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n ux (i)apMaL[eBTI/I‘IGCKI/I NPUCEMIICMBIM  COJISIM. HaCTOSIH.[ee I/I306p6T€HI/I€ TaK)XX€ OTHOCHUTCA K
KOMITO3UIIUAM, KOTOPBIC COACPIKAT MOHOOAaKTaMOBOE COCAMHCHUC II0 HACTOALIEMY I/I306p€TGHI/IIO nim
€ro q)apMaHeBTH‘IeCKI/I MNpUueMJIEMYIO COJIb U (ﬁapMaL[eBTPI‘IeCKI/I HpI/IeMHGMHﬁ HOCHUTCJIb. HaCTOSIH.[ee
H306p€TeHI/I€ JOIIOJTHUTECIBbHO OTHOCHUTCA K crocobaM JIeUeHHS 6aKT6pI/IaHLHOﬁ I/IH(1)€I(L[I/II/I, KOTOPbIC
BKJIFOYArOT BBEACHUC MAIITUCHTY TCPANICBTUICCKU 3(1)(1)6KTI/IBHOI‘O KOJIMYCCTBA COCAUHCHUSA 110 HACTOALLIEMY
H306p€TeHI/IIO, WK OTACIBHO, WJIH B KOM6I/IHaL[I/II/I C TCpalceBTUYCCKU 3(1)(1)€KTI/IBHLIM KOJIMYECTBOM
BTOpOIo 0eTa-JIaKTaMOBOTO aHTHOMOTHKA.
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XPOMAHMOHOBAKTAMOBBIE COEIMHEHNWA 1JIA JEYEHWUA
BAKTEPHAJILHBIX MHOEKITAN

OIIMCAHHUE

0O0J1acTh TEXHUKH H300peTeHue

HaCTOﬂH.Iee 1/1306pereHI/Ie OTHOCUTCSI K HOBBIM MOHOOAaKTaMOBBIM COCAHMHCHUAM, K
crocobamM ux NOJIy4€HUsA W K HUX TPHUMECHCHHUIO B KA4Y€CTBE TEPANCBTUYCCKUX CPEACTB. B
YaCTHOCTH, HaACTOALICC H306p€TeHI/Ie OTHOCUTCSI K MOHOOaKTaMOBBIM COCOAUHCHUAM,

NPpUMCHUMBIM B Ka4€CTBE AHTHOMOTHYECKUX CpE€ACTB AJId JICHCHUS 6aKTepI/IaJ'IbeIX HH(I)GKLIHFI.

YpoBeHb TEXHUKH l/l306DeTeHl/Iﬂ

BBenenne aHTHOMOTHKOB ISl JiedeHUs] OaKTepUabHBIX MH(EKIMH SBJISETCS OXHUM M3
BEJIMUANIINX MEAUIUHCKUX JAocTikeHnH 20 Beka. OmHAKO 3a HECKONBKO IOCIETHHX
AECATHIIETUIl BO BCEM MHpE Ha4yaldH TOSBIATBCS yYCTOWYMBBIE K HECKOJBKUM aHTHOMOTHKAM
Oakrepuu, yrpoxkas 3(pQexTUBHOCTM aHTHOMOTHYECKOH Tepamuu. B  OZHMX TOJNBKO
Coenunennbix IlltaTax AMeEpUKH €XErogHO YMUpPAKOT No MeHblied Mmepe 23000 uenoBek
HEMOCPEACTBEHHO B pe3ysibTaTe WH(EKIHiA, BBI3BAHHBIX OaKTEPHUsIMHM, YCTOHUMBBIMU K
AHTHMOMOTHKAM, & MHOTHE APYTHEe YMHUPAKOT OT paHee MMEIOLINXCS COCTOSHHM, yCyryOJeHHbIX
nonoOubiMu uHbekuusMu. Antibiotic Resistance Threats in the United States, 2013, Centers for
Disease Control, Atlanta, Georgia. HeoOxomumbl HOBble AaHTUOWUOTHUKH [UIsi OOpPBOBI C
uMeroLIeicss U Oyaymeil yrpo3oi OakTepuil ¢ YyCTONYMBOCTBIO K HECKOJBKUM JIEKapPCTBEHHBIM
CpeACTBaM.

[-maKTambl SBISIFOTCS HANOOJIee MHUPOKO MCIIONB3YEMbIMH aHTUOMOTHKAMU TSI JIEYEHUS
Cepbe3HbIX OakTepuaNbHbIX WHOpeKknuit. K HuM oTHOcATCS KapOameHembl, Le(halOCIOPUHBI,
NEHULWJUTMHBL 1 MOHOOakTambl. Kak ObIO OTMEYEHO ISl OPYTHX KJIACCOB AHTHOHMOTHKOB,
NOSIBUJIACh YCTOMYMBOCTD K [-makTamaM. JlJisi OOJIBIINHCTBA MPaMOTPHLATENBHBIX OAKTEPHil 5Ta
YCTOMYMBOCTD B MEPBYIO odepenb 0OyClIoBIeHa SKcpeccuel B-nmakTamas, pepMeHTOB, KOTOpPbIE
THIPOJIN3YIOT B-makTaMHble coequHeHus. CymecTByer 4 pasHbIX kiacca -makramas (A, B, C u
D), ciocoOHBIX THAPONIN30BaTh MEPEKPBIBAIOIINECS, HO PA3JIMYHbIE TOJMHOKECTBA J-JIAKTaMOB
(Drawz and Bonomo, Clin. Micro. Rev., 2010, 23:160-201). Xots B-maktamassl kjiacca B,
TaKKe  WM3BECTHbIE Kak  Merajuio-f-nmakramasel  (MBL), He sBisrorcs  Haumbojee

pacnpoCTpaHECHHbIMU B-J’IaKTaMaSaMI/I, O6H21py>KI/IBaeMbIMI/I B KIIMHUYECCKUX YyCJIOBUAX, 4aCTOTA U



pacripenienieHe WX 3SKCIPECCHH BO3PACTAeT W MPENCTABISET 3HAUUTEIBHYI) MEIULIMHCKYIO
yrpo3y, nockoibky (1) MBL o0namaroT crmiocoOOHOCThIO THAPOIM30BATH BCE [B-JIAKTAMBbI, KPOMeE
MoHOOakTamoB, u (i1) B omimune ot P-nakramas kjaccoB A u C, mnms MBL Her nocTymHbBIX
UHTHOUTOPOB.

Astpeonam, mMoHoOakTam, Obpu1 Briepble ofoOpeH B CIHA B 1986 rogy ans nedeHUs
a3pOOHBIX IPaMOTPHULATENBHBIX OaKTepHaNbHbIX HMHQEKIUH M OCTaeTCsl EOUHCTBEHHBIM
MoHoOakTamoM, ucronbdyeMbiM B CIIIA Ha ceropnsamuuii neHb. OnHako a3rpeoHam obnagaer
cnaboli aKTUBHOCTBIO B OTHOLIEHWH INTAMMOB Pseudomonas w Acinetobacter. Ilockombky
MOHODAKTaMbl MO CBOEH MPUPOAE YCTOWYUBBI K THAPOIU3y ¢ momombio MBL, Heckoiapko
KOMITAaHUI Ha4yaau pa3pabOTKy HOBBIX MOHOOAKTaMOBBIX COEJUHEHWUN IS JieueHUs] MHPEKLUH,
BBI3BAHHBIX IPAMOTPHLIATENbHBIMUA OakTepusiMu. MOHOOAKTaMOBbIE COENMHEHUs, COMEpIKalne
cunepodopusiii ¢pparmeHT, packpeitel B WO 2007/065288, WO 2012/073138, J. Medicinal
Chemistry 56: 5541-5552 (2013), u Bioorganic and Medicinal Chemstry Letters 22:5989 (2012).

B WO 2017/106064 packpbITbl OnapuiIMOHOOAKTAMOBBIE COCMHEHHS M UX MPHMEHEHUE
sl JeveHus: OakTepuaibHbIX MHpexkimi. B myOmukanmu 3asBok Ha Bbliady nateHtoB CIIIA
Ne US 2015/0045340 u Ne US 2014/0275007 packpbITbl MOHOOAKTaMbl OKCaMa3WHa U WX
NPUMEHEHHEe B KauecTBE MPOTHBOOAKTEPHAIBbHBIX CpencTB. B myOnmmkauuuy 3asBKM Ha BbIIavdy
narenta CIIIA Ne US 2015/0266867 packpbiThl HOBblE MOHOOAKTaMOBBIE COCHMHEHUS IS
NPUMEHEHUsT B KayecTBe MpoTHBOOakTepuaibHbIx cpeacts. B WO 2013/110643 packpbIThl
HOBbIE TMPOU3BOAHBIE AMHIUH3AMEIIEHHBIX MOHOOAKTaAMOB W HX NPUMEHEHHE B KayeCcTBE
NPOTUBOMHUKPOOHBIX peareHToB. B WO 2015/103583 packpbIThl MPOM3BOAHBIE MOHOOAKTaMa,
NPUMEHHUMBIE JUI JIeYeHHsT WH(PEKIHOHHOrO 3a00JIeBaHuUs, KOTOPOE SBISIETCS OaKTepHaTbHON
uH(peKIen.

IToTpeOHOCTh B HOBBIX aHTHOMOTHKAX JISI MPEOAOJIEHUS] YCTOMYMBOCTU K HECKOJBKUM
JIEKapCTBEHHbIM CpencTBaM coxpansietcsi. COeNMHEHHUs, pacKpblBaeMble B HACTOSIIEM
U300peTeHNH, NpeAHa3HAYEeHbI JIJIsl YIOBJIETBOPEHHS] STOW MEIULUHCKONW MOTPEOHOCTH MyTeM
BBEICHUSI JHOO CaMOCTOSITENIbHO, JHOO B KOMOWHAIMM C TOAXOMSIINMM WHTHOUTOPOM [3-

JJaKTaMa3bI.

CvyIHOCTHL H300peTeHus!

Hacrosiimee n3o0pereHrne OTHOCHUTCSI K pa3pabOTKe M CHHTE3Y aHAJIOrOB MOHOOAKTama,
HOBOTO KJIACCa BBICOKOAKTHBHBIX AHTHOMOTHKOB, 3(PPEKTUBHBIX MPOTHB LIUPOKOrO CHEKTPa
IPaMOTPULIATENIbHBIX OAaKTEPHl. DTH COCOUHEHUS W UX (apMaLEBTHUECKH MPUEMIIEMbIE COJIU

MOTyT OBITh NPUMEHUMbBI B KAa4Y€CTBE TECPANCBTUUCCKUX CPEACTB AJIA KIMHHUYCCKOTO JICUCHUA



Pa3JIMYHBIX  WH(EKLNH,

BbI3BAHHBIX TI'PaMOTPHULATCIbHBIMU 6aKTepI/I$IMI/I,

B TOM HYHCIC

mTaMMaMi, KOTOPBIC SABJIAIOTCA YCTOfIqHBbIMH K HECKOJIbKUM JICKAPCTBCHHbBIM CPEACTBAM.

COGI[I/IHGHI/UI MOI'yT HCIOJNb30BATbCA OTACJIBHO WM B KOM6I/IHaLII/II/I C NoAXOOsAILIHUM

uHruouTopoM P-nakramasbl. Hacrosimee nzobpeteHne BKiIro4YaeT B ceOst coenuHeHust (OpMyIIbl
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WIN UX (hapMaleBTHYECKH MPUEMIIEMYIO COJIb, TTIE:

T npencrasnser coboit CH mmm N, mpu ycnosum, uro ve Oomnee ayx w3 T, U u V

nperncrasisier coboit N;

U npencrasisier coboii CH mu N;

V npencrasnsier coboit CH umu N;

W npencrasinsieT co0oit

1) CBSI3b WJIH

2) O;

Q nmpencrasnser codoit
1) N unu

2) CR?;

X mpencrasisier codoi
1) O unu

2) CHz;

Y npencrasmsier coboit
1) 0O,

2) NRS8,

3) S unmn

4) CHa,

TpH ycioBuH, 4To eciu Y npencrasiser coboit O, NR® unu S, Torna X He npeacrapiser

coboii O;



Z npencrasisieT codoi

1) O,

2) S,

3) CH: unu
4 NH,

NP yCIIOBUY, 4TO ecnu Z npexncrasisier coboit O, S mm NH, torna X He npexncrasiser
coboii O;

A npencrassier coboit

1) —C(=NH)-NH,

2)  ~(CH2)N(R)-AryC,

3) -(CH2)qO-AryC,

4) AryC,

5) -(CH2)qN(R")-HetC,

6) -(CH2)qO-HetC,

7) HetC nnn

8) C3-C7 UMKJI0QIKHII,

rae CHy u C3-C; uukyioankun SIBJISIOTCS HE3aMEIIEHHBIMU WJIM 3aMeLIeHbl OIHHM-
ueThIpbMs R

AryC npencrasinsieT co00i 5-6-4IeHHOE MOHOLIMKJINYECKOE apOMaTUYECKOe KObLo ¢ 0,
1, 2 unu 3 KONBLIEBHIMH aTOMaMH, He3aBUCUMO BbiOpaHHBIMU u3 N, N B BuAe 4YeTBEPTHUHOMN
comu, O ¥ S, HE3aMeIeHHOe MM 3aMelleHHoe OfMHUM-4eThIpbMs RL rne AryC Heobs3aTenbHO
KOHIEHCUPOBAH C 4-7-4J€HHBIM TeTePOLMKIOATKUIBHBIM KOJIBLIOM, COAEpPKalluM OJWH-IBA
rerepoaToma, BeiOpanHbie U3 O, S u —NR;

HetC npencraBnsier coboil 4-7-ujieHHOE HACHIIIEHHOE WM MOHOHEHACHIIIEHHOE
MOHOLUKJIMYECKOEe KOMbIO ¢ 1, 2 wiam 3 KOJbLEBBIMM TE€TEPOaTOMAMHU, HE3aBUCHUMO
BeIOpaHHbIMH 13 N, N B Bune yerBepTuuHOW coiu, O u S, He3aMeUIeHHOe WM 3aMeleHHOe

i.
OIHUM-YeThIpbMs R,

L

1) OTCYTCTBYET,

2) npencTasiser coboit RY,

3) npencTasnser coboii -NHR?,
4) npencrasisier coboit -N(R*),,
5) npencrasser coboit -OR?,

6) npencrasnser coboit -(CHz)nR?,

7) npexcrasnsier coboii -C(O)RY,



8) npencrasnser coboit -C(NH)R* umu
9) npencTasiser coboit -S(O)mRY,
rae L siBnsieTcst He3aMeIeHHbIM WK 3aMeleH 1-4 3amecTuTensiMu, BeIOpaHHbIMU U3 RS,

M npencrasisier coboit

1) R,

2)  -NHR’,

3) -N(R),,

4)  -OR’,

5) -(CH2)uR’,

6)  -C(OR’,

7) -C(NH)R’ unu
8) -S(O)R’,

rae M sBjisieTcs He3aMeleHHbIM UK 3aMeleH 1-4 3aMecTuTeNsmMu, BbiopaHHbivy 13 RS,
R! npencrasnser coboii

1) BOJIOPON,

2) -C1-Cs anxuun,

3) -C3-C7 nukoankun,

4) -C(O)OR¢,

5) -C(O)NR°RY,

6) TETPA30JIHII,

7) OKCaJINa30JIOHNUII,
8) HetA,

9) AryA,

10)  -S(O)umR®,

1) -S(0), NRR¢ unu

12)  -P(O)R®),

rne -Ci1-Cg amkun u -C3-C7 UMKIIOATKUI SIBISIFOTCS HE3aMEIICHHBIMU WJIH 3aMEIIeHbI
onHUM-Tpems R

R? npencrasnser coboii

1) BOAOPON,

2) -C1-Cs ankuun,

3) -C3-C7 IMKIIOATK UL,

4) -C(O)ORS,

5) -C(O)NR°RY,

6) TETPA3OJIUII,



7) OKCaJINa30JI0OHNUII,
8) HetA,
9) AryA,

10)  -S(O)uR®,
1) -$(0),NR°R¢ unu

12)  -P(O)R®),

rae -C1-Cg ankun u -C3-C7 OUKIOANKHII SBJSIOTCS HE3aMEIIEeHHbIMH WU 3aMeIleHbI
onHUM-Tpemst R?,

npu ycnosuy, urto ecau R mpencrasnser coboit -C(O)ORE, -C(O)NRCRY, -S(O)mRE,
-S(0), ,NRR? umu -P(O)(R®)p, Torma R? me mpencrasnser coboii -C(O)ORS, -C(O)NRRY,
-S(0)mR®, -S(0),,NR°R? uyut -P(O)(R®)p;

HetA npencraBnsier coOoli  4-7-4ieHHOE HACBIIIEHHOE WJIM MOHOHEHACBIIIEHHOE
MOHOLIMKJIMYECKOE KOJIbIO € 1, 2 wuau 3 KOJNBLEBBIMH TIe€TePOaTOMaMH, HE3aBUCHUMO
BbIOpaHHbIMUA 13 N, N B Buae uerBepTHuHOH conu, O u S, He3aMeIlueHHOe WM 3aMeIleHHOe
OIHUM-4eThIpbMs RE;

AryA npencrasisier co00l S-6-4JIeHHO€ MOHOLMKIIMYECKOE apOMaTH4YecKoe KOoJbLo ¢ O,
1, 2 wiu 3 KONBLEBBIMH aTOMaMH, HE3aBUCHMO BbIOpaHHbIMU M3 N, N B BHJE YETBEPTHUHOU
conu, O u S, HE3aMEIIeHHOE WK 3aMEIIeHHOE OIHUM-4eThIpbMsi RE;

R® npencrasnser coboii

1) BOZOPON,

2) C1-C4 ankumn,

3) rajloreH Uiu

4) C3.C7uukoanKu,

rae Ci1-C4 anxun u Cs3.C7UUKJIOANKUI SIBJISIIOTCS HE3aMEIEHHBIMH WM 3aMEIleHbI
onHUM-Tpems R?,

B Kaxk1oM ciyyae R* HesaBucuMo npecrasiser coboil:

1) BOZOPON,

2) -C1-Cio ankun,

3) -C2-Cs ankenuin,
4) -(CH2).ORS,
50 -S(O)uR%,

6) -S(0),NRR¢,
7) -(CH3)sNR°RY,
8) -OC(O)R®,



%)

10)
11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)

-C(O)ORS, -CN,

-C(O)NR°RY,

-NR°C(O)R®,

-NR°C(O)OR®,

-NRCC(O)NRR¢,

-NRS(O)mRS,

~NR!!

-C3-C7 mukinoankumi,
-0-C3-C6LIMKIIOANKHUI,
-C1-CroankuneH-C3-CsIUKITOANKHII,
-0-C1-Croankunen-C3-CeLIMKI0aJIK UL,
HetB,

-O-HetB,

-C1-Croankunen-HetB,
-0-C1-Croankunen-HetB,

AryB,

-O-AryB,

-C1-Croankunen-AryB wnu

-O-C1-CroankuneH-AryB,

rne R* siBisieTcst He3aMeIeHHbIM HITH 3aMeleH OAHUM-YETBIPbMS R®:

AryB npencrasnisier co0oil 5-6-4JleHHOE MOHOIMKJINYECKOE apOMaTHYECKOe KObIo ¢ 0,

1, 2 unu 3 KOJBIEBBIMU aTOMaMU, He3aBUCHUMO BoIOpaHHbIMU U3 N, O u S, He3aMeleHHOe W

C.
3aMeLIEHHOEe OJHUM-4eThIpbMs R®;

HetB mnpencraBisier coOoii  4-7-4jieHHOE HACBIIIEHHOE WJIM MOHOHEHACHIIEHHOEe

MOHOLIMKJIMYECKOEe KOJAbLO ¢ 1, 2 uaum 3 KOJbLEBBIMHU TeTepOaTOMaMH, HE3aBUCHUMO

BbIOpaHHbIMU U3 N, N B Buze uerBepTudHoi comu, O u S, He3aMeIeHHOe MM 3aMEIleHHOe

a.
onHuM-Tpems RY;

R’ npencrasnser coboii

1))
2)
3)
4)
5)
6)
7)

BOJIOPOL,
C1-Cio ankumn,
-C»-Cg ankenmn,
-(CH2)uORS,
-S(O)RS,
-S(O),NR°RY,
-(CH,),NR°RY,



8)  -OC(O)R®,
9)  -C(O)ORS,
10) -CN,

11)  -C(O)NR°RY,

12)  -NR°C(O)R®,

13)  -NR°C(O)ORS,

14)  -NR°C(O)NR°RY,

15)  -NR°S(O)LRS,

16)  =NR',

17)  -C3-C7 mmxnoanku,

18)  -O-C3-CeumkaoanKku,

19)  -Ci-CroankuneH-C3-CoLIMKIOANKIIL,
20)  -0-C1-Cio ankunen-C3-CeLUKITOATKUI,
21)  HetB,

22)  -O-HetB,

23)  -Ci-Cioankunen-HetB,

24)  -0-Ci-Cio ankunen-HetB,

25)  AryB,

26)  -0O-AryB,

27)  -Ci1-CroankuneH-AryB wim

28)  -O-Ci-Cioankunen-AryB,

rie R° spyisieTcs He3aMeIeHHbIM WU 3aMelleH OfHUM-4eThIpbMst RS,
B KaxaoM ciyuae R® HesaBucumo npencrapnser coboit
1) raJjioreH,

2) -C1-Ceankmu,

3) -ORe,

4) -S(O)R,

5) -S(0),NR°R¢,
6) -C(O)R®,

7 -OC(O)R®,

8) -C(O)OR®,

9) -CN,

10)  -C(O)NR°RY,
11)  -C(NH)NR°RY,
12)  -(CH3)uNR°RY,



13)  -(CH2)uNR°RY,

14)  -NR}C(O)R?),

15)  -NR}C(O)OR?),

16)  -N(R)(C(O)NRRY),

17)  -NR)S(0),R®) umu

18)  HetB;

R’ npencrasnser coboit

1) BOJIOPO,

2) C1.C5 ankun win

3) C5-C7 uukoanku,

rne Ci1-Cs ankun u C3-C; UUKIOANKUI SIBJSIOTCS HE3aMELICHHBIMH WM 3aMEIleHbI
onHUM-Tpems R?;

R® npencrasnser coboii

1) BOJIOPON,

2) C1.C4 anmkun wim

3) C3-C7 uMKI0aIKII,

R’ npencrasnser coboit

1) BOJIOPOI,

2) C1.C4 ankun wu

3) C3-C7 UMKI0ATKILT,

R!° npencrasnser coboit

1) BOJIOPOI,

2) C1.C4 ankun wmm

3) C3-C7 uMKI0ATKIT,

R!! npencrasnser coboit

1) BOJIOPO,

2) C1.C4 ankun umu

3) C3-C7 UMKIOATKIT,

R!? u RV nesasucumo npencrapstor coboii

1) BOZIOPO,

2) -SC1-Csanxua,

3) C1-Cs5 anxun,

4) -(C1-Csanmkunen)sOC1-Csankmn wim

5) -(C1-Csanmkunen )nNC1-Csankm,

rne  -SCi-Csankun, Ci-C3  anxun, -(C1-Csankunen),OCi1-Csankun  u - -(Ci-
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Csankunen)nNC1-C3anku siBISIFOTCST He3aMEIeHHBIMU HITH 3aMEIIeHbl OJHUM-CEMbBIO aTOMaMHU
¢ropa unu, anvrepnatuBHo, R u R Bmecte ¢ atomom yrieposma, kK KOTOpDOMY OHH
NpUCOeIUHEHb], 00pa3yoT MoHoIMKInYeckni C4-C7 mukoankun wim MoHouukinaeckuii C4-C7
reTepOLMKIOANKII ¢ 1, 2 un 3 reTepoaToOMaMHu KOJbIla, He3aBUCHUMO BbIOpaHHBIMU U3 N, O 1 S,
rae C4-Cr7 nuknoankuin u Cy4-C7 reTepOLUKIIOanKU ABISAIOTCA HE3aMEIeHHbIMU UJIH 3aMeLeHbl
OITHUM-TPEMsI 3aMeCTUTEIISIMH, He3aBrucuMO BeiOpanHbiMU U3 -F, -OH u -OC,-Csankuna;

R npencrasnsier coboit

1) BOZIOPON,

2) C1.C4 anxun unu

3) C5-C7 uuKI0aMKII,

B KaX0M cirydae R? HezaBucumo npencrasisier coboi

1) BOZIOPON,

2) raJjioreH,

3) C1-Csankumn,

4) -NR°RY yyu

5) -OR¢;

B Ka)xaoM ciydae RP HesaBucuMo npencrasnser coboit

1) BOZIOPO,

2) -C1-Cs anxmun,

3) -OC,1-Cs ankuin,

4) OH,

5) N(R®); unu

6) rajioreH,

rae -C1-C3 ankui sBJsieTcs He3aMeLeHHbBIM I 3aMeIleH OqHUM-Tpemsi R?;

B kaxxaoM ciydae R® u RY Hesapucumo npencrasnser coboii:

1) BOZOPON,

2) -C1-Cro ankum,

3) -C2-Cyo ankenm,

4) -C3-Cs uuKIIOATKHIT,

5) -C1-Cro anxunen-Cs-Cs TUKIOATKHAI,
6) HetA,

7) -C1-Croankunen-HetB,

8) AryB,

9) -C1-Cio ankunen-AryB unm
10)  -C1-Cyo ankunen-HetB,
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unu ansrepHatuBHO RS 1 RY BMecTe ¢ aToMoM a30Ta, K KOTOPOMY OHM MPHCOEIMHEHBL,
00pa3yroT  4-7-4jieHHBI  TEeTePOLMKIIOANKIII, HeOoOs3aTeIbHO  COIEp KAl  OJMH-IBA
JIOTIONHUTENBHBIX TeTePOaTOMa, He3aBUCHMO BhIOpanHble n3 O, S n -NRE, u rae kaxapii RC u R¢
ABJIAETCA HE3aMEIeHHBIM MU 3aMeleH OfHuM-TpeMst RE;

B Kak1oM ciydae R® He3aBrcuMo nipeacrasisier coOoi:

1) BOJIOPO,

2) -C1-Croanknmn,

3) -C1-Cyo ankenmu,

4) -OH,

5) -0OC1-C4 anxu,

6) -C3-Cs LuKIIOANKUIN,

7) -C1-Cio anxunen-Cs-Ce IUKIOATKUI,
8) HetB,

9) -C1-Cyo ankunen-HetB,

10)  AryB,

11)  -Ci-CioankuneH-AryB,

12)  -C1-Cyo anxkunen—HetB wiu

13)  ranoreH,

rae Kaxabiii R sBisieTcs: He3aMeleHHbIM HITH 3aMEIeH OTHUM-TPeMsI RY

B KaxaoM ciydae Rf HesaBucumo npescrapisier coboii:

1) rajioreH,
2) -C1-Cio ankum,
3) -OH,

4) -OC1-Cy4 ankumn,
5) -S(0),,C1-C4 anxmun,

6) -CN,

7) -CF;3,

8) -OCHF,,
9) -OCF3 unu
10)  NH,

rie  -Ci1-Cio  ankun sBIA€TCS  HE3aMELEHHBIM WJIHM 3aMellleH OJHUM-TPeMs
3aMECTUTEISIMH, He3aBUCHUMO BeiOpaHHbIMU 13 —“OH, ranorena, nuano u -S(0)2CHs;

B KaX1oM ciydae R® HezaBHCHMMO mpeacTaBisieT coOok:

1) BOZIOPO,

2) -C(O)R® numm
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3) -C1-Cro anknmn,

rae -C1-Croankun sBISETCS HEC3aMCIICHHBIM HJIM 3aMCIICH OAHUM-IIATBIO aTOMaMK

¢ropa;
B KaknoM ciydae R HesaBucuMmo mpescTapsier coboii:
1) rajioreH,
2) -C1-Croankmu,
3) -OH,

4) -OC,-Cy4 ankumn,
5) -5(0),,C1-C4 anxmun,

6) -CN,

7) -CFs,

8) -OCHF; nnu
9) -OCFs3,

rne -Ci1-Cio  ankun sBISE€TCS HE3aMEIEHHBIM I 3aMeIleH  OJHUM-TPeMs
3aMeCTHUTEJSIMU, He3aBUCUMO BbhiOpaHHbIME U3; -OH, ranorena, uuano wiu —S(0),CHs;

B Kak1oM ciiy4ae R! HezaBucumo npencrapisier coboii:

1) -C1-Cg anku,
2) -C»-Cs ankenuu,
3) -C»-Cs ankuHu,
4) raJIoTeH,

5)  -ORS

6) -S(O)mRS,

7) -S(0),,NR°RY,
8) -C(O)R®,

9)  -OC(O)R®,
10)  -C(O)ORS,

11) -CN,
12)  -C(O)NR°RY,
13)  -NR°R¢,

14)  -(CH2)aNR°RY,
15)  -NR°C(O)R®,

16)  -NR°C(O)OR®,
17)  -NR°C(O)NR°RY,
18)  -NR°S(O)mR®,
19) =NH,
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20)  -CF;,
21)  -OCFs wm
22)  -OCHFy;

B K)KJIOM cliydae R He3aBHCHMO MpecTaBIIseT COOOi:

1) BOZIOPO,

2) C1-Cs ankumn,

3) OR'",

4)  =NRY,

5) N(R'),

6) rajioreH,

rae C1.C3 alkun sBASeTCs He3aMeleHHbIM M 3aMelleH ofHUM-Tpemsi RP;

KaKIbIl N HE3aBUCUMO TpeacTaBisieT coboii 0, 1, 2, 3, 4, S unm 6;

KaXXIbIii M HE3aBUCUMO MpeacTanisieT coboi 0, 1 wu 2;

KKABIA P HE3aBUCUMO IpeICTaBIsieT coboit 1 nnm 2;

KaXKIbIl (| HE3aBUCUMO TpeacTaBisieT coboii 0, 1, 2, 3, 4, S unm 6;

KXl § HE3aBUCHMO TIpencTaBiisieT codoit 0, 1, 2 um 3;

Kbl t HE3aBUCUMO MpeacTasisier codoii 0, 1, 2 wm 3;

Kbl U HE3aBUCUMO TpeacTaBisieT coboii 0, 1, 2, 3, 4, S unm 6; u

KaXIbIH vV HE3aBUCUMO TpeacTaBisieT coboit 0, 1 wum 2.

Hacrosiinee u3o0OpereHne Takke OTHOCUTCS K (hapMalleBTHUECKONW KOMITO3HMLIMU ISt
JeueHus: OakTepuaabHOW MH(EKIH y CyObeKTa, B TOM 4YUCie MHYEKIUU rpaMOTPULIATENIbHBIX
OaKkTepUua bHBIX IITAMMOB C YCTOMYMBOCTBEO K HECKOJBKUM JIEKAPCTBEHHBIM CpPEICTBaM,
BKJIFOUAKOIelt B ce0si MOHOOAKTaMOBOE COENMHEHHE B COOTBETCTBHH C HACTOSIIUM
uzobpereHreM W (apManeBTHYECKH  TMpUEMIIEMble  HOCUTEIb,  pa30aBUTENb WU
BCIIOMOTaTeJIbHOE CPENICTRO.

Coenunenuss Qopmynsr  (I), Takke HasbpiBaeMble B  HACTOSIIEM JOKYMEHTE
«MOHOOAKTaAMOBBIMH COEIMHEHUSIMIUY, U UX (PapMalleBTHYECKH MTPUEMJIEMbIE COJIH, MOTYT OBITh
NMPUMEHUMBI, HampuMep, IJisi WHTHOWPOBAaHUS pPOCTAa TPAMOTPULIATENBHBIX OaKTEPHUATbHBIX
IITAMMOB, B TOM 4HcJie Oe3 orpaHuydeHus: mraMmMoB Pseudomonas, Klebsiella v Acinetobacter,
BKItOUast Pseudomonas aeruginosa, Klebsiella pneumoniae n Acinetobacter baumannii, w/wnm
IUTSL JICUEHUST WK TIPENyTPEKACHHS UX KJIMHUYECKUX MPOSIBICHUN Y OOJIBHOTO.

Hacrosiimee n3o0pereHne Takke OTHOCHUTCS K CIIOCO0aM JIeYeHHsI TPaMOTPHULATETbHBIX
OakTepuanbHbIX MHPEKIUH y CyObeKTa, HYKIAIOMErocss B TAKOM JICYSCHHUH, BKIJIFOUYAOLIUM
BBeZIeHHE CYOBEKTY 3 (HEKTUBHOTO KOJIMYECTBA MOHOOAKTAMOBOTO COSMHEHUSI B COOTBETCTBUU

C HaCTOAIIUM I/1306peTeHI/IeM. CornacHo OMNpPEACJICHHBIM  BapUaHTaM  OCYIICCTBJICHUA
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HACTOSIIEr0 M300peTeHus] Crocod BKIIOYAET BBEACHHE COEAMHEHUs-MHIHOUTOpa Oera-
JakTamas3bl. BapwaHTBl OCYLIECTBJICHHs, JOMOJHUTEIbHBIE BAaPUAHTBHI OCYIIECTBICHHUS U
MPU3HAKK HACTOSIIEro M300peTeHusi OO OyayT MOTMOJHUTENbHO OIMUCAHBL, JHUOO CTaHyT

OUYEBUIHBIMHU U3 MOCIEAYIOMIETrO OMUCAHUS, TIPUMEPOB U IpUjIaraeMoit popmyJibl H300peTeHUsI.

TloapoOHoe onucanue H300peTeHust

Hacrosimee uzo0pereHne OTHOCUTCS K HOBBIM MOHOOAKTaMOBBIM aHAJOraM, KJjaccy
BBICOKOAKTUBHBIX ~ AHTUOMOTHKOB,  3(Q(EKTUBHBIX  NPOTHB  ILIMPOKOTO  JUAra30Ha
IPaMOTPULIATENIbHBIX ~OakTepuil. OTH COENMHEHHs] HaxOISAT IPUMEHEHHE B KadecTBe
TEPANEBTHUECKUX CPEACTB U KIMHUYECKOTO JIEYEHUS Pa3IMYHbIX HH(EKLUUH, BBI3BIBAEMBIX
rpaMOTPULIATEIbHBIMHI OAaKTEPUSMH, B TOM YHCJIE IITAMMAMH, KOTOPBIE SIBJIAIOTCS YCTOHYMBBIMU
K HECKOJIbKUM JIEKAPCTBEHHBIM CPENCTBAM, a TakKXe Ui JICYEHUS WIN MPEayNpexIeHus
CBSI3aHHBIX C HUMU KJIMHUYECKHUX MaTOJIOTUH.

B kaxnomM M3 pasauuHBIX BAapUAHTOB OCYINECTBJIEHUS OIHCAHHBIX COEIMHEHHH I10
HACTOSIIIEMY M300pEeTeHHI0 Kakhas IepeMeHHas, BKIodas nepemeHHble ¢opmyunsl (I), u ee
pasIMyHBle BAPHAHTBI OCYIIECTBJICHHS, KQKIasl IEPEMEHHasi HE3aBUCUMO BBIOpaHA U3 APYIHX,
€CIIM He OTMEUEHO HHOE.

HacTtosiuee m3oOperenune Bkimouyaer B ceOsi coenmHenus Gopmyinbl (I) U oTaenbHbie
IMaCTePEeOU3OMepPhbl, HSHAHTUOMEPBhl U SMuMepbl coenuHeHuid ¢opmyabl (I), u cmecn wux
AMACTePEOM30MEePOB W/WIM HHAHTHOMEPOB, BKIIOUas panemudeckue cmecu. Hactosimee
U300peTeHne TaK)Ke OXBATHIBAET JIIOOBIE COJIBBATBI, THAPATHI, CTEPEOU3OMEPbI U TayTOMEPHI
coenunenuit popmyiel (1) 1 ux mroObIe hapMaLEeBTHUECKU TPUEMIIEMbBIE COJIH.

Coenunenus popmyasbi (1)

CornacHO OIHOMY BapHaHTy OCYLIECTBIIEHHS HACTOSLIEe H300pETEHNE BKIIOYAET B ceOs

coenuHeHus1 popmyer I:
(RO), L
Y- | TY A\M
27>

X
R'I
Rzﬁ/k (R,
N .0

| H R12 13
HZN%NW WP
s-Q@ O g NS on
(M

WIin HX (I)apMaLIeBTI/ILIeCKI/I MpUEMJIEMbIEC COJIM, TA€ COCAUHCHUSA MOTYT OBITH
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NOAXOAAIINMU IJI MPUMEHCHUS IJIA JICYCHUS 6aKTepI/IaJ'IbHI:>IX PIH(bGKL[PIfI.

CormacHo fgpyroMy BapHaHTy OCYLIECTBIEHHs HAcTosAllero wu3ooperenus T
npenctasisier codoit CH wmu N, npu ycinosuu, uro He Oonee npyx u3 T, U u V npencrasisier
coboit N. CornacHo kijaccy BapuaHta ocyuiectBieHuss 1T mpencrasnsier codoit CH wmmm N,
CornacHo apyromy KJIacCy HACTOSIIEro BapuaHTa ocymecteieHus: T npencrasisier codoit CH.
CornacHo Apyromy KJIacCy HacCTOSIIIEro BapuaHTta ocymectsieHus: T npencrasisier coboii N.

CormacHo fpyroMy BapuaHTy OCYINECTBJIEHHS Hacrosimero wusodpererns U
npenctasisier codoit CH mmm N. CornacHo kiaccy BapuaHTa ocymectsieHus U npeacrasisier
coboit CH. CornacHo apyromy Kjaccy HacTOSIIETr0 BapuaHTa ocyinectsiieHus: U npencrapisier
coboit N.

CornacHo Apyromy BapuaHTy OCYLIECTBJIeHUs HacTosimero nodperenus: V = CH nmm N.
CornacHo kyaccy BapuaHTa ocyuiectBieHus V mpexacrasiser coboit CH. CornacHo apyromy
KJIACCY HACTOSIIIErO BapUaHTa OCYINeCTBJIeHUs1 V npenctasisieT coboit N.

CornacHo npyromy BapHaHTy OCYLIECTBJeHMs HacTosimero uzobperenus T, U u V
npencrasisitot coboit CH.

CormacHo JApyroMy BapuaHTy OCYILIECTBJIEHHs HAcTOsmero wusodperenuss W
npexacrasisier cobor cBsa3b wiu O. CorjacHO Kjaccy BapuaHTa OCyIUecTBieHust W
npeacrasisier cobol cBsi3b. COrIacHO APYyroMy KJIacCy HACTOSIIErO BapUaHTA OCYINECTBIICHHS
W npencrasnsier codoii O.

CormacHo apyroMy BapHaHTy OCYINECTBJIEHUS HacTosimero wuzodperenus Q
npencrasnser coboit N unu CR?. CormacHo kiaccy BapuaHTa ocyIecTBieHus Q mpencTasiser
coboit N. CornacHo Apyromy Kjaccy HacTOSINEro BapHaHTa OCymecTBjeHus Q mpeacraBiiseT
coboit CR?.

CormacHo gpyroMy BapHaHTy OCYINECTBJIEHHS HACTOSIIEro wu3o0pereHns X
npenctassier coboit O i CH,. CornacHo kjaccy BapuaHTa OCYLIECTBIIEHUs X MPENCTaBIIsIeT
coboii O. CornacHO IpyromMy KJIacCy HACTOSILIETO BapUaHTA OCYLIECTBIEHHsS X MpPEICTABISIET
coboii CHa.

CornacHo ApyroMy BapHaHTy ocyliecTsiaeHus Y mpencTasiser coboit O, NR® S unm
CHz, npu ycosuu, uto ecnu Y npeacrasiser coboit O, NR® umu S, Torna X He mpencrasnsier
coboii O. CornacHo IpyroMy BapuaHTy ocyinecTsieHus Y mpexacrasiser coboit O, NR® S unu
CH,, npu ycnosuu, uto ecau Y mpexcrasisier coboit O, NR® unu S, Torna X mpexcrasisier
coboii CHa.

CornmacHo [npyroMy BapHaHTy OCYINECTBJIICHHS HACTOSINEro wu3o0pereHns Y
npencrasisier coboii O, NR®, S unu CH,. CormacHo kjiacCcy BapHaHTa OCYINECTBJEHHS Y

npencrasiasier coboir O wmm CH,. CorjmacHo npyroMy KIacCy HACTOSIIIEro BapHaHTa
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ocymecTsnenust Y npezcrasisier coboit NR® umu S. CornmacHo apyromy Kiaaccy HacTOSIIETO
BapuaHTa ocyuecTeieHus Y mnpezncrasisier coboit O. CornmacHo ApyroMy Kiaccy HacTOSIIEro
BapHaHTa OCyllecTBieHus Y mpenacrasiser coboit NR®. Cornmacho apyromy kiiaccy HacTOSIIEro
BapUaHTa OCyLIeCTBIeHUs Y mpencrasiser codoit S. CornacHo Ipyromy Kjaccy HacTOSIIEro
BapUaHTa OCyIecTBIeHus Y npencrasisier coboii CHa.

CornacHo npyromMy BapuaHTy ocyiiecTeiieHus Z mpencrasisier coboit O, S, CH, umu
NH, npu ycnosun, uto ecinu Z npexacrasisier codoi O, S umum NH, torma X He npencrasisieT
coboit O. CornacHo kjacCy BapuwaHTa ocyuecTBieHus Z mnpencrasisier coboi O, S, CH, wm
NH. CornacHo Apyromy KJaccCy HacCTOSIIEro BapHaHTa OCYLIECTBJICHHs Z MPEACTABJSET COOOU
O unu CH;. CornacHo apyromy KJaccy HacCTOSIIIETO BapUAHTA OCYIIECTBJICHUS Z MPENCTaBISAET
coboit S mnmu NH. CormacHo apyromy Kiaccy HAcCTOSIIErO BapuUaHTa OCYIIECTBIEHUS Z
npexacrasisier coboit O. CornacHO ApYyromMy KJIacCy HacTOSIIErO BapHaHTAa OCYIIECTBIIEHUS Z
npencrasisier codoit S. CoriacHO ApyroMy KJacCy HACTOSINErO BapuUaHTa OCYINECTBIICHUS Z
npencrasisier coboii CH,. CornacHo npyromy Kjaccy HacTOSIIIErO BapUaHTa OCYIIECTBICHUS Z
npencrasisier codoit NH.

CormacHo JApyroMy BapMaHTy OCYIIECTBIEHMs HacTosimero usobpereHus R!
npencrasnsier coboit Bomopon, -Ci-Cs amxmn, -C3-C; muxnoankmi, -C(O)ORS, -C(O)NRCRY,
Tetpazonun, okcaauasononun, HetA, AryA, -S(O)nRS, -S(0),,NRR? unu -P(0)(R®)p, rne -C1-Cs
ankun 1 -C3-C7 UUKIIOAKUI SIBJSIFOTCS HE3aMELIEHHBIMH HJTH 3aMelleHbl OMHUM-TpeMsi R?, mpu
ycnosun, uro ecmu R?  mpenmcraiser coboit  -C(O)ORS,  -C(O)NRRY,  -S(O)mRS,
-S(0),NR°RY mmu -P(O)(R®),, Torma R!' me mpenmcrasmser coboii -C(O)OR®, -C(O)NRCRY,
-S(0)mR¢, -S(0),,NR°R? uyu -P(O)(R)p.

CornacHo IpyroMy BapuaHTy OCYILIECTBIEHHUs HAacTosmero n3ooperenus R! nesasucumo
BbIOpaH u3: Bopopona, -Ci1-Cg ankuna u -C(O)OR®, rae -Ci-Cg ankun sBIsIeTCs] He3aMelleHHbIM
WM 3aMelleH OfHUM-TpeMs R?, mpu ycnosuu, uto ecau R* mpencrasnsier coboii —~C(O)ORS,
torma R! ne npencrasnser coboit —C(O)ORE.

CornacHo ApPyroMy BapHUaHTy OCYIIECTBIEHHMsS HacTosmero uzobperenus R! puibpan us
sonopona, -Ci-Cs ankmma, -C3-C; umkmnoankmma, —C(O)ORS, —C(O)NRRY, Terpasommna,
oxcamuazononnna, HetA, AryA, —S(0)mR®, —S(0),,NRR? 11 -P(O)(R®)p, rae -C1-Cs amkun u -Cs-
C7 LHUKJIOAJIKWUIT ABJIAIOTCA HE3AMCIICHHBIMHU HWJIM 3aMCIICHBI OJHUM-TPEMS Ra. CornacHo
JIPyroMy BapMaHTy OCYLIECTBJIEHMsI HacTosimero usobperenust R' BbiGpan Bomopona, -Ci-Cs
ankuina u —C(O)ORS, rae -C1-Cg ankui sIBISI€TCS HE3aMEIEHHBIM UJTH 3aMEIIeH OTHUM-TPEeMsi
R? npu ycnosuw, uto ecau R? mpeacrasaser coboit —C(O)ORE, Torna R! sribpan u3 sogopona u

-C1-Cs ankuna. CornacHo APYroMy BapHaHTy OCYLIECTBIEHHs HACTOSIEro m3odperenus R!
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BbIOpaH u3 Bopopona, -C1-Cg ankmina u —C(O)OR®, rae -C1-Cg ankuin siBisieTCs He3aMeIleHHbBIM
Wik 3amMeleH omHUM-TpeMsi R?. CorjacHo Apyromy BapHaHTy OCYINECTBJCHHS HACTOSILIETO
mzobperenus R! Beibpan us sBogopona, -C1-Cs ankuna u —CO;H. CornacHo ApyromMy BapHaHTy
OCYILECTBNIEHUs] HacTosimero nusobperenus R! Buibpan u3 Bomopona u —C(O)OR®. Cornaco
JPyTOMy BapMaHTy OCYLIECTBJEHHs HacTosimero usodperenuss R' BbiOpan u3 Bomoponma u
-CO;H. CornmacHo JApyroMy BapMaHTy OCYyLIECTBIEHHs HacTosmero wuszobperenus R!
npencrasisier coboir Bomopoa. CorjacHO ApPyromMy BapHaHTY OCYINECTBJICHHS HACTOSILIETO
msobperenust R npexncrasnsier coboit —C(O)OR®. CornacHo Knaccy BapHaHTA OCYIIECTBIEHUS
R! npencrasnser coboit CO2H.

CornacHo JOpyroMy BapMaHTy OCYIIECTBJEHHMsl HacTosimero usobperenuss R!
npencrasnsier coboit  Bomopoxn, -Ci-Cs amkunm, —C(O)OR®, —C(O)NRRY, —S(O)mR®,
~S(0),,NRRY umu -P(O)(R®)p, rme -Ci1-Cs ankun sBIsS€TCS He3aMElleHHbIM WM 3aMelleH
onHUM-Tpems R?.

CorjacHo JpyroMy BapMaHTy OCYIIECTBJEHMsl HacTosimero uszooperenus R!
npezacrasisier codoit -C3-C7 LUKIOATKWI, TETPA30W, Okcaaua3oiaonmwi, HetA umu AryA, roe
-C3-C7 UUKIIOANIKWI SIBJISFOTCS HE3aMEIeHHBIMU WITH 3aMeleHbl OHUM-Tpemst R,

CornacHo OpyroMy BapuaHTy OCYIIECTBJEHHs HACTosmero u3obperenuss R!
npencraensier codoit -C1-Cs  amkmn, -C3-C;  umkmoankmn, —C(O)NRCRY,  rterpasonun,
okcaauasononu, HetA, AryA, —S(O)mR®, —S(0), NRR? unu -P(O)(R®)p, rne -Ci-Cs ankun u
-C3-C7 UMKJIOAJIKHII SIBJITFOTCS] HE3aMEIIIEHHBIMU WITH 3aMeLeHbl OMHUM-Tpemsi R?.

CornacHo JpyroMy BapuMaHTy OCYIIECTBJEHHs HAcTosimero u3obperenus R!
npencrasisier codoit Bomopon, -Ci-Cg ankun wiu —C(O)OR®, rme -Ci1-Cg anmkun siBisieTcs
He3aMelleHHbIM UM 3aMelleH ofHuM-TpeMst R CoracHo kjaccy BapuaHTa ocylnecTsieHus R!
npeacrasisier coboi Bomopon, -Ci1-Cg ankxun wim —C(O)ORS. CormacHo apyromy Kiaccy
HACTOSILIEro BapuaHTa ocymecTsiaenus R' mpencrasnsier coboit Bomopon, -Ci-Cs ankun uiu
—~COH. CornacHo Apyromy Kiaccy HACTOSINEro BapHaHTa ocymecTsienus R! mpexacrasnser
coboit Bomopon, -CHs wmu —CO,H. CornmacHo apyromy Kjaccy HAcCTOSIIEro BapHaHTa
ocymectsaenuss R!' mpencrasnser coboit -CH3 mmu —CO;H. CornacHo apyromy kjaccy
HACTOSILIEro BapuaHTa ocylnecTsienus R' mpencrapiser coboii Bomopon. CornacHo apyromy
KJIACCYy HACTOSIIEro BapuaHTa ocymecTsienus R' mpencrasnser coboit -CO;H. CornacHo
JPYroMy KJaccy HacTOsIIEro BapuaHTa ocyinectsienus R npencrasnser coboit CHs.

CornacHo JpyroMy BapuMaHTy OCYIIECTBJEHHMs HacTosimero u3obperenuss R!
npencrasisier codolt Bogopon unu —C(O)ORE.

CornacHo JApyroMy BapuMaHTy OCYIIECTBJEHHs HacTosimero u3obperenus R!

npexcrasnsier coboit Bomopon mmu -CO;H. CornmacHo kiaccy BapuaHTa ocylnecTsiaeHus R!
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npencrasiasier coboii  Bomopon. CornacHO ApyromMy  KJacCy —HACTOSIILEro  BapHaHTa
ocymectsnenus R! npencrasnser coboii -COH.

CornacHo ApyroMy BapUaHTy OCYLIECTBIEHHs HACTosimIero usobpereHus R! Beibpan us
-C1-Cs anxmna u —C(O)ORS, rae -C1-Ce anmkun sBNsieTCS] He3aMeLIeHHBIM WIIH 3aMEIIeH OJHUM-
tpems R?, mpu ycnosuu, uto eciu R? mpencrasnser coboit —C(O)ORS, Torna R! npencrapnser
coboit -C1-Cs ankun. CornacHo kmaccy BapuaHTa ocyuiecTsieHus R! Beibpan us —CH; wu
—~C(O)OH, npu ycnosuu, uto eciu R? npeacrasnser coboit —C(O)OH, torma R! npencrasaser
coboit —CHs3. CornacHo IpyroMy BapuUaHTy OCYIIECTBJIEHHs HacTosiero usoboperenus R
BbIOpan u3 -C1-Cs ankuna u —~C(O)OR®. CornacHo knaccy BapuaHTa ocyiectsienus R! Beibpan
u3 —CH3 u —-C(O)OH.

CornacHo 1OpyroMy BapuaHTy OCYIIECTBIEHMSl HAcTosmero usobperenust R?
npencrasusier coboit Bomopon, -Ci-Cs amxun, -C3-C; muxnoankun, -C(O)ORE, -C(O)NRCRY,
TeTpasonmun, okcaauazononun, HetA, AryA, -S(O)mR®, -S(0),,NRR? usu -P(O)(R®)p, rae -Ci-Cs
ankui 1 -C3-C7 HUKIIOANKNI SIBISFOTCS HE3aMELIEHHbIMU WIIN 3aMelleHbl OmHUM-TpeMst R?, mpu
ycnosun, u9ro ecmu R!  mpemcraiser coboit  -C(O)ORS, -C(O)NRRY, -S(O)mRS,
-S(0),NR°R¢ umu -P(O)(R®)p, Torna R* me mpencrasnser coboit -C(O)OR®, -C(O)NRCRY,
-S(0)mRS, -S(0),,NR°R? unu -P(O)(R®)p.

CornacHo IPyroMy BapUaHTy OCYILIECTBIEHHUs HACTOsIEro n3ooperenus R? nezasucumo
BbIOpaH u3: Bopopona, -Ci-Cg ankuna u -C(O)OR®, rae -Ci-Cg ankui sBIsETCS] He3aMelleHHbIM
WM 3aMelleH OfHUM-TpeMs R?, mpu ycnosuu, uto eciu R! mpencrasnsier coboii —C(O)ORS,
torna R? e npencrasnser coboii —C(O)ORE.

CornacHo JApyroMy BapuaHTy OCYIIECTBIEHMsl HAcTosimero wusobperenus R?
npencrasisier coboit Bogopon, -C1-Cs amkmn, -C3-C; mmkmoankmi, —C(O)ORS, —C(O)NRCRY,
Terpasomun, okcaauasononun, HetA, AryA, —S(0)mR®, —S(0),NRR? umu -P(O)(R®)p, rae -Ci-
Cs anmknn u -C3-C7 IUKIJIOATKWI SIBISIFOTCS. HE3aMEIEHHBIMU MJTH 3aMEIIeHbI OHUM-TpeMst R,

CornacHo JApyroMy BapuaHTy OCYIIeCTBJEHMsl HAcTosimero wusobperenus R?
npencrasnsier coboit  Bomopoxn, -Ci-Cs amkmm, —C(O)ORS, —C(O)NRRY, —S(O)mR®,
~S(0),NRR? umu -P(O)(R®)p, rne -Ci-Cs ankun sIBNsETCS He3aMeIeHHbIM HJM 3aMelleH
omHUM-Tpemst R,

CornacHo JApyroMy BapuaHTy OCYIIECTBIEHMs HacTosimero wusobperenus R?
npencrasisier cobol -C3-C7 MuKIoanKui, TeTpa3oyui, okcanuasonoHmwt, HetA umu AryA, roe
-C3-C7 IMKIJIOANIKHI SIBJIIETCS HE3aMEIEHHBIM HJTH 3aMeLIeH OHUM-TpeMst R,

CornacHo JApyroMy BapuaHTy OCYIIECTBJEHMsl HacTosimero usobperenus R?

npencrasnsier  coboit  -C3-C7;  muxmoankxun, —C(O)ORS, —C(O)NRRY,  rterpasonun,
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okcamuazononnyn, HetA, AryA, -S(O)mR®, —S(0),NRRY um -P(O)R®)p rme -C3-C-
LHUKJTOAJIKUIT ABJIACTCA HE3AMCIICHHBIM I 3aMCIIIEH OAHUM-TPEMA Ra.

CornacHo APYyroMy BapHaHTy OCYIIECTBIEHHMsS HACTOSAIIEro uzobperenus R? puiOpaH us
Bopopoxna, -Ci1-Cg amxkunma u —C(O)ORS, rme -Ci1-Cg ankun siBisieTcsl He3aMEUISHHBIM WU
3aMeleH ogfHUM-TpeMsi R?, mpu ycnosuu, uto ecnu R! npencrasnser co6oit —C(O)ORE, Torma R?
BbIOpaH u3 Bogopona u -C1-Cs ankuna.

CornacHo MOpyroMy BapuaHTy OCYIIECTBIEHHMsl HAcTosmero usooperenus R?
npencrasisier codoit Bomopox, -Ci-Cg anxmn wim —C(O)OR®, rme -Ci1-Cg amkmn sBisieTcs
HE3aMeIIeHHbIM WM 3aMelleH ofHuM-TpeMst R?. CorsiacHo Kiaccy BapuaHTa ocyInecTsieHus R?
npeacrasisier coboit Bomopon, -Ci-Cg anxun mnu —C(O)OR®. CormacHo apyromy Kiaccy
HACTOSILIETO BapMaHTa ocyiecTBiaeHus R* mpencrasisier coboit Bomopon, -Ci-Cs ankun wuiu
~CO;H. CornacHo ApyroMy Kiaccy HAacTOSIIEro BapMaHTa ocyliecTBieHus R’ mpexcrasiser
coboii Bomopoxn, -CHs wmmm —CO,H. CormacHo apyromy KJaccy HAaCTOSIIEr0 BapHaHTa
ocymectsnenuss R? mpencrasnser coboit -CH; mmu —CO,H. CormacHo apyromy kiaccy
HACTOSIIEro BapuaHTa ocyliecTieHust R? mpencrasnser coboit Bomopon. CornacHo apyromy
KNacCy HACTOSIEro BapuaHTa ocyiiectsieHus R? mpencrasmser coboit -CO;H. CormacHo
JPYroMy KJaccy HaCTOSIIEro BapuaHTa ocyinectsienus R? npencrasnser coboit CHs.

CornacHo JApyroMy BapMaHTy OCYIIECTBJEHHs HAcTosimero usobperenuss R?
npencrasjsier codor Bogopon uinu -Ci-Cg anku.

CornacHo JpyroMy BapMaHTy OCYIIECTBJEHHsl HACTosimero usobperenuss R?
npencrasnsier coboii Bomopox miam -CHs. CormacHo kiaccy BapHaHTa OCyIIecTBieHHs R?
npexacrasisier coboit  Bomopox. CormacHO JpyroMy KJIacCy —HACTOSILEro  BapHaHTa
ocymectsnenns R? npencrasnser coboii -CHs.

CornacHo APyroMy BapHUAaHTy OCYIIECTBIEHMsS HACTOSAIIEro uzobperenus R? BuiOpaH us3
-C1-Cs anxuia u —C(O)OR®, rae -C1-Cs ankun siBISI€TCS HE3aMEIEHHbBIM WJIH 3aMEIeH OITHUM-
tpems R?, npu ycnosum, uro ecau R! mpencrasnser coboit —C(O)ORS, Torna R? mpencrasnsier
coboit -C1-Cs ankun. CornacHO IpyroMy BapHaHTY OCYIIECTBIIEHUS HACTOSIIETO M300peTeHus
R? Briopan u3 -C1-Cs ankuma u —C(O)ORS. CormacHo KjgacCy BapHaHTa ocylnecTiaeHus R!
BbIOpan u3 —CH3 u —C(O)OH, npu ycnosuu, uro ecnu R? npeacrasnser coboit —C(O)OH, Torna
R! npencrasnsier coboit —CH3. CornmacHo knaccy BapuanTa ocyinectsiaenus R! soibpan u3 —CHs
u —C(O)OH.

CornacHo apyromy BapuaHTy ocymiectsiaenus R! u R? Hesasucumo Boibpansl u3 —CHs u
—CO:H, roe —CH3 siBnsieTcst He3aMeIIeHHbIM HITH 3aMeIleH OMHUM-TpeMs R?, mpu ycioBum, 4to
ecmtu R! mpencraenser coboit —CO;H, Torma R? mpencrasnser coboit —CHs, u ecium R?

npexncrasisier coboit —CO,H, Torna R! mpencrasnser co6oit —CHs.
p p
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CornacHo Apyromy BapHaHTy ocyiiecTsienus R® mpencrasaser coboit Bogopon, Ci1-Cs
ankun, rajgored uiau Cs;.Crmuxnoankmwn, rae Ci-Cs anxun u C3.C7UMKIOANKUI  SIBJISTIOTCS
He3aMEIICHHBIMH WJIH 3aMelneHbl ogHuM-TpeMsi R?. CorjacHO KJlacCy BapuaHTa OCYINECTBIICHHS
R’ npencrasnsier coboit Bomopon, Ci1.Cs ankun umu ranored, rae Ci-Cs amkun siBasercs
He3aMelLIeHHbIM UM 3aMelled ofHuM-Tpems R?. CornacHo kaccy BapuaHTa ocyinecTsienus R?
npenctasisier codoit Bomopoxn wmiu Ci.Cs4 ankxwmn. CoryacHO IpyroMy KjacCy HACTOSIIETO
BapHaHTa ocyinecTsieHus R’ mpencrasnser coboit Ci.Cs amkun. CornacHo APyromy Kiaccy
HACTOAILEro BapHaHTa ocyliecTraeHus R® npencrasisier coboii BOZOPOA.

CornacHo apyromMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIETO W300peTEeHHs B KaKIOM
cnysae R* nesaBucumo mnpencrapnser coboit: Bomopon, -Ci-Cio ankun, -C»-Cs ankeHus,
-(CH2)uOR®, —S(O)mR®, —S(0),NRRY, -(CH3)sNRRY, -OC(O)R*, -C(O)OR*, -CN,
—~C(O)NR°RY, -NR°C(O)R®, -NR°C(O)OR®, -NR°C(O)NR°RY, -NR¢S(O)mR¢, =NR!! -C3-C;
uukiaoankui, —0-Cs-Cemmknoankui, —Ci-CroankuneH-Cs-Ceruknoankun, —0-Ci-Cio ajakuieH-
Cs-Ceumxnnoankun, HetB, —O-HetB, — Ci-Cioanxunen-HetB, —O-C1-Cio ankunen-HetB, AryB,
~0-AryB, - Ci-Croankunen-AryB  umu  —O-Ci-Croankunen-AryB, rme R* ssnsercs
He3aMEeIeHHbLIM UM 3aMelleH ogHuM-ueThipbMa R® umu rme R* u M Bmecte ¢ aTomamu, k
KOTOPbIM OHHM MPUCOEAUHEHBI, O0pPa3yrOT 4-7-UJIeHHBbIH Te€TEPOLMKIOATKII, HeoOs3aTebHO
ColepIKalMii OJUH-IBA JOTMOJHHUTEIBHBIX TeTepoaToOMa, He3aBUCUMO BbiOpaHHbe U3 O, S u
—NR&.

CornacHo JApyroMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIEr0 H300pETEHHs B KaKIOM
cnydae R* nesaBucumo mnpencrasnser coboit: Bomopon, -Ci-Cio amkun, -C»-Cs ankeHmu,
-(CH2)uOR®, —S(O)mR®, —S(0),NRRY, -(CH3)sNR°RY, -OC(O)R®, -C(O)OR®, -CN,
—C(O)NR°RY, —NR°C(O)R®, -NR°C(0)OR®, -NR°C(O)NR°RY, —NR°S(0)mR¢, =NR!}, -C3-C;
nukgoankuy, —0-Csz-Ceiuknoankun, —Ci-Croankunen-Cs-Ceruxnoankmn, —0O-C1-Cio alkumieH-
Cs-Csumknoankmn, HetB, —O-HetB, — Ci-Cioankunen-HetB, —0-C1-Cyo ankunen-HetB, AryB,
~0-AryB, — Ci-Croankunen-AryB  umu  —O-Ci-Croankunen-AryB, rme R' ssnsercs
HEe3aMeIeHHbIM UM 3aMelleH OAHUM-4eThIpbMs RC.

CornacHo JApyroMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIIErO W300pETEeHHs B KaKIOM
cnydae R* HesaBucumo mpexcrasisier coboit: Bomopon, -Ci-Cio amxum, -(CH»).ORS,
-(CH2)oNR°RY, =NR!!, —C;-Cpankunen-Cs-Commknoankun umi — Ci-Croankunen-HetB, rme R*
ABJIAETCS He3aMEIEHHbLIM MM 3aMeIeH OfHUM-ueThIpbMsi RS,

CornacHo JApyroMy BapHWaHTy OCYIIECTBIIEHHS HACTOSIIErO W300pEeTEeHUs B KaKIOM
cnysae R* HesaBucumo mpexcrasisier coboit:  Bomopon, -Ci-Cio amxum, -(CHz).ORS,
-(CH2)oNR°RY umn —Ci-Croanxunen-HetB, rae R* sBusercss He3aMeleHHBIM WM 3aMEIIeH

OAHUM-YETBIPbMS RS,
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CornacHo ApPYroMy BapHaHTy OCYLIECTBJICHHsS HACTOSIIEr0 H300pPETeHHs] B KaxIOM
cnyuae R* mesasucumo npencrasnser coboit: -C1-Cio ankmn, -(CH3)yOR®, -(CH3)uNRRY mmu
~C:-Csankunen-HetB, rae R* spiseTcs He3aMeIeHHbIM UM 3aMelleH OMHUM-4eThpbMsi RS,

CornacHo ApyromMy BapHaHTy OCYLIECTBJIEHHsI HACTOSIIEro H300pETeHHs B KaKAOM
cnydae R* npencrasnser coboit: -C1-Cio ankun, rae R* apnsierca HesaMelleHHBIM UK 3aMeIeH
OHUM-4eThIpbMst R°.

CornacHo ApyromMy BapHaHTy OCYLIECTBJIEHHsI HACTOSIIEro H300pETeHHS B KaKAOM
cnysae R* mpencrasnstier coboit -(CH2)nOR®, rme R* sBisieTcst He3aMelleHHbIM WM 3aMelleH
OHUM-4eThIpbMst RC.

CornacHo ApyromMy BapHaHTy OCYLIECTBJIEHHsI HACTOSIIErO H300pETeHHS B KaKAOM
cnyuae R* mpencrasnser co6oit -(CH,)aNRRY, rie R* siBisieTcs HesaMelIeHHBIM MITH 3aMeleH
omHUM-ueThIpbMst RC.

CornacHO ApyromMy BapHaHTy OCYLIECTBJIEHHsSI HACTOSIIEro H300pETeHUS B KaKAOM
cnyuae R* mpencrasnser coboit —Ci-Ceankunen-HetB, roe R* spisieTcs HesaMeIeHHBIM M
3aMelleH OHUM-4eThIpbMst R®.

CornacHO ApyromMy BapHaHTy OCYLIECTBJIEHHsSI HACTOSIIEro H300pETeHHS B KaKAOM
cnyuae R* HesaBucumo npencrasnser co6oii: Bomopon, -C1-Cio ankm, -(CHz)aNRR? wmu —Ci-
Cioankunen-HetB, rae R* spiseTcs He3aMeIeHHBIM UM 3aMelleH OIHUM-4eThpbMs RC.

CornacHO APyromMy BapHaHTy OCYLIECTBJIEHHsI HACTOSIIEro H300pETEHHS] B KaKIAOM
ciysae R* mesaBucumo mnpencraBiser coboit: -C1-Cio ankmn, -(CH2)uNRRY mmm —Ci-
Cioankunen-HetB, rme R* sBnsiercs HesaMelleHHBbIM WM 3aMelleH OJHUM-YeThIpbMs RC.
CornmacHo KjacCy BapuaHTa ocyiecTsieHuss R* Hesasucumo mpencrasiser coboit: -CHs,
-(CH2)uNH; umu — CH>-HetB, rue R* sBnsieTcst He3aMeIeHHBIM UM 3aMelleH OfHUM-YeTbIPbMs
R CormacHo apyroMy Kkiaccy HAacTOSIIEr0 BapuaHTa ocyliecTsieHus R* HesaBucuMo
npencrasisier coooit: -CHs, -(CH2)2NHa, -(CH2)sNH,, —CH,-tupponunun unu —CH»-azeTunu,
rae R* sBnsercs HesaMeleHHBIM UK 3aMellieH oHUM-ueTbipbMs R®. Cornacho apyromy kiaccy
HACTOAIIEro BapuaHTa ocyinecTsaeHus R* nesasucumo npencrasmusier coboii: -CHs, -(CH2);NH,,
—CH,-mupponunun unu —CHz-azetuaun. CorinacHO NIpyromMy KJIAcCy HACTOSIIErO BapHaHTa
ocymectsienus R* nesasucumo npencrasnser coboit: -CHs, -(CH,)sNH, unu —CH»-azetunun,
rae R* sBnsercs He3aMeleHHBIM UK 3aMelleH oHuM-4eTbipbMs R®. CornacHo apyromy kiaccy
HACTOAIEro BapuaHTa ocymiecTsienus R* nesasucumo npencrasnser coboit: -CHs, -(CH2);NH;
unn —CHz-azeTuaus.

CornacHo ApyroMy KJaccy HAcCTOSINEro BapuaHTa ocyllecTBieHus R* HesaBucumo
npencrasisier codoit: -CHNH», -(CH»2)2NH» wnmu —CHz-azetuaun. CoriacHo Apyromy Kjaccy

HACTOAILEr0 BapuUaHTa ocyllecTBiaeHus R' nesaBucumo mpencrapnser coboit: -CHoNH, unu
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—CH;-azetunun. CornmacHo apyroMy KiacCy HAacTOSAIIEr0 BapHaHTa ocyiecTsieHus R*
He3aBUCUMO nipeacTasiisieT codoit: -(CH2):NH; i —CHz-azetnnuH.

CormacHo JpyroMy BapuUaHTy OCYLIECTBIEHHs HACTOsNIEro usobpeTeHus R°
npencrasmsier coboit H, C1-Cio amkumn, -C1-Cs ankun-(NR°RY),, -C,-Cs ankxenmn, -(CH3),OR®,
-S(ONRS, —S(O),NRRY, -(CH2)NRRY, -OC(O)R®, -C(O)OR®, -CN, -C(O)NRRY,
~NR°C(O)R®, -NR°C(O)OR®, -NR°C(O)NRRY, -NR°S(O),R¢, =NR!, -C3-C7_mmknoankwun, -O-
C3-Coumxnoankui, —Ci-Croankunen-Cs-Counxnoankun, —0-C1-Cio_ankunen-Cs-Ceunkmoankun,
HetB, —O-HetB, — Ci-Cioankunen-HetB, —O-Ci-Cyo anxkunen-HetB, AryB, —O-AryB, —Ci-
Croankunen-AryB umu —O-Ci-Croankunen-AryB, rae R’ sBnsercs He3aMeIeHHBbIM WU
3aMelleH OfHUM-4eThipbMst RC.

CornacHoO JApPyroMy BapuaHTy OCYLIECTBJIEHHs HACTOsero usobperenus R°
npencrasysier coboit H, C1-Cio ankun, -Ci-Ceankun-(NR°RY),, -(CH;),OR¢, (CH2)uNRRY, —C;-
Croankunen-Cs-Ceumxnoankun wimn — Ci1-Croanxmien-HetB, rne R’ sBisercs HesaMeleHHbIM
WM 3aMeleH ONHUM-4eTeipbMs RS, CormacHo apyromy BapHaHTy OCYIIECTBJIEHHS HACTOSIIErO
uzobperenust R® mpencrasnser coboit H, C1-Cs anku, -Ci-Csankun-(NR°RY),, (CH;)uNRR?
unn —C1-Croankunen-HetB, roe R’ sBnsercs He3saMeIeHHBIM UM 3aMELIeH OJHUM-UeThbIPhMs
R®. Cormacno npyromMy BapuMaHTy OCYyIIECTBJIEHHs HAcTosimero usobperenus R° mpencrapiser
coboit -C1-Crankun-(NRR %), CH,),NR°R¢ mnu —Ci-Cioankunen-HetB, rme R® spnsercs
He3aMeIeHHBIM MITH 3aMellleH OHUM-4eThipbMs RC.

CormacHo JApPyroMy BapuMaHTy OCYLIECTBIEHMs HACTOSIIEro wu3o0pereHms R®
npencrapisier codoii -Ci1-Crankmn-(NRRY),, (CH2)u,NRR? wmn —C1-Croankunen-HetB, roe R’
ABNIETCA HEe3aMeLIeHHBIM WM 3aMelleH ofHuM-4eThlpbMs R®. CormacHo kmaccy BapuaHTa
ocymectsienus: R® npencrasnser coboii -CH2NH,, -(CH»)NH», -(CH,)sNH,, -CH-azerunus,
-CH(CH,NH,), umu -CH,-CH(CH;NH:),, rie R® aBnsieTcss HesaMeIeHHBIM WM 3amelneH 1-4
3amecTuTenamyu, BbiOpaHHeIMEH u3 R®. CormacHo mpyromy Kjaccy HACTOSINEro BapHaHTA
ocymectsienus: R° mpencrasnser coboii -CH2NH,, -(CH»)NH», -(CH,)sNH,, -CH;-azerunus,
-CH(CH,NH,), unu -CH,-CH(CH2NH:),, rie R® sBnsieTcst He3saMeIeHHBIM WM 3aMelneH 1-4
3aMeCTUTENAMH, BLIOpaHHBIMU 13 RS,

CornacHo JApPyroMy BapuUaHTy OCYLIECTBIEHMs HACTOSAIIEro wu3obpereHus R®
npencrasisier coboit -Ci1-Crankun-(NR°RY),, rme R’ sBisiercs He3saMeIEHHBIM WM 3aMeIIeH
onuuM-ueThipbMs R®. CormacHo knmaccy BapuaHTa ocyllecTBieHus R° mpejcrasiser coboii
-CH(CH,NH,),; unu -CH,-CH(CH;NH:),, rie R® sBnsieTcst He3aMeIeHHBIM WM 3aMelneH 1-4
3aMeCTUTENAMH, BLIOpaHHbIMU 13 RS,

CornacHo JApPyroMy BapUaHTy OCYLIECTBIEHMs HACTOSIIEro wu3obpeTeHus R°

npencrasnser coboii CH»),NRRY, rme R’ sBnsiercs He3aMeIIeHHBIM WM 3aMEIIEH OIXHHM-
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uethipbMs R®. CornmacHo kiaccy BapuaHTa ocyiiecTsienus R° mpencrasisier coboii -CH,NH,
(CH2,NH, umu -(CH;)sNH», rme R° sBnsiercs He3aMelleHHBIM WM 3aMerneH 1-4
3aMecTuTenaMy, BbiOpaHHbIMM u3 R® CormacHo ApyromMy Kiaccy HACTOSIIETO BapHaHTa
ocymecTsnenuss R° mpenctapnser coboit -CHNH,;, -(CH2):NH> wmu -(CH)sNH», rme
R’siBJIsieTCS HE3aMeIeHHbIM MU 3aMelleH 1-4 3aMecTuTeNsiMH, BHIOpaHHbIMH 13 RS,

CornacHo JpyroMy BapuMaHTy OCYLIECTBIEHMSl HAcTosmero u3o0perenus R°
npencrasiser coboit — Ci1-Croankunen-HetB, rne R’ sBnsercss He3aMelleHHLIM MM 3aMelleH
onauM-4eTeipbMs R®. CornacHo knaccy BapuaHTa ocymecTtsienus R> npencrasnisier coboit —Ci-
Csankunen-HetB, rme R’ sBnsercs He3aMeIeHHBIM WM 3aMelleH OfHUM-4eThipbMs RC.
CornacHo ApyromMy Kjaccy HacTOSIIEro BapuaHTa OCYIIECTBJeHHsh R° mpencrapisieT coboii
-CHz-a3zetunus.

CorjacHo JApyroMy BapuHaHTy OCYLIECTBIEHMSl HAcTOsmero u3o0perenus R’
npencrapaser  coboit  -Ci-Csankun-(NRRY),  wmn  —(CH2)uNRRY, rme R’ spnisiercs
He3aMEIIeHHLIM WM  3aMelleH ofgHum-deTelpbMs R®  CormacHo kjaccy  BapuaHTa
ocymectsienuss R’ npexcrasnser coboit  -CHNHz, -(CH2):NH,, -(CH2)sNH: wumu
-CH(CH,NH,),, rie R’ sipisieTcst He3aMeleHHbIM MK 3aMelleH onHuM-4eTbipbms R®. Cornacto
JPYroMy KJIacCy HACTOSILIEro BapMaHTa ocyliecTsneHus R mpencrasnser coboit -CH,NH»,
-(CH,):NH,, -(CH,);NH; unu -CH(CH2NH,),, rne R’ siBnsieTcss He3aMeIeHHBIM UM 3aMelleH
onanM-4eThipbMs ORC. CormacHO Apyromy KacCy HACTOSIIErO0 BAPMAHTA OCYIIecTBIeHMs R’
npencrasnsier  coboit  -(CH2):NHz, -(CH2)sNH» wmu -CH(CH:NH»),, rme R° sBusercs
He3aMeIEHHBIM HITH 3aMeltieH oqHuM-4eTbipbMsi OH.

CornacHo Apyromy KjacCy HACTOSIIErO BapuaHTa OCyLIeCTBIeHMs R’ mpescrasiser
coboii -(CH2):NHa, -(CH,):NH2 unu -CH(CH;NH:),, rae R’ sBnsercs He3aMeIEHHBIM MU
3amemed onHuM-deThipbMsi R°®.  CorjacHo JpyroMy Kiaccy HACTOSIIErO  BapHaHTa
ocymecTsienus: R® npencrasnser coboii -(CHz):NH», -(CH:)sNH unu -CH(CH,NH»),, roe R®
SIBJISIETCS. HE3aMEelIeHHbIM Win 3amenieH ogHuM-4erbipbMsi OR®. CornmacHo apyromy kiaccy
HACTOAIEr0 BapUaHTa OCyllecTBleHus R° mpencrasnser coboii -(CH2)NHa, -(CH,)sNH, unu
-CH(CH,NH,),, rae R’ siBisieTcst He3aMeIEHHBIM UITH 3aMellleH OfHUM-4eTeipbMmsa OH.

CornacHo apyromMy BapHaHTy OCYIIECTBICHHsS HACTOSILNErO H300pPETeHHS B KaXKIOM
cnydae R® HesaBucumo BeIOpaH U3 rpymmbl, cocTosmeil us: ramorena, -Ci-Ceankuna, —OR€ u
-(CH,),NR°RY.

CornmacHo ApyromMy BapHaHTy OCYIIECTBICHHsS HACTOSILNErO H300pPETEHHS B KaXKIOM
cnydae R® HeszaBucHMO BBIOpaH U3 TPYIIILL, cocTosmeil u3: ranorena, -Ci1-Csankuna u —ORE.

CornmacHo ApyromMy BapHaHTy OCYILIECTBICHHMsS HACTOSILNErO H300pPETEHHS B KaXIOM

ciydae R HezaBuCHMO BBIOPAH U3 FPYMIIBI, COCTOsImeEH u3: ranorena, —ORe u -(CH,),NRRY.
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CormacHo ApyroMy BapHaHTY OCYIIECTBJICHHS HACTOSALIETO H300PETEHHs] B KaKIOM

cnydae R® HesaBucuMO BLIOpaH U3 rpymel, cocrosimieii u3: -Ci-Cosankuna u —ORE.

CormacHo ApyroMy BapHaHTy OCYIIECTBJICHHS HACTOALIETO H300PETEHHs] B KaKIOM

cnydae R® mpencrasnsier coboit —ORe. CormacHo kjaccy BapuaHTa ocylnecTsiaeHust R®
npexcrasisier coboi OH.

CorjacHo JpyroMy BapuaHTy OCYLIECTBIEHMsl HacTosimero uzoOperenust R’
npenctasisier codoit Bonopoxn, Ci.Cs ankwn uma Cs-C; muknoankun, rae Ci1-Cs ankun u C3-C,
LIMKJIOAJIKUJI SIBJIIFOTCSI HE3aMEIeHHbIMU WK 3amelneHsl ogHuM-Tpemst R?. CormacHo kmaccy
BapMaHTa ocyluecTsiaenus R’ npencrasnser coboii Bonopon umu C1-Cs ankui, rae Ci1-Cs ankun
ABJISIETCS] HE3aMeLeHHbIM UJIHM 3aMelneH onHuM-Tpemsi R?. CormacHo apyromy Kiaccy Takoro
BapuaHTa ocymecTsnenuss R’ npexncrasuser coboit C1.Cs anxun, rae C1-Cs ankun siBisieTcs
He3aMelleHHbIM Win 3amelneH onHuMm-tpems R? CormacHo npyromy kiaccy HacTOSIIEro
BapuaHTa ocyiecTsnenus R’ npesncrapnser coboii BOTOPO.

CormacHo JApyroMy BapuMaHTy OCYIIECTBIEHMs HacTosimero usobperenus R®
npencrasisier coboit Bopopon, C1.Cq anknin mm C3-C7 nuknoankmwit. CornacHo Kjaccy BapHaHTa
ocymectsienus R® npencrasnser coboii Bonopon umu C1.Cs ankun. CoracHo Apyromy Kjiaccy
HACTOSIEro BapuaHTa ocyiectienus R® mnpencrasnser coboii Ci.Cs ankun. CornacHo
JPYTOMY KJIacCy HACTOSIIEro BapuaHTa ocymecTsnenus R® npencrasnsier coboii Bomopoy.

CorjacHo JpyroMy BapuaHTy OCYLIECTBIEHMSl HacTosimero usobpereHust R’
npencrassier coboit Bogopon uu C1.Cs ankui. CornacHo knaccy BapuaHTa ocymiecTsienus R’
npencrasiasier coboit Ci1.Cs amxun. CorjmacHO JpPyromy KiacCy HAaCTOSIIEro BapHUaHTa
ocymecTsienus R? mpeacrasiser coboii BOAOpox.

CorjacHo JpyroMy BapuaHTy OCYIIECTBIEHHs HacTosiero usobperenus R
npexacrasisier codoit Bopopon, C1.Cq ankwn mn Cs3-C; nukioankmi. CoriacHO KJiacCcy BapHaHTa
ocymectsienus R npencrasaser coboii Bogopon umu C1.Cs ankun. CorgacHo Apyromy Kiaaccy
HacTosimero BapuanTa ocymectsienus R npencranser coboit Ci1.Cs amkun. CornacHo
JPYroMy KJaccy HacTOslero BapuanTa ocyinectsienus R npencrasnser co6oii Bogopon.

CornacHo JpyroMy BapuaHTy OCYIIECTBIEHHs HacTosiero wusobperenus R!!
npexacrasisier codoit Bopopon, C1.Cq ankmn mu Cs3-C; nukioankmi. CoriacHo Kjaccy BapHaHTa
ocymectsienuss R npencrasnser coboii Bogopon umu C1.Cs ankun. CorgacHo Apyromy Kiaaccy
HaCTOsIEro BapuaHTa ocyiecTsienus R'' npencraenser coboit Ci1.Cs amkun. CornacHo
JPYroMy KJaccy HacTOsIIEro BapuaHTa ocyinectsienus R npencrasnser coGoii Bogopon.

CornacHo ApyroMy BapUaHTy OCYILIECTBIEHMs HacTosiero usooperenus R!? m RD?
HE3aBUCHMO  MpenctaBisiioT  coboit  Bomopoxn, -SCi-Csamkun, Ci-Cs  ankwmn, -(Ci-

Csankuien)nOC1-Csankun nimn -(Ci-Csankunen )oNCi-Csankmn, rae -SCi-Csankmn, C1-Cs amku,
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-(C1-Csankuien),OC1-Csankun u -(Ci-Csankuines )sNCi-C3ankuin siBISIFOTCST He3aMEIeHHBIMU
WJTH 3aMelleHbl OTHUM-CEeMbIO aToMaMu (Topa, unu anstepHatusHo R'2 u R Bmecte ¢ atromMom
yriiepoaa, K KOTOPOMY OHH TPHCOEIUHEHBI, 00pa3yroT MoHOLHKIHUeCKuii C4-C7 HUKITIOATKIIT
i MoHouukianueckuit Cs4-C7; rerepoumkioankun ¢ 1, 2 unu 3 rerepoaroMamMu KOJIbLA,
He3aBucuMo BeIOpaHHBIMU W3 N, O u S, roe C4-C; mmxmoankun u C4-C7 reTepOoLuKIOaTKuI
SIBJSIFOTCSL  HE3aMEIIEHHBIMUA HJIM  3aMEIIEHbl OIHUM-TPEMsI 3aMECTUTENSIMH, HE3aBHCHMO
BeIOpaHHbIMU 13 -F, -OH 1 -OC-Csankuna.

CornacHO ApPyroMy BapHaHTy OCYLIECTBJEHHs HacTosiero usobperenus R'? u RY
HEe3aBUCHUMO npeAcTaBiisitoT coboit Bonopoxn, -SCi-Csankmn win C1-Cs ankwun, rae -SCi-Csankun,
1 C1-C3 aJKuIt sIBJISIFOTCS HE3aMEIEHHBIMH MJIA 3aMeLIeHbl OIHUM-CEMbIO aTOMaMu (Topa, Win
anstepatusHo R u R Bmecte ¢ atomoMm yriepona, k KOTOPOMY OHH TPHCOEIMHEHBI,
oopasyror  monouukianueckuii  C4-C¢  numkmoanmkmn — wiam MoHouukimueckuit  C4-Ce
TeTePOLMKIIOATKII ¢ 1, 2 viu 3 rerepoaToMaMH KOJIbIIa, He3aBUCUMO BbiOpaHHbIME U3 N, O u S,
rae C4-Cs muxoankun u C4-Cs reTepOLUKIIOANKII SIBJISIOTCS HE3aMEIEHHBIMH HJIH 3aMeLeHbI
OIHUM-TPEMsI 3aMeCTUTeNIsIMH, He3aBucuMMO BbiOpanHbiMH U3 -F, -OH u -OC;-Csankuna.
CormacHo KkJacCy TakOro BapuHaHTa OCYINECTBJEHHs HacTosimero wusobperenus R u
R nesasucumo mpencrapisor coboit Bomopon, -SCi-Csamkun uma Ci-Cs; amkun, rae -SCi-
Csankwmn, u C1-C3 ankun sBJSIFOTCS HE3aMEIIEHHBIMH HITH 3aMEIeHbl OIHUM-CEMBIO aTOMaMH
¢ropa.

CornacHo ApyroMy BapHaHTy OCYLIECTBIEHMs HacTosiero msooperenus R!? m RD?
He3aBucuMO TipenctaBiisitoT coboii Ci-Csamkun, rae C1-C3 ankui siBNsSIeTCs He3aMeIeHHbIM WU
3aMelleH OJHMM-CEeMbI0 aromMaMu (Topa, mmu ansTepHaTuBHO R'?2 m R BmecTe ¢ atomom
yriepoza, K KOTOPOMY OHH TPUCOETHHEHBI, 00pa3yroT MoHouukinueckuii Cy4-Cs LIUKIIOANKI,
He3aMEIIEHHbIN WK 3aMEIIEHHBI OMHUM-TPEMSI 3aMECTUTEIISIMH, HE3ABUCUMO BBHIOPaHHBIMU W3
-F, -OH u -OC;-Csankuna.

CornacHo ApPyroMy BapHaHTy OCYILIECTBIEHMs HacTosiero usooperenus R!? m RY
He3aBUCUMO npeacTaBisitoT coboit Ci1-Cs ankun, rne C1-C3 amkui siBIsieTCs He3aMeleHHbIM HITH
3aMelleH OJHUM-CeMbIO aromamu (propa. COrIacHO KJIACCY TaKOrO BapUaHTa OCYIIECTBIICHUSI
Hactosimero usobperenus R'? u R'? nesasucumo npencrasnsior coboii C1-Cs ankun. CornacHo
JPyroMy Kiaccy HacTosiero sapuanta ocyiectsienus R'2 u R nmesasucumo mpencrapisior
coboii CH3, rne CH3 siBisieTcsl He3aMeLIeHHBIM MITH 3aMEIeH OJHUM-TPeMs1 aToMaMu (Topa.

CorjacHo Jpyromy BapuaHTy OCYIIECTBJEHMsl HacTosilero usobperenuss R!'?
npenctasisier codoit Ci-C3 ankun, rne Ci1-Cs amkun siBsieTcss He3aMeIIeHHBIM WA 3aMelleH
ONTHUM-CceMbIo aTomamu (ropa. CoracHo kjiaccy BapuaHTa ocyiectsienus R'? mpencrasnser

coboit CHs, rne CH3 siBnsieTcsi He3aMeIIEHHBIM WJIH 3aMElIeH OTHHM-TpeMsi aToOMaMu (Topa.
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CornacHo Apyromy KJaccy HacTOSIIEro BapuaHTa ocyuiecTsiaeHus R1? = -CHs.

CornacHo JpyroMy BapuaHTy OCYIIECTBJEHHMs HacTosiero wusobperenus R
npenctasisier codoit Ci-C3 ankun, rne Ci1-Cs amkun siBsieTcss He3aMeIIeHHBIM WA 3aMelleH
ONTHUM-ceMblo aTomamu (ropa. CoracHo kjaccy BapuaHTa ocyiectsienus R'? mpencrasniser
coboii CH3, rne CH3 sBnsieTcss HE3aMELIEHHbIM WM 3aMeLeH OIHUM-TpeMsi aToMaMu Qropa.
CornacHo Apyromy KJaccy HacTOSAIIEro BapuaHTa ocyuiectsiaenus R = -CHs.

CornacHo Jpyromy BapuaHTy OCYIIECTBJEHHMsl HacTosmero usobperenuss R
npenctasisier codoit Bogopon mwin C1.Cs ankun. CorjlacHO KJlacCy BapHWaHTa OCYINECTBIICHUS
R npencrapnser coboii Ci1-Cs ankun. COrjacHo APYroMy KJIacCy HACTOSIIErO BapHaHTa
ocymectsnenus: R npencrasnsier coboit Bogopos.

CornacHo ApyroMy BapHaHTy OCYIIECTBJIEHHS HACTOALIET0 H300pETEHHs B KaKIOM
cnyuae R? HesaBucumo npescrasiser coboii Bogopon, ranore, Ci-Csankun, -NRRY unu —ORC.
CornacHo IpyromMy BapUaHTy OCYLIECTBJIEHHs HACTOSIIEro M300peTeHHs: B KaXaoM ciydae R?
HE3aBUCUMO mpeacTrasysier coboit Bomopox, ramoreH wian Ci-Csamkmn. CoriacHo apyromy
BAPUAHTY OCYLIECTBJICHUs] HACTOSINEro H300peTeHHss B KaxaoM ciydae R? HeszaBucHMO
npexacrasysier codoii Bomopon wiu Ci-Csankmn. CorjiacHO Ipyromy BapUaHTy OCYIIECTBIICHUS
Hactosimmero m3oOpereHust R* mpencrasmsier coboii Bomopoxa. CoriacHO ApPyromy BapUaHTY
OCYLIECTBJIEHHsI HAacTOsiIIero usooperenus: R? mpencrasser codoit Ci-Csankm.

CormacHo JpyroMy BapuaHTy OCYINECTBJIEHUS HacCTosmero wuszodperenus HetA
npeacTaBisier co0oi 4-7-4JeHHOE HACBILIEHHOE MM MOHOHEHACHIIIEHHOe MOHOLMKIHYECKOe
KOJIBLO € 1, 2 miu 3 KOJNbLEBbIMU I'eTepOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU H3 N, N B BHIE
yerBepTU4HON conn, O u S, He3aMelleHHOe WK 3aMelleHHoe ogHUM-ueThipbMsi R, CornmacHo
KJaccy BapuaHTa ocyuiectieHust Het A mpencrasisier coOol He3aMeIeHHOe UITH 3aMeleHHOe
HACBIIEHHOE MOHOLMKJIMYECKOoe KoybLo. COrjlacHO OpyromMy KJacCy HAacCTOSLIEr0 BapHaHTa
ocymectBienusi  HetA  mpencrtaBnsier  coOOl  He3aMELIEHHOE WM  3aMEIleHHOe
MOHOHEHACBIIIIEHHOE€ MOHOLIMKJINYECKOE KOJBLIO.

CormacHo JfpyroMy BapuaHTy OCYIIECTBJIIEHUS HacTosmero wuszodperenuss HetA
NpeACTaBisieT COOOH 4-4JIeHHOE HACHIIIEHHOE MM MOHOHEHACHIIEHHOE MOHOLMKIHYECKOe
KOJIBLO € 1, 2 mnn 3 KOJNbLEBbIMU I'€TEPOaTOMAMH, HE3aBUCHMO BbIOpaHHBIMU H3 N, N B BHIE
yerBepTU4HON conn, O u S, He3aMelleHHOe WK 3aMeleHHoe ogHuM-ueThipbMsi R, CornacHo
KJIaccy BapuaHTa ocyuiectieHust Het A npencrasisier coboli He3aMeIeHHOe UITH 3aMeIeHHOe
HACBHIIEHHOE MOHOLMKJIMYECKOoe Koyblo. COrjacHO OpyromMy KJacCy HAacCTOSLIEr0 BapHaHTa
ocymectiennst  HetA  mpencrtaBnser  coOoi  He3aMELIEHHOE  WJIM  3aMeEIleHHOe
MOHOHEHACBIIIIEHHOE MOHOLIMKJINYECKOE KOJIBLIO.

CormacHo JppyroMy BapuaHTy OCYINECTBJIEHUs HacTosmero wuszoOperenuss HetA
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NpeACTaBisieT COOOM S-ujleHHOE HACBIIIEHHOE WJIM MOHOHEHACHIIIEHHOE MOHOIMKJIHYECKOe
KOJBIO € 1, 2 mnn 3 KOJNbLEBBIMU T'€TEPOATOMAMH, HE3aBUCHMO BbIOpaHHBIMU n3 N, N B BHIE
yerBepTU4HON conr, O U S, He3aMeleHHOe WK 3aMelleHHoe ogHuM-ueThipbMsi R, CornacHo
KJIacCy BapuaHTa ocyuiecTBieHuss Het A mpexncrasisier coOol He3aMeIeHHOe WIH 3aMeIIeHHOe
HACBIIIEHHOEe MOHOLMKJINYECKOe KOJbo. COracHO APYroMy KJACcCy HACTOSIIIEro BapUaHTa
ocymectsienusi HetA  mpeacraBnsier  coboli  HE3aMEIIEHHOE  WIH  3aMEIIeHHOe
MOHOHEHACBHILIEHHOE MOHOLUKJINYECKOE KOJIbLIO.

CornmacHo JapyroMy BapHaHTy OCYIIECTBIIEHUSI Hacrosimero uszoOpereHusi HetA
NpeACTaBisieT COOOM O-uJieHHOE HACBIIICHHOE WJIM MOHOHEHACHIIIEHHOE MOHOIMKIHYECKOEe
KOJBIO € 1, 2 mnu 3 KONbLEBBIMU I'€T€pOaTOMaMH, HE3aBUCHMO BbIOpaHHBIMU U3 N, N B BHIE
yerBepTU4HON conn, O u S, He3aMeleHHOe WK 3aMeleHHoe ogHuM-ueThipbMsi R, CormacHo
KJaccy BapuaHTa ocyuiectBieHust Het A mpencrasisier coO0l He3aMeleHHOe UITH 3aMeleHHOe
HACBIIIEHHOE MOHOLMKJINYeckoe Koiblo. COorjlacHO APYyromMy KIJacCy HAacTOSIIEero BapHUaHTa
ocymectBienusi HetA  mpencrtaBnsier  coOOM  He3aMELIEHHOE  WJIM  3aMeElleHHOe
MOHOHEHACBILIEHHOE MOHOLUKJINYECKOE KOJIbLIO.

CormacHo JpyroMy BapuUaHTy OCYINECTBJIEHUS HACTosmero wuszoOperenuss HetA
npeAcTaBysier COOOH 7-4jeHHOE HACHIIIEHHOE WM MOHOHEHACHIIEHHOE MOHOLMKIHYECKOe
KOJIBLO € 1, 2 wiu 3 KOJNbLEBBIMU T'eTepOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU M3 N, N B BHIE
yerBepTU4HON conu, O u S, HE3aMelleHHOe WK 3aMelleHHOoe oqHUM-ueThipbMsi R°. CornmacHo
KJIacCy BapuaHTa ocylnecTBieHus Het A npexncrasiseT coOol He3aMeIeHHOe WM 3aMeIleHHOe
HACBIIEHHOEe MOHOIMKINYeCKoe KOJbo. COriacHO APYroMy KJAcCy HACTOSIIIEro BapUaHTa
ocymectBieHuss HetA  mpeacraBnser  coOol  He3aMEIIEHHOE WM 3aMEIleHHOe
MOHOHEHACBHILIEHHOE MOHOLUKJIMYECKOE KOJIbIIO.

CornacHo JnpyroMy BapuaHTy OCYIIECTBJIICHHs] HACTOSIIEro u3oOpeTeHus AryA
NpeACTaBsieT CO00M S5-6-4leHHOe MOHOLMKIINYECKOe apomMaruydeckoe Kojbio ¢ 0, 1, 2 win 3
KOJIBIIEBBIMU aTOMaMHU, He3aBUCUMO BoiOpaHHbIMU u3 N, N B Bune derBepTuuHO# comu, O u S,
He3aMEIIeHHOE M 3aMEIIeHHOE OJJHUM-4eThIpbMs RE.

CornacHo JnpyroMy BapuaHTy OCYINECTBJICHHsI HACTOSIIEro usoOpeTeHus: AryA
npeacTaBisier coOOl S-ujieHHOe MOHOLMKJIMYECKOe apomaThueckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIBIIEBBIMU aTOMaMHU, He3aBUCHMO BeiOpaHHbIMU H3 N, N B Bune derBepTuuHOi comu, O u S,
He3aMEIIeHHOE M 3aMEeIIeHHOE OJJHUM-UeThIpbMs RE.

CornacHO JnpyroMy BapuaHTy OCYINECTBJICHHsI HACTOSIIEro usoOpeTeHus: AryA
npeacTaBisier coOol O-djieHHOe MOHOLMKJIMYECKOe apomaThdeckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIBIIEBBIMU aTOMaMHU, He3aBUCHMO BeiOpanHbIMU n3 N, N B Bune derBepTuuHO# comu, O u S,

He3aMEeLIeHHOE UJIH 3aMEeIIeHHOE OTHUM-4eThIpbMs RC.
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CornacHo JpyroMy BapuMaHTy OCYLIECTBIEHMS HACTOsIero wusobperemst R
npencTasiser coboit Bogopon, -C1-Cs ankun, -OC1-Cs ankun, OH, N(R’), unu ranoresn, rae -Ci-
Cs ankun siBJsieTCs] He3aMeIeHHbIM WK 3amerneH onHuM-Tpemst R?. CornacHo kiaccy BapuaHTa
ocymectsienusi R® npencrasnser coboiit Bomopon, -Ci-Cs ankmn. CormacHo Apyromy Kiaccy
HACTOSIIETO BAPHAHTA ocylnecTsenus R® npencrasnser co6oii -C1-Ce anku.

CorymacHO npyromMy BapuaHTy OCYLIECTBJICHHMsS HACTOSIIEro w300pereHus A
npencrassier coboii —~C(=NH)-NH, -(CH3){N(R")-AryC, -(CH2)q0-AryC, AryC, -(CH2)(N(R")-
HetC, -(CH2)qO-HetC, HetC wnmu Cs3-C; umkmoankwi, rae A sBISETCS HE3aMEIIEHHBIM WJIH
3aMellleH OHUM-4eThIpbMs Rl

CormacHO npyromMy BapuaHTy OCYLIECTBJIGHHMS HACTOSIIIero wu3o0pereHus A
npencrasisier codoit —C(=NH)-NH, AryC unu HetC, rme A sBisiercs He3aMeUIEHHBIM MU
3aMelleH OHUM-YeThIpbMs Rl

CorjmacHo [pyroMy BapHaHTy OCYINECTBJIGHHS HACTOSILEro H300peTeHHMs A
npezacrasisier coboii —C(=NH)-NH, roe A sBnsieTcs He3aMELICHHbIM HWJIM 3aMELIeH OIHUM-
ueTbpbMs R,

CornacHo [JpyroMy BapHaHTy OCYINECTBJIEHHS HACTOSILNEro H300peTeHHMs A
npexacrasisier coboit AryC unmu HetC, rne A sBIsieTCss HE3aMELIEHHBIM WMJIM 3aMEIIEeH OJHUM-
yeThIpbMs Rl

CormacHo ApyroMy KJacCy HACTOSIIIErO BapUaHTa OCYIIECTBJICHHS A MpeaCTaBIseT
co0O0# mupa3oy, UMUAA30J, MUPUAWH, MUPUMUIUH, TUTHIPOUMHUAA30J, TUTHIAPOMUPUMHJIVH,
TETPAruAPONUPUMUANH WIH TETPArUAPONMPUAOTIMPUMUINH, TAE€ A SIBJSETCS HE3aMEILIeHHBIM
W1 3aMeleH OfHMM-ueThipbMsi Rl COrmacHO ApyroMy Kiaccy HACTOSIIEro BapHAHTA
OCYIIECTBJIEHUS] A TPEACTaBIsIET COOON MUPA30J, WUMHUAA30J, MUPUAWH, MUPUMUAWH, 2,3-
IUTHAPOUMHUAA3OI, 4,5-mUruapouMuIa3 oI, 1,4,5,6-TreTparuApONupUMUIHH, 3,4,5,6-
TETPAruAPONUPUMHAINH, 3,4-qUruaApONUPUMUIUH  WJIU 1,2,3,4-rerparugponupuno| 1,2-
a]mIpuMUIVH, TIe A SBIISETCS He3aMelIeHHBIM MITH 3aMeIeH OHIM-ueThIpbMs R,

CorymacHO JpyromMy BapuaHTy OCYIIECTBJICHHMsS HACTOSIIEero wu3o0pereHus A
npencrasiasier  coOOH  MUPWAWH,  MHPA30J,  NUPUMUIOUH,  TETPArHIPOMHUPUMHJINH,
auruapoumMugaszon  win 1,23 4-rerparuaponupuno| 1,2-a|nupumuans.  CormacHo — Kjaccy
BapHaHTa OCYIIECTBJICHUSI A MpeAcTaBisieT cOOOW MUPUIWH, MUPa30J, nupumuanH, 1,4,5,6-
TeTparuapoOnupuMuang, 3,4,5,6-trerparunponupuMuang, 4,5-puruapoumunaszon wnua 1,2,3.4-
terparuaponupuno| 1,2-ajmupumuand. CoriacHo ApyroMy KJjaccy HAcTOsILIEro BapHaHTa
ocyuiecTBiieHus: A mpencrtaBisier coOOW  MUPHUAMH, NHUPa3oN, nOUpUMUAWH, 3,4,5,0-
TETPAruaAPONUPUMUINH, 4,5-auruapoumMuaason 5RO 1,2,3,4-rerparuaponupuno| 1,2-

almupumuaud. CornacHo JpyroMy KiacCy HAacTOSIEr0 BapHaHTa OCYLIECTBIEHUA A
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npeacTasisier coO0N MUPHINH, MUPA30J, mupuMuanH, 1,4,5 6-rerparuaponupumunn, 1,2,3,4-
TeTparuaponupunonupuans, 4,5-nuruapoumunazon  win 1,23, 4-rerparunponupunol 1,2-
a|MMPUMHIUH.

CormacHo [npyroMy BapHaHTy OCYLIECTBJIIGHHMS HACTOSIIIEro m300pereHus A
npencTaBisier coOOH  MUPHOWH, THUPA30J, MHUPUMHUAHNH, TETPATHAPONHPUMUANH MU
ouruapoumuaason. CorjlacHO KJjlacCy BapHaHTa OCYIIECTBIIEHHS A TMpeACTaBisieT CcoOoH
NAPUANH, NUPasol, NMUPUMHUINH, 1,4,5,6-TeTparuApONupUMHUINH, 3,4,5,6-
TeTparuaponupuMuand win 4,5-guruapoumuaason. CorjacHO APYromMy KiIacCy HacCTOSIIErO
BapHaHTa OCYINECTBJIEHUS A TMpencTaBisieT cOOOH MHUPUAWH, MUPA30J, MUPUMHIUH, 3,4,5,6-
TeTparuaponupuMuand wiu 4,5-guruapoumuaason. CorjacHO APYromMy KiacCy HacCTOSLIErO
BapHaHTa OCYINECTBJEHUS A TMpencraBjsieT cOOON MHUPUAWH, MUPA30J, NupuMunuH, 1,4,5,6-
TETParuaApoOnupUMHUANH, 1,2,3,4-TeTparuApoOnupuaAONUPUANH, WIH 4,5-TUriApOUMUAA30I.

CormacHO JpyroMy BapHaHTy OCYINECTBJIIEHHS HACTOSILIEro H300peTeHHMs A
npeacTaBysieT CcoOOW  MUPa3oj, WMHAA30J, MUPHIWH, MUPUMUAMH, JUTHIPOUMHIA3O0M,
TEeTParuAPONUPUMUANH WIH TeTparuaponupuaonupumuaud. CorjlacHO KJacCy BapHUaHTa
OCYLIECTBJIEHHsT A TpeACTaBisieT COOOH MNHMPa3oJi, MMUAA30J, MHPHOWH, MUPUMUAMH, 4,5-
ouruapoumunason,  1,4,5,6-rerparuaponupumunand  win - 1,2,3 4-terparunponupunol 1,2-
aJrupumuausd.  CornacHO JApyromMy KIJAcCy HACTOSILIEro BapHaHTa OCyIIeCTBIeHus A
npeacTaBisier CoOOW MHPA30J, HMHUAA30J, MUPUIWH, MUPUMUONH, 4,5-TUTHIPOUMHUIA3OI,
1,2,3,4-TeTparugponupuaonupUIUH 15R1051 1,2,3,4-rerparuaponupuno| 1,2-alnupuMunuH.
CornacHo IpyroMmy KJAcCy HACTOSIIEr0 BapHaHTAa OCYIIECTBJCHHsS A TMpPeacTaBisieT CoOOi
NMUPa3oJl, HUMWUIA30J, NHUPUAWH, NUPUMUAUH, 4,5-murugpoumupaszon uimum  1,4,5,6-
terparuaponupumuand. COrTacHO APYyroMy KJacCy HACTOSIIIEr0 BapHaHTAa OCYLIECTBIECHUS A
npeacTaBisier coO0H MUPA30J, UMHUAA30J, MUPUAUH, MUPUMHUIUH, 4,5-TUTHIPOUMUIA30N HITH
1,2,3,4-tretparugpornupunonupunud. CorjacHO APYyromMy KJjacCy HaCTOSIIEr0 BapUaHTa
ocyecTBieHns A npeactasisier codon 1,2,3,4-rerparunponupuaol 1,2-ajnupuMuanH.

CornacHo JnpyroMy BapHaHTy OCYIIECTBJIIEHHUS HACTOSINEro u3o0pereHus A
npencTaBisier  co0OW  mHMpason,  NUPHUOWH, NUPUMUAHWH,  JAWTHAPOWMHIA30] WU
TeTparuaponupunonupumMuanH. COrlacHO KJIAacCy BapHaHTa OCYIIECTBICHUS A TMPEACTaBISIET
cobori MMUPUANH, HUPAa3OoI, MMUPUMHUJIH, 4,5-1uruapouMmuAa30J 1503071 1,2,3,4-
terparuaponupuno[ 1,2-alJmupumunud. CoryliacHO JpPyroMy KJacCy HACTOSIIEr0 BapUaHTa
OCYLIECTBIIEHHsT A TpenacTaBinsieT CcoOOH NHUPUAMH, NHPA30J, NHPUMHAWH Wi 4,5-
nuraaponmuaa3oi. CorjgacHO APYromMy KiacCy HACTOSIIErO BapHaHTa OCYLIECTBICHUS A
npencrasisier coboit  mupuauH.  CornmacHO IPYyromMy  KJIacCy — HACTOSIIEro  BapHaHTa

ocymiecTBlieHHss A TmpencrasisieT coboil mmpaszon. CoriacHo APYroMy KJaccy HAaCTOSIIEro
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BapUaHTa OCYINECTBICHUs A mpenctaBisier coOoil mupumuanH. COrjacHO OPYyroMmy Kiaccy
HACTOSIIETO BAapUaHTAa OCYINECTBIEHUS A TmpencraBisieT co0oil  4,5-mUruapouMHIa3oN.
CormacHo npyromy KIJaccy HACTOSILIETO BAapHAaHTA OCYINECTBJICHUS A TMpPENCTaBisieT COOOH
1,2,3,4-reTparuaponupuno| 1,2-a]|nupuMuauH.

CornacHo nmpyromy BapuaHTy ocymiectsiieHusi AryC mpencrasisier coOoi 5-0-uyieHHOoe
MOHOLIUKJIMYECKOE apoMaTuieckoe KoabLo ¢ 0, 1, 2 win 3 KOJNbLEBBIMU aTOMAaMH, HE3aBUCHUMO
BpIOpaHHbIMU M3 N, N B Bune yerBepTuuHOW coimu, O u S, He3aMeLleHHOe WM 3aMeleHHOe
omauM-ueThipbMa  R!  rme AryC  HeoOsf3aTeNbHO  KOHIEHCHPOBAH C  4-7-4I€HHBIM
reTepOLMKIIOATKUIBHBIM KOJIBIIOM, COAEP KAIMM OIMH-/IBa reTepoaToMa, BelOpaHHble u3 O, S u
—NRE.

CornacHo mpyromy BapuaHTy ocymiectsiieHus: AryC mpencrasisier coOoil S-0-uyeHHoe
MOHOLIMKJINYECKOe apomaThieckoe Komblo ¢ 0, 1 mnu 2 KOJapLEBBIMM aTOMaMH, HE3aBHCHMO
BpIOpaHHbIMU U3 N, N B Buje yerBepTHuHON conu, O u S, He3aMelLleHHOe WM 3aMeleHHOe
onHuM-ueThipbMsi R\, rme AryC HeoOs3aTelbHO KOHIEHCHPOBAH C  4-G-uJleHHBIM
TeTePOLMKJIOATKIIIBHBIM KOJIBLIOM, COAEPIKAIUM OAMH-IBA reTepoaToma, Beiopanubie u3 O, S u
—NR®.

CornacHo npyromy BapuaHty ocyiiectsieHus AryC mpencraBiseT coOol S-6-uieHHOoe
MOHOLIMKJIMYECKOE apomMaThuieckoe Koublo ¢ 0, 1, 2 unm 3 KOJIbLEBBIMU aTOMaMH, HE3aBUCHUMO
BeIOpaHHbiMH 13 N, N B Bune 4yerBepTHuHOU coim, O u S, He3aMeLleHHOe WM 3aMeleHHOe
omauM-ueThipbMa R rme AryC  Heo0A3aTeNbHO  KOHAEHCHPOBAH C  G-4JIEHHBIM
reTePOLMKIIOAKUIBHBIM KOJIBIIOM, COAEPIKALMM OIMH-/IBA reTepoaTomMa, BeiOpaHHbie u3 O, S u
—NRE.

CornacHo npyromy BapuaHTy ocyiiectsiieHusi AryC mpencraBisieT coOOW O-dyieHHOe
MOHOLUKJIMYECKOE apoMaTuieckoe Koiablo ¢ 0, 1, 2 win 3 KOJNbLEBBIMU aTOMAaMH, HE3aBUCHUMO
BeIOpaHHbIMH M3 N, N B Bune yerBepTuuHOW coim, O u S, He3aMeLIeHHOe WM 3aMeleHHOe
omHuM-ueThlpbMa R, rme AryC  Heo0A3aTeNbHO  KOHAEHCHPOBAH C  G-4JIEHHBIM
reTePOLMKIIOAKMIIBHBIM KOJIBIIOM, COIEPIKALMM OIMH-/IBA reTepoaToMa, BeiOpaHHble u3 O, S u
—NRE.

CormacHo [npyroMy BapuaHTy OCYINECTBIIEHHs Hacrosimero wusobperenust AryC
NPeACTaBISIET CO0OM S5-6-4JIeHHOe MOHOLMKINYEeCKOe apomMarudeckoe Kojbio ¢ 0, 1, 2 wmu 3
KOJIBIIEBBIMU aTOMaMHU, He3aBUCHUMO BbiOpaHHbIMU n3 N, N B Bune derBepTuuHOM comu, O u S,
He3aMeIleHHOe WM  3aMelleHHOe OHMM-ueThipbMsi R!  rme AryC  HeoGs3aTenbHO
KOH/IGHCUPOBAaH C 4-7-4JIeHHbIM Te€TePOLUKJIOANKIIBHBIM KOJbIIOM, COIEp>KallUM OAMH-7BA
rerepoaroma, BbiOpanHbie U3 O, S u —-NRE CornacHo kiaccy BapuanTta ocymectsieHust AryC

He00s3aTEIBLHO KOHACHCHUPOBAaH C 4-6-4J1IeHHBIM reTCPOLUKIIOAIKUIIbBHBIM KOJIBIIOM,
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cofepKalIiM OOUH-IBa rerepoatoma, Beiopanusle u3 O, S m —NR®. CormnacHo npyromy kiaccy
HACTOSIIIEro BapuaHTa ocyiuecTBieHus AryC HeoOs3aTeNIbHO KOHIEHCHPOBAH C O-4JIEHHBIM
FETCPOLUKIIOATIKUIIBHBIM KOJIBLIOM, COACPIKALUM OAWH-ABA I€TCPOATOMA, Bbl6paHHbIe us3 O, Su
—NRE. CormacHo npyromy KJiaccy HacTosIIero BapuaHTa ocyiiectsiieHuss AryC HeoOs13aTepHO
KOHACHCHUPOBAH C MMIICPUANHOBBIM KOJIbBLIOM.

CornacHo npyromy BapuaHTy ocymiecteiieHusi AryC mpexncrasisieT coOOW O-djieHHOe
MOHOLIUKJIMYECKOE apoMaTuieckoe Koiablo ¢ 0, 1, 2 win 3 KOJIbLEBBIMU aTOMAaMH, HE3aBUCHUMO
BpIOpaHHbIMU M3 N, N B Bune uyerBepTHuHON coimu, O u S, He3aMeLIeHHOe WM 3aMeleHHOe
OZHUM-YETBIPbMSI R.  rme AryC  HeoOsi3aTeIbHO  KOHOEHCHUPOBAH C  O-4JIEHHBIM
FETCPOLUKIIOANIKUIIBHBIM KOJIBLIOM, COACPIXKAINUM OAUH-ABA I€TCPOATOMA, Bbl6paHHbIe us3 O, Su
—NRE. CornacHo kjaccy BapuanTta ocyiuectsieHusi AryC HeoOs3aTebHO KOHIEHCHPOBAH C
MTUIEPUANHOBBIM KOJIBIIOM.

CornacHo JpyroMy BapuaHTy OCYINECTBJIEHHUS Hacrtosmero wusooperenust AryC
npeACTaBisieT coO00l S-6-uNeHHOe MOHOLMKIMYECKOe apoMaThdeckoe kojbio ¢ 0, 1, 2 wim 3
KOJIBLIEBBIMU aTOMaMH, HEe3aBUCHMO BbIOpaHHbIMU 13 N, N B Buae yerBepTHUHOH comu, O u S,
HE3aMeNeHHOe WM  3aMelleHHoe OnHUM-4eThipbMsi R! rme AryC  HeoGs3aTenbHO
KOH/IEHCUPOBAH C 4-7-4J€HHBIM TIeTePOLUKJIOANKIIBHBIM KOJBLIOM, COJAEPKAIlUM OJMH-7BA
rerepoaroma, BeiOpannbie u3 O, S u —NR& CornacHo kiaccy BapuanTta ocyiuectieHus AryC
HeO6$I3aTeJ'IbHO KOHACHCHUPOBAH Cc 4-6-41eHHBIM re€TCPOLUKIOAIKHIIbHBIM KOJIBIIOM,
COIep KaIUM ONMH-NIBA TeTepoaTroma, BeiOpanHble U3 O, S u —NR®. CornacHo apyromy kiaccy
HACTOsIIEro BapuaHTa ocyuiecTBieHuss AryC HeoOs3aTeNlbHO KOHAECHCHUPOBAH C O-UJIEHHBIM
reTEPOLUUKIIOAIIKUIIBHBIM KOJIBIIOM, COACPKAIUM OAUH-ABa reT€poaToma, BbI6paHHbIe us3 O, Su
—NRE, CorjacHO IpyroMy KJacCy HACTOSIIEro BapuaHTa ocyiiectBieHus AryC HeoOs3aTeIbHO

KOHACHCHUPOBAH C MUIIEPUANHOBBIM KOJIBLIOM.

HlornacHo ApyroMy BapMaHTy OCYILIECTBIEHMs HacTosimero uszobperenus AryC

MPENCTaBJIsieT COOON S-dJieHHOEe MOHOIMKJIMYECKOe apoMaThuueckoe Kojbio ¢ 0, 1, 2 win 3
KOJIbIIEBBIMUA aTOMAaMH, He3aBUCUMO BbiOpaHHBIMU U3 N, N B Buae yerBepTudHOi comm, O u S,
He3aMeIIeHHOe MM  3aMelleHHOe OJHUM-4eThipbMs R! rme AryC  HeoOs3aTenbHO
KOHACHCUPOBAH C 4-7-9neHHBIM FETCPOLUKIIOANIKUIIBHBIM KOJIBIIOM, COACpKallUM OJHWH-ABA
rerepoaroma, BeiOparHble U3 O, S u —NRE&. CornacHo kiaccy BapuanTta ocyiectieHust AryC
HeOoOs13aTeIbHO KOHACHCHUPOBAH Cc 4-6-41eHHBIM reTCPOLUKITIOAIKUIIbBHBIM KOJIBIIOM,
CoZep KaIUM OMH-TIBa TeTepoaTroma, BeiOpanHble u3 O, S m —NR®. CornacHo npyromy kiaccy
HACTOsIIEro BapuaHTa ocymecTsieHuss AryC HeoOs3aTeNbHO KOHAEHCHUPOBAH C O-UJIEHHBIM

reTCPOLUUKIIOAKUIIBHBIM KOJIBIIOM, COACPKAIIUM OAUH-ABA Ir€TCpOaATOMA, Bbl6paHHbIe us3 O, Su
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—NRE. CormacHo npyromy KJiaccy HacTosiiero BapuaHTa ocyiiectsieHus AryC HeoOs13aTepHO
KOHACHCHUPOBAH C MTMIICPUANHOBBIM KOJIBLIOM.

CormacHo [npyroMy BapuaHTy OCYINECTBIIEHHs Hacrosimero wusodperenus AryC
NpeAcTaBisieT coOOH S-ujieHHOe MOHOLMKJIMYECKOe apomaTrhdeckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIBLIEBBIMU aTOMaMHU, He3aBUCHMO BeiOpanHbIMU n3 N, N B Bune derBepTuuHO# comu, O u S,
HE3aMeIeHHOe UM 3aMEIeHHOe OHUM-YeThIpbMs R,

CormacHo [npyroMy BapuaHTy OCYINECTBIEHHs Hacrosimero wusooperenust AryC
npencTaBisier coOol O-djieHHOe MOHOLMKJIMYECKOe apomaTrhueckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIBLIEBBIMU aTOMaMHU, He3aBUCHMO BeiOpanHbIMU n3 N, N B Bune derBepTuuHO# comu, O u S,
He3aMelleHHOe WM  3aMellleHHoe ofHuM-ueThipbMs R!  rme AryC  HeoGs3aTenbHO
KOHACHCHUPOBAH C 4-7-4qjIeHHBIM FETCPOLUKIIOANIKUIIBHBIM KOJIBIIOM, COACPIXKAIUM OJHWH-ABA
rerepoaroma, BbiOpanHble u3 O, S u —-NRE CornacHo kiaccy BapuanTta ocyuectsieHus AryC
HEeOOsI3aTeNIbHO ~ KOHAEGHCUPOBAH C  4-0-4JIeHHBIM  Te€TEPOLMKIOANKUIBHBIM  KOJIBLIOM,
cozeprKalM OAMH-/IBa rerepoaroma, BbiOpanHbie u3 O, S u —NRE&. CoriacHo npyromy Kiaccy
HACTOSIIIEr0 BapuaHTa ocyinecTsieHus: AryC HeoOs3aTenbHO KOHAEHCHPOBAH C O-UJIEHHBIM
TeTePOLMKJIOATKIIIBHBIM KOJIBLIOM, COAEPIKAIUM OAMH-IBAa reTepoaToma, Beiopanubie u3 O, S u
—NRE, CoriacHO IpyroMy KJIaccy HAacTOSILIEro BapHaHTa ocyiuecTsieHus AryC HeoOs3aTeabHO
KOH/ICHCUPOBAH C MUMEPUINHOBBIM KOJIBLIOM.

CormacHo [npyroMy BapUaHTy OCYINECTBJIEHHs] Hacrosimero wusobperenust AryC
npeacTaBisier coOol 6-4jieHHOEe MOHOLMKJIMYECKOEe apoMaThueckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIbLIEBBIMH aTOMaMU, HE3aBUCUMO BbIOpaHHbIMU M3 N, N B Buze dyerBepTHuHOM comu, O u S,
HE3aMeIeHHOe MM 3aMEIIeHHOe OHUM-YeThIpbMs R,

CornacHo apyromy Bapuanty ocymectsieHuss AryC mpexacrasiser coOoOW mupasod,
UMUAa30J1, MUPUAUH UKW NUPHUMUIOUH, TOC A saBisgercs HE3aMCIICHHBIM HJIN 3aMCIICH OAHUM-
yethlppMst  R! u  rTme AryC  HeoOA3aTeNbHO  KOHAGHCHPOBAaH C  4-7-4Ie€HHBIM
FrETCPOLUKIIOATIKUIIBHBIM KOJIBLIOM, COACPIKAIUM OQWH-ABA I€TCPpOaTOMaA, BbI6paHHbIe us3 O, Su
—NRE. CornacHo kiaccy Bapuanta ocymiectsiieHus: AryC HeoOs13aTeIbHO KOHIEHCUPOBaH C 4-6-
YJICHHBIM I€TCPOLUKIOAIIKUIIBHBIM KOJIBIIOM, COACPIKAILUM OAWH-ABA r€TepoaTomMa, BbI6paHHbIe
u3 O, S u —NR& CormacHo IpyroMy Kiaccy HAcCTOSIIEro BapuaHTa ocyuiectBieHus AryC
HeO6$I3aTeJ'IbHO KOHACHCHUPOBAH C O-4JIEHHBIM FETCPOLUKIIOAIKUIIBHBIM KOJIBIIOM, COACPIKAIIUM
onuH-IBa rerepoaroma, BeiOpaHHbie U3 O, S u —NR® CoriacHo Apyromy Kjiaccy HaCTOSIIETO
BapuaHTa ocymecTBieHnss AryC HeoOs3aTeIbHO KOHAEHCUPOBAH C MUNEPUINHOBBIM KOJIBIIOM.

CornmacHo apyromy BapuaHty ocymectsieHuss AryC mpeacraBnsieT coOoil mupason,

NMUPUAWH UJIW TUPUMUAWUH, TOC A saBasercst HE3aAMCIICHHbIM HJIN 3aMCIICH OAHUM-YECThIPbMI Ri.
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CornmacHo JnpyroMy BapHaHTy OCYIIECTBJIEHUs Hactosimero wu3odperenus AryC
npencTasisier coOol mupuAauH, nupason win mupumuauH, tae AryC  HeoOsi3aTeNbHO
KOHJIEHCUPOBAH C MUIEPUIUHOBBIM KOJBIIOM.

CornmacHo [npyroMy BapHaHTy OCYINECTBJIEHUs Hactosimero wu3odperenus AryC
NpeACTaBIsieT COOOH MUPUANH, TUPA30JT FITA TUPUMUIIH,

CornmacHo [npyroMy BapHaHTy OCYINECTBJIEHHs Hactosimero wu3odperenus AryC
npencTasisier codoit mupuauH, rae AryC HeoOsi3aTenbHO KOHASHCUPOBAH C MHUIEPUANHOBBIM
KOJIBLIOM.

CornmacHo [npyromMy BapHaHTy OCYINECTBJIEHUs Hactosimero wu3odperenus AryC
NpeACTaBIsieT COOON MUPHUIIUH.

CornmacHO [npyroMy BapHaHTy OCYINECTBJIEHHs Hactosimero wu3ooperenus AryC
npeacTaBsieT COO0H Mupa3o.

CormacHO [pyroMy BapuaHTy OCYIIECTBIIEHHs Hacrosimero wusobperenust AryC
npencTasisieT OO0 MUPUMHINH.

CormacHo JpyroMy BapHaHTy OCYIIECTBICHHs HacTtosuero wusobperenusi HetC
npeacTasysier co0oi 4-7-4JeHHOE HACBILICHHOE HJIH MOHOHEHACHIIIEHHOE MOHOLMKIHYECKOe
KOJIbIO ¢ 1, 2 mim 3 KONbLEBBIMH I'eTepOaTOMaMH, He3aBUCUMO BbIOpaHHbIMU U3 N, N B BHIe
yerBepTU4HON conu, O U S, He3aMeLeHHOe WJIN 3aMeL€HHOE OJHUM-UeThIPbMs R}, rme HetC
HeOo0s3aTeIbHO KOHJEHCHUPOBAH C 4-7-4JIEeHHBIM T'eTePOLMKIMYECKUM KOJBIIOM, COIEPKALIUM
omuH-7IBa rerepoatroMa, BbiOpanHble u3 O, S um —-NR® CormacHo kjaccy BapuaHTa
ocymectsienus HetC npencrasisier coOoii 4-7-4ieHHOE HACHIIIEHHOE UM MOHOHEHACBIIIIEHHOE
MOHOIUKJIHYECKOe KOJIbIIO ¢ 1, 2 uian 3 rerepoaToma KoJjiblia He3aBUCUMO BbiOpaHbl u3 N, O u S,
HE3aMEIIEeHHOEe MJIM  3aMelleHHoe OomHuM-ueThlpbMs R, rme HetC  Heobs3aTenbHO
KOHJEHCUPOBAH C 4-7-4JICHHBIM TeTEePOLMKINYECKUM KOJBbLOM, COAEPIKAIIUM OJWH-IBA
rerepoaroma, BeiOparHbie u3 O, S m —NRE& CornacHO npyromy KJacCy HACTOSIIIErO BapHaHTa
ocymectsienus HetC npencrasisier coboit 4-7-4ieHHOE HAChIIIEHHOE UM MOHOHEHACHIIIIEHHOE
MOHOLUKJIMYECKOEe KOMbLO ¢ 1, 2 wianm 3 KOJbLEBBIMH TEeTEPOATOMAMHU, HE3aBUCHUMO
BeIOpaHHbIMH 13 N, N B Bune yderBepTHuHOU coim, O u S, He3aMeUIeHHOe WM 3aMeleHHOe
onmHUM-ueThIpbMsa Rl CormacHo apyromy KJiaccy HACTOSIIEro BapHaHTa ocyurecTsieHus HetC
npencTaBisier cobol 4-7-4jieHHOe HACBHIEHHOE WJIM MOHOHEHACBHIIEHHOE MOHOIMKIHYECKOe
koo ¢ 1, 2 wim 3 rerepoaroMamMu KOJiblla, He3aBUCHMO BbIOpaHHbIMH 3 N, O u S,
HEe3aMEIIeHHOE MM 3aMEIIEHHOE OHUM-4eThIpbMs R..

CornacHo npyromy KJjaccy HacTosiimero Bapuanrta ocymectBieHust HetC mpencrasnsier
co0oli 4-7-4jieHHOE HACBIIIEHHOE MJIM MOHOHEHACBIIIEHHOE MOHOLMKJIMYECKOE KOJbLO ¢ 1, 2

WK 3 KOJIBLEBBIMH T'eTepOaTOMaMH, He3aBUCUMO BbIOpaHHBIMU U3 N, N B BUIE YE€TBEPTHUHOU
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comu, O u S, He3aMeIeHHOe MIH 3aMelleHHoe OmHIUM-ueThipbMs Rl rne HetC Heobs3aTensHO
KOHJEHCUPOBAaH C 4-7-4JICHHBIM T€TEPOLMKINYECKUM KOJBLIOM, COAEPIKALIUM OJIWH-IBA
rerepoaroma, BeiOparHbie 3 O, S m —NRE& CornacHo npyromy KJacCy HAcTOSIIIErO BapHaHTa
ocymectsnenns HetC nmpencrasisier coboit 4-7-4IeHHOE HAChIIIEHHOE UM MOHOHEHACHIIIIEHHOE
MOHOLMKJIMYECKOE KOJbLO ¢ 1, 2 mnu 3 rerepoaToMaMu KOJIbLIA, HE3aBUCUMO BBIOPAHHBIMU U3
N, O u S, He3aMelleHHOe MM 3aMelleHHoe omHMM-ueThipbMs R. rne HetC HeoGs3aTenbHO
KOHJEHCUPOBAH C 4-7-4JIeHHBIM Te€TEePOLMKINYECKUM KOJBbLOM, COAEPIKALIUM OJWH-IBA
rerepoaroma, BeiOpanHble n3 O, S 1 —NR&,

CornacHo npyromy KJjaccy HacTosiero Bapuanrta ocyiuectBieHuss HetC npencrasiser
co0oli 4-7-4jieHHOE HACBIIEHHOE MJIM MOHOHEHACBIIIEHHOE MOHOLMKJIMYECKOe KOJbLO ¢ 1, 2
WK 3 KOJIBLEBBIMU I'e€TepOaTOMaMH, He3aBUCUMO BbIOpaHHBIMU U3 N, N B BUIE U4e€TBEPTHUHOU
comu, O u S, He3aMEINIeHHOEe UM 3aMelleHHOe ONHUM-4eThipbMsi R!. CoracHo apyromy Kiaccy
HacTosiero BapuaHrta ocyuectieHuss HetC mpencrasnsier coOoii 4-7-4ieHHOE HAChIIEHHOEe
WIM MOHOHEHACBIIEHHOEe MOHOLIMKINYECKOe KOibLOo ¢ 1, 2 wiu 3 rerepoaTroMaMu KOJbLA,
He3aBUCHUMO BLIOpaHHLIME 13 N, O 1 S, He3aMeIeHHOe MM 3aMENIeHHOe OMHUM-4eThIpbMs RY.

CornacHo nmpyromy kJjaccy Hacrosimero BapuanTta ocyinectsieHuss HetC npencrasisier
co0oIi 4-7-4jieHHOE HACBIIEHHOE HJIM MOHOHEHACBIIIEHHOE MOHOLMKJIMYECKOE KOJbIO ¢ 1, 2
WK 3 KOJIBLIEBBIMU re€TePOATOMAMH, HE3aBUCUMO BbIOpaHHBIMU M3 N, N B BUAE YeTBEPTUYHOMN
comu, O u S, He3aMeILIeHHOe TN 3aMelleHHoe omHIM-ueThipbMs R, rne HetC Heobs3aTensHO
KOHIEHCUPOBAH C 4-7-4JICHHBIM TeTEePOLMKINYECKUM KOJIBbILIOM, COAEPIKAIINM OJWH-IBA
rerepoaroma, BeiOpanHnbie u3 O, S u —NR®,

CornacHo npyromy KJjaccy HacTosiiiero Bapuanrta ocymectieHust HetC mpencrasnser
co0oIi 4-7-4jieHHOE HACBIIEHHOE HJIM MOHOHEHACBIIIEHHOE MOHOLMKJIMYECKOE KOJbLO ¢ 1, 2
Wi 3 rerepoaToMaMu KOJiblla, He3aBUCHMO BbiOpaHHBIMU u3 N, O u S, He3ameIlneHHOe WU
3aMmeleHHoe ofHUM-ueThpbMs R!, rme HetC Heo6A3aTeNbHO KOHAEHCHPOBAH C 4-7-4leHHBIM
reTepOLUKIINYECKUM KOJIBIIOM, CONEpIKAIIUM OJIHMH-ABAa rerepoatroma, BeiOpanHbie U3 O, S u
—NR&. CornacHo Apyromy Kjaccy HacTosimero Bapuanrta ocyuiecTBienus HetC mpencrasiser
co0oIi 4-7-4jieHHOE HACBIIEHHOE HJIM MOHOHEHACBIIIEHHOE MOHOLIMKJIMYECKOE KOJbLO ¢ 1, 2
WK 3 KOJIBIEBBIMH I'eTepOaTOMaMH, He3aBUCUMO BbIOpaHHBIMU U3 N, N B BUIE YeTBEPTHYHOM
comu, O u S, He3aMeIIeHHOe MK 3aMelleHHOe OMHUM-4eThpbMs Rl CormacHo apyromy kiaccy
HacTosimero BapuaHTta ocyinectsieHus: HetC mpencrasisier coboli 4-7-4ieHHOE HACBHIIIEHHOE
WM MOHOHEHACBILEHHOE MOHOLMKJINYECKOE KOJbLO ¢ 1, 2 miu 3 rerepoaroMamu KOJIbLA,
He3aBUCHMO BLIOpaHHBIME u3 N, O 1 S, He3aMeIeHHOe NN 3aMEeIeHHOe OHUM-4eThIpbMs RL.

CornacHo npyromy KJjaccy HacTosiimero Bapuanrta ocymectieHust HetC mpencrasnsier

coboii He3aMeleHHOe WJIM 3aMeEIEHHOE HAaChIIEHHOE MOHOLMKINYECKOe KojabLo. CoriacHo



35

APyroMy KjacCy Hacrosmero BapuaHta ocymectsieHuss HetC mnpencraBnser coboi
He3aMeIIeHHOE WIIN 3aMelL€HHOE MOHOHEHACHIIIIEHHOE MOHOLIMKIMYECKOE KOJIBLIO.

CormacHo JfpyroMy BapHaHTy OCYIIeCTBICHHs Hacrtosmero wu3odperenuss HetC
npeAcTaBisieT COOOH 4-4JIeHHOE HACHIIIEHHOE WM MOHOHEHACBHIIEHHOE MOHOLMKIMYECKOe
KOJBIO € 1, 2 mnu 3 KOJNbLEBBIMU I'€TEPOATOMAMH, HE3aBUCHMO BbIOpaHHBIMU M3 N, N B BHIE
ueTBepTHUHOH comu, O u S, He3aMelleHHOe N 3aMelleHHoe OfHuM-4eThipbMs Rl CormacHo
kjaccy BapuaHta ocymecteieHusi HetC mpencrasisier coOoi 4-ujieHHOE HACBILEHHOE HIIH
MOHOHEHACBIIEHHOE MOHOLIMKJINYECKOEe KOoubLO ¢ 1, 2 uam 3 rerepoatoMaMu KOJbLA,
HE3aBHCUMO BbIOpaHHLIMH 13 N U S, He3aMeIleHHOe HJTH 3aMeIleHHOe OMHUM-4eThipbMs Rl

CornacHo npyroMy Kjaccy 3TOrO BapHaHTa OCYIIECTBJIEHHs] HACTOSINEro M300peTeHus
HetC  npeacraBnsier  co0oit  4-ujieHHOE  HACBHIIIEHHOE  WJIM  MOHOHEHACBILIIEHHOE
MOHOLIMKJINYECKOEe KOIbLO C 1, 2 wuum 3 KONbLEBBIMH TI€TEPOATOMAMH, HE3ABUCHUMO
BpIOpaHHbIMU U3 N, N B Buje yerBepTHuHON conu, O u S, He3aMelLleHHOe WM 3aMeleHHOe
onHuM-4eThIpbMs Rl CormacHo apyromy Kjaccy 5TOro BapHaHTA OCYIIECTBIIEHMsS HACTOSIIETO
mobperennst HetC mpencrasisier coOoil 4-4ieHHOE HACBHIIIEHHOE WJIM MOHOHEHACHIIEHHOE
MOHOLMKJINYECKOe KOJbLO ¢ 1, 2 nnu 3 rerepoaToMaMy KOJbLia, HE3aBHCUMO BBIOPDAHHBIMU U3
N, O u S, He3aMeleHHOE WUJTH 3aMELEHHOE OJTHUM-YeThIPbMsI R

CornacHo IpyroMy KJacCy 3TOrO BapHaHTa OCYILECTBJICHHsI HACTOSIIEro M300peTeHHUs
HetC  mnpencraBnsier  coOoit  4-ujieHHOE  HACBIIIEHHOE  WJIM  MOHOHEHACHIIEHHOE
MOHOLUKJIMYECKOEe KOMbIO ¢ 1, 2 wianm 3 KOJbLEBBIMH TIe€TEpOaTOMaMH, HE3aBUCHUMO
BoIOpaHHbIMH 13 N, N B Bune 4yerBepTuuHOU coim, O u S, He3aMeLIeHHOe WM 3aMeleHHOe
onHuM-4eThipbMs Rl COrmacHO APyroMy KiacCy 3TOrO BAPHAHTA OCYLIECTBIEHHS HACTOSAIIETO
m3o0perennst HetC mpencraBnsier coOoi 4-4jieHHOE HACBHILIEHHOE WM MOHOHEHACHIIEHHOEe
MOHOLIMKJIMYECKOe KOJbLO ¢ 1, 2 mnu 3 rerepoaToMaMu KOJIbLIA, HE3aBUCUMO BbIOPAHHBIMU U3
N, O u S, He3aMeleHHOe MM 3aMelIeHHOe OTHMM-4eThipbMsi Rl CornacHo mpyromy kiaccy
HacTosero BapuaHta ocymectsieHuss HetC mpencrasnser coOoff He3aMEUIEHHOE MU
3aMelleHHOe HACBIIEHHOe MOHOLMKINYeCKoe Koblo. COornacHo ApyromMy KJaccy HacTOSIILEro
BapuaHta ocymectsienuss HetC mnpencraBnser coOoil He3aMeIleHHOE WM 3aMelleHHOe
MOHOHEHACBILIEHHOE MOHOLIUKJINYECKOE KOJBLIO.

CormacHo JfpyroMy BapHaHTy OCYILIECTBICHHs HacTtosmero wu3odperenuss HetC
NpeACTaBisieT COOOH S-uleHHOE HACHIIIEHHOE WM MOHOHEHACHIIEHHOE MOHOLUKIMYECKOe
KOJIBLO € 1, 2 mnu 3 KOJNbLEBBIMU T'€TEPOATOMAMH, HE3aBUCHMO BbIOpaHHBIMU H3 N, N B BHIE
ueTBepTHUHOH comn, O u S, He3aMeleHHOe N 3aMelIeHHoe OfHUM-4eThpbMs Rl CormacHo
Kjaccy BapuaHta ocymecteieHus: HetC mpencrasisier coOoi S-ujieHHOE HACBIMEHHOE WU

MOHOHEHACBIIEHHOE MOHOLIMKJINYECKOEe KOJbLO ¢ 1, 2 uiam 3 rerepoatoMaMu KOJbLA,
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HEe3aBUCHMO BIOpaHHBEIMU 13 N, O 1 S, He3aMeIIeHHOe MITH 3aMeIeHHOe OJHAM-UeThIpbMs R'.
CornacHo apyromy Kjaccy HacTosimero Bapuanta ocymectsienus HetC npencrasinsier codoit 5-
YJIEHHOE HACBIIIEHHOE WM MOHOHEHACBIIIEHHOE MOHOLMKJINYECKOe Koublo ¢ 1, 2 wumm 3
KOJIBLIEBBIMU T€T€POATOMAMH, HE3aBHCHMO BbIOpaHHBIMU U3 N, N B Buae yerBepTUdHON conu, O
u S, He3aMelIeHHOe MM 3aMelleHHOe OJHHM-ueThipbMsa R! CormacHo apyromy Kiaccy
HacTosiero Bapuanrta ocymectsiaenus HetC npencrasnsier coOol S-4IeHHOE HACBILIEHHOE MITU
MOHOHEHACBIIEHHOE MOHOLIMKJINYECKOEe KOoubLOo ¢ 1, 2 uam 3 rerepoatoMaMu KOJbLA,
He3aBUCHMO BIOpaHHBIMU 13 N, O U S, He3aMelIeHHOe MM 3aMeIeHHOe OJHUM-ueThIpbMs R'.
CornacHo apyromy Kiaccy Hacrosimero Bapuanta ocymectsienus HetC npeacrasinser coboit 5-
YJIEHHOE HACBILIEHHOE WM MOHOHEHACHIIIEHHOE MOHOLMKJINYECKOe KoubLo € 1, 2 umm 3
KOJIBLIEBBIMU T'€T€POATOMAaMHU, HE3aBHCUMO BbIOpaHHBIMU U3 N, N B Buae uyerBepTudHON conu, O
1 S, He3aMelleHHOe MM 3aMelleHHOe OJHUM-ueThipbMsa R! CormacHo apyromy Kiaccy
HacTosIIero BapuaHta ocyuiectsienus HetC npencrasiser co0oii S-ulieHHOE HACBILIEHHOE HITH
MOHOHEHACBILIEHHOE MOHOLMKINYECKOe Koibllo ¢ 1, 2 wim 3 rerepoaToMamu KOJIbLA,
He3aBHCHUMO BeIOpaHHBIME 13 N, O 1 S, He3aMeleHHOe MM 3aMeNIeHHOe OJHIUM-4eThIpbMs Rl
CornacHo npyromMy KJjaccy Hacrosuiero Bapuanta ocyuectsieHus HetC mpencrasnsier coboit
HEe3aMeIIeHHOe WM 3aMEeLIeHHOE HACBIIIEeHHOe MOHOLMKINYeckoe Kojblo. CormacHo apyromy
KJIacCy HacTosuiero BapuaHta ocyuiectsienuss HetC mpencrasnsier coOol He3aMelUeHHOe WU
3aMEILIEHHOE MOHOHEHACHIIIIEHHOE MOHOLIMKIINYECKOE KOJIbLIO.

CornacHO JApyromMy BapHaHTy OCYILIECTBJIEHHsI HacTosmero wusobperenust HetC
npeacTaBisier coOOM O-ujleHHOE HACHIIIEHHOE WM MOHOHEHACHIIIEHHOE MOHOIMKJIHYECKOE
KOJIBLO € 1, 2 mnu 3 KOJNbLEBbIMU I'eTepOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU H3 N, N B BHIE
ueTBepTHUHOH comn, O U S, He3aMeIIeHHOe HMIIH 3aMelleHHoe ONHMM-4eThpbMs R!, rne HetC
Heo0s3aTeIbHO KOHIEHCUPOBAH € S5-O-4JIEHHBIM MOHOLMKJIMYECKUM apOMATHYECKUM KOJBIIOM.
CornacHo knaccy BapuaHrta ocymectnienus HetC npencrasisier coOol 6-4IeHHOE HACHIIIIEHHOE
WM MOHOHEHACBILEHHOE MOHOLIMKJINYECKOE KOJbLO ¢ 1, 2 miu 3 rerepoaroMamu KOJbLA,
HEe3aBUCHMO BIOpaHHBEIME 13 N, O U S, He3aMelleHHOe MM 3aMEIIeHHOe OJHHUM-YeThIpbMs R,
rne HetC HeoOsi3aTeIbHO KOHIEHCUPOBAH C S5-O-4JIEHHBIM MOHOLIMKJIHYECKUM apOMATHYECKUM
KOJIBLIOM.

CornacHo JApyromMy BapHaHTy OCYILIECTBJIEHHsI HacTosmero wu3odperenuss HetC
NpeACcTaBisieT CoOOM O-ujleHHOE HACBIIIEHHOE WM MOHOHEHACHIIIEHHOE MOHOIMKJIHYECKOe
KOJIBLO € 1, 2 mnu 3 KOJNbLEBBIMU T'€TEPOATOMAMH, HE3aBUCHMO BbIOpaHHBIMU H3 N, N B BHIE
ueTBepTHUHOH comu, O U S, He3aMeIeHHOe HITH 3aMelleHHoe OfNHUM-4eThpbMs R!, rne HetC
HeoOs3aTeIbHO KOHIEHCUPOBAaH ¢ (eHWIbHBIM KOJbIoM. COriacHO KJIacCy BapHaHTa

ocymecteienns: HetC nmpencrapnsier coboli 6-4ieHHOE HACHIIIEHHOE WJIM MOHOHEHACBHIIIEHHOE
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MOHOIUKJINYECKOEe KOMbIO C 1, 2 uian 3 rerepoaToMa KoJjiblia He3aBUCUMO BbiOpaHbl u3 N, O u S,
He3aMEIIEHHOe MJIM  3aMelleHHOe OmHUM-ueTelpbMs R, rme HetC  Heobs3aTensHO
KOHJICHCHPOBAH ¢ (DEHUIbHBIM KOJIBLIOM.

CornmacHo JApyromMy BapHWaHTy OCYLIECTBJIeHHsI Hactosmero wu3odperenust HetC
NpeACTaBisieT COOOM O-uJieHHOE HACHIIICHHOE WJIM MOHOHEHACHIIIEHHOE MOHOIMKIHYECKOEe
KOJBIO € 1, 2 mnu 3 KOJNbLEBBIMU I'€TEpPOaTOMAaMH, He3aBUCHMO BbIOpaHHBIMU M3 N, N B BHIE
ueTBepTHUHOH comu, O u S, He3aMelleHHOe MM 3aMelleHHoe OfHuM-4eThipbMs Rl CormacHo
kjaccy BapuaHta ocymecteieHus: HetC mpencrasisier coOoi 6-ujieHHOE HACBILIEHHOE WU
MOHOHEHACBIIEHHOE MOHOLIMKJINYECKOEe KOoubLO ¢ 1, 2 uam 3 rerepoatoMaMu KOJbLA,
He3aBUCHMO BbIOpaHHbIMU u3 N, O 1 S, He3aMeIleHHOe UM 3aMeIeHHOe OHUM-4eThIpbMs RL.

CornacHo npyromy KJjaccy HacTosiiero Bapuanrta ocyiiectBieHuss HetC npencrasiser
co0Oil He3aMelIeHHOe MJIM 3aMEIIeHHOE HACBHIIEHHOe MOHOLUKINYeckoe Kousblo. CornacHo
APYyroMy KJacCy HAacTosero BapuaHTta ocyuectsienus HetC mnpencraBnser coOoi
HE3aMEIEHHOE UJIN 3aMELEHHOE MOHOHEHACHIIIIEHHOE MOHOLMKINYECKOE KOJIbIIO.

CormacHo JpyroMy BapHaHTy OCYIIECTBICHHs HacTtosuero wusobperenusi HetC
npeacTaBysier COOOH 7-4jeHHOE HACHIIIEHHOE WM MOHOHEHACBHIIEHHOE MOHOLUKIHYECKOe
KOJIBLO € 1, 2 wiu 3 KOJNbLEBbIMU T'eTepOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU u3 N, N B BHIE
yeTBepTHYHOI comu, O u S, He3aMeleHHOe MM 3aMelleHHoe OfHUM-ueTepbMs Rl CormacHo
Kjaccy BapuaHTa ocymectsieHuss HetC mpencrasisier coOoi 7-4jieHHOE HACBILEHHOE HITH
MOHOHEHACBIIIEHHOe MOHOLMKJINYECKOe KOoJblo ¢ 1, 2 uiaum 3 rerepoaToMaMu KOJbLA,
HE3aBUCHMO BeIOpaHHBIMU 13 N, O 1 S, He3aMelIeHHOe MITH 3aMeIeHHOe OHUM-4eThIpbMs R'.
CornacHo npyromy Kjaccy HacTosiiero Bapuanta ocyuiectsieHusi HetC mpencrasisier coOoit
HE3aMEeIeHHOE MJTH 3aMEIeHHOe HACBIIEHHOEe MOHOLMKINYECKOe KOJblo. COracHO ApyroMmy
KJIacCy HaCTosiIero Bapuanta ocymectsiieHuss HetC npencrasnser coOol He3aMeleHHOe WU
3aMEIIeHHOE MOHOHEHACHIIEHHOE MOHOITUKIINYECKOE KOJBIIO.

CornacHO JApyromMy BapHaHTy OCYILIECTBJIIEHHsI HacTosmero wu3odperenust HetC
NpeACTaBisieT COOOW AUTHAPOMMUIA30J, JUTHAPONMUPUMUINH, TETPATHAPONUPUMUINH KU
TeTPAruAPONUPHUIONTUPUMUANH, TAE A SBISAETCS HE3AMEUIEHHbIM WM 3aMEIIeH OJIHHM-
qeThpbMs R1.

CornacHo JApyromMy BapHaHTy OCYILIECTBJIEHHsI HacTosmero wu3odperenuss HetC
NpeACTaBisieT COOOW AUTHAPOMMHIA30J, AWTHAPOTMHUPUMUINH, TETPATHIPONUPUMUINH WU
terparuaponupuno[ 1,2-ajmupumMunus, rae A sBISIETCS HE3aMELIEHHBIM HJIM 3aMEIIeH OJHUM-
ueThpbMs RL.

CornacHo npyromy Bapuanty ocymectsieHuss HetC mnpencraenser coboii 2.3-

IUTAAPOUMHUNA3ZOI, 4,5-nuruapouMuaa3 o, 1,4,5,6-TeTparuApONupUMHUINH, 3,4,5,6-



38

TeTPAruAPONUPUMUINH, 3,4-qUruaApONUPUMUANH WU 1,2,3,4-rerparugponupuno| 1,2-
a]mupumuauH, rae HetC sBisieTcs He3aMeIeHHbIM HTH 3aMelleH OMHUM-4eThIpbMs RL.

CormacHo nmpyromy BapuanTy ocymectsieruss HetC  mpencraBnser  coboit
TUTHIPOUMUAA30] WK Terparuaponupuaonupumunut, rae HetC sBnsercs He3aMmeleHHbIM
VIJTH 3aMelleH OfHUM-4eThIpbMs Rl

CornacHo npyromy Bapuanty ocymectsienuss HetC mnpencrasnser coboit 2,3-
auruapoumMuaazon, 4,5-apurunpoumunazon wian 1,2,3,4-rerparunponupunol l,2-ajnupumMunus,
rne HetC siBsieTcst He3aMelIeHHbIM MITH 3aMeleH OJHUM-4eThIpbMs R,

CormacHo JfpyroMy BapuaHTy OCYLIECTBIEHMs Hacrtosumero wusooperenuss HetC
npexacrasisier codol auruapoumuaason. CornacHo kjaccy BapuaHta ocyinectBieHust HetC
npencTasisier co0oit 2,3-guruaponmmuaaszon. CoriacHo Ipyromy Kjaccy HACTOSIIETO BapHaHTa
ocymectsienus: HetC npencrasnisier co0oit 4,5-auruaponMuaasolt.

CornmacHo Jpyromy BapuaHTy OCYIIECTBJIeHHMs Hacrosimero wuszobperenust HetC
npencrasiusier  coboit  TerparmaponupuponupuMuanH.  COrjacHO — Kiaccy — BapHaHTa
ocymectsienns HetC npeacrasnser coboit 1,2,3,4-rerparuaponupuno| 1,2-a|mupumMunuH.

CornacHo ApyromMy BapHaHTy OCYLIECTBJIEHHs HACTOSIIEro n3odperenus: L orcyTcTByer
unu mpencrasnser coboit R*, -NHR* -N(R*),, -OR*, -(CH2).R*, -C(O)R* , -C(NH)R* unu -
S(O)mR*, rne L siBnsieTcs He3aMelleHHbIM MM 3aMelleH 1-4 3aMecTUTeNIAMH, BLIOPAHHBIMU U3
R¢. CornacHo Kjaccy BapuaHTa ocymiecTsieHus L mpexacrasmsier coboii R, -NHR*, -N(R*),, -
OR*, -(CH2)R*, -C(O)R* , -C(NH)R* umu -S(O)mR*, rme L sBnsieTcss He3aMeleHHBIM WIH
3amemieH 1-4  3amectutensimu, BbIOpaHHbIMH U3 R CornmacHO Jpyromy BapHaHTY
OCyIIeCTBJIEHUs HACTOsIEro u3obperenus L npencrasiser coboii -OR*, -(CH2)uR?, -C(O)R?, -
CNH)R* umu -S(O)mR*, roe L sBnsieTcss He3aMeIIeHHBIM MM 3aMelleH 1-4 3aMecTUTeNsMH,
BuIOpaHHbIME 13 R, CornacHo Kiiaccy BapuaHTa OCylecTBiIeHus L npexacrasmusier coboii -ORY, -
(CH2)uR*, -C(O)R*, -C(NH)R* 1 -S(O)mR*, rie L sBnsieTcs He3aMeIeHHbIM UK 3aMelneH 1-4
3aMeCTHUTEISIMH, BBIOpaHHBIMU U3 R®.

CornacHo apyromMy BapHaHTy OCYIIECTBJICHUS HACTOSIIIErO H300peTeHns L oTcyTCTBYyeT.

CornacHo npyromy BapHaHTy OCYIIECTBIICHHUSI HACTOsIIIEro nu3odpereHus: L oTcyrcrayer,
npencrasnser coboit R*, -NHR* umu -N(R*),, rae L sBnsercs He3aMelleHHbIM UK 3amelneH 1-4
3amecTuTessiMi, BblOpaHHbIME u3 R CormacHo JApyroMy BapuUaHTy OCYIIECTBIICHUS
HACTOAIIEr0 M300peTeHust L oTcyTcTByeT uiu mpeacrtasiaser coboit R* mwnm -NHRY, roe L
SIBJIIETCS HE3aMEIeHHBbIM WJIM 3amelneH 1-4 3amectutensmu, BbiOpanHbiMu u3 R®. CormacHo
APyroMy BapHaHTy OCYLIECTBIEHHs Hacrosimero wu3odpereHuss L orcyTcTByer wim
npencrasaser coboit R* umu -N(R*),, rme L sBnsercs He3aMelleHHBIM UM 3aMmerneH -4

3aMeCTHUTEISIMH, BEIOpaHHBIMU U3 R®.
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CornacHo 1pyroMmy BapuaHTy OCYIIECTBJICHHUS HACTOSIIEro M300peTeHust L oTcyTcTBYyeT
WIH npefcTaBnseT coboit RY, rae L aBnisieTcs He3aMelleHHbIM W 3aMellieH 1-4 3aMecTUTe My,
BbIOpaHHBIMU 13 R®.

CornacHo ApyroMy BapuaHTy OCYIIECTBJIEHHS L OTCYTCTBYET WM MPEACTaBIsIET COOOH
sonopox, -C1-Cio ankun, -(CH2)aNRRY, -NH(CH;):NRRY, -(CH»),OR® umu —C1-Cioankumen-
HetB, rae L siBisieTcst He3aMeIeHHbIM WIIH 3aMelleH 1-4 3aMecTuTeNs My, BBIOpaHHbIMU U3 R°.

CornacHo npyromMy BapuaHTy OCYIIECTBIEHUs L OTCYTCTBYET MM MpeacTaBisieT coOoi -
C1-Cs anxun, -(CH3)oNR°RY, -NH(CH>)aNR°RY, -(CH3),OR® um —C;-Croankunen-HetB, rne L
ABJISIETCS HE3aMEIEHHBIM MU 3aMelieH |-4 3amectuTensmMu, BbIOpaHHbIMU U3 R®.

CornacHo npyromMy BapUaHTy OCYIIECTBIEHUs L OTCYTCTBYET MM MpeaCcTaBisieT coOoi -
C1-Cs anxun, -(CH2).NRRY -(CH2).OR® umu —Ci-Cioankunen-HetB, rme L sBisercs
He3aMeIleHHbIM WM 3amelieH 1-4 3amecturensiMu, BeiOpanHbiMH u3 R CormacHo kiaccy
BapHaHTa ocylnecTsenus L npencrasnser coboii -C1-Cs ankun, -(CH2)aNRRY, -(CH;),OR® unu
—C1-Croankunen-HetB, rne L siBnsieTcs He3aMelIeHHbIM WM 3aMelneH 1-4 3amMecTHTessiMHu,
BbIOpaHHbIMU 13 R°.

CornacHO ApyromMy BapHaHTy OCYLIECTBJIEHHUs HacTosero nodperenus L orcyrcrByer
wiu npencrasisier codoit -CHs, -(CH2)-NH», -(CHz)2-NHz, -(CHz)3-NH», -(CHz)3-OH, -CH»-
nupponuanH win -CHz-azetuaun, roe L sBisieTcss He3aMeIleHHbIM WM 3aMelneH 1-4
3amectutensimu, BbiOpanHbiMEH u3 OH. CornacHo kjaccy BapuaHTa OCYIIECTBJICHUS L
orcyTcTByeT miu npexacrapnser coboi -CHs, -CHa-upponumnun, -CHz-azetunus, -(CH2)-NH»
wi -(CHz)3-NH», rme L sBisiercss He3aMElIeHHBbIM WM 3aMelleH [-4 3aMeCTUTENsIMH,
BbIOpanHbiMU 13 OH.

CornacHO Ipyromy BapuaHTy ocyuecTsienus L npencrasiser coboii -C1-Cs anmkun, rae
L sBnsieTcst He3aMeIeHHbIM WK 3aMellieH 1-4 3amectutensmu, BeiOpaHHbIMU U3 R CornacHo
KJIACCY BapuaHTa ocyinecTsieHus L npencrasnsier codoii -CH3, rae L sBnseTcs He3aMeleHHbIM
Wy 3amerneH 1-4 3amecturensmu, BeiOpaHabiMA U3 OH.

CornacHoO IpyroMy BapHaHTy ocyliecTBieHus L npencrasuser coboit -(CH2)uNRRY, rie
L sBnsieTcst He3aMeIeHHbIM WK 3aMelleH 1-4 3amectutensiMu, BbiOpaHHbIMU U3 R CornacHo
KJlaccy BapuaHTa ocymectsieHns L mpencrasiser coboit -(CHz)-NHz, -(CH2)-NH: wnm
-(CH»)3-NHp», roe L siBsieTcss He3aMeIeHHbIM WK 3aMeleH -4 3aMecTUTeNsIMU, BRIOpaHHBIMU
n3 OH. CornacHo apyroMmy KjacCy HacTOsILEro BapuaHTa ocyluecTsieHus L mpexacrasnser
coboit -(CH2)-NH, wmu -(CH)3-NH», roe L sBisiercs He3aMmelleHHbIM MM 3aMellneH 1-4
3aMecTuTeNsiMu, BhIOpaHHbIMEU 13 OH.

CornacHo npyroMy BapuaHTy ocyiecTsieHus L npencrasnsiet codoit -(CH2)nORS, rne L

SIBJISIETCS. HE3aMELIEHHBbIM WJIH 3aMmelneH 1-4 3amectutensmu, BoiOpaHHbiMu u3 R®. CormacHo
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Kjlaccy BapuwaHTa ocymectBienuss L mpencraBmser codoii -(CHz)3-OH, rme L sBisiercs
He3aMELIeHHbIM WJIH 3aMelleH 1-4 3amecTuressiMu, BeIOpaHHbIMU 13 OH.

CornacHo apyromy BapuaHTy ocyiiectBieHusi L npexncrasisier coboit —C1-Croankuien-
HetB, rne L sBnsiercs He3aMeIeHHBIM WJIHM 3aMelleH 1-4 3aMecTuTensMu, BbIOpaHHbIMH U3 R°.
CornacHo kyaccy BapuaHTa ocymectienusi L mpencrasisier coboii CHz-azerunnn umn —CHz-
MUPPOSTUANH, TAe L sBIsieTCs He3aMeIleHHbIM WK 3aMelleH 1-4 3aMeCTUTENsIMU, BBIOpaHHBIMU
u3 R®. CormacHo npyroMy Kjiaccy HacTOSIIIEro BapUaHTa OCYIIECTBICHHs L mpencrasiser co0oit
CHj-azetuaun, tme L sABisieTcs He3aMelleHHbIM WM 3aMeleH 1-4 3aMecTUTeNsIMH,
BoiOpanHbiMu 13 R® CormacHo npyromy KiacCy HACTOSIIEr0 BapuaHTa OCYyINeCTBIeHHs L
npencrasisier cobori —CHy-mupponuans, rae L sBisiercs He3aMeIleHHbIM WM 3aMerneH 1-4
3aMECTUTEISIMH, BbIOpaHHBIMU U3 R®.

CornacHo ApyroMy BapHaHTY OCYLIECTBICHHs HACTOSIIEro n3odpereHus: L orcyTcTByeT
UM TpencTasiser coboii RY, rae L sBnsercs He3aMeleHHbIM UK 3aMeleH 1-4 3aMecTuTeNnsamy,
BbiOpanHbiMu 13 R®  CornacHo kjaccy BapuaHTa OCYINECTBIEHHSI L OTCyTCTByeT wWiu
npencTasaser coboii R*.

CornacHo JApyromMy BapHaHTy OCYLIECTBICHHsI Hacrosimero usobperenusi HetB
npeacTaBisier coOoil 4-7-4JieHHOE HACBILEHHOE WJIM MOHOHEHACHIIIEHHOE MOHOLMKIHYECKOe
KOJbLO ¢ 1, 2 uian 3 KOJIBLEBBIMH reTepoaTOMaMH, HE3aBUCUMO BbIOpaHHbIMU U3 N, N B BUIE
yerBepTuyHOU conmu, O u S, He3zameleHHOe WM 3amelneHHOoe omHuM-Tpemsi R? CormacHo
KJIAaCCy BapuaHTa ocyiuectBieHuss HetB mnpencrarisier coOo¥ a3eTHOWH WM MHPPOJIHIKH.
CoryacHO Apyromy KJjaccy HacCTOsIIEro BapuaHTta ocyiiectieHuss HetB mpencraenser coboii
azetunuH. CormacHO JpyroMy Kjaccy HacCTOsIIero BapwaHTa ocymectsieHus HetB
npencTaBsier COOOH MUPPOITHIKH.

CorymacHO JApyroMy BapuaHTy OCYINECTBJIEHHUs HacTtosimero wu3obperenuss HetB
MpeaCTaBysieT co0ON 4-0-4JIEeHHOE HACBIIIEHHOE WJIM MOHOHEHACBHIIIEHHOE MOHOIUKIHYECKOE
KOJIbLIO € 1, 2 uiam 3 KOJBLEBBIMH reTepoaTOMaMH, HE3aBUCUMO BbIOpaHHBIMU U3 N, N B BUIE
yerBepTuyHOU conmu, O um S, HesamemeHHOe win 3ameneHHoe omHuM-Tpemsi R? CornacHo
KJIACCY BapwaHTa ocyluectBieHuss HetB mnpencraBnsier coOoil a3eTUOWH WM TUPPOJHIHH.
CornacHo Apyromy KJjaccy HacCTOsIIero BapuaHTta ocymectsieHuss HetB mpencraenser coboi
azetunuH. CormacHO JpyroMy Kjaccy HacCTOSIIEro BapwaHTa ocymecteieHus HetB
npencTaBysier COOOH MUPPOITHIHH.

CorymacHO JApyroMy BapuaHTy OCYINECTBICHHUs HacTtosimero wu3obperenuss HetB
MPENCTaBJIsieT COOON S5-0-4JIeHHOE HACBIIIEHHOE WJIM MOHOHEHACBHIIIEHHOE MOHOIUKIHYECKOE
KOJbLO € 1, 2 unn 3 KOJBLEBBIMH reTepoaTOMaMH, HE3aBUCHUMO BbIOpaHHBIMU U3 N, N B BUIE

yerBepTuyHOU conmu, O m S, HesamemeHHoe win 3amemeHHoe omHuM-Tpemsi R?. CormacHo
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KJIacCy BapuaHTa ocymectsieHus: HetB npencrasisier coOoi mUppOTUanH.

CormacHo JfpyroMy BapuaHTy OCYIIECTBJICHMs HacTosmero wu3oo0perenus HetB
npeAcTaBisieT COOOH 4-4JI€HHOE HACHIIIEHHOE WM MOHOHEHACHIIEHHOE MOHOLMKIMYECKOe
KOJBIO € 1, 2 mnn 3 KOJNbLEBBIMU T'€TEPOaTOMAMH, HE3aBUCHMO BbIOpaHHBIMU M3 N, N B BHIE
yerBepTU4HOHN coy, O U S, He3aMeIeHHOe UJTH 3aMel[eHHOe OMHIM-Tpemst R?.

CormacHo JfpyroMy BapuaHTy OCYIIECTBIEHHs HacTosmero wusoo0perenuss HetB
npeAcTaBisier coOOH 4-4JI€HHOE HACHIIEHHOE WM MOHOHEHACBHIIEHHOE MOHOLMKIMYECKOe
KOJBLO ¢ 1, 2 mnu 3 KOJNbLEBBIMU I'€T€pPOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU M3 N, N B BHIE
yerBepTuuHON comu, O u S, He3zamelleHHOe Wi 3amenieHHoe onHuM-Tpems R?. CormacHo
KJlaccy BapuanTa ocymectsieHusi HetB npencrasisier coboli azeTuanH.

CormacHo JfpyroMy BapuaHTy OCYIIECTBJIEHUs HacTosuero wusooperenuss HetB
NpeAcTaBysieT cOOOM S-uleHHOE HACHIEHHOE WM MOHOHEHACBHII[EHHOE MOHOLMKJIMYECKOe
KOJIbIIO ¢ 1, 2 min 3 KONbLEBBIMH I'eTepoaTOMaMH, He3aBUCUMO BbIOpaHHbIMU U3 N, N B BHIE
yerBepTu4yHON comu, O u S, HezamerneHHOe WM 3amenieHHoe omHuM-Tpemsi R? CornacHo
KJIacCy BapuaHTa ocyuiecTBieHus HetB npexncrassier coO0i MUPPOIUANH.

CormacHO JpyromMy BapuaHTy OCYINECTBJIEHMs Hacrosimero wuszobperenus HetB
HpencTaBisieT coOON O-4I€HHOe HACHILEHHOE MM MOHOHEHACBIIIEHHOE MOHOLIMKIMYECKOEe
KOJIBLO € 1, 2 wiu 3 KOJNbLEBBIMU T'eTepOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU M3 N, N B BHIE
yerBepTU4HOM coi, O U S, He3aMeleHHOe UJTH 3aMelleHHOe OMHUM-TpeMs R?.

CormacHo JpyroMy BapHaHTy OCYLIECTBJECHMs HacTosuiero wu3od0pereHusi HetB
NpeACTaBysieT COOOH 7-4J€HHOE HACHIIIEHHOE WM MOHOHEHACBHIIEHHOE MOHOLMKIHYECKOe
KOJIBLO € 1, 2 mnu 3 KOJNbLEBbIMU I'eTepOaTOMaMH, He3aBUCHMO BbIOpaHHBIMU H3 N, N B BHIE
yerBepTU4HOM coi, O U S, He3aMeleHHOe UJTH 3aMeleHHOe OMHUM-TpeMs R?.

CormacHo JApyroMy BapHaHTy OCYINECTBJIICHHS HACTOALIEro u3obpereHuss M
npencrasisier coboit R, -NHR’, -N(R%),, -OR’, -(CH2)uR>, -C(O)R’ , -C(NH)R’ umu -S(O)R’,
rie M siBnsieTcs He3aMellleHHbIM Ui 3aMelleH 1-4 3aMecTHTeNs MU, BbIOpaHHbIMU u3 RE.

CormacHo aApyroMy BapHaHTy OCYINECTBJIIGHHS HACTOALIEro u3oOpereHuss M
npenctasasger coboit R mmu -NHR®, rne M sBnsercs He3aMelIeHHBIM WM 3aMmerneH -4
3aMECTUTENAMH, BbIOpaHHbIMHU U3 RC.

CormacHo aApyroMy BapHaHTy OCYINECTBJIICGHHS HACTOALIEro u3oOpereHuss M
npenctasisier coboit -(CH2):NH», -(CH2);NH», -NH(CH»)>NH>, -NH(CH:);NH,, -N(CH>-
azetunuH)(CH,CH,NH;), -NH-CH(CH:;NH;),, -CH»-CH(CH:;NH:),, rtme M sBsiercs
He3aMeIleHHbIM WU 3aMelleH 1-4 3amectuTensmu, BoibpanHbiMu u3 R®. CornacHo knaccy

TAKOTO BapUaHTa OCYLIECTBIEHUs] HAcTosImero wusodperennss M mpencrasisgeT coOoit

-(CH2):NH3, -(CH»2)sNH,, -NH(CH);NH>, -NH(CH:);NH>, -N(CH»-azetunun)(CH,CH>NH>),
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-NH-CH(CH>NH»),, -CH,-CH(CH2NH>),, rne M siBnisieTcsi He3aMeIeHHbIM WK 3aMerneH 1-4
3amectuTensiMu, BbiOpaHHBIMH U3 OR®.  CommacHo fpyromy KiacCcy 3TOro BapUaHTa
OCYyILIEeCTBIIEHHs HacTosimero nzobpereHuss M mnpencrasisier codoit -(CH2)2NHz, -(CHz)sNHa,
-NH(CH>)NH>, -NH(CH:);NH>, -N(CH»-azetunun)(CH,CH>NH>), -NH-CH(CH>NH>),, -CH>-
CH(CH:NH;);, tme M sBisieTcss He3aMeUIEHHBIM WM 3aMenieH 1-4 3aMecTHTeNsIMH,
BbIOpanHbIMU 113 OH.

CormacHo apyroMy BapuUaHTy OCYLIECTBICHMsS HACTOSIIEro uzobpereHus M
npencrasisier coboi -(CHz);NHa, -NH(CH2)>NH,, -NH(CH>);NH> nm -NH-CH(CH>NH3),, re
M siBNIsileTCs He3aMeIleHHBbIM UM 3aMelleH 1-4 3amecTurensimMu, BhiOpanHbiME u3 R®. CornacHo
KJIacCy BapuaHTa ocymectBieHus M mpencrasisier coboit -(CHz);NHz, -NH(CHz)NHo,
-NH(CH:);NH, wnmu -NH-CH(CH2NHz),, rne M siBnsieTcst He3aMeIleHHbIM WU 3amelneH 1-4
3amectutensimu, BblOpaHHbIMH U3 OR®. CormacHo apyromy KiacCcy HacTOSIIIETO BapUaHTa
ocymectieHust M mpexncrasisier coboit -(CH2)sNH,, -NH(CH2):NH», -NH(CH2);NH, wuum
-NH-CH(CH2NHz);, rme M sBisieTcsi HE3aMELICHHbIM WU 3aMelleH 1-4 3aMeCTHTENSIMH,
BbIOpaHHbIMU 13 OH.

CornacHo JpyromMy BapuaHTy OCYINECTBIEHHS HacTtosmero wusodpereHust AryB
npeACTaBisieT COOOH S5-6-4NeHHOe MOHOLMKIMYECKOe apoMaTrudeckoe kojbuo ¢ 0, 1, 2 wm 3
KOJIbLIEBBIMUA aTOMaMHM, He3aBHCUMO BbiOpaHHbIMH u3 N, O u S, He3aMmeUleHHOe WU
3aMEeLIeHHOEe OTHUM-YeThIpbMsi RC.

CornmacHo JpyroMy BapuUaHTy OCYINECTBJICHHS HAcTosimero usoOperenuss AryB
MPeNCTaBJIsieT COOOU S-4JIeHHOE MOHOIMKJIMYECKOe apoMaThueckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIbLIEBBIMUA aTOMAaMHM, HE3aBHCUMO BbIOpaHHbIMH w3 N, O wu S, He3aMmeUleHHOe WU
3aMELICHHOEe OTHUM-YeThIpbMs RC.

CornmacHo JfpyroMy BapuaHTy OCYINECTBJIGHHS HAcTosiiero uszobperenuss AryB
MPeNCTaBysieT COOON O-4JIEHHOE MOHOIMKJIMYECKOe apoMaThuueckoe Kojbio ¢ 0, 1, 2 wiu 3
KOJIbLIEBBIMUA aTOMaMHM, HE3aBHCUMO BbIOpaHHbIMH u3 N, O wu S, He3aMmeUleHHOE WU
3aMEeLIeHHOEe OTHUM-4eThIpbMs R°.

CornacHo ApyromMy BapHaHTy OCYILIECTBICHHsS HACTOSILNErO H300pPETeHHS B KaXKIOM
cnyuae R® HesaBucuMo BbIOpaH M3 Ipymmbl, cocTosimed us: rajoreHa, -Ci-Ceankuma, —ORE,
—S(OWR®, —S(0),NR°RY, —-C(O)R¢, ~OC(O)R¢, -C(O)OR®, —CN, —C(O)NRR?, -C(NH)NR°RY,
-(CH2)JNRRY, -(CH),NR°RY, —N(R)(C(O)R®), —N(R)(C(O)OR®), —N(R)(C(O)NRRY),
—N(R)(S(0),R®) u HetB.

CornmacHo ApyromMy BapHaHTy OCYILIECTBICHHMsS HACTOSILNErO H300pPETEHHS B KaXKIOM
cnydae RS u RY mezaBucumo BrIOpans! u3: Bomopona, -C1-Cio ankuna, -C2-C1o ankennna, -C3-Cs

nukinoankuna, —C1-Cio ankunen-Cs-Cs unkmnoankuna, HetA, —C1-Croankunen-HetB, AryB, —Ci-
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Cio ankunen-AryB u — C1-Cio ankunen-HetB, umu ansreprnatusao R u RY BmecTe ¢ aTomMom
a30Ta, K KOTOPOMY OHHM TPHCOENHWHEHB, OOpPa3yiOT 4-7-4JIEeHHBIH TIe€TePOIMKIOATKNIL,
HEOoOs13aTeNNbHO ~ COZEPIKAIIMK  OAWH-ZIBA  JIOTIOJIHUTENBHBIX TIeTePOAaTOMa, HE3aBUCHMO
BoiOpanseie u3 O, S 1 —NRE, u rie xaxnasiii RS u RY sBnsiercs He3aMeIeHHBIM UM 3aMelIeH
omaum-Tpemst RY. Cormacno kmaccy BapmaHTa ocymecTBneHHs B KaxaoM ciydae RS m RY
He3aBUCHMO BbIOpaHbl u3: Bomopona, -Ci-Cio ankmna, -C2-Cio ankennna, -Cs3-Ce MUKIOATKIIIA,
—C1-Cro ankunen-Cs-Cs umxnoankmna, HetA, —Ci-Croankunen-HetB, AryB, —Ci-Cio ankunes-
AryB u — C1-C1o ankunen-HetB, rne xaxnabiii R u RY sBnsercs HesaMeleHHbIM UM 3aMelieH
onuum-Tpems R CormacHo Apyromy Kimaccy HAacTOSINEro BapUaHTA OCYLIECTBIEHHS B KayKIOM
cnyuae R u RY mesaBucumo BwiGpan u3: Bomopona, -Ci1-Cio ankuna u -C»-Cio ankenuna, re
kaxbii RS u RY spsierca HesamemeHHbIM unu 3amemnieH ogauM-Tpems RY. CormacHo npyromy
KJacCy HACTOSIIEr0 BapUAHTAa OCYILIECTBIEHHS B kaxaoMm ciydae RS u RY nesaBucumo BeiOpan
u3: Bomopona u -Ci-Cio ankuna, rae xaxaeii RS u RY sBnsercs He3aMeleHHBIM UM 3aMeleH
onnuM-Tpemst RE. CornmacHo pyromy Kjaccy HacTOSIIErO BapUAHTA OCYIIECTBIEHHS B KaXKIOM
cnyuae R° u RY mesaucumo Buibpan u3: -C1-Cio ankmma, rme kaxmeii RS m RY semsercs
HEe3aMeIeHHbIM MMM 3amerneH omHum-Tpems RI CormacHo apyromy kiaccy HAcTOSMIErO
BapuanTa ocymectsinenus R° u RY npencrasnsror coboit Bomopos.

CornacHo ApyroMy BapHaHTy OCYLIECTBJICHHs HACTOSILEr0 H300pPETeHUs B KaXIOM
cnydae R° HezaBucumo BbIOpaH u3: Bomopoma, -Ci-Cio ankuma, -C2-Cio ankenuna, -C3-Cs
uukoankuia, —Ci-Cio ankuinen-Cs-Cs nukmoankuia, HetA, —Ci-Croankunen-HetB, AryB, —Ci-
C1o ankunen-AryB u — C1-Cio ankunen-HetB, umu ansrepratusHo R° u RY BMecTe ¢ aTomom
a30Ta, K KOTOPOMY OHH TPHCOENUHEHbI, OOpa3yiT 4-7-4JIeHHBIH TIe€TePOLMKIOATKIIL,
HEeoOs3aTeNIbHO ~ COZICPIKAIIMK  OAMH-ZIBA  JIOTIOJIHUTENBHBIX ~ TIeTepOaTOMa, HE3aBUCHUMO
BbiOpanHbie U3 O, S 1 —NRE, u rae kaxnpiii R sBsiercss He3aMeIeHHbIM WJIH 3aMEIeH OJHIM-
tpems R CormacHo kmaccy BapmanTa ocylmecTBieHHS B KakaoM ciydae RS HesaBHCHMO
BbiOpaH u3: Bomopoxaa, -Ci-Cio ankwmma, -C»-Cio ankenmna, -Cs3-Ce nmkmoankwna, —Ci-Cio
ankuneH-C3-Cs mmxnoankmn, HetA, —Ci-Cioankunen-HetB, AryB, —Ci-Cio ankunen-AryB u
—C1-Cro ankunen-HetB, rae xaxnpiii R sBsiercss He3aMeIeHHBIM HITH 3aMELIeH OHUM-TPEMsI
Rf CornacHo mpyromy kiaccy HAacTOSAIIErO BapPHAHTA OCYLIECTBIEHMS B KaKIOM ciydae RS
He3aBHCHMO BbIOpaH u3: Bomopona, -Ci-Cio amkmna u -Cr-Cio ankenwna, rme kaxabii RC
ABeTCA He3aMelleHHbIM wMmM 3aMemeH ogauMm-Tpemsi R CormacHo mapyromy Kmaccy
HACTOSIIIEr0 BapHaHTa OCYIIECTBIEHUs B KaKAOM ciiydae R® He3aBucuMo BrIOpaH M3: BOAOPOAA
u -C1-Cio ankuma, rae Kaxkubii RS spsieTcss He3aMelleHHBIM MM 3aMelleH omHuM-Tpems RE
CornmacHo napyromy KJaccy HACTOSIIIErO BapHaHTa OCYLIECTBIEHHS B KaXaoMm ciydae R

HezaBucuMO BbIOpaH m3: -Ci-Cio ankwia, rme kakaeid R sBIsieTcss He3aMeIleHHBIM WU
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3amemmen ogHuM-Tpems Rf. CormacHo mpyromy Kiaccy HaCTOSIIEro BAPUAHTA OCYLIECTBIICHHUS
R® nmpencrasnsier codoit Bogopon.

CornacHo ApyromMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIETO W300pETEeHUs B KaKIOM
cnyuae RY mesasucumo BeIOpan u3: Bomopoma, -Ci-Cio ankmma, -C»-Cio ankenmna, -C3-Ce
mukJoankuia, —C1-Cro ankmnen-Cs-Cs nuknoankmna, HetA, —Ci-Croankunen-HetB, AryB, —Ci-
Cio ankunen-AryB u — C1-Cio ankunen-HetB, umu ansrepnatusHo R° u RY Bmecte ¢ aTomMom
a30Ta, K KOTOPOMY OHHU TIPUCOEOUHEHBI, O0pasyroT 4-7-uJeHHbIH TIeTepOLUKIOATKHUIL,
HeoOs3aTeIbHO  COJEp KAIlMii  ONWH-ABa  JOIMOJIHUTENBHBIX TeTepoaToMa, HEe3aBUCHMO
BuiOpannbie u3 O, S u ~NR®, 1 rae kaxaeii RY spiasercs He3aMeleHHBIM MM 3aMeIleH OHUM-
tpems RE,

CornacHo ApyromMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIETO H300peTEeHHs B KaKIOM
cnyuae RY HesaBucumo BeOpan u3: Bomopoma, -Ci1-Cio anmkuma, -C-Cio ankenmna, -Cs-Ce
mukgoankuia, —C1-Cio ankuneH-Cs-Cs mmxmoankmwn, HetA, —Ci-Croankunen-HetB, AryB, —C;-
Cio ankunen-AryB u -C1-Cio ankunen-HetB, rne xaxpiii RY sBisercs He3aMeleHHBIM MM
samemen omHuM-Tpems R, CormacHo kmaccy BapHaHTa OCYIIECTBIEHHS B KaxaoM ciaydae R
HEe3aBHCUMO BbIOpaH u3: Bomopoxma, -Ci-Cio amkmma u -C»-Cio ankeHmma, rae Kaxmsii RY
ABNSETCS HE3aMELeHHBIM WM 3aMemneH omHuM-Tpemst R{ CormacHo apyromy kmaccy
HACTOSIIEro BAPHAHTA OCYIIECTBIEHHs B KaXI0M ciydae RY HezaBucumo BBIOpaH u3: Bomopona
u -C1-Cio ankuia, rae Kaxablii RY spisercs HesaMelleHHBIM MM 3aMeleH omHuM-Tpems RE
CornacHo ApyromMy KIacCy HACTOSINErO BapUAHTA OCYLIECTBICHMS B KaKAOM ciydae RY
HezaBucuMO BeIOpaH m3: -C1-Cio ankmma, rae Kaxablii RY sBisercs HesaMeIIEHHBIM WM
3amemen ogHUM-Tpems Rf. CormacHo mpyromy Kiaccy HACTOSIIEro BAPUAHTA OCYLIECTBIICHHMS
RY npencrasnser coboii Bomopon.

CornacHo JApyroMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIEr0 W300pEeTEeHUs B KaKIOM
cnydae R® HezaBucuMo mpenctasisier coboit: Bomopon, -Ci-Cioankwmn, -C2-Cio ankenun, -OH,
-0C1-C4 anxun, -C3-Ce¢ uumxnoankun, -Ci1-Cio anxunen-Csz-Cs muxnoankun, HetB, -Ci-Cio
ankuneH-HetB, AryB, -C1-Ci ankunen-AryB, -C1-Cio ankunes—HetB unu ranoren, rae Kaxabiid
R® sBiseTcss He3aMeLIeHHBIM WM 3aMemeH onmHuM-Tpems R CormacHo kiaccy BapHaHTa
OCYINECTBJICHUs] B KaxkaoMm ciydae R® HesaBucumo mnpexacrabnsier coboii: Bomopoxn, -Ci-
Crankun, -C>-Cio ankenun, -OH, -OC1-Cs ankun unm rajoreH, rue Kaxknabidi R sBisieTcs
HE3aMEIIeHHBIM MM 3aMelieH omHuM-TpeMs R CormacHo ApyromMy Kjiaccy HacTOSAIIEro
BapHaHTa OCYIIECTBJICHUS B KaXIOM ciydae R® He3aBHCHMO TpencTaBisieT coOOMH: BOAOPOI,
-C1-Croankun, -C»-Cio ankenun, -OH wumu —OC1-Cs4 ankumn, roe kaxabii R®  siBisiercst
HEe3aMEIIeHHBIM MM 3aMelleH omHuM-TpeMs R CormacHo ApyromMy Kiaccy HaCTOSAIIEro

BapHaHTa OCYHICCTBJIICHHUA B KAXKIOM CJIydac R® ne3zaBuCcuUMO I CACTaBJIACT coboii: BOOOpPOA
2
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-C1-Croankun, -OH unu -OC1-Cy4 ankun, roe kaxabiid R siBasieTcst He3aMelleHHbIM WA 3aMEIEH
omauMm-Tpems R CornacHo ApyroMy Kiaccy HACTOSIIEro BAPHAHTA OCYILIECTBICHUS B KAXKIOM
ciydae R® HeszaBucumo mpencrasisier coboii: Bomopon wim -Ci-Croankwn, roe kaknbid R®
ABNAETCS He3aMELIeHHBIM WIH 3aMemeH oxHuM-tTpems R CornacHo apyromy Kiaccy
HACTOSILIIETO BapUaHTa OCYIIECTBIICHUS B KaKIOM ciiydae R® He3aBuCHMMO mpencrasisier CoOoil:
-C1-Croankun, T7e Kaxnablii RS sBiseTcs He3aMelleHHbIM HIM 3aMelneH onHuM-Tpems R
CornacHo npyroMy KJIacCy HAcCTOSIIEr0 BapUaHTa OCYIIECTBJICHUS B KaxkaoM ciydae R°
HE3aBUCHUMO MPEACTABIISIET COOOM: BOIOPOI.

CornacHo JApyromMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIEr0 W300peTEeHHs B KaKIOM
cnyuae Rf mesaBucumo npencrasnser coboit: ramoren, -Ci-Cio amxun, -OH, —-OC1-Cs anxun,
-5(0),C1-C4 amxun, —CN, —CF3;, ~OCHF,, —~OCF3 win NHa, rme -C1-Cio ankun sisnsercs
He3aMEeLICHHbIM WM 3aMelIeH OJHHUM-TPEeMs 3aMECTUTENIIMH, HE3aBUCHMO BBIOPaHHBIMH H3:
—OH, ranorena, unano u —S(0);CHs. CornacHo kjaccy BapuaHTa OCYLIECTBJICHUS B KaXKAOM
cyuyae Rf HesaBucumo npencrasnser coboit: ranoren, -Ci1-Cio anxmn, -OH nmm —OC1-Cy amkmn,
rae -C1-Cio anmkun siBisieTcss He3aMeIleHHBIM WM 3aMelleH OJHUM-TPEMsl 3aMEeCTHUTEJISIMHU,
He3aBUCHMO BbIOpanHbIMU U3 —OH, ranorena, nuano u —S(0)CH3. CornacHo apyromy Kjaccy
HACTOSAIIEro BAPUAHTA OCYILIECTBIEHHS B KaxmoM ciydae R mesasucumo npencrasmster coboi:
rajored unu -C1-Cyo ankmn, rae -C1-Cio ankuin siBisieTcsl He3aMeIeHHbIM I 3aMelIeH OJJHUM-
TpeMsi 3aMECTUTEJSIMH, He3aBHCUMO BbiOpaHHbIMH u3. —OH, ramorena, umano u —S(O),CHs.
CornacHo JpyroMy KJacCy HACTOSIIErO BAPHAHTA OCYIIECTBIEHHS B KakaoM ciydae R!
HE3aBUCHUMO TIpeacTaBJsier coboli: rajored. CorjacHO ApyroMy Kjaccy HacTOSIIIErO BapHUaHTa
OCyILIeCcTBIIEHNs B KaxxaoM ciydae Rf HesaBucumo npencrasnsier coboit: -C1-Cio ankm, rae -Ci-
C1o ankun SIBJSIETCS] HE3aMEIEHHBIM W 3aMEIleH OTHUM-TPEMs 3aMECTUTEIISIMU, HE3aBUCHUMO
BbIOpanHbiMu U3 —OH, ranorena, nuano u —S(0)CHs.

CorymacHO ApyroMy BapHaHTy OCYIIECTBIIEHHS B KaxaoM ciydae RE He3aBUCHMO
npencrasisier coboii: Bomopon, —C(O)R® wmu -Ci-Cio amkwn, raoe -Ci-Cioankun siBIsieTCs
HE3aMeIeHHbIM WJIH 3aMeIleH OJHHUM-TISATBI0 aroMamu (ropa. CoriacHO KJacCy BapHaHTa
OCYIIECTBJIEHUS] B KaxkaoM ciaydae R® HesaBucumo npencrasisier coboii: Bogopon win -Ci1-Cio
ankwi, tae -Ci-Cioankwin sBISIeTCSl HE3aMEUIEHHBIM HJIH 3aMEIeH OJHUM-IISITBI0 aTOMaMu
¢dropa. CornacHo APyromMy Kjaccy HACTOSIEro BapHaHTA OCYLIECTBIICHUS B KAKIOM ciydae R®
He3aBUCHMO mnpenactasisier coboii: Bomopon wiu -Ci-Cio ankwmn, tae -Ci-Cioanmkun siBisieTcst
HEe3aMeIeHHBIM WJIM 3aMelleH ONHHUM-TISAThI0 aTtoMamu ¢ropa. COrnacHo IPyromy Kjaccy
HACTOSIIEr0 BapUaHTa OCYIIECTBIICHUS B KaXkIOM ciiydae R® HezaBucUMO mpencraBiisieT coOOM:
-C1-C1o anxun, rme -Ci-Croankun $BISIETCS HE3aMEIEHHBbIM WM 3aMeINeH OJHUM-ISThIO

aromMamu (ropa. CoriacHo apyromMy KJacCcy HACTOSILIETrO BAPHAHTA OCYINECTBJIEHHS B KaKIOM
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ciydae R He3aBUCHMO MpeACTaBisieT COOO0M: BOAOPO.

CornacHo ApyromMy BapHaHTy OCYIIECTBIIEHHS HACTOSIIETO H300pETEeHUs B KaKIOM
cnyuae R mesaBucumo mpencrasisier coboit: ramoren, -Ci-Croamkxun, —OH, -OC1-Cs anxum,
-S(0),,C1-Cs ankun, -CN, -CF;, —OCHF; ummun -OCF;; rme -Ci1-Cio ankunm sBuseTcs
HE3aAMCIICHHBIM WJIM 3aMCIICH OAHUM-TPEMS 3aMECTUTCIIIMH, HE3aBUCHUMO Bbl6paHHbIMI/I nus:
—OH, ranorena, nnano i -S(0),CH;s. CoracHo kiaccy BapuaHTa OCYIIECTBIICHUS B KaXKIAOM
cnyuae R® Hesasucumo mpencrasnsier coboit: ranores, -Ci-Croankmn, —OH umu -OC1-Cs ankun,
rne -C1-Cio ankum sIBJsieTCsl He3aMEeLISHHBIM MJIM 3aMEIIeH OJHUM-TPEMs 3aMEeCTHUTEISIMU,
He3aBUCHUMO BbIOpaHHbIMH u3: —OH, ranorena, mmano wim -S(O)CHs. CormacHo npyromy
KJIACCY HACTOSIIEro BAPUAHTA OCYIIECTBJIEHHsS B KaxaoM ciydae R HezaBucumo mpencrasiser
coboii: rajgored wnn -Ci-Croankun, rae -Ci1-Cio alKui sSBJISIETCS HE3aMEIIEHHBIM WJIM 3aMeIleH
OHUM-TPEMSI 3aMECTUTENIIMH, He3aBHCUMO BblOpaHHbiMU u3:. —OH, ramoreHa, 1muaHoO WU
-S(0)CH3. CornacHO Apyromy KJacCy HACTOSIIEr0 BapHaHTa OCYLIECTBICHUS B KasKIOM
cnyqae R mesaBumcumo mpencrasmser coboit: -Ci-Croankmn, rme -Ci-Cio ankun sBisiercs
HEe3aMEIEHHbIM WJIM 3aMelleH OTHUM-TPEeMs 3aMECTUTENISIMH, HE3aBUCHMO BBIOPAHHBIMH H3:
—OH, ranorena, umano uiau -S(O)CHs. CornacHo apyromy KiacCy HAcCTOSILEr0 BapUaHTA
OCYIIECTBIIEHHS B KAKIOM ciTydae R He3aBrcuMO npencrasnser coboii: raores.

CornacHo ApyromMy BapHaHTy OCYLIECTBJICHHs HACTOSILErO H300pPETeHUS B KaXIOM
cnydae R! HesaBucumo mpencrasmsier coboit: -C1-Cs amkui, -Ca-Cs ankenun, -C2-Cs ankuHm,
raoreH, -OR® , ~S(0)uR®, —S(0),,NRRY, -C(O)R¢, ~OC(O)R®, -C(O)OR®, -CN, —C(O)NRRY,
—NR°RY, -(CH2)oNR°RY;, —-NRCC(O)R®, -NRC(O)OR?, -NRC(O)NR°RY, ~NR°S(0)mR®, =NH,
—CF3, —~OCF; unu —OCHF; . CortacHO KJIacCy BapHaHTa OCYLIECTBJIEHMS B KaXKIOM ciydae Rl
HEe3aBUCUMO TpencTasnser coboii: -Ci1-Cs ankui, -ranoren, -OR®, ~OC(O)R®, —~C(O)OR®, —CN,
~NR°RY, -(CH2)uNR°RY; =NH, —-CF3;, —-OCF; unmu —OCHF, . CormacHo apyromy KJaccy
HACTOSIIIIETO BAPMAHTA OCYLIECTBICHUS B KAXIOM ciydae R! HesaBucumo mpencrasiser coboif:
-C1-Ceankun, ranoren, -OR®, =NH, —CF3, —OCF3 unmu —OCHF,. CornacHo apyromy kjaccy
HACTOSIIETO BAPMAHTA OCYLIECTBIECHUS B KAXKIOM ciydae R' Hesasucumo mpencrasiser coboif:
-C1-Ceankun, ramoreH, -OR® wim =NH. CornacHo Apyromy Kjiaccy HAacTOSIIEro BapHaHTa
OCYIECTBJIEHHs B KaXOM ciydae R! Hesasucumo npencrasnser coboii: -C1-Ceankm mmm =NH.
CornacHoO JpYyroMy KJacCy HACTOAIIErO BAPUAHTA OCYLIECTBICHMS B KaXIOM ciiydae R
npencrasisier cobori  -Ci1-Csankun. CoriacHo JApyromMy KIJAacCy HACTOSIIEr0 BapHaHTa
OCYILeCTBJIEHHs B KXI0M ciydae R! mpencrasnser coboit =NH.

CorymacHO ApyromMy BapHaHTy OCYIIECTBJIICHUS HACTOSIIETO HM300pPETeHUS B KaXkKIOM
cnydae R! mesaBucumo mpencrasnsier coboii Bomopon, C1.Cs amkmn, ORY, =NR!°, N(R'®), umu

ranoren, rae C1.C3 alKun He3aMeIeHHOe HITH 3aMeleHHoe oqHuM-Tpems RP. CormacHo kimaccy
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BapHUAHTa OCYILIECTBIEHNS B KaXKIOM clydae R) HesaBucHMO TpencTasisieT coboii Bomopon, Ci-
Cs amkun umu rajores, rae C1.C3 anku He3aMeIeHHOe MM 3aMelleHHoe OmHUM-Tpemsi RP.
CormacHo JpPyroMy KJacCy HaCTOSIEr0 BAPHAHTa OCYLIECTBIEHHS B KaXIOM ciydae R
He3aBUCHMO mpexacrtasisier codoit Bogopoxn mu C1.Cs ankwmi, rae Ci1.Cs anxun He3amelneHHOoe
UMM 3aMerneHHoe omHuM-TpeMmst RP. COrnacHO HApyroMy KiacCy HAcTOSIIErOo BapHaHTa
OCYILIECTBJIEHHs] B KaxaoM ciydae R mpencrasmser coboit C1.Cs amkmn, rme Ci-Cs amkun
He3aMeleHHOe MM 3aMeleHHoe onHuM-Tpems RP. CornacHo Apyromy Kiaccy HACTOSIIETO
BapUaHTa OCYIIECTBIEHHs B KaXkIOM cly4dae R! mpencrapiser coboit Bomopo.

CornacHo npyromy BapHaHTy OCYINECTBIIEHHsS HACTOSINEr0 H300peTeHus KaXKAbI n

He3aBUCUMO Tmipencrasisier codoit 0, 1, 2, 3, 4, 5 umm 6. CorjmacHO Kjaccy BapuaHTa

)
OCYIIECTBJIEHHUs] KaKAbIH n He3aBUCUMO mpexacrasisier codoit 0, 1, 2, 3 mmu 4. CornacHo
APYyroMy KJIacCy HACTOSALIEro BapHaHTa OCYLIECTBICHHS KaXAbIH N HE3aBUCHUMO MPEICTABIISAET
coboii 0, 1, 2 wmu 3. CornacHo Apyromy KJacCy HaCTOSIIEr0 BAPHAHTA OCYIIECTBICHHS KayKIbIH
n He3aBUCHUMO mpencTaBisier cobor 1, 2 wmm 3. CoriacHO Ipyromy KJaccy HaCTOSIIErO
BapUAHTA OCYLIECTBJICHHs KaXIblii N He3aBUCUMO mpexacraisier coboi 1 mmm 3. CormacHo
APYroMy KJIacCy HACTOSLIEr0 BapuUaHTa OCYLIECTBIEHHs n Tpeactasisier cobod 0 wmm 1.
CornacHo IpyroMy Kjiaccy HacCTOSIIIETO BapUaHTa OCYLIECTBIICHHS N MPeaCcTaBisieT coOoi 1 nim
2. CorjacHo Ipyromy KJacCy HACTOSILIEr0 BapHaHTa OCYIIECTBIEHHs N MpeacTasiseT codoi O
win 2. CormacHo IOpyroMy KJacCy HACTOSILIEro BapHaHTa OCYILIECTBJIEHHS N IPeICTaBIseT
coboii 0. CoriacHo apyromy KJacCy HACTOSIIIErO BapHUAHTA OCYLIECTBICHHS N MPEACTABIISAET
coboii 1. CoriacHo apyromy KJacCy HACTOSIIIErO BapUAHTA OCYLIECTBICHHS N TPEACTaBIISAET
coboii 2. CoriacHoO Opyromy KJacCy HACTOSIIErO BapUAHTA OCYLIECTBICHHS N MPEACTaBIISAET
coboii 3. CoriacHo apyromy KJacCy HACTOSIIIErO BapHAHTA OCYLIECTBICHHS N TPEACTABIISAET
coboii 4.

CormacHo Apyromy BapUaHTy OCYLIECTBICHHS HACTOSINErO H300pETEeHHs] KaKAbld m
He3aBUCHMO mpenctasisier codor 0, 1 mmm 2. CorjacHO KJIacCy BapHaHTa OCYIIECTBJICHUS m
npencrasisier cobori 0 wimm 1. CormacHo JApyroMy KIacCy HACTOSIIEro BapUaHTa
ocyIecTBNieHHs: m mpenctrasiser codoit 1 wmum 2. CoriacHo ApyromMy KJacCy HACTOSIIErO
BapHAHTa OCYIIECTBJICHHs m Tpencrasisier coboii O wmmu 2. CorjacHO JpPyromy Kiaccy
HACTOSIIETO BapHaHTa OCYIIECTBJICHUS m mpenctasisier codoit 0. CormacHo Apyromy Kiaccy
HACTOSIIET0 BapHaHTa OCYIIECTBJICHUS m mpenctasisier codoit 1. CormacHo apyromy Kiaccy
HACTOSILIIETO BapUAHTA OCYIIECTBICHHS M MPEICTaBIsieT OO0k 2.

CormacHo npyromy BapHaHTy OCYINECTBIIEHHsSI HACTOSILNErO H300pETEHUs KaXAbId P
HE3aBUCUMO TpencrasisieT codoit 1 mmm 2. CoriacHo IpyroMmy KJIAcCy HACTOSIIEro BapUaHTa

ocymiecTBiieHUs: p mpencrasisier codoit 0 wumm 2. CorjacHO ApyroMy KJAcCy HACTOSIIETO
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BapUaHTa OCYINECTBJICHUs p mpencrasisier codoit 0. CornacHO APYroMy KJaccy HacTOSIIEro
BapUaHTa OCYINECTBJICHUs p mpencrasisier codoit 1. CormacHO APYyroMmy KJaccy HacTOSIIEro
BapHWAaHTa OCYIIECTBIICHUS P MPENCTaBsieT coOok 2.

CornacHo npyromy BapUaHTy OCYINECTBJICHHS] HACTOSILIErO H300PETEeHUs KaXKIbId (

He3aBUCUMO Tmpencrasisier codoit 0, 1, 2, 3, 4, 5 wmm 6. CorjmacHO Kjaccy BapuaHTa

)
OCYILIECTBIICHUs Kbl ( He3aBUCHMO mpencrasisier coboit 0, 1 mmm 2. CormacHo apyromy
KJIaCcCy HACTOsIIero BapuaHTa ocyiuectBieHuss Q mnpencrasnser coboit 0 mmm 1. CormacHo
OPYyroMy KJIacCy HACTOSIIIEero BapwaHTa ocymecTBieHus (Q mpexacrasisier codoit 1 wmm 2.
CornacHo npyromy Kjaccy HAcCTOALIEr0 BapuaHTa ocyuiectBieHuss Q mpencrasiser coOoit 0
wnu 2. CornacHo IpyroMmy KjacCy HAcCTOSIIEro BapuaHTa oOcCyliecTBiaeHHs (Q IMpencTaBiseT
coboit 0. CornacHO IpyroMmy KJacCy HACTOSIIIEr0o BapHaHTa OCylnecTBiieHus (Q mpeacraBiisier
coboit 1. CoryacHO IpyromMy Kjaccy HacTOSINEro BapuaHTa oCyliecTBieHus Q mpeacrasiser
coboit 2.

CornacHo ApyromMy BapHaHTy OCYLIECTBJICHHMS HACTOSINErO H300peTeHUs! KaXkIbld S
He3aBUCHMO mnpencTasisieT coboit 0, 1, 2 umu 3. CorjlacHO KJacCy BapHaHTa OCYIIECTBJICHHUS $
npexacrasisier coboir 0, 1 wmm 2. CormacHO apyroMy KiacCy HAaCTOSIIEr0 BapHaHTa
ocyuectBiienuss s mpexacrtaBisier coboit 0 wnm 1. CoriacHo Apyromy KjacCcy HacCTOSIIEro
BapUAHTAa OCYLIECTBJICHUs S mnpencrasisier coboit 1 wmmm 2. CornacHO ApPyroMmy Kiaccy
HACTOSILIIETO BapHaHTa OCYINECTBIEHHUs S mpencrtasisier codoit 0 wimm 2. CorjacHO apyromy
KJIACCy HACTOSIIEr0 BapUaHTa OCYINECTBJIEHUs $ mpexactasisier codoit 0. CormacHo apyromy
KJIaCCy HACTOSIIEr0 BapUaHTa OCYINECTBJIEHUs $ mpexactasisier codoit 1. CormacHo apyromy
KJIACCY HACTOSILIEr0 BapUaHTa OCYINECTBJICHUsS S MpeacTasisier codoi 2. CoriacHo apyromy
KJIACCY HACTOSIIErO BAPUAHTA OCYIIECTBIICHHS S MPENCTaBIIAET COO0i 3.

CormacHo ApyromMy BapHaHTy OCYINECTBJIEHUS HACTOSIIErO0 H300pETeHHs] KaKAbIN t
He3aBUCUMO mpezacTasiisieT codoit 0, 1, 2 umu 3. CornacHO KJ1acCy BapuUaHTa OCYIIECTBJICHUS t
npencrasisier cobori 0, 1 wmimm 2. CornacHO JPyroMmy KJAcCy HACTOSIIEro BapUaHTa
OCyIIeCTBIIEHUs t mpeacTasisieT codoi O mu 1.

CornacHo #pyroMy Kjaccy HAcCTOSIIEr0 BapHaHTa OCYILIECTBJIEHMsI t IpeACTaBIIsIeT
coboit 1 wmmu 2. CormacHO IpyroMy KJacCy HACTOSIIEr0 BapHaHTa OCYIIECTBICHUS t
npencrasisier coboii 0 wim 2. CormacHO JApPyroMy KIAacCy HACTOSIIEro BapUaHTa
ocymiecTBiieHns t mpexacrasisier codoit 0. CornmacHO apyromMy KJacCy HAacCTOSIIEro BapHaHTa
ocymiecTBieHns t mpexacrasisier codoit 1. CormacHoO apyromy KJacCy HAacTOSIIEro BapHaHTa
OCyILIeCTBIIeHHs t mpexacTaBisieT codoi 2. CornacHo OpyromMy KJacCy HAaCTOSINEro BapHaHTa
OCYIIECTBJICHUS t MPEACTABISIET COOOM 3.

CormacHo npyromy BapHaHTy OCYINECTBIIEHHsS] HACTOSINErO H300pPETeHUs KaXKABIH U
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He3aBUCUMO Tmipencrasisier codoit 0, 1, 2, 3, 4, 5 wmm 6. CornmacHO Kjaccy BapUaHTa
OCYILIECTBIIEHHUS KXK/IbIH U HE3aBUCUMO TpescTanisier coboit 0, 1, 2 nnm 3. CornmacHo apyromy
KJIACCy HACTOSIIEro BapuaHTa OCYINECTBJIEHUs u mpexncrtasisier coboit 0, 1 nmm 2. CormacHo
OPYrOMy KJIACCy HACTOSIIEro BapuaHTa OCYLIECTBJICHHs U mpencraBisier cododt 0 wmm 1.
CornacHo npyromy Kjiaccy HaCTOSIIETO BApHAHTA OCYIIECTBJIEHUS U MPEACTABIsIET co0oi 1 mmu
2. CoryiacHO IPyroMy KJIacCy HACTOSIIEro BapHaHTa OCYLISCTBIICHHUS U MPeAcTaBiisieT coboit 0
win 2. CornacHo ApyroMy KjacCy HAacTOSILEr0 BapHaHTAa OCYLIECTBIEHHS U IPENCTaBISAET
coboit 0. CorimacHo Apyromy KjacCy HACTOSILIEr0 BapHAHTA OCYLIECTBIEHHS U IPEACTaBIIAET
coboit 1. CormacHo Apyromy KjacCy HACTOSILIEr0 BapHAHTA OCYLIECTBIEHHs U MPEACTaBIIAET
coboit 2. CorimacHo Apyromy KjacCy HACTOSIIEr0 BapHAaHTA OCYLIECTBIEHHs U IPEACTaBIIAET
coboit 3.

CornacHo JApyromMy BapHaHTy OCYIUECTBJICHHS HACTOSIIErO W300PETeHUS KaXIbld v
He3aBUCHMO mnpenctasisieT coboit 0, 1 umu 2. CorjnacHo Kjaccy BapuaHTa OCYINECTBJICHUS V
npencrasisier cobori 0 wmmm 1. CorjacHO [pyromMy KJacCy HAaCTOSIIEro BapHaHTa
ocyliecTByieHHss v mpexactasisier cobor 1 wmmm 2. CornacHO ApPYromy KJacCy HacCTOSILIETO
BapUAHTAa OCYILIECTBJIEHUs V Tmpencrasisier coboir O wmmm 2. CorjacHo ApPyromy Kiaccy
HACTOSIIIIEr0 BapHaHTa OCYLIECTBJICHUs V mpencrasister codoir 0. CormacHo Apyromy Kiaccy
HACTOSIILIEr0 BapUAaHTa OCYIIECTBJIEHUs vV mpenctapisier codoit 1. CornmacHoO apyromy Kiaccy
HACTOSILIIETO BapUaHTa OCYLIECTBJICHUs V TIPEACTaBJIsieT OO0k 2.

CornacHo npyromMy BapHaHTy OCYLIECTBJICHHs HACTOSLIEr0 HM300pPETeHUs HACTOSIIee

u300peTeHre OTHOCUTCS K COEIUHEHUSIM CTPYKTYPHOM (hopmyIbl a:
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CormacHo IpyroMy BapHaHTy OCYILIECTBJIEHHUsI HACTOSILIEr0 M300peTeHHs HacTosllee

n300peTeHre OTHOCUTCS K COSIUHEHUSIM CTPYKTYpHOU (hopmysl Ib:
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M

+

(Rb)

%
H2N~</ W \;( \v/

x N\L

WOH

Ib
WK UX (papMareBTUIECKH IPUEMIIEMOH COJIH.
CornacHo IpyroMy BapHaHTy OCYLIECTBJIEHHsI HACTOSILEro M300peTeHHs HacTosllee

u300peTeHre OTHOCUTCSI K COEIMHEHHSIM CTPYKTYpHOH (opmyusr Ic:

Rb) /ENH
o
% 4
(R):
H2N~</ W)ﬁ( *;( \v/

\w OH

Ic
WK UX (papMarieBTUIECKH MPUEMIIEMOH COJTH.
CornacHo IpyroMy BapHaHTy OCYIIECTBJIEHUs HACTOSIIEr0 H300peTeHHsl HACTOsIIIee

nu300peTeHre OTHOCUTCS K COSUHEHUSIM CTPYKTYpHOU opmyusl Id:
M

YD:NH

v”\”

R (RY),

R12
HN—C ] W/Hf \?( W
s-Q ~w” oH

Id

WK UX (papMareBTUIECKH IPUEMIIEMOH COJTH.
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CormacHO IpyroMy BapHaHTy OCYLIECTBJIEHHUsI HACTOSINEr0 M300peTeHHs HacTosllee

n300peTeHre OTHOCUTCS K COSIUHEHUSIM CTPYKTYpHOU (hopmyisl le:

(Rb)
.
\ N N
2
R (Rl)t
H2N~</ \;( \\’/
\W OH
Ie

WM UX (papMareBTUIECKH IPUEMIIEMOH COJIH.
CornacHo IpyroMy BapHaHTy OCYLIECTBJICHHS HACTOSIIEro H300pETEHHs] HACTOsIIee

u300peTeHre OTHOCUTCSI K COEIMHEHHSIM CTPYKTYpHOH opmyusr le:

Rb>s
\ N N
R2 (Rl)t
= W)Wf \;(\W ‘\”OH
Ie

WK UX (papMarieBTUIECKH MPUEMIIEMOH COJTH.
CormacHo IpyroMy BapHaHTy OCYILIECTBJIEHHsSI HACTOSILNEr0 HM300peTeHHs HacTosllee

n300peTeHre OTHOCUTCS K COEIUHEHUSIM CTPYKTYpHOM (hopmysl Ig:

Rb>s
+
\ N N
2
R i (Rl)t
N| H R
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WK UX (papMareBTUIECKH IPUEMIIEMOH COJTH.
CornacHo IpyroMy BapHaHTy OCYLIECTBJIEHHsI HACTOSILNEr0 M300peTeHHs HacTosllee

n300peTeHNe OTHOCUTCS K COEIMHEHMSIM CTPYKTYpHOH (popmyusl Th:

Rb)s

Th
WM UX (papMareBTUIeCKH IPUEMIIEMOH COJIH.
CornacHo Ipyromy BapHaHTy OCYLIECTBICHHS HACTOSIIEr0 H300pETEHHs] HACTOsIIee

u300peTeHre OTHOCUTCS K COEIMHEHHSIM CTPYKTYypHO#H (opmyusr Ii:

(Rb)s

(Rj)i
HN—¢ ] W/ST \;( ,‘”’O
s-@ O ~w” “oH

Ii
WK uX (papMarieBTUIECKH MPUEMIIEMOH COJTH.
CormacHo IpyroMy BapHaHTy OCYIIECTBJIEHHUsI HACTOSINEr0 M300peTeHHs HacTosllee

u300peTeHre OTHOCUTCS K COSUHEHUSIM CTPYKTYPHOU (hopmyJibl Ij:

Rb) \(

IT
(RY),
R13

HoN—” \\//
2~< N,

Ij
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WK UX (papMareBTUIECKH IPUEMIIEMOH COJTH.
CornacHo IpyroMy BapHaHTy OCYLIECTBJIEHHsI HACTOSILNEr0 M300peTeHHs HacTosllee

H300peTeHNe OTHOCUTCS K COEIMHEHMSIM CTPYKTYpHOH popmyusl Ik:

Rb)s Nj/

ﬁ/\ (R’)‘
| R12 R13
N N 0, ,0
H2N 4 ' N \\S//
O

M

s-Q O

Ik
WM UX (papMaleBTUIECKH IPUEMIIEMOH COJIH.
CornacHo IpyroMy BapHaHTy OCYLIECTBICHHS HACTOSIIEr0 H300pETEHHsl HACTOsIIee

M300peTeHne OTHOCUTCS K COSTUHEHMUSIM CTPYKTYpHOI popmyusr 11

Rb)s Y

T\
R2 <R')1
N| H R'Z i3
N N
HN—C ] WP
s-Q O NS o

Il
WK uX (papMarieBTUIECKH MPUEMIIEMOH COJTH.
CormacHo IpyroMy BapHaHTy OCYIIECTBJIEHHUsSI HACTOSILNEr0 M300peTeHHs HacTosllee

U300peTeHe OTHOCHTCS] K COEIMHEHHSIM CTPYKTYpHOH (popmyibl Im:

(Rb>s Y

T

(R‘)t
R12
0
HzN\< \;(\w S:OH

Im

WK UX (papMareBTUIECKH IPUEMIIEMOH COJTH.
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CormacHO IpyroMy BapHaHTy OCYLIECTBJIEHHUsI HACTOSINEr0 M300peTeHHs HacTosllee
n300peTeHne OTHOCUTCS K COEIMHEHMSIM CTPYKTYpHOH (popmyusl In:

(Rb) \Y

T

(R‘)‘

s w yy

WOH

In
WK uX (papMareBTUIeCKH MPUEMIIEMOI COJIH.
CornacHo OpyromMy BapHaHTy OCYILIECTBJICHHs HACTOSIIEr0 HM300pETeHUs HACTOsIIee

u300peTeHre OTHOCUTCS K COEIMHEHUSIM CTPYKTypHO#H (opmyisl lo:
L

N=(

N""’--M

I\
ﬁ/\ v)’\U
(R).
R13
H2N~</ W/Sf ﬁ( \\/,

WOH

Io
WK uX (papMarieBTUIECKH MPUEMIIEMOH COJTH.
CornacHo IpyroMy BapUaHTy OCYIIECTBJIEHUS HACTOSIIEr0 H300peTeHHsl HACTOsIIee

nu300peTeHre OTHOCUTCS K COSUHEHUSIM CTPYKTYPHOU (hopmyJisl Ip:

M
(Rb) N=<N
L
%
\w “OH

Ip

WK UX (papMareBTUIECKH IPUEMIIEMOH COJTH.
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CormacHO IpyroMy BapHaHTy OCYLIECTBJIEHHUsI HACTOSINEr0 M300peTeHHs HacTosllee

n300peTeHne OTHOCUTCS K COSUHEHHSIM CTPYKTYpHOU opmyusl Iq:

Mf

R12
N ] W/Hf \;( \\S’/O

\W/ \OH

(Rb)

Iq
WIN UX (papMaleBTUIECKH IPUEMIIEMOH COJIH.

CornacHo APYromMy BapHUaHTy OCYIIECTBJICHHS HACTOSLICTO I/I306peTeHI/I$I HaCTOAICC

M300peTeHre OTHOCUTCS K COSUHEHMUSIM CTPYKTYPHOM (bOpMy.HbI Ir:

Rb)s \)\
\ N

R2
R‘]Z
H,N—¢ \,/Hf \;( \\//
s-Q NSwon ‘
Ir

WK uX (papMarieBTUIECKH MPUEMIIEMOH COJTH.
CormacHo IpyroMy BapHaHTy OCYIIECTBJIEHHsSI HACTOSINEr0 M300peTeHHs HacTosllee

u300peTeHre OTHOCUTCS K COEIUHEHUSIM CTPYKTYPHOU (HopmyIbl Is:

IVI
Rb)
I -
RJ).
R13
HN—¢ W ﬁ( \\//
s-Q >

Is

WK UX (papMareBTUIECKH IPUEMIIEMOH COJTH.
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CoenuHenne CTpyKTypHOH ¢opmynbl | BKIOYaeT B ceOsi COSNMHEHUS CTPYKTYPHBIX
dopmyn la, Ib, Ic, 1d, Ie, If, Ig, Th, Ii, Ij, Ik, 1, Im, In, lo, Ip, Iq, Ir u Is u ux papmaneBTHHIECKH
npUeMJIeMbIe COJIH, THAPATHI U CObBATHI.

Jlpyroii BapuaHT OCYIIECTBJIEHHs HACTOSLIErO M300pETEeHHsI OTHOCUTCS K COSTUHEHUSIM
CTPYKTypHO# dopmydsl I, roe:

T, U n V npencrasnsitor codoit CH;

W npencrasnset codoii O;

Q npencrasnsier coboit CR?;

X npencrassier codoit CHa;

Y npencrassier codoit O min CHy;

Z npencrasisier codoit O nnu CHa;

R! u R? He3aBHCHMO BBLIOPAHBI U3:

1) BOZIOPOA,

2) -C1-Cs ankuna u

3) —C(O)OR®,

rae -C1-Cs ankun sBise€TCS HE3aMEINEeHHBIM MM 3aMelleH OxHUM-Tpemss R? mpu
ycnosuy, uto ecnu R! mpencrasmser coGoit —~C(O)OR®, Torma R? HesaBucuMO BBIOpaH U3
Bonopona u -C1-Csg ankuna,

R® npencrasnser coboit BOTOPOX;

R u RY nesaBucumo npencrasnsror coboit C1-Cs ankun, rae Ci-C3 ankun sBusercs
He3aMEeIeHHbIM UM 3aMellleH OJHUM-CEMbI0 aTomMaMu (Topa, uiu anbTepHaTupHOo R!Z u R
BMECTE C aTOMOM YTJIEpO/ia, K KOTOPOMY OHH MPHUCOEAMHEHBI, 00pa3yroT MOHOIMKIHUeckuii Cy-
Ce LUKJIOATKUII, HE3AMEIIEHHbIN WITH 3aMEIIEHHbIH OTHUM-TPEMSI 3aMECTUTEISIMH, HE3aBUCHMO
BeIOpaHHbIMU 13 -F, -OH u -OC;-Csankuna,

A npencrassierT coboi

1) —C(=NH)-NH,

2) AryC unmun

3) HetC,

rae A sBISeTCS He3aMelleHHBIM HIH 3aMelleH OJHUM-4eThpbMs RY;
L

1) OTCYTCTBYET WJIU

2) npencTasiser coboit RY,

rre L siBnsieTcst He3aMeleHHbIM WK 3aMeleH 1-4 3amMecTuTensiMu, BeiOpaHHbIMU U3 RS,
B Kax10M ciydae R nesasucumo npezcrasiser coboii:

1) BOJIOPO,
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2) -C1-Cio ankun,

3) -(CH2)2ORS,

4) ~(CH2)oNR°RY vy

5) —C1-Croankunen-HetB,

riae R* spyisieTcs He3aMeIeHHbIM WM 3aMeLleH OMHUM-4eThIpbMst RS,
M npencrasisieT coboi

1) R’ unu

2) -NHR?®,

rne M siBisieTcsi He3aMeIleHHbIM WITH 3aMelleH 1-4 3aMecTUTeNs MU, BBIOPAHHBIMU U3 R®:

R’ npencrasnser coboit

1) BOZIOPOL,

2) -C1-Ce anxmuun,

3) -C1-Csamxun-(NR°RY),,

4) -(CH2),NR°R? myu

5) —C1-Croankunen-HetB,

rie R° spyisieTcs He3aMeIeHHbIM MU 3aMelleH OMHUM-4eThpbMst R,

WK uX (papManeBTHIECKH IPUEMIIEMON COJIH.

CornacHo Kjaccy BapuaHTa ocymectsnesns R! u R? He3aBucuMO BLIOpaHBI U3

1) —CHs un

2) —CO:H,

rne —CH3 siBisieTcst He3aMEIeHHBIM WM 3aMEIIeH OJHUM-TPeMst R, IpH yCJIOBHH, UTO
ecmu R! mpencraenser coboit —CO2H, Torma R? mpencrasnser coboit —CH3, u ecnmm R?
npencrassier coboit ~COH, Torna R! npencrasnser coboii —CHs.

JIpyroii BapuHaHT HACTOAIIETO M300PETEHMS] OTHOCUTCS K COENMHEHMSIM CTPYKTYPHOU
dbopmynsl I, rae:

T, U u V npexncrasnsitot coboii CH;

W npencrasnsier coboii O;

Q npencrasnser coboit CR?;

R’ npencrasnser coboil BOIOPOL;

X mpencrasisier coboii CHy;

Y mpencrasisier coboii CHy;

Z npencrasisier coboii O;

R! u R? He3aBHCHMO BBIOpAHbI U3

1) -C1-Ce ankuna u
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2) —C(O)OR¢,

rae -C1-Ce anmkun siBsI€TCSl HE3aMEINGHHbIM MM 3aMelleH OmHuM-Tpemsi R?, mpu
ycnoeun, uto ecau R mpencrasnser coboit —~C(O)ORE, Torna R? mpencrapaser coboit -C1-Cs
AITKIJ,

R!> u R nesasucumo mpencrasnsior coboit Ci-Cs ankun, rne Ci-Cs ankun sBisieTcs
He3aMeIleHHbIM MJIM 3aMeLIeH OIHUM-CEMbIO aTOMaMu (Topa;

A npencrasisier coboit AryC nnu HetC, rne A siBisiercss He3aMeIeHHbIM WIN 3aMelleH

i
onHuUM-4yeTbIpbMs R,

L
1) OTCYTCTBYET WU
2) npencrasnsier coboit RY,

rae L siBsiercst He3aMeleHHbIM HITH 3aMelleH 1-4 3amecTuTessiMy, BbiopaHHbIMU U3 RS,

B Ka)x7oM ciiyyae R* HesaBrcuMo npencrasiseT coboii:

1) -C1-Cio ankun,

2) ~(CH2)uNR°RY ryiu

3) -C1-Croankunen-HetB,

rae R* sBasercs He3aMeleHHbIM UM 3aMellleH OMHUM-4eThIpbMst RS,

M npencrasisier cobou

1) R’ unu

2)  -NHR®,

rne M siBiisieTCs He3aMelEHHbIM HJTH 3aMelleH 1-4 3aMeCTUTENSIMU, BIOPAHHBIMU U3 R®:

R’ npencrasnser coboii

1) -C1-Csamkxun-(NR°RY), umn

2) -(CH3),NR°RY,

rie R® sBasercs He3aMeleHHbIM UIU 3aMellleH OMHUM-4eThpbMst RS,

WK uX (hapMalieBTHUECKH TPUEMIIEMOIT COJIH.

CornacHo kjaccy BapuaHTa ocyiectsnenus R! u R? HesaBucuMo BLIOpaHBI U3

1) —CHs un

2) —CO:H,

rane —CH3 siByisieTcss He3aMelleHHbIM WK 3aMeLleH OMHUM-TpeMsi R?, mpu ycJaoBUH, 4TO
ecmtu R! mpencraenser coboit —CO;H, Torma R? mpencrasnser coboit —CH3, u ecim R?
npencrasisier coboit ~CO2H, Torna R! npencrapnsier coboii —CHs.

JIpyroit BapuaHT HACTOSILEr0 H300PETeHUs] OTHOCUTCS K COEIMHEHHUSIM CTPYKTYPHOI
dbopmysl 1, The:

T, U u V npexncrasisitot coboii CH;
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W npencrasnset codoii O;

Q npencrasnser coboit CR?;

X npencrassier codoit CHa;

Y npencrasmisier coboit CHz nm O;

Z npencrasisier codoit CH, nu O,

R! 1 R? He3aBHCUMO BLIOPAHEI U3:

1) BOZIOPOA,

2) -C1-Csg ankuna u

3) —C(O)OR®,

rae -C1-Cs anmkun sBiseTCsl HE3aMEINeHHbIM MM 3aMelleH oaHuM-Tpemst R?, mpu
ycnosuu, uto ecau R! mpencrasnser coboit —C(O)ORS, Torna R’ HesaBuCHMO BLIOpaH U3
Bopopona u -C1-Cg ankuna,

R’ npencrasnser coboit BONOPOL;

R'? u R" nesaucumo mpencrapnsior coboit C1-Cs ankun, rae Ci1-Cs ankun sasercs
He3aMeIeHHbIM WJIN 3aMeIleH OTHUM-CEeMbIO aToMaMH (HTopa,

umu anbrepHatusHo R!'2 um R Bmecre ¢ aTomom yrmepoma, Kk KOTOpOMy OHH
npucoenuHeHbl, 00pasyroT MoHouukiandeckui Cs4-Ce  LUKIIOANKHII, HE3aMEIeHHbIH I
3aMEIIeHHbIH OAHUM-TPEMs 3aMECTUTENISIMU, He3aBHCHMO BbiOpaHHbIMU u3 -F, -OH u -OC;-
Csankuna;

A npencrasinsier coboii HetC, rne HetC siBnsieTcst He3aMeLIEHHBIM WJIH 3aMeIeH OTHUM-

yeTbIpbMs R,

L
1) OTCYTCTBYET WJIU
2) npencTasnser coboit RY,

rrne L siBisieTcss He3aMeleHHbIM WK 3aMelteH 1-4 3amecturtessiMu, BeiOpaHHbIMU U3 RS,
B Kax70M ciyuae R* HesaBucumo npencrasiser coboii:

1) BOZOPON,

2) -C1-Cio ankun,

3) -(CH2)xORS,

4) -(CH2)uNR°RY mm

5) —C1-Croankunen-HetB,

rae R* sBsieTcs He3amMeIeHHBIM UK 3aMeleH OAHUM-ueThpbMs R®;
M npexcrasisieT coboi

1) R’ unu

2) -NHR’,
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rae M siBjsieTcsl He3aMeIeHHbBIM WK 3aMelneH 1-4 3aMecTUTeNsIMU, BRIOPaHHBIMU U3 R®:

R’ npencrasnser coboit

1) BOZIOPO,

2) -C1-Ce ankui,

3) -C1-Csankun-(NR°RY),,

4) -(CH3)uNRR? unu

5) —C1-Croankunen-HetB,

rac 1{5 SABJIICTCS HE3AMCIIICHHBIM WU 3aMCIIICH OAHUM-YCThIPbMsI R6,

WK UX (apMarieBTUYECKH IPUEMIIEMOI COJH.

CornacHo kaccy BapuaHTa ocyiectsienus R! u R? HesaBucumo BLIOpaHbI U3

1) —CH3 u

2) —CO:H,

rne —CH3 siBisieTcs He3aMeIueHHBIM WIH 3aMelleH OJHUM-TpeMsl R?, mpu yciaoBum, 4To
ecmu R! mpencrasnser coboit —CO>H, Torma R? mpencrasmser co6oit —CHs, u eciu R2
npencrasnser coboii —CO,H, Torna R npencrasnsier coboii —~CHs.

JIpyroii BapuaHT HACTOSILEr0 H300PETeHUs] OTHOCUTCS K COEIMHEHUSM CTPYKTYPHOM
dbopmysl I rae:

T, U u V npexncrassitot coboii CH;

W npencrasnsier coboii O;

Q npencrasnser coboit CR?;

R’ npencrasnser coboii BOIOPOX;

X mpencrasisier coboii CHp;

Y mpencrasisier coboit CHa;

Z npencrasisier coboii O,

R! u R? He3aBHCHMO BBHIOpAHbI U3

1) -C1-Ce ankuna u

2) -C(O)OR¢,

rae -C1-Ce ankunm sBIsE€TCS HE3aMEUICHHBIM IJIM 3aMelleH ONHUM-Tpemsi R? mpu
ycnosun, uto eciu R! mpencrasnser coboit —C(O)ORE, Torna R? mpencrasaser coboit -C1-Cs
ANTKIJ;

R!? u R nesasucumo npencrasnsior coboit C1-Cs ankun, rune Ci-Cs ankun siBisieTcs
HE3aMECLICHHBIM HUJIN 3aMCIICH OAHUM-CEMBIO aTOMaMH (I)Topa;

A npencrasnsier coboii HetC, rne HetC siBnsieTcst He3aMelEHHBIM WJT 3aMEIIEH OTHHM-

yeTbIpbMs R';
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L npencrasnser coboii R*;

R* npencrasnser coboii -(CH2)uNRRY, rie R* siBsieTcst He3aMeleHHBIM UM 3aMelieH
omHuM-4eTeipbMs RS,

M npencrapiser coboii R;

R’ npencrasysier co6oit -(CH2)uNRRY, rne R® spysieTcss He3aMeIeHHbIM UM 3aMelleH
onHuM-4eThipbMs RS,

WK UX (papMarieBTHIECKH TPUEMIIEMOI COJIH.

CornacHo kaccy BapuaHTa ocyinectsnenus R! u R? HesaBucumo BLIOpaHbI U3

1) —CHs n

2) —CO:2H,

rae —CH3 siBisiercst He3aMeIleHHBIM WM 3aMeIleH OOHUM-TpeMsi R?, mpu yciIoBHH, YTO
ecmtu R! mpencraenser co6oit —CO>H, Torma R? mpencrasnsier coboit —CHs, u eciu R?
npencrasnser coboit —CO,H, Torna R npencrasnsier coboii —~CHs.

WAMOCTpaTUBHBIME, HO HE OrPaHMYMBAIOLIMMM TIPUMEPAMH  COEIAMHEHHME 1O

HaCTOALIEMY I/1306peTeHI/II'O SBJIAOTCA CIIEAYIOINUE COCAUHEHUS !

NH
2 2
/
=N+
N
O 0
NH,

I
o]
o]

Z

I

N
I
o]

4

QL

Q

S (e} N

NH,
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NH,
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HO NH HO NH,
HO © Ho Yo
/O N, ’
§
HoN—¢ OH H2N~</ | ! /OH
N~ ] , ) »
O N4 e
(0] O™ W0 ’
O 2
[ /
o} \
HO NH HO NH,
HO O HO 1 o
IO J
N N
N
HN—¢ OH H2N~(/fl\l( ™ on
2 I 4 s— O v d
S o) N S S 0-$%
o 0" %0
2
A«OH
N OH _N+
e ~
N
i o NH2
HO @) "o
NH, 0
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\/\NHz 7 |N i NH,
0 NN SNH,
'I, HO)LI',
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o
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|N+ \C ? 0 NN SNk,
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O

HoN Ho—{ ,
0" "Ny HO"'\g
N, HoN

0 OSOsH WIN UX JUAcTepeoMep, U UX (papMarieBTUIECKH
NPUEMJIEMBIE COJIH.
HWnmrocTpaTUBHBIME, HO HE OlPAHUYMBAKOLIUMU NPUMEPAMH COEAWUHEHUH IO

HaCTOALIEMY I/1306peTeHI/IIO, SABJIAFOTC CJICAYOINE COCAUHCHUA !

. /—<>NH
=N, N
N =
NS N
N
1 SN 9 \
NH HO
2 HO (o) NH;

N’O
; %, H /
N
HzN-(/ | OH H2N~</S ) I 1 oH
O’n‘o O b’ﬁ\\o
> O 2
N /
N NH, =N+
} N
0 N N*L\ o) = ‘>\\
y HO
HO o HO NH, HO O NH,
o)
N H
N N
\
-S -S
0 ||\O © O7I%
2 O 2
NH,
OH

NH
/l"\/CINH \mN/"
o N 0 ~

AL HO)L,., ]
HN—¢
H2N~(/J)\Vf ﬁ 0P 2 %J/kl\/ j;)/\w
0”50
2
N N= HN—‘\’NHZ
& \(\NHz «_ NH
o} NN NH, )Ol’
HO)L"' o HO” " O

H2N—</ﬂ jj/ szﬂf\r( );)/
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=z

7 N\
.
2+z -

NH
0 2

.,

HO™ ™ O

.0
N
NJ/HH
HoN—~7
2 §<S I 0 I’L\/O\\//O
o @)

5o WIN UX AuacTepeoMep, U ux (apMaLeBTHUECKU
NpUEMIIEMbIE COJIH.

Jlpyrue BapuaHTBl OCYILIECTBIEHHUsS HACTOSIIEr0 M300pETeHUs BKIIOYAIOT B cels
cleyoLye:

(a) dapmareBTHUeCKasi KOMIIO3ULIMSA, BKIOYamomas B cebs  3¢dekTuBHOe
KONn4ecTBo coenuHeHus ¢opmynsl (I), onpepenseMoro B HacTOSLIEM TOKYMEHTE, WM €ro
(dapmaLeBTHYECKH IPUEMIIEMO COJH, U (hapMaLIeBTHYECKH MPUEMJIIEMbIH HOCHTEb.

(b)  dapmanenTHUecKasi KOMIO3HULUS 11O MYHKTY (@), JOMOJIHUTEIBHO BKIIIOYAIOINAS B
ce0st BTOpOoe COeIMHEHHe, TPU 3TOM BTOPOE COeUHEHHE MPECTaBisieT coboit mHrnourop Oera-
JIaKTaMasbl.

(c) dapmarneBTHUECKast KOMIIO3ULIUA 10 MyHKTY (b), B KOTOPO#l BTOpOe COeAMHEHHE
BBIOPAHO W3 TPYIIBI, COCTOsIIEN H3 penedakTama, Ta300aKTama, KJIABYJAHOBOH KHCJIOTHI,
cynbOakTama 1 aBubaKTaMa MM UX (PapMaleBTHUECKU TPUEMIIEMON COJIH.

(d) dapmaneBTHYEeCKass KOMIO3ULIMS, BKITFOUArOLIasi B ce0st (1) coenrHeHne Gopmyibl
(D) unm ero apmaueBTHYECKH PUEMIIEMYIO COJIb | (i1) BTOPOE COENMHEHUE, TIPU STOM BTOPOE
COeIMHEHUE TPEACTABIIeT COOOH COeNMHEHHe-MHTUOUTOp OeTa-akTamasbl, IPU STOM KasKaoe
u3 coenuHenuss ¢opmynbl (I) W BTOPOro COENMHEHHUS TMPUMEHSIETCS B KOJIHYECTBE,
obecrieunBaromieM 3>(PQPEKTUBHOCTD KOMOWHALMM JUISL JICYCHHS WM TPEoyNpekIeHHs
OakTepraabHON MHPEKINH.

(e) Kombunarwst o nyHkty (d), mpu 3TOM BTOpO€ COEAMHEHUE BBIOPAHO M3 TPYIIIIHI,
cocToswIel u3 penedakrama, Ta300aKTaMa, KJIaByJIaHOBOH KUCIIOTHI, CyJIbOAKTaMa U aBHOaKTaMa
WK UX (papMarieBTUIECKH IPUEMIIEMOH COJTH.

(H) Crocob neuenust OGaxkTepuanbHOH WH(EKIMU y CyOBEKTa, KOTOPBIA BKJIFOYAET
BBEICHHE CYOBEKTY, HYXIAIOLIEMyCsi B TaKOM JiedeHHH, 3(P(EKTUBHOrO KOJINYECTBA
coequHenus popmyJiel (I) mm ero papmarieBTHUECKH PUEMIIEMO COJIH.

(2) Crnioco0 mpenymnpeskneHus: w/win JiedeHnss OaKkTepruaaTbHOW WH(EKLUH, KOTOPbIH
BKJIFOYAET BBENEHHE CYOBEKTYy, HYXKIOAIOIIEMyCs B TakOM JIeUeHHH, (papMarieBTUIECKON
KOMITO3ULINH, BKJIOUaromend B ceds adpdexTnBHOE KommuecTBO coenuHeHus dopmynsl (I) mmum

ero (papmareBTHUECKH PUEMIIEMON COH U (papMarieBTUYECKH TPHEMIIEMbII HOCUTENb.
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(h) Crocob neuyenns OakTepuanbHOW WH(EKIMM, KOTOPBIH BKIIIOYAET BBEIEHUE
CyOBEKTYy, HYXITAIOIIEMyCs B TaKOM JIEYEHUH, TepameBTU4YeCKH 3((eKTHBHOrO KOJINYECTBA
KOMIO3UIHH 1O myHKTaM (a), (b), (¢), (d) wnu (e).

1) Criocob neuennst OakTepuanbHON WHPEKIINH, U3JI0KEeHHbIH B myHKTax (f), (g) nmm
(h), npu 3TOoM OakTepuanbHas HHYEKIMS BbI3BAaHA FPAMOTPHLIATENbHBIMU OAKTEPHSAMU.

) Crnioco0 neuennst OakrepuanbHOI HHpEKInH, H310keHHbIH B myHKTax (), (g), (h)
win (1), mpu >ToM OakrepuanbHass WHGEKLUUs BbI3BaHA Pseudomonas aeruginosa wm
Acinetobacter baumannii.

Hactosiinee m3oOpereHne Takke OTHOCUTCA K coequHeHMO ¢opmynel (I) wnm ero
bapmareBTHUECKH pUeMIIEMOI comH (1) JIs1 MPUMEHEHUs B, (11) AJ NPUMEHEHHUs] B KadecTBe
JIEKapCTBEHHOTO cpeacTBa /g uiM (1i1) Ui MPUMEHEHMs B IMOJYy4YeHUH (UM U3TOTOBJICHUH)
JIEKaPCTBEHHOTO CPEACTBA JJIsl MEOMLMHCKOrO NPUMEHEHMs WM JIeYeHHUs] OaKTepHasIbHOM
UH(EKLUH, B TOM YHCiIe HHPEKIMH OaKTepHaIbHBIX IITAMMOB C YCTOMYMBOCTBIO K HECKOJIBKUM
JIEKapCTBEHHbIM cpenacTBaM. IIpu Takux TIpPUMEHEHHSX COEAMHEHUS B COOTBETCTBUM C
HACTOSIIIUM H300peTeHneM HeoOs3aTeIbHO MOTYT OBbITh MCIIOIBb30BAHbI B KOMOMHALMH C OHUM
WIN HECKOJBKMMH BTOPBIMH TEPANeBTHYECKUMH CPEACTBAMH, B TOM YHCJIE C penedakraMoMm,
Ta300aKTaMOM, KJIABYJIAHOBOW  KHCJIOTOH, CyJNbOakTaMoOM ¥ aBUOAKTAMOM WJIH  €ro
(bapmarieBTHYECKH IPUEMIIEMOH COJIBIO.

JlOoNOJHHUTENbHBIE BAaPHAHTBI OCYLIECTBJICHHUS HACTOSINEro HM300pETeHHs BKIOYAOT B
cebs1 papMarieBTHYECKHEe KOMIIO3ULIUY, KOMOMHAIIMK U CIIOCOOBI, U3JIOKEHHBIE B MPUBEICHHBIX
BBILIE MyHKTaX (a) - (j), U IPUMEHEHHUs, U3JIOKEHHBIE B MpPEbIAyLIeM maparpade, mpu 3ToM
COEIMHEHUEe B COOTBETCTBHHM C HACTOSIIMM H300pETEHHEM, HCIIOJNb3yeMOEe B HACTOSILIEM
JIOKYMEHTE, TIPEICTaBIsIeT COO0M COeNMHEHHE COTIIACHO OHOMY M3 BAPHAHTOB OCYLIECTBIICHHS,
JOTIOJTHATEIBHBIX BAPUAHTOB OCYINECTBJICHUS, KJIACCOB MJIHM TMOJKJIACCOB, OMHCAHHBIX BBILIE.
CornacHO 5»THUM BapuUaHTaM OCYIIECTBJIEHUS COEIUHEHUE HEeOo0s3aTeIbHO MOKET ObITh
UCTIONB30BaHO B (hopMe (hapMalieBTHUECKH MPUEMIIEMOI COJIH.

B mpencraBieHHBIX BbIIE BapHaHTaX OCYLIECTBIEHHsS COSAMHEHWH W COJIeH Clienyer
YUUTBIBATh, YTO KAKABIH BAapUAHT OCYIIECTBIEHUS MOXET ObITb OOBENUHEH C OJHUM HJIH
HECKOJIBKUMH APYTUMH BapUaHTAMH OCYINECTBJIEHUS B TOW CTENEHH, NMpPU KOTOPOH Takas
KOMOMHarmsl odecneunBaer CTaOMIIbHBIE COEIMHEHHE WJIM COJIb U COTJIACYETCS] C OMUCAHUEM
BapUAHTOB OCYINECTBJICHUs. Kpome TOro, cienyeT y4uThiBaTh, YTO BAPUAHTBI OCYIIECTBIICHUS
KOMITO3ULIMA ¥ CIIOCOOOB, TMPEACTABICHHBIX B NPUBEACHHBIX BbIIe NyHKTax (a) - (j),
NPEAyCMATPHUBAIOT BKJIIOYEHHE BCEX BAPHAHTOB OCYINECTBJICHHUS] COSAWHEHHWH W/WIM COJieH, B
TOM YHCJIE TAKMX BAPUAHTOB OCYIIECTBJICHUS, KOTOPBIEC SIBISIFOTCS PE3YJbTaTOM KOMOHMHALWIA

BAPHUAHTOB OCYIICCTBJICHUS.
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JlonoaHUTEIbHBIE BapUAHTHI OCYIIECTBICHHS HACTOSIIIEro n300peTeHus
NpPeAyCMaTPUBAIOT Kakable U3 (apMaleBTHUECKUX KOMIIO3MLMH, KOMOMHALMWH, CIOCOOOB U
NPUMEHEHNH, W3JIOKEHHbIX B MPENbIIyLINX maparpadax, Mmpu 3TOM HCHOJIb3yeMble B HHX
COeIMHEHUE B COOTBETCTBUU C HACTOSIIUM H300PETEHHEM HIIU €T0 COJb SBISIFOTCS PAKTHYECKU
YUCThIMU. B oTHOmEHnn (papmaneBTHUECKON KOMITO3ULUH, BKJIOUAKOIIEeH B ceOsl COenUHEHHe
dopmynl (I) umu ero cosb, hapMareBTUUECKH MPUEMIIEMbIH HOCUTENIb U HEO0s3aTeIbHO OTHO
WIN HECKOJIbKO BCIIOMOTATENbHBIX CPEICTB, CIENYET YYUTBHIBATH, YTO TEPMHUH KIIPAKTHUECKU
YHCTBIN» OTHOCUTCA K coennHeHuro ¢opmydsl (I) mnm ero comu per se; T. €. K YHCTOTE 3TOTO

AKTUBHOI'O UHI'PEANCHTA B KOMITO3UL[MH.

Onpenenenus ¥ aO0OpeBUATYDHI

Hcnonp3yeMple B HACTOSIIEM ONMMCAHUU TEPMHUHBI XaPaKTEPU3YIOTCSI CBOUM OOBIYHBIM
3HAYEHUEM U 3HAYEHUS TaKUX TEPMUHOB SBJIAIOTCS HE3aBUCHUMBIMH B HX KaXIOM Clyyae.
HecmoTpss Ha 3TO M 3a HUCKIIOUEHHEM, €CJIIM OTMEYEHO WHOE, CIEAYIOIIHNE OIpeAeseHUs
NPUMEHSIOTCS 110 BCEMY ONHCAHHMIO M (opmyse m3o0pereHus. XuMHYECKHe Ha3BaHMs, 0o0IIue
HAa3BaHUS U XUMHYECKHE CTPYKTYphl MOIYT OBbITb MCHOJB30BAHBI B3aHMO3AMEHSIEMO IS
onucaHus TOH e CTPyKTypbl. Ecim xumuueckoe coeiMHEHHE Has3blBAaJIU C IMPUMEHEHUEM U
XUMHUYECKONH CTPYKTYpbl, M XHMMHUYECKOIO HA3BaHUS U MEXAY CTPYKTYpOH M Ha3BaHUEM
CYIIECTBOBaJIa HESICHOCTb, CTPYKTypa sBJsJIach mnpeobOnanaromeit. Takue omnpeneneHus
NPUMEHSIFOTCS HE3aBUCHMO OT TOTO, HCIIOJIb3YETCs JIM TEPMHUH CaM 1o cede Wi B KOMOUHAIIMU C
APYTUMH TEPMUHAMH, €CJIH HE OTMEUeHO HHOoe. Takum o0pa3oMm, ONpeneieHue «aJKuiaa»
OTHOCHUTCSI K «aJIKHITY», & TAKXKE K «aJKWJIbHBIMY» YaCTSM «TUAPOKCHAIKUIIAY, «TaJOTCHAIKIIIAY,
«-O-ankuna» u T. 1.

Crnenyer mMOHHMMAaTh, YTO HCHOJNb3YEMbIE B HACTOSINEM H300PETEHWH U MO BCEMY
PACKPBITHIO CIIENYIOIUE TEPMUHBI, €CJIH HE OTMEUYEHO MHOE, XapaKTePU3YIOTCS CIEAYIOIIMMHU
3HAYEHUSIMU:

TepmuH «uHrHOUTOp [-JaKTaMas3bl» OTHOCHTCS K COEAHHEHHUIO, KOTOPOE CIIOCOOHO
UHruOMpoBaTh (PEPMEHTATUBHYIO AaKTHBHOCTH [-iakTtama3. lcmomb3yemass B HAacTOsIIIEM
JNOKyMeHTe (hpa3a «HHTUOUPOBAHWE AKTUBHOCTH [3-JlaKTamas3» O3HA4YaeT WHTHOUPOBAHUE
aKTUBHOCTH [-makTamasbl kjaccoB A, C w/mmu D. Jlns mpOTHBOMUKPOOHBIX HPUMEHEHHH
uHrnouposanust npu 50% HMHrHOUTOPHON KOHLEHTPALMU MPENNOYTHTEIBHO TOCTUTANT TPHU
npubmusutensHo 100 MuKporpaMM/Mil MM HIDKE, WM TOpH  OpubmusutenpbHo S0
MHKPOTPaMM/MJI MJTH HIYKE, WIH TIPU TPUOIU3UTENBHO 25 MUKPOTrpaMM/MJI UK HUKe. TepMIHBI
«kyacc Ay, «xmacc By, «kmacc C» u «xnacc Dy B-nakrama3 U3BECTHBI CIIELUATUCTAM B TAHHOU

obnactu u onmcanbl B S. G. Waley, B-lactamase: mechanisms of action, in The Chemistry of 3-
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Lactams, M. 1. Page, Ed.; Chapman and Hall, London, (1992) 198-228.

Tepmun «MeTaIIo-P-IaKTaMaszay O3Ha4aeT  METAJUIONPOTEHUH, CHOCOOHBIH
WHAKTUBHPOBATh [-JAKTAMOBBI aHTUOMOTHK. [-JakTamasa MOXKET NPEACTaBIsTh COOOH
(dbepMeHT, KOTOpBIH KaTAIW3UPYeT TUAPONU3 [-JAKTAMOBOrO KOJbIIa B [-JAKTAMOBOM
aaTuOnoTnke. OcoOblli MHTEpPEC B HACTOSIIEM INOKYMEHTE NPEACTABISIIOT MHUKPOOHANIbHBIE
MeTtajuio-B-nakramassl. Mertanio-f-nakramasa MOXeT ObITb, HallpUMep, LUHKOBOH MeTaJlio-
B-nmaxkramazoil. Ilpencrapnsromne HHTEpEC [-TakTamasbl BKIIOUYAIOT B ce0sl Te, KOTOpBIE
onucanbl, Harpumep, B S. G. Waley, B-lactamase: mechanisms of action, in The Chemistry of 3-
Lactams, M. 1. Page, Ed.; Chapman and Hall, London, (1992) 198-228. Ilpencrassitomine B
HACTOSILIIEM TOKYMEHTe OCOOBIN MHTEpeC [-1akTaMasbl BKIKOYAOT B Ce0sl MeTaJIO-[-TaKTaMasbl
Escherichia coli (takue kak meramno-B-nakramasa New Delhi, NDM), Serratia marcescens
(taxkue kaxk IMP) u Klebsiella spp. (Takue xak Kogupyemasi BEpOHCKMM MHTETPOHOM METaIo-3-
naktamaza VIM). JlonmojgHUTENbHBIE NPEACTABISIOMME B HACTOSIIEM JOKYMEHTE MHTEpec
MeTajuo-P-nakTamassl BKIHOYaOT B cedsi pepmentsl SPM-, GIM-, SIM-, KHM-, AIM-, DIM-,
SMB-, TMB- u FIM-tuna.

TepMuH «aHTUOMOTHK» OTHOCHUTCSI K COSMHEHHIO FJIM KOMITO3ULINH, KOTOPbIE CHIDKAIOT
JKU3HECTIOCOOHOCTh MHUKPOOPTAaHM3Ma HWJIM KOTOPbIE MHTHOUPYIOT POCT WM MPOJHdeparuro
MUKpoopranusMa. @®pasa «UHrHOUMpyeT pocT wiu mnponudepauno» O3HA4YaeT yBEIUYCHUE
BpPEMEHHU T'eHepauuu (T. €. BpeMeHH, HeOOXOAMMOTO ISl AeJIeHUs OaKTepUabHOW KIIETKU WU
I yOBOGHHMs €€ TONyJsIMM) 1O MeHbIIel Mepe B NpUOJM3UTENBHO 2  pasa.
[Ipeamnodrure bHbIMH aHTUOMOTHKAMH SIBJISIFOTCSL T€, KOTOPbIE MOIYT YBEJIHYHUBATH BPEMs
reHepaLuy 1Mo MeHbIIeH Mepe B npubausutenbHo 10 pa3 wim Gosbine (HanpuMep, MO MEHbLICH
mepe B mpubmausutenpHo 100 pa3 wnm gake 10 OECKOHEYHOCTH, KaK IMPHU IOJHOW rudenu
kJjetok). Mcrmonp3yemblii B HACTOSIIEM PACKPBITUH TEPMHH «AHTHOHMOTHK» JOMOJHHUTEIBHO
BKJIIOUAET B ce0si MPOTHBOMUKPOOHOE, OAKTepHOCTATUYECKOe MU OaKTEPULIMTHOE CPENCTBO.
[Tpumepsl aHTHOMOTHKOB BKJIFOYAIOT B ¢e0s1 MEHUIIMJUTUHBI, 11e()aioOCIIOPUHBI U KapOaTrieHeMBbl.

TepmuH «B-IakTaMOBbIii aHTUOMOTUKY» OTHOCHTCSI K COEAMHEHHIO C aHTUOMOTHYECKUMHU
CBOMCTBAMH, KOTOpOe CONIEPIKUT B-maxkTaMoByIO (HYHKLIMOHATBHYFO TpyImy.
Heorpanu4uBaroiiye npumMepsl 3-1aKTaMOBbIX aHTUHOMOTHKOB BKJIFOUAIOT B Ce0sl MEHHLIMJUTHHBL
1iehaJOCTOPUHBI, IEHEMbI, KapOarneHeMbl U MOHOOAKTaMBI.

TepmuH «mpuUOTU3UTENIBHO» TPU MOAMDUKALMM KOJUYECTBa (HAMPUMEp, Kr, J1 WM
SKBUBAJICHTbI) BEIIECTBA MJIM KOMIIO3MLIUHU HJIH 3HAYeHHUs] (PH3HUYECKOrO CBOMCTBA HJTH 3HAYCHUS
napaMerpa, XapaKTepU3YIOLIero CTaauio Mpolecca (Hampumep, TeMIeparypa, MpH KOTOPOH
MPOBOIUT CTAIHIO MPOIIECCa) WK T. . OTHOCUTCS K pa3OpoCy B YHCICHHOHW BEIMYHMHE, KOTOpast

MOKET BO3HHKATh, HaNpUMep, NpH OOBIMHOM HW3MEpeHHH, mporenypax obpabotku u ordope
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npoO, KOTOpbIE BKJIIOYEHBI B MOJYYCHHE, XAPAKTEPUCTUKY W/WIM MPUMEHEHHE BEIIECTBA HITU
KOMIIO3UINK, MyTeM HEeW30eKHOH OMMOKM TpH TaKuX MPOLEAypax; MyTeM pa3iudusi MpU
W3TOTOBJICHUH, UCTOYHUKA WJIM YUCTOTHl MHTPEOUEHTOB, HUCIOJb3YEMbIX MPH TMOJYYCHHS HITU
NPUMEHEHUs KOMIIO3ULMI WM TNpoBeAeHUsl npouenyp; U T. m. CorynacHo OmnpeneieHHbIM
BapHaHTaM OCYIIECTBJICHHs «IPUOTU3UTEIFHO» MOXKET O3Ha4ath pasdpoc + 0,1, 0,2, 0,3, 0,4,
0,5, 1,0, 2,0, 3,0, 4,0 umu 5,0 coorBercTByroImeil enuHUIpl. COrJacHO OIMpeneIeHHbIM
BapHaHTaM OCYIIECTBIICHUSI IPUOJIU3UTEIHFHO» MOXKET O3HaudaTh pasdpoc + 1%, 2%, 3%, 4%,
5%, 10% wnmu 20%.

Jlpyroil BapHaHT HACTOSIIErO N300PETEeHUsI OTHOCUTCS K coenuHeHuto ¢popmyisl (1) umu
ero (papMaleBTHUECKH MTPUEMIIEMOH COJIM, KaK M3HAYaJIbHO OIPEENIEHO HIH KaK ONpPENeNeHO B
mo0OM U3 BBIIEYKA3aHHBIX BApUAHTOB OCYIIECTBJICHUS, IOJBAPUAHTOB OCYLIECTBIEHUS,
aCTeKTOB, KJACCOB WJIM TOJKJACCOB, I'ZI€ COEAMHEHHE WM €ro COJIb HaXOASTCS B OCHOBHOM
guctoi (opme. Mcmonp3yemblii B HACTOSIIIEM OMNHCAHUN «B OCHOBHOM YHCTBIH» O3HAdaeT
NOAXONALIMM 00pa3oM Mo MeHblIel Mepe npudan3uTeabHo 60 mMacc.%, TUIIMYHO MO MEHbIIEH
Mepe mpudam3uTenbHo 70 Macc.%, MPeanoYTHTENbHO MO MEHbLIeH Mepe mpuOIM3uTenbHo 80
macc.%, Ooyee MPeAnOYTUTENBHO 0 MeHbIIei Mepe npubausutensHo 90 Macc.% (Hampumep,
ot npudmm3uTensHo 90 macc.% no npubnusutenbHo 99 Macc.%), paxe ere NpeanoYTUTEIBHO
10 MeHbIIeH Mepe npudnusuTenbHo 95 mMace.% (Hampumep, oT npudIM3UTENEHO 95 Mace.% 1o
npubmusuTensHo 99 mace.% wnm ot npubnusutensHo 98 mace.% no 100 mace.%) u Haubonee
NPEANOYTUTENLHO 10 MeHbInel Mepe npubmmsurensHo 99 macc.% (Hampumep, 100 macc.%)
NPONYKTa, coaepxamero coenuHenne ¢opmyiasl (I) uam ero conp (Hampumep, NPOAYKTA,
BBIZICJIEHHOTO U3 PEAKLMOHHOM CMECH C IMOJIyY€HHEM COEAMHEHUs! WIHM COJIM), COCTOSILIErO W3
COEIMHEHHUS] WM COJIU. YPOBEHb YHUCTOTHI COEMUHEHUN U COJiell MOKeT ObITh OMNpenesieH C
SIBJISIETCSI HE3aMEIEHHbIM WJIM 3aMeLIeH OJNHUM-TpeMs Ra, mpu ycioBum, uTo ecirorpadusi,
rejb-3J1ekTpodope3, BbICOKOI((EKTUBHAS KUIAKOCTHAs Xxpomartorpadus W/wid Macc-
cnekrpometpusi. Ilpu wucnonb3oBaHuM Ooyiee OFHOrO crmocoba aHajmM3a H  CIIOCOOBI
00eCreYnBaOT 3KCIEPUMEHTAIBHO CYIIECTBEHHbIC pA3JIMuUs B YPOBHE YCTAHOBIIEHHOHN
YUCTOTHI, TOTAA TJIABHBIM SIBJIIETCSl CIIOCO0, KOTOPBIH oOecreYrBaeT CaMblil BBICOKHN YPOBEHBb
yuctotbl. CoennHenne uian cojb 100% YUCTOTHI SIBASIETCS TaKUM, B KOTOPOM OTCYTCTBYIOT
oTpeneNsieMble IPUMECH, KaK ONPENEIeHO CTAaHAAPTHBIM CIIOCOOOM aHAIN3A.

Uro kacaercsi COeNMHEHHs 110 HACTOSIIEMY H300PETEHHI0, KOTOPOE COAECPIKUT OAUH HIIH
HECKOJIbKO LIEHTPOB aCUMMETPUH M MOXKET BCTpEYaThCs B BHUAE CMECEl CTEpeOHM30MEpOB, B
OCHOBHOM YHCTO€ COCMHEHNE MOXKET OBITh M1 B OCHOBHOM YHCTOH CMECBHIO CTEPEOM30MEPOB
WIA B OCHOBHOM YMCTHIM OTJEJNbHBIM JUACTEPEOMEPOM HJIM SHAHTHOMEPOM, €CIIU YETKO He

nokasaHo wuHoe. HacTosmee wn300peTeHHe OXBAaTbIBAET BCE CTEPEOU3OMEPHBIE (DOPMBI
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coequHenuii gpopmyasl (I). Ecnu He yka3aHa KOHKpETHAsl CTEPEOXUMUS, TIOAPA3yMEBAETCS, UTO
HacTosIee N300peTeHNe OXBATHIBAET BCE TaKHUE N30MEPHBIE (POPMBI 3THX COeTUHEHUHN. LIeHTpbI
aCMMMETPUH, KOTOpbIe MPHUCYTCTBYIOT B coequHeHUsXx Qopmynbsl (I), Bce He3aBHCHMO OT
apyroro moryT obnanats (R) konpurypanueii wim (S) koHpuUrypanmei.

Ecnu cBs3m ¢ XupanbHBIM aTOMOM yriepoja H300paKeHbl Kak MpsiMble JIMHUH B
CTPYKTYPHBIX (POpMyJiaX HACTOSINEro H300peTeHwHs, sBiseTCsl MOHAThIM, uTo o0e (R) u (S)
KOH(Urypauuu Ha XUpPaJbHOM aTOME yriepoja M, TakuM obOpa3oM, o0a 3HAHTHOMEpa M HX
cMecHu oxBaTbIBatOTCs hopmyiioii. ITonoOHbIM 00pa3om, eciiu Ha3BaHHE COSAMHEHUs YKa3aHO Oe3
XUPAJTbHOTO 0OO3HAYEHUs] XMPAJIBHOIO aTOMA YTIIIepoaa, ABIsETCs MOHATHBIM, 4yTo 00e (R) u (S)
KOH(Urypauuy Ha XUpaJbHOM aTOME YIJIEpOsa M, TAKUM 00pa3oM, OTJENbHbIE SHAHTHOMEPHI U
UX CMECH, OXBAThIBAIOTCS Ha3BaHHEM. [lonyueHne KOHKPETHBIX CTEPEOU30MEPOB MU HX CMecei
MOXeT OBITh YKa3aHO B IpUMeEpax, 7€ TaKhe CTepEeOU30Mephbl WJIM CMECH MOJydalid, HO 3TO
HMKOMM 00Opa3oM He OrpaHUYMBAET BKJIIOYEHHE BCEX CTEPEOM3OMEPOB M MX CMecel OT oObema
HACTOSIIIEro N300peTeH s

Hacrosimee wuso0perenne Bkirouaer B ce0s BCE BO3MOKHBIE HHAHTHOMEPHI U
AMAcTepeoOMepbl U CMECH IBYX WM Oojee CTepeor30MepoB, HANpUMeEp, CMECH SHAHTHOMEPOB
WWIM AUACTEPEOMEPOB, BO BCEX COOTHOLICHWSIX. TakuM 0Opa3oM, SHAHTHOMEPHI SIBJISIOTCS
OOBEKTOM  HACTOSALIETO M300peTeHHMssT B OHAHTHOMEpPHO uuCcTOl (Qopme, oba Kak
JICBOBPALIAIOINNE, TAK U MPABOBPAINAIOIINE AHTUIIONBL, B (POpMe palieMaToB U B popme cMmecei
IBYX OSHAHTUOMEPOB BO BCEX COOTHOLICHHMSX. B ciydae IHMC/TpaHC H3OMEPHH HACTOSIIee
n300peTeHre BKIIOYAeT B ce0sl Kak LIUC, TaK U TpaHC (HOpMy, a TaKKe CMeCH 3TUX (opM BO BCex
oTtHowieHusX. [lonyyeHWe  OTHENBHBIX  CTEPEOM3OMEPOB  MOXKET MPOBOAUTHCS,  TPU
HEOOXOIMMOCTH, pa3leNieHueM CMeCH OOBIMHBIMH  CHOCOOaMH, Hampumep, METOAOM
xpoMmarorpapuu WIM KPUCTAUTU3ALUH, C TPUMEHEHHEM CTEPEOXUMHYECKUA OIHOPOIHBIX
UCXOIHBIX BELIECTB JUIsl CHHTE3a WM CTEPEOCENIEeKTUBHBIM CHHTe30M. Heobs3arenpHo
JepuBaTH3aLUs MOXKET OBITh TPOBENEHA Tepen pasfelieHHeM CTepeon3omMepoB. Pasnenenue
CMECH CTEpPEOHM30MEPOB MOXKET OBITh NMPOBEACHO HAa CTAJUU MPOMEXKYTOYHOT'O COCOMHEHHUS B
TeyeHne cuHTe3a coeanHeHus ¢Gopmynbl (I) Wi OHO MOXeT OBbITh CHIelaHO C KOHEYHBIM
paLeMUYECKUM MPOAYKTOM. AOCONIOTHAS CTEPEOXUMHSI MOXET OBbITh ONpeniesieHa METOOM
PEHTI€HOCTPYKTYPHOH KpHUCTautorpadueiil KpUCTAITMUECKUX MPOAYKTOB HITH KPUCTAITHYECKUX
NPOMEKYTOYHBIX COCTUHEHHH, KOTOPBIE AePUBATU3UPOBAHBL, P HEOOXOAMMOCTH, PEAreHTOM,
COIepIKALM CTEPEOTreHHBI LIEHTP W3BECTHOW KOHQurypaumu. Ecnm coenuHeHus 10
HACTOSIIEMY M300PETEHHIO CITOCOOHBI K TayTOMEpAa3alluy, BCE OT/AEIbHbIE TAYTOMEPHI, a TAKKe
UX CMECH, BKJIFOYEHBI B 00beM HacTosimero nzobperenus. Ecim He yka3aH KOHKPETHBIH HU30Mep,

CONb, cCOJbBAT (BKJIIOYAsh THUOPATBI) WM COJBBATHPOBAHHAsI COJIb TAaKOro palemMara,
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SHAHTHOMEpA, JHacTepeoMepa WM TayToMepa, HacTosiiee n3o0peTeHne BKIoUaeT B ceds Bce
TAKHE U30MEPBL, a4 TAKKE COJIM, COJIbBATHI (BK.]'IIOLIaH FI/II[paTbI) " COJIbBATUPOBAHHBIC COJIM TaKUX
palemMaToB, SHAHTHOMEPOB, THACTEPEOUMEPOB U TAYTOMEPOB U HX CMECEH.

«Ac» mpencrasisier coOol aeTusi, KoTopbli npeacrapisier codoit CH3C(=0)-.

«ANKWI» O3HA4YaeT HACHILEHHBbIE YIVIEPOAHbIE LIEMH, KOTOpPble MOTIYT OBITh
HEPA3BETBJIICHHBIMU UJIM PA3BECTBJIICHHBIMH WJIN UX KOM6I/IHaLII/I$IMI/I, €CJIN yrjepoaHas LCIb HE
onpeseseHa MHbIM oOpazoM. Jlpyrue rpynmbl C MPUCTABKOH «aJIk», TaKHWe KaK aJKOKCH H
AJIKAHOWJI, TaKXE MOTYT 6blTb HEPA3BECTBJIICHHBIMUA WK PAa3BCTBJIICHHBIMHU  HWJIK  UX
KOMOMHAIMSAMY, €CIIH YIJIepOHAas LieNb He OmnpenesieHa HHbIM obpaszom. IIpumMepsl anKkuIbHbBIX
rpymnI BKJIKOYAaT B ce6;{ MCETUJI, O3TUJI, ITPOIMNUJI, U30IMPOIINII, 6YTI/IJ'I, BTOp- U TpeT-6YTI/IJ'I, IICHTUIJI,
I'C¢KCHJI, I'CIITHUJI, OKTHUJI, HOHWUJI U T. II.

ANKHUJIEH» WIH AJIKWI», HUCIOJb3yeMble B HACTOSINEM OIMCAHWUHU, OTHOCATCS K
AJIKWJIBHOM TpyIINe, KaK ONpPEeIeNIeHO BhIlIe, I7ie OAUH U3 aTOMOB BOAOPOJA AJKHIBHOH IPYIIIIbI
3aMeHEeH CBsI3br0. Heorpanuumparomye npruMepbl aJKHICHOBBIX Py BKIOYAOT B ceOst —CHa-,
-CH,CHz-, -CH:CH:CH;-, -CH>CH,CH»>CH,-, -CH(CH3)CHCH;-, -CH(CH3)- wu
-CH,CH(CH3)CHz-. CornacHO OZHOMY BapHaHTy OCYLIECTBIICHHs AaJKUJICHOBAs TPyIna
comepxkut or 1 no mpubmusurenbHo 6 aromoB yriepona. CornacHO ORHOMY BAapUAHTY
OCYLIECTBJICHHSI AJIKHUJIEHOBAsI TPyIa COAEPKUT OT 1 10 MpUOIM3UTENHHO 3 aTOMOB YIJepona.
CornacHo Apyromy BapUaHTy OCYINECTBJECHHUS AJKUJIEHOBAs IPYIINA SIBISIETCS PAa3BETBIEHHOIN.
CormacHo  ApPYyroMy  BapHaHTy  OCYLIECTBJEHHS  QJKWJIEHOBas  IPyIma  SIBJISETCS
Hepa3BeTBIeHHOH. CoOrlaCHO OIHOMY BapHaHTy OCYLIECTBJIEHHs aJKUJIEHOBAas TIPyIa
npencrasisier coborr -CHz-. Tepmun «Ci1-Cs anmkuiaeH» OTHOCHTCS K QJIKHJIEHOBOH TpyrIie,
coxepskaieit ot 1 1o 6 aTOMOB yriepona.

«AJNIKeHWT» O3HAYaeT YrJIEPOJHBbIE LIEMH, KOTOPbIE COIEpKaT MO MEHbIIeH Mepe OnHY
OBOWHYIO CBSI3b yTJIEPOA-YIJIEPOA ¢ KOTOpPble MOTYT OBITh HEPa3BETBJICHHBIMU WU
Pa3sBETBICHHBIMU HWJIK HUX KOM6I/IHaLII/I$[MI/I, €CJIn HE€ OTMEUYCHO HHOC. HpI/IMepr AJIKCHHJIa
BKJTFOYAIOT B Ce0Osl BUHIUI, JUTHJI, U30MPOIIEHIJI, TEHTEHWT, TeKCAHWIT, TeNTEeHWI, |-nponenu, 2-
OyTeHu1, 2-MeTUI-2-0yTeHWIT U T. TI.

AJNKMHWT» O3HAYaeT YIrJIEpPOIHbIE LEMU, KOTOPbIe COAEPIKAT MO MEHbLIeH Mepe OnHY
TPOWHYIO CBSI3b YIJIEPOA-YIJEPOA U KOTOpPbIE MOTYT OBITb HEPAa3BETBICHHBIMH WU
Pa3sBETBJICHHBIMU HWJIM HUX KOM6I/IHaLII/I$IMI/I, €CJiIi HE€ OTMEUYCHO HHOC. HpI/IMepr AJIKMHHJIA
BKJTFOYAIOT B CeOst STUHIL, IPOMapTIL, 3-MeTWI- | -MIeHTUHWIT, 2-TeNTHHII U T. 1.

«ApomaTtuueckasi KOJbLEeBasi CHCTEMay MM «apOMAaTHYECKOe BEIECTBOY» MO OTHOIIECHHIO
K KOJIbLy O3Ha4aeT MOHOLMKJIMYECKOe, OULMKIMYECKOe MM TPULUKIHYECKOe apOMaTHYeCKOe

KOJIBLIO MJIM KOJIBLIEBYIO CHUCTEMY, COAEPKAIYK 5-14 KONBLEBBIX aTOMOB, I7l€ MO MEHbIIEH



74

Mepe OFHO M3 KOJEIl SBIIAETCS apOMaTH4YeCKHUM. TepMHUH MOKeT ObIThb HCIOJB30BaH IS
ONMMCAHMUA  HACHIIIEHHOIO  HJIHK  MOHOHEHACHIEHHOrO  KapOOLMKIMYECKOrO  KOJbLA,
KOHJICHCHPOBAHHOT'O C apIIIbHON rpynmnoi. Hanmpumep, S5-7-4jieHHBIH MUKIOATKUAT MOXKET OBITh
KOH/ICHCUPOBAH Yepe3 JABa CMEXKHBIX KOJBLIEBBIX aToMa C S5-O-UJ€HHBIM TIeTepOapuiIoM,
comepxkammM 1, 2 wim 3 rerepoaroma kousiblia, BeiOpanHbie u3 N, O u S. B npyrom npumepe
reTePOMOHOLIMKIIMYECKOE KOJBIIO KOHIEHCHPOBAHO HYEpe3 JIBa KOJBIEBBIX aroMa ¢ (HEHUIOM
WIN 5-6-4JIEHHBIM TeTepoapuiiom, coxepskamuM 1, 2 wiu 3 rerepoaroma, BeiOpanHbie u3 N, O u
S. B ciyuae reTepOMOHOLIMKINYECKOrO KONbLA, COAEPIKALEro OANH UM HECKOJIBKO aTOMOB N,
N wmoxer Obitb B (opMe deTBepTHYHOrO aMuHa. COrNIaCHO OIpeeNeHHbIM BapHaHTaM
ocy1ecTByieHHs] N KOJIbLIEBOI aTOM MOXeT ObITh B (hopme N-okcuna.

«Apwi»  O3HavaeT MOHOLMKJIMYECKOE, OWIMKINYECKOe HJIM  TPHLUKINYECKOe
KapOOLIMKJINUYECKOE apOMAaTHYECKOE KOJBIO WM KOJBLEBYIO CHCTEMY, conepskamyro 6-14
aTOMOB YIJIepOJia, TAe MO MEHbLIEH Mepe OAHO U3 KoJell siBiseTcs apoMaTudeckuMm. Ilpumepst
apuia BKIIOHarOT B ce0st ¢ennna u HapTiin. COracHO OZHOMY BapUaHTy OCYLIECTBIICHHS
HACTOSIILETO U300PETeHMs apIT TPECTABISIET OO0 (eHMI.

«{uKIoanKm» O3Ha4YaeT HACBHIIIEHHOE MOHOLMKINYECKOe, OWIMKJINYECKOe WIH C
MOCTHUKOBBIMH CBSI3SIMH KapOOLIMKJIMYECKOE KOJbLO ¢ KOHKPETHBIM YHCIOM aTOMOB YIJIEpOJa.
[Tpumepbl LUKJIOANKHIA BKIIOYAOT B Ce0S LUKJIOMPONMJ, LHMKJIOOYTH, LIHUKJIOMEHTHI,
LUKJIOTEKCWI, LUKJIOrenT, UHAAHWI U T. I. COrlacHO OAHOMY BapHaHTy OCYILECTBIEHHS
HACTOSIIIETO  M300peTeHUs] LUKJIOAIKWI BBIOpAH W3. LUKJOMPOINAHA, [HMKJIOOyTaHa,
LIUKJIOTIEHTaHa U LIUKJIOTeKCaHa.

«{MKJIOAIKEHID) O3HAYaeT HeapOMATUYeCKOE MOHOLMKIMYECKOE WM OMLIMKIIHYECKOe
KapOOLIMKIINYECKOE KOJIBIIO, COAepIKallee MO MEHbLIeH Mepe OOHY ABOWHYIO CBsi3b. IIprmMepsl
[MKJIOAIKEHWIA BKJIIOYAIOT B Ce0S IMKJIONPONMEHWI, IHUKJIOOYTeHWI, IUKJIONEHTEHH,
LIUKJIOTE€KCEHWII, IUKJIOTENTeHWI, [IUKJIOOKTEHII U T. 1.

TepMuH «reTepoLUKIOANKII», UCIOIb3yeMblli B HACTOSIIEM ONHMCAHWUH, OTHOCUTCS K
HEApOMATUUYECKON HACBIEHHOW W YaCTUYHO HEHACBIIIEHHOW MOHOLMKIWYECKON WIH
MOJIMLMKJINYECKON KOJIBLIEBOM CUCTEME, conepskaieit oT 3 10 11 KoJabLeBbIX aTOMOB, rae oT |

10 4 KOJBLIEBBIX aTOMOB He3aBUCUMO mpencTaBiisitoT codoit N, NH, S (Bkiouas SO u SO2) u O,

a  OCTaBLIMECS  KOJBLEBbIE  aTOMbl  MpPEACTABISIFOT  COOOM  aTOMBI  yriiepona.
I'eTeponykIoankuibHast TPYINa MOXKET OBITh MPUCOEIUHEHBI Yepe3 KOJNbIEBOH aTOM yriepoaa
WIN KOJBIEBOH aToM as3ora (ecmu MpUCYTCTBYeT). ECnM KONbLO WM KOJbIEBas CHCTEMA
COAEPIKUT OJUH WJIM HECKONbKO aToMOB N, N MoxkeT ObIThb B (pOpME HETBEPTHUHOIO aMHHA.
CornacHO OJHOMY BapHaHTy OCYLIECTBJIEHHUsS TIe€TePOLUKJIOANKUIIbHAS TpyINa sBJSETCS

MOHOIIUKJIMYECKOW M CONEPIKUT OT MPHOJU3UTENIbHO 3 N0 MNPUOIU3UTETHHO 7 KOJBIEBBIX
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aromoB. CoOrjacHO JpyroMy BapHaHTy OCYILECTBIEHMsI TeTepOLMKIOANKUIbHAS TIpymnna
SIBJISIETCS. MOHOLIMKJINYECKOH, KOTOpasi COAEPIKUT OT MPUOIU3UTENBHO 4 10 MPUOIU3UTENBHO 7
KOJbLIEBbIX aTOMOB. COrjiacHO APYroMy BapHaHTy OCYINECTBJEHHUS Te€TePOLMKJIOATKUIbHAS
rpynmna SBJsieTCs OUIMKINYECKOH U CONEPKUT OT MPHUOIM3UTENBHO 7 A0 mpuOmm3uTensbHo 11
KOJIBLIEBBIX aTOMOB. ECHM TreTepoLMKIIOANKWII CONEPKUT OBa KOJbLA, KOJIbI[A MOTYT OBITh
KOH/IEHCUPOBAHbl UM CHUpoLuKIndeckuMu. COrnacHo ele OAHOMY BapUaHTY OCYILECTBIEHUS
reTepOLUKIIOANKUIIbHAS TPYMINa SIBISETCS MOHOLMKIMYECKON M COAEPKUT 5 MM 6 KOJbLEBBIX
aromoB. CorjacHO OAHOMY BapHUaHTy OCYIIECTBJIEHHUS FeTePOLUKIIOANKWIbHAS IPYyIIIa SBISETCs
MOHOLMKIN4eckod. CornacHo ApyromMy BapHaHTy OCYILECTBIEHHUS TIeTepOLUKIIOAIKUIbHAS
rpynna sIBIseTcss OMIMKINYECKOH. B KOJNbLEBOI CHCTeME HET CMEKHBIX aTOMOB KHCIOPOIA
w/unu cepsl. JIrobas —NH rpynmna B rerepoLUKIOANKIIBHOM KOJIBLE MOXKET CYINEeCTBOBATH B
Buge mnon 3amurol, Hampumep, kak -N(BOC), -N(Cbz), - N(Tos) rpynma u T. ., Takue
3aIIULICHHBIE T[EeTePOLMKJIOANKWIbHBIE TPYIIbl PAacCMAaTPUBAIOTCS KaK 4YacTb HACTOSILErO
n3o0perenust. [ 'eTeponukioankuibHas rpynmna HeoOs3aTebHO MOXKET ObITh 3aMelleHa OJHUM
WIN HECKOJbKMMH «3aMECTHTENIIMH B KOJBLIEBOW CHCTEME», KOTOpble MOIYT OBITh
ONMHAKOBBIMM WJINM pPa3HbIMM, WM OHU ONpEIENEeHbl HUXKe. ATOMBI a30Ta WU CEpbl
reTePOLMKIIOANIKMIA (€CTU  TPUCYTCTBYEOT) MOTYT OBITh HEOOS3aTeIbHO OKHCIEHBI JI0
coorBercTByrolero N-okcunaa, S-okcuna wim S,S-auokcuna. HeorpaHuduBarouiye npumepbl
MOHOLIMKJIMYECKUX Te€TEPOIMKIOATKIIBHBIX KOJIEL BKJIIOYAIOT B Ce0sl OKCETAHMJI, THIIEPUIILI,
NUPPOTUANHUI, TTHIIEPASHHUI, MOP(OIUHIII, THOMOP(GOIUHIII, THA3OJUAUHWI, |,4-THOKCAHWU,
TeTparuapoypaHui, neibTa-JakTaM, JIeIbTa-JIAKTOH, CHJIALMJIONICHTAaH, CUIAMUPPOIUINH U T.
I, U BCE X U30MEPHI.

TepMuH ~ «yCTOMYMBBIMI K  JIGKAPCTBEHHOMY  CPEACTBY» B OTHOULIEHUH
IPaMOTPHULIATENIbHBIX OAaKTEPHAIBHBIX IITAMMOB O3HA4YaeT INTaMM, KOTOpbIA OoJjbine He
SIBJISIETCS BOCIIPUMIMYUBBIM IO MEHbIIEH Mepe K ONHOMY paHee 3((PEeKTUBHOMY JIEKAPCTBEHHOMY
CPEACTBY, y KOTOPOTO Pa3BHJIACH CIIOCOOHOCTH MPOTHBOCTOATH AHTHOMOTHYECKOH aTake Iio
MEHbIIEH Mepe OHOTrO paHee 3 PEeKTHBHOTO JEKAPCTBEHHOTO CpencTBa. TepMHH «yCTOWYHBBIN
K HECKOJIbKHM JICKAPCTBEHHBIM CPEACTBAM» O3HAUAeT IITaMM, KOTOPBIH OOJblle HE SIBJISAETCS
BOCIIPHMMYHBBIM K IBYyM WM Oonee paHee 3(PQPEKTUBHBIM JIEKAPCTBEHHBIM CPENCTBAM, VY
KOTOPOTO pPa3BHJIACh CIOCOOHOCTh MPOTHBOCTOSTh AHTHOMOTHYECKOHW aTake NBYX WM Oosee
paHee 3(eKTHBHBIX JEKAPCTBEHHBIX CPEACTB. YCTOMUYUBBIA K JIEKAPCTBEHHOMY CPEICTBY
IITAMM MOXKET TepelaBaTh 3Ty CIOCOOHOCTh TPOTUBOCTOSITH CBOEMY IIOTOMCTBY. OTa
YCTOMYNBOCTD MOKET OBbITh BBI3BaHA MPOHM3BOJIbHBIMH T'€HHBIMH MyTAalMsIMU B OaKTEpUAIbHOM
KJIETKE, KOTOPbIE MEHSIIOT €€ YYBCTBUTEIBbHOCTD K OT/I€JIbHOMY JIEKAPCTBEHHOMY CPEACTBY UJIHM K

Pa3sHbIM JICKAPCTBCHHBIM CPEACTBAM.
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«["eTepOoLUKIOaNKEeHIIDY O3Ha4aeT HEapOMaTUIECKOoe MOHOLIMKJINYIECKOE,
OMLIMKIIMYECKOE WM C MOCTHKOBBIMH CBSI3SIMH KapOOLMKIMYECKOE KOJBLIO HIIH KOJBIEBYIO
CHCTEMY, COAEPIKAIIYIO MO MEHbLIEH Mepe ONHY ABOIHYIO CBS3b U COIEPIKAIIYIO 110 MEHbIIEH
Mepe onuH rerepoarom, BeiOpanHbii n3 N, NH, S u O.

«["erepoapuy» O3HaYaeT MOHOLMKIMYECKOE, OWLIMKIMYECKOE WM TPHLUKINIECKOE
KOJIBIIO UM KOJIBLIEBYIO CHUCTEMY, COAEPKAINYIO 5-14 KONBLEBBIX aTOMOB, U COAEPKALIYIO MO

MEHbIIEH Mepe OUH KONbLEBOH rerepoatoM, BiOpanHbiil 3 N, NH, S (Bkmouas SO u SO2) u

O, rme no MeHblel Mepe OIHO COIEepIKallee reTepoaToM KOJbLO SBISIETCS apoMaTHieckuM. B
Cllyyae TreTepOapUJIbHON KOJIBLIEBONW CHCTEMBI, €CIH OJHO HJIM HECKOJIbKO KOJIEI[ SIBIISIOTCS
HACBIIIEHHBIMH M COZEp’KaT OAMH WM HecKombko aroMoB N, N Mmoxer Obitb B (opme
4yeTBepTUYHOro amMuHa. COracHO OJHOMY BapUaHTy OCYIIECTBJIEHUs IeTepOapHIbHAs IPyIa
cogepkuT OT 5 mo 10 konbueBbix atoMoB. COracHO ApPYroMy BapUaHTy OCYILECTBJICHUS
reTepoapuiIbHas IPYIINa sIBJIAETCS MOHOLMKJINYECKON U COAEPKUT S5 MM 6 KOJIbLIEBBIX aTOMOB.
CormacHo fpyromMy BapuaHTy OCYINECTBJIEHHS TeTepoapwibHas Tpylmna  sBJISETCS
Ourmkimueckol. I'erepoapuibHast rpynmna MoxeT ObITh HEOOS3aTeNIbHO 3aMelIeHa OJHUM WU
HECKOJIbKUMH 3aMECTHTENSIMU KOJIBLIEBOI CHCTEMBI, KOTOPbIE MOTYT OBITh OZMHAKOBBIMH HIIH
pasubiMu. JIroOoli aroMm as3ora rerepoapuiia MOXKET ObITb HEOOS3aTEIBHO OKHCIEH [0
cootBercTByIomero N-okcupa. TepMuH «reTepoapmil» TakKe OXBATBIBAET IeTEPOAPUIIbHYIO
TPyIIy, KaK OMPeneseHo BbIIIE, KOTOpask KOHAEHCUPOBAaHA ¢ OCH30JbHBIM KONbLOM. [TpumMepsl
reTepoapuia BKJIIOYAOT B Ce0sl MUPPOJIHII, U30KCA30JIHII, U30THA3OIN, TTHPA30JIIIL, TUPUIII,
OKCa30JIMJI, OKCAJAMA30JIMJ, THUAJMA30JIWI, THA30JWI, WUMHIA30JWI, TPUA30JIWI, TETPa3OJIuI,
dbypaHua, TpPUA3UHWI, TUEHWI, NUPUMUAWI, NUPUIA3UHII, MUPASHHWI, OEH3U30KCA30JIUL,
OeH3oKkca3omuyI,  OEH30THA30MINI,  OEH3UMHUAA30oJMWI, OeH3omupazonwi, OeH30(QypaHH,
OenzoTrodenmn (BkIOYast S-OKCUA M AMOKCHN), Oenzorpwmazonmwyi, ¢ypo(2,3-b)mupumaun,
XUHOJIWJI, WHAOJWJI, U30XUHOJIJI, XUHA30MMHWI, AudOeH3odypanmnt u 1. n. COrjlaCHO OJHOMY
BAPUAHTy OCYIIECTBJICHUS] HACTOSINEro H300peTeHHs] TeTepoapwyl BbIOpaH H3: MHPA30IIa,
UMHa30ya, nupuanHa ©u  nupuMuanHa. COrjacHO ApyroMy BapHaHTy OCYIIECTBIICHUS
HACTOSIILETO M300PETEHHS TeTepOoapmil MPEACTABIAET COOOH MUPA30JI, MUPUIUH U MHPUMUAHH.
«["ereporuKkiT» O3HAYaeT MOHOLMKIMYECKYI0 WM OWIMKJINYECKYI) HACBIIIEHHYIO,
YAaCTUYHO HEHACBIIEHHYK) WIM HEHACBHIEHHYIO KOJIBLIEBYIO CHUCTEMY, coaepskamyr 5-10
aTOMOB U CONEPIKAINYIO MO MEHbINEH Mepe OIUH KOJbIIEBOW reTepoaToM, BeiOpaHHbid u3 N, S u
O. CornacHO BBIOpaHHBIM BapUaHTAM OCYINECTBJICHUS KOJIbLEBAasl CHUCTEMa COHEpKUT 1-4
rerepoaroma, BeiOpanabie U3 N, S u O. Ecnu rereporuki cogep KT aBa KOJbLA, KOJIbLA MOTYT
OBITb KOHJIEHCHPOBAHHBIMH, C MOCTHKOBBIMH CBSI3SIMH WJIM CHHPOLUKINYECKUMU. [Iprmepsl

MOHOLUKIINMYCCKUX TCTEPOLUUKIUYICCKUX KOJICL BKJIIKOYAKOT B ce0st AUTUAPOUMHUIA30]I,
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OUTUAPONUPUMUINH, TETPAruAPONUPUMUIUH U TETPATUAPONUPUIONUPUMUANH, I[UIIEPA3UH,
munepuanH U MopdonuH. CornacHO OZHOMY BAapUAHTY OCYIIECTBJICHHS HACTOSILIErO
M300peTeHrsi  MOHOLIMKJIMYECKHE  TeTepOLMKJIMYECKHe  KOJbla  BKIKOYAOT B  celds
TUTUIPOUMUAA30], JIUTHAPONUPUMUANH U Terparuaponupumuand. CoriacHo apyromy
BAPUAHTY OCYIUECTBJICHHs HACTOSIIEr0 M300pETeHHsT MOHOLMKIHYECKHE TeTePOLMKINYECKUE
KOJIbIIA BKJIFOHAIOT B ceOs auruaponmuaazon. CoryiacHO OPyroMy BapHAHTY OCYLIECTBIICHHS
HACTOSIIIEro M300peTeH s TeTePOLIMKINYECKHE KOJbLA BKIIFOUAIOT B CeOsl MUMEPUIUH.

«[anoren» BkiouaeT B cebsi ¢rop, xiop, Opom u #ox. CoriaacHO OTHOMY BapUAHTY
OCYIIECTBJICHHs] TaJOTeH MpeacTaBisieTr cobod ¢rop, xymop u Opom. CormacHo Apyromy
BAPUAHTY OCYLIECTBJICHHs TaJiOreH NpencrasisieT coboi ¢rop. CoriacHO ApyromMy BapHaHTY
OCYLUECTBJICHHS TaJIOTeH npexacTaBisier coboit  xmop. CorjmacHo JpyroMy BapHaHTY
OCYILIECTBJICHHS TAJIOTeH MPEACTaBIsieT codor Opom.

«OKCO» O3HauaeT aToM KHUCJIOPOAA, COEAMHEHHBbIH C JPYTUM aTOMOM IPH ITOMOLIH
IBOIHOM CBSI3U, U OH MOKET OBbITh IPENCTABIEH KakK «=0».

«YerBepTH4HAs CONb» O3HAYAET KATHOH, OOPa3OBAHHBIH YETHIPbMS KOBAJEHTHBIMU

CBA3JMHU C a30TOM.

Ecnu mobas nepemennas (Hanpumep, R1, Ra u T. 1) BcTpeuaercs Gonee oHOro pasa B
mro0oit cocTaBnsitomel uinn B Gpopmysie (I), ee onpeneneHre B KaKIOM Cy4ae HE 3aBHCUT OT
OnpeseseHUs B KaKAOM JpyroMm ciydae. Takke, KOMOWHALMM 3aMeCTUTeNed W/WiH
NepeMEHHBIX JOMYCTUMbBI, TOJBKO €CJAM Takhe KOMOWHALMU TPUBOAAT K CTaOHJIbHBIM
coenMHeHUsIM. BosTHUCTAsI TMHMS BAOJb CBSI3U B MIEPEMEHHOM 3aMECTUTEJIsI MPECTABIISIET COOOi
TOYKY TIPUCOETHHEHHUSI.

«[Toaxonsiuee» COeAMHEHHWE TPEACTABISIET COOON COENUMHEHHE, KOTOPOEe MOKET ObITh
MIOJIYYEHO U BBIAEJEHO, U CTPYKTYpa KOTOPOTO M CBOMCTBA OCTAIOTCSI MJIH MOKET OCTaBaThCS B
OCHOBHOM HEH3MEHHBIM B TE€YEHHE MEPUOJa BPEMEHH, JOCTAaTOYHOrO Ui HCIOJIb30BaAHUSI
COeMHEHHUsS] B OIMHCAHHBIX B HACTOSILNEM H300pETeHUH LeNsiX (HampuMep, TeparneBTUYeCKOe
BBezieHHe cyObekTy). COeMHEHUS MO HACTOSIIEeMYy HW300pPETeHHIO OrpaHHYeHbl CTA0MJIbHBIMU
COEIMHEHUSIMH, OXBaThIBaeMbIMH (hopmyioi (I).

IIpu BbIOOpE COEAMHEHHWI MO HACTOSIIEMY H300PETEHHIO CIELUAINCTY HACTOSLIEH

06MACTH TEXHHKH OyAeT MOHSTHO, uTO pasimunbie 3amecturem, T. ¢. R1, R2 u 1. m., moryr
ObITb BBIOpPAHBI B COOTBETCTBHHM C XOpOLIO HM3BECTHBIMU IPHHLUIIAMH CBSI3BIBAEMOCTH U
CTa0MJIBHOCTH XUMHUYECKOH CTPYKTYPBIL.

TepMuH «3aMeIleHHBIN» CIEOyeT CYUTATh KakK BKIIOYAOIIMHA B Ce0sl HECKOJBKO
CTeNeHel 3aMeleHnsI Ha3BaHHBIM 3aMecTuTeNeM. Ecin HeCKONbKO 3aMernarnmx GparMeHToB

PAaCKpPbIThI WUJIX 3aBJICHBI, 3aMCIIEHHOC COCAUHEHUE MOXKET OBITb HE3ABUCUMO 3aMECIICHO OJJHUM
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WIN HECKOJIbKMMH PACKPBITHIMU HJIH 3asIBJICHHBIMU (PparMeHTaMu 3aMeCTHTENs, EAUHUYHO HIIH
MHOKeCTBEHHO. [lon He3aBHCHMMO 3aMelIeHHBIM MOIpa3yMeBaercs, 4uTo (aBa wiu Oosee)
3aMeCTUTeNIel MOTYT ObITh OJJMHAKOBBIMH WX pasHbiMU. Ecnu rpynma, Hanpumep, C1-Cs anku,
yKa3aHa KakK 3aMelIeHHas, TaKue 3aMeIleHUs] TaKKe€ MOTYT BO3HMKATh, €CIM Takas Trpyrmna
SIBJIIETCSL YacThi0 Oosbiero 3amecturesisi, Hanpumep, —C1-Csankmin-Cs-Cruuknoankuna u —Ci-
Csankunapuna.

B coenunenusix ¢opmyiel (I) aTOMbI MOTYT TPOSIBIISITE CBOU MPHUPOIHBIE H3OTOMMHBIE
PacTpOCTPAHEHHOCTH WJIM OAWH WM 0OJiee aTOMOB MOTYT OBITh HMCKYCCTBEHHO OOOTaIleHbI B
KOHKPETHOM H30TOIE C TeM K€ aTOMHBIM YHCJIOM, HO aTOMHOIH MacCOH WJIH MaCCOBBIM YHCJIOM,
OTJIMYHBIM OT aTOMHOH MacChl WJIM MacCOBOTO YHCJA, MPEHMYIIECTBEHHO BCTPEYAIOLIErOCs B
npupone. IlonpasymeBaercs, 4To HacTosnee N300peTeHHE BKIIOUAET B ceOsl BCE MOAXOAIINE
W30TOIHBIE BapHaHThl coenuHeHui ¢opmyinel (I). Hanpumep, pasmuuHble M30TOMHBbIE (HOPMBI
sonopona (H) skmouaror B cebs mporuit (‘H) u neiirepuit (*H unu D). Ilporuii siBnstercs
npeobasaroIuM  U30TONOM BOAOPOAA, KOTOPBI BCTpeuaercss B mpupone. OOorameHue
AeHTepreM MOXKET IO3BOJHUTH ONpENeIeHHbIE TEPaNneBTUYeCKHEe NMPEUMYIIEeCTBa, TaKHe Kak
YBEJIMUYEHUE /11 Vivo IeproAa NOJIypaciana Uil CHIKeHne TpeOOBaHUI B TOZUPOBKE MIIH MOXKET
obecrieunBaTh COEJUHEHHE, NPUMEHHMOE B KauecTBE CTaHAApTa ISl XapaKTePHCTHKH
Ouonorndeckux oOpasuos. M3oromHo-oOoramenHble coenuHeHust Gopmyinel (I) Moryt ObITh
NOJTyYeHbI 0€3 M3JIUIIHUX MTPOBEASHUN SKCIIEPUMEHTOB TPAAULIHOHHBIMUA METOIUKAMH, XOPOIIO
W3BECTHBIMH CIELIMAUCTAM HACTOSILIEeH OONACTH TEXHUKH, WK CIOCcOOaMH, aHAJIOTHYHBIMH
ONMHCAaHHBIM HA CXeMax ¥ B TMpHUMEpax HACTOSIIEr0 OMHCAHUS, C MPUMEHEHUEM
COOTBETCTBYIOIIUX U30TOMHO-O00TAIIEHHBIX PEAreHTOB W/ WU TIPOMEKYTOYHBIX COETUHEHHII.

Ecnu detko He ykazaHo oOpaTHOE B KOHKPETHOM KOHTEKCTE, JI000€ U3 Pa3IUYHBIX
LMKJIMYECKHX KOJIE] M KOJIbLEBBIX CHUCTEM, OMHCAHHBIX B HACTOSIEM H300PETEHHH, MOXKET
OBITh IPUCOEAMHEHO K OCTATKy COCIUHEHHS MPH JIFOOOM KOJIBIIEBOM aToMe (T. €., JII0OOM aTomMe
yriepoza JroOOM rerepoaTrome), Py yCIOBHH, YTO MPUBOAMT K CTAOMJIBHOMY COETUHEHHIO.

Ecnmu yerko He yka3aHO oOpaTHOE, BCE NEPEYHCICHHbIE B HACTOSINEM OIHMCAHUH
IMAna30Hbl  SIBJISIOTCS — BKJIIOYUTENbHBIMU. Hampumep, rerepoapoMaTuvyeckoe  KOJIBLIO,
ONMHMCAaHHOE Kak cojepxkamee oT «l1 10 4 rerepoaToMoB», O3HAYAET, YTO KOJIbLIO MOXKET
comepkath 1, 2, 3 win 4 rerepoaroma. Taxke OyAeT MOHATHO, 4TO JIOOOH TUana3oH, YKa3aHHBINA
B HACTOSIIEM OIMCAHMH, BKJIFOYAET B Mpenesax CBOero o0beMa BCE MOAANANA30HbI B IPeaeax
TAKOro nauamna3oHa. Takum oOpa3oM, Hampumep, NPENyCMOTPEHO, HYTO TeTEPOLUKINYECKOe
KOJIBLIO, OMTUCAHHOE KaK cozepkaiiee oT «1 1o 4 rerepoaTroMoBy», BKIIIOYAET B ce0sl B Ka4eCTBE
€ro acleKTOB TeTePOLMKINYECKHUE KOJbLa, Coaep:kamue OT 2 A0 4 rerepoaTtomMoB, 3 uiu 4

rerepoatomMa, or 1 no 3 rerepoaroMoB, 2 win 3 rerepoaroma, 1 wim 2 rerepoaroma, |
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rerepoaToM, 2 rerepoaromMa, 3 rerepoatoma u 4 rerepoaroma. Ilonobusim obpazom, Ci-Cs mpu
HCIMOJIb30OBAHUU C LECIbIO, HAIIPUMED, AIKUIIBHOMU LEMBbHO, O3HAYACT, YTO LECIb MOXKET COACPKATDh

1, 2, 3, 4, 5 wm 6 aromoB yriepoma. OH Takke BKIOYaeT B ceOs BCe IOUAINA30HBI,

,
conepxkammuecs: TaMm, Bkiodas C1-Cs, C1-Cy, C1-Cs3, C1-C, C2-Cs, C3-Cs, C4-Cs, Cs-Ce, 1 BCE
Apyrue BO3MOKHBIE KOMOWHAITHIH.

Taxke crmegyer OTMETHTb, YTO AOMYCKAJHM, YTO JIOOOM aroM yrieponma, a Takxke
reTepoaToM, C HEHACBHIIEHHBIMU BAJIEHTHOCTSIMH, B TEKCTE, CXE€Max, NMPUMepax M Tadiuuax B
HACTOSIIEM OIMCAHUN XapaKTePU3yeTCsl JOCTATOYHBIM YHCIOM aTroma(oB) BOXOpOAA JJIs
HACBILIEHHsI BAJICHTHOCTEH.

CoenuHeHusl MO HACTOSIIEMY M300PETEHHUIO COZIEP’KAaT MO MEHbLIeH Mepe OIUH LIEHTP
aCUMMETPUHU U MOTYT COZIEPKaTh OAAWH WJIM HECKOJIBKO JOMOJTHUTENBHBIX [IEHTPOB B PE3yJIbTaTe
NPUCYTCTBHSI ONPEAENICHHbIX 3aMecTUTeNed WU CTpYyKTyp 3amectutens. COOTBETCTBEHHO,
COEIMHEHUS M0 HACTOALIeMY M300pPETEHHIO MOTYT BCTPEUaThCsl B BUAE CMECEH CTepeOr30MepPOB
WIN B BHIE OTAEJbHBIX TUACTPEOMEPOB HJIM SHAHTUOMEpPOB. Bce mM3oMepHbIe (OpPMBbI TAaKUX
COeIMHEHUH, OTAENbHO WJIM B BHIE CMeECeH, HaXOmATCs B Ipenenax oObeMa HACTOSILIEro
n300peTeHus.

TepMuH «coenuHEHHE» OTHOCUTCS K CBOOOJHOMY COEOUHEHHWIO U, A0 CTENeHH HUX
NPUTOJHOCTH, K JIIOOOMYy HWX THAPATy WM COJNBBATy. [ WApar sBISETCS COEAMHEHHEM,
00pasyromuM KOMIUIEKC C BOJIOMH, & COJIbBAT SIBJISIETCSI COETMHEHHEM, 00pa3yIoIUM KOMILUIEKC C
OPTaHUYECKUM PACTBOPHUTEIIEM.

Kak oTmeueHO BbIlle, COCOUHEHMST MO HACTOSIIEMY H300PETeHUI0 MOTYT ObITh
UCTIONIb30BaHbl B (opMe (apMarieBTHYECKH MPHEMJIEMbIX COJie. byner MOHATHO, 4TO, Kak
UCTIONIb3YETCS B HACTOSIIIEM OIMCAHUH, COEAMHEHUS IO HACTOSILIEMY H300PETEHHIO TaKKe
MOTYT BKJIFOYaTh B ceOsi (papMalleBTUYECKH MPUEMIIEMbIE COJIM, a TAKXKe COJH, KOTOpbIE He
SIBJISTFOTCSI (papMarieBTUYECKH MPUEMJIEMBIMHE, €CJIM WX HMCIOJIb30BAIN B KAUeCTBE MPEKYPCOPOB
N0 OTHOLIEHHWIO K CBOOONIHBIM COCAMHEHUSM N HX (papMaleBTUYECKH MPUEMIIEMBIM COJISIM
WIH B IPYTUX MAHUIYJSILHSIX CUHTE3A.

TepmuH «papmManeBTHUECKH MpUEMIIEMasi COJIb» OTHOCHUTCS K COJIHM, KOTOpasi obyiamaer
3¢ EKTUBHOCTBI0 HCXOJHOTO COENUHEHHs], U KOTOpast He SBISETCS OMOJIOTMYECKH WJIM HHBIM
00pa3oM HeKeNnaTeNbHOH (Harmpumep, HM TOKCHYHOW, HU MHBIM 00pa3oM BPEIHON PELIUITHEHTY).
Tepmun «(papmMaueBTUYECKH NpUeMIIeMasl COJIb» OTHOCHTCS K COJISIM, TIIOJIyY€HHBIM OT
dapMareBTHYECKH TMPUEMJIEMBIX HE TOKCHYHBIX OCHOBAaHMHM WM KHCJIOT, BKJIOUast
HEOPraHWYECKHUE WJIM OpraHMYeCKHe OCHOBAHUS W HEOPraHMYeCKHe WM OpTraHHYecKue
KHCJIOTBI.

Comu  OCHOBHBIX COCOMHEHUH, OXBAaTbIBAEMBbIX TEPMHUHOM  «(apMaleBTUUECKU
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npuemMJieMasi COJIbY, OTHOCSITCSI K HETOKCHYHBIM COEIUHEHUSIM IO HACTOSIEMY H300pPETEHHIO,
KOTOpbIe OOBIMHO MOJNYYaJIH MyTEM OCYIIECTBJICHUS B3aUMOAEHCTBUS CBOOOIHOIO OCHOBAHMS C
MOIXOASIIIEN OPraHNYECKON MJIM HEOPraHU4YeCKON KUCIoToN. [IpuBoauMele B kauecTBe npumMepa
COJI OCHOBHBIX COCIMHEHHH M0 HACTOSIIIIEMY H300pETEeHUIO BKIIIOYAIOT B ce0s1 63 OrpaHUYeHHs
clienyroiee: amerar, ackopbar, aaWmar, ajbrMHAT, acmupar, OeH3oscynbdoHaT, OeH3oarT,
OukapOoHar, 6ucynbgat, Ouraprpar, 6opar, Opomun, Oyrupar, kamdopar, kampopcynbpoHar,
KaM3UJIaT, KapOOHAT, XJIOPUA, KIAaByJaHAT, LIUTPAT, LUKJIOMEHTAH MPOMHOHAT, AMSTHIALETAT,
OUTITIOKOHAT, AWTHIPOXJIOPHI, NOAELWICYIb(paHaT, 3AeTaT, 3AWU3WIAT, JCTOJAT, 33HIAT,
stacyibponar, ¢GopMHAT, MyPaBbUHOKHUCIBIH, (ymMapar, mIOLENTaT, TIIOKOreNTaHoaT,
IJIIOKOHAT, TIyyTamar, riauuepodocdar, TIIHUKONMIAPCAHUIAT, TeMUCYIb(]ar, TIenTaHoar,
reKCaHoar, TeKCUJIPE30pLIMHAT, rugpabaMuH, ruapoOpoMur, TUIPOXJIOPUL, 2-
THIPOKCHATAHCYIb(OHAT, THApPOKCHHA(TOAT, WOAMI, W3OHUKOTHHAT, HW30THOHAT, JIAKTAT,
JakTOOMOHAT, JjlaypaT, Majar, MajeaT, MaHZAeJaT, Me3WIaT, METWIOPOMHUJ, METHJIHHUTpAT,
MeTUICYNb(daT, METaHCYJIb(pOHAT, MyKar, 2-HadTaauHCYJIb(OHAT, HAINCHJIAT, HHUKOTHHAT,
HUTpPAT, N-METHITITIOKAMUHAMMOHUITHASL COJIb, OJIeaT, OKCaJiaT, maMoaT (3MOOHAT), MaJIbMHUTAT,
NAHTOTEHAT, MeKTHHAT, nepcyibdar, ¢ochar/nudocdar, nuMenuHar, GEHUITPOINHOHAT,
NOJINTaJIAKTYPOHAT, MPOMHMOHAT, CAJMIMIIAT, cTeapar, cyiabdar, cybamerar, CyKIMHAT, TAHHAT,
TapTpaT, TEOKJIAT, TUOLIMAHAT, TO3WJIAT, TPUITUONUA, TpUpTOpaLeTaT, YHAEKOHAT, BajlepaT | T.
n. Kpome Toro, ecinu CoeAMHEHUs MO HACTOALIEMY H300PETEHHMIO HECYT KUCJIOTHBIH ()PAarMEHT,
X ToaXozsiiue (papMalleBTHYECKU MPUEMJIEMbIE COJIM BKJIFOYAKOT B ceOsi 0e3 orpaHuyYeHus
COJIM, TIOJIYYEHHbIH U3 HEOPTraHUYECKUX OCHOBAHWM, BKJIFOUAsl aJJFOMUHUN, aMMOHUMN, KaJIbLIWM,
MeIb, TPEXBAJICHTHOE JKeJe30, MBYXBAJEHTHOE JKeJie30, JIMTUH, MAarHuii, Mapraser,
IOBYXBAJICHTHBI MapraHel, Kanud, HaTpui, UuHK u T. M. OCOOEHHO MpPenrnoOYTUTETbHBIMU
SIBJIIIOTCS.  COJIM aMMOHMSI, KaJiblMsi, MarHusi, kKajguss u Hatpus. Coyu, MOJNydeHHble U3
(dapMaLleBTHYECKU MPUEMIIEMbIX OPraHUYEeCKHMX HETOKCUYHBIX OCHOBAHWIA, BKJIFOYAIOT B CeOs
COJMM  TIEPBUYHBIX, BTOPUYHBIX M  TPETUYHBIX aAMHUHOB, LUKJIUYECKUX  aMHHOB,
IOUIHWKJIOTEKCUIAMIUHOB M OCHOBHBIX HMOHOOOMEHHBIX CMOJI, TaKWX KaK apruHuH, OeTauH,
kodenH, xojuH, N,N-TuOeH3WITUICHIUAMUH, IUATHIAMUH, 2-TU3THUIAMUHOSTAHON, 2-
IVMMETHIIAMHUHOATAHOJ, 3TAHOJIAMHH, STWIAMHH, STWIeHAWaMuH, N-3TriiMopdonuH, N-
STUWINUIIEPUIUH, TJFOKAMUH, TJIFOKO3aMUH, TMCTHIHH, TUAPa0aMUH, W30MPOMUIAMUH, JIU3WH,
METHJITTIOKAMUH, MOP(ONHH, NHIEepa3uH, NHIEPUINUH, TMOJHMAMHHOBBIE CMOJIbI, MPOKAWH,
MyPUHBL, TEOOPOMUH, TPUATHIIAMHH, TPUMETWUJIAMHH, TPUMIPOMHIJIAMUH, TPOMETAMUH WU T. TI.
Taxke  BKJIIOYEHBI OCHOBHBIE  a30TCOAEpIKAINME TPYIIbI, KOTOPble MOIYT  OBITh
KBAaTEPHU3UPOBAHbI TAKUMHU CPEICTBAMH, KaK HU3IINE AJIKWJITAJIOTEHUAbI, TaKUe KaK METHWII-,

STUJI-, IPOMUII- U 6YTI/IJ'IXJ'IOpI/II[, -6pOMI/II[bI u -ﬁOHHHbI; I[I/IaJIKI/IJ'Icy.]'Ibq)aTbI, TaKHUC KaK JUMETHIJI,
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JUITHIL, I[I/I6YTI/IJ'I; u I[I/IaMI/IJ'ICYJ'Ib(l)aTbI, JJIMHHOLCIIOYCYHbBIC TAJIOTCHUABI, TaAKHC KaK JCIHNII-,
Jaypuii-, MUPUCTUII- U CTCAPUIIXIJIOPUOBIL, -6pOMI/II[bI n -ﬁOI[PII[bI, APAJIKHUIITAJIOTCHUABI, TaKUEC
Kak OCH3WI- U (PEeHITUIIOPOMHUIBI U IPYTHE.

Takwue comu MOTr'yT 6bITb MOJIY4€HbI U3BCCTHBIMU CHOCO63MI/I, Hanmpumep, CMEIINBAHUEM
COCOAUHCHUA II0 HACTOALIEMY I/1306peTeHI/IIO C OKBUBAJICHTHBIM KOJIMYECTBOM U PACTBOPOM,
comepskamuM TpedyeMyro KIUCJIOTY, OCHOBAHUE WIIH T. I1., & 3aTeM COOMpaHueM TpedyeMoil Cou
¢dunbTpaueit conu uiaM OTroHKoN pactBoputens. COeqUHEHUs 10 HACTOALIEMY H300pPETEHUI0 U
ux COJI1 MOTYyT O6paSOBbIBaTb COJIbBATBI C pPACTBOPUTEIIEM, TAaKUM KaK BOA4, 3TAaHOJ WJIHU
ruiepud. CoequHEeHHs MO HACTOSIIeMy H300pPETeHHI0 MOTryT OOpa3OBBIBATH KHCJIOTHO-
aIIUTUBHYIO COJIb U COJIb C OCHOBAHHEM B OJTHO M TO K€ BPEMs COTJIACHO TUIY 3aMECTHUTEJIsI
OOKOBOM 11eTH.

CoenuHeHHe Mo HACTOSIEMY U300PETEHUIO TAKXK€ MOXKET OBbITh UCIOJIB30BAHO B (hopMe
npoJsekapctsa. JIroOoit mponexkapCTBEeHHBIH TPEKypCop, U3BECTHBIN U3 00JaCTH TEXHUKH, MOJKET
ObITh HCHONB30BaH C O0pa30BaHUEM IPOJIEKAPCTBA HACTOSINEro H300pereHHs. B HekoTophix
acrieKTax HacCTOsIIero BapuaHta ocyectsieHus: sogopon B —COOH ¢opmynsl I Moxer ObITH

3aMeHeH JoObiMu creayroummu rpynnamu: C1-gankun, C3-guukioankmi, —C|-gankmien-C3.-
euukinoankmwi, Cj3-7rereporuknoankui, —C1-gankuneH-C3-7rerepouuknoankun, apwi, —Ci-
10ankuinenapwn, rerepoapun u —Cl-]0ajdKuieHreTepoapusi. B omnpeneneHHBIX acreKkTax
HacTosimiero  BapuaHta  ocyuiectBienusi  Cil-gankwn, — C3-guukioankun wmm  C3.
7reTEPOLIMKIIOANKIII MOXKET OBITh 3aMelleH. B apyrux acrekrax HACTOSIIEr0 BapHaHTa

OCYLIECTBJICHHSI KAKABIN apyJl U TeTepOapHil MOKET ObITh 3aMeEIIeH.

Kak m3nokeHO BbIle, HACTOsALIEe M300peTeHHEe BKIIOYAET B ceOsi (hapMaleBTHUECKUE
KOMITO3ULIMH, cofepkamue coenuHeHne ¢Gopmysael [ mo Hacrosimemy u300peTeHuro,
HeoOsI3aTeNTbHO OAWH JIPYrOH M3 AKTUBHBIX KOMIIOHEHTOB (Hampumep, [-JakTamMasHbIA
UHrUOUTOp) M (papMalleBTUYECKH TPUEMIIEMBIH HOCUTENb. XapaKTEePUCTHKH HOCUTENs OyayT
3aBUCETb OT NyTH BBeleHus. [lon «(papMaleBTHUECKH MPHEMIIEMbIM» MOAPA3yMEBAETCs, YTO
UHIPEANEHThI (PapMaLeBTHYECKON KOMITO3HULUK JTOJUKHBI COBMAAATh APYT C APYTOM, HE BIIHSIOT
Ha 3(QPeKTHBHOCTh aKTHBHOTO(bIX) WHTPENUEHTA(OB) U HE SIBISIIOTCS BPEIHBIMU (HArmpumep,
TOKCHYHBIMH) JJISl perunueHTa. TakuM o0pa3oMm, KOMITO3UIMH IO HACTOSALIEMY H300pPETEHHIO
MOTYT, B JOTIOJIHEHUE K MHTHOUTOPY, COAEpXKaTh pa3OaBUTENH, HAMOJHUTENH, COJH, Oydeps,
CTaOUIN3aTOPBI, CONIOOMIM3ATOPHl M JPYTHE BEINeCTBA, XOPOIIO H3BECTHbIE W3 O0OJaCTH
TEXHHUKH.

Tax:ke Kak U3JI0KEHO BBIIIE, HACTOsIIeEe H300pETeHNe BKIIIOYAET B ce0st Criocod JieueHusI
OakTepraabHON WH(EKIMH, KOTOPBIA BKJOYAET BBEAEHHE CYOBEKTY NpPH HEOOXOIUMOCTH

TaKOTO JIEYEHUs TepaneBTHdeck 3¢dexTuBHOro KoamuecTsa coenuHeHus Gopmyel (I) nnm ero
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(dapMaLleBTHUECKU TIPHEMJIEMON COJIM HEOoOsi3aTelbHO B KOMOWHAIMM ¢ [-TaKTaMa3HbIM
uaruouropom. TepmuH «cyObekT» (WM aNbTEPHATHUBHO «IALMEHT»), HCIIOJNb3YEMBIH B
HACTOSIIIEM OMHUCAHWUH, OTHOCUTCS K JKUBOTHOMY, THPEANOYTUTENIEHO MIIEKOIUTAOIIEMY,
HanboJiee MPENNOYTHTEIHHO K YEJIOBEKY, KOTOPBIH ObLI OOBEKTOM JICUSHHsI, HAOTIOACHHS HITU
ucnbITaHusl. TepMHUH «BBEAEGHHE» U €r0 BapHaHThI (HANpUMeEp, «BBEIEHHE» COEAMHEHUS) IO
OTHOIIeHUIO K coeanHeHuto Qopmynsr (I) o3Hasaer obecrniedyeHue COEAMHEHHS WM €ro
dapMarieBTHYECKH TpUEMIIEMON COJIM JUI YeJOBeKa, HYyXKIaroulemycst B JedueHud. llpu
o0ecreyeHnn COEAMHEHNS WM €r0 COJMM B KOMOWHAIMU C OJTHUM HWIJIM HECKOJBKUMH JIPYTHUMHU
aKTUBHBIMH CPEACTBaMH (HarpuMep, B-lakTaMa3HbIM HHIMOUTOPOM), KBBEIEHUE» U KAKABIN U3
€ro BapUAHTOB MIOHMMAETCS] KaK BKIIFOYAIOUINI BHEAPEHHE COSIUHEHHs WK €r0 COJIU U APYTHX
CPEACTB B TO JK€ CaMOe BpeMs UJIM B pasHoe Bpems. Ecnu cpeacrBa KoMOMHAIMK BBOAMIIN B TO
’Ke caMoe BpeMsi, OHH MOTYT ObITh BBEIEHBI BMECTE B OJHOW KOMITO3MLIUK HJI OHH MOTYT OBITbH
BBEJICHBI OT/IENIBHO.

SBnsieTcsi MOHSTHBIM, YTO «KOMOMHAIMS» AKTHBHBIX CPEACTB MOXKET ObITh HPOCTOH
KOMITO3ULIMEH, cofeprKalliell Bce aKTUBHBIE CPEICTBA, WM CIIOKHBIMH KOMITO3ULIMSIMU, KaXas
COMEPKUT OJIHO WJIM HECKOJbKO AaKTHBHBIX CpEACTB. B ciyuyae AByX akTUBHBIX CPENCTB
KOMOMHAIMs MOXeT OBITh WIJIM NMPOCTOH KOMITO3MLIMEH, conepakaiieli 006a cpeacTsa, WK IBYMs
OTZAEJIbHBIMU KOMIO3UIMAMH, KaXasi COAEPXKUT OIHO U3 CPENCTB; B CIydae TPEX aKTHBHBIX
CpeACTB KOMOMHAIUS MOXKET OBbITh WJIM MPOCTON KOMITO3ULIUEH, CoepIKalell Bce TPU CPEICTBa,
TpeMsi OTAEJbHbIMH KOMIIO3HLIUSMH, KakAas COAEPKUT OJHO W3 CPEACTB, WU JBYMs
KOMITO3ULIMSIMK, OJIHA M3 KOTOPBIX CONEPKUT JIBa CPEACTBA, a JApyras COHEPKHUT TPETbe
CPEICTBO;, U TaK Aajiee.

Komnosuumun # KOMOMHAanMM B COOTBETCTBUM C HACTOSIIMM  H300peTeHueM
COOTBETCTBYIOLIMM 00pa3oM BBOAAT B 3(PQeKTHBHBIX KoiudyecTBax. Lcmonb3yemblii B
HACTOSIIEM JTOKYMEHTE TEPMHH «3((EKTUBHOE KOJIMYECTBO» O3HAYAET KOJIMYECTBO AKTHBHOI'O
COEMHEHUs], JOCTATOYHOE Ui TOro, 4TOObI MHTHOMPOBAaTH POCT OAaKTepUil U TEM CaMbIM
BBI3BATh JKEIAEMbI OTBET (T. €. «3(PPeKTUBHOE KOJIMYECTBO IJIsi HMHTHOUPOBAHUS») B KIIETKE,
TKaHH, CHCTEME, >XUBOTHOM WM uejoBeke. COriacHO OFHOMY BapHaHTy OCYLIECTBIICHHUS
3¢ EeKTUBHOE KOJMUYECTBO MPECTABISAET COOON «TepaneBTHYECKH 3PPEKTUBHOE KOIHMYECTBO»
111 OOJIerYeHns] CHMITTOMOB 3a00JIeBaHUST MITH COCTOSIHUS, TIOAJIEXKAIIETO JICYCHUIO (HampuMmep,
IUISl JICUEHHsI COCTOSIHUM, CBSI3aHHBIX C OakTepHadpbHONH WMH(pEKIHeld W/Win ¢ yCTOHYHUBOCTHIO
OakTepuii K JIEKapCTBEHHbIM cpencTBaM). COrjlacHO APYroMy BapUaHTy OCYIIECTBIICHUS
3¢ eKTUBHOE KOJINIECTBO MPENCTABISAET CO00H «mpodunakTuiecku 3pPpeKkTHBHOE KOTHMYECTBOY
1151 TPOUIIAKTUKY CUMITTOMOB 3a00JIEBAHUS WIJIM COCTOSIHUS, TIOAJIEKAIIETO MPENY PEKACHHUIO.

Kor):[a AKTUBHOC COCIUHCHUC (T. €. aKTHBHBII I/IHFpeI[I/IeHT) BBOJAT B BUAC COJIM, YIIOMUHAHUSA
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KOJINYECTBA AKTUBHOTO MHTPEIUEHTa OTHOCATCS K (hopMe CBOOOIHON KHCIOTHI M CBOOOIHOTO
OCHOBAHUS COEIMHEHUSI.

BBenenne  KOMIO3MIMM B~ COOTBETCTBHM  C  HACTOAIIUM  H300peTEHUEM
COOTBETCTBYIOLINM OOPa30M OCYILIECTBISIFOT MapEHTEPATbHBIM, NEPOPAIBbHBIM, MOIBSA3BIUHBIM,
YPECKOKHBIM, MECTHBIM, WHTPAHA3aJbHBIM, HHTPATPAXEATbHbIM, HHTPAOKYJSIPHBIM  HIIH
UHTPAPEKTAIbHBIM ITyTEM, ITPH 3TOM KOMITO3UIIHIO COOTBETCTBYIOIIMM O0Pa30M COCTABIISAIOT AJIS
BBE/ICHUS BLIOPAHHBIM IyTEM C HCIIOJIb30BAHHEM CIIOCOOOB COCTABJIEHHUS, XOPOLIO U3BECTHBIX B
YPOBHE TEXHUKHM, B TOM 4HCIE, HAIpuUMep, CIOCOOOB MOJYyYEHUS U BBEACHUS COCTABOB,
OMUCAHHBIX B riaBax 39, 41, 42, 44 u 45 B Remington — The Science and Practice of Pharmacy,
21% edition, 2006. CornacHO OIHOMY BapUaHTy OCYLIECTBJIEHHs COEIMHEHHSI B COOTBETCTBHH C
HACTOSIIUM HM300peTEeHHEM BBOJSAT BHYTPUBEHHO B YCIOBHAX OonbHUIBI COriacHO APyromy
BAPUAHTY OCYILECTBJICHUS BBEICHUE SIBJIIETCS MEPOPANBHBIM B (hopMe TaOJIETKH, UM KarlCyJbl,
win T. 1. IIpy CUCTEMHOM BBEAEHHUU TEPANEBTUYECKYIO KOMIIO3HMLMIO BBOJSAT, HAIpPUMED,
COOTBETCTBYIOIIMM 00pa3oM IMpHU [103€, IOCTAaTOYHON Ml IOCTHXKEHUS] KOHLIEHTPALUH
MHIHOUTOpa B KPOBH IO MEHbLIEH Mepe NPHONM3UTENBbHO 1 MHKpOrpaMM/Mil, U COTJIACHO
JONOJIHUTEIBHOMY BAapUAaHTy OCYLIECTBIEHHMs MO MeHbIIeil Mepe mnpubmusurensHo 10
MHKpPOTpaMM/MJI M TIO MeHblIell Mepe npubmmsurensHo 25 Mukporpamm/mi. s
JIOKAJM30BAHHOTO BBENEHUS] MOTYT OBITh 3 (EKTUBHBI ropa3no 0ojiee HU3KHE KOHLIEHTPALUH,
YeM yKa3aHHas, ¥ IEPEHOCUMbIMHU MOTYT ObITh TOpa3io 0oJiee BHICOKHE KOHIIEHTPALIUH.

BHyTpuBeHHOE BBEIEHUE COENMHEHHs B COOTBETCTBHHM C HACTOSIIUM H300peTeHHEeM
MOKET OBITh OCYIIECTBJIEHO MyTeM BOCCTAHOBJICHHUS MOPOIIKOOOpPa3HON (POpMBI COEAMHEHUs
npuemMsieMbIM pacTBoputenieM. lloaxopsique pacTBOPHUTENM BKJIKOYAOT B ceds, Hampumep,
coneBble pacTBOpbl (Hampumep, 0,9% XJOpua HATPUsSl JUII MHBEKIHHA) W CTEPUIBHYIO BOAY
(HampuMep, CTEPHIIBHYIO BOAY AJISI MWHBEKIMH, OAKTEPUOCTATUYECKYIO BOAY Ui MHBEKIHHA C
MeTUIapabeHOM M TPONHINapadeHoM TN OaKTePHOCTATUYECKYIO BOAY ISl MHbeKuui ¢ 0,9%
6en3mnoBbM criupToM). TlopomkoodpasHas GopMa COETUHEHHsT MOXKET ObITh TOJy4YeHa raMmma-
o0nydeHneM COENUHEHUs WM JHOpUIN3auuel pacTBopa COCAMHEHHs, MOCJIe Yero MOpPOIIOK
MOXKET XPaHUThCA (HANpUMep, B 3aled4aTaHHOM (PJIaKOHE) MPU KOMHATHOW TeMIIepaType N
HIDKE JIO €ro BOCCTaHOBJeHHs. KOHLeHTpalms COeAMHEHUs] B BOCCTAHOBJIEHHOM pactBope [V
MOYKET HAXOIUTBCS B JMANa30He, HAlpuMep, OT NpuoOam3uTensHo 0,1 Mr/mit 1o npuOIH3UTEIPHO
20 mr/mi.

Hacrosimiee nzobpeTenne Takke OTHOCHTCS K CIIOCO0Y MHIHOMPOBAHMSI pocTa OakTepuii,
KOTOPBII BKJIFOYAET BBEIEHHE B KYJbTYPYy OaKTepHAIBHBIX KJIETOK WM B WHQHUIHPOBAHHYIO
OakTepuel KyJlbTypy KJIETOK, TKaHb WA OPTaHU3M HHTHOUPYIOero 3G ¢peKTHBHOIO KOJINYEeCTBA

coequHenus ¢opmynbl  (I). JlomonHWTENbHBIE BAapUAHTHI OCYIIECTBJICHUS] HACTOSIIETO
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U300pETEeHNsI OTHOCSTCS K TOJBKO YTO OMMCAHHOMY CIIOCOOY MHrHOMPOBaHUS pocTa OaKTepHid,
P KOTOPOM HCIIONIb3YEMOE B HEM COEAMHEHHE B COOTBETCTBHH C HACTOSIIMM H300pETCHHEM
NpeACTaBisieT COOOW COENUHEHHE ONHOTO W3 BAPHAHTOB OCYIIECTBIECHHMS, JOIMOJHHUTEIbHBIX
BApUAHTOB OCYILIECTBJICHHsS HJIM KJIACCOB, ONMHCAHHBIX BbIe. COrilacHO TakuM BapHaHTaM
OCYLIECTBIICHUS COEJUHEHHE HeoOs3aTeNlbHO MOXKET OBITh HCHONb30BaHO B (opme
dapmaneBruueckn npuemsiemorn conu. Croco®d MOXKET BKIIOYATh BBEIEHHE COEAMHEHUS
dopmysl (I) B 3KCIEpUMEHTAIBHYIO KJIETOUHYIO KYJIBTYPY 1N VItro i NpenynpeKaeHus pocTa
OakTepuii, yCcTOHUMBBIX K [(-naktamy. B kauecTBe anpTepHATHBBI, CIOCOO MOXKET BKJIIOYATh
BBEJICHHE COeAMHEHUs] (POpMyJibl | )KUBOTHOMY, B TOM HYHCJIE YEJIOBEKY, AJIS MPEayNpekIeHus
pocra OakTepuii, yCTOHUMBBIX K B-lakTamy, in vivo. B aTux cnywasx coenunenue gopmynsl (I)
OOBIYHO BBOJST COBMECTHO C HHTUOUTOPOM [-TaKTaMasbl.

Cnoco0bl packppIBA€MOro B HACTOALIEM JOKYMEHTe OOBeKTa M300pETeHUs] IPUMEHHMBI
IUISL JICYEHUS] STHX COCTOSIHUM B TOM aCIeKTe, YTO OHH MHTHOMPYIOT BO3HHKHOBEHHE, POCT HIIH
pacIpoCTpaHEHNUEe COCTOSIHUS, BBI3BIBAIOT PErPECCUI0 COCTOSIHUS, M3JIEUHUBAIOT COCTOSHUE WU
UHBIM O0pa3oM yJydInaroT obliee CaMOuyBCTBHE CyOBEKTa, MOPAKEHHOTO MM PHCKYIOLIErO
3a0onere cocrossHueM. Takum 00pa3oMm, B COOTBETCTBHHM C PAaCKPBIBAEMBIM B HACTOSIIEM
IOKYMEeHTe OOBEKTOM H300PETeHUS TEPMHHBI <JICUUTHY, «JICUEHHE» U HX IPaMMaTHYECKUe
BapUalMK, a TaKxke (¢paza «Crnocod JedeHHs» MpeTHa3HAuYEHBbl JJIT OXBAThIBAHUS JIFOOOTO
JKEJIAeMOT0 TEepaneBTUYECKOrO BMELIATEIbCTBA, B TOM 4YHCle Oe3 orpaHudeHus crocobda
JeYeHHs IMEIOLIeNcsl MHPEeKIUK y CyObekTa U criocoda mporIakTHKY (T. €. MpenynpeKaeHHs)
uHdexy, Hampumep, y CyOBeKTa, KOTOpbIM TOABEPICsS BO3AEHCTBHIO MHKpOOa, Kak
pPacKpBIBAETCSl B HACTOALIEM IOKYMEHTE, WM KOTOPBIA MPEANOIOKUTENIbHO MOJBEPTHETCS
BO3JIEHCTBHIO MUKPOOA, KaK PACKPBIBAETCS B HACTOSIIIEM JOKYMEHTE.

CoenuHeHus1 B COOTBETCTBHU C HACTOSIIIMM H300PETEHHEM MOTYT OBITh HCIIOJBb30BAHbI
IUIS JieueHnst, MPOQUIAKTHKY HJIH UHTHOMPOBAHUS pOCcTa OakTepuil Wi MH(PEKINH, BBI3BAHHBIX
OakTepusAMH, KOTOpBIE SIBJISIIOTCS YCTOMYMBBIMU K [3-JIAKTaMOBBIM aHTHOHMOTHKaM. boee
KOHKPETHO, OaKTepuu MOTYT MPENCTaBIATh COOOW MO3UTHUBHBIE B OTHOLICHUH METAJUIO-
B-makTaMasbl IITaMMBbL, KOTOPBIE SIBJISIFOTCS BBICOKO YCTOMYHBBIMH K [3-JTAKTaMOBBIM
aaTnONOTHKaM. TepMHHBI «cabo yCTOMUYUBBIN» U «BBICOKO YCTOWYHUBBINY XOPOIIO HU3BECTHBI
PSIIOBBIM CIEIMAIIICTAM B TaHHOW oOnactu (cM., Hanpumep, Payne et al., Antimicrobial Agents
and Chemotherapy 38:767-772 (1994); Hanaki et al., Antimicrobial Agents and Chemotherapy
30:11.20-11.26 (1995)). Jns ueneld HacCTOSIIEro H300peTeHUs: OakTepUabHBbIE IITAMMBI,
KOTOpBIE SIBJISIFOTCS BBICOKO YCTOMUMBBIMU K HUMHIIEHEMY, MPEIACTABISIIOT COOOH INTaMMBI, B
otHomeHun kotopbix MIC umuneHema cocrapiisieT > 16 MKr/mi, a OakTepuaibHBIE [ITAMMBI,

KOTOPBIC SABJIAIOTCA cnabo YCTOI\/'ILII/IBI:;IMI/I K HMMUIICHEMY, NPEACTABIIAIOT coboi mTaMMBI, B
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oTHoUeHn! KOTopbix MIC nmunenema coctasisier > 4 MKI/MIL

CoenuHeHUs1 B COOTBETCTBHH C HACTOSIIIUM U300pPETEHHEM MOTYT OBbITh HCIIOJIB30BAHbBI B
KOMOWHALNY ¢ UHTHOUTOPOM [-JTakTaMasbl JUisl JieueHUs] WH(EKIHH, BbI3bIBAEMbBIX IITAMMaMH,
NPONYUUPYIOIIMMHU [-TaKkTamasy, B JOMOJHEHHE K TeM HH(EKIHsIM, KOTOpble BKJIIOYEHBI B
AaHTUOAKTEpUANIbHBIM ~ CHEKTP  AaHTHOMOTHYECKOro  cpexncrsa. llpumepamu  Oaktepuid,
NPONYLUPYIOIINX P-akTaMasy, sIBISIOTCS Pseudomonas aeruginosa, Pseudomonas putida,
Enterobacter cloacae, Klebsiella pneumoniae, Klebsiella oxytoca, Escherichia coli, Serratia
marcescens, Enterobacter aerogenes, Enterobacter asburiae, Citrobacter freundii, Proteus
mirabilis, Morganella morganii, Providencia retigeri, Stenotrophomonas maltophilia n
Acinetobacter baumannii.

Kax mnpaBuno, »xenatenpHO NpUMEHATHh coenuHeHue ¢opmynbsl (I) B cmecn unm B
COYETAaHUU C MHTHMOUTOPOM [-JaKkTamMasbl WIM €ro mposiekapcTBoM. JKenaTreabHO NPUMEHSTh
coenuHeHue ¢opmynbl I B komMOuHammu ¢ WHrHOMTOpOM [3-nmaktamasbl kigaccoB A u C,
MIOCKOJIbKY COeUHEeHUs1 00JIaatoT CBOWCTBAMH YCTOMYMBOCTH K [-makTamase kiacca B. Takke
JKEJIATeNIbHO TPUMEHSTh coequHeHue ¢Gopmysibl I B KOMOMHAIIMM ¢ OJHMM HJIM HECKOJBKUMH
uHruouropamu B-makramassl kinacca A, C wmwmm D pansd [OMONHHUTENBHOTO OrpaHUYEHUs
BOCIIpUMMYHMBOCTH P-maktama. Kak yke ormedanoce, coenunenue ¢popmyJibl I u uarudurop -
JIaKTaMa3bl MOKHO BBOJUTH OTHENBbHO (OOHOBPEMEHHO WJIM B pasHOe BpeMsi) win B (opme
OJTHOW KOMITO3HUIIMH, COAeprKaliel 00a aKTUBHBIX HHIPEIHEHTA.

Penebakram, Tazo0akTam, KJIaBYJIaHOBasi KHUCJIOTA, CyjbOakTaMm, aBUOAKTaM W JApPYyTHUe
UHTUOUTOPBI  [-TaKTamasbl M MeTaJUIO-P-JaKkTamasbl, TOAXOMALIME MJisi TNPUMEHEHUS B
COOTBETCTBHH C HACTOSIIIUM H300peTeHHEM, BKIFOYAOT B ceOs Te, KOTOpbIE, KaK H3BECTHO,
NPOSIBJISIFOT UHTHOUPYIOLIYIO aKTHBHOCTh B OTHOIIEHHUH [P-JIaKTamas.

AOGOpeBHaTyphl, HCHOJB3yeMble B HACTOSIIEM HM300PETEeHHH, BKIIOYAIOT B cels
cnenyrommee: BogH. = BoxaHblil; ACN = aueronutpui, AcOH npencrasnsier coOoi yKCYCHYIO
kucinory, BLI = [-makramassbiii uaruourop; Bn = Oenswr;, BOC (mmm Boc) = t-
oyrunokcukapoonms, BOC,0 = nu-rper-Oyrunaukapbonar; CAN = HUTpAT Lepusi aMMOHUS,
CBZ (wm Cbz) = xapbobensokcu (anbrepHaTHBHO, Oen3mnokcukapbonmn), CDCl3 =
nevirepupoBanHbiii xyopodopm, CH3CN = aneronutpmr;, Co-karamuzarop = (R,R7)-N,N’-
ouc(3,5-nu-Tper-OyTrncanuipuiunes)- 1, 2-uuknorekcannuamuuo-kodanst (1)  1,1,1,3,3,3-
rekcadrop-2-(TpudTopmermn)nponas-2-ojsT, 00. koin. = obdwvem(bl) kojonkw; DBU = 1 8-
nnazabunmkino[5.4.0lyanen-7-en; DCC = nunuknorekcunkapboguumun, DCE = nuxiopataH;

DCM = IUXJIOPMETAH, DEAD = U3 TUJIA30ANKapOOKCUIIAT;, DIAD =

numsonponmnazoaukapookcunar,; DIEA wmm DIPEA = pumsonpomunTunamubd; DMA

numetunaneramun, DMAP = 4-numerunamunonupuaud wid N,N-IuMeTHIaMUHOTUPUINH,
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DMF = N,N-mgumerundopmamun, DMSO = nmumermncynsdokcun, EDC = 1-3Tun-3-(3-
IVMETHIIAMUHOIIPOIIIT)KapOOAMUMU, 5KB. WIHM 3KBUB. = 3KkBHBaJNEHT(bI), Et = sTunm, EsN =
tpusTinamuH, Et,O = stunenokcun, EA wmu EtOAc = stunanerar, EtOH = sTtanon; skB
npencTaBisier coOoil 3KkBUBaNeHTH, I = rpamM(el), FA mpencraBnser coOoil MypaBbUHYIO
KACIOTY, 9 wimd dYac wuiau dvac. = 4ac(el); HATU npencraBmsier coboit 1-
[6uc(aumermnamuno)meruiieH |- 1H-1,2,3-tpuazomno[4,5-b | nupununuii 3-okcun
rekcadropdocdar; hex = rexcan; HiVac = Bbicokuit Bakyym; HMDS = rekcamerunnucuiasuzm,
HOBT = l-rugpokcubensorpuazon, HPLC =  Bbicoko3(deKTuBHasE  JKUAKOCTHAS
xpomarorpadust; IPA = uzonponunossiii cnupt; 1IPrMgCl = nzonponunmaruus xnopun; IPAc =
mweonponwnanerar, JI wmu a1 = gurp(er);, LC/MS wmmu LC-MS = xkugkocTHas
xpomarorpadus/macc-criektpomerpusi, LDA = nutua aumzonponmiamun, M mpencrasisier
co00l MOJISIPHBIN; MUH = MUHYTa(b1); MI' = MUJUTUrpamMm(el); M1, MJI wnu MJI = Mumunutp(e),
mera-CPBA = wmera-xnopnepokcubensoiinas kuciora, MBL = wmeramnof-nakramaza; Me =
metm; MeCN = aneronutpus, MeOH = meranon, Mel= merunitogun; MITC = munumanbHas
UHruOuTOpHasi moporosasi koHueHtpauus; MOPS = 3-(N-mopdonuHo)nponaHcyibhOHOBas
kucnora, MPLC = sxuakoctHas xpomarorpadus cpennero pasienus; MTBE = merun-tper-
Oytunosslit 3¢pup; NBS = N-Opomcykimanmun, NCS = N-xnopcykuunnmun, AMP = snepro-
MarHuTHbIN pe3oHaHc; MS = macc-criektpometpusi, MW = MonekyisipHass macca, Pd/c =
najutaguii Ha yroe, OTf mpencrasnsier coboii tpudumat, PdCla(dppf). = [1,1’-6uc(nudennn-
dbochuno)-peppoueH|nuxaopnamianuii(1l), nu-t-BuDPPF-PACl, = 1,1'-Ouc(au-Tper-
oytundochuno)deppouen namtanuii xjopun, PE = merponeiinbiii 3¢up, PG = 3ammurHas
rpynna; Ph = ¢enun; PPTS = nupuaunuii nmapa-ronyoncyiasdonat, RP npencrasnser coboit
obpamennyro ¢asy; RP-HPLC= Beicoko3(deKkTUBHAs JKUAKOCTHAas Xpomarorpadus ¢
oOpamenHoit ¢aszoii; kt, k. T., K. T. mim KT = koMHaTHas Temneparypa; HaC. = HACHIIEHHBIN,
SFC mnpencraBisier coOOi CBEPXKPUTHUECKYIO JKUAKOCTHYIO Xxpomarorpadmuio; tBu = Tper-
oytun, TBAI = Terpabyrunammonusi Homun, TBAF = terpaOyrunammonust ¢ropun; TBS=
tper-Oyrunaumermncunmt, TBS-Cl = tper-Oyrunaumernncnmmnxaopun, TBDMS-Cl = Tper-
oytmnaumetmicumwxiopun, t-BuOH = tper-Oyranon; TBSO = TpeT-OyTHIAMMETUICUITNI,
TEA = tpustunamun; TEMPO mnpencrasisier coboit (2,2,6,6-TeTpaMeTUITUIePUINH- | -HJT)OUJT,
TFA = tpudtopykcycnas xucnora, THF = Tterparunpodypan; TLC = TtoHKOCHONHAsA
xpomarorpadpust; TMS= tpumernncummn, TMS-Cl = tpumermncwmnxiopun, TMS-1 =

TpuMmeTuincuuniionua; u TMS-N3 = TpuMeTuncunuiasua.

Crnoco0bbl ntostyueHnus coeaquaenuii hopmyasl (1):

PaCKprTbIe B HaCTOALIEM I/1306peTeHI/II/I COCAUHCHUA MOTYT OBITH MOJIYUCHBI U
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UCCIIEIOBAHBI COTJIACHO CJIEAYIOLIMM CXeMaM PeakLWd U IMpUMepaM WIH UX MOAH(HUKAIUAM C
MPUMEHEHUEM JIETKO NOCTYMHBIX HCXOAHBIX BELIECTB, PEAr€HTOB W TPAJAULMOHHBIX METOAMK
CHUHTe3a. B Takmx peakuusX TakxkKe sIBJSIeTCS BO3MOXKHBIM HMCIOJIb30BATb BAPUAHTBI, KOTOPbIE
caMu 1o ceOe M3BECTHBI CIELUANCTaM HACTOsIIeNd Oo0JacTH TEXHUKH, HO HE YIOMSHYTHI B
HACTOSIIEM ONHcaHuu Oonee nmoapodHo. Kpome Toro, npyrue crocoObl Moy4eHHst PaCKPbITHIX B
HACTOSIIIEM M300PETEHNH COETUHEHUH OyIyT JIETKO MOHATHBI CHENHUAINCTy HACTOsIIeNH 00IacTu
TeXHUKH B CBETE CIEAYHOLIEH CXEeMbl peakLuuu U NpuMepoB. Eciaum He OTMeueHO HHOe, BCe

NEPEMECHHBIC ONIPEACICHBI B HACTOSAIIECM OINMCAHUH.

Ob6mias cxema
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XpoMaHOpoMua A TpeBpaliaii B MPOMEKYTOYHOE coequHeHwe B myTtem peakiuu
couetanusi Mo Cy3yKH € MOCIEAYIOIMMH MAaHUNYJSIHUAMU ¢ (PYHKIIMOHAIBHOM Tpynmoi. 3arem
3amutHyto rpynmny (PG) B coennnenuu B ynansnu ¢ nonydernueMm ankokcuamuHa C, KOTOPBIN
KOHAeHcHupoBaiu ¢ kKertokucioto D ¢ monyuenuem coemunenuss E. Coenunenne E 3aTem
coenunsuii ¢ aMmuHoM F ¢ monyuenuem coenunenns G, ¢ KOTOPOTO CHUMAJIU 3ALIUTHBIC TPYIIbI
C TIOJIy4YEeHHEM KOHEUHOIrO MpOAyKTa. AJNbTepHAaTUBHO, coeaumHeHne C KOHACHCHUPOBAIU C

KETOAMHUI0OM H c MOCICAYHOINUM CHATHUEM 34alIUTHBIX TPyHni ¢ MDOJYYCHUEM KOHCUYHOIO

2
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npoaykrta. P-JlakramHoe mpomexyTrouHoe coenuHeHue F MokeT ObITh WM 3aKYIUIEHO Y
KOMMEPYECKUX UCTOYHUKOB, WJIH CHHTE3UPOBAHO Ha OCHOBE MPOLIEAYPHI, OMUCAHHON MOAPOOHO
B Jureparype (cm. EP 0229012). Takoii amMuH MOXeT OBbITh NpPEBpalleH B KOHEYHBIC
MOHOOAKTaMOBBIE COSNMHEHUSI, KaK TIOKAa3aHO BBILIE, METOIUKOH, MONOOHON MpencTaBIeHHON B

CIEeYIOIUX IpUMepax.

IIpomexyTounoe coenunenue 1

Tper-6yTii(S)-2-(amuuookcu)-2-((R)-6-0poMxpoMaH-2-I)IIPONAHOAT

ﬂ\ o Br
(@) (@]
0]

“NH,
-1

Cramus A: 6-bpomxpoman-2-kapOonoBas kucnora. K pactBopy >THin-6-OpomMxpomaH-2-

kapOokcunara (40 r, 140 mmonb), pacTBopeHHOMY B 3TaHose (200 mi), nobasmsn LiOH (16,8
r, 421 mmonb) B Boge (200 mur). Peakimonnyro cmeck nepemernsainu npu 20°C B Tedenue 1 u.
3aTeM peakLMOHHbIH PAacTBOP KOHLEHTPUPOBAIH MPUOIU3UTENBHO IO MOJIOBUHBI €ro o0bemMa H
MOAKUCISUIM TMPU MOMOIIM 6 H XJOPUCTOBOAOPOAHOW KUCHOTBI 10 3HadeHus pH 2 wu
sKCTparuposaiu stinaneratom (200 mi x 3). OObenuHEHHbIE OPraHUYECKHE CIIOM MPOMBIBAH
cojieBbIM pacTBOopoM (200 mi x 2), cymuan Han 6e3BogubiM NaxSOs u punbTpoBanu. @uabTpar
BBIMIAPUBATIM TPU TIOHIDKEHHOM JABJICHUU C TOJIyYE€HHEM YKa3aHHOTO COEAMHEHUS, KOTOpOe
HCIONB30BANM Cpa3y Ha cienyromeii craguu. '"H AMP (400 MI'u, chloroform-d) § 7.14-7.26 (m,
2H), 6.82 (d, J=9.00 I'u, 1H), 4.77 (dd, J=3.52, 7.43 T'u, 1H), 2.72-2.90 (m, 2H), 2.28-2.40 (m,
1H), 2.15-2.26 (m, 1H).

Cragus  B: 6-bpom-N-merokcu-N-metmwiaxpomas-2-kapOokcamun,. K cmecu  6-

OpomxpomaHn-2-kapOonoBoi kucnotel (35 r, 136 mmone) u TEA (57 miu, 410 mmons) B8 DMF
(500 mu) mobasnsmm HATU (78 r, 205 mmonw) u N,O-gumernnrunpokcuinamud (12,5 T, 205
MMOITb). PeakimionHyto cMech nepementrbanu npu 20°C B reuenue 18 yacos, 3areM pazOaBisuiu
Bomoii (500 wmut). Bopsbeiii cioit otmensiiu u skctparmpoBanmu  EtOAc (500 M x 3).
OObennHeHHbIE OPTraHUYECKHE CJIOM MPOMBIBAIH COJIEBBIM pacTBopoM (500 mut x 2), cyummm
Han Oe3BomHbIM NaxSQi, GUIBTPOBAIM W KOHLUEHTPUPOBAIHM TPU TMOHWKEHHOM IaBIICHHH.
[TonmyueHHBIIT OCTATOK OYHMINAIM METOAOM KOJOHOYHOH Xpomarorpadguu Ha CHIIMKaresne
(PE/EA=20:1 - 1:1) ¢ nonyuenuem ykazannoro coeaunenus. 'H SIMP (400 MI'u, chloroform-d)
5 8.13 (d, /=8.16 I'y, 2H), 7.91 (d, J=8.16 I'y, 2H), 7.40 (d, /=8.38 I'ry, 2H), 6.91 (d, J=8.60 I'w,
2H), 5.75 (s, 2H), 3.81 (s, 3H), 1.23-1.44 (m, 12H).
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Crapusa C: 1-(6-bpomxpoman-2-un)stanod. Pacteop 1,6 M merwumatust (77 ma, 123

mMmonb) B THF noGaBmsin mo kamisiM K pacTBopy 6-Opom-N-MeTokcH-N-MeTHIXpOMaH-2-
kapOokcamuna (18,4 r, 61,3 mmons) B 240 mn THF mpu -30°C. PeakumioHHyK CMech
nepememnBany B TedueHne 20 muH npu -10°C, 3arem racuim HaceimeHHbIM pactBopoM NH;Cl
(240 mi). Cmecp skcrparupoBamu EtOAc (240 mn x 3). OpraHuueckuil CIOW OTHEINSIH,
IPOMBIBAJIA COJIEBBIM pacTBOPOM (240 mit x 2), cymuian Hax cyib(aToM MarHus, GuiIbTpOBAIU
U KOHIIEHTPUPOBAJIHM TOA BakyyMoM. lIoJy4eHHBbIH OCTaTOK OYHUINAIM METOIOM KOJOHOYHOU
xpomarorpaduu Ha cunukaresie (PE/EA=20:1 - 3:1) ¢ nojiyueHHeM ykazaHHOTo coenuHenus. 'H
SAMP (400 MI', chloroform-d) 6 7.15-7.26 (m, 2H), 6.81 (d, J=8.61 I'u, 1H), 4.46 (dd, J=3.33,
8.80 I', 1H), 2.78-2.86 (m, 1H), 2.68-2.76 (m, 1H), 2.30 (s, 3H), 2.16-2.23 (m, 1H), 1.99-2.06
(m, 1H).

Cranus D: 1-(6-Bpomxpoman-2-un)stanoH. K pacteopy 1-(6-OpoMxpomaH-2-mi)3TaHOHA

(20 r, 78 mmonb) B MTBE (100 mu) 1 AcOH (100 mun) nobasmsuin KCN (15,31 1, 235 mMmonb).

Peaxnionnyro cmech nepemernnsany npu 25°C B TeueHue 2 4acoB B aTMocepe a3ora. 3arem
PEaKLMOHHYIO CcMech a00aBsuim mo KamisiM B 200 MJI HACBILIEHHOTO BOJHOTO pacTBOpa
kapOoHaTa HaTpus, a 3aTeM noOaBisIM KapOoOHAT HaTpus (TBEPHbIH) AN HEHTpaau3aLuu
peakunonHoro pactsopa. Cmece skcrparuposanu MTBE (200 mn x 3). Opranudeckuil cioit
OTHEJSUTH, TIPOMBIBAJIA COJIEBbIM pacTBopoM (100 mut x 3), cymunu Hax Oe3BogHbiM NaxSOs u
¢unbTpoBanu. @uUabTPAT KOHLEHTPUPOBAIU MO BaKyyMoM. [IOJydeHHBIH OCTATOK OYHINAIA
meronoMm ¢uen-xpomarorpadpuu (80 r mmokcunma kpemuws, 0-40% EtOAc B rekcane) ¢
nonyyeHueM ykazanHoro coeaunenus._'H SIMP (400 MI', chloroform-d) § 7.17-7.26 (m, 2H),
6.79 (dd, J=4.50, 8.41 ', 1H), 3.88-4.05 (m, 1H), 3.66 (s, 1H), 3.04 (br. s., 1H), 2.84-2.92 (m,
2H), 2.13-2.21 (m, 1H), 1.88-2.01 (m, 1H), 1.66-1.73 (m, 3H)

Cranusa E: 2-(6-bpomxpoman-2-min)-2-ruipokcunponanosas kuciora. K pacteopy 2-(6-

O6pomxpoman-2-mn)-2-ruapokcunponanaurpuia (11 r, 39 mmons) B AcOH (100 mu) mensieHHO
nobasnsin HCl (koHnenTpupoBanuyto, 112 min, 1360 Mmonb). PeakiiMOHHYIO CMeCh HarpeBasid
1o 110°C u nepememmBaiy B Te4eHHe 3 4acoOB B aTMoc(epe a30Ta, 3aTeM PEeaKIHOHHYI0 CMECh
KOHIIEHTPHPOBAIH TPU MOHMKEHHOM JaBJIEHUM C TOJyYeHHEM YKa3aHHOTo coenauHeHus. 'H
SAMP (400 MI'y, chloroform-d) & 7.14-7.21 (m, 2H), 6.64-6.74 (m, 1H), 4.23-4.30 (m, 1H), 4.08-
4.15 (m, 1H), 3.75-3.82 (m, 2H), 2.77-2.89 (m, 2H), 2.08-2.17 (m, 1H), 1.86-2.01 (m, 3H), 1.49-
1.65 (m, 3H)

Cranusa F: Tper-Oytun-2-(6-6pomxpomaHn-2-mn)-2-runpokcunponanoar. K cycnensum 2-

(6-OpomxpomaH-2-1i)-2-rupoKcUnponanoBoi kuciotsl (13,4 r, 44,5 mmons) B THF (200 mu)

nobasmsuu  (Z)-tper-Oytin-N N'-nuusonponmnkapbamumunar (44,6 1, 222 MMOIb).

2

Peakiinonnyro cmech nepememnany npu 75°C B TeyeHue 16 4, a 3aTeM KOHLIEHTPUPOBAIU B
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Bakyyme. L{uknorekcan (300 mut) moOaBlisyii K TOJYYEHHOMY OCTATKY, a MOJYYEHHYK) CMECh
unstpopamu  uepes Celite™. ®unbTpaT KOHLEHTPUpPOBaNM B BaKyyMe M MOIy4eHHOE
HEOUHINEHHOe Macyio ounmmann meronoMm ¢uem-xpomarorpaduu (SiO», PE-EtOAc, 3:1) ¢
nony4yeHueM ykazanHoro coenunenus. 'H SIMP (400 MI'n, chloroform-d) § 7.11-7.20 (m, 2H),
6.59-6.74 (m, 1H), 4.01-4.15 (m, 1H), 3.37-3.50 (m, 1H), 2.77-2.88 (m, 2H), 1.89-2.08 (m, 2H),
1.50 (d, J=9.04 'y, 12H)

Cragua G: Tper-Oytun-2-(aMuHOOKCH )-2-(6-6poMxpomaH-2-un)nponaHoar.  Tper-

OyTun-2-(6-6pomMxpomaH-2-un)-2-rugpokcunponasoatr (4 r, 11,2 MMonb) pacTBOPsUIM B CYyXOM
THF (50 min) B atmocdepe N2 u cmech oxnaxganu 1o 0°C. 3arem no0aBnisian OJHY MOPLIUIO
NaH (0,54 r, 13,4 mmoinb, 60%), a 3atrem nodasisun O-(Me3UTHICYILGOHII)-TUAPOKCHIAMIH
(2,89 1, 13,44 mmonb). PeakimonHyto cMech nepememmuany npu 0°C B TeueHue 2 4acoB, 3aTeEM
racunu HaceimeHHbIM BogHbIM NH4Cl (30 mur) u skcrparmpoBamu EtOAc (50 mi x 3).
OO0benHeHHbIe OPraHUYECKHe CIION MPOMBIBAIN COJIEBBIM pacTBOpoM (30 mit x 3), CylIMian Hax
Na2SO4, ¢unbTpoBaNM M KOHLEHTPHPOBAIM B BakyyMme. [lONy4eHHBIH OCTaTOK OYHUINAIN
METOJIOM KOJIOHO4HOH xpomatorpaduu Ha cunukarene (EtOAc/nentan=0~30%) ¢ nmony4yeHnem
ykazanHoro coepunenus. 'H SIMP (400 MI'n, chloroform-d) § 7.13-7.15 (m, 2H), 6.68 (t, J=8.8
I'u, 1H), 5.47 (s, 1H), 5.37 (s, 1H), 4.10-4.18 (m, 1H), 2.74-2.84 (m, 2H), 1.97-2.02 (m, 1H),
1.81-1.86 (m, 1H), 1.51 (s, 9H), 1.50(s, 9H).

Cranusa H: Tper-OyTui-2-(aMuHOOKCH )-2-(6-0pOMXPOMAaH-2- W1 )IPOHAHOAT

Br lo)
0 pasaenenve SFC Bu .
t-Bu. o o - o) 70
O«

O\NHZ

Br

4 crepeousomepa: I-1a, I-1b, I-1¢, I-1d

26,9 wMMoIb)

Tper-OyTin-2-(amuHOOKCH )-2-(6-OpoMxpoman-2-um)npornanoar (10 T,
otaensuii metonoM SFC (Kosonka: Chiralpak AD-3 250x50 mm 1D, 10 mxm. [TonerskHas dasa:
A: COz B: IPA (0,05% NH3.H>O). I'panuent: ot 5% no 40% B 3a 5 mun u ynepskusanue 40% B
Teyenune 2,5 muH, 3aTteM 5% B B Tedenue 2,5 mmH. Cxopocth moroka: 200 my/muH. Temr.
kosoHkH: 35°C. Jlnuua BomHbl: 220 HM) ¢ NOJy4YeHHEM coenuHeHus [-la (mepBwId 3JFOEHT),

coenunenust [-1b (Bropoii smoeHt), coenunenust I-1¢ (Tperuit smoent) u coenunenus 1-1d

(4eTBEPTHIH AIFOCHT).

Coenunenne I-la: LCMS : MS (ESI) m/z: 316.0 [M+H-56]"; 'H AMP (400 MTIw,

chloroform-d) § 7.12-7.14 (m, 2H), 6.65 (d, J = 9.6 Ty, 1H), 5.35 (s, 2H), 4.12 (dd, J= 1.6, 11.2
Ty, 1H), 2.73-2.81 (m, 2H), 1.94-1.99 (m, 1H), 1.81-1.85 (m, 1H), 1.50 (s, 3H), 1.49(s, 9H).
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Coenunenne I-1b: LCMS : MS (ESI) m/z: 316.0 [M+H-56]"; 'H SIMP (400 ML,

chloroform-d) § 7.14-7.16 (m, 2H), 6.68 (d, J = 9.6 T', 1H), 5.38 (s, 2H), 4.15 (dd, J=1.6, 11.2
Iy, 1H), 2.76-2.83 (m, 2H), 1.97-2.02 (m, 1H), 1.84-1.87 (m, 1H), 1.52 (s, 3H), 1.51(s, 9H).

Coenunenne I-1c: LCMS : MS (ESD) m/z: 316.0 [M+H-56]%; 'H SIMP (400 ML,

chloroform-d) § 7.14-7.16 (m, 2H), 6.70 (d, J = 8.4 T, 1H), 5.49 (s, 2H), 4.15 (dd, J= 1.6, 11.2
Iy, 1H), 2.75-2.85 (m, 2H), 2.02-2.06 (m, 1H), 1.84-1.86 (m, 1H), 1.53 (s, 3H), 1.52 (s, 9H).

Coenunenne I-1d: LCMS : MS (ESI) m/z: 316.0 [M+H-56]"; 'H SIMP (400 ML,

chloroform-d) & 7.14-7.16 (m, 2H), 6.70 (d, J = 9.6 T, 1H), 5.48 (s, 2H), 4.16 (dd, J=1.6, 11.2
Iy, 1H), 2.78-2.85 (m, 2H), 2.01-2.06 (m, 1H), 1.84-1.89 (m, 1H), 1.52 (s, 3H), 1.51(s, 9H).

IIpomesxyTodHOE CoequHeHue 2.

Tper-6yTmn(3-(4-(4.4.5.5-rerpameri-1.3.2-mnokcaboposag-2-mi)-/ H-nupazon-1-

ua)oponu)kapdamar
Br
S
O O
O.
NH,

[-2

Cragusa A: DOrtun-4-okco-4H-xpomen-2-kapbokcunar. Hartpuit (41 r, 1,8 w™onb)

2

pacTBOpsuH B a0CONMFOTHOM 3TaHoue (2 1), a 3arem nodasisin 1-(2-runpokcudenun)stanon (50
r, 367 mmonb) u gudTwiokcanat (140 r, 960 mmonp). Cmech mepememmBanu npu 78°C B
TeyeHune 1 4, 3aTeM oxyaxxaanu U nodaensin koHueHTpupoBaHHyro HCI, moka 3nauenue pH
cmecu He ctano 1. 3arem cmech nepememuBanu npu 78°C B TeueHue 1 4, oxnaxxpaniu u
¢dunbTpoBau. OUIBTPAT KOHIEHTPUPOBAIH C MOJTYUYEHHEM HEOUUIIIEHHOTO MPOAYKTa, KOTOPBIH
pactBopsuiu B Bozae (450 mur) u skcrparuposanu stujanerarom (3 x 500 mur). OpraHuyeckuii
CIIOW OTJEJISIIH, CYLIIIN HaJl O€3BOHBIM CYJIb(paTOM HATPHUS U KOHIEHTpupoBanu. [lomyueHHbIi
ocratok ounmanu Ha cumikarene (PE:EA = 10:1 - 5:1) no ykasanHoro coenusenus. 'H SIMP
(400MI 1, chloroform-d) & 8.24 - 8.20 (m, 1H), 7.80 - 7.73 (m, 1H), 7.63 (d, J=8.6 'y, 1H), 7.47
(t, J=7.5Tn, 1H), 7.16 (s, 1H), 448 (q, J=7.1 I'y, 2H), 1.45 (t, J=7.1 I'u, 3H)

Crapgusa B: Oruixpoman-2-kapOokcunar. YKCycHYIO KHCHOTY (40 1) nmoOaBisiu K

pacTBopy 3THI-4-0kc0o-4H-xpomen-2-kapookcunara (103 r, 470 mmone) u namnanus/yris (5 ) B
abcomoTtHOM 3Tanone (1,2 ;). Cmecy nmepememuBanu B armocepe Hz (50 pyHT/KB AHOIIM) B
teyeHue 20 4acoB, 3aTeM (UIBTPOBAIH Yepe3 CHIIMKAreNlb U KOHLEHTPHPOBAIHU C MOJNYyYEHHEM

ykazaHHoro coemunenus. 'H SIMP (400MTI'w, chloroform-d) § 7.14 - 7.07 (m, 1H), 7.02 (d, J=7.3
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Iy, 1H), 6.92 (d, J=8.2 T'y, 1H), 6.89 - 6.83 (m, 1H), 4.71 (dd, J=3.4, 7.6 T, 1H), 4.25 (q, J=7.1
Ty, 2H), 2.87 - 2.73 (m, 2H), 2.30 - 2.16 (m, 2H), 1.29 (t, J=7.1 T'y, 3H)
Cragus C: DTun-6-6pomxpoman-2-kapookcunar. K cmecu sTmixpomaH-2-kapOokcuiaTa

(96 1, 465 mmonb) B CH2Clz (900 M) 1 AcOH (100 mim) noGasssinu o karusiM Bra (372 mmonns,

19 mn). Peakunonnyro cmech nepememusanu rnpu 30°C B Teuenune 1,5 vaca, 3areM paszmessuiu
mexxny DCM (600 man x 3) u H2O (400 mnm x 3). Opranuueckuil cioil oTaemnsuiy,
KOHLIEHTPUPOBAIN B BakyyMme, a 3ateM nobasisuin pactBop K2COs no 3Hauenust pH 7. 3atem
cmech skcTparupoBamn DCM (400 mMa X 2) W OpraHWYeCKHH CJIOH KOHLIEHTPUPOBAIU C
MONyYeHHEM yKa3aHHOro coenunenus. 'H SIMP (400MIu, chloroform-d) § 7.21 - 7.09 (m, 2H),
6.81 -6.74 (m, 1H), 4.68 (d, J=2.9 'y, 1H), 427 - 4.17 (m, 2H), 2.81 - 2.64 (m, 2H), 2.25 - 2.10
(m, 2H), 1.26 (d, J=3.5T'y, 3H)

Cramus  D: (6-bpomxpoman-2-un)meranon. K  cmecn  3THI-6-OpoMxpomaH-2-

kapOokcunara (20 r, 70 mmons) B cyxom THF (200 mut) nobasnsiau 6opruapun autus (4,6 r, 210
MMOJb). PeakinonHyro cmech mnepemermmBaiu npu 0°C B TedyeHue 3 4YacoOB, 3aTeM TacCHIIU
nobasnenrem H>O (300 mu). Cmech pasmensn mexny EA (200 ma x 3) u H2O (150 mn x 3).
OpraHuveckuii CJIOH OTHENSIM M KOHLEHTPUPOBAJIHM C TOJYYEHUEM YKa3aHHOTO COCIUHEHMS,
KOTOpOE MCIOL30BaIM cpa3y 6e3 JomomHuTenbHol ounctku. 'H SIMP (400MI 1, chloroform-d)
8 7.19 (br. s., 2H), 6.76 - 6.66 (m, 1H), 4.14 - 407 (m, 1H), 3.88 - 3.73 (m, 2H), 2.87 (d, /=5.9
I'u, 1H), 2.81 -2.72 (m, 1H), 2.00 - 1.92 (m, 1H), 1.85 (d, /=5.5 Ty, 1H)

Cranusa E: 6-bpomxpoman-2-kapbanbaerua. K cmecu (COCl): (3,5 mi, 40 mmoinb) B
DCM (100 mn) mobasmsiiu DMSO (5,7 mn, 80 mmonb) mpu -78°C B armocdepe No.
Peakunonnyto cmech nepemernusain npu -78°C B Teuenue 0,5 vaca. 3arem (6-OpomMxpomaH-2-
wi)MeTaHoa (6,5 r, 27 MmMonb)), pactBopennbiii B DCM (100 mut), 1oOaBisiiv K peakUuOHHON
cmecu nipu -78°C. PeakinoHHyro cMech nepemMermusaiu npu -78°C B TeueHue 1 udaca. 3atem
TEA (22 mi, 160 mMonb) no0aBisiii K peakiuoHHON cMmecH mnpu -78°C. PeakIMOHHYIO CMecCh
nepemermmBanu npu -78°C B Teuenue 1 ygaca, 3atem pasdasisuiu Bomoii (200 mut). BoxgHblii croit
otaensu u skctparuposain DCM (100 mur). OObenuHEeHHbIE OPraHMYECKUe CIIOW CYIIUIN HAM
NazS04, GuapTpOBaATN M KOHIEHTPUPOBAIH B BAKYYME C IMOJIYYEHUEM YKa3aHHOTO COSAMHEHHUS,
KOTOpPOe MCIONb30BAIM Cpa3y Ha cilefylomed craguu Oe3 oumctku. 'H SMP (400 MIw,
chloroform-d) & 9.81 (s, 1H), 7.20 (br s, 2H), 6.84 (br d, J=8.61 I'u, 1H), 4.49 (br dd, J=3.13,
8.61 I'y, 1H), 2.78 (br d, /=5.09 I'y, 2H), 2.25-2.30 (m, 1H), 2.08 (br d, /=7.43 ', 1H)

Cranusa F: 2-(6-bpomxpoman-2-ni)-2-ruipOKCHALETOHUTPIIL. PacTBOp 6-OpoMxpomaH-

2-kapOansneruna (7 r, 29 mmons) B MTBE (70 mut) u unanokanus (5,7 r, 87 MMOIb) CMeLTUBaIN
¢ AcOH (70 min) u nepememnBanu B TeueHue 48 gacos npu 25°C B armocdepe a3ora. 3arem

PEaKIMOHHYI0 cMech aobaBisii mo kKarusiM B 200 MJT HACBIIIEHHOTO BOJIHOTO PacTBOpa



93

kapOOHaTa HaTpUS NMPH MEAJICHHOM IEPEMEIINBAHUH, a 3aTeM J00aBIsUTM TBEPAbIH KapOOHAT
HaTpus 10 JOCTHUXKEHHs HelTpanpHOro 3HadeHus pH y pacteopa. 3aTeM peakLMOHHYIO CMEChH
skctparuposann MTBE (200 mu x 3). OpraHuueckuil ciol OTAENSUIH, MPOMBIBAIU COJIEBBIM
pactBopom (100 mn x 3), cymmmuin Hax Oe3BomHbiM NapSOs4 u dumbTpoBamu. @uiabTpar
KOHLIEHTPUPOBAIN B BakyyMe. [1oTy4eHHBIi OCTaTOK OYMIIAIN METOOM (puern-xpomaTtorpaduu
(80 r quokcuna kpemuus, 0-40% EtOAc B rekcane) ¢ MonyueHHeM YKa3aHHOTO coefuHenus. 'H
SAMP (400 MI'h, chloroform-d) & 7.20-7.25 (m, 2H), 6.77 (br d, /=939 I'y, 1H), 4.65 (brt, J =
3.91I'y, 1H), 4.20-4.27 (m, 1H), 2.78-2.97 (m, 3H), 2.10-2.19 (m, 1H), 1.95-2.04 (m, 1H)

Cragua G: Merun-2-(6-OpomxpomaH-2-un)-2-ruapokcuanerar. K pacropy 2-(6-

OpomMxpoman-2-un)-2-runpokcuaneronurpmwia (3,6 r, 13,4 mmonp) B Meranone (50 i)
nobasnsimn HCI-MeOH (200 min, 800 mMmonb, 4 M). PeakunoHHy0 cCMeCh NepeMeLINBalu B
tederne 16 vacos npu 20°C B atmocepe azoTa. 3aTeM pacTBOPUTENH YIAASUTH MOJ BAKYYMOM C
HIOJTyYeHHEM YKa3aHHOTO COSAMHEHHs, KOTOPOe MCIOIb30BANIM CPa3y Ha ClENyIoel craaun 0e3
ounctku. 'H AMP (400MI', DMSO-ds) & 7.27 - 7.15 (m, 2H), 6.74 - 6.60 (m, 1H), 6.75 - 6.58
(m, 1H), 4.39 - 4.26 (m, 1H), 4.18 - 4.13 (m, 1H), 3.7 (br s, 3H), 3.16 (s, 1H), 3.06 (s, 1H), 2.87 -
2.69 (m, 2H), 2.04 - 1.70 (m, 2H)

Cranusa H: 2-(6-bpomxpomaH-2-1i)-2-rHAPOKCUYKCYCHas kucnora. K pactBopy merwi-

2-(6-6pomxpoman-2-mn)-2-runpokcuanerara (4,3 r, 14,3 mmons) B THF (20 M) u Bozme (20 mu)
nobasnmsim LiIOH (1,03 1, 42,8 mmonb) mpu 0°C. PeakMOHHYIO CMeCh MEpeMeIIMBaIi B
teyenne 3 uacoB npu 0°C, 3arem 3HaueHue pH peakuMOHHONW CMeCH NOBOAWIM 1O 2 MpU
nomorwu 1 M HCI. Cmecs skctparuposaiu EtOAc (150 mn x 3). OObeanHEeHHBIE OPraHuYeCKHe

CIIOM TPOMBIBAJIM COJIEBBIM pacTtBopoM (40 mu x 3), cymwmmu Han Oe3BomHbiM NaxSOs u
¢unbTpoBanu. PUIBTPAT PACTBOPUTENS YAASUIA TOA BAaKYYMOM C TOJYYEHHEM YKa3aHHOTO
COeMHEHNs, KOTOPOe HCIOJL30BaNH cpasy 0e3 momonHuTensHol ounctky. 'H SAMP (400MI L,
DMSO-ds) 6 7.27 - 7.17 (m, 2H), 6.65 (dd, J=8.6, 20.0 'y, 1H), 4.30 (br d, /=11.0 'y, 1H), 4.23
-4.13 (m, 2H), 2.83 -2.71 (m, 2H), 1.96 - 1.80 (m, 2H)

Crapusa 1. Tper-Oytun-2-(6-6pomxpoman-2-mn)-2-ruapokcuanerar. K pacrsopy 2-(6-

OpomMxpomaH-2-mi)-2-ruipokcuykcycHor kucnotel (4,1 1, 14,3 mmonb) B THF (100 wmn)
nobasnsimn  (Z)-tper-Oyrun-N,N'-gumsonpommikapdbamumumar (14,3 1, 71  mmonb).
Peaknnonnyto cMmech nepememuBain B TeueHue 10 gacos mpu 60°C B atMocdepe a3oTa, 3aTeM
PEaKLMOHHBIN PaCTBOPHUTENb YAAISUIM B Bakyyme. [lonydeHHBIH OCTATOK OYHINAIH METOJOM
daewm-xpomarorpaduu (Si0z, 0-40% EtOAc B rekcaHe) ¢ MOJy4YeHHEM YKa3aHHOTO COSTUHEHUSI.
'H AMP (400MT1, chloroform-d) & 7.22 - 7.14 (m, 2H), 6.75 - 6.60 (m, 1H), 4.35 - 429 (m,
1H), 4.28 - 420 (m, 1H), 3.13 - 3.02 (m, 1H), 3.13 - 3.01 (m, 1H), 3.13 - 3.01 (m, 1H), 2.92 -
2.78 (m, 2H), 2.04 - 1.96 (m, 1H), 1.92 - 1.84 (m, 1H), 1.51 (d, /=8.8 'y, 9H)
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Cranus J: O-(Me3uTuncyab¢ OHII )THIPOKCHIAMUH. PactBop (E)-aTun-N-

(MesuTmncynbponmn)okcuanerumunata (2,5 r, 8,8 mmonp) B 1,4-nuokcane (3 M) oxXJaknaiu
1o 0°C u MeIJIeHHO 10 KaruisiM qo0aBisuiy nepxyiopHyro kucioty (0,90 mi, 0,90 mmoins). [Tocne
nepeMelnBaHus B TeueHHe 15 MHHYT pPEeakUMOHHYK CcMech mnopamenaduBanu. K
NOAINENAYNBAEMON PEAKIMOHHON cMecH no0aBisiu Bomy (25 mut) M TpeT-OyTHIMETHIIOBBIN
apup (25 wmu). IlomyueHHYIO PEaKUUOHHYI) CMECh 3KCTPAarupoBajll TPeT-OyTUIMETHIIOBBIM
a¢upom (3 x 25 mu). OObeqUHEHHBIE OPTAHUYECKUE CIIOM HEUTPATU30BAIH, YACTUYHO CYLIMIIN
Haj Oe3BOAHBIM KapOOHATOM Kajus, a 3aTeM (uiabTpoBanu. PUIbTpaT KOHLEHTPUPOBAIU O
oOmero oobema MeHee, yeM 10 mu1, 3areM BbutMBaMU B 30 MII JIENSIHOTO I'eKCaHa U OCTaBJISUIN
s kpuctamnmsauud Ha 30 MuHyT. IlonmyuyeHHbIE KpPHUCTAUIBI YKAa3aHHOTO COEIUHEHUs
BBIIENAIM (puiabTpanMeldl W HCIONB30BAIM HAa CIEAyIOIeH CTaguu Oe3 JOINOJHUTEIbHON
OUYHUCTKHU.

Crapusa K: Tper-Oyrun-2-(aMuHOOKCH)-2-(6-OpomxpomaH-2-un)anerar. TpeT-OyTun-2-

(6-6pomxpomaH-2-un)-2-ruapokcuanerat (1,0 r, 2,9 mmonb) pacteopsiiu B cyxom THF (16 m)
B armoc(epe Na. Cmech oxnaxknanu 1o 0°C, 3arem noGasnsiin onny nopimto NaH (0,14 r, 3,5
mMontb, 60%), a 3atem nobasnsn O-(mesutuncyabdonmn)ruapokcunamud (0,75 T, 3,5 MMoJb).
Peakunonnyro cMmech nepememmusanu npu 0°C B TeueHne 2 4acoB, 3aTe€M TaCUIIU JIESTHONW BOJIOM
(20 m1) m axcrparupoBanu EtOAc (3 x 15 mu). O0bennHeHHbIE OpraHUYECKHe CJIOU TPOMBIBAIIU
HACBIIEHHBIM COeBbIM pacTBopoM (30 mu x 3), cymmmm Hax NapSOs, ¢unbTpoBaM U
KOHLIEHTpUpOBaNM B Bakyyme. [loMydeHHBbII OCTaTOK OYHINAJIA METOAOM KOJOHOYHOM
xpomarorpadpun Ha cumukarene (SiOz, EtOAc/Tlenran = 0~20%) ¢ MOJIy4eHHEM YKa3aHHOTO
coequnenusi. LC-MS (ESI) paccuurano mist C1sH20BrNOs [M+H-56]+:302.0, nony4eno: 302.0;
304.0

Cranus L: Tper-6ytuii-2-(aMUHOOKCH )-2-(6-0pOMXPOMaH-2-1J1 )aLleTaT

Br Br
0] 0]
>l\ pacuennenue SFC ﬂ\ * A *
(o) 6] (@) O
HaN"C HaN©

4 crepeousomepa: 1-2a, 1-2b, 1-2c, I-2d

Tper-Oytun-2-(aMmuHOOKCH )-2-(6-OpoMxpoman-2-un)anerar (4,2 1, 11,7 wMmonb)

otaensuin meronoM SFC (Komonka: Chiralpak AD-3 250x30 mm LD, 5 mxm. IlogsuxkHas ¢asa:
A: CO;z B: IPA (0,05% NH3xH>0). I'paguent: ot 5% no 40% B 3a 5 mun u yaepxusanue 40% B
teuenne 2,5 muH, 3ateM 5% B B Teuenme 2,5 mun Ckopocts moroka: 75 mur/mun. Tewm.
konoHku: 35°C. JlnuHa BomHbI: 220 HM) C TONYYEHHEM YETHIPEX H30MEPOB B IOPSIKE

AIIOUPOBAHUSI.
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Coenunenne I-2a: LC/MS @ MS (ESI) m/z: 302.1 [M+H*1-56]. 'H SMP (400MIw,

chloroform-d) § 7.18 - 7.16 (m, 2H), 6.72 - 6.69 (m, 1H), 5.82 (br s, 1H), 4.32 (d, J=4.0 T'w, 1H),
427 -4.22 (m, 1H), 2.82-2.76 (m, 2H), 2.02-1.97 (m, 1H), 1.51 (s, 9H).

Coenunenne 1-2b: LC/MS : MS (ESI) m/z: 302.1 [M+H*t-56]. 'H SIMP (400MIw,

chloroform-d) § 7.18 - 7.16 (m, 2H), 6.72 - 6.69 (m, 1H), 5.82 (br s, 1H), 4.32 (d, J=4.0 T'w, 1H),
427 -4.22 (m, 1H), 2.82-2.73 (m, 2H), 2.03-1.97 (m, 1H), 1.51 (s, 9H).

Coenmnenne I-2c: LC/MS @ MS (ESI) m/z: 302.1 [M+H*'-56]. 'H SIMP (400MIw,

CHLOROFORM-d) § 7.17 - 7.15 (m, 2H), 6.69 (d, J=8.0 ', 9H), 5.88 (br s, 1H), 4.33-4.30 (m,
1H), 4.24 - 4.23 (m, 1H), 2.88-2.81 (m, 2H), 2.07-1.97 (m, 1H), 1.53 (d, J=2.8 T'w, 9H).

Coenunenne 1-2d: LC/MS : MS (ESD) m/z: 302.1 [M+H'-56]. 'H SMP (400MTL,

CHLOROFORM-d) & 7.16 - 7.14 (m, 2H), 6.68 (dd, J=2.8, 8.4 T'u, 1H), 5.89 (br s, 1H), 4.33-
4.29 (m, 1H), 4.24 - 422 (m, 1H), 2.86-2.76 (m, 2H), 2.06-1.95 (m, 1H), 1.53 (d, J=3.2 T, 9H).

IIpomesxyToyHOe coenuHenue 3

Tper-6yTmn(3-(4-(4.4.5.5-rerpamerun-1.3.2-mnokcaboposag-2-mi)- 1 H-nupaszon-1-

WI)OPOIuI)kapbamar
=N
O\B/QN
I
AN
-3 NHBoc

PactBop 4-(4,4,5,5-terpamerun-1,3,2-nuokcadboponan-2-un)-1H-mupazona (0,82 r, 4,2
MMOJIb), TpeT-OyTri(3-6pomnponun)kapdbamara (1 r, 4,2 mmons) u Cs2COs (2,1 1, 6,3 MMoub) B
DMF (10 mu1) mepeMeminBaiy MPH K. T. BCKO HOYb. 3aT€M PEAKIHOHHYIO CMeChb pa30aBiisiiv
Bomor (30 mu) u skcrparupoanu EtOAc (3 x 10 mu). OObpenuHeHHbIE OPTraHUYECKHE CJIOU
cymmm Han MgSO4 ¥ KOHIEHTPHPOBAIH C MOJYYSHUEM HEOUYHUINEHHOTO MPOAYKTA, KOTOPBIH
ounmanu Ha koyoHke Biotage SiO» (24 1) u smrouposamu rekcanom/EtOAc (0-100%) ¢
noJiy4eHneM ykazanHoro coequHenus. LC-MS [M+1]: m/z 352.44

IIpomexyTouHOe coenuHeHue 4

(S)-3-(2-(2-((mpem-byTokcukapOOHWI )aMUHO ) TUA30-4-1J1)-2-0KCOaLleTaMUI0 )-2.2-

IUMETHII-4-0KCOa3eTHIMH- 1 -1ja FI/II[DOCVJ'Ibd)aT

O H
N
0 Nf‘\«O \iiOSOgH
Iy~ o
O H S
-4
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K  pactBopy  2-(2-((Tper-OyTOKCHMKapOOHMI)aMUHO )THA30JI-4-11)-2-0KCOYKCY CHOM
KUCIOTHI (2 T, 7,4 MMonb), (S)-3-amMuHO-2,2-1uMeTHII-4-0Kcoa3eTuanH- 1 -1 ruapocyibdarta (3,1
r, 14,7 mmonb, CAS: 102507-49-3) u nupuauna (1,782 mu, 22,04 mmons) B MeCN (36,7 mu)
nobassuiu EDC (3,5 1, 18,4 Mmmoup) ipu 0°C. PeakinoHHYIO CMeCh OCTaBJISUIH HarpeBaThCs 10
TeMIepaTypbl OKpPYKarollel cpeabl BCKO HO4Yb. Yepes 16 4 peakIMOHHYKO CMECh BbUIMBAJIU B
conesoii pactBop (100 mut) u skcrparuposanii MeCN (50 mur). OObennHEHHbIE OPTaHUYECKUE
cion cyuy Hag MgSOs, GunbTpoBa N U KOHLEHTPUPOBAIU B BakyyMe. I1omy4deHHbI ocTaTok
ounmanu MerogoMm (rnem-xpomarorpaduu Ha SiO2 wu  smoupoBanm  rexcaHamu/(3:1
EtOAc/EtOH) 0-100% ¢ monydenuem ykaszanHoro coenuaenus. LC-MS [M + H]: m/z 465 .2

IIpomexyTouHOE coeauHeHue 5

Tper-6yTiii(S)-(2-((Tper-OyTrnaumMe TUiICUInI JOkCH )-3-(4-(4.4.5.5-terpamerun-1.3.2-

nuoxcaboponad-2-un)-I H-nupaszon-1-wnoponwi)kapdbamar

o J1BS
/EE\ J\/NHBOC
N
O‘I,3 X
e} -5

>jr

KapOonat nesust (4,9 r, 15 Mmonbp) n1o0aBisiim K CMECH KOMHATHOH TeMIeparypsl 4-

(4,4,5,5-terpameri-1,3,2-nuokcaboponan-2-un)-1H-nupazona (2,4 r, 12,5 mmomb)), Tper-
OyTin(3-6pom-(S)-2-((TpeT-Oy THIANME THIIC MITIIT )OKCH )ITporiui )kapObamara (4,6 r, 12,5 Mmoub))
B 10 mn DMF. Peakiuonnyro cmech mnepememuBanu npu 60°C BCHO HOYb, a 3aTeM
nepemervBanu pu 70°C B reyenue 24 vacos. [Tpu nomommu LC-MS Habroqamu OCHOBHO# MUK
npoaykTa. PeakimoHHYI CMech OXJakaanu 10 K. T. u pasdasisuin EtOAc u Bomoii. BonHbiit
cnoit otaensuin u 3kcrparupoBain EtOAc. OObennHeHHbIE OPraHUYECKHE CJIOU TPOMBIBAIIN
COJNIEBBIM pacTBOpoM, cymmwin Hagy MgSO4, GuibTpoBaIM M KOHIEHTPUPOBAIA B BaKyyMe.
ITonmy4yeHHBIN OCTATOK OYHIIAIA METOIOM KOJIOHOYHOW XpoMmaTorpaguu Ha CHIIMKarejie ¢
stoupoBanreM EtOAc/msorekcanom (5~60%) ¢ monmydeHuem ykaszaHHoro coenunenus. LC-MS
[M+H]: mz482.5
IIpomexyTo4HOE coenuHeHue 6

Tper-6yTui-3-((mpem-6yrokcukapoonun)amunao)-3-((4-(4.4.5.5-rerpamermi-1.3,2-

nuokcaboponan-2-mi)-1 H-tiupasoli- 1 -wi)merwn)azeruaus- 1 -kapOokcunat

o NH
:B—</:'?‘ N-
o =N Boc
1-6
Cranus A: Tper-OyTui-3-((mpem-0yTokcukapOOHMII )AMHHO)-3 -

(((meTnncynbhOHWUIT)OKCH )MeTHIT)-a3eThnH- | -kapOokcmnar. K pacteopy tper-Oytun-3-((mpem-
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OyTOoKCcHKapOOHMIT)aMUHO)-3-(THAPOKCUMETHI )a3eTuANH- 1 -kapOokcunaTa (500 mr, 1,65 mmoinb)
B CHCl; (5 min) nobasnsu DIPEA (0,32 mn, 1,8 mmonb) u Mmetancyabdormtxinopua (0,14 mu,
1,8 MMonb). PeaknimoHHYI0 CMeCh MepeMelInBali NPy K. T. B T€YeHUE 3 4, 3aTeM pa30aBisuu
DCM, mnpombBanu HaceiumeHHbiM NH4Cl, coneBbiM pacTBopoMm, cymmiud Han NaxSOs u
¢unbTpoBanu. PuibTpaT pPACTBOPUTENS YAAISIM B BaKyyMe C IIOJYYEHHEM YKa3aHHOTO
coequHenusi. LC-MS [M+1]: m/z 381.49.

Cranusa B: Tper-Oyrun 3-((mpem-6yTokcukapOboHmn)amMubo)-3-((4-(4.4.5.5-terpaMeTiii-

1,3.2-nnokcaboponan-2-wn)-/ H-nupaszon-1-wi)merun)azerunun-1-kapbokcunar. K  pacteopy

TpeT-OyTuin-3-((mpem-0yrokcukapOoHmin)aMuHO)-3 -(((MeTHCy T OHMIT)OKCH )METUIT )a3€TUANH-
1-xapOoxcunara (0,63 r, 1,65 mmons) B DMF (5 mn) nobasnsimu 4-(4,4,5,5-rerpamerun-1,3,2-
arokcaboponan-2-un)-/H-mupazon (0,32 r, 1,65 mmons) u Cs2COs (1,08 1, 3,3 mmolb).
PeakiioHHYI0 cMech MepeMelInBaid NpH K. T. BCKO HOub, 3areM pasbasmsumn EtOAc,
NPOMBIBAIM BOJOH M COJIEBBIM pacTBOpoM, cyurmian Hax NaxSOs u uisrpoBanu. ®@uimbrpar
pacTBopuTeNs yaamsuin B BakyyMme. [lonydeHHBIH OCTaTOK OYMINAIM METOIOM KOJIOHOYHOH
xpomarorpaduu Ha cuiukarene Redi 24 g gold, smouposanu EtOAc/rekcanom (0-30%, 6 00.
kou.; 30%, 10 00. koJ1.) ¢ mony4yeHuneM ykasanHoro coequHenust. LC-MS [M+1]: m/z 480.53.
IIpomesxyTouHoe coequHenue 7

(6-bpoMxpoMaH-2-1J1 )METAHOJI

Br

O
OH

6-bpomxpomaH-2-kapOoHoByr0 KuCIOTY (7,0 T, 7,8 MMOJIB) pacTBOPsUIM B OE3BOJHOM
THF (136 mn) u cmech npoaysaiiu N» B Teuenue S muH. K aTomy pactBopy npu 0°C mobapmsiiu
KOMIUTIEKCHOe coenuHeHue Oopana u terparuapodypana (45 mui, 45 MMONb), a TOJYYEHHYIO
CMECh TEepEeMELINBAIN MPH K. T. B T€YCHHE 3 4acoB. Peakuuio racmin 100aBI€HHEM BOJBI, a
NOJIY4EeHHYI0 cMech skcTparupoaiu EOAc (2 x 50 mur). OObennHEeHHbIE OPraHuYecKHe CJIOU
NPOMBIBAJIM COJIEBBIM PAaCTBOPOM, CYIIMJIH Haj Cyib(aroM HaTpus, QUIBTPOBAIA U
KOoHUIeHTpupoBanu. [lonydenHsiii octarok ounmmanu Ha kononke ISCO (3:1 EtOAc:EtOH/rekcan
0-80%) ¢ monmy4eHHeM YKa3aHHOTO COEAMHEHUs B BHIE pauemmuueckoi cmecu. LC-MS [M+1]:
m/z 243.02.

Br Br
pacienieHue SFC .

@) g O

OH OH

2 crepeomsomepa I-7a, I-7b
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Panemmueckyro cmece otaensuin merogoM SFC (Komorka: Chiralpak AD-3 150 x 4,6 mm
LD, 3 mxm. [Togsmxaas ¢aza: A: COz B: stanon (0,05% DEA), rpagueHT, ¢ monyueHHeM IBYX
sHaHTHOMEpoB [-7a n I-7b.

IIpomexyTouHOe coenuHenue 8

(7-bpomxpoman-3-ua)meranon U (7-0poMxpoMaH-3-1Jjl )METAHOI

OH

Craqusi ~ A:  4-bpowm-1-(6pommermn)-2-fionOen3on.  PactBop  4-Opom-2-tion-1-

metundensona (16 r, 53 mmons) B CICH2CH2Cl (80 mi) nepememusanu npu 20°C B atmocdepe
asora. bensoumnnepoxcun (0,64 r, 2,6 mmonp) u NBS (10,4 1, 58 MMonb) 100aBisiiu K pacTBOpY
OIMH pa3, a MOJy4YeHHYK cMech HarpeBaiu A0 90°C B TeueHue 5 4. PeaklMoOHHYIO CMeCh
ocraBisun oxnaxaarbest g0 20°C. ITonydeHHBI 0CafOK OT(UIBTPOBBIBAIN M MPOMBIBAIH

EtOAc (10 mu). ®@unbrpar cymmnn Hag Na,SOs u ¢unprpoBamn. PuibTpaT pacTBOPUTEN

YOI TPU  TOHMKEHHOM  JaBjeHWW. [loNyueHHBIH OCTaTOK OYHINAIA  METOIOM
xpomarorpaduu Ha cuukarene (SiO2, PE: EA=100%) ¢ nmonyueHneM yKa3aHHOTO COEAMHEHUSL.
'H AMP (400MT 1, chloroform-d, ppm) & = 7.99 (d, J=1.6 I'u, 1H), 7.50 - 7.39 (m, 1H), 7.31 (d,
J=8.2Tu, 1H), 4.52 (s, 2H).

Cragusi B: JudTnn-2-(4-6pom-2-iionbensmn)manonar. K cycnensun 60% runmpuna

Hatpust (0,80 r, 20 mmoib) B cyxom THF (70 mir) nobasssiiu no karmisim austrnmanonar (1,8 r,
20 wmmonb). Ilocne 3aBepiieHust BblaeNeHHs ra3a nodaBmsuin  4-Opom-1-(Opommernin)-2-
fionbenson (7 r, 19 MMOJIb) M PEaKIIMOHHYIO CMeCh nepemernnBaiu B TedeHune 18 1 mpu 25°C.
3aTeM peakLHOHHYIO CMECh raCHJIM HACBIIIEHHBIM BOAHBIM PAaCTBOPOM XJjopuaa ammouwus (70
MJI) ¥ 3KCTparupoBaiu strianeratoM (2 x 60 mir). O0benuHeHHbIE OPraHMYECKHE CJIOU CYLIFITN
Haz 0e3BONHBIM CyibdaroMm Hatpusi U GuabTpoBaan. PUIBTPAT BHIMAPUBAIH NPU MOHIKEHHOM
JaBJIEHUH C TIOJYYEHHEM OCTaTKa, KOTOPBIA OUWINAIH MEeToAOoM (uenr-xpomarorpadhuu
(cunmukarensb, stunanerar/merpojeitaeii 3gup = 0% - 10%) ¢ monydeHHEeM YKa3aHHOTO
coenunenus. 'H AMP (400MTI 1, chloroform-d, ppm) & = 7.95 (d, J=1.6 ', 1H), 7.36 (dd, J=1.8,
8.0 I'y, 1H), 7.10 (d, /=8.2 'y, 1H), 4.21 - 4.10 (m, 4H), 3.75 (t, /=7.8 I'y, 1H), 3.26 (d, J=7.8
I'u, 2H), 1.25 - 1.12 (m, 6H)

Cragus C: 2-(4-Bpowm-2-tionbensumnponan-1,3-nuon. K pacrsopy xnopuna jmurus (1,4

r, 33 mmonb) 1 NaBH4 (1.25 1, 33 Mmone) B 3Tanone (80 min) nobasmsmn qustni-2-(4-6pom-2-
fonbensummanonar (5 r, 11 mmons) B THF (80 mm) mpu 0°C. PeakunmoHHyIO cMech
nepemermnBaiy npu 20°C B Teuenne 14 4, 3atem racuim Bonoi (80 MiT) M KOHIEHTPUPOBAIH B

BakyyMme ¢ ynaneHuem stanona u THF. ITomyuennsiit ocratok skcrparuposanu EtOAc (3 x 70
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mit), eyt Hag NaxSQO4, GuibTpoBaiu M KOHIEHTPUPOBAIHU. [10yd4eHHBII OCTaTOK OYHIIAIIN
mMetonoM xpomatorpadun Ha cumkarese (Si02, PE:EA = 0% - 70%) ¢ mony4yeHrneM yKa3aHHOTO
coenunenus. 'H AMP (400MTI 1, chloroform-d, ppm) 8 = 7.95 (d, J=2.0 'u, 1H), 7.38 (dd, J=1.6,
82T, 1H), 7.10 (d, /=8.2 I'u, 1H), 3.83 (dd, J=3.5, 10.6 I'y, 2H), 3.68 (dd, J=6.3, 11.0 'y, 2H),
2.73 (d, /=74 Twu, 2H), 2.10 - 2.04 (m, 1H)

Cragusi D: (7-Bpomxpoman-3-mn)meranon. PactBop 2-(4-Opom-2-iiogbeH3w)nponaH-

1,3-anona (3 r, 8,1 mmons) B8 DMF (30 M) nepemermanu npu 20°C. 3arem nobasisig Hoaus
mernu (I) (0,31 r, 1,62 mmons), 2,2'-Ounupuans (0,25 1, 1,6 MMOJIb) U 2-MeTHUIIIPOTIAH-2-0JIAT
kamusa (2,7 r, 24 mMmonb). PeakumonHyo cMmech nepememnBainu npu 120°C B tedyenue 24 u,
3ateM ¢unbTpoBamu U pasdasmsuim EtOAc (300 wmu1), mpoMbIBaJIM HACBILICHHBIM COJIEBBIM
pactBopoM (3 x 200 wmu). Opranudeckuit cimoit cymmiaun Han NaxSOs, GunpTpoBanu u
KOHLIEHTpupoBaiu. ITony4deHHbII OCTATOK OYMINAIM METOIOM XpoMaTorpaduu Ha CHUIIMKarene
(SiO2, EA: PE = 0% - 30%) ¢ moiy4eHueM yka3aHHOro coemunenus. 'H SMP (400MIw,
chloroform-d, ppm) & = 7.01 - 6.91 (m, 2H), 6.91 - 6.86 (m, 1H), 4.27 (ddd, J=1.3, 3.0, 10.8 I'y,
1H), 3.98 (dd, J=7.6, 10.8 'y, 1H), 3.70 - 3.63 (m, 2H), 2.80 (br dd, J=5.6, 16.3 'y, 1H), 2.52
(dd, /=7.8,16.4T'y, 1H), 2.28 - 2.22 (m, 1H)

Cranus E: (7-BpoMmxpoman-3-min)meradoi 4 (7-0poMxpoMaH-3 -1 )METAHOI

o} Br 0 Br
m pacwennenne SFC m
- . .

OH OH

2 crepeonsonepa

PactBop (7-Opomxpoman-3-mn)meranona (1,2 r, 4,9 mmons) ornensiin meronom SFC
(Kononka: Chiralpak AD-3 150 x 4,6 mm LD., 3 mxm. [Toneuxnas ¢asza: A: CO2 B: stanon
(0,05% DEA). I'panuent: ot 5% no 40% B 3a 5 mun u ynepxusanue 40% B TeueHue 2,5 MuH,
3ateM 5% B B Teuenme 2,5 muH. Ckopocts motoka: 2,5 mu/mun. Temn. konmonku: 35°C) ¢
nosiyueHueM coenuHenns 1-8a (muk 1: Rt = 4,480 mun) u coequnenus 1-8b (muk 2: Rt = 5,525

Coenunenue I-8a (usomep 1): 'H AMP (400MT 1, chloroform-d, ppm) & = 7.04 - 6.91 (m,
2H), 6.90 - 6.87 (m, 1H), 430 - 4.25 (m, 1H), 3.98 (dd, J=7.7, 10.7 I'y, 1H), 3.71 - 3.62 (m, 2H),
278 (br d, J=5.7 I'u, 1H), 2.54 (br d, J=8.0 I'y, 1H), 2.28 - 2.21 (m, 1H); LCMS (ESI)
paccunrano st CosH3z7BrN4sOs [M+3H]:583.1, nonyueno: 583.2.

Coenunenue I-8b (u3omep 2): 'H SAMP (400MTI 1, chloroform-d, ppm) & = 7.01 - 6.96 (m,
2H), 6.94 - 691 (m, 1H), 4.31 (ddd, J=1.4,3.1, 10.9 I'y, 1H), 4.02 (dd, J=7.3, 10.8 T'yy, 1H), 3.76
-3.65 (m, 2H), 2.84 (dd, J=5.6, 16.4 I'u, 1H), 2.57 (dd, J=7.9, 16.4 I';, 1H), 2.33 - 2.25 (m, 1H);
LCMS (ESI) paccunrano nist CosH3z7BrNsOs [M+3H]":583.1, nonyueno: 583.2.
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I[TIPUMEPHI 1a, 1b, 1c, 1d
(S)-3-((Z)-2-(((S)-1-((S)-6-(1-(3-amunonponun )-2-Mmetwii- | H-nupazomn-2-uii-4-

WIXPOMaH-2-1i)-1-kKapOOKCUITOKCH )UMUHO)-2-(2-aMUHOTHA30JI-4- 11 )alieTaMuao)-2.2-

nuMeTmi-4-okcoaseTuanl-1-umna cyabdar (1a)

(S)-3-((Z)-2-(((R)-1-((R)-6-(1-(3-amunonponun )-2-Metuii- | H-nupaz on-2-uii-4-

WI)XPOMaH-2-1i)- 1 -kapOOKCUITOKCH )JUMUHO )-2-(2-aMHUHOTHA30JI-4- 11 )alieTaMuao)-2.2-

nuMmeTmi-4-okcoaseTuanl-1-una cyabdar (1b)

(S)-3-((Z2)-2-(((S)-1-((R)-6-(1-(3-AmMuHonpomnuin )-2-Metuii-/ H-nupazon-2-ui-4-

WI)XPOMaH-2-1i)- 1 -kapOOKCUITOKCH )JUMUHO )-2-(2-aMUHOTHA30JI-4- 11 )alieTaMuno)-2.2-

nuMmeTmi-4-okcoaseTuani-1-una cyabdar (1c)

(S)-3-((Z2)-2-(((R)-1-((S)-6-(1-(3 -amunonpormmi )-2-metui- | H-nupazon-2-uii-4-

WI)XpOMaH-2-1J1)- 1 -kapOOKCUITOKCH )JUMHUHO )-2-(2-aMUHOTHA30JI-4 -1 )alleTAMUIO0)-2.2-

nMeTI-4-okcoaszerunui-1-mia cyabdar (1d

\

NH,

1b

/
=N+
/tQ/Q/N\L\
NH, HOJH§/_\O NH,

’ﬁ“o 1a

[e]
.0
N H
N N
HaN—¢ h o-
S O N, d
1c 7 No-Ss 1d

Cunre3 coenuaeHus npumepa 1c:

Br —N =N
j o -
O- S -\_\ cragus A 0o D
0 0 * B .Boc ﬂ\
N
O\NH H O 0]
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¢ -3 NH;
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Cragus A: Tper-OyTui(S)-2-(amuao0okcH )-2-((R)-6-(1-(3-((mpem-

OyTokcukapOOHMI)aMUHO)nponu)-/ H-nupason-4-un)xpomad-2-unnponaoar. Cmecy  (E)-

Tpet-OyTun(4-6pom-1-(3-((mpem-6yTokcrKapOOHUIT )aMIHO )ITPOITHI )-3-MeTHII- /| H-uMuia3osn-
2(3H)-ununen)kapbamara (530 wmr, 1,5 wmmonb), Tper-OyTun(S)-2-(amuuookcn)-2-((R)-6-
OpomxpomaHn-2-un)nponaHoara (npomexyrouHoe coenuHenue 1: I-1c, 500 mr, 1,34 mmosb),
1, 1'-6uc(nu-Tper-0ytundocduno)peppouern namwmaaus auxmaopun (175 wmr, 0,27 mmonb) u
TpexocHOBHbIH (ocdar kamus (2,0 mu, 4,0 mmonb, 2 M) B THF (8 mu) nmerasupoBanu u
MOBTOPHO 3anojHsuu Nz Tpwkabl. PeakunonHyro cmech HarpeBanu rnpu 60°C B TeueHue 3 u,
3arteM pasdaBisu Bogoi u skctparupoBaiu EtOAc (3x). OObennHeHHbIE OpraHUYECKUE CIIOU
cymmnn Hany MgSO4, ¢unbTpoBamu u (UIBTPAT KOHUEHTpUpoBaiu. [lojydeHHBIH OCTAaTOK
OYHIIAIH METOIOM KOJIOHOYHOHN Xpomarorpaduu Ha cujmkareie (3arpykeHHasi KoysoHka 40 r
Redi Gold™) ¢ smouposannem EtOAc/rexcanom (0-80%, 6 06. xom.; 80%, 10 o6bemoB
KOJIOHKH (00. KOJ1.)) ¢ mojiydeHneM ykazanHoro coenunenusi. LC-MS [M+1]: m/z 518.52.

Cramusa  B: tper-Bytun(S)-2-((R)-6-(1-(3-((mpem-0yTokcukapOOHWII )aMUHO )ITP O )-

1 H-tupazon-4-unxpoman-2-un)-2-((((2)-1-(2-((mpem-0yTOoKCUKaApOOHMII )aMUHO Y TUA3OJI-4- 1T )-

2-(((S)-2.2-numetnn-4-okco-1-(cyabdoxcr)a3eTUuInH-3 -1 )aMUHO )-2-

OKCO3THJIHJIEH )aMiuHO)okcu)nponaHoat. K pactBopy Tper-Oytuin(S)-2-(amunookcn)-2-((R)-6-(1-

(3-((mpem-6yToxcuKapOOHUIT)aMUHO )-TTPONHI )- / H-nupa3on-4-uin)XpoMaH-2 -1 )IPOTIaHOATa
(0,42 1, 0,81 mmonb) B MeOH (5 mi) u CH2CICH:Cl (2,5 min) nobasmsumu (S)-3-(2-(2-((mpem-
OyTOKCHKapOOHMIT)aMUHO ) THA30I-4-1JT)-2-0KCOae TAMUIO)-2, 2-TUMETHUIT-4-0KCOa3eTHANH- | -
wia ruapocyibdar (0,48 1, 0,81 mMmonb, 78%) W mapa-TONyONCYJIb(OHOBYIO KHCIOTY C
NOJMMEPHOH CBsi3bi0 (2-3 mMmonb/T, 30 mr, 0,17 mMmonb). CMech mepemMemBaiyd Mpu K. T. B
TedeHue 7 4, 3ateM (QpuibTpoBasn M PUIBTPAT KOHLEHTPUPOBAIH C MOJYYEHHEM YKa3aHHOTO

coequHenusi. LC-MS [M+1]: m/z 964.01.
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Cranus C: (S)-3-(Z2)-2-((((S)-1-(mpem-byToxcn)-2-((R)-6-(1-(3-((mpem-

OyTOKCHUKapOOHNUI )JaMUHO )-IIpOoniI )-2-MeTUI- / H-niupazon-2-uii-4-uj )xpoMad-2-uj)-1-

OKCOITPONaH-2-1j)OKCH JUMHUHO )-2-(2-((mpem-0y TOKCUKapOOHWII JaMUHO ) TUA30J1-4 -

win)areramuio)-2,2-nuMeruin-4-okcoaserunut-1-mn cyibdar TFA. K pactsopy tper-OyTui(S)-

2-((R)-6-(1-(3-((mpem-OyToKcnKapOOHMIT)-aMUHO )IPOTTHI ) -/ H-niupazon-4-min) X poMaH-2-1i )-2 -
((((Z2)-1-(2-((mpem-6yTOoKCcUKapOOHMI )aMUHO)-THA301-4-11)-2-(((S)-2,2-numeTnn-4-okco- 1 -

(cynbdokcH)azeTuauH-3-11)aMIUHO )-2-OKCO3 TUITH/ICH )-aMUHO )oKcH )riporianoara (780 wr, 0,81
MMONb) B aueroHurpwie (6 wmu) nobGammsanu kapOonat Hatpus (1,7 r, 16 Mmomnb) u
metunrpudropmerancynbponar (0,089 mu, 0,81 mmons). Cmecy nmepememuBanu npu k. T. B
TeyeHue | Y, 3aTeM IOJY4YeHHOE TBEPAOE BEIIECTBO OT(HIBTPOBBIBAIH M PACTBOPHUTENb
ynansun. Tlomyuennsiit ocratok pactBopsuid B 1 Mt DMSO u ounmann Ha RPHPLC (kononka
Gilson C-18) ¢ smoupoBanuem 20-100% ACN/Bogma, uro comepxkut 0,05% TFA (12 muH) c

nojiyueHueM ykasanaoro coequnenusi. LC-MS [M+1]: m/z 978.06.

4-nn)xpomMaH-2-11)- 1 -kapOOKCUITOKCH JUMHUHO )-2-(2-aMHUHOTHA30J1-4- 11 )alleTaAMUI0)-2.2-

anMeTui-4-okcoaseruaut-1-una cynbdar. K pacropy (S)-3-((Z)-2-((((S)-1-(mpem-6yrokcu)-2-

((R)-6-(1-(3-((mpem-OyToKcHKapOOHIIT)aMHHO )ITPOITHLI )-2-MeTHII- / H-Tinpa3oi-2-uii-4-
WJT)XpOMaH-2-1J1)- | -OKCOmponan-2-mui)oKCH )UMHHO)-2-(2-((mpem-
OyTOKCHKapOOHMIT)JaMUHO)THA30I-4-1J1)alleTaMU0)-2, 2-TUMe THII-4-0KCOa3eTHIUH- | -11a
cynbara, conmu TFA, (340 wmr, 0,28 mmonb) B CH2Clz (1 M) nobasmsmu TFA (2 mut). Pactop
nepeMeLInBaIi Ipy K. T. B TedeHue 0,5 4, 3aTeM pactBopurenb yaansiu. [lonyueHHbIl 0CTaTOK
npombiBanu Et,O tprknbl u cymunu. Heounimennsiit TBepabiii npoaykt ouninanu Ha RPHPLC
(xomonka Gilson C-18) ¢ samouposanuem 0-40% ACN/Boxa, uro copepxkut 0,1% MypaBbUHON
kucyoThl (12 MuH) ¢ monydeHueM ykaszanHoro coeauHenus 1-1c. LC-MS [M+1]: m/z 721.67.
'HAMP (500 MI'y, D,0) 8u 8.44 (1H, s), 8.38 (1H, s), 7.25 (1H, s), 7.22 (1H, d), 6.88 (1H, s),
6.77 (1H, d), 4.55 (2H, t), 4.48 (1H, d), 4.10 (3H, s), 3.12 (2H, m), 2.74 (1H, m), 2.33(2H, m),
2.08 (1H, m), 1.82 (1H, m), 1.54 (3H, s), 1.36 (3H, s), 1.20 (3H,s).

C wucnonbp3oBaHWEM TOH JK€ METOAMKH C COOTBETCTBYIOIMUMH  H30MEpPaMHU
NPOMEXKYTOUHOro coenuHeHust [-la, mpomexyrouHoro coenunenus I-1b m mpomexxyTodHOrO
coennnenus [-1d monyyanu coennnenus npumepos la, 1b u 1d:

Coemunenue la: (S)-3-((Z)-2-(((S)-1-((S)-6-(1-(3-amunonponun)-2-metui- 1 H-mupazon-
2-uii-4-un)x pomMan-2-mi)- 1 -kapOOKCHUITOKCH ) UMHHO)-2-(2-aMHUHOTHA30I-4- Il )alieTaMuz10)-2, 2 -

nuMeTm-4-okcoazetunut-1-una cynspar. LC-MS [M+1]: m/z 721.47
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Coemunenue 1b: (S)-3-((Z)-2-((R)-1-((R)-6-(1-(3-amunonponun)-2-metui- 1 H-nupazon-
2-uii-4-un)x pomMas-2-mi)- 1 -kapOOKCHUITOKCH ) UMHHO)-2-(2-aMHMHOTHA30J1-4- Il )alieTaMu10)-2, 2-
auMeTm-4-okcoazerunui-1-mna cynspar. LC-MS [M+1]: m/z 721.41

Coemunenue 1d: (S)-3-((Z)-2-(((R)-1-((S)-6-(1-(3-amunonpornun)-2-metui- 1 H-nmupazon-
2-nii-4-un)x pomMan-2-mi)- 1 -kapOOKCUITOKCH ) UMHHO)-2-(2-aMHMHOTHA301-4- Il )alieTaMuz10)-2, 2-

nuMeTm-4-okcoazetunut-1-una cynspar. LC-MS [M+1]: m/z 721.34

ITpumep 2a, 2b, 2¢, 2d
(S)-3-((Z2)-2-(((S)-((R)-6-(1-(3-Amubonponwi)-2-MeTui-/ H-nupazon-2-uii-4-

WIXPOMaH-2-ui )} (KapOOKCHU )METOKCH JUMHUHO )-2-(2-aMUHOTHA30J1-4-1Jj1 )alileTaMU10)-2.2-

nuMeTmi-4-okcoaseTuanl-1-una cyabdar (2a)

(S)-3-((Z2)-2-(((R)-((R)-6-(1-(3-AmunHonponu)-2-MeTui-/ H-nupazoiu-2-uii-4-

WI)XpomaH-2-11 )(KapOOKCH )METOKCH )JUMHHO )-2-(2-aMUHOTHA301-4- 11 )alle TaMU a0 )-2.2-

IUMETHII-4-0KCcoa3eTUaNH-1-nna cyibdar (2b)
(S)-3-((Z)-2-(((S)-((S)-6-(1-(3- AMuHompomun )-2-MeTui- / H-nupa3on-2-uti-4-

WI)XpomaH-2-11 )(KapOOKCH )METOKCH )JUMHHO )-2-(2-aMUHOTHA301-4- 11 )aneTaMuio )-2.2-

nuMeTI-4-okcoazeTunui-1-una cynasdar (2¢)

(8)-3-((2)-2-(((R)-((S)-6-(1-(3-Amunonpomnun)-2-MeTui-/ H-nupazon-2-uii-4-

WIXPOMaH-2-ii }(KapOOKCH )METOKCH )JUMHUHO )-2-(2-aMUHOTHA30J1-4-1Jj1 )alleTaMUa0)-2.2-

nuMmeTmi-4-okcoasetnanl-1-uia cyasdar (2d)

NH,

Ny
«“ﬁ“
H2N /4 0-
S I o) N /

o~ o R 2c
e

2d

CuHre3 coenuHeHHs mpuMepa 2a
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Cranus A: Tper-0yTrin(S)-2-(amuuookcu )-2-((R)-6-(1-3-((mpem-

OyTOoKCcHKapOOHMIT)aMUHO )IpomH )-/ H-nnpa3on-4-wui)X poMaH-2-1j1)aleTar. Cmecp  Tper-

Ooytun(3-(4-(4,4,5,5-rerpameTn-1,3,2-nrokcadboponan-2-wun)-/ H-nupazon- 1 -
un)npormn)kapbamara (119 wmr, 0,34 wmmonb), Tper-OyTi(S)-2-(amuHoOKCH)-2-((R)-6-
opomxpoman-2-un)auerara (110 mr, 0,31 mmons), 1,1'-6uc(mu-rper-Oytrndochuno)pepporeH
nayutagust auxaopuaa (40 mr, 0,061 mmonb) u TpexocHoBHOro ¢ocdara kamust (0,46 mi, 0,92
mmonb, 2M) B THF (2 M) nerasupoBaiy ¥ MOBTOPHO 3amONHSAIN N2 TPHKabl. PeakinoHHyO
cMmech HarpeBanu npu 60°C B TedeHue 3 4, 3aTeM pazOasisiiiy Bonoil u skcrparuposanu EtOAc
3 pasa. OObennHeHHble oOpraHudeckue cion cymmwm Haa MgSO4, ¢unpTpoBAM U
(UIbTPallMOHHBIH pacTBOp KOHUEHTpHpoBanu. [lonyueHHBII OCTATOK OYMIIAIH METOAOM
KOJIOHOUYHOW Xxpomarorpadpuu Ha cunukarene Redi-sep 24g gold ¢ smoupoBaHuem
EtOAc/rexcanom (0-80%, 6 00. xoi.; 80%, 10 00. k0I1.) ¢ mOJTyYeHHEM YKa3aHHOTO COEMHEHNS.
LC-MS [M+1]: m/z 503.60.

Cramusa B: Tper-6yrua(S)-2-((R)-6-(1-(3-((mpem-OyToxcukapOOHMI)aMUHO)ITPOIIII)-

[ H-nupaszon-4-mn)xpomas-2-mi)-2-((((Z2)-1-(2-((mpem-0yToKcuKapOOHWI )aAMUHO ) THA30J1-4-11 ) -

2-(((S)-2.2-numeTni-4-okco-1-(cynbh OKCH )a3e TUANH-3 -1 JAMUHO )-2-

OKCO3TUJIM/IEH )AMUHO)OKCH )alleTar. K pacTBopy (S)-3-(2-(2-((mpem-

OyTOKCHKapOOHIIT)aMUHO)THA30J1-4-11)-2-0KCoaeTaMu10)-2, 2-TUMe TUI-4-0KCOa3e TUAUH- | - 1T
ruapocynbpara (59 mr, 0,099 mmons, 78%) B MeOH (2 mn) noGasmsimu Tpet-Oytui(S)-2-
(amuHOOKCH)-2-((R)-6-(1-(3-((mpem-0yTokcukapOOHMIT )JaMUHO )-TTpori )- / H-niupazon-4-
wi)xpoman-2-un)arerar (50 wmr, 0,099 mMMoib) U Mapa-TONyOJCYIb(HOHOBYI KHCIOTY C
NOJIMMEPHOH CBsI3bi0 (2-3 MMOoub/T, 2 mr, 0,012 MMmonb). CMech mepeMenBaiy Mpu K. T. BCKO
HOub. [lonmydeHHOE TBEpHOE BEIIECTBO OT(IIBTPOBBIBAIH U (PUIBTPAT KOHLEHTPUPOBAIU C
noJiy4eHueM ykaszanHoro coenuaenusi. LC-MS [M+1]: m/z 949.94.

Cranus C: (S)-3-((Z)-2-(((S)-2-(mpem-byroxcu)-1-((R)-6-(1-(3-((mpem-

OyTOoKCHKaPOOHNUI )JaMUHO )-ITPOIII )-2-MeTUI- / H-niupa3on-2-uii-4-uj )XxpoMas-2-uj )-2 -

OKCO3TOKCH )UMUHO )-2-(2-((mpem-0yToxkcrkapOOHWI )JaMUHO )TUAa30-4-1i )aneraMuno)-2,2-

anMeTnin-4-okcoaszeTunuH-1-mna cynedar. K pacrsopy Tper-Oytmi(S)-2-((R)-6-(1-(3-((mpem-

OyTOKCHKapOOHIIT)aMUHO ) TIpoTH)- / H-ntupazon-4-mn)x pomas-2-un)-2-((((2)-1-(2-((mpem-
OyTokcukapOoHWIT)aMuHO )THa30I-4-1)-2-(((S)-2,2-numeTnin-4-okco- 1 -(cy b okcr )azeTuIuH-
3-MJ1)aMHHO))-2-0KCO3THITHIEH JaMUHO JokcH )arierata (94 mr, 0,099 mmons) B aueronutpuie (1
i) pobaemsn  Metwna tpudropmerancyiabponar (11 wmxim, 0,099 wmmonp). Cwmech
nepeMenInBay Npu K. T. B TedeHue 0,5 4. 3aTeM pacTBopuUTenb yaaxsuin. [lonyueHHbI ocTaTok

pacteopsui B 1 M1 DMSO u ounmanu Ha RPHPLC (kononka Gilson C-18) ¢ snmroupoBannem
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20-100% ACN/Bomoit ¢ comepxkanuem 0,05% TFA (12 MuH), ¢ TONy4eHHEM YKa3aHHOTO
coequHenusi. LC-MS [M+1]: m/z 963.90
Cragus D: (S)-3-((Z2)-2-(((S)-((R)-6-(1-(3-AmuHonpomnmn)-2-mMeTui- / H-nupa3on-2-uii-4-

WIXPOoMaH-2-ui }(KapOOKCHU )METOKCY JUMUHO )-2-(2-aMUHOTHA30J1-4-1Jj1 )alileTaMUI0)-2.2 -

anMeTni-4-okcoazeTuauH-1-uma  cyaedar  (2a). K pacteopy  (S)-3-((2)-2-(((S)-2-(mpem-

oytokcn)-1-((R)-6-(1-(3-((mpem-0yTokcukapOOHUIT)aMUHO )ITPOTINIT)-2-MeTUII-/ H-Tinpason-2-
nii-4-n1)XpoMaH-2-11)-2-0KCOITOKCH ) UMHHO)-2-(2-((mpem-0yTokcuKkapOOHNIT )aAMUHO ) THA30J1-
4-nnm)aneraMunio)-2,2-mumeTuin-4-okcoazeTuanl-1-mna cynedara (52 wmr, 0,054 mmonb) B
CHCl» (0,5 mn) nobasmsmu TFA (1 mu, 13 mmons). PacTBOp mepememnBaiu mpu K. T. B
tedyenue 0,5 4. 3aTeM pacTBOPUTENDb YAAJSIIN; U OCTATOK MpombiBaiu Et2O Tprokasl U CyIIuim.
Ilonyuennoe TBeppoe BemectBo ounmany Ha RPHPLC (xononka Gilson C-18) ¢
smouposanuem 0-40% ACN/Bopoii ¢ conepxkanueMm 0,1% mypaBbunO# kucnotel (12 mMuH) ¢
nojiyueHreM yka3aHHoro coegunenus. LC-MS [M+1]: m/z 707.52 "HAMP (500 MI'u, D,0) 8u
8.49 (1H, s), 8.43 (1H, s), 7.44 (2H, d), 7.27 (1H, d), 7.19 (1H, s), 6.80 (1H, d), 5.16 (1H, s),
4.13 (3H, s), 3.12 (2H, d), 2.77 (1H, m), 2.33(2H, m), 2.10-1.90 (2H, m), 1.53 (3H, s), 1.34 (3H,
S).

C mpuMeHeHHeM TOM k€ METOAUKH C COOTBETCTBYIOLIMMHU H30MEpPaMH MPOMEKYTOUHOTO
coenunenus [-2 nmony4danu usomeps 2b, 2¢, 2d:

Coemunenue 2b: (S)-3-((Z)-2-((R)-((R)-6-(1-(3-Amunonponui)-2-metui-/ H-nupason-
2-uii-4-m)x poMaH-2-ui )(KapOOKCH)METOKCH )JHMUHO )-2-(2-aMUHOTHA30J1-4- 1T )alleTaMH10)-2,2 -
nuMeTu-4-okcoasetTuant-1-una cynbdar LC-MS [M+1]: m/z 707.56

Coenunenue 2c¢: (S)-3-((2)-2-(((S)-((S)-6-(1-(3-Amunonpomnwn)-2-meTwi- / H-nupazon-2-
uii-4-un)x poman-2-mn)(kapOOKCH )METOKCH ) UMUHO )-2-(2-aMHHOTHA30J1-4-1JT)aleTaMUua0)-2, 2 -
aumeTun-4-okcoaseTunu- 1 -una cynbsdar LC-MS [M+1]: m/z 707.61

Coenunenne 2d: (S)-3-((Z2)-2-(((R)-((S)-6-(1-(3-Amunonponn)-2-meTwi-/ H-nupa3od-
2-nii-4-m1)x poMaH-2-ui )(KapOOKCH)METOKCH )JHMUHO )-2-(2-aMUHOTHA30J1-4- 1T )alleTaMH0)-2,2 -
numeTui-4-okcoasetTunns-1-una cynbdar LC-MS [M+1]: m/z 707.52

ITpumep 3

(S)-3-((Z)-2-(((S)-1-((R)-6-(1-(3-AmunHOTpOIII)-2-(a3e THANH-3 -UaAMeTHNI)- / H-nthpa3o-

2-uti-4-wn)xpoman-2-mi)- 1 -kapOOKCUITOKCH )JUMUHO )-2-(2-aMUHOTHA30JI-4- 11 )atieTaMuno)-2.2-

IUMETHII-4-0KCOa3eTHIMH- 1 -1ja CVJ'Ibd)aT




106

/—<>NH

N

+
N
0 .
HO o) NH;
.0

N H
NJ)H(N
H2N 4 O-
~<S [

0" o $ivo
o}

Cranua  A:  Tper-Oyrw(S)-2-((((asumnnokcu )xkapOboumin)amuHo Jokeu )-2-((R)-6-(1-(3 -

((mpem-6yTokcukapOoHmI)aMuHOo )ponun )- / H-nupason-4-mi)XxpoMaH-2- WI)IIPONAHOAT. K

pacTBoOpy TpeT-OyTuin(S)-2-(amunookcn)-2-((R)-6-(1-(3-((mpem-
OyTokcukapOOHWIT)aMUHO)riponui)- / H-nupaszon-4-wn)xpoman-2-mwn)nponanoara (1,1 r, 2,05
MMOJb, coenuHenue npumepa 1, cragus A) u DIPEA (0,54 mn, 3,1 mmons) B CH2Clz (20 M)
nobassun ammmxyiopopmuar (0,26 mu, 2,5 mmone). CMech nepeMemnBaii Ipyu KOMHATHON
TeMIepaType B TedeHue | 4, 3aTeM pacTBOpUTENb yaausiid. [lonydeHHBIH OCTaTOK OUWINAIN
METOJIOM KOJIOHOYHOH Xxpomarorpadpuu Ha cuiukarene Redi 40g gold c¢ smompoBanuem
EtOAc/rexcanom (0-70%, 5 06. koin., 70%, 6 00. KOJ1.) C ONyUYEeHHEM YKAa3aHHOTO COEAMHEHHUS.
LC-MS [M+1]: m/z 601.3.

Cranus B: 1-(3-((mpem-bytokcukapboumn)amuuo)nponwn)-2-(( 1 -(mpem-

oyTokcukapboumn)azeruany-3-mwimern )-4-((R)-2-((S)-2.2.5-rpumerni-4. 8-n11okco-3.6.9-

Tpuokca-7-azanonen-11-eH-5-wn)xpoman-6-un)-/ H-nvpason-2-uii _tpudaar. PactBop Tper-

OyTun-3-(rugpokcumMeTH )-a3eTuauH- 1 -kapookcunara (1,14 r, 6,1 mmons) B CH2Cly (6 ™)
oxnaxnamu 1o -78°C. K pacrBopy mobapmsuim mo KarmisiM TpUGTOPMETAHCYIb()OHOBBIN
aaruapun (1,5 mu, 9,1 MmMonb) u ocHoBanue XyHura (2,6 mit, 15 Mmonb). PeakunoHHy0 cMech
nepemernnBany npu -78°C B Teuenue 20 MUH, 3aTeM raCHJIM HACHIIIEHHBIM BOAHBIM PacCTBOPOM
NaHCOs. Cmech HarpeBanmu 10 K. T. U pasupensuin mexkny DCM u naceinerHsiMm NaHCOs.
Opranudeckuii CIOH OTHENSUIH, MPOMBIBAJIH COJIEBBIM pacTBopoM U cyurmid Hax NaxSO4, u
KOHLIEHTPUPOBAJIU B BaKyyMe c MOJIyYeHUEM Tper-OyTHi-3-
((((rpudropmerwi)cyibHOHIIT)OKCH ) METHIT )a3eTHINH- | -kapOokcunara. K pactBopy  Tpet-
OyTui-3-((((tpudropmernin)-Cyab(PpOHMIT)OKCH )METHI )a3eTUANH- | -kapOokcmnara B ACN (2 mur)
nobasnsim  pactBop  TpeT-OyTwi(S)-2-((((ammmnokcu)kapoorm)amuno Jokcn)-2-((R)-6-(1-(3-
((mpem-6yTokcukapOOHNIT )-aMHHO )TpoTTv)- / H-tnpaszon-4-un)xpoman-2-mn)nponanoara (0,91
r, 1,5 mmonb) B 6e3BogHOoM CH3CN (6,0 M) u Oukapbonate Hatpus (1,3 r, 15 mmomb).
ITonyuennyro cmech Harpesanu npu 60°C B TeueHue 1 4. 3areM TBepIOE BELIECTBO
OTQUIBTPOBBIBAIM M PACTBOPHUTENb yAAsuU. [lonyueHHBIH OCTaTOK pacTHpayd B IOPOIIOK
Et20 (10 ma x 2). Ilony4eHHBI OCTaTOK CYLIWJIM B Bakyyme, 3areM pacteopsuin B DCM nu

OUHWINAJIN METOJOM KOJIOHOYHOW xpomarorpaduu Ha cmmmkareie Redi 40g gold ¢
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smouposanreM MeOH/DCM (0-10%, 10 06. kox.; 10%, 8 00. k0i1.) ¢ momy4yeHHneM yKa3aHHOTO
coequnenusi. LC-MS [M+1]: m/z 770.97.

Cranus C: 4-((R)-2-((S)-2-(Amunookcu )-1-(mpem-0yToKcH )- 1 -OKCONIPOInas-2-

wn)xpoMmal-6-ui)-1-(3-((mpem-6yrokcukapoonwn)amunao )uporui )-2-((1-(mpem-

OyToKcHKapOOHMIT)a3eTUANH-3-Ui)MeTrn)-/ H-nnpason-2-uii tpudmar. K pactsopy 1-(3-

((mpem-6ytokcukapOonun)amuHo)porui)-2-((1-(mpem-0yToxkcukapOoHU T )a3eTHANH-3 -
un)mernn)-4-((R)-2-((S)-2,2,5-tpumernn-4,8-nuokco-3,6,9-tpuokca-7-azagonen-11-en-5-
WI)XpOMaH-6-un)- / H-nupazon-2-uit tpudnarsoir comu (1 r, 1,3 mmons) B THF (5 wmn)
nobasysuu Tetpakuc(tpudenmndochun)namianuii (0) (0,15 r, 0,13 mmons) u penuncunan (0,64
mi, 5,2 mmonb). IlonyueHHBIH pacTBOp mepeMelIMBaIud INpH K. T. B TedeHue 20 MHH.
IlonyueHHOe TBepAOe BEIIECTBO OTQUIBTPOBBIBAIM M  (UIBTPAT KOHLEHTPHUPOBAIH C
nojy4eHuem ykaszanHoro coenuenus. LC-MS [M+1]: m/z 686.74.

Cramus D: 4-((R)-2-((S)-1-(mpem-byroxcn)-2-((((Z)-(2-((mpem-

OyTOKCHUKapOOHMII)aMUHO ))THa301-4-1i1 )(KapOOKCH )METUIIEH )AMUHO JOKCH)- | -OKCOIIpOmnaH-2-

wi)xpomas-6-mi)- 1-(3-((mpem-oyroxcukapbonmn)amuuo yuporwn)-2-(( 1 -(mpem-

OyTokcukapOoHm)azernant-3-ua)mernn)-/ H-nupason-2-uit_tpudaar. K pacreopy 4-((R)-2-

((S)-2-(amunrOOKCH)- 1 -(Mpem-OyTokCcH)- 1 -okconponaH-2-mi )X poMan-6-un)- 1-(3-((mpem-
OyTokcukapOoHmI)aMuHO )por )-2-((1-(mpem-0yToxkcukapOoHII )a3e TUANH-3 -1 )MeTh )- / H-
npaszon-2-uit Tpudaara (0,89 r, 1,3 mmons) B EtOH (4 M) u CH2Clz (2 mi) nobasnsim 2-(2-
((mpem-6yTokcruKapOOHMIT)aMUHO)THA30JI-4-1J1)-2-0KCOYKCyCHYIO kucaoty (0,35 1, 1,3 Mmonb).
PeakLimoHHYI0 CMeCh TepeMelIMBaJd NPU K. T. BCKO HOYb, a& 3aT€M KOHLEHTPHUPOBAIU C
nojiyueHueM ykazanHoro coequuenusi. LC-MS [M+1]: m/z 941.18.

Cranus E: (S)-3-((Z)-2-((((S)-1-(mpem-byToxcn)-2-((R)-6-(1-(3-((mpem-

oyrokcukapoonmnn )-amuuo ) aponui)-2-((1-(mpem-0yTokcukapOOHMII )a3eTUANH-3 -1 )ME T )-

1 H-tupaszon-2-uii-4-nn)xpomaH-2-mi)- | -OKCOnmponan-2-muj JOKCU JAMHUHO )-2-(2-((mpem-

OyTOKCHUKaAPOOHMI )JaMUHO )THA30I-4-11 )aleTaMuio )-2, 2-TUMETUI-4-0KCOoa3eTUAUH- | -1

cynbdar TFA. K pacTBopy 4-((R)-2-((S)-1-(mpem-6yroxcu)-2-(((Z2)-(2-((mpem-

OyTokCHKapOOHMIT)aMUHO)THA30I-4-1T )(KapOOKCH )METHJIEH )-aMIHO )OKCH )- | -OKcompomnan-2-

i )xpoMaH-6-un)- 1 -(3-((mpem-0yrokcukapOonun)amuHo )porui)-2-(( 1-(mpem-
OyToKCcHKapOOHMIT)a3eTUANH-3 -)Me TN )- / H-tmpazon-2-uit OTf (1,223 r, 1,3 mmons) B DMF
(7 M) mobasistmu DCC (0,80 r, 3,9 mmons) 1 HOBT (0,60 r, 3,9 mmons). [lonydeHHbIH pacTBOp
nepeMelnBaId Npu K. T. B TedeHue 30 muH, 3arem pobasnsn (S)-3-aMuHO-2,2-auMeTHI-4-
okcoaszerunuH-1-mna ruapocyisdar (0,68 r, 3,2 mmons) u Oukapbonar Hatpus (0,55 r, 6,5
MMOJb). PeaklMOHHYI0 CMech NepeMelIMBald IMpH K. T. BCKO HOub. llomydeHHOe TBepmoe

BemecTBo oTdubTpoBbBaH. PuisTpar ounmanu Ha RP-HPLC (konmonka C-18, 130 r) ¢
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smouposanuem 20-100% ACN/Bonoii, uro comepxkur 0,05% TFA (10 06. xoin.) ¢ monydeHuem
ykaszanHoro coequHeHusi. LC-MS [M+1]: m/z 1133.56.
Cragus F: (S)-3-((Z)-2-(((S)-1-((R)-6-(1-(3-Amunonponwi)-2-(a3eTHANH-3 -UIME T )-

1 H-iupaszon-2-uit-4-nn)xpomad-2-mi)- 1 -kapOOKCUITOKCH )JUMUHO )-2-(2-aMUHOTHA30JI-4-

Wwin)areTamuo)-2,2-NuMeTu-4-0kcoaseTuaut-1-mn cynbdar, MypasbrHas kuciaora. K pactsopy

(S)-3-((Z)-2-((((S)-1-(mpem-0yToxcn)-2-((R)-6-(1-(3-((mpem-

OyTokcukapOoHmT)aMuHO ) riporui)-2-((1-(mpem-OyTokcrukapOOHWIT )-a3€THIUH-3 -HJT) METHII )-

1 H-nupazon-2-nii-4-mi)xpoMas-2-ni)- 1 -okconponan-2-uin)oKCH )UMHUHO )-2-(2-((mpem-
OyToKCHKapOOHMIT)aMIUHO)THA30I-4-1JT)alleTaMU0)-2, 2 -TUMe THIT-4-0KCOa3eTHIUH- | -11a
cyabdara (2,0 r, 1,6 mmons) B CH2Cl> (3 mu) noGasmsuin TFA (6 mi). Peakimonnyio cmech
nepeMeLnBaIy MPH K. T. B TedeHue 1 4. 3aTeM pacTBOPUTENb YAAISUIN U MOJTYUYE€HHBIH OCTaTOK
npombiBain Et;O 5 pa3 u cymuiam C IMONydyeHHMEM HEOUHIIEHHOTO TBEPAOro IPOAYKTA.
Heounmennsiit nponykt pacteopsuin B DMSO (3 mn), 3atem nobasnsiu tBepabiii NaHCO; (6 —
10 skB.). Cmech mepememnBaIM NMpH K. T. B TedeHne 4 4. IlomydeHHOe TBepHOe BELIECTBO
orunsrpoBbiBan. PunbTpar pazdasisam 60 mMa Boxbl, uTo comepxkut 0,1% MypaBBHHYIO
kucnoty. IlonydeHHblli BOAHBIA pacTBOp ouminanu Ha kosnonke C-18 RP-HPLC (415 r) ¢
smoupoanueM ACN/Bomoii + 0,1% FA (0% 7 06. komn., 0-20% 6 00. ko) ¢ monydeHHem
ykaszaHHoro coeauHenns. LC-MS [M+1]: m/z 776.92. 'THAIMP (500 MTI', D,0) 8u 8.59 (1H, s),
8.48 (1H, s), 8.41 (1H, s), 7.28 (1H, s), 7.22 (1H, d), 6.82 (1H, s), 6.75 (1H, d), 4.84 (2H, t), 4.57
(1H, d), 4.51 (1H, m), 4.31 (2H, m), 4.13 (2H,m), 3.66 (1H, m), 3.14 (2H, m), 2.75(2H, m), 2.37
(2H, m), 2.10 (1H, m), 1.85 (1H, m), 1.53 (3H, s), 1.34 (3H, s), 1.18 (3H,s).

IIpumep 4
(S)-3-((Z)-2-(((S)-1-((R)-6-(1-((S)-3-AMUHO-2-TUAPOKCUIPOINI )-2-(a3EeTUAUH-3 -

wiMetnn )- H-nupason-2-uii-4-ujn)xpomMas-2-mi)- 1 -kapOOKCUITOKCH )JUMHUHO )-2-(2-

AMUHOTHA301-4-1n)aneraMuno)-2.2-1uMeTuI-4-okcoaseTuaul- 1 -una cyabdar

/—<>NH
+

N
N
0 A
HO 0 HO  NH,
N H
H,N—¢ ﬁ -
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Cranus A: Tper-oytun(S)-2-(amuuookcn)-2-((R)-6-(1-((S)-3-((mpem-

OyrokcukapboHmni)amuHo)-2-((Tper-0y THINUMETHIICHIWIL )OKCH )rponui )- / H-nupasoi-4-

uwin)xpoMaH-2-umnponaHoar. Cmeck Tper-OyTui(S)-2-(amuHookcn)-2-((R)-6-6pomxpoman-2-
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wi)nponanoara (1,46 r, 3,9 MMob, npoMexkyTodHoe coenunenue 1), Tper-OyTmn(S)-(2-((Tpert-
Oy THIANMETIIICHITHIT )OKCH)-3-(4-(4,4,5,5-TeTpamerni-1,3,2-nuokcaboponan-2-un)-/ H-
npason-1-wn)nponmn)kapbamara (3,0 T, 6,3 MMONb, TPOMEXKyTOYHOE coeamHenue S), 1,1'-
ouc(nu-tper-oyrunpochuno)pepponen namragus nuxiaopuna (0,26 r, 0,39 mmone) u pocpara
kammsa (5,9 mn, 12 mmonb, 2 M) B THF (8 mu) nerasupoBanu U MOBTOPHO 3aronHsM N
TpwKAbl. PeakiimoHHyro cMmeck HarpeBaiu npu 60°C B TedeHue 3 4, 3aTeM pa30aBsiiid BOIOH U
skctparupoBann EtOAc (3x). OObenuHeHHble opraHuueckue ciou cyumaun Hag MgSOs,
¢unprpoBanu M (QUIBTPAT KOHLEHTPUPOBAIM B BakyyMme. [IOJydeHHBIH OCTaTOK OYHUINAIU
METOAOM KOJIOHOYHOH Xpomarorpadpuu Ha cuiukarene Redi 80g gold ¢ smompoBanmnem
EtOAc/rexcanom (0-80%, 6 00. koi.; 80%, 10 00. koi1.) C MOTy4eHHEeM YKa3aHHOTO COSAUHECHHSI.
LC-MS [M+1]: m/z 647.68.

Cramus B: Tper-Oytun(S)-2-((((annunokcu)kapbonmn)amuno Jokcen)-2-((R)-6-(1-((S)-3-

((mpem-6yToxkcukapboHmwI)aMuHO )-2-((TpeT-0V T AMMETHIICWIIIII JOKCH )ITporin )- / H-tiipasoli-

4-un)xpomas-2-um)nponaHoar.  PactBop  Tper-Oytmn(S)-2-(ammuuookcu)-2-((R)-6-(1-((S)-3-
((mpem-6yTokcukapOOHUI )aMUHO)-2-((TpeT-Oy THITIUME TUIICHIIHIT )OKCH )ITPOTTH )- / H-ripas3od-
4-un)xpomaHn-2-un)nponanoata (1,6 r, 2,5 mmons) u DIPEA (0,65 mi, 3,7 mmons) B CH2Cl» (30
mut) nobasisuu ammixjaopdopmuart (0,32 mi, 3,0 MMosTb). PeakIMOHHYIO CMeCh TepeMeLIBaIn
IIPU KOMHATHOHM Temmepatype B TedeHue | 4, a 3aTeM pacTBOpuTenb yaaasuu. IlomydeHHbII
OCTaTOK OYMINAJIH METOJAOM KOJIOHOUHOW Xpomatorpaduu Ha cuiukarenae Redi 80g gold ¢
smoupoBanueM EtOAc/rekcanom (0-70%, 5 00. kom., 70%, 6 00. kONI.) ¢ MONyYEeHUEM
ykaszanHoro coequHenusi. LC-MS [M+1]: m/z 731.81.

Cranus C: 1-((S)-3-((mpem-byTokcukapOonun )amuno)-2-((Tper-

ovrwmuMerwiic i Jokeu ) apor)-2-((1-(mpem-0yTokcukapOOHWI )a3€ TU AN H-3 -IUJ1 )METIJI )-4 -

((R)-2-((S)-2.2.5-tpumermi-4.8-1nokco-3.6.9-tpuokca-7-azagonen-1 1 -eH-5-mi)XpomMaH-6-ui)-

/H-nupazon-2-uit Tpudaar. Pacteop Tper-OyTiii-3-(TUapOKCHUMETHI )a3eTHIUH- | -kapOokcuaTa

(1,23 1, 6,6 mmonb) B CH2Clz (20 M) oxnasknanu no -78°C. K pacTBopy 100aBisuy Mo Karuisim
TpudropmeTancyabpoHoBbiid anruapun (1,6 mi, 9,8 Mmone) u ocHoBanue Xynura (2,9 mi, 16
MMOJIb). PeakimoHHyo cMech noanepkusanu npu -78°C B Tedenne 20 MUH, a 3aTeM TacHIIU
pactBopom NaHCOs3 (HachkimenHbM). CMech HarpeBaiu 0 K. T. u pasnesu mexxay DCM u
HachimeHHbIM NaHCOs3. Opranndeckuil CJIOH OTAENSIN, MPOMBIBAIIA COJIEBBIM PACTBOPOM,
cymmmian Hax NapSOs ¥ KOHLIGHTPHPOBAIM B BaKyyMmMe C IMOJYYEHHEM TPeT-OyTHiI-3-
((((rpudropmeTriT)cyIbHOHIIT)OKCH )METHIT )a3eTHINH- | -kapOokcunara. K pactBopy — Tpet-
OyTui-3-((((tpudropmeTniT)cy b OHNUIT )OKCH )METHI )a3eTHuH- | -kapbokcunara B ACN (10 mu)
nobasysuiu pactBop TpeT-O0yTi(S)-2-((((ammmnokcu)kapOonw )amuHo JokcH )-2-((R)-6-(1-((S)-3-

((mpem-6yTokcukapOOHNUIT)aMUHO)-2-((TpeT-0y THIIIUMETUIICHITHIT ) OKCH )ITPOTTHI )- / H-Tipa3od-
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4-unm)xpoman-2-win)nponanoara (1,2 r, 1,6 mmons) B CH3CN (6e3BonHbIiA, 6 Mi1) 1 OnkapOoHaTa
Hatpus (1,4 r, 16 mmornb). Ilonygennyro cmech Harpesanu npu 60°C B TeueHue 1,5 4. 3arem
TBEPJOE BEINECTBO OT(QUIBTPOBHIBAIIN M PACTBOPUTENb yaamsuid. IlomydeHHBIA OCTaTOK
pactupanu B nopomok Et,O (10 ma x 2). [TonydeHHOE TBepAOe BELMIECTBO CYIIMIN B BaKyyMe,
3ateM pactBopsuii B DCM M ounImany MeToIoM KOJOHOYHOW Xpomartorpaduu Ha CHIIMKAresie
Redi 120g gold ¢ smoupoanuem MeOH/DCM (0-10%, 10 o0. xom; 10%, 8 06. komx) ¢
nojiyueHueM ykazanaoro coequnenusi. LC-MS [M+1]: m/z 901.07.

Cranus D: 4-((R)-2-((S)-2-(Amunookcu)-1-(mpem-0yToKkcH )- 1 -OKCONpOnay-2-

wn)xpoMmas-6-ui)-1-((S)-3-((mpem-0yToxkcukapOouma )Jamuuo)-2-((Tper-

oyTuwimuMmeriic i Jokeu ) apornii)-2-((1-(mpem-0yTokcukapOOHWI )a3€ TU AN H-3 -J1 )METHJI ) -

/H-nupaszon-2-uii tpudaar. K pacrsopy 1-((S)-3-((mpem-6yToxcuxkapbonuin)amMuno)-2-((Tper-

OyTunaumeTiic )okcu)nponun)-2-((1-(mpem-6yToxcukapOOHNUIT )a3€TH M H-3 -1 ) Me THIT ) -4 -
((R)-2-((S)-2,2,5-tpumernin-4,8-nnokco-3,6,9-rpuokca-7-azanoneu- 1 1 -eH-5-mn)xpoman-6-mi)-
{H-nupazon-2-uii Tpudnata (1,4 r, 1,6 mmons) B THF (15 M) noGasnsnu nammanuii TeTpakuc
(0,18 r, 0,16 mmonb) u enwncunan (0,76 wmy, 6,2 wmmonb). I[lojydeHHbI pacTBOP
nepeMeIInBaIn MpH K. T. B TedeHue 20 MuH. 3aTeM TBepAOe BELIeCTBO OT(PHMIBTPOBLIBAIH H
PacTBOPUTENb YAAISIIH C TIOJy4YeHHeM ykazaHHoro coenunenusi. LC-MS [M+1]: m/z 817.03.

Cragus E: 4-((R)-2-((S)-2-(Amunookcu)-1-(mpem-0yToKcH )- | -OKCOponag-2-

wn)xpomald-6-un)-1-((S)-3-((mpem-6yToxkcukapOoHmI )aMun 0 )-2-ruapokcunponmi)-2-((1-

(mpem-0yToKCUKapOOHW Ja3eTUANH-3 - )MeTu )-/ H-ntupas3o-2-ui TpudTOPALIETAT. K

pactBopy  4-((R)-2-((S)-2-(amunookcu)-1-(mpem-0yTokcu)- 1 -okconmponan-2-ui)XpoMaH-6-11)-
1-((S)-3-((mpem-6yTokcu-kapOoHMIT)aMHHO )-2-((TpeT-0y TN METHIICHITIIT ) OKCH )ITP OTIFLT )-2 -
((1-(mpem-6yToxcukapOoHm)-a3e TUANH-3-wi)MeTw )-/ H-nupaszon-2-uii tpuduara (1,3 r, 1,6
mmonb) B THF (20 mu) nobasnsiiu TBAF (4,7 mi, 4,7 mmonb, 1 M) npu k. T. Peakinonnyo
CMECh MePEeMEeNINBAJIN TP K. T. B TEYEHHUE 2 4, 3aTeM PACTBOPHUTENb YAAJSUIN MPH TOHIKEHHOM
nanennn. [lomydeHHbli ocrtarok ounmanu Ha kojoHke RP-HPLC C-18 (275 1) ¢
smouposanueM 10-100% ACN/Bonoii ¢ 0,05% TFA (12 006. xon.) ¢ MoNy4eHHEM YKa3aHHOTO
coequnenusi. LC-MS [M+1]: m/z 702.88.

Cranus F: 4-((R)-2-((S)-1-(mpem-byrokcn)-2-((((Z)-(2-((mpem-

OyTokcukapOoHMa )JaMuHO yTua3oa-4-mn )(kapOoKCH )METHUIICH JaMUHO JOKCH )- 1 -OKCOnmponaH-2-

wn)xpoMmald-6-un)-1-((S)-3-((mpem-0yToxkcukapOoHun )aMuH o )-2-ruapokcunponmi)-2-((1-

(mpem-0yToKkcuKapOOHW Ja3eTUANH-3 - Wi )MeTw )-/ H-nnupa3oi-2-ui TpUudTOPALIETAT. K

pactBopy 4-((R)-2-((S)-2-(amunHOOKCH)-1-(mpem-OyTokcH)-1-okconponan-2-wi1)XpOMaH-0-1J1 )-
1-((S)-3-((mpem-6yTokcukapOOHNUIT)aMUHO)-2-ruapokcuriponin)-2-((1-(mpem-

OyTOKCHKapOOHMIT)a3eTUANH-3 -1)MeTHN)- [ H-ntnpa3on-2-uii - Tpudrtopaunerara (0,64 r, 0,91
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mmonb) B EtOH (5 wmm) w  CHCl: (2,5 ™) pobGasmsmm — 2-(2-((mpem-
OyTOKCHKapOOHMIT)aMUHO)THA301-4-111)-2-0kcoykeycHyro  kucnory (0,25 1, 0,91 wmmons).
PeakliOHHYIO CMechb TepeMeIlnBajyd MPH K. T. BCKO HOYb, a 3aTéM KOHLEHTPUPOBAIH C

noJjiyueHueM ykazanaoro coequnenusi. LC-MS [M+1]: m/z 957 21.

Cragus G: (S)-3-((Z)-2-((((S)-1-(mpem-BbyToxcn )-2-((R)-6-(1-((S)-3-((mpem-

OyTokcukapOoHmna)aMmuHo)-2-ruapokcurponui )-2-((1-(mpem-0yTokcukapOOH W )a3e TUAUH-3 -

wi)MeTun )-7 H-nupazon-2-uii-4-ui)x poMad-2-ui)- 1 -okconpornas-2-mi)OKCHU )JUMUHO )-2-(2-

((mpem-6yTOKCUKapOOHMII )AMUHO )TUA30J1-4-1J1 )alleTAMU L0 )-2. 2 - TUMETHI-4-0KCoa3eTUaUH-1 -

wicynedar tpudTopanerar. K pacrBopy 4-((R)-2-((S)-1-(mpem-6yroxcn)-2-((((Z)-(2-((mpem-

OyTokcrKapOOHMIT)aMUHO)THA30JI-4-11)(KapOOKCH )-METHIIEH )aMIHO )OKCH ))- | -OKcomponan-2-
un)xpoMaH-6-un)-1-((S)-3-((mpem-0yToxcukapOOHNIT )-aMHHO)-2-ruapokcunpormin)-2-((1-
(mpem-OyToxkcukapboHun)azeTuauH-3-un)metun)-/ H-nupazon-2-uit TFA (0,58 r, 0,61 mmonb)
B DMF (5 mi) nobasnsimu DCC (0,38 1, 1,8 mmons) u HOBT (0,28 r, 1,8 mmons). ITony4eHHblit
pacTBOp mMepeMelnuBaju Mpu K. T. B TeueHue 30 muH mepen nodasinenueM (S)-3-amMuHO-2,2-
OUMeTHI-4-0KcoaseTuanH-1-una rugpocyiasdara (0,32 r, 1,5 mmonp) u OukapOoHaTa HaTpus
(0,26 1, 3,0 Mmmounb). PeakiMOHHYIO0 CMeCh MEepeMeIInBaIN TP K. T. BCKO HOYb. 3aT€M TBEPAOE
BemecTBo oTduibTpoBeBanu. PacTBop ounimanu Ha RP (xononka C-18, 130 r) ¢ amoupoBannem
20-100% ACN/Bognoii ¢ conepxanuem 0,05% TFA (10 006. xoi.), C MOJyYeHUEM YKa3aHHOTO
coenunenusi. LC-MS [M+1]: m/z 1149.44.

Cranus H: (8)-3-((Z)-2-(((S)-1-((R)-6-(1-((S)-3-AMUHO-2-TUAPOKCUIIPOITHI )-2-

(azeTuauH-3-uaMeTui)-/ H-nupa3on-2-ui-4-mixpomMas-2-ui )- 1 -kapO OKCUATOKCH JUMUHO )-2-(2-

AMUHOTHA30J-4-1J1)alieTaMuzio)-2, 2-TuMeTI-4-0kcoa3eTuauH- 1 -ui cynbdar. K pactBopy (S)-3-

((Z)-2-((((S)-1-(mpem-6yToxcu)-2-((R)-6-(1-((S)-3-((mpem-0yTokcrkapOOHMIT )JaMHHO )-2 -

rugpokcunponui )-2-((1-(mpem-6yTokcukapOoHmT )a3e TU AU H-3 -1 )MeTHN )- / H-ninpason-2-uii-4-
WJT)XpOMaH-2-1J1)- | -OKCOnponan-2-ui)oKCH )UMHHO )-2-(2-((mpem-
OyTOKCHKapOOHMIT)aMHUHO)THA30I-4-1JT)alleTaMU0)-2, 2-TUMe THIT-4-0KCOa3eTHIUH- | -11a
cynbara (420 wmr, 0,33 mmomp) B CH2Cly (1 wmn) nmobasmsiim TFA (2 wmu). Pactsop
nepeMelBaId IPU K. T. B TeueHHe | 4, 3aTeM pacTBOpUTENb yAasuii. [1omydeHHbIH 0CcTaToK
npombiBasid Et2O (5 x) u cymwnm ¢ mojy4eHreM HEOYHINEHHOro MpOonykTa. HeoduimeHHbIH
nponykT pacteopsuin B DMSO (3 M) u nobasmsuin tBepabiii NaHCOs3 (6-10 skB.). Cmech
nepeMelBaIi MPH K. T. B TeUeHUE 4 4, 3aTeM TBEPAOE BEIIEeCTBO OT(HUIBTPOBBIBAIN. PacTBOp
pazbasisin 60 mut Bogwl, comepkameii 0,1% MypaBbHHYIO KUCIIOTY, U OYHUINATH Ha KOJIoHKe C-
18 RP (415 r) ¢ smounpoanuem ACN/Bopoii + 0,1% FA (0% 7 06. xomn., 0-20% 6 00. xoin.) ¢
nojydeHneM yka3aHHoro coenunenus. LC-MS [M+1]: m/z 792.78. 'HAMP (500 MTI'u, D;0) 8u
8.52 (1H, s), 8.45 (1H, s), 833 (1H, s), 7.17 (1H, s), 7.13 (1H, d), 6.73 (1H, s), 6.64 (1H, d), 4.49
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(2H, t), 433 (1H, m), 4.27 (1H, m), 421 (2H, m), 4.04 (2H,m), 3.59 (1H, m), 3.26 (1H, m),
2.99(1H, m), 2.61 (2H, m), 1.95 (1H, m), 1.67 (1H, m), 1.42 (3H, s), 1.27 (3H, s), 1.13 (3H,s).
IIpumep 5
(3S)-3-((Z)-2-(((1S)-1-(6-(1-((S)-3-AMHUHO-2-TUAPOKCHUITPOTTHI )-2~(3 -aMU HOTIP OTTHLI ) -

1H-niupaszon-2-uii-4-uj)xpomas-2-ui)-1-kapOoKCUITOKCH )JUMUHO )-2-(2-aMUHOTHA301-4-

WI)aneraMuno )-2.2-TMMeTUII-4-0Kcoa3eTUANH- 1 -1 cyabsdar

:N{_\_NH?_
o) = N\\\\
HO'
HO o NH
e ]
N N
HN— | o-
(@] 0’6\\0

Cramusa A :  2-(3-Asumonpormn)-1-((S)-3-((Tper-OyTokcukapbonui)amuno)-2-((Tpet-

oyrrwinumerniacuiami Jokcu)aporni )-4-((R)-2-((S)-2.2. 5-rpumertmii-4. 8-nnokco-3.6.9-Tpuokca-7-

azanonen-11-eH-5-mn)xpoman-6-uin)-1H-nupason-2-uii. TpudropmerancynbhOHOBBIH aHTHIPUA

(5,0 mi, 5,0 mMMonb) noOaBNsIM K MEepeMeInnBaeMoi, oxyaxaeHHoi no -78°C cmecu 3-
azuponpomnan-1-omaa (0,38 mi, 4,2 mmonb) u DIPEA (1,4 mn, 7,9 mmoins) B DCM. PeakinoHHyo
cMmech nepemernnBanu npu -78°C B teuenue 90 muH, 3arem racuiu HaceimeHHbIM NaHCOs.
Cwmech HarpeBaniu a0 0°C, a 3arem pasmessuiu meskny DCM u BogHbiM pacTBopoM NaHCOs.
OpraHuyeckuii CJIOW OTAENSUIM M TPOMBIBAIN COJIEBBIM pacTBOpoM, cymmin Hax NaSOs,
¢unapTpOBaIM W KOHLUEHTPUPOBAIM  JOCyXa €  TOJYYEHHEM  3-a3MIOMPOIUJa
Tpudropmetancynbponara. 3-Asuponponuna tpudpropmerancyiabponar (0,96 r, 4,1 mMmounb)
no0aBIsAIM K TepeMeLIMBaeMOil TpU KOMHATHOH Temmeparype cmecu (S)-Tper-OyTmi-2-
((((annmunokcn)-kapbonm )aMuHo JokcH )-2-((R)-6-(1-((S)-3-((Tper-OyTokcukapOOHIIT ) aMHHO)-2 -
((Tper-OyTunaumeTrncunt)okcu )mponn)- | H-nmupazon-4-min)xpoMaH-2-11)IpornaHoaTa (u3
craquu B, mpumep 4, 0,75 r, 1,0 mmonp) u Oukapbonata Hatpus (0,69 r, 8,2 mmonb) B
aneronutpmie. Cmech mnepememuBanu npu 60°C B TeueHue 1 4, 3areM (UIBTPOBATH U
¢unpTpar KOHUEHTpHpoBaiH. IloNydeHHBII OCTATOK OUYHWINATM METOIOM KOJIOHOYHOU
xpomarorpadun Ha cunkaresie Ha kojoHnke 40 r ¢ amoupoBarnemM CH2Cl/MeOH (100~90%) ¢
HONy4eHneM yka3aHHoro coequnenus. LC-MS [M]": m/z 814.80

Cranus B: 4-((R)-2-((S)-2-(Amunookcu)-1-(tper-OyTokcu)-1-okcomnponas-2-

wn)xpoMaH-6-ui)-2-(3-asunomnponmi)-1-((S)-3-((tper-0yrokcukapOoum)aMuHo )-2-((Tper-

OyTmnnuMeTiicuawiJokcn)nponun)-1 H-nupaszon-2-mii. [Mammaguit  Terpakuc (0,17 1, 0,15

MMONb)  nmo0aBsIM K mepeMemnnBaeMon  cMmecu  2-(3-asmpompornin)-1-((S)-3-((Tpert-

OyToKCcHKapOOHMIT)aMUHO)-2-((Tper-OyTrnaumeTuicuii )-okcu )ponn)-4-((R)-2-((S)-2,2,5-
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TpumeTi-4,8-11okco-3,6,9-Tpuokca-7-azanonen- 1 1 -eH-5-unm)xpoman-6-mn)- 1 H-nupazon-2-us
(1,0 r, 0,98 mmonb) u ¢enmwicunana (0,30 mu, 2,5 mmons) B THF. PeakumoHHy: cMmech
nepeMelnBaId IpU KOMHATHOW TemmnepaTrype B TeueHue 15 muH, 3atem paszdasmsnn EtOAc u
npombiBasin HackileHHbIM NaHCO3 u coneBbiM pacTBopoM. OpraHu4ecKdi CJION OTAENSUIH,
cymman Han MgSOs, ¢unbTpoBanu u QuiabTpar KOHUEHTpUpOBaNU. [loNydeHHBIH OCTATOK
OUUINAJIA METOAOM KOJIOHOYHOH Xpomarorpadpum Ha cuukarene (pacdacosano 50 g) ¢
smouposannem CH:Cl/MeOH (100~88%) ¢ momyueHuem ykazaHHoro coenuneHusi. LC-MS
[M]": m/z 730.75

Cragusa  C:  2-(3-Asuponponmn)-4-((R)-2-((S)-1-(tper-Oyroken)-2-(((Z)-((2-((Tper-

OyTOKCHU-KapOOHMI )JaMUHO ) THA301-4-11 ) (xapOOKCH )METUIIEH )AMUHO )JOKCH )- | -OKconmponaH-2-

wn)xpoMmat-6-ui)-1-((S)-3-((tper-OyToxkcukapOonm)amMuao)-2-((Tpet-

OyTunaumMeTuncunuitokcu)nponun)- 1 H-nupazon-2-uit. 2-(2-((Tper-

OyTOKCHKapOOHHIIT)aMHUHO)THA30J1-4-1J1)-2-0KCOYKCYCHYO ~ kucyiotry (250 wr, 0,93 mmounb)
nobaensim  k  nepememrBaemoit  cmecu  4-((R)-2-((S)-2-(amunookcn)-1-(Tper-6yTokcu)-1-
OKCOMPOMaH-2-ui)XpoMaH-6-ui)-2-(3-azunonponun)-1-((S)-3-((Tpet-
OyToKCcHuKapOOHIIT)aMUHO)-2-((TpeT-0y THIIIUME TUIICUITIT )OKCH )iporin))- | H-riupazon-2-ust (850
mr, 0,93 mmonb) B EtOH/CH3Cl. PeakumoHHy:0 cMech INepeMelINBajd NPU KOMHATHOM
TeMIeparype B TE€YeHHE 2 Y, 3aTeM KOHLEHTPUPOBAJIU IOCYXa C MOJyUYEHHEM YKa3aHHOTO
coenunenus. LC-MS [M]": m/z 985.47

Cramusi D :  2-(3-AmunHonpomui)-4-((R)-2-((S)-1-(tper-OyToken)-2-(((Z)-((2-((TpeT-

OyTOKCHU-KapOOHMI )aMUHO )THA30I-4-111 ) (kapOOKCH )METUIICH )AMUHO )OKCH )- | -OKCOMpOnaH-2-

wn)xpomald-6-un)-1-((S)-3-((tper-OyTokcrukapbonm)amuao)-2-((Tper-

OyrunumeTiicunmJokcu)nponwn)- 1 H-nupazon-2-uii. K cmecu 2-(3-azuponpormin)-4-((R)-2-

((S)-1-(tper-OyTokcu)-2-(((Z)-((2-((Tper-OyTOKCHKapOOHMIT ) aMUHO ) THA30J1-4-
w1)(kapOOKCH )METHIIEH JAMUHO )OKCH))- | -OKkconponan-2-mi)x poMaH-6-ui)- 1 -((S)-3-((Tper-
OyTokcukapOOHMIT)aMUHO)-2~((TpeT-0y THIIMME TUIICHITII )-OKCH ) Tipori )- | H-mupazon-2-ust
(560 wmr, 0,57 mmomnb) B MeOH (6 wmn) noGasmsmn Pd-C (10%, 91 wr, 0,085 wmmors).
ITonyuyeHHYIO CMECh MepeMeIINBaIi MPU KOMHATHOH TemnepaTtype B atmochepe Ha (Oamnon) B
TedeHue 2,5 4. 3aTeM cMech PUIbTPOBAIH U PHIBTPAT KOHLEHTPHPOBAIHU JOCYXA C MOJIy4YEHHEM
ykasaHHoro coenunenus. LC-MS [M]": m/z 958.90

Cragus E: 4-((R)-2-((S)-1-(Tper-0yTokcm)-2-(((Z)-((2-((Tper-

OyTokcukapOoHmna )JaMmuHo yTuazon-4-mn)(kapOokCcHu )METHUIICH JaAMUHO JOKCH)- 1 -OKCOomponad-2-

wn)xpoMmaH-6-un)-1-((S)-3-((tper-OyTokcukapOoHm)aMuao)-2-((Tper-

OyTwimuMmeTwiicuami Jokcu yaponi)-2-(3-((tper-0yrokcukapOoum JaMuHo )irporni )- L H-

nupason-2-uii. K pacrBopy 2-(3-amunuomnpormn)-4-((R)-2-((S)-1-(tper-6yrokcn)-2-(((Z)-((2-
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((Tper-OyToKcHKapOOHUIT)aMUHO ) THA30I-4-1IT )(KapOOKCH )METHUIIEH JaMHHO JOKCH)- 1 -
oKconponan-2-mwi)xpoMaH-6-ui)- 1-((S)-3-((tper-OyTokcukapbonmit)amuHo)-2-((TpeT-
OytunaumeTicun)okcu)nponun)- 1 H-nupazon-2-us (500 mr, 0,52 MMOnb) B TPUITUIAMHUHA
(0,073 mu, 0,52 mmonb) B DCM nobasmsmu BOC-aarunpun (0,15 mu, 0,63 mmons). Cmech
nepeMernBaIi PH KOMHATHOHN TeMIiepaTtype B TeueHue 2 4, 3aTeéM KOHLIEHTPHUPOBAIH J0CYXa.
[TonydeHHBIIT OCTaTOK OYHWINAIU METOIOM TpenapaTuBHON xpomartorpaduu ¢ oOpalieHHON
dazoii (C-18) ¢ smoupoBanueM aneronutpriiom/sonoit + 0,1% TFA (2~100%) ¢ nony4yeHuem
ykasaHHoro coenunenus. LC-MS [M]": m/z 1058.99

Cragus F: 4-((R)-2-((S)-1-(Tper-OyToken)-2-(((Z)-((2-((Tpet-

OyTokcukapOOHMI )aMuHO yTHa30a-4-1i )(kapOOKCH )METHUIIEH )aMUHO )OKCH)- 1 -OKcomponad-2-

wn)xpoMat-6-ui)-1-((S)-3-((tper-OyTokcrukapOoHMI )aMUHO)-2-ruapokcunponi )-2-(3-((Tper-

OyTokcukapOonum)amuHo)npornu)- 1 H-nupason-2-uit. K pacrBopy  4-((R)-2-((S)-1-(Tper-

Oyrokcn)-2-(((Z)-((2-((rper-OyTokcrkapOOHUIT)aMUHO ) THA30J1-4 -
w1 )(kapOOKCH )METHIIEH JaMUHO )OKCH )- | -OKconponan-2-uin)xpomaH-6-mi)-1-((S)-3-((tpert-
OyTOKCHKapOOHMIT)aMUHO)-2-((TpeT-0y TUIIIUME TUIICUITILT )-OKCH )ripori )-2-(3-((TpeT-
OyTokcukapOoHmt)amuHo )nporm)- | H-nupazon-2-ust (620 mr, 0,52 mmons) B THF noGasisiiu
TBAF (270 wmr, 1,04 mmoib). CMech nepeMerinBajy Npu KOMHATHOM Temreparype B TedeHue 90
muH, 3aTteM pa3basisuin EtOAc, npombiBanu HacbimeHHbIM NaHCO3 U coeBbIM pacTBOPOM.
Opranudveckuii cnoii otmensuiy, cymwin Hag MgSOs, GUIBTPOBANIM U KOHUEHTPUPOBAIH.
ITony4eHHBIH OCTATOK OYMINAINA METOIOM KOJOHOYHOU Xpomartorpaduu ¢ obpaineHHOU (a3oi
(C-18) ¢ smroupoBanmem aneronutpusiom/somoii + 0,1% TFA ¢ monydeHueM yKa3aHHOTO
coenunenus. LC-MS [M]": m/z 944 .81

Uranns G: (S)-3-((Z)-2-((((S)-1-(Tper-6yTorcu)-2-((R)-6-(1-((S)-3-((TpeT-

OVTOKCHUKAPOOHMI )JaMUHO )-2-Tuapokcuriponi )-2-(3-((tper-0yrokcukapOOHWI )aMUHO ) IIPOITJI ) -

1H-niupaszon-2-uii-4-uj)-xpomMas-2-mi)- 1 -okconponan-2-mi)OKCh )UMUHO )-2-(2-((TpeT-

OyTOoKCHUKapOOHMI )JaMUHO )THA30I-4-11 )aleTaMuo )-2.2-TUMETUI-4-0KCoa3eTUAUH- | -na

cynbdar. K pacTBopy 4-((R)-2-((S)-1-(Tper-Oytokcn)-2-(((Z)-((2-((Tpet-

OyTokCHKapOOHMIT)aMUHO ) THA30I-4-11 )(KapOOKCH )METHIIEH))aMHHO )-OKCH )- | -oKcompomnan-2-

win)xpoMaH-6-un)- 1 -((S)-3-((Tper-OyTokcrkapOOHMIT)aMHHO )-2-ruapoKcunporn)-2-(3-((Tpert-

OyTokcukapOonmI)amMmuHO)porw)- | H-nmupazon-2-ust (300 mr, 0,32 mmons) u (S)-3-amun0-2,2-
IUMeTHI-4-0KkcoaszeTuauH-1-una runpocyisdara (134 mr, 0,64 MMOnb)) B aLETOHUTPHUIIE
(6e3BonnbIiA, 12 mit) npu -10°C nobasnsm mupuans (0,077 M, 0,96 mmoinb) B atMmocdepe Na, a
3ateM Ni-((3TmnumMuHO)MeTHIeH )-N3, N3-numerunnponan-1,3-guamuna  rugpoxiopun (134 wr,
0,70 mmonb)). PeakinioHHyo cMech nepementnBaid mpu ot -10 go 0°C B Teuenne 1 4, 3atem

KOHLIEHTPUPOBAIM Jaocyxa. llomydeHHBI OCTATOK OYMINAIM METOAOM MpEnapaTUBHOU
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KOJIOHOYHOH  xpomarorpadpum ¢  obOpamenHoit  ¢azoir  (C-18) ¢  smoupoBaHuem
aneronuTpunom/Bonoii + 0,1% TFA ¢ nonyuenuneM ykaszanHoro coegunenus. LC-MS [M]": m/z
1136.71

Craquss  H:  (S)-3-((Z)-2-(((S)-1-((R)-6-(1-((S)-3-AMHUHO-2-THAPOKCHITPOTIHJI )-2-(3-

amuzonpon)-1H-niupaszo-2-uin-4-mwn)xpoMas-2-mi )- 1 -kapOOKCUITOKCH )JUMUHO )-2-(2-

aMUHOTHA30J-4-11)aeraMunio)-2, 2-numMeTii-4-okcoaseTuaut- 1 -una cynbdar. K pactsopy (S)-3-

((Z)-2-((((S)-1-(rper-OyTokcn)-2-((R)-6-(1-((S)-3-((Tper-OyTOKcHKapOOHMUIT)aMUHO)-2-

ruapoxcunponui)-2-(3-((rper-oyrokcuxkapbonun)amuno)nponun)- | H-nupazon-2-uii-4-
WIT)XpOMaH-2-1i1)- | -okconponan-2-mui)oKCH )UMHHO)-2-(2-((TpeT-
OyToKCHKapOOHMIT)aMIUHO ) THA30I-4-1JT)alleTaMU10)-2, 2 -TUME THIT-4-0KCOa3eTHIUH- | -1ta
cynbpara (130 wmr, 0,11 mmons) B DCM (5 wmi) nmobasmsuim TFA (3 mi, 39 mmons).
PeakuinoHHyI0 cMech MepeMelInBail MPpU KOMHATHOH Temriepatype B TedeHue 90 MuH, 3aTeM
OBICTPO KOHLIEHTPUPOBAJIN J0CYXa IOJ BaKyyMOM NP KOMHATHOH Temmneparype. IlonyueHHbIi
ocratok pacteopsiiu B DMSO (1 wmn) wm oummanu wmerogom mnpemnapatuBHoii HPLC ¢
AIIIOUPOBAHNEM ALETOHUTPUIIOM/BONIOH (2~35%) ¢ moNMy4eHrneM yKa3aHHOTO COEIMHEHUS B BHIE
comu TFA. LC-MS [M]*: m/z 780.37. 'HAMP (500 MI'u, D;0) &u 8.56 (1H, s), 8.54 (1H, s),
8.36 (1H, s), 7.29 (1H, s), 7.26 (2H, d), 6.79 (H, s), 6.78 (2H, s), 4.52 (2H, t), 438 (1H, m), 4.20
(1H, m), 4.21 (2H, m), 3.27 (1H, m), 3.03 (2H, m), 2.99 (2H, m), 2.76(2H, m), 2.31 (3H, m),
2.01 (2H, m), 1.76 (2H, m), 1.49 (3H, s), 1.32 (3H, s), 1.16 (3H,s).

IIpumep 6

(S)-3-((Z)-2-(((S)-1-((R)-6-(1-((3-AMUHOA3ETUAMH-3 -FJ1 )METHUII )-2-MeTUJI-/ H-tupasosn-

2-uti-4-un)xpoman-2-mi)- 1 -kapOOKCUITOKCH )JUMUHO )-2-(2-aMUHOTHA30JI-4- 11 )alieTaMuao)-2. 2-

IUMETHII-4-0KCOa3eTUAMH-1 -1j1a CV.Hbd)aT

N\,
N
9 N
G
HO 0 O NH
0
Ny
N N
HN—C | o-
S 0 AN
(0] O/“\\O
0o

VYka3zaHHOE COeJMHEHNE MOJy4Yaly C IPUMEHEHUEM TON € METOAUKHU, YTO U B IIpUMepe
1, HauMHas ¢ MPOMEXYTOUYHOIO COeAnHeHHsl | U mpomexxyTouHoro coeguHeHus 6. LC-MS
[M+1]: m/z 748.76. '"HAMP (500 MTI', D,0O) 8u 8.57 (1H, s), 8.53 (1H, s), 7.36 (1H, s), 7.32
(1H, d), 7.02 (1H, s), 6.84 (1H, d), 4.90 (2H, s), 4.59 (2H, m), 4.36 (2H, m), 4.17 (3H, s), 4.12
(2H, m), 2.81 (2H,m), 2.15 (1H, m), 1.89 (1H, m), 1.64 (3H, s), 1.36 3H, s), 1.13 (3H, s).

Tabmuua 1. CoemuHenust mpumepoB 7 — 13 mony4yanu ¢ TPUMEHEHHEM METOAMKH,
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NOAOOHOH BBIIIEONTMCAHHBIM NPUMEPaM, C NMPUMEHEHHEM COOTBETCTBYIOIIHMX MPOMEXKYTOUHBIX

COeqUHEHUN.

ITpumep

Crtpykrypa

HazBanue

LCMS
[M+H]

(8)-3-((2)-2-(((S)-1-((R)-6-(1-((R)-3-
AMHUHO-2-THIPOKCUIPOIINII )-2-METHJI-
1H-nnpazon-2-uit-4-nm)xpomaH-2-
mi)- 1 -kapOOKCUITOKCH )UMUHO)-2-(2-
aMMHOTHA30JI-4-MT)aleTaMusio)-2,2-
AUMETUII-4-0KCOa3eTUIUH- 1 -1na

cyabdar

737.54

(8)-3-((2)-2-(((S)-1-((R)-6-(1-((S)-3-
AMUHO-2-THJIPOKCUIIPOIINIT )-2-METUJI-
1H-nupa3zon-2-uit-4-um)xpomas-2-
ui)-1-kapOOKCUITOKCH )UIMUHO)-2-(2-
AMHHOTHA30J1-4-1JT)alieTaMuso)-2,2-
JUMETUI-4-0KCOa3eTUINH- 1 -1na

cyabdar

737.29

(8)-3-((D)-2-(((S)-1-((R)-6-(1-(3-
amuHoMponmi)-3-((S)-2,3-
dirunpokcumnpon)-2-uMuHO-2,3 -
nuruapo-1H-umuaazon-4-
WI)XpoMaH-2-ui)-1-
KapOOKCHATOKCH)UMHUHO)-2-(2-
AMHHOTHA30JI-4-MT)arieTaMuso)-2,2-
IUMETHII-4-0KCOa3eTUINH- 1 -1na

cyibdar

795.95

10

(8)-3-((2)-2-((((S)-6-(1-(3-
amMuHOTpo)-2-MeTni- 1 H-
HPa30JI-2-uit-4-11)X poMaH-2-
WJT)METOKCH )UIMUHO)-2-(2-
aMHHOTHA30J1-4-MT)arieTaMuso)-2,2-
JUMETHII-4-0KCOa3eTUINH- 1 -1na

cyibdar

663.55




117

(S)3-2)2-(R6-(1-G-

A amMuHOTpoI)-2-meTni- 1 H-
~ \N_\\\ MUPa3o-2-uii-4-uin)XpomMaH-2-
11 " WJT)METOKCH )UMUHO)-2-(2- 663.47
HoN—¢ ﬁ j;F aAMMHOTHA30JI-4-MT)areTaMuso)-2,2-
O’"\o

IUMETHI-4-0KCOa3eTUaH-1-1a

cyibdar

(R)-2-((S)-6-(1-(3-amuaONpOTIMIT)-2-
UMUHO-3-MeTuII-2,3-quruapo-1H-
UMMIA30J1-4-1J1)X pOMaH-2-11)-2-

>=NH
o : (((Z)-(1-(2-amunOTHA30-4-1111)-2-
12 Ho)‘\y\/onI \\L 736.34
NH>

(((S)-2,2-numernn-4-oxco-1-

H2N—</fk!r IF (cynbokcH)a3zeTHIuH-3 -1 )aMUHO )-

o 2-0KCOXTUJTUAECH JAMHHO JOKCH )

IporaHoBas KUCJIOTa

(38)-3-((Z)-2-(((6-(N-(2-
NH
((:Q)LN/\/NHZ AMHMHOS3THIT)KapOaMUMHUIOHIT )X POMaH
H
o -2-WJT)METOKCH )UMUHO)-2-(2-
13 N© 611.49
N N aAMHHOTHA30J1-4-MT)alieTaMuo)-2,2-
w6 Y T
> 7 oo NUMETUN-4-0KCOa3eTHINH- | -11a
o}
rUapocyibdaT

IIpumep 14
Tonyuenue  (S)-3-((Z2)-2-(((S)-1-((R)-6-(6-((2-amuBO>THI)aMuHO )- | -(a3eTuanH- 1 -uii-3-

WIMETHI )IUPUAUH- | -uli-3 -1 )xpoMaH-2-11)- 1 -kapOOKCUITOKCH JUMHUHO )-2-(2-aMUHOTHA30J1-4 -

Wwi)aneramMuno )-2.2-1tuMeTui-4-okcoasetuaus- 1 -uicyiedar dopmuara

NH,

N
H,N—¢
‘(S /. L Q\S,p
0 0" "0-

Cragusa A: (S)-Tper-Oyrui-2-((R)-6-0pomxpoman-2-mi)-2-(((tper-0yTokcukapOOHWI)-

aMHHO Jokcu)nponaHoaTr. Boc-aaruapun (6,8 i, 29 mMmonb) no0aBmsiiM K NepeMeImnnBaeMoi
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cmecu (S)-Tper-OyTun-2-(amunookcn)-2-((R)-6-0pomxpoman-2-mn)nponanoara (3300 wmr, 8,9
MMOJIb, TIpoMexxyTouHoe coenuHerne 1) B DCM (10 mur). PeakioOHHYI0 CMeCh MepeMenInBain
npu 50°C B TeueHue 1 4, 3aTeM cMech OXJaXAalu U pacTBoputendb ypaansnu. IlonydeHHbii
ocratok ounmanu merogom ISCO (80g gold) ¢ amouposanuem 0 - 30% EtOAc/m3orekcanom
IPaJMEHT C TIONyY€HnEM yKa3aHHOro coeaunenus. LC-MS [M + H]™: m/z 472.3.

Cranus B: Tper-6ytun-2-(6-(6-((2-((tper-

OyTOKCHUKAPOOHNMI )JaMUHO )3T )aMHUHO )TUPUANH-3 -1 )X poMaH-2-ui )-2-(((Tper-

OyTokcukapOoHmT)aMuHo)okcu)ponanoar. Cmeck (2S)-Tper-OyTii-2-(6-0pomxpomaH-2-m)-2-

(((Tper-OyTOoKCHKapOOHMII)aMHHO )OKCH )ITPOTIAHOATA (0,5 r 1,1 MMOJIb),

ouc(rmmuuakossro)nudbopona (0,28 r, 1,1 mmons), auerata kamus (0,31 r, 3,2 mmonb) u 1,1'-
ouc(nu-tper-oyrunpochuno)peppouen namaausa auxaopuzaa (0,10 r, 0,16 MMomb) B JUOKCaHe
(5,29 mn) nerasuposanu npu oOMeHe Bakyyma/Ny TPIokabl. PeakiiMOHHYI0 CMeCh HarpeBalii Mpu
70°C BCO HOYb. PeakIMOHHYKO CcMech oxjiaxnaaun u paobasmsu  1,1'-Ouc(au-tper-
oytundochuno)peppouena nammagus guxgopun (0,069 r, 0,1 »skB.), Tper-Oyrrn(2-((5-
OpomnupuanH-2-mi)aMuHo )P THN)Kkapdamar (0,37 r, 1,2 mMmonb) m 1| M BomHBIN pacTBOp
TpexocHOBHOTO (ochara kamus (3,2 mi, 3,2 MMoIb). PeakLIMOHHYIO CMeCh Jera3upoBajH MPH
obmene Bakyyma/N, Tpwknel, 3ateM HarpeBaiu npu 70°C B TeyeHue S5 4acoB u (puibTpoBaU
uepes Celite™. @unpTpaT KOHIEHTPUPOBAIM U TOJIYUEHHBIH OCTATOK ouMmanu mMerogom ISCO
(40 g) ¢ mpumenennem 0-50% EtOAc/rexcana ¢ mony4yeHuem ykasaHHOro coequHenus. LC-MS

[M + HJ": m/z 629.8.

Cranus C: 2-((2-((TpeT-OyTokcukapboHm )aMuHO )3T )JamuHo )- 1 -((1-(tper-

oyrokcukapbonmn)azerunud-3-mwi)Metn )-3-((R)-2-((S)-2.2.7.10.10-nenramermi-4,8-1MOKCO-

3.6,9-Tpuokca-5-azayHaekan-7-ui)xpoMan-6-win)nupuaun-1-uii. K pacrtBopy Tper-OyTmi-3-

(runpokcumermi)azetuans- 1 -kapbokcunara (0,3 1, 1,6 mmons) u DIEA (0,70 mu, 4,0 MMosb) B
CHxCl> (8,0 mu) npu -78°C nobasnsimn TpudTopmerancynbdonosbiii anruapua (0,40 mu, 2.4
mMMoutb). Peakiimonnyto cmech nepemenrbany npu -78°C B Teuenue 0,5 4, 3aTeM racuiy BOAOH
U OCTaBJLIN HarpeBathes 10 K. T. Cmeck pasnensmn mexxny CH2Cl u Bonmoit. Opranudeckuit
CJIOM OTHEeNsIM M TPOMbIBaIM HachlmeHHbIM BOxHbIM NaHCOs u coneBbIM pacTBOPOM.
Opranndeckne ciaou oObenuHsuM, cymmian Hagy MgSOs M KOHLEHTPUPOBAJIM B BaKyyMe C
nojy4eHueM HeouuineHHoro Tpugaara. Cmechd (S)-tper-OyTnin-2-((R)-6-(6-((2-((Tper-OyTokcu-
KapOOHMIT)aMHUHO )3 THJT)aMHUHO )ITUPUINH-3 -1 )XpOMaH-2-1)-2-(((mpem-0yTokcukapOoHMII)-

amuHO)okcu)pornaHoata (0,25 r, 0,40 mmounb), HeouumneHHoro Tpudiaara U OukapOoHaTa
Hatpust (0,11 r, 1,3 mmons) B CH3CN (8,0 M) B cocyne moj MHUKPOBOJIHOBOM OOJy4EeHUH
Harpesan npu 60°C B TedeHue 2 4. 3aTeM CMeChb OXJIXTAIH OO K. T. U (UIBTPOBAIH.

@unbrpaT KOHIEHTpHpoBaiy. Iloaydennsiii octatok ounmanu meronom ISCO 40 g (0-100% c
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npumenenneM 3:1 EtOAc:EtOH B rekcane) ¢ moiydeHuem ykaszaHHoro coeamHeHus. LC-MS
[M]™: m/z 798.9.

Craausa D: 2-((2-Amubaostii)amMuHo)-5-((R)-2-((S)-2-(amuuookcu)-1-(tper-Oyrokcu)-1-

OKCOTIPOMaH-2-ui)XpoMaH-6-min)-1-(azernaun-3-unmernm)oupuaus-1-mit.  TFA (1,5 )

nobasnmsimm kK pactBopy  2-((2-((Tper-OyToKcukapOOHMI)aMUHO )3 THI)aMUHO)-1-((1-(Tper-
OyTokcukapOoHmMN)-azeTuaAnH-3-un)mMetn)-5-((R)-2-((S)-2,2,7,10,10-nentamernin-4,8-1uokco-
3,6,9-Tpuokca-5-a3ayHnekan- 7-min)xpoMaH-6-um)mipuaus-1-us (0,19 r, 0,24 mmons) B CH2Cl2
(1,5 mu). PeakiimoHHyI0 cMech IepeMelInBaiyd MPU KOMHATHOH Temmeparype B TedeHue 1 d,
3aTeM PacTBOPUTENb YIOAIAIN B BakyyMe. Dpup N0O0aBIAIN K MOJYYEHHOMY OCTAaTKy M CMeCh
KOHLIEHTPUPOBAIM B BakyyMe. Ddup no0aBiany K NOJYYEHHOMY OCTATKy U IIOJy4YEHHBIN
OCTaTOK TBEPJIOTO BELIECTBA CYIIWIN B BAKYyMe C IMOJTy4YE€HHUEM YKAa3aHHOTO COEIMHEHUs B BUJIE
comu TFA. LC-MS [M]": m/z 498 5.

Cragua  E:  (S)-3-((Z)-2-((((S)-2-((R)-6-(6-((2-AMuHO3THI)aMUHO)- 1 -(a3eTuaNH-3 -

WIMETHW )-IIUPUANH- | -uii-3-m1)xpoman-2-ui)- 1 -(Tper-OyTokcn)- 1 -okconponas-2-

WI)OKCH )JUMUHO )-2-(2-((TpeT-OyTOKCHUKapOOH I )aMUHO )THA301-4- 1T )alieTaMu a0 )-2, 2- TUMET UJI-

4-0KCcoa3eTuanH- 1 -1 cyabdar. PactBop 2-((2-amunodTHI )aMuHO)-5-((R)-2-((S)-2-

(amuHOOKCH)-1-(TpeT-OyToKCH)- 1 -OKCOnpOnan-2-mi)X poMaH-6-u)- 1 -(aseTuanH-3 -
WIMETHI ) TUPUINH- | -1t (0,20 T, 0,24 MMOJIb) u (S)-3-(2-(2-((rpert-
OyTOKCHKapOOHUIT)JaMHUHO ) THA30I-4-1J1)-2-0KCOale TAMHIO)-2, 2 - TUMETUII-4-0KCOa3eTUANH- | -1
ruapocynbgpara (0,17 r, 0,29 mmonp) B MeOH (2,4 M) nepeMermBaiy npy K. T. B TEUSHHE 2 U.
3aTeM TBepHble BEIIECTBA pEAKUUH OT(PHIBTPOBBIBAIIM M (UIBTPAT KOHIEHTPHPOBAIH C
noayueHueM ykasannoro coenunenus. LC-MS [M]": m/z 945.1.

Cranus F: (S)-3-((Z)-2-(((S)-1-((R)-6-(6-((2-AMuHO3THI )aMuHO)- 1 -(a3eTunny-3-

WIMETHI )IUPUAUH- | -Uli-3 -1 )XxpoMaH-2-11)- 1 -kapOOKCHUITOKCH JUMHUHO )-2-(2-aMUHOTHA30J1-4 -

wi)areramuso)-2,2-nuMeruin-4-okcoaserunun-1-mn cynedar. K pacteopy (S)-3-((Z2)-2-((((S)-2-
((R)-6-(6-((2-amuHO3THIT)aMHHO)- | -(a3eTHINH-3 -UIME T ) TUPUAHH- | -uii-3-1i1)XpoMaH-2-1i)-
1-(Tper-OyToKCcH)- 1-OKcomponan-2-mi)OKCH )UMHHO)-2-(2-((TpeT-
OyTOKCHKapOOHMIT)aMUHO ) THA30I-4-1JT)alleTaMUI0)-2, 2-TUMe THIT-4-0KCOa3eTHIUH- | -11a
cynbpara (0,22 1, 0,24 mmons) B CH2Cl2 (0,79 M) noGasnsmn TFA (1,6 mun). Peakunonnyro
CMECh TepeMeIINBAIM MPH K. T. B Te4eHHE | U, 3aTeM KOHLIEHTPUPOBAIA B BaKyyMe.
ITonydyeHHoe TBepAbIN OCTATOK CYLIMJIM MOJ BakyyMoM, 3aTeM pactBopsuid B 3 mia DMSO u
ounianu ¢ npumeHeHreMm ounctku meronoM HPLC ¢ obpamennoii daszoit (rpaguent 0-25%
MeCN/Bona (0ba ¢ 0,1% MypaBbHHOH KHUCJIOTON)) C MOJy4YE€HHEM YKa3aHHOT'O COEIUHEHHs B

BUJIE COJIU MyPaBbUHOHN KHUCJIOTBL
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LC-MS [M + H]": m/z 788.5. H' IMP (500MIui, D0, ppm): 6 8.13 (d, J = 10 T'y, 1 H),
8.07 (s, 1H), 717 (m, 3 H), 6.79 (s, 1 H), 6.71 (d,J =5Twn, 1 H), 451 (br.s,2H), 436 (d, ] =
10 I'm, 1 H), 431 (s, 1 H), 4.10 (m, 2 H), 4.04 (m, 2 H), 3.73 (t, 2 H), 3.50 (m, 1 H), 3.21 (t, 2
H), 2.69 (m, 2 H), 1.99 (m, 1 H), 1.71 (m, 1 H), 1.45 (s, 3 H), 1.27 (s, 3 H), 1.08 (s, 3 H).

Tabmuua 2. CoenuHeHus npumepoB 15 — 24 monyudanu ¢ nmpuUMEHEHHEM MOJOOHON

METOIMKH, ONMMMCAHHOU B IpuMepe 14, ¢ npUMEeHEeHNEM IPOMEKYTOUHBIX COEAUHEHUN

LCMS

IIpumep | CtpykTypa Hassanue
[M+H]"

(8)-3-((2)-2-(((S)-1-((R)-6-(2-((2-
s aMuHOSTII )(a3eTuanH- 1 -uii-3-

WJIMETHJI)aMUHO )- | -MEeTHJIITUPUMU T H-
/N\IrN\/\NHZ ) ) p A
SN 1-mii-5-mm)xpoman-2-ui)-1-
15 P 803.6
'fo KapOOKCHITOKCH )UMHHO)-2-(2-

H

HzN.(/N ] N 0,0 | aMUHOTHA30]-4-UJ1)alleTaMUuAa0)-2,2-
J T e
o oo JIUMETUII-4-0KCOa3e THIUH- 1 -

=0

wicyibdara popmuar

(38)-3-((Z)-2-(((18)-1-((2R)-6-(6-(3-
NH; | aMMHO-2-(aMMOHMHAMETUT) PO )-1 -
)OL, METHJITHUPUINH- | -Hii-3-11)XpoMaH-2-

16 w)- 1 -kapOOKCUI TOKCH ) UMUHO)-2-(2- 761.7

(o O
.0
N
| H

N N -
H2N‘<’]/K”/ Q.0 0P

s 0 Jn X AMUHOTHA30J-4-1JT)alleTaMu0)-2,2-

o) 0”7 0-

IUMETHII-4-0KCOoa3eTHaUH- 1 -

wicynbdara Gpopmuar

(S)-3-((Z)-2-(2-amunoTHA30J-4-11)1)-2-
on (((S)-1-((R)-6-(2-(((R)-3-ammoOHMTi-2-

/NYH\/?\,F:HS
. N TUAPOKCHUITPOIIHIT)aMHHO)- | -
A METHJITUPUMHINH- | -Ui-5-11)X poMaH-

HO™ ™
e
o AR ) 2-mn)-1-
H2N—</S J)\g/ j;)/o“"o 0.0
& oS-

KapOOKCHITOKCH)UMHHO )aLl€TAMHIO )~

17 765

2,2-nuMeTuII-4-0KCoa3eTUnH-1 -

wicynbdara hopmuar
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18

(S)-3-((Z)-2-(2-amunrOTHA30-4-111)-2-
(((S)-1-((R)-6-(2-(((S)-3-ammoHmMii-2-
TUAPOKCHUITPOIIHIT)aMHHO)- 1 -
METHIMPUMHUINH- | -uii-5-11)X poMaH-
2-nn)-1-

KapOOKCHITOKCH)UMHHO )aLleTAMHIO )~
2,2-muMeTHI-4-0KCoa3eTUnH-1 -

wicynbdara Gpopmuar

764.7

19

(8)-3-((Z)-2-(((S)-1-((R)-6-(2-((R)-3-
AMHHO-2-TUIPOKCUIIPOIIHII)aAMUHO)- 1 -
(azeTunuH-1-uit-3-

WJIMETH) TUPUMHUINH- | -uii-5-
WI)XpoMaH-2-mi)-1-

KapOOKCHITOKCH )UMHHO)-2-(2-
aMUHOTHA30JI-4-1iT)areraMuao)-2,2-
IUMETHI-4-0KCOa3e TUIUH- 1 -

wicyibdara popmuar

819.8

20

(S)3-(Z)2-(((S)-T-((R)-6-2((S)-3-
AMHHO-2-TUIPOKCUITPOIIHIT)AMUHO)- 1 -
(aseTunuH-1-ui-3-
WIMETWUIT)TUPUMUANH- | -uii-5-

W)X pOMaH-2-ui)-1-
KapOOKCHITOKCH)UMHUHO)-2-(2-
AMHHOTHA30JI-4-MT)aleTaMuio)-2,2-
IUMETHII-4-0KCOa3eTUIUH- 1 -

wicynbdara Gpopmuar

820.4

21

(S)3-(@) 2 IHR)-6-(1-G-
amuHONpOITH )-6-((3-
AMMOHHHIIPOITIIT)aMHHO )ITUPUINH- | -
uii-3-un)xpoman-2-mn)-1-
KapOOKCHITOKCH)UMHUHO)-2-(2-
aMHHOTHA30JI-4-MT)aleTaMuio)-2,2-
AUMETU-4-0KCOa3eTUUH- | -

wicynbdara Gopmuar

790.6
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22

H
Z ] N ~NH2
N

0
HOJ”" 0] A

N
Hy

o)
N
”j)\r(n
HoN—¢ 00
) _<S ] 5 ):l/o\wo A
o 0

’S‘O_

(S)3-(@)2((S)THR)-6-(6--
AMHHONPOITHI )aMUHO)- 1 -(a3eTuanH-1-
Wii-3-UIMeTHIT) TUPUANH- | -1ii-3 -

W)X pOMaH-2-ui)-1-
KapOOKCHITOKCH)UMHUHO)-2-(2-
aMHHOTHA30JI-4-MT)aleTaMuio)-2,2-
IUMeTHI-4-0KCOa3eTUAUH- 1 -

wicynbdara Gpopmuar

802.7

23

s

3 NH,
NN

0 SN SN,

A.

HO” P N0
.0
N:,)N'\WH 00
H.N—~¢
2 *(S o );l/q\s,p
o o7o-

(38)-3-((2)-2-(((1S)-1-((2R)-6-(6-((1-
aMUHO-3-aMMOHUHIIPONaH-2-
WT1)aMUHO)- | -MeTrmupunns- 1 -uii-3-
WI)XpoMaH-2-mi)-1-

KapOOKCHITOKCH )UMHHO)-2-(2-
aMUHOTHA30J-4-1iT)areraMuno)-2,2-
IUMETHI-4-0KCOa3e TUIUH- 1 -

wicysbdara popmuar

762.2

24

o
N
|
I

0}
H
N N
HN~—¢ J)\V( 0.0
S o N,
O

NI

S

H
/NTN\(\NH2
* +
0 SN N,
)In
H: ‘ (0)
o)

0.0
“o-

(38)-3-((Z)-2-(((18)-1-((2R)-6-(2~((1-
aMUHO-3-aMMOHUHNIIPONaH-2-
WJI1)aMUHO)- | -MeTunnupumMuanH- 1 -uii-
5-unm)xpoman-2-ui)-1-
KapOOKCHITOKCH)UMHUHO)-2-(2-
AMHHOTHA30JI-4-MT)aleTaMuio)-2,2-
IUMETHII-4-0KCOoa3eTHaUH- 1 -

wicynbdara Gpopmuar

763.2

THonyuenue

IIpumep 25

(25)-2-((2R)-6-(2-((2-amunOo3THI)aMUHO )-4. 5-nuruapo- 1 H-umunazoj-4-

wn)xpomat-2-un)-2-((((Z)-1-(2-amunoruaszon-4-mun)-2-(((S)-2.2-numernn-4-okco-1-

(cynbdOKCH)a3eTUANH-3 -1 JAMUHO )-2-OKCO3TUJIUIEH JaMUHO JOKCH JITPONAHOBON KUCJIOTHI
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0
N
“j)\r(m
HaN—¢
N T j;l\/q\s,p
) 0"~ "OH

Cranus A: (28)-Tper-6yTun-2-(((tpeT-0yToKcUKapOOHMII JaMHUHO JOKCH )-2-(6-

BUHWIXpoMaH-2-winnponanoar. K  pactBopy  (2S)-tper-OyTmin-2-(6-OpomxpomaH-2-wi)-2-

(((Tper-OyTokcukapOoHmT)amMmuHO)oKkcH)poranoata (2,0 r, 4,2 MMOJb, NPOMEKYTOUHOE
coenunenue 1) B EtOH (20 mum) noGasmsimu Bunmntpugropdbopar kamust (850 mr, 6,4 Mmonb),
EtsN (0,88 mu, 6,4 mmonp) u agaykt PdCly(dppf)-CH2Cl> (173 wr, 0,21 mmons). Cmechb
obmenmnBanu Ny/BakyyMm 3 pas3a M 3aTeM HarpeBajiil 10 TeMIeparypbl oOpa3oBaHHs (ierMbl B
TeueHue 4 4acoB. 3aTeM CMeCh OXJIAKAAIH JI0 K. T., pa3basisimn EtOAc u npombiBaiu BOAoi u
cosieBbIM pacTBopoM. OpraHudeckuil cioi oraensu, cymmin Han MgSOs u duibTpoBany.
@uibTpaT BHINAPHBAIH PU TOHYKEHHOM JIABJICHUH C TIOJIYYEHHEM OCTATKa, KOTOPbIH OYHIIAIIH
merogoMm ISCO (80g gold) ¢ smoumposanmem rpaguentom O - 40% EtOAc/usorekcan c
HOJTyYeHHEM YKa3aHHOTO COEIUHEHUS.

Cragusa B: (2S)-Tper-0ytun-2-(((tper-0yrokcukapbonmii)amMuHo )okcu )-2-((2R)-6-(1,2-

AUA3UIOITII)XPOMAH-2-WI)IPONAHOAT. YKCYCHYR  kuciaoty (4 wu) npobaBmsid K
nepememnBaeMoii  cmecu  (S)-Tper-OyTun-2-(((Tper-OyTokcukapOoHmT)aMiHO )oKeH )-2-((R)-6-
BUHIIXpOMaH-2-wi)npomnanoata (2,0 r, 4,8 mmons), nepitonara Hatpus (1020 mr, 4,8 MMoub) u
azuna Hatpus (930 mr, 14,3 mmons) B DMSO (12 mut). PeakuinoHHy0 cMech epeMenInBaii npu
70°C B Teuenue 3,5 4 B aTMoc(epe azora. 3aTeM peaKIHOHHYIO CMEeCh OXJIAXKIaJH, pa30aBIsIu
STHJIALIETATOM, IPOMBIBAJIM HACHIEHHbIM BOAHBIM pacTtBopom NaHCO; (1x), pacTtBopom
NazS203 (1x), Bogoii (2x) u coneBbIM pacTBopoM, cyui (MgSO4) u punbTpoBanu. OuinbTpar
BBINIAPUBAJIM TIPY TOHMKEHHOM JaBJIEHHH C MOJYYEHHEM OCTATKA, KOTOPBIHA OUUINAIH METOAOM
KOJIOHOUHOH xpomarorpapumu ©Ha cummkarene (ISCO, 80 g gold) ¢ smompoBanuem
EtOAc/rekcanom ¢ rpaauerTom 0-20% ¢ ojydeHUueM YKa3aHHOTO COSTUHEHUSI.

Cranus C: (2S)-Tper-6yrun-2-(((tper-0yTokcukapOoHun )Jamuuo Jokcu )-2-(6-(1.2-

JMaMUHOSTHII)-X POMaH-2-WJI )IPOTIaHOAT. K pacTBopy (2S)-tper-OyTrn-2-(((TpeT-

OyTokcukapOOHWIT)aMUHO)-0KCcH )-2-(6-(1,2-muazunostui)xpomaHn-2-mwin)nponanoara (1600 wr,
3,2 mmonb) B THF (16 mi) u Boze (3,2 M) noGasnsimu TpudenmndochuroByro cmoiy (3300 wr,
13 mmonb, ~4 1, 3,2 Mmonb/T). Peakunonnyro cmech HarpeBaiu npu 80°C B Teuenue 1 4. 3arem

cMmech oxnaxnany, pasdasmsimm DCM, cymmnum wag MgSOs u umptpoBanu. ®uibTpar
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KOHILIEHTPUPOBAIM C TOJyYEHHUEM YKa3aHHOTO COEMHEHHs, KOTOPOE HMCIONb30BAIM CPa3sy Ha
cnenyromeii craguu. LC-MS [M + H]™: m/z 452 4.

Cragusa  D:  (2S)-Tper-Oyruin-2-(((Tper-O0yTokcukapOormin)aMuao)okcu )-2-((2R)-6-(2-

THOKCOMMUJIA30IUANH-4-1i)X poMaH-2-um)nponanoar. 1,1'-Tuokapbonmnmuumunazon (610 mr,

34 wmmonb) pobamisim K mepememuBaeMoit  cMecu  (2S)-Tper-OyTmin-2-(((Tper-
OyToKCcHKapOOHMIT)-aMIHO )OKCH )-2-((2R )-6-(1,2-mnamuHo3THIT )X poMaH-2 -1 )nporaHoata (1400
mr, 3,1 mmomp) B DCM (50 mi). PeakimoHHyH cMech NepeMelnBagd NPH KOMHATHOMN
TeMIeparype B T€UeHHe 15 MHUH, 3aTe€M pPacTBOPUTENb YAAJSUIN MPHU MOHMKEHHOM JaBJICHUH.
[TonydeHHbINT OCTATOK OYMINAIM Ha KOJOHKe ¢ crmiukarenem (80g) ¢ mpumenenuem 0-60%
EtOAc/rekcana ¢ monyuenuem (2S)-tpeT-Oytui-2-(((Tper-OyToKCH-KapOOHIIT)aMIHO )OKCH )-2-
((ZR)-6-(2-THOKCOMMUIA30IUIUH-4-UT)XPOMAH-2-WI)[IPONIAHOATa B BHUAE CMECH  JIBYX
u3omepoB. Paremudeckyro cmech (2S)-Tper-0yTui-2-(((Tper-OyTOKCHKapOOHUIT)-aMHHO )JOKCH )-
2-((2R)-6-(2-TnoKconmMunazonuauH-4-mi)xpomMas-2-uwi)nponanoara (900 wmr, 1,8 MmoIb)
pacuerisin pu nomoinu pasaenenuss SFC (IC 2 x 25 cm; 45% stanon/COz, 100 Gap; 60
wi/muH, 220 HM; 00beM mpoOer 1,5 mu, 10 Mr/mn MeTaHona) ¢ MOJyYeHHEM JIBYX H30MEPOB
(usomep 1 u 2 B mopsinke smouposanusi). LC-MS [M + H]"™: m/z 494.3.

Cramugs  E:  Ttper-Byrun(2S)-2-(((tper-OyTokcukapbonmn)amuuo)okcn )-2-((2R)-6-(2-

(MerrnTHo)-4,5-muruapo- | H-umMunaszon-4-un)xpoMaH-2-wi)nponanoar. Monmeran (0,23 M, 3,6

MMOJIb) no0aBJsLIH K nepeMenInBaeMoin cMecHu (S)-tper-0yTun-2-(((tper-
OyTokcukapOoHu)aMuHO)okcH )-2-((R)-6-((R)-2-TrokconmunazonuanH-4-min)XxpomMaH-2-
wn)nponanoara (msomep 1, 360 mr, 0,729 mmonp) B MeCN (5 mu). PeakuuoHHYI cMech
nepemermnBasid pu 70°C B TedeHue 2 4, 3aTeM OXJIXKAAJIH U KOHLEHTPUPOBAIH B BAKyyMeE C
NOJIY4EeHHUEM YKA3aHHOTO COSAMHEHHS, KOTOPOE UCIIOIb30BAIH CPa3y Ha CIEAYIOLICH CTaIuH.
LC-MS [M +H]": m/z 508.3.
Cragus F: Tper-Oytun(2S)-2-((2R)-6-(2-((2-((Tpet-

OyTOKCUKAPOOHMI )JaMUHO )3T )aMuHO )-4. S-nuruapo- 1 H-umunazon-4-un)xpoMas-2-uj)-2-

(((TpeT-0yTOKCHUKAPOOHWII )AMUHO JOKCH )IIPOIIAHOAT.

Yxcycnytro kucnoty (0,17 mi, 2,9 mmonb) nobasnsimm k nepementnBaeMoit cMecu N-Boc-
STUJIEHUaMIHA (160 MT, 1,0 MMOJIb) u Tpet-OyTun(2S)-2-(((Tper-
OyTokcukapOOoHMIT)aMUHO)oKCH )-2-((2R)-6-(2-(MeTunTno)-4,5-nurunpo-1H-umunazon-4-
win)xpoMaH-2-unm)npomnanoara (370 mr, 0,73 mmonp) B auokcane (5 mu). PeaknnoHHyr0 cMech
nepememBasid npu S5°C BCIO HOYb, 3aT€M OXJIAXKOAJIW M KOHLEHTPHPOBAIH B BaKyyMe C

MOJYUEHUEM YKa3aHHOTO COEIUHEHNs, KOTOPOe HCIOIb30BaAIN CPpa3y Ha CleAyIoLell CTauu.

LC-MS [M + HJ": m/z 620.5.
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Cramus G Tper-0yTmn(28)-2-((2R)-6-(2-((2-amuuoyTig )Jamuuo)-4.5-nuruapo- 1 H-

UMUIa30J1-4-11)X poMaH-2-mi )-2-(amuHookcu)ponanoar. TFA (3,5 mu) nobasnsiiu K pacTBOPY

(Tper-OyTmn(2S)-2-((2R)-6-(2-((2-((TpeT-OyToKCHKapOOHMIT)aMHHO )3 THIT)aMHHO )-4, S-TUT U APO-
1H-umunazon-4-un)xpoman-2-un)-2-(((Tper-OyTokcukapOOHMIT)JaMIHO JOKCH ))iporiaHoaTa (450
mr, 0,73 mmonp) B CH2Cly (7 mi). PeaknmoHHYIO CMeCh NepeMeIIuBaId MPH KOMHATHOHN
TeMIeparype B TeueHHe | 4, 3aTeM KOHLEHTPUPOBAIM B Bakyyme. D¢up n00aBsum K
NOJYYEHHOMY OCTaTKy, a 3aTeéM YyJaJsUld PacTBOPUTENb INPH TOHIKEHHOM AaBleHUH. DPup
I00aBISANM K MOJYYEHHOMY OCTATKy C MOJYYEHHEM TBEPJAOrO OCTATKA, KOTOPBIH CYLIMIIN TMOJ
BAKYyMOM C IIOJy4eHHEM YKa3aHHOro coenuHeHust B Bune conmu TFA. LC-MS [M + H]™: m/z
420.4.

Cragus  H:  Tper-Oyrun(2S)-2-((2R)-6-(2-((2-amuH03THI )aMUHO)-4,5-nuruapo-1H-

umunazon-4-un)xpoman-2-mn)-2-((((Z)-1-(2-((tper-6yroxcrukapOOHWI JaMUHO ) THA30J1-4-11)-2 -

(((S)-2.2-numeTtni-4-okco-1-(cyaphokcH)a3zeTUanH-3 -1 )aMUAHO )-2-

OKCOSTUJINJICH )AMHUHO JOKCH )IIPOITAHOAT.

K  pactBopy  tper-OyTun(2S)-2-((2R)-6-(2-((2-amuHO3THI)aMuHO)-4,5-nuruapo- 1 H-
UMHA301-4-1J1)X poMaH-2-11)-2-(aMuHOOKCH )iponaHoata (305 mr, 0,73 mmosnb) B MeTaHoue (6
wi) mpu kK. T. pobaemsum  (S)-3-(2-(2-((Tper-OyTOKCHKapOOHHIT)aMUHO ) THA30J-4-1J1)-2-
OKCoOareTaMun0)-2,2-aumMeTin-4-okcoaseTuaul-1-una ruapocynsdpat (400 mr, 0,87 mmoinb).
PeakiMOHHYIO CMECh IMEPEMEINUBAIM MPHU K. T. B TE€YEHHE 3 Y, 3aT€M KOHILEHTPHPOBAIU C
MOJIyYeHUEM YKa3aHHOTO COeAMHEHUs, KOTOPOe MCTIONb30BaH Ha ciaenyromein ctaguu. LC-MS
[M + H]": m/z 867.0.

Cramuss I (2S)-2-((2R)-6-(2-((2-AmunosTHI)aMuH0)-4, S-nuruapo- 1 H-umunazon-4-

wn)xpomas-2-un)-2-((((Z)-1-(2-amusotuaszon-4-mun)-2-(((S)-2.2-numerun-4-okco-1-

(cy b OKCH)A3EeTUANH-3 -IJ1 JAMUHO )-2-OKCO3TUJIUIEH JaMUHO JOKCH )IIponaHoBass  kucjiora. TFA

(10 wmn) noGaBmsmu Kk  pacrtBopy TpeT-OyTui(2S)-2-((2R)-6-(2-((2-amMmuHO3THIT)aMUHO)-4, 5 -
aurunapo- 1 H-umunazon-4-un)-xpoman-2-mn)-2-((((Z)-1-(2-((rpet-

OyTokcukapOoHWIT)aMuHO )THa30I-4-11)-2-(((S)-2,2-numeTnin-4-okco- 1 -(cy b okcu )azeTuiuH-
3-M1)aMHHO )-2-0KCO3THITHIEH JaMUHO JoKcH )iiponianoara (630 mr, 0,73 mmone) B CH2Clz (5 mi).
PeakiMOHHYIO CMeCh NMepeMeIInBaId IPU KOMHATHON TeMIlepaType B TeueHue 45 MuH, a 3aTeM
KOHLIEHTPUPOBAJIN TMPH MOHMKEHHOM AaBlieHHH. Ddup 100aBIsSIIM K MOIYYEHHOMY OCTaTKy, a
3aTeM YIS PacCTBOPHUTENb MPH MOHIKEHHOM AaBlieHHH. D(up n00aBIsUM K MOITy4YEHHOMY
OCTaTKy C TOJyYE€HHEM TBEPAOro OCTaTKa. TBEpHblii OCTATOK CYLIMJIA TOJA BAaKYYMOM, 3aTeM
pactBopsuiu B DMSO (5 ™M) w ounmanu ¢ npumMeHeHueM ouuctku merogom HPLC ¢
oOpatneHHO# (ha30il MpU CTAHOAPTHBIX YCIOBHSIX ¢ MypaBbHHOW kucjorou (0-25% rpamueHT

MeCN (¢ 0,1% wmypasbunoit kucnoroii (FA))/Boma (¢ 0,1% MypaBbHHOH KHCIIOTOH)) C
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NOJyYEHUEM YKA3aHHOTO COENMHEHHs B BHIE COJU MypaBbMHON kucnotel. LC-MS [M + HJ™
m/z 710.7. H' IMP (500MTI', DO, ppm): § 6.99 (br. s, 2 H), 6.86 (s, 1 H), 6.72 (d, ] =10 I'1y, 1
H),496 (t,J=10Tu, 1 H), 460 (s, 1 H), 428 (d,J=10T1, 1 H),3.96 (t, J=10T1, 1 H), 3.48
(t,J=5Tu,2H),343(, J=10Tu, 1 H),3.12(t,J=5Tu, 2 H), 2.70 (m, 2 H), 1.96 (m, 1 H),
1.66 (m, 1 H), 1.47 (s, 3 H), 1.37 (s, 3 H), 1.16 (s, 3 H).

Tabmuna 3. Coennaenne mpumepa 26 Mogydain ¢ MPUMEHEHUEM MONOOHOW METOIMKH,

ONMCAHHOW B MpuMepe 25, HauuHasi OT u3omepa 2 npumepa 25, ctaaus D.

LCMS

IIpumep | Ctpyktypa Hassanue
[M+H]"
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TEeTPArUAPONUPUMHUIANH-S -1 )xpomar-2-ui)-2-(((Z)-(1-(2-amunoTtnazon-4-un)-2-(((S)-2.2-
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Cragus A: Tper-Oyruwn(3-((5-OpomMnupumunus-2-mi)amMudo Jupori)kapbamar. Cmech

5-6pom-2-xnoprmpumuauna (0,67 r, 3,5 mmons), Tper-OyTuin(3-amuHonpomnui)kapdamara (0,73
r, 4,2 mmonb) u TEA (1,5 mi, 10,4 mmonb) B sTanone (14 miu) B 3aKyNOPEHHOH NpoOHpKe
Harpesanu npu 80°C B TeueHue 4 4. 3aTeM peaKkLIMOHHYIO CMECh OXJIaKAall, KOHLEHTPUPOBAIU

B Bakyyme u aoOasmsuiu CH>Cly. TTonyueHHoe TBepaoe BemecTBO (UIBTPOBAIH U (UIBTPAT
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KOHLIEHTPUPOBAJIN U CYLIUJIHM IOJ BaKYyMOM C MOJy4YeHHEeM yka3zaHHoro coenuHeHus. LC-MS
M +H]": m/z332.2.

Cranus B: Tper-oytun(3-((5-(4.4.5.5-terpamerni-1.3.2-nuokcadbopoaag-2-

W) TUPUMUJINH-2-1J1)aMUHO )IPOTHJIIT )kapOamart. K pacTBopy Tper-OyTrn(3-((5-

OpoMnupUMUANH-2-1i)aMuHO )ipori)kapbamara (550 wmr, 1,7 wmmoms), 4,4,4'4'5,5,5',5'-
oktamermn-2,2'-6mu(1,3,2-nuokcaboponana (630 wmr, 2,5 MMOJIb) U AUXJIOPMETAHOBOTO
kommuiekca 1, 1'-Ouc(nudenundocduno)pepponen-nauaanii(ll) nuxmopuma PdCla(dppf):
CHCl; (136 wmr, 0,17 mmounb) B 1,4-muokcane (10 mun) nobasnsmu anerar kaius (490 mr, 5,0
MMOJIb). PeakiimoHHyI0 CMeCh JAera3upOBaJId U MOBTOPHO 3AMOJHSIA a30TOM U HarpeBajd Mpu
85°C Bcro HOYb. 3areM cMecCh (PUIBTPOBAIM M KOHLEHTPUPOBAIU OCYXa IMOJA BAKYyMOM H
ounmanu Ha kojoHke ISCO (40g gold, rpagment 0-100% EtOAc/rekcan) ¢ mosyueHueMm

YKa3aHHOro COCAMHCHUS.

Cragus  C: (S)-Tper-oyrmi-2-(((tper-OyTokcukapoonmn)amuuo)okcn )-2-((R)-6-(2-((3-

((TpeT-0yTOKCHKApOOH W )aMHUHO )IPOITUII JaMHUHO )ITUPUMUAANH-5 - 11 )X POMAaH-2- W1 )IIPOIIAHOAT.

K pactBopy PdClx(dppf)-CH:2Cl> apnykra (60 wmr, 0,074 mwmons), Tper-OyTmia(3-((5-
(4,4,5,5-Terpamerui-1,3,2-nuokcaboponiaH-2-ui)TUPUMHUANH-2 - 11 )aMHHO ) [TPOITHIT )KapOamara
(290 wmr, 0,78 wmmonb) u  (S)-Tper-OyTmn-2-((R)-6-6pomxpoman-2-un)-2-(((Tpet-
OyTokcukapOOHMIT)aMUHO)-OKcH)iponiaHoata (350 wr, 0,74 mmonb) B nuokcane (4,5 mi)
nobasnsim Na,COs (240 wr, 2,2 mmonb) B Boge (1,5 mu). I[TonyueHHyro cMech OOMEHUBAIU C
N»z/Bakyymom 3 pasa, 3atem HarpeBaiu mpu 100°C mpu yCIOBHUSIX MUKPOBOJIHOBOTO OOJTyYeHUs
B TeyeHne | wyaca. 3arem cmech oxjaxkmanmu U pazdasnsiu EtOAc, cyummmu MgSOs,
(bunbTpoBa K U KOHLEHTpUpoBad. [Toy4eHHBIH OCTATOK OYMINAIN HAa KOJIOHKE C CHITHKAreJieM
(ISCO gold, 80g) c¢ mnpumenennem 0-100%FEtOAc/rekcana ¢ TMOJy4eHUEM YKa3aHHOTO

coequnenus. LC-MS [M + H]": m/z 644.5.
Cragus D: (2S)-Tper-OyTmi-2-(((Tper-0yrokcukapOoHmi)aMuHo JokcH )-2-((2R)-6-(2-((3-

((tpeT-0yTOKCUKApOOHMII )AMHUHO )IIPOITUI JaMuHO)-1.4.5.6-TeTparuaponupuMHUINH-5- W) XpOMaH-

2-unm)nponanoar. [Tannanuit Ha yrie (40 mr, 0,38 MMoITb) TOOABISUTH K IEpEMEIINBAEMOI CMeCH

(S)-Tper-OyTun-2-(((Tper-OyTokcukapOoHuT)aMiHO )oKeH )-2-((R)-6-(2-((3-((Tper-

OyTOKCHKapOOHHIT)-aMITHO )ITIPOITHIT )JaMIHO ) TUPUMUANH- S - ) XpOMaH-2-mn)nponasoata (200
mr, 0,31 mmone) B MeOH (6 miu) u 1 H xnmopucroBogoponHoii kuciore (1,6 mu, 1,6 MmoIb).
Peakmnonnyto cmech odmeHuBanu ¢ Bakyymom/Hs 3 pasa, a 3arem nepememnuBain B arMocdepe
BOonopona (0ajioH) mpu KOMHATHOW TemrepaType B TeueHue 2,5 4. 3aTeM cMech pa30aBIsiu
DCM wu ¢unprpoBamu depe3 BOPOHKY it (unbrpanuu. @uistpar pazdasmsiu DCM u
npombiBasv 1 H BogHbIM pacTBopoM NaOH (~5 mu). Bopnyro ¢a3y oTnensin 1 3KCTparupoBain

DCM (x2). OOpennHeHHbIE OPraHUYECKUE CIIOHN MPOMBIBAIIN COJIEBBIM PACTBOPOM, CYILIIIN MPH
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nomorn MgSQy4, GuIbTpOBaIN U KOHIEHTPUPOBAIH C MOJYYCHHEM YKa3aHHOTO COEIUHEHUSI.
LC-MS [M +H]": m/z 648 6.

Cranusa  E:  (2S)-Tper-Oyruin-2-(amunookcu )-2-((2R)-6-(2-((3-aMUHOIIPOI I JaMUHO ) -

1.4.5.6-TeTparniponupuMuAnH-S-un)xpomad-2-un)nponaoar. TFA (1 wmn) npobaemsum  k

pactBopy  (2S)-tper-OyTmn-2-(((Tper-OyTokcukapbonmn)aMuHo )okch)-2-((2R)-6-(2-((3-((Tpet-
OyTOKCH-KapOOHMIT)aMITHO )IIPOTTHIT)aMHHO)-1,4,5,6-TeTparuaponupuMuAnH-5-11)XpOMaH-2-
un)npomnanoara (170 mr, 0,26 mmons) B CH2Clz (1 mi). PeakunoHHy0 cMech mepemMenInBain
Ipyu KOMHATHOW TeMmmepaTrype B TedeHue | 4, a 3aTeM KOHIEHTPHUPOBAJIHM B Bakyyme. Ddup
N00aBISANM K MOJYYEHHOMY OCTATKy C MOJYYEHHEM TBEPJAOrO OCTATKA, KOTOPBIH CYLIMIIN TMOJ
BAKyyMOM C TOJy4EHHEM YKa3aHHOrO coenuHenusi B Bune conmu TFA. LC-MS [M + H]": m/z
448.5.

Cragus F: (25)-Tper-OyTun-2-((2R)-6-(2-((3-amuHonponui)amMuHo)-1.4.5.6-

TETPArUAPOIMUPUMHUINH-S-mn)xpoMar-2-mi)-2-(((Z)-(1-(2-((tpet-

OyTokcukapboum)amuao ) Tuazor-4-muin)-2-(((S)-2.2-numetmii-4-okco- 1 -(cy abh okcH )a3eTu InH-

3-11)aMHUHO)-2-0KCO3THUJIUIEH JAMUHO JOKCH )ITPOIAHOAT.

K pactBopy (2S)-Tper-Oytun-2-(amunrookcu)-2-((2R)-6-(2-((3-aMUHOPOTIHIT)aMHUHO)-
1,4,5,6-TeTparuaponupuMHIUH-5-1)xpoman-2-mwi)nponanoara (210 wmr, 0,26 wMmonb) B
meranose (3,5 min) npu k. T. nobasisuiu (S)-3-(2-(2-((Tper-OyToKcuKapOOHMI )aMUHO)THA30I-4 -
WI1)-2-0KCOaLeTaMHuI0)-2,2-TUMeTHII-4-0Kcoa3eTHauH- 1-una  rugpocynbdar (146 wmr, 0,31
MMOJIb). PeakLMOHHYI0 CMeCh MepeMelIMBald TpPH K. T. B TeueHWe 4 YacoB, a 3aTeM
KOHLIEHTPUPOBAJIK C TMOJYYeHHEM YKa3aHHOIO COEAMHEHHUS, KOTOpPOE HCIOJIb30BAIM Ha
caenyomeit craquu 6e3 nonoaHuTenbHol ounctku. LC-MS [M + H]": m/z 894.6.

Cranus G (289)-2-((2R)-6-(2-((3-AmMunomnponui)amuao)-1.4.5.6-

TETPArUAPOIUPUMUINH-S5-1)-xpoMaH-2-ui )-2-(((Z)-(1-(2-amurotnaszon-4-min)-2-(((S)-2.2-

IUMeTHI-4-0kc0-1-(cyNb(POKCH )-a3eTUIUH-3 -1 JaMUHO )-2-

OKCOXTHJIMJIEH ) AMHHO )OKcH )riponiaHoBasi kuciora. TFA (2 mi) mobaensiu k pactBopy (2S)-

TpeT-0yTri-2-((2R)-6-(2-((3-amuHonponmi)amMuHo)-1,4,5,6-TeTparuaponupuMHUIHH-5-
wn)xpoMaH-2-ui)-2-(((Z)-(1-(2-((Tper-OyTokcukapOormI )aMuHO ) THa301-4-m)-2-(((S)-2,2-
IUMeTHIT-4-0KCO- 1 -(CyTb(h OKCH )a3e THAMH-3 -HJT1)aMHUHO )-2-OKCO3 THITHI€H JAMHUHO JOKCH ) -
npomanoara (260 mr, 0,29 mmons) B CH2Clz (1 min). PeakimorHyI0 cMech mepeMelnBaii Ipu
KOMHATHOU TeMIepaTrype B TeUeHHE 45 MUH U 3aT€M PaCTBOPUTEND YAAJSIIH NPU MOHIKEHHOM
naieHnH. Jdup 100aBISIM K TOJYYEHHOMY OCTAaTKy M PAcCTBOPHUTENb YAALSUIM TPU
NOHW)KEHHOM J1aBlieHHH. DPup 100aBIsUIN K MONYYEHHOMY OCTAaTKY C IOJIyYE€HHEM TBEPAOro
OCTaTKa, KOTOPBIH CYIIMJIH MO BakyyMoM, pactBopsuii B DMSO (5 M) u ounmanyu MeTonom

HPLC c¢ obpamenHo#i ¢a3oii mpu CTaHOAPTHBIX YCIOBUSX C MypaBbuHOW kuciotoi (0-25%
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MeCN c¢ 0,1% wmypasbpusO# Kucnoroit/Bogoii ¢ 0,1% MypaBbHHOI KHCIIOTOH) C MOJNyYE€HHEM
YKa3aHHOTO COEMHEHHUs B BHAE COJMM MypaBbMHON kmcnoTbl. LC-MS [M + H]™: m/z 788.5.
H'SIMP (500MTI'y, D20, ppm): § 6.90 (s, 1 H), 6.87 (d, J=10Tu, 1 H), 6.85 (s, 1 H), 6.69 (d, ] =
10Ty, 1 H), 456 (s, 1 H), 442 (d,J=10T1, 1 H),3.38 (m, 2 H), 332 (m,2 H),3.18 (t, J =5
I'm, 2H), 3.11 (m, 1 H), 2.90 (t, J =5T1, 2 H), 2.62 (m, 2 H), 1.94 (m, 1 H), 1.79 (m, 2 H), 1.66
(m, 1 H), 1.45 (s,3 H), 1.35(s,3 H), 1.14 (s, 3 H).

Tabmuua 4 Coenunenuss npumepoB 28 — 31 monyudanu ¢ HpUMEHEHHEM NOJOOHOMN

METOIMKH, ONMIMCAHHOU B puMepe 27, U COOTBETCTBYIOIIUX MPOMEXKYTOUHBIX COSAUHEHUN.

LCMS

IIpumep | Ctpyktypa Hassanue
[M+H]"

2-(((R)-3-amuno0-2-
TUAPOKCHUITPOIINI )JaMHHO)-5-
(R)-2-((S)-1-((((E)-1-(2-
amuHOoTHa30J-4-11)-2-(((S)-2,2-
NH IUMETUI-4-0KCOo-1-

28 © '0» (cynpdokcn)azeTunun-3- 754.6

HO
e ]

N J)HTN WJT)aMHHO)-2-
HoN—7
2 _< | o J:)/O\\/,O

S e OKCOATHJTHJIEH )AMUHO )OKCH )- 1 -
KapOOKCUATHIT)XPOMAH-6-1JT)-
3,4,5,6-TeTparugpONUpUMHUINH-

1-uit popmuar

2-(((S)-3-amuHO-2-
TUAPOKCHUITPOITHI )JaMHHO)-5-

((R)-2-((S)-1-((((2)-1-(2-
P T amMuHOTHA30J1-4-111)-2-(((S)-2,2-

\\r
o NH IUMeTUI-4-0Kco-1-
M., _
29 HO 'O 0 0» (cynpdokcn)azerunun-3- 754.6

N~ 6]

v AR VJT)aMHHO)-2-

HN—¢ | Q.0
S 0 OJ;N‘O’\SI\OH OKCOATHJTHIEH )AMUHO )OKCH )- 1 -

KapOOKCHUITHIT)XPOMAH-6-1JT)-
3,4,5,6-TeTparugpONUPUMUUH-

1-uit popmuar
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2-((2-aMHUHO3THIT)aMHHO)-5-

((R)-2-((S)-1-((((2)-1-(2-

amuHOTHA301-4-111)-2-(((S)-2,2-

\\N(H ~NH, TUMeTUI-4-0Kco-1-
(0]
A, } cybhOKCH)a3e THINH-3 -
30 e % (cyadoren) 724.6

N 4 o WJT)aMUHO)-2-

|
N N
HaN <’SJ)\’C‘; o OKCOSTUITHIEH)aMHHO )OKCH)- 1 -
NN
0] 0" OH

KapOOKCHUATHIT)XPOMAH-6-1JT)-
3,4,5,6-TeTparugpONUPUMHUIUH-

1-uit popmuar

5-((R)-2-((S)-1-((((2)-1-(2-
amuHoTHa30J-4-11)-2-(((S)-2,2-
auMmeTun-4-okco-1-

(cynbhokcu)azeTuams-3-

H+ H
N\ N\E\NH2
3 m);“” NH, HJT)aMHHO)-2-
31 i OKCO3TUIMIEH)aMUHO)oKkcH)-1- | 753.6

.0
HzN“(’NfNHgHj;)/Q\,o 'o(? KapOOKCHATHIT)XpOMaH-6-1J1)-2-
S & oSon ((1,3-quamuHOMIPONIAH-2-
WJI1)aMHUHO)-3,4,5,6-
TETPAruAPONUPUMUANH-1 -1l
¢dbopmuar
IIpumep 32 u npumep 33

2-((3-Amunonponun)amMuuo)-5-((R)-2-((S)-1-((((Z)-1-(2-amunoTtuazon-4-un)-2-(((S)-2.2-

nuMmeT-4-okco-1-(cynpdhOKCH )a3eTUIMH-3 -1 )aMUHO )-2-0KCO3 THJIMIECH JAMUHO )OKCH )-1 -

KapOOKCUITHI ) XpOMaH-6-11)-3.4-muruaponupuMuauns- 1 -uii popmuart

H H

NE N NH;
o
3
HO™ ™V O -0,
O )
Nf'\'rﬂ
HoN—¢
2 ‘(S /. 8%
o 0" " ~OH

3-((5-((R)-2-((S)-1-((((Z)-1-(2-Amunortuazon-4-un)-2-(((8)-2.2-numetnin-4-okco-1-

(cybdoKCcH)a3eTUANH-3 -1l JAMUHO )-2-OKCOSTUJIUIIEH JaMUHO JOKCH )- | -KapOOKCUA T )XPOMaH-6-

WHIIUPUMUAUH-2-WJ1 )JaAMUHO )ITponas- 1 -aMmuuauii hopmMuar
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H +
Ny Nao~NHs
g
o | N
HO)ll"' (¢) e}
N
|
I

O
H
“ﬂ”
HoN—
’ -<s o N, O“S’P
0

07" TOH

Craagusa A: (S)-Tper-Oyruin-2-(amunookcu)-2-((R)-6-(2-((3-amubonpornui)aMuHo )-1.6-

OUTUAPO-TUPUMUANH-S-II)XpoMaH-2-un)nponanoar. Tpwdtwicwiadn (0,19 wmn, 1,2 mmonb)

no0aBsAIH K nepeMennBaeMon cMecHu (S)-Tper-OyTun-2-(((tpert-
OyTokcukapOoHmuI)aMuHo)oken )-2-((R)-6-(2-((3-((Tpet-
OyTOKCHKapOOHMIT)aMHUHO)IIPOITHIT)aAMUHO ) TUPUMHUIUH-5-UIT)X poMaH-2-mn)nponanoara (150 wr,
0,23 mmonp) B TFA (1 mi). PeakunonHyro cMech nepeMennBaiy pu KOMHATHON TeMIiepaType
B TEUEHHE 2 4, 3aTeM PACTBOPUTEINb YAAJISUIM NPH NOHKEHHOM JaBjieHuH. Dup no0aBisuu K
HIOJTyYEHHOMY OCTATKy U PAaCTBOPUTENb YIAJISIIM MIPU NOHMKEHHOM AaBieHUuH. Jup 100aBIsuin
K MOJIyYEHHOMY OCTaTKy C MOJy4Y€HUEM TBEPAOIO OCTaTKa, KOTOPBIN CYLIMJIU MOJ BaKyyMOM C
noJiy4eHueM ykaszansoro coenunerusi. LC-MS [M + H]"™: m/z 446 4.

Cranus B: (S)-Tper-0yrmin-2-((R)-6-(2-((3-amuHONpOnwiI)aMuyo)-1.6-

JUTHAPOIUPUMUINH-S -1 )xpoMal-2-u)-2-(((Z)-(1-(2-((tper-

oyrokcukapbonmn))amuHo ytuazon-4-mn)-2-(((S)-2.2-numerun-4-okco-1-(cyapdokcu )a3eTu anH-

3-MJ1)aMUHO)-2-0OKCO3TUIINIEH JaMUHO JoKcu )iponianoaT. K pacteopy  (S)-Tper-OyTmi-2-

(amuHOOKCH)-2-((R)-6-(2-((3-aMHHONIPOMHIT )aMUHO)- 1 ,6- TUT AP OHUPUMH TUH-5-HJT)X pPOMaH-2 -
wn)nponanoara (184 mr, 0,23 mMMmonb) B MeraHoje (3 mu) mpu K. T. podasmsu (S)-3-(2-(2-
((Tper-OyTOoKCHKapOOH M )aMUHO ) TUA30JI-4-11)-2-0KCOALETAMUIO )-2, 2 - TUMEe THJI-4 -
okcoaszerunuH-1-una runpocynbdar (130 mr, 0,28 MMOIIb). PeakiiMOHHYIO CMeCh MepeMeTBaJIH
NP K. T. B TeYE€HUE 4 4acoB, 3aTeM KOHLEHTPUPOBAIU C MOJIYYEHUEM YKa3aHHOTO COSTUHEHHS,
KOTOpPOE HCIOJIB30BAIN CPa3y Ha CIENYIOIEel CTaauH.

Cranus C: (S)-2-((R)-6-(2-((3-AMunonponuj )aMuHoO )- 1 .6-TUruAPONIUPUMUIUH-5-

wn)xpomal-2-ui)-2-(((Z)-(1-(2-amusotuaszon-4-mun)-2-(((S)-2.2-numerun-4-okco-1-

(cynbdoKCcH)a3eTUANH-3 -1l JAMUHO )-2-OKCO3TUJIUIEH JaMUHO JOKCH )ITponaHoBass kucyuora u (S)-

2-((R)-6-(2-((3-aMUHOIIP O )-aMHUHO ) IUPUMUIUH- -1 )XpomaH-2-ui1)-2-(((Z)-(1-(2-

amuHoTuazon-4-mn)-2-(((S)-2.2-numermi-4-okco- 1 -(cyabpoKcH )a3e TUAUH-3 -1 )JAMUHO )-2-

OKCO3TUJIMJIEH )AMUHO)OKcH )iporiaHoBast kuciora. TFA (2 mur) noGasisuin k pactBopy (S)-Tper-

OyTuin-2-((R)-6-(2-((3-aMuHONIPOITHIT)aMHUHO)- | ,6-TUrHAPOTUPUMUAMH- S -1 )X POMaH-2-HJ1)-2-
(((Z)-(1-(2-((Tper-OyToKcukapOoHIT )aMuHO )THA30-4-111)-2-(((S)-2,2-numeTnin-4-okco- 1 -

(cynbdokcH )azeTHIUH-3 -1 )aMUHO )-2-OKCO3TUITUICH JaMUHO )-OKcH )riporanoara (200 wmr, 0,22
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mmonb) B CH2Clz (1 mut). PeakinoHHYIO CMeCh MepeMeInBaii P KOMHATHON TeMIepaType B
TedeHue 45 MHH, 3aTeM PaCTBOPUTENb YIAAISIN MPU MOHIKEHHOM JaBJieHUU. Ddup no0aBisim
K TOJIyYEHHOMY OCTATKy M 3aT€M pacTBOPHUTENb YAAJISIM NPU TMOHWKEHHOM naBieHuu. K
NOJYYEHHOMY OCTaTKy N0OaBIsLTH 3(UpP C MOJYYEHHEM TBEPAOIrO OCTAaTKa, KOTOPBIM CYILIMIN
1oz BakyyMow, 3ateM pactsopstii B DMSO (5 mi) u ounmamu meronom HPLC ¢ obpameHHo#
¢azoii co cranmaptabME yenoBusimu 0-25% MeCN/Bona (o6a ¢ 0,1% MypaBbHHON KHCIIOTOH) C
nonydenuem (S)-2-((R)-6-(2-((3-amuHONpONMIT)aMUHO)- 1,6- TN HAPONUPUMHUINH-5-HIT)X POMaH-
2-un)-2-(((Z2)-(1-(2-amunoTtunazon-4-ui)-2-(((S)-2,2-numermin-4-okco- 1 -(cy nbpokcu)azeruauH-3-
WJT)aMHUHO)-2-0KCO3 TUJTH/IEH )-aMUHO )OKCH ) [TPOTIAHOBOM  KHUCJIOTBI B BHJAE COJIM MYPaBBUHOMN
KHUCJIOTbI (LC-MS M + H]™ m/’z 736.8) u (S)-2-((R)-6-(2-((3-
AMMHOMPOINIT)aMUHO ) TUPUMHUIUH-S-1iT)X poMaH-2-ui)-2-(((2)-(1-(2-amuuoTrnazon-4-mn)-2-

(((S)-2,2-numerun-4-oxco-1-(cynbhokcH)a3eTUANH-3 - 1T )aAMHHO )-2-0KCO3THIIUACH JAMUHO )-

OKCH)[IPOTIAHOBOM KUCJIOTHI B BUIE COJIU MypaBbiuHOM KucnoThl (LC-MS [M + H]": m/z 734.8).

Tabmuma 5. CoemuHenuss npumepoB 34-30 monydaid ¢ TPUMEHEHHEM METOAHMKH

npumMepa 1 ¢ npumMeHeHneM NpoMeKyTOUHbIX coeluHeHui 1 u 7.

LCMS
IIpumep | Ctpykrypa Hazpanue IMEHT
MoHO((S)-3-((Z)-2-(2-amuHOTHA301-3-
H nit-4-m)-2-(((S)-1-((R)-6-(6-((2-
2 NN,
o N AMMOHHISTHI)aMHHO)- | -MeTHJI-
HO)I"" o o NUPUANH- | -1ii-3 -mn)xpomaH-2-1i)-1 -
34 e _ . 733.4
v AR 0J\<F KapOOKCHATOKCH ) UMHHO )A€ TAMHUTIO )-
HN—¢ | I Q.0 F
eSS 2.2-nuMeTUII-4-0KCOa3eTUINH- | -
wicyabdar) MOHO(2,2,2-
TpudTOpaLeTaT)

MoHO((R)-3-((Z)-2-(2-amuHOTHA3071-3-
nit-4-m)-2-((((R)-6-(6-((2-

A ~"NHs | aMMOHMISTHIT)aMEHO)- 1 -MeTHII-
NUPUANH- 1 -1ii-3-mn)XxpoMaH-2-

0 675.5
F | MJI)METOKCH)UMHHO )aleTaMHUa0)-2,2-

O
pe]
N
" 3
HoN ’NﬁN OJ\FKF
’ §<S /I N 3P TUMETUII-4-0KCOa3eTUMH-1 -
O 0”7 0-

wcyibdar) MOHO(2,2,2-

35

TpudTOpanerar)




133

MoHO((R)-3-((2)-2-(2-amuHOTHA307-3-
nit-4-m)-2-((((S)-6-(6-((2-

N o
Y 7 NHs | aMMOHHUESTHI)aMHUHO)- | -MeTuI-
) SN
o NUPUANH- 1 -1ii-3-mn)xpoMaH-2-
36 I 0 675.5
) N’ ! -o)l\’<|: HJT)METOKCH ) UMHHO )aLleTaMHI0)-2,2-
F
HoN—~—7 F
’ -<S I3 );)(Qé,p IUMETHI-4-0KCOa3eTUANH- 1 -
o7 o77o-
wicysbdar) MOHO(2,2,2-
TpudTOpanerar)

Tabmuua 6. Coenunenust npumepoB 37 u 38 mojydaau ¢ NPUMEHEHHEM METOAUKU

npumepa 1 ¢ npuMeHeHneM IPOMEKY TOUHOTO COeIUHEHUS 8.

LCMS

IIpumep | CrpykTypa Hazpanue IMH]
+

MoHO((S)-3-((Z)-2-(2-amuHOTHA301-
3-ubi-4-um)-2-(((R)-7-(6-((2-

Z ,*H\/XNHg aAMMOHUNATHII)aMUHO)- 1 -
METHITUPUINH- | -uii-3-11)XpomMaH-

37 0 675.3
F - | 3-MJ1)METOKCH )UMUHO )alleTaMHJIO )-

0
N
"
HoN /NJ)H(N Fe °
: -<S I8 Jolag 2,2-TUMeTUI-4-0KCOa3eTUIHH- 1 -1
O O

\ ,S\O_

cyibdar) MOHO(2,2,2-

TpudTOpaIETaT)

MoHO((S)-3-((Z)-2-(2-amuHOTHA301-
3-mit-4-nm)-2-((((S)-7-(6-((2-
AN AMMOHHH3THIT)aMHHO)- | -

o METUJIITHPHUINH- | -1ii-3 -11)X pOMaH-

-
N,O
n AN E%o_ 3-MJ1)METOKCH )UMUHO )alleTaMHI0 ) -
HN—C | j;}/o 0 F
S o N,
o}

38 675.3

N

S 0- 2.2-nmuMeTHII-4-0KCOa3eTUANH- 1 -1
cyiabdar) MOHO(2,2,2-

TpudTOpaIeTar)

IIpumep 39
Tonyuenue (3S)-3-((Z)-2-(((1S)-1-((2R)-6-(3-(amunomeTrm)- 1 -(2-aMMOHUNSTIII ) -

1.2 3. 4-terparunponupunol 1.2-alnupumuaug-5-uii-7-mwixpoman-2-mi)-1-

KapOOKCUITOKCH )JUMHUHO )-2-(2-aMUHOTHUA30JI-4- W1 )aleTaMU a0 )-2. 2-TUMeTHI-4-0Kcoa3eTuanuH- 1 -

wicyJjbdara GopMuara
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NH,
AN .
N NH
pi ) 3
HO” ¥ o
.0
" :
NﬂN O\éo
HoN—¢
RSN EY
o oo-

buxap6onar Hatpus (290 mr, 3,47 MMoJb) 10OABISUTH K IepemMernnBaeMoi cmecH (S)-3-
((Z)-2-(((S)-1-((R)-6-(6-((2-amuHO>THIT )aMUHO)- 1 -(a3€TUAMH-3 -UIMET I ) TUPU U H- | -1ii-3 -
WIT)XpOMaH-2-11)- | -kapOOKCHUITOKCH )UMHUHO )-2-(2-aMUHOTHA30I-4-UT)alieTaMu10)-2, 2 -
IUMeTHII-4-0Kcoa3zeTuiuH-1-una cynedara (460 mr, 0,58 mmons, npumep 14,) conepskameit <1
5kB. TFA B DMSO (4 mi). PeakiinoHHyI0 CMeCh NepeMeIInBaIi P KOMHATHOH TeMIlepaType B
TeueHue 4 4, 3areM ¢QuibTpoBain yepe3 npooky i punsrpanun (PTFE 0,45 MmxM). @unbtpat
pazbaBysiu Bomod ¢ 0,1% wmypaBbuHOM Kuciotroil (50 Mi1) M OYMINATK Ha KOJIOHKE C
cunukaresem ¢ oopauiernoit dasoii (330 r, ISCO) ¢ smouposanuem 0-40% MeCN/Bogoii (0ba ¢
0,1% MypaBBHHOI KHCIIOTOH) ¢ MOJy4YeHHeM ykaszaHHoro coexunenus. LC-MS [M + H]+: m/z

788.7.

Ipumep 40
Mouo((S)-3-((Z)-2-(((S)-1-((R)-6-(1-((S)-3-amuuo-2-ruapokcunpornui)-2-((R)-

OUPPONUINH-3 -unMer)- 1 H-nupazon-2-uii-4-mn)xpomas-2-ui)- 1 -kapOOKCUITOKCHU )UMUHO )-2 -

(2-amuHOTHA30J-4-1j )aneraMuno)-2.2-TuMeTiiI-4-okcoazeTuint- 1 -uncynpdar) MOHO(2,2.2-

TpudTOpaLeTaT)

0
HO—4

H>N 3
0" "Ny HO;]\7
N, H2N
O 0SO5” CF3;CO5H

Cranus A: (S)-Tper-6yrun(3-(4-6pom-1H-nupazosi-1-ui)-2-ru ApOKCUnponmi Jkapoamar.

K cmecu 4-Opom-1H-mupazonma (5,09 1, 34,6 wmmonp) u (S)-tper-Oytmn(okcupan-2-
wimerun)kapbamara (5 r, 28,9 mmons) B DMF (80 mu) mobapnsmm CsxCOs; (14,11 1, 43,3
MMOITb). PeakimioHHyto cMech nepemenrBanu npu 20°C B Tedenue 15 gacos, 3areM pazOaBisuiu
EtOAc (200 m) u Bogmo#i (200 mu). Bonubni cnoii skcrparupoBanu EtOAc (3 x 150 mm).
OOpennHeHHbIE OPraHUYECKHE CIIOU MPOMBIBAIM COJIEBBIM pacTBopoM (3 x 150 mu), cymmmm

Han NaSOs, GuibTpoBamM M KOHLEHTPHPOBAIU B Bakyyme. [lonydeHHBIH OCTATOK OYHWIIAIN
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METOAOM KojioHouHOH xpomarorpaduu (Si0O;, PE:EtOAc =20:1 - 1:1) ¢ mnonyueHuem
YKa3aHHOTO COEAMHEHUSI.

Cramus B: (S)-Tper-Oyrmn(3-(4-6pom-1H-niupazo-1-un)-2-((tper-

OyTrinMMeTIIC I )oKcH)-tiponimi)kapbamar. K cmecu tper-Oytmn(3-(4-6pom-1H-nmupazon-1-

wn)-2-ruppokcunponmi)kapbamara (9 r, 28,1 mmons) u umunasona (2,87 r, 42,2 mmons) B DMF
(100 mi) mobasnsmun TBSCI (5,08 1, 33,7 MmMounb). PeakimoHHYI0 cMech NMepeMeInnBaiu Ipu
15°C B Teuenne 16 yacos, 3arem paszdasisuin EtOAc (200 mir) u Bonmoit (200 mut). BonHblit ciioi
skcrparupoBasiun EtOAc (3 x 200 m). OObenwiHEHHbIE OpPraHUYECKHE CJIOM MPOMBIBAIN
coneBbiM pactBopoM (3 x 200 wmur), cymwmiu Han Oe3BogHbIM NaxSQO4, ¢uibTpoBaU H
KOHLIEHTPUPOBAIU B BakyyMe. IlomydeHHBII OCTATOK OYHMINAJIM METOAOM KOJOHOYHOMN
xpomarorpaduu (Si02, PE:EtOAc =50:1 - 3:1) ¢ nony4yeHnem yKka3aHHOTO CO€MHEHUS.

Cranus C: (2S)-Tper-6yTri-2-(6-6pomxpoman-2-un)-2-(((Tpet-

OyTOoKcHKapOOHMIT)aMUHO)-OKcH)iponaHoaT. Boc-anrumpun (6,79 mi, 29,3 MMoJib) 00BN K

nepemeinBaeMoii cmecu (2S)-Tper-0yTHia-2-(aMuHOOKCH)-2-(6-0pOMXpOMaH-2-11)IPOIaHoaTa
(3300 wmr, 8,86 mmoiab) B DCM (10 mi). Peakunonnyrwo cmech nepemernnBainu npu S0°C B
TedyeHue | 4, 3aTeM oxJaxkaanu. PacTBopuTenb yIasUId U MOJTY4YE€HHBIH OCTaTOK OYMIIAJIU MPU
nomomn ISCO (80 g gold) ¢ amoupoBanmem rpaauentom 0 - 30% EtOAc/usorekcan ¢
HOJTy4eHHEM yKa3aHHoro coequnenus. LC-MS [M]™: m/z 472.29.

Cramus  D: (S)-Tper-0yTmin-2-((R)-6-(1-((S)-3-((TpeT-0yTOKCUKaPOOHWI )aMUHO )-2 -

((TpeT-OyTrunauMeTUI-cua )okcH )riponun )- | H-upazon-4-mwn)xpomas-2-mi)-2-(((Tper-

OyTOKCH-KapOOHMIT)aAMIHO)OKCH )-IIPOTIAHOAT. -(2S)-Tper-0yTun-2-(6-6pomMxpomMaH-2-ui)-2-

(((rper-OyTokcu-kapOoHmI)aMuHO)okcH)mponanoatr (6,3 r, 13,34 mmonb), OMC(IHMHAKOIATO)-
mbopoH (3,56 1, 14,00 mmorb), auerar kauus (3,93 r, 40,0 mmonb) u 1,1'-Ouc(nu-TpeT-OyTHi-
dochuno)peppouen mammaams amxmaopun (1,304 r, 2,001 mmonb) B nauokcane (65 mi)
npombiBanu N». Peakiuonnyro cmeck HarpeBanu npu 70°C BCrO HOub, 3aTeM oxjaxipanu. K
peakimoHHON cmecu  pobGaemsuin  1,1'-Ouc(au-Tper-Oytundochuno)peppouen  mammamus
muxnopun (0,869 1, 0,1 »5kB.), (S)-Tper-Oyrun(3-(4-6pom-1H-nmpazon-1-wmn)-2-((Tpet-
Oy THIIIMMETHIICHITHIT )-OKCH )iporii )kapbamar (6,95 r, 16,00 MMonb) U TpeXOCHOBHBIH ¢ocdar
kamusi (1 M Bomueii pactBop, 40 my, 40 mmonb). Cmech nera3upoBaiun B Bakyyme/N
3alOJIHEHUM TPIKIbL, 3aTeM HarpeBanu npu 70°C B TedeHue 5 4acoB. 3aTeM pPEaKLIMOHHYIO
cmech pazdasisuin EtOAc, cymmmm vHag MgSO4 u punbrpoBanu. @uibTpaT KOHIEHTPUPOBAIU U
ocratrok oummanu mnpu nomomu ISCO (220 g) ¢ mpumenenmem 0-50% EA/rexcana c
HOJy4eHUeM yka3aHHoro coenunenus. LC-MS [M]": m/z 747.79.

Cragusa E: (R)-Tper-Oyruin-3-((((tpudropmernn )cy ab(OHMI)OKCH )METUI JITUPPOJIUIUH-

1-kapOokcunar. TpudropmerancynbhoHoBbI anruapua (2,508 mi, 14,91 Mmmons) nobasnsm K
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nepeMeIBaeMoN, OXJIAKI€HHOMN hi(o) -78°C cMecH (R)-Tper-OyTnn-3-
(ruppokcuMeT)muppouans- 1 -kapookcunara (2,5 r, 12,42 mmons) u DIPEA (4,34 mu, 24,84
mmonb) B CH2Clz (50 mu). Peaknmonnyro cMmech nepemernnsany mpu -78°C B Teuenne 90 muH,
3atem pazbasmsuin DCM u HaceimenasiM NaHCOs3. Bopayro a3y otaensim u 5KCTparupoBaju
DCM. OOpenvHeHHbIE OpPraHMYECKHE CJIOW IMPOMBIBAIH COJIEBBIM PAacTBOPOM, CYILIMJIA Hax
MgSOs, punpTpoBamy U KOHIEHTPUPOBAJIH C TOTYyYEHHEM YKa3aHHOTO COETUHEHHS.

Cranus F: 1-((S)-3-((Tper-OyToxcukapbouuna )amuuo)-2-((Tper-

oyrwimuMerici Jokeu )apornii)-2-(((R)-1-(tper-0yTokcukapOOHWI ) IUPPOJUANH-3 -

wn)Metun )-4-((R)-2-((5)-2.2.7.10.10-neaTamernn-4.8-n11nokco-3.6.9-tpruokca-5-azayaaekad-7-

w1 )XpoMaH-6-un)- | H-nupazon-2-uif. PactBop (R)-Tper-Oytun-3-((((rpudrop-

METUJT)CYJIb(OHNUIT)OKCH )METHI ) TUPpOouAnH-1-kapOokcunara (4,12 1, 12,37 mmons) B MeCN (5
mut) nobasysiu Kk pactBopy (2S)-tper-OyTun-2-((2R)-6-(1-(3-((Tper-OyToKkcrukapOOHMIT )-aMHHO)-
2-((Tper-OyTrnnumeTuicHuInIT)OKCH )iporwi)- | H-nupazon-4-nn)xpoman-2-mn)-2-(((Tpet-
OyTokcukapOOHIIT)aMUHO)oKcH )ipornianoara (2,1 r, 2,81 mmosb) u OGukapbonara Hatpus (1.889
r, 22,49 mmonb) B CH3CN (Ge3Bonnbiii, 18 mi). [Tony4yennyro cmech Harpesanu mpu 60°C BCrO
HOYb, 3aT€M OXJIKAAIH, GUIBTPOBAIN M KOHLEHTPHPOBAIU. [1oayueHHBIH OCTaTOK OYHINAIIH
METOZIOM KOJIOHO4HOH Xxpomarorpaduu Ha cunukarene (ISCO gold, 120 r) ¢ smoupoBaHuem
EtOAc/rekcanom (0-100%) ¢ monyueHueM ykasaHuoro coenunenus. LC-MS [M]": m/z 930.90.

Cramua  G:  1-((S)-3-((Tper-0yTokcukapbormn )aMuHo )-2-ruapokcunponui)-2-(((R)-1-

(TpeT-0yTOKCUKAPOOHMWIT ) TUPPOAUanH-3-wi)MeTun )-4-((R)-2-((S)-2.2.7.10.10-nesTametni-4,8-

AN0KCO-3.6.9-Tpuokca-5-a3ayHuekan-7-un)xpoman-6-un)-1H-nupazon-2-uii. TBAF (2,336 wu,

2,336 MMOJIb) no0aBIIsLIT K nepeMennBaeMon cMmecH 1-((S)-3-((Tper-
OyToKCcHuKapOOHMIT)aMUHO)-2-((Tper-OyTrinaumeTiicuii Jokcu )porn)-2-(((R)-1-(tper-
OyTokcukapOoHmT )uppoauauH-3-mwi)metin)-4-((R)-2-((S)-2,2,7,10,10-nearamernin-4, 8-
1,868

IMOKCO-3,6,9-TpHoOKCca-5-a3ayHaeKaH-7-mwi)xpoMaH-6-mn)-1H-mupazon-2-us - (1,74
mMonb) B THF (8 mur). PeakunonHy0 cMech mepeMeInnBaid NMpU KOMHATHOW TeMIeparype B
TedeHue | 4, 3aTeM KOHLEHTPUPOBAJIM IO YKA3aHHOTO COEAMHEHHS, KOTOPOE HCIOJIb30BAJIH
cpasy Ha CIenyroIei craqun 6e3 NOnoaHUuTeNbHOM ouncTku. LC-MS [M]™: m/z 817.36.

Cragus H: 1-((S)-3-Amuno-2-runpokcunpornmi)-4-((R)-2-((S)-2-(amunookcu)-1-(tper-

OyTokcu)-1-okcomnponan-2-ua)xpomMad-6-ui)-2-((R)-nupponmans-3-unmerun)- 1 H-nupaszo-2-

uii. K pacropy 1-((S)-3-((Tper-OyTokcukapbonmin)aMuHo)-2-rugpokcunponui)-2-(((R)-1-(tpert-
OyTokcukapOoHmN)-nupporuaus-3-uin)metin)-4-((R)-2-((S)-2,2,7,10,10-nentamernin-4, 8-
IMOKCO-3,6,9-TpHoKca-5-a3ayHaekan-7-mwi)xpoman-6-mn)-1H-mupazon-2-us (1,52 1, 1,860

mmonb) B CH2Cly (8 wmim) mobaemsuim mo kammsim TFA (3,94 mu, 51,2 mmons) mpu 0°C.

Ilony4ueHHBIN pacTBOp MEPEMEIIUBAIN IPU K. T. B Te4eHUe 45 MUH, 3aT€M KOHLIEHTPUPOBAJIH.
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IMonydennsiit ocrarok obpadareBanu Et2O (50 mun), a 3atem ypanmsmu ¢asy Et2O. Ocrarok
MOJIyYEHHOTO TBEPAOTO BEINeCTBAa CYIIMJIU TOJ BaKyyMOM C TIOJIyY€HHEM YKa3aHHOTO
coenuuenus B Bune comu TFA. LC-MS [M]": m/z 516.28.

Crammsa 1. (S)-3-((Z)-2-((((S)-2-((R)-6-(1-((S)-3-AmuHo-2-ruapokcunpornui)-2-((R)-

OuppoauanH-3-miMeru)- 1 H-nupazon-2-uni-4-un)xpomas-2-un)- 1 -(tper-0yrokcu)-1 -

OKCOITPONaH-2-1j )OKCH JUMHUHO )-2-(2-((TpeT-0yToKcUKapOOHWII )aMHUHO ) THA30JI-4 -

win)arerammuio)-2,2-nuMetuin-4-okcoaserunud-1-mn cyapdar. K pacrBopy 1-((S)-3-amuno-2-

rugpokcunpornmi)-4-((R)-2-((S)-2-(amuHo0KCH)- 1 -(TpeT-0yTOKCH )- 1 -OKCOMpOnaH-2-1i1)X pOMaH-
6-mn)-2-((R)-nupponunun-3-unmernn)- 1 H-nupazon-2-us (960 mr, 1,858 mmons) B meranose (9
wi) mpu K. T. pobaBmsum  (S)-3-(2-(2-((Tper-OyTOoKCHKapOOHMI)aMHHO )-THA30-4-11)-2-
OKCOAaleTaMuno)-2,2-auMeTniI-4-okcoazeTuainH-1-una ruppocyibsdar (1036 mr, 2,230 Mmonsb).
ITonmyueHHBII pacTBOP MEPEMEIINBAIH IIPH K. T. B TEUEHHUE 3 YacOB, 3aT€M KOHLIEHTPUPOBAIHU C

HIOJTyYeHHEM YKa3aHHOTO COSAMHEHHs, KOTOPOe UCIIOIb30BANIM CPa3y Ha CleNyoLel craaun 0e3

NONOJHUTENBHON ouncTKU. LC-MS [M]": m/z 962.22.
Cragus I S)-3-((Z)-2-(((S)-1-((R)-6-(1-((S)-3-Amuno-2-runpokcumnponii)-2-((R)-

OIUPPOIUINH-3-uaMeT )- | H-nupazonn-2-uii-4-min)xpoMas-2-mi)- 1 -kapOOKCUITOKCH )JUMUHO )-2-

(2-amuHOTHA30J1-4-1i)alleTaMuno)-2. 2-TUMETIII-4-0KCoa3eTU AMH- | -1JL cyibdhaTHoe

coenunenue ¢ 2.2 2-tpudropykcycHoit kucnoroit (1:1). PactBop TFA (8 mi) u CH2Cly (4 mi)

no0aBIsIH K (S)-3-((Z)-2-((((S)-2-((R)-6-(1-((S)-3-amunHO-2-rugpokcunponui)-2-((R)-

nUppoTUANH-3 -uimeTn )- | H-nupason-2-uii-4-un)xpoman-2-min)- 1-(tper-Oyrokcn)-1-
OKCONPOTaH-2-1JT)OKCH ) UMHHO)-2-(2-((TpeT-0y TOKCHKapOOHMIT)JaMHHO ) THA30J1-4 -
uin)aneramunio)-2,2-nuMetui-4-okcoasetuaus-1-un - cynbdary (1780 wmr, 1,850 wmmonb).
PeakinOHHYIO CMeCh NepeMelnBaiu MPU KOMHATHON TeMIlepaType B TedeHue 45 MUH, 3aTeM
pPacTBOPUTENb YAASUTA TPU MOHWKEHHOM HaBJieHHH. Dup A00aBIsUIM K OCTAaTKy, a 3aTeM
YOTSIA PACTBOPUTENb TPU MOMOIM NHUNeTKH. OCTaTOK TMONYYEHHOrO TBEPIOTO BELIECTBA
pactBopsuiu B DMSO (3 mu) u ounmmanu npu nomomu HPLC ¢ oOpamennoit dazoii ¢
smounposanneM MeCN c 0,1% mypaBbuHON KucinoToi/Bonoii ¢ 0,1% mypaBbuHOM KuciaoToH, (0-
20%) rpamMeHT, ¢ TOJy4eHHEM yKa3aHHOro coenuHeHus B Buae conmu TFA. LC-MS [M]": m/z
806.24 'H-IMP (400MTI', DO, ppm): & 8.53 (s, 1 H), 8.51 (s, 1 H), 7.23 (s, 1 H), 7.20 (d, J =
12Ty, 1 H), 6.85(s, 1 H), 6.70 (d, J =12 T'y, 1 H), 4.59 (m, 2 H), 4.44 (m, 2 H), 4.26 (s, 1 H),
421 (m, 1 H), 3.43 (m, 2 H), 3.21 (m, 2 H), 2.97 (m, 3 H), 2.68 (m, 2 H), 2.12 (m, 1 H), 2.00 (m,
1H), 1.72 (m, 2 H), 1.48 (s, 3 H), 1.23 (s, 3 H), 1.01 (s, 3 H).

Tabmuua 7. CoenuHenne npumepa 41 monydanin ¢ MpUMEHEHHEM METOIMKH, MOJOOHOH

npumepy 40, HaunHas U3 COOTBETCTBYHOLINX MPOMEXYTOYHBIX COEIUHEHUMN.
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- c - LCMS
pumMep TPYKTypa a3BaHHe
[M+H]"
MoHO((S)-3-((Z)-2-(((S)-1-((R)-6-(1-
((S)-3-aMuHO-2-THAPOKCUTIPOIIHIT )-2-
(((S)-mupponunun-1-uii-3-mun)MeTun)-
O
N HOJ}L(j@_CN(h"GNHZ’ 1 H-nupazon-2-uit-4-nia)xpoMaH-2-1i)-
N-O O I
41 SQI A N\% 1-kapOOKCHUITOKCH)UMUHO)-2-(2- 806.1
S HO
l o HoN aMUHOTHA30J-4-1T)arieTaMuao)-2,2-
O 0803

IUMETHII-4-0KCOa3eTUAUH-1 -
wicynbdar) MOHO(2,2,2-

TpudTOpanerar)

BUOJIOI'NYECKHUE AHAJIN3bI

AHTHONOTHYECKAs! AKTUBHOCTD. OIPeAeNIeHne HHIHOUPYIOIIEeH pOCT KOHLIEHTPALUH

KoHuentpaunn coenuHeHWH, HEOOXOAMMBIE UIi WHTUOMPOBAHUS POCTA PAa3JIMYHBIX
IITAMMOB OaKTepuil, ONpeneysUId B aHAJIHM3e, B KOTOPOM OLIEHMBAJIU POCT OakTepuil myTem
u3MepeHus: onTuyeckoi miotHoctu mpu 600 HM (OD600). Tectupyemble OakTepHalibHBIE
IITAaMMBbI BKJTIOUAJIH B ce0st KITMHIYECKUe [TaMMbl Fscherichia coli, sxcnpeccupyroumiit NDM-1
(CLB30016), Klebsiella pneumoniae, sxcnpeccupyromuii KPC-1 (CL6569), Acinetobacter
baumannii, sxcnpeccupyromuii TEM-1, AmpC u Oxa-24/40 (CL6188), a Taxxe Pseudomonas
aeruginosa, skcrpeccupyromuii  AmpC  (CL5701). Bce coemuHeHMsT TECTHPOBAIU B
npucyrcTBun ~ uHruoOmropa [ ymakramasel  (BLi, penebakrtama) B 384-myHOUHBIX
MHUKpPOIJIAHIIETax.

Knunnyeckue mTamMMbl XpaHWIM B BHUIE 3aMOPOKEHHBIX MCXOOHBIX KYJIBTYp IS
OJHOKPATHOTO MPHMEHEHUs], pa3MopakuBaiu u pazdasmsuin B 1,1 pasa OynpoHoM Mrosutepa-
XuntoHa Il co craHmapTU3UPOBAHHBIM  COAEP)KAHUEM KATHOHOB JJIsl  JOCTHIKEHHS
npubmusurensio 2 % 10° KOE/mn. TecTupyemble coenuHeHus pactBopsiu B DMSO u
pazbasiisiu 1:50 B aHanmu3e ¢ MOJy4YeHHEM B Pe3yJIbTaTe B JUANA30HE KOHEYHON KOHIEHTPALIUU
or 100 MmxM no 0,098 mMxM. B neHp ananmusa B TUTAHIIET JO0ABISUIA | MKJI TECTUPYEMOTO
coennHeHus, a 3ateM 4 Mk S0 mxr/min BLi B Oydpepe MOPS u 45 Mkt pa3OaBieHHbIX OakTepuid.
[Tnanmersr nentpudyruposamu npu 1000 oboporax B MuHYTY B TedeHue 30 CeKyHA,
BCTpsIXMBAMU Tpu npudmusurenbHo 800 oboporax B MHHYTY B TeueHHE | MUHYTB U
uHKyOnposanu npu 35 + 2°C B Teuenue 22 yacos. Mcnonp3yemasi B aHau3€e KOHIEeHTpauus BLi
coctaBisiia 4 Mkr/mu. B koHme wuHKyOanuu omnpenensiv norjomenne npu 600 HM ¢

UCTIONIb30BaHNEM criekTpodoToMerpa. MHruOmpoBaHue Onpeneysuidi KOJHMYECTBEHHO IyTEM
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UIeHTHU(PUKAINK caMO HU3KOH KOHLIEHTPALMH TECTUPYEMOI0 COeMHEHHsI, KoTopasi TpeOyercs
s wHruOupoBanust 95% pocra Oakrepwii. Pesynbprartel mpumepoB 1-39 mpencraBieHbl B
tabnuie | BeIpa’keHHBIMH Kak KOHLIEHTPALMs COEIUHEHUs, KoTopass nHruonposana 95% pocra

Oakrepuii (MHHUMAaNbHAs HHrHOUpYoIas noporosas koHueHTparus, MITCos).
Tunu4Hble COEIUHEHUs] B COOTBETCTBUH C HACTOSIIUM H300pETEHUEM IEMOHCTPUPYIOT
s¢dext narnbmposanus pocra. Hanpumep, onpenenuiy, 4To TUTUYHbIE COEIUHEHNS IPIMEPOB

1-41 uarubupyroT poct npu KoHUeHTpauusax 100 MkM uiau MeHbIne.

Tabmuua I IIporuBoOakTepuanbHON aKTUBHOCTH COENMHEHHH TpUMepoB 1-41

Ne AB_CL6188 EC CLB30016 | KP CL6569 PA_CL5701
[IPUMEPA | MITCos (MxM) MITCos (MkM) | MITCos (MkM) | MITCos (MxM)
1 2,734 4,688 0,3906 3,125

2 1,563 12,5 0,3906 3,125

3 6,25 3,13 0,39 6,25

4 6,25 12,5 1,281 25

5 25 100 6,25 50

6 100 100 12,5 100

7 25 25 1,563 12,5

8 100 100 3,125 25

9 12,5 12,5 0,3906 6,25

10 12,5 6,25 0,3906 6,25

11 3,125 6,25 0,7813 3,125

12 6,25 100 0,3906 3,125

13 25 12,5 0,7813 12,5

14 50 12,5 0,7813 12,5

15 3,125 6,25 0,3906 6,25

16 3,125 6,25 0,3906 3,125

17 12,5 6,25 0,3906 6,25

18 3,125 6,25 0,3906 6,25
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Ne AB CL6188 EC CLB30016 |KP CL6569 PA_CL5701
[IPUMEPA | MITCos (MxM) MITCos (MkM) | MITCos (MkM) | MITCos (MxM)
19 12,5 6,25 0,7813 12,5
20 6,25 6,25 0,3906 6,25
21 3,125 6,25 0,3906 12,5
22 12,5 12,5 0,7813 25
23A 6,25 12,5 0,3906 3,125
23B 12,5 100 3,125 25

24 1,563 3,125 0,3906 3,125
25 50 6,25 0,3906 3,125
26 12,5 100 1,563 50
27 12,5 12,5 0,7813 6,25
28 3,13 6,25 0,2 3,13
29 3,125 25 1,563 6,25
30 25 25 3,125 6,25
31 3,125 6,25 0,3906 3,125
32 3,125 3,125 0,1953 3,125
33 3,125 6,25 0,3906 6,25
34 12,5 25 0,78 25

35 6,25 25 1,281 50
36 3,125 12,5 0,7813 6,25
37A 12,5 12,5 0,78 3,13
37B 50 100 6,25 25

38 6,25 6,25 0,3906 6,25
39 7,292 12,5 0,3255 3,125
40 1,56 >50 0,1 0,78
41 1,56 >50 0,1 0,78

2

2
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POPMYVJIA U3OBPETEHUA
I. Coenunenne Gopmyisi |
(Rb>s a
%/\ (R’)x
HN—C ] W»\!f y( AP
S,Q \W/ \OH

@
Wi ero (hapMaLeBTHUECKU TIPUeMIIEMasi COJIb, THE:
T npencrasnsier cobori CH unmu N, mpu ycnoBun, uto He Oonee nasyx u3 T, U u V
npenacrasJsier codoi N;
U npencrasisier coboii CH mu N;
V npencrasnser coboit CH unu N;

W npencrasinsieT co0oii

1) CBSI3b WJIH

2) O;

Q nmpencrasnser codoit
1) N unu

2) CR?;

X mpencrasisier coboi
1) O unu

2) CHy;

Y npencrasisier coboit
H 0

2)  NR®

3) S unmn

4) CHa,

TpH ycioBuH, 4To eciu Y npecTasiser coboit O, NR® unu S, Torna X He npeacrapiser
coboii O;

Z npencrasisieT coboi

1) O,
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2) S,
3) CH; unu
4) NH,

NP yCIOBUY, 4TO ecnu Z npencrasisier coboit O, S mmm NH, torna X He npexncrasiser
coboii O;

A npencrasisieT coboit

1) -C(=NH)-NH,

2)  ~(CH2)N(R)-AryC,

3) -(CH2)qO-AryC,

4 AryC,

5) -(CH2)qN(R")-HetC,

6) -(CH2)qO-HetC,

7) HetC nnu

8) C3-C7 nukoankmn,

rne CHy u C3-C; uuMkyIoankun SIBJISIOTCS HE3aMEIIEHHBIMU WJIM 3aMeLIeHbl OIHHM-
ueTeIpbMs RY;

AryC npencrasinsieT co00i 5-6-4IeHHOE MOHOLIMKJIMYECKOE apOMaTUYECKOe KObLO ¢ 0,
1, 2 unu 3 KOJBLEBBIMH aTOMAaMH, HE3aBHCUMO BBIOpaHHBIMU K3 N, N B BHIE YeTBEPTUYHOMN
comu, O u S, He3aMeNIeHHOe UM 3aMelleHHOe OMHUM-4eThIpbMs Ri, rae AryC Heobs3aTenbHO
KOHJEHCHPOBAH C 4-7-4JIEeHHbIM Te€TePOLMKIOANKIIBHBIM KOJBIIOM, COIEPIKAILUM OJIMH-IBA
rerepoaToma, BeiOpanHbie U3 O, S u —NR;

HetC npencraBnsier coboil 4-7-ujieHHOE HACHIIIEHHOE WM MOHOHEHACHIIIEHHOE
MOHOLUKJIMYECKOEe KOJbLO ¢ 1, 2 wianm 3 KOJbLEBBIMH T€TEPOaTOMaMH, HE3aBUCHUMO
BeIOpaHHbIMH 13 N, N B Bune yerBepTuuHOW coim, O u S, He3aMeUIeHHOEe WM 3aMeleHHOe

i.
OIHUM-4eThIpbMs R,

L

1) OTCYTCTBYET,

2) npencTasiser coboit RY,

3) npencrasiser coboii -NHR?,
4) npencrasisier coboit -N(R*),,
5) npencrasser coboii -OR?,

6) npeacrasnser coboit -(CHz)nR?,
7) npexcrasnsier coboit -C(O)RY,
8) npencrasnsier coboit -C(NH)R* unu

9) npencrasnsier coboit -S(O)mR?,
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rae L siBnsieTcst He3aMeIeHHbIM WK 3aMelleH 1-4 3amMecTuTesiMi, BhIOpaHHbIMU U3 RS,

M npencrasisiet coboit

1) R,

2) -NHR’,

3)  NR),

4) -OR’,

5)  «(CH)R’,

6)  -C(OR’

7) -C(NH)R’ unu
8) -S(O)R’,

rae M siBrisieTcsl He3aMeIeHHbIM WIIA 3aMelleH 1-4 3aMeCTUTeNsIMU, BEIOpAaHHBIMHU U3 R®:
R! npencrasnser coGoit

1) BOZIOPOL,

2) -C1-Cs ankumn,

3) -C3-C7 LIMKJIOATIK U,
4) -C(O)ORS,

5) -C(O)NR°RY,

6) TETPA30JIHII,

7) OKCaUa30JIOHMUI,

8) HetA,

9) AryA,

10)  -S(O)mRS,
1) -8(0), NR°R¢ unu

12)  -P(O)R®)p,

rne -Ci1-Cg amkun u -C3-C7 UMKJIOATKUJ SIBISIFOTCS HE3aMELIEHHBIMU I 3aMEIlCHbI
omHUM-Tpems R?;

R? npencrasnser coboit

1) BOJIOPO,

2) -C1-Cs ankuun,

3) -C3-C7 uMKIOaIKHII,

4) -C(O)ORS,

5) -C(O)NR°RY,

6) TETPA30JIHII,

7) OKCaJINa30JI0HNUII,

8) HetA,



144

9)  ArmyA,
10)  -S(O)mRS,
11)  -8(0), NR°R¢ unu

12)  -P(O)R®,

rae -Ci1-Cg ankun u -C3-C7 HUKIOANKHII SIBJSIOTCS HE3aMEIIEeHHbIMU WU 3aMeIleHbI
onHUM-Tpemst R?,

npu ycnosuy, urto ecan R mpencrasnser coboit -C(O)OR®, -C(O)NRCRY, -S(O)mRE,
-S(0),,NR°R?¢ umu -P(O)(R®)p, Torma R? ne mpencrapnser coboii -C(O)ORE, -C(O)NRRY,
-S(0)mR¢, -S(0),,NRR? unu -P(0O)(R®)p;

HetA mpencraBiasier coboii  4-7-wieHHOE HACBIIEHHOE WJIM MOHOHEHACHIIIEHHOEe
MOHOLIUKJINYECKOe KOJbLO C 1, 2 wiu 3 KOJBLEBBIMU TI€TePOATOMAMH, HE3aBHCHMO
BbIOpaHHbIMU U3 N, N B Buze uerBepTuuHOM comu, O u S, He3aMeleHHOe UM 3aMeIleHHOe
OHUM-4eThIpbMs RE;

AryA npencrasisier co0oi S-6-4JIeHHO€ MOHOLMKIMYECKOE apOMaTH4YecKoe KOJbLo ¢ O,
1, 2 wiu 3 KONBLEBBIMH aTOMaMH, HE3aBUCHMO BbIOpaHHbIMU M3 N, N B BHJE YETBEPTHUHOU
conu, O u S, HE3aMELIEHHOE UJTH 3aMEIIeHHOE OJJHUM-4eThIpbMs RS,

R® npencrasnser coboii

1) BOZOPON,

2) C1.Cq anxun,

3) rajloreH Uiu

4) C3.C7uukI0amKm,

rae Ci1-C4 anxun u Ci3.C7UUKIOANKUI SIBJISIIOTCS HE3aMEIEHHBIMH MM 3aMeIleHbI
onHUM-Tpemst R?,

B Kax1oM ciyyae R* HesaBucuMo npescrasiser coboil:

1) BOAOPON,

2) -C1-Cio ankun,

3) -C2-Cg ankenudn,
4) -(CH2).0ORE,
5)  -S(O)R%,

6) -$(0),,NRR¢,
7) ~(CH2)aNRRY,
8§)  -OC(O)R®,
9)  -C(O)ORS,
10) -CN

2



11)
12)
13)
14)
15)
16)
17)
18)
19)
20)
21)
22)
23)
24)
25)
26)
27)
28)
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-C(O)NR°RY,

-NR°C(O)R®,

-NR°C(O)OR®,

-NR°C(O)NRR¢,

-NRS(O)mRS,

~NR!!

-C3-C7 mukinoankumi,
-0-C3-C6LIMKIIOANIKHUI,
-C1-CroankuneH-C3-CsLIUKIOATKHIL,
-O-C1-Croankunen-C3-CeLIMKI0ATIKHIL,
HetB,

-O-HetB,

-C1-Croankunen-HetB,
-0-C1-Croankunen-HetB,

AryB,

-O-AryB,

-C1-Croankunen-AryB wnu

-0-C1-Croankunen-AryB,

rne R* siisieTcst He3aMeIeHHbIM HITH 3aMeleH OAHUM-YETBIPbMS R®:

AryB npencrasnsier coboil 5-6-4ieHHOE MOHOLMKJINYECKOE apOMaTUYECKOe KObLO ¢ 0,

1, 2 unu 3 KOJBIEBBIMU aTOMaMH, He3aBUCUMO BbIOpaHHbIMU U3 N, O u S, He3aMeleHHOe WITH

C.
3aMeLIEHHOEe OJHUM-4eThIpbMs R®;

HetB mnpencraBisier coOoii  4-7-4JieHHOE HACBIIIEHHOE WJIM MOHOHEHACHIIEHHOEe

MOHOLMKJIMYECKOEe KOJAbLO ¢ 1, 2 uaum 3 KOJbLEBBIMH TeTepOaTOMaMH, HE3aBUCHUMO

BbIOpanHbiMU U3 N, N B Buze uerBepTudHoi comu, O u S, He3aMeIeHHOe MM 3aMEIleHHOe

a.
onHuM-Tpems R,

R’ npencrasnser coboii

1)
2)
3)
4)
5)
6)
7)

8)

BOJIOPOL,
C1-Cio ankumn,
-C»-Cg ankenmn,
-(CH2)uORS,
-S(O)RS,
-S(0),NR°RY,
-(CH3),NR°RY,
-OC(O)R?,
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9) -C(O)ORS,

10)  -CN,

11)  -C(O)NRRY,

12)  -NR°C(O)R®,

13)  -NR°C(O)ORS,

14)  -NR°C(O)NR°RY,
15)  -NRS(O)R®,

16) =NR!'

17)  -C3-C7 uuknoanku,

18)  -O-C3-Csuukioankmu,

19)  -Ci1-CroankuneH-Cs-CeLIUKIO0ANKWIL,
20)  -0-Ci1-Cyo ankunen-Cs-Co LUKIOANKHII,
21)  HetB,

22)  -O-HetB,

23)  -Ci-Cioankunen-HetB,

24)  -0-C1-Cyo ankunen-HetB,

25)  AryB,

26) -O-AryB,

27)  -Ci1-CroankuneH-AryB wim

28)  -O-Ci-Croankunen-AryB,

rie R® spyisieTcs He3aMeIeHHbIM MU 3aMelleH OHUM-4eThpbMst RS,
B KaxnoM ciyuae R® HesaBucumo npencrasiser coboil:

1) raJioreH,

2) -C1-Ceanxuu,

3)  -ORe,

4)  -S(ONRS

5 -S(O)NR°RY,
6) -C(OR°

7) -OC(O)R?,

8) -C(O)ORS,

9) -CN,

10)  -C(O)NR°RY,
11)  -C(NH)NR°RY,
12)  -(CH3)uNR°RY,
13)  -(CH3)uNR°RY,
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14)  -NR}C(O)R?),

15)  -NR}C(O)OR?),

16)  -NR°)(C(O)NRRY),

17)  -NR)S(0),R®) unu

18)  HetB;

R’ npencrasnser coboit

1) BOJIOPO,

2) C1.C5 ankun win

3) C5-C7 uukaoanku,

rne Ci1-Cs ankun u C3-C; UUKIOANKUI SIBJSIIOTCS HE3aMELICHHBIMH WM 3aMEIlEHbI
onHUM-Tpems R?;

R® npencrasnser coGoit

1) BOZIOPOL,

2) C1.C4 anxun unu

3) C3-C7 UMKIOAJIKIIT,

R’ npencrasnser coboii

1) BOZIOPO,

2) C1.C4 anxun unu

3) C3-C7 UMKIOANKILT,

R!° npencrasnser coboit

1) BOJIOPOI,

2) C1.C4 ankun wmu

3) C3-C7 uMKI0ATKILT,

R!! npencrasnser coboit

1) BOJIOPO,

2) C1.C4 ankun umu

3) C3-C7 UMKIOANKIT,

R!? u RY nesaBucumo npencrapisioT coboii:

1) BOJIOPO,

2) -SC1-Csanxmuu,

3) C1-Cs anxun,

4) -(C1-Csankunen),OC1-Csankmn wim

5) -(C1-Csanmkunen)nNC1-Csankm,

rne  -SCi-Csamkun, Ci-Cz  anxun,  -(C1-Csankunen),OCi1-Csankun  u - -(Ci-

Csankuien)nNC1-Csankun sSBISFOTCS HE3aMEIIEeHHBIMU HJIA 3aMEIeHbl OTHUM-CEMbI) aTOMaMHU



¢ropa umm, ansTepHatusHo, R'> u RY Bmecre ¢ aTomom yrmepoma, k KOTOPOMY OHH
NPUCOEANHEHBI, 00pa3yroT MoHouMKIndIecKkuil C4-C7 mukmmoankui wim MoHouukinueckuii C4-C7
reTePOLMKIOANKNTI € 1, 2 nnn 3 KOJNbLEBBIMU reTEPOATOMaMH, HE3aBICUMO BBIOPAHHBIMHU U3 N,
O u S, rne C4-C7; nuknoankun u C4-C7 TeTEPOLMKIIOANKUI SIBJISIIOTCS HE3aMEIIEHHBIMU HIIN

3aMeIeHbl OTHUM-TPEeMsI 3aMeCTUTEISIMH, He3aBUCUMO BbiOpaHHbiMH u3 -F, -OH u -OC;-

Csankuna;
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R npencrasnsier coboit

1)
2)

3)

BOZIOPO,
C1.C4 ankun unu

C3-C7 IUKJIOATIKHIT,

B KaXJ0M ciydae R? HezaBucuMo npencrasisieT coOO0k:

1)
2)
3)
4)
5)

BOZIOPO,
rajioreH,
C1-Csankwun,
-NR°R? unu
-ORS;

B KakioM ciyuae RP HesaBucumo npencTasiser coboi:

1)
2)
3)
4)
5)
6)

BOJIOPOL,
-C1-Cs anmkmun,
-0C1-Cs anmkmun,
OH,

N(R®); unu

rajioreH,

rae -C1-C3 ankui sBJsieTCs He3aMeLeHHbBIM I 3aMeIleH OqHUM-TpeMst R?;

B kaxxaoM ciydae R® u RY Hesapucumo npencrasnser coboii:

1)
2)
3)
4)
5)
6)
7)
8)
9
10)

BOJIOPO,

-C1-Cro ankumn,

-C»-Cio ankenm,

-C3-Cs HUKIOATKHIIL,

-C1-Co ankmnen-Cs-Cg LIMKIJIOAJKUII,
HetA,

-C1-Cioankunen-HetB,

AryB,

-C1-Cio ankunen-AryB nmun

-C1-Cio ankunen-HetB,
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uny, anbrepHaTHBHO, RC 11 RY BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIHHEHEL,
00pa3yroT  4-7-4jieHHBI  TEeTePOLMKIIOANKIII, HeOoOs3aTeIbHO  COIEp KAl  OJMH-IBA
JIOTIONHUTENBHBIX TeTePOaTOMa, He3aBUCHMO BhIOpanHble n3 O, S n -NRE, u rae kaxapii RC u R¢
ABJIAETCA HE3aMEIeHHBIM MU 3aMeleH ofHuM-TpeMst RY;

B Kak1oM ciydae R® He3aBrcuMo nipeacrasisier coOoi:

1) BOJIOPO,

2) -C1-Croankmu,

3) -C2-Cyo ankenm,

4) -OH,

5) -OC,-Cy4 ankumn,

6) -C3-Ce LuKIIOQTKUT,

7) -C1-Cro ankunen-Cs-Ce UUKIOATKI,
8) HetB,

9) -C1-Cyo ankunen-HetB,

10)  AryB,

11) -C1-Cyo ankuneH-AryB,

12) -C1-Cio ankunen—HetB mu

13) rajioreH,

rue Kaxabid R® sBrisieTcs: HE3aMeIeHHBIM WITA 3aMeIeH OTHUM-TPEeMsI R

B Ka)xoM ciydae R Hesasucumo npencrasnser coboii:

1) raJjioreH,
2) -C1-Cro ankum,
3) -OH,

4) -OC,1-Cy ankum,
5) -S(0),,C1-C4 anxmn,

6) -CN,

7) -CF;3,

8) -OCHF,,
9) -OCF3 unu
10)  NHy,

rne  -Ci1-Cio  ankunm  sBASieTCS  HE3aMEIIEHHBbIM HJIM  3aMEIIEeH OJHUM-TPEMS
3aMECTHUTENISIMU, He3aBUCUMO BbiOpaHHbiME 13 —OH, ranorena, nuano u -S(0)>CHj3;

B KaXXOM cirydae R® HezaBucuMo npencrasisier COOOM:

1) BOIOPON,

2) -C(O)R® numm
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3) -C1-Cro anknmn,

rae -C1-Croankun sBISETCS HEC3aMCIICHHBIM HJIM 3aMCIICH OAHUM-IIATBIO aTOMaMK

¢ropa;
B KaknoM ciydae R HesaBucuMmo mpescTapsier coboii:
1) rajioreH,
2) -C1-Croankmu,
3) -OH,

4) -OC,-Cy4 ankumn,
5) -5(0),,C1-C4 anxmun,

6) -CN,

7) -CFs,

8) -OCHF; nnu
9) -OCFs3,

rne -Ci1-Cio  ankun sBISE€TCS HE3aMEIEHHBIM I 3aMeIleH  OJHUM-TPeMs
3aMeCTHUTEJSIMU, He3aBUCUMO BbhiOpaHHbIME U3; -OH, ranorena, uuano wiu —S(0),CHs;

B Kak1oM ciiy4ae R! HezaBucumo npencrapisier coboii:

1) -C1-Cg anku,
2) -C»-Cs ankenuu,
3) -C»-Cs ankuHu,
4) raJIoTeH,

5)  -ORS

6) -S(O)mRS,

7) -S(0),,NR°RY,
8) -C(O)R®,

9)  -OC(O)R®,
10)  -C(O)ORS,

11) -CN,
12)  -C(O)NR°RY,
13)  -NR°R¢,

14)  -(CH2)aNR°RY,
15)  -NR°C(O)R®,

16)  -NR°C(O)OR®,
17)  -NR°C(O)NR°RY,
18)  -NR°S(O)mR®,
19) =NH,
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20)  -CF;,
21)  -OCFs wm
22)  -OCHFy;

B K)KJIOM cliydae R He3aBHCHMO MpecTaBIIseT COOOi:

1) BOZIOPO,

2) C1-Cs ankumn,

3) OR!,

4)  =NRY,

5) N(R!'%); umu

6) rajioreH,

rae C1.C3 alkun sBASeTCs He3aMeleHHbIM M 3aMelleH ofHUM-Tpemsi RP;
KaKIbIl N HE3aBUCUMO TpeacTaBisieT coboii 0, 1, 2, 3, 4, S unm 6;
KaXXIbIii M HE3aBUCUMO MpeacTanisieT coboi 0, 1 wu 2;

KKABIA P HE3aBUCUMO IpeICTaBIsieT coboit 1 nnm 2;

KaXKIbIl (| HE3aBUCUMO TpeacTaBisieT coboii 0, 1, 2, 3, 4, S unm 6;
KXl § HE3aBUCHMO TIpencTaBiisieT codoit 0, 1, 2 um 3;

Kbl t HE3aBUCUMO MpeacTasisier codoii 0, 1, 2 wm 3;

Kbl U HE3aBUCUMO TpeacTaBisieT coboii 0, 1, 2, 3, 4, S unm 6; u

KaXIbIH vV HE3aBUCUMO TpeacTaBisieT coboit 0, 1 wum 2.

2. Coenunenue no n. 1, rae
T, U u V kaxnapiii npencrasisier cobori CH;

WK ero (hapMaLeBTHUECKU pUeMIeMasi CoJib.

3. Coenunenue no n. 1, raoe
W npencrasnsier codoii O;

WK ero (papMaLeBTHUECKU pUeMIeMasi CoJlb.

4. Coenunenue no n. 1, raoe
Q npencrasnser coboit CR?; u
R® npencrasnser coboii BOTOPOL;

WK ero (papMaLeBTHUECKU IpUeMIIeMasi COJlb.

5. Coenunenue no n. 1, raoe

X npencrasisietr codoit CHa;
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WK ero (papMaLeBTHUECKU pUeMIIeMasi COJlb.

6. CoenuHenue 1o m. 5, rae
Y npencrasmsier codoit O i CHaz; n
Z npencrtasisiet codoit O mmu CHa;

WK ero (papMaLeBTHUECKU IIpUeMIIeMasi COJlb.

7. Coenunenue no m. 1, rae
Y npencrasisier codoit CHz; u
Z npencrasisier coboit O;

WM ero (hapMaLeBTHUECKU puemMieMasi CoJlb.

8. Coemunenue mo 1. 1, rae R! u R? He3aBucuMO BHIOpaHBI U3:
1) BOZIOpOJAA,

2) -C1-Cs ankuna u

3)  -C(O)ORS,

rae -C1-Cg ankun siBIseTCsl He3aMEeLIeHHbIM WK 3aMelleH OTHUM-Tpemst R?,
npu ycnosun, uto eciu R! mpencrasnser coboit —~C(O)ORE, Torna R? He npencrapiser
coboit —C(O)ORS;

WK ero (hapMaLeBTHUECKU pUeMIeMasi CoJib.

9. Coenunenue no n. 1, rae

R! u R? He3aBHCHMO BHLIOPAHBI U3

1) -C1-Cg ankuna u

2)  -C(O)OR®,

npu ycaosuu, uto ecau R!' mpencraenser coboii -C(O)ORS, Torma R’ mpencrapiser
coboit -C1-Cs ankun, a ecmu R? mpencrasnser coboii -C(O)ORS, Torma R! nmpexncrasnsier coboii

-C1-Cg anmkwmy, wim ero gpapManeBTUIeCKu mpuemMyieMasi CoJb.

10. Coenunenue no 1. 1, roe

R!? u R nesasucumo npencrasnsior coboit Ci-Cs ankun, rae Ci1-Cs ankun siBisieTcs
HEe3aMelleHHbIM UM 3aMellleH OHUM-CEMbIO aToMaMu (Topa,

uny, anstepHatuBHo, R!?> u R!* Bmecre ¢ aromom yriaepoma, kK KOTOPOMY OHH

NpUCOeOUHEHbL, 00pasyioT MoHoUUKINYeckid C4-Cs IMKIIOANKWI, HE3aMELIeHHbIH WIH
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3aMEIIEHHbIH OJHUM-TPEMsI 3aMECTUTEJISIMH, He3aBUCUMO BbeiOpanHbiMU u3 -F, -OH u -OC;-
Csankuna;

WK ero (papMaLeBTHUECKU pUeMIIeMasi COJlb.

11. Coenunenue no n. 1, raoe

A npencrasisieT coboit

1) —C(=NH)-NH,

2) AryC ummn

3) HetC,

rae A sBISETCS He3aMelleHHbIM HIH 3aMellleH OfHUM-4eThpbMs RY;

WM ero (hapMaLeBTHUECKU puemMieMasi CoJlb.

12. Coenunenue no m. 1, raoe

A npencrasisier codoi

1) AryC nnn

2) HetC,

rae A SBISEeTCS He3aMelleHHBIM MM 3aMellleH OJHUM-4eThpbMs RY;

WIH ero (papMareBTH4YeCKU IpremMieMast CoJlb.

13. Coenunenue o n. 1, rue
L

1) OTCYTCTBYET WJIH

2) npencrasiser coboit RY,

rre L siBisieTcs He3aMeleHHbIM WTH 3aMelted 1-4 3aMecTuTeNsiMU, BhIOpaHHbIME U3 RS

B Kax0M ciydae R* HesaBucumo npencrasiser coboii:

1) BOJIOPO,

2) -C1-Cro ankun,

3) -(CH2)2ORS,

4) ~(CH2)oNR°RY

5) -C1-Croankunen-HetB,

rie R* spysieTcs He3aMeleHHbIM MM 3aMelleH OMHUM-4eThIpbMst RS,

WK ero (papManeBTHUECKU pruemMIeMasi CoJlb.

14. Coenunenue no 1. 13, re
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B Kax0M ciiydae R* HesaBucumo npencrasisier coboii:

1) -C1-Cio ankuun,

2) ~(CH2)uNR°R? unmn

3) -C1-Croankunen-HetB,

riae R* spyisieTcs He3aMeIeHHbIM WM 3aMeLleH OMHUM-4eThIpbMst RS,

WY ero (papManeBTHUECKH pUuemieMasi CoJlb.

15. Coenunenue no 1. 1, roe
M npencrasisieT coboi

1) R’ unu

2) -NHR’,

rac M sBasiercs He3aMeIIeHHbIM WK 3aMelreH 1 — 4 3aMECTUTCIIAAMU, BbI6paHHbIMI/I us3

R’ npencrasnsier coboit

1) BOZIOPOZ,

2) C1-Ce ankunn,

3) -C1-Csanxun-(NR°RY),,

4) -(CH3)u,NR°RY ym

5) -C1-Croanxunen-HetB,

rie R sBasercs He3aMeleHHbIM UM 3aMellleH OMHUM-4eThpbMst RS,

WM ero (papManeBTHUECKH mpruemieMasi CoJib.

16. Coenunenue no 1. 15, re

R’ npencrasnser coboii

1) -C1-Csamkxun-(NR°RY), umn

2) ~(CH),NRRY,

rie R® sBisercs He3aMeleHHbIM UIU 3aMellleH ONHUM-4eThpbMst RS,

WK ero (papManeBTHUECKH pruemMIeMasi CoJlb.

17. Coenunenue no 1. 1, roe

T, U n V xaxnapiii npeacrasisier codoii CH;
W npencrasnsiet coboii O;

Q npencrasnser coboit CR?;

X npencrasisiet codoii CHy;

Y mpencrasisier coboit O mmu CHy;
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Z npencrasisiet codoit O mmu CHa;

R! 1 R? He3aBHCHMO BLIOPAHEI U3:

1) BOZIOPOA,

2) -C1-Csg ankuna u

3) —C(O)OR¢,

rae -C1-Cg anmkun siBisieTCSl HE3aMEINEHHbIM MM 3aMelleH OomHuM-Tpemst R?, mpu
ycnosuy, uto ecau R' mpencrasnser coGoit —C(O)OR®, Torma R? HesaBucuMO BbIOpaH u3
Bopopona u -C1-Cg ankuna,

R’ npencrasnser coboii BONOPOL;

R u RY nesaBucumo npexacrasnstor coboii C1-C3 ankun, rae Ci-C3 ankun sBnsercs
He3aMeIEHHbIM WJIH 3aMeIleH OTHUM-CEMbIO aToMaMH (HTopa,

win  anbTepHatuBHo R'> u R BMmecre ¢ aromom yriepoma, k KOTOpDOMYy OHH
NPUCOENUHEHbI, 00pa3yroT MoOHOLMKINYeCKUui C4-Ce LHMKIOATKHII, HE3aMEIEeHHbIH I
3aMELICHHbIH OJHUM-TPEMsI 3aMECTHTENISIMU, He3aBUCUMO BbiOpaHHbiMU u3 -F, -OH u -OC;-
Csankuna;

A npencrasisier coboit

1) —C(=NH)-NH,

2) AryC wnu

3) HetC,

r7ie A SIBNISETCS He3aMelleHHBIM HIH 3aMelleH OHUM-4eThpbMs RY;
L

1) OTCYTCTBYET WJIH

2) npexcrasnsier coboii RY,

rre L siBisieTcss He3aMeleHHbIM WK 3aMeltieH 1-4 3amectutessiMu, BbiOpaHHbIMU U3 RE;
B Kaxa0M ciyuae R* HesaBucumo npencrasmiser coboii:

1) BOZOPON,

2) -C1-Cio ankun,

3) -(CH2)xORS,

4) -(CH3)uNR°RY ym

5) —C1-Croankunen-HetB,

rae R* sBisieTcs He3ameIeHHBIM UK 3aMeleH OAHUM-ueThpbMs R®;
M npencrasisieT cobo

1) R’ unu

2) -NHR’,
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rae M siBjsieTcsl He3aMeIeHHbBIM WK 3aMelneH 1-4 3aMecTUTeNsIMU, BRIOPaHHBIMU U3 R®:

R’ npencrasnser coboit

1) BOZIOPO,

2) -C1-Ce ankui,

3) -C1-Csankun-(NR°RY),,

4) -(CH3)uNRR? unu

5) —C1-Croankunen-HetB,

rie R® sBysieTcs He3aMeIeHHbIM WM 3aMelleH OMHUM-4eThIpbMst RS,

WY ero (papManeBTHUECKU IpuemieMasi CoJlb.

18. Coenunenue no 1. 1, rme

T, Un V npencrasnsitot coboii CH;

W npencrasnsier coboii O;

Q npencrasnser codoit CR?;

R* npencrasnser coboii Bomopon;

X npencrassier coboii CHa;

Y npencrassier codoit CHa;

Z npencrasisier coboii O,

R! u R? He3aBHCHMO BHLIOPAHBI U3

1) -C1-Cs anmkuna u

2) -C(O)ORS,

rae -C1-Ce anmkun sIBISI€TCSl HE3aMEIUCHHbIM MJIM 3aMelleH OmHuM-Tpemsi R?, mpu
ycnosum, uto ecnu R! mpencrasmnsier coboit —C(O)OR®, torma R? nmpencrasnsier coboii -C1-Ce
ATKWT,

R u RY nesaBucumo npencrasnsror coboii C1-Cs ankun, rae Ci-Cs ankun sBasercs
He3aMeIEHHbIM WK 3aMelleH OTHUM-CEMbIO aToMaMu (Topa;

A npencrasisier coboi

1) AryC unmun

2) HetC,

rae A sBISeTCS He3aMelleHHBIM HIH 3aMellleH OJHUM-4eThpbMs RY;
L

1) OTCYTCTBYET WJIU

2) npencTasiser coboit RY,

rae L siBnsieTcst He3aMeIeHHbIM WK 3aMelieH 1-4 3amecTuTesiMu, BeiOpaHHbIMU U3 RS,
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B Kax0M ciiydae R* HesaBucumo npencrasisier coboii:

1) -C1-Cio ankuun,

2) ~(CH2)uNR°R? unmn

3) -C1-Croankunen-HetB,

rae R* aBnsiercs He3aMeleHHbIM UK 3aMelleH ONHUM-ueThipbMs R®;
M npencrasisieT coboi

1) R’ unu

2) -NHR’,

rne M siBisieTcsl He3aMeleHHbIM WJIH 3aMelleH 1-4 3aMeCTUTEeNSIMH, BBIOPAHHBIMU U3 R®:
R’ npencrasnser coboii

1) -C1-Csanxun-(NR°R ), unu

2) -(CH;),NRRY,

rae R sBasercs He3aMeleHHbIM HIH 3aMellleH OMHUM-4eThpbMsi RS,

WM ero papMaLeBTUYeCKH IpHeMieMast COJlb.

19.  Coemunenue mo 1. 1, KOTOpoe BHIOPAHO H3:
NH
N /_<> /—<>NH
/N\N iN\
S N
O \\\\ 0 =
HO 0 NH, HO o HO  NH,
0 .0
N N
H2N 4 OH H2N 7 OH
\<S I (0] N / ‘< / (¢] N_ S/
O O/ ||\\O O O’ II\\O
0
2 2
iN/_\‘NHZ ’N\+
N N
o = \ Q ~>\\
3 HO
HO o HO  NH, HO 0 NH,
.0 0
H H
N
8= on = ] o
S o N, S o N, S,
O O/“\\O O O’"\\O
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NH,
OH
NH H
7 I NH /NTN NH,
N2 N
O 0O S ~N
HO)L "o Ho)l'". o
H,N—¢ );)/
-< J)\’( \\// HZN%J)\"/ ﬁ \\//
2
.
x N NH, )OL
HO) I'"' 0 HO” ™~ "0
4 HoN—”
H2N~< J)\V( El \\// 2 ‘(ﬂ ﬁ‘\”

/ \OH

N Ho—-//
s
=N NH
Ho‘k HO\VE
Y H,N N H,N

0~ "0sOgH i 0" oSO

WK ero (papMaLeBTHUECKU pUeMIeMasi CoJib.

20. Coenunenue 1o 1. 1, KOTOpoe npeacTanisieT coOoi:

HO o
.0
N
N N
HN— ] oH
S o N, ¢
& Toivo

WK ero (papMaLeBTHUECKU pUeMIIeMasi COJlb.

2

21. Coenunenue o 1. 1, KOTOpOE MPEACTaBIISET COOOM
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NH»
NH
_ e
N
)Oll ™
HO™ ™ 0
0
N
”ﬁ“
HoN—¢
<71 ﬁ
(0] O OH

2

WK ero (papMaLeBTHUECKU pUeMIIeMasi COJlb.

22. Coenunenue no 1. 1, KOTOpoe NpeacTasisieT COOO:
HN
N —_\——NHZ
NH
J
HO™ ™1~ ~O
o)
N
NJ)YN
HoN—¢
2 -(S I8 Tlae
NP
o 0"~ ~OH

2

WIH ero (papMareBTH4YeCKH IpreMieMast CoJlb.

23. Coenunenue o 1. 1, KOTopoe mpeacrasisieT coOOi:
NH,
z | N
HO)l o
o
"N
”ﬂN
HoN—¢’
Y
0" 0"7oH

2

WK ero (papMaLeBTHUECKU pHUeMIeMasi CoJlb.
24. dapmarieBTHUECKAs KOMIIO3ULIMS, COZAEpKaIlas TepaneBTHYecKd 3((eKTuBHOE
KOJINYECTBO COEAMHEHUs 1o Jrodomy u3 mm. 1 - 23 wim ero (apManeBTHUECKH MPUEMIIEMON

cou 1 (papMaIeBTUYECKH MPUEMIIEMbIH HOCUTEb.

25. ®dapmaneBTHdeCKass KOMIO3ULUA MO M. 24, KOTOpas NOMOJHUTENbHO COAEPKUT

TepaneBTHUeCKH 3 (PEeKTHBHOE KOMMYECTBO MHTHOUTOPHOTO COENMHEHH OeTa-IaKTaMashbl.

26. dapmarieBTHUECKAss KOMIIO3ULHUSA T10 1. 25, r/ie HHrHOUTOPHOE COoelMHeHue OeTa-
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JaKTamMas3bl BBIOPAHO W3 TPYMIBIL, COCTOSIIEH u3 pernedakrama, Ta300akTama, KIABYJIAHOBOM

KUCJIOTBI, CyJIbOaKTaMa 1 aBUOaKTama.

27. Crioco® nedeHust OakTepuanbHOW HH(PEKLUNH, KOTOPBIH BKIOYAET BBEICHHE
CyOBeKTY, HYXIAOIIEMYCsl B TaKOM JieueHuH, (1) TepaneBTHYECKH 3(PPEKTHBHOrO KOJINYECTBA
coeauHeHUs1 mo modomy 3 mm. 1 - 23 wim ero (apmManeBTUYECKH IPHEMIIEMOH Couy,
HeoOs13aTeNbHO B KOMOMHAIIMM C HMHTHOUTOPHBIM COeQUHEHHe Oera-nakramasel wid, (i1)

(dapmaLieBTHUECKON KOMITO3ULIUHU TI0 JIIOOOMY U3 L. 24 - 26.

28. IIpumenenne coequHeHus no jr0doMy u3 n. 1 - 23 wnu ero dpapManeBTHIECKU
NpUEMJIEMON CONM AJIS JieueHus: OakTepuanbHOM MH(EKIHHU B M3TOTOBJIEHUHU JIEKAPCTBEHHOTO
cpencrBa s JIeYeHUs OakTepuanbHOW MH(EKIMH, B KOMOMHAIMM C HMHIHOMTOPHBIM
coenuHeHHneM OeTa-JaKTamasbl Uil JIedeHus1 OakTepuaibHONH MH(EKUNH MM B KOMOWHALIUH C
VUHTHOUTOPHBIM COCAMHEHHEM OeTa-JakTaMa3bl B U3TOTOBJIEHUHU JIEKAPCTBEHHOTO CPECTBA NS

JedeHus 0akTepHatbHON MHPEKIIH.

29. Cnoco6 mo m. 27 wim npuMeHeHue mo 1. 28, Nmpu KOTOPOM HHTHOUTOPHOE
coeanHeHue OeTa-laKkTamasbl BBIOPAHO M3 TPYIIIBI, COCTOsIElH U3 penebakrama, Tazo0akTama,

KJIaBYJIAHOBOHM KHUCJIOTHI, CyJbOaKTaMa 1 aBUOaKTaMa.

30. Crnoco®6 mo nm. 27 wmm 29 wiM npuMeHeHHe Mo 1. 28, mpH KOTOPOM
OaktepuanbHas uHQeEKIMs BO3HUKaeT B pesyibTare Pseudomonas spp., Klebsiella spp.,
Enterobacter spp., Escherichia spp., Morganella spp., Citrobacter spp., Serratia spp. wiu
Acintetobacter spp.
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