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TPU3AMEIEHHBIE APUJIBHBIE U TETEPOAPUJIbHBIE ITPOM3BO/HBIE KAK

MOJIYJIATOPBI KUHA3EI PI3 U ITYTEH AYTO®AT MU

ITepexkpecTHast CChUIKA HA POACTBEHHBIE 3asIBKU

B nHacrosiienl 3asiBKke 3asiBJIEH MPUOPUTET OTHOCUTENBHO MPEABAPUTENBHON 3asiBKM HA
narenT CIIA Ne 62/655741, nomannoit 10 ampenss 2018 roma, ozarmaBnenHoit «TRI-
SUBSTITUTED ARYL AND HETEROARYL DERIVATIVES AS MODULATORS OF PI3-
KINASE AND AUTOPHAGY PATHWAYS», mnonHoe coaep)aHue KOTOPOW BO BCEX
OTHOIIEHUSIX BKJIFOUEHO B HACTOSIIINN TOKYMEHT ITOCPEACTBOM CCHUIKH.

Ob6nacTb TeXHUKH

Hacrosimee n3o0pereHne OTHOCUTCS K TPU3AMELICHHBIM apPHJIbHBIM M reTepOaPIIIbHBIM
COCOMHEHUSIM, K (papMaleBTHYECKHM KOMIIO3ULHUSAM, COAEpIKAlIMM HX, U K crocodam ux
npUMeHeHus, BKiovas crocoObl moxynupoBanus nytn PI3K-AKT-MTOR, x cmocobam
aKTUBAIMM, YCWIEHUS WJIH CTUMYJSIOMM ayTo(arud IOCPEACTBOM  MPENOTBPAILEHHS,
peBepcupoBanus, 3amemienus win uHruOuposanusi nytu PI3K-AKT-MTOR, u x cnocobam
JeueHust 3a00JIeBaHNM, CBSI3aHHBIX ¢ HapyiieHneM perymsiauu mytu PI3K-AKT-MTOR.

YpoBEHDb TEXHUKHU

AyTtodarusi, MpUHUUIHAIBHBIH MEXaHU3M BBIBEICHUS KJIIETOYHBIX KOMIIOHEHTOB, UTPAET
BAXHYIO POJIb B Pa3BUTHH, KJIETOUYHOU nn(pPepeHINpOBKe, TOMEOCTa3e H BBDKHUBAHUN KIIETOK.
Hapymenue perymnsauuu ayrodaruu CBsi3aHO CO MHOTUMH Pa3IMYHBIMU HEHpOaereHepaTHBHBIMU
paccTpoiicTBaMu, BKIIOUasi aMuoTpodudeckuii O0KOBOH ckiepos, 6onesnb Anbirelimepa (AD),
oonesup Ilapkuncona (PD) u Oonesnr Xantunrrona (HD). Jlns nedeHuss yka3aHHBIX
HEHPONIEreHEePaTUBHBIX PACCTPOHCTB MOTYT ObITh 3 (EKTUBHBI TEPANEBTHUECKHE AreHTHI,
KOTOpbIe akTUBUPYIOT ayTodaruro (Martinez-Vicente et al. Nat. Neurosci. 2010, 13(5), 567-
576).

Kackan PI3K-AKT-mTOR (kunaza PI3/Akt/mMumens panaMuimEa B KIIETKax
MJIEKOITUTAIOLINX) PETYIHPYET 3KCIPECCUI0 T'€HOB BBDKHBAHMS KJIETOK M SHEPTETHUKY KIETOK.
VYKa3aHHBIH KacKajJ TaKKe SIBISIETCS KIFOUEBBIM OTPULATEIBHBIM PEryJSTOPOM ayTodaruu
(Codogno and Meijer, Cell Death Differ. 2005, 12(S2), 1509-1518, Bhaskar, et al. Molecular
Neurodegeneration 2009, 4, 14; Cherra and Chu, Future Neurol. 2008, 3(3), 309-323). Takum
obpasom, wunrubmposanue mytu PI3K-AKT-mTOR wmosxker ObITh HAeaJbHBIM CHOCOOOM
aKTUBAIMM ayTodaruy, YCWJICHHS BBDKMBAHUS KIETOK M JIedeHHs mepudepruuecKux
JereHepaTUBHBIX PACCTPONCTB U HEUPOAETEHEPATUBHBIX PACCTPONUCTB.

BHyTpUKIIETOUHbIE CHUCTEMBI, KOTOPBIE PETYJIHPYIOT 00pa3oBaHME YacTHI[ aKTHBHOTO

kucinopoaa u aktusHoro azora (ROS/RNA), a Taxke Tpancopmaunn ROS/RNS, HeoOxomumbl
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1Tl TIOJIEPIKAHUS KJIIETOYHOTO OKHCIUTEIbHO-BOCCTAHOBUTEIBPHOTO roMeoctasa. HapyienHoe,
Heperynupyemoe obOpasoBanne ROS/RNS mpuBoaut k ¢depmeHTaTHBHONH AMCHYHKLUH,
YCUJICHHIO HENPABUJIBHOTO CKPYYMBAaHUS OCJIKOB M AaKTHBALMU TaTOTE€HHBIX KJIETOYHBIX
MIPOLIECCOB, KOTOpBIE JIeXKaT B OCHOBE MHOTHMX HeEHpOJereHepaTusBHbIX paccrpoicts. PI3K
UTPAET LEHTPATBHYIO POJib B peryisinuu odpasosanuss ROS/RNS mocpencTBomM Moy aupoBaHus
CHUTHAJBbHBIX MyTeHd cHuHTa3bl okcupa as3ora (NOS) um oxcupma3bl HUKOTUHAMHI-aJ€HHH-
muaykneotundochara (HAAP) (NOX). HdeiicrBurensHo, naruouposanne PI3K camxaer ROS
U Tepenady CUTHAJIOB OKHUCIHMTENBHOTO CTpecca. TepamneBTHUeCKHe areHThl, HHTHOMpPYIoINe
PI3K, BepositHo OyayT 3¢¢eKkTUBHBI ISl JIeYeHUs HeHpoiereHepaTUBHBIX 3a00JeBaHUM,
KOTOpbIE JEMOHCTPUPYIOT TAaTOT€HHBIH MEXaHW3M OKHCIHTEIBHOTO CTpecca, BKIFOYAs
THITOKCHIO-HIIEMHIO, TPABMATHUECKOE MOBPEXKISHHE T'OJOBHOIO MO3Tra, CHHyKieomaTuio, AD,
HD, nopexaeHne ClMHHOTO MO3ra M CYyJOPOTH.

Kpome Toro, nemaBHo ycraHoBjeHo, uto nytb PI3K/AKT sBnsercs kIuHWYECKU
pENIEBAaHTHON MHIIEHBIO NPU BOCMAIUTENBHBIX 3a00JIEBAHMAX, BKIIIOYAs AEPMATOJOTHMYECKHE
paccrpoiicta. Monynstopel nytu PI3K/AKT Moryr HaxomuTh TpUMEHEHHE JUIsl JICUeHUs
JIEePMaTOJIOTMYECKUX PACCTPOMCTB, TAKUX KAaK aTOMHYECKHH IEPMAaTHUT, PO3OBbIE YIPH, yrpeBas
CBITIb U TICOPHA3.

Coxpansiercst mOTpeOHOCTh B COCOMHEHUSX, BIMSIIOINUX Ha ayTodaruto, oOJamaroimux
TpeOyeMbIMH (papMaLleBTUUECKUMHU CBOWCTBAMH. B HacrosimeM H300pEeTEeHHH IPeIOKEHBI
HEKOTOpbIe TPH3aMELICHHbIE aAPIIIbHBIE U Te€TePOAPHIIbHBIE COCAMHEHUS, KOTOphIE, Kak ObLIO
obHapyxeno, wHruOupyroT myth PI3K-AKT-MTOR. Vka3zaHHble COeNMHEHUS WHTHOUPYIOT
docpopumupoBanue AKT wu mTOR. CrnemoBaTenbHO, yKa3aHHbIE COEIUHEHUS TaKKe
MOBBIIAIOT YPOBHU MAapKepoB ayTogaruu M YCHIUBAIOT BBIBEACHHE M3 KJIETOK TOKCHYHBIX
OenKkoBBIX arperatoB. TakuM o0pa3oM, yKa3aHHbIE COCAMHEHHUS MOTYT ObITb NMPUTOAHBI IS
JIeUeHHsI HEHPOIEreHePATUBHBIX PACCTPONCTB U JPYTUX PACCTPOMNCTB, CBA3AHHBIX C CUTHAJIBHBIM
kackanoM PI3K-AKT-mTOR, Takux kakx Oone3Hs Anbiretimepa, 6onesnsb [lapkuacoHa, J0OHO-
BHCOYHAsI IEMEHIMs, AeMEHIMs ¢ TenbuamMu Jlesu, nemenuus PD, MHOXeCTBEHHast CUCTEMHas
arpodust, Oone3Hb XaHTUHITOHA, aMHUTPOQUUYECKUH OOKOBOW CKJIepo3, pak, HH(peKnwus,
JIepMaTOJIOTHYECKHE PaccTpolicTBa, OonesHb KpoHa, Oonesnu cepama, Oonesnb Ilamkera,
oonesub [Mlapko-Mapu-TyTa, nereHepanus KeiToro msITHa, KapAHOMHUOIATHS U CTapEHUE.

PackpriTue n3obperenus

B omHOM acrniekTe HacTOsIIEro N300peTeHus NpemiokeHo coenunenue popmydsr (I):



rae

R! mpencrasnser coboii —(CR*R®)m-apun, -CH=CH-apun, -(CR°RY),-rerepoapun, -
(CR°RY),-rereponuknoankun nmn -(CRERY)p-nmknoankum; roe

m, n, O U p, KAKAbIA HE3aBUCUMO, paBHbl 0, 1 wnu 2,

R? R® R¢ RY R Rf R&wu RY kaxneri nesasucumo, npeacrasisior coboit H, ramoren
unu Ci4ankui,

it R* u R® BMecTe ¢ aToMoM yrmepona, K KOTOPOMY OHH HPHUCOEIHHEHBI, 0OpasyroT
LHKJIOATKHIIBHOE KOJIBIIO,

uu R* u R Bmecre o6pasyror =CH, nnmu =0;

KaXKIbIi apuji, TeTepOapusI, TeTEPOIMKIOANKUI I IUKJIOANKUJI, TMPUCYTCTBYIOIINIA B
R!, aBnsieTcs He3aMeleHHBIM UM 3aMEIeHHBIM OJHUM MU JBYyMs 3aMeCTHTeNsIMH RY;

rne KakAbld 3aMmecTuTeb R He3aBucMMO mpenctaBisieT coboil rajored, Ci4alikui,
ukoankui, -Cio-ranorenankun, -OH, -OCi4ankun, -O-Ci,-ranorenankwi, muano, —C(O)Ci-
sankun, -C(O)NRRJ, -SO,Ciaanxun, -SO;NRMR!, -NRIR!, -C(O)-umknoankmn, -C(O)-apun
(HeoOs3aTeTbHO 3aMeeHHbIH MeTHIOM Hiu rajoreHoM), -CO,Ciyankmn, -COsapun, -C(O)CHz-
apun (HeoOs3aTeNnbHO 3aMEINEeHHBIH MeTWiIoM Wiu ranoreHoMm), -CHj-apun (HeoOsi3aTenbHO
3aMEIeHHbI METHUJIOM WJIH TajiOor€HOM) WM MOHOIMKIHYECKUN TeTePOIHKIOATKUI
(HeoOs3arenbHO 3amereHHbIN MeTIoM, -C(0)Ci4ankmiom wim —CO,Ci4ankunom),

roe RL RJ, R* u R. xaxnmpiii mesasucumo, mpencrasusror coboit H, Ciaankun, -Ci
sankun-OH nnu -Cr4ankun-O-Ciaankun,

rne R u R', kaxapiii HesaBucumo, npencrasisitoT codoit H, Ciyankun, -Ci4ankmn-OH, -
Craanxun-0-Cigankun, -C(0)Cryankmn, -CO2Cigankmn umu -SO2C4amku;,

L orcyrcrByer u mpencrasisier coboit —S(0),-, -C(0O)-, -O-, -CHz-, -CF;-, C(CHzs), -
C(=CH,)- umu —CR°R'-; rme R®* u R! ne3aBucumo npexacrapnstor coboit H mnn ankun, umm RS u
R' BMecTe ¢ aTOMOM yryiepoaa, K KOTOPOMY OHM HPHCOEIMHEHBI, 0OPa3yroT HUKIOATKHIBHOE
KOJIBLIO,

S, NH

X mpencraBnsier  coboit O ,  N(CO:Cigankum), N(SO:Ci4ankun),

2 2

N(SOzumkmnoankwmn) wiu CHy;
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Y1, Y2 u Y3, kaxablii He3aBUCUMO, mpeactapisitorT coboit CH wmm N; npuuem ecinu L
otimyeH oT —S(0)2-, To kaxnabiit Y2 u Y3 npencrasisier codoit CH;

G, npencrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboi N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N unu CRS;

npuuem R% R’) R*¥ R’ u R, kaxplii He3aBHCUMO, MPEACTaBIAIOT cO0OM BOXOPOJ, T
anoreH, -OH, -ankun, -O-anku, -rajoreHankui, -O-rajoreHankmi wid —NR"RY;

un R* Bmecre ¢ R® m aromamm, K KOTOPHIM OHH TPHCOEAMHEHBI, OOPA3yIOT
reTepoapuibHOe MM TETePOLMKJINYECKOe KOJbLO;, TMpUYeM TreTepoapuiibHOE  KOJBLO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HEOOA3aTENBHO 3aMEIIEHO AJKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heobs13aTebHO 3aMeleHo OKCO-TPyYTIIIOi,

R" mpencrasnsier codoit H mnu Cy4amku;

RY npencrasisier coboii H, Ci4ankun, MmoHouuknueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

npudeM KaKIblid aiKWi, TPUCYTCTBYIOMMI B RY, SIBISETCS He3aMEIEHHBIM WJIH
3amenteHHbIM rpymnmnoit —OH, -NHz, -NH(Ci4anxmn) mmu —N(Cr4amxun)y,

RY u RY, kaxnpiii He3aBuCUMO, nipeactapsitotr coboi H wmm Ci.ganku,

Gs//Gz “Ge
S

rae % G5 He siBisieTCs HEe3aMeLEHHBIM (DEHIIOM, 1

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0i Bomopos uimk Ci4alIKu,

unu R7 u R® Bmecte o6pasyror -CH,CH;-;

uiu ero (papmaieBTUYECKH mpuemMIeMasi CoJib.

B HexoTOphIX BapuaHTax BOIUIOMIEHUs, coenuHenue dopmynsl (1) mpencrasisier coboi
COeIMHEHNE, BHIOpAaHHOE U3 COEUHEHUH, OMMMCAHHBIX WJIA MPUBEIEHHBIX B KAUECTBE TIpUMepa B
MOAPOOHOM OTTMCAHUH HACTOSIIETO U300pETEHUS.

B HekoTOpbIX BapuMaHTax Bormomenus Qopmynbl (I), umu moObIx ee BapuaHToB, R!
npencrasnser co6oit —(CR*R®)m-apun. B HekoTopbIX BapuaHTax Bomomenus, R! npencrasiser
coboit (CR°RY),-rerepoapun. B HekoTOpBIX BapmaHTax Bomnomenus, R! nmpencrasmser coboii
(CR°RY),-rereponnknoankin umu (CRERY),-muknoankm.

B nekoTtopeix Bapmantax BoruomeHus gopmynbl (I), mim moOsix ee BapmanToB, L
npencrasisier coboii —S(O),-. B HexkoTophIX BapuaHTax BoIioumeHus, L npencrasisier codoit -

C(0O)-, -CHa-, -CF»-, C(CHjs), -C(=CHz)- miu —CR°R'-. B gpyrux BapuaHTax BOIIOIIEHUs, L



5
npencrasysier coboi -C(0)-, -O-, -CH;-, -CF»-, C(CH3),, -C(=CH,)- umu —CR°R'-. B HeKoTOpPBIX
BapHaHTaxX BOIUIOIEHUs, L OTCYTCTBYET.

B npyrux acnekrax npemyioskensl coenuaenus Gopmysl (11):

R13
R12 R14

O\\ 0
i \(2 Ng
R10 9a Rgb \(
ENl

X mpencraBnsier  coboit O

1)
rie
S

NH, N(CO:Cigankum), N(SO:Ci4ankun),

2 2

N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, KaKIbIi HE3aBUCHMO, npeacTaBiisitoT codoit CH wmm N;

G, npencrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboi N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N unu CRS;

npuuem R% R’) R*¥ R’ u R, kaxplii He3aBHCUMO, MPEACTaBIAIOT cO0OM BOXOPOJ, T
anoreH, -OH, -ankun, -O-anku, -rajoreHankui, -O-rajoreHankmi wid —NR"RY;

un R* Bmecre ¢ R® m aromamm, K KOTOPHIM OHH TPHCOEAMHEHBI, OOPA3yIOT
reTepoapujbHOE WJIM TE€TePOLMKINYECKOe KOJIBbIO, TNPUYEM TeTEepOaprIbHOE KOJIBIIO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HEOOA3aTENBHO 3aMEIIEHO AJKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heobs13aTebHO 3aMeleHo OKCO-TPyYTIIIOi,

R" mpencrasnsier codoit H mnu Cy4amku;

RY npencrasisier coboii H, Ci4ankun, MmoHouuknueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

npudeM KaKIblid aiKWi, TPUCYTCTBYIOMMI B RY, SIBISETCS He3aMEIEHHBIM WJIH
3amerenHbM rpynnoit —OH, -NH,, -NH(C1.4anxwn) umu —N(Ci4ankun),, u

RY u RY, kaxnpiii He3aBuCUMO, nipeactapsitotr coboi H wmm Ci.ganku,

G
GY “Gg
1
~Ca

rae 777" Gs HE ABJIACTCA HE3aMCIICHHbBIM (I)eHI/I.]'IOM;

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0i Bomopos uimk Ci4alIKu,



unu R7 u R® Bmecte o6pasyror -CH,CH;-;

R% 1 R?®, kaxnplii HE3aBUCHMO, IPEACTABIISIOT cOO0I BOTOPO MITH IAJIOTeH;

R!® R! R!2 R u R! xaxnelii He3aBUCHMO, IPEACTABISIOT COOOI BOIOPO, TalOTeH, -
OH, -CN, -ankwui, -O-ajkwi, -rajoreHajkwi, rerepouuknoankmi, -O-ramorenankun, -SO,2Ci-
sankmn uia —NR*R;

R* nmpencrasnsier cobori Bogopon, Cisamkun wu -Cisankun-OH,

R npencrasnsier coboii Bomopon umu Ci4alKum;

it R? Bmecre ¢ R!Y u mpomesxyTounbIMu aToMaMu 0OpasyloT reTepoapHibHOE WM
reTepOLMKIMIECKOE KONBLIO;

umu R Bmecte ¢ R!? u aromamu, kK KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapUIILHOE UIIH FeTEPOLIUKINYECKOE KOJIBLIO;

UK uX GapMaLEeBTUHECKH TPUEMIIEMBIE COJIH.

B npyrux acnexrax npeanioxkeHs! coenuHeHus popmyasl (I11):

G3//G

2\(36
I
L Y, X Gy
R1/ \m \\H\G5
Ys\f\ﬂ
B!
R” >x~ "R®

R! mpencrasmser coboii —(CR*R®)m-apun, -CH=CH-apun, (CR°RY),-rerepoapun,

(I1I)

rae

(CR°RY),-rereponmxnoankun uwmu (CRERY)-ruknoankun, npuuem ecnu L mpencrasnser coboit
SO,, TO TreTepoapui U  TIeTEPOLMKIOANKMN, mpucyTcTByromue B R!|  sBastorcs
MOHOLUKIINYECKIMH,

m paseH 0 win 2,

n, 0 U p, K&XAbII HE3aBUCUMO, paBHbl 0, 1 wn 2;

R? R® R¢ RY R Rf R&wu RY kaxneri nesasucumo, npeacrasisior coboit H, ramoren
unu Ci4ankui,

it R* u R® BMecTe ¢ aToMoM yrmepona, K KOTOPOMY OHH HPHUCOEIHHEHBI, 0OpasyroT
[UKJIOAJIKHIIBHOE KOJIBIIO,

uu R* u R Bmecre o6pasyror =CH, nnmu =0;

KOXKABIA apwii, reTepoapuii, FeTePOIUKIOATKIT WIH [UKIIOANKII, MPUCYTCTBYIOIINHA B
R!, aBnsieTcs He3aMeleHHBIM UM 3aMEIeHHBIM OJHUM MU JBYyMs 3aMeCTHTeNsIMH RY;

rne KakAbld 3aMmecTuTeb R He3aBucMMO mpenctaBisieT coboil rajored, Ci4alikui,
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ukoankui, -Cio-ranorenankun, -OH, -OCi4ankun, -O-Ci,-ranorenankwi, muano, —C(O)Ci-
sankun, -C(O)NRRJ, -SO,Ciaanxun, -SO;NRMR!, -NRIR!, -C(O)-umknoankmn, -C(O)-apun
(HeoOs3aTeTbHO 3aMeeHHbIH MeTHIOM Hiu rajoreHoM), -CO,Ciyankmn, -COsapun, -C(O)CHz-
apun (HeoOs3aTeNnbHO 3aMEINEeHHBIH MeTWiIoM Wiu ranoreHoMm), -CHj-apun (HeoOsi3aTenbHO
3aMEIeHHbI METHUJIOM WJIH TajiOor€HOM) WM MOHOIMKIHYECKUN TeTePOIHKIOATKUI
(HeoOs3arenbHO 3amereHHbIN MeTIoM, -C(0)Ci4ankmiom wim —CO,Ci4ankunom),

roe RL RJ, R* u R. xaxnmpiii mesasucumo, mpencrasusror coboit H, Ciaankun, -Ci
sankun-OH nnu -Cr4ankun-O-Ciaankun,

rne R u R', kaxapiii HesaBucumo, npencrasisitoT codoit H, Ciyankun, -Ci4ankmn-OH, -

Craanxun-0-Cigankun, -C(0)Cryankmn, -CO2Cigankmn umu -SO2C4amku;,

R13

umu R! npencrasnser coboi R0 :

rae

R!® R! R!2 R u R! xaxnelii He3aBUCHMO, IPEACTABISIOT COOOI BOIOPO, TalOTeH, -
OH, -CN, -ankwui, -O-ajkwi, -rajoreHajkwi, rerepouuknoankmi, -O-ramorenankun, -SO,2Ci-
sankmn uia —NR*R;

R* nmpencrasnsier cobori Bogopon, Cisamkun wu -Cisankun-OH,

R®® ipencrasnster coboit Bogopon umu Cl4aKu,

umu R Bmectre ¢ R!' u aromamu, k KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapubHOE UM FETEPOIHKINYECKOE KOJIBIIO;

umu R Bmecte ¢ R!? u aromamu, kK KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapubHOE UM FETEPOIHKINYECKOE KOJIBIIO;

L orcyrcrByer u mpencrasisier coborr —S(O),-, -C(0)-, -O-, -CH;-, -CF;-, C(CH3),, -
C(=CH,)- umu —CR°R'-; rme R®* u R! ne3aBucumo npexacrapnstor coboit H mnn ankun, umm RS u
R' BMecTe ¢ aTOMOM yryiepoaa, K KOTOPOMY OHM HPHCOEIMHEHBI, 0OPa3yroT HUKIOATKHIBHOE
KOJIBLIO,

S, NH, N(CO:;Cisankum), N(SO:Ci4ankun),

X mpencraBnsier  coboit O

2 2

N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, kaxablii He3aBUCUMO, mpeactapisitorT coboit CH wmm N; npuuem ecinu L
otimyeH oT —S(0)2-, To kaxnabiit Y2 u Y3 npencrasisier codoit CH;

G, npencrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboi N, NR*® umn CR*;



Gs npencrasnsier coboit N unu CR; u
Gs npencrasnsier coboit N unu CRS;
npuuem R% R’) R*¥ R’ u R, kaxplii He3aBHCUMO, MPEACTaBIAIOT cO0OM BOXOPOJ, T
anoreH, -OH, -ankun, -O-anku, -rajoreHankui, -O-rajoreHankmi wid —NR"RY;
umn R*® Bmecre ¢ R® m aromamm, k KOTOPHIM OHH HPUCOETHHEHBI, OOPA3yHOT
reTepoapuiibHOE WM TETEPOLMKINYECKOe KOJBLO, MPHYEM TeTepoapuiibHOE KOJbLO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HEOOA3aTENBHO 3aMEIIEHO AJKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heobs13aTebHO 3aMeleHo OKCO-TPyYTIIIOi,
R" mpencrasnsier codoit H mnu Cy4amku;
RY npencrasisier coboii H, Ci4ankun, MmoHouuknueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;
npuYeM KaKIbIA allKWi, MPUCYTCTByromui B RY, sBIsSeTCS HE3aMEUIEHHBIM HJTU
3amereHHubM rpynnoit —OH, -NH,, -NH(C1.4ankwmn) wim —N(Cisankmn)s,
RY u RY Hezasucumo npencrassitor cobort H nmm Crsanku,
Gs//Gz “Ge
.G
rre % G5 He sBisiercs He3aMeLEHHBIM (DEHUIIOM; 1
R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0i Bomopos uimk Ci4alIKu,
unu R7 u R® Bmecte o6pasyror -CH,CH;-;
WIH X (papMaLeBTHUECKH TPHEMIIEMBIE COJIH.
B HekoTOpbIX BapwaHTax BOILIOUIEHUS, B 0O0M u3 coenunenuii Gopmysst (1), (I1) wim
(III), xaxxmeiit Y1, Y2 u Y3 npencrasisier codoit CH. B HEKOTOpBIX BapraHTax BOIUIOIIEHUS, Y1
npezncrasisier codoi N, u kaxabii Y2 u Ys npeacrasisier coboli CH. B HeKOTOpBIX BapraHTax
BOIUIONICHUsI, Y2 mpencraBisier codolt N, u kaxnaeii Y1 u Y3 mpexacrasnser coboii CH. B
HEKOTOPBIX BapHaHTAaX BOIUIOIIECHUs, Y3 mpencraBiser codoit N, u kaxnmpii Y1 u Y2
npexacrasisier codoi CH.
B HekoTOpbIX BapwaHTax BOILIOUIEHUS, B 0O0M u3 coenunenuii Gopmysst (1), (I1) wim
(III), X npencrasnsier codoit O. B HEKOTOPBIX BapHaHTaX BOILIOLICHHS, X MPENCTABISET COOOM
NH, N(CO:C4amkun), N(SO2C14anxmn) nm N(SO21uKioamkm).
B HekoTOpbIX BapwaHTax BOILIOUIEHUS, B 0O0M u3 coenunenuii Gopmysst (1), (I1) wim
(IID), xaxneriit G2 u Gs npexcrasisier coboii N, u Ge npezcrasisier coboit CR®. B HekoTOphIX
BapHaHTaxX BOILIOIIEHUs, B roOoM u3 coenunenuii popmyisl (1), (II) wmu (IIT), Gs npeacrapnser
coboit CR’?, u Gs npencrasnsier coboii CR®. B HEKOTOpbIX BapHaHTaX BOILIOMIEHHUS, B JIOOOM U3
coenunenuii popmysl (1), (IT) wu (IIT), onun u3 G2 u Gy npeacrasiser codoit N.

B HekoTOpbIX BapwaHTax BOILIOUIEHUS, B 0O0M u3 coenunenuii Gopmysst (1), (I1) wim
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(IIT), R® mpencrasnsier coboii ~NR'RY. B HEKOTOpBLIX BapuaHTaX BOIJIOIIEHHs, B JIOOOM U3
coenunennii popmynsl (1), (II) mma (1), R*® Bmecte ¢ R® u aTomamm, k KOTOPHIM OHH
NPUCOETUHEHBI, 00Pa3YIOT reTepOapHIIbHOE WIIH TeTEPOLIMKINIECKOE KOJIBIIO.

B nononHUTENBHOM acmekTe HACTOSIIEro U300pETeHus MpeIoskeHa hapMareBTHIECKast
KOMIIO3ULIUS, COAepIKalast o MeHbluel mepe onHo coequHenne dopmysl (1), (1) wm (I11) nnm
ero (apmaueBTHYECKH TpUEMIIEMYI0 CcOJb. PapManeBTHUYECKHE KOMIIO3HMINH, COTJIACHO
NPEJIOKEHHBIM BAPUAHTAM BOIUIOIIEHUS, MOTYT JOTIOJIHUTENIBHO CONepKaTh (papManeBTHIeCKU
IpUEMJIEMOe BCIIOMOTaTeIbHOE BEUIECTBO. B HEKOTOPBIX BapHUaHTAaX BOIUIOLIEHHS, MPEAJIOKEHA
dapmarieBTHUECKasT KOMIO3HMLMS, coiepikamas: (a) Mo MeHbLIEH Mepe OIHO COeNUHEHHE
dopmynsr (1), (II) wmmu (III) wnum ero ¢dapmaneBTHUECKH MpHeMieMyr0 coinb U ()
(bapMareBTHUECKH TPUEMIIEMOE BCIIOMOTaTeIbHOE BEIECTBO.

B Hacrosimem n3obperenun Taxke npemioskeHo coenunenne Gopmyansl (1), (II) nmm (1I0)
Wi ero ¢apManeBTHYECKH MpUEMIIEMasi COJb Ul NMPUMEHEHHUs] B Ka4eCTBE JIEKAPCTBEHHOTO
cpeactBa. B Hekoropbix acmekrtax coemuHerne Gopmyner (1), (II) wimm (HI) wmmm ero
(bapMareBTHUECKH MPUEMIIEMYIO COJIb, MM (hapMaLEBTUYECKYI0 KOMIIO3ULIUIO, COIEPIKALIYIO
coenunenue ¢opmynsl (1), (II) wmm (L), wcnonw3yroT nmnst JjedeHuss 3a00JE€BaHUS WU
MEIUIIUHCKOTO COCTOSIHUS, CBS3aHHOrO ¢ ayrodarmer wim kackanom PI3K-AKT-MTOR. B
HEKOTOPBIX BApHAHTAX BOIUIOLIEHHMs, 3a00JIeBaHNE WM MEIULIMHCKOE COCTOSIHUE MPEACTABIISIET
coboii HelipoaereHepaTHBHOE PaccTPocTBO. B apyrux BapmaHTax BOIIOmEHUs, 3a00jieBaHUe
WIA MEIUIIMHCKOE COCTOSTHHE TpeAcTaBisieT coboll  mepudepudeckoe IereHepaTuBHOE
paccTpoiictBo. B HEKOTOpBIX BapHaHTax BOIUIOLICHMs, 3a00J€BaHHWE WM MEIUIIMHCKOE
COCTOSIHME TIpencTaBjsier coboit OoyiesHb Agnblreiimepa, OosesHb IlapkuHCOHa, JIOOHO-
BUCOYHYIO JE€MEHLHIO, AEMEHLUI0 ¢ Tenblamu JleBn, nemeHuuro PD, MHOXECTBEHHYIO
cucteMHyr arpoduto, OonesHb XaHTHUHITOHA, amMHUOTpoduueckuii OOKOBOW CKIIEpO3, pak,
uHpekuuto, donesnr KpoHa, cepnednoe 3aboneBanue, Oonesub Ilamkera, 6onesns Ilapko-
Mapu-TyTta, pereHepauur0 XKENTOro IsITHA, KAPAUOMUOMNATHID W CTapeHue. B HEKOTOpbIX
BApPMAHTAaX BOIUIOLIEHMs, 3a00JIeBaHHE WM MEAULIMHCKOE COCTOSIHHE NPEACTaBJsIeT COOOU
JIePMAaTOJIOrMYECKOe PACCTPOICTBO. B HEKOTOPBIX BapHaHTax BOILIOLIEHHUS, 1€PMATOJIOTHIECKOE
pPacCTPOMCTBO BBIOPAHO U3 PO3OBBIX Yyrpel, YrpeBOM ChIMK, TCOpPHA3a M AaTOMUYECKOTrO
JIepMaTHTa.

B npyrom acmekTe HacTOSIIEro M300peTeHHs MPenyIoKeH crocod edeHus 3a00IeBaHus
WA MEIULIMHCKOTO COCTOSIHHSI, CBsi3aHHOTO ¢ ayrodarueil mimm kackanom PI3K-AKT-mTOR,
BKJIFOYAIOLTNI BBEACHHE CYOBEKTY, HYKIAIOIEMYCS B TaKOM JiedeHHH, 3(PPEeKTHBHOTO
KOJIMUeCTBa Mo MeHbluei mepe omnoro coemmueHust Gopmynsl (1), (II) wmm (II) wom ero

(hapManieBTHUECKH MPUEMJIEMOH COJTU. B HEKOTOPBIX BapHaHTaX BOILIOMIEHUS, 3a00IeBaHUE WU
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MEIUIUHCKOE COCTOSTHHE TMPENCTaBlsieT COOOH HelponereHepaTuBHOE 3a00JieBaHUE WM
cocrosiHMe. B npyrux BapuaHTax BOIUIOIICHUs, 3a00JI€BaHHE WM METUIIMHCKOE COCTOSHHUE
npezacTasisier coOoi nepudepuueckoe AereHepaTuBHOE PacCcTpoiicTBO. B HEKOTOPBIX BapraHTax
BOIUIOLIEHHs, 3a00JieBaHME WJIM MEAULIMHCKOE COCTOSIHUE TNPEeACTaBisieT coOoii Oone3Hb
Anbureiimepa, OonesHb IlapkuHCOHA, JIOOHO-BUCOYHYIO JEMEHIIMIO, NEMEHLHI0 C TeJbLAaMH
Jlen, nemenuuto PD, MHOXECTBEHHYIO CHUCTEMHYIO aTpoduro, Ooye3Hb XaHTHHITOHA,
amuorpoduueckuii OOKOBOH ckiepo3, pak, wuHpekuro, Oonesnp KpoHa, cepmednoe
3aboneBanue, 6onesnp Ilamxera, Oonesnp Ilapko-Mapu-Tyra, nereHepanuro SKEITOTO ISATHA,
KapIUOMHOTIATUIO U CTapeHue. B HEKOTOpBIX BapuUaHTax BOIUIOLIEHHs, 3a00JIeBaHHE WIIH
MEAWIIMHCKOE COCTOSIHHE TIPEACTaBJIsieT CO0OW  JepMaToJIOTMYecKoe paccTpoicTBo. B
HEKOTOPBIX BAPHAHTAX BOIUIOLIEHHS], JEPMATOJOIHYECKOE PACCTPOICTBO BHIOPAHO M3 PO3OBBIX
yIpel, yrpeBOH ChIIH, IICOPHUA3a U AaTONMUYECKOTrO AEPMATHTA.

B Hactosmem nzobpereHnn mpenioxeHo npumeneHue coenuHeHust ¢opmynsl (1), (II)
wm (II) nns monyueHusT JEKaApCTBEHHOTO CPENCTBA Ui JIEYEHHs] TakuX 3a00JeBaHUN U
MEIUIUHCKUX COCTOSIHUH, a TaKke NMPUMEHEHHE TAaKUX COEAWHEHWH W COJeH A JIeYeHUs
YKa3aHHBIX 3a00JIeBaHUH M METULIMHCKHX COCTOSIHUH. B HEKOTOpBIX BapHaHTaxX BOIUIOIIEHUS,
NPEIJIOKEHO MPUMEHEHHe 1o MeHbInell Mepe ogHoro coenuHenus: Gopmynst (1), (1) wm (1II)
wii  ero (QapMmareBTHYeCKH MpHEeMJIeMON conmu, Wi (PapManeBTUYeCKOH KOMITO3UIMU
coenunenust ¢opmyiel (I), (II) wim (III) nns MpoW3BOACTBA JIEKAPCTBEHHOTO CPENCTBA IS
neueHust 3a00J1€BaHUS WIM MEAULIMHCKOTO COCTOSIHHSI, CBSI3AHHOTO C ayTodarueil Wi Kackagom
PI3K-AKT-MTOR. B HeKOTOpBIX BapHaHTaxX BOILUIOLICHHUS, 3a00JIEBAaHHE I MEIHIIMHCKOE
COCTOSIHME TIPENCTaBJIsIeT cOOOH HelponereHepaTUBHOE pPacCTPOWCTBO. B nmpyrux BapmaHTax
BOIUIOLIEHNs, 3a0ojieBaHWE  WJIM  MEOUIMHCKOE  COCTOSTHHE  IpEACTaBisieT  coOoi
nepudeprudeckoe AETeHePaTUBHOE PAcCCTPONCTBO. B HEKOTOPBIX BapHaHTaX BOIUIOIIEHHS,
3a0oyeBaHNe WM MEAULIMHCKOE COCTOSIHHME TpencTaBiisier coboii Oone3Hp Anbrreiimepa,
6one3np [TapkuHCOHA, TOOHO-BUCOYHYIO IEMEHIHIO, TEMEHLUIO ¢ TenblamMu JIeBu, JeMeHLnto
PD, wmHOXecTBeHHyHO cuUCTeMHYIO atpoduto, Oone3Hpr XaHTHHITOHA, aMUOTPOPUIECKHIA
OOKOBOH CKJIepo3, pak, nHpekumto, donesnb KpoHa, cepnednoe 3adonesanue, donesns [Tamkera,
oonesub [lapko-Mapu-TyTa, nereHepannio KeaToro MsITHa, KapAHOMHUOTIATHIO HITH CTapeHue. B
HEKOTOPBIX BApHAHTAX BOIUIOLIEHHMs, 3a00JIeBaHNE WM MEIULIMHCKOE COCTOSIHUE MPEACTABIISIET
co0Oll  epMaToNIOTHYECKOe PacCTPOMCTBO. B HEKOTOphIX  BapHaHTaX  BOIUIOIICHUS,
JePMAaTOJIOTHYECKOe PacCTPOHCTBO BHIOPAHO M3 PO3OBBIX YIPeH, YrpeBOH ChIMM, MCOpHa3a |
aTONUYECKOTO IEPMaTHTA.

B npyrom acmekre HacTosimero M300peTeHHs MPEUIOKEH CIOCOo0 BMEINATEeNbCTBA B

mnmpouecc aYTO(baFI/II/I B KJICTKEC IJId MOAYJIMPOBAHHA, aKTHBALIMH, YCUJICHHUA WM CTUMYJIALNU
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ayroparum B KJIETKE WM JJs1 TPEAOTBPAIICHHUS, PEBEPCUPOBAHUS, 3aMEIUICHUS WU
unruduposanus kackana PI3K-AKT-mTOR, Bkirovaromuii npuBefeHe B KOHTAKT YKAa3aHHOU
KJIETKH C 3PPEKTUBHBIM KOJIUIECTBOM IO MEHbLIeH Mepe oxHoro coenuHerns popmysl (1), (IT)
wia (III) wmm ero conm, W/umM Mo MeHbIned Mepe OMHOW (papMaleBTHYECKOW KOMITO3ULIMH B
COOTBETCTBUH C NMPENJIOKEHHBIMH BAPHAHTAMH PEATU3aLiH, MPUYEM YKa3aHHOE MPHUBEICHHE B
KOHTAKT OCYLIECTBIISIIOT 1N Vitro, €X vivo Wi in Vivo.

JlomoTHUTENbHBIE BapUAHTBl pEaJM3allM, MPU3HAKA W TMPEHMYILIECTBA HACTOSIIIErO
n300peTeHNs] CTAHYT TMOHSATHBI U3 CJIEAYIOIEro MOAPOOHOTO ONMHMCAHUS M MPH MPAKTHYECKOM
BOIUIOLIEHUU HACTOSIIIETO H300pETeHMUSI.

IMonpobHoe onucanue

Hacrosmee n3o0peTeHne OTHOCUTCS K apHJIbHBIM U T'eTepOapUIIbHBIM COCIMHEHUSIM, K
(apMareBTHUECKUM KOMITO3ULMSM, COACPIKAIINM HX, U K CIOcOo0aM MX MPUMEHEHMsI, BKIIOUast
crocoObl MOAYJIUPOBAHUS, AKTHBALMH, YCHJICHUS WIH CTUMYJBILUH ayTo(Qaruu MoCpencTBOM
MpenOTBpALEHHs], peBePCUPOBaHUs, 3aMme ienns wiu naruouposanus mytu PI3K-AKT-MTOR,
a Takke K criocobam JieueHust 3a00JIeBaHNH, CBSI3AHHBIX C PEryJIsiuei ayrodaruu.

Cnenyer mnoHWUMarTh, YTO JaHHOE HW300peTeHHE HE OrPAaHUYEHO KOHKPETHBIMHU
ONMCAHHBIMH BapHUAHTAMH PEATN3aLUH, TOCKOJbKY OHM, KOHEYHO, MOTYT BapbHPOBATHCSL.
Crnenyer Takke NOHHMMATh, YTO HCIOJNb3yeMas B HACTOSIIIEM JOKYMEHTE TEPMHHOJOTHUS
npeaHa3HaYeHa JIUIIb JUIsI ONMHCAHUS KOHKPETHBIX BAapHUAHTOB pEAM3alldi, W €€ HE CIEeNyeT
TOJIKOBATh KaK OrPaHIMYUBAIOIIYIO.

B KkOHTekcTe nMaHHOrO NOKyMEHTa M mpuiaraeMoil Gopmyisl m300pereHus, (Gpopmbl
€IMHCTBEHHOTO YHCIA BKIOYAOT (POPMBI MHOKECTBEHHOTO YHCJA, €CIM M3 KOHTEKCTa
OUEBUIHO HE clienyeT WHoe. J{OTOJHHUTENbHO CeAyeT OTMETHTh, 4TO (opMysa H300peTeHus
MOKET OBbITh COCTaBJE€HA MUl HUCKIIOUEHHs JIFOOOro HeoOs3aTeNbHOro 3yieMeHTa. Takum
o0pa3oM, yKa3aHHOE YTBEP)KACHHE MPEeIHa3HAuYeHO B KAUECTBE NMPEABAPUTENLHONW OCHOBBI IS
NPUMEHEHHsI TAaKOW HCKIIOYArOIel TEPMUHOJIOTHH, KaK «HCKIFOYUTEIbHOY, «TOJIBKO» U T.II., B
OTHOIIEHUH TMEPEYHCICHUs 3JEMEHTOB (OopMysbl H300peTeHus, WM Uil NPUMEHEHUs
«OTPULIATENIBHOTOY» OTPAHUYCHUSI.

B koHTekcTe AAHHOIO MOKYMEHTA4, TEPMHUHBI «BKIIOYAKOLIUNY, «COAEpKAIIMI» U
«BKJIFOYAIOIINH B ceOs» UCTIOIB30BAHbBI B OTKPBITOM, HE OrPAaHHYUBAIOIIEM 3HAUCHHUH.

Jns  npupaHusT ONHMCAHUIO OOJbIIEH KPAaTKOCTH, HEKOTOpPbIE KOJINYECTBEHHbIE
BBIPQKCHUS, TPENCTABJIEHHbIE B HACTOSIIEM JOKYMEHTe, He OO0O3Ha4eHbl TEPMHHOM
«mpubam3uTenpbHo». OOHAKO clienyeT MOHMMAaTh, YTO HE3aBHCHMO OT TOTO, UCIOJB30BaH JIH
TEPMHH KIIPUMEPHO» WUJIH HET, KAXKA0€ KOJNYECTBO, MPENCTABICHHOE B HACTOSIIIEM JOKYMEHTE,

OTHOCHUTCA K (I)aKTI/ILIeCKOMy AAHHOMY 3HAYCHUIO, a4 TAKXKE OTHOCUTCA K HpI/I6J'II/DKeHI/II-O JaHHOI'O
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3HAYEHUs, KOTOpOe LeIecoOOpa3HO TMPEIIONIOKUTh Ha OCHOBAHWM OOIIMX 3HAHWH B JNaHHOM
0o0jacTH  TEXHUKM,  BKJFOUAsh  JKBHUBAJIEHTHl W NpUOMKEHHs,  OOyCIIOBJIEHHbIE
JKCIIEPUMEHTAIIbHBIMU H/WJTH H3MEPUTENbHBIMU YCIIOBUSIMH JIJIsl TAHHOTO 3HadeHusi. Eciu
BBIXOJl TIPEJCTABJIEH B MPOIEHTHOM BBIPAKEHHM, TO yKa3aHHBIH BBIXOJ OTHOCHUTCS K Macce
BEIIIEeCTBa, JJIsi KOTOPOTO JaH BBIXOJZ, OTHOCHUTEIHHO MAaKCHMAJbHOTO KOJHYECTBA TOTO K€
BEIIIECTBA, KOTOPOE MOKET OBbITh MOJy4EeHO B KOHKPETHBIX CTEXHMOMETPUYECKUX YCIOBHUSIX.
KoHuieHTpaimu, BbipaKeHHbIE B MPOLEHTAX, OTHOCITCS K MACCOBBIM JIOJISIM, €CJIM HE YKa3aHO
HHOE.

Ecnu He yka3zaHO MHOE, BCE TEXHUYECKUE U HayYHbIE TEPMHUHbI, HCIIOJb3yeMbIE B TAHHOM
JIOKYMEHTE, UMEIT TO K€ 3HAYeHHe, KOTOpOe OObIYHO TMOAPA3yMEBAETCS CIEIHATUCTOM B
00J1aCTH, K KOTOPO# OTHOCUTCS AaHHOe u300pereHue. [Ipu mpakTUYeCKOM OCYIECTBIEHUH UJIH
anpoOary HACTOSIIEero M300pETeHHs] MOTYT OBITh HCIIOJIB30BAHBI TAKXKe JIFOOBIE CHOCOOBI U
MaTepHalibl, AHAJIOTHYHbIE WM OKBUBAJEHTHbIE TEM, KOTOPbIE OMKMCAHbI B HACTOSIIEM
nokymenre. Bee myOsukanuu, yrmoMsiHyThie B HACTOSIIEM JOKYMEHTE, BKJIFOYEHBI B HACTOSIIIHIT
JTOKYMEHT TOCPEACTBOM CChUIKM B OTHOIIEHUM PACKPBITHUSI M OMUCAHHUS CIOCOOOB W/MJIH
MaTepHaiOB, B CBSI3U C KOTOPBIMHU YIIOMSIHYThI 3TH My OJIMKAIIHH.

Ecnu He ykazaHO WHOE, CMIOCOOBI U METOIUKH, MPEIIOKEHHBIX BAPHAHTOB BOTLIOMIEHHS,
0OBIYHO OCYIIECTBISIIOT B COOTBETCTBUU CO CTAHAAPTHBIMH CIIOCOOaMH, U3BECTHBIMH B JaHHOU
00J1aCTH TEXHHUKH, a TAK)KE B COOTBETCTBUH CO CMOCOOAMHU, OMTMCAHHBIMY B PA3JIHUYHBIX OOIIHX U
0ojiee KOHKPETHBIX HCTOYHHMKAX, KOTOpbIE I[IMTUPOBAHbI M PACCMOTPEHBI B HACTOSAIIEM
omucanun. Cwm., Hampumep, Loudon, Organic Chemistry, 4° msmanme, Horo-Hopk: Oxford
University Press, 2002, cc. 360-361, 1084-1085; Smith and March, March's Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, 5° usnanue, Wiley-Interscience, 2001.

Homenknatypa, WCIONB30BaHHAs B HACTOSINEM  JOKyMEHTE Uil Ha3BaHWU
paccMaTpUBAEMbIX COENWHEHMI, TPENCTaBieHAa B NPUBEAEHHBIX MpuUMepax. HaszBaHws
COEIMHEHHUH, B IIEJIOM, COCTAaBJIEHBI C MCIIOJB30BAHUEM JOCTYITHOTO B MPOJaKe MPOrPaMMHOIO
obecneuennst ChemBioDraw Ultra Bepcun 13.0.2.3021.

Crenyer mOHMMATh, YTO HEKOTOPbIE MPU3HAKK HACTOSIIErO W300pETEHHs, KOTOPbIE IS
SICHOCTH OITMCAHbl B KOHTEKCTE OTHENbHBIX BAPHAHTOB peau3alliy, TaK:Ke MOTYT ObITh
npezCTaBjeHbl B BUIE KOMOMHAIIMH B COCTaBe OIHOrO BapuaHTa peanuzaiuu. M HaoOopoT,
HEKOTOpbIe MPU3HAKKA TaHHOTO M300pETEeHHs, KOTOphIE IS KPATKOCTH OIMUCAHBI B KOHTEKCTE
OJTHOTO BapHaHTa Peajn3alliu, TAK:KEe MOTYT ObITh MPENCTAaBIIEHbBI MO OTAEIBHOCTH HIIH B JTIF000H
NoaXomsie mnoakoMOuHanuu. Bce KOMOMHAIMKM BapUAHTOB peaM3alliM, KaCaOIIUXCs
XUMHYECKUX TPYIII, MPEACTABICHHbIX IEPEMEHHBIMHY, CIIEIHATBHO MPEIYCMOTPEHbBI HACTOSIIITHM

I/1306peTeHI/IeM U OIIMCaHbl B HACTOAIIEM OOKYMCHTEC TaK, KaK €CJIN ObI Kaxaasa Hu n00ast
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KOMOMHaIMs OblIa OMHMCaHa OTHENBbHO M B SIBHOM BHAE, IO TOW CTENEHH, IO KOTOPOH Takwe
KOMOWHAIIMK BKJIFOYAIOT COENUHEHMsI, KOTOPBIE SIBJISIOTCS CTa0MJIbHBIMUA COCOMHEHUSIMH (T.€.
COEIMHEHUSIMH, KOTOPbhIE MOKHO BBIJEJIUTh, OXaPaKTEePHU30BATh U UCIIBITATh HA OMOJOTHUYECKYIO
aKTUBHOCTH). Kpome TOro, BCe MNOAKOMOWHAIMM XUMUYECKHX TPYII, MEPEYHCICHHbIX B
BapUaHTAax  peaju3alliy, ONMCHIBAIOIIMX TaKhe IepEeMEHHble, TakKe CIeLHalbHO
NPEAyCMOTPEHBI HACTOSIIIUM H300pETEHNEM M ONIMCAHBI B HACTOSIIIEM JTOKYMEHTE TaK, KaK eCiu
Obl mr00ast M Kakaast Takas MOJKOMOMHAIMS XMMHYECKHX IPyNIl Oblla ONMHMCAaHA B HACTOSLIEM
JOKYMEHTE B OTJIEIbHOCTH U B SIBHOM BUJIE.

Tepmunel

Ecnu He yka3zaHO HMHOE, TO CleyIOL1e TePMUHBI UMEIOT NpUBEJEHHbIE fjanee 3HAaUeHHUsL.
TepMuHBI, HE MOJNYYUBIINE ONPEENIEHIs], UMEIOT 3HaUeHUe, OOLIEeNPUHATOE B TaHHON obiactu
TEXHUKH.

TepMuH «ankum» OTHOCUTCS K HACBIIEHHOH HEPA3BETBJIEHHON WM PAa3BETBJICHHOU
VIJIEBOAOPOAHON rpymme, coaepxkawmeit or 1 go 12 atomoB yriepoga B uenu. Ilpumepst
ANKWIIBHBIX TPynn BKitovaroT Metuid (Me), stun (Et), H-npormn, uzonpomnui, OyTHi, H300yTHIL,
BTOP-OyTHIL, TpeT-OyTnia (tBu), meHTHII, U30MEHTHI, TPET-TIEHTHJI, T€KCHII, H30TE€KCHII U TPYIIIIEL,
KOTOpble B CBE€Te€ CTAHAAPTHBIX 3HAHWA B JaHHOW OOJNACTH TEXHUKH W yKa3aHUH,
NPEACTABICHHbIX B HACTOSIIEM JOKYMEHTE, CUHTAIOTCS JKBHUBAJIEHTOM JIOOOro U3
BbIIIENIEPEUNCIEHHBIX NPUMEPOB. B HEKOTOpBIX Cilydasx ajKuJbHbIE TPYIIIbI MPENCTaBISIOT
coboit Ci4 anKkui.

«["anoreHanku» OTHOCUTCS K aJKUJIbHON IpyIIe, Kak OMUCAHO BhILIE, B KOTOPOM OIUH
win Gojee aTOMOB BOJOPOJA AaJKWJIBHOW TPYINIBI 3aMEIIEeHbl IPyMmoi ranoreHa. Ilpumepsr
TAKUX TPYII BKJIOYAIOT, 0€3 OrpaHnveHus, (TOpPaNKUIbHBIE TPYIIBI, TaKHe Kak (DTOPITHIL,
TpudropmeT, TUPTOPMETII, TPUPTOPITUI U T.I1.

TepmuH «OkcOo» OTHOCHTCS K KapOOHMIBHOMY aroMmy kuciopoma. Hampumep,
LUKJIONEHTUJI, 3aMEIIEeHHBIN OKCO-TPYIIIOH, MPEACTaBIsIeT COOON LIUKJIONEHTAHOH.

«Apum» uil «Ar» OTHOCHTCS K OJHOBAJICHTHOW apOMAaTHYEeCKOH KapOOIMKIMYeCKOH
rpymme, conepxareii ot 6 10 18 KONbLEBbIX ATOMOB yIJIepoaa, UMEIOLIEH OTHO KOJIBbIO (Takoe
KaK TPUCYTCTBYET B (DEHHMJIbHOW TpYIIE) MM KOJBLEBYIO CHUCTEMY, COIAEPIKAIIYI0 HECKOJIBKO
KOH/IEHCHPOBAHHBIX KoJiel (TPUMephl TaKHX aPOMATHUECKUX KOJIBLEBBIX CHCTEM BKIFOUAIOT
Ha(THI, aHTPUI M WHAAHWI), W yKa3aHHbIE KOHACHCHUPOBAHHBIE KOJbIA MOTYT OBITh MJIM HE
OBITh APOMATHYECKUMH, TIPH YCJIOBHUH, YTO TOYKA MPHCOSNUHEHHMs HAXOAWTCS Yy aToMa
apoOMaTHYeCKOro KoJiblia. JlaHHBIH TEPMHUH BKIIIOYAET, B KAU€CTBE MpUMepa, (PeHIIT 1 HadTHIL.

«IMK10aIKMI» OTHOCUTCS K LIUKIMYECKUM YII€BOAOPOAHBIM IPYyMIaM, COAEPKAIIUM OT

3 a0 10 atomoB yriepoaa, UMECOIHUM OJHO HJIM HECKOJIBKO LUKIWMYCCKHUX KOJICIL], BKJIIOYasA
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KOHJIEHCUPOBAHHbIE, MOCTHUKOBBIE M CIHPOKOJIBLEBBIE CHUCTEMbI. lIpuMepbl MOAXOASIINX
[UKJIOAIKHJIBHBIX TPYIIT BKJIIOYAIOT, HAMpUMEp, aJaMaHTWI, LHKJIOTIPOMWI, LHKJIOOYTHII,
LIUKJIOMEHTUJI, [UKJIOOKTHJI U T.I. Takue LUKIOAJKWIbHBIE TPYIIbl BKJIOYAIOT, B Ka4ECTBE
MpUMepa, OJHOKOJIBIEBbIE CTPYKTYPBI, TaKWE KaK HUKJIOMPOIII, IUKJIOOYTHJ, ITUKJIOMEHTH,
OUKJIOOKTUJI W T.M., WJIA MHOTOKOJIBLEBBIE CTPYKTYpbI, Takue KakK aJaMaHTaHWwI U T.. B
HEKOTOPBIX CIIy4dasiX LHUKJIOATKWI TMPENCTaBJiseT COOOH MOHOIMKIMYECKOe KOJblo. B
HEKOTOPBIX CIYYasiX UKJIOAIKHII MPENCTaBIIsET cO00 3-6-UJIe€HHOE KOJBbLO.

TepmuH «rerepoapuir» OTHOCUTCA K MOHOLMKIMYECKOMY, KOHIAEHCHPOBAHHOMY
OWLVKIMYECKOMY  WJU  KOHACHCHPOBAHHOMY  MOJHIMKIMYECKOMY  apOMaTHUYECKOMY
reTepounkKiy (KOJBIEBOH CTPYKType, MMEIOIIEH KOJIbLIEBbIE aTOMbI, BbIOpaHHBIE W3 ATOMOB
yrjepoaa W 0 4YeThIpeX reTepOoaTOMOB, BBIOPAHHBIX M3 aTOMa a30Ta, KUCJIOPOAAa H CEpPbI),
UMeELIeMy OT 5 1o 12 kOnpLEBBIX aTOMOB Ha OJMH reTepouuki. Takue rerepoapuiibHbIe
IPYNOIbl COAEPIKAT MO MEHbLIEH Mepe OJHO KOJBLO B YKa3aHHOW KOJIBLIEBOM CHUCTEME, KOTOPOe
SIBJISIETCS. ApOMATHYECKUM, TPH YCJIOBHUH, YTO TOYKA MPUCOEIMHEHHUS HAXOIUTCA y aTroMa
apOMAaTUYECKOTO KOJIbIIa. B HEKOTOpPBIX BapHaHTaX BOIUIOLICHHsI, KOJBLEBOH aTtom(bl) a3oTa
W/WIM  Cepbl B TETEPOAPWIBHON TPYIIE SBISIFOTCS HEOOS3aTeNIbHO OKHCICHHBIMU  C
obpazoBanueMm ¢parmenToB N-okcupa (N—O), cynbdpunmna wiu cynbpoHmna. B HEKOTOPBIX
Clydasix TreTepOaprJibHbIe TPYIIbI MPENCTaBISIOT coboh 5-, 6-, 8- 9- wmnm 10-uneHHBIE
KOJIbLIEBBIE CHCTEMBI.

[Ipumepsl reTepoapuiioB BKIIIOYAIOT, HO HE OTPaHUYUBAIOTCS 3THUM, MUPpoI, (ypaH,
THO(EHWUIT, UMHIA30JI, TUPA30JI, THA30JI, OKCA30JI, U30KCA30JI, M30THA30J, TPHA30JI, OKCATHa30lI,
TUAANA30J, TETPa30Jy, MUPHUIWH, NHPA3WH, NHPUMUANVH, MUPHUIA3HH, WHAOJN, OeH30(]ypaH,
OenzotrodeH, WHAA30J, OeH3UMHIA30), OEH30THA30J, OSH30KCA30J, WHIOJIU3UH, W30HHJIOJ,
NypUH, W30XUHOJUH, XWHOJWH, (Tana3ud, HAQTHUINMUPUAUH, XWUHOKCAJIHWH, XWHA30JIWH,
LIUHHOJIMH, NTePUINH, Kapba3o, kapOonuH, GeHaHTPUANH, aKpUIUH, PEHAHTPOJMH, H30THA30,
¢benasus, peHokcasnH, GeHOTHA3HH, PTATUMHUL 1 T.1I.

«I"eTepOIMKIIOATKHID OTHOCUTCS K HACBIIIEHHOMN MJIM YaCTUYHO HEHACBILIEHHOM TpyIIIe,
cojepkalllel OJHO KOJbLIO HWJIM HECKOJbKO KOHJEHCHUPOBAHHBIX  KOJIEll, BKJIOYas
KOHJCHCUPOBAaHHbIE, MOCTUKOBBIE WJIM CIIUPOKOJIbLEBBIE CUCTEMBI, U conepxaiiei ot 3 mo 20
KOJIBLIEBBIX aTOMOB, BKIOYass oT 1 g0 10 rerepoaToMoB. YKa3aHHbIE KOJbLEBBIE ATOMBI
BBIOpAHBI M3 TPYIIBL, COCTOSAMIEH W3 yIriiepoaa, asoTa, Cepbl WIH KHCIOPOIa, NpPUYEM B
KOHICHCHPOBAHHBIX KOJIBLIEBBIX CHCTEMaxX OJHO WJIU 0oJiee KOJIell MOTYT MPEeACTaBNIATh COOOMU
LHUKJIOATKWI, apuj WIM TeTepoapwil, IpHU YCJIOBHUH, YTO TOUKA MPUCOEIMHEHHUS HAXOIUTCS B
HEaApOMAaTHYECKOM KOJIbIle. B HEKOTOPBIX BapWaHTaX BOILIOIIEHUS, aTOM(bI) a30Ta W/WIHU CEpbl

TeTEPOLIMKINYECKONH TPYIMIbl  SBISIOTCS HEOOS3aTENbHO OKUCJIEHHBIMH C OOpa3oBaHUEM
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¢parmenToB N-okcuaa, -S(0)- wim —SO;-. [IpuMepsl TeTepOLUKIIOANKIIIOB BKIIIOYAIOT, HO HE
OTPaHWYMBAIOTCS OTHM, Aa3€THIWH, OKCETaH, TeTparuapodypaH, NHPPONUAHMH, MUIIEPA3UH,
nunepuauH, MopdosuH, TuoMopdonuH, 1,1-THOKCOTHOMOPGONMUHU, TUTHAPOUHAON, UHIA30,
XUHOJIU3WH, HUMUJA30JHMANH, WUMHWAA30JAWMH, WHAOMMH, 1,2,3 4-TeTparuapOou30XUHOJINH,
THA30JMAUH U T.I. B HEKOTOpBIX cCiydasX TeTepOLUKIOANKUIbHbIE TPYIIbl MPEACTABISIIOT
coOoii 4-, 5- unu 6-4ieHHblE KOJbLA. B HEKOTOPBIX Ciy4asiX TeTePOLMKIOATKUAT CONEPIKHUT
KOH/IEHCHPOBAHHOE (DEHMIIBHOE KOJIBLIO.

«Iuano» otHocures k rpynne —CN.

«["amo» mnm «ramoren» oTHOCHUTCS K ropy, XJIopy, Opomy u Hony.

«['mapokcu» UM «rUuAPOKCUI» OTHOCUTCA k rpynne —OH.

B nononHeHne K OMUCAHUIO, MPEACTABIEHHOMY B HACTOALIEM JOKyMEHTE, TepMHH
«3aMELICHHBII», HCIONb3YEMbIH Ui MOAM(UKALIMN KOHKPETHOH TpPYINIbIl MM paauKala,
O3Ha4aeT, 4YTO OJUH WM 0OJiee aTOMOB BOJOPO/Aa KOHKPETHOH IPYIIIBI WIIM pafivKaja, KakKIblHd
HE3aBHCUMO JIpyI OT JApyra, 3aMellleHbl OJWHAKOBBIMH WM pPa3jMYHbIMU TIpyNIaMu
3aMecTUTeNIel], KaKk OMMCaHO HUKe. I'pynmel 3amecTuTesell BKIIOYal0T, HO HE OTPaHUYHBAIOTCS
STHM, QJKOKCH, alWI, AalWJIOKCH, KapOOHWJIAIKOKCH, AalUWJIaMUHO, AaMHHO, aMHHOALWJI,
AMHHOKapOOHHJIAMUHO, aMUHOKapOOHIJIOKCH, LIUKJIOAIKUJ, [HUKIJIOAJIKEHIII, apuil, TeTepoapu,
ApUJIOKCH, IIMAaHO, a3WI0, TaJloTeH, THAPOKCHJI, HUTPO, KapOOKCWI, THOJ, THOAJKHUJ,
LHUKJIOANKWI, LUKJIOAJKEHWN, aJKW, aJKeHWI, aJKUHWI, TeTePOLMKINI,  apajkul,
aMUHOCYIb(QOHUJI, CYTb(OHUIAMHHO, CYJIb(OHWI, OKCO, KapOOHWMJIAJIKWICHAJTKOKCH H T.II.
TepmMuH «HEe3aMEILEHHBI» O3HAYAET, YTO YKA3aHHAas IPpyIIa He UMeeT 3amectuteneil. TepMuH
«He00s3aTeNbHO 3aMEIICHHBINY) O3HAYAET, YTO YKa3aHHAsl TPYIIA SIBJISIETCS HE3aMeIeHHON WK
3aMEeLIeHHON OHUM I OoJiee 3aMmecTUTesIMH. [Ipy MCIONB30BaHNM TEPMHUHA «3aMELICHHAS
IUIS ONTUCAHUSI CTPYKTYPHOH CHUCTEMBI, 3aMEIIEHHE MOKET UMETh MECTO B JIFOOOM IOJIOKEHUH
CHCTEMBI, IOMyCTUMOM BAaJICHTHOCTBHIO. Ecnmu rpynma wmn (parMeHT comep:kut Oojiee OJHOTrO
3aMECTUTENs, TO CIeNyeT IOHUMATh, YTO 3aMECTHTEIH MOTYT ObIThb OJMHAKOBBIMH HIIH
OTJINYHBIMHU JIPYT OT Apyra. B HeKOTOpbIX BapuaHTaxX BOIUIOLIEHHs, 3aMEllleHHas TpyIna Wid
(parMeHT CoOmep>KUT OT OAHOTO MO IATH 3aMeCcTHTeNeH. B HEKOTOPBIX BapHaHTax BOILIOLIEHMS],
3aMelIeHHas] IPynna Wik (parMeHT COAEPIKUT OIUH 3aMEeCTHTENb. B HEKOTOPBIX BapHaHTaX
BOIUIOLIEHHSI, 3aMELeHHAasl TPyNra Wid (pparMeHT COINEPXKUT ABa 3aMECTHTENs. B HeKOoTOpbIX
BApPHAHTAX BOIUIOLICHMs, 3aMELIeHHAas TPyInmna Wik (pparMeHT CONEpKUT TPH 3aMecTHTels. B
HEKOTOPBIX BAapHAHTaX BOIUIOIIEHUS, 3aMeIleHHas Tpynmna Wid (parMeHT COINEPKHUT UeThIpe
3aMecTuTensi. B HEKOTOPBIX BapuaHTaX BOIUIOLIEHHs], 3aMeIleHHas Tpymnna wid (QparMeHT
COAEPKUT MATh 3aMECTUTEIIEN.

Jlrobast opmyna, wu3oOpaskeHHass B HACTOSIIEM JOKYMEHTE, MpeIHa3HaueHa ISt
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0003HaUEHHs] COEAMHEHHSI TAHHOH CTPYKTYPHOH (POPMYJIBI, & TAKXKe HEKOTOPBIX BAPUAHTOB UJIH
¢dopm. Hanmpumep, dopmyina, npuBeneHHast B HACTOSIIEM JTOKYMEHTE, BKJIIOYAET PAlleMUYECKYIO
dopMy wiu omuH wmiau OoJiee SHAHTHOMEPHBIX, AWACTEPEOMEPHBIX WM T€OMETPHUYECKUX
U30MepoB, WM HX cMmecb. Kpome Toro, mobas ¢Qopmyna, TnpuBeNeHHas B HACTOSLIEM
JIOKYMEHTE, OTHOCHTCS] TAKXKe K THAPATY, COJBbBATY HIIH MOJUMOPQY NAHHOTO COSINUHEHHS, UITH
K UX CMECH.

JIrobast hopmMyna, mpeACTaBICHHAS B HACTOSIIEM JTOKYMEHTE, MPeIHa3HAuYeHA TaKXKe JUIs
obo3HaueHnst GopM Oe3 MEeTKM U ME4YeHbIX H30TonaMu (GOpPM YKa3aHHBIX COEIUHEHHI.
CoenuHeHnst ¢ M30TOMHONW METKOM HMEIOT CTPYKTYPhI, M300pa’ke€HHbIE MPEIACTABICHHBIMH B
HACTOSIIEM AOKYMEHTe (QopMmynamMu, 3a HCKIIOYEHHEM TOrO, YTO OOMH WM OOJjieeé aTOMOB
3aMEHEHBbI aTOMOM, MMEIOLINM BBIOPAHHYIO aTOMHYIO Maccy HJIM MaccoBoe 4ucio. Ilpumepsl
U30TOIOB, KOTOPBIE MOTYT OBITh BHEAPEHBI B COEIUHEHUSI COTIIACHO HACTOSIIEMY H300PETEHHIO,
BKJIIOYAIOT M30TOTIBI BOJOPOJA, YIJIepona, a3oTa, kuciopona, ¢ocdopa, ¢pTopa, xjopa u hona,
takue xak “H, *H, 'C, 3C, 1*C, PN, BO, 70, 3'P, 3?P, 35S, BF, *Cl u '?’I, cooTBeTCTBEHHO.
Takne coeanHEHUs ¢ M30TONMHOW METKOH NPUrOAHBI Uil METabONNYECKUX HCCIENOBAHUIX
(npenmouturensho ¢ *C), uccnenosanumii xuHeruku peakuuil (Hampumep, ¢ H umu *H),
TEXHOJIOTUH OOHApPYXXEHHsT WM BHU3yAJIM3alMd [TaKUX KakK IO3UTPOHHO-3MHUCCHOHHAS
tomorpadus (IT9T) wnu onHOPOTOHHAST SMHUCCHOHHAsT KoMmbroTepHas Tomorpadus (SPECT)],
BKJIFOYAsT aHAIM3bl paCHpeneNieHus JieKapcTBa WM CcyOcTpata B TKaHAX, WIH JUIs
PaIMOAKTHBHOIO JIeueHHs MallueHToB. B yacTHOCTH, coemuHenue ¢ meTkoil °F um 1'C moxer
ObITh OcOOeHHO TpennoututTenbHbiM aist uccnenosanuii [19T wmu SPECT. PET u SPECT
UCCJIEIOBAHUST MOKHO TMPOBOJIUTBH TaK, KaK OMUCAHO, Hampumep, B myomukauuu Brooks, D.J.,
“Positron Emission Tomography and Single-Photon Emission Computed Tomography in Central
Nervous System Drug Development”, NeuroRx 2005, 2(2), 226-236, a Tak:ke B CCBLIKAX,
[UTUPOBAHHBIX B Hell. KpoMe Toro, 3amena GoJiee TsoKeIbIMUA M30TOMAMU, TAKUMU KakK JelTepuit
(T.e. H), MOxeT naBaTh onpeseleHHble TepaneBTUIecKHe IpeuMylecTsa Onaronaps Gonbiieii
MeTa0OJINIECKON CTaOMIIBHOCTH, HANIPUMEP, YBEINYEHHOMY MEPHOAY MOJYBBIBEACHHUS 1N Vivo,
WIA YMEHBbLIEHUsI HeOOXOAUMBIX 103. COennHEHNsI C M30TOMMHOW METKOH COTJIACHO HACTOSIIEMY
HU300pETEeHUIO U UX MPOJIEKApCTBAa MOTYT OBITh, B OOIIEM, MOy4eHbl CIOCOOAMU, ONMUCAHHBIMU
Ha CXeMax WM B MPUMepax U crocodax MoJydeHHs], IPUBEICHHBIX HHUKE, TOCPEICTBOM 3aMEHbI
pearenTa 6€3 M30TOIMHONW METKH Ha JIOCTYITHBIH PEareHT ¢ H30TOMTHON METKOM.

Howmenknatypa «Cij», rme j OoJblue i, WCMOJb3yeMasi B HACTOAIIEM IOKYMEHTE st
0o0O3HaueHMsI KJjlacca 3aMECTUTENIeH, OTHOCHTCS K BapHaHTaM BOIUIOIIEHHUs] HACTOSIIEro
n300peTeHus, sl KOTOPbIX WHAMBHAYAJIbHO PEATM30BAHO KaXKIO0€ M BCE BO3MOXKHBIE

KOJINYECTBA aTOMOB YIJIEpOAa, OT 1 A0 ], BKmouas 1 u j. Hampumep, repmun Ci3 HE3aBUCUMO
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OTHOCHTCS] K BapHAaHTaM peasiu3alii, KOTOpble UMEIOT OAuH aroM yriepona (Ci), kK BapuaHTam
peanm3anyy, KOTopble UMEIOT 1Ba atoma yriepona (Cz), U K BapHaHTaM peasu3alii, KOTOpbIe
uMeroT Tpu atoma yriepona (Cs).

B KoOHTeKkcTe NaHHOTO [OKYMEHTa, JI000O€ YIOMHUHAHHE AW3aMECTHTENs] BKIIFOYAET
pa3IUYHBIE BaPUAHTBHI MPHUCOCTUHEHUS NPU HATUYUHU OOJiee YeM OJHOW TaKOW BO3MOXKHOCTH.
Hanpumep, ynomunanmne nuzamecturenst —A-B-, rne A # B, B JaHHOM KOHTEKCTE OTHOCUTCS K
TaKOMY JTU3aMECTUTENI0, B KOTOPOM A NpPHUCOEANHEH K MepBOMY 3aMelLleHHOMY 3JIEMeHTy, U B
NPUCOEANHEH KO BTOPOMY 3aMELIEHHOMY O3JIEMEHTY, a TakKKe OTHOCHTCS K TaKoMy
OU3aMECTUTEN0, B KOTOPOM A TNpPUCOENMHEH KO BTOPOMY 3aMeELIeHHOMY »3jeMeHTy, u B
MIPUCOEANHEH K IEPBOMY 3aMEIIEHHOMY 3JIEMEHTY.

B oTHOmEHUN MOOBIX TPYII, OMHCAHHBIX B HACTOAIIEM JOKYMEHTE, KOTOpPbIE COAEPIKAT
OIIMH WJIH OoJiee 3aMeCTUTENeH, KOHEYHO, CIeNyeT MOHUMATh, YTO TAaKHUe TPYIIbI HE COAepKaT
3aMECTUTENN WIIH CIIOCOOBI 3aMEIIeHUS], KOTOPBIE SIBIIIIOTCS. CTEPUYECKH HEBO3MOXKHBIMH H/HITH
CHUHTETHUYECKH HEBBIMOJIHUMbIMU. KpoMe TOro, paccmarpuBaeMble COEIMHEHHUs BKJHOYAIOT BCE
CTEpPEOXUMUYECKHE N30MEPDI, BOZHUKAIOIINE [TPHU 3aMEILEHNH YKa3aHHbIX COEANHEHUN.

Hacrosimee wu3oOpereHne Taxke BKIOYaeT (PapMAaLEBTUUECKH TPUEMIIEMBIE COJIU
coenuHeHul, npencraBieHHbXx (opmynon (I), mpenmodTUTETPHO COSNMHEHWH, OMMCAHHBIX
BbIIlI€, 1 KOHKPETHBIX COEUHEHU, MPUMEPhl KOTOPBIX MPUBEAEHBI B HACTOSALIEM JOKYMEHTE, a
Takke (hapMaleBTHUECKHE KOMIIO3HMLIUH, COAEPIKAIINe TaKHe COJNH, M CIOCOOBI NMPUMEHEHHS
YKa3aHHBIX COJIEH.

«DapMaLeBTUUECKH MpUEMJIEMasl COJb» O3HA4aeT COJNb CBOOOJHOW KHCIIOTHI HITH
OCHOBaHHUsl COEAUHEHMs], IPEJCTABJIEHHONO B HACTOSIIEM JOKyMEHTe, KOTopas sBJseTCs
HETOKCUYHOH, OMOJIOTMYEeCKH NMEePEeHOCHMOHN WM MHBIM 00pa3oM OHOJIOTHYECKH MOAXOSIIEH
s BBeneHus: cyobpekTy. Cm., B obmem, S.M. Berge, et al., “Pharmaceutical Salts,” J. Pharm.
Sci., 1977, 66, 1-19. IlpennoururensHble PapManeBTUIECKU MPUEMIIEMbIE COJM MPEIACTABISIOT
co0oll CONM, KOTOpBbIE SBJISIFOTCS (hapMakoJorudecku 3(P(HEKTUBHBIMH WM MOAXOMSIIAMU JIs
KOHTaKTa C TKaHSIMH WM OPTaHU3MOM CyObekTa 0€3 M3JIMIIHEeH TOKCHYHOCTH, Pa3IpaKeHHst WIN
anneprudeckoil peakuuu. CoenrvHeHue, ONMUCAHHOE B HACTOSIIIEM JOKYMEHTE, MOKET COJIEPKaTh
JIOCTaTOYHO KHUCJIOTHYIO TPYMITY, AOCTATOYHO OCHOBHYIO Ipymiy, o0a THna (pyHKIHOHAIBHBIX
rpynn win 0oJiee OJHON TPYIIbI KAKAOTO THIA H, COOTBETCTBEHHO, MOKET B3aUMOJECHCTBOBATh
C MHOECTBOM HEOPraHMYECKUX WM OPraHHYeCKUX OCHOBAHHUH, a Take HeOpPraHW4eCKUX WIIN
OPraHUYeCKHUX KHCIIOT ¢ 00pa3oBaHueM (papManeBTHIECKU MPUEMIIEMO COJTH.

ITpumeps! papMarieBTHUECKH TPUEMIIEMBIX COJIEH BKIIIOYAIOT CYJIb(aThl, THPOCYIb(aTHI,
oucynbdarel, cynbdurs, Oucynbdutsl, Qocdars, MoHoruapodocdarsr, auruapodocdarsr,

metadocdars, mnwmpodocdaTel, XJIOPUABL, OpPOMHUABI, HWOMWUIBI, AalETaTbl, MPOMHOHATHI,
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NeKaHOAThl, KalpWIaThl, aKpWUaaThl, (OPMHUATHI, HU300YTHUPATHI, KaMPOAThl, TENTAHOATHI,
MPOIMHUOJIATHI, OKCAJIAThI, MAJIOHATHI, CYKIIMHATHI, CyOepathl, cebanuHaThl, (yMaparThl, MajieaTsl,
Oytun-1,4-muoatbl,  rekcuH-1,6-muoathl,  OeH30aThl,  XJIOPOEH30aThl,  METUIOEH30aThlI,
OMHUTPOOEH30aThl,  THAPOKCHOEH30aThl,  METOKCHOeH30aThl,  (¢Tamarel,  CyJb(OHATHI,
METHJICYJIb(QOHATHI, MPONWICYIb(GOHATH, Oe3WIaThl, KCHJIOJCYJIb(pOHATH, HadTaIUH-1-
cynbdoHatel, HadTamuH-2-CynbPOHATHI, >AM3WIATHI, (eHunanerarsl, (HEeHUIIPOITHOHATHI,
(benunOyTupaTel, UWTPATHI, JIAKTATBL, Y-THAPOKCUOYTUPATHI, TJIUKOJATHL, TapTPaThl U
MaHaenaTel. IlepedeHb Apyrux mOAXOASIIUX  (papMALEBTHUECKH MPUEMIIEMBbIX COJIeH
npencraBien B nyOmukanuu Remington, Pharmaceutical Sciences, 17e wusmanme, Mack
Publishing Company, Ucron, mrrat Ilencunbsanus, 1985.

Hns  coemunenusi Qopmynsr  (I), KOTOpoe COOEPKUT OCHOBHOW aToM  a3oTa,
(apMareBTHUECKH TpUeMIIEMasi COJIb MOKET OBITh MOJIydeHa JEOOBIM MOAXOISIINM CIOCOOOM,
U3BECTHBIM B JAHHON OOJNACTH TEXHUKH, Hampumep, oOpaboTkoH CBOOOAHOrO OCHOBAHUS
HEOPraHMYECKON KHCJIOTOU, TaKOW KaK XJIOPUCTOBOJOPOJHAS KHUCJIOTA, OPOMHCTOBOIOPOIHAS
KHCJIOTa, CepHasl KUCJIOTa, CyNb(aMHUHOBas KHUCJIOTA, a30THAs KHUCJIOTA, OOpHast KHCIOTA,
docdopHas KUCIOTA W T.M., WIA OPraHUYECKOW KHCJIOTOM, TaKOW KaK YKCYCHas KHCJIOTA,
(beHnTyKCyCcHast KUCIIOTa, MPOMUOHOBAsE KUCIOTA, CTEAPHHOBAS KHUCJIOTA, MOJIOYHAS KUCIOTA,
acKOpOMHOBAsT KUCJIOTA, MaJIeMHOBAas KUCJIOTA, THAPOKCUMAJIEMHOBAs KHCIIOTA, W3E€THOHOBAS
KUCJIOTA, STHTApPHAs KHCJIOTa, BAJIEPHAHOBAsE KUCIIOTA, (PyMapoBasl KHCIOTa, MAJIOHOBAsI KUCIIOTA,
MUPOBUHOTPAIHAS KUCJIOTA, LIaBeNieBasi KUCJIOTA, IIMKOJIEBAsl KHUCIOTA, CAJHIMIIOBAs KHCIIOTA,
OJIEMHOBAsl KHCJIOTA, TajJbMHUTHUHOBAs KHCJIOTA, JIAYPUHOBAs KHCJIOTA, IMHPAHO3UAMUIIOBAS
KHCJIOTa, Takas Kak TJIOKYPOHOBAas KHCIOTAa WM TaJaKTypOHOBas KHUCJIOTa, aibda-
THIPOKCUKHUCIIOTA, Takash KaK MHUHIAIbHASI KUCJIOTA, JJUMOHHAS KUCJIOTa WJIM BUHHAs KHUCIIOTA,
AMHUHOKHUCIIOTA, TaKas KaK acraparrHOBasl KHCJIOTa WJIM TIIyTapoBas KUCJIOTA, apoOMaTHYecKas
KHUCJIOTA, Takasi Kak OeH30HHas KUCJOTa, 2-alleTOKCHOEH30WHasl KUCIOTa, HATOWHAST KUCIIOTa
WIA KOpHYHAsl KUCIIOTA, CYlb(OHOBAash KUCIOTA, Takas Kak Jaypwuicyib(OHOBas KHCIOTA, II-
TOJNYOJICYNb(OHOBAS KUCJIOTa, METAHCYJIb(OHOBAsT KHUCJIOTA, 3TAHCYJIb(OHOBAas KHUCIOTA,
STAaHANCYIB(POHOBAS KUCJIOTA WK JIFOOOW COBMECTUMOHN CMECBIO KHCJIOT, TAKOW KaK CMECH,
OTIMCAHHBIE B MPENCTABJICHHBIX B HACTOSIIIEM JTOKYMEHTE MpUMepax, v 00O NPyroi KUCIOTON
U UX CMEChIO, KOTOPbIE CUHUTAOTCS SKBUBAJCHTAMU WJIM MPUEMJIEMbIMH 3aMEHUTEJISIMU B CBETE
o01ero ypoBHsi 3HAaHUH B TAHHOW TEXHOJIOTHH.

«CoNbBaT» OTHOCHTCS K KOMIUIEKCY, OOpa3OBaHHOMY MpU OOBEIUHEHUU MOJIEKYJT
pacTBOpUTENS C MOJIEKYJaMH WJIM MOHAMH PAaCTBOPEHHOIO BEIECTBAa. PacTBOPUTENb MOXKET
OBITb OpPraHUYECKUM COENMHEHUEM, HEOPraHMYeCKUM COEIUHEHUEM WM UX CMECHIO.

HexoTopble npuMepbl pacTBOPUTENEH BKIIIOYAKOT, HO HE ONPaHUYUBAIOTCS UMH, MeTaHoJ, N,N-
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numetmndopMamun, TeTparuapodypan, AuMeTwicynbpokcun u Boay. Ecmu pacTBOpuTEneM
SIBJISIETCS BOZA, TO 0OPA30BaHHBIN COJIBBAT SIBJIIETCS] TUIPATOM.

«CtepeonsoMep» M «CTEPEOM3OMEPBI» OTHOCATCS K COEOUHEHHUSIM, KOTOPbIE HMEIOT
OJIMHAKOBBIN MOPSIIOK COSAMHEHUsI ATOMOB, HO Pa3HOE PACIIONIOKEHIE aTOMOB B MPOCTPAHCTRE.
CrepeonzoMepbl BKIIIOYAIOT IUC-TPAHC H30Mephl, E W Z u30Mepbl, SHAHTHOMEPHI U
INaCTEPEOMEPHL.

«TayToMep» OTHOCUTCSI K albTEPHATUBHBIM (hOPMaM MOJIEKYJIbI, KOTOPBIE Pa3IMYAOTCs
JUIIb 3JIEKTPOHHBIM CBSI3bIBAHUEM aTOMOB W/WJIM TIOJIOXKEHHEM MPOTOHA, TAKUM KaK €HOJI-
KETOHHbIC 1 UMHUH-EHAMIHHBIE TAyTOMEPbI, HJIH TayTOMEPHBIE (POPMBI reTepOapHIbHBIX TPYIII,
CoIepsKalIuX KOJIbLEBYID TpynmupoBKy aromoB -N=C(H)-NH-, Takux Kkak mUPa30JIbl,
UMUIA30JIbI, OEH3MMHUIA30JIbI, TPHA30JbI U TeTpa3osbl. CroernuanucrtaM B JaHHOH oOnactu
TEXHUKHU TIOHSTHO, YTO BO3MOKHBI JIPYTHE€ TAayTOMEPHBIE CXEMbI PACIOJOKEHUS KOJIBIIEBBIX
aTOMOB.

Cnenyer MOHHMMATh, YTO TEPMUH «HJIM €r0 COJIb WM COJIbBAT, WK CTEPEOH30OMEP)
BKJIFOYAET BCE IEPECTAHOBKH COJIEH, COJIbBATOB M CTEPEOHM3OMEPOB, HAINpPUMEP, COJIbBAT
(bapMaLeBTHUECKH TPUEMIIEMOH COJIH MIIH CTEPEOH30Mepa pacCMaTPUBAEMOTO COCIMHEHNS.

Coenunenus

Coenunennst u ux coiu (Takue Kak (papMaleBTUYECKH TpUEMJIEMbIe COJIM) MOAPOOHO
OTIHCAHbI B HACTOSIIIEM JOKYMEHTE, BKJIFOYasi CYITHOCTh U300pETEeHNUs U IPUJIaraeMyro (GopMyIty
uzobperenusi. Takke MpenyioKEeHO MPUMEHEHHE BCEX COSAMHEHH, OTMMCAHHBIX B HACTOSIIEM
JOKYMEHTE, BKJIFOYasi COJIM U COJIbBATHI COENUHEHUH, OMMCAHHBIX B HACTOSIIEM JTOKYMEHTE, a
TaK:Ke CrocoObl MOJNyYeHHs TaKUX coenuHeHuil. JIroboe coenmnHeHne, OMMCAHHOE B HACTOSIIEM
JOKYMEHTE, TaKKe MOKET OBbITh YIIOMSIHYTO KaK JISKAPCTBEHHOE COSAMHEHIE.

B omHOM acniekre mpemioxkeHbl coequHeHust popmydis (I):

/G2 N

G5 Gg

rie
R! mpencrasnser coboii —(CR*R®)m-apun, -CH=CH-apun, -(CR°RY),-rerepoapun, -
(CR°RY),-rereponuknoankun nmn -(CRERY)p-nmknoankum; roe

m, n, O U p, KAKAbIA HE3aBUCUMO, paBHbl 0, 1 wnu 2,
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R? R® R¢ RY R Rf R&wu RY kaxneri nesasucumo, npeacrasisior coboit H, ramoren
unu Ci4ankui,

it R* u R® BMecTe ¢ aToMoM yrmepona, K KOTOPOMY OHH HPHUCOEIHHEHBI, 0OpasyroT
LHKJIOATKHIIBHOE KOJIBIIO,

uu R* u R Bmecre o6pasyror =CH, nnmu =0;

KaXKIbIi apuji, TeTepOapusI, TeTEPOIMKIOANKUI I IUKJIOANKUJI, TMPUCYTCTBYIOIINIA B
R!, aBnsieTcs He3aMeleHHBIM UM 3aMEIeHHBIM OJHUM MU JBYyMs 3aMeCTHTeNsIMH RY;

rne KakAbld 3aMmecTuTeb R He3aBucMMO mpenctaBisieT coboil rajored, Ci4alikui,
ukoankui, -Cio-ranorenankun, -OH, -OCi4ankun, -O-Ci,-ranorenankwi, muano, —C(O)Ci-
sankun, -C(O)NRRJ, -SO,Ciaanxun, -SO;NRMR!, -NRIR!, -C(O)-umknoankmn, -C(O)-apun
(HeoOs3aTeTbHO 3aMeeHHbIH MeTHIOM Hiu rajoreHoM), -CO,Ciyankmn, -COsapun, -C(O)CHz-
apun (HeoOs3aTeNnbHO 3aMEINEeHHBIH MeTWiIoM Wiu ranoreHoMm), -CHj-apun (HeoOsi3aTenbHO
3aMEIeHHbI METHUJIOM WJIH TajiOor€HOM) WM MOHOIMKIHYECKUN TeTePOIHKIOATKUI
(HeoOs3arenbHO 3amereHHbIN MeTIoM, -C(0)Ci4ankmiom wim —CO,Ci4ankunom),

roe RL RJ, R* u R. xaxnmpiii mesasucumo, mpencrasusror coboit H, Ciaankun, -Ci
sankun-OH nnu -Cr4ankun-O-Ciaankun,

rne R u R', kaxapiii HesaBucumo, npencrasisitoT codoit H, Ciyankun, -Ci4ankmn-OH, -
Craanxun-0-Cigankun, -C(0)Cryankmn, -CO2Cigankmn umu -SO2C4amku;,

L orcyrcrByer u mpencrasisier coboit —S(0),-, -C(0O)-, -O-, -CHz-, -CF;-, C(CHzs), -
C(=CH,)- umu —CR°R'-; rme R®* u R! ne3aBucumo npexacrapnstor coboit H mnn ankun, umm RS u
R' BMecTe ¢ aTOMOM yryiepoaa, K KOTOPOMY OHM HPHCOEIMHEHBI, 0OPa3yroT HUKIOATKHIBHOE
KOJIBLIO,

S

X mpencraBnsier  coboit O, ,  NH, N(COCisankun), N(SO,Cisankun),
N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, kaxablii He3aBUCUMO, mpeactapisitorT coboit CH wmm N; npuuem ecinu L
otimyeH oT —S(0)2-, To kaxnabiit Y2 u Y3 npencrasisier codoit CH;

G, npencrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboi N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N unu CRS;

npuuem R% R’) R*¥ R’ u R, kaxplii He3aBHCUMO, MPEACTaBIAIOT cO0OM BOXOPOJ, T
anoreH, -OH, -ankun, -O-anku, -rajoreHankui, -O-rajoreHankmi wid —NR"RY;

un R* Bmecre ¢ R® m aromamm, K KOTOPHIM OHH TPHCOEAMHEHBI, OOPA3yIOT

reT€poapuiibHOC WM TETCPOLUKINYCCKOE KOJIBLO, MpUYEM TETEPOAPUIBHOE  KOJbLO,
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conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HEOOA3aTENBHO 3aMEIIEHO AJKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heobs13aTebHO 3aMeleHo OKCO-TPyYTIIIOi,

R" mpencrasnsier codoit H mnu Cy4amku;

RY npencrasisier coboii H, Ci4ankun, MmoHouuknueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

IpUYeM KaKIbIM alKui, NpUCyTcTByrolui B RY, sABIsfeTcs He3aMelIeHHbIM WU
3amenteHHbIM rpymnmnoit —OH, -NHz, -NH(Ci4anxmn) mmu —N(Cr4amxun)y,

RY u RY, kaxnpiii He3aBuCUMO, nipeactapsitotr coboi H wmm Ci.ganku,

Gs//GZ\Gs
.G

rie % G5 He sBisieTCS HE3AMELCHHBIM bermoM; u

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0i Bomopos uimk Ci4alIKu,

unu R7 u R® Bmecte o6pasyror -CH,CH;-;

WIH X (papMaLeBTHUECKH TPHEMIIEMBIE COJIH.

B mHekoTopblx BapuanTax Bomiomenus ¢opmynsl (I), R! npencrasnser coboii —
(CRR®)p-apun, -CH=CH-apun umu -(CR°RY),-rerepoapun, Kaxmblii U3 KOTOPBIX SBISAETCH
He3aMelLIEHHbIM WM 3aMELIeHHbIM OJHHUM WM JByMs 3aMmectureiasiMu R* B HekoTopbIx
BapuaHTax pornomenus, R! npencrasnser coboii -(CR°R),-rerepormknoankun um -(CRERY),-
LUKJIOANKUI, KaXXAbIH M3 KOTOPBIX SIBJISETCS HE3aMEIEHHbIM WM 3aMELIeHHbIM OJAHUM WU
AByMs 3aMecTuTensiMH R*. B HekoTOpbIX BapuaHTax Boruioinenus, R! mpencrasnser coGoit —
(CR?R®)p-apu, rae R* u RP, xasxnplii He3aBHCHMO, MpecTaBsaoT coboii H, ramoren umu Ci.
sankun, 1 m pased O, 1 unum 2, M Opu 3TOM apuj, NpucyTcTByromuii B R!| sBnsercs
He3aMelLIEHHbIM WM 3aMELIeHHbIM OJHHUM WM JByMs 3aMmectureiasiMu R* B HekoTopbIx
papuanTax Bomnomenus, R! mpencrasmster co6oit ((CR*R)m-apun, rae R* u R® Bmecre ¢
aTOMOM YINepoia, K KOTOPOMY OHM TPHCOENHHEHBI, 00pasyroT mukmoankun, uma R* u RP
BMecTe 06pasyror =CH; unu =0, u apun, npucyTcTBytomuii B R!, sBisieTcs HezamelneHHbIM 1k
3aMelleHHbIM OJIHUM MJIM AByMs 3amecTuTenssMu R*. HekoTopblx BapuaHTax BommomieHusi, R!
npencTaBisier CcoOOW  apwi, He3aMEINeHHBbIH WM  3aMEIleHHBbIH OJAHUM WM ABYMS
zamectutensmu R*. Hexotopbix BapuanTtax pommomenus, R! npencrasnsier co6oit —~CH,-apun,
He3aMelLIeHHbIH WM 3aMelleHHbl OAHMM UM JByMs 3aMectutenssmu R*  Hekoropsix
BapuaHTax Bomomenus, R! npexcrasmser coboit —CH,CHj-apun, He3aMeIeHHBI WK
3aMelleHHbI OJHUM UM JBYMs 3aMecTuTesaMi R¥. B HEKOTOpBIX BapuaHTax BomiomeHus, R!
npencrapsier coboit «(CRR®)m-apun, TpHUeM ykasaHHBIH apuil MPeACTaBiseT coboil (eHmT
WM HaQTWI, KaXAbIH M3 KOTOPBIX SIBJSIETCS HE3aMEIEHHBbIM WIJIM 3aMELICHHbIM OJHUM WU

AByMs 3amectuTensmu R*. B HekoTopblx BapuanTax Bomjomenus, R! mpencrasnser coGoit
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¢enun. B gpyrux BapmanTtax Bomiomenus, R! mpexacrasnser coboii HagTui. B HekoTOpBIX
BapuaHTax Bomomenus, R! npencrasnser coboii apun, —~CH,-apun, ~CH,CH,-apun, -CH=CH-
apui, KKObIH M3 KOTOPBIX SIBJSIETCS HE3aMEINEHHBIM WM 3aMELICHHBIM OJHHM MM JABYMS
3aMecTuTeNns MU RY, He3aBUCHUMO BBIOPAaHHBIMH M3 TPYIIIIBI, COCTOsIIIEH n3 ranoreHa, Ci4ankuna,
-Cio-ranorenankuna, -OH, -OCi4ankuna, -O-Cip-ranorenankmina, nmaHo, -NRIR" wu
MOHOLIMKJIMYECKOTO TreTepolrKiIoankmia (HeoOs3areapHo 3amerneHHoro metuiioM, -C(O)Ci.
sankmiom min —COxCr4ankunom), rae R u RY, xaxnpiii He3aBuCHUMO, mpeAcTaBisitoT codoit H,
Ciaanxun, -Cigankun-OH, -Cigankun-O-Cigankun, -C(O)Cigankun, -CO.Cigankun unm -
SO,Cisankun. B HekoTOphIX BapuaHTax Boromenus, R' mpencrasnser coGoit penun, —CH,-
¢denun, —CH,CHz-pennn, -CH=CH-dpenun, nadprun, —CHz-vadptun, —CH,CHs-nadpTun wmm -
CH=CH-na¢tun. B HexoTopsIx BapuanTax somiomenus, R! npencrasnser coboii penun, —CH,-
¢denun, —CH,CHz-pennn, -CH=CH-dpenun, nadprun, —CHz-vadptun, —CH,CHs-nadpTun wmm -
CH=CH-nadtun, kaxnaplii W3 KOTOPBIX 3aMELIEH OOHMM WJHM JABYMsI 3aMeCTHTEIsIMH R
HEe3aBUCHMO BbIOpaHHBbIMU U3 Tpyribl, coctosmei u3 F, Cl, -CF3, -OCFs3, uunano, -CHs, -OCHj, -
NHC(O)CHs, -NHCH,C(CH3),0H, MOp(hOTHHMIIA, TeTparuapodypaHuia,
teTparunponupanmna, mupuauamia u -NHS(0)2CHs.

B mexoTopeIx BapuanTtax soruomenus, R! mpencrasnser coboii -(CRRY),-rerepoapun,
rae RS u RY, xaxplii He3aBUCHMO, TPEACTAaBISIOT coboii H, ranoren umyu C14alKuI, U n paBeH
0, 1 unu 2, mpuyeM reTepoapui, MpuUcCyTcTBylomuii B R!, sBisercs HeszameleHHbIM HJIH
3aMelleHHbIM OJIHUM MJIM AByMs 3amecTuTenssMu R*. HekoTopblx BapuaHTax BommomieHusi, R!
npeacTaBisier coOOHM TreTepoapui, HEe3aMeUISHHbI MM 3aMEIIeHHBIH OJHUM WIH ABYMS
samectutenamu R, HekoTopelx BapuaHTax portomenus, R! mpencrasmser coboii —CHa-
reTepoapui, HE3aMEIIeHHbIM WM 3aMELIeHHbII OJHUM WM ABYMs 3amMecturensimu RY.
HekoTopelx BapuaHTax Bomjomenus, R! mnpexncrasmser coboit —CH;CHj-retepoapun,
He3aMelIeHHbIH MM 3aMelleHHbIH OAHMM WM JByMs 3amecturensimu R* B HexoTophix
BapuaHTax Bomnomenus, R! mpencrapmser coboii -(CR°RY),-reTepoapun, mpudeM yka3aHHbIH
reTepoapuil MPENCTaBIIeT COOOH MOHOLMKIMYECKHH TeTepoapiyl. B HEKOTOphIX BapHaHTax
sornomenus, R! mpexacrasnser coboii -(CRRY)y-retepoapus, mpudeM yKa3aHHbIH TeTepoapu
npeacTaBisier coOoil  OMUMKIMYeCKWH rerepoapmy. B mOOBIX  yKa3aHHBIX —BapHaHTax
BOIUIOLIEHHS, T€TEPOAapHI CONEPXKUT OJWH WJIM J1BA A30THBIX WIEHAa KoJbLa. B HEKOTOpbIX
BapuaHTax Bornomenus, R! mpencrasuser co6oii -(CRRY)y-rerepoapun, mpuueM yka3aHHbIH
rerepoapuil NpeACTaBisieT coOoi muppod, ¢ypaH, THODEHHS, UMHUAA30J, MUPA30J, THA3O,
OKCa30JI, H30KCAa30J, H30THA30J, TPHUA30J, OKCAaAWA30J, THAAMA30J, TEeTPa3oJ, NHPHIUH,
NUPa3WH, MUPUMUANH, TUPUAA3WH, WHAON, H30MHAOJ, OeHzodypan, OeH3oTHODEH,

OeH3UMUAa30J1, OEH30THA30J WIH OEH30KCA30JI, K&Kl U3 KOTOPBIX SIBJISIETCS HE3aMEIICHHBIM
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WM 3aMEIICHHBIM OJHUM WM JByMsl 3amecturensiMu R* B HekoTopbix BapuanTax
somomenus, R! npencrasnser coboit -CHy-rerepoapun unu —CH,CH,-reTepoapun, Kaxablii 13
KOTOPBIX SIBJISIETCSI HE3AMEIICHHBIM WM 3aMEIIEHHbIM OJHUM WJIM ABYMs 3aMecTutensiMu RY,
HE3aBUCHMO BBIOpaHHBIMH W3 TpymOmbl, cocrosimeir w3 rajoreHa, Cigamkuma, -Cio-

ranoreHankuiaa, -OH, -OCigankuna, -O-Cip-ramoreHankuia, 1muwaHo, -NRIR' wu

,
MOHOLIMKJIMYECKOTO TreTepolrKiIoankmia (HeoOs3areapHo 3amerneHHoro metuiioM, -C(O)Ci.
sankmiom win —CO,Cryankuiaom), mpuuem R u R', kaxaplii He3aBUCHMO, TIPEICTABIISIIOT COOOM
H, Cisanxun, -Ciganxuin-OH, -Ciyankun-O-Crgankun, -C(O)Ciaankun, -CO2Ci4amkun umm -
SO,Cisankun. B HekoTopbix BapuaHTax soromenus, R! npencrapnser coboii nuppon, dypaH,
THO(EHWUIT, UMHIA30JI, TUPA30JI, THA30JI, OKCA30JI, U30KCA30JI, M30THA30J, TPHA30JI, OKCATHa30lI,
TUAANA30J, TEeTPa3oJ, MNUPUAWMH, MUPA3HH, NUPUMUAWH, THUPUAA3MH, WHAON, HW30UHIOI,
oenzodypan, Oenzoruoden, OeH3MMUIA30), OEH30THA30J WM OEH30KCa30J. B HEKOTOpBIX
BapuaHTax Bomjomenus, R' mpexacrapnser coGoil muppos, ¢ypaH, THO(EHH], MMUAA30M,
MUPA30JI, THA30J, OKCA30JI, U30KCA30JI, M30THA30J, TPHA30J, OKCAaHa30Jl, THAANA30J, TETPA30,
NUPUANH, TTUPA3HH, MUPUMUANH, MUPUAA3HH, WHAOJ, M30UHAON, OeH3odypan, OeH3zoTHOdEH,
OeH3uMUAa30J, OEH30THA30JT WM OEH30KCA30J, KKIbIH M3 KOTOPBIX 3aMEIleH OJHUM WU
aByMsl 3amecTutensiMu R¥, He3aBuCUMO BbIOpaHHBIME 13 rpymmbl, cocrosimei us F, Cl, -CF3, -
OCFs;, mmano, -CH;, -OCHs;, -NHC(O)CH;, -NHCH,C(CHs);OH, wopdomununa,
terparuapodypaHmia, Terparuaponupanmia, nupuauamwia u -NHS(O),CHs.

B HekoTopbiXx BapuaHTax Bomnomenus, R! mpemcrapmser coboit  -(CR°RY).-
reTepoLHKIOANKII, rae R u R, kaskmblit HE3aBUCHMO, npencTaBisiFoT coboii H, rajgoren wmu Ci-
sankun, o pasen 0, 1 ummu 2, mpUuYeM TeTepOLUKIOANKW, npucyTcTyromuii B R!, sBnsercs
HEe3aMeIeHHbIM WM 3aMelleHHbIM OJHUM WM JAByMs 3amecturensiMu RY  HekoTopbix
BapMaHTax Bomjomlenus, R' mpencrasnser coboil reTepoLMKIOANKM, He3aMelleHHbIH MK
3aMelleHHbI OIHMM WM AByMs 3amecTuTensmu R*. HekoTopblx BapuaHTax BomiomeHus, R!
npezncrasisier coboit —CH-reTeponmkIoankui, He3aMeleHHbIH WK 3aMEIIeHHbIH OJHUM WJIU
nByms 3amectutensmu R*. HekoTopbix BapuaHTax BomomeHus, R!' mpencrasnser coGoil —
CH;CHa-reTepOLMKIIOaNKHyI, HE3aMEIEeHHBbI WM 3aMELICHHbIH OJHUM WM  JABYMS
3amecTutensmMu R¥. B HekoTopbix BapmaHTax Bomnomenus, R! nmpencrasnser co6oii -(CRRY),-
reTEPOLMKIIOANIKUI, TIPUYEM YKa3aHHBIH TeTePOLMKIOANKII SBISIETCS MOHOLIMKIMYECKUM, U B
HEKOTOPBIX BAPUAHTAX BOIUIOIIEHUS, YKa3aHHBIA TeTePOIMKIIOATKIIT MPEACTABISIET co00M 4-6-
uleHHOe KONbIO. B HekoTophix BapmaHTax Bomnomenus, R! mpencrasmuser coboit -(CRRY),-
TeTEPOLMKIIOANIKUAT, TPHYEM YKa3aHHBIH TeTEPOLIMKIIOATKII TMPEACTABISET COOOH a3eTHIuH,
teTparuapodypaH, NHUPPOJUAMH, TETPArUAPONHUpPAH, MUNEPUANH, NUIEPa3uH, MOp(OoIuH,

tuomopdoiuH, 1,1-THOKCOTHOMOP(OIUH, a3eMUH WM JUA3eNUH. B HEKOTOPBIX BapHaHTaX
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BOIUIOLIEHNS], YKAa3aHHBI T€TEPOLMKJIOANKUI TNPUCOCANHEH K OCTAJIbHOW YacTU CTPYKTYpPBI
yepe3 atoMm yriaepona (C-cBsi3aHHBIH TeTEPOLMKIOANKUI). B  HEKOTOpBIX BapHaHTaX
soromenusi, R! mpencrasnser coGoit  —CHp-rerepormknoankun umd  —CHyCHp-
TeTEePOLIMKIIOANKUI, KaXKIbIH M3 KOTOPBIX SIBIISIETCS HE3aMELIEHHBIM WM 3aMELICHHbIM OJHUM
WIN IByMs 3aMecTHTesIMA R¥, HE3aBHCHMO BBIOpPAHHBIMHU U3 TPYIIIBI, COCTOSIIEH U3 rajoreHa,
Ciankuna, -Cio-ranorenankuna, -OH, -OCi4ankuna, -O-Ci2-ranorenankuna, nuano, -NRIR" u
MOHOLIMKJIMYECKOTO TreTepolrKiIoankmia (HeoOs3areapHo 3amerneHHoro metuiioM, -C(O)Ci.
sankmiom win —CO,Cryankuiaom), mpuuem R u R', kaxaplii He3aBUCHMO, TIPEICTABIISIIOT COOOM
H, Cisanxun, -Ciganxuin-OH, -Ciyankun-O-Crgankun, -C(O)Ciaankun, -CO2Ci4amkun umm -
SO,Ci4ankun. B HekOTOpLIX BapHaHTax BomomieHus, R! mpencrasnser coboii aseTumus,
teTparuapodypaH, NHUPPOJUAMH, TETPArUAPONHUpPAH, MUNEPUANH, NUIEPa3uH, MOp(OoIuH,
truomopdoiuH, 1,1-THOKCOTHOMOPQONH, a3eNUH WM AWA3CTHH. B HEKOTOPBIX BapuaHTax
Bornomenusi, R! mpencraBnser coGoil  aserumuH, TeTparuapodypaH, MUPPOIHIMH,
TeTParuapOINHpaH, MUTEPUINH, NUTEePa3HH, MopdoHH, THOMOP(DOJIHH, 1,1-
IHOKCOTHOMOP(OJIHH, a3€THH WIIN JUA3€THH, KaXKIbIH U3 KOTOPIX 3aMEIIEeH OJHUM WIJIA JBYMSI
3amecturensimu R*, HezaBucuMo BbiOpaHHbIME U3 Tpyribl, cocrosimein u3 F, Cl, -CFs3, -OCFs,
I[UAHO, -CH3, -OCH3, -NHC(O)CHs, -NHCH,C(CHs),OH, Mop(hoMHIIA,
terparuapodypaHmia, Terparuaponupanmia, nupuauamwia u -NHS(O),CHs.

B HekoTOpbIX BapuaHTax Borutomenus, R! npencrasnser -(CRERD),-rmxnoankun, roe RE
u RP, kasxnplit He3aBUCHMO, npencTaBisiFoT coboii H, ranmoren wim Ci4amkun, u p pased 0, 1 unmm
2, W TpU 5TOM LMKIOAJKMJ, MOpucyTcTByromuii B R!, sBnsercs HesamelleHHbIM W
3aMelleHHbIM OJIHUM MJIM AByMs 3amecTuTenssMu R*. HekoTopblx BapuaHTax BommomieHusi, R!
npeacTaBisieT COOOH LMKIIOAJKHII, HEe3aMEIEeHHBI WM 3aMELICHHbIH OJHUM MM ABYMS
samectutenamu R, HekoTopelx BapuaHTax portomenus, R! mpencrasmser coboii —CHa-
[UKJIOAJKIJI, HE3aMEIICHHbIH WM 3aMELICHHbIH OIHMM WM IBYMS 3aMecThTesiMu R*.
HexoTopblx BapuaHTax Bomjomenus, R' npencrasnser coboit —CH,CH,-umknoanku,
He3aMelIeHHbIH MM 3aMelleHHbIH OAHMM WM JByMs 3amecturensimu R* B HexoTophix
BapuaHTax Bomomenus, R! npencrasnser coboii -(CRERY),-ukmoankun, mpuuemM yka3aHHbIH
LIUKJIOAJIKHJI TIPEACTABISIET COOOH LIUKIIOMPOIIII, UKJIOOYTHII, LIUKIIOTIEHTHIT HIIH LIUKJIOT€KCHJL.
B HeKOTOpBIX BapuaHTax Bomnomenus, R! npencrapnser coboit nuknoankun, —CH,-1UKI0a KT
i —CHyCH;-imkioanku, KaxIbli U3 KOTOPBIX SIBJISIETCS HE3aMEIEHHBIM WMJIM 3aMEelIeHHbIM
OTHUM WJIHM IBYMS 3aMECTUTENSIMU R*, HE3aBUCHMMO BBIOPAHHBIMH M3 TPYIIIBI, COCTOSIIIEH W3
rajgoreHa, Ciuankuna, -Cio-rajgorenankuna, -OH, -OCi4ankwmma, -0O-Ci,-rajoreHaikua,
muano, -NRIR" ¥ MOHOIMKIMYECKOTO TeTEepOlHKIOANKUIa (HEOOsI3aTebHO 3aMEIeHHOTO

metmiioM, -C(O)Cryankmnom mwm —CO,2Crsankunom), npudem R u R', xaxnelii He3aBHCHUMO,
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npenctasisiroT codoit H, Cigankun, -Cigankun-OH, -Cigankun-O-Cigankun, -C(O)Crganku, -
CO,Crsankun umu -SO,Craankun. B HekoTOpbIX BapuaHTax Bormnomenus, R!' nmpencrasnser
cO0OH LMKIJIOMPONUJI, UKJIOOYTHI, [MKJIOMEHTHT WK LUKJIOTeKCHI. B HEKOTOpBIX BapHaHTax
Bornomenus, R! mpencrasnser coGoif LUKIOMPONUI, LMKIOOYTUN, LUKIONEHTU WIH
LUKJIOTEKCHJI, KaXIbld K3 KOTOPbIX 3aMelleH OJHWUM WM ABYMs 3aMecTutensimu R
HEe3aBUCHMO BbIOpaHHBbIMU U3 Tpyribl, coctosmei u3 F, Cl, -CF3, -OCFs3, uunano, -CHs, -OCHj, -
NHC(O)CHs, -NHCH,C(CH3),0H, MOp(hOTHHMIIA, TeTparuapodypaHuia,
teTparunponupanmna, mupuauamia u -NHS(0)2CHs.

B HeKkoTOpBIX BapHaHTax Bormomenus, R! mpencrasnser coboit denun, HadTUm,
ouruapodeH3odypa, oenzodypas, OeH3u, WHIOJIVIMETHIL, benerw, 1,1-
mudrop(dpeHmn)MeTnI,  UMHIA30JMIMETHN,  OCH3UMHIA30JMIMETII,  MMHPHIUHIIMETHIL,
LMKJIOTEKCHJI, LHUKJIOT€KCHIIMETII, a3eTHIUH, TeTparuapodypas, TeTparuapodypaHuiMeTm,
MUPPOJIMINH, TETPArHIPONHUPAH, TETPATHAPONMPAHUIMETU HIIH THUIEPUINH, KaKIbld U3
KOTOPBIX SIBJISIETCS] HE3aMELIEHHBIM HJIH 3aMELIEHHbIM OJIHUM WJIH ABYMs 3aMeCTUTesIMU R*.

B kaxnaom ciydae R! sBnsercs He3aMelleHHBIM HJIM 3aMEIIEHHBIM OJHHM MIIM JBYMs
3amectutensiMi R*. B HEKOTOpBIX BapHaHTax BOIUIOLICHUS, CYIIECTBYET OMH 3aMecTuTesb RY, a
APYTHX CYLIECTBYET [Ba 3amecTutesns R,

B HekoTOpBIX BapuaHTaxX BOIUIOLIEHMs, Kaxablii R* HezaBucmMo mpexacramiser coOon
rajoreH, Cigankmn, 1uknoankun, -Ciog-ranorenankuia, -OH, -OCigankun, -0O-Cia-
ranorenankui, nuano, —C(0)Ciuankun, -C(O)NRR!, -SO,Ciankun, -SO,NRFRL -NRIR!, -
C(O)-muxmnoankmn, -C(O)-apun (HeoOs3aTENbHO 3aMEIIeHHbI METHUJIOM WM TaJlOTEHOM), -
CO,Cr4anxun, -C(O)CHz-apun (HeobOsi3aTeNIbHO 3aMEIIeHHbIA METUJIOM WK rajioreHom), -CHa-
apun (HeoOs3aTeIbHO 3aMELIEHHBI METHWJIOM WM TajJOreHOM) WM MOHOLMKJINYECKHUit
rereporukIoankui (HeodssarenbHo 3amemeHHbil MeTrioM, -C(O)Cigankunom nmn —CO,Cr-
JaNIKUIIOM). B HEKOTOpBbIX BapuaHTax BOILUIOLIEHMs, KaXObldi R* HE3aBUCHMO MpencTaBiseT
coboit ramoren, Ciaankun, nukigoankwi -Cio-ramorenankwi, -OH, -OCisankmn, -0-Cio-
ranorenankui, nuano, —C(0)Ciuankun, -C(O)NRR!, -SO,Ciaankun, -SO,NRFRL -NRIR,
C(O)-muxmnoankmn, -C(O)-apun (HeoOs3aTENbHO 3aMEIIeHHbI METHUJIOM WM TaJlOTEHOM), -
CO,Cryanxmn, -COapun, -C(O)CHz-apun (HeoOs:3aTeqbHO 3aMEIISHHBIH METHUJIOM MU
raiorenoM), -CHj-apun (HeoOs3aTeNbHO 3aMEIIEeHHbI METHUJIOM WM TajOreHOM) WU
MOHOIMKJINYECKUH TeTepOLHKIOaNKnua (HeoOs3arenbHO 3amerneHHbrii MmetmioM, -C(O)Ci-
jankunoM min —CO2Cig4ankunom). B HEKOTOpBIX BapuaHTax BOIUIOIIEHMS, Kakaeldi R*
HE3aBUCHMO NPEACTaBIsieT OO0 ranoreH (Takoi Kak (Grop, Xjop, Opom), METHII, STHJI, TIPOTIHJL,
wsonponiyi, -C(O)NH;, -C(O)NHCi4ankun, -C(O)NMe,;, auerwn, -C(O)stun, -C(O)-
uszonponuyi, -C(O)-tper-Oytmn, -C(O)-umknonponmi, -CO;-tper-Oytmn, -C(O)CHz-dennn, -
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C(O)penun, -C(O)NHC i ankun-OCHs, boc-numepunuHui, H30MPONUI, TETPAruAPONHPAHIT,
uaHo, mopdomunmi, ¢rtop, xmop, -CF3, wmerokcw, -NHSO,CHs, 2-ruppoxcu-2-metun-1-
amuHonponu, -NH-auertun unu -OCF;. B HekoTOpbIX BapuaHTax BOIUIOLIEHHUs, Kaxabli R*
HE3aBUCHMO MPENCTaBJIsIeT co00i TerparuapodypaHus, TETParuapONHPAHIIT HIH MUPUAHHII,
KXl U3 KOTOPBIX SIBIISIETCS HEOOs3aTENbHO 3aMeleHHBIM. B KaXkIoM ciiydae apujibHbIE U
reTePOLMKIIOANKUIIBHBIE IPYIITbI HEOOS3aTENbHO 3aMELIeHbI TAK, KAK OIMMCAHO BBILIE.

B HEKOTOpBIX BapHMaHTaxX BoIUIomeHHs, R u RJ, kaxnaplii HE3aBHCHMO, TIPECTABISIOT
codoit H, Cigankun, -Cisankun-OH wmn -Cigankun-O-Cigankun. B HEKOTOpBIX BapuaHTax
BorwtomeHust, R' u Ri, kaxplii He3aBUCHMO, MPeACTaBISIOT coboi H, mMerTwn, 3Twj, mpormui,
u30mponuy, OyTui, H300yTHII, BTOP-OyTWI, TPEeT-OyTHJ, THAPOKCHUMETWJ, THAPOKCHUITHN, 2-
TUJIPOKCHU-2-METUIIIPOINII, METOKCUMETUJI UJIH METOKCUITHUIL.

B nexoTopbIx BapuanTax Bommomenus, R u Rl kaxmblii He3aBHCHMO, MPECTABIAIOT
coboit H, Cisamkun, -Ciaankun-OH, -Ci4ankun-O-Ciyankui, -C(O)Ciayankui, -CO,Cr4amkun
umn -SO>Cisankun. B HexoTopeix Bapmantax somomenus, R¥ u R! xaxnpiii mesasmcumo,
npencTaBisiioT coboi H, merwn, stwn, nponwn, uzonponui, -Ciyankun-OH, anerun wiu —CO»-
TpeT-OyTHII.

B nexoropeix Bapuantax Boromenus ¢opmynsl (1), X mpencrasmser coboit O. B
HEKOTOPBbIX BAapHAHTAX BOIUIOLIEHMs, X MpeAcTaBisieT coOoi S. B HEKOTOpBIX BapHaHTax
Bortomenusi, X mnpexacrapiaser codoit NH, N(CO:Cisamkun), N(SO:Cisamkun) wim
N(SOzumknoankmi). B HEKOTOPbIX BapuaHTax BomiomeHus, X npeacrasisier codoit CHy.

B HexoTopbIx BapuanTax BorutomeHus popmyisl (1), kaxnaeni Y1, Y2 u Y3 npeacrasiser
coboit CH. B HEKOTOpBIX BapuaHTaX BOILUIOMIEHUS, Kbl Y1, Y2 u Y3 npeacrapinsier codoit N.
B HekoTOphIX BapuaHTax BOIUIOIIEHUs, Y| mpeactariser cobod N, u xaxapii Y2 u Y3
npexncrasisier coboli CH. B HEKOTOpBIX BapHaHTax BOIUIOIIEHHs, Y2 mpeacTanisier coboit N, u
kaxaplii Y1 u Ys npexacraBimsier codoit CH. B HekoTopbIX BapHaHTaxX BOIUIOIIEHUS, Y3
npezncrasisier codoi N, u kaxabii Y1 U Yz npeacrasisier coboli CH. B HeKoTOpBIX BapraHTax
BOIUIOLIEHNs, KaXApld Y1 u Y2 mpexacraBister coboit N, u Y3 mpencrasnsier codoit CH. B
HEKOTOPBIX BapHaHTAaX BOIUIOIICHUsS, KaXAbIH Y1 W Y3 mpexacraBisier coboit N, u Y:
npencrasisier coboii CH. B  HeKOTOphIX BapuaHTax BOIUIOMICHMS, KaXIbIA Y2 W Y3
npezacrasisier codoi N, u Y1 npencrasinsier codoit CH.

B Hekotopeix BapuaHtax BoruomieHus ¢opmynsl (I) wmm moboro ee Bapuanrta, L
orcyretByer —S(0)2-, -C(0)-, -CHy-, -CF,-, C(CH3),, -C(=CHa)- umu —CR°R'-; rme R® u R!
HE3aBMCUMO MPeACTaBastoT coboii H mmm ankmn, mmm RS u R' BMecTe ¢ atomom yriepona, K
KOTOPOMY OHH TIPHCOEIMHEHBI, 00pasyloT HUKIoaNKunbpHoe Konbio; 1 R! R2 R R* R* RS,

R® R, R® X, Y1, Y2, Y3, Go, G, Gy, Gs, Gs, R%, R, R, RY, R¢, Rf, Rg R, R, RI, RF R, R4 R,
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RY, RY, R", R* RY, m, n, 0 u p SBASIOTCS TaKUMHU, Kak onucano juist popmynsl (I) umu modoro ee
BapHUaHTa WM BapHaHTa PEaTU3alliH.

B HekoTopbIx BapuanTax BorutomeHust ¢popmynsl (I), L npencrasnsier coboii —S(0O)2-. B
HEKOTOPBIX BapUaHTax BOIUIOMIEHUs, L oTcyTcTByeT. B HEKOTOPBIX BapraHTax BOIMJIOIIeHMs, L
npencrasysier coboi -C(0)-, -O-, -CH;-, -CF»-, C(CH3),, -C(=CH,)- umu —CR°R'-. B HeKoTOpPBIX
BapuaHrtax Bomiomenus, L npeacrapnser codoit -C(O)-, -CH;-, -CF,-, C(CH3),, -C(=CH>)- wnu
—~CR°R"-. B HEKOTOPBIX BAPHAHTAX BOILIOIIEHHS, L OTCYTCTBYET M mpeacrasnser coboii -C(0)-, -
CH>-, -CF»-, C(CH3),, -C(=CH2)- unu —CR°R'-; u kaxneiii Y2 u Y3 npencrasiser coboit CH.

B HexoTopbIX BapuanTax omomenus gopmyisl (I), Gy npencrasnser coboit CR?, Gs
npencrasiser codoit CR®, Gy npencrasnster coboit CR*, Gs npencrasnsier coboit CR’, u G
npencrasiser coboit CR®. B HexkoTopex BapuaHTax Bomomenus, oqul us Gz, Gs, G, Gs u G
npencrasisier coboii N. B HekoTopbIx BapuaHTax BorioueHus, donee onnoro us oz, Gs, G4, Gs
u Ge npeacrasisitoT coboi N. B HekoTophIX BapuaHTax BoriomeHus, nea u3s G, Gz, G, Gs u Gs
npenctaBisiroT codoit N. B HexkoTopbIx BapuanTtax Boriomenus, G2 npeacrasisier coboit N, Gz
npencrasiser codoit CR®, Gy npencrasnster coboit CR*, Gs npencrasnsier coboit CR’, u G
npencTasiser coboit CR®. B HekoTophix BapuanTax Bomnomenus, Gy npeacrasiser coboii CR?,
G; npencrasnsier coboit CR®, Gy mpeacrasnser coboit CR* Gs npexncrasnsier co6oii N, u Ge
npencrasisier coboit CR®. B HekoTOphIX BapHaHTax BomJomleHus, Kaxabii Gz u G
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasisier coboit CR®. B HekoTopwIx BapuaHTax BomomeHus, kakaelii Gi u  Gs
npencTasnser coboit N, G, mpencrasnser coboit CR?, Gs mpexncrasmsier coboit CR’, u Ge
npencrassier coboit CRS.

B HexoTOphIX BapuaHTax peaju3aliy, B KOTOpbIX HU ofuH u3 Gz, Gs, Gu, Gs u Ge He
npencrasiser coboii N, G4 He mpencrasnsier coboit N mwmm NR*®, u o menbeii Mepe oquH U3
R?, R?, R® R’ u R® ne npencrasnsier coboii Bogopoa. B HEKOTOPLIX BapUAHTAaX BOILIOIIEHMS,
Gs mpencrasnser coboif NR*. B Hexotophix BapmanTax soromenus, R* smecre ¢ R® u
aTOMaMH, K KOTOPBIM OHH MPUCOETHHEHBI, 00pPa3yloT TreTepoapuIbHOE UIIH TETEPOLIUKITHIECKOE
KOJBIIO. B HEKOTOPBIX BAPHAHTAX BOILIOIIEHHUS, TeTEPOAPUILHOE KOMbIIO, comepxkamee R i RO,
conep kUt He Oosiee omHOrO N. B HEKOTOPBIX BapUaHTax BOILIOLIEHMUS, T€TEPOAPHIIbHOE KOJIBLIO,
conepxamee R*® u R HeoOs3aTenbHO 3aMEIIEHO ANKMIOM, 4 TeTEePOLHKIHYECKOe KOJNBIO
HEOOs3aTENIbHO 3aMEIeHO OKCO-TPYMIoN. B HEKOTOpBIX BapuaHTax BOTUIOIIEHHS, HU OIUH U3
G, Gs, Gs, Gs u Ge He npencrasiser coboit N, Gy He npencrasisier coboit N wmun NR*®, u no
MeHblIeil Mepe omud u3 R2, R*, R* R’ u R® npencrasnser coboit ramoren, -OH, -anxun, -O-
aJIKUJI, -rajoreHanku, -O-rajoreHaaxui mwid —NR"RY.

B HekoTopbIx BapuanTax Borjomenus ¢popmynst (1), kaxaeiii R7 u R® npencrasnser
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coboii BomopoA. B HexkoTOpeIX BapuaHTax Bomomenus, ogud u3 R’ u R® npexncrasnser coboit
BOJIOPOJ, a Apyroi npexacrasisier codoi Cr4ankmit. B HEKOTOPBIX BapHaHTax BOIUIOIIEHHs, 00a
R’ u R® npencrasnstor coboii Ciankun. B HexoTopbix BapuanTax soromenus, R” u R® mecre
obpasyrot -CH,CH;-.

B HekoTopbIx BapuanTax Boriomenus: popmynel (1), L npeacrasisier codoii —S(O)z-, u
R! npencrasmser coboit —(CR*RY)m-apun, rae R* u R®, kaxnawlii He3aBUCHMO, MPENCTABIAIOT
coboiri H, ramoren mmm Cigankun, u m paBeH O, 1 wim 2, U mpU 3TOM apwil SIBISIETCS
He3aMeIleHHbIM WM 3aMELISHHbIM OIHUM WM ABYMs 3amectutensimu R* B HekoTopbix
BapHAHTAxX BOIUIOMEHHs, L npencrasiser coboit —S(0)-, n R! npencrasnser co6oii -(CR°RY),-
rerepoapun, rae R u RY kaxneii Hesasucumo, mpencTaisoT coboif H, ramoren mmu Ci.
jankun, U n paseH O, 1 wim 2, U HOpu 3TOM reTepoapui sBJISIETCS HE3aMELEHHbIM WU
3aMeIleHHbIM OJHUM HJIH IBYMsl 3amectuTeisivu R*. B HekoTopeix BapuaHTax BoromeHus, L
npencrasisier coboit —S(0):-, n R! npencrapnser coboii -(CRRY),-rereponmknoankun, rae R® u
RE, kaxnpIil He3aBUCHMO, npencTaBisiioT codoii H, ranoren wim Ciaankwn, u o paseH 0, 1 wn 2,
U [IPU 3TOM TE€TEPOLMKIOATKHII SBJISIETCS] HE3aMEIEHHbIM MJIH 3aMEIeHHbIM OHUM WJIUA JBYMSI
3amectuTensmu R*. B apyrux BapuaHTax Bomoinenus, L npencrasiser coboii —S(O)-, u R!
npencrasnuser co6oii -(CRERY),-tmknoankun, roe R€ u R kaxplii He3aBUCHMO, IPEICTABIIAIOT
coboit H, ranoren mmu Cigamkun, u p paBeH 0, 1 wiu 2, ¥ mpu 3TOM IUKJIOATKUJ SIBJISIETCS
He3aMeIleHHbIM HJTH 3aMEeLIeHHbIM OJHUM WJIH IByMs 3amectuTessimu R*. B npyrux BapuaHtax
somomenus, L npexncrasnser coboii —S(0):-, u R! npencrasnser codoit -CH=CH-apui.

B HEKOTOpBIX BapuaHTax Bomnolienus, L npenacrapnser coboit —S(0),-, R! npencrapnser
coboit «(CR*R®)y-apun mmun -CH=CH-apun, u X mnpencrasuser coboii O. B HekoTopbIx
BapHAHTax BOIUIOMeHHs, L mpencrasuser coboit —S(0)-, R! mpencrasnser coboii -(CRRY),-
rerepoapwi, u X mpencrasiasier coboii O. B Hekoropeix BapmaHTax BoIUIomeHus, L
npencrasnser coboii —S(0)-, R! mpencrasnser coboit -(CR°R),-rerepounkmoankun, u X
npexcTasiser coboit O. B apyrux BapuaHTax BomiomeHus, L npexacrasnser coboit —S(0)z-, R!
npencrapiser coboii -(CRERY)-nmknoankun, u X npexcrasmser co6oii O.

B HEKOTOpBIX BapuaHTax Bomnolienus, L npenacrapnser coboit —S(0),-, R! npencrapnser
c060it (CR?*R®)-apun umu -CH=CH-apun, X npencrasnser coboii O, u vu oaun u3 Gz, G3, G,
Gs u Gs He npexacrasisier coboii N. B HekoTOpbIX BapuaHTax BOIUIOLIEHHs, L mpencrasisier
coboit —S(0),-, R! npencrasmser coboit —(CR*RY)m-apun wmm -CH=CH-apun, X npeacrapisier
coboit O, u ogun w3 G2, G3, Gs, Gs u Gs npexncrapnsier coboit N. B HeKoTOpbIX BapuaHTax
Borutomenusi, L mpencrasnser coboit —S(0):-, R! npencrasnser coboit «(CRR®)w-apun umu -
CH=CH-apun, X npencrasmsier coboii O, u a8a u3 Gz, Gz, G4, Gs u G npencrassitotr codoit N.

B HEKOTOpPBIX BapUaHTax BoIIoleHus, L npencrasiser coboit —S(0),-, R! npencrapnser coboii
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—(CR*R®)-apun unu -CH=CH-apun, X npencrasnser coboit O, kaxasiii Gy u Gs mpencTaBiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HEKOTOpBIX BapuaHTax Bomnolienus, L npenacrapnser coboit —S(0),-, R! npencrapnser
coboit -(CRRY),-rerepoapun, X npencrasnser coboit O, n vu omun u3 Ga, Gs, Gs, Gs u G He
npencrasisier coboii N. B HekoTopbIX BapuaHTax Boriomenus, L npeacrasiser codoit —S(0),-,
R! nmpencrasnser coboit -(CR°RY),-rerepoapun, X npeacrasmusier coboii O, n oxun u3 Ga, G3, G,
Gs u Ge npencrasinisier coboii N. B HEKOTOpBIX BapHaHTaxX BOILUIOLIEHUs, L mpencrasiseT coOoit
—S(0)2-, R! mpencrasnser coboit -(CR°RY),-rerepoapun, X npencrasnser coboit O, u asa u3 Go,
Gs, Gs, Gs u Ge npeacraBmsiror coboit N. B HekoTOophIXx BapuaHTax BOIUIOMIEHUs, L
npencrasuser coboit —S(0)-, R! mpencrasnser coboii -(CRRY)y-rerepoapun, X npeacrapiser
coboit O, xaxmbii G» u Gu mpencraenser coboit N, Gs mpencrasnser coboit CR®, Gs
npencrasnsier coboii CR®, u Gs npeacrasnser coboii CR®. B HeKoTOpbIX BapMaHTax
Borutomenus, L mpexcraBaser coboit —S(0)-, R! mpencraBmser coboit  -(CR°RY)o-
rerepounkioankmi, X mnpexacrapiser coboir O, u vHu ognH w3 Gy, Gs3, G4, Gs u Gs He
npencrasisier coboii N. B HekoTopbIX BapuaHTax Boriomenus, L npeacrasiser codoit —S(0),-,
R! mpencrasnser co6oit -(CR°RY)o-rerepormknoankun, X npencrasnser coboit O, u oaun u3 Gy,
Gs, G4, Gs u Gs nipencrasisietr codoii N. B HeKOoTOpbIX BapraHTax BOIUIOIIEHUs, L. mpeacTaBiser
coboit —S(0):-, R! mpencrasnser coboii -(CR°RY)o-rerepormknoankun, X mpencrasnser coboit
O, u nBa u3 o2, G3, Gs, Gs u Gg npeacrapistoT codoli N. B HeKOTOpBIX BapuaHTax BOIUIOIICHHS,
L mnpencrasnser coboii —S(O)-, R! mpencrasnser co6oit -(CR°RY),-rerepoumkmoankun, X
npencTasiser coboii O, kaxbii Gy u Gy npencrasnser coboit N, Gs npeacrasnser coboii CR?,
Gs npencrasnsier coboit CR®, u G npencrasnser codoit CR®.

B nexoropeix BapuaHTax Bomomenus opmynsl (I), L npeacrasisier codoit -C(O)-, u
R! mpencrasnser coboii —(CR*R®)m-apun, roe R* u R®, xaxaplii He3aBMCHMO, MPENCTABISIOT
coboiri H, ramoren mmm Cigankun, u m paBeH O, 1 wim 2, U mpU 3TOM apwil SIBISIETCS
He3aMeIleHHbIM WM 3aMELISHHbIM OIHUM WM ABYMs 3amectutensimu R* B HekoTopbix
BapHaHTax Bormomenus, L mpexncrasnser coboii -C(O)-, u R! npencrasnser co6oit -(CRRY),-
rerepoapun, rae R u RY kaxneii Hesasucumo, mpencTaisoT coboif H, ramoren mmu Ci.
jankun, U n paseH O, 1 wim 2, U HOpu 3TOM reTepoapui sBJISIETCS HE3aMELEHHbIM WU
3aMeIleHHbIM OJHUM HJIH IBYMsl 3amectuTeisivu R*. B HekoTopeix BapuaHTax BoromeHus, L
npencrasiser coboii -C(0)-, u R! npencrasnser coboit -(CRRY),-rereponmknoankun, rae R u
RE, kaxnpIil He3aBUCHMO, npencTaBisiioT codoii H, ranoren wim Ciaankwn, u o paseH 0, 1 wn 2,
U [IPU 3TOM TE€TEPOLMKIOATKHII SBJISIETCS] HE3aMEIEHHbIM MJIH 3aMEIeHHbIM OHUM WJIUA JBYMSI

3amectuTensmu R B apyrux BapuanTtax BomomeHus, L mpencrasnsier coboii -C(O)-, u R!
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MPENCTaBISIET COOOM -(CRth)p-LII/IKJ'IoaJ'IKI/IJ'I, rae R u R, kaxplii He3aBUCUMO, MPEICTABIISIIOT
coboit H, ranoren mmu Cigamkun, u p paBeH 0, 1 wiu 2, ¥ mpu 3TOM IUKJIOATKUJ SIBJISIETCS
He3aMeIleHHbIM HJTH 3aMEeLIeHHbIM OJHUM WJIH IByMs 3amectuTessimu R*. B npyrux BapuaHtax
somomenus, L npexncrasnsier coboii -C(0)-, u R! npencrasnser coboit -CH=CH-apuu.

B HEKOTOpbIX BapHaHTax Bormolnenus, L npeacrapnser coboii -C(0)-, R! npencrasnser
coboit «(CR*R®)y-apun mmun -CH=CH-apun, u X mnpencrasuser coboii O. B HekoTopbIx
BapHaHTax Boromenusi, L mpexcrasnser coboii -C(O)-, R! npencrasnser co6oii -(CRRY),-
rerepoapwi, u X mpencrasiasier coboii O. B Hekoropeix BapmaHTax BoIUIomeHus, L
npencrasnser coboit -C(O)-, R! mpencrasnser co6oii -(CR°R),-rerepouukmoankun, n X
npexcTasiser coboit O. B apyrux sapuanTtax BoromeHus, L mpencrasnser codoii -C(0)-, R!
npencrapiser coboii -(CRERY)-nmknoankun, u X npexcrasmser co6oii O.

B HEKOTOpbIX BapHaHTax Bormolnenus, L npeacrapnser coboii -C(0)-, R! npencrasnser
c060it (CR?*R®)-apun umu -CH=CH-apun, X npencrasnser coboii O, u vu oaun u3 Gz, G3, G,
Gs u Gs He npexacrasisier coboii N. B HekoTOpbIX BapuaHTax BOIUIOLIEHHs, L mpencrasisier
coboit -C(0)-, R! mpencrasnser co6oit —(CR*R®)m-apun umu -CH=CH-apun, X npeacrapiser
coboit O, u ogun w3 G2, G3, Gs, Gs u Gs npexncrapnsier coboit N. B HeKoTOpbIX BapuaHTax
porommenys, L mpexcrasnster coboii -C(0)-, R! npencrasnser coboit ~(CR*R®)m-apun umm -
CH=CH-apun, X npencrasmsier coboii O, u a8a u3 Gz, Gz, G4, Gs u G npencrassitotr codoit N.
B HEKOTOpbIX BapuaHTax Borjomenus, L npencrasnser coboit -C(0)-, R! npencrasnser coboit
—(CR*R®)-apun unu -CH=CH-apun, X npencrasnser coboit O, kaxasiii Gy u Gs mpencTaBiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HEKOTOpbIX BapHaHTax Bormolnenus, L npeacrapnser coboii -C(0)-, R! npencrasnser
coboit -(CRRY),-rerepoapun, X npencrasnser coboit O, n vu omun u3 Ga, Gs, Gs, Gs u G He
npezacrasisier coboii N. B HekoTopbIx BapuanTax Bomouienus, L npencrasnsier codoit -C(O)-,
R! nmpencrasnser coboit -(CR°RY),-rerepoapun, X npeacrasmusier coboii O, n oxun u3 Ga, G3, G,
Gs u Ge npencrasinisier coboii N. B HEKOTOpBIX BapHaHTaxX BOILUIOLIEHUs, L mpencrasiseT coOoit
-C(0)-, R! mpencrasnsier coboii (CR°RY),-rerepoapun, X npexncrasnser coboii O, u nsa u3s G,
Gs, Gs, Gs u Ge npeacraBmsiror coboit N. B HekoTOophIXx BapuaHTax BOIUIOMIEHUs, L
npencrasnser coboii -C(0)-, R! nmpencrasnser coboii -(CR°RY),-rerepoapun, X npeacrapiser
coboit O, xaxmbii G» u Gu mpencraenser coboit N, Gs mpencrasnser coboit CR®, Gs
npencrasnsier coboii CR®, u Gs npeacrasnser coboii CR®. B HeKoTOpbIX BapMaHTax
Bomnomenus, L mpencrasmser coboit -C(0)-, R! mpencrasmser coboit  -(CRRY),-
rerepounkioankmi, X mnpexacrapiser coboir O, u vHu ognH w3 Gy, Gs3, G4, Gs u Gs He

npezacrasisier coboii N. B HekoTopbIx BapuanTax Bomouienus, L npencrasnsier codoit -C(O)-,
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R! mpencrasnser co6oit -(CR°RY)o-rerepormknoankun, X npencrasnser coboit O, u oaun u3 Gy,
Gs, G4, Gs u Gs nipencrasisietr codoii N. B HeKOoTOpbIX BapraHTax BOIUIOIIEHUs, L. mpeacTaBiser
coboit -C(0)-, R! mpencrasnster coboit -(CR®RY)o-rerepormxnoankun, X npencrasnser coboii O,
u aBa u3 o2, Gs, Gu, Gs u Gs mpencrasysiroT codoit N. B HekoTOphIxX BapuaHTax Bomuiomenus, L
npencrasnser coboit -C(0)-, R! mpemcrasmser coboit -(CR°RY)o-rerepormxmoankun, X
npencTasiser coboii O, kaxbii Gy u Gy npencrasnser coboit N, Gs npeacrasnser coboii CR?,
Gs npencrasnsier coboit CR®, u G npencrasnser codoit CR®.

B Hexoropeix Bapmantax Bomomenuss gopmynsl (I), L mpencrasnsier coboii -O-. B
HEKOTOPBIX BapHaHTaX BOILIONIeHHus, L mpencrasnser coboii -O-, u R! npencrasnser coboii -
(CR°RY),-retepoapu, rae RC u RY, kaxnplil HesaBucuMo, npecTaBisioT coboi H, ranoren wm
Ciganxun, u n pased 0, 1 wnu 2, U Npu 5TOM reTepoapuil sBJsieTCs He3aMeLleHHbIM HIIN
3aMeIleHHbIM OJHUM HJIH IBYMsl 3amectuTeisivu R*. B HekoTopeix BapuaHTax BoromeHus, L
npencrasuser coboii -O-, u R! mpencrasnser coboit -(CRRY)o-rerepormknoankun, rae R¢ u R
Kbl HE3aBUCUMO, MpeAcTaBiisitoT coboi H, ranoren wim Cigankmn, u o paseH 0, 1 wim 2, u
IPU 3TOM T'€TEPOLIMKJIOATKII SIBJISIETCS] HE3aMEIEHHbIM MJIM 3aMEIIEeHHbIM OHUM WA JBYMSI
3amectuTensmu R* B spyrux BapuaHTax BomjolieHus, L npencrasiser coboii -O-, u R!
npencrasnuser co6oii -(CRERY),-tmknoankun, roe R€ u R kaxplii He3aBUCHMO, IPEICTABIIAIOT
coboit H, ranoren mmu Cigamkun, u p paBeH 0, 1 wiu 2, ¥ mpu 3TOM IUKJIOATKUJ SIBJISIETCS
He3aMeIEeHHbIM WJIH 3aMENeHHBIM OJHUM WM IByMs 3amectutensmu R¥. B npyrux BapuanTax
somommenus, L npexncrasnsier coboii -O-, u R! npencrasnser coboit -CH=CH-apui.

B HEKOTOpBIX BapMaHTax BomjomeHus, L mpencrasnser coboii -O-, R! npencrasnser
coboit «(CR*R®)y-apun mmun -CH=CH-apun, u X mnpencrasuser coboii O. B HekoTopbIx
BapMaHTaX BOIUIONIeHHs, L mpencrasnser coboii -O-, R! mpencrasmser co6oit -(CRRY)-
rerepoapwi, u X mpencrasiasier coboii O. B Hekoropeix BapmaHTax BoIUIomeHus, L
npencrasnser coboit -O-, R! mpencrasmser coboit -(CR°RY),-rerepoumkmoankun, u X
npefcTasiser coboit O. B mpyrux BapuaHTax BoIomeHMs, L mpexncrasiser coboii -O-, Rl
npencrasnser coboit -(CRERY)p-rmknoankun, u X npencrasnser coboii O.

B HEKOTOpBIX BapMaHTax BomjomeHus, L mpencrasnser coboii -O-, R! npencrasnser
c060it (CR?*R®)-apun umu -CH=CH-apun, X npencrasnser coboii O, u vu oaun u3 Gz, G3, G,
Gs u Gs He npexacrasisier coboii N. B HekoTOpbIX BapuaHTax BOIUIOLIEHHs, L mpencrasisier
coboit -O-, R! npencrasnser co6oit —(CR*RY)m-apun wnu -CH=CH-apun, X npezncrasnser co6oit
O, uw omua m Gy, G3, G4, G5 u Gs mpencraemser coboli N. B HekoTOpbIX BapuaHTax
poromenys, L mpencrasmaser coboii -O-, R! mpencrasmser co6oit ((CR*R®)w-apun wmm -
CH=CH-apun, X npencrasmsier coboii O, u a8a u3 Gz, Gz, G4, Gs u G npencrassitotr codoit N.

B HEKOTOpHIX BapHaHTAX BOILIoLIeHHus, L mpexcrasnser coboii -O-, R! mpeacrasnser coboit —
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(CR*R®)m-apun unu -CH=CH-apun, X npencrasmsier coboii O, kaxabiii G2 1 Gs mpecTapiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HEKOTOpBIX BapMaHTax BomjomeHus, L mpencrasnser coboii -O-, R! npencrasnser
coboit -(CRRY),-rerepoapun, X npencrasnser coboit O, n vu omun u3 Ga, Gs, Gs, Gs u G He
npencrasisieT coboii N. B HEKOTOpBIX BapuaHTax BomnolleHusi, L mpeacrasnser coboii -O-, R!
npencrasnser coboii -(CRRY),-rerepoapun, X npencrasnser coboit O, u oqun u3 Gy, Gs, Gu, Gs
u Ge mpencrasisier codoit N. B HeKOoTOpBIX BapuaHTax Boruiomenus, L npeacrasisier codoii -O-
, R mpencrasnser coboii (CRRY),-rerepoapun, X npexncrasnser coboii O, u x8a u3 Gz, Gs, Gu,
Gs u Ge npencraisioT codoit N. B HekoTOpbIX BapuaHTax BoriomieHus, L mpencrasisier coboi
-O-, R! mpencrasnser coboii -(CRRY),-rerepoapun, X npencrasuser codoit O, xaxpiii Gy u Ga
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasisier coboii CR®. B HekoTopbIx BapuaHTax BOIJoOIIeHus, L nmpexacTapaser co6oit -O-,
R! mpencrasnser co6oii -(CR°RY)o-rereponmknoankun, X npeacrasnser codoit O, U HY OXUH U3
Gz, G3, Gy, Gs u Gs He mpencrasisier coboit N. B HEKOTOpbIX BapuaHTaxX BOILIOMIEHUs, L

npencrasnser coboir -O-, R!' mpencrasmser co6oii  -(CR°RY)o-rerepormxnoankun, X

2

npencrasisier coboit O, u onun u3 Ga, Gs, Gs, Gs u Gs npencrasmsier codoit N. B HekoTOpBIX

BAapHAHTaX BOIUIOMEHHs, L mpencrasnser coboii -O-, R! mpencrasmser coboii -(CR°RY)o-

,
rerepounkioankmi, X npencrasisier cobort O, u nBa u3 Gz, G3, Gs, Gs u Gs NPEnCTaBISIOT
cobGoii N. B HeKkoTOphIX BapuaHTax BomjomieHus, L mpencrasnsier coboii -O-, R! npencrapser
co6oit -(CR°RY),-rerepormknoanxun, X npeacrasnser coboii O, xaxpiii G» u Ga npeacTapiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CR®.

B HexoTopeix BapuanTax BoruomeHust ¢opmyinsl (I), L npencrasusier coboii -CHz-, -
CF»-, C(CH3),, -C(=CH,)- nmu —CR°R'-, u R! npencrasnser coboit (CR*R®)m-apun, roe R* u R®,
Kb HE3aBUCUMO, MpencTaBisitoT codoit H, ranoren wiu Ci4amkun, u m paseH 0, 1 unun 2, u
MIPY 3TOM aPWIT SIBJISIETCS] HE3aMEIIeHHBIM UJTH 3aMEIEHHBIM OJHUM WJIH JABYMS 3aMECTUTEIISIMU
R* B nHekoropsix BapuaHTax Bomiomenwus, L mpencrasiser coboii -CHz-, -CF;-, C(CHs),, -
C(=CHa)- umu —CR*R%-, u R! mpencrasnster coboii —(CR°R)n-rerepoapun, rae R¢ u RY, kaxnprii
HE3aBHCHMO, TpeAcTaBisitoT coboit H, ranmoren wmm Ciyankui, u n pasen 0, 1 wiu 2, ¥ ipu 3T0M
reTepoapul sIBJISIETCS] He3aMEIeHHBIM WIH 3aMEIIeHHBIM OJTHUM WJTU ABYMS 3aMecTuTenssMu R*.
B HekoTophix BapuaHTax BomUiomeHws, L. mpencraBnsier coboit -CH,-, -CF:-, C(CHs),, -
C(=CH,)- um —CR*R%, u R! mpencrasmser coboii —(CR°R),-rerepormxmnoankun, rae R® u RE
Kbl HE3aBUCUMO, MpeAcTaBiisitoT coboi H, ranoren wim Cigankmn, u o paseH 0, 1 wim 2, u

MpUu 3TOM TETCPOLUUKIIOATIKUIT ABJIACTCA HE3AMCIICHHBIM WJIM 3aMCIICHHBIM OJHUM HJIM ABYMs
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3amecturensimu R*. B npyrux Bapuantax BomuiomeHusi, L npencrasisier codoit -CH,-, -CFa-,
C(CH3),, -C(=CH,)- umu —CR°R'-, u R! npencrasnser coboii —(CRERY),-mukmoankun; rae RE u
R", kaxaplil HE3aBHCHMO, npencTasisiioT coboit H, ramoren wnu Cisankun, u p paseH 0, 1 umn
2, ¥ MPH 3TOM LHUKJIOAJKHI SIBJISIETCS HE3aMENISHHBIM WJIH 3aMElIEHHbIM OIHHM WJIH JBYMS
3amecturensimu R*. B npyrux Bapuantax BomuiomeHusi, L npencrasisier codoit -CH,-, -CFa-,
C(CH3),, -C(=CHz)- unu —CR°R%-, u R! npencrasnsier coboii -CH=CH-apun.

B HekoTopbIx BapuaHTax Boruomnenus, L npencrasmisier coboit -CHa-, -CF»-, -C(CHj3),-,
-C(=CH,)- mm —CR*R'-, R! npencrasnser coboit —(CR*R®)y-apun mmu -CH=CH-apun, u X
npencrasisier codoit O. B HekoTophIx BapuaHTax Boruiomernus, L npencrasnser codoit -CHa-, -
CF;-, C(CH3),, -C(=CH,)- mma —CR*R'-, R! npencrasnsier coboii -(CRRY),-rerepoapun, u X
npencrasisier codoit O. B HekoTophIx BapuaHTax Boruiomernus, L npencrasnser codoit -CHa-, -
CF-, C(CH3),, -C(=CH,)- umu —CR°R'-, R! npencrasmsier coboii -(CR°RY),-rerepormknoankumn,
u X npencrasisier coboii O. B npyrux Bapuanrax Boruioinenus, L npencrasisier coboii -CHy-, -
CF>-, C(CHs),, -C(=CH>)- umu —CR*R%-, R! mpencrapnser coboii -(CRERY),-tmxnoankun, u X
npezncrasisier codoit O.

B HekoTopbIx BapuaHTax Bomuiomenus, L mpencrasnser codoit -CHa-, -CF2-, C(CHs),, -
C(=CH:)- umu —CR°R'-, R! mpencrapmser co6oit —(CR*R®)m-apun wnmun -CH=CH-apun, X
npencrasisier codoit O, u vu onuH u3 Gz, Gz, Gy, Gs u Gs He mpencrasisier coboii N. B
HEKOTOPBIX BapuaHTax Bomomenus, L mnpencrasmser coboit -CH-, -CF-, -C(CHs)s-, -
C(=CH:)- umu —CR°R'-, R! mpencrapmser co6oit —(CR*R®)m-apun wnmun -CH=CH-apun, X
npencrasisier coboit O, u onun u3 Ga, Gs, Gs, Gs u Gs npencrasmsier codoit N. B HekoTOpBIX
BapHMaHTax Bomomenus, L npencrasnsier coboit -CHa-, -CF,-, C(CH3),, -C(=CHaz)- nimu —CR°R-
, Rlmpencrasnster co6oit «(CR*R®)m-apun unn -CH=CH-apun, X npencrasiser coboii O, u 1sa
us 2, Gs, Gs, Gs u Gs mpencraysiroT codoit N. B HekoTOpbIX BapuaHTax BoIuIomeHwus, L
npexctasiser coboii -CH,-, -CFz-, C(CHs),, -C(=CH,)- umu —CR*R'-, R! npencrasnser coboii —
(CR?*R®)-apun umu -CH=CH-apun, X npencrasmsier coboit O, kaxaerii G» u G4 npeacTapisier
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HekoTopbIx BapuaHTax Boruomnenus, L npencrasmisier coboit -CHa-, -CF»-, -C(CHj3),-,
-C(=CH,)- umu —CR*R%, R! mpencrasnser coboii -(CRRY),-rerepoapun, X npeacrapiser coboit
O, u vu omun w3 Gz, G3, Gy, Gs u Gs He mpexncrapnsier coboit N. B HEeKOoTOpBIX BapuaHTax
Bornomenusi, L mpencrasusier coboit -CHy-, -CFs-, -C(CH3):-, -C(=CHy)- umu —CRR%-, R!
npencrasnser coboii -(CRRY),-rerepoapun, X npencrasnser coboit O, u oqun u3 Gy, Gs, Gu, Gs
u Gg npexacrapnsieT codoil N. B HEKOTOpPBIX BapHaHTaxX BOILIOIIEHUs, L mpeacTaBiseT coOoi -

CH,-, -CF,-, C(CH3),, -C(=CH;)- umu —CR*R'-, R! npencrasnster coboii -(CRRY),-rerepoapun,
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X npenacrainsiet coboii O, u aBa u3 G2, Gs, G4, Gs u Gs npexacrapnsoT coboii N. B HekoTOpbIx
BapHMaHTax Bomomenus, L npencrasnsier coboit -CHa-, -CF,-, C(CH3),, -C(=CHaz)- nimu —CR°R-
, R! mpencrasnser coboit -(CRRY),-rerepoapun, X npencrasiusier coboii O, kaxmeni Gy 1 Ga
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasiser coboit CR®. B HexkoTOpeIX BapuaHTax BomomeHus, L npeacrasuser coboii -CHa-,
-CF;-, -C(CHj3)-, -C(=CH»)- wmm —CR°RY-, R! mnpencrasnser coboit -(CR°RY),-
rerepounkioankmi, X mnpexacrapiser coboir O, u vHu ognH w3 Gy, Gs3, G4, Gs u Gs He
npencrasisier codoit N. B HekoTopbIX BapuaHTax peaiumsanuu, L npencrasnser coboii -CHa-, -
CF;-, -C(CH3)-, -C(=CH;)- wumu —CRR%-, R! mpencrasmser coboii -(CR°RY),-
rerepounkioankm, X npeacrasisier cobort O, u ogun u3 Gz, Gz, G4, Gs u Gs npexacrapnsier
coboit N. B HekoTOpBIX BapuaHTax BomuiomeHus, L npeacrasnser coboli -CH,-, -CF»-, C(CHs),,
-C(=CH,)- umu —CR°R%-, R! npencrapnser coboii -(CR°RY),-rerepormknoankun, X npencrapiser
coboit O, u nBa u3 Gz, G3, G4, Gs u Gs mpencranysiroT codoit N. B HekoTOphIX BapuaHTax
Bornomenus, L mpencrasnser coboit -CHz-, -CF2-, C(CHs),, -C(=CHz)- unu —CR°R%-, R!
npencrasiser co6oii -(CRRY),-rerepounknoankun, X npeacrasiser coboit O, kaxmeiii Gy 1 Ga
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrassier coboit CRS.

B HekoTOpbIX BapuaHTax somomenus gopmyisl (1), L orcyrersyer, u R! npencrasnser
co6oit —(CR*R®)m-apu, rme R* u RP, xaxplii He3aBHCHMO, MPECTABIAIOT coboii H, ranmoren
i Cigankun, 1 m paseH O, 1 wnm 2, ¥ npu 3TOM apuil SIBJASETCS He3aMEIleHHbIM WIN
3aMEIIeHHbIM OIHUM MJIU JBYyMs 3amecTutensiMu R B HEeKOTOpBIX BapuaHTax BOIUIOIIEHUs, L
orcytetyer, n R! mpencrasmser coboit -(CR°RY),-rerepoapun, rme RS m RY  xasmprit
HE3aBHCHMO, TpeAcTaBisitoT coboit H, ranmoren wmm Ciyankui, u n pasen 0, 1 wiu 2, ¥ ipu 3T0M
reTepoapul sIBJISIETCS] He3aMEIeHHBIM WIH 3aMEIIeHHBIM OJTHUM WJTU ABYMS 3aMecTuTenssMu R*.
B HEKOTOpHIX BapuaHTax Bommomenus, L orcyrcreyer, u R! mpencrasmster coboii -(CRCRY),-
reteponukIoanki, rae Re u RY, kaxnprii HesaBucumo, npencTapisoT codoit H, ranoren umu C.-
sankwi, u o paBeH 0, 1 wiu 2, ¥ IPHU 3TOM TeTEPOLMKIIOATKIIT SIBJISIETCS HE3aMEIeHHbIM WITH
3aMEIIeHHbIM OJHHM WM AByMsi 3amectutensimu R* B npyrux BapuanTtax Boruiomenws, L
orcyrctByer, u R! mpencrasmster coboii -(CRERM),-tmkmoankun, rme R® u RY xaxnwrit
HE3aBUCHMO, MPENCTaBIsIIOT codoi H, ranoren mmm Cisankun, u p pasen 0, 1 vy 2, 1 mpu 5TOM
LUKJIOAJTKHJT SIBJISIETCS] HE3aMEIEHHBIM MJTH 3aMEIeHHbIM OJHUM HJTH IByMs 3aMecTuTeNsiMu R*.
B npyrux BapuanTax ponomenus, L orcyrcrsyer, u R! npencrasnser co6oit -CH=CH-apunn.

B HeKOTOpbIX BapuaHTax Bomjomlenus, L orcyrcteyer, R! mpencranser coGoil —
(CR*R®)p-apun umun -CH=CH-apun, u X mpencrasnster co6oii O. B HeKOTOpHIX BapHaHTax

Borutomenus, L orcyrersyer, R! nmpencrasnser coboit -(CR°RY),-rerepoapun, u X npexcrapiuser
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coboii O. B HekoTOpbIX BapuaHTax BorolleHus, L orcyrcrsyer, R! mpencrasnser coboil -
(CR°RY),-rereponnknoankun, u X npeacrasiser codoit O. B 1pyrux sapuaHTax BOILIOMEHHs, L
otcyreteyer, R! mpencrasmser coboii -(CRERY),-nmknoankun, u X npexacrasiser co6oii O.

B HeKOTOpbIX BapuaHTax Bomjomlenus, L orcyrcteyer, R! mpencranser coGoil —
(CR*R®)m-apun umu -CH=CH-apun, X npexcrasiser coboii O, u uu onus u3 Gz, Gs, Ga, Gs u Ge
He mnpexacTaBiaser coboii N. B HekoTOpbIX BapuaHTax Bomjomenus, L orcyrctyer, R!
npencrasisier co6oit (CR*R®)m-apun umm -CH=CH-apun, X npexacrasnser coboii O, 1 oxuH U3
G2, Gs, Gy, Gs u G mpexacraensier cobori N. B HekoTOphIXx BapuaHTax BOMUIOMEHUs, L
orcyrcteyer, R! mpencrasmser co6oit (CR*R®)m-apun umun -CH=CH-apun, X mpexacrasiser
coboit O, u nBa u3 Gz, G3, G4, Gs u Gs mpencranysiroT codoit N. B HekoTOphIX BapuaHTax
sornomenus, L orcyrersyer, R! mpencrasnser co6oit —(CR*R)m-apun umn -CH=CH-apun, X
npencTasiser coboii O, kaxbii Gy u Gy npencrasnser coboit N, Gs npeacrasnser coboii CR?,
Gs npencrasnsier coboit CR®, u G npencrasnser codoit CR®.

B HeKoTOpbIX BapuaHTax Bommomenus, L ortcyrctByer, R! mpencraBnser cooii -
(CR°RY),-rerepoapmn, X mpexncrasnser coboit O, u mu omgun w3 Gy, Gi, Gs, Gs u Ge He
npencrasnsier coboii N. B HeKOTOpHIX BapuaHTax Bomjomienus, L orcyrctyer, R!
npencrasnser coboii -(CRRY),-rerepoapun, X npencrasnser coboit O, u oqun u3 Gy, Gs, Gu, Gs
u Gs npencrasnsier coboii N. B HekoTOphIX BapHaHTax BormjomieHus, L orcyrcrsyer, R!
npencrasiser coboii -(CR°RY),-rerepoapun, X npencrasnser coboit O, u asa us Gz, Gs, Ga, Gs
u Ge mpenctapisioT coboil N. B HekoTOpbIX BapuaHTax BommomieHusi, L orcyrcrsyer, R!
npencrasusier coboit -(CRRY)y-rerepoapun, X mpencrasnster coboit O, kaxaerii G2 u G
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasusier coboii CR®. B HekoTOpbIX BapuaHTax BoIuomleHus, L orcyrcrsyer, R!
npencrasnser coboit -(CR®RY)o-rerepormxnoankun, X npexncrasiser codoit O, u vy oaus u3 G,
G3, Gs, Gs u Gs He mpencrasisier coboii N. B HEKOTOpbIX BapHaHTax BOIUIOLIEHMs, L
orcytersyer, R! npencrasnser coboit -(CRER),-rereponuknoankun, X npexacrasiser coboit O,
u onuH u3 0z, G3, Gu, Gs u Gs ipencrasisier coboii N. B HekoTophIX BapuaHTax BormomeHus, L
orcytersyer, R! npencrasnser coboit -(CRER),-rereponuknoankun, X npexacrasiser coboit O,
u aBa u3 o2, Gs, Gu, Gs u Gs mpencrasysiroT codoit N. B HekoTOphIxX BapuaHTax Bomuiomenus, L
orcytersyer, R! npencrasnser coboit -(CRER),-rereponuknoankun, X npexacrasiser coboit O,
kaxnaeiii G2 u G npexcrasnsier coboii N, Gz npencrasnser coboit CR?, Gs mpencrasnser coboii
CR’, u Ge npencrasnser coboit CR®.

B npyrom acrniekre npensioskeHsl coenunenus: popmysl (II):
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G,

/
Q ye) I
i Y2 \G5 _Gy4
R10 9a Rgb \(
ENl

X mpencraBnsier  coboit O

1)
rie
S

NH, N(CO:Cigankum), N(SO:Ci4ankun),

2 2

N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, KaKIbIi HE3aBUCHMO, npeacTaBiisitoT codoit CH wmm N;

G, npencrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboi N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N unu CRS;

npuuem R% R’) R*¥ R’ u R, kaxplii He3aBHCUMO, MPEACTaBIAIOT cO0OM BOXOPOJ, T
anoreH, -OH, -ankun, -O-anku, -rajoreHankui, -O-rajoreHankmi wid —NR"RY;

un R* Bmecre ¢ R® m aromamm, K KOTOPHIM OHH TPHCOEAMHEHBI, OOPA3yIOT
reTEPOAPUIBHOE WM  TETEPOLMKINYECKOE KOJBIO, MPHYEM TETEPOAPUIIbHOE  KOJIBIIO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HEOOA3aTENBHO 3aMEIIEHO AJKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heobs13aTebHO 3aMeleHo OKCO-TPyYTIIIOi,

R" mpencrasnsier codoit H mnu Cy4amku;

RY npencrasisier coboii H, Ci4ankun, MmoHouuknueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

NpUYEM KK ajKui, NPUCYTCTBYIOIMUA B RY, SBIAETCS HE3aMEIEHHBIM WIIH
3amerenHbM rpynnoit —OH, -NH,, -NH(C1.4anxwn) umu —N(Ci4ankun),, u

RY u RY, kaxnpiii He3aBuCUMO, nipeactapsitotr coboi H wmm Ci.ganku,

Gs//Gz “Ge
G

rae % G5 ne siBisieTCs HE3aMeLIEHHBIM (DEHIITOM;

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0i Bomopos uimk Ci4alIKu,

unu R7 u R® Bmecte o6pasyror -CH,CH;-;

R% 1 R?®, kaxnplii HE3aBUCHMO, IPEACTABIISIOT cOO0I BOTOPO MITH IAJIOTeH;

R!® R! R!2 R u R! xaxnelii He3aBUCHMO, IPEACTABISIOT COOOI BOIOPO, TalOTeH, -
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OH, -CN, -ankwui, -O-ajkwi, -rajoreHajkwi, rerepouuknoankmi, -O-ramorenankun, -SO,2Ci-
sankmn uia —NR*R;

R* nmpencrasnsier cobori Bogopon, Cisamkun wu -Cisankun-OH,

R npencrasnsier coboii Bomopon umu Ci4alKum;

it R? Bmecre ¢ R!Y u mpomesxyTounbIMu aToMaMu 0OpasyloT reTepoapHibHOE WM
reTEePOLMKINYECKOE KOJIBIIO;

umu R Bmecte ¢ R!? u aromamu, kK KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapuiIbHOE MIH FeTEPOLIUKINIECKOE KOJIBIIO;

WIH X (papMaLeBTHUECKH TPHEMIIEMBIE COJIH.

B HexoToprix BapuanTax BoruomeHust Gopmyast (1), kaxabiit Y1, Y2 u Y3 npeacrasisier
coboii CH. B HEKOTOpBIX BapHaHTax BOIUIOIIEHHs, KaKAbIH Y1, Y2 U Y3 npencrasisier codoi N.
B HekoTOphIX BapuaHTax BOIUIOIIEHUs, Y| mpeactariser cobod N, u xaxapii Y2 u Y3
npexncrasisier coboli CH. B HEKOTOpBIX BapHaHTax BOIUIOIIEHHs, Y2 mpeacTanisier coboit N, u
Kaxapld Y1 u Y3 mpexacraensier coboii CH. B HekoTOphIX BapwaHTaX BOIUIOIIEHUS, Y3
npezncrasisier codoi N, u kaxabii Y1 U Yz npeacrasisier coboli CH. B HeKoTOpBIX BapraHTax
BOIUIOLIEHNs, KaXApld Y1 u Y2 mpexacraBister coboit N, u Y3 mpencrasnsier codoit CH. B
HEKOTOPBbIX BAapUAHTAaX BOIUIOMICHHUS, KaXAbld Y1 U Y3 mpencrasimsier coboit N, u Yz
npencrasisier coboii CH. B  HeKOTOphIX BapuaHTax BOIUIOMICHMS, KaXIbIA Y2 W Y3
npezacrasisier codoi N, u Y1 npencrasinsier codoit CH.

B HekoTopeix BapmanTax Boruiomenust gopmynbl (II), X mnpencrasmser coboit O. B
HEKOTOPBbIX BAapHAHTAX BOIUIOLIEHMs, X MpeAcTaBisieT coOoi S. B HEKOTOpBIX BapHaHTax
Bortomenusi, X mnpexacrapiaser codoit NH, N(CO:Cisamkun), N(SO:Cisamkun) wim
N(SOzumknoankmi). B HEKOTOPbIX BapuaHTax BomiomeHus, X npeacrasisier codoit CHy.

B HekoTophIx BapuaHTax Bomomenus dpopmyns (1), G, npeacrasnser coboit CR?, Gs
npencrasiser codoit CR®, Gy npencrasnster coboit CR*, Gs npencrasnsier coboit CR’, u G
npencrasiser coboit CR®. B HexkoTopex BapuaHTax Bomomenus, oqul us Gz, Gs, G, Gs u G
npencrasisier coboii N. B HekoTopbIx BapuaHTax BorioueHus, donee onnoro us oz, Gs, G4, Gs
u Ge npeacrasisitoT coboi N. B HekoTophIX BapuaHTax BoriomeHus, nea u3s G, Gz, G, Gs u Gs
npenctaBisiroT codoit N. B HexkoTopbIx BapuanTtax Boriomenus, G2 npeacrasisier coboit N, Gz
npencrasiser codoit CR®, Gy npencrasnster coboit CR*, Gs npencrasnsier coboit CR’, u G
npencrasisier coboit CR®. B HekoTophIx BapuanTax Bomomenus, G, npexcrapiser coboii CR?,
G; npencrasnsier coboit CR®, Gy mpeacrasnser coboit CR* Gs npexncrasnsier co6oii N, u Ge
npencrasisier coboit CR®. B HekoTOphIX BapHaHTax BomJomleHus, Kaxabii Gz u G
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge

npencrasisier coboit CR®. B HekoTopwIx BapuaHTax BomomeHus, kakaelii Gi u  Gs
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npencTasnser coboit N, G, mpencrasnser coboit CR?, Gs mpexncrasmsier coboit CR’, u Ge
npencrassier coboit CRS.

B HexoTOphIX BapuaHTax peaju3aliy, B KOTOpbIX HU ofuH u3 Gz, Gs, Gu, Gs u Ge He
npencrasnsier coboii N, G4 He npencrasnser coboii N umu NR*, o menbmreii mepe oxun us R2,
R}, R*® R® u R® ne npencrasusier coboii Bomoposa. B HexoTOpeIx BapuanTax Bormomenus, Gi
npencrasisier coboit NR*®. B HexoTophIx BapuanTax somomenus, R*® smecre ¢ R® u atomamu,
K KOTOPbIM OHHU MPUCOENNHEHBI, 00Pa3yloT reTepoapuIbHOE UM FeTePOLMKIMYECKOE KOJIbLO. B
HEKOTOPBIX BAPUAHTAX BOILIOIIEHHS, TeTepoapuIbHOE KOJIbLo, conepxkamee R*® u RS, comepxut
He Oomee omsoro N. B HeKOTOpPbIX BapuMaHTaX BOILUIOLIEHHS, TeTePOAPHJILHOE KOJBLIO,
comepxamee R*® u RS, HeoOs3aTenbHO 3aMeIeHO AIKHJIOM, a IeTePOLHKIHYECKOE KOIBIO
HEOO3aTeNbHO 3aMEIEHO OKCO-TPYMMOii.

B HekoTOpbIX BapuaHTax Bornomenust popmynsl (II), xkaxasii R0, R R!? RY u RM
TpencTaBisieT coboii Boaopoa. B HEKOTOPHIX BapuaHTaX BOILIOMIEHMS, IO MEHbIIEH Mepe OUH
uz R R! R RP u RY ne mpencrasnser coboii Bonopon. B HeKOTOpHIX BapHaHTax
BomnoleHus, no Menbineil mepe onun u3 R, R! R RY u R" pribpan us rpynmsr,
cocrosieit u3 ranorena, -OH, -CN, -ankuna, -O-ankuia, -raJlor€HaJIKIIA, reTepOLNKIOANTKIIA,
-O-ranorenankuna, -SO,Cisankuna uin ~NR¥R®. B HexoTopsIx BapuanTax Borutomtenus, R
BbIOpaH U3 rpymmbl, coctoseit us ranorena, -OH, -CN, -ankuna, -O-ankuia, -raJoreHajiKuia,
retepouuknoankuna, -O-ranorenankuna, -SO,Cisankuna unn —NR¥RY™® B nexotopbix
BapHaHTax Bomomenus, R'? mpencrasnser coboii ramoren, n kxaxmeri R R RP y RM
TpencTaBisieT coboii Boaopoa. B HEKOTOPHIX BapuaHTaX BOILIOMIEHMS, IO MEHbIIEH Mepe OUH
uz R R R R u R" npencrasnser coboii rereponnkioankui. B HEKOTOPBIX BapUaHTax
BOIJIOIIEHUs, IO MeHbIneil mepe oxaumn m3 R, R R!2 RY u R npencrasnser coboii
reTepOLUKIOAIKI, BHIOPAHHBIA M3 TIPYIMNbl, COCTOsIEd M3 a3sUPUAMHUIA, MUPPOIUIMHIIA,
MUPPOJIUAMHO, THUMNEPMAUHMAA, TUIEPUAMHO, MHUNePasUHMUNa, NUMepasuHo, MopdonuHuIa,
mMopdosrHo, THOMOP(ONMHUIIA, THOMOP(OJHHO, TeTparuapodypanma,
TeTparuaApoTHOQypaHuia, TEeTParuApONUpaHUIa U MUPAHUNA, KaXAblA M3 KOTOPBIX SBIAETCS
HEo0A3aTeNbHO 3aMelleHHbIM. B HEKOTOPBIX BapMaHTaX BOIIOMIEHHMS, MO MeHbINell Mepe ouH
uz R, R R!2 RY u R npencrapnser coboii rerepolukioankus, BbIOpaHHbIA U3 TPy,
cocrosimell M3 MopQoNUHMNA, TeTparuapoQypaHuna, TeTParuApONUpaHUIa M HUPUAMHUIA,
KaKJIbIH U3 KOTOPBIX SIBISETCS HeoOsA3aTebHO 3aMeIleHHbIM.

B HekoTopbix BapuanTax Bomjomenus Qopmynsl (II), R Bmecre ¢ RY u
MPOMEKYTOYHBIME aTOMaMU OOpPa3yrOT reTepoapHibHOE WM FeTepOLUKINYECKOe KONMbLOo. B
HEKOTOPBIX BapuaHTax Bomomenus, R!!' Bmecre ¢ R!?> u aromamu, k KOTOpEIM OHH

NMPUCOCANHECHDI, O6pa3y1'0T reTepoapuiibHOC UK rETCPOLUKINICCKOC KOJIBLO.
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B HekoTOopbIX BapuaHTax Boromenus popmydsl (II), xkaxasii R7 u R® npencrasnser
coboii BomopoA. B HexkoTOpeIX BapuaHTax Bomomenus, ogud u3 R’ u R® npexncrasnser coboit
BOJIOPOJ, a Apyroi npexacrasisier codoi Cr4ankmit. B HEKOTOPBIX BapHaHTax BOIUIOIIEHHs, 00a
R’ u R® npencrasnstor coboii Ciankun. B HexoTopbix BapuanTax soromenus, R” u R® mecre
obpasyrot -CH,CH;-.

B HexoToprix BapuanTax BoruomeHust Gopmyast (1), kaxabiit Y1, Y2 u Y3 npeacrasisier
coboii CH, xaxnpiii R™ u R* npencrasnser coboii Bomopon, X mpeacrasisier coboit O, U HU
onun w3 0y, G3, G4, Gs u Gs He nipencraisier codoit N. B HEKOTOPBIX BapHaHTaX BOIUIOIIEHUS,
ket Y1, Yz u Y3 nmpencrasnster coboit CH, kaxapiit R u R% npencrasnser coboit Bogopox,
X mpexacrasinsiet codoit O, u onun w3 G2, G3, G4, Gs u G npeacrasnsier codoit N. B HeKOTOpBIX
BapUAHTAX BOILIOLIEHHUs, Kaxablil Y1, Y2 u Y3 mpencrasiser coboit CH, xaxsii R u R
npencrasisier cobol Bomopoxn, X mpencraisier coboit O, u nBa w3 Gy, Gz, Gs, Gs u Gs
npencTaBisiioT coboii N. B HekoTOphIXx BapuaHTax BOIUIOMIEHHS, Kaxabld Y1, Y2 U Y3
npencrasisier coboit CH, o6a R% u R” npencrasnsior co6oii Bogopon, X mpencrasiser coboit
O, u R* Bmecre ¢ R® 1 aToMaMH, K KOTOPBIM OHH MPUCOEAHUHEHBI, 0OPA3YIOT TeTePOaPHILHOE
WJIH TETEPOLMKINIECKOE KOJIBIIO.

B npyrom acrniexre npensoxennl coenuHerns popmysl (111):

G3//G2

Ge
I
L Y, X Gy
R1/ \m \\H\G5
Ys\f\ﬂ
@l
R” >x~ "R®

R! mpencrasmser coboii —(CR*R®)m-apun, -CH=CH-apun, (CR°RY),-rerepoapun,

(I1I)

rae

(CR°RY),-rereponmxnoankun uwmu (CRERY)-ruknoankun, npuuem ecnu L mpencrasnser coboit
SO,, TO TreTepoapui U  TIeTEPOLMKIOANKMN, mpucyTcTByromue B R!|  sBastorcs
MOHOLUKIINYECKIMH,

m paseH 0 win 2,

n, 0 U p, K&XAbII HE3aBUCUMO, paBHbl 0, 1 wn 2;

R? R® R¢ RY R Rf R&wu RY kaxneri nesasucumo, npeacrasisior coboit H, ramoren
unu Ci4ankui,

it R* u R® BMecTe ¢ aToMoM yrmepona, K KOTOPOMY OHH HPHUCOEIHHEHBI, 0OpasyroT

MUKJIOAJKHUIIBHOE KOJIBLIO,
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uu R* u R Bmecre o6pasyror =CH, nnmu =0;

KaXKIbIi apuji, TeTepOapusI, TeTEPOIMKIOANKUI I IUKJIOANKUJI, TMPUCYTCTBYIOIINIA B
R!, aBnsieTcs He3aMeleHHBIM UM 3aMEIeHHBIM OJHUM MU JBYyMs 3aMeCTHTeNsIMH RY;

rne KakAbld 3aMmecTuTeb R He3aBucMMO mpenctaBisieT coboil rajored, Ci4alikui,
ukoankui, -Cio-ranorenankun, -OH, -OCi4ankun, -O-Ci,-ranorenankwi, muano, —C(O)Ci-
sankun, -C(O)NRRJ, -SO,Ciaanxun, -SO;NRMR!, -NRIR!, -C(O)-umknoankmn, -C(O)-apun
(HeoOs3aTeTbHO 3aMeeHHbIH MeTHIOM Hiu rajoreHoM), -CO,Ciyankmn, -COsapun, -C(O)CHz-
apun (HeoOs3aTeNnbHO 3aMEINEeHHBIH MeTWiIoM Wiu ranoreHoMm), -CHj-apun (HeoOsi3aTenbHO
3aMEIeHHbI METHUJIOM WJIH TajiOor€HOM) WM MOHOIMKIHYECKUN TeTePOIHKIOATKUI
(HeoOs3arenbHO 3amereHHbIN MeTIoM, -C(0)Ci4ankmiom wim —CO,Ci4ankunom),

roe RL RJ, R* u R. xaxnmpiii mesasucumo, mpencrasusror coboit H, Ciaankun, -Ci
sankun-OH nnu -Cr4ankun-O-Ciaankun,

rne R u R', kaxapiii HesaBucumo, npencrasisitoT codoit H, Ciyankun, -Ci4ankmn-OH, -

Craanxun-0-Cigankun, -C(0)Cryankmn, -CO2Cigankmn umu -SO2C4amku;,

umu R! npencrasnser coboi R0

rae

R!® R! R!2 R u R! xaxnelii He3aBUCHMO, IPEACTABISIOT COOOI BOIOPO, TalOTeH, -
OH, -CN, -ankwui, -O-ajkwi, -rajoreHajkwi, rerepouuknoankmi, -O-ramorenankun, -SO,2Ci-
sankmn uia —NR*R;

R* nmpencrasnsier cobori Bogopon, Cisamkun wu -Cisankun-OH,

R®® ipencrasnster coboit Bogopon umu Cl4aKu,

umu R Bmectre ¢ R!' u aromamu, k KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapubHOE UM FETEPOIHKINYECKOE KOJIBIIO;

umu R Bmecte ¢ R!? u aromamu, kK KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapubHOE UM FETEPOIHKINYECKOE KOJIBIIO;

L orcyrcrByer u mpencrasisier coborr —S(O),-, -C(0)-, -O-, -CH;-, -CF;-, C(CH3),, -
C(=CH,)- umu —CR°R'-; rme R®* u R! ne3aBucumo npexacrapnstor coboit H mnn ankun, umm RS u
R' BMecTe ¢ aTOMOM yryiepoaa, K KOTOPOMY OHM HPHCOEIMHEHBI, 0OPa3yroT HUKIOATKHIBHOE
KOJIBLIO,

S

X mpencraBnsier  coboit O ,  NH, N(CO:Cisanxum), N(SO2Ci4ankmn),

2

N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, kaxablii He3aBUCUMO, mpeactapisitorT coboit CH wmm N; npuuem ecinu L
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otimyeH oT —S(0)2-, To kaxnabiit Y2 u Y3 npencrasisier codoit CH;

G, npencrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboi N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N unu CRS;

npuuem R% R’) R*¥ R’ u R, kaxplii He3aBHCUMO, MPEACTaBIAIOT cO0OM BOXOPOJ, T
anoreH, -OH, -ankun, -O-anku, -rajoreHankui, -O-rajoreHankmi wid —NR"RY;

umn R*® Bmecre ¢ R® m aromamm, k KOTOPHIM OHH HPUCOETHHEHBI, OOPA3yHOT
reTepoapuibHOe MM TETePOLMKJINYECKOe KOJbLO;, TMpUYeM TreTepoapuiibHOE  KOJBLO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HEOOA3aTENBHO 3aMEIIEHO AJKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heobs13aTebHO 3aMeleHo OKCO-TPyYTIIIOi,

R" mpencrasnsier codoit H mnu Cy4amku;

RY npencrasisier coboii H, Ci4ankun, MmoHouuknueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

NpUYeM KaKIbIH ajKiiI, NPUCYTCTBYIOIUI B RY, sBIseTCS He3aMELICHHBIM HJIH
3amereHHubM rpynnoit —OH, -NH,, -NH(C1.4ankwmn) wim —N(Cisankmn)s,

RY u RY Hezasucumo npencrassitor cobort H nmm Crsanku,

Gs//Gz “Ge
.G

rae % G5 He sBisiercs He3aMeLEHHBIM (DEHUIIOM; 1

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0i Bomopos uimk Ci4alIKu,

unu R7 u R® Bmecte o6pasyror -CH,CH;-;

WK UX (apMaLeBTUYeCKH MPUEMIIEMbIE COJIH.

B mHekoTopblx BapuanTax Bomiomenus ¢opmynsl (I), R! npencrasnser coboii —
(CR*R®)-apun, -CH=CH-apun umu -(CR°R%),-reTepoapun, Kaxmablii U3 KOTOPHIX SBIAETCS
He3aMeIleHHbIM WM 3aMELISHHbIM OIHUM WM ABYMs 3amectutensimu R* B HekoTopbix
BapuaHTax pornomenus, R! npencrasnser coboii -(CR°R),-rerepormknoankun um -(CRERY),-
LMKJIOAJIKHIII, KaKAbI M3 KOTOPBIX SIBJSIETCS HE3aMEIEHHbIM MJIM 3aMEIIEHHbIM OJHUM HJIH
AByMs 3aMecTuTensiMH R*. B HekoTOpbIX BapuaHTax Boruioinenus, R! mpencrasnser coGoit —
(CR?R®)p-apu, rae R* u RP, xasxnplii He3aBHCHMO, MpecTaBsaoT coboii H, ramoren umu Ci.
jalKwi, 1 m paBeH O wiaM 2, MpU STOM YKa3aHHBIA apuj SIBJISETCS HE3aMELIeHHBbIM WIIH
3aMelleHHbIM OJIHMM UJIU JBYMs 3aMecTUTeNsiMi R¥. B HeKOTOpBIX BapuaHTax Bommomenusi, R!
npencrasisier coboit (CR*R),-apun, rae R* u R BMecTe ¢ aToMoM yrieposa, K KOTOPOMy OHH

TIPHCOeMHEHE, 00pa3yoT mukIoankui, umu R* u R® smecte o6pasyror =CH, unu =0, u apun,
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npucyTcTByromuii B R!, sBnsercs He3aMelleHHBIM WM 3aMENIEHHbIM OIHMM HIM JABYMs
samectutensmu R* HekoTopwix BapuaHTax BomnomeHus, R' mpencrasnser coboif apun,
He3aMelLIeHHbIH WM 3aMelleHHbl OAHMM UM JByMs 3aMectutenssmu R*  Hekoropsix
BapuaHTax Bomomenus, R! npexcrasmser coboit —CH,CHj-apun, He3aMeIeHHBI WK
3aMelleHHbI OJHUM UM JBYMs 3aMecTuTesaMi R¥. B HEKOTOpBIX BapuaHTax BomiomeHus, R!
npencrapasier coboit pernn, HagTum, —(CR*RY);-pennn umn —(CRRC)-nadTun, kaxmsii us
KOTOPBIX SIBJIAETCS HE3aMEILeHHbIM WJIM 3aMELleHHbIM OJHUM WIH AByMs 3amecTturensimMu R*. B
HEKOTOpbIX BapuaHTax Bomyomenus, R! mpencrasnser coGoit denun. B apyrux BapuaHTax
sornomenus, R! mpencrasnser coboii HagTun. B HEKOTOpBHIX BapHaHTax BomiomeHus, R!
npencrasisier coboit apun, —CH,CHs-apun wnn -CH=CH-apun, kaXIblii 13 KOTOPBIX SBJISETCS
HE3aMelLIEHHbIM WJIM 3aMelleHHbIM OJHHUM WM JByMs 3aMmecTtureiasiMu RY, HezaBucumo
BBIOPAHHBIMU W3 TPYIIBI, coCTOsmed u3 ramoreHa, Cigankwuna, -Cio-ranorenankuna, -OH, -
OC4ankuna, -0-Ci2-ranoreHankuma, LMAHO, -NRIR" u MOHOLIMKJIHYECKOTO
reTepoLKIoankuia (Heoos3arenpHo 3aMerneHHoro MetwioM, -C(0)Cryankunom nmu —CO,Cr-
sankmiom), npudem RY m R, xaxnapiii HezaBucumo, npexacrasisitor codoit H, Cisankun, -Ci.
sankmn-OH, -Ciyganxkun-O-Ciyankmn, -C(O)Craankun, -CO2Crsamkun umu -SO,Craankun. B
HEKOTOPbIX BapuaHTax Boromenus, R' npencrasnser coboit ¢enun, —CH,CHz-penun, -
CH=CH-¢ennn, nadprun, -CH,CHz-nadptun mnmn -CH=CH-nadTun. B HekoTopbIX BapmaHTax
sornomenusi, R! npencrasnser coboit penun, ~CH,CH,-dpenun, -CH=CH-penun, nadrun, —
CH:CHz-nadtin wimm -CH=CH-nadTun, kaxnapli W3 KOTOPBIX 3aMeIleH OJHUM WM ABYMS
3amecturensimu R*, HezaBucuMo BbiOpaHHbIME U3 Tpyribl, cocrosimein u3 F, Cl, -CFs3, -OCFs,
I[UAHO, -CH3, -OCH3, -NHC(O)CHs, -NHCH,C(CHs),OH, Mop(hoMHIIA,
terparuapodypaHmia, Terparuaponupanmia, nupuauamwia u -NHS(O),CHs.

B mexoTopeIx BapuanTtax soruomenus, R! mpencrasnser coboii -(CRRY),-rerepoapun,
rae RS u RY, xaxplii He3aBUCHMO, TPEACTAaBISIOT coboii H, ranoren umyu C14alKuI, U n paBeH
0, 1 unu 2, npu4eM yKa3aHHBIA FeTePOAPUII SBIIIETCS HE3aMEIEHHBIM WM 3aMELIeHHBIM OJJTHUM
uiu AByMs 3amectuTensmu R¥ HekoTopbix BapumaHTax Bommomienusi, R! mpencrasnser coboit
reTepoapui, HE3aMEIIeHHbIM WM 3aMELIeHHbII OJHUM WM ABYMs 3amMecturensimu RY.
HekoTopelx — BapuaHTax BomjomeHus, R! mpencraBnser coboii  —CHj-retepoapun,
He3aMelLIeHHbIH WM 3aMelleHHbl OAHMM UM JByMs 3aMectutenssmu R*  Hekoropsix
BapuanTax pomyomenus, R! npencrapnser coboii ~CH,CH:-reTepoapun, He3aMelleHHbIH WU
3aMelleHHbI OJHUM UM JBYMs 3aMecTuTesaMi R¥. B HEKOTOpBIX BapuaHTax BomiomeHus, R!
npencrasnser coboii -(CR°RY),-rerepoapun, mpuueM yKa3aHHBIA TeTepOApHI NPEACTABIISET
co60il MOHOLIMKIMYECKHUH TeTepoapu. B HekoTOphIX BapuaHTax Bomiomenus, R! npencrapser

coboit  -(CR°RY),-rerepoapun, mnpuueM yKa3aHHBI TeTepoOapuN IPEACTABIsSeT  CcOOOi
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OMIMKIHYECKUH TeTepoapiil. B JOOBIX yKa3aHHBIX BapUaHTaX BOIUIOIICHHS, TE€TEpPOap
COMEPKUT ONMH MM BA a30THBIX 4JeHA KOJbLa. B HEKOTOPBIX BapuaHTax BomjomeHus, Rl
npencrasnser coboii -(CR°RY),-rerepoapun, mpuueM yKa3aHHBIA TeTepOApHI NPEACTABIISET
coboit muppon, Gypas, THODEHUT, UMUIA30JI, TUPA30JI, THA30J, OKCA30JI, U30KCA30J1, U30THA30,
TPUA30J, OKCAAMA30J, THANUA30J, TETPa30J, NMUPUAWH, MHPA3UH, MUPUMHIUH, THPUIA3UH,
WHAOJ, M30uHIOJ, OeH3odypaH, OeH3zoTHODEH, OeH3MMUA30), OEH30THA30J HIIH OEH30KCA30JI,
KOKABIA W3 KOTOPBIX SIBJISIETCS HE3aMEIISHHBIM WJIM 3aMEIICHHBIM OJHUM WA JIByMs
3amecTuTenaMu R¥. B HekoTOpwIX BapuaHTax BorutomeHus, R! mpencrasnser coboit —CHa-
rerepoapui wiu —CH>CHs-retepoapui, Kaknblii U3 KOTOPBIX SIBJISIETCS HE3aMEIEHHBIM WIIN
3aMEIIEeHHbIM OJIHUM HWJI ABYMsI 3aMecTUTeNsiMd R*, He3aBUCHUMO BBIOPAHHBIMH W3 TPYIIIIHI,
cocrositeri u3 rajgoreHa, Cigankuna, -Cio-ramorenankwna, -OH, -OCisankmma, -O-Cio-
rajoreHankmwia, nuaHo, -NRIR' U MOHOLMKINYECKOTO TeTepOLUKIIOATKIIA (HEo0s3aTeNbHO
3amenieHHoro metuioM, -C(O)Cryankunom umun —CO2Cr4ankunom), npuuem R u R’ kakapiit
He3aBucuMO, mpenctaBisitoT cobort H, Cigankun, -Ciyankuin-OH, -Cisankun-O-Cigankun, -
C(0)Cisankun, -CO>Craankun umu -SO,Cisankui. B HeKOTOpbIX BapuaHTax BomomeHus, R!
npencTaBisier cobod muppos, ¢ypaH, THOGEHWN, WMHIA30J, MUPA30J, THA30J, OKCA30JI,
W30KCA30J, W30THA30JI, TPHA30J, OKCAaua30J, THAIUA30J, TETPa3oy, NHPUAWH, MHPA3HH,
MUPUMUINH, TUPHUIA3UH, WHAON, W30UHAOJN, OeH3odypaH, OeHzoTHOdeH, OeH3MMUIA30,
OeH30THAa30) UK OeH30KCa30/1. B HeKoTOphIX BapuaHTax Bommomenus, R! mpencrasiser coboit
nupposi, ¢ypad, THOGEHWUT, UMHUAA30J, THPA30J, THA30J, OKCA30J, W30KCA30J, H30THA30,
TPUA30J, OKCAAMA30J, THANUA30J, TETPa30J, NMUPUAWH, MHPA3UH, MUPUMHIUH, THPUIA3UH,
WHAOJ, M30uHIOJ, OeH3odypaH, OeH3zoTHODEH, OeH3MMUA30), OEH30THA30J HIIH OEH30KCA30JI,
Kbl U3 KOTOPBIX 3aMEIIeH OIHUM HJTH ABYMS 3aMeCTUTEISIMU R, He3aBUCHMO BBIOpaHHBIMU
u3z rpymmbl, cocrosimei w3 F, Cl, -CF;, -OCF;, umano, -CHj3;, -OCHj3;, -NHC(O)CHs, -
NHCH,C(CH3),0OH, mopdonunmna, Terparuapodypanuia, TeTparuaponupaHuiia, MUPUIHHNATIA
u -NHS(0),CHs.

B HekoTopbiXx BapuaHTax Bomnomenus, R! mpemcrapmser coboit  -(CR°RY).-
reteponukIoanki, rae Re u RY, kaxnprii HesaBucumo, npencTapisoT codoit H, ranoren umu C.-
sankwi, o paseH O, 1 wim 2, npudeM yKa3aHHbIA METEPOLMKIOAIKUI SBJISIETCS HE3aMEIIEHHbBIM
WM 3aMENIEHHBbIM OJTHUM HJIA JBYMs 3aMecTuTeNsiMu R*. HekoTophIx BapuaHTaxX BOIUIOIICHHS,
R! mpencrapnser coboii reTepOLUKIOANKUN, HE3aMELIEHHbI MM 3aMEIIEHHbIH OJIHUM MU
nByms 3amectutensmu R¥. HekoTopbix BapuanTax Bomiomenus R! npencrapnser coboit ~CHs-
reTePOLUKIOATKIJ, HE3aMEIEHHBIN WJT 3aMEIIeHHBbI OAHUM WM NByMsl 3aMecTutensiMu RY.
HexoTtopbix BapuanTax pomomenus, R! mpencrapnser coboii —~CH,CH,-rereporukioanku,

He3aMelIeHHbIH MM 3aMelleHHbIH OAHMM WM JByMs 3amecturensimu R* B HexoTophix
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BapuaHTax Bomyomenus, R! mpencrasnser coboii -(CR°RY),-rereponukmoankun, mpuuem
YKa3aHHBIA TEeTEPOLMKIOANKUI SIBJISIETCS MOHOLMKJINYECKMM, W B HEKOTOPBIX BapHAaHTaX
BOIUTOIICHUS, YKA3aHHBIH TeTEPOILUKIIOATKII TPEACTaBIseT co0oil 4-6-ujeHHOe KOJbIo. B
HEKOTOPBIX BapuaHTax Boromenus, R! mpencrasnser coboii -(CR°Rf),-rerepormknoankmumn,
NpUYeM YKa3aHHBI TE€TEPOLMKIIOATKIII TPEACTaBIsIeT COOOW a3eTHnuH, TeTparuapodypax,
NUPPOJIMINH, TETPAruApPONUpPaH, NUIEPUANH, NunepasuH, MopdosuH, THoMopdomuH, 1,1-
IVMOKCOTHOMOP(OJIMH, a3eMuH WM JAHa3enuH. B HEKOTOphIX BapUaHTaX BOIUIOLIEHHUS,
YKa3aHHBIA TeTePOLMKIOANKUI TPUCOSAMHEH K OCTaJbHOH YaCTH CTPYKTYPBI 4epe3 aToM
yraepona (C-cBsi3aHHBbI IeTepOLUKIOANKUI). B HEKOTOpHIX BapuaHTax BormiomeHus, R!
npencrasisier cobolt —CH,-rerepormknoankun win —CH>CHs-reTepouukioanku, Kaskablii U3
KOTOPBIX SIBJISIETCS] HE3aMEIIEHHBIM HJIM 3aMELICHHbIM OJHHMM HJIM JBYMSI 3aMecTuTessiMu R,
HE3aBUCHMO BBIOpaHHBIMH W3 TpymOmbl, cocrosimeir w3 rajoreHa, Cigamkuma, -Cio-

ranoreHankuiaa, -OH, -OCigankuna, -O-Cip-ramoreHankuia, 1muwaHo, -NRIR' wu

)
MOHOLIMKJIMYECKOTO TreTepolrKiIoankmia (HeoOs3areapHo 3amerneHHoro metuiioM, -C(O)Ci.
sankmiom win —CO,Cryankuiaom), mpuuem R u R', kaxaplii He3aBUCHMO, TIPEICTABIISIIOT COOOM
H, Cisanxun, -Ciganxuin-OH, -Ciyankun-O-Crgankun, -C(O)Ciaankun, -CO2Ci4amkun umm -
SO,Ci4ankun. B HekOTOpLIX BapHaHTax BomomieHus, R! mpencrasnser coboii aseTumus,
teTparuapodypaH, NHUPPOJUAMH, TETPArUAPONHUpPAH, MUNEPUANH, NUIEPa3uH, MOp(OoIuH,
tuomopdoiuH, 1,1-THOKCOTHOMOP(OIUH, a3eMUH WM JUA3eNUH. B HEKOTOPBIX BapHaHTaX
Bornomenusi, R! mpencraBnser coGoil  aserumuH, TeTparuapodypaH, MUPPOIHIMH,
TeTparuapoInupay, MUNEPUIUH, MUIEepPasyH, MopdoHH, THOMOP(DOJIHH, 1,1-
IHOKCOTHOMOP(OJIHH, a3€THH WIIN JUA3€THH, KaXKIbIH U3 KOTOPIX 3aMEIIEeH OJHUM WIJIA JBYMSI
3amecturensimu R*, HezaBucuMo BbiOpaHHbIME U3 Tpyribl, cocrosimein u3 F, Cl, -CFs3, -OCFs,
I[UAHO, -CH3, -OCH3, -NHC(O)CHs, -NHCH,C(CHs),OH, Mop(hoMHIIA,
terparuapodypaHmia, Terparuaponupanmia, nupuauamwia u -NHS(O),CHs.

B HekoTOpbIX BapuaHTax Borutomenus, R! npencrasnser -(CRERD),-rmxnoankun, roe RE
u RP, kasxnplit He3aBUCHMO, npencTaBisiFoT coboii H, ranmoren wim Ci4amkun, u p pased 0, 1 unmm
2, ¥ IpY 5TOM YKa3aHHbIN LUKJIOAJIKUI SIBJISIETCS] HE3aMEIeHHbIM WJIH 3aMeL€HHbIM OJHUM HIIN
nByms 3amectutensiMu R* HekoTopblx BapuaHTax Bomnomenus, R!' mpencrasnser coGoit
LUKJIOANKWI, HE3aMEIIEeHHbIII WM 3aMeIleHHbI OJHUM WM JBYyMs 3aMecTurenssmMu R*
HexoTopblx  BapuaHTax Bomjomenus, R! npencrasnser co6oit  —CH,-nukI0ankum,
He3aMelLIeHHbIH WM 3aMelleHHbl OAHMM UM JByMs 3aMectutenssmu R*  Hekoropsix
BapuanTax pornomenus, R! npencrasnser co6oit —~CH,CH,-1IUKNOANIKI, He3aMelleHHbIH Uin
3aMelleHHbI OJHUM UM JBYMs 3aMecTuTesaMi R¥. B HEKOTOpBIX BapuaHTax BomiomeHus, R!

npencrasuser co6oii -(CRERD),-UKIOATKII, MpUYEM YKa3aHHBIH UKIOAJKHI HPEACTABIISAET
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cO0O0M HUKIOMPOITHII, ITUKIOOYTUJI, [UKJIOTIEHTHT WA [UKIOTeKCH. B HEKOTOpPBIX BapHaHTax
sormtomenus, R! mpexcrasmsier cobGoit umknoankun, —CHp-mukmoankun wam —CHyCHs-
LUKJIOAKHII, KaKIbIH M3 KOTOPBIX SIBIISIETCS HE3aMEIIEHHbIM WM 3aMEIIeHHBIM OJHUM WU
IBYMs1 3aMecTUTesiIME RY, He3aBHCHUMO BbIOpaHHBIMU M3 TPYIIbI, cOCTOsIeld u3 rajgoreHa, Ci.
sankuna, -Cio-ranorenankuia, -OH, -OCisankuna, -O-Cio-ranorenankuna, nuano, -NRIR' u
MOHOLIMKJIMYECKOTO TreTepolrKiIoankmia (HeoOs3areapHo 3amerneHHoro metuiioM, -C(O)Ci.
sankmiom win —CO,Cryankuiaom), mpuuem R u R', kaxaplii He3aBUCHMO, TIPEICTABIISIIOT COOOM
H, Cisanxun, -Ciganxuin-OH, -Ciyankun-O-Crgankun, -C(O)Ciaankun, -CO2Ci4amkun umm -
SO,Cisankun. B HekOTOpBIX BapuaHTax Bormomenus, R! npencrapnser coboii muknonponu,
LUKIOOYTH, LMKIONEHTUI MIH ILUKIOTeKCHI. B HEKOTOPLIX BapHAHTax BoILlomeHus, R!
npezacTaBysieT COO0N UKIOMPONU, [IUKIO0YTHI, IUKJIONEHTHUI UK IIUKIOTEKCUJ, KaXIbli 13
KOTOPBIX 3aMelleH OJIHUM WM JByMs 3aMeCTUTENsIMH R*, HE3aBHUCHMO BBIOPAHHBIMH U3
rpymmbl, cocrosime w3 F, Cl, -CFs;, -OCFs;, umano, -CHs;, -OCHj3;, -NHC(O)CHs;, -
NHCH,C(CH3),0OH, mopdonunmna, Terparuapodypanuia, TeTparuaponupaHuiia, MUPUIHHNATIA
u -NHS(0),CHs.

B HeKkoTOpBIX BapHaHTax Bormomenus, R! mpencrasnser coboit denun, HadTUm,
ouruapodeH3odypa, oenzodypas, OeH3u, WHIOJIVIMETHIL, benerw, 1,1-
mudrop(dpeHmn)MeTnI,  UMHIA30JMIMETHN,  OCH3UMHIA30JMIMETII,  MMHPHIUHIIMETHIL,
LUKJIOT€KCUJI, I[UKJIOTEKCUIMETHII, a3eTUAMH, TeTparufpodypaH, TeTparuapodypaHUIMeTHI,
MUPPOJIMINH, TETPArHIPONHUPAH, TETPATHAPONMPAHUIMETU HIIH THUIEPUINH, KaKIbld U3
KOTOPBIX SIBJISIETCS HE3AMEIEHHBIM MJTH 3aMEIIIEHHBIM OJTHUM UJIH JBYMS 3aMECTUTEISIMUA R*.

B kaxaoMm ciydae R! sBisercs HesaMelleHHBIM MM 3aMEIEHHLIM OHUM HJIH ABYMs
3amectuTensiMu R*. B HEKOTOpBIX BapuaHTaX BOTUIOLIEHMUSI, CYIECTBYET OJUH 3aMeCTUTENb R a
APYTUX CYIIECTBYET JBa 3aMeCTUTENsT R,

B HekoTOpBIX BapuaHTaxX BOIUIOLIEHMs, Kaxablii R* HezaBucmMo mpexacramiser coOon
rajoreH, Cigankmn, 1uknoankun, -Ciog-ranorenankuia, -OH, -OCigankun, -0O-Cia-
ranorenankui, nuano, —C(0)Ciuankun, -C(O)NRR!, -SO,Ciaankun, -SO,NRFRL -NRIR,
C(O)-muxmnoankmn, -C(O)-apun (HeoOs3aTENbHO 3aMEIIeHHbI METHUJIOM WM TaJlOTEHOM), -
CO,Cr4anxun, -C(O)CHz-apun (HeobOsi3aTeNIbHO 3aMEIIeHHbIA METUJIOM WK rajioreHom), -CHa-
apun  (HeoOs3aTENbHO 3aMEIEHHBI METHJIOM WM TajJOreHOM) WM  MOHOIMKJINYECKH
rereporukIoankui (HeodssarenbHo 3amemeHHbil MeTrioM, -C(O)Cigankunom nmn —CO,Cr-
4anKuaoM). B HEKOTOpPBIX BapHaHTaxX BOIUIOIIEHUS], KakIbli R* HE3aBUCHMO MpPEICTABIISET
coboit ramoren, Ciaankun, nukigoankwi -Cio-ramorenankwi, -OH, -OCisankmn, -0-Cio-
ranorenankui, nuano, —C(0)Ciuankun, -C(O)NRR!, -SO,Ciaankun, -SO,NRFRL -NRIR,

C(O)-muxmnoankmn, -C(O)-apun (HeoOs3aTENbHO 3aMEIIeHHbI METHUJIOM WM TaJlOTEHOM), -
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CO,Cryanxmn, -COapun, -C(O)CHz-apun (HeoOs:3aTeqbHO 3aMEIISHHBIH METHUJIOM MU
raiorenoM), -CHj-apun (HeoOs3aTeNbHO 3aMEIIEeHHbI METHUJIOM WM TajOreHOM) WU
MOHOIMKJINYECKUH TeTepOLHKIOaNKnua (HeoOs3arenbHO 3amerneHHbrii MmetmioM, -C(O)Ci-
jankunoM min —CO2Cig4ankunom). B HEKOTOpBIX BapuaHTax BOIUIOIIEHMS, Kakaeldi R*
HE3aBUCHMO NPEACTaBIsieT OO0 ranoreH (Takoi Kak (Grop, Xjop, Opom), METHII, STHJI, TIPOTIHJL,
wsonponiyi, -C(O)NH;, -C(O)NHCi4ankun, -C(O)NMe,;, auerwn, -C(O)stun, -C(O)-
uszonponuyi, -C(O)-tper-Oytmn, -C(O)-umknonponmi, -CO;-tper-Oytmn, -C(O)CHz-dennn, -
C(O)penun, -C(O)NHC1.2ankun-OCHs, Boc-nunepuanHui, H30MPONII, TETParuApONpaHu,
uaHo, mopdomunmi, ¢rtop, xmop, -CF3, wmerokcw, -NHSO,CHs, 2-ruppoxcu-2-metun-1-
amuHonponu, -NH-auertun unu -OCF;. B HekoTOpbIX BapuaHTax BOIUIOLIEHHUs, Kaxabli R*
HE3aBUCHMO MPENCTaBJIsIeT co00i TerparuapodypaHus, TETParuapONHPAHIIT HIH MUPUAHHII,
KXl U3 KOTOPBIX SIBIISIETCS HEOOs3aTENbHO 3aMeleHHBIM. B KaXkIoM ciiydae apujibHbIE U
reTePOLMKIIOANKUIIBHBIE IPYIITbI HEOOS3aTENbHO 3aMELIeHbI TAK, KAK OIMMCAHO BBILIE.

B HEKOTOpBIX BapHMaHTaxX BoIUIomeHHs, R u RJ, kaxnaplii HE3aBHCHMO, TIPECTABISIOT
codoii H, Cisankun, -Cigankwi-OH, -Cisankun-O-Cisankun. B HEKOTOpBIX BapuaHTax
BorwtomeHust, R' u Ri, kaxplii He3aBUCHMO, MPeACTaBISIOT coboi H, mMerTwn, 3Twj, mpormui,
u30mponuy, OyTui, H300yTHII, BTOP-OyTWI, TPEeT-OyTHJ, THAPOKCHUMETWJ, THAPOKCHUITHN, 2-
THIPOKCH-2-METHIIIIPOITIII, METOKCHMETHIT MM METOKCUITHUIL.

B nexoTopbIx BapuanTax Bommomenus, R u Rl kaxmblii He3aBHCHMO, MPECTABIAIOT
coboit H, Cisamkun, -Ciaankun-OH, -Ci4ankun-O-Ciyankui, -C(O)Ciayankui, -CO,Cr4amkun
umn -SO>Cisankun. B HexoTopeix Bapmantax somomenus, R¥ u R! xaxnpiii mesasmcumo,
npencTaBisiioT coboi H, merwn, stwn, nponwn, uzonponui, -Ciyankun-OH, anerun wiu —CO»-
TpeT-OyTHII.

B HexoTOpbIX BapuaHTax Bomomenus ¢opmyasl (III), R! mpencrasnser coboii

R . B HexoTopeix BapmanTax sommomenus, R, R!'! R!2 RP uy RM xaxnwri
HE3aBHCHMO, MPENCTaBSIIOT codoit Bomopox, rajiored, -OH, -CN, -amkwn, -O-anku,
rajoreHanKuyi, rerepouuknoankun, -O-ramoreHankun, -SO2Cisankun mmn —NR¥RY™. B
HEKOTOpeIX BapuanTax Bomomenus, R!° Bmecre ¢ R!! u aromamu, k koTopelM oOHH
TIPUCOEMHEHBI, OOPA3yIOT IeTepoapUIbHOe MM TeTepPOLMKIMYECKOe KOJbIO. B HEKOTOpHIX
BapuanTax Bomsomenus R!' Bvecte ¢ R u aromamu, k KOTOpPbIM OHM TIPHCOEIMHEHBI,
00pasyloT TeTepoapuUNIbHOE MM TeTePOLUKINIECKOe KONbLIO. B HEKOTOPLIX BapHAHTax

sormomenus, R Bmecre ¢ R!' oOpasytor 5- umu 6-uneHHOe TreTepoapUIbHOE WIIH
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reTepoLUKINIECKOe KONbLo. B HekoTopbix BapuanTax pornommenus, R smecte ¢ R!! o6pasyer
bypaHus, TNUPUOUHWI, OKCA30JWJI, OKCAIWA30JW, NHUPPONIMAMHWI, MHPA30JUAHHUI,
UMHIA30JIUANHITI, TeTparuapodypaHu, 1,3-nuokcoanun, TETParuapOTHOPEHUI,
OKCATHOJIAaHWJI, CYIb(POTAHUI, MUNEPUANHII, MHIEPASHHII, TETPAruAPOIIUPAHIII, THOKCAHUI,
TUAHWII, TUTHAHWI, TPUTHAHIII, MOPGOIUHIIT UM THOMOP(OIMHIIBHOE KONBLO. B HEKOTOPBIX
BapuanTax pomnomenus, R'Y Bmecte ¢ R!' obpasyer ¢ypanunbHoe komblo. B HeEKOTOpPBIX
BapuanTax sornomenus, R'® BMecre ¢ R!! o6pasyer TerparuapodypaHunbHoe KOmbLO.

B HekoTopbix BapuanTtax orsomenus, R'' Bmecre ¢ R!? o6pasyror 5- unu 6-uneHHoe
reTepoapuibHOE UM FeTepOLMKINYECKOe KONbLO. B HEKOTOPBIX BapuaHTax Bomjomnenus, R!!
BMecte ¢ R'? oOpasyer QypaHusi, NMUPHAMHMI, OKCAa30JWJ, OKCAAMA30JUJ, MHPPONMAUHMI,
MTUPA3OTUITHIL, UMHIA30J I ANHIL, TeTparuapodypaHu, 1,3-nmuokconanu,
TETPAruapOTHO(MEHIN,  OKCATHOJNAHWJ,  CyNb(OJNAaHWI,  MUICPUAWHWI,  MUIEPA3UHIII,
TETPAruIPONHUPAHII, JAWOKCAHWJ, THAHWJ, JUTUAHWI, TPUTHAHWI, MOPQOIMHUI HIIH
THOMOP(OJUHUIBHOE KOJBbLO. B HekoTOphix BapuanTax pomomenus, R!' Bmecre ¢ R
obpasyer (ypaHHIbHOE KONbLO. B HEKOTOpHIX BapuaHTax Bomjomenus, R!! smectre ¢ R!?
obpasyer TeTparuapoPypaHmIbHOE KOJIBLIO.

B Hexoropwix Bapmanrtax Borutomenus ¢opmynsl (III), X mpexncrasiser codoit O. B
HEKOTOPBbIX BAapHAHTAX BOIUIOLIEHMs, X MpeAcTaBisieT coOoi S. B HEKOTOpBIX BapHaHTax
Bortomenusi, X mnpexacrapiaser codoit NH, N(CO:Cisamkun), N(SO:Cisamkun) wim
N(SOzumknoankmn). B HEKOTOPBIX BapuaHTax BOIUIOMIEeHUsT X nipeactasisier codoit CHa.

B mekortopeix Bapmantax BomomieHuss ¢opmynsl (1), xaxmeit Yi, Y2 u Y3
npencrasisier coboii CH. B HekoTOphIX BapuaHTax BOIUIOMICHMS, KakKIbld Yi, Y2 W Y3
npezncrasisier coboii N. B HEKOTOphIX BapHaHTax BOIUIOLIEHMs, Y1 IpeacTarisier codoit N, u
kaxaplii Y2 u Ys mpexncraBmsier codoit CH. B HekoTopbIX BapHaHTax BOIUIOIIEHHS, Y2
npezncrasisier codoi N, u kaxabii Y1 U Ys npeacrasisier coboli CH. B HeKoTOpBIX BapraHTax
BOIUIONICHUsI, Y3 mpencraBisier codolt N, u kaxnaeii Y1 u Yz mpexacrasnser coboii CH. B
HEKOTOPBbIX BapHaHTAX BOIUIOIIEHUs, KaXAbIH Y1 W Yz mnpexacraBiser codoit N, u Y3
npencrasisier coboii CH. B HeKOTOphIX BapuaHTax BOIUIOMICHMS, KaXIbIA Y| W Y3
npezncrasisier codoit N, u Yz nmpencrasisier codori CH. B HEKOTOPhIX BapHaHTax BOIUIOLIEHHS,
Kaxbplid Y2 1 Y3 npencrasinsier codoit N, u Y1 npencrasinsier coboit CH.

B nekortopeix BapmanTtax Bormomenus ¢dopmynsl (III) wmu moboro ee Bapmanta, L
oTcyTcTBYeT U npexactasisier coboit —S(0)s-, -C(0)-, -CHz-, -CFz-, C(CH3),, -C(=CHa)- wm —
CR°R"-; rne R® u R' HesaBucumo npencrasnsior coboit H wim ankun, wim RS u R' Bmecre ¢
aTOMOM YTJIepOfia, K KOTOPOMY OHH MPHCOEAMHEHDI, 0OPa3yIOT UKIOAJKHIbHOE KOMblo; U R!,

R2, R, R*™ R* R5 RS R’ R® X Yi, Y2, Y3, Gy, Gs, Ga, Gs, Gs, R?, R®, R® RY R®, R, Rg RY,
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RL RJ, RE R, R% R’ RY RY, R", RX, RY, m, n, 0 u p SABIAIOTCS TAKHUMH, KAK OMHMCAHO IS
dopmyst (IIT) wnum moboro ee BapuaHTa MM BAPHAHTA PEATH3ALINU.

B nHekoToprix BapuanTtax Borutomenus Gopmydsl (III), L mpencrasnser codoit —S(O).-. B
HEKOTOPBIX BapHaHTAaX BOIUIOLIEHUs, L oTCyTcTBYeT. B HEKOTOpBIX BapHaHTax BOIUIOLICHUs, L
npencrasysier coboi -C(0)-, -O-, -CH;-, -CF»-, C(CH3),, -C(=CH,)- umu —CR°R'-. B HeKoTOpPBIX
BapuaHrtax Bomiomenus, L npeacrapnser codoit -C(O)-, -CH;-, -CF,-, C(CH3),, -C(=CH>)- wnu
—~CR°R"-. B HEKOTOPBIX BAPHAHTAX BOILIOIIEHHS, L OTCYTCTBYET M mpeacrasnser coboii -C(0)-, -
CH>-, -CF»-, C(CH3),, -C(=CH2)- unu —CR°R'-; u kaxneiii Y2 u Y3 npencrasiser coboit CH.

B HekoTophIx BapuaHTax Bomomenus dpopmyns (1), G, npeacrasnser coboit CR?, Gs
npencrasiser codoit CR®, Gy npencrasnster coboit CR*, Gs npencrasnsier coboit CR’, u G
npencrasiser coboit CR®. B HexkoTopex BapuaHTax Bomomenus, oqul us Gz, Gs, G, Gs u G
npencrasisier coboit N. B HekoTophIx BapuaHTax BoroueHus, oquH u3s Gz, Gs, Gs, Gs u Gs
npencrasisier coboii N. B HekoTophix BapmanTtax Boruiomenus, asa 3 Gz, Gz, Gs, Gs u Gs
npenctaBisiroT codoit N. B HexkoTopbIx BapuanTtax Boriomenus, G2 npeacrasisier coboit N, Gz
npencrasiser codoit CR®, Gy npencrasnster coboit CR*, Gs npencrasnsier coboit CR’, u G
npencTasiser coboit CR®. B HekoTophix BapuanTax Bomnomenus, Gy npeacrasiser coboii CR?,
G; npencrasnsier coboit CR®, Gy mpeacrasnser coboit CR* Gs npexncrasnsier co6oii N, u Ge
npencrasisier coboit CR®. B HekoTOphIX BapHaHTax BomJomleHus, Kaxabii Gz u G
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasisier coboit CR®. B HekoTopwIx BapuaHTax BomomeHus, kakaelii Gi u  Gs
npencTasnser coboit N, G, mpencrasnser coboit CR?, Gs mpexncrasmsier coboit CR’, u Ge
npencrassier coboit CRS.

B HekOTOpbIX BapHaHTax peanu3anud, B KOTOpbix HU omuH u3 Gz, G3, Gs u Gs He
npencrasnsier coboii N, G4 He npencrasnser coboii N umu NR*, o menbmreii mepe oxun us R2,
R’, R® R® u R® ne mpencrasnsier coboii Bogopoa. B HexoTopbix BapuaHTax BoroieHus, Gs
npencrasisier coboit NR*®. B HexoTophIx BapuanTax somomenus, R*® smecre ¢ R® u atomamu,
K KOTOPbIM OHU MPUCOETUHEHbI, 00pa3yIOT reTepoapuiibHOE WK TeTePOLIMKINYeCKOe KObLo. B
HEKOTOPBIX BAPUAHTAX BOILIOIIEHHS, TeTepoapuIbHOE KOJIbLo, conepxkamee R*® u RS, comepxut
He Oosee omHoro N. B HEKOTOpBIX BapHaHTAX BOIUIOLICHUS, TE€TEPOAPUIIbHOE KOJIBIIO,
comepxamee R*® u RS, HeoOs3aTenbHO 3aMeIeHO AIKHJIOM, a IeTePOLHKIHYECKOE KOIBIO
Heo0s13aTeNIbHO 3aMELIEHO OKCO-TPYITION.

B HekoTopbIX BapuanTtax poromenus gopmynbl (1), kaxnaeiii R” u R® npencrasnser
coboii BomopoA. B HexkoTOpeIX BapuaHTax Bomomenus, ogud u3 R’ u R® npexncrasnser coboit
BOJIOPOJ, a Apyroi npexacrasisier codoi Cr4ankmit. B HEKOTOPBIX BapHaHTax BOIUIOIIEHHs, 00a

R’ u R® npencrasnstor coboii Ciankun. B HexoTopbix BapuanTax soromenus, R” u R® mecre
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obpasyrot -CH,CH;-.

B nexkoToprix BapuanTtax Borutommenus ¢opmyisl (1), L npencrasnsier codoit —S(O)2-, u
R! mpencrasnser coboii —(CR*R®)m-apun, roe R* u R®, xaxaplii He3aBMCHMO, MPENCTABISIOT
coboiri H, ramoren mmm Cigankun, u m paBeH O, 1 wim 2, U mpU 3TOM apwil SIBISIETCS
He3aMeIleHHbIM WM 3aMELISHHbIM OIHUM WM ABYMs 3amectutensimu R* B HekoTopbix
BapHAHTAxX BOIUIOMEHHs, L npencrasiser coboit —S(0)-, n R! npencrasnser co6oii -(CR°RY),-
rerepoapun, rae R u RY kaxneii Hesasucumo, mpencTaisoT coboif H, ramoren mmu Ci.
jankun, U n paseH O, 1 wim 2, U HOpu 3TOM reTepoapui sBJISIETCS HE3aMELEHHbIM WU
3aMeIleHHbIM OJHUM HJIH IBYMsl 3amectuTeisivu R*. B HekoTopeix BapuaHTax BoromeHus, L
npencrasisier coboit —S(0):-, n R! npencrapnser coboii -(CRRY),-rereponmknoankun, rae R® u
RE, kaxnpIil He3aBUCHMO, npencTaBisiioT codoii H, ranoren wim Ciaankwn, u o paseH 0, 1 wn 2,
U [IPU 3TOM TE€TEPOLMKIOATKHII SBJISIETCS] HE3aMEIEHHbIM MJIH 3aMEIeHHbIM OHUM WJIUA JBYMSI
3amectuTensmu R*. B apyrux BapuaHTax Bomoinenus, L npencrasiser coboii —S(O)-, u R!
npencrasnuser co6oii -(CRERY),-tmknoankun, roe R€ u R kaxplii He3aBUCHMO, IPEICTABIIAIOT
coboit H, ranoren mmu Cigamkun, u p paBeH 0, 1 wiu 2, ¥ mpu 3TOM IUKJIOATKUJ SIBJISIETCS
He3aMeIleHHbIM HJTH 3aMEeLIeHHbIM OJHUM WJIH IByMs 3amectuTessimu R*. B npyrux BapuaHtax
somomenus, L npexncrasnser coboii —S(0):-, u R! npencrasnser codoit -CH=CH-apui.

B HEKOTOpBIX BapuaHTax Bomnolienus, L npenacrapnser coboit —S(0),-, R! npencrapnser
coboit «(CR*R®)y-apun mmun -CH=CH-apun, u X mnpencrasuser coboii O. B HekoTopbIx
BapHAHTax BOIUIOMeHHs, L mpencrasuser coboit —S(0)-, R! mpencrasnser coboii -(CRRY),-
rerepoapwi, u X mpencrasiasier coboii O. B Hekoropeix BapmaHTax BoIUIomeHus, L
npencrasnser coboii —S(0)-, R! mpencrasnser coboit -(CR°R),-rerepounkmoankun, u X
npexcTasiser coboit O. B apyrux BapuaHTax BomiomeHus, L npexacrasnser coboit —S(0)z-, R!
npencrapiser coboii -(CRERY)-nmknoankun, u X npexcrasmser co6oii O.

B HEKOTOpBIX BapuaHTax Bomnolienus, L npenacrapnser coboit —S(0),-, R! npencrapnser
c060it (CR?*R®)-apun umu -CH=CH-apun, X npencrasnser coboii O, u vu oaun u3 Gz, G3, G,
Gs u Gs He npexacrasisier coboii N. B HekoTOpbIX BapuaHTax BOIUIOLIEHHs, L mpencrasisier
coboit —S(0),-, R! npencrasmser coboit —(CR*RY)m-apun wmm -CH=CH-apun, X npeacrapisier
coboit O, u ogun w3 G2, G3, Gs, Gs u Gs npexncrapnsier coboit N. B HeKoTOpbIX BapuaHTax
Borutomenusi, L mpencrasnser coboit —S(0):-, R! npencrasnser coboit «(CRR®)w-apun umu -
CH=CH-apun, X npencrasmsier coboii O, u a8a u3 Gz, Gz, G4, Gs u G npencrassitotr codoit N.
B HEKOTOpPBIX BapUaHTax BoIIoleHus, L npencrasiser coboit —S(0),-, R! npencrapnser coboii
—(CR*R®)-apun unu -CH=CH-apun, X npencrasnser coboit O, kaxasiii Gy u Gs mpencTaBiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit

CR®,
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B HEKOTOpBIX BapuaHTax Bomnolienus, L npenacrapnser coboit —S(0),-, R! npencrapnser
coboit -(CRRY),-rerepoapun, X npencrasnser coboit O, n vu omun u3 Ga, Gs, Gs, Gs u G He
npencrasisier coboii N. B HekoTopbIX BapuaHTax Boriomenus, L npeacrasiser codoit —S(0),-,
R! nmpencrasnser coboit -(CR°RY),-rerepoapun, X npeacrasmusier coboii O, n oxun u3 Ga, G3, G,
Gs u Ge npencrasinisier coboii N. B HEKOTOpBIX BapHaHTaxX BOILUIOLIEHUs, L mpencrasiseT coOoit
—S(0)2-, R! mpencrasnser coboit -(CR°RY),-rerepoapun, X npencrasnser coboit O, u asa u3 Go,
Gs, Gs, Gs u Ge npeacraBmsiror coboit N. B HekoTOophIXx BapuaHTax BOIUIOMIEHUs, L
npencrasuser coboit —S(0)-, R! mpencrasnser coboii -(CRRY)y-rerepoapun, X npeacrapiser
coboit O, xaxmbii G» u Gu mpencraenser coboit N, Gs mpencrasnser coboit CR®, Gs
npencrasnsier coboii CR®, u Gs npeacrasnser coboii CR®. B HeKoTOpbIX BapMaHTax
Bomnomenus, L mpencraBaser coboit —S(0)’-, R! mpencrasmser co6oit  -(CRRY),-
rerepounkioankmi, X mnpexacrapiser coboir O, u vHu ognH w3 Gy, Gs3, G4, Gs u Gs He
npencrasisier coboii N. B HekoTopbIX BapuaHTax Boriomenus, L npeacrasiser codoit —S(0),-,
R! mpencrasnser co6oit -(CR°RY)o-rerepormknoankun, X npencrasnser coboit O, u oaun u3 Gy,
Gs, G4, Gs u Gs nipencrasisietr codoii N. B HeKOoTOpbIX BapraHTax BOIUIOIIEHUs, L. mpeacTaBiser
coboit —S(0):-, R! mpencrasnser coboii -(CR°RY)o-rerepormknoankun, X mpencrasnser coboit
O, u nBa u3 o2, G3, Gs, Gs u Gg npeacrapistoT codoli N. B HeKOTOpBIX BapuaHTax BOIUIOIICHHS,
L mnpencrasnser coboii —S(O)-, R! mpencrasnser co6oit -(CR°RY),-rerepoumkmoankun, X
npencTasiser coboii O, kaxbii Gy u Gy npencrasnser coboit N, Gs npeacrasnser coboii CR?,
Gs npencrasnsier coboit CR®, u G npencrasnser codoit CR®.

B nexoropeix BapuaHTax Bomomenus opmynsl (I), L npeacrasisier codoit -C(O)-, u
R! mpencrasnser coboii —(CR*R®)m-apun, roe R* u R®, xaxaplii He3aBMCHMO, MPENCTABISIOT
coboiri H, ramoren mmm Cigankun, u m paBeH O, 1 wim 2, U mpU 3TOM apwil SIBISIETCS
He3aMeIleHHbIM WM 3aMELISHHbIM OIHUM WM ABYMs 3amectutensimu R* B HekoTopbix
BapHaHTax Bormomenus, L mpexncrasnser coboii -C(O)-, u R! npencrasnser co6oit -(CRRY),-
rerepoapun, rae R u RY kaxneii Hesasucumo, mpencTaisoT coboif H, ramoren mmu Ci.
jankun, U n paseH O, 1 wim 2, U HOpu 3TOM reTepoapui sBJISIETCS HE3aMELEHHbIM WU
3aMeIleHHbIM OJHUM HJIH IBYMsl 3amectuTeisivu R*. B HekoTopeix BapuaHTax BoromeHus, L
npencrasiser coboii -C(0)-, u R! npencrasnser coboit -(CRRY),-rereponmknoankun, rae R u
RE, kaxnpIil He3aBUCHMO, npencTaBisiioT codoii H, ranoren wim Ciaankwn, u o paseH 0, 1 wn 2,
U [IPU 3TOM TE€TEPOLMKIOATKHII SBJISIETCS] HE3aMEIEHHbIM MJIH 3aMEIeHHbIM OHUM WJIUA JBYMSI
3amectuTensmu R B apyrux BapuanTtax BomomeHus, L mpencrasnsier coboii -C(O)-, u R!
npencrasnuser co6oii -(CRERY),-tmknoankun, roe R€ u R kaxplii He3aBUCHMO, IPEICTABIIAIOT
coboit H, ranoren mmu Cigamkun, u p paBeH 0, 1 wiu 2, ¥ mpu 3TOM IUKJIOATKUJ SIBJISIETCS

HE3aMCIUICHHbIM HJIM 3aMCIICHHBIM OJHUM HJIU ABYMS 3aMCCTUTCIIAMU R* B APYTUux BapuaHTax
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somomenus, L npexncrasnsier coboii -C(0)-, u R! npencrasnser coboit -CH=CH-apuu.

B HEKOTOpbIX BapHaHTax Bormolnenus, L npeacrapnser coboii -C(0)-, R! npencrasnser
coboit «(CR*R®)y-apun mmun -CH=CH-apun, u X mnpencrasuser coboii O. B HekoTopbIx
BapHaHTax Boromenusi, L mpexcrasnser coboii -C(O)-, R! npencrasnser co6oii -(CRRY),-
rerepoapwi, u X mpencrasiasier coboii O. B Hekoropeix BapmaHTax BoIUIomeHus, L
npencrasnser coboit -C(O)-, R! mpencrasnser co6oii -(CR°R),-rerepouukmoankun, n X
npexcTasiser coboit O. B apyrux sapuanTtax BoromeHus, L mpencrasnser codoii -C(0)-, R!
npencrapiser coboii -(CRERY)-nmknoankun, u X npexcrasmser co6oii O.

B HEKOTOpbIX BapHaHTax Bormolnenus, L npeacrapnser coboii -C(0)-, R! npencrasnser
c060it (CR?*R®)-apun umu -CH=CH-apun, X npencrasnser coboii O, u vu oaun u3 Gz, G3, G,
Gs u Gs He npexacrasisier coboii N. B HekoTOpbIX BapuaHTax BOIUIOLIEHHs, L mpencrasisier
coboit -C(0)-, R! mpencrasnser co6oit —(CR*R®)m-apun umu -CH=CH-apun, X npeacrapiser
coboit O, u ogun w3 G2, G3, Gs, Gs u Gs npexncrapnsier coboit N. B HeKoTOpbIX BapuaHTax
porommenys, L mpexcrasnster coboii -C(0)-, R! npencrasnser coboit ~(CR*R®)m-apun umm -
CH=CH-apun, X npencrasmsier coboii O, u a8a u3 Gz, Gz, G4, Gs u G npencrassitotr codoit N.
B HEKOTOpbIX BapuaHTax Borjomenus, L npencrasnser coboit -C(0)-, R! npencrasnser coboit
—(CR*R®)-apun unu -CH=CH-apun, X npencrasnser coboit O, kaxasiii Gy u Gs mpencTaBiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HEKOTOpbIX BapHaHTax Bormolnenus, L npeacrapnser coboii -C(0)-, R! npencrasnser
coboit -(CRRY),-rerepoapun, X npencrasnser coboit O, n vu omun u3 Ga, Gs, Gs, Gs u G He
npezacrasisier coboii N. B HekoTopbIx BapuanTax Bomouienus, L npencrasnsier codoit -C(O)-,
R! nmpencrasnser coboit -(CR°RY),-rerepoapun, X npeacrasmusier coboii O, n oxun u3 Ga, G3, G,
Gs u Ge npencrasinisier coboii N. B HEKOTOpBIX BapHaHTaxX BOILUIOLIEHUs, L mpencrasiseT coOoit
-C(0)-, R! mpencrasnsier coboii (CR°RY),-rerepoapun, X npexncrasnser coboii O, u nsa u3s G,
Gs, Gs, Gs u Ge npeacraBmsiror coboit N. B HekoTOophIXx BapuaHTax BOIUIOMIEHUs, L
npencrasnser coboii -C(0)-, R! nmpencrasnser coboii -(CR°RY),-rerepoapun, X npeacrapiser
coboit O, xaxmbii G» u Gu mpencraenser coboit N, Gs mpencrasnser coboit CR®, Gs
npencrasnsier coboii CR®, u Gs npeacrasnser coboii CR®. B HeKoTOpbIX BapMaHTax
Bomnomenus, L mpencrasmser coboit -C(0)-, R! mpencrasmser coboit  -(CRRY),-
rerepounkioankmi, X mnpexacrapiser coboir O, u vHu ognH w3 Gy, Gs3, G4, Gs u Gs He
npezacrasisier coboii N. B HekoTopbIx BapuanTax Bomouienus, L npencrasnsier codoit -C(O)-,
R! mpencrasnser co6oit -(CR°RY)o-rerepormknoankun, X npencrasnser coboit O, u oaun u3 Gy,
Gs, G4, Gs u Gs nipencrasisietr codoii N. B HeKOoTOpbIX BapraHTax BOIUIOIIEHUs, L. mpeacTaBiser

coboit -C(0)-, R! mpencrasnster coboit -(CR®RY)o-rerepormxnoankun, X npencrasnser coboii O,
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u aBa u3 o2, Gs, Gu, Gs u Gs mpencrasysiroT codoit N. B HekoTOphIxX BapuaHTax Bomuiomenus, L
npencrasnser coboit -C(0)-, R! mpemcrasmser coboit -(CR°RY)o-rerepormxmoankun, X
npencTasiser coboii O, kaxbii Gy u Gy npencrasnser coboit N, Gs npeacrasnser coboii CR?,
Gs npencrasnsier coboit CR®, u G npencrasnser codoit CR®.

B HEKOTOpbIX BapHaHTax Boromenus popmyssl (III), L npencrasaser coboii -O-, u R!
npencrasnuser co6oit —(CR*R®)m-apun, rae R? u R®, kaxmplii HE3aBUCHMO, TIPEACTABISIOT OO0
H, ranoren nnu Ci4ankuin, u m paseH O, 1 uiau 2, ¥ Npu 5TOM apuil sIBJIETCS He3aMelleHHbIM
WIA 3aMEIleHHBIM OJHUM WJIM JIByMsl 3aMecTUTelsiMd R* B HEKOTOpeIX BapHwaHTax
Bomomenys, L npencrasnser coboit -O-, 1 R! npencrasnser coboii -(CRRY)y-rerepoapun, rae
R® 1 RY, kaxnplil He3aBUCHMO, npenctaBisiioT codoit H, rajoren wnu Cisankwn, u n pasen 0, 1
WIN 2, U TIPH 3TOM T'eTePOapUII SIBISIETCS HE3aMEIEHHBIM HJTH 3aMEIIeHHBIM OHUM HITH ABYMS
3amectuTensMu R*. B HEKOTOpBIX BapuMaHTax BomjomeHus, L mpencrasisier coboit -O-, u R!
npencrasnsier coboit -(CR°RY)o-rereponmknoankun, rme R® u RY xaxnwii HesaBucumo,
npencTaBsiioT codoit H, ramoren wimm Cigankwin, u o paseH O, 1 wim 2, u mpu 3TOM
TETEPOLMKIIOANIKUAT  SIBJIIETCS HE3aMELICHHBIM HJIM  3aMEIleHHbIM OJHUM WJIM JABYMS
3amectuTensmu R® B apyrux BapuaHTax BormuomleHus, L mpencrasiser coboii —~O-, u R!
npencrasnuser co6oii -(CRERY),-tmknoankun, roe R€ u R kaxplii He3aBUCHMO, IPEICTABIIAIOT
coboit H, ranoren mmu Cigamkun, u p paBeH 0, 1 wiu 2, ¥ mpu 3TOM IUKJIOATKUJ SIBJISIETCS
He3aMeIeHHbIM WM 3aMELIeHHBIM OJHUM WIN IByMs 3amectutenssMu R¥. B npyrux BapmanTax
somomenus, L npexcrasnster coboii —O-, u R! npeacrasnser coboit -CH=CH-apuu.

B HeKOTOpHIX BapuaHTax BomjolleHus, L mpencrasnser coboii —O-, R npencrasnser
coboit «(CR*R®)y-apun mmun -CH=CH-apun, u X mnpencrasuser coboii O. B HekoTopbIx
BapuMaHTax Bomyomenus, L mpencrasaser coboii —O-, R! mpencrasmser coboii -(CRRY)-
rerepoapwi, u X mpencrasiasier coboii O. B Hekoropeix BapmaHTax BoIUIomeHus, L
npencrasnser coboit —0-, R! mpencrasnser coGoit -(CR°RY)o-rereponmkmoankmn, u X
npexcTasiaser coboit O. B apyrux BapuanTax BomsomeHus, L mpexacrtasmser coboii —O-, Rl
npencrasnser coboit -(CRERY)p-rmknoankun, u X npencrasnser coboii O.

B HEKOTOpBIX BapMaHTax BomjomeHus, L mpencrasnser coboii -O-, R! npencrasnser
c060it (CR?*R®)-apun umu -CH=CH-apun, X npencrasnser coboii O, u vu oaun u3 Gz, G3, G,
Gs u Gs He npexacrasisier coboii N. B HekoTOpbIX BapuaHTax BOIUIOLIEHHs, L mpencrasisier
coboit -O-, R! npencrasnser co6oit —(CR*RY)m-apun wnu -CH=CH-apun, X npezncrasnser co6oit
O, uw omua m Gy, G3, G4, G5 u Gs mpencraemser coboli N. B HekoTOpbIX BapuaHTax
poromenys, L mpencrasmaser coboii -O-, R! mpencrasmser co6oit ((CR*R®)w-apun wmm -
CH=CH-apun, X npencrasmsier coboii O, u a8a u3 Gz, Gz, G4, Gs u G npencrassitotr codoit N.

B HEKOTOpHIX BapHaHTAX BOILIoLIeHHus, L mpexcrasnser coboii -O-, R! mpeacrasnser coboit —
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(CR*R®)m-apun unu -CH=CH-apun, X npencrasmsier coboii O, kaxabiii G2 1 Gs mpecTapiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HEKOTOpBIX BapMaHTax BomjomeHus, L mpencrasnser coboii -O-, R! npencrasnser
coboit -(CRRY),-rerepoapun, X npencrasnser coboit O, n vu omun u3 Ga, Gs, Gs, Gs u G He
npencrasisieT coboii N. B HEKOTOpBIX BapuaHTax BomnolleHusi, L mpeacrasnser coboii -O-, R!
npencrasnser coboii -(CRRY),-rerepoapun, X npencrasnser coboit O, u oqun u3 Gy, Gs, Gu, Gs
u Ge mpencrasisier codoit N. B HeKOoTOpBIX BapuaHTax Boruiomenus, L npeacrasisier codoii -O-
, R mpencrasnser coboii (CRRY),-rerepoapun, X npexncrasnser coboii O, u x8a u3 Gz, Gs, Gu,
Gs u Ge npencraisioT codoit N. B HekoTOpbIX BapuaHTax BoriomieHus, L mpencrasisier coboi
-O-, R! mpencrasnser coboii -(CRRY),-rerepoapun, X npencrasuser codoit O, xaxpiii Gy u Ga
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasisier coboii CR®. B HeKOTOpBIX BapMaHTax BOILIOIeHuUs, L npencrapaser coboit —O-,
R! mpencrasnser co6oii -(CR°RY)o-rereponmknoankun, X npeacrasnser codoit O, U HY OXUH U3
Gz, G3, Gy, Gs u Gs He mpencrasisier coboit N. B HEKOTOpbIX BapuaHTaxX BOILIOMIEHUs, L

npencrasnser coboir -O-, R!' mpencrasmser co6oii  -(CR°RY)o-rerepormxnoankun, X

2

npencrasisier coboit O, u onun u3 Ga, Gs, Gs, Gs u Gs npencrasmsier codoit N. B HekoTOpBIX

BAapHAHTaX BOIUIOMEHHs, L mpencrasnser coboii -O-, R! mpencrasmser coboii -(CR°RY)o-

,
rerepounkioankmi, X npencrasisier cobort O, u nBa u3 Gz, G3, Gs, Gs u Gs NPEnCTaBISIOT
cobGoii N. B HeKkoTOphIX BapuaHTax BomjomieHus, L mpencrasnsier coboii -O-, R! npencrapser
co6oit -(CR°RY),-rerepormknoanxun, X npeacrasnser coboii O, xaxpiii G» u Ga npeacTapiser
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CR®.

B nexortopeix Bapuantax orutomeHust ¢opmyansl (I11), L mpencrasnsier coboit -CHz-, -
CF»-, C(CH3),, -C(=CH,)- nmu —CR°R'-, u R! npencrasnser coboit (CR*R®)m-apun, roe R* u R®,
Kb HE3aBUCUMO, MpencTaBisitoT codoit H, ranoren wiu Ci4amkun, u m paseH 0, 1 unun 2, u
MIPY 3TOM aPWIT SIBJISIETCS] HE3aMEIIeHHBIM UJTH 3aMEIEHHBIM OJHUM WJIH JABYMS 3aMECTUTEIISIMU
R* B nHekoropsix BapuaHTax Bomiomenwus, L mpencrasiser coboii -CHz-, -CF;-, C(CHs),, -
C(=CHa)- umu —CR*R%-, u R! mpencrasnster coboii —(CR°R)n-rerepoapun, rae R¢ u RY, kaxnprii
HE3aBHCHMO, TpeAcTaBisitoT coboit H, ranmoren wmm Ciyankui, u n pasen 0, 1 wiu 2, ¥ ipu 3T0M
reTepoapul sIBJISIETCS] He3aMEIeHHBIM WIH 3aMEIIeHHBIM OJTHUM WJTU ABYMS 3aMecTuTenssMu R*.
B HekoTophix BapuaHTax BomUiomeHws, L. mpencraBnsier coboit -CH,-, -CF:-, C(CHs),, -
C(=CH,)- um —CR*R%, u R! mpencrasmser coboii —(CR°R),-rerepormxmnoankun, rae R® u RE
Kbl HE3aBUCUMO, MpeAcTaBiisitoT coboi H, ranoren wim Cigankmn, u o paseH 0, 1 wim 2, u

MpUu 3TOM TETCPOLUUKIIOATIKUIT ABJIACTCA HE3AMCIICHHBIM WJIM 3aMCIICHHBIM OJHUM HJIM ABYMs



54

3amecturensimu R*. B npyrux Bapuantax BomuiomeHusi, L npencrasisier codoit -CH,-, -CFa-,
C(CH3),, -C(=CH,)- umu —CR°R'-, u R! npencrasnser coboii —(CRERY),-mukmoankun; rae RE u
R", kaxaplil HE3aBHCHMO, npencTasisiioT coboit H, ramoren wnu Cisankun, u p paseH 0, 1 umn
2, ¥ MPH 3TOM LHUKJIOAJKHI SIBJISIETCS HE3aMENISHHBIM WJIH 3aMElIEHHbIM OIHHM WJIH JBYMS
3amecturensimu R*. B npyrux Bapuantax BomuiomeHusi, L npencrasisier codoit -CH,-, -CFa-,
C(CH3),, -C(=CHz)- unu —CR°R%-, u R! npencrasnsier coboii -CH=CH-apun.

B HekoTopbIx BapuaHTax Boruomnenus, L npencrasmisier coboit -CHa-, -CF»-, -C(CHj3),-,
-C(=CH,)- mm —CR*R'-, R! npencrasnser coboit —(CR*R®)y-apun mmu -CH=CH-apun, u X
npencrasisier codoit O. B HekoTophIx BapuaHTax Boruiomernus, L npencrasnser codoit -CHa-, -
CF;-, C(CH3),, -C(=CH,)- mma —CR*R'-, R! npencrasnsier coboii -(CRRY),-rerepoapun, u X
npencrasisier codoit O. B HekoTophIx BapuaHTax Boruiomernus, L npencrasnser codoit -CHa-, -
CF-, C(CH3),, -C(=CH,)- umu —CR°R'-, R! npencrasmsier coboii -(CR°RY),-rerepormknoankumn,
u X npencrasisier coboii O. B npyrux Bapuanrax Boruioinenus, L npencrasisier coboii -CHy-, -
CF>-, C(CHs),, -C(=CH>)- umu —CR*R%-, R! mpencrapnser coboii -(CRERY),-tmxnoankun, u X
npezncrasisier codoit O.

B HekoTopbIx BapuaHTax Bomuiomenus, L mpencrasnser codoit -CHa-, -CF2-, C(CHs),, -
C(=CH:)- umu —CR°R'-, R! mpencrapmser co6oit —(CR*R®)m-apun wnmun -CH=CH-apun, X
npencrasisier codoit O, u vu onuH u3 Gz, Gz, Gy, Gs u Gs He mpencrasisier coboii N. B
HEKOTOPBIX BapuaHTax Bomomenus, L mnpencrasmser coboit -CH-, -CF-, -C(CHs)s-, -
C(=CH:)- umu —CR°R'-, R! mpencrapmser co6oit —(CR*R®)m-apun wnmun -CH=CH-apun, X
npencrasisier coboit O, u onun u3 Ga, Gs, Gs, Gs u Gs npencrasmsier codoit N. B HekoTOpBIX
BapHMaHTax Bomomenus, L npencrasnsier coboit -CHa-, -CF,-, C(CH3),, -C(=CHaz)- nimu —CR°R-
, Rlmpencrasnster co6oit «(CR*R®)m-apun unn -CH=CH-apun, X npencrasiser coboii O, u 1sa
us 2, Gs, Gs, Gs u Gs mpencraysiroT codoit N. B HekoTOpbIX BapuaHTax BoIuIomeHwus, L
npexctasiser coboii -CH,-, -CFz-, C(CHs),, -C(=CH,)- umu —CR*R'-, R! npencrasnser coboii —
(CR?*R®)-apun umu -CH=CH-apun, X npencrasmsier coboit O, kaxaerii G» u G4 npeacTapisier
coboii N, G3 npencrasnser coboit CR?, Gs npencrasnser coboit CR®, u Ge npencrasiser coboit
CRS.

B HekoTopbIx BapuaHTax Boruomnenus, L npencrasmisier coboit -CHa-, -CF»-, -C(CHj3),-,
-C(=CH,)- umu —CR*R%, R! mpencrasnser coboii -(CRRY),-rerepoapun, X npeacrapiser coboit
O, u vu omun w3 Gz, G3, Gy, Gs u Gs He mpexncrapnsier coboit N. B HEeKOoTOpBIX BapuaHTax
Bornomenusi, L mpencrasusier coboit -CHy-, -CFs-, -C(CH3):-, -C(=CHy)- umu —CRR%-, R!
npencrasnser coboii -(CRRY),-rerepoapun, X npencrasnser coboit O, u oqun u3 Gy, Gs, Gu, Gs
u Gg npexacrapnsieT codoil N. B HEKOTOpPBIX BapHaHTaxX BOILIOIIEHUs, L mpeacTaBiseT coOoi -

CH,-, -CF,-, C(CH3),, -C(=CH;)- umu —CR*R'-, R! npencrasnster coboii -(CRRY),-rerepoapun,
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X npenacrainsiet coboii O, u aBa u3 G2, Gs, G4, Gs u Gs npexacrapnsoT coboii N. B HekoTOpbIx
BapHMaHTax Bomomenus, L npencrasnsier coboit -CHa-, -CF,-, C(CH3),, -C(=CHaz)- nimu —CR°R-
, R! mpencrasnser coboit -(CRRY),-rerepoapun, X npencrasiusier coboii O, kaxmeni Gy 1 Ga
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasiser coboit CR®. B HexkoTOpeIX BapuaHTax BomomeHus, L npeacrasuser coboii -CHa-,
-CF;-, -C(CHj3)-, -C(=CH»)- wmm —CR°RY-, R! mnpencrasnser coboit -(CR°RY),-
rerepounkioankmi, X mnpexacrapiser coboir O, u vHu ognH w3 Gy, Gs3, G4, Gs u Gs He
npencrasisier codoit N. B HekoTophIx BapuaHTax Boruiomenus, L npencrasnser codoit -CHa-, -
CF;-, -C(CH3)-, -C(=CH;)- wumu —CRR%-, R! mpencrasmser coboii -(CR°RY),-
rerepounkioankm, X npeacrasisier cobort O, u ogun u3 Gz, Gz, G4, Gs u Gs npexacrapnsier
coboit N. B HekoTOpBIX BapuaHTax BomuiomeHus, L npeacrasnser coboli -CH,-, -CF»-, C(CHs),,
-C(=CH,)- umu —CR°R%-, R! npencrapnser coboii -(CR°RY),-rerepormknoankun, X npencrapiser
coboit O, u nBa u3 Gz, G3, G4, Gs u Gs mpencranysiroT codoit N. B HekoTOphIX BapuaHTax
Bornomenus, L mpencrasnser coboit -CHz-, -CF2-, C(CHs),, -C(=CHz)- unu —CR°R%-, R!
npencrasisier coboii -(CRRUCRER),-rereponnknoankun, X npencrasuser coboit O, Kaxmblii
G: u Gy npencrasnsier coboit N, Gs npencrasiser coboit CR?, Gs npencrasnsier coboit CR’, u
Gi npencrassier coboii CRS.

B HekoTOpbIX BapuaHTax Bomiomenus ¢opmyasl (III), L orcyrcreyer, u R!
npencrasnuser co6oit —(CR*R®)m-apun, rae R? u R®, kaxmplii HE3aBUCHMO, TIPEACTABISIOT OO0
H, ranoren uimn Ci4ankun, 1 m paseH 0, 1 win 2, U Ipu 3TOM apul SIBJISIETCS HE3aMEIIEHHBIM
WIM 3aMEIIeHHbIM OJHHUM WM JByMsl 3amecTutensiMu R* B  HeEKoTOpbIX BapuaHTax
sornomenus, L orcyrcrsyer, u R! mpencrasmster coboii -(CR°RY)p-rerepoapun, rme RS u RY,
Kbl HE3aBUCUMO, MpeAcTaBiisitoT coboi H, ranoren wim Cigankwn, u n paseH 0, 1 wim 2, u
IpU 3TOM TETePOApPHIT SIBJISIETCS HE3aMEIIEHHBIM WM 3aMEl[EHHbIM OIHUM WJIH JBYMs
3amectuTensMu R¥. B HeKOTOpBIX BapuMaHTax BoruomeHus, L orcytctsyer, u R! npencrapnser
coboit -(CR®RY)o-rerepormxnoankun, rae R® u RY, kaxnawiii He3aBucHMO, IpencTaBIsIOT cobOi
H, ranoren umn Cigankun, u o paBeH 0, 1 win 2, U OpU 3TOM TE€TEPOLMKIIOANKII SBJISIETCS
He3aMeIeHHBIM HJTM 3aMEIeHHbIM OJTHUM HJIH IBYMsI 3aMmectutesiMu R¥. B npyrux BapuaHTax
ponnomenus, L orcyrersyer, u R! mpencrasmser coboii -(CRERY)p-rmknoankun, roe RE u RY,
Kbl HE3aBUCUMO, MpeAcTaBiisitoT coboi H, ranoren wim Cigankwn, u p pasen 0, 1 wim 2, u
IpU 3TOM LMKJIOAJNKWJ SIBJIIETCS HE3aMEIEHHBIM WJIM 3aMEIIeHHbIM OIHUM WJIU JIByMs
3amectuTensmu R* B mpyrux BapuanTax BommomieHusi, L orcyrctyer, u R! mpencrapnser
coboit -CH=CH-apu.

B HeKOTOpbIX BapuaHTax Bomjomlenus, L orcyrcteyer, R! mpencranser coGoil —

(CR*R®)p-apun umun -CH=CH-apun, u X mpencrasnster co6oii O. B HeKOTOpHIX BapHaHTax
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sornomenus, L orcyrersyer, R! mpeacrasnser coboii -(CRRY),-rerepoapun, u X npencrasiser
coboii O. B HekoTOpbIX BapuaHTax BorolleHus, L orcyrcrsyer, R! mpencrasnser coboil -
(CR°RY),-rereponnknoankun, u X npeacrasiser codoit O. B 1pyrux sapuaHTax BOILIOMEHHs, L
otcyreteyer, R! mpencrasmser coboii -(CRERY),-nmknoankun, u X npexacrasiser co6oii O.

B HeKOTOpbIX BapuaHTax Bomjomlenus, L orcyrcteyer, R! mpencranser coGoil —
(CR*R®)m-apun umu -CH=CH-apun, X npexcrasiser coboii O, u uu onus u3 Gz, Gs, Ga, Gs u Ge
He mnpexacTaBiaser coboii N. B HekoTOpbIX BapuaHTax Bomjomenus, L orcyrctyer, R!
npencrasisier co6oit (CR*R®)m-apun umm -CH=CH-apun, X npexacrasnser coboii O, 1 oxuH U3
G2, Gs, Gy, Gs u G mpexacraensier cobori N. B HekoTOphIXx BapuaHTax BOMUIOMEHUs, L
orcyrcteyer, R! mpencrasmser co6oit (CR*R®)m-apun umun -CH=CH-apun, X mpexacrasiser
coboit O, u nBa u3 Gz, G3, G4, Gs u Gs mpencranysiroT codoit N. B HekoTOphIX BapuaHTax
sornomenus, L orcyrersyer, R! mpencrasnser co6oit —(CR*R)m-apun umn -CH=CH-apun, X
npencTasiser coboii O, kaxbii Gy u Gy npencrasnser coboit N, Gs npeacrasnser coboii CR?,
Gs npencrasnsier coboit CR®, u G npencrasnser codoit CR®.

B HeKoTOpbIX BapuaHTax Bommomenus, L ortcyrctByer, R! mpencraBnser cooii -
(CR°RY),-rerepoapmn, X mpexncrasnser coboit O, u mu omgun w3 Gy, Gi, Gs, Gs u Ge He
npencrasnsier coboii N. B HeKOTOpHIX BapuaHTax Bomjomienus, L orcyrctyer, R!
npencrasnser coboii -(CRRY),-rerepoapun, X npencrasnser coboit O, u oqun u3 Gy, Gs, Gu, Gs
u Gs npencrasnsier coboii N. B HekoTOphIX BapHaHTax BormjomieHus, L orcyrcrsyer, R!
npencrasiser coboii -(CR°RY),-rerepoapun, X npencrasnser coboit O, u asa us Gz, Gs, Ga, Gs
u Ge mpenctapisioT coboil N. B HekoTOpbIX BapuaHTax BommomieHusi, L orcyrcrsyer, R!
npencrasusier coboit -(CRRY)y-rerepoapun, X mpencrasnster coboit O, kaxaerii G2 u G
npencTasnser coboit N, Gs mpencrasnser coboit CR®, Gs mpexncrasmsier coboit CR’, u Ge
npencrasusier coboii CR®. B HekoTOpbIX BapuaHTax BoIuomleHus, L orcyrcrsyer, R!
npencrasnser coboit -(CR®RY)o-rerepormxnoankun, X npexncrasiser codoit O, u vy oaus u3 G,
G3, Gs, Gs u Gs He mpencrasisier coboii N. B HEKOTOpbIX BapHaHTax BOIUIOLIEHMs, L
orcytersyer, R! npencrasnser coboit -(CRER),-rereponuknoankun, X npexacrasiser coboit O,
u onuH u3 0z, G3, Gu, Gs u Gs ipencrasisier coboii N. B HekoTophIX BapuaHTax BormomeHus, L
orcytersyer, R! npencrasnser coboit -(CRER),-rereponuknoankun, X npexacrasiser coboit O,
u aBa u3 o2, Gs, Gu, Gs u Gs mpencrasysiroT codoit N. B HekoTOphIxX BapuaHTax Bomuiomenus, L
orcytersyer, R! npencrasnser coboit -(CRER),-rereponuknoankun, X npexacrasiser coboit O,
kaxnaeiii G2 u G npexcrasnsier coboii N, Gz npencrasnser coboit CR?, Gs mpencrasnser coboii
CR’, u Ge npencrasnser coboit CR®.

B mo6oM BapuaHTe UM MpUMepe Borutomenus nsooperenns, R!, R2 R3 R* R* R3 RS,

R, R: L, X, Y1, Y2, Y3, Ga, Gs, Ga, Gs, Gs, R%, R?, R¢, R4 RS, Rf, R& RP' Ri RI, R RL R9 R’
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Rs, R, R*, R, R", R* RY, m, n, 0 U p, NPENCTaBJIEHHbIE B HACTOSIIEM JOKYMEHTE, MOKHO
KOMOMHMPOBAaTh C KaIbIM APYIMM BapUaHTOM WM MpuMmepoM Bommomenus R!) R?, R’ R*
R*® R3 R® R, R L, X Y1, Y, Y3, Go, Gs, Gs, Gs, Gs, R?, R?, RS, RY, R, Rf, R&, R", Ri, Ri, RK,
RL RY R’ RS, R, R* RY, R", R5, RY, m, n, 0 U p, Kak eciu ObI Kakaas KOMOMHALMsS ObLIA
OTIHCaHA CMENAIBHO U B OTJAEIBHOCTH.

Crnenyer moHMUMaTh, YTO €CIM HE VYKAa3aHO HWHOE, JEOOble BapHaHThl peaNn3aliy,
ONMCAaHHBbIE B HACTOALIEM JIOKYMEHTE, TaKH€ KaK BapHaHThl peajf3allfi, OIHCAHHBIC B
otrnoweHnu Gopmynsl (I), popmynsr (1) 1 popmynsr (I11), Takke OTHOCATCS K JIFOOBIM IPYyTrUM
¢dopMynaM, OmMMCaHHBIM B HacTosieM AOoKyMeHTe, Bkitodas Gopmynst (1), dopmyny (II) u
dopmyay (I1I).

B HexkoTOphIX BapHaHTaX BOIUIOIIEGHHUS, B HACTOSIIEM JOKYMEHTE IPENJIOKEHbI

COCAUHEHUA U UX COJIU, IPCACTABJICHHDBIC B Ta6J'II/ILIe 1.
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U 1X (papMareBTHYECKH MPHEMIIEMBIE COJIH.

Jlrobast ¢opmyna wiIM COEAVHEHHWE, TPEACTABJICHHbIE B HACTOSIIEM JTOKYMEHTE,
Hanpumep, Gopmyna (I), (II) umu (1), wu coenuuenus w3 TabmUIbl 1, MpenHA3HAYEHBI AJIS
00O3HAaUeHUs] COEOUHEHWUN, HMMEIOIINX CTPYKTYPhl, H300pa’ke€HHbIE JaHHOH CTPYKTYPHOU
dbopmysiol, a TakkKe HEKOTOPBIX BapHaHTOB wuim ¢opM. B wacTHOCTH, coemuHeHUs OO0
(hOpMyIJIbI, IPEACTABICHHON B HACTOSIIIEM TOKYMEHTE, MOTYT UMETh ACHMMETPUYHBIE [ICHTPHI U,
CJIEZIOBATENbHO, CYIIECTBOBATh B PA3JINYHBIX SHAHTHOMEPHBIX MM JUACTEPEOMEPHBIX (hopMax.
Bce onTuyeckue M30Mephl U CTEPEOM3OMEPBI COSNMHEHUN MPUBEACHHON o0mel (GopMybl, a

TaK:Ke UX CMECH B JIFOOOM COOTHOIIEHUN CHUTAIOTCS] BXOSIIUMH B 00BhEM YKa3aHHOH (POPMYJIBI.




74

Taxum oOpasom, mobast popmyina, MpeacTaBlieHHass B HACTOSIIEM IOKYMEHTE, MpeaHa3HaueHa
st 0o003HAYeHMs palieMarta, ONHOW wim 0Oojiee SHAHTHOMEpPHBIX (opMm, omHOUW wiu Oolee
aracTepeoMepHbIX (GopM, omHON muim Oosiee aTponu3oMepHbIX POpM M UX cMmecel B JH000M
cooTHomeHuu. Ecmm coemmnHenme wu3  Tabmumbel 1 u300pakeHO B ONpeneseHHOU
CTEPEOXMMHUYECKONH KOH(UTYpalMH, TO B HACTOSINEM NOKYMEHTE INpPENJIOKeHa Takke Jrodas
aNbTEPHATHUBHASI CTEPEOXUMHUUECKass KOH(PHUIypanus NAHHOTO COEAMHEHHs, a TaKXke CMeCH
CTEPEOU30MEPOB JAHHOTO COEAMHEHHs B JIOOOM cooTHomeHuH. Hampumep, eciam coennHeHue
u3 Tabmumpl 1 ©MeeT CTepeoLieHTP, KOTOPbI HAXOOUTCA B CTEPEOXUMHUYECKON KOH(pUrypauuu
«S», TO B HacTOALIEM JOKyMEHTE IPENJIOKEeH TakKe 3HAHTHOMEpP NaHHOIO COEAMHEHHUs, B
KOTOPOM YKa3aHHBIH CTEPEOLIEHTP HAXOAUTCS B CTEPEOXUMUIecKOol KoHpuryparun «Ry». Takum
ke 00pasoM, eclii CoenuHeHHe U3 TaOnmuubl | WMeeT CTepeOLeHTP, KOTOPBIH HAXOIUTCS B
KoHpurypaunu «R», TO B HacTOsIIEM NOKYMEHTE MNPEIIOKEH TAKXKE SHAHTHOMED JAaHHOTO
COEIMHEHUS B CTEPEOXUMHUYECKON KOHpUTyparmn «S». Takxke NpeasioxKeHbl CMECH COSTUHEHUS
B CTepeoXuMUYeckoi koHpurypamuu «S» u «R». Kpome toro, eciau coequnenune u3 tadbmuipn 1
uMeeT aBa WM Oojiee CTEPEOLEHTPOB, TO TPENCTABJICHBI TAKXKE JIOObIE SHAHTHOMEPHI WIIH
IracTepeoMeprl TaHHOTO coennHeHus. Hampumep, ecnu coenuHenue u3 tadiauubl 1 comepkut
NIEPBBII CTEPEOLIEHTP W BTOPOH CTEPEOLICHTP CO CTEPEOXMMUYECKMMHU KOH(pHrypauusmu «R» u
«R», COOTBETCTBEHHO, TO MPEACTABIEHbl TaK)XXe CTEPEOU30MEephbl MTAaHHOTO COEAUHEHMs,
UMEOIIYE MEPBBII U BTOPOH CTEPEOLICHTPhI CO CTEPEOXUMHUECKUMH KOHPHUTypauusMu «S» u
«S», COOTBETCTBEHHO, CO CTEPEOXHMMHUYECKIMH KOHPHUrypauusMu «S» u «R», COOTBETCTBEHHO,
U CO CTepeOXUMHUUECKUMU KoHpurypauusmu «R» u «S», coorBercrBenHo. Ecnu coenuHenne n3
TabmuIpl 1 COAEPIKUT MEPBBIN CTEPEOLICHTP M BTOPOH CTEPEOLIEHTP CO CTEPEOXMMHYECKUMHU
KOHpHUrypauussMu «S» U «S», COOTBETCTBEHHO, TO TPEACTABICHbI TAKXKE CTEPEOH3OMEPHI
JAHHOTO COENMHEHHUs, UMEOIINe MEepBblii U BTOPOIl CTEPEOLIEHTPbI CO CTEPEOXUMMUYECKUMU
koHpurypauussmMu «R» 1 «R», COOTBETCTBEHHO, CO CTEPEOXUMHUECKUMH KOHPHUTypauusaMu «S»
u «R», CcOOTBETCTBEHHO, W CO cTepeoxuMHUecKMMH KoH(purypamusmu «R» u  «S»,
cooTBeTcTBeHHO. Ecnm coennHenne u3 Tabmuipl 1 COmEp:KUT MEPBBIH CTEPEOLICHTP U BTOPOM
CTEPEOLIEHTP CO CTEPEOXUMHYECKUMHU KOoH(purypaumsmu «S» u «R», COOTBETCTBEHHO, TO
MPEACTAaBJIeHbl TaK)XKe CTEPEOM30MEpPbl JAaHHOTO COEAUHEHHs, HUMEIOLUe MepBbli U BTOPOH
CTEPEOLIEHTPbI CO CTEPEOXMMHYECKHMMH KOHurypaumsiMu «R» u «S», COOTBETCTBEHHO, CO
CTEPEOXUMHUYECKIMH KOHpUTryparmsiMu «R» u «R», COOTBETCTBEHHO, U CO CTEPEOXMMHUYECKIMHU
KOHpUTypauussMu «S» U «S», COOTBETCTBEHHO. AHAJIOTUYHO, €CJIU COeNUHEHUEe U3 TaOnuibl |
COJEP>KUT TEPBbIl CTEPEOLIEHTP U BTOPOH  CTEPEOLEHTP CO CTEPEOXUMHYECKUMU
koHpurypauusmMu «R» u «S», COOTBETCTBEHHO, TO MPEACTABIEHBI TAKKE CTEPEOHU3OMEPHI

JAHHOTO COEAVHEHUs, UMEIIIHNE IEPBbI U BTOPOM CTEPEOLIEHTPBI CO CTEPEOXUMUYECKUMHU
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KOHpHUrypauussmMu «S» 1 «R», COOTBETCTBEHHO, CO CTEPEOXMMHUYECKIMH KOHPUTyparusmMu «R»
u «R», COOTBETCTBEHHO, M CO CTEPEOXHMMHYECKMMHU KOHQUTrypauusMu «S» U «S»,
COOTBETCTBEHHO. KpomMe TOro, HEKOTOpbIE CTPYKTYpbl MOTYT CYIIECTBOBaTb B (opme
reOMETPUUECKUX H30MEPOB (T.€. LIMC M TPAHC-U30MEPOB), TAYTOMEPOB WIIM aTPOIIU30MEPOB.
Kpome Toro, moboe coenuHenue n3 Tadnumbl 1 mpeaHasHadyeHO sl 0OO3HAuYEHUs paleMara,
OZIHOM My OoJiee SHAHTHOMEPHBIX (OpM, OIHOW MK Oojiee TuacTepeoMepHbIX (HOpM, OIHOM
win Ooyee aTpomu3oMepHbIX (HOpM U HX cMeceil B moOoM cooTHoumeHuH. Kpome ToOrO,
HEKOTOpbIE CTPYKTYPBI MOTYT CYIIECTBOBATH B BHJIE I'€OMETPHUECKUX HU30MEPOB (T.€. IHC U
TPaHC H30MEpPOB), TayTOMepoB WM aTtponm3omepoB. Kpome Toro, mobas ¢dopmyna,
NpPEACTaBJICHHAs B HACTOsIEM JOKyMeHTe, Takass kak ¢opmyna (1), (II) wumm (IID),
npeaHa3HadeHa Al 0003HAYEHUsI THAPATOB, COJIbBATOB U aMOP(HBIX (POPM TaKUX COENUHEHHH
U UX CMecell, naske eciiu Takue (OpMbl He NIEPEUHCIICHbI B SIBHOM BHJIE. B HEKOTOPBIX BapHaHTax
BOIUIOLIEHNUS PACTBOPUTENDb MPENCTABNsAET COOOW BOAY, M COJIbBATBHI NPEACTABISIIOT COOOU
THIpPATHL

Coenunennst ¢popmynsl (I), (II) wmu (III) MoryT ObITH MONy4YEHBI W/HIU COCTABJICHBI B
KOMIO3ULIUIO B opMe (papManieBTHIECKU MPHEMIIEMBIX cojiei. PapMalieBTHIeCKH pUeMIIeMbIe
COJIU TIPEAICTABILIIOT OO0 HETOKCHYHBIE COJM COEAMHEHUs B (opMe CBOOOTHOTO OCHOBAHM,
KOTOpbIe 00sanaroT TpedyeMoli (hapMaKOJOTUYECKOW aKTHBHOCTBIO YKA3aHHOTO CBOOOIHOTO
OCHOBaHMs. B HEKOTOpPBIX BapHaHTax BOIUIOLICHUS, (apMALEBTHYECKH MPUEMIIEMbIE COJIH
BKJIFOYAIOT COJIM MPUCOEANHEHHS] KUCIIOT, MOJyYeHHbIE C HEOPTraHUIECKUMHU KUCJIOTAMHU, TAKUMHU
KaK XJOPHCTOBOJIOPOIHAs KUCIOTAa, OPOMUCTOBOJOPOIHAS KHCJIOTA, CEpHAasl KHCIOTA, a30THAs
KucioTa, pocopHas KUCIOTa U T.IL.; WIH MOJYYSHHbIE C OPraHUYECKUMHU KHCIOTAMH, TAKIMHU
KaK YKCYCHas KHCJIOTa, IIaBesieBasl KHCJIOTAa, MPONMHOHOBAsl KHCJIOTA, SHTApHAsl KHCJIOTA,
MaJIEMHOBAsl KHCJIOTa, BUHHAS KHCJIOTa B T.1. Heorpanu4nparomue npumeps! papManeBTHIeCKU
NPUEMJIEMBbIX COJIEH BKIIOYAIOT Cyabdarsl, mnupocynbdaTel, OucynbhaTel, CyIbpUTHI,
OuCynbpUTHI, docdarsr, mMoHoruapodochatsr, ourunapodocdarsl, meTadochatsl,
nupodocdaTsl, XJIOPUIbL, OPOMHUIBI, HOIUABI, alleTaThl, MPOMHUOHATHI, JEKAHOATHI, KaNpUJIaThI,
akpunatbl, (opMuaTel, H300yTHpAThI, KAmpoaThl, TIeNTAHOATBI, MPOMHONATBI, OKCAaJaThl,
MaJIOHAThI, CYKIHMHATBHI, cyOeparhl, ceOanuHaThl, (ymaparbl, MmaneaTsl, OyTHH-1,4-AHOATHI,
rekcuH-1,6-quoater,  OeH30aThl,  XJIOPOEH30aThl,  METHJIOSH30aThl,  JUHUTPOOEH30aTHI,
THOPOKCHOEH30aThl,  METOKCHOEH30aThl,  (Tamarel,  CyJab(pOHATHI,  METHUICYJIb(pOHATHL,
NpONMICYIb(oHAThI, Oe3unaTel, KCHIONCYIb(oHaThl, HadTanuH-1-cynbpoHaThl, HadTamnH-2-
cynbdoHaThl, 30U3MIAThI, (PEeHMIaueTaThl, (PEHUINPONUOHATHI, (EHMIOYTUPATDI, LUTPATHI,
JIAKTAThI, Y-TUAPOKCHOYTUPATHI, TIUKOJSATHI, TAPTPAThl U MaHIENAThl. B HEKOTOPBIX BapHaHTaX

BOIUIOLIEHNSA, (hapMaLEBTHUECKH NPUEMIIEMbIE COJM OOPa3yIOTCS NMPH 3aMEHE KHCIOTHOTO
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MPOTOHA, MPHUCYTCTBYIOLIETO B HMCXOJHOM COEAWHEHWH, Ha WOH MeTallla, HalpuMmep, HOH
IIEJIOYHOTO METAJlIa, WOH INEJIOYHO3EMENbHOIO MEeTallia WJIM HOH AFOMUHMHS, WM TMPH €ro
KOOPAWHAIIMK ¢ OpraHu4ecknM ocHoBaHueM. Cojy, MoNy4eHHble U3 (hapMaleBTHUECKU
MPUEMJIEMBbIX OPraHUYeCKMX HETOKCHYHBIX OCHOBAHWM, BKJIIOYAIOT COJIM IEPBUYHBIX,
BTOPUYHBIX M TPETHYHBIX aMUHOB, 3aMEIIEHHBIX AMHHOB, BKJIIOYAs MPUPOIHBIE 3aMEl[eHHbIC
AMUHBI, TUKIIMYECKIX aMUHOB M OCHOBHBIX MOHOOOMEHHBIX CMOJI, TAKUX KaK HU30MPOIUIAMUH,
TPUMETWJIAMUH,  JOUATWJIAMUH,  TPUITWIAMUH,  TPUIPOMNMJIAMUH,  OSTaHOJAMUH,  2-
OUSTUJIAMUHOSTAHOJ, TPOMETAMHH, TPUMETAMUH, AWIHMKJIOTeKCHJIAMUH, KO(EeHH, MNPOKaWH,
runpabaMuH, XOJuH, OeTaWH, OSTUJICHIUAMUH, TJIOKO3aMUH, N-3TWITTIOKAaMUH, N-
METWITJTFOKAMUH, TEOOPOMHH, TYpPUHBI, TMUNEPAsHH, NUHEPUANH, N-3TUINHIECPUANH,
MOJIMAMUHHBIE CMOJIbI, AMUHOKHUCJIOTHI, TaKWe KaK JIU3WH, apTUHUH, TUCTHIWUH U T.1. [IpumMepsl
(dapMalleBTHUECKU TPUEMJIEMBIX COJiell TMPHUCOSAVMHEHHs] OCHOBAaHWH BKIIIOYAIOT  COJIH,
MOJIyYEeHHBbIE U3 HEOPTAHUYECKIX OCHOBAHUH, TaKUE KaK COJIM HATPUS, KaJIUsl, JTIUTHS, aMMOHHSI,
KaJIbI[Us, MarHus, Jkejie3a, MHKA, MEIH, MapraHila, aJJIOMUHUS U T.1. B HEKOTOPBIX BapuaHTax
BOIUTOIICHUSI, OPTAHUYECKHUE HETOKCUYHBIE OCHOBAHHMSI MPENCTABJISIIOT CO00N L-aMUHOKUCIIOTHI,
Takue Kak L-nu3uH u L-aprunus, TpomeramuH, N-3THIMIHOKAMUH W N-METHITIFOKAMUH.
IIpuemiemble HEOpPraHWMYECKWE OCHOBAHMS BKIIFOYAIOT THIPOKCHUI AFOMUHUS, THAPOKCUM
KaJIbIUs, THAPOKCUA Kajusi, KapOOHAT HATpws, TMAPOKCUI HaTpwsi U T.I. llepeueHp nmpyrux
MOAXOIAINX (papMaleBTUYECKH MPUEMIIEMbIX COJIeH MpencTaBjieH B nmyOmukanuu Remington,
Pharmaceutical Sciences, 17¢ wu3manme, Mack Publishing Company, HWcron, 1mrar
IlencunbBanusi, 1985,

Jlnst coeVHEeHUsI, OMUCAHHOTO B HACTOSIIEM JOKYMEHTE, KOTOPOe COAEP KUT OCHOBHOM
aToOM a30Ta, (papMaleBTUYECKH MPUEMIIEMasi COJIb MOKET OBbITh TOJyYeHa JFOOBIM TOAXOASIAM
crocoOOM, HM3BECTHBIM B JAaHHOW 00OJacTH TEXHUKH, Hampumep, oOpaboTkoil cBOOOIHOTO
OCHOBAHMSl HEOPraHWYECKON KHCJIOTOW, TakOH KaK XJIOPUCTOBOJOPOAHAsT  KHUCJOTA,
OpPOMHCTOBOIOPOAHASL KUCIIOTA, CEpHAsl KHUCIOTA, CYlIb(paMUHOBAs KHCIOTA, a30THAs KHUCJIOTA,
OopHas kucnora, pocopHast KUCIOTa U T.11., WIK OPTaHUYECKON KHCIIOTOH, TaAKOW KaK YKCYCHAst
KUCJIOTA, (PEHMITyKCYCHAsi KUCIIOTA, MPOMMOHOBAsI KUCJIOTA, CTEAPUHOBAs KHCIOTA, MOJOYHAsS
KHCJIOTa, AaCKOPOMHOBAs KHUCJIOTA, MAJIEMHOBAs KHUCJIOTA, THIPOKCUMAJIEHHOBAsS KHCJIOTA,
WU3€TUOHOBAsl KHUCJIOTA, SHTApHAs KHUCJIOTA, BaJiepUAHOBAs KHUCJIOTA, (ymMapoBas KHCIOTA,
MaJIOHOBasl KHUCJIOTA, MUPOBUHOTPAJHAS KHCIOTA, LIaBeNieBash KHUCIOTA, TJIMKOJIEBasi KHUCJIOTA,
CAJIMLIUJIOBAsT KHUCJIOTA, OJIEMHOBAsl KHUCJOTA, MAJbMUTHHOBAs KHCJIOTA, JIAYPUHOBAs KHUCIIOTA,
MUPAHO3UIUJIOBAST KUCIIOTA, TaKash KaK TIFOKYPOHOBAs KHUCJIOTA WJIH TaJaKTypPOHOBAsl KUCIIOTA,
anb(a-rUAPOKCUKHUCIIOTA, Takash KaKk MHUHIAJIbHAs KUCJIOTA, JIMMOHHASI KUCJIOTA WJIM BUHHAs

KHCJIOTA, AMHUHOKHCIJIOTA, TakKad KakK achaparuiHoBass KHUCJIOTa WU T[JIIyTapoBass KUCJIOTA,
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apoMaTuJecKas KHUCJIOTa, Takas Kak OeH30HHas KHUCJIOTa, 2-alleTOKCUOEH30MHasi KHCIIOTa,
HaTOHHAsT KHCIOTAa WM KOPWUYHAs KHUCJIOTa, Cyidb(OHOBas KHUCIIOTa, Takas Kak
JTaypuiIcyIb(OHOBAsE KUCIIOTA, M-TOJYOJICYIb(QOHOBAsT KHUCJIOTA, METAHCYJIb(POHOBAs KHCIOTA,
OeH30JICYIb(OHOBAST KHUCIOTA, STAHCYIb(POHOBAsI KUCIOTA WU 3TAHAUCYIH(POHOBAS KHCIOTA,
WIH JTIO0OH COBMECTHMOM CMECBIO KHMCJIOT, TAKOW KaK CMECH, ONMCAHHBIE B ITPEICTABICHHBIX B
HACTOSIIIEM JOKYMEHTE MpuMepax, U JIOOOH APYrod KHUCJIOTOH M HUX CMEChI, KOTOpBIE
CUUTAIOTCS KBUBAJICHTAMH WJIM NIPUEMJIEMBIMH 3aMEHUTENSIMU B CBETE OOIIEro ypOBHs 3HAHHH
B JTAHHOM TE€XHOJIOTUH.

IIpemnoxeHHble BapUaHTBl BOIUIOINEHHS, TAaK)KE€ OTHOCATCS K (hapMaLeBTHUECKH
NPUEMJIEMbIM TPOJIEKAPCTBAM COEAMHEHU, ONMHUCAHHBIX B HACTOSILIEM JOKYMEHTE, a TakXKe K
crioco0aM JIeYeHHUs! C MPUMEHEHHEM YKa3aHHBIX (hapMalleBTHUECKH MPUEMIIEMBIX MPOJIEKAPCTB.
TepMuH «IIpoOJEKapCTBO» O3HAYAET MPEAIIECTBEHHUK YKA3aHHOTO COEAMHEHUs], KOTOPBIH Tocie
BBEICHUSI CyOBEKTY 00pasyeT yKa3aHHOE COENMHEHHE in VIVO MOCPEICTBOM XMMHUYECKOrO WU
(pU3NONOrHIECKOro MPOLECcCa, TAKOTO KaK COJBBOJM3 MM (DEPMEHTATHBHOE PaCIICTUICHHUE, UIIH
B (DU3MOJIOTHUECKUX YCJIOBHMAX (Hampumep, TPH  BO3NEHCTBHMM HAa  IPOJIEKAPCTBO
¢usnonornueckoro pH oHo mpespammaercss B coenuHenue popmyinnl (I)). «PapmaueBTHdecKu
NpUEMJIEMOE MPOJIEKAPCTBO» NPEACTABIsIET COOOH MPOJIEKapCTBO, KOTOPOE  SIBISIETCS
HETOKCUYHBIM, OMOJIOTHYECKH ITEPEHOCUMBIM U HHBIM 00pa30M OHOIOTHYECKH MOIXOMSLINM IS
BBeIeHUs CyObekTy. MiumoctpatuBHbIE CHOCOOBI BBIOOpAa M TOJYYEHHUS] MOIXOASLINX
NPOJIEKAPCTBEHHBIX TPOU3BOAHBIX OmnucaHbl, Hampumep, B “Design of Prodrugs”, pen. H.
Bundgaard, Elsevier, 1985.

IIpemnoxeHHble BapUaHTBl BOIUIOINEHHS, TAaK)KE€ OTHOCATCS K (hapMaLeBTHUECKH
AKTUBHBIM MeTabOJIMTaM COETUHEHHH, OMMCAHHBIX B HACTOSIEM JOKYMEHTE, U K MPUMEHEHHIO
TAaKUX MeTabOIMTOB B CIIOCO0Ax, MPENJIOKEHHBIX B HACTOSIIEM JOKYMEHTe. « DapMarieBTHIECKH
aKTUBHBIH MeTaboNuT» O3Ha4aeT (apMaKOJOTMYECKH AaKTHBHBIH MNPOAYKT MeTadoiu3Ma B
OpraHu3Me COeIUHEHMs, OIIMCAHHOTO B HACTOSIIIIEM JTOKYMEHTe, WU ero coyu. IIponekapcTsa u
aKTUBHBIE METaOOUTBI COEAWHEHHUs] MOTYT OBITh OINpPENeNeHbl NPU MOMOIIHM CTaHAAPTHBIX
TEXHOJIOTUH, N3BECTHBIX WM JOCTYITHBIX B JaHHOW oOnactu TexHukd. Hampumep, cm. Bertolini
et al., J. Med. Chem. 1997, 40, 2011-2016; Shan et al., J. Pharm. Sci. 1997, 86 (7), 765-767,
Bagshawe, Drug Dev. Res. 1995, 34, 220-230; Bodor, Adv. Drug Res. 1984, 13, 255-331;
Bundgaard, Design of Prodrugs (Elsevier Press, 1985); u Larsen, Design and Application of
Prodrugs, Drug Design and Development (Krogsgaard-Larsen et al., pen., Harwood Academic
Publishers, 1991).

dapmareBTHIeCKie KOMIIO3ULIUH

Jlnis mpuMeHeHus AJisl iedeHust, papMareBTudeckass KOMITIO3UIHSI COTJIACHO HACTOSIIEMY
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n300pETEHNI0 CONEPKUT 1O MEHbIIeH Mepe onHo coenuHenue Qopmyner (I) wmm ero
(apMareBTHUECKH TPUEMIIEMYIO COJIb. PapMaLieBTHUECKHE KOMITO3ULH MOTYT AOTMOJHUTEIBHO
cozepKaTtb ONHO WMiM Oosiee (papMaleBTUYECKH MPHUEMJIEMbIX BCIIOMOTATENbHBIX BELIECTB.
«®@apMaLeBTUUECKH TPUEMIIEMOE BCIIOMOTaTEIbHOE BELIECTBO» MPEACTABIsIET COOOH BELIECTBO,
KOTOpOE SIBJIIETCS] HETOKCHYHBIM M UHBIM 00pa3oM OMOJIOTHYECKH MOIAXOISAIINM ISl BBEICHUS
cyOobekTy. Takue BCIOMOTaTeNbHBIE BELIeCTBA OONIErdal0T BBEICHUE COCTUHEHNH, OMTMCAHHBIX B
HACTOSILIIEM  JOKYMEHTe, U COBMECTHMMbl C AaKTUBHbIM HUHrpeaueHtoMm. Ilpumepsi
(apMareBTHUECKH TPUEMIIEMbIX BCIOMOTATENIbHBIX BEIECTB BKIIOYAIOT CTAaOMIM3aTOPHI,
CMa3bIBAIOLINE BELIECTBA, MOBEPXHOCTHO-AKTUBHBIE BEIIECTBA, Pa30aBHUTENH, aHTHOKCHIAHTBI,
CBA3YIOLIME BELIECTBA, OKPALIMBAIOLINE areHThl, HAMOJIHUTEH, SMYJIbraToOpbl WM areHThl AJis
MonudUKaMi BKyca. B HEKOTOPBIX BapHaHTaxX BOILIOLICHMs, (papMalleBTUIECKUE KOMITO3ULIIH
COTJIACHO IpEe/CTaBJIeHHbIM BapHaHTaM BOILIOLIEHUS SIBJSIOTCS CTEPUJIBHBIMU KOMIIO3ULIMSIMU.
dapmaneBTHYECKHEe KOMITO3UIMU MOTYT OBITh TMOJYYEHbl C NPUMEHEHHEM TEXHOJOTHIM
KOMIAyHIUPOBAHUS, U3BECTHBIX UJIH AOCTYITHBIX CHEHAIICTAM B JaHHOH OOJIAaCTH TEXHUKH.

CrepunbHble KOMIO3MLIMU TakXe NPENyCMOTPEHbl MPEAJIOKEHHBIMH BapHUaHTaMU
peanu3aluy, BKJOYAas KOMIIO3ULMH, KOTOpPbIE COOTBETCTBYIOT HALMOHAJIBHBIM WU MECTHBIM
HOPMAaTHUBHBIM JOKYMEHTaM, YCTAHABJIUBAIOLINM TPEOOBAHUS K TAKUM KOMIIO3HLIUSIM.

®dapmalieBTUUECKHE KOMIIO3ULMM U COEIMHEHHs], ONMCAHHbIE B HACTOSIEM JOKYMEHTE,
MOTYT OBITh COCTaBJIEHBI B JIEKAPCTBEHHBIX (POPMAaX PACTBOPOB, SMYJIbCHHA, AUCTEPCUH WIIH
KOMIIJIEKCOB BKJIIOUEHHS], TAKUX KAK KOMILJIEKCh] BKIIOUEHHUs LIUKJIOAEKCTPUHOB, B MOIXOIAIINX
(apMaleBTHUECKUX PACTBOPUTENSIX WM HOCUTENSIX, WJIM B (OpMe THIIOJIb, TaONETOK,
MAacTUJIOK, CYNIIO3UTOPUEB, callle, Apake, rpaHyJl, MOPOLIKOB, NOPOLIKOB JUIsl Pa3BeACHUs WU
Karcyj, BMECT€ C TBEPABIMH HOCHUTEISIMH B COOTBETCTBHH CO CTaHOAPTHBIMHU CrocoOamw,
U3BECTHBIMH B OOJIACTH TIOJYYEHHUS] PA3JIMYHBbIX JIEKAPCTBEHHBbIX (opMm. PapmaneBTHUECKHE
KOMIIO3ULIUH, COTJIACHO MPEIUIOKEHHBIM BapHUaHTaM BOIUIOLIEHMS, MOXKHO BBOJUTH OOBIYHBIM
crocoOOM JOCTaBKH, TaKHM KakK IEPOPATbHBIN, MapeHTepPaNbHbIH, PEKTAJbHBIN, HA3aJbHBIMH,
MECTHBI WIH O(]TaIbMONOTHYeCKUH Crnocod BBENEHHs, WHJIM TOCPEACTBOM HHrajsinuu. B
HEKOTOPBbIX BapUaHTax BOIUIOIIEHHS, KOMIIO3ULUU COCTaBJIEHbl [JIsi BHYTPUBEHHOTO WU
NEPOPAIbHOIO BBEACHMUS

Jlnsg nepopanbHOrO BBEAEHUsS COEAMHEHMs, COINIACHO IPEeJIOKEHHbIM BapHUaHTaM
BOILUIOLIEHHS, MOTYT OBbITh NIPEACTABJIECHBI B TBEpAOH (PopMe, TaKOH Kak TaOyeTKa UK Karcyna,
WIM B BUJIE PacTBOpa, 3MYJIbCUM WIM CyCHeH3UHU. [[j1s1 mosydeHus! nepopanbHbIX KOMIIO3ULIUN
COEIMHEHUS], COTIIACHO MPEIOKEHHBIM BapHAHTaM BOIUIOIIEHHUS, MOTYT ObITh COCTABJICHbI IS
obecrnedeHust 103bl, Hanpumep, oT npudmuzuTensHo 0,01 1o mpubnusurenbHo SO MI/KT B CYTKH,

win ot npubnusutensbHo 0,05 no npubnausutensHo 20 MI/Kr B CYTKH, HUIM OT MPUOIU3UTEIHHO
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0,1 mo npubmmsurenvHo 10 mr/kr B cyTtku. TabnmeTku s MEpPOPANbLHOTO MPHUEMA MOTYT
CONlep’KaTh AKTUBHBIM WHTPeAUeHT(bI), CMEIIAHHBI C COBMECTUMBIMH (hapMarleBTHUECKU
MPUEMJIEMbIMH BCIIOMOTATEJIbHBIMUA BELIECTBAMH, TaKUMH KakK pa30aBUTENH, Pa3pbIXIIUTEINH,
CBSI3YIOIINE ar€HThl, CMA3bIBAIOIINE ar€HThI, MOACIACTUTEIH, apOMAaTU3aTOPbI, OKPALTHBAIOIIHIE
areHThl U KOHCepBaHTHL [loaxoasimue WHEPTHBIE HAMOJIHUTEIN BKJIFOYAIOT KapOOHAT HATPUS U
Kanbuus, ¢ochaT HATPUS W KaJbIHs, JAKTO3y, Kpaxmall, caxap, TJIFOKO3Y, METHIILEIUII0NO03Y,
cTeapaT MarHusi, MaHHUT, copbur u T.n. WIUIIOCTpaTUBHBIE KHUIKHE TEePOpPATbHBIC
BCIIOMOTaTENIbHBIC BEIIECTBA BKJIOYAIOT 3TAHOJ, TJIULEPUH, BoAy W T.m. HmmocrpaTuBHbIe
Pa3pBIXJIUTEIM  TPEACTABISIIOT ~ coOod  kpaxman,  nojuBuHmWImupponunon  (PVP),
KPaxMaJrJuKOJIAT HaTpus, MUKPOKPHUCTAJUIMYECKYIO LIEJUII0I03Y U aJbI'MHOBYIO KHCJIOTY.
Cesizyromue areHTbl MOTYT BKJIIOUATh Kpaxman U skenaThH. CMa3bIBarOLIMN areHT, MPH €ro
HAJIMYUH, MOKET MPEACTABIISATh COOOM cTeapaTr MarHus, CTEAPUHOBYIO KUCJIOTY WK TaibK. [lpu
HEOOXOMUMOCTH, TaOJNIeTKU MOTYT HWMEThb TMOKPBITHE U3 TAaKOro MaTepuana, Kak
[NIMLEPUIMOHOCTEApaT WM TIULEepUIIiucTeapar, s 3aAepKKH YCBOEHHUS U3 JKENTyAO4YHO-
KUIIEYHOTO TPAKTA, UJIH MOTYT OBITh MOKPBITHI SHTEPOCOTOOMIBHBIM OKPBITHEM.

Kancynbl nisi mepopalibHOTO BBENCHHSI BKJIIOYAIOT TBEPIbIE M MSTKHE JKEJIATUHOBBIE
KarcyJpl. J{Jisi mojydeHus: TBEPIBbIX KENATUHOBBIX KAaICyJl aKTHBHBIM HHTPEIUEHT(bI) MOKET
OBITH CMEIaH ¢ TBEPABIM, MOJYTBEPABIM WIH KUIKUM pa30aBuTeeM. MsIrKue KeTaTHHOBBIC
KarCyJibl MOTYT OBITh MOJIy4Y€Hbl CMEUIMBAHUEM AKTHMBHOTO WHTPENUEHTA C BOJOH, MaciioMm,
TaKUM KaK apaxuCOBOE MAcCJiO WJIM OJIMBKOBOE MACJIO, SKHIKUM TapadUHOM, CMEChI) MOHO- U
OUTJULEPUIOB KOPOTKOLEMOUEUHBIX JKUPHBIX KUCIOT, MOJMUAITHiICHraukojaeM 400 wnn
MPOMHJICHT JINKOJIEM.

YKunkocTu uisi mepopalibHOTO BBENEHUS MOTYT ObITh B (pOpMe CyCHEeH3UH, PacTBOPOB,
SMYJIbCUH WU CUPOTIOB, WJIM MOTYT OBITh IMO(DUIM3UPOBAHBI U TIPEICTABIICHBI B (popMe CyXoro
MPOAyKTa JJisl pa30aBIeHUs] BOJOW WJIM APYTUM MOIXOASIIIUM HOCUTEIEM Tiepe]] MPUMEHEHUEM.
Takue *KuaKue KOMIO3HUIMHA MOTYT HEO0s3aTeIbHO COAePKaTh. (hapMalleBTUYECKH TIPHEMIIEMbIS
BCIIOMOTATENIbHbIE BEIIECTBA, TAaKWE KaK CYCIEHAMPYIOIIME areHThl (Hampumep, CcopOwr,
METHIILIEIUII0N03a, anbruHaT HaTpus, JKEJaTHH, IUJIPOKCUATUIILIEIIIIONO03A,
KapOOKCHMETHIILEIUTION03a, Tellb CTeapar aJOMUHHS U T.I1), HEBOAHbIE HOCHUTENH, HaIpUMep,
Macio (HampuMep, MHHAAJIBHOE Macio WM (PPaKIMOHHPOBAHHOE KOKOCOBOE MAcCIoO),
MPOMUJICHTJIMKOJIb, STUJIOBBIN CITUPT WM BOJY, KOHCEPBAHTHI (HAMPUMEDP, METHJI- UJIH MPOIHJI-
M-THIPOKCUOEH30aT WIN COPOMHOBYIO KUCIIOTY); CMAUYMUBAIOIIHNE areHThI, TAKUE KaK JICIUTHH, U
pu HEOOXOIMMOCTH apOMATHU3aTOPhI HITH OKPALTUBAOIIINE areHTHI.

Komnosunmy cOriacHO HacTosimeMy HW300pEeTEHHI0 MOTYT OBITh COCTaBJICHBI ISt

PEKTaNBbHOTO BBEACHUS B (hOpMe CyMImo3uTOpreB. [[j1si mapeHTepalbHOTO IPUMEHEHHsI, BKITIOYast
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BHYTPHUBEHHBIN, BHYTPUMBILICYHbBIN, HHTPAIEPUTOHEAbHBIN, HHTPAHA3AJIbHBIN WIH MOAKOXKHBIN
crocoObl BBEACHUS, ar€HTHI, COTJIACHO IMPEUIOKEHHBIM BapUaHTaM BOIUIOIIECHHUS, MOTYT OBITh
NPEACTaBICHbBl B CTEPUJIBHBIX BOJHBIX pPACTBOpPaX WIM CycHneH3wsx, 3a0ydepeHHbIX a0
noaxozasmero pH 1 M30TOHMYHOCTH, WK B MapeHTepanbHO npuemiieMoM macie. Ilogxoaamue
BOJIHbIE HOCHUTEJN BKJIKOYAKT pacTBOp PuHrepa M M30TOHMYECKUH PacTBOP XJIOPUAA HATPUS.
Taxue ¢Gopmbl MOTYT OBITH TPEACTABICHBI B €AWHUYHON JIEKAPCTBEHHOW (popme, Takol Kak
aMIyJIbl UM OJHOPA30Bble YCTPOMCTBA Al MHBEKIMH, UM B MHOTOIO30BBIX (pOpMax, TaKUX
KakK (pITAKOHBI, U3 KOTOPBIX MOYKHO M3BJIEKATh COOTBETCTBYIOIIYIO 103y, WJIM B TBEPIOH (PopMme,
wid B GopMe MPEenKOHIEHTPATa, KOTOPBIH MOKHO MCITOJIb30BATH ISl MOJYYEHUS JIEKAPCTBEHHOM
¢dopmbl st nHBEKIHA. MIuTrocTpaTuBHBIE 03B! U HHPY3UH COCTABISIOT OT MPUOIHU3UTENBHO
1 mo 1000 MKI/KI/MUH. areHTta, CMEIIaHHOTO C (PapMaLeBTUYECKUM HOCHUTENEM, B TECUCHHE
MepPUOJa BPEMEHH OT HECKOJIbKUX MUHYT 10 HECKOJIBKUX JTHEH.

JUIs Ha3aIbHOTO, WHTAJSIIMOHHOTO WJIM TEPOPAbHOrO BBEACHUS, (apMaleBTHUECKHE
KOMIIO3ULIUK COTJIACHO HACTOSIIEMY H300PETEeHHI0 MOXHO BBOAHMTb C HCIIOJIb30BAHUEM,
HaTIpUMep, JIEKAPCTBEHHOM (POPMBI CIIpesi, TAKXKe CoepsKamel MoaXOAsIUNA HOCUTETb.

JInsi MeCTHOro MNPUMEHEHMs, COEQUHEHUs, COIJIaCHO MpPEAJIOKEHHBIM BapHaHTAM
BOIUIOLIEHHS, MTPEANIOYTUTENBHO COCTABIIEHBI B (JOPMY KPEMOB WJIM Ma3el, MM aHAJOTHYHOTO
HOCUTEJS, MOAXOAAIIErO AJIi MECTHOTO NpUMeHeHus. [[JI1 MeCTHOrO NpUMEHEHUs], COSUHEHUs
COTJIACHO HACTOSIIIEMY M300PETEHHIO MOTYT OBITh CMELIaHbI ¢ (PapMaleBTUYECKUM HOCUTENIEM B
KOHIeHTpauuu ot npubnmsurensHo 0,1% no mnpubnusurensHo 10%  nexkapcTBEHHOTO
COCIOMHEHUS OTHOCHTEIBHO HOcuTeNs. B apyrom crocobe BBEAEHHS areHTOB COTJIACHO
NPEJIOKEHHBIM BapHaHTaM BOIUIOIIEHUS MOXKHO HCIOJB30BaTh JIEKAPCTBEHHYIO (QopMy
TUTACTBIPST Tt OOECTIeUeHHsI TPAHCAEPMAIIbHON TOCTABKHL.

B koHTEkCTe€ AAaHHOINO NOKYMEHTA, TEPMHHBI «JIEYUTBY» WU JIEUYECHHE» BKIIOYAIOT U
TIPEBEHTUBHOE», U «paguKalbHOE» jedeHue. «IIpeBeHTHBHOE» JeueHue O3HA4aeT 3aIEPKKY
pa3BuTHs 3a00yeBaHUs, cUMITOMA 3a00JI€BaHUS M MEIUILMHCKOTO COCTOSIHUS, TOIAaBJICHUE
CHUMIITOMOB, KOTOpBIE MOTYT BO3HHKAaTh, 3aMeIUICHHE YCYTyOJIEeHHS WM MpPOrpecCHPOBAHHS
3a00JIeBaHUs, PACCTPOMCTBA WJIM CHMIITOMA, WM CHIDKEHHE PHUCKA PAa3BUTHS WINM PELUINBA
3a0oneBanust WM cumnroMa. «PamukanbHOe» JieueHHe BKIHOYAET CHIJKEHUE TSKECTH WIIH
CIEp’)KUBAaHUE YCYryOJIEHUsS! CYIIECTBYIOINEro 3a00JIeBaHMs, CUMITOMA HJIM MaTOJOTMYECKOTro
cocrostHusA.  TakuMm o0pa3oM, JiedueHHe BKJIOYAaeT OOJerdeHne WM MpeJoTBpalIeHHe
yCyryONeHnst CYIIECTBYIOIIUX CHMITOMOB 3a00JI€BaHUs, MPENOTBPALIEHHE BO3HHUKHOBEHHS
JOTIOJIHUTENbHBIX ~ CHUMIITOMOB, OOJIErYeHHe WM NPEAYNPEeXIeHHEe MEePBONPUUNHHBIX
CHUCTEMHBIX TPUYHUH CHMIITOMOB, 3aMeIJIeHHe pPacCTpoiicTBa WM 3a00JeBaHUs, HAIMPHUMED,

OCTAHOBKY pa3BHUTHUSI pPAacCTpoiicTBa win 3aboyeBaHus, OOJErdeHue paccTPONCTBA WM
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3a00JIeBaHNs, UHUIMAITUIO PErPECCUU PACCTPOMCTBA MM 3a00JIeBaHuUs, OONerYeHHe COCTOSTHUS,
BBI3BAHHOTO 3a00JIEBAHUEM WJIM PACCTPONCTBOM, HIIM NMPEKPAIIEHHE CUMIITOMOB 3a00JIEBaHHUS
WUJIN PACCTPOMNCTBA.

TepMuH «CyOBEKT» OTHOCHUTCS K MIIEKOTIMTAIOIIEMY MALUEHTY, HY>KAAIOLIEMYCSl B TAKOM
JIEUEHUH, TAKOMY KaK 4eJIOBEK.

UnmoctpaTuBHble  HEHpoaereHepaTUBHbIE 3a00JI€BaHUs, KOTOPbIE MOTYT  OBIThH
TepaneBTuIecKoil Muenbo st Moayisitopos mytd PI3SK-AKT-mTOR, sxmouaror 60ne3Hb
Anbureiimepa, OonesHb IlapkuHCOHA, JIOOHO-BUCOYHYIO JEMEHIIMIO, NEMEHLHI0 C TeJbLAaMH
Jlesn, nmemeHumio PD, MHOXXECTBEHHYIO CHUCTEMHYIO aTpo¢uto, Ooye3Hp XaHTUHITOHA W
amurpoduyecknii  OokoBoil  ckiepo3. IlommMo  HelponereHepaTHBHBIX  PacCTPOMCTB,
coenuHeHusi, kotopble MmonayaupyroT nyTth PI3K-AKT-mTOR, Takxe MOryT HaxoguTb
NpUMEHEHHEe U JICYeHUsl paka (B YAaCTHOCTH, MPEACTATEIbHOW JKEeNe3bl, TOJCTOW KHIIKH,
MOJKETYIOYHOM JKejie3bl U Touek), nHpekumii, Oonesan KpoHa, cepmednHbix 3a0ojieBaHUN U
CTapeHwusl.

B opHom acmekre coeamHeHHsT W (apMaleBTUYECKHE KOMIIO3ULIUU  COTJIACHO
HacTosIIeMy u3o0pereHuto crnenuduueckn HamnpasieHHO Bo3aencTByOT Ha PI3K, AKT w/wnu
mTOR. Tak, ykazaHHble coeaMHEHUs W (papMaleBTUYECKHE KOMITO3UIMH, ITOCPEICTBOM
MpeIOTBpALEHHs], peBepCUpoBanus, 3amenierns win nHruouposanus mytu PI3K-AKT-mTOR,
MOTyT O0ecrne4ynBaTh JICUSHHE ACTEHEPATHBHBIX HEBPOJIOTHUECKUX 3a00JIeBaHWMH, CBSI3aHHBIX
WIA BbI3BAaHHBIX HAPYLIEHHEM PEryJsIIuH ayTodaruy, HampuMep, TaKUX KaK HEeJOCTATOYHBIH
KJIMpeHC OEJKOBBIX arperaroB W/WJM TOBPEKACHHBIX OPTaHesUI, HEAOCTATOYHAS aKTHBALIHS
MeXaHH3Ma BBDKMBAHHUS TE€HHOW OSKCIIPECCHH /WM  HEOOCTATOYHOCTb  KJIETOYHOTO
sHeprerudeckoro Oamanca. IlpeamodrurenbHO, CrocoObl COTJACHO HACTOSIIEMY H300pETEHHIO
HaTpaBJIEHbI HAa HeWpoIereHepaTHUBHbIC 3a0ojeBaHms], cBsi3aHHble ¢ kKackagom PI3K-AKT-
mTOR. B mnpennoyTuTenpHbIX BapHAaHTAX BOIUIOLICHHUS, MPEIJIOKEHHBIE CIIOCOOBI JICUSHHS
HampaByieHbl Ha OonesHp IlapkuHcona, Oose3Hb AJblreiimepa, Oose3nbp Tenenr Jlew,
MHOJKECTBEHHYIO CHCTEMHYIO aTpouio Hiau Oosie3Hb XaHTHHITOHA. B npyrux BapmaHTax
BOILUIOLIEHHSI, CIIOCOOBI, COTJIACHO HACTOSILIIEMY H300PETEHHIO, HAIPaBJICHbI HA TepudepruIecKre
JereHepaTuBHble paccTpoiicTBa, cBs3aHHble ¢ kackagoM PI3K-AKT-mTOR. B HekoTopsix
BapHAHTAX BOIUIOIIEHUS, NPEASIOKEHHBIE CIIOCOOBI JISUEHNsT HAIpaBiieHbl Ha Oone3Hb [lamkera,
oonesup I[Ilapko-Mapu-TyTra, nOereHepanur KEJNTOTO MATHA WIA  KapAUOMHUOMATHIO.
CoenuHeHnst, KOMIO3ULIUU U CIIOCOOBI COTJIACHO HACTOSIIEMY H300PETEHUIO TaK)KE UCTIONB3YIOT
IUIl  YCTPAaHEHUs] Pa3pyLINTEIbHOrO ACHCTBUS, HMHIHOMPYIOIEro ayTodaruro, TaKoro Kak
HEIOCTATOYHBIN KIMPEHC OEJIKOBBIX arperaTtoB WM MOBPEKISHHBIX opraneiul. HecMoTps Ha To,

YTO HACTOALICE I/1306peTeHI/Ie HE OrpaHU4€CHO KaKUM-JIHOO KOHKPETHBIM MEXaHHU3MOM HeﬁCTBHﬂ,
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pasperynsiius ayToaruu MpearnoioKUTEbHO 00yClIoBieHa anb(a-CUHYKIEMHOM W/Win OeTa-
aAMHJIOHIOM.

B cnocobax, cormacHO TNpEeNyIOKEHHBIM BapHaHTaM BOIUIOLIEHMs, «3(PPeKTHBHOE
konuuectBo» wmoxayistopa PI3K-AKT-mTOR o3HadyaeT KOJWMYeCTBO, JOCTATOYHOE AJis
usmenenuss  ocopunupoBanusi komnoHeHToB nyTH  PI3K-AKT-mTOR, wusmenenus
SKCIPECCHH  T€HOB  BBDKMBAHUS,  PETYJIUPYEMBIX  YKAa3aHHBIM  IyTeM,  YJIYYLISHHS
SHepreTudeckoro OajaHca KIIETKH, VBEJIWYEHUS MapKepoB ayToaruu W/WUIM CHUKEHUS
HAKOTUIEHHsT OEJIKOBBIX arperartoB. M3mepeHHe OJHOTO MM OoJjiee M3 YKAa3aHHBIX MapKepOB
moaynupoanusi mytu PI3K-AKT-mTOR wmosker OBITh OCYIIECTBICHO CTaHAAPTHBIMU
AHAUTHYECKUMH CIIOCO0aMHM, TAKMMH KaK OMHCAHbl HIKE M KOTOpPbIE MPUTOAHBI JJISI MHOTHX
YCJIOBUM, BKJTIOYAS in VItro aHaJIU3bI.

B cmocobax neueHHs, COTJacCHO MPEUIOKEHHBIM — BapUaHTaM  BOIUIOLICHHS,
«3(p(eKTUBHOE KOJIMYECTBO» O3HAYAET KOJIMYECTBO MJIM 03y, B LEJIOM, JOCTATOYHYIO MJIsI
JIOCTH)KEHUsT TpeOyeMoro TepaneBTHIecKoro 3ddexra y cyObeKTOB, HY)KOAIOIIUXCS B TaKOM
neueHnn. D¢PdekTuBHbIE KOMMYECTBA WM JO3bl AKTUBHBIX COEAWHEHHH, COrJacHO
NPEJIOKEHHBIM BaAPUAHTAM BOIUIOIIEHHUS, MOTYT OBITh ONpPEAeSeHbl CTAHAAPTHBIMHU CIIOCO0aMH,
TAKUMH KaK MOJENUPOBAHHE, MWCCIICIOBAHUS C YBEIMYEHHEM JO03bl WM KIWHHYECKHE
UCTIBITAHHS, C yYETOM OOBIYHBIX (DAaKTOPOB, HANpPHUMeEp, CHocod0a WIM MyTH BBENEHHs WIN
JOCTaBKU JIEKAPCTBEHHOTO COEOUHEHMs, (PAPMAKOKMHETHKH areHTa, TSDKECTH M TEUSHHS
UH(EKIIMOHHOTO 3a00JIeBaHMsI, COCTOSIHHS 30POBbSI CYOBEKTa, MaTOJIOIMYECKOTO COCTOSIHUS U
Macchl CyOBEKTa, a TakXKe pEIleHUs Jiedalero Bpada. MmmroctpaTuBHas 103a COCTaBISIET OT
npuOIu3uTeNbHO 1 MKr 0 2 Mr akTHBHOTO areHTa Ha KHJIOTPaMM MaccChl Teja CyObeKTa B
CYTKH, TIPEANOUTUTENBHO OT pubmu3uTensHo 0,05 1o 100 Mr/Kr/cyTku Mtk OT NPUOIU3UTEIHHO
1 no 35 mr/kr/cytku, win ot npudmmsuTenbHo 0,1 1o 10 mr/kr/cytku. Obmas no3a MOKeT ObITh
BBEJICHA B BUE OJHOKPATHOH M NpoOHbIX 103 (Hampumep, BID, TID, QID).

ITocne BO3HUKHOBEHUs oOOyeryeHust 3a0O0JIeBaHHs MALMEHTa 7032 MOXKET OBITh
CKOPpPEKTHpPOBaHa JJsi 00ecreueHus NPEBEHTUBHOTO WM MMOIAEPKUBAOLIETO JICUSHHS.
Hanpumep, B 3aBUCHMOCTH OT CHMIITTOMOB MOKHO YMEHBIIUTD 103y WJIM YaCTOTY BBENEHHSI, UIIH
oba mapameTpa IO YpPOBHS, NMPU KOTOPOM COXpaHseTCsl TpeOyeMmblii TepaneBTUUECKUH WU
npodunaktuaeckuii 3¢gdexr. Koneuno, ecnm cumnromsl ocinadbieHbl JO COOTBETCTBYIOLIETO
YPOBHS, TO JIEYEHHE MOXKHO mpekparutb. OAHAKO TMaLMeHTaM MOXKET TOTPeOOBaTHCS
NEPUOINIECKOe JIEYCHHE Ha JOJTrOCPOYHOH OCHOBE NpPU JIOOOM pELUANBE CHMIITOMOB.
[TarueHThI TaK)Ke MOTYT HYKIAThCSl B XPOHUUECKOM JICUEHHH Ha JOJITOCPOYHON OCHOBE.

Kom0Onnanumm nexkapcts

COGI[I/IHGHI/UI COrJIaCHO HACTOALIEMY 1/1306peTeH1/1}0, ONMCAHHBIC B JAHHOM HOOKYMCHTC,
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MOKHO HCIHOJB30BaTh B (PapMAEBTUYECKHX KOMITO3ULIMAX MM CIIOCO0aX B KOMOHMHAIMHU C
omHUM Wi Ooyee JONMOJHHUTENbHBIMH AKTUBHBIMM WHTPEIUEHTAMU Ui JICUSHHS
HEHPOAETEeHEPAaTUBHBIX PAacCTpONCTB. Hampumep, NOMOJHUTENbHBIE AKTUBHBIE HHIPEAUECHTHI

NPEACTaBISIIOT  cOOOM  Te, KOTOpBIE SIBISIIOTCS HM3BECTHBIMH WM pa3pabOTaHHBIMU

>
COeNMHEHUSAMH, 3()()EKTUBHBIMU JUIS JIEYEHUS] HEHPOIEreHepaTUBHBIX PACCTPONCTB, BKIIOUAs
COEIMHEHUS], aKTUBHBIE MTPOTHB JPYroil MUIIEHH, CBA3aHHON C YKa3aHHBIM 3a00JI€BAHHEM, TAKHE
KaK, HO HE OTPaHUYMBASICh STHM, a) COCAMHEHUS, KOTOpble NEHCTBYIOT MPOTUB HEMPABHIBLHOTO
CKpyuMBaHUsl Oenka (TakMe Kak JIEKapCTBA, CHIDKAIOLINE BBIPAOOTKY TAaKMX OEJNKOB, YTO
YCUJIMBAET UX KJIUPEHC, WU KOTOPbIE M3MEHSIFOT UX arperanyio W/ pacnpocTpaHeHue), 0)
COCINMHEHHUS, KOTOPbIE Jie4aT CHMIITOMBI TaKUX pAacCTPOMCTB (Hampumep, IOMaAMUH-
3aMeLIarIas Tepanus, HHrHOUTOPBl XOJHMHICTEPa3bl U MPEKOTHUTHUBHBIC TIII0TAMATEPrHUECKUE
npernapaTel), U B) JIGKAPCTBEHHBbIE CPEICTBA, KOTOPBIE ACHCTBYIOT KaK HEHPOIPOTEKTOPHI IO
KOMIUIEMEHTAPHOMY MEXaHH3My (Hampumep, Te, KOTOpPble HAIpPABJICHHO BO3IEHCTBYIOT Ha
aytoaruro, Te, KOTOpPBIE SBIISIOTCS AHTHOKCHIAHTAMM, U T€, KOTOpPbIE NEHCTBYIOT MO APYTUM
MeXaHU3MaM, TaKHhe KaK aHTarOHHUCTHI aJieHO3uHA A2A).

Hanpumep, nomosHUTENbHbIE AKTUBHBIE WHTPENUEHTHI NMPENCTABJISIOT COOOH Te, IS
KOTOPBIX M3BECTHA WJIM YCTaHOBJIeHa 3((EKTUBHOCTb IpPH JIEYEHUH HeWpoAereHepaTHBHbBIX
PacCTPOMCTB, BKJIOUAs T€, KOTOPbIE aKTUBHBI NMPOTUB APYrodl MHUIIEHH, CBS3aHHON C JaHHBIM
3a00sieBaHNEM, HANPHIMEpP, HO HE OTPAaHUYHUBASICh 3TUM, &) COCAMHEHHs], KOTOPbIE HAIMPABIECHHO
BO3ACUCTBYIOT HA Pa3JINYHBIE MEXaHU3MbI HapylueHus (onguHra Oenka (Takue Kak arperarus
W/ BOCIIPOU3BEACHHUE), 0) COCOMHEHHS, KOTOPBIE JieuaT CHMIITOMBI TaKUX PacCTPOMCTB
(HampuMep, AONMAMHMH-3aMEINaroIiasi Tepanws), W B) JIEKapCTBA, KOTOpPble AEHCTBYIOT Kak
HEHPOMPOTEKTOPHI MO KOMILIEMEHTAPHOMY MEXaHU3My (HAampuUMep, T€, KOTOPble HalpaBJIEHHO
BO3ACUCTBYIOT Ha ayTO(aruio, aHTHOKCHIAHTHI  aHTATOHUCTHI afieHo3nHa A2A).

Hanmpumep, KOMMO3WMIMH W JIEKAPCTBEHHbIE (POPMBI  COTJIACHO  MPEIIIOKEHHBIM
BApMAHTAM pPEATHM3allH, a TaKXKe CIIOCOOBI JICUeHHsT MOTYT JOTOJHHUTEIBHO BKIHOYATh IPyrue
JIEKapCTBEHHbIE CPEACTBA WM (papMalleBTHUYECKHE Npernaparsl, HanmpuMmep, APYrHe aKTUBHBIE
areHThbl, MOAXOIAIINE Ui JICUEHHs WM OOJErdeHHUs] IereHEePaTUBHOIO HEBPOJIOTHMYECKOTrO
3a00JIeBaHUs, CBSI3AHHOTO C WJIM BBI3BAHHOTO arperanueil OEIKoB, HampuMep, C arperauuei
CUHYKJIeWHa, OeTa-ammyionna w/wnu Tay-Oenka, Hampumep, Oonesnu IlapkuHCOHa, OoJe3HU
Anbureiimepa (AD), Oonesnn Tenen Jlesu (LBD) m MHOXXECTBEHHON CHCTEMHON aTpoduu
(MSA), nnm ponCTBEHHBIX CHUMIITOMOB WJIM NATOJIOTHYECKUX COCTOSIHMH. B 3TOM OTHOImEHHH
KOMIIO3ULIUK U JIEKAPCTBEHHBIE (POPMBI THITUYHBIX U KOHKPETHBIX COEAWHEHHH, OMUCAHHBIX B
HACTOSIIIEM JOKYMEHTe, MPUrOAHBI B criocobax JieueHHs: Ooyie3HH AJbureiiMepa, 0oJe3HH

[TapkuHcoHa, NOOHO-BHCOYHON NE€MEHLMH, NeMEHIWu C Tenblamu JleBu, memenuuu PD,
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MHOJKECTBEHHOW CHUCTeMHOU arpo¢uu, Oone3Hn XaHTHHITOHA, aMHOTPO(UUIECKOro OOKOBOTO
CKJiepo3a, paka, uHpekuuu, Oonesnn Kpona, cepmeunHoro 3aboneBanus, Oone3nu Ilamxera,
oonesuu Illapko-Mapu-TyTa, nereHepanuu SKEITOrO TNSTHA, KApAHMOMHUOTATUUM W CTapeHHS.
dapmareBTHYECKHe KOMIO3HLNH, COTJIACHO NPEMJIOKEHHBIM BapUaHTaM BOIUIOIIEHHS, MOTYT
JOTIOJIHUTENIBHO COAEpKaTh ONUH WM OOJiee TaKUX AKTHBHBIX areHTOB, U CIOCOOBI JICUEHHS
MOTYT JOMOJIHUTEIBHO BKJIOYATh BBeACHHE >(P(PEKTUBHOTO KOJMYECTBA OIHOTrO Win Oojee
TAKUX AKTUBHBIX areHTOB. B HEKOTOPBIX BapHaHTaX BOIUIOIICHUS, JOMOJHUTEIbHBIE aKTHBHBIE
areHTbl MOTYT MPENCTaBJATh COOOH aHTHOMOTHKM (Hampumep, aHTUOAKTEPHAIbHBIE WIIH
OakTeprOCTaTUYECKHE TMENTHAbl WM OENKH), Hampumep, Te, KoTopble 3(deKkTHBHBI MPOTUB
IPaMIIOJIOKHUTENbHBIX WJIM  OTPULATENbHBIX OaKTEepHid, JKUAKHE TMpernaparbl, LUTOKHUHBI,
UMMYHOPETYJIHPYIOIHUE  areHThl,  MPOTHBOBOCHAJHTEIBHbIE  areHTb,  KOMIUIEMEHT-
AKTUBUPYIOIIHE areHThbl, TaKHE KaK MEeNTUABl WIH OENKH, COoIeprKalue KOJUIareH-mojoOHbIe
noMeHbl Wi (puOpuHOTreH-nooOHpIe TOMEHBI (Hampumep, (PUOJIUH), YIIIEBOI-CBSI3bIBAIOIINE
IOMEHBI U T.II., a TAK)KE WX KOMOMHALMHU. J[OTIONHUTENbHBIE AaKTUBHBIE areHTbl BKIIOYAIOT Te,
KOTOpblE TPUTOJHBI B TAaKUX KOMIIO3ULIMAX M CMocobax, M HCKIIOYAIT IpenapaThl
nopaMHUHOBOH  Tepamuy,  WHTUOMTOpPbI  KaTexuH-O-MeTunTpaHcdepasbl,  HHTHOUTOPHI
MOHOAMHHOKCH/1a3bl, KOPPEKTOPB! HAPYLIEHHH KOTHUTUBHBIX (PYHKLIUH (Takne Kak HHTHOUTOPBI
AIleTUIIXOJMHACTEPA3bl WIM MEMAHTHH), aHTarOHUCTBI PEelenTopa aAeHO3MHA 2A, MHTHOUTOPHI
Oera-cekperasbl MJIM WHTHOMTOPBI TaMMa-CeKpeTasbl. B KOHKPETHBIX BapHUaHTaX BOILIOLIEHHS,
[0 MEHbLIEH Mepe OJHO COEAMHEHHE, COTJIACHO MPEUIOKEHHBIM BapUAHTaM BOIUIOLIEHMUS,
MO>KHO KOMOMHHUPOBATh B (hapMaleBTHUECKOH KOMIIO3UINHU WIIH CIIOco0e JISUSHHsI ¢ OHUM WU
Oonee mpenapaTtaMu, BRIOPAaHHBIMU M3 TPYIIBI, cocTosmei u3: Takpuna (Cognex), noHemne3mia
(Aricept), puBacturmmuna (Exelon), ramanrammua (Reminyl), ¢u3ocTurmMmuna, HEOCTUrMHHA,
UKOIe3nsa (CP-118954, 5,7-nurunpo-3-[2-[ 1-(pennnmernn)-4-nmunepuanHun |3t |-6H-
nuppoo-[4,5-f]-1,2-6en3uzokcazon-6-ona manear), ER-127528 (4-[(5,6-numerokcu-2-¢prop-1-
UHAHOH)-2-11 |MeThi- 1 -(3-¢pTopOen3mn)nmunepunnya ruapoxnopun), 3ananesmna (TAK-147; 3-

[1-(dpenmnmernm)munepuanna-4-un|-1-(2,3,4,5-rerparunpo-1H- 1 -6enszazennn-8-mn)- 1-nponaxna

bymapar), meTpudoHaTa (T-588; (-)-R-anmbda-[[2-
(muMeTUIaMIHO )3TOKCH |MeTHIT|OeH30[ b]Tnoden-5-meranona runpoxmopun), FK-960 (N-(4-
anetui- | -munepasunni)-n-¢propdbeHzamuaa THIpAT), TCH-346 (N-metmn-N-2-
nuponmHWIIUOeH3[ b, flokcennn-10-meTaHamMuH), SDZ-220-581 ((S)-anmbpa-amuHO-5-

(pochonomermn)-[ 1,1'-6udennn]-3-nponrioHosast kuciora), memantuHa (Namenda/Exiba) u
1,3,3,5,5-nearamermnuknorekcan-1-amuaa  (Neramexane),  TapeHuypbuna  (Flurizan),
tpamurpocara (Alzhemed), kmmoxunona, PBT-2 (mpousBogHoe 8-runpokcuxuHuioHa), 1-(2-(2-

Had T )sTIN)-4-(3-TprdTopmeTindenmn)-1,2,3,6-TeTparuApONUpUINHA, rynep3uHa A

2
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NOCATUPENINHA, JISHNPONNIa MM €ro MPOU3BOAHBIX, HCIPOHMKINHA, (3-aMHHOMPONNI)(H-
oyrunm)pochunosoii  kucmorsl  (SGS-742), N-mern-5-(3-(5-U30nPONOKCUTHPUANHIIT))-4-
neHTeH-2-aMruHa  (MCIPOHUKIINH), BHYTpeHHHX cojieli N-(2-ruppokcu-3-cynbdonpormn)-N-
MeTHI-N-OKTHII- | -nexkaHaMuHust (zt-1), canuumMiaToB, aCUpPHWHA, aMOKCHUIpPHHA, OeHopuIara,
cCalMIMIaTa XOJUHMAarHus, nudnyHucana, (anciaMuHa, METWICAJIHLWIATA, CaHIHIaTa
MarHusi, CaJlMUIWICauIIIaTa, AUKIodeHaka, anekiodeHaka, anemeranwHa, OpomdeHaka,
STOMOJIaKa, WHAOMETAaKpuHa, HaOyMeTOHa, CyJNMHIaKa, TOJMEeTHHA, noynpodeHa, kapmpodeHa,
bendydena, ¢enonpodena, duypbunpodena, kerompodena, keroposaka, JokconpodeHna,
HANPOKCeHa,  THAnpOo(EeHOBOW  KHUCIOTHL,  cympodeHa,  MehpeHaMHMHOBOH  KHCIOTHI,
MeKJI0(peHaMIHOBOH KHUCIIOTHI, (peHImIOyTa30Ha, a3anpona3oHa, MeraMmmn3ona, okcrdenOyrasoHna,
Cyl(pUHIPa30HA, MHPOKCHKAMa, JIOPHOKCHKAMa, MEJIOKCHKaMa, TEHOKCHKama, LEJIEeKOKCHoa,
STOPUKOKCHOA, JyMHUpakokcuOa, mapekokcuba, podekokcrnba, BanmekokcuOa, HUMECYJIHIA,
ApUJIANIKAHOBBIX KHUCJOT, 2-apUJIMPOMHOHOBBIX KUCIOT (TmpodeHoB), N-apHiaHTpaHHIOBBIX
KUCIOT ((peHAMHHOBBIX KHCJIOT), MPOU3BOAHBIX MHPA30JIUANHA, OKCHKaMoB, nHruoutopos COX-

2

2

CyNb(OHAHMIINAOB, HE3AMEHHUMBIX JKHPHBIX KHCIOT M MuHO3aka (2-(4-(4-mermin-6-
beHnTUpruAa3UH-3-WI)MTUNePa3uH-1-m)IUPpUMHINHA ~ AWTHAPOXJIOpUA  ruapar).  Takas
KOMOMHAIIMST MOXET CIYy)KUThb JUId TOBBbIIEHHs 3((EKTUBHOCTH, OOJNErdeHus APYrux
CUMIITOMOB 3a00JIeBaHMs, OCJa0lieHHe OJHOro WM Oojee mNOOOYHBIX 3PQPEKTOB HIH
yMEHbLICHUs TpeOyeMOl 103bl COENWHEHHsI MO TaHHOMY H300peTeHHto. JlOMOJHUTEbHbIE
AKTHUBHBIE HMHIPEAMEHTHl MOXXHO BBOAHMTb B OTHENbHOH (hapMaleBTHYECKON KOMIIO3ULIUH,
OTIENIbHO OT COEAMHEHUs COrJIACHO MPEJIOKEHHBIM BapUAHTAM peasM3alliH, WA OHU MOTYT
OBITh BKJFOUEHBI B OAHY (PapMaleBTHUYECKYI0 KOMIIO3HLHIO C COEOUHEHHUEM COTJIACHO
NPEJIOKEHHBIM BapUaHTaM peajn3aiud. J{OTOJIHUTENbHbIE AKTUBHBIE HHIPEAMEHTHI MOKHO
BBOJUTBH OJJHOBPEMEHHO, 10 WJIH MOCie BBeneHHs coenquHenus popmynsl (I).

Crioco6b1 mpuMeHeHust

Coenunenns u ¢papMarieBTUIECKHE KOMIIO3ULIUH, OTIMCAHHBIE B HACTOSIIEM JOKYMEHTE,
MO>KHO HCIOJIB30BATh ISl JICUSHHST WM MPEOYNPEKACHUs 3a00JeBaHUs UM NATOJOTHYECKOTO
COCTOSIHMSI Y WHIWBUAYYMa. B HEKOTOpBIX BapHaHTaX BOIUIOLIEHHS, MPEIJIOKEHBI CIOCOOBI
neueHust 3a00JIEBaHUS WM TATOJOIMYECKOTO COCTOSIHHSI, CBS3aHHOTO C aytodarue Hiu
kackanoMm PI3K-AKT-MTOR, Bxmrouarolye BBeA€HUE UHAUBUAYYMY, HYKAAIOLIEMYCS B 3TOM,
coenunenus: Gopmysl (1), (1) wim (IIT) unu coenuHenus w3 Tadnuubl 1, win papManeBTHIECKU
npUeMIIEMO conu JIOOOro M3 HUX. B HEKOTOPBIX BapuUaHTAaX BOIUIOIIEHUS, MPEIJIOKEHBI
crocoObl JiedeHHst 3a00JIeBaHNS MIIH MATOJOTHUECKOTO COCTOSIHMS, CBSI3AHHOTO ¢ ayrodaruen
wim  kackagoM PI3K-AKT-MTOR, Bkimodaroumue BBeneHHE CYOBEKTY TepaneBTHUECKU

3(1)(1)6KTI/IBHOFO KOJIMYECTBA MO MEHbIISH MEpPE OJHOI0 XUMHUYCCKOr0 COCAMHCHUA, ONMMUCAHHOTO
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B HACTOSIIIEM JIOKYMEHTE.

B HekoTOpbIX BapuaHTaX BOIUIOLICHMS, MPEIJIOKEHBI KOMITO3ULMH, COAEPIKAIINE OIHO
win Oonee n3 coenurennit popmynel (1), (II) wmm (II) wim coenuuenue w3 Tadnumbl 1, win
(dapMaLeBTHUECKH MPUEMIIEMYIO COJb JIFOOOTO W3 HHUX, JUI NPUMEHEHUs IS JICYCHUs
3a00JI€BaHUS FITH TIATOJIOTUYECKOTO COCTOSIHUS, CBSI3AHHOTO € aytodarueii mimm kackagom PI3K-
AKT-MTOR. B HekoTOpbIX BapuaHTax BOIUIOLIEHUS, MPEJIOKEeHbl KOMIIO3ULIUY, COAep Kalinue
[0 MEHbLIEH Mepe OJHO XMMUYECKOe COCIUHEHUE, ONHMCAHHOE B HACTOSIIEM IOKYMEHTE, IUIs
NPUMEHEHHsT JUIsl JICYeHUs1 3a00JIeBaHHMs MM TaTOJIOTUYECKOTO COCTOSIHHUS, CBSI3AHHOTO C
ayroarmeit mimm kackagom PI3K-AKT-MTOR. B HekoTopbIXx BapuaHTax BOIUIOLIEHHS,
3a00/eBaHNEe WM MENULHCKOE COCTOSIHHE TIpeACTaBisieT co0oi HeWpoaereHepaTHBHOE
paccTpoiicTBo. B apyrux BapmaHTax BOIUIOIIEHUs, 3a00JIeBaHHE MM METUIIMHCKOE COCTOSHUE
npezacTasisier coOoi nepudepuueckoe AereHepaTuBHOE PacCcTpoiicTBO. B HEKOTOPBIX BapraHTax
BOIUIOLIEHHs, 3a00JieBaHME WJIM MEAULIMHCKOE COCTOSIHUE TNPEeACTaBisieT coOoii Oone3Hb
Anbureiimepa, OonesHb IlapkuHCOHA, JIOOHO-BUCOYHYIO JEMEHIIMIO, NEMEHLHI0 C TeJbLAaMH
Jlen, nemenuuto PD, MHOXECTBEHHYIO CHUCTEMHYIO aTpoduro, Ooye3Hb XaHTHHITOHA,
amuorpoduueckuii OOKOBOH ckiepo3, pak, wuHpekuro, Oonesnp KpoHa, cepmednoe
3aboneBanue, 6onesnp Ilamxera, Oonesnp Ilapko-Mapu-Tyra, nereHepanuro SKEITOTO ISATHA,
KapIUOMHOTIATHIO WJIN CTAPEHUE.

B HacrosiimeM NOKyMEHTE TaKkKe MPeIoKEeHO MpuMeHeHue coenuHerus Gopmyunsl (1),
(I1) wmm (III) wmu coenuHeHust U3 TaObmULBl 1, WM UX QapManeBTUYECKH MPUEMIIEMBIX COJIEH
1T TIPOM3BOJCTBA JIEKAPCTBEHHOTO CPEACTBA IS JIeUeHHs 3a00JIeBaHUSl TN MATOJOTHUECKOTO
COCTOsIHUS, CBsi3aHHOTO C ayrodarueit wnmm kackagom PISK-AKT-MTOR. B HekoTOpbIX
BApPMAHTAX BOIUIOLICHMS, NPEAJIOKEHO MPUMEHEHHE MO MEHbIIEH Mepe OJHOTO XMMHYECKOTO
COCIOMHEHHUS, OIMMCAHHOTO B HACTOALIEM JOKYMEHTE, Ul MPOU3BOJCTBA JIEKAPCTBEHHOTO
CpeAcTBa JUIA JIEYCHHs 3a00JIeBaHHMS WM TaTOJIOTHYECKOTO COCTOSIHHS, CBSI3AHHOTO C
ayrodarueir unmu kackagom PI3K-AKT-MTOR.

B HekoTOpBIX BapuaHTaX BOIUIOIIEHHS 3a00JEBaHHWE WJIM MEAMLIMHCKOE COCTOSIHHE
npeacTaBisieT cOOON HelpoereHepaTHBHOE pacCTPONCTBO. B Apyrux BapraHTax BOIUIOIIEHHS,
3a0oyieBaHNEe WJIM  MEOUIMHCKOE COCTOsIHME TMpeAcCTaBisieT coboll  mepudepudeckoe
JereHepaTHBHOE PAaCCTPOMCTBO. B HEKOTOpBHIX BapHaHTax BOIUIOLIEHHs], 3a00JIeBAaHHE WIIH
MaTOJIOTUYECKOE COCTOsIHUE BbIOpaHO U3 OosiesHn Anblreiimepa, Oonesnn [lapkuHCcOHA, JTOOHO-
BUCOYHOM JIEMEHIINH, NeMEHIUU ¢ Teabiiamu Jlesn, nemeniun PD, MHOMXKeCTBEHHONH CUCTEMHOMN
atpoduu, OoyesHn XaHTHHITOHA, aMHOTPO(UYIECKOro OOKOBOTO CKJIepo3a, paka, WH(EKIWH,
6one3nn Kpona, cepneunoro 3abonesanus, 6onesnm Ilamxera, 6onesun Illapko-Mapu-Tyra,

ACTCHEPALWU KEJITOIO MATHA, KAPAUOMHUOIIATUH U CTAPCHUA.
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Takxke mpemyioxeHsl criocoObl BMmernareabcTBa B kackan PI3K-AKT-MTOR B knetke
WIA MOJIYJHMPOBAHMS, NPEAOTBPALICHUS, 3aMEIUICHUS, PEBEPCUPOBAHUS WM MHTHOUPOBAHMS
kackana PI3K-AKT-MTOR B kieTke, KOTOpble BKJIOYAIOT MPUBEIEHHE B KOHTAKT KIETKU C
3¢ PEKTUBHBIM KOJIMYECTBOM IO MeHbIIeH Mepe ogHoro u3 coenuneHuit gopmyast (1), (II) nmm
(II) wnu coemuHeHust w3 Tabmuuel 1, win ero ¢apmaleBTHYECKH NpuemiieMol conu. B
HEKOTOPBIX BapHWAHTaX BOIUIOLIEHUS, MPEIJIOKEeHbI CIOCOObI BMemareabcTBa B kackan PI3K-
AKT-MTOR B kjerke Wiy MOIyJUpPOBaHMUs, NPEAOTBpALlEeHNUs], 3aMeJIEHHs], PEeBEpCUPOBAHNUS
wi uarubuposanus kackana PI3K-AKT-MTOR B kieTke, KOTOpbIe BKIIIOYAIOT NIPUBENCHUE B
KOHTAKT KJIETKH ¢ 3(QQPEKTHBHBIM KOJHYECTBOM IO MEHbIIEH Mepe OJHOTO0 XHMHYECKOTro
COEMHEHUs], OMMMCAHHOTO B HACTOSALEM JOKYMEHTE.

B nacrosimmem NOKYMEHTE TakKe MNPEIJIOKEHbl KOMIIO3ULIMH, COAEpXKallue OOHO WU
bonee w3 coemunenuit dopmynsl (1), (II) wiu (III) wim coenunenue w3 Tabmuuel 1, win
(apMareBTHUECKH MPUEMIIEMYIO COJIb JIFOOOTO U3 HHX, AJISI IPUMEHEHUS [T BMEIIATENIbCTBA B
kackal PI3BK-AKT-MTOR B kjieTke uiIu MOAyJIMPOBaHHUs, NPENOTBPALIECHUs, 3aMeJIeHU,
peBepcupoBanus wiu uHruOuposanus kackaga PI3SK-AKT-MTOR B knetke. B HekoTopbIx
BAPUAHTAX BOIUIOLIEHUS, MPEAJIONKEHBbl KOMIIO3ULUH, COIAEpXKallue MO MEHbIIEeH Mepe OAHO
XUMHYECKOE COEJUHEHHE, OINMUCAHHOE€ B HACTOSINEM MAOKYMEHTEe, JUisi IPUMEHEHUs [JIs
BMmewnatenbcTBa B kackaa PI3K-AKT-MTOR B kneTke uin MOAyJIUpOBaHUs, NPeAOTBpalLleHus,
3aMenJieHus], peBepcupoBanus winu nHruouposanus kackana PI3K-AKT-MTOR B kietke.

B nacrosiieMm nOKyMeHTe JONOJHUTENBHO NMPEAJIOKEHO NPUMEHEHHE MO0 MEHbIIEH Mepe
OAHOTO XHUMHYECKOTO COEJUHEHHs, ONUCAHHOIO B HACTOALIEM JOKYMEHTE, TaKOIrO Kak
coenunenue Gopmynsl (1), (I) wu (II1) wnu coenuuenue w3 Tadmuubl 1, win papManeBTHUECKU
npUeMJIeMO conu Jro00ro M3 HHUX Uil MPOU3BOJCTBA JIEKAPCTBEHHOTO CPENCTBA JUIS
BMmewmarensctBa B Kackany PI3K-AKT-MTOR unu  monynupoBaHusi, NpeAOTBpallleHus,
3aMeIUIeHUs], peBepCupoBaHms Win nHruonposanus kackana PI3K-AKT-MTOR.

Habops!

Taxke MpemIoKeHbl H3AEIHsT MPOMBILUIEHHOTO MPOU3BOJCTBA U HAOOPHI, COAEpIKaLIne
mro0ble coenMHEHUsT W (papMaleBTHYECKHE KOMIIO3HUIMHK, TPEACTABICHHbIE B HACTOSIIEM
noKkyMeHTe. M3aenue npoMBIIIIIEHHOTO MMPOU3BOACTBA MOKET NPEACTABISTH COO0M KOHTEHHEp C
stukerkoi. [loaxonsmue KOHTEHHephl BKJIIOYAIOT, HANpuMmep, OYTbUIKH, (DIAKOHBI M|
SKCIepUMeHTalbHble NPoOHpKkU. KoHTelHepsl MOryT OBITh M3TOTOBJICHBI W3 Pa3IMYHBIX
MaTepHaoB, TAaKUX KaKk CTEKJIO WJIM IUIAaCTUK. B KOHTeHHepe MOKeT HaXOAUTBbCS
dapMarieBTHUECKasT KOMITO3ULMS, NPENJIOKEHHAs B HacTosleM AoKyMmeHTe. Ha sTukerke
KOHTEHHEepa MOKEeT OBITh YKa3aHO, 4TO (papMameBTHYeCKass KOMIO3HMLUS NpeaHa3Ha4deHa IS

NPpEAynpeKACHUA, JICUCHUA WM TMOAABJIICHHUA MMATOJOTHYCCKOro COCTOSAHUA, ONHUCAHHOIO B
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HACTOSIIEM NOKYMEHTE, a TaKKe MOTYT ObITb YKa3aHbl MHCTPYKLHMH MO MPUMEHEHHIO in Vivo
WJIH 1N ViItro.

B oxHOM acmekte B HAcTOsIIEM IOKYMEHTE IMPEIUIOKEHbl HAOOpbI, ConxepiKaline
COCIMHEHNE WJIM KOMIIO3HLHUIO, OINMCAHHYI0 B HACTOAIIEM IOKYMEHTE, M WHCTPYKLHUHU I10
npuMeHeHno. HaOopbl MOTYT coiep:kaThb WHCTPYKLHMU MO MPUMEHEHHIO [UIs JIeYeHHsI
3a00JIeBaHUS WM MATOJIOTUYECKOTO COCTOSIHUS, cBsizaHHOTO ¢ KackaaoM PI3K-AKT-MTOR, y
UHIMBUAYYMA, HYy)KAarouerocss B 3ToM. HaOop MOKeT HOMOJHHUTEIBHO CONEpPXKAaTh JIIOOBIE
MaTepHualbl Win 000pyJOBaHHUE, KOTOPOE MOKET ObITh HCTIOIB30BAHO ISl BBECHHS COCTUHEHUS
WM KOMIO3HIIMH, TaKO€ KaK (PIaKOHBI, MMPUIbI Uik nakeTsl s 1V uadysuit. Habop takske
MOJKET MPEeNyCMAaTPUBATh CTEPUIIBHYIO YIIAKOBKY.

XUMHUUYECKUN CUHTE3

IIpemnoxeHHble BapHaHTBl BOIUIOLIEHMS, TAaKXKe OTHOCATCS K  crmocobam U
MPOMEKYTOUHBIM COEIUHEHHUSIM, MPUTOTHBIM ISl MOJYYSHHs PacCMaTPUBAEMbIX COCTUHEHUIt
WIN UX COJIEH, WM COJIbBATOB, UJIH CTEPEOU30OMEPOB.

CymiecTByeT MHOKECTBO OOIIMX CCBUIOK, IZl€ TPENCTaBJIEHbl OOIEH3BECTHBIE CXEMBI
XHUMHYECKOTO CHHTE€3a M YCJOBUS, NPUMEHHMbIE MJisi CHHTE3a OIMHCAHHBIX COEIMHEHHI
(marmmpumep, Smith and March, March's Advanced Organic Chemistry: Reactions, Mechanisms,
and Structure, nsaToe n3nanue, Wiley-Interscience, 2001).

CoenuHeHysi, OMMCAHHbIE B HACTOSIIEM JOKYMEHTE, MOTYT OBITh OUHILEHBI JIOOBIMH
crioco0amu, U3BECTHBIMHU B IJAHHOW OOJIACTH TEXHHUKH, BKIIFOYAst XpoMarorpaduyeckue crnocoosl,
Takue Kak BbIcOKO3(dexkTuBHas xunkoctHas xpomartorpadpus (BIXX), npenaparusHas
TOHKOCJIOHHasi ~xpoMmaTtorpadusi, KoJOHO4YHast (udmu-xpoMaTorpadusi U HOHOOOMEHHast
xpoMmarorpadusi. MOKHO HUCHOJB30BAThH JIFOOYIO MOIXOASINYI0 HEMOIBIKHYIO (ha3y, BKIIFOUast
HOPMAJIbHYIO M OOpaieHHyo (asel, a Takke HOHOOOMeHHbIe CMOJIbI. Yalne Bcero OnucaHHbIe
COCINMHEHHUS] OYMIIAIOT Xpomarorpaduedl Ha cuiukarene wWuiam okcuuae amomMuHus. Cm.,
Hanpumep, Introduction to Modern Liquid Chromatography, 2e usn., pen. L. R. Snyder and J. J.
Kirkland, John Wiley and Sons, 1979; u Thin Layer Chromatography, E. Stahl (pen.), Springer-
Verlag, Horo-Hopxk, 1969.

Bo Bpems BhImomHEHHs JEOOBIX CHOCOOOB MOJYYEHHUS] PACCMATPUBAEMBIX COCTUHEHHN
MOXeT ObITh HEOOXOOUMO  W/WIM  JKeJaTeNbHO  3allMTUTb  YYBCTBHUTENbHBIE WU
PEaKIMOHHOCTIOCOOHBIE TPYIIBI B JIOOOH M3 paccMaTpUBAEMBIX MOJEKYJ. JTO MOXKET ObITh
JIOCTHIHYTO C MOMOLIBIO OOBIYHBIX 3aLIMTHBIX TPYIIN, OMHUCAHHBIX B CTAHJAPTHBIX HAYYHBIX
pabotax, Takux kak T. W. Greene and P. G. M. Wuts, “Protective Groups in Organic Synthesis,”
4° u3n., Wiley, Hbfo-ﬁopK, 2006. 3amuTHBIC TPYIIBI MOTYT OBITH YAAJNEHBI HA MOIXOISIICH

MOCTIeNYIOLIeH CTauu CIIOCO0aMH, U3BECTHBIMH U3 YPOBHS TEXHUKH.
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HUnmocTpaTUBHBIE XUMUYECKHE COEAWHEHUs], MOAXOISAINHNE sl CIIOCOOOB, COTJIACHO
BAPMAHTAM BOIUIOIIEHUS HACTOSIIEr0 H300peTeHHs], OMUCaHbl Jdajee CO CChUIKOH Ha
WUTFOCTPATHBHBIE CXEMbl CHUHTE3a, IMpEeOHAa3HAYeHHbIE U OMHCAHUs OOMMX CIOCOOOB X
MOJIydeHUs,, a TaKKe Ha KOHKPETHble NpUMeEpbl, MpelacTaBieHHble nanee. CrenuanucraMm B
TaHHOM OONACTH TEXHHUKH MOHSATHO, YTO JUISI TIOJIYYEHUS Pa3JINYHbIX COSTUHEHNUH, ONMCAHHBIX B
HACTOSIIEM JOKYMEHTE, UCXOIHBbIE MaTephasibl MOTYT ObITh BBIOPAHBI TaK, YTOOBI Ha CXeMe
peakuuii MoNy4yuTh HEOOXOIUMBIC B KOHEUHOM MTOTE 3aMECTHTENH, C MCIIOJB30BAHUEM UM Oe3
UCTIOJIB30BAHUS 3AIIUTHI, COOOPAa3HO OOCTOSATENBCTBAM, AJISI TIOJydeHUs] TpeOyeMoro mpoayKTa.
AJNBTEPHATUBHO, BMECTO HEOOXOOMMOIrO B KOHEYHOM HTOTE 3aMECTUTEN. MOJKET OBITh
HEOOXOIMMO WM JKEJIATEeNbHO HCIOJIB30BATh MOAXOMSAIIYI0 TPYIY, KOTOpas MOXKET ObITh
UCITIOJIb30BAaHA B CXEME PEaKIHMi U MPH HEOOXOIUMOCTH 3aMeleHa TpeOyeMbIM 3aMeCTHTEIIEM.
Kpome Toro, cmeumanucrtaM B MAaHHOW OONACTH TEXHUKH IIOHSITHO, YTO MPEBpAINEHUS,
NOKa3aHHbIE Ha CIEAYIOMUX CXeMax, MOTLYT OBbITb BBIMOJHEHBI B JIFOOOM TMOPSJKE,
COOTBETCTBYIOLIEM (PYHKIIMOHAJIBHOCTH KOHKPETHBIX MOJBEUICHHBIX rpymil. Kaxayo peakuuro,
NPEACTABICHHYI0O Ha OOIUX CcXeMaX, MNPEANOYTUTENIbHO MPOBOAAT MPHU TEMIeparype OT
npubnusurtensHo 0°C 1o TeMmepaTypbl KHIIEHHST HCIIOJIb3yEMOTO OPTaHUYECKOTO PACTBOPHUTEIIS.
Ecnu He yka3zaHO MHOE, BCE NEPEMEHHBIE SIBJIIOTCS TAKUMU, KaK OMUCAHO BBILIE CO CCBUIKOH HA
@opmyny (I). CoenuHeHusi C W30TOMHONH METKOH, OMMCAHHbIE B HACTOSIIEM JOKYMEHTE,
MOJIYHar0T CHOCO0aMH, OMMCAHHBIMU HIDKE, C MCIOJb30BAHMEM COOTBETCTBYIOIIUX HMCXOMHBIX
MarepuasoB ¢ MeTkoil. Takue marepuaibl OOBIMHO JOCTYIHBI Y KOMMEPUYECKUX MOCTABIINKOB
XUMHYECKHUX PEAreHTOB C PaJUOAKTUBHON METKOM.

HnmoctpaTuBHbIe criocoObl cuHTe3a coenuHeHuit popmyasl (I) onmcansl Ha cxemax 1-3
u A-Q, a Take B KOHKPETHBIX IIpUMepax, IPeCTaBICHHbIX HUXKE.

B HekoTOpBIX BapuaHTax BOIUIOLIECHHS, COCIWHEHHUs, NMPEACTABICHHBbIE B HACTOSIIEM

JOKYMEHTE, MOTYT OBITh CHHTE€3UPOBAHBI B COOTBETCTBUH CO CXEMOH 1.

Cxema 1
ABK o
B0 TAA0TEH o ko
g1;_1 ———— R‘f *Tanored
12
BB.¥, Tanore ,
:Lf j: ?ﬁﬁﬁ%
3= o, g —GS o0 i

14 E‘

; . # 5 i
-1 YQ\‘KFEIJ'IDFEH G;; ‘}“‘ERV 1..;5'} A2 R, B4
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rae RL, R7, R® Y1, Y2, Y3, G, Gs, G, Gs, Ge u X SIBIAIOTCA TAKUMH, KaK OIHCAHO IS
dopmyasr (1), (II), (III) mnu mMOOBIX MX BApUAHTOB, OMUCAHHBIX B HACTOSIIEM IOKYMEHTE, V

paseH 2 unu 3, u R npencrasnsier codoit -OH, -O-ankun unmu ranoreH, uwin -BRy npencrassier

\

/N

/O E_E,(\o-
B, o=
coboit > WIn o .

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

TOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO CXEMOH A.

Cxema A
Cmadus !
1) PPhy, CBry
0.0 2} AcBK
g 3 Cla
g7oC T R:-OH
[ ) 1
Cmadun 2 Cmatus 3
Mﬁgsoa.HgD, =1 =1 =13
MabCOs, 24 ! | e Cmadun 4 [S s
o 0 s oot
D :

{‘4 d
&8 S Ar
N R’ T . F
0 4 E ] Ar—BR,
| e &

S e !
R’ OMa®  Cu(OAg), 02, N G3-Pd-KPhos
3 WoCOg, OMCO, 2-7 gHei [ j Xphos, KzPOy,
{34%, 2 cragm) % T, 85°C, 1y X
4 : (50-85%)
5 7
G
22
Gy Ge
I
XG4
rne Ar npeacraisieT coOoi Gs ,uR!, Ga. G3, Gu, Gs, G 1 X ABIAOTCSA TAKUMHU,

kak ormcaHo anst popmydst (1), (II), (III) wmm 1r00BIX MX BapUAHTOB, ONMUCAHHBIX B HACTOSIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy

\
/N
E—B’O B,
\ o o)
npezncTaBisieT coboi o WM o

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JIOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH CO cXeMoii B.
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Cxema B
9 g, r s
R L 8 eCru R= g—(\Nanc i:]’ @
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Hphos, Kl . I
[ j T, 8530,%. { j 0°C-KomH. T-pa, 2. E j
7 N
5 Cmadur g 8
a) A, DIPEA
Cmadur § by RECIOCH,
i o DIPEA WAM EtsN
! ik Wa{fhc):BH, OX5 |
; 0FC-KOoMH. T-pa, 2 4. d) FONCO, ELN. XM |
Cmalur &
\;k pe a) AczD, DIPEA Q. o
Br 2 Crmadun 4 TR A
b} REICIO)C, '
HNI:T @ DIPEA UK Etsh H;»N[j ’““_“BH /N‘:I:j/ 0
ToK B ‘
M 5 81 BE3Pd-EFhos i
i o) RGOS, Kphns KaPOy,
) Na(OAksBH, IX3 unw
X d) RONGD, BN, XM x b} Pd(dbaly x
& 4 F
L WA 1
o} Prifdppfiicly
Ay
22
Gy Gg
I
% \G/G4 1
rne Ar mpexacrapisieT coboit 5 ,uR, G Gs, Gy, Gs, Gs, X, u R* aBnstorcs

TAKUMH, KaK OMHUCAHO Ui (OPMYIIBI

(D, (I), (III) unu mOOBIX UX BAPHUAHTOB, ONMHCAHHBIX B

HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu

rayoreH, wiu -BRy npencrasnsier codoit

\
/N
E_E,(\o-
O\0

WUnu @)

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JIOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH cO cxeMoii C.

Cxema C
ecay R's F
Cma@wﬁ 7
0, 0
Ll
i s i
= ——-~——-—————~u-e R

) GCHOBaHWE, &

E

‘s_f

rie Ar TpescTaBiseT coboil

TAKUMH, KaK OMHUCAHO Ui (OPMYIIBI

Cimadur 45
=B,
8

by Peidba),

,uRY RY R Gy, Gs, G, Gs, G 1 X sBISIFOTCS

(D, (I), (III) unu mOOBIX UX BAPHUAHTOB, ONMHCAHHBIX B
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HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu
\
/N
O
) RN
o %o
rayoreH, wiu -BRy npencrasnsier codoit 15805 O
B HekoTOphIX BapuaHTaX BOIUIOIICHHS, COENUHEHUS, MPEICTABJICHHbIE B HACTOSIIEM

JOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH €O cxeMoii D.

Cxema D

Br Cmaduf 8 gus

EriSH, oCHOBaHWE
——ee

Br
14

w (]
Fauif}t‘:ia %
1

Cmadur 11 Omatus 12 o Cmaium 4o
a) RE-OH Ryt .
a) mCPBA T Br Ar—BR,

- B Bt »

anm RY Y it o PdidpafiCl,

b R-ranored ; B KMNO, = KOOy
® S
L, ‘x;

Cmadur fﬂ

ecan F"qﬁBﬂ Br
MFSI ’/

rae Ar MpeacTaBsieT coboit Gs ,uR!, Ga. G3, Gu, Gs, G 1 X ABIAOTCSA TAKUMHU,
kak ormcaHo anst popmydst (1), (II), (III) wmm 1r00BIX MX BapUAHTOB, ONMUCAHHBIX B HACTOSIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy
\
/N
E—B’O B,
\ o 0

NPENCTABISIET COOOM © WITH O
B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

IOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH O cxeMoii E.
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Cxema E
Cmadus 10 Cmadus 115 Cmadus 125
[ ! LBr
BnS. B ac, Bro o~ S0 o RIS KMNO,
z ' - \1\‘ i = i g S—
Br Br Br
14 18 20

Cmadus 11 o Cmadun 4c .2

o -0 g B Ar—BR g A
R o8| W) ¢ ‘r e fﬁf
o — - : : : ~
v Pd,{dbal, , Pd{tppfCl
g BINAP, N KyCO; N
r +BUONa [ } [ j

21 W
5 7
B —BR, RB ]
JURT— ———— N P~ |
AAA A= ey arr\ Cmadus 7 \f\,i\ Cmadun 14 \E X -
1 e B ah, Ry
Ny R E . * N
Re Ha
G
~P2
Gy |(|36
‘SLJ\\ /G4
rae Ar mpezacrasiisier coboit Gs , u R, Gy, G3, Gu, Gs u Gs SBIAIOTCS TAKHMH,

kak ormcaHo anst popmydst (1), (II), (III) wmm 1r00BIX MX BapUAHTOB, ONMUCAHHBIX B HACTOSIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy

\
/N
0 5.
E— B/ b O-
v @)
NPENCTABISIET COOOM © WITH O

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

TIOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH €O cxeMoii F.

Cxema F
Crradur 16
o
Cmadus 15 @ Rig 9 Ar
Bull HET Crmadur 123 55 ‘
BiOwP £ et
R—Br COPTls @ B(oM), 1 Lo : NmcPea
& L4, M. Cmadug i
‘ 1, 10-GeHaHTRoRNH [ ) ‘ M}% ( j
v Pel{dpphiCh
17 %cgf T
G
~2
Gs” Ge
I
‘SLJ\\ G4
rae Ar mpezacrasiisier coboit Gs , u R, Gy, G3, Gu, Gs u Gs SBIAIOTCS TAKHMH,

kak ormcaHo anst popmydst (1), (II), (III) wmm 1r00BIX MX BapUAHTOB, ONMUCAHHBIX B HACTOSIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy
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\
/N
E—B’O B,
\ o o)
npezncTaBisieT coboi o WM o

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH €O cxeMoii G.

Cxema G
o Cmadus 17 o Cmalus 18 ci Cmadus 19 N,
1)TPSC gr ) NaBH, L B . A B
anes . (N~ 2300, N
#OTiPS OTIPS OTIPS
22 23 25
Cmacun 20 s Cmadun {2a O
1) TBAF . ) (mCPBA ~ o" O Ar
- = Cmadunr 4 oy
2}&5 ﬂr/:;{ 2 A »‘;BRM !
\Q/ P{dppfiCl, [ j
L KGO0, o
16 Fi
G
6% "Ge
I
. A Gy
rae Ar mpezacrasiisier coboit Gs 1 Gy Gs, Gy, Gs u Ge SIBISIIOTCS. TAKHUMH, KaK

onucano st popmysst (1), (IT) wmm (II1) umm MOOBRIX UX BApPUAHTOB, OMUCAHHBIX B HACTOSIIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy

\
/N
O B.
E_B/ b O-
v @)
NPENCTABISIET COOOM © WITH O

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH O cxeMoii H.
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Cxema H
Br
P4 OMOM
HES ™ |
Cmadus 21 16 L\/;}j CQOM&
1. MeOH Cmadus 22 Cmadur 23
@\COOH _2.MoMCI _ @\/\coowm madus S._z B Lan,
Zan OMOM ecnn Y= C: n-BuNHSO,, N T
28 29 KGO
ecnnY= N: 1) NBS, AIBN N

2YEfgh, CHCIZ, A [ j

O
2, ~OMOM 2
E P
) OH Cmadus 24 o, 0
1. HE! I Br \\S«’;’/ A
8 == Br e Cmadus 12a | S
2. PPh, j’ i a
SN DEAD 0 S “ll‘mCF’BA 5

|
X Pl
Cmadus 4c
) ) e )
o~ o Pd(dppfCly o
31 32 KaCOs 33
G
22
Gy Ge
[l
?’2_ NS /G4
rne Ar mpexncrasisieT coboi Gs

, u R, Gy, Gs, Gs, Gs, Gs, 1 Y1 sBIAIOTCA
TakuMu, Kak ornucano st gopmyier (1), (II) wmu (II1) ninwm mro0OBIX MX BApUAHTOB, ONMMUCAHHBIX B

HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu
\
/N
O B.
e e,

@)
rayoreH, wiu -BRy npencrasnsier codoit © 15805 O

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

TOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO CXeMOii I.

Cxema I
Cmadug 26 R,
o Cmadus 25 ¢ Cmadus 12a ¢l 1) mopdonu - Osg . ar
HS =R, mCPBA SN DIPEA T
Y N e | LN
f/, Ry [/ “\S L - Cmadusg 4c
cl '8 Cl ol o 2}Ar~éam N
34 a5 36 Pd{dppfiCl, [ j
K005 0
37
G
22
Gy Ge

rae Ar mpezacrasiisier coboit Kt Gs , u R, Gy, G3, Gu, Gs u Gs SBIAIOTCS TAKHMH,

kak omucano s popmyner (1), (II) wmm (III) wnum moObIX WX BapHUAHTOB, ONHMCAHHBIX B

HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu
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\
/N
/O E_E,(\o-
B, o=

rayoreH, wiu -BRy npencrasnsier codoit © 15805 O
B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

TOKYMEHTE, MOTYT OBITh CHHTE€3UPOBAHBI B COOTBETCTBUH CO CXEMOI J.

Cxema J
Cmadus 27
1} mopdommH
Pdz{dba)s Gmaéun 12a 0, R
Cl Ny Ol Xantphua mCPBA SN | Ar
| — ®
\g Cmadug 28 E?Z:_aaéfg 4c A
i 21 PhS-SPh v N
Pd{dppf)ﬁi;; ( j
34 m KaC0s o
38 39
G
~2
Gs” Ge
I
‘SLJ\\ /G4
rae Ar mpezacrasiisier coboit Gs 1 Gy Gs, Gy, Gs u Ge SIBISIIOTCS. TAKHUMH, KaK

onucano st popmysst (1), (IT) wmm (II1) umm MOOBRIX UX BApPUAHTOB, OMUCAHHBIX B HACTOSIIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy
\

/N
o)
8 8,
\ O O
6oii  © O
npe):[CTaan[eT cooou 501051
B HeKOTOprX BapI/IaHTaX BOH.]'IOH.[GHI/UI, COGI[I/IHGHI/UI, HpeI[CTaBJ'IeHHbIe B HACTOALIECM

TOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH €O cxeMoit K.

Cxema K
Cmadun 4c o
1) Ar—BR, Oy A
e Cmadur 123 R r} N
Po{dpphicl, 5 Br Ao i
o S [ ‘Wzéc’:ﬂ Ry” 1] = 1)y mCPBA ¥
M. Cmatur 29 o Cmadius 26 M
2 Ry-si Cl 2% MOPQONAH on
34 AMDA, 110°C 40
G
~2
Gs” Ge
I
% \G/ Ga 1
rae Ar mpezacrasiisier coboit 5 ,uGQy G, Gy, Gs, Ge u R ABIsIFOTCS TaKUMU,

kak omucano s popmyner (1), (II) wmm (III) wnum moObIX WX BapHUAHTOB, ONHMCAHHBIX B

HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu
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\

/N
O
) RN
o %o
rayoreH, wiu -BRy npencrasnsier codoit 15805 O
B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

IOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH CO cXeMoii L.

Cxema L

Cmadur 4c

Crmadus 20 Rz Cmadun 26 R, 2 Ar-BR,

b ) MopQonrH O v Aol

Z ALl R—oH ‘ DIPEA = pdm;"*“f}’c'? | -
(T /=" - L e

M KEC’D% e, 1 Bl

OMdA ]
& T10°C { )
34 2 o
| 43 Cma@uﬂ 31 44
Cmadua 30 z POIC Cmacua 6
Cmadus 26 \ EE“;OH g* . ‘E
MOpRonKH plaldy, ) A noo Ar
DIFEA A OMGA 110°C ) {3 =
' Y M) | N T
{:] ) ]
o C
45 e o
22
Gy Gg
I
‘SLJ\\G/G4 .
rae Ar mpezacrasiisier coboit 5 . uR, Gy Gs, Gs, G5 u Gs IBIAIOTCA TaKUMH,

kak omucano s popmyner (1), (II) wmm (III) wnum moObIX WX BapHUAHTOB, ONHMCAHHBIX B
HACTOSIIEM JOKYMEHTE, N U M, KaXKIbIA He3aBUCUMO, paBHbl O, 1, 2, 3 unu 4, v paBeH 2 wiu 3, U
R mnpencraBmser coboti —OH, —O-ankun wmu ranoreH, wmn -BRy mpencraBmser coboit
\
/N
O
) RN
o %o
WITH O

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JIOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBHH CO CXeMOil M.
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Cxema M

Cmadun 4c

R Ar—BR,
Cmadu;: 32 Cmadusa 26 6

MOphORMH =B Pd(dpphiCy,
HOLC a1 HHCI cl DIPEA | N KaCOy
B — Lt
Q Cmadun 33 N
i o
[0

46 47

4
Cmadus 34
DAST
Cmadus 4c
Ar=BR,
6 Ar
PdidpphiCiy
N KOy =Y
Fy T, | =3 e !
s SURC o'
e g
o ETF L &
50 51 k/
22
Gy Gg
I
% \G/G4 1
rae Ar mpencraBisier coOoi 5 ,u R, Gy Gs, G4, G5 1 G ABIAIOTCS TaAKUMH,

kak omucano s popmyner (1), (II) wmm (III) wnum moObIX WX BapHUAHTOB, ONHMCAHHBIX B

HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu

\
/N
O B.
E—B’ bo_
F @)
rayoreH, wiu -BRy npencrasnsier codoit © 15805 O

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JIOKYMEHTE, MOTYT OBITb CHHTE€3UPOBAHBI B COOTBETCTBUH CO cxeMoii N.

Cxema N
Cmadus 4c
11 Ar-BR,
Pd{dppfiClz,
Cmadus 35 KaCOy
1 ) (pmah cl eci Rqy= BiHMNOEeH30n
| cl Fd{PPh3)Clz Cmadug 31
= i KDAc 2y PdIC, Hz
N Cmadus 4
2y RyBr,
c! Pd(dppfiCla,
34 Kol
Cmadun 26
3} mopdonuH,
DIFPEA

echm Ry= BuHUNDeH3on
Cmadug 36
e, 1Y

8.7 NaH
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rae Ar mpencrasisieT coboi Gs u 2. G3, Gy, Gs 1 Gg ABISIIOTCST TAKUMH, KaK
2 ) 2 2 2

onucano st popmysst (1), (IT) wmm (II1) umm MOOBRIX UX BApPUAHTOB, OMUCAHHBIX B HACTOSIIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy

\
/N
E—B’O B,
\ o o)
npezncTaBisieT coboi o WM o

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

IOKYMEHTE, MOTYT OBITh CHHTE3UPOBAHBI B COOTBETCTBUH O cxeMoii O.

Cxema O
Crmadur 37 Cmadur 4c
i S | F;dgdibﬁq Ar-BR,,
Ny 3
T BmNaP, Pd{dpphCl,
b t-Bulika Kgnﬂa )
T e——— el S —
[Nj
o
55 44 56 57
G
~2
G35 Gg
I
. A Gy
rae Ar mpezacrasiisier coboit Gs 1 Gy Gs, Gy, Gs u Ge SIBISIIOTCS. TAKHUMH, KaK

onucano st popmysst (1), (IT) wmm (II1) umm MOOBRIX UX BApPUAHTOB, OMUCAHHBIX B HACTOSIIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy

\
/N
E—B’O B,
\ o o)
npezncTaBisieT coboi o WM o

B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

TOKYMEHTE, MOTYT OBITh CHHTE€3UPOBAHBI B COOTBETCTBUH CO CXeMOii P.
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Cxema P
Cmadus 38
1) PhN(OTH),
2) ¢ Cmadus 26
N 1} tophonH
) IPE
PinB "?"l\m DIPEA
Cmadus 39 252125 4
3) NEBH4 6 v [ j
Pdi{dpphCl; o
58 K005
G2
GY Gg
I
‘SLJ\\ Gy
rae Ar mpezncrasisier coOoit Gs | u Gy Gs, Gs, Gs u Gg ABIAIOTCS TAKHMH, KaK

onucano st popmysst (1), (IT) wmm (II1) umm MOOBRIX UX BApPUAHTOB, OMUCAHHBIX B HACTOSIIIEM

JIOKyMeHTe, v paBeH 2 wiu 3, u R npexacrasisier coboit —OH, —O-ankui wiu ranoreH, uimu -BRy
\
/N
E—B’O B,
\ o 0

NPENCTABISIET COOOM © WITH O
B HEKOTOPBIX BapHAHTAX BOIUIOICHUSA, COCAUHCHUA, MPEACTABJIICHHBIC B HACTOAIICM

JOKYMEHTE, MOTYT OBITb CHHTE3UPOBAHBI B COOTBETCTBUH CO cXxeMoii Q.

Cxema Q
Cmadus 11
Cmadus 8 a) R"-0OH
I~ Cl 1) BnSH, - Mﬂw o~ Cmadus 12a O ” AT
| DCHOBAHKE by RYranored 1) mCPBA
o, N JEE——— T, T, SR S
Cmadus 10 Cmadug 4c
Nj 2) AlC [N] [N 2)Ar-BR, N
Pd{dpphiCI j
o 0 K,CO5
44 62
G
~P2
G35 Gg
I
@ X Gy
rae Ar mpezacrasiisier coboit Gs , u R, Gy, G3, Gu, Gs u Gs SBIAIOTCS TAKHMH,

kak omucano s popmyner (1), (II) wmm (III) wnum moObIX WX BapHUAHTOB, ONHMCAHHBIX B

HACTOSIIIEM JNOKyMeHTe, V paBeH 2 wim 3, u R mpencrasnsier coboit —OH, —O-amkun wiu
\
/N
E—B’O B,
\ o o

rayoreH, wiu -BRy npencrasnsier codoit © 15805 O
B HEKOTOPBIX BapUaHTaX BOIUJIOIICHUSA, TPCACTABJICHHBIC BBILIC CHOCO6I:;I, OINMCaHHBIC Ha

cxeMax | wimu A-Q, IONOJHUTENBHO BKIIIOYAIOT CTAaUI0 OOpa3OBaHMs COJIM, BKIIIOYAs
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(dapMareBTHUECKH TNPHEMJIEMYIO COJIb, COEAMHEHHs COTJIACHO HACTOSIIEMY H300pETEHHIO.
ConeBbie (opMbl MOTyT OBITH MOJNYYEHBI CTAHOAPTHBIMU CIOCOOAMH TMOJYYEHHUs COJIEH,
U3BECTHBIMU B TAHHOH OOJIACTH TEXHUKH.

BapuaHTbl BOIJIOIIEHUS OTHOCATCA K JPYrUM Croco0aM, ONMUCAHHBIM B HACTOSIIEM
JIOKYMEHTE, M K NPOXAYKTY, IMOJYYEHHOMY JIOOBIM M3 CIIOCOOOB, OIMHCAHHBIX B HACTOSIIEM
nokyMeHTe. KOHKpeTHble HEOTPaHWYHMBAIOIINE MPHMEPbl TNPEACTABICHbl HIDKE B pasnene
«IIpumeps».

IIpumepsnr

Crnenyromue mpuMepsl NMPHUBEASHBI TOJBKO Il WJUIOCTPALMU, HO HE OTPaHHYESHHS
KOMNO3ULIUH, obmacTell MpUMEHEHHUsT U CHOCOOOB, MPEIUIOKEHHBIX B HACTOSIIEM TOKYMEHTE.
[IpemnoxeHHbIe COSOMHEHNUS MOTYYar0T OOIUMH CITIOCOOaMHU, OTTMCAHHBIMHU BBILIE.

B npuBeneHHbIX MprMepax HCIIOJb30BaHbI CIENYIOINE XUMHUECKUe cokpammeHms: AcSK
(tmoaunerar kamus), BINAP (2,2'-6uc(mudpenundocpuno)-1,1'-6unadprun), CDI (1,1'-
KapOOHMJITUMMHUAA30), DAST (Tpudropun IS TUIAMHUHOCEPBI), DBU (1,8-
nuazabunmkino[S.4.0lynaen-7-en), AXD (muxnopstan), HAXM (muxnopmeran), DEAD
(nmaTHNAa3OMMKApPOOKCHIIAT), DMAP (4-mUMeTHIAMIHONIMPUANH), JIM®A (N,N-
mumetmngopmamun), JIMCO (mumeruncynbpokcun), DIPEA (N, N-auu30nponuidTHIAMIH),
EA  (srmnanerar), EtOH  (stamon), i1PrOH  (mpoman-2-o;m), mCPBA  (mera-
xnoprniepokcudensoiiHas kucnora), MeOH (meranon), MOMCI (xnopMeTunMeTHoBsii 3¢up),
NaHMDS (6uc(tpumermncwmmn)amun  Hatpus), NBS (N-Opomcykumnumun), PTSA (o-
ToJyosicyibhoHoBas kuciota), SNAr (HykiaeoduibHOe apomaTudeckoe 3amemeHue), TOA
(rpumernnamun), TPK (tpudrtopykcycnas kucnora), TI'® (rerparmnpodypan), TIPS
(rpumzonpomnuicuian) u TIPSCI (Tpuu30mpOnUICHIIIIIXIIOPUL).

ITpumep L. 5-(3-mophommHo-5-(pernncy nbhoHIT)PEHUT ) THPUMUINH-2-aMIH
(coenunenue 1)

0.0 ﬂ

\\S’/
~ S
o o

Cramus 1 (cm. cxemy A, cramus 2). Cunre3 OeH3oncynb(uHATa HATPUS W3

oenzoncynbpoHmIKIOpHaa. (AnanTupoBaHo W3 MexayHapoxHoi 3assku PCT 2012031199, 08
mapTa, 2012; 6eH301Cyab(pUHAT HATPHUS TAKKE TOCTYIIEH B MIPOAAKE).

Cynbpur watpus (10,7 r, 85 mmonb) mobasnsiim k 23 mu Bonbl Ilocne mosHOTO
pacTBopeHusi pactBop oxjaxkgamm g0 0°C w  mo kamsM  gobaBmsyin S T
oenzoncynbpormmxiopuna (28,3 wmmoinb). Ilo wactam nobaBnsim  OukapOboHAT HaTpus

(NaHCOs) nns mopnmep:kanwsi IIejo4HON cpenbl pactBopa (~5,0 r). PeakimoHHYIO CMeCh
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HarpeBaj i 10 KOMHATHOW TeMIlepaTypbl W mepeMemuBanu 2 dyaca. Bony ypamsnu Ha
POTAILIMOHHOM HCHIApUTElle, & OCTATOYHYI0 BOAY JHOQMIM3MPOBAIHN B TeUE€HHE HOYH. TBeproe
BEIIECTBO PACTBOPSUIM B MeTaHOJe W (uibTpoBad. DUIbTpaT KOHUEHTPUPOBAIU TIPU
MOHMWKEHHOM JAaBjieHUH. llosiyueHHOE TBEpAOE BELIECTBO PACTBOPSUIM B METAHOJIE H
q)HHprOBaJ'II/I, BbIITAPpUBAJINA U CYIIHUJIN TTOA BBICOKUM BAKYYMOM H HUCIIOJB30BaJIl B TAKOM BUIEC
IUISL CAEAYIOLIEN PeaKLUu.

Oy.0

0 (HO),B Br S Br
oo MY TP
N N

) )

Cragus 2 (cm. cXeMy A cTanus 3): Cunres 4-(3-6pom-5-

(penmncynbhonnn)penmn)mopdonuna. (Tetrahedron Letters, 2004, 45 (16), 3233.)

B kpyriononnyto kosly, OCHAILEHHYIO TPYOKOH AJisi OCyLIeHUs] BO3ayXa (HamOJIHEHHOH
ocymaromuM areHtoMm Drierite), nobasmsum 3-0pom-5-mMophonnHOGEHNIOOPOHOBYIO KHUCIIOTY
(3,5 1, 12,3 mmomsb, 1 3xB.), 1,1 3xkB. Cu(OAc): (2,5 1, 13,5 mmonb), 2,3 5kB. peHmICynbhuHaTa
Hatpus (28,3 Mmoib), 2 3x8. KoCOs (7,82 1, 56,6 MmMonb) 1 MonekymsipHbie cuta 4 A(7 r, 200%
mac./mac.). Hob6asmsamun JJMCO (50 mi, 0,25 M) u nepeMerinBaii CMeChb B T€UEHHE 72 4acOB
Npyd KOMHATHOH Temmeparype, H 3areM (UIbTPOBAIM dYepe3 CJIOH LeuTa, JIIOUpYs
auxjgopMmeraHoM. PuiubTpar pazOaBisIM AUXJIOPMETAHOM U HACBILIEHHBIM BOJHBIM PacTBOPOM
XJIOpUIA AMMOHHUS, M SKCTparuposaiu BoaHbie cion IXM. OO0bennHeHHbIe OpraHU4YeCKUe CJIOU
NPOMBIBAJIM HACBIIEHHbIM COJIEBbIM pacTBopoM, cyurrau Hag NaxSQs, ¢uabTpoBaiun U
KOHIeHTpupoBainn. OCTaTOK OUYMINATH KOJOHOYHOH (uam-xpomarorpaduein (0-5% (0,5 M
NH3/MeOH)/IXM) ¢ monydenuem tpedyemoro nponykra (1,58 r, 4,13 mmons, Bbixox 34%).
UDP-MC+: 404,1, 406,1 (M+Na)*, CisHisBrNOsS. 'H SIMP (CDCls, 500 MI'n) &: 7,93 (an,
J=7,5, 1,5 T'u, 2H), 7,59-7,59 (tn, J= 7,5, 2 'y, 1H), 7,53 (to, J = 7,5, 1,5 Ty, 2H), 7,45 (1, J =
1,5 Tu, 1H), 7,36 (1, J =2 T'y, 1H), 7,21 (1, ] = 2,0 'y, 1H), 3,85-3,83 (M, 4H), 3,20 (ax, J = 4,5,
4.5 T'u, 4H).

Coepimemue 1

2

Cramus 3 (em. cxemy A, cragma 4). Cunres  5-(3-mopdonmno-5-

(peruncynbponmn)pernn)mupumuann-2-amuaa (Chem. Sci., 2013, 4, 916).
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B konly, ocHaleHHyr0 MarHUTHOH Merankoi, 3arpyskaiu Xphos (59 mr, 0,12 mmoib),

npeaKaTaiu3aTop G-3 Xphos (105 MI 0,12 MMOIJIb), 4-(3-6pom-5-

(penuncynbhonmn)permn)moppomuna (1,58 r, 4,12 mmonb) u (2-aMUHOMUPUMUAWH-S-
wi)oopoHoByro kucioty (0,86 r, 6,2 mmoinb). Konly 3akppiBaii BUHTOBOH CEMTOM W 3aTeM
BAKyYMHUPOBAJIH M HAMOJHSIN aproHoM. Yepes mmpui nodasisiiu aerasupoBanHsiii TT'O (8,24
M) u nerasmposanHbiii 0,5 M Boamsbiii pactBop KsPO4 (16,5 mum) u mnepememnBanu
peakunoHHyK0 cMech npu 75°C B TeueHue 2,5 yaca. PeakIMOHHYIO CMECh OXJTAKIAJIH, 3aTEM K
cmecu nodasisu AXM (40 mu) u Boay (40 mur) u sxctparupoBain Boaayoo ¢asy XM (3 x 40
mi1). O0bequHEeHHYIO opraHudeckyro (asy cyurmim Han NaxSO4, KOHIEHTPUPOBAIH In vacuo U
ouMIanyu KoJoHO4YHOH xpomartorpadueii (0-7% (0,5 M NHi;/MeOH)/JIXM) ¢ mnonyueHuem
tpebyemoro mpoxaykra (coemmnenus 1) (1,15 r, 2,9 mmons, Bexoa 70%). UOP-MC+: 3975
(M+H), 419,3 (M+Na), C1sHisBrNOsS. '"H AMP (JIMCO, 500 MI'n) &: 8,61 (c, 2H), 8,09 — 8,01
(m, 2H), 7,71 — 7,64 (m, 1H), 7,64 — 7,56 (m, 2H), 7,52 (1, J = 1,5 Ty, 1H), 7,38 (1, J = 2,0 I'ny,
1H), 7,32 (1,1 =2,0 'y, 1H), 6,88 (c, 2H), 3,74 (an, J = 6,1, 3,7 I'u, 4H), 3,27 — 3,23 (M, 4H).

CJ'IGI[YIOH.II/IG COCAUHEHUA MOJyYdalin CHOCO6aMI/I, AHAJIOTHYHBIMHA CHOCO6y, ONMMCAHHOMY

IJIA COEAUHEHNS 1, U KaK OMMCAHO Ha cXeMe A

N MC 'H AMP
COEIUHEHUA
(CDCls, 500 MIm) &: 8,66 (c, 2H), 7.99 — 7.95 (w, 2H), 7.61 —
5 412,5 (M+H), | 7.57 (m, 1H), 7.55 — 7.50 (w, 2H), 7.49 — 7.46 (v, 2H), 7,10 (1,
4343 (M+Na) | J=2.4, 1,5 T, 1H), 4,07 (c, 3H), 3.90 — 3,86 (v, 4H), 3.28 (xx,
J=43, 2,6 T, 4H).
(CDCls, 500 MIm) &: 8.33 (c, 1H), 7.95 — 7.91 (wm, 2H), 7.61 —
; 4655 (M+H), | 7.56 (m, TH), 7,54 — 7.49 (w, 2H), 747 (xx, T = 2,5, 1,6 T, 1H),
487.4 (M+Na) | 7.30 — 7.28 (m, 1H), 6,90 (v, J = 1.9 T, 1H), 5,42 (e, 2H),
3,88 — 3,82 (m, 4H), 3,26 — 3,19 (v, 4H).
425.5 (MoH), | (CDCh. 500 MI'm) 3: 8.48 (c. 2H). 7.99 = 7.92 (. 2H). 7.60 -
4 473 (MeNay | 754 O TH), 755 ~ 747 (. 2H). 745 - 7.37 (. 2H). 7.05 (aa,
’ J=24, 1,5Tw 1H), 3,89 - 3,85 (v, 4H), 3,27 — 3,21 (m, 10H).
(CDCls, 500 MI'w) &: 8,32 (am, J = 4.0, 2,5 T, 1H), 7,99 — 7.94
4114 (M+H), | o 2H), 7,73 (man, T = 8.4, 5.8, 2,5 Ty, 1H), 7,60 — 7,54 (m,
5 4333 (M+Na), | 1H), 7.53 — 7.47 (w, 3H), 7.43 (xx. J = 2.4, 1,5 [, 1H), 7.12
4494 (M+K) | (am, J=2.5, 1,5 T, 1H), 6,82 (1, J = 8,7 T, 1H), 3,98 (c, 3H),
3,89 — 3,84 (m, 4H), 3,29 — 3.23 (v, 4H).
4645 (), | (CDCI3. 500 MI'w) 8: 801 (c. TH). 7.95 ~ 7.91 (v, 2H). 7.59 -
. 4863 (MiNa), | 7-35 On 1H). 7.53 = 7.48 (. 2H), 745 (a2, J = 2.5, 16 T'u, 1H),
5006 (MK | 731 (e TH). 6.93 (2,7 =2.0 T, 1H). 6.79 (c, 1H). 5,16 (c. 2H).
; 3,88 — 3,81 (v, 4H), 3,24 — 3,18 (, 4H).
(CDCI3, 500 MTm) &: 8.48 (c, 2H). 8,33 (x, J = 4.9 T, 1H),
8.23 (1, J = 1,8 T, 1H), 8,15 (1, J = 7,9 T, 1H), 7,84 (1, ] = 7.8
7 286;’32 (%fg;) T, 1H), 7.68 (r, J = 8,0 T, 1H), 7,44 (r, J = 1.5 Ty, 1H), 7,09
’ (an, J = 2.4, 1,5 T, 1H), 5,21 (c, 2H), 3,92 — 3,84 (v, 4H), 3,31
—3.24 (w, 4H).
(IMCO-d6, 500 MTm) &: 8,62 (c, 2H), 8.18 — 8.11 (w, 2H), 7,53
(1. 7= 15T, 1H), 7.47 — 741 (m, 2H), 7,38 (1, J = 1.9 Ty, 1H),
8 4374 (MiNa) | 733 T = 179 g, 1H), 6,90 (c. 2H), 3,74 (an, J = 6.0, 3.7 ',
4H), 3.27 (an, J = 6.0, 3,8 T'w, 4H).
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469.4 (M+Na)

(CDCI3, 500 MT'm) o: 8,58 (1, J = 1,8 T, 1H), 8,48 (c, 2H),
8,01 — 7,97 (m, 1H), 7,95 (1, J = 8,7 T, 1H), 7,90 — 7,84 (1,
2H), 7,67 — 7,58 (w, 2H), 7,49 (ar, J = 6,1, 1,6 T, 2H), 7,04
(am, J= 2,5, 1,5 T, 1H), 6,37 (c, 2H), 3,90 — 3,84 (v, 4H), 3,29
3,24 (v, 4H).

10

4223 (M+H),
444.2 (M+Na)

(CDCI3, 500 MI'n) 5: 8,48 (c, 2H), 8,10 — 8,03 (v, 2H), 7.85 —
7,77 (v, 2H), 7,42 (v, T = 1,5 T, 1H), 7,39 (1, J = 2,0 T, 1H),
7,09 (r, J = 1,9 T, 1H), 5,31 (¢, 2H), 3,90 — 3,85 (m, 4H), 3,29
~ 3,25 (w, 4H).

11

449.1 (M+H),
471.8 (M+Na)

(CDCI3, 500 MI'm) &: 8,65 (c, 2H). 8,36 (za, J = 6.9, 2.4 ',
1H), 8,12 (nun, J = 8,8, 4.5, 2.4 T, 1H), 7,65 (1, J = 8,9 Ty,
1H), 7,60 (v, J = 1,4 T, 1H), 7,39 (ar, J = 14,9, 2,0 T, 2H),
6,89 (c, 2H), 3,75 (v, J = 4.9 T, 4H), 3,28 (w1, 4H).

12

395,5 (M+H),
417,5 (M+Na),
433,5 (M+K)

(CDCI3, 500 MT'm) &: & 8,52 (x, J = 20,9 T, 2H), 7,99 — 7.89
(i, 2H), 7,61 — 7.55 (w, 1H), 7.55 — 7,46 (v, 3H), 731 — 7.27
(v, TH), 7,19 (1, T = 5,1 Ty, 1H), 6,92 (1, T = 2,0 T, 1H), 3,90 —
3,81 (M, 4H), 3,30 — 3,23 (u, 4H).

13

422, 1(M+H)

(IMCO-d6, 500 MT'w) &: 8,65 (c, 2H), 8,61 (r, J = 1.8 I'w, 1H),
8,38 (ar, J = 8.3, 1,4 T'w, 1H), 8,15 (ar, J = 7.8, 1,3 Ty, 1H),
781 (1,J=7.9 T, 1H), 7,64 — 7,58 (v, 1H), 7,41 (1, J= 1,8 T,
1H), 7,38 (v, J = 2,0 Ty, 1H), 6,91 (¢, 2H), 3,79 — 3,68 (v, 4H),
3,29 (1, J = 4,9 T'w, 4H).

14

465,1 (M+H)

(IMCO-d6, 500 MI') &: 8,63 (c, 2H), 8,29 (x, J = 8,3 ['w, 2H),
7,98 (1, J = 8.3 T, 2H), 7,57 (1, J = 1,6 Ty, 1H), 7,42 (v, T = 2,0
T, 1H), 7,36 (1, J = 2,0 T, 1H), 6,91 (c, 2H), 3,74 (1, J = 4.8
T, 4H), 3,28 (r, J = 4,9 T, 4H).

15

481,1 (M+H)

(IMCO-d6, 500 MTm) o: 8,63 (c, 2H), 8.23 — 8,19 (v, 2H), 7,59
(ar, J = 7.8, 1,1 T, 2H), 7,57 — 7,55 (m, 1H), 7.41 (1, J = 1,9
I, 1H), 7,35 (v, J = 1,9 Ty, 1H), 6,91 (c, 2H), 3,77 — 3,70 (v,
4H), 3,30 — 3,25 (v, 4H).

16

411,1 (M+H)

(IMCO-d6, 500 MTm) 5: 8,65 (c, 2H), 8,08 — 8,02 (v, 2H), 7,71
— 765 (\, 1H), 7.61 (aa, J = 8.5, 7.0 Ty, 2H), 7,52 (. T = 1,5
T, 1H), 7,40 — 7,35 (w, 2H), 7,32 (1, J = 2,0 T, 1H), 3,74 (a1,
J=5.9, 3,8 T, 4H), 3,26 (an, J = 5.9, 3,9 T'w, 4H), 2,84 (g, ] =
4,8 T, 3H).

17

490.1 (M+H)

(IMCO-d6, 500 MT'w) &: 8,41 (c, 1H), 8,17 (x, J = 8,5 ['w, 2H),
8,10 (z, J = 8,5 Ty, 2H), 7,44 (v, 3H), 7,28 (c, 1H), 721 (v, J =
1,9 T, 1H), 3,73 (a1, J = 6,0, 3.8 ', 4H), 3,24 (a1, ] = 5.9, 3.9
Iy, 4H).

18

489, 1(M+H)

(IMCO-d6, 500 MT'm) &: 8,19 — 8,14 (w, 2H), 8,11 — 8,07 (v,
2H), 7,96 (c, 1H), 742 (v, T = 2,0 T, 1H), 7,22 (c, 1H), 7,14 (r,
J=19Tw 1H), 6,81 (c, IH), 6,68 (c, 2H), 3,72 (nx, J = 6.1, 3,6
I'y, 4H), 3,23 (an, J = 5.8, 3.9 I'u, 4H).

19

4412 (M+H)

(IMCO-d6, 500 MTw) o: 8,64 (c, 2H), 8,07 — 8,03 (v, 2H), 7,71
~ 765 (\, 1H), 7.61 (aa, J = 8.4, 7.0 Ty, 2H), 7,52 (v, J = 1,4
Ty, 1H), 7,38 (1, T = 2,0 T, 1H), 7,35 — 7,30 (v, 2H), 4,68 (r, J
=5.6Tw 1H), 3,74 (um, J = 5,9, 3,7 Ty, 4H), 3,53 (x, J= 6,1 T,
2H), 3,39 (k, J = 6,2 Ty, 2H), 3,28 — 3,23 (w1, 4H).

20

4371 (M+H)

(IMCO-d6, 500 MTm) &: 8,67 (c, 2H), 8,07 — 8,03 (v, 2H), 7,70
— 764 (v, 2H), 7.61 (aa, J = 8.4, 7.0 Ty, 2H), 7,53 (1, J = 1,4
I, 1H), 7,39 (v, J = 1,9 T, 1H), 7,33 (v, J = 2,0 Ty, 1H), 3,74
(am, J = 6,0, 3,8 Ty, 4H), 3,28 — 3,24 (v, 4H), 2,75 (1%, J = 7.3,
3,8 T, 1H), 0,69 (1, J = 6,9, 4.6 T, 2H), 0,51 — 0,47 (v, 2H).

21

411,1(M+H)

(IMCO-d6, 500 MTm) 5: 8,60 (c, 2H), 7,95 — 7.89 (v, 2H), 7,51
— 748 (m, 1H), 7,40 (x, J = 8,1 Ty, 2H), 7,36 (1,J = 1,9 T, 1H),
7,30 (v, J = 1,9 T, 1H), 6,89 (c, 2H), 3,74 (a1, J = 6,0, 3.8 Ty,
4H), 3,29 — 3,22 (m, 4H), 2,36 (c, 3H).
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22

454.2 (M+H)

(JIMCO-d6, 500 MTI'w) &: 10,35 (c, 1H), 8,60 (c, 2H), 7,99 —
7,93 (M, 2H), 7,82 — 7,71 (m, 2H), 7,47 (1, J = 1,5 'y, 1H), 7,36
(r, J = 1,9 T'w, 1H), 7,28 (1, J = 1,9 I', 1H), 6,89 (c, 2H), 3,74
(ax, J=6,0, 3,8 Ty, 4H), 3,25 (aa, J = 5.9, 3,7 I'u, 4H), 2,07 (c,
3H).

23

411,1 (M+H)

(IMCO-d6, 500 MT') &: 8,56 (¢, 2H), 7,42 (x, J = 2,1 [, 1H),
735727 (m, 3H), 7.25 (1, J = 1,5 T, 1H), 721 (nz, J = 7.2,
2,3 T, 2H), 7,03 (v, J = 1,9 Ty, 1H), 6,89 (c, 2H), 4,69 (c, 2H),
3,74 (1, J = 4,8 T, 4H), 3,22 — 3,16 (m, 4H).

24

496,2(M+H)

(IMCO-d6, 500 MTm) &: 8,61 (c, 2H), 8,09 — 8,02 (v, 2H), 7,71
~ 765 (\, 1H), 7.61 (aa, J = 8.4, 7.0 Ty, 2H), 7,52 (v, J = 1,4
I, 1H), 7,38 (v, J = 1,9 T, 1H), 7,34 (v, J = 1,9 T, 1H), 6,90
(c, 2H), 3,46 (v, J = 5,1 T, 4H), 3,28 (an, J = 6,4, 4,0 T, 4H),
1,42 (c, 9H).

25

395.1 (M+H)

(IMCO-d6, 500 MTm) &: 8,59 (c, 2H), 8,07 — 8,02 (v, 2H), 7,71
~ 7,64 (w, 1H), 7,63 — 7,57 (v, 2H), 7.43 (v, ] = 1,5 Ty, 1H),
734 (r,J = 1,9 Ty, 1H), 7,28 (v, J = 1,9 Ty, 1H), 6,87 (c, 2H),
3,29 (1, J=5,3 T, 4H), 1.61 (an, ] = 7.5, 4,0 ', 4H), 1,56 (x, J
=7.3,5,9 T, 2H).

26

447.1 (M+H)

(IMCO-d6, 500 MT'w) &: 8,58 (c, 2H), 7,46 (r, J = 2,0 Ty, 1H),
733 — 7,27 (v, 2H), 7,24 (ta, T = 9,6, 2,5 T, 1H), 7,10 (a1, J =
8.5, 2,6 Ty, 1H), 7,04 (v, J = 2,0 T, 1H), 6,90 (c, 2H), 4,72 (c,
2H), 3,81 — 3,68 (v, 4H), 3,23 — 3,15 (v, 4H).

27

436,2 (M+H)

(IMCO-d6, 500 MTm) &: 8,59 (c, 2H), 7.82 (xa, J = 4.4, 3.9, 1.8
Ty, 1H), 7,57 (nam, J = 5.2, 3,5, 1,4 T, 3H), 7,46 (v, T = 1,9 T,
1H), 7.28 (1, J = 1,5 T, 1H), 7,00 (r, J = 2,0 T, 1H), 6,91 (c,
2H), 4,82 (c, 2H), 3,74 (r, ] = 4,8 T, 4H), 3,28 — 3,00 (m, 4H).

28

4412 (M+H)

(IMCO-d6, 500 MI'w) &: 8,56 (c, 2H), 7,42 (r, J = 1.0 Ty, 1H),
724 (n, J= 1,5 T, 1H), 7,14 — 7,08 (v, 2H), 7,00 (r, J = 1,9 T'm,
1H), 6,92 — 6,83 (w, 4H), 4,60 (c, 2H), 3,74 (x, J = 5,0 Ty, 4H),
3,72 (c, 3H), 3,21 — 3,14 (v, 4H).

29

429.1 (M+H)

(IMCO-d6, 500 MT'w) &: 8,58 (c, 2H), 7.43 (r, J = 1.0 Ty, 1H),
727 (1, J = 1,4 T, 1H), 7.26 — 7.21 (v, 2H), 7,19 — 7,12 (m,
2H), 7,02 (1, J = 1,9 T, 1H), 6,91 (c, 2H), 4,71 (c, 2H), 3,74 (r,
J =48 T, 4H), 3,23 - 3,16 (m, 4H).

30

439.2(M+H)

(IMCO-d6, 500 MIm) &: 10,71 (c, 1H), 9,01 (c, 2H), 8,09 —
8,04 (v, 2H), 772 — 7,64 (m, 2H), 7.61 (ax, J = 8,4, 7.0 Ty, 2H),
7,52 (1,3 =2,0 T, 1H), 7,42 (v, J = 1,9 Ty, 1H), 3,79 — 3,70 (1,
4H), 3,31 — 3,28 (v, 4H), 2.21 (c, 3H).

31

425.1 (M+H)

(IMCO-d6, 500 MI'w) &: 8,60 (c, 2H), 7,42 (r, J = 1,9 Ty, 1H),
738 — 7.28 (m, 4H), 7.28 — 7.23 (w, 1H), 7,23 — 7,17 (m, 2H),
7,03 (v, J = 1,9 T, 1H), 4,69 (c, 2H), 3,74 (1, J = 4.8 T, 4H),
3,22~ 3,15 (w, 4H), 2,85 (1, ] = 4,8 Ty, 3H).

32

478.2 (M+H)

(JIMCO-d6, 500 MT'w) &: 7.86 (c. 1H), 7.33 — 7.25 (w, 3H). 7.16
~7.10 (m, 4H), 6,92 (, J = 2.0, 1,3 Twt, 1H), 6.80 (c. 1H). 6,66
(c, 2H), 4,65 (c, 2H), 3.72 (a1, J = 5.9, 3,8 Ty, 4H), 3,17 — 3,08
(M, 4H).

33

479.2 (M+H)

(IMCO-d6, 500 MT'w) &: 8,33 (c, 1H), 7.43 (c, 2H), 7,34 — 7.24
(i, 4H), 7,18 (1, T = 1,9 T, 1H), 7,16 — 7,10 (m, 3H), 6,97 (1, J
= 1,4 T, 1H), 4,66 (c, 2H), 3,72 (an, J = 6,0, 3,7 I'y, 4H), 3,18
3,09 (w, 4H).

34

4492 (M+H)

(JIMCO-d6, 500 MI') &: 9,28 (x, J = 2.5 T, 1H), 8,80 (1, J =
2,5 T, 1H), 7,69 (x, J = 1,2 Ty, 1H), 7,58 (t, J = 2,0 T'y, 1H),
7,48 — 7.44 (v, 1H), 7,37 — 7,29 (v, 3H), 7,26 — 7,19 (m, 2H),
7,11 (1, T = 1,9 T'w, 1H), 4,73 (c, 2H), 3,79 — 3,72 (», 4H), 3,23
(zz, J =35.9, 3,8 I'u, 4H), 2,40 (c, 3H).
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35

435.4 (M+H),
4774 (M+Na),
493.6 (M+K)

(IMCO-d6, 500 MI'w) &: 8,59 (c, 2H), 7.42 (r, J = 1,0 Ty, 1H),
735~ 7,28 (m, 4H), 7,27 (n, J = 1,4 T, 1H), 7.21 (nz, J = 7.2,
2,3 T, 2H), 7,03 (1, J = 1,7 T, 1H), 4,69 (g, J = 2,1 T'y, 3H),
3,74 (1,7 = 4,9 T, 4H), 3,53 (x, J = 6,1 Ty, 2H), 3,39 (x, J = 6,2
', 2H), 3,20 (r, J = 4,8 T, 4H).

39

419.4 (M+H)

(IMCO-d6, 400 MTm) &: 8,67 (c, 2H), 7,47 (c, 1H), 7,45 (c,
1H), 7,27 (¢, 1H), 6,92 (c, 2H), 3,77 (m, 6H), 3,36 (v, 2H), 3,28
(v, 6H), 2,09 (v, 1H), 1,71 (v, 2H), 1,34 (v, 2H).

40

528.6 (M+H)

(IMCO-d6, 500 MT') &: 8,19 (x, J = 8,8 T, 1H), 7,97 (c, 1H),
742 (1, J = 1,9 T, 1H), 7.27 — 7,21 (v, 3H), 7,20 — 7,09 (,
4H), 7,06 (1, T = 2,0 T, 1H), 6,88 (1, J = 5,4 T, 1H), 4,71 (c,
2H), 3,94 (c, 3H), 3,76 (a1, J = 5.9, 3,9 T', 4H), 3.22 (11, J =
5.8, 4.1 T, 4H), 3,11 (kn, J = 7,1, 5,1 T, 2H), 1,08 — 1,04 (v,
3H).

41

428.4 (M+H)

(IMCO-d6, 500 MTm) &: 9,56 (1, J = 14 T, 1H), 7,40 (r, J =
2,0 T, 1H), 7,29 — 7,20 (v, 4H), 7,18 — 7,12 (m, 2H), 7,10 (r, J
= 1,9 Tw, 1H), 7,05 (ar, T = 7,7, 1,2 Ty, 1H), 7,02 (v, T = 2,1 Ty,
1H), 6,81 (1ax, J = 8,1, 2,5, 0,9 T, 1H), 4,72 (c, 2H), 3,80 —
3,69 (m, 4H), 3,24 — 3,16 (, 4H).

42

483 4(M+H)

(IMCO-d6, 500 MT'm) 5:10,81 (c, 1H), 7,41 (r, J = 1,9 Ty, 1H),
730 (1, J = 2,0 T, 1H), 7,28 — 7.20 (v, 4H), 7,19 — 7,12 (v,
2H), 7,06 (1, T = 1,9 Ty, 1H), 6,97 (1, J = 8,2 T, 1H), 4,71 (c,
2H), 4,63 (c, 2H), 3,78 — 3,69 (v, 4H), 3,24 — 3,16 (v, 4H).

43

4572 (M+H)

(IMCO-d6, 500 MI') &: 7,33 (v, J = 1.0 T, 1H), 7,26 — 7.22
(O, 3H), 7,18 — 7,12 (m, 2H), 7,04 (v, J = 2,0 T, 1H), 6,94 (1, J
= 23T 1H), 6,86 (1, ] = 8,4 T, 1H), 6,82 (nx, J = 8.2, 2.2 Ty,
1H), 4,81 (c, 2H), 4,69 (c, 2H), 3,80 (c, 3H), 3,78 — 3,71 (v,
SH), 3,23 — 3,17 (v, 4H).

44

458.2 (M+H)

(IMCO-d6, 500 MTw) &: 7,41 (1, J = 8,1 T, 1H), 7.29 (r, J =
1,0 T, 1H), 7,25 — 7,19 (m, 3H), 7,18 — 7,11 (v, 2H), 6,99 (r, J
= 2.0 Ty, 1H), 6,14 — 6,08 (v, 3H), 4,64 (c, 2H), 3,77 (c, 3H),
3,74 (an, J = 6,0, 3,7 T, 4H), 3,16 — 3,09 (v, 4H).

45

469,1(M+H)

(IMCO-d6, 500 MT'm) &: 7,34 — 7,30 (w, 1H), 7,27 — 7.21 (m,
2H), 7,20 (1, J = 1,5 Ty, 1H), 7,18 — 7,12 (v, 2H), 7,00 — 6,96
(v, 3H), 6,66 — 6,59 (m, 1H), 6,03 (g, J = 2,6 Ty, 1H), 4,69 (c,
2H), 4,14 (an, J = 5.0, 3,7 Ty, 2H), 3,79 — 3,68 (w1, 4H), 3,34 —
3,32 (m, 2H), 3,21 — 3,12 (u, 4H).

46

496.2 (M+H)

(IMCO-d6, 500 MTw) &: 7,72 (ar, J = 7.9, 1,2 T, 1H), 7,65 —
7,59 (w, 2H), 7,50 (r, = 2,0 T, 1H), 7,42 (zar, J = 8.2, 2,4, 12
o, 1H), 7.28 (v, J = 1,4 T, 1H), 7,27 — 7,21 (v, 2H), 7,19 —
7,12 (v, 3H), 4,74 (¢, 2H), 3,79 — 3,72 (w, 4H), 3,26 — 3,20 (1,
4H).

49

403,2(M+H)

(IMCO-d6, 500 MT') &: 8,64 (c, 2H), 7,45 (x, J = 1,9 [, 1H),
737 (n,J=1,5Tw, 1H), 7,19 (1, J = 1,8 Ty, 1H), 6,88 (1, J = 4.3
T, 2H), 3,76 (ar, J = 8.7, 4.6 T, 4H), 3,31-3,27 (v, 4H), 3,18
(am, J=5,9,3,8 T, 1H), 1,93 — 1,81 (m, 2H), 1,76 (ar, J = 12,9,
3,4 T, 2H), 1,36 — 1,04 (m, 6H).

50

429.2(M+H)

(IMCO-d6, 500 MI'w) &: 8,56 (c, 2H), 7.45 (r, J = 1,0 Ty, 1H),
740 (tax, T = 7,7, 5,3, 1,8 T, 1H), 7,30 — 7,22 (w, 2H), 7,21 —
7,12 (m, 2H), 7,03 (r, J = 1,9 Ty, 1H), 6,90 (¢, 2H), 4,72 (c, 2H),
3,75 - 3,72 (w, 4H), 3,21 - 3,18 (v, 4H).

51

391,1 (M+H)

(IMCO-d6, 500 MI') &: 8,66 (¢, 2H), 7,46 (x, J = 1,9 T'w, 2H),
727 (v, T = 2,0 T, 1H), 6,90 (c, 2H), 4,31 (r1, J = 8,6, 5,1 ',
1H), 4,03 (az, J = 10,0, 4,8 T, 1H), 3,86 — 3,73 (v, 6H), 3,66
(ar, J = 8.4, 6,9 T, 1H), 3,32 — 3,28 (m, 4H), 2,23 — 2,14 (m,
1H), 2,09 (azan, J = 13,1, 9.3, 7.1, 5,8 T'y, 1H).
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55

4432 (M+H)

(IMCO-d6, 500 MI'm) 5:8,46 (1, J = 1,9 I, 1H), 8,34 (x, J =
2,7 T, 1H), 7,59 (1, J = 2,3 T, 1H), 7.53 (1, J = 1,9 Ty, 1H),
735 (1, J = 1,5 T, 1H), 7,28 — 7.20 (v, 2H), 7,19 — 7,09 (,
3H), 4,74 (c, 2H), 3,92 (c, 3H), 3,75 (aa, J = 5.9, 3.7 'y, 4H),
3,25 — 3,18 (m, 4H).

60

4173 (M+H)

(CDCI3, 400 MTm) &: 8,54 (c, 2H), 7.44 (c, 1H), 7,37 (c, 1H),
7,14 (¢, 1H), 5,30 (wm, 2H), 3,89 (v, 4H), 3,29 (v, 4H), 3,01 (x,
J=5.6 T, 2H), 2,07 (v, 1TH), 1,90 (v, 2H), 1,63 (v, 2H), 1,36-
1,03 (v, 6H).

62

405,2 (M+H)

(IMCO-d6, 500 MI'w) &: 8,65 (c, 2H), 7.48 (r, J = 1.0 Ty, 1H),
739 (r,J = 1,3 T, 1H), 7,20 (v, J = 1,9 Ty, 1H), 6,90 (c, 2H),
3,91 (mam, J = 11,7, 4.7, 1,6 T, 2H), 3,79 — 3,73 (v, 4H), 3,64
(rr, J = 12,0, 3,8 T, 1H), 3,31 — 3,24 (v, 6H), 1,73 (aan, J =
12,6, 4,0, 1,8 T, 2H), 1,59 (k, J = 12,2, 4,7 Ty, 2H).

64

453.4 (M+H)

(CDCI3, 400 MTm) &: 8,54 (c, 2H), 7.43 (c, 1H), 7,36 (c, 1H),
7,15 (¢, 1H), 5,37 (wm, 2H), 3,90 (v, 4H), 3,31 (v, 4H), 3,05 (1,
J=6,0 T, 2H), 2,22 (m, 1H), 2,07 (v, 4H), 1,77 (v, 2H), 1,46 (m,
2H).

69

476,3
(M+H)

(IMCO-d6, 500 MTm) &: 8,67 (1, J = 1,6 T, 1H), 7.98 (1, J =
1,5 T, 1H), 7,85 — 7,80 (v, 1H), 7,79 (r, J = 1,9 T, 1H), 7,27
(r, = 1,9 T, 1H), 6,74 (c, 2H), 4,49 (rr, J = 8,2, 5,3 T, 1H),
4,05 (1, J = 29,5 T, 4H), 3,77 (1, J = 4,9 Ty, 4H), 333 - 3,23
(v, 4H), 1,36 (c, 9H).

70

4382
(M+H)

(IMCO-d6, 500 MI'w) &: 8,00 (c, 1H), 7,34 (r, J = 2,0 T, 1H),
7,18 (1, J = 1.8 T, 1H), 7,14 (¢, 1H), 6,83 (c, 1H), 6,67 (c, 2H),
424 (11, J = 8,6, 5,3 T, 1H), 3,98 (aa, J = 10,1, 4.9 I'n, 1H),
3,82 (a1, J = 10,0, 8,1 T, 1H), 3,79 — 3,71 (v, 5H), 3.65 (ar, J =
8.4, 6,9 T, 1H), 3,28 — 3,21 (m, 4H), 2,18 — 2,03 (m, 2H).

72

439,1
(M+H)

(IMCO-d6, 500 MT'm) &: 8,46 (c, 1H), 7.44 (c, 2H), 7,36 (1, J =
2,0 T, 1H), 7,25 (1, J = 1,9 T, 1H), 7,19 (g, J = 1,8 T, 1H),
424 (11,1 = 9,8, 5,2 T, 1H), 4,04 — 3,96 (m, 1H), 3,82 (1, J =
10,0, 8,1 T, 1H), 3,75 (ar, J = 5.8, 3.9 T, SH), 3,65 (ar, J =
8.3, 6,8 Ty, 1H), 3,26 (1, J = 4,9 Ty, 4H), 2,20 — 2,05 (v, 2H).

73

4112
(M+H)

(IMCO-d6, 500 MTw) &: 8,57 (1, J = 15 T, 1H), 7.96 (1, J =
1,5 T, 1H), 7,73 (1, J = 2,0 T, 1H), 7,69 (g, J = 1,6 T, 1H),
731 (um, J = 5,1, 2,0 Ty, 3H), 7,21 (ax, J = 6,3, 2,7 T, 2H),
7,02 (r, J = 1,9 T, 1H), 6,70 (c, 2H), 4,67 (c, 2H), 3,75 (v, J =
4,8 T, 4H), 3,18 (r, ] = 4,9 T, 4H).

74

391,2
(M+H)

(IMCO-d6, 500 MI'm) :8,66 (1, J = 1,6 [, 1H), 7.99 (x, J =
1,5 T, 1H), 7,82 (n, J = 1,6 T, 1H), 7,77 (1, J = 1,9 T, 1H),
727 (1,3 =2,0 T, 1H), 6,74 (e, 2H), 4,27 (rr, T = 9.6, 5,2 T,
1H), 4,01 (nz, J = 10,0, 4.8 T, 1H), 3,87 — 3,80 (v, 1H), 3,78
(x, J = 5,0 T, 5H), 3,69 — 3,62 (m, 1H), 3,29 (a1, J = 5.9, 3.8
', 4H), 2,24 — 1,99 (v, 2H).

85

433,16
(M+H)

(CDCI3, 400 MI'm) &: 8,55 (m, 2H), 7.38 (c, 1H), 7.31 (c, 1H),
7,17 (¢, 1H), 3,31 (m, 2H), 3,91 (v, 4H), 3.43 (v, 2H), 3,30 (v,
4H), 3,23 (m, 1H), 1,91 (wm, 2H), 1,42 (wm, 2H), 1,23 (1, J=6,0 T,
6H),

88

438.7
(M+H)

(IMCO-d6, 400 MTm) &: 8,66 (c, 2H), 7,49 (c, 1H), 7,39 (c,
1H), 7.21 (¢, 1H), 6,94 (c, 2H), 3,77 (m, 4H), 3,57 (v, 1H), 3,29
(v, 4H), 2,11 (v, 2H), 1,95 (v, 2H), 1,83 (v, 2H), 1,61 (v, 2H),

94

463,1
(M+H)

(IMCO-d6, 500 MT') &: 8,66 (c, 2H), 7,49 (r, J = 1,0 Ty, 1H),
745 (n, J= 1,6 T, 1H), 7,41 (1, T = 6,6 T, 1H), 7,26 (v, T = 1,9
T, 1H), 6,90 (c, 2H), 4,58 — 4,48 (m, 1H), 4,40 (1, J = 6,6 T,
2H), 4,08 — 3,98 (m, 4H), 3,76 (a1, J = 6,0, 3,6 T, 4H), 3,30 (1,
J=5,9Tu, 4H), 3,13 (c, 3H).
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(IMCO-d6, 500 MT'm) &: 8,66 (c, 2H), 7.47 (ar, J = 6.3, 1,7 Tw,
05 4471 2H), 7,26 (1, T = 1,9 T, 1H), 6,89 (¢, 2H), 4,56 (r, J = 8.5, 5.7
(M+H) I'w, 1H), 4,19 - 3.97 (v, 4H), 3,76 (a1, J = 6.0, 3.7 'y, 4H), 3,30
(1, J = 6,1 T, 4H), 2,73 (c, 6H).
(IMCO-d6, 400 MTm) &: 7.91 (g, J=9.6 T, 1H), 7,79 (v, 1H),
o6 446,83 7,76 (c, 1H), 7,34 (v, 1H), 7,25 (m, 1H), 7,11 (v, 2H), 6,85 (a,
(M+H) J=9.6 T, 1H), 6,65 (c, 2H), 4,73 (c, 2H), 3,77 (m, 4H), 3,22 (m,
4H).
(IMCO-d6, 500 MI') &: 8,72 (¢, 2H), 7,65 (x, J = 3,6 [, 1H),
747 (x, = 1,9Tw, 2H), 7,28 (1, J = 2,0 Ty, 1H), 4,38 — 4,17 (m,
103 4312 1H), 4,03 (g, J = 10,0, 4,8 Tu, 1H), 3,87 — 3,71 (m, 6H), 3,66
(M+H) (ar, J = 8.2, 6,8 T, 1H), 3,34 — 3,27 (m, 4H), 2,83 — 2,71 (m,
1H), 2,24 — 2,16 (m, 1H), 2,15 — 2,05 (m, 1H), 0,72 — 0,67 (m,
2H), 0,54 — 0,46 (v, 2H).
(IMCO-d6, 500 MI'w) &: 8,62 (¢, 2H), 7,63 (x, J = 3,8 ['w, 1H),
1510 743 (an, J = 2.4, 1,5 T, 1H), 7,34 — 7,26 (w1, 4H), 7,23 — 7,19
104 M+ (O, 2H), 7,04 (nm, J = 2,4, 1,5 T, 1H), 4,69 (c, 2H), 3,77 — 3,73
(v, 4H), 3,23 — 3,16 (m, 4H), 2,80 — 2,71 (v, 1H), 0,72 — 0,66
(v, 2H), 0,53 — 0,47 (w1, 2H).
IMpumep 2. 5-(3-mopdonuno-5-(((Terparunpodypan-3-
WJT)METUI)Cy b OHMI )(PeHIT ) TUPUMUIH-2-aMUH; (Terparunpodypan-3-

wiI)MeTaHCcyIbpoHmIXIOpU (coenuaenune 38)

E§OH Egsocb
o o

Cramus 1: Tpudenunpochun (7,7 1, 29,4 w™Mmonb) n00aBISIM K PacTBOPY
(rerparuppodypan-3-un)meranona (2 r, 19,6 mmons) u terpabpomuna yriepona (7,7 r, 23,5
MMoJib) B JIXM (30 M) mpu 0°C. PeaklIMOHHYIO CMeCh MepeMeIInBaii B TeYeHHE 2 YacoOB MpHU
KOMHaTHOH TemnepaTtype. CMech BbUIMBAIN B BOAY (50 MJT) M 3KCTParupoBaId TUXJIOPMETAHOM
(50 ma x 3). OpraHudeckue 5KCTPAaKTbl OOBEAMHSIN, CYLIMJIN Haj Oe3BOAHBIM CyJIb(paToM
HATPUs ¥ KOHIEHTpHupoBaau. OCTaTOK OYHIIAIN KOJIOHOYHON XpoMaTtorpadueil Ha CHMKarese ¢
nosyueHueM 3-(bpommermn)rerparunpodypana (2,0 r, Berxoq 62%).

Cranus 2: PactBop 3-(6pommermn)rerparuapodypana (2 r, 12,2 mmons) n AcSK (2,7 T,
24,4 mmonb) B JIM®PA (10 mur) mepeMerinBagy B TeUE€HHE HOYM IPU KOMHATHOU TEMIIEpaType.
Cmecr BbumBamu B Bomy (50 ™M) m skcTparupoBanu muxiopmeranoM (50 mi x 3).
Opranuyeckre SKCTPAKTbl OOBEOUHSUIM, CYIIWIM Haj Oe3BOAHBIM CyNb(haTOM HATpUsi U
KOHIIEHTPUPOBAJIH C TMOJIYYEHHEM HEOUHINEHHOTro S-(TerparuapodypaH-3-mi)MeTHISTAaHTHOATa
(2,0 T, KOJMYECTBEHHbI BBIXOA), KOTOPBIH HCIOJB30BAIN IS CIEAYIOIIEeH peakuuu Oe3
JonoJaHUTeNnbHON ouncTku. CoennHeHne MOATBepkaaiu ToJbko ¢ nomoluisio KX-MC: 161,27
(M+H)", CsH120:S.

Cranus 3: I'azoo6pasnsiii xiop Cly 6apboTuposanm uepes cmech S-(terparuapodypan-3-

wiMetmwaTadTHoata (2,0 r, 12,5 mmonb) B cmecu JIXM/Boga (20 mu/20 mi) mpu 0-5°C B
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teuerre 20 muHyT. JIXM CjI0# OTAENSIN u 3KCTparupoBaiu Boauyw (asy AXM (20 mix2).
Opranuyeckre 5KCTPAKTbl OOBEAVHSIN M KOHLEHTPUPOBAIH C TONyYE€HHEM HEOUHIIEHHOTO
(rerparuppodypan-3-un)merancynsponmnxiaopuna (1,7 1, Bexog  75%),  KOTOpBIH

WCTIOJIB30BAIIH JUIS CIIEAYIOIIEH peakuuu 0e3 JOMONHUTEIbHONH OYHCTKH.

MH,

Coemmemme 38

Cragus 4. Cunres 5-(3-mopdomuno-5-(((TeTparuapodypan-3-
WT)METHIT)CYTb(GOHIIT ) PEHUIT) TUPUMUANH-2-aMIHA

4-(3-bpowm-5-((Terparuapodypan-3-mn)meruncynbGormn)perna)MophoTuH
CHHTE3MPOBAIM CIIOCOOaMH, AaHAJOTMYHBIMH Croco0aMm, OIUCaHHbIM B mpumepe 1, u3
HEOUHIIeHHOTo (Terparunpodypas-3-un)merancyabpornnxnopuna (0,9 r, Bexoxg 17%).
CoennHeHne NOATBEPKIAIN TOJBKO ¢ oMombio XKX-MC: 389,90 (M+H)", C1sH20BrNOs4S.

Cramus 5 (cm. cxemy B, cramus 4b): PactBop 4-(3-Opom-5-(((terparunpodypan-3-
wi)Metun)cyabpormnn)penna)mopdonuna (300 mr, 0,77 mmons), 5-(4,4,5,5-rerpamermin-1,3,2-
nuokcadoposian-2-un)nupuMuanH-2-amuna (170 mr, 0,77 MMoJib) 1 BOTHOTO pactBopa ¢ocdara
kaimms (20 mi, 0,5 M) B TI'® (20 M) Tpu pasa npoaysanu azorom. obGasnsmu Pdy(dba)s (100
MT') U HarpeBaJid peakuoHHyI0 cMech npu 70-80°C B TeueHne 2 4acoB B 3aIIMTHOH aTMocdepe
N». PactBopuTens ynansm in vacuo, a OCTaTok pasaeisuid B stmianerate (30 mur) u Boge (30
mut). OpraHuueckuil Col OTHeNsIH, a BOAHYIO0 (pa3y CHOBAa HKCTPArnpoBaiid dTHianeraToM (20
M1 X 2). OpraHuYecKkue SKCTPAKTbl OOBEAMHSIN, IPOMBIBAIM HACBIIIEHHBIM COJIEBBIM
pactBopoM (20 mi1), cymry Hax Oe3BOAHBIM CyNb(aTOM HATpUs U KOHLEHTpHpoBaimu. OcTaTok
OUHMINAJH KOJOHOYHOH Xpomarorpadueil Ha CHiMKareje ¢ mnonydeHuem S-(3-mopdoamno-5-
(((rerparunpodypan-3-un)merui)cyabponnn)peHn) mupuMuauH-2-amuaa (72 Mr,  BBIXOX
23%). UDP-MC+: 404,97 (M+H). 'H AMP (CDCls, 400 MI'n) §: 8,54 (c, 2H), 7,44 (c, 1H), 7,36
(c, 1H), 7,16 (¢, 1H), 5,33 (w1, 2H), 3,96 (m, 1H), 3,88 (M, 4H), 3,85 (m, 1H), 3,76 (M, 1H), 3,54
(M, 1H), 3,31 (m, 4H), 3,22 (m, 2H), 2,77 (M, 1H), 2,22 (m, 1H), 1,73 (m, 1H).

ITpumep 3. Tper-OyTuin-3-((3-(2-aMMHOUPUMUANH-S-1IT)-5-

mMopdouHOpeHT)CyTbhOHMIT)a3eTHIUH- | -kapOokcuiar (coenuuenue 54)



110

o . MM,
I 0, 0 Y
SR -3 2, M
) N’D/ e '!:7/ 3& -
%‘r M’N =
\},ﬂ‘ H

Coemmerme 54
1) Cunres Tper-OyTuin-3-((3-(2-aMMHOUPUMUANH-S-1IT)-5-
MopdorHO e )CyTbhOHMIT)a3eTUINH- | -kapOOKCHIaTa U3 JAOCTYMHOTO B mpoaake 1-(Tper-
OyTOKCHKapOOHWIT)a3eTUINH-3-CyIb(pHATA HATPHsI MPOBOAIIIA CHOCOOAMH, aHAJIOTUIHBIMU
cniocodam, onucaHHbIM paHee B ipumMepe 1 st coenunenust 1 (130 mr, Bbixon 42%, 2 cramum).
NDP-MC+: 476,3 (M+H). 'H SIMP (JIMCO-d6, 500 MI'y) &: 8,66 (¢, 2H), 7,57 — 7,42 (m, 2H),
7,27 (1, J = 1,9 'y, 1H), 6,90 (c, 2H), 4,53 (t1, J = 8,2, 5,5 ', 1H), 4,23 — 3,91 (m, 4H), 3,76
(nm, J =6,0, 3,8 ', 4H), 3,32 — 3,29 (m, 4H), 1,36 (c, 9H).
IMpumep 4. 5-(3-(azernaus-3-uicynbhoHM)-5-MOpHOIUHODEHIIT ) TUPUMHUINH-2-aMUH

(coenunenue 61)

Coemmemic 61

(Cwm. cxemy B, cranus 5): B xpyrionoHHo# kojbe, OCHAIEHHON MAarHUTHON MENIAJIKOH,
oxnaxpanu S-(3-mopdonnno-5-(dpenmncynbdonmn)penmn)nupumunus-2-amud (313 mr, 0,67
mMmouib) B 3 mut JIXM npu 0°C B atmocdepe aprona. Ilo karuisim go6aBisii TPUGTOPYKCYCHYIO
kucioty (1 mut, 13,6 MMOJB) M OCTaBIISUIM CMECh HarpeBaThCsl 10 KOMHATHOHM TEMIIEpaTyphl, U
nepeMelnBaii 10 UCUE3HOBEHUsl UCXOAHOro Marepuana, no gaHHsiM TCX. PactBopurens u
U30BITOK  TPUPTOPYKCYCHOH KHCIOTHI yAAMSIM in  vacuo. HeouumeHHsIi MaTepuan
ucnosab3oBainu aanee B ¢popme conu ¢ TOK. AnpTepHaTHBHO, HEOUUIIEHHBIN MaTepUaT MOXKHO
OYUCTUTH KOJIOHOYHOH xpomatorpadueir (0-10% (0,5 M NH3/MeOH)/IXM) ¢ nonyueHueM
ceoboaHoro amuna. UOP-MC+: 3763 (M+H). 'H SIMP (IMCO-d6, 500 MI'n) &: 8,64 (n, J =
2,51, 2H), 7,45 (1, J =2,0I'y, 1H), 7,40 (n, J = 1,7 'y, 1H), 7,22 (n, J = 1,9 I'u, 1H), 6,89 (c,
2H), 4,66 — 4,57 (m, 1H), 3,82 — 3,72 (M, 6H), 3,51 (1, J = 8,6 I';, 2H), 3,30 — 3,26 (m, 4H), 1,24
(e, 1H).

ITpumep 5. 1-(3-((3-(2-amuHONTUPUMUANH-5-1111)-5-

MopdoruHObEHIT)CyTb(GOHIIT )a3eTUANH- | -nin)3TaH- 1-0H (coenuHerne 68)
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Coegrmemie 68

(Cm. cxemy B, cragus 6a): B kpyriomoHHyr kojOy, OCHAIEHHYIO MEINajKoH, B
arMocdepe aproHa no0aBIsIH 5-(3-(azeruanH-3-mncynbpoHun)-5-
MopdonuHObeHIT) TUPUMHIUH-2-aMuH, conb TOK (182,2 mr, 0,30 mmons), AXM (3 min) u
N,N-gumzonpormmmTwiamua (0,157 wmi, 0,9 mmons). Ilo kamissm 100aBJsTA  YKCYCHBIH
aaruapun (0,028 mu, 0,3 MMonb). PeakimoHHYI0 cMech mepeMeInnBaid B T€UeHHE 2 HacoB B
arMocdepe aproHa. HaOmomamu oOTCyTCTBHE HMCXOOHOTO Marepuana, mo paHHbiM TCX.
IMony4ennoe coenmaenue pactBopsuu B JIXM, nobasisiin HaChIIEHHBIH pacTBOp OukapOoHaTa
HaTpus U 3 pasa skctparupoBanu JIXM. OObennHEHHYIO OpPraHUYECKylo (a3y MPOMBIBAIN
HACBIIIIEHHBIM COJIEBBIM pacTBOpoM, cymmin Haxa NaxSO4, KOHIEHTPHUPOBAIM in vacuo Hu
OouUHMIIANN KOJIOHOYHOM xpomarorpadueii (0-10% (0,5 M NH3z/MeOH)/IXM) ¢ monyueHuem
Tpebyemoro npoaykra (76,7 mr, 0,184 MmoJb, Bbixoa 61%). UOP-MC+: 4182 (M+H). 'H SIMP
(AMCO-d6, 500 MI'n) 6: 8,67 (¢, 2H), 7,48 (1, J = 1,5T'y, 2H), 7,28 (1, J = 1,8 I'y, 1H), 6,90 (c,
2H), 4,55 (nnn, J = 13,8, 7,6, 6,0 ', 1H), 4,38 — 4,30 (M, 2H), 4,05 (1, ] =6,9 ', 2H), 3,76 (1, J
=4,8I'u, 4H), 3,30 (M, 4H), 1,77 (¢, 3H).

ITpumep 6. 1-(3-((3-(2-amuHONTUPUMUANH-5-1111)-5-

MopbomuHObEHIIT)CyTbGOHIT )a3eTUANH- | -11)-2,2-nuMeTrnmnponas- 1 -o (coenunenue 86)

Coemmierie 36

(Cm. cxemy B, cragust 6b): B konly, ocHaieHHYI0 MelIankol, B atMocdepe aprona
nobasysinmn  S5-(3-(azernanH-3-UCyab(POHNUI)-S-MOPHOTUHODEHIT ) TUPUMHUINH-2-aMUH,  COJIb
TOK (54 mr, 0,093 mmons), AXM (1,2 mi) u tpustrnamud (0,036 mi, 0,26 mmoos). Ilo karmsm
nobGasysinmn nuBanowtxyaopua (0,012 mu, 0,1 MMonb). PeakMOHHYIO CMeCh MepeMEelINBAIN B
TE€4YeHHEe HOUU B aTMocdepe aproHa. [lonyueHHoe coennHeHne pactBopsud B JIXM, noGassiin
HACBIIIEHHBIH pacTBOp OuMkapOOHAaTa HATPUS W OTHEILIN OpraHuueckuil cioi. BomHbeiil cioi

eme 2 pasa skcrparupoBamu JAXM. OObenuHEHHYIO OpraHuUYeckyro (asy mpoMbIBaIIH
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HACBIIIIEHHBIM COJIEBBIM pacTBOpoM, cymmin Haxa NaxSO4, KOHIEHTPHUPOBAIM in vacuo Hu
ouMIanyu KoJoHO4YHOH xpomartorpadueii (0-7% (0,5 M NHi;/MeOH)/JIXM) ¢ mnonyueHuem
tpebyemoro npoaykra (35,9 mr, 0,084 MmoJb, Bbixoa 90%). UOP-MC+: 4602 (M+H). 'H SIMP
(AMCO-d6, 500 MI'n) 6: 8,66 (c, 2H), 7,54 — 7,42 (m, 2H), 7,28 (1, J = 2,0 ', 1H), 6,90 (c,
2H), 5,75 (c, 1H), 4,55 (n, J = 7,3, 6,7 ', 2H), 4,02 (c, 2H), 3,76 (nn, J = 5,9, 3,8 'y, 4H), 3,31
—3,26 (m, 4H), 1,06 (c, 9H).

ITpumep 7. 5-(3-((1-m3omponunazeTuAnH-3-11)CyIb(OHIIT)-5-

MOpGhOTUHODEHIT) TUPUMHINH-2-aMUH (COeqHEeHue 65)

®

Coemmesme §5

(Cm. cxemy B, cramgmst 6¢): B kon0y, OCHAIIEHHYIO MEINATKOH, B arMocdepe aproHa
nobasysinmn  S5-(3-(azernanH-3-UCyab(POHNUI)-S-MOPHOTUHODEHIT ) TUPUMHUINH-2-aMUH,  COJIb
TPK (34 mr, 0,06 mmounb), Tpuarnerokcudopruapun Hatpus (22 mu), aneroH (0,076 mim) u XD
(1 ™). PeakimoHHYIO0 CMeCh MEpeMEelINBald B TEYEHHWE HOYM NMPU KOMHATHOH TeMIlepaTtype.
Peaknmonnyro cmech paszbasisuin JIXM um noGaBiisiii HaChIEHHBIH pacTBOp OukapOoHaTa
Hatpus. [locne oTaeneHus OPraHUYeCKOro CJOs SKCTparupoBaiv BOAHBIN ciol JIXM 2 pasa.
OO0bennHeHHY0 OpraHuYecKyro (a3y MPOMBIBAIN HACBIMIEHHBIM COJIEBBIM PACTBOPOM, CYLIFIIN
Hax Na;SQ4, KOHIEHTPUPOBAIM 1N vacuo W OUYMINAIN KOJOHOUYHOH xpomarorpadueit (0-10%
(0,5 M NH3/MeOH)/IXM) ¢ nonyuenuem tpedyemoro npoaykra (16,8 mr, 0,040 MMomb, BEIXOX
67%). UDP-MC+: 418,1 (M+H). 'H AMP (JIMCO-d6, 500 MI'n) &: 8,65 (c, 2H), 7,45 (1, 1= 2,0
I'm, 1H), 7,40 (n, J = 1,7 I'n, 1H), 7,22 (1, J =2,0 I'y, 1H), 6,89 (¢, 2H), 4,36 (1, J = 7,3 'y, 1H),
3,76 (1, J =4,9 'y, 4H), 3,36 (1, J = 7,9 I'y, 2H), 3,30 — 3,25 (m, 6H), 2,31 (1, J = 6,2 ', 1H),
0,82 (n, J = 6,2 'y, 6H).

ITpumep 8. (3-((3~(2-amuHOTIMPUMH U H-5-1T)-5-

MopdoarHOheHNT)CyTbGOHMIT )a3e THIUH- | -1T ) (IIMKJIONMPOITHI )METaHOH (coenuHeHue 77)

O —
{g

O=th= 0

HNFT

TOK

Coenurerus 77

Cragus 1 (cm. cxeMy B, cTanus 5): Tper-OyTun-3-((3-0pom-5-
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MopdoauaOopeHT)CyTbhOHMIT)a3e THIUH- | -kapOOKCHIAT, KOTOPBIA CHHTE3HPOBAIM TaK, Kak
OMUCAHO B mpuMepe 3, MoABepraju CHATUIO 3amuThbl, ucnonb3ys TOK B JIXM, takum xe
criocoboM, kak omucaHo B mpumepe 4. [onydennyro comp TOK ucnonp3oBaim B HEOUUIIEHHOM
BUJIE MOCJIE BBICYIINBAHUS 10 BAKYYMOM B TEYEHHE HOYH.

Cragus 2 (cMm. cxemy B, cragus 6b): B xpyriogoHHyi0 KoJi0y, OCHAIEHHYIO MEIIAKOH,
B armocdepe aproHa pobGasmsuin 4-(3-(azeTunauH-3-micyabpoHIT)-S5-0pombeHunT)MopdoInH,
conmp TOK (376 wmr, 0,65 mmounb), IXM (6,5 mi) u tpusTinamud (0,292 mi, 2,15 mmons). Tlo
KarsiM pobaBnsm ruksonponankapoonumxnopun (0,088 mut, 0,975 mmonb). PeakimoHHyro
cMechb TNepeMellnBaju B TeYeHHe HOouM B artMocdepe aprona. IlomydeHHOE coenuHEHHE
pactBopsii B JIXM, nobGaBnsin HachIIEHHBIH pacTBOp OukapOOHATa HATPHUA U PaA3IEIISIIH
cMmech. BonHblii croii emne 2 pasa skcrparupoBanu JIXM. OO0benuHeHHbIe opraHudeckue (hasbl
NPOMBIBAJIM HACBILIIEHHBIM COJIEBBIM pPacTBOpOM, cymmiu Hax Na;SOs, KOHLUEHTPHPOBAIH in
vacuo M O4YMINANU KOJIOHOUHOHW xpomarorpaduert (0-7% (0,5 M NHi;/MeOH)/AXM) c
MOJTy4YEeHUEM (3-((3-6pom-5-mopdomuHODeHmT)CynbHOHII )a3eTHIUH- 1 -
wi)(uukonponui)MeranoHna (267,1 mr, 0,62 mmons, 96%). UOP-MC+: 429,1, 431,1.

Cragus 3 (cMm. cxemy B, cranus 4a): JlaHHYIO CTQAHIO OCYIIECTBIISUIH, UCIOJb3Ys CITOCO0
couerannsi Cy3ykH, KaK ONMHMCAaHO paHee B mpumepe 1, Ha cragum 3, ucxons u3 303 wmr (0,705
MMOJIb) (3-((3-6pom-5-mopdonrHODEHIT)CYyTbhOHMIIT )a3e TUANH- | -
WwI)(IIMKJIONIPONTMI)METaHOHa, ¢  mnoaydeHuem 1289 wmr (0,289  wmmomb)  (3-((3-(2-
aAMUHOMTUPUMHUINH-S5-1111)-5-MoponnHopeHmn)cynb(poHmT)azeTuauH-1-
11)(LIUKJIONPONUI)METaHOHA ¢ BbixoaoM 41%. UDOP-MC+: 4453 (M+H). 'H SIMP (CDCls, 500
MI'n) 6: 8,51 (c, 2H), 7,41 (¢, 1H), 7,33 (o, J = 2,0 I'y, 1H), 7,17 (1, J = 1,8 I'y, 1H), 5,29 (c,
2H), 4,69 (nn, J =9,1,4,6 T'u, 1H), 4,47 (1, ] = 8,4 'y, 1H), 4,29 (an, J =9,2, 4,3 T'y, 1H), 4,20 —
4,04 (m, 2H), 3,89 (1, J = 4,8 T'y, 4H), 3,30 (an, J = 5,9, 3,8 'y, 4H), 1,36 (t1, J = 8,2, 4,6 I'yy,
1H), 0,97 (x, J =3,9, 3,4 I'u, 2H), 0,79 (1T, J = 7,7, 3,2 'y, 2H).

IMpumep 9. 3-((3-(2-amuHONMMPUMUANH-S5-11)-5-MOpdonrHODeHT)CynbGHoHMT)-N-

STHNA3eTUANH- | -kapOokcamuy (coenuaenue 93)

Coemmerme 93

Cragus 1 (cm. cxemy B, cramus 6d): B konly, ocHaleHHYI0 MeIankou, B atMocdepe
aproHa nobasmsum 4-(3-(azeruan-3-mncynbdonmn)-5-6pompenmn)mopdonnn, conp TOK (64

mr, 0,11 mmomnp), AXM (1,4 mn) u tpuwdtmmamun (0,031 mu). Mo kammsim  noGaBisian
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strnmsonuanat (0,0163 mu, 0,206 mmonb). PeakinoHHYI0 CMeCh MepeMelInBaid B TEUCHUE 2
4acoB IIPU KOMHATHOMN TeMIiepaTrype 10 UCUE3HOBEHUsl UCXOJHOTO BellecTBa, o AaHHbM TCX.
[Tonyuennoe coemuHeHne pactBopsii B JXM, nobGaBisii BOAY W HACBILICHHBIH PacTBOP
OukapOoOHaTa HATPUs W pa3fesisuiu cMech. BOMHbBIN ol emme aABa pasa skcrparuposanu JIXM.
OO0bennHeHHY0 OpraHuYecKyro (a3y MPOMBIBAIN HACBIMIEHHBIM COJIEBBIM PACTBOPOM, CYLIFIIN
Hax Na;SO4, KOHLIEHTPUPOBAIH i vacuo M OUUINAIH KOJOHOYHOH xpomarorpadueit (0-5% (0,5
M NHs;/MeOH)/AIXM) ¢ mnoayuenuem 3-((3-Opom-S-mopdonmrodenrmn)cyaphorn)-N-
sTua3eTuauH- 1 -kapookcamuna (32,4 mr, 0,075 mmous, Beixon 68%). UDP-MC+: 4321, 434,1.
Cranus 2: JIaHHYIO CTaaWIO OCYIIECTBIISIIN, UCTIONB3Ys crtocod coueranust Cy3ykH, Kak
ucxond w3 3-((3-Opom-5-

ONMCAaHO paHee B  mpumepe 1 Ha craguu 3

2 2

mopdouropenm)cynbhonm)-N-atunazeruans- 1 -kapookcamuna (32,4 mr, 0,075 mmons), ¢
MOJTy4YEeHUEM 233 Mr (0,052 MMOJIb) 3-((3-(2-amuHONIMPUMHUIUH-5-1T)-5-
mopdouropenmT)cynbhonm)-N-3TunazeTuans-1-kapookcamuna ¢ BbxomoM 69%. HOP-
MC+: 447,1, 448,1, 449,0. 'H SIMP (JIMCO-d6, 500 MI') &: 8,66 (c, 2H), 7,48 (1, J = 1,9 I'y,
1H), 7,44 (1, T = 1,5 T, 1H), 7,25 (1, I = 1,9 Ty, 1H), 6,90 (c, 2H), 6,45 (1, J = 5,6 'y, 1H), 4,51
(rt, J= 8,1, 5,5 ', 1H), 4,06 — 3,87 (m, 4H), 3,76 (a1, J = 6,0, 3,7 T, 4H), 3,30 (c, 4H), 2,99
(kn, J=7,1, 5,4 T, 2H), 0,98 (1, J = 7,1 T'y, 3H).

Crenyroiue CoeMHEHHS MOIyYald Cnoco0amMu, aHAIOTHYHBIME CIOCOOY, OMMCAHHOMY

I coenuuenuit 54, 61, 68, 65, 77 u 93, 1 kak onucaHo Ha cxeme B:

Ne

MC 'H IMP
COCIUHCHUS
(IMCO-d6, 500 MTm) &: 8,65 (¢, 2H), 7,45 (x, J = 2.2 T, 1H), 7,41 (z,J
6 460,3 | =1,6 T, 1H), 7.23 (. J = 2,1 T, 1H), 6,89 (c, 2H), 4,42 (n, J = 7.4 T,
(M+H) | 1H), 3,82 — 3,65 (m, 6H), 3,37 (v, 4H), 3,30 — 3,21 (v, 6H), 2,27 (v, 1H),
1,64 — 1,42 (m, 2H), 1,07 (v, 2H).
(IMCO-d6, 500 MTm) 5: 8,64 (c, 2H), 7,43 (ar, J = 6,2, 1,7 T, 2H), 7,24
5593 | (I =2,0Tu 1H), 6,89 (¢, 2H), 4,37 (<, J = 7.0 T, 1H), 3,80 = 3,69 (v,
67 Mok | 4HD- 345 (. T = 12,8, 4.9 T, 2H), 3.37 (2, J = 7.3 Tr, 4H), 3.30 - 3.26
(v, 4H), 2,90 (c, 2H), 2,23 (, J = 8,7 T, 1H), 1,52 (mx, J = 10,9, 5,6 Ty,
2H), 1,37 (c, 9H), 1,04 — 0,93 (m, 2H).
(CDCls, 500 MT'm) &: 8,52 (c, 2H), 7,40 (x, J = 15 T, 1H), 7.32 (1, J =
4305 | 20T 1H), 7,17 (. J = 18 T, 1H), 5,31 (c, 2H), 4.54 (a1, J = 9.3, 5.2
75 (Mt | T T, 437 = 425 (v, 2H), 4,16 = 4,00 (v, 2H), 393 ~ 3,83 (v, 4H),
3,30 (mx, J = 3.9, 3,9 T, 4H), 2,11 (ax, J = 11,1, 7,7 T, 2H), 1,11 (1, J =
7,5 Ty, 3H),
(CDCls, 500 MTm) &: 8,51 (c, 2H), 7,40 (x, J = 1,5 T, 1H), 7,33 (1, J =
sa6.15 | 20T 1H), 7.17 (. J = 1.9 T, TH), 5,22 (c. 2H), 4,58 (1, J = 9.4, 5.0
76 (Mt | T U, 437 (r, =87 Ty, 1H), 427 (1, ) = 10,2, 5,1 T, 1H), 4,14 -
4,00 (v, 2H), 3,93 — 3,85 (v, 4H), 3,30 (az, J = 5.8, 3.9 Ty, 4H), 2.41 (1,
J=6,8Tu, 1H), 1,09 (az, J = 12,2, 6,8 Ty, 6H).
(IMCO-d6, 500 MTm) 5: 8,67 (c, 2H), 7,49 (ar, J = 6,6, 1,7 Ty, 2H), 7,29
- 5122 | = 7,20 (m, 3H), 7,16 — 7,05 (m, 2H), 6,91 (c, 2H), 4,59 (1, J = 6,9 Ty, 1H),
(M+H) | 4,43 (1, J = 6,8 Ty, 2H), 4,08 (x, J = 6,8 Ty, 2H), 3,76 (1, J = 4.8 T, 4H),
3,45 (c, 2H), 3,31-3,28 (m, 4H).
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(IMCO-d6, 500 MT'm) &: 8,65 (c, 2H), 7,76 — 7,61 (v, 2H), 7,49 (ar, J =
70 4982 | 8.0, 1,6 T, 2H), 7,36 — 7,18 (v, 3H), 6,90 (c, 2H), 4,72 — 4.59 (m, 2H),
(M+H) | 4.48 (c, 1H), 4,28 (c, 2H), 3,75 (1, J = 4,8 T, 4H), 3,29 (xn, J = 7.1, 4.4
T, 4H).
(IMCO-d6, 500 MT'm) &: 8,64 (c, 2H), 7.46 (r, J = 1,9 T, 1H), 7,42 (1, J
%0 4842 | = 1,4 T, 1H), 7.27 - 7,21 (m, 3H), 7,11 — 7,05 (m, 2H), 6,89 (c, 2H), 4,45
(M+H) | (m, J=7,2 T, 1H), 3,76 (1, J = 4,8 T, 4H), 3,56 (c, 2H), 3,42 (1, T = 7,2
', 4H), 3,28 (v, J = 4,9 T, 4H).
(IMCO-d6, 500 MT'm) &: 8,66 (c, 2H), 7,48 (1, J = 1.0 T, 1H), 7,46 —
ol 419,1 | 7,42 (w, 1H), 7,25 (1, T = 1,9 T, 1H), 6,90 (c, 2H), 6,04 (c, 2H), 4.51 (1T,
(M+H) | J=8.4, 54 T, 1H), 4,02 — 3,93 (w, 4H), 3,76 (an, J = 5,8, 3.8 Ty, 4H),
3,32 — 3,22 (m, 4H).
(IMCO-d6, 500 MT'm) &: 8,66 (c, 2H), 7.48 (r, J = 2,0 T, 1H), 7,44 (1, J
o 4752 | = 15T 1H), 7,25 (v, T = 1,9 T, 1H), 6,90 (c, 2H), 5,84 (c, 1H), 4,49
(M+H) | (rr, = 8,4, 5,4 Ty, 1H), 4,01 — 3,87 (v, 4H), 3,81 — 3,74 (m, 4H), 3,31 —
3,28 (m, 4H), 1,21 (c, 9H).
(IMCO-d6, 500 MTm) &: 8,73 (¢, 2H), 7,65 (x, J = 3,5 ', 1H), 7,50 (x, J
4g4o | = 18T 2H), 7.30 (. J = 1.9 T, 1H), 4,65 - 4,53 (v, 1H), 4,53 - 4,42
102 Mok | O 2D, 407 (1, ) = 6.8 Ty, 2H), 3,76 (2, J = 6,0, 3.8 T, 4H), 3,34 -
3,30 (v, 4H), 2,76 (1%, J = 7,2, 3,8 T, 1H), 1,60 — 1,53 (m, 1H), 0,76 —
0,60 (m, 6H), 0,53 — 0,47 (v, 2H).

ITpumep 10. 5-(3-mopdonuHO-5-((4-MopdomurOpeHN)CYTBbhOHMIIT)PEHNIT ) TUPUMUANH-
2-aMuH (coequHeHue 36)

O\\ //O

S Br °s Br
oo . ST
" N Q N
() ()
Cragus 1 (cm. cxemy  C, craqust  7): Cunres  4-(3-6pom-5-(4-
mopdouropenmncynbdonun)perm)MopdonHa
Mopgomun (1,25 1, 14,4 mmonp) u Cs:CO; (2,93 1, 9,0 MMONIB) MOCHIENOBATEIHHO
n00aBIISIH K nepeMelaHHOMY pacTBopy 4-(3-6pom-5-((4-
dropdenun)cynbponun)permn)moppomnuaa (1,2 1, 3,0 mmonp) B JAMPA (10 ™).
Peaxnnonnyro cmech Harpesaiu mnpu 110-120°C B Teuenue Houu. PeakuuoHHy0 cMech
BbutMBaNM B BOAy (30 mMu) m skcTparmpoBanu stwnaneraroM (20 ma x 3). Opranudeckue
SKCTPAKThl OOBEAMHSIIN, TPOMBIBAIM HACBIIIEHHBIM COJIEBBIM pacTBopoM (15 mut x 2), cymuim
Hajl O€3BOAHBIM CyJIb(aTOM HATPUS U KOHLEHTPUPOBAIH C MOJYYEHHEM HEOUYHINEeHHOTro 4-(3-
O6pom-5-(4-mopdonmmrodperunncynbponmn)pernn)mopdonuua (0,9 r, BeIxOm 64%), KOTOPBIH

UCTIOJIb30BANIN  JUISI  CIIEAyIOIIed peakumu Oe3 NOMOJHUTENbHOW ouncTku. CoeauHeHue

HOATBEPKIAJIN TOJBKO ¢ nomombio JKX-MC: 467 27 (M+H)", C20H23BrN204S.
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Coemmicrme 36

Cranus 2 (cm. CXeMy C, craausi 4b): 5-(3-mopdonuno-5-((4-
MopdonuHOhEHIT)CyTbGOHIT)PEHUT)TUPUMUANH-2-aMIH CHHTE3MPOBAIM TaK, KaK OIHCAHO
ans coenuHenust 38 B mpumepe 2 (45 mr, Bbixon 4,8%). MOP-MC+: 4825 (M+H). 'H SIMP
(CDCl3, 400 MTI') 6: 8,48 (c, 2H), 7,81 (m, J=9,2 I'u, 2H), 7,42 (c, 1H), 7,39 (c, 1H), 7,02 (c,
1H), 6,88 (1, J=9,2 ', 2H), 5,31 (1, 2H), 3,87 (m, 4H), 3,83 (M, 4H), 3,27 (M, 8H).

Crenyromue coenuHEHHs MOJMYYaal COco0aMu, aHAJIOTHYHBIMH CIIOCO0Y, OTTMCAHHOMY

IJI coequHeHus 36, U Kak onucaHo Ha cxeme C:

Ne MC 'H SIMP
COCAUHCHUS
(IMCO-d6, 400 MI) &: 8,39 (c, 2H), 7.64 (x, J=8.,8 T'w, 2H), 7.41 (c,
37 484.4 | 1H), 7,31 (c, 1H), 7,23 (c, 1H), 6,90 (c, 2H), 6,72 (x, J=8,8 T, 2H), 6,52
(M+H) | (1, J=3.6 T, 1H), 4,51 (c, 1H), 3,74 (m, 4H), 3,24 (m, 4H), 2,99 (1, J=6.0
'y, 2H), 1,12 (c, 6H).
IMpumep 11. (R)-5-(3-mopdonuno-5-((Terparunpodypan-3-

W) CyIb(pOHNIT)HEeHIT) TUPUMHINH-2-aMUH (COeTUHEHNE 52)
Br Br

Br/©\5 BnS” t “Br

;
Cragus 1 (cm. cxemy D, cragus 8): Cunres Oen3wi(3,5-qudpomdpennn)cynbdana
®ennnmerantron (19,8 v, 0,16 monp) nobasisiu kK pactBopy runpuna Harpus (7.04 T,

0,18 monb, yucrora 60% B MuHepaabHOM Macie) B AM®PA (300 mu) npu 0°C. PeakimoHHYO

CMecCh MepeMEeLINBaIN B TeUeHHE 15 MUHYT IpU KOMHATHOH Temmepatype u nodasmsua 1,3,5-

TpuOpombOenson (50 r, 0,16 monb). PeakumMOHHYIO CMech NepeMelIBaid eme 2 4aca IpH

KOMHATHOU Temrieparype. PacTBop BbumMBaM B JieAsHy Boay (500 mut) U sKCTparupoBaiv

stunaneratoM (300 mi x 3). OpraHudeckue 3KCTPaKThl OObEIMHSIIH, TPOMBIBAIH HACHIIIIEHHBIM

coneBbpM pactBopoM (300 M x 2), cymuiau Hang Oe3BOAHBIM Cyab(paToM HATPUS H

KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie

(nerponetinpiii >¢pup) ¢ momydeHueMm OeH3ui(3,5-mubpomdpenmn)cynbpana. (50,1 r, BbIXOX

88%). CoenuHeHne OATBEPKIANHN TONBKO ¢ oMorbio JKX-MC: 379,10 (M+Na)", C13Hi0BrS.

Br Br

BnS~ t “Br BnS”~ t ‘N/\

Lo
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Cragus 2 (cm. cxemy D, cragus 9). Cunres 4-(3-(6en3mntuo)-5-0pompenun)mopdonnHa

Pdxdba; (5 r) mobaBmsim k cmecu Oensmin(3,5-nubpompennn)cynppana (50 r, 0,14
mMmouib), BINAP (7,9 r, 12,6 mmonsb), t-BuONa (20,16 r, 0,21 moins), DBU (19,2 1, 0,126 Moub)
u mopdommua (12,2 r, 0,14 monp) B TOonyone (400 mu) B 3amuTHOH aTtMocdepe asoTa.
Peakunonnyro cMmech HarpeBanu nipu 95°C B Teuenne 2 yacoB. CMech OXJIaXKAaIH 10 KOMHATHOM
TeMIiepatypbl U BbUMBaIU B Boay (500 mi). CMmech skcTparupoBanu stmnaneratoM (300 mi x
3). Opranndeckue 3KCTPaKThl OOBEIUHSUIN, TMPOMBIBAIN HACBHILIEHHBIM COJIEBBIM PacTBOPOM
(200 ™M x 2), cymunam Hax Oe3BOIHBIM Cyinb(aroM HaTpus W KOHLEHTpupoBanu. OcraTok
OUHMINAJH KOJOHOYHOH Xpomatorpadueil Ha cuimkareie (NMETPOJIeHHBIN >¢up/sTHnanerat =
30:1) ¢ monyuennem 4-(3-(6enzunrno)-S-6pompenmn)mopdonuna (21,3 r, Beixon 42%) B Buzae
JKenaToro TBepaoro emectsa. CoenMHEHNE MOATBEP AN TOJIbKO ¢ ToMoinbio XKX-MC: 364,30
(M+H)", C17H1sBrNOS.

Br Br

Qﬂ %Qﬁ

o o

Cranus 3 (cm. cxemy D, cragus 10): Cunres 3-6pom-5-mopdonnHOGeH30aTHONA

Bbespognsiii AICI; (60,7 1, 0,45 monb) mobGammsiu k pactBopy 4-(3-(6eH3mnTho)-5-
opompenmn)mopdonrna (33 r, 0,09 moisb) B Tosyose (500 mur). PeakiimoHHYIO cMeCh HarpeBaiu
npu 50°C B TeueHue 2 yacoB. CMech raCuiii, OCTOPOKHO 100aBisis JJensHyto Boay (500 mi), u
skcTparupoBann  sTwinaneratoM (500 mu x  3). OpraHudeckue SKCTPAaKTbl OOBEAMHSIIM,
NPOMBIBAJIM HACBILIEHHBIM COJIEBBIM pacTtBopoM (300 mu X 2), cymmiu Haa Oe3BOAHBIM
cynbdarom HaTpusi U KOHUEHTpHpoBasu. OCTaTOK OYMINAIN KOJOHOYHOH XpomaTorpadueil Ha
cunukarene (rerpoJeinsiii s¢up/stunanerar = 10:1) ¢ nony4yeHrneM HEOUHIEHHOTO 3-OpoM-5-
mMopdonurobenzonrnona (21,6 r, Beixoxn 87%), KOTOPBIH HCHOJB30OBAIU ISl CIEAYIOIIEH
peakuuu 0e3 TOMOJHUTENbHOW ouncTKH. CoeaMHEHNE MOATBEPIKAATIH TONBKO ¢ oMo KX-

MC: 276,22 (M+H)", C1oH12BrNOS.

e

Br

@

Cragus 4 (cm. cxemy D, cragms 11a): Cunres 4-[3-6pom-5-[(3R)-TeTparuapodypan-3-
wi|cynbpannndennn|mopdonuna

DEAD (9,88 r, 56,7 mmonb) noGasisiinn k pactsopy PPhs (14,9 1, 56,7 mmoub) B TOIyOJI€E
(100 mu) mpu 0°C. PactBop nepememmBanu B Teuerne 0,5 daca npu 0°C u noOasisin pacTBOp

(S)-rerparunpodypan-3-oma (5,0 r, 56,7 mmons) B Tonyose (10 mi). [Tocne nepemennBanus B
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teuenue eme 0,5 gaca npu 0°C nobasnsuu pacteop 3-Opom-S-mopdonuHobenzonTuona (15,56
r, 56,75 mmonbp) B Tomyosie (20 mur). PeaknmoHHYIO cMech mepeMemmBaiu eme 1 dHac mpu
KOMHATHOH Temneparype. PeakimoHHbIH pacTBOp BRUTHBAIN B BOAY (200 MIT) M 3KCTparupoBajy
stunaneratoM (200 ma x 3). OObeqgUHEHHBIE OPraHUYECKHUE CJIOM MPOMBIBAN HACHIIEHHBIM
coneBbIM pacTtBopoM (200 ™), cymmiau Hax cynbhaToM HATpPUs M KOHLEHTPUPOBAIU C
MOJIY4CHUEM >KEITOrO TBEPAOro BewecTBa. HeouuineHHbI NPOAYKT OYHUINANIH KOJOHOYHOM
xpoMarorpadueit Ha cuukarene (merposielinbiil ddup/sTrnanerar = 5:1) ¢ nonyyenuem 4-[3-
o6pom-5-[(3R)-terparunpodypan-3-uin|cynspanundennn|moppommua (11,6 r, Beixoxg 59%) B
BUzE OJETHO-KENTOr0 MacISTHUCTOTO BetlecTBa. CoennHeHne MOATBEPKaaIN ¢ moMomibio K X-

MC: 344,35 (M+H)", C14H150,SBrN.
g

(j(R)/S Br 'S Br
ot Ry
N N
@ )

Cramus 5 (cm. cxemy D, cramus 12a): Cunres 4-[3-Opom-5-[(3R)-terparunpodypan-3-
wi|cynbdonnndennn|mopdonuna

mCPBA (23,3 r, 0,13 monp) mo yactsm noOamisuid Kk pactBopy 4-[3-Opom-5-[(3R)-
terparuapodypan-3-wi|cynspanuiadenmi|mopdonunra (11,6 r, 33,7 MMONb) B AUXJIOPMETaHE
(250 mur). Cmech mepeMeInnBaIn Ipyu KOMHATHOH Temreparype B TedueHue 2 yacoB. JloGassn
4,44'4'5,5,5' 5 -okramernn-2,2'-6u(1,3,2-muokcadoponan) (34,2 r, 0,13 mMonb) U mepeMeniuBaiu
MOJIY4eHHYIO cMechb B TeueHHe 0,5 daca Npu KOMHATHOW TeMrepaType. PeakuuoHHYyIO cMmech
NIPOMBIBAJIM HACBIIIEHHBIM pacTBOPOM Na;COs (200 M x 3), HACHILIEHHBIM COJIEBBIM PACTBOPOM
(100 wmur), cymmnmu Han cyiabparoM HATpUs M KOHIEHTPUpOBaIH. HeOuWImeHHBIH MpOAYKT
OUHINAJH KOJJOHOYHOH XpoMaTorpadueit Ha cunkarene (rerposeiinsiii apup/stnnaunerar = 1:1)
c MOJIydEHHUEM  YKa3aHHOTO COEIUHEHMS, 4-[3-6pom-5-[(3R)-Terparuapodypan-3-
wi|cynbhonundenn|mopdponuna (5,0 r, Beixon 39%) B Bume OECIBETHOTO MAaCISTHUCTOTO

semectsa. Coequuenne noaTeepskaany ¢ nomompto JKX-MC: 376,53 (M+H)", C14sHi1sNO4SBr.

i 2] b
ee [T
e, i

e

Coemmerme 32
Cramus 6 (cm. cxemy D, cragms 4c): Cmech 4-[3-Opom-5-[(3R)-terparunpodypan-3-

wi|cynbonmndenmn|moppomnaa (3,0 1, 8,0 wmmomb), 5-(4,4,5,5-rerpamerui-1,3,2-
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nuokcadoposan-2-un)nupumMuana-2-amuna (3,53 r, 16,0 mmoss), KoCOs (2,20 T, 16,0 MMonb) u
Pd(dppH)CI2 (651 mr, 0,8 mmonb) B 1,4-muokcane (15 mi) u H2O (5 M) mepemernnBanu npu
95°C B Teuenme 1 waca B 3amuTHOW armocdepe Nz. Cmech BbuMBaNK B BOAy (50 M) u
sKcTparupoBanu dtrnarneratoM (50 mi x 3). OObenuHEHHbIE OPTaHUYECKHE CIIOW MPOMBIBAJIH
HACBIIIEHHBIM COJIEBBIM pacTBopoM (30 m™y), cymwmium Hag cyibparoM HaTpus H
KOHIIEHTpUpOBail. HeouMIneHHbIH NPOAYKT OUHWINAIM KOJOHOYHOH xpomarorpaduedl Ha
cuukarene (nuxiopmeran/meranon = 50:1) ¢ monydennem  (R)-5-(3-mopdonmHo-5-
((rerparunpodypan-3-wi)cynbhoHmn)heHnn)mupuMuana-2-amuaa  (coenqunenne 52) (1,65 r,
BbIXOZ 53%) B BHUIE Ips3HOBaTO-Oenoro Teepjoro Bemectsa. MOP-MC+: 3915 (M+H). 'H
SAMP (AMCO-d6, 400 MI'n) 6: 8,67 (c, 2H), 7,46 (c, 2H), 7,27 (¢, 1H), 6,92 (c, 2H), 4,33 (M,
1H), 4,04 (m, 1H), 3,80 (M, 2H), 3,77(m, 4H), 3,68 (M, 1H), 3,31(m, 4H), 2,18 (M, 1H), 2,09 (m,
1H).

Crenyromue coenuHEHHs MOJMYYaal COco0aMu, aHAJIOTHYHBIMH CIIOCO0Y, OTTMCAHHOMY

IUIsI COequHEHMs 52, B KaK OIMMCAaHO Ha cxeme D:

Ne

1
COCAUHCHUA MC H HMP
48 4503 | (AIMCO-d6, 400 MI') &: 11,19 (uw, 1H). 8.55 (c, 2H), 7.41 (2, J=7.6 T,
(s me comn |y | TH). 7.35 (v, 2H), 7.27 (e, TH). 7.21 (1, J=2.4 T, 1H), 7.03 (v 2H). 6,89
T®K) (v, 1H), 4,815 (¢, 2H), 3,71 (m, 4H), 3,11 (m, 4H).
300,87 | AMCO-d6, 400 MI'n) 3: 8.67 (c. 2H), 7.47 (c. 2H), 7.27 (¢, 1H), 6,93 (c,
53 (MeH) | 2HD- 431 0. TH), 402 (v, 1H), 3.73-3.87 (. 6H). 3.66 (. 1H). 3.30 (.
4H), 2,17 (wm, 1H), 2,09 (v, 1H).
450 | (McOD, 400 MTw) &: 8,35 (c, 2H), 7.27 (v, 4H), 7.12 (c, 1H), 6,94 (v,
56 (M | - 677 (2.J=1.2 T, 1H), 6,37 (3, J=2.8 Ty, 1H), 455 (¢, 2H), 3,72 (v,
4H), 2,96 (w1, 4H).
57 s03.6 | AMCO-d6, 400 MTw) 5:9.86 (c. 1H), 8.66 (c, 2H), 7.45 (c, TH). 7.31 (e,
(s mnte comn | iy | TH). 7,13 (. SH). 7.02 (¢, 1H). 4.64 (e, 2H). 3,74 (v, 4H). 3.20 (. 4H),
T®K) 2,98 (c, 3H).
405,53 | AMCO-d6, 400 MI') &: 8.56 (c, 2H). 7.41 (c, 1H). 7.22 (¢, 1H), 7.02 (1,
58 (MorH) | 1788 Tk 2H). 695 (c. 1H). 6.91 (c. 2H). 6.85 (1, J=8.8 Tu, 2H). 454 (c.
2H), 3,72 (w1, 8H), 3,17 (v, 4H), 3,07 (v, 4H).
s BHZZ comn | 4013 | (McOD, 400 M) &: 8,95 (c. 1H), 8,70 (c, 2H). 7.46 (c, 1H), 7.42 (v,
ToK) (M+H) | 2H), 7,27 (¢, 1H), 4,80 (c, 2H), 3,84 (v, 4H), 3,29 (v, 4H).
4509 | (McOD, 400 MI'n) &: 8,37 (c, 2H), .19 (c. 1H), 7.52 (1, J=8.4 T, 1H),
63 (M) | 734 (e TH). 7.20 (. TH), 7,12 (w. 2H). 6,86 (c. TH). 4,63 (c. 2H). 3,72
(v, 4H), 3,01 (v, 4H).
(CDClLs, 500 MT'w) &: 8,08 (¢, 1H), 7,39 (x, J = 1,9 T, 1H), 7.28 (c, 1H),
458 | 703 (c. TH), 6,86 (c. 1H), 5,01 (c. 2H), 4,16 (aa, J = 10,1, 5.8 T, 1H),
71 (Mt | 3:96 (a7 =10.1. 7.9 T, 1H). 3.92 = 375 (. 6H). 326 (31, 1 = 5.9. 3.8
T, 4H), 2,41 (ax, J = 13,1, 6,1 Ty, 1H), 2,18 (aan, J = 13,2, 9.3, 6,7 Ty,
1H), 1,97- 1,86 (v, 1H).
445 86 | (IMCO-d6, 400 MT'w) 3: 8,66 (c. 2H), 7.43 (2, =92 T, 2H), 7.25 (v,
82 MoH | 3H): 7:05 (. 2H), 6.92 (. 2H). 3.76 (. 4H). 3.71 (. 2H). 3.29 (. 4HD),
2,92 (x, J=8,0 Ty, 2H).
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83

446.4
(M+H)

(CDCls, 400 MTm) &: 8,54 (c, 2H), 7.38 (c, 1H), 7,29 (c, 1H), 7.17 (c,
1H), 5,38 (w, 2H), 4,75 (v, 2H), 3,97 (v, 1H), 3,90 (v, 4H), 3,30 (v, 4H),
3,14 (v, 1H), 3,07 (m, 1H), 2,50 (v, 1H), 2,15 (v, 1H), 2,08 (c, 3H), 1,99
(v, TH), 1,89 (v, 2H), 1,65 (w1, 2H).

84

497.8
(M+H)

(CDCls, 400 MTm) &: 8,22 (c, 2H), 7,21 (c, 1H), 7,06 (c, 1H), 6,91 (x,
J=8.0 T, 2H), 6,64 (c, 1H), 6,56 (1, J=8,0 T'w, 2H), 4.23 (c, 2H), 3,89 (m,
4H), 3,76 (v, 2H), 3,40 (c, 1H), 3,24 (m, 4H), 3,08 (c, 2H), 2,01 (v, 1H),
1,32 (c, 6H).

89

4323
(M+H)

(IMCO-d6, 400 MT) 5: 12,04 (m, 1H), 9,07 (w, 2H), 7,62 (um, 2H), 7,36
(v, 1H), 4,48 (m, 1H), 3,78 (v, 3H), 3,46 (v, 3H), 3,34 (m, 4H), 3,11 (m,
1H), 2,26 (m, 2H), 1,27 (v, 6H).

90

446.6
(M+H)

(IMCO-d6, 400 MI'm) 5: 8,66 (c, 2H), 7.51 (c, 1H), 7,38 (c, 1H), 7,19 (c,
1H), 6,95 (¢, 2H), 3,77 (v, 4H), 3,36 (v, 3H), 3,30 (m, 4H), 2,93 (w, 2H),
1,73-2,21 (w, 5H), 0,82-1,39 (mm, 6H).

91

431,90
(M+H)

(IMCO-d6, 400 MT'm) &: 8,74 (c, 2H), 7,54 (v, 2H), 7,32 (v, 1H), 7,01 (c,
2H), 4,36 (v, 1H), 3,83 (v, 4H), 3,79 (v, 1H), 3,52 (m, 2H), 3,37 (v, 5H),
2,32 (m, 2H), 1,92 (v, 3H).

97

412,01
(M+H)

(IMCO-d6, 400 MTt) &: 8,59 (c, 2H), 8,52 (v, 2H), 7.46 (c, 1H), 7.32 (c,
1H), 7,22 (v, 2H), 7.05 (c, 1H), 6,94 (c, 2H), 4.82 (c, 2H), 3,74 (v, 4H),
3,21 (w, 4H).

98

446,5
(M+H)

(CDCls, 400 MTm) &: 8,54 (c, 2H), 7.38 (c, 1H), 7,29 (c, 1H), 7.17 (c,
1H), 5,38 (w, 2H), 4,75 (v, 1H), 3,97 (v, 1H), 3,90 (v, 4H), 3,30 (v, 4H),
3,14 (w, 1H), 3,07 (m, 1H), 2,50 (v, 1H), 2,15 (v, 1H), 2,08 (c, 3H), 1,99
(v, 1H), 1,65 (v, 2H).

99

461,6
(M+H)

(AMCO-d6, 400 MT'm) &: 7,37 (c, 1H), 7,34 (v, 1H), 7,22 (m, 1H), 7,17 (<,
2H), 7,08 (m, 1H), 6,66 (c, 1H), 6,41 (c, 2H), 4,73 (c, 2H), 3,75 (m, 4H),
3,18 (m, 4H), 2,09 (c, 3H).

100

438,35
(M+H)

(IMCO-d6, 400 MI'm) 5: 8,62 (c, 1H), 8,09 (c, 1H), 7,50 (c, 2H), 7.27 (c,
1H), 6,73 (c, 2H), 4,34 (v, 1H), 4,03 (v, 1H), 3,75-3,85 (m, 6H), 3,67 (,
1H), 3,30 (w, 4H), 2,11-2,19 (m, 2H).

101

390,4
(M+H)

(IMCO-d6, 400 MT'm) &: 8,33 (c, 1H), 7,79 (v, 1H), 7,40 (, 2H), 7.23 (c,
1H), 6,53 (1, J=8,4 T, 1H), 6,22 (c, 2H), 4,31 (v, 1H), 4,02 (v, 1H), 3,84
(v, 2H), 3,76 (v, 4H), 3,65 (v, 1H), 3,30 (m, 4H), 2,15 (v, 2H).

105

438,43
(M+H)

(AMCO-d6, 400 MTm) &: 7,50 (a, 1H), 7.33 (c, 1H), 7,16 (c, 1H), 7.11 (c,
1H), 6,73 (1, 1H), 6,66 (c, 2H), 4,24 (v, 1H), 3,97 (v, 1H), 3,81 (m, 1H),
3,75 (m, SH), 3,64 (v, 1H), 3,25 (m, 4H), 2,13 (v, 2H).

106

408.6
(M+H)

(CDCLs, 400 MT'w) &: 8,13 (g, J=10.4 T, 1H), 7,43 (c, 1H), 7,35 (c, 1H),
7,19 (c, 1H), 6,31 (x, J=12,0 Ty, 1H), 4,89 (m, 2H), 4,20 (v, 1H), 3,77-
4,03 (v, 8H), 3,28 (v, 4H), 2,44 (m, 1H), 2,20 (v, 1H).

107

424,37
(M+H)

(CDCls, 400 MTm) &: 8,00 (c, 1H), 7,37 (m, 2H), 7,12 (c, 1H), 6,66 (c,
1H), 4,81 (c, 2H), 4,18 (v, 1H), 3,80-4,00 (v, 8H), 3,29 (v, 4H), 2.44 (1,
1H), 2,20 (v, 1H).

108

404.7
(M+H)

(IMCO-d6, 400 MT'm) &: 8,31 (c, 1H), 7,70 (v, 1H), 7.45 (c, 1H), 7,29 (m,
1H), 7,21 (¢, 1H), 6,350 (1, J=8.8 T'w, 1H), 6,26 (m, 1H), 4,19 (v, 1H),
3,77-3,98 (w1, 8H), 3,29 (v, 4H), 2,98 (c, 3H), 2,44 (v, 1H), 2,19 (v, 1H).

114

436,5
(M+H)

(IMCO-d6, 400 MT'm) &: 12,25 (wm, 1H), 8,56 (c, 2H), 8,23 (c, 1H), 7,87
(am, J=6,8 T, 2,0 T, 1H), 7,53 (c, 1H), 7,49 (m, 1H), 7,38 (c, 1H), 7,26
(c, 1H), 7.21 (v, 2H), 6,89 (c, 2H), 3,73 (m, 4H), 3,23 (v, 4H).

121

404.7
(M+H)

(CDCls, 500 MI'w) &: 8,11 (c, 1H), 7.35 (ax, J = 2.5, 1.6 'y, 1H), 7.25 (.
J=15Tu 1H), 6,98 (a1, J = 2.5, 1.4 T, 1H), 5,20 (c, 2H), 4,18 (a1, J =
10,1, 5,7 T, 1H), 3,99 — 3,90 (m, 2H), 3,90 — 3,86 (m, 4H), 3,86 — 3,78
(v, 2H), 3,27 (nx, J = 5,9, 4.0 T, 4H), 2,46 — 2,39 (m, 1H), 2.33 (z, J =
1,8 T, 3H), 2,20 (v, 1H).
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ITpumep 12. 5-(3-((mudprop(pennn)mernn)cyapporn)-S-

¢

Br

MOpGhOTUHOBEHIT) TUPUMHINH-2-aMUH (coequHeHue 87)

o .
o O

cramusi  11b):  Cunrtes  4-(3-(OensmnTno)-5-

(3

2

Cramuas 1 (em. cxemy D
opompenmn)mMopdoHa

(bpommerum)6enzon (1,25 1, 7,33 wMmomp) cMmemmBaid ¢ 3-Opom-5-

>
mopdonuHoben3onTronoM (2 1, 7,33 mmons) u CspCO; (4,8 1, 14,66 MMOIIb) B alleTOHUTPUIIE
(30 mx1). PeakunonHyro cMech NepeMeInnBaii B TedeHne | vaca rmpu KOMHATHOW TeMIlepaType.
HepacTBopumelii 0cagok OTPMIBTPOBAIN U MPOMBIBAIN aneTOHUTPUIIOM (20 mir). @uibTpar u
NPOMBIBOYHBIA PAacTBOP OOBEAMHSIN W KOHLUEHTpUpoBaIU. OCTATOK OUYHWINATIH KOJOHOYHOU
xpomarorpaduel Ha cuimkarene (nerposeiHblil s¢up/stunanerat = 1:1) ¢ nonxyuenuem 4-(3-
(6en3nnTno)-5-6pompenmn)mopdponmnaa (1,2 r, Bexoxm 45%) B BHIE TIPsI3HOBATO-OENOrO

TBepnoro Bemectsa. COeNMHEHNE MOATBEPKAANHN TOJIBKO ¢ noMoIbio JKX-MC: 366,14 (M+H)",

C17H1sBrNOS.

Cramus 2 (cm. cxemy D, cragms 12a); Cuntes 4-(3-(6enzuncynbdoHmn)-5-
opompenmn)mMopdoHa

4-(3-(bensuntuo)-5-6pombpenmn)mopdonun (1,2 r, 3,3 MMOIb) OKHCISUIA C TIOMOLIBIO
mCPBA, kak ommcaHo B mnpumepe 11 nmns coegmnHeHuss 52 ¢ monydernueM  4-(3-
(6enzuncynbponmn)-S-6pomdpennn)mopdonuna (0,6 r, Berxox 46%) B BUme OeJoro TBEPAOTro
BemectBa. CoeqMHEHME TMOATBEPKAANM TOJbKO ¢ nomompio JKX-MC: 397,50 (M+H)",

C17HsBrF2NOsS.

o 9 Osg” ro
O™ — OF g

Cragus 3 (cm. cxeMy D, cTanus 13): Cunres 4-(3-6pom-5-
(mudpTop(pernn)mernncynbdonmn)permn)Mopdonrta

NaHMDS (2,68 wmin, 5,36 mmonb, 2 M B TI'®) noGaemsmum x pactBopy 4-(3-
(6ensuncynbhonm)-S-6pombpenmn)mopdonuna (0,53 r, 1,34 mmons) B TT'® (50 mu) npu 0°C.

Peaknmonnyro cmech mnepemermnuBain B TeueHue 1 waca mpu 0°C. JlobGaBnsimum N-¢prTop-N-



122

(penmncynbhonmn)oensoncynbhonamuna (1,69 r, 5,36 MMOJIb) U TIEpeMEITUBAIH PEAKIIUOHHYIO
cMmech eme 1 gac mpu 0°C. Cmech BbUMBaIM B JIeAsHYIO Boay (200 Mi) M 3KCTparupoBajd
stunaneratoM (200 mi x3). Oprannueckre 3KCTPAKThl OOBEIUHSIIH, TTPOMBIBAJIA HACHIIIIEHHBIM
pactBopoMm kapOonara Hatpust (100 mn x 2). OpraHu4ecKuil CJION OTHENSIN, CYIIWIH Hax
0e3BOMHBIM CynbhaTOM HaTpusi M KOHLeHTpupoBamu. OCTaTOK OYHINAIH KOJOHOYHOM
xpomarorpaduel Ha cuimkarene (nerposieiHblil s¢up/stunanerar = 3:1) ¢ nonxyueHuem 4-(3-
opoM-5-((mudTop(penmmmernn)cynpponnn)penmn)mopdonnnaa (0,22 r, Bexon 38%) B BUAE
IPSI3HOBATO-0esIoro TBepaoro BemecTsa. CoequHeHNe MOATBEPKAAIN TOJIBKO ¢ MOMOINbI0 JKX-

MC: 434,23 (M+H)+, C17H16BrF2NOsS.

Coemmerme 57

Cranus 4 (cm. cxemy D, cragus 4c): Cunres 5-(3-((audrop(denmn)mernn)cynbdoHun)-
5-mopdoarHOBEHIT ) TUPUMUANH-2-aMHHA:

B pesyJbTare peaxkuuu Cysyku MEXTY 4-(3-6pom-5-
((mudrop(pennn)mernn)cynpdonmn)penmn)mopdomanaom (220 mr, 0,51 mmons) u 5-(4,4,5,5-
teTpameTii-1,3,2-nrokcaboponan-2-mwn)mupuMuana-2-amuioM (110 mr, 0,51 mmonp), kak
OIHUCAHO B IIpUMepe 11 IJ1s1 COENUHEHUs 52, NOJIy4anu 5-(3-
((mudrop(pennn)merni)cyapponnn)-S-moppoarnHOPeHIT)TUPUMUANH-2-aMUH (93 Mr, BBIXOX
41%) B BUAE IpA3HOBATO-0€NOro Teepmoro BemecTsa. UDP-MC+: 4472 (M+H). 'H SIMP
(AMCO-d6, 400 MI'n) 6: 8,59 (c, 2H), 7,71 (m, 1H), 7,61 (m, SH), 7,37 (¢, 1H), 7,17 (¢, 1H),
6,99 (¢, 2H), 3,77 (m, 4H), 3,28 (m, 4H).

Ipumep 13. N'-(5-(3-((4-pTopbensun)cynbponu)-5-MopPoauHOGEHMN ) TUPUMUINH-2-

wi)3tal-1,2-nuaMuH (coenuaenune 47)

BnS. ; _Br Br- : _SH
Br Br
Cragus 1 (cm. cxemy E, cragus 10): Cunres 3,5-gudbpombeHsonTuona
HebensmnupoBanue 0eH3ui(3,5-qudpombenmn)cynbpana (26 r, 73,0 MMob) 6€3BOAHBIM
AlICl; (48 1, 0,36 MOJIB) OCYLIECTBIISUIN TakK, Kak OMHCcaHO B mpuMepe 11 mist coenuHenus 52, ¢
nonyueHueMm 3,5-mubpombenszontuona (10,7 1, Bbixom 55%), KOTOPBIA HCMOJB30BAIU IS

cleayromed peakuuu 0e3 NOMONHUTENbHOW o4ncTKH. CoeaMHEeHUe MOATBEPKIAIU TOJNBKO C

nomotbko XKX-MC: 266,82 (M-H)", CsHsBrS.
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F

Hs\©/5r \©\/S\©/Br

Br Br

Cramus 2 (em. cxemy E, cramus 11b):  Cunres  (3,5-mubpombenn)(4-
¢bropben3u)cynbhana

3,5-Tubpombenzonruon (5 r, 18,8 mmonp) obpabareiBanu 4-propdensmixaopuaom (3,0
r, 20,7 mmonb) u Cs2COs (12,3 1, 37,6 mmoub) B arferonutpuie (300 mi). PeakiimoHHyro cMech
NnepeMelIMBaii B TedueHUWe | dYaca Opu KOMHATHOM TemriepaType. PeaklMOHHYHO CMech
(GunbTpOBAIM M MPOMBIBATH aneTOHUTPHIOM (20 mur). @UIBTpaT W MPOMBIBOYHBIN PacTBOP
OOBENUHSIN W KOHLEHTPUPOBAIM C TOJy4YeHHeM HeouuineHHoro (3,5-guOpombenin)(4-
¢dropbensun)cynbhana (6,9 r, Bexon 98%) B Buae OECIBETHOTO MACJSIHHCTOTO BEIIECTBA,
KOTOPOE MCTIOJb30BAJIH Ha Cleayromleil craauu 6e3 fonoanuTensHoit ounctku. I X-MC: 376. 'H
SAMP (CDCl;, 400 MI'm) &: 7,45 (¢, 1H), 7,31 (¢, 2H), 7,27 (M, 2H), 7,00 (m, 2H), 4,09 (c, 2H).

F

\O\/S\Q&

Br N
)

Cramus 3 (cm. cxemy E, cragmsa 12b u cragus 11); Cunres 4-(3-Opom-5-(4-
dbropbensuncynbdonun)dermn)mopdonnna

Pacteop KMnOy4 (3,79 1, 24,0 mmonb) B Boze (225 mu) mpobGaensimu kK pactBopy (3,5-
nudpomdpenmn)(4-propdbersmn)cynbdpana (6 r, 16,0 mmonbs) B ykcycHou kuciore (350 mu).
Peakunonnyro cmech nepememnBain B Teuenue 1 vaca. JJobasmsum 10% pacrBop NaxSOs (30
mun). TTomyueHHBIH O0CagoK OTPHIBTPOBAIN U MpoMbIBain Bogoi (50 mu). Ocanok Ha GuibTpe
pactBopstin B stuiauerare (100 M) ¥ mpOMBIBAIM HACHIIEHHBIM PAacTBOpPOM OmKapOOHaTa
Hatpus (30 mur). OpraHuuecKuil CIoi OTAENSUIH, CYIIHIN Hax O€3BOIHBIM CyIb(paToM HATPUS U
KOHIICHTPUPOBAJIHM C TOJYYEHHEM HEOUYHINEHHOTO MPOMEXKYTOYHOro coenuHeHust (6,5 T,
KOJINYECTBEHHBIH BbIX0A). HeoummeHnHoe mpomexyroynoe coemuHenue (6,5 r, 16,0 mmorb)
pactBopsiiu B tosyotie (200 mn). Jobasnsmu Pdadbas (0,5 1), BINAP (0,1 1, 0,18 mmonb), t-
BuONa (2,3 r, 24,0 mons), DBU (2,2 1, 14,4 monb) u mopdonus (1,4 r, 16,0 Moib) B 3aIIUTHOM
atMocepe azora. PeaknmoHHyro cmech HarpeBanmu npu 95°C B Tedenue 5 uacoB. Cmech
OXJIAXKIAJTH 1O KOMHATHOW TeMrepaTypbl U BbutMBaU B Boxy (500 mur). CMech 3KCTparupoBajiu
stunaneratoM (300 mi x 3). OpraHudeckue 3KCTPaKThl OObEIMHSIIH, TPOMBIBAIH HACHIIIIEHHBIM

coneBbM pactBopoM (200 M x 2), cymuiau Hang Oe3BOAHBIM Cyiab(paToM HATPUS H

KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie
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(merposenHbIi sdup/sTHNALIETAT = 6:1) c MOJIy4eHHEM 4-(3-6pom-5-((4-
¢dropbenzun)cynpdonnn)penmn)mopdonuna (0,7 T, Beixon 11%) B BUme KeNTOro TBEPAOTO

BemectBa. CoeqMHEHME TOATBEPKAANM TOJbKO ¢ nomompilo JKX-MC: 41575 (M+H)",

C17H17BTFN038.

H
N Cl N N~
N E—— N NHBoc
T o
Br PinB

Cranus 4 (cm. cxemy E, cranus 7): Cunres tper-Oyrun-2-(5-(4,4,5,5-rerpamernn-1,3,2-
IMOKCabOPOIaH-2- 1) IUPUMHIIUH-2-UIIAMHIHO )3THIIKapOamara

PactBop  5-Opom-2-xnmopmmpumunuHa (0,84 1, 4,4 wmMmonb), Tper-OyTmi-2-
amuHOaTUIKapOamarta (0,7 r, 4,4 mmons) u DIPEA (1,1 1, 8,8 MMOJIb) B H30TIPOTIMIIOBOM CITUPTE
(30 mm) narpeBamnm mpu 80°C B Tewenume 3 wacoB. IPrOH ymamsamm in vacuo. Ocrarok
cycnienaupoBaiu B Boae (30 mut) u sxcTparupoBaiu dtwnaneratoMm (30 miu x 3). Opranuyeckue
SKCTPAKThl OOBEAMHSIN, CYLIMIIA Hal OE€3BOOHBIM CyNb(paTOM HATPUS U KOHLEHTPHUPOBAIHU C
MOJIYYeHHEM HEOUHINEHHOTo TpeT-OyTii-(2-((5-OpoMmupuMUNH-2-1IT)aMIHO )3THIT)KapOamara
(0,75 1, BeIXOA 54%), KOTOPBINA MCHONB30BAIH UISl CIEAYIOMIEH peakuuu 0e3 IOTOIHUTENbHON
ounctku. Tper-OyTun-2-(5-6poMIMpUMHUINH-2-HIAMHHO )3THIIKapOaMaT MOATBEPAKAAIH TOJIBKO
o XKXX-MC: 317,16 (M+H)", C11H17BrN4O,.

(Cm. cxemy E, cramus 14): Cwmech Tper-OyTmin-(2-((5-OpomnupumunuH-2-
wi)aMuHO )T )kapbamara (0,75 1, 2,4 wmmoinw), 4,4,4'4'5.5,5',5-okramerni-2,2'-6u(1,3,2-
nuokcadoposana) (0,67 r, 2,6 mmounb), anerara kanus (0,46 r, 4,7 monb) u Pd(dppfH)CL (0,2 ,
0,24 mmounb) B 1,4-muokcane (30 mu) nHarpeBanu mpu 115°C B Teuenue 3 uacoB. Cmech
OXJIAXKIAJIM IO KOMHATHOH Temneparypsl U pa3dasisum stunaneratoM (50 mir). HepacrBopumble
BEIIECTBA OT(GUIBTPOBAIM M NPOMBIBAIM STHianeTaTtoM (5 mur). PuibTpaT U MPOMBIBOYHBINA
pacTBOp 0OBENMHSIIH, POMBIBAIHA BOIOH (30 M X 2), HACBIIIEHHBIM COJIEBBIM pacTBopoM (30
MII X 2), CylIii Haj 0€3BOJHBIM CyJb(aTOM HATPHUsl M KOHLEHTpUpoBaiu. OCTaToOK MPOMBIBAJIN
CcMechio meTpoieitHoro sdupa/stunanerara (40 mi, 20:1) ¢ monydeHHEM HEOUUIEHHOTO TPET-
Oyrun-2-(5-(4,4,5,5-rerpamernn-1,3,2-muokcaboposan-2- i) THPUMHIAH-2-
wiaMuHo JaTunkapbamara (0,93 1, KOJMYECTBEHHBIH BBIXOM), KOTOPBIH MCIOJB30OBAIU IS
cleayromed peakuuu 0e3 NOMONHUTENbHOW o4ncTKH. CoeaMHEeHUe MOATBEPKIAIU TOJNBKO C

nomopio KX-MC: 365,00 (M+H)", C17H20BN4Os.

Fu

Coempmerne 47
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Cramus 5 (cm. cxemy E, cramus 4c): Ilo peakmuu Cysyku mexny 4-(3-Opom-5-(4-
¢dTopbenzuncynsponrmn)penna)mopponuHom (200 mr, 0,48 mmoinb) u TpeT-OyTin-2-(5-(4,4,5,5-
TeTpameTi-1,3,2-nrokcaboponan-2-1n) TUPUMHINH-2-HJIaMHHO )3 THIIKapOamMaTom, KaK
omucaHo B mpumepe 11 mus  coemmHeHust 52, momywanu  tper-OyTma-(2-((5-(3-((4-
bropben3un)cynbhoHm )-S-MopdoaTuHODEHUT ) TUPUMUANH-2-UJT)aMHHO )3Tui)kapbamar (130
mr, Bbixox 47%) B BuAe Oemnoro TBepporo BemecTBa. CoeqUMHEHHE MOATBEPIKIAIN TOJBKO C
nomombro JKX-MC: 572,47 (M+H)", C2sH34FN50sS.

3 v HCI (ra3)/EA (15 mn) nobaBnsiiu B Bume pactBopa K Tper-Oytuin-(2-((5-(3-((4-
bropben3un )cynbhoHm)-S-MopdoTHHODSHUI ) TUPUMUANH-2-1JT)aMHUHO )3T )kapbamary (130
mr, 0,23 mmousb) B Meranosie (15 mur). PeakiimoHHy0 cMech nepeMeInnBain B TeueHue 1 uaca
npu KOMHATHOH TemmepaType. PacTBopuTenp ynamsid in vacuo, a OCTaTOK IPOMBIBAJIU
meranonom (1 mn x 3) ¢ nomydenuem  N'-(5-(3-((4-propGensun)cynbdonun)-5-
MOpGOTUHOBEHIT) TUPUMHUINH-2-UI)3TaH- |, 2-THaMuHa TUJIPOXJIOpHUIA (ruppoxnopun
coenunenust 47) (79 mr, Beixon 68%) B BUAE keaTOro TBepAoro Bemectsa. UOP-MC+: 472 4
(M+H). 'H IMP (AMCO-d6, 400 MI'u) &: 8,76 (c, 2H), 8,07 (u, 3H), 7,69 (wm, 1H), 7,47 (c,
1H), 7,31 (¢, 1H), 7,24 (m, 2H), 7,17 (m, 2H), 7,07 (c, 1H), 4,74 (c, 2H), 3,75 (M, 4H), 3,60 (M,
2H), 3,22 (m, 4H), 3,072 (m, 2H).

IMpumep 14. 5-(3-(Genzodypan-3-uncynbdoHun)-5-mMophoarnHOPEeHUT ) TUPUMUITH-2-
amuH (coenunenue 109)

O, O,
oV oV

Br B(OH),

Cragus 1 (cm. cxemy F, cragus 15): Cunres 6en3odypan-3-mibopoHOBOI KUCIOTHI

n-BuLi (8,12 MMoup) mo karusiM 1o0aBisiiM K pactBopy 3-Opombenzodypana (800 mr,
4,06 mmoip) 1 Tpumnzonponuiadopara (2,29 r, 12,2 mmons) B TI'® (15 mu) npu munyc 78°C B
atMocepe N PeakunoHHyH cMech nepemerinBaid B TeueHue | daca mpu muayc 78°C.
Peakuuro racumm HaceieHHbIM pacTBopoM NH4Cl u skcTparuposanu stunaneratom (20 mi x3).
OObenvHeHHbIE OPraHUYECKHE CIIOM MPOMBIBAJIN HACBIIIEHHBIM COJIEBBIM PacTBOpPOM (20 mu),
CYyIIMJIM Haa Cyiab(paroM HaTpus U KOHIEHTPUPOBAIM C MoJydeHneM OeH3odypaH-3-
WIOOPOHOBOH KHUCIOTHI (657 Mr, KOJUYECTBEHHbIH BBIXOJ) B BHIE OJIGAHO-JKENTOrO TBEPAOIO
BEIIIECTBA, KOTOPOE MCIOJIB30BAN ISl CIEAYIOIIEeH peakiuuy Oe3 IOMOJHHUTEIbHOH OYHCTKH.

CoennHeHne NOATBEPKIAIN TOJIbKO ¢ oMombio XXX-MC: 162,90 (M+H)", CsH,O3B.
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Cragus 2 (cm. cxemy F, cragus 16): Cunres 4-[3-(6enszodypan-3-uicynbdanmn)-5-
opombenmi |mopdosmaa

PactBop Oenzodypan-3-undoponoori kuciotrel (660 wmr, 4,08 mmonb), 3-Opom-5-
mMopdomurobenszonaruona (1,57 r, 5,71 mmons), CuSOs-5SH20 (51 mr, 0,20 MMonb), MOHOTHApATA
1,10-penanrponmnna (40 mr, 0,20 mmonp) u n-BusNOH B EtOH (12 mu) mepemermBanu B
TE€YEeHHE HOYM NMPH KOMHATHOH Temriepatype B arMmocdepe Oz. PeakIMoHHYO CMeCh BBIJIMBAIH B
Boay (20 mu) u sxcTparupoanu stunaneratoM (20 mi x 3). OObeAMHEHHBIE OPraHUYECKHE CIIOU
NIPOMBIBAJIM HACBILIEHHBIM COJIEBBIM pacTBOpoM (20 MiI), CYIIMIM Han Cyjib(aToM HATPHs H
KOHIIEHTpUpOBail. HeouMIneHHbIH NPOAYKT OUHWINAIM KOJOHOYHOH xpomarorpaduedl Ha
cunukarene (merposieiiHblii a¢up/stunauerar = 10:1) ¢ monyuennem 4-[3-(6eHzodypan-3-
wicynbdanmn)-5-6pom-permn |moppomuna (520 wmr, Bbxox 33%) B BHAE IKEITOTO
MacisiHUCTOrO BemecTBa. CoenuHeHHe MOATBEPKAANU TOJbKO ¢ momousio XKX-MC: 390,25

(M+H)", C1sH150,NSBr.

&

Cragus 3 (cm. cxemy F, cramus 12a): Cunres 4-[3-(6enzodypan-3-uncyabponmmn)-5-

Coemmiemme 100

opombenmi |mopdosmaa

Oxucnenne 4-[3-(6ensodypan-3-wicynbdanmn)-5-opombpenmn|mopdonnaa (520 wr,
1,33 MMOJIb) IPOBOIIIIN TAK, KaK OMMUCAHO B npumMepe 11 mist coeanneHus 52, ¢ nmoynydeHuem 4-
[3-(0enzodypan-3-mncynbhonun)-S-opompenun|mopdonuna (500 mr, Beixonm 89%) B BuUAE
OnenHO-kenToro TBepaoro Bemectsa. CoeqnMHEHHE TMOATBEPIKIOANN TOJNBKO ¢ momorurbio JKX-
MC: 422,34 (M+H)", C1sH1sBrNO4S.

Cragus 4 (cm. cxemy F, cramgmst 4c): Peakumro 4-[3-(6enzodypan-3-uncyapponmmn)-5-
opompenni|mopdomuna (300 mr, 0,71 mmonsb) u 5-(4,4,5,5-rerpamernn-1,3,2-nuokcadoponian-
2-um)mupumuans-2-amuaa (157 mr, 0,71 MMOJb) IPOBOIWIN TaK, KaK OMHUCAHO B mpumepe 11

ISt COeIMHEHUs 52 c MOJIy4YEeHUEM 5-(3-(6enzodypan-3-uncynbhoHmn)-5-

2

mopdoauaop et ) mupuMuant-2-amuta (coequaenne 109) (150 wr, Bbeixonm 48%) B BUIE
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rpsi3HOBaTO-0e10ro TBepaoro semectsa. UMOP-MC+: 437 34 (M+H). 'H AMP (IMCO-d6, 400
MI'n) 6: 8,94 (¢, 1H), 8,61 (c, 2H), 7,90 (n, 1H), 7,75 (n, 1H), 7,63 (c, 1H), 7,4-7,49 (M, 4H),
6,91 (c, 2H), 3,75 (m, 4H), 3,25 (m, 4H).
Crnenyromue coeqMHEHHs MOJTy4ald CIOCO0aMH, aHAJIOTHYHBIME CIOCOOY, ONMMCAHHOMY

s coeaunenus 109, u kak onucaHo Ha cxeme F:

Ne

COCAUHCHUS

MC 'H SIMP

(IMCO-d6, 400 MI'm) &: 8,58 (c, 2H), 8.25 (c, 1H), 8,03 (z, 1H), 7,96 (1,
1H), 7.58 (c, 1H), 7.49 (g, 2H), 7.41 (c, 1H), 7.12 (a, 1H), 6,91 (c, 2H),
3,75 (v, 4H), 3,25 (v, 4H).

437,44

110 (M+H)

(IMCO-d6, 400 MI') &: 8,57 (c, 2H), 7.65 (m, J=7.6 T, 1H), 7,52 (m,
J=7.2 Tu, 1H), 7,47 (c, 1H), 7,40 (c, 1H), 7,37 (c, 1H), 7,00 (1, J = 7,6 Ty,
1H), 6,89 (c, 2H), 4,68 (r, ] = 8,8 T, 2H), 3,76 (m, 4H), 3,25 (v, 6H).

439.6

i (M+H)

(IMCO-d6, 400 MT'm) & 8,63 (c, 2H), 8,42 — 8.38 (v, 1H), 8,28 (1, J = 2,2
4376 | T, 1H), 7,92 (nx, J = 8,2, 1,6 T, 1H), 7,87 (x, J = 8,2 T, 1H), 7,59 (a, J
(M+H) | = 1,5 T, 1H), 7,40 — 7,35 (v, 2H), 7,11 (an, J = 2.2, 1,0 Ty, 1H), 6,91 (c,
2H), 3,74 (an, J = 6,0, 3,7 T, 4H), 3,27 (v, J = 4.9 T, 4H).

112

ITpumep 15. (E)-2-(2-((3-(2-amuHOMTUpPUMUANH-5-1111)-5-
MopdonuHOheHT)cynbhoHIT)BUHII )peHon (coenuHerne 113)

0 0

E:f‘\ E:KK/BI’
OH OTIPS

Cragus 1 (cm. cXeMy G cTanus 17): Cunres 2-6pom-1-(2-

(TPUHU3OTIPOMMIICHITHIIOKCH)(EHNIT )3 TAHOHA
TIPSCl (33,8 r,

runpokcudenmn)stanona (20 r, 0,15 mmouns), DIPEA (32,8 1, 0,32 mosb) u DMAP (36,2 1, 0,29

0,18 w™osp) mo KamsM  gobaBnsiim K pactBopy  1-(2-

MMoJib) B auxiiopmerane (300 mi) nmpu 0°C. PeakIIMOHHYIO CMeCh NepeMEeInBaIN B TEUEHHE 2
4acoB NMpH KOMHATHOH Temneparype. PactBop BbumBamm B Boxy (500 mi) m mosomwmm pH
BOAHOM (ha3bl 10 4-5 ¢ MOMOIIBIO IMMOHHON KUCIOTBI. CMeCh SKCTparupoBalid JUXJIOPMETAHOM
(300 M x 3). Opranudeckne SKCTPAKTbl OOBEOUHSUIM, CYIIMIN Hal OE€3BOIHBIM CyJIb(haToM
HATPUsI U KOHLEHTPUpoBainu. HeounImeHHpIH MPOAYKT OYHIIAIN KOJIOHOYHON XpoMmartorpaduein
Ha cuimkarene (nerponeitasiii s¢up/stunanerar = 100:1) ¢ nonyduenuem TIPS-3amummenHoro
ketoHa (29,1 r, Beixon 67%). TIPS-3amminennsiii keton (20 1, 68,5 mmonb) cmemuBanmu ¢ PTSA
(1,3 1, 6,9 mmons). Ilpu nepemermnBanuu mo 4actsam podasimsuin NBS (12,1 r, 68,5 mmomns).
CMmernaHHOE€ TBepAOE BEIIECTBO TNepEeMEINNBAIM B TEUEHHE HOYH. TBeproe BeIecTBO
cycnennupoBain B Boae (200 mi) u askcrparupoBanu amxiopmeranoM (200 mm x 3).
Opranuyeckre SKCTPAKTbl OOBEOUHSUIM, CYIIWIM Haj Oe3BOAHBIM CyNb(haTOM HATpUsi U
KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie
(merposenHbIi sdup/sTHNALIETAT = 200:1) c MOJIy4eHHEM 2-6pom-1-(2-

(Tpumzonponuicuiniokcu)pernn)stanoda (14,2 r, Bexom 55%) B Bume OecrBeTHOro
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MacisiHucToro BemectBa. CoenuHEeHHe MOATBEpKAaIu ToJibko ¢ momombio KX-MC: 373,64

(M+H)", C17H27BrO»Si.

o cl
Br Br
OTIPS OTIPS
Cragus 2 (cm. cxeMy G, cTanus 18): Cunres (2-(2-6pom-1-

XJIOPATHI)(PEHOKCH ) TPHH30TIPOIIIICHIIAHA

PactBop 2-6pom-1-(2-(Tprmsonponmncunmiokcu )penmn)atadona (14 r, 37,8 mmonb) B
TT'® (50 M) noGasnsimm k pactBopy Oopruapuna Hatpus (1,73 r, 45,5 mmons) B TT'® (200 mu).
Peaxnnonnyo cMmech nepememinBanu B TeueHue 2 ydacoB npu 50°C. Cmech oxnaxiaiu 10
KOMHATHOH TeMIiepatypsl, pa3dasisum Bogol (300 M) 1 3aTeM 5KCTParupoBaM STHIIALETATOM
(300 mn x 3). OpraHuuecKkue SKCTPAKTbl OOBENUHSUIM, MPOMBIBAIN HACBHIIIEHHBIM COJIEBBIM
pactBopoM (300 wmur), cymmiu Han Oe3BOAHBIM CyNb(paTOM HATPUS U KOHLEHTPHPOBAJU.
Ocratox ouMIIamu  KOJIOHOYHOM  Xpomartorpadueid Ha  cuiukarene  (TETpOJEHHBIN
s¢up/atunanerar = 50:1) ¢ nonyyennem crmpta (10 1, BeIXOH 71%) B BUAE OECIBETHOTO

MacisHUCToro BemectBa. Ilomydennbrit crnupt (10 1, 26,9 MMonb) pacTBOpsUIM B

2
trnoHMIxjIopuae (50 mMu) W KMmATHIM ¢ OOpaTHBIM XOJIOAWJIBHHKOM B TedeHHe | daca.
PactBopuTens ymansim in vacuo M JBa pasa BBIIAPHBAIN BMECTe C JUXJIOPMETAHOM C

nosyueHueM (2-(2-6pom-1-xmnopatun)derokcn)rpunzonponmicmiana (10,3 T, KoTHueCTBEHHBIN

BBIXOJ).
cl ONO;
Br Br
OTIPS OTIPS
Cragus 3 (cm. cXeMy G, cTanus 19): Cunres 2-6pom-1-(2-

(TpUM3OTPONUIICHITMIOKCH )(DEHUIT )3 TUITHHTPATA

AgNO; (9,57 1, 56,4 wmmomb) pobaBmsin Kk pactBopy  (2-(2-Opom-1-
xnopaTii)peHokcn ) rpumsonponmicwiada (10 r, 25,6 mmons) B aueronutpmie (50 mu).
PeakunoHHyI0 CcMechb TNepeMeIIMBaIM TNPH KOMHATHOM TeMIlepaType B TEYEHHE HOYH.
PactBoputens ynassum in vacuo. Ocratok cycnenaupoBaiu B Boae (100 M) U SKCTparupoBajn
muxsopmeraoM (100 mit x 3). OpraHuueckue 3KCTPaKThl OOBEIUHSIIN, CYIIMIIA HaJ O€3BOAHBIM
cynb(aroM HATPUsT W KOHLEHTPHUPOBAIM C TOJYYEHHEM HEOUHIIEeHHOro 2-Opom-1-(2-

(TpumzonponuicuiMiIokcu)pernn)sTiHuTpara (9,3 r, Bexon 94%).
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Cramus 4 (em. cxemy G, cramus 20): Cunres  (E)-2-(2-(3-Opom-5-
MOphOTUHOGEHIIITHO )BUHIT)PeHoNa

PactBop 3-6pom-5-mopdomunobenzonrrona (0,8 r, 2,9 mmons) u pacreop TBAF-TT'®
(48 w1, 1 M B TI'®) nocrnenoBarenbHO pA00aBIsIM K pactBopy  Opom-1-(2-
(Tpumzonponuicuniokcu)pernn)stunaurpara (2 r, 4,8 mmons) B TI'® (100 mi) npu MuHyC
78°C. PeakimoHHYI0 CMECh MEepeMelInBali B T€UeHHE | yaca MpH KOMHATHOM TeMrmeparype.
Peakunonnyro cMech BpuTHBaIU B Boxy (200 Mur) u skcTparupoBanu stuianeratom (200 mi x 3).
OObenvHeHHbIE OPTaHUYECKUE CJIOM MPOMBIBAJIN HACBHIIIEHHBIM COJEBBIM pacTBopoM (50 mi x
2), CylIUan Haja CynbhaToM HATPUS M KOHLEHTPUPOBaIH. HeounmeHHbI MPOAYKT OYHINAIIH
KOJIOHOYHOH xpomarorpaduedl Ha cuimkareie (merponelineii >¢up/stunmanerar = 10:1) ¢
nonyuenuem (E)-2-(2-(3-6pom-5-mopdonurodennnrro)suamn)penona (0,47 r, Bboxon 25%).

CoenrHeHne NOATBEPKIAIN TOJBKO ¢ oMombio XKX-MC: 394,87 (M+H)", C1sHisBrNO,S.

M

Q)

Coemererme 113

Cramus 5 (em. cxemy G, cragus 12a): Cunres (E)-2-(2-((3-(2-aMmuHONIMpUMUANH-S-1IT)-
5-mopdonrrOopeHIT)CyTb(hOHNT)BUHII ) eHOIa

Oxucnenue ¢ nomoipio MCPBA ocyiecTsisiig Tak, kak onucaHo B npumepe 11 nms
COeIMHEHUs 52, c MOJIy4eHHEM (E)-2-(2-(3-6pom-5-
mopdonunopenuncyabhonnn)suaun)penona (270 mr, Boxon 55%). KX-MC: 426,29 (M+H)",
CisHisBrNO4S. 'H SIMP (JIMCO-d6, 400 MI'n) &: 7,83 (n, J=15,2 T'u, 1H), 7,53 (m, 1H), 7,39
(M, 2H), 7,29 (m, 2H), 7,14 (n, J=15,6 T'y, 1H), 6,94 (M, 1H), 6,84 (m, 1H), 3,88 (M, 4H), 3,24 (M,
4H).

Cramus 6 (em. cxemy G, cragus  4c):  Cwmece  (E)-2-(2-(3-Opom-5-
mopdouropenmicynbGonun)sunmn)perona (270 mr, 0,64 mmons), 5-(4,4,5,5-Terpameriii-
1,3,2-muokcabopoan-2-un)nupumuana-2-amuna (282 wmr, 1,28 mmoins), KoCOs (176 mr, 1,28

mmodb) u Pd(dppf)Cla (52 mr, 0,06 mmone) B 1,4-muokcane (9 min) u HoO (3 M) nepemermnBanu
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npu 95°C B Teuenue 2 4acoB B arMocdepe Ny, PeakimoHHYO cMech BBUTHBAIU B BoAy (50 Mut) u
SKCTparupoBasu auxsiopmeranoM (50 mu x 3). OObeanHEHHBIE OPTraHUYECKHE CJIOU MPOMBIBAIIH
HACBIIIEHHBIM COJIEBBIM pacTBopoM (30 m™y), cymwmium Hag cyibparoM HaTpus H
KOHIIEHTpUpOBail. HeouMIneHHbIH NPOAYKT OUHWINAIM KOJOHOYHOH xpomarorpaduedl Ha
cunmkarene (nuxiaopmeran/meranon = 50:1) ¢ monydenuem (E)-2-(2-((3-(2-aMuHOTIMPUMHIUH-
5-u)-5-mopdonuHodenun)cynbhonmn)sunm)derona (120 mr, Berxox 43%). UDP-MC+: 439,1
(M+H). 'H AMP (AIMCO-d6, 400 MTI'n) &: 10,46 (c, 1H), 8,64 (c, 2H), 7,79 (n, J=15,6 T', 1H),
7,41-7,65 (m, 4H), 7,29 (M, 2H), 6,90 (M, 3H), 6,84 (m, 1H), 3,76 (m, 4H), 3,28 (M, 4H).

ITpumep 16. 5-(3-((2,3-gurnnpodenzodypan-3-ui)cyabHoHun)-5-

MOpGhOTUHOGEHIIT) TUPUMHUINH-2-aMuH (coenuHenue 119)

[:(\COOH E;(\COOMe
OH OMOM

Cragus 1 (cm. cXeMy H

, cTanus 21): Cunres MeTHI-2-(2-
(MeToKkcHMeTOKCH )(heHmT)arerara

Konuenrpuposannyro  HzSOs (1,32 mi)  pobaBmsiin k- pactBopy  2-(2-
rugpokcudermn)ykcycHo kucnotsl (10 r, 65,8 mmonb) B Meranone (132 mur). PeakimoHHyro
cmech Harpesanu npu 90°C B teuenue 1,5 yaca. PacTBopurenb yaansainy, a OCTaTOK BbUIMBAJIU B
nensayro Boay (100 mu). TlonydeHHyro cMech skcTparupoBanu stminaneraroM (100 mn x 2).
Opranuyeckre SKCTPAKTbl OOBEOUHSUIM, CYIIWIM Haj Oe3BOAHBIM CyNb(haTOM HATpUsi U
KOHIICHTPUPOBAJHM C TMOJYYEHHEM HEOUHINEHHOrO CIOXKHOro mertwioBoro s¢gupa (12,9 T,
KOJINYECTBEHHBIH BBIXOA). YacTh HeoumiieHHOro cnoxHoro s¢gupa (3,6 r, 21,7 MMOb)
pactBopstn B areroHe (15 wu). JloGaemsu kapbonar kamus (12 1, 87,0 mmonb) u
nepeMelnBaii cMecb B TedeHue 10 MHHYT IpuU KOMHATHOM TemIieparype. 3aTeM CMech
oxnaxaamu 1o 0°C u mo karwsiM nobasisiin MOMCI (10 mu, 0,13 modb). PeakiimoHHyro cMech
NepeMeIuBaIl B TeUEHHE HOYHM NMpH KOMHATHOW Temmeparype. OTQuibTpoBbIBaIN KapOoHAT
KaIusg W TPOMBIBAIM auneTOHOM. QDUIbTpaT W TNPOMBIBOYHBIN pacTBop OOBEAMHSIM U
KOHIIEHTpUpoBaiH in vacuo. Octatok pactBopsutu B strianerate (100 M) u mocnenoBaTenbHO
pOMBIBaM BOJOH (50 MJT) M HACBIIEHHBIM COJIEBBIM pacTBopoM (50 mut). Opranuueckyro ¢asy
Cylmmiu Haja Oe3BOAHBIM Cyib(aToM HATpuUs U KOHLEHTPHPOBaTU. HeounimeHHbIH MpOayKT
OUHMINAJH KOJOHOYHOH Xpomatorpadueil Ha cuimkareie (NMETPOJIeHHBIN >¢up/sTHnanerat =
50:1) ¢ mnonydeHuem MeTHi-2-(2-(MeTokcuMeTokcu)permn)anerara (2,8 1, BbIxOm 62%).
C1iH1404. 'H SAMP (CDCls, 400 MT'n) &: 7,23 (m, 2H), 7,09 (n, J=8,0 T, 1H), 6,97 (m, 1H),
5,19 (¢, 2H), 3,68 (¢, 3H), 3,63 (c, 2H), 3,45 (c, 3H).
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Cramus 2 (em. cxemy H, cragus 22); Cunres  mermn-2-(3-Opom-5-

MOphOTUHOPEHUITHO )-2-(2-(METOKCUMETOKCH ) (heHMIT)arieTaTa

PactBop mernin-2-(2-(meroxcumerokcu)penmn)auerara (1,73 r, 8,2 mmonb), 3-Opom-5-
mopdouaoben3ontuona (4,5 r, 16,4 mmounn), kapbonara kamust (1,36 r, 9,9 mMMmonb) U n-
BusNHSO4 (0,56 1, 1,6 mmonp) B JIMCO (30 mi) nepemernnBaiu B Tederne Houn npu 60°C B
armocdepe Oz, Peakumonnyro cmech BpumBagM B Boxy (100 mi) um 3KcTparupoBaniu
stunaneratoM (60 mu x 3). OObeaMHEHHBIE OPraHMYECKHE CJIOM MPOMBIBAIH HACHIIEHHBIM
coseBbIM pactBopoM (50 mn x 2), cymmiuu Hax cyib(aToM HATPUs U KOHIEHTPUPOBAJIH.
HeounimeHHbIii TNPONYKT O4YMINAIM  KOJIOHOYHOW  xpomartorpadueil Ha  cuimkarese
(nerponetinpiii  >¢up/sTunanerar =  20:1) ¢ nomyueHuem  Metmi-2-((3-Opom-5-

MopdonuHOopeHIT)THO)-2-(2-(MeTOKCUMeTOKCH )pernm)anerata (2,6 1, BbBIXOm  66%).

2

CoennHeHne NOATBEPKIAIN TOJBKO ¢ oMombio XKX-MC: 484,21 (M+H)", C21H24BrNO:sS.
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Cranus 3 (cm. cxemy H, cranus 23): Cunres 2-(3-6pom-5-mopdonuHopenunTno)-2-(2-
(METOKCHMETOKCH )(heHUIT)3TaHOIa

LiAlH4 (410 mr, 10,8 MMOIB) 1O YacTsIM HOOABIISUIA K PACTBOPY MOJYYEHHOTO METHII-2-
((3-6pom-5-mopdomunodenni)Tno)-2-(2-(merokcumerokcn)penmn)anerara (2,6 r, 5,4 MMoJIb) B
TI'® (50 mu) mpu 0°C. Peakumonnyro cMmech nepememuBany npu 0°C B TeueHue 30 MHHYT.
CMmech MenJIeHHO BBUIMBAIH B JieAssHYI0 Boxy (100 mir) 1 skcTparnpoBaiu stuinaneratoM (50 mi
x 3). OObeqMHEHHbIE OPTaHUYECKHE CJIOW MMPOMBIBAIIN HACBIIIEHHBIM COJIEBBIM pacTBopoM (100
MIT), CYLIMJIM Haja Cyib(aToM HAaTpusi U KOHLEeHTpHupoBasu. OCTAaTOK OYHINAIH KOJOHOYHOU
xpomarorpaduel Ha cuimkarene (meTposieiHblil s¢up/sTunanerat = 5:1) ¢ nonxydeHuem 2-(3-
O6pom-5-mMopdonuHopeHnNTHO )-2-(2-(MeTokcumeTokcH ))pennn)stanona (1,1 r, Bexon 45%).
KX-MC: 455,77 (M+H)", C20H24BrNO4S. 'H AMP (CDCls, 400 MTI'm) &: 7,30 (m, 1H), 7,23 (m,
1H), 7,12 (M, 1H), 6,96 (M, 2H), 6,84 (c, 1H), 6,71 (c, 1H), 5,21 (¢, 2H), 4,85 (M, 1H), 3,90 (M,
2H), 3,78 (m, 4H), 3,48 (¢, 3H), 3,06 (M, 4H).
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Cragus 4 (cm. cxemy H, cranus 24): Cunre3 4-(3-6pom-5-(2,3-murunpobensodypan-3-
witno )peHmn)MopdonHa

6 u. pactBop HCl/mmokcan (5 ™) pobaiasiiu k  pactBopy  2-(3-Opom-5-
MopdonuHOpeHINTHO )-2-(2-(MeTokcumeTokcH)permn)atanona (1,1 r, 2,4 MMonb) B AHOKCaHE
(5 mi). PeakimoHHyI CMeCh MepeMeIlMBaM NPH KOMHATHOW Temmeparype B TedeHue 30
MuHyT. PactBopurens ypamsuin in vacuo. Ocrtarok pactBopsuii B stwnanerare (20 mun) u
MPOMBIBAJIM HACBHIIIEHHBIM pacTBOpoM OukapOonata Hatpusi (10 mur). Opranudeckyro ¢asy
CylIMJH Hax Oe3BOOHBIM Cyib(aToM HATpUs U KOHLEHTPHPOBAIU C IOJYYCHHEM aHaJora
¢denona (1,02 r, xomuuecTBeHHbIH Bbixon). IlomydenHsrii anamor ¢enona (1 r, 2,4 MMOIb)
pacTBopsIH B TONTyoJie (5 mMi1) U gobaBnsim K pactBopy Tpudenundocuna (640 mr, 2,4 MMOJIb)
u DEAD (425 wmr, 2,4 mmoub) B Tostyoste (5 mur) pu 0°C. 3aTem nepemMeInnBaii peakuoHHY0
cMechb B TeueHue | uvaca mpu KOMHaTHOH Temmeparype. Cmech BbutMBaiu B Boxy (20 mi) u
sKcTparupoBan  stunaneratoM (20 mn x  2). OpraHudeckue OKCTPAKThl OOBETUHSIIH,
IPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM pacTBopoM (10 mur), cyurmnm Hax Oe3BOAHBIM CyJb(haToM
HATpUsl M KOHIEHTpHupoBaian. OCTaTOK OYMINAIN KOJOHOYHON Xpomarorpadpueil Ha CUIHKaremie
(nerponerinbiii s¢up/s>Tunanerar = 20:1) ¢ nonaydernem 4-(3-6pom-5-(2,3-nuruapodensodypan-
3-untuo)perun)mopdonuna (630 mr, Bexon 67%). KX-MC: 393,98 (M+H)", CisHisBrNO:S.
"H AAMP (CDCls, 400 MTI'n) &: 7,27 (m, 1H), 7,18 (M, 1H), 6,99 (c, 1H), 6,91 (m, 2H), 6,79 (x,
J=84 I'u, 1H), 6,69 (c, 1H), 4,91 (m, 1H), 4,79 (m, 1H), 4,55 (M, 1H), 3,81 (M, 4H), 3,07 (M, 4H).

Coemmierme 110

Cramus 5 (cm. cxemy H, cramgumsa 12a); Cunres 5-(3-((2,3-auruppobGensodypan-3-
W) Cyab(poHNI)-5-MopPOoTHHOPEHUIT) T PUMUANH-2-aMIHA

B pesyJbTare OKHUCJIEHUS] 4-(3-6pom-5-(2,3-gurunpodenszodypan-3-
witno ))permn)mopdomua ¢ nomombio MCPBA, kak nmoka3ano B npumepe 11 mis coenuHeHust
52, monyuanu 4-(3-6pom-5-(2,3-auruapobenszodypan-3-uncynbhonun)perna)mopdomnn (500

mr, BbIxon 46%). CoenmHeHne MOATBEPKAAIN TONbKO ¢ momomsio KX-MC: 426,37 (M+H)",
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Cragus 6 (cMm. cxemy H, cragus 4¢): B pesynbrare peakuuu Cy3yku mexny 4-(3-6pom-5-
(2,3-gurunpobenszodypan-3-uncynbponmn)peann)mopdommuaom (500 mr, 1,2 mMmonb) u 5-
(4,4,5,5-rerpamernn-1,3,2-nuokcadboponas-2-wn)MupuMUAnHE-2-aMuaoM (287 wr, 1,3 MMoub),
Kak omucaHo B npumepe 11 mis coenunenus 52, nmonydanu 5-(3-((2,3-nurugpobenzodypan-3-
wn)cyibdonnn)-S-mopdoarnaopernm)mupuMuans-2-amuH (139 mr, Beixon 27%) B Buge Genoro
TBepaoro semectsa. UOP-MC+: 439,10 (M+H). 'H SAIMP (JIMCO-d6, 400 MTI'u) §: 8,54 (c, 2H),
7,47 (c, 1H), 7,33 (m, 1H), 7,27 (m, 1H), 7,22 (c, 1H), 6,97 (M, 2H), 6,92 (c, 2H), 6,77 (n, J=8,0
I'n, 1H), 5,50 (m, 1H), 4,89 (M, 1H), 4,69 (M, 1H), 3,73 (M, 4H), 3,18 (m, 4H).

IMpumep 17. 5-(6-mopdommno-4-(deHnncynbHoHmT) MUpUANH-2-UT)THPUMHUIAH-2-aMUH

(coenunenue 115)
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Cranus 1 (cm. cxemy I, cragus 25): Cunres 2,6-auxnop-4-(¢heHnnTHo ) IupuInHa

Pda(dba); (0,17 r, 0,18 mmonp) mobaBisuin k cMecu 2,6-nuxiop-4-fioanupuanna (1 T,
3,66 mmoib), Tnodenona (0,44 r, 4,03 mmons), Xantphos (0,21 r, 0,37 mmonb) u DIPEA (0,94 ,
7,32 mmonb) B auokcaHe (20 mut) B atmocepe Na. Peakumonnyto cmech Harpesaiu ripu 110°C B
TedyeHue 2 yacoB. CMech OXJIaXKIaNu 10 KOMHATHON TEMIepaTypbl, BbUTUBAIN B Boay (20 M) u
sKcTparupoBanu dTrnarneratoM (20 ma x 3). OObenuHEHHbIE OPTaHUYECKHE CIIOW MPOMBIBAJIH
HACBIIIEHHBIM COJIEBBIM pacTBOpoM (20 ™), cymwmim Hag CyibparoM HaTpus u
KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie
(nerponetinbiii 3¢gup) ¢ noiayueHuem 2,6-nuxnop-4-(penmwnruo)nupuanna (0,78 r, Bbxon 83%)
B BHUAE TIps3HOBaTo-Oenoro teepmoro BemectBa. CoenvHEHHE NOATBEPIKIANIA TOJBKO C

nomompio XXKX-MC: 256,16 (M+H)*, C11H7CLhNS.
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Cramus 2 (em cxemy I cTanus 12a): Cunres  2,6-nuxiuop-4-

(penuncynbhoHIT)THPUINHA
B pesynprare okucnenus 2,6-guxmnop-4-(¢enmntio)mupuanHa ¢ nomorsio mCPBA, kak

onucano B npumepe 11 gna coeguneHus 52 noaydanu  2,6-nuxnop-4-

2

(peruncynbponmm)nupunus (0,69 1, Bbxon 90%). CoennHeHHE MOATBEPXKAATH TOJBKO C

nomombio XKX-MC: 287,98 (M+H)", C11H;CLbNO:S.
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Cranus 3 (cm. cxemy I, cranus 26): Cunres 4-(6-xnop-4-(pernncynbhoHIT) TUPUANH-2-
wi)mopdoauHa

Pactop 2,6-muxinop-4-(denmncynbdponmn)nupuansa (0,69 r, 2,40 mmois), MopdoanHa
(0,23 1, 2,64 mmoub) 1 DIPEA (0,40 1, 3,13 mmoup) B nuokcane (20 mur) Harpesanu ripu 120°C B
TE€YeHHE HOYM. PEaKIMOHHYIO CMECh OXJAXKAAIN IO KOMHATHOW TEMIIEpaTypbl M BbUIMBAJIU B
Boxay (100 mu). Cmech skcTparuposainu stwnamneratoMm (100 mi x 3). OpraHudeckne 3KCTPAKThI
OoOBeNUHSIIN, CYIIWIM Haj Cyiab(paToM HATPUs M KOHLEHTpUPOBaiH. HeounmeHHbIH MpoayKT
OUHMINAJH KOJOHOYHOH Xpomatorpadueil Ha cuimkareie (NMETPOJIeHHBIN >¢up/sTHnanerat =
60:1) ¢ mnonyuennem 4-(6-xnop-4-(penmncynppornm)nupuaun-2-ua)mopdonuna (700 wr,
BeIXON 86%). CoenuMHeHHME MOATBEPKAANU TOJbKO ¢ momombro KX-MC: 339,74 (M+H)",
C15H15CIN2OsS.

o. P
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Coemmerme 113

Cramus 4 (cm. cxemy | cramus  4c):  Cunrtes  5-(6-mopdoanHO-4-

(pernncynbhOHIT) TUPUINH-2 1) TUPUMHUINH-2-aMIHA

B pesynbprare coueranusi Cysyku mexay 4-(6-xnop-4-(¢henuncynbonmn)nupuans-2-
wimopdponuaom (338 wmr, 1 wmmomp) u  5-(4,4,5,5-terpamerun-1,3,2-nuokcaboponan-2-
W) TUPUMUINH-2-aMHHOM (442 Mr, 2 MMOJIb), Kak onucano B npumepe 11 mns coenunenus 52,
nosy4anu S-(6-mopdonnHo-4-(peHnncyabpOHUT)TUPUINH-2-UIT)TUPUMUANH-2-aMuH (220 wr,
BBIXOA 55%). UDP-MC+: 398,27 (M+H). 'H AMP (AMCO-d6, 400 MI'y) &: 8,94 (c, 2H), 8,11
(n, J=8,8 I'y, 2H), 7,73 (m, 1H), 7,65 (m, 2H), 7,55 (c, 1H), 7,11 (c, 3H), 3,70 (M, 4H), 3,60 (M,
4H).
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CJ'IGI[YIOH.II/IG COCAUHEHUA MOJyYdalin CHOCO6aMI/I, AHAJIOTHYHBIMHA CHOCO6y, ONMMCAHHOMY

st coequHeHus 115, u kak ommicaHo Ha cxeme I

N MC 'H SIMP
COEIUHEHUA
(IMCO-d6, 500 MTw) 8,92 (1, J = 5.3 T, 2H), 8,11 (v, 2H), 7,78 (1,
5o | D, 7.67 =761 ( 2H), 7,50 (2, J = L1 T, 1H), 7,15 (1, J = 1.2 T,
150 e | T 7.07 (e, 2H), 431 (2, T = 12,5 Tu. 1H), 4.04 (12, J = 6.5. 3.4 I'n

1H), 3,72 (nx, J = 12,8, 3,5 T, 1H), 3,61 (v, 2H), 3,36 (w, 1H), 1,19 (z, J
= 6,2 T, 3H), 1,16 (1, J = 6,4 Ty, 3H).

(IMCO-d6, 500 MTm) & 8,92 (c, 2H), 8,10 (v, 2H), 7,72(w, 1H), 7,63 (v,
423,9 | 2H), 7,51 (n, J = 1,1 T, 1H), 7,08 (c, 2H), 7,00 (a, J = 1,2 T, 1H), 4,45
(M+H) | (ax, J= 4.1, 2,1 T, 2H), 3,97 (n, J = 12,5 Ty, 2H), 3,05 (xa, J = 12,5, 2.7
T, 2H), 1,83 (an, J = 8.4, 4,3 T, 2H), 1,73 (x, J = 7.2, 6,4 Ty, 2H).

151

ITpumep 18. 5-(4-mopdomno-6-(heHnncynbHoHIT) TUPUANH-2-UIT) THPUMHUINH-2-aMUH

(coenunenue 117)
S /N Cl
Cl | N\ Cl ©/ U
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Cramus 1 (cm. cxemy J, cragus 27): Cuntes 4-(2-x10p-6-(dheHnnTHo)nupuanH-4-
wi)mopdoauHa

Pd»(dba); (872 wmr, 0,95 mmounp) mobasnsim k cMmecu 2,6-muxiop-4-iioanupunnaa (2 T,
7,32 mmouib), Mopdonuna (764 mr, 8,78 mmone), Xantphos (550 mr, 0,95 mmomns) u Cs2COs (3,1
r, 9,52 mmonb) B amokcane (50 mu) B atmocdepe Nz PeaknmoHHYIO cMeCh HarpeBaju IpH
140°C B Teuenue 1 yaca. CMech OXJaKJadl OO KOMHATHOM TEMIEPATYpPhl, BBUIMBAJIN B BOIY
(100 mi) u sxcrparupoBanu stunarneratom (100 mu x 3). OObenuHEHHbIE OPraHUYECKHE CIIOU
NIPOMBIBAJIM HACBHIIEHHBIM COJIEBBIM pacTBopoM (100 mun), cymmau Hax cyiab(paroM HaTpus |
KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie
(nerponetinpi  >dup/sTrnanerar = 3:1) ¢ mnonydeHuem  4-(2,6-auXIOpNIUPUANH-4-
un)mopdomuna (1,19 r, Beixon 70%). KX-MC: 234,81 (M+H)", CoHi1oC.N,O. 'H SIMP (CDCl;,
400 MI'n) 6: 6,60 (c, 2H), 3,82 (T, J=5,0 'y, 4H), 3,31 (M, J=5,0 'y, 4H).

Cragus 2 (cm. cxemy J, cramus 28): Cmech 4-(2,6-nuxnopnupuaus-4-min)MopdouHa
(1,1 1, 4,74 mmonb), 1,2-mudpennnaucynbdana (0,62 r, 2,84 mmonb) u ruapokcuna Harpus (0,28
r, 7,11 mmons) B JIMCO (10 mn) HarpeBanu nipu 120°C B Teuenne Houn. CMech OXJIaKAAIH 10
KOMHATHOW TeMriepaTypbl W BbUMBaJ M B Boay (100 mur). 3arem cMmech 3KCTparupoBad
stunaneratoM (100 mi x 3). OpraHudeckue 3KCTPaKThl OOBEIMHSIIH, TPOMBIBAIH HACHIIIIEHHBIM
conmeBbM pactBopoM (50 M x 2), cymmun Han Oe3BOAHBIM Cylab(paToM HaTpus U

KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie

(nerponetinbiii >¢up/sTunanerar = 3:1) ¢ monyuernneMm 4-(2-xnop-6-(pernnTro)nupuanH-4-
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wi)mopdonunaa (1,12 r, Berxox 77%), KOTOPBIA HCIIONB30BANIM Uil CIEAVIOMEH peakiun Oe3
nonojHuTenbHoM ounctku. CoennHeHue MoATBep:kaaiu Toypko ¢ nomoublo JKX-MC: 306,98

(M+H)", C15H;5CIN2OS.

Coemmerme 117

Cranus 3 (cMm. cxemy J, cranus 12a): 5-(4-mopdonuHo-6-(pennicynbhoHmT) mupuIuH-2-
W) TUPUMHUINH-2-aMUH

B pesynprare oxucneHus 4-(2-xnaop-6-(¢peHunTro)nupuanH-4-un)MopdonnHa, Kak
omnmcaHo B mpumepe 51, momyuanmu 4-(2-xnop-6-(permncynbdoHmn)mupuanH-4-mi)MoppoIHH
(640 wr, Bexox 58%). CoenmuHeHue mMOATBep:KOaNM TOJbKO ¢ momomibio JKX-MC: 338,91
(M+H)", C15H;5CIN,O58S.

Cramus 4 (cm. cxemy J, cranus 4c). Ilo peakumu coueranus Cysykw, 4-(2-x0p-6-
(peruncynbponmn)nupuanH-4-wn)mopdonus (600 mr, 1,78 mmoinw) u 5-(4,4,5,5-Terpamern-
1,3,2-nmuokcaboponan-2-unm)mupumuana-2-amun (432 wmr, 1,95 mmons), KoCOs3 (490 wmr, 3,55
mMmousib) u Pd(dppf)Cl, (145 wr, 0,18 mmonb) B 1,4-muokcane (18 mm) u HO (6 ™)
nepememnBaiy npu 95°C B Teuenune 1 gaca B armocdepe Na. PeakunoHHYI0 CMeCh BBUIHBAIN B
Boay (30 mu) u sxcTparupoanu stunaneratoM (30 mi x 3). OObeAMHEHHBIE OPTaHUYECKHE CIIOH
NPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM pacTBOpoM (20 Mmur), Cymmiu Han Cyib(aromM HaTpws,
KOHIIEHTpUpOBail. HeouMIneHHbIH NPOAYKT OUHWINAIM KOJOHOYHOH xpomarorpaduedl Ha
cunmkarene (auxnopmeran/meraHon = 100:1) U mpoOMBIBAIIM CMECHIO AUXJIOPMETaH/METaHOJ
(50:1, 10 wmm) ¢ monydeHueM  S-(4-mopdoanHO-6-((heHUICYIbPOHNIT ) TUPUITH-2-
uin)mupumuauH-2-amuna (132 mr, Bexon 19%). UDP-MC+: 397,96 (M+H). 'H AMP (JIMCO-
d6, 400 MI') 6: 8,81 (c, 2H), 8,03 (n, J=7,2 I'y, 2H), 7,74 (m, 1H), 7,65 (M, 2H), 7,43 (c, 1H),
7,37 (c, 1H), 7,07 (c, 2H), 3,74 (m, 4H), 3,51 (m, 4H).

ITpumep 19. 5-(2-mopdonmno-6-(dennncynbdhoHmT) MupuanH-4- 1T THPUMHUIAH-2-aMUH

(coenunenue 118)

Cl N

T
|\N S N ~N
|
1N O/N/
Cl

Cranus 1: Cunres 5-(2-x10p-6-((eHUITHO )TUPUANH-4-1IT) TUPUMHUINH-2-aMHHA:

NH,

Coueranne Cy3ykum Ha namiaguy, Mexnay 2,6-muxiop-4-viopnupumuHom (1 1, 3,66
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MMoJab) U 5-(4,4,5,5-terpamernn-1,3,2-nuokcadoponan-2-um)nupuMuans-2-amuaom (0,97 T,
4,40 MMOJIb) TIPOBOIIIIM TaK, KaK OMHMCAHO B mpuMepe 11 mist coeauHeHus 52, ¢ moyjy4eHuem S-
(2,6-muxnopriupuane-4-wn)mupumMuanH-2-amuaa - (700 wmr, Bexox  80%). CoenuHenue
HOATBEPKIAJIN TOJBKO ¢ momombio KX-MC: 240,98 (M+H)", CoHesCINs.

Cramus 2 (cm. cxemy K, cragusa 29): Cmeck nomyueHHOro 5-(2,6-auxmioprnupunuH-4-
wn)nupumuani-2-amusa (0,7 1, 2,92 mmons), Tuodenon (321 mr, 2,92 mmons) u kapboHara
kanmus (483 wr, 3,5 mmonb) B IM®PA (20 mi) HarpeBanu nipu 110°C B Teyenne Houn. Cmech
OXJIAXKJATH 1O KOMHATHOH TemmepaTypbl M BbutMBaM B Boay (100 mur). 3arem cmech
skcTparupoBanu  stwinaneratoM (100 mom x 3). OpraHudeckue 3SKCTPaKTbl OOBEAMHSIIM,
NPOMBIBAJIM HACBIIEHHBIM COJIEBBIM pacTtBopoM (50 mu X 2), cymmiaun Hag Oe3BOIHBIM
cynbdarom HaTpusi U KOHUEHTpHpoBasu. OCTaTOK OYMINAIN KOJOHOYHOH XpomaTorpadueil Ha
cunukarene (merponedHeli  sdup/sTHnmanerar = 60:1) ¢ momyueHuem  S5-(2-xmiop-6-

(perunrrno)mupunun-4-unm)mupumuans-2-amuaa - (0,75 1, Bexom 82%). CoenuHenue

2

HOATBEPKIAJIN TOJBKO ¢ momombio JKX-MC: 314,99 (M+H)", C1sHi1CIN,S.

Coempmermie 118

Cranus 3 (cm. cxemy K, cragus 12a): 5-(2-mopdonuHo-6-(pernncynbHoHI) IMpUAnH-
4-1n)MUpUMUINH-2-aMUH

B pesynbrare okucienus S5-(2-xmop-6-(peHnnaTno)nupuanH-4-uia)nupuMHInH-2-aMUHA
(0,75 1, 2,39 mmonp) ¢ momomisto mCPBA, kak omucanHo B mpumepe 11 s coemuHeHust 52,
nony4anu S-(2-xnop-6-(pennncynbhormn)mupunuH-4-wn)mupuMuans-2-amua (0,25 1, BBIXOX
30%). CoemvHeHWE TOATBEPkKIOAIU TOJbKO ¢ mnomombo JKX-MC: 346,97 (M+H)",
C1sH11CIN4OsS.

Cramus 4 (em. cxemy K, cramus  26):  Peakmmro  SNAr  5-(2-xmop-6-
(peruncynbhonmn)IUpUANH-4-1)IUpUMHIUH-2-amMmuHa (200 mr, 0,58 mMmonb) ¢ MopdonmuHOM
(503 wr, 5,8 MMOIB) POBOIMIIN TaK, KaK OMUCAHO AN coenuHeHus 115, ¢ monyuennem S5-(2-
MopdonuHO-6-(heHuncynphpornT)mpuanH-4-un)nupuMuane-2-amuaa (37 wr, Bbixon 16%).
WDP-MC+: 398,07 (M+H). 'H AMP (JIMCO-d6, 400 MT'w) &: 8,78 (c, 2H), 7,99 (m, 2H), 7,73
(M, 1H), 7,63 (m, 3H), 7,55 (¢, 1H), 7,14 (c, 2H), 3,64 (M, 4H), 3,50 (M, 4H).

Crenyromue coenuHEHHs MOJMYYaal COco0aMu, aHAJIOTHYHBIMH CIIOCO0Y, OTTMCAHHOMY

st coequHeHns 118, u kak omicano Ha cxeme K:
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Ne

MC 'H AMP
COCAUHCHUS
4301 | (CDCI-+McOD, 400 MTw) &: 8,86 (c, 2H). 8.36 (1, J=7.6 Ty, 1H), 7,64
139 M | O 3H). 753 (i, TH). 741 (. 1H), 7.25 (¢, TH), 7.11 (¢, TH). 3.87 (v,
4H), 3,67 (u, 4H).
(IMCO-d6, 500 MI'm) 5 8,12 (c, 1H), 8,08 — 8,02 (v, 2H), 7.79 — 7,70
™ 464.9 | (v, 1H), 7,70 — 7,61 (w, 2H), 7,18 (1, T = 1,3 Ty, 1H), 7,11 (1, I = 1,2 Ty,
(M+H) | 1H), 6,81 (c, 1H), 6,78 (c, 2H), 3,68 (za, J = 5.9, 3,9 ', 4H), 3,55 (aa, J
=5.8,3,9 'y, 4H).
41300 | (AMCO-d6, 500 MT'm) § 10,76 (c, 1H), 9,29 (c, 2H), 8,21 - 8,08 (1, 2H),
145 Mok | 779 7 7:69 (. 2H), 7.69 - 7.62 (v, 2H). 7.24 (1. J = 11 T'x, 1H), 3,72
(an, 1 =5.9,3.7 T, 4H), 3,64 (an, J = 5.7, 3.8 'y, 4H), 2,23 (c, 3H).
( IMCO-d6, 500 MTm) & 9,06 — 8,91 (v, 2H), 8,13 — 8,06 (v, 2H), 7,82
4380 | (% =38 T, 1H), 7.77 = 7,69 (v, 1H), 7,69 — 7,60 (v, 2H), 7.53 (x, J =
146 Mk | T TH)L 700 (1) =12 P, 1H), 3.71 . T = 5.9 3.9 T, 4H), 3,60
(am, J = 5.8, 3,9 T, 4H), 2,77 (v, J = 7,4, 3,7 Ty, 1H), 0,69 (1, J = 7.0,
4,7 T, 2H), 0,53 — 0,47 (v, 2H).
IMpumep 20. 5-(6-mophonrHO-4-(hEeHOKCUITHPUAMH-2-FJT ) TUPUMUIUH-2-aMUH

(coenunenue 120)

cl cl
& —a
1N ¢ 07N

Cranus 1 (cm. cxemy L, cranus 30): Cunres 2,6-auxnop-4-heHOKCUTTUPUITHA

Cwmecs 2,6-nuxnop-4-fognupuansa (600 mr, 2,20 mmoins), ¢perona (207 mr, 2,20 MMOJIb)
u kapbonara kamust (455 mr, 3,30 mmone) B JIMCO (20 min) nepememuBaiu npu 100°C B
TeueHne 3 4acoB B armocepe Ni. PeakumonHyro cmech BbummBaid B Boay (100 mur) m
skcTparupoBany stuinaneratoM (100 mia x 3). OObennHEeHHBIE OPraHMYECKHE CIIOU MPOMBIBAIIN
HACBIIIEHHBIM COJIEBBIM pactBopoM (50 mMi x 2), cymwid Hang CyiabparoM HaTpus U
KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie
(nmerponelinblii 3¢up) ¢ nonyueHuem 2,6-muxiop-4-penokcunupununa (210 mr, Berxox 40%).

CoenrHeHne MOATBEPKAANU TOJIbKO ¢ oMok XKX-MC: 239,86 (M+H)", C11H;CLNO.

NH,

PN

K

AL,

Cramus 2 (cm. cxemy L, cramus 26): Peakimro SNAr 2,6-nuxnop-4-peHokcunupunusa
(200 wmr, 0,84 mmonb) u mMopdonuHa (218 mr, 2,51 MMOJIb) MPOBOAMIM TaK, KaK OMUCAHO B
npumepe 17 nana  coemmaenuss 115, ¢ momyuenuem  4-(6-xyop-4-(heHOKCUTTUPUINH-2-
wi)mopdonuna (180 mr, Beixon 74%). CoennHeHne MOATBEPKAATN TOJBKO ¢ momornsro KX-

MC: 290,75 (M+H)", C15H15CIN,O».
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Cramus 3 (cm. cxemy L, cragms 4c): Cwmech 4-(6-xn0p-4-peHOKCUTHPUINH-2-
wimopdponura (180 wr, 0,62 wmmomb), 5-(4,4,5,5-terpamernn-1,3,2-nuokcaboponan-2-
wi)nupumuanH-2-amusa (151 mr, 0,68 mmone), K2COs (171 mr, 1,24 mmoons) u Pd(dppf)Cla (51
mr, 0,06 mmoup) B 1,4-nuokcane (6 mu) u HoO (2 mu) nepemernsanu npu 95°C B TeueHue 2
gacoB B atMoc(epe Nz PeakumoHHyI0 cMech BbUIMBAIM B BOAy (20 MIJI) M 3KCTParupoBajH
muxyopmeranoM (20 mi x 3). OObennHEHHbIE OPTraHUYECKHE CJIOW MPOMBIBAIN HACBILIICHHBIM
coJeBbIM pacTtBopoM (20 wu1), cymmiaum Han Cyiab(paroM HATPUsT W KOHIEHTPHPOBAJIH.
HeounimeHHbIii TNPONYKT O4YMINAIM  KOJIOHOYHOW  xpomartorpadueil Ha  cuimkarese
(nerponetinbiii 3¢up/sTunanerar = 2:1) ¢ monyueHuem 5-(6-mopdonnHo-4-peHokcunupuIuH-2-
W) mupuMuauH-2-amMuHa (150 Mr, Bbixoa 69%). UDP-MC+: 350,2 (M+H). 'H IMP (IMCO-d6,
400 MI'n) &: 8,81 (c, 2H), 7,45 (M, 2H), 7,24 (m, 1H), 7,15 (m, 2H), 6,97 (¢, 2H), 6,81 (c, 1H),
6,16 (c, 1H), 3,68 (m, 4H), 3,43 (m, 4H).

Crenyromue coenuHEHHs MOJMYYaal COco0aMu, aHAJIOTHYHBIMH CIIOCO0Y, OTTMCAHHOMY

st coequHeHus 120, 1 Kak OIMHMCaHO Ha cxeMe L:

Ne

MC 'H AMP
COCAUHCHUS
4515y | (AMCO-d6, 400 MIu) &: 8.86 (¢, 2H). 7.76 (x, J=8.8 T, 1H). 7.61 (c.
128 ME) | D 7.45 O 1H), 7.00 (e. 2H). 6,93 (¢, 1H). 6.36 (c. TH). 3.69 (v, 4H).
3,49 (m, 4H).
(IMCO-d6, 500 MTr) & 8,87 (c, 2H), 6,88 (c, 2H), 6,79 (x, J = 1.8 I'y,
343 | TFD. 6,18 (1 J= 1.8 Tu, 1H), 5,23 (1, J = 4,7, 2,0 Ty, 1H), 3,92 (an, J =
130 Mok | 10245 T, 1H), 3.84 (v, J = 8.2. 7.0 T, 1H), 3.80 - 3.73 (. 2H). 3.70
(r, = 4,9 T, 4H), 3,49 (v, J = 4.9 T, 4H), 2,27 (v, J = 13,3, 8.3, 6,3
', 1H), 1,99 — 1,91 (v, 1H).
4515y | CIMCO-d6, 400 MTw) 3: 8,86 (c, 2H), 7.76 (1, J=8.8 T, 1H), 7.61 (c,
132 MoH) | TED- 7.45 O 1H), 7.00 (e. 2H). 6,93 (c. 1H). 6.36 (c. TH). 3.69 (v, 4H).
3,49 (m, 4H).
3845 | (CDCL, 400 M) 8: 8.85 (¢, 2H), 7.52 (x, J=7.6 T, 1H), 7.33 (2. J=7.6
134 Moty | T ). 7.23 (1 1=7.6 T 1H), 7.17 (1, J=7.6 Tu. 1H), 647 (. 1H).
6,05 (c, 1H), 5,86 (wm, 2H), 3,81 (v, 4H), 3,52 (v, 4H).
3803 | (CDCL, 400 M) &: 8,83 (c, 2H), 7.26 = 7,19 (v, 1H), 7,11 (a1, J = 7.9,
135 Moy | L7 T TH). 7.07 - 6,94 (. 2H). 6,51 (2,1 = 1.7 T, 1H), 6.07 (1,1 = 1.6
T, 1H), 5,80 (c, 2H), 3,82 (1, J = 4,8 Ty, 7H), 3,51 (1, J = 4,9 Ty, 4H).
4343 | (CDCL, 400 MTw) 3: 8.84 (¢, 2H), 7.39 (w. 1H), 7.33 (v, 1H), 7,28 (v,
136 My | D 719 (n TH), 6,53 (¢, TH). 6,08 (e, TH), 5,49 (m, 2H), 3,82 (v, 4H),
3,53 (w1, 4H).
3643 | (CDCL, 400 MI'w) &: 8.84 (¢, 2H), 7.31 (v, 1H), 7.25 (v, 1H), 7,19 (v,
137 Moty | T 7.02 (v, TH). 6.50 (e, TH). 6,00 (¢, 1H), 5,71 (. 2H). 3.81 (. 4H).
3,50 (m, 4H), 2,21 (c, 3H).
138 396,1 | (CDCL, 400 MT'w) &: 8,89 (c, 2H), 7.51 (v, 2H), 7,43 (m, 2H), 7,17 (c,
(M+H) | 1H), 6,92 (c, 1H), 5,51 (m, 2H), 3,85 (v, 4H), 3,62 (m, 4H).
ITpumep 21. (3-((2-(2-amMuHOTIUPUMUAHH- 5 -1JT)-0-MOPPOTMHOTTUPU TN H-4 -

WUT)OKCH )a3€TUANH- | -1T)( LUKJIOTTPOTIHIT )METaHOH (coenuHenne 129)
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Cranus 1 (cm. cxemy L, cranus 26): Cunres 4-(6-xnop-4-Hoanupuans-2-ui)MopQoanHa

PactBop 2,6-muxnop-4-tioqmpununa (3 r, 11,0 mmons), mopdonuna (1,05 r, 12,1
mmonb) u DIPEA (1,86 r, 14,3 mmonp) B auokcaHe (30 M) KHIATIIIM C OOpaTHBIM
XOJIONWJIBHUKOM B TeueHHe 5 uacoB. PacTBOp oxJakmand OO KOMHATHOH TeMIepaTypel H
BbutHBaNK B Boay (100 mir). Cmech akcTparupoBanu stuaneratoM (60 mut x 3). Opranudeckne
SKCTPAKThl OOBEAMHSIIN, TPOMBIBAIH HACBIIIEHHBIM COJIEBBIM pacTBopoM (30 mMut X 2), CymIuin
Hay Oe3BOAHBIM CyJib(paToM HATpus M KOHHEHTpUpoBaitn. OCTaTOK OYHMINAIH KOJOHOYHOU
xpomarorpaduel Ha cunkarene (nerposeitasiil sgup/stunanerar = 30:1) ¢ nmonydenuem 4-(6-
xJop-4-tioagmupunus-2-un)mopdonuna (2,5 r, Beixox 70%). CoequHeHre MOATBEPKIATH TOJIBKO

¢ nomompto JKX-MC: 324,73 (M+H)", CoH;0CIIN,O.
NN O G
| N Csz/j \E;N(
o )
0

Cranus 2 (cm. cxemy L, cragus 30): Cunres 6eH3mi-3-(2-x510p-6-MOpHOTMHOIHPUANH-

0

4-unokcn)azernaun- 1 -kapbokcunarta

tBuOK (340 mr, 3,04 MMoib) 100aBIsIM K pacTBOPY OEH3MI-3-THAPOKCHA3ETUIMH-1-
kapOoxkcunara (500 wmr, 2,42 mmons) B JIMCO (10 mi). PeakunoHHYI0 CMeCh NMepeMelInBaii B
teueHne 30 MuHYT M nobaBisum  4-(6-xnop-4-HoamupunuH-2-un)mopdomun (650 wmr, 2,0
MMOJIb). PEakIIMOHHYI0 CMeCh MepeMeIINBaIN B TE€UeHHE HOYM NPU KOMHATHOH TeMIlepaType B
arMocdepe N;. PeaknmoHHyr0 cMmech BbUIMBaIM B Boay (50 M) M 3KCTparupoBajv
stunaneratoM (50 mi x 3). OObeaMHEHHBIE OPraHMYECKHE CJIOM MPOMBIBATIH HACHIIEHHBIM
coseBbIM pactBopoM (50 mn x 2), cymmiuu Hax cyib(aToM HATPUs U KOHIEHTPUPOBAJIH.
Ocratox ouMIIamu  KOJIOHOYHOM  Xpomartorpadueid Ha  cuiukarene  (TETpOJEHHBIN
spup/sTnanerar = 20:1) ¢ nonydeHueM OeH3HI-3-(2-x50p-6-MOPPOTMHONMPUANH-4-
WJIOKCH )a3eTuanH- | -kapOokcunara (280 mr, Berxon 35%). CoenmHeHne NOATBEPIKIAIN TOJIBKO €

nomombio JKX-MC: 403,93 (M+H)", C20H22CIN3Os4.
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Cramus 3 (em. cxemy L, cragus  4c):  Cunres  Oensuin-3-(2-(2-(Tper-

OyToKCcHKapOOHUIIAMHIHO ) TUPUMUINH-S-11)-0-MOp(POTMHOMMPUANH-4-IIOKCH )a3€ TUAUH- | -
KapOoKcHara

Cmecy  Oensm-3-(2-x10p-6-MophONMMHOUPUANH-4-UIIOKCH )a3eTUANH- | -kapOoKcHaTa
(280 wr, 0,70 wmmonb), cmecu TpeT-OyTUn-5-(4,4,5,5-Terpameri-1,3,2-quokcadboponan-2-
W) TUPUMUINH-2-1IKkapOamara u ero au-Boc ananora (354 wmr, ~1,04 mmounb), KoCOs (194 wr,
1,40 mmonps) u Pd(dppf)Cla (58 wmr, 0,07 mmonb) B 1,4-muokcane (9 mm) u HO (3 mm)
nepememnBain npu 95°C B Teduenue 2 yacoB B atMocdepe Ny. PeakIIMoOHHYI0 cMeCh BBUTUBAIU B
Boay (20 mi) m sKkcTparupoBau auxiopmeranoM (20 ma x 3). OObeaHEHHBIE OPraHUYECKHe
CJIOM MIPOMBIBAJIM HACBHIIEHHBIM COJIEBBIM PacTBOpoM (20 MII), CyLIHIIN Haj Cyiab(paToM HaTpus
U KOHLEHTPUpPOBaIH. HeounieHHbII MPOAYKT OYMINANU KOJOHOYHOH xpomarorpadued Ha
cunukarene (merponedHeli  sdup/sTHnanerar = 5:1) ¢ nmomyuenmem  3-(2-(2-(Tper-
OyToKCcHKapOOHUIIAMHIHO ) TUPUMUINH-S-11)-0-MOp(POTMHOMMPUANH-4-IIOKCH )a3€ TUAUH- | -
kapOoxkcunara (50 mr) u ero nu-Boc anamnora (210 mr). CoeanHeHus] OATBEPKOATN TOJBKO C
MOMOLUIBIO KX-MC: 3-(2-(2-(Tper-OyTOoKCHKapOOHMUIAMUHO ) TUPUMHIUH-5-1IT)-6-
MOP(OIMHOTTMPUANH-4-UTOKCH )a3eTUIMH- 1-kapOokeunar  — 5622  (M+H)",  CyoH34NgOe;
6en3ni-3-((2-(2-(au-BOC-amMuHO ) mupuMuInH-5-11)-6-MOpHOTHHOTUPUANH-4 -
un)okcu)azeTuauH- 1-xkapookcunar — 662,2 (M+H)", C34H4:N6Os.

Cramus 4 (cm. cxemy L, cragus 31): PacrtBop OGensmn-3-((2-(2-(mu-BOC-
aAMHHO ) TUPUMHIUH-5-1JT1)-0-MOPPOTMHOMMPUANH-4 -1 )OKCH )a3eTHauH- 1 -kapbokcmmata (210
mr, 0,32 mmone) B MeOH (20 mu) rugpupoBanu B npucyrcrsun Pd/C B Teuenne Houn. Pd/C
oTunbTpoBBIBANN, a (PUIABTPAT KOHLEHTPHPOBAIH in vacuo. OCTaTOK OYMIIAIN KOJOHOYHOU
xpomarorpaduel Ha cuimkarene (muxiopmeran/meraHon = 30:1) ¢ moaydeHHeM CBOOOIHOTO
amuHa (30 mr, Beixon 18%).

Cranus 5 (em. cxemy L, crapgus 6): Ilonayaennsiii cBoboanbiit amus (30 mr, 0,06 MMoJIB)
pactBopsiiu B quxjopmetane (5 mi) u oxnaxaanu no 0°C. IMociaenosarensHo nodasnsmm TOA
(0,02 ™, 0,14 mmonp) um wuukjonponankapoonmwtxmopun (12 mr, 0,11 mmonb). 3atem
pPEaKLIMOHHYIO CMECh MEpEeMEIINBaN B Te4eHHe | daca mpu KOMHAaTHOH Temmneparype. Cmech
BbutMBaM B BoAy (10 mur) m skctparmposanu auxjopmeranoMm (10 mu x 3). Opranudeckue

SKCTPAKTHI O6”beI[I/IH$IJ'II/I, CyLIHJIN HanQ 663BOI[HI:>IM Cy.]'[b(l)aTOM HATpUA U KOHLUCHTPUPOBAJU.
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Ocrarox ounmanu mnpenaparueHoii TCX ¢ mnonyuenwem wnukionponii-(3-((2-(2-(au-Boc-
aAMHHO ) TUPUMHIUH-5-1J1)-60-MOPPOTMHOMPUANH-4 -1 )OKCH )a3eTH U H- | -uim)meranoHa (30 wmr,
BbIx0Z 89%), KOTOPBIH pacTBOpsu B auxjopmerane (3 mur) u obpadareiBamn TOK (0,5 mu) B
tedeHue 1 gaca. PactBopurens ynamsiu in vacuo ¢ nonydenueM (3-((2-(2-aMuHOMMPUMHUIAH-5-
11)-6-MO PP OTMHOTMPUINH-4-1JT)OKCH )a3eTUANH- | -vut)(uuknonponui)meranona- TOK (20 wr,
BbIXOZ 78%) B BUIE *KENTOro TBepaoro semectsa. UDP-MC+: 396,95 (M+H). 'H SIMP (CDCl;,
400 MI'n) 6: 8,86 (c, 2H), 6,43 (c, 1H), 5,88 (c, 1H), 5,34 (c, 2H), 5,06 (m, 1H), 4,66 (M, 1H),
4,42 (m, 1H), 4,34 (M, 1H), 4,10 (M, 1H), 3,84 (m, 4H), 3,55 (m, 4H), 1,41 (m, 1H), 0,99 (m, 2H),
0,77 (m, 2H).

ITpumep 22. (2-(2-amuHOTIMPUMUANH-5-1T)-6-MOpHOMHOTUPUITH-4-

wn)(pernn)mMeTanoH (coenuaenne 122)
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Cramus 1 (em. cxemy M, cragus 32); Cuares (2,6-IuxJIOpHUpUANH-4-
wn)(peHnn)MeTaHoHA

CDI (3,44 r, 21,2 mmoip) noOaBISIM K CYCHEH3WH 2,6-TUXJIOPU3OHUKOTHHOBOM
kuciothl (3,6 T, 18,8 mmorp) B auxmnopmerane (20 min). Pacteop nepemermmBany B TeueHue 2,5
yaca npu koMHaTHOU Temrieparype. Jlodasnsmm N,O-gumermnrunpokcunamud. HCI (2,74 1, 28,2
MMOJIb) U MEePEMELINBAIN PEAKIIMOHHYI0 CMECh B TE€UEHHE HOYHM NMPU KOMHATHOU TeMIIepaType.
Peaknmonnyro cmeck racuiu 1 H. pactBopoM NaOH (10 mu1) 1 5KCTparupoBain AUXJIOPMETAHOM
(20 M x 3). OpraHuuecKkue 3KCTPAKThl OOBEAMHSIIH, NMPOMBIBAIN HACHIIIEHHBIM COJIEBBIM
pactBopoM (20 mi1), cymry Hax Oe3BOAHBIM CyNb(aTOM HATpUs U KOHLEHTpHpoBaimu. OcTaTok
OUHMINAJH KOJOHOYHOH Xpomatorpadueil Ha cuimkareie (NMETPOJIeHHBIN >¢up/sTHnanerat =
10:1) ¢ monyuenuem 2,6-nuxiaop-N-meTokcu-N-MeTnian3oHnkotTnHamuaa, 1 (3,8 r, Berxox 86%)
B Buze Oenoro TBeproro Bemectsa. CoennHeHNe MOATBEPKIANN TOJIBKO ¢ moMoIbio JKX-MC:
235,10 (M+H)", CsHzCLN,»O,.

Cranus 3 (cm. cxemy M, craaus 33): @enunmarauiiopomun (24,4 mi, 24,4 mmonb, 1 M B
TI'®) no kamsiM 1o0aBsIH B pacTBop 2,6-m1uxinop-N-MeToKCH-N-MeTHITN30HUKOTHHaMIA (3,8
r, 16,2 mmonp) B TI'® (50 mu) npu 0°C B 3amutHOl armMocdepe a3zora. PeakIMOHHYIO cMeCh
NepeMeIBajIi B TeUeHHE 2 4acoB MPH KOMHATHOH TemnepaTtype. CMech racHiId HACBILIEHHBIM
pactBopoMm xsopuza ammoHust (100 M) M sKcTparmpoBanu sTwianeraroM (60 mia x 3).
OObenvHeHHbIE OPTaHUYECKUE CJIOM MPOMBIBAJIN HACBHIIIEHHBIM COJEBBIM pacTBopoM (50 mi x
2), CylIUan Haja CynbhaToM HATPUS M KOHLEHTPUPOBaIH. HeounmeHHbI MPOAYKT OYHINAIIH

KOJIOHOYHOH xpomarorpaduell Ha cuimkareie (merponelHeii >¢up/stunanerar = 20:1) ¢
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nosydeHueM (2,6-guxnoprnupuans-4-mn)(pernm)meranona (3,8 r, serxon 93%) B Bune Oenoro
TBepnoro Bemectsa. COeNMHEHNE MOATBEPKAANHN TOJIBKO ¢ noMoIbio JKX-MC: 251,91 (M+H)",

C12H7CILNO.

@
Coemmernte 122

Cramus 2 (cm. cxemy M, cragust 26): Peakumo SNAr (2,6-muxiopnupunuH-4-
wn)(pernn)meranona (3,8 r, 15,1 mmons) u Mopdommna (5,2 r, 59,8 mmons) ¢ DIPEA (7,7 T,
60,1 MMOJIb) IPOBOAMIIN TaK, KaK OMUCAHO B nmpumepe 17 msa coeaunenus 115, ¢ monydennem
(2-x10p-6-MOphonuHOTIUpUANH-4-nn)(pernn)meranona (4,3 r, Beixox 94%) B BUIE KENTOrO
TBepnoro Bemectsa. COeNMHEHNE MOATBEPKAANHN TOJIBKO ¢ noMoIsio JKX-MC: 303,26 (M+H)",
Ci16H15CIN;Os.

Cramus 3 (cm. cxemy M, cramus 4c): Coueranme Cy3yku (2-xmop-6-
MopdomuronupuanH-4-un)(penna)meranona (500 mr, 1,66 mmons) u 5-(4,4,5,5-Terpamern-
1,3,2-nuoxcaboponan-2-un)nupuMuant-2-amuaa (360 mr, 1,66 MMOJIb) MPOBOIMIIM TaK, Kak
omnmcaHo B npumepe 11 s coemmHeHust 52, ¢ monydeHueM (2-(2-aMHUHONMPUMHIUH-S-1IT)-6-
mopdomuaoUpunuH-4-mn)(¢penmn)meranona (250 mr, Bexog 42%) B BUAE KEJITOTO TBEPAOTO
Bemectsa. UDP-MC+: 362,61 (M+H). 'H SIMP (IMCO-d6, 400 MI'y) &: 8,92 (c, 2H), 7,84 (x,
J=8,0 I'u, 2H), 7,72 (m, 1H), 7,58 (m, 2H), 7,30 (¢, 1H), 7,01 (¢, 2H), 6,85 (¢, 1H), 3,72 (m, 4H),
3,57 (m, 4H).

Crenyromue coenuHEHHs MOJMYYaal COco0aMu, aHAJIOTHYHBIMH CIIOCO0Y, OTTMCAHHOMY

U coequHeHns 122, u Kak OIMMCaHO Ha cxeMe M:

N MC 'H AMP
COEIUHEHUA
3705 | (CDCL, 400 MT'w) &: 8,94 (¢, 2H), 7,29 (c. IH), 6,96 (¢, IH), 541 (m,
131 D | 2H- 407 (5. 168 T, 1H). 4.05 (r. 1=6.4 T'n, 1H), 3.86 (v, 4H). 3.63
(v, 4H), 3,57 (v, 2H), 3,41 (v, TH), 1,85 (v, 4H).
(CDCls, 400 MTm) &: 8,92 (c, 2H), 6,96 (c, 1H). 6,57 (c, 1H), 5,50 (c,
133 391,91 | 2H), 4,07 — 3,99 (v, 2H), 3,86 (1, J = 4,9 Ty, 4H), 3,80 (1, J = 4.5 ',
(M+H) | 1H), 3.63 (v, J = 4.9 Try, 4H), 3,35 (to, J = 11,2, 4.7 T, 2H), 2,22 (m,
2H), 2,00 (v, 2H).
3563 | (CDCL, 400 MI') & 8,96 (c, 2H), 7,34 (c, 1H), 7,02 (c, IH), 5,55 (c,
149 D | 2D 410 (T = 8.1 T, 1H), 4.03 —3.89 (. 4H). 3.87 (r. ] = 5.0 T,
4H), 3.66 (v, J = 4.9 T, 4H), 2,36 — 2,20 (w1, 2H).
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IMpumep 23. 5-(4-(Audrop(dernn)merin)-6-MopdHOTMHOTUPUIUH-2-UIT)THPUMUAANH-2 -

amuH (coennnaenue 123)

® ®
N N
Y ()
Z el Z >l
0 FF
Cranus 1 (cm. CXeMy M, cTaaust 34): Cunres 4-(6-xm0p-4-

(mudpTop(pernn)meTn)mupuanH-2-mn)MopdonuHa

DAST (1,07 1, 6,64 MMoib) noGaBisiiii K pacTBopy (2-xyop-6-MophoIHHOMUPUANH-4-
wi)(¢penmn)meranona (0,5 r, 1,66 mMmomab, crocod TONydeHHs] ONMUCaH B Tpumepe 22 st
coenuaenust 122) B auxmopmerane (10 mu) mpu 0°C. PeakIMOHHYIO CMeCh NEepeMeInBain B
TEYeHWE HOYM TPU KOMHATHOH Temmeparype. PacTBOp MEIUIEHHO BBUIMBAIM B JIEASTHOU
HACBHIIIEHHBIN pacTBOp OmkapOoHaTa Hatpus (50 Mur) U 3KCTparupoBajn dTunaneratom (50 mi x
3). OObennHEHHBIE OPraHUYECKHUE CJIOU NMPOMBIBAIHM HACBHIIIEHHBIM COJIEBBIM pacTBOopoM (50
MIT), CYLIMJIM Haja Cyib(aToM HAaTpusi U KOHLEeHTpHupoBasu. OCTAaTOK OYHINAIH KOJOHOYHOU
xpomarorpaduel Ha cuinkarene (nerpoJyeitasiil sup/stunanerar = 50:1) ¢ nmonydenuem 4-(6-
xyop-4-(mudrop(penmwn)merwn)nupunus-2-uamopdosuna (80 mr, Bexon 15%). CoenuHenue

HOATBEPKIAJIHN TOJBKO ¢ momombio KX-MC: 324,89 (M+H)", C16HisCIF2N2O.

Cramus 2 (cm. cxemy M, cragusa 4c). Cunres S-(4-(mudrop(penun)merin)-6-
MOPGhOTUHOMUPUANH-2 - W) TUPUMHUINH-2-aMUHA

Cwmecp  4-(6-xmop-4-(mudrop(dhenmn)mernm)nupuans-2-mwnmopdomnaa (80 wmr, 0,25
MMoJIb), 5-(4,4,5,5-Terpamerun-1,3,2-muokcabopoan-2-mn)nupumuand-2-amuaa (110 mr, 0,49
mmodb), KoCOs (103 wmr, 0,74 mmodns) u Pd(dppf)Clz (20 mr, 0,03 mmounb) B 1,4-nuokcane (6 M)
u HyO (2 mi) mpuBoamiu BO B3aMMOJEHCTBHE W BBIACISUIM NMPOAYKT TaK, KaK OMHCAHO B

npumepe 11 1 coemuHenuss 52, ¢ mojdydeHueM  S-(4-(mudrop(dhenun)mernn)-6-

MOPGhOTUHOMUPUANH-2- W) TUPUMHINH-2-aMuHa (69 w™r, Bbixon 73%). UOP-MC+: 3842
(M+H). 'H SIMP (IMCO-d6, 400 MI'n) &: 8,92 (c, 2H), 7,66 (m, 2H), 7,51 (m, 3H), 7,31 (c, 1H),

7,03 (c, 2H), 6,84 (¢, 1H), 3,71 (m, 4H), 3,55 (m, 4H).
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IIpumep 24. 5-(6-mopdonrno-4-(1-heHnNBUHII) TUPUANH-2-WT) THPAMHUIUH-2-aMUH:

2,6-nuxnop-4-(1-penunBuHnn)nupuanH (coenuHerne 126)

I/|CI /|C|

x-N - =N
N
(]

Cramusa 1 (cm. cxemy N, cragus 35): Cmech 2,6-puxnop-4-iiogmupununa (5 r, 18,2
MMOJIb), 4,4,5,5-rerpamernn-2-(4,4,5,5-rerpamerun-1,3,2-nuokcadboponan-2-mn)-1,3,2-
nuokcadoposana (5,6 r, 21,9 mmois), KOAc (3,6 1, 36,5 mmons) u Pd(PPh3)CL (0,5 1, 0,73
mmodb) B IM®PA (20 mi) nepememuBanu npu 100°C B teuenne 1 waca B armochepe Na.
Peakunonnyro cmech BputuBaiy B Boxy (100 mur) u skcrparuposanu stunaneratoM (100 mi x 3).
OObenvHeHHbIE OpraHMYECKUe CJIOU MPOMBIBAIN HACBILIEHHBIM COJIEBbIM pacTBopoM (100 M),
CYylIMJM Hax cyabdaTroM HaTpusi W KOHLEeHTpupoBaimu. OCTATOK OYHMINAIH KOJOHOYHOU
xpoMartorpadueit Ha cuukarene (erposelinbiii 3¢up/s>Tunanerar = 200:1) ¢ nogydeHuem 2,6-
muxnop-4-(4,4,5,5-rerpameriin-1,3,2-arokcadoponan-2-uwn)nupununa (3,6 r, Bexon 72%).

Cramus 2 (cm. cxemy N, cragus 4c): Cmech (1-OpomBunmm)bensona (0,73 wr, 4,01
MMOJIb), 2,6-nuxnop-4-(4,4,5,5-rerpamernn-1,3,2-muokcadoponan-2-wn)mupuauna (1,1 r, 4,03
mmodb), Pd(dppf)Cl (68 mr, 0,08 mmonb) u kapOonarta kamus (1,1 r, 8,0 MMonp) B cMmecu
arokcan/Bona (9 mu/3 mi) oOpadaThIBa Iy M BBIAEISUTN MPOAYKT TaK, KAk OMHCaHO B mpuMepe 11
Ui coenuHeHus 52, ¢ monydeHueM 2,6-nuxiop-4-(1-¢penunBunnn)nupuannaa (705 Mmr, BBIXOA
71%). CoenuHeHne MOATBEPKAAIN TONBKO ¢ oMo XKX-MC: 249,99 (M+H)", Ci3sHoCLLN.

Cramus 3 (cm. cxemy I, cragus 26): Pactop 2,6-puxnop-4-(1-peHnaBuHUI)TUpUITHA
(700 wmr, 2,81 mmounb), Mmopdomnura (490 mr, 5,63 mmons) u DIPEA (471 wmr, 3,65 mmouns) B 1,4-
nrokcane (20 mur) oOpabaThiBaiM M BBIAEJSIN NPOAYKT TaK, KAaK OMUCAHO B mpumepe 17 mis
coenunenusi 115, ¢ monydenuem 4-(6-xmop-4-(1-penunBunmn)nupunus-2-wi)mopdonmaa (530

mr, BbIxon 63%). CoemrHeHne MOATBEPKAAIN TONbKO ¢ momomeio JKX-MC: 301,22 (M+H)",
C17H17CIN;O.

Coemprenme 126

Cramus 4 (cm. cxemy N, cragus 4C): Cmech 2,6-nuxnop-4-(1-peHnaBuHUI)TUpUITHA

(200 wr, 0,67 mmonb) u 5-(4,4,5,5-rerpameruin-1,3,2-arokcaboponan-2-mn) IMPUMHINH-2-
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amuHa (300 mr, 1,36 mmonb) nonsepranu coderannto Cy3yku, Kak omucaHo B npumepe 11 mns
coennHeHus1 52, ¢ noaydeHueM S-(6-mopdomanno-4-(1-heHnnBUHII) TUPUANH-2 - 1) THPUMHIUH-
2-amuna (98 mr, Beixon 41%). UDP-MC+: 360,2 (M+H). 'H AMP (CDCls, 400 MI'n) &: 8,94 (c,
2H), 7,35 (M, SH), 6,92 (c, 1H), 6,57 (c, 1H), 6,10 (w1, 2H), 5,62 (c, 1H), 5,57 (c, 1H), 3,85 (m,
4H), 3,58 (M, 4H).
Crenyromee coennHEHHE MOJyYalld CIIOCO0aMH, aHAJIOTUYHBIMH CIIOCO0Y, ONMMCAHHOMY

U1 coequHeHns 126, u Kak OmmMcaHo Ha cxeme N:

N MC 'H SIMP
COEIUHEHUA
2487 | (IMCO-d6, 400 M) & 8,84 (c, 2H), 7,31 (v, 4H), 7,20 (v, 1H), 7.13
124 > (c, TH), 6,93 (c, 2H). 6,65 (c, 1H), 3,87 (c, 2H), 3.70 (v, 4H), 3.47 (v,
M) |

IMpumep  25.  5-(6-mopdonuHO-4-(1-PeHnIa T TUPUANH-2 - W) THPUMHINH-2-aMUH

(coenunenue 125)

Coempmzerme 123

(Cm. cxemy L, cramusa 31): Cmecp 5-(6-mopdonnHo-4-(1-peHnITBUHIT)TUPUINH-2-
W) MUpUMUAnH-2-amuHa (25 mr, 0,07 mmons) u Pd/C (5 mr) B meraHosne (5 Mi1) ruipipoBau B
teueHne 1 waca mpu komHaTtHOW Temmeparype u 1 atm. H;. Pd/C ordunsrpoBbiBamm u
npoMbIBaM  MeTaHoioM (3 wit). @uiubTpar M NPOMBIBOYHBIN pacTBOp OOBEAMHSIN H
KOHIIEHTPUPOBAJIHM in vacuo ¢ mnosydeHueM S-(6-mopdonuno-4-(1-peHnmTun)nupuana-2-
un)mupuMuuH-2-amuna (19 mr, Beixon 76%). UOP-MC+: 362,04 (M+H). 'H SIMP (CDCls, 400
MTI'n) &: 8,96 (c, 2H), 7,32 (M, SH), 6,87 (u1, 2H), 6,80 (c, 1H), 6,54 (c, 1H), 4,10 (x, J=7,1 I'y,
1H), 3,84 (m, 4H), 3,56 (M, 4H), 1,65 (1, J=7,2 ', 3H).

ITpumep 26. S5-(6-mopdomarao-4-(1-heHNTIUKIONPOIHI ) TUPUIUH-2-UI)THPUMUAAUH-2 -

amuH (coenunenue 127)

Coempmmerme 127
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Cramus 1 (cm. cxemy N, cragms 36): I'mnpun Hatpust (62 mr, 60% B MHUHEpaJIbHOM
macine, 1,55 MMounp) o yacTsM noOaBISLIM K pacTBOpy Homuaa TpuMeTwicyiabpokcoHus (341
mr, 1,55 mmonpr) B IMCO (10 M) mpu KOMHATHOW Temmeparype. PeakIMOHHYH CMeCh
nepeMelnuBail B TedeHHe 15 MuHyT U 3arem pobaBisun  pactBop  4-(6-xmop-4-(1-
bermnBuHUT) IHpUANH-2-wn)Mopdoimnna (310 mr, 1,03 mmons) B TI'® (5 mu). PeaknuoHHyro
CMech TepeMellnBaId B TeUeHHEe HOYM NPU KOMHATHOH Temmeparype. PeakIMOHHYK cMech
BbUTMBaIM B BOoAy (50 mu) m skctparmpoBanu stunaneraroM (50 ma x 3). Opranudeckue
SKCTPAKThl OOBEANHSIN, IPOMBIBAIN HACBHIIIEHHBIM COJIEBBIM PacTBOPOM (20 Mil), CYIIMIIN Hax
0e3BOMHBIM CynbhaTOM HaTpusi M KOHLeHTpupoBamu. OCTaTOK OYHINAIH KOJOHOYHOM
xpomarorpaduel Ha cuinkarene (nerpoJyeitasiil sup/stunanerar = 50:1) ¢ nmonydenuem 4-(6-
xnop-4-(1-permnuknonpomuwn)nupuans-2-wnmopdonuna (184 wmr, Beixox 56%) B BHIAE
Oenoro TBepaoro Bemectra. CoequHEeHNE MOATBEP KA TOJBKO ¢ momomnbio XKX-MC: 315,04
(M+H)", C13H1oCIN-O.

Cramusa 2 (cm. cxemy N, cragus  4c¢): Cmecy  4-(6-xmmop-4-(1-
bermmKIonpon) mupuauH-2-un)mopdonuna (184 mr, 0,59 mmons), 5-(4,4,5,5-Terpamerni-
1,3,2-nuoxcaboponan-2-un)mupuMuanH-2-amuaa (259 mr, 1,17 MMOJIb) MoABEpTaId COUETAHHIO
Cy3yku, kak onmcaHo B mpumepe 11 mist coenunenus 52, ¢ noaydenueM S-(6-mopdommao-4-(1-
(bEeHMITIUKION PO ) TUPUANH-2-W)IupuMuanH-2-amuaa (130 wmr, Beixom 59%) B BUAE
’KeITOro TBepAoro semectsa. UMOP-MC+: 374,08 (M+H). 'H AMP (JIMCO-d6, 400 MI'n) &:
8,83 (¢, 2H), 7,31 (M, 4H), 7,24 (m, 1H), 6,98 (c, 1H), 6,93 (¢, 2H), 6,45 (c, 1H), 3,68 (M, 4H),
3,42 (M, 4H), 1,38 (M, 2H), 1,25 (m, 2H).

ITpumep 27. 5-(4-(3,4-Qurnnpoxuroius- 1 (2H)-ni)-6-mopdonnHOnMpuAnH-2-

W) TUPUMUANH-2-aMuH (coennHeHne 140)

G — ad

o

Cramus 1 (em. cxemy O, cramus 37): Cmecw 1,2,3,4-terparnapoxunonnsa (133 wmr, 1
MMOJIb), 4-(6-xnop-4-ioanupunun-2-un)mopdonuna (324 mr, 1 mmons), BINAP (62 wr, 0,1
mmodb), t-BuONa (192 mr, 2 mmonb) u Pdxdbas (91,6 mr, 0,1 mmonb) B Tomyose (10 mu)
KUTSATHIIA ¢ OOpPaTHBIM XOJOAMJIBHUKOM B TeueHHne 2 4acoB. CMech OXJIaKAadn IO KOMHATHOM
TemnepaTypsl, paszOasmsin Bomoi (30 mur) m skcrparupoBanu dtananeratom (30 mi x 3).
Opranuyeckre SKCTPAKTbl OOBEOUHSUIM, CYIIWIM Haj Oe3BOAHBIM CyNb(haTOM HATpUsi U
koHIeHTpupoBann. OcraTok ounmmanu npenapatusHod TCX ¢ monydennem 4-(6-xmop-4-(3,4-

auruApoxuHoInH- 1 (2H)-um)mipuaun-2-un)mopdonuna (57 wr, Bexox 17%). CoennHeHue
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HOATBEPKIAJIN TOJBKO ¢ nomombio JKX-MC: 300,28 (M+H)", C13H20CIN3O.

Coegumenme 140

Cramus 2 (cm. cxemy N, cragus 4c). Cunres 4-(6-amuHO-4-(3,4-AUTHIPOXUHOJINH-
1(2H)-unm)nupuans-2-wn)MopdoanHa. Cwmech 4-(6-xnop-4-(3,4-nuruapoxuHonus- 1 (2H)-
wnnupuane-2-ummopdpomnaa (55  wmr, 0,17 mmomb),  5-(4,4,5,5-rerpamernin-1,3,2-
arokcabopoaH-2-wn)mupuMuIuH-2-amMuHa (74 mr, 0,33 mmons), Na;COs (71 mr, 0,67 MMoub) 1
Pd(dppfH)Clz (27 mr, 0,03 mmoub) B 1,4-arokcane (6 mu) u HoO (2 mi) nepememnBau npu 95°C
B TeueHue 2 4dacoB B armochepe N, PeaknumonHyro cmech BbutMBamM B Boay (10 mun) u
sKcTparupoBanu auxsiopmeranoM (10 mut x 3). OObeanHEHHBIE OPTraHUYECKHE CJIOU MTPOMBIBAIIH
HACBIIIEHHBIM COJIEBBIM pacTBopoM (10 ™), cymwmnmm Hag cyibparoM HaTpus H
KOHLeHTpupoBanu. Heounmenssiii npoaykT ounianu npenapatusHoit TCX ¢ nosjyudeHuem 4-
(6-amun0-4-(3,4-murnapoxunonus- 1 (2H)-um)mupuaus-2-un)mopdonuna (11 mr, Bexon 81%).
WDP-MC+: 389,1 (M+H). 'H AMP (CDCls, 400 MI'n) &: 8,84 (c, 2H), 7,24 (m, 1H), 7,14 (m,
1H), 7,10 (m, 1H), 6,94 (M, 1H), 6,84 (c, 1H), 6,29 (¢, 1H), 5,37 (11, 2H), 3,84 (m, 4H), 3,69 (M,
2H), 3,53 (m, 4H), 2,77 (M, 2H), 2,02 (M, 2H).

IMpumep  28.  5-(6-mopdomuHO-4-((TeTparuapodypan-3-ni)cyabpoHuT) TUpUIH-2-

W) TUPUMHUIUH-2-aMUH (coenanHenne 142a)
I\QCI HS\@(CI
N _— N
N N
() ()
Cragus 1 (cm. cxemy Q, cramus 8): Cunre3 2-xjop-6-mMopdoauHOMUPUINH-4-THOA!
Cwmecp 4-(6-xnop-4-tioaqnupuans-2-mn)mopdomnna (0,55 r, 2 mmous), BnSH (0,25 1, 2 MMonp) u
kapOonara kanus (0,41 r, 3 mmonb) B IMCO (5 mi) Harpeanu npu 55°C B TeueHue 2 4acos.
Cwmecp BoumHBanu B Boay (20 mi) u skctparuposaim strianeratoM (20 mu x3). Opranudeckue
SKCTPAKThl OOBEAMHSIIN, TPOMBIBAIM HACBIIIEHHBIM COJIEBBIM pacTBopoM (10 mut x 2), cymuim
Hay Oe3BOAHBIM CyJib(paToM HATpus M KOHHEHTpUpoBaitn. OCTaTOK OYHMINAIH KOJOHOYHOU
xpomarorpadueli Ha cuimkarene (merposieiiHblii 3¢up) ¢ mnoxyueHuem 4-(4-(OeH3UNTHO)-6-

xnopniupuauH-2-un)mopdonuna (310 mr, Berxox 58%). CoenuHeHNEe MOATBEPKAAIN TOJBKO C

nomombro KX-MC: 321,21 (M+H)", C1sH17CIN,OS.
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Cragus 2 (cm. cxemy Q, cragust 10): Vianenwe 3ammTHONH OEH3WIBHON TPYIIIBI C
nomotmpio AlCl; ocymecTBisin Tak, Kak omnucaHo B mpumepe 11 anmsa coemuHenus 52, ¢
noJiy4eHueM 2-xnop-6-mopdonuaonupuant-4-taona (150 mr, Beixon 75%) B BUae Tpsi3HOBATO-
Oenoro TBepaoro BemectBa. CoequHEeHNE MOATBEPKAAIU TOJBKO ¢ momomnbio XKX-MC: 179,84

(M+H)+, CoH11CIN,OS.
HS\CN(Cl OQ/S\@N(CI
N N
® ®

Cramus 3 (cm. cxemy Q, cragmsa 11b): Cunres (S)-4-(6-xnop-4-(rerparunpodypan-3-

0

wITHO )upuanH-2-winMopdonunaa: Cmech 2-xnop-6-mopdomamaonupuanH-4-tuona (195 wr,
0,85 mmoup), (R)-3-6pomrerparunpodypana (375 mr, 2,5 mmons) u CsCO; (1,1 1, 3,39 mmorb)
B aueronutpuiie (20 mu) Harpesaiu npu 60°C B TeueHHe HOUM B 3aIIUTHON atMocdepe azoTa.
Teepnoe BemectBo oOTdmIbTpoBaNH, a (uiabTpar KOHUEHTpHpoBamH. OCTATOK OYHUINAIH
npenapatuBHoii TCX ¢ nonydenuem (S)-4-(6-xnop-4-(terparunpodypas-3-uiaTHo)TupuIuH-2-
wi)mopdonuna (130 mr, Beixon 51%). CoennHeHne MOATBEPKAATN TOJBKO ¢ momoInsro KX-

MC: 301,23 (M+H)", C13H17CIN,0,S.

Coemmernte 1423

Cramus 4 (cm. cxemy Q, cramus 12a); Cunres  (S)-5-(6-mopdonuno-4-
((rerparunpodypan-3-nui)cynbHoOHUT) TUPUANH-2- W) TUPUMUINH-2-amuHa. Okucnenue (S)-4-
(6-x10p-4-(Terparunpodypan-3-untro)nupuanH-2-wn)mMopdonmnHa ¢ nomomeio  mMCPBA
OCYILIECTBIISUIM TaK, KaKk omucaHo B mpumepe 11 mnsa coenmuenus 52, ¢ nmonyuenuem (S)-4-(6-
xnop-4-(terparunpodypan-3-unacynbhoHumn) mupunuH-2-mn)mMopdommna (70 mr, Beixon 49%) B
BUZE TPS3HOBATO-0esoro TBepAoro Bemecrsa. CoennHeHNe MOATBEPKAAIN TOJIBKO C TIOMOIIBIO
XKX-MC: 333,18 (M+H)", C13H17CIN204S.

Cragus 5 (cm. cxemy Q, cragus 4c¢). Coueranue (S)-4-(6-xnop-4-(TeTparuapodypan-3-
wicynbonun)mupuana-2-un)mopdonuna (70 mr, 0,21 mmons) u 5-(4,4,5,5-rerpamerui-1,3,2-
arokcabopoas-2-wn)nmupumMuauH-2-amuHa (70 mr, 0,32 MMOJIb) OCYIIECTBISLIM TaK, Kak
omucaHo B mnpumepe 11 mia coemumHenuwst 52, ¢ mnonydernueM (S)-5-(6-mopdonmHO-4-
((rerparunpodypaH-3-mi)CyabhOHWIT ) TUPUANH-2-UJT ) TUPUMUINH-2-aMuHa (coequHeHus: 142a)

(13 wr, BeIXOZ 16%). UDP-MC+: 392,2 (M+H). 'H SIMP (JIMCO-d6, 400 MI'n) 8: 8,97 (c, 2H),
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7,52 (¢, 1H), 7,12 (w, 2H), 7,05 (c, 1H), 4,41 (v, 1H), 4,05 (v, 1H), 3,84 (v, 2H), 3,72 (m, 4H),
3,63 (m, 4H), 2,17 (m, 3H).

CJ'IGI[YI'OH.II/IG COCAUHEHUA MOJyYdalin CHOCO6aMI/I, AHAJTOTUYHBIMHA CHOCO6y, ONMMCAHHOMY

71 coequHenus 142a, u kak onucaHo Ha cxeme Q:

N MC 'H SIMP
COEIUHEHUA
3074 | VIMCO-d6, 400 MI'm) &: 8.97 (¢, 2H), 7.51 (¢, IH), 71T (, 2H), 7,05
142b (Mainy | (© THD. 441 6. TH). 4.05 (. 1H). 3.84 (v, 2H). 3.72 (v, 4H). 3.67 (v
1H), 3,64 (v, 4H), 2,17 (v, 2H).
4062 | (IMCO-d6, 400 MI'n) 5: 8,96 (c, 2H), 7.45 (c, 1H). 7,13 (m, 2H), 6,98
148 D) | © T 3.94 (0u, 2H), 3.77 (. 1H), 3.72 (u, 4H), 3.62 (v, 4H). 3.27 (o,
2H), 1,74 (v, 2H), 1,64 (v, 2H).

ITpumep 29. 5-(4-(xpoman-4-mncynbHoHMNI)-6-MOpHOITUHOTUPUIUH-2-UIT)THPUMUAANH-2 -

amuH (coennnaenue 143)
o S | of
0 N
)

Cramus 1: Cunres (6-xnop-4-(xpoman-4-unrno)mupunans-2-ui)mopdonuna: BH3.SMe;
(50 M, 0,5 momb, 10 M) no kamisim 1o0aBisiim K pacTBopy Xxpoman-4-ona (10 r, 67,5 mmonb) B
TI'® (100 m) mpu 0°C. PeakimoHHyI cMech mnepemMernnBainn B TeueHue | uaca mpu 0°C.
Peakuuio racunmu meranosnoMm (10 mu) m koHmeHTpUpoBann. OCTaTOK BHINAPUBAIN BMECTE C
JAXM (100 mn x 3) ¢ monyueHneMm xpomaH-4-oma (11 T, KONMMYECTBEHHBIH BBIXOA) B BHIE
0eCLBETHOIO MAaCJISTHUCTOTO BEILIECTBA, KOTOPOE MCIOJb30BANU Ul CIEeAyHoIlel peakuun Oe3

nonosHuTenbHOH ouncTku. [lomyuennsii crupt (3 1, 20,0 MMONB) pacTBOPSIN B

>
tnoHMIxiopuae (10 M) M mepeMenIMBaiu PEaKIHOHHYK) CMECh B TEUEHHE HOYH IIPH
KOMHATHOH Temmeparype. PacTBopuTens yoansian in vacuo W JIBaXIbl BbIIAPHBAIN BMECTE C
IUXJIOPMETAaHOM ¢ TojiyueHueM 4-xmopxpomana (3,3 r, 20,0 MMOJIb), KOTOPBIH HCIOJB30BAIH B
HEOUMIIEHHOM BHJIE M Clenyrooleld peakuud. Bo BTopoii koyibe pacTBOpsUM XJIOp-6-
mMopdomuronupuanH-4-tHoa (4,6 r, 20,0 MMonb, cnocod MOJNy4eHUs OMHCAaH B mpuMepe 28,
coenunenue 142a) B JIM®A (20 mur) u gobasmsiu k pacteopy NaH (1,2 mr, 30,0 Mmoub,
gucrota 60% B MuHepanmbHoM Mmacie) B JM®DPA (5 mu) mpu 0°C. PeakuMOHHYK CMeCh
nepemMemnBain B TedeHne 5 MuHyT npu 0°C u noGaBisiain pacTBOP MOJYYEHHOTO XJIOpHIA B
JIM®A (3 mu), 3aTtem nodasisutu KI (100 mr, 0,6 MMoup). PeakuinoHHyI0 cMech nepeMeInBam
B TEUYeHHWE 3 4acoB NpH KOMHATHOH Temmepartype. PactBop BbumBamu B Boxmy (50 i) u
skcTparupoBan  stunaneratoM (50 mn x  3). OpraHuueckue SKCTPAKThl OOBETUHSIIH,

NPOMBIBAJIM HACBIIIEHHBIM COJIEBBIM pacTBopoM (50 mur), cyurimim Haa O€3BOAHBIM CyJb(haToM

HATpUsl M KOHIEHTpHupoBaian. OCTaTOK OYMINAIN KOJOHOYHON Xpomarorpadpueil Ha CUIHKaremie
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(nerponetinbiii 3dup/sTrnanerat = or 30:1 go 15:1) ¢ monyuernnem 4-(6-xmop-4-(xpoman-4-
WITHO )TupuaAnH-2-wn)Mopdonuna (5,33 r, Beixox 74%) B BHIE TpsI3HOBATO-0EJIOTO TBEPIAOTO
BEIIIECTBA.
CoenvHeHHEe TOATBEPKAANU TONBKO ¢ momompo KX-MC: 363,1 (M+H)",

Ci1sH19CIN,OsS.

0,.0
S cl W
o x-N —> 0 N
[NJ [Nj
O o

Cramus 2: Cunte3 4-(6-xnmop-4-(xpoman-4-uicyab(pOHUT)TUPUINH-2-UT)MOPPOIHHA:
mCPBA (11,9 r, 58,8 mmonb, uncrota 70%) 1o yactsiM 100aBISIM K PacTBOPY COCAMHEHUs 13
(5,33 1, 14,7 mmonb) B puxnopmerane (100 mu). Cmech mepemMelnnBaiy B TE€UEHHE HOYU IPH
KOMHATHOM TeMIepaType. Jobapnsinu 4,44'4'5,5,5' 5 -okramerun-2,2"-6u(1,3,2-
nuokcadoposan) (15 r, 58,8 MMmonb) u mepememuBanu cMmech eme 30 MuUHYT. PeakimoHHYIO
cMech pazbaBisun auxysopmeranoM (100 mut), mpoMeiBaimy HackIlleHHbIM pacTBopoM NaxCOs
(100 M x 2), HaCHIEHHBIM COJIEBBIM pacTBOpPOM (50 MuT), CYIIMIHM HaJ CyJib(aToM HATpHs H
KOHIeHTpupoBaid. (OCTaTOK OYMINANIA KOJOHOYHOW Xpomartorpadueil Ha CHIIUKarenie
(nerponetinbiii 3¢up/sTunanerar = ot 20:1 go 5:1) ¢ nonydeHuem 4-(6-xnop-4-(xpoman-4-
WICYIb(pOHUT)TUpUANH-2-ni1)Mopdonuna (4,3 1, Berxox 74%) B BUE CBETIIO-KENTOTO TBEPAOTO
BemectBa. COenMHEHHE TOATBEPXKIANM TONbKO ¢ momombio JKX-MC: 3957 (M+H)",

Ci1sH19CIN,O4S.

Coemmermie 143

Cragus 3: Cmechb 4-(6-xop-4-(xpomaH-4-uncynbGOHIT) TUpUanH-2-mi)MopdonuHa (4,3
r, 10,9 mmonb), 5-(4,4,5,5-trerpamerni-1,3,2-nuokcadoponan-2-mwn)nupuMuauH-2-amusa (3,6 T,
16,4 mmomns), KoCOs3 (3 1, 21,8 mmoub) u Pd(dppf)Clz (0,89 r, 1,09 mmoinb) B 1,4-nnokcane (30
mun) 1 HoO (10 mun) nepemeruanu npu 95°C B Teuenne 1 yaca B armocdepe N2. PeakioHHy0
CMeCh BbUIMBAJU B Boy (50 M) U akcTparupoBajm stuiamnerarom (50 mia x 2). O0bequHeHHbIS
OpPraHWYeCKHUe CJIOM TMPOMBIBAJIN HACBILIEHHBIM COJIEBBIM pacTBOpoM (30 mul), cymwiud Han
cynbaroMm HaTpus U KOHLUEHTpHpPOBaNH. HEOUMINEeHHBI NPOAYKT MOCIENOBATEIHHO
NPOMBIBAJIM CMECBIO TeTposielHbi 3¢up/sTinanerar (30 ma x 2; 2:1) u AXM (10 ma x 3).

Heounmennoe coenunenne 143 moBTopHO pactBopsid B 10% cMecH MeTaHOJ/IUXJIOPMETaH U
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nobGasysimn 1 mac./mac. sxBuBaieHT pearenta Silica Thiol MS001 (Shanghai Chiral Chemistry
Co., Ltd), u nepemermmnBamu cMech B TeueHne 30 MHHYT NpU KOMHATHOH Temmepatype. Silica
Thiol MSO001 ordunbTpoBeiBa u mnpoMbiBaIn 10% CMECBIO METaHOJ/ANXJIOPMETAH.
OO0venvHeHHBIH QUIBTPAT U MPOMBIBOYHBIN PACTBOP BBHINAPUBAIN MPH MOHWKEHHOM JaBJICHUH
¢ monyueHueMm coenuHeHust 143 (3,7 r, Berxox 75%) B BHIE TPsI3HOBATO-OENIOTO TBEPIAOTO
BemectBa. JKX-MC: 454,4 (M+H)", C22H23N504S. 1H SIMP (JIMCO-d6, 400 MTI'n) &: 8,96 (c,
2H), 7,51 (¢, 1H), 7,36 (M, 1H), 7,30 (m, 1H), 7,14 (c, 2H), 7,01 (c, 1H), 6,94 (M, 1H), 6,88 (m,
1H), 5,04 (m, 1H), 4,34 (M, 1H), 4,19 (M, 1H), 3,72 (m, 4H), 3,62 (m, 4H), 2,14 (M, 2H).

IMpumep 30. DOHanTHOMepHOe  pasneneHue  S-(4-(xpomaH-4-WICyTb(OHUI)-0-
MOPGhOTMHOMTUPUANH-2- T TUPUMHUINH-2-aMUHa (coequHeHus 143)

Panemar coegunenuss 143 paspensanu Ha 2 OTAENBHBIX 3HAHTHOMEPA C IMOMOILBIO
xupanbHoil COKX. Panemar coenunenns 143 (1,3 r) pacteopsimu B 60 ma cmecu [PA/JIMCO nu
BBommM anukeotamu mo 1,1 mu (0,024 r Ha ogwH BBOA MpoOBI). MaTepuan pa3fensiii Ha
kooHke Regis A (5 mxm, 250 x 21,1 mm), ucnonssyst 40/60 cmecs IPA/CO; co ckopocTbrO
notoka 32 mu/muH. IPA u 80 r/mun. CO;. Beigensimu nBa nuka. PacTeopurens ynansnu npu
noamxkeHHoM pasneHnn npu 40°C. Octarounsiii [IMCo ypamsamn, noGaensis HeOOJbIIOE
KOJINYECTBO BOZBI, 3aMopaxkuBas u Juopummsupys. Ilepsas asmoupoBaHHast —(paxiys,
sHaHTHOMEp |, n300pakeH mpou3BobHO Kak (S) (534 wmr, ontudeckoe Bpamenue [a]20=+104,
¢=0,1, IMCO). Bropas sroupoBaHHasi ppakisi, SHAHTHOMEDP 2, M300paskeH MPOU3BOJIBHO KaK

(R) (544 mr, ontuaeckoe Bpamenue [a]20=-112, ¢=0,1, AMCO).

N MC 'H AMP
COEIUHEHUA
(IMCO-d6, 500 MTm) 5 8,95 (¢, 2H), 7.49 (1, J = 1.1 T, 1H), 7.36 (a1, J
4539 | = 8:0- L7 Tw, 1H), 7.29 (an, J = 8.6, 7.2, 1,7 T, 1H), 7.1 (c. 2H), 7.00
(M43 | iy | (8 T = LT, 1H), 693 (12 J = 7.5, 13 T, 1H), 6.88 (a1, 1 =82, 12T,
1H), 5,03 (r, J = 4,3 T, 1H), 4,34 (v, 1H), 4,19 (w, 1H), 3,73 (az, J = 5.7,
4.0 T, 4H), 3,61 (aa, T = 5.8, 3,9 Ty, 4H), 2,19 — 2,09 (v, 2H).
(IIMCO-d6, 500 MTm) 5 8,95 (¢, 2H), 7.49 (x, J = 1.1 T, 1H), 7.36 (a1, J
=78, 17 T, 1H), 7,29 (aam, J = 8.7, 7.3, 1,7 T, 1H), 7,11 (c, 2H), 7,00
(143 4539 | (x 7= 12 Tu, 1H), 6,93 (ta, J = 7,5, 1.2 Ty, 1H), 6,88 (11, J = 8.2, 1,2 T,
(M+H) | 1H), 5,03 (1, J = 4,3 Ty, 1H), 4,34 (nax, J = 11,1, 8.9, 5,8 ', 1H), 4,18 (v,
1H), 3,73 (mn, J = 5.8, 4,0 T, 4H), 3,61 (1, J = 5,0 T, 4H), 2,16 (m, J =
4,5, 4.1 T, 2H).

JlonoTHUTENbHBIE COENMHEHNS, BXOoAsIue B 00beM popmyiel (1), MOTyT OBITH OJTYYEHBI
cnoco0amy, aHAJOTUYHBIMH TE€M, KOTOpBIE OIMMCAaHbI B HACTOSIIEM JOKyMeHTe. JlaHHBIe
XapakTepucTuk Mmacc-criekrpomerpuu (MC) u spepHOro MarHuTHOro pesoHaHca (SIMP) mis

COGHHHGHHﬁ, ONMNCAHHBIX B HACTOAIIEM JOKYMEHTEC, MPEACTABIICHBI B Ta6m/1ue A.
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Tabmuua A
N MC 'H SIMP
COCAUHCHUA
43897 | (CDCL, 400 MI'm) & 8,47 (¢, 2H), 7.48 (v, 1H), 7.41 (c, 2H), 7,29 (v,
116 ity | 2D 704 (e TH). 5.21 (m, 2H), 4.63 (2. J=8.8 Te, 2H), 3.8 (. 4H).
3,25 (v, 6H).
3001 | (CDCL, 400 MI'm) & 8.87 (¢, 2H), 7,17 (, TH), 6,82-6.,91 (v, 3H), 6,78
141 (M) | (€ TH). 6.36 (c. 1H), 548 (m, 2H). 4.23 (v, 2H). 4.13 (v, 1H), 3.83 (v
4H), 3,54 (v, 4H), 2,36 (v, 1H), 2,13 (v, 1H).
1403 | (AMCO-d6, 400 MTw) & 8.93 (c. 2H), 7.45 (1. J=7.2 T, 1H), 7.34 (w.
147 D) | 2FD: 7.19 0. 2H), 7.05 (. TH). 6,88 (1, 1=8.0 Tu. 1H). 6.84 (c. 1H).
5,66 (v, TH), 4,99 (v, TH), 4,77 (v, TH), 3,76 (v, 4H), 3,59 (v, 4H).

buonornueckuii npumep B-1

Wurnbuposanne PI3Ka

Konnyecrsennoe omnpenenenue npespaiieHuss AT® B AJ[® kak Mepbl aKTUBHOCTHU
PI3K6. Axrusnbiii PI3K6 (Life Technologies), B mpucyTCTBUM WM B OTCYTCTBHE HMHTHOUTOpA
PI3K6, npusomuiu Bo B3aumonelicteue ¢ PIP2:PS (Life Technologies), cyOcTtparowm,
CHEeLHaJbHO ONTUMU3MPOBAHHBIM [JIs1 IpuMeHeHus ¢ kuHasamu PI3 I kmacca, U CBEpX4HUCTBIM
AT® (Promega). Ilpespamenne AT® B AJI® mnox netictBuem PI3KO wusmepsiiu 1o
JIOMHHECLEHTHOMY CHUTHAJy C MOMOINBIO aHaimm3a akTuBHOCcTH kHHa3bl AJl®P-Glo Promega.
AHanmu3 BaJUAMPOBAIH, UCTONB3Ys onmyomukoBaHHble MHrHOMTOpHI PI3Ka LY294002, PI-103,
BYL719, GDCO0198, a Takxxe koutposb ¢ Hocutenem JJMCO.

Coenunenust nonaydanu B 100X koHeUHOM KOHIEHTpalUH, UCNOb3ys 12-TodeuHoe 1:3
cepuiinoe pasbasnenue B JIMCO, ¢ koHTponbHEIM 06pasuom JIMCO B kauectse 12°% Toukm.
3arem coenuHenue pasdasisum B pacteope (25 MM HEPES pH 7,5, 1 MM OI'TK, 0,3% CHAPS)
nepen nodasnennem k PI3K6. Axrusnbiii PI3K6, pasbasnennsiii no 0,24 ur/mkia (1,1 HM) B
pacteope (50 MM HEPES pH 7,5, 6 MM MgCly, 1 MM 3I'TK, 200 MM NaCl, 0,03% CHAPS, 8
MM DTT), uakyOupoBainu ¢ coenuHeHneM B TedeHue 0 4acoB U 3 4acoB IO HaJaja peakiuu. 25
MKM PIP2:PS u 60 MkM AT® pazbaBisiii U3 UCXOAHOTO pacTBopa B pactBope (25 MM HEPES
pH 7,5, 1 mM OI'TK, 0,3% CHAPS) u nobapysimu anst wnunuanvu peakiuu PI3K6. Bpewms
peakunn cocraBysuio 30 wmunyT. [lpeBpamenne ATO B AP wu3Mepsan mOoACYETOM
momuHecueHMu Ha raHmerpugepe DTX880 (Beckman Coulter). ICso coenunenwmit
3aMUCHIBAIN  C TMOMOIIBI0 mporpaMMmHOro obecredeHusi GraphPad Prism. B kaudectse
AHAUTHYECKOTO METOZa HCIIOJIb30BAIN MMOAOOp 4-mapaMeTpudeckoil KpUBOW HEITMHEWHOU
perpeccun ¢ HWKHEHW MOATOHKOW K BaJMIUPOBAHHBIM 3TAJIOHHBIM KOHTPOJIBHBIM OOpa3iam
unrudutopoB PI3Ka u Oe3 BepxHell moaroHku (IuiaBarolnee BepxHee 3HaueHue). JlaHHBIE,

MOJYYCHHBIC B OIMMCAHHOM aHAJIU3€C, IPCACTABJICHBI B Ta6J'II/ILIe 2.
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Tabmuma 2
Ne coenuneHMS ICs0 PI3K, Ne coenuneHMS ICs0 PI3K, N ICs0 PI3K,
(MxM) (MxM) COCIMHCHUS (MxM)
1 0,61 33 0,11 105 1,7
2 5,0 54 0,13 106 0,10
3 2,0 55 12 107 0,067
4 11 56 0,26 108 0,69
57 (B BHIC COMH
35 12 TOK) 0,48 109 1,2
6 3.8 58 0,41 110 0,40
59 (B BHIC COMH
7 1,8 TOK) 0,46 111 0,38
8 1,3 60 0,81 112 2.3
9 1,5 61 0,50 113 1,1
10 0,46 62 0,33 114 2.4
11 1,40 63 0,47 115 0,066
12 9.0 64 1,1 116 2.3
13 0,91 65 0,87 117 3.3
14 7.3 66 1,3 118 0,88
15 3.5 67 0,80 119 0,11
16 1,5 68 0,047 120 0,091
17 1,9 69 0,54 121 0,84
18 3.9 70 7,6 122 0,037
19 2.9 71 9.1 123 0,046
20 2.7 72 0,46 124 0,12
21 2.1 73 1,5 125 0,21
22 2.8 74 1,0 126 0,27
23 0,10 75 0,25 127 0,056
24 21 76 0,30 128 1,22
25 30 77 0,10 129 0,034
26 0,27 78 0,18 130 0,023
27 0,38 79 0,21 131 0,023
28 0,37 80 0,66 132 1,21
29 0,37 81 0,062 133 0,012
30 3.1 82 0,29 134 0,07
31 0,66 83 0,34 135 0,079
32 0,45 84 0,60 136 0,37
33 0,98 85 1,0 137 0,075
34 13 86 0,58 138 0,014
35 1,1 87 0,21 139 0,017
36 1,1 88 0,53 140 0,12
37 2,0 89 2.5 141 0,062
38 0,74 90 7,22 142a 0,0057
39 0,79 91 0,18 142b 0,0068
40 6.5 92 0,15 143 0,0017
41 0,53 93 0,088 (+) 143 0,0045
42 4,7 94 0,11 (-) 143 0,0010
43 11 95 0,12 144 0,39
44 13 96 1.4 145 0,39
45 5.9 97 0,51 146 0,37
46 19 98 12 147 0,0070
47 (8 BuAC conu
HCI) 1,2 99 4,3 148 0,0130
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48 (8 BuAC conu
TOK) 0,47 100 1.6 149 0,0140
49 0,49 101 0,88 150 0,45
50 0,28 102 0,54 151 0,83
51 0,12 103 0,68
52 0,13 104 1,3

buonorunyeckuii mpumep B-2

IIporokon ananuza mTor

CyOcTpaT nmosy4anu B OCHOBHOM peakiroHHOM Oydepe (20 MM Hepes (pH 7,5), 10 MM
MgCI2, 1 mM DOI'TK, 0,02% Brij35, 0,02 mr/mn BSA, 0,1 MM Na3VO4, 2 mM DTT, 1%
JAMCO) u nobaBisiin K pacTBopy cydcTpara HeoOxomumble KodakTopsl. B pactBop cybcrpara
BBOAWIM KHHa3y mTor U OCTOPOXXHO MepeMellUBald PacTBOpP. OKCIIEPUMEHTAJbHbIE
coenuHeHus: pactBopsaun B 100% JMCO no onpeaeneHHoil koHueHTpauuu. CepuiiHoe
pazbaiieHue ocyuiecTBisu ¢ momolnbto Integra Viaflo Assist 8 JIMCO. CoenuHeHust BBOIWIN
B PEaKIMOHHYI0 CMeCh KHHa3bl MO akyctuueckoil TexHojormu (Echo550; HanOIMTpOBBIN
IMana3oH) M WHKYOHMpOBaJIM PEaKIMOHHYIO cMech B TedueHHe 20 MHUHYT TpU KOMHATHOM
TeMIieparype. 3aTeM B peaknIHOHHYI cmech BBoawiu 33P-AT® (ymenbHass aktuBHOCTH 10
MKKW/MKIT) 10151 MHULHAaIUK peakuuu. PeaklmoHHYI0 CMeCh MHKYOHpOBAJIN B TeUEHHE 2 YacoB
Ipyu KOMHAaTHONH Temmepatype. PaauoakTHUBHOCTb CYMTBIBAJIM METOJOM CBSI3bIBAHUS C
¢unbTpom. JlaHHBIE 00 aKTMBHOCTH KHHA3bl BBIPAJKAIHM B MPOLEHTAX OCTATOYHOW aKTHMBHOCTHU
KMHAa3bl B OJKCIEPHUMEHTAIbHBIX OOpasmax 10 CPaBHEHHIO C pEaKUUsMH C HOCHTEIEeM
(mumertuncynbdorcunom). Tlonyganu 3nauenus: ICso u cTpownu kpuBble B mporpamme Prism
(nmporpammHoe obecnieuernne GraphPad). JlaHHble, mONy4YEeHHBIE B ONUCAHHOM aHAJMH3E,
NpeACTaBJIeHbI B TAOIUIE 3.

buonornyeckuii npumep B-3

IIpotokon pAKT

HNurubuposanue kackana PI3K-AKT-mTOR usmepsiin mocpeacTBOM KOJMYECTBEHHOTO
usmepenust norepb (Ser-473) pAKT ¢ momombto AlphaScreen (Perkin Elmer). Knerku B103
(HelpoOIacTOMBI KphIC) BBICEBATM B Cpefdy, comepskamyr cbiBOpoTky (DMEM ¢ BBICOKUM
conepKaHueM IIFOKO3bI (-(heHonoBbIi KpacHblit) + 10% FBS + 2X Glutamax + 1 MM nmpysara
Hatpus + 10 MM HEPES + 1X 3ameHuMbie aMUHOKHCIOTHI + 1 X MEeHUIIUIUTAH/CTPENTOMHULIVH)
Ha 00paboTaHHOM 96-JIyHOUYHOM IUIAHIIETE AJISl TKAHEBBIX KYJIbTYD U BbIPAIIMBAJIH B TeueHUe 20
4acoB. 3aTeM KJIETKH BhIIepKUBaH B cpene 6e3 ceiBopoTkr (DMEM ¢ BBICOKHM coep:kaHUuEM
rmoKo3bl  (-¢eHonoBbiid  kpacHbeii) + 1X Glutamax + 1 MM mupyeBara Hatpusa + 1X
NEHULUJUTAH/CTPENITOMHULIMH) Ha 6 4acoOB, NOCJIE Yero MPOBOANIIH 2-4aCOBYIO MPENBAPUTEIBHYIO
00paboTKy HHrHOUTOpPaMH YKa3aHHOTO Kackana, BKJIrouas pedepeHcHbid naruourop LY294002.

VYka3zaHHble HHTHOUTOPBI nodydain B 200X KOHEYHOW KOHLEHTPALWH, UCIONb3Ysl 6-TOUEHUHOE
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1:3 cepuitnoe pasbasnenue B IMCO, ¢ koHTponbHbIM 06pasioM JMCO B kadectse 7° Toukwy.
3areM WHrHOUTOpPBHI paszdaBisIn B 3KCHepuMeHTanbHOW cpene (DMEM ¢ BbICOKUM
conepKaHueM TIFOKO03bI (-peHonobli kpacHbli) + 1X Glutamax + 1 MM nupyBata Hatpus + 1X
neanuuiuinH/crpentomuund + 25 MM HEPES + 0,1% BSA) u oObenussuin ¢ KJeTKaMHu B
koHeuHol koHueHtpaunmu 1X B 0,5% JMCO. 3arem xkierku B TeueHue 20 MHUHYT
CTHMYJIUPOBAIH UHCYJIUHOM (2,5 Mkr/mi), aktuBaropoM nytd PI3K-AKT-mTOR u nzBecTHbIM
aronncroMm (Ser-473) pAKT. Knerku ObicTpo snu3upoBaiu B (UPMEHHOM JH3HCHOM Oydepe
Perkin Elmer u usmepsinu (Ser-473) pAKT u oomyro AKT B nmusare ¢ nomompio AlphaScreen.
B AlphaScreen noHopHbIe mapuku ObUTH MOKPBITHI CTPENITABUINHOM /IS YIABJIUBAHUS OJHOTO
U3 aHTUTEN, KOTOPOE SIBISIETCS OMOTUHIIMPOBAHHBIM. AKLENTOPHBIC LIAPUKU OBLIH TOKPBITHI
OenxoM A 1 IMMOOHMITM3AIMK APYrOro aHTuTena. B nmpucyrcrBum Oenka-MUIIEHN YKa3aHHbIE
7Ba aHTHUTENa OOECIEeYMBAIOT COJIMKEHHE IOHOPHBIX M AaKLIENTOPHBIX IMIAPUKOB, CO3IaBast
curHan. VHTEeHCHBHOCTb HCIyCKaHMS CBETAa NPSMO IPOMOPLHUOHANbHA KOJIWYECTBY Oelka-
MUILIEHH, MPHUCYTCTBYIOLWEro B obOpasue. JJsi KaKAOro HMCMBITAHHOIO WHTUOWTOpA: CTPOMIIU
rpaduk oTHomeHus: m3MepeHHoro 3HadeHus (Ser-473) pAKT/obmas AKT B mnporpamme
GraphPad Prism B Buae 7-Toue4yHOH, 4-mapamMeTpHUeCcKOW KPUBOHW HENMHEHHOH perpeccuu ¢
HIDKHUM 3HA4Y€HHEM, TPUBS3aHHBIM K HIDKHEMY 3HAYEHHUIO STAJIOHHOTO KOHTPOJBHOTO 00pasiia,
U HEOTPAaHWYECHHBIM BEPXHUM 3HaueHueM, mnpusszaHHeIM kK JIMCO. PaccuurtbBamu u
samuchiBany 3HadeHus 1Cso (Ser-473) pAKT, u naHHbBIE, MMOJYYEHHbIE B ONMHUCAHHOM aHAJM3E,

NpeACTaBJIeHbI B TAOIUIE 3.

Tabmuna 3
Ne mpumepa pAKT (MxM) mTor (MgM)
1 7,52 2,00
8 7,62 0,83
10 30,70 0,64
11 100,00 22,00
12 100,00 100,00
13 28,60 10,00
15 100,00 22,00
17 100,00 100,00
18 100,00 100,00
19 37,00 16,00
20 100,00 10,00
21 37,00 9,39
22 39,00 8,69
23 8.50 3,00
26 6,20 5,30
27 14,00 11,00
28 13,00 7,90
29 10,90 10,90
30 18,00 10,90
32 6,30 >33
35 23,49 12,20
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38 9,11 3,60
39 9,90 4,80
41 0,86 4,27
47 (8 Buae coau HCI) 2,18 H.O.
48 (8 Buae comu TOK) >50 6,39
49 31,10 H.O.
50 >50 2,98
51 2,12 0,46
52 3,46 0,73
53 1,65 0,54
54 2,46 0,59
56 19,76 6,15
57 (8 Buze conmu TOK) 19,75 3,44
58 41,29 3,95
59 (8 Buze conmu TOK) 36,09 4,60
60 31,12 H.O.
62 6,47 1,87
63 3,71 H.O.
68 4,66 1,21
70 4,02 7,61
71 11,20 H.O.
72 9,13 H.O.
75 6,40 H.O.
76 5,64 H.O.
77 3,19 H.O.
78 4,52 H.O.
79 5,02 H.O.
81 26,40 H.O.
82 10,78 H.O.
83 8,47 H.O.
87 1,00 1,44
88 6,54 2,46
91 7.33 2,58
92 2,91 H.O.
93 5,44 0,87
94 19,84 H.O.
95 5,19 H.O.
96 1,06 H.O.
97 12,37 H.O.
100 48,20 H.O.
101 8,53 H.O.
102 6,79 H.O.
103 5,81 H.O.
106 4,10 1,46
107 3,70 4,33
108 4,72 H.O.
109 15,00 H.O.
110 8.70 9,90
111 14,50 5,40
112 22.30 H.O.
113 14,30 H.O.
114 15,30 H.O.
115 0,57 0,063
116 22,90 H.O.
117 17,30 H.O.
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118 13,80 H.O.
119 4,00 470
120 0,64 0,48
122 0,48 0,51
123 0,46 0,56
124 0,89 H.O.
125 0,81 0,27
126 0,49 H.O.
127 0,38 0,13
129 3,46 2,95
130 0,75 1,75
131 0,56 0,59
133 0,40 0,44
134 0,38 0,45
135 1,62 0,70
136 1,51 2,06
137 0,45 0,37
138 0,19 1,10
139 0,016 H.O.
140 0,31 H.O.

H.O. = HC ONPCACIIAIN
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DOOPMVIJIA U30BPETEHHMA

1. Coenunenue opmysi (I):

G
GY °Ge
Il
~ G4
Gs

- ~L \(Yz\
|

Y3 \(W
!
R xRS

R! mpencrasnser coboii —(CR*R®)m-apun, -CH=CH-apun, -(CR°RY),-rerepoapun, -

)

rae

(CR°RY),-rereponnxnoankun nmm -(CRERY) -k noanxm;

m, n, O U p, KAKAbIA HE3aBUCUMO, paBHbl 0, 1 wnu 2,

R? R® R¢ RY R Rf R&wu RY kaxneri nesasucumo, npencrapisor coboit H, ramoren
unu Ci4ankui,

it R* u R® BMecTe ¢ aToMoM yrmepona, K KOTOPOMY OHH HPHUCOEIHHEHBI, 0OpasyroT
LHKJIOATKHIIBHOE KOJIBIIO,

uu R* u R Bmecre o6pasyror =CH, nnmu =0;

KaXKIbIi apuji, TeTepOapusI, TeTEPOIMKIOANKUI I IUKJIOANKUJI, TMPUCYTCTBYIOIINIA B
R!, aBnsieTcs He3aMeleHHBIM UM 3aMEIeHHBIM OJHUM MU JBYMs 3aMeCTHTeNs MU RY;

rne KakAbld 3aMmecTuTeb R He3aBucMMO mpenctaBisieT coboil rajored, Ci4alikui,
ukoankui, -Cio-ranorenankun, -OH, -OCi4ankun, -O-Ci,-ranorenankwi, muano, —C(O)Ci-
sankun, -C(O)NRRJ, -SO,Ciaanxun, -SO;NRMR!, -NRIR!, -C(O)-umknoankmn, -C(O)-apun
(HeoOs3aTeTbHO 3aMeeHHbINH MeTHIOM Wiu rajoreHoM), -CO,Ciyankun, -COsapun, -C(O)CHz-
apun (HeoOs3aTenbHO 3aMEINEeHHBIH MeTWiIoM Wiu ranoreHoMm), -CHj-apun (HeoOsi3aTenbHO
3aMEIeHHbI METHUJIOM WJIH TajiOor€HOM) WM MOHOIMKIHYECKUN TeTePOIHKIOATKUI
(HeoOs3arenpHO 3amereHHbIN MeTIoM, -C(0)Ci4ankmiom wim —CO,Ci4ankunom),

roe RL RJ, R* u R. xaxnpiii Hesasucumo, mpencrasusror coboit H, Ciaankun, -Ci
sankun-OH nnu -Cr4ankun-O-Ciaankun,

rne R u R', kaxapiii HesaBucumo, npencrasisitoT codoit H, Ciyankun, -Ci4ankmn-OH, -
Craanxun-0-Cigankun, -C(0)Cryankmn, -CO2Cigankmn umu -SO2C4amku;,

L orcyrctByer, mpencrasisier codoit —S(O),-, -C(0)-, -O-, -CHa-, -CF,-, C(CHs),, -
C(=CH,)- umu —CR°R'-; rme R®* u R! He3aBucumo npeacrapnstor coboit H umn ankun, umm RS u
R' BMecTe ¢ aTOMOM yryiepoaa, K KOTOPOMY OHM HPHCOEIMHEHBI, 0OPa3yroT HUKIOATKHIBHOE

KOJIBIIO;
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X mpencramsier coboit O, S, NH, N(CO:;Cisankum), N(SO:Ci4ankun),
N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, kaxablii He3aBUCUMO, mpeactapisitoT coboit CH wmm N; npuuem ecnu L
otimyeH oT —S(0)2-, To kaxnabiit Y2 u Y3 npencrasisier codoit CH;

G, npexcrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboii N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N umu CRS;

npuuem R? R3} R* R’> u R® xaxmblii He3aBHCUMO, MPEACTABJIAIOT cOOOH BOJOPOI,
rajioreH, -OH, -ankun, -O-ankun, -ragoreHanku, -O-rajoreHankui wid —NR"RY;

un R* Bmecre ¢ R® m aromamm, K KOTOPHIM OHH TPHCOEAMHEHBI, OOPA3yIOT
rerepoapuibHOE WM TETEPOIMKINYECKOE KOJBLIO, MPUYEM TeTepPOapUbHOE  KOJBIIO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HE0OA3aTENLHO 3aMEIIEHO AJTKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heo6s13aTebHO 3aMeleHo OKCO-TPyTIIIOi,

R" mpencrasnser codoit H mu Cy4amku;

RY npencrasmsier coboii H, Ci4ankun, MmoHouukmueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

npudeM KaKIblid aiKWi, TPUCYTCTBYIOMMI B RY, SIBISETCS HE3aMEIEHHBIM WJIH
3amereHHubM rpynnoit —OH, -NH,, -NH(C1.4ankwmn) wim —N(Cisankmn)s,

RY u RY, kaxnpiii He3aBuCUMO, nipeactapisitor coboi H wmm Ci.ganku,

Gs//Gz “Ge
.G

rae % G5 ne siBisieTCs He3aMeLEHHBIM (DEHIIOM, 1

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0it Bomopos uimk Ci4alKu,

unu R7 u R® Bmecte o6pasyror -CH,CH;-;

wim ero (papmaieBTUYECKH MpuemIeMasi CoJib.

2. Coenunenne 1o m. 1 uau ero apmaieBTHYECKH MpHUEMJIEMasi COJb, OTIMYAIOIIUECS]
tem, uto R! npencrasnser co6oit -(CR*R®)y-apun.

3. Coenunenne mo 1. 1 uiam ero (hapmaieBTHUECKH MPUEMJIEMasi COJb, OTIMYAIOIHECS]
tem, uto R! mpencrasmnser coboit -(CRRY),-rerepoapun.

4. Coenunenne no m. 1 uau ero apmaineBTHYECKH MpHUEMJIEMasi COJb, OTJIMYAIOIIHECS]
tem, uto R! npencrasmser coboit (CR°RY),-rerepormknoankun umm (CRERY),-rimkmoamkmn.

5. Coegnnenue no moboMy u3 mm. 1-4 wimm ero apmaneBTHYECKU MpUEMIIeMast COJIb,

oTnuyarommecs TeM, uto L npencrasnser coboit —S(O),-.
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6. Coennnaenne no yrobomy u3 mm. 1-4 wnmm ero gapmaueBTHYECKH MpUeMIieMast COJlb,
oTnnyaromuecs teM, uyto L npeacrasnsier codoit -C(O)-, -CH;-, -CF,-, C(CH3),, -C(=CH>)- wnu
—CRR-.

7. Coennnenue no yjobomy u3 mm. 1-4 wnm ero gapmaueBTHYECKH MpUeMiieMast COJb,
oTJIMYaroIuecs TeM, 4to L oTcyTcTBYyeT.

8. Coenunenue mo 1. 1, oTauyaromeecs TeM, 4To sABisieTcs: coenuHeHneM Gopmysl (11)

13

G
2 R14 G3// 2\(36
O\\ P Il
R Y2 NP
10
9a R9b

"
L L

X mpencraBnsier  coboit O

1)
rae

S, NH, N(CO:;Cisankum), N(SO:Ci4ankun),

>
N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, K&KIObIi HE3aBUCHMO, npeacTaBiisitoT codoit CH wmm N;

G, npexcrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboii N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N umu CRS;

npuuem R? R3} R* R’> u R® xaxmblii He3aBHCUMO, MPEACTABJIAIOT cOOOH BOJOPOI,
rajioreH, -OH, -ankun, -O-ankun, -ragoreHanku, -O-rajoreHankui wid —NR"RY;

un R* Bmecre ¢ R® m aromamm, K KOTOPHIM OHH TPHCOEAMHEHBI, OOPA3yIOT
rerepoapuibHOE WM TETEPOIMKINYECKOE KOJBLIO, MPUYEM TeTepPOapUbHOE  KOJBIIO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HE0OA3aTENLHO 3aMEIIEHO AJTKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heo6s13aTebHO 3aMeleHo OKCO-TPyTIIIOi,

R" mpencrasnser codoit H mu Cy4amku;

RY npencrasmsier coboii H, Ci4ankun, MmoHouukmueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

npudeM KaKIblid aiKWi, TPUCYTCTBYIOMMI B RY, SIBISETCS HE3aMEIEHHBIM WJIH
3amerenHbM rpynnoit —OH, -NH,, -NH(C1.4anxwn) umu —N(Ci4ankun),, u

RY u RY, kaxnpiii He3aBuCUMO, nipeactapisitor coboi H wmm Ci.ganku,
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Gs//Gz “Ge
gy
me % G5 He ABJETCH HE3AMEICHHbIM denunom;
R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0it Bomopos uimk Ci4alKu,
unu R7 u R® Bmecte o6pasyror -CH,CH;-;
R% 1 R?®, kaxnplii HE3aBUCHMO, IPEACTABIISIOT cOO0I BOTOPO MITH IAJIOTeH;
R!® R! R!2 R u R! xaxnelii He3aBUCHMO, IPEACTABISIOT COOOI BOIOPO, TalOTeH, -
OH, -CN, -ankwui, -O-ajkwi, -rajoreHajkwi, rerepouuknoankmi, -O-ramorenankun, -SO,2Ci-
sankmn uia —NR*R;
R* nmpencrasnsier cobott Bopopon, Cisamkun wn -Cisankun-OH,
R®® ipencrasnster coboit Bogopox umu Cl4aKu,
it R? Bmecre ¢ R!Y u mpomesxyTounbIMu aToMaMu 0OpasyloT reTepoapHibHOE WM
reTepOLUKINIECKOe KONbIO;
umu R Bmecte ¢ R!? u aromamu, kK KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapuIbHOE UM FeTePOLUKINYECKOe KOJIBLIO,

WK ero (papManeBTUYECKH MprUemMiIeMasi CoJb.

9. CoenuHenue No 1. 1, OTIMUArOIIEecs TeM, UTO sIBIsieTCsl coeanHeHueM (popmyier (111)

o7 2 G,
Il
L Y X G
R1/ \m 2\ G5/ 4
Ys\f\ﬂ
N

Ll

R! mpencrasmser coboii —(CR*R®)p-apun, -CH=CH-apun, (CR°RY),-rerepoapun,

(I1I)

rae

(CR°RY),-rereponmxnoankun uwmu (CRERY)-ruknoankun, npuuem ecnu L mpencrasnser coboit
SO,, TO TreTepoapui U  TeTEPOLMKIOANKMN, mNpucyTcTByromue B R!|  sBustorcs
MOHOLUKIINYECKIMH,

m paseH 0 win 2,

n, 0 U p, K&XAbII HE3aBUCUMO, paBHbl 0, 1 wn 2;

R? R® R¢ RY R Rf R&wu RY kaxneri nesasucumo, npencrapisor coboit H, ramoren
unu Ci4ankui,

it R* u R® BMecTe ¢ aToMoM yrmepona, K KOTOPOMY OHH HPHUCOEIHHEHBI, 0OpasyroT

MUKJIOAJKHUIIBHOE KOJIBLIO,
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uu R* u R Bmecre o6pasyror =CH, nnmu =0;

KaXKIbIi apuji, TeTepOapusI, TeTEPOIMKIOANKUI I IUKJIOANKUJI, TMPUCYTCTBYIOIINIA B
R!, aBnsieTcs He3aMeleHHBIM UM 3aMEIeHHBIM OJHUM MU JBYMs 3aMeCTHTeNs MU RY;

rne KakAbld 3aMmecTuTeb R He3aBucMMO mpenctaBisieT coboil rajored, Ci4alikui,
ukoankui, -Cio-ranorenankun, -OH, -OCi4ankun, -O-Ci,-ranorenankwi, muano, —C(O)Ci-
sankun, -C(O)NRRJ, -SO,Ciaanxun, -SO;NRMR!, -NRIR!, -C(O)-umknoankmn, -C(O)-apun
(HeoOs3aTeTbHO 3aMeeHHbINH MeTHIOM Wiu rajoreHoM), -CO,Ciyankun, -COsapun, -C(O)CHz-
apun (HeoOs3aTenbHO 3aMEINEeHHBIH MeTWiIoM Wiu ranoreHoMm), -CHj-apun (HeoOsi3aTenbHO
3aMEIeHHbI METHUJIOM WJIH TajiOor€HOM) WM MOHOIMKIHYECKUN TeTePOIHKIOATKUI
(HeoOs3arenpHO 3amereHHbIN MeTIoM, -C(0)Ci4ankmiom wim —CO,Ci4ankunom),

roe RL RJ, R* u R. xaxnpiii Hesasucumo, mpencrasusror coboit H, Ciaankun, -Ci
sankun-OH nnu -Cr4ankun-O-Ciaankun,

rne R u R', kaxapiii HesaBucumo, npencrasisitoT codoit H, Ciyankun, -Ci4ankmn-OH, -

Craanxun-0-Cigankun, -C(0)Cryankmn, -CO2Cigankmn umu -SO2C4amku;,

umu R! npencrasnser coboit R0

rae

R!® R! R!2 R u R! xaxnelii He3aBUCHMO, IPEACTABISIOT COOOI BOIOPO, TalOTeH, -
OH, -CN, -ankwui, -O-ajkwi, -rajoreHajkwi, rerepouuknoankmi, -O-ramorenankun, -SO,2Ci-
sankmn uia —NR*R;

R* nmpencrasnsier cobott Bopopon, Cisamkun wn -Cisankun-OH,

R®® ipencrasnster coboit Bogopox umu Cl4aKu,

umu R Bmectre ¢ R!' u aromamu, k KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapubHOE UM FETEPOIHKINYECKOE KOJIBIIO;

umu R Bmecte ¢ R!? u aromamu, kK KOTOpBIM OHM HPUCOEAMHEHEI, OOPa3YIOT
reTepoapubHOE UM FETEPOIHKINYECKOE KOJIBIIO;

L orcyrcrByer u mpencrasisier coborr —S(O),-, -C(0)-, -O-, -CH;-, -CF;-, C(CH3),, -
C(=CH,)- umu —CR°R'-; rme R®* u R! He3aBucumo npeacrapnstor coboit H umn ankun, umm RS u
R' BMecTe ¢ aTOMOM yryiepoaa, K KOTOPOMY OHM HPHCOEIMHEHBI, 0OPa3yroT HUKIOATKHIBHOE
KOJIBLIO,

S

X mpencraBnsier  coboit O ,  NH, N(CO:Cisanxum), N(SO2Ci4ankmn),

2

N(SOzumkmnoankwmn) wiu CHy;

Y1, Y2 u Y3, kaxablii He3aBUCUMO, mpeactapisitoT coboit CH wmm N; npuuem ecnu L
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otimyeH oT —S(0)2-, To kaxnabiit Y2 u Y3 npencrasisier codoit CH;

G, npexcrasnsier coboit N umu CR?;

G; npexcrasnsier coboit N umu CR?;

G ipencrasnsier coboii N, NR*® umn CR*;

Gs npencrasnsier coboit N unu CR; u

Gs npencrasnsier coboit N umu CRS;

npuuem R? R3} R* R’> u R® xaxmblii He3aBHCUMO, MPEACTABJIAIOT cOOOH BOJOPOI,
rajioreH, -OH, -ankun, -O-ankun, -ragoreHanku, -O-rajoreHankui wid —NR"RY;

umn R*® Bmecre ¢ R® m aromamm, k KOTOPHIM OHH HPUCOETHHEHBI, OOPA3yHOT
reTepoapuibHOE MM Te€TePOLUKINYECKOe KOJbLO;, NPUYEM TIeTepOapusIbHOE  KOJBIIO,
conepxamee R*® u RS, comepsxur ne Gonee omHoro N 1 HE0OA3aTENLHO 3aMEIIEHO AJTKHIIOM, a
reTepoLMKINIecKoe KombIlo, conepxkamee R*® u RS, Heo6s13aTebHO 3aMeleHo OKCO-TPyTIIIOi,

R" mpencrasnser codoit H mu Cy4amku;

RY npencrasmsier coboii H, Ci4ankun, MmoHouukmueckuit nukaoankui, -C(O)Ciyankun
wi -C(O)NRYRY;

MpUYeM KaKAbIH alNKWi, NpUCyTCTBYOImui B RY, sBIseTcs HE3aMEIIEHHBIM WIIH
3amereHHubM rpynnoit —OH, -NH,, -NH(C1.4ankwmn) wim —N(Cisankmn)s,

RY u RY Hezasucumo npencrassitor cobort H nmn Crsanku,

Gs//Gz “Ge
G

rie % G5 He sBisieTCS HE3AMELCHHBIM beHmIoM; u

R’ u R®, xaxnplil HE3aBUCUMO, TIPEICTABISIOT coO0it Bomopos uimk Ci4alKu,

unu R7 u R® Bmecte o6pasyror -CH,CH;-;

WK ero (papManeBTUYECKH MprUemMiIeMasi CoJb.

10. Coenunenue o odoMy u3 mm. 1-9 wiu ero dpapManeBTHUECKU MpUEMIIeMast COJb,
OTJIMYAKOIIUECS TEM, UTO KOKAbIA Y1, Y2 u Y3 mpencrasisier coboii CH.

11. Coenunenue no jrodomMy u3 . 1-10 wiu ero dpapmarieBTHUECKH TpUeMJieMasi COJb,
OTJIMHAIOIINECS TeM, YTO Y1 mpeacTtanisier coOor N, u kKaxnaelii Y2 U Ys mpeacTaBisieT coOon
CH.

12. Coenunenue no jrodomMy u3 . 1-10 wiu ero dapmarieBTHUECKH TpUeMJieMasi COJb,
OTJIMHAIOIINECS TeM, YTO Y2 mpeacTtanisieT coOor N, u kKaxaeldi Y1 U Y3 IpeacTaBisieT coOon
CH.

13. Coenunenue mo jrodomMy u3 . 1-10 wiu ero dapmarieBTHUECKH TpUeMJieMasi COJb,
OTJIMHAIOIINECS TeM, YTO Y3 mpeactanisier coOor N, u kKaxnaelii Y1 U Y2 IpeacTaBisieT coOon

CH.
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14. Coenunenue no jrodomMy u3 . 1-13 wim ero gapmarieBTHUECKH TpUeMJieMasi COJb,
OTJIMYAKOIIHECS TEM, 4TO X mpencTanisier codoit O.

15. Coenunenue no jrodomMy u3 . 1-13 wiu ero dapmarieBTHUECKH TpUeMJieMasi COJb,
oTnmyaromuecs tem, uyto X npexacrasisier codoit NH, N(CO2C4amkun), N(SO,.Ci4ankmn) win
N(SO2uHKIOaNKIIT).

16. Coenunenue no jrodomMy u3 . 1-15 wim ero dpapmarieBTHUECKH TpUeMJieMasi COJb,
oTIMYarIuecs teM, 4to kKaxablii Gy u Gy npencrasisier codoit N, u Gs mpencrasisier codoi
CRS.

17. Coenunenune mo 1. 16 win ero gapManeBTUYECKH MpUeMJieMasi COJIb, OTIUYAIOIIUECS
TeMm, uto G3 npencrasnser coboii CR®, u Gs npencrapnser coboii CR.

18. Coenunenue no jrodomMy u3 . 1-15 wim ero dpapmarieBTHUECKH TpUeMJieMasi COJb,
oTIMYaroIuecs TeM, uto onul u3 Gy u G4 npencrassier codoit N.

19. Coenunenue no jrodomMy u3 . 1-18 wiu ero dpapmarieBTHUECKH TpUeMJieMasi COJb,
oTnuuaromuecs TeM, uto R® npencrasnser coboit -NRURY.

20. Coenunenue no jgrodomy u3 mm. 1-19 wnu ero gapmareBTHUECKH TpUeMJieMasi COJb,
oTmmuaromuecs TeM, 4to R*® Bmecte ¢ R® m atomamm, K KOTOPBIM OHM TIPHCOETMHEHBI,
00pa3yIoT reTepoapuiIbHOE WIIH T€TEPOLMKINIECKOE KOJIBLIO.

21. Coennnaenue n3 Tabmuibl 1 win ero papManeBTHYECKH IpruemMyieMasi CoJlb.

22. ®dapmarneBTHYECKas KOMIIO3MILMS, coaepkamasi: (a) MO MEHbIIeH Mepe OIHO
coenuHeHue mo Jodomy u3 mm. 1-21 wnm ero QapmaneBTUYeCKH TpuUeMjeMyr0 cojib U (0)
(hapManeBTHYECKU MPUEMIIEMOE BCTIOMOTATEIHHOE BEIIECTBO.

23. Cnoco® neueHus: 3a0ojieBaHMS] WM MEIULIMHCKOTO COCTOSIHHS, CBSI3AHHOTO C
ayroparmeit wmmm  kxackanmom PI3K-AKT-MTOR, Bkirouarommii  BBeAEHHE CYOBEKTY,
HYKIAIOIIEMYyCsl B TakoM JiedeHuH, >(P(EKTUBHOTO KOJMYECTBA MO MEHBIIEH Mepe OIHOro
coequHeHuss no Jrobomy u3 mm. 1-21 wim ero QapmaneBTHYECKH NPUEMIIEMON COJIH, WIIH
(dapManeBTHUECKONH KOMIO3UIMH 1Mo 1. 22.

24. Crmoco®d mo m. 23, OTIMYAIOLIMICS TeM, 4YTO 3a00J€BaHHE WM MEIULIMHCKOE
COCTOSIHME TIpencTaBjsier coboit OoyiesHb Agnblireiimepa, OosesHb IlapkuHCOHa, JIOOHO-
BUCOYHYIO JE€MEHLHIO, AEMEHLUI0 ¢ Tenblamu JleBn, nemeHuuro PD, MHOXECTBEHHYIO
cucteMHyr arpoduto, OonesHb XaHTHUHITOHA, amMHUOTpoduueckuii OOKOBOW CKIIEpO3, pak,
uHpekuuto, donesnr KpoHa, cepnednoe 3aboneBanue, Oonesub Ilamkera, 6onesns Ilapko-
Mapu-TyTa, nereHepanuo KeaToro MITHA, KapIUOMHUOTIATHIO WU CTapeHHE.

25. Cnocod mo m. 23, OTIMYAKILIUACA TeM, 4TO 3abojieBaHHE WM MEIUIIMHCKOE
COCTOSIHUE TPEACTABIIIET COOOW PO30BBIE YIPH, YIPEBYIO ChIMlb, MCOPHA3 WJIM ATOMHYECKUN

IEPMAaTHT.
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26. Coenunenue no jgrodomy u3 mm. 1-21 wiu ero gapmarieBTHUECKH TpUeMJieMasi COJb,
wid papMaleBTHYECKass KOMIIO3UIHA MO M. 22 OTJIMYAIOLIUECS TeM, YTO NMPEIHA3HAYEHO IS
NPUMEHEHHsT Al JiedeHus: 3a00JeBaHUS WM MEIULIMHCKOTO COCTOSIHHS, CBSI3aHHOTO C
ayrodarueir unmu kackagom PI3K-AKT-MTOR.

27. Coenuaenne win (papManeBTHUECKass KOMITO3UIMS MO M. 20, OTIMYAIOLIUECS TEM,
4yTo 3a00JIeBaHME WJIM MEIUIMHCKOE COCTOSIHME TpencTaBisier cobol 0ome3Hb AunbLreiimepa,
6one3np [TapkuHCOHA, TOOHO-BUCOYHYIO IEMEHIHIO, TEMEHLUIO ¢ TenblamMu JIeBu, JeMeHLnto
PD, MHOXECTBEHHYIO CHUCTEMHYIO aTpoduo, Oosie3Hb XaHTUHITOHA, aMHOTPOPHUECKHI
OOKOBOH CKJIepo3, pak, nHpekumto, donesnb KpoHa, cepnednoe 3adonesanue, donesns [Tamkera,
oonesub [Hlapko-Mapu-TyTa, AereHeparuto KeIToro MATHA, KapJUOMHONATHIO HITH CTapEHUE.

28. CoenunHenue win papMaleBTHUECKAsT KOMIO3ZHIMS MO M. 26, OTIMYAIOIINICS TeM,
9TO 3a00JIeBAaHUE UM METULIMHCKOE COCTOSIHHE MPEACTaBIsieT cOOOH PO30BBIE YIPH, YTPEBYIO
CBIIb, NICOPHA3 UM ATOMMYECKUN NepPMaTHUT.

29. IlpumMeHeHNe TIO MeHbIIEH Mepe OJHOTO COeAMHEHHs MO Jirodomy u3 mn. 1-21 umu
ero (hapmaneBTHYECKH MPUEMJIEMON CoJu, WK (PapMaleBTHUECKONH KOMIO3UIMH 10 M. 22 aJis
NPOM3BOJICTBA JIGKAPCTBEHHOTO CPEACTBAa U JieueHHWs] 3a00JeBaHUS MM METULIMHCKOTO
COCTOSIHHMSA, CBsI3aHHOTO ¢ ayrodarueit nmm kackagom PI3K-AKT-MTOR.

30. Ilpumenenue no m. 29, oTiauuaromieecss TeM, 4To 3a00JieBaHUE MM MEIHIIMHCKOE
COCTOSIHME TIpencTaBjsier coboit OoyiesHb Agnblireiimepa, OosesHb IlapkuHCOHa, JIOOHO-
BUCOYHYIO JE€MEHLHIO, AEMEHLUI0 ¢ Tenblamu JleBn, nemeHuuro PD, MHOXECTBEHHYIO
cucteMHyr arpoduto, OonesHb XaHTHUHITOHA, amMHUOTpoduueckuii OOKOBOW CKIIEpO3, pak,
uHpekuuto, donesnr KpoHa, cepnednoe 3aboneBanue, Oonesub Ilamkera, 6onesns Ilapko-
Mapu-Tyra, neresepanuro KeaToro MnATHa, KapJAUOMHUONIATHIO WIIH CTapeHue.

31. Ilpumenenue no n. 29, oTiauuaromeecss TeM, 4to 3a00JieBaHUE MM MEIUIIMHCKOE
COCTOSIHME TIPENCTaBJISACT COOOH pO30BbIE YIPH, YIPEBYIO ChIIb, IICOPHA3 WM ATONMUYECKUN

IEPMAaTHT.
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