINH, COMIep Kalllie OAHO WIN HeCKOJbKO coenrHenuii popmy sl (1) u papmaneBTudecku
NpUEMIIEMBbIH HOCUTEb.

TepmuH «papmaneBTHYECKH MPUEMJIEMbI HOCHTENbY) O3HA4YaeT Cpelbl, OOIEeNpPHHATHIE
B JIAHHOH O0OJIACTH TEXHUKHU ISl TOCTAaBKU OMOJOTMYECKH AKTHBHBIX BEIIECTB JKUBOTHBIM, B
YaCTHOCTH, MJeKonuTaromuM. PapmaleBTHUECKH NpPUEMIIEMble HOCHUTENN H3rOTaBJIMBAIOT B
COOTBETCTBHH C PAAOM (PaKTOPOB, XOPOIIO M3BECTHBIX CHENMANINUCTaM B JaHHOH obmactu. K
TakuM (pakropam OTHOCATCs, O€3 OrpaHWYeHus, TUIN M TNPHPOAA AKTUBHOIO BEIIECTBA,
U3TOTABJIMBAEMOTO B pELENType; CyOBeKT, KOTOPOMY IOJDKHA OBITh BBEAEHA KOMITO3MIIMS,
comep:kaliasi JaHHOE CPENCTBO;, TIPEANOJaraeMblii MyTh BBEACHUS KOMIIO3HMLUHU, U
TEPANeBTHUECKOe IMOKa3aHUe, KOTOpPOe SIBISIETCs LeieBbIM. PapMaleBTHUECKH MpUEMIIEMbIe
HOCHUTEJIM TPENCTaBJISIOT COOOW Kak BOJHBIC, TaK M HEBOJAHBIC JKUIKUE CPEIbl, a TaKKe
pazHOOOpa3Hble TBEpPAbIE W MOJYTBEPAbIC JeKapCTBEHHbIE (OpMbL Takue HOCHUTENH MOTYT
COepIKaTh Psii PA3IMYHBIX UHTPEIUEHTOB U JOOABOK B JOIMOJHEHHE K aKTUBHOMY BEILECTBY,
NPUYEM TaKHe JOTOJHHUTENIbHBIE HHIPEIUEHTHI COAEPIKATCS B COCTABE 1O LIEJIOMY PsIly TPUYHH,
HarpuMmep, Ui CTaOMIM3alMd aKTHBHOTO BELIECTBA, CBS3YIOMIMX BEHIECTB M T. JA., XOPOLIO
U3BECTHBIX OOBIUHBIM CHEIHATNCTaM B JTAHHOH oOsactu TeXHUKH. ONHCAaHUS TOIXOMSLINX
(apMareBTHYECKH PUEMIIEMBIX HOCHTEIEH M (PaKTOPOB, YYACTBYIOIIUX B MX BBIOOPE, MOXKHO
HAWTH B PAa3JIMYHBIX JIETKOJOCTYIHBIX HCTOYHHMKAX, TAKUX KakK, HamlpuMep, CIPaBOYHHK
Remington «®apmanesrudyeckne Haykw», 17 m3manme 1985 roma, KOTOpBI BO BCel CBOEH
MOJTHOTE BKJIFOYEH B HACTOSIIUHN TOKYMEHT ITOCPEICTBOM CCBIIIKH.

CoenuHenusi, KOTOpbIe COOTBETCTBYIOT (opmyie (1), MoryT ObITh BBEIOEHBI JHOOBIM
CIOCO0OM, MOIXOMSALINM JUTsI COCTOSIHUS, TIOAJIEKAIIETO JICUEHHIO, KOTOPBI MOJKET 3aBUCETh OT

HeO6XOI[I/IMOCTI/I JICUCHUA B KOHKPETHOM MECTC WJIM OT KOJIMYECTBA JOCTABIACMOr0 COCANMHCHUA

dbopmy st (I).
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Coenunenusi, kotopble cooTBETCTBYIOT (popmysie (II), Moryt ObITh BBEHEHBI JHOOBIM
CIIOCOOOM, MOIXOMSALINM JUIsI COCTOSIHUS, TIOAJIEKAIIETO JICUEHHIO, KOTOPhI MOJKET 3aBUCETh OT
HEOOXOUMOCTH JICYEHHUSI B KOHKPETHOM MECTE WIJIM OT KOJIMUYECTBA JIOCTABISIEMOTO COEMHEHUS
dbopmysr (II).

Kpome TOro, Hacrosmee u300peTeHHEe TaKXXe pPACHpPOCTPAHIETCS Ha  KJacc
(bapMareBTHUECKUX KOMITO3ULUH, comep Kamux coenuneHue ¢opmyinsl (I) w/unm coenuHeHne
dopmynbl (II) u OnNMH WM HECKOJBKO HETOKCUYHBIX, (DapManeBTUYECKH MPUEMIIEMbIX
HocuTenell w/unn pasbaBuTenel, /UM BCIIOMOTATENbHBIX BEINECTB (KOTOpbIe 0OO3HAYEHB! B
HACTOSIIEM JOKYMEHTE€ TEPMHUHOM «MaTEPUAJIbI-HOCUTENNY), a TaKXKe, €CIIU 3TO KeJAaTebHO,
apyrue aktuBHble uHrpenueHtsl. Coenunenus ¢opmynel (I) u dopmynsr (II) moryt ObITh
BBEIEHbI JIOOBIM NOAXOMSIIUM IyTE€M, MPENNouTUTeNbHO B  (opme (apmarieBTUdecKoi
KOMITO3ULIMH, alalTHPOBAHHON K TAKOMY INyTH, U B J103€, S3P(PEKTUBHON AJIS MPEIOIaraeMoro
aedeHusi. CoelMHEHHS W KOMIIO3HMLMHM COTJIACHO HACTOSIIEMY H300pPETeHHI0O MOTYT OBITh
BBEJI€HBI, HAIIPUMED, EePOPAIBbHO, Yepe3 CIU3UCTYI0 OOOJIOUKY WM MapeHTEePATbHO, BKIIOYAsS
BHYTPUCOCYANUCTOE, BHYTPUBEHHOE, BHYTPHOPIOLIMHHOE, MOAKOXKHOE, BHYTPUMBIIIEUHOE H
MUHTPACTEPHAJIbHOE BBEJCHHE B BUAE CTAHAAPTHBIX JO3MPOBAHHBIX JIEKAPCTBEHHBIX (HOPM,
comepKalqux OObIYHbIE (hapMALIEBTHUECKH IpUEMJIEMble HOCHUTENH, BCIIOMOTaTebHbIe
BelecTa M HarmonHuTenu. Hanpumep, dapmaneBTHUeCKHii HOCHTENIb MOXET COAEpPIKaTh CMeCh
MAaHHUTA WJIM JIAKTO3bl U MHUKPOKPHUCTAJUTUYECKOW wLesuToI03bl. CMeCch MOKET COnepsKaTh
JOTOJHUTEIbHBIE KOMIIOHEHTBI, TaKHWe KaK CMasbIBAalOINEe BELIECTBO, HAMpPHUMEp, CTeapar
MarHusi ¥ PaspbIXJIUTENb, TAKOW Kak KpOCTOBUAOH. CMEINaHHBI HOCHTEIb MOXKET OBITh
NOMEINEH B JKEJATHHOBYIO KaIlCyJly WM CIPECCOBaH B BHIe TaOneTku. PapmareBTHUecKas
KOMITO3ULIMSI MOXKeT ObITh BBEIEHa, HAmpuUMep, B BUAE MEPOPATBHON JTO3MPOBAHHOMN
JIEKapCTBEHHOH (POPMBI MJIH OCPEICTBOM HH(Y3HUH.

Jlist mepopasibHOTO BBEeHHs (DapMaleBTHYeCKas KOMIO3UIUS MOXKET MPHUCYTCTBOBATH,
HarpuMmep, B (opme TaONeTKH, KarcCyJibl, KUAKOH KarCyJbl, CYCHEH3MHM WIH KHIKOCTH.
dapmarieBTHUECKAsT KOMIIO3MLIMS NPEANOYTUTENIbHO BBIMOJIHEHA B BHIE JO3MPOBAHHOMN
eNUHULIBI, COAEpIKalled OnmpeleieHHOe KOJIMYECTBO AaKTHBHOIO HWHIpenueHra. Hampumep,
(apmarieBTHUECKass KOMITO3HLHS MOXET OBITh NMPENCTaBlIeHa B BUAE TAOJETKH WJIM KariCyJIbl,
comepiKallel  KOJMYECTBO AaKTHBHOIO HWHITPEOUEHTa B  JHANa30OHe, COCTaBJISIOIIEM
npubmm3uTensHo ot 0,1 mo 1000 mr, mpeanouturensHo npudausnteabHo ot 0,25 o 250 mr u
npeanourutenapHee oT 0,5 no 100 mr. IToaxonsimas cyToyHas [03a A 4eJIOBEeKa WU APYroro
MJIEKOITUTAIOLIET0 MOXKET IIHPOKO BAaPbHPOBATHCS B 3aBHCHMOCTH OT COCTOSIHUS TALIUEHTa U

Apyrux (aKTOPOB, HO OHA MOXKET OBbITh OTpeAeieHa C TPUMEHEHHEM OOBIUHBIX CITOCOOOB.
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JIrobast (apmaueBTHUECKas KOMIIO3MLIUS, pPAcCMAaTpHBaeMasi B HACTOSLIEM IIOKYMEHTE,
MOXeT OBIThb [OCTaBJE€HA, HAMPUMEpP, MNEPOPAJBbHO MOCPENCTBOM JIHOOBIX NPUEMIIEMBIX U
NOAXOIALINX TEPOPaNbHBIX IpenapaTo. IIpuMepHbIe nepopanbHble mpenapaThl NPEACTABISIIOT
coOOH, HO HE OrpaHMYMBAIOTCS UMM, HAIpPHUMEpP, TAOJIETKH, MACTUJIKH, MACTUJIKH, BOIAHBIE U
MacJIsTHbIE CYyCIEH3UH, AUCTIEPTHPYEMble TIOPOIIKU WJIM TPAHYJIbL, SMYJBCHH, TBEPIbIE U MSTKHE
KamncyJjbl, SKUIAKWE KarCyJbl, CHPONbI M 3JIUKCHPBL. PapMmareBTUYeCKHe KOMIIO3HIINY,
NpeAHa3HaYeHHbIE [UJIs1 TEePOPAIbHOTO BBENEHHUs, MOIYT OBbIThb H3TOTOBJIEHBI JIFOOBIMU
crioco0amMy, U3BECTHBIMHM B JAHHOH OOJNACTH TEXHUKHU JJISI M3TOTOBJICHUS (PapMarleBTUYECKHX
KOMITO3ULIMH, TNpenHa3HA4YeHHBIX JJIi  [epopajbHOro  BBedeHuWs. [lna  moaydeHus
(dapMarieBTUYECKH  IPHUBJEKATENbHBIX MpernapaTtoB (¢apMaLeBTHUECKass KOMIIO3ULMS B
COOTBETCTBHM C HACTOSIIUM H300pETEHHEM MOXET COAEp)KaTb IO MEHbIIeH Mepe OAHO
BEIECTBO, BBIOpAHHOE W3 TIOACIACTUTENEH, apOMaTHU3aTOPOB, KpacuTesed, CMArYarolnx
CPEACTB, aHTUOKCUJJAHTOB 1 KOHCEPBAHTOB.

TaGnerka MokeT OBITh U3TOTOBJIEHA, HAIPHMED, B PE3yJIbTaTe CMEIINBAHUS 10 MEHBIIEH
mepe oxHoro coenuneHus: Gopmynsl (I) w/unmu dopmynst (II) ¢ Mo MeHblIedi Mepe OTHUM
HETOKCUYHBIM (hapMalieBTUYECKH NPUEMJIEMbIM BCIIOMOTATEIbHBIM BEIIECTBOM, MPHIOIHBIM
IJIs1 U3TOTOBJIeHHsT TabneTok. [IpruMepHble BCOMOraTeNbHbIe BEIECTBA MPEACTABIISIOT COOOM,
HO HE OrpPaHUYUBAIOTCS WMMH, HANpUMEp, WHEPTHbIe pa30aBUTENH, TaKue Kak, Harpumep,
KapOOHAT KanblMs, KapOoHAT HaTpus, JakTo3a, ¢ochar kampuuss u ¢ochar HaTpus,
TPaHYJIMPYIOLIME W JE3UHTETPUPYIOIIME  BELIeCTBa,  TaKue  Kak, Harpumep,
MHUKPOKPHUCTALTHYECKAS IeJUTIOJI03a, HATPUEBAsI COJIb KPOCKAPMEJUIO3bI, KYKYPY3HBIH KpaxMas U
AIIBIMHOBAsl KHCJIOTA, CBSI3YIOLIME BELIECTBA, TAKHE KakK, HAaNpUMep, KpaxMal, >KeJaTHH,
NOJMBUHWJIMUPPOJIUIOH M apaBUiiCKas KaMmeIOb, W CMa3blBAIOLINE BELIECTBA, TAaKHE Kak,
HanpuMep, CTeapaT MarHusi, CTeAPHUHOBAsI KUCJIOTa U TajbK. Kpome Toro, Tabierka MOKeT ObITh
au00 HENOKPBITOH, JMOO TOKPBITOM U3BECTHBIMU crocobamu JuOO JJiT MaCKUPOBKHU
HETIPUSITHOTO BKYCa JIEKAPCTBEHHOTO CPENCTBA C HEMPHUSITHBIM BKYCOM, JIMOO UIS 3aMeIICHUs
pacmaza ¥ BCachIBAaHUSI AKTUBHOTO HHIPEOMEHTA B JKEIYAOYHO-KHIIEYHOM TPAKTE, YTO
NOA/EPIKUBAET JEHCTBHE AaKTHBHOTO HHIPEOHEHTAa B TedeHue Oosiee MPOAOIDKUTEIHHOTO
nepuona BpeMeHH. [IpuMepHBIE BOJOPACTBOPHMBIC MAaTEpUANbl, MACKHUPYIOLIHNE BKYC,
NPEACTABISIIOT COOOH, HO HE OrpaHMYMBAIOTCS HMH, THAPOKCHIPONMIMETUIILEIUTION03Y U
TUAPOKCUTIPONTMINEIUTION03y. IlpumepHble Marepuanbl, O00ECHEUHBAIOLINE OTCPOUEHHOE
IEWCTBUE, TPEACTABIIIOT COOOH, HO HE OrPaHWYHMBAIOTCS HMMH, STHILEIUIFOJIO3Y M aleTat-
OyTUpPAT LEJUTIOIO3BI.

TBepable >KenaTHHOBBIE KAaICyJIbI MOTYT OBITh W3TOTOBIIEHBI, HAIIPHMEpP, B PE3yJIbTaTe

CMELINBaHUA 10 MeHbInel Mepe oxHoro coexuHeHus: ¢opmynsl (I) w/uma Gopmynsr (II) mo
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MEHbIIEH Mepe ¢ OJHHUM MHEPTHBIM TBEPIAbIM pa30aBUTENEM, TAKHM KakK, Hampumep, kKapOoHAT
KanbLus, pocdaT KaTbIUs U KAOJIUH.
Msirkue »KeJIaTHHOBBIE KaICyJibl MOTYT OBITh H3TOTOBJICHBI, HAlpUMeEp, B pe3yJIbTaTe
CMELINBaHUA 10 MeHbInel Mepe oxHoro coexuHeHus: ¢opmynsl (I) w/nma gopmynsr (II) mo

MEHBbIIeH MEpEe C OAHMM BOAOPACTBOPHUMBIM  HOCHUTEJIEM, TAaKHUM  KakK HaIrpumMmep,

>
NOJMITHJIEHTJIMKOJIb, ¢ N00aBJIEHHUEM IO MEHbLIEH Mepe OJHON MacCIsIHOM Cpeabl, TAaKOHW Kak,
HarpuMep, apaxrucoBOE Macllo, JKUAKUHN MapayH U OJIMBKOBOE MacCIIO.

Bonnas cycneHsust MoXeT ObITh M3TOTOBJIEHA, HAIPUMED, B PE3YJIbTATE CMEIIUBAHUS IO
MeHblIell Mepe oxHoro coemuHeHus: ¢opmyasl (I) w/umun gopmynsr (II) ¢ mo meHbinel mepe
OIHHMM BCIIOMOTaTeJIbHbIM BELIECTBOM, MOAXOMSALIUM AJIsi U3TOTOBJIEHUS] BOJHOW CYCIIEH3UU.
IIpuMepHbIE BCIOMOraTeNbHbIE BELIECTBA, MPUTOAHBIE IJIs1 U3TOTOBJIEHUS BOAHOW CyCIIEH3UH,
NPEACTABISIIOT COOON, HO HE OrpaHMYMBAIOTCS MMH, HaIpUMEp, CYCIEHIUPYIOIINE BELIECTBa,
TaKMe Kak, HamnpuMep, HaTpUeBas COJb KapOOKCHMETHIILEIUTIONO3bl, METHIILEIII0N03a,
TUIPOKCUNIPOIHUIMETUIILIEIUIIOIO034, anbruHaT HaTpUs, aJIbTUHOBAs KUCJIOTA,
NOJUBUHUWINHUPPOIUIOH, TPArakaHTOBasl KaMeAb U apaBUICKas KaMmelb, JUCIEPTUPYIOLINE UIIH
CMaYMBaIOIME BELIeCTBA, TAKME KakK, HalpuMep, BCTpedaroumuiics B mnpupoxpe ¢ocharun,
HAIpuMep, JIELUTHH, NMPOAYKTbl KOHACHCALUU AJKWICHOKCUIA C KUPHBIMU KUCJIOTAMHU, TaKUE
KaK, HampuMep, NOJUOKCUITUJICHCTEApaT, MPOAYKTbl KOHJEHCAlMM STHJIEHOKCHUAA C
JUTMHHOLIETIOYEYHBIMH ATU(PATUIECKIMU CIIMPTAMH, TAKUMH KaK, HAIpUMep, TenTaaeKadTHIICH-
OKCHLIETAHOJ, MPOAYKThl KOHIEHCALIMH 3THUJICHOKCHIA C HEMOJHBIMH CJIOXHBIMH 3(pUpaMu
JKHPHBIX KUCJIOT U TeKCHTOJA, TAKUE KaK, HAIPUMEP, MOHOOJIEAT MOJMOKCHATUIIEHCOPOUTa; U
NPONYKThl KOHIEHCALIUN STUJIEHOKCH/IA C HETOJHBIMH CIIOXKHBIMH 3(QUpPaMH JKUPHBIX KUCJIOT U
AHTUIPUNIAMH TEKCUTONA, TAKUMHU KakK, HAMpHMEp, MOJHSTHJIEHCOpOUTaHMOHOoNeaT. BonHas
CYCHEH3Usl TaKXe MOXKET COAepKaTh I0 MEHbIIEH Mepe OJUH KOHCEPBAHT, TAaKOW Kak,
HampuMmep, 3THJI- U H-MPOMWI-N-THIPOKCUOEH30aT;, MO MEHbINEH Mepe OIHMH KPaCUTEJNb, IO
MEHbLIEH Mepe OOMH apOMaTH3aTOp, W/HJIU MO MEHbIIeH Mepe OIWH MOICIACTHTEIb, B TOM
YHUCJIe, HO HE OrPAHUYMBAsICh UMH, HAIIPUMED, Caxapo3y, CaXapHuH U acrapTaM.

MacnsiHble CyCNEH3MU MOKHO, HAlpHUMep, NPUTOTOBUThH MyTeM CYCHEHAMPOBAHUS IO
MeHbIlel Mepe omgHoro coenuaenus Gopmyisl (1) wumu dpopmynsl (II) mubo B pacTuTeNnbHOM
Macie, TakoM, HanmpuMmep, Kak apaxucOBOE MAcCJO, OJMBKOBOE MAaciO, KYHXXYTHOE€ MAacio U
KOKOCOBO€ MAacjio; WJIM B MHHEPAIBbHOM Maclie, TAKOM KakK, HalpuMep, >KUAKHHA mapaduH.
MacnsiHas CyCneH3Hsl TakyKe MOXET COAEpKaThb [0 MEHbINEH Mepe OJUH 3aryCTUTENb, TaKOU
KaK, HampuMep, MYEJHHbI BOCK, TBEpAbIH mapaduH W LETHJIOBBIH crupT. UTOOBI MOMYyYHTH
NPUATHYIO HAa BKYC MACIITHYIO CYCHEH3HMIO, K 3TOH MACHSHOW CYCII€H3UH MOJKHO TOOaBUTH IO

MEHBIIEH MEpPE OAUH U3 HOI[CJIaCTI/ITeJIefI, YK€ OMNHCAHHBIX BBIIIE, W/WIM TI0 MEHbIIEH MEpPE
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OIUH apomartu3aTop. MacisiHas CyCHeH3Us MOKET JOMOJHHUTEIbHO COAEpPXKATh IO MEHbIIeH
Mepe OJMH KOHCEPBAHT, B TOM YHCJIe, HO HE OTPaHMYUBASsICh STUM, HANPUMEpP, AHTHOKCHIAHT,
TaKOM Kak, HanpuMmep, Oy THIIMPOBAHHBIA THAPOKCHAHU30J U alib(a-ToKodepor.

JucrieprupyeMble MOPOLIKM M TPAaHYJbl MOXHO, HAlpHMeEp, NPUTOTOBUTH IyTEM
CMELINBaHUA 10 MeHbInell Mepe oxHoro coexmHeHus ¢opmynsl (I) w/mmm gopmynsr (II) mo
MEHbIIEH Mepe ¢ OIHUM ANCIEPTUPYIOIMM W/WJIM CMAaYUBAIOIIMM BEINECTBOM, IO MEHbIIEH
Mepe C OHUM CYCIIEHANPYIOLINM BEIIeCTBOM WU/UJIH 110 MEHbIIEH Mepe ¢ OTHUM KOHCEPBAHTOM.
INomxopsimue AUCTIEPTUPYIOINME BELIECTBA, CMAYMBAIOLINE BEINECTBA U CYCIEHAMPYIOLINE
BEIECTBA YK€ OMHUCaHbI BbIie. [IprMepsl KOHCEPBAHTOB BKIKOYAIOT, HO HE OTPAaHUYMUBAIOTCS

UMM, HampuMmep, aHTHOKCHAAHTBI, Harpumep, ackopOuHOByK kucnory. Kpome Toro,

,
JUCIIEPTUPYEMbIE TOPOLIKA W TPaHyJjbl TAKXKE MOTLYT COIEpXKaTb IO MEHbIIEH Mepe OAHO
BCIIOMOTaTeJIbHOE BELIECTBO, B TOM YHCJIE, HO HE OTPAaHHYUBASICh, HAPUMED, TMONICIACTUTEIH,
apoOMaTHU3aTOPBbI U KPACsIIUe BEIIECTBA.

OMyJsbcHsi, comepiKamasi Mo MeHblIed Mepe OgHO coeanHeHue ¢opmynbl (I) w/mmm
dopmyasl (II), MoxkeT OBITH H3TOTOBJIEHA, HAPUMED, B BUAE SMYJIbCHU Maclia B Boae. MacnsiHas
daza smysbcuii, comepxamux coenuHeHust Gopmyssl (I) w/umn dopmynsr (II), Moxker ObITH
COCTaBJIEHA M3 H3BECTHBIX HHIPEIMEHTOB H3BECTHBIM criocoboM. Macimsayo ¢asy moryr
00pa30BbIBaTh, HO 0€3 OrpaHUuYEHHMs, HATIPUMEp, PACTUTEIbHOE MACJO, TaKOe Kak, HaIpUMeED,
OJIMBKOBOE MAcli0 M apaxhCcOBOE MAcjO, MHHEpaJlbHOE Macjo, TaKOe Kak, HapuMep, *KUIKHiA
napaduH, a Takke UX cMecu. XOTs (aza MOXKET COIEepPIKaTh TOJbKO SMYJIbraTop, OHa MOKET
NPENCTABISTh COOOM CMECh IO MEHbILIEeH Mepe OAHOTO SMYJIbraropa ¢ KMPOM MJIA MACJIOM UJIH
KaK C JKUPOM, Tak U ¢ maciom. [loaxomsiiue SMyJbraTopbl MPEACTABISIOT COOOW, HO He
OrpaHUYMBAIOTCS MU, HalPUMep, BCTpevaromuecs B npupone Gocdaruasl, Hampumep, COeBbIid
JIEHUTHH, CJIOXKHBIC 3(1)I/Ipbl WUJIN HEIIOJHBIC CJIOKHBIC B(bl/lpbl, MOJIYUCHHBIE U3 JKUPHBIX KUCJIOT U
AHT'UAPUAOB T'CKCHUTOJIA, TAKHUE€ KaK, HAIpUMEP, MOHOOJECAT COp6I/ITaHa; a TaKXE MPOAYKThI
KOHACHCAIINU HEIIOJIHBIX CJIIOKHBIX 3(1)I/IpOB C OTUJICHOKCUAOM, TAKHUE KaK, HAIIPUMEP, MOHOOJIEAT
noJuokcusTUiIeHcopouTana. I[lpenmouTuTensHO TUAPOGUIBHBI 3MyJIbraTop MPUCYTCTBYET
COBMECTHO C JHMMO(UIBHBIM 3MyJIbraTOPOM, KOTOPBIH NEHCTBYET B KayeCTBe CTaOHIM3aTopa.
KpOMe TOro, MNpPEANOYTUTCIIBHBIM ABJIACTCA MPUCYTCTBUE KaK MaAcCjia, TaK W KHpPaA. OI[I/IH NN
HECKOJIbKO 3MYJIbFaTOPOB COBMECTHO C ONHHMM HJIM HECKOJBbKMMH cTaOuiu3aTopamu win Oe3
HUX COCTAaBJISIFOT TaK HAa3bIBa€MBbIN BMYJ'II:;FI/IPYI-OH_II/Iﬁ BOCK, 4@ BOCK BMECTEC C MacCJIOM U KUPOM
COCTaBJIAIIOT TaK HA3bIBAEMYI0 OMYJIbCHPYIOLIYIO MAa3eBYI0 OCHOBY, KoTopas oOpasyer
MAaCJISTHUCTYIO JUCIEPCHYIO (a3y peuenTypbl KpPEeMOB. DMYJIbCHS MOXKET TakKkKe COIepiKaTh
MOJICIIACTUTENb, APOMATU3AaTOP, KOHCEPBAHT W/WMIU AQHTHOKCHUIAHT. OMYJIbraTopbl H

CTa6I/I.]'II/13aTOpr BMYJ'II:;CI/II\/'I, noaxoaAmue Jjisd HCIOJb30BAHHMA B KOMIIO3HMIIMHM COTJIACHO
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HacTosieMy W300peTeHuio, mpenctaBisitor coboii Tween 60, Span 80, meTocTeapuIIOBBIMA
CIIUPT,  MHUPUCTWJIOBBI  CIHPT,  TJHIEPHJIMOHOCTEApaT,  JIAYPHICYIbpaT  HaTpus,
IIIMLEPUIANCTEApaT OTAEIbHO MM C BOCKOM WJIM JPYrHe€ MaTepuabl, XOpPOIIO H3BECTHBIE B
JaHHOW 00JIACTH TEXHUKH.

Kpome Toro, coenunenust popmynsl (I) w/mnu opmynsr (II) Moryt ObITh BBEAEHBI,
HarpuMep, BHYTPUBEHHO, TMOAKOKHO W/WIM BHYTPUMBIIIEYHO B JIIO0OH (hapMaleBTHUECKU
npuemsieMoll W moxxopsAuied ¢opme ansd uHbeKUMHA. lIpuMepHble WHBEKIHMOHHBIE (DOPMBI
NPEACTABIISIIOT COOOH, HO HE OrPaHUYMBAIOTCS MU, HATIPUMED, CTEPUIIbHBIE BOAHbBIE PACTBOPHI,
cofiepskallye NpuemMiieMble HOCUTENM U PacTBOPUTENH, TaKue Kak, HalpuMmep, BOAA, PacTBOP
Punrepa u M30TOHMYECKUN PAcTBOP XJIOpUAA HATPHUS, CTEPUIIbHbIE MUKPO3MYJbCHUH Macia B
BOJIE, & TAK)KE BOIHbIE WJIM MACJIsIHbIE CyCIIEH3UN.

Komno3uuuu 17151 mapeHTepansbHOrO BBEIEHUs MOTYT IMPUCYTCTBOBATh B (hOpME BOAHBIX
WIN HEBOAHBIX M30TOHMYECKHX CTEPHJIbHBIX WHBEKIIMOHHBIX PACTBOPOB WJIHM CyCIE€H3ui. OTH
pPacTBOPbI M CYCHEH3MH MOTYT OBITh M3TOTOBJIEHBI U3 CTEPHJIBHBIX MOPOLIKOB WMJIHM I'PAHYJ C
UCIIOJIb30BAHMEM OJIHOTO MJIM HECKOJIbKUX HOCHUTeNed WM pas0aBHTENEH, YIOMSHYTBIX IS
NPUMEHEHUs1 B MpernapaTax Ajil MepopajbHOrO BBEACHHs, WM C HCIONb30BAHMEM APYTHX
HNOAXOASAMINX JUCHEPTrUPYIOIINX WM CMAaYMBAKOLIMX BEINECTB U CYCHEHAMPYIOLINX BELIECTB.
CoenuHeHuss MOTyT OBbITh PACTBOPEHBI B BOJE, MOJHATHUJICHTJIHKOJE, MPOMUICHIJIUKOIIE,
STaHOJIe, KYKYpPy3HOM Maclie, XJIOMKOBOM Maclie, apaxHCOBOM Macje, KYH)KyTHOM Macle,
OEH3MJIOBOM CIUpPTE, PACTBOPE XJIOPUIA HATPHs], TPAraKAaHTOBOW KaMEOW W/WIM Pa3JIMYHbIX
OydepHbIx pacTBopax. [Ipyrue BCIOMOraTebHbIE BELIECTBA M CIIOCOOBI BBENEHHUS XOPOLIO U
IIMPOKO M3BECTHBI B 0OMacTu (papmMarneBTUKH. AKTUBHBIH MHIPEIHEHT TaK»Ke MOXKHO BBOJIUTH
MOCPEACTBOM UHBEKIIUU B BUJE KOMIIO3ULIMU C MOAXOIALIUMH HOCUTENSIMU, MPEACTABIISIOLUMU
co0oi (pU3HONOTHUYECKHU PAaCTBOP, PACTBOP AEKCTPO3bI WJIM BOAY, WJIU C LHUKJIOAEKCTPHHOM
(Mcrmonb3ysi HampuMep, KanThU30j), ¢ COJNIOOWIHM3AIMeld BCIOMOTAaTeIbHBIM PAaCTBOPUTEIEM
(ucmosnp3ysi, HapUMep, MPOMMICHIJIMKOJIb) WM ¢ MULEJUIIPHON coMmo0min3anueil (MCrmonb3yst
Harpumep, Tween 80).

CrepusibHBIN Tpenapat IJisi HHBEKIHMI MOXKET TaKKe MPENCTaBISATh COOOH CTepUITbHBIN
pacTBOp WIM CYCIEH3UI0 [JIs1 MHBEKUHUH B HETOKCUYHOM MapEeHTEpalbHO MpUEMIIEMOM
pa3baBuTene WM pPACTBOPUTENE, Hampumep, B Buue pactBopa B 1,3-Oyranmuone. B uucno
NPUEMJIEMBIX HOCUTENIEH U pacTBOPHUTENEH, KOTOPbIE MOTYT OBbITh HCIIOJIb30BaHbI, BXOIST BOJA,
pactBop PuHrepa u W30TOHMYECKHH pacTBOp xJyopuzaa Hatpus. Kpome TOro, B kadecTse
pacTBOPUTENST WM CYCHEHIUPYIOMEeH cpenbl OObIMHO HCIIONB3YVIOT CTEPHIIbHBIC HENeTydHe

macna. Jyis 3Tol menum MokeT OBITh MCIOJB30BAHO JIFO0OE MSTKOe HeleTydee Macjio, B TOM
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YHCJI€ CUHTETUYECKHEe MOHO- WJIM IUrIuLepunbl. Kpome Toro, sKupHBIE KHCIOTBL, TaKue Kak
OJIEMHOBAs! KMCJIOTA, HAXOAST MPUMEHEHNE B M3TOTOBJICHUN HHBEKIMOHHBIX ITPETIapaToB.

CrepuibpHass MUKPO3MYJIbCUSI Maciia B BOAE Ui MHBEKLUUH MOXKET OBITh M3TOTOBJIECHA,
HampuMmep, B pesyibrare (1) pacTBOpeHHs IO MEHbIIeH Mepe oqHOro coequHeHus: GopmyJsr (1)
w/unu ¢popmyasl (II) B macnsHOH ¢asze, Takol Kak, HAIPUMEP, CMECh COEBOE MACJIO U JICLIUTHHA,
(2) obvenmnenus macnsHoi (asbl Gopmynsl (I) w/mmu dopmyner (II) co cmecbro Boabl U
raunepuHa; U (3) KoMOMHUPOBaHHOI 00padOTKH ¢ 0Opa30BaHHEM MHKPO3MYJIbCHH.

CrepusbHast BOIHAS MU MACJISIHAs CyCIEH3HsI MOJKET ObITh U3TrOTOBJIEHA B COOTBETCTBUH
co croco0aMu, yke U3BECTHBIMHU B JaHHON oOsacTy TexHUkU. Hanpumep, cTepuibHbIN BOTHBIN
pacTBOp WM CYCIIEH3UK0 MOKHO M3TOTOBHUTH C HETOKCHYHBIM TPUEMIIEMBIM  JJIs
MIAPEHTEPAIIbHOIO BBENEHUs] pa30aBUTENEM WM PAaCTBOPUTENIEM, TaKUM Kak, Hampumep, 1,3-
OyTaHANON;, W CTePIJIbHAS MACISTHUCTAsl CYCHEH3HsI MOXKET ObITh U3TOTOBJIEHA CO CTEPHIIbHBIM
HETOKCUYHBIM TPHEMJIEMbIM pPACTBOPUTENIEM WIM CYCHEHAMPYIOLIEH Ccpenoil, Takol Kak,
HanpuMep, CTEPWJIbHBIE HEJNeTyuydhe Maclia, Halpumep, CHHTETHYECKHE MOHO- WU
JUTTULEPUIBL; & TAKIKE JKUPHbIE KUCIIOTBL, TAKUE KaK, HAPUMep, OJIEMHOBAsK KUCJIOTA.

dapmaneBTUUYECKH  NpUEMJIEeMble  HOCUTENH,  BCIIOMOTaTeJbHbIE  BEIECTBA U
HAIIOJIHUTENH, KOTOpPbleé MOTYT OBbITh HCIIONB30BaHBI B (PApMALEBTHYECKUX KOMITO3UIIMSX
COTJIACHO HACTOSIIEMy H300peTeHUI0, MPEACTABISIIOT COOOW, HO HE OrPaHWYMBAIOTCS HMH,
MOHOOOMEHHUKH, OKCHJ AJIOMUHUS, CTeapaT aJIOMHHUS, JICLUTHH, CaMO3MYJIbTUpPYIOIIHECs
cuctembl nocraBku JyekapctB (SEDDS), takue kak d-anmbga-Toxodepos MOJH3THUICHTIHKOIb
1000 cykuMHAT, MOBEPXHOCTHO-aKTHUBHBIE BEINECTBA, HCIOJb3yeMble B (hapMalleBTHUECKHUX
JIEKapCTBEHHBIX (popMax, Takux kKak Tween, MOIMITOKCHIMPOBAHHOE KaCTOPOBOE MACIO, TAKOE
kak rnoBepxHOCTHO-akTuBHOE BeuiectBo CREMOPHOR ot kommanuu BASF, wmm npyrue
nofoOHbIE TOJMMEPHbIE MATPHUIBl JJIi JOCTABKH, CBIBOPOTOYHBIE O€JKH, TaKHe Kak
ChIBOPOTOYHBIN anbOyMUH 4YenoBeka, OydepHble BemiecTBa, Takve Kak (ocdaThbl, TIIHIUH,
cOpOMHOBasE KHCIOTa, cOpOaT Kajus, HENOJHbIe TJIMLEPHIHbIE CMECH HACBIIIEHHBIX
PaCTUTENBbHBIX JKHUPHBIX KUCIOT, BOAA, COJIA WJIH 3JIEKTPOJIUTHL, TaKUe KaK CyJb(paT mpoTaMuHa,
runpodochar muHaTpus, ruapodocdar Kamus, XJIOPHI HATPHUS, COJNU IHMHKA, KOJUIOWIHBIMI
IVOKCUJ KPEMHHs, TPUCWJIMKAT MAarHus, MNOJMBHHUINHPPOJIUAOH, BEUIECTBA HAa OCHOBE
LIEJUTFOJIO3BI, TIOJMATHIIEHTIINKOJIb, HATPUEBAs COJIb KapOOKCHMETHIILEIUTIONO3bI, TIOJTUAKPUIIATHIL,
BOCKH, OJIOK-COMOJMMEPBl TOJHITWICHA U TOJHOKCUIPONMIIEH, TMOJU3TUIICHIJIUKONb U
mepcTsaHoN kup. LIuMKnonekcTpuHbl, Takue Kak aib(da-, 6eTa- U raMma-IUKIOASKCTPHH, WIN
XUMHYECKH MOIU(PHUIMPOBAHHBIE MPOU3BOAHBIC, TAKHE KAaK THIAPOKCHAIKIIILUKIOACKCTPHHBI,

BKJIIOYass 2- U 3-TUAPOKCHUIIPOMWILUKIOASKCTPUHBI, MM JAPYTHe CONIOOMIM3HPOBAHHBIE
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MPOU3BOAHBIE, TAKXKE MOTYT OBbITh YCHEIIHO WCIOJBb30BAHbI ISl VJIYYIICHUS JOCTaBKH
coequHeHuH GopMyJ1, KOTOpPBIE OMUCAHBI B HACTOSIIEM JIOKYMEHTE.

dapManeBTUYeCKH aKTHBHBIE COSNMHEHUs COTJIACHO HACTOSLIEMY H300pPETEHHIO MOTYT
ObITh TIepepaboTaHbl B COOTBETCTBUU C OOBIYHBIMHU (hapPMALEBTHYECKUMU METONAMHU B LEJISIX
MOJIYUEHUST JICKAPCTBEHHBIX CPENCTB Ui BBENCHHUs MALMEHTaM, BKJIFOYAsi JIOAEH U APYTUX
mytekonuTaromux. PapManeBTUYECKHe KOMIO3UIUH MOTYT OBITh MOABEPTHYTHI OOBIYHBIM
(dapMaLleBTUYECKUM OfepalusM, TAaKUM KakK CTePWIM3AlMs, W/WIK OHH MOTYT COIEp:KaTh
OObIYHBIE  BCIIOMOTATEJIbHbIE  BEIIEeCTBA, TaKWE KaK KOHCEPBAHTHI, CTAOMIM3AaTOPBHI,
CMauMBaIOINE BEIIeCTBA, dMyJbraTopbl, OydepHbie BemecTBa U T. 4. TaONeTKH U TMHIFOJIH
MOTYT OBITb HW3TOTOBJICHBI C IOMOJHUTEIbHBIM KHIIEYHOPACTBOPHMBIM TOKpBbITHEM. Takue
KOMIIO3HUIIMA MOTYT TaKXe COAepkKaTh BCIIOMOTATEIbHbIE BEIIECTBA, TAKME KaK CMAauMBaIOLINE,
MOJICITAIHBAIOLINE, APOMATU3UPYIOIINE U AYLIHCTHIE BEI[ECTBA.

Konn4uecTBO BBOIMMBIX COSAMHEHUN U PEXKUM JTO3UPOBAHUS IS JIeUeHUs] OOJIe3HEHHOTO
COCTOSIHUSI C TIOMOIIBK) COCAMHEHUI /WU KOMITO3ULMI COTJIACHO HACTOSLIEMY H300pPETEHHIO
3aBHCAT OT MHOXeCTBa (HDaKTOPOB, BKJIFOUAs BO3PACT, MACCy Tela, MOJ, COCTOSIHUE 37JOPOBbS
cyObekTa, TN OOJNE3HU, TSHKECTH OOJIE3HHM, MYTH U YacTOThI BBEACHMS, & TAKKe KOHKPETHOTO
UCTIONIb3YEMOTO COeAMHEHUs. TakuM o0pa3oM, PeKuM JO3UPOBAHHS MOXKET BapbHPOBATHCS B
IIUPOKUX TpefeNnax, HO €ro MOXKHO OINpeAeNuTb B PYTHHHOM peXHME C HCIOJIb30BaHUEM
CTaHIAPTHBIX MeTomoB. llomxoxsimei MoOkeT ObITb CYTOYHAsl [103a, COCTABJISIFOIIASI
npubm3uTenbHo oT 0,001 no 100 Mr/kr maccel Teja, MPEANOYTHTEIHHO MPHUOIU3UTENILHO OT
0,0025 no 50 mr/kr mMacchl Tesa ¥ HauboJee MPeanoYTHTENbHO pubdau3uTeasHo ot 0,005 o 10
Mr/kr Macchl Tena. CyTodHast 103a MOKET ObITh BBEJIEHA MyTEM BBEIEHHUSI OT OJJHOU IO YeThIpeX
nopuuii B CyTku. B Ipyrux cxemax IO3WpOBaHHsI MPeNyCMOTPEHA OHA 1032 B HEHENIO U OJHA
7032 B IBYXTHEBHBIH LIUKJI.

JIns  TepameBTUYECKHUX LeJed aKTHBHBIE COENMHEHHs] COTJIACHO  HACTOSIIEMY
HU300pETEHNIO OOBIYHO KOMOMHUPYIOT C OAHUM HJTH HECKOJBKUMU abIOBAHTAMH, MOIXOSIITUMHU
IUI YKA3aHHOTO MyTH BBeAeHWs. [Ipu mepopajbHOM BBENEHUH C COENUHEHUSMH MOTYT OBITh
CMEIaHbl JIAKTO3a, €axapo3a, KPaxXMaJbHBIA IMOPOIIOK, CIOXKHBIE 3(QUPHl LEJUTFOJIO3bI |
AJIKAHOBBIX KHCJIOT, CJIOKHBIE aIKHI3(UPBI [EJUTIOJIO3b], TaJbK, CTEAPUHOBAsT KUCIIOTA, CTeapaT
MarHus, OKCHUJl MAarHus, HAaTPUEBble W KajblHeBble conu (GocHOpHOW U CEpHOUM KHUCIIOT,
JKEJIATUH, TYMMHUApaOWK, ajbI'MHAT HATPHs, TOJMBUHIUIMIUPPOIUIOH W/WIIA TOJUBHHUIIOBBIN
CIHPT, a 3aTéM MOXKeT OBbITh OCYIIECTBIEHO TaOJEeTUPOBAHWE WJIM WHKAICYJTHMPOBAHHE JIJIs
yaoOHOrOo BBeAeHHs. Takue KarcCyJibl WIH TaOJIeTKH MOTYT COIEepKaTh KOMITO3UIUIO C
KOHTPOJIUPYEMBIM BBICBOOOKIASHHEM, KOTOpasik MOXKET MPUCYTCTBOBaTh B BUAE IHUCIIEPCHH

AKTUBHOI'O COEAUHEHNA B TUAPOKCUTTPOTTUIIMETHUIILCIIIFOJIO3E.
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dapmMalieBTUUECKHE KOMIIO3ULIMK COIJIACHO HACTOSIIIEMY H300pPETEHHIO COIEepIKaT Mo
MEHbIIeH Mepe onHO coenuHeHue Gopmyibl (I) 1 HeoOsS3aTebHO TOMOMHUTENBHOE BEIIECTBO,
BBIOpaHHOE M3 JIIOOOro (apManeBTUYECKH MPHEMIIEMOTO HOCHTENS, BCIIOMOIaTeIbHOIO
BEILLECTBA U HANIOJHUTENS. AJIbTEPHATHBHBIE KOMITO3HLIMHU COTJIACHO HACTOSLIEMY M300PETECHHIO
comepxkat coenmHenne (Qopmyner  (I), ommcaHHOE B HACTOSIIEM JOKYMEHTE, WJIH
COOTBETCTBYIOLIEE TPOJEKAPCTBO, a Takke (apMalleBTUYECKH MPHEMIIEMbIl HOCUTEb,
HAIOJHUTEJb HJTH BCIIOMOTaTeIbHOE BEIECTBO.

dapmManeBTUUECKHE KOMIIO3ULIMU COTJIACHO HACTOSIIIEMY H300pPETEHHIO COIEepIKaT Mo
MeHblIel Mepe ogHO coeauneHue Gopmyinnl (II) n HeOOA3aTENBPHO OMONHUTENBHOE BEIIECTBO,
BBIOpaHHOE M3 JIOOOro (QapManeBTUYeCKH MPHEMIEMOrO HOCHTENs, BCIIOMOIaTeIbHOTIO
BEILECTBA U HATIOJHUTENS. AJIbTEPHATHBHBIE KOMITO3HLIMHU COTJIACHO HACTOALIEMY M300pPETEHHIO
comepxkat coenuHeHue Qopmyner (II), ommcaHHOEe B HACTOALIEM JIOKyMEHTE, WJIH
COOTBETCTBYIOLIEE TIPOJEKAPCTBO, a Takke (apMaleBTUYECKH IPHEMIIEMbIl HOCHUTEb,
HAITOJIHUTEJb MJTH BCIIOMOTaTeJIbHOE BEIECTBO.

Hacrosimee wnszoOpereHne Takke pacmpocTpaHseTcss Ha usgenue. lcmonb3yemblil B
HACTOSIIIIEM JTOKYMEHTE TePMUH «M3JeNINe» O3HA4aeT, HO He OrPaHUYMBAETCS] UMM, HAOOpBI U
yHakoBKH. M3aenue COrnacHO HACTOSIEMY H300pPETEHUIO CONEPKUT. (a) MEepBbIi KOHTEWHED;
(b) dapmaueBTHYECKYI0 KOMIO3ULIMIO, HAXOISINYIOCS B IEPBOM KOHTEWHEpe, TNpPU 3TOM
KOMITO3HLIUSI COIEPIKUT MEPBOE TEPANEBTHUECKOE CPENCTBO, CONEPIKALIEe COEAUHEHHE COTTIACHO
HACTOSIIIEMY M300PETEHUI0 Wi ero (papMaleBTUYECKH MpUEMJIEMyIO coyieByro (opmy; u (c)
JIMCTOK-BKJIAZbIII, B KOTOPOM YyKa3aHO, 4TO (hapMaleBTUYECKash KOMIIO3ULMS MOXKET ObITh
UCIIOIb30BaHA AJIs JICUSHHsI CEPIEUHO-COCYAUCThIX 3a00/IeBaHU, 1Uype3a W/Uiii HaTpHiiypesa.
CornacHo ApyroMy BapHaHTE OCYILIECTBJIEHHS BO BKJAJbIIIE YKa3aHO, YTO (HapMaL[eBTUUECKY IO
KOMITO3MLIMIO MOKHO HCIIOJIb30BaTh B KOMOMHAIMK (KaK OMpENeseHO paHee) CO BTOPHIM
TepareBTUUECKHM CPEACTBOM ISl JIEYEHHUs CepeUHO-COCY AUCThIX 3a00NIeBaHU, TUype3a u/iiu
Hatpuiiypesa. M3nenne MOXeT NOMONHUTEIBHO conepskaTh. (d) BTOpOil KOHTEWHEp, MpPU 3TOM
koMmroHeHThl (a) u (b) pacmosokeHbl BHYTPH BTOPOrO KOHTEHHEpa, a KOMIIOHEHT (C)
pacmojiokeH BHYTPH WJIM CHApy’>KH BTOPOro KOHTeiHepa. HaxokaeHue BHYTpU MEpPBOrO H
BTOPOr'O KOHTEMHEPOB 03HAYAET, YTO COOTBETCTBYIOLINN KOHTEHHEP COAEPIKUT 3JIEMEHT B CBOUX
IpaHULIAX.

IlepBblii KOHTEWHEp MpencTaBiIsieT COOOW COCYZ, WCIIONB3YEeMBbIH Il  XpaHEHUs
(papMaLIeBTHYECKON KOMIO3UIMU. JTOT KOHTEWHEp MOXKET ObITh MpeaHa3Ha4YeH JJisl
NPOU3BOJCTBA, XPAHEHUs], TPAHCIIOPTHPOBKHU W/WJIM WHIUBHIAYAJIbHOW MPOJAKK/Tponaku 0Oe3
ynakoBku. [lepBblil KOHTEHHEP MOXKET MPEACTaBIsAThL coOON OyThUIKY, OaHKy, (JIaKoH, KOJOY,

WINpUL, TOOWK (HampuMep, MJii KPEeMOBOTO IMpemapaTta) WM JIOOOW Apyroil KOHTEHHep,
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UCTONB3yEeMbIHl  JJI1  TNPOU3BOJACTBA, XPAHEHUs, XpaHEHWs] WIM  PaclpOCTPaHEHUs
(hapMaLieBTHYECKOTO MPOAYKTA.

BTopoli kOHTEHHEp UCHONB3YeTCsl [JIsl XpPaHEHUs MEepBOrO0 KOHTEHHepa W,
HeoOs13aTeNbHO, MCTa-BKIaAba. [IprMepsl BTOpOro KOHTEeHHEpa MPENCTaBIsA0T cOO0H, HO He
OTPaHUYMBAIOTCS IMU, KOPOOKH (HarpuMep, KapTOHHbBIE FIIH IIACTUKOBBIE), SILITUKH, KAPTOHHBIE
KOpOOKM, mTakeThl (HampuMmep, OyMa)KHblE MM IUTACTHKOBBIE MAKEThbI), CYMKH H MEIIKH.
Bxnagpiin B ymakoBKy MOXKET ObIThb (PM3WYECKH INMPUKPEIUIEH K BHEIIHEH CTOPOHE IEePBOrO
KOHTEeHHepa ¢ MOMOIIBIO JICHTHI, KJiesl, CKOOKH HJIU IPYTOro CPECTBA KPEIJICHUS, MITH OH MOXKET
pacronaraTbCsi BHyTPU BTOPOTO KOHTeHHepa 0e3 Kakux-1100 PU3NUECKUX CPEICTB KPEIUIEHHUs K
NepBOMY KOHTeiHepy. B xadecTBe anbTepHATUBbI, BKJIAJBIII B YIIAKOBKY PACIOJIOXKEH CHAPYXKU
BTOPOrO KOHTelHepa. Ilpu pasmelneHud Ha BHEIIHEW CTOPOHE BTOPOro KOHTEHHepa
NPENNOYTUTENIBHO, YTOOBI BKJIAJABII B YNAKOBKY ObUT (PU3UYECKU MPHUKPEIUIEH C MOMOLIBIO
JICHTBI, KJies, CKOOKU MJIM IPyrOro CPencTBa KperuieHus.. B kadecTBe abTepHATUBBI, OH MOXKET
ObITH NMPUMBIKAIOIIMM MM KAaCAOIIUMCS BHELIHEH CTOPOHBI BTOPOrO KOHTeWHepa, He Oyay4u
(HU3HUECKH MPUKPETICHHBIM.

Bxuazbinn B yrakoBKy NMpeAcTaBisieT COOOH 3THKETKY, SPJIbIK, MapKep WM APYTOH JIUCT,
Ha KOTOPOM B TIMCBMEHHOM BHIE TMpEACTaBlIeHa MH(POpPMALMs, OTHOCSINAsICS K
(bapMarieBTHYECKONW KOMITO3UIUK, HAXOJSINENCs BHYTPU TMEPBOTO KOHTEWHepa. Y Ka3aHHYIO
uHpopmanuo OOBIMHO  ONpeAensieT PEeryJUpYIOLIHi  OpraH, IOJHOMOYHUS  KOTOPOTo
pPacTpOCTPaHSIOTCS Ha O0JNacTh, B KOTOPOW JOJDKHO TPOAABATbCS u3zenue (Hampumep,
VYrpapineHue Mo CaHUTAPHOMY HaA30py 3a KAa4eCTBOM IHILEBBIX MPOAYKTOB U MEIUKAMEHTOB
CHIA). TpenmouyTHTEIBHO HA JIMCTKE-BKJIABIIIE KOHKPETHO MEPEUMCIICHBbI TMOKA3aHUs, IS
KOTOpBIX OblTa omoOpena papmaneBTUYECKass KOMITIO3ULMS. BKIaAbII B YITAKOBKY MOXKET OBITh
U3TOTOBJIEH M3 JIFOOOr0 MaTepualia, KOTOPbIH IMO3BOJISIET YEJIOBEKY MPOYUTATh CONEPIKAIIYIOCS B
HEM WM Ha HeM nH(popmaruro. Bxiagein B yIakoBKy MPEANOYTUTENBHO NMPEACTABISIET COOOH
NPUTOAHBIA U MevYaTu marepuan (Hampumep, Oymary, MiacTuK, KapToH, ¢osbry, Oymary c
KJIEMKOW OCHOBOM WJIH TUIACTHK), HA KOTOPOM OblTa MpeacTaBlieHa (HalpuMep, HarevyaTaHa Win
HAHECEHA) JKeJlaTenbHas HHPOpMAaLUs.

Cnoco0bI nmosyueHust

CoenuHeHHs COTJIACHO HACTOSIILEMY H300PETEHHI0 MOTYT OBITh TOJYYEHBI PSIOM
CIoco0OB, KOTOpPBIE XOPOIIO H3BECTHBIX CIEIHAICTaM B O0JACTH TEXHHKH OPTaHUYECKOTO
cuaTe3a. COemqUHEHMs] COTJIACHO HACTOSIIIEMY H300pETeHHMI0 MOTYT OBITh CHHTE3UPOBAHBI C
UCTIOJIb30BAaHUEM CITOCOOOB, ONMMCAHHBIX HIDKE, BMECTE C CHHTETUYECKHMHU CIIOCOOaMU, KOTOPBIE

U3BECTHBI B OOJACTU CHHTETUYECKOM OpFaHquCKOﬁ XUMUH, UK UX BapualUusaIMH, KOTOPHBIC
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U3BECTHBI CHEIHMAJNCTaM B JaHHOW O0NacTH TexXHUKU. [IpeamodrurenbHble CrOCOObI
NPEACTABISIIOT COOO0M, HO HE OTPAHUYHMBAIOTCS UMH, CIIOCOOBI, KOTOPBIE OMMCAHBI HUXKE.

Peakuny m MeTOnMKM, ONMHCAHHBIE B 3TOM pasfelie, OCYIIECTBIIOTCS C MPHUMEHEHHEM
pacTBOpPUTENEH, COOTBETCTBYIOLINX HCIIOJB3YEMbIM PEAreHTaM M MaTepuasiaM U MOAXOISIIUM
IUIl OCYIIECTBIIIEMBIX IpeBpameHuil. Kpome Toro, mpu omucaHUM CHHTETHYECKHX METOOB,
ONHMCAHHBIX HIJKE, CIEAYeT MOHUMATh, YTO BCE IpeJjaraeMble YCIOBHS PEAKLHH, BKJIIOUas
BBIOOP PAaCTBOPUTEIS], PEAKIIMOHHYIO aTMoc(hepy, TEMIIepaTypy peakiuH, MPOAOJLKUTENbHOCTD
SKCIEPUMEHTa M TMpouenypbl oOpaboTKH, BBIOpaHBI KaK CTAHAAPTHBIE YCIOBHS ISl 3TOU
peakuuy, KOTOPbI€ AOJDKHBI ObITh IMOHSATHBIMH JAJISI CHENMAJINCTa B JaHHOW OOJACTU TEXHUKH.
Crnenuamucty B 00JacTH OpPraHMYECKOrOo CHHTE3a MOHSATHO, YTO (PYHKIMOHAJIbHBIE TPYIIIIHI,
KOTOpbIE IMPHUCYTCTBYIOT B PA3JIMYHBIX YaCTAX MOJIEKYJIbL, IOJUKHBI OBITb COBMECTHMBIMU C
IpeasiaraéMbIMi PeareHTaMHu M peakUusiMi. Takue OrpaHHYEHHs] B OTHOLIEHWH 3aMECTHTENeH,
KOTOpBIE AOJKHBI OBITh COBMECTHMBIMHU C YCIOBUSIMH PEAKLMH, OYAyT OYEBUAHBI CIELUATICTY
B JIaHHOH OOJIAaCTM TEXHHWKH, U B TAKHUX CIydYasX HEOOXOJUMO HCIIOJIB30BAThH AJIbTEPHATUBHbIC
MeTOAbl. DTO HMHOrAa TpeOyeT peleHus, 4yToObl M3MEHWTh MOPSIIOK CTAAMH CHHTE3a WM
BBIOpAaTh OAHY KOHKPETHYIO CXEMy Ipoliecca BMECTO APYTOH, 4TOOBI MOJNYYUTDH JKEJNATEIbHOE
COeIMHEeHNE COTJIAaCHO HacrosimeMmy uzoOpereHuto. Kpome Toro, cnepyer mpusHaTh, 4TO elie
OHO BaXKHOE COOOpa’keHWE TMpHU IUIAHUPOBAHMU JIOOOrO TMyTH CHHTE3a B O3TOW 00JacTu
npencTaBisier coOOH pasyMHBIH BbIOOP 3aIMUTHOW TPYIIIbL, HCIOJB3YEMOW IJIsl 3aIUThI
PEAKLIMOHHOCTIOCOOHBIX (DYHKIIMOHAIBHBIX TPYIII, MPUCYTCTBYIOIUX B COSTUHEHHSX, KOTOPBIE
OMHUCAaHBl B HACTOALIEM H300peTeHHH. ABTOPUTETHBIH OTYET, B KOTOPOM OIHMCAHO MHOKECTBO
AbTEPHATHB JUIsI KBATM(ULIUPOBAHHOIO MPAKTUKYIOIIEro CIELUAINCTA, MPEICTaBIseT COOOH
otuet Greene et al., «3amUTHBIE TPYNITBI B OPraHMYECKOM CHHTE3€», TpeThe usnanue, Wiley &
Sons, 1999 r.

Cxema 1
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C

Yo NH, i MeSOXI N
= il. NaOH —,. 2l Y
Zz{ I i 22{ I “SOsMe z E
X Z! ITHKTH3AIHT
Z', 72 = CI, Brum| 1b 1d
1a

N-amu{JmpOBa}me {m
7N \ BO
R'—W N-Ar-B{Qalkyl)> tO alkyl)z
N / peakitHs \

1F COYeTAHHA
Cy3ykn

R! ,R
7N YN N Yoo N
i 3l Jo( e HT L
Ar =npiza s rerepoaprr, W = NamCH PG = samrras rpymma
(1) 1h
1. THIPHPOBAHHE
ii. yoameHHe 3a0IHTHOH IPYIOIEL
iii. JTOTIOMHHTEMbHEIE MOTH(HK AT
R‘1
Yoo N
X
(I

Ha cxeme 1 omucan cunre3 coemunenuit ¢opmyn (I) u (I’). B pesyabrare peakumu

—

coenuHeHHus1 la c MeTaHCYJ'Ib(l)OHI/I.HX.HOpI/IHOM C HNOCJICAYHIIUM THAPOJIU30OM OCHOBAHHEM,

TAKUM KakK THIPOKCUA HATpUs, MOXKeT ObITh MOJNy4eHO coenuHeHue lb. B pesynbrate

LMKJIN3aLUN coenquHeHns 1b u ankuHa 1¢ B MPUCYTCTBUU MAJUIAAHEBOTO KaTajlH3aTopa, TAKOTO

kak xyopup Ouc(tpudpenmwidochun)namanusa(ll) smecre ¢ Homunom menu(l), moxxer OBITH

NoJyueHo coequHeHue 1d, KOTopoe MOXHO AJKUIMPOBATH C TOJydeHHEM coenuHeHus le. B

pesynbrare peakuun coderanus Cy3yku coenuHenus le ¢ a¢upom OopHOU kuciotel 1f moryT

ObITh MONTyueHb! coenuHenus popmyel (1) wm npenmecrsennuk (I). AranoruuHeiM 00pa3oM, B

pesynbrate peakuuu coderanus Cy3yku coenuHeHus: le ¢ 3¢upom OOpHON KHUCIOTHI 1g MOXKeT

ObITh TIONy4YEeHO coenuHeHne lh, KoTopoe MOXHO mpeBpaTuTh B coenuHeHHus Gopmyisl (I7)

NOCPEACTBOM Tr'MAPUPOBAHUA, Y OAJICHUA 3aH_II/ITHOI\/'I rpymIibl U JOMOJHUTEIIbHBIX MOI[PI(l)I/IKaLIPIfI.

Cxema 2
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NH, i. MeSOCI H - (:)

A i N H
2 ii. NaQH Xy 1c N
z {I T - ZZ{I SOsMe sz@
N"Z N~ ~Z1 ITHKTH3AIHS N
1 = LTH
Z1, 22 = C|, Brum]| 3 1
1i
2N
N-amxemHpoBaHHe z M
— N
R5a.
7N N\
R'—W N-Ar-B(Oalkyl); ‘ OB Qalkyl)y
\_.// peamax \
1f COYeTaHHI
Cy3yxH
77N 2N \ N
R-W  N-Ar oy N »
R5a R5a

Ar =apm1 i rerepoapl. W = Nemz CH PG = samETHAL rpyIma

(1) m

1. THAPHpOBaHKE
ii. yareHHe 3anTHOH IpyImm
iii. MOTIOMHHTEMBHEIE MOTHHKAIIHH

N
R—N N
o
N
RSa

(r)

Ha cxeme 2 omucan cunte3 coenunenuit Gopmyn (II) u (II'). B pesynbrate peaximm
coennHeHUs 11 ¢ MeTaHCYIb()OHMIXJIIOPUAOM C MOCJIEAYOIIUM THIPOIU30M OCHOBAHUEM, TAKUM
KaK TUAPOKCHJ HATPHUS, MOXKET OBITh MOJIyueHO coenuHeHue 1j. B pesynbrate mukimzanuu
coennHeHUs 1] u ankuHa 1¢ B MPHCYTCTBUH MAJUTAJUEBOrO KAaTAJIM3aTOpPA, TAKOTO KaK XJIOPHI
ouc(tpudenmndocun)namanus(Il) smecre ¢ Homumom memu(l), Moxker OBITH MONYYEHO
coenuHeHue 1k, KOTOpoe MOXKHO aJKWJIMPOBATH C MoJyueHHeM coexuHeHusi 11. B pesynbrare
peakuun coueranust Cy3yku coemuHeHuss 11 ¢ spupom OopHol kucnorsl 1f moryt ObITh
noiy4eHbl coenuHeHus popmynbl (II) mwim npenmectsenauk (II). AnanormuneiM 00pa3oM, B
pesynbrate peakuuu couetanusi Cy3yku coenunenus 11 ¢ agupom GopHoit kucioTel 1g MoxkeT
OBITH MONyYEHO COEAMHEHHE lm, KOTOpOoe MOXKHO MpeBpaTHTh B coemuHeHus ¢dopmysl (I117)

NOCPEACTBOM Tr'HAPUPOBAHUSA, Y AAJICHUA 3aH_II/ITHOI\/'I rpynrIibl U JOMMOJHUTEIIbHBIX MOI[PI(l)I/IKaLIPIfI.

IIpumepsl
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CoenuHeHHs1 COTJIACHO HACTOSIIEMY H300pPETEHHIO M TMPOMEXKYTOYHbIE COCOHMHEHMS,
UCTIONIb3YEMbIE TIPH TOTYYEHUN COSAMHEHUI COrJIACHO HACTOSIIEMY M300PETEHHUI0, MOTYT OBITh
NOJIYYEHbI C MCIIOJIB30BAHUEM MPOLIENYP, KOTOPbIE MPENCTABJICHBI B CIEAYIOIUX MpUMepax, u
CBsI3aHHBIX ¢ HUMH mpoueayp. CrocoObl U yCIOBUs, HCIONBb30BAaHHBIE B 3THUX NPUMeEpax, U
dakTHUecKne COEOMHEHHUs, NOJy4YeHHble B O3TUX NpPUMEpax, HE TNPEIHA3HAYEHbl IS
OTpaHUYEHUs, a MpeJHAa3HaueHbl Ui JAEMOHCTPALlMM TOrO, KakuM 00pa3soM MOryT ObITh
NOJYYEeHbl COEJUHEHUs COIJIACHO HacTosAlleMy u300peTeHnio. McxonHble MaTepHaibl U
pEareHThl, UCTIOIb30BAHHBIE B 3TUX MPUMEPAX, €CIH OHU HE MOJYyYeHbI CIOCOOOM, OMMCAHHBIM B
HACTOSIEM AOKYMEHTE, OObIYHO JMOO MMEITCS B Hpojaxke, JUOO OMHMCaHbl B XMMHUYECKOH
aurepatype, JUOO0 MOTyT OBbITh IOJIyY€HBbl C HCIIOJB30BAHHUEM IPOLEAYp, OIUCAHHBIX B
XUMHUeckol nureparype. Hacrosimee nzobpeTeHne AOMOTHUTENBHO ONPENETIeHO B CIEAYIOIUX
npumepax. Creayer MOHHUMATh, YTO 3THU MPUMEPHI MPEACTABIEHb! UCKIIOUUTENBHO B KAaueCTBe
wurocTpaiyy. M3 npuBeOeHHOro Bble OOCYXIEHHs M NPUMEPOB CHENHAINCT B JAHHOW
o0J1acTH TEXHUKU MOXET YCTAaHOBHTH OCHOBHBIE XapaKTEPHCTUKU HACTOSINEro M300peTeHHs, a
TaK)ke, He OTCTyNas OT €ro CYIIHOCTH M 00BeMa, MOXKET BHECTU PA3JIMUHbIE W3MEHEHUs U
MOAMGUKAIIMY U AAaNTaldd HACTOSAIIEro H300peTeHHS K Ppa3IMYHbIM IPUMEHEHUSIM H
yciaoBusiM. B pesynbrare 3TOro HacTosiee M300peTeHHe He OrpaHHYeHO WILIIOCTPATHBHBIMU
NpUMEpPaMH, M3JIOKEHHBIMH HI)KE€ B HACTOAIIEM JOKYMEHTE, HO OINpENeNIeHO INpHIaraeMou
(bopMy ioii H300peTeHusl.

B npuBeneHHbIX NpuUMepax BBIPAKEHHE «BBICYIIWBAIA U KOHLEHTPHUPOBAIN» OOBIYHO
OTHOCHUTCSI K BBICYIIMBAHHUIO PACTBOPA B OPTaHUYECKOM PACTBOPUTENE HAXl CyJb(paTOM HATPHUs
Win Ccynb()aTOM MarHusi ¢ TOCHeAyIomed QUIbTpauueil W yJHaJeHUeM pacTBOPUTENS W3
¢unbTpara (OOBMHO TMPHU TMOHWKEHHOM JABJIEHUH M TPH TEMIIepaType, MOAXOIIIIeH s
YCTOHYMBOCTHU BBICYTUBAEMOI'0 M KOHIICHTPHPYEMOTO MaTepHaa).

Kononounyro  xpomarorpaduro  OCYINECTBIISUIM,  HCIONB3ys  MPEABAPUTEIHHO
3aIOJIHEHHbIE KAPTPUIKU C CHJIMKAresieM, MPHMEHss anmapar JJisi Xxpomarorpadguu cpeaHero
nasienus Isco (Teledyne Corporation) u 3;roupysl YKa3aHHBIM PACTBOPHUTEJIEM WM CMECHIO
pactBoputeneil. IlpenapaTuBHYIO BBICOKOA(p(EKTUBHYIO JKHIKOCTHYIO  XpomaTtorpaduro
(B2XXX) mpoBomuim ¢ MCIONBb30BAaHUEM KOJIOHKH ¢ oOpameHHon (daszoi (Waters Sunfire Cis,
Waters Xbridge Cis, PHENOMENEX® Axia Cis, YMC S5 ODS wunm cOOTBETCTBYIOLIHMHA
aHAJIOT) pasMepa, COOTBETCTBYIOLIErO KOJHYECTBY pa3AeisieMOro MarepHuana, OOBIYHO
OCYILIECTBIISISL 3JIIOMPOBAHME C TPAJMEHTOM BO3PACTAKOLIEH KOHIEHTPALWU METaHOJa WU
alleTOHUTPHJIA B BOZE, Takoke comepakamteit 0,05% nmm 0,1% tpudTopykcycHo# kucnoTel wim 10
MM anerata aMMOHHMS, TIPU CKOPOCTH 3JIOMPOBAHUS, COOTBETCTBYIOIIEH pasMepy KOJOHKH U

AOCTUTACMOMY Pa3ACIICHUIO. HamveHOBaHNS XHMHYECKHX BEIICCTB ObLIH OMPECACIICHBI C
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npuMmeHeHneM nporpammuoro odecriedennsi ChemDraw Ultra, Bepcus 9.0.5 (CambridgeSoft).
Bbbu NCTIONB30BAHBI CIEAYIOLINE COKPAIICHUS:

ACN — aueToHUTpUI

BOJH. — BOOHBIN

BOP — rexcadropdocdar 6ensorpuason-1-mmokcurpuc(aumeTnaaMuHo ypocHoHmst

PaccoJ — HaCBILEHHBIN BOAHBINA PaCTBOP XJIOPUAA HATPUS

DMF — N,N-gumerunpopmaMuz

DMSO — numeruicynb(okcun

DPPF — 1,1’-6uc(aupennndocduno)depponen

EtsN — Tpustunamux

EtOAc — sTunauerar

r — rpaMm(bl)

9 — yac(bl)

B2XX — BricokoadpexTrBHasA

KX-MC — 5xuakocTHast XpOMaTO-MacC-CIEKTPOMETPHS

Mel — metuniionun

MeOH — metano:n

Pd(PPhs3),Cl, — quxnopun 6uc(tpudenundocdun)nammanus(Il)

nerp. 3¢pup — neTponeitHslit dpup

TpeT-Oy TOKCH KaJIusi — TPET-Oy TOKCH KaJTusi

TBAF — ¢ropun rerpalbyTrinaMMOHMs

TFA — tpudropykcycHast Kuciora

THF — terparunpodypan

Iony4enne

Bce peareHThl, mpuoOpeTeHHBIE M3 KOMMEPYECKHMX HCTOYHUKOB, HCIOJIB30OBAIH 0e3
JOTOJHATEIBHON OYMCTKH, €CIM He YKa3aHO MHOE YCIIOBHe. Bce peakuuu ¢ MCIoJIb30BaHHEM
pPEareHTOB, YYyBCTBUTENbHBIX K BO3AYXy WJIHM BJllare, NMPOBOAMJIM B HHEPTHOH atmocdepe.
CriexTpbl MPOTOHHOTO MarHUTHOTO PE30HAHCA PETHCTPUPOBAIH JHOO Ha criektpomerpe Bruker
Avance 400, mu6o Ha cniektpomerpe JEOL Eclipse 500. Ananu3zbt metogom XXX-MC npooammu
¢ npumeHenueMm cuctembl Waters Acquity UPLC, conepskameit macc-nerekrop Waters TUV u
SQ (xonmonka: BEH CI18 2,1 x 50 mm; nomsmwkHas ¢(asa A: Boxmsbii pacteop 0,05%
TpU(PTOPYKCYCHOW KHUCJIOTBI, monBwxkHas (aza B: ameromutpun, conepxkamuii 0,05%
TpUPTOPYKCYCHONW KHCIOTHI, rpanueHT: 2-98% B 3a 1,6 muHyTH, ckopocTth motoka: 0,8
wi/mMuH). Arannsel BOXKX Bemonssmm ¢ npumenerneM cuctemsl B2XKX Shimadzu LC10-AT,

coenuHeHHOU ¢ ynbTpaduoneroBbiM aerektopoM SPD-10AV (komonka YMC S5 Combiscreen
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ODS 4,6 x 50 mm;, nmoaBwxkHast (a3a A: CMeCh allETOHUTPHIIA U BOIbI B COOTHOLIEHUH 5:95,
conepskamasi 0,1% TpupTOpyKCyCHON KHUCIOTHIL, moaBmkHas (aza B: cmech ameroHuTpuia u
BOIbI B cooTHOIIeHnn 95:5, conepxamas 0,1% TpudTopykcycHoi kuciaoter, rpaauent: 0-100%
B B Teuenue 40 MuHYT, 3aTeM OAHOMHUHYTHas Bbiaep:kka npu 100% B, ckopocts motoka: 1
wi/mMuH). Ounctky MeromoM npenapatuBHOH BOXXX mpoBoamnm ¢ mpuMeHEHHEM CHCTEMBI
npenaparusHoii BOYKX Shimadzu LC-8, coenunenHoil ¢ ynprpaduoneToBeiM aerekropom SPD
20. ITogpoOHbIe YCIOBHS OMUCAHBI B SKCIIEPHUMEHTAIBHBIX MPOIIETyPax.

IIpumep 1

2-(3,4-numertoxcud enni)-6-(4-(4-uzonponunnunepazus- 1 -un)permn)- 1 -metun- 1 H-

nupposnol[3,2-b nupuann

HiC

Cramgus 1. N-(2.5-nubpoMoupuaug-3-mi)-N-(MeTmicy ab(QoHnI )MeTaHCy IbHOHAMUT

S|OQC Hx
B N
=z
N Br

B pactBop, comepxkamuii 2,5-guOpomnupuans-3-amuH (3,0 r, 11,91 wmmonb) u
tpdTuaamud (8,30 wmu, 59,5 mmonb) B muxnopmeraHe (40 mi), mpu Temmeparype 0°C
nobasnsin Metancynbdonmxmopun (4,61 v, 59,5 Mmone) B nuxnopmerane (40 mMi1) B TeUeHHE
10 munyT. C™Mech mepemelnnBany NpyU KOMHATHON Temmeparype B TedeHue 24 yacoB. Cmech
pazbaBiisu auxjiopmeranoM (80 MiT), MPOMBIBAITH, UCIONB3YsI BoAy (2 % 30 mu1) U HACHILIIEHHBIH
BOJIHBIN pacTBOp xjopuaa Hatpus (30 M), U BRICYIIUBAIN HaJ O€3BOJHBIM CyJIb(aTOM MarHus.
IIponykr, MPEICTABJISIFO LU coboii N-(2,5-nubpomnupunus-3-mi)-N-
(meTuncynbpornn)merancyibporamun (3,69 r, 9,04 mmonb, BeIxox 76%), BBIAEISUIM B BHIE
Oenmoro TBepAOro BemecTBa, HCHoOib3yst xpomarorpad ISCO (220 r cumukarens, 10-50%
stunanerar/rekcan). XKX-MC (M+H)" = 406,9. AMP 'H (500 MI'u, DMSO-de): & 8,74 (d, J =
2,21, 1H), 8,64 (d,J=2,5Tu, 1H), 3,68 (s, 6H).

Cragug 2. N-(2.5-mubpoMIupuans-3-mi)METAHCY IbQOHAMHA

N
| 7 S0.CH,

e

N™ "Br

Br:
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B pacTBop, conlep KaImit N-(2,5-nubpomnupunun-3-mi)-N-
(meTuncynbpornn)merancyibhporamun (3,68 r, 9,02 mmons) B TeTparugpodypane (16 mu), npu
KOMHATHOU Temriepatype nodasisuu pactsop 10% ruapokcuna Harpus (16 mi, 44,0 Mmmonb) B
TedeHue 3 MuHyT. CMech NepeMelnBaii IpyU KOMHATHOM TeMIiepaTtype B TeueHue 15 yacos, a
3aTeM KOHLEHTPHPOBAIM NPU TOHIKEHHOM JaBIIEHHH J0 OOBEMa, COCTaBISIFOIIErO
npubmm3utenbio 10 mu. Ocrarok  pasOaBmsuim Bomod (5 MJI) W HEWTpaIM30BaJH
KOHLIEHTPUPOBAHHOU XJIOPUCTOBOAOPOAHON Kkucnoron ao pH 6-7. Bemasmmii B 0cagok
NPONYKT, mpencrasisiromuii coboit N-(2,5-nubpommupunus-3-un)merancynsponamun (2,79 T,
8,45 mmonb, BbIXOA 94%), cobupanmu B Bume OeNOro TBEPAOrO BEINECTBA, OCYIIECTBIISS
¢unbTpoBaHME NpPU NOHWKEHHOM MaBIIEHHM, M BbICYIIMBaNU Ipu Temmeparype 50°C u
noHmwkeHHoM aasnennn. XKX-MC (M+H)™ = 328,9. AMP 1H (500 MI'u, DMSO-ds): 6 9,85 (br s,
1H), 8,42 (d,J=2,2Tu, 1H), 8,04 (d, J =2,2 I', 1H), 3,19 (s, 3H).

Cranus 3. 6-bpom-2-(3.4-numerokcudennn)- 1 H-muppono[3.2-bonupunun

N“-.
Br H

QCH3

Cwmecs, comepxaiyro N-(2,5-ngubpomnupunns-3-mn)merancyibponamun (1,00 r, 3,03
MMOJIb), 4-3TuHMI-1,2-TUMETOKCUOEH30 (0,614 T, 3,79 MMOJIb), XJIOpU
ouc(rpudenmndochun)namnaausa(Il) (0,128 r, 0,182 mmons) u Hogun meau(l) (0,035 r, 0,182
MMoIb) B auMerwidopmamune (12 mi), nera3upoBajiv U HATPEBAJIU B 3aMasiHHON amIlyJie mpu
temreparype 100°C B TeueHue 15 uvacos. Ilocne oxnaxneHus 10 KOMHATHOW TeMmIiepaTypbl
cMmech paszbaBimsin  stwinaueraroM (50 wu) w o QunbTpoBanmM 4epe3 uUenaur. DuibTpar
JOTOJHATENBHO pazOaBisuiu stuianeratoM (150 M), mpombiBaiH, UCHoNb3yst Boay (3 x 40 mu)
U HACBILICHHBI BOJAHBIA pacTBOp Xjopuna Harpus (40 Mi1), U BBICYLIMBAJIN Haj OE3BOIHBIM
cynbarom maraus. Ilocie Toro, Kak pacTBOpUTENb ObUT yIaJIeH NP MOHIKEHHOM J1aBJICHUH,
ocratok Hampasimsuin B xpomarorpad ISCO (80 r cummkarens, Hemopuctast ocHoa, 0-5%
MeTaHojI/ nuxjaopMeran). Ilpoaykr oummanu wmerogoMm mnpenaparuBHod BIXKX (konoHka:
Phenomenex Luna AXIA Su C18 30,0 x 100. Pacteopurens A: 90% H>0O-10% meranon-0,1%
TFA; pactBopurens B: 10% wmetanon-90% H>O 0,1% TFA. Ckopocts motoka: 40 mi/MuH.
Bpewms rpaguentHoro smouposanus: 12 muHyT. HadanbHOe mpoueHTtHoe coapepskaHue B: 15;
KOHEYHOe mporeHTHoe conepxkanne B: 100). CootsercTByromue ¢pakuun OOBEIUHSIIH,
KOHLIEHTPUPOBAIN MpPU NOHMKEHHOM J[aBJIE€HUH, MOJLIeNauuBallid, WUCIONb3Yysl HACHIIIEHHBbIN
pactBop NaHCOs3, no pH 10, u skctparupoBanu auxjopmeranoM (3 x 50 mi). OObequHeHHbBIH
SKCTPAKT BBICYLIMBAIM Haa Oe3BOAHBIM cyib(arom wmarHusi. B pesynprate ypaneHus

pacTBOpPUTENST NPU TMOHIKEHHOM MAaBIEHHH monydanu 6-Opom-2-(3,4-mumerokcudenn)-1H-
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nupposo[3,2-blmupunun (178 wmr, 0,534 mmonb, Bbixon 17,63%) B BHae Oenoro TBepAOro
BemecTsa. JKX-MC (M+H)" = 333,4. IMP 'H (500 MI', DMSO-ds): & 8,33 (d, J = 1,9 T't, 1H),
7,90 (d, J = 1,4 T'u, 1H), 7,56-7,47 (m, 2H), 7,09 (d, J = 8,3 I'y, 1H), 7,04 (s, 1H), 3,89 (s, 3H),
3,83 (s, 3H).

Cranus 4. 6-bpom-2-(3.4-numerokcudennn)- 1 -metuii- 1 H-nuppono[3.2-b nupunuu

N
S
Br N
C

Ha OCHs

B pactBop, comepxamuii 6-6pom-2-(3,4-numerokcudennn)- 1 H-muppono[3,2-b | nupuann
(170 wmr, 0,510 mmonb) u Hoametan (181 mr, 1,276 mmons) B numeruwidopmamuze (5 mi), npu
temneparype 0°C noGasmsimu runpun Hatpus (60% mnucnepcus) (51,0 mr, 1,276 Mmonb) onHON
nopuueii. CMech nepeMelnBaiy MpyU KOMHATHOW Temreparype B TeueHue 1 waca. Peaxiuro
racuiii ykcycHol kucnoroi (0,5 min). Peakunonnyro cmech paszbasisum stunaneratom (150 mur)
1 poMbIBaiy, ucnomb3ys pactsop 1 N KoHPOy (2 x 35 mu), Boay (2 x 35 mMi1) U HaChIEHHBIH
BOJHBIN pacTBOp xyopuaa Hatpus (35 mu). OpraHudeckuil pacTBOp 3aTeM BBICYLIMBAJIN HaJ
Oe3BomHbIM  cynbpatoM MarHus.  [IpoaykT, mnpencraBmsromuid  coboit  6-6pom-2-(3,4-
aumeTtokcudennn)-1-merun-1H-muppono[3,2-b]oupuaun (75 mr, 0,216 Mmons, Beixox 42,3%),
BBIZIEJSUTA B BUE O€JI0r0 TBEPAOro BellecTBa, ucnoiibiys xpomarorpadp ISCO (40 r cunukaress,
10-50% stunauerar). JKX-MC (M+H)" = 347.9.

Craguss 5.  2-(3.4-numerokcudennn)-6-(4-(4-uzonponunnunepasus- 1 -mwn)benmn)-1-

metwi- 1 H-nuppono[3.2-blnupununa

Cwmech, comepxainyro 0-0pom-2-(3,4-numerokcudenmn)-1-metun-1H-muppoino[3,2-b]
mupuauH (35 mr, 0,101 mmons), 1-u3onponmn-4-(4-(4,4,5,5-rerpamernin-1,3,2-nuokcaboponan-
2-un)penmn)nunepasu (46,6 mr, 0,141 Mmonb), MeTancy b OHAT (2-THUUKIOreKCHIIPOCHUHO-
2’4’6’ -rpunzonponmi-1,1’-oudennn)[2-(2’-amuno- 1,1’ -6udennn) jmamaaus(Il)  (XPhos-Pd-
G3) (8,53 wmr, 10,08 mxmonb) u TpexocHOBHBIH ¢ocdar kamus (0,176 mu, 0,353 mmonb) B 1,4-
arokcane (1,2 mut), nerasupoBaiM M HarpeBaii B 3aKpbITOW ammyJie rnpu temmepatype 85°C B
tedeHue 15 uacos. Ilocne oxnakaeHWss OO KOMHATHOH TeMIIEpaTyphbl PEaKLHOHHYIO CMeECh
pa30aBisI METaHOJIOM, (PUIBTPOBANIM Yepe3 AKPOIUCK W BIIPBICKUBAIM B TpeNnapaTHBHBINA
xpomarorpad BOXKX (kononka: Phenomenex Luna AXIA 5u C18 21,2 x 100. PactBopurens A:
90% H»0-10% wmertanon-0,1% TFA; pacteopurens B: 10% wmeranon-90% H20 0,1% TFA.
Ckopoctp moroka: 20 mu/muH. Bpemst rpaamenTtHOoro smroupoBanus: 15 muHyT. HawampHoe

NpPOLIGHTHOE conepkaHne B: 14; koHeyHoe mpomeHTHoe conepkanue B:  100).

3

COOTBGTCTBYI-OH_[I/IG (I)paKLII/II/I KOHUCHTPUPOBAJIN MPU MOHUKEHHOM JABJICHUH, TOAIICIIAYUBAJIH,

ucrionb3yst pactBop 1 N NaOH, wu skcrparupoBanu guxjopmeraHoMm (4 x 40 wo).
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OObennHeHHBI 3KCTPAKT BBICYLIMBAIN Halx Oe3BOAHBIM Cyjib(arom Hatpus. B pesynbrare
yAJEeHUsl PACTBOPUTENS NMPH MOHMKEHHOM MABJIEHUH TOJYyYald MPOAYKT, MPEICTABIISIOLIHNA
coboit 2-(3,4-numertokcudenn)-6-(4-(4-nzonponunmnunepazus- 1 -un)pernn)- 1 -metnn- 1 H-
nupposio[3,2-b|mupunun (34,5 mr, 0,073 mmonb, Bbixox 72,0%), B BUme OJIEAHO-KEITOrO
tBepnoro semectpa. XKX-MC (M+H)" = 471,2. AMP 'H (500 MI'u, xnopodopm-d): & 8,73 (d, J
=1,4Tu, 1H), 7,76 (s, 1H), 7,62 (d, J = 8,8 I'y, 2H), 7,12 (dd, J = 8,3, 1,7 'y, 1H), 7,10-7,06 (m,
3H), 7,03 (d, J = 8,3 I'y, 1H), 6,75 (s, 1H), 3,99 (s, 3H), 3,98 (s, 3H), 3,81 (s, 3H), 3,35-3,28 (m,
4H), 2,80-2,73 (m, SH), 1,14 (d, J = 6,6 I', 6H).

IIpumep 2

6-(4-(4-Uzonponmnnunepasus- 1 -un)penmn)- 1 -metnn-2-(4-(meruncyasponni)heHun)-
1H-nuppomno[3,2-b lnupunun

N“\
| N
ZN
CHjy
)

N-soc

Cranus 1. 6-bpom-2-(4-(metrincyabdonnn)bennn)-1H-nupposo[3.2-b nupunun

™
» N SO,CH,
Br H

Cwmech, comepxkamyro N-(2,5-nubpomnupunus-3-ui)merancyibponamun (0,48 r, 1,455

mMMonb),  1-aTuHUI-4-(Metwncynsponmn)oenson (0,328 r, 1,818 wmmoab), xjopun

ouc(rpudenmndochun)namnaausa(Il) (0,061 r, 0,087 mmons) u Hogun meau(l) (0,017 r, 0,087
MMOJIb) B auMmetuipopmamune (5 M), nera3upoBajil U HArpeBad B 3aMasiHHOW amiyJjie IMpH
temrepatype 100°C B TeueHue 15 uvacos. Ilocne oxnaxneHus 10 KOMHATHOW TeMmIiepaTypbl
cMmech paszOaBmsin stwinaueraroM (50 wui) uw QunbTpoBanmM 4epe3 UenuT. PuuibTpar
JOTOJHATENBHO pazOaBisuiu stuianeratoM (150 M), mpombiBaiH, ucnodb3yst Boay (3 x 40 mu)
U HACBILICHHBIH BOJIHBIA pacTBOp Xjopuna Hatpus (40 Mi1), U BBICYLIMBAJIN Haj OE3BOIHBIM
cynbarom maraus. Ilocae Toro, Kak pacTBOpUTENb ObUT yIaJIeH NMPHU MOHIKEHHOM J1aBJICHUH,
ocratok Hampassuin B xpomarorpad ISCO (80 r cunmukarens, Hemopucrtas ocHoBa, 0-5%
metanoj/nuxjopmeran). Ilpoaykr (0,275 r) ouumanu wmeromoMm mnpenapatuBHoii BOKX
(xononka: Phenomenex Luna AXIA 5u C18 30,0 x 100. Pacteopurens A: 90% H>O-10%
Mmetanoi-0,1% TFA; pactesopurens B: 10% meranon-90% Hz0 0,1% TFA. CxopocTh moToka:
40 wmu/muH. Bpemsi rpamumeHTHOro smoupoBaHusi: 12 mMuHyT. HauanbHoe mpoueHTHOe

conep:kanue B: 15; koHeuHoe nponenTHoe coneprkanue B: 100). CoorsercTByromue ¢ppakiuum
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OOBEIUHSIIM, KOHLEHTPHUPOBAIN IPH IOHWKEHHOM [aBJICHUH, IOMALIENAuNBAIN, HCIIONb3Ys
HaceimeHHbli pactBop NaHCOs no pH 10, u skcTparupoBann guxyiopmeraHoM (3 x 50 mui).
OObennHeHHBI SKCTPAKT BBICYIIMBAIM Haja O€3BONHBIM Cyjib(aroM MmarHus. B pesyibrare
yAaJeHUus]  PACTBOPUTENIS]  MPU  TOHKEHHOM  JaBJIGHWHW  mojydaimu  6-Opom-2-(4-
(metuncynbpornn)pennn)- 1 H-nuppono[3,2-b]nupunun (119 mr, 0,339 mmons, Bexon 23,29%)
B Bujie Oenoro Teepaoro emectsa. JKX-MC (M+H)* = 351,1. IMP 'H (500 MI'y, DMSO-ds): &
12,21 (s, 1H), 8,43 (d, J = 2,2 I', 1H), 8,24-8,18 (m, 2H), 8,08-8,03 (m, 2H), 8,02 (dd, J = 1,9,
0,8 I'y, 1H), 7,34 (s, 1H), 3,28 (s, 3H).

Cranus 2. 6-bpom-1-mermn-2-(4-(metuicyabdhonnn)bernn)-1 H-nupposno[3.2-

bloupunuy u 6-6pom-4-metun-2-(4-(metuncyasdormn)bennn)-4H-nupponol3.2-blnupuaug

N"‘-. \ (FHS
| P S0,CH; N _
Br N | / S0,CH;
CHy Br Z N

B pacrBop, comepkammii 6-6pom-2-(4-(meTuncynbdonun)denmn)- 1 H-muppono[3,2-b]
mvpuauH (454 mr, 1,293 mmonb) u iiogmetas (459 mr, 3,23 mmounb) B aumeTrndopmamue (10
mi), ipu Temneparype 0°C noGasmsum rugpun Hatpus (60% wmacisHas nucnepcusi) (129 wr,
3,23 MMonb) ogHOM nopuueit. Cmech nepemMennBaii Npyu KOMHATHOH TeMIiepaTrype B TeueHue |
yaca. Peakuuro racunmm ykcycHoit kuciortoi (0,370 mi, 6,46 mmoinb). CMech KOHLIEHTPUPOBAIU
NP TOHMW)KEHHOM JaBJIEHHH 1O O00BbeMa, COCTABJIIOLIEro MpHOMM3UTENpbHO 5 M. OcCTaTtok
pazbasisin MetaronoM (10 MJT) M BIPBICKUBAJIHM MOCPEACTBOM HECKOJIBKUX BIPBICKUBAHHUI B
npenaparuBHbiii xpomatorpad BOXX (kononka: Phenomenex Luna AXIA Su C18 30,0 x 100.
PactrBopurens A: 90% H>0-10% meranon-0,1% TFA; pactsopurens B: 10% meranon-90% H>O
0,1% TFA. Cxopocts motoka: 40 mu/mMuH. Bpemsi rpagueHTHOTrO 3JOMpOBaHUs: 12 MUHYT.
HauvanpHoe mponenTHOe comepskanue B: 12; xoHeuHoe mpoueHTHOe copepykaHue B: 100).
@pakiuy, comepiKamlfe ONWHAKOBBIH MPOAYKT, OOBEOWHSIM, KOHLEHTPUPOBAIH TIPU
NOHW)KCHHOM JIaBJICHWH, TMOJIIENauynBaIM, HCHOJNB3ysl HachlmeHHbI pactBop NaHCOs, u
SKCTPArupoBain auxjopmeraHoM (4 x 30 mur). OObenrHEHHBIE 3KCTPAKThl BBICYIIUBAINA HAal
0e3BOAHBIM CyJbpaTOM HaTpus. B pesyiprare ynajieHuss pacTBOPUTENST NPU IMOHMKEHHOM
JaBJIEHUN MOJyYasu 6-6pom- 1-meTun-2-(4-(meruncynbhonrmn)pennn)-1 H-nmupponol3,2-
blmupumun (154 wmr, 0,422 wmmonb, BbxOm 32,6%) wu  6-Opom-4-merni-2-(4-
(meTuncynbpornn)pennn)-4H-nuppono[ 3,2-b]nupunun (64 mr, 0,175 mmons, Bbixon 13,56%).
O0a nponyKTa MpeacTaBIsIA COOOH CBETIIO-KENThIE TBEP/bIC BEIIECTBA.

6-6pom- 1 -metun-2-(4-(meruncynbdonmn)pennn)- 1 H-muppono|3,2-b jnupunun: KX-
MC (M+H)" = 365,0. IMP 'H (500 MI'u, auetonutpui-ds): & 8,50 (d, J = 1,9 T'u, 1H), 8,11-
8,06 (m, 3H), 7,90-7,84 (m, 2H), 6,85 (d, J = 0,6 'y, 1H), 3,79 (s, 3H), 3,16 (s, 3H).
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6-6pom-4-metun-2-(4-(meruncynbdonmn)pernn)-4H-muppono| 3,2-b jnupunus: KX-
MC (M+H)" = 365,1. SIMP 'H (500 MI'u, auetonutpun-ds): § 8,42-8,37 (m, 2H), 8,25 (s, 1H),
8,05(d,J=1,3Tmu, 1H), 8,02-7,98 (m, 2H), 7,09 (d, J = 0,6 ', 1H), 4,19 (s, 3H), 3,12 (s, 3H).

Cranus 3. 6-(4-(4-Uzonponunnunepasud- 1 -win)desun)-1-metui-2-(4-

(Metwicyabbounn)besmn)- 1 H-nuppono| 3.2-blnupuaug

Cwmecs, COEPIKALIY IO 6-6pom-1-mermn-2-(4-(mermncynbdonmn)dennn)-1H-
nupposio[3,2-b] mupunun (21 mr, 0,057 mmons), 1-u3onponmn-4-(4-(4,4,5,5-rerpamernn-1,3,2-
nnokcaboponas-2-un)pennmnunepazud (26,6 wmr, 0,080 mmonp), MertancynbpoHar (2-
munukiorekcunpochuno-2’,4° 6’ -rpunsonponui-1,1°-oudpennn)[2-(2’-amuno-1,1’-
oudennn) Jmamnaausa(ll) (XPhos-Pd-G3) (4,87 wmr, 5,75 MKMoOnb) M TpPeXOCHOBHBIH Qocdar
kamusa (0,101 mn, 0,201 mmons) B 1,4-nuokcane (0,8 mut), merasupoBaid M HarpeBajd B
3aKkpbITOd ammyse npu Ttemmneparype 85°C B Teuenwe 15 wacos. Ilocne oxnaxaeHus a0
KOMHATHOW TeMIlepaTypbl PEaKLIMOHHYIO CMeCh pa30aBisuId METaHOJIOM, (PHIIBTPOBAIN 4Yepe3
aKpOIUCK, W BIPBICKUBAJIN B IpemnapatuBHbIl xpomarorpad BIXKX (xomonka: Phenomenex
Luna AXIA 5u C18 21,2 x 100. Pacteopurenr A: 90% H>0-10% wmeranon-0,1% TFA,;
pactBoputens B: 10% wmeranon-90% H>O 0,1% TFA. Cxopocts moroka: 20 mu/muH. Bpewms
IPaMeHTHOTO 3MoupoBanus: 15 munyT. HaganeHoe npouenTHoe conep:kanue B: 14; konednoe
npouentHoe conepxkanue B: 100). CoorercTByromue (pakiuu KOHIEHTPUPOBAIH TPU
MOHMKEHHOM JaBJICHUH, MOAIeNadnBain, ucnonb3ys pactsop 1 N NaOH, u skcrparuposanu
auxiopmeranoM (4 x 40 wmu). OObeOMHEHHBIH SKCTPAKT BBICYIIWBAIA HaJX OE3BOIHBIM
cynbarom Harpusi. B pesynbrare ynaneHusi pacTBOPUTENs] MPH TMOHWKEHHOM J1aBJICHUU
MOJTy YaJIu 6-(4-(4-uzonponmnnunepasus- 1 -mi)penmn)- 1 -mermn-2-(4-
(metuncynbpormnn)pennn)- 1 H-nuppono[3,2-bnupunun (14 mr, 0,028 mmouns, Beixox 49,3%) B
BHJIE€ CBETJIOrO ONEIHO-KeNToro Tepaoro semectsa. JKX-MC (M+H)" = 489,5. AMP 'H (500
MI'u, DMSO-ds): 6 8,71 (d, J = 1,9 ', 1H), 8,18 (d, J = 1,1 I'y, 1H), 8,09 (d, J = 8,3 I'y, 2H),
7,97 (d, J =8,5T'u, 2H), 7,70 (d, J = 8,8 'y, 2H), 7,07 (d, J = 8,8 I'y, 2H), 6,90 (s, 1H), 3,90 (s,
3H), 3,30 (m, 3H), 3,24-3,18 (m, 4H), 2,70 (dt, J = 13,1, 6,4 I', 1H), 2,64-2,59 (m, 4H), 1,03 (d,
J=6,6 'y, 6H).

IIpumep 3

6-(4-(4-n3onponmnnunepasus- 1 -ni)penmn)-4-metmn-2-(4-(MeTuncy ab(pOHNIT ) HILT )-

4H-nmupporo[3,2-b Jnupunun
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Cwmecs, COEPIKALIY IO 6-6pom-4-metmn-2-(4-(mermncynbdonmn)dennn )-4H-
nupposno[3,2-b] nmupugun (craaus 2 B npumepe 2) (22 mr, 0,060 mmons), 1-uzonpormi-4-(4-
(4,4,5,5-terpameruin-1,3,2-nuokcadoponan-2-un)penmwn)nunepasud (26,9 mr, 0,081 mmoIb),
METaHCYJIb(pOHAT (2-puuknorexkcundocouno-2’,4’,6’ -tpunzonponui-1, 1’ -6udpennm)[2-(2’-
amuHo-1,1’-6ndennn)|nammagusa(Il) (XPhos-Pd-G3) (5,10 mr, 6,02 MKMOJIb) U TPEXOCHOBHBIN
docdar kamus (0,105 mi, 0,211 mmonb) B 1,4-nuokcane (0,8 mi), nera3upoBalii U HarpeBasid B
3aKkpbIToil ammyse npu Temneparype 85°C B Teuenme 15 wacos. Ilocnme oxnakneHust 1o
KOMHATHOW TeMIIepaTypbl PEaKLIMOHHYIO CMeCh pa30aBisUIM METaHOJIOM, (PHIIBTPOBAIN 4Yepe3
aKpOIUCK, W BIPBICKUBAJIM B NpemnapatuBHbIl xpomarorpad BIXKX (xomonka: Phenomenex
Luna AXIA 5u CI8 21,2 x 100. PacrBopurens A: 90% H»0-10% wmeranon-0,1% TFA,;
pactBoputens B: 10% wmeranon-90% H>O 0,1% TFA. Cxopocts moroka: 20 mu/muH. Bpewms
IPaguEeHTHOrO 3aoupoBanus: 15 munyt. HauansHoe npouenTHoe conepxkanue B: 10; koneunoe
npouentHoe conepxkanue B: 100). CoorercrByromue (pakiuu KOHLIEHTPUPOBAIH TPU
MOHM)KEHHOM JaBJICHUH, MOAIIeNadnBain, ucrnonb3ys pactsop 1 N NaOH, u skcrparupoBanu
muxiopmeranoM (4 x40 wmu). OObeOMHEHHBIH SKCTPAKT BBICYIIWBAIA HaJX OE3BOIHBIM
cynbarom Harpusi. B pesynbrare ynaneHusi pacTBOPUTENs] MPHU TMOHWKEHHOM J1aBJICHUU
MOJIy4Ya i TPONYKT, TPENCTaBJSIFOIMA cobor  6-(4-(4-u3onponunnunepasus-1-wmn)denmn)-4-
meTui-2-(4-(metuncy s onmn)pennn)-4H-muppono[3,2-bJmupunun (12 wmr, 0,024 mmoub,
Bbixon 40,0%), B BHmE CBETJIONO OnenHO-KenToro Teepaoro semectBa. JKX-MC (M+H)™ =
489.4. AMP 'H (500 MI', DMSO-ds): & 8,45 (d, J = 0,9 T'i, 1H), 8,40 (d, J = 8,5 ', 2H), 8,36
(s, 1H), 7,98 (d, J = 8,5 I'y, 2H), 7,65 (d, J = 8,8 'y, 2H), 7,16 (s, 1H), 7,07 (d, J = 8,8 I';;, 2H),
4,28 (s, 3H), 3,26 (s, 3H), 3,23-3,17 (m, 4H), 2,70 (quin, J = 6,5 I'y, 1H), 2,63-2,58 (m, 4H),
1,03 (d, J =6,6 I'u, 6H).

IIpumep 4

1-(4-(4-(2-(3,4-mumerokcudennn)- 1 -merun- 1 H-nuppono[ 3,2-b [mupuauna-6-mn)d eHrn)

nurepasuH- 1 -ni)-2-MeTuInponas-2-oi



N
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Cranus 1. 2-Metun-1-(4-(4-(4.4.5.5-terpamerui-1.3.2-nuokcadboposiag-2-

win)dednn)nunepasul- 1 -ua)nponad-2-0a

HsC. CHa CHs

OO
CHs

B CMECh, COZIepIKALIY IO 1-(4-(4,4,5,5-Terpamerui-1,3,2-nuokcaboponan-2-
wn)pernn)nunepasud (150 mr, 0,520 mmonb) u kapbonat kamus (108 wmr, 0,781 mMmonb) B
meraHosie (2 wmu), mpu temneparype 0°C nobapmsuiu 2,2-mumerwnokcupan (56,3 wmr, 0,781
mMmonb) B aumerundopmamune (0,2 mt) onmHol moprueit. Cmech mepeMelnuBanid Mpu
KOMHATHOW Temmeparype B TeueHne 28 wyacoB, pa3baemsuin sTunaneratom (10 mi), u
¢unpTpoBanu uepe3 uenur. PuipTpar paszbaBisnm sTinaneratoM (60 M), NPOMBIBAIH,
ucnonb3yst Boay (2 x 20 mu1) ¥ HACBIIEHHBIA BOIHBIA pacTBOp xjopuma Hatpus (20 mu), u
BBICYLIUBAJIA HaJl O€3BOIHBIM CyJib)aTOM MarHus. [IpoayKT, npencTaBistomui codoi 2-MeTu-
1-(4-(4-(4,4,5,5-rerpamet- 1,3, 2-muokcabopoan-2-mi)peHu ) TunepasuH- 1 -1 mponaH-2-0J1
(113 wmr, 0,314 mmonb, Bbixoa 60,3%), Beiaesid B BUae 0€JI0ro TBEPAOro BEIIECTBA, UCIIOIb3YsI
xpomarorpad ISCO (24 r cunukarens, Henopucrast ocHoBa, 1-10% sTunauerat/rekcan). KX-
MC (M+H)* = 361,3. IMP 'H (500 MI'y, xnopodopm-d): & 7,73 (d, J = 8,8 'y, 2H), 6,91 (d, J =
8,5 'y, 2H), 3,35-3,25 (m, 4H), 2,88-2,76 (m, 4H), 2,41 (s, 2H), 1,35 (s, 12H), 1,22 (s, 6H).

Cramus 2. 1-(4-(4-(2-(3.4-numerokcudennn)-1-metun-1H-muppono[3.2-b luupunuu-6-

wi) deHwnnunepasul- 1-mi)-2-MeTHIIPOnaH-2-0J1

Cwmech, comepxamyro 0-0pom-2-(3,4-numerokcudenin)-1-merun-1H-muppono[3,2-b]
mupuauH (20 mr, 0,058 mmonb), 2-metmin-1-(4-(4-(4,4,5,5-rerpameri-1,3,2-nuokcaboposan-2-
wn)pernn)nmunepasus-1-mwnnpomnas-2-on (28,0 wmr, 0,078 wmmonb), MeraHcyibpoHaT (2-
aunukiorekcuinpochuno-2’,4° 6’ -rpunsonponmi-1,1°-oudpenmn)[2-(2’-amuno-1,1’-
oudenmn) Jmamnaausa(ll) (XPhos-Pd-G3) (4,88 wmr, 5,76 MKMoONb), U TPEXOCHOBHBIN Qocdar
kammsa (0,101 mn, 0,202 mmonb) B 1,4-nuokcane (0,8 mur), merasupoBajii M HarpeBajd B
3aKkpbIiTO ammyse npu Temmneparype 85°C B Teuenue 15 wyacos. Ilocne oxnaxnaeHus a0
KOMHATHOW TEMITepaTypbl PEAKLOHHYIO CMECh Pa30aBIsLIM METAHOJOM, (PUIBTPOBAIN Yepe3

aKpOAMCK, W BIPBICKMBAIN B mpenapatuBHbii xpomartorpad BDIKX (xonmonka: Phenomenex
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Luna AXIA 5u C18 21,2 x 100. PactBoputenr A: 90% H»0-10% wmeranon-0,1% TFA,;
pacteoputens B: 10% wmeranon-90% H>O 0,1% TFA. Ckopocte motoka: 20 mi/muH. Bpems
rpaflueHTHOrO 3roupoBanus:. 15 munyT. HauansHoe npoueHtHoe conepskanue B: 15; koneuHnoe
npoueHTHoe conepxkanue B: 100). CoorsercrByromue (pakiuu KOHIEHTPUPOBAIH IPU
MOHIKEHHOM JIaBJICHUH, MOALIeNaunBain, ucnonb3ys pactsop 1 N NaOH, u skcrparuposanu
muxnopmeradoM (4 x 40 wmu). OObenWHEHHBIH SKCTPAKT BBICYIIMBAIM Hax O€3BOIHBIM
cynbarom Harpus. B pesynprare ynaneHus pacTBOPUTENS] NMPHU MNOHMW)KEHHOM J1aBJICHUU
HOJTy YaJu 1-(4-(4-(2-(3,4-numerokcudennn)- 1 -merun-1 H-nuppono[ 3,2-b | mupuaun-6-
wi)deHn)numnepasus- 1-mn)-2-merminpomnan-2-oin (18 mr, 0,036 mmounb, Bexon 61,8%) B Buze
6nennoro Teepaoro semectsa. JKX-MC (M+H)" = 501,5. IMP 'H (500 MI'u, xnopodopm-d): &
8,73(d,J=19Tn, 1H), 7,76 (d, J = 1,1 T'y, 1H), 7,62 (d, J = 8,8 I'y, 2H), 7,13 (dd, J = 8,3, 1,9
I'u, 1H), 7,10-7,05 (m, 3H), 7,03 (d, J = 8,3 I';, 1H), 6,75 (s, 1H), 3,99 (s, 3H), 3,98 (s, 3H), 3,82
(s, 3H), 3,33-3,28 (m, 4H), 2,90-2,85 (m, 4H), 2,45 (s, 2H), 1,24 (s, 6H).

IIpumep S

(4-(2-(3,4-numerokcudennn)- 1 -merun- | H-muppono[3,2-b  nupuann-6-um)p exnn )(4-

U30MPOIUIITUTIEPA3HUH- | -HJT)MeTaHOH

)

Cramus 1. (4-Uzonponunnunepasus-1-un)(4-(4.4.5.5-terpamernn-1.3.2-nuokcadopoas-

2-uj) beHnn)MeTaHOH

o
HC—
N
)
N P~Lch,
B, | CH,
o 0

CHy

Ha

Cwmech, comepxamyr 4-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponaH-2-min)0eH30MHY FO
kucinory (100 wr, 0,403 wmmonb), 1-u3onmpommnmunepasun (64,6 wr, 0,504 wmmoIb),
rekcapropdochar Oensorpuaszon-1-unokcurpuc(aumerniaamuno)pochonus (BOP) (267 wr,
0,605 mmonb) u N,N-muuzonpormwntwiamuH (0,282 v, 1,612 mmone) B auMmerundopMamMue
(1 mu) mepememMBanM NpU KOMHATHOH Temmeparype B TedeHue 2 dacoB. Cmech pazOaBisuiu
stunaneratoM (50 M), TPOMBIBAJIM, MOCIENOBATENBHO HCMONB3ys Bomy (3 % 15 mim) m
HACBHIIEHHBI BOAHBIA pacTBOp xyopuaa Hatpus (15 i), W BRICYIIMBAJIM Hal OE3BOJHBIM

cynbparom marausa. IlponyxT, mnpencrasisromuii coOoi  (4-m3omponwmnunepasus- 1-um)(4-
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(4,4,5,5-trerpametii-1,3,2-nuokcaboponan-2-wi)dpennn)meranos (92 mr, 0,257 MMOJb, BBIXOA
63,7%), BeIOESUTA B BUAE OENIOro TBEPAOro BellecTBa, MCHob3yst xpomarorpad ISCO (24 r
CUITMKAreJIsl, HeropucTast ocHoBa, 0-8% meranos/ nuxnopmeran). XKX-MC (M+H)" = 359,1.

Cranus 2. (4-(2-(3 . 4-numerokcudenn)-1-mermi- 1 H-nupposno[ 3.2-b lnupuaug-6-

wn)dernn)(4-u3onponuinunepasul- 1 -uia)MeTaHoH

Cmech, copepxamyto 60-0pom-2-(3,4-gumerokcudenmn)-1-mermn-1H-mupposno[3,2-b]
mupuauH (15 mr, 0,043 mmons), (4-uzonponwnnunepasus-1-un)(4-(4,4,5,5-rerpamernn-1,3,2-
nnokcaboponan-2-un)pennn)meranon (19,35 wr, 0,054 wmmonb), MeraHcynbdoHaTt (2-
munukiorekcunpochuno-2’,4° 6’ -rpunsonponui-1,1°-oudpennn)[2-(2’-amuno-1,1’-
oudennn) Jmamnaausa(ll) (XPhos-Pd-G3) (3,66 mr, 4,32 MKMONb), U TPEXOCHOBHBIN Qocdar
kamusa (0,076 mn, 0,151 mmons) B 1,4-nuokcane (0,8 mun), merasupoBaid M HarpeBajd B
3aKkpbITOd ammyse npu Ttemmneparype 85°C B Teuenwe 15 wacos. Ilocne oxnaxaeHus a0
KOMHATHOW TeMIlepaTypbl PEaKLIMOHHYIO CMeCh pa30aBisuId METaHOJIOM, (PHIIBTPOBAIN 4Yepe3
aKpOIOWCK, M BIPBICKUBAIM B IpenapatuBHblii xpomatorpad BIXX (xomonka: Waters
Symmetry Shield 5u 19 x 100 mm. PactBopurens A: 90% H20-10% wmeranon-0,1% TFA;
pactBoputens B: 10% mertanon-90% H20 0,1% TFA. Ckxopoctb noroka: 20 mu/muH. Bpewms
IPafUEeHTHOTO 3MoupoBanus: 15 munyT. HaganeHoe npouenTHoe conep:xanue B: 14; koneunoe
npoueHtHoe  comepskanue  B: 100).  CootBerctByromue — (Gpakuuu  OOBEIUHSIIH,
KOHLIEHTPUPOBAIM TPH TMOHMKEHHOM JaBJICHHM, MOJIIEIaYNBaM, HCIONb3ys pactBop 1 N
NaOH, u skcTparupoBanu nuxiopmeranoM (4 x 35 mr). OObenuHEHHBIN SKCTPAKT BBICY LTUBAJIH
Hax 0e3BOIHBIM CyJb(aroM HaTpus. B pesynbrare ynaneHus paCTBOPUTEINS MPH MOHKEHHOM
naBienun nohyudanu  (4-(2-(3,4-numerokcudennn)-1-merun- 1 H-muppono| 3,2-b Jmupunus-6-
win)pernn )(4-nzonponunnunepasus- 1 -mn)meranon (2,4 wmr, 4,67 mxmonb, Bbixon 10,81%) B
Buje 6ecupernoil mienku. XKX-MC (M+H)™ = 499,3. AMP 'H (500 MI', xnopopopm-d): & 8,76
(d,J=1,7Tu, 1H), 7,81 (d, J = 0,8 I'y, 1H), 7,74 (d, J = 8,3 ', 2H), 7,57 (d, J = 8,3 I'y, 2H),
7,14 (dd, J = 8,1, 1,8 I'u, 1H), 7,09 (d, J = 1,7 I', 1H), 7,04 (d, J = 8,3 I'y, 1H), 6,78 (s, 1H),
4,00 (s, 3H), 3,98 (s, 3H), 3,91-3,85 (m, 2H), 3,84 (s, 3H), 3,56 (br s, 2H), 2,78 (dt, ] = 12,9, 6,4
I'u, 1H), 2,70-2,48 (m, 4H), 1,10 (d, J = 6,6 'y, 6H).

IIpumep 6

6-(4-(4-UzobyTrnnunepasus- 1 -un)pennn)- 1 -mernin-2-(4-(meruncy nbpormnn)penn)- 1 H-

npposo|3,2-b jnupuann
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(6)
Craaus 1. 1-U300yTmn-4-(4-(4.4.5.5-rerpamermn-1_3.2-nuokcadboposad-2-
w1 eHwn)nunepa3sud
CH CHy
HgC‘& IO C H3
N/ 0

CHs

B pactBop, conmepxkammit 1-(4-(4,4,5,5-terpameru-1,3,2-guokcadoponan-2-ui)deHrn)
nunepasud (0,715 r, 2,481 mmonb), mzobyrupansaerun (0,789 wmu, 8,68 mMmonb), cynbdar
maramusa (5,97 1, 49,6 mmomb) U ykcycHyr kucnory (1,420 wmi, 24,81 wmmomb) B
auMetruiadopmamuze (15 M), npu KOMHATHOH TeMIepartype nobaBisN
Tpuanerokcuboporunpun Hatpus (2,366 r, 11,16 wmmonb) opHoit mopimeid. Cwmech
nepeMelIMBalid NPU KOMHATHOM Temmeparype B TeueHue 60 yacoB. I'eTepOreHHyr cmech
pazbaBysiin stusnaneraroM (20 mu1) U QUIBTPOBATN uepe3 HeauT. PUIbTPAT JOMOJHUTEIHHO
pazbaBysiin sTusaneraroM (80 Mul), MPOMBIBATH, UCHOJB3Ysl HachieHHbI pacTBop NaHCOs3
(25 M), Bomy (2 X 25 MuI) M HaCHILIEHHBIH BOAHBIA PacTBOp Xjopuaa Hatpus (25 mi), u
BBICYLIMBAJIM HaJx Oe3BOOHBIM CyJjibparoM MmarHusi. [Ipoaykrt, mpeacTaBisiomuil coboi 1-
u300yTuin-4-(4-(4,4,5,5-rerpamerni-1,3,2-nuokcadboponan-2-un)penmwn)nunepasud (0,444 r,
1,290 mmonb, BbIxOnm 52,0%), BhIOENsUIA B BuUAe OeOro TBEPAOrO BEIECTBA, HCIOJb3Ys
xpomatorpad ISCO (40 r cunukarensi, Henopuctasi ocHoBa, 0-5% meranon/nuxnopmeran). KX-
MC (M+H)" = 345,3. AMP 'H (500 MI'ni, xnopoopm-d): & 7,72 (d, J = 8,3 'y, 2H), 6,91 (d, J =
8,3 I'u, 2H), 3,37-3,20 (m, 4H), 2,65-2,49 (m, 4H), 2,15 (d, J = 7,4 T'y, 2H), 1,84 (dt, J = 13,5,
6,7 I'u, 1H), 1,35 (s, 12H), 0,95 (d, J = 6,6 'y, 6H).

Cranus 2. 6-(4-(4-uzo00yTunmunepasul- 1 -win)denun)- 1 -metus-2-(4-

(metwicyabbonnn)bermn)- 1 H-nuppono|3.2-blnupuang

Cwmecn, COepIKALIY IO 6-6pom-1-metun-2-(4-(meruncynbdonmn)pennn)-1H-
nupposio[3,2-b] mupunuu (40 mr, 0,110 mmons), 1-u300ytun-4-(4-(4,4,5,5-rerpamerun-1,3,2-
nnokcaboponan-2-un)pennm)nmunepasud (52,8 wmr, 0,153 wmmonp), metaHcynbpoHaT (2-
munukiorekcunpochuno-2’,4° 6’ -rpunsonponmi-1,1°-oudpennn)[2-(2’-amuno-1,1’-
oudenmn) Jmamnaausa(ll) (XPhos-Pd-G3 (9,27 wmr, 10,95 Mkmonb) U TpeXOCHOBHBIN (ocdar
kammsa (0,192 mn, 0,383 mmonb) B 1,4-nmokcane (1,5 mur), merasupoBajii M HarpeBajd B

3aKkpbIiTO ammyse npu Temmneparype 85°C B Teuenue 15 wyacos. Ilocne oxnaxnaeHus a0
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KOMHATHON TEMITepaTypbl PEAKLIOHHYIO CMECh Pa30aBIsLIM METAHOJOM, (UIBTPOBAIN Yepe3
aKpOAMCK, W BIPBICKMBAIN B mpernapatuBHbii xpomartorpad BDIKX (xonmonka: Phenomenex
Luna AXIA 5u C18 21,2 x 100. PactBoputenr A: 90% H>0-10% wmeranon-0,1% TFA,;
pacteoputens B: 10% wmeranon-90% H>O 0,1% TFA. Ckxopocts motoka: 20 mi/muH. Bpems
rpafiueHTHOrO 3roupoBanus: 15 munyT. HauansHoe npoueHntHoe conepskanue B: 11; koHeuHoe
npouentHoe conepxkanue B: 100). CoorsercrByromue (pakiuy KOHIEHTPUPOBAIH IPU
MOHM)XEHHOM JaBJICHUH, MOALIeNaunBain, ucnonb3ys pactsop 1 N NaOH, u skcrparuposanu
muxiopmeradoM (4 x 40 wmu). OObenMHEHHBIH HKCTPAKT BBICYIIMBAIM HaX O€3BOIHBIM
cynbparom Harpus. B pesynprare ynaneHus: pacTBOPUTENS] NMpPU MNOHW)KEHHOM JIaBJICHUU
noiyqanu  6-(4-(4-usoOyrunnunepasus- 1-mn)pernn)- 1 -merun-2-(4-(meruncy abGonun)pernn)-
1H-nuppono[3,2-blnupunun (30 mr, 0,058 mmonb, BbIXOA 53,4%) B BHIe OJeIHO-KEITOrO
tBepnoro semectsa. XKX-MC (M+H)" = 503.4. AMP 'H (400 MI'u, xnopodopm-d): & 8,78 (d, J
= 1,8 I'u, 1H), 8,13-8,07 (m, 2H), 7,82-7,76 (m, 3H), 7,62 (d, J = 8,6 I'y, 2H), 7,08 (d, J = 8,8
I'y, 2H), 6,89 (s, 1H), 3,85 (s, 3H), 3,33-3,28 (m, 4H), 3,16 (s, 3H), 2,65-2,58 (m, 4H), 2,19 (d, J
=7,4Tn, 2H), 1,86 (dt, J = 13,5, 6,7 ', 1H), 0,97 (d, J = 6,7 'y, 6H).

IIpumep 7

2-(3,4-numerokcud enni)-6-(4-(4-uzonponunnunepasus- 1 -un)denwn)- 1 -metun- 1 H-

npposo[2,3-b Jnupuaun

(M

Cramus 1. N-(6-Xnop-3-noanupuans-2-mi)-N-(MeTiicyJibh OHWI )METaHCY JIbh OHAMUTL

SO,CH;
N N

¢l 7Sy s0CH,
2

B pacrBop, comepxkammii 6-xnop-3-Hopnupunue-2-amuH (2,0 1, 7,86 MMOnb) B

mupuause (20 min), npu temmnepatype 0°C nobasisutn MeraHcyabdonmtxnopua (3,04 mi, 39,3
mMMoutb) B TedeHne 10 munyT. CMech nepeMeInnBaii Npu KOMHATHOM TeMIepaType B TeUeHHe 36
gacoB. Cmech paszbamisin nuxyopMmeraHoM (50 mir) u guubTpoBanu uepes uenut. @unbtpar
KOHIIEHTPUPOBAJIN TIPU MOHUKEHHOM JaBjieHnH nocyxa. B ocrarok modasmnsim stunarerar (180
MJI), 1 CMeCh (PUIBTPOBAJIH dYepe3 LeauT. PUIbTpaT MPOMBIBAIH, MTOCIEA0BATEIBHO HUCTIONb3YS

Boay (3 x 40 mu) ¥ HACBILEHHbII BOAHBINA pacTBOp XJjopuaa Hatpus (40 M), U BBICYLTUBAIN
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Han Oe3BomHbIM cyibdaToM Maraws. [lponykTt, mnpencrapistomuii codoit  N-(6-xmop-3-
HopmmpunuH-2-un)-N-(metrncynbponmn)merancyapsporamun (1,89 r, 4,60 Mmonb, BbIXO[
58,6%), BeImEISUIM B BUIE O€KEBOTO TBEPAOTO BEIECTBA, UCTOB3Ysi xpomarorpad ISCO (220 r
cunmukaressi, 10-50% stunanerar/rekcan). JKX-MC (M+H)" = 410,9.

Cranus 2. N-(6-X110p-3-HOaAnUpUANH-2-1)METaHCY TbhoHaMUa

H

Cl | NaN-s0,cH,
2N

B cycnensuto, conepxkamyro N-(6-xmop-3-iognupuaus-2-min)-N-(MeTHUICy 1b(hOHNI)
meraHcyabpoHamun (1,89 r, 4,60 mmons) B Terparunpodypane (11 mi), nmpum kKOMHATHOMH
temrieparype nodasisiiu pactsop 10% runpoxcuna Hatpus (11 mut, 30,3 MMonb) B Teuenne 3
muHyT. CMech TepeMeInnBaiu MpU KOMHATHOH TemIieparype B TedeHue 14 4Jacos, a 3arem
KOHLIEHTPUPOBAJIN NPU MOHIKEHHOM JaBJICHHH 10 00bEeMa, COCTABIISIOLIErO MPUOIU3UTEIBHO
10 mn. Ocratok paszbasiasiu Bomod (10 Mu1) W HeHTpanM30BalM KOHLIEHTPUPOBAHHOM
XJIOPUCTOBOAOPOAHON KuUCa0TON n0 pH 6-7. Beinasmuii B 0CaA0K NPOAYKT, NPEACTABIISIOIINN
coboit N-(6-xsop-3-fiognmupunus-2-un)merancynbdponamun (1,46 r, 4,39 mmonb, BeIxon 95%),
cobupamu B Buzae OEXKEBOro TBEPAOrO BEIIECTBA, OCYINECTBISAS (UIBTPOBAHHE IIPU
NOHIDKEHHOM JaBJICHUH, W BBICYIIMBANU NpH Temreparype S0°C mpu NOHIKEHHOM IaBJICHUH.
KX-MC (M+H)* = 332,8. AMP 'H (500 MI', DMSO-ds): & 10,06 (br s, 1H), 8,28 (d, J = 8,3
I'u, 1H), 7,08 (d, J = 8,3 'y, 1H), 3,34 (s, 3H).

Cramus 3. 6-Xnop-2-(3.4-numerokcudennn)- 1 H-nuppono[2.3-blnupunuu

~%
| N OCH,
-
CINH
OCH,

Cwmech, copepxamyro N-(6-xyop-3-iioanupuaus-2-un)Merancyibhporamun (600 wr,
1,804 wmmonb), 4-stuHHI-1,2-guMmerokcubenson (439 wmr, 2,71  MMonb), XJIOpHL
ouc(rpudennndochun)namnaausa(Il) (76 mr, 0,108 mmons) u Homun meau(l) (20,62 mr, 0,108
MMOJIb) B auMmetwuidopmamune (8 mir), merasupoBajll M HArpeBad B 3aMassHHOW amiyJjie IMpH
temnepatrype 100°C B TeueHue 15 uvacos. Ilocne oxnaxneHus 10 KOMHATHOW TeMmIlepaTypbl
cMech paszOaBmsm stunaueraroM (30 wu) w QunbTpoBanmM 4epe3 UenuT. PuibTpar
KOHIIGHTPUPOBAIM TPHU TOHIWKEHHOM JaBleHHMH T1odTd pocyxa. Ocratok paszbaisuu
stunageratoM (150 mut), mpombIBaiy, HCMONB3yst Boay (2 X 30 MJI) U HACBILIEHHbIH BOAHBINA
pactBop xmopuaa Hatpusi (30 M) TOCNEROBaTENbHO, M BBICYIIMBAJIA HaJ O€3BOIHBIM
cynasarom Maraus. [IponaykT, mpencraBisomuii coboii 6-xmop-2-(3,4-mumerokcudenmn)-1H-

nupposio[2,3-blmupunun (154 mr, 0,533 Mmounb, Bbixon 29,6%), BBIOENSIA B BHIE KEJITOBATO-
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KOPUYHEBOTO TBEPAOro BemecTsa, ucmojb3yst xpomarorpad ISCO (80 r cummkarens, 0-5%
meTtanos/nuxaopmeran). XKX-MC (M+H)" = 289,1. AMP 'H (500 MI', DMSO-ds): & 12,30 (s,
1H), 7,95 (d,J=8,3T, 1H), 7,52 (d,J =19 T, 1H), 7,48 (dd, J =8,4, 2,1 'y, 1H), 7,10 (d, J =
83T, 1H), 7,06 (d, J=8,3T'u, 1H), 6,90 (d, J=1,9 T, 1H), 3,87 (s, 3H), 3,81 (s, 3H).

Cranus 4. 6-Xn0p-2-(3.4-numerokcudennn )- 1 -mermn- 1 H-nupposno[2.3-b jiupununa

~
| N OCH,
o
clI” °N” N
CH3 OCHS

B pactBop, copepxamuii 6-xn0p-2-(3,4-numerokcudennn)- 1 H-muppoo[2,3-b jnupuann
(152 wmr, 0,526 mmonb) u Honmetan (187 mr, 1,316 mmonb) B numerundopmamuze (5 mi), npu
temneparype 0°C nobasnsnmu runpun Hatpus (60% wmacnanas aucnepcusi) (52,6 mr, 1,316
MMOJIb) OfHOW mopuued. CMech mepeMelMBaId NMpU KOMHATHOH TeMmepatype B TeueHue |
yaca. Peakuuro racunu ykcycHoit kucnotoit (0,5 mut). Cmece pasbasnsiiu stuianerarom (150
mi). TTonyueHHbIH B pe3yJbTaTe pacTBOP MPOMBIBAIH, MOCIEAOBATEIBHO UCIIONB3Ys pacTBop |
N K>HPO4 (2 x 35 mim), Boay (2 X 35 mi1) ¥ HAaChILEHHBIH BOAHBIN pacTBOp Xyopuna Hatpus (35
MJT), ¥ BBICYLTIBAJT HaJl O€3BOHBIM CyJibaToM Maruus. [IponykT, npeacraBistouuii codboi 6-
xjop-2-(3,4-numerokcudenmn)- 1 -metun- | H-muppono[2,3-b Jnupunun (175 wmr, 0,578 mmodsb,
BeIxon 110%), BbImENsAaM B BUAE JKENTOBATO-KOPUYHEBOI'O TBEPIOTO BEINECTBA, HCIIONB3YS
xpomarorpad ISCO (40 r cunukarens, 10-50% stunanerar). XKX-MC (M+H)" =303,3.

Cramusa 5. 2-(3.4-numeroxcudennn)-6-(4-(4-uzonponunnunepasus-1-mi)dermn)-1-

metwi- 1 H-nuppono[2.3-blnupununa

Cwmech, comepxamyr 6-xjop-2-(3,4-numerokcudenmn)-1-merun-1H-muppono[2,3-b]
mupuauH (25 mr, 0,074 mmons), 1-msonponmn-4-(4-(4,4,5,5-rerpamerin-1,3,2-nuokcaboponan-
2-un)penmn)nunepazu (30,7 mr, 0,093 Mmoib), MeTaHCyIbGOHAT (2-THUUKIOreKCHIIPOCHUHO-
2’4’6’ -rpunzonponmi-1,1’-6udennn)[2-(2’-amuno- 1,1’ -6udennn) jmamaaus(Il)  (XPhos-Pd-
G3) (6,29 wr, 7,43 Mkmounb) U TpexocHOBHBIN (ochar kamus (0,130 mi, 0,260 mmonb) B 1,4-
arokcane (1 mut), merasupoBaid W HarpeBaJIM B 3aKpbITO ammyJtie mpu Temmeparype 80°C B
tedeHue 15 yacos. Ilocne oxnakaeHWss OO KOMHATHOH TeMIIEpaTyphl PEaKLHOHHYI) CMeECh
paz0aBisI METAaHOJIOM, (PUIBTPOBATM Yepe3 aKPOAMCK, W BIPBHICKHBAIU B IMpeNapaTHBHBINA
xpomatorpad BOXKX (kononka: Phenomenex Luna AXIA 5u C18 21,2 x 100. PactBopurens A:
90% H»0-10% wmeranon-0,1% TFA; pactBoputens B: 10% wmeranon-90% H>O 0,1% TFA.
Ckopoctp moroka: 20 mu/muH. Bpemst rpaamenTtHOoro smroupoBanus: 15 muHyT. HawampHoe

3

NPOLIGHTHOE conepkaHue B: 22; KOHe4YHOe TpOLEeHTHoe conepkanwe B:  100).
COOTBeTCTBYI-OH_II/Ie q)paKLII/II/I KOHLUCHTPUPOBAJIN MPU MOHUKEHHOM JABJICHUH, TOAIICIIAYUBAIH,

ucrionb3yst pactBop 1 N NaOH, wu skcrparupoBanu guxjopmeraHoMm (4 x 40 wo).
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OObennHeHHBI 3KCTPAKT BBICYLIMBAIN Halx Oe3BOAHBIM Cyjib(arom Hatpus. B pesynbrare
yAJEeHUsl PACTBOPUTENIS MTPH MOHMKEHHOM JaBJICHUH NoJyvainu 2-(3,4-numMeTokcnudenun)-6-(4-
(4-m3onponmnmnunepasus-1-nn) pernn)-1-mernn-1H-muppono[2,3-b]mupunun (19 wmr, 0,040
MMOJIb, BbIXOH 53,8%) B Buze GnenHoro Teepnoro Bemectsa. JKX-MC (M+H)™ = 471 4. SIMP
'H (500 MI', DMSO-ds): & 8,06 (d, J = 9,1 Ty, 2H), 7,95 (d, J = 8,2 T'y, 1H), 7,62 (d, J = 8,2
I'u, 1H), 7,24-7,19 (m, 2H), 7,12 (d, J = 8,2 I'n, 1H), 7,04 (d, J = 9,1 I'y, 2H), 6,56 (s, 1H), 3,89
(s, 3H), 3,86 (s, 3H), 3,84 (s, 3H), 3,25-3,19 (m, 4H), 2,74-2,66 (m, 1H), 2,63-2,58 (m, 4H), 1,03
(d, J=6,6T'ny, 6H).

Ipumeps 8-19, npencrasnenssie B Tabnuie 1, ObUIM OCYINECTBIEHBI B COOTBETCTBUU CO
crioco0amMu CUHTE3a, OTMCAHHBIMHU ISl IOy YeHUsI COeIMHEHUH B mpuMepax 1-7.

Tao6auna 1

Homep |CtpykTypa

npuMepa

8

10

11 Ny N
) -soen
H

12 Ny
o

HO N

HzC CH




13 Nx
| p OCH,
F N
O CH;  OCH
)
HN._A
14 NSy .
‘ > 5 Q $OLH;
CHg (\N
H*C)\/N\)
15 Na
AN n
‘ | P Q SQ,CH;
CHy
CHy 7N
RN
16 Na
AN .
| P N O SO5CH;
S
a
HO N
HiC CHs
17 CHs
N =
O | P SOLHg
CHs [N
18 Ns A
Phad
O CH,  SO.CHg
N
He._N._J
CHg
Homep |AHanuTudeckue qaHHBIC
npumMepa
8 KX-MC (M+H)" = 483,2. SIMP {H (500 MT'1i, xnopopopm-d): & 8,73 (d, J = 1,9 I'y,
1H), 7,76 (d, J = 0,8 'y, 1H), 7,62 (d, J = 8,5 I'u, 2H), 7,13 (dd, J = 8,3, 1,9 'y, 1H),
7,10-7,07 (m, 3H), 7,03 (d, J = 8,5 'y, 1H), 6,75 (s, 1H), 3,99 (s, 3H), 3,98 (s, 3H),
3,82 (s, 3H), 3,40-3,31 (m, 4H), 2,81-2,73 (m, 4H), 2,37 (d, J = 6,6 I'y, 2H), 1,01-0,91
(m, 1H), 0,65-0,55 (m, 2H), 0,19 (q, J = 5,0 T'y, 2H)
9 KX-MC (M+H)- = 472,5. SIMP {H (500 MT'1i, xnopopopm-d): & 8,68 (d, J = 1,9 I'y,

1H), 8,54 (d, J = 2,5 'y, 1H), 7,82 (dd, J = 8,5, 2,5 T'w, 1H), 7,72 (d, J = 1,4 Ty, 1H),
7,12 (dd, J = 8,0, 1,9 Ty, 1H), 7,08 (d, J = 1,7 T, 1H), 7,03 (d, J = 8,3 Ty, 1H), 6,80
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(d,7=8,8Tw, 1H), 6,75 (s, 1H), 3,99 (s, 3H), 3,98 (s, 3H), 3,82 (s, 3H), 3,69-3,63 (m,
4H), 2,78 (dt, J = 13,0, 6,6 Ty, 1H), 2,73-2,68 (m, 4H), 1,14 (d, J = 6,3 T'w, 6H)

10

KX-MC (M+H)* = 459,4. SIMP H (500 MT 1, xopodopm-d): & 8,74 (d, J = 1,7 'y,
1H), 7,76 (d, J = 1,1 Ty, 1H), 7,61 (d, J = 8,8 T, 2H), 7,34-7,30 (m, 1H), 7,30-7,28
(m, 2H), 7,14-7,06 (m, 3H), 6,75 (s, 1H), 4,00 (s, 3H), 3,81 (s, 3H), 3,35-3,29 (m, 4H),
2,78-2,74 (m, 4H), 1,15 (d, J = 6,6 T'y, 6H)

11

KX-MC (M+H)" = 475,4. AMP 'H (500 MI'n, DMSO-de): § 12,02 (s, 1H), 8,65 (d, J =
2,2 Tu, 1H), 8,21 (d, J = 8,5 'y, 2H), 8,04 (d, J = 8,5 'y, 2H), 7,88 (d, J = 1,1 T'wy, 1H),
7,62 (d, J = 8,8 T, 2H), 7,32 (s, 1H), 7,07 (d, J = 8,8 T'y, 2H), 3,28 (s, 3H), 3,23-3,17
(m, 4H), 2,74-2,66 (m, 1H), 2,64-2,59 (m, 4H), 1,03 (d, J = 6,6 'y, 6H)

12

KX-MC (M+H)" = 515,5. IMP 'H (500 MT'y, xaopodopm-d): & 8,73 (d, J = 1,7 'y,
1H), 7,75 (d, J = 0,8 I'n, 1H), 7,62 (d, J = 8,5 I'w, 2H), 7,13 (dd, J = 8,3, 1,9 T'u, 1H),
7,10-7,00 (m, 4H), 6,75 (s, 1H), 3,99 (s, 3H), 3,98 (s, 3H), 3,81 (s, 3H), 3,34-3,26 (m,
4H), 2,76 (br d, J = 5,2 T, 6H), 1,75-1,69 (m, 2H), 1,29 (s, 6H)

13

KX-MC (M+H)" = 529,4. SIMP 'H (500 MI'w, metanon-ds): 5 8,57 (d, J = 1,7 'y, 1H),
8,05 (s, 1H), 7,67 (d, J = 8,8 T'w, 2H), 7,21-7,17 (m, 2H), 7,16-7,12 (m, 3H), 6,64 (s,
1H), 3,94 (s, 3H), 3,94 (s, 3H), 3,87 (s, 3H), 3,27-3,24 (m, 4H), 3,07-3,04 (m, 4H)

14

KX-MC (M+H)" = 489,4. SIMP 'H (500 MI', DMSO-de): & 12,02 (s, 1H), 8,65 (d, J =
1,0 T, 1H), 8,21 (d, J = 8,5 'y, 2H), 8,04 (d, J = 8,5 T', 2H), 7,88 (d, J = 1,4 T'wy, 1H),
7,62 (d, T = 8,8 T, 2H), 7,32 (s, 1H), 7,07 (d, J = 8,8 Ty, 2H), 3,28 (s, 3H), 3,24-3,19
(m, 4H), 2,54-2,50 (m, 4H), 2,11 (d, T = 7,2 Ty, 2H), 1,83 (dt, J = 13,5, 6,8 T'y, 1H),
0,90 (d, J = 6,3 T'y, 6H)

15

KX-MC (M+H)+ = 519,4. AMP 1H (500 MI', xnmopopopm-d): 6 8,78 (d, J = 1,9 I'y,
1H), 8,11 (d, J = 8,2 I'y, 2H), 7,85-7,73 (m, 3H), 7,62 (d, J = 8,8 ', 2H), 7,07 (d, J =
8,5 I'y, 2H), 6,90 (s, 1H), 3,86 (s, 3H), 3,36-3,26 (m, 4H), 3,16 (s, 3H), 2,92-2,83 (m,
4H), 2,45 (s, 2H), 1,24 (s, 6H)

16

KX-MC (M+H)* = 533,4. SIMP 'H (500 MT 1, xopodopm-d): & 8,78 (d, J = 1,9 I'y,
1H), 8,14-8,07 (m, 2H), 7,82-7,76 (m, 3H), 7,65-7,59 (m, 2H), 7,06 (d, J = 8,8 T'y, 2H),
6,90 (d, J = 0,6 'y, 1H), 3,85 (s, 3H), 3,33-3,27 (m, 4H), 3,16 (s, 3H), 2,75 (br t, J =
5,7 Ty, 6H), 1,75-1,68 (m, 2H), 1,29 (s, 6H)

17

KX-MC (M+H)™ = 503,4. IMP 'H (500 MT'L, xiopodopm-d): & 8,46-8,38 (m, 3H),
8,03 (d, J=8,5 'y, 2H), 7,79 (s, 1H), 7,51 (d, J = 8,5 Ty, 2H), 7,06 (d, J = 8,5 T'wy, 2H),
6,91 (s, 1H), 4,27 (s, 3H), 3,32-3,27 (m, 4H), 3,13 (s, 3H), 2,63-2,57 (m, 4H), 2,18 (d, J
=7,6Tw, 2H), 1,86 (dt, J = 13,4, 6,9 'y, 1H), 0,96 (d, J = 6,6 Ty, 6H)
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18 KX-MC (M+H)" = 489,3. IMP 'H (400 MI'y, metanon-ds): 6 8,62 (d, J = 1,6 'y, 1H),
8,21 (s, 1H), 8,13-8,06 (m, 2H), 8,03-7,97 (m, 1H), 7,87-7,79 (m, 1H), 7,67 (dd, J =
8,6, 2,0 Ty, 2H), 7,17-7,11 (m, 2H), 6,83 (s, 1H), 3,88 (d, J = 2,0 I'y, 3H), 3,39 (br s,
4H), 3,24 (s, 3H), 3,08-2,98 (m, 5H), 1,26 (d, J = 6,5 T'y, 6H)

IIpumep 19
2-Metun-4-(4-(4-(1-mernn-2-(4-(meruncynspornn)penmn)- 1 H-muppono[3,2-

b]nupunuH-6-nn) 6eH3um)nunepasus- 1-mn)oyTan-2-oa
N
H x
HiC] | )

Hacj\/\w’\ O Z N
CH
A 3 (19

Cranus 1. Bensmn-4-(3-ruapokcu-3-MeTiioy ThiI )Iumnepasut- 1 -kapbokcusar

HO N N-Cbz
Hey—

HiC

SOCH,y

B cmech, conmepskamyro OeHsun nunepasus-1-kapookcunar (150 mr, 0,681 mmonb) u
kapOonat kanus (188 mr, 1,362 mmonb) B aumetundopmamune (2 mi), npu temmneparype 0°C
nobasnsim 4-6pom-2-metunOyTtan-2-oa (143 wmr, 0,858 mmonb) B numetmnpopmamune (0,2 mi)
onHo# mopuueil. CMech mepeMelnnBail MpU KOMHATHON Temmeparype B TeueHue 60 4acos,
pazbasysimu stunaneraroM (10 mi), u dunbrpoBanu 4epe3 uenut. OunbTpar pasdaBisLIU
sTunaneratoM (60 MIT), TPOMBIBAJIM, UCTONB3Ysl Boxy (2 x 20 MiI) U HACHIIIEHHBIA BOIHBINA
pactBop xjopuna HaTpus (20 MIT), U BBICYIIMBAJIK Haa Oe3BOAHBIM CyJibdaToMm marHus. Llenesoe
npomexxyTounoe coenuHenue (110 mr, 0,359 mmonb, Bbixon 52,7%) BeIOENsIN B BUIE Oeoro
TBEPAOro BemiecTsa, ucnoibiysi xpomarorpad ISCO (24 r cunukares, HEMOPUCTasi OCHOBA, |-
8% stunauerat/rexkcan). XKX-MC (M+H)" = 307,4. AMP 'H (400 MI'u, xnopodopm-d): & 7,39-
7,29 (m, 5H), 5,13 (s, 2H), 3,55-3,48 (m, 4H), 2,68-2,60 (m, 2H), 2,49 (br s, 4H), 1,66-1,61 (m,
2H), 1,23 (s, 6H).

Cranus 2. 2-Metuii-4-(niuniepasus- 1 -uj)OoyTag-2-0J1

HO H

N N
H3C \_/
HaC
Cwmecs, comeprkamyro OeH3wI-4-(3-rugpoKCcH-3-MeTIIIOy THIT)IHIepa3uH- 1 -kapOoKkcuaT
(105 wr, 0,343 mmoib) u 10% Pd/C (22,98 mr, 0,022 mmons) B merarose (9 min) u THF (3 mn),
nepeMenmuBaid B aTrMocdepe BOAOPOIA, TMOJYy4YaeMOro W3 BOIOPOAHOrO OajyioHa, TMIpH

KOMHATHOH Temmeparype B TedeHue 3,5 4acoB. Karamuszarop ynpamsanu, OCyLIECTBIIsIS

¢unbTpoBaHNE TPU TOHWKEHHOM JaBICHWM, 4Yepe3 LeauT. B  pesynbrare yaaneHus
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pacTBOpUTENSl MPU MOHMKEHHOM JABJIEHUH TOJIyYau IEJIEBOE MPOMEKYTOYHOE COENUHEHUE
(56 wmr, 0,325 mmonb, BeIXoa 95%) B Buae 0O€IOro TBEpAOro BEIIECTBA, KOTOPOE UCIOIb30BAJIH
Ha CNeNyIoIel cTaauu 6e3 TononHuTeNbHOM ounctku. XKX-MC (M+H)" = 173,2.

Cranus 3. 6-Xnop-2-(4-(metuncyasdormn)dennn)- | H-nuppono[3.2-b lnupunuu
N

e
| N SO,CHs
o N
H

B pacrtBop, comepxamuii 2-Opom-S-xnop-nupunus-3-amuH (5,0 r, 24,1 mMMmomnb) B

muMetmidopmamune (S0 MiI), MpU KOMHATHOH TeMIlepaType MOpLUsIMU J00aBisan 1-3TuHNI-4-
metuicynbdonmndenszon (6,0 r, 33,74 mmons), Hompun menu(l) (459 mr, 2,41 mMmonsb), Tper-
oytokcun kanmus (5,4 r, 48,2 mmonb) u Pd(PPh3):Cly (500 wmr, 0,43 mmons). Ilony4yennyo B
pe3yabTaTte CMech JerasupoBajd TpU pa3a B arMocepe a3ora M IEpeMelIUBald IMpU
temneparype 100°C B Teuenue 3 yacos. [locie oxmaxaeHus 10 KOMHATHOH TeMITEPaTypbl CMECh
pa30aBIsIN 3TUIIALIETATOM, MPOMBIBAJIHM, HCIIONB3Ysl HACBIIEHHBIH BOXHBIA PAacTBOp XJIOpHAA
HATpPUs, U BBICYIINBAIN Haja Oe3BOAHBIM cynbdaroMm Harpus. Ilocie TOro, Kkak pacTBOPHUTENb
ObU1 yJaseH Npu NMOHWKEHHOM JaBJIEHHH, OCTAaTOK OYMINAIM Ha CHJIMKaresie MeTonoMm (umi-
xpomarorpaduu, UCIOJb3Yysl CMECh METPOJIEHHOro 3(upa U dTUIaleTaTa B COOTHOIeHuu 1:1 B
Ka4eCTBE SJIFOEHTA, C MOJIyUYeHHEM [1eJIeBOTr0 NMpoMexkyTouHoro coeaunenus (1,937 r, 5,8 mmodb,
BLIXON 24%) B BHE KeNToro Teepaoro semectsa. JKX-MC (M+H)™ = 307,1. AMP 'H (400
MI'u, DMSO-de): 6 12,22 (s, 1H), 8,37 (s, 1H), 8,20 (d, J = 8,4 ', 2H), 8,05 (d, J = 8,8 'y, 2H),
7,89 (s, 1H), 7,35 (s, 1H), 3,28 (s, 3H).

Cranus 4, 6-Xg10p-1-metun-2-(4-(meruncynpdounn)dennn)- 1 H-nuppono[3.2-
b]nupuavn
N""-.
m@SOQC H3
Cl N
CH;3

B mpouecce  NepeMeLlUBaHUs B pacTBoOp, comepxamuii  6-xyop-2-(4-
meticynbdonmidennn)- 1 H-muppono[ 3,2-b] mupunun (5,0 r, uucrora ~80%, 13,07 mmonb) u
Mel (2,03 r, 14,38 mmonb) B aumermidopmamune (60 mur), mpu KOMHATHOH TeMmImeparype
nopiusimu obasysmn Cs»COs (8,52 1, 26,14 mmone). [lonydeHHyr0 B pe3yjbTaTe CMeCh
nepeMelnBaId NP KOMHATHOW TeMmeparype B TedeHHe | wdaca, 3arteM pa30OaBisuiu
stunaneratoM (100 M), MpOMBIBAIM, HCIIONB3Ysl HACHIIIEHHBIH BOAHBIA PAaCTBOP XJIOPUAA
HATpWsl, BBICYIIMBAIM HaJ O€3BOAHBIM CyJb(paToM HATpUs, M KOHLEHTPUPOBAIH NpPHU
NOHW)KEHHOM 7aByieHHH. OCTaTOK OYHINAIA METOAOM OOpalieHHO-(a30BOH Xpomartorpaduu

(xononka: npenaparuBHas kojoHka XSelect CSH C18 OBD, 19 x 250 mm, 5 MKM; TOIBUKHAS
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daza A: Boma (10 mmons/n NH4HCO3), moasrkHas (aza B: aneToHUTpIIT, CKOPOCTh moToKa: S0
wt/mMuH, rpanueHt:. ot 25% B no 40% B B Teuenue 15 MuHyT; yiapTpaduoNETOBBIA JETEKTOP,
JUIMHA BOJIHBI 254/210 HM), 9TOOBI MIOJIyYUTh 6-xnop-1-merni-2-(4-
metuicynbdormnpermn)muppono|3,2-b jrupunun (1,73 r, 5,22 mmons, Bbixon 41,4%) B Bune
6enosaroro Teepaoro emectsa. JKX-MC (M+H)" = 321,1. AMP 'H (300 MI'u, DMSO-ds): &
8,40 (s, 1H), 8,23 (s, 1H), 8,09 (d, J = 6,9 'y, 2H), 7,95 (d, J = 8,4 'y, 2H), 6,92 (s, 1H), 3,83 (s,
3H), 3,29 (s, 3H).

Cramgusa 5. 4-(1-Metun-2-(4-(metuncyasdonnn)dennn)- 1 H-nuppono[3.2-bloupuaug-6-

W1)0eH3aJIbAEr U

S
N H
|/ z SO,CH,
O CHy
OHC

Cwmech, coneprxalnyro 6-xjop-1-metmn-2-(4-(metuncyabdonun)penn)-1 H-muppono| 3,2-
b] mupugua (300 wmr, 0,935 wmmonb), 4-(4,4,5,5-terpamerun-1,3,2-nuokcaboponaH-2-
un)oensanpaerun (271 wmr, 1,169 mmonb), meraHcysbpoHAT (2-AMUMKIOTeKCHIPOCHUHO-
2’4’ ,6’-rpunzonponmi-1,1’-6udpennn)[2-(2’-amuno- 1,1’ -6udennn) jnamnaaus(ll)  (XPhos-Pd-
G3) (79 wmr, 0,094 mMmonb) u TpexocHOBHbIH (ocdar kamust (1,637 mi, 3,27 mmons) B 1,4-
arokcane (10 M), merasupoBaJid U HArpeBaJId B 3aKpbITON ammysie nipu temneparype 110°C B
Teyenue 8 wuacoB. Ilocnme oxjakaeHHss OO KOMHATHOW TEMIIEpaTypbl CMecCh pa30aBisiu
stunaneratoMm (30 mi) u QunbTpoBanu uepes HeNuT. DPUIBTPAT KOHLUEHTPUPOBAIU MPU
NOHW)KEHHOM JaBJieHMH moutu jaocyxa. Ocratok pactBopsuin B stwiaunerare (150 mo),
NPOMBIBAJIM, HCIONb3Ysl HACBIIEHHBIH BOAHBIA pacTBOp xjopuma Hatpus (25 wmi), u
BBICYLTUBAJIN HaJl O€3BOAHBIM CyJib(arom MarHus. LleneBoe nmpomexyTounoe coenuHenue (261
mr, 0,668 mmob, Bbixoa 71,5%) BBIAENSIN B BHIE JKEJITOTO TBEPIOIO BEINECTBA, HCIOJB3YSI
xpomarorpad ISCO (40 r cunmukarens, Hemopucras ocHoBa, 40-100% stumanerat). XKXX-MC
(M+H)™ = 391,0. IMP 'H (400 MI'u, DMSO-ds): § 10,09 (s, 1H), 8,87 (d, J = 2,0 T'ny, 1H), 8,45
(d,J=1,4Tn, 1H), 8,15-8,08 (m, 4H), 8,08-8,03 (m, 2H), 8,00 (d, J = 8,4 I'y, 2H), 6,97 (s, 1H),
3,94 (s, 3H), 3,33 (s, 3H).

Cragus 6. 2-Metun-4-(4-(4-(1-metmn-2-(4-(metmicy nbhonnn )derun )- 1 H-nupposof 3,.2-

b] nupunng-6-un)oer3wnnunepasud- 1 -uin)oyrag-2-0J1

B pacrtBop, conepxamuii 4-(1-metmn-2-(4-(metuncynbhornn)dennn)-1H-muppono|3,2-
b] mupunna-6-nn)doenzanpaerun (40 mr, 0,102 mmornb), 2-meTuin-4-(munepasus-1-un)OyraH-2-o
(52,9 wr, 0,307 mmounb), cynbdar maraus (247 mr, 2,049 mmonb) u ykcycHyro kucioty (0,059

mi, 1,024 mmonb) B numernindopmamune (1,2 mir), mpu KOMHATHOH Temreparype 100aBisui
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Tpuanerokcudoporuapun Hatpus (87 mr, 0,410 mmonb) onHOI nopiueit. CMech epeMernBaiu
Ipd KOMHATHOW Temmepatype B TedeHue 18 wacoB. l'ereporeHHyro cmech pa3OaBisuiu
stunaneratoM (5 wi) u QuibTpoBaNud dYepe3 wLenuT. DUIbTpAaT KOHLEHTPUPOBAIU IPU
NOHW)KEHHOM JiaBlieHMH Jjocyxa. OCTaToK pacTBOPSJIM B METAHOJNE W BIPHICKUBAINA B
npenaparuHbii  xpomartorpad BOXKX. CoorserctByromme — ¢ppakimun  0OBEIMHSIH,
KOHLIEHTPUPOBAIN TPH TOHIKEHHOM JAaBJICHWM, MOJINETavNBai, HCMONb3ys pactBop 1 N
NaOH, u skcTparuposanu nuxjiopmeradoM (4 x 35 mur). OObennHEHHbIN SKCTPAKT BBICY LTUBAJIH
Haj O0e3BOAHBIM CyJib(aroM HaTpus. B pesynbrare ynaneHus: pacTBOPUTEINS MPH MOHWKEHHOM
JaBJICHUU TMOJyYaiu nenaeBoit mpoaykrt (22,5 mr, 0,040 mmons, Beixox 39,4%) B Bume Oenoro
tBepnoro semectsa. XKX-MC (M+H)" = 547,2. AMP 'H (400 MI'u, xnopodopm-d): & 8,80 (d, J
=2,0Tn, 1H), 8,15-8,09 (m, 2H), 7,87-7,84 (m, 1H), 7,82-7,76 (m, 2H), 7,67 (d, J = 8,0 I'y, 2H),
7,48 (brd, J =6,7 I'y, 2H), 6,92 (d, J = 0,8 I'y, 1H), 3,87 (s, 3H), 3,69 (br s, 2H), 3,16 (s, 3H),
3,01-2,61 (m, 6H), 1,97-1,50 (m, 6H), 1,27 (s, 6H).

IIpumep 20

1-Metun-2-(4-(metuncy nbp onmn)pennn)-6-(4-(nmunepasus- 1 -mn)penmn)- 1 H-

nuppodo[3,2-b] mupunun

(20)

Cramusa 1. Tper-6ytun 4-(4-(1-metun-2-(4-(mermncyapdonnn)denun)-1 H-nupposof3.2-

b] nupunns-6-un)desun)numnepasul- 1 -kapbokcuaar

Cwmecs, conepxaimyro 6-xiop-1-metmn-2-(4-(metuncyasdonmn)penmn)- 1 H-nuppono| 3,2-
b] mupugma (mpumep 19, cramus 4) (80 wmr, 0,249 wmmons), Tper-Oytun 4-(4-(4,4,5,5-
teTpameTui-1,3,2-nnokcadboponan-2-nn)penmn)nunepasus- 1 -kapdokcmnar (121 wmr, 0,312
MMOJIb), METaHCYJIb(pOHAT (2-mumuknorexkcuidocduno-2’ 4,6’ -rpunzonponui-1,1°-
oupennn)[2-(2’-amuno-1,1’-6ndennn) | nannagusa(1l) (XPhos-Pd-G3) (21,11 wmr, 0,025 mmonb) u
TpexocHOBHBIN (ocdar kamus (0,436 mu, 0,873 mmonp) B 1,4-nuokcane (4 mMit), 1era3upoBaIu U

HarpeBaJid B 3aKpbIToi ammyJie pu temneparype 110°C B reuenne 7 yacos. [locne oxnaxneHus

70 KOMHATHOW TeMIIepaTypbl cMech pa3OaBisuiu sTunaneratoM (60 MIiT), POMBIBAJIN, UCTIONb3YS
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HACBHIIEHHBI BOAHBIN pacTBOp xsopuaa Hatpus (15 i), W BRICYIIMBAJIM Hal OE3BOIHBIM
cyabdparom Maruus. Lenesoit nponykt (95 mr, 0,170 mmonb, Bexon 68,3%) BeIAENSIA B BUAE
OJIeTHO-KEeNITOr0 TBEPAOTrO BemecTBa, ucrnonb3ys xpomarorpad ISCO (40 r cunmkarens, 0-4%
meTtanos/muxjaopmeran). XKX-MC (M+H)" = 547,2. AMP 'H (400 MI', xnopodopm-d): § 8,76
(d, J=2,0T, 1H), 8,09 (d, J = 8,4 I', 2H), 7,80-7,74 (m, 3H), 7,61 (d, J = 8,8 I'y, 2H), 7,06 (d,
J=28,8I'n, 2H), 6,88 (s, 1H), 3,83 (s, 3H), 3,66-3,59 (m, 4H), 3,26-3,18 (m, 4H), 3,14 (s, 3H),
1,50 (s, SH).

Cragusa 2. 1-Merun-2-(4-(metuncyisdoumn)dennn)-6-(4-(nunepasud-1-win)dennn)- 1H-

muppono[3,2-bloupuann

B pactBop, comepxkamuit Tper-OyTuin-4-(4-(1-metnn-2-(4-(metuncy b onru)peHrn)-
1H-nuppomnol[3,2-b Jnupunun-6-un)dennn)nunepasus-1-kapbokcunar (90 mr, 0,165 mmonb) B
muxiopmetane (2 mi), npu temneparype 0°C nobasmsuiu TFA (2 mi) B Teuenue 1 munyT. Cmech
nepemewmnBanu npu temneparype 0°C B TedyeHue 1 wyaca, a 3aTeM KOHLEHTPHUPOBAIU IpU
MOHW)KEHHOM JIaBJIeHUH aocyxa. B ocratok nobasisuin HackimenHsblid pactBop NaHCOs. Cvech
SKCTparupoBann auxjopmeranoM (4 x 40 mut). OObeOUHEHHBIH 3KCTPAKT BBICYLIMBAIN Ha
Oe3BomHBIM CyibaTroM Hatpusi. B pesynbrare ynaneHuss pacTBOPUTENs] NPU MOHMKEHHOM
JaBJIEHUH TMoJydanu neneBoil mpoaykr (61 mr, 0,134 mmonb, Beixon 81%) B BHIE KeITOrO
tBepaoro Bemectsa. JKX-MC (M+H)™ = 447,1. IMP 'H (400 MI', DMSO-dq): § 8,71 (d, J =
2,0Tw, 1H), 8,19(d, J=1,2Tu, 1H), 8,09 (d, J =8,4 'y, 2H), 7,97 (d, J =8,4 ', 2H), 7,73 (d, J
=8,8 'y, 2H), 7,09 (d, J = 9,0 T'y, 2H), 6,90 (s, 1H), 3,90 (s, 3H), 3,32 (s, 3H), 3,27-3,22 (m,
4H), 3,07-2,99 (m, 4H).

Hpumepsr 21-36 ObulM OCYLIECTBICHBI B COOTBETCTBUM C OOIIUMH CrHOCOOaMH,
ONMMCAHHBIMH B HACTOSINEM JOKYMEHTEe, C TPHMEHEHHEM COOTBETCTBYIOIIUX HCXOIHBIX
MaTepUAJIOB, PEAr€HTOB U YCIOBUA.

Taéauua 2

Homep |CtpykTypa

npumepa

21

22
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505CH3

CH

SO,CH,

23

24

25

26

27

28

29

30
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31

32

33

34

35

36

Howmep

npumepa

AHanuTHuyeckue JaHHBIC

21

KX-MC (M+H)™ = 533,2. IMP 'H (400 MTI', xnopodopm-d): & 8,84-8,77 (m, 1H),
8,16-8,08 (m, 2H), 7,86 (br s, 1H), 7,83-7,78 (m, 2H), 7,70-7,65 (m, 2H), 7,52 (br s,
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2H), 6,92 (br d, J = 3,1 T, 1H), 3,87 (d, J = 4,1 T'y, 3H), 3,67 (br s, 2H), 3,17 (d, J =
3,9 Ty, 3H), 2,94-2,34 (m, 10H), 1,22 (br s, 6H).

22

KX-MC (M+H)™ = 490,3. SIMP 'H (400 MI'n, xnopodopm-d): & 8,84-8,77 (m, 1H),
8,12 (brdd, J = 7,4, 2,5 T, 2H), 7,86 (br d, J = 2,3 T, 1H), 7,81 (dd, J = 4,3, 2,2 'y,
2H), 7,68 (br s, 2H), 7,54 (br s, 2H), 6,92 (br d, J = 2,5 'y, 1H), 3,91-3,83 (br s, 3H),
3,76-3,57 (br s, 2H), 3,21-3,11 (br s, 3H), 2,31 -2,46 (m, 4H), 1,91-1,54 (m, 4H), 1,31
(brs, 3H).

23

KX-MC (M+H)" = 503,3. SIMP 'H (400 M, xnopodopm-d): & 8,80 (d, J = 2,0 'y,
1H), 8,15-8,08 (m, 2H), 7,87-7,83 (m, 1H), 7,82-7,77 (m, 2H), 7,66 (d, J = 8,2 T', 2H),
7,48 (d, J = 8,2 T'y, 2H), 6,92 (d, J = 0,8 T, 1H), 3,87 (s, 3H), 3,63 (s, 2H), 3,16 (s,
3H), 2,81-2,56 (m, SH), 1,72-1,55 (m, 4H), 1,14 (br s, 6H).

24

KX-MC (M+H)" = 503,2. AMP 'H (400 MTI'u, xnopodpopm-d): & 8,81 (d, J = 2,0 I'y,
1H), 8,14-8,08 (m, 2H), 7,88-7,83 (m, 1H), 7,82-7,77 (m, 2H), 7,66 (d, J = 8,0 'y, 2H),
7,48 (d, J = 8,2 I', 2H), 6,92 (s, 1H), 3,87 (s, 3H), 3,59 (s, 2H), 3,16 (s, 3H), 3,03 —
2,98 (m, 1H), 2,32 (s, 6H). 2,08 — 2,02 (m, 2H), 1,86-1,81 (m, 2H), 1,64-1,58 (m, 4H).

25

KX-MC (M+H)™ = 489,1. SIMP 'H (500 MT'1, xnopoopm-d): & 8,80 (d, J = 1,8 I'n,
1H), 8,14-8,09 (m, 2H), 7,85 (d, J = 1,1 T'w, 1H), 7,82-7,76 (m, 2H), 7,66 (d, J = 8,0 ',
2H), 7,48 (d, T = 8,0 T, 2H), 6,92 (s, 1H), 3,87 (s, 3H), 3,64 (s, 2H), 3,16 (s, 3H), 2,79-
2,47 (m, 6H), 1,74 — 1,56 (m, 4H), 1,17 (br s, 3H).

26

KX-MC (M+H)" = 515,1. IMP 'H (300 MI', xnopodopm-d): & 8,79 (d, J = 1,9 I'y,
1H), 8,15-8,00 (m, 2H), 7,92-7,73 (m, 3H), 7,59 (d, J = 8,5 T'w, 2H), 7,02-6,80 (m, 3H),
3,83 (s, 3H), 3,69 (s, 2H), 3,48-3,30 (m, 2H), 3,22-3,10 (m, 5H), 2,80-2,60 (m, 1H),
2,12-1,92 (m, 2H), 1,85-1,78 (m, 2H), 1,17 (d, T = 6,1 T, 6H)

27

KX-MC (M+H)" = 487,1. SIMP 'H (400 M, xopodopm-d): & 8,78 (d, J = 1,9 I'y,
1H), 8,16-8,06 (m, 2H), 7,83-7,74 (m, 3H), 7,68-7,57 (m, 2H), 7,15-7,04 (m, 2H), 6,90
(d, J = 0,8 Ty, 1H), 3,91-3,80 (m, 4H), 3,74 (d, J = 12,0 T'y, 1H), 3,21-3,09 (m, SH),
3,08-2,95 (m, 1H), 2,65 (t, J = 10,7 Tw, 1H), 2,45 (t, J = 11,0 T, 1H), 2,30-2,10 (m,
2H), 2,00-1,79 (m, 3H), 1,59-1,49 (m, 1H)

28

KX-MC (M+H)" = 503,2. SIMP 'H (300 M, xopodopm-d): & 8,77 (d, J = 1,9 I'y,
1H), 8,09 (d, J = 8,4 T'y, 2H), 7,79-7,76 (m, 3H), 7,60 (d, J = 8,7 I'y, 2H), 7,07 (d, J =
8,6 'y, 2H), 6,87 (d, J = 0,9 T'y, 1H), 3,99-3,83 (m, 4H), 3,36 (d, J = 12,1 'y, 1H), 3,25-
3,11 (m, 4H), 2,89-2,65 (m, SH), 1,16-1,09 (m, 9H)

29

KX-MC (M+H)" = 503,3. SIMP 'H (300 M, xiopodopm-d): & 8,78 (d, J = 1,9 'y,
1H), 8,08 (d, J = 8,7 'y, 2H), 7,84-7,74 (m, 3H), 7,59 (d, J = 9,0 T'y, 2H), 7,05 (d, J =
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9,0 T, 2H), 6,90 (d, J = 0,0 T, 1H), 3,85 (s, 3H), 3,70-3,51 (m, 2H), 3,39 (s, 1H), 3,16
(s, 3H), 3,10-2,46 (m, SH), 1,22 (s, 6H), 1,00 (s, 3H)

30

KX-MC (M+H)" = 503,2. SIMP 'H (300 M, xiopodopm-d): & 8,78 (d, J = 1,9 'y,
1H), 8,09 (d, J = 8,4 T'y, 2H), 7,78-7,60 (m, 3H), 7,60 (d, J = 8,6 T'y, 2H), 7,06 (d, J =
8,4 Ty, 2H), 6,88 (s, 1H), 3,98-3,84 (m, 1H), 3,82 (s, 3H), 3,42-3,28 (m, 1H), 3,23-3,14
(m, 4H), 2,95-2,48 (m, 5H), 1,18-1,00 (m, 9H)

31

KX-MC (M+H)" = 517,2. IMP 'H (300 MI'wy, xiopodopm-d): & 8,81 (s, 1H), 8,10 (d, J
=8,4 Ty, 2H), 7,88-7,72 (m, 3H), 7,61 (d, J = 8,4 T'n, 2H), 7,18 (d, J = 5,1 T'y, 2H), 6,89
(s, 1H), 3,84 (s, 3H), 3,72-3,60 (m, 2H), 3,15 (s, 3H), 2,90-2,65 (m, 3H), 2,64-2,38 (m,
2H), 1,20-0,90 (m, 12H)

32

KX-MC (M+H)™ = 503,2. SIMP 'H (300 MT'1i, xopopopm-d): & 8,76 (d, J = 1,9 'y,
1H), 8,09 (d, J = 8,1 I'y, 2H), 7,92-7,68 (m, 3H), 7,60 (d, J = 8.4 'y, 2H), 7,06 (d, J =
8,4 T, 2H), 6,88 (s, 1H), 3,84 (s, 3H), 3,67-3,48 (m, 2H), 3,45-3,42 (m, 1H), 3,14 (s,
3H), 3,06-2,68 (m, 4H), 2,60-245 (m, 1H), 1,30-1,10 (m, 6H), 0,97 (d, J = 6,5 T'w, 3H)

33

KX-MC (M+H)" = 517,2. IMP 'H (300 MTI', xopodopm-d): 6 8,79 (d, J = 1,9 Ty,
1H), 8,10 (d, J = 8,4 T'w, 2H), 7,98-7,74 (m, 3H), 7,64 (d, J = 8,5 T', 2H), 7,29 (s, 1H),
7,26 (s, 1H), 6,89 (s, 1H), 3,85 (s, 3H), 3,40-3,21 (m, 2H), 3,15 (s, 3H), 2,98-2,68 (m,
3H), 2,38-2,18 (m, 2H), 1,14 (d, T = 6,5 ', 6H), 0,91 (d, J = 6,3 T'y, 6H)

34

XKX-MC (M+H)™ = 517,1. IMP 'H (300 MI', metanon-ds): & 8,62 (s, 1H), 8,18-8,07
(m, 3H), 7,96-7,87 (m, 2H), 7,72-7,64 (m, 2H), 7,08-6,99 (m, 1H), 6,83 (s, 1H), 3,90 (s,
3H), 3,67-3,61 (m, SH), 3,21 (s, SH), 1,39-1,33 (m, 12H).

35

KX-MC (M+H)" = 517,3. SIMP 'H (400 MT', xnopodopm-d): & 8,77 (d, J = 1,9 I'y,
1H), 8,16-8,04 (m, 2H), 7,88-7,78 (m, 3H), 7,66-7,58 (m, 2H), 7,09-7,03 (m, 2H), 6,90
(d, T =0,9 Ty, 1H), 3,85 (s, 3H), 3,41 (s, 3H), 3,31 (d, J = 10,5 T'w, 2H), 3,16 (s, 3H),
3,03 (s, 2H), 1,33-1,18 (m, 9H), 1,10 (d, J = 6,4 T'yy, 3H)

36

KX-MC (M+H)" = 535,3. SIMP 'H (300 MI'yy, Metanon-ds): & 8,32 (d, J = 1,8 [', 1H),
8,17-8,08 (m, 2H), 7,95-7,86 (m, 3H), 6,79 (s, 1H), 3,87 (s, 3H), 3,41-3,27 (m, 2H),
3,25-3,20 (m, 4H), 3,19-3,12 (m, 1H), 2,92-2,74 (m, 1H), 2,74-2,59 (m, 1H), 2,42-2,19
(m, 4H), 2,10-1,89 (m, SH), 1,89-1,72 (m, 6H), 1,71- 1,52 (m, 2H), 0,98 (d, J = 6,6 I',
6H)

IIpumep 37
2-(4-umknonpornmicyibdonmiadenun)- 1 -merun-6- 1-[ pau-(1S,5R)-8-m300y Trn-8-

a3abunukio[3.2. 1]okran-3-un|-4-nunepunmi |nupposo| 3,2-b jnupuaun
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Cranus 1. ((4-(Huxnonponuicyib(oHn1)deHna )3 TUHII ) TPUMETIWICHIAH

¢
> 30y = e
0

B rporuecce NepeMeIIuBaHUS B pacTtsop, conepKaun 1-6pom-4-

uKJonponuicyibpormi-6enzon (2,6 r, 9,96 mmons) u EtsN (4,16 mi, 29,87 mmonb) B
terparuapodypane (20 mu), nobasnsmu Homua menu(l) (189,6 mr, 1 mmons), Pd(PPh3)2CI12
(697,94 mr, 1 mmonb) u sTuHIWI(TpUMeTHI)cunaH (1,47 r, 14,93 mmons), npu Temneparype 0°C.
ITonmyueHHbIH B pe3yJbTaTe pacTBOP AETa3sUpOBAIN TPU pas3a, UCIIONb3Ys a30T, U NepeMeIlnBaIn
B TedeHHWe 2 YacOB INPU KOMHATHOH Temmepatype B atmochepe a3ora. Cmech 3arem
KOHLEHTPUPOBAJIM W OUHINAIM METOAOM KOJIOHOYHOH Xpomarorpaduu, HCHIOIb3Ys CMECh
HeTPOJICHHOro H(upa U STUIIALETaTa B COOTHOIIEHHHU 2:1 B Ka4eCTBe JJIIOEHTA, YTOOBI MOTyYUTh
uenesoe coenuHenue (1,7 r, 6,1 mMmonb, Bbixox 61,3%) B BHIE KOPUYHEBOTO TBEPAOTO
Bemectsa. JKX-MC (M+H)" =279,1.

Cramus 2. 1-(HuxnonponuncyibGoHu)-4-3TUHUIOEH30J1

B rpowuecce NepeMeLIUBaHUs B pacTBop, cozep Kaun 2-(4-

uKIonponuicyabGonmwipenn)sTuamnTpuMermwicwias - (1,7

2

6,11 MMOJIb) B
tetparugpodypane (20 mu), nodasmsmu TBAF (pactBop 1 M B terparunpodypane) (2,44 mu,
2,44 mwmonb). TlonydeHHBIN B pe3ysbTaTe PacTBOp MepeMeInuBaid B TedeHue 10 MUHYT mpu
KOMHATHOW Temreparype B armocdepe asora. Cmech 3areM KOHLEHTPUPOBAIA W OYHINAIN
METOZIOM KOJIOHOYHOH Xpomartorpaduu, HCIoib3ysi CMECh METPONIEHHOro 3¢upa U STUanerara
B COOTHOLIEHUH 2:] B KaUeCTBE 3JIFOEHTA, YTOOBI MOJYYHTh LiesieBoe coenuHenne (720 mr, 3,49
MMOJIb, BBIXO 57,2%) B BuAe *kenToro Teepaoro semectsa. AMP 'H (400 MI'n, xnopodopm-d):
8 7,91-7,85 (m, 2H), 7,70-7,65 (m, 2H), 3,30 (s, 1H), 2,51-2,44 (m, 1H), 1,40-1,30 (m, 2H),
1,10-1,03 (m, 2H).

Cranus 3. 6-Xnop-2-(4-(uuknonpormicy asdormwn)dennn)- 1 H-nupponol 3.2-b lnupunun
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B mponecce nepemernnBanus B pacTBOpP, ConepKaIiuil 2-0poM-5-XJI10p-MUpUANH-3-aMUH
(350 wr, 1,69 mmonb) u 1-muknonponuincyabponmn-4-3ruani-6enszon (348 mr, 1,69 mmonb) B
mumetmindopmamune (5 mn), nobasmsnn Homun menu(l) (32,1 mr, 0,17 mmons), Pd(PPhs):Cl»
(118,2 wmr, 0,17 mmonw) u EtsN (0,71 mi, 5,06 mmonb). I[lonyueHHbIN B pe3ysibTaTe pacTBOP
Jera3upoBaid TPU pasa, UCHOJb3ys a30T, U NEePEeMELINBaIN B T€UEHUE HOYM MPU TeMIepaType
90°C B armocdepe aszora. Peaknuro 3aTeM racuid BOAOH, M CMeChb SKCTParupoBaliu
stunageratoM (3 x 30 mu). OpraHuyecKuil CJIOH NPOMBIBAIM PACcCTBOPOM XJIOPUAA HATPHS,
BBICYLLIMBAJIN HaJl O€3BOJHBIM CyJIb(aTOM HaTpUsl U KOHLIEHTpUpoBaiu. HeounineHHbll NpoayKT
pactBopsuin B aumetuindopmamune (5 min) u nobasisuiu Tper-OyTokcun kamus (566,7 mr, 5,06
mMonb). IlonmydeHHBI B pesysibTaTe pacTBOp [ErasMpoBalid TPU pasa, UCMONb3ys a30T, U
nepeMelInBald B TedeHHe Houu npu Temmeparype 90°C. Peaxiuro 3aremM racuiau BOJOW, U
CMeCh 3KCTparuposaiu stuianeraroM (3 x 30 mur). Opranuueckuii cjiol NpOMbIBAJIM PaCTBOPOM
XJIOpUIA HATPHs M BBICYLIMBAIM Haa OE3BOAHBIM CyJb(paTOM HATPUS, U KOHLIEHTPHPOBAJIH.
HeounineHHpIl NPOIYKT OYMIIAINA METOAOM KOJIOHOYHOW Xpomatorpaduu, MUCMONb3ysi CMECh
HeTPONICHHOro H(Hpa U STUIIALETaTa B COOTHOIIEHUHU 1:1 B Ka4ecTBe 3II0EHTA, YTOOBI MOTyYUTh
ueneBoe coenuHeHue (281 wmr, 0,76 mmoinb, BbIxOn 63,8%) B BHUAE KOPHUYHEBOTO TBEPAOTO

Bemectsa. JKX-MC (M+H)" = 333,1.

Cragus 4. 6-xJ10p-2-(4-LMKJ0nPOIIICY JIbd OHUIb €HII)- | -MeTUII-TIUPPOIIO[ 3.2-
b]nupuavn
o] ,{,C - 0
DL §—<
N o)
B pacTtBop, COZlepIKaIINM 6-x510p-2-(4-uuknonponuicy b onmndenni)-1H-

nuppotio[3,2-b] mupunun (350 mr, 1,05 mmons) B numermndopmamune (8 mi), nodasmsmun CHsl
(0,2 mim, 1,09 mmonb) u Cs2CO3 (700 mr, 2,15 mMmonb), mpu KOMHATHOU Temmeparype. [locie
nepeMeIIBaHus B TeUeHHe 1 4aca cMech pa30aBisin BOJON, SKCTPArupOBAJIH STHIALETaTOM (3
x 50 mu), mpombIBaH Bozmoi (3 * 50 mir), BRICYIIMBAIHA Hajx O€3BOAHBIM CyJIb()AaTOM HATPUS U
KOHIEeHTpupoBaitn. OCTATOK 3aT€M OYHINAIA METOAOM XpoMarorpadpuu, UCIOIb3YsI CUIIHKArelb,
yroObl moNyunuTh ueneBoe coenuHeHue (150 wmr, Beixox 41,1%) B BHIOE CBETIIO-KEITOrO
tBepaoro semectsa. XKX-MC (M+H)™ =347,1.

Cranus 5. 2-(4-Iuknonponwicyabdonundermn)- 1 -metun-6-(4-

munepuawn)uppodiof 3.2-blnupuaun
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B cmech, comepxamyr  6-xyop-2-(4-uukionponwicyabponHundenun)-1-meTui-
nupposio[3,2-b|mupunun (140 wmr, 0,4 mmonb) u Tper-Oytmn-4-(4,4,5,5-rerpamermn-1,3,2-
nrokcaboponas-2-mun)-3,6-quruapo-2H-nupuans- 1-kapookcunar (190 mr, 0,61 mmons) B 1,4-
mrokcane (8 wmu), moGammsamm pactBop Ks3POs4 (260 wmr, 1,23 mmonb) B Bome (2 mi). B
BBILIEyKa3aHHYI0 cMmech nodaBisuin Xphos-Pd-G3 (70 wmr, 0,08 mwmons). IlonmyueHHsiii B
pe3yJbTaTe CMeCh AeTra3upoBAIN TPU pas3a, MCIOJb3Ysl a30T, U NePeMELINBAIN IPU TEMIIEpaType
90°C B Teuenue Houn. CMech 3aTeM OxJakaanu, pazdasisiin Bonoi (100 M) U 3KCTparupoBaIn
stunaueratoM (3 x 50 mi). OObegMHEHHYIO0 OPraHUYeCcKyr0 (pa3y MPOMBIBAIM, HCIIOIb3YsI BOAY
(3 x 50 mui), m BeIcymmBaau Hax Oe3BoAHBIM cyibdarom Hatpusi. Ilocne ¢umbrpoBaHus
OpPraHUYeCKUi CJIOW KOHLIEHTPUPOBAIU TPU TMOHMKEHHOM JABJIEHUH, U OCTATOK OYMIIAIN
METOJIOM XpoMaTorpapuu, UCHOIb3ysl CHIMKaresb. [lonyuyeHHOe NMPOMEKYTOYHOE COeTUHEHUE
pacTBOpsiiM B MeTaHosie (8 MIJI) M AerasMpoBajM TPU pas3a, UCIONB3ys a30T. B 3Ty cmech
nobasmsmn Pd/C (20 Mmr), peakuMOHHBIH pe3epByap BaKyyMHUPOBAJIM M OOPAaTHO 3arONHSIIHN
a30TOM TpPHU pas3a, 3aTeM 3aloJHIM BOAOPOAOM npu armochepHoM pasieHun. Ilocie
nepeMelBaHus B TEYEHHWE 3 4YacOB KaTajau3arop OTGUIBTPOBBIBaNM, U  (rubTpaT
koHUeHTpupoBaiu. Ocratok 3aTeM pacteopsuid B quxjopmerane (8 mu) u HCI (pactsop 4 M B
1,4-nnokcane) (2 min). Uepes 1 yac pacTBOpHUTENh KOHLEHTPHPOBAIU, U MPOAYKT BBICYLLTUBAJIN
NPU TOHWKEHHOM JaBJICHHH, YTOOBI MOJYYHTh LieieBoe coenuHeHue (70 Mr HEOYHIEHHOTO
IPOIYKTa) B BUAE CBETIO-KENTOro TBepaoro semectsa. JKX-MC (M+H)" =396,5.

Cranns 6

B pactBop, conepskamuii ZnCl, (2 mu) B Tetparuapodypane, nodasnsiaun NaBH3CN (320
MT, 5 MMOJIb). BrIlieyka3aHHy CMeCh IepeMelInBaINd IPU KOMHATHOH TeMIepaType B TEUCHHE
30 MUHYT. B 3Ty CMeCh n00aBJIsTH pacTBop, coAep KAl 2-(4-
LUKJIONPONUIICY Tb(oHmIp eHIN )- | -MeTHI-6-(4-runepuawn)mupposo[3,2-b jnupuaun (100  wr,
0,25 mmoinb) u 8-u300yTHi-8-a3abunmkio[3.2.1]okran-3-o1 (600 mr, 3,31 MMonb) B MeTaHoNe
(8 mu). IlonyueHHy!0 B pesysbTaTe cMech nepemMemuBaiu npu temmnepatype 60°C. Uepes 18
YacOB pACTBOPHUTENb KOHLEHTPHPOBAIW, W HEOYMIICHHYI) CMECh OYHINAIA METONaMH
oOpameHHo-¢pa3oBoi (mm-xpomarorpadpuu u npenaparuBHoii BOXX (momemwkHas dasza A:
pactBop 10 mmoms/n NH4HCOs3; nogswxkHas ¢aza B: aneronurpun;, rpaauent: ot 40% B no
50% B B TedeHue 5,5 MUHYT, CKOpOCTh MOTOKa: 20 MJI/MUH, yJbTpa(UOIETOBBIN AETEKTOP:
254/210 aM), yToOBI MONYyUnTh HeneBoe coennnerne (19,2 mr, Bexon 13,2%) B Buge OenoBatoro

TBepaoro semectsa. AMP 'H (400 MTI'u, meranon-ds): § 8,31 (d, J = 1,8 I'y, 1H), 8,09-8,07 (m,
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2H), 7,90-7,86 (m, 3H), 6,79 (s, 1H), 3,86 (s, 3H), 3,21 (d, J = 11,4 ', 2H), 2,81-2,75 (m, 2H),
2,71-2,61 (m, 1H), 2,33-2,26 (m, 4H), 2,05-1,75 (m, 13H), 1,72-1,63 (m, 2H), 1,32-1,29 (m,
2H), 1,15-1,12 (m, 2H), 0,97 (d, J = 6,6 I', 6H). KX-MC (M+H)" = 561,2.
IIpumep 38
4-[6-[4-(4-Uzonponmnnunepa3us- 1 -nm)pennn |- 1 -metun-nupposno|3,2-b jrupunns-2-wi |-
2-MeTOKCU-OEH30HUTPUIT
by
HyC” N7
LN
¢
RN
P
O-CHs 3y
Cranus 1. 2-MeTtokcu-4-(2-TpUMETUIICHIII TUHII ) OCH3OHUTPUIT

HyC-0O

NC@%TMS

B pacrBop, conepxkamuii 4-Opom-2-merokcu-Oensonurpun (1 r, 4,72 mmonb) B

tetparuapodypane (10 m), nobasmismu sTuHII(TpUMeTwI)cHiad (2,3 r, 23,58 mmonb), TEA
(3,3 mn, 23,58 mmonb), Pd(PPhs),Cl; (0,33 r, 0,47 mmonb) u Homun menu(l) (0,09 r, 0,47
mMonb). Tlonmy4yeHHyr0 B pe3ysibTaTe CMeCh NEera3supoOBaM TPU pPasza, HCIONB3Ysl a30T, U
nepeMennBaid pU KOMHATHOW Temmeparype. Uepe3 2 yaca cMech pa3OaBlisjidi BOHOW W
SKCTPArHpOBaH dTHiIaneTatoM (Tpu pasza). OObearHEHHbIE OPTaHUYECKUE CIIOM MPOMBIBAIIH,
UCIIOb3Ysl HACBILIEHHBIH BOJHBIN PAacTBOP XJIOPHIA HATPUS, BBICYIIHUBAIN Haa OE3BOIHBIM
cyib(aTOM HATPHsi U KOHLIEHTPUPOBAIU MPH MOHKEHHOM JaBiieHHH. HeounieHHbIH MpOoayKT
OUYMINAIA HA CHJIMKArejle METOIOM KOJIOHOYHOW xpomarorpaduu, HCHOB3ys CMeCh
nerposieiHoro 3¢upa u sTUianerata B cootHomenun 10:1 B KadecTBe 3JFOEHTA, YTOOBI
noJty4uTh neneoe coenunenue (1 r, Bpxon 92,5%) B Bune xenroro macna. XKX-MC (M+H)™ =
230,2.

Cramus 2. 4-DTUHWII-2-MEeTOKCU-OEH30HUTPIII

B pactBop, comepkammii 2-MeTOKCU-4-(2-TpUMETHICHITI THHII)OeH3onuTpun (1 T,
4,36 mmonb) B Metanose (10 mu), nodasmstmn K2COs (1,2 1, 8,72 mmons) npu temnepatype 0°C.

Ilocne nepememBanusl B T€YEHHE 5 MUHYT NPU KOMHATHOW TeMIEpaType CMECh OYMINAIN Ha
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CHJIMKArejie METOAOM KOJIOHOYHON Xpomatorpaduu, UCTONb3Ys CMECh METPOJICHHOro ddupa u
sTuianerara B cooTHomeHuu 10:1 B kauecTBe 3JIF0€HTA, YTOOBI MOy YHUTh LEIeBOe COSAHHEHHE
(600 wmr, Bbixon 87,6%) B Buze xentoro TBepaoro semecrsa. JKX-MC (M+H)" = 158,2.

Cranus 3. 4-(6-Xgop-1H-nuppono| 3.2-blnupuang-2-mun)-2-MeTOKCU-O0EH30HUTPUIT

H

Cl N
/ CN

=
N/
0-CHy

B pactBop, comepxkammii 2-Opom-5-xnop-nupuaus-3-amuH (655 wmr, 3,16 mMmonb) B
muMetwidopmamune (5 min) goOamimsmu 4-3THHWUI-2-MeTOKCU-OeH30HUTpHA (600 wmr, 3,82
MMOJIb), TpeT-OyTokcun kanus (855,1 mr, 7,64 mmons), onun menu(l) (72,5 mr, 0,38 mMonb) u
Pd(PPh;3);Cl2 (267,6 wmr, 0,38 mmonb). IlonyueHHyr0 B pe3ysbTaTe CMeCh AETa3upOBAIN TPU
pasa, HCHoOJb3ys as30T, U nepemewmnBanu npu Temmeparype 100°C B TedyeHue 2 4acos.
Peak1ioHHY10 CMeCh 3aTeM KOHIIEHTPUPOBAJIH MPH MOHWKEHHOM JaBJICHUH, pa30aBisiiin BOOM
(30 mn) m skcrparmpoBanu auxiopmeraHoM (3 x 30 mu). OObenMHEHHBIE OpPraHHYECKHE
HKCTPAKTBI IPOMBIBAJIN, HCTIONB3Ys BOAY (2 * 30 mut), BbICYIIMBAIN Hax O€3BOIHBIM CyJbhaToM
HATpHsI U KOHLEHTPUPOBAJIU NPHU MOHWKEHHOM NaBjieHuu. HeounieHHbIN MpOAYyKT O4YHLIANN
METOJIOM TpenapaTHBHOH (udi-xpomarorpadun (KOJOHKA: MpenapaTuBHas KojoHka SunFire
C18 OBD, 19 x 150 mm x 5 mkm x 10 HM; nomsuxkHasi ¢aza A: Bomubiii pactBop 0,05%
NH3HCOs; nogsmkHast paza B: aneroHuTprt; CkopocTb motoka: 20 mui/MuH; rpaaueHt: ot 60%
B 1o 80% B B Teuenue 5 MuHyT; yasTpaduoneToBbiii AeTekTop: 254/210 HM), 4TOOBI MONYUUTh
ueneBoe coenuHenue (160 mr, Bbixon 14,8%) B Bume »kentoro TBepaoro BemectBa. JKX-MC
(M+H)" = 284,

Cranus 4. 4-(6-Xgop-1-metua-uppoio] 3.2-b lnupunns-2-mi)-2-MeTOKCHU-0EH30HU TP U

Ch
Cl N
| Py CN
N

O-CHs

B pacrBop, comepxammii 4-(6-xmop-1H-mmuppono[3,2-b mupunun-2-mi)-2-MeTOKCH-
6enzonurpun (160 mr, 0,56 mmons) u CHsI (0,13 mu, 0,68 mmonb) B numerundopmamune (5
mit), ipu Temreparype 0°C nobasysumu Cs,CO3 (367,5 mr, 1,13 mmonb). Cmech nepeMenmBaim
IpU KOMHATHOH TemriepaType B TeueHue | uaca. IlonmydeHHYIO B pe3ysibTaTe CMeChb 3aTeM
pazbasysmu Bopow (30 mur), m skcTparupoBaiu stunaneraroM (3 x 30 mu). OObenuHEeHHBIE
OpPraHWYECKHEe OJKCTPAKThl BBICYLIMBAJIM HAX O€3BOAHBIM  Cyib(aToM HaTpus, U
KOHLIGHTPUPOBAIM TPH TOHIKEHHOM JaBlieHHMH. HeOuMIneHHBI NPOAYKT OYHIIAIN Ha

cUMKarejge METOJOM KOJIOHOYHOH Xpomarorpaduy, HCHOJb3ys JTUIALETAT B KAdecTBe
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ANIOEHTA, YTOOBI MONYUuTh LeneBoe coenuHeHne (40 mr, Beixox 23,8%) B BUAE JKENTOrO
tBepaoro semectsa. XKX-MC (M+H)™ =298, 1.

Cranus 5

B pacrtBop, conepkammuii 4-(6-xm0p-1-metrn-muppoino[3,2-b |mupunun-2-mi)-2-MeTOKCH-
oemsonurpmnn (30 wmr, 0,1 wmmonp) wu  1-m3omponmi-4-[4-(4,4,5,5-rerpamermin-1,3,2-
nrokcaboponan-2-mn)dennn|nunepasus (66,6 mr, 0,2 Mmonb) B 1,4-auokcane (2,5 mi) u Boay
(0,5 ™), nobasmsmu K3PO4 (64,2 mr, 0,3 mmoinb), u XPhos-Pd-G3 (8,5 mr, 0,01 mMmoub).
ITonyueHHy!0 B pe3yJibTaTe CMeCh Jera3upoBajll TPH pa3a, MCIONb3YsS a30T, U NepeMeIInBaIN
npu temneparype 90°C B Teuenne 2 uacoB. (CMech 3aTeM OXJaXJaldu OO KOMHATHOM
TEMIIEpaTypsl, pa3daBIsIU BOAOW M 3KCTparupoBaiu sTmianeratoM (3x). OObenuHeHHbIE
OpraHUYECKHE CJIOM IPOMBIBAJIN, UCIONb3Ysl HACBILIEHHBIH BOIHBIN PAacTBOP XJIOpUAA HATPUS,
BBICYLIMBANN Haj Oe3BOAHBIM CyJib(aTOM HATPUs U KOHLEHTPHPOBAIM IPH IOHMKEHHOM
napneHuH. HeouuIeHHbI NPOAYKT O4YMINAIM HA CHJHMKAareile METOAOM KOJIOHOYHOM
xpomarorpaduu, UCTIONb3Ysl CMECh TUXJIOPMETaHa U MeTaHoJa B cooTHommeHun 10:1 B kauecTBe
AJIIOEHTA, YTOObI MOJY4YHThb IenieBoe coenuHenue (25,1 mr, Bbixonm 53,2%) B BHIE KENTOTO
teepnoro semectsa. SIMP 'H (300 MI'n, xnopodopm-d): & 8,76 (s, 1H), 7,77 (s, 1H), 7,69 (d, J
=79Tu, 1H), 7,59 (d, J = 8,4 'y, 2H), 7,22-7,12 (m, 2H), 7,07 (d, J = 8,7 'y, 2H), 6,85 (s, 1H),
4,03 (s, 3H), 3,82 (s, 3H), 3,38-3,25 (m, 4H), 2,83-2,66 (m, SH), 1,13 (d, J = 6,5 I'y, 6H). )KX-
MC (M+H)" = 466,2.

Mpumepbr 39-45 Obutd OCYINECTBJIEHbI B COOTBETCTBUU C OOILIMMH CIOCOOAMH,
ONMUCAHHBIMH B HACTOSINEM JOKYMEHTEe, C TMPHMEHEHHEM COOTBETCTBYIOIIUX HCXOIHBIX

MaTepUAJIOB, PEAr€HTOB U YCIOBUM.

Taéauua 3

Homep |CtpykTypa

npumepa

39
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40

41

42

43

44

45

Howmep

npumepa

AHanuTuyeckue JaHHBIC

39

KX-MC (M+H)™ = 466,2. SIMP 'H (300 MT ', xnopodpopm-d): 8,72 (s, 1H), 7,78-7,68
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(m, 3H), 7,59 (d, J = 8,8 T'w, 2H), 7,17 -7,00 (m, 3H), 6,74 (s, 1H), 4,02 (s, 3H), 3,77 (s,
3H), 3,38-3,30 (m, 4H), 2,90-2,71 (m, 5H), 1,16 (d, J = 5,7 Ty, 6H)

40

KX-MC (M+H)™ = 518,2. SIMP 'H (300 MT'1t, xnopopopm-d): & 8,76 (d, J = 1.9 I'n,
1H), 7,96 (s, 1H), 7,90-7,75 (m, 3H), 7,75-7,66 (m, 1H), 7,60 (d, J = 8,7 T'w, 2H), 7,07
(d, 7 =8,7 'y, 2H), 6,85 (s, 1H), 3,82 (s, 3H), 3,35-3,25 (m, 4H), 2,85-2,68 (m, 11H),
1,14 (d, T = 6,5 'y, 6H)

41

KX-MC (M+H)" = 507,2. SIMP 'H (300 MT'1i, xopodopm-d): 5 8,77 (s, 1H), 7,93-7,70
(m, 4H), 7,60 (d, J = 8,6 Ty, 2H), 7,07 (d, J = 8,7 T', 2H), 6,88 (s, 1H), 3,75 (s, 3H),
3,37-3,25 (m, 4H), 3,16 (s, 3H), 2,84-2,65 (m, 5H), 1,14 (d, J = 6,6 Ty, 6H)

42

KX-MC (M+H)™ = 505,2. IMP 'H (400 MT i, xtopodopm-d): & 8,76 (s, 1H), 7,88 (dd,
J=18,0, 1,8 Ty, 1H), 7,83 (dd, J = 8,8, 1,7 ['y, 1H), 7,79 (dd, J = 2,0, 0,9 ['w, 1H), 7,74
(dd, J=8,0, 6,7 ', 1H), 7,59 (d, J = 8,8 I', 2H), 7,07 (d, J = 8,8 I', 2H), 6,87 (s, 1H),
3,89-3,81 (m, 1H), 3,79-3,69 (m, 4H), 3,23-3,12 (m, SH), 3,05-2,95 (m, 1H), 2,63 (t, J =
10,4, 11,2 Ty, 1H), 2,49-2,39 (m, 1H), 2,27-2,16 (m, 2H), 1,96-1,87 (m, 2H), 1,83-1,77
(m, 1H), 1,58-1,50 (m, 1H)

43

KX-MC (M+H)" = 533,2. SIMP 'H (400 MT'ui, xiopodopm-d): & 8,76 (s, 1H), 7,88 (dd,
7=8,0, 1,8 Ty, 1H), 7,83 (dd, T= 8,8, 1,7 T, 1H), 7,77 (dd, T = 2,0, 0,9 T, 1H), 7,73
(dd, T=8,0, 6,7 T, 1H), 7,58 (d, J = 8,0 'y, 2H), 6,92 (d, J = 8,4 'y, 2H), 6,87 (s, 1H),
3,74 (s, 3H), 3,68 (d, T = 4,7 T, 2H), 3,38 (dd, T = 11,2, 2,4 Ty, 2H), 3,21-3,12 (m, SH),
2,75-2,66 (m, 1H), 2,05-1,93 (m, 2H), 1,80-1,78 (m, 2H), 1,16 (d, J = 6,4 T'yy, 6H)

44

KX-MC (M+H)* = 516,2. IMP 'H (300 MT', DMSO-de): & 8,68 (d, J = 2,0 ', 1H),
8,16 (s, 1H), 8,05-7,97 (m, 1H), 7,92 (s, 1H), 7,83 (d, J = 6,1 T'w, 2H), 7,68 (d, J = 8,5
T'u, 2H), 7,06 (d, T = 8,6 Ty, 2H), 6,86 (s, 1H), 3,85 (s, 3H), 3,17-3,10 (m, 4H), 2,80-
2,60 (m, 10H), 1,75-1,65 (m, 1H), 0,60-0,18 (m, 4F)

45

KX-MC (M+H)" = 505,2. SIMP 'H (400 MTI'w, xtopodopm-d): & 8,78 (s, 1H), 7,88 (dd,
7=8,0,1,7 Ty, 1H), 7,83 (dd, 7= 8,9, 1,7 Ty, 1H), 7,79 (dd, T = 2,0, 0,9 T'w, 1H), 7,74
(dd, T=8,0, 6,7 T, 1H), 7,59 (d, J = 8,8 'y, 2H), 7,05 (d, J = 8,8 T'wy, 2H), 6,89 (s, 1H),
3,74 (s, 3H), 3,32-3,20 (m, 4H), 3,15 (s, 3H), 2,95-2,83 (m, 4H), 1,72-1,68 (m, 1H),
0,60-0,45 (m, 4H)

BuoJjornuyeckue uccjieI0BaHUS

DapMaKkoJOrHUeCKHe CBOWCTBA COENMHEHHH COTIIACHO HACTOSALIEMY H300PETEHHIO MOTYT

OBITb TOATBEPXKIEHBI PAAOM OHMOJIOTHYECKHX HccienoBaHuil. IlpumepHble Ouomornveckue

HUCCJICAOBAHUA, KOTOPBIC NPEACTABJICHBI HUXKE, OBLIM BBIMIOJIHEHBI C NPUMEHEHUEM COeI[I/IHeHI/Iﬁ

COrjIaCHO HACTOALIEMY 1/1306peTeH1/1}0.

Uccnenosanus penoprepos uuruouposanust TLR7/8/9
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Knerkn HEK-Blue™ (Invivogen), CBepX3KCIPECCHPYIOIIHUE YEJIOBEYECKUE PELETITOPHI
TLR7, TLR8 wnu TLRY, Obuti UCMONB30BaHBI [JIsi CKPHHHHTAa HMHTHOUTOPOB 3TUX PELIENITOPOB C
NpUMEeHeHneM HHAyuupyemoro pemnoprepHoro reHa SEAP (cexperupyemoii 3MOpHOHAIBHON
menouHoi (ocdarasbl) MON KOHTPOJIEeM MUHHUMaIbHOrO mpomoropa IFN-B, ciuTtoro ¢ msthio
caiitamu cBsasbiBaHust NF-kB u AP-1. Bkpatue, kieTku BeiceBaiu B 384-TyHOUHbIE TJIAHIIETHI
Greiner (15000 knerok Ha nyHky ayus TLR7, 20000 knerok Ha nyHky anst TLR8 u 25000 knerox
Ha nyHKY ans TLRO) u oOpabarbiBanu uccienyeMbIMi COENMHEHUSMU B TUMETHIICY Ib(OKCHIE
10 NOCTMXKEHUsI KOHEYHOU N0303aBUCUMOM OTBETHOM PEaKLUU B AUANA30HE KOHLIEHTPALUN OT
0,05 sM po 50 mMxM. Yepez 30 MHHYT ImoOcje NpeABAPUTENbHONH OOpaOOTKH JaHHBIMU
COCIMHEHUSIMU IIPM KOMHATHOM TeMIepaTrype KJIETKH CTUMyaupoBanu jurangom TLR7
(rapmuxumon B KOHeuHOH KoHueHtpauuu 7,5 MxM), nuranmom TLR8 (R848 B koHeuHO
koHueHTpauuu 15,9 MmxM) unu nurasgom TLRYO (ODN2006 B koHeuHON KOHLEHTpauuu 5 HM)
ans aktuBaiyu NF-xB u AP-1, kotopsle nayuupyroT npoxnykumo SEAP. ITocne 22-yacoBoit
uakyOarmu npu temneparype 37°C B armoctepe 5% CO: ompenemsuin ypoBau SEAP ¢
nobasnennem pearenra HEK-Blue™ Detection (Invivogen), cpemsl s KyJbTHBHPOBAHUS
KJIETOK, MO3BOJLsIFOIIel oOHapykuBaTb SEAP, B COOTBETCTBHM C TEXHHYECKHMH YCIOBUSIMH
npousBoauTessi. [IponeHTHOe WMHrHOMpOBaHME ONpPENeNsUIM KaK IPOLIEHTHOE YMEHbLICHUEe
curHana HEK-Blue, mpucyTcTByromero B JiyHkax, 0OpaOOTaHHBIX arOHHUCTOM C JOOaBJICHHEM
TOJIKO JTMMETHIICYJb(POKCHIA, TI0 CPABHEHUIO C JYHKaMH, OOpaOOTaHHBIMU C MPUMEHEHUEM

W3BECTHOTO MHTUOUTOPA.

Howmep mpumepa TLRO9 ICso (MxM) TLR7 ICso (MxkM) TLR8 ICso (MKkM)
1 0,094 7,0 7,2
2 0,139 2,7 7,6
3 0,018 9,7 11,1
4 0,256 - -

5 H. 0. 7,2 10,2
6 0,139 - -

7 4,576 50 50

8 H. 0. 14,4 5,6
9 H. O 4,7 8,7
10 H. O 15,5 41,7
11 H. O 1,9 > 50
12 H. O 4.8 1,3
13 H. O 3,0 3,6
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14 H. O 29,6 > 50
15 H. O 50 11,2
16 H. O 8,7 4,7
17 H. O. - -

18 H. O. - -

19 0,663 7,9 4,3
20 0,171 2,0 2,4
21 0,206 9,6 8,1
22 0,339 7,9 14,6
23 0,069 >50 23,2
24 0,014 4,9 > 50
25 0,212 >50 43,8
26 0,094 - -

27 0,275 - -

28 0,236 3,2 5,0
29 0,722 33 2,3
30 0,576 4.8 53
31 0,480 2.5 4,5
32 0,243 11,4 15,1
33 0,383 3.8 4,2
34 0,244 > 50 > 50
35 0,091 - -

36 0,022 10,5 > 50
37 0,41 1,1 > 50
38 0,505 >25 > 25
39 0,101 >25 > 25
40 0,076 8,1 2,1
41 0,157 10,0 1,6
42 0,436 > 50 2,8
43 0,292 > 50 7,8
44 0,700 - -

45 > 50 - -

H. 0. HEC ONpEACTICHO
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DPOPMYJIA U3OBPETEHUA

1. Coenunenne dpopmysl (1) nmm popmyer (1I):

R
R3 I %2 R3
Qq )(\ Q4 N -
10 P
-
Q7 YT N Q; N
R M Rs 0y
WIN €T0 CTEPEON30MEPDI, TAYTOMEPHI, COJIbBATHI HJIA COJIH, TIPUYEM:
onuH 3 X u Y npencrasisier coboii N, a apyroii u3 X u Y npencrasisier coboii CRs;
onuH n3 Q1 u Q mpexncrasisier codoit A, a npyroit uz Qi u Q» mpencrassier codoit Rs;
G npencrasnseT coOoit:
(1) dennn, 3amemenHsblii 1-3 3amecrurensimu HezaBrucuMo BbiOpanHbIMU 13 F, Cl, Br, -
CN, Ci» ankokcn, Ci» ¢ropankokcn, Cs. wmuxmoankmna, -C(O)NRyRy, -S(0)CHs, -
S(O)2(penun), -S(O)2(uuknonpornmn), -S(O)NRxRx u -S(O)(NH)NR«Ry;

oo - Rak R
% /\ (I‘) -\ -
R 1 ey %@ %{3
FC&Z ﬂ %& gg; ):o
(iif) Row Roa , Rop  Rea

RZ)p 2 P Ré)p (RZ)D
FC?:% Lo {4
N _N..
O';S\\ Rza
(iv) O 0O :

(V) 9-4nieHHOE TeTepPOIMKINYECKOe KOJIBIO, BRIOpAaHHOE 3!

N II] (: N
;e B
(Ra)p H (Ro)p
=" N ~d
’“@’\@ o
(Ra)p

(Rap (Ra)p
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(Rz)p (Rz)p (R2)p
N'\
Z “NH
— (R2)p
= N
AV ¢
N N
(Ra)p N°H
R
y ( 2)“\ (Ree (Rey
N ’ /N &(TNH “ NH
- — 7
N SN NN
#’N\
HN H N
_ =~ N ~ ==
(Ra)p (Ra)p (Ra)p
7 "NH
=~ N'N\ \_
NA) NI
(Rop (Rakp
7 “NH ZNH }i\QH
\ N L LN N N
y/ N, N
(R2)p (Rz)p R2)p
X
\
H N N
f\”N| ) “r [ Y84 N
N y N N /4
(Rz)p (Rakp Rap
= N"N\\ TN
— N N .f,N
“N
(R2)p (Rz)p
(R2)
\/k‘! ’ =N
N \ /=N N~ ?
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gosElaa s dy

(R2p (Rz2)p H
g N
1 AQ >
Jor N S
(R2)y (R2)p
S/\%N
(Ro)o ):f \
N
§_<\ ’J\i\) (R (R2p
O
/N S, \
W >=°*<Tf e
(R2)p (Rz (Rokp " (R2)p -
(vi) 10-uneHHOE reTepOLMKINYECKOe KOJIBIIO, BHIOPAHHOE H3:
N » - (Radp
N/ A
(Ro)p (Ra)p
N
L FRYe NN
(Ra)p zﬁi:[m’3r o \=""(Ry),
(Ra)p
—I\
o : j 4 ; j \ A

(R2)p k (Ra)p

2

A mnpexncraBusier coOoil nUNEpUANHWI, (EHWI, TUPUAMHWI, TUPUMHUAMHWIL, O-
a3a0bnnukiIo[3.2. 1Jokrarmun, winu  a3a0uuukio[3.2.1]okTaHWI, TpUYeM KaKObIA  SBJISIETCS

3aMELIEeHHBIM U conepkUT -L-R4 1 0T 0 10 1 Rap;
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L nmpencrasnsier coboit cBsi3b, -CRxRx- win -C(O)(CRxRx)o-2-;

R mpencrapnsier coboii Bogopon, Ci-3 ankun, Ci.2 dropankun win Cs.4 UKIOATKII,

kaxabiid Ry HezaBucumo nipencrasisier codoit ranmoreH, -CN, -OH, -NO», Ci.4 ankun, Ci.p
dropankwmi, Cip mmanoankwi, Ci3 rugpokcuankmwi, Ci3 amuHoankui, -O(CH2)120H, -(CHz)o-
40(C14 amxmn), Ci3 ¢ropankokcu, -(CH2)140(Ci3 ankmn), -O(CH2)12.0C(0)(C13 ankwmn), -
O(CH2)12NRxRy, -C(0)O(C13 ankun), -(CH2)0-2C(O)NRyRy, -C(O)NR(C1.5 rugpoKkcHaIKmI), -
C(O)NRx(Cz6 anxokcuankui), -C(O)NRx(Cs.s uukmoankmn), -NRyRy, -NRy(C1.3 ¢propankun), -
NRy(Ci14 rugpokcuankui), -NRiCHx(penun), -NRxS(0)2(Cs.s uuknoankun), -NRC(O)(Cis
ankmin), -NRxCH(Cs.¢ muxnoankmn), -S(0)2(Ci.3 anmkuin), -S(0)2N(C1.3 ankxun)z, -S(O)(NH)N(C.-
3 AJKWI)2, -(CH2)0-2(Cs-6 LIMKJIOAJIKUI), -(CH2)o-2(¢enumn), MOP(}OTHHMI,
IMOKCOTHOMOP(OIMHII,  AUMETHIUPA3OIAI,  METHINUIEPUINHII, METHINMUIEPA3HHI,
aMHHOOKCAANa30JInI, UMUAa30ul, Tprazonui uwin -C(O)(Tuazomnmn);

Ry, mpencraBiser coboit Cie ankmn, Cis ¢ropankun, Cie ruppokcmankui, Cio
amuHoankuy, -(CH2)o4O(Ci13 anxmn), Css uwmknoankmn, -(CHz)13C(O)NRxRx, -CHz(Cs.s
uuksoankun), -CHa(denwn), Terparuapodypatui, TeTparuApOnupaHul Win GeHIT,

kaxblii Roy HezaBucuUMO mpexncrasisier coboit Bomopon, rajoreH, -CN, -NRxRy, Cis
ankun, Cir3 ¢ropankun, Cis rugpokcuankui, Cirz ¢ropankokcu, -(CH2)o20(Cir3 ankun), -
(CH2)0-3C(O)NRyRy, -(CH2)1-3(Cs.6 uukmnoankmn), -C(O)O(C1.3 ankmin), -C(O)NRx(C1.3 ankmi), -
CRx=CRxRx mu -CRx=CH(C3.6 uuKI0aIKui);

Roc mpencrasnsier coboit Raa uimu Rop,

Roq mpencraensier coboit Rya wnmm Rop, mpu ToM ycnoBuu, uto omuH u3 Roc u Ry
npencTasisier codoit Ra,, a npyroii u3 Ryc 1 Ryg npencrasmnsier codoii Rop;

Rs; mpencraensier coboii Bomopon, F, Cl, Cis ankwn, Ci ¢ropankun wimm Cs.g
LMKJIOAJIK LT,

R4 mpencrasnsier coOoi:

(1) -N(CHjs);

(11) MUPPOTUANHIII, TUIEPUINHIII, TUITEPASHHII, MUPUIUHIII, a3aciupo[3.3|renTaHm,
a3zaburukio[3.2. 1)Jokranmn, win aua3abunukio[3.2. 1JokTaHWI, NpUYeM KaXKAbIA SIBIISETCS

3aMeleHHbIM U coaepkut oT O 10 3 R4a 1 o1 0 1o 2 -CH3; unu

(R%)m
i) " :
Kaxkabld R4, He3aBucumo mpencrasisier codoit -OH, Cie amkun, Ci3 ¢ropankun, Ci.s

ruapokcuankuyi, Cs.e mukmoankwi, -CHa(Css muxmnoankun), -C(O)(Cira anxum), -C(O)(Cs.s
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ukstoankun), -C(O)(penmn), -C(O)CH2(Cs.6 unknoankun), -C(O)CHa(penmn) nmm -C(O)O(C14
AITKUI);

R4y mpencrasmnsier coboii F, Cl wu -CHs;

kaxabii R4c HesaBucumo npexacrasisier codoit Cis ankmi, Ci3 gropankmn, -CH2(Cs.6
ukJoankui), -C(O)(Ci4 ankun), -C(O)(denmn), -C(O)CHa(dbenun), -C(O)OCH,CH3 mm Cs
LIMKJIOAJIK LT,

kaxabpli Rs HesaBucumo mnpexacrasisier coboit Bomopon, F, Cl, Ci ankwmn, Ci
(TOpaTKUI M LIUKJIOTPOTINIT,

Rsa mpencrasnsier coboit Bogopon, Ci-2 ankwi, Ci-2 pTOpanKu, WK HUKJIOMPOIINI,

Kaxxabli Ry He3aBucuMo npencrasisier coboit Bonopox win -CHs;

Kaxplii Ry He3aBrcuMO npencrasiser codoi Bonopon miu Ci amKum,

m cocragnser 0, 1 unu 2;

n cocrasnsier 0, 1 wnm 2;

p cocrapnser 0, 1, 2, 3 unu 4; u

q cocrasisier | wnum 2.

2. CoenuHeHue Mo M. 1 WIKM €ro CTepeoM3OMepbl, TayTOMEPHI, COJBBATHI WM COJH,
npuueM X npencrasisier coboit N u Y npeacrasnser coboit CRs.

3. Coenunenue mo m | WM €ro CTepeor3OMepbl, TAyTOMEpPbhI, COJbBATHI HJIU COJIH,

umeroiee cTpykrypy dhopmyisl (Ia-2):

Rs
Ry~ Ny {
| L
A N
R
Rs ! (Ia-2).

4. CoeauHeHue Mo M. 1 WM €ro CTepeou3OMephl, TayTOMEPHI, COJbBATHI UIJIU COJIH,
npudeM X npencrasisier coboit CRs,u Y npencrasisier codoit N.
5. CoenuHeHue no m. 1 uau ero CTepeou3oMepbl, TayTOMEpPhl, COJNbBAThl MM COJIH,

umeroniee CTpykrypy dopmysl (IIb):

$5a. R:Z-
Rg | e
V/
AP TN
Rs (IIb).

6. CoenuHenue 1o Jr0OOMy U3 M. 1-4 WM €ro CTepeonu30Mepsl, TaAyTOMEPHI, CObBATHI
WIN COJIU, IPUYEM:
R1 mpencrapnsier coboii Bogopox wiu -CHj3;

Kaxnblid Rs mpencrasisier coboii BOOopox;
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G npexncrasnisier coOoil ¢eHw, 3aMemeHHbld | Wi 2 3aMeCTUTENSIMH, HE3aBHCHMO
BeIOpanHbiMU U3 F, -CN, -OCH3, -S(0)2CH3, -S(O)2(uuknonpornn) wiu -S(0)2N(CHjz);

A mpencrasisier coOoil munepuaAMHWI, (PEHWT WIM TUPUAMHWI, TPUYEM KaKIbIHA
SIBJIIETCS 3aMEILEHHBIM U COAEPKUT -L-Ry4;

L npencrassier coboit cBsi3b, -CHy-, umm -C(O)-;

R3 mpencrapnsier coboii BOTOpoOx;

R4 mpencrasnsier coOoii:

(1) TDUNepUIMHWI, TWIEPA3VHWJ, NUPUAMHWI, a3abuuukio[3.2.1]JokTaHun  wiaH
nra3adbumkIio[3.2. 1 JokTaHu, MpUYeM KaKIblid SIBJISIETCS 3aMELIeHHBIM U conepskuT ot 0 mo 1
R4a m o1 0 no 2 -CH3; unu

8%

N N
O

R4a mpencraBmsier coboit -OH, -CHs;, -CH»CHs, -CH(CHs),, -CH,CH(CH3), -
CH>C(CH3),0H, -CH,CH,C(CH3),0H, -CH2(LIMKIOMPOHIT) MM LUK IOMPOIILT, U

3

kaxabiil Rs mpencrasisier coboit Bonopoxn nimm -CHs.

7. CoenuHeHue Mo M. | MM €ro CTepeou3OMepbl, TayTOMEpPbI, COJbBAThI MJIU COJIH,
IpUYEeM YKa3aHHOE COeTMHEHUE MIPEACTaBIsIET COOOM:

2-(3,4-numerokcud enni)-6-(4-(4-uzonponunnunepasus- 1 -un)enwn)- 1 -metun- 1 H-
npposo[3,2-b Jnupuaun (1);

6-(4-(4-m3onponmnnunepasus- 1 -ui)penwn)- 1 -metun-2-(4-(MeTHnCcy IbGOHMIT ) €HILT )-
IH-nmupposno[3,2-bnupunus (2);

1-(4-(4-(2-(3,4-mumerokcudennn)- 1 -merun-1 H-nuppono[ 3,2-b |[mupuaua-6-mm)
¢benmn)munepasus- 1-wmn)-2-mMeTrnnponan-2-oi (4);

(4-(2-(3,4-mumerokcudennn)- 1 -merun- 1 H-nuppono[ 3,2-b |mupunus-6-nn)penmn )(4-
U30MPOIMIITUTIEPa3UH- 1 -rm)MeTaHoH (5);

6-(4-(4-n300yTrnnunepasun- 1 -un)pennn)- 1 -mernn-2-(4-(meruncy b ormn)penmn)- 1 H-
nppoo[3,2-b Jnupunus (6);

2-(3,4-numerokcud enni)-6-(4-(4-uzonponunnunepasus- 1 -wn)denmn)- 1 -merwn- 1 H-
nppoo|2,3-bnupunus (7);

6-(4-(4-(uKIonponuamMe T ) unepasus- 1 -mn)pennn)-2-(3,4-numerokcud ermn)- 1 -
metui- 1 H-nmuppono[3,2-b|mupunus (8),

2-(3,4-numerokcudenn)-6-(6-(4-u3onponunmnunepasus- 1 -uin)nupuAnH-3-1)- | -MeTHI-

IH-nmuppomno[3,2-bnupunus (9);
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2-(3-¢pTop-4-merokcupennn)-6-(4-(4-uzonponunnunepasus- 1 -un)permn)- 1 -mermn-1H-
npposno|3,2-b Jmupuaun (10);

6-(4-(4-n3onponmnnunepasus- 1 -ni)penmn)-2-(4-(meruincy nbhormn)penni)- 1 H-
nupposo|3,2-b lmupunun (11);

4-(4-(4-(2-(3,4-mumeroxcudennn)- 1 -merun- 1 H-nuppono[ 3,2-b | mupuaua-6-mm)
benmn)nmunepasus- 1-mn)-2-metundyras-2-oi (12);

2-(3,4-numeroxcudennn)-1-mernn-6-(4-(nunepasus- 1 -un)pernn)- 1 H-nupponol 3,2-
b]mupunun (13);

6-(4-(4-n300yTunnunepasus- 1 -un)pennn)-2-(4-(meruncy npponnn)penmn)-1 H-
nupposno[3,2-b lmupunun (14);

2-metuin-1-(4-(4-(1-metun-2-(4-(meruncy nsporun)pennn)- | H-nuppono(3,2-b]
NUPUANH-6-1)peHum)nunepasut- 1 -mn)nponas-2-oi (15);

2-metnn-4-(4-(4-(1-metnin-2-(4-(meruncynapdonmn)denmn)- | H-muppono[3,2-b]
NUPHUANH-0-11)peHun )unepasus- 1 -mn)Oytan-2-o1 (16); wm

6-(4-(4-m300y Trnnunepasus- 1 -un)ennn)-4-metnn-2-(4-(meruncy abdonm)pernn)-4H-
npposo[3,2-b Jnupunun (18);

6-(4-(4-uzonponmnnunepasus- 1 -ui)denun)- 1 -metun-2-(3-(MeTHncy abGOHMI ) EHILT )-
1H-nmupponol[3,2-bnupunun (19),

1-meTun-2-(4-(metuncy nbdonmn)penrn)-6-(4-(munepasus- 1 -mn)perwn)-1H-
npposo[3,2-b Jnupunun (20);,

2-metmin-1-(4-(4-(1-metnn-2-(4-(meruncy nbpormnn ) ennn)- | H-muppoino[ 3,2-b]
NUPUANH-0-11)0eH3u )unepasuH- 1 -uwn)nponas-2-oi (21);

4-metmn-1-(4-(1-merun-2-(4-(meruncy abdonmn)penmn)- 1 H-muppoio[3,2-b Jnupuamn-6-
wi)OeH3u)nunepuant-4-oi (22);

6-(4-((4-u3onponunnunepasus- 1 -win)mernn )b enun)- 1 -metmn-2-(4-(MeTuICy b OHMIT)
¢dennn)-1H-nupposo[3,2-bnupuann (23);

N,N-numernn-1-(4-(1-merun-2-(4-(meruncy s onmn)ennn)- 1 H-mupposno[ 3,2-b]
NUPUANH-6-111)0eH3 W) TUePUINH-4-aMuH (24),

6-(4-((4->runnunepaszus- 1 -uwn)mernn)pennn)- 1 -metnin-2-(4-(metuicy b oHmI )H eHuI) -
1H-nmuppomnol[3,2-bnupunun (25),

6-(4-(8-n3onponmin-3,8-nmuazadbunmkiio[3.2.1]okran-3-un)pennn)- 1 -mernin-2-(4-
(metuncynsporun)pennn)- 1 H-nuppono[3,2-b|nupunus (26);

6-(4-(rexcaruppormppono| 1,2-a]mupasun-2(1 H)-wn)pernn)- 1 -metmn-2-(4-

(metuncynsporun)pennn)- 1 H-nuppono[3,2-bnupunus (27);
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(R)-6-(4-(4-n3omponun-2-metuinumnepasus- 1 -mn)pernn)- 1 -merun-2-(4-
(metuncynspornn)pennn)- 1 H-nuppono[3,2-b|nupunus (28);

(S)-6-(4-(4-nzonponmn-3-mermnnunepasus- 1 -mn)pennn)- 1 -mernin-2-(4-
(meruncynsporun)pennn)- 1 H-nuppono[ 3,2-b|nupunus (29);

(S)-6-(4-(4-nzonponmn-2-mermnunepasus- 1 -mn)pennn)- 1 -mernn-2-(4-
(metuncynsporun)pennn)- 1 H-nuppono[3,2-b]nupunus (30);

6-(4-((2S,6S)-4-uzonponui-2,6-TuMeTUINHIIEPA3HH- | -un)permn)- | -meTun-2-(4-
(meruncynbponun)pennn)- 1 H-nuppono[3,2-b]nupunun (31);

(R)-6-(4-(4-n3onponun-3-meruinunepasus- 1 -un)pernn)- 1 -merun-2-(4-
(metuncynbponun)penun)- 1 H-nuppono[3,2-b]nupunus (32);

6-(4-((2R,65)-4-nzonponuin-2,6-nuMeTunnunepasus- 1 -un)penun)- 1 -merun-2-(4-
(meruncynbponun)pennn)- 1 H-nuppono[3,2-b]nupunusn (33);

6-(4-((3S,5R)-4-u3onponun-3, S-aumernanunepasus- 1 -mn)penwn)- 1 -mermn-2-(4-
(meruncynbponmn)ennn)- 1 H-nuppono[3,2-b nupunun (34);

6-(4-((3R,5R)-4-u3onponun-3,5-gumermnmnunepasus- 1 -wn)dennn)- 1 -metnn-2-(4-
(meruncynbponmn)ennn)- 1 H-nuppono[3,2-b Jmupunun (35);

6-(1-((1R,5S)-8-u300yTHn-8-a3adurukino[ 3.2. 1 JokraH-3-wn)nunepuaua-4-mi)- 1 -meTu-
2-(4-(meruncynbdponun)penmn)- 1 H-nuppono[3,2-b nupunus (36);

2-(4-mmknonporuicy nbdonmnd enmn)- 1 -metmn-6-[ 1-[ pau-(1S,5R)-8-u300y tuin-8-
azabunmkio[3.2.1]okran-3-un|-4-nmunepunun |nupposno| 3,2-b jnupunun (37);

4-[6-[4-(4-uzonponmnnunepasus- 1 -un)penun|- 1 -merun-nupposo[3,2-b Jnupuann-2-un|-
2-merokcuben3onuTpu (38);

5-(6-(4-(4-u3onponunnunepasus- 1 -wn)pernn)- 1 -merun- 1 H-nupposno[ 3,2-b Jnupugun-2-
w1)-2-MeToKCHOeH30HUTpUII (39);

3-(6-(4-(4-uzonponunmunepasus- 1 -un)penmnn)- 1 -merun- 1 H-nuppono[ 3,2-b Jnupugun-2-
wn)-N,N-numerunoensoncyabponamun (40);

2-(2-pTop-4-(meTuncyasdonmn)penmn )-6-(4-(4-m3onponmimunepasus- 1 -wn)pennn)-1-
metui- 1 H-muppono[3,2-b|mupunns (41);

2-(2-pTop-4-(meTuncy apponmn)pennn)-6-(4-(rexcaruaponuppono| 1,2-a|nupasus-
2(1H)-un)dpennn)-1-merun-1H-nuppono[3,2-b|nupunms (42);

2-(2-pTop-4-(meTuncy apdonmn)pennn)-6-(4-(8-u3onpomnmn-3,8-
nrazaduukino|3.2.1]okran-3-mn)pennn)- 1 -merun- 1 H-nuppono[ 3,2-b nupunun (43);

3-(6-(4-(4-muxnonponunnunepa3us- 1 -um)penmn)- 1 -metmn- | H-muppono[ 3,2-b Jnupuann-

2-un)-N,N-numeruindensoncynbporamun (44); nmm
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6-(4-(4-uuknonponunmunepasut- 1 -mn)dpennn)-2-(2-prop-4-(mernincy nbh onmn ) peHn)-
I-metui-1H-iuppono[3,2-b jnrupunus (45).

8. CoenmneHue 1o n. 1 WM ero cojib, MPUYEM YKa3aHHOE COEIMHEHHE IMPEICTABISIET
coOol:

6-(4-(4-n3onponmnnunepasus- 1 -ni)penmn)-4-metmn-2-(4-(MeTuncy abpOoHNIT ) €HIT )-
4H-nuppono[3,2-bnupunus (3); nmm

6-(4-(4-n300yTrnnunepasus- 1 -un)pennn)-4-mernin-2-(4-(meruncynpponnn)penmn)-4H-
npposno[3,2-b nupuaun (17).

9. dapmaneBTHUECKAs KOMITO3ULIMS, COAEpIKalasi OHO WIM HECKOJIBKO COSAMHEHUH 110
arobomMy u3 . 1-7 u papmManeBTHHIECKH MPUEMIIEMbII HOCUTEINb WIH Pa30aBUTENb.

10. ®apmaneBTyeckass KOMIIO3ULMSA, COAEpIKALIasl OJHO WIN HECKOJBKO COEIUHEHNUN MO
moboMmy u3 mm. 1-8 WM MX CTePeoH30MEphl, TayTOMEp, COJbBAThI WM (DapMalleBTHUECKU
HpUeMJIeMbIe COJIH;, U (papMaLeBTHYECKH MPUEMJIEMbI HOCHTEb.

11. Coenunenue no moOoMy u3 . 1-8 Wil ero cTepeon3oMepsl, TayTOMEPHI, COIbBATHI
Wi (apMaleBTUUECKH NpUEMJIeMble COJIM Ul NPHUMEHEHUS B JIEYEHHH IaTOJOTMYEeCKOro
¢dubposa.

12. CoenuHeHne UM €ro CTEPEON30MEpbI, TayTOMEPBI, COJIbBATHI HIIH (papMaLieBTUIEeCKH
npUeMJIeMble COJIM, WM UX (hapMaleBTUYECKU NMpHeMIIEMble COJIM Ui NMpUMEeHeHus mo 1m. 10
NpUYeM yKa3aHHbIH maTojiorndeckuii GuoOpo3 mpexncrarnser cobor ¢udpo3 nedyenu, Gudpos
novek, OrmapHelii Gudpo3 mim GudPO3 MOIKENY JOUHON KEJTE3bL.

13. Coenunenue no oOoMy U3 mil. 1-8 WM ero CTepeousoMepshl, TayTOMEPBI, COJbBATHI
win (apMaLeBTUYECKHU MpPHEMJIEMbIE COJM Ui NPUMEHEHHUS B JICUEHUH HEaJKOTOJbHOrO
crearorenatuta (NASH), HeankorompHOH >xupoBoii O6osnesnu nedernn (NAFLD), xponudeckoi
Oone3Hu mouek, nauadeTuueckoil OOJEe3HM IMOYeK, MEePBUYHOTO CKJICPO3UPYIOLIETO XOJIAHTHTA
(PSC) nnu nepsuunoro dunuapuoro uupposa (PBC).

14. Coenunenue mo jroOoMy U3 mil. 1-8 WK ero cTepeon3oMephl, TayTOMEPBI, COJbBATHI
win (papManeBTUYECKU MPHEMJIEMbIE COJM Ui TPUMEHEHUS B JIEYEHUH HAMONATUYECKOrO

aerouy”oro ¢udposa (IPF).
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