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MHrHONTOpaMH aKTUBHOCTH KaHana Na,1.8 M MOryr npuMeHsTbCS B JIEYCHUH, NPO(DUIIAKTHKE,
yIOpaBIeHUH, OOJIErYeHUH, KOHTPOJIE WM MOJABICHUM 3a00JIEBaHMI, OMOCPETOBAHHBIX AKTHBHOCTBHIO
kaHana Na,1.8. CoenrHeHNs HACTOSIIETO H300PETEHUSI MOTYT OBITH TOJIE3HBI B JICICHUH, TPOQHIAKTHKE
WIN yNpaBlIeHHH OOJEBBIMH pPAaCCTPOMCTBAMM, KalUIEBBIMH DPacCTPOMCTBAMH, OCTPBIMHU 3yASIIAMH
paccTpoiCTBaMU M XPOHUYECKUMH 3yASIIIMH PACCTPONCTBAMH.
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OIIMCAHUE U30BPETEHUA
2420-568342EA/011
2-AMHUHO-N-TETEPOAPHUJITHUKOTUHAMMHU/IBI B KAYECTBE UHI'HBUTOPOB
NAV1.8

YPOBEHb TEXHHUKH

[TorenunanzaBucumble HatpueBble kaHanbl (VGSC) onocpenyroT — ceneKkTHUBHBINA
UH(QIIOKC HMOHOB HaTpuss B BO30yXKJaeMmble KJIETKH, W UIPaeT LEHTPAIbHYIO pOJb B
WHHULIMMPOBAHUH U PACIIPOCTPAHEHUH MOTeHIHANIOB aAeicTBus (Yu et al., Genome Biology 4:207
(2003)). TloTeHuMaN3aBUCUMbBIE HATPUEBBIE KaHAJbl TOBCEMECTHO pACIPOCTPAHEHBI B
LEHTPaJbHOU M TepupeprUuecKOil HEPBHOW CHUCTEME, TNIe OHH WIPAIOT LIEHTPAIbHYIO POJib B
UHULIMUPOBAHUU M PACIpPOCTPAHEHHUH IMOTEHLUANOB JEHCTBUS, a TaKKe€ B CKEJIETHBIX MU
CepAEUYHBIX MBIIILAX, 1€ MOTEHLHAN JeHCTBHS BbI3bIBaeT cokpamieHue kierok (Goldin et al.,
Ann N Y Acad Sci. 1999 Apr 30; 868:38-50). Msmenenust B ¢pynkumun VGSC wnmm ux
SKCIIPECCUHN MOTYT 3HAYUTENLHO BIUATh HA HOPMaJIbHYIO Bo30OyauMocTh kietok (Huang et al., J
Neurosci. 2013 Aug 28; 33 (35):14087-97; Emery et al., J Neurosci. 2015 May 20; 35(20):7674-
81; Kist et al., PLoS One. 2016 Sep 6;11(9):e0161789; u Schreiber et al., World J Diabetes. 2015
Apr 15; 6(3):432-44).

IToTeHnuan3aBucUMble HaTpUEBbIE KaHANbl SIBJSIOTCS MYJbTUMEPHBIMU KOMILJIEKCAMH,
OXapaKTePU30BAaHHBIMHU OJHOH 0-CyObeanHHULEH, KoTopas 00pa3yeT HOHOMPOBOISIIYIO BOIHYIO
nopy, H, 10 MeHbIIel Mepe, onHOH P-cyOpexkauHMLel, KoTopas MOAMPULMPYET KUHETHKY U
NOTEHLMAI03aBUCUMOCTh BOPOTHOIO M€XaHM3Ma MOHHBIX KaHaloB. JleBATb pasHbIX -
cyObenHuL ObUIO HAEHTU(HUIIUPOBAHO U OXaPAKTEPU30BAHO B ITOTEHINAI3aBUCHMBIX HATPUEBBIX
KaHaJaxX MJIEKONMUTAIImMuX, Bkiro4das Nayl.8, Ttaxoke m3BecTHhie kak SNS, PN3 wumm Na,l1.8
(Goldin et al., Neuron. 2000 Nov; 28 (2):365-8).

Okcnpeccust HaTPUEBBIX KaHaJOB MOJKET ObITb  TKaHecCTIELH(PUIECKOMH.
IloreHunan3aBucuMble HATpUEBblE HOHHBbIE KaHanbl Na,1.8 skcnpeccupyroTcss B INEPBYIO
ouepenb B CEHCOPHBIX HEWPOHAX, KOTOpPble OTBEHAIOT 3a mepenady WHPOPMALHH C
nepudepudeckoil (HarmpuMep, KOXKH, MBI U CYCTaBOB) B IICHTPAJbHYI) HEPBHYIO CHCTEMY
yepe3 CIUHHONW Mo3r. HaTpueBnle kaHalbl SIBJISIOTCS HEOTHEMIJIEMOI YacThIO 3TOrO IpoLecca,
NIOCKOJIbKY ~ aKTUBHOCTb HATPHEBBIX KAaHAJIOB HEOOXOAMMAa JJisl HMHULUHPOBAHHUA U
pacrpoCcTpaHeHHsI MOTEHLUAJIOB AEHCTBUS, BbI3BAHHBIX BPEAHBIMHI CTUMYJIAMH (TEPMUYECKHMHU,
MEXaHUYECKUMH M XUMHUYECKHMH), aKTUBUPYIOIINMU Nepudeprueckre Horunentopsl (Catterall
et al., Nat Chem Biol. 2017 Apr 13;13(5):455-463). IloBbimenune yposus Oenka VGSC Ha
MOBEPXHOCTH KJIETKM WIM H3MEHeHue akTHBHOCTH kaHanoB VGSC MoxeT NpuBOAUTH K
00JIE3HEHHBIM COCTOSIHUSIM, TAKUM KaK MUTPEHb, HEHpOAEreHepays 1ocje UIIEeMUH, STTHIETICHS
U COCTOSHHSI XPOHHMYECKOH HEBPONATHUECKOW W BOCHAIUTENbHOH Oomu.  YcuneHue
¢dyskmoHanbHbIx MyTauuid B Nayl.7, Nay1.8 u Nay1.9 nposBiIsiroTCss B pa3siu4HbIX OOJIEBBIX
CHHIpPOMAX, KOTJla MallMeHThl UCTIBITHIBAIOT CIIOHTAHHYIO O0sb Oe3 BHeurHero crumyia (Bennett
et al., Lancet Neurol. 2014 Jun;13(6):587-99; Huang et al.,, J Neurosci. 2013 Aug
28;33(35):14087-97; Kist et al., PLoS One. 2016 Sep 6;11(9):e0161789; Emery et al., J



Neurosci. 2015 May 20; 35(20):7674-81; u Schreiber et al., World J Diabetes. 2015 Apr 15;
6(3):432-44).

[TonararoT, 4TO MOTEHLMAT3aBUCUMbIE HATPUEBbIE NOHHBIE KaHaibl Na,1.8 urparoT posb
B PA3JIMYHBIX 3a00JI€BaHMSIX, BKIIIOYAs HEBPOMATHYECKYIO 0O0JIb, XPOHUYECKHH 3y U OLIYLIECHHE
BocniasmrenbHoM 6o (Belkouch et al., J Neuroinflammation. 2014 Mar 7;11:45; Coward et al.,
Pain. 2000 Mar;85(1-2):41-50; Yiangou et al., FEBS Lett. 2000 Feb 11;467(2-3):249-52; Black
et al., Ann Neurol. 2008 Dec;64(6):644-53; Bird et al.,, Br J Pharmacol. 2015 May;
172(10):2654-70; Liu et al., Neuron. 2010 Nov 4;68(3):543-56; u Zhao et al., J Clin Invest.
2013).

Bonbime yacTu MOTEHIMANI3aBUCUMBIX HATPUEBBIX MOHHBIX KAHAJIOB OXPAHSIFOTCS CPeau
Pa3UYHBIX TOATUIIOB, TIO3TOMY CYILIECTBYET BEPOSTHOCTb BO3HHUKHOBEHHSI CEPbE3HBIX
noOoYHbIX 3(P(EKTOB TMPU HCMOJIB30BAHUHM TEPANEBTHUECKUX areHTOB, KOTOpbIE He
JEMOHCTPHUPYIOT CENEeKTHBHOCTh K moxrumny. CremnoBaTeNbHO, TEpaneBTUYECKUE areHTHI,
MONXOISIINE JUI JIEYSHHs] PACCTPONMCTB HOLMLICTILMM, KAl WiId 3yda, TpeOyrT
CHeU(pUIHOCTH WX JEUCTBUS, HAMPUMED, PA3UYECHUS MEXAy NelCTBUEM Ha HAaTPUEBBIC
MOHHBIE KaHaibl Na, 1.5, KoTopble, Kak CUUTAETCs, BAXKHBI JISl PETYJLSILIH CEPASYHON PYHKINY,
U JICWICTBUEM Ha HATPHUEBbIE MOHHbIC KaHaibl Nayl.8, KOTOpblE CUHUTAOTCA LEHTPAJbHBIMU B
BOCTMAJIMUTEIbHOW  HOLMUENUUA WM 3ylA€ ¢  pPacCTPOMCTBAX, BO3HHUKAMOIINX  H3-32
IuC(hYHKIMOHATBHBIX H/MJTH aKTHBUPOBAHHBIX HATPUEBBIX HOHHBIX KaHaimax Na,1,8.

COOTBETCTBEHHO, CUMTAETCS, YTO HWHTHOUTOPBI AKTUBHOCTH TMOTEHIHMAJI3aBUCHMOIO
WOHHOTO KaHaja Hatpus Na,1.8 Moryt ObITb MOJIe3HBI AJISI JICUEHUS] UIM MPEIOTBPALICHHS
3a00neBaHMi, pacCTPONWCTB M COCTOSHHUH, BOBJEKaooImuX peuentopsl Na,l1.8 wn/umm
BO3HUKAIOIIUX KOHKPETHO TNpU JUCPYHKIIUH TOTEHIHAI3aBUCHMbBIX HATPUEBbIX HOHHBIX
kaHanoB Na,1.8 (Han et al., J Neurol Neurosurg Psychiatry 2014 May; 85(5):499-505),
BKJIIOYAs, MOMHUMO IIPOYEro, MHUIPEHb, HEHPOJEreHepaluio IOocjae HIIEMUH, STHIETICUIO,
BOCHIAJIUTENIbHYID 00JIb, CIOHTAHHYIO 00Jb, OCTPYI0 O0Jb, NPEHONEPALHOHHYI0 OO0Jb,
MEPUOTIEPALIMOHHYIO OO0JIb, MOCIEOTNEPALMOHHYIO 00JIb, HEBPOMATUYECKYIO OO0JIb, XPOHUYECKHIA
3y U 3yAsIIIUe pacCTPOICTBA.

Ocraercs moTpeOHOCTh B CHJIbHOJEHCTBYIOIMUX WHIHOUTOpPAX AKTUBHOCTH HMOHHBIX
kaHaJioB Na,l1.8 ¢ CeleKTUBHOI aKTUBHOCTBIO B OTHOIIEHMH HOHHBIX KaHajioB Na,l.8. B
pe3yJibTaTe COeIUHEHHSI TI0 HACTOSIIeMYy U300PETEHHIO MOJIE3HBI JUIS JIEYSHUsT U POPUITAKTUKU
3a0oneBaHMii, HApPyIIEHUH W  COCTOSHMH, BKIIOYamOmuxX  peuentopel Na,1.8 nu
MOTEHIMAI3aBUCHMbIC HATPUEBbIE MOHHBIE KaHabINa,1.8.

Ponp Na,1.8 HaTpueBbpIX HOHHBIX KaHaJoOB oOcyxnmaercst B: Bennett et al., Physical
Medicine and Rehabilitation Clinics of North America, 2001, 12(2):447-459; Meissner et al., Br
J Sports Med. 2018 May; 52(10):642-650; Legroux-Crespel et al., Neurology. 2016 Feb
2:;86(5):473-83; u Flaxman et al., Lancet, 380:2163-2196 (2012).

CoenuHeHusi, MPUMEHUMBbIE [Jisl JICUEHHUs] COCTOSHUN, CBS3aHHBIX C HATPUEBBIMU
noHHBbIMU KaHanmamu Na,1.8, obcyxknarorcst B: ACS Med. Chem. Lett. 2015, 6, 650; BJP 2015,
172, 2654; PNAS 2007, 104, 8520; J. Med. Chem. 2008, 51, 407; JPET 2008, 324, 1204; u



Neuropharmacology 2010, 59, 201.

Na,1.8 coemunenus taxxe omucanbl B: WO 2009/049180, WO 2009/049181, WO
2009/049183, WO 2014/120808; WO 2014/120815; WO 2014/120820; WO 2015/010065; u
WO 2015/089361; WO 2017/209322; US 8,519,137; US 9,051,270; US 9,108,903; US
9,163,042; u US 9,783501.

CYIIHOCTD U30BPETEHUA
Hacrositiee n3o0peTeHre OTHOCUTCS K HOBBIM COSIMHEHUSIM CTPYKTYPHOU Gopmy.is [
O
R1
N
RZ
R3
I

U UX ¢papMaleBTHIeCKH npuemiieMbiM cosisiM. CoenuHeHust CTpyKTypHOil popmyiier 1 u
UX BApUAHTHI OCYILIECTBIEHHS SIBIIAIOTCS WHTMOUTOpPAMH AKTUBHOCTH HATPHUEBBIX HOHHBIX
kaHanmoB Na,1.8 (wnmmu wunaruOutopammu Na,1.8) ¥ MOryT NpPHUMEHSTBCS NPU JICYEHUH U
npoduakTuke 3a00JeBaHUM, PACCTPONUCTB M COCTOSHHUH, ONOCPENOBAHHBIX AKTHBHOCTBHIO
HATPUEBOro MOHHOro kaHama Navl.8, Takux Kak HOLMIENLHUsS, OCTeOapTPUT, nepudepudeckas
HEBPOIATHUs, HACIEICTBEHHAs 3PUTPOMENANTHUsS, PACCESHHBIM CKJIEPO3, acTMa, 3YZ, aTOIus,
aNJePruYecKii WM KOHTAKTHBIM JEpMAaTUT, IOY€YHAs HEeIOCTaTOYHOCTh, XOJecTas, 3V,
OCTPBI 3y, XPOHHUYECKUH 3y, MUTPEHb, HEUPOAEreHepallysl OCye UIIeMUH, STHIETICHs, O0JIb,
BOCHIAJITENbHAsT 0OJb, CHOHTaHHas Oonb, ocTpas Oonb, ocTpas OOJb W3-3a IEPEIOMOB,
NOpaK€HUE  OMNOPHO-IBUraTeJIbHOTO  ammapara, I[aHKpeaTUT W [o4YeyHas  KOJIMKA,
nepronepanuoHHas  Ooub, HocyeonepanuonHasl ~ Oojb,  HeBpolaTtudeckass  OOJb,
NIOCTIrepIIeTUYECKAsT HEBPAJITUs, HEBPAJITHs TPOHHUYHOrO HepBa, nuabeTuueckass HeBpOMATHs,
XpOoHUYeckasi 00Jib B MOsICHULIE, (PaHTOMHAsI 0OJIb B KOHEYHOCTSIX, PAIUKYJIUT, OOJIb, BbI3BAHHAS
oxoroM 2° wnu 3°, HEBPUT 3PUTENBHOTO HepBa, OOJMb B pe3ysbTaTe paka U XHMHUOTEPAIUH,
XPOHHYECKast Ta30Basi 00Jb, O0JIEBbIE CHHAPOMBI H CIIOXKHBIE pETHOHAPHBIE 00JIEBbIE CHHAPOMBL.
B oxgHOM BapuaHTe OCYIIECTBJICHUS! HACTOSINEr0 U300PETeHNUs, COCTOSIHUEM, 3a00JIEBAHUEM WITH
pPacCTpOCTBOM  sBJISIETCST OONIEBOE PACCTPOMCTBO, OCTpoe OO0JNIeBOE PACcCTPOHCTBO  HIIK
XPOHHYECKOe OoJieBOe paccTpoiicTBO. B 1pyroM BapwaHTe OCYIIECTBJIEHUS HACTOSINETrO
u300peTeHus], COCTOsTHHEM, 3a00JieBaHUEM WM PACCTPOUCTBOM SIBIISIETCS OCTpoe OoyieBoe
PacCTPOMCTBO.

Hacrosimee wu3o0pereHne TakKe OTHOCHUTCS K (papMalleBTHUECKHM KOMITO3ULIHSIM,
COIEpIKALINM COEJUHEHUsT HACTOSINEro H300peTeHnss U (apMaleBTHYECKH MPHEMIIEMBbIi
HOCHUTEITb.

Hacrosimee wn3o0pereHne Takke OTHOCHTCA K CIOcCOOAM JIEUEHHs, YIIPaBJICHUS,
npoQuIakTUKY, OOnerdeHus, OOJNerdyeHusi, TMOJABJICHUS WJIM KOHTPOJS PacCTPOMNCTB,

3a00NneBaHNi W COCTOSIHUH, KOTOpblE MOTYT pearupoBaTb Ha HMHCUOMPOBAaHHE AKTHBHOCTHU



HATPUEBOrO MOHHOro kaHama Na,l.8 y cyObekTa, HYKTAIOLWErocs B 3TOM, Hepe3 BBEICHHE
COeANHEHUH U (papMalleBTUYECKIX KOMITO3UIMH MO HACTOSIIIEMY H300PETEHHIO.

Hacrosimee nzo0pereHne Takyke OTHOCUTCS K MPUMEHEHHIO COETUHEHUH 10 HACTOSALIEMY
M300pEeTEeHNIO JUIsI TNPOHU3BOJCTBA JIEKAPCTBEHHOIO CPENCTBA, IIOJIE3HOIO TNIPU  JICYEHUH
3a00JIeBaHM, PACCTPOICTB M COCTOSIHUI, KOTOpPbIE MOTYT pearupoBaTh HAa HWHTHOUpPOBAHUE
AKTUBHOCTH HAaTPUEBOr0 MOHHOTO KaHana Na,1.8.

Hacrosimee wnzo0pereHrne Takke OTHOCHTCS K JICUEHHMIO WM NPOQUIAKTHKE 3THUX
3a00NieBaHMid, HAPYIIEHUH W COCTOSHUN IIyTeM BBEACHUS COCJUHEHUH IO HACTOSLIEMY
n300peTeHNI0 B KOMOMHALIMU C TePareBTU4YeCKU (P(PEKTUBHBIM KOJINYECTBOM APYTOro areHTa,
KOTOPBI MOXeT ObIThb TOJNe3eH i JieueHus 3a00JeBaHUus, PacCTPOMCTBA U COCTOSTHHSL
Uzobperenne Takke OTHOCUTCS K CIOco0aM TMONYYeHHsT COCOMHEHUH IO HACTOSILIEMY
NU300pETEHUIO.

I[NOAPOBHOE OITMCAHUE M30BPETEHUA

HaCTOﬂH.[ee I/1306peTeHI/Ie OTHOCUTCA K HOBBIM COCIUHCHUAM CprKTypHOﬁ (1)0pMyJIbI I
O
R']

R2
R3
I

U ux (apMaleBTHUECKU TPUEMIIEMBIM COJISIM, Te

A SABJISIETCSI TETEPOAPHIIOM WJIM Te€TEPOApUIOM, CKOHIAEHCHPOBAHHBIM C HACBHIIEHHBIM
WJIM HEHACBIIIEHHBIM S5- WIN O-4IEHHBIM KOJBLIOM, coAep:kaiuM 0-3 rerepoaToma, He3aBUCUMO
BeIOpanHbIX U3 O, S u N(Rh)q, r7ie KaKABINA reTepoapuil, S-4IEHHOE KOJIbLO U 6-4JIeHHOE KOJbLIO
HE 3aMEIIEHO UM 3aMELIEHO OT OJHOIO 0 MSATH 3aMECTUTENSAMHU, BHIOpaHHBIMH U3 RY;

B sBisieTcsi rerepoapuiiom, rjae rerepoapusl He 3aMelleH WJIH 3aMelleH OT OIHOTO 0
TPEX 3aMECTUTENISIMU, BEIOPAHHBIMHU U3 R

R' BBIGHPAIOT U3 IPYIIIIbL, COCTOALIEH H3:

(1) Bomopona,

(2) -SOzH,

(3) -SO,NH,,

(4) -SO,NR C_gankuna,

(5) -SO,NRC(0O)C,gankuna,

(6) -SO,NR C,_sankenuna,

(7) -SO>NR°C3_gLKn0aNKHNa,

(8) -SO,NRC(O)C3guukinoankuna,

(9) -SO2NRC, gk IOreTEpOANKUIA,

(10) -SO,NRC(O)C-gLIMKIIOreTEPOATKIIIA,

(11) -SO,NR"-apwuina,



(12) -SO,NR°‘-rerepoapua,
(13) -SO,Cygankuna,

(14) -SO,C, gankeHuna,

(15) -SO,C5guukmoankuia,
(16) -SO,C, gLiuKIIOrETEPOANIKIIA,
(17) -SOsapuna,

(18) -SO,rerepoapmuina,

(19) -S(O)R’,

(20) -SR/,

(21) -C(O)NH,,

(22) -C(O)NR°R/,

(23) -CO.H,

(24) -CO,R/,

(25) -C(O)R!,

(26) -CN,

(27) CFs,

(28) ramorena,

(29) -OH,

(30) -OC,_gankuna,

(31) -OC,_gankenuna,

(32) -OC5_guKIIoaNKmIa,

(33) -OC, guukyorerepoaIKuma,
(34) -O-apuna,

(35) -O-rerepoapuina,

(36) -OC(O)R/,

(37) -OC(O)NR°R’,

(38) -OC(O)N(R'),

(39) -Cygankuina,

(40) -C,_¢ankeHuna,

(41) -Cy_guMKI0ATIKHIIA,

(42) -C,_guuKIIOTETEPOANKIIIA,
(43) apua,

(44) rerepoapua,

(45) -(CH,).NR°C(O)R’,

(46) -(CH,),NR°C(O)OR/,
(47) (CH2),NR*C(O)N(R),,
(48) -(CH2),NR°C(O)NRR/,
(49) -(CH)uNR°C(O)N(R),
(50) -(CH2)n NR°S(O)mR,
(51) -(CH2)uNR*S((O)mN(R")2,



(52) -(CH,),NR°S(0)NR°R’,

(53) -(CH,)uNR°S((0)uN(R)2, 1

(54) -(CHy), NR°R/,

rae kaxabii CHy, ankui, ankeHu, HUKJIOATKUI, IUKJIOT€TEPOATIKIIL, apHJT U IeTepOapuil
HE 3aMeIleH WK 3aMeIleH OT OJHOTO JI0 YeThIPEX 3aMEeCTUTENISIMH, BBIOPAHHBIMU U3 RY

R? BEIGHPAIOT U3 IPYIIIbI, COCTOSIIEH 13!

1) Bomopona u

2) -C|_gankuia;

R? BBIGHPAIOT U3 IPYIIIIbL, COCTOALIEH 13!

1) MOHOILIMKJIHYECKOTO, OULIMKJINYECKOTO WIIH CITUPOLIMKTHYECKOTO Cs.
12 LIUKJIOAIKHUIIBHOI'O KOJIbLIA, U

2) MOHOLIUKJIHYECKOIO, OULIMKJINYECKOTO WIIH CITUPOLIUKJTMYECKOTO Co.
12LIUKJIOT€TEPOATKUIIBHOTO KOJIbIIA,

7€ UUKJIOreTEPOAIKII CONEPKUT 1-4 rerepoaroma, HE3ABUCHMMO BbIOpaHHbIX u3 N(R™),,
O u S, rae kaxnoe HUKIOANKUIBHOE KOJBLO U KOKI0€ LIUKJIOTETEPOATKIIIBHOE KOO MOXKET
OBITb CKOHIEHCHUPOBAHO C AapWJIOM WM TETEePOApHiOM, W TAe KaKIbIA UKIOATKHUI,
LUKJIOTETEPOANIKIJI, apUil U TeTepoapwyl He 3aMelleH WM 3aMelleH OT OAHOrO J0 BOCHMH
3aMECTUTENISIMH, BRIOpaHHBIMU 13 R°;

KaxkIbiid R* BBIOUPAIOT U3 TPYIINIbL, COCTOSIIEH 13!

(1) -Ci¢ankuna,

(2) -OC_gankmia,

(3) ranorena,

(4) -OH,

(5) oxco,

(6) -CN,

(7) -C5_guMKII0ANKUIA, U

(8) -Cy sumKoreTepoaIKua,

r7e KaKIbId aJKWJ, LUKIOAJKWI U ITUKIOTETePOANKIII HE 3aMeIleH WM 3aMeIleH OT
OJTHOTO JO IIECTH 3aMecTUTeNsiMU, BblOpaHHbIMH U3 rajorena, OH, NH,;, NH(C; ¢ankuna) u
N(Cysankmmna);;

kaxpii R” HesaBucnmo BBIOUPAFOT U3 TPYIIIBI, COCTOSIIIEH U3:

(1) -CFs,

(2) -CF,CFs-,

(3) -CHF,,

(4) -OCHF,,

(5) -OCH,CFs,

(6) -OCF;,

(7) CN,

(8) ranorena,

(9) -Si(Cy¢ankuna)s,



(10) Creankmi-O-RY,

(11) -C¢ankmna,

(12) -C,_¢ankeHuna,

(13) -C,.¢ankuHuma,

(14) -C5_guKnoankuia,

(15) -C,guukoreTepoankmia,

(16) apuna,

(17) rerepoapmuia,

(18) -Cygankmn-Cs_LIUKIIOAJIKHIIA,

(19) -C_sankun-C, ¢ LUKJIOTETEPOATKUIA,
(20) -C_sanxunapmuina,

(21) -C\_sankunrerepoapmuia,

(22) -C,_sankenun-C;_gLIUKIOATKIIIA,
(23) -Cy_gankennn-C, ¢ LIUKIOTeTEPOATKUIIA,
(24) -C,_gankeHunapuia,

(25) -Cy_gankeHunTreTEPOAPUIIA,

(26) -C,_sanxkuani-C;_gLIUKIOATKHIA,
(27) -C)anKUHUILUKJIOT€TePOANIKIIIA,
(28) -Cy_gankuHUIapuIa,

(29) -Cy gankuHUITETEPOAPUIIA,

(30) NO,

(31) -OH,

(32) -(CH»),-OCgankuna,

(33) -(CH»),-OC, ankenuna,

(34) -(CH»),-OC; ganxununa,

(35) -(CHy),-OCs 1uKI0aNK 1A,

(36) -(CH;),-OC;¢rerepoLukioankuna,
(37) -(CHy),-O-apuna,

(38) -(CH3),-O-rerepoapuina,

(39) -OC_sankuin-C;_gLIUKJIOAKHIIA,

(40) -OC_gankun-C, ¢reTepOLHKIOATKUIA,
(41) -OC_gankunapuna,

(42) -OC_gankunrerepoapuia,

(55) -S(0)mR",

(43) -C ) sankun-S(O)xR",

(44) -C(O)RY,

(45) -N(R'), u

(46) -NR'R",

roe kaxmblii R” He 3aMelleH MM 3aMelleH OT ONHOTO [0 ISTH 3aMEeCTUTEISIMIL,

f
BbIOpaHHBIMU U3 R';



K&Kl R® HE3aBUCUMO BBIOUPAIOT U3 TPYIIIBI, COCTOSIIEH H3:
(1) -CFs,

(2) -CH2CFs5,

(3) -CHF,,

(4) -OCHF,,

(5) -OCF,

(6) CN,

(7) okco,

(8) -OH,

(9) ranorena,

(10) -C¢ankmuina,

(11) -C,.¢ankeHurna,

(12) -C,_¢ankuHu,

(13) -C5_gIUKI0IKHIIA,

(14) -C,_guukorerepoankunia,

(15) -Cy_sankun-Cs_gLIUKI0AJIKHIIA,

(16) -C_gankun-C, ¢ LIUKJIOTETEPOATKUIA,
(17) -C,_sankumnapuna,

(18) -C,_sankunrerepoapura,

(19) -Cy_sanxenun-C;_¢LIUKIOATKIIIA,
(20) -C,_sankeHunapuia,

(21) -C,_sankeHunrerepoapua,

(22) -CysankenHmn-C,) ¢ LIUKJIOT€TePOATIKIIIA,
(23) -Cysankunmi-C;_gLIUKJIOATKHIA,
(24) -Cysankunmi-C,) ¢IUKJIOTeTEPOATKUIIA,
(25) -C, gankuHuIapuIa,

(26) -C, ganKuHUITETEPOAPHIIA,

(27) -OC,_sankuna,

(28) -OC,_gankenuna,

(29) -OC,_gankunuma,

(30) -OC5_gLHUKIJIOAJIKHIIA,

(31) -OC,_¢reTepounKIOATKUIA,

(32) -O-apuina,

(33) -O-rerepoapuina,

(34) -OC_¢aNKUILMKJIOATIKUIIA,

(35) -OC_gankuauuKIOreTepoakuia,
(36) -OC_sankunapmuina,

(37) -OCsankunrerepoapuna,

(38) -S(O)uR",

(39) -S(O)R™,



(40) -S-R",

(41) -Cy gamkun-S(O),R",

(42) -C(O)R",

(43) -C(0)Cygankun-R",

(44) -OC(O)R",

(45) -CO.R",

(46) apuna u

(47) rerepoapuia,

rne kaxapli R° He 3aMeleH MM 3aMelleH OT OJHOrO 10 ISTH 3aMECTUTENISIMH,
BhIOpaHHbIMU U3 RE,

R He3aBUCHMO BBIGUPAIOT U3 IPYIIIIbI, COCTOSLIEH H3:

(1) Bomopona,

(2) ranorena,

(3) OH,

(4) okco,

(5) -Ciankuna,

(6) -OCsankmina,

(7) NH,,

(8) NH(C¢ankuna) u

(9) N(C¢ankmna),;

KaKabli R® HE3aBUCHMO BBIOUPAIOT U3 IPYIIIbI, COCTOSILIEN U3:

(1) Bomopona,

(2) -Cgankuna u

(3) Cogankennna,

Kaxcbiii R! BBIOMPAIOT U3 IPYIIIBI, COCTOSIIEH U3

(1) ranorena, F

(2) -Ci¢ankuna,

(3) -OH,

(4) -OCsankuina,

(5) -OC5_grukiioankuna,

(6) -OC,_¢uKIOreTEPOANTKIIIA,

(7) CN,

(8) -NH,,

(9) -NH(C, ¢ankmuna),

(10) -NH(C;_gruknoankuna),

(11) -NH(C,_¢uuknorerepoankuia),

(12) -N(C-¢ankuna);,

(13) -N(C3.¢uKioankuma); u

(14) -N(C,-s1ruKIIOTeTepOATKHIIA)?,

rac Ka Kbl AJIKWJI, TUKJIOAJKWII U LHUKJIOICTCPOAJIKHMII HE 3aMCIICH WJIN 3aMCIICH OT
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OITHOTO IO TpeX 3aMEeCTHUTENIIMH, HEe3aBHCUMO BbIOpaHHbIMU u3. -OH, ramoreH, nmuaHo u -
S(0).CH3;

KaxkIbiii R® BRIOMPAIOT U3 rPYMIIbI, COCTOSIIEN U3:

(1) ranorena,

(2) Cy¢ankuna,

(3) -OH,

(4) -OCsankmina,

(5) -S(O)y-C1¢ankuna,

(6) -CN,

(7) -CFs,

(8) -OCHF, u

(9) -OCF;,

r7ie KaKIbIH aJKWJI HE 3aMEIleH WIH 3aMeIIeH OT OJHOTO IO TPEX 3aMECTUTEIISIMU,
He3aBHCUMO BhIOpanHbME u3: -OH, ranmorena, uuano u -S(0),CHj;

kaxnpii R" HesaBucnmo BBIOUPAFOT U3 TPYIIIIBI, COCTOSIIIEH U3:

(1) Bomopona u

(2) -Ci¢ankuna;

Kaxbii R’ He3aBHCHMO BBIOUPAIOT U3 TPYIIIIBI, COCTOSIIIECH U3:

(1) Bomopona u

(2) -Ci¢ankuna,

Kaxbiii R! BBIOMPAIOT U3 IPYIIIbL, COCTOALIEH U3:

(1) -Cy¢ankuna,

(2) -C,.¢ankenuna,

(3) -CsgLUKI0QTIKMIIA,

(4) -C,suMKIIOreTepOaIKIIIA,

(5) apuna u

(6) rerepoapmua,

I71e KaXAbIA aJKWI, aJKSHWI, [UKJIOAJKWI, LIUKJIOTETEPOATKIII, apujl U TeTepoapul He
3aMeIleH WM 3aMeIleH OT OJHOTO 10 TPeX 3aMEeCTUTEISIMH, HE3aBUCUMO BbIOpaHHBIMU U3 -Cj
canikuna, -Csgumkioankuna, -OH, -OCigankuna, -OCs¢LIMKIOANKUIA, TaJOreHa, [UaHO U -
S(0),CHz;

kaxbiii R BBIOMPAIOT U3 FPYIIIBL, COCTOSIIIEH U3

(1) -Cyankuna,

(2) -Cy¢ankeHurna,

(3) -C36lIUKI0ATIKHIIA,

(4) -C5_6lIUKI0aIKHIIA,

(5) -CysuMKIIOTETEPOATKUIIA,

(6) apuna u

(7) rerepoapuna,

r7ie KaKIbIA alKWJI, alKeHWJI, LUKJIOAJIKWI, LIMKJIOreTEePOAIKUI, apuil U TeTepoapuil He
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3aMeIleH WM 3aMeIleH OT OJHOTO A0 TPeX 3aMECTUTENISIMH, HE3aBUCUMO BbIOpaHHBIMU U3: -Ci
canikua, -Csgumkioankuna, -OH, -OCigankuna, -OC3¢LMKIOANKNIA, TaJIOreHa, [UAaHO U -
S(0),CHz;

Kaxpii R” BBIOMPAIOT U3 IPYIIIbIL, COCTOSIIIEHN U3:

(1) -Cy¢ankuna,

(2) -Cyankenura,

(3) -Cs¢lLIUKI0QTIKMIIA,

(4) -C, guMKIIOTETEPOATKUIIA,

(5) apuna u

(6) rerepoapmua,

r7Ie KQXKAbIA aJIKWII, aJKEHWI, [UKJIOAJIKIII, [UKJIOTETEPOATKUJI, apujl U TeTepoapul He
3aMelleH WK 3aMeIleH OT OJHOrO A0 TPeX 3aMeCTUTENISIMH, HE3aBUCUMO BbIOpaHHbIMU U3: -C1
sanikua, -Csgumkioankuna, -OH, -OCigankuna, -OCs¢LMKIIOANKUIA, TaJIOreHa, [UaHO U -
S(0),CHz;

Kaxabiii R™ He3aBMCUMO BBIOMPAIOT U3 TPYIIIbI, COCTOALIEH U3:

(1) Bomopona u

(2) -Ci¢ankuna;

Ka)XIblid n He3aBUCUMO paseH 0, 1, 2, 3 unn 4,

KaXblid m He3aBUCUMO paseH 0, 1 win 2;

KaXIbli p He3aBUCUMO paseH 0, 1, 2, 3 unn 4,

KQKIbI  He3aBUCUMO paseH 0w 1; u

Ka)XIbli I He3aBUCUMO paBeH O uiu 1.

Hzo0peTeHne uMeeT MHOXKECTBO BAPHAHTOB OCYIIECTBIIEHHS], KOTOPbIE KPATKO OMHCAHBI
HIwke. M3o0pereHue BKIIIOYAeT TMOKa3aHHbIE COEAWHEHMS, a TakKe WHAMBUIYaJbHbIC
IUaCTEPEON30MEPDI, SHAHTUOMEPHI U SMUMEPbI COEIUMHEHHI U CMECH JHACTEPEOH30MEPOB H/HITH
WX SHAHTHOMEPOB, BKJIFOUAs PAlleMUYECKUE CMECH.

B omgHOM BapuaHTe OCYIIECTBJIEHUS HACTOSALIETO HM300peTeHHs, A  SBISETCS
reTepoapuyioM WM TeTepOoapryioM, KOHICHCUPOBAHHBIM C HACBHIIIEHHBIM WJIH HEHACHILIEHHBIM
5- unm 6-4JIeHHBIM KOJIBLIOM, conep:kamum 0-3 reTepoaToMa, He3aBUCUMO BbIOpaHHBIX U3 O, S u
N(Rh)q, r7ie KaXAbI rerepoapui, S-4JI€HHOe KOJbLO U O-UJIEGHHOE KOJIBLO HE 3aMEILIEHO WU
3aMEIIEHO OT OIHOTrO IO MSATH 3aMECTUTENSIMH, BhIOpaHHBIME m3 R®. B ogHOM Kiacce 3TOro
BapUAHTa OCYLIECTBJIEHUS, A HE 3aMEIIEeH WK 3aMEIIEeH OT OJHOTO JI0 YEThIPEX 3aMECTUTEIISIMU,
BeIOpaHHBIME U3 R®. B apyrom kiacce 3TOro BapuaHTa OCYINECTBJIEHMS, A HE 3aMeIleH W
3aMeIeH OT OJHOrO O TPEX 3aMECTUTENsIMH, BhIOpaHHBIME M3 R®. B mpyrom kmacce 3Toro
BapUaHTa OCYIIECTBJICHMs, A HE 3aMElIeH WJIM 3aMeIleH OT OAHOTO J0 ABYX 3aMECTHUTEIISIMH,
BeIOpaHHBIME U3 R®. B npyrom kiacce 3TOro BapuaHTa OCYINECTBJIEHMS, A HE 3aMeIleH W
3aMEIleH OJHMM 3aMeCTUTENEM, BbIOpaHHBIMM M3 R® B apyrom kmacce 3TOro BapuaHTa
OCYILECTBJIEHHS, A 3aMeIleH OIHUM 3aMeCTUTeNeM, BbiOpaHHbIMH U3 R®. B mpyrom kmacce
5TOro BapvaHTa OCYINECTBIEHHs A He 3aMeIleH 3aMecTuTeNeM, Briopanubivu u3 R, B mpyrom

KJIACCE 3TOI0 BapHaHTa OCYILICCTBIICHUA A He 3aMelneH.
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B gpyrom BapmaHTe OCYIIECTBJICHHS HACTOSIIEro W300peTeHms, A  SIBISIETCS
reTepoapuyioM WIH TeTepoapuyioM, KOHICHCUPOBAHHBIM C HACBHIIIEHHBIM WJIM HEHACBILIEHHBIM
5- wnm 6-4JIeHHBIM KOJIBLIOM, conepkamuM 0-3 rerepoaToMa, He3aBUCUMO BhIOpaHHBIX U3 O, S
N(Rh)q, I7ie KaXAbIM rerepoapui, S-4iI€HHOE KOJbLO U O-4JIEHHOE KOJIBLO HE 3aMELIECHO WU
3aMEIIEHO OT OIHOTO 10 YETHIPEX 3aMECTUTENSMHU, BhIOpaHHbIMU U3 R®. B omHOM Kilacce 5TOro
BapUaHTa OCYIIECTBJICHUsS, A He 3aMEILIEH WIM 3aMeIleH OT OAHOTO N0 TPEX 3aMECTUTENSIMHU,
BbIOpaHHbIMU U3 R, B 1pyrom kiacce 3TOro BapvaHTa OCYIUECTBJIEHUs, A HE 3aMeLleH WU
3aMeIleH OT OJHOrO N0 JABYX 3aMECTHTEIsAMM, BhIOpaHHbIMU u3 R B apyrom kmacce 3Toro
BapHaHTa OCYIIECTBJICHHUS, A HE 3aMEIleH MUJIU 3aMeIleH OJTHUM 3aMeCTUTENIeM, BLIOPAaHHBIMU U3
R*. B apyroMm Kjacce 5TOrO BapHAaHTa OCYMIECTBIEHHUs, A 3aMEIleH OIHUM 3aMECTUTENIEM,
BoIOpaHHBIME u3 R B 1apyrom Kimacce 5TOro BapuMaHTa OCYLIECTBIEHHS A He 3aMelleH
3amecTuTeNeM, BhIOpaHHBIME U3 R®. B Apyrom kmacce 5TOro BapuaHTa OCYINECTBICHHS A He
3aMeIIeH.

B npyrom BapmaHTe OCyILIECTBIIEHUs, A SIBISIETCS T€TEPOAPUIIOM, TI€ TeTepoapui He
3aMEIIeH MM 3aMEIIEH OT OJHOIO IO YETHIPEX 3aMECTUTENSAMHU, BhIOpaHHbIME M3 R*. B ogHOM
KJIACCE 3TOr0 BAapHUAHTA OCYLIECTBIEHHUSA, A HE 3aMeIleH WM 3aMELIeH OT OAHOr0 0 Tpex
3aMECTUTENISIMH, BHIOpaHHBIMU 13 R*. B mIpyrom kimacce 5TOro BapMaHTa OCYINECTBJIECHHMS, A HE
3aMEIeH WJIM 3aMEIIEH OT OJHOrO A0 ABYX 3aMECTHTENsIMH, BbIOpaHHbIMH u3 R°. B mpyrom
KJIACCE 3TOr0 BapUaHTa OCYLIECTBJICHHUS, A HE 3aMEIIEH WM 3aMEIleH OJAHUM 3aMECTUTEJIEM,
BeIOpaHHBIMU M3 R®. B npyrom kiacce 5TOro BapMaHTa OCYLIECTBIEHMS, A 3aMeINeH OIHHM
3amecTuTeNeM, BhIOpaHHBIME U3 R®. B 1pyrom kjacce 3TOro BapuaHTa OCYINECTBIECHHS A He
3aMelleH 3aMeCTHTENIEM, BhIOpaHHbIMU M3 R®. B Ipyrom kiacce 3TOro BapuaHTta OCyIIECTBIEHUsI
A He 3aMelleH.

B npyrom BapuaHTe OCyIIECTBJIEHHUS, A BBIOMPAIOT W3 TPYIIbL, COCTOSIICH U3
NUPUAMHA, TMUPUMUINHA, NMUPa3WHA, NMUPHUOA3UHA, WHAa3o0ja, umuaaso[l,2-ajmupuauna, 1,3-
nuruapo-2H-umunaszo[4,5-b nupunus-2-oHa, 1H-[1,2,3]tpuazono[4,5-b nupununa, 1H-
nupasono[4,3-b nupununa, nupposo|3,2-c|nupuauHa, nupposo[2,3-b|nupununa,
OeH3uMUAa3ojia, WMHAA30Jla, mnupasona, TuodeHa, ¢ypana, 1,2.4-okcammazona, 1,3,4-
OKCaanas3ojia, OKCca3oa, M30KCa30Ja, N30THAa30a, THa3oia, 1,2 4-tuaguaszona, 1,3,4-tuagnasona,
1,1-nnokcuna 4H-nmupuno[2,3-e][1,2,4]Tnanusuna, 1,1-auokcuna 2H-nmupuno[2,3-
e][1,2]tnazuna, 1,1-muokcun 2,3-gurunpousoruazono[4,5-bjmupununa u 1,1-guokcuna 3,4-
nuruapo-2H-mupuno[2,3-¢e][1,2]tnasuna, rme A He 3aMelleH WIH 3aMELIeH OT OJHOTO 0
YETHIPEX 3aMECTHMTEIAMM, BbIOpaHHBIME M3 R% B omHOM Kjacce 5TOro BapuaHTa
OCYIIECTBJICHUS], A HE 3aMEIIeH WU 3aMEIIeH OT OHOTO IO TPeX 3aMECTHTEJISIMU, BIOPAHHBIMHU
3 R*. B npyrom kiacce 5TOro BapHaHTAa OCYINECTBIECHHs, A HE 3aMENIEH WM 3aMEINEH OT
OIHOTO 1O JBYX 3aMECTHTENsMH, BhIOpaHHBIMH M3 R® B npyrom kmacce 3TOro BapuaHTa
OCYILECTBJIEHHS, A He 3aMelleH WM 3aMelIeH OJHMM 3aMecTUTeleM, BhiOpaHHbiMU u3 R®. B
OPYyroM Kjacce€ JTOrO BapUaHTa OCYIIECTBJICHUsS, A 3aMeIleH OJHUM 3aMECTUTEJIEM,
BoIOpaHHbIMH 13 R B apyrom kimacce 5TOro BapMaHTa OCYLIECTBJIEHHMS A He 3aMelleH

3amecTuTeneM, BeIOpaHHBIME U3 R®. B apyrom kjacce 3TOro BapuaHTa OCYINECTBIECHHS A He
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3aMelIeH.

B nppyrom BapuaHTe OCylLIeCTBJIEHHS, A BBIOMPAIOT W3 TPYIIIbL, COCTOSMIEH U3
NUPUANHA, NUPUMHAMHA, TNHpPa3uHA, MUPHUAA3UMHA, UWHAA30j7a, wuMunaso[l,2-alnupunusa,
nuppoio|3,2-c|mupuanna, mupposio[2,3-b]nupununa, GeH3MMHAA30a, UMHUOA30Ja, MUPA30JIa,
tuodeHa, ¢pypana, 1,2,4-okcanuazona, 1,3,4-okcamuasona, okca3olyia, U30KCa30Ja, U30THA30IA,
TtHa3oja, 1,2,4-tmannazona u 1,3,4-tnanuasona, roe A He 3aMeleH WU 3aMelleH OT OJHOTO JI0
YETBIPEX 3AMECTUTENsIMM, BbIOpaHHbIMM u3 R® B omHOM Kkmacce 3TOro BapHaHTa
OCYIIECTBJICHUS, A HE 3aMelleH WK 3aMEIIeH OT OJHOIO 0 TPeX 3aMECTUTEJISIMHU, BbIOPAHHBIMH
3 R*. B npyrom kiacce 5TOro BapMaHTa OCYINECTBIAEHHs, A HE 3aMElleH WM 3aMELIEH OT
ONIHOTO 1O JBYX 3aMECTHTENsMH, BBIOpaHHBIMH M3 R® B npyrom kmacce 3TOro BapuaHTa
OCYIECTBJIECHHS, A HE 3aMelleH WM 3aMelleH OJHMM 3aMecTuTeeM, BhiOpaHHbiMU u3 R® B
IPYyroM KJjlacce€ »JTOTO BapUaHTa OCYIIECTBICHHsS, A 3aMeIleH OJHUM 3aMECTUTEIIEM,
BoIOpaHHBIME u3 R B 1apyrom Kimacce 5TOro BapuHaHTa OCYLIECTBIEHHS A He 3aMelleH
3aMecTuTeNeM, BhIOpaHHBIME U3 R®. B 1pyrom kmacce 5TOro BapuaHTa OCYINECTBICHHS A He
3aMelIeH

B nppyrom BapumaHTe OCylIeCTBIEHHs, A BBIOMPAIOT W3 TPYIIIbL, COCTOSIMIEH U3
NUPUANHA, NHUPUMHANHA, TNHPa3WHA, MNUPUAA3UHA, WHAA30Ja, uMUAaso[l,2-a|nupunusa,
nuppoiio| 3,2-c|mupuanna, mupposo[2,3-bmupununa, GeH3MMUAA30a, UMHIA30Ja, MUPA30JIa,
tuodena, 1,2,4-okcagmazona, 1,3,4-okcaguasona, OKca3ojia, H30THA30jla, THAa30ja,l,2,4-
THanuaszonga u 1,3,4-tuanmnazona, rae A He 3aMelleH WIM 3aMelleH OT OJHOTO 0 4eThIpex
3aMeCTUTENsIMH, BeIOpaHHbIME U3 R®. B OfHOM Kjacce 5TOro BapMaHTa OCYINECTBIEHHsS, A He
3aMEIleH WJIM 3aMelIeH OT OJHOrO [0 TPEX 3aMECTUTENSIMH, BhIOpaHHbIMHM M3 R*. B mpyrom
KJIACCE 5TOr0 BapUaHTa OCYLIECTBJICHUs, A HE 3aMELIEH WIU 3aMellleH OT OJHOrO N0 JBYX
3aMeCTUTENsIMH, BhIOpaHHBIMU 13 R®. B 1pyrom kiacce 5TOro BapuaHTa OCYIIECTBJIEHHS, A HE
3aMeIleH WM 3aMeIleH OIHUM 3aMEeCTHTENEM, BhiOpaHHbIMH M3 R®. B apyrom kmacce 3Toro
BApHMaAHTA OCYIUECTBIIEHUs, A 3aMEIleH OJHUM 3aMeCTUTENEM, BhiOpaHHbiMU U3 R, B npyrom
KJIacCe 3TOrO BapMaHTa OCYINECTBJIEHHA A He 3aMeIleH 3aMeCTHUTENEM, BhIOpaHHbIMA u3 R B
JIPYrOM KJIacCe 3TOrO BapUaHTA OCYIIECTBIEHUS A HE 3aMEIlEH.

B nppyrom BapuaHTe OCyIIECTBJIEHHS, A BBIOMPAIOT W3 TPYIIIbL, COCTOSIIEH U3
MUPUANHA, TUPUMUAWHA, THUPA3UHA, WHAA30ja, uMunaso[l,2-alnupuauna, nuppoo|3,2-
clmupununa, mupposo[2,3-bnupununa, nmupasona, THodpeHa u 1,2.4-okcanmaszona, rae A He
3aMEIleH WM 3aMEIIEH OT OJHOIO IO YETHIPEX 3aMECTUTENSAMHU, BhIOpaHHbIME M3 R*. B ogHOM
KJIACCE€ 3TOr0 BAapHUAHTA OCYLIECTBJEHHUS, A HE 3aMEIleH WM 3aMeIleH OT OJHOTO JI0 Tpex
3aMeCTUTENISIMH, BRIOpaHHBIME 13 R*. B Ipyrom kmacce 5TOro BapMaHTa OCYINECTBJIECHMS, A HE
3aMEIleH WJIM 3aMElIEH OT OJHOrO 10 ABYX 3aMECTHTENsIMH, BbIOpaHHbIMH u3 R®. B mpyrom
KJIACCE 3TOr0 BAPUAHTA OCYIIECTBJICHHS, A HE 3aMEILIEH WJIM 3aMEIleH OJHUM 3aMECTUTEIIEM,
BeIOpaHHBIMU M3 R®. B 1pyrom kiacce 5TOro BapHaHTa OCYLIECTBIEHMS, A 3aMeINeH OIHHM
3amecTuTeneM, BhIOpaHHBIME U3 R®. B 1pyrom kmacce 3TOro BapuaHTa OCYINECTBICHHS A He
3aMelleH 3aMeCTHTENIEM, BhIOpaHHbIMU 13 RY. B IpyroM kiacce 5TOro BapuaHTa OCYIIECTBIECHUs

A He 3aMeIreH.
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B npyrom BapumaHTe OCyIIeCTBIEHHS, A BBIOMPAIOT W3 TPYIIBL, COCTOSIIEH U3:
NUpUAMHA, TNHPUMHUAMHA, @HUpa3uHa, MNUPUJA3MHA, UWHAA30Ja, uMuAaso[l,2-ajnupuauna,
nuppoiio| 3,2-c|mupuanna, mupposo|2,3-blnupununa, nupasona, Tuodpena u 1,2 4-okcaguaszona,
re A He 3aMelleH WM 3aMEIEeH OT OHOTO [0 YEThIPEX 3aMECTUTENAMHU, BbiOpaHHbiMU 13 R, B
OJIHOM KJIacCe 3TOrO BapUaHTa OCYLIECTBJIEHUs, A HE 3aMellEeH WIH 3aMelleH OT OAHOIO 0 TpeX
3aMeCTUTENAMH, BhIOpaHHbIMU U3 R®. B 1pyrom kmacce sToro BapuaHTa OCYIIECTBIIEHHUS, A HE
3aMelIeH WM 3aMelIeH OT OJHOrO 10 ABYX 3aMeCTHTeNsiMHU, BbiOpanHbiMd u3 R®. B npyrom
KJIACCEe 3TOr0 BapUaHTA OCYLIECTBJICHUS, A He 3aMeIleH WK 3aMelleH OJHUM 3aMeCTHUTEIEeM,
BoIOpaHHbIMU M3 R®. B 1pyrom kiacce 5TOro BapuaHTa OCYLIECTBIEHMs, A 3aMEINEH OIHUM
3aMecTHTENEM, BbIOpaHHbIMU M3 R, B mpyrom kiacce 5TOro BapuaHTa OCyLIECTBIEHHMS A He
3aMelleH 3aMeCTUTENEM, BrIOpaHHbIMU M3 R?. B 1pyrom knacce 3Toro BapuaHTa OCYIIECTBIECHHUS
A He 3amelneH.

B npyrom BapuaHTe OCyIIECTBICHHUS, A BBIOMPAIOT W3 TPYIIBL, COCTOSIIEH U3:
NUpUAMHA, MUPUMMIMHA U NUpa3uHa, Iie A He 3aMellleH WINM 3aMelieH OT OAHOIO JI0 YeThIpex
3aMEeCTHTENSAMH, BbIOpaHHbIMM U3 R*. B 0fHOM Kjacce 9TOro BapvaHTa OCYLIECTBIEHMs, A He
3aMeIleH WM 3aMeIeH OT OIHOTO JO TPEX 3aMECTUTENSIMH, BhIOpaHHBbIMH M3 R®. B npyrom
KJIacCe 3TOr0 BapUaHTa OCYILIECTBJICHUs, A He 3aMellleH WU 3aMelleH OT OAHOro 0 IBYX
3aMECTHTENSIMH, BbIOPaHHBIMU U3 R*. B IpyroM Kiiacce 5TOro BapvaHTa OCYLIECTBIEHUS, A He
3aMeIleH WM 3aMelleH OIHUM 3aMeCTHTeNeM, BhiOpaHHbIMU M3 R®. B mpyrom kmacce 3Toro
BapUaHTa OCYINECTBJIEHUs, A 3aMelleH OIHUM 3aMecTuTeNeM, BoidbpanHbiMu u3 RY. B mpyrom
KJIACCE TOrO BapMAHTA OCYIIECTBJIEHUsS A HE 3aMelleH 3aMecTHTeNeM, BoiOpaHHbiMu 13 R B
APYTOM KJlacce 3TOr0 BapuaHTa OCYLIECTBJICHUS A He 3aMelleH.

B npyrom BapuaHTe OCyLIECTBICHHUS, A SBJISETCS MUPUANHOM, Il MUPUAUH HE 3aMelleH
WJIM 3aMeELIEH OT OJHOTO IO TPEX 3aMECTHUTENSMH, BhIOpaHHbIMU 13 R, B omHOM Kiacce 5TOro
BApPHAHTA OCYLIECTBJICHUsA, A HE 3aMelleH WU 3aMeLIeH OT OJHOIO A0 ABYX 3aMECTUTEISIMHU,
BIOpaHHbIMU U3 R®. B npyrom kiacce 3TOro BapuaHTa OCYIIECTBJIEHMS, A HE 3aMEIleH W
3aMeIleH OJHMM 3aMECTUTENEM, BbIOpaHHbIMH U3 R® B apyrom kiacce 3TOro BapuaHTa
OCYLIECTBIIEHHS, A 3aMeIleH OJHMM 3aMECTHTeNeM, BbiOpaHHbIMH M3 R®. B mpyrom kmacce
3TOr0 BapUaHTa OCYLIECTBIEHHS A HE 3aMelleH 3aMeCTUTENEM, BhiOpaHHbiME u3 R*. B npyrom
KJIaCCe ATOTO BapHUaHTa OCYLIECTBJICHUs A He 3aMelleH.

B npyrom BapuanTte ocyliecTBieHus, A sBiseTCs

(R*)o3 N N

R1

B npyrom BapuaHTte ocyliecTBieHuUs, A sABIseTCS
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(R*)o-3

F

R1

B npyrom BapuaHTte ocyuiecTBiIeHuUs, A sBIAETCS
(R%o03

B npyrom BapuanTte ocyliecTBieHus, A sBiseTCs

(R*)os
\

B npyrom BapuaHTe OCYIIECTBIEHUSI, A SIBJISIETCS:
{R)g3 N

|\/ o
-
P
'1?1 \Rf
B npyrom BapuaHTe oCyuIieCTBICHUs, A SIBIISIETCS:
(R%q0.3 N

F

R1

B npyrom BapuaHTe OCyluecTBiIeHUs, B sBisercs rerepoapuiiom, riae rerepoapui He
3aMEeUIeH WJIM 3aMeLIeH OT OJHOTO JI0 TPEeX 3aMECTHTEISIMH, BBIOPDAHHBIMH M3 R". B onHoM
KJIaCCE 3TOr0 BapHaHTa OCYLIECTBICHWA, B He 3aMeleH MiaM 3aMeleH OT OAHOrO A0 JBYX
3aMECTUTEJISIMH, BBIOPAHHBIMU H3 R". B JAPYrOM KJacce 3TOro BapHaHTa OCYLIECTBJIEHUs, B He
3aMELIeH WM 3aMeIleH OTHHM 3aMECTHUTENIeM, BBIOPAaHHBIMH M3 R". B APYroM KJjlacce 3TOro
BapHUAHTa OCYIIECTBJICHUS, B He 3aMeleH 3aMecTuTeseM, BBIOpaHHBIMU U3 R". B IpPYyroM KJjiacce
3TOr0 BapuaHTa OCYLIECTBIECHH B He 3amenieH.

B npyrom BapuaHTe OCYIIECTBJIEHUS HACTOsALIero u3oOpereHus, B BeOMparoT u3
IPyNIBI, COCTOSINEN W3: MHUpPa3uHA, MUPUANHA, MUPUMUANHA U MUPUAA3UHA, T€ KaXablil B He
3aMELIeH WM 3aMelleH OT OIHOTO JI0 TPEeX 3aMECTHTEISIMH, BBIOPAHHBIMU W3 R". B oxHoM
KJIACCE€ 3TOrO BAapHUaHTa OCYIUECTBJICHMs, B He 3aMelleH WM 3aMelleH OAHUM WU ABYMs
3aMECTUTEISIMH, BBIOPAHHBIMU M3 R". B APYrOM KJacce 3TOro BapuaHTa OCYLUECTBIEHUs, B He

b
3aMeIleH WIM 3aMelleH OJHHUM 3aMecTuTesieM, BbIOpaHHbIMU U3 R°. B nmpyrom kiacce storo
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BapHUaHTa OCYILIECTBIEHUs, B 3aMeleH OIHUM 3aMEeCTHTENIEM, BbIOPAHHBIMH H3 R". B IPyroM
KJIacCe 3TOr0 BapHaHTa OCYINECTBJIEHUs, B He 3amelieH 3amecTuTeseM, BBIOPAHHBIMU H3 R" B
APYroM KJacce 5TOro BapuaHTa OCyLIEeCTBIeHUus B He 3ameren.

B npyrom BapuaHTe ocyliecTBieHUs, B ABiIseTCs nmUpa3suHOM, rie NUpa3suH He 3aMEeLlEH
WIN 3aMelLIeH OT OJHOIO A0 TPeX 3aMECTUTENSIMU, BbIOPDAHHBIMH U3 R". B APYroM BapHUaHTe
ocyllecTBlIeHus], B sBifeTcs nmupasuHOM, Iie MUPA3UH HE 3aMELIeH WX 3aMeLIeH OJHUM WU
ABYMsI 3aMECTUTEIISIMH, BBIOPDAHHBIMU U3 R". B APYyrOM BapHaHTe OCYyIIECTBJeHus, B saBisercs
NUPA3UHOM, 7€ MTUPA3UH HE 3aMEIIEeH WM 3aMeIeH OJHUM 3aMeCTUTEJIeM, BbIOPAHHBIMU U3 R".
B npyrom BapuaHTe OCyLIeCTBJIeHUs, B sBisieTcs muUpasuHOM, Ile NMUPA3UH 3aMelleH OJHUM
3aMeCTUTeIeM, BBIOPAHHBIMH H3 R". B APYroM KJjacce 3TOr0 BapUaHTa OCYLIECTBJICHUS,
NUPA3UH HE 3aMELICH 3aMECTUTENIeM, BHIOPAHHBIMH U3 R". B APYroM Kjacce 3TOro BapuaHTa
OCYLLIECTBJIEHUS], MUPA3UH HE 3aMELLEH.

B npyrom BapuwaHTe OCyImeCTBIeHUs, B BbIOMpAIOT W3 TPYMIBL, COCTOSMIEH U3
NUPUANHA, MUPUMHUINHA U MUPUAA3UHA, [Ae KaXKAbIH B He 3aMelneH ninu 3aMeleH OT OJHOro A0
TPEX 3aMECTUTENISIMU, BEIOPAHHBIMU U3 R". B oxHOM Ki1acce 3T0ro BapUaHTa OCYILECTBJICHUs, B
HE 3aMeIIeH I 3aMEIIeH OT OAHOTO A0 JIBYX 3aMECTUTEINISIMH, BHIOPAHHBIMU U3 R" B IPyrom
KJIACCE 3TOr0 BapUaHTa OCYLIECTBJEHUs, B He 3aMelleH WM 3aMelleH OJHUM 3aMEeCTUTENEM,
BBIOPAHHBIMU W3 R" B APYroM KJlacCe 3TOr0 BapHUaHTa OCYIUECTBJICHHs, B 3amelneH ogHUM
3aMeCTUTEJIEM, BHIOPAHHBIMH M3 R". B APYrOM KJIacCe 3TOr0 BapuaHTa OCYILUECTBJICHUs, B He
3aMeLIeH 3aMECTUTENIEM, BBIOPAHHBIMH U3 R". B APYrOM KJIaCcCe 3TOr0 BAPUAHTA OCYILECTBIICHUS
B ne 3amernen.

B npyrom BapuaHTe OCylleCTBi€HUs, B sBiIsA€TCS NMUPUIA3UHOM, I€ NMUPUAA3UH HE
3aMelIeH WM 3aMeIleH OT OJHOIO 0 TPEeX 3aMECTUTENsIMHU, BbIODAaHHBIMH U3 R". B Ipyrom
BApHAHTE OCYILECTBICHUs, B sBasfeTcs NUPUAA3UMHOM, IA€ NUPUAA3UH HE 3aMelleH WU
3aMeIleH OJHHUM HJIM JBYMsl 3aMECTUTENSIMH, BBIODAaHHBIMU U3 R" B IPYroM BapUaHTe
OCYLIECTBJIEHUs, B siBisieTcss mupuaasuHOM, I'ie MUPUAA3UH HE 3aMELIeH WIM 3aMeLleH OJHUM
3aMeCTUTEeIeM, BBIOPAHHBIMU U3 R". B IpPyroM BapuaHTe OCYIIeCTBJIeHUs, B sBisercs
NUPUIA3HHOM, T MUPHUIA3UH 3aMELICH OJHUM 3aMECTHTENIEeM, BHIOPAHHBIMHU M3 R". B IPyrom
KJIACCe 3TOr0 BapHaHTAa OCYINECTBJICHUS, MUPHIA3UH HE 3aMELICH 3aMECTHTEJIEM, BIOPAaHHBIMU
w3 R B APYrOM KJ1acce 3TOro BapuaHTa OCYLIECTBIEHUs, MUPUAA3UH HE 3aMELIEH.

B npyrom BapuaHTe OCyluecTBIEHUs, B sBiIsf€TCA NMUPUMHIMHOM, IZle MUPUMHUIUH HE
3aMELIeH WM 3aMeIleH OT OJHOTrO /IO TPeX 3aMECTHUTENSIMH, BBIOPAHHBIMH M3 R". B Ipyrom
BApUAHTE OCYLIECTBIEHUs, B sABiIdAeTCd NUPUMHIMHOM, IZl€é NMUPUMUAUH HE 3aMELIEH WIH
3aMeLIeH OJHMM WJIM JBYMsI 3aMECTHUTENSIMH, BBIOPAHHBIMHU H3 R". B IPYrOM BapUaHTE
OCyLIECTBJIEHUs, B sByIAeTC MUPUMUANHOM, Il€ MUPUMUANH HE 3aMEIIEeH WIN 3aMEeLIeH ONHUM
3aMeCTUTEJIEM, BBIOPAHHBIMU U3 R". B ApPYrOM BapuaHTe OCYINeCTBJIeHUs, B sBisercs
NUPUMHUIMHOM, TJI€ TUPHUMHINH 3aMEeLIeH OTHUM 3aMECTUTENIEM, BEIOPAaHHBIMH U3 R". B Ipyrom
KJIacCe 3TOr0 BapUaHTa OCYLIECTBICHHS, MUPUMUANH HE 3aMEIIeH 3aMEeCTUTENIEM, BEIOPAaHHBIMH
3 R”. B APYTrOM KJIaCcCe 3TOrO BapUaHTa OCYLUECTBJIEHUs, MUPUMUANH HE 3aMELIEH.

B npyrom Bapuanre ocyiuecTsieHus, B sBisieTcs NUPUANHOM, I1€ MUPUANH HE 3aMELIEH
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WIN 3aMelIeH OT OIHOrO A0 TPeX 3aMECTUTENSIMH, BBIOPAHHBIMH U3 R". B OPYrOM BapHaHTE
OCYHICCTBJICHU, B sBnsieTcs MUPUAUHOM, A€ NMUPUANH HE 3aMEIICH WUJIN 3aMCIICH OAHHUM WA
ABYMS 3aMECTUTENSIMU, BBIOPAHHBIMU M3 R". B APYroOM BapuaHTE OCYLIECTBIEHUs, B sABisieTcs
NMUPUAUHOM, I'I€ NHUPUANH HE 3aMCIICH WJIN 3aMCIICH OAHHUM 3aMCCTHUTECIICM, BbI6paHHbIMI/I u3
R°. B 1pyrom BapuaHTe OCYILECTBICHHS, B SBISETCS MUPHAMHOM, € MUPHIMH 3aMelleH
OJTHUM 3aMECTHUTEJIEM, BHIOPAHHBIMH U3 R" B IPYTOM KJIacce 3TOro BapHaHTa OCYIECTBIICHHUS,
NUPUIMH HE 3aMELIeH 3aMeCTUTEIeM, BHIOPAHHBIMH U3 R" B IPYyTrOM KJjacce 3TOr0 BapHaHTa
OCYWECTBJICHUS, MUPUANH HE 3aMCIICH.

B npyrom BapuaHTe OCYILIECTBJCHUS HACTOSIIErO H300peTeHus, R' BBIOUPAIOT U3
rpymmel, cocrosimeil usz: somopona, -SOs;H, -SO;NH,, -SO,NR°Cgankuna, -SO,NR.C(O)Cy.
cankuna, -SONRCogankennna, -SO,NRCs gimknoankuna, -SO>NRC(O)CsgLuknoankuna, -
SO,NRCs gumknorerepoankuia, -SONRC(O)C, gumkiorerepoankuna, -SO,NR-apuma, -
SO,NR"-rerepoapuna, -SO,Cjankuna, -SO,Cyeankenuna, -SO,Csgrmknoankuna, -SO,C,
suKiorerepoankuna, -SOsapuna, -SO,rerepoapuia, —S(O)Rj, —SRj, -C(O)NH,, —C(O)NReRj, -
CO,H, -COsR!, -C(O)R), -CN, CF;, ranorena, -OH, -OC,cankuna, -OC,cankenuna, -OCs.
cuuknoankuna, -OC,e¢unuknorerepoankmna, -O-apuna, -O-rerepoapuina, —OC(O)Rj, -
OC(O)NReRj, —OC(O)N(Rj)z, -Cigankuna, -Creankenuna, -Cjgnuknoankmia, -Co.
GLUIKJIOTeTepoalKina, apuia, rerepoapuna, -(CHy),NR°C(O)R!), -(CH,),NR°C(O)OR!, -
(CH2),NR°C(O)N(R®),, -(CH,),NR°C(O)NR°R/, -(CH,),NR°C(O)N(R)),, -(CH,),NR*S(O)R’, -
(CH3)aNR®S(0)mN(R®),, -(CH;)aNR®S(0)NRR, -(CH;)aNRS(O)mN(RY), 1 -(CH,),NR°R’, rze
kaxapii CHj, ankwi, ajakeHWs, LHUKJIOAJKIII, LUKIOTETEPOANIKIII, apujl U TeTepoapul He
3aMeIeH MM 3aMeLIeH OT OJHOTO [0 YeThIPEX 3aMECTUTEISIMH, BhIOpaHHbIMHU 13 RY;

B IpyroM BapHaHTe OCYILECTBJICHHS HACTOSIIEro m3obperenns, R' BbiGmparoT wu3
rpynmel, cocrosimeid u3: Bomopoma, -SO;H, -SO.NH,, -SO,NR°Cgankuna, -SO,NR°C,.
6AJIKEHUIIA, -SO,N(C, ¢ankenuna),, -SO,NR°C;_guunknoankunia, -SO,NR°C,.
cuuknorerepoankuna, -SO,NR®-apuna, -SO.NR°-rerepoapuna, -SO,Cieankuna, -SO,Ci.
cankenuna, -SO,Cs gumknoankuna, -SO,C, gumkorerepoankuna, -SOjapuna, -SO,rerepoapuna,
-S(O)R!, -SR/, -C(O)NH,, -C(O)NR°R/, -CO,H, -CO,R, -C(O)R!, -CN, -CF;, ranoresa, -OH, -
OC¢anxuna, -OC, gankenuna, -OCs gumknoankmna, -OC, ¢uuknorerepoankuia, -O-apuna, -O-
rerepoapuia, -OC(O)R), -OC(O)NRR’, -OC(O)N(R)),,-Cj.ankmia, -Coeankenmna, -Ci.
cuukioankuna, -CpgUUKIOTETepOaKuia, apwuia, reTepoapuia, —(CHz)nNReC(O)Rj, -
(CH,),NR°C(O)OR’, -(CH,),NR°C(O)N(R®),, -(CH,),NR°C(O)NR°R’, -(CH,),NR°C(O)N(R’),, -
(CH2)uNR®S(0)mR!, -(CH3),NRS(0)N(R®)5, -(CH2),NRS(0),NR°R’, -(CH,),NR°S(0),N(R)),
u —(CHz)nNReRj, rae kaxaeii CH), amkui, aqkeHW, HUKJIOATKWI, LUUKJIOT€TEPOAJIKUI, apuil U
reTepoapuil He 3aMeIIeH WA 3aMelIeH OT OJHOTO J0 YeThIPEeX 3aMECTUTEIISIMU, BEIOPAHHBIMU U3
RY. B omHOM Kiacce 3Toro BapHAaHTa OCYLIECTBJICHUS, KAXKIAbIA KW, aJKCHWI, LUKJIOAJIKUI,
[UKJIOTETEPOANIKIII, apWJl U TeTepOapmil HE 3aMEIleHO WIH 3aMelleHO OT OJHOrO IO Tpex
samecTHTeNsiMH, BbiOpaHHbIMH M3 RY. B 1pyrom kiacce 3TOro BapHaHTa OCYLIECTBICHIS,
KOKIBIN aJIKII, QJIKSHII, [UKJIOAJIKIUL, ITUKJIOTETePOATTKUII, apJT U T€TePOaAPIIT HE 3aMEIeH WU

3aMEIICH OT OAHOI0 A0 ABYX 3aMECTUTCIISIMU, BbI6paHHbIMI/I u3 Rd.
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B npyrom BapuaHTe OCYIIECTBJIEHHS HACTOSINErO H300peTeHus, R' BBIOMPAIOT U3
rpynnbl, cocrosmei m3: -SO3H, -SO.NH,, -SO,NR°Cjgankuna, -SO,NR°C,gankenuna, -
SO,N(Cy ¢ankenun),, -SO,NRCsgumknoankuna, -SO;NRC, gimknorerepoankuna, -SO,NR-
apuia, -SO,NR®-rerepoapuna, -SO,Ciankuna, -SO,Cieankenuna, -SO,CsglMKIOanKuna, -
SO,Cy euuknorerepoankmna, -SOrapuna, -SO,rerepoapuina, —S(O)Rj, -SRj, -C(O)NH,, -
C(O)NRR!, -COH, -CO,R), -C(O)R!, -CN, -CF;, ramorena, -OH, -OC,gankuna, -OCy
cankenmna, -OCs¢nuknoankmna, -OC,¢nukiorerepoankuna, -O-apuna, -O-rerepoapuna, -
OC(O)Rj, —OC(O)NReRj, —OC(O)N(Rj)z,—C1_6am<1/ma, -Coeankenuna, -Cjguuxnoankuna, -Cs.
GLKJIOTeTepoalKina, apuwia, rerepoapuma, -(CHy),NR°C(O)R), -(CH,),NR’C(O)OR’, -
(CH3)u,NRC(O)N(R®),, -(CH,)oNR°C(O)NRR!, -(CH,)o,NR°C(O)N(R’),, -(CH,),NR°S(O)mR’, -
(CH3)uNR®S(0)uN(R),, -(CH;)uNR®S(0)NRR, -(CH3)aNRS(O)mN(R'), 1 -(CH,).NRR/, rze
kakapii CHj, ankwi, ajkeHWs, [HUKJIOANKHI, IUKIOTETEPOANKIII, apujl U TeTepoapuil He
3aMelleH WK 3aMelleH OT OAHOTO IO YeThIPeX 3aMECTHTEJISIMH, BHIOPAHHBIMH U3 RY B omHoMm
KJIACCe 3TOr0 BapUAHTAa OCYIIECTBJICHUS, KKABIA  ajNKWJ, QJKSHWJ, [UKJIOAJKHUJI,
[UKJIOTETEPOANIKIII, apuJl U TeTepoapui He 3aMEIleHO WIH 3aMEIIeHO OT OOHOrO JI0 Tpex
3aMECTHTEJISIMHU, BBIODAHHBIMH U3 R B OPYrOM Kjacce 3TOr0 BapHWaHTa OCYINECTBJICHUSI,
KOKIBIN aJIKII, QJIKSHIJT, [IUKJIOAJIKIUL, ITUKJIOTETePOATTKUII, APIT U TeTePOAPIIT HE 3aMEIeH WITH
3aMEILICH OT OOHOTO 00 ABYX 3aMECTHUTECIIAAMU, BbI6paHHbIMI/I n3 Rd.

B npyrom BapuaHTe OCYILIECTBIEHUS HACTOSINErO H300peTeHus, R' BBIOMPAIOT U3
rpynmel, cocrosuieit u3: sogopoaa, -SOsH, -SO,NH,, -SO,C sankun-NH,, -SO,NH-C, sankuna,
-SO,N(Cgankmna),, -SOCjeankmna, -SO,Cseumknoankmna, -SO,Cs ¢lUKIOreTepoATKUIa, -
C(O)NH,, -COH, -CO,C;gankmma, -CN, ranorena, -OH, -OCig¢ankuna, -Cigankuna, -C,.
sankenuna, -C_gumxnoankuna, CF3, -SO.NR°C(O)C1_gankuna, -SO,NRC(O)C3_gLMKI0aIKMIA U
-SO,NRC(O)C, 6lIMKIIOTETEPOANKINIA, T[HE KKIbIA  ANKWJ, aJKEHWJ, UUKJIOAJKUI U
LUKJIOTETEPOAJIKIJI HE 3aMeIleH WM 3aMelleH OT OIHOIO J0 YeThIpeX 3aMEeCTUTEISIMH,
BBIOpaHHBIMA 13 RY.

B npyrom BapuaHTe OCYLIECTBJCHUS HACTOSIIErO H300peTeHus, R' BBIOUPAIOT U3
rpynmbl, cocrosieit u3: sogopoaa, -SOsH, -SO,NH,, -SO,C sankun-NH,, -SO,NH-C; gankuna,
-SO,N(C gankuna),, -SO,Cjeankuna, -SO,Cs¢umknoankuna, -SO»Cs ¢lIUKIOTeTepoaKuiIa, -
C(O)NH,, -CO-H, -CO,C;gankmna, -CN, ranorena, -OH, -OC¢anxuna, -Cieankuna, -C,.
cankenuna, -Ciguuknoankuna u  CF;, roe kaknblid  ajnkuil, ajKeHWJ, LMKJIOAJKUI U
[UKJIOTETEPOANIKIII HE 3aMeIleH WIM 3aMelleH OT OJHOIO JO YeThIpeX 3aMEeCTHTEJISIMHU,
BHIOpaHHbIMH 13 RY.,

B npyrom BapuaHTe OCYILIECTBICHHS HACTOSINErO H300peTeHus, R' BBIOMPAIOT U3
rpynmbl, cocrosimei u3: -SOsH, -SO,NH,, -SO,Cygankuna, -SO,NH-Cankumna, -SON(C.
canKmia),, -SO,Cserukmnoankuna, -SO,Csgruknorerepoankuia, -C(O)NH,, -CO,H, -CO,C;.
sankmia, -CN, ranorena, -OH, -OC; gankuna, -Cieankmna, -Co gankenmna, -Ci ¢LIIUKIOAJKHIa U
CF3, rne Kakablid aiKuI, aIKEHWT, UKJIOATKUI U LIUKJIOTeTePOAJIKIII HEe 3aMEeLIeH HIIA 3aMeLIeH
OT OOAHOIo n0 LIe’TpreX 3aMECTUTCIIAMU, BbI6paHHbIMI/I nu3 Rd.

1
B npyrom BapuaHTe OCYILIECTBIEHMs HACTOsIIero uzodpereHus, R° BwiOuparor wu3



19

rpynmbl, cocrosuieit u3: -SOs3H, -SO2NHa, -SO.Cj_sankun-NHa, -SO.NH-Cjsankuna, -SO.N(C-
cankmna),, -SO,Cigankuna, -SO,Cs guuknoankuna, -SO,Cs ¢uuknorerepoankuia, -C(O)NH,, -
CO,H, -CO,Cgankuna, -CN, ranorena, -OH, -OC;_ankuna, -Ci_ankuna, -C, gankenuna, -Ci.
clukgoankuiaa u CFi, roe Kaablil aikil, ajdKeHWI, LUKJIOAJKWI U IHUKJIOTeTePOATKHIII He
3aMeIleH WIN 3aMelIeH OT OJHOrO 0 YeThIPEX 3aMEeCTUTEIISIMU, BBIOPAHHBIMH H3 RY.

B npyrom BapuaHTe OCyILIECTBJICHUH, R' sBsercs BOZIOPOZIOM.

B npyrom BapuaHTe OCYILIECTBJCHUS HACTOSIIIErO H300peTeHus, R! BBIOUPAIOT U3
rpynmbl, cocrositeit uz: -SOsH, -SO,NH,, -SO,Cy_gankun-NH,, -SO,NH-C; gankuna, -SO,N(C.
cankmna),, -SO,Cigankuna, -SO,Cs gumknoankuna, -SO,Cs ¢umknorerepoankuia, -C(O)NH,, -
CO,H, -CO,Cygankuna, -CN, rajmorena, -OH, -OC;_gankuna, -C;_gankuna, -C;_gankmi-OH, -C;_
csKI-NH,, -C,gankenuna, -Ciguuknoankuna u CFs, rme Kaknblii  ajlKujl, aJKEHH,
[UKJIOAJIKAI W LUKJOTETEPOANKMJI HE 3aMelleH WU 3aMelleH OT OJHOro IO YeThIpex
3aMECTHUTEJISIMU, BBIOPAHHBIMH U3 RY.

B npyrom BapuwaHTe OCYINECTBJICHHsS HACTOSIIEro H300pETeHHs, R! BBIOUPAIOT U3
rpynmel, cocrosimed u3: Bomopona, -SOsH, -SO,NH,, -SO,Ceankuna, -SO,NH-C ¢ankuna, -
SO,C5_gmuknoankuina, -C(O)NH,, -CO>H, -CN, ranorena, -OH, -OC1_¢ankuna, -C;_gankmna, -C;._
sumkaoankuia U CF3, roe Kaskablil ajJKujl MUKJIOAIKUI HE 3aMeIeH UM 3aMEIIEH OT OQHOIO JI0
TPEX 3aMeCTUTEJISIMH, BEIOPAHHBIMHU U3 RY.

B npyrom BapuaHTe OCYIIECTBJICHHs HACTOSIIEr0 H300peTeHwus, R! BBIOUPAIOT U3
rpynmel, cocrosuieit u3: sogopoaa, -SOsH, -SO,NH,, -SO,C sankun-NH,, -SO,NH-C, sankuna,
-S0O,Cgankuna, -SO,Cs guuknoankuia, -C(O)NH,, -CO,H, -CN, ranorena, -OH, -OC;_gankuna,
-Cieankuna, -Cigankun-OH, -Cjgankun-NH,, -Ci gumknoankun-OH, -Ci gmuknoankuin-NH, u
CF;, roe kxaxnablii ajJkuil U IUKIOAJKWJI HE 3aMelleH WIM 3aMelleH OT OAHOro A0 Tpex
3aMEeCTHUTEJISIMH, BBIOPAHHBIMH K3 RY.

B npyrom BapuaHTe OCYIIECTBJCHUS HACTOSIIEr0 H300peTeHus, R! BBIOUPAIOT U3
rpynmbl, cocrosimmer u3: -SOsH, -SO,NH,, -SO,C ¢ankun-NH,, -SO,NH-C g¢ankuna, -SO,C.
sanikmia, -SO,Csgiukaoankuna, -C(O)NH,, -CO,H, -CN, ranorena, -OH, -OC;¢ankuna, -Ci.
sankmia, -Cigankuin-OH, -Cigankuia-NH,, -Ci_sumknoankun-OH, -Ci_guuknoankun-NH, u CF;,
rIe KaXKAbIA aNKWI W UUKIOAJTKUJ HE 3aMelleH WJIM 3aMelleH OT OIHOTrO JO Tpex
3aMECTHUTEJISIMU, BHIOPAHHBIMH U3 RY.

B npyrom BapuwaHTe OCYIIECTBJICHHS HACTOSIIEro H300pETeHHs, R! BBIOUPAIOT U3
rpynmbl, coctosimert u3: -SOsH, -SO,NH,, -SO,Cgankun-NH,, -SO,NH-C ¢ankuna, -SO,C.
sanikmia, -SO,Csgiuknoankuna, -C(O)NH,, -CO,H, -CN, ranorena, -OH, -OC;_ankuna, -Ci.
cankwia u CF3, rie kaskaplid aqKujl ¥ MAKJIOAKIIT HE 3aMEIIeH HITH 3aMEIIeH OT OJTHOTO JI0 TPeX
3aMECTUTEJISIMH, BBIOPAHHBIMU U3 R% B omHOM kiacce 3TOrO BapHaHTa OCYIIECTBIICHUS, R!
BBIOMPArOT U3 rpymmbl, cocrosimed u3: -SOsH, -SO,NH,, -SO,(CH,),-NH,, -SO,NH-C(CHj3)s, -
802CH3, -SOzCHzCH3, -SOz-LII/IKJ'IOHpOHI/IJ'Ia, -C(O)NHz, -COzH, -CN, F, BI‘, Cl, -OH, -OCH3, -
CH3, -CH20H u -CF3, rae kaxaplii ajkul U HUKJIOMPOIIII HE 3aMEIeH WK 3aMeIIeH OT OJHOTO
OO0 Tpex 3aMEeCTHTENSIMH, BBIOPDAHHBIMU U3 R B OpPyroM KJacce »JTOr0 BapHaHTa

OCYLIECTBJICHUS, R! BBIOUPAIOT U3 rpymIbl, cocrosimei u3: -SOsH, -SO,NHa, -SO2(CHb») 2-NHa,
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-SOzNH-C(CH3)3, -502CH3, -802CH2CH3, -SOz-LII/IKJ'IOHpOHI/IJ'Ia, -C(O)NHz, -COzH, -CN, F,
Br, -OH, -OCHj3;, -CH3, -CH,0OH u -CFs, rae kakaplil alkull U HUKJIONPOIUJ HE 3aMeIleH WU
3aMeIleH OT OJTHOTO JI0 TPEX 3aMECTUTESIMH, BIOPAHHBIMU U3 RY.

B npyrom BapuwaHTe OCYIIECTBJICHHS HACTOSINEr0 H300pPETeHMS, R' BBIOUPAIOT U3
rpymmel, cocrosimeit u3:  -SO,NRC(O)Cjgankuna, -SONR°C(O)Csgumkioankuna u -
SO,NRC(0)C, LUKIOTeTEPOAIKMIIA, TJI€ KaXIbINA aJKUJI, LUKIOATKUI U LIUKJIOTETEPOATKHIII HE
3aMeLIeH WK 3aMeIleH OT OAHOTO 10 YeThIPEX 3aMECTHTENSIMU, BHIOPAHHBIMH M3 RY

B IpyroM BapuaHTe OCYIIECTBIEHHs HACTOSIIEro u3obperenms, R' BbiGuparor u3
rpynmbl, coctositen u3: -SO,NHo,, -SO,C sankuna, -SO,NH-C;_gankuna, -SO,Cs glukoankmna,
-C(O)NH,, -CO,H, -CN, ranorena, -OH, -OC;¢ankuna, -Cgankuna, CF3;, -SO,NRC(O)C;.
cankmia, -SONRC(O)Cs guuxnoankuna u -SO,NRC(O)Co gUKIOreTEPOAIKIIA, THE KAKIbIH
QMKW W LUKIOAJKWI HE 3aMeIleH WJIM 3aMelleH OT OJHOrO JI0 TPEX 3aMECTHTENSIMH,
BHIOpaHHbIMH 13 RY.,

B npyrom BapuwaHTe OCYINECTBJICHHsS HACTOSIIEro H300pETeHHs, R' BBIOUPAIOT U3
rpynmbl, coctosituen u3: -SO,NHo, -SO,C gankuna, -SO,NH-C;_gankuna, -SO,Cs gIukoankmnia,
-C(O)NH,, -CO,H, -CN, ranorena, -OH, -OC;_gankuna, -Ci_¢anxkuna u CF3, rne Kakabli aJqKuI
Y LIUKJIOAJIKIJT HEe 3aMEIIeH W 3aMeIleH OT OJHOTO J0 TPEX 3aMeCTUTENISIMU, BRIOPAHHBIMH U3
R,

B npyrom BapuwaHTe OCYIIECTBJICHHsS HACTOSIIETO H300peTeHwUs, R' BBIOUPAIOT U3
rpynmbl, cocrosmen u3: -SO,NH,, -C(O)NH, u -OH. B ngpyrom BapuaHTe OCYyIIECTBICHHS
HACTOSLIETO H300peTeHuUs, R' BBIOHMpAIOT U3 rpymsbl, cocrosmeit u3: -SO,NH; u -C(O)NH,. B
APYroM BapUaHTE OCYIIECTBIEHUs HACTOALIET0 U300peTeHMs, R' sBnsercs -SO,NH,. B IpyromM
BapHaHTe OCYINECTBJICHHsS] HACTOSLIEr0 H300peTeHus, R' smasercs -C(O)NH,. B IPyroM
BapHUaHTE OCYIIECTBJIEHUS] HACTOSILIETO N300pEeTeHus, R siBistercs -OH.

B npyrom BapuaHTe OCYIIECTBJCHUS HACTOSIIEr0 H300peTeHus, R? BBIOUPAIOT U3
Ipynmbl, coctosmeid u3: Bomopoma u -Cjgankuna. B apyroMm BapuaHTe OCYIIECTBIICHHS, R’
siByisieTcst -Cy_gankuioM. B mpyrom BapuaHTe OCYLIECTBIEHUS, R’ siBsiercst BOJIOPOJIOM.

B npyrom BapuwaHTe OCYIIECTBJIEHHsS HACTOSIIEro H300pETeHMs, R’ BBIOUPAIOT U3
IPYMIbI, COCTOSIIEH U3 1) MOHOUMKINYECKOTO, OUIMKIMYECKOTO WU CITIUPOLUKINYecKoro Cs.
[2UUKJIOAJKUJIBHOTO ~ KOJbIIa W 2)  MOHOLMKJIMYECKOTro,  OWIMKINYECKOrOo WU
CUPOLUKINYECKOTO C) 2 LIMKJIOTETEPOATKUIBHOTO KOJIbLA, /1€ LIUKJIOTETEPOATKUT COMEPIKUT
1-4 rerepoaroma, He3aBucuMoO BbiOpaHHbiX u3 N(R™), O u S, rue Kakmoe HUKIOAJIKUIBLHOE
KOJIBIIO U KaKJI0€ IUKJIOTeTePOATIKUIBHOE KOJIBIIO MOXKET ObITh KOHASHCHPOBAHO C aPUJIOM WJIH
reTepoapwiiom, U rae KaKAbli MUKJIOATKII, IUKJIOT€TEPOANIKIIL, apUJI U TETEPOAPHIT HE 3aMELICH
WM 3aMEIEH OT OJHOIO JO0 BOCBMH 3aMECTUTENSIMH, BhIOpaHHbIMH M3 R°. B omHOM Knmacce
5TOr0 BapuaHTa OCYILIECTBJICHHUS, R’ BBIOMPAIOT W3 TIPymmbl, cocrosmer wu3: 1)
MOHOLMKJINYECKOTO, OUIIUKINYECKOrO MIH CHUPOLUKINUECKOro C3gIIMKIOATKIIBHOTO KOJIbIa
u 2) MOHOLIMKJITYECKOTO, OMLIMKJTHYECKOTO WIH CIIHPOLUKIMYECKOTO Ca.
12LUKJIOTETEPOAIKUIIBHOTO  KOJIbLIA, TN€ LHMKJIOTeTepOAKIII Coaep kUt 1-4 rerepoaroma,

HesaBucuMO BbiOpaHHbIX 3 N(R™), O u S, rme kakmoe HUKIOAIKHIbHOE KOJBIIO U KasKIO€
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LIUKJIOT€TEPOATKUIBHOE KOJIBILIO MOXKET ObITh KOHAEHCUPOBAHO C apUJIOM WJIM T€TEPOAPUIIOM, H
I1€ KaXAbld LIUKJIOAJIKUJI, HUKJIOTeTEPOAJIKIII, APUJT U FeTepOapuil He 3aMELIEH MU 3aMEeIIEH OT
OJIHOTO JI0 BOCBMH 3aMECTHMTENSIMHU, BbiOpaHHbIMM M3 R°. B mpyrom kmacce 3TOoro BapuaHTa
OCYILECTBJIEHHUS], R’ BBIOMPAIOT M3 TPYIIBL, cocTosmed u3: 1) MOHOLIMKIMYECKOTro,
OMLMKIMYECKOr0 WM crnupouukiandeckoro  CsglIUKJIOANKWIBHOIO — Koibla U 2)
MOHOLIMKJINYECKOTO, OUIMKINYECKOTO MM CIUPOLMKINYECKOro Co. 1 IMKIOreTePOATKIIIBHOTO
KOJIBIIA, TA€ LIUKJIOTE€TEPOANIKII COAEPIKUT 1-4 reTepoaToma, He3aBUCUMO BeIOpaHHbIX 13 NH, O
U S, rae Kaxaoe LUKIOATKUIBHOE KOJbLO U KaXk0€ LHKJIOreTepPOATKUIBHOE KOJIBLIO MOXKET
ObITh KOHOEHCHPOBAHO C AapWIOM WM TeTepoapuiioM U TA€ KaKIbIH LUKJIOATKHII,
LUKJIOTeTEPOANIKUI, apUl U TreTepoapwyl He 3aMeLeH WM 3aMeIleH OT OAHOr0 A0 BOCHMHU
3aMeCTHTENSAMY, BbIOpaHHbIME u3 R B npyrom kimacce 5TOro BapuaHTa OCYIIECTBIEHHS,
KQXKIbIA IUKJIOAIKUI U LUKJIOTETEPOATKMI MOXKET OBITh KOHACHCHPOBAH C (PEHHJIOM WU
THeHOM. B 1pyrom kmacce 5TOro BapuaHTa OCYIIECTBJICHMs, KaXKIAbI LUKIOAIKUI U
LIUKJIOT€TEPOANTKUAI MOXKET OBITh KOHIEHCHPOBAH ¢ peHmoM. B mpyrom kiacce 3Toro BapuaHra
OCYIIECTBIIEHHS], KAXKI0€ LUKIOAIKHIBHOE U IHKJIOT€TEPOATKUIBHOE KOJBLO MOXKET OBITh
KOHJIEHCUPOBAHO C THEHOM. B 1Ipyrom kjacce 3TOro BapuaHTa OCYLIECTBIEHHUS U MOAKIACCE
5THUX KJIACCOB, LUKJIOTeTePOANKUI COACPKUT a30T U NMPUCOECIHUHEH K KOnbLy B depes CBs3b C
a30ToM. B 1pyrom kimacce 5TOro BapHaHTa OCYLIECTBICHWsA, R’ He 3aMelleH Wi 3aMeleH OT
OJIHOTO JIO LIECTH 3aMECTMTENsAMH, BbIOpaHHbIMM M3 RS B apyrom kiacce 3Toro BapuaHTa
ocymecTsienns, R’ He 3aMelleH MM 3aMel[eH OT ONHOIO IO HYeThIPEX 3aMEeCTHTENAMH,
BbIOpaHHbIMU 13 R”.

B npyrom BapuaHTe OCYLIECTBJICHUS, R’ BBIOMPAIOT U3 TPYIIBI, cocTosumer u3: 1)
MOHOLIMKJINYECKOTO, OMLIMKINIECKOTO MM CIIUPOLUKINIECKOTro C3 1olIMKIOATKHUIBHOTO KOJbLA
151 2) MOHOLIMKJIMYECKOTO, OULIUKJINYECKOrO UJIn CIUPOLIUKIUYECKOTrO Ca.
12LIUKJIOTETEPOAIKMIIBHOTO  KOJbLIA, TA€ LUKJIOTETePOANKUI COAEpPKUT 1-4 rerepoaToma,
He3aBucHMO BbIOpaHHbIX 13 N(R™), O u S, rme Kakmoe LUKIOAIKWILHOE KOJBIO U KaKIO0e
LIUKJIOT€TEPOATTKUIBHOE KOJIBLIO MOXKET ObITh KOHASHCUPOBAHO C apUJIOM WJIH T€TEPOAPUIIOM, U
r7i€ KaXAbIH LIUKJIOAJIKUJ, HUKIOT€TEPOANIKIIL, apUil U FeTepoapuil He 3aMeIleH WK 3aMEeLeH OT
OIHOTO 10 IIECTH 3aMECTHTENsAMH, BbiOpaHHbIMH u3 R°. B omHOM Kjacce 3TOro BapuaHTa
OCYILECTBJIEHUS], R’ BBIOMPAIOT W3 TIPYMIbL, COCTOSAWEH u3: 1) MOHOLIMKINYECKOTO,
OMLMKIMYECKOr0 WM CHUPOUHUKINYeCKOro  Cs3 gIIUKJIOANKHJIBHOTO — KOJbla W 2)
MOHOIMKIINYECKOT0, OMIMKINYECKOTO WIH CHUPOUUKINIECKOT0o Co 2LIUKIIOTeTEPOATKHIBHOTO
KOJIbLIA, T/A€ LUKIOTETEPOAKHII COAEepXUT 1-4 rerepoaTroma, HE3aBHCHMO BBIOPAHHBIX H3
N(R™),, O u S, rae Kaxka0e MUKIOAIKUIBHOE KOJBLIO U KaXKI0€ LIUKJIOTETEPOANKMUIBLHOE KOJBIO
MOKeT OBbITb KOHIEHCHPOBAHO C apHJIOM WU TE€TEePOapHiIOM U INe KaKABIH LHKIIOAJIKHII,
LUKJIOTeTePOANIKUI, apWjl U TeTepoapui He 3aMelleH WIM 3aMeIleH OT OJHOro A0 UIeCTH
3aMeCTHTENsIMH, BHIOpaHHBIME U3 RS, B Ipyrom Kiacce 5TOro BapHaHTa OCyliecTBieHHs, R’
BBIOMPAIOT M3 TPYMIBL, cocTosimedl u3: 1) MOHOLMKIMYECKOro, OWIMKINYECKOrO WM
CIUPOLUKINYECKOro C3_glIMKIIOATIKHIBHOTO KOJIbLA U 2) MOHOLMKJINYECKOTO, OUIIMKINIECKOTO

Ujin CHUPOLHUKINYIECKOTO C2_12LII/IK.]'IOFeTepOaJ'IKI/IJ'IbHOFO KOJIbLa, TIAC€ LHUKIOICTCPOAJIKUII
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comepxkut 1-4 rerepoaroma, He3aBHUCHMO BbIOpaHHbBIX m3 NH, O wum S, rme kaxmoe
LUKJIOANKUIBHOE KOJNBLO W  KWKAOE LUKIOTeTepPOAJKHIBHOE KOJBIO MOXET OBITh
KOH/IEHCUPOBAHO C apUJIOM WJIM FeTepOapUiIoM, U IAe KaKbIil LIUKJIOAJKII, IUKIOreTePOATKUIL,
apuil U TreTepoapuil He 3aMellleH WIM 3aMelleH OT OJHOr0 [0 ILIECTH 3aMeCTUTENSIMHU,
BbIOpanHbIMU 13 RS, B pyrom kiacce 5TOro BapuaHTa OCYIIECTBIIECHUs, KaXKIbINA [UKIOAJIKUI U
LIMKJIOTETEPOATIKIII MOJKET OBITh KOHIEHCHUPOBaH C (DEHIJIOM MM THEHOM. B npyrom kiacce
STOrO BapUaHTA OCYLIECTBJICHUS, KaKAbIH LMKIOAIKUI M LMKIOT€TEPOAIKHI MOXET OBITh
KOHJIEHCHPOBaH ¢ (eHmIoM. B napyrom kiacce 5TOro BapHaHTa OCYIUIECTBJICHUS, KasKIbIH
LUKJIOATIKUIBHOE M LIUKJIOT€TEPOATKUIBHOE KOJBIIO MOXKET ObITh KOHASHCUPOBAH ¢ THEHOM. B
APYTOM KJIaCcCe 3TOr0 BapUaHTa OCYIIECTBICHUsS U MOJKIACCE 3TUX KJIACCOB, LIMKJIOT€TEPOATKIII
COZIEPKUT a30T U MPHUCOEANHEH K Kojbly B uepes3 cBsa3b ¢ azoroM. B apyrom kmacce 3Toro
BAPHAHTA OCYILECTBICHNs, R’ He 3aMelleH MM 3aMeIleH OT OJHOrO IO LIECTH 3aMeCTHTENSIMH,
BhIOpaHHBIME 13 R, B IpyroM Kiacce STOro BapHaHTa OCYIIECTBICHHs, R® He 3amemieH wiu
3aMeIEH OT OJHOTO JI0 YEThIPEX 3aMECTUTENAMH, BHIOpaHHBIMU 13 R”.

B pyroM BapHaHTe OCYIIECTBIEHHS HACTOALIEro H300pereHms, R’ BuiOmpaoor u3
TPYIIIBL, COCTOSIIEH U3 1) MOHOLMKIIMYECKOTO, OUIIMKINYECKOTO HITH CITUPOIHKINIeCKOro Cs.
2LUKJIOAIKUIBHOTO  KOJbIIa W 2)  MOHOLMKIHMYECKOro,  OMLMKIMYECKOro  WJH
COUPOLUKINUECKOro (o 12lIUKIOreTepOaNKUIBHOTO KOJbLA, TJ€ LUKJIOTeTePOATKUI COAEPKUT
1-4 rerepoaroma, He3aBucuMoO BbiOpanHbiX u3 N(R™), O u S, rue kaxmoe HUKIOAJIKUIBHOE
KOJIBLIO M K&KI0€ LIUKJIOT€TEPOATKUIBHOE KOJIBIIO MOXKET OBITh KOHAEHCUPOBAHO C APHJIOM HJIH
reTepoapuiIOM U I7i€ KaKAbINA LIUKIOAIKUJ, LIUKJIOr€TepPOAIKIII, apui U TeTepoapuil He 3aMelleH
WM 3aMELIEH OT OIHOTO [0 YEThIPEX 3aMeCTUTENsiMM, BbiOpanHbiMU u3 R B omHOM Kiacce
5TOrO BAapHMaHTA OCYLIECTBIEHHMS, R° BBIGHPAIOT U3 TpymmbL, cocrosmed u3: 1)
MOHOLIMKJINYECKOTO, OULMKJINYECKOrO MM CIUPOLUKINYECKOro C3 ¢IIMKIIOANKUIBHOTO KOJIbIIA
u 2) MOHOLIMKJIMYECKOTO, OULIUKIINYECKOTO WIH CIMPOLMKINYECKOTO Ca
12LIUKJIOTETePOANIKUIIBHOTO  KOJIbLIA, TA€ IIMKJIOTeTePOaKUI coxepkutr 1-4 rerepoaroma,
He3aBuCHMO BbIOpaHHbIX U3 N(R™), O u S, rue Kaxmoe LUKIOAIKHILHOE KOJBIIO U KaKIOE
LIUKJIOT€TEPOATKUIBHOE KOJIBLIO MOXKET ObITh KOHAEHCUPOBAHO C APHJIOM HJIH T'€TEPOapUiIOM,
r7ie KKl HUKIOATKUI, [IUKJIOreTepOAIKIII, apiil U reTepoapui He 3aMeLleH WIN 3aMelleH OT
OJIHOTO O YETHIPEX 3aMECTUTENsIMM, BhIOpaHHbIMM M3 R°. B npyrom kiacce 5TOro BapuaHTa
ocymecTieHns, R’ BHIOMPAIOT W3 [PYNNBL  COCTOSILEH H3.  MOHOLHKJIMYECKOro,
OMLMKIIMYECKOTO WJIH CIUPOLIUKINYECKOTO C3_gLIMKJI0AKUIIBHOTO KOJIbLIa u
MOHOIMKIINYECKOT0, OMIMKINYECKOTO WIH CHUPOUUKINIECKOTro Co 2LIUKIIOTeTEPOATKHIBHOTO
KOJIbLIA, /1€ LUKIIOTETEPOANIKIII CONEPKUT 1-4 rerepoaTroma, He3aBHCUMO BeIOpaHHBIX 13 NH, O
U S, rae KaKablil TUKJIOATKWII U LUKJIOT€TEPOANTKAI MOKET ObITh KOHACHCHPOBAH C apHUIIOM HIIH
reTepoapuiiom, U I7ie KaskAbli HUKIOAIKUIL, LIUKJIOT€TEPOANKIII, apUil U FeTepoapuil He 3aMelleH
WM 3aMEIIEH OT OJHOTO IO YETHIPEX 3aMECTUTENsIMH, BbIOpaHHbIMU M3 R B mpyrom kmacce
5TOrO BAapUAHTA OCYLIECTBIECHMS, KAKABIH LUKIOANKWI U LUKIOTETEPOANKHIII MOXKET OBITh
KOH/IEHCHPOBaH C (P€HWJIOM HJIM THEHOM. B Jpyrom kiacce 3TOro BapHaHTa OCYINECTBIICHHS,

Ka)I(I[bel HUKIIOAJIKUIT U UKJIOTETCPOATKHIT MOXKET OBITh KOHACHCHUPOBAH C (l)eHI/IJ'IOM.
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B ngpyrom kmacce 3TOro BapuaHTa OCYLIECTBJICHUs, KaXI0€ LUKJIOAJIKUIBHOE MU
LIUKJIOT€TEPOATKUIBHOE KOJIBIIO MOXKET ObITh KOHIEHCUPOBAH ¢ THEHOM. B 1pyrom kiacce 3Toro
BapHaHTa OCYILIECTBJICHMs] U MOJKJIACCE 3THX KJIAaCCOB, LUKIOTETEPOANKHI COACPKUT a30T U
IPUCOEANHEH K KOJbIy B yepes cBsA3b ¢ a30TOM.

B pyroM BapuaHTe OCYIIECTBICHHS HACTOSIIEro m3o0pereHms, R’ sBisercs
MOHOLMKJINYECKUM, OMIUKIMYECKUM WIIN CIIUPOLUKIINYECKUM C3_1»IIMKIIOANKUIBHBIM KOJIBIIOM,
rJe KaXAblH IUKJIOAJIKHI MOXeT ObIThb KOHAEHCHPOBAH C apUJIOM MJIM TeTepOapuiioM, U I7ie
KOKABIA IUKJIOAJKWJ, apujl U TeTepoapuil He 3aMelleH HJIM 3aMelleH OT OJHOTO J0 BOCBMHU
3aMeCTHTe sIMH, BbIOpaHHbIMH u3 RS, B OHOM Kiacce 5TOro BapHaHTa OCYLIECTBIeHHs, R’
SIBJIIETCSI MOHOLIMKJIMYECKUM, OULIUKIIMYECKUM WIN CIUPOLHUKINYECKUM C3 gITMKJIOATKAIBHBIM
KOJIBLIOM, 1€ KKABIN LIUKJIOATKUI MOXKET ObITh KOHACHCUPOBAH C apUJIOM WA TeTePOapUiIoM,
U TAe KOKAbIH LUKJIOANKWI, apujil U reTepoapuil He 3aMelleH WM 3aMelleH OT OJHOIo [0
BOCbMH 3aMECTUTENSMH, BbIOpaHHbIMM u3 RS B  japyrom Kiacce 5TOro BapuaHTa
OCYIIECTBIIEHHSI, KAKABIN LIUKJIOATKNAI MOXKET OBbITh KOHIEHCHPOBAH ¢ (PeHUIIOM Wi THEHOM. B
APYyroM KJjlacce 3TOr0 BapUaHTa OCYIIECTBJICHUS, KaKABIH LHKIOAIKHJI MOXET OBITh
KOHIEHCHpOBaH ¢ ¢eHmIoM. B apyrom kiacce 3TOro BapHaHTa OCYINECTBJICHUS, KaXIbIid
LUKJIOAJIKAI MOXET OBITh KOHAEHCHPOBAaH C THEHOM. B 1pyroMm kjacce 3TOro BapuaHTa
ocymecTienns, R’ He 3aMeleH WIM 3aMelmeH OT OJHOTOo [0 IIECTH 3aMEeCTHTENAMH,
BHIOpaHHBIME 13 R, B pyroM Kiacce STOro BapHaHTa OCYIIECTBICHHsS, R’ He 3amemeH wim
3aMeIleH OT OJHOTO [0 YEThIPEX 3aMECTHTENAMH, BbIOpaHHbIMU U3 R”.

B pyroM BapuaHTe OCYIIECTBJICHHS HACTOSIIero wnso0perenms, R’ sBisercs
MOHOIIMKJINYECKUM, OUIUKIMYECKHUM WIH CIUPOLUKINYECKUM Cy jpIUKIIOreTepOAKHIbHBIM
KOJIBIIOM, T7le LMKJOTE€TePOANKHI COIepHuT 1-4 rerepoaroma, HE3aBUCHMO BBIOPAHHBIX W3
N(R™);, O u S, rae Kakaplii HUKJIOTETEPOANKUI MOKET ObITh KOHAEHCHUPOBAH C apUIIOM WIIH
reTepoapuiioM, U IA€ KaKIAbIM LMKJIOTeTEPOANKW, apwyl U TeTepoapusl He 3aMEIleH WU
3aMeIleH OT OJHOTO JO BOCbMH 3aMECTHTENSMH, BoiOpaHHbIMEA u3 R°. B omHOM Kiacce 3Toro
BAPMAHTA  OCYLIECTBNEHHs, R° SBIAETCS MOHOLMKIMYECKHM, OWIMKIMYECKHM WK
CUPOLUKINUECKUM Co gLIUKIOreTePOATKUIbHBIM KOJBLOM, /1€ LIUKJIOT€TEPOATKII COAEPKUT
1-4 rerepoaroma, He3aBUCUMO BbiOpaHHbIX 13 N(R™),, O u S, rie Kaxaplil [UKJIOreTEPOAIKUI
MOJKeT ObITh KOHJICHCUPOBAH C aPHJIOM HJIH TE€TEPOAPHIIOM, U Il KaKIbIH LHUKIJIOTETEPOANIKILI,
apuil U TeTepoapusl He 3aMellleH WM 3aMelleH OT OAHOro [0 BOCBbMHU 3aMECTUTENSIMHU,
BhIOpaHHBIME 13 R°. B pyroM Kiacce 3TOrO BAapHAHTA OCYLIECTBICHWsA, R° sBisercs
MOHOIIMKIIUYECKUM, OWIUKIMYECKHIM WIH CIHUPOLUUKINYeCKHM Co jpIUKIIOTeTePOAKIIBHBIM
KOJIBLIOM, T7I€ [HUKJIOTETEPOANIKIII CONEPKUT 1-4 retepoaroma, He3aBUCUMO BBIOpaHHBIX U3 NH,
O u S, roe Kaxablii IUKJIOTETEPOATKMII MOXKET ObITh KOHICHCHPOBAH C apHJIOM HIIH
reTepoapuiioM, U TI7A€ KaKIblM LMKJIOTeTEepOA]KWI, apuyl U TeTepoapusl He 3aMelleH WU
3aMeIleH OT OJHOTO 10 BOCbMH 3aMECTUTENsIMH, BbIOpaHHbIMU u3 R°. B mpyrom kmacce 3Toro
BapUAHTAa OCYIUNECTBJICHUS, KAKOABIH LHMKIOTeTePOANKIJI MOXKeT OBITh KOHIEHCHPOBAaH C
¢enmoMm wuaum THEHOM. B gapyrom kiacce 5TOro BapuaHTa OCYLIECTBICHHUS, KasKAbIH

LIUKJIOT€TEPOANIKUI MOXKET OBITh KOHAEHCHPOBaH ¢ (peHnsioM. B npyrom kiacce 3Toro Bapuasra
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OCYIIECTBIIEHHSI, KaXX10€ LUKJIOTeTePOANKHIBbHOE KOJBIO MOXET OBITh KOHIEHCHPOBAHO C
THEHOM. B gApyrom kmacce 3TOro BapuaHTa OCYLIECTBJIEHUS M IOAKJIACCE OTHUX KIIACCOB,
LUKJIOTeTEPOAJIKUII COAEPKUT a30T U MPUCOEAUHEH K KOJbLy B yepes ¢BsA3b ¢ a30ToM. B npyrom
KJIACCE STOrO0 BAPHAHTA OCYIIECTBIEHHS, R’ He 3aMeIleH MM 3aMeIIeH OT OJHOrO IO LIECTH
3aMeCTUTE ISIMH, BHIOPaHHBIME 13 RS, B IpyroM Kiiacce 5TOro BapHaHTa OCyIIeCTBIeHNs, R’ He
3aMeIeH WK 3aMEILEH OT OJHOTO 0 YEThIPEX 3aMECTUTENSIMH, BbIOpaHHbIMU 13 R°.

B npyroMm BapmaHTe OCYILIECTBJIEHHsS HACTOSIIEr0 H300peTeHus, R’ BBIOMPAIOT U3
TPYIIIBI, COCTOSIIEH W3 MOHOLMKIMYECKOrO, OMIMKINYECKOro WM Crupouukindeckoro Cs.
12LIUKJIOAJTKUIIBHOTO KOJIbIIA M MOHOLMKJIMYECKOTO, OMIIMKIMYECKOTO MU CIHPOLUKIHYECKOTO
Cy.|pLIUKJIOTETEPOANKIIIBHOTO  KOJIbLIA, [7l€ LUKIOreTepoajKuil comepkuT asor u 0-3
rerepoaroMa, He3aBUCHMMO BbIOpaHHbIX M3 N(R™), O u S, rme Kaxabli LIUKJIOAJIKHI U
LIUKJIOT€TEPOANTKAI MOXET OBbITb KOHIEHCHPOBAH C apHJIOM MJIM TE€TepOoapuil M T KaXKAbli
LUKJIOAJKUJI, IUKJIOTe€TEPOATIKIII, APUJI U TeTePOapUIl HE 3aMELIEH WM 3aMelleH OT OAHOIO 10
IIECTU 3aMECTUTENSIMH, BbIOpaHHbIMU U3 R B 0mHOM Kjlacce 3TOro BapuaHTa OCYIIECTBIIEHUS,
R® BHIGHPAIOT W3 TPYNIBL COCTOAMIEH W3. MOHOLMKIHYECKOTO, OHMLMKIMYECKOTO MM
CIUPOUUKINYECKOro C3 gIIUKJIOATKUIBHOTO KOJNbLA M MOHOLMKJIMYECKOTO, OUIMKINYECKOTO
WIM  COMPOLMKINYECKOro  Co |pLIMKJIOTeTEPOANKMIBHOIO KOJNbLA, [I7l€ LMKJIOreTepOaKuiI
conepskut a3oT u 0-3 rerepoatoma, HezaBucUMO BbiOpaHHbIX u3 N(R™), O u S, raoe kaxmbiii
LUKJIOAJIKUAJ M IUKJIOTETEPOANIKHUI MOXKET OBITh KOHAEHCUPOBAH C aPHJIOM WUJIH FE€TEPOAPHIIOM, H
I1€ KaXAbIH LIUKJIOAJIKUJ, HUKJIOTeTePOANIKUII, ApUJT U FeTepOoapuil He 3aMELIeH WU 3aMEeLIEH OT
OJIHOTO JIO LIECTH 3aMECTMTENSAMH, BbIOpaHHbIMM M3 R°. B 1mpyrom kiacce 3TOro BapuaHTa
ocymiecTBieHns, R’ BHIOMPAIOT W3 TPYNNBL,  COCTOSINEH H3. MOHOLHKIHYECKOTO,
OMLIMKIINYECKOTO WIH CIUPOLMKINYECKOTO C3-gLIMKJI0AIKUIBHOTO KOJIbLIA U
MOHOLIMKJINYECKOTO, OHIMKIMYECKOTO WM CIUPOUUKINYECKOTO Co.2IIMKIOT€TePOATKIIIBHOTO
KOJIBIIA, T7Ie IUKJIOT€TePOANIKUI CONEPKUT a30T U 0-3 rerepoaroMa, HE3aBUCHMO BBHIOPAHHBIX U3
NH, O u S, rae Kaxabli HUKJIOAJKHI M LUKIOTETEPOANKHI MOXET OBbITb KOHICHCHUPOBAH C
apWIOM WM TEeTepoapwiioM, U TIA€ KaXAbld LUKJIOAJIKUJ, LUKIOTeTePOAIKWI, apuil H
reTepoapuil He 3aMELICH WM 3aMeIleH OT OAHOTO IO IIECTH 3aMECTUTENISIMU, BHIOPDAHHBIMH M3
R B g1pyrom Kkiacce 3TOr0 BapWaHTa OCYLIECTBIEHMS, KAaKIAbIM LUKJIOAIKUAN U
LIUKJIOT€TEPOANTKAI MOKET OBITh KOHIEHCHPOBaH ¢ (peHMJoM miu THeHoM. B nmpyrom kiacce
5TOr0 BApUAHTA OCYILIECTBICHMS, KAKABIH LUKIOAIKHJ U IUKIOTETEPOANKIII MOXKET OBITh
KOHIEHCHpOoBaH ¢ (eHmsoM. B nmpyrom kimacce 3TOro BapHaHTa OCYILIECTBICHHS, KaXKIO€
LUKJIOAKUIIBHOE M LIUKJIOr€TEPOATKUIBHOE KOJBIIO MOKET OBITh KOHAEHCHPOBAH C THEHOM. B
APYrOM KJIaCCe€ 3TOr0 BAPUAHTA OCYILECTBJICHUs U MOAKIACCE STUX KJIACCOB, LIUKJIOTETEPOATKHUI
mpucoennHeH K B konbiy uepes cBssb ¢ R’ asoroM. B Apyrom kmacce 5TOrO BapHaHTa
ocymecTsienns, R’ He 3aMelleH MM 3aMeleH OT OXHOTO 10 HYeThIPEX 3aMEeCTHTENSIMH,
BbIOpaHHbIMU 13 R”.

B pyroM BapuaHTe OCYIIECTBJICHWS HACTOSIIEro m3o0pereHms, R’ sBisercs
MOHOIUKIJINYECKUM, OMLIUKINUECKUM WIIH CIUPOLUKINYECKUM C3.12LIUKIIOATKUIBHBIM KOJIBIIOM,

r7e KOKObIH LUKJIOATKUI MOXET ObITh KOHIEHCHUPOBAH C apwujiOM WM T'eTePOapUiIOM, W TIe
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KQKABIM LMKJIOANKWI, apujl U TeTepoapuil He 3aMellleH WM 3aMelleH OT OJHOrO A0 ILIECTH
3aMeCTHTENSIMH, BbIOpaHHBIMH 13 R°. B ONHOM Kacce 5TOr0 BapHaHTa OCyLIeCTBIeHHs, R’
SBJIIETCSI MOHOLIMKIIMYECKUM, OULIUKIMYECKUM WIN CIUPOLUKINYECKUM C3 gIIUKJIOATKUIBHBIM
KOJIBLIOM, I'71€ KaKABIH IIUKJIOATKNI MOXKET OBbITh KOHACHCUPOBAH C apUJIOM HJIU I'€TePOapuiIoM,
U 7€ KaKAbIN HUKIJIOAJIKUIL, apUJl U FeTepOoapuil He 3aMeIleH WU 3aMeLleH OT OJHOTO 0 LIECTH
3aMecTUTENsIMY, BbiOpaHHbIME u3 R B mpyrom kiacce 5TOro BapuaHTa OCYIIECTBIEHHS,
KXKIBIH LIUKJIOAJIKIII MOXKET OBITh KOHAEHCHPOBaH C (PeHMIIOM MM THEHOM. B npyrom kiacce
STOTO BAapUAHTA OCYIIECTBJICHUS, KaXJbIH IMKJIOAJTKUAI MOXET ObITb KOHIEHCHUPOBAH C
¢denmom. B 1pyrom kiacce 3TOro BapuaHTa OCYIIECTBICHUS, KAKABIH LIUKIOATKUI MOKET OBITh
KOHIEHCHPOBAH C THEHOM. B IpyroM kiacce 5TOro BapuanTa ocyliecTsienus, R® He samermen
WM 3aMeIeH OT OJHOrO IO INECTH 3aMECTHTENsAMH, BhiOpanHbiMM M3 R°. B npyrom kmacce
5TOrO BApPHAHTA OCYLIECTBNEHHs, R’ He 3aMeIleH MM 3aMelleH OT OIHOTO 1O HYeThIPex
3aMECTHTENSAMH, BHIOPaHHBIMU U3 R°.

B pyroM BapuaHTe OCYLIECTBJICHWS HACTOSIIEro u3o0pereHns, R® sBisercs
MOHOIIMKJIMYECKNUM, OWIUKIMYECKHIM WIH CIHUPOLUKINYeCKHM Co jpIUKIIOTeTePOAKHIBHBIM
KOJIBLIOM, TJ€ LIUKJIOTETEPOANIKIII COAEPKUT a30T u 0-3 rerepoaToMa, HE3aBHCUMO BBIOPAHHBIX
3 N(R™),, O u S, rie Kaxkablil UKJIOTETEPOAIKUI MOXKET ObITh KOHIEHCHPOBAH C apUJIOM HJIU
reTepoapuiioM, U TI7A€ KaKIAbli LMKJIOreTEepOANKW, apuyl U TeTepoapusl He 3aMelleH WU
3aMelleH OT OJHOrO IO LIECTH 3aMECTUTENsIMH, BhiOpaHHbIMM u3 R°. B omHOM Kjacce 3TOro
BAPMAHTA  OCYLIECTBNCHHs, R’ SABJIAETCS MOHOLMKIMYECKHM, OWIMKIMYECKHM WK
COUPOLUKINUECKUM Co LIUKIOreTePOANKUIIbHBIM KOJBLOM, I/I€ LIUKJIOT€TEPOATKUI COACPKUT
azor u 0-3 rerepoaroma, He3aBUCMMO BbIOpaHHbiXx M3 N(R™), O wu S, rme xaxmbli
LIMKJIOTETEPOATIKIII MOXKET OBITh KOHAEHCUPOBAH C apHJIOM WJIM FeTePOapHIIOM, U IZie KaXKIbIi
LUKJIOTETEPOAJIKII, apyJl M TeTepoapuyl HE 3aMeIleH WIM 3aMelLleH OT OJHOr0 A0 ILIECTH
3aMecTuTeNAMH, BhiOpaHHbIMA M3 R°. B npyrom kimacce 3TOro BapuaHTa OCYIIECTBJIEHHS, R’
SIBJIAETCS MOHOLIUKJITUYECKHM, OMLIMKITNYECKUM WIH CIUPOLUKIMYECKUM Co.
12LIUKJIOTeTePOANIKIIIBHBIM KOJIBLIOM, I/I€ LIMKJIOT€TEePOAKIII COAEepPKUT a30T U 0-3 rerepoaroma,
He3aBUCHMMO BbIOpaHHBIX W3 NH, O u S, rme Kaxnblii LHUKIOTETEPOATKIJI MOXKET OBbITh
KOH/ICHCUPOBAaH C apUJiOM WU TeTePOapWiIOM, U TN KaKIbIM LUKJIOreTepOAKWI, apuil U
reTepoapwi He 3aMeLIeH WJIHM 3aMeIleH OT OJHOrO A0 IIECTH 3aMECTHTEISIMH, BBIOPAHHBIMU H3
R°. B 1pyrom Kjacce 3TOro BapuaHTa OCYIIECTBIEHUS], IIUKJIOTE€TEPOANIKUI CONEPKUT a30T U 0-2
rerepoaroma, He3aBHCUMO BbIOpaHHbIX M3 N, O m S. B gpyrom kiacce 3TOoro BapuaHTa
OCYIIECTBIIEHHSI, KXIbIH IUKIOT€TEPOATKNUI MOKET OBITh KOHIACHCHUPOBAH C (PEHHIJIOM WU
THeHOM. B apyrom kiacce 3TOro BapuaHTa OCYILIECTBIEHUs], KAKIbIM [IUKIOreTepOaIKNUI MOKET
OBITh KOHAECHCUPOBaH ¢ (peHmwIOM. B mpyrom kiacce 3TOro BapuaHTa OCYLIECTBICHHS, KaXKI0€
LIUKJIOT€TEPOATKUIBHOE KOJIBIIO MOXKET ObITh KOHIEHCUPOBAH ¢ THEHOM. B npyrom kiacce 3Toro
BapHaHTa OCYIIECTBIEHHUs] U MOAKJIACCE OTUX KJACCOB, LMUKJIOTETEPOAIKUII MPUCOEIUHEH K
kosiblly B yepes cBs3b ¢ R? asorom. B IPYrOM KJIacCe 3TOr0 BapUaHTA OCYLIECTBIICHUS, R® ne
3aMeIleH WK 3aMEIEeH OT OJHOTO 0 YEThIPEX 3aMECTUTENSIMH, BBIOpaHHBIME U3 R°.

3
B npyrom BapuaHTe OCYILIECTBIEHMs HACTOsIIero uzodpereHus, R’ BwiOuparor wu3
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TPYIIIBI, COCTOSIIEN W3 MOHOLMKIMYECKOrO, OMIMKINYECKOro WM crupouukiandeckoro Cs.
121IUKJIOAJIKUIIBHOTO KOJIbIIA M MOHOLMKJIMYECKOTO, OMIMKINYECKOTO WIIN CIHPOLUKIHYECKOTO
C,.12LIUKJIOTETepOANKHIBHOTO KOJbLIA, A€ LUKIOreTepOoalKuil Ccoaepkur 1-4 rerepoatoma,
HesaBucuMO BbiOpaHHbiX U3 N(R™), O u S ¥ rae Kakablil HUKIOATKWI M LUKJIOTETEPOATTKII HE
3aMeIleH WM 3aMeLIeH OT OJHOrO O BOCBMH 3aMECTHTENSAMH, BhiOpaHHbIME U3 R°. B omHOM
KJIACCE JTOr0 BapUaHTa OCYLIECTBJICHHUS, R’ BBIOMPAIOT W3 TIPYIIBL, COCTOSINEH u3:
MOHOLIMKJINYECKOTO, OUIMKJINYECKOrO M CIUPOLUKINYECKOro C3 gIIMKIIOANKUIBHOTO KOJIbIIA
u MOHOLIMKJINYECKOTO, OMLIMKJINYECKOTO U CIUPOLIUKINYECKOTO Co.
12LUKJIOT€TEPOANIKUIIBHOTO  KOJIbLIA, TA€ LMKJIOTeTEepOaJKMl COIepkUT 1-4 rerepoaroma,
He3aBucuMO BbiOpaHHbX U3 N(R™), O u S u rae Kaxablil [UKIOANKUI ¥ LUKJIOTETEPOATKII HE
3aMeEIleH WM 3aMeNIeH OT OJHOTO IO BOCbMU 3aMECTUTENSIMHU, BoiOpaHHbiMU U3 RS B npyrom
KJIacC€ JTOr0 BapUaHTa OCYLIECTBJICHUS, R’ BBIOMPAIOT W3 TPYMNbL, COCTOSALIEH U3:
MOHOIMKIINYECKOTO, OUIMKINYECKOTO WIIM CIUPOLUKINIECKOTO C3 gITMKIOANKUIBHOTO KOJIbLA
151 MOHOLIMKJINYECKOTO, OMLMKIINIECKOTO UJIn CIUPOLIUKINYECKOTO Ca.
12LIUKJIOTeTEPOAIKUIBHOTO  KOJIbLIA, TIA€ LMKJIOreTepOaJKuy Ccofaep:kutr 1-4 rerepoaroma,
He3aBUCHMO BbIOpaHHBIX U3 NH, O u S u rae Kakaplii OUKJIOATKWI M LUKJIOT€TEPOATKUT He
3aMeIeH WM 3aMeIeH OT OIHOTO JO BOCbMH 3aMECTUTEISIMH, BhIOpaHHbIME U3 RS B npyrom
KJIACCE 3TOr0 BAPUAHTA OCYLIECTBJICHUsS, LIMKJIOTETEPOATIKWI COACPKUT a30T U MPUCOEAUHEH K
Kosiblly B uepes cBssb ¢ R* asorom. B IPYrOM KJIacCe 3TOr0 BapUaHTA OCYLUECTBIICHUS, R? ne
3aMeIeH WM 3aMeLIeH OT OJHOTO [0 LIECTH 3aMECTHTENSAMH, BhiOpaHHbiMU U3 RS, B npyrom
KJIACCE 3TOr0 BapUAHTA OCYILECTBJICHUS, R® He 3aMelneH MM 3aMeLIeH OT OJHOTO 1O YeThIpeX
3aMECTHUTENSIMH, BHIOpaHHBIMU U3 R°.

B npyrom BapuaHTe OCYINECTBJIEHUS HACTOSINErO H300peTeHHs, R® sBmsercs
MOHOLIMKJINYECKUM, OUIUKIMYECKUM WIIH CIIUPOLUKINYECKUM C3_1»IIMKIIOANKUIBHBIM KOJIBIIOM,
r7e KaKAbIA LUKJIOAJIKUI HE 3aMELIeH WM 3aMeLIeH OT OJHOIO [0 BOCBMH 3aMECTHUTEIISIMH,
BoiOpaHHbIMM ¥3 R°. B OmHOM Kiacce 95TOro BapvaHTa OCYLIECTBJIECHHUS, R® sBusercs
MOHOIMKIIUYECKUM, OULUKIMYECKIM WJIH CITUPOLHMKINYECKUM C 3 gIIUKIIOAIKHIBHBIM KOJIBIIOM,
r7e KaXabll LUKJIOAJKUI HE 3aMELIEH WJIM 3aMelleH OT OJHOIO O BOCBMH 3aMECTHUTENSIMH,
BoIOpanHbIMU 13 R B npyrom kiacce 3Toro BapuaHTa OCYIIECTBIEHUS, R® He samemen win
3aMeIeH OT OJHOrO IO LIECTH 3aMECTMTENsAMH, BoiOpaHHbMM u3 R B mpyrom kmacce 3toro
BApUAHTa OCYILECTBJICHMUS, R’ He saMmemeH WM 3aMelleH OT OJHOTO 10 YeThIpex
3aMECTHTENSAMH, BbIOPaHHBIMU U3 R°.

B npyrom BapuaHTe OCYINECTBJICHHS HACTOSALIETO HW300pETEHUs, R’ sBisercs
MOHOIIMKIIMYECKNUM, OWIUKIMYECKUM WIH CIHUPOLUKINYeCKHM Co jpIUKIIOTeTePOAKIIBHBIM
KOJIBLIOM, T7I€ LUKJIOT€TEPOATKMI CONEPKUT 1-4 rerepoaroma, HE3aBUCHMO BBIOPAHHBIX H3
N(R™),, O u S, u rue Kaxablii [MKIOreTePOajKUI He 3aMeIleH WM 3aMelleH OT OJHOro 10
BOCHbMH 3aMECTHUTEIISIMH, BbIOPaHHBIMU 13 R°. B OHOM KJlacce 5TOro BapHaHTa OCYLIECTBIECHHUS
HACTOSIIEro  HU300peTeHws, R’  sBiseTcs  MOHOLMKIMYECKHM, OWIMKIMYECKHM  HITH
COUPOLUKINUECKUM Co.1oLIUKIOreTePOATKUIbHBIM KOJBLOM, I/1€ LIUKJIOTeTePOATKUI COAEPKUT

1-4 rerepoaroma, HezaBucuMO BbIOpaHHBIX 13 N(R™);, O u S, ¥ rae Kakablil HUKIOreTePOaIKII
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HE 3aMelleH MJIM 3aMEIleH OT OIHOrO 10 BOCBMH 3aMECTHTENSMH, BbIOpaHHbIME M3 R°. B
APyroM KjacCe€ »JTOr0 BapHaHTAa OCYLIECTBJIECHUS, R’  sBusieTcss  MOHOLMKIIMYECKHM,
OMLIMKIMYECKUM WJIH  CHUPOLUKINYECKUM  Co 1»IIUKJIOT€TEPOATKIIBHBIM  KOJNBLIOM, —TI7€
LIUKJIOT€TEPOANIKUI CONepKUT 1-4 rerepoaroma, He3aBuCHUMO BeIOpaHHBIX U3 NH, O u S u roe
KQKIbIM LUKJIOT€TEPOANKWII HE 3aMEIIEH WIH 3aMEIEeH OT OAHOrO 10 BOCBMHU 3aMECTUTENSIMH,
BbIOpaHHbiMUM M3 R°. B 1pyrom kiacce 3TOro BapHaHTa OCYLIECTBIIEHMS, LMKJIOTETEPOATKUI
COZIEPIKUT a30T U MPUCOEANHEH K KOJbLy B uepes cBsizb C R* asorom. B IPYroM KJacce 3TOro
BAapUAHTAa OCYLIECTBJICHMUS, R® He 3aMelleH MM 3aMeIleH OT OJHOrO IO ILIECTH 3aMeCTHTENSIMH,
BrIOpaHHbIMU U3 R B npyrom kjacce 3Toro BapuaHTa OCYINECTBIEHUS, R® He samemen win
3aMeIEeH OT OJHOTO [0 YEThIPEX 3aMECTUTENIAMH, BHIOpaHHBIMU U3 R°.

B npyrom BapuaHTe OCYILIECTBICHHS HACTOSINErO H300peTeHus, R’ BBIOUPAIOT U3
IPYIIIBL, COCTOSIIEH W3 MOHOLMKJIMYECKOrO, OMIMKINYECKOro WM crupouukindeckoro Cs.
12LIUKJIOAJTKUIIBHOTO KOJIbIIA ¥ MOHOLMKJIMYECKOTO, OMIMKIMYECKOTO I CIHPOLUKIHYECKOTO
Cy.pLIUKJIOTETEPOANKIIIBHOTO  KOJIbLIA, [I7l€ LUKIOreTepoankuwil coaepxkur asor u  0-3
rerepoaroMa, He3aBUCHMMO BbIOpaHHbIX W3 N(R™), O um S M rme Kaxkablii LUKIOAIKWI U
LUKJIOTeTepOAKUI HE 3aMEleH MM 3aMeIleH OT OAHOr0 A0 INeCTH 3aMECTUTENSIMH,
BeIOpaHHBIMH M3 R°. B OIHOM Kjacce 5TOro BapuaHTa OCYINECTBIIEHUS, R’ BBIOMPAIOT U3
TPYIIIBL, COCTOSIIIEN W3 MOHOLMKIMYECKOro, OWIMKIMYECKOro WM crupouukindeckoro Cs.
$IIMKJIOAJIKMJIBHOTO KOJIbLIA ¥ MOHOLMKJINYECKOT0, OMIMKINYECKOTO WM CHHPOLUKINIECKOTO
C,.pLIUKJIOTETEPOANKHIBHOTO  KOJbLIA, [I7l€ LUKIOreTepoanKuil coaepxkur asor u 0-3
rerepoaroMa, He3aBUCMMO BbIOpaHHBIX M3 N(R™), O u S, M rme KaXkablii LUKJIOAJKUI U
LUKJIOTeTepOAIKUI HE 3aMELleH MU 3aMeIleH OT OAHOro A0 IIECTH 3aMECTUTENAMH,
BbIOpanHbIMH U3 R°. B 1npyrom kjacce 3TOro BapuaHTa OCYIIECTBIECHHS, R’ BBIOMPAIOT W3
IPYIIIBL, COCTOSAIIEH W3 MOHOLMKIMYECKOTO, OWIMKINYECKOro WM CHHpoLuKindeckoro Cs.
$IIMKJIOAJIKUJIBHOTO KOJIbLIA ¥ MOHOLMKJIMYECKOTO, OMIMKINYECKOTO WM CIHHPOLIMKINYECKOTO
C,.|pLIUKJIOTETEPOANKIJIBHOTO  KOJIbLIA, TINl€ LUKIOTreTepoaNKmwil coaepxkur asor u  0-3
rerepoaroma, He3aBHCHMMO BbiOpaHHBIX M3 NH, O um S W rae Kakablii LMKIOAJKHI |
LUKJIOTeTEPOAIKIII HE 3aMelleH WM 3aMelleH OT OAHOI0 A0 INeCTU 3aMECTUTENSIMH,
BoIOpanHbIMU U3 R°. B Ipyrom kmacce 3TOrO BapUaHTa OCYINECTBIIEHHS, LIUKJIOTETEPOATKHUIT
comepxuT a3oT u 0-2 rerepoaToma, He3aBUCHMMO BoiOpaHHbIX 13 N(R™),, O u S. B npyrom kiacce
5TOr0 BapHaHTA OCYILIECTBIEHUs, LUKJIOTETEPOANKUI COAEpkKUT a30oT u 0-2 rerepoaroma,
He3aBucuMO BeIOpaHHBIX 13 NH, O u S. B npyrom kiacce 3TOro BapuaHTa OCYIIECTBIICHHS H
MOAKJIACCOM 3TOr0 KJacca, LMKJIOreTepOAKWII MPUCOECAUHEH K Kosblly B uepe3 cBsA3b C R’
a30TOM. B Apyrom kjacce 5TOro BapuaHTa OCYILECTBJICHMUS, R’ He 3aMelIeH MM 3aMelleH OT
OJIHOTO 710 YETHIPEX 3aMECTHTENSIMH, BHIOPAHHBIMH U3 R°.

B npyrom BapuaHTe OCYINECTBJIEHUS] HACTOSIIIETO H300PETEHHs, R®  sBmsercs
MOHOLMKJINYECKUM, OUIUKIMYECKHM WA CITUPOUUKINIECKUM C3_12IUKIOATKUIBHBIM KOJIBLIOM
U TI€ KaXAbIM HUKIOATIKUI HE 3aMEIIEeH WU 3aMELIEH OT OJHOIO A0 YETBIPEX 3aMECTUTENAMH,
BbIOpanHbiMM M3 R B oOmHOM Kiacce OSTOrO BapvaHTa OCYLIECTBJIEHWUS, R’ sBusercs

MOHOLIMKJIMYCCKHUM, 6I/II_[I/IK.]'II/ILIGCKI/IM I CITUPOIHUKIINICCKHUM C3_gI_II/IKJ'IOEIJ'IKI/IJ'IbeIM KOJIBIIOM,
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U TA€ KaKAbIH LUKJIOAJKUI HE 3aMelleH WU 3aMeLleH OT OJHOTO JI0 YEThIPEX 3aMECTUTEIISIMHU,
BbIOpaHHbIMU 13 R”.

B npyrom BapuaHTe OCYINECTBJIEHUS] HACTOSIIErO H300pETeHHs, R® sBmsercs
MOHOILIMKJINYECKUM, OUIMKINYECKUM HWJIH CIHUPOLUUKINUECKHUM Co 2LIUKIIOreTEPOANKUIBHOTO
KOJIbIIA, T7Ie LUKJIOT€TePOANIKHUI CONEPIKUT a30T U 0-3 rerepoaTroMa, HE3aBUCHMO BBHIOPAHHBIX U3
N(R™);, O u S, 1 rue Kaxabli LUKJIOTETEPOANKUI HE 3aMELIeH WM 3aMeLIeH OT OJHOIO 10
YETHIPEX 3aMECTUTENSIMHM, BbIOpaHHbIMM W3 RS B omHOM Kkjacce 95TOro  BapuaHTa
OCYIIECTBIICHUS, R® SIBJISIETCS| MOHOLIMKJIMYECKHMM, GHLMKIIMYECKAM HIIH criupouuknaeckum Cs.
12LIUKJIOT€TePOANIKUIIBHBIM KOJIBLIOM, I7I€ LIUKJIOreTePOaIKII COAEePKUT a30T U 0-3 rerepoaroma,
He3aBucHMO BbIOpaHHBIX M3 NH, O u S u rae Kakablil LUKIOTeTepOAIKHI HE 3aMEINeH HIIH
3aMeIeH OT OJHOTO O YETHIPEX 3aMECTHTENAMH, BHIOpaHHbIMU U3 R°. B npyrom kmacce 3Toro
BapHaHTa OCYIIECTBIIEHUS, R’  sBiseTcs MOHOLMKIMYECKHM, OWIMKIMYECKHM WK
cnUpOLUKINUECKUM (o glIUKIOTeTepOATKUIBHOTO KOJbLA, TA€ LIUKIOTeTEPOANKUI COAEPKUT
asor u 0-3 rerepoatoma, He3aBucumo BbiOpaHHbiXx u3 N(R™), O u S wu roe Kaxmblid
LUKJIOTeTepOAIKU HE 3aMELIEH WM 3aMELleH OT ONHOIO [0 YeThIPEX 3aMECTUTENSIMU,
BbIOpaHHbIMH M3 R°. B npyrom kimacce 3TOro BapMaHTa OCYIIECTBIEHMS, HUKJIOTETEPOAJIKUIT
comepxuT a3oT u 0-2 rerepoaToma, He3aBUCHMMO BoiOpaHHbIX 13 N(R™), O u S. B npyrom kiacce
5TOr0 BapHaHTA OCYILIECTBIEHHs, LUKIOTeTEPOANKWI COAEpPkKUT a30oT u 0-2 rerepoaroma,
He3aBucuMo BeIOpaHHBIX 13 NH, O u S. B npyrom kiacce 3TOro BapuaHTa OCYIIECTBIEHHS H
MOAKJIACC 3TOr0 KJAccCa, i€ LUKJIOreTepOaNKUl NMPUCOEAUHEH K KOJbLy B depes cBs3pb ¢ R’
a30TOM.

B npyrom BapuaHTe OCYILIECTBIEHMsS HACTOALIEr0 H300peTeHus, R’ BBIOMPAIOT U3
IPYNIbI, COCTOSIIIEH W3. LUKJIOreKCaHa, LUKJIOIeNTaHa, MHUPPOJUANHOM, Aa3€THAUHOM,

NUNEPUANHOM, MHIEPA3UHOM, a3ernaHoM, MOpP(QOJUHOM, THOMOP(OIUHOM, OKCA3EMaHOM,

W30MHJIOJIUHOM, JUTHAPOU3OXUHOIUHOM, a3abuuko[2.2. 1 rentaHom,
azabuiukio[3.1.1]rentanom, azabunukio[4.1.0]rentaHom, a3abunuko[3.2. 1]JokraHom,
azabunmkino[3.2.0Jrentanom, azacnupo[2.5]okraHoMm, OUTHAPOTHEHO[ 3,2-C|mUpUIuHOM,

nuruapoumuaaso| 1,2-ajnupasunom u rekcaruapodypo[3,2-b]nupponom, rue R® He 3amemen
WM 3aMelIeH OT OJHOTO 0 BOCBMHU 3aMECTHTENEH, BHIOpaHHbIX u3 R°. B omHOM Kiacce 5TOro
BAPHUAHTA OCYIUECTBJICHUS, R’ MIPUCOEUHEH K Konblly B uepes cBsizb ¢ R* asorom. B IpyromM
KJIACCE STOrO BAPHAHTA OCYIIECTBIEHNsS, R’ He 3aMeIleH MM 3aMeIleH OT OJHOrO IO LIECTH
3aMECTHTE ISIMH, BHIOPaHHBIME 13 RS, B IpyroM Kiiacce 5TOro BapHaHTa OCyIIeCTBIeHHs, R® He
3aMeEIEH MM 3aMEIIEH OT OIHOTO JO YEThIPEX 3aMECTUTEISIMH, BhIOpanHbIMU U3 R, B npyrom
KJIACCE 3TOTO BAPHAHTA OCYLIECTBIEHHs, R’ He 3aMelIeHO MM 3aMeIIeHO OT OJHOTO [0 TPex
3aMECTHTE ISIMH, BHIOPaHHBIME 13 RS, B IpyroM Kiiacce 5TOro BapHaHTa OCyIIecTBIeHNs, R’ He
3aMeIleH WM 3aMeNIeH OT OJHOrO N0 ABYX 3aMECTHTENsIMHU, BbiOpaHHbiMU u3 RS B npyrom
KJIACCE 3TOTO BApPHAHTA OCYIIECTBIICHIs, R® He 3aMelleH Wil 3aMelleH OXHHM 3aMEeCTHTENEM,
BbIOpaHHbIMU 13 R”.

B pyroM BapHaHTe OCYIIECTBICHHS HACTOALIErO H300perTeHms, R’ BoiOmpaoor u3

o 3
rpymIbl, COCTOALICHU HU3. LUKJIIOTCKCAHA W LHUKJIOTCIITaHa, rAc R nHe 3aMECIICH WK 3aMCIICH OT
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OIIHOTO 10 BOCHBMH 3aMECTUTENEH, BbIOpaHHBIX u3 RS B OomHOM Kiacce 5TOro BapuaHTa
OCYILECTBJIEHUS], R’ MIPUCOEANHEH K KOJbLy B uepes cBs3b C R* asorom. B IPYrOM KJIacCe 3TOro
BAPHMAHTA OCYILIECTBICHNs, R’ He 3aMeIleH MM 3aMeIleH OT OJHOTO IO IIECTH 3aMECTHTENIAMH,
BhIOpaHHBIME 13 R, B IpyroM Kjacce STOro BapHaHTa OCYIIECTBIEHHsS, R’ He 3amemieH wiu
3aMeleH OT OJHOTO O YEThIPEX 3aMECTHTENAMH, BhiOpanHbiMU U3 R°. B npyrom knacce storo
BAPHAHTA OCYLIECTBJICHHS, R’ He 3aMELEHO W 3aMEIIEHO OT OHOTO IO TPEX 3aMEeCTHUTEIISIMH,
BbIOpanHbIMU 13 R°. B Ipyrom kiacce 9TOro BapuaHTa OCYIIECTBIIEHMS, R® ne samemmen wim
3aMeIleH OT OIHOrO JIO JBYyX 3aMECTHTENsAMH, BbIOpaHHbIMH 3 R°. B mpyrom kmacce 3Toro
BAPHMAHTA OCYLIECTBIEHHs, R’ He 3aMelleH MK 3aMelleH OJHUM 3aMEeCTHTEIIeM, BbIOPaHHBIMU
u3 R".

B npyrom BapuaHTe OCYILECTBJICHHUS, R’ BBIOMPAIOT M3 TPYMIbL, COCTOSIIEH U3:

NUPPOJMANHA, Aa3eTHAWHA, [UNEePUANHA, T[UIepa3uHa, as3ernaHa, a30KaHa, MopdonuHa,

tuoMopdonuHa,  THOMOP(OIMHINOHA, OKca3ernaHa, 1,4-Tnazenana, W30MHJI0JIMHA,
TUTHAPOU3OXUHOJHHA, TETParuIpOU30X HHOJIMHA, OKTaruIpOU30MHIOIA,
azabunmkio[2.2.1]renTaHa, okcaazabuiukio[2.2.1]renTaHa, azabunmkio[3.1.1]renTaHa,
azabunmkio[4.1.0]renTaHa, azabunukino[3.2.1]okrana, nua3adbunukiol[3.2.1]okraHa,

okcaazabunukio[3.2.1Jokrana, azabuiukio[3.2.0]renrana, okcaa3zadbunukio[3.2.0]renTaHa,
azacnupo[2.5]okraHa, asacnupo[2.6]|HoHaHa, aszacnupo[3.5|HoHaHa, okcaazacnupo[3.5|HOHaHa,
okcaazacnupo[4.5]|nexkana, AUTUAPOTUEHO[3,2-C|MupUanHa, AUTHAPOTHA300[4,5-C|nupunuHa,
auruapookcasonol[4,S-clnupuanna, guruapoumMunasoll,2-ajnupasuna, rekcaruapodypol3,2-
b]ouppona, reKCaruIpoLUKJIIONeHTa[c|nuppona, OKTaruApOLUKIIONEHTA[ C |muppoia u
azarpuuukio[4.3.1.13,8yunekana, rue R’ He saMeleH miM 3aMelleH OT OZHOTO IO BOCHMH
3amecTuTeNel, BbIOpaHHbIX W3 R°. B OomHOM Kiiacce 3TOro BapvaHTa OCYIIECTBJIEHUS, R’
NPUCOEINHEH K Koyblly B depes cBs3b ¢ R? asorom. B OPYrOM KJlacce 5TOrO BapUaHTa
OCYIIECTBIICHUS, R’ He 3aMeleH HIM 3aMelleH OT ONHOTO HO LIECTH 3aMECTHTEISIMIL,
BbIOpaHHbIME 13 RS, B Ipyrom Kiacce 3TOro BapuaHTa OCyLIeCTBIeHHs, R’ He 3amelieH wmm
3aMeIeH OT OHOTO [0 YEThIPEX 3aMEeCTHTENIAMH, BhIOpaHHbIME M3 R, B mpyrom kmacce 3Toro
BAPUAHTA OCYLLECTBICHMS, R’ He 3aMelIeHO MM 3aMeLEHO OT OJHOTO 10 TPEX 3aMECTHTEISIMH,
BHIOpaHHbIME 13 RS, B Ipyrom Kiacce 3TOro BapuaHTa OCyLieCTBIeHns, R’ He 3amelieH wmm
3aMeIeH OT OIHOrO N0 JBYX 3aMECTHTEIAMM, BhIOpaHHbIMU u3 R°. B apyrom kmacce 3Toro
BAPHAHTA OCYILECTBJIECHHs, R> He 3aMelleH MM 3aMelleH OIHUM 3aMEeCTUTENEM, BbIOpaHHbIMU
u3 R".

B npyrom BapuaHTe OCYILECTBJICHHUS, R’ BBIOMPAIOT M3 TPYMIBL, COCTOSIIEH U3:
MUPPONIUANHA, a3eTHOWHA, NHIEePUANHA, TMUIEepa3uHa, a3enaHa, a30kKaHa, MopQoyrHa,
THOMOP(OJIHHA, OKCas3ernaHa, 1,4-Tnazemnana, W30UHJIOJINHA, TUTAAPOU3OXUHOJINHA,
OKTaruipOM30MHA0NIA, azabunukio[2.2.1]renraHa, okcaazabunukiio[2.2.1]renrana,
azabunmkio[3.1.1]renTaHa, azabunmkio[4.1.0]renTaHa, a3zabunmkiio[3.2.1]-okraHa,
nuazadbunmkiio3.2.1]okraHa, okcaazabunukio[3.2.1]okTaHa, azabunmkio[3.2.0]renraHa,
azacnupo[2.5]okTaHa, azacnupo[2.6]HoHaHa, a3zacnupo[3.5|HOHaHa, Ookcaazacnupo[3.5]|HoHaHa,

okcaazacnupo[4.5]|aexana, AUTUAPOTUEHO[3,2-C|nupUaNHaA, AUTHAPOTHA300[4,5-Cc|nupunuHa,
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auruapookcasonol[4,S-clnupuanna, guruapoumMunnasoll,2-ajnupasuna, rekcarunpodypol3,2-
b]nuppona, rexcarunpouukionenTalclouppona u azarpunukio[4.3.1.13,8yanekana, rae R® ne
3aMeIeH WM 3aMelleH OT OIHOrO IO BOCbMH 3aMeCTUTeNel, BbiOpaHHbIX u3 RS B omHoM
KJIACCE STOTO BAPHAHTA OCYLIeCTBIeHH s, R’ mpucoemmneH k konbiy B uepes cessb ¢ R azorom.
B IpyroMm KJIacce STOr0 BAPHAHTA OCYIECTBJICHHsA, R’ He 3aMelIeH MM 3aMeIIeH OT OJHOTO JI0
IIECTU 3aMECTUTENSAMY, BhiOpaHHbIMU 13 R°. B 1pyrom kiacce 9TOro BapuaHta OCyIIECTBIIEHUS],
R’ He 3aMelleH MM 3aMEIIEeH OT OJHOTO O YEThIPEX 3aMEeCTHTEISMH, BbIOpaHHbIMU 13 R°. B
JIPYrOM KJIacce STOrO BapHAHTA OCYLIECTBIEHHs, R’ He 3aMelleH MM 3aMelieH OT OJHOrO J0
TpeX 3aMeCTUTENSIMH, BbIOpaHHBIMU U3 RS, B mpyrom kmacce 5TOro BapuaHTa OCYLIECTBIIEHHS,
R® He 3aMmelieH WM 3aMeIleH OT ONHOIO IO ABYX 3aMECTHTENsMH, BbiOpaHHbIMH u3 RS, B
IPYrOM KJacce 5TOrO BAapHAHTA OCYLIECTBICHMS, R’ He 3aMEIeH MM 3aMeIleH OJHHUM
3aMEeCTHTENEM, BhIOpaHHbIMH 13 R°.

B pyroM BapHaHTe OCYIIECTBICHHS HACTOAIIEro H300peTeHus, R’ BbiOmpaoor wu3
TPYIIBL, COCTOSINEH W3: NHPPONMAMHA, a3€TUAMHA, IHUIEPUANHA, NHUIEePa3sHHa, a3eraHa,

a3okaHa, MopdosuHa, TUOMOP(OJMHA, OKCa3elmaHa, W3OWHIOIWHA, IUTHAPOM30XUHOJIMHA,

OKTaruipOMN30MHI0NIA, azabunukio[2.2.1]renraHa, azabunukio[3.1.1]renranHa,
azabunmkio[4.1.0]renTaHa, azabunukio[3.2.1]okTana, nua3abunmkinol3.2.1]okraHa,
azabunmkio[3.2.0]renTaHa, okcaazabuiukio[3.2.1]okTaHa, azacriupo[2.5]okraHa,
azacnupo[2.6 |HoHaHa, azacnupo[3.5|HoHaHa, okcaazacnupo[3.5 }HoHaHa,

okcaazacnupo[4.5]|nexkana, AUTUAPOTUEHO[3,2-C|mupUanHa, AUTHAPOTHA300[4,5-C|nupunrHa,
aUruapookcasono[4,5-clnupuanna, guruapoumMuaasoll,2-ajnupasuna, rekcaruapodypol3,2-
b]nuppona, rexcarunpouukionenTalclouppona u azarpunukio[4.3.1.13,8yanekana, rae R® ne
3aMeIeH WM 3aMelleH OT OIHOro A0 BOCbMH 3aMeCTUTENeH, BbIOpaHHbIX u3 RS B omHOM
KJIaCCe 3TOr0 BAPHAHTA OCYILECTBIIECHMUS, R’ He 3aMelleH WM 3aMeLeH OT OHOTO 1O LIECTH
3aMEeCTHTENSAMH, BbIOpaHHBIMU M3 R°. B Ipyrom kiacce 3TOro BapuaHTa OCYILECTBIIEHHUS, R® He
3aMelleH UK 3aMEIEH OT OJHOIO J0 YEThIPEX 3aMECTUTENSIMU, BhIOpaHHbIMUA U3 RS B npyrom
KJIACCE 3TOTO BAPHAHTA OCYLIECTBIEHHs, R’ He 3aMelleHo MM 3aMeIleHO OT OJHOrO J0 Tpex
3aMecTHTeNsIMHY, BbIOpaHHbIME 13 RS, B IpyroM Kkiacce 3TOro BapuaHTa oCyLiecTBieHus, R® He
3aMelleH MJIM 3aMEIIeH OT OJHOrO JO ABYX 3aMECTHTENsIMU, BbIOpaHHbIMH M3 R°. B npyrom
KJIACCE STOTO BApHAHTA OCYILECTBIICHHs, R® He 3aMelleH Wi 3aMeLieH OXHHM 3aMEeCTHTENEM,
BeIOpaHHBIME U3 R°. B apyrom Kjacce 3TOro BapMaHTa OCYIIECTBJIEHUS M MOAKIACCE STHX
Kkaccos, R? MIPUCOEANHEH K KOJibLly B uepes cBs3b ¢ R* asorom.

B IpyroM BapHaHTe OCYLLECTBJICHHS HACTOSILEro H300peTeHus, R® BbIOHpAIOT U3

T'PYIIIIBI, COCTOS[IJ.ICI‘/'I 3. THUPPOJUAWHA, a3CTUAWHA, MNUICPUAWHA, NHUIICPA3HHA, a3€CIaHa,

mMop¢onnHa, THOMOP(OJIHHA, OKCa3ernaHa, W30MH/IOINHA, OUTAAPON30X MHOJIMHA,
azabunmkio[2.2.1]renTaHa, azaburmkino[3.1.1]renTaHa, azabunmkio[4.1.0]renraHa,
azabuimkio[3.2.1]okraHa, azabunukio[3.2.0]renraHa, azacriupo[2.5]okraHa,

auruapotueHo|3,2-clnupuaunra, auruapouMunasoll,2-ajnupasuds u  rekcarugpodypol3,2-
b]muppou, rae R’ He 3aMerneH uimm 3aMeleH OT OXHOIO 0 BOCHMU 3aMECTHTENEH, BRIODAHHBIX

3
3 R°. B omHOM Kjiacce 3TOr0 BapHaHTa OCYLIECTBIEHMS, R’ He 3aMelleH WM 3aMelleH OT
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OIHOTO JI0 LIECTH 3aMECTHTESAMM, BhIOpaHHbIMH u3 R°. B mpyrom kmacce 3TOro BapuaHTa
OCYLIECTBJICHUS, R’ He 3aMeleH Wi 3aMeleH OT OXHOIO 10 YEThIPEX 3aMECTUTEIISIMH,
BoIOpaHHBIME U3 R°. B npyrom kiacce 5TOro BapuaHTa OCYILECTBIIEHHS, R® He zamemen wim
3aMEIleH OT OJHOrO IO TPEX 3aMECTUTENsIMHM, BhIOpaHHbIMH M3 R°. B mpyrom kiacce 5TOro
BapUaHTa OCYILECTBJICHUS, R® He 3aMelieH WIH 3aMelieH OT OJHOTO O IBYX 3aMECTUTEISIMU,
BBIOpaHHbIMM U3 R°. B Ipyrom kjacce 5TOro BapMAaHTa OCYLIECTBIIEHHS, R® He samemen win
3aMeIleH OJHMM 3aMECTUTENeM, BbIOpaHHbIMH U3 R B apyrom kimacce 3TOro BapuaHTa
OCYIIECTBJIEHUSI U TIOAKJIACCE STUX KJIACCOB, R? MPUCOEIMHEH K KOJIbIly B uepe3 cBsi3b ¢ R’
a30TOM.

B npyrom BapuaHTe OCYINECTBJIEHHs HACTOSIIEro H300peTeHUs, R’ BBIOUPAIOT U3
TPYNIbI, COCTOSIINENW W3. MHUPPOJHMIAWHA, Aa3e€TUAWHA, THUINEPUANHA, TUIMEPa3UHa, a3ernaHa,
mopdonuna, THOMOpdonuHa, 1,4-OkcazemaHa, W3OMHIONWHA, 3,4-TUTHAPOU3OXUHONIMHA, 2-
azabunmkino[2.2.1]renrana, 3-azabunukio-[3.1.1]renrana, 3-azaburmkio[4.1.0]renrana, 3-
azabunmkio[3.2.1]okraHa, 3-azabunukio[3.2.0]renTaHa, 6-azacrnupo[2.5]okTaHa, 5-
azacrupo[2.5]okrana, 6,7-nuruaporueno[3,2-"\nupuauna, 6,8-nurugpoumuaasofl,2-ajoupasun
u 2,3,3a,5,6,6a-rekcaruapodypo[3,2-bJnuppona, rae R® He 3aMelieH WM 3aMeLIeH OT OIHOTO
10 BOCbMH 3aMECTHTENEH, BbIOPaHHBIX 13 R° B 0OMHOM Klacce 9TOro BaApUAHTa OCYIECTBIIEHHUS,
R’ He 3aMeleH WM 3aMelleH OT OJHOTO N0 LIECTH 3aMeCTHTESIMI, BBIOpaHHBIMU 13 R°. B
IPYroM KJIacce 3TOTO BapHaHTa OCYLIECTBJIEHUS, R® He 3aMelleH MM 3aMeILIEH OT OJHOTO IO
YETHIPEX 3aMECTUTENsMH, BblOpaHHbIMH u3 R°. B  gpyrom kmacce 3TOro BapuaHTa
OCYLIECTBJICHUS, R’ He 3aMemeHo MM 3aMEIEHO OT OJHOrO J0 TpeX 3aMECTUTEJISIMHU,
BeIOpaHHBIME U3 R°. B npyrom kiacce 9TOro BapuaHTa OCYILECTBIIEHHS, R® He zamemen win
3aMeIleH OT OIHOTrO 10 JBYX 3aMECTHMTENsIMM, BbIOpaHHbIMU U3 R°. B npyrom kmacce 5Toro
BapUaHTa OCYLLIECTBJICHUS, R’ He 3aMelleH MM 3aMeleH OHUM 3aMECTHTEJEM, BBIOpAHHBIMHU
u3 R°. B jmpyrom kjacce 3TOro BapMaHTa OCYLIECTBJIEHHS M TMOIKJIACCE 3TUX KJIACCOB, R?
MIPUCOEIUHEH K KObLy B uepes cBsA3b ¢ R* asor.

B npyrom BapuwaHTe OCYIIECTBJIEHHsS HACTOSIIEro H300pETeHMs, R’ BBIOUPAIOT U3
IPYIIbI, COCTOSIIEH W3: MUNEPUIUHA, a3ernana, MopdonrHa U azacnupo[2.5]okraHa, rae R® He
3aMeIleH MM 3aMelleH OT OIHOrO N0 BOCbMH 3aMECTUTENeH, BbIOpaHHBIX U3 R°. B omHOM
KJIACCE 3TOr0 BapHUaHTA OCYLIECTBIICHUS, R’ He 3aMelieH MM 3aMeIEeH OT OJHONO X0 IIECTH
3aMeCTUTENISIMH, BHIOpaHHBIMU 13 RS B Ipyrom kiacce 3TOro BapMaHTa OCYLIECTBIIEHUS, R® ne
3aMEIEeH UK 3aMeLIEeH OT OJHOIO JI0 YEThIPEX 3aMECTUTENSIMHU, BhIOpaHHbIMU u3 RS, B mpyrom
KJIACCE 3TOr0 BapHaHTa OCYIIECTBIICHUS, R’ He 3aMelleHO MM 3aMELIEHO OT OHOrO O Tpex
3aMeCTUTENISIMH, BhIOpaHHbIMU 13 RS B 1pyrom kiacce 3TOro BapMaHTa OCYLIECTBIIEHUS, R® He
3aMEIleH WJIM 3aMElIEH OT OJHOrO A0 ABYX 3aMECTHTENsIMH, BbIOpaHHbIMH u3 R°. B mpyrom
KJIACCE 3TOTr0 BapHaHTa OCYIIECTBJICHHUS, R® He 3amelleH MM 3aMelleH OIHHM 3aMECTHTENIEM,
BoIOpaHHBIMU U3 R°. B apyrom Kiacce 3TOro BapMaHTa OCYINECTBIEHUS M MOMAKIACCE STHX
Kk1accoB, R? MIPUCOEANHEH K KOJibLly B uepes cBsA3b ¢ R* asorom.

B ngpyrom BapwaHTe OCYIIECTBICHHsS HACTOSIIETO H300peTeHus, R’ BBIOUPAIOT U3

IPYMIIbL, COCTOSIIEH U3: MUMEePUINHA, a3enaHa, MopdosuHa 1 6-azacrupo[2.5]okraHa, rae R’ He
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3aMeIleH WM 3aMelleH OT OIHOrO 10 BOCbMH 3aMeCTUTENeH, BbiOpaHHbIX u3 R°. B omHOM
KJIACCE STOTO BAPHAHTA OCYIIECTBIEHHsS, R’ He 3aMeIleH MM 3aMeIIeH OT OJHOrO IO LIECTH
3aMeCTUTE sIMH, BHIOPaHHBIME 13 RS, B IpyroM Kiiacce 5TOro BapHaHTa OCYIIeCTBIeHNs, R’ He
3aMeIleH WK 3aMEIIEH OT OIHOTO JO YEThIPEX 3aMECTUTEISIMH, BhiOpanHbiMU U3 R°. B npyrom
KJIACCE 3TOrO BAPHAHTA OCYIIECTBICHHs, R’ He 3aMeIIeHO MM 3aMEIIeHO OT OJHOTO [0 TPex
3aMeCTUTENIAMY, BhIOpaHHbIMU U3 R, B 1pyrom kiacce 3TOro BapuaHta OCyLIECTBIIEHUS, R e
3aMelleH WM 3aMelleH OT OJHOrO IO ABYX 3aMeCTUTeNsIMH, BbiOpaHHbIMH M3 R°. B mpyrom
KJIACCE 3TOTO BAPUAHTA OCYILECTBIICHHs, R® He 3aMelleH Wi 3aMeLieH OXHHM 3aMEeCTHTENeM,
BBIOpaHHbIMH M3 R°. B 1Ipyrom kimacce 3TOro BapMaHTa OCYLIECTBJIEHHS U TMOJAKJIACCE 3THUX
Kkaccos, R? MIPUCOEANHEH K KOJibLly B uepes cBs3b ¢ R* asorom.

B npyrom BapuwaHTe OCYINECTBJIEHHsS HACTOSIIEro H300pETeHMs, R’ BBIOUPAIOT U3
TPYIIIIBL, COCTOSIIIEH U3: MUMePHNHA, aserana u Mopdomuna, rae R’ He 3aMelneH wim 3ameleH
OT OOHOTO N0 BOCBMHU 3aMecTHTelel, BriOpaHHbIX 3 R°. B OmHOM Kjacce 3TOro BapuaHTa
ocymecTienns, R’ He 3aMeleH WIM 3aMelmeH OT OJHOrOo [0 IIECTH 3aMEeCTHTENMH,
BHIOpaHHBIME 13 RS, B IpyroM Kiacce 5TOro BapHaHTa OCYIIECTBIEHHsS, R’ He 3amemieH wim
3aMEIIEeH OT OHOTO [0 YEThIPEX 3aMECTHTENAMH, BhIOpaHHbIME M3 RS, B n1pyrom kmacce 3Toro
BAPHAHTA OCYILIECTBJICHNA, R’ He 3aMeINeHO Wi 3aMeLIeHO OT OHOTO 10 TPEX 3aMECTHTENISIMH,
BHIOpaHHBIME 13 RS, B IpyroM Kiacce STOro BapHaHTa OCYIIECTBIICHHsS, R’ He 3amemeH wiu
3aMEIleH OT OIHOTrO 10 JBYX 3aMECTHMTENsAMM, BbIOpaHHbIMU u3 R°. B napyrom kmacce 3Toro
BAPHMAHTA OCYLIECTBNICHNMs, R’ He 3aMelleH MM 3aMeIleH OJHUM 3aMECTHTEIIeM, BHIOPAHHBIMA
u3 R B mpyrom kmacce 3TOro BapMaHTa OCYINECTBIEHHsS M TOIKJIACCE 3THX KJIacCOB, R’
IIPUCOEIMHEH K KONbLY B uepes ¢BsA3b ¢ R* asor.

B pyroM BapHaHTe OCYIIECTBIEHHS HACTOAIEro H300peTeHus, R’ BoiOHpaooT u3
IPYMIbI, COCTOSALIEH U3: MUNEPUANHA U a3€TaHa, T1e R He 3aMelIeH MM 3aMeIIeH OT OHOTO 10
BOCHMH 3aMeCTHTENeH, BhIOpaHHbIX u3 R°. B oHOM Kj1acce 5TOro BapuaHTa OCyLIECTBIIEHNS, R’
HE 3aMeIeH WM 3aMeIeH OT OJHOTO JI0 IECTU 3aMECTUTENSAMH, BhIOpaHHbIMU 13 RS B npyrom
KJIACCE STOr0 BAPUAHTA OCYILECTBIICHHs, R’ He 3aMelleH MM 3aMelieH OT OJHOTO [0 YeThIpex
3aMECTHTENIIMH, BbIOpaHHBIMU M3 RS, B 1pyrom kiacce 3TOro BapvaHTa OCYILECTBIIEHHS, R® He
3aMEIIEHO WM 3aMEIEHO OT OJHOTO 0 TPEX 3aMECTHMTENSAMH, BbIOpaHHbIMU u3 R°. B npyrom
KJIACCE STOrO BAPHAHTA OCYLIECTBJICHHs, R’ He 3aMelleH WM 3aMelleH OT OJHOTO IO JBYX
3aMeCTHTE ISIMH, BHIOPaHHBIME 13 RS, B IpyroM Kiiacce 5TOro BapHaHTa OCyIIeCTBIeHNs, R’ He
3aMeIleH WM 3aMelIeH OIHUM 3aMeCTHTENEM, BhIOpaHHbIMU u3 R°. B npyrom kmacce 3TOro
BAPHAHTA OCYLECTBIICH)S M MOJKIIACCE STHX KIaccoB, R mpucoemmnen k kombiy B uepes cBsisb
¢ R? asor. B mpyrom kiacce 5TOro BapHaHTa OCYLIECTBIEHHS M TONKJIACCE STHX KIACCOB,
NMUIOECPpUANH W a3€TaH Ka)KI[Hﬁ OTACJIBbHO MNPUCOCAUHEH K KOJIbIY B Hepe3 CBA3b C a30TOM
NMUnepuanHa Uik a3€riaHa.

B npyrom BapmaHTe OCYLIECTBJICHUS HACTOSALIETO H300pETeHMUS, R® sBmsercs
MUINEPUNHOM, I7ie MUMEePUANH He 3aMEIleH WU 3aMelleH OT OAHOrO 0 BOCbMU 3aMECTUTENEH,
BbIOpaHHbIX U3 R°. B 0qHOM Kjlacce 3TOrO BapUaHTa OCYIIECTBJIEHWs, TUIEPUINH HE 3aMelleH

WIM 3aMELIeH OT OJHOrO 10 LIECTH 3aMECTUTENsMH, BhiOpaHHbIMH M3 R°. B mpyrom knacce
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OTOT'O BapHuaHTAa OCYLICCTBJICHHSA, MUIICPUAUH HE 3aMCIICH HUJIN 3aMEIICH OT OAHOIO A0 YE€TBhIPEX
3aMeCTUTENSIMU, BbIOpaHHbIMU M3 R°. B apyrom kimacce 3TOro BapMaHTa OCYIIECTBJIEHUS,
MUTIEPUANH HE 3aMEIICHO WIH 3aMEIIeHO OT OJHOTO JI0 TPEX 3aMECTHTEIISIMHU, BHIOPAHHBIMH U3
R. B mpyrom kjacce 3TOr0 BapUaHTa OCYLIECTBJIEHHMS, NMHUIEPUANH HE 3aMELIEH UIIM 3aMeIleH
OT OIHOTO IO ABYX 3aMECTUTENsIMH, BbiOpaHHbIMU u3 R°. B mpyrom kiacce 3TOro BapuaHTa
OCYILECTBIICHUSI, MUNIEPUANH HE 3aMEIeH HIIH 3aMelleH OJHIUM 3aMeCTUTEIeM, BbIOPAHHBIMU U3
R°. B 1pyrom kjacce 3TOro BapuMaHTa OCYLIECTBJIEHUs M MOAKJIACCE STUX KIACCOB, MUMEPHIANH
MPUCOEANHEH K KONblly B depes cBs3b ¢ R? asorom. B IPYroM Kjacce 3TOr0 BapUaHTa
OCYIIECTBJICHUS U TIOJKJIACCE 3TUX KJIACCOB, MUIEPUIUH NMPUCOEIUHEH K KOJIbLy B depes CBsi3b
C A30TOM MMUIICPpUAHHA.

B nmpyrom BapuaHTe OCYIECTBIEHHUS HACTOSIIErO N300pETEHUs, R® sBisiercst a3enaHoM,
7€ a3enaH He 3aMelleH WM 3aMEIleH OT OJHOrO 0 BOCHMH 3aMECTUTENEH, BBIOpaHHBIX U3 R°.
B onHOM kJj1acce 3TOro BapuaHTa OCYINECTBJICHHUS, a3€NaH He 3aMelIeH WIH 3aMeIleH OT OJHOTO
O INECTH 3aMECTHTENsAMH, BbIOpaHHbIMM u3 R°. B apyrom kmacce 3TOro BapuaHTa
OCYIIECTBJICHUS], a3€MaH He 3aMelleH MJIM 3aMeleH OT OJHOIrO IO YEThIPEX 3aMEeCTHTEJISIMHU,
BRIOpaHHBIME M3 RS, B Ipyrom kjacce 5TOro BapuaHTa OCYIIECTBIIEHUs, a3€MaH HE 3aMEIIEHO
WJIM 3aMELIEHO OT OJHOTO JI0 TPEX 3aMECTHUTENSAMH, BhIOpaHHbIMU M3 RS, B 1pyrom kiacce 3T0ro
BapHaHTa OCYIIECTBIICHUS, a3emaH He 3aMelleH WIH 3aMelleH OT OJHOTO IO JBYX
3aMECTUTENISIMH, BBIOpaHHBIMU 13 R°. B Ipyrom Kjiacce 3TOro BapuaHTa OCYLIECTBJIEHHMS, a3€MaH
HE 3aMEIleH WM 3aMEIleH OJHMM 3aMEeCTUTeNeM, BhiOpaHHbiMU U3 RS, B apyrom kmacce 3Toro
BapHaHTa OCYIIECTBJICHUS M MOJKJIACCE STUX KJIACCOB, a3elaH MPHCOEANHEH K KOJbIy B uepes
cBsi3b ¢ R’ asorom. B IPYrOoM KJIacCe STOTO BapHaHTa OCYINECTBJIEHHUS M IOAKJIACCe 3THX
KJIACCOB, a3€eMaH MPUCOEIUHEH K Koblly B uepes CBs3b ¢ a30TOM a3enaHa.

B npyrom BapuaHTe OCYINECTBJIEHHS HACTOSIIETO HW300peTeHHs, R® sBrsercs
MOpdOIHHOM, r1ie MOP(OIMH HEe 3aMEIIeH HIIM 3aMeLIeH OT OJHOTO 0 BOCbMHU 3aMECTUTENEH,
BrIOpaHHBIX 13 R°. B OIHOM Kjlacce 3TOro BapuaHTa OCYLIECTBIEHUs, MOP(OIMH HE 3aMeLIeH
WM 3aMELIeH OT OJHOTrO N0 HIECTH 3aMECTUTENSIMHM, BhiOpaHHbIMH u3 R°. B npyrom kmacce
ATOr0 BapUAHTA OCYIIECTBJIEHUsS, MOP(OJIHH HE 3aMEIeH WU 3aMeIleH OT OJHOTO 10 YeThIpex
3aMeCTUTENsIMU, BbIOpaHHbIMU M3 R°. B apyrom kiacce 3TOro BapMaHTa OCYIIECTBJIEHUS,
MOP(HOJIMH HE 3aMEeLIeHO MJIH 3aMEIIeHO OT OJHOrO J0 TPEX 3aMECTHUTENISIMH, BHIOPAHHBIMH W3
R°. B apyrom kiacce 3TOro BapuaHTa OCYMIECTBIEHHUS, MOP(QOIUH HE 3aMELIEH MU 3aMEIIEH OT
OJIHOTO JI0 JIByX 3aMECTHUTENsIMH, BbiOpaHHbIMM M3 R°. B mpyrom kmacce 3TOoro BapuaHTa
OCyIIeCTBJICHUs, MOP(OJIMH HE 3aMeleH WU 3aMelleH OTHUM 3aMeCTHTEJIeM, BLIOPAaHHBIMU M3
R®. B apyrom Kjacce 5TOro0 BapHaHTa OCYIIECTBJIEHUS M TOKJIACCE 3THX KJIACCOB, MOP(OIHH
NMPUCOEANHEH K KONblly B depes CBs3b ¢ R? asorom. B OPYrOM KJlacce 5TOTrO BapUaHTa
OCYIIECTBJICHUS U TIOJIKJIACCE STUX KJIACCOB, MOP(OIMH MPUCOESANHEH K KOJIbLY B uepes cBs3b C
a3oToM MopdonHHa.

B npyrom BapuaHTe OCYINECTBIEHHs HACTOSINErO M300peTeHus], Kaxabii R* BHIOUparoT
u3 rpynmel, cocrosimeit u3: -Cieankumna, -OCjeankuna, ramoreHa, -OH, oxco, -CN, -Cs.

6IUKJIOAJIKHJIA 141 -C2_5I_II/IKJ'IOFeTepoaJ'IKI/IJ'Ia, rac Ka)KHbIﬁ AJIKWJIL, MUKJIOAJIKHJI u
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LUKJIOTETEPOATIKMI HE 3aMElleH WM 3aMelleH OT OJHOrO A0 IIECTH 3aMECTUTENSIMH,
BbIOpaHHbIMU U3 rayniorena, OH, NH,, NH(C, gankuna) u N(C;_¢ankuna),; B onHom kjacce 3Toro
BapuaHTa OCylecTBienus, R 3amenien ranoresom, seibpannbiM u3: F, Br u Cl. B nonknacce
aToro knacca, rajgoreHoMm ssisiercss F wim Cl. B npyrom monkniacce 3Toro kjacca, raJloreHOM
spisiercs Cl. B apyrom nogkiacce 3Toro kiacca, rajoreHoM sipjsiercst F.

B apyrom BapuaHTe OCYINECTBIEHHUS, KaXAblii R* BHIOUPAIOT U3 IPYIIIbI, COCTOSIIEN U3
-Cieankuna, -OC_gankuna, rajorena, -OH, okco, -CN u -Cs_¢IIUKJIOaNKWIA, TIe KaXKIbIA aJKHII
U IUKJIOAJIKUJI HE 3aMeIleH WM 3aMelleH OT OAHOIrO 10 LIECTH 3aMECTUTEJISIMHU, BHIOPAHHBIMU
u3 raymorena, OH, NH,, NH(C; ¢ankuna) u N(Ci¢ankuna),. B ogHOM KkJjlacce 3TOro BapuaHTa
ocymecTsieHusi, R* 3amemen rajorenoM, BeiOpanubiM u3: F, Br u Cl. B noaknacce 5Toro
kJyacca, rajorenom sigysiercst F wu Cl. B npyrom nogkiacce 3Toro kjacca, rajloreéHOM SIBJISIETCS
Cl. B opyrom nogxkJjacce 3TOro Kjacca, rajoreHom sigjsiercs F.

B npyroM BapuaHTe OCYLIECTBIEHHMS, KAKIbIi R* BEIOUPAIOT U3 TPYMIIBL, COCTOSMIEN H3:
-Ceankuna, -OCygankuna, rajorena, -OH, okco u CN, rme Ka)KObli aJKWJI HE 3aMelleH WU
3aMeIleH OT OJHOTrO JIO IIECTH 3aMeCTUTENSIMH, BhIOpaHHbIMH u3 rajorena, OH, NH,, NH(C,.
cankmna) u N(Cieankmuna),. B omHOM Kjacce 3TOro BapWaHTa OCyMIECTBIEeHHs, R® 3amerneH
rayioreHoM, BeiOpanHbIM u3: F, Br u Cl. B monkacce 3Toro kjacca, rajoreHom siBisiercst F vm
Cl. B nmpyrom monkiacce 3Toro kiacca, ranorerom sisisiercss Cl. B mpyrom monkiacce 3Toro
KJlacca, raJloreHoM siBjisiercs F.

B npyroM BapuaHTe OCYyLIECTBIEHHS, KaKabiii R” BEIOUPAOT U3 TPYIIIIBI, COCTOSMIEH U3:
-Cieankui, rajgoreHa, -OH, okco u CN, rae Kakmblil ajkuji He 3aMelleH MJIM 3aMelleH OT
OITHOTO /O WLIECTH 3amecTuressiMu, BblOpanHbIMH u3 rajorena, OH, NH,, NH(C;ankuna) u
N(Ciankuna),. B omHOM Kjacce 5TOro BapvaHTa OCYLIECTBjIeHHs, R 3aMmelneH rajoreHom,
BbiOpannbiM u3: F, Br u Cl. B moxknacce storo knacca, rajgorerom siisercss F wiu Cl. B
APYroM MOJKJIacCe 3TOro Kiacca, rajoreHoM sisisiercs Cl. B npyrom mopakiacce 3Toro kjiacca,
rajoreHoM siBjsiercs F.

B 1pyroM BapuaHTe OCYLIECTBIEHHMS, KK Ibl R* BEIOUPAIOT U3 TPYIIIBL, COCTOALIEH H3:
-Cy¢ankmna, ranorena, -OH u 0kco, rae Kakaplil aKWI HEe 3aMEIeH WA 3aMEIleH OT OJTHOTO J0
niecTu 3amMecTuTensiMu, BoiOpanHbiMU u3 rajoreHa, OH, NH,, NH(Cgankuna) u N(C;.
caJIKMIA),. B OOHOM KJacce STOr0 BapUaHTa OCYLIECTBIEHMS, R® 3aMelleH TraJoreHoM,
BbiOpanHeiM u3: F, Br u Cl. B moxknacce storo kiacca, rajgorenom sisisiercss F wim Cl. B
APyroM MOJKJIAacce 3TOro Kiacca, rajoreHoM sisisiercs: Cl. B npyrom mopakiacce 3Toro kiacca,
rajoreHom sipjsiercs F.

B 1pyroM BapuaHTe OCYLIECTBIEHHS, KAKAbIH R* BRIOUPAIOT U3 TPYIIIIBI, COCTOALIEH U3:
-Cj¢ankmna, rajgoresa, -OH u okco. B omHOM kiacce 3TOro BapuaHTa OCYIIECTBICHUS, KaXKIbIH
R* BbIOuparoT u3 rpymmsl, cocrosmei u3: CHs, ranorena, -OH u okco.

B 1pyroM BapuaHTe OCYLIECTBIEHHS, KAKIblii R* BEIOUPAIOT U3 TPYIIIIBI, COCTOSMIEH U3:
-Ci¢aNKuna W rajoreHa. B JIpyromM BapuaHTe OCYINECTBIEHMs, Kaxkabii R BeIOMparoT u3
rpynmnsl, cocrosuieil u3: CHs u ranorena.

B npyrom BapuaHTe OCYIIECTBIIEHHs, KaKblii R IBISIETCSI TAIOTEHOM.
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B npyrom Bapuante ocymectBienus, R” sinsiercst -C|6alKWIOM, TI€ ajKuJl 3aMeIleH
rayioreHoM, BeiOpanHbIM u3: F, Br u Cl. B monkiacce 3Toro kjacca, rajoreHom siBisiercst F vm
Cl. B nmpyrom monkiacce 3Toro kiacca, rajorenom siisiercss Cl. B nmpyrom monkiacce 3Toro
KJlacca, raJloreHoM siBjisiercs F.

B npyrom BapuanTe ocyiectsnenus, R* ssnsiercs -Cy_gankunom. B oqHOM Kiacce 3TOro
BapuaHTa ocyecTsjenus, R* seisercs CHs.

B npyrom BapuaHTe OCYIIECTBIICHHS HACTOSLIETO N300PETEHUs, KaXK bl R HesaBrcMO
BbIOMparOT U3 rpymibl, coctosimeii u3: -CFs, -CF,CF;, -CHF,, -OCHF,, -OCH,CF;, -OCF;, CN,
rayoreH, -Si(Cy_¢amkun)s, —Cl_GaJIKI/IJ'I-O-Rk, -CrsankunoM, -CjgankeHuioM, -C, aIKWHUIIOM, -
CseuukmoankuioM, -C) ¢IIUKIOTeTepOANKIIIOM, apujoM, rerepoapuwioM, -Cjgankui-Cs.
GLIUKJIOAJIKUIIOM, -Csanmkmin-C,_¢IIUKIJIOT€TEPOATKUIIOM, -C16aIIKHIIAPUIIOM, -Cyi.
6ATKUJITETEPOAPUIIOM, -CysankeHna-Cs_gLITKJIOATKUIIOM, -Cy_gankeHm-C,.
suukyorerepoankunoy, -C;gankenunapuiom, -C,gankenmnrerepoapmwioM, -CpgankuHmi-Cs.
GLIUKJIOAJIKUIIOM, -C, IKMHWILHUKJIOTETEPOATTKUIIOM, -C, aMKMHUIIAPUIIOM, -C,.
sankuauarerepoapunomM, NO,, -OH, -(CH,),-OC1sankunom, -(CH,),-OC;sankenunom, -(CH,),-
OCysankununoM, -(CH,),-OCssuuknoankunom, -(CH,)p-OC,¢rerepoumknoankunom, -(CHy)p-
O-apunom, -(CHy),-O-rerepoapunom,  -OCieankun-CsguuknoankunoM, -OCsankun-C,.
srereporuknoankuiom, -OC  sankunapuiomM, -OC | caIKUIreTepoapuiiom, —S(O)mRk, -C_sanKu-
S(O)mRk, —C(O)Rk, -N(Ri)z Ha —NRiRk, IrIe KaKIbId R® He 3aMelleH WK 3aMeNleH OT OOHOIr'O 10
TSITH 3aMECTHTEJISIMU, BBIOPAHHBIMH 13 R,

B npyrom BapmaHTe OCYINECTBIIEHHS, KasKIbIi R® He3aBucumo BBIOHUPAIOT W3 TPYIIIIHL,
cocrosiei u3: -CF;, -CHF,, -OCHF,, -OCH,CFj3, -OCF;, CN, ranorena, -Si(C_¢ankuna)s, -C,.
cankuna, -OC,¢ankuma, -Csguuknoankuna, -Cguukiorerepoankuna, -Cpgankun-Cs.
cLuKJoankuia, -C, ¢ankuHmI-Cs_ ¢ HIUKJIOAJIKHIIIA U FeTepoapuiia, riae Kakabli R" He 3amernen wim
3aMelLIeH OT OIHOTO O MSTH 3aMECTUTENSIMH, BbIOPAHHBIMH H3 RY B omnom knacce storo
BApUAHTA OCYLIECTBJICHUS, KA XKIbII R HesaBucnmo BBIOMPAIOT U3 TPyl cocTosimei u3: -CFj,
-CHF,, -OCHF,, -OCH,CF;, -OCF;, CN, F, Cl, Br, -Si(CHj);, -CH;, -C(CHj3);, -OCH;,
LUKJIONPONUJIA, HUKI0OyTHNa, munepunuHa, -CH,-tuknonponuna, -CralK MHAILUKJIONPOITIIA U
MUpas3ojia, Te KaxIbli R® He 3aMemeH WM 3aMelieH OT ONHOTO HO MATH 3aMECTHUTEIISIMH,
BHIOpaHHbIMH 13 R’

B npyrom BapuwaHTe OCYINECTBIIEHUS, KasKIbIi R® HezaBucumo BBIOUPAIOT W3 TPYIIIIHL,
cocrosimer u3: -CF;, -CHF,, -OCHF,, -OCH,CF;, -OCF;5, CN, ranorena, -Cj_sankuna, -OC,.
cankuna, -Csgmuknoankmna, -C,guuknorerepoankuna, -Cpgankmn-Csgnuknoankuna, -C,
caNKIHII-C3 LIUKJIOANIKUJIA U TeTepoapuiia, TAe KasKIbIi R® He 3aMmemeH WM 3aMeIlieH OT
OITHOTO IO MSTH 3aMECTUTENISIMH, BBIOPAHHBIMH U3 R’ B omHoM kiacce »Toro BapHaHTa
OCYILECTBJIEHUs, KaKIIbIH R® HesaBrcumo BBIOMpArOT U3 TpymIbl, coctosimedi u3: -CFs, -CHF,, -
OCHF,, -OCH.CF;, -OCF;, CN, F, Cl, Br, -CHs, -C(CHs);, -OCHj;, uukionponmuia,
nukioOytuia, munepununa, -CH,-muknonponmna, -CralKMHUILMHKJIONPOIIUIA U TTHPa3oia, Tae
kaskabii R” He 3aMeleH 1M 3aMeleH OT OXHOTO 0 ISTH 3aMECTUTEJISIMU, BIOPAHHBIMH W3 R,

B npyrom BapuaHTe OCYLIECTBJICHHS, KaXIbIHA R" HesaBucHMO BBIOMPAIOT U3 TIPYIIIIEL,
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cocrosimeit u3: -CF;, -CHF,, -OCHF,, CN, ramorena, -C)¢ankuna, -Cs ¢uukioankuiaa u -Cy
6ATKIIT-C3_g LIUKJIOANKUJIA, THA€ KaKIbId R" He 3amemeH WiM 3aMemeH OT ONHOTO AO TSITH
3aMECTHTEJISIMH, BBIOPAHHBIMH 13 R’ B omHOM Kiacce sToro BapHaHTa OCYIIECTBIICHUS, KAXKIbIH
R" He3aBucHMO BBIOMparOT U3 rpymmsbl, cocrosimeit u3: -CF;, -CHF,, -OCHF,, CN, F, Cl, Br, -
CHs, -C(CHj3);, umkmonponwia, uukiaodytuna u -CHp-muknonponuna, rae Kaskablid R He
3aMelIeH WK 3aMeleH OT OAHOTO [0 MATH 3aMECTUTEISIMU, BBIOPAHHBIMU M3 R’

B npyrom BapuaHTe OCYINECTBIIEHHS, KasKIbIi R® HesaBrCHMO BBIOMPAIOT U3 TPYIIIHL,
cocrosiiie u3: -CF;, -CHF,, ramorena, -Ci.¢ankuna U -C;_¢lIUKIOATIKUIA, TIE KaXKIbIi R® He
3aMeIleH WU 3aMelIeH OT OJHOrO JO MSATH 3aMECTUTENSIMH, BBIOPAHHBIMH U3 R, B onnom
KJIACCE 3TOr0 BApHAHTA OCYILNECTBJICHMs, KaXKAbli R" HesaBucuMo BBIOMPAIOT M3 TPYIIIHI
cocrositenn u3: -CF;, -CHF,, F, Cl, Br, -CHj, -C(CH3);, uukionponut U IUKJIOOyTHIIA, TAE
kakabiii R® He 3aMeleH Wi 3aMewIeH OT OIHOTO /0 [ATH 3aMECTHUTEJISIMU, BLIOPAHHBIMU U3 R,
B npyrom kiacce 3TOro BapuaHTa OCYIIECTBJICHUS, KasKAbIi R" HesaBucHMO BBIOMPAIOT U3
rpymnmsbl, cocrosimneit u3: -CFs, -CHF,, F, Cl, -CHj3, uukionponuia u OUKIOOyTHIIA, TIe KaXKIIbIi
R He 3aMeleH 1M 3aMeIeH OT OIHOTO 0 ISTH 3aMECTUTEJISIMH, BIOPAHHBIMH U3 R

B npyrom BapuaHTe OCYLIECTBIECHUS, Ka’KAbIA R" HesaBuciMO BBIOMPAIOT U3 TPYIIIEL,
cocrositer u3: -CH; u -Csankuna, roe Kaxabli R® ne 3aMellleH WX 3aMeELIeH OT OJHOI'O IO
MSITH 3aMECTUTENISIMH, BBIOPAHHBIMH U3 R’ B omnom knmacce 3Toro BapUaHTa OCYIIECTBJICHUSI,
KayKI bl R® HesaBucuMoO BbIOMpArOT U3 rpymsbl, cocroseit u3: -CF; u -Cgankmna. B npyrom
KJIacCe€ STOr0 BapHaHTa OCYINECTBJICHUs, Kakablii R, He3aBUCHMMO BBIOMPAIOT W3 TPYIIIHL
cocrositnert u3: -CF; u -CHs, roe -CH; He 3amelnieH WM 3aMelieH OT OOHOrO MO IISITU
3aMECTHUTEJISIMH, BIOPAHHBIMH U3 R’ B omHOM Kiacce sToro BapHaHTa OCYIIECTBIICHHUS], KK bl
R® HesaBucHMO BBIGHpaOT M3 rpymmbl cocrosimeii u3: -CF3 u -CHs. B xpyrom kimacce 3TOro
BApUAHTA OCYIIECTBIICHUS], Ka>KIbIHA R" sBrusercs -CH;. B IPYrOM KJlacCe 3TOr0 BapUaHTa
OCYLIECTBJICHUS, Ka>KIbIH R® siBsiercst CFs.

B 1pyrom BapraHTe OCYLIECTBJIEHUS] HACTOSIIErO M300peTeH s, Kaxabiii R He3aBuCUMO
BbIOMpArOT U3 rpymimbl, cocroseit us: -CF;, -CH,CF3, -CHF,, -OCHF,, -OCF;, CN, okco, -OH,
rajioreHa, -C_saJIKHIIA, -C,sanKeHuna, -C,_gaIKMHMIIA, -C5_¢LIMKJIOAJIKUIIA, -C,.
suukyorerepoankuna, -Cigankmin-Cs guuknoankuia, -Cigankmn-C) ¢iukorerepoankmna, -Cj
cankunapuna, -C qankunrerepoapuna, -C_sankeHun-Cs guukioankmna, -C_sankenunapuna, -Cj-
cankeHunrerepoapuna, -CigankeHmn-C, grukinorerepoankmna, -C) ¢ankuHuiI-Cs ¢IIUKIOANKUIIA, -
Cysankunun-C, guuknorerepoankuia, -C,cankununapuna, -C)sankunmnrerepoapuia, -OC;
sankuna, -OC,¢ ankenmuna, -OC, ¢ ankuamna, -OC;_¢ uuknoankuia, -OC,.¢ reTepOUKIOANKIIIA, -
O-apuna, -O-rerepoapuna, -OC) qankunuuknoankuia, -OC sankunaukiaorerepoankuna, -OC,.
cankunapuna, -OC¢ amkuirerepoapunia, —S(O)mRL, —S(O)RL, —S—RL, —Cl_(,anKI/m—S(O)mRL,
C(O)RL, -C(O)C1_6aJ1KI/IJ'I-RL, —OC(O)RL, —COZRL, apuWIa W reTepoapuna, rme Kaxaeli RS He
3aMeEIleH WK 3aMEIEH OT OJHOTO 0 MSATH 3aMECTUTENISIMU, BHIOPAaHHBIMH 13 R,

B npyrom BapuaHTe OCYINECTBIEHHs, KaKAbli R HE3aBUCHMO BBIOMPAIOT U3 TPYIIIHI
cocrosimeit u3: -CF;, -CH,CF;, -CHF,, -OCF;, CN, ramorena, -C;gankuna, okco, -OH, -Cy.

cankun-OH, -O-apuna, -O-rerepoapuna, apuna, rerepoapwna, -Cieankumapuna u -Cp.
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GAJIKUITETEPOAPHIIA, THe Kakablii R° He 3aMelleH MM 3aMelleH OT OOHOrO 10 IISITH
3aMeCTUTENsIMHU, BbIOpaHHbIMH u3 R® B omHOM Kiacce 5TOro BapvaHTa OCYLIECTBIIEHHS,
Kaxablii R® He3aBMCHMMO BBIOMpPArOT M3 rpymmsl, cocrosmei u3: -CF;, -CH,CF;, -CHF,, -OCFs;,
CN, F, Cl, -CHj;, -CH,CHs;, okco, -OH, -CH,0H, -O-¢denuna, dpenuna, nupasona u -CH,-
(enuna, tme kaxapiii R° He 3aMelleH WM 3aMElEH OT OJHOTO 1O MSTH 3aMECTUTEISIMH,
BbIOpaHHbIMU U3 RE.

B npyrom BapuaHTe OCYIIECTBIEHHMS, Kaxablii R° HE3aBUCHMO BBIOMPAIOT M3 IPYIIIbI,
cocrosiment u3: -CF;, -CH,CF;, -CHF,, -OCF;, CN, ramorena, -C,ankuna, okco, -OH, -C..
sankuia-OH, -O-apuna, apuna, rerepoapuna u -C_sankunapuia, rae kaxabiii R® He 3aMmernen uim
3aMeIleH OT OJHOrO 1O TSATH 3aMeCTUTENsIMM, BhiOpaHHbIMU n3 R®. B omHOM Kiacce 3Toro
BapUAHTA OCYLIECTBJIEHUs], KaKIblii R® HE3aBMCHMO BBIOUPAIOT U3 Ipymsl, coctosmeii u3: -CFs,
-CH,CF;, -CHF,, -OCF;, CN, F, Cl, -CHjs, -CH,CH3, okco, -OH, -CH,0H, -O-denuna, penrna,
nupasona u -CHy-pennna, rne kaxaplii R® He 3aMeIeH MIM 3aMemeH OT OJHOTO N0 ISATH
3aMECTHTENSIMH, BbIOPaHHBIMU U3 RE,

B npyrom BapuaHTe OCYIIECTBIEHHMS, KaXAbli R° HE3aBUCUMO BBIOMPAIOT M3 IPYIIIIbI,
cocrosimeil u3: -CFs, ranorena u -Cieankuna, rae kaxaslii R© He 3aMmellneH WM 3aMelleH OT
OJIHOTO JIO TSTH 3aMECTHTENSAMHM, BbIOpaHHbIMM M3 R® B OmHOM Kjacce 3TOro BapuaHTa
OCYILECTBJIEHHMS, KaKabli R® HE3aBUCHMO BBIOMPAIOT M3 rpynmsl, cocrosmei u3: -CFs, F, CI, -
CH; u -CH,CH3. B apyrom kjacce 3TOro BapuaHTa OCYINECTBIEHMs, Kablii R® He3aBHCUMO
BbIOMparOT U3 rpynmnsl, cocrosimeii u3: -CFs, F u -CHs.

B npyrom BapuaHTe OCYIIECTBIEHHUS, Kaabiii R® HE3aBUCUMO BLIOUPAIOT M3 IPYIIIIbI,
cocrositied u3: rajgoreHa U -Cjgankuia, A€ KaKAbIH alKWU HE 3aMELIeH WIM 3aMelleH OT
OJIHOTO JIO TISITH 3aMECTHTENsAMHM, BbiOpaHHbIMH M3 R® B omHOM Kjacce 3TOro BapuaHTa
OCYLIECTBIIEHHUS, KaXIblii R HE3aBUCUMO BBHIOMPAIOT U3 IPYIIIIbI, COCTOsILIEH U3: ranorena u -Cj
cAJIKWINIA, TA€ KaKIbIH aJKWI HE 3aMEIlEeH WIM 3aMeLIeH OT OAHOrO A0 TPeX 3aMEeCTUTEISIMHU,
BoIOpanHbIMU U3 RE. B 1pyrom kiacce 5Toro BapuaHTta OCyILECTBIIEHHS, KakIbli R He3aBUCHMO
BBIOMPAIOT M3 TPYMNIblL, cocrosmed u3: ramoreHa u -Cjgankmna. B japyrom kiacce 3Toro
BaPUAHTA OCYINECTBJIEHUs, KaX bl R HE3aBUCUMO BBIOMPAIOT W3 IPYIIIbI, cocTosimel u3: F u -
CH’.

B npyrom BapuaHTe OCYIIECTBJEHUS, KaKIbIH R sBnsercs -C.6anKuiaom, riue Kakablil
aNKMUJ HE 3aMEIleH MJIM 3aMeLIeH OT OIHOTO IO MSTH 3aMECTUTENSIMM, BHIOpaHHBIMU u3 RE. B
ONIHOM KJIaCC€ 3TOr0 BAPHMAHTA OCYLIECTBIEHHMS, Kaxabli R sBasercs -Cigankumom, e
KaXXIIbIA aJIKWJI HE 3aMEIIEeH WJIH 3aMELIeH OT OJHOTrO JI0 TPEX 3aMECTHTENSIMU, BEIOPAHHBIMU U3
R® B apyrom kiacce 3TOr0 BapHaHTa OCYIIECTBIEHHMs, Kaxnbii R° sBnsiercs -Cy gankunom. B
JPYTOM KJIaCCE 3TOTO BAPUAHTA OCYLIECTBIEHUs, Kaxkapbiid R® sisnstercst -CHj.

B npyroM BapuaHTe OCyLIECTBIEHHS, Kaxkablii R® sBnsieTcst rasoreHoM. B onHoM knacce
5TOrO BapUaHTa OCYIIECTBIIEHUs, Kax bl R sBsercs F.

B npyrom BapuaHTe OCYINECTBJIEHUS HACTOSILIET0 W300pETEHHs, R? HesaBucnmo
BBIOMPAIOT W3 TPYIIBL, cocTosiiedl u3: Bomopoxaa, ramoreHa, OH, okco, -C)gankmna, -OC).

cankmna, NH,, NH(Cjeankmna) u N(Cjeankuna),. B npyrom BapuaHTe OCYIIECTBIEHUS
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HACTOSIIETO N300PETeHHS, R? HesaBrcHMO BBIOUPAIOT U3 TPYIIIbI, COCTOsAIEH n3: rajoreHa, OH,
okco, -Cjankmna, -OC gankuna, NH,, NH(C; sankmna) u N(C;_gankumna),.

B 1pyroM BapuaHTe OCYLIECTBIEGHHs HacTosmero musobperenms, R® Hesasmcmmo
BBIOMPAIOT M3 TPYIIBL, cocTosiiedl u3: Bomopoxaa, ramoreHa, OH, okco, -C)ankmna, -OC).
sankuna u NH,. B Ipyrom BapuaHTe OCYIECTBICHHs HACTOAMEro n3obperenus, R® Hesasucimo
BBIOMPAIOT U3 TPYMIIbI, cocTosimeit u3: ranoreHa, OH, okco, -C¢ankuna, -OC; qankuna u NHo.

B apyrom BapuaHTe OCYILLECTBJICHUS, R? Hesasucimo BBIOMPAIOT U3 TPYIIIBL, COCTOSIIEH
u3. Bomopona, ranorena, -OH, N(R®), u Cp¢ankuna. B omHOM Kjgacce 3TOro BapuaHTa
ocymectieHns, R® HesaBuCHMO BBIOGHPAIOT U3 TPyIIIBL, cocTosimedl u3: Bogopona, F, -OH, NH,
u CH3

B npyrom BapuaHTe OCYILECTBJICHUS, R? HesaBucumo BBIOMPAIOT U3 TPYMITBI, COCTOSIICH
u3: Bomopona, ranorena, -OH, okco, N(R®), u Cisankuna. B oqHOM Kjacce 3TOro BapuaHTa
OCYLIECTBJIEHUS, R HesaBucnmo BBIOMPAIOT M3 IPYMIIbIL, cocTosimel u3: sopopoaa, F, -OH, NH,
u CHs. B npyrom BapuaHTe OCyILIeCTBIEHUS, R? HesaBucuMo BBIOMPAIOT U3 IPYIIIbI, COCTOSIIEH
u3. ramorena, -OH, okco, N(R®), u Cieankmuma. B omHOM Kjacce 5TOro BapuaHTa
OCYILECTBJIEHUS], RY HesaBucumo BbIOUpPArOT U3 TpyIbl, cocrosimeit u3: F, -OH, NH, u CHs.

B npyrom BapuaHTe OCYILECTBJICHUS, R? HesaBucumo BBIOMPAIOT U3 TPYIIBL, COCTOSIIEH
u3: ranorena, -OH, N(R®), u Cy_¢ankuna. B ogHOM Kj1acce 3TOro BApMAHTA OCYIIECTBIICHUS, R¢
HE3aBHCHUMO BBIOMPAIOT U3 rpymmbl, coctosmed u3: F, -OH, NH; u CHj.

B npyrom BapuaHTe OCYILECTBJICHUS, R? HesaBucumo BBIOMPAIOT U3 PYMIIbL, COCTOSIIEH
u3: Bomopoma, ranoresa u Csankuna. B OJHOM Kiacce 3TOro BapuaHTa ocymecTsieHms, R
HE3aBUCUMO BBIOMPAIOT M3 IPymIbl, cocrosimed u3: Bomopona, F u CHi;. B npyrom Bapuanre
ocymecTsienns, R® He3aBHCHMO BBIGHPAIOT U3 TPYIIIIBL, COCTOAMEH 13: ranoreHa i C | aKua.
B OIHOM KJIacCe 3TOr0 BapHaHTAa OCYLIECTBICHHs, R’ HE3aBHCHMO BBHIGHPAIOT W3 IPYIIIbL
cocrosuei u3: F u CHs.

B 1pyrom BapraHTe OCYLIECTBJIEHUS] HACTOSIIErO M300peTeH s, Kaxabiii R® He3aBrCMMO
BBIOMPAIOT W3 TPYMIbI, COCTosmei u3. Bomopoda, -Cjsankmna u -C,eankenuna. B apyrom
BAPUAHTE OCYLLECTBIICHUS, R? HesaBucnmo BBIOMPAIOT U3 rpymnmbl, cocrosimeit uz: -OH u N(RE),.
B OIHOM KJIacCe STOrO BapHAHTA OCYLIECTBICHMs, R’ HE3aBHCHMO BBHIGHPAIOT M3 IPYIIIbL,
cocrosied u3: -OH u NH,. B npyrom knacce 3Toro BapuaHTa OCYILIECTBJICHMUS, RY sBmsercs -
OH. B npyrom kjacce 3TOro BapuaHTa OCYIIECTBIICHUS, RY siBisiercss NH,.

B 1pyrom BapuaHTe OCYLIECTBIEHUS] HACTOSIIErO U300pETEHNs!, KaXxIblii R® HE3aBHCHMO
BBIOMPAIOT M3 TPYMIbL cocTosmed u3: Bomopoma u -Ciganmkuia. B ogHOM kiacce 3TOro
BapHaHTa OCyLIECTBJIeHUs, R° sBisieTcss BOIOpPOmOM. B jmpyrom kiacce 3TOrO BaphaHTa
ocyectsieHusi, R® sipisiercst -Cy_¢alKuiIoM.

B IpyroMm BapHaHTE OCYLIECTBIEHHS HACTOSILEro M300peTeHus, Kaxublii R BeGHparoT
U3 Tpynmel, cocrosiuieii u3: ranoreHa, -Cieankuna, -OH, -OCisankuna, -OC;¢LUKI0ATKATA, -
OCyuukinorerepoankmia, CN, -NH,, -NH(Cisankuna), -NH(Csenuknoankuna), -NH(C,-
slukJiorerepoankmina), -N(Cieankuna),, -N(Cssuuknoankmuna); u -N(C)¢IIUKIOreTepoalikuia);,

rIe KaXKIbIi AJIKWJI, HUKJIOAJIKUIT U HUKJIOTCTCPOAJIKHUIT HE 3aMCIICH WJIN 3aMCIICH OT OAHOI'0 10
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TPEX 3aMeCTUTENISIMH, He3aBUCUMO BhIOpaHHbIME U3. -OH, ranorena, unano u -S(0)>CHj.

B npyrom BapuaHTe OCYIIECTBJIEHUS] HACTOSIIETO U300pETEHUs], KaXIbIit R! BBIOUPAIOT
U3 Tpynmel, cocrosiuied u3: ranoreHa, -Cjgankuna, -OH, -OC,¢ankuna, -OC;_¢LUUKIOATKUIA, -
OC,¢uuknorerepoankmia, CN, -NH,, -NH(C; ¢ankuna) u -N(Cj¢ankuna),, rue Kaxabli ajKu,
LUKJIOAJKA ¥ I[HUKJIOT€TepPOaJKUI He 3aMeIleH WM 3aMelleH OT OJHOro 10 Tpex
3aMeCTUTENISIMH, He3aBUCUMO BbiOpaHHbIME U3. -OH, ranorena, uuano u -S(0),CHs.

B npyrom BapmaHTe OCYILIECTBJICHHMS HACTOSILIErO M300PETEeHUs], KaXKIbIid R’ BBIOMPAIOT
U3 Tpynnel, cocrosimed u3: rajgoreHa, -Cjeankuna, -OH, -OC¢ankuna, CN, -NH,, -NH(C,.
cankmna) u -N(C)_gankuna),, re KaxIbli aJKul He 3aMelleH WM 3aMeleH OT OQHOrOo J0 Tpex
3aMECTHUTEJISIMH, He3aBUCHMO BbiOpaHHbiMU U3: -OH, ranorena, nuano u -S(0),CHs.

B npyrom BapuaHTe OCYIIECTBIIEHUS HACTOSIIETO U300pETEHUs], KaXIbIit Rf BBIOUPAIOT
U3 TPYIIIBI, COCTOsMIEH u3: rajoreHa, -Cy qankuna, -OH, -OC_¢ankuna u CN, rae kaxablid aJKui
HE 3aMelleH WU 3aMelleH OT OJHOIO JI0 TPeX 3aMECTHUTEJISIMU, HE3aBUCUMO BBIOPAHHBIMU U3 -
OH, ranorena, uuano u -S(0O),CHs.

B npyrom BapuaHTe OCYIIECTBIIEHUS] HACTOSIIETO U300pETEHUs], KaXKIbIit Rf BBIOMPAIOT
U3 TPYIIIBI, COCTOsIEN u3: rajoreHa, -Ciqankuna u -OH, rae xaxaplii ankuia He 3aMeIleH WiIn
3aMeIleH OT OJHOTO JI0 TPeX 3aMECTHUTENSIMH, HEe3aBUCHUMO BbiOpaHHBIMU u3: -OH, rajoreHna,
nuaHo u -S(O),CHs. B onHOM Kjtacce 3TOro BapuaHTa OCYLIECTBIIEHUS, KaKIbIH R’ BBIOHPAIOT
u3 rpynsbl, cocrosimeit u3: F, -CH; u -OH.

B npyrom BapuaHTe OCYIIECTBJICHHS] HACTOSIIETO M300pPETeHUs, KasKIbId R' sBnsercs
rajoreHoM. B ofHOM kjacce 3TOro BapuaHTa OCYILIECTBIEHUS, R' siBsiercs F.

B npyrom BapuaHTe OCyIIECTBJIEHUS] HACTOSIIIETrO M300PETEHMUS, KasKIbIi R sBrstercst -
C\-6IIKHIIOM, T7I€ KOKABIN aJIKWII HE 3aMeLIeH WU 3aMeIIeH OT OJHOTO IO TPEX 3aMECTUTEIISIMH,
He3aBUCHMO BbIOpanHbiMH u3. -OH, ramorena, umaHo u -S(0),CHs;. B omHOoM kiacce 3Toro
BApUAHTa OCYLIECTBJICHUs, KaXKAbIN R! sBasercs -CsankusioM. B moakiacce 3Toro xjacca, RS
sieisiercst -CHs.

B npyrom BapuaHTe OCYIIECTBJIEHHUS] HACTOSIIETrO M300PETEHMSI, KasKIbIi R sBnstercst -
OH.

B 1pyrom BapHaHTe OCYINECTBJICHHS] HACTOSIIErO M300peTeHus, Kaxablii R BoIOMparoT
U3 TPYyNIbl, cocrosieit u3: ranorena, C.qankumna, -OH, -OC,¢ankuna, -S(O)y,-Cgankmna, -CN,
-CF;, -OCHF; u -OCF;, roe kakablil alkuil HE 3aMEIleH WM 3aMelleH OT OJHOTO A0 Tpex
3aMeCTHTEJISIMH, He3aBUCUMO BbIOpaHHbiMU U3: -OH, ranorena, nuano u -S(0),CHs.

B npyrom BapHMaHTe OCYINECTBJIECHMS] HACTOSIIErO M300pETeHHs], Kaxablii R BHIOMparoT
U3 Tpynmel, cocrosimeit u3: ranorena, Cigankuna, -OH, -OC, ¢ankuna,-CN, -CFs, -OCHF, u -
OCF;, roe KakOplid alKWI HE 3aMelIeH MJIM 3aMEIleH OT OJHOTO A0 TPeX 3aMECTHTEJISIMH,
He3aBHCUMO BeIOpanHbIME 13: -OH, ramorena, unano u -S(0),CHj.

B npyrom BapuMaHTe OCYINECTBJIECHHS] HACTOSIIErO M300peTeHus], Kaxabiii R BHIOMparoT
U3 rpynmel, cocrosmei u3: ranoreHa, Cieankuna, -OH, -CN, -CF;, rae xaxabiii ankun He
3aMeIleH WM 3aMeIleH OT OJJHOTO JI0 TPeX 3aMeCTUTEIISIMU, He3aBIUCUMO BbIOpaHHbIMU u3: -OH,

rajjoreHa, nuaHo u -S(0),CHs.
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B 1pyrom BapuMaHTe OCYINECTBJIEHHS] HACTOSIIErO M300pETeHus], Kaxablii R BHIOMparoT
u3 rpynmel, cocroswmend u3: rajoreda, -OH, -CN u -CF;. B ogHOM kJjiacce 3TOro BapuaHTa
ocywLIecTBIeH s, Kaxabiii R® BeiOuparoT us rpynmbl, cocrosinieii us: F, -OH, -CN u -CFs.

B npyrom BapuaHTe OCYIIECTBIIEHHUS] HACTOALIETO N300PETEHUS], KaXKIbIi R" HesaBucumo
BBIOMPAIOT M3 TPYyMIbL cocrosmeid u3: Bomopoxa u -Cisankmna. B omHOM Kkiacce 3Toro
BapHaHTa OCYIIECTBIICHUS, R" sBusercs BOZIOpoAOM. B japyrom kiacce 3TOro BapuaHTa
OCYIECTBJIEHUS], R" spnsiercs -C|_6QJIKHAJIOM.

B npyrom BapuaHTe OCYIIECTBJIEHHS HACTOSIILIETrO U300pEeTEeHUs], KasKIbIi R' He3aBHCHMO
BBIOMPAIOT M3 TPYIIbL, COCTOselr u3: Bomopoma u -Cgankmia. B ogHOM Kilacce 3TOro
BapHAHTA OCYIIECTBIICHUS, R! seasercs BOIOpOAOM. B npyroMm kjacce 3TOro BapHaHTa
OCYIIECTBJICHUS, R! sBisiercst -C1_6a KoM,

B npyroM BapuaHTe OCYINECTBJIEHHUs HACTOSINETO M300peTeHus, Kaxabli RE sBisercs
rajoreHoM. B 01HOM KJtacce 3TOro BapuaHTa OCyLIECTBIEeHH s, Kaxbiid R® senstercs F.

B npyrom BapmaHTe OCYIIECTBIIEHUS HACTOSINErO U300PETeHUs, KaXKIbIN R’ BBIOUPAIOT
u3 rpymmbl, cocrosmendn u3: -Cgankmma, -Cpgankenuna, -Csguuknoankuna, -C,
GLIUKJIOTETePOANIKIIIA, apWjia W TeTepoapwia, TNe KaMIbld aJKWJ, AJIKEHWI, THKJIOATKHI,
LUKJIOTETEPOANIKIJI, apUil U TEeTepoapwyl He 3aMelleH WM 3aMelleH OT OJHOTrO IO Tpex
3aMECTHTEJISIMHU, HE3aBUCUMO BbIOpaHHbIME u3. -Cigankuia, -Csguuknoankmina, -OH, -OC
saNikuia, -OCs_gLIMKJIOANIKUa, rajoreHa, nuaHo u -S(0),CHj;.

B npyrom BapmaHTe OCYILIECTBJIEHUSI HACTOSINErO M300PETeHUs, KaXKIbIN R’ BBIOHPAIOT
u3 rpynmbl, cocrosiment u3: -Cpgankuna, -Cjgankenuna, -Cseuuknoankuna u  -C,
GLIUKJIOTETePOANIKIIIA, TA€ KAKABIA aJIKWJI, AJKeHWUJI, LUWKJIOAJIKWI WM LUKIOT€TEPOAIKII He
3aMelleH WK 3aMelIeH OT OJHOIO JI0 TPEX 3aMEeCTUTEIISIMH, HEe3aBUCHMO BbIOpaHHBIMU u3: -Cj
cankmna, -Csgruknoankuna, -OH, -OCigankuna, -OC;¢IUKIOAIKWIA, TaJIOreHa, [HAHO U -
S(O),CHs.

B npyrom BapuaHTe OCYIIECTBIIEHUS HACTOSIIErO M300PETEHUs, KaXKabIi R’ BBIOHPAIOT
u3 rpynmbl, coctosmed u3: -Cpgankuna, -Csguuknoankuiga u -C, ¢LIMKJIOTeTepOaIKuIa, Te
KOKABIA aNKWI, UKJIOAJIKUI W LUKJIOTETEPOANKIII HE 3aMEIleH WM 3aMeIleH OT OXHOro 0
TPEX 3aMECTHUTEJISIMH, HE3aBHCUMO BbliOpaHHbIMEH 3. -C)¢anmkuna, -Cjguukinoankuna, -OH, -
OC¢ankuna, -OCsg¢uuknoankmna, ramoreHa, muano u -S5(0),CH;. B nppyrom BapuanTe
OCYIIECTBJICHUS] HACTOSIIIErO M300pPETeHUsI, Ka Kbl R/ BBIOMPAIOT U3 TPYIIIbI, COCTOSIIIEH U3: -
Cieankuna, -Cs guuknoankuna u -C, ¢LIUKJIOTeTEPOATKIIIA, TAe KKIbINA KW, LUUKJIOATKUI U
LUKJIOTETEPOATKILIL.

B npyrom BapuaHTe OCYILIECTBJICHUS HACTOSIIETO M300PETEHUS, KaXKIbIi R’ stBrsieTcst -
ClealIKWJIOM, TOE€ KaKIObI aJKWI, He 3aMeleH W 3aMelleH OT OJHOro JO Tpex
3aMECTHTEJISIMU, HE3aBUCUMO BbiOpaHHbIMH u3:. -Cigankuia,-Csguuknoankmia, -OH, -OC
cankuna, -OCs gLuKIOaNKuia, rajoresa, nuaHo u -S(0),CH;. B ogHOM kj1acce 3TOro BapuaHTa
OCYILECTBJIEHUs], KAXKbII R siBnsiercst -C_6aIKHIOM.

B npyrom BapuaHTe OCYIIECTBJICHHS HACTOSILEr0 M300PETEeHUs, KaXIblil R* BBIOHPAIOT

u3 rpynmsl, cocrosuieil u3: -Csankuna, -Cysankenuna, -CssLukioankuna, -Cs_s[IUKI0ANKUIIA, -
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C)6IIMKJIOTeTEPOANIKIJIA, aApIia U TeTepoapwiia, TAe KaXKAbIH aJKWJI, aJKeHHJI, HKJIOAJIKWIL,
LUKJIOTETEPOAJIKIJI, apuil U TeTepoapwyl He 3aMeIleH WM 3aMelleH OT OJHOIrO IO Tpex
3aMECTHUTEJISIMHU, HE3aBUCUMO BblOpaHHbIMH u3. -Cjeankuna, -Cseuuknoankuna, -OH, -OC;.
sanikuia, -OCs_gLIMKJIOANIK|a, rajoreHa, nuaHo u -S(0),CHj;.

B npyrom BapuaHTe OCYIIECTBJICHHUS HACTOSILEr0 M300PETEHUs], KaXKIbIi R* BBIOMPAIOT
u3 rpymmbl, cocrosimmert u3: -Cgankuna, -Cpeankenmna, -Csgnuknoankmwia u -Co
cLIUKJIOTETEPOANIKIIIA, TA€ KaKABIA aJKWJ, aJKeHWUJI, LUWKJIOAJKWI WM LUKIOT€TEePOAIKII He
3aMeIleH WK 3aMeIleH OT OJHOrO A0 TPeX 3aMeCTUTENISIMH, HE3aBUCUMO BbIOpaHHBIMU U3: -Cj
cankuia, -Cseumkioankuna, -OH, -OCigankuna, -OCs¢LIMKIOANKNIIA, TaJoreHa, LUaHO U -
S(O),CHs.

B npyrom BapuaHTe OCYINECTBISHHS HACTOSIIEr0 M300pEeTeHUs, KaXKIbIN RK BBIOUPAIOT
u3 rpynmbl, cocrosmed u3: -Cpgankuna, -Csguuknoankunga U -C, ¢LIUKJIOTETEpOATKUIA, TIe
KOKABIA aJNKII, [UKJIOAJIKUI W LUKJIOTETEPOANKII HE 3aMEIleH WU 3aMelleH OT OXHOTrO 0
TPEX 3aMECTHUTEJISIMH, HE3aBHCUMO BbIOpaHHBIMU 3. -C) ganmkmna, -Cjguukinoankuna, -OH, -
OCsankuna, -OC; gIUKI0ANKIIA, TajoreHa, nuano u -S(0),CHs.

B npyrom BapuaHTe OCYINECTBJICHHS HACTOSIIETO U300PETEHMUs], KasKIIbIi R* snsercs -
CleaIKWJIOM, TIE€ KaKIObI aJKWiI, He 3aMeleH WU 3aMelleH OT OOHOro MO0 Tpex
3aMECTHTEJISIMHU, HE3aBUCUMO BbIOpaHHbIMH u3. -Cigankuia, -Csguuknoankmna, -OH, -OC
cankuna, -OC; gLuknoankumia, rajoresa, nuaHo u -S(0),CH;. B ogHOM kJ1acce 3Toro BapuaHTa
OCYILECTBJIEHUs], KAXKIbII R* sBasiercs -C1.6aJKUIIOM.

B npyrom BapmaHTe OCYLIECTBJICHUS HACTOSIIErO M300PETEHMS], KasKIIbIi R- BBIOUPAIOT
u3 rpymmbl, cocrosmed u3: -Cigankmna, -Chgankenuna, -Csguuknoankuna, -Cs.
cLIUKJIOTETePOANIKIJIA, apujia U TeTepoapuia, INe KaXIblid aJKWJ, aJKEHWI, HUKIOATKHUIL,
LUKJIOTETEPOAJIKIII, apuUil U TeTepoapwyl He 3aMelleH WM 3aMelleH OT OJHOro 10 Tpex
3aMECTUTEJISIMH, HE3aBUCHUMO BBIOpaHHbIMU u3. -C)gankuia, -Csgumknoankuna, -OH, -OC,.
sankuia, -OCs_gLIMKIIOAJIKKIa, rajoreta, nuaHo u -S(0),CHs;.

B nmpyrom BapuaHTe OCYLIECTBIIEHUs HACTOSIIETO U300PETEHMUS, KasKIIbIi R: BBIOUPAIOT
u3 rpymmbl, cocrosimedt u3: -Cpgankuna, -Cpgankenuna, -Csguuknoankuina u  -C,
GLIUKJIOTETEPOANTKIIIA, TA€ KAKABIA aJKWJI, AJIKeHWUJI, LUKJIOAJKWI WM LUKIOT€TEPOATKII He
3aMeIleH WM 3aMeIleH OT OJHOrO A0 TPeX 3aMeCTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMU U3: -Cj
sanikuia, -Csgumkioankuna, -OH, -OCigankuna, -OCs¢LIMKIOANKUIA, TaJOreHa, [UaHO U -
S(O),CHs.

B npyrom BapuaHTe OCYIIECTBIICHUS HACTOSIIETO M300PETEHMUS], KasKIIbIi R" BBIOWPAIOT
u3 rpynmbl, cocrosmen u3: -Cpgankuna, -Csguuknoankuia u -C, ¢LIUKJIOTETEpOATKUIa, TIe
KOKABIA QKW TUKJIOATKUI M LIUKJIOTETEPOATKUI HE 3aMEIeH JIM 3aMEeLIeH OT OJHOTO IO
TPeX 3aMECTHUTEJNISIMH, HE3aBHCHMO BbIOpaHHbIMEH 3. -C)ganmkmna, -Cjguukinoankuia, -OH, -
OC¢ankuna, -OCs gIuKIOaNKHIIA, TanoreHa, muano u -S(0),CHs.

B npyrom BapmaHTe OCYIIECTBIIEHUSI HACTOSIIETO M300PETEHUs, KaXKIbIi R sBnsercs -
ClealIKWJIOM, TO€ KaKObIA aJKWI, HE 3aMelleH WM 3aMelleH OT OJHOro J0 Tpex

3aMECTHUTEJISIMHU, HE3aBUCUMO BbIOpaHHbIMH M3 -Cieankuia, -Cseuuknoankuna, -OH, -OCi.
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cankuna, -OCs gLuKIOaNKuiIa, rajoresa, nuaHo u -S(0),CH;z. B ogHOM kj1acce 3Toro BapuaHTa
OCYILECTBJIEHUs], KAXKbII R snsiercs -C1.aIIKHUJIOM.

B npyrom BapuaHTe OCYLIECTBIEHUS] HACTOSILIEr0 H300peTeH s, Kaskabiii R™ He3aBHCHMO
BBIOMPAIOT M3 TPYyMIbL cocTosied u3: Bomopoma u -Cigankuia. B ogHOM Kiacce 3Toro
BapuaHTa OCyllecTBieHus, R™ sBisercs BomopomoM. B mpyrom kjacce 3TOro BapuaHTa
ocywmectienusi, R siysiercst -Cy_aikuiom.

B npyrom BapmaHTe OCYIIECTBJIEHUS HACTOAIIEro n300pereHust, n paseH 0, 1, 2, 3 wu 4.
B onHoM knacce 3Toro BapuaHTta ocyuiecTBieHus, n pasex 0, 1, 2 unu 3. B npyrom kiacce 3Toro
BapHaHTa OCyllecTBJeHUs, n paBeH O, 1 wmm 2. B oaHOM Kjacce 3TOro BapHhaHTa
ocyliecTBiaeHus, n paseH O unu 1. B oqHOM Kilacce 3TOro BapuaHTa OCYIIECTBJICHUs, N paBeH |,
2, 3 unu 4. B npyrom kiacce 3TOro BapuaHTa OCYLIECTBJEHUs, n paseH 1, 2 unu 3. B npyrom
KJIaCCe 3TOr0 BapHaHTa OCYIIECTBJIEHMs, n paBeH | wim 2. B npyrom kjacce 3TOro BapUaHTa
ocyuiecTsieHus, n paseH 0. B npyrom kiacce sToro BapuaHTa OCylleCTBIeHHs, n paseH 1. B
APYTrOM KJjlacce 3TOrO BapuaHTa OCYLIECTBJIEHHUs, N paBeH 2. B apyrom kiacce 3Toro BapuaHra
OCYILECTBJIEHUs, N paBeH 3. B Apyrom kjacce 3TOro BapuaHTa OCYLIECTBJICHUS, N paBeH 4.

B npyrom BapmaHTe OCYIIECTBJIEHHUS HAacTOsIIero nu3odperenus, m paseH 0, 1 wim 2. B
OIHOM KJIacCe€ 3TOro BapuaHTa ocyluecTBieHus, m paBedH O wnu 1. B npyrom kiacce 3Toro
BapHUaHTa OCYLUECTBJIEHUs, M paBeH | win 2. B 1pyrom kjacce 3TOro BapUaHTa OCYLIECTBJICHUS,
m paseH 0. B apyrom kiacce 3Toro BapuaHTa OCyllecTBJeHUs, m paseH 1. B npyrom kiacce
5TOr0 BapuaHTa OCYLIECTBJICHUs], M paBeH 2.

B npyrom BapuaHTe OCyIIECTBIIEHHUS HACTOSIIEro n3oo0perenust, p pasex 0, 1, 2, 3 nunm 4.
B opHOM KJtacce 3TOro BapuaHTa OCylecTBieHus, p paseH O, 1, 2 unu 3. B 1pyrom kmnacce 3Toro
BapuaHTa ocyuiecTBieHus, p paseH O, 1 wumm 2. B omHOM Kjlacce 3TOrOo BapUaHTa
ocyuecTsieHus, p paseH O mnu 1. B ogHOM Kilacce 3TOro BapuaHTa OCYIIECTBIIEHUS, P paBeH 1,
2, 3 unu 4. B npyrom kjiacce 3TOro BapuaHTa OCYINECTBJIEHUs, p paseH 1, 2 wiu 3. B npyrom
KJIacCe 3TOr0 BapUaHTa OCyLIeCTBJIeHUs, p paBeH | mmu 2. B apyrom kmacce 3Toro BapuaHTta
ocymiecTsieHus, p paseH 0. B npyrom kjiacce 3Toro BapuaHTa OCyIleCTBIeHHs, p paBeH 1. B
APYyTrOM KJjlacce 3TOr0 BapuaHTa OCYLIECTBJICHUs, p paBeH 2. B apyrom kiacce 3Toro BapuaHra
OCYILECTBJIEHUs], p paBeH 3. B npyrom kijacce 3Toro BapuaHTa OCYLIECTBJICHMUS], P paBeH 4.

B npyrom BapuaHTe OCYIIECTBJIECHHS HacTosero muzoodpereHus,  paseH 0 wm 1. B
APYroOM KJjlacce 3TOrO BapuaHTa OCylLIecTBJeHus, q paseH 0. B nmpyrom kiacce sToro BapuaHra
OCYILECTBJIEHUS], ( paBeH 1.

B npyrom BapmaHTe OCyLIeCTBIIEHHsI HacTosiero uzodpereHus, r paseH O mmm 1. B
APYyroM KJjlacce 3TOro BapHaHTa ocyllecTsieHus, r paseH 0. B apyrom kiacce 3Toro BapuaHra
OCYLLIECTBJIEHUS, I paBeH 1.

B npyrom BapuaHTe OCYIIECTBJICHUS] HACTOSALIETO H300peTeHHs, N300peTeHNEe OTHOCUTCS

K COeAMHEHUSIM CTPYKTYpHOH popmysr la:
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R%0.3)

R°1.3) N
N RS RZ

Ia;
win ux (apMaleBTHUECKU MpUeMJIEeMONW Coju. B OmHOM KJjacce 3TOro BapHWaHTa

OCYHIECTBJICHUA, A siBisieTcst MUPUAUHOM.

(R%)o-3 N
7{@]]
1
B npyrowm knacce 3Toro BapuiaHTa OCyIIECTBICHUS, A SIBIISIETCS R™,
(R%o3 N
| N
R‘l
B npyrom kiacce 3TOro BapuaHTa OCYILLECTBJIEHUs, A SABJISIETCS .

(R%o3
N R
B npyrom kiacce 3TOro BapuaHTa OCYLIECTBJIECHUs, A SIBJISETCA .

(R%o3 AN
N R’
B npyrom knacce 3TOro BapuaHTa OCyILIECTBICHUsA, A SBJISIETCS .
R®)o.
(R%)o0-3 _-N ﬁ
| /
ig_ X
B npyrowm knacce 3Toro BapuaHTa OCyIIECTBICHUS, A SIBJISIETCS: R',
(R%03 N
B

R1
B npyrom kiacce 3TOro BapuaHTa OCYIECTBIEHUs, A ABJISETCS: .

B npyrom BapuaHTe OCYINECTBIIEHUS HACTOSALIETO H300peTeHMsI, N300peTeHNEe OTHOCUTCS

K COeAMHEHUSIM CTPYKTYpHOH popmyusr Ib:
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o Ry

R%-3)

win ux (apMaLeBTUYECKH TNpPUEMIIeMOH coiu. B OgHOM Kjacce 3TOro BapHaHTa

OCYIIECTBJIEHNS, A SIBJISIETCSI TUPUIUH.
(R*o-3

Iy

1
B npyrom knacce 3TOro BapuaHTa OCYILECTBJIEHUs, A SBJISETCS .

(R¥o-a

R'I
B npyrom kiacce 3TOro BapuaHTa OCYILECTBJIEHUs, A SABJISIETCA .

(R%)o3

4
B npyrom kiacce 3TOro BapuaHTa OCYILIECTBJIECHUs, A SBJISETCA .

(R*)o.3

R1
B npyrom kiacce 3TOro BapuaHTa OCYLIECTBIEHUs, A SBJISETCS .

(R%)o3 \/ N

N

m/\\_//

1
B npyrowm knacce 3Toro BapuaHTa OCyIIECTBICHHS, A SIBJISIETCS: ’?71 .

(R*o.3

\ /

R1
B npyrom kiacce 3TOro BapuaHTa OCYILECTBIEHUs], A ABISETCS: .

B npyrom BapuaHTe OCYIIECTBJIEHUS] HACTOSILIETO N300pETEHMsI, N300pEeTeHNEe OTHOCUTCS

K CO€AMHEHUSIM CTPYKTYpHOH popmysr Ic:
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R%1.3)

Ic;
win ux (apMaleBTHUECKU MpUeMJIeMON Ccoju. B OmHOM KJjacce 3TOro BapHWaHTa

OCYIECTBJICHUA, A saBnstercst MUPUAUHOM.

g
o

Joa

/

1
B npyrowm knacce 3Toro BapuaHTa OCyIIeCTBICHHS, A SIBISIETCS R,

(R*)oa AN
| N
F .
B npyrom kiacce 3TOro BapuaHTa OCYILECTBJIEHUs, A SBJISIETCS .
(R%0-3 SN
i{@ )
B npyrom kiacce 3TOro BapuaHTa OCYLIECTBJIECHUs, A SIBJISIETCA R".
(R%)o3 A
'IL/fNj\m
B npyrom kiacce 3TOro BapuaHTa OCYLIECTBJIEHUsA, A SBJISETCS .

R?),.
(R%)o3 _N j
| e
577_ X
B npyrowm knacce 3Toro BapuaHTa OCyIIECTBICHHS, A SIBJISIETCS: R,
(R%03 N
X

R‘l
B npyrom kiacce 3TOro BapuaHTa OCYIECTBIEHUs], A ABJISETCS: .
Coenunenue CTpyKTypHOH (popmydbl I, BKiItOUaeT coennHeHus CTPyKTypHbIX Gopmy la,
Ib u 1c u ux papmareBTHUECKH TPUEMIIEMbIE COJIU, THAPATHI U COJIbBATBHL

Jlpyroii BapuaHT HACTOSIIEr0 M300pPETEHUs] OTHOCUTCS K COENUHEHHMSM CTPYKTYpPHOMH
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dbopmysl I, roe:

A BBIOMPAIOT U3 IPYMIIbL, COCTOALIEH U3:
(1) nmupunusa,

(2) nupumuauHa,

(3) nupasuHa,

(4) uapaszona,

(5) umupazol 1,2-alnupuguna,

(6) muppono[3,2-c|nupununa,

(7) muppono[2,3-b]nupunnna,

(8) mupasona,

(9) Tnodena u

(10) 1,2,4-oxcaguazona,

rae A He 3aMCIICH HJIK 3aMCIICH OT OOAHOI0 A0 IIATH 3aMCCTUTEIISIMU, BbI6paHHI:>IMI/I us3

B BBIOMPAOT U3 TPYIIIBL, COCTOSALIEH U3:
(1) nupaswuHa,

(2) nupunuHa,

(3) nupumuanHa 1

(4) nupunaszuxa,

rac KEI)KI[LIFI B mHe 3aMCIICH WM 3aMCIIEH OT OAHOI0 A0 TpEX 3aMECTUTCIISIMHU,

b
BbIOpaHHBIMU U3 R7;

R' BBIGHPAIOT U3 IPyIIIIBL, COCTOAMIEH 13!
(1) -SOsH,

(2) -SO,NH,,

(3) -SO,C_gankun-NHo,,
(4) -SO,NH-C,_¢ankuina,
(5) -SO,Cankuna,

(6) -SO,C5_gLIMKIOATKHIIIA,
(7) -C(O)NHo,

(8) -CO-H,

(9) -CN,

(10) ranorena,

(11) -OH,

(12) -OC,_gankuna,

(13) -Cy_ankuina,

(14) -Ci_¢anxun-OH u
(15) CFs3,

rae Ka)KHbIﬁ AJIKWUJI W IHKJIOAJIKHUII HE

d
3aMeCTUTEIISIMH, BBIOpaHHBIMHU 13 R™;

2
R” sBnsieTcs Bogoponowm;

3aMCLICH MKW 3aMCIICH OT OAHOr0 A0 TpEX
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R® BBIGHPAIOT U3 IPYIIIIbL, COCTOALIEH 13!

(1) umknorekcana,

(2) uuknorenTasa,

(3) nupponuauxa,

(4) azeTnnuHa,

(5) nunepunnna,

(6) nunepasuHa,

(7) azenana,

(8) mopdonuHa,

(9) TnomoponuHa,

(10) okcazemnaHa,

(11) n3ounnonuHa,

(12) pUruapPON30XUHOJIMHA,

(13) azabunmkio[2.2.1]renTaHna,

(14) azabunukio[3.1.1]renTana,

(15) azabunukio[4.1.0]renTana,

(16) azabunmkio[3.2.1]okraHa,

(17) azabunukio[3.2.0]renTana,

(18) azacrimpo[2.5]okraHa,

(19) nurugporueno|3,2-c|nmupuanHa,

(20) npurunpoummnasol 1,2-alnupazuxa u

(21) rexcarunpodypo[3,2-b]nuppona,

rae R® He 3amelnen Wi 3aMelneH OT OXHOTO 0 BOCHMH 3aMECTHTEINCH, BBIODAHHBIX H3
RS

WIIN UX (hapMaleBTHUECKH IPUEMIIEMO COJH.

JIpyroit BapuaHT OCYIIECTBJIEHHsI HACTOSIIEr0 M300pETEeHHs OTHOCHUTCSI K COCANHEHUSIM
CTPYKTypHO# hopmyJel I, rre:

A BBIOMPAIOT M3 TPYMIIBIL, COCTOSLIECH U3

(1) nupunusa,

(2) nupumuanHa,

(3) nupasuHa,

(4) uanasomna,

(5) mmunaszo[ 1,2-a]mupununa,

(6) muppono[3,2-clnupunuHa,

(7) muppono[2,3-b]nmupuanna,

(8) mupasouna,

(9) Tnodena u

(10) 1,2,4-oxcaguazona,

rac A He 3aMCIICH WK 3aMCIICH OT OAHOTO A0 IIATH 3aMCCTHUTEIISAMU, BbI6paHHbIMI/I us3
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B BBIOMpPAOT U3 TPYIIIBL, COCTOSALIEH U3:
(1) nmupunuHa,
(2) nupumuanHa 1

(3) nupunaszuna,

rae Kaxaold B He 3aMemmeH WM 3aMellleH OT OXHOro 0 TPEX 3aMECTUTCIISIMU,

BbIOPAHHBIMHU U3 Rb;

R' BBIGHPAIOT U3 IPyIIIIBL, COCTOAMIEH 13!
(1) -SOszH,

(2) -SO,NH,,

(3) -SO,C_gankun-NHo,,
(4) -SO,NH-C,_gankuina,
(5) -SO,Cgankuna,

(6) -SO,C_glLIUKIOATKHIA,
(7) -C(O)NHo,

(8) -COxH,

9) -CN,

(10) ramorena,

(11) -OH,

(12) -OC,_gankuna,

(13) -Cy_gankuna,

(14) -Ci_¢anxkun-OH u
(15) CFs,

e KaKObIM aJKUJ W [UKJIOAJKUII He 3aMelleH

3aMeCTUTEISIMH, BEIOpaHHbIMH n3 RY;

R? siBistercs BOZIOPOOM,;

R’ BBIOMPAIOT M3 TPYIIIbI, COCTOSIIEH U3:
(1) nmupponunuHa,

(2) azerunuHa,

(3) nunepunuHa,

(4) nunepasuHa,

(5) azenana,

(6) MmopdonuHa,

(7) Tnomoponuna,

(8) okcazenana,

(9) uzomHIONMMHA,

(10) AUrUaPON30XUHOJIMHA,
(11) azabunukio[2.2.1]renTana,
(12) azabunukio[3.1.1]renTana,
(13) azabunukio[4.1.0]renrana,

(14) azabunukio[3.2.1]okraHa,

HUJIn

3aMECIIECH OT OAHOTO OO0 TpeEX
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(15) azabunukio[3.2.0]renTaHna,

(16) azacriupo[2.5]okraHa,

(17) nurugporueno|3,2-c|nupuanHa,

(18) nurunpoummnaszol 1,2-a]nupazuxa u

(19) rexcarunpodypo[3,2-b]nuppona,

rae R? He 3aMelnen mim 3aMelieH OT OXHOTO 1O BOCHMH 3aMECTHTENCH, BHIOPAHHBIX I3
R;

WK UX (papMarieBTHYECKH MPUEMJIEMOI COJTH.

JIpyro¥i BapUaHT OCYIIECTBJICHUS] HACTOSIILIETO M300pETeHUsT OTHOCUTCSI K COCTUHEHUSIM
CTpyKTypHO# popmyisr I rae:

A sBISI€TCS MHUPUIMHOM, I/Ie MUPHUIWH HE 3aMEIIeH WJIM 3aMeIleH OT OJHOrO JI0 TPex
3aMECTHTENSAMH, BHIOPaHHBIMU U3 RY;

B sBisiercss mupuauHOM, Tle MUPUAMH HE 3aMEINeH WJIM 3aMeLIeH OT OZHOTO IO TPex
3aMeCTHTe ISIMH, BEIOpaHHbIMH 13 R”;

R' BBIGHPAIOT U3 IPYIIIIBL, COCTOALIEH 13!

(1) -SO,NH,,

(2) -C(O)NH, u

(3) -OH;

R? siBysteTcs BOZOPOIOM;

R® BBIOHPAIOT U3 IPYIIIIbL, COCTOALIEH 13!

(1) nunepuanHa,

(2) azenana u

(3) mopdonuna,

rae R? He 3aMelneH mim 3aMelieH OT OJHOTO 1O BOCHMH 3aMECTHTENCH, BHIOPAHHBIX I3
R;

WK UX (papMarieBTUYECKH MPUEMJIEMOI COJTH.

UmocTpaTUBHBIMU, HO HE OTPAHUYHMBAIOLIMMHE, TPUMEPAMH COEAMHEHUN HACTOSIIErO
n300peTeHusi, KOTOpble MPUMEHSIOT B Ka4eCTBE WHTMOMTOPOB AKTUBHOCTH KaHaJOB Nayl.8
SBIISIFOTCS CIIEYIOIINE COSIUHEHNUS:

1) 2-(4,4-mudroprnunepunnt- 1 -mn)-N-(6-cynbhamMorTmupasuH-2-mi)-5-
(TpUTOPMETII) HUKOTHHAMUL,

2) 2-(4,4-mudroprmunepuan- 1 -mn)-N-(4-ruApOKCUMTUPUMUAH-2-1IT)-5-
(TpUTOPMETHI) HUKOTHHAMUL,

3) 5-(2-(4,4-mupropnunepunus- 1-wmn)-5-(TpupTOPMETHIT ) HUKOTUHAMHIO ) TUKOJTMHOBAS
KHUCJIOTA,

4)  4-(2-(4,4-mudroprniunepuans- 1-mn)-5-(TpuTOPMETHIT ) HUKOTHHAMHJIO ) TUKOJIMHOBAS
KHUCJIOTA,

5) N-(6-unanonupuans-3-mn)-2-(4,4-mudropnunepuaus- 1 -um)-5-
(TpU¢TOPMETHI) HUKOTHUHAMUL,

6) 2-(azemnaH- 1-my)-N-(5-(MeTuncy b OHIIT ) TUPUIUH- 3- 1T )-5-
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(TpUTOPMETII) HUKOTHHAMUL,

7) 2-(3-(ruppokcumeTi)munepuaus- 1-ni)-N-(2-cyaspamonnnupuais-4-mnm)-5-
(TpUTOPMETHI) HUKOTHHAMULT,

8) 2-(azena#n- 1-ni)-N-(5-kapObamounnmupuanH-3-mi)-S-(TpupTOpMETUIT)HUKOTUHAMMULT,

9)  2-(4.4-nmudTop-1-nunepuamin)-6-metun-N-(5-cyabpamon-3-nupuanI ) TUPUIUH-3-
KapOOKCaMu,

10)  5-xyop-2-(4,4-mudrop-1-munepunun)-N-(5-cynbhamonn-3-mupuaui) TupuanH-3-
KapOOKCcaMu,

11) 6-x510p-2-(4,4- nudTopnunepunus- 1 -ui)-4-metuin-N-(5-cynbhaMouTmupuanH-3-
WJT)HUKOTUHAMMU]T,

12) 5,6-puuuknonponui-2-(4,4-nudropnunepuaus- 1-un)-N-(2-cyaspamonnmupuains-4-
WJT)HUKOTHHAMU/T,

13) 2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhaMOmUpuanH-4-11)-5-
(TpUTOPMETII) HUKOTHHAMUL,

14) S-mukonponui-2-(4,4-qudropnunepunus- 1-mn)-6-metmn-N-(2-
cyabhaMoOnTmupUANH-4-1T)HUIKOTHHAMHLT,

15) S-uukno0yTun-2-(4,4-mudTopnunepunus- 1 -um)-6-mernn-N-(2-
cyab(haMOnTmUpUANH-4- 1T )HUKOTHHAMHLT,

16) S-(umxnonpornuy TUHMN)-2-(4,4- nudropnunepuans- 1-mn)-6-metun-N-(2-
cyb(haMoOnTmUpUANH-4- UT)HUKOTHHAMMULT,

17) 2-(4,4-nudropazenan- 1-um)-6-metnn-N-(2-cynabpamonnnupuais-4-
WJI)HUKOTUHAMMUT,

18) 6-(uuknonponunmerun)-2-(4,4-nudropasenan- 1-nm)-N-(2-cyappamonnnupuaius-4-
WJI)HUKOTUHAMMUJ,

19) 2-(4,4-mudropazenan-1-un)-5,6- numernn-N-(2-cyaphamMonnmupuanH-4-
WJT)HUKOTHHAMU/T,

20) S-uuknonponui-2-(4,4-mudropnunepuans- 1-un)-N-(2-cynbhamonnmmupuanH-4-m)-
6-(2,2,2-Tpu(pTOPITOKCH )HUKOTHHAMH;

21) 5-xnop-6-umknonponui-2-(4,4-ngudropasenan- 1-mn)-N-(2-cynppamonnmupuaus-4-
WJT)HUKOTHHAMU]T,

22) 6-uukonponmi-2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamonnnupuanH-4-
VJT)HUKOTHHAMU]T,

23)  5-xnop-6-umknoOytun-2-(4,4-mudropaszenan- 1-un)-N-(2-cynppamonnmupunus-4-

VJT)HUKOTHHAMU/T,

24) 6-uukIo0y THI-2-(4,4- tudTopazenas- 1 -nn)-N-(2-cynappamonnmupuana-4-
VJT)HUKOTUHAMU]T,

25) 2-(5,5-nudrop-2-okcoazenan- 1-uim)-N-(2-cynppamonnnupuaua-4-ui)-5-

(TpUdTOPMETII ) HUKOTHHAMUL,
26) 2-(4,4-nudropnunepunnH- 1-nn)-N-(2-cyappamMonnnupuanH-4- 11 HUIKOTUHAMHAL,
27) 5-xnop-6-uuknonponui-2-(4,4-nudropasenan- 1-um)-N-(2-okco-1,2-
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OUTUAPOTIUPUANH-4-UIT)HUKOTHHAMMJT,

28) 2-(5,5-nudrop-2-okcoazenan- 1 -mi)-N-(2-cyaphamonnmupuauH-4-mi)-5-
(TpU¢TOPMETHI) HUKOTHHAMU,

29) 2-(4,4-nuxnopnunepuaus- 1 -un)-N-(2-cynbpamonnnupuann-4-mn)-5-
(TpUTOPMETII) HUKOTHHAMUT,

30) 2-(4,4-nmudropaszenan-1-un)-N-[1-(mernncynsdonmn)- 1 H-nuppono[2,3-bnupuans-
3-un]-5-(Tpudropmerin)mupuauH-3-kapOoKcaMu;

31) 5-xnop-2-(4,4-mudropasenan- 1-ui)-6-metui-N-[ 1-(meruncynsdonmn)- 1 H-upazos-
4-wn | nupuauH-3-kapOoKkcaMu;

32) 5-xnop-2-(4,4-nudropazenan- 1-un)-4,6-numern-N-[ 1-(metmncyapdponnn)- 1 H-
Upas3o-4-wi |mupuanH-3-kapOoKcaMus,

33) N-{1-[(2-amunosTmn)cynbponmn]-1H-mupazon-4-nn}-5-xaop-2-(4,4-nudropasenan-
1-m)-6-MeTUITHPUANH-3-KapOOKCaMHUT;

34) 2-(4,4-mudropazenan- 1-wn)-N-[ 1-(meruncynbdonmn)- 1 H-unnazon-3-umn]-5-
(TpudTopMeTII)MUPUANH-3-KapOOKCaMuU;

35) 2-(4,4-nudropazenan-1-um)-N-[ 1-(meruncynsdonmn)- 1 H-muppono[3,2-clnupunun-
3-un|-5-(Tpudropmerin)mupUANH-3-KapOOKCAMUT,

36) N-[1-(mmxnonponuicynbdonun)-1H-mupazon-4-un]-2-(4,4-nudropazenan- 1-mn)-5-
(TpudTopMeTII)IMPUANH-3-KapOOKCaMuU;

37) N-[5-uuknonpomui-1-(Meruncynabbonmn)- | H-mupaszon-4-unl-2-(4,4-nudropasenan-

1-um)-5-(TpudTropMernn)mupuANH-3-KapOOKCaMU;

38) 2-nuknonponui-4-(4,4-nudropasenan- 1-mn)-N-(2-cynbhamonnnupuans-4-
YUT)TUPUMHTUH-S - KapOOKCaMHULT;

39) 6-tukonponui-3-(4,4-nudropasenas- 1-mn)-N-(2-cynbpamonnnupuauH-4-
W) pUAA3HH-4-KapOOKCaMu;

40) 6-metun-N-(2-cynbdamomnnupuann-4-mn)-2-(3,4,4-rpudropasenan- 1-
WJT)HUKOTHHAMU/T,

41) 5-xnop-2-(4,4-mudropazenan- 1-mn)-6-merokcu-N-(2-cynppamonnmupuauH-4-

WJT)TUPUAUH-3-KapOOKCaAMUL;

42) N-[2-(Tper-OyTuicyabhamonn)nupuaut-4-mui|-5-xaop-2-(4,4- nudropazenan- 1-wmn)-
6-METOKCUMTHUPUIUH-3-KapOOKCaAMU,

43) 5-mano-2-(4,4-mudToprunepunus- 1-mn)-N-(2-cyapdpamonnnupuana-4-un)-6-
(TpUTOPMETHI) HUKOTHHAMUL,

44) S-(umknonpomuTHHIN)-2-(4,4- nudropriunepunns- 1-wmm)-N-(2-
cyabhamonnmupuanH-4-ni)-6-(TpudTOpMETIIT ) HUKOTHHAMUL,

45) 2-(azeman- 1-um)-N-(3-1tnano-1,2,4-okcanuason-S-mn)-5-(TpuGpTOpMETII ) TUP U H-3-
KapOOKcaMup;

46) S-(umknonponuamerin)-2-(4,4-mudropasenan- 1-mn)-N-(2-cynbpamonnmupuana-4-
WJT)HUKOTUHAMM],

47)  (S)-2-(4.,4-mudTop-3-merunnunepuant- 1-mn)-N-(2-cynbhamonnnupunus-4-mn)-5-
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(TpUTOPMETII) HUKOTHHAMUL,

48) (R)-2-(4,4-nmudTop-3-merunnunepuans- 1-mn)-N-(2-cynbhamonnnupunus-4-mn)-5-
(TpUTOPMETHI) HUKOTHHAMULT,

49)  (R)-2-(4,4-nuxnop-3-merunnunepunus- 1-mn)-N-(2-cynbdpamonnmupuan-4-wmn)-5-
(TpUTOPMETII) HUKOTHHAMUT,

50)  (S)-2-(4,4-nuxnop-3-mernnnunepuaus- 1 -mn)-N-(2-cynbpamonnnupunua-4-um)-5-
(TpuTOPMETHIT)HUKOTHHAMHUY;

51) 2-(4,4-nuxopazenan- 1-mn)-N-(2-cynbhamounnupuaua-4-mn)-5-
(TpUGTOPMETHI) HUKOTHHAMU,

52) 2-[(3S,5R)-4,4-nudrop-3,5-numerni- 1 -munepuani|-N-(2-cynbhamMmonit-4-mupuamn)-
5-(TpudropmeTmin)nupUANH-3-KapOOKCaMuUL,

53) 5-xnop-2-[(3S,5R)-4,4-mudrop-3,5-numeTnn- 1 -nunepunui |-6-metuia-N-(2-
cyabhamMon-4-TupUINIT) TUPUIHH-3-KapOOKCaMHT,

54) (S)-5-xn0p-2-(4,4-mudTop-3-MerunnunepuauH- 1 -wi)-6-metmn-N-(2-
cyab(haMOnTmUpUANH-4- 1T )HUIKOTHHAMHLT,

55) (R)-5-xnop-2-(4,4- mudrop-3-merTunnunepuanH- 1 -mn)-6-metmn-N-(2-
CyIb(paMOMTTUPUANH-4- U1 )HUKOTHHAMHLT,

56) (S)-2-(3-merunmunepunus- 1-ni)-N-(2-cyappamonnnupuans-4-un)-5-
(TpU¢TOPMETHI) HUKOTHHAMUL,

57) (R)-2-(3-merunmunepunus- 1-ui)-N-(2-cynppamonnnupuaua-4-ui)-5-
(TpUGTOPMETHI) HUKOTHHAMUL,

58) N-(2-cynbpamonn-4-mupunnn)-5-(tpudropmermn)-2-[(1S5,5S)-1-(Tpudropmern)-3-
azabunukio[3.2.0rentas-3-wi | mupunuH-3-kapOokcamus;

59) N-(2-cynbhamonn-4-nupunnin)-S-(tpudropmernn)-2-[(1R,5R)-1-(tpudropmernin)-3-
azabunmkio[3.2.0]rentas-3-ui | nupuaus-3-kapOoKcaMu I,

60) N-(2-cynsdpamomnmupunus-4-un)-2-((1R,5S)-6,6,7,7-rerpadTop-3-
azabunmkio[3.2.0]renras-3-mi)-S-(TpUPTOPMETHIT) HIKOTHHAMMUT,

61) 2-[(18,65)-7,7-nudpTop-6-metun-3-azadunukio[4. 1.0]rentan-3-mi]|-N-(2-
cyabhamonn-4-mupunui)-S-(Tpud TOpMeTIIT ) TUPUIUH-3-KapOOKCAMU,

62) 2-[(1R,6R)-7,7-nudrop-6-meTnn-3-azabunmkio[4.1.0Jrernran-3-mn]-N-(2-
cyabhamon-4-mupuani)-S-(Tpud TOpMeTHI ) TUPHIUH-3-KapOOKCAMU,

63) 2-((1R,55)-8,8-nudrop-3-azadunukio[3.2.1]okran-3-mn)-N-(2-
cyabhamonnmupuanH-4-ni)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

64) 2-((1R,55)-6,6-mudrop-3-azadunukio| 3.2.0renran-3-mi)-N-(2-
cyabhamonnmupuanH-4-ni)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

65) 2-((1S,5R)-6,6-mudrop-3-azadunukio| 3.2.0renran-3-mi)-N-(2-
cyabhamonnmupuanH-4-nin)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

66) (R)-2-(1,1-gudTop-5-azacnupo[2.5]okran-5-mi)-N-(2-cynbhamonamupuana-4-w)-
5-(TpudTOpMETHI)HUKOTHHAMUL,

67) (S)-2-(1,1-mudrop-5-azacnupo[2. 5 |okran-5-mn)-N-(2-cynbhamonnmupuaa-4-wmn)-5-
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(TpUTOPMETII) HUKOTHHAMUL,
68) 2-((1R,55)-3-azabunukio[3.2.0]renran-3-mn)-N-(2-cynbhamonnmupuaia-4-wm)-5-

(TpUTOPMETHI) HUKOTHHAMULT,

69) 2-((1S,6S5)-7,7-nudTop-3-azabunmkio[4.1.0]rentan-3-mn)-N-(2-
cyabpamMonnnupuanH-4-uin)-5-(TpudTopMeTII ) HUKOTHHAMUL,
70) 2-((1R,6R)-7,7-nudrop-3-azabunmkio[4.1.0]rentan-3-m)-N-(2-

cynbhamMonTnupuInuH-4-ui)-S5-(TpudgTopMe T ) HUKOTUHAMMU,

71) 2-[(1R,4R)-5,5-nudrop-2-a3zadbunukio|2.2. 1 Jrentan-2-ui|-N-(2-cynbhamouns-4-
TUPUAKN)-S-(TPUPTOPMETHI ) TUPUAUH-3-KapOOKCAMUL;

72) 2-[(1S,4S)-5,5-nudrop-2-azadbunmkino[2.2. 1 Jrenran-2-uin|-N-(2-cyabhamorn-4-
TUPUAKN)-S-(TPUPTOPMETHI ) TUPUANH- 3-KapOOKCAMUL;

73) (R)-2-(4,4-mudTop-2-meTmnnunepuant- 1 -mn)-N-(2-cynbhaMmonmupuua-4-m)-5-
(TpUTOPMETII) HUKOTHHAMUL,

74)  (S)-2-(4,4-mudTop-2-meTrmnnunepuanH- 1 -mn)-N-(2-cynbhaMmonTmupuIuH-4-m)-5-
(TpU¢TOPMETHIT) HUKOTHHAMUL,

75) 2-((3R,4s,55)-4-runpokcu-3.,4,5-Tpumerninunepuaus- 1 -um)-N-(2-
cyabhamonnmupuanH-4-ni)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

76) 2-((1R,55)-6,6-mudrop-3-azadbunukio| 3.1. 1 renran-3-mm)-N-(2-
cyabhamonnmupuanH-4-uin)-5-(TpudTopMeTII ) HUKOTHHAMUL,

77)  2-[(3S,4S)-4-runpokcu-3-merui- 1 -munepunmn|-N-(2-cynbhamoni-4-mupua)-5-
(TpudTopmMeTH)IUpUANH-3-KapOOKCaMun;

78) 2-[(3S.,4r,5R)-4-runpokcu-3,5-numetui- 1 -unepuani |-N-(2-cyabhamorn-4-
nupuan)-S-(TpudTOpMeTIIN ) TUPUAHH-3-KapOOKCaMuUz;

79)  2-(6,7-nurunpo-4H-tueno|3,2-cnupuaus-5-min)-N-(2-cynbhamMoni-4- mupuai)-5-
(TpudTopmeTIT)TupUANH-3-KapOOKCaAMUL;

80) N-(2-cynbdpamoni-4-nupunun)-S-(tpudropmerin)-2-[3-(tpudropmern)-1-
MTUTIEPUIWI | THPUINH-3-KapOOKCAMUT,

81) 2-[3-(3,5-nudropdenun)- 1 -nunepunmin|-N-(2-cyabhamonn-4-mupuaen)-S-
(TpudTopmMeTII)IUPUANH-3-KapOOKCaAMU;

82) N-(2-cynbpamonn-4-mpunni)-5-(tpudropmerin)-2-[4-(tpudTopmerin)-1-
TTUTIEPUIWT | TUPUINH-3-KapOOKCaMUT,

83) N-(2-cynbpamonn-4-nupunun)-5-(tpudropmermn)-2-[3-[[4-
(Tpudropmerin)pern |MeTun |- 1 -munepuain |nupunuH-3-kapOoKcaMu;

84) N-(2-cynpdhamoni-4-nupuamn)-2-TuoMop OMUHO- S -(TPUPTOPMETHI ) TUPUIUH-3-
kapOoKcaMu,

85) N-(2-cyabsdpamonn-4-nupunun)-S-(tpudropmernn)-2-[3-[4-
(TpudropmeTin)pern | nuppoauanH- 1 -1 JmupunuH-3-kapOoKcaMu;

86) 2-(3-6en3mi-6,8-nuruapo-SH-ummnasol 1,2-a]nupazus-7-mn)-N-(2-cyabpamoni-4-
OUPUANN)-5-(TPUPTOPMETII ) TUPUANH-3-KapOOKCaMuU;

87) 2-[3,3-mumerun-4-(2,2,2-rpudropatun)nunepasut- 1 -ui|-N-(2-cynsdpamonn-4-
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TUPUANN)-S5-(TPUPTOPMETII ) TUPUANH-3-KapOOKCAMUL;

88) 2-(2,2-numerunmopdonun-4-ui)-N-(2-cyabhamons-4-mupuamn)-5-
(TpudTopMeTI)IMPUANH-3-KapOOKCaMuUL;

89) N-(2-cynpdpamonn-4-nupunmn)-S-(tpudpropmernn)-2-[8-(tpudpropmernn)-3,4-
auruapo- 1 H-u3oxuHomH-2 -1 |mupuanH-3-kapOoKcaMu;

90) N-(2-cynbpamonn-4-nupuani)-2-[4-(TpudropmMeToOKCH )M30MHAONUH-2- 11 |- 5-
(TpudTopmeTIIT)TupUANH-3-KapOOKCAMUL;

91) N-(2-cynbpamoun-4-nupuaun)-S-(tpudropmermn)-2-[2-[4-
(Tpudropmerin)pernn |MopdonuH-4- | mupuarH-3-kapOoKCaMHu T,

92) N-(2-cynbpamonn-4-nupunun)-2-(3,3,4,4-terpadropnupponuaus- 1-wmn)-5-
(TpudTopmMeTII)IUPUANH-3-KapOOKCAMU;

93) N-(2-cynbpamonn-4-mpunmn)-5-(tpudropmermn)-2-[3-(TpudropmMeTHIT)a3eTHINH-
1-un|mupunus-3-kapOoKCaMu;

94) 2-(3-nupazon- 1 -unnupponunus- 1 -un)-N-(2-cynbhaMmorni-4-mupunmi)-5-
(TpudTopMeTII)MUPUANH-3-KapOOKCaMuU;

95) 2-[2-(4-pTopdernn)- 1 -munepunui|-N-(2-cynbhamonn-4-nupuani)-5-
(TpudTopMeTH)IMPUANH-3-KapOOKCaMuU;

96) 2-(2,3,3a,5,6,6a-rekcaruapodypo|3,2-bmuppon-4-un)-N-(2-cyappamon-4-
TUPUANN)-5-(TPUPTOPMETII) TUPUANH-3-KapOOKCAMUL;

97) N-(2-cynpdpamonn-4-nupuaun)-S-(tpudropmernn)-2-[3-[4-
(Tpudropmern)perokcu|azeTnans- 1 -win|nupuanH-3-kapOoKcaMus;

98) N-(2-cyabsdpamonn-4-nupunun)-S-(tpudropmernn)-2-[4-[3-
(Tpudropmern)perokcu]- 1 -nmunepuani | nupuauH-3-kapOookcaMus;

99) 2-[4-(uukIonponuIMeT)-3-oKkconunepasut- 1-mi|-N-(2-cynsdamoni-4-mupummn)-
5-(TpudTopmeTr)upuaAnH-3-KkapOOKCaMuL;

100) N-(2-cynbdpamonn-4-nupuaun)-2-[4-(2,2,2-TpudropaTiin)nunepasuH- 1 -mi]-5-
(TpudTopmMeTII)-UpHUINH-3-KapOOKCaMHUT;

101) 5-xyop-2-(4,4-nudropazenan- 1-mi)-N-(2-cynbhamMon-4-mupuIuT) TUPUANH- 3-
KapOOKcaMu,

102) 2-((2R,6S5)-2-meTun-6-(tpudropmermn)mMopdomarno)-N-(2-cynphpamonnmupuauH-4-
wi1)-5-(TpuTOPMETHIT ) HUKOTHHAMHU/T,

103) 2-((2S,6R)-2-meTun-6-(tpudropmerun)mMopdomarno)-N-(2-cynphpamonnnupuaus-4-
wi1)-5-(TpuTOPMETHIT ) HUKOTHHAMHU/T,

104)  (S)-N-(2-cynbpamomnmupuann-4-mn)-5-(tpudropmernn)-2-(2-(tpudropmeTrn)-
1,4-okcazenan-4-i)HUIKOTUHAMU,

105)  (R)-N-(2-cynbpamomnnupuann-4-mn)-5-(tpudropmernn)-2-(2-(tpudropmerrn)-
1,4-okcazenan-4- i) HUIKOTUHAMUL,

106) 2-[(2R)-6,6-numetmin-2-(TpudTopmeriun)- 1,4-okcazenan-4-mi|-N-(2-cynbdhamoni-
4-nimpuann)-S-(TpupTOpMETHIT) TUPUANH-3-KapOOKCaMUL,

107) 2-(2,2-numerun-1,4-okcazenan-4-mn)-N-(2-cynbhamoni-4-upuamn)-5-
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(TpudTopMeTII)IMPUANH-3-KapOOKCaMUL;

108) 2-[(7S)-7-metun-1,4-okcazenan-4-mi|-N-(2-cynbdpamonit-4-upuarn)-5-
(TpudTopMeTI)IMPUANH-3-KapOOKCaMuUL;

109) N-[2-(Tper-OyTuncynsdamornn)-4-nmupununi|-5-xnop-2-(4,4-nudpropaszemnan- 1 -
WUT)IUPUAMH-3-KapOOKCaMu;

110) 2-[(2S)-2-meTunmopdonun-4-ui]-N-(2-cyabhamonn-4-nupuami)-5S-
(TpudTopmMeTIIT)TUpUANH-3-KapOOKCAMU;

111) 2-[(2R)-2-meTu-1,4-okcazenan-4-ui|-N-(2-cyabhamons-4-nmupuaun)-5-
(TpudTopmMeTHI)MUPUINH-3-KapOOKCAMU;

112) 2-(3-ruapokcu-3-metu- 1 -nunepunui )-N-(2-cynbhamon-4-nmupuaun)-5-
(TpudTopMeTII)IMPUANH-3-KapOOKCaMU;

113) 2-(6-¢prop-1,1-numerunu3onHa0MUH-2-1)-N-(2-cyabhamMmon-4-mupuaun)-5-
(TpudTopmMeTII)IUPUANH-3-KapOOKCaMU;

114) 2-(azenaH- 1 -u)-N-(2-metun-5-cynshamonntuoden-3-mn)-5-
(TpudTopMeTII)MUPUANH-3-KapOOKCaMuU;

115) 2-(4,4-nudrop-5-merunazenan- 1-mn)-N-(2-cynbpamonmmupuaua-4-wn)-5-
(TpudTopMeTH)IMPUANH-3-KapOOKCaMuU;

116) 5-xnop-2-[(7R)-7-(nudpropmernin)- 1,4-okcazenan-4-mn|-6-mernin-N-(2-
cyab(haMonTmupuaNH-4- 1) MTUPUANH-3-KapOOKCaMHUT,

117) 5-xnop-2-[(7S)-7-(audropmerun)-1,4-okcazenan-4-umn]-6-mernn-N-(2-
cyab(hamMonnTmupuANH-4- UI)MUPUANH-3-KapOOKCaMUT,

118)  (R)-N-(2-cynbpamomnnupuann-4-un)-S-(tpudropmernn)-2-(7-(tpudropmern)-
1,4-okcazenan-4-ua)HUKOTHHAMU,

119)  (S)-N-(2-cynbpamomnmupuaus-4-umn)-5-(tpudpropmerun)-2-(7-(tpudropmerinn)-

1,4-okcazenan-4-1i)HUKOTUHAMUL,

120) 2-[(2S,7R)-2-metun-7-(tpudTopmern)- 1,4-okcazenan-4-w|-N-(2-
cyabhamonnmupuanH-4-ui)-5-(TpudropMeTi ) mupuIuH-3-KapOOKCaMU;

121) 2-((2R,7S)-2-metun-7-(tpudropmernn)-1,4-okcazenan-4-wm)-N-(2-
cyabhamonnmupuanH-4-mi)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

122) 2-((2R,7R)-2-metun-7-(tpudropmernn)- 1,4-oxcazenan-4-mi)-N-(2-
cyabhamonnmupuanH-4-ni)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

123) 2-((25,7S)-2-metun-7-(rpudropmernn)- 1 ,4-okcazenan-4-w)-N-(2-

cyabhamonnmupuanH-4-ni)-5-(TpudTopMeTIIT ) HUKOTHHAMUL,

124) (S)-5-xmop-2-(2-(nudropmerwn)MoppoauHo)-6-meTri-N-(2-cyabhaMOUTTUPUITH-
4-WJT)HUKOTHHAMUL,

125) (R)-5-xnop-2-(2-(nudropmernn)mopd onnHo)-6-MeTrin-N-(2-cynphaMonImupuInH-
4-WJT)HUKOTHHAMUL,

126) N-(2-cynbpamonnmupunut-4-mn)-S-(tpudpropmern)-2-[(25)-2-
(TpudTopMeTHI)IMPPONUANH- | - v | mupuANH-3-KapOOKCcaMu;

127) (R)-N-(2-cynbpamonnnupunus-4-mn)-S-(tpudpropmern)-2-(2-
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(TpudTOPMETII)IUPPONUANH- | -UIT) HUIKOTUHAMHLT,

128) N-(2-cynpdpamonnnupunus-4-un)-5-(tpudropmerin)-2-[ 3-
(TpudTopmMeTHI)IUPPONUANH- | -1 | IUpUANH-3-KapOOKCaMuU;

129) (S)-2-(3-umanonupponuaut- 1-mn)-N-(2-cynbhaMonnmupunuH-4-mn)-5-
(TpUTOPMETHI) HUKOTHHAMUL,

130) (R)-2-(3-unanonupponuaus- 1 -un)-N-(2-cynbhamonnnupunan-4-un)-5-
(TpuTOPMETHIT)HUKOTUHAMHUY;

131) 2-(4,4-nudrop-3-merunazenan- 1-mn)-N-(2-cynbhamonanupuaua-4-m)-5-
(TpUGTOPMETHI) HUKOTHHAMU,

132) 2-(4,4-nudropazenan- 1-un)-N-(2-cynbhamMommupuanH-4-um)-6-
(TpUGTOPMETHI) HUKOTHHAMUT,

133)  2-((2R,6S5)-2-3Tun-6-(rpudropmermn)mMopdomarno)-N-(2-cynppamonnmupuauH-4-
wi1)-5-(TpruTOPMETHIT ) HUKOTHHAMHU/T,

134) 2-((2S,6R)-2-3tun-6-(tpudropmernn)-mopdonanno)-N-(2-cyapdpamonnmupuains-4-
wi1)-5-(TpuTOPMETHIT ) HUKOTHHAMHU/T,

135) (R)-2-(2,2-pgumetun-6-(tpudropmerun)mMopdonarno)-N-(2-cynphpamonnmupuaus-4-
wi1)-5-(TpuTOPMETHIT ) HUKOTHHAMHU/T,

136) (S)-2-(2,2-numerun-6-(tpupropmerni)-mopdoarHo)-N-(2-cynphaMonImupuInH-
4-wn)-5-(TpuUTOPMETHI )JHUKOTHHAMUL,

137) 4-(2-(4,4-mudTopazenan- 1-mn)-5-(TpupTOpMETHI ) HHKOTHHAMHUIO ) TUKOJIMHAMHJT,

138) 6-x710p-2-(4,4- nupropazenan-1-mn)-N-(2-cynbhaMori-4-mupuInI ) TUPUIHH-3-
kapOoKkcaMu;

139) 2-(azenan- 1-un)-N-(2-cynbhamonsn-4-nupuani)-S-(TpuTopMeTin) IupuIuH-3-
KapOOKCaMu,

140) 2-(azeman-1-nn)-N-(2-meruncynboHun-4-mupuami)-5-(Tpud TOpMETHI ) TUPUANH-
3-kapOokcamu;,

141) 2-(azenan- 1-mn)-N-(6-cynbhamMon-2-mupuani)-S-(Tpud TopMe T ) TUPUIUH-3-

KapOOKCcaMu,

142) 2-(4,4-mudTopazenan- 1-mn)-6-merokcu-N-(2-cynbhamMmonnmupuauH-4-
WJT)HUKOTHHAMU]T,

143) N-(2-merokcunupuauH-4-un)-2-(6-a3acnupo[ 2.5 |okraH-6-m)-5-

(TpUTOPMETII) HUKOTHHAMUL,

144) 2-(4,4-nudropazenan- 1-mn)-N-(5-cynbhamonn-3-nupuan)-5-
(TpudTopMeTH)MUpUANH-3-KapOOKCaAMUL;

145) 2-(azenan- 1-mn)-N-(5-cynbhamon-3-mupuani)-S-(TpudTopMeTHI ) THPUIUH-3-
KapOoKcaMu,

146) 2-(4,4-nudropazenan- 1-mn)-N-(2-meTokcu-4-mupuam)-S-
(TpudTopMeTHI)IMPUANH-3-KapOOKCaMuU;

147) 2-((3S,5R)-4,4-nudop-3,5- mumermnnunepuauH- 1-m)-N-(2-

(MeTuncynbGOHUT)MUPUANH-4-11T)-5-(TPUPTOPMETHI ) HUKOTHHAMUL,
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148) 2-[(3R)-4,4-nudrop-3-merun-1-nunepumn |-N-(2-MeTHICyTbPOHUIT-4-TUP UL )-
5-(TpudropmeTiin)nupuANH-3-KapOOKCaMuL,

149) 2-[(3S)-4.,4-mudrop-3-merun- 1 -munepuaui |-N-(2-meTuncynbHOHMIT-4-TUPU AT )-5-
(TpudropmeTH)nHpUANH-3-KapOOKCaMuU;

150) N-(2-umano-4-nmupunun)-2-[(3S,5R)-4,4- mudrop-3,5-gumernn- 1 -munepuamn|-5-
(TpudTopmMeTHIT)TUpUANH-3-KapOOKCaAMUL;

151) N-(2-metuncyabdonmn-4-nupuamn)-2-[(1R,5S)-6,6,7,7-rerpadTop-3-
azabuumkio[3.2.0]renras-3-ui]-5-(TpupTOpMETHIT ) TUPUAUH- 3-KapOOKCAMUL,

152) 2-[(1R,5S)-3-a3abunukio|3.2.0]rentan-3-wmi]-N-(2-MeTHICYTbPOHUIT-4-TUPUITI )-
5-(TpudropmeTmin)nupuaAnH-3-KapOOKCaMuU,

153) 2-[(1R,55)-3-a3abunukio[ 3.2.0]renran-3-wi|-N-(2-uuano-4-nmupuaun)-5-
(TpudTopmMeTII)IMPUANH-3-KapOOKCaAMU;

154) (R)-N-(2-unanonupunus-4-un)-2-(4,4-nudrop-3-meruianunepuaus- 1 -mm)-5-
(TpUTOPMETII) HUKOTHHAMUL,

155) (S)-N-(2-umanonupuann-4-un)-2-(4,4-nudTop-3-MeTHnmunepuanH- 1-m)-5-
(TpU¢TOPMETII) HUKOTHHAMUL,

156) 4-(2-((3S,5R)-4,4- mupTop-3,5-qumeTrnnunepuauH- 1 -mi)-5-

(TpU¢TOPMETHI) HUKOTHHAMU IO )ITUKOJTMHAMHU]L,

157) N-(2-kapbamonn-4-nupunun)-2-[(3S)-4,4-nudrop-3-merun- 1 -nunepuamn|-5-
(TpudTopMeTHN)IMPUANH-3-KapOOKCaMUL;

158) N-(2-xapOamomn-4-niupunun)-2-[(3R)-4,4-nmudrop-3-merwn- 1 -unepunmn]-5-
(TpudTopMeTHN)IUpUANH-3-KapOOKCaMuUn;

159) 2-(4,4-nu¢ropnunepunut- 1-mn)-4-meroxcu-N-(2-cynppamonnnupuaus-4-
WJI)HUKOTUHAMMUJ,

160)  5-xmop-6-uknoOyTii-2-((2R,65)-2-metnin-6-(tpudropmerin)MopdoanHo)-N-(2-
Cyb(haMOMITUPUANH-4- 1T )HUKOTUHAMHT,

161) 5-xnop-6-umknoOytun-2-((2S,6R)-2-metmin-6-(tpudropmernin)MopdoarnHo)-N-(2-
Cyb(haMOrIMUPUANH-4- 1T )HUKOTUHAMHJT,

162) (R)-2-(4,4-mudrop-3-meTmnnunepuant- 1-mn)-N-(2-cynbhaMmonanupunus-4-wmn)-6-
(TpU¢TOPMETHI) HUKOTHHAMUL,

163) (S)-2-(4,4-mudTop-3-meTmnnunepuant- 1-mn)-N-(2-cynbhaMmonanupuuH-4-w)-6-
(TpUTOPMETII) HUKOTHHAMUL,

164) (S)-5-xnop-2-(4,4-mudTop-3-MeTrnnunepunut- 1-wmn)-N-(2-cynphpamMonImupuInH-
4-wun)-6-(Tpud TOPMETHIT ) HIKOTHHAMU,

165) (R)-5-xnop-2-(4,4-mudrop-3-MeTrnnunepunut- 1-wmn)-N-(2-cynphpamMonamupunH-
4-wn)-6-(Tpud TOPMETHIT ) HHIKOTHHAMUL,

166) 6-uuko0yTIn-2-((3S,5R)-4,4- nudrop-3,5- aumernnmunepuaus- 1 -wmn)-N-(2-
Cyab(haMONIIUPUANH-4- UT)HUKOTHHAMMLT,

167) 6-uukIo0yTHI-2-((2R,65)-2-MeTnn-6-(Tpudropmermn)mopdonnno)-N-(2-

Cyb(haMOMIIUPUANH-4- UIT)HUKOTHHAMMUT,
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168) 6-uukIo0yTHI-2-((2S,6R)-2-MeTnn-6-(Tpudropmermn)mopdonanno)-N-(2-
cyabhaMONTIUpUANH-4- U1 )HUKOTHHAMHULT,

169)  5-xnop-6-mukinodyTmi-2-((3S,5R)-4,4-mudrop-3,5-numermnnunepuauH- 1 -u)-N-
(2-cynbhamMonnnUpUANH-4- 11 ) HUKOTUHAMUL,

170)  6-xnop-2-(4,4-nudropnunepuans- 1-mmn)-4-merun-N-(2-cynppamonnnupuaus-4-
WJI)HUKOTUHAMMUJ,

171) 2-(4,4-muropazenan-1-un)-5-(aupropmerokcn )-N-(2-cynbpamonnnupuanH-4-

WJT)HUKOTHHAMU/T,

172) 5-xnop-2-(4,4-mudTopazenan- 1-mn)-6-metmn-N-(2-cynbpamMmonnnupuauH-4-
WJT)HUKOTUHAMU/T,

173) 4-(4,4-mudropazenan- 1-mwn)-2-metrn-N-(2-cyabhamornmupuana-4-
W) TUPUMHIUH-5-KapOOKCaMu;

174) 2-(4,4-nmudropazenan- 1-un)-6-(nudropmernn)-N-(2-cynppamonnmupuauH-4-
VUJT)HUKOTHHAMU/T,

175) 2-(4,4-mudroprniunepuant- 1-un)-N-(2-cynbhaMonaTmupuanH-4-1)-5-

(TpUTOPMETII) HUKOTHHAMHL,

176) 4-(2-(4,4-nudroprnunepuant-1-mn)-5-(TpuTopMETHI)HHKOTHHAMHUJIO ) TUPUIIH-2-
CyJib()OHOBASI KHCIIOTA,

177) 2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamMormmupuanH-4-ui)-5-
(TpUPTOPMETOKCH)HUKOTHHAMHUT

178)  2-(4,4-nudpropnunepunus-1-un)-5-¢prop-6-merun-N-(2-cyappamonnnupuains-4-
WJI)HUKOTUHAMMUT,

179) 3-(4,4-nu¢ropazenan- 1-um)-N-(2-cynppamonnnupuaus-4-um)-6-
(TpudTopmeTHIT)TupUAa3UH-4-KapOOKCAMUL;

180) 5-(tper-OyTun)-2-(4,4-nudTopnunepunus- 1 -mn)-6-mermn-N-(2-
Cyb(haMOMITUPUANH-4- 1T )HUKOTUHAMHT,

181)  S-umknomnponui-2-(4,4-nudropnunepunus- 1 -um)-N-(2-cynphamonamupuaus-4-
w1)-6-(Tpu TOPMETHIT ) HUKOTHHAMU];

182)  S-umknonponmi-2-(4,4-nudropnunepunu- 1 -um)-N-(2-cynphamonamupuaus-4-
11)-6-(TprTOPMETOKCH )HUKOTUHAMHUJ,

183) 2-(4,4-mudToprniunepuans- 1 -mn)-6-metnin-N-(2-cynbhaMOUIITHPUANH-4-11)-5-
(2,2,2-TpuTOP3 TOKCH ) HHKOTHHAMUT,

184) 2-(4,4-nudropazenan- 1-mn)-6-metun-N-(2-cynbhamonamupuauH-4-w)-5-
(TpU¢TOPMETHI) HUKOTHHAMUL,

185)  6-umknonponun-2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamMonnnmupuanH-4-wm)-5-
(TpU¢TOPMETII) HUKOTHHAMUL,

186) 2-(azenan- 1-um)-N-(5-proprmupunns-3-mn)-5-(TpudropMeTr ) HUKOTHHAMUT,

187) 2-(azenaH- 1-mn)-5-x10p-N-(2-MeTokcu-4-nupuann)-4,6-TUMeTUIT- TUPUITH-3-
KapOokcaMup;

188)  2-(aseman- 1-um)-5-xmop-4,6-gumerni-N-(5-cynbdhamMont-3-mupuamnt) TUpUANH-3-



59

KapOoKcaMup,

189) 5-xnop-2-(4,4-nudrop-1-munepunmn)-4,6-numerun-N-(5-cynbhamon-3-
MUPUANIT) TUPUINH-3-KapOOKCaMHUT,

190) 2-(6-azacrupo| 2.5 |okran-6-un)-5-xa0p-4,6-numerun-N-(5-cynbdhamon-3-
MUPHUIWI)TUPUIAHH-3-KapOOKCaMu;

191) 5-xnop-4,6-aumerni-2-(1-nmunepunun)-N-(5-cynbhamonn-3-mupuaui) TupuanH-3-
KapOOKCaMu,

192) 2-(4,4-nudropazenan-1-wmn)-6-meTokcu-N-(5-cyabdhamMon-3-nmupuan ) TUpUIUH-3-
KapOOKCcaMu,

193) 2-(azenan- 1-ui)-N-(5-1mrano-3-nupuaun)-5-(Tpu TOpMETHIT ) TH pUIHH-3-
KapOoOKcaMu,

194) 2-(azenas- 1-mi)-N-(5-meTokcu-3-nupuain)-5-(Tpu TOPMETHIT ) TH PUIHH-3-
KapOOKcaMu,

195) 2-(azenan- 1-nm)-N-(5-metun-3-nupuan)-5-(Tpu TOpMETHI ) TH pUITH-3-
KapOoKcaMu,

196) 2-(azemnan-1-nm)-N-[5-(ruppoxcumerun)-3-mupununi|-S-(Tpud TOpMETHIT ) TUPUIUH-
3-kapbokcamu;

197) 2-(azenan-1-nm)-N-(2-mmano-4-nupuaun)-5-(Tpu TOpMETHIT ) TH pUITH-3-
KapOOKcaMup,

198) 2-(azeman-1-mn)-N-(2-3TricynbhoHun-4-mupunun)-S-(TpudropMeTn ) mupuauH-3-
kKapOoKkcaMup;

199) 2-(azenan- 1-mn)-N-(3-6pomumupasol 1,2-a|mupunus-6-um)-5-
(TpudTopmMeTIIT)TUpUANH-3-KapOOKCaAMUL;

200) 2-(asenan-1-mm)-5-(Tpudropmerin)-N-[S-(TpudTopmeTnn)-3-mupuami | nupuanH-3-
KapOOKCaMu;

201) 2-(azenan- 1-un)-5-xn0p-4,6- numetni-N-(2-cynbhamMmonnnupuauH-4-
WJT)HUKOTHHAMU/T,

202) 5-xnop-4,6-numernin-2-(6-azacrupo| 2.5 Jokran-6-min)-N-(2-cynppamonnnupuauH-4-
WJT)HUKOTUHAMU/T,

203) 4-(2-(azenan-1-mi)-5-(TpUPTOPMETHIT) HIKOTUHAMUIO ) TUKOJTTHAMHT,

204) 5-6pom-2-(4,4-nudroprnunepunun- 1-mn)-N-(2-cynbhpamonamupuInH-4-
VJT)HUKOTHHAMU]T,

205) 2-(4,4-mudroprniunepuans- 1-mn)-5-penni-N-(2-cynppamonnmupuanH-4-
VJT)HUKOTHHAMU/T,

206) 2-(4,4-nudropnunepunus-1-mn)-5-(munepunus- 1-wmn)-N-(2-cynphpamMonImupuIuH-
4-WJT)HUKOTHHAMUL,

207) 2-(4,4-nupropnunepunus- 1-mn)-5-(1H-mupazon-1-mn)-N-(2-cynppamonnmupuaH-
4-UT)HUKOTUHAMMUY,

208) N-(2-okco- 1,2-gurunaponupuaut-4-um)-2-(6-a3acnupo[ 2. SJokran-6-mn)-5-

(TpU¢TOPMETHI) HUKOTHHAMU,
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209) 5-xnop-4,6-numernn-N-(2-okco-1,2- nuruaponupuans-4-mn)-2-(6-
azacinpo[2.5]okTaH-6-1IT)HUKOTHHAMUL,

210) 2-(4,4-nudropazenan- 1-un)-N-(2-okco- 1,2- guruaponupuaus-4-um)-5-
(TpUdTOPMETII) HUKOTHHAMU,

211) 5-xnop-4,6-numernn-N-(2-okco-1,2- nurunponupuans-4-un)-2-(nmunepuius- 1-
WJI)HUKOTUHAMMUJ,

212) 2-(azemna#n- 1-mn)-N-(2-okco-1,2- gurunponupuaus-4-mumn)-5-
(TpUGTOPMETHI) HUKOTHHAMU,, U

213) 2-(azenan- 1-un)-5-xn0p-4,6-numerni-N-(2-okco- 1,2-guruaponupuaus-4-
WJT)HUKOTUHAMU/T,

214)  5-xjaop-2-(4,4-nudropuukiorekcin)-4,6-mumetn-N-(2-cynbhamMmounanupuauH-4-
WJT)HUKOTHHAMU/T,

215) 5-xyop-2-umknorentui-4,6- tumeTni-N-(2-cynbhaMoUImHpuaAnH-4-
VJT)HUKOTHHAMUT

216) 5-xnop-3-(4,4-nmudTopazenan- 1-mn)-N-(2-cynbhaMoOrTIHPUANH-4- 1) THPA3UH-2-
KapOOKcaMup,

217) 5-xnop-4,6-numeTnin-2-(4-mMerTunuukiaorekcni)-N-(2-cynpshamMmonnmupuauH-4-
WUJT)HUKOTUHAMUT, U

218) 5-xyop-2-(4,4-nudropasenan- 1-un)-N,4,6-rpumerii-N-(2-cynbhamonnnupuauH-4-
VJT)HUKOTUHAMUT,

WK UX (papMarieBTUYECKH IPUEMIIEMYIO COJIb.

XoTs omnpeneneHHble CTEPEOXUMUH, OMIMCAHHBIE BBILIE, SBIAIOTCS MPEANOYTUTEIbHBIMHY,
ApPyTUe CTEPEOM30MEpBI, BKJIOUAs AUACTEPEON30MEPhl, JHAHTHOMEPDI, SMHMEPhl U HX CMECH,
TaK»Ke MOTYT ObITh TIOJIE3HBI IPH JIEUSHNUH 3a00JI€BaHMI, ONOCpeioBaHHbIX Nay1.8.

CrnocoObl cHHTE3a AJIsl NOJY4YeHHs COEOMHEHHWH pAacKPBITBl B IPHUBENEHHBIX HIDKE
npuMepax. Eciiu netanu cMHTe3a He MPenCcTaBlIeHbl B IPUMepax, COSAMHEHUS] MOTYT OBITh JIETKO
MOJIY4EHbI CIEIHATUCTOM B OOJIACTH MEIMLIMHCKOW XMMHHU HJIM CHHTETHYECKOW OpPTaHUYeCKOM
XUMHU TIyTeM NpPUMEHEHHUs WH(POPMALMU OTHOCHTEIBHO CHHTE3a, MPEACTaBICHHOW B JaHHOM
IOKyMeHTe. Ecii CTepeoXMMUYeCKHid LIEHTP He OINpeNeNeH, CTPYKTypa MpeAacTaBisieT coOoi
CMeChb CTEPEOH30MEpPOB B 3TOM ILeHTpe. Il TakMX COENWHEHHH OTAENbHBbIE CTEPEOM30MEpBHI,
BKJIFOYAsl SHAHTHOMEPBI, THACTEPEOM30MEPBl U UX CMECH, TaKXKe SIBJIIOTCS COCOMHEHHUSIMU
n300peTeHus.

Onpenenenus:

«Acy sBusiercst auetuioM, kotopseii seisercss CH;C(=0)-.

«AJKWIT» 03HAYAET HACBILIICHHbIC YIJIEPOAHBIE LIEMH, KOTOPbIE MOTYT ObITh JIMHEHHBIMU
WIM Pa3BETBJIEHHBIMH, WM UX KOMOWHALIMH, €CIHM YIJIEPOIHAs LeNb HE OIpenesieHa HHadve.
Jlpyrue rpymmsl, UMeroIne MpeuKe «ajaKy, TAaKUe KaK aJKOKCH U aJKaHOWJI, TAK)Ke MOTYT OBITh
JUHEWHBIMH WJIM PA3BETBICHHBIMH WM WX KOMOMHALMSAMH, €CJIM YIJEePOAHAsl LeNb He
ornpeneneHa nHade. [IpuMepsl aJKUIbHBIX TPYII BKIFOYAT METHII, STHJI, PO, H30MPOIHIL,

OyTui1, BTOp- ¥ TPET-OyTHJI, MEHTUJI, TeKCHII, TeTITUII, OKTHJI, HOHWUJI ¥ TIOAOOHBIE.
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«AJIKEHIJT» O3HA4YaeT YIJIEPOIHBbIEC LIETIH, KOTOPbIe COAEPIKAT, M0 MEHBIIeH Mepe, OIHY
IOBOWHYIO CBSI3b YIJIEPOA-YIJIEPOI M KOTOPbIE MOTYT OBITh JIMHEHHBIMUA I Pa3BETBICHHBIMH,
WIN UX KOMOUWHALMH, €CJIU He yKa3aHo uHoe. [IpuMepsl alkeHusa BKIIOYAOT BHHUJI, aJUTAJ,
W30MPOIEHII, IEHTEHII, TeKCeHII, TenTeH, 1-nponenmn, 2-0yreHun, 2-MeTwmi-2-0yTeHuaI u
MOOOHBIE.

CAJKHHID) O3HA4YaeT yriepOAHbIE LeNHu, KOTOpble COAEep KaT, M0 MEHbLIEH Mepe, OIHY
TPOHHYIO CBSI3b YIJIEPOA-YIJIEPOI U KOTOPbIE MOTYT ObITh JIMHEWHBIMUA WJIM Pa3BETBJICHHBIMHU,
WIM WX KOMOWHALIMM, €CJIM He yKa3aHO WHoe. [IpuMepbl ajKWHWJIA BKIIOYAKOT STHHMUJL,
NPOMAPTUI, 3-METHI- | -TIeHTHHIJI, 2-T€NTHHUII U TOJOOHBIE.

«lukmoankua»  O3HA4YaeT  HACBIIIEHHOE  MOHOIIMKJIMYECKOE,  OHIMKIMYECKOE,
CITUPOLMKJIMYECKOE MM MOCTHKOBOE KapOOIMKIMYECKOe KOJIbLIO, UMEIOIIee OIMpeeIeHHOE
KOJIMYECTBO aTOMOB yriiepoaa. [IpumMepsl LIUKIIOANKIIIA BKIFOYAIOT IIUKJIOMPOIUJ, [TUKIO0YTHIL,
[UKJIOTIEHTWI, LUKJIOTEKCUJI, [UKJIOTeNTWI U MoaoOHble. B OJHOM BapuaHTE OCYINECTBIICHHUS
HACTOSIIEr0 HW300peTEeHUs LMKJIOANKWII BbIOpAH H3. LUKIOMNPONAHA, LUKJIOOyTaHAa W
IUKJIOTEeKCaHa. B pyroM BapuaHTe OCYLIECTBJICHUS, IUKJIOAJIKUIOM SIBJISIETCS] LIMKJIOMPOIAH,
UKJIOOYTaH WK IUKJIONEHTaH. B npyrom BapuaHTe OCYLIECTBJICHHUS, IUKJIOATKUIOM SIBJISIETCSI
LUKJIONPOTIAaH WK MUKJIOOyTaH. B mpyrom BapwaHTe OCYIIECTBJICHUS, [TUKIOATKUIIOM SIBJISIETCS
LUKJIONPOMaH. B ApyromM BapuaHTe OCYIIECTBICHUS, LUKJIOATKUJIOM SIBJISIETCS HUKIOOyTaH. B
IPYTrOM BapUaHTE OCYIIECTBJICHUs], IUKJIOAIKIIIOM SIBJISIETCS] IUKJIOIEHTaH. B mpyrom BapuaHTe
OCYIIECTBJICHUS], [TUKJIOAJKUIIOM SIBJIIETCS] LIUKJIOTEKCaH. B npyroM BapuaHTe OCYLIECTBJICHUS,
LIUKJIOATKUJIOM SIBJISIETCS [TUKJIOTEIITaH.

«lukorerepoadKui» O3HA4YaeT HACBIIIEHHOE WJIM YaCTUYHO HEHACHIEHHOE He
apOMaTUYeCKOe MOHOLIMKIHYECKOe, OMLMKINYECKOe, CIHUPOLMKINYECKOe WIH MOCTHKOBOE
KOJBLIO WU KOJBIEBYIO CHUCTEMY, HMMEIOINYIO OIpPENEeJIeHHOe YHCJIO aTOMOB yIyiepoja Hu
COZEPIKALIYIO, 10 MEHbIIeH Mepe, OAMH KOJIbLEBOW rerepoatoM, BbiOpaHHbI u3 N, NH, S
(Bxmouast SO u SO,) u O. L{ukiorerepoanKmibHOE KOO MOXKET ObITh 3aMEIIEHO Ha aTOMax
yrjiepoaa KOoJiblia W/WJIM Ha a30Te WM cepe Kojibla. [IpuMepbl UKIOreTepoasiKuiia BKIIOYAKOT
TeTparuapodypaH, TUPPOIUANH, TEeTPAruApOTHO(EH, a3eTHIWH, MUIEPA3UH, MUIICPUINH,
MOp(OJIMH, OKCETaH W TeTparuapornupadH. B OIHOM BapuaHTe OCYIIECTBJIEHUsS HACTOSIIErO
U300peTeH s, MUKJIOTeTePOATKU BBIOUPAIOT W3. MHUPPOJMIOUHA, Aa3€THUAWHA, MUIEPHUIUHA,

MUTepa3nHa, a3ernana, a3okana, MopdosHa, THoMOPGONNHA, THOMOP(ONMHANOHA, OKCa3enaHa,

1 ,4-TI/IaSGHaHa, U30MHJOJINHA, AUTUAPONU3OXUHOJHNHA, TETPAruaAPON30XUHOJINHA,
OKTaruApOU30UHI0NA, azabunukio[2.2.1]renraHa, okcaazabunukiio[2.2.1]rentana,
azabunmkio[3.1.1]renTaHa, azaburmkio[4.1.0]renTaHa, a3zabunmkiio[3.2.1]okraHa,
nuazabunukio[3.2.1]okraHa, okcaazaburukio[3.2.1]okTaHa, azabunmkio[3.2.0]renTaHa,
okcaazabunukiio[3.2.0]rentana, azacnupo[2.5]okTaHa, aszacnupo[2.6|HOHaHa,
azacnupo[3.5|HoHaHa, okcaazacnupo[3.5|HoHaHa, okcaazacnupo[4.5|nexaHa,

OUTHAPOTHEHO[3,2-Cc|mupuanHa,  AUTUAPOTHA30y0[4,5-ClnupunuHa,  TUTHAPOOKCa30J0[4,5-
c|nupuanHa, ouruapoumMuaasol 1,2-ajnupasuna, rekcaruapodypo[3,2-b]muppona,

reKcaruApOoLHUKIONeHTa[C|nuppona, OKTaruApOLUKJIONeHTa[ c|nuppona u
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azarpuuukio[4.3.1.13,8]yunekana. B apyrom BapuaHTe OCYIIECTBJICHMS, LUKJIOT€TEPOATKIII
BBIOMPAIOT W3. MUPPOJUANHA, a3eTHIWHA, MUIMEPHUINHA, MUINEepashHa, a3enaHa, MOpQoJuHa,
TUOMOpP(OJIMHA, OKCa3enaHa, U30UHAOINHA, TUTHIPOU30XMHOJIHA, a3adulinkiio[2.2.1]renrana,
azabunmkio[3.1.1]-renrana, azabunukio[4.1.0]renraHa, azabunmko|3.2.1]okrana,
azabunukino[3.2.0]renraHa, azacnupo[2.5]okraHa, OUTHAPOTUEHO|[3,2-Cc|nupuanHa,
auruapoumunasol 1,2-ajnupasusaa u rekcarunpodypol3,2-bJnuppona. B nmpyrom Bapuante
OCYIIECTBIICHHSI, LIUKJIOT€TEPOAJIKMI BBIOUPAIOT M3 a3ernaHa, MOpQOJNMHA W munepunnHa. B
IPYroM BapUaHTE OCYIIECTBJICHHUSI, [IUKJIOTETEPOATKIIIOM SIBJISIETCs a3ernad. B qpyrom BapuaHTe
OCYIIECTBJICHUS, LMKJIOTETEPOATKUIIOM siByisieTcsi  MopdonuH. B nmpyrom  BapuaHTe
OCYLIECTBJIEHUS, IUKJIOT€TEPOAKUIIOM SIBJISIETCS] TTUTIEPHUIHH.

«Apwr» O3HA4aeT MOHOLMKJIMYECKOe, OHUIMKJIMYECKOe WM  TPULHUKJIAYECKOE
KapOOLMKIINYECKOE apOMATUYECKOe KOJIbLIO WM KOJIBLEBYK) CHCTEMY, coaep:kamyr 6-14
aTOMOB yTJIEpPOJa, I/ie, IO MEHbINEH Mepe, OJHO U3 KOJIel ABJsieTCs: apoMaTiueckuM. [Ipumepsr
apuna BKIIOYAOT (erwn u HadpTun. B omHOM BapuwaHTe OCYIIECTBIIEHUS HACTOSIIETO
u300pETeHMs APUIIOM SIBJISIETCST (DeHMIT.

«[eTepoapui» O3HA4YaeT MOHOIMKJIMYECKOE, OWULMKINYECKOe WJIH TPULHKJINIECKOe
KOJIBLIO WJIM KOJIBLEBYIO CHUCTEMY, COAEP KAy 5-14 KOJBLEBBIX aTOMOB U COAEPKALIYIO, IO
MEHBLIEH Mepe, ONMH KOJbIeBOH rerepoarom, BeiOpanHbiil 3 N, NH, S (Bkmouas SO u SO») u
O, rne, o MeHbIIIEHN Mepe, OTHO U3 KOJIELl, COIePIKAIINX MeTEPOATOM, SIBJISIETCS] apPOMATHUECKHIM.
IIpumepsl rerepoapusia BKJIKOYAIOT MUPPOJWI, HW30KCA30JIWI, W30TUA30JUI, THPA30JIHIL,
MUPUAWI, OKCa30JIWJ, OKCaAWA30WI, THUATUA30JUJ, THA30IWI, WMUIA30JWI, TPUA3OJIUI,
TeTpa3onwi, (QypaHwi, TPHUASHHWI, THEHIWI, NUPUMHUIWI, NHPUAA3UHWI, [HPA3UHUIL,
OeH3M30KCca30oMmyI, OeH30Kca3omi, OeH30THa3oNwiI, OeH3UMHIA30ywi, OeH30(ypaHuI,
OeH30THO(GEHIS, XUHONWI, HWHIOJWI, W30XHHOJWI, XWHA30JUHWI, AubeH3odypaHun wu
nofnoOHble. B OOHOM BapWaHTE OCYINECTBJIEHUS HACTOSLIEr0 H300pEeTEeHHs] TreTepoapuiioMm
SBJISIETCSL 5- WM O-4J€HHOE IeTepOoapuibHOE KOJbLO. B npyrom BapuaHTe OCYLIECTBIEHUS
reTepoapuil BbIOUPAIOT M3 MUPA30Jia, MUPHUANIIA, U30KCA30Jia U THA3oja. B npyrom BapuaHTte
OCYIIECTBJICHUS] HACTOSIIIETO M300pETEHNUsT reTepoapuil BLIOUPAIOT U3. MUPUIUHA, TUPUMHINHA,
nMypasvHa, TMUPHUAAa3UHA, WHAa30ma, umunasoll,2-alnupuauna, 1,3-muruapo-2H-ummnasol[4,5-
bnupuanH-2-0oHa, 1H-[1,2,3]rpuazomno[4,5-b]mupununa, 1H-nupazono[4,3-b]mupununa,
nupposio| 3,2-c|mupuanna, mupposio[2,3-bnupununa, GeH3UMUAA30a, UMHIA30/a, MUPA30Jia,
tuodeHa, ¢ypana, 1,2,4-okcamuasona, 1,3,4-okcamuasona, OKCa3oJia, M30KCa30Jia, M30THA30A,
THA30J1a, 1,2,4-Tnaguasona, 1,3,4-tnagunazona; 1,1-muokcunma 4H-nmupuno[2,3-
e|[1,2,4]tnagu3una, 1,1-muokcuna  2H-mupuno[2,3-e][1,2]tnasuna, 1,1-numokcupma  2,3-
OUTHIPOU30THA30J0[4,5-b|mupuanna u 1,1-nuokcuna 3,4-nurugpo-2H-nupuno[2,3-
e][1,2]tnazuHa. B apyrom BapuaHTe OCYIIECTBIIEHUS HACTOSIIETO HU300pPETEHUs, TeTepoapull
BBIOMPAIOT W3. MUPHIMHA, MHPUMUANHA W MUPHUIA3HHA. B IpyroM BapuaHTe OCYLIECTBIICHUS
HACTOSIIETO H300PETeHHUS, TE€TEPOAPHIIOM SIBJISIETCS TAPHUINH.

«[anoren» Brimovaer ¢rop, xyop, Opom u #ox. B ogHOM BapuaHTe OCYLIECTBIICHUS

rajoreHom siBjsercss GTop, xjop uiau 6pom. B npyrom BapmanTe OCyLIECTBJIEHHs IaJOr€HOM
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ABIsieTcst GTOp WM XJIop. B Apyrom BapuaHTe OCYIIECTBIICHHUS raJIoOr€HOM sIBJIIeTCS (PTOp MU
OpoMm. B nmpyrom BapmaHTE OCYINECTBJIEHHS TajloTeHOM siBisiercst ¢pTop. B npyrom BapuanTe
OCYLIECTBJICHUS] TaJIOT€HOM SIBJISIETCsl XJIOp. B ApyroMm BapmaHTe OCYINECTBJIEHHs TaJOre€HOM
SIBJISIETCSL OpOM.

«Me» siBIsIETCA METUI.

«Oxcoy siBnsiercs =0.

«HacblmeHHbI» 03HAYAeT COAEP KA OAHY OJUHAPHYIO CBSI3b.

«HeHachpIleHHBIN» O3HA4YaeT Conaep Kalluil, MO MEHbIIEH Mepe, OJHY ABONHYIO WU
TPOMHYIO CBsi3b. B OIHOM BapHaHTe OCYILIECTBJICHUS HEHACBIIIEHHBIN O3HAYAeT CONEp KaLUM,
MO MEHbLIEH Mepe, OAHY ABOWHYIO CBsI3b. B IpyroMm BapuaHTe OCYIIECTBIICHUS] HEHACBIIIEHHbIN
O3HauYaeT COAEPIKALIUIA, 10 MEHbLIEH Mepe, ONHY TPOHHYIO CBSI3b.

Korna mo6as nepemennast (Hanpumep, R', R* 1 T. 1.) Bcrpeuaercs Goliee OfHOrO pasa B
m000M cocTaBsrOLeM WK B Gopmyiie I, ee onpeneneHne B KaKIOM Cllydae HE 3aBHCHUT OT €e
ONpeneNeHnus] B KaXIOM Jpyrom ciydae. Kpome TOro, KOMOWHAIMM 3aMeCTHTENeH W/Hin
NEPEMEHHBbIX JOMYCTUMBI, TOJBKO €CIH Takue KOMOWHAIMM TIPUBOIAT K CTAaOWIIBHBIM
coenuHeHUsIM. BoyHHMCTass nNUHUS MONEpeK CBsI3U B MEPEMEHHONW 3aMECTUTENs IPENCTaBAET
TOYKY NPUCOEAUHEHHS].

B coorBercTBUM €O CTaHAAPTHOW HOMEHKJIATYpOH, MCHOJB3YeMOH B HACTOSLIEM
OIMCAHNH, CHaYalla OMUCHIBAETCS KOHIIEBOH y4acTOK 0O03HAYEHHOH OOKOBOM LIeMH, 32 KOTOPBIM
CIIEAYIOT COcenHHMe (PYHKLMOHAJbHbIE TPYIIBl IO HAMPABICHUIO K TOUYKE MPUCOEAUHEHHUS.

Hamnpumep, 3amecturens Ci_sankuakapOoHmIaMUHO C.aJIKUIT 95KBUBAJICHTEH:
O

Cy_sankuin- C-NH-C, _;anxui-

ITpu BbIOOpE COEAMHEHHI O HACTOSALIEMY M300PETEHHIO CIIEUAINCT B JAHHOW 001acTu
nmoliMeT, YTo pasiuuHble 3amecTHTend, To ectb R', R® M T.JI., HOMKHBI ObITb BHIGPAHBI B
COOTBETCTBHH C XOPOIIO HM3BECTHBIMU MPUHIMIAMHU CBSI3HOCTH M CTaOWJIBHOCTH XUMHYECKOM
CTPYKTYPBL

Cunraercs, 4TO TEPMHUH «3aMELICHHBII» BKJIIOYAET HECKOJBKO CTEMEHEH 3aMeIneHus
Ha3BaHHBIM 3amecTuTeneM. Korma ommcaHbl WIIM 3asiBJICHbI MHOXKECTBEHHBIE 3aMECTHUTEIH,
3aMELICHHOE COENMHEHHE MOXKET ObITh HE3aBHCHMO 3aMELIEHO OIHUM HWJIM HECKOJbKUMHU W3
ONMUCAHHBIX WM 3asBJICHHBIX 3aMECTUTENIeH, OOUH WM HECKOJbKO pa3. Ilom He3aBHUCHMO
3aMeIEeHHBIM MOIPa3yMeBaeTCs, YTO (11Ba WK OoJiee) 3aMEeCTUTENSI MOTYT ObITh OJMHAKOBBIMU
WY Pa3HBIMU.

@paza «(papMaueBTUYECKH TMPHEMIIEM» HCIONb3YEeTCA 31eCh sl 0003HAUYEHUs] TeX
COEAMHEHUH, MaTepHaJIOB, KOMIIO3UIUH, COJIEH 1/IITN TO3UPOBAHHBIX (POPM, KOTOPBIE, COTTIACHO
3paBOMY MENUIMHCKOMY 3aKJIFOYEHHI0O U B COOTBETCTBUM CO BCEMH TNPHUMEHHUMBIMU
NPaBUTENLCTBEHHBIMH TIOCTAHOBJIEHHSIMH, O€30MaCHBI M TIOAXOIAT Il BBEIEHHS YEJIOBEKY WJIH
KUBOTHOMY.

Coenunenuss gopmynsl [ MOryr comepxarb OJUH WIM HECKOJIBKO ACHMMETPHYHBIX

LEHTPOB U, TAKUM 00pa3oM, MOTYT BCTPEYAThCS B BUAE PALIEMAaTOB M PALIEMUYECKUX CMECEH,
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OTHENbHBIX 3HAHTHOMEPOB, IHACTEPEOMEPHBIX CMeCeld M MHANBHAYAJbHBIX HACTEPEOMEPOB.
Hacrosimee n3o0OpeTeHne 0XBaThIBAET BCE TaKHe H30MepHbIe (popMbl coennHeHuH hopmydsl L.

HesaBucumblii CHHTE3 ONTHYECKMX H30MEPOB U AMACTEPEOU3OMEPOB MIM UX
xpomMaTtorpaduueckoe pasneyeHrne MOXKeT ObIThb JOCTUTHYTO, KaK M3BECTHO B JAHHOH 00JacTy,
IyTEM COOTBETCTBYIOLIEH MOAM(HUKALMU METONOJOIHH, ONMCAHHONW B HACTOALIEM JOKYMEHTE.
Hx abcomoTHast CTepeoXuMHUsi MOXKET ObITh ONpenesieHa C IOMOLIBI0 PEHTTEHOBCKOM
KpUCTAIOrpaduu  KPUCTAJUIMYECKUX TMPOAYKTOB MJIM KPUCTAIUTMYECKUX MPOMEKYTOYHBIX
COEAMHEHUH, KOTOpble MPH HEOOXOAMMOCTH JEPUBATU3UPYIOTCS C TOMOINBI) pPEareHTa,
COZEePIKALIETO ACUMMETPUYHBIN IIEHTP M3BECTHON a0COMIOTHON KOH(PUTypauy Wiu TOCTATOYHO
TSIKEJIBIX aTOMOB, YTOOBI CAENATh a0COMFOTHOE OTHECEHHE.

Ecnu sxenarenbHO, paleMHUYECKUe CMECH COSAMHEHUH MOTYT ObITh pa3[eNieHbl, YTOOBI
BBIIEJIUTh MHAUBHIYaJbHbIE SHAHTUOMEPHL Pa3neneHue mMoxer ObITh MPOBEACHO Crocodamu,
XOpOLIO HM3BECTHBIMH B MAHHOH OONACTH, TAaKUMHM KaK COYETAHHE pALEMHYECKOH CMecH
COEAMHEHUI C YHAHTHOMEPHO YHCTHIM COEAMHEHHEM C O00pa30oBaHHEM IHACTEPEOM3OMEPHOM
CMECH C TIOCIHEeNYIOIUM pa3feleHueM OTHENbHBIX JHACTEPEOU3OMEPOB CTAHAAPTHBIMU
crnoco0amMu, TaKMMH Kak (pakuMOHHAs KPHUCTALIM3AlMs WM Xpomartorpadus. Peaxius
COYETaHUs] 4aCTO MPENCTaBiIsieT co0ol oOpa3oBaHME COJIEH C WCIOJNIB30BAHUEM 3HAHTHOMEPHO
YHCTOHW KHCIIOTHI HJIM OCHOBaHUS. 3aTEM IHacCTePeOMepPHbIE MPOU3BOAHbBIE MOKHO NIPEBPATUTH B
YHCThIE SHAHTHOMEPBI paclLIeIIeHneM JO0aBIEHHOI'O0 XHUPAJbHOTO OCTaTka. Panemmuueckas
CMeCh COCIMHEHUH TaKkke MOXeT ObITh pa3fesieHa HEMOCPENCTBEHHO XpoMarorpaduuecKumu
crioco0amu ¢ HMCIIONIb30BAaHHEM XHUPAJTbHBIX HEMOABIKHBIX (ha3, KOTOPbIE XOPOIIO U3BECTHBI B
JaHHOW 00J1aCTU TEXHUKH.

ANbTepHATUBHO, JIOOOH  SHAHTUOMED COEJUHEHUS MOXKeT ObITh  IOJy4YeH
CTEPEOCENIEKTUBHBIM CUHTE30M C HUCIHOJIb30BAHUEM ONTHUYECKU YHCTBIX MCXOAHBIX MaTepHaIOB
WIN PEareHTOB U3BECTHOH KOH(PUIypanuu Crocod0aMu, XOpOLIO U3BECTHBIMH B JaHHOH o0nactu
TEXHUKH.

HexkoTopble U3 OMMCAHHBIX 31€Ch COSAMHEHUI conepskaT ojie(HOBbIE ABOWHBIE CBSI3U U,
€CJTH He YKa3aHO MHOE, NPEeTHA3HAYECHbI JJIsl BKIIIOYEHHs KaK reOMeTpU4ecKux n3omepos E, Tak
uz.

TayTromepbl ompeneneHbl Kak COEAWHEHHs], KOTOpPbIe MPETEPIeBaOT ObICTPBIE CABHTH
NPOTOHOB OT OJHOTO aTOMa COEOUHEHHUS K APYroMy aroMmy coeanHeHus. Hekoropeie u3
OIHCAHHBIX 3/1€Ch COEAMHEHHMH MOTYT CYLIECTBOBATh B BHJE TAYTOMEPOB C Pa3HBIMH TOYKAMHU
NPUCOCAMHEHUST BOAOpoAa. TakuM NPUMEPOM MOKET OBITh KETOH M €ro eHojbHas (opma,
U3BECTHAsI KaK KETO-CHOJIbHBIE TayTOMEphl. MHAMBUOYaIbHBIE TAYTOMEPHI, a TAKXKE HX CMECH
OXBaTBIBAIOTCS coenuHeHusMu (opmynsl I Hampumep, coemmuenust popmyner I BrimouaroT

CJIeyIOIINE TayTOMEPHI:
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2 - TMIOPOKCUINGH TUH 2-CKCO-1, 2-IUTUOPCIUPUIONH

B coennnenusx oOmei Gopmynbl I aToMbl MOTryT NpOSIBISATH CBOE €CTECTBEHHOE
M30TOITHOE CONepIKaHUe, MM OJUH WJIM HECKOJbKO AaTOMOB MOTYT OBITb HCKYCCTBEHHO
o0oraieHbl KOHKPETHBIM U30TOMOM, UMEIOIIUM TOT K€ AaTOMHOE YHCJIO, HO aTOMHYIO MacCy MJIH
MacCOBO€ HYHCJIO, OTJIMYHOE OT aTOMHOH MAacChl MJIM MAacCOBOIO YHCIA, NMPEUMYIECTBEHHO
BCTpeuaromerocs: B npupoje. Hacrosimee nsoOpereHne BKIIOYAET BCE MOIXOASAIINE N30TOIHBIE
BapHUAHTBl COENUHEHHMH CTPYKTYypHOU (opmyiel 1. Hanmpumep, pasnudnble M30TOMHBIE (OPMBI
Bonopona (H) skmouator mnporuii (‘H), nmeitrepuii (“H) u tpuruii (CH). Ilpotnii sBmsercs
npeobaaroIuM H30TOIIOM BOZOPOAA, BCTpedaromumcest B npupone. Oboramenune pefitepuem
MOJKET JaTh OINpPEEeICHHbIE TePAeBTUYECKUE IPEUMYLIECTBA, TAKUE KaK YBEIHMYEHHE Nepruoaa
NOJY’)KM3HU 1N VIVO WM CHH)KEHHE TpeOOBaHMH K JO3UPOBKE, HIM MOXET O0eCreyuTh
COEAMHEHHE, HCIONb3yeMOe B KAueCTBE CTaHAApPTa /Ui XapaKTePUCTUKU OHMOJOTHYECKUX
oOpasuoB. Tputuil pagroaKkTHBEH W TMOSTOMY MOXKET JaBaTh PAAMOAKTUBHO MEUYeHOe
COEAMHEHHE, TIOJe3HOE B Ka4decTBE WHAMKATOPAa B METAaOONMYECKHX WM KHHETHYECKUX
uccnenoBanusax. CoequHEHUs CTPYKTYpHOU popmyiel I, oGorameHHble H30TOMaMH, MOTYT OBITh
NOJIydeHbl 0€3 UYpe3MEepHOro 3KCHEPUMEHTHUPOBAHMA OOBIMHBIMH  METOJAMH, XOpOIIO
M3BECTHBIMH CIEIMAINCTaM B JaHHOHM 00JaCTH TEXHUKHU, MM CIIOCO0aMHM, aHAJIOTHYHBIMU TEM,
KOTOpbI€ ONMCAaHbl Ha CXeMax M MNpUMepax B HACTOSIIEM JOKYMEHTE C HCIOJIb30BAHUEM
MOJXOALINX PEAreHTOB W/WIIN MPOMEXKYTOYHBIX COEAMHEHHH, 000raleHHbIX H30TOMAMU.

Kpome ToOro, HekoTopble KpUCTAIMYECKHE (OPMbI COCOMHEHHH IO HACTOSLIEMY
N300pETeHNI0 MOTYT CYINECTBOBATh B BHUAE MOJIMMOP(OB M, KaK TAKOBbIE, IPEIHA3HAYECHBI 1JIS
BKJIFOUEHHUS] B HacTosiee mn3oOpereHne. Kpome TOro, HEKOTOpPbIE COENMHEHHs HACTOSIIIETO
n300peTeHns MOryT OOpa3OBBIBATh COJIBBATHI C BOAOH MWJIM OOBIYHBIMH OPTaHUYECKUMHU
pacTBopuTeNsIMU. Takue CONbBATHI BXOAAT B 00BEM HACTOSIILETO U300PETEHUSI.

OOBIMHO MPEATIOYTUTENLHO BBOIUTH COSAUHEHHUS 110 HACTOALIEMY M300PETEHUIO B BHIE
SHAHTHOMEPHO YHCTBIX KOMIO3HMLMH. ParemMudyeckne CMeCH MOXHO pasfeluTh Ha HX
UHIMBUAYAIbHBIE SHAHTHOMEPBI JIOOBIM W3 MHOXKECTBA TPAOHIHMOHHBIX criocoboB. K Hum
OTHOCATCSl XHpalibHast Xpomarorpadus, AepUBAaTU3ALMUS XUPAJTbHBIM BCIIOMOTATEIbHBIM
BEIECTBOM C MOCTIEAYIOINM pa3AeeHneM ¢ IIOMOIIBI0 XpoMaTorpagp iy WM KPUCTAITH3ALUT U
(bpakuMOHHAS KPUCTAIUTU3ALMS THACTEPEOMEPHBIX COJIEH.

Comu

Crnenyer moHMMaTh, YTO B KOHTEKCTE HACTOSIIErO OMUCAHUS CCBUIKH HAa COCOUHEHUS
HACTOSIIEro M300pEeTeHUs] TakXKe BKIIOYAIOT (PapMaleBTHUECKH INPHEMIIEMbIE COJIM, a TaKXKe
COJIM, KOTOpBIE HE SABISIOTCS (papMalleBTUYECKHU NMPHEMJIEMbIMH, KOTZa OHU HCIIONB3YIOTCS B
Ka4ecTBe MPEIIEeCTBEHHUKOB CBOOOIHBIX COEAUHEHNH MIH UX (papMaleBTUYECKH PUEMIIEMBIX

coJiell WiIu B APYrux CUHTETUYCCKUX MAHUITYJISALUAX.
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CoenuHeHHsT TO HACTOSALIEMY H300pPETEHUI0 MOTYT OBITh BBeOeHb B (opme
dapmaneBTHUECKH TNpueMieMoi conmu. TepMHMH «(papMaleBTHYECKH IpHeMiIeMasl COJbY
OTHOCUTCSI K COJISIM, IIOJNyYeHHbIM M3 (apMaleBTHUECKH NPUEMIIEMBIX HE TOKCHYHBIX
OCHOBAaHMH WJM KHCJIOT, BKJIIOYas HEOPraHMYeCKWe WM OpPraHWYeCKue OCHOBAaHUS U
HEOpraHU4Yeckue WM opraHudeckue KUcioTbl. COJM OCHOBHBIX COENUHEHUH, OXBAaTbIBAEMbIE
TEPMUHOM «(papMaLEeBTHYECKH MpUEMIIeMasi COJb», OTHOCATCS K HE TOKCHYHBIM COJISIM
COEIMHEHUI MO HACTOSIEMy H300PeTeHHIO, KOTOpble OOBIMHO IMOJYYaIOT B3aUMOAECHCTBHEM
CBOOOJTHOTO OCHOBaHHUSI C TOAXOMALICH OPraHUYeCKON WM HEOPraHMYeCKOW KHCIIOTOM.
TunoBble COJMM OCHOBHBIX COENMHEHHH MO HACTOSIIEMY H300PETeHHIO BKJIOYAIOT, HO HE
OTPAaHMYUBAIOTCS WMH, CIEAyIoIue. anerar, OeH3oncynbdoHaT, OeH3o0aT, OukapOOHaT,
oucynbdar, Ouraprpat, 6opaTr, OpoMHUA, KaMCHIAT, KapOOHAT, XJIOPUM, KJIaByJaHAT, IUTPaT,
TUTUAPOXJIOPU, SAETAT, SAUCUIIAT, 3CTOJIAT, H3UJIAT, PyMapart, TIFOLenaT, IIIF0KOHAT, TIIyTaMar,
IIIUKOJUTMJIAPCAHUIIAT, TEeKCHIPE3OpUMHAT, TuAapabdaMuH, THUAPOOPOMHI, THAPOXJIOPHA,
ruapokcuHadToAT, HOAM, H30THOHAT, JIAKTAT, JIAKTOOUOHAT, JIaypaT, MaJlaT, MajeaT, MUHAAJST,
ME3WJIAT, METHIIOPOMHUI, METHITHUTPAT, METUIICYJIb(AT, MyKaT, HAIICHJIAT, HUTPAT, aMMOHHUEBYIO
comb N-MeTWITJTIOKaMUHA, OJieaT, OKcajar, mamoar (3MOOHAT), MaJIbMHUTAT, MAHTOTEHAT,
dbocdar/nudocdar, monuranakTypoHar, CalUIWIAT, CTeapar, cyabdar, cydamerar, CyKLUUHAT,
TAHHAT, TAPTPAT, TEOKJIAT, TO3WUJIAT, TPUITHOIUA U BasepaT. Kpome TOro, ecinm COeaMHEHUs 110
U300pETEHNIO HECYT KUCIYIO0 TPYIIY, UX MOAXOAsmUe (papMareBTUIECKH MPHEMIIEMbIe COJIH
BKJIFOYAIOT, HO HE OTPAaHUYMBAIOTCS UMH, COJIH, MOJIYYEHHbIE M3 HEOPTaHUYECKUX OCHOBAHUIM,
BKJIFOUAsl QJIIOMHUHUM, AMMOHMH, KaJbLIMH, Me€Ib, TPEXBAJICHTHOE KEJIE€30, ABYXBAJEHTHOE
JKEJIe30, JIUTUM, MarHUM, TPEXBAJEHTHBIN MapraHeLl, AByXBaJCHTHBIM MapraHel, KaJlui, HaTpuH,
UMHK ¥ nofoOHble. OCOOEHHO MPEennOYTUTENbHbI COJIM aMMOHUS, KajbLUS, MarHus, Kajius U
Hatpus. Comnu, monyueHHble U3 (papMaleBTHUECKH MTPUEMIIEMbIX OPTaHMYECKUX HE TOKCHYHBIX
OCHOBAHUH, BKJIIOYAIOT COJM MNEPBUYHBIX, BTOPHUYHBIX M TPETUYHBIX AMHHOB, LHUKJINYECKUX
AMHHOB U OCHOBHbIE HOHOOOMEHHBIE CMOJIbI, TAKHE KaK apruHHH, OeTanH, KOpEeuH, XOauH, N,
N-nmnOeH3WIITUIICHANAMUH, JTUSTHUIAMUH, 2-AUSTHIAMHUHOITAHOJN, 2-TUMETHJIAMUHOSTAHO,
STAHOJIAMUH, 3THJIeHAUAMUH, N-3TuiaMopdonuH, N-3THIMUNEPUINH, TIIFOKAMUH, TIIIOKO3aMHUH,
THCTHIMH, TUAPaOaMUH, H3OMPONMIJIAMHH, JU3UH, METWINIIOKAMUH, MOP(OJHMH, MUIEepasuH,
NUMEPUINH, TMOJHAMUHOBBIE CMOJBI, MPOKaWH, NYyPHHbL, TEOOPOMHUH, TPUITHIAMUH,
TPUMETHJIAMUH, TPUMIPONMIIAMHH, TPOMETAMUH H MTOIOOHBIE.

Kpome Toro, B ciydae mpucytctBusi kapOonosoit kucnorsl (-COOH) win cnupToBoit
IPYIBl B COEAMHEHUSX HACTOSINErO H300PETeHHs, MOTYT NPUMEHSTHhCS (PapManeBTUYECKU
npUeMJIEMBbIE CJIOXKHBIE 3(HPBI MPOU3BOAHBIX KapOOHOBOH KHCIIOTBHI, TaKHE KaK METHIIOBBIM,
STUJIOBBIN WJIN MTUBAJIOMJIOKCHMETHIIOBBIN, WIIN AllMJIbHBIE TPOU3BOIHBIE CITUPTOB, Takue Kak O-
anernit, O-mmBanomn, O-6emsonmn u O-amuHoanm. BxiroueHbl Takue CiokHblE 3QUpPHl U
allWJIbHBIE TPYIIbL, KOTOPblE W3BECTHBI B MAHHOH O0OJACTH TEXHUKH IJIs1 MOIU(PUKALUH
XapaKTEPUCTUK PACTBOPUMOCTH WJIM THAPOJH3A AJI UCMOJB30BAHMS B KayeCTBE COCTABOB C
3aMeIJIEHHBIM BBICBOOOKAEHUEM HITH MPOJIEKAPCTB.

TepMuH «mIpoNEKapCTBO» O3HAYAET COEAMHEHUS, KOTOpble OBICTPO MPEBPAINAIOTCH,
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HampuMep, IyTeM TUAPOJIM3a B KPOBH, 1N VIVO B HCXOIHOE COEAMHEHHE, Hampumep,
npeBpaleHne npojexkapcTsa Gopmynsl A B coennHeHue GopMyIbl A WIIH €ro COJlb; TOAPOOHOe
obcyxnenne npusenero B T. Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, Vol.
14 of the A.C.S. Symposium Series u B Edward B. Roche, ed., Bioreversible Carriers in Drug
Design, American Pharmaceutical Association and Pergamon Press, 1987, o6a kotopbix
BKJIIOUEHbI B HACTOSIIMHA HOKYMEHT B KauecTBe cCcbUlkU. OO0BEM HacTOsIero nu3oOpeTeHus
BKJIIOYAET MPOJIEKAPCTBA HOBBIX COEIMHEHUI MO HACTOSINEMY H300PETEHHIO.

ConbBaThl U, B YaCTHOCTHU, TUAPATHl COCAMHEHUH MO HACTOSIIEMY U300PETEHUIO TAK)KE
BKJIOUEHBI B HACTOsIIIEE H300peTeHHE.

IIpumeneHue

CoenuHeHUs1 MO HACTOSILIEMY H300PETEHUIO SIBJSIFOTCS CEJIEKTHBHBIMH HHTHOUTOPAMHU
AKTUBHOCTH HATPUEBOTO MOHHOrO KaHayia Na,l.8 mnmm obnamaroT CeneKTHBHONH aKTHBHOCTHIO B
KadyecTBe OJIOKATOPOB HATPHEBOrO HOHHOTO KaHana Nay1.8. B omHOM BapHaHTe OCyIIeCTBICHUS,
COEAMHEHUs M0 HACTOSIIIEMY HM300PETeHHIO NEMOHCTPUPYIOT, MO MeHbIned Mepe, 10-KpaTHyro
CEJIEKTUBHOCTb K HATPUEBBIM KaHanaMm Na, 1.8 no cpaBHeHHIO ¢ HATpUEeBbIMU KaHanamu Na, 1,5 u
B HEKOTOPBIX BapHaHTaxX pealu3aluu JEMOHCTPUPYIOT, MO MeHblied Mepe, 100-kpaTHyro
CEJIEKTUBHOCTh K HaTpUEBbIM KaHajiaM Na,l.8 mo cpaBHeHHIO ¢ HATpUEBBIMH KaHajdamu Nayl,5
Ha OCHOBE (YHKIMOHANbHOW akTHUBHOCTH (3HaueHHs [Csp) Ansl Kakgoro kaHajia B CHCTEME
aHanuza Qube®.

CoenuHeHuss HACTOALIEr0 HW300pPETEHUs]  ABISAIOTCS  MOIMHBIMH  MHTHOHUTOPAaMHU
akTuBHOCTH KaHanma Na,1.8. CoemuHeHus u ux QpapMaleBTUYECKH NPUEMIIEMbIE COJH MOTYT
ObITh  3(dexTuBHBI B JedeHMH 3a00NE€BaHMN, pPACCTPOMCTB U COCTOSIHMH, KOTOpBIE
OIOCPeNOBaHbl MHTHOMPOBAHUEM AKTUBHOCTH HATPUEBOrO HOHHOro kaHana Na,1.8 w/wmmm
peuentopos Na,1.8.

3a0oneBaHusi, pPACCTPOMCTBA WM  COCTOSIHHS, ONOCPENOBAHHbIE AKTUBHOCTBHIO
HaTPUEBOrO HOHHOrO kaHana Na,l.8 w/unmm peuentopamu Navl.8, BKIOYAKOT, HO He

OTPAHMYHUBAKOTCS WMHU, HOLMLEIIHUI, OCTe0APTPUT, Tepudepruveckyrd  HEBPOIATHIO,

>
HACJIE[ICTBEHHYIO JPUTPOMEJIAJITUIO, PACCeSTHHBIN CKJIEPO3, AacTMy, 3yI, OCTPbId 3V,
XPOHUYECKUH 3y, MUTPEHb, HEUPOAETeHEPALIMIO TIOCIIE HIIEMUH, STIHJIETICHIO, BOCTIATUTEbHYIO
00J1b, CIOHTAHHYIO 0OJIb, OCTPYIO 0O0JIb, MEPUOTIEPALIMOHHYIO OO0JIb, MOCIEONEPALMOHHYIO OOJIb,
HEBPOIATUYECKYI0 00Jib, MOCTIEPIETUYECKYI HEBPAITHIO, HEBPAITHI0 TPOMHUYHOTO HEpPBA,
INa0eTHYECKYI0 HEBPOMATHIO, XPOHWYECKYyI0 Oonb B MOsCHULE, (aHTOMHYHO Oonb B
KOHEYHOCTSIX, OOJIb B pe3yJIbTaTe paka U XUMHOTEPAIHH, XPOHUYECKYIO Ta30BYIO 00Jib, OOJIEeBbIE
CHHPOMBI U CJIOJKHBIE PETHOHANIbHbIE OOJIEBbIE CUHAPOMBI.

OnsHo mim Oonee M3 3THUX COCTOSHUHM WM 3a00JI€BAaHUI MOMKHO JIEYHTb, YIPABJISTS,
NpeNOTBpAaLlaTh, YMEHbLIATh, O0JerdaTh, yJay4ilaTh WM KOHTPOJMPOBATb IMYTEM BBEICHUS
TepaneBTHUECKH 3(P(EKTHBHOTO KOJMYECTBA COSAMHEHHUS IO HACTOSINEMY H300pETeHHIO WIIN
ero (apMaleBTUUECKH MPUEMJIEMOI COJM MALMEHTY, HYXIAIOIIEeMyCsl B JICUCHUH. Takxke
COEIMHEeHHUsS] HACTOSILIEro M300PETeHUs] MOTYT MPUMEHSTHCS B MPOU3BOJACTBE JIEKAPCTBEHHOTO

Cpe€aAcTBa, KOTOPOC MOKET TMPUMCHATHCA MJiA JICHCHUS, YIPABJICHUS, NIPCAOTBPALLICHUI,
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YMEHBIICHUs, OOJErdeHus, VJIYULIEHUs WM KOHTPOJII OJHOTO WJIM HECKOJBKHX U3 3THX
COCTOSIHUH, 3a00NeBaHUH WM PACCTPOMCTB: HOLMLENLNH, OCTEOAPTPUTA, NepUPepUIecKoit
HEBPOMATUH, HACJIEACTBEHHON 3PUTPOMENAITUN, PACCETHHOTO CKIIEPO3a, aCTMbL, 3y/1a, OCTPOTO
3yAa, XPOHHUYECKOrO 3yJa, MHIPEHH, HeHpOJereHepaluu I[Ocae WIIEMUH, JIHJIETICHH,
BOCHIAJIMTENbHONW OONMHM, CIOHTaHHOW Oosu, ocTpoit Oonmy, mnepuonepanuoHHONH 0o,
NOCJICONIEPAIMOHHON  OOJIM, HEBPOMATHUYECKOH OONM, MOCTreprneTHYecKOW  HEBPAJTHH,
HEBPAJITNU TPOHHUYHOTO HEpBa, NUA0ETHYECKOH HEBPONATHH, XPOHUYECKOH OONN B MOSCHHULIE,
(aHTOMHON 0OJM B KOHEYHOCTSIX, OOJM B pe3ysbTaTe paka U XMUMHOTEPANUH, XPOHUYECKOM
Ta30BOM 060H, OONEBBIX CUHAPOMOB H CIIOKHBIX PETHOHAIBHBIX OOJEBBIX CHHIPOMOB.

[IpennoyTHTENbHBIM NPUMEHEHUEM COCIMHEHUH MOXKET OBITh JICYEHHE OJHOTO WJIH
HECKOJIbKUX W3 CIICAYIOUIMX 3a00eBaHUI MyTeM BBEICHUS TepaneBTHUECKH 3((HEKTHBHOTO
KOJINYECTBA MAIMEHTY, HyXKAaromemycs B jedeHnH. COeIMHEHHs MOXHO HCIOJBb30BATh IS
NPOM3BOJICTBA JIEKAPCTBEHHOI'O CPEACTBA JJIS JICYEHHS OJHOTO WM HECKOJBKHX W3 3THX
3a00JIeBaHHIA:

1) GoneBbie cocTOsIHUS,

2) 3ynsmme COCTOSIHUS, U

3) KaIeBble COCTOSTHHUSI.

B omHOM BapmaHTe OCYINECTBJIEHUS HACTOSILIErO M300peTeHHs, OOJEBBIM COCTOSHHEM
SIBJIIETCS.  PACCTPOHCTBO OCTPOM Ooju wim  XpoHudeckoir Oomu. B apyrom BapuaHTe
OCYIIECTBIIEHHs] HACTOSILIEr0 H300peTeHusi, OOJNIEBBIM COCTOSHHUEM SBJISIETCS PACCTPOMCTBO
OCTpoii 6OJIH.

CoenuHeHus 10 HACTOALIEMY M300PETEHUI0 MOTYT ObITh 3 (PEKTUBHBIMHU IPHU JIEUEHUU
Houenuuy. Hormmuenuuss wnn Gonb HEOOXOMUMBI AJIsT BBDKMBAHUSI M YacCTO BBITOJHSIOT
3amuTHy0 ¢yHkuuo. OnHako 00Jb, CBA3aHHAS C XUPYPTrHUECKHIMHU MPOLENYPAMU U TEKYIIUMH
TepanusMH I OOJIerdeHust 3TOH OOJM, MOXKET 3aMeIUTh BBI3ZIOPOBIIEHUE MTOCTIE ONEepaliy 1
YBEJIMYUTD MPOAOJUKUTENILHOCTD MpeObiBanus B OonbHuIe. [1o 80% Xupyprudeckux mauueHTOB
UCTIBITHIBAIOT TMOCJICONEPAIOHHY0 OOJb W3-32 TMOBPEXKACHUS TKaHEH W mnepudepuyecKux
HEPBOB ¢ nocieaymuM Bocnajenuem. [pudnmsurensao y 10-50% Xupyprudeckux nanueHToB
NOCJIe ONepalfy 4YacTO Pa3BHBAETCS XPOHUYECKas OOJb, TOTOMY YTO MOBPEXKIECHHE HEpBa
NPUBOJUT K CTOMKOW HEBPOMIATHUECKOHW OOJIH MOCTe 3aKUBJICHUS PAHBL.

CoenuHeHUs1 1O HACTOSAIIEMY M300PETEHHIO MOTYT OBITb 3((EKTUBHBIMHU TPHU JICYCHUN
ocreoaptpura. OCTEOAPTPHUT MPENCTABJSAET COOOW THUIT apTPUTA, BBI3BAHHBIH BOCIAJICHUEM,
pa3pylIeHneM 1 BO3MOXKHOH MOTepel XpsIueBoil TKaHu B cycraBax. CtaHmapThl JedeHus 0oy,
CBSI3aHHOH C OCTE€OapTPHUTOM, BKJIFOYAIOT HECTEPOUIHBIE MPOTHBOBOCIIAIUTENbHBIE MPEnapaThl
(HIIBII), nanpumep, nenexkokcnd u guknodeHak (cMm. Zeng et al., 2018). [TauneHTOB, KOTOpBIE
He pearupyroT Ha Teparmuto HIIBII, oObMHO jeyaT HU3KUMH J103aMH OIHATOB, TaKUX Kak
rUAPOKONOH. I1alMeHThl, HEeBOCTIPUUMYHUBBIE K BBIIIEYKA3aHHBIM TEPAHIM, OOBIMHO BBIOMPAIOT
TIOJIHYIO 3aMEHY CYCTaBa.

CoenuHeHUs1 10 HACTOAIIEMY M300PETEHHI0 MOTYT ObITh 3((PEKTUBHBIMHU TP JIEUEHUN

nepudepudeckoii  HeBpomatuu. Ilepudepuueckas HeBpomaTtus —IMPEACTaBiIsAeT  COOOM
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NOBPEXXIEHNE HEPBOB, BBI3BAHHOE XPOHUUECKU BBICOKUM YPOBHEM caxapa B KPOBH M 1HA0ETOM.
3TO MPUBOIUT K OHEMEHHIO, TOTepEe YyBCTBUTEIBHOCTH M MHOTAA K 0ONM B mepudepudecKkux
KOHEYHOCTSIX, TAKUX KaK CTYIHM, HOTH HJIM PyKH. DTO Haubosee 4yacToe OCIOKHEeHHe nuadeTa.
Crannapramu jieueHus1 OOJE3HEHHON AMa0eTUYecKol HEBPONATHH SIBJIIIOTCS TrabaneHTUHOUIBI,
HarpuMmep, rabanmeHTHH U mperabanuH. HekoTopble NaLMEeHThl XOPOLIO pearhpyrT Ha
TPULMKJIMYECKUE AHTUAETNPECCaHThl, Takhe KaK aMUTPUNTUIMH, B TO BpeMs KakK Jpyrue
NALMEHThl TOJYYal0T 3HAYUTENbHOE OOJerdyeHue Npu Hcnoib3oBaHuu mnpenaparoB SRI/NRI,
Takux Kak nynokcerud (Schreiber et al., World J Diabetes. 2015 Apr 15;6(3):432-44). loctynHO
MHOKECTBO BapHWAaHTOB, OJIHAKO 4YacTO BCTpedaroTcss mobouHble 3(GdexThl (Hampumep,
T'OJIOBOKPY’KEHHE, TOIIHOTA), KOTOPbIE OrPAHMYUBAIOT UX TOJIHBIA MOTEHITHA.

CoenuHeHUs1 MO HACTOSIIEMY H300PETEHHIO MOTYT OBITh 3((EKTUBHBIMHU TP JICYCHUN
HaclenCTBeHHON spuTpomenanruu. HacnencreenHass spurpomenanrusi (IEM) mpencraensier
co0Ol XpOHWYECKHH OOJeBOW CHHAPOM, KOTOPBI CBsI3aH C MYyTaUUsSMH B HECKOJIbKUX
MOTEHIMAI3aBUCHMbBIX HATPUEBBIX KaHanax, Bkiroyas Na,1.8 (Kist et al., PLoS One. 2016 Sep 6;
11(9):e0161789). IlaumenTel oOpamarOTCsd € KIACCUYECKOH BOCHAINTENBHOW THIIEpEMHUEH
«TepUaTKd W HOCKM» Ha MNepu(pepruuecKux ydacTKaxX, TaKUX KaK PYKH U HOTH, OOBIYHO
BBI3BIBAEMOH BBICOKOW TEMIEPaTypoil U (PU3HUEeCKUMH yIpakHEHUsIMH. HekoTopble manueHTsl
HAXOJIAT OOJIeTYeHUe OT JKry4yei 00y, CBI3aHHON ¢ TMIepeMHueil Ipy MOrpysKEHHH B XOJIOAHYIO
BOAYy. XOTsl JIEKAPCTBEHHbIE CPEACTBA, KOTOPbIE BIUSAIOT HA NMOTEHLUAI3aBUCHUMbIE HAaTPUEBBIE
KaHaibl (HApUMep, JIUAOKAWH W MEKCUJIETHH), BBIMJISIASAT MHOTrOOOEINaroIne, B HACTOSIIEe
BpeMs1 HE CYILIECTBYET CTaHAApTOB JeueHus: IEM.

CoenuHeHus 10 HACTOALIEMY M300PETEHUI0 MOTYT ObITh 3 (PEKTUBHBIMHU IPHU JIEUEHUU
HeBpomaTtudeckoi Oomu. HeBponaruueckast Oonb npencrasisier coOol 00sb, BBI3BAHHYIO
HOBpEXIeHHeM WM 3a00yieBaHNEeM, MOPaXAUIMM COMAaTOCEHCOPHYI HEepBHyIO cuctemy. Ha
NALMEHTaX-JIOAAX, a TaKke Ha JKUBOTHBIX MOJEJSAX HeBpOmaTHdeckoil Oomu  ObLIo
NPOEMOHCTPUPOBAHO, YTO TOBPEXKACHUE MEPBUYHBIX aPPEpEeHTHBIX CEHCOPHBIX HEHPOHOB
MOJKET MPHUBECTH K (POPMHUPOBAHHIO HEBPOMBI U CIIOHTAHHOH aKTUBHOCTH, & TAKXKE K BBI3BAHHOM
AKTUBHOCTH B OTBET Ha 0ObIMHO Oe300mnHbie ctumydibl. (Colloca et al., Nat Rev Dis Primers.
2017 Feb 16;3:17002; Coward et al., Pain. 2000 Mar;85(1-2): 41-50; Yiangou et al., FEBS Lett.
2000 Feb 11; 467(2-3): 249-52; Carter et al., Phys Med Rehabil Clin N Am. 2001 May;
12(2):447-59). HexoTopble HepBHbIE MOBPEXKIEHUS BbI3bIBAIOT yYBeIUueHHe skcnpeccuu Na,1.8,
KOTOpast MPEATOIOKHUTENBHO SIBJISIETCS] IPUUNHHBIM MEXaHI3MOM natosiorndeckoit oomu. (Black
et al., Ann Neurol. 2008 Dec; 64(6): 644-53; Bird et al., Br J Pharmacol. 2015 May; 172(10):
2654-70). TloBpexnenus mnepudepuuecKOll HEPBHOW CHUCTEMBI YacTO TMPUBOAAT K
HEBPOMATUYECKON OO0JIM, COXPAHSIOIIEHCS MONroe BpeMs IOCJe TOro, KakK IepBOHAYAIbHAs
TpaBMa mporaer. [IpumMepsl HEBpOMATHYECKOW OONMHM BKIIFOYAIOT, HO HE OTPAHUYHBAIOTCS UMM,
NOCTIEPIIETUYECKYIO  HEBPAJITHIO, HEBPAITHI0 TPOWHUYHOIO  HEPBa, JUAOETHUYECKYIO
HEBPOIATHUIO, XPOHUUECKYIO OOJIb B MOSICHULIE, MOSICHUYHYIO PAANKYJIONATHIO, (PaHTOMHYIO O0JIb
B KOHEUHOCTSIX, OONb B pe3yJbTaTe paka M XMMHUOTEPANUH, XPOHUYECKYIO Ta30BYIO OOJb,

KOMIUIEKCHBIH PErrMOHAIbHBIN OONEBOM CHHIPOM M POACTBEHHBbIE HEBPAITMU U OOJIE3HEHHbIE
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COCTOSIHUS, BO3HHKAIOINIME W3-32 MYTALMH, CBS3aHHBIX C MOBBIIEHHEM (yHKuMH B Nayl.8
(Huang et al., J Neurosci. 2013 Aug 28;33(35): 14087-97; Kist et al., PLoS One. 2016 Sep
6;11(9): e0161789; Emery et al., J Neurosci. 2015 May 20; 35(20): 7674-81; u Schreiber et al.,
World J Diabetes. 2015 Apr 15; 6(3): 432-44).

Cunraercs, 4TO HKTONMUYECKAs AKTUBHOCTb OOBIMHO MOJYAIIMX CEHCOPHBIX HEHpPOHOB
CIOCOOCTBYET BO3HUKHOBEHHMIO W TOAJEPKAHUIO HEBPOMATHYECKOW Ooiu, KoTopas OObIMHO
CBsI3aHA C YBEJIMYEHUEM aKTUBHOCTU HATPHUEBBIX KAHAJIOB B MOBpekAeHHOM Hepse. (Wood et al.,
Curr Opin Pharmacol. 2001 Feb; 1(1): 17-21; Baker et al., TRENDS in Pharmacological
Sciences, 2001, 22(1): 27-31). CrannmapTbl Jie4eHHs] HEBPOMATHYECKON OOJIM 3HAYUTENILHO
Pa3INYAIOTCS. B 3aBUCUMOCTH OT KOHKPETHOT'O COCTOSIHUS, HO Tepanrel NepBOH JIMHUH OOBIYHO
ABJISIIOTCST  mperabaiuH, TabameHTHH, TPUIHMKJINYECKUE AaHTUAENPECCAaHThl (Hampumep,
amutpuntwind) u  npemapatel  SRI/NRI  (Hanpumep,  aynokcerun).  Ilamuenram,
HEBOCIPUUMYHBBIM K 3TOH Tepanuu, 0OBMHO HA3HAYAKOT OMHMATHI B HU3KHX J103aX (Hampumep,
THIPOKOJIOH).

CoenuHeHus: HacTosiero u300peTeHus: MOryT ObIThb 3(QEKTUBHBIA TPH JICYCHUN
PaccesHHOrO CKJIepo3a.

Ilocnennue naHHBIE YKa3bIBAIOT HAa MOTEHUUANIbHYXO ponb Na,l1.8 mpu paccesHHOM
ckiaepose. Dkcnpeccus Nay1.8 B Mo3keuke ObUta MIEHTU(QHIMPOBAHA B TKAHSX, B3ATHIX M3
JKUBOTHBIX MOZENel paccestHHOro ckieposa (Monenb EAE), u B mocMepTHOM MO3re MalueHTOB,
CTpajaroLINX paccessHHbIM ckiepo3oM (MS) (Shields et al., Ann Neurol. 2012 Feb; 71(2): 186-
94; Black et al., Proc Natl Acad Sci U S A. 2000 Oct 10; 97(21): 11598-602). Taxxxe nBa
SCN10A nonumoppusma mokazanu 3Ha4uTeNbHYIO accoumanmo ¢ MS (Roostaei et al.,
Neurology. 2016 Feb 2; 86 (5): 410-7). Korna Na,1.8 cBepxskcrnpeccUpyeTrcss B MO3KEUKe, Y
MBIIIEHl Pa3BHBAETCS CBSI3AHHBIM C aTakCued Ae(UIMT IBUTATEIbHbIX (DYHKLUUH, KOTOPBIH
olbnerdaercs nepopabHOIN JOCTABKOH CEIEKTUBHOTO HU3KOMOJIEKYJISIPHOTrO aHTaronucra Nay1.8
(Shields et al., PLoS One. 2015 Mar 6; 10(3)). OTu uccinenoBaHus MO3BOJSIIOT MPEANOIOKHTS,
9TO aHTaroHucT Na,1.8 MokeT ObITh MOJIE3HON Tepanue IJs JIEYeHUs: CUMIITOMOB, CBSI3aHHBIX
C paccesiHHBIM CKJIEPO30M.

CoenuHeHUs1 1O HACTOAIIEMY H300PETEHHIO MOTYT ObITh 3((PEKTUBHBIMHU TPHU JICYCHUU
acTMbl. ACTMa BBI3bIBAETCSl BOCIAJIEHHEM JbIXaTeJIbHBbIX IyTeH, NMPU KOTOPOM IbIXaTelIbHbIE
NYTU YeJOBEKAa CTAHOBATCS TUIEPUYBCTBUTENBbHBIMH, Y3KUMH U ONYXUIMMH, YTO 3aTPYAHSIET
IbIXaHWE. DTH CUMITOMBI OOBIYHO BO3HUKAIOT M3-3a ayuiepruyeckor peakuuu (Nair P et al., J
Allergy Clin Immunol Pract. 2017 May - Jun; 5(3): 649-659). B noknmuHIYECKOH MOIETH aCTMBI,
nenenust Na,1.8-comeprkamux HEHPOHOB WJIM WHTHOMPOBAHWE HEPBHBIX BOJOKOH MAaJIbIMU
MOJIEKYJIAMH CHU)KA€T BOCIAJICHUE JBIXATENbHBIX NMyTeH M MH(QUIbTPALMI0O HIMMYHHOH KJIETKH
(Talbot et al., Neuron. 2015 Jul 15; 87(2): 341-54). CenexkruBHble aHTaroHucTsl Na,1.8 moryT
OBITH MONIE3HOW Tepamuel Al NMPOQUIAKTUKHA THIIEPUYBCTBUTENIBHOCTH JIbIXATENbHBIX IMyTeH,
BBI3BAaHHOHN MHMIbTpaLell IMMYHHOH KJIETKH.

CoenuHeHUs1 10 HACTOAIIEMY M300PETEHHI0 MOTYT ObITh 3((PEKTUBHBIMHU TP JIEUEHUN

npypura. IIpyput, Takke W3BECTHBIM Kak 3yl, MOpakaroluil npumepHO 4% HaceleHus MUpa,
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NpPEeACTaBsieT COOOM HENMPUATHOE OIMYLIEHHE, KOTOPOE BBI3BIBAET JKEJNAHUE WIH pediexc
ToYecaThCsl M PacCMaTPHUBAETCS KakK TeCHO cBsizaHHOe ¢ Oousbto (Luo et al., Cell Mol Life Sci.
2015 Sep; 72 (17): 3201-23). Teopun NMPOUCXOKAEHUS 3yAa BKIIOUAIOT CIA0OBBIPAKEHHYIO
HU3KOYACTOTHYIO AKTHUBALMIO HOLMLENTOPOB (UyBCTBUTENBHBIX K OOMM HEHPOHOB), OIHAKO
OBUIO OMMCAHO, YTO HEKOTOpble adQepeHTbl MPEUMYLIECTBEHHO OTBEYAIOT Ha TUCTAMUH,
KOTOpBI Bb3bIBaeT 3yn (Schmelz et al., J Neurosci. 1997 Oct 15; 17(20): 8003-8). B To xe
Bpemsi, ObIIO OOHAPY)KEHO, YTO OTBEYAIOIIMEe HA T'MCTAMUH HEWPOHBI TAKXKE OTBEYAIOT Ha
KaICauliiH, KOTOPbI BbI3biBaeT 006 (McMahon et al., Trends in Neuroscience 1992, 15: 497-
501). M3BecTHO, YTO WIEHBI CEMEICTBA TPAH3UTOPHBIX peuenTtopHblx noreHHuanoB (TRP) u
dakrop pocra HepBoB (NGF) mrparor ponb B 3yne u 00JM, U KIUHUYECKH 00a 3a00JieBaHUs
JeyaT TeparneBTUYeCKUMHU AareHTaMH, TAaKUMH Kak rabarneHTHMH M aHTHIENPECCaHThL Takum
o0pa3oM, TMO-TIPEKHEMY CUUTAETCS, YTO MPHYMHHbIE MEXaHHW3Mbl OOJM M 3yda O4YeHb
B3aMMOCBSI3aHbI U CIIOKHBI, M Pa3jIMu€HHe OOJb-CENeKTUBHBIX WJIHM 3y-CEJEKTUBHBIX IyTeH
ocraercst HeogHo3HauHbIM (Ikoma et al., Nat Rev Neurosci. 2006 Jul; 7(7): 535-47). Ponb Na, 1.8
B [IPYpUTE U3y4alli C UCIIOJIb30BAHUEM MBILIEH, TPAHCT€HHO SKCIPECCUPYIOIINX KOHCTUTYTHBHO
akTuBHYyIO (Qopmy cepun/TpeoHnHknHa3bl BRAF, skcnpeccupoBaHHONW B HEHpOHax,
skcnpeccupyrommx Nay1.8. DTo mpuBeno K yCHJISCHHIO BO30OYAMMOCTH 3yJa U TOBBIIICHHIO
MHHULIMMPOBAHHOTO M CIIOHTAHHOTO pacueckiBaHus (Zhao et al., 2013). Ha koxe, mpypUTOreHbl
BBIEJISAIOTCS U3 KEPATUHOLUTOB, TUM(OIUTOB, TYUHBIX KJIETOK U S03MHO(PHIIOB. DTH MOJIEKYJIbI
IEeMCTBYIOT HEMOCPENCTBEHHO Ha CBOOOAHBIE HEPBHBIE OKOHYAHUS, KOTOPbIE SKCIIPECCUPYIOT
Na,1.8, urobs! BeBBaTh 3yA (Riol-Blanco et al., Nature. 2014 Jun 5; 510 (7503): 157-61).
XpOHUYECKUI M OCTpbI 3yA MOXET BO3HUKHYTb B pE3yJIbTaTE MHOXECTBA PA3JIUYHbIX
WHCYJIBTOB, 3a00JI€BaHUI U PACCTPOHCTB, U MOXKET ObITh KJIACCU(PHUIMPOBAH KAK KOXKHBIA WIIN
NPYPUTOLCNITUBHBIN, HEBPOTEHHBINM, HEBPONATHYECKUM WJIM MCUXOTEHHBIM: 3yJ MOXET
BO3HHUKAaTh KaK B pE3yJbTaT€ CHCTEMHBIX pACCTPOMCTB, TaKk U B PE3yJbTaTe KOXHbBIX
3a0oNeBaHMid, a TaKke (PU3NIECKOrO MM XMMUYECKOTO MOBPEXKIEHUs nepMbl. [latonornyecky,
TaKHe COCTOSIHUS, KaK CyXOCTh KOXKH, 3K3€Ma, NICOpua3, BEeTPsiHasl OCIa, KPalnuBHULIA, YECOTKA,
MOYEYHass HENOCTATOYHOCTh, LUPPO3, JuMdpoma, aepuuuT Keneda, AuadeT, MeHOomay3a,
NOJIMLIUTEMHSI, YPEMHSI U THIIEPTUPEO3 MOTYT BBI3bIBATH 3], a TaKXKe 3a00JIeBaHHsS HEPBHOM
CHCTEMBI, TAKHE KaK OIMYXOJIH, PACCESIHHBIA CKJIepO3, nepudepudeckas HEBpPOMaTUs, CAaBJICHHE
HEpPBOB U Open, CBA3aHHBIA C 00CECCHBHO-KOMIYJIbCHBHBIMH PAaCCTPOWCTBAMH. JIekapCTBEHHBIE
CPEeACTBa, TAKHE KaK OMUOUBI M XJIOPOKBUH, TakXKe MOTyT 3amyckarh 3yZ (Ikoma et al., Nat Rev
Neurosci. 2006 Jul; 7(7): 535-47). 3yn mocie okora Takke SIBJSIETCS YPE3BBIYAIHO CEPhEe3HON
KJIIMHUYECKOH MPOOJIEMOM, MOCKOIBKY OH MPEMATCTBYET MPOLECCY 3a)KUBJICHUS, YTO MPUBOIUT K
IIOCTOSIHHOMY PacuUeChIBAHUIO M OTPULIATENIbHO CKa3blBaeTCsl Ha kKauecTse u3HHU (Van Loey et
al., Br J Dermatol. 2008 Jan; 158(1): 95-100).

H3obpeTeHne Takke BKIOYAET (papMaleBTUYECKH MPHEMJIEMbIE COJH COCOUHEHUH U
dapmareBTHIECKIE KOMITO3ULIMH, COAEpIKaINe COeAUHEHHS U (papMaLleBTHUECKU TPHEMIIEMBbIit
HOCUTETIb.

COGI[I/IHeHI/IH NN UX (bapMaI_IeBTI/ILIeCKI/I NpUEMIIEMBIE COJIM MOTYT OBITb TOJIE3HBI npu
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JiedeHUH OOJIEBBIX COCTOSIHHM, 3y ISIINX COCTOSHUHN U KAIJIEBBIX COCTOSTHHM.

CoenuHeHre MO HACTOSIIEMY H300pETEHHUI0, WM ero (apMaLeBTHUECKH MPHEMIIEMYIO
COJIb MOYKHO HCIOJIB30BaTh B MPOU3BOACTBE JIEKAPCTBEHHOI'O CPEACTBA IS JIeUeHUs] OOJIEBBIX
COCTOSIHMM, 3YyISLIUX COCTOSHMM M KAalUIEBbIX COCTOSHUM Yy 4YENOBEKa WA APyroro
MJIEKOIIUTAIOLIETO MAIUeHTA.

Cnoco® medeHust OONEBBIX COCTOSIHUMII BKJIIOYAE€T BBEICHUE TEPANeBTHYECKH
5(¢(}EeKTUBHOrO  KOJMYECTBA COENMHEHHMs TI0 HACTOSINEMYy HM300pETEeHHI0O WM  €ro
(dapMaleBTHYECKH TPUEMIIEMON COJNKM WK (PapMaLleBTHUECKON KOMITO3ULIMH, COAEp KalIeit
COEMHEHHUEe, MALUEeHTY, Hy)XIarluemycs B JedeHudu. Crocod JieueHus: 3yasIero COCTOSHHS
BKJIFOYAET BBEICHUE TEPANEeBTUYECKU 3(PPEKTUBHOrO KOJUUECTBA COSTUHEHHS MO HACTOSIIEMY
u300peTeHNI0 WM ero (apMaLeBTHUECKH TNPUEMIIEMON COolMu WM (papManeBTHYECKOM
KOMITO3UIINH, COAEpIKalLled 3TO COeNMHEHHEe, MAalUeHTy, Hykaaromemycs B JedeHuu. Crocod
JeYeHHsT KaIUIeBbIX COCTOSHUH BKJIIOYAET BBENEHHE TepanmeBTUYECKH 3(PPEeKTHBHOrO
KOJIMYECTBA COENMHEHHUs] IO HACTOSIIEMY H300pPETeHHI0 WM ero  (papMaleBTHUIECKH
pUEeMJIEMON COTH WK (papMalieBTUYECKONW KOMITO3HIIUU, CONepIKalIell COeTUHEHNE, TTalleHTYy,
HY>KIAIOIEeMycst B JieueHHH. B HacToseM MJOKyMEHTE ONUCaHbl APYyrue MEAHLIUHCKHE
NPUMEHEHUs] COSAMHEHUH 110 HACTOSIIEMY N300PETEHHIO.

TepmuH «b01€BOE COCTOSIHHEY, HCIIONB3yEMbIil B HACTOSLIEM TOKYMEHTE, BKJIIOUAET, HO
HE OTPAHHYUBAETCS] UMH, OCTPYIO OOJIb, MEePUONEPALOHHYIO0 00JIb, MPEAONEePALOHHYI0 OO0,
NOCJIEOTNIEPAIIOHHYI0 0O, HEBPOIATHUYECKYIO OO0Nb, MOCTIePIETHYECKYI0 HEBPAITHIO,
HEBPAJTMI0 TPOWHUYHOIO HepBa, AUAOETHUECKYI0 HEBPONATHUIO, XPOHUYECKYH0 OOJb B
nosicanLie, paHTOMHasi 00JIb B KOHEUHOCTSIX, XpOHUYECcKasi O0Jib B 00JIACTH Ta3a, BYJIbBOAUHUS,
KOMIUIEKCHBIH pErHOHapHbIN OOJEeBOM CHUHIAPOM U CBS3aHHBIE C HUM HEBPAITHH, OOJb,
CBSI3aHHYIO C PaKOM M XHUMHUOTepamnueH, 0oib, cBsizaHHy0o ¢ BUU u HeBpomaTthio, BBI3BAaHHYIO
nedenneM BHY, noBpekneHHE HEPBOB, aBYJIBCHIO KOpHS, OOJIE3HEHHYI) TPaBMATHUECKYIO
MOHOHEBPOTIATHIO, OOJIE3HEHHYIO TOJHMHEUPOMATUIO, SPHUTPOMHENIANTHIO, MapPOKCU3MATbHOE
SKCTpeMajibHOEe OOJIEBOE PacCTPONCTBO, HEBPOIIATHIO MEJIKUX BOJIOKOH, HEBPOT€HHBIN TJIOCCHT,
TaJaMUYeCKUe CHUHIPOMBI (TIOTEHIMAJIbHO BBI3BAHHBIC MPAKTHYECKH JIFOOBIM TMOPAKEHHEM Ha
a000M ypOBHE HEpPBHOW CHCTEMBI), MOCIEONEePAllHOHHbIE OOJIeBbIe CHHIPOMBI (HAIMpUMep,
CHHJIPOM IOCJIE€ MACTIKTOMHUH, CHHIPOM IOCIIE TOPAKOTOMUH, OOJIb B KYJIBTSX)), OOJIb B KOCTSIX
U cycraBax (OCTeoapTpuT), OOJb TMPHU TOBTOPSIOMIMXCS JABIJKEHUSX, 3yOHYH O0Jb,
MuodacuranbHyo 00b (MBIIEYHYIO TpaBMy, (UOPOMHANTHIO), MEPUOMEPAHOHHYI0 OO0Jb
(o0Imyr0 XUPYPTHIO, THHEKOJIOTHIO), XPOHUYECKYIO 0O0JIb, TUCMEHHOPEID, OOJb, CBSI3AHHYIO CO
CTEHOKapANeH, BOCTIAIIMTENbHYIO OOJb Pa3IMYHOrO MPOUCXOXKACHUS (HAPUMEpP, OCTEOapTPHT,
pPEeBMATOUIHBIA APTPUT, pPeBMAaTHUECKash OOJIC3Hb, TEHOCHHOBHUT U MOAArpa), TCHIHHHUT WIH
OypcuT Tme4ya, NONArpHYECKUl apTPUT M PEBMATHYECKYIO MMOJIUMHAITHIO, TEPBUYHYIO
TUIEPAJITe3UI0, BTOPHYHYIO TUIEPAITE3UI0, MEPBUYHYIO AJUIOJUHHIO, BTOPUYHYIO AJUIOJUHHIO
WIH APYTyr0 OOJib, BBI3BAHHYIO LEHTPAJIHHOW CEHCHOMIHM3AIMEH, KOMIUIEKCHBIN peruOHapHBIHI
00J1€BOI1 CHHAPOM, XPOHHUECKYIO apTPUTHYIO OOJb M CBS3aHHYIO C HEW OCTPYIO HEBPAJITHIO,

MHIPEHb, MUTPEHEBYIO 0OJIb, TOJIOBHYIO 00Jb, FTHCTAMUHOBYIO TOJIOBHYIO 0O0JIb, HE COCYIUCTYIO



73

TOJIOBHYIO 00J1b, TPAaBMaTHUYECKOE TIOBPEIKACHNE HEPBA, KOMIIPECCHEIO0 HEPBA MIIH 3aIleMIICHUE U
HEBPOMHYIO OOJIb.

TepMuH «3ypsiee COCTOSIHUE» WIN «3YyIsLIEE PACCTPOICTBO» B KOHTEKCTE HACTOSIILETO
ONMCAaHUs BKJIIOYAET, HO HE OTPAHMYMBAETCS UMM, COCTOSHUSI C HENPUATHBIM OLIYLICHHEM,
KOTOPOE BbI3bIBAET JKEJIAHUE MTOUECaThCsl, HAIPUMEP, XPOHUYECKUN 3y 1.

TepMuH «xameBoe COCTOSTHUE» WM «KAlJEBOE pACCTPONCTBO» B KOHTEKCTE
HACTOSLIEr0 ONUCAHWsS BKJIOYAeT, HO HE OrPAaHWYMBAECTCS HMH, XPOHUYECKUH Kallelb,
HEBPOTATHYECKHI KallleJb UK KallleJib, BbI3BAHHBIA HEBPOJIOTHYECKUMH COCTOSHUSMU.

Jleuenne 3a00NieBaHMs, PACCTPONCTBA WM COCTOSIHUS, OTIOCPEIOBAHHOTO AKTUBHOCTBIO
HaTPUEBOr0 HMOHHOro kaHaiga Na,l.8 wmu peuentopamu Nayl.8, OTHOCHUTCA K BBEIECHHIO
COEMHEHHUI MO HACTOSAIEMY H300peTeHHi0 CyObekTy ¢ 3abojieBaHHEM, PACCTPOHCTBOM WIIH
coctossHueM. OOHUM W3 pe3yJbTATOB JIEYEHUS MOKET OBITh yMEHbLICHHE 3a00JIeBaHus,
paccTpoiicTBa MJIM COCTOSIHUS, ONOCPEJOBAHHOIO aKTHUBHOCTHIO HATPHUEBOTO MOHHOIO KaHaja
Na,1.8 wmu peuentopamu Na,1.8. Jlpyrum pe3ynbTaToM JieUeHUsl sIBJIETCS OOJerdyeHue
3a00NeBaHMs, PACCTPONCTBA WJIM COCTOSIHUS, OIIOCPEAOBAHHOTO AKTHBHOCTBIO HATPHEBOTO
noHHoro kaHana Na,1.8 unn penenropamu Na,1.8. Jlpyrum pe3yabTaToM JIEYEHUST MOKET OBITh
nofasyieHue 3a00JeBaHUs, PACCTPOMCTBA WM COCTOSHUS, OINOCPEIOBAHHOTO AaKTHBHOCTBIO
HaTpPUEBOro MOHHOro kaHana Na,l.8 wnm peuentopamu Na,l1.8. Jpyroil pe3ynbrar jedeHUs
MOJKET 3aKJII0YaTbCs B YIPaBIEHUH 3a00JIeBAaHHEM, PACCTPOWCTBOM WM COCTOSTHHEM,
OTMOCPEI0OBAaHHBIM aKTUBHOCTBIO HATPUEBOrO MOHHOTO kaHana Na, 1.8 nnu penenropamu Na,1.8.

JIpyruM pe3ysibTaToM JieueHUs] MOXKeT ObITh npoduiakTika 3a00IeBaHus, PacCTPONCTBA
WU COCTOSIHUSI, ONOCPEIOBAHHOIO AKTHUBHOCTBIO HATPUEBOrO HMOHHOro kaHajna Na,l.8 wunu
peuenTopamu Na,1.8.

ITpodunakTuka 3aboneBaHMs, pPAaCCTPONCTBA MM COCTOSHUSI, OIOCPEJOBAHHOIO
AKTUBHOCTBIO HATPUEBOro MOHHOro kanana Na,l.8 mnm peuentopamu Na,1.8 orHOCHTCA K
BBEJICHUIO COCIUHEHHH [0 HACTOSIEMY H300pPETeHHI0 CyOBEKTY, MOIBEPKEHHOMY PHCKY
3a0oneBaHus, pacCTpOHCTBA WM COCTOsIHHSL. OOHUM U3 Pe3yJbTaTOB NMPOGUIAKTHKH MOXKET
ObITh  yMeHbLIEHHE 3a00JIeBaHUS, PACCTPOHCTBA WM  COCTOSIHHS, OIOCPEIOBAHHOTO
AKTUBHOCTBIO HATPUEBOrO0 HMOHHOrO kaHaja Na,l.8 wmu penenropamu Na,1.8 y cyObekra,
NOJIBEPXKEHHOTO PHCKY 3a00JIeBaHMsI, PACCTPONCTBA MIIHM COCTOSIHMSA. JIpyruM pe3ysbTaToM
npoQUIAKTHKH MOKET ObITh TOAABIEHHE 3a00JIeBaHMS, PACCTPOHCTBA WM COCTOSIHUS,
OTOCPEIOBAHHOIO aKTUBHOCTBIO HATPHUEBOro MOHHOTO KaHana Na,1.8 unu peuentopamu Na,1.8
y cyOBeKTa, MOOBEPKEHHOIO PHUCKY 3a00JEeBaHUs, PACCTPONCTBA MM COCTOSIHUA. Jlpyrum
pe3ysbTaTOM TPOPUIAKTHKA MOXKeT ObITh obyierdeHue 3a0o0ieBaHUs, PACCTPOMCTBA WM
COCTOSIHUSI, OMNOCPEIOBAHHOTO AaKTUBHOCTBK) HATPUEBOrO HMOHHOro kaHana Na,l.8 win
peuentopamu Na,l.8 y cyObekTa, MOIBEPKEHHOrO PHUCKY 3a00jeBaHUs, PacCTPONCTBA WIIH
cocrosiHusi. JIpyruM pe3ynbTaToM Mpo(QUIaKTUKH MOKeT ObITh oOjerdeHue 3a0oJieBaHUS,
paccTpoiicTBa MJIM COCTOSIHUS, ONOCPEJOBAHHOIO aKTUBHOCTBIO HATPHUEBOTO MOHHOIO KaHaja
Na,1.8 wmm penenropamu Na,1.8 y cyObekra, NOABEPKEHHOTO PUCKY 3aboJieBaHUs,

paccTpoiicTBa WM COCTOSIHUA. J[pyruM pe3yibTaToM Npo(UIAKTUKH MOKET OBITh yIpaBleHHE
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3a00neBaHNEM, PACCTPOICTBOM HIIM COCTOSIHUEM, OINOCPENOBAHHBIM aKTUBHOCTBIO HATPHEBOTO
noHHoro kaHaiga Na,l1.8 wmm penentopamm Na,1.8 y cyObekra, MOIBEPKEHHOTO PHUCKY
3a00NeBaHMsI, PACCTPOMCTBA HIIU COCTOSHUSI.

OnHuM W3 pe3ynbTaTOB JIEYEHUS MOXET OBITb YMEHBIIEHHE KOJH4YecTBa OOy,
UCTIBITBIBAEMOIT CyOBEKTOM, MO CPABHEHHUIO C OOJIBIO Y 3TOTO CyOBEKTa HEMOCPEACTBEHHO Mepen
BBEJICHHEM COEIUHEHUH MO HACTOAIIEeMY H300peTeHuro. JIpyruM pe3yibTaToM JICUeHHs MOXKET
ObITh OONerdyeHne Konu4yecTBa OOJM, MUCTIBITHIBAEMON CYOBEKTOM, MO CPAaBHEHUIO C OOJBIO Y
3TOr0 CyObeKTa HEMOCPEACTBEHHO Tepel BBEACHUEM COCNUHEHMH IO HACTOSILIEMY
n3o0pereHuro. JlpyruMm pe3ysibTaTOM JICUSHHs SIBJISIETCS YMEHbIIEHHE KOJH4YecTBa OOy,
UCTIBITBIBAEMOI CYOBEKTOM, IO CPABHEHHUIO C OOJIBIO Y ATOr0 CyOBEKTa HETTOCPENCTBEHHO Nepes
BBEJICHUEM COEIMHEHHH MO HACTOSIIEeMY M300peTeHuI0. J[pyruM pe3ysibTaToM JICYEHUST MOKET
OBITh TONABJICHUE KOJINYECTBA OOJIM, HCIBITHIBAEMON CyOBEKTOM, MO CPAaBHEHHUIO C OOJBIO Y
3TOr0 CyOBeKTa HEMOCPEACTBEHHO Tepel BBEACHUEM COCNUHEHHH IO HACTOSIIEMY
n300pereHno. J[pyruM pe3yabTaToM JISYEHUS] MOKET ObITh YIpPABJICHHE KOJUYECTBOM OOJH,
UCTIBITBIBAEMOI CYOBEKTOM, 10 CPABHEHHUIO C OOJIBIO Y 3TOr0 CyOBEKTa HETTOCPENCTBEHHO Nepes
BBEJICHUEM COEIMHEHHH MO HACTOSIIEeMYy H300pEeTeHnI0. J[pyruM pe3yibTaToM JICYEHUST MOKET
OBITh YMEHBIICHHE KOJMYECTBA OOJIM, WCIBITBIBAEMONH CYOBEKTOM, IO CPABHEHUIO C OOJBIO Y
3TOr0 CyOBeKTa HEMOCPEACTBEHHO Tepel BBEACHHUEM COCNUHEHMH IO HACTOSIIEMY
N300pETEHHIO.

JIpyruM  pe3ysapTaTOM JIedeHUs MOXeT ObITh NpoduiakTuka AajbHEHIned Oodw,
UCTIBITHIBAEMOI CyOBEKTOM TOCIIE BBEACHHS COSAMHEHUI 110 HACTOAIIEMY H300pETEHHIO.

ITpodpunaxkruka GOIM OTHOCUTCS K BBEACHUIO COEAMHEHHUH HACTOSINEro N300peTeH s s
yMeHbIIeHHs1 00MM y CyObeKTa, MOABEPIKEHHOTO PUCKY BOSHMKHOBeHHUs1 Oonu. [Ipodunaktuka
BKJIIOYAET, HO HE OrPAaHMYHMBAETCS OTUM, BBEIEHHE CYOBEKTY A0 ONepalud WIH IPyroro
oxxugaeMoro Oone3HeHHOro coObrrusi. OOHUM W3 Pe3yJbTaTOB NPOQPHIAKTHKH MOXET ObITh
yMeHbIlleHne O00ju y CyObekTa, IOABEP:KEHHOro pucky Oomu. Jlpyrum pe3yibTatom
npodUIaKTHKA MOKeT ObITh mMojaBieHue Oonu y CyObeKkTa, TMOABEPIKEHHOTO PHUCKY
BO3HHKHOBEHUS1 0oy, JIpyruM pe3ysibTaToM MpOPHIAKTHKH MOXKET ObITh YMEHbLICHHE 00NN y
cyObeKkTa, MOABEPIKEHHOro PUCKY Oomm. JIpyrum pe3yiapTaToM NpOPUIAKTHKA MOXKET ObITh
oOneruenne Oonu y CyOBEKTa, NOABEPKEHHOTO PHUCKY BO3HUKHOBEHUs Oomm. Jlpyrum
pe3yabTaTOM TPOPHUIAKTHKH MOXKET OBITh yIpaBjieHHEe OONbI0 Yy CyOBeKTa, MOIBEPKEHHOTO
pucky 6onu.

TepmuHbl «BBEIEHUE» W/HMIM «BBOAHTb» COEOUHEHHE CIENyeT IOHMMAaTh Kak
O3HAYAIOIIHe MPEIOCTABICHHE COSAMHEHUS 10 N300PETEHHUIO HITH MPOJIEKAPCTBA COSNUHEHHS T10
N300pETEHNIO HHANBHUIYYMY HUTH MIIEKOTTUTAIOIEMY, HYKAAIOLIEMYCsI B JICUEHHH.

Beenenue coenuHeHHs CTPYKTYpHOH Qopmynsl I 11 mpakTH4ecKoro NpUMEHEHHs
HACTOSIIUX CHOCOOOB TEPANUH OCYINECTBIIACTCS MyTeM BBeAeHUs 3(PPEKTHBHOIO KOJMYECTBA
COEAMHEHUs] CTPYKTYpPHOH (hopmyinbl I MiekonuraromeMy, Hy>KIAOMEMyCsl B TAKOM JICUEHHU
win npodunaktuke. HeoOxoaumocTs NpoQUIAKTUYECKOrO BBEACHUS B COOTBETCTBHH CO

criocobaMu HaCTOALICTO I/1306peTeHI/I$I OonpeacisieTCa ¢ HUCMOJIb30BAHHUEM XOPOLIO M3BECTHBIX
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(haKkTOpOB pHCKa.

O¢ddexTuBHOE KONMUECTBO OTHAEIBHOIO COEAMHEHUS OIPENeNsieTcs, B KOHEYHOM
aHaJIM3e, TEPareBTOM WM BETEPUHAPOM, HO 3aBHCHUT OT TakuX (PAKTOPOB, KaKk KOHKPETHOE
3a0oneBaHue, MONJIEKAIee JIEUSHHUIO, TSDKECTb 3a00neBaHuss U Jpyrue 3a0oneBaHUs WU
COCTOSIHUSI, KOTOPBIMH CTPAJAeT MALUEHT, BHIOPAHHBIN MyTh BBEAEHUS, APYTHE JIEKAPCTBEHHBIE
npenapaTbl U METONbI JICUEHHsI, KOTOpPble MOTYT OJHOBPEMEHHO MOTPeOOBAThCS MALMEHTY, U
apyrue GakTopbl, MO MHEHUIO TEPATIeBTA.

ITone3HOCTh COEMMHEHUI HACTOSIIEr0 H300peTeHUsT MpPH 3TUX 3a00JEeBAHUSIX WM
paccTpoiicTBaX MOKeT ObITh MPONEMOHCTPUPOBAHA HA MOAENSX OOJe3Hel >KUBOTHBIX, O
KOTOPBIX COOOIIANIOCH B IUTEpAType.

BBenenue n MHTEPBAJBI JIO3UPOBAHHUS

JIroOo¥ TOOXONsIIMiA MyTh BBENEHUS MOKET OBITh HCIOJIb30BaH MJisi OOecredeHus
MJIEKOITUTAIOMIET0, OCOOEHHO uesioBeka, 3(P(eKTUBHON M030W COEOUHEHHs IO HACTOSIIEMY
n3o0perenno. Hampumep, MOXKHO UCTIONB30BATh EPOPANIbHBIN, BHYTPUBEHHBIN, HHPY3HOHHBIH,
MOAKOXKHBIH, YPECKOXKHBIMN, BHYTPHUMBILIEYHBIH, BHYTPHUKOXHBIH, YPECCIN3UCTBIN,
BHYTPUCJU3UCTBIN, PEKTAIbHBIN, MECTHBIN, MAPEHTEPAJIbHBIN, TJIA3HOM, JJErOYHbIN, HA3aIbHbIN U
nonoOHble. Jlo3upoBaHHbIe (OPMBI BKIIOYAIOT TAOJETKH, MACTHJIKH, IUCIIEPCHH, CYCIIEH3UH,
pacTBOPBI, KaICyJbl, KPEMBI, Ma3H, a3p030Ju U NopoOHble. [IpenqnoYTuTenbHO COeNUHEHHS 110
HACTOSIIIEMY H300PETEHUIO BBOIST MEPOPAIBHO.

IIpu nedeHun win TPOPUIAKTHKE PACCTPOUCTB, 3a0O0JieBaHUN W/MIM COCTOSHUH,
KOTOpble TpeOyIOT HWHIMOMpPOBAaHUS AKTUBHOCTH HAaTPUEBOrO MOHHOro kaHama Na,l.8,
MOIXOSIINA YPOBEHDb T03UPOBKU 00bMHO coctasisieT oT 0,0001 go 500 Mr Ha Kr Maccel Tena
NALUEeHTa B CYTKH, KOTOPbIE MOXKHO BBOJUTb OJJHOKPAaTHO MJIM HECKOJBKUMH A03amMu. B ogHOM
BApUAHTE OCYLIECTBJEHUS, MOAXOAAIAs AO3UPOBKA MOXKET COCTaByATh OT npumepHo 0,001 mo
500 Mr Ha Kr Maccel Tela MauMeHTa. B Apyrom BapuaHTe OCYLUECTBIEHHUS, MOIXOASIIAs
JIO3UPOBKA MOKET COCTaBysATh OT mpumepHo 0,001 no mpumepno 250 mr/kr B cyTku. B npyrom
BApUAHTE OCYLUECTBJICHUS, MOAXOMAIAs TO3UPOBKA MOXKET COCTaBJsATH OT mpumepHo 0,01 no
npumMepHo 250 Mr/kr B cyTku. B npyrom BapuaHTe OCYIIECTBJICHHUS, MOIXOASINAS JO3HPOBKA
MOJKeT cOCTaBiATh OT mpumepHo 0,1 no mpumepHo 100 Mr/kr B cyTku. B npyrom BapuaHTte
OCYIIECTBIIEHHSI, TOAXOSINAs JOZUPOBKA MOXKET COCTABIATH OT nmpuMepHo 0,05 o 100 mr/kr B
CyTku. B npyrom BapuaHTe OCYLIECTBICHMs, MOAXOAALIAS NO3MPOBKA MOXET COCTABJIATH OT
npumepro 0,1 mo 50 mr/kr B cyTku. B japyroMm BapuaHTe OCYIIECTBJICHUS, IMOIXOMASIIAS
TO3MPOBKA MOXET COCTaBysATh OT mpuMmepHo 0,05 no 0,5 mr/kr B cytku. B npyrom Bapmuanre
OCYIIECTBIICHHSI, TTOAXOAALIAsT JO3UPOBKA MOXKET COCTABIATH OT mpumepHo 0,5 mo 5 mr/kr B
CyTku. B npyrom BapuaHTe OCYyLIECTBICHMs, MOAXOASIIAs NO3UPOBKA MOXKET COCTABJATH OT
npuMepHO S 10 S0 mMr/kr B cyTKu. sl mepopanbHOro BBEASHHS, KOMITO3ULIUH MPEAIOYTUTENBHO
npencrasieHsl B hopme Tadnerok, conepxkamux ot 0,01 no 1000 Mr akTHBHOTO UHTPEIUEHTA, B
gactHocTH, 0,01, 0,025, 0,05, 0,075, 0,1, 0,25, 0,5, 0,75, 1,0, 2,5, 5,0, 7,5, 10,0, 15,0, 20,0, 25,0,
50,0, 75,0, 100,0, 150,0, 200,0, 250,0, 300,0, 400,0, 500,0, 600,0, 750,0, 800,0, 900,0 u 1000,0

MI' aKTUBHOI'O UHI'PEAUCHTA IJIA CUMITTOMATHYECKON KOPPEKTUPOBKU AO3UPOBKU IJI1 MATUCHTA,
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nojJesxauiero jedeHuro. CoeanHeHHs MOTYT BBOJAUTLCA B pekuMe oT 1 10 8 pas B CyTKy;
NPEATIOYTUTENBHO, OT 1 10 4 pa3 B cyTKH, OoJiee MPEAIIOUTUTENBHO, OANH WIIH /IBA Pa3a B CYTKH.
Orta cxemMa AO3UPOBAHUS MOXET OBbITb CKOPPEKTUPOBAHA C TIOJyYE€HHEM ONTHMAJIbHOIO
TEPaIreBTHYECKOrO OTBETA.

OnHako cienyer NOHUMATh, YTO KOHKPETHBINH YPOBEHB 03Bl U YaCTOTA JO3UPOBAHUS IS
moOOro KOHKPETHOrO TMALMeHTa MOTYT BapbUpPOBATBCS M OYAyT 3aBUCETh OT MHOXKECTBA
(akTOpoB, BKIIOYAsT AKTUBHOCTH KOHKPETHOTO NMPHMEHSIEMOIO COEJUHEHUs, MeTabOINYECKYIO
CTa0MJIBHOCTD U MPOAOJUKUTENIHOCTD NEHCTBHSI TOrO COEMHEHHSI, BO3PACT, MacCy Tea, odiiee
COCTOSIHME 370POBbsl, TOJ, JHETy, CIoco0 W BpeMs BBENCHHs, CKOPOCTb BBIBEICHUS,
KOMOWHALIMIO JIEKAPCTBEHHBIX CPENCTB, TSDKECTh KOHKPETHOIO COCTOSIHMS M TaLUEeHTa,
MPOXOJISIIETO TEPATTHIO.

CoenuHeHuss 1O HACTOSIEMy HW300pPETEHHIO MOTYT OBITh  HCIOJNIb30BAaHBI B
(hapMaleBTHYECKUX KOMITO3UIIUSX, CoMepskammx (a) coenuHenne(s1) win ero papmMaieBTHIeCKH
npuemsiemele comu U (b) Qapmanesrudeckn npuemsieMblii HocuTenb. CoeaMHEHHs O
HACTOSIIEMY M300PETEHHIO MOTYT MPHUMEHATHCS B (PapMaLleBTHUECKUX KOMIO3HIHUAX, KOTOPbIE
BKJIFOYAIOT OJWH WJIM HECKOJNbKO JIPYTUX aKTHUBHBIX (DapMaleBTHUECKUX HWHIPEIUEHTOB.
CoenuHeHUs1 MO HACTOSILIEMY M300PETEHUIO TAKXKE MOTYT MPHUMEHSTHCS B (apMaleBTHUECKUX
KOMIIO3UIMSIX, B KOTOPBIX COENMHEHHE [0 HACTOSINEMY H300pPETeHHI0 WM  €ro
(bapmMareBTHIECKH TPHEMIIEMasi COJIb SIBIIIETCS €AMHCTBEHHBIM aKTUBHBIM WHTPEIUEHTOM.

TepmMuH «KOMIO3ULMS», Kak B (papMaleBTUYECKONH KOMITO3ULMHU, MPEIHA3HAYEH IS
OXBaTa NPONYKTA, COAEPIKALIEro AaKkTHUBHBIH HMHIpenueHT(b]) M HHEPTHBI HHrpenueHT(bl),
COCTABJISIIOLINE HOCUTENb, & TAKXKe JIOOOH MPOAYKT, KOTOPBIH MPSIMO WM KOCBEHHO SIBIIAETCS
pe3yJIbTaTOM KOMOHMHALMH, KOMIUIEKCOOOpa3OBaHMs WM arperamuu JIoObIX JBYX HIH Oolee
WHIPEINEHTOB, WM JAWUCCOLMAIMHM ONHOrO MM OOjee HMHIPEIUEeHTOB, WIH IPYTHX THIIOB
peakumii WM B3aMMOAEWCTBMH OmHOro wiu Oosee wuHrpeaneHToB. COOTBETCTBEHHO,
(apMaleBTHYECKHEe KOMIO3MLUN HACTOALIEr0 M300PETeHUs] BKJIIOYAIOT JFOOYI0 KOMITO3ULHIO,
NOJYYeHHYI0 MyTeM CMEIIUBAaHHWsS COCAMHEHHUS [0  HACTOSIIEMY HM300pETeHHI0 |
(apMaleBTHYECKH TPUEMIIEMOTO HOCHTEJISI.

CoenuHeHUs: O HACTOSIIIEMY M300PETEHHI0 MOKHO HCIOJB30BATh B KOMOWHAIIMU C
APYTUMH JIEKApCTBEHHBIMH CPEICTBAMHU, KOTOPBIE TAKKE MOTYT OBbITh MOJIE3HBI JJIs JICYSHUS HITH
o0xeruenus 3a00J€BaHUN MM COCTOSIHUM, JUJIs1 KOTOPBIX MOJIE3HBI COSAUHEHHUS 110 HACTOSIIIEMY
n3o0perennto. Takue npyrue JeKapCTBEHHBbIE CPENCTBA MOXKHO BBOAHUTH CIOCOOOM M B
KOJINYECTBE, OOBIMHO HCIOJB3YEMOM [UII HHX, OJHOBPEMEHHO WIJIM TOCIEIOBATENBHO C
COEAMHEHHEM TIO0 HacrosmeMmy wu3zoOpereHuto. Ilpm neueHnmn mnauueHTOB ¢ OONEBBIMU
COCTOSIHUSIMH, 3yISIIMMH COCTOSHHSIMA M KallJIEBBIMH COCTOSIHMSIMU OOBIYHO BBOJAT Oouee
OJTHOTO JIEKapCTBEHHOTO cpencTa. CoeaNHEHNs IO HACTOAIEMY H300pETEHHIO OOBIMHO MOYKHO
BBOJIUTh TMALIUEHTY, KOTOPBIH YK€ MPUHHUMAET OAHO HJIM HECKOJBKO IPYTUX JIEKAPCTBEHHBIX
CPEeNCTB OT 3THUX COCTOsIHUM. HacTo COEAWHEHUs BBOAAT MALMEHTY, KOTOPBIA YK€ JIEUUTCS
OJJHUM WJIM HECKOJBbKHMHU 00€300/IMBAIOLINMH COENHEHMSIMH, KOria OoJib ManueHTa He aeT

AJICKBAaTHOI'O OTBETA HaA JICUHCHUC.
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KomOuHupoBaHHAsA Tepanmusi TakXKe BKIIOYAET TEPANHM, IMPU KOTOPBIX COENUHEHHE IO
HACTOSIIEMY M300PETEHHIO U OTHO MJIM HECKOJBKO IPYTHX JIEKAPCTBEHHBIX CPEICTB BBOIST IO
Pa3HBIM TEPEKPBIBAIOIIUMCS CXeMaM. Takke MNpenrnoiaraercs, 4ro INPH HCHOJb30BAHUU B
KOMOWHAIIMU C OJHUM WJIM HECKOJBKUMH JPYTUMHU aKTUBHBIMH UHTPEIUEHTAMHU, COEIMHEHHE T10
HACTOSIIEMY H300pPETEeHHIO W APYTHe aKTUBHBIE WHIPEIHEHThl MOXKHO HMCHOJb30BaTh B Oojee
HU3KUX 7103aX, YeM KOIJa KaKAbIH M3 HUX UCHOJb3YeTCs MO OTHeIbHOCTH. COOTBETCTBEHHO,
¢dapmaneBTHUECKHE KOMITO3MLIUM HACTOSIIIEr0 HM300pETeHUs] BKJIIOYAIOT TakKhe, KOTOpBIe
COZEPKAT OJUH MJTH HECKOJIBKO IPYTUX AKTUBHBIX HHIPEIHEHTOB B JOMOJHEHHE K COSAMHEHHSIM
HACTOSIIIETO H300pETeHUSI.

[TpuMeps! IPYTUX aKTUBHBIX MHIPEIUEHTOB, KOTOPBIE MOJKHO BBOJIUTh B KOMOWHAIIMH C
COEMHEHUEM HACTOSIIIEro M300peTeHUss W BBOAUTH OTHEIBHO WJIM B ONHOH M TOH XKe
(apManeBTHUECKON KOMITO3ULUH, BKIIFOYAIOT, HO HE OTPAHUYNBAIOTCS HIMU:

(i) ONMMOUIHBIN arOHUCT;

(i1) OMMOMIHBIN AHTATOHHUCT;

(iil) aHTArOHUCT KAJBIIMEBOTO KaHAJIA,

(iv) aronuct peuentopa NMDA,

(v) arraronuct peuentopa NMDA;

(vi) cenexruBHblii uHrHONTOP COX-2;

(vii) HIIBII (HecTepougHOE MPOTUBOBOCTIAIUTENLHOE JIEKAPCTBEHHOE CPENICTBO); U

(viii) aHAJTETHK;

(iX) MHrHOUTOpP HATPUEBOTO KaHAJA,

(x) anTu-NGF antureno;

(xi) uarudutop Na,1.7;

(xii) maruburop HCN;

(xiii) anraronuct TRPV1;

(xiv) Nay1.7 OHOJOrUYECKHIT areHT; U

(xv) Na, 1.8 OHoIoruuecKkuii areHT; u

uX (papMaleBTHYECKH MPHEMJIIEMbIE COJTH.

B npyrom BapuaHTe OCYINECTBIEHHsI HACTOSINErO H300peTeHHs, (papMaleBTHYECKast
KOMITO3UIIHSI BKJIFOYAET:

(1) coenuHenue no nyHKTY 1 WM ux $papMaleBTHYECKH IPHEMIIEMYIO COJIb;

(2) omHo wnmu Oonee coeqWHEHWH WM WX (hapMALEBTHYECKH TMPUEMIIEMbIE COJIH,
BbIOpaHHBIE U3 TPYIIIBL, COCTOSIIIEH H3:

(i) OMMOMIHOTO arOHHCTA;

(i1) OMMOMIHOTO AHTArOHUCTA,

(iil) aHTAaroHMUCTA KAJBLINEBOrO KAHAIA,

(iv) aronucra peuenropa NMDA

(v) arraronucra perentopa NMDA;

(vi) cenexrusnoro naruouropa COX-2;

(vii) HIIBII (HecTepongHOro MpOTUBOBOCIIAIUTENBHOTO JIEKAPCTBEHHOTO CPEACTBA); U
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(viii) aHaNTeTHKA,

(ix) MHrHOUTOPA HATPUEBOTO KaHAA,

(x) antu-NGF anTuTena,

(xi) nuaruduropa Na,1.7;

(xii) maruduropa HCN;

(xiii) antaronucra TRPVI;

(xiv) Nay 1.7 OMOJOrH4eCcKOro areHra; u

(xv) Na, 1.8 OHoIOru4eckoro areHra; u

ux (hapMarieBTHUECKH MMPUEMIIEMBIX COJIEH; 1

(3) bapmaueBTHUECKH TPUEMIIEMBIH HOCUTEITb.

Na,1.7 OHOJOTrHYeCKHil areHT O3HAa4YaeT OEJIOK, BKJFOYAIOIIMA, HO HEe OrpaHHYEHHBINH
WUMU, aHTUTENA, HAHOTENA U MENTUIbI, KOTOpPble HHrHOUPYIOT GyHkumio kaHana Na,1.7. Na,1.8
OMOJIOTHYECKHIA areHT O3HAa4daeT OeJIOK, BKIIOYAIOLIUI, HO HE OTpaHUYEHHBIA UMW, aHTHTENA,
HAHOTEJIa W MENTH/IbI, KOTOPble MHTHONPYIOT (QyHKIMIO KaHana Nay1.8.

KoHKpeTHBIE COEQUHEHHs, WCIONb3yeMble B KOMOWHAIIMM C COCAWHEHHEM IIO
HACTOSLIEMY H300pETEHUI0, BKIFOYAIOT. MHTUOWTOPHI HATPUEBBIX KAHAJIOB, BKIKOYAsi, HO HE
OTPAHWYUBASCh WMH, JIUIOKAWH, BKIIIOYAs JIMIOKAWHOBBIA TUIACTBIPh, TPULIUKINISCKHUE
AHTHUICTIPECCAHTDI, BKJIIOYAasi, HO HE OTPaHUYMBAsCh, aMUTPpUNTWINH, U mpenaparsl SRI/NRI,
BKJIFOYasl, HO HE OTPAaHUYMBASICh UMH, TYJIOKCETHH.

IMogxonsiyue ONMUONAHBIE ArOHUCTHI BKJIFOUAIOT, HO HE OTPAHUYUBAIOTCS UMH, KOJIEHH,
dbeHTaHmWI, THOPOKOAOH, rUApPOMOpPGOH, JieBopdaHoy, MENepuanH, MEeTaJA0H, MOpPQUH,
OKCHKOJIOH, OKcuMopdoH, OynpeHopduH, Oyropdanon, ne3ouuH, HanOypuH, NMEHTA30LUH H
TpamMazoJl.

Ilogxonsiue aHTAaroOHUCTHI OMHOUJOB BKIIOYAIOT, HO HE OrPAaHUYUBAIOTCS HMHU,
HAJITPEKCOH U HAJIOKCOH.

IMogxonsiue aHTarOHUCTHI KaJIbIIMEBbIX KAaHAJIOB BKJIFOYAIOT, HO HE OTPaHHMYUBAIOTCS
UMHU, aMJIOMITHH, TUITHA3eM, (eonumnuH, rabaneHTHH, UCPAIUIINH, HUKAPAUINH, HU(ETUTIH,
HUCOJIIMITHH, TiperadajiiH, BeparaMil U 3UKOHUTH]T.

IMonxonsuue antaroHucTsl perentopa NMDA BKIIFOYarOT, HO HE OTPAHUYHBAIOTCS] MU,
KeTaMHH, METaJIOH, MEMAHTHH, aMaHTAIUH U TeKCTpoMeTopdaH.

IMopxonmsimmue wHruOuToper COX-2 BKIIOYAIOT, HO HE OrPAHUYUBAIOTCS HMH,
LIEJIEKOKCHO, STOPUKOKCHO M MapeKOKCHO.

IMTonxopsmue HIIBII unu HecTepouaHbIE NPOTHBOBOCHAIUTEIBHBIE JIEKAPCTBEHHBIE
CpeICTBa BKJIIOYAIOT, HO HE OrPAHUYUBAIOTCS WMH, ACMUPHUH, IHUKJIOPEHaK, TU(IyHU3A,
srononak, (¢enonpodun, Gaypobunpoden, udbynpodeH, HMHIOMETAUHUH, KeTonpodeH,
MeKJIO(PEeHaAMOBYIO KHUCJIOTY, Me()EeHAMOBYIO KHCJIOTY, MEJOKCHKAM, HAIPOKCEH, HAIPOKCEH
HATpPHsl, OKCANIPO3UH, MUPOKCUKAM, CYJIHUHAAK U TOJIMETHUH.

[Mopxonsimue aHANBreTUKH BKJIFOYAIOT, HO HE OTrPaHUYUBAIOTCS UMH, alleTaMHUHO(EH U
NyJIOKCETHUH.

BbII_Heyl'IOMSIHyTbIe KOM6I/IHaI_II/II/I BKJIFOYAKOT KOM6I/IHaL[I/II/I COCAVMHCHUS IO HACTOALLEMY
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N300pETEHNIO HE TOJBKO C OIHUM JIPYTUM aKTHBHBIM COEJUHEHHEM, HO TaKXKe C JBYMs WIIH
HECKOJIbKUMH IPYTMMU aKTUBHBIMHU coeAUMHEeHUsAMU. Heorpannumnsaroiiyie npuMepbl BKIIOYAKOT
KOMOWHAIIMM COEAMHEHHUH ¢ JBYMsI MIH 0oJjieeé aKTUBHBIMU COEIWHEHHSIMU, BBIODAHHBIMH H3:
ONMMOUHBIX AarOHHCTOB, ONMUOWIHBIX AHTATOHUCTOB, AHTATOHUCTOB KaJbIMEBBIX KAaHAJOB;
aronucros penentopa NMDA; antaronuncros peuentopa NMDA; ceneKTUBHBIX MHIHOHUTOPOB
COX-2; HIIBII (HecTepOMAHBIX NPOTUBOBOCHAIUTENbHBIX JIEKAPCTBEHHBIX CPENCTB), U
AHAJITETUKOB.

CoenuHeHUs1 MO HACTOSIIIEMY H300pETEeHHIO MM MX (DapMaLEeBTHUECKU MPHEMIIEMYEO
COJIb TaK)XK€ MOXKHO HCIOJIBb30BATh B KOMOMHALIMM CO CTHMYJUPYIOIIEH Tepanued CIUHHOTO
MO3Ta U CTUMYJIMPYIOIIEH Tepanue KOXH.

Hacrosimmee u3oOpereHne Takke MPEACTaBISIET CHOco0 JEYeHHs WM NMPOQUIAKTUKH
3a00NeBaHMs, PACCTPOWCTBA WJIM COCTOSIHUS, OIOCPEAOBAHHOTO AKTHBHOCTBIO HATPHEBOTO
HMOHHOTrO KaHana Na,1.8, rae crocod BKIIIOUAaeT BBEACHHE MALMEHTY, HYXKAAKOLIEMYCsl B TAKOM
JEUSHNH WM HMEIOIIeMYy pPHUCK pa3BUTHA 3a00JIeBaHMS, OIOCPEIOBAHHOIO AKTHBHOCTHIO
HATPUEBOrO MOHHOTO KaHana Na,l.8, TepaneBrrueckn 3¢ (HEKTUBHOTO KOINYECTBA HHTHOUTOpA
AKTUBHOCTHU HaTPUEBOIO MOHHOIO KaHana Na,l.8 u Takoro KoJn4ecTsa OAHOTO MU HECKOJIBKHUX
AKTUBHBIX UHTPEANEHTOB, YTOOBI BMeCTe OHM AaBain 3((eKTHBHOE OO0JIerYeH e,

B JIOTIOJIHUTEbHOM acIekTe HACTOSILIETO n300peTeHust NIPENCTaBJICHA
dapmaneBTHUECKasT KOMIIO3UIUS, COAeprKaliass WHrHOUTOP AaKTUBHOCTH HATPHUEBOTO HMOHHOTO
kanana Na,1.8 1 OnMH WM HECKOJIBKO AKTUBHBIX WHIPEJUEHTOB BMECTE C, [0 MEHBILIEH Mepe,
OHUM (papMaLeBTHUECKU PUEMIIEMBIM HOCUTEJIEM MJIU SKCIIUITUEHTOM.

Takum oOpa3omM, B COOTBETCTBHM C JIOTIOJIHUTENBHBIM AaCIEKTOM HACTOSIIETO
n300peTeHNs], MPENCTaBIEHO IPUMEHEHHEe MHIMOUTOpa AaKTMBHOCTH HATPHUEBOTO HOHHOTO
kaHana Na,1.8 ¥ OJHOrO HIM HECKONbKUX AaKTUBHBIX HHIPEAMEHTOB [Js1 MPOU3BOACTBA
JIEKaPCTBEHHOTO CPENCTBA JUIS JICYSHUs] WIN NMPOQPIIIAKTUKY 3a00JeBaHUs, PacCTPOMCTBA MIN
COCTOSIHMSI, OIIOCPEIOBAHHOIO AaKTUBHOCTBIO HATPUEBOr0O MOHHOro kanama Na,l.8. B
JOTIOJTHUTEIPHOM WJIM QJIbTEPHATHBHOM AaCIEKTe HACTOSILIEro H300peTeHUs TNpenCTaBiIeH
MPOAYKT, CONEPKALIUN MHIMOUTOP aKTUBHOCTH HATPHEBOrO MOHHOrO kaHana Nayl.8 u omuH
WIA HECKOJbKO AKTUBHBIX MHIPEAMEHTOB, B BHAE€ KOMOMHHUPOBAHHOIO Tpenapara Jyis
OIHOBPEMEHHOIO, PA3[eNbHOrO WM [OCIEAOBATEIBHOIO MPUMEHEHHUs B JICUEHUU WU
npoduIakTHKE 3a00JI€BaHUs, PACCTPOICTBA MJIM COCTOSHUS, OMOCPENOBAHHOTO AKTHBHOCTBIO
HATPUEBOrO HMOHHOro kaHama Na,l.8. Takoli KOMOMHMPOBAaHHBIH TpemapaT MOXKET OBITb,
Harpumep, B GopmMe IBOIHON YITaKOBKH.

Cnenyer moHuUMarh, YTO NS JIEYEHUS WM TNPOQUIAKTUKA OOJEBBIX COCTOSHHA,
3YASIOUX COCTOSHUN W KAalUIEBBIX COCTOSHHH, COENWHEHHE IO HACTOALIEMY H300pETEeHHIO
MOJKET MPHUMEHSTBCSI B COUETAHUH C APYTHM (papManeBTUYECKUM areHToM, 3(PpQeKTHBHBIM IJIs
JeUeHHs 3TOro 3a00JIeBaHUs, PACCTPOICTBA WIIN COCTOSTHUS.

B HacrosimmeM m300peTeHHH Takke NMPEACTaBJIEH CIOCO0 JIEUEeHUs] UM NMPOQPUIAKTUKU
OOJNIEBBIX COCTOSIHUH, 3YISIINX COCTOSHUN W KaIJIEBbIX COCTOSIHUMN, TZe CHOCO0 BKJIFOYAET

BBCACHHUC TMALMCHTY, HYXOAOLICMYCid B TaKOM JICUCHUH, KOJIMYECTBAa COCAUHCHUS 110
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HACTOSIIEMY HM300pETEeHHI0O W TaKOro KOJUYEeCTBA JPYroro (hapMameBTUYECKOrO AareHTa,
3¢ (eKTUBHOTO A JIEYEHHUS] STOTO PACCTPOMCTBA, 3a00IE€BaHMS UM COCTOSIHUS, YTOOBI BMECTE
oHH faBau 3¢ (HeKTUBHOE OOJIerdeHue.

B HacrosimmeM n300peTeHHH Tak)ke NMPEACTaBJIEH CIOCO0 JICUEHHUs! WM NMPOPUIAKTUKH
OONeBBIX COCTOSHHM, 3YISIIIUX COCTOSIHUH M KaIlJIeBbIX COCTOSIHUH, IZle CIOCO0 BKJIIOYAET
BBEJICHUE TMALMEHTY, HYXAAOLEMyCs B TaKOM JIEUYEHMH, KOJIUYECTBA COEOUHEHHUS II0
HACTOSAIIEMY M300pPETeHMI0O M TaKOro KOJMYECTBA JAPYroro (papMaleBTHYECKOrO AareHTa,
NPUMEHUMOTO JUJIsl JICUEHHUsS] STOrO0 KOHKPETHOT'O PACCTPONCTBA, 3a00JeBaHMS WJIM COCTOSHUS,
9TOOBI BMECTE OHU JaBaiid 3P PEKTUBHOE OONer4eHue.

Tepmun  «rTepaneBTHYecKH 3(P(PEKTUBHOE  KOJMYECTBO»  O3HAYAET  KOJHYECTBO
COeAMHEHUs1 CTPYKTypHOH ¢opmynbr I, kotopoe Oyner BbI3bIBATH OWOJOTHYECKUH HIIH
MEIUIUHCKUIA OTBET KJIETKH, TKaHU, CHCTEMBI, YKUBOTHOT'O HJTH Y€JIOBEKA, KOTOPOTo H0OUBaeTCs
UCCIIeIOBaTeNb, BETEPUHAD, Bpad WMJIM JIPYroil KIMHULKCT, KOTOPBbIA BKIIFOYAET OOJIErdeHHe
CUMIITOMOB 3a0oneBaHMs, KoTopoe JedaT. HoBbele crmocoObl JieueHHss TO HACTOSIIEMY
U300pETEHHIO MPEIHA3HAUEHBI U1 PACCTPONCTB, M3BECTHBIX CIIELUAINCTAM B JaHHOW OOJIACTH
TeXHUKA. TePMHH «MJIEKOMUTAOIIEe» BKJIIOYAET JIOAEH M JOMAIIHUX JKUBOTHBIX, TAKUX Kak
co0aKy M KOIIKH.

MaccoBoe OTHOWEHHE COoeauHEeHUs1 GopMysbl I KO BTOpOMY aKTHBHOMY HHIPEIHEHTY
MOJKET BapbUpOBaThCs U OyneT 3aBHCETh OT 3((EeKTUBHONW N03bI KaXXI0ro mHrpenuenra. Kax
npaBmwio, OyaeT HCHoab30BaThCs d3(dexTuBHas no3a kaxmoro. Takum oOpa3oM, Hampumep,
korna coenuHeHue Gopmynbl I komOuHHpyOT ¢ HHrHOMTOpoM COX-2, MaccoBOe OTHOLIEHHE
coennHenust Gopmyinsl I k narnéuropy COX-2 o6prdHO OyneT BapbuUpOBAaThCA OT NMPHUMEPHO
1000:1 mo mpumepno 1:1000, mpenmouturenpHo, oT mpumepHo 200:1 mo mpumepno 1:200.
KomOuHanum coenuaenus Gopmybl I 1 Apyroro akTMBHOTO MHIPEANEHTa OOBIYHO HAXOMATCS B
BBIIIEYKA3aHHOM MHTEpBaJie, HO B KQXKJOM CJIydae, CIeAyeT UCIONb30BaTh dPPEKTUBHYIO 103y
KaXJTOrO aKTUBHOTO UHTPEIUEHTA.

Cnocobnl cuHTE3a

Crnenyromie HUKE CXEMbl Peakluil W TPUMEPbl WJLUTIOCTPUPYIOT CHOCOOBI, KOTOpBIE
MOJKHO HCIIOJIb30BaTh [UJIsl CHHTE3a COEOUHEHMH CTPYKTYpHOH (GopMyibl I, ommMcaHHBIX B
HACTOSIIEM U300peTeHUH. DTH CXEeMbI PEeaKIHil U MPUMePbl MPEACTABIEHBI JIJIST WJLTIOCTPALIIH
u300peTeHnsT U HUKOUM OOpa3oM He JOJDKHBI PacCMaTPUBAThCS KAaK OrPaHUYUBAIOLINE
uzobpereHne. Bce 3amecTuren MMEIOT yKa3aHHBIC BbINIE 3HAYEHUS, €CJIM HE YKa3aHO WHOE.
Heckonbko cTparteruii, OCHOBAaHHBIX HA CHHTETHYECKUX IPEBPAIICHUSIX, W3BECTHBIX B
JUTEepaType MO OPTaHUYECKOMY CHHTE3y, MOTYT OBITh HCIOJIb30BAHBI JUIS TIOJYYCHHS
coenuHeHnil CcTpykTypHOH (opmynsr I OObem wu3obpereHHst ompenenseTcs MpuUiiaraeMou
b opmyioit n300peTeHusl.

CoennHeHUs1 IO HACTOSIEMY H300PETEHHIO MOTYT OBITh MOJYY€HBI B COOTBETCTBUU C
MpoLEeypaMH CIEAYIOLUIUX MPUMEPOB C HCIOIb30BAHUEM MOAXOAAINUX MaTepuanoB. OIHAKO
COCUHEHHs], TMPOWUIIOCTPUPOBAHHBIE B MpUMEpax, HE CIEAyeT paccMaTpuBaTb Kak

oOpasyrolye eAUHCTBEHHBIH pOJ, pacCMaTpHBaeMblii B KauecTBe u300pereHus. Ilpumepsr
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IOTIONIHUTENBHO ~ WJUIFOCTPUPYIOT — JE€TANM  IOJYYEHUs COEOUHEHUH 10  HACTOALIEMY
n3o0perennto. CrienuanucTel B AaHHOM OOJACTH JIETKO MOHMYT, YTO H3BECTHBIE BapUaLUH
3alUTHBIX TPYII, & TaKXe YCIOBHM M TPOLIECCOB CIEAYIOUIMX IMPENapaTUBHBIX MPOLENYP
MOKHO HCIIOJIb30BaTh JUIS TMOJIYYEHUs] 3TUX COoenuHeHuiH. Takke MOHSATHO, YTO BCAKHUH pas,
KOIZla XUMHYECKUH peareHT, Takod Kak OOpOHOBas KHUCIOTAa MM OOpOHAT, KOMMEpPYECKH
HEJOCTYIIeH, TaKOW XHMHUYECKHUII peareHT MOXeT ObITh JIETKO TIIOJNy4eH OJHUM U3
MHOT'OYHMCIIEHHBIX CITIOCOOOB, OMMCAHHBIX B IUTEpaType. Bce TeMneparypsl yka3aHsl B rpagycax
Ienbcusi, ecnmu He ykazaHo uHoe. Macc-crekTpbl (MC) uaMepsitoT MO0 ¢ MOMOIIBE HOH-MacC-
cniekTpockonuu ¢ ajekrpopacnbuieHueM (OPMC), mubo ¢ MOMOIIBI MacC-CIEKTPOCKOMUH C
XUMHUYECKOU HOHM3aIuen mpu arMmocdeprom napneHuu (XUAJT).

HNucrpymenTtapuit

Xpomarorpaduro ¢ obpamenHoi ¢aszoi nposoast Ha Gilson GX-281, obopynoBaHHOM
KOJIOHKOH, BBIOpaHHOH U3 ciepyrommx: Phenomenexd Synergi C18 (150 m x 30 mm x 4
MUKpoH), YMC-Actus Pro C18 (150 mm x 30 MM x 5 mukpos), Xtimate C18 (150 mm x 25 MM x
5 muxpoHn), Boston Green ODS (150 mm x 30 mm x 5 mukpon), XSELECT C18 (150 mm x 30 Mmm
x 5 mukpoH) u Waters XSELECT C18 (150 mm x 30 MM X 5 MUKpOH). Y CJIOBHSI BKIIFOHAIOT JTHOO
Boicokmii pH (0-100% smoenTt aneronuTpru/Boaa, conepskamuii 0,1% 06./06. 10 MM NH4COs
win 0,05% NH4OH), mubo amskuii pH (0-95% s>mroenT auerorutpuir/Bona, conepxamuii 0,1%
00./06. TPK) u ykazaHbl B HEKOTOPBIX IIpUMepax.

SFC xupanbHOe pasnenenue npoBoisaT Ha Sepiate Prep SFC 100, Multigram II (MG II),
THARSO prep SFC wnmu Waters SFC (80, 200, unu 350) ¢ npuMeHeHHEM CIAEAYIOIUX YCIOBUI:
xupanbHbiii crocod A: AD-H kononka, 15% »stanon/CO,; xupanesbsiii criocod B: AD-H
kosioHka, 20% UIIC/CO,; xupanbusiii ciocod C: AS-H kononka, 20% MeOH/CO,; xupanbHbIit
cnocob D: AD-H kononka, 20% 3tanon/CO,; xupanbbiii ciocod E: Lux Cellulose-4 xosoHka,
30% stanon/CO,; xupanbhbiii cnocod F: IA kononka, 15% stanon/CO,; xupanbHblii criocod G:
IA xononka, 40% metanon/CO,; xupanpbiii cniocod H: AD-H kononka, 10% wmeranon/CO»;
xupanbHbiid cnocod I: AD-H kononka, 30% 3tanon/CO,; xupanbhbiii criocod J: AD-H konoHka,
40% stanon/CO,; u xupanbhbiii ciocod K: 1G kononka, 12% meranon/CO;.

Omnpenenenust XXX/MC nposogsat Ha cucteme Waters Classing Aquity, oOopyaoBaHHOM
Y ®-neTekTopoM € nepecTpanBaeMoi AIuHON BoJHEI U MC eTeKTOpOM U Macc CIIeKTPOMETPOM
Waters SQD, Shimadzu 20 UV 254 u 220 5#M ¢ macc cnektpomerpom Shimadzu 2010 wnu 2020,
wi Agilent 1200 HPLC, obopynosannoit DAD/ELSD u G6110 MSD ¢ mpuMeHeHHeM OJTHUX
u3 caenyromux ycnosuii: 1) Ascentis Express C18 (3x50 M) 2,7 MKM KOJIOHKA C PUMEHEHUEM
NONBIKHOM (ha3bl, comepskamein A: 0,05% tpudropykcycHyr kuciory B Boge u B: 0,05%
TPUPTOPYKCYCHYIO KHUCJIOTY B alleTOHUTpHIie ¢ rpagueHToM ot 90:10 (A:B) mo 5:95 (A:B) B
TedeHne 6 MHUH mpu ckopoctu noroka 1,8 mu/mun, Y@ onpenenenne npu 210 HM; 2) Aquity
BEH C18, (1,0x50 mm) 1,7 MKM KOJIOHKa C NMPUMEHEHHEM NOABIKHON (asbl, comeprkammeii A:
0,05% TtpudTopykcycuyro kuciory B Boge u B: 0,05% TpudTOpyKCYyCHYIO KHCIOTY B
aueroHutpuiie ¢ rpaaueHTom ot 90:10 (A:B) no 5:95 (A:B) B TedueHue 2 MHUH IPU CKOPOCTHU
noroka 0,3 mi/muH, Y® onpenenenue npu 215 um; 3) Agilent YMC J'Sphere H-80 (3x50 mm) 5
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MKM KOJIOHKA C NMPUMEHEHHeM MOABMkKHOW (as3wl, comepxkameit A: 0,1% tpudTopykcycHyro
KHCJIOTY B Bozie U B: aneronutpun ¢ rpaauesrom ot 95:5 (A:B) no 0:100 (A:B) B Teuenue 3,6
muH 1 0:100 (A:B) B Teuenue 0,4 MuH co ckOpocThio noToka 1,4 mu/mus, Y@ onpenenenue npu
254 n 220 um u Agilent 1100 xBanpynonbpHbiii Macc-criekTpomerp; 4) Agilent TC-C18 (2,1x50
MM) 5 MKM KOJIOHKAa C TpUMEHEHHeM TNOABIXKHONU (a3bl, copepxkamenn A: 0,0375%
TpupTOpyKCyCHYI0O KHCIOoTy B Bome u B: 0,01875% tpudropykCycHYO KHCIOTY B
aneronutpuiie ¢ rpaauerTom ot 90:10 (A:B) B teuenne 0,4 mun o ot 90:10 no 0:100 (A:B) B
teyernre 3 muH u 10:90 (A:B) B Teuenue 0,6 muH co ckopocth moroka 0,8 mu/mun, YO
onpenenenue npu 254 u 220 um u Agilent 6110 kBagpynONbHBIN Macc-CIEKTPOMETP.

IIpoTonHsli unu 'H AMP nony4aroT ¢ npuMmenenneM AMP cniektpomerpa Varian Unity-
Inova 400 MI'u, obopynoBanHoro natuukom Varian 400 ATB PEG 5 mwm, Nalorac DBG 400-5
win Nalorac IDG 400-5, cnekrpometpa Varian-400MHz MR, obopynosannoro garunkom X 1D
PFG Probe 5 MM, criekrpomerpa Varian 400MHz VNMRS, o6opynosanHoro narunkom PFG
4Nuc Probe 5 mm, mmm cnektpomerpom Bruker Avancelll S00MHz, o6opynoBaHHBIM AaTYUKOM
PABBO Probe 5 MM B cOOTBETCTBUU CO CTaHIAPTHBIMH METOJAMHU aHAJIN3a, €CIU HE YKa3aHO
MHOE, U Pe3yJIbTaThl CIIEKTPAIbHOIO aHAIN3A MPEICTaBIIEHbI.

CoxkpaineHus

B paznene «IIpumeper» NpUMEHSOT CIEAYIOINE COKPAIIEHUs 1 0003HAUEHHSI Pa3HbIX
peareHToB, 3amectureseii u pacrsopureneii: ACCN o3navaer aueronutpmt; ACE-Cl o3Hadaer
I-xnopatunxnoppopmuar, AcOH o3Havaer ykcycHyro kuciory, BAST osnauaer Tpudropun
ouc(2-merokcus T )aMuHOCEpPhl, Boc o3navaer mpem-Oyrokcukapoonui, Boc,O o3navaer nu-
mpem-OyTHIKapOOHaT;, Brettphos-Pd-G3 O3Ha4aeT METaHCYJIb(pOHAT [(2-
aunukiorekcundocuno-3,6-numerokcu-2',4',6'-rpunzonponui-1,1'-6udennn)-2-(2'-ammuno-
1,1'-6udenun)namnanusa(ll);  Paccu.  o3nawaer  paccumrano,  Cu(OTf),  o3nHavaer
tpudpTopmerancyibponat menu(ll); AbY o3nauaer 1,8-nnazabunmkio[5,4,0]ynnen-7-en; X9
o3Hauaetr auxJsopataH, AXM osnauaer auxiopmeraH, DIPEA o3HavyaeT AUHU30MPOINMIAMUH,
JIMA  osznauwaer numertmnaueramun, JMAII o3navaer 4-nmumermnamunonupuaus, JIMb
o3Hauaer 2,4-nmumerokcubenswn, JM®P oznauaer aumermnpopmamun, JAMCO o3Hadaer
mumerwicyibdpokenn, dppf osmawaer 1,1°-6uc(nudpenundocduno)peppouen; DTBPF-Pd-G3
o3Hauaer MetaHcybhoHaTo(1,1-0uc(au-r-oyrrndochuno)peppouen)(2'-amuno-1,1'-6udenun-
2-umnamnaguii(Ill); SAK o3navaer 1-s3tmn-3-(3-mumernnamunonponui)kapbonuumun, EtO
o3Hauaet nuaTHIOBBIHN 3¢up;, EtOAc o3nauaer stunanerar; EtOH o3Hauaer 3TaHON, I O3Ha4YaeT
rPaMMBl, HATU O3Ha4aeT 1-[6uc(mumeTrunamuno)metwieH|-1H-1,2,3-tpuazomno[4,5-
b]mupununams-3-okcun-rekcapropdochar, Hex o3Hauaer rexcan; 4 o3Haudaer yac(pl); BOKX
O3Ha4yaeT  BBICOKOA(P(EKTUBHYIO  JKMAKOCTHYIO  Xxpomartorpaduro;  HIIC  o3Hauaer
M30TPONWIOBBIA criupT; J1 o3HadaeT Jutp;, AIJI o3mawsaer amomoruapun sutws, XKX/MC
O3Ha4YaeT KHUIKOCTHYI xpomarorpaduro/macc cnektpomerputo, MCHP o3Hauaer macc
CHEKTPOCKOMUIO HU3KOro paspeuieHus; Me osnauaer Metusn, MeCN o3HadaeT alleTOHUTPUI,
MeOH o3nagaer meranon, MTBD osnauaer merun mpem-OyTUNOBBIA 3QHp, MI O3HA4YaeT

MWJUIMTPpaAMMBbI, MJI O3HA4Ya€T MUJUIUJIUTP, MMOJIb O3Ha4acT MHHHHMOHHprlﬁ; M o3Haudaer
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mosisipHbiii; NBS o3Hauaer N-OpomcykuumHumun, NCS o3Hagaer N-xjopcykuuHuUMEI, NIS
o3HauyaeT N-ifiopcykuuanmun, NMP o3znavaer N-merunnupponunnos; Pd/C o3Havaer nanmanuit
Ha yriae; Pdy(dba); o3nauaer tpuc(aubensmnmmaenaneroH)aunamiaanii(0); Pd(PPhs), o3navaer
terpakuc(tpudenmidocun)nannannii(0); Pd(dppf)Cl, O3Ha4yaeT [1,1"-
ouc(nudpenundpochuno)peppouet | nuxnopnamiaauii(ll); Pd(tBusP), o3Hauaer Ouc(Tpu-Tper-
Oytundocdun)nannanuii(0); [13 o3navyaer nerponeiinsiii 3¢up; PG o3Havaer 3amuTHas rpynmna,
POCl; o3nauaer okcuxyopun ¢Gocdopa(V), P(tBu);-Pd-G2 o3nHavaer xuop[(Tpu-Tper-
oyrundochun)-2-(2-amuHobudenmn) jnamnaanii(Il); mpen. o3Havaer npenapatuBHblii; PyBOP
o3Hauaet rekcadropdocdar Oenszorpuazon-1-mnokcurpunupponunuHodocdonusi; RuPhos-Pd-
G2  osHawaer  xuop(2-munukiorekcuidochuno-2',6'-nuuzonponokcu-1,1"-6udenmn)[2-(2'-
amuHo- 1, 1'-6udenwn) |nammanuii(Il); Ruphos Pd G3 wma  Ruphos-Pd-G3  o3nauaer
METaHCYJIb(POHAT (2-nuumknorexkcundocpuno-2',6'-nunzonponokcu-1,1-6udennn)[2-(2'-
amuHO-1,1"-6ndennn) Jnamaanii(ll); k.. nmm kT nam KT o3HayaeT KOMHATHYIO TEMIEparypy,
CXX o3Hauaer CBEPXKPUTHYECKYIO IKHIKOCTHYIO xpomarorpaduro; TOA  o3Hadaer
TpusTIiamuH; t-BuONa o3naugaer mpem-Oytokcun Hatpusi; TT'®@ o3nawaer terparuapodypas;
T®K oznavaer TpudropykcycHyro kuciaory, TMSCl o3nasaer Tpumermncunuixiopun, Y®
o3Hauyaer yuapTpaduoner; XantPhos Pd G2 wmum XantPhos-Pd-G2 o3nagaer xiop[(4,5-
ouc(nudpenmndochuno)-9,9-numernnkcanten)-2-(2'-amuno- 1, 1'-oudennn) |mammaguit(1l);
Xantphos G3 wmm XantPhos-Pd-G3 o3Hauaer metancyibdonatr [(4,5-0uc(audenmndochuno)-
9,9-numerunkcanten)-2-(2"-amuno-1,1"-6udennn) |nammaguit(ll);  XantPhos o3nauaer 4,5-
ous(nupenundochuno)-9,.9-mumernnkcanrer, t-BuXPhos Pd G3, tBu Xphos Pd G3, t-Bu
Xphos-Pd-G3 unu tBuXphos-Pd-G3 o3nauaer merancynbdoHaT [(2-nu-tper-OyTrndochuno-
2' 4" 6'-tpunsonporui-1,1'-6udenmn)-2-(2'-amuno-1,1'-6udpenwn) |namnaausa(ll); tBuXPhos
o3HavaeT 2-mu-Tper-Oytrndochuno-2',4',6'-rpunsonponmndbudennt; u Xphos-Pd-G2 oznavaer
XJ10p-(2-nu-uukiorekcundocpuno-2',4',6'-rpunsonponui- 1,1'-6upennn)[2-(2'-amuno-1,1'-
oudennn) Jnamnaguii(11).

Heckonpko cnocoOOB TOJy4eHUS COCOUHEHUH MO HACTOSIIEMY HM300pPETEHHUIO
NPOMJUTIOCTPUPOBAHBI HA CIENYIOIUX CXeMax M mpumepax. McXxomHble Marepuanbl JHOO
KOMMEPUYECKH JIOCTYIIHBI, JTHOO MOJY4EeHbl W3BECTHBIMHU B JIUTEPATYpE MPOLEAypaMHU WM Kak
nokazaHo. Hacrosimee m3o0peTeHHe Takke OTHOCHUTCS K croco0aM IMONydeHHsl COCTUHEHUH
CTPYKTypHOM (opmyJsl I, kak onpeneneHo Beile. B HEKOTOPBIX Cydasx MOPSAOK MPOBEIEHHS
BBILIEYKA3aHHBIX CXE€M pPEAKUUH MOXKET OBbITb HM3MEHEH, YTOOBl OOJEerduTh PEAKIMIO HIIH
n30eKaTh HEXKENATENbHBIX MPOAYKTOB peakiuu. Creayromue HUKe TPUMEPbI TPEIOCTaBIEHbI
TOJIBKO C LIEJIbI0 WJUTFOCTPALIMM U HE JOJDKHBI PACCMATPUBATHCS KaK OTPAHMYEHUS] ONMHMCAHHOTO
n300peTeHus.

Kak nmoka3aHo Ha cxeme A, B 001eM, COSAMHEHNS HACTOSAIIETO N300PETEHNsI MOTYT OBITh
NOJIy4€Hbl HYKJICO(DHJIBHBIM apOMATHUECKUM 3aMeIeHHeM MeXIy MOIXOIAINUM 00pa3om
($YHKIIMOHATM3UPOBAHHON KapOOHOBOM KHCIOTON A-1 U aMHHOM A-2 B LIEJIOYHBIX YCIIOBHSIX C
IpUMEHeHHeM OCHOBaHus, Takoro kak DIPEA, ¢ noiy4yeHneM npoMeXyTO4HOro coequHeHus A -

3. IlpomexxyTouHoe coenuHeHHe A-3 3aTeM MOXKET OBbIThb IPEBpAIlEHO B IEPBUYHBIN
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kapOokcamun ~ A-4,  KOTOpbII ~ MOXKET  COUeTaTbCsd  C  MOAXOMIIUM  oOpaszom
(YHKIMOHATN3UPOBAHHBIM I€TEPOAPIITAIOTEHUAOM A-5 C TIOJy4YEHHUEM COSAMHEHUH (HOopMyIIbI
A-5. B HEKOTOpBIX BapuaHTax OCYILIECTBJEHHUs, 3allUTHYK TIpyNOIy, Takyw Kak 2,4-
numerokcudensun (JIMB), Tper-Oytun mnu Boc, Mmoxker ObITh HeoOXxonumo ynanuthb nocie C-N
COYeTaHUs C TOJydeHHeM coequHeHus ¢opmyabl A-6. AmuHbl THna A-2 u
reTepoapUIrajloreHuIbl TUIa A-5 SBISIFOTCS KOMMEPYECKHM IOCTYHNHBIMH HIIH MOTYT OBITh

CHUHTE3UPOBAHBI U3 MOAXOOAIUX IMTPOMEKYTOYHBIX COETMHEHHH.

Cxema A
0o 0 0
HNR"

oH %, H NH

Cl R3 R®

A-1 . .
A3 A-4 A5

0

N,FETepoapvm
Rb e H 3 .
RS ResBnsercs NR2; A siBnsieTcs retepoapunom; X siBNsieTcA ranoreHom

A-6

HyxneodunpHoe apoMaTnieckoe 3aMeLIeHne TakKe MOXKET POUCXOIUTh B IPUCYTCTBUH
kapOokcamuaa A-4 WM aJlbTePHATUBHBIX (DYHKIIMOHAJIBHBIX TPYII, KOTOPbIE MOTYT OBITb
npeBpaieHsl B kapOokcamMua A-4, TakMX Kak TajJOreHHUIHas, CIOXHas 3QUpHas WU I[[HAHO
(yHKIMOHANBHAS TPYIIA, TEepel COUETaHHEM C TIeTepOoapuIraloreHUoM A-5 ¢ MOJy4YeHHEM
coennHeHuil ¢opmynel A-6. I'mgponus cnoxsoro sdupa B-1 ¢ monmydenuem kapOOHOBOI
KUCJIOTBI A-3 TO3BOJSIET TMpsMOE€ AaMUAHOE COYETaHHEe C MOAXONIIUM  00pa3oM
(YHKIIMOHATM3UPOBAHHBIM TeTEPOAPMIIAMHHOM B-2, yepe3 mpuMeHEHHe areHTOB aMHUHOBOTO
coueranusi, Takux kak OJK, wmm dyepes ¢opmupoBanue xnopanruapuna us POCls3, ¢

MOJIyueHHEM coenrHeHui Gopmyibl A-6.

Cxema B
OR' OH + A
RY e —> Rb e HZNIFeTepoapMn —_— b e H
3 3
R R B-2 RS
B'1 A'3 A_s

R® sBisiercss NR”, (A-2); A siBsieTCst reTepoapuiIoM.

Crenmanuct B JaHHOW OOJACTH TEXHUKHU IMOMMET, YTO aMHIHOE COYETaHHE MOXKET
NPOMCXOOUTh CHa4ajla Ha MOAXOASIINM 00pa3oM (YHKIMOHAIN3UPOBAHHONW KapOOHOBOI
kuciaore (A-1) ¢ rerepoapwinamMuHOM B-2, TOpeANOYTHTENHHO, C TNPUMEHEHHEM areHTOB
aMHIHOTO coueTanms, Takux kak DK, wimm uepes ¢popmuposanue xnopanruapuna u3 POCls,
wi C-N coderanust Mexny kapookcamuaom C-2 U reTepoapuiraioreHuIoM A-5 ¢ oay4eHnemM
npoMexyTouHblx coeauHeHuil tuna C-1. Ilpomexyrounele coeaunenuss tuna C-1 moryt

npeTepreBarh peaklUuy HyKJIeO(PUIHBHOIO apOMATHIECKOTO 3aMELIEeHUs] C BTOPUYHBIMU aMHHAMHU
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A-2 4gepes 3aMelleHNe IeTepoapuixjaopuaa B IPUCYTCTBUM OCHOBaHUs, Takoro kak K,COsz unu
DIPEA, unu peakuuu nepeKpecTHOro 3JeKTPO(UIBHOIO COYETaHHs C aJKWITAJIOTeHUIAMH C

NOJIy4eHHEM coenuHeHns popMyibl A-6 Kak nokazaHo Ha cxeme C.

Cxema C
(0]
“LOH N,I'eTepoapwn
o H, N-I'eTepoapMn —= b e H
Cl
B-2
A1 C-1
O
NH, y-Tetepoapun —= oo e ﬂ,FeTepoapvm
A5 Cl
Cc-2 CA1
Q
A‘L ,FeTepoapun HNR", N.FETepoapvm
A-2 RO o H
- 3
unn R
C-1 X-R? A6
C-3

R® siBisiercss NR”, [EKJIOQTKIIOM HITH LUKJIOreTePOANKUIIOM, X SIBJISIETCS] FAJIOT€HOM

Coenunenne  Qopmynsl  A-6  Takke  MOXKET OBITb  TOJYYEHO  peakiuei
reTepoapuiIxjiopuaa ¢ amMHHOM A-2, ¢ MOCIeAYyIOIUM TIaJOreHUPOBAHUEM COCEIHEro
MOJIOXKEHUsI  reTepoapuibHOro kosmeuna D-2. T'erepoapunramorenun D-2, Takol kak
reTepoapuIOPOMU, MOKET OBITh TPEBpPAIIEH B HUTPUJL, KOTOPBIH MOXKET OBITh THAPOIU30BAH C
NOJy4YeHHeM TMepBUYHOro kapOokcammma A-4 W 3aTeM MOABEPTHYT COUETAHUIO C
reTepoapuiIrajioreHuioM A-5 ¢ mojydeHueM coenanHeHud (opmynbl A-6. AJNbTepHATHUBHO,
rajorenus; D-2  wmoxer ObITh TpeBpalleH HEMOCPEeACTBEHHO B amua A-6  depes
KapOOHMJIMPOBAHUE B MPUCYTCTBHU OKCHAA YIJIEPOAA M KATAIU3aTOPa, TAKOrO KaK MalIaguil.
ITony4eHHbIil MPOAYKT MPUCOEIUHEHUS MOXKET HYXXJaTbCs B CHATUH 3allUThl C MPUMEHEHUEM

CTaHIAPTHBIX YCIOBUH C MOJyYeHHEM COeTHEHUH popmybr A-6.

Cxema D
HNRI! X CN
@, e QL - G
R? R*
D-1 D-2 D-3
Q 0
" o NH, *+ y-Tetepoapun —m b H’FeTepoapmrl
R3 A-5 R
R3
A-4

3
R” sBnsiercst NR”»; X sBisieTcss raoreHom
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[MTPOMEXYTOYHbLIE COEAMHEHU A
IIpomexxyTouHOe coeauHenue 1

6-xu10p-N, N-6us(2.4- numMeTokcuOeH3 i )Iupa3uH-2-cyibQOHaAMUI

MeQ. ONe
N
LL
oS N
OMe

N
do

CMe

Cragus 1: 2-(6ensuntuo)-6-xaopnupasud K pacteopy 2,6-auxioprnupazuna (2,0 r, 13

mMmoJib) B JIM® (30 mu) nobasmsitor KoCO5 (1,7 1, 12 mmonb) u dpenunmerantuon (1,7 r, 13
mMmoJib). Cmech mepememuBaroT npu 30°C B Tedyenwe 13 4dacoB, 3aTeM pa30aBSIOT BOIOM,
skcrparupyroT EtOAc. Opranudeckyro a3y OTAENsOT, MPOMBIBAIOT HACBIIIEHHBIM PacTBOPOM
comu, cymar Haax Na,SO,, (QUIbTPYIOT M KOHIEHTPUPYIOT C TMOJyYeHHEM YKa3aHHOTO B
3aroJIOBKE COeTUHEHUSI.

Cramusi ~ 2:  6-xjopnupasus-2-cyabbonmmxyuopun  PactBop  2-(0eH3UITHO)-6-

xjoprupasusa (1 r Heounmennsii) B CCly (40 mu) u Bome (10 mu) oxnaxpator 0°C u 3atem
muxaopud (0,30 1, 4,2 mmonb) OapOorupyror uepe3 pactBop npu 0°C B TeueHue 30 MUH.
IMonyyennyro cMmech pazbaBisitor Bomo u dkcrparupyror JIXM. Opranmueckyro ¢asy
OTHEJSIOT, MPOMBIBAIOT HACBHIIEHHBIM PacTBOPOM conu, cymar Haa NapSOs, QuipTpyroT u
KOHLIEHTPUPYIOT C NMOJYYEHUEM YKa3aHHOTO B 3arOJIOBKE COSAMHEHUS.

Cragus 3: 6-xs0p-N,N-06us(2.4-numerokcnOeH3nmnupasul-2-cynbhonamua K pactsopy

6uc(2,4-numeroxcudensmn)amuna (0,45 r, 1,4 mmons) B JIXM (8 M) 10o0aBisrOT TPUITUIIAMUH
(0,21 1, 2,1 mmonb) u 6-xnopnupasus-2-cynbponmnxiaopun (0,30 r HeounmeHHsli). CMech
nepememuBaroT npu 29°C B TeueHwe 1 uyaca, 3aTe€M KOHLEHTPUPYIOT U  OYHUINAIOT
xpomarorpadueri Ha cunukarene (0-18% merponetinbiii  3¢up/EtOAc) ¢ mnonydeHuem
YKa3aHHOTO B 3ar0JIOBKE COETMHEHHSI.

IIpomexxyTouHOE CoeAnHeHne 2

5-6pomM-N.N-6uc(2.4- tuMeTOKCUOE H3WI )ITUPUANUH- 3-CYIbOOHAMU T
OMe

OMe

Cwmech Ouc(2,4-numerokcudbensmm)amuna (0,99 r, 3,1 mmons) B IXM (3 M) u EN
(0,65 mn, 4,7 mmonp) mepememmBaroT npu 25°C B TeueHHe 5 MUH, 3areM J00aBISIOT S-
opomnupunun-3-cyabdormmxiopun (0,80 r, 3,1 mmonb). Cmech nepemermmBaroT npu 25°C B
TedeHne | daca, 3aTeM OUYMINAIOT Xpomarorpaduedl Ha cuimkarene (meTposieiHsidi 3¢up) ¢
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUS.

IIpomexyToyHoe coeauHeHue 3

3-OpoM-5-(MeTHICYIbMOHMI ) TUPUAUH
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N
JQR
B X Ng”

7\

o0

K pacrBopy 3-06pom-5-(merunruo)mupuaua (0,20 r, 0,98 mmons) B JAXM (5 wmn)
MeIJIeHHO Ja00aBsifoT 3-xyopOenszonepokcoinyro kuciory (0,51 r, 2,9 mmonb). Cmech
nepemernBaroT npu 21°C B Teuenue 13 gacos, 3areM pasdasisiror IXM u racar 1IN pactBopom
NaOH. Oprannueckyro a3y OTHENSIOT, MPOMBIBAIOT HACBHILIEHHBIM PAaCTBOPOM COJIH, CYIIAT
Han NaySOs, QUABTPYIOT W KOHLEHTPUPYIOT C TOJYYEHHEM YKa3aHHOTO B 3aroJIOBKE
COEMHEHHUSI.

IIpomexyTounoe coenunenue 4

4-6poM-N, N-6uc(2.4-muMeTokcubeH3 I IUPUINH-2-CyJIb() OHAMUT

OMe
J O T
N OMe
Br 7 S
OM

o o

i

e

OMe

Cranus 1: 2-(6ensuntuo)-4-6pomnupuans K cmecu ruppuna svarpus (32 r, 0,8 monb) B

terparuapodypane (1,4 i) mobammsroT mo kamisiM germimerantioa (99 r, 0,8 monp) mpu
nepememnBanuu npu 0°C. Cmech nepememusaroT npu 0°C B TedeHue 2 4, 3aTeM pacTBop 4-
Oopom-2-proprmpununa (140 r, 0,8 monp) B Terparuapodypane (1,4 1) 10o0aBIAOT K CMECH 1O
KarsM npu nepeMemnBanuu npu 0°C. IlonydeHHyl0 cMech NepeMelInBaOT NMPU KOMHATHOMN
Temmeparype B TedeHue 2 4, 3aTteM oxyaxngaroT a0 10°C u racar nobaBieHHEM BOIbI U
SKCTPArupyroT sTmianeratoM. OObeAMHEHHbIE OpPraHUYECKHe CJIOM CylaT Hajx Oe3BOIHBIM
cyab(arom MarHus, GUIBTPYIOT U KOHLEHTPUPYIOT MPU MOHUKEHHOM JIaBJICHUU C MOJYyYCHUEM
OCTaTKa, KOTOPBIM OYMINAIOT Xpomatorpadueii Ha cunukaresne (10% sTuanerat/neTposieiHbIi
3(up) ¢ MONyUYEeHHEM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHHSI.

Cragusa 2: 4-OGpomnmpuanH-2-cyibdonmn xgopun K pacrBopy 2-(6eH3mnTHO)-4-
Oopommupuauna (200 1, 0,72 moine) B JIXM (2,8 1), AcOH (0,4 1) u Bozxe (0,8 i) nobasinstoT 1,3-
OUXJIOP-5,5-quMeTrunuMuaa3onuana-2,4-nuon - (424

, 2,2 MOJb) IO KaluisiM TIpH
nepememnBanuu npu 0°C. Cmechk nepemMemnBaroT IpU KOMHATHON TeMmrepaType B TeueHue 16
4acoB. 3aTeM CMech racst Bofgod u skcrparupyror AXM. OObvenuHeHHbIe OpraHUYeCKHe CIOU
MIPOMBIBAIOT OMKapOOHATOM HATpHsI, CYLIAaT HaJ Oe3BOAHBIM CyJib(aTOM Marausi, GUIbTPYIOT U
KOHLIEHTPUPYIOT MPH MOHMKEHHOM JIaBJIICHUU C MOJIYyYEHHEM OCTaTKa, KOTOPBIH CYCIEHIUPYIOT
¢ 3 oovemamu [13 u GUIBTPYIOT C MOTYYSHHEM YKAa3aHHOTO B 3ar0JIOBKE COSTUHEHHSI.

Cranus  3:  4-6pom-N. N-6uc(2.4-numeroxkcubenswnnupuaui-2-cvisdhoramun K

pactBopy 4-OpoM-npuanH-2-cynbponmnxaopuaa (90 r, 0,35 monp) B AXM (1,8 1) nobasnstoT
DIPEA (0,18 L, 1,1 mop), 3aTeM mopuusiMu 100aBysitoT 0nc(2,4-auMerokcuoen3mn)amuH (56 T,

0,18 monpb). Cmech nepememmnBatoT npu 20°C B Tedenue 1,5 4, 3aTemM pa3daBiasAiOT BOJOWH U
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skcrparupyroT AXM. Opranudeckuii cnoii cymart Hag NaxSOy4, QUIBTPYIOT U KOHLEHTPUPYIOT
IpY MOHWKEHHOM JIaBJIEHUH C MOJy4YEeHHEM OCTaTKa, KOTOPbIM OYMINAI0T XpoMmarorpaduel Ha
cuukarene (10% stunanerar/merposieiiHblii 3Qup) C MOTy4eHHEM YKa3aHHOTO B 3aroJIOBKE
COEAMHEHUS.

IIpomesxyTO4uHOE COequHEHHE 5

4-amuna0-N, N-6uc(2,4-1uMeToKkCUOeH3 W )IIUPUINH-2-CYIb(poHaMu

; ~OMe
/@
N. OM
HoNT NP g ©
oM

s
7
o0 e

OMe

Cranusa 1: 2-(6ensuntuo)-4-iionnupunus K cmecu rugpuna Hatpus (54 r, 1,3 monp) B

terparuapodypane (3,0 i) nobammsroT permnmeranTuon (54 r, 1,3 Moib) MO KarisiM MpU
nepememnBanuu npu 0°C. Cmech nepememnBaroT npu 0°C B TeueHue 2 yacoB. K cmecu
noGasisiroT pactBop 2-¢prop-4-iiopnupuaunaa (300 r, 1,3 monb) B Terparuapodypane (3,0 1) mo
KarusiM nipu nepemewnnBaduu npu 0°C. IlonydeHHyr0 cMech NepeMelINBarOT MPU KOMHATHOM
TeMIieparype B TedeHue 2 4, 3areM oxyaxkmaroT Ao 10°C, racsar noOaeieHueM BOABI U
SKCTparupyroT sTuianeratoM. OObeAMHEHHbIE OPraHWYECKHE CIIOM CyLIaT Haj Oe3BOIHBIM
cyab(aroM Maruus, GUIBTPYIOT M KOHLIEHTPUPYIOT MPU MOHMKEHHOM JaBJIEHUH C TIOJTy4YE€HUEM
OCTaTKa, KOTOPBIM OYHUINAIOT XpoMmarorpadueii Ha cuukarene (10% sTunanerat/meTposeiHblil
3¢up) ¢ mosyueHHEM YKa3aHHOTO B 3ar0JIOBKE COCIUHEHHSI.

Crapgusa 2: 4-tionnupunuH-2-cynbdonmnxgopun K pacrBopy  2-(6ensmntno)-4-
fopmupuanHa (430 1, 1,3 mone) B AXM (6,0 1), AcOH (0,86 1) u Bozge (1,7 i) nobasmsror 1,3-

auxJjaop-5,5-qumerwiuMuaazonuand-2,4-nuon (780 r, 3,9 wMomp) TO  KamisM - TIpU

nepemermBanuu pu 0°C. CMmech mepeMeirBaroT P KOMHATHON TeMrepaTtype B TedeHue 16
4, 3aTeM racsiT Bomou u skcrparupyoT JIXM. OObearHeHHbIE OPraHUYECKUE CJIOW TTPOMBIBAIOT
OukapOoHaTOM HaTpus, CymaT HaJg Oe3BOAHBIM CyjdbparoM MarHusi, QUIBTPYIOT U
KOHLIEHTPUPYIOT MPHU MOHMUKEHHOM JIaBJIEHUH C MOJYYEHHEM OCTaTKa, KOTOPBIH CYCIEHAUPYIOT
¢ 3 obvemamu [1D u QUIBTPYIOT C MOJTYyYSHHUEM YKA3aHHOTO B 3arOJIOBKE COSIUHEHMSI.

Cramus  3: N. N-6uc(2.4-numeroxkcubenswn)-4-tfionnupuaud-2-cyabhonamuny K

pactBopy 4-foanupunus-2-cynspormixiopuna (250 r, 0,82 monp) B JIXM (5,0 1) B atmochepe
azota nodapisitor DIPEA (0,43 71, 2,5 monb), 3atem Ouc(2,4-numerokcudensmn)amun (130 T,
0,41 monp) nmopuusmu. Cmech nepemermmBaroT npu 20°C B Teuenue 1,5 4, 3arem pa30aBisSOT
Bomoil m askcrparupyroT JAXM. Opranmueckuii cnmoii cymar Hax NaxSOs, GUIbTPYIOT U
KOHLIEHTPUPYIOT TpPH TOHIKEHHOM JaBJIEHUU C IIOJNyYEHHEM OCTaTKa, KOTOPBIM OUYHINAIOT
xpomarorpadueri Ha cuimukarene (10% stunaunerar/merponeliHelii 3¢uUp) C MOJyYEHHUEM
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHMSI.

Craqus 4 4-amuno-N.N-0uc(2.4-numerokcubenswn)nupuand-2-cyabdoamuny K

pactBopy N, N-0uc(2,4-mumerokcudensmn)-4-iiognupuaut-2-cyiabponamuna (70 r, 0,12 Mob)
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B NMP (1,4 n) B armochepe aszora pnoOasisitoT aneratr ammonms (92 1, 1,2 wmodb),
anermnaneronat menu(ll) (9,4 r, 0,036 moinb), 2-anerunukiorekcadod (10 r, 0,072 mounb) u
Cs2CO3 (120 1, 0,36 Monb) mpu KOMHATHOH Temmneparype. Cmech nepememtnsaroT pu 90°C B
TeyeHne 16 wacoB. 3areM cMmech racsat Bomou u 3kcTparupyioT EtOAc. OObenuHeHHbBbIE
OpraHMYecKHe CJIOU IPOMBIBAIOT HACHIIIEHHBIM PACTBOPOM COJIM, CyIIaT Haj Oe3BOIHBIM
cynbpaToOM MarHusi ¥ KOHLEHTPUPYIOT NPU TMOHIDKEHHOM IABJICHHUU C IMOJY4YEeHHEM OCTaTKa,
KOTOpBI  CycneHaupyroT ¢ 3 obObemamu MTBD, 3areM  KOHUEHTPUPYIOT H
NEePEeKPUCTATN30BbIBAIOT M3 AlleTOHUTPUJIA C TMOJYyYeHHEeM YKa3aHHOTO B  3arojioBKe
COEIIUHEHHSI.
IIpomexxyTouHOE coeanHeHne 6

mpem-0ytug mpem-0yTuin((4-xJIOpIUpPUINH-2-1i)cyibGoHWI)Kapdbamar

,@\

| o O

S 4 /J<
) dzjij\o

Cranus 1: 2-(6ensuntuo)-4-xaopmupuaud K cmecn 2-0pom-4-xnoprnmpuauna (10 r, 52
MMmoJib) B nuokcaHe (150 mu) moGasmsror XantPhos (4,5 r, 7,8 mmons), DIPEA (18 mi, 100
mMmonb), Pda(dba); (2,4 1, 2,6 mmonp) u ¢enuwnmerantuon (6,1 m, 52 mmonb). Cmech
nepemermuBaroT npu 100°C B reuenue 13 4, 3aTeM pa3daBisatoT B Boae u s3kctparupyoT EtOAc.
OObenHEHHBIE OpPraHMYeCKHe CJIOW KOHLEHTPUPYIOT TIPU IOHIKEHHOM JaBIEHHH C
NOJIydeHHEM  OCTaTKa, KOTOpbIH ouMmialoT xpomarorpagueii Ha cunukarene (0-2%

EtOAc/nerponeiinbiii 3up) ¢ mosydeHreM yKa3aHHOTO B 3aTOJIOBKE COAMHEHMUS.

Cragusi  2:  4-xyjopnupunus-2-cynbdonamun K pacrBopy  1,3-muxiop-35,5-
AuMeTHINMuAazonuauH-2,4-qnona (22 r, 110 mmonb) B aueronurpuie (40 mi) mpu 0°C
n00aBISIIOT YKCYCHYIO Kucaoty (4,0 mu) u Boay (3,2 mu). Cmecer nepememmBatoT npu 0°C B
Te4eHre 5 MuH, 3aTeM H00aBysiFOT 2-(0eH3uaTno)-4-xaopnupunud (10 r, 45 mmonb). Cmech
nepemeruBaroT npu 0°C B Teuenne 0,5 v, 3arem nobasnsator NH4OH (56 1, 450 mmonb). Cmech
nepememuBaroT npu 0°C B Tedyenue 0,5 1, 3aTeM pa3daBisSIOT B BoAe u dKCTparupyroT EtOAc.
Opranmyeckne cion cymar Han NapSOs, (UIBTPYIOT U KOHLUEHTPUPYIOT TMPU TOHMKEHHOM
JABJIEHUH C TIOJYYEeHHEM OCTaTKa, KOTOPBIH OYMINAIOT XpomaTtorpadueii Ha cunukareie (50%
EtOAc/nerponeitnbiii 3dup) ¢ mosydeHreM yKa3aHHOTO B 3aT0JIOBKE COSIMHEHUSI.

Cragus 3: Ttper-Oyruin  tper-Oyrun((4-xnopnupuand-2-un)eyiasdormn) kapdbamar K

cMmecu 4-xnoprupunuH-2-cynbdonamuna (1,2 r, 6,2 mmons) B TI'® (40 mur) nobasmsiror Boc,O
(3,2 mi, 14 mmonb) u AIMAII (0,76 r, 6,2 mmoins) npu 25°C. Cmech nepemermaroT mpu 80°C B
TedeHue 16 4. 3aTteM CcMech KOHLEHTPHPYIOT NPH TMOHMKEHHOM JaBICHHHU C TOJyYEHHEM
OCTaTKa, KOTOPBIA ouMIIarOT Xpomarorpaduedi Ha cunmukarene (20% EtOAc/merponeiinbrii
3(up) ¢ MOTyuYeHHUEM YKa3aHHOTO B 3ar0JIOBKE COSIUHEHHUSI.

IIpomexyTounoe coenunenue 7

Tper-Oytua ((4-6poMnupunng-2-ui)cyiasdoumn)(Tper-OyTui)kapbamar
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Cragusa 1: 4-OpommupunuH-2-cynbdoHamun K pacrBopy  4-OpoMmnupunus-2-

cynbponmnxnopuna (300 r, 1,3 monp) B aueronurpuie (3,0 i) npu 0°C gobassror NH4OH (1,5
kr, 13 Momp) mo kamasM npu nepememnBaHuu. CMmech NepeMEIIMBAIOT IPU KOMHATHOM
Temreparype B TeYeHHE 3 4, 3aTeM racsat Bojou W skctparupyoT EtOAc. OO0benuHeHHbIe
OpraHU4Y€CKUC CJIOM MPOMBIBAKOT HACBIICHHBIM pPaCcTBOPOM COJIM, CYIOAaT HaxQg 663BOI[H]:;IM
Cy.]'[b(baTOM MartHus, (bI/IJIlef)YI’OT U KOHUCHTPUPYIOT NPHU MOHMXKCHHOM HABJICHHUU C IMOJIYYCHUEM
OCTaTKa, KOTOpbIi cycneHaupyroT ¢ JAIXM ¢ nonydyeHrneM yKa3aHHOTO B 3ar0JIOBKE COCTMHEHHUSI.

Cragus 2: tper-Oyrun ((4-6pomMnupunun-2-un)-cyabbhoaun )(tper-oyrun)kapdamar K

cMmecu 4-Opomnupunus-2-cynsporamuaa (50 r, 0,21 mone) B 2-metunrerparuapodypane (1,0 i)
npu 25°C pobasmsaror Boc,O (230 1, 1,1 momp) u IMAIT (26 1, 0,21 mons). Cwmech
nepememnBatoT npu 25°C B teuenue 0,5 uaca, 3aTeM cMmech nepememmusatroT npu 70°C B
TedeHue 16 wacoB. Cmech 3arem oxnaxnaawT Ao 15°C, racaT BOAOH U 3KCTParupyroT
stunaneratoM. OObeAMHEHHBIE OPTaHUYECKHE CJIOH CyIIaT Haj Oe3BOIHBIM CYJIb()aTOM MarHus,
(GUIBTPYIOT U KOHLUEHTPUPYIOT MPHU MOHWKEHHOM IaBJIEHUH C MOJIyY€HHEM OCTaTKa, KOTOPBIH
OUHINAT XpoMarorpadueit Ha cumkarene (1:30-1:24 stunauerar/merponeiinsiii 3gup) u 3arem
CYCHEHIUPYIOT C H-T€KCAHOM C ITOJIyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHUS.

IIpomexyTouHOE coeauHeHue 8

Tper-OyTua ((4-aMuHONMPUANH-2-1)cynbdormn)(Tper-OyTui)kapbamar

N
HoNT g j<

AN

Cragusa 1.  4-iiopnupunun-2-cyabbonamun K pactBopy  4-iopnupumaus-2-
cyabdonmnxnopuaa (550 r, 1,8 monb) B aneronutpuie (11,0 1) npu 0°C podasmsror NH4OH
(2,1 xr, 18 mMomnp) Mo KamIsiM mpu nepeMermnBaHud. CMech MepeMeLINBalOT MPH KOMHATHOW
TeMIeparype B T€YeHHE 3 4, 3aTeM racat Bojod u skcrparupyoT EtOAc. OO0benuHEeHHbIE
OpPTaHWUYECKHE CJIOM TPOMBIBAIOT HACBIIIEHHBIM PAcCTBOPOM COJIM, CYLIaT Haja O€3BOAHBIM
cyab(paroM MarHus, GUIBTPYIOT U KOHLEHTPUPYIOT MPU MOHMKEHHOM JABJIEHUH C TIOJIYYEHUEM
OCTaTKa, KOTOPbIN cycneHaupyroT ¢ JIXM ¢ nmonydyeHneM yKa3aHHOTO B 3arOJIOBKE COCITMHEHUS.

Cranus 2: tper-Oyrui tper-Oyrmin((4-fionnupunuamin) cyiabhormn)kapbamar K cmecu 4-

HonmupunuH-2-cynsponamuna (125 r, 0,44 monb) B 2-metunterparunpodypane (2,5 1) mpu
25°C nmobasnsirot Boc,O (480 1, 2,2 monb) u JIMAIIL (11 1, 0,088 monb). CMech nepeMernBarT
npu 25°C B teuenue 0,5 uaca, 3areM cmech nepememnsaroT npu 70°C B TedeHue 16 yacos.
Cmech 3areM oxjaxparoT np0 15°C, racar BOAOM U 3KCTPAarupyrOT OSTUJIALETATOM.
OObennHeHHBIE OPTAaHUYECKHUE CIIOM CYIIAT Haj 0€3BONHBIM CyJib(aToM MarHus, QUIBTPYIOT U
KOHLIEHTPUPYIOT TpPH TOHIKEHHOM JaBJIEHUU C IIOJNIyYEeHHEM OCTaTKa, KOTOPBIM OUYHINAIOT

xpomarorpadueli Ha cunukarene (1:30-1:24 stunauerar/merponeliHslii 3¢up) ¢ MONyYEeHHEM
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YKa3aHHOT'O B 3aroJIOBKE COCANHCHU.

Cragus 3: tper-Oyrun ((4-amuHOonmupunus-2-uia)cyiasdorun)(tper-Oyrui)kapbamar K

pactBopy Tper-OyTun Tper-OyTin((4-fiognupunuH-2-ui)cynbdonmn)kapdbamara (50 r, 0,11
monb) B JAM® (1,0 n) B armochepe aszora nodasmsror NH,OH (64 r, 0,57 wmounb),
anermnaneronat meau(Il) (8,9 r, 0,033 monb), 2-aueruiaukiorekcanoH (9,6 r, 0,066 momnp) u
Cs,CO3 (37 1, 0,11 monp) mpu xoMHaTHOH Temnepatype. Cmech nepememusatoT npu 60°C B
TeueHune 16 4, 3aTeM racart Bonoi u skcrparupyrot EtOAc. OObenrHeHHbIe OpraHuYecKHe IO
NPOMBIBAIOT HACBHIIEHHBIM PACTBOPOM COJIH, CYIIAT HaJa O€3BONHBIM CyJibpaToM MarHusi andu
KOHLICHTPUPYIOT MPH MOHWKEHHOM JIABJICHUU C MOJIyYEHHEeM OCTaTKa, KOTOPBIH CYCIEHIUPYIOT
C METPOJIEHHBIM 3(PHPOM C MONyUEHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHHS.
IIpomexyTounoe coenuHeHue 9

5.5-nudropazenas-2-0H

o-—-N
/l\ \>~CN

—
HoN N

Cragusa 1: tper-Oyrun (3-xapbamomn-1,2.4-okcanuaszon-S-umkapdamar ['azoo0pasHbiii

amMmuak OapOoTuUpyrOT uepe3 pacTBop OTuUa  S-((Tper-OyTokcmkapOoHMI)aMuHO)-1,2,4-
okcanauaszon-3-kapookcmnara (0,10 r, 0,39 mmons) B EtOH (3 mu) npu 20°C B Teuenue 15
MuHyT. Cmech nepememnBaroT npu 20°C B TeueHue | 4yaca, 3aTeM KOHLIEHTPUPYIOT IpHU
MOHMKEHHOM JaBJIEHHUH C ITOJIyY€HHEM YKa3aHHOT'O B 3aroJIOBKE COCTUHEHUS.

Cramusi 2: S-amuHo-1.2 4-okcanuason-3-kapbonutpun K pacteopy Tper-Oytmn (3-

kapbamomi-1,2,4-okcanmnazon-S-min)kapdamara (20 mr, 0,088 mmons) B JIXM (2 mi) mpu 20°C
nobasysiroT Tpuxsopun docdopuna (27 mr, 0,17 mmons) u karwto IM®. Cvech nepeMennBaroT
npu 40°C B TedyeHnue 1 4. 3areM CMeCh OXJIAXAAIOT A0 KT, pa30aBisilOT BOIOM, 00pabaThIBarOT
2N NaOH no pH=8 u skctparupyror EtOAc. OObennHeHHble OpraHuuecKre CJIOM CYLIaT Hal
Na;SO4, UIBTPYIOT U KOHIEHTPUPYIOT MPHU TOHMKEHHOM JIABJICHUHU C TOJyYE€HHEM YKa3aHHOTO
B 3ar0JIOBKE COETHHEHHSI.

IIpomexxyTounoe coenuHeHue 10

(R u S)-4.4-nmudrop-5-MeTnnaszenad ruapoxJIOPUI

F. F

N
H HCI

Cramus  1:  1-(tper-Oyruin)-4-3tun  4-metrmii-5-okcoaszenad-1.4-nukapbokcunar K

pactBopy 1-(Tper-Oytmi) 4-3Tmn S-okcoazenas-1,4-gukapGokcunara (1,0 r, 3,50 mmonp) B
JIM® (12 mn) noGammsror NaH (0,14 1, 3,5 mmonp) npu 0°C B Teuenue 1 mun. Ilocne
nepememnBanus B TedeHue 1 4 npu 0°C, Mel (0,79 mu, 13 MMonb) 100aBISsIFOT K CMECH TpHU
0°C. Cmecp nepemermmBaroT npu 20°C for 2 4, 3aTem racsat Bomoil u skcrparupyrotr EtOAc.

O6"beI[I/IHeHHbIe OpTaHHUYECKUEC CJIOU MMPOMBIBAIOT HACBIIICHHBIM PACTBOPOM COJIM, CYHIAT HAX
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6e3BonHbIM NaxSO4, GUIBTPYIOT U KOHIICHTPUPYIOT MPH MOHWKEHHOM JaBJIEHUU C TIOJyYeHHEM
OCTaTKa, KOTOPBIH OYHINAIOT XpoMaTtorpadueit Ha cuukaresne (0-4% sTunaneraT/meTpoelHbIi
3¢up) ¢ MosyueHHEM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHHSI.

Cranus 2: Tper-OyTui-4-MeTuia-5S-okcoazenaH-1-kapookcunar Cmecb KOH (4,2 mn, 8,3

MMOJIb) U 1-(Tper-OyTmn) 4-3Tun 4-Metun-5-okcoaszenaH- 1,4-qukap6okcunara (0,50 r, 1,7
MMoJib) B auokcane (5 mi) nepemewmnBatoT npu 100°C B Teuenne 12 4. Cmech racsit BOmoH u
skcrparupyroT EtOAc. Oprannudeckuil cioil OTAENSAIOT, MPOMBIBAIOT HACBILIEHHBIM PAaCTBOPOM
coiu, cymar Hax Oe3BogHbIM NapSO4, (QUIBTPYIOT M KOHLEHTPUPYIOT TMPHU TMOHMKEHHOM
JaBJIEHUH C TIOJyYEHUEM YKA3aHHOTO B 3ar0JIOBKE COSTUHEHMSI.

Cranus 3: Tper-OyTmn-4.4-nudtop-S-Metunazenan-1-kapookcunar Cmech TpeT-OyTH 4-

MeTHII-5-0Kkcoazenan- 1-kapookcunara (0,37 r, 1,6 mmons) u BAST (0,90 mn, 4,9 mmoinb) B
CHCl5 (5 mut) nera3upyroT u 0OpaTHO 3aIMONHSIIOT a30TOM TpH pasa. Cmeck HarpesaroT 10 55°C B
TedeHue 12 4, 3areMm racsat Boxoi u skctparupyroT EtOAc. Opranuueckuil cloil OTAENSIOT,
NPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJIH, KOHIEHTPUPYIOT B (UIBTPYIOT NMPHU MOHMKEHHOM
JaBJICHUH C TIOJIy4€HHUEM OCTaTKa, KOTOPBIA OUMINAIOT Xpomarorpadueli Ha cunukarene (0-4%
NEeTPOJICHHBIA 3PUP/>THIIALIETAT) C MOJNyYEHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHMS.

Cramus 4: (R u S)-4.4-nudrop-S-mernnasenan ruapoxsuopun Cmeck Tper-Oytun 4,4-

mudrop-S-merunazenas- 1-kapookcunara (0,30 r, 1,2 mmons) B MeOH (2 mur) u HCl/nnokcane
(2 m) mepememmusator npu 20°C B TeueHme 12 4. 3areM cMeChb KOHLEHTPUPYIOT TNpPHU
MOHMKEHHOM JIaBJICHUHU C MOJY4YeHHEM YKA3aHHOI'O B 3ar0JIOBKE COEAMHEHUSI.

IIpomexxyTounoe coenunenue 11

4.,4-muxyop-3-METIINUIIEPUANH THADOXJIOPU
Cl Cl

N™ HCI
H

Cranus 1: Bensuin-4.4-nuxaop-3-MeTHWINUInEepUuInH- 1 -kapOokcuiIar Xnopua

Bosbppama(VI) (1,6 T, 4,1 MMonb) TOOABIAIOT K PpacTBOPY OSH3MI 3-MeTHII-4-OKCOMUTIEPUIIH-
1-kapbokcunarta (0,34 r, 1,4 mmonb) B IXM (16 mu). Cmece Harpesatot nipu 40°C B Teuenne 10
MHUHYT, 3aT€M TacsiT BOJHBIM PAacCTBOPOM KapOOHaTa HAaTpHsi (HACHIIIEHHBIM) M 3KCTPArupyIOT
nuxjopmeranoM. OOwbenuHeHHble opraHuueckue cion cymar Hax MgSOs, GuiasTpyroT u
KOHLEHTPUPYIOT TPH TOHIKEHHOM JaBJICHUU C IIOJyYEHHEM OCTaTKa, KOTOPBIH OUYHINAIOT
xpomatorpadueit Ha cunukarene (0-100% FEtOAc/rekcan) ¢ TONydYeHUEM YKAa3aHHOTO B

3aroJIOBKEC COCANHCHUA.

Cragus 2: 4.4-nuxjop-3-MeTunnunepunnt ruapoxopun Pacreop 6ensun 4,4-nuxiop-3-
mMetumunepuaus- 1-kapookcunara (0,39 r, 1,3 mmons) B EtOH nobGasnsror k cycnensuu Pd-C
(0,14 r, 0,13 mmonb) B merazupoanHoM asoroM EtOH (13 mi Bcero). Cmech BakyyMHPYIOT H
00paTHO 3aMOJHSIOT BOAOPOIM H 3aT€M INEPEMELINBAIOT MOJ OAJJIOHOM BOIOpOJA B TeueHue |
yaca. PeakIMOHHYIO CMeCh MPOAYBAIOT a30TOM H 3ateM (UiIbTpyrOT udepe3 cioit Celite™,

dunbrpar obpadarsiBaroT 4M HCI (1,6 M, 6,4 MMOIIb) B TMOKCaHE, IEPEMEIINBAIOT B TEUCHUE
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10 MUHYT ¥ 3aT€M KOHLIEHTPUPYIOT MPU MOHIKEHHOM JABJIEHUU C MOJYYEHUEM YKa3aHHOTO B
3aroJIOBKE COEIMHEHUSI.
IIpomexxyTouHOE coenuHeHue 12

4.4-nuxsopasenad r’uapoXJIOPUL
Cl
Cl

N HCI
H

Cranus 1: bensun-4.4-nuxjaopasenaH- 1-kapookcunar Xnopun Boiabdppama(lV) (1,2, 3,1

MMOJIb) TOOABISIIOT K pacTBOpy OeH3mn 4-okcoaszenas-1-kapOokcunara (0,26 r, 1,0 MmMonp) B
JAXM (10 mi). Cmech HarpeBaroT mpu 40°C B Teuenue 10 MUHYT, 3aTeM racsit BOAHBIM
pactBopoM kapOoHaTta HaTpusi (HACBHILIEHHBIM) UM  JKCTPAruPYIOT JHUXJOPMETAHOM.
OObenuHeHHBIE OpraHuyeckre ciou cymaTt Hag MgSO., GUIBTPYIOT M KOHLUEHTPHUPYIOT MPHU
NOHMKEHHOM JaBJICHHH C TIOJyYE€HHEM OCTaTKa, KOTOPbIAH OYHMINAKT XpomaTtorpadueil Ha
cunukaree (0-100% EtOAc/rekcan) ¢ ojiydeHHEM YKa3aHHOTO B 3ar0JIOBKE COSIUHEHHSI.

Cramusi 2: 4.4-nuxyopasenaH ruapoxsopun PactBop Oensun 4,4-nuxiopasenas-1-

kapbokcmnara (0,12 r, 0,40 mmons) B EtOH nobasmstor k cycnensun Pd-C (43 wmr, 0,040
MMOJIb) B nerasupoBaHHOM a3otoM EtOH (4 mi Bcero). Cmech BakyyMUpPYIOT B OOpaTHO
3aMOJIHSAIOT BOZIOPOZOM, 3aT€M IEPEMEIIMBAIOT MMOA OaJNIOHOM BOJAOpOJa B TeueHHe 1 waca.
Cwmech npoayBaroT a3oT u 3aTeM QrbTpyroT yepes cioii Celite™. @unbTpar obpabdbareiaroT 4M
HCI (0,50 mu, 2,0 mMMonp) B JQUOKCaHE, NEpPeMEUIMBalOT B TeueHHe 10 MUHYT U 3areM
KOHLIEHTPUPYIOT TPH MOHWKEHHOM JaBJIEHMH C IIOJyY€HHEM YKa3aHHOTO B 3arojIOBKe
COEMHEHUS.
IIpomexyTouHoe coenuHeHue 13

(R)-2-(tpudropmeri)-1.4-okcasenad ruipoOpoOMuU
FaG

~

Cramus __ 1:  (R)-3-((3.3.3-Tpudrop-2-ruapokcunponui)aMmuHo)nponad-1-on  (R)-2-

HBr

(Tpudropmermn)okcupan (3,7 r, 33 MMOJb) HOOABISAIOT K MEPEMEIINBAEMOMY PacTBOpPY 3-
amuHO- 1 -nponanona (2,5 r, 33 mmons) B TI'® (33 M) mpu 0°C. Cmech nepememnparoT npu 0°C
B TeueHHUE | yaca, 3aTeM HarpeBaroT A0 TEMIEPaTypPbl OKPYKAIOLIEH cpeabl B TeUeHue 16 4acos.
3aTeM cMech KOHLIEHTPUPYIOT U azeoTpornupyioT TT'® ¢ monyydeHneM yKka3aHHOTO B 3arOJIOBKE
COCIMHEHHSI.

Cranus 2: (R)-N-(3-runpokcunponmin)-4-metun-N-(3.3.3-rpudrop-2-

runpokcunponui)oensoncynbdonamun Tozun-Cl (6,7 T, 35 mmoib) nodasnsot k pacteopy (R)-

3-((3.3.,3-TpudTop-2-ruapOKCHITPOITHI ) aMHHO )Tiporan-1-oma (6,0 r, 32 mmonb) u TOA (8,9 mu,
64 mmonp) B nuxynopmerane (80 mu) mpu 0°C. Cmechr nepememusator npu 0°C B Tedenue |

yaca, 3aT€M HarpeBarOT 10 TeMIEepaTypbl OKpy’Karollel cpenbl B TeueHue 16 uvacoB. Cmech
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3atreM pasbaBisitor EtOAc. Opranudeckuii ClOW OTAENSIOT, MPOMBIBAIOT HACBIIICHHBIM
pactBopoMm comu, cymar Hax MgSO4, GUIBTPYIOT W KOHLEHTPHUPYIOT IPH TOHHKEHHOM
JaBIEHUH C TOJNy4EeHHEM OCTaTKa, KOTOPBIM O4YMINAr0T Xpomarorpadueii Ha cuimkarene (0-
100% EtOAc/rexcan) ¢ mony4eHreM yKa3aHHOTO B 3ar0JIOBKE COETMHEHUS.

Cramusi 3:  (R)-4-to3mn-2-(rpudropmermn)-1.4-okcazenan K  nepememnBaemomy

pacTBopy (R)-N-(3-runpokcumnpomnn)-4-metun-N-(3,3,3-tpudrop-2-
ruapokcunpornn)oensoncyibponamuaa (4,0 r, 12 mmons) B TT'® (120 mu) npu 0°C nobasisiror
rugpun Hatpust (1,2 r, 29 mmosb). CMech mepeMeInnBaoT 5 MUHYT, 3aTeM oOpabateiBaroT 1-(11-
ToNyoscybpornT)umMuaazona (2,6 r, 12 mmons) npu 0°C. ITony4eHHYIO CMECh HarpeBaroT A0
TeMIIepaTypbl OKPY>KaKOLIEeH cpenpl B TeueHue 10 4acoB, 3aTe€M racsiT BOJOH M SKCTPAarupyroT
EtOAc. Opranudeckuil Cioil OTHENSIIOT, IPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM COJIM, CYyILIAaT
Han MgSO., QUABTPYIOT M KOHLEHTPUPYIOT C MOJYYEHHEM OCTaTKa, KOTOPBIH OUYHINAKOT
KOJIOHOUHOM xpomarorpadueti (0-100% EtOAc/rekcan) ¢ mosyueHHeM YKa3aHHOTO B 3ar0OJIOBKE
COEMHEHHUSI.

Cramus 4: (R)-2-(tpudropmernn)-1.4-okcazenan runpodpomun K cmecu (R)-4-to3mn-2-

(Tpudropmerin)-1,4-okcazenana (3,0 r, 9,3 mmonb) u ¢enona (1,6 mu, 19 mmons) npu
KOMHaTHOMH Temriepatype nodasisitor HBr 8 AcOH (1,7 M, 9,3 mmoinp). CMech HarpeBaroT 210
80°C B TeueHue 6 4acoB. 3aTeM CMeChb OXJIAXKAAIOT 10 TEMIEPATypPbl OKPY KArOLIEH Cpensl,
KOHIIEHTPUPYIOT TNPU TOHWKEHHOM JaBJIGHUH U a3€0TPONHUPYIOT ToiyosioM. IlomyueHHBIH
ocratok pactupatoT ¢ Et,O, cobupator ¢Qunbrpanmeii, npomsBaror Et,O u cymar npu
MOHMKEHHOM JaBJIEHHUH C ITOJIyY€HHEM YKa3aHHOTO B 3aT0JIOBKE COEIUHEHMS.

IIpomexyTouynoe coenunenue 14

(2S.6R)-2-meTun-6-(TpudropMeTia )MOpOOIUH TUAPOXIJIOPUL

FaC
Y Hel
0] NH
\_/
Cranus 1 (R)-3-(6ensunamuno)-1.1,1-TpudTopnponan-2-on K pacTBopy

Tpudropmerancyabdponata qutus (1,4 r, 9,2 Mmmons) B aueronutpuie (23 mi) nodasisirot (R)-
(+)-3,3,3-tpudrop-1,2-3nokcunponas (5,5 r, 49 mmonb) meanenHo npu -10°C. Uepe3 5 MuHyT,
MeIeHHO 100aBysiioT OeH3mnamuH (5,1 M, 47 MMonb). PeakIIMOHHYI0 CMECh MEePEeMELIHBAIOT
IIpU TeMIiepaType OKpy:Karollel cpeabl B TeueHue 18 yacoB. 3aTeM cMech KOHLEHTPUPYIOT MpU
NOHMKEHHOM JaBJICHHHM C TIONyYE€HHEM OCTaTKa, KOTOPbIH OYHMINAIOT XpomaTtorpadueil Ha
cunukarese (0-100% EtOAc/rekcan) ¢ moay4eHHeM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHUSI.

Cramus 2: N-6ensnn-2-6pomM-N-((R)-3.3.3-tpudyrop-2-ruapokcunponui)nponasamMung K

pactBopy (R)-3-(6ensunamuno)-1,1,1-tpudropnponan-2-ona (3,0 r, 14 mmons) B AXM (55 mi)
nobGassiror TOA (2,5 mi, 18 Mmonb), 3atem 2-6pomnpormonni xiopun (1,5 mu, 15 mmons) npu
0°C. Peakuuonnyro cmech nepememnsatoT npu 0°C B TeueHue 30 MUHYT, 3aT€M HarpeBaroT 10
TEeMIepaTypbl OKpYy’KaloLleil cpenpl B TeueHHe 4 4acoB. 3aTe€M CMeCh KOHLEHTPHPYIOT MpHU

MOHIKEHHOM naByieHuu. llomydenHsblii ocratok cycneHnupyioT B EtOAc, umbTpyror uepes
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cioil cunukarens, npoMbiBatOT EtOAC M KOHLEHTPUPYIOT NPU MOHMKEHHOM [aBJIEHUH C
MOJIy4E€HUEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUS].

Cranus 3: (6R)-4-6en3mi-2-metua-6-(tpudropmers )IMOphOIUH-3-0H K

NePEeMeLTNBAEMOMY pacTBopy N-6en3un-2-6pom-N-((R)-3,3,3-tpudrop-2-
ruapokcunpormn)nponanamuna (4,0 r, 11 mmons) B TI'® (45 mn) mpu 0°C nobasisiror
nopuusivu NaH (0,68 r, 17 mmonb). CMech HarpeBaroT O TEMIEPaTypbl OKPYKAOIIEH Cpenbl 1
HepeMeIINBAIOT B TeUeHHe 3 4acoB. 3aTeM cMech pa30aBIIsAlOT /2 HACHIIIEHHBIM PACTBOPOM COJIU
u skcTparupyroT JAXM. O0benuHeHHbIe OpraHudeckue ciiou GuiubTpyroT depe3 cioi Celite™,
NPOMBIBAsI TUXJIOPMETAHOM, W KOHLEHTPHPYIOT C MOJy4YE€HHEM OCTaTKa, KOTOPBIA OUYHILAIOT
xpomatorpadueit Ha cunukarene (0-50% EtOAc/rekcaH) ¢ TOMy4eHUEM YKa3aHHOTO B
3aroJIOBKE COeUHEHHSI.

Cranus 4: (2S,6R)-4-6en3un-2-metmi-6-(tpudropmernn)mopdonnn K pactsopy (6R)-4-

6ensmi-2-metm-6-(tpudropmermn)mopdonun-3-ona (3,0 r, 11 mmons) B TT'® (55 M) npu
Temneparype okpyskarouien cpensl nodasmsroT AIJI (11 M, 22 Mmodb) nopumsiMu B TedeHue 20
MHUHYT. PeakiMoHHYI0 CMeCh HArPEBAIOT A0 KUIIEHHUs C OOPaTHBIM XOJIOAUIBHUKOM B T€4eHue |
gaca, 3aTeM OXJKAAKT 10 KT. CMech 3aTeM pa30aBIsioT MpoCcThIM 3¢upom, oxnakaarT 1o 0°C
U MeieHHO oOpabaTeiBatoT Bonoit (0,9 mu), 3atem 15% BogHbM ruapokcuaom Hatpus (0,9 mi)
U 3aTeM BOIOH (2,7 mu). 3aTeM CMeCh HArpeBarOT A0 TEMIEPATypPbl OKPYKAIOIIEH Cpensl MpH
nepeMeIIuBaHuy B T€YeHHe 15 MHUHYT, 3aTeM 00pabaTbhiBat0T OE3BOAHBIM CYJIb()ATOM MArHUs U
nepemMeInnBaoT B TeyeHue |1 uaca. IlomydeHHyro cMech QUIBTPYIOT AN yAaleHHsl TBEPIAOTO
BEIECTBA, M (PUIBTPOBAIBHYIO JienemKky npombiBaloT Et,O. ®unbTpar KOHLUEHTPHUPYIOT INPH
NOHMKEHHOM JaBJIEHHM C TIOJyYe€HHEM OCTaTKa, KOTOPbIM OYMINAIT XpomaTtorpadueil Ha
cunukarene (0-100% EtOAc/rekcan) ¢ nonyueHHeM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHUS.

Cranus 5: (2S.6R)-2-Metuii-6-(tpudropmerina )MopdhoIuH CUIPOXJIODUL K

nepeMeInBaeMoMy pactBopy (2S,6R)-4-6ensun-2-mernn-6-(tpupropmermn)mopdonuna (0,30
r, 1,2 mmonp) B IXD (1,2 mi) nodasmsiror ACE-CI (0,13 mu, 1,2 mmons). CMech HarpeBaroT A0
KHUIMEHUsT ¢ OOpaTHBIM XOJIONWJIBHUKOM B Te4YeHHE 16 4YacoB, 3aTeM OXJaXTAT A0 KT U
KOHLIEHTPUPYIOT MPHU MOHMKEHHOM JaBJIEHUH C TIOJYYEHHUEM OCTaTKa, KOTOPbIH PACTBOPSIIOT B
MeOH (1,2 mn). ITony4eHHYIO CMeCh HArpeBarOT A0 KUTEHHUS ¢ OOpaTHBIM XOJOIUIBHHUKOM B
TedyeHre 4 YacoB. 3aTeéM CMeChb OXJAXIAT [0 TeMIepaTypbl OKpyXKarollell cpeasl U
KOHIIEHTPUPYIOT C TIOJNy4EeHHEM OCTaTka, KoTopbii pactuparor ¢ Et,O:rekcanom (~1:3) ¢
NOJIyY€HHUEM TBEPJOrO BeIIeCTBA. TBepaoe BEINECTBO (PHIIBTPYIOT, COOMPAIOT M CyLIaT MpHU
MOHMKEHHOM JaBJIEHHUH C ITOJIyY€HHEM YKa3aHHOT'O B 3ar0JIOBKE COCTMHEHUSI.
IIpomexyTouHOE coeanHenue 15

(2R.6S u 2S.6R)-2-3tna-6-(tpudropMeTia )MOP(OJIUH THAPOXJIODPUL
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Cramus  1:  N-6ensmia-2-0pom-N-(3.3.3-tpudtop-2-ruapokcunpormmwi)oyradamun K

pactBopy 3-(0ensunamuno)-1,1,1-tpudropnponan-2-ona (1,2 r, 5,2 mmons) u TOA (2,2 mi, 16
MMOJIb) B AuxjopMmeraHe (25 mur) nolamisitoT no karusaMm 2-Opombyranomnxyopua (1,0 r, 5.4
mmodb) ipu 0°C. Cmech nepememuBatoT npu 0°C B TeueHune 5 MuH, 3aTeM HarpesatoT 10 15°C B
tedeHue 1 gaca. CMech KOHLEHTPUPYIOT MPU NMOHUKEHHOM JaBJIEHUH C NOJy4YeHHEM OCTaTKa,
KOTOPBI OUHINAOT Xpomarorpadueii Ha cunukarene (18-25% stunauerar/merponerinsiii 3¢up)
C MOJIy4eHHEM YKa3aHHOT'O B 3ar0JIOBKE COETUHEHUS.

Cragus 2: 4-Gen3mn-2-3tui-6-(rpudropmermn)mMopdoiun-3-on K mnepemermnnBaemoii

cycnensuu NaH (0,17 r, 4,2 mmons) B TI'® (10 M) npu 0°C nobasisiroT pacTBop N-OeH3mi-2-
o6pom-N-(3,3,3-tpudrop-2-rugpokcunponun)oyranamuna (1,4 r, 3,8 mmons) B TIT'® (5 ™).
CMech mepeMeInnBarOT MPU KOMHATHON TeMmeparype B TedeHue | daca. CMech OXJIaKIAr0T 10
0°C wu oOpabareiBator MeOH (0,5 wmi) no mnpeBpamieHus BeigeneHust rasza. Cmech
KOHLIEHTPUPYIOT TPU TOHIKEHHOM JaBJICHHU O OCTAaTKa, KOTOPBIH PACTBOPSIIOT B BOAE U
skctparupyroT EtOAc. Opranuueckue cjaou MPOMbIBAIOT HACBHILEHHBIM PACTBOPOM COJIH, CyIIAT
Han NapSO4, QUIBTPYIOT W KOHLUEHTPUPYIOT IPH IMOHWKEHHOM MaBIEHHH C TOJyYEHUEM
YKa3aHHOTO B 3ar0JIOBKE COSTUHEHUS.

Cramusa  3: (2R.6S u 2S.6R)-4-Genswi-2-3tun-6-(tpudropmerun)mopdonus K

nepeMeInnBaeMoMy pactBopy 4-0eH3uin-2-3Tun-6-(tpudropmermn)mopdonus-3-ona (1,2 1) B
TT'® (5 M) mpu 0°C nobasmsror mo karwsim BH3 TI'® (21 min, 21 mmonb). Cmech HarpeBaroT 10
80°C B TeueHne 12 yacos, 3aTeM OXJAXKAAIOT IO KT U racsat nodasieHueM mno karsim MeOH (5
Mi1). PeakiimoHHy0 cMech KOHLEHTPUPYIOT MPH MOHMWKEHHOM JaBieHuu. [loaydeHHbIl ocTaTok
pactBopsitoT B MeOH (50 mi1) u KUnsaTsT ¢ 0OpaTHBIM XOJNIOJWIBHUKOM B TedeHue 1 yaca. 3arem
CMeCh KOHIIEHTPUPYIOT MPH MOHM)KEHHOM JIaBJIEHUH C MOJIyYeHHEM OCTaTKa, KOTOPbIA OUUINAIOT
XxpomaTorpadueit Ha cuIuKarese ¢ MoJy4eHHEeM YKa3aHHOTO B 3ar0JIOBKE COCAMHEHMUSI.

Crammsas 4: (2R.6S u 2S.6R)-2-3Tun-6-(tpudropmernn)mopdonns ruapoxsaopun K

pactBopy (2R,6S u 25,6R)-4-6eH3un-2-3tui-6-(tpudropmermn)mopdoruna (0,40 r, 1,5 mmonb)
B TT'® (10 mur) B atmocdepe azora godasinsitot Pd/C (0,078 r, 0,073 mmoib). Cmech aerasupyroT
¥ 00paTHO 3aMOJIHSIOT BOAOPOAOM (TpH pasa). 3aTeM CMeCh MePeMEIIUBAIOT Mo BoxopoaoM (50
¢/xkB.n1) mpu 20°C B Teyenume 12 yacoB. PeakIMOHHYIO cMeCh (QUIBTPYIOT, U (QUIbTpaT
obpabarsiBator HCI/EtOAC M KOHLEHTPUPYIOT NPHU TOHMKEHHOM JaBJICHHHU C TOJYYEHUEM
YKa3aHHOTO B 3ar0JIOBKE COETMHEHHSI.

IIpomexxyTouHOE coennHeHue 16

2.2-nuMeTii-6-(tpudropmMery )IMOphOJHUH THAPOXJIOPUI

HN/\F

HCI ©
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Cramgus 1: 3-(6emswn(2-mermnaimi)amuno)-1.1.1-tpudropnponan-2-on K cmecu 3-

(6ensunamuno)-1,1,1-TpudTopnponan-2-ona (2,2 r, 10 mmoins), KoCO3 (2,8 r, 20 mmons) B TT'®
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(20 ™) noGammsror 3-Opom-2-mermnmpon-l1-en (1,8 r, 13 mmomp) mpu 20°C. Cwmech
nepememuBaroT npu 20°C B TeueHue 16 gacos, 3aTeM GuiabTpyroT. PUIbTPAT KOHUEHTPUPYIOT
IPY MOHWKEHHOM JIaBJIEHUU C MOJYYEHHEM OCTaTKa, KOTOPbIM OYMINAIOT Xpomarorpaduel Ha
cuukarene (5% stunanerar/merposieliHblii 3QUp) € MOJIYYEHHEM YKa3aHHOTO B 3arojIOBKe
COEMHEHHUS!.

Crapus 2: 4-Gensun-2.2-numerni-6-(rpudropmerun)mopdonun K pacrsopy Hg(OAc),

(0,50 r, 1,6 mmonp) B TT'® (5 mu) u Boze (5 mut) nobaBinstoT 3-(0eH3mi(2-MeTHIIAIITII)aMHUHO)-
1,1,1-rpudropnponan-2-on (0,42 r, 1,5 mmons). Cmech nepemeurusaroT npu 15°C B Teuenue 3
4yacoB. 3ateM cmech oopadareiBatoT NaOH (1,2 M, 3,1 mmonb, 2,5 M B Boze), 3atem NaBH, (67
mr, 1,8 Mmonp). Peakunonnyro cmech mnepememuBaroT npu 15°C B Teuenwe 16 4, 3arem
skcrparupyroT EtOAc. OOvennHeHHble oprannyeckue ciou cymar Hag NapSOs, GuibTpyoT u
KOHLIEHTPUPYIOT TpPH TOHIKEHHOM JaBJICHUU C TMOJyYEHHEM OCTaTKa, KOTOPBIA OUYHINAIOT
xpomarorpadueri Ha cunukarene (3% sTunauerar/merposnielHbl 3QHp) € MOMyYEHHEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cramus 3: 2.2-numerun-6-(tpudropmerwn)mopdonna runpoxsopun K pactsopy 4-

6ensmn-2,2-numetnn-6-(tpupropmernn)mopdonuna (0,25 r, 0,92 mmons) B TI'® (5 mn) B
atmocepe aszora nobaisitor Pd/C (49 wmr). Cmech nerasupyroT W OOpPaTHO 3amOJHSIOT
BOZOpoAoM (Tpu paza). PeakMOHHYI0 CMeCh MepeMeInnBaroT Moa BogoponoMm (55 ¢/kB.x) mpu
15°C B Teuenne 12 uacos, 3atem punbrpyror. @unbrpar odpadareiatoTr HCI/EtOAc (1 min) u
3aTeM KOHLIEHTPHUPYIOT MPHU MOHMKEHHOM HABJICHUM C TMOJIyYEHUEM YKa3aHHOTO B 3arojiOBKe
COEMHEHUSI.

IIpome:xxyTouHoe coenunenue 17

2-(azenaH- 1 -um)-5-(TpudTOPMETHIT ) HUKOTHHOBASI KUCJIOTA

S 0
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N° N

K cmecu 2-xyop-5-(Tpudropmerin)HukoTinHOBOMH KucioTsl (0,50 1, 2,2 Mmons) B JIM®
(10 mi) mobGammsror Ko,CO5 (0,92 1, 6,6 MmMonb) u rekcamerwieHumuH (0,26 T, 2,7 MMOJBb).
Cmech mepeMenmBarOT MPU TEMIIEPATYPE OKpyKarolel cpeabl B TedeHue 16 dacoB. 3arem
cMmech pazdaBisiroT EtOAc, mpomeiBaroT 5% BomHbIM AcOH 1 HaChIIIEHHBIM PacTBOPOM COJIH,
3areM cymar Hag MgSO., QUIBTPYIOT M KOHLEHTPHPYIOT C MOJY4YEHHEM YKa3aHHOTO B
3aroJIOBKe COeIMHEHUS.

IIpomexxyTouHoe coeauHenue 18

2-(azenad-1-un)-5-(TpudTOPMETUI ) HUKOTUHAMU
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K pactBopy 2-(azeman-1-nn)-5-(tpudropmerni)nukorrnHoBoii kucnotel (0,20 r, 0,69
mmosib) B AIM® (8 mur) nobapmsiror tpusTrimamus (0,19 mn, 1,4 mmons), FATY (0,32 1, 0,83
MMOJIb) u ruapoxsopun ammoHust (56 wmr, 1,0 mmonb). Cmecy mepemernusator mpu 30°C B
TeueHue 12 dyacoB, 3areM pasbaBisaoT Bomoit um skcTparupyroT EtOAc. OObenuHeHHbIe
OpraHMYecKue CJIOH MPOMBIBAIOT HACBIIIEHHBIM pPAacTBOPOM cosik, cymar Haa NapSOu,
(UIBTPYIOT U KOHLIEHTPUPYIOT C MOJyYEHHEM OCTaTKa, KOTOPBIH OYHIIAIOT XpoMarorpadueii Ha
cumkarene (50% mnerponeiinbii 3¢up/EtOAc) ¢ monydeHHeM YKa3aHHOTO B 3arojiOBKe
COENMHEHUSI.

IIpomexxyTouHOE coenuHeHue 19

2-xJ10P-5-(Tpud TOPMETII ) HUKOTUHAMUL

F O
F

FINTY R

N/ Cl

Cwmecy (COCl), (0,093 wmu, 1,1 mmomb) u 2-xnop-5-(TpuTOpMETHII)HUKOTHHOBOH
kuciaotsl (200 wmr, 0,89 mmone) B IXM (10 mi) nepemenmBarot npu 0°C B TeueHue 2 4. 3arem
CMeCh KOHLIEHTPUPYIOT IpPH MOHIKEHHOM paBieHuH, pactBopstor B TI'® (10 mm) u
obpabarsiBaror NH3-H,O (5,0 M, 36 mmons) npu 20°C B Teuenune 2 4. CMech SKCTParupyroT
EtOAc u oObenrHEeHHbIe OpraHUYeCKHe CJIOU IPOMBIBAIOT BOJOW, HACBHIIEHHBIM PAacTBOPOM
comu, cymar Hax NapSOs, QUIBTPYIOT M KOHLUEHTPHPYIOT NPU MOHIDKEHHOM [aBJIEHHU C
MOJIy4€HUEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

IIpomexxyTouHoe coenuHeHue 20

2-(4.4-mudbropnunepunus- 1-ui)-5-(Tpudy TOPMETUIT ) HUKOTUHAMUAL
0]

Cramus 1. 3-Opom-2-(4.4-nudropnunepunus-1-un)-5-(rpudropmernm)mupunug K
180 wmmonmp) u 4.4-

mudroprunepuanna ruapoxyaopuna (36 r, 230 mmons) B NMP nobasnsiroT TpusTinamus (47 T,

pactBopy  3-Opom-2-xjop-5-(tpudropmerwn)nupuanHa (48 T,
460 mmonp). Cmece HarpeBaroT 10 100°C B Teuenne 1 4, 3aTeM OXJIKAAIOT A0 KT U pa30aBIsOT
B EtOAc. Opranuueckuii CJioif MPOMBIBAIOT BOAOM, JIUMOHHOM KHCJIOTOM, 3aT€M HACBIIEHHBIM
pactBopoM conu, cymar Haa NapySOs, (QUIBTPYIOT M KOHLEHTPHPYIOT IPH TMOHMKEHHOM

AABJICHUHU C ITOJIYUYCHUEM YKA3aHHOI'O B 3ar0JIOBKE COCANHCHMUS.
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Cramus 2. 2-(4.4-nudropnunepuaus- 1-un)-5-(tpudropMernn)HUKOTHHOHUTPUI K

pactBopy 3-Opom-2-(4,4-nudropnunepunus-1-mn)-5-(rpudropmernn)mipunura (40 r, 120
MMOJIb) B nerasupoBaHHoM JIMA (400 mur) mobasinstor xiopun ammmnamiaausi(Il) (1,3 r, 3,5
mmonb), Xantphos (4,0 r, 7,0 mmonb) u ¢eppoumanua kamus (20 r, 46 mmonb). Cmech
HarpesatoT 10 100°C B Teuenue 16 yacoB, 3aTeM GUIBTPYIOT Y€pe3 JUATOMHT IIPU IPOMBIBAHUH
EtOAc. @unbrpar mpombiBarOT BoAoH, cymar Hax NaxSOs4 M KOHLEHTPUPYIOT € MOJIy4YeHUEM
OCTaTKa, KOTOPBIH OuUMINAIOT Xpomarorpadueit Ha cumkarene (0-10% EtOAc/merponeiinbiit
3(up) ¢ MOSyUYEeHHEM YKa3aHHOTO B 3ar0JIOBKE COEIUHEHHS.

Craaus 3: 2-(4.4-nudropnunepunns- 1 -un)-S-(tpudropmernn)ankorunamun K pactsopy

2-(4,4-nudpropriunepunus- 1-mn)-5-(tpupropmerwn)uukornHonutpuiaa (35 r, 120 mMmomnb) B
X3 B armochepe azora npodasnstor Cu(OTf),, 3arem N, N-IuU3THITHAPOKCHIAMUH U
TpudTopMeTaHCyIbGoHOBYIO KucaoTy. Cmech HarpeBaroT 10 S0°C B TeueHHe 2 4, 3aTeM racsit B
Bozie U sKkcTparupyroT JIXM. OpraHudeckue cjaou NMPOMBIBAIOT JMMOHHOW KHCJIOTOH, 3aTeEM
HACBIIEHHBIM pPAacTBOPOM coyk, cymar Hax NapSOs, QUIBTPYIOT U KOHLEHTPUPYIOT C
NOJIy4eHHEM OCTaTKa, KOTopbld cycnenaupytot B 1:1 Et,O u nerponeiinom sdupe u GuibTpyroT
C TIOJIy4eHHEM YKa3aHHOI'O B 3ar0JIOBKE COEAMHEHMUSI.
IIpomexxyTouHoe coenuHeHue 21

2-x510p-N-(2-cynphaMomnnupuana-4-un)-5-(tpudTOpMETHI JHUKOTUHAMUL

0 =~ "N
FsC NG
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Cranus 1: TpeT-OyTHUI Tper-OyTun((4-(2-x10p-5-

Tpr(TOPMETHIT ) HUKOTHHAMUIO )TUPUANH-2-1i)cynbdoHun)kapdamar K pactBopy 2-ximop-5-
(TpudropmeTn)mupuanH-3-kapoonosoit  kucnotel (0,81 1, 3,6 mMmonp) u Tper-Oytun (4-
AMUHONMPUANH-2-1)CcynbdoHm(Tper-OyTi)kapbamara (1,2 r, 3,6 mmonb) B mupuausae (18
i) npu 0°C npobasmsror POCIs (0,37 mi, 3,9 mmonb). Cmech nepememusatroT npu 0°C B
TeueHue | 4yaca, 3aTeM racsiT paCTBOPOM COJIH (HACHIIEHHBIM) U SKCTPArUPYIOT 3THUJIALIETATOM.
Opranuueckyro ¢asy cymar Hag MgSO4, QUIBTPYIOT U KOHLEHTPHUPYIOT MPU MOHHKEHHOM
JaBJICHUH C TIOJyYEHUEM OCTaTKa, KOTOPBIN OUHUILNAIOT HA CHUJIMKAreie, 3JII0Upys rpaaueHTom O-
100% EtOAc/rekcan Hax 15 oObeMaMu KOJOHKH C TOJYYEHHEM YKA3aHHOTO B 3arojiOBKe
COENMHEHHSI.

Cragus 2: 2-xy0p-N-(2-cynbdhamonminupuaus-4-mn)-5-(tpudropmermn)Hukotudamug K

MEePEMEIINBAEMOMY pacTBopy TpeT-OyThi Tpet-OyTmi((4-(2-xmop-5-
(TpUdTOPMETII) HUKOTHHAMUAO ) TUPUIUH-2- 1 )cynbdormn)kapbamara (1,7 1, 3,1 mmonb) B
AXM (25 mi) mpu 0°C pobasmsror TOK (6,3 mum). Cmech HarpeBarOT 1O KOMHATHOH
TEMIEepaTypbl U NMEPEMEIINBAIOT B TeUEHHE 4 4acOB, 3aT€M KOHLEHTPUPYIOT MPHU MOHIKEHHOM
nasienun. IlomydeHHblii octatok pactBopsitoT B EtOAc. Opranmueckyro ¢asy OTHENSIOT,
NPOMBIBAIOT HachimeHHbIM BogHbIM NaHCOs3, cymar nHanm MgSO4, ¢GuiasTpyroT

KOHLIEHTPUPYIOT NpU NMOHWXKEHHOM pnasieHuu. Ilonydensbiii ocratok HarpesaroT a0 80°C B
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EtOAc, 3arem oxnaxxmaror 1o KT. [longydeHHOe TBeproe BeImecTBO (QUIBTPYIOT C MONyYEHHEM
YKa3aHHOT'O B 3ar0JIOBKE COEANHEHMSI.
IIpomexxyTOuHOE CoeauHEeHne 22

N-(2-(N,N-0uc(2.4-nruMeToKCHOeH3 T )CYIb(haMONI Y THPUIHH-4- 11 )-2-XJI0p-3-

(TpudTOPMETUI )HUKOTUHAMU
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K pactBopy 2-x50p-5-(Tpudropmermin)HUKOTHHOBOU KUCIOTHI (0,20 1, 0,89 MMOIb) 1 4-
amuHO-N, N-0muc(2,4-numerokcubensun)nupuans-2-cyabponamuna (0,42 r, 0,89 mmonb) B
nupuanse (1,0 mim) nodasmsror POCI; (0,083 mit, 0,89 mmounb) npu 0°C. CMech nepeMermnBaroT
npu 0°C B Teyenue 10 MuHYT, 3aTeM racat Bomoi u skcrparupyioT EtOAc. OObennHEeHHBIE
OpPTaHHYECKHUE CJIOM TMPOMBIBAIOT HACBHIEHHBIM PAacTBOPOM coiH, cymar Hax NapSOu,
(UABTPYIOT ¥ KOHLEHTPHUPYIOT € MOJYYEHNEM OCTaTKa, KOTOPBIA OYHINAOT XpoMarorpaduen Ha
cunukarese (25-30% sTunanerar/meTposieldHblid 3Up) ¢ MONyYeHUEM YKa3aHHOTO B 3arOJIOBKe
COEMHEHHUSI.

IIpomexxyTouHOE coeanHeHue 23

2-(4.4-nuxnopounepuaud- 1-ui)-5-(tpudy ToOpMETHI )JHUKOTUHOBASL KUCJIOTA
F O

Cramuss 1. Metun 2-(4-okconunepuaus- 1-um)-S-(tpudropmernn)ankoruar  Cmech
metun  2-xnop-S-(tpudropmermn)unkornHara (0,27 r, 1,1 Mmomp), mnunepuaMH-4-OHA
runpoxyopuna (0,15 r, 1,1 mmons) u DIPEA (0,59 mn, 3,4 mmonb) B NMP (5,6 M) HarpeBaroT
npu 70°C B TeueHue 16 yacoB. 3aTeM peEaKLUHUOHHYK) CMECh IaciT BOJIHBIM OJXHOOCHOBHBIM
dbocharom kanmus (HACBIMIEHHBIM) UM  OKCTPArupyroT drtujaneraroM. OObenuHEHHbIE
opranuueckue cion cymar Hag MgSOs, GUIBTPYIOT M KOHLEHTPUPYIOT NPHU TOHMKEHHOM
JaBJIEHUH C TOJYYEHHEM OCTaTKa, KOTOPBIH OYHINAIOT Xpomartorpadueii Ha cuimkarene (0-
100% EtOAc/rekcan) ¢ mony4eHreM yKa3aHHOTO B 3arOJIOBKE COSNMHEHUSI.

Cramus  2: Merun  2-(4.4-nuxaopnunepunud- 1-ui)-5-(tpudTopMeTi1 JHUKOTUHAT

Xnopun Boashpama(IV) (1,2 1, 2,8 MMOJTb) OOABISAIOT K PaCTBOPY METHII 2-(4-OKCOMUTIEPUITH-
1-um)-5-(tpudropmernn)aukorunara (0,29 r, 0,95 mmone) B IXM (19 mi). Cmech HarpeBaroT
npu 40°C B Teuenne 10 muHyT, 3aTeM pazbaBisroT JAXM. OpraHuueckuil ClOf OTHENSIOT,
MIPOMBIBAIOT HACBIIIEHHBIM BOIHBIM pacTBopoM NaHCOs, cymar Hag MgSOs, GuibTpyroT u
KOHLIGHTPUPYIOT TpPH TOHIKEHHOM JaBJIIEHHH C TIOJIYYEHHEM YKa3aHHOTO B 3arojioBKe
COEAMHEHHUSI.

Cragus 3: 2-(4.4-nuxgopnunepuaud- 1-mwi)-5-(tpudropmer ) HUKOTUHOBas kucaora K

pactBopy metun 2-(4,4-nuxnopnunepunus-1-um)-5-(tpudropmernn)aukorunara (0,28 r, 0,78
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mmosb) B MeOH (3,9 min) nobasnsror 1M NaOH (1,6 mi, 1,6 mmonb). CMece HarpeBaroT mpu
100°C B TeueHme S MuHYT 0pu OONy4EeHHMM MHKPOBOJHAMU. 3aTeéM CMeChb TacsT
XJIopucToBOoiopoHON Kkucnoroit (IM) u skcrparupyroT sTrnaneraroM. OpraHudeckue Clou
cymar Hag MgSO4, GUIbTPYIOT U KOHLIEHTPUPYIOT IPU MOHMKEHHOM JABJIEHUH C MOJY4YEHUEM
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHMUS].

IIpomesxyTouyHOE coenunenue 24

2-XJIOP-6-METUIHUKOTUHAMHUI
0

| \ NH2
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Cwmecs (COCl), (3,8 mu, 44 mmonb) 1 2-XJI0p-6-METHIIHUKOTHHOBON KUCIOTHI (5,0 T, 29
mmoib) B JAXM (30 mi) mepememmBaror mnpu 20°C B TeueHHe 2 4YacoB. 3aTeM CMeCh
KOHIIEHTPUPYIOT MPH MOHMKEHHOM JIaBJICHHUU C MOJIyY€HHEM OCTaTKa, KOTOPbIH 00padaThIBarOT
TT'® (30 mur) u NH3-HyO (30 mun) mpu 20°C B Teuenue 2 gacoB. [TonyueHHYO cMeCh (GUIBTPYIOT
U (UIBTPaT KOHLEHTPUPYIOT MPH TMOHMKEHHOM [ABJICHUH C TMOJYYEeHHEM YKa3aHHOTO B
3aroJIOBKE COEIMHEHMS.

IIpomexyTouHOE coeaAnHeHue 25

2-(4.4-mudropnunepuaus- 1-ui)-6-MeTHIHUKOTUHAMU I

A
N N
)

F

K pacrBopy 2-xmop-6-metunnukoruHamuna (3,0 r, HeouwmeHsbiii) B NMP (50 wmn)
nobasisiror DIPEA (2,3 1, 18 Mmonb) u 4,4-nudTopnunepunus rugpoxsiopun (2,8 r, 18 MModsb).
Cmecr mnepememuBaroT npu 160°C B TedeHue 3 dYacoB, 3aTeM pa30aBSsIFOT BOXOH U
skcrparupyror EtOAc. OObenuHEHHbIE OpraHUYEeCKHE CJIOM MPOMBIBAIOT HACHIIIEHHBIM
pactBopoMm comu, cymart Hax NapSOs QuIbTPyHOT M KOHLEHTPHUPYIOT MPH TOHMKEHHOM
JaBJIEHUH 1O OCTaTKa, KOTOPbIA OYHMINAKOT Xpomartorpadueit Ha cummukarene (0-25%
EtOAc/nerponeiinbiii 3dup) ¢ mosydeHreM yKa3aHHOTO B 3aT0JIOBKE COSIMHEHUSI.

ITpomexxyTouHOE cCoeAnHEHNE 26

N-(2-(N, N-6mc(2.4-TMMeTOKCHOESH3 1T )CYIb(aMorT ) IMpUnH-4-11)-5-0pom-2-(4.4-

mudTopnunepuanH-1-mi)-6-MEeTUITHUKOTHHAM U
e} | =N o
- S’r

| H & “N(DMB),

F
F

Crapus 1: 5-Opom-2-(4.4-mudTopnunepuans- 1-mn)-6-merunnukoruHamun K pactsopy

2-(4,4-nudropriunepunus- 1-un)-6-merunnukornsamuga (1,3 r, 5,1 mmons) B IM® (20 mum)

nobGasisioT 1-Opomnuppomuans-2,5-auoH (1,1 r, 6,1 mmone). Cmech nepememusaroT npu 11°C
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B TEUeHHE 2 YacoB, 3aTeM pa30aBisiFOT Bojoi u skcTparupyroT EtOAc. OObennHeHHBIE
OpraHuYecKHe CJIOM cymar Hajx 0e3BomHbIM NapSOs, (QUIABTPYIOT U KOHIEHTPUPYIOT C
NOJIydeHHEM OCTaTKa, KOTOpBIM O4HMINAlT Xpomartorpadueii Ha cunmkarene (0-22%
EtOAc/nerponeiinbiii 3dup) ¢ mosyueHneM yKa3aHHOTO B 3aTOJIOBKE COSIMHEHUSI.

Cramust 2: N-(2-(N, N-6uc(2.4-numerokcndeH3nn)cynbhaMont) IupuaH-4-11)-5-0pom-

2-(4.4-mudropnunepuanH- 1 -ui)-6-MeTHIHUKOTHHAMI K pacTBopy 5-6pom-2-(4,4-

audroprnunepuanH- 1-mn)-6-metunaukorusamuna (200 mr, 0,37 mmons) B 1,4-muokcane (4 i)

nobasysitoT 4-0pom-N, N-6mc(2,4-aumerokcuOeH3wn)nupuanH-2-cynbdonamun (150 mr, 0,45
mMMmoJb), Xantphos-Pd-G2 (33 wmr, 0,037 mmonb) u CspCO; (365 mr, 1,1 MMonb) B MHEpTHOH
atMoc(epe B mepuarouHoii kamepe. Cmech nepemernuBaroT npu 100°C B Teuenue 12 yacos,
3aTeM pa3daBISIOT BOMOU U 3KcTparupyroT EtOAc. OObenquHeHHbIE OPraHUYECKUE CJION CYIIAT
Hay Oe3BomHBIM NaySOs, QUIBTPYIOT W KOHLEHTPUPYIOT C MOJYYEHHEM OCTaTKa, KOTOPBIA
ounmarT xpomarorpadueir Ha cunukarene (II9/EtOAc =3:1) ¢ mojy4eHHeM yKa3aHHOTO B
3aroJIoBKe COCTUHEHUSI.
IIpomexxyTouHOE coenuHeHue 27

6-xJ10p-2-(4.4-mudroprunepunud- 1 -vi)-4-MeTUIHUKOTUHAMUAL
O

|\ NH,

P
Cl N~ 'N
F

F

Cragus 1: 6-xyop-2-(4.4-nudropnunepunu-1-mn)-4-MmernnaukoTudoauTpusl K cmecu

2,6-nuxnop-4-merunHukornHoHuTpuiaa (50 mr, 0,27 mmons) B IM® (1 mi) nobasmsror K,CO3
(0,11 r, 0,80 mmonb) u 4,4-nudropnunepunus runpoxyuopun (46 mr, 0,29 MMOJIb) IO A30TOM.
Cwmecp nepememuBatoT npu 10°C B reuenue 1 4, 3atem npu 90°C B Teuenue 16 4. 3arem cMmech
pacTBopsitoT B Boze U skcrparupyioT EtOAc. Opranudeckuil Cioil OTAENSIOT, NPOMBIBAIOT
HACBIIIEHHBIM PACTBOPOM COJIH, cyIuaT Hax 0e3BomHbIM NapSOy4, GUIBTPYIOT U KOHLIEHTPUPYIOT
NPU MOHWKEHHOM JIaBJICHUU C TIOJYYEHHUEM OCTaTKa, KOTOPBIA OYMIIAIOT Xpomarorpaduer Ha
cunukarese (IT3/stunauerar=10/1) ¢ monydeHHEM yKa3aHHOTO B 3ar0JIOBKE COEIUHEHUSI.

Cramgus 2. 6-xj0p-2-(4.4-mudropnunepunus- 1-un)-4-merunaukorunamun K cmecu 6-

xJ0p-2-(4,4-nupropnunepunus- 1-mn)-4-metrmnaukoruHonuTpria (0,42 r, 1,6 mmons) 8 IMCO
(4 M) nodasmsiror Ko,CO5 (0,65 1, 4,7 mmonp) o azotoM. Cmech nepemernnBaroT npu 0°C B
tedeHue 1 4, 3areM no0aBisIOT nepekuck Bopopona (0,53 r, 7,8 mmoine). Cmech nepeMeInuBaroT
npu 15°C B TeyeHue 16 4, 3aTem pacTBopstOT B Boje U dkcrparupyroT EtOAc. Oprannueckuii
CJIOHM NIPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJIH, CywIaT Hax 0e3BofHbIM NaxSO4, GUIbTPYIOT
U KOHLEHTPUPYIOT NPU NMOHMWKEHHOM JAaBJICHUH C TOJIyY€HHEM OCTaTKa, KOTOPBIH OUYHINAOT
xpomatorpadueit Ha cunukarene (0-30% rpamueHT STHIAUETaT/meTposieliHbi  3dup) ¢
MOJIy4€HUEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHMS.
IIpomexxyTouHOE coeauHeHue 28

2.6-IUXJIOPHUKOTUHAMU
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o]
I\ NH,

o

Cl N™ Cl

K cmecu 2,6-nuxnopHUkoTHHOBOM kucaoTel (10 1, 52 mmone) u (COCI), (6,8 mu, 78
MMOJIb) B auxjopmeraHe (20 mi) pobasmstor JAM® (0,040 wmn, 0,52 mmonb). Cwmech
nepememuBaroT pu 20°C B TeueHue 2 4, 3aTeM KOHLEHTPUPYIOT NPU NOHUKEHHOM JIaBJIEHUU.
IMTonyuennslit ocraTtok pactBopstoT B TI'® (20 mur) 1 NH3-H,O (30 M) 1 cMech nepemMenmnBaroT
npu 20°C B Teuenue 2 4. Cmech GUIBTPYIOT, U QUIBTPAT KOHUEHTPUPYIOT MPHU MOHKEHHOM
JaBJICHUH C TIOJYYEHUEM YKA3aHHOTO B 3ar0JIOBKE COETHMHEHUSI.

IIpomexxyTouHOE coennHeHne 29

6-xJ10p-2-(4.4-nudropriunepuans- 1 -y HUKOTUHAMU T

Cwmece DIPEA (1,5 mi, 8,8 mmons), 4,4-mudTopnunepunnna ruapoxiopuna (0,55 r, 3,5
MMOJIb) U 2,6-nuxnopHukoruHamuna (0,56 r, 2,9 mmons) B NMP (10 mir) mepeMemmBaroT npu
130°C B Teuenue 10 4. 3atem cMmech racsit Bogod u skctparupyioT EtOAc. OObvennHeHHbIE
OpPTaHUYECKHE CJIOM TPOMBIBAIOT HACBIIIEHHBIM PAcTBOPOM COJIM, CYLIaT Haja Oe3BOAHBIM
Na;SOy4, GUABTPYIOT U KOHLEHTPHPYIOT C TOJYYEHHEM OCTaTKa, KOTOPBbIM OYHMINAIOT (hIdmI-
xpomarorpadueli Ha cunmkarene (0-26% stunauerat/IID) ¢ momydeHueM yka3aHHOTO B
3aroJIOBKe COETUHEHUS.

ITpomexyTounoe coenuHeHue 30

6-x10p-2-(4.4-mudTopnunepuanH- 1 -mi)-5-HoMHUKOTUHAMU
e}

'l\ NH,

>
Cl N™ 'N
F

F

K nepememnBaemomy pactBopy 6-xjiop-2-(4,4-gudTopnunepuans- 1-uin)HIKOTHHAMUIA
(0,30 r, 1,1 mmonp) B aunerorutpuie (8,0 mu) nodasmsror NIS (0,73 r, 3,3 mmouns) npu 15°C.
Cmech mepememmuBaror npu 45°C B Teuenume 12 u. 3arem cmech pasbaBisitor EtOAc,
IIPOMBIBAIOT BOJHBIM pacTBOopoM NarSOs3, HacChIIEHHBIM pacTBOPOM COJM, CyIIaT Haj
0e3BOAHBIM CyNbhaTOM HATPHsA, PHIBTPYIOT U KOHLEHTPUPYIOT NMPU MOHMWKEHHOM JIaBJICHUU.
IMony4yenHbIit OCTaTOK OUHIIAIOT xpomarorpadueit Ha CUJIIKareye (33%
STUJIALETAT/IETPOICHHBIN 3(PUP) C TIOTYYEHUEM YKA3aHHOTO B 3aroJIOBKE COSUHEHMSI.

IIpomexxyTouHOe coenuHeHue 3 1

MeTHI-6-x510p-2-(4.4-nud ropaszenas- 1 - )HUKOTUHAT
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Cragusa 1: metun-2.6-nuxaopHukorusat K pacteopy 2,6-AUXJIOPHUKOTHHOBON KHUCJIOTBI

(5,0 T, 26 mmonb) B IXM (50 mi1) 1 MeOH (50 mun) 1oGaBnsiroT (AMa30MeTHI)TPUMETHIICHIIAH
(39 mn, 78 mmonp). Cmech nepemernBatot npu 25°C B Teyenue 13 4, 3arem pazOaBJIsitoT BOAOH
u skcrparupyroT JAXM. Opranudeckyro ¢asy NpPOMBIBAIOT HACBHIIEHHBIM PACTBOPOM COJIH,
cymat Haa NapSOy, GUIBTPYIOT U KOHIIEHTPUPYIOT € MOJYYEHHEM OCTATKa, KOTOPBIH OUHINAIOT
xpomatorpadueit Ha cunukarene (0-6% EtOAc/nerponeitabiii 3¢up) ¢ mosy4eHneM yKa3aHHOTO
B 3ar0JIOBKE COETHHEHMSI.

Craaus 2: MeTun-6-xyop-2-(4.4-nudropasenas-1-wn)uukorunar K pacrsopy mermn-2,6-

nuxnopaukoruHata (1,8 r, 8,7 mmons) B TI'® (15 mi) u IM® (15 mi) nobasmstror N-3Trin-N-
u3onponuinponad-2-amMmud (2,3 r, 17 mmons) u 4,4-nudropazenan ruppoxyaopun (1,5 r, 8,7
mMmoiib). Cmech mepememuBaroT npu 70°C B Tedwenme 11 4, 3arem pa3daBisSIFOT BOIOW U
skcrparupyioT EtOAc. OOpenuHeHHble OpraHuYecKhe Ciou cymar Haj O0e3BomHbIM NaxSOu,
(UIBTPYIOT ¥ KOHLEHTPHUPYIOT € TMOJIYYEHHEM OCTaTKa, KOTOPBIA OYUINAOT XpoMaTorpaduen Ha
cunukarene (0-15% EtOAc/merponelineiii 3¢pup) ¢ MNONyuYeHHEM YKa3aHHOTO B 3arojiOBKe
COEMHEHHUSI.
IIpomexyTOouHOE cCoeauHeHne 32

5-xJ10p-6-1mknonponui-2-(4.4-nudropasenas- 1 -nuia) HUKOTUHAMU

cl

Cragusa 1: merwi-6-umkinonpornui-2-(4.4-nudropasenan-1-un)aukorugar CMech METUI
6-x5op-2-(4,4-mudropaszenan- 1-wn)aukorunrara (0,30 r, 0,98 mmons), Pd(dppf)Cl, (72 mr, 0,098

MMOJIb), HuKIonpomutTpudropdopara kamus (0,36 r, 2,5 mmons) u Ko,COs (0,41 1, 2,9 mmonb) B

nuokcane (5 mur) u Bome (1 mur) merasupyroT M OOpaTHO 3amOJHSIOT a30TOM TpH pasza. Cmech
HarpesatoT A0 100°C B TeyeHue 12 4. 3areM cMeCh OXJAXKIAIOT A0 KOMHATHOW TeMIlepaTyphbl,
(UABTPYIOT U KOHLEHTPUPYIOT MPHU MOHWKEHHOM IaBJIEHHH C MOJIyY€HHEM OCTaTKa, KOTOPBIA
ounmarT xpomarorpadueii Ha cumukarene (I[19:EtOAc=5:1) ¢ monydeHueM yKa3aHHOTO B
3aroJIOBKe COCTUHEHUSI.

Cramus  2: MeTWi-5-xyop-6-nukionponmi-2-(4.4-mudropaszenan-1-wn)aukorudar K

pacTBOpy MeTHI 6-nuKIonponmi-2-(4,4-nudropasenan- 1-mwn)aukorunara (0,13 r, 0,42 mmonb)
B JIM® (2,5 mi) noGasmsiror NCS (0,11 1, 0,84 mmonp). Cmech nepememuBarotr npu 20°C B
teueHue 1 4, 3arem HarpesaroT 10 30°C B Teuenue 12 u. Cmech racsat BOAOW U 3KCTPArUpPyIOT
EtOAc. OObennHeHHBIE OpPraHUYECKHE CIIOM TPOMBIBAIOT HACBILIIEHHBIM PAacTBOPOM COJIH,
cymar Hax 6e3BogHbIM NarSOy, GUIABTPYIOT U KOHLUEHTPUPYIOT MPU MOHMKEHHOM JaBIIEHUH C

MOJIyYeHHeM  OCTaTKa,  KOTOPbIH  OYMINAIOT  Xpomarorpadued  Ha  CHJIMKaresie
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(atunanerat/[12=1/1, 06./00.) ¢ mogyueHHEM yKa3aHHOTO B 3ar0JIOBKE COSUHEHHSI.

Cramus 3: 5-xuop-6-nuxionponui-2-(4.4-nudropasenad-1-mi)HUKOTUHOBAsL KUCJIOTA

Cwmecw ruapara rugpokcuna autus (79 mr, 1,9 MMonp) u Metuin S-xyop-6-uukionponui-2-(4,4-
nudropasenan-1-unm)uukorunara (0,13 r, 0,38 mmonb) B Meranone (2,5 mu) u Boge (1 mum)
nepememuBaroT npu S0°C B teuenue 12 u. Cmech racar HCl (1M, 10 mi1) U KOHLEHTPUPYIOT
IPY TIOHM)KEHHOM JIABJICHUHU C ITOJIy4eHHEM YKa3aHHOT'O B 3ar0JIOBKE COETUHEHUS.

Cramus 4 5-xa0p-6-tukaonporni-2-(4.4-nudropaszenan- 1 -un)uukorugamun K

pactBopy S-xyop-6-tuknonponui-2-(4,4-ngudropaszenan- 1-uwn)aukoruaoBor kuciotsl (0,11 T,
0,33 mMmonb) B JAIXM (5 mn) mobanstor auxjopun okcamuna (0,13 r, 1,0 mmons). Cmech
nepememmBatoT npu 30°C B Teuenme 1 4. 3areM CMeCh KOHLIEHTPUPYIOT B BaKyyme C
NOJIyYeHHUEM OCTaTKa, KOTOpbId pacTBopstoT B TI'® (2,0 mu) u oOpabaThiBarOT pacTBOpPOM
NH3-H,0 (0,5 mu) B TT'® (5,0 M) npu 30°C. Peakunonnyro cMmech nepemernnaroT npu 30°C B
TedeHue | 4, 3aTeM MpOoMBIBAOT BOOH U 3KcTparupyroT EtOAc. OObenrHEHHbIE OpraHUYECKHe
CJIOM TPOMBIBAIOT HACBIIIEHHBIM pacTBOpoM cony, cymar Hajg NapSOs, ¢QuipTpyroT u
KOHLIGHTPUPYIOT TNPH TOHW)KEHHOM JaBJICHUU C TOJyYEHHEM OCTaTKa, KOTOPBIA OUYHINAIOT
xpomarorpadueri Ha cunukarene (I19:EtOAc=2:1) ¢ momydeHHeM YyKa3aHHOTO B 3aroJIOBKE
COEMHEHUSI.
IIpomexxyTouHOE coeauHeHue 33

2. 5-muxaop-6-1mkio0yTria-N-(2-cynbh aMornInup U A H-4- 11 JHUKOTUHAMU

i ~ |N NH
/ 2
Cl ~ I N S ,,S-‘:O
X H @]
N CI

Cramus 1: mernn-2,5-nuxnop-6-muknoOyrunnukoruHar K cmecu ceproit kucnotsr (0,78

i, 15 mMMmonb) u nmkioOytaHkapOOHOBOH kucioThl (2,8 miu, 29 mmonb) B Bome (10 mun)
n00aBysIOT MeTHI 2,5-muxaopHUKoTHHAT (3,0 T, 15 MMoIb) 3ateM (HUTpookcu)cepedpo (0,74 T,
4,4 mmonb). 3arem nodapnstor pactBop (NHy),S,0g (6,6 T, 29 mmons) B Bome (10 mu).
Peaximonnyo cmech nepemernnsarot npu 20°C B Tedenue 13 4, 3atem skcrparupyrot EtOAc,
cymat Haa NapSOs, GUIBTPYIOT U KOHIEHTPUPYIOT C MOJYYEHHEM OCTATKa, KOTOPBIH OYHINAIOT
xpomartorpadueit Ha cunukarene (meTponelHbiii 3dupsTHnanerat=5:1) ¢ ToNyYeHUEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cragus 2: 2.5-muxJiop-6-1MKJIOOYTHITHUKOTUHOBAs kucjora Cmech MeTwa 2, 5-nuxiop-6-

uKIo-OyTmiiHuKoTHHATA (2,2 T, 8,5 MMOJb) U ruapara ruapokcuna gutus (1,4 r, 34 MMmonb) B
MeOH (9 mn) u Bome (3 mi) mepememuBatoT npu 20°C B Teyenune 3 4. 3areM cMmech
KOHIIEHTPUPYIOT TPH TOHWKEHHOM JaBieHUU. [IOoNydeHHBI OCTATOK pPacTBOPSIIOT B BOAE,
nogkucisiroT IN HCl no pH ~3 u skcrparupyror EtOAc. Opranudeckuil Ciioil mMpOMBIBAIOT
HACBHIIIEHHBIM PACTBOPOM COJIH, cyIuaT Haj 0e3BomHbIM NarSO4, GUIBTPYIOT U KOHIEHTPUPYIOT
C MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEIUHEHNS.

Cranus 3: TPEeT-Oy T Tper-OyTra((4-(2.5-nuxyuop-6-

LUKJIOOY THITHUKOTUHAMUIO )IUPHUANH-2- Wi )cyabonmin)-kapbamar K cmecu  2,5-puxsop-6-
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LUKJIOOYTUITHUKOTHHOBOM KUCNOTHI (1,6 © HeounieHHbIi) u Tper-O0yTui((4-aMIHONUPUANH-2-
wi)cynbponmn)(tper-Oytmn)kapdbamara (2,1 r, 6,5 mmons) B mupunune (8 mu) mpu 0°C
nobGasisror no karsM POCls (1,2 mi, 13 mmons). Cmech nepememmubatot npu 0°C B TedeHne
15 munHyT, 3atem racat Bomol u 3kcTparupyoT EtOAc. Opranmdeckuii ClOil IPOMBIBAIOT
HACBIIEHHBIM pacTBOpPOM coiH, cymar Hax NapSOs, (UIBTPYIOT M KOHLEHTPUPYIOT INpHU
MIOHMKEHHOM JaBJIEHUH C ITOJIyY€HHEM YKa3aHHOT'O B 3aroJIOBKE COETMHEHUS.

Cramusa  4:  2.5-nmuxuop-6-1mkio0yTiii-N-(2-cyabhaMonnnupuanH-4- 11 ) HUKOTUHAMUT

Cmecb  Tper-Oytun  Tper-OyTui((4-(2,5-nux0p-6-1UuKI00y THITHUKOTUHAMUIO ) TUPUTUH-2-
wi)cynbdonmn)kapbamara (2,5 r Heouumenssli) 1 TOK (3 mu) B guxiopmerane (9 mu)
nepemennBatoT npu 20°C B TeueHue 2 4. 3aTeM CMeChb KOHLEHTPUPYIOT MPU MOHHKEHHOM
JaBJIEHUH C TIOJYYEHUEM OCTaTKa, KOTOPbIA OYHINAIOT XpomMarorpadueli Ha CHIHMKarene
(nerponerinbiii 3¢up: sTrnanerar=1:1) ¢ mojy4eHreM yKa3aHHOTO B 3ar0JIOBKE COSTMHEHUSI.
IIpomexyTounoe coenunenue 34
2-x510p-60-1KI00y THI-N-(2-cynbh aMOUIIUP TN H-4 - FJT ) HUKOTHHAMMJT
0 Z N

I N d§ No)
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Craaus 1: 2-x710p-6-1MKI00Y THITHUKOTHHOHUTPUI K pacTBOpY 2-XJIOPHUKOTHHOHUTPUIIA

(6,0 T, 43 mmonp) U nukIoOyTaHkapOboHOBOH kucnoTel (8,7 r, 87 mmonb) B Bozme (20 mu)
nobasisiroTr AgNOs (2,2 1, 13 mmonb) u (NH4)»S,0g (20 1, 87 mmonb). CMech nepeMenmnBaroT
npu 20°C B Teuenne 60 MHUHYT, 3aTeM pa30aBisAlOT BojoW M askcrparupyor EtOAc.
Opranuueckuii CIOH NPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJHM, CywIaT Han Oe3BOAHBIM
NaySOs, QuABTPYIOT M KOHLUEHTPUPYIOT C TMOJY4YEHHEM OCTaTKa, KOTOPBIH OUYHINAIOT
xpomarorpadueri Ha cuimukarene (0-5% sTunauerar/meTponedHbii 3gup) ¢ MoNydeHHeM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cranust 2. 2-XJ10P-6-1TUKJIO0Y THITHUKOTUHAMUJ K cMecH 2-x710p-6-

nuktodyruaukoTuHOHUTpIIA (0,60 T, 3,1 MMoinp) B IMCO (2 min) nobasnsror Ko,CO5 (0,86 T,
6,2 mmodb), 3ateM Hy,O, (0,55 mu, 6,2 mmons). Cmech nepememnBatoT npu 20°C B TedeHue 1
yaca, 3areM pa30aBisIFOT BomoH M skcTparupyror EtOAc. Opranuueckyro ¢a3y HNpOMBIBAIOT
HACBHIIIEHHBIM PACTBOPOM COJIH, cyIuaT Hax 0e3BomHBIM NarSO4, GUIBTPYIOT U KOHLIEHTPUPYIOT
C TIOJYYE€HHEM OCTaTKa, KOTOPBIH OYHMINAIOT Xpomarorpadueil Ha cuinkarene (MeTposieiHbIN
3¢pup/EtOAc=3:1) ¢ monydeHneM yKa3aHHOTO B 3arOJIOBKE COETUHEHUSI.

Cramgus 3: N-(2-(N.N-6uc(2.4-numerokcudersnn )cyabhaMoni ) oupuant-4-mi)-2-XJa0p-

6-nmkaobyrTunHukotuHaMun K pactBopy 2-xjop-6-umknoOyrunaukotnHamuna (0,40 r, 1,9

mMmoJib) B auokcane (20 mur) moGasisiror CsxCOs (1,9 1, 5,7 mmons), 4-6pom-N, N-6mc(2,4-
auMeToKcuOeH3u ) mupuanH-2-cynbdonamun (1,1 r, 2,1 mmons) u XantPhos Pd G2 (0,17 r, 0,19
MMOJIb). CMeCh 1era3upyroT u 0OpaTHO 3aMOHAIOT a30TOM TPH Pasa, 3aTeM MEePEeMEIIUBAIOT MPH
20°C B Teuenne 13 4. Cmech 3ateM pa30aBisir0T Bonoi u skcrparupyrot EtOAc. Opranndeckuit

CJIOM IPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJH, CylIaT Haj 0e3BoAHbIM NarSO4, GUIbTpyIOT
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U KOHLIEHTPUPYIOT C MOJyYEHUEM OCTaTKa, KOTOPbI OYUIAIT XpoMmaTorpadueii Ha Cuarkarese
(0-25% >Tunauerar/meTposieiiHbIN 3QHUp) C MOTYICHHEM YKa3aHHOTO B 3aT0JIOBKE COSTMHEHUSI.

Cramus 4.  2-x30p-6-mukjaooytmi-N-(2-cynshamonnnupunng-4-un)gukotugamuny K

pacTBopy N-(2-(N,N-6uc(2,4-numeTokcubeH3 w1 )Cynb(paMous ) TUpUANH-4- 11 )-2-XJ10p-6-
uuknoOyTuHukotuHamuzaa (0,67 r, 1,0 mmosb) B quxyopmeras (5 mu) nobasssitor TOK (5 mi).
Cwmecy mnepememmBaror npu 20°C B TedeHue 2 4. 3aTeM CMeChb KOHLEHTPUDPYIOT IIpU
MOHKEHHOM JIaBJICHUH C TOJY4YeHHEM YKA3aHHOT'O B 3ar0JIOBKE COEAMHEHUS.

IIpomexxyTouHOE coearuHeHue 35

MEeTHI-6-1UKI00yTIII-2-(4.4- nudTopasenas- 1 - Ui ))HUKOTUHAT

Cwmecp Hogua Hukensa(Il) (61 mr, 0,20 mmonb), nupuanH-2,6-6uc(kapOokcuMuaamMumaa)
(32 wmr, 0,20 mmonp) u mmeKa (0,26 T, 3,9 MMOJB) 3arpykarT B NPOOHPKY M MPOOUPKY
BAaKyYMHUPYIOT B 00paTHO 3anonHsroT a3otoM. Jobasmsrot JIMA (4 Mi1) 1 cMeCh epeMeInBaroT
B TeueHne 5 mMuHyT npu 25°C. PactBop merun 6-xnop-2-(4,4-mudropasenan- 1-min)HUKOTHHATA
(0,30 1, 0,98 mmonb), 6pommukiodytana (0,27 r, 2,0 mmonb) u Homuna Hatpus (0,30 r, 2,0
mmodb) B IMA (4 min) noGasinsitoT k cMecn. Cmech HarpesaroT 10 100°C B Treuenue 13 4. 3atem
cmech GubTpyroT, U QrbTpar pasdasisor Bogod U skcrparupyror EtOAc. OObpenuHeHHbIe
OpPTaHUYECKHE CJIOM TPOMBIBAIOT HACBILIIEHHBIM PAacTBOPOM COJIM, CYLIaT Haja Oe3BOAHBIM
NaySO4, GUABTPYIOT U KOHLEHTPUPYIOT MPU MOHIKEHHOM JABJIEHUU C MOJYYEHHEM OCTaTKa,
KOTOpbIM ounmaroT xpomarorpadueit Ha cunukarene (I19:EtOAc=5:1) ¢ mnomydeHuem
YKa3aHHOTO B 3ar0JIOBKE COEIUHEHMSI.

IIpomexyTouHoe coearHeHue 36

MeTu 5-6pom-2-(4.4- mudbropnunepunut- 1 -un)-6-(Tpud ToOpMETHIT ) HUKOTUHAT

o] 0 O Q
Br- -
o — o o — er
) & . g
F,c” N7 el FiC” O NT e FaC” N IO(F FsC”7 N I\O(F

F F

Cragusa 1. wmerun-2-xyop-6-(tpudropmernn)nukornnar K pactBopy  2-xJ0p-6-

(TpudropmeTrin)HuKoTHHOBOH KucaoThl (0,50 1, 2,2 Mmmonb) B JIXM (10 mur) u MeOH (1,1 mu)
npu 25°C B atmMocdepe azota 1oOaBISIOT MO KarisiM (TpuMeTmicuimn)aunasomeran (1,8 mi, 3,6
MMOJb;, 2 M B nusTHioBoM s¢upe). Cmeck nepememuBatoT npu 25°C B teuenne 1 4. 3arem
cmech racat AcOH (76 mkn, 1,3 MMOib) M KOHIEHTPUPYIOT NPH IMOHMKEHHOM aBJICHUH.
ITonyuennsiii octatok pactBopsitoT B EtOAc. Opranudeckuil ClONH OTAENSIOT, MPOMBIBAIOT
Bomol, HaceimeHHbIM NaHCOs, cymar wang MgSOs, (GUIbTPYIOT W KOHUEHTPUPYIOT C
MOJIyYEHHEM OCTaTKa, KOTOpbIH ouumiaroT Xxpomarorpadueii Ha cumkarene (0-30%

sTunaneraT:3TaHo (3:1)/rekcaH) ¢ MOMy4YeHHEM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHUSI.
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Cramus  2:  wMeruia-2-(4.4-mudropnunepunud-1-un)-6-(tpudropmernn)aukorudar K

pactBopy MeTHI-2-XJ0p-6-(TpudTopmernn)uukorunara (0,28 r, 1,2 mmonb) B N-mermi-2-
nupposuanaone (12 mun) mobGasmsiror 4,4-nudropnunepunud (0,15 v, 1,3 mmons) u Ko,COs
(0,32 1, 2,3 mmoinb). Cmeck nepememnBatoT npu 60°C B TeueHune 4 4, 3aTeM OXJIAXKAAIOT A0 KT,
pazbaBisiroT Bonmoit M akcrparupyroT EtOAc. Oprannueckyro a3y mpoMBIBAIOT BOAOH, CylIaT
Hagy MgSO,, GUIBTPYIOT M KOHIEHTPUPYIOT NPH TMOHWKEHHOM JaBICHUU C MOJyYeHHEM
OCTaTKa, KOTOPbI ounmarT Xxpomarorpadueil Ha cunmkarene (0-30% »>TuianeTaT:3TaHON
(3:1)/rekcaH) ¢ MoJy4eHHEM YKA3aHHOI'O B 3ar0JIOBKE COEAMHEHMSI.

Cramus 3: metui-5-6pom-2-(4.4-iudbropnunepuaus- 1-mun)-6-(tpud TOpMETHI JHUKOTUHAT

K pactBopy merun 2-(4,4-mudToprunepunus- 1-ni)-6-(tpudropmermn)aukorunara (0,10 r, 0,31

mMmosb) B aueronutpuie (1,5 mu) npu 25°C pobasmsror NBS (66 wmr, 0,37 mmons). Cmech

nepememmBatoT npu 25°C B Tedenwe 2 Y, 3aTeM racsAT BOAOW u 3kcTparupyroT EtOAc.

Opraanueckuii cioi otaensitor, npombiBatoT HackimeHHbIM NaHCO;, cymar mam MgSO.,

(UIABTPYIOT ¥ KOHLEHTPHUPYIOT € MOJIYYEHHUEM OCTaTKa, KOTOPBIA OYHINAIOT XpoMarorpaduen Ha

cunukareye (0-20% sTunanerat/rekcaH) ¢ IOJYyYEeHHUEM YKa3aHHOTO B 3ar0JIOBKE COSIUHEHMSI.
IIpomexxyTouHOE coenuHeHue 37

2-x510p-N-(2-cynbhaMomnnupuana-4-un)-6-(tpudToOpMETHI JHUKOTUHAMUL

T ChNo
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Cranus 1: TpeT-Oy T TpeT-OyTun((4-(2-x10p-6-

(TpudTOPMETII ) HUKOTHHAMIIO )THPUANH-2-1i)cyiabdonmn)kapdbamar K pactBopy 2-xJ10p-6-

(TpudropmeTin)HuKOTHHOBON KucioThl (1,0 T, 4,4 Mmoib) u Tper-OyTuia(4-aMMHONUPUANH-2-
wn)cynbdonun (tper-Oyrun)kapbamara (1,5 1, 4,4 mMonb) B nupuaune (10 mi) noGaBisroT
POCI; (1,2 mn, 13 mmonb). Cmech nepememuBator npu 0°C 10 muH, 3aTeM racstT BOAOW U
skctparupytotr  EtOAc. OpraHuyeckuili  CJOW  OTHENSIOT, TPOMBIBAIOT  HACBIIEHHBIM
HACBIIEHHBIM pPACTBOPOM coyi, cymar Haa NapSOs, (GUIBTPYIOT U KOHLEHTPUPYIOT C
MOJIyYEHHEM OCTaTKa, KOTOpPbIA OuMIIarT Xpomarorpadueid Ha cunukarene (0-30%
NEeTPOJICHHBINH 3PHUP/>THIIALIETAT) C MOJyYEHHEM YKA3aHHOTO B 3ar0JIOBKE COSTUHEHHS.

Cragus 2: 2-xyop-N-(2-cynbdhamomnupuans-4-mn)-6-(tpudropmermn ) Hukotudamug K

cmecu  Tper-Oytmnn  Tper-OyTui((4-(2-x10p-6-(TpudTOPMETHUIT)HUKOTUHAMHIO ) TUPUAMH-2-
wi)cynbponmn)kapbamara (1,0 r, 1,9 mmonp) B quxnopmerane (16 min) nobasmsror TOK (8,0
w1, 104 mmonb). Cmech nepememnBaroT npu 20°C B Tedenne 1 4, 3aTeM KOHLEHTPHPYIOT MPHU
NIOHMKEHHOM JaBJIEHHUH C ITOJIyY€HHEM YKa3aHHOT'O B 3ar0JIOBKE COCTMHEHUSI.

IIpomexyTouHOE coeaguHeHue 38

1-(6-x50p-5-(Tpud TopMeTII )IUPUAUH-2-1a )-4.4-nudTopazenad
F.C
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Cwmecp 2,6-nuxnop-3-(tpudropmermn)mupununa (3,0 r, 14 mmons), DIPEA (7,3 mi, 42
MMOJIb) U 4,4-nudropasenana runpoxynopuaa (2,9 r, 17 mmons) B IM® (10 M) nepemMernBaroT
npu 20°C B Teuenue 10 u. 3areM cmech paszdaBisalOT Bomoil u skcTparupyroT EtOAc.
Opranudeckuii CJIOM INPOMBIBAIOT HACBILIEHHBIM pPAaCTBOPOM COJIHM, CyLIaT Hajx Oe3BOAHBIM
Na,SO4, QuABTPYIOT M KOHLEHTPUPYIOT C TMOJYYEHHEM OCTaTKa, KOTOPBIM OUYHINAIOT
xpomarorpadueri Ha cumkarene (0-25% stunanerat/[I3) ¢ monydeHueMm ykKa3aHHOTO B
3aroJIoBKe COETUHEHUS.

IIpomexxyTouHoe coenuHeHue 39

TpeT-oyTIi((4-(5-6pom-2-(4.4-nudropnunepuani- 1 - ui))HUKOTUHAMUIO JITUPUIUH-2 -

un)cyabdhonun) (TpeT- 6VTHJ1)Kap6aMaT

Q

F

Cramgus 1. 5-6pom-2-(4.4-nudropnunepunus- 1-un)nupuaud-3-kapOodosas kucjora K

cMmecu S5-Opom-2-xnopnupuauH-3-kapoonosoii kucnotsl (8,0 r, 34 mmons) B NMP (80 mu)
nobasysitor DIPEA (14 1, 0,11 monb) u 4,4-mudropnunepuans (4,5 v, 37 MMOIB) MOX a30TOM.
Cwmech nepememnBatoT npu 120°C B teuenue 16 vacos, 3atem oxnaxknarT a0 0°C, racat 6M
HCl u skcrparupyior EtOAc. Opranudeckuil CIOW OTAENSIOT, NMPOMBIBAIOT HACBILIEHHBIM
pPacTBOPOM COJM M CyLIaT NPH NOHW)KEHHOM [aBJIEHUH C IOJYYEHHEM OCTaTKa, KOTOPBIH
NEePeKPUCTAIIIM30BBIBAIOT U3 FEKCaHa C IMOJIYYEHUEM YKa3aHHOTO B 3ar0JIOBKE COEIMHEHMS.
Cragus 2: tper-Oyrua-N-([4-[5- Opom-2-(4.4-nudropnunepuant-1-uinupuans-3-

amuno JnupuanH-2-uncynedonmn)-N-Tper-Oyrunkapbamar K pactBopy  5-Opom-2-(4,4-

nudroprmnepuaus- 1 -wn)nupuauH-3-kapooHosoi kucaoTs! (9,0 T, 28 MMonb) u TpeT-OyTui (4-

AMUHONMPUAUH-2-1)cynbGoHun (Tper-Oytmn)kapbamara (9,2 r, 28 mmonab) B nupugure (90
i) pobasnsiror POCl; (3,0 1, 20 mmonb) mpu 0°C. CMech mepeMeInuBaroT NMpH KOMHATHON
TeMrepaTtype B TeueHwe 2 4YacoB. 3aTreM cMmech oxyaxknparotT o 0°C, racsat Bomod
skcTparupyroT EtOAc. OpraHuueckuil CIOW  OTHENSIOT, MPOMBIBAIOT  HACBIIEHHBIM
HACBILIEHHBIM PACTBOPOM COJIM M CYLIAT MPH MOHMKEHHOM JaBJIEHHH C MOJy4YE€HHEeM OCTaTKa,
KOTOPBIM O4MIIAOT XpoMartorpadueii Ha cuukarene (33% sTunanerat/rekcaH) ¢ MmojydyeHHeM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.
IIpomexxyTouHoe coenuHeHue 40

4 4-nudropazenad ruaApOXJIOPUI
F

F

N HCI
H

Cramusi 1. Tper-Oyrmn-4.4-nudropazenan-1-kapbokcunar K pacrBopy Tper-OyTui-4-

okcoaszenas-1-kapookcunara (80 r, 0,38 momnp) B JIXM (0,56 1) npu 0°C no6aBisIOT MO Karusm
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pactBop TpudTopuma audTWwiamuHOocepsl (240 r, 1,5 momp) B AXM (1,4 1n). Cwmech
nepememmBaroT pu 0°C B TedeHue 3,5 4acoB, 3aTeM TacsiT BOAHBIM PacTBOPOM KapOoHaTa
HaTpusi (HACHIEHHBIM) U SKCTPArupyroT nuxyjopmeraHoM. OObeInHEHHbIE OPraHUUECKHe CIIOU
cymar Haa NaxSOy, GUIbTPYIOT U KOHIEHTPUPYIOT IPU MOHIKEHHOM JaBIIEHUH C TOJTy4YEeHUEM
ocTaTka, KOTOpbI ounmaroT Xxpomartorpadueii Ha cumnmkarene (6-50% EtOAc/rekcan) c
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHMSI.

Cramms 2: 4.4-nuxaopasenan rujapoxgopun Cmecws Tper-OyTin-4,4-nudropasenan-1-

kapOokcunara (105 r, 1,0 monb) u 4M HCI B nuokcane (1,0 51, 4,0 MOJb) MepEeMEIIUBAIOT TPU
KOMHATHOW TeMmepaType B TedeHue | yaca. 3aTeM CMeCh KOHLEHTPHPYIOT MPH MOHMKEHHOM
JaBJIEHNH C TIOJTyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSMHEHUS.

IIpomexyTounoe coequHenue 41

2.5-nuxyop-4.6-numerwi-N-(2-cyabh aMOMITUPUANH-4 - 11 ) HUKOTUHAM U
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Cramus 1. 2 5-puxnop-4.6-numerunnukoruHamun K cmecu  2,5-puxiop-4,6-

numetmiHukoTHHOHUTpHa (1,0 r, 5,0 mmons) u K,CO;3 (1,4 1, 10 mmons) B JIMCO (10 mu)
nobasisiroT H,O; (0,87 mut, 10 mmone). Cmech nepemermmnBaroT npu 20°C B Teyenne 2 4. 3atem
cMmech pa3daBisiIoT Bomoll u akcTparupyioT EtOAc. OObenuHeHHBIE OpPraHUYECKHUE CIIOH
IPOMBIBAIOT HACBHIIEHHBIM PACTBOPOM COJIM, cymiaT Hax Oe3BomHbIM NarSO4, GUIBTPYIOT U
KOHIEHTPUPYIOT C IMOJIYYeHUEM OCTaTKa, KOTOPBIA OUMIIAIOT Xpomarorpadueil Ha CHUIHKarese
(nerponelinpiii 3pup/sTunanerar 1:2) ¢ noaydeHHEM YKa3aHHOTO B 3arOJIOBKE COEIMHEHUS].
Cragus 2: Tper-OyTua Tper-OyTrn((4-(2.5-nuxmnop-4.6-

IMMETHIHUKOTHHAMMIO ) IUPUANH-2-1i)cynbdonun)kapbamar K pactBopy  2,5-muxinop-4,6-

numetrrnaukotuHamuaa (1,0 r, 4,6 mmons) B 1,4-nuokcane (15 mut) nobasmstor Cs,CO5 (3,0 T,

9,1 wmmomnp), XantPhos-Pd-G2 (0,41 r, 0,46 mmonb) u Tper-OyTmn((4-OpoMmupuanH-2-
wn)cynbdonmn)(Tper-OyTin)kapbamar (IlpomexxyrouHoe coenunenne 7, 2,0 r, 5,0 mMmounb).
PeakunoHHYI0O CMeCh JerasupyroT H OOpaTHO 3aloJIHAOT a30TOM TPH  pasa, 3areM
nepemeruBaroT npu 100°C B Teuenue 13 u. Cmeck pa3baBisitoT Bomol u skctparupyroT EtOAc.
OObenrHEHHBIE OPTAaHUYECKHE CJIOM MPOMBIBAIOT HACBHIIEHHBIM PACTBOPOM COJIM, CyIIAT Haj
6e3BogHbIM NaySOs, QUIABTPYIOT U KOHLEHTPUPYIOT € MOJYYCHHEM YKa3aHHOTO B 3aroJIOBKE
COEMHEHMsI, KOTOPOE MPUMEHSIFOT Ha CIENYIOIel cTaauu 0e3 JaibHeHIel OUUCTKH.

Craqus  3:  2.5-nuxyop-4.6-nuMmerii-N-(2-cyibhaMOUInupuaue-4- i) HUKOTUHAM UL

Pacteop  Tper-Oytmnm  Tper-Oyrmn((4-(2,5-auxnop-4,6-IMMETHITHUKOTHHAMU/IO ) T PUINH-2-
wi)cynbponmn)kapbamara (1,9 r nHeoummenueii) B JAXM (10 mm) u TOK (20 mm)
nepememnBatoT npu 20°C B TedeHue 2 4. PeaKUMOHHYIO CMeCb KOHLEHTPUPYIOT IIpH
TOHIDKEHHOM niaBjieHUH. [lojy4deHHBI OCTaTOK pasz0aBisitOT BOAoW u skcrparupyroT EtOAc.
OObennHEeHHBIE OPraHUYECKHE CJIOM MPOMBIBAIOT HACBHILIEHHBIM PACTBOPOM COJIM, CyLIAaT Hax
6e3BogHBIM NaxSOy4, QUABTPYIOT U KOHLEHTPUPYIOT NPU MOHIKEHHOM JIaBJICHUH C MOJyYeHUEM

OCTaTKa, KOTOPbIM OYHMINAIOT Xpomarorpadueil Ha cuiukarene (neTponeiiHslil 3¢up/sTHnaneraT
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1:2) ¢ mosy4eHneM yKa3aHHOTO B 3arOJIOBKE COSTHMHEHUSI.
[TPUMEPBI
ITpumep 1

2-(4.4-mudroprnunepunut-1-mi)-N-(6-cyabhaMOUIITUpa3uH-2-11)-5-

(TpudTOPMETUI )HUKOTUHAMU
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Cramus  1: N-(6-(N.N-6uc(2.4-mumerokcubensmi)cyibhamonn)nupasus-2-mi)-2-(4.4-

audropnunepuanH- 1-mn)-S-(TpudTOPMETHIT) HHKOTUHAMHEJT K pacTBopy 2-(4,4-

mudroprunepuans- 1-mn)-5-(tpudpropmernn)nukorunamuna (Ilpomexxyrounoe coenunenne 20,
50 wr, 0,16 mmonb) B 1,4-nuokcane (1,5 min) gobasnstor CsrCOs (110 mr, 0,32 mmons), 6-xJop-
N, N-6uc(2,4-numerokcubensmn)nupasut-2-cynabponamun (120 mr, 0,243 mmons) u Brettphos-
Pd-G3 (22 wr, 0,024 mmonp). Cmech nepememuBaroT npu 100°C B Tedenue 13 yacos, 3arem
bunbTpyrOT, pazdasisoT Bomoil u skcTparupyroT EtOAc. O0benuHEeHHbIE OPraHUYecKHue CIIOH
IPOMBIBAIOT HACBILIEHHBIM PaCTBOPOM coiy, cymat Haa NapSOy, GUIbTPYIOT U KOHIEHTPUPYIOT
C TIOJIyYeHHEM OCTaTKa, KOTOPbIH ouninarT Xxpomarorpadueii Ha cunukarene (II3/EtOAc=2:1) ¢
NOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHUSI.

Cragus 2: 2-(4.4-mudbroprnunepuang- 1-ui)-N-(6-cyabhaMonInupasud-2-mui)-5-

(TpudTOPMETIIT ) HUKOTHHAMHT K pacTBopy N-(6-(N,N-6uc(2,4-

AUMETOKCHOEH3MI)Cy b aMon)mupasut-2-un)-2-(4,4-nupropnunepunus- 1-um)-5-
(Tpudropmerin)HukoTuHaMuna (60 mr, 0,078 mmonb) B JIXM (3 mi) nobasisror T@K (0,5 mu).
Cwmecp nepememmBaroT npu 28°C B TeueHue 2 4acoB. 3aTe€M CMeCh KOHLEHTPUPYIOT IpH
NOHIDKEHHOM JIaBJIEHHMHM C TIOJIy4eHHEM OCTaTKa, KOTOPbIM OYMINAIOT Xpomarorpaduei ¢
obOpamennoit daszoit (45-100% MeCN/Boga ¢ 0,1% TOK, C18 konoHkKa) C MOJy4YEeHHEM
ykazaHHOrO B 3arosioBke coenuHeHus. MCHP m/z (M+H): paccuurano 467,1, Haiineno 466.9.
'H AMP § (u./min.) (400 MT', CD3OD): 9,71 (c, 1H), 8,90 (¢, 1H), 8,59 (x, J=1,2 T', 1H), 8,18
(m, J=1,6 T'y, 1H), 3,67-3,70 (m, 4H), 2,04-2,13 (m, 4H).
ITpumep 2

2-(4.4-mudropnunepunui-1-mi)-N-(4-ruapOKCUITHPUMHUANH-2-1JI)-5-

(TpudTOPMETHUI )HUKOTUHAMU
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Cranus 1: 2-(4.4-mupropnunepunit- 1 -mi)-N-(4-MEeTOKCUTUPUMUIAH-2- WJI)-5-

(rpudropmernn)aukoruHamun K pacteopy 2-xiop-4-merokcunupumuansa (40 mr, 0,28 mmonb)
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B nuokcane (3 mun) nodasnsroT Cs,COs3 (0,27 1, 0,83 mmonsb), 2-(4,4-mudTopnunepunus- 1-um)-5-
(tpudropmermn)uukoruHamun (IIpomexxyrounoe coegunenne 20, 94 wmr, 0,30 mmonb) u
Brettphos Pd G3 (50 mr, 0,055 mmonb). Cmece nepememusatot rnpu 100°C B Teuenue 16 4 non
a30TOM. 3aTeM CMeCb OYHMINAIOT Xpomartorpadueit Ha cuaukarene (TETPOJICHHBIHN

3¢pup:EtOAc=3:1) ¢ nmonyueHnemM yka3aHHOTO B 3ar0JIOBKE COCIUHEHUSI.

Cranus 2: 2-(4.4-nudropununepunut- 1 -min)-N-(4-rugpOKCUTUPUMALUH-2- 11 )-5-

(TpudTOPMETHIT ) HUKOTHHAMUJL K pacTBopy 2-(4,4-mudroprnunepuaus- 1-um)-N-(4-

METOKCUITUPUMHUINH-2-1)-S-(Tpudropmermn)iukornHamuga (60  wmr, 0,14  wmmonb) B

aneronutpuiie (1 mu) nobasmsitor Wonua Hatpus (86 mr, 0,57 mmonb) u TMS-CI (62 wr, 0,57
mmodtb) Tipu 25°C. Yepes 5 muH, cmech HarpeBatoT npu S0°C B TeueHue 3 4acoB. 3aTeM CMeCh
OYMINAIOT XpoMmarorpadueid ¢ obpameHHONW (a30il ¢ MOJYYEHHEM YKA3aHHOTO B 3aroJIOBKE
coennrennsi. MCHP m/z (M+H): paccunrano 404,1, natineno 404,2. 'H AMP § (u./mmH.) (400
MTI'y, CDCls): 8,71 (¢, 1H), 8,45 (¢, 1H), 7,75 (n, J=7,2 'y, 1H), 6,31 (n, J=7,2 T'y, 1H), 3,52-
3,60 (m, 4H), 2,15-2,29 (m, 4H).

ITpumep 3

5-(2-(4.4- nudropnunepunnd- 1 -win)-5-(tpud TOpMeTHWI ) HUKOTUHAMU IO )ITUKOJIUHOBAS

KHCJIOTa

Q
F o J\Nj)kcm
FWN P
> H
N" °N
OVF

F

Brettphos Pd G3 (18 mr, 0,019 mmonb) no0aBisitoT k nepemernnBaeMoit cmecu 2-(4,4-
nudroprunepunus- 1-un)-5-(rpudropmermn)aukornnamuna (Ilpomexyrounoe coenunerue 20,
40 wmr, 0,13 mmonb), Cs,CO;3 (130 mr, 0,39 mmonb) U Metua S-OpommnukonuHara (33 wr, 0,15
MMmoJib) B 1,4-muokcane (2 mu). Cmech nepememnuBatoT npu 100°C B Teuenue 18 4, 3arem
OXJIAKNAT A0 KT, 00pabaThIBAIOT BOXOM M 3KCTPArupyroT stuianeratoM. OObenuHEHHbIE
opranuueckue ciou cymar Hax NapSO4, QUIBTPYIOT U KOHLEHTPHUPYIOT MPHU TOHMKEHHOM
JABJICHUH C TIOJIyYEHUEM OCTaTKa, KOTOPBIA OYMINAKT XpomaTorpadueii ¢ odpaineHHOH ¢a3oi
(40-100% AcCN/Boma ¢ 0,1% T®K, C18 kosoHKa) ¢ MOJYYEHHEM YKAa3aHHOTO B 3aroJIOBKE
coenunenns. MCHP m/z (M+H): paccumrano 431,1, Haiineno 431,2. 'H SIMP § (u4./mn.) (400
MTI ', CD3;0D): 9,10 (c, 1H), 8,56 (c, 1H), 8,49 (n, J=8,4 I';, 1H), 8,28 (x, J=8,3 'y, 1H), 8,13
(n, J=1,6 T', 1H), 3,59-3,84 (M, 4H), 1,84-2,23 (M, 4H).

ITpumep 4
4-(2-(4.4-mudropnunepunu- 1-mn)-5-(tpud TOpMeTUI ) HUKOTUHAMU IO )TUKOJIUHOBAS
KHCJOTa
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Brettphos Pd G3 (8,8 mr, 9,7 MkMonb) n00aBIsAOT K nepeMernnBaeMon cmecu 2-(4,4-
mudroprnunepuans- 1-mn)-5-(tpupropmernn)nukorunamuna (Ilpomexxyrounoe coenunenue 20,
20 wmr, 0,065 mmonb), Cs,CO5 (63 mr, 0,19 mmonb) u Metun 4-6pomnukonuHara (17 mr, 0,078
mmosb) B 1,4-nuokcane (2 mi). Cmech nepemenmBaror npu 100°C B teuenue 18 4, 3arem
OXJIKIAIOT A0 KT, 00padaThIBalOT BOMOW M IKCTPArupyroT sTtuianeratoM. OObequHEHHbIE
opranndeckue ciou cymar Hag NaSOy4, QUabTpyrOT 1 KOHIEHTPHPYIOT C MOJyYeHHUEM OCTaTKa,
KOTOPBIH OUUINAIOT XpoMaTorpadueit ¢ obpamennoii ¢pasoii (40-100% AcCN/Bona ¢ 0,1% TOK,
C18 konoHKa) C mony4YeHHeM Yyka3aHHOro B 3arosioBke coenuHeHus. MCHP m/z (M+H):
paccuntano 431,1, naiineno 431,2. 'H AMP § (a./mnn.) (400 MI'u, CD5;0D): 8,64 (n, J=6,1 I'ly,
1H), 8,60 (c, 2H), 8,31-8,37 (M, 1H), 8,18 (n, J=2,2 'y, 1H), 3,63-3,75 (M, 4H), 1,96-2,15 (M,
4H).

ITpumep 5

N-(6-unaonupuanH-3-mn)-2-(4.4-nudropnunepunus- 1 -umn)-5-

(TpudTOPMETHUI )HUKOTUHAMU

N
e F o A Z
F NN AN
| | H
N™ °N
Q)
F
K pacTBoOpy 2-(4,4-mudroprmunepunus- 1-ni)-5-(TpudropMeTII ) HUKOTHHAMHUAA

(ITpomesxxyTounoe coexpmnenue 20, 20 mr, 0,065 mmonb) B 1,4-nuokcane (2 mu) n100aBISIOT
Cs,CO3 (63 mr, 0,19 mmonb), S-6pomnukonunornTpui (12 mr, 0,065 mmone) u Brettphos Pd G3
(8,8 mr, 9,7 Mmkmonb) npu nepemenBanuu npu 25°C. PeakIMOHHYI0 CMeCh MEPEMELINBAIOT MPH
100°C B Teuenuwe 12 4, 3areM OXJAKOAIOT IO KT, 00paOaThIBAalOT BOMOW M SKCTPATHPYIOT
stinanerat. OObenaMHEHHbIE OpraHudeckue ciow cymar Hajg NapSOs, duabTpyror u
KOHIIEHTPUPYIOT C MOJIyYEHHEeM OCTAaTKa KOTOPBIM OYMINAIOT XpoMaTorpaduei ¢ oOpalneHHOH
dazoii (AcCN/Boma ¢ 0,1% T®K, C18 konoHKa) C MOJyYeHUEM YKa3aHHOTO B 3arojiOBKe
coenuuenns. MCHP m/z (M+H): paccunrano 412,1, maiineno 412,0. 'H SIMP § (4./mun.) (400
MTI'u, CDCls): 10,23 (c, 1H), 8,80 (m, J=1,6 I'u, 1H), 8,69 (c, 1H), 8,63 (un, J=8,8, 2,2 ', 1H),
8,49 (n, J=1,6 I'n, 1H), 7,82 (», J=8,8 I'y, 1H), 6,30 (¢, 2H), 3,51-3,67 (m, 4H), 2,09-2,28 (M,
4H).
ITpumep 6

2-(azenad- 1-mwn)-N-(5-(MeTwiicy nbh OHUI ) IUPUAUH-3- U )-5-

(TpudTOPMETHUI )HUKOTUHAMU
N
= N 5
O
O

K pactBopy 2-(azeman-1-un)-5-(tpudpropmernn)unkornHamuna  (IIpomexyrodnoe

coenunenue 18, 30 mr, 0,10 mmonp) B nuokcane (1,5 mu) nobasmsror Cs,CO3 (68 wmr, 0,21

MMOJIb), 3-OpoMm-5-(Metun-cynaponmwn)nupuand (25 mr) u Brettphos-Pd-G3 (9,5 wmr, 10
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MkMoib). Cmech mepememmuBatoT npu 100°C B Teyenne 13 wacoB. 3areM cMmech (QHIBTPYIOT,
pazbasisiror JIM® (3 mun) u ouniaroT xpomarorpadueii ¢ oopamenHoi pasoii (40-100% MeCN
B Bozie ¢ 0,1% T@K, C18 konoHKka) ¢ mojy4eHneM yKa3aHHOTO B 3arojiopke coequnenus. MCHP
m/z (M+H): paccuurtano 443,1, Haitneno 443.0. 'H aMP § (a./mmn.) (400 MI'y, CD;OD): 9,07
(m, J=2,4T'u, 1H), 8,85 (x, J=2,0 ', 1H), 8,81 (T, J=2,0 I'u, 1H), 8,46 (n, J=1,2 'y, 1H), 8,02 (7,
J=2,4Tu, 1H), 3,60-3,67 (m, 4H), 3,24 (¢, 3H), 1,85 (wc, 4H), 1,55 (wuc, 4H).

ITpumep 7

2-(3-(runpoxkcuMeTun)nunepuaus- 1-un)-N-(2-cynphamMonanupuanH-4-uin)-5-

(TpudTOPMETII )HUKOTUHAMU

i 0O N
s NH;

SN
> H O//S\b
N I\O/\OH

Cramgus 1: 2-(3-(ruapOKCUMETHI)IIANIEPUANH- 1 -1ui)-5-(TpudTopMernn ) HukotuHamuy K

pactBopy 2-xyop-5-(tpudropmermn)aukornaamuaa (Ilpomexyrounoe coenunenue 19, 60 wr,
0,27 mmonb) B JIMA (1,0 M) noGammsiror nmunepuand-3-mwimeranon (31 mr, 0,27 mmons) u
DIPEA (0,14 mu, 0,80 Mmmoub) no kKarumsiM nipu nepemernnBannn npu 25°C. PeakunoHHy0 cMech
nepememuBaroT npu 100°C B Teyenue 12 4, 3arem 00padaThIBAlOT BOAOW M 3KCTPArupyrOT
EtOAc. OObennHEeHHBIE OpPraHWYECKHE CJIOM IPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM COJIH,
cymar Haa NapSOy, GUIbTPYIOT U KOHIEHTPUPYIOT IPH MOHIKEHHOM JaBIIEHHH C TIOJTy4YeHUEM
oCTaTKa, KOTOPbIM OYHUINAIOT Xpomarorpadueil Ha cunmkarene (MeTposeiHbIi d3pup/>THIaneTaT
1:2) c mony4eHneM yKa3aHHOTO B 3arOJIOBKE COSTMHEHUSI.

Crammss 2.  Tper-Oyrun  Tper-Oyruia((4-(2-(3-(ruapoKcUMeTHI ) IunepuanH- 1 -um)-5-

(TpudTOPMETHIT) HUKOTMHAMUIO )IUPUANH-2-ui)cynbdonmn)kapbamar K pactBopy  2-(3-

(TuapOKCHMETHI ) IUNIepUANH- 1 -1i)-5-(Tpudropmerin)HukoTuHamuaa (20 mr, 0,066 Mmonb) B

1,4-nuokcane (1,0  mum)  pobaemsiror  Tper-OyTma  Tper-OyTHI((4-XIOpnupUIrH-2-
wi)cynbponmn)kapdbamar (23 mr, 0,066 mmonb), kapOoHat nesust (21 mr, 0,066 mMmoib) u
Brettphos Pd G3 (60 mr, 0,066 mmonb) npu 25°C. PeakiMOHHYIO CMECh NMEPEMEITUBAIOT MPH
100°C B Teuenue 12 4 B armocdepe azora. Cmech 3aTeM 00padaThHIBAIOT BOJOH U SKCTPATHPYIOT
EtOAc. OObennHEeHHBIE OpPTaHUYECKHUE CJIOM IMPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM COJIH,
cymar Haa NapSOs, GUIbTPYIOT U KOHIEHTPUPYIOT MPH MOHIKEHHOM JaBJIEHHH C TIOJTYYEHUEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cramus 3: 2-(3-(ruppokcuMeru)nunepuand- 1-min)-N-(2-cynsdhamonanupuaug-4-ui)-35-

(TpUdTOPMETHIT ) HUKOTHHAMUL K pacTBopy TpeT-OyTun Tper-OyTumn((4-(2-(3-

(TMAPOKCHMETHI ) TUITEPUANH- | -1T)-5-(TPUPTOPMETHI ) HUKOTHHAMUAO ) TUPUAUH-2-

wi)cynbponmn)kapdbamara (20 mr, 0,032 mmois) B AIXM (2,0 M) nodasnsitor TOK (1,0 mut) mo
KarsiM nipu nepeMewtnBanuu npu 25°C. PeakuuoHHyro cMech nepememuBaroT npu 25°C B
TedeHne 3 4. 3aTeM CMeChb KOHLIEHTPUPYIOT TPU TOHW)KEHHOM MaBICHMH M OYUIIAIOT
xpomatorpadueit ¢ obpamennoit ¢azoii (MeCN B Bome ¢ 0,1% T®K, C18 kosonHka) ¢

MOJIy4eHHEeM yKa3aHHOro B 3arojioBke coenuHeHus. MCHP m/z (M+H): paccuurtano 460,1;
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Haiineso 460,2. 'H SIMP & (a./mnn.) (400 MI'u, CDCls): 10,77 (¢, 1H), 8,56 (¢, 1H), 8,54 (c,

1H), 8,40-8,44 (M, 1H), 8,02 (¢, 1H), 7,98-7,99 (m, 1H), 5,10 (c, 2H), 3,63-3,66 (m, 2H), 3,56-

3,57 (M, 2H), 2,91-2,98 (v, 2H), 1,84-1,88 (M, 2H), 1,15-1,21 (m, 2H), 0,76-0,77 (m, 1H).
ITpumep 8

2-(azenan-1-mn)-N-(5-kapbamomnnupunus-3-ui)-5-(Tpud TOpMeTHI JHUKOTUHAM U
S 1 ’Nl

P N x NH->
Fol L H J

"

Cramus 1: 2-(azenas- 1-ui)-N-(5-nuaHomupuang-3-ui)-S5-(TpudTopMeTH )JHUKOTUHAMU T

K pactBopy 2-(azenan-1-mn)-5-(tpudropmermn)uukoruHamuna (IIpomexyTouHOEe COenMHEHUE
18, 45 wr, 0,16 mmons) B 1,4-nuokcane (1,5 mu) nobasmsror CsCOs (100 mr, 0,31 Mmonb), S-
OpomuukoTHHOHUTPpHI (29 wmr, 0,16 mmone) u Brettphos-Pd-G3 (14 wr, 0,016 mmors).
Peakunonnyro cmeck nepemernuBaroT npu 100°C B reuenne 13 yacos, 3aTeM pa3daBIsSIOT BOJOH
u skcrparupyror EtOAc. OObenuHEHHblE OpPraHWYECKHE CJIOM MPOMBIBAIOT HACHIIEHHBIM
pactBopoM cony, cymar Hag NapSOs, QUABTPYIOT U KOHLUEHTPHUPYIOT C MOJYYEHHEM OCTATKa,
KOTOPBI OYMINAIOT XpoMmartorpadueit Ha cunmkarene (merposeiasiii 3¢gup/EtOAc= 3:1) ¢
MOJIyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Cranus 2: 2-(azenan- 1-un)-N-(5-kapOaMOWIITUPUINH-3 -1 )-5-

(tpudropmermn)nukoruHamuny K pacrBopy  2-(azemas-1-wn)-N-(5-umanonupuaus-3-wmn)-5-

(Tpudropmerin)aukoruHamuaa (42 mr, 0,11 mmons) B JIMCO (3,0 mn) nobasnsror K,COs (30
mr, 0,22 mmorb). Cmech nepementnsaroT rpu 20°C B Teuenne 0 MuH, 3ateM HarpepatoT a0 30°C
u nepekuch Bogopoza (1,0 mi, 0,11 MMosb) mo0aBsiFOT MO KarusiM. CMech epeMeIINBalOT MPH
30°C B teuenne 60 muH. 3aTeM cMech (UIBTPYIOT, 00padaThHIBAIOT HACBIEHHBIM PAaCTBOPOM
Na,SOs (1 ), ¢unbtpyrot, pazdasmsiror IMP (3 mu) u ounmmaroT Xpomartorpaduei ¢
obpamennoit (dazoii (30-100% MeCN B Bome ¢ 0,1% T®K, C18 kojnoHKA) C MOJyYEHHEM
yKkazaHHOTO B 3arosioBke coenuHeHus. MCHP m/z (M+H): paccumnrano 408,2, naiineno 408.0.
'H AMP § (4./man.) (400 MI', CD30D): 9,16 (n, J=2,4 T'n,, 1H), 8,84 (x, J=2,0 T'u, 1H), 8,74 (x,
J=2,0 'y, 1H), 8,46 (n, J=1,6 I'u, 1H), 8,01 (x, J=1,6 I'u, 1H), 3,58-3,69 (M, 4H), 1,84 (uic, 4H),
1,54-1,56 (m, 4H).

ITpumep 9

2-(4.4-nudrop- 1 -nunepuann)-6-merni-N-(5-cynbhaMon-3-nupuanI) IHPUANH-3-

kapbokcamun

o /NI
0
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Cramgusa  1: N-(5-(N.N-6uc(2.4-numeroxcubdbensnia)cynbhaMom)nupuaut-3-mi)-2-(4.4-

audropnunepuns-1-mn)-6-mermnnukoruHamua Cmecy Cs,CO;3 (0,19 1, 0,59 mmons), Brettphos
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Pd G3 (18 wr, 0,020 wmmoinb),

cynasponamuna (0,13 r, 0,24 mmons), 2-(4,4-nudroprnunepuans- 1-mn)-6-MEeTHIHUKOTUHAMHIA

5-6pom-N, N-06mc(2,4-1uMeToKCcHOeH3UIT)TUPUAH-3-

(ITpomesxxyTounoe coenunenue 25, 50 mr, 0,20 mmonb) u auokcana (2 mi) npu 20°C mpoayBaroT
IIOTOKOM a30Ta B TeueHue 2 MUH. [IpoOupKy repMeTHvHO 3aKpbiBatOT U HarpesaroT a0 100°C B
teueHne 10 4. 3aTteM CMechb OXJAXIAOT A0 KT, racat Bojou u skcrtparupyroT EtOAc.
Opranuueckuil CIOH NPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJH, CywIaT Haa Oe3BOAHBIM
NaySOs, GuAbTPYIOT M KOHLEHTPUPYIOT NMPH NOHMKEHHOM JaBJICHHU C MOJy4YE€HHEM OCTaTKa,
KOTOpBIM ouMIaT xpomarorpadueir Ha cunukarene (3Tmnanerat/I[I9=1/1) ¢ nonydeHuem
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.
2-(4.4-nudropnunepuanH- 1 -ui)-6-merua-N-(5-cynbhamonanupuauH-3-
(&) K N-(5-(N, N-6uc(2,4-
IUMETOKCHOEH3MI)Cyb(haMorn) mupuanH-3-mn)-2-(4,4- nudrop-nunepunus- 1 -mn)-6-
metuHukotuHamuaa (50 mr, 0,070 mmonb) B JIXM (6 M) modasnsitor TOK (0,027 mu, 0,35

mMMmoJib). Cmech nepememnBaroT pu 20°C B TedueHue 2 4. 3aTeM cMech PHIIBTPYIOT U PUIBTPAT

Cramus 2.

WJT)HUKOTUHAMUJT pacTBopy

KOHLIGHTPUPYIOT TPU TOHIKEHHOM JaBJICHUH C TOJYYEHHEM OCTaTKa, KOTOPBIM OYHINAIOT
xpomarorpadueli ¢ obpamennoii pazoit (30-100% MeCN B Bozne ¢ 0,1% TPK, C18 kononka) ¢
MOJIy4eHHEM YKa3aHHOro B 3arojioBke coeaumHeHus. MCHP m/z (M+H): paccuurano 412,1,
Haiineno 412,1. 'H SIMP & (a./miH.) (400 MI'u, CD5;0D): 8,95 (wc, 1H), 8,82 (g, J=10,96 I'n,
2H), 8,32 (m, J=2,63 I'y, 1H), 7,97 (», J=2,63 I'n, 1H), 3,52 (tur, J=5,48 I'u, 4H), 1,98-2,11 (M,
4H).

TABJIMIIA 1. Coenunenuss u3 npumepa 10 moiy4yarOT COIJIaCHO METOAY CHUHTE3a,

AaHAJIOTUMHOMY METOJly CUHTE3a U3 npumepa 9.

Paccu. Haitineno
[Ipumep Coenunenue Haumenosanue
[M+H]* [M+H]*
N
o | 5-xnop-2-(4,4-nudrop-1-
Cl\f\j\)LN X s"o | N-(Gcymoth
i rmurnepunu)-N-(5-cyibhaMoun-
10 P o NH P Y 4321 431,9
N D\_ 3-UPUAKIT ) TUPUIUH-3-
F
E KapOoKcaMug
ITpumep 11
6-xJ10p-2-(4.4-mudroprmnepunu- 1 -un)-4-metmii-N-(5-cyaphaMOMINUpUIUH-3-
WJ1)HUKOTUHAMU
o) /NI
X N ™ S,NHQ
| _ H 6!\\

Cragusa 1: N-(5-(N.N-06uc(2.4-numeroxkcudensmn )cyabhaMoni ) IUPUANH-3 -1 )-6-XJ10D-

2-(4,4-mudropnmnepuans-1-mn)-4-merunnukornamuy Cmecey tBu-Xphos Pd G3 (11 wr, 0,014

MMOJIb),

6-x510p-2-(4,4- nuproprunepunus- 1 -ui)-4-MeTHTHIKOTUHAMUA

(ITpomexxyTouHOE
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coenunenue 27, 40 mr, 0,14 mmonb), 2-mMeTunnponan-2-onara Hatpus (26 mr, 0,28 mMmoub), 5-
O6pom-N, N-0uc(2,4-numerokcudensnm)nupuaus-3-cyasponamuna (0,11 r, 0,21 mmons) u TT'®
(2,5 mi) mpu 20°C nmponyBarOT MOTOKOM a30Ta B T€YeHUE 1 MUH, 3aT€M I'epMETUYHO 3aKPBIBAIOT
u HarpeBaroT A0 60°C B Tteuenue 12 u. Cmech racat Bomolt u skcrparupyroT EtOAc.
OObenuHEeHHbIE OpPraHUYECKHe CJIOM MPOMBIBAIOT HACBHILIEHHBIM PACTBOPOM COJIM, CyLIAT Haj
6e3BonHbIM NaSOy4, QUABTPYIOT U KOHLUEHTPHUPYIOT € MOJTYYEHUEM OCTATKA, KOTOPBIH OUUILAIOT
xpomarorpadueri Ha cunmkarene (nerponerinbiii 3gup:EtOAc=1:1) ¢ nonydyeHuem yka3aHHOTO B
3aroJIOBKe COCTUHEHUSI.

Cramus 2: 6-xj0p-2-(4.4-nudropnunepunus- 1-un)-4-metunn-N-(5-cynbhaMOouInupuavH-

3- W) HUKOTUHAMUJT K nepeMernBaeMOMy pacTBopy N-(5-(N, N-6uc(2,4-

TUMETOKCHOEH3MIT)CYITb()haMOMIT ) TUPUANH- 3 -1 )-6-Xj10p-2-(4,4-nudTopnunepuaus- 1 -um)-4-
metrwiHHKOTHHaMuAa (50 wmr, 0,067 mmone) B AXM (2 mi) mobasmsror TOK (1,0 mo, 13
mmob). Cmech nepemermBaroT npu 20°C B TeyeHue 1 4. 3aTeM cMech KOHLEHTPUPYIOT MPHU
NOHMKEHHOM JaBIIEHHH C TIOJYYEHHEM OCTaTKa KOTOPBIH OYHMINAIOT Xpomarorpadued c
obpamennoit (azoii (35-100% MeCN B Bome ¢ 0,1% T®K, C18 kojoHKA) C MOJIyYCHHEM
ykazaHHOro B 3arosioBke coenmHeHus. MCHP m/z (M+H): paccuurano 446,1, naiineno 446,2.
'H AMP § (u./mun.) (400 MI't, CD;0D): 8,76-8,95 (m, 3H), 6,90 (c, 1H), 3,44-3,62 (m, 4H),
2,33 (¢, 3H), 1,72-2,06 (m, 4H).
IIpumep 12

5.6-numukionponmi-2-(4.4-nudropnunepunud- 1-mn)-N-(2-cynsdhamonnnupuaug-4-

WJ1)HUKOTUHAMU
0 “ "N

Cramus  1:  5.6-numuxyonponui-2-(4.4-nudropnunepuaud-1-un)aukotuaamung K

nepeMeIIuBaeMOMy  pacTBOpy  6-xyop-2-(4,4-nudropnunepunns- 1-wmn)-5-HOQHUKOTHHAMIIA
(ITpomexxytounoe coemunenue 30, 0,20 r, 0,50 mmonp) B Tomyosie (5,0 mu) u Boge (0,8 mu)
nobGasisiroT kapOonat kanmus (0,21 r, 1,5 mmons), nuknonpomuntpudropdopar kamus (0,30 r, 2,0
mmodib), PA(PPhs)s (80 mr, 0,069 mmons) npu 15°C B atmocdepe azora. CMech mepeMermnBarOT
npu 120°C B TeueHuwe 12 4, 3aTeM OXJIAXKMAIOT JO KOMHATHOW TeMIIEpaTypbl U Pa30aBIsSIFOT
EtOAc. Opranuueckuil cioil NpPOMBIBAIOT HACBIIEHHbBIM pacTBOPOM COJIM, CyLIaT Haj
6e3BoHBIM Cysb(haTOM HATpusi, GUIBTPYIOT U KOHLIEHTPUPYIOT NMPH IMOHIKEHHOM JIaBJICHUU C
NOJIyYeHHEM OCTaTKa, KOTOPBIH OUYMINAIOT Xpomarorpadued Ha cuimukarene (MeTposieiHbIN
3¢up/EtOAc=1:1) c monydeHneM yKa3aHHOTO B 3arOJIOBKE COSTUHEHHUS.

Cramus  2:  N-(2-(N.N-6uc(2.4-numerokcuben3 i )cyabhaMom)IUpuang-4-mn)-5,6-

aunukIonponui-2-(4.4-nudropnunepunut- 1 -win)HukornHamua Cmech  S,6- TUITUKIIONPOITHII-2-

(4,4-mu¢propnunepunus-1-unm)uukornHamuaa (50 wmr, 0,16 mmonp), 4-6pom-N, N-Omnc(2,4-

IUMETOKCHOeH3m)mupuanH-2-cynbdonamuna (125 mr, 0,23 mmonb), Tper-OyToKCcHaa HaTpus
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(45 wr, 0,47 mmonp) u tBuXphos-Pd-G3 (30 wmr, 0,038 mmonb) B TI'® (2 mi) merasupyoT u
0o0paTHO 3amoJHSIOT a30ToM Tpu pasa. Cmeck HarpeBaroT o 60°C B Tedenuwe 12 4, 3arem
pazbassiror  EtOAc. Opranmdeckyro ¢asy cymar Hajg Oe3BOOHBIM Cyib(aroM HaTpus,
(GUABTPYIOT U KOHLEHTPUPYIOT MPHU MOHWKEHHOM JaBJIEHHH C MOJyY€HHEM OCTaTKa, KOTOPBIH
ounmarT xpomarorpadueri Ha cunukarene (merpodeitHbii 3¢pup/EtOAc=2:1) ¢ nonyueHuem
YKa3aHHOTO B 3ar0JIOBKE COSTUHEHUS.

Cranus 3: 5.6-munukionponmi-2-(4.4-nudropmunepuaus- 1 -mi)-N-(2-

Ccyab(haMOUIIUPUANH-4- U1 ) HUKOTUHAMUJ CwMmech N-(2-(N, N-6uc(2,4-

TUMETOKCUOEH3UT )Cyib(haMont ) mupuanH-4-un)-5,6- tuuukionponun-2-(4,4-
mudroprunepuant- 1-mwn)aukoruHamuaa (50 mr, 0,064 mmons) B CHLCl, (2 mut) u TOK (0,5 i)
nepememnBatoT mpu 20°C B TeueHue 4 4. 3aTeM pacTBOPUTENb YAANIAIOT IPU MOHHKEHHOM
JaBJIEHUH C TIOJYYE€HUEM OCTaTKa, KOTOPBbIH OYHINAIOT XpomMarorpaduell Ha CHIHMKarene
(CH,Cl/CH30H=20:1) ¢ mony4eHuWeM YyKa3aHHOTO B 3arojioBke coemuHenus. MCHP m/z
(M+H): paccunrano 4782, Haiinero 478,1. 'H SIMP § (u./mnn.) (400 MI'y, CD;0D): 8,56 (x,
J=6,0 I'u, 1H), 8,43 (n, J=2,0 'y, 1H), 7,84 (an, J=5,6, 2,0 I'u, 1H), 7,65 (c, 1H), 3,34-3,39 (M,
4H), 2,51-2,70 (m, 1H), 1,96-2,10 (M, SH), 0,99-1,13 (M, 6H), 0,59-0,69 (M, 2H).
ITpumep 13

2-(4.4-mudropazenan-1-mn)-N-(2-cyaphamMonnmupuaua-4-umn)-5-

(TpudTOPMETII )HUKOTUHAMU
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Cragus 1: 2-(4.4-nudropazenan- 1 -un)-S-(rpudropmernn)nnkorunamun K pactsopy 2-

xJop-5-(tpudropmerun)nukorunamuna (Ilpomexyrounoe coenunenre 19, 0,50 r, 2,2 MMoJib) B
JIMA (1 mn) nobasnsitor ruapoxyopun 4,4-nudropasenana (0,57 r, 3,3 mmons) u DIPEA (1,2
i, 6,7 mmone) mpu 25°C. Cmeck mepememmuBaroT npu 120°C B Teyenue 12 4, 3atem
pasbasmsiror EtOAc u mpomeiBatoT Bojod. OpraHudeckuil ciiod cymar Hajx Oe3BOIHBIM
cyabdarom HaTpus, PUIBTPYIOT U KOHIEHTPUPYIOT MPH MOHMKEHHOM JaBJIEHHH C TIOJIY4YEHUEM
OCTaTKa, KOTOPBI OYMINArOT Xpomarorpaduedi Ha cunukarene (55% EtOAc/merponeiinbrii
3(up) ¢ MONyuYEeHHUEM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHHUSI.

Cramus  2: N-(2-(N.N-6uc(2.4-numerokcudensni)cynbhamomy ) nupuaus-4-mn)-2-(4.4-

mudropasenan-1-um)-S-(rpudropmernn)aukoruHamun Cmeck tBuXphos Pd G3 (49 wr, 0,062

MMOJIb), 2-(4,4-nmudTopazenan-1-nn)-5-(tpudropmernn)aukornaamuaa (200 mr, 0,62 MMOIb),
1,2  wmmomb),  4-6pom-N,N-6mc(2,4-

IUMETOKCHOeH3mN) mupuanH-2-cynbponamuna (400 wmr, 0,74 wmmomp) u TI'® (2,5 wmm)

2-metmnnponan-2-omara  Hatpus (120w,
IePMETUYHO 3aKPBIBAIOT B MPOOHMPKE B IMEPUATOYHONH KaMepe B MHEPTHOH arMochepe u
HarpesatoT 10 60°C B TeueHue 12 4. 3aTeM peakLMOHHYIO CMECh racsiT BOJOHM U 3KCTPArupyroT

EtOAc. OObenuHeHHbIE OpPraHUYECKHE CJIOM TPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM COJIH,
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cymar Hax Oe3BomHbIM NaxSOs, QUIBTPYIOT W KOHUSHTPUPYIOT C IOJYYCHHEM OCTaTKa,
KOTOPBIA OYMINAIOT Xpomarorpaduedt Ha cuukarene (merposeitasiii 3¢up B EtOAc) ¢
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUS.

Cranus 3: 2-(4.4-mudropazenan-1-mn)-N-(2-cynshamMonnanupuauy-4-mi)-5-

(TpubTOPMETHIT ) HUKOTHHAMHJT K cMecH N-(2-(N,N-6uc(2,4-

AMMETOKCHOeH3MIT)Cy b amonn)mupunuH-4-mn)-2-(4,4- nudropazenas- 1 -wm)-5-
(Tpudropmermn)aukoruHamuaa (280 mr, 0,36 mmoinb) B AXM (2 mi) nobasnsiror TOK (1,0 mu,
13 mmonb) u nepememuBaroT npu 20°C B TeueHne 1 4. Cmech 3aTeM KOHLEHTPUPYIOT MPH
NOHMKEHHOM JIaBJICHMM C TIOJYYEHHEM OCTaTKa, KOTOPbIH OYHINAIOT Xpomartorpadueil ¢
obpamennoit (dazoii (33-100% MeCN B Bome ¢ 0,1% T®K, C18 kojoOHKA) C MOJIyYEHHEM
ykazaHHOro B 3arosioBke coenuHeHusi. MCHP m/z (M+H): paccumnrano 480,1, nHaiineno 480,2.
'H AMP § (u./min.) (400 MI', CD;0D): 8,57 (z, J=5,6 I'n;, 1H), 8,51 (c, 1H), 8,39 (x, J=1,6 T’y
1H), 8,05 (n, J=1,6 'y, 1H), 7,88 (ax, J=2,0, 5,2 T'y, 1H), 3,76-3,86 (M, 2H), 3,47 (c, 2H), 2,26-
2,43 (m, 2H), 1,88- 2,01 (m, 4H).
ITpumep 14

5-nuxsonponwi-2-(4.4-mudropnunepuaud- 1 -un)-6-metusi-N-(2-cynbdh aMOMIITUPUIUH-

4-WJ1)HUKOTUHAMULL
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Cramua  1:  N-(2-(N, N-6uc(2.4-mumerokcubensni)cynbhaMonn ) mupuant-4-mi)-5-

ukIonponui-2-(4.4-nupropnunepunus- 1-un)-6-merunnukorudamun K pacrsopy N-(2-(N,N-
6uc(2,4-numeTokcuOeHs ) cyabpamMont) mupuanH-4-ni)-5-0pom-2-(4,4- nudropnunepuans- 1 -
wn)-6-metmnaukotuHamuaa (Ilpomeskyrounoe coequnenue 26, 50 mr, 0,063 MMOJIb) B TOJyOJIE
(2 mu) u Bozme (0,4 mu1) mobapysiroT LuKIonpormaTpudTopdopar kamust (47 mr, 0,32 mMmonb),
Pd(dppf)Cl, (9,2 wmr, 0,013 mmonb) u KoCO5 (18 mr, 0,13 MMOJb) U CMECh AETa3UPYIOT a30TOM.
Cmech 3arem mnepememmuBaroT npu 100°C B Teyenue 12 dyacoB, pa3daBiAIOT BOIOH U
skcrparupyroT EtOAc. OObenuHeHHble OpraHHYecKhe Clou cymar Haj O0e3BomHbIM NaySOu,
(UIABTPYIOT ¥ KOHLEHTPHUPYIOT € TOJIYYEHHUEM OCTaTKa, KOTOPBIA OYUINAIOT Xpomarorpadueii Ha

cunukarene (merponedineii  3¢up/EtOAc=1:1) ¢ mnojydeHHeM YKa3aHHOTO B 3aroJIoBKe

COEIVHEHUS.
Cranus 2: S-nukionponmi-2-(4.4-mndropnunepunud- 1 -ui)-6-mermin-N-(2-
cynbhaMonTnupuAH-4- 1) HUKOTHHAMHUJT K pacTBopy N-(2-(N,N-6uc(2,4-

IUMETOKCHOEH3MIT)CYIb(haMOmT ) TUPUANH-4- 111 )-S-nuKonponii-2-(4,4-nuropnunepuaus- 1 -

wn)-6-mermHukoTHHaMuaa (40 mr, 0,053 mmone) B AXM (2 min) noGasmsitor TOK (0,4 mn).
Cwmecp nmepememmmBatoT npu 11°C B Teuenue 2 dacoB. 3aTeM cMech (PHIIBTPYIOT M OUYHUINAKOT
xpomatorpadueit ¢ odpamenHoit ¢a3zoit (30-100% MeCN B Boxe ¢ 0,1% TOK, C18 kosnoHka) ¢

MOJIyYeHUEM YKa3aHHOro B 3arojioBke coeaumHeHus. MCHP m/z (M+H): paccuurano 452,1,
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Haiineno 452,1. 'H SIMP § (a./mmH.) (400 MI'y, CD3;0OD): 8,59 (m, J=5,6 I'u, 1H), 8,42 (c, 1H),
7,85-7,87 (M, 1H), 7,76 (c, 1H), 3,46-3,48 (M, 4H), 2,66 (¢, 3H), 2,04-2,13 (m, 4H), 1,88-1,96 (M,
1H), 1,01-1,04 (m, 2H), 0,68-0,71 (M, 2H).
ITpumep 15
S-1mkno0yTHI-2-(4,4-nubTopnunepuanH- 1 -mn)-6-metun-N-(2-cyabhaMOUIITUpUIHH-4 -

WJI)HUKOTHUHAMU
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Cranus 1 5-6pom-2-(4.4-mudTopnunepunus- 1 -mn)-6-mernn-N-(2-
cyJIb(haMOUIIUPUINH-4-HJT)HUKOTHHAMUL K pacTBopy N-(2-(N,N-6uc(2,4-

IUMETOKCHOEH3MIT)Cy b aMorn) mupuanH-4-1mn)-5-6pom-2-(4,4-nudropnunepunus- 1 -un)-6-
mernnHuKoTHHaMuAa (IIpomexyrounoe coenunenue 26, 90 mr, 0,11 mmonp) B JIXM (3 mn)
nobasysiror TOK (0,6 mim). Peakunonnyro cmech nepememuBaroT npu 10°C B TeyeHne 2 4acos,
3aTeM pa3daBIIOT BOIOU U 3KCTparupyroT EtOAc. OObenquHeHHbIE OPraHUYECKUE CIION CYIIaT
Han Oe3BomHBIM NaxSOs, QUIBTPYIOT W KOHLEHTPUPYIOT C MOJYYEHHEM OCTaTKa, KOTOPBIA
OUYMINAIOT Xpomartorpadueii Ha cunukarene (merponerineiii 3¢up/EtOAc=1:1) ¢ monydeHuem
YKa3aHHOTO B 3ar0JIOBKE COETMHEHHSI.

Cranus 2: 5-muka0oyTi-2-(4.4-nudropnunepunud- 1 -min)-6-metua-N-(2-

cynbdamonnmupuanH-4-un)aukoruHamun B npobupky nodasnstor Honun aukensi(Ill) (7,6 wr,

0,024 mmonb), mupuanH-2,6-6uc(kapookcumuaamun) (4,0 mr, 0,024 mmone) u nuHk (32 mr, 0,49
MMOJIb) ¥ IPOOUPKY BaKyyMHUPYIOT B 00paTHO 3anoiHsoT Na. 3atem nobasistor IMA (0,5 mur)
U CMeCh TepeMelnnBaloT B TeueHne S5 wmuHyT npu 12°C. PactBop 5-Opom-2-(4,4-
audroprnunepuanH- 1-mn)-6-metun-N-(2-cyabpamonnnupuana-4-un)HukoruHamuna (60 wmr,
0,12 mmonb), 6pomuukiodytana (33 mr, 0,24 mmonb) u fioguna Hatpus (37 mr, 0,24 MMOIb) B
JAMA (0,3 my) noGasisirot B mpodupky. Cmech nepemernBatot rpu 100°C B Teuenue 12 yacos,
3aTeM pa3daBISIIOT BOMOU U 3KcTparupyroT EtOAc. OObequHEeHHbIE OPraHUYECKUE CJION CYIIAT
Han Oe3BomHBIM NaySOs, QUIBTPYIOT W KOHLEHTPUPYIOT C MOJYYEHHEM OCTaTKa, KOTOPBIA
OUMINAIT Xpomarorpadueii ¢ obpamenHoi ¢asoii (30-100% MeCN B Boze ¢ 0,1% TOK, C18
KOJIOHKA) C MOJTyYeHHeM yKa3aHHOro B 3aroyiopke coenuaenus. MCHP m/z (M+H): paccuurano
466,2, naiineno 466,1. "H SIMP § (a./mmn.) (400 MI'i, CD;0D): 8,58 (n, J=4,8 ', 1H), 8,45 (&,
J=2,0 'y, 1H), 7,88 (n, J=6,4 'y, 1H), 7,85-7,87 (M, 1H), 3,62-3,68 (M, 1H), 3,40-3,43 (M, 4H),
2,43 (¢, 3H), 2,39-2,41 (m, 2H), 2,05-2,11 (m, 7H), 1,89-1,91 (m, 1H).
IIpumep 16

5-(HUKJIOnTPON I TUHNN )-2-(4.4-mudTopnunepunud- 1-un)-6-metmin-N-(2-

CVJ'Ibd)aMOI/IJ'IHI/IDI/IHI/IH-4-I/I.]'I)HI/IKOTI/IHaMI/II[
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Cranus 1: N-(2-(N.N-6uc(2.4-numMeTokcudeH3 1) cyabG aMOMI ) IUPUAMH-4- 1J1)-5-

M KJIONPONWIITUHIN)-2-(4.4-nudTopnunepuans- 1 -un)-6-merunHukorudamun  Pactsop N-(2-
(N,N-6uc(2,4- numMeTokCuOeH3 1T )Cy JIb(h AMOWJT ) T pUANH-4-11)-5-Opom-2-(4,4-
nudTopnunepunus- 1-mn)-6-merunnukoruHamuna (Ilpomeskytounoe coenunenue 26, 80 wr,
0,10 mmonp) B JIM® (1 mi) B atMocdepe a3ota 1o0aBIAOT K CMECH STHHUJILUKIIONponaHa (6,7
mr, 0,10 mmons), Homuna menu(Il) (19 mr, 0,10 mmosnb), Pd(PPh3),Cl, (7,1 mr, 10 Mxkmoinb) u
tprsTIiiamunaa (100 mr, 1,0 mmons). Cmech HarpeBaroT 1o 100°C B Teuenue 13 wacos, 3aTem
pazbaBisiroT Bomoi U 3kcTparupyroT EtOAc. OObenuHeHHbIe OpraHMYECKUe CJIOW CYIIAT Hal
6e3BonHbIM NaxSOy4, GUIBTPYIOT U KOHIEHTPUPYIOT C TOJYYSHHEM OCTaTKa, KOTOPBINA OUUIIAIOT
xpomarorpadueli Ha cunmkarene (nerponernbiii 3¢up/EtOAc=1:1) ¢ monyueHnemM yKa3aHHOTO B
3aroJIoBKe COCTUHEHUSI.

Cramus  2:  S-(uuxgyionponwidtuaunn )-2-(4.4-nudropnunepunus- 1 -mwn)-6-metun-N-(2-

cyIb(baMONINUPUINH-4-1JT ) HHKOTHHAMU K pacTBopy N-(2-(N,N-6uc(2,4-

IUMETOKCHOEH3MIT)CYIb()aMOmT ) TUPUANH-4- 111 )-S-(IUKIONpOHIS TUHI )-2-(4,4-
mudroprunepuans- 1-mn)-6-merunaukorudamuna (70 wmr, 0,050 mmons) B AXM (2 M)
nobasisiror TOK (0,4 ). Cmech nepememuBaiot rpu 18°C B TeueHne 2 4acoB. 3aTeM CMeCh
(GUIBTPYIOT M KOHLEHTPUPYIOT € MOJYUYEHUEM OCTaTKa, KOTOPBIA OYMINAIOT XpoMaTorpadueil ¢
obpamenHoit (azoii (30-100% MeCN B Bome ¢ 0,1% T®K, C18 konoHKa) C MOJIy4eHHEM
yKazaHHOro B 3arojioBke coenuHeHus. MCHP m/z (M+H): paccunrano 476,1, Hatineno 476,0.
'H SIMP § (u./mnn.) (400 MTI', CD;0D): 8,57 (x, J=5,6 I'ny, 1H), 8,42 (n, J=2,0 I', 1H), 7,84-
7,86 (M, 1H), 7,80 (c, 1H), 3,49-3,52 (M, 4H), 2,53 (¢, 3H), 1,97-2,06 (M, 4H), 1,51-1,53 (m, 1H),
0,90-0,92 (m, 2H), 0,74-0,77 (m, 2H).
ITpumep 17

2-(4.4-nudropasenan-1-mn)-6-metuin-N-(2-cyiabhaMOMInUPpUINH-4- W1 ) HUKOTUHAMU
_NH
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Cragusa 1: 2-(4.4-mudropaszenan-1-mn)-6-merrnHukornHamun K - mepemermnBaemoi

cMmecu 2-xnop-6-metunHukotuHamuna (Ilpomesxyrounoe coenunenue 24, 0,50 r, 2,9 mmons) u
runpoxyopuna 4,4-nudropasemnana (0,60 r, 3,5 mmons) nodasnstor DIPEA (1,5 mu, 8,8 MMoub).
Cwmech nepemermmBaroT nipu 160°C B TeueHue 3 4. 3aTeM CMECh OXJTAKAAIOT 10 KT, pa30aBIIsIioOT B
BOIE M OSKCTparupyroT stunaneraroM. OObennHEHHble OpPraHWYEeCKHe CIIOM MPOMBIBAIOT
HACBIIEHHBIM pPacTBOPOM coiH, cymar Hag MgSO., (QuUABTPYIOT M KOHLEHTPUPYIOT NpHU

MOHI>KEHHOM JIaBJIEHUH C TOJIyY€HHUEM OCTaTKa, KOTOPbIN OunIIaoT ¢usI-xpomarorpadueii Ha
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cumkarese (0-60% stunanerar/meTposieliHbiid 3Qup) ¢ MONydeHHEM YKa3aHHOTO B 3arojIOBKe
COEIMHEHUSI.

Cranus 2: TpeT-Oy T Tper-OyTui((4-(2-(4.4-mudropasenan-1-mi)-6-

METHJIHUKOTUHAMUAO ) TUpUAnH-2-mi)cynbdonmn)kapbamar Cmech t-Bu Xphos-Pd-G3 (0,12 r,

0,15 mmonb), 2-metunnponas-2-onara Hatpus (0,29 r, 3,0 mmons), 2-(4,4-nudropasenan- 1-um)-
6-merwnHukotnHamuga (0,40 r, 1,5  wmmonb), Tper-Oyrun  (4-OpommupuanH-2-
wn)cynbhonmn(tper-Oyrmn)kapbamara (0,62 r, 1,8 MMoJb) B aTMochepe a30Ta CyCIeHANPYIOT B
TI'® (15 mn). Cmech mepememuBaoT npu 80°C B Teyenune 10 4, 3aTeM OXJAKOAKOT IO KT,
pazbaBisitoT Bonoi u skcTparupyoT EtOAc. O0benuHeHHbIE OPraHUYeCKUE CJION MPOMBIBAOT
HACBIIEHHBIM pPAcTBOpOM coju, cymar Hag MgSO., QUIBTPYIOT M KOHLEHTPUPYIOT NpHU
MOHMKEHHOM JaBJIEHHH C TIOJIyYE€HHEM OCTaTKa, KOTOPbIH OYHINAIOT Xpomartorpadueil Ha
cunukarene (metponedinbiii 3¢gup:EtOAc=3:1) ¢ mnonydyeHHeM YKa3aHHOTO B 3arojiOBKe
COEMHEHUSI.

Cranus 3: 2-(4.4-nudropaszenad-1-ui)-6-metuin-N-(2-cyabhaMomInupuany-4-

win)HukotTuHamu K nmepemernmmBaemoii cmecu tpet-Oytui Tper-Oytuin((4-(2-(4,4-nudropasenan-

1-11)-6-MEeTHITHUKOTHHAMUIO )TUPU N H-2-1i1)cy b oHn )kapbamata (0,45, 0,77 mmons, 16-1b)
B JIXM (5 mn) nobasnsror TOK (2,5 mut, 32 MMOIb) MO KaruisiM IPU KOMHATHOHM TeMIlepaType.
Cwmech mepeMernnBaroT MpH KT B TedeHue | 4. 3aTeM cMeCh KOHLEHTPUPYIOT NPU MOHIKEHHOM
JaBJIEHUH C TIOJYYEHHUEM OCTaTKa, KOTOPBIM OUMINAIOT XpomaTtorpadueit ¢ oOpamenHoi dasoit
(18-100% MeCN B Boze ¢ 0,1% TDK, C18 xonoHKa) ¢ MMONy4eHHEM YKa3aHHOTO B 3arOJIOBKE
coenunenns. MCHP m/z (M+H): paccunrano 426,1, Haiineso 426,2. "H SIMP & (u./mur.) (400
MI'y, CDs;0OD): 8,56 (m, J=6,4 I'u, 1H), 8,38 (c, 1H), 7,84-7,88 (M, 2H), 6,78 (n, J=8,0 ', 1H),
3,72-3,74 (m, 2H), 3,49-3,51 (m, 2H), 2,50 (c, 3H), 2,34-2,40 (m, 2H), 1,93-2,01 (M, 4H).

ITpumep 18
6-(tmxonponuaMeT)-2-(4.4-mudropaszenan-1-mi)-N-(2-cynsdhamomnmupuauy-4-
WJ1)HUKOTUHAMUI
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Cragusa 1. 6-xyop-2-(4.4-nudropasenan-1-win)HukornHamuny K pactBopy  2,6-

nuxaopankornHamuna (IIpomexyrounoe coenunenne 28, 1,0 r, 5,2 mmons) B NMP (10 mu)
nobGasisroT ruapoxiopun 4,4-nudropasenana (0,99 r, 5,8 mmoins) u DIPEA (2,7 mn, 16 mmonb).
Cmech mepememmBaroT mnpu 130°C B TedeHue 3 dacoB, 3areM pa3daBISIIOT BOIOW U
SKCTparupyroT sTrnaneratoM. OObeAMHEHHbIE OPraHUYECKHE CJIOW MPOMBIBAIOT HACHIIIEHHBIM
pacTBopoM couy, cymat Haz 0e3BogHbIM NaxSOys, GUIABTPYIOT U KOHLEHTPUPYIOT C MOTYYEHUEM
OocTaTKa KOTOPBIM OuWImarT xpomartorpadueit Ha cmnukarene (15% EtOAc) ¢ monydenuem
YKa3aHHOTO B 3ar0JIOBKE COETMHEHMSI.

Cramus  2: 6-(nukgonponwiMeTua )-2-(4.4-nudropasenad- 1 -un)aukorugamuny K
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pactBopy 6-xj0p-2-(4,4-nudropasenan-1-un)uukornnamuna (0,10 r, 0,34 mMmonp) B TONyOINIE
(1,5 mu) nobasmnsiror Cs,CO3 (0,34 1, 1,0 MMoub), nukonporuameTutTpudropdopar kamus (84
mr, 0,52 mmonb) u DTBPFE-Pd-G3 (61 wr, 0,069 mmonb). Cmech nepemernusaroT nipu 100°C B
teyenne 10 yacoB B aTMocdepe azorta. 3aTeM cMech pa30aBisiFoT BoAoH U skcTparupyroT EtOAc.
OObenuHeHHbIE OPraHUYECKUE CJIOM MPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJIH, CyIIAT Haj
Na,SO4, QuIBTPYOT W KOHUEHTPUPYIOT C TMOJYYEHHEeM OCTaTKa, KOTOPbIH OYHINAKOT
xpomarorpadueri Ha cuiukarene (HeTposielHbld Adup/sTHnanerat=1/2) ¢ TOJy4YeHUEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cranus 3: N-(2-(N.N-6uc(2.4-numerokcuben3n )eyabhaMom ) TUpuanH-4-mn)-6-

(1mkgonponuaMerun)-2-(4.4-nudropazenan- | - Ui ) HEIKOTHHAMU K pacTBopy 6-

(umxnonponunmetin)-2-(4,4-mudropazenan- 1-mn)aukoruHamuaa (15 wmr, 0,048 wmmonb) B
nuokcane (1,5 wmu) nobasmsror Cs,CO; (47 wr, 0,14 wmmons), 4-6pom-N, N-6mc(2,4-
IUMETOKCHOEH3WT)mupuaAnH-2-cynbdonamun (39 mr, 0,073 mmons) u Xantphos-Pd-G2 (4,3 wr,
4,8 MKkMoITb). PeakinoHHYI0 CMeCh Iera3upyroT U 0OpaTHO 3aMOHSIOT a30TOM TpH pasza. CMech
nepemermuBaroT npu 100°C B Teuenue 13 4, 3aTem paszdaBisitoT Booi u skcTparupyrot EtOAc.
OObennHEHHBIE OPraHUYECKHE CJIOM MPOMBIBAIOT HACHIIEHHBIM PACTBOPOM COJIH, CYINAT Ha
6e3BogHBIM NaySO,, GUABTPYIOT U KOHUEHTPUPYIOT MPH MOHMKEHHOM JABJICHUHU C TIONTYYEHUEM
YKa3aHHOTO B 3ar0JIOBKE COETMHEHMSI.

Cranus 5: 6-(uuknonponuiamMerun )-2-(4.4-nudropazenas- 1-un)-N-(2-

cyab)aMOUIIUPUINH-4- U1 )HUKOTUHAMUJT (18) PactBop N-(2-(N,N-6uc(2,4-

JTUMETOKCHOEH3MI)CyIb(haMOm ) TUpUANH-4- 11 )-6-(LuKnonponuameTn)-2-(4,4- nupropasenas-
l-um)aukotuHamMuaa (25 wr, HeouuineHHbld) B auxjopmerane (3 mi) u TOK (1 wm)
nepemernBaroT npu 20°C B TeyeHue 2 4. 3aTeM CMeChb KOHLEHTPUPYIOT NPU MOHIKEHHOM
AaBJIEHUU W OYMIIAIOT XpoMarorpadueit ¢ obpawmennoii dazoit (39-100% MeCN B Boze ¢ 0,1%
10 MM NH4COs3, C18 koJOHKa) ¢ MOJyYeHHEeM yKa3aHHOTrO B 3arosioBke coenuHenus. MCHP
m/z (M+H): paccuurano 466,2, Haiineno 466,2. 'H IMP & (4./mmH.) (400 MI'y, CD;0D): 8,56
(n, J=5,6 T'n, 1H), 8,39 (n, J=2,0 I'y, 1H), 7,85-7,87 (m, 1H), 7,83 (un, J=8,0 'y, 1H), 6,82 (x,
J=8,0 I'y, 1H), 3,70-3,79 (m, 2H), 3,47 (1, J=6,0 I'u, 2H), 2,63 (n, J=7,2 T'u, 2H), 2,32-2.41 (™,
2H), 1,88-2,08 (m, 4H), 1,04-1,19 (m, 1H), 0,47-0,61 (m, 2H), 0,18-0,31 (m, 2H).

ITpumep 19
2-(4.4-nudropaszenan-1-mn)-5,6-mumeTuna-N-(2-cyabhaMOUIIUPUIUH-4 -
MJI)HUKOTHHAMUJL
0 = IN
NN
Sy | N H & NH,
F
F

Cranus 1: XJIOPHL 2-XJ10D-5.6- IMMETHIHUKOTUHOWJIA 2-TUuapoKcu-35,6-

IUMETHWITHUKOTUHOBYIO Kucioty (1,0 r, 6,0 mmonb) Meanenno nodasisitot k POCI3 (5,0 mu, 54

mMmoJb). Cmechk nepememnBaroT B TedeHue 30 muH npu 20°C u nepemeumarot npu 100°C B
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TedeHne 10 gacoB. 3aTeM CMeCh KOHUCHTPUPYIOT NPH NOHMKCHHOM JAAaBJICHUU C MOJTYUYCHUEM
YKa3aHHOT'O B 3aroJIOBKE COCAMHCHU.

Cranusa  2: 2-xjop-5.6-numerunHukoruHamun K pactBopy xjopuma 2-xjop-5,6-

numetmiiHuKoTHHOMNA (1,2 1, 5,9 MMmonb) B auxsopmerane (5 mu) nodasinsitor NHz-H,O (5,0 mu,
36 mmonb). Cmech mepememmBaroT npu 20°C B TeyeHue 1 4, 3areM pa3OaBisAOT BOXOW M
skcrparupyroT EtOAc. OObenuHEeHHble OpTraHUYECKHWE CJOUW MPOMBIBAIOT HACHIIEHHBIM
pacTBopoM comu, cymat Hax NaxSO,, GUIBTPYIOT U KOHLIEHTPHPYIOT € NOJIYyYEHUEM YKa3aHHOTO
B 3ar0JIOBKE COEIUHEHMSI.

Cramus 3: 2-(4.4-nudropazenan-1-un)-5.6-numerunHukotuHamun K pactBopy 2-xjop-

5,6-mumermnaukoTnHamuaa (0,40 r, 2,2 mmonb) B NMP (5 M) nobasnsitor rugpoxiopun 4,4-
mudropasenana (0,56 r, 3,2 mmons) 1 DIPEA (1,1 mi, 6,5 mMonp). CMech epeMennBaoT mpu
200°C B Teuenue 0,5 yacoB nmpu OOJYYEHUH MHUKPOBOJIHAMH. 3aT€M CMeCh pa30aBJIIOT BOJOU U
skcrparupyror EtOAc. OObenuHEHHbIE OpraHUYEeCKUE CJIOM MPOMBIBAIOT HACHIIIEHHBIM
pacTBopoM couy, cymaT Hazx 0e3BogHbIM NaxSOus, GUIBTPYIOT U KOHLEHTPUPYIOT € IOJTYYCHUEM
OCTaTKa, KOTOPBIM OYMINAIOT Xpomarorpadueii Ha cunmkarene (muxiopmeran/MeOH=20/1) ¢
MOJIy4€HHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Cramgus 4: N-(2-(N., N-6wuc(2.4-numeroxkcudbensni)cynbhamomy)nupuaus-4-mn)-2-(4.4-

audTopasenaH-1-mn)-5.6-numernnnukoruHamun K pacrBopy 2-(4.4-nudropazenas-1-un)-5,6-

aumetwiHuKoTHHamuaa (0,26 r, 0,92 mmone) B muokcane (4 mu) nodasstor CsCO3 (0,90 T, 2,7
mmonb), XantPhos Pd G2 (82 wr, 0,092 wmmoms) u  4-6pom-N, N-Ouc(2,4-

auMeTokcuOeH3mn)nmupuanH-2-cynbponamun (0,59 r, 1,1 mmonp). Cmech nerasupyioT Hu

2

00paTHO 3aMOJHSIOT a30TOM TPU pasa. 3areM cMmech nepemertnBaroT npu 100°C B Teuenne 13 4
U KOHLEHTPUPYIOT IPU MNOHWKEHHOM JAAaBJIECHHM C NOJYYEHHUEM YKA3aHHOTO B 3aroJIOBKE
COCIMHEHHSL.

Cramusa  5: 2-(4.4-mudropasenad- 1-mn)-5.6-nuMmeti-N-(2-cynpdhamMouanupuana-4-

wn)HukotuHamun K pactsopy N-(2-(N, N-6uc(2,4-numerokcubeH3nI)CyabhaMont) TupUuanH-4-

wn)-2-(4,4-nudropasenan- 1-wn)-5,6-numernnaukoruHamuaa (0,65 T©  HEOYHINEHHBbIH) B
nuxjiopmetane (3 mu) gobasssiroT TOK (3 mit). Cmech nepememupatot npu 20°C B TedeHue 2 .
CMech KOHIIEHTPUPYIOT TIPU TMOHMKEHHOM JaBJI€HHH W OYMIIAIOT Xpomarorpadueii ¢
obpamennoit (azoii (23-100% MeCN B Bome ¢ 0,1% T®K, C18 konoHKA) C MOJIy4eHHEM
ykazaHHOTO B 3arosioBke coenuHeHusi. MCHP m/z (M+H): paccunrano 440,2, naiineno 440,2.
'"H SIMP § (u./mn.) (400 MI'w, CDsOD): 8,54 (z, J=5,6 T', 1H), 8,39 (1, J=2,0 'y, 1H), 7,83-
7,85 (m, 1H), 7,55 (c, 1H), 3,62-3,70 (m, 2H), 3,34-3,41 (m, 2H), 2,40 (¢, 3H), 2,27-2,39 (m, 2H),
2,22 (c, 3H), 1,81-2,07 (v, 4H).
ITpumep 20

5-nuksionponmi-2-(4.4-mudroprnunepunud- 1 -mn)-N-(2-cyaphamMonanupuaug-4-mn)-6-

(2.2.2-TprudhTOP3TOKCHU )JHUKOTUHAMU
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Cramusi 1. 6-xjop-S-umkgonponui-2-(4,4-nudpropnunepunus-1-umuukoruHamug K
nepeMeIIuBaeMoOMy  pacTBoOpy  6-xjop-2-(4,4-nudropnunepuans- 1-wmn)-5-HOQHUKOTUHAMEIA
(ITpomesxxytounoe coeaunenue 30, 0,70 r, 1,7 mmonb) B Toayose (10 mu) u Bome (1,0 mu)
n00aBJsOT LEKJIonponuwitpudTopoopart kamus (0,52 r, 3,5 mmob), kapoonat kamus (0,72 1, 5,2
mmosib) 1 Pd(PPhs)s (0,20 1, 0,17 mMmonb) B atmochepe azora. CMech MepeMeNIMBaOT MPHU
110°C B Teuenue 12 4, 3aTeM OXJIAKIAIOT A0 KOMHATHOW TemrepaTypbl u pa3dasisitor EtOAc.
OpraHudeckuii CJIOW MPOMBIBAKOT HACBIIIEHHBIM PACcTBOPOM COJIM, CylIaT Haj Oe3BOIHBIM
cysibhaToM HaTpusi, QUIBTPYIOT M KOHUEHTPUPYIOT MPHU MOHIKEHHOM JaBJIEHUU C TIOJy4YeHHEM
OCTaTKa, KOTOPBIH  OYHMIIAIOT  Xpomarorpadpuedi  Ha  cumkarene  (NETPOJICHHBIN
s¢up/s>Tunanerar=1:1) ¢ monydyeHUEM yKa3aHHOTO B 3ar0JIOBKE COSIUHEHHUSI.

Cranus 2: S-nukonponmi-2-(4.4-mubropnunepunnd-1-min)-6-(2.2.2-

TpudropsTokcH)HukoTuHaMun K nepememmmBaemomy pacteopy 2,2,2-tpudropstanona (0,32 r,
3,2 mmonp) B JAM® (3 mi) mobaemsitor Csp,CO; (0,62 1, 1,9 mmons) npu 0°C. Cwmech

nepememuBaroT pu 0°C B Teuenue 10 MuH, 3aTeM A00aBISAIOT 6-XJ0p-S-mMKIonponui-2-(4,4-

2

mudroprunepuans- 1-un)aukorudamun (0,20 r, 0,63  mmonp). PeakumoHHYHO — cMech
nepememuBatoT npu 100°C B Teuenwe 12 4. 3areM CMeCh OXJIAXAAOT 10 KOMHATHOMN
TeMIieparypbl, GUIBTPYIOT U QUIBTPAT OYUINAIOT Xpomarorpadueli ¢ oOpameHHon ¢asoi (53-
100% MeCN B Bome ¢ 0,1% T®PK, C18 konoHka) ¢ moOJy4eHHEM YKa3aHHOTO B 3arojIOBKe
COEMHEHUS!.

Cramusa  3:  N-(2-(N, N-6uc(2.4-mumerokcubensn )cyibhaMonn ) Iupuant-4-mi)-5-

Lukjonponui-2-(4.4-nudropnunepunni- 1-mn)-6-(2.2.2-rpudropsrtokcu )Juukorngamun  Cmecn

S-nuksaonponui-2-(4,4-mudroprunepunus- 1-un)-6-(2,2,2-rpudTopsTokcu)HukoTuHamuaa (50
mr, 0,13 mmonb), 4-6pom-N, N-6uc(2,4-numerokcudeH3un)nupuans-2-cyabponamuna (78 wr,
0,14 mmonb), Cs,CO;5 (0,13 1, 0,39 mmosb) u XantPhos Pd G2 (12 wr, 0,014 MMoIb) B TUOKCAHE
(1,2 mi1) nerasupyroT U 0OpaTHO 3aMOJHSIOT a30TOM TpH pasa. Cmeck HarpesatoT 1o 100°C B
TedeHre 12 4, 3aTeM OXJIAXKAAIOT 10 KOMHATHOH TemmepaTypel u pasdasisitor EtOAc.
Opranndeckuii CJIOH TNPOMBIBAIOT HACBHILIEHHBIM PAacTBOPOM COJIM, CywIaT Hajx Oe3BOIHBIM
cyab(aroM HaTpus, PUIBTPYIOT U KOHIEHTPUPYIOT MPH MOHMKEHHOM JaBJIEHHH C TIOJTYYEHUEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cramus 4: S-nuxnonponwi-2-(4.4-nudropnunepunni- 1 -mi)-N-(2-cyishaMOUImUpUInH-

4-nn)-6-(2.2.2-Tpudropatokcu)aukorrnHamun (20) K nepememmBaemomy pactsopy N-(2-(N, N-

6nc(2,4-nuMeTokcu-0eH3mI ) Cy b aMONIT ) TUPUANH-4-1T)-S-1uKnonpornui-2-(4,4-

mudroprnunepuans- 1-mn)-6-(2,2,2-rpudropsTokcu)HukoruramMuaa (110 Mr HeouuIneHHBINH) B
nuxjiopmetane (2 mi) nodasysiror TOK (0,5 mut). Cmech nepememnarot npu 20°C B TeueHue 2
4. 3aTeM CMeCh KOHLEHTPHUPYIOT NPH MOHUKEHHOM JIaBJIEHUH C MOJyYE€HHUEM OCTaTKa, KOTOPBIH

ounmarT xpomarorpadueit ¢ obpamennoit dazoit (55-100% MeCN B Boze ¢ 0,1% TPK, C18
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KOJIOHKA) C MOJIyYeHHeM yKa3aHHOro B 3aronoBke coenuaenns. MCHP m/z (M+H): paccuurtano
536,1, Haiineno 536.2. 'H SIMP § (u./mnn.) (400 MI'q, CD;0D): 8,56 (m, J=5,6 I'n, 1H), 8,42 (&,
J=1,6 I'u, 1H), 7,84 (ax, J=5,6, 1,6 I'u, 1H), 7,60 (c, 1H), 4,95 (x8, J=8,8 I'y, 2H), 3,44 (1, J=5.6
I'n, 4H), 1,86-2,20 (M, SH), 0,89-0,97 (M, 2H), 0,64-0,73 (M, 2H).
ITpumep 21
S-xJ0p-6-tmknonponun-2-(4.4-mudropasenan-1-mn)-N-(2-cynbhaMmonnnupuanH-4-

1) HUKOTUHAMUIL

|
cl N ng-NH2

Cramgus 1: N-(2-(N.N-6uc(2.4-numerokcudensnn )cyabhaMoni ) aupuanH-4-mi)-5-xJa0p-

6-umksonponui-2-(4.4-mudropasenan- 1 -win)nukornHamua  CMech  5-XJ10p-6-1UKIONPOTHII-2-

(4,4-nu¢ropazenan-1-un)aukornHamuna (Ilpomexyrounoe coemmuenue 32, 12 wr, 0,036
MMOJb), 4-OpoM-N, N-0uc(2,4-numerokcndbeHsun)mupuaus-2-cyasponamuna (29 wmr, 0,055
Mmodib), Cs:CO3 (36 mr, 0,11 mmons), Ruphos Pd G3 (6,1 mr, 7,3 mMxmone) u quokcas (1,5 mi)
Aera3upyroT W OOpaTHO 3amojHAIT a3oToM Tpu pasa. Cmech mepememmsaror mpu 70°C B
TedeHue 2,5 d, 3areM pasOaBmsiror Bomoit m akcTparupyloT EtOAc. OObenuHEHHBbIE
OpPTaHUYECKHE CJIOM TPOMBIBAIOT HACBILIIEHHBIM PAacTBOPOM COJIM, CYLIaT Haa O€3BOAHBIM
NaySO4, QUABTPYIOT U KOHLEHTPUPYIOT MPU MOHIKEHHOM JABJIEHUU C MOJYYEHHEM OCTaTKa,
KOTOPBI OUMIIAIOT Xpomartorpadueit Ha cunukarene (merposetinbiii >¢up:EtOAc=2:1) c
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHUS.

Cranus 2: 5-xJ0p-6-1tmknonpornmi-2-(4.4-nudropasenan-1-mn)-N-(2-

cyib(aMonInUpPUANH-4- 1) HUKOTHHAMUJL (21) K pacTBopy N-(2-(N,N-6mc(2,4-

JIUMETOKCHOEH3MI)CYTb()aMOM ) TUPUANH-4- 111 )-5-X 10p-6- 1K ionponui-2-(4,4-nudropasenan-
I-un)nukorunamuga (15 mr, 0,019 mmons) B AXM (2 M) nobasisiror TOK (0,4 mut). Cmech
nepemernBatoT npu 20°C B Teuenue 20 MUH. 3aTeM CMeCh KOHLIEHTPUPYIOT MPU MOHKEHHOM
JaBJIEHUH C TIOJIyYEHUEM OCTaTKa, KOTOPBIA OYMINAOT XpomaTtorpadueii ¢ odpalneHHOH ¢a3oi
(43-100% MeCN B Bogme ¢ 0,1% T®K, C18 koj0HKA) C TOJYy4EeHHEM YKAa3aHHOTO B 3arOJIOBKE
coenunenns. MCHP m/z (M+H): paccunrano 486, 1, Haiineno 486,0. 'H SIMP § (u4./min.) (400
MI'y, CD;0OD): 8,55-8,58 (m, 1H), 8,39 (¢, 1H), 7,86-7,87 (M, 1H), 7,76 (c, 1H), 3,65-3,67 (M,
2H), 3,38-3,41 (m, 2H), 2,31-2,52 (M, 1H), 2,28-2,32 (M, 2H), 1,91-1,97 (m, 4H), 1,06-1,10 (m,
4H).
ITpumep 22

6-nuxsionponmi-2-(4.4-nudropaszenas-1-nn)-N-(2-cyasdhamonnnupuany-4-

WJI1)HUKOTUHAMU
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O = I\l
| N NS > ;NHZ
N N F
F
Cranus 1: N-(2-(N.N-6uc(2.4-numMeTokcuOeH3 1) cyIbG aMOMI ) IUPUAMH-4 - 11 )-6-

Lksonponui-2-(4.4-nudropasenan- 1 -umuukorusamun Cmece S-xiop-6-uuknonponui-2-(4,4-

nudropasenan- 1-uwn)uukornHamunaa (Ilpomexxyrounoe coenqunenne 32, 12 mr, 0,036 mmonb), 4-
O6pom-N,N-6uc(2,4-numeTokcr-0eH3 ) mupuanH-2-cyasponamuaa (29 wmr, 0,055 wmmonb),
Cs,COs3 (36 wmr, 0,119 mmonsb), Ruphos Pd G3 (6,1 mr, 7,3 mxmonb) u auokcana (1,5 mu)
JErasupyroT U OOpaTHO 3amMOJIHSIOT a30ToM Tpu paza. Cmech mepememmuBaroT mpu 70°C B
TEYeHHe,S 4, 3aTeM paz0aBisitoT BoAol u skctparupyoT EtOAc. OO6bennHeHHbIE OpraHUuYeCKHe
CJIOM TIPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJIM, Cymat Hax 0e3BoaHbIM NaxSO4, GUIbTpyIOT
U KOHLEHTPUPYIOT MPU MOHMKEHHOM JaBJIEHUH C IOJydYEHHEM OCTaTKa, KOTOPBIH OUMIIAIOT
xpomarorpadueii Ha cunmkarene (nerponerinbiii 3¢up:EtOAc=2:1) ¢ monydyeHneM yka3aHHOTO B
3aroJIoBKe COEITUHEHUS.

Cragus 2: 6-mukjonponui-2-(4.4-mudropasenad-1-mwin)-N-(2-cynsdhamMonnnupuaui-4-

wn)uukotnHamua K pactBopy N-(2-(N,N-6mc(2,4-1uMeToKCubeH3IT)CYITb(haMOMT ) TUPUIUH-4-

wn)-6-umknonponui-2-(4,4-nugropaszenan-1-un)aukornsamuna (20 wmr, 0,027 mmonp) B
nuxyopmetane (2 mi) nodasysiror TOK (0,4 mur). Cmech nepememuBatot npu 25°C B Teuenue 1
4. 3aTeM CMeCh KOHLIEHTPHUPYIOT MPH MOHIKEHHOM JAaBJICHUN C MOJyYE€HHEeM OCTaTKa, KOTOPBIH
ounmarT xpomarorpadueit ¢ obpamennoit dazoit (37-100% MeCN B Boze ¢ 0,1% TPK, C18
KOJIOHKA) C MOJIyYeHUeM yKa3aHHOro B 3arojioske coenunenus. MCHP m/z (M+K): paccuurano
452,1, maiineno 452,2. "H SIMP § (u./mn.) (400 MI'ti, CD3OD): 8,53 (t, J=5,6 ', 1H), 8,36 (c,
1H), 7,83-7,85 (M, 1H), 7,66 (n, J=8,0 'y, 1H), 6,72 (n, J=7,6 T'u, 1H), 3,63-3,66 (M, 2H), 3,36-
3,39 (m, 2H), 2,23-2,33 (m, 2H), 1,90-2,03 (M, SH), 0,93-1,02 (m, 4H).
ITpumep 23

5-xJ10p-6-LmKI00yTHI-2-(4.4-nudropaszenas- 1 -un)-N-(2-cynbbamMonnnupuana-4-

WJ1)HUKOTUHAMU

Cramgus 1. merwi-5-xjuop-6-uukiooytmwi-2-(4.4-nudropasenan- 1 -un)aukorunar Cmeco

NCS (0,11 r, 0,80 mMmonp) U MeTHa-6-nukIO0yTHI-2-(4,4-nudTOpazenan- 1 -ni)HUKOTHHATA
(ITpomesxyTounoe coenmnenue 35, 0,13 r, 0,40 mmons) B JIMD (2,5 mi) nepemMeinBarOT npu
20°C B Teuenue 1 4, 3arem npu 30°C B Teuenne 12 u. Cmech 3aTeM 0OpabaThIBalOT BOAOH U
skcrparupyror EtOAc. OObennHEeHHbIE OpPraHUYECKHWE CJIOM TMPOMBIBAIOT HACBILICHHBIM
pacTBOpoM conu, cymar Hajx 0e3BomHbIM NapSOs, (UIBTPYIOT U KOHLEHTPUPYIOT TNIpHU

MOHIDKEHHOM JIaBJIEHUU C TIOJyUY€HHEM OCTaTKa KOTOPBIM OYMINAIOT Xpomartorpaduein Ha
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cumkareie (dTuianerat/merposieinsiii 3¢up=5/1, 00./00.) ¢ mnonyueHHeM YyKa3aHHOTO B
3aroJIOBKE COCUHEHHSI.

Cramus 2.  5-x510p-6-1mkino0OyTua-2-(4.4-nudropasenas- 1 -ui)HUKOTUHOBAs  KMCJIOTA

Cwmecw ruzppara runpokcuaa gutus (76 mr, 1,8 Mmonb) u MeTun S-xnop-6-uuknoOytui-2-(4,4-
nudropasenan-1-un)uukorunara (130 mr, 0,36 mmonb) B MeOH (2,5 mi) u Bome (1 mim)
nepemernuBaroT npu S0°C B Teyenue 12 4. 3atem peakuuonHyro cmech racat HCI (1M, 10 mn) u
KOHLIEHTPUPYIOT TpPH TMOHWKEHHOM JaBJIEHMM C TIIOJIy4€HHEM YKa3aHHOTO B 3arojiOBKe
COEMHEHHUSI.

Cragus 3: 5-xyop-6-umknoOyTii-2-(4,4-nudropasenas- 1 -un)uukornHamun K pactsopy

5-xnop-6-uuknodytun-2-(4,4-nudropazenan- 1 - i) HIKOTUHHOBOM KHUCIIOTBI (0,11 r
HeouuntieHHbii) B JIXM (5 mu) noGasmsiror guxjopun okcanuia (0,12 r, 0,96 mmonb). Cmech
nepemetnBatoT npu 30°C B TeueHue 1 4. 3areM cMmech KOHLEHTPUPYIOT MPHU MOHMKEHHOM
JaBJIEHUH C TOJIyY€HHEM OCTaTka, KOTopblii obpabateiBatoT pactBopoMm NH3*H,O (0,5 mi) B
TI'® (5 mu). Peakimonnyro cmech nepememnBaroT rpu 30°C B Teuenne 1 4, 3areM pa30aBIisiOT
Bozol u skcTparupyroT EtOAc. OObequHeHHbIE OPraHMYECKHE CJIOW MPOMBIBAIOT HACBIIEHHBIM
pactBopoM cosk, cymatr Hag NapSOs, (QUIBTPYIOT M KOHLEHTPHPYIOT MPH TOHIKEHHOM
JaBIEHUN C TIOJYYEHHEM OCTaTKa, KOTOPbIH OUHMINAIOT XpoMmaTorpadueil Ha CUIMKarene
(IT2:EtOAc=1:1) ¢ noiy4eHneM yKa3aHHOTO B 3ar0JIOBKE COEINHEHMS.

Cramgus 4: N-(2-(N.N-0uc(2.4-numerokcudensun )cyabhaMoni ) oupuant-4-mi)-5-xaop-

6-1mkI00yTHI-2-(4.4-mudropaszenan- 1 -um)nukornHamua Cmece  S-xJop-6-unknoOytun-2-(4,4-
0,14  wmmomnp), 4-6pom-N,N-6mc(2,4-
auMeTokcuOeH3un ) mupuanH-2-cynbdonamuna (0,12 r, 0,22 mmons), CspCOs (0,14 1, 0,44

nudropasenan-1-un)uukornHamuaa (50 wr,
mmoJib), Ruphos Pd G3 (24 wmr, 0,029 mmonb) u auokcaHa (3 M) aerasupyrT u oOpaTHO
3amOJHSIOT a30oToM Tpu pasa. Cmech nepememmBaroT npu 70°C B TedueHue 3 4, 3areM
pazbaBisitoT Bomoit u skcTparupyoT EtOAc. O0bequHEeHHbIe OpraHUYeCKHe CJIOU MPOMBIBAIOT
HACBIIIEHHBIM PACTBOPOM COJIH, cyIuaT Hax Oe3BomHbIM NarSOy4, GUIBTPYIOT U KOHIIEHTPUPYIOT
NPY TOHWKEHHOM JIaBJICHUU C TIOJYYEHHUEM OCTaTKa, KOTOPBIA OYMIIAIOT Xpomarorpaduer Ha
cunukarene (merponerinbii  3¢up:EtOAc=2:1) ¢ mnojayd4eHHeM YKa3aHHOTO B 3arojiOBKe
COEMHEHHUSI.

Cranus 5: 5-xJ1I0p-6-1IKI00y TUI-2- (4. 4-nudropazenas- 1 -un)-N-(2-

cynbhaMonInupuaH-4- 11 ) HUKOTHHAMUJT (23) K pacTBopy N-(2-(N,N-6uc(2,4-

TUMETOKCHOEH3UJT )CyTb(haMOonT ) TUPUANH-4-11)-5-X TI0p-6- K100y THIT-2-(4,4- nudpropazenan-
I-um)rukorunamuna (0,13 1, 0,071 mmons) B IXM (2 min) pobasnstor TOK (0,4 mim). Cmech
nepememnBatoT npu 20°C B TedeHue 1 4. Cmech 3aTe€M KOHLEHTPUPYIOT MPHU MOHMKEHHOM
JaBJIEHUH C TIOJYYEHHUEM OCTaTKa, KOTOPBIM OYMINAIOT XpomaTtorpadueit ¢ oOpameHHoi (as3oi
(30-100% MeCN B Boze ¢ 0,1% T@K, C18 koJ0OHKA) C MOJYYEHUEM YKa3aHHOTO B 3arOJIOBKE
coenunenns. MCHP m/z (M+H): paccumrano 500, 1, Haiinerno 500,0. 'H SIMP § (u4./mun.) (400
MI'n, CD30OD): 8,53 (T, J=5,6 I', 1H), 8,38 (¢, 1H), 7,84-7,86 (m, 1H), 7,72 (¢, 1H), 3,91-3,99
(M, 1H), 3,75-3,78 (M, 2H), 3,40-3,43 (m, 2H), 2,29-2,43 (m, 6H), 1,87-2,13 (M, 6H).
IIpumep 24
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6-nukso0yTHI-2-(4.4-nudropaszenas- 1 -un)-N-(2-cyapdhaMonnnupuauy-4-

WJI1)HUKOTUHAMU
0 =
Il NH
N N > 12
| H o’/ \\o

Cramus  1: 6-muxnobytui-2-(4.4-nudropasenan-1-un)aukotnHosas  kuciora Cwmech

ruapata ruapokcuna autus (32 mr, 0,77 MMOJIb) U METHIT 6-LUKIO0YTHI-2-(4,4- tudTopasenaH-
1-un)nukorunara (Ilpomexxyrounoe coenqunenue 35, 50 mr, 0,15 mmob) B MetaHode (2,5 M) u
Boze (1 mu) mepememuBatot npu S0°C B Treuenne 12 4. 3atem cmech racat HCI (1M, 10 min) u
KOHLIEHTPUPYIOT TpPH TMOHIKEHHOM JaBJIEHUH C TMIOJIyY€HHEM YKa3aHHOTO B 3aroJIoBKE
COEIMHEHNSI.

Cramus 2: 6-umknoOytuin-2-(4.4-nudropazenan-1-un)aukornaamun K pactsopy  6-

UKI00yTHI-2-(4,4- nudTopasenan- 1 -win)HUKOTHHOBOH KUCJIOTHI (45 Mr, HeouuntneHHbii) B JIXM
(5 mu1) noGasmsiroT nuxopun okcammia (55 mr, 0,43 mmone). Cmech nepememusaroT npu 30°C B
teueHne 1 4. CMech KOHLEHTPUPYIOT INPH NMOHMXEHHOM MAABJICHHHM C TMOJYYEHHEM OCTaTKa,
KoTopbIil pactBopsitoT B TI'® (2 mu) u obpabarsiBaroT pacteop NH3*H,O (0,5 mu) B TT'® (3
mi). Cmech mnepememmBaroT mpu 30°C B Tewenme 1 4. Cmech pa3baBissilOT BOIOH U
skcrparupyror EtOAc. OObenuHEHHbIE OpraHUYECKUE CJIOM MPOMBIBAIOT HACHIIIEHHBIM
pactBopoM conu, cymar Haa NapSOs, (QUIBTPYIOT M KOHLEHTPHUPYIOT IPH TOHMKEHHOM
JaBIEHUN C TIOJYyYE€HHEM OCTaTKa, KOTOPbIH OYHMINAIOT Xpomarorpaduel Ha cuimMkarene
(IT9:EtOAc=2:1) c mony4eHneM yKa3aHHOTO B 3ar0JIOBKE COEAMHEHMUS.

Cranus 3: N-(2-(N.N-6uc(2.4-numMeTokcuOeH3 1) cyiIbG aMOMI ) IUPUAMH-4- 11 )-6-

LUKI00yTHI-2-(4.4-nudTopaszenas- 1 -1y HUKOTUHAMUI CMmech 6-uukIo0yTHI-2-(4,4-

nudTopasenaH- 1 -wi)HukotuHamuaa (30 mr, 0,097 mmonb), Cs,COs (95 mr, 0,29 mmons), 4-
O6pom-N, N-6uc(2,4-numeTokcnbeH3mn ) mupuauH-2-cynbponamuna (78 mr, 0,14 mmons), Ruphos
Pd G3 (16 mr, 0,019 Mmmozb) 1 arokcaHa (3 MIT) Hera3upyroT U 0OPaTHO 3aNOJHSIIOT a30TOM TPH
paza. Cmecp mnepememmBaror mnpu 70°C B TeyeHwe 3 u, 3aTeM pa30aBISIIOT BOAOW U
skcrparupyror EtOAc. OObenuHeHHbIE OpraHUYEeCKHEe CJIOM MPOMBIBAIOT HACHIIIEHHBIM
pacTBOpoM cousk, cymar Hajx 0e3BomHbIM NapSOs, (UIBTPYIOT U KOHLEHTPUPYIOT TIpPHU
NOHMKEHHOM [aBJICHUU C TIOJIyY€HHEM OCTaTKa KOTOPBIH OYMINAKT Xpomarorpaduedl Ha
cunmukarene (metponerinbii 3¢gup:EtOAc=2:1) ¢ mnonydeHHeM YyKa3aHHOTO B 3arojiOBKe
COEMHEHHUSI.

Cramus  4: 6-muxiodyrun-2-(4.4-mudropasenad-1-win)-N-(2-cynsdhamonnnupuauy-4-

wi)aukotuHamua (24) Cmech N-(2-(N,N-6wmc(2,4-numeTokcnbeH3 ) CyIb(haMOWIT ) TUPUIUH-4-

w)-6-uuknoOytun-2-(4,4- mudpropasenan- 1 -wi)uukorunamunaa (60 mr, 0,078 mmoinsp) B JIXM (2
i) u TOK (0,4 mn) nepememmBarot npu 25°C B Tedenue 1 4. 3aTeM cMechb KOHLEHTPUPYIOT
IPU TIOHM)KEHHOM JABJICHUU C IOJIyY€HHEM OCTaTKa, KOTOPbIM OYHMINAIOT Xpomarorpaduein ¢

obpamenHoit (azoii (23-100% MeCN B Bome ¢ 0,1% T®K, C18 konoHKa) C MOJIy4eHHEM
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yKa3aHHOro B 3arosioBke coenuHeHusi. MCHP m/z (M+H): paccuurano 466,2, Haiineno 466,0.
'H sIMP § (a./mmn.) (400 MI'u, CD5OD): 8,53 (T, J=5,6 I'u, 1H), 8,36 (c, 1H), 7,83-7,85 (M, 1H),
7,76 (n, J=7,6 'y, 1H), 6,67 (n, J=7,6 I'u, 1H), 3,75-3,77 (m, 2H), 3,58-3,60 (M, 1H), 3,44-3,36
(M, 2H), 2,30-2,39 (m, 6H), 1,93-1,97 (M, 6H).

ITpumep 25

2-(5.5-Iudrop-2-okcoazenan- 1 -ui)-N-(2-cyabhamonnnupuana-4-mi)-5-

(TpudbTOPMETII ) HUKOTUHAMUJT
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Cranus 1: Dtun-5-umano-2-(4.4- nudropazenas- 1-mi)-6-MEeTHUIHUKOTUHAT K

NepeMeTNBAEMOMY PACTBOPY 3THI 2-XJI0p-5-1iaHo-6-metmnHukotuHara (0,50 r, 2,2 MMOb) U
4,4-mudprtopazenana (0,45 r, 3,3 wmmomp) B NMP (15 wmu) noGammstror N-3THiI-N-
uzonpomuinponad-2-amuH (0,86 T, 6,7 mmonb). Cmeck nepemerinsaroT npu 70°C B TeueHune 2
9acoB, 3aTEM OXJIAXKIAIOT O KOMHATHOH TeMIeparypbl, 00padaThIBatOT BOIOH U SKCTPArHPYIOT
EtOAc. OObennHEeHHBIE OpPraHWYECKHUE CJIOM IPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM COJIH,
cymart Hag MgSO,, GUIbTPYIOT U KOHLUEHTPHUPYIOT C MOJIYYEHHUEM OCTaTKa, KOTOPBIH OUUINAIOT
xpomarorpadueii Ha cunukarene (EtOAc B rekcane) ¢ mosyueHHEM YKa3aHHOTO B 3aroJiOBKE
COEZIUHEHMUSI.

Cramus  2:  5-nmano-2-(4.4-nudropaszenas-1-wn)-6-METHIHUKOTUHOBA  kucjaora K

NepeMeLINBaeMOMY pacTBOpPY STU S-1maHo-2-(4,4-nudropasenan- 1-ui)-6-MeTUITHUKOTUHATA
(0,70 r, 2,2 mmonb) u 3Tanona (8,7 mu) nobasmstor IN NaOH (2,2 mi, 2,2 mmonb). Cmech
nepememuBatoT mpu 55°C B Teuenme 4 wuacoB. 3atem cmech noakucisaotr 0,1 N HCl u
skcrparupyror EtOAc. OObenuHeHHbIE OpraHUYeCKHE CJIOM MPOMBIBAIOT HACHIIIEHHBIM
pactBopoM couy, cymaT Hag MgSO,, QUIBTPYIOT U KOHLIEHTPUPYIOT C MOJyUYEeHHEM YKa3aHHOTO
B 3ar0JIOBKE COEIUHEHMSI.

Cragusa 3: S-umano-2-(4.4-pudropasenan-1-mm)-6-mernnnukoruHamun K - pactBopy

okcammmxjiopuaa (1,9 wmn, 3,8 wmmomb) u  S-umaHo-2-(4.4-nudropasenan-1-wn)-6-
METHJHUKOTUHOBOU Kuciotsl (0,75 r, 2,5 mmonb) B JIXM (6,4 M) nodaensitor karumo MO,
CwMmech HarpeBarOT MpH KUIIEHUH ¢ OOpaTHBIM XOJIOAMIBHUKOM B TeueHHe | daca. 3atem cMmech
KOHIIEHTPUPYIOT MPHU NMOHWKEHHOM IaBJIEHUH C TMOJYYEHHEM OCTaTKa, KOTOPBIA PacTBOPSIIOT B
TI'® (6,4 mm) u obpabareiBatoT ruapokcuaoM ammonus (1,8 mu, 13 mmoms) mpu 0°C.
Peakimonnyro cmech nepememuBaroT mpu 0°C B Teuenue 1 yaca, 3aTeM pa30aBisIOT BOAOH U
SKCTparupyroT stwianeratoM. OObequHEHHble oOpraHudeckue ciou cymar Hag MgSOg,
(GUNABTPYIOT M KOHLEHTPHUPYIOT MPH MNOHW)KEHHOM JaBJIEHUU C IOJNYYEHHEM YKa3aHHOTO B
3aroJIoBKe COETUHEHUS.

Cramus  4:  5-umano-2-(4.4-npudropasenad- 1-min)-N-(2-(N-(2.4- numerokcubensmi)-N-

(2.5-numerokcubensmi )cyabdhaMomn ) nupuant-4-mwn)-6-metunaukorudamuny CMmecy S-nuaHo-2-
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(4,4-nu¢ropazenan-1-nn)-6-mernnaukornaamuaa (0,60 r, 2,0 mmons), 4-6pom-N,N-6unc(2,4-
auMeTOKCHOeH3u ) mupuanH-2-cynbdonamuna (1,3 r, 2,4 mmons), Xantphos Pd G3 (0,48 r, 0,51
MMOJb) U KapOonata ne3ust (1,3 r, 4,1 mmonb) B guokcane (2,0 M) mpoxyBarOT a30TOM B
tedyeHue 2 MuHyT. Cmech HarpeBaroT npu 100°C B repMeTUYHO 3aKpBITOH NpoOUpKe B TeueHue4
yacoB. 3arteM cMech pa3daBisitoT EtOAc, mpOMBIBAIOT BOMOMH, HACBHIIEHHBIM PACTBOPOM COJIH,
cymar Hax MgSO4 M KOHLUEHTPUPYIOT INPH MOHMKEHHOM JaBJIEHUU C IMOJYYEeHHEM OCTaTKa,
KOTOpBI O4MIIAlOT Xpomarorpadueit Ha cuimkarene (EtOAc B rekcane) ¢ mojydeHHeM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cramusa 5: 5-umano-2-(4.4-nudropaszenan-1-mun)-6-metuii-N-(2-cynbhaMonanmupuang-4-

W) HUKOTHHAMUJT K nepeMeInuBaeMOMy pacTBopy N-(2-(N,N-6uc(2,4-

TUMETOKCHOEH3UT )Cyib(aMont ) mupuanH-4-un)-5-uuano-2-(4,4- nudropazenan-1-wmn)-6-
mermwHuKoTHHaMuAa (0,60 r, 0,80 mmons) B CH,Cly, (4 mu) mobasmsror TOK (3,1 mu, 40
MMoJb). CMech mepemMermnBaroT B TeueHne 4 yacos u 3ateM racat MeOH. Tony4yeHHyro cMech
NEePEMEIINBAIOT B TEUEHHE S5 MHUHYT, 3aTeM (UIBTPYIOT U yNAJICHUS TBEPABIX BEILECTB.
QDubTpaT KOHUEHTPUPYIOT NMPU MOHIKEHHOM JaBJICHUH U MOJYYEHHBIH OCTATOK PaCTBOPSIOT B
EtOAc. Opranudeckuii cioii npombiBatoT HachllieHHBIM NaHCOQOs3, HacbhllleHHBIM pacTBOPOM
comu, cymar Hax MgSOs M KOHUEHTPHPYIOT NPU TMOHWKEHHOM MAABICHUU C TOIyYEHUEM
oCTaTKa KOTOPBIA OUMIIarT Xpomarorpadueii Ha cunmkarene (EtOAc B rekcane) ¢ mojay4eHuemM
ykazaHHOro B 3arosioBke coenuHeHuss. MCHP m/z (M+H): paccuurano 451,1, naiineno 451,2.
'H SIMP § (u./mis.) (500 M, AMCO-dg): 11,11 (c, 1H), 8,60 (xn, J=5,5 I'u, 1H), 8,27 (c, 1H),
8,20 (¢, 1H), 7,82 (n, J=5,7 I', 1H), 7,45 (c, 2H), 3,70 (M, 2H), 3,42 (n, J=5,8 'y, 2H), 3,32 (M,
2H), 2,55 (c, 3H), 2,32 (m, 2H), 2,08-1,80 (m, 2H).

ITpumep 26

2-(4.4-nudropnunepunus-1-mn)-N-(2-cynbhaMonInupuinH-4- Ui ) HUKOTUHAMUI
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Cragusa 1: Merun-2-(4.4-mubropnunepunns- 1 -wn)HukotnHat CyCcrneH3u0 MeTun 2-

¢dropuukorunHara (0,12 r, 0,77 mmonb) u kapbonara kamus (0,13 r, 0,93 mmonb) B N-meTmin-2-
nuppomuauaoHe (3,9 mu) obpabareiBaror 4,4-mudTopnumnepunuHom (0,096 mut, 0,85 mMmorb).
Cwmech nepemermbaroT mpu 60°C B TedeHue 18 4. 3areM cMech OXJTAKIAIOT 10 KT, pa30aBsIFOT
Bomoii u skcrparupyror EtOAc. OOvenuneHHble opranudeckue ciou cymar Hag MgSOu,
(GUIBTPYIOT U KOHLUEHTPUPYIOT MPHU MOHWKEHHOM JABJIEHUU C TOJIYYEHHEM OCTaTKa, KOTOPBIA
ounmarT xpomarorpadueii Ha cwmkarene (0-30% osTwmaunerar:atanon (3:1)/rekcaH) C
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

Crapus 2: 2-(4.4-nudTopnunepunans- 1 -nia)HuKoTHHOBAs Kucyuora K pactBopy merni-2-
(4.,4-nu¢propnunepunus-1-un)uukorusara (0,18 r, 0,71 mmons) B TT'® (2,8 M) u MeOH (0,71
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mut) nobGasisirot BogabeM LIOH (0,85 M, 0,85 mmone, 1M). Cmeck nepememuBaroT npu S0°C B
TedeHue 3 4. 3aTeM CMeCh KOHLEHTPUPYIOT MPU MOHWKEHHOM JaBJIEHUH C TIOJYYEHUEM OCTaTKa,
KOTOpbIi cycrnenaupytoT B Boze, mnoakucussror 1 N HCl u skcrparupyror EtOAc.
OOpenuHeHHble OpraHuyeckue cinou cymar Hag MgSOs, GUIBTPYIOT M KOHLEHTPUPYIOT MpHU
MIOHMKEHHOM JaBJIEHUH C ITOJIyY€HHEM YKa3aHHOT'O B 3ar0JIOBKE COETUHEHUSI.

Cranus 3: TpeT-OyTUI tper-oyTrn((4-(2-(4,.4-nudropnunepunny- 1-

Y1) HUKOTHHAMMIIO )T PUANH-2- 1 )cynbdonun)kapbamar K pactsopy 2-(4,4-nudropnunepuams-

1-un)nukoruHoBoi kucynotel (0,075 1, 0,31 mmonb) u Tper-OyTun (4-aMUHOTUPUINH-2-
wn)cynbdonmn(tper-Oyrmn)kapdbamara (0,10 r, 0,31 mmons) B mupugune (1,5 mu) mpu 0°C
nobGasisitotr POCl5 (32 Mk, 0,34 MMOJTB) IO KAIISIM Yepes3 LITPHUL], U CMECh MEPEMEIIUBAIOT TPU
0°C B Teuenue | 4. 3aTeM peakLMOHHYIO CMECh MEJJIEHHO I'aCsAT HACBIIEHHBIM PACTBOPOM COJIH
u okcrparupyroT EtOAc. OObenuHEHHbIE OpraHUYeCKHe CJIOM TPOMBIBAIOT  BOIOWH,
HACBIIEHHBIM pPacTBOpOM coiH, cymar Hag MgSO., QUABTPYIOT M KOHLEHTPUPYIOT NpHU
NOHMKEHHOM JaBJICHHH C TIOJyYE€HHEM OCTaTKa, KOTOPbIH OYHMINAIT XpoMmaTtorpadueil Ha
cunukarese (0-30% stunanerar:staHon (3:1)/rekcaH) ¢ MONyYeHHEM YKAa3aHHOTO B 3arojIOBKe
COEMHEHUSI.

Cragus 4. 2-(4.4-nudropnunepunnd- 1 -mwin)-N-(2-cynsdhaMonnnupuauy-4-

wi)HUKOTHHaMUKL  (26) PactBop Tper-Oytun  tper-Oytmn((4-(2-(4,4-nudropnunepunus- 1-

WUT)HUKOTUHAMUO )IUPUAUH-2- 1) cynbdoHmn)kapbamara (65 mr, 0,12 mmouns) B IXM (1,2 mn)
obpabarsiBaroT TOK (0,45 ma, 5,9 mmonb) u cMech nepememnBaroT npu 25°C B TeueHue 3 .
3areM cMech KOHLEHTPHUPYIOT TIPU TIOHWKEHHOM JjaBieHud. [lomydeHHBIE OCTaTOK
cycnennupyor B HacbimeHHoM NaHCOs; wu  oskcerparupytor EtOAc. OObennHeHHBIE
opranuueckue ciou cymar Hag MgSO4, QUIBTPYIOT M KOHLEHTPUPYIOT INPH MOHMKEHHOM
JaBJICHUH C TIOJyYEHHEM OCTATKa, KOTOPBIH OuuLIaoT XpoMaTtorpadueit Ha cunukarene (0-25%
sTunanerat:3TaHon (3:1)/rekcaH) ¢ MoNIydYeHUEeM yKa3aHHOrO B 3arojioBke coenuHenus. MCHP
m/z (M+H): paccuurano 398,1, Haitneno 398, 1. 'H SMP § (a./man.) (500 MI'u, CD;0D): 8,59
(n, J=5,5 'y, 1H), 8,42 (c, 1H), 8,35 (an, J=4,9, 1,9 I'u, 1H), 7,98 (an, J=7,5, 1,8 I'u, 1H), 7,86
(nm, J=5,5, 2,0 T, 1H), 7,06 (an, J=7,5, 4,9 T'y, 1H), 3,52-3,46 (m, 4H), 2,05 (m, 4H).
ITpumep 27

5-xJ10p-6-tmkgionpornuii-2-(4.4- nudbropasenan- 1 -vmi)-N-(2-okco-1.2- turuaiponupuang-4-

WJ1)HUKOTUHAMU
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Cragus 1: metwi-6-uuknonponui-2-(4.4-nudropaszenas- 1-un)aukorugar CMech METHJI-

=
e
N

6-x510p-2-(4,4-nudropazenan- 1 -un)aukorunara (IIpomexxyrounoe coenunenue 31, 0,30 r, 0,98
mmodb), Pd(dppf)Cls (72 mr, 0,098 mmons), nukiaonponuntpudTopdopara kamust (0,36 r, 2,5

mmodb) U KoCOs3 (0,41 1, 2,9 mmonb) B tuokcane (5 min) u Boxe (1 mir) BakyyMHUpPYIOT HOOpaTHO
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3aMONHSAIOT a30ToM Tpu pasa. Cmech HarpeBatoT no0 100°C B Teuenue 12 4. 3arem cmech
GUIBTPYIOT U KOHLEHTPUPYIOT MPH MOHMKEHHOM JABJICHHUH C MOJYYSHHEM OCTaTKa, KOTOPBIM
OUYMINAIOT Xpomartorpadueil Ha cunukarene (merponeiineii 3¢up:EtOAc=5:1) ¢ nonydyeHuem
YKa3aHHOT'O B 3ar0JIOBKE COEANHEHMSI.

Cramgus 2: MeTii-5-xJ0p-6-1tmknonponni-2-(4.4-nudropaszenas- 1 -wn)aukorudar Cmech

NCS (0,11 r, 0,84 mMmonb) U MeTHI-6-LuKJIONpONII-2-(4,4-nudTopasenan- 1 -1i)HUKOTHHATA
(0,13 1, 0,42 mmonp) B JM®D (2,5 mu) nepememmBaroT npu 20°C B TeueHue 1 4, 3arem
HarpesatoT rpu 30°C B Tedenue 12 4. 3areM cMech pa30aBJIsiFOT BOOOH U skcTparupyoT EtOAc.
OpraHu4eckuii CJIOM NPOMBIBAIOT HACBHILIEHHBIM PAacTBOPOM COJIM, CywIaT Hajx Oe3BOIHBIM
Na;SO4, GUABTPYIOT M KOHLEHTPUPYIOT MPU TMOHIKEHHOM JAaBJIEHUU C MOJYYEHHEM OCTaTKa,
KOTOPBIH OUHMINAOT xpomarorpadueit Ha cunukarene (3Tmnanerat/I[I9=1/1) ¢ nonydeHuem
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cramus 3: 5-xnop-6-nuxionponwi-2-(4.4-nudropasenan-1-wi)HUKOTUHOBAs KUCJIOTA

Cmecp MeTmi-5-xnop-6-uukionpomnmi-2-(4,4-nudropasenan- 1 -un)uukornsara (0,20 r, 0,58
mmodb) 1 LIOH-HyO (0,15 T, 3,5 mmons) B MeOH (6 M) u Bozge (0,2 MiT) mepeMenBaT npu
60°C B Teuenue 12 4. 3atem cmech obpadareiBatror HCI/MeOH no pH ~6 1 KOHIEHTPpHUPYIOT NpU
MIOHMKEHHOM JaBJIEHHUH C ITOJIyY€HHEM YKa3aHHOT'O B 3ar0JIOBKE COCTMHEHUSI.

Cramuss 4 5-xJ10p-6-1nkonponui-2-(4.4-nudropasenas- 1 -wn)aukorugamuny = K

pactBopy S-xjop-6-umkionponmi-2-(4,4-nudropazenan- 1-mwn)HukorrnHOBOW KucioTel (0,14 T,
0,42 mmonp) B nuxsopmerane (5 mu) goOasistor auxnopua okcammna (0,11 mi, 1,3 Mmors).
Cwmech nepememuBaroT npu 30°C B TeueHue 1 4 U 3aTeM KOHLEHTPUPYIOT MPHU MOHMKEHHOM
nasienun. llomyueHHBI ocTaTok pacTtBOpsitoT B TT'®@ (2 mu) u oOpabaTbBarOT pacTBOPOM
NH;-H,0 (0,5 mi) B TT'® (5,0 M) mpu 30°C. Cmech nepemernnsatoT rnpu 30°C B Teuenue 1 u,
3areM pa30aBisIOT Bomoit U okcrparupyorT EtOAc. OpraHudeckuil Cloi MPOMBIBAIOT
HACBILIEHHBIM PAacTBOPOM cony, cymar Haa NapSOs, (UIBTPYIOT M KOHLEHTPHUPYIOT IpH
NOHMKEHHOM JIaBJICHMM C TIOJYYEHHEM OCTaTKa, KOTOPbIM OYHINAIOT Xpomartorpadueil ¢
obpamenHoi (azoii (42-100% MeCN B Bome ¢ 0,1% T®K, C18 kojnoHKA) ¢ MOJy4YeHHEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cramus 5: 5-xjop-6-nuxionpornmi-2-(4.4-nudropaszenas- 1-mn)-N-(2-METOKCUTUPUAUH-

4-unm)nukotnHamua Cwmeck S-xyop-6-tuknonponui-2-(4,4- mudropasenan- 1-ui)HUKOTHHAMUAA

(50 mr HeounmenHsi), t-BuONa (0,23 mu, 0,45 mMmodb), 4-xnop-2-mMeTokcunupuanaa (35 wr,
0,24 mmonb) u t-BuXPhos Pd G3 (10 mr, 0,015 mmons) B TT'® (10 M) mera3upyroT U MOBTOPHO
3aMOJIHSIIOT a30TOM Tpu pasa. Cmech HarpeBaroT 10 60°C B TeueHue 12 4, 3aTeM pa30aBisIFOT
BonoH u skcTparupyroT EtOAc. OO6benuHeHHbIE OPraHUYECKHE CJIOU MPOMBIBAIOT HACHIIEHHBIM
pacTBOpoM couy, cymat Hazx 0e3BogHbIM NaySOu, GUIBTPYIOT U KOHLEHTPUPYIOT € OJTYYESHUEM
OCTaTKa, KOTOPBIH OYHMINAIOT Xpomarorpadueil Ha cuiHkarene (STHUIALETaT/TIeTPONICHHBIN
a¢up=1/5) ¢ mony4eHreM yKa3aHHOTO B 3arOJIOBKE COSIUHEHUSI.

Cranus 6: 5-xJ10p-6-1mknonponui-2-(4.4-nudropasenad-1-min)-N-(2-okco-1.2-

OUTUAPONIUPUANH-4- NI )HUKOTHHAMUJT (27) Cwmech 5-xnop-6-uuknonponun-2-(4,4-

nudropasenan- 1-um)-N-(2-mMerokcunupuans-4-mwin)HukornHamuaa (60 mr, 0,14 mmons), KI (35
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mr, 0,21 mmonb), MeCN (1 mm) u TMSCI (0,053 mn, 0,41 mmonb) HarpesatoT 10 70°C B
TedyeHue 1 4. 3aTeM cMeCch KOHLEHTPUPYIOT MPHU NOHIKEHHOM JAaBJIEHUH C MOJyYEHUEM OCTaTKa
KOTOPBIN O4YHINAlT Xpomarorpadueii ¢ obpamenHoi ¢asoi (37-100% MeCN B Boge ¢ 0,1%
T®PK, C18 xonoHka) ¢ mosy4eHHeM yKa3aHHOro B 3arojioBke coenuHenus. MCHP m/z (M+H):
paccuurtano 423,1, Haiineno 422.9. 'H SIMP § (a./mnH.) (400 MI'u, CDs;OD): 7,71 (c, 1H), 7,59
(m, J=7,2 I'u, 1H), 7,30 (», J=1,6 'y, 1H), 6,87-6,93 (m, 1H), 3,58-3,67 (m, 2H), 3,35 (t, J=6,0
I'u, 2H), 2,43-2,53 (m, 1H), 2,19-2,35 (m, 2H), 1,84-2,02 (m, 4H), 0,98-1,11 (M, 4H).
ITpumep 28

2-(5.5-Indrop-2-oxcoaszenad-1-min)-N-(2-cyabhaMonanupuaua-4-mui)-5-

(TpudTOPMETII )HUKOTUHAMU

F 0 Z "N

F | o
\ /‘/
F = N S
| H S0

Cragus 1. Mertun-2-(5.5-nudrop-2-okcoaszenan- 1 -mn)-5-(tpudropmermwn)aukorudar K

cycnensuu 5,5-nu¢rop-2-azenanona (0,11 r, 0,71 mmons) B AM® (3,5 mur) nobasnsror NaH (43
mr, 1,1 MmMosb) pu KOMHATHOH Temriepatype. Cmech nepeMennBatoT B TedeHne 10 MuH, 3aTeM
nobasysiroT  Metun  2-xyop-5-(tpudropmermn)aukorunar (0,17 r, 0,71 wmmonb). Cwmech
nepeMeInnuBaoT 16 4, 3aTeM racat XJOPHCTOBOAOPOAHOH kucnotoil (1M) u skcTparupyroT
stunaneratoM. OObenuHEHHBIE OpraHuuyeckue ciou cymar Hagy MgSO4, OGuiIbTpyroT H
KOHLIEHTPUPYIOT TNPH TOHWKEHHOM JAaBJIEHUU C IOJYYEHHEM OCTaTKa KOTOPBIA OYHILAIOT
xpomatorpadueit Ha cunukarene (0-100% FEtOAc/rekcan) ¢ mojydyeHHEM YKa3aHHOTO B
3aroJIOBKe COETUHEHUS.

Cragusa 2: 2-(5.5-ludrop-2-okcoazenad- 1 -mi)-5-(Tpud TOpMETUI JHUKOTUHOBAsT KUCJIOTA

K pactBopy merun 2-(5,5-mudTop-2-okcoasenan-1-un)-5-(tpudropmermn)HukoruHara (49 wr,
0,14 mmonb) B TI'® (350 mki) u Boge (350 Mki) mOOABISIFOT MOHOTHIPAT THAPOKCUIA JIUTHUS
(12 wmr, 0,28 mmonb). Cmech mNepeMeImMBalOT NMPU KT B TedyeHHWe | daca, 3aTeM racsiT
xJjopucroBomoponHoii  kucjoroir (IM) wu skcrparupyror sTtunanerar. OObeIUHEHHBIE
opranuueckue cion cymar Hag MgSO., QUIBTPYIOT M KOHLEHTPUPYIOT NPH TOHIKEHHOM
JaBJIEHUH C TIOJYYEHUEM YKA3aHHOTO B 3ar0JIOBKE COSTUHEHHIS.

Cranus 3: TpeT-byTua Tper-OyTra((4-(2-(5.5-nudrop-2-okcoaszenas- 1 -uju)-5-

(TpudTOPMETIIT ) HUKOTHHAMIIO ) OIUpUANH-2-mi)cyiabdonmn)kapbamar K pactBopy  2-(5,5-

nudrop-2-okcoasenan-1-ui)-5-(TpudTopMeTHI ) HUKOTHHOBOH Kuciotsl (44 mr, 0,13 mMMonb) u
Tper-OyTrn (4-aMuHONIMpPHUINH-2-U)CcyabpoHm(Tper-OyTun)kapdamara (43 mr, 0,13 Mmob) B
nupuanse (650 mxi) mpu 0°C nobGasmsror POCI;3 (13 Mk, 0,14 mmonb). CMech nepemMemmnBaoT
0°C B Teuenme | waca, 3aTeM racsT HACBIIIEHHbIM pPAaCTBOPOM COJM U 3KCTPArupyroOT
stunaneratoM. OObenUHEHHBIE OpraHuueckue cion cymar Hag MgSO4, (uiIbTpyIOT U
KOHIIEHTPUPYIOT TPH TOHIKEHHOM JaBJIEHUU C IIOJNyYEHHEM OCTaTKa, KOTOPBIM OUYHINAIOT

xpomatorpadueit Ha cunukarene (0-100% FEtOAc/rekcan) ¢ mojydyeHHEM YKa3aHHOTO B
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3aroJIOBKC COCAUHCHMUA.

Cramus  4: 2-(5.5-Iudrop-2-okcoasenad-1-min)-N-(2-cyasdhamonanupuaug-4-ui)-35-

(tpudropmermn)nukoruHamun K pacrBopy Tper-Oytun  Tper-Oytmn((4-(2-(5,5-audTop-2-

okcoaszenaH- 1 -ui)-5-(TpudropMeTHI) HUKOTHHAMUIO )TUPUANH-2- 1T )cy b oHMI )kapbamaTa (40
mr, 0,062 mmonp) B JIXM (0,3 mi) nobasmsiror TOK (0,31 mum). CMech nmepeMermBaroT mpu
KOMHATHOH TeMIlepaType B TEYCHUE 2 4acOB. 3aTeM CMeCh IacsiT BOIAHBIM PACTBOPOM KapOOHaTa
HaTpus (HACBHILIEHHBIM) U YKCTPArupyroT auxiopmeraHoM. OObeqHEHHbIE OPraHUYeCKUE CIOU
cymat Hag MgSQ,, GUIbTPYIOT U KOHLEHTPUPYIOT TPU MOHUKEHHOM JABJICHHU C TIOJy4YEHUEM
OCTaTKa, KOTOPBIA OYHMINAIOT Xpomartorpadueit na cunukarene (0-100% EtOAc/rekcan) ¢
MOJIy4eHHEeM YKa3aHHOro B 3arojioBke coeaumHeHus. MCHP m/z (M+H): paccuurano 4941,
Haiineno 494,1. 'H SIMP § (u./mH.) (600 MI'u, AIMCO-de): 11,30 (c, 1H), 9,02 (m, 1H), 8,57 (m,
1H), 8,44 (m, 1H), 8,19 (m, 1H), 7,78 (M, 1H), 7,43 (c, 2H), 4,19 (m, 2H), 2,65 (m, 2H), 2,34 (M,
2H), 2,16 (m, 2H).

TABJIMIA 2. CoenuHenusi u3 npuMepoB 29-42 monay4aroT COTJIaCHO METOAY CHUHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a JJIs mpumepa 28.

IIpume Paccu. | Haiineno
Coenunenue Haumenosanue
p [M+H]" | [M+H]*
F o} Z "N
F s I P 2-(4,4- nuxnoprnunepuanH- 1-un)-

29 F IN, f\(Hj( HoN N-(2-cynbpamomnnupunus-4-un)-| 4980 498,1
cl

5-(TpudTOpMETUIT) HUKOTUHAMU

cl
Y 2-(4,4-nu¢ropazenan-1-mm)-N-[1-
Fo O Y s (Meruncynbdonun)-1H-
T
30 Y ~ X | nupposio[2,3-b]nupunun-3-unl-5- | 518,1 518,3
NN
Q (TpudTopMeTI)IUPUANH-3-

Fr KapOOKcaMu

=N O
& L‘N_“ 2 5-xnop-2-(4,4-nudropazenan-1-
Cl =y N = \
H w)-6-metmin-N-[ 1-

31 ‘ 448,1 448,3
N Q (metuncynbhornn)- 1 H-mupazon-
F

4-wn |mupunus-3-kapOokcamua

=N O
Q L‘N _“S"O 5-xnop-2-(4,4-nudropasenan-1-
Cl =~
wi)-4,6-mumermn-N-[ 1-

~
H
32 l N 462,1 462,3
Q (metuncynbponun)- 1 H-nmupazon-
F

F 4-wun |mupunns-3-kapOokcamua
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N-{1-[(2-amuHO3THI)CyNBbGOHMIT]-

1H-tiupazon-4-un }-5-xnop-2-(4,4-

33 477,1 4774
Q mudropasenan-1-mn)-6-
P METUJIMTHPUANH-3-KapOOKCaMu T
2-(4,4-mudropazenan-1-mm)-N-[1-
o} Q
I F . N-Y (metuncyabdponmn)- 1 H-unnazon-
34 F [ NTONTONA 518,1 518,3
N H 3-un]-5-(TpudropmeTi)mupuIUuH-
N F
Ocp 3-kapOokcamug
N= 2-(4,4-nudropazenan-1-mn)-N-[1-
F e 0 { y (metuncynbgponnn)-1H-
=S
35 FWﬁ ~ o | muppono[3,2-c]mupuann-3-nn]-5- | 518,1 518.,5
N OF (TpudTopMeT)HpUANH-3-
F KapOOKcaMu
N-[1-(uuxnonponuicy b OHM )-
F ’Nl Q\ P
F - N-§, 1H-nupazon-4-un)-2-(4,4-
N ol
36 | 71 AN nudTopasena-1-un)-5- 4941 | 4943
N
Q (TpudTopMeTmI)IUpUANH-3-
F
F KapOoKcamMu
\éfo N-[5-uuknonponm-1-
720
e F 0 , N (meTuncynbonmn)-1H-nupason-
N
37 P NN Y 4-un)-2-(4,4-mudropasenan-1-un)-| 508,1 508,4
| H
N™ Ny . 5-(tpudropMeTyn ) mUpPUANH-3-
F KapOOKcaMu
0 [ N o 2-tuknonponui-4-(4,4-
N N 1
|’YLH 7~ NH nudropasenan-1-ni)-N-(2-
B | N ° 4531 | 4534
Q CyIb(paMOmIIUpUANH-4-
£ W) TUPUMHINH-5-KapOokcaMu
o Q ] 6-tukonponui-3-(4,4-
N g nugTopasenan- 1 -m)-N-(2-
39 WH o NH: 453,1 4534

CyIb(paMOmIIupuanH-4-

W) pUAa3HH-4-kapOoKkcaMug
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6-meTun-N-(2-
NH cynbhaMonIIUpUANH-4-11)-2-
40 /(\/CL ? ymd P ) 4441 | 4444
Q (3.4,4-rpudropazenan-1-
F WJT)HUKOTUHAMUJ
5-xnop-2-(4,4-nudropazenan-1-

j\/j‘\ ,, NH2 11)-6-MeTOKCH-N-(2-
41 Q 476,1 476,3

CyIb(paMOMIITUPUINH-4-

F WI)IUPUANH-3-KapOoKkcaMua
N-[2-(TpeT-
ff\ /O\ J< OyTuicynbdamont)mupuaua-4-
42 ” N wi|-5-xnop-2-(4,4-nu¢ropazenan-| 532,1 532.4
QF 1-n11)-6-MEeTOKCUITUPUANH-3-

KapOOKcaMuz

ITpumep 43

5-nuano-2-(4.4-nmudropnunepunni-1-mn)-N-(2-cynsdhamonanupuaug-4-mmn)-6-

( TDI/Id)TODMeTI/IJ'I)HI/IKOTI/IHaMI/II[

/N
O
/
/\\o

Cranus 1: MeTII-5-111ano-2-(4.4-mudropnunepunus- 1 -umn)-6-

(tpudropMernn)HukoTHHaT B mepyarouHOW — kamepe, pacTBOp — MeTHI-S-Opom-2-(4,4-

mudroprnunepuans- 1-mn)-6-(tpupropmermwn)uukorunata (Ilpomexxyrounoe coenuaenue 36, 96
mr, 0,24 mmonb) B anieronutpuie (1,6 mi) obpadareiBator Xphos-Pd-G2 (19 mr, 0,024 mmonb),
aurmaHounHKoM (42 wmr, 0,37 mmonb) u ¢ocdarom kamust (30 mxi, 0,36 mmonb). Konby
IePMETUYHO 3aKPBIBAIOT, M PEAKLHOHHYK CMECh MepeMelHBarT nox asorom mpu 70°C B
TedeHue 4 4. 3aTeM CMeCh OXJIAXKIAIOT 10 KT, pazdapisior EtOAc u punbrpyrot uepes Celite™,
QOunbTpaT KOHUEHTPUPYIOT MPU TMOHWKEHHOM JaBJICHHU C TOJYyYEeHHEM OCTaTKa, KOTOPBIH
ounmarT xpomarorpadueir Ha cumukarene, (0-30% stunanerar:stanon (3:1)/rekcaH) c
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Cramusa  2:  5-umano-2-(4.4-nudropnunepunus-1-mn)-6-(TpudTOpMETHI JHUKOTUHOBAS

KHCJIOTa PactBop MeTHII-5-1tnano-2-(4,4- nudropriunepuans- 1-mn)-6-
(rpudropmermn)nukorunara (82 wmr, 0,23 mmonp) B TI'® (0,94 min) u MeOH (0,24 mum)
obpabarsiBaroT LiOH (0,24 mi, 0,24 mmonb, 1,0 M B Boze). Cmech nepemenmBaroT rpu 25°C B

TedeHue 2 4. 3aTeM CMeCb KOHLIEHTPHUPYIOT, M TMOJY4Y€HHBI OCTAaTOK PAaCTBOPSIOT B BOJAE,
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nogkucisiror 1IN HCl u skcrparupyror EtOAc. Opranmueckuit cnoit cymar Hag MgSOy,
(UIABTPYIOT ¥ KOHLIEHTPUPYIOT C TIOJYUYEHHUEM YKAa3aHHOTO B 3ar0JIOBKE COSUHEHHSI.

Cramus  3: Tper-Oyrun  tper-Ovrii((4-(5-umauno-2-(4.4-mudropnunepuaud- 1 -ui)-6-

(TpudTOPMETII ) HHKOTHHAMIJIO )THPUANH-2-1i )cyiabdoHmn)kapdbamar PactBop S-umano-2-(4,4-

audroprnunepuanH- 1-mn)-6-(TpupTopMeTnn)HUKOTUHOBON kucnotsl (77 wmr, 0,23 MMmomnb) u
TpeT-OyTun (4-amuHONUpPUANH-2-ui)Cyabdorn(Tper-OyTiu)kapdbamara (76 mr, 0,23 Mmonb) B
nupuause (1,1 ) mpu 0°C obpabdareiBator POCI; (0,024 mu, 0,25 MMOJIb) MO KaruisiM 4epes
mmnpul. Cmeck nepememnBaroT npu 0°C B Teuenne 1,5 4. 3areM cMeCh racsiT HaCbIIEHHBIM
BomHbiM NaCl wu sxctparupyroT EtOAc. Opranuyeckuil CJIOH NPOMBIBAIOT HACHIIEHHBIM
pactBopoMm comu, cymar Hax MgSO4, GUIBTPYIOT M KOHUEHTPHUPYIOT NPU MOHHKEHHOM
JABJIEHUH C TIOJyYEHHUEM OCTATKa, KOTOPBIN OYMINArOT XpomaTorpadueii Ha cumukarene (0-20%
STUJIALIETAT/TEKCAH) C TOJYYEHHUEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHMSI.

Cramus 4:5-uuano-2-(4.4-mudropnunepunnd-1-min)-N-(2-cynsdhaMonanupuaug-4-ui)-6-

(TpudTOPMETHI ) HUKOTHHAMUL PactBop TpeT-OyTHn Tper-OyTun((4-(5-unano-2-(4,4-

nudroprunepuanH- 1-mn)-6-(TpupTOPpMETHI ) HHKOTHHAMHU IO )ITUPH U H-2-
wi)cynbponmn)kapdbamara (50 mr, 0,077 mmone) B JAXM (0,39 min) obpabareiBaror T@K (0,30
mi, 3,9 mmonb). Cmecek nepememuBaroT npu 25°C B TedeHue 5 4. 3aTeM cMeCh KOHLIEHTPUPYIOT
NP TIOHIDKEHHOM JIaBJI€HWH, M TOJYyYeHHBIH ocTtatok cycneHaupyror B NaHCOs; wu
skcrparupyioT EtOAc. Opranndeckuii cinoii cymat Hag MgSO4, QUABTPYIOT U KOHLEHTPUPYIOT
IPY MOHWKEHHOM JIaBJIEHUH C MOJYYEHHEM OCTaTKa, KOTOPbIM OYMINAIOT Xpomarorpaduel Ha
cumukarese (0-30% stunanerar:stanon (3:1)/rekcaH) ¢ MONyYeHUEM YKa3aHHOTO B 3aroJIOBKe
coenunennsi. MCHP m/z (M+H): paccuutano 491,1, natineno 491,2. 'H AMP § (a./mmH.) (500
MI'u, IMCO-de): 11,35 (¢, 1H), 8,65 (m, J=5,4 I'u, 1H), 8,56 (c, 1H), 8,28 (x, J=1,5 I'y, 1H),
7,86-7,81 (M, 1H), 7,49 (c, 2H), 3,73-3,67 (m, 4H), 2,14-2,06 (m, 4H).
ITpumep 44

5-(UKJIOTPONWIITUHNN )-2-(4.4-nudropnunepunus- 1 -ui)-N-(2-cynbhaMOUITUP U H-

4-u)-6-(TpudTOPMETHIT ) HUKOTUHAMU

e
R £
| NN SN
F. P> H HaN
F NTOON
F F
F
Cranus 1: MeTWI-S-(tmknonpormudyTuani )-2-(4.4-nudropnunepunud- 1 -mi)-6-

(TpudTopmMeTiT)-HUKOTHHAT B mepyarodHol kamepe, B HPOOHPKY, COAEPKAIMYE) METHII-S-

Oopom-2-(4,4-mupropnunepunuH- 1-mn)-6-(TpupTOpMETHI ) HHKOTUHAT (ITpomesxyTouHOE
coennaeHue 36, 62 mr, 0,15 Mmob) 1 nukIonponuiaauetiieH (52 Mk, 0,62 MMOJIb) 100ABISIOT
JIM® (0,77 mi), 3arem Pd(PPhs)4 (8,9 mr, 7,7 mxmons), Honun menu(l) (1,5 mr, 7,7 MmkMons) u
TOA (86 mxux, 0,62 mmons). IIpobupky repmerndyHo 3akpbiBaroT M HarpesaroT mpu 40°C B
teueHue 4 4. 3atem cmech pazOaBsioT EtOAcC M mpoOMBIBalOT BOAOMN, 3aT€M HACBILIEHHBIM

pactBopoM conu. Opranuueckuii cinoit cymar Hag MgSOs, GUIBTPYIOT M KOHLEHTPHPYIOT C
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MOJIyYEHHEM OCTaTKa, KOTOpPbIH ounmiaroT Xxpomarorpadueii Ha cwmmkarene (0-10%
STHJIALIETAT/TEKCaH) C MOJy4YeHHEeM YKa3aHHOTO B 3ar0JIOBKE COETMHEHUSI.

Cranus 2: S5-(UKJIONPONWIITUHN )-2-(4.4- nudropnunepuaus- 1 -ui)-6-

(TpUTOPMETHI)HUKOTUHOBAsL  KUCJoTa  PactBOop  MeTHII-5-(LUMKJIONPONMIITHHUN)-2-(4,4-

nudTopnunepunus- 1-mn)-6-(tpudropmerun)aukorunara (45 mr, 0,12 mmosnn) B TT'® (0,46 mn)
u MeOH (0,12 mn) obpabareiBator LiOH (0,12 mn, 0,12 mmons, 1,0 M B Bome). Cmech
nepemennBaroT npu 25°C B TeueHue 2 4, 3aTeM KOHLEHTPUPYIOT NPU NMOHMKEHHOM JaBJICHUU.
IMony4ennsiii ocrarok paszdasisitorT Bomoi, moakucisitoT IN HCl u skcrparupyror EtOAc.
Opranmyeckuii cnmori cymar Hag MgSO4, QUABTPYIOT M KOHLEHTPUPYIOT C TMOJYYCHUEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cranus 3: TpeT-Oy T TpeT-OyTui((4-(5-(uuknonpomstuami)-2-(4.4-

nudropnunepunuH- 1-mn)-6-(Tpud TOPMETII ) HUKOTUHAMUAO JITUPUIUH-2 -

wi)cynbdonnn)kapbamar Pacteop S-(mmkimonponuia-3THHUN)-2-(4,4-nudropnunepuanH- 1-wm)-

6-(TpudropmeTiin)HUKOTHHOBOH  kuciaotel (37  wmr, 0,099 wmmomb) wu  Tper-OyTmn(4-
AMUHOMHUPUANH-2-1)cy b oHm(Tper-OyTrm)kapbamara (33 wmr, 0,099 Mmonp) B mupuanHe
(0,49 mi) npu 0°C obpadateBator POCl; (10 Mk, 0,11 MMoONp) MO KamjisiM 4depe3 INIMpPHLIL
Cwmech nepememnbaroT npu 0°C B Tedenue 1,5 4, 3aTeM racsiT HaChIIEHHBIM PACTBOPOM COJIU U
skctparupyroT EtOAc. Opranndeckuil ciioil MpoOMbIBaIOT HACBHIIEHHBIM PACTBOPOM COJIU, CyLIAT
Han MgSO,, QuUABTPYIOT M KOHLEHTPUPYIOT NPU NOHWKEHHOM MaBJIEHHUH C MOJYYEHHUEM
YKa3aHHOTO B 3arojIOBKE COEJUHEHUS.

Cranus 4. S5-(LUKJIONPONUIITUHNA )-2-(4.4- nudTopnunepuans- 1 -un)-N-(2-

cynbbaMonInmUpUAnH-4-un)-6-(tpudropmerun)aukorudiamuy, ~ Pacteop  Tper-Oytunm  Tper-

OyTrn((4-(5-(uuxnonponwTHHUN)-2-(4,4-nudropnunepunu- 1-um)-6-
(TpuTOPMETHIT) HUKOTHHAMUIO )TUPUINH-2-Win)cynbponmn)kapbamara (67 mr, 0,098 mmonb) B
JAXM (0,49 mn) obpabateiBatoT TPK (0,38 mu, 4,9 mmonb). Cmech nepemermuBaroT npu 25°C B
TeUeHHe 5 Y, 3aTeM KOHIEHTPUPYIOT IpHU TMOHWKEHHOM aBiieHWH. [I0JydeHHBIH OCTaTOK
pazbassitor B NaHCO; u skcrparupyror EtOAc. Opranudveckuii cioii cymar Hag MgSOy,
(GUIBTPYIOT U KOHLEHTPUPYIOT NMPHU MOHMKEHHOM AaBJIEHHH C MOJYYEHHEM OCTaTKa, KOTOpbIid
ounmarT xpomarorpadueii Ha cunukarene (0-30% osTumanerar:atanon (3:1)/rekcaH) C
NOJIy4eHHUEM YKa3aHHOro B 3arosioBke coenunHenns. MCHP m/z (M+H): paccumrtano 430,1,
Haiinero 430,3. 'H SIMP § (u./mnn.) (500 MTI'y, AMCO-dg): 11,24 (c, 1H), 8,63 (x, J=5,4 I'y,
1H), 8,30 (m, J=1,7 'y, 1H), 8,05 (c, 1H), 7,82 (x, J=3,6 'y, 1H), 7,48 (c, 2H), 3,58-3,52 (m,
4H), 3,41-3,36 (m, 1H), 2,01 (n, J=18,2 I', 4H), 1,59 (tr, J=8,1, 4,0 ', 1H), 0,97-0,89 (m, 2H),
0,76-0,69 (M, 2H).

ITpumep 45

2-(azenan- 1-mn)-N-(3-mano- 1,2.4-okcaanaszon-S-ui)-S-(TpuTopMeTHI ) TUPUINH-3-

kapbokcaMun
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K pacTBopy 2-(azenas- 1-mn)-5-(TpudTOPMETHI ) HUKOTUHOBOH KUCJIOTBI
(ITpomexxyTounoe coemuuenue 17, 20 mr, 0,069 mmonb) B mupuause (1,0 M) moOaBisroT
tpuxyopun ¢ocdopmna (11 mr, 0,069 mmons). Cmecy nepememnBatoT npu 20°C B TedyeHue S5
MUH, 3aTeM I00aBJSIIOT S-aMuHO-1,2,4-okcannazon-3-kapOoHutpua (7,7 Mr) U MOJYYEHHYIO
cmech nepemeruBaroT npu S0°C B Teuenue 2,5 4, 3atem npu 60°C B Teuenue 10 4. 3aTem cmech
OXJIXKIAIOT JI0 KT, pa30aBiisitoT Bomoi u skcTparupytotT EtOAc. Opranudeckuii cioi cymar Haj
NaySO4, UIBTPYIOT U KOHLEHTPUPYIOT MPH MOHMKEHHOM AABJIEHHH C TOJIyY€HHEM OCTaTKa
KOTOPBIN OUMIIAKOT XpomaTtorpadueit ¢ odpamennoit gasoii (MeCN B Boge ¢ 0,1% T®K, C18
KOJIOHKA) C MOJIyYeHHeM yKa3aHHOro B 3aronoke coenuaenns. MCHP m/z (M+H): paccuurtano
381,1, Haiineso 381,0. "H SIMP § (u./mun.) (400 MI', CDsOD): 8,49 (c, 1H), 8,08 (c, 1H), 3,53-
3,55 (m, 4H), 1,85-1,86 (m, 4H), 1,54-1,55 (m, 4H).

IIpumep 46
S-(uukgonponunameru )-2-(4.4-nudropazenan-1-mma)-N-(2-cyaphaMOUIIUpUIUH-4 -
WJ1 ) HUKOTHHAMUJT
T ” | O
B N ,NHz

Cragus 1: merun-5-6pom-2-(4.4-nudTopasenas-1-wn)HukoruHar K pactBopy merwui-5-

O6pom-2-xnopaukorunara (0,60 r, 2,4 mmonb) B JIMA (10 M) nobasssitoT 4,4-nudropasenan
(0,65 1, 4,8 mmonb) u N-stun-N-mzonpomwimponan-2-amud (1,2 r, 9,6 mmonb). Cmech
nepememuBaroT npu 100°C B TeueHwme 2 u, 3aTeM pa30aBISAIOT BOAOH M 3KCTPArupyrOT
stunaneratoM. OpraHUYecKHid CJIOH MPOMBIBAIOT HACHIIIEHHBIM PACTBOPOM COJIH, CYLIAT Hal
6e3BogHbIM NaySO,, QUABTPYIOT U KOHUEHTPUPYIOT TPH MOHMKEHHOM JABJICHUHU C TIONYYEHUEM
OCTaTKa KOTOPBI OuWIarT xpomartorpadueir Ha cunukarene (30% EtOAc) ¢ monydenuem
YKa3aHHOTO B 3ar0JIOBKE COETUHEHMSI.

Cramus 2: merwi-S-(uuknonpornuiaMmer)-2-(4.4-nudropasenan-1-wn)aukorudar Cmeco

MeTHII-5-0pom-2-(4,4-mudTopazenan- 1-mn)aukorunara (0,50 r, 1,4 mMmonp), (UMKIOMPOIHI-
metmm)tpudropdbopara kamust (0,46 r, 2,9 mmons), P(tBu)s-Pd-G2 (73 wmr, 0,14 mmonb) u
Cs2CO; (1,4 1, 4,3 MMoOIb) B TONyOJIe (5 MJT) HEera3supyroT U oOpaTHO 3amOJHSIIOT a30TOM TPHU
pa3a. Cmecp HarpeBatoT 10 100°C B Teuenue 12 4. 3aTeM cMeCh OXJIAXKIAIOT 0 KT, MPOMBIBAIOT
Bogoi u skctparupyroT EtOAc. Opranuveckuil ClON NPOMBIBAIOT HACBIIIEHHBIM PAaCTBOPOM
comu, cymar Haa NarSOs (UIBTPYIOT M KOHLEHTPUPYIOT TNPU TOHIKEHHOM IaBJIEHUH C

NOJIy4eHHEM OCTaTKa KOTOPbIM OYMIIAOT xpomarorpadueit ¢ obpamenHoi ¢azoit (39-100%
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MeCN B Boze ¢ 0,1% TOK, C18 kojI0HKa) C MOTyYSHHEM YKA3aHHOTO B 3ar0OJIOBKE COSAMHEHHSI.

Cramus 3: S5-(uuxgonporuviamer)-2-(4.4-mudropasenan- 1 -wn)aukorudar gutusg Cmecs

MeTHJI-5-(LUKIonponuaMeTi)-2-(4,4-nudpropasenan- 1 -un)nukorunara (75 mr, 0,23 Mmonp) u
LiOH-H,0 (29 wr, 0,69 mmonb) B MeOH (1,5 min) u Bone (0,8 min) nepememmuBatoT mpu 45°C B
TedeHue 13 4. 3aTteM cMechb KOHLEHTPHPYIOT NPU NMOHMUKEHHOM JaBJIEHUU C IOJYYEHHUEM
YKa3aHHOTO B 3aroJIOBKE COETUHEHUS.

Cranus 4: N-(2-(N.N-6uc(2.4-numerokcrudOen3ni )cyabhaMon ) Iupuaut-4-un)-5-

(mkgonponuiamerun)-2-(4.4-nudropazenan- 1 -un)aukorunamun Cmech 4-amuno-N,N-6uc(2,4-

OUMETOKCH-OeH3II ) upuauH-2-cynbponamuaa (90 wmr, 0,19 mmons), PyBOP (0,13 r, 0,25
MMOJIb) U S-(muKinonponuiaMmerui)-2-(4,4-nudropasenan- 1-wn)HukoruHara Jutas (40 wmr
HeouneHHbIH) B JIM® (4 min) nepemermubatoT npu 20°C B Teuenune 12 4. PeakimOHHYIO cMecCh
racat Bomoit u akcTparupyoT EtOAc. Opranudeckuil Ciol TPOMBIBAIOT HACHIIIEHHBIM
pactBopoM coiu, cymatr Hang NaySO4, (QUIBTPYIOT W KOHLEHTPHUPYIOT TPU TMOHUKEHHOM
JaBIIEHUH C TIOJYYEHHUEM OCTaTKa, KOTOPbIA OUHWINAIOT XpoMaTorpadueil Ha CUJIMKarene
(nerponerinbiii 3¢up:EtOAc=1:1) ¢ momyueHneM yKa3aHHOTO B 3ar0JIOBKE COSTUHEHHSI.

Cranus 5: S-(nuxsonpornuaMerun )-2-(4.4-nudropaszenas-1-un)-N-(2-

cyab)aMOUIIUPUINH-4- U1 )HUKOTUHAMUJT Cwmech N-(2-(N,N-6uc(2,4-

IUMETOKCHOEH3MIT)CYIb(haMOm ) MTUpUANH-4-111)-S-(uKnonponuaMetn)-2-(4,4- nudpropasenas-
l-um)nukoruHamuna (13 wmr, 0,017 mmonb) B aumxmopmerane (3 mu) u TOK (1 mm)
nepeMemnsatoT npu 20°C B teueHue 0,5 4. 3aTeM cMeCb KOHLEHTPUPYIOT MpPU MOHMKEHHOM
JaBJIEHUH C TOJYYEHHUEM OCTaTKa, KOTOPBIM OYMINAIOT XpomaTtorpadueit ¢ oOpaiieHHoH (a3oi
(34-100% MeCN B Bozme ¢ 0,1% 10 MM NH4CO3, C18 xoyi0oHKa) C MOJy4eHUEeM YKa3aHHOTO B
3aronoBke coemuHeHus. MCHP m/z (M+H): paccunrano 466,2, nalineno 466,3. 'H sIMP §
(u./maH.) (400 MI', CD3OD): 8,56 (m, J=5,2 'y, 1H), 8,38 (c, 1H), 8,16 (n, J=2,0 I'u, 1H), 7,87
(m, J=5,6 T'y, 1H), 7,73 (n, J=1,6 T'y, 1H), 3,63-3,72 (m, 2H), 3,42 (1, J=6,0 I'y, 2H), 2,50 (x,
J=7,2 T'u, 2H), 2,32 (x, J=10,0 T'u, 2H), 1,87-2,05 (m, 4H), 0,98 (wc, 1H), 0,49-0,57 (m, 2H),
0,23 (xB, J=5,2 T', 2H).
ITpumeps 47 u 48

(S)-2-(4.4-nudrop-3-merunnunepuau- 1 -mn)-N-(2-cyiaphamonanupunmua-4-mn)-3-

(tpudropmernn)aukorunamun  (47) u  (R)-2-(4.4-nudrop-3-merunnunepunus- 1-mn)-N-(2-

CVJ'Ibd)aMOI/IJ'IHI/IDI/IHI/IH 4-wn)-5- (TDI/Id)TODMeTI/IJ'I)HI/IKOTI/IHaMI/II[ (48)

Q

F F
47 48

Cranus 1: (R u S)-2-(4.4-nudrop-3-metunnunepunus- 1 -mn)-N-(2-

cynbamonnmupuana-4-mn)-S-(tpudropmernm)aukornaamuy = K pacrBopy  2-xyop-N-(2-

cyabpamonnnupuanH-4-uin)-5-(tpudropmerin)aukornHamuaa (IIpomexxyTodHoe coenuHeHNe
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21

metunnunepuauHa (34 mr, 0,2 mmone) 1 DIPEA (0,10 mi, 0,59 Mmonb). CMmech HarpeBarT npu

, 75 wr, 0,20 mmomp) B NMP (1 ™) pobasmsror rtugpoxsiopun  4,4-gudrop-3-
70°C B TeueHue 4 4acoB, 3aTEM racsiT BOOJHBIM OTHOOCHOBHBIM (pocharom kanwust (HaChIIIEHHBIM)
U 3KcTparupyrooT stunaneratoM. OObeanHeHHble opraHuueckue ciou cymar Haa MgSOy,
(GUIBTPYIOT U KOHLEHTPUPYIOT NMPHU NOHUKEHHOM JIABJIEHUHU C IOJIyYE€HHEM OCTaTKa KOTOPBIH
ounmmaroT Ha cunukarene (0-100% EtOAc/rekcaH) ¢ monyueHHEM YKa3aHHOTO B 3aroJjiOBKe
COEMHEHHUSI.

Cranus 2: (R U S)-2-(4.4-nudrop-3-MmeTunnunepunus- 1 -mn)-N-(2-

cvabhaMmounnupuauH-4-mn)-5-(tpudropmermn)aukoruHamvun (47) u (S win R)-2-(4.4-nudtop-

3-merunnunepuau- 1-mn)-N-(2-cynbbamonnnupuant-4-mi)-5-(Tpud TOpMETHIT )JHUKOTUHAMU

48) (R wu S)-2-(4,4-nmudrop-3-mermnnunepunut- 1-mn)-N-(2-cynbhaMOUTmupuIuH-4-11)-5-
(rpudropmerin)aukoruHamun (77 mr, 0,16 mmons) ounmaror npenapatusHoi CXKX (AD-H,
25% EtOH/CO,, 100 6ap) ¢ mony4eHHUeM yKa3aHHBIX B 3arojIOBKE COSAMHEHU: YHAHTHOMED A
(47) (R wmu S)-2-(4,4-nmudrop-3-merrnnunepuaus- 1-uim)-N-(2-cynphamonnnupuaua-4-ui)-5-
(TpudropmeTin)HuKoTHHaMUA, W dHaHTHOMep B (48) [(S wm R)-2-(4,4-mudrop-3-
MeTHIHNEePUINH- 1 -1i1)-N-(2-cynpdhamomnnupuaina-4-ui)-5-(TpuTOPMETHI ) HUKOTHHAMU.
OuantHomep A (47): MCHP m/z (M+H): paccunrano 480,1, maiineso 4803, 'H AMP §
(a./mnn.) (600 MI'u, IMCO-de): 11,21 (¢, 1H), 8,59 (m, J=4,9 I'u, 2H), 8,26 (¢, 1H), 8,13 (x,
J=2,0T'n, 1H), 7,81 (», J=3,7 I'u, 1H), 7,45 (c, 2H), 3,86 (T, J=13,7 I'y, 2H), 3,26-3,19 (m, 1H),
3,11-2,93 (m, 1H), 2,11 (m, 2H), 1,87 (m, 1H), 0,86 (1, J=6,8 I'u, 3H)]; Dnantuomep B (48):
MCHP nv/z (M+H): paccunrano 480,1, Haiinexo 480,3, "H SIMP § (u¢./mn.) (600 MI'n, IMCO-
de): 11,20 (c, 1H), 8,59 (», J=5,1 I'u, 2H), 8,25 (¢, 1H), 8,13 (&, J=2,2 T'y, 1H), 7,90-7,72 (m,
1H), 7,44 (c, 2H), 3,96-3,75 (m, 2H), 3,23 (1, J=10,9 I', 1H), 3,09-2,93 (M, 1H), 2,11 (c, 2H),
1,93 (c, 1H), 0,86 (1, J=6,8 I', 3H).

TABJIMIIA 3 Coenunenust u3 npumMepoB 49-130 mosyyaroT COTJIacCHO METONy CHHTE3a,

AHAJIOTUYHOMY METOAY CHUHTe3a JJisl npumepoB 47 u 48.

Paccu. | Haiineno
[Ipumep Coenunenue Haumenosanue N , | Ycnosust
[M+H]™ | [M+H]

(R unu S)-2-(4,4-

auxJop-3-
i 0 i i‘l o METHIITHIIEPUANH- | - ——
Fo o N P=0 wi)-N-(2- )
49 = HaN 512,1 512,1 |it cmocod I,
NN Ci CynbhaMOMITHPUINH-
% nuk 1
Cl 4-un)-5-
(TpudTopmeTi)

HUKOTHHaAMH
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(S or R)-2-(4.4- nuxnop-

3-MeTuInunepuanH-1-

F o] Z N
F | o
NS 5 mn)-N-(2- XUPAJbHBI
50 - NN A HoN cynbamonnnupuaus- | 512,1 512,1 |i cioco0 I,
G ). 2
cl
(TpudTopmeTun)
HUKOTUHAMM
2-(4,4-nuxnopasenas- 1-
i o # ;\1 o win)-N-(2- 150°C B
. /i
Fo S N P=o | cynbhamounnupunun- TeueHue 10
51 P HoN 512,1 512,1
N D 4-u)-5- MUHYT Ha
Cl
Cl (TpudTOpMeTILIT) Craguu 3
HUKOTUHAMHMJ
2-[(3S,5R)-4,4-nudrop-
3,5-numerun-1-
e F o ZN 150°C B
NN S nunepuaui]-N-(2-
F ool k =0 TeueHue 10
52 NZ N HoN cysbhamon-4- 494,1 494,1
* MHUHYT Ha
* | F MUPUINI)-5-
F Craguu 3
(TpudTopMeTHI)IMPUAN
H-3-KkapOokcaMun
5-xnop-2-[(3S,5R)-4,4-
0 ~ P‘ o nudTop-3,5-mumeTnn-1- 200°C B
Cln A N
| It\I«I S0 | nunepunun|-6-meTu- TeueHue 10
53 z HzN 474,1 474,1
N N-(2-cynbpamonn-4- MHUHYT Ha
MUPUINT ) TUPUIUH-3- Craguu 3
KapOoKcaMu
200°C B
(S nnu R)-5-xnop-2-
Z Teuenue 90
o |N o (4.4-nudrop-3-
Cl N 2 & MHUHYT Ha
| H rS0 | meruanunepuanH-1-
54 P HzN 460,1 460,1 |Cranuu 3,
N" N wi)-6-metmin-N-(2-
* A—F XUPaJIbHBI
F CyIb(haMOVITITHPUIUH- .
i1 cocob

4-WJ1)HUKOTHHAMU

D, nuxk 2
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200°C B
(S nnu R)-5-xnop-2-
Z TeueHue 90
Q {“ o (4,4-mudrop-3-
Cl X 4 MHUHYT Ha
X N Sx
PS0 | MeTuanunepuauH-1-
55 y HoN 460,1 460,1 |Craguu 3,
N 1)-6-mMeTun-N-(2-
* A—F XUPAIbHBI
F cynbhamonmupuanH-
it cocob
4-WJ1)HUKOTHHAMUT
D, muk 1
(S unu R)-2-(3- 100°C B
o AN METUJITUTIEPUANH- | - TeueHue 10
F. i O
S A o mn)-N-(2- MUHYT Ha
56 NNy A HzN cynbhamounnupunun- | 444,1 444,1 | Cranuu 3;
@ 4-n)-5- XUPATBHBI
(TpudTOpMeTIIT) i croco0 1,
HUKOTHUHAMMUII MUK 2
(R mm S)-2-(3- 100°C B
F o AN . METUJITUTIEPUINH- 1 - TeueHue 10
XN ONT I g w)-N-(2- MUHYT Ha
70
57 NN H HoN cynbpamMonmnnupunut- | 444,1 444,1 |Craguu 3;
Q 4-nm)-5- XUPAJIbHBI
(TpudTopmeTin) it croco0 1,
HUKOTHHAMMU]T MUK 2
N-(2-cynbdhamon-4-
TUPUIII)-S5-
7
Q rj (TpudTopmeTmn)-2-
N N RN XUpPaJIbHbI
| i 2| [(18.5S wm 1R,5R)-1-
58 NZ N 2 510,1 510,1 i cioco®
By (TpudTopmeTin)-3-
D, nuk 2
FF c azabunmkiio[3.2.0]renra
H-3-un|nupunus-3-
kapOoKcaMu
7
Q P 0 N-(2-cynbdpamorn-4-
S W - XUPAJIbHBI
| H HoM 0 UPUINI)-5-
59 N7 N 2 510,1 510,1 it crioco®
o~ (TpudTopmeTmn)-2-
D, muk 1
FA [(1R,5R mnu 185,55)-1-
F
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(TpudTopmeTmn)-3-
azabunukio[3.2.0]renra
H-3-un|nupunus-3-

KapOoKcaMuz

N-(2-

CyJIb(haMOMITHPUIIH-

=
i Lo | 4m2@rss): 70°C B
RS S=
P H HoN 0 6,6,7,7-terpadTop-3- TeueHue 16
60 NTIN\HE - 514,1 | 514,1
a3abunmkiio[3.2.0]renra 4acoB Ha
F
H I F H-3-101)-5- Cranunu 3
(TpudTOopMeTIIT)
HUKOTUHAMM/T
2-[(18S,6S umu 1R,6R)-
7,7-mudTop-6-meTmn-3-
=~ "N
i < £ azabunukio[4.1.0]renra
S=q XupanbHbL
H-3-ui]-N-(2-
61 492,1 492,1 i1 criocob
cysbhamon-4-
A, nuk 2
MUPUINI)-5-
(TpudTopMeTHI)IMPUAN
H-3-KkapOokcaMun
2-[(1R,6R umm 1S,65)-
7,7-nudrop-6-mermn-3-
o] Z "N
< AP azabunukio[4.1.0]renta
=" °N S=q XupanbHbl
. H HyN H-3-m1]-N-(2-
62 N” N 4921 4921 it criocob
. cysbhamon-4-
A, ik 1
JF TUPUIIIT)-5-
(TpudTopMeTHI)IPUAN
H-3-KkapOokcamuz
2-((1R,55)-8,8-mudprop-
o drop 150°C B
M2 3-a3a6ULHKIIO-
x> N S=g TeueHue 10
63 p HaN [3.2.1]okran-3-mm)-N- | 492,1 492,1
N© N MHUHYT Ha
F (2-
F Craguu 3

CyIb(haMOVIIITHPUIUH-
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4-un)-5-
(TpudTOopMeTIIT)

HHUKOTHHaAMH

64

Z-.m\\
4o

2-((1R,5S or 1S,5R)-
6,6-nudrop-3-
a3a0ULIMKIIO-
[3.2.0]renrran-3-wmn)-N-
(2-
CYJIb(haMOVIITAPUIUH-
4-un)-5-
(TpudTOopMeTIIT)

HUKOTHHAMH

478,1

478,1

XI/Ipa.IIbeI
11 ciocod

D, muk 2

65

‘o

2-((15,5R umu 1R,55)-
6,6-nudrop-3-
a3a0UINKJIO-
[3.2.0]renrran-3-wmn)-N-
2-
CyIb(haMOVIITTHPUIUH-
4-un)-5-
(TpudTOopMeTIIT)

HHUKOTHHaMH

478,1

478,1

XUpaJbHbI
11 crioco0d

D, muk 1

66

(R wmm S)-2-(1,1-
audTop-5-
azacnupo[2.5]okraH-5-
wn)-N-(2-
CYIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTOpMeTIIT)

HUKOTHHAMH

492,1

492,1

XI/IpaJIbeI
1 criocob

E, muxk 1
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(S umu R)-2-(1,1-
oudTop-5-
azacnupo[2.5]okTaH-5-
min)-N-(2-
cynbhamMonTmupuarH-
4-n)-5-
(TpudTOopMeTIIT)

HUKOTHHAMU

492,1

492,1

XUpPaJbHbI
11 criocod

E, nmuxk 2

68

2-((1IR,5S)-3-
azabunukio[3.2.0]renra
H-3-m1)-N-(2-
CYIIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTOopMeTIIT)

HUKOTHHaAMH

442.1

442,1

70°C B
TeueHue 16
JacOB Ha

Cranuu 3

69

2-((1S,6S or 1R,6R)-
7,7-nudrop-3-
azabunukio[4.1.0]renra
H-3-m1)-N-(2-
CyIb(haMOMITHPUINH-
4-n)-5-
(TpudTopmeTHI)

HUKOTHHaAMU

478,1

478,1

XUpPaJbHbI
1 crtoco0d

B, nuxk 1

70

2-((1R,6R umu 15,65)-
7,7-nudrop-3-
azabunukio[4.1.0]renra
H-3-m1)-N-(2-
CYIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTOopMeTIIT)

HUKOTHHaAMH

478,1

478,1

XI/IpaJIbeI
1 criocob

B, uk 2
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71

2-[(1R, 4R umm 1S.,45)-
5,5-nudrop-2-
azabunukio[2.2.1]renra
H-2-un]-N-(2-
cysbpamon-4-
HPUIII)-5-
(TpudTopMeTHI)IHPUAN

H-3-kapOokcamu

478,1

478,1

XUpPaJbHbI
11 criocod

C, nmux 1

72

2-[(15,4S umu 1R, 4R)-
5,5-nudrop-2-
azabunukio[2.2.1]renra
H-2-un]-N-(2-
cysbhamon-4-
TUPUIII)-5-
(TpudTopMeTHI)IIPUAN

H-3-kapOokcamuz

478,1

478,1

XI/IpaJ'IbeI
1 criocob

C, uk 2

73

(R wmm S)-2-(4,4-
audrop-2-
METUJIUTIEPUANH- 1 -
m)-N-(2-
cynbhamMonTmupuanH-
4-un)-5-
(TpudTOopMeTIIT)

HUKOTHHaAMH

480,1

480,1

200°C 3a
0,5 yaca Ha
Cranuu 3;
XHPaJIbHBI
it ciocod F

Uk 1

74

(S unu R)-2-(4,4-
audTop-2-
METUJITUTIEPUANH- | -
mn)-N-(2-
CYIIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTOopMeTIIT)

HUKOTHHaAMH

480,1

480,1

200°C 3a
0,5 gaca Ha
Cranun 3;
XUPATbHbI
i cocod F

UK 2
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2-((3R.45,58)-4-

runpokcu-3,4,5-

Qo ~ |N TPUMETHIIUNIEpUINH-1- 70°C B
min)-N-(2- TeyeHue 16
75 488,2 488,2
CyJIb(haMOMITHPUTIH- 4acOB Ha
4-n)-5- Cranunu 3
(TpudTOopMeTIIT)
HUKOTHHAMH]
2-((1R,55)-6,6-mudTop-
3-a3zabuuukIo-
o N o [3.1.1]rerrran-3-wmn)-N- 70°C B
NN :3”-‘:0 (2- TedeHne 16
76 A M HoN 478.1 478,1
N m CyJib(haMOMITITUPUINH- 4acoB Ha
F
= 4-un)-5- Cranuu 3
(TpudTOopMeTIIT)
HUKOTHHAMH
2-[(35,4S)-4-runpoxcu-
o {\l o |3-Mermn-1-nunepunni]- 70°C B
X N X s"\
H =0 | N-(2-cynpdpamonn-4- TeueHue 16
77 NN HoN 460,1 460,1
. IHPUIII)-5- 4acoB Ha
*
OH (TpudropmeTmn)IMpUAN Cranuu 3
H-3-KapOokcamu
2-[(3S.,4r,5R)-4-
TUAPOKCH-3,5-TUMEeTHII-
o 7N, | N 70°C B
P -ranepua |-N-(2-
o N P<0 TeueHue 16
78 & HyN cysbhamon-4- 474,1 474,2
N" N 4acoB Ha
2*Non TUPUIII)-5-
Craguu 3

(TpudTopMeTHI)IIPUAN

H-3-kapOokcamuz
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79

2-(6,7-nurnapo-4H-
THEHO[3,2-c JnupuauH-
5-um)-N-(2-
cysbhamon-4-
TUPUIII)-5-
(TpudTOpMETHI) THPHIH

H-3-kapOokcamug

484,1

484.2

80

N-(2-cynbdhamomnn-4-
TUPUINT)-5-
(Tpudropmermn)-2-[3-
(tpudpropmermm)-1-
TIUATIEPU AN | TMPUMH-3-

KapOoKcaMu

498,1

498.2

81

2-[3-(3.5-
mudropdennn)-1-
nunepuann]-N-(2-
cysbhamon-4-
MUPUINT)-S5-
(TpudropmMeTIT)IMpUaK

H-3-kapbokcamun

542,1

5423

82

N-(2-cynbpamounn-4-
MUPUINA JI)—S -
(TpudTopmerun)-2-[4-
(tpudpropmermm)-1-
UOEPUINIT [TUPUANH-3-

KapOoKcaMu

498,1

498.,2

83

N-(2-cynsdpamonn-4-
TUPUINIT)-S5-
(TpudTopmermn)-2-[3-
[[4-
(tpudropmerni)dern]
meTun]-1-

THMIEPUIAIT [ TUPUANH-3-

588.1

588.3
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KapOOKcaMuz

84

N-(2-cynbdpamorn-4-
MUPUINT)-2-
TUOMOP( OJIUHO-5-
(TpudTopMeTHIT) mHpHIH

H-3-kapOoKcamMu

448,1

448.2

85

CF,

N-(2-cynbdhamonn-4-
TUPUINT)-S5-
(tpudropmerin)-2-[3-
[4-(TpudTOpMETHT)-
denmn|muppomuams-1-
W | TUpUArH-3-

KapOOKcaMuLg

560,1

560,2

86

2-(3-6en3un-6,8-
auruapo-SH-
umuaasol 1,2-
aJmupasun-7-un)-N-(2-
cysbhamon-4-
MUPUINA JI)—S -
(TpudTopMeTUI)IMpU I

H-3-KkapOokcaMun

558,2

5583

87

2-[3.3-numerun-4-
(2,2,2-
TpudTOpITHN)IUIIEPa3H
H-1-mi]-N-(2-
cysbhamon-4-
MUPUINA JI)—S -
(TpudropmeTun)nupuIn

H-3-KkapOokcaMun

541,1

5413

88

2-(2,2-
aumMeTIMopdoanH-4-
un)-N-(2-cynbdhamons-

4-iupumun)-5-

460,1

460,2
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(TpudTopMeTHI)IPUAN

H-3-kapOokcamuz

N-(2-cynbpamonn-4-

MUPUANIT)-5-
(o] "N
FiG A Ay | éP (Tpudropmer)-2-[ 8-
I P H,N "0 (TpudTopmerun)-3,4-
89 N~ N 546,1 546,2
auruapo-1H-
G WU30XHHOJIUH-2-
3
WJI | MTUPUIAH-3-
KapOoKcaMu
o AN . N-(2-cynsdpamonn-4-
Fal N X ! & nupuani)-2-[4-
| Ho N
2z 2 TpudTOpMETOKCH
90 NN (rprdrop ) 548,1 | 5482
W30UHAOUH-2-1]-5-
of (TpudTopMeTHI)IIPUAN
CF,
H-3-kapOokcamuz
o A N N-(2-cynbdamonn-4-
F3C\(YLN \I SIS-O HI/IpI/II[I/IJ'I)'S‘
H ]
IN/ N HN (Tpudropmerin)-2-[2-
91 o [4-(Tpudropmernin)- 576,1 576,2
bennn|mopdonnH-4-
WJI | TUPUIUH-3-
CF,
KapOoOKcaMug
N-(2-cynbpamonn-4-
o = I“ o nupunui)-2-(3,3,4,4-
RO TS S”"*O TeTpadTOPIUPPOITUANH
92 LA H o 488.1 | 488.1
N NQ<F 1-un)-5-
FF (TpudTopMeTHI) TUPHUIH
H-3-kapOokcamuz
o >N N-(2-cynbdpamorn-4-
FiC Y ! ’p )5
= Sz TUPUIIIT)-5-
93 \erH e 470,1 | 4702

(Tpudropmermn)-2-[3-

(TpudTopmMeTmIT)azeTn




153

uH-1-un|nupuaun-3-

kapOokcaMuz

2-(3-nupason-1-
WINAPPOTUANH- 1 -111)-

N-(2-cynbpamon-4-

04 N” °N 482.1 482,2
TUPUIII)-5-
@ (TpudTOpMETHIT)TUPHUIH
H-3-kapOokcamug
2-[2-(4-Ppropdennn)-1-
rF o N nunepunun]-N-(2-
PN NS 0
| ] H & NH2 cynbhamon-4-
95 N7 N 5241 5242
TUPUIII)-S5-
. (TpudTopMeTHI)IPUAN
H-3-kapOokcamuz
2-(2,3,3a,5,6,6a-
o AN rekcaruznpodypo[3,2-
FC N N ~ Sf? b]muppon-4-mn)-N-(2-
Q0
96 IN/ WAL HeN cybbamon-4- 458,1 | 4582
8 MUPUANIT)-5-
0
(TpudropmeTmn)IUpUAN
H-3-kapOokcamu
o0 AN N-(2-cynbdhamonn-4-
-0
|N/ N 5\ HoN (Tpudropmermn)-2-[3-
97 0 [4-(TpudTopmernn)- 562,1 562,2
(beHokcH |azeTunuH- 1-
wi|nupunus-3-
CF3
KapOoKcaMu
N-(2-cynbdpamomnn-4-
=
FaCa "y i \'N o MMpUAI)-5-
N S
98 I H o N2 | (rpudropmerun)-2-[4- | 590,1 | 590,3

[3-(TpudTopmernn)-

¢benokcu]-1-
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MUNEPUANI |TUpUIUH-3-

kapbokcamun
2-[4-
O Z "N (UMKJIOTIPOTTMIIMETII )-
RV e N l 3’20 3-0KCo-Iumepasus- 1-
99 LA N ] N-Qecymmbavonn- | 4991 | 499.2

HrN\/A 4-rupuann)-5-
(0]

(TpudTopMeTHI)TUPUIH

H-3-kapOokcamuz

N-(2-cynsdpamonn-4-

0 Z>N nupuani)-2-[4-(2,2,2-
] ©
FaC ¢, |TpudropsTin)nunepazu
100 ﬁﬁ e 5131 | 5132
N N 2 H—l—I/IJ’I]-S-

k/ NCFs lrpudpropmernmmipuan

H-3-kapOokcamuz

0 AN 5-xnop-2-(4,4-
IS l s-NHz |indropasenan-1-n)-N-
101 IN/ - d o Cooymavonnd- | 4469 | 4472 120°C Ha
QF MU PUINT ) TAPUINUH-3- Cramu 3
F KapOoKcamu
2-((2R,6S5)-2-meTui-6-
e o IN o (TpudTOopmMeTH)
P t N > ., I\ili\o mophonuHo)-N-(2-
102 N N/Y ? cynbpamomnnupunus- | 514,1 514,1
: ° 4-n)-5-
F/I[:\F (TpudTOpMeTILIT)
HUKOTUHAMH]
2-((2S,6R)-2-meTui-6-
" i i 'N e (TpudTOpMeTILIT)
1 \; ; ) 3;0 MopdoauHo)-N-(2-
103 NN T 5144 | 514.1
0 cynbhaMOMIMTHUPUINH-
I:iFF 4-un)-5-

(TpudTopmeT)
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HUKOTHHaAMH

104

(S)-N-(2-
CyIb(haMOIITHPUIUH-
4-un)-5-
(TpudTopmerm)-2-(2-
(TpudTopmerun)-1,4-
OKcazernaH-4-

WJT)HUKOTHHAMHU]T

514,1

514,1

105

(R)-N-(2-
CYIb(haMOVITTAPUIUH-
4-un)-5-
(TpudTopmerin)-2-(2-
(TpudTopmermin)-1,4-
OKcazernaH-4-

WJT)HUKOTHHAMHU]T

514,4

514,1

106

2-[(2R)-6,6-numeTni-2-
(TpudTopmermn)-1,4-
okcaszenaH-4-ui]-N-(2-
cysbhamon-4-
IUPUIII)-S5-
(TpudropmeTmn)IUpUAN

H-3-kapOokcamug

542,1

5422

107

2-(2,2-mumerni-1,4-
okcazenan-4-mn)-N-(2-
cysbhamon-4-
TUPUIII)-S5-
(TpudTopMeTHI)IPUAN

H-3-kapOokcamuz

474,1

474,2

108

2-[(7S)-7-metun-1.4-
okcazenaH-4-ui|-N-(2-
cysbhamonn-4-
MUPUINI)-5-

(TpudTopMeTHI)IMPUAN

460,1

460,2




156

H-3-kapOokcamuz

109

N-[2-(TpeT-
OyTuncynbpamornn)-4-
MUPUAMI|-5-XJI0p-2-
(4,4-mudropaszenan-1-
W) TUPUANH-3-

KapOoOKcaMug

503,0

503,1

110

2-[(25)-2-
metunmopdonra-4-un|-
N-(2-cynbpamonn-4-
TUPUIII)-S5-
(TpudTopMeTHI)IHPUAN

H-3-kapOokcamuz

446,1

446,1

111

2-[(2R)-2-meTuin-1,4-
okcazenaH-4-ui|-N-(2-
cyabhamon-4-
MUPUINI)-5-
(TpudTopMeTHI)IMPUAN

H-3-KkapOokcamuz

460,1

460,1

112

2-(3-runpokcu-3-
METUJI- | -TUnepu I )-
N-(2-cynbpamonn-4-
TTUPUIII)-5-
(TpudTopMeTHI)IPUAN

H-3-kapOokcamuz

460,1

460,2

113

2-(6-pTop-1,1-mumerni-
WU30UHAOIUH-2-11)-N-
(2-cynbphamonn-4-
TUPUIII)-S5-
(TpudTopMeTHI)IPUAN

H-3-kapOokcamuz

510,1

510,2
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114

2-(azenan-1-mn)-N-(2-
METUII-5-CyIbhaMonII-
trodeH-3-ui)-5-
(TpudTopMeTHI)IMPUAN

H-3-KapOokcaMun

463,1

463.,2

115

2-(4,4-nudrop-5-
MeTunazenan- 1-uim)-N-
(2-
CYJIb(haMOVIITAPUIUH-
4-un)-5-
(TpudTopMeTHI)IHPUAN

H-3-kapOokcamuz

494.1

494,3

116

S-xnop-2-[(7TR nmm 75)-
7-(nupropmernn)-1,4-
okcazerad-4-un|-6-
meTmi-N-(2-
CyIIb(haMOVIIITHPUIUH-
4-nm)nupuaun-3-

kapOoKcaMuz

476.,9

477,0

117

S-xnop-2-[(7S wnu 7R)-
7-(mudropmernin)-1,4-
okcazernaH-4-u|-6-
meTmi-N-(2-
CYIb(haMOVITITAPUIUH-
4-nm)nmupuauH-3-

KapOoKcaMu

476.,9

477,0

118

(R umu S)-N-(2-
CYIIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTopmermn)-2-(7-
(TpudTopmermin)-1,4-
OKcaszernaH-4-

WJT)HUKOTHHAMHU]T

514,1

514,2
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119

(S unmu R)-N-(2-
CyIIb(haMOVIITTHPHUIUH-
4-un)-5-
(Tpudropmermn)-2-(7-
(Tpudropmermn)-1,4-
okcasenaH-4-

WJT)HUKOTUHAMHM]]

514,1

514,2

120

2-[(2S,7R mnu 2R,7S)-
2-meTtun-7-
(TpudTopmermn)-1,4-
okcazenaH-4-u]-N-(2-
CYIIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTopMeTHI)IIPUAN

H-3-kapOokcamuz

5281

528.2

121

2-((2R,7S wnnum 2S,7R)-
2-meTtun-7-
(TpudTopmermin)-1,4-
okcasenan-4-min)-N-(2-
CyIb(haMOMITHPUINH-
4-n)-5-
(TpudTOopMeTIIT)

HUKOTHHaAMU

528,1

5282

122

FsC

2-((2R,7R umu 25,75)-
2-meTtun-7-
(TpudTopmermin)-1,4-
okcazenan-4-min)-N-(2-
CYIb(haMOVITITAPUIUH-
4-un)-5-
(TpudTOopMeTIIT)

HUKOTHHaAMH

5281

5282
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2-((2S,7S um 2R, 7R)-

2-meTtun-7-
@ N (Tpudropmernn)-1,4-
F;C x N A .- NH2
| H 4o | oxcasenan-4-mm)-N-(2-
123 N7 528,1 528,2
NlCFs CyIb(haMOITHPUINH-
5‘0 4-un)-5-
(TpudTOopMeTIIT)
HUKOTHHAMH]
o IN (S wmm R)-5-xmop-2-(2-
Cl | X N = d,S‘:NHz (mupropmermm)Mopdon
O
124 NZ NN uHO)-6-MeTun-N-(2- | 462,9 | 4632
iio cynbhamMonTmupruAnH-
F™ N 4-WJT)HUKOTHHAMUT
o =~ IN (R umm S)-5-xnop-2-(2-
cl ‘ X N = & 3 N, (madpropmeTrm)Mopd o
125 NZ N uHO)-6-MeTHn-N-(2- | 462,9 | 4632
j’o cynbphamMormupuaAnH-
F™N 4-WJ1)HUKOTHHAMUJ
N-(2-
CyIb(haMOMITHPUINH-
4-um)-5-
rh N o ) 150°C B
™ o -
E X N & (TpudTOopMeTIIT)
| H N © TeueHue 10
126 NN 2 [(2S)-2- 484,1 484,2
MHHYT Ha
F (TpudTOopMeTIIT)
F g Craauu 3
NUpPPONUANH-1-
WJI | TUPUIAH-3-
kapOoOKcaMu
(R)-N-(2-
=
FJ P |N O | cynpbamMonInmupuanH- 150°C B
™" 4
F = N Sa
WH HaN 4-n)-5- TeueHue 10
127 NT N 2 484,1 484,2
%/> (TpudTopmeriin)-2-(2- MUHYT Ha
F "
E (TpudTOopMeTIIT) Craguu 3

NUppONUANH-1-
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WJT)HUKOTUHAMHU]T
N-(2-
CyIb(haMOIITHPUIUH-
iy Z {\I 4-nm)-5- 150°C B
NH;
A 02| (TpudTopmermi)-2-[3- Teuenue 10
28 YT N Sp | (PHdTOpMETH) 484,1 | 4842
N7 NQ__ CF; o (TpudTopmeTmn)- MHUHYT Ha
MUPPOTUANH- 1 - Cranuu 3
WJI | TUPUIAH-3-
kapOOKcaMug
(S unu R)-2-(3- 150°C B
HUAHOMUPPOIUINH- 1 - TeueHue 10
F Z N
F. L o mn)-N-(2- MUHYT Ha
o |FYY N Y S0 4411 | 4412 |Cramm3
7 H H,N CYIIb(haMOVITITAPUIUH- , \ Taguu 3,
N&'CN 4-m)-5- XUPaJIbHBI
(TpudTOopMeTIIT) it criocob
HUKOTUHAMMU/I K, uk 2
(R umm S)-2-(3- 150°C B
LUAHONUPPOIUIUH-1- Teuenue 10
F Z N
F. e mn)-N-(2- MUHYT Ha
3o [P N Y S b 4411 | 4412 |Cramuu3
v H H,N CyIb(haMOMITHPUINH- , , Taguu 3,
CN 4-n)-5- XUPAJbHBI
(TpudTOopMeTIIT) i1 criocob
HUKOTUHAMMUL K, mux 1
ITpumep 131

2-(4.4-mudrop-3-merunazenan- 1-mwi)-N-(2-cynphaMOMImupUanH-4-1mi)-5-

(TpudTOPMETII )HUKOTUHAMU

F o “ "N
F s M NH:
Y TN S5
> H 0 ©
N I\Q
IF
ITpobupky 3arpy>KaroT 2-xn0op-N-(2-cynppamonnnupuans-4-un)-5-

(rpudropmermn)aukoruHamunoM (IIpomexyrounoe coemmuenue 21, 0,10 r, 0,26 mmonb),
10, 80 wr
HeounieHHbI), DIPEA (0,046 mi, 0,26 mmonb) 1 NMP (1 mim). Cmech HarpesaroT 1o 150°C B

runpoxyopunom 4.4-nudrop-S-merunazenana (I[IpomexyTrodHoe coenmHEHUE
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teueHne 10 MuH mpu OOJIY4YEeHWH MHKPOBOJHAMH. 3aTeM CMeCh (QWIBTPYIOT W (UIbTpaT
ounImarT xpomarorpadueii ¢ obpamennoit ¢asoii (37-100% MeCN B Bome ¢ 0,1% 10 MM
NH4CO;, C18 konoHka) ¢ MOJIy4eHHEM YKa3aHHOro B 3arojioBke coenuHeHusi. MCHP m/z
(M+H): paccunrano 494,1, uaiineno 493,9. 'H SIMP § (u./mnn.) (400 MI'u, CD;0D): 8,57 (x,
J=5,6 T'u, 1H), 8,51 (n, J=1,2 T'u, 1H), 8,38 (x, J=1,6 I', 1H), 8,05 (n, J=1,6 ', 1H), 7,84-7.91
(M, 1H), 3,79-3,86 (M, 1H), 3,68-3,76 (m, 1H), 3,53-3,60 (m, 1H), 3,37-3,45 (m, 1H), 2,22-2,47
(m, 2H), 2,05-2,11 (m, 1H), 1,88-1,95 (m, 2H), 0,94 (n, J=7,2 ', 3H).
ITpumep 132

2-(4.4-mudropasenad-1-mn)-N-(2-cyasdhamMonanupuaus-4-umi)-6-

(TpudTOPMETII )HUKOTUHAMU

i TN
NN
| | H 47 NH;
F:C” N7 N E
F
[Tpobupky 3arpy>KaroT 2-x10p-N-(2-cynpdpamonnnupuauH-4-ui)-6-

(rpudropmermn)aukoruHamunaoM (Ilpomexxyrounoe coemunenne 37, 21 wmr, 0,16 mmonsb),
DIPEA (0,023 mu, 0,13 mmonb) u NMP (2 mu). Cmech HarpeBatoT 1o 150°C B Teuenune 10 Mun
npu OOJy4eHHH MHKPOBOJHAMH. 3aTeM CMeCh OYHINAIT Xpomarorpadued ¢ obparieHHOM
dazoit (42-100% MeCN B Boge ¢ 0,1% T®PK, CI8 komoHka) ¢ mosyuyeHHEM YKa3aHHOTO B
3arojioBke coenunenus. MCHP m/z (M+H): paccuutano 480,1, nalineno 479.9. 'H sIMP 5
(a./mmnn.) (400 MI'y, CD5OD): 8,57 (n, J=5,6 'y, 1H), 8,36 (1, J=1,6 I'u, 1H), 7,96 (n, J=7,2 I'ny,
1H), 7,86 (an, J=1,6, 5,6 T'u, 1H), 7,12 (n, J=7,6 I'u, 1H), 3,74 (tn, J=2,4, 5,6 T'u, 2H), 3,46 (T,
J=5,6T'y, 2H), 2,25-2,46 (m, 2H), 1,84-2,06 (m, 4H).

ITpumepst 133 u 134

2-((2R.6S WIH 2S.6R)-2-3Tun-6-(rpudropmerun)mopdonannao)-N-(2-
cyabbamonnnupuaut-4-un)-S-(tpudropmernn)aukorunamun (133) u 2-((2S.6R wnu 2R.6S5)-2-

>TII-6-(TpudTopMeTin)-mopdonrHo)-N-(2-cyibhaMonnnupuany-4-mn)-3-

(tpudropmernn)aukoruamun (134)

F (0] Z "N F 8] “ "N

133 134

Cramus 1: N-(2-(N N-6uc(3.4-numeruntdensun)cyiabhamonwn)nupunud-4-mn)-2-((2R.6S u

2S,6R)-2-5Tun-6-(Tpud ropmerns)MophonnHo)-S-(TpudTOpMETHI ) HHKOTHHAMU IIpobupky

3arpyxkarotr  ruppoxiopunom  (2R,6S  m  25,6R)-2-3Tun-6-(tpudropmermin)mopdonnna
0,17 r  HeoummeHHsblii), N-(2-(N,N-6uc(3,4-

AUMETUIIOEH3MIT)CY b aMOMIT ) TUPUIUH-4- 1T )- 2-X 10p-5-(TpUTOPMETHIT ) HUKOTHHAMUIOM

(ITlpomexxyTouHoe  coeauHeHue 15

2
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(ITpomeskyTounoe coenunenue 22, 0,11 r, 0,51 mmons), KoCO3 (0,16 1, 1,1 mmons) u AMCO
(1,5 ) mpu 20°C mpoayBarOT a30TOM B Te€4YeHHE | MUH, 3aTéM TepMETHYHO 3aKPBIBAIOT U
HarpesatoT npu 80°C B Teuenue 12 4. 3aTeM cMmech OXJIAXIAIOT JO KOMHATHOW TEMIIEPATYypBbl,
pazbaBisiroT B Boge u skcTparupyroT EtOAc. Opranudeckuil Cioi MPOMBIBAIOT HACHIIIEHHBIM
pactBopoM cony, cymar Han by NaSOs, GUIBTPYIOT M KOHLEHTPUPYIOT C MOJY4YEHHEM
YKa3aHHOT'O B 3ar0JIOBKE COEIUHEHMUSI.

Cragusa  2:  2-((2R.6S  wam  2S.6R)-2-3Tuin-6-(rpudropmernn)mopdonanno)-N-(2-
cynbhamonnnupuaua-4-ui)-5-(rpudropmervn)aukorruHamun (133) u 2-((2S,6R wnu 2R.6S)-2-

>TII-6-(TpudTopmeTiin)MopdonrHo)-N-(2-cyiasd amMomnnupuaua-4-umi)-5-

(TpUGTOPMETHI ) HUKOTHHAMUL (134) K pacTBopy N-(2-(N,N-6uc(3,4-

auMeTIoeH3 W )cyibhamomn)mupuauH-4-mi)-2-((2R,6S u 2S,6R)-2-3Tun-6-
(Tpudropmermn)mopdomuno)-S-(tpudropmermn)aukoruHamuaa (0,22 r  HEOUMINECHHBIH) B
nuxyiopmetane (3 mu) gobasisiroT TOK (1 mur). Cmech nepemermusarot npu 15°C B Tedyenue 3 d,
3aTeM KOHLEHTPHUPYIOT MPH MOHIKEHHOM JaBJIEHUH C TIOJYYE€HUEM OCTaTKa, KOTOPbII OYHIIAeT
xpomarorpadueli Ha cunmkarene (3Tuiauerar/merposieliHeii 3¢gup=1/1) ¢ mnonydeHuem
YKa3aHHOTO B 3arojIOBKE€ COSMHEHUs B BUE paueMuueckon cmecu: 2-((2R,6S u 25,6R)-2-3Tun-
6-(Tpudropmermn)mopdonnno)-N-(2-cynppamonanmupuaua-4-nui)-5-
(TpudropmeTin)HUKOTHHAMUA.  Panemuueckyro  cMech  pasgenstor  xupanpHoH  CIKX
(Phenomenex-Amylose-1, 20% EtOH/CO,) ¢ nony4yeHneM ABYX 3HAHTHOMEPOB: SHAHTHOMEDP A
(coequnenne 133); u sHanTHOoMep B (coenmnenue 134). Dnantnomep A: [MCHP m/z (M+H):
paccumTano 528,1, Haiineno 528,1; 'H SAIMP § (u./mun.) (500 MI'y, CD30D): 8,45-8,52 (v, 2H),
8,26-8,29 (m, 1H), 8,01 (m, J=2,5 I'u, 1H), 7,77-7,81 (m, 1H), 4,21-4,31 (m, 1H), 3,78-3,90 (m,
2H), 3,54-3,65 (m, 2H), 3,23-3,26 (M, 1H), 1,47-1,57 (m, 1H), 1,26-1,36 (m, 1H), 0,74-0,80 (m,
3H)]. Onantuomep B: [MCHP m/z (M+H): paccunrano 5281, naiineno 528.2; 'H AMP 3§
(u./man.) (500 MI'uy, CD;OD): 8,44-8,54 (M, 2H), 8,26-8,29 (m, 1H), 8,01 (m, J=2,5 I'y, 1H),
7,77-7,81 (m, 1H), 4,21-4,31 (m, 1H), 3,78-3,90 (m, 2H), 3,54-3,65 (m, 2H), 3,22-3,27 (M, 1H),
1,47-1,57 (m, 1H), 1,26-1,36 (m, 1H), 0,74-0,80 (m, 3H)].
ITpumeps! 135 u 136

(R win S)-2-(2.2-mumeruii-6-(tpudropmerwn )IMopdonnno)-N-(2-cyibh aMOoMInupuInH-

4-un)-5-(tpudropmerw)gaukorudamun (135) u (S wiu R)-2-(2.2-mumerusi-6-(tpudropMeri )-

Mopd)om/IHo) N- (2 CV.IIbd)aMOI/IJ'IHI/IDI/IHI/IH—4—I/IJ'I)—S-(TDI/Id)TODMeTI/IJ'I)HI/IKOTI/IHaMI/II[ (136)

Cragusa 1: (R u S)-N-(2-(N.N-6uc(2.4-mumerokcubersun )cyabhaMon ) mupuaug-4-mi)-

2-(2.2-mumernn-6-(tpudropmernn)mopdonuHo)-S-(rpudropmernna)nukornaamun  [IpoOupky

3arpy karoT N-(2-(N,N-6uc(2,4-numeTokcrubeH3 w1 )Cynb(paMoui ) TUpUANH-4- 11 )-2-XJI0p-5-
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(rpudropmermn)aukoruHamuaoM (IIpomexyrounoe coemmnenue 22, 0,16 r, 0,24 mmonb),
THAPOXJIOPHAOM 2,2-muMeTiil-6-(Tpudropmermn)mopdomnnna (IIpomexyrounoe coennnenue 16,
0,10 r, 0,46 mmomnsp), K,COs (0,16 r, 1,1 mmons) u IMCO (1,5 mu) mpoayBarOT a30TOM B
TedeHue 1 MuH, 3aTeM repMeTU4HO 3aKpbiBaroT U HarpesBaroT A0 80°C B TeueHue 12 4. 3arem
CMECh OXJIAXKJIAIOT 10 KT, pa3OaBisaioT B Bome U skcrparupyror EtOAc. Opranuueckuil cioi
IPOMBIBAIOT HACBIIEHHBIM PACTBOPOM COJH, cymat Haj NaySOy4, GUABTPYIOT U KOHLEHTPUPYIOT
C MOJIy4eHHEM YKa3aHHOT'O B 3ar0JIOBKE COEITUHEHUS.

Cranus 2: (R 1503051 S)-2-(2.2-mumerui-6-(tpudropmers ) Mopdomnuo)-N-(2-

cyabbhamounmupuand-4-uin)-5-(tpudropmermn)aukorudamun (135) u (S wmu  R)-2-(2.2-

uMeTiI-6-(tpudropmerin)-mopd oo )-N-(2-cyashaMonanupuany-4-mn)-3-

(rpudropmermm)nukoruHamun  (136) K pactBopy (R um  S)-N-(2-(N,N-6uc(2,4-

TUMETOKCHOEH3MI)CY b aMomn ) mupuanH-4-1i)-2-(2,2 - atumMeTu-6-
(Tpudropmetmn)mopdomuno)-S-(tpudropmermn)aukoruHamuaa (0,20 r  HEOUMINEHHBIH) B
nuxjiopmetane (3 mu) gobasssiroT TOK (1 mur). Cmech nepememuBarot npu 15°C B Tedyenue 3 .
3areM cMech KOHLEHTPUPYIOT NMPH MOHIKEHHOM IAaBJICHWH W OYMIIAIOT Xpomartorpadueil Ha
cunukarese (3twnanerar/merponelineiii 3¢up=1/1) ¢ monydeHuem pauemudeckoir cmecu (R u
S)-2-(2,2-numeTtun-6-(Tpudropmerin)MopoarHo)-N-(2-cynphamonamupuauH-4-mi)-5-
(TpudropMeTin)HUKOTHHAMUAA. Panemuueckuii mnpoxaykT pasgensror  xupanpHoi  CIKX
(ChiralPak IC, 15% MeOH/0,1% NH3-H,0O) ¢ nmony4deHueM 2 3HAaHTHOMEPOB. SHAHTHOMEp A
(coenunenne 135) u sHanTHOMep B (coemunenme 136). Dnantnomep A (coenunenue 135):
[MCHP m/z (M+H): paccuurano 5281, nalineno 528,1; 'H SMP § (a./mmn.) (500 MI,
CDsOD): 8,63 (n, J=5,5 ', 2H), 8,39 (¢, 1H), 8,15 (m, J=2,0 I', 1H), 7,91-7,97 (M, 1H), 4,39-
4,47 (m, 1H), 4,14-4,23 (m, 1H), 3,81-3,89 (m, 1H), 3,07-3,15 (M, 1H), 3,03 (n, J=13,5 I'u, 1H),
1,24 (n, J=10,0 T'u, 6H)]. DHantuomep B (coenunenue 136): [MCHP n/z (M+H): paccuurtano
528,1, maiineno 528,1; 'H SAMP § (u¢./mnn.) (500 MI', CD3OD): 8,48-8,52 (m, 2H), 8,27 (uc,
1H), 8,02 (», J=2,0 I'u, 1H), 7,78-7,84 (m, 1H), 4,27-4,34 (M, 1H), 4,03-4,09 (m, 1H), 3,70-3,76
(m, 1H), 2,95-3,02 (M, 1H), 2,90 (m, J=13,5 'y, 1H), 1,11 (x, J=10,0 'y, 6H)].

ITpumep 137

4-(2-(4.,4-mudropazenan-1-mwn)-5-(TpudToOpMeTII ) HUKOTUHAMUIO JITUKOJIUHAMUL
0 = |N
F3C\(fH s NH»
! Q O
F

F

Cramus 1: 4-(2-xa0p-5-(TpudTopmerin)HUKOTHHaMuIO )iukonuHamua K cmecu 2-xjop-

5-(rpudropmermn)HukoTHHOBOH KHucaoTeI (0,20 1, 0,89 Mmonb) B nupuauHe (1 mir) n1o6aBiasOT
4-amunonupunuH-2-kapookcamun (0,12 r, 0,89 mmons) u 3/AK (0,17 1, 0,89 mmomnb). Cmech
00pabaThIBatOT yIbTPa3ByKoM U HarpeBaroT npu S0°C B TeueHne 6 4acoB, 3aTeM MePEMEIIHBAIOT
IpU TEMIIepaType OKPY KaIOLIeH cpenbl B TeUeHHe 2,5 THell B repMEeTUYHO 3aKPBhITOH MpoOupKe.

3aTeM cMecb KOHLEHTPUPYIOT B IOTOKE a30Ta npu HarpeBaHuu no 60°C ¢ mnosnyudeHueM
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YKa3aHHOT'O B 3aroJIOBKE COCANHCHU.

Cranus 2: 4-(2-(4.4-mudropaszenas-1-mn)-5-

(TpudTOPMETII ) HUKOTHHAMHUJIO JTUKOJIMHAMUJ K cMecHu 4-(2-xnop-5-

(Tpudropmerin)HukoruHamuao)nukonuHamMuaa (0,31 r, 0,89 mmoms) B JMCO (10 mm)
nobasisor KoCO3 (0,37 1, 2,7 mmonb), ruapoxnopun 4,4-nudropaszenana (0,15 r, 0,89 mmons)
u DIPEA (0,12 r, 0,89 mmonb). Cmech 00pabaThIBalOT yJIbTPa3BYKOM U MEPEMELINBAIOT MPH
85°C B TeueHue 6 4acoB. 3aTeM CMeCh OXJIAXKIAIOT 10 KT U pasdasisior EtOAc. Opranmueckuit
cioit mpombiBatoT HackleHHbIM BOAHBIM NaHCOs3;, BomoH, HachIIEHHBIM PacTBOPOM COJIH,
cymar Haa MgSOs M KOHUEHTPUPYIOT C TMIOJNy4YEHHEeM OCTaTKa KOTOPBIH OYHINAIOT
xpomarorpadueri Ha cunukarene (EtOAc/rekcaH) ¢ MONydYeHHEM YKa3aHHOTO B 3arojIOBKE
coenuuenns. MCHP m/z (M+H): paccunrano 444, 1, naiineno 444,1. 'H SIMP § (u4./mun.) (500
MI'u, CDCls): 10,03 (c, 1H), 8,53 (M, 3H), 8,36 (c, 1H), 8,07 (n,1H), 7,93 (m, 1H), 5,42 (n, 1H),
3,80 (m, 2H), 3,50 (m, 2H), 2,36 (M, 2H), 1,98 (m, 4H) u./muH.

TABJIMIA 4 Coenunenus u3 npumepos 138-142 mony4aroT COrjacHO METONY CHHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a 1 npumepa 137.

Paccu. | Haiineno

IIpume Coennnenue HaumenoBanue
P P [M+H]" | [M+H]*

0 - IN o 6-x510p-2-(4,4-nudropazenan-
= NS ,S,i\ 1-um)-N-(2-cynbdpamorn-4-
138 | J H pN© 4461 | 4462
ClI” °N MUPUAWIT)THPUANH-3-

N F
F KapOokcamMuz

- F o) | =N o 2-(azenan- 1-mm)-N-(2-
aw
F = N Sa. cyabhaMonn-4-nmupunmn)-3-
139 WH HN O ymed ) 444,1 | 4443
N O (Tpudropmermn)mupuaAnH-3-
KapOOKcaMu
2-(azenan- 1-mm)-N-(2-
F o N
F. I o MeTHICyIb(oHMI-4-
F N NN
140 | P H /0 TTHPUIII)-5- 4432 4435
N" N
Q (TpudTopMeTI)IUPUANH-3-
KapOoKcaMug
i Q0 1 o 2-(azemaH- 1-u)-N-(6-
F XONTN ,S:; cynbhamMomI-2-nupuani)-5-
141 | L 4441 | 4443

N" I\O (TpudTOpMETHIT)TUPUANH-3-
KapOokcaMuzg
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Paccu. | Haiimeno

IIpume Coennnenue HaumenoBanue
P P [M+H]" | [M+H]*

2-(4,4-nudropazenan-1-um)-

O “~ N
P
= N 'Sa 6-meTokcu-N-(2-
s H N ) ]
42 | H N © 4421 | 4421
0" N N E
F

cynbhaMonImupuInH-4-

WJT)HUKOTUHAMHM]T

IIpumep 143

N-(2-merokcunupunud-4-uin)-2-(6-azacrupo| 2.5 oxkras-6-uia)-5-

(TpudTOPMETII )HUKOTUHAMU
[0 = IN

N \ OMe
H

ol

Cramus  1: 2-xa0p-N-(2-Merokcunupuaud-4-un)-S-(rpudropmerwn)aukoruaamun K

F3C

1

=
pZ
N

cmecu 2-xj0p-5-(tpudropmern)ankorunoBoit kuciotsl (0,10 r, 0,44 mMmoinb) B mupunune (1
M) n00aBisiFOT 4-amuHO-2-metokcurmmpuana (0,066 r, 0,53 mmons) u DK (0,13 1, 0,66
MMmoJb). Cmech 00pabaThIBAalOT yJIBTPAa3BYKOM W IEPEMELIMBAIOT IPU  TeMIIepaType
OKpY’Karollel cpenpl B TedeHHe 17 4acoB B repMETHYHO 3aKpbITOH mpoOupke. 3aTeM cMmech
KOHIIGHTPUPYIOT TPH TOHMKEHHOM JABJI€HHU C MOJY4YEHHEM OCTaTka KOTOPBIM OYHINAIOT

xpomatorpadueit Ha cuinmkarene (EtOAc/rekcaH) ¢ MOJy4eHHEM YKa3aHHOTO B 3aroJIOBKE

COEIIUHEHHSI.
Cranus 2: N-(2-merokcunupuauH-4-un)-2-(6-azacnupo[2.5]okran-6-mn)-5-
TPUGDTOPMETHIT ) HUKOTHHAMU/T K cMecHu 2-xy0p-N-(2-MeTokcunupuauH-4-ui)-5-

(tpudpropmermn)uukoruHamuna (0,12 r, 0,89 mmonb) B JM® (0,5 mn) nobasmsor 6-
azaciupo[2.5]okTan (84 wmr, 0,75 mmons) u DIPEA (0,20 1, 1,5 mmonb). CMech HarpeBaroT npu
50°C B TeueHue 2 nHeii. 3aTeM cMmech pazdapisitoT EtOAC, mpOMBIBArOT HACHIIIEHHBIM BOTHBIM
NaHCO;, BOmo#l, HachIIIEHHBIM pPacTBOPOM conu, cymar Hag MgSO., ¢GunsTpyroTr u
KOHLEHTPUPYIOT ¢ MOJIyYeHUEeM OCTaTKa, KOTOPBIA OYMINAIOT Xpomarorpadueil Ha CUIHKarese
(EtOAc/rekcan) ¢ monydeHHeM yKa3aHHOro B 3arosioBke coenmHeHus. MCHP nv/z (M+H):
paccuntano 407,2, naiineno 407,2 HallneHo; 'H SIMP § (a./mmn.) (500 MI'u, CDCl3) 10,67 (c,
1H), 8,66 (¢, 3H), 8,56 (¢, 1H), 8,15 (x,1H), 7,18 (M, 2H), 3,97 (c, 3H), 3,36 (m, 4H), 1,59 (m,
4H), 0,42 (c, 4H) u./maH.

TABJIMIA 5 Coenunenus u3 npumepos 144-146 nony4aroT COrjacHO METONY CHHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a 1 mpumepa 143.
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Paccu. | Hatinen

[Ipume
CoenuHeHue HaumeHnopanme [M+H] 0

[M+H]*

2-(4,4-nu¢propazenan-1-um)-N-

N
F{(f?\ J;J\fp
TN $=0 (5-cynbbhamon-3-mmpuann)-5-
144 L d NH, yred P3| ool | 4802

(TpudTopmMeTHI)IUpUANH-3-

F

5 KapOOKcaMug

2-(azenan- 1-mm)-N-(5-

N
Ny N S g N2 cynbhamMon-3-nupuann)-3-
145 Pl H do 4441 | 4442
O

(TpudTopMermn)nupuaAnH-3-

KapOoKcaMug

2-(4,4-mu¢ropazenan-1-mm)-N-

F = N e (2-merokcu-4-mupuani)-5-
146 | | H 4312 | 4311
N" Ny .
F

(TpudTopMermn)nupUAnH-3-

KapOoKcamuzg

ITpumep 147
2-((3S.5R)-4.4-nudrop-3.5-muMerunnunepuant- 1 -mm)-N-(2-

(MeTwiicyasd o) nupuaug-4-ui)-5-(TpudTOPMETUI JHUKOTHHAMUI
F

Cranus 1: 2-x10p-N-(2-(MeTmicyiabGOHWI ) IUPpUAH-4-1J1)-5-

(rpudropmernm)aukoruHamun K pactBopy 2-xyop-5-(Tpudropmeriun)mupunuH-3-kapOoHOBOH

kuciotsl (1,0 r, 4,4 mmonb) u 2-(metuicynbdormn)mupunuH-4-amuna (0,76 r, 4,4 MMOJb) B
nupuande (22 mu) npu 0°C pobasnsror POCl3 (0,45 ma, 4,9 mmonb). CMech nepeMemuBaT
npu 0°C B TeyeHume 1 dYaca, 3aTeM TracsAT HACBHILEHHBIM PACTBOPOM COJIM U KCTPArUPYIOT
stunanerat. Opraamdeckuii cnod cymar Hagy MgSO4, GUIBTPYIOT W KOHLUEHTPHPYIOT IpH
MOHMWKEHHOM [aBJIEHUU C TIOJYYEHHEM OCTaTka, KOTophlil pactuparoT ¢ Et,O. Ilomyuennoe
TBEPJIOE BEIECTBO COOMPAIOT U CYLIAT NPU MMOHIKEHHOM AABJIEHHH C TIOJYYEHHUEM YKa3aHHOTO
B 3arOJIOBKE COETMHEHMSI.

Cragus 2: 2-((3S.5R)-4.4-nudrop-3.5-aumeTnnnunepuanH- 1 -mn)-N-(2-

(MetuncyabG oHWT ) nUpUanH-4-mi)-S-(tpudropmermn)unkoruHamun K pacteopy 2-xmop-N-(2-

(MeTuncynppornm)nupuanH-4-un)-5-(rpudropmerin)aukorudamuaa (50 mr, 0,13 mMmonb) B

NMP (0,66 mn) nobasnsror ruapoxiopun 4,4-nudrop-3,5-aumernnnunepunusa (24 mr, 0,13
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mmodb) U DIPEA (69 Mk, 0,40 mmorns). Cveck HarpeatoT nipu 70°C B Teuenne 4 yacos. 3atem
PEAKIIMOHHYI0O CMECh TacAT BOAHBIM OZHOOCHOBHBIM (ocdarom Kanus (HACBILIEHHBIM) H
SKCTparupyroT stunanerart. Opranuueckuit cnoit cymar Hax MgSOs, Qunptpyror u
KOHLIEHTPUPYIOT TNPH TOHMKEHHOM JaBJIEHHUU C MOJY4YEHHEM OCTaTKa KOTOPBIA OYHIIAIOT
xpomatorpadueit Ha cunukarene (0-100% FEtOAc/rekcan) ¢ mojydyeHHEM YKa3aHHOTO B
3aronoBke coenuHeHus. MCHP m/z (M+H): paccuurano 493,1, nailineno 493.2. 'H sIMP §
(u./mnn.) (600 MI'y, AIMCO-de): 11,30 (c, 1H), 8,67 (n, J=5,4 T'y, 1H), 8,63-8,55 (m, 1H), 8,35
(n, J=1,5 'y, 1H), 8,14 (n, J=2,0 I'u, 1H), 7,90 (nn, J=5,5, 1,9 'y, 1H), 4,00-3,89 (m, 2H), 3,25
(c, 3H), 2,83 (1, J=12,8 I'y, 2H), 2,16-2,00 (m, 2H), 0,86 (1, J=06,8 I'u, 6H).

TABJIMIA 6 Coenunenus u3 npumepoB 148-155 mony4aroT coOrjiacHO METONY CHHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a 11 npumepa 147.

- Paccu. | Haitnen
ume
P CoenuHeHnue Hanmenoranue [M+H] 0 VcnoBust
P * [M+H]*
2-[(3R unu 35)-4.4-
mudrop-3-meTui-1-
- F 0 ﬁ o XHpaJb
NS nunepuan|-N-(2- .
F Y] N 7o HBIN
148 NN MeTHIICYIb(oHMI-4- 479,1 | 4792
* crocod
F MUPUANI)-5-
F G, nuk 1
(TpudTOopmMeTHI)IMPUL
uH-3-kapOokcamuz
2-[(3S unu 3R)-4.,4-
nudTop-3-meTui-1-
Vi o N brop XHUpPaJIb
Ny SN nunepumn|-N-(2- 5
F Y N e HbIH
149 NZON MeTHIICYTb(OoHMIT-4- 479,1 | 4792
* crocob
F TTUPUARI)-5-
F G, nuk 2
(TpudTopmeTHI)IHPUL
uH-3-kapOokcaMu
N-(2-nuaHo-4-
F o lN nupunui)-2-[(3S,5R)-
Y NN XN 4.4-mudprop-3.5-
150 NZ N nuMeTH-1- 440,1 440,1
* AF nunepuani|-5-
F
(TpudTopmMeTHI)IMPUL
uH-3-kapObokcamuzg
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- Paccu. | Halinen
pume
CoenuHeHue Hanmenopanue [M+H] 0 VYcnopus
P * [M+H]*
N-(2-meruncynbhoHmI-
4-mupunnn)-2-
VBB UOY [(IR,55)-6,6,7,7-
F Y T N C
| | H / tetpadTop-3-
151 NT N F 513,1 | 513,1
oy a3abuiukio[3.2.0]
F
I F renrtan-3-uij-5-
(TpudTopmeTHI)IHPUL
uH-3-kapOokcamu
2-[(1R,5S)-3-
azabunmkino[3.2.0]
F/ 2 : P Jo rentaf-3-un]-N-(2-
= Sz
52 F 1 L N P50 | meruncymsdonmn-d- | 441,1 | 441,1
N7 N
\% TAPUINI)-5-
(TpudTopmMeTHI)IMPUL
uH-3-kapObokcamuzg
2-[(1R,5S)-3-
o F o # N azabunukio|3.2.0]
X
F X" N X rentad-3-ui]-N-(2-
153 | | H SN ] 388.1 | 388.1
N N: 2* LUAHO-4-TTUPUIIIT )-5-
(TpudTopmeTH)IHpU
uH-3-kapOokcamug
(S nmu R)-N-(2-
e T o # IN HAHONMPUAUH-4-1T)- XUPaJb
F = N7 > 2-(4,4-nudrop-3- HBIN
154 P SN 426,1 | 4262
N {/\*v( METUINUIePUIHH- | - crocob
F
F win)-5-(TpudropmeTin) H, nuk 2
HUKOTHHAMHM/T
i o “ IN (R i S)-N-(2- XHUPAJIb
F | = N AN UAHOTUPUAUH-4-1JT)- HBIN
155 P 4264 | 4262
N NKI:E 2-(4,4-nudprop-3- croco6
F
F MEeTUJIUNEepUaAnH-1- H, nux 1
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Paccu. | Halinen
[Ipume
CoenuHeHue Hanmenopanue [M+H] 0 VYcnopus
P
* [M+H]*
un)-5-(tpudropmerin)
HUKOTHHAMU/T
ITpumep 156

4-(2-((3S.5R)-4.4-nudtop-3.5-nuMeTUunnunepuans- 1 -mn)-5

(TpudTOPMETHU ) HUKOTUHAMUIO JITUKOJIUHAMUAJ

F 0 |\N

F
F
|

Cramus  1:  2-xyiop-N-(2-umanonupunug-4-uia)-5-(rpudtopmeru)gaukorugamuny K

pacTBopy 2-xJ0p-5-(TpudTopMeTnin)nupuanH-3-kapooHosoit kucnotsl (1,0 r, 4,4 MMonb) u 4-
amuHOnmkoarnHOHUTpHIA (0,53 1, 4,4 Mmmonb) B mupuause (22 mi) npu 0°C nobasmsror POCl3
(0,45 mn, 4,9 mmons). Cmech mnepememuBatoT npu 0°C B TedeHue 1 waca, 3aTeM racsit
pacTBOPOM cOiM (HACBIIIEHHBIM) U HKCTPArupyroT dTHnaneratoM. OpraHu4eckuil Cioi cymar
Han MgSOs, uUABTPYIOT M KOHLEHTPUPYIOT NPU MOHIKEHHOM JaBIEHUHU C TMOJy4YE€HUEM
octaTka, KoTophlid pactuparot ¢ Et,O. [TonydueHHoe TBepaoe BEIecTBO COOMPAIOT, IPOMBIBAIOT

Etzo 1 CymiaT npUu NOHMKEHHOM HAaBJICHUH C ITOJYUYEHHUEM YKA3aHHOI'O B 3ar0JIOBKE COCAMHECHU .

Cramgusa 2: N-(2-mmanonupumni-4-mwn)-2-((3S.5R)-4.4-nudtop-3.5-1MMEeTHINUIEPUANH-

1-un)-5-(rpudropmernn)uukornaamun K pactBopy  2-xyop-N-(2-umaHonupuauH-4-ui)-5-

(Tpudropmermn)nukoruHamuaa (90 mr, 0,28 mmons) B NMP (1,4 M) 106aBIsIIOT THAPOXIIOPHT
4,4-nmudrop-3,5-mumernnunepununa (51 mr, 0,28 mmons) u DIPEA (0,14 mu, 0,83 mmonb).
Cwmecp HarpesaroT npu 70°C B TeueHue 16 4, 3aTeM racst BOIHBIM OJHOOCHOBHBIM (pocdarom
KaJust (HaChIIEHHBIM) U SKCTPArupyroT dTrinaneraroM. Opranunueckuii cioi cymar Hax MgSOy,
(UIBTPYIOT U KOHLEHTPUPYIOT MPHU MOHWKEHHOM IaBJIEHUH C MOJIyY€HHEM OCTaTKa, KOTOPBIA
ounmarT xpomarorpadueit Ha cunukarese (0-100% EtOAc/rekcaH) ¢ mojay4eHHEM YKa3aHHOTO
B 3arOJIOBKE COETMHEHMSI.

Cranus 3: 4-(2-((3S.5R)-4 . 4-nudTop-3.5-nuMeriwnnunepuant- 1 -mi)-5-

(TprdTOPMETHT ) HUKOTHHAMUIO JITUKOTHHAMHUT N-(2-umanomupunus-4-mi)-2-((3R,55)-4 4-

mudrop-3,5-muMerTmnunepuanH- 1-mn)-5-(tpudropmernn)ankornaamun (120 mr, 0,27 mMmonb)
u 1 N NaOH (0,82 wmn, 0,82 mmoinb) obbenunsitor B8 MeOH (1,4 mu). CMmech HarpeBarOT MpH
70°C B TeueHue 4 4acoB, 3aTeM racsat Bofoil u skctparupyroT JAXM. Opranudeckuii Cjoi cymar
Hat MgSO,, GUIABTPYIOT ¥ KOHLEHTPUPYIOT IPU NOHMKEHHOM JIaBJICHUH C ITOJIyYE€HHEM OCTaTKa
KOTOpBIN ounmmaroT xpomarorpadueit Ha cunukarene (0-100% EtOAc/rekcan) ¢ moiydeHuem

yKa3aHHOro B 3arosioBke coenuHeHus. MCHP m/z (M+H): paccuurano 458,1, nHaiineno 458,2.
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'H SIMP § (u./min.) (600 MI'n, AMCO-dg): 11,08 (c, 1H), 8,58 (¢, 1H), 8,52 (n, J=5,4 I'n;, 1H),
8,31 (c, 1H), 8,11 (m, J=2,1 I'y, 1H), 8,08 (c, 1H), 7,83 (n, J=3,7 I'u, 1H), 7,63 (c, 1H), 3,97 (x,
J=13,6 I', 2H), 2,82 (1, J=12,5 'y, 2H), 2,10 (c, 2H), 0,84 (1, J=6,8 I';, 6H).

TABJIMIIA 7 Coenunenus us npumepos 157-158 nonayuaroT coriacHO METOAY CHHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a AJisd mpumMepa 156.

Paccu. | Halinen
[Tpume
CoenuHenue HaumenoBaHue [M+H] o VYcaoBus
p
* [M+H]*
N-(2-xapbamon-4-
nmupuann)-2-[(3R wim
F F o = {\I XHUpaJib
x x NH, 3S)-4.,4-nudrop-3-
F o N HBIN
157 N N o metui-1-unepunun]- | 444,4 | 4442
Qz/ crocob J,
F 5.
F MUK 2
(TpudTopMeTHI)IHPUL
uH-3-kapOokcamuz
N-(2-xapbamon-4-
nupuann)-2-[(3S wu
e F o = Pl XHUpaIb
N x NH, 3R)-4,4-nudrop-3-
Fol N HbII
158 NE N 0 metui-1-nunepungun]- | 444,1 | 4442
» croco0 J,
F 5-
F nuk 1
(TpudTopmMeTHI)IUpPUL
uH-3-kapOokcamun
ITpumep 159
2-(4.4-nudropnunepuant-1-mi)-4-meTokcu-N-(2-cynbhaMOMIIHPUIUH-4 -
WJ1) HUKOTHHAMUJT
Mo o # N
= g
= N S.
| _ H & "NH
N
F
F

Cragus 1: tper-Oyrtun  tper-Oyrun((4-(2-d1op-4-METOKCUHUKOTUHAMUIO )IIUPUAUH-2-

wi)cynbonnn)kapbamar Pacteop 2-¢rop-4-merokcumaukoTuHOBOM kuciaorel (0,10 1, 0,58

MMOJIb) M TPeT-OyTHII(4-aMHHONUPHUANH-2-1)CcynbdoHmI(Tper-OyTrim)kapbamara (0,19 r, 0,58
MMoJib) B tupunuHe (2,9 mun) npu 0°C obpadateiBator POCI; (0,060 M, 0,64 MMOJIb) 1O KaIjisiMm
yepe3 mmpul. Cmech nepememnBaroT npu 0°C B TeueHue | 4, 3aTeM racsT HaCBILIEHHBIM

pactBopoMm coiau u paszdaensitor EtOAc. OpraHudeckuil €0l NPOMBIBAIOT HACHIIIEHHBIM
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pactBopoMm comu, cymar Hax MgSO4, GUIBTPYIOT M KOHLEHTPHPYIOT IPH TOHMWKEHHOM
JABJICHUH C MOJIYYCHHEeM OCTaTKa KOTOPBIA OUMIIAIOT Xpomatorpadueii Ha cunmmkarene (0-30%
STUJIALIETAT/TEKCAH) C MOJYYEHHUEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS.

Cranus 2: Tper-OyTrin((4-(2-(4.4-nudropnunepuans- 1-umn)-4-

METOKCHHUKOTUHAMUJIO)TUPHUANH-2-1i)cynbdonun)kapbamar K pactBopy Tper-Oytun Tper-

Oytuin((4-(2-prop-4-MeTOKCH-HUKOTUHAMMIO )TUPUANH-2-u)cyabdoHnn)kapbamara (57  wr,
0,12 mmonb) B NMP (0,6 M) nobasmsitot 4,4-mudropnunepunus (15 Mk, 0,13 mmonb), 3atem
K>CO3; (33 wmr, 0,24 mmonb). Cmecy nepememmnBator npu 110°C B TeueHue 4 u, 3arem
OXJIAKIAIOT 10 KT, pa30aBysitoT BoAo u skcrparupytotr EtOAc. Boguerii cioit moakucisitor 1 N
HCI wu sxcrparupyror EtOAc. Opranuueckuii cmoii cymar Hax MgSOs, ¢uubTpyroT u
KOHLIEHTPUPYIOT MpPU TOHMKEHHOM MaBJIEHHU C TMOJy4YeHHEM YKa3aHHOrO B 3arojiOBKE
COEMHEHUSI.

Cramus  3: 2-(4.4-nudropnunepuaus- 1-un)-4-merokcu-N-(2-cyinbhamMonanupuaug-4-

WJT)HUKOTUHAMUJT K pacTBopy TpeT-OyTin((4-(2-(4,4-nudropnunepunus- 1 -wn)-4-

METOKCHHHUKOTUHAMUIO ) MUPUANH-2- 1 )cynbdonmn)kapbamara (0,12 r, 0,12 mmons) B XM
(0,6 mu) nodasmsiror TOK (0,19 M, 2,5 mmons). Cmech nepemermBatot npu 25°C B Teuenue 1
Y, 3aT€M KOHLIEHTPHUPYIOT MPH MOHIKEHHOM AaByieHHH. [1onyueHHBII OCTaTOK CYyCIIEHANPYIOT B
NaHCO; u skcrparupyror EtOAc. Oprammueckuit cioii cymar Hax MgSOa, unptpyror u
KOHLIEHTPUPYIOT TPH TOHW)KEHHOM JaBJEHUU C TOJYYEHHEM OCTaTKa, KOTOPBIM OUYHINAIOT
xpomarorpadueri Ha cunukarene (0-50% stunanerar:stanon (3:1)/rekcaH) ¢ monydeHHEM
ykazaHHoro B 3aronoBke coeauHeHus. MCHP nmv/z (M+H): paccunrano 428,1, naiineno 428,2.
'H SIMP § (u./mn.) (500 M, IMCO-dg): 11,09 (c, 1H), 8,59 (x, J=5,5 I'u, 1H), 8,32 (¢, 1H),
8,22 (n, J=5,8 'y, 1H), 7,77 (n, J=3,5 I'y, 1H), 7,45 (¢, 2H), 6,81 (n, J=5,9 I'y, 1H), 3,83 (c, 3H),
3,45-3,39 (m, 4H), 2,01-1,92 (m, 4H).

ITpumepst 160 nl161

S-x510p-6-tmks00yTHI-2-((2R.6S man 2S.6R)-2-metun-6-(tpudropmMernia)MophoarHO)-

N-(2-cyaphamomnnupuaus-4-uwn)aukotuHamun (160) u S5-xjop-6-mukiaooytuia-2-((2S.6R  wunu

2R.6S)-2-MmeTui-6-(tpudropmeris ) Mopdonno)-N-(2-cyaphamMonanupuauH-4-

win)HukoTuHamun (161)

2 N N o N
Cl PALL | NH»
#Z NG ‘Nz N7 SN
| H ¥ -0 | H 30

160 161

K pactBopy pauemuueckoro (2R,6S u 25,6R)-2-mernin-6-(tpudpropmernn)mopdonnHa
((monmy4en ananornyHo [Ipomesxyrounomy coenunenuto 14, 0,26 mr, 1,6 mmons) B NMP (1 mn)
n00aBISAIOT 2,5-nuxnop-6-unkno0yTii-N-(2-cyabpamMonnnupuanH-4- ui1)HUKOTUHAMHU

(ITpomeskytounoe coenmrenne 33, 0,25 r, 0,62 mmonb) u KoCO3 (0,43 1, 3,1 mmoinb). Cmech
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nepememuBaroT npu 200°C B Teuenne 0,5 vaca npu 0ONy4EHUH MHUKPOBOJHAMHU. 3aTEM CMECH
MPOMBIBAIOT BOAON U 3KcTparupyroT EtOAc. Opranuueckuil Ciofl MPOMBIBAIOT HACHIIEHHBIM
pactBopoM conu, cymar Haa NaySOs, (QUIBTPYIOT M KOHLUEHTPHPYIOT IPH MOHM)KEHHOM
JABJICHUH C TIOJYYEHHEeM OCTaTKa KOTOPBIM OYHINalT xpomartorpadueil ¢ oOpameHHOM (a3oii
(40-100% MeCN B Boze ¢ 0,1% TPK, C18 kojoHKa) C MONyuYeHHUEM PaLlEMUYECKOH cMecH S-
xJ10p-6-umknoOytun-2-((2R,6S u 2S,6R)-2-meTnn-6-(tpudropmernn)mopdonuno)-N-(2-
cyabhamMonnmupuanH-4- i) HUKOTUHAMKA. PalieMudeckyro cMech pasaesstor xupanpHon CKX
(Phenomenex-Amylose-1, 30% EtOH/CO,) ¢ mony4eHremM IBYX SHAHTHOMEPOB: SHaAHTHOMepa A
(coenunenne 160) u sHanTHOMepa B (coenunenue 161). DHantnomep A (coemmuenue 160):
[MCHP m/z (M+H): paccunrano 534,1, maiimeno 534,3, 'H SIMP & (u./mun.) (400 MI'w,
CDsOD): 8,57 (n, J=5,6 'y, 1H), 8,38 (1, J=1,2 I'u, 1H), 7,82-7,87 (M, 2H), 4,40 (an, J=7,2, 11,2
I'n, 1H), 4,18 (1, J=3,2 T'u, 1H), 4,00 (xBuH, J=8,4 I'y, 1H), 3,84 (nn, J=3,6, 13,2 I'u, 1H), 3,62
(nm, J=6,8, 13,2 'y, 1H), 3,51 (ngm, J=3,2, 12,8 'y, 1H), 3,14 (nn, J=6,4, 12,8 'y, 1H), 2,31-2,47
(M, 4H), 2,03-2,17 (M, 1H), 1,86-1,99 (M, 1H), 1,15 (m, J=6,0 I'm, 3H)]. DHanTHoMep B
(coequnaenne 161): [MCHP m/z (M+H): paccuurano 534,1, Haiineno 534,3, 'H SIMP § (a./mH.)
(400 MI'y, CD5OD): 8,57 (m, J=5,6 I'y, 1H), 8,38 (1, J=1,6 I', 1H), 7,81-7,88 (m, 2H), 4,34-4,45
(M, 1H), 4,18 (z, J=3,2 I'y, 1H), 4,00 (xBuH, J=8,4 I'n, 1H), 3,84 (an, J=3,6, 13,2 I'n, 1H), 3,62
(nm, J=6,4, 13,6 I'u, 1H), 3,51 (ngm, J=3,2, 13,2 'y, 1H), 3,14 (an, J=6,4, 12,8 I'n, 1H), 2,30-2,47
(M, 4H), 2,05-2,16 (M, 1H), 1,88-1,99 (m, 1H), 1,11-1,19 (m, 1H), 1,15 (7, J=6,8 ', 2H)].
ITpumeps! 162 u 163

(R wmu S)-2-(4.4-nudrop-3-merunnunepunus- 1-un)-N-(2-cyasbamMonnnupuaud-4-mi)-

6-(tpudropmerun)uukorugamun (162) u (S win R)-2-(4.4-nudrop-3-MeTunnunepunus-1-ui)-

N-(2-cyabhamonnnupuaut-4-un)-6-(tpudropmermn)uukoruaamun (163)

o AN O N
S | //O 2 N X I "O
| NN OI,S‘NH2 + | 4" "NH,
F3C N/ N Py F3C N N ”*
F F
- F
162 163
[Tpobupky 3arpy>KaroT 2-x710p-N-(2-cynpdpamonnnupuauH-4-ui)-6-

(rpudropmerin)aukoruHamMuaoM (IIpomexxyrouHoe coenunenue 37, 150 Mr HEOUMIIEHHBIH),
patemuueckuM 4,4-nudrop-3-merunnunepuanaom (64 mr, 0,47 mmons), DIPEA (0,069 mn, 0,39
mmoiib) 1 NMP (2 mi). Cmece nHarpeBatoT no 150°C B Teuenme 10 mMuH npu oOnydeHUH
MHUKPOBOJIHAMH. 3aTeM CMeCh OYHINAIT xpomartorpadueit ¢ obpamenHo dazoi (43-100%
MeCN B Bone ¢ 0,1% T®K, C18 konoHka) ¢ nonayderrnem panemudeckoii cmecu: (R u S)-2-(4,4-
mudrop-3-merunnunepuaus- 1-ui)-N-(2-cynphamomnnupuana-4-ni)-6-

(Tpudropmermn)HuKOTHHaMUAA.  Pamemuueckyro  cMech  pasgenstorT  xupaimpHoH  CXKX
(Phenomenex-Cellulose-2, 30% EtOH) ¢ nmonydyeHueM ABYX 3HAaHTHOMEPOB: 3HAaHTHOMEp A
(coenunenne 162) u sHanTHOMep B (coenunenmne 163). DnHantuomep A (coemuHeHue 162):
[MCHP m/z (M+H): paccuurano 480,1, Haiineno 480,1, 'H AMP § (u./mnu.) (500 MI,
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CDs0D): 8,63 (m, J=5,5 T'u, 1H), 8,42 (n, J=1,5 I'u, 1H), 8,07 (n, J=7,5 'y, 1H), 7,90 (nx, J=2,0,
5,5 Ty, 1H), 7,34 (n, J=7,5 T'u, 1H), 3,90-4,02 (M, 1H), 3,76-3,86 (M, 1H), 3,28-3,33 (M, 1H),
3,05 (mn, J=11,0, 13,0 I'y, 1H), 2,08-2,24 (M, 2H), 1,91-2,06 (m, 1H), 0,99 (n, J=7,0 I'u, 3H)].
Ouantuomep B (coegunenne 163): [MCHP m/z (M+H): paccunrano 480,1, nHaiineno 480,1, 'H
AMP 6 (u./mnn.) (500 MI'y, CD3;OD): 8,63 (n, J=5,5 I'u, 1H), 8,43 (n, J=1,5 I'u, 1H), 8,01-8,16
(m, 1H), 7,91 (an, J=2,0, 5,5 T'u, 1H), 7,34 (g, J=7,5 T'u, 1H), 3,90-4,01 (m, 1H), 3,76-3,86 (M,
1H), 3,24-3,32 (m, 1H), 3,00-3,12 (m, 1H), 2,11-2,22 (m, 2H), 2,04-1,91 (m, 1H), 1,00 (z, J=7,0
I'n, 3H)].
ITpumepsr 164 u 165

(S mnu R)-5-x70p-2-(4.4- mudrop-3-Metunnunepunus- 1 -un)-N-(2-cyishaMonInupuant-

4-unm)-6-(tpudropmerw)aukorudamun (164) u (R wmm  S)-5-xaop-2-(4.4-nudtop-3-

Mmetwinunepunn- 1-min)-N-(2-cyabphamonnnupunua-4-ui)-6-(TpudToOpMETHI ) HUKOTUHAM U

(165)
cl
SN = ,,sfiNH NSNS N
F . H 3 2 | H & "NH
N N + F -~
F F N” N
F %* F F * A F
F F
164 165

K pactBopy 2-(4,4-mudrop-3-mermnnunepuans- 1-mn)-N-(2-cynbhamonnnupuans-4-

wn)-6-(TpudropmMeTri)HUKOTHHAMIIA (panemuueckas cMech [Ipumepos 162 u 163, 0,21 1, 0,43
MMOJb) B aueronutpuie (2,2 mn) npu 25°C pobasmsror NCS (70 mr, 0,52 mmons). Cmech
nepememuBatoT npu 80°C B TedeHue 2 Y, 3aTeM TracsaT BOJAOW M KOHLEHTPUPYIOT IIpHU
NMOHIKEHHOM paBieHud. [lomyueHHbli octaTok 3kcTparupyioT EtOAc. Opranudeckuii cioit
npombiBatoT NaHCO;, cymar nag MgSQOs, GUIBTPYIOT U KOHLUEHTPUPYIOT C TMOJyYEHUEM
OCTaTKa KOTOPBIA OYHINAIOT Xpomarorpadueii Ha cunmkarene (0-60% »sTuianerar/rekcaH) C
MOJIyYeHHEM parieMudeckoii cmecH (S u R)-5-xnop-2-(4,4-nudrop-3-MeTunnunepuaus- 1 -ui)-N-
(2-cynbhamMonnnupuanH-4-mn)-6-(TpuTOPMETHIT)HUKOTHHAMUAA.  PalleMuyeckyr0  cMech
pazpemsiror CXKX (Lux-4, 15% EtOH/CO, (100 0ap)) ¢ mojy4eHHEM JBYX 3HAHTHOMEPOB:
sHaHTHOMep A (coenmuHeHue 164) u sHanTHOMEp B (coenmnenme 165). DHanTHOMEp A
(coenunenne 164): [MCHP m/z (M, M+2): paccuntano 514,1, naiineno=514,2, 516,2. 'H sIMP §
(a./mnn.) (500 MI'u, IMCO-de): 11,31 (c, 1H), 8,65 (m, J=5,4 I'u, 1H), 8,29 (¢, 1H), 8,25 (c,
1H), 7,83 (n, J=5,4 T'u, 1H), 7,49 (c, 2H), 3,85-3,72 (m, 2H), 3,25-3,21 (M, 1H), 3,12-2,92 (M,
1H), 2,14 (m, 2H), 1,99 (m, 1H), 0,89 (n, J=6,8 I'u, 3H)]. DHanTHOMep B (coenunenue 165):
[MCHP m/z (M, M+2): paccumrano 514,1, maiineno=514,2, 516,2. 'H SAMP § (u./mun.) (500
MTI', IMCO-dg): 11,31 (c, 1H), 8,65 (un, J=5,4 T'u, 1H), 8,29 (c, 1H), 8,25 (¢, 1H), 7,83 (x,
J=5,4 T'u, 1H), 7,49 (c, 2H), 3,85-3,72 (m, 2H), 3,25-3,21 (m, 1H), 3,12-2,92 (m, 1H), 2,14 (M,
2H), 1,99 (m, 1H), 0,89 (a1, J=6,8 ', 3H)].
ITpumep 166
6-1mkn00yTHa-2-((3S.5R)-4.4- nmudrop-3.5-numernnnunepuan- 1 - um)-N-(2-
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CVJ'Ibd)aMOI/IJ'IHI/IDI/IHI/IH-4-I/I.]'I)HI/IKOTI/IHaMI/II[

T ~ P NH
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@ N7
X H OO
NTONTTS
* F
F

K pactBopy 2-xyop-6-uukiao0yTun-N-(2-cynbhamMornamupuanH-4-ui)HUKOTHHAMUA
(ITpomexxyTounoe coenunenue 34, 50 mr HeouumneHHbli) B NMP (2 wmu) noGaBnsitoT
runpoxyopun (3S,5R)-4,4-nudrop-3,5-numernnnunepunuHa (38 mr, 0,20 mmonb) u DIPEA
(0,071 mu, 0,41 mmoub). Cmech nepemernBatoT npu 200°C B Teuenue 0,5 yaca npu o0IydeHUN
MHUKPOBOJIHAMH. 3aTe€M CMeCh OYHIIAIOT XpomaTorpadueii ¢ odparnenHoit ¢aszoii (Phenomenex-
Amylose-1, 35% EtOH/0,1% NH3H,0) ¢ nonydeHneM yKa3aHHOTO B 3arOJIOBKE COEIUHEHUS.
MCHP m/z (M+H): paccumrano 480,2, Haiimeno 480,2. 'H SAMP § (u./mnn.) (400 MI,
CD;OD): 8,57 (n, J=5,6 ', 1H), 8,41 (n, J=1,2 I', 1H), 7,81-7,90 (M, 2H), 6,86 (1, J=8,0 I'Ly,
1H), 3,75 (n, J=12,4 T'y, 2H), 3,58-3,67 (M, 1H), 2,90 (T, J=12,4 'y, 2H), 2,26-2,41 (M, 4H),
2,01-2,24 (m, 3H), 1,85-1,99 (m, 1H), 0,98 (n, J=06,6 I'y, 6H).

ITpumepsr 167 u 168

6-tmknoOyTHn-2-((2R.6S  mmn  2S.6R)-2-Metnn-6-(tpudropmernn)mopdonnto)-N-(2-

cyabhamonnmupuang-4-wi)aukorugamun  (167) u  6-umkino0ytmn-2-((2S.6R  wimn 2R.6S)-2-

MeTiiI-6-(tpudropmerun)mMopdoauno)-N-(2-cyabhamonnnupuant-4-min)Hukotudamun (168)
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K pacrBopy 2-xnop-6-uuknoOyrui-N-(2-cynbhaMouanupuanH-4-ui)HUKOTHHAMUIA
(ITpomexxyTounoe coenuHenue 34, 90 mr, 0,24 mmons) B NMP (1,5 mi) nobasnsiror DIPEA (95

mr, 0,74 wmmomp) wm pauemmdeckmii ruapoxigopun (2R,6S  um  2S,6R)-2-mermn-6-

(Tpudropmetin)mopdonarHa (MOMy4eHHBIH aHaNOrU4YHO IIpomekyTouHOMy coenwHeHuro 14,
0,10 r, 0,49 mmonb). Cmech nepememuBaroT npu 200°C B Teuenue 0,5 yaca npu oOJIydYeHUH
MUKPOBOJIHAMH. 3aTeM cMech pazdaBisiiorT JIM® u ounmmaroT xpomarorpadueit ¢ oOpameHHOM
dazoit (50-100% MeCN B Boge ¢ 0,1% TDK, C18 kxonmoHKa) C MONy4YEeHHUEM palleMUYEeCKON
cmecu  O-tuknoOyTun-2-((2R,6S  and  2S,6R)-2-mernn-6-(Tpudropmerin)mopdonnno)-N-(2-
CyJbpaMOWIMUPUINH-4-UT)HUKOTHHAMUAAa.  Pamemuyeckyto  cmech  pazmensitor  CIOKX
(Phenomenex-Amylose-1, 30% EtOH/0,1%NH3*H,O ¢ nonayueHueMm IBYX 3>HAHTUOMEPOB:
sHaHTHOMepa A (coemuneHue 167) u sHanTHoMepa B (coenmnenue 168). DHanTHOMED A
(coegunenne 167): [MCHP m/z (M+H): paccuurano 500,1, naitneno 500,2, 'H sIMP & (a./mmH.)

(400 MT', CD;0OD): 8,56 (z, J=5,6 T, 1H), 8,39 (n, J=1,6 T'u, 1H), 7,84-7,86 (v, 1H), 7,81 (x,
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J=7,6 T, 1H), 6,86 (1, J=8,0 T'y, 1H), 4,31-4,47 (m, 1H), 4,14-4,20 (v, 1H), 3,82-3,86 (v, 1H),
3,60-3,68 (m, 1H), 3,54-3,59 (m, 1H), 3,45-3,49 (m, 1H), 3,08-3,14 (v, 1H), 2,32-2,37 (m, 4H),
2,00-2,18 (m, 1H), 1,84-1,98 (m, 1H), 1,14 (n, J=6,4 T'u, 3H)] u snantuomep B [MCHP nv/z
(M+H): paccunrano 500,1, Haiineno 500,1, "H SIMP & (u./mun.) (400 MI'n, CD;0D): 8,56 (x,
J=5,6 T'u, 1H), 8,39 (n, J=1,6 'y, 1H), 7,84-7,86 (M, 1H), 7,81 (n, J=8,0 'y, 1H), 6,86 (1, J=7,6
I'u, 1H), 4,35-4,47 (m, 1H), 4,13-4,25 (m, 1H), 3,81-3,86 (m, 1H), 3,61-3,69 (m, 1H), 3,54-3,59
(M, 1H), 3,45-3,49 (m, 1H), 3,08-3,14 (m, 1H), 2,27-2,42 (m, 4H), 2,01-2,18 (m, 1H), 1,84-1,99
(v, 1H), 1,14 (1, J=6,0 ', 3H)].

ITpumep 169

S-x50p-6-1mkno0yTIa-2-((3S.5R)-4.4-nudrop-3.5-aumernnnunepunut- 1 -wmi)-N-(2-

CVJ'Ibd)aMOI/I.HHI/IDI/IZ[I/IH-4-I/IJI)HI/IKOTI/IHaMI/II[
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K pactBopy 2,5-nuxnop-6-uukno0yrui-N-(2-cynbhaMonanupuanH-4-ui)HHKOTHHAMUIA
(ITpomesxyTounoe coenmuaenue 33, 80 mr, 0,20 mmonb) B NMP (1 i) 1o6aBistOT rHAPOXIOPHLT
(3S.,5R)-4,4-mudrop-3,5-gumernnnunepunuHa (74 wmr, 0,50 mmomp) u K,CO; (0,14 1, 1,0
mmodb). Cmeck nepemernnBatoT rpu 200°C B tedenue 0,5 4 npu oOJIyd4€HUH MHUKPOBOJIHAMH.
3areM cMecCh MPOMBIBAIOT BOJOM U 3KCTparupyioT EtOAc. OO0benuHeHHbIe OPraHUYECKUe CIIOH
IPOMBIBAIOT HACBILIEHHBIM PACTBOPOM coJiH, cymat Hax NapSOy, GUIBTPYIOT U KOHLIEHTPUPYIOT
IpU MOHWKEHHOM JIaBJIEHUU C TOJYYE€HHEM OCTaTka KOTOPBIM OUHMINAIOT XpomaTorpadueit c
obpamiennoit (azoii (55-100% MeCN B Bome ¢ 0,1% T®K, C18 xononka), 3atem CXX
(Phenomenex-Amylose-1, 30% EtOH, 0,1%NH3;H,0) ¢ nony4eHueM yka3aHHOTO B 3aroJIOBKE
coenunenns. MCHP m/z (M+H): paccunrano 514,1, Haiineno 514,3. 'H SIMP § (4./mun.) (400
MTI1, CDs;OD): 8,58 (m, J=5,2 ', 1H), 8,39 (1, J=1,6 ', 1H), 7,82-7,88 (M, 2H), 3,95-4,03 (™,
1H), 3,78 (n, J=12,4 T'u, 2H), 2,92 (T, J=12,8 'y, 2H), 2,32-2,44 (M, 4H), 2,06-2,21 (m, 3H), 1,94
(e, 1H), 0,98 (n, J=7,2 T'u, 6H).

ITpumep 170

6-xJ10p-2-(4.4-mudroprmnepunu- 1 -un)-4-metusi-N-(2-cyapdhaMomInupuanH-4-

WJ1)HUKOTUHAMU

Cramusa 1: N-(2-(N, N-6uc(2.4-numerokcudensun )cyabhaMoni ) oupuant-4-mi)-6-xJaop-

2-(4,4-mudropnmnepunus-1-mn)-4-merunnukornHamua Cmecs tBu Xphos Pd G3 (0,12 1, 0,14
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MMOJIb),  O-xJop-2-(4,4-mudroprunepuans- 1 -un)-4-merunaukornHamuaa  (IIpomexyrouHoe
coenunenne 27, 0,42 r, 1,5 mmons), 2-metunnponan-2-onara Harpus (0,28 r, 2,9 mmonb), 4-
o6pom-N, N-6mc(2,4-numerokcnoOen3mn)nupuant-2-cyiabdponamuna (1,0 r, 1,9 mmons) u TI'® (6
mu1) ipu 20°C mpoayBaroT MOTOKOM a30ta B TeueHne 1 muH. [IpoOupky repMeTHyHO 3aKpbIBAIOT
u HarpeBatoT 0 70°C B TeueHue 10 4. 3arem cMech OXJaXOAT A0 KT, raciaT BOJAON u
skcrparupyroT EtOAc. OObequHEeHHble OpPraHUYECKHUE CJIOW TMPOMBIBAIOT HACBIIIEHHBIM
pacTBOpoM couyik, cymar Hajx 0e3BomHbIM NapSOs, (UIBTPYIOT U KOHLEHTPUPYIOT TMpHU
MOHMKEHHOM JIaBJICHUU C TMOJIyY€HUEM OCTaTKa KOTOPBIA OYHMINAKOT Xpomartorpadueil Ha
cunukarese (0-30% stunanerar/meTposielinpiii 3Qup) ¢ MONydYeHHUEM YKa3aHHOTO B 3aroJIOBKe
COETMHEHHUSI.

Cramus 2: 6-xj0p-2-(4.4-nudropnunepunus- 1-ui)-4-metuii-N-(2-cyibhaMOnInmupuanH-

4-umnukotnHamua K cmecn N-(2-(N,N-0uc(2,4-numMeTokcnOeH3 I )CyTb(haMOUI )T PUITH-4-
wn)-6-x70p-2-(4,4-nudpropnunepunus- 1-mn)-4-merunaukornHamuga (0,45 r, 0,60 mmonb) B
JAXM (4 mi) nobasnsiror TOK (2 mim). Cmece nepememuparoT npu 15°C B Teuenne 16 4. 3atem
CMeCh OYMINAKT XpoMaTtorpadueii ¢ obpamennoit ¢aszoii (20-50% MeCN B 0,05% NH4,OH, C18
KOJIOHKA) C MOJyYeHHeM yKa3aHHOro B 3aronoeke coenuaenns. MCHP m/z (M+H): paccunrtano
446,1, naiineno 446.2. "H SIMP § (a./mnn.) (500 MI'n, CD;0D): 8,59 (m, J=5,5 T'n, 1H), 8,39 (&,
J=2,0 T'y, 1H), 7,84 (ax, J=2,0, 5,5 T'u, 1H), 6,92 (c, 1H), 3,44-3,54 (M, 4H), 2,33 (c, 3H), 1,86-

2,01 (m, 4H).
ITpumep 171
2-(4.4-nudropazena- 1-un)-5-(nudTopmerokcH )-N-(2-cynbhaMOUTIUPUIUH-4 -
WJ1)HUKOTHHAMUJT
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Cragusa 1: 5-6pom-2-(4.4-mudropasenan-1-un)Hukorunonurpun K pactsopy S-Opom-2-

xjopaukoTuHOHUTpWIA (3,0 T, 14 MMonb) B NMP (20 mun) nobasmsiroT 4,4-nudropazenan (2,8 r,
21 mmonb) u DIPEA (5,5 M, 41 mmons). Cmeck nepemeniBaroT npu S0°C B Teuenue 10 gacos.
3areM cMmech paz0aBIAIOT B BOAE W IKCTPArupyrT dTwiaueratoM. OObeauHEHHBbIE
OpPTaHWUYECKHE CJIOM TPOMBIBAIOT HACBIIIEHHBIM PAcCTBOPOM COJIM, CYyLIaT Haja Oe3BOAHBIM
NapSO4, QUIBTPYIOT W KOHLEHTPHPYIOT C TMOJYYEHHEM OCTaTKa KOTOPBIH OYHINAIOT
xpomarorpadueri Ha cuukarene (15% EtOAc) ¢ monmydeHmeM yKa3aHHOTO B 3aroJIOBKE
COEIMHEHNsI.

Cramus 2. (5-umano-6-(4.4-mudropasenad-1-wnoupuand-3-mwi)00OpOHOBast  KUCJIOTA

Cwmecp 5-Opom-2-(4,4-mudropazenan- 1 -wn)nukoruHonurpuna (1,5 r, 4,7 mmons), PdCly(dppf)
(0,35 r, 0,47 mmoib), Suc(muHakomaTo)qubdopa (2,4 r, 9,5 mmonb) u anerara kanust (0,93 r, 9,5
MMOJIb) B nuOKcaHe (20 mu1) nmerasupyroT M OOpaTHO 3amoJHSIOT a30ToM Tpu pasza. Cmech

HarpeBatoT a0 80°C B TeueHne 2 4. 3aTeM CMeChb OXJXKAAT A0 KT, (QUIBTPYIOT U
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KOHLIGHTPUPYIOT C MOJYYEHUEM YKAa3aHHOTO B 3ar0JIOBKE COEAMHEHUS.

Cramus 3: 2-(4.4-nudTopaszenan-1-wi)-S-runpokcuHUKoTUHOHUTpHI K cmecu (5-uimaHo-

6-(4,4-nudropazenan- 1 -un)nmupuans-3-mn)dopoHosoit kucnotsl (1,7 r, 4,6 mmons) B TI'® (10
min) u Boze (10 mu) nobasnsror BogabiM KOH (0,26 1, 4,6 mmons) npu 0°C, 3arem H,O, (0,40
mi, 4,6 mMonb). Cmech mepemeninBaroT npu 20°C B TedeHHe 2 4acoB. 3aTeM CMeCh TacsiT
BOOHBIM  pAacTBOPOM  THOCynbdara HATpus, NOAKUCISIOT 10 pH=6 ¢ BoaHbBIM
xjopuctoBopoponHoii kucnoroi (1,2 N), paszbasisiror Bomod u skcrparupyroT EtOAc.
OObenMHEHHbIE OPTAaHUYECKHE CJIOM MPOMBIBAIOT HACBHILIEHHBIM PACTBOPOM COJIH, CyLIAT Haj
0e3BonHbIM NarSOy, GUIBTPYIOT M KOHIEHTPUPYIOT C MOJTyYEHUEM OCTaTKA KOTOPBIM OYHINAIOT
xpomarorpadueri Ha cunukarene (0-26% rpaauent stunanerat/[13) ¢ nonyyeHneM yKa3aHHOTO
B 3ar0JIOBKE COETHHEHMS.

Cramus 4. 2-(4.4-nudropazenad- 1-wmn)-5-(nudTOPMETOKCH )JHUKOTUHOHUTPUI  2-(4,4-

nudTopasenan- 1-wn)-S-runpokcuaukorunonutpuwin (1,0 r, 4,0 mmons), K,CO; (1,1 1, 7,9
MMoJb) B xyopaudropaneratr watpus (1,2 r, 7,9 mmons) B AM® (10 M) u Bomy (2 i)
nepemermuBaroT npu 110°C B Teuenue 10 u. Cmeck pazOasisitoT Bogoi u sxcTparupyoT EtOAc.
Opranndeckre CJIOM TMPOMBIBAIOT HACHIIEHHBIM PACTBOPOM COJH, CyLIaT Haj Oe3BOIHBIM
NapSO4, QUIBTPYIOT W KOHLEHTPHPYIOT C TMOJYYEHHEM OCTaTKa KOTOPBIH OYHINAIOT
xpomatorpadueit Ha cunmukarene (0-25% ostunanerar/[I3) ¢ monydeHHeM YKa3aHHOTO B
3aroJIoBKe COETUHEHUSI.

Cramgus 5: 2-(4.4-nudropasenad-1-un)-5-(audropmerokcn)uukoruHamun K cmecu 2-

(4,4-nu¢ropazenan-1-nn)-5-(qudropmerokcn)nukornHonutpuia (0,25 r, 0,82 mmons) B JIMCO
(5 M) pmobasmsror KoCOs (0,23 1, 1,6 mmons), 3atem H,O, (3,0 My, 34 mmonp). Cmech
nepemeruBaroT rpu 35°C B Teuenue 1 vaca, 3aTeM pa3daBistOT BOAOH U sKkcTparupyoT EtOAc.
OObenuHeHHblE OPraHMYECKHUEe CJIOW MPOMBIBAIOT HACBHIIEHHBIM PACTBOPOM COJIH, CYIIAT Hal
6e3BoHBIM NaySOy4, GUIBTPYIOT U KOHLIEHTPUPYIOT C IMOJYYEHUEM OCTAaTKA KOTOPBIH OYHIIAIOT
xpomarorpadueri Ha cunukarene (II9/EtOAc=1:1) ¢ mony4eHHeM yKa3aHHOTO B 3aroJIOBKE
COEMHEHHUSI.

Cramusa 6: N-(2-(N. N-6uc(2.4-numeroxkcudensni)cynbbamMoms)nupuaus-4-mn)-2-(4.4-

audTopasenaH-1-wn)-5-(nudpropmerokcu)nukorunamun Cmech 2-(4,4-nudTopasenaH- 1-mi)-5-
0,31 MMOJIb),  S5-Opom-N,N-6mc(2,4-

IUMeTOKCHOeH3m) mupuanH-3-cynbponamuna (0,25 r, 0,47 mMmoinb), 2-MeTHINPONAH-2-0JaTa

(mudpTop-merokcn)nukoruHamuga (0,10 T,
Hatpust (90 mr, 0,93 mmone) u tBuXphos (21 mr, 0,031 mmons) B TI'® (4 M) nerasupyrioT u
00paTHO 3aMoNHSIOT a30TOM TpH pasza. Cmech HarpeBatoT 10 70°C B Teyenue 10 dacoB. 3aTem
CMeCh OXJIAXJAIOT 10 KT, (QUIBTPYIOT M KOHLEHTPHPYIOT NPU TOHWKEHHOM JIaBJICHHH.
[TonyueHHBII OCTaTOK OYHMINAIOT xpomarorpaduedi Ha  cuimkarene  (TETPONICHHBIN
s¢up/s>Trnanerar=1/1) ¢ momydeHnEM yKa3aHHOTO B 3aroJIOBKE COSUHEHHUSI.

Cragus 7. 2-(4.4-nudropaszenas- 1-un)-5-(nudropmerokcu )-N-(2-cyishaMOUIIUPUINH-

4-unm)nukotnHamun PactBop N-(2-(N, N-0Ouc(2,4-numMeTokcnOeH3m)Cy1bhaMOni)TupUInH-4-

wn)-2-(4,4-nudropazenan- 1-mn)-5-(audropmerokcn ) aukorunamuy (0,21 r, 0,24 mmons) B TOK

(2 M) u AXM (2 mi) nepememmuBatoT npu 20°C B Teuenne 1 yaca. Cmech KOHLIEHTPUPYIOT MPH
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MOHIKEHHOM JIaBJICHHH U OYUIIAIOT Xpomartorpadueii ¢ odpameHHo dasoii (35-100% MeCN B
Boze ¢ 0,1% T@K, C18 koj0oHKa) C MOJIy4eHUEeM YKa3aHHOTrO B 3arojioBke coenunenus. MCHP
m/z (M+H): paccuurtano 478,1, Haitneno 478,2. 'H aMP § (a./mmn.) (400 MI'u, CD;OD): 8,56
(m, J=5,2 'y, 1H), 8,38 (m, J=2,0 I'u, 1H), 8,16 (x, J=2,8 I'u, 1H), 7,86-7,88 (M, 1H), 7,69 (x,
J=2,8 T'u, 1H), 6,50-6,97 (M, 1H), 3,66-3,74 (m, 2H), 3,42 (T, J=5,6 T'u, 2H), 2,24-2,39 (M, 2H),
1,85-2,02 (m, 4H).

ITpumep 172

S-xsop-2-(4.4-nudropazenan- 1 -un)-6-meTua-N-(2-cyibhaMOUIMUPUANH-4 -

WJ1)HUKOTUHAMU

Cl N7 ,S:NHz
H oo

Cramus 1: 2-(4.4-nudropasenas- 1 -un)-6-merunHukoTHHOHUTpHI K pactBopy 2-xj10p-6-

metriHUKOTHHOHUTpIA (1,0 T, 6,5 MMonb) u 4,4-nudropaszenana (1,2 r, 8,5 mmons) 8 NMP (10
mut) nobasisiroT TprsTIIIaMuH (2,0 T, 20 Mmonb). Cmeck nepemermaroT npu 130°C B Teuenne 2
4acoB, 3aTeM pa30aBisIIOT B Bone u dKcTparupyioT EtOAc. OObearHeHHbIE OpraHMYECKHE CIIOH
IPOMBIBAIOT HACBILIEHHBIM PACTBOPOM coiy, cymat Haa NaSOy, GUIbTPYIOT U KOHIEHTPUPYIOT
IPY MOHWKEHHOM JIaBJIEHUH C MOJYYEHHUEM OCTaTKa, KOTOPbIM OYMINAIOT Xpomarorpaduei Ha
cunukarene (merposnelHeli 3¢up:sTuanerar=5:1) ¢ moiydYeHHeM YKa3aHHOTO B 3aroJIOBKE
COEAMHEHHUSI.

Cramus 2: 5-xuop-2-(4.4-nudropaszenas- 1-un)-6-mermngukorunosurpua K cmecu NCS

(0,40 r, 3,0 mmonb) u 2-(4,4-nudropazenan-1-wmn)-6-merunaukorusonutpuina (0,50 r, 2,0
MMOJIb) NOOABISIFOT KAIUTKO YKCYCHOH KUCIOThI B JIM® (5 mit). Cmech nepemenmBaroT rpu 20°C
B TeueHHe 12 JacoB. 3aTeM cMeCh IIPOMBIBAIOT BOAOH U sKkcTparupyroT EtOAc. O0benuHeHHbIe
OpraHUYEeCKUEe CJIOM MPOMBIBAIOT HACHIIIEHHBIM pPACTBOPOM coJid, cymar Hag NaySOy,
(GUIBTPYIOT U KOHIEHTPUPYIOT MPH MOHUKEHHOM IaBJIEHUU C TOJyYE€HHEM OCTAaTKa KOTOPBIi
OUMIIAKT Xpomarorpaduedi Ha cuiukarene (meTpojeiHslli  ddupsTwianerar=5:1) ¢
MOJTyYEeHUEM YKAa3aHHOTO B 3ar0JIOBKE COSTUHEHMSI.

Cramusi 3: 5-xyop-2-(4.4-nudropasenan-1-mn)-6-mernnnukorndamua K pacteBopy S-

xJ0p-2-(4,4-nudropazenan- 1 -nn)-6-mernaankornHoHuTpmia (0,32 r, 1,1 mmons) B JIMCO (8
mut) nobasisiroT ruapokenn kamus (0,25 r, 4,5 mmorns) u nepekuck Bogopona (0,38 r, 11 mmonb).
Cwmech mepememmuBator npu 15°C B TedeHue 2 4acoB. 3areM cMech pa30aBisSIFOT BOAOH U
skcrparupyioT EtOAc. OOpenuHeHHbIE OpraHHMYECKUe CIIOM cymaT Haja 0e3BomHbIM NarSOu,
(UIBTPYIOT U KOHLEHTPUPYIOT C MOJYYEHUEM OCTAaTKa KOTOPBIHA OUUINAIOT XpoMmarorpaduei Ha
cummkarene (0-20% EtOAc/merponeiinbiii 3¢up) ¢ MONydYeHHEM YKAa3aHHOTO B 3arojiOBKe
COEAMHEHUSI.

Cramus 4: N-(2-(N, N-6uc(2.4-numerokcudensun )cyabhaMoni ) oupuanut-4-mi)-5-xaop-

2-(4.4-mudropazenan- 1 -un)-6-merunnukornHamun K pacrsopy S-xmop-2-(4,4-nudropazenas-1-
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wi)-6-metmiaukotuHamuaa (0,45 r, 1,5 mmonb) B nuokcane (1,5 mut) gobasmsiror Cs2COs5 (1,4 T,
4,4 wmmonb), 5-Opom-N,N-6uc(2,4-numerokcnbeH3mn)mupunus-3-cynsponamun (1,2 r, 22
mmodb) 1 XantPhos-Pd-G2 (0,13 r, 0,15 mmonb). PeakiimoHHy0 cMech era3upyroT U oOpaTHO
3aIOJIHSIOT a30TOM TpHU pasza 3areM nepememmsatoT npu 100°C B Tteuenue 13 uvacos. 3aTem
cMech pas30aBnsitoT Bomod W akcTparupyroT EtOAc. OpraHudeckue CJIOH MPOMBIBAIOT
HACBILIEHHBIM PACTBOPOM COJIH, CyIIaT Haa 0e3BOIHBIM NaySOy4, GUIBTPYIOT U KOHLEHTPUPYIOT
NPU TOHMKEHHOM JIaBJIEHUH C MOJYYEHHEM OCTATKa KOTOPBIM OYMIIAIOT XpoMaTorpaduein Ha
cunukareje (merponeiinbiii 3¢up:sTunanerat=1:1) ¢ MoJyYeHHEM YKa3aHHOTO B 3arojiOBKe
COEIIUHEHHSI.

Cramus 5: 5-xuop-2-(4.4-nudropaszenan-1-mun)-6-metuii-N-(2-cynbhamMonnnupuaug-4-

win)HukotTnHamunn K pactBopy N-(2-(N,N-6uc(2,4-numeTokcubeH3m )CyTb(haMONI ) TUPUAHH-4-

wi)-5-xyop-2-(4,4-mudropasenan- 1 -ui)-6-metwnankorunamuaa (0,45 r, 0,59 mmons) B AXM
(10 M) noGasmsiror TOK (3 mir). Cmeck nepemermaroT npu 12°C B Teuenne 12 gacos. 3aTem
cMech QUIBTPYIOT U OYHMINAOT XpoMarorpadueii ¢ odparmennoit ¢asoit (30-100% MeCN B Bone
¢ 0,1% T@K, C18 kojoHKa) ¢ MOJNydeHHEM YKa3aHHOTO B 3arojioBke coenunenus. MCHP m/z
(M+H): paccunraso 460,1, Haiineno 460,0. 'H SIMP § (u./mnn.) (400 MI'y, CD;0D): 8,56 (x,
J=5,4Tu, 1H), 8,38 (n, J=1,6 ', 1H), 7,85 (an, J=2,0, 5,4 I'u, 1H), 7,76 (c, 1H), 3,68-3,73 (M,
2H), 3,40 (1, J=5,6 'y, 2H), 2,50 (c, 3H), 2,27-2,40 (M, 2H), 1,88-2,04 (M, 4H).

ITpumep 173

4-(4.4-nudropazenan-1-um)-2-merun-N-(2-cynbhaMonTnupuanH-4- uin) THPUMIITH-S-

kapOokcaMun
N N A ,’S\:NHZ
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Cranus 1: 4-(4.4-mudropazenad-1-mui)-2-MEeTUITUPUMHUANUH- S - KADOOHUTPUII K

NepeMeIInBaeMOMY PacTBOPY 4-XJIOp-2-MeTHIINUPUMUANH-S-KkapOonuTpuia (0,24 r, 1,6 MMob)
u runpoxiyiopuna 4,4-nudropazenana (0,32 r, 1,9 mmons) B IM®P (4 M) nobasisiror DIPEA (0,9
mi, 5,2 mmonb) nipu 20°C. Cmech nepemernubaroT rnpu 80°C B Teuenue 12 4, 3aTeM pa30aBIIsIOT
EtOAc. Opranuueckuii clioil MpOMBIBAIOT BOJAOH, HACBILEHHBIM PacTBOPOM COJIH, CYLIAT Haj
6e3BoHBIM Cysb(haTOM HATpusi, QUIBTPYIOT U KOHLIEHTPUPYIOT NMPH IMOHIKEHHOM JIaBJICHUU C
MOJIyYEHHEM YKa3aHHOTO B 3aroJIOBKE COSUHEHMSI.

Cranus 2: 4-(4.4-nudropazenad-1-mwi)-2-METUINIUPUMUIUH- 5 -KapOOKCAMU K

MEePEMEIINBAEMOMY pactBopy 4-(4,4-nudropazenan- 1-wmn)-2-MeTHITUPUMHUIUH-5-
kapoorutpuna (0,10 r, 0,40 mmonp) u kapbonara kamus (0,16 r, 1,2 mmons) B JIMCO (4 mn)
nobasysiroT mepekuch Bomopona (0,45 r, 4,0 mmonb). Cmece mepememmnBator npu 20°C B
TedeHue 2 4, 3areM pa3dasisitoT EtOAc. Opranudeckuii CJioil mpOMBIBAIOT BOAOW, HACHILICHHBIM
BOIHBIM pacTBOpoM NarSOs3, HACHIIEHHBIM pPAaCTBOPOM COJIM, CYyLIaT Haj Oe3BOJHBIM

cyJibaToM HaTpusi, QUIBTPYIOT U KOHLUEHTPUPYIOT MPHU MOHIKEHHOM JaBJICHUU C TIOJMy4YeHHEM
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YKa3aHHOT'O B 3aroJIOBKE COCANHCHU.

Cramus 3. N-(2-(N.N-6uc(2.4-numeroxkcudensnia)cynbhamon)nupuaus-4-mn)-4-(4.4-

audropasenan-1-ui)-2-MeTUINNPUMHUINH-5-kapOokcamuny Cmech 4-(4,4-nudropaszenan-1-wmn)-

2-MeTHNInUpUMHUINH-5-kapOokcamuna (30 wmr, HeouumneHHsld), 4-Opom-N, N-6mc(2,4-
IUMETOKCHOeH3MN ) mupuanH-2-cynbdhonamuga (66 wmr, 0,12 mmons), Cs;COs (0,11 1, 0,33
mmoJib) U XantPhos-Pd-G2 (10 mr, 0,011 mmonb) B auokcan (2,0 M) gerasupyroT u oOpaTHO
3aMOJHSIOT a30TOM Tpu pa3a. Cmeck HarpesatoT 10 100°C B TeueHue 12 4, 3aTeM OXJIAXKAAIOT JI0
20°C u pazbasisiror EtOAc. Opranudeckuii €10 MPOMBIBAIOT HACHIIEHHBIM PACTBOPOM COJIH,
cymar Hag O0e3BOAHBIM CyJb(aToM HaTpusi, PHIBTPYIOT U KOHLEHTPHUPYIOT MPU TMOHMKEHHOM
JaBJICHUH C TIOJYYEHUEM YKA3aHHOTO B 3ar0JIOBKE COSTUHEHMSI.

Cranus 4. 4-(4.4-nudropaszenad-1-mi)-2-metuin-N-(2-cynbhaMomInupuanH-4-

wi)nupumMuanH-S-kapbokcamuny K mepememmBaemomy — pactBopy  N-(2-(N,N-6mc(2,4-

IUMETOKCHOeH3M)cynbhamonn)mupuant-4-mn)-4-(4,4- nudropazenan- 1-m)-2-
METHJIITHPUMHINH-S-KkapOokcamuna (60 mr HeountneHHb) B JAXM (4 mu) nobasmsiror TOK (1
). Cmech mepememmBaroT npu 20°C B TedyeHue 2 4, 3aTe€M PAaCTBOPUTENb YAAISIOT MPHU
NOHMKEHHOM JIaBJICHMH C TOJYYEHHEM OCTaTKa, KOTOPbIH OYHINAIOT Xpomartorpadueil ¢
obpamennoit (azoii (63-100% MeCN B Bome ¢ 0,1% T®K, C18 konoHKa) ¢ TOJy4YEHHEM
ykazaHHOro B 3arosioBke coeaumHeHuss. MCHP m/z (M+H): paccuurano 427,1, naiineno 427,1.
'H SIMP § (u./mn.) (400 MI'ti, CD;0D): 8,61 (¢, 2H), 8,35 (x, J=2,0 'y, 1H), 7,85 (az, J=5,6,
2,0 I'n, 1H), 3,98 (wuc, 2H), 3,67 (uc, 2H), 2,64 (c, 3H), 2,37 (wuc, 2H), 1,97-2,10 (M, 4H).

ITpumep 174
2-(4.4-nudropasenad-1-wn)-6-(mudropmerin)-N-(2-cyabhaMoOMInupuang-4-
WJ1)HUKOTUHAMUL
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Cramusi 1: (Z)-4-stokcu-1.1-nudTopbyr-3-eH-2-o0 Cmech sTokcudTeHa (2,0 r, 28
mMmosb), N,N-mumernnmupunud-4-amusa (0,20 1, 1,7 mmonb) u  2,2-1uTOPYKCYCHOTO
aaruzapuna (4,8 r, 28 mmoup) B quxyopmerane (50 min) nepememmBarot npu 20°C B TeueHue 16
4. 3areM CMeChb pPacTBOPSIOT B BOJE W SKCTPArupyrT auxjopmeraHoM. OObenrHEHHBIE
OpPTaHUYECKHE CJIOM TPOMBIBAIOT HACBIIIEHHBIM PACTBOPOM COJIM, CYLIaT Haa Oe3BOAHBIM
NaySO4, QUIBTPYIOT U KOHLUEHTPUPYIOT MPH MOHUKEHHOM AABIIEHHH C TIOJyY€HHEM OCTaTKa
KOTOPBINA OYHINAIOT XpoMmarorpadueii Ha cumkarese (0-30% sTunanerar/merposeiHblii 3¢up) ¢
MOJIy4€HHEM YKa3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

Cramgus 2: 6-(nudTopmMeT)-2-rTuAPOKCHHUKOTUHOHUTPII (Z)-4-3TOoKCH-1,1-1udTopOyT-

3-eH-2-o0H (2,5 r, 17 Mmmonb), 2-umanoaneramun (2,1 r, 25 mmonb) u sTaHonar Hatpust (1,2 T, 18

mmoJib) nodaBisiioT k EtOH (20 mir). Cmech HarpesatoT 1o 90°C B Teuenue 12 4. 3areM cMmech
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KOHLIGHTPUPYIOT C MOJYyYEHUEM YKA3aHHOTO B 3ar0JIOBKE COCTUHEHUS.

Cramus 3: 2-(4.4-nudtopasenan-1-wn)-6-(nudropmerrn)HUKOTHHOHUTPUA Cwmech 1,8-

nnazadumkio[S,4,0]ynnen-7-exH (1,8 r, 12 MMOJIb), 6-(nudpropmernn)-2-
T'UIPOKCUHUKOTUHOHUTPHIIA (1 r HEOYMIIEHHBIH), 6-(nudprTopmernn)-2-
I'MAPOKCUHUKOTHHOHUTpHiIa (1 r© HeouumeHHslid), rekcadropdocdara OeHzorpuazon-1-
wiokcurpuc(aumerwinamuto)pocponns (0,52 r, 1,2 wmmomb) u rugpoxjopuma 4,4-
nudropazenana (0,30 r, 1,8 mmonb) B aneronutpuie (2 mu) nepememmsaroT npu 20°C B
TedeHue 16 4. 3areM cMech OYMIIAIOT XpomaTtorpadueil Ha cuiukarene (TMeTposeHHbIH
saup/s>trunanerar=10/1) ¢ mojgy4eHHEM YKa3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

Cramusa 4: 2-(4.4-nudropaszenad-1-un)-6-(mudropmerrm)gukoruaamuny Cmech KrCOs

(87 wr, 0,63 mmons), 2-(4,4-nudropaszenan-1-mn)-6-(qupropmernna)HuKoTuHOHUTpUIA (60 M,
0,21 mmounb) u nepekucu Bopopoaa (120 mr, 1,0 mmons) B IMCO (1 M) nepeMemuBaroT npu
20°C B Teuenue 2 4. 3aTeM CMeCh pa30aBISIFOT B BOJE U HACHIIEHHOM Na;SO3; U 3KCTparupyroT
EtOAc. OObennHEHHBIE OPTaHUYECKHUE CJIOM TMPOMBIBAIOT HACBIIIEHHBIM PAacTBOPOM COJIH,
cymar Hax 6e3BogHbIM NaySOs, GUIABTPYIOT M KOHLUEHTPUPYIOT MPHU MOHMKEHHOM JaBIEHUH C
MOJIy4€HHEM YKa3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Cramus 5. N-(2-(N.N-6uc(2.4-numeroxkcudensni )cynbhamMoms ) nupuaud-4-mn)-2-(4.4-

audTopasenaH-1-mi)-6-(1udTopMeTHIT) HHKOTHHAMHUT Cwmech 4-6pom-N,N-6uc (2,4-

OUMETOKCHOeH3 M) mupuaAnH-2-cynbdonamuna (92 mr, 0,17 mmons), XantPhos Pd G2 (10 wr,
0,011 wmmomp), CsCO3 (110 wmr, 0,34 wmmomb) u 2-(4,4-nudropazenan-1-wmn)-6-
(mudpropmernm)nukornHamuaa (35 mr, 0,12 MMonb) B arokcaHe (2 Mi1) AerasupyroT U oOpaTHO
3aMONIHSIOT a30ToM Tpu pasza. Cmecy HarpeBaroT a0 100°C B TeueHue 6 4. 3areM cMech
OUMIIAIOT Xpomarorpaduedt Ha cunukarene (merpojeiHsii  ddup/stmnanerar=2/1) ¢
NOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

Cramusa 6: 2-(4.4-nudropaszena-1-nn)-6-(audropmermn)-N-(2-cyabhamMormnnupuaug-4-

win)HukotTuHamun Cmech N-(2-(N, N-06uc(2,4-numeTokcnOeH3m)CynbhaMOMT ) TUPUIUH-4-HT)-

2-(4,4-nudropazenan-1-un)-6-(nupropmernn)uukornHamuna (22 wmr, 0,029 wmmonp) B
muxiaopmerane (1 mm) u TOK (1 mi) nepememuBaror npu 20°C B TeyeHue 4. 3arem
pPacTBOPUTENb KOHLEHTPUPYIOT MPU MOHMWKEHHOM JAaBJIEHUH C MOJIyY€HUEM OCTaTKa, KOTOPBIA
oumnmiaer xpomarorpadueii ¢ odbpamennoi ¢pasoii (20-50% MeCN B Bozxe ¢ 0,05% NH4OH, C18
KOJIOHKA) C MOJIyYeHHeM yKa3aHHOro B 3aroyioBke coenuaenns. MCHP m/z (M+H): paccuurano
462,1, maiineno 462,2. 'H SAMP § (ua./man.) (500 MI', CD;OD): 8,52-8,62 (M, 1H), 8,39 (x,
J=2,0 T, 1H), 7,94 (n, J=7,5 T'y, 1H), 7,88 (nxg, J=2,0, 5,5 'y, 1H), 7,04 (n, J=7,6 I'y, 1H), 6,40-
6,71 (m, 1H), 3,75 (an, J=2,5, 5,5 T'y, 2H), 3,46 (1, J=5,5 'y, 2H), 2,24-2,41 (m, 2H), 1,87-2,03
(M, 4H).

ITpumep 175

2-(4.4-nudropnunepunus-1-mn)-N-(2-cynbhamonanupuanH-4-mn)-S-(TpudTopme )

HUKOTHHAMU
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Cragus 1: TpET-OyTHII tper-OyTrn((4-(2-(4.4-mudropnunepuaus- 1 -umn)-5-
(TpudTOPMETIII ) HUKOTHUHAMUIO JIUPUAMH-2- 11 )cyabGOHMI )kapOamar Cmech 2-(4,4-

mudroprnunepuans- 1-mn)-S5-(tpupropmerun)uukorunamuna (Ilpomexxyrounoe coenunenue 20,
38 r, 123 mmoub), Tper-OyTia (4-Opomnupunus-2-ui)cyibporun(tper-Oytuin)kapdbamara (51 T,
130 mmomb), Brettphos-Pd-G3 (1,1 r, 1,2 mmonb), kapOonata uesus (60 r, 180 mMmomnb) u
IMOKCaHa JAEeTa3upyroT mpoayBaHueM a3oTroM. Cmeck HarpesatoT 10 90°C B Teuenne 1 4. 3aTem
CMeCh OXJIXAIOT N0 KT, pazdaisitor EtOAc u ¢unbtpyror. OpraHndeckuii CIOH MPOMBIBAIOT
JMMOHHOH KHCJIOTOW, HACBIIIEHHBIM PAacTBOPOM cosik, cymar Haa NapSOs, QuipTpyroT u
KOHLIEHTPUPYIOT C MOJYYEHUEM YKa3aHHOTO B 3arOJIOBKE COSAMHEHUSI.

Cragus 2: 2-(4.4-mudropmunepuang- 1 -uin)-N-(2-cyabhaMonnnupuaui-4-mn)-5-

(rpudropmernn)  HukoruHamun K pactBopy  Tper-Oytun  Tper-Oyrmn((4-(2-(4,4-

nudroprnunepuanH- 1-mn)-S5-(TpudTopmer) HUKOTHHAMUIO))TUPUANH-2-
wi)cynbponmn)kapdbamara (80 r, 103 mmonb) B JIXM noOaBnstOT MO KaruisiM CEpHON KHCIIOTHI
(80 mu1, 103 Mmoup). CMech mepeMeInBaroT NpH KT B TedeHne 1 4. 3aTeM cMech NeKaHTUPYIOT B
pacrBop NH4HCO; u ¢unsrpyror. @unbrpar skctparupyror JAXM. OpraHudeckuii Coi
BBINAPUBAIOT U OOBEOUHSIOT C (PUIBTPOBAJIBHON Jernenrkoi. ITomydeHHOe TBEpIOE BELIECTBO
pactBopsitoT B ACCN mpu 60°C, 3atem noOasisitor Bogy M AcCN BBIMApUBAIOT U CMECh
GUIBTPYIOT C MOJyYeHHEM YKa3aHHOro B 3arojioBke coenuHeHus. MCHP m/z (M+H):
paccuutaHno 466,1, HaiineHo 466,0 (1 504 [M+K]). 'H saMP § (u./mnn.) (400MTI'u, IMCO-dg):
11,22 (1H, ¢), 8,64 (2H, n), 8,32 (1H, n), 8,18 (1H, n), 7,87 (1H, m), 7,47 (2H, c), 3,63 (4H, m),
2,12-1,98 (4H, m).
ITpumep 176

4-(2-(4.4-mudropnunepunu- 1-un)-5-(tpudToOpMEeTHI JHUKOTUHAMU IO YITUPUIANH-2 -

cyab(hOHOBAs KUCJIOTA
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B mpobupky ¢ 2-(4,4-mudTopnunepunus-1-mn)-N-(2-cyaspamonnnupuans-4-nim)-5-
(rpudropmerin)aukoruHamMuaoM (Ipumep 175, 80 mr, 0,17 mmons), kapOonaTom kamwust (47 wmr,
0,34 MMoub), XJIOpUAOM 2-Me3uTHiI-2,5,6,7-rerparunponupponol2,1-c][1,2,4]rpuazon-4-us (2,3
mr, 8,6 Mkmostb) u Bogoi (0,16 mi, 8,6 mmois) nodasisitor IM® (0,86 mut) u 6enzanbaerun (21
MK, 0,21 Mmonb). [IpoOupky repmeTHyHO 3aKkpbIBatOT U HarpepatoT npu 80°C B TeyeHue 16 u.

3areM cMeCh KOHLIGHTPUPYIOT MpPH TMOHIKEHHOM JABJICHUU W OYHINAIOT Xpomartorpadueit ¢
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obpamennoit dazoit (10%-100% MeCN B Boge ¢ 0,1% T®K, C18 konoHKka) C MOIy4eHHEM
yKazaHHOro B 3arosioBke coeanHenns. MCHP m/z (M+H): paccuurano 466,4, HaiineHo 466,7.
'H SIMP & (u./mnn.) (500 MI', CD30OD): 8,55 (c, 1H), 8,49 (¢, 1H), 8,19 (c, 1H), 8,10 (c, 1H),
7,92 (¢, 1H), 3,70-3,63 (m, 4H), 2,04 (T, J=13,6, 5,6 T't, 4H).

ITpumep 177

2-(4.4-nudropasenan-1-mn)-N-(2-cyabhamMonanupuaud-4-umi)-5-

(TpuTOPMETOKCH )HUKOTUHAMUJL
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Cramus 1: 4.4-nudrop-1-(5-(rpudropmerokcu)nupuann-2-mn)azenad K pacrtsopy 2-

opom-5-(tpudropmerokcu)nupuansa (0,30 r, 1,2 mmons) B TI'® (3 mu) mobammsiror 4,4-
nudropasenan (0,25 r, 1,9 mmons), 2-merunnponan-2-ojar Hatpus (0,36 r, 3,7 MMOJb) U
Brettphos-Pd-G3 (0,17 r, 1,2 mmons) nipu 25°C B atMocdepe azora. CMech nepeMeInnBaroT Ipu
60°C B Teuenue 12 4. 3aTem cMech pa3daBisiroT Bopol u skcTparupyrot EtOAc. OObennHeHHbIE
OpPTaHUYECKHE CIIOM TMPOMBIBAIOT HACBHIEHHBIM PacTBOPOM coiH, cymar Hax NapSOs,
(GUIBTPYIOT U KOHLEHTPUPYIOT MPHU MOHWKEHHOM IaBJIEHUH C MOJIyY€HHEM OCTaTKa, KOTOPBIA
OUHINAIOT  KOJIOHOYHOW  xpomarorpaduedi Ha  cunmkarene  (5-20%  meTposeiHbIHI
a¢up/3THNIALETAT) C TOJTYYSHUEM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHMUS.

Cramuss  2: 1-(3-6pom-5-(tpudropMeroken )nupunud-2-ui)-4.4-nudpropazenay K

pactBopy 4,4-nudrop-1-(5-(tpudropmerokcu)nupunun-2-mi)asenana (0,20 r, 0,67 mMmoinp) B
JAXM (3 mn) nobasmsitor NBS (0,12 1, 0,67 mmonb). Cmech nepememuBatoT npu 20°C B TedeHue
10 4. 3aTem cmech pazbaBisaOT Bomoi U skcTparupyroT EtOAc. OObpennHeHHbIe OpraHuuecKie
CJIOM TPOMBIBAIOT HACBIIIEHHBIM pacTBOpoM cosyu, cymar Hag NapSOs, ¢QuisTpyroT u
KOHIICHTPUPYIOT TMpPH TOHM)KEHHOM JaBJCHUU C TOJyYEeHHEM OCTaTKa, KOTOPBIH OUYHINAIOT
KOJIOHOYHOUM Xxpomarorpadueii Ha cunukarene (5-20% mnerponeiinbii 3dup/s>THNanerar) c
MIOJIy4€HHUEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Cragusa 3: 2-(4.4-nudropasenan-1-uin)-5-(TpudTOPMETOKCH )HUKOTUHOHUTPUI PacTBop

1-(3-6pom-5-(Tpudropmerokcu)nupuans-2-mn)-4,4-nudpropazenana (0,12 r, 0,32 mMmomnb) B
NMP (3 mn) nobasmsror Zn(CN), (0,19 1, 1,6 mmons), Pd(tBusP), (16 mr, 0,032 mMmonb) mpu
20°C nera3upyrOT M OOpaTHO 3amOJHSIOT a30TOM TPU pas3a, 3aTeM MNPOOHUPKY T'epPMETUIHO
3akpbiBaroT. Cmech HarpeBaroT npu 140°C mpu 001y4eHNN MUKPOBOJIHAMH B TeueHHne 40 MUHYT.
3arem cMmech pacTBOPSIIOT B Boae u dKcTparupyioT EtOAc. OObennHeHHbIE OpraHUYeCKHe CIIOU
IPOMBIBAIOT HACHIIEHHBIM PAaCTBOPOM COJIM, cymiaT Hax Oe3BomHbIM NaxSOy4, GUIBTPYIOT U
KOHIIEHTPUPYIOT C TMOJYYEHHEM OCTAaTKa KOTOPBIH OYMINAIOT XpoMaTorpadueil Ha CHIIMKaresie
(10% I13/>Tnauerar) ¢ NOJy4YeHUEM YKAa3aHHOTO B 3arojIOBKE COSUHEHHUSI.

Crapus 4: 2-(4.4-pudropazenan-1-un)-5-(rpudropmerokcu)nukoruamun K pacrsopy

2-(4,4-nudropazenan- 1-um)-5-(rpudropmerokcu)HukoruHonutpuna (80 wmr, 0,25 mmonb) B
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JIMCO (3 mi) mobasmsiror KoCOs3 (0,10 1, 0,75 mmonb) u nepekuchk Bopopona (0,5 mu, 0,25
mMmoiib). Cmeck mepememmBaroT npu 20°C B Tedenue 2 4. Cmech racsit BogHbIM NarSOs,
pazbaBisitoT Bomoil u skcTparupyioT EtOAc. Opranuueckne CiIou MPOMBIBAIOT HACHIIIEHHBIM
pactBopoM conu, cymar Hajg NaySOs, (QUIABTPYIOT W KOHLEHTPUPYIOT MPU TOHHKEHHOM
JABJICHUU C TOJYYEHHEM OCTaTKa, KOTOPBIA OYHMIIAIOT XpomaTtorpadueit Ha cummkarene (50%
[13/s>Tunanerar) ¢ NOJy4eHUEM YKa3aHHOTO B 3ar0JIOBKE COSTMHEHUSI.

Cragust_ 5: N-(2-(N.N-6uc(2.4-gumeroxcudensui)cyabdamonn)nupunui-4-mmn)-2-(4.4-

audropasenan-1-un)-S-(tpudropmerokcu)uukoruHamun K pacteopy 2-(4,4-nudropasenas-1-

wn)-5-(tpudropmerokcu))aukotrHamuaa (30 mr, 0,088 mmonb) B nrokcane (2 M) 100aBISIOT 4-
Oopom-N, N-6mc(2,4-numerokcuOeH3wn)nupuanH-2-cynbponamun (52 wmr, 0,097 wmmonb),
kapOonat nesust (86 mr, 0,26 mmone) u Brettphos-Pd-G3 (80 mr, 0,088 mmons) npu 20°C B
atMoc(epe azora. Cmece nepememuBarot npu 100°C B Teyenue 12 4. 3aTem cMech pa30aBsSIFOT
B Boze W skcTparupyroT EtOAc. Opranudeckue CJIOM MPOMBIBAIOT HACBHIIIEHHBIM PAaCTBOPOM
comu, cymar Haa NapSOs, QUIBTPYIOT M KOHLEHTPUPYIOT TMPU TOHMKEHHOM IaBJIEHUH C
NOJIyY€HHUEM OCTaTKa, KOTOPbIA OYMIIAIT XpoMmarorpadueii Ha cunukarene (50% nerponeiHbiit
s(up/3THNIALIETAT) C TOTYYSHHEM YKA3aHHOTO B 3ar0JIOBKE COSMHEHMS.

Cranus 6: 2-(4.4-mudropazenan- 1-un)-N-(2-cynbhamMoninupuans-4-mi)-5-

(TpuTOPMETOKCH)HUKOTHHAMHUJT K pacTBopy N-(2-(N,N-6uc(2,4-

IUMeTOKCHOeH3M)cynbpamonn)mupuant-4-mn)-2-(4,4- nudropazenan- 1 -mm)-5-
(Tpudropmerokcn)HukoruHamuaa (30 mr, 0,038 mmonp) B AXM (2 mi) noGasnsiror TOK (1
min). Cmech nepememuBaroT npu 20°C B Tedyenue 10 4, 3aTeM QUIBTPYIOT M KOHLUEHTPUPYIOT
IPY TIOHM)KEHHOM JABJIEHUU C IOJIyY€HHEM OCTaTKa, KOTOPBIM OUYHMINAIOT Xpomarorpaduen c
obpamennoit dasoit (MeCN B Boze ¢ 0,1% TOK, C18 xonoHKa) ¢ rMony4eHHeM YKa3aHHOTO B
3aronoBke coenuHeHus. MCHP m/z (M+H): paccuurano 496,1, nailineno 496,2. 'H sIMP &
(u./maH.) (400 MI'n, CD3OD): 8,56 (n, J=5,6 I', 1H), 8,37 (1, J=1,6 I'n, 1H), 8,24 (n, J=2,0 I'yy,
1H), 7,87 (an, J=5,6, 2,0 I'u, 1H), 7,78 (n, J=2,0 I'y, 1H), 3,67-3,77 (m, 2H), 3,43 (1, J=5,6 I'Ly,
2H), 2,24-2,40 (m, 2H), 1,86-2,08 (M, 4H).

ITpumep 178
2-(4.4-mudropnunepunud-1-un)-5-brop-6-mMetni-N-(2-cynphamMonnnupuauy-4-
WJ1)HUKOTUHAMU
T ~ |I\I NH
F. 2
e gl
P H O
N° N
F
F
Cranus 1: 6-(4.4-nudropnunepunus- 1-un)-3-GTop-2-METUINUPUANH K

nepeMeInnBaeMoMy pacTBopy 6-xjop-3-¢prop-2-merunmupuansHa (0,50 r, 3,4 mmonb) u
rugpoxiopuna 4,4-nmudropnunepunnna (0,65 r, 4,1 Mmmonp) B auokcane(10 mir) nobasnsroT t-
BuONa (0,99 r, 10 mmonb) u Ruphos-Pd-G3 (0,29 r, 0,34 mmois) npu 15°C B atmocdepe a3ora.
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Cwmech nepemernuBaroT nipu 110°C B Teuenne 12 4. 3atem cmech GpuiabTpyroT uepe3 Celite™ u
(GuIbTPaT KOHLEHTPUPYIOT MPHU MOHWKEHHOM MAaBjeHUH. [loJyueHHbBI OCTAaTOK OYHIAIOT
xpomarorpadueli Ha cunukarene (EtOAc/rekcaH) ¢ monyueHHEM YKa3aHHOTO B 3aroJIOBKE
COEIMHEHUSI.

Cramust  2: 3-opoM-2-(4.4-mudTopnunepunus- 1 -min)-5-grop-6-metrnnupuanud = K

pactBopy 6-(4,4-nudropnunepunun-1-mn)-3-prop-2-merunnupuausa (60 mr, 0,26 MMoOJb) B
atieronutpuiie (2 mu) nodasisiror NBS (56 mr, 0,31 mmons) mpu 0°C. CMech nepemMernuBaroT
npu 0°C B TeueHue 2 4. 3aTeM CMeCh KOHLIEHTPUPYIOT MPH MOHMKEHHOM JIaBJIEHUH, Pa30aBIsIFOT
Bomol u skctparupyioT EtOAc. OObequHeHHbIE OpraHUYECKUe CJOU CylaT Haa Oe3BOIHBIM
Na,SO4, (GUIBTPYIOT W KOHIEHTPUPYIOT C IMOJYyYEHHEM OCTaTKa, KOTOPBIH OYHINAIOT
xpomatorpadueit Ha cunukarene (meTposieiHblil 3¢up/sTunanerat=10:1) ¢ mnonydeHuem
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cramus  3: 2-(4.4-mudroprmunepunus-1-un)-5-prop-6-MeTUIHUKOTHHOHUTPUI K

nepeMeLInBaeMoOMy pacTBopy 3-6pom-2-(4,4-nudroprunepuans- 1-mn)-5-¢prop-6-
merrmupuanHa (20 mr, 0,065 mmons) B NMP (2 M) nobasnstor aunmuaHouuHk (38 wmr, 0,32
mmodb) B Pd(tBusP), (6,6 mr, 0,013 mmone) nipu 15°C nox a3orom. CMech nmepeMennBaT Ipu
130°C mpu oOnydeHHH MUKpPOBONHAMH B TeueHne 30 MMH. 3aTeM CMeCh OXJAXKOAT A0
KOMHaTHOU Temmeparypbl u paszdapisitor EtOAc. Opranuueckuil CJIOW TPOMBIBAIOT BOJOH,
HACBIIEHHBIM PACTBOPOM COJH, CYyLIaT Haja O€3BOXHBIM Cyib(paToM HATpus, QUIBTPYIOT U
KOHLIEHTPUPYIOT TNPH TOHIKEHHOM [aBJICHUU C MOJYYEHHEM OCTaTKa KOTOPBIA OYHINAIOT
xpomarorpadueli Ha cunukarene (nerposelinbiii 3¢pup/EtOAc=10:1) ¢ monyueHneM ykazaHHOTO
B 3ar0JIOBKE COEIMHEHHUS.

Crapus 4: 2-(4.4-nudropnunepunus- 1-um)-S-Gprop-6-mMerunnukornHamun K pacrBopy

2-(4,4-nudropniunepunut- 1-un)-5-prop-6-mernaaukoruHonurpuna (15 mr, 0,059 mmonb) B
JIMCO (2 mi) nobasmsror KOH (16 wmr, 0,29 mmonb) u 30% H,O, (0,060 M, 0,59 mMmonb).
Cwmech nepememmBaroT nipu 15°C B TeyeHue 1 4, 3aTeM cMech racsit HachleHHbIM Na,SO; u
skcrparupyror EtOAc. OObenuHEHHbIE OpraHUYEeCKHE CJIOM MPOMBIBAIOT HACHIIIEHHBIM
pactBopoM conu, cymatr Hax NaySO,, (UIBTPYIOT M KOHLIEHTPUPYIOT TPU TMOHUKEHHOM
JABJIEHUH C TIOJNlyYEHHEM OCTaTKa, KOTOPBIM OUYMIIAKT Xpomarorpadgueil Ha CUIHKarene
(nerponerinbiii 3¢up/sTunanerat=1:1) ¢ moJyYeHHEM YKA3aHHOTO B 3arOJIOBKE COSIMHEHUSI.

Cramus 5. N-(2-(N.N-6uc(2.4-numerokcudensni)cynbhamoms ) nupunaus-4-mn)-2-(4.4-

audropnunepuanH-1-min)-5-GTop-6-MeTHITHUKOTHHAMU Cwmech 4-6pom-N,N-6mc(2,4-

IUMETOKCHOeH3m) mupuanH-2-cynbdonamuna (0,28 r, 0,53 mMmonb), 2-(4,4-mudToprunepuans-
1-um)-5-prop-6-merunaukornaamuna (0,12 r, 0,44 mmons), Cs,COs (0,43 1, 1,3 Mmonb) u
Xantphos Pd G2 (39 wr, 0,044 mmonb) B nuokcane (5 mu) HarpesatoT 10 100°C B Teuenue 12 4
B arMmocepe a3ora. 3aTeM CMeECh OXJIAXKJAIOT 1O KOMHATHOH TeMmmepaTtypbl W pa30aBIsIOT
EtOAc. Opranuueckuii cioil MpOMBIBAIOT BOAOH, HACBHILEHHBIM PAacTBOPOM COJIH, CyIIAT HaJ
6e3BoHBIM Cynb(haTOM HATpusi, QUIBTPYIOT U KOHLIEHTPUPYIOT NMPH IMOHIKEHHOM JIaBJIEHUH C
NOJIy4€HHUEM OCTaTKa, KOTOPBIH OUMINAIOT Xpomarorpaduel Ha cuimkarene (meTposieidHbIi

3¢pup/EtOAc=1:1) c monyueHnemM yka3aHHOTO B 3aTOJIOBKE COSIMHEHUSI.
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Cranus 6: 2-(4.4-mudropnunepunu-1-mn)-5-brop-6-mermi-N-(2-

cysbbaMONINMUPUINH-4- 1T ) HUKOTHUHAMU K pacTBopy N-(2-(N,N-06uc(2,4-

IUMeTOKCHOeH3M)cynbpamonn)mupuant-4-mn)-2-(4,4- mudropnunepuans- 1-mn)-5-drop-6-
metmHukoTuHamuaa (0,24 r, 0,33 mmonb) B auxjopmerane (5 mu) godasmsitor TOK (2 mun).
Cwmecp nepememusatoT npu 20°C B Teuenue 1,5 4, 3aTeM KOHLEHTPHUPYIOT NMPHU MOHUKEHHOM
JaBJIEHUH C TOJyY€HHEeM OCTAaTKa KOTOPBIA OUHMINAIOT Xpomartorpadueii ¢ obpaineHHoM (as3oi
(35-100% MeCN B Bozne ¢ 0,1% T@K, C18 kojoHKa) ¢ MONy4YeHHEM YKAa3aHHOTO B 3arOJIOBKE
coenunenns. MCHP m/z (M+H): paccuntano 430,1, maiineno 430,2. 'H SIMP § (4./mun.) (400
MTI'u, CD;0D): 8,59 (n, J=5,4 T'u, 1H), 8,45 (1, J=1,7 I'u, 1H), 7,86 (un, J=5,5, 2,1 T'u, 1H), 7,80
(m, J=9,0 ', 1H), 3,43-3,37 (m, 4H), 2,47 (n, J=2,7 I'u, 3H), 2,18-1,95 (m, 4H).
ITpumep 179

3-(4.4-nudropazenan- 1-mn)-N-(2-cyabhaMonanupuany-4-mn)-6-

(tpudTopmeTnn)mupunazuH-4-kapOokcamu
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Cranus 1: 4 4-nudrop-1-(6-(TpudTopMeTII )IUPUAA3UH-3 -1 )a3enad Cmech

rugpoxiopuna 4,4-nupropazenana (0,34 r, 2,0 mmons), DIPEA (0,86 mi, 4,9 mmons), 3-x710p-6-
(rpudropmermn)mupunazusa (0,30 r, 1,6 mmons) u NMP (5 M) repMeTHyHO 3aKpbIBAIOT B
npobupke u HarpesaroT 10 150°C B Teuenune 10 MUHYT OOJSydeHHEM MHKPOBOJHAMH. 3aTeM
CMeCh OXJIAKAAIOT IO KT, Pa30aBiIAIOT BOAOHW M SKCTPArupyror stunaneraroM. OObequHEeHHbIE
opranmdeckue cinon cymar (Na,SO4), GUIBTPYOT W KOHLEHTPUPYIOT TNPH IOHIKEHHOM
JaBJIEHUH C TIOJyYE€HHUEM OCTaTKa, KOTOPbI O4YMIIaoT xpomarorpadueii Ha cunukarene (0-30%
NETPOJICHHBIN dPUP/>THIIALIETAT) C MOJyUYEHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHHS.

Cramus  2: 1-(4-6pom-6-(tpudropMmerus)nupunasul-3-mi)-4.4-nudropaszenan Cmech

4,4-nmudrop-1-(6-(Tpudropmerin)nmupunasun-3-mn)azenana (0,30 r, 1,1 mmons) u 1,3-n1ubpom-
5,5-mumernnumuaazomuans-2,4-nuona (0,91 r, 3,2 MMmonb) B yKCycHOW kuciore (5 M)
nepememuBaroT npu 40°C B Teyenue 18 u. CMmech OXJAKIAIOT JO KT, pa30aBisIFOT B BOAE W
sKCTparupyroT stwianeratoM. OObennHeHHble opraHudeckue (pakmuu cymar Haa NarSOy,
(GUIBTPYIOT U KOHLEHTPUPYIOT MPHU MOHWKEHHOM IaBJIEHUH C MOJIyY€HHEM OCTaTKa, KOTOPBIH
ounmarT xpomarorpadueii Ha cwmmkarene (0-10% mnerponelinbli 3¢dup/>THNALETAT) C
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSMHEHUSI.

Cramus 3: 3-(4.4-nudropasenas-1-un)-6-(tpudropmerwn)mupunasud-4-kapboaurpun K

pactBopy 1-(4-Opom-6-(TpudTopmerwn)nmupunazus-3-nin)-4,4-nudropazenana (0,15 r, 0,42
mMmoiib) B JIMA (2 mu) poGasmsiror gunuanouuHk (0,25 1, 2,1 mmons), dppf (46 mr, 0,083
mMmoiib) U Pda(dba)s (38 mr, 0,042 mmoub) ipu 20°C. CMech nerazupyroT U 0OpaTHO 3aMOHSIOT
a30TOM TpH pasa, 3aTeM nepemenmBaoT nmpu 160°C B teyeHue 1 4. 3atem cMmech pa30aBISIOT

Bogoi u skctparupyrorT EtOAc. Opranuueckuil ciiofi MpOMBIBAIOT HACBIIEHHBIM PacTBOPOM
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comu, cymar Haa NaxSOs, QUIBTPYIOT W KOHUEHTPUPYIOT MPU TMOHMKEHHOM aBIEHHH C
MOJIyYE€HHUEM OCTaTKa, KOTOpbIe OUHINA0T Xpomrarpadueii Ha cumkarene (I19/3tunanerar=3/1)
C MOJIy4eHUEeM YKa3aHHOT'O B 3ar0JIOBKE COSIMHEHHSI.

Cramus 4: 3-(4.4-nudrtopaszenas-1-un)-6-(tpudropmernn)nupuaasnt-4-kapookcamun K

pactBopy 3-(4,4-nudropazenan-1-un)-6-(rpudropmermn)nupunasun-4-kapoonurpuna (0,11 r,
0,36 mmonp) B JIMCO (2 mi) pobasmsitor Ko,CO;3 (0,25 1, 1,8 MMOnb) M MepeKuch BOAOPOIA
(0,12 1, 3,6 mmonp). Cmech nepemeruaroT npu 20°C B Teuenue 1 4, 3aTeM pa30aBIsSIOT BOAOH
u skcrparupyioT EtOAc. OObenMHEHHBbIN OpPraHUYeCKHUH CJIOH MPOMBIBAIOT HACBHII[EHHBIM
pactBopoMm cosu, cymatr Haa NapySOs, (GUIBTPYIOT M KOHUEHTPUPYIOT MPH TOHMKEHHOM
JaBJIEHUH C TIOJYYEHHUEM OCTaTKa, KOTOPbIA OUHWINAIOT XpoMaTorpadueidl Ha CUJIMKarene
(nerponerinbiii 3¢up/sTunanerat=1/1) ¢ moayYeHHEM YKA3aHHOTO B 3ar0OJIOBKE COSIMHEHUSI.

Cramgus 5: N-(2-(N., N-6wuc(2.4-numerokcudensni)cynbhamoms)nupuaus-4-mn)-3-(4.4-

audTopasenaH-1-mn)-6-(tpudTopmermn)nuprnazun-4-kapbokcamun K pacrBopy 4-6pom-N,N-

onc(2,4-numerokcuOeH3 ) nupuInH-2-cynbdonamuna (80 mr, 0,15 mmoinb) B arokcane (10 mur)
nobasysitoT 3-(4,4-nudropasenan- 1-un)-6-(rpudTopmermn)nupunazua-4-kapdbokcamun (40 wr,
0,12 mmonnb), CsrCO5 (40 mr, 0,12 mmons) u Xantphos-Pd-G2 (11 mr, 0,012 mmonb). Cmech
Iera3upyroT a3otoM U nepememuBaroT rnpu 100°C B Teuenue 12 4. 3aTtem cMmech pa3daBIsIOT
Bomol u skctparupyioT EtOAc. OObenuHeHHbIE OpraHUMYECKHUe CJIOU CyImaT Haja Oe3BOIHBIM
NaySO4, GUABTPYIOT U KOHLEHTPUPYIOT MPU TOHIKEHHOM IABJIEHUHU C MOJYYEHHEM OCTaTKa,
KOTOpBI ounImarT xpomartorpadueit Ha cummkarene (50% EtOAc/merponeitasiii a¢gup) c
NOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS.

Cranus 6: 3-(4.4-nudropasenad-1-mun)-N-(2-cyasdhaMonanupuaug-4-ui)-6-

(TpudTopMeTHI ) TUPUAA3UH-4-KapOOKCAMMUL K cMecH N-(2-(N,N-6uc(2,4-

IUMeTOKCHOeH3m)cyibdhamonn ) mupuant-4-mn)-3-(4,4- nudropazenan- 1 -wmn)-6-
(Tpudropmern)mupunazuH-4-kapookcamuna (70 mr, 0,090 mmonp) B auxsiopmerane (2 M)
nobasysitor TOK (1 mn, 13 mmone). Cmech nepemeuruBaroT npu 20°C B TeueHue 2 4. 3arem
CMeChb KOHLEHTPHUPYIOT MPH MOHMKEHHOM JIABJICHHH C MOJYYEHUEM OCTAaTKa KOTOPBIH OYHINAIOT
xpomarorpadueri ¢ obpawmennoii pazoit (25-100% MeCN B Bozne ¢ 0,1% TDK, C18 kononka) ¢
MOJIy4eHHEeM YKa3aHHOro B 3arojioBke coeaumHeHus. MCHP m/z (M+H): paccuurano 481,1,
Haiineno 481,2. '"H SIMP § (a./mmn.) (S00MTI'y, CD;0OD): 8,63 (m, J=5,5 T'u, 1H), 8,40 (m, J=1,5
I'u, 1H), 7,98-8,11 (m, 1H), 7,90 (an, J=1,5, 5,5 I'u, 1H), 3,98 (tn, J=2,5, 5,5 'y, 2H), 3,61 (T,
J=5,5T1, 2H), 2,33-2,54 (m, 2H), 1,93-2,18 (M, 4H).

ITpumep 180
5-(tper-0yTun)-2-(4.4-nudropnunepunus- 1 -uin)-6-mertuin-N-(2-cyiapdhamMonnnupuaug-4-
WJ1)HUKOTUHAMU
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Cragusa 1: 3-(tper-OyTun)-6-xsop-2-mernnnupuand K nepememmBaemMomy pacTBOpy

opomuna menu(l) (2,9 r, 20 mmons) B TI'® (27 mi) mpu -78°C nobOaBisIOT XJIOPUA TPET-
Oyrunmarnus (25 mi, 42 mmonb). Cmech nepemernnaroT npu -78°C B Teuenne 30 MUHYT, 3aTeM
O KarisiM 100aBisitoT 3-0pom-6-xiop-2-metunnupuaut (1,0 r, 5,0 mmons) B TI'® (3 mu) npu -
78°C. Cmecp nepememnBaroT npu -78°C B TeueHue 2 4, 3areM nepememnBaroT npu 20°C B
TeueHne 4 4. 3aTeM peaKkIMOHHYIO cMech racar HaceimeHHbIM NH4Cl BogHBIM pacTBOpOM mpH
0°C u skcrparupyror EtOAc. OObennHEHHbIE OpPraHWYeCKHe CJIOW CyIIaT Haja Oe3BOAHBIM
cyabdarom HaTpust, PUIBTPYIOT U KOHLIEHTPUPYIOT MPH MOHMKEHHOM JaBJIEHHH C TIOJy4YEeHUEM
OoCTaTKa, KOTOpbIH  OYHMIIAIOT  Xxpomarorpaduedi  Ha  cuimkarene  (NMETPOJICHHBIN
s¢up/s>Tunanerar=20:1) ¢ moJay4YeHHEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHUSI.

Cramuss  2: 3-(tper-0yTun)-6-(4.4-nudroprmunepunud- 1 -un)-2-metunnupuaud = K

nepeMeInBaeMoMy pacTBopy 3-(Tper-OyTui)-6-xyop-2-metnianupununa (40 mr, 0,22 MMob) B
nuokcane (4 mi) B atMocdepe a3ota no0aBysiFoT ruapoxiopua 4,4-nudropnunepununa (58 wmr,
0,37 mmonb), Tper-Oyrokcun Harpus (95 wmr, 0,99 mmons) u RuPhos-Pd-G3 (22 wmr, 0,026
mMmoJib). Cmech mepememmuBatoT mipu 110°C B TedeHue 5 4, 3aTeM OXJIAXKHAAOT IO KOMHATHOM
temriepatypbl U pazbaeisitor EtOAc. OpraHudeckwii  CJIOW MPOMBIBAIOT HACBIIICHHBIM
pPacTBOPOM COJNH, CylaT Hajx Oe3BOAHBIM CyJb(haTOM HATpHs, (PUIBTPYIOT U KOHLEHTPHPYIOT
NPY IOHM)KEHHOM JIABJICHHUH C TTOJyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHMS.

Cramus 3: 3-OpoM-5-(tper-Oytin)-2-(4.4-nudropnunepunu- 1 -mn)-6-metunnupuauyd K

NepeMeLINBAEMOMY pacTBopy 3-(Tper-0yTnn)-6-(4,4-nudpTopnunepunus- 1 -um)-2-
MeTuanupuanHa (35 Mr HeouHuIneHHbIN) B auxyuopMmerane (3 m) nodasmsror NBS (28 wmr, 0,16
mmoJb). Cmech nepememuBatoT npu 20°C B Tedenue 30 MuHyT. 3aTeM CMeCh KOHLIEHTPUPYIOT
IPY MOHWKEHHOM JIaBJIEHUH C MOJy4YE€HUEM OCTaTKa, KOTOPbIM OYMIIAIOT Xpomarorpaduei Ha
cunukarene (nerposeinbii 3¢up/stunanerar=10:1) ¢ mojydeHHeM yKa3aHHOTO B 3aroJIOBKE
COEAMHEHUS!.

Cramus 4: 5-(tper-6ytun)-2-(4.4-mudropnunepunu-1-un)-6-MeTUIHUKOTUHOHUTPUI K

nepeMeIIuBaeMoOMy  pacTBOpy  3-Opom-5-(tper-OyTmin)-2-(4,4-nudropnunepuaus- 1-mum)-6-
metmwmupuanHa (40 mr, 0,12 mmons) B IMA (3 mu) noGasmsror dppf (25 mr, 0,045 mmons),
nuipaHouuHK (45 wmr, 0,38 mmonb) u Pdy(dba); (21 wmr, 0,023 mmonb) B atmocdepe asora.
Cmecy mepememmBator npu 140°C B Teuenne 4 U, 3aTeM OXJIAXKAAOT 10 KOMHATHOMN
Temriepatypbl U paszbaBisitor EtOAc. OpraHuyeckuil CJOH NMPOMBIBAIOT BOIOW, HACBHIICHHBIM
pPacTBOPOM COJH, CylIaT Hajx Oe3BOAHBIM CyJb(hATOM HATpHs, (PUIBTPYIOT U KOHLEHTPHPYIOT
IPY MOHWKEHHOM JIaBJICHUU C TIOJYYEHHEM OCTaTKa, KOTOPBIA OYMINAIOT Xpomarorpadued Ha
cunukarene (merposieinbiii 3¢up/sTunanerar=20:1) ¢ moidydeHHEM YKa3aHHOTO B 3aroJIOBKE
COEMHEHHUSI.

Cramgus  5: 5-(tper-Oytun)-2-(4.4-mudropnunepuaus- 1-uin)-6-merwnaukoruaamuny K

NepeMeLINBAEMOMY pacTBopy 5-(tper-OyTun)-2-(4,4-nudropnunepunus- 1-mn)-6-
MeTHIHUKOTHHOHUTpIa (40 Mr) m xapGonara kamus (60 mr, 0,43 mmons) B AMCO (2 mn)
nobasysiroT mnepekuch Bomopona (0,16 r, 1,4 mmonb). Cmecy nepememuBator npu 20°C B

TedeHue 3 4, 3areM pazdasisitor EtOAc. OpraHudeckuii ¢ioif MpOMBIBAIOT BOAOW, HACBHILICHHBIM
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pPacTBOPOM COJNH, CylIaT Hajx Oe3BOAHBIM CyJb(haTOM HATpHs, PUIBTPYIOT M KOHLEHTPHPYIOT
IIPU MOHM>KEHHOM JABJIEHUU C MTOJYYEHHUEM YKa3aHHOI'O B 3ar0JI0BKE COCTUHEHMUSL.

Cramus 6: N-(2-(N. N-6uc(2.4-numerokcudensun)cynbbamons ) nupuaud-4-mi)-5-(tper-

Oytun)-2-(4.4-nudropnunepunus- 1-nm)-6-mernaaukorudamuyy  Cmech  S-(Tper-Oytmin)-2-(4,4-

audropnunepuanH- 1-mn)-6-MmeTunHuKoTHHaMuaa (26 Mr, HeouuuieHHOro), 4-6pom-N,N-
6uc(2,4-numerokcubeH3mn ) mupuanH-2-cyabponamuna (54 mr, 0,10 mmone), Cs,COs (82 wr,
0,25 mmonb) u XantPhos-Pd-G2 (6,0 mr, 6,8 mkmonb) B nuokcane (1,2 mu) merasupymT u
00paTHO 3amoNHSIOT a30ToM TpH paza. Cmech HarpeBaroT 10 100°C B TeueHuwe 12 4, 3arem
oxJaxnarT A0 kT u pasdasmsaor EtOAc. OpraHuueckuil COH MPOMBIBAIOT HACBILIEHHBIM
PacTBOPOM COJIM, CywiaT Haj Oe3BOAHBIM CyJb(aTOM HATpHsi, PUIBTPYIOT M KOHLEHTPUPYIOT
NPY MOHUKEHHOM JaBJICHUH C TIOTyYeHUEM YKA3aHHOTO B 3ar0JIOBKE COEIMHEHUSI.

Cranus 7 5-(tper-0yTun)-2-(4.4-nudroprnunepunus- 1 -un)-6-metun-N-(2-

cynbbamonnmupuanH-4-un)aukoruHamun K nepememmaemomy pactsopy N-(2-(N,N-06uc(2,4-

IUMETOKCHOEH3MIT)Cy b aMor ) mupuaAnH-4-1)-5-(TpeT-0yTin)-2-(4,4- nudTopnunepuaus- 1 -
wi)-6-MeTmiHUKOTHHAMuAA (42 mr, HeounmeHHoro) B JIXM (3 mu) nobasnstor TOK (0,8 mu).
Cwmecph nepememnBaroT npu 20°C B TedeHue 2 4, 3aT€M KOHLEHTPUPYIOT NPU MOHMKEHHOM
JaBJIEHUH C TIOJYYEHHUEM OCTaTKa, KOTOPBIM OYMINAIOT XpomaTtorpadueil ¢ oOpameHHoi (a3oi
(50-100% MeCN B Bozne ¢ 0,1% T@K, C18 kojoHKa) C MMONy4EeHHEM YKAa3aHHOTO B 3arOJIOBKE
coenunenns. MCHP m/z (M+H): paccumrano 468,2, Haiineno 468,2. 'H SAMP § (u4./min.) (400
MI'n, CDs;OD): 8,58 (1, J=5,2 I'u, 1H), 8,42 (n, J=1,6 ', 1H), 8,11 (wc, 1H), 7,86 (ax, J=5,2,
2,0 I'y, 1H), 3,47 (wuc, 4H), 2,73 (¢, 3H), 1,99-2,18 (M, 4H), 1,44 (c, SH).
ITpumep 181

S-mukgionponmi-2-(4.4- niubropnunepunui- 1 -ui)-N-(2-cyiasdh amMonanupuauy-4-umi)-6-

{ TQI/IQQTOQMGTI/I.H JHUKOTHHAMUJT
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Cramus 1: 2-(4.4-nudropnunepunut- 1 -wum)-6-(tpudropmernmnupunua K pactsopy 2-

xJ0p-6-(Tpudropmernn)nupununa (0,30 r, 1,7 mmoinb) B JIMA (6 Mi1) 10OaBISIOT THAPOXIIOPHU
4. 4-nmuproprmunepunuaa (0,31 r, 2,0 mmoms) u DIPEA (0,87 wmu, 5,0 mmomp). Cwmech
nepememuBaroT npu 120°C B Tedwenwme 12 4 mox asoToMm, 3aTeM pa30aBiSIFIOT BOIOU U
skcrparupyror EtOAc. OObenuHeHHBIE OpPraHUYECKHE CJIOM MPOMBIBAIOT HACHIIICHHBIM
pacTBopoM couy, cymat Hazg 0e3BogHbIM NaySOa, GUIBTPYIOT U KOHLEHTPUPYIOT C OTYYEHUEM
ocTaTka  KOTOPBIM  OYMINAIOT  Xpomartorpaduei  Ha  cuimkarene  (NETPOJEHHBIHN
s¢up/s>rrnanerar=10:1) ¢ moay4eHHEM YKA3aHHOTO B 3ar0OJIOBKE COSUHEHHUSI.

Cramus  2:  3-OpoM-6-(4.4-nudropnunepunud-1-un)-2-(tpudropmernm)nupunud K

pactBopy 2-(4,4-nudropnunepunus-1-mn)-6-(tpupropmernwm)nupuanna (0,95 r, 3,6 Mmonb) B
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MeOH (20 m) nobasmsiroT 1-Opommupponmuans-2,5-auoH (0,76 T, 4,3 mmouns) npu 0°C. Cmech
nepemerinBaioT npu 15°C B TeueHue 2 4, 3aTeM KOHLEHTPUPYIOT MPHU MOHIKEHHOM JIaBJICHHH,
pazbasisiroT Bomoi U 3KcTparupyioT EtOAc. OObenuHeHHbIe OpraHUMYECKHUe CJIOW CYIIAT Hal
6e3BonHbIM NaySO4, GUIBTPYIOT U KOHLIEHTPUPYIOT C MOJYYEHUEM OCTATKA KOTOPBIHA OYHIIAIOT
xpomarorpadueii Ha cunmkarene (2% EtOAc) ¢ momyueHHeM YKa3aHHOTO B 3aroJIoBKe
COEIMHEHUSI.

Craausa 3: 3-umxionpornmi-6-(4.4- nudropmunepunus- 1 -wn)-2-(Tpu TOpME T TUPUANH

K pactBopy 3-Opom-6-(4,4-nudpropnunepunus-1-un)-2-(rpudropmermn)mupuauna (0,25 wr,
0,72 mmonb) B auokcane (3 mi) u Bozae (3 mi1) mOOABISIOT LUKIONPOMUATPUGTOPOOpAT KajHsl
(0,21 r, 1,4 mmons), Pd(dppf)Cl, (53 mr, 0,072 mmonb) u KoCOs (0,20 1, 1,4 mmons). Cmech
aerasupyroT a3otoM U nepememuBaroT npu 100°C B teuenne 12 4. Cmech 3ateM QUIBTPYIOT
yepe3 Celite™ u QuibTpaT KOHIEHTPHPYIOT. IIOMy4eHHBIH OCTaTOK pa3daBiSIOT BOAOH H
skcrparupyroT EtOAc. Opranudeckuil cinodl OTAENnstoT, cymar Hajn Oe3BogHbIM NapSOu,
(UIBTPYIOT ¥ KOHLEHTPHUPYIOT € TOJIYYEHHUEM OCTaTKa, KOTOPBIA OYUINAIOT Xpomarorpadueii Ha
cunukarene (merponeineiii 3¢gup:EtOAc=10:1) ¢ nonydeHneM yKa3aHHOTO B 3arojiOBKe
COEMHEHUSI.

Cranus 4. 3-0poM-5S-uukaonponui-2-(4.4-nudropnunepuaus- 1-mm)-6-

(rpudropmermm)mupunud K pactBopy  3-mmkionponun-6-(4,4-nudropnunepunus- 1-um)-2-
(rpudropmerin)mupunusa (100 mr, 0,33 mmons) B IMP (2 mu) nobasmsror NBS (70 mr, 0,39

MMoJb). CMech mepeMelmnBarOT NpU KT B TeueHue 2 4. PacTtBop pas3OaBmsror BOAOH U

skcrparupyror EtOAc. Opranmueckuii cioit cymar Han 0e3BonHbIM NaoSO4, QUIBTPYIOT U
KOHLIGHTPUPYIOT [0 OCTaTKa, KOTOPbI OYHMIIAIOT Xpomarorpadueil Ha CHIHKarene
(nerponelinbiii 3pup/sTunanerar=10:1) ¢ noayuyeHneM yKa3aHHOTO B 3ar0JIOBKE COEIMHEHHUS.

Cranus 5: S-umksonpornmi-2-(4.4-nudropnunepuaus- 1 -mi)-6-

(tpudTopmeTni)HukornHOHUTPHI K cmecu 3-Opom-5-uuknonponmn-2-(4,4-nudropnunepuans-

1-un)-6-(tpudropmernn)mupununa (180 wmr, 0,47 mmonb), uuHka (31 wmr, 0,47 MMOIb),
aurmaHounHka (140 mr, 1,2 mmons) B JIM® (5 mu) nobasstor dppf (52 mr, 0,093 mmons) u
Pd,(dba); (43 wmr, 0,047 mmons) npu 20°C mox a30TOM. PeakIMOHHYI CMeCh HarpeBarT A0
160°C B Teuenue 2 4, 3areM oxjaxnaroT a0 kT, racat H,O u skcrparmpyror EtOAc.
Opranu4eckuii CIOW OTHENSIOT, NMPOMBIBAIOT HACHIIEHHBIM PACTBOPOM COJIM, CYIIAT Haj
6e3BogHBIM NaySOjs, GUABTPYIOT U KOHLIEHTPUPYIOT MPH MOHMKEHHOM JABJICHUHU C TIOYYEHUEM
ocTaTka  KOTOPBIA  OYMINAIOT  XpomaTtorpaduei  Ha  cuimkarene  (NMETPOJEHHBIN
s¢up/s>Tunanerar=10:1) ¢ moaydYeHHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUS.

Cranus 6: S-umkgonponui-2-(4.4-nudropnunepuaus- 1-mn)-6-

(tpudropmermn)nukoruHamun K pacteopy S-uuknonponn-2-(4,4-mudropnunepunus- 1-mm)-6-

(rpudropmermn)aukoruHonuTrpmia (0,13 r, 0,39 mmone) B JIMCO (4 min) nobasmsror KOH
(0,11 r, 2,0 mmoub) 1 HOs (0,40 M, 3,9 mmons). CMmech nepememuBatot npu 15°C B Teuenue 1
4, 3aTeM racat Bojaod u skctparupyroT EtOAc. Opranuueckue CIoU OTAENSIOT, MPOMBIBAIOT
HACBILICHHBIM pPAacTBOpPOM coiik, cymar Hag NaxSOs, (QuibTpylOT U KOHUEHTPUPYIOT MpH

MOHIKEHHOM JaBJIGHUU /O OCTaTKa, KOTOPBIM OYHMINAIOT Xpomarorpaduedl Ha CUIHMKarese
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(nerponerinbiii 3¢up/sTrnanerar=1:1) ¢ moayYeHHEM YKa3aHHOTO B 3ar0OJIOBKE COSIMHEHHSI.

Cramus 7 N-(2-(N., N-6uc(2.4-numerokcuben3mn)cyibhaMonn ) Iupuaug-4-mm)-35-

wukgonponmii-2-(4.4-nudropnunepunud- 1 -wui)-6-(tpud TOPMETUI JHUKOTUHAMUL B

nepyaTOYHOU KaMmepe, CMeCh 4-6pom-N,N-6uc(2,4-tumMeToKCHOSH3 ) TUPUIIH-2-
cyabponamuga (92 wmr, 0,17 mmonp), S-uuknonponun-2-(4,4-nupropnunepunus-1-um)-6-
(rpudropmerin)nukoruHamuaa (50 mr, 0,14 mmons), Cs;COs (0,14 1, 0,43 mmonb) u Xantphos
Pd G2 (13 wmr, 0,014 mmonb) B auokcaHe (3 mu) HarpeBaroT 10 100°C B Teuenue 12 4. 3atem
CMECh OXJIAKIAIOT JO KOMHATHOW TemmepaTypbl U pazbaBisitor EtOAc. OpraHudeckuii Coi
NPOMBIBAIOT BOJOM, HACHIIIEHHBIM PACTBOPOM COJIH, CyIIAT HaJ O€3BOAHBIM Cyib(haToM HATpUs,
(UIBTPYIOT U KOHLEHTPUPYIOT NMPHU MOHMKEHHOM AaBJIEHHH C MOJYYeHHEM OCTaTKa, KOTOPbIi
OUMIIAT Xpomartorpaduel Ha cunukarene (merposeiinbii 3¢pup:EtOAc=1:1) ¢ monydeHuem
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cramus 8: S-nuxnonponwi-2-(4.4-nudropnunepunni- 1-mi)-N-(2-cyishaMoOnImupuaInH-

4-nm)-6-(Tpud TOPMETHIT ) HUKOTHHAMUL (181) K pacTBopy N-(2-(N,N-6uc(2,4-

IUMETOKCHOEH3MIT)CYIb()aMOmT ) TUPUANH-4- 111 )-S-HuKIonponui-2-(4,4-nuropnunepuaus- 1 -
wn)-6-(tpudropmermn)uukorunamunaa (0,11 r, 0,14 Mmmonb) B quxyiopmeTane (3 Mi1) 100aBISIFOT
T®K (1 mi). Cmech nepememmparor npu 20°C B Tedenue 1,5 9, 3aTeM KOHUEHTPUPYIOT MpPHU
NOHMKEHHOM JaBIIEHHH C TIOJYYEHHEM OCTaTKa KOTOPBIH OYMINAIOT Xpomarorpaduei c
obpamennoit (azoii (42-100% MeCN B Bome ¢ 0,1% T®K, C18 kojoHKA) ¢ TOJy4EHHEM
ykazaHHoro B 3aronoBke coexauHeHus. MCHP nmv/z (M+H): paccuurano 506,1, naiineno 506,1.
'H SIMP § (u./mn.) (400 MT'ti, CD30D): 8,60 (1, J=5,4 T'u, 1H), 8,40 (n, J=7,2 'y, 1H), 7,88
(nm, J=5,4, 2,0 T'y, 1H), 7,68 (c, 1H), 3,57-3,46 (M, 4H), 2,22-2,09 (m, 1H), 2,08-1,92 (m, 4H),
1,12-0,98 (m, 2H), 0,84-0,73 (M, 2H).
ITpumep 182

S-tmksonpornmi-2-(4.4-nudropnunepunus- 1 -min)-N-(2-cynshaMonnnupunuH-4-mn)-6-

(TpudTOPMETOKCH ) HUKOTUHAMU
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Cramus 1: 6-x70p-3-iion-2-(tpudropmerokcu)mupunut K nepememmsaeMomy pacTBOpY

2-xnop-6-(Tpudropmerokcu)mupunusa (0,20 wmr, 1,0 mmons) B TI'® (6 mm) noGaBnsoT
mumsonpormamun jutas (1,1 v, 1,3 mmons) mpu -78°C. Cmech nepemermmsaroT npu -78°C B
teyenue 1 v, 3atrem nodasisitor pactsop auiiona (0,28 r, 1,1 mmons) B TT'® (1,0 mur) mpu -78°C.
Cwmecp nHarpeBaroT 10 20°C B Teuenue 2 4, 3atem pasdbasmsitor EtOAc. Opranndeckuii cioit
IPOMBIBAIOT HAachIEeHHBIM NaxSO3 BOIHBIM paCTBOPOM, HACHIIEHHBIM PACTBOPOM COJIH, CYIIAT
Hayn Oe3BOAHBIM cynbdaToM HATpus, (QUIABTPYIOT M KOHLEHTPUPYIOT IPHU TOHMKEHHOM

JABJICHUM C TIOJyYEHHEM OCTaTKa KOTOPBbIM OYHMINAIOT Xpomarorpaduell Ha CUIIHKarese
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(nerponerinbiii 3¢up/sTrnanerat=20:1) ¢ mosyueHneM yKa3aHHOTO B 3ar0JIOBKE COSTUHEHUSI.

Cragus 2: 6-xj0p-3-mmksonponui-2-(Tpudropmerokcm)nupunud K nmepememaeMmomy

pactBopy 6-xyop-3-iioa-2-(rpudropmerokcu)nupuanna (0,20 r, 0,62 Mmmounb) B Tomyose (5 M)
u Boze (0,6 mi) nobasisiroT kapboHart kanus (0,26 r, 1,9 Mmons), nuukionponuntpupTopdbopat
kamust (0,16 r, 1,1 mmone) u Pd(PPhs)4 (75 mr, 0,065 mmons) mpu 20°C B atmocdepe aszora.
Cmecp mepememmBaroT npu 110°C B Teyenwe 12 u, 3aTeM OXJaXKOAIOT 10 KOMHATHOM
temneparypbl u pa3baBmsiror EtOAc. OpraHuueckuil cinod MpPOMBIBAIOT —HACBIIIEHHBIM
pPacTBOPOM COJIH, CylIaT Hajx Oe3BOAHBIM CyJb(GATOM HATpHs, (PUIBTPYIOT U KOHLEHTPHPYIOT
NPY TOHWKEHHOM JIaBJICHUU C TIOJYYEHHUEM OCTaTKa, KOTOPBIA OYMIIAIOT Xpomarorpaduer Ha
cunukarene (nerposeinbii 3¢up/stunanerar=20:1) ¢ MOJIy4YeHUEM YKa3aHHOTO B 3arojiOBKe
COEMHEHUSI.

Cranus 3: 3-nuksonponwi-6-(4.4-mudropnunepunu- 1 -ui)-2-

(rpudropmerokcm)mupuane K mepememmBaeMoMy  pacTBOpY — 6-XJIOp-3-IHUKJIOTPOITHI-2-
(rpudropmerokcu)mupunnsa (0,10 r, 0,42 Mmoub) B quokcaHe (5 Mir) JOOABISIOT THAPOXIOPHL
4,4-mudproprunepununaa (0,11 r, 0,72 mmonsb), 2-meruinponas-2-onara Hatpus (0,12 r, 1,3
mmoib) U RuPhos-Pd-G2 (50 mr, 0,060 mmonp) B armocepe asora mpu 20°C. Cwmech
nepeMeunBatoT npu 110°C B Teyenue 12 4, 3aTeM OXJa’KAAOT 1O KOMHATHOW TeMIepaTyphl U
pazbasmsiror EtOAc. OpraHudeckuil €O OTHENSIOT, NMPOMBIBAIOT HACBIIIEHHBIM PAaCTBOPOM
conM, cymar Haj Oe3BOAHBIM Cyiab(paToM HATpus, (QUIBTPYIOT U KOHLEHTPUPYIOT TIpHU
NOHMKEHHOM JaBJIEHWM C TIOJyYe€HHEM OCTaTKa, KOTOPbIA OYHMINAIT XpoMmaTtorpadueil Ha
cunukarene (nerposeiHbiii 3¢up/stunanerar=20:1) ¢ MoJaydYeHHEM YKa3aHHOTO B 3arojiOBKe
COEAMHEHHUSI.

Cragus 4: 3-Opom-5-nmknonponun-2-(4.4-audTopnunepuans- 1 -m)-6-

(TpudTopMeToKCH )TUpUIN K nepememmuBaemomy  pactBOpy  3-mLukionponui-6-(4,4-
audroprmnepunus- 1-un)-2-(rpudropmerokcn)mipuauna (0,15 r, 0,46 mmons) B AXM (5 M)

nobasysitor NBS (91 mr, 0,51 mmonb). Cmech nepememuBaroT mpu 20°C B Teyenue 30 MuH.
3aTeM CMelLIaHHbIN PaCTBOPUTENb YAAISAIOT IPU MOHMKEHHOM AaBieHud. [lonyueHHbIi ocTaTok
pactBopsitoT B EtOAc u pactBop EtOAc mpombIBatoT BOJOH, HACHIIEHHBIM PaCTBOPOM COJIH,
cymar Hax O0e3BOAHBIM Cyib(aToM HaTpusl, GHIBTPYIOT U KOHLEHTPHUPYIOT MPU TOHMKEHHOM
JaBJIEHUU C TIOJy4YeHHEM YKa3aHHOI'O B 3ar0JIOBKE COSUHEHUS.

Cranus 5: S-umkgonponui-2-(4.4-nudropnunepuaus- 1-mmn)-6-

(TpudTopMeTOKCH)HUKOTHHOHUTPUI K mepememmnBaeMoMy pacTBOPY 3-OpOM-S-LUKIOTPOIII-

2-(4,4-nudpropriunepunus- 1-mn)-6-(tpupropmerokcu)mupuauHa (150 Mr, HEOUYHINEHHOTrO) B
JIMA (5 wmn) mobasnsitor dppf (42 wmr, 0,076 mmons), muuumanonwHk (0,13 r, 1,1 mmonb),
Pd,(dba); (35 wr, 0,038 mmonb) B atmocdepe azora npu 20°C. CMmech nmepeMeIuBarT Mpu
140°C B Teuenne 4 4, 3aTeM OXJIAXKIAIOT O KOMHATHOW TeMriepatypbl U pa3dasisitoT EtOAc.
Oprannueckuil ciof NPOMBIBAIOT BOJOH, HACBIIEHHBIM pacTBOPOM COJIM, CyLIAT HAaj
6e3BoHBIM Cynb(haTOM HATpusi, QUIBTPYIOT U KOHLIEHTPUPYIOT NMPH IMOHIKEHHOM JIaBJIEHUH C
NOJIy4eHHEM OCTaTKa KOTOPBIH OYHMIIAIOT Xpomarorpagueil Ha cuimkarene (METpONCHHbIN

s¢pup/s>rrnanerar=20:1) ¢ moay4eHHEM YKA3aHHOTO B 3ar0OJIOBKE COSAUHEHHUSI.
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Cragus 6: S-umkonponi-2-(4.4-nudropnunepuaus- 1-mm)-6-

(tpudropmerokcu)HukoTuHamMuy K mepemernnBaeMoMy  pacTBOpY  S-muksonponui-2-(4,4-

audroprnunepuanH- 1-mn)-6-(tpupropmerokcn)uukotuHonutpuna (50 wmr, 0,14 mmonp) B
JIMCO (1,5 mi) nobasnsitot kapooHat kajus (60 mr, 0,43 mmonb) u nepekuch Bopopoza (0,16 r,
1,4 mmonb). Cmech nepemernmBator npu 20°C B Teuenue 30 muH, 3aTteM pazdasisitoT EtOAc.
Opranudeckuii cjIoi OTAENSIOT, TPOMBIBAIOT BOAOH, HACHILIEHHBIM PACTBOPOM COJIM, CYLIAT Ha
6e3BOIHBIM CyJIb(paTOM HATpHst, PUIBTPYIOT M KOHLUEHTPUPYIOT MPH NOHIKEHHOM JABJIEHUH C
MIOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COSAMHEHUSI.

Cranus 7 N-(2-(N.N-6uc(2.4-numerokcuben3n )eyabhaMom ) IUpuanta-4-mn)-5-

wukjionponmi-2-(4.4-nudropnunepunut- 1 -un)-6-(rpudtropmerokcu Juukorusamuny  Cmecr  5-

uktonponui-2-(4,4-gudropnunepuant- 1-un)-6-(tpudropmerokcn ) HukotTnHamuaa - (20 wr,
HEOUHIIeHHOT0), 4-0pom-N,N-0uc(2,4-numeTokcnoeH3mn)mupuauH-2-cynibponamuna (36 wr,
0,067 mmomnb), Cs,COs (55 wmr, 0,17 mmons) u XantPhos-Pd-G2 (6,0 mr, 6,7 MkMonb) B
nuokcane (1,2 mut) merasupyroT U OOpaTHO 3aMOJHSIOT a30TOM TpH pa3a. CMech HarpeBaroT 10
100°C B Teuenue 12 4, 3aTeM OXJIAKIAIOT A0 KOMHATHOW TemmepaTypsl u pa3dasisitor EtOAc.
Opranndeckuii CJIOM TNPOMBIBAIOT HACBHILIEHHBIM PAacTBOPOM COJIM, CywIaT Hajx Oe3BOIHBIM
cyab(aroM HaTpus, PUIBTPYIOT U KOHIEHTPUPYIOT MPH NOHMKEHHOM JaBJIEHUH C MOJYYEHUEM
YKa3aHHOTO B 3ar0JIOBKE COETMHEHMSI.

Cramus 8: S-nuxnonponui-2-(4.4-nudropnunepunni- 1-mi)-N-(2-cyishaMOnInIUupUanH-

4-un)-6-(rpudropmerokcu)uukornHamMun K nepememmsaemomy pactBopy N-(2-(N,N-6mc(2,4-

TUMETOKCHOEH3MI)CYIb(haMOm ) TUPUANH-4- 11 )-S-nukionponui-2-(4,4-nupropnunepuaus- 1 -
wn)-6-(tpudropmerokcu)aukornHamuga (40 mr, HeounmeHnHoro) B JIXM (2 mu) noGasisiroT
TOK (0,5 mi). Cmech nepemernnBaroT npu 20°C B TeueHue 2 4. 3aTeM pacTBOPUTENb YOASIOT
NPU TIOHW)KEHHOM JABJICHHU C TMOJIyY€HHEM OCTaTKa, KOTOPbIH OUYHUINAIOT Xpomatorpaduein ¢
obpamennoit ¢azoit (52-100% MeCN B Bome ¢ 0,1% T®PK, C18 konoHka) ¢ MOJy4eHUEM
yKazaHHOTO B 3arosioBke coenuHeHusi. MCHP m/z (M+H): paccuurano 5221, nHaiineno 522,1.
'H AMP § (u./man.) (400 MI'y, CD;OD): 8,57 (1, J=5,6 I'y, 1H), 8,39 (n, J=1,6 I'y, 1H), 7,85
(mn, J=5,6, 2,0 T'u, 1H), 7,64 (¢, 1H), 3,47 (1, J=5,6 T'u, 4H), 1,90-2,10 (m,5H), 0,95-1,03 (m,
2H), 0,68-0,76 (m, 2H).

ITpumep 183

2-(4.4-nudropnunepunun- 1 -mi)-6-metmi-N-(2-cynbdamonamupuana-4-uin)-5-(2,2 . 2-

TPUDTOPITOKCH JHUKOTUHAMMU

Cramusi 1. 6-fion-2-merun-3-(2,2.2-tpudtopstokcu)mupunud K pactBopy 6-iioxn-2-

metwmupuaul-3-ona (0,40 r, 1,7 mmons) B M@ (10 mi) nobasmsiroT 2,2,2-TpUPTOPITHUI
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tpudropmerancynpdponat (0,51 r, 2,2 mmonp) no xarusaM npu 0°C. CMech nepeMermnBaroT npu
20°C B TeueHue 3 4, 3aT€M MPOMBIBAIOT BOJON U 3kcTparupyroT EtOAc. Opranuueckuil ciom
IPOMBIBAIOT HACBILIEHHBIM PACTBOPOM coiy, cymat Haa NaSOy, GUIbTPYIOT U KOHIEHTPUPYIOT
IPY MOHWKEHHOM JIaBJIEHUH C MOJy4YE€HHUEM OCTaTKa, KOTOPbIM OYMIIAIOT Xpomarorpaduei Ha
cunukarene (merposnelHelii s¢up/sTunanerar=5:1) ¢ nosyuyeHHeM YKa3aHHOTO B 3arojioBKe
COEMHEHUSI.

Cragusa 2: 6-(4.4-nudropnunepunus- 1-mn)-2-metmii-3-(2,2.2-TpuTOP3ITOKCH )ITUPUIAUH

K pactBopy 6-itog-2-metun-3-(2,2,2-tpudroparokcu)mupuauna (0,30 r, 0,95 wmmonb) B
nuokcane (3 wun) npobasnsitor ruppoxsopun 4,4-nmudpropnunepununa (0,18 r, 1,1 mmorb),
Ruphos-Pd-G3 (79 wr, 0,095 mmonb) u 2-meTmnnponan-2-onat Harpus (0,27 r, 2,8 MMoIb) oz
azorom. Cmech nepememnBaroT npu 60°C B TeueHue 12 4. 3aTeM cMeCh MPOMBIBAIOT BOJOH U
skctparupyroT EtOAc. Oprannueckuii cioil IpOMBIBaIOT HACHIIEHHBIM PACTBOPOM COJIH, CyIIAT
Han NapSO4, QUABTPYIOT W KOHLEHTPUPYIOT TPH TOHWKEHHOM MaBIEHHH C TOJYYEHUEM
OCTaTKa  KOTOPBIM  OYHMINAKOT  Xpomarorpaduedi  Ha  cuimkareine  (TETPOJICHHBIN
s¢up/s>Trnanerar=5:1) ¢ mosyueHHEM YKa3aHHOTO B 3ar0JIOBKE COSTUHEHUSI.

Cranus 3: 2-(4.4-mudropnunepunud-1-mun)-3-fion-6-metun-5-(2.2.2-

TpudropsTokcm)mupuauH K pacrBopy  6-(4,4-nmudTopnunepunus- 1-un)-2-merun-3-(2,2,2-

tpudropsTokcn)mupuauHa (10 mr, 0,032 mmone) B nuxyuopmerane (2 mu) nodasmsirot NIS (18
mr, 0,081 wmmomb). Cmech mnepememuBaroT npu 20°C B TedueHume 5 4. 3areM CMeCh
KOHLIEHTPUPYIOT TNPH TOHIKEHHOM [aBJICHUU C MOJYYEHHEM OCTaTKa KOTOPBIA OYHINAIOT
xpomatorpadueit Ha cunukarene (meTponelHbiii sdup/sTHnanerat=5:1) ¢ ToayueHUEM
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHMSI.

Cragus 4: 2-(4,4-nudropnunepunus- 1-mn)-6-mermn-5-(2,2.2-
TpudTopsTOKCH)HUKOTHHOHUTPHA K pactBopy 2-(4,4-nudpropnunepunus-1-mn)-3-fion-6-merni-
5-(2,2,2-tpudproparokcu)nmupuauna (0,20 r, 0,46 mmonp) B JAMA (3 w™i) nobGaBistoT
nuianouuHk (0,16 r, 1,4 mmons), dppf (51 mr, 0,092 mmons) u Pdy(dba); (42 mr, 0,046

mmonb). Cmech JerasupyroT M OOpaTHO 3aloJHSAKT a30TOM TPU pas3a. 3areM CMecCh

nepememuBatoT npu 130°C B Tewenme 1 4y, pazdaBmsror Bomoil u skcTparupyror EtOAc.
OpraHnu4eckuii CIOW TPOMBIBAIOT HACHIIIEHHBIM PAacTBOPOM cojH, cymar Haa NapSOy,
(UIBTPYIOT U KOHLEHTPHPYIOT MPHU NMOHMWKEHHOM JIABJICHUHU C MOJIyY€HHEM OCTaTKa KOTOPBIHA
ounmarT Xxpomartorpadpueit Ha cumkarene (0-30% sTHmaneraT/meTpoielHbd 3Gup) €
MOJTyYeHHEM YKa3aHHOTO B 3ar0JIOBKE COSIMHEHUS.

Cranus 5: 2-(4.4-nudropnunepunnd- 1-un)-6-metun-5-(2.2.2-

TpudropsTokch)aukotuHamMun K pacreopy 2-(4,4-mudropnunepunus- 1-um)-6-mernn-5-(2,2,2-

TpudropsTokcn)aukoTuHOHUTpHIA (0,10 1, 0,30 Mmonp) 1 KOH (84 wmr, 1,5 mmons) B IMCO (3
mut) nobasisiror HyO, (0,52 min, 6,0 mmonb). Cmecs nepemermsarot npu 20°C B Teuenne | 4.
Cmech pazbaBmsiroT NapSOs u skctparupyroT EtOAc. OpraHudeckwii CJIOW MPOMBIBAIOT
HACBILIEHHBIM PAaCTBOPOM COJH, cyiuaT Haa NaSO4, QUABTPYIOT U KOHLEHTPUPYIOT 10 OCTaTKa,
KOTOPBIA OUMIIAIOT Xpomartorpadueit Ha criukarene (merposerinbiii >¢up:EtOAc=1:1) c

MOJIYYEHUEM YKA3aHHOI'O B 3arOJIOBKC COCIUHCHU.
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Cragus 6: N-(2-(N, N-6wuc(2.4-numeroxkcudbensuia)cynbhamMonm)nupuaud-4-mn)-2-(4.4-

audropnunepuanH-1-mn)-6-metun-5-(2,2.2-tpudroparokcn)uukornHamun K pacrsopy 2-(4,4-
0,17
mMmoiib) B auokcane (1,5 mun) gobasmsror Cs,CO3 (0,17 1, 0,51 mmons), 4-6pom-N, N-6mc(2,4-

audroprnunepuanH- 1-mn)-6-metun-5-(2,2,2-tpupTopaTokcu)HukoruHamuna (60 wr,
auMeTokcuOeH3uwn)mupuauH-2-cynbdonamun (0,14 r, 0,26 mmosb) u XantPhos-Pd-G2 (15 wr,
0,017 wmmonb). Cmech pnerasupyrOT H OOpaTHO 3amoONHAT a30ToM Tpu paza. Cmech
nepememuBatoT npu 100°C B Teuenue 13 4. PacTBOp NpOMBIBaIOT BOAOH U 3KCTParupyroT
EtOAc. Opranmnueckuii cnoit cymar Hax Na,SO4, GUABTPYIOT U KOHLUEHTPUPYIOT IO OCTATKA
OUYMIIAOT Xpomartorpaduein Ha cunukareje (merposeiinbii 3¢pup:EtOAc=1:1) ¢ moay4yeHuem
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHUSI.

Cramus 7. 2-(4.4-nudropnunepuart-1-mm)-6-mMmetui-N-(2-cyabhaMOUIITUPUIANH-4-1T)-
5-(2.2.2-Tpudh TOPITOKCH )HUKOTHHAMHUJT (183) PactBop N-(2-(N,N-6uc(2,4-

IUMETOKCHOeH3M)cynbhamonn)nupuant-4-mn)-2-(4,4- nudropnunepuans- 1-mn)-6-metun-5-

(2,2,2-tpudropatokcn)aukorunamuna (0,12 r, 0,15 mmons) B TOK (1 mu) u guxnopmerane (3
i) nepememuBaloT npu 20°C B Teuenune 1 4. CMechb KOHLEHTPHPYIOT TNPH TMOHIKEHHOM
JaBJIEHUH C TIOJYYEHHEM OCTaTKa, KOTOPBIM OYMINAIOT XpomaTtorpadueit ¢ oOpameHHoi (as3oi
(41-100% MeCN B Bogme ¢ 0,1% TOK, C18 kononka). MCHP m/z (M+H): paccuurano 510,1,
Haiigero 510,1. 'H SIMP & (a./mH.) (400 MI'u, CD5;0D): 8,58 (n, J=5,6 I'u, 1H), 8,47 (un, J=1,6
I'n, 1H), 7,84 (nn, J=2,0, 5,6 I'y, 1H), 7,81 (c, 1H), 4,63 (xB, J=8,4 I'y, 2H), 3,33-3,40 (m, 4H),
2,46 (c, 3H), 2,04-2,16 (m, 4H).
ITpumep 184

2-(4.4-mudropazenan- 1 -mn)-6-metui-N-(2-cyabhaMOWIITUPUAUH-4-11)-5-

(TpudTOPMETII )HUKOTUHAMU

o] = |N
F3C | SN N ™ I,S\\,NHZ
H 00

Cragus 1: 4.4-mudrop-1-(6-mernn-S-(tpudTopmernn)nupunuH-2-mn)azenad K pacrsopy

1-(6-xn0p-5-(Tpudropmernn)mupuann-2-mn)-4,4- nudTopasenaHa (TTpomesxkyTouHOE
coennaenue 38, 1,8 r, 5,7 mmonb) B nuokcane (20 mu) u Bome (5 mur) mobasisiroT 2,4,6-
tpumetmi-1,3,5,2.4,6-rpuokcarpudopunan (1,7 mu, 11 mmons), KoCO; (1,6 T, 11 Mmons) u
PdCly(dppf) (0,42 r, 0,57 mmonb). Cmech nepemermmBaroT npu 100°C B Teuenue 10 yacos B
arMocdepe a3ora. 3areM cMmechb pa30aBiSIOT Bomod U akcrparupyioT EtOAc. Opranuueckyro
a3y TPOMBIBAIOT HACHIIIEHHBIM pACTBOPOM coiH, cymar Haa NaySOs u  QUIBTPYIOT,
KOHLIEHTPUPYIOT C IMOJYYEHHEM OCTAaTKa KOTOPBIH OYMINAIOT XpoMaTorpadueil Ha CHIIMKaresie
(4% s>Tunauerar/I13) ¢ monydeHreM yKa3aHHOTO B 3aTOJIOBKE COSIMHEHUSI.

Cragus 2: 1-(3-Opom-6-metmii-S-(tpudropmerwn)nupuaui-2-wi)-4.4-nudropasenans K

pactBopy 4,4-nudTtop-1-(6-metun-S-(tpupropmernn)nupunus-2-nnjaszenana (1,2 r, 4,1 mmons)

B JIM® (10 mi) noGasmsror NBS (1,1 1, 6,1 MMob) no karmsim ripu nepeMernnsasuu npu 20°C.
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Cwmech nepememuBaroT mpu 20°C B Teuenue 10 dacos, 3aTem paszdaisitor B EtOAc u Boze.
Opranndeckuii CIOW NPOMBIBAIOT HACBHIIMEHHBIM pPAacTBOPOM COJM, cymar Haa NaxSOy,
GUIBTPYIOT U KOHLEHTPUPYIOT MPHU MOHWKEHHOM aBJIEHUH C MOJIyY€HHEM OCTaTKa, KOTOPBIH
ounmarT xpomarorpadueii Ha cunukarene (3% EtOAc/merponeiinblii 3¢up) ¢ monydeHuem
YKa3aHHOT'O B 3ar0JIOBKE COEANHEHMSI.

Cramusa 3. N-(2-(N.N-6uc(2.4-numeroxcubensui )cyabhamonn ) mupuaud-4-mn)-2-(4.4-

audropasenan-1-un)-6-merun-S-(rpudropmernn)nukoruHamun  Cmech  1-(3-Opom-6-metni-5-

(Tpudropmerin)mupunus-2-un)-4,4-nudpropazenasa (0,30 r, 0,80 mmonb), 4-ammuo-N, N-
ouc(2,4-numerokcu-oeH3uwn)mupuaut-2-cynsponamuaa (0,76 r, 1,6 mmons), [IMAII (9,8 wr,
0,080 mmoub) u tBus-Pd-G2 (41 wmr, 0,080 mmonb) nomemarot B JIM® (10 mu) u npoayBaroT
azotom B Tedenwe 10 muH. 3atrem nobasnstor EtsN (0,56 mn, 4,0 mmonb). PeakiuoHHyrO
npoOUPKY 3arpy’kKar0T B par peakTop M JEra3upyroT TP pasza a30ToM (No/BEHT), 3aTeM TpHU pasa
okcuzaom yriepona ((120 ¢/xe.n CO)/Bent). Cmecw odpabdareiBaroT 120 ¢/kB. 1 CO u HarpeBaroT
no 120°C B Teuenmne 12 wacoB. 3arem cMmech QUIBTPYIOT U GUIBTpAT pa3OaBisIOT BOAOH U
skctparupyroT EtOAc. Opranndeckuil ciioil MpoMbIBaIOT HACBHIIEHHBIM PACTBOPOM COJIU, CYLIAT
Han Oe3BomHBIM NapSO4, QUIBTPYIOT UM KOHLEHTPUPYIOT C MOJYYEHHEM OCTaTKa KOTOPBIH
OUMIIAT Xpomarorpaduedi Ha cuaukarene (meTpojeiHsli  ddup/stunanerar=1/1) ¢
MOJIy4€HHEM YKA3aHHOTO B 3ar0JIOBKE COETMHEHHSI.

Cramus  4: 2-(4.4-nudropaszenas-1-un)-6-metmi-N-(2-cyashaMOuInupuang-4-ui)-3-

(TpuGbTOPMETUT ) HUKOTHHAMHT PactBop N-(2-(N,N-6uc(2,4-

OUMETOKCHOeH3U )cy b amon)mupuana-4-un)-2-(4,4- nudpropasenan- 1 -wmn)-6-merun-5-
(rpudropmermn)nukoruHamuaa (0,43 r, 0,43 mmomp) B JAXM (3 mm) u TOK (3 wmn)
nepemernnBaroT npu 20°C B Teuenue 1 yaca. 3areM cMech GUIBTPYIOT U QUIBTPAT pa30aBISIOT
Bozmoit u skctparupyrorT EtOAc. OpraHundeckuil ciioii MPOMBIBAIOT HACBILIEHHBIM PaCTBOPOM
conu, cymar Haj 6e3BomHbIM NaxSOs, GUIBTPYIOT M KOHIEHTPUPYIOT C MOJIYYEHHEM OCTaTKa
KOTOpPBIM OYHINAIOT Xpomatorpadueit Ha cunmkarene (JAXM/MeOH=20/1) ¢ mnoaydeHuem
ykazaHHOro B 3arosioBke coenuHeHust. MCHP m/z (M+H): paccumnrano 494,1, naiineno 494,1.
'H SIMP § (u./mn.) (400 MI'y, CD;0D): 8,56 (n, J=5,4 T'u, 1H), 8,38 (1, J=1,8 'y, 1H), 8,16 (x,
J=2.8 T'u, 1H), 7,86-7,88 (m, 1H), 7,69 (n, J=2,7 T'u, 1H), 6,50-6,97 (M, 1H), 3,66-3,74 (M, 2H),
3,42 (1, J=5,6 T'y, 2H), 2,24-2,39 (m, 2H), 1,85-2,02 (m, 4H).
ITpumep 185

6-nuxsionponmi-2-(4.4-mudropaszenan- 1-un)-N-(2-cynsdhavonanupuaus-4-ui)-3-

(TpudTOPMETHUI )HUKOTUHAMU

x ~NH,
H /,S\\
N F
F

Cragusa 1: 1-(6-umknonponui-S-(tpudropMerun)mupunud-2-ui)-4.4-nudropazenas K

pactBopy 1-(6-x10p-5-(TpUdTOopMeETIIN)IMPUANH-2-11)-4,4-TudTopasenana (IIpomexyTouHoe
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coenuaenne 38, 0,70 r, 2,2 mmonp) B amokcane (10 mu) m Bome (2 M) moGaBiSAIOT
uktonpormaTpudropdopar kamus (0,66 r, 4,4 mmone), K,COs (0,62 1, 4,4 mMmonb) u
PdCly(dppf) (0,16 1, 0,22 mmonb). Cmech nepememusatoT npu 100°C B Treuenne 10 yaco nox
a30ToM, 3areM pasdaBisAoT Bomoil M skcTparupyroT EtOAc. Opranuueckyro a3y OTHENSIOT,
IPOMBIBAIOT HACBILIEHHBIM PacTBOPOM coiiy, cymat Haa NaSOy, GUIbTPYIOT U KOHIEHTPUPYIOT
C TIOJIy4EeHHEM OCTaTKa KOTOpBI OuMIalT xpomarorpaduein Ha cunukarene (5%
stunanerat/[13) ¢ mosy4eHreM yKa3aHHOTO B 3arOJIOBKE COSAMHEHUSI,

Cranus 2: 1-(3-6poM-6-1uka0nponui-3-(TpudTOPMETH ) TUPUANH-2- 11 )-4.4-

nupTopazenan K pactBopy  1-(6-umknonponui-S-(TpudropMeTin)mupuanH-2-mn)-4,4-
mudropasenana (0,30 r, 0,94 mmoinp) B JIM® (3 mi) nobasnstor NBS (0,25 1, 1,4 mmons) npu
nepememnBanuu npu 20°C. Cmech nepememmuBaroT npu 20°C B TeueHue 10 udacos, 3arem
skctparupyroT EtOAc u Bomoi. OpraHu4eckuil CJIOW OTAENSIOT, MPOMBIBAIOT HACBHIIIEHHBIM
pactBopoM cosn, cymatr Haa NapySOs, (QUIBTPYIOT M KOHLUEHTPHPYIOT MPH TOHMKEHHOM
JaBJIEHHN C TIOJIyYEHHEM OCTaTKa KOTOPBI OYHINAIOT XpoMmaTtorpadueidl Ha CHIIHMKarene
(nerponelinbiii 3¢up/sTrnanerat=>5/1) ¢ MOJyYEeHHEM YKA3aHHOTO B 3ar0OJIOBKE COSIMHEHUSI.

Cramus  3:  N-(2-(N, N-6uc(2.4-numerokcuben3mn)ceyibhaMown)IUpUuaug-4-mn)-6-

rkstonponui-2-(4.4-nudropasenan- 1-wmn)- S-(TpuTOPMETHI) HUKOTHHAMUT 1-(3-6pom-6-

LUKJIONPONUI-S-(TpudTopMeTnin) mupuans-2-ni)-4,4-nudropaszenan (70 mr, 0,140 mmons), 4-
amuHO-N, N-61uc(2,4-numerokcnden3nm)nupuant-2-cyiabdonamun (80 mr, 0,17 mmons), JIMAIL
(1,7 mr, 0,014 mmons) u P(tBu);-Pd-G2 (7,2 mr, 0,014 mmone) nomemarotr B JIM® (3 mi).
Cwmech mera3upyroT a30oToM B TedeHue 10 MUHYT, 3aTeM JO0aBJSIFOT TpUdTWIaMuH (43 wr, 0,42
MMoJib). Peakumonnyro npodupky nerasupyiot (3 x No/Benr), 3arem (3 x CO (120 ¢/kB.n1)/BeHT)
u 3atem oOpabarbBator 120 ¢/kB.n CO u HarpeBator no 120°C B Teuenue 12 4. 3arem
PEaAKIMOHHYIO CMeCh (UIBTPYIOT, U (GUIbTpaT paz0aBisitoT Bojod u skcrparupyroT EtOAc.
OObenMHEHHbIE OPTAaHUYECKHE CJIOM MPOMBIBAIOT HACBHILIEHHBIM PACTBOPOM COJIH, CyLIAT Haj
0e3BonHbIM Nar,SOy, GUIBTPYIOT M KOHIEHTPUPYIOT C MOJyYEHUEM OCTaTKa KOTOPBIM OYHINAIOT
xpomatorpadueit Ha cunukarene (meTponelinbiii 3dup/sTunanerat=1/1) ¢ monydeHuEM
YKa3aHHOTO B 3ar0JIOBKE COETUHEHHSI.

Cramus 4: 6-mukjonponui-2-(4.4-mudropasenad-1-mwin)-N-(2-cynsdhamonnnupuaus-4-

wi)-5-(Tpu TOPMETHIT ) HHKOTHHAMHUJT PactBop N-(2-(N,N-6uc(2,4-numeToKCUOeH3 1T )-

CyIb(paMon ) TUPUANH-4-11)-6-uuKiIonponmi-2-(4,4-nudropasenas- 1 -mn)-5-
(rpudropmermn)nukoruHamuaa (60 wmr, 0,073 mmonp) B T®K (1 mm) u AXM (1 wmn)
nepeMetnBatoT npu 20°C B Teuenue 1 yaca. 3aTeM cMech KOHLIEHTPUPYIOT MPU MOHMKEHHOM
JaBIIEHNH M OYHUINAIOT XpoMaTorpadueit ¢ oOpamenHoi ¢asoii (50-100% MeCN B Bozxe ¢ 0,1%
T®PK, C18 xonoHKa) ¢ MONYyYeHHEM YKa3aHHOTO B 3arojioBke coeaunenus. MCHP m/z (M+H):
paccunrtano 520,1, naiineno 519.9. 'H AMP § (a./mnn.) (400 MI'u, CD5;0D): 8,56 (m, J=5,6 I'ly,
1H), 8,39 (n, J=2,0 I'u, 1H), 7,95 (¢, 1H), 7,86-7,88 (m, 1H), 3,67-3,77 (m, 2H), 3,42 (1, J=5,6
I'n, 2H), 2,21-2,36 (M, 3H), 1,86-2,00 (M, 4H), 1,15-1,19 (M, 2H), 1,01-1,09 (M, 2H).
ITpumep 186

2-(azenad-1-un)-N-(5-bropnupunug-3-wn)-5-(TpudTopMeTHI JHUKOTHHAMULL
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K cmecu 2-(azenan-1-wmn)-5-(TpudTOpMeTII)HUKOTHHOBOMH KHCIOTH (IIpomexyTouHOe
coenuHenne 17, 10 wmr, 0,035 mmomp) B mupuaune (0,3 wmu) no0aBmsOT 3-aMHHO-5-
¢roprmupunun (11 mr, 0,10 mmons) u DK (10 mr, 0,052 mmonb). Cmech 00pabaThIBatOT
VJIBTPAa3BYKOM U TNEPEMEIINBAIOT IMPU TeMIepaType OKpyxXkarouield cpeapl 16 9acoB B
TePMETUYHO 3aKPBITOW MpoOupKe. 3aTeM CMeCh KOHIIEHTPUPYIOT B IOTOKE a30Ta, 3aTeM B
BBICOKOM Bakyyme. [loy4eHHBIH OCTaTOK OYMINAIOT Xpomarorpadueii ¢ oOpaiueHHON (a3oi
(30-100% MeCN B Boze ¢ 0,1% T@K, C18 kojoHKa) C MONyYEeHHEM YKa3aHHOTO B 3arOJIOBKE
coenuuenns. MCHP m/z (M+H): paccumrano 383, 1, Haiineno 383,1. 'H SIMP § (u4./mun.) (500
MI'u, AMCO-d4) 11,04 (c, 1H), 8,65 (c, 1H), 8,53 (m, 1H), 8,35 (n, 1H), 8,12 (ar, 1H), 8,02 (x,
1H), 3,34 (c, 4H), 1,75 (m, 4H), 1,45 (m, 4H).

TABJIMIA 8 Coenunenus u3 npumepos 187-200 mony4aroT COrjacHO METONY CHHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a 11 npumepa 186.

Paccu. | Hatinen

[Ipumep Coenunenue Haumenosanue [M+H] 0
* [M+H]*
o = |N 2-(azenan- 1-mn)-5-xmop-N-(2-
¢ = N7 N7 MeTOKCHU-4-rupuani)-4,6-
187 | H 389,2 | 3892
N O JAUMETUITUPUINH-3-
KapOoKcamuz

2-(asemnaH- 1-um)-5-xm0p-4,6-

O /Nl
RS S\(NHZ numetun-N-(5-cynbhamon-3-
188 | | H o 438,1 | 438.1
N N

TUPUAI )T PHIUH-3-
Q KapOoKcaMug
5-xnop-2-(4,4-mudTop-1-
O ‘s
Ol A~y | Nz nunepuani)-4,6-gumerin-N-
189 L A A o (5-cynmbtamor-3- 4601 | 460.1
qp MUPUAI )T PUINH-3-
F KapOoOKcaMuz
o N | 2-(6-azacrnupo[2.5]okraH-6-
Chiryy S ; \:NH?— un)-5-xa0p-4,6-numernn-N-(5-

190 1 & 450,1 | 4502

H
N" hOv Cyab(paMom-3-
MUPUAWIT)THPUANH-3-
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Paccu. | Hainen
[Ipumep Coenunenue Haumenosanue [M+H] 0
* | [M+H]
KapOokcamuz
5-xnop-4,6-numerni-2-(1-
N
o | nunepunui)-N-(5-
Cl x N W S:NHZ
191 | ) H &% cynbhamomnn-3- 4241 | 424,1
N O TMUPUKI )T PUIUH-3-
KapOoKcaMu
o AN l 2-(4,4-nudropasenan- 1-mn)-6-
O
X N XN meTokcu-N-(5-cynpdamon-3-
192 | | H 4N© 442,1 | 442,1
S0 N O; MUPUIW ) TUPUAUH-3-
F KapOOKCcaMuz
e F o AN | 2-(azemaH- 1-u)-N-(5-tmano-
F X7 N7 X e 3-mupuann)-5-
193 | . H 390,1 | 390,1
N™ °N (Tpudropmermn)nupuanH-3-
KapOokcamuzg
- F o N | 2-(azenan- 1-mm)-N-(5-
. XN X N METOKCH-3-TIMPUANI)-5-
194 | H 3952 | 3952
N” "N (Tpudropmermn)mupuanH-3-
KapOoKcamu
. F 0 N | 2-(azenan- 1-un)-N-(5-metui-
. x N X 3-nupuann)-5-
195 | ) H 3792 | 3792
N” N (TpudTopmMeTm)nUpUANH-3-
Q KapOOKcaMu
. o AN | 2-(azenan- 1-mm)-N-[5-
F
x OH
X" N (TuppOoKCHMETHI)-3-TTUPU NI |-
196 N 3952 | 3952
N D 5-(rpudTopmeTmn)mupuANH-3-
KapOOKcaMu
e F o IN 2-(azenan- 1-mn)-N-(2-umaHo-
F XN Y eN 4-tmpuamn)-5-
197 L H 3902 | 390.4
N O (Tpudropmermn)nupuanH-3-
KapOokcamuz
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Paccu. | Haiinen
[Ipumep Coenunenue Haumenosanue [M+H] 0
* [M+H]*
o F o & IN 5 2-(azenan-1-mn)-N-(2-
108 FY “‘: N = szO STHIICY b OHMUI-4- TUPHINIT)- 4571 | 4574
N™ Ny 5-(TpudTopmMeTHN)UPUANH-3-
O KapOOKcaMug
Br}:__\ 2-(azenan- 1-mn)-N-(3-
E . o /@//N opomumuaaso[ 1,2-aJnupunus-
199 F X NN 6-m)-5- 482,1 | 4822
JmLH (TpudTopMeTm)nUpUANH-3-
Q KapOoKcaMug
N 2-(azenan- 1-mn)-5-
" F ' | /\ F (Tpudropmerni)-N-[5-
200 FK"\/TLE g F (Tpudropmer)-3- 433,1 | 4333
N O MUPUAI | TUPUANH-3-
KapOokcamuzg
ITpumep 201

2-(azenad-1-un)-5-xm0p-4.,6-numetnn-N-(2-cyabdh aMonnnupuany -4- u1 )JHUKOTUHAMUIL

@R

|

N S,NH2
H 0

'\
O

4

Cramus 1: 2-(azenas-1-wm)-5-x710p-4,6- TMMETUIHUKOTUHOBAsT kuciora K pacteopy 2,5-

nuxJaop-4,6-1uMeTHITHUKOTHHOBOH KucioTsl (0,50 1, 2,3 mmons) B IM® (5 mu) moOaBisiroT
DIPEA (2,0 mi, 11 mmonb), KyCOs (2,0 1) u rekcamermnennmud (1,1 1, 11 mmons).
PeakunonHy10 MpOOUPKY repMETUYHO 3aKPBIBAIOT U HarpeBaroT npu 140°C B TeueHue 16 dacos.
3aTeM peaKkMOHHYK CMeCh OXJIAKIAIOT N0 KT U pa3dasisitor B EtOAc. Opranuyeckuii cioi
npoMbIBatOT 5% AcOH B Boze, HACHIIIIEHHBIM PacTBOPOM couH, cymaT Hax MgSO,, GumbTpyroT
U KOHLIEHTPUPYIOT C MOJYYEHUEM OCTaTKa, KOTOPBIH OYHMINAIOT XpoMarorpadueil Ha CHITUKaresie
(0-75% EtOAc/rekcan) ¢ OMy4eHHEM YKa3aHHOTO B 3ar0OJIOBKE COSAMHEHUISI.

Cranus 2: 2-(azenas- 1-un)-5-xJ10p-4.6-mumerusi-N-(2-cyabhaMOUInmUupuang-4-

win)HukotnHamun K pacreBopy 2-(azenan- 1-mn)-5-xnop-4,6-1MMETUTHUKOTHHOBOW KHCIOTHI (35

mr, 0,12 mmonp) B mupuause (1 mu) nobasnsror DK (36 mr, 0,19 Mmonb) U 4-aMUHOTTUPUIIH-

2-cynbdonamun (54 mr, 0,31 mmons). Cmech nepememnBarot npu 80°C B Teuenue 16 4, 3arem
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KOHIEHTPUPYIOT TPU TOHHUKEHHOM JaBJIEHUH C TMOJYYSHHEM OCTaTKa, KOTOPBIA OYHINAIOT
xpomarorpadueli ¢ obparmenHoit dasoii (5-95% MeCN B Boge ¢ 0,1% TOK, C18 komnonka) ¢
MOJIyYeHUEM YKa3aHHOro B 3arojioBke coeaumHeHus. MCHP m/z (M+H): paccuurano 438,1,
Haiinero 438,5. 'H SIMP § (u./mmn.) (600 MI'u, CD3;0D): 8,57 (n, J=5,5 ', 4H), 8,36 (n, J=1,6
I'y, 4H), 7,84 (on, J=5,5, 1,9 I'y, 4H), 3,58-3,53 (m, 18H), 2,49 (¢, 13H), 2,33 (¢, 13H), 1,93 (c,
1H), 1,75 (c, 15H), 1,52 (¢, 16H).

ITpumep 202

5-x10p-4.6-numeTii-2-(6-a3zacrupol 2.5 |okran-6-mn)-N-(2-cynbdhamonnnupuauH-4 -

WJ1)HUKOTUHAMU
O A S ,S:NHZ
| P H O \O
e

Cramus_1: 2-(azenmaH-1-wmn)-5-x10p-4,6-TMMETHIHUKOTHHOBas kuciora K cmecu 2.5-

auxJiop-4,6-nuMeTHIITHUKOTHHOBOH KucioThl (0,50 1, 2,3 mmons) u Ko,CO5 (0,31 1, 2,3 MMorb) B
npodupke nodasmsroT IM® u rekcamermnenumuH (0,56 r, 5,7 mmons). ITpobupky repmMeTudHo
3aKppiBaloT U nepeMemnBatoT npu 135°C B Teuenue 16 4, 3ateM cmech pactBopsitoT B EtOAc.
Opranunueckuii cioi npombiBatoT 5% AcOH B Boae, HACHIIIEHHBIM PACTBOPOM COJIH, CyLIAT Haj
MgSO4, uabTPYIOT U KOHLEHTPUPYIOT NMPH MOHMKEHHOM JABJIEHUU C IOJNyYEHHEM OCTaTKa
KOTOpPBIM oumnmaroT xpomarorpagueii Ha cunmkarene (20% EtOAc/rekcan) ¢ moiydeHuem
YKa3aHHOTO B 3ar0JIOBKE COEINHEHMS.

Cranus 2: 5-x50p-4.,6-mumerni-2-(6-azacnupol 2.5 Joxkran-6-ui)-N-(2-

cynbhaMONIIUPUINH-4- W) HUKOTHHAMMU K pacTBoOpy 5-xnop-4,6-numerun-2-(6-

azactupo[2.5]okTaH-6-UT)HUKOTHHOBOM KuUCIOTHI (35 wmr, 0,12 mmonb) B mupumuae (1 mi)
nobasnsitoT MK (34 mr; 0,18 mmonb) u 4-amuHONUPUANH-2-cyabponamun (51 mr, 0,30 MMOIIB).
Cmecy nepememmBaroT npu 80°C B TeueHue 16 4, 3aTeM KOHLEHTPUPYIOT U OUHUIIAIOT
xpomarorpadueii ¢ obpamenHoi ¢asoit (5-95% MeCN B Boge ¢ 0,1% T®K, C18 kosoHka) ¢
MOJIy4eHHEM YKa3aHHOro B 3arojioBke coenuHenus. MCHP m/z (M+H): paccuurano 450,1,
Haiineno 450,4. 'H SIMP § (a./mmH.) (600 MI'y, CD3;0D): 8,58 (n, J=5,3 I'u, 3H), 8,40 (c, 3H),
7,84 (n, J=5,3 T'y, 3H), 3,36-3,31 (M, 14H), 2,54 (¢, 10H), 2,38 (c, 9H), 1,93 (¢, 1H), 1,36-1,31
(m, 12H), 0,28 (c, 11H).

ITpumep 203

4-(2-(azenaH-1-wi)-S5-(TpuTOPMETHIT ) HUKOTHHAMUJIO ) TUKQJIMHAMUJT

o] Z "N

FsCa

O

Cramus 1: 2-(azenmas-1-un)-N-(2-nuanonupuaud-4-ui)-5-(tpudTOpMETHI )JHUKOTUHAMUI
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VYKka3aHHOE B 3arojIOBKE COEJUHEHNE CUHTE3UPYIOT COMIAaCHO METOAY CUHTe3a A npumepa 202,
HA4YMHas C IPOMEKYTOYHOIO COeIMHEeHUs 17,

Cramgus 2: 4-(2-(azenas-1-un)-5-(tpudropMeTna)HUKOTHHaAMUNO )nukoauaamMun Cmecs

2,2, 2-tpudroparnerara 2-(azenaH- 1 -un)-3-((2-uuaHonupuanH-4-ui)kapdamon)- S-
(rpudropmerrm)mupunun-1-us (11 mr, 0,021 mmons) n NaOH (7,2 mxi, 0,043 mmons) B MeOH
(500 wmxm) HarpeBatror nmo 80°C B Teuenme 1 waca. 3aTreM CMeChb KOHLEHTPUPYIOT IIpH
NOHIDKEHHOM JIaBIICHMH U OUYHUINAIOT Xpomarorpadueit ¢ obpamenHoi ¢azoi (5-9% MeCN B
Boze ¢ 0,1% TOK, C18 konoHKa) ¢ MOJy4EeHHEM yKa3aHHOTO B 3arojioBke coenuHenus. MCHP
m/z (M+H): paccunrano 408,2, Haiinero 408,4. "H SIMP § (u./mnn.) (600 MI't, CD;0D): 8,60
(n, J=5,7 I'n, 2H), 8,54 (c, 2H), 8,47 (c, 2H), 8,06 (un, J=5,9 I'y, 2H), 8,02 (c, 2H), 4,09 (¢, 1H),
3,58 (xB, J=8,5, 7,0 I', 10H), 3,30 (c, 24H), 1,83 (c, 8H), 1,53 (c, 9H).
ITpumep 204

5-6pom-2-(4.4-mudroprunepunut- 1 -mn)-N-(2-cyiapdhamMonanupuaua-4-

WJ1)HUKOTUHAMU
T o
Br | x N x > l:
P H 7 "NH»
N N
F
F

VYka3aHHOE B 3arojioBKe COENUHEHHE CHHTE3UPYIOT COIIACHO METONMKE CHHTe3a IS
npumepa 203, HaumHas ¢ 2-xXJop-5-Opom-HMKOTHHOBOH kucnotel. MCHP m/z (M, M+2):
paccuutano 476,0/478,0, naiineno 476,2/478,2.

ITpumep 205

2-(4.4-nudropnunepunus- 1 -um)-5-pernn-N-(2-cynbdpamonanupuann-4-

WJI)HUKOTHUHAMU

0O = i\l
| H O” \\O
~
N N
F
F
Cranus 1: TpeT-Oy T Tper-OyTra((4-(2-(4.4-nudropnunepunns- 1 -mi)-5-

(b eHHJTHUKOTHHAMUIO )TUPUANH-2-ui )cynbdormn)kapbamMar Cmech (eHIITOOPOHOBOH KHCIOTHI
(14 Mr

WUT)HUKOTHHAMU O )TUPUAUH-2-11)cy b oHmIT)(TpeT-OyTrin)kapbamaTa (ITpomesxyTouHOE

\ 0,12 MMOJIb), Tper-OyTrn((4-(5-6pom-2-(4,4-nudropnunepuans- 1 -

coennaenue 39, 50 mr, 0,08 mMmonb), TpexocHoBHOTO (hocdara kamus (50 mr, 0,24 MMoOIb) H
Xphos Pd G2 (6,2 mr, 0,0079 mmonp) cycnenaupyior B TI'® (0,80 mi). PeakumonHyro
npoOUPKY TE€PMETUYHO 3aKPBIBAIOT W JAETa3sHUPYIOT BAaKyyMOM H TPOAYBAIOT a30ToM (5X).
Peakimonnyo cmech nepemernnBaroT npu 60°C B Teuenne S5 4, 3aTeM (QHIIBTPYIOT Yepe3 CIIOH
Celite™, npoMBIBaIOT 3THJIALIETATOM U KOHIIEHTPUPYIOT C MOJYYEHUEM YKa3aHHOTO B 3ar0JIOBKE

COCIUHCHUSA.
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Craqus 2. 2-(4.4-mudropnunepunnd-1-wn)-5-beunn-N-(2-cynbdhamMonnnupuaug-4-

wiHukoTuHamuyy K pacTBopy — HeoumineHHoro — Tper-Oytun  Tper-Oytmi((4-(2-(4,4-

audroprnunepuanH- 1-mn)-5-Q eHUITHUKOTHHAMUIO )TUPUANH-2- 1 )cy b ornn)kapbamata (50
mr, 0,079 mmonb) B JAXM (0,8 mu) mpu 0°C mobapmsiror TOK (0,31 mit, 4,0 mmoinb). Cmech
MEePEeMEeLINBAIOT MPU KT B TeueHHe 1,5 4 1 3aTeM KOHLIEHTPUPYIOT MPOAYBaHUEM BO3/1yXa depe3
cMmech. OcTaTok OuMINArOT XpomaTtorpadueit ¢ obpameHHol ¢aszoit (5-95% MeCN B BOne ¢
0,1% T®K, C18 xonoHKa) ¢ MOJyueHHEM YKa3aHHOro B 3arosioBke coenuHeHus. MCHP m/z
(M+H): paccunrano 474,1, Haiineno 474.,4.

ITpumep 206

2-(4.4-nudbropnunepuani- 1 -mn)-5-(munepunus- 1 -un)-N-(2-cynsdhamMonnnupuans-4-

WJ1)HUKOTUHAMU
PPN
Ny S g NHe
| H O’/ \\O
5
N N
F
F
Cranus 1: TpEeT-Oy T ((4-(2-(4,4-mudropnunepunus- 1 -uin)-5-(munepuaus- 1 -

WJT)HUKOTUHAMUIO ) TUpUANH-2-mi)cynbdonmn)kapbamar Cmecy Tper-OyTi((4-(5-6pom-2-(4,4-

I TOpIUNepUANH- | -11) HUKOTHHAMUAO ) TUPUANH-2- 1T )cy b oHMI )(TpeT-Oy T )kapbamara
(ITpomesxyTounoe coenunenue 39, 50 mr, 0,08 mmonsb), kapbonata nesus (0,13 r, 0,40 mmonb) u
Ruphos Pd G2 (12 wmr, 0,016 mmonb) cycnenaupyrot B auokcane (0,80 mi). 3atem no0aBisioT
nunepuaud (23 wmxi, 0,24 MMONb) M pPEAKIMOHHBIA COCYyJ TE€PMETHYHO 3aKpPbIBAIOT U
JEerasupyroT B BakyyMme u nponyBaroT Ny (5x). Peakimonnyro cmech nepemernusaroT mpu 80°C B
TeueHne S 4 3areM 100°C B Teuenue 15 4, 3arem ¢punbTpyroT uepes cioii Celite™, npomsIBarOT
STUJIALIETATOM U KOHLIEHTPUPYIOT € MOJY4YEHHUEM YKA3aHHOTO B 3ar0JIOBKE COEAMHEHMUSI.

Cranus 2: 2-(4.4-mudropnunepunun- 1-un)-5-(munepuaus- 1-un)-N-(2-

cyJb(haMOUIITUPUINH-4-HJT)HUKOTHUHAMUL K pacTBopy tper-OyTtun((4-(2-(4,4-

audroprunepuanH- 1-mn)-5-(munepuanH- 1 -1 HUKOTHHAMUAO ) TUPHIUH-2-
wi)cynbponmn)kapbamara (46 mr, 0,079 mmons) B AXM (0,8 mu) mpu 0°C nobasnsiror TOK
(0,30 mi, 4,0 mmonp). CMech mepeMenmBaOT NMPU KT B T€YEHHE 2 4 3aTeM KOHLEHTPUPYIOT
NPOAYBaHUEM BO31yXa 1o Bepxy. OcTaTok OUHINAIOT XpoMaTorpadueii ¢ odparueHHON ¢a3oii (5-
95% MeCN B Bome ¢ 0,1% T®K, C18 koioHKa) ¢ MONYYEHHEM YKa3aHHOTO B 3arojiOBKe
coenurennsi. MCHP m/z (M+H): paccunrano 481,2, naiineno 481,5.

ITpumep 207

2-(4.4-nudropnunepuand- 1 -win)-5-(1H-nupazoi-1-uin)-N-(2-cyabphaMouanupuang-4-

WJ1)HUKOTUHAMU
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Cranus 1: TpeT-OyTHI ((4-(2-(4.4-mudropnunepunu- 1 -mn)-5-(1H-nupaszon-1-

WJI1)HUKOTUHAMUIO ) TUpuauH-2-mi)cynbdonmn)kapbamar Cmech 1H-nupasona (16 wr, 0,24

MMOJIb),  TpeT-OyTmn((4-(5-6pom-2-(4,4- nudropnunepuanH- 1 -uin)HUKOTHHAMHIO ) TUPUAUH-2-
wi)cynbhonmn)(tper-Oytmn)kapdamara (IIpomekyrounoe coequnenne 39, 50 mr, 0,08 MmMob),
kapOonara nesus (51 mr, 0,16 mmons) u Honuaa meau(I) (12 mr, 0,063 MMOJIB) CYCIIEHAUPYIOT B
JMCO (0,80 mu). 3atem nobdassitot (1R, 2R)-N,N’- numertun-1,2-nuknorekcanguamu (12 Mk,
0,079 MMoOnb), ¥ PEAKLUMOHHBIA COCYJ T€PMETHYHO 3aKPBIBAOT U JETa3UPYIOT B BAKyyMe H
MPOAYBAKOT a30TOM (5%). Peakumonnyro cmech nepemernnBaroT npu 120°C B TedyeHue S 4, 3aTeM
pa3mesIIoT Mekay BOmoW W sTmiaueraroM. OpraHWYecKHd CJIOH OTAENSIOT W MPOMBIBAIOT
Bonoi, cymar Hax NapSOs, QUABTPYIOT M KOHIEHTPUPYIOT C MOJYYEHHEM YKa3aHHOrO B
3aroJIOBKe COETUHEHUSI.

Cragus 2: 2-(4.4-mudropnunepuani- 1 -wn)-5-(1H-iupazon-1-mn)-N-(2-

cynbbamonanmupuanH-4-unm)aukoruHamun K pactBopy HeoummeHHoro tper-Oytun ((4-(2-(4,4-

mudroprnunepuans- 1-mn)-5-(1H-nmupazon- 1-min)HUKOTHHAMUIO0 ) TUPUANH-2-

wi)cynbponmn)kapbamara (44 mr, 0,079 mmons) B AXM (0,8 mur) mpu 0°C pgobasmsiror TOK

(0,30 mu, 4,0 mmonb). CMech MepeMenInBatoT MPU KT B TEYEHUE 2 9 U 3aTe€M KOHLIEHTPUPYIOT

NpoxyBaHWE BO3AyXa IO Bepxy. IllomydeHHBI OCTaTOK OYMIIAIOT Xpomarorpadpuei c

obpamiennoit ¢azoit (5-95% MeCN B Bome ¢ 0,1% TOK, C18 konoHka) ¢ moJy4eHUEM

yKaszaHHoro B 3arojioske coeauHenusi. MCHP m/z (M+H): paccuurano 464,1, HaiineHno 464.4.
IIpumep 208

N-(2-0kco-1.2-nurnaponupuanH-4-min)-2-(6-azacnupol2.5]okras-6-ui)-5-

(TpudTOPMETIUI )HUKOTUHAMU

FsC N\ 0

N
| H
N

N
P
N

K cMecu N-(2-merokcunupunun-4-mn)-2-(6-azacnupo| 2.5 okran-6-ni)-5-
(rpudropmermn)nukoruHamuna (Ipumep 143, 131 wmr, 0,322 mmons) B M@ (0,3 M)
nobasisroT ruppoxiopun nupuauHa (0,19 r, 1,6 MMoIb), U IOTYYEHHYIO CMECh HArpeBaroT MpPU
105°C B repmMeTW4HO 3aKpbITOil MpoOupke B TeueHne 16 4. JloOaBNAOT emie THMAPOXJIOPHL
nupuauHa (250 mr) u cmecp HarpeBatoT npu 105°C B Teuenme 3 wyacoB. Cmech 3arem
pazbassiror EtOAc, mpombiBaroT HaceimeHHbIM BOAHbBIM NaHCQO;, BOmo#, HacChILIEHHBIM

pacTBopoM coju, cymat Hax MgSOs U KOHLEHTPUPYIOT ¢ mojydeHueM ocrtatka. Ocratok
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npornonackuatoT CHCls 1 QUIbTPyIOT C MONyYeHHEeM YKa3aHHOTO B 3arOJIOBKE COCTUHEHHUSI.
MCHP m/z (M+H): paccuurano 393,2, Haitneno 393,1. 'H sIMP § (a./mmn.) (500 MI'u, AMCO-
dy4) 11,26 (c, 1H), 10,56 (¢, 1H), 8,56 (m, 1H), 7,97 (n, 1H), 7,33 (n, 1H), 6,79 (c, 1H), 6,41 (c,

1H), 3,52 (m, 4H), 1,38 (m, 4H), 0,33 (c, 4H).

TABJIMIIA 9 Coenunenus us npumepos 209-213 nosy4aroT COrJIaCHO METOAy CHHTE3a,

aHAJIOTUYHOMY METOAY CHUHTe3a A npumepa 208.

OUTHAPONTUPUIANH-4-

WJT)HUKOTUHAMUJ

Paccu. | Haiinen
[Ipume
CoenuHeHue HaumeHoBanue [M+H] 0
P * [M+H]*
0 /@" 5-xnop-4,6-numerun-N-(2-
Cl ™
| A H 0 okco-1,2-muruaponupuanH-4-
209 / 3872 | 3872
N N wi)-2-(6-a3acnupol2.5]okraH-
6-1J1)HUKOTHUHAMU]T
/Ct' 2-(4,4-nudropaszenan-1-um)-N-
ﬂl\/f (2-0kco-1,2-nuruaponupUINH-
210 417,1 | 417.1
4-nm)-5-
F (TpUGTOPMETHIT)HUKOTHHAMUA
/CIE 5-xnop-4,6-numeTnn-N-(2-
okco-1,2-nuruaponupuanH-4-
211 361,1 | 361,2
wn)-2-(nunepunus- 1-
WJT)HUKOTUHAMM]T
F o @ NH
F 2-(azenan-1-mn)-N-(2-okco-
AS
212 | N/ H 1,2-nuruaponupuaun-4-un)-5- | 381,1 381,2
O (TpUTOPMETHIT)HUKOTHHAMU
/Clt 2-(asenan-1-un)-5-xmop-4,6-
aumeTuin-N-(2-okco-1,2-
213 3752 | 3752

IIpumep 214

5-xJ10p-2-(4.4-mudropazenas- 1-un)-N.4.6-tpumetnn-N-(2-cynsdhamMonnnupuaug-4-

WJI1)HUKOTUHAMU
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Cragmss  1: 2 5-puxjop-N.4.6-TpUMEeTHIHUKOTHHAME Cmecy  2,5-puxmop-4,6-

JUMETHIIHUKOTHHOBOK Kkuciothl (150 wmr, 0,68 mmonb) B SOCl, (2,0 mu, 27 wmMMmoib)
NepeMeIIuBal0T NP KOMHATHOH TemmepaType B TeueHue | uwaca B armocdepe azora. Cmech
BBIMIAPUBAIOT TIPU TIOHWKEHHOM JIABJIEHUH, U TIOJYYEHHBIH OCTaTOK pacTBOPSFOT B TT'® (2 mu).
PacTBop no0aBisifOT Mo KarusiM K pacTtBopy MeraHamuHa (2,0 mu, 0,68 mMmonb) B Bome mpu
KOMHaTHOUW Temnepatype. IlonydenHyro cmech ouumaroT mnpern. TLC (meTponeiHblit
s¢up:sTinanerar 1:1) ¢ monyueHHeM YKa3aHHOTO B 3ar0JIOBKE COCTUHEHMSI.

Cragus 2: 5-xuop-2-(4.4-nudropasenan-1-min)-N.4.6-rpumernnaukoruaamMun K cmecu

2,5-nuxnop-N,4,6-tpumerrnankoruHamuga (50 wmr, 0,21 mmomb) u rugpoxiopuma  4,4-
mudropaszenana (IIpomexxyrounoe coenunenne 40, 44 wmr, 0,26 mmonb) B NMP (2 wmn)
nobasisiror DIPEA (0,11 mit, 0,64 mmonp) nipu 25°C. PeakIMOHHYIO CMECh IEpEMEITNBAIOT TPU
100°C B Teuenue 18 4, 3aTeM nOOABISIOT NOMOJIHUTENbHBIN ruaApoxiopun 4,4-nudropasenaHa
(20 mr, 0,12 MMOJB) W PEAKLUMOHHYIO cMech nepememuBaroT npu 220°C B TedeHue 2 4 B
MHUKPOBOJTHOBOM peakTope. CMech OXJIaXKIAlT N0 KOMHATHOH TeMmepaTyphl, oOpabaThiBalOT
BOIOM W BKCTparupyroT sTrianeratoM. OObeOUHEHHbIE OPraHUYECKHE CIIOU MPOMBIBAIOT
HACBHIIEHHBIM PacTBOpPOM coiH, cymar Hax NapSOs, GUIBTPYIOT U KOHLIEHTPUPYIOT NpHU
MOHMKEHHOM [IaBJIGHUU C TIIOJIyY€HHEM OCTaTKa KOTOPBIM OYHMINAIOT Xpomartorpadueil Ha
cuikarene (meTposelHblil a¢up:sTunanerar 1:1) ¢ mojgyueHHeM YKa3aHHOTO B 3arojiOBKE
COEZIUHEHHUSI.

Cramusa 3: N-(2-(N.N-6uc(2.4-numerokcudensui )cyabhaMOn ) IupUauH-4-1i)-5-XJ10p-

2-(4.4-mudropazenad-1-mn)-N.4.6-TPUMETHIHUKOTUHAMU K cMecHu S5-xnop-2-(4,4-

mudropasenan-1-mwn)-N,4,6-rpumernnaukoruHamMuaa (40 mr, 0,12 mmonb) u 4-6pom-N,N-
6uc(2,4-numerokcubeHsmn) nupuauH-2-cynbhponamuna (IIpomexyrounoe coenunenne 4, 78 wr,
0,14 mmonb) u Cs,CO3 (0,12 1, 0,36 Mmmoub) B quokcane (3 mi) nodassiror Xantphos G3 (11 wr,
0,012 mmoub). Peakunonnyo cmech nepememuBaroT npu 100°C B teuenne 18 u B atmochepe
azora. Cmecp 3arem oOpaOarbiBatoT Bomodi u a3kcrparupyror EtOAc. OObennHeHHBIE
OpPTaHHUYECKHUE CJIOM TMPOMBIBAIOT HACBHIIEHHBIM PAacTBOPOM cojiH, cymar Hax NapSOu,
(UNABTPYIOT U KOHLEHTPHPYIOT MPU MOHMKEHHOM JIaBJICHUU C TOJYYE€HHUEM OCTaTKa KOTOPBIH
OUMIIAKT XpoMaTorpadueit Ha cuukaresne (meTposieiiHbiil 3¢up dTunanerat 1:1) ¢ moaydeHreM
YKa3aHHOTO B 3ar0JIOBKE COETMHEHHSI.

Cranus 4. 5-xu0p-2-(4.4-nudropazenas-1-nn)-N.4.6-tpumermyi-N-(2-

CYJIb(GaMOMIIUPUIANH-4 - 1T )HUKOTHHAMUJT K pacTBopy N-(2-(N,N-6uc(2,4-

TUMETOKCHOEH3MIT)CyIb(haMOor) MUpuAnH-4-1)-5-x510p-2-(4,4-nudropasenan- 1-mn)-N,4,6-
TpuMmeTmHuKoTHHamua (30 mr, 0,038 mmone) B JIXM (1 mi) nobasnsror TOK (0,8 M) mpu

nepememnBanuu npu 25°C. PeakuuoHHyr0 cMmech nepeMemusaroT npu 25°C B Tedenue 1 u.
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3areM cMech KOHLEHTPUPYIOT INPH NMOHMKEHHOM JaBJICHWH M OYHUINAIOT Xpomarorpadueit c
obOpamenHoit ¢azoit (45-75% MeCN B Bome ¢ 0,1% T®K, C18 kojoHKA) ¢ MOJIyYEHHEM
ykazaHHOro B 3arosioBke coenuHeHus. MCHP m/z (M+H): paccuurano 488,1, Haiineno 488,2.
'H SIMP § (500 MI'ti, CD;0D): 8,46 (n, J=5,0 T'ny, 1H), 7,44 (n, J=1,5 I'y, 1H), 7,11 (az, J=2.0,
5,0 T, 1H), 3,54 (¢, 3H), 3,41-3,47 (m, 1H), 3,22-3,29 (m, 1H), 3,14-3,21 (m, 1H), 3,05-3,14 (m,
1H), 2,44 (c, 3H), 2,39 (c, 3H), 1,74-2,15 (m, 6H).

ITpumep 215

5-xJ10p-4.6- muMeTua-2-(4-metunuukaorekcun )-N-(2-cynshamonnnupuans-4-

WJ1)HUKOTUHAMU

B npobupky nobGasmsror #ogmn wukemsa(ll) (17 wmr, 0,053 mmonw), nupunus-2,6-
ouc(kapookcumunamun) (13 wmr, 0,053 mmonp) u muHk (70 mr, 1,1 mMmonb) U mpoOHPKY
BAKyYMHUPYIOT U 00paTHO 3anonHsoT a3otoM. 3ateM JIMA (1,0 mur) 1o6aBisiFoT B MpoOHPKY MpH
nepeMelINBaHiK B TeueHHue 5 MUHYT MpU KOMHATHOH Temnepatype. Pactsop 2,5-nuxinop-4,6-
numetit-N-(2-cyneamonnnupuaui-4-un)aukorndamuna (100 mr, 0,27 mmons), Nal (80 wr,
0,53 mmonb) u 1-Opom-4-mermnuukiorekcana (94 mr, 0,53 mmons) B JIMA (2 mi) 100aBisoT B
poOUPKY, COAEPIKAIIYIO BBIIICYKAa3aHHYIO cMech. PeakunoHHyto cMmech HarpeBaroT 10 80°C B
teyenne 12 v, 3arem cmech pazdapisator AMD (2 mit), GUIBTPYIOT U OUHINAIOT Xpomarorpadueit
¢ obpamenHoit ¢azoii (38-58% MeCN B Bonme ¢ 0,1% TOK, C18 konoHka) ¢ mojaydeHHEM
ykazaHHOro B 3arojioBke coenuHeHus. MCHP m/z (M+H): paccuurano 437,1, naiineno 437,2.
'H SIMP § (500 MI'u, CD;0D) 8,62 (n, J=5,5 I'y, 1H), 8,37 (1, J=1,5 I'n, 1H), 7,82-7,90 (m,
1H), 2,67 (c, 3H), 2,64-2,66 (M, 1H), 2,39 (¢, 3H), 1,67-1,95 (m, 6H), 1,37-1,49 (m, 1H), 0,91-
1,03 (m, 2H), 0,89 (n, J=6,5 I'y, 3H).

IIpumep 216

S-x70p-3-(4.4-mudropasenan- 1 -mn)-N-(2-cynbhamonnnupuanH-4-nin) nupasus-2-

kapOokcaMun

Cragus 1: 1-(6-xa0p-3-iognupasus-2-un)-4.4-nudropazenan K cmecu 3,5-nuxmiop-2-

tonmupasuna (4,0 r, 8,7 mmonb) u CsF (4,0 r, 26 mmonb) B JIMCO (10 mu) nmobaisitor
rugpoxiopun 4,4-nudropazenana (2,2 r, 13 mmons). PeakinoHHy0 cMech MepeMeNInBaoT pu
50°C B Teuenue 10 wyacoB, 3aTeM paCTBOPUTENb YAAIAIOT NPU TMOHWKEHHOM JaBJICHHM.
ITonyuennslii ocrarok paszOaBmsstor Bomoit u  skcrparupytor EtOAc. OObennneHHBIE

OpraHHU4YECKUEC CJION MNPOMBIBAKOT HACBIMICHHBIM paCcTBOPOM COJIM, CYLIAT HaZA 6e3BO)IHbIM
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NaSO4, QuIBTPYIOT W KOHLEHTPHPYIOT C TIOJYYEHHEM OCTaTKa, KOTOPBIH OYHINAIOT
xpomatorpadueit Ha cuinukarene (merpojeinsiii ddup/sTananerar 5/1) ¢ monydeHUuEM
YKa3aHHOTO B 3ar0JIOBKE COEIMHEHMSI.

Cragus 2: 1-(6-xa0p-3-BuHmInmupasuH-2-mi)-4.4-nudropazenan K pacrsopy 1-(6-xm0p-

3-tionnupasuH-2-un)-4,4-nudpropazenana (2,4 r, 6,4 mmonp) B TI'® (20 M) u Bome (5 ™)
nobasisiror Cs2CO;3 (6,3 1, 19 mmons), Pd(dppf)Cl, (0,47 1, 0,64 mmonb) u BunmaTprdTOpOOpaT
kanust (1,3 r, 9,6 MMoub). PeakIIMOHHYIO CMeCh era3upyoT U 00OpaTHO 3aMONHSOT a30TOM (TpH
pasza), 3aTeM peakUUOHHYK cMmech mnepememuBaioT npu S55°C B Tedyenuwe 13 uacoB. Cmech
bubTPYIOT, paszdaBisOT Bonoi u dkcTparupyioT EtOAc. O0benuHeHHbIe OpraHUYeCKHe CJIOU
MIPOMBIBAOT HACBIIIEHHBIM PACTBOPOM COJH, cymar Haa 0e3BomHbIM NapSOi, GuiasTpyroT u
KOHIIEHTPUPYIOT C MOJyYEHUEM OCTaTKa, KOTOPBII OYMIIAIOT Xpomarorpaduell Ha CHIIMKaresie
(nerponetinbiii 3¢up/sTrnanerar 10/1) ¢ monyueHreM yKa3aHHOTO B 3ar0JIOBKE COSTUHEHMS.

Cragus 3: 5-xnop-3-(4.4-nudropasenan-1-min)nupasun-2-kapoanpaerung K cmecu 1-(6-

XJIOp-3-BUHWINIHPa3uH-2-un)-4,4-nudropazenana (1,2 r, 4,4 mmons) B TT'® (15 min) u Bozme (3
i) nobasnsitor N-okcun 4-mermnmopdonmaa (1,0 r, 8,8 mmons) u OsO4 (0,014 mn, 0,044
MMOJIb). PeakiionHyro cmech nepemerntnBaroT npu 20°C B Teuenue 12 gacos, 3ateM 100aBISIOT
NalO4 (4,7 1, 22 mmonb). PeaknmonHyro cMmech nepememnBaroT npu 20°C B TedeHue eme 2
4acoB. 3aTeM CMech pa3daBisAOT BOoAOH H 3kcTparupyroT JAXM. OObequHeHHbIE OPraHuYeCKHe
cion cymar Han NapSOs, QUIBTPYIOT M KOHUEHTPHPYIOT NPU MOHWKEHHOM JaBJIEHUU C
MOJyYE€HUEM OCTaTKa, KOTOPbIi ounimarT xpomarorpadueit Ha cunukarene (5% EtOAc/rekcan)
C MOJIy4YeHHEM YKa3aHHOTO B 3ar0JIOBKE COETUHEHUSI.

Cragus  4:  5-xyop-3-(4.4-mudropazenas- 1-un)nupasud-2-kapOoHoBOW  kucjaoThl K

nepemernuBaeMoii cmecu S-xjop-3-(4,4-nudropasenan-1-un)nupasun-2-kapoanpaeruaa (0,10 r,
0,36 mmoIb), 2-meTunnOyT-2-eHa (0,10 T, 1,5 mmonb) u NaH,PO4 (0,65 T, 5,4 mmons) B tBuOH (3
vit) u Bome (2 mu) moGamisitor omHoi mopuumeit NaClO, (0,20 r, 2,2 mmonb) mpu 0°C.
Peaximonnyo cmech nepemewuBaioT npu 20°C B TeueHue 12 uvacoB. OpraHuyeckuil Cioi
CyLIAT BBIMOP)KUBAHUEM C MOJIyUeHUEM YKa3aHHOTO B 3arOJIOBKE COEIMHEHUS.

Cragus 5. tper-Oyrun  tper-Oytuin((4-(5-xa0p-3-(4.4-nudropasenad- 1 -wi)nupasud-2-

kapOokcamuno)nupuanH-2-min)cynbdonmn)kapdamar K pactsopy S-xmnop-3-(4,4-nudropasenan-

1-un)nupasuH-2-kapbonoBori  kucaotel (100 Mr HeouwmmenHoil) wu  Tper-Oytun  ((4-
aMUHONMPUANH-2-1)cyibdoHmn )(Tper-Oytun)kapbamata (IIpomexyTouHoe coenuHeHHne 8,
0,17 r, 0,51 mmonp) B upuaune (2 min) godasisror POCIs (0,064 ma, 0,69 mmons) npu 0°C.
Peaxinonnyo cmech nepememusaroT npu 0°C B Teyenue 1 yaca. CMech KOHLEHTPUPYIOT MPU
MOHIKEHHOM JaBJICHUM JIO OCTaTKa, KOTOPbIH pa30aBisitoT Bomol m skctparupyrorT EtOAc.
OO0wennHeHHbIe OpraHnveckue cion cymart Hag NaxSOs, QUABTPYIOT M KOHLEHTPUPYIOT MPH
NOHMKEHHOM JaBJIEHHH C TIOJIyYE€HHEM OCTaTKa, KOTOPbIH OYHMINAIOT Xpomartorpadueil Ha
cunukarene (50% mnerponeiineii 3pup/EtOAc) ¢ momydeHHeM YKa3aHHOTO B 3arojioBKe
COEAMHEHUSI.

Cranus 6: 5-xs0p-3-(4.4-nudropaszenas-1-un)-N-(2-cyabdhaMomanupuanH-4-

wi)nupasuH-2-kapbokcamun Pacteop tper-Oytun tper-OyTmn((4-(5-xmop-3-(4,4-mudropasemnas-
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1-nm)nupasuH-2-kapOoKcaMuI0 )TUPUINH-2-ui)cynbdormn)kapdbamara (0,19 r, 0,25 mmonb) B
TPK (2 M) u AXM (2 min) nepememnaroT nmpu 20°C B TedeHue 2 4acoB. 3aTeM pPEaKIIMOHHYIO
CMeChb KOHLEHTPHPYIOT IPH MOHIKEHHOM faBieHuH. IlonyueHHBII OCTaTOK pacTBOPSIOT B
JIM® u ounmiaroT xpomarorpadueii ¢ obparennoit ¢asoii (39-59% MeCN B Boze ¢ 0,1% TOK,
C18 xonoHKa) ¢ MoNyuyeHHEM YKa3aHHOro B 3arosioBke coenuHeHus. MCHP m/z (M+H):
paccumTano 447, 1, Haiineno 447,1. "H SIMP § (500 MI'n, CD;0D) 8,57 (n, J=5,5 ', 1H), 8,47
(m, J=2,0 T'y, 1H), 7,92-7,96 (M, 2H), 3,72-3,82 (m, 2H), 3,47 (T, J=5,5 'y, 2H), 2,29-2,40 (m,
2H), 1,91-2,07 (m, 4H).

ITpumep 217

S-xJyop-2-umkaorentui-4,6-mumerna-N-(2-cyibh aMOUITHPUINH-4 - 1) HUKOTHHAMUJT
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B npobupky nobGasmsror #ogmn wukemsa(ll) (17 wmr, 0,053 mmonw), nmupuauH-2,6-
ouc(kapookcumunamun) (13 mr, 0,053 mmonp) u mmHk (70 mr, 1,1 mMMmonp), U mpoOHPKY
BAaKyYMHUPYIOT U 00paTHO 3anonHsioT a30oToM. 3ateM [IMA (1,0 M) nobasisitoT B poOUpKy npu
nepeMelINBaHiK B TeueHHue 5 MUHYT MpU KOMHATHOH Temnepatype. Pactsop 2,5-nuxnop-4,6-
numetn-N-(2-cyneamonnnupuaud-4-un)aukorndamuna (100 mr, 0,27 mmons), Nal (40 wr,
0,27 mmonb) u Opomuukiorentana (94 wmr, 0,53 mmonb) B AMA (1,5 mur) noOaBisitoT B
poOUPKY, COAEPIKAIIYIO BBIIIEYKAa3aHHYIO cMeCh. PeakunoHHyr cMmech HarpeBaroT 10 80°C B
teyenue 12 v, 3arem cmech pazdasisitor IMD (2 mit), GUIBTPYIOT M OUMIIAIOT XpoMarorpadueit
¢ obpauennoit dazoii (39-69% MeCN B Bome ¢ 0,1% TOK, C18 konoHKa) ¢ MOJy4eHUEM
yKa3zaHHOTO B 3arojioBke coenuHenus. MCHP m/z (M+H): paccuurano 437,1, nafineno 437,2.
'H SAMP § (500 MI', CD;0D) 8,63 (1, J=5,5 'y, 1H), 8,37 (n, J=1,5 I'n, 1H), 7,87-7,88(m, 1H),
2,82-2,90 (M, 1H), 2,65 (c, 3H), 2,40 (¢, 3H), 1,80-1,92 (M, 6H), 1,38-1,67 (M, 6H).

IIpumep 218

5-xJ10p-2-(4.4-mudroprmknorekcmi)-4.,6-numetnia-N-(2-cynbh aMonnupuainH-4-

WJ1)HUKOTUHAMU
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B npobupky nobGasmsror #ogmn wukensa(ll) (17 wmr, 0,053 mmonw), nupuaus-2,6-

ouc(kapookcumunamun) (13 wmr, 0,053 mmonp) u muHk (70 mr, 1,1 mMmonb) U mpoOupky

BAaKyyYMHUPYIOT U 00paTHO 3aronHsoT a3otoM. 3ateM JIMA (1,0 mur) 106aBisiroT B MpoOHPKY MpH

nepeMelINBaHiK B TeUueHUe 5 MUHYT NpU KOMHATHOH Temnepatype. Pactsop 2,5-nuxnop-4,6-

aumetuin-N-(2-cynepamonmnnupuau-4-nn)aukorusamuna (100 mr, 0,27 mmons), Nal (40 wr,

0,27 mmonb) u 4-Opom-1,1-mudropuuknorekcana (106 mr, 0,53 mmons) B JIMA (1,5 mn)
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n00aBJIAIOT B MNPOOHPKY, COAEPIKAIIYI BBIMEYKA3aHHYI0 CMeCh. PEakLMOHHYIO CMeECh
HarpeBatoT 10 80°C B Teuenue 12 4, 3aTtem cmech pasdasisror JAMP (2 mi), GunbTpyroT U
OUMIIalOT Xpomarorpaduei ¢ obpamenHoi dasoii (43-63% MeCN B Bozme ¢ 0,1% TOK, C18
KOJIOHKA) C MOJIy4eHHUEM YKa3aHHOro B 3arosoBke coequHenus. MCHP m/z (M+H): paccunrano
459,1, maiineno 459,1. "H SIMP § (500 MI'n, CD30D) 8,61 (1, J=5,5 ', 1H), 8,37 (n, J=1,5 I'y,
1H), 7,86-7,88 (m, 1H), 2,74-2,83 (M, 1H), 2,63 (m, 3H), 2,38 (c, 3H), 2,07-2,23 (M, 4H), 1,75-
1,96 (m, 4H).

[TPUMEP ®APMAIIEBTUYECKOM KOMITO3ULUU

B kauecTBe KOHKPETHOrO BapHaHTa OCYLIECTBJEHHs MEPOPANbHON (hapMaleBTHUECKON
KOMITO3UIMH TabyieTka ¢ akTUBHOCTBIO 100 mr coctouT u3 100 Mr mo0oro usz npumepos, 268 mMr
MUKPOKPUCTAJUIMYECKON LEJUTI0NI03bl, 20 MI' KpOCKapMeJIJI03bl HATpUsl U 4 MI' cTeapaTa MarHusl.
ChHayana CcMeIIMBAIOT  aKTUBHBIM  areHT, MHUKPOKPUCTANIMYECKYIO  LEJUIIOJIO3y U
Kpockapmesuio3y. CMech 3aTeM CMa3bIBAIOT CTE€APATOM MAarHus M MPECCYIOT B TAOIETKH.

BUOJIOTUYECKHWE AHAJIM3bI

Meronuka 3kcnepuMenTa asannsa Qube®

Coenunaennsi TecTupyroT Ha kaHajgax Nayl.8 u Nayl.5 denoseka, craOuiIbHO
SKCIPECCUPOBAHHBIX B 293 kieTkax nmodek smOpuona yenoseka (HEK). M3mepenust HaTpueBoro
Toka Ha Qube® mpoBOmAT ClenyIUM 00pa3oM: aBTOMATH3UPOBAHHBIE 384-TyHOYHBIC aHATH3BI
¢ ¢ukcanueit morenmmana Ha twiarpopme Qube® (Sophion Biosciences) NMPUMEHSIOT st
U3MepEeHUs] MHIMOMPOBAaHUS MOTOKA HAaTpus uepe3 kaHajibl Nayl.8 u Nayl.5 uenoseka. 3anucu
¢ukcanmu moreHmana LenbHbIX kieTok mposomaT Ha QChips® (Sophion Biosciences) mpu
KOMHaTHOU Temneparype. M3mepenus Toka Nay1.8 Ha Qube® nomyvaror crnenyromum o0pazoMm:
Toku Nayl.8 BeBbBatoT 10 cexkyHmHOU mocienoBareabHOCThI0 uMmyiabcoB 1 I'epu (I'm) or
UCXOMHOro noteHupana -90 MuwumBogbsT (MB), 1OCTaBIA€MOr0O B KIETKU OfMH pa3 B MUHYTY B
KOHTpPOJIbHBIX ycioBusix (Tosbko JAIMCO) u nocne nobaenenus coequnenusi. CTUMYIHPOBaHUE
MOCJIEZIOBATENIbHOCTBIO TIOTEHIMANa 1 repi] COCTOUT U3 JECATH TeCTUPYEMBIX UMITYJIbCOB 10 10
MWLMBONILT (MB) B Teuenne O MmuMCeKyHI (MC), 332 KaXIbIM M3 KOTOpPbIX cieayer 980
MUJUIMCEKYHIHass  penojspusauuss 10 -67 wmwumBoasT. B konue  10-cexyHpHOro
CTUMYJHPOBAHUS MOCJIEI0BATENIbHOCTBIO HMITYJIbCOB, 5-cekyHAHyI0C CTaAHIO
runepnoysapuzaund 10 -100 mMuuBoasT (MB) mcmone3yroT miis BoccraHoBieHus: Nayl.8 or
ObicTpoil MHakTHBAaUWH. [IMKOBble TOKM, BbI3BaHHbIE | M 10 TeCTUPYyEeMBIMH HMITYJIbCAMHU
NPUMEHSIOT Aisi onpeneneHuss 3HadeHUHd ICsy 1011 WHrMOMPOBAHUSI B COCTOSIHUM TIOKOSL U
UHTUOMPOBAaHUSI B WHAKTHUBHPOBAHHOM coOCTOsiHUM. M3mepenue Toka Nayl.5 Ha Qube®
NPOBOAAT CIEAYIONM 00pa3oM: TOKH Nay1.5 Bb3biBatoT 20 CEKyHIHON MOCIEN0BATEIBHOCTHIO
UMIYJIbCOB 3 Tepua B KOHTPOJBHBIX ycioBusax (tompko JAMCO) m mocne noOaBneHHs
coenuHenus. IlocienoBareabHOCTh UMITYJIBCOB COCTOUT U3 LecTUAECATH 20 MUJUIUCEKYHIHbBIX
TECTOBBIX HUMMYJIBbCOB 10 0 MHJUTMBOJBT OT HUCXOOHOro moteHuuana -80 MuyumBoibT (MB).
CpenHue NMUKOBBbIE TOKHU, BbI3BAHHBIE MOCIEIHUMHU 3 TECTUPYEMbIMU HUMITYJIbCAMH MPUMEHSIOT
st onpenenenus 3nadenuii ICsy qyst uarnOuposanus Nayl.5.

Crnenyromue Oydepsl npumensitor as 3anucedt Qube®: Bruemnuii Oydep nius Qube®
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3ammceit Nay1.8: 150 NaCl, 2 CaCl,, 5 KCIl, 1 MgCl,, 10 HEPES, 12 nekcrposa, BuemHuii
oydep mns Qube® 3ammceri Nayl.5: 120 N-metun-D-mmrokamun, 40 NaCl, 1 KCl, 2,7 CaCl,, 5
HEPES, 0,5 MgCl,; u Bayrpennunii Oydep s sanuceit Qube®: 120 CsF, 30 CsCl, 10 EGTA, 5
HEPES, 5 NaF, 2 MgCl,.

Jns Bcex skcniepuMeHTOB Qube® NpUMEHSIOT aHalIu3bl B aBTOHOMHOM DPEXUME IS
OIIpeAeJIeHUs O MHTHOMPOBAHUS KaK (PYHKLMH OT KOHLIEHTPALUH JIEKaPCTBEHHOTO CPECTBA.
3nauenus 1Csy onpenessitoT MOATOHKON ¢ ypaBHEHHEM XWILIA.

Coenunenus: Hacrosimero u3ooOperenuss umeroT 3HadeHus: [Cso ans Na,1.8 B aHanuze
Qube® menee yem 10 mukpomoneii. Y nenvHbie 3Hauenus 1Csy coenunenuit u3 npumepos 1-218

B aHauze Qube® mepeuuciens! B Taduie 1.

Tabnuna I 3navenust ICsy (HM) nnst npumepos B Qube® ananmusze Na, 1.8
ITpumep 1C59 (HM) ITpumep ICso (HEM)
1 406 110 505
2 2189 111 633
3 2377 112 8413
4 5431 113 9332
5 820 114 95
6 355 115 1,6
7 2827 116 32
8 2354 117 18
9 816 118 54
10 174 119 30
11 212 120 29
12 94 121 58
13 4,1 122 20
14 45 123 28
15 6,5 124 50
16 12 125 144
17 3,1 126 21
18 0,9 127 220
19 1,6 128 94
20 67 129 753
21 4,5 130 3877
22 3,0 131 2,0
23 2,6 132 5.3
24 2,1 133 12
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25 5.4 134 155
26 1856 135 57
27 31 136 494
28 1303 137 26
29 31 138 5.8
30 4,0 139 16
31 4,1 140 91
32 4,3 141 245
33 35 142 29
34 50 143 1540
35 74 144 36
36 147 145 161
37 1247 146 177
38 24 147 22
39 441 148 26
40 4,1 149 57
41 5.1 150 77
42 341 151 89
43 37 152 155
44 59 153 310
45 1793 154 84
46 1.0 155 60
47 3.9 156 58
48 12 157 82
49 1,4 158 41
50 14 159 1627
51 6.6 160 9.2
52 2.8 161 63
53 0.8 162 22
54 2.1 163 10
55 1.4 164 3.3
56 9.1 165 2,1
57 31 166 13
58 10 167 52
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59 116 168 17
60 14 169 6.9
61 15 170 24
62 105 171 9.2
63 20 172 0.3
64 23 173 199
65 94 174 4,1
66 88 175 53
67 25 176 1094
68 29 177 2,8
69 82 178 13
70 41 179 102
71 60 180 14
72 714 181 17
73 225 182 62
74 319 183 82
75 233 184 0.5
76 389 185 3.8
77 2978 186 1288
78 5077 187 141
79 21 188 5.9
80 31 189 13
81 39 190 31
82 54 191 124
83 114 192 163
84 147 193 654
85 152 194 1555
86 172 195 2774
87 223 196 5186
88 275 197 244
89 275 198 425
90 294 199 5071
91 616 200 9665
92 659 201 1,3
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93 707 202 1.9
94 745 203 139
95 1419 204 55
96 1621 205 71
97 1896 206 363
98 2366 207 1081
99 2558 208 287
100 4629 209 12
101 3.9 210 86
102 27 211 357
103 166 212 570
104 56 213 80
105 696 214 347
106 103 215 6.6
107 139 216 80
108 191 217 3.2
109 289 218 24

Ob6bem (Qopmysbsl H300peTeHUsT He MOJDKEH OrPAaHUYHMBATHCS TMPEANOYTHTEIbHBIMU
BapHaHTAMHU OCYIIECTBJIEHUS, U3JIO)KEHHBIMH B MPUMeEpax, HO JOJDKEH UMETh CaMYI0 IIHUPOKYIO
HUHTEPIIPETALNIO, COBMECTHMYIO C OMTUCAHUEM B LIEJIOM.

Xotss wuzoOpereHune ObUIO ONUCAHO U MNPOMUIIOCTPUPOBAHO CO  CCBUIKOM  Ha
OTpeeIeHHbIe KOHKPETHbIE €r0 BAPHAHTBI OCYIIECTBIICHHS], CIELUANUCTBI B JAHHOW 00JaCTH
TEXHUKH TIOHMYT, YTO Pa3JInYHbIE aJanTallly, U3MEHEHHsI, MOAU(HUKALIMN, 3aMEHbI, yIaJIeHHUs
Wik 100aBJICHHUS] METOAMK U MPOTOKOJIOB MOTYT OBbITh BBIMOJIHEHBI O€3 OTKJIOHEHHsS] OT 00beMa
uzobperenusi. Hampumep, 3pdexTuBHbIE HO3UPOBKH, OTIHUYHBIE OT KOHKPETHBIX JO3HPOBOK,
U3JIOKEHHBIX B HACTOSIIEM JOKYMEHTE BbIIIe, MOTYT OBITb TPUMEHUMBI KaK CJIEIACTBHUE
BapHalMii B pPEaKUUU MJICKOMHUTAIOIIErO, TOABEPTaOIIErocss JICUEHHIO, MO JIIOOOMY U3
MOKA3aHUH COENMHEHUSIMH HACTOSIIEr0 H300peTeHus, YyKa3aHHbIMU Bbime. HaOiromaemble
KOHKpETHbIE (hapMaKOJIOTHYECKIE OTBEThI MOTYT BAPbUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHBIX
BBIOPAHHBIX AKTUBHBIX COSNMHEHUN WU HaMW4usi (apMalleBTHUYECKHX HOCHUTENIEH, a TakkKe OT
TUIA UCTOJIb3YEMOW KOMITO3UIIMK U Croco0a BBEACHHS, M TaKHe OXXHIAaeMble BapUAIlUU WU
pa3iuuus B Pe3yJbTaTax pPacCMATPHBAIOTCS B COOTBETCTBHHM C OOBEKTAMU W TPAKTUKAMH

HACTOSIIIET0 M300pETEeHNSI.
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D®OPMYJIA U3OBPETEHUS
1. Coenunenue cTpykTypHOH dopmyis I:
O
R1
N
RZ

R3

I

WK ux (papMareBTUYECKH MPUEMIIEMON COJH, TIe

A SIBIISIETCSI F€TEPOAPUIIOM HITH T€TEPOAPUIIOM, KOHJIEHCUPOBAHHBIM C HACBIIIIEHHBIM WU
HEHACBIIIEHHBIM S5- WM O-4JEHHBIM KOJBLOM, coaep:kamum 0-3 rerepoaroMa, HE3aBUCHUMO
BbIOpaHHbIX 13 O, S u N(Rh)q, I7ie KQXAbIi reTepoapuil, S-4JI€HHOE KOJIbLO U 6-4JIEHHOE KOJIbLO
HE 3aMELIEHO MU 3aMEIIEHO OT OJHOrO IO MSTH 3aMECTUTENISIMH, BHIOpaHHBIMU U3 R,

B sBrsieTcss rerepoapuiiom, rae rerepoapuil He 3aMelleH WJIH 3aMelleH OT OJHOTO [0
Tpex 3aMeCTHTeJsIMH, BbIOpaHHbIME 13 RP;

R' BBIGHPAIOT U3 IPYIIIBL, COCTOALIEH 13!

(1) Bomopona,

(2) -SO:zH,

(3) -SO,NH,,

(4) -SO,NR°C_gankuna,

(5) -SO,NRC(O)Cganxuna,

(6) -SO,NRC,_sankenuna,

(7) -SO,NR°C3 gLk 10aNKMNIA,

(8) -SO,NRC(0O)CsgLuKI0aNK1IA,

(9) -SO>NRC, gLk IoreTepoankuna,

(10) -SO,NRC(O)C_gLIUKIIOreTEPOANTKIIIA,

(11) -SO,NR"-apuia,

(12) -SO,NR°‘-rerepoapua,

(13) -SO,Cankuna,

(14) -SO,C_sankeHuna,

(15) -SO,C;glLuKI0ATKHIIA,

(16) -SO,C, guMKIOTETEPOATKUIIA,

(17) -SOsapuna,

(18) -SOsrerepoapuna,

(19)-S(O)R’,

(20) -SR/,

(21) -C(O)NHy,

(22) -C(O)NR°R/,

(23) -CO-H,
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(24) -COaR,

(25)-C(O)R’,

(26) -CN,

(27) CF;,

(28) ranorena,

(29) -OH,

(30) -OC,_gankuia,

(31) -OC,_gankenuna,

(32) -OC5_gHuKII0aNKMIa,

(33) -OC, guukyoreTepoajIKuma,

(34) -O-apuna,

(35) -O-rerepoapmuna,

(36) -OC(O)R/,

(37) -OC(O)NR°R,

(38) -OC(O)N(R'),

(39) -Cygankuina,

(40) -C,_¢ankeHuna,

(41) -C_guHKI0ATIKHIIA,

(42) -C,_guuKIIOTETEPOANIKIIIA,

(43) apwa,

(44) rerepoapmua,

(45) -(CH,),NR°C(O)R’,

(46) -(CH,),NR°C(O)OR/,

(47) -(CH2),NR*C(O)N(R),,

(48) -(CH,),NR°C(O)NR°R/,

(49) -(CH,),NR°C(O)N(R),

(50) -(CH,), NR°S(O)R’,

(51) -(CHp)uNR*S((O)uN(R),

(52) -(CH,),NR°S(0),NR°R/,

(53) (CHy)sNR°S((0)uN(R))s, 1

(54) -(CH,), NR°R/,

rae kaxaeiidi CH,, anku, ankeHut, UKIOANKII, [IUKJIOTETEPOANIKIII, apUIT U T€TEPOaPHIT
He 3aMeLIeH MM 3aMeLIeH OT OHOrO JI0 YeThIPEX 3aMECTUTE/SIMHU, BbIGpaHHbIMH 13 RY;

R? BBIOHPAIOT U3 IPYIIIIbL, COCTOALIEH 13!

(1) Bomopona u

(2) -Csankuna;

R’ BBIGHPAIOT U3 IPYIIIIbL, COCTOALIEH 13!

(1)  moHomMKIMYecKOoro,  OWIMKIMYECKOro  wiM  crnupouukianmdeckoro  Cs.
12LIUKJIOAJTKUIBHOTO KOJIbLIA U

(2)  MOHOUMKINYECKOro,  OWIMKIMYECKOro  wiu  crnupouukiandeckoro  Co.
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12LIUKJIOT€TEPOATKUIIBHOTO KOJIbIIA,

7€ IUKJIOreTEPOAIKII CONEPKUT 1-4 rerepoaroma, HE3aBUCHMMO BbIOpaHHbIX U3 N(R™),,
O u S, rae kaxn0e HUKJIOANKUIBHOE KOJBLO U KKI0€ LUKJIOTETEPOATKIIBHOE KOO MOXKET
OBITb KOHACHCHPOBAHO C apWIOM WIH TeTEePOapuiioM, M TAE€ KaXAbIH LUKIOAIKUI,
LUKJIOTETEPOANIKIII, apuil U TreTepoapuwyl He 3aMelIeH WM 3aMelleH OT OAHOr0 /10 BOCHbMHU
3aMECTUTENISIMH, BhIOpaHHBIMU 13 R,

KaxkIbiid R® BBIOUPAIOT U3 TPYIINIbL, COCTOSIIEH U3:

(1) -Ci¢ankuna,

(2) -OC_gankmina,

(3) ranorena,

(4) -OH,

(5) okco,

(6) -CN,

(7) -Cs_gLIMKI0ATKIIA, U

(8) -Cy_sumKIoreTepOoaIKuIa,

r7e KKIbIA AJKWJ, MUKIOAJKWI U [UKJIOT€TEPOATKIII HE 3aMEIIeH WM 3aMEIeH OT
OITHOTO JO WLIECTH 3aMecTHUTeNsiMu, BblOpaHHbIMH u3 rajorena, OH, NH,;, NH(C;ankuna) u
N(Cysankmmna);;

kaxpii R® HesaBucHMO BBIOUPAIOT U3 TPYIIIIBI, COCTOSIIIECH U3:

(1) -CFs,

(2) -CF,CFs-,

(3) -CHF,,

(4) -OCHF,,

(5) -OCH,CFs,

(6) -OCF,

(7) CN,

(8) ranorena,

(9) -Si(Cy¢ankuna)s,

(10) -C1_6aJ1KI/IJI-O—Rk,

(11) -Cy¢ankmuna,

(12) -C,_¢ankeHurna,

(13) -C,.¢ankunuia,

(14) -C5_guKI0aIKuiIa,

(15) -C,_guuknorerepoankunia,

(16) apuna,

(17) rerepoapmuia,

(18) -C1sanxmn-Cs ¢LIUKIOAJIKHIIA,

(19) -C_sankun-C,¢LIUKJIOTETEPOATKUIA,

(20) -Csanxunapuina,

(21) -C\_sanxunrerepoapuia,
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(22) -Cysankernnn-C3 ¢ LIUKJIOATKHIIA,

(23) -Cy_gankeHun-C, ¢ LIUKIOreTePOATKUIA,

(24) -C,_gankeHunapuia,

(25) -Cy sankeHunrerepoapua,

(26) -C,_gankuami-C;_gLIUKIO0AIKHIA,

(27) -C-6aNKUHWILUKJIOT€TEPOANTKIIIA,

(28) -CsankuHmIApHUIA,

(29) -C, gankuHUITETEPOAPHIIA,

(30) NO,

(31) -OH,

(32) -(CH»),-OCankuna,

(33) -(CH»),-OC;sankenuna,

(34) -(CH,),-OCysankununa,

(35) -(CH»),-OCs.gumknoankuna,

(36) -(CH;),-OC;_¢rereponnkioankuna,

(37) -(CHy),-O-apuna,

(38) -(CH3),-O-rerepoapurna,

(39) -OC_gankuin-C;_gLIUKJIOAIKHIIA,

(40) -OC_sankun-C, ¢reTepOoLUKIOaTKUIA,

(41) -OC_gankunapuna,

(42) -OC_gankunrerepoapuia,

(1) -S(0)aR",

(43) -C ) sanmkun-S(O)xR",

(44) -C(O)R",

(45) -N(R'), u

(46) -NR'R¥,

roe kaxmblii R” He 3aMelleH WM 3aMelleH OT ONHOTO [0 ISTH 3aMEeCTUTENSIMIL,
BHIOpaHHbIME 13 R';

Kakabli R® HE3aBUCHMO BBIOUPAIOT U3 MPYIIIIbI, COCTOSILIEH U3:

(1) -CFs,

(2) -CH2CFs5,

(3) -CHE,,

(4) -OCHF,,

(5) -OCFs,

(6) CN,

(7) okco,

(8) -OH,

(9) ranorena,

(10) -Ci¢ankmna,

(11) -Cy¢ankeHuna,
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(12) -CysankuHmN,

(13) -C5_gIUKI0IKHIIA,

(14) -C,_guuknorerepoankuia,

(15) -Cy_anxmn-Cs_glIUKJI0AJIKHIIA,

(16) -Cysankmn-C,_¢LIUKJIOTeTEPOATKIIIA,

(17) -Csanxunapuna,

(18) -Csanxunrerepoapurna,

(19) -Cyankenui-Cs_gLIUKIOAIKHIIIA,

(20) -C\_sankeHunapwuia,

(21) -C\_sankeHunarerepoapua,

(22) -C\_sankeHnn-C, ¢ IUKIOTeTEPOATKUIIA,

(23) -Cy_sankuani-C;_gLIUKIOATKHIA,

(24) -Cy_gankuHun-C, ¢ IUKJIOTETEPOATKUIA,

(25) -CygankuHUIapuIa,

(26) -C, gankuHUITETEPOAPHIIA,

(27) -OC_gankuna,

(28) -OC,_gankenuna,

(29) -OC,_gankunHumIA,

(30) -OC5_gHUKIJIOAJIKHIIA,

(31) -OC,_¢rerepouukioaIKua,

(32) -O-apuna,

(33) -O-rerepoapuina,

(34) -OC_sanKuIUKIOATIKHIIA,

(35) -OC/_sankuammkiIoreTepoaIKuia,

(36) -OC,sankumnapuna,

(37) -OC_gankunrerepoapuia,

(38) -S(O)mR",

(39) -S(O)R™,

(40) -S-R",

(41) -Cysanxmn-S(O),R",

(42) -C(O)R™,

(43) -C(0)Cyganxun-R",

(44) -OC(O)R",

(45) -CO.R",

(46) apuna u

(47) rerepoapmuia,

rac Ka)KI[bIﬁ RC HE 3aMCIICH MK 3aMCIICH OT OJHOro0 A0 IATH 3aMCCTHUTCIISAMU,
BbIOpaHHbIMK 13 RE;

R HezaBucMO BBIOMPAIOT U3 TPYIIIbI, COCTOSIIIEHN U3:

(1) Bomopona,
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(2) ranorena,

(3) OH,

(4) okco,

(5) -C¢ankuna,

(6) -OCsankmnina,

(7) NHo,

(8) NH(C.¢ankuna) u

(9) N(C¢ankuna),;

KakIblii R® HE3aBUCHMO BBIOUPAIOT U3 MPYIIIIbI, COCTOSILIEH U3:

(1) Bomopona u

(2) -Ci¢ankuna,

kbl R BBIOMPAIOT U3 IPYMIIBI, COCTOSIILEH H3:

(1) ramorena, F

(2) -Cankuna,

(3) -OH,

(4) -OCsankuina,

(5) -OC5_guKiIoaNKmIa,

(6) -OC,¢uKIOreTEPOANKIIIA,

(7) CN,

(8) -NH,,

(9) -NH(C,¢ankuna),

(10) -NH(C;_¢uknoankmunia),

(11) -NH(C,_¢1ruknorerepoankmuia),

(12) -N(C_¢ankumna);,

(13) -N(C3_6LIUKJIOATKIIA); U

(14) -N(C,_LIUKJIOTeTEPOATKHIIA);,

r7ie KaKIbld aJKWJ, [UKIOAJKWI W IUKJIOT€TePOANKIII HE 3aMEIIeH WMJIM 3aMelleH OT
OITHOTO JIO TpeX 3aMEeCTUTENIIMU, HE3aBHCUMO BbIOpaHHbIMU u3. -OH, rajoreH, muaHo U -
S(0),CHz;

KakIblid R® BRIOMPAIOT U3 IPYMIIbIL, COCTOSIIEN U3:

(1) ranorena,

(2) C¢ankuna,

(3) -OH,

(4) -OCsankuina,

(5) -S(O)n-C1gankuna,

(6) -CN,

(7) -CF;,

(8) -OCHF, u

(9) -OCF;,

e KaKAbIM aJKujJ He 3aMeIeH WM 3aMeIleH OT OIHOTO 10 TPEX 3aMECTUTCIISIMHU,
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He3aBHCUMO BrIOpanHbME 13: -OH, ramorena, uuano u -S(0)2CHs;

kaxpii R" HesaBucHmMo BBIOUPAIOT U3 TPYIIIbI, COCTOSIIIEH U3:

(1) Bomopona u

(2) -C\¢ankuna,

Kaxbii R’ He3aBHCHMO BBIOMPAIOT U3 TPYIIIIbI, COCTOSIIIEN 3!

(1) Bomopona u

(2) -C,¢ankuna;

Kbl RI BBIOUPAIOT M3 TPYIIIbL, COCTOSLICH U3

(1) -Cy¢ankuna,

(2) -Cy¢ankenurna,

(3) -C;6lLIUKI0ATIKHIIA,

(4) -C,guMKIOTETEPOATKUIIA,

(5) apuna u

(6) rerepoapma,

r7ie KQKAbIA aJIKWII, aJKSHIWI, [UKJIOAJKWI, LIUKJIOTETEPOATKIII, apUjl U TeTepoapul He
3aMeIleH WM 3aMeIleH OT OJHOTO JI0 TPeX 3aMEeCTUTEIISIMU, HE3aBUCUMO BbIOpaHHBIMU U3 -C)
canikuia, -Csumkioankuna, -OH, -OCigankuna, -OC3¢lIMKIIOANKUIIA, TaJOreHa, [UAaHO U -
S(0),CHz;

kaxpii R BBIOMPAIOT U3 IPYIIIbL, COCTOSIIIEH U3:

(1) -Cy¢ankuna,

(2) -C,¢ankeHuna,

(3) -C5_¢LIUKI0IKHIIA,

(4) -C5_gLIUKIIOANKHIIA,

(5) -C,sumKorerepoaKuia,

(6) apuna u

(7) rerepoapuna,

I7Ie KaXXAbIA aJKWII, aJKSHWI, [UKJIOATKWI, LIUKJIOTETEPOATKIII, apujl U TeTepoapul He
3aMeIleH WK 3aMeIleH OT OJHOrO A0 TPeX 3aMECTUTENSIMH, HE3aBUCUMO BbIOpaHHbIMU U3: -Cj
canikua, -Csumkioankuna, -OH, -OCigankuna, -OCs¢LIMKIOANKUIIA, TaJOreHa, LUaHO U -
S(0).CHj3;

Kaxpii R™ BBIOMPAIOT U3 TPYIIIBI, COCTOSIIEH H3:

(1) -C, ¢ankmna,

(2) -C,¢ankeHurna,

(3) -C36lIUKI0ATIKHIIA,

(4) -C,guMKIOTETEPOATKUIIA,

(5) apuna u

(6) rerepoapuia,

r71e KaXAbIA aJKWI, aJKEHWI, [UKJIOAJIKIII, LUKJIOTETEPOATKUJ, apujl U TeTepoapusl He
3aMeIleH WK 3aMeIleH OT OJHOTO A0 TPeX 3aMECTUTENSIMH, HE3aBUCUMO BbIOpaHHBIMU U3: -Cj.

canikuia, -Csgumkioankuna, -OH, -OCigankuna, -OC;lIMKIOANKWIA, TaJIOreHa, [UAaHO U -
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S(0)CHs;

Kaxablii R™ He3aBMCUMO BBIOMPAIOT U3 TPYIIIbL, COCTOAIIEN U3:

(1) Bomopona u

(2) -Ci¢ankuna,

KaXIbI n He3aBUCUMO paseH 0, 1, 2, 3 uim 4;

KaKIbII m He3aBUCUMO paseH O, 1 unu 2;

KayKAbIA p He3aBUCcUMO paseH 0, 1, 2, 3 unu 4;

KQKIbIN  He3aBUCUMO paBeH 0w 1; u

Ka)KZIbIi I He3aBUCUMO paBeH O unu 1.

2. CoenuHeHue 1Mo NMyHKTY 1, rae R* sinsiercst BOJIOPOZIOM; WJIH €ro (papMaleBTUIECKH
npuemiemasi CoJib.

3. CoenuHeHue o MyHKTY 1, rae A sBiseTcs reTepoapuiioMm, IJe TIeTepoapusl He
3aMeEINeH WM 3aMeNIeH OT OIHOTO IO YETBIPEX 3aMECTHUTENSIMH, BhIOpaHHbIMU U3 R”, unm ero
(bapMaLeBTHUECKH MTpHEMIIEMasi COJIb.

4. CoenuHeHHe 1O MYHKTY 1, rae A BbIOMPAOT U3 TPYIIIBL, COCTOSIIEH 3!

(1) nmupunusa,

(2) nupumuanHa,

(3) nupasuHa,

(4) nanasona,

(5) mmunaszo[ 1,2-a]mupununa,

(6) nmuppono[3,2-clnupunuHa,

(7) nuppono[2,3-b]nupuanna,

(8) mupasomna,

(9) Tnodena u

(10) 1,2,4-okxcanuasona,

rae A He 3aMelIeH WM 3aMeleH OT OJHOTO O YEThIPEX 3aMECTUTEINISIMHU, BBIOpaHHBIMU
u3 R?; unu ero apmaneBTMIeCKH MpUeMIEMast COJlb.

5. CoenuHeHune Mo MyHKTY 1, rae A sBIseTCs NUPUAMHOM, TA€ MUPHUIUH HE 3aMelleH
WIM 3aMEIlEH OT OJHOrO 1O TPeX 3aMECTHTENSAMHM, BbIOpaHHbIMM u3 R" wmmm ero
(bapManeBTHYECKH MTPHEMJIIEMasi COJIb.

6. CoenuHenue no nyHKTY 1, rae B BBIOMPAtOT U3 rPymIibl, COCTOALIECH U3:

(1) nupaswuHa,

(2) nupununa,

(3) nupumuanHa 1

(4) nupunasuxa,

rae Kaxaell B He 3aMmelmeH wiM 3amelmeH OT OJHOIO A0 TPeX 3aMEeCTUTENsIMU,
BHIOpaHHbIME 13 R®; 1 ero hapManeBTHIECKH IIpUeMIeMast COJlb.

7. Coenunenue no nyHKTY 1 rne B BeIOMparOT U3 rpymnmbl, COCTOSIIEH U3:

(1) nmupunusa,

(2) nupumuanHa 1
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(3) nupunaszuxa,

rae Kaxapli B He 3aMelmeH wiM 3amelleH OT OAHOIO 10 TpeX 3aMECTUTEISIMH,
BhIOpaHHbIME 13 R®; 1 ero hapManeBTHIECKH IpUeMIeMast COJlb.

8. CoenuneHue no nyHKTy 1, rae B sBasercs nupuanHOM, rie NUPUANH HE 3aMeLleH WU
3aMeIeH OT OJHOTO O TPeX 3aMEeCTHTENsAMH, BHIOpaHHbIME U3 R®; mm ero (apMareBTHuecKku
npuemiieMast CoJlb.

9. CoenuHenue no NyHKTy 1, rae R' BBIOMPAIOT U3 IPYIIIBL, COCTOSIIEH H3:

(1) -SO,NH,,

(2) -SO,Cankuna,

(3) -SO,NH-C_¢ankuina,

(4) -SO,C5_gLMKI0ATIKIIA,

(5) -C(O)NH,,

(6) -CO-H,

(7) CN,

(8) ranorena,

(9) -OH,

(10) -OC,_gankuna,

(11) -Ci¢ankuna u

(12) -CF;,

r€ KaXAbIM aJIKWI W LUKJIOAJKWUJI HE 3aMEINeH WIM 3aMEeLleH OT OAHOro A0 Tpex
3aMecTHTeNsIMH, BEIOpaHHBIME 13 RY; 1y ero (papMarieBTHHecK npreMIeMas Collb.

10. Coenunenne no nyHKTy 1, roe R' BBIOMPAIOT U3 TPYIIIbI, COCTOSIIIEH U3:

(1) -SO;NH,,

(2) -C(O)NH, u

(3) -OH;

WM ero (papMaleBTHUECKU TPpUeMIIeMast COJIb.

11. Coenunenune mno nyHkry 1, rae R’ BBIOMPAIOT W3 TPYIIbL, COCTOSIIIEH H3:
MOHOIMKJIUYECKOTO, OUIMKINYECKOTO WM CIUPOLUKINIECKOro C3 gITMKIOANKUIBHOTO KOJbLA
51 MOHOLIMKJINYECKOTO, OMLMKJINYECKOTO U CIUPOLIUKINYECKOTO Ca.
12LUKJIOTETEPOANIKUIBHOIO  KOJIbLIA, TIA€ LMKJIOTeTEepOaIKuyl Ccomaep:kutr 1-4 rerepoaroma,
He3aBuCUMO BbIOpaHHbIX 13 N(R™),, O u S, ¥ rie Kaskablil HUKIOAIKHUI U [IUKJIOTETEPOATIKIIT HE
3aMeEINeH MJIM 3aMEIIEH OT OJHOTO 10 BOCHMHU 3aMECTUTEISIMM, BbIOpaHHBIMU U3 R°;, wiu ero
(bapmManeBTHIECKH MTpHEMIIEMasi COJIb.

12. Coenunenue mo myHKTY 1, rae R® sBsiercs MOHOLMKJIMYECKUM, OUIUKITHYECKIM
Wi cnupouukianueckuM  Co pLIUKIIOreTepPOAKMUIBHBIM — KOJBLOM, TIJl€é LMKJIOreTepOaKuI
conepskut a3oT u 0-3 rerepoaroma, He3aBUCUMO BbiOpaHHbIX U3 N(R™),, O u S, u rue kaxubiii
LUKJIOTeTepOAKUI HE 3aMELIEH WIM 3aMEIleH OT OAHOIN0 10 BOCBMM 3aMECTUTENSIMH,
BbIOpaHHbIMU U3 R, My ero (hapManeBTHYECKU pUeMIeMas COJlb.

13. CoenuHenne no nyHKTy 1, roe R’ BBIOMPAIOT U3 TPYIIIbL, COCTOSIILEH U3:

(1) umknorekcana,
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(2) uuknorenTana,

(3) nupponunuHa,

(4) azeTnnuHa,

(5) nunepuauHa,

(6) nunepasuHa,

(7) azenana,

(8) mopdonuna,

(9) Tnomoponuna,

(10) okcazemnaHa,

(11) n3ounnonuHa,

(12) AUruapPON30XUHOJIMHA,

(13) azabunmkio[2.2.1]renTaHa,

(14) azabunukio[3.1.1]renTaHa,

(15) azabunukio[4.1.0]renTaHa,

(16) azaburukio[3.2.1]okraHa,

(17) azabunmkio[3.2.0]renTaHa,

(18) azacrimpo[2.5]okTaHa,

(19) nurunporueno|3,2-c|mupuanHa,

(20) npurunpoummnasol 1,2-alnupazuxa u

(21) rexcarunpodypo[3,2-b]nuppona,

rae R® He 3aMelnen wim 3aMelneH OT OXHOTO 0 BOCHMH 3aMECTHTENCH, BBIODAHHBIX H3
R®; unu ero papMaleBTUUECKH TPUEMIIEMast COJb.

14. Coenunenne 1o nyHKTy 1, rae R BBIGHParOT U3 rpymmbl, cocTOAMIEH 13!

(1) nupponunuHa,

(2) azerunuHa,

(3) nunepuanHa,

(4) nunepasuHa,

(5) azenana,

(6) mopdonuHa,

(7) Tnomop¢onuna,

(8) okcazenana,

(9) uzonHIONMMHA,

(10) AUrUOPON30XUHOJIMHA,

(11) azabunmkio[2.2.1]renTaHa,

(12) azabunmkio[3.1.1]renraHa,

(13) azabunukio[4.1.0]renTaHa,

(14) azaburukio[3.2.1]okraHa,

(15) azabunukio[3.2.0]renraHa,

(16) asacriupo[2.5]okTaHa,

(17) npurugporueno|3,2-c|nupuanHa,
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(18) murunpoummnaszol 1,2-a]nupazuxa u

(19) rexcarunpodypo[3,2-b]nuppona,

rae R® He 3aMelnen Wi 3aMeIneH OT OXHOTO 0 BOCHMH 3aMECTHTENCH, BBIODAHHBIX H3
R®; unu ero papMaleBTUUECKH TIPUEMIIEMAst COJb.

15. Coenunenue no nyHKTy 1 rae R’ BBIOMPAIOT U3 TPYIIIBL, COCTOSIIEH H3:

(1) nunepuansa,

(2) azenaHa u

(3) mopdonuHa,

rae R? He 3aMelen uim 3amMeleH OT OIHOTO [0 LIECTH 3aMECTHTEIISIME, BHIOPAHHBIMU H3
R®; unu ero papManieBTUYECKH PUEMIIEMAst COJb.

16. Coenunenue no nyHKTy 1, raoe

A BBIOMPAIOT U3 IPYIIIBL, COCTOSALIEH U3:

(1) nmupunusa,

(2) nupumuanHa,

(3) nupasuHa,

(4) nanasomna,

(5) umupaszol 1,2-almupununa,

(6) muppono[3,2-clnupunuHa,

(7) muppono[2,3-b]nupunnna,

(8) mupasouna,

(9) Tnodena u

(10) 1,2,4-oxcaguazona,

rae A He 3aMelIeH MM 3aMELIeH OT OZHOTO A0 YeThIpeX 3aMEeCTUTENSIMU, BBIOpAaHHBIMU
u3 RY;

B BBIOMpAOT U3 rPyMITbl, COCTOSILIEH H3:

(1) nupununa,

(2) nupumuarHa 1

(3) nupunaszuxa,

rae Kaxablii B He 3amemeH WM 3aMeIleH OT OZHOTO N0 YeThIPeX 3aMECTHUTENSIMH,
BhIOpaHHbIME 13 R”;

R' BBIGHPAIOT U3 IPYIIIIbL, COCTOALIEH H3:

(1) -SOzH,

(2) -SO,NH,,

(3) -SO,Cankuna,

(4) -SO,NH-C,_gankuina,

(5) -SO,C3_guKIOATKIIA,

(6) -C(O)NH,

(7) -CO2H,

(8) -CN,

(9) ranorena,
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(10) -OH,

(11) -OC,_gankuna,

(12) -Ci_¢ankuna u

(13) -CFs,

rae KaKObld alKWiI U LUKJIOAJKWJI HE 3aMelleH WIM 3aMellleH OT OJHOro 10 Tpex
3aMeCTUTE ISIMH, BEIOpaHHBIMH n3 RY;

R? siBistercs BOZIOPOOM,

R? BBIGHPAIOT U3 IPYIIIIbL, COCTOALIEH 13!

(1) nupponunauHa,

(2) azerunuHa,

(3) nunepunnHa,

(4) nunepasuHa,

(5) azenana,

(6) mopdomnuHa,

(7) Tnomoponuna,

(8) okcazenana,

(9) uzomHIONMMHA,

(10) AUrUIPON30XUHOMHA,

(11) azabunukio[2.2.1]renTaHa,

(12) azabunukio[3.1.1]renraHa,

(13) azabunukio[4.1.0]renraHa,

(14) azabunukio[3.2.1]okraHa,

(15) azabunukio[3.2.0]renraHa,

(16) azacrimpo[2.5]okrana,

(17) nurugpotueno|3,2-c|nupuanHa,

(18) nurunpoummnasol 1,2-a]nupazuxa u

(19) rexcarunpodypo[3,2-b]nuppona,

rae R® He 3aMelnen wim 3aMelneH oT OQHOTO 0 BOCHMH 3aMECTHTENeH, BHIODAHHBIX H3
R®; unu ero papManieBTUYECKH TIPUEMIIEMAst COJb.

17. Coenunenue no nyHkTy 1 raoe

A sBISI€TCS MHUPUIMHOM, I/Ie MUPHIWH HE 3aMEIIEeH WJIM 3aMeIleH OT OJHOrO JI0 TPex
3aMECTHTENSAMH, BHIOPaHHBIMHA U3 RY;

B sBisiercss mupuauHOM, Iie MUPUAMH HE 3aMEINeH WJIHM 3aMeleH OT OAHOTO IO Tpex
3aMeCTHTe IsIMH, BEIOpaHHbIMH 13 R”;

R' BBIGHPAIOT U3 IPYIIIIBL, COCTOSAMIEH H3:

(1) -SO,NH,,

(2) -C(O)NH, u

(3) -OH;

R? siBysteTcs BOZIOPOAOM;

R® BBIGHPAIOT U3 IPYIIIBL, COCTOAMIEH 13!
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(1) nmunepuanHa,

(2) azenana u

(3) mopdonuna,

rae R? He 3aMelien uim 3aMeleH OT OIHOTO 10 LIECTH 3aMECTHTEIISIME, BHIOPAHHBIMU H3
R®; unu ero papMaleBTUUECKH TIPUEMIIEMast COJb.

18. Coenuaenue no nMyHKTY 1, BBIOpaHHOE H3:

1) 2-(4,4-mudropnunepuant- 1-ni)-N-(6-cynpdpamonnnupasus-2-ui)-5-
(TpUGTOPMETHI) HUKOTHHAMUA;

2) 2-(4,4-mudroprunepunns- 1 -un)-N-(4-ruApOKCUMTUPUMUAH-2-1IT)-5-
(TpUdTOPMETII) HUKOTHHAMUAA;

3) 5-(2-(4,4-nudpropnunepunus- 1-wmn)-5-(TpupTOPMETHI )HUKOTUHAMHIO ) JITUKOJTMHOBON
KHCJIOTHI,

4) 4-(2-(4,4-nudroprniunepunus- 1-mn)-5-(TpuTOPMETHI ) HUKOTHHAMHJIO ) )ITUKOJITHOBOH
KHCJIOTHI,

5) N-(6-unanonupuans-3-mn)-2-(4,4-mudropnunepuans- 1 -um)-5-
(TpU¢TOPMETHI) HUKOTHHAMUA;

6) 2-(azenan- 1-mn)-N-(5-(MeTnncynb(pOHUIT ) TUpUAHH-3-1I1)-5-
(TpU¢TOPMETHI) HUKOTHHAMUAA;

7) 2-(3-(ruppokcumMeTwn)munepunan- 1 -ni)-N-(2-cyappamonnnupuana-4-mn)-5-
(TpU¢TOPMETHI ) HUKOTHHAMUAA;

8) 2-(azena#n- 1-ni)-N-(5-kapObamonnnmupuauH-3-min)- S-(TpupTOPMETUIT)HUKOTUHAMHIA,

9  2-(4.,4-nmudTop-1-nunepunmin)-6-metun-N-(5-cyabpamon-3-nupuaANI ) TUPUIUH-3-
KapOoKcamMuaa;

10)  5-xmop-2-(4,4-nmudrop-1-nunepunni)-N-(5-cyabhamMon-3-mupuan ) TUpUIaH-3-
kapOokcamuna;

11) 6-x510p-2-(4,4- nudpTopnunepunus- 1-ui)-4-metun-N-(5-cynbhaMouImupuanH-3-
W) HUKOTUHAMHUIA,

12) 5,6-puuuknonponui-2-(4,4-nudropnunepuaus- 1-un)-N-(2-cyappamonnnupuains-4-
W) HUKOTUHAMU/IA,

13) 2-(4,4-nudropazenan- 1-un)-N-(2-cynbhamMommupuanH-4-ui)-5-
(TpU¢TOPMETII) HUKOTHHAMUAA;

14) S-muknonponui-2-(4,4-mudropnunepunus- 1-mn)-6-metmn-N-(2-
cyabhamMonnmmupuanH-4-1T)HUKOTUHAMHUIA,

15) S-uukno0yTun-2-(4,4-mudToprunepunus- 1 -un)-6-merni-N-(2-
cyabhamMonnmupuanH-4-11)HUKOTUHAMHUIA,

16) S-(umxnonpormuy TUHMN)-2-(4,4- nudroprunepuans- 1-mn)-6-metmn-N-(2-
cyabhamMonnmupuanH-4- 11 )HUKOTUHAMHUIA,

17) 2-(4,4-nudropazenan- 1-un)-6-mernn-N-(2-cynabpamonnnupuains-4-
WJI)HUKOTUHAMUJIA,

18) 6-(uuknonponunmerun)-2-(4,4-nudropasenan- 1-nm)-N-(2-cyappamonnnupuans-4-
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WUT)HUKOTUHAMUJIA,

19) 2-(4,4-mudTopazenan-1-mn)-5,6- numernn-N-(2-cynbhaMmonTnupuanH-4-
WJI)HUKOTUHAMUJIA,

20) S-uuknonponuin-2-(4,4-mudroprunepunaus- 1-un)-N-(2-cynbpamonnnupuans-4-um)-
6-(2,2,2-Tpu¢TOp3TOKCH )HUKOTHHAMHIA,

21) 5-x7aop-6-umknonponui-2-(4,4-nudropasenan-1-mn)-N-(2-cyabhamonnnupuans-4-
W) HUKOTHHAMMU/IA,

22) 6-uukonponui-2-(4,4-nudropazenas- 1-mn)-N-(2-cynbhaMmouanupuanH-4-
W) HUKOTUHAMU/IA,

23)  5-xyop-6-umknoOytuin-2-(4,4-mudropaszenan- 1-un)-N-(2-cynppamonnmupuauH-4-

W) HUKOTUHAMU/IA,

24) 6-uukI00y THI-2-(4,4- nudTopazenas- 1 -mi)-N-(2-cyapdpamornmupuaina-4-
W) HUKOTUHAMUJIA,

25) 2-(5,5-Audrop-2-okcoazenan- 1-um)-N-(2-cynppamonnnupuauH-4-ui)-5-

(TpU¢TOPMETHI) HUKOTHHAMUAA;

26) 2-(4,4-mudroprnunepunns- 1-mn)-N-(2-cyappamMonnmupuanH-4- 1)) HAIKOTHHAMUA,

27) 5-xnop-6-uuknonponmi-2-(4,4-nudropazenan- 1 -un)-N-(2-okco-1,2-
TUTUAPOTIAPUANH-4-UIT)HUKOTUHAMHUIA,

28) 2-(5,5-Audrop-2-okcoazenan- 1 -mi)-N-(2-cyappamonnmupuauH-4-mi)-5-
(TpU¢TOPMETHI ) HUKOTHHAMUAA;

29) 2-(4,4-nuxnoprnunepuans- 1 -un)-N-(2-cynbpamonnnupuans-4-mn)-5-
(TpUdTOPMETHI) HUKOTHHAMUAA;

30) 2-(4,4-nudropaszenan-1-mn)-N-[1-(meTuncynpdonnn)- 1H-nuppono|2,3-b]mupunun-
3-un|]-5-(tpudropmern)nupuaun-3-kapObokcamua,

31) 5-xnop-2-(4,4-nudropazenan-1-mn)-6-mernin-N-[ 1-(meruncynbponmn)- 1 H-mupason-
4-wun|nupuanH-3-kapOoKcaMua,;

32) 5-xn0p-2-(4,4-nudropazenan- 1-mn)-4,6-gumernn-N-[ 1-(metuncynbdonmn)- 1 H-
nUpaso-4-wi |mupuanH-3-KapOoKcaMua,;

33) N-{1-[(2-amunosTun)cynbdonmn]-1H-mupazon-4-nn}-5-xaop-2-(4,4-nudropasenan-
1-n)-6-MeTunnupuauH-3-kapOoKcaMua,;

34) 2-(4,4-mudropazenan- 1-wn)-N-[ 1-(meruncynbdonmn)- 1 H-unnazon-3-umn]-5-
(TpudTopmeTi)HpUANH-3-KapOOKCaMUAa;

35) 2-(4,4-nudropazenan-1-um)-N-[ 1-(meruncynsdonmn)- 1 H-muppono[3,2-clnupunun-
3-un|-5-(tpudropmerwn)mupuarH-3-KapOOKCaAMH A,

36) N-[1-(mmuxnonponuicynbdonun)-1H-mupazon-4-un]-2-(4,4-nudropazenan-1-wmn)-5-
(TpudTopmeTin)mMpuANH-3-KapOOKcaMuaa;

37) N-[5-uuknonporui- 1-(Meruncynasbonmn)- 1 H-mupason-4-un]-2-(4,4-nudropasenan-
1-w)-5-(Tpud Topmerrn) mupuANH-3-KapOOKCaMuaa,

38) 2-umknonponmi-4-(4,4-nudropazenan- 1 -uin)-N-(2-cyabpamMommupuinH-4-

W) IUPUMHIUH-5-KapOokcamuia,
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39) 6-uukonponui-3-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamonnnupuanH-4-
W) pUAa3HH-4-kapOOKCaMua;

40) 6-metnn-N-(2-cynbpamonnnupuann-4-un)-2-(3,4,4-rpudropasenan-1-
WJI)HUKOTUHAMU/IA,

41) 5-xnop-2-(4,4-nudropazenan- 1-mn)-6-merokcu-N-(2-cyappamMornmupuanH-4-
W) IPUAMH-3-KapOoKkcaMua,

42) N-[2-(Tper-Oytuncynbdamorn)mupunus-4-un]-S-xnop-2-(4,4-mudropazenan- 1 -wmn)-
6-METOKCU-TIUPUANH-3-KapOOKCaMH 1A,

43) 5-umano-2-(4,4-mudroprunepunus- 1-un)-N-(2-cyashamonmnnupuaus-4-un)-6-
(TpUdTOPMETII) HUKOTHHAMUAA;

44) S-(umknonpomuTHHIN)-2-(4,4- nudroprniunepunus- 1-mm)-N-(2-
cyabhamonnmnupuarH-4-ui)-6-(TpudTOpMETHI ) HHKOTHHAMU/IA,

45) 2-(azeman- 1-um)-N-(3-1tnano-1,2,4-okcanuason-S-mn)-S5-(TpuGpTopMETHI ) TUPUTUH-3-
kapOoKcamMuna;

46) 5S-(umknonponwimeTun)-2-(4,4-mudropasenan- 1-mn)-N-(2-cynbhamonnnupuana-4-
W) HUKOTHHAMUJIA,

47)  (S)-2-(4,4-mudTop-3-meTmnnunepuans- 1 -mn)-N-(2-cynbhamonTmupuuH-4-mn)-5-
(TpU¢TOPMETHI) HUKOTHHAMUAA;

48) (R)-2-(4,4-mudTop-3-merunnunepuant- 1-mn)-N-(2-cynbhamonnnupunus-4-mn)-5-
(TpU¢TOPMETHI ) HUKOTHHAMUAA;

49)  (R)-2-(4,4-nuxnop-3-merunnunepunus- 1-mn)-N-(2-cynbsdamonnmupuaina-4-wmn)-5-
(TpUdTOPMETHI) HUKOTHHAMUAA;

50)  (S)-2-(4,4-nuxnop-3-MeTunnunepuant- 1-mn)-N-(2-cynbpamonnnupunus-4-mn)-5-
(TpuTOPMETHIT)HUKOTHHAMUI,

51) 2-(4,4-nuxnopaszenas- 1-ui)-N-(2-cynphamMonmmupuauH-4-m)-5-
(TpUGTOPMETHI) HUKOTHHAMUA,

52) 2-[(3S,5R)-4.,4-nudTop-3,5-numerun- 1 -nunepunamn|-N-(2-cynbhamoni-4-mupumam )-
5-(TpudropmeTmn)nupuaAnH-3-KapOOKCaMUAaa;

53) 5-xnop-2-[(3S,5R)-4,4-mudrop-3,5-numeTnn- 1 -nunepunui |-6-metuia-N-(2-
cyabhamon-4-nmupuanI) MU pUINH-3-KapOoKcaMua,

54) (S)-5-xnop-2-(4,4-mudrop-3-mMeTunnunepuanH- 1 -mn)-6-metmn-N-(2-
cyabhamMonTmupuaNH-4- 1T )HUKOTUHAMHUI,

55) (R)-5-xnop-2-(4,4-mudrop-3-meTunnunepuans- 1-mn)-6-metmn-N-(2-
cyabhamMonnmupuanH-4- 11 )HUKOTUHAMHII,

56) (S)-2-(3-merunmunepunus- 1-ni)-N-(2-cyapdpamonnnupuans-4-un)-5-
(TpU¢TOPMETHI) HUKOTHHAMUAA;

57) (R)-2-(3-merunmunepunus- 1-ui)-N-(2-cynphamonnnupuaua-4-ui)-5-
(TpU¢TOPMETHI) HUKOTHHAMUAA;

58) N-(2-cynbhamounn-4-mupummn)-5-(tpudropmerin)-2-[(1S,5S)- 1-(tpudropmern)-3-

azabunukio[ 3.2.0]renran-3-wi | mupunuH-3-kapbokcaMuaa,
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59) N-(2-cynpdpamonn-4-nupunaun)-S-(tpupropmernn)-2-[(1R,5R)-1-(tpudropmern)-3-
azabuimkio[ 3.2.0renras-3-wi | mupuauH-3-kapbokcamMuna;

60) N-(2-cynsdpamomnnupunua-4-mn)-2-((1R,5S)-6,6,7,7-rerpadTop-3-
azabunmkio[ 3.2.0]renras-3-um)-5-(TpUPTOPMETHI) HIKOTHHAMUA,

61) 2-[(1S,6S5)-7,7-nudTop-6-metun-3-azadbunukiol[4.1.0]renran-3-mi]-N-(2-
cynbhamonn-4-nupuani)-5-(TpupTopMeTHI ) TUPHINH-3-KapOoKcaMua;

62) 2-[(1R,6R)-7,7-nudrop-6-merun-3-azadunukio[4.1.0]renran-3-un]-N-(2-
cyabhamonn-4-nupuami)-S-(TpugTopMeTHI ) TUPUANH-3-KapOOKCaMUa;

63) 2-((1R,55)-8,8-nudrop-3-okcaokran-3-ui)-N-(2-cyabhaMOMIUPUIUH-4-1T)-5-

(TpUdTOPMETII) HUKOTHHAMUAA;

64) 2-((1R,55)-6,6-mudrop-3-azadbunukio| 3.2.0 renran-3-mi)-N-(2-
cyabhamonnmmupuanH-4-mi)-5-(TpudTOpMETHI ) HHKOTHHAMU/IA,
65) 2-((1S,5R)-6,6-mudrop-3-azadbunukio| 3.2.0renran-3-mi)-N-(2-

cyabhamonnmupuarH-4-ui)-5-(TpudTOpMETHI ) HHKOTHHAMU/IA,

66) (R)-2-(1,1-nudrop-5-azacrupol2.5]okran-5-mn)-N-(2-cynbhaMOnIIHPUANH-4-11)-
5-(TpudTOPMETHI) HUKOTHHAMUAA,

67) (S5)-2-(1,1-nudrop-5-azacrupol2.5]okran-5-mn)-N-(2-cynbhamonnmupunus-4-mn)-5-
(TpU¢TOPMETHI) HUKOTHHAMUAA;

68) 2-((1R,55)-3-azabunmkio[3.2.0]rernran-3-mn)-N-(2-cynbhamonnmupuauna-4-wn)-5-

(TpU¢TOPMETHI ) HUKOTHHAMUAA;

69) 2-((1S,6S5)-7,7-nudTop-3-azabunmkio[4.1.0]renran-3-mn)-N-(2-
cyabhamonnnupuanH-4-uin)-5-(TpudTopMeTHI ) HHKOTUHAMU/IA,
70) 2-((1R,6R)-7,7-mudrop-3-azadunukio[4.1.0]renran-3-um)-N-(2-

cynbhaMOmIIHPUINH-4-11)-5-(TpUTOPMETHI ) HHKOTHHAMUA,

71) 2-[(1R,4R)-5,5-nudrop-2-azabuumkio[2.2. 1 rentan-2-un]-N-(2-cyapdpamon-4-
nUPUAK)-S-(TpUPTOPMETHIT ) TUPUANH-3-KapOOKCAMUA;

72) 2-[(1S,4S)-5,5-nudrop-2-azadbunmkio[2.2. 1 renran-2-uin|-N-(2-cyabhamorn-4-
nUPUAR)-S-(TpUPTOPMETHIT ) TUPUANH-3-KapOOKCAMUA;

73) (R)-2-(4,4-nmudrop-2-meTmnnunepuant- 1-mn)-N-(2-cynbhaMouanupuiut-4-wm)-5-
(TpU¢TOPMETII) HUKOTHHAMUAA;

74)  (S)-2-(4,4-mudTop-2-meTunnunepuanH- 1 -mn)-N-(2-cynbhaMmonTmupuuH-4-m)-5-
(Tpu¢TOPMETHI) HUKOTHHAMUAA;

75) 2-((3R,4s,55)-4-runpokcu-3.,4,5-Tpumeruinunepuans- 1 -um)-N-(2-
cyabhamonnnupuanH-4-mi)-5-(TpudTOPMETHI ) HHKOTHHAMU/IA,

76) 2-((1R,55)-6,6-mudrop-3-azadunukio| 3.1.1]renran-3-mm)-N-(2-
cyabhamonnmupuanH-4-ni)-5-(TpudTopMeTII ) HUKOTHHAMUAA,

77)  2-[(3S,4S)-4-runpokcu-3-merui- 1 -munepunmn|-N-(2-cynbhamoni-4-mupuarn)-5-
(TpudTopmeTin)mupuANH-3-KapOOKcaMuaa;

78) 2-[(3S.4r,5R)-4-runpokcu-3,5-numetwi- | -unepuani |-N-(2-cyabpamorn-4-

nUpUANI)-S-(TpUPTOPMETIIT) TUPUANH-3-KapOOKCaMUa;
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79) 2-(6,7-nuruapo-4H-tueno[3,2-c|nupunun-5-mn)-N-(2-cynbhamonit-4-mupuarn)-5-
(TpudropmeTin)mupuaANH-3-KapOoKcaMuaa;

80) N-(2-cynpdpamonn-4-nupuaun)-S-(tpudropmernn)-2-[3-(tpudropmerin)-1-
MUIEePUINI | TUPUANH-3-KapOOKcaMua;

81) 2-[3-(3,5-nu¢propdpenun)- 1 -nunepunnin]-N-(2-cyappamonn-4-nupuaun)-S-
(TpudTopmeTHIT)TUpUANH-3-KapOOKCaMHa,

82) N-(2-cynbpamonn-4-upuamn)-S-(Tpupropmerin)-2-[4-(tpudropmerin)-1-
MUTIEePUINI | TUPUAKH-3-KapOOKCaMUa;

83) N-(2-cynspamonn-4-nupunmi)-S-(tpudropmerin)-2-[ 3-[[4-
(Tpudropmerin)perni |metn |- 1 -munepuai |nupuauH-3-kapookcaMua,;

84) N-(2-cynbdpamoni-4-nupunin)-2-TuoMop OIUHO- S -(TPUPTOPMETHIT ) TUPUTUH-3-
kapOoKkcamMuaa;

85) N-(2-cyabsdpamonn-4-nupunun)-S-(tpudropmernn)-2-[3-[4-
(Tpudropmerin)pernn | nuppoauanH- 1-mi | nupuauH-3-kapookcamuna,;

86) 2-(3-6en3mn-6,8-nuruapo-SH-umunasol 1,2-a]mupasus-7-mn)-N-(2-cyashamon-4-
nUPUANN)-S-(TpUPTOPMETHIT ) TUPUANH-3-KapOOKCaAMUA;

87) 2-[3,3-gumernn-4-(2,2,2-rpudropatun)nunepasus- 1 -mn|-N-(2-cynbpamoni-4-
nUpUANN)-S-(TpUPTOPMETHIT ) TUPUANH- 3-KapOOKCaAMUA;

88) 2-(2,2-numerunmopdonun-4-ui)-N-(2-cyabhamons-4-mupuamn)-5-
(TpudTopmeTi)mMpUANH-3-KapOOKcaMuaa;

89) N-(2-cynpdpamonn-4-nupunmn)-S-(tpudpropmernn)-2-[ 8-(tpudpropmernn)-3,4-
auruapo- 1 H-uzoxuHommH-2-un |nupuanHi-3-kapOokcaMuaa;

90) N-(2-cynpdpamoni-4-nupunmn)-2-[4-(TpupTopMETOKCH )U30MHIOINH-2- U1 |- 5-
(TpudTopmeTIIT)TUpUANH-3-KapOOKCaMH A,

91) N-(2-cynbpamonn-4-upuamn)-S-(tpudpropmerin)-2-[ 2-[4-
(Tpudropmerin)pern |MmopdonuH-4- | nupuauH-3-kapOoKkcaMua,;

92) N-(2-cyabdpamonn-4-mupuamn)-2-(3,3,4,4-terpadroprupponuaut- 1-um)-5-
(TpudTopmeTi)HpUANH-3-KapOOKCaMUAa;

93) N-(2-cynbpamoun-4-upunmn)-5-(tpudropmerin)-2-[3-(TpudropmMeTiT)a3eTHINH-
1-nn|mupunns-3-kapOokcamMuaa;

94) 2-(3-nupazon- 1 -unnupponunus- 1 -uin)-N-(2-cynbhaMmori-4-mupunmi)-5-
(TpudTopmeTi)HpUANH-3-KapOOKCaMUAa;

95) 2-[2-(4-pTopdennn)- 1 -munepunni|-N-(2-cynbhamonn-4-nupuani)-5-
(TpudTopmeTin)HpuANH-3-KapOOKcaMuAa;

96) 2-(2,3,3a,5,6,6a-rekcaruapodypo|3,2-bmuppon-4-un)-N-(2-cyappamon-4-
nUPUANN)-S-(TpUPTOPMETHIT ) TUPUANH- 3-KapOOKCaAMUA;

97) N-(2-cyabpdpamonn-4-nupunun)-S-(tpudropmernn)-2-[3-[4-
(Tpudropmern)peHokcu |azeTuanH- 1 -ui | mupuanH-3-kapOokcamMua,

98) N-(2-cyabsdpamonn-4-nupunun)-S-(tpudropmernn)-2-[4-[3-

(Tpudropmern)perokcu]- 1 -nunepuani | nupuanH-3-kapOoKkcamMua,
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99) 2-[4-(umMKIOIPOTTMIMETI )-3-OKCOo-TTunepasuH- 1-ui|-N-(2-cynphamoni-4-
nUpUAN)-S-(TpUPTOPMETIIT) TUPUANH-3-KapOOKCaMUa;

100) N-(2-cynppamonn-4-nupuaun)-2-[4-(2,2,2-rpudropaTin)nunepasus- 1 -mi]-5-
(TpudTopmeTin)mupUANH-3-KapOoOKcaMuaa;

101) 5-xn0p-2-(4,4-nudropazenan-1-mn)-N-(2-cynbhamMoni-4-mupuan ) TUPUIHH-3-
kapOokcamuna;

102) 2-((2R,6S5)-2-metun-6-(TpudTopmerin)mopdonnuno)-N-(2-cyabhamonnnupuant-4-
w)-5-(TpuTOPMETHIT ) HUKOTHHAMU1A,

103) 2-((2S,6R)-2-meTun-6-(tpudropmerun)mopdonuno)-N-(2-cynbhamounnupuauH-4-
w)-5-(TpuTOPMETHIT ) HHKOTHHAMU1A,

104)  (S)-N-(2-cynbpamomnmmupuann-4-mn)-5-(tpudropmernn)-2-(2-(tpudropmeTrin)-
1,4-okca3enaH-4-n1)HUKOTHHAMHIA,

105)  (R)-N-(2-cynbhamommmupuans-4-mn)-5-(tpudropmernn)-2-(2-(tpudropmeTrin)-
1,4-okca3enaH-4-n1)HUKOTHHAMHA,

106) 2-[(2R)-6,6-numetnn-2-(tpudropmernn)-1,4-okcazenan-4-mi]-N-(2-cyappamont-
4-nimpunmn)-S-(TpudTopMeTHI ) MTUPUANH-3-KapOOKCaMHa,

107) 2-(2,2-numernn-1,4-okcasenan-4-mi)-N-(2-cyabhamons-4-mupuamn)-5-
(TpudTopmeTin)mupuaAnH-3-KapOOKcaMuaa;

108) 2-[(7S)-7-metun-1,4-okcazenan-4-mi|-N-(2-cynbdamoni-4-upua)-5-
(TpudTopmeTi)mMpUANH-3-KapOOKcaMuaa;

109) N-[2-(Tper-OyTuncynsdpamon)-4-nupuani]-5-xnop-2-(4,4-nudropazenas- 1-
W) UPUANH-3-KapOokcaMuaa,

110) 2-[(25)-2-merunmopdonun-4-mn]-N-(2-cynbhamoni-4-mupuamn)-5-
(TpudTopmeTIIT)TUpUANH-3-KapOOKCaMH A,

111) 2-[(2R)-2-metun- 1 ,4-okcazenan-4-ui|-N-(2-cyabhamonn-4-nupuami)-5-
(TpudTopmMeTHN)HPUANH-3-KapOOKCaMUAa;

112) 2-(3-runpoxcu-3-metu- 1 -nunepunui)-N-(2-cynbhamona-4-nupuaun)-5-
(TpudTopmeTi)HpUANH-3-KapOOKCaMUAa;

113) 2-(6-¢rop-1,1-numMeTHI-U30UHAOINH-2-11)-N-(2-cynbhamMoni-4-mupua)-5-
(TpudropmeTmn)nupUANH-3-KapOOKCaMUAa;

114) 2-(azenaH- 1 -u)-N-(2-metun-5-cynshamonntuoden-3-mn)-5-
(TpudTopmeTi)HpUANH-3-KapOOKCaMUAa;

115) 2-(4,4-nudrop-5-merunazenan- 1 -mn)-N-(2-cynbdamonmmupuaua-4-wn)-5-
(TpudTopmeTin)HpuANH-3-KapOOKcaMuAa;

116) 5-xnop-2-[(7R)-7-(nudpropmernn)- 1,4-okcazenan-4-mn|-6-mernin-N-(2-
cyabhamonnmmupuanH-4- 1) MTUPUANH-3-KapOOKCaMua;

117) 5-xnop-2-[(7S)-7-(audropmerun)-1,4-okcazenan-4-uin]-6-mernn-N-(2-
cyabhamMonTmupuaNH-4- W) MTUPUANH-3-KapOOKCaMua;

118)  (R)-N-(2-cynbpamomnnupuann-4-un)-5-(tpudropmernn)-2-(7-(tpudropmern)-

1,4-okcasenan-4-ui1)HUKOTHHAMU/IA,
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119)  (S)-N-(2-cynbpamomnmupuann-4-mn)-5-(tpudropmernn)-2-(7-(tpudropmern)-

1,4-okcazenan-4-mi)HUIKOTHHAMU/IA,

120) 2-[(25,7R)-2-metun-7-(tpudpropmernn)-1,4-okcazenan-4-mn|-N-(2-
cyabpamonmnnupuanH-4-uin)-5-(Tpudropmerin)mupuauH-3-kapookcamMua,;

121) 2-((2R,7S)-2-metun-7-(rpudropmernn)- 1,4-okcazenan-4-mn)-N-(2-
cynbhaMoOnTnUpUINH-4-1i1)-5-(TprUTOPMETHI ) HHKOTHHAMUA,

122) 2-((2R,7R)-2-metun-7-(tpudropmernn)- 1,4-oxcazenan-4-mm)-N-(2-
cyabhamonnmmupuanH-4-uin)-5-(TpudTopMETHI ) HHKOTHHAMU/IA,

123) 2-((25,7S)-2-metun-7-(rpudropmernn)- 1,4-okcazenan-4-wm)-N-(2-

cyabhamonnmmupuanH-4-mi)-5-(TpudToOpMETHI ) HHKOTHHAMUIA,

124) (S)-5-xnop-2-(2-(nudropmerun)mopdonuHo)-6-meTui-N-(2-cyabhaMOUTTUPUITH-
4-UT)HUKOTUHAMHUIA,

125) (R)-5-xmop-2-(2-(nudropmerrn)mopd onHO)-6-MeTrin-N-(2-cybhaMOnImupuInH-
4-UT)HUKOTUHAMHUIA,

126) N-(2-cynbpamonnmupunus-4-mn)-S-(tpudpropmern)-2-[(2S)-2-
(TpudTopmMeTHI)IMPpPONUANH- | -1t | MupuANH-3-KapOoKcaMuaa;

127) (R)-N-(2-cynbpamonnmupunus-4-mn)-S-(tpudpropmern)-2-(2-
(TpudTOPMETII)IUPPONUANH- | -UIT) HUIKOTUHAMHULA,

128) N-(2-cynppamonnmupunus-4-un)-S-(tpudropmernn)-2-[3-
(TpudTopmeTin)MppoNnuaAnH- 1 -t | mupuanH-3-kapOoKcaMuaa;

129) (S)-2-(3-unanonupponuant- 1-mn)-N-(2-cynbhaMonnmupuuH-4-mn)-5-
(TpUdTOPMETHI) HUKOTHHAMUAA;

130) (R)-2-(3-umanonupponuaus- 1-un)-N-(2-cynbhaMOmImupuaut-4-ui)- 5-
(TpudTOPMETHII- ) HUIKOTHHAMHUIA;

131) 2-(4,4-mudrop-3-mernnazenan- 1-mn)-N-(2-cynppamonnnupuaus-4-um)-5-
(TpudTOPMETHI) HUKOTHHAMUA,

132) 2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamMomImUpuanH-4-1)-6-
(TpUGTOPMETII) HUKOTHHAMUA;

133)  2-((2R,6S5)-2-3Tun-6-(rpudropmermn)mMopdomarno)-N-(2-cynppamonnnupuauH-4-
w1)-5-(TpuTOPMETHIT ) HHKOTHHAMU1A,

134) 2-((2S,6R)-2-3tun-6-(tpudropmerni)-mopdomanno)-N-(2-cyappamonnmupuaina-4-
w)-5-(TpuTOPMETHIT ) HHKOTHHAMH1A,

135) (R)-2-(2,2-gumerun-6-(tpudropmerun)mMopdomanno)-N-(2-cynphamonnmupuaus-4-
w1)-5-(TpuTOPMETHIT ) HHKOTHHAMH1A,

136)  (S)-2-(2,2-numernun-6-(tpudropmern)-mopdoarHo)-N-(2-cynbhaMonImupHInH-
4-nm)-5-(TpudTOPMETHI) HIKOTHHAMHUA,

137) 4-(2-(4,4-mudTopazenan- 1-mn)-5-(TpupTOPMETHI ) HHKOTHHAMHJIO ) )ITUKOJTHHAMUL;

138) 6-x50p-2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamMon-4-nmupuaun) TupuaAnH-3-
KapOoKcamMuma;

130) 2-(azenan- 1-un)-N-(2-cynbhamonn-4-nupuani)-S-(TpudropMeTin) nupuaAnH-3-
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kapOoKcamMuna;
140) 2-(azeman-1-un)-N-(2-meTnicynbhoHUI-4-TUPUINII)-5-(TpUTOPMETHI ) TUP U H-
3-kapbokcamuna,

141) 2-(azenan- 1-un)-N-(6-cynbhamonn-2-nupuani)-5-(Tpudropmerin)mupuaut-3-

kapOokcamuna;

142) 2-(4,4-mudropazenan- 1-un)-6-merokcu-N-(2-cyabhamonnnupuans-4-
W) HUKOTHHAMMU/IA,

143) N-(2-merokcunupuauH-4-un)-2-(6-azacnupo[ 2.5 okran-6-m)-5-

(TpUdTOPMETHI) HUKOTHHAMUAA;

144) 2-(4,4-nudropazenan- 1-mn)-N-(5-cynbhamon-3-mupum)-5-
(TpudTopmMeTII)IHPUANH-3-KapOOKCaMUAa;

145) 2-(azenan- 1-wn)-N-(5-cynbhamon-3-mupuaun)-5-(TpudTopMeTHI ) TUPUIUH-3 -
kapOoKcamMuna,

146) 2-(4,4-mudropasenan- 1-mn)-N-(2-mMeToKCH-4-TUPUAILT)-S-
(TpudTopmeTin)mupUANH-3-KapOOKCaMUAa;

147) 2-((35,5R)-4,4-nmudTop-3,5- mumermnnunepuauH- 1-m)-N-(2-
(MeTuncynbpOHUT)TUPUANH-4-1IT)-5-(TPUPTOPMETHI ) HUKOTHHAMHU A,

148) 2-[(3R)-4,4-nudrop-3-merun-1-munepuaw|-N-(2-MeTricynbHOoHuI-4-TupUAI)-
5-(TpudropmeTin)nupuaAnH-3-KapOOKCaMUAa;

140) 2-[(3S)-4.,4-mudrop-3-meTmi- 1 -unepuaui |-N-(2-MeTricy 1bHOHMIT-4-THPU AT )-5-
(TpudTopmeTin)mMpUANH-3-KapOOKcaMuaa;

150) N-(2-umano-4-nupunun)-2-[(3S,5R)-4,4- mudrop-3,5-aumernn- 1 -munepuamn|-5-
(TpudTopmMeTIIT)TUpUANH-3-KapOOKCaMH A,

151) N-(2-metuncyabdonun-4-nupuamn)-2-[(1R,5S)-6,6,7,7-rerpadTop-3-
azabunmkio[ 3.2.0]renras-3-wui]-5-(TpudTopMeTiin ) nupuarH-3-kapOoKcaMua,

152) 2-[(1R,5S)-3-a3abunmkio[3.2.0]rentan-3-wmi]-N-(2-MeTuicynbHoHUI-4-upuam)-
5-(TpudropmeTin)nupuaAnH-3-KapOOKCaMUAa;

153) 2-[(1R,5S)-3-a3abunukio| 3.2.0rentan-3-mi|-N-(2-uuano-4-nupuaun)-5-
(TpudTopmeTI)HPUANH-3-KapOOKCaMUAa;

154) (R)-N-(2-unanonupunun-4-un)-2-(4,4-nudrop-3-mernianunepuans- 1 -mm)-5-
(TpU¢TOPMETII) HUKOTHHAMUAA;

155) (S)-N-(2-umanonupuann-4-un)-2-(4,4-nudTop-3-MeTHIMUNEPUANH- 1 -111)-5-
(TpUdTOPMETHI) HUKOTHHAMUAA;

156) 4-(2-((3S,5R)-4,4- mudpTop-3,5-qumeTrnnune puauH- 1 -mi)-5-
(TpU¢TOPMETHII) HUKOTHHAMUO) )ITUKOIMHAMHII,

157) N-(2-kapbamonn-4-nmupunun)-2-[(3S)-4,4-nudrop-3-merun- 1 -nunepuamn|-5-
(TpudTopmeTin)mupuanH-3-KapOOKcaMuAaa;

158) N-(2-xapOamonn-4-niupunun)-2-[(3R)-4,4-nmudrop-3-metwn- 1 -unepuamn]-5-
(TpudTopmeTin)mupuaAnH-3-KapOoOKcaMuaa;

159) 2-(4,4-nu¢ropnunepunut- 1-mn)-4-meroxcu-N-(2-cynppamonnnupuaus-4-
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WUT)HUKOTUHAMUJIA,

160) 5-xyop-6-tuknoOyTui-2-((2R,6S)-2-meTmn-6-(Tpudropmermn)mopdonuno)-N-(2-
cyabhaMonTmupruaNH-4-1T)HUKOTUHAMUIA,

161) S-xmop-6-uuknoOyTun-2-((2S,6R)-2-merun-6-(tpudpropmernn)mopponarHo)-N-(2-
cyabaMoOnnTmupuANH-4-UT)HUKOTUHAMUIA,

162) (R)-2-(4,4-mu¢rop-3-mernnnunepunus- 1-mn)-N-(2-cynbhamonnnupunua-4-un)-6-
(TpuTOPMETHIT)HUKOTHHAMUIA,

163) (S)-2-(4,4-mudTop-3-meTunnunepuant- 1-mn)-N-(2-cynbhaMouamupuuH-4-mn)-6-
(TpUdTOPMETHI) HUKOTHHAMUAA;

164) (S)-5-xnop-2-(4,4-mudTop-3-MeTrnnunepunuH- 1-mn)-N-(2-cyabhaMonImupuIuH-
4-nm)-6-(TpUTOPMETII ) HIKOTUHAMHUA,

165) (R)-5-xnop-2-(4,4-mudrop-3-MeTrnnunepunut- 1-wmn)-N-(2-cynphamMonamupuuH-
4-nm)-6-(TpUTOPMETII ) HIKOTHHAMHUA,

166) 6-uuko0yTin-2-((3S,5R)-4,4- nudrop-3,5-niumerunmunepuaus- 1-wmn)-N-(2-
cyabhaMonTmupuanH-4-11)HUKOTUHAMUIA,

167) 6-uukIo0yTHI-2-((2R,6S5)-2-MeTnn-6-(Tpudropmerin)mopdonmnno)-N-(2-
cyabhaMonTmupuanH-4-11)HUKOTUHAMUIA,

168) 6-ukI00yTHI-2-((2S,6R)-2-MeTnn-6-(Tpudropmerin)mopdonnno)-N-(2-
cyabphamMormupuanH-4- 1T )HUKOTUHAMHII,

160)  5-xnop-6-mukinodyTmi-2-((3S,5R)-4,4-mudrop-3,5-qumermnunepuauH- 1 -u)-N-
(2-cynbhaMonITIUPUANH-4- 1) HUKOTHHAMUAA;

170)  6-xnop-2-(4,4-mudropnunepuans- 1-mn)-4-merun-N-(2-cynppamonnnupuaus-4-
WJI)HUKOTUHAMUJIA,

171) 2-(4,4-muropazenan-1-uin)-5-(aupropmerokcn )-N-(2-cynbpamonnnupuanH-4-

W) HUKOTHHAMMU/IA,

172) 5-xnop-2-(4,4-nudTopazenan- 1-mn)-6-metun-N-(2-cynbpamMmonnnupuauH-4-
W) HUKOTUHAMU/IA,

173) 4-(4,4-mudropazenan- 1-mwn)-2-metrn-N-(2-cynabhamonnmupuana-4-
W) TUPUMHIH-5-KapOoKkcamMua,

174) 2-(4,4-nudropazenan- 1-un)-6-(nudropmernn)-N-(2-cynppamonnmupuuH-4-
WUT)HUKOTHHAMUJIA,

175) 2-(4,4-mudroprimnepuant- 1-mn)-N-(2-cynbhaMmonamupuanH-4-1)-5-

(TpudTOpMETHIT) HUKOTHHAMU/A,

176) 4-(2-(4,4-mudTopnunepuaus- 1-ui)-5-(Tprud TOpMETHI ) HUKOTHHAMUO ) ITUPUIUH-2-
CyJIb()OHOBOH KUCJIOTBI,

177) 2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamMommupuanH-4-ui)-5-
(TpUTOPMETOKCH)HUKOTHHAMHA,

178)  2-(4,4-nudpropnunepunus-1-mn)-5-¢prop-6-merun-N-(2-cyappamonnnupuains-4-
WJI)HUKOTUHAMUJIA,

179) 3-(4,4-nudropazenan- 1-un)-N-(2-cynbhamMormmupuant-4-ui)-6-
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(TpudropmeTin)MpunazuH-4-kapOoKcaMuaa;

180) 5-(tper-OyTun)-2-(4,4-nudTopnunepunus- 1 -mn)-6-metnn-N-(2-
cyabhaMonTmupruaNH-4-1T)HUKOTUHAMUIA,

181)  S-umknomnponun-2-(4,4-nudropnunepuaus- 1-nm)-N-(2-cynppamonnmupuaus-4-
11)-6-(Tpu TOPMETUIT)HUKOTHHAMU/IA,

182)  S-umknonpomnmi-2-(4,4-nudropnunepunus- 1-mn)-N-(2-cyabhamonnnupuans-4-
11)-6-(TpUdTOPMETOKCH )HUKOTHHAMU/IA,

183) 2-(4,4-mupropriunepunus- 1-wmn)-6-meTun-N-(2-cynbhpamMonnnupuauH-4-ui)-5-
(2,2,2-TpuTOP3ITOKCH ) HUKOTHHAMH1A,

184) 2-(4,4-nudropazenan-1-mn)-6-merun-N-(2-cynbdhamonanupuauH-4-m)-5-
(TpUdTOPMETHI) HUKOTHHAMUAA;

185) 6-tuknonponui-2-(4,4-nudropazenan- 1-mn)-N-(2-cynbhamonanupuau-4-wn)-5-
(TpU¢TOPMETHI) HUKOTHHAMUAA;

186) 2-(azenan- 1-mm)-N-(5-proprnupunus-3-nin)-5-(TpudropMeTH ) HUKOTHHAMU A,

187) 2-(azenas-1-um)-5-xnop-N-(2-meTokcu-4-nmupuaun)-4,6- TMMe TUIT-TUPUIUH-3-
kapOoKkcamMuaa;

188)  2-(azeman- 1-unm)-5-xmop-4,6-gumernin-N-(5-cynbdhamMont-3-mupuamI ) TUPUIIH-3-
kapOoKcamMuaa;

189) 5-xn0p-2-(4,4-nudrop-1-munepuarn)-4,6-gumernn-N-(5-cynbhamon-3-
MUPUANIT)TUPUINH-3-KapOoKcamMua,

190) 2-(6-azacrupo|2.5]okran-6-un)-5-xa0p-4,6-numerun-N-(5-cynbhamon-3-
MUPUANIT)TUPUIUH-3-KkapOoKkcamMua,

191) 5-xnop-4,6-numernn-2-(1-nmunepunni)-N-(5-cyabpamon-3-nupuan) TupUIuH-3-
kapOokcamuna;

192) 2-(4,4-nudropaszenan-1-mi)-6-meTokcu-N-(5-cynbhamonn-3-nmupuami) TupuanH-3-
kapOoKcamMuaa;

193) 2-(azenan- 1-mn)-N-(5-unano-3-nupuain)-5-(Tpu TOpMETHI ) TUPUIIH-3-
kapOoKcamMuaa;

194) 2-(azenan- 1-mn)-N-(5-meTokcu-3-nupuaun)-5-(Tpu TOPMETHI ) TUPUIIH-3-
kapOoKcamMuaa;

195) 2-(azenan- 1-nm)-N-(5-metun-3-nupuan)-5-(Tpu TopMeTHIT ) T PUIIH-3-
KapOoKcamMuaa;

196) 2-(azemnan-1-nm)-N-[5-(ruppokcumeTin)-3-mupunui|-S5-(TpudTopMETHIT ) TUPUTUH-
3-kapbokcamuna,

197) 2-(azenan-1-nm)-N-(2-mmano-4-nupuaun)-5-(Tpu TopMeTHIT ) T PUIIH-3-
KkapOoKcamMuna;

198) 2-(azeman-1-mn)-N-(2-3TricynbhoHnun-4-mupunun)-S-(TpudTopMeTrn ) IupuIuH-3-
KapOokcamMuma;

199) 2-(azenan- 1-mn)-N-(3-6pomumupasol 1,2-a|mupunus-6-um)-5-

(TpudropmeTin)nupuAnH-3-KapOoKcaMuaa;
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200) 2-(azenasn- 1-un)-5-(tpudropmerin)-N-[5-(Tpudropmerni)-3-nupuani | mupuauH-3-
KapOoKkcamMuna,

201) 2-(azenan- 1-mn)-5-xn0p-4,6-mumernn-N-(2-cynbhamonnnupuanH-4-
WJI)HUKOTUHAMU/IA,

202) 5-xnop-4,6-numernn-2-(6-azacnupo| 2.5]okran-6-ui)-N-(2-cynppamonnnupunus-4-
WJI)HUKOTUHAMU/IA,

203) 4-(2-(azenan-1-ui)-5-(TpUPTOPMETHIT) HHKOTUHAMHIO ) ) TUKOJIMHAMUIA,

204) 5-6pom-2-(4,4-nudropnunepunus- 1-mn)-N-(2-cynbpaMmouamupuInH-4-
W) HUKOTUHAMU/IA,

205) 2-(4,4-mudroprnunepuans- 1-mn)-5-penni-N-(2-cynspamonamupunH-4-
W) HUKOTUHAMU/IA,

206) 2-(4,4-nudropnunepunus-1-mn)-S-(munepunus- 1-wmn)-N-(2-cynbhaMonImupuIuH-
4-WJT)HUKOTHHAMU/A,
207) 2-(4,4-nupropnunepunus- 1-mn)-5-(1H-mupazon-1-wmn)-N-(2-cynphaMouImupuanH-

4-UT)HUKOTUHAMHUIA,

208) N-(2-okco-1,2-guruaponupuaus-4-un)-2-(6-a3zacnupo[2.5]okran-6-mn)-5-
(TpU¢TOPMETII) HUKOTHHAMUAA;

209) 5-xnop-4,6-numeTnn-N-(2-okco- 1,2- muruaponupuans-4-wmn)-2-(6-
azacipo|2.5]oKkTaH-6-1IT)HUKOTUHAMHUIA,

210) 2-(4,4-mudropazenan- 1-mn)-N-(2-okco- 1,2- guruaponupuaus-4-ui)-5-
(TpUQTOPMETHI) HUKOTHHAMUAA;

211) 5-xnop-4,6-numernn-N-(2-okco-1,2- nurunponupuans-4-un)-2-(nmunepuaus- 1-
WJI)HUKOTUHAMUJIA,

212) 2-(azenan- 1-mn)-N-(2-okco-1,2-nuruaponupuant-4-mn)-5-
(TpuTOPMETHIT)HUKOTUHAMULIA, U

213) 2-(azenan- 1-un)-5-xn0p-4,6-numerni-N-(2-okco- 1,2-guruaponupuaus-4-
W) HUKOTUHAMU/IA,

WK ero (hapMaLeBTUUECKU pUemMieMast CoJb.

19. Coenunenue o myHKTy 1, BEIOpaHHOE U3:

1) 5-xn0p-2-(4,4-nudropruknorekcin)-4,6- tumeTin-N-(2-cynbhamMmonnmupuuH-4-
WUT)HUKOTHHAMUJIA,

2) 5-xnop-2-umknorentui-4,6- ntumerni-N-(2-cynbhaMoUImupuAnH-4-
WUT)HUKOTHHAMUJIA,

3) 5-xnop-3-(4,4-nudropazenan- 1-un)-N-(2-cynphpamonmupuauH-4- i) upasuH-2-
kapOokcamuna;

4) 5-xnop-4,6-numetnin-2-(4-metTunuukiaorekcni)-N-(2-cynphamMmonnmupuauH-4-

WUT)HUKOTUHAMHUIIA, U
5)  5-xnop-2-(4,4-nmudropazenan- 1-mn)-N,4,6-rpumernin-N-(2-cynppamonnmupuaus-4-
WJI)HUKOTUHAMUJIA,

WY ero (papMaLeBTUUECKU IIpHUemMIeMast CoJb.
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20. ®apmaueBTHYECKass KOMIO3ULMSA, COAEpIKAILAs COCAUHEHUE MO MYHKTY 1 uiau ero
(bapmMareBTHUECKH IPUEMIIEMYIO COJIb U (papMalieBTUYECKH TPUEMJIIEMbIH HOCUTENb.

21. IlpumMeHeHne COEAMHEHHUs MO MyHKTY | win ero ¢apmaleBTHYECKH NpUEMIIEMON
COJIM JJIs1 MOJIyY€HHUsl JIEKAPCTBEHHOTO CPEACTBA, MPUMEHMMOIO ISl JIUEHUs PacCTPOICTBa,
COCTOSIHMSI MJIM 3a00JIeBaHMsl, KOTOPOE OTBEYaeT HA MHIMOMPOBaHUE aKTHBHOCTH KaHaia Na,1.8
y MJIEKOIIUTAOLIETO, HY>KJAKOLIETOCs B 3TOM.

22. IlpuMeHeHne COEOMHEHHs IO MyHKTY | wim ero (apMaleBTUUECKH NpUEeMIIeMOH
COJIM JIJIs1 IPOM3BOJICTBA JIEKAPCTBEHHOTI'O CPENCTBA AJIS JICUSHHsI, MPOQUIAKTUKH HITH KOHTPOJISI
00JIEBOr0 pacCTPOWCTBA, KALLIEBOTO PACCTPONCTBA, OCTPOrO 3YASALIETO PAcCTPONCTBA HIIH
XPOHUYECKOTO 3Y/SIIIEro pacCTPONCTRa.

23. [IpuMeHeHHe 1o MyHKTY 22, TAe pacCTPOHCTBOM SIBJISIETCS OOJIEBOE PACCTPOMCTBO.

24. TlpumeHeHue MO NyHKTY 23, rue 00JeBOe pacCTPOMCTBO BBIOPAHO U3: OCTPOM OOJH,
BOCHAJTUTENILHOMN OO MJTH HEBPOTIATUYECKOM OOJTH.

25. Coenunenue mo myHKTy | wiam ero (apManeBTUYeCKH NpuemiieMas COJb IS
NIPUMEHEHUs B TEpaIuu.

26. Cniocob neyeHus: Uik MPOQHUIAKTUKH PACCTPONCTBA, COCTOSHUSL MM 3a00JIeBaHMsI,
KOTOpOE OTBEYAeT Ha MHrMOMPOBaHUE aKTUBHOCTHU KaHaja Na,1.8 y maumeHTa, Hy)KIaromerocs
B 5TOM, BKJIFOYAIOINUI BBEIEHHE TEPareBTUUYECKU 3(P(PEKTUBHOrO KOMMYECTBA COCAMHEHUS I10
nyHKTY | uiam ero gpapmManeBTHIeCKH MPHEeMIEMO COJH.

27. Crnocob mo myHKTy 26, TAe paccTpOWCTBO BBIOpAHO M3 OOJNEBOrO PacCTPOHCTBA,
KallUIEBOTO PACCTPONCTBA, OCTPOro 3YASIIEr0 paccTpOMCTBa WM XPOHUYECKOTO 3YZSLIErO
paccTpoMCTBa.

28. Cnocob mo nyHKTY 27, T1ie pacCTPONHCTBOM SIBJISIETCSI OOJIEBOE PACCTPONHCTBO.

29. Cnocob6 mo nyHkty 28, rae 0ojieBOe pacCTPOMCTBO BBIOPAHO M3 OCTPOM 0OJH,

BOCIIAJIUTEIbHON OOJIM MIIM HEBPONIATHYECKOH OOJIH.
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