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IMTMPUJIOHOBOE ITPOM3BO/JHOE, ET'O KOMITO3UIIMA U ITPUMEHEHUE B
KAYECTBE ITPOTUBOBHUPYCHOI O JIEKAPCTBEHHOI'O CPEJICTBA

OO6nacTh TEXHUKH, K KOTOPOH OTHOCUTCSI H300peTeHNne

Hacrosmee n3o0pereHne OTHOCHTCS K OOJNACTH MEAMLIMHCKON XUMHH M B YaCTHOCTU
KacaeTcss HOBOTO MHUPHIOHOBOIO MPOU3BOJHOIO WM €ro CTepeon3oMepa, (papMaleBTHUECKH
NPUEMIIEMON COJIM, COJIbBATA MIJIM KPUCTAJUITMYECKOH (POopMBI, (papManeBTHUECKON KOMIO3ULINY,
coneprKaieil ykazaHHOe MUPUIOHOBOE MPOU3BOAHOE WM €r0 CTepeon3oMep, papMarieBTUIECKH
NPUEMIIEMYIO COJIb, COJBBAT MJIM KPHCTALUIMUECKYI0 (OPMY, M €ro NMPUMEHEHHS B KauecTBE
MIPOTUBOBUPYCHOTO JIEKAPCTBEHHOT'O CPEACTBA, B YACTHOCTU €ro NPHUMEHEHHUs B IPUrOTOBJIEHUN
JEKapCTBEHHOTO CpPEACTBA B KA4eCTBE HWHIUOMTOpPA KOM-3aBHCHUMOW SHAOHYKJIEa3bl IS
NPEAOTBPALIEHHS W/IIN JIeUeHUst MH()EKLUNN TPUIITNA, B YACTHOCTH, HAIlPUMEp, €ro MPUMEHEHHS
B MPUTOTOBJICHUH JIEKAPCTBEHHOTO CPEACTBA U MPEAOTBPALICHUS W/WIH JIEYeHUS! WHPEKIHH
BUpYyca rpumnmna tTuna A w/wnm uadexkunn Bupyca rpunmna tuna B.

IIpeniecTByomuil ypOBEHb TEXHUKH

I'punn  mpencraBnser coOOM  OCTPYIO PECIIMPATOPHYIO HH(EKIUI0, BBI3BIBAEMYIO
BUPYCOM rpummna. EXerogHo Trpumm CTaHOBUTCS NPUYMHOM  ThHICSY  CMEpTeH, a
KPYITHOMACIITAOHBIE STTUIEMUH TPUIIIIA MOTYT OBITh MPUYMHON MUJUTHOHOB CMEPTEH MO BCEMY
Mupy. XoTa Ui NMpOPWIAKTUKA W JIEYEHUS] TPHIIA MOTYT NPUMEHSTHCS BaKLHMHBI MPOTHB
rpUIna W MPOTUBOBUPYCHBIE JIEKAPCTBEHHbIE CPENCTBA, TakKhe Kak aMaHTaguH, MHX
npodpuIakTU4YecKass M TepaneBTHUecKas >(PQPEeKTUBHOCTb OUYEHb OrPAaHUYEHBl, U Tpedyercs
pa3paboTka OoJyiee LIMPOKOrO CHEKTpa BakIMH M Oojiee 3(PPEKTHBHBIX MPOTUBOTPHIIIO3HBIX
JIEKaPCTBEHHBIX CPEACTB.

HNHrnburops! HelipaMUHUIA3bI OCEBTAMHUBHP W 3aHAMHUBHP MOTYT MOAABISATH AKTHBHYIO
pEIUTMKAIMI0O W BBICBOOOKIEHHE BHpPYCa, HO B KIWHHYECKUX VCIOBHSX 3(PPEKTHBHOCTD
UHTUOUTOPOB HEHpaMUHMIA3Bl V TSKENO OOJIbHBIX MALEHTOB SIBISIETCS COMHHTENBHOH, H
IIMPOKO PACIpPOCTPAHEHHAs PE3UCTEHTHOCTb TaKXKe SBJSIETCS MpoONeMOld HMHrHOUTOPOB
HelpaMHHHIA3bl, KOTOPYK) HEOOXOAMMO VYHUTHIBaTh. F3-3a OOSI3HM HOBOW MaHIEMUU
BBICOKOJIETAJIbHOTO TPHUIIA CPOYHO TPEOYIOTCS MPOTHBOTPHIIIIO3HBIE JIEKAPCTBEHHBIE CPEICTBA
C HOBBIM MEXaHU3MOM JEeNCTBUSL

Tpauckpurnus 8 PHK ¢parmenToB npeacrasisier coO0# KPUTHUECKH BAXKHYIO CTAAHIO B
JKU3HEeHHOM Lukiie Bupycos rpumnmna. PHK nomnmepasa urpaer kiroueByro posib B 3TOH CTaguu.
PHK nonumepasa npencrasisier co0oil TpuMep, MOCTPOSHHbIH U3 Tpex cyopenunnn PA, PB1 u
PB2, xoTopple OTBETCTBEHHbI 3a pEIUIMKALMIO W TpaHckpunuui BupycHoii PHK B snpe

3apakeHHBIX KIeTok xo3suHa. Tpanckpumnuus PHK Bupyca rpumnma umMeer ocoOblii MeXaHH3M
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"kom-nepexsaTa’, cyObemuHuia PB2 oTBewaer 3a pacrmo3HaBaHWE U CBSI3bIBAHUE C "KOI
cTpykTypoit" npekypcopa MPHK xo3siuna, a cydowenunuma PA pacmemnsier MPHK xo3siuHa kak
nmpaliMep AN UMHUOMALMM Tpouecca TpaHckpunuuu. OrtmierieHHble mnpaiimepst MPHK
ucnonb3ytoTes B cyorenunune PB1 mist cuntesa BupycHoit MPHK. TTockonbKy Kam-3aBHCHMAs
SH/IOHYKJIea3a cyObenuHHubl PA OuYeHb KOHCEpPBAaTHBHA INPH BapHUaLlUsSX BHpyca TIpUMNNa U
HeoOXonuMa ISl JKU3HEHHOTO IIMKJIA BUPYCa, K TOMY JK€ CalT CBS3bIBAHUS CIEU(pHUYUEH, TO
CBSI3BIBAIOIIMH JIOMEH XOpOLIO TOAXOOUT HAa pPOJb MUIIEHH Ui Pa3pabOTKH HOBBIX
MPOTUBOTPUIIIO3HBIX JIEKAPCTBEHHBIX CpelcTB. I1ocKkoNbKy caliThl CBA3BIBAHUS SHIOHYKJIEa3hl Y
BUPYCOB TpUNNAa TUMa A W BHUPYCOB rpurmma Tumna B oOYeHb CXOXHEe, TO HWHTHOMTOPHI
K3M-3aBUCUMON SHAOHYKJIEa3bl IEMOHCTPUPYIOT aKTUBHOCTD KakK MPOTUB IPUINA TUNA A, Tak U
npotuB rpunna tuna B. MMeromieecs: Ha pblHKE JIEKapcTBO JUIsl JieueHus rpunna banokcasup
MapOOKCHJI TpeAcTaByisieT CcoOOH WHrHOUTOP KAM-3aBUCHMON 3SHIOHYKJIEA3bl, HMEIIee
KJIMHUYECKH TOATBEPXKACHHYIO BBICOKYIO TEpaneBTHUYECKYI 3(P(EeKTHUBHOCTh MPOTHB TpPHUIIA
tuna A/B. B nokymente CN102803260A onmcaHO 3aMeIIEHHOE MOJUIHUKINIECKOe KapOaMom
MUPUAOHOBOE MPOM3BOJHOE, KOTOpOe O0NafaeT WHrHOMPYIOUIEH aKTHBHOCTBIO B OTHOIIEHHH
K3T-3aBUCHMOI 3HIIOHYKJICA3bl U MOXKET NPUMEHSTHCS B Ka4eCTBE TEPANEBTUYECKOTO W/MIIH
npoUIAKTUIECKOTO CPENCTBA MPOTUB WH(EKIIIH IPUTITIA.

Kpatkoe onmcanue nzobperenus

OnHoit u3 neneit HacTosIEro N300peTeHus ABIsIETCs pa3paboTKa HOBOTO MUPHUAOHOBOTO
IPOM3BOIHOTO, KOTOPOE MOMKET MPHMEHSThCS B KadecTBe HWHCHOMTOpA KAIM-3aBHCUMOMU
SHJOHYKJI€a3bl U KOTOpPO€ IMPEBOCXOAUT CYLIECTBYIOLIME MHUPUIOHOBbIE IPOU3BOJHBIE 1O
MeHbIIEH Mepe B OJHOM M3 CIENYIOLIUX AacleKTOB. AaKTUBHOCTh, (apMaKOKUHETHUYECKHE
CBOCTBA, TaKHe KaK OMOAOCTYITHOCTD, U IIUTOTOKCHYHOCTb.

Bropoli uenpto Hacrosimero u300peTeHus sBISETCA pa3paboTKa MHPHIOHOBOTO
MPOM3BOIHOTO, KOTOPOE HE TOJIbKO OOJafaeT MPEeKpacHOW WHTHOMPYIOIIEeH aKTUBHOCTBIO B
OTHOIIEHUH K3M-3aBUCHUMON 3HAOHYKJIE€a3bl U HU3KOH HMUTOTOKCHYHOCTBIO, HO TaKke obamaer
3HAYUTENbHO  VIYUYIIEHHbIMH  (PAPMAKOKMHETHYECKUMH  CBOHCTBAMH, B  YacCTHOCTHU
OMOOCTYIMHOCTBIO.

JUis  MOCTWXKEeHUsT TIOCTAaBJICHHBIX IIeJiell B HACTOSINEM M300pETeHUH NPHUMEHEHbI
CJIeyIOIUe TEXHUYECKUE PELIeHUs:

IMupunonosoe mnpousBogHoe, wumeromee ¢opmyny (I), wmm ero crepeousomep,

(bapMareBTHUECKH pUeMIIEMast COJIb, COJIbBAT HJIM KpUCTAJTHYECKast popma,



@

rae:

(1) A BeiOpan u3 N wmmm CRi, Ri BeIOpaH u3 atoma BOAOpOAa, LMAHO-TPYIIIBI,
TMAPOKCU-TPYIIIBI, TAIOTeHa, KapOOKCHIIA, CIOKHOTO 3dupa, amuzaa, cyabpoHunamuna; win Ry
BbIOpaH M3 CIENYyIOIMX He3aMeleHHbIX Win 3amelneHHbix rpynm: Cie rugpokapbui, Cis
runpokapounokcu, Cis ruapokapOmnamuno, Cie TrUAPOKAPOUNCYIBPTHAPII, KapOOHMI
runpasun, Cie runpokapobun kapbonun, Cis rugpokapbmnamuno kapoonwmn, Cis
runpokapOuikapoormn amMmuHo, Ci.6 runpokapomnokcu kapooumi, Cis ruApOKapOUICYTbPUHIL,
Cis rugpokapOmnamuao kapOoHunaamuHo, Csis mmkmoankwi, Cse wmukmoankokcn, Css
nuknoankunamMuHo, Css  muknoankwicyinbpruapmn, Css  nuknoankuikapbonmn, Css
LUUKJIOANKHIAMUHO KapOoHmn, Cs.s HHUKIOANKUIKApOOHMT amMuHO, Cs3 LUKIOANKUIAMHHO
KapOOHUIAMIHO, Css reTePOIHUKIIOATKIII, Css reTePOLIMKIIOATKOKCH, Css
retepounkIoankunamMuao, Csg rerepouukioankui cynbprugpui, Csig TeTEPOLMKIOATKUI
kapOormy, Csg reTepounkioankmiaMiuao kapOoHun, Cs.io apui, Cs.1o apunokeu, Cs.1o apuiiokcu
runpokapomn, Cs.o apunamuHo, Cs.o apun cymbdrugpun, Cs.o apun xapOonwmn, Cis
runpokapoun cynbdonmn, Cis runpokapoun cynbponmnamuHo, Css TUKIOATKUAT CYIbGOHM,
Cs.s mukioankun cynbdonunamuao, Cs.io apun cynbonun, Cs.io apun Cyib)OHUIAMHUHO,
AMHHOOKCAIIIJT aMHHO, amuHookcammi, Cs.o apunamuno kapOoHmn umu Cs.o apUIaMHUHO
KapOOHMIIAMHHO;

(2) M BeiOpan w3 N mmu CR;, Ry BeiOpan M3 aroma BOAOpOAa, LMAHO-TPYIIIBI,
TMAPOKCU-TPYIIIBI, TAIOTeHa, KapOOKCHIIA, CIOKHOTO 3(upa, aMuaa, cyabpoHunamuaa; wia Ry
BbIOpaH M3 CIENYyIOIMX He3aMeleHHbIX Win 3amelneHHbix rpynm: Cie rugpokapbui, Cis
runpokapounokcu, Cis ruapokapOmnamuno, Cie TrUAPOKAPOUNCYIBPTHAPII, KapOOHMI
runpasun, Cie runpokapobun kapbonun, Cis rugpokapbmnamuno kapoonwmn, Cis
runpokapOuikapoormn amMmuHo, Ci.6 runpokapomnokcu kapooumi, Cis ruApOKapOUICYTbPUHIL,
Cis rugpokapOmnamuao kapOoHunaamuHo, Csis mmkmoankwi, Cse wmukmoankokcn, Css
nuknoankunamMuHo, Css  muknoankwicyinbpruapmn, Css  nuknoankuikapbonmn, Css

LUKJIOANKIIIAMUHO KapOoHmn, Cse nukimoankuiakapOoHuna amuHO, Css IUKIOANKUIAMHHO



KapOOHUIAMIHO, Css reTePOIHUKIIOATKIII, Css reTePOLIMKIIOATKOKCH, Css
retepounkIoankunamMuao, Csg rerepouukioankui cynbprugpui, Csig TeTEPOLMKIOATKUI
kapOormy, Csg reTepounkioankmiaMiuao kapOoHun, Cs.io apui, Cs.1o apunokeu, Cs.1o apuiiokcu
runpokapomn, Cs.o apunamuHo, Cs.o apun cymbdrugpun, Cs.o apun xapOonwmn, Cis
runpokapoun cynbdonmn, Cis runpokapoun cynbponmnamuHo, Css TUKIOATKUAT CYIbGOHM,
Cs.s mukioankun cynbdonunamuao, Cs.io apun cynbonun, Cs.io apun Cyib)OHUIAMHUHO,
AMHHOOKCAIIIJT aMHHO, amuHookcammi, Cs.o apunamuno kapOoHmn umu Cs.o apUIaMHUHO
kapOoHmnamuno;, Wik Ri u Ry coenuHeHsl u 0Opa3yroT mepBO€ KOJBLO BMECTE C aTOMaMHU
yriepoaa, COeAMHEHHbIMU ¢ HUMH, WK Ry 11 R7 coenqunueHsl u 00pa3yroT BTOpOE KOJIbLIO BMECTe
C aTOMaMH yrJiepoaa, COeMHEHHBIMU C HUMU,

(3) Q BeiOpam w3 N mmu CR3;, R; BeiOpaH w3 aroMa BOAOPONA, LHUAHO-TPYIIIHI,
KapOOKCcUa, CIOXKHOTO 3(upa, amuna, Wil Rs; BbIOpaH U3 CIEAYIOLIMX He3aMEIEeHHbIX HIIH
3amereHHbIx rpynm: Cie rugpokapbun, Cse nuknoankun, Cys rereporuxnoankui, Cs.o apu,
C3-6 UMKJIOANKUI CYIbOTHAPUI, CIHPOLHKINYECKOE KOJBLO, MOCTUKOBOE LIMKIMYECKOE KOJIBLIO,
Css mukioankun cynabdruapun Cis runpokapbun, Css uukioankun Cis THIpOKapOMI
cynspruapun  Cis ruppoxapomn, Cse nukmoankun Cis rugpokapbun cyasrumpun
UKI0aNnKi, C3.s LUKIOATKUIOKCH LUKIOANKWI, HukjaoaMun Cies THIAPOKapOMS, LIUKIOAMMUI
LUKJIOATKII, HUKIOCYIbGoHMI C1s THAPOKAPOII, UKIOCYIbHOHII HUKIOATKIT, Wik R; u Ry
COEIMHEHbI U 00Pa3yIOT TPEThe KOJIBLIO BMECTE C aTOMaMH YIJIepOAa, COSTUHEHHBIME C HUMH;

(4) R BoiOpan u3 NH, xapbonmuna mmn CR4Rs, R4 1 Rs HezaBucumo BbIOpaHBI M3 aTroma
BOJOPOAA, LIMAHO-TPYMIIbl, KapOOKCUIa, CIOXKHOro 3¢upa, amuaa;, wid R4 u Rs HesaBucumo
BbIOpAaHbI W3 CIENYIOUIMX He3aMelleHHbIX Wiu 3amerneHHbix rpymi: Cis ruapokapbun, Cis
runpokapomnokcu, Cie  runpokapomnamubo, Cis  rugpokapouncynsrumpumn, Cis
runpokapounkapoonmn, Cis rugpokapobunamuHo kapbonui, Cis ruapokapOuIKapOOHIIT aMUHO,
C1.s runpoxapOmiokcu kapoonun, Cie runpokapdbunamuno aumunamMuHo, Cs.s nuknoankmi, Cse
[UKJIOAJTKOKCH, Css LUKJIOAJTKAJIAMITHO, Css UKJIOATKHJICYTB( TP, Css
muktoankuikapoornt, Css  mukmoankuiamMuHo — KapOoHwin, Css  OHUKJIOATKHUIAMHUHO
kapoonmiaamuHo, Cis nukIoankwikapOoHmn amuHo, C4g rereponmkinoankmt, Casg
reTepoUrKIoankokcy, Cs4g reTepouUKIOaNKUIaMiHO, Ci8 TETEPOLMKIOATKII CYJIbQTrUAPHIIL,
C48 rerepoumknoankun kapoonmn, Cyg rerepouumkioankuiaMuHo kapoonwt, Cs.io apun, Cs.io
apunokcn, Cs.o apunokcu Cis ruapokapomn, Cs.io apunamuno, Cs.o apun cynsdruapmi, Cs.io
apun kapbonm, Cs.1o apunamuno kapoonmn wim Cs.1o apuiaMuHO KapOOHMITaMUHO; Wik Ry 11 Rs
COeAMHEeHbl M O0pa3yrT 4eTBEPTOE KOJBLO BMECTE€ C aTOMaMH YIiepoAa, COSAMHEHHBIMU C
HUMH;

(5) Rs BBIOpaH M3 aTOMa BOJOPOJA WM CIEAYIOIUX HE3aMEIIeHHBIX WIH 3aMEIleHHbIX
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rpymn: Cis  rumpokapbun, Cis rugpokapomnokcn, Cis ruzppokapbunamubo, Cis
runpokapowicyneruapun, kapObonmn rugpasun, Cie  rugpokapobun  kapbonwmn, Cis
runpokapOmtamuao kapbonwi, Cis rugpokapOunkapbonun ammuao, Cie THIPOKApOMIOKCH
kapooumi, Cis ruapokapomncynbuann, Cie ruapokapObumamMuHo kapOoHunmamuao, Css
rukgoankui, Cs.e nukioankokcu, Cs.s muknoankunaMuHo, Cs.s mukioankumwicyabgruapui, Cse
ukoankuikapoonmn, Css MUKIOANKIIAMHHO KapOoHW, Cis HMUKIOATKUIKAPOOHUIT aMUHO,
Cs6 umkioankuaaMuHo kapOoHmnamuHo, Cig rerepouukioankumi, C4.8 TeTEPOLIUKIOATKOKCH,
Cs5 rerepounkioankunaMuto, Cyg rerepounkioankui cyabruapui, Cs8 reTepoLHKIOATKIIT
kapOormy, Csg reTepounkioankuiaMiuao kapOoHun, Cs.io apui, Cs.1o apunokeu, Cs.1o apuiiokcu
runpokapomn, Cs.o apunamuHo, Cs.o apun cymbdrugpun, Cs.o apun xapOonwmn, Cis
runpokapoun cynbdonmn, Cis runpokapoun cynbponmnamuHo, Css TUKIOATKUAT CYIbGOHM,
Cs.s mukioankun cynbdonunamuao, Cs.io apun cynbonun, Cs.io apun Cyib)OHUIAMHUHO,
AMHHOOKCAIIIJT aMHHO, amuHookcammi, Cs.o apunamuno kapOoHmn umu Cs.o apUIaMHUHO
kapOoHmIaMuHO;, win Rs mpexncraeiser coboi msaToe konblo;, wid Rs u R coenwHeHBl U
00pasyroT IIEeCTOe KOJBLO BMECTe C aTOMOM a30Ta, C KOTOPhIM OHHM 00a COEAMHEHBI, U LIeCTOe
KOJIBLIO SIBJISIETCSI MOHOILIMKJIMYECKUM, CIUPO-, COMPSDKEHHBIM IUKJINYECKUM, MOCTUKOBBIM
LUKIMYECKUM WJIA TIOJMIUKIIHYECKUM, U HeoOs3aTeIbHO comepskuT 1, 2, 3 wnu OoJibliie rpym,
HE3aBHCHMO BbIOpaHHBIX 13 rerepoaroma, C=0, S=0O wiu SO,, B JOMONHEHHE K aTOMY a30Ta, ¢
koTopbIM R 11 Rg 00a coennHeHsr;

(6) m pasen 0, 1, 2, 3, 4 wnu 5, u R;7 BeIOpan U3 aroma BOAOPOAA, THIPOKCU-TPYIIIIBI,
[[UAHO-TPYMIbI, TajoreHa, KapOOKCwia, CIOKHOro 3¢dupa, cyinbpoHMIaMuga, amuaa, win R
BbIOpaH M3 CIEAYIOIUX He3aMelleHHbIX uian 3amerneHHbix rpynm: Cies rumpokapoun, Cis
runpokapounokcu, Cis ruapokapOmnamuno, Cie TrUAPOKAPOUNCYIBPTHAPII, KapOOHMI
runpasun, Cie runpokapobun kapbonun, Cis rugpokapbmnamuno kapoonwmn, Cis
runpokapOuikapoormn amMmuHo, Ci.6 runpokapomnokcu kapooumi, Cis ruApOKapOUICYTbPUHIL,
Cis rugpokapOmnamuao kapOoHunaamuHo, Csis mmkmoankwi, Cse wmukmoankokcn, Css
nuknoankunamMuHo, Css  muknoankwicyinbpruapmn, Css  nuknoankuikapbonmn, Css
LUUKJIOANKHIAMUHO KapOoHmn, Cs.s HHUKIOANKUIKApOOHMT amMuHO, Cs3 LUKIOANKUIAMHHO
KapOOHUIAMIHO, Cs=s reTePOIHUKIIOATKIII, Css reTePOLIMKIIOATKOKCH, Css
retepounkIoankunamMuao, Csg rerepouukioankui cynbprugpui, Csig TeTEPOLMKIOATKUI
kapOormy, Csg reTepounkioankmiaMiuao kapOonut, Cs.o apui, Cs.1o apunokeu, Cs.1o apuiiokcu
runpokapomn, Cs.o apunamuHo, Cs.o apun cymbdrugpun, Cs.o apun xapOonwmn, Cis
runpokapoun cynbdonun, Cis runpoxapowncynbdonuaamun, Cs.s LUKIOANKHI CYIb(MOHWI,
Css  uuknoankuncynbponmiamun, Cs.o apun  cyiabdormn, Cs.o apuicynbGOHUTAMUL,

AMUHOOKCAJIHJI aMHHO, aMuHookcamui, Cs.o apunamuHo kapOonun umu Cs.o apunaMHHO
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KapOOHUJIAMHUHO; WJIK M paBeH 2, 3, 4 win 5, u ofgHAa win OoJblIe nmap coceqHux Ry coemuHeHbl
1 00pa3yloT cenpMOe KOJIbIIO BMECTE ¢ aTOMAaMH yIJIepoa, COSAMHEHHbIME ¢ HUMU, Ui Ry 1 Ry
COeMHEHBI U 00Pa3yIOT BTOPOE KOJIBIIO BMECTE C aTOMaMHU YIiiepoa, COSAMHEHHBIMH ¢ HUMU,

(7) X Beibpan u3 Y(CHz),, -CH(OCH3), -CH(SCH3), N, O mnu S, Y npencrasisier coboit
npoctyio ¢Bsizb, NH, O wnu S, un paBen 0, 1, 2 wm 3;

(8) W mpencrasnsier co00i aTOM BOJIOPOJA WJIHM TPYIIy, KOTopas MeTaboIU3upyercs B
UCXOAHYIO (hopMy JIEKaPCTBEHHOTO CpPENCTBA B XOA€ XUMHUYECKOW peakUud W/WIH MO
neicTBreM (pepMEHTOB in Vivo;

(9) Arl wu Ar2 HesaBucMMO BBIOpaHBI M3  (PEHWIBHOTO  KOJNbLA  HJIH
reTepoapoMaTUYECKOTO KOJbLA, conepxkamero 1, 2, 3 win 60Jbine reTepoaToMoB;

(10) mepBoOE KOJBIIO, BTOPOE KOJIBIIO, TPEThE KOJIBLIO, YETBEPTOE KOJIBLIO, MSITOE KOJIBIO U
CenpMO€ KOJIbIIO HE3aBUCHMO TNPEACTABISIFOT CO0OH HE3aMEeIIeHHOE WM  3aMELIeHHOE
KapOOLMKINYECKOe KOJIBIIO, HEMPEPBIBHOE MM TpepbiBaeMoe 1, 2, 3 wiu OOJbIlie 4YIeHAMH,
BbIOpaHHBIMU U3 reTepoaroMa, C=0, S=0 umu SO, 1 mepBoe KOJbIO, BTOPOE KOJBIO, TPEThE
KOJIBLIO, YETBEPTOE KOJIBLIO, MSTOE KOJIBLO U CEABMOE KOJIBIIO HE3aBUCHMO MPEACTABIISIIOT OO0
MOHOLIMKJINYECKOE, CIHPO, COMPSDKEHHOE IUKINYEeCKOe, MOCTHKOBOE LUKIHYECKOe WU
MOJIMIHUKJINIECKOE KOJIBIIO.

B koHTekcTe HacTOsIIEero n300peTeHus, KOraa MpUCyTCTBYET HECKOJbKO Ry (TO ecTh, m
6onbiue 1), 3T R7 MOTyT OBITH OTUHAKOBBIMH WJIH PA3HBIML.

B dactHOM acnekrte HacTosimero uzoOpereHusi, Arl u Ar2 oba mpeacTaBisOT cOOOM

(heHUITBbHOE KOJIBIIO, U MUPUAOHOBOE Mpou3BoHOE umeeT Gopmyny (I1):

(ID).

B npyrom acmekre Hacrosimero M300peTeHHs, 0 MEHbIIed Mepe onuH u3 Arl m Ar2
IPEZCTABIIsIET COO0H rerepoapoMaTHIECKOe KOJBLIO.

B koHTekcre HacTosAmero W300peTEeHUs, B TETEPOLMKIMYECKOM KOJbLE HWIH
reTepoapoMaTHIeCKOM KOJIbIIE TeTepoaToM HezaBrucuMo BeiOpad u3 N, O, unu S.

B HEKOTOpBIX BapuaHTaX OCYIIECTBJICHUS HACTOSILEro M300peTeHHs, A TpEenCTaBiIsAeT
coboii CR1, M npencrasisier coboit CRz, u R1 u Ry coennneHsr 1 00pa3yroT nepBoe KOJIbLO

BMECTEC C aTOMaMU yrjiepoaa, COCAUHCHHBIMU C HUMU.
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B HekoTOphIX BapHaHTaX OCYLIECTBJIEHHUs] HACTOsIIero mnzoOperenus, Q mpencraBisieT
coboii CRs, R npencrasisier coboii CR4Rs, u R3 u Ry coennneHsl u 00pa3yroT BTOPOE KOJIBLO
BMECTE C aTOMaMH yIiIepoaa, COSTUHEHHBIMH C HUMH.

B onpeneneHHbIX BapWaHTaX OCYINECTBJIEHUS HAcTOsiero u3obpereHus, R
npencrasisier codoit CR4Rs, u R4 u Re coenmnensl u oOpa3yloT mecToe KOJbLO BMECTE C
aTOMaMH a30Ta U yrJIeposia, ¢ KOTOPbIMU OHH COEANHEHBI.

B npyrux BapmaHTax OCYyIIeCTBJIEHHs HacTosimero uzodperenus, W B dopmyrne (1)
BKJIFOYA€T, HO HC OIrPaHUYIUBACTCA TOJIBKO UMM

(a) -C(=0)-Rg; (b) -C(=0)-(CH2)x-Rsg, k BoiOpan u3 0-3; (¢) -C(=0)-O-(CH2)-Rs, k
BeiOpan m3 0-3; (d) -CHz-O-Rg; (e) -CH;-O-C(=0)-Rs; (f) -CH»-O-C(=0)-O-Rg; (g)
-CH(-CH;)-0-C(=0)-Rs; (h) -CH(-CH3)-O-C(C=0)-O-(CH2)x-Rs, k BeIOpan wu3 0-3; (i)
-CH;-O-P(=0)(OH),; (j) -CHz-O-P(=0)(OPh)(NHR3); (k) -CH,-O-P(=0)(OCH,0OC(=0)ORgs);;
Rg BBIOpaH U3 ClEAyHOIINX He3aMEIIeHHbIX WK 3ameineHHbIXx rpymnm: Cis ruapokapdun, Cis
runpokapounokcu, Cis ruapokapOmnamuno, Cie TrUAPOKAPOUNCYIBPTHAPII, KapOOHMI
runpasun, Cie runpokapobun kapbonun, Cis rugpokapbmnamuno kapoonwmn, Cis
runpokapOuikapoormn amMmuHo, Ci.6 runpokapomnokcu kapooumi, Cis ruApOKapOUICYTbPUHIL,
Cis rugpokapOmnamuao kapOoHunaamuHo, Csis mmkmoankwi, Cse wmukmoankokcn, Css
nuknoankunamMuHo, Css  muknoankwicyinbpruapmn, Css  nuknoankuikapbonmn, Css
LUUKJIOANKHIAMUHO KapOoHmn, Cs.s HHUKIOANKUIKApOOHMT amMuHO, Cs3 LUKIOANKUIAMHHO
KapOOHUIAMIHO, Css reTePOIHUKIIOATKIII, Css reTePOLIMKIIOATKOKCH, Css
retepounkIoankunamMuao, Csg rerepouukioankui cynbprugpui, Csig TeTEPOLMKIOATKUI
kapOormy, Csg reTepounkioankuiaMiuao kapOoHun, Cs.io apui, Cs.1o apunokeu, Cs.1o apuiiokcu
runpokapomn, Cs.o apunamuHo, Cs.o apun cymbdrugpun, Cs.o apun xapOonwmn, Cis
runpokapoun cynbdonmn, Cis runpokapoun cynbponmnamuHo, Css TUKIOATKUAT CYIbGOHM,
Cs.s mukioankun cynbdonunamuao, Cs.io apun cynbonun, Cs.io apun Cyib)OHUIAMHUHO,
AMHHOOKCAIIIJT aMHHO, amuHookcammi, Cs.o apunamuno kapOoHmn umu Cs.o apUIaMHUHO
KapOOHMIIAMHHO.

B mpenmnoytuTesbHOM acmeKTe HACTOSIIEero H300peTeHus, KOrga LIeCTOe KOJIBLIO
MpeaCcTaBisieT COOOH CITUPO KOJBLIO, OOIIUI aTOM yriiepoaa CIIUPO-KOJbIa U aTOM a30Ta, 00U
AJie CIIUPO-KOJIbLIa U MATEPHUHCKOI0 KOJIbLa (MaTepI/IHCKI/IM KOJIBIIO HAa3bIBACTCA KOJbLO,
npucyTcTByromee B odmeid ¢popmyne (1), Takxke U manee 1mo TEKCTY) SBJISIOTCS COCEIHUMH WU
pasnenieHbl OHUM aTOMOM.

B apyrom 4acTHOM BapHaHTe OCYILECTBJICHUSI HACTOSIIEr0 M300pETeHus], KOria LIecToe
KOJIBLIO MPEACTABJsAET OO0 CMUPO KOJBLO, KOJBLO B CIUPO-KOJbLE, KOTOPOE UMeeT OOIIui

aTOM a30Ta € MATCPUHCKHUM KOJBbLOM, COACPXKUT aTOM KHUCJIOPOAdd, aTOM a30Ta HJIM aTOM



yrieposa B MOJOKEHUH HAITPOTHB 3TOrO aTOMa a30Ta.

B npyrom mpeamnodTuTeNnbHOM acleKTe HaCTOSIIIEro H300peTeH s, KOT/ia IeCTOe KOJIbLO
NpeACTaBisieT cOOOH CIUPO KOJBLO, KOJBLO B CHHPO-KOJbLE, KOTOPOE MMeeT O0Imui aToMm
a30Ta ¢ MAaTEPUHCKHUM KOJIbIIOM, MPEICTABJISET COOOW S-ujeHHOe, O-ujieHHOe, 7-4JIeHHOe WIIH
8-4JIeHHOE KOJIBLIO, M APYroe KOJbLO MPEACTABIsAET COOOH 3-uJIeHHOE, 4-UJIeHHOE, S-UJIeHHOe
Wwin  6-ueHHOe KapOOLMKIMYECKOe, KHCIOPOI-COoNepiKallee TIeTePOLUKINYEeCKOe — HIIH
cepa-coepikallee reTepOLHKINIECKOe KOJbIO, HE3aMEIleHHOE WM HMEIOLIee 3aMeCTUTENb,
BbIOpaHHbIi U3 rajorena, Ci.3 rugpokapOmna win Ci3 ranoreHruapokapomna.

Bonee mpennoyTHTENbHO, KOTZA Ipyroe KOJIbLO UMEET 3aMECTUTENb, STOT 3aMECTUTEIND
BbIOpaH U3 mMeTmia, Gpropa, xyopa, Opoma, MoHodpTOpMeTHa, TUPTOPMETIIA, TPUPTOPMETHIIA,
THIPOKCUMETHIIA, METOKCUMETHJIIA, METOKCHATHIIA, XJIOPMETHIIA.

B OJHOM OIPEACICHHOM W NPCANOYTHTCIIBHOM aCNEKTC HACTOALICTO I/1306peTeHI/I$I, B
dopmyne (I) mecroe konbuo, 0OpazoBaHHOE Mpu coequHeHNH Rs 1 R BMecTe ¢ aToMoM a3ora,

COEIMHEHHBIM C HUMH, BBIOPAHO U3 CIENYIOLTNX TPYIIIL:

& $ . 0 . i

;N/\A ENX H{JN/\@ ;).N/\D ’@"@ Ay £y P
ij\/o ; PLLJ\/O ; :LH_J\/O ; ,“LLJ\/O S % L%

B  npemnoyTUTENsHOM ~— BapUaHTE  OCYIUECTBJEHHMsS  HACTOSINErO  M300peTeHus,

MUPHUIIOHOBOE Tpou3BoAHOEe uMeet popmyiy Ila wim dopmyny IIb:

JIE] b

B ¢opmye Ila u popmyne 1Ib,

G npencrassiet codoit O mu CHy;

Z Boibpan u3 CH, O unmu S;

p ¥ q paBHBI cooTBeTcTBeHHO O, 1 Min 2, 1 He MOryT 00a OTHOBPEMEHHO OBITH PaBHHEI O,
u xorna Z npencrasisier coboit O wiu S, Torna p+q Oonblie uiam paBHo 2;

onpenenenus W, R7 1 m COOTBETCTBEHHO TakHe e, KaK YKa3aHO BBILIE.

Bonee nmpeanoururensHo, B popmyne Ila u dopmyne IIb, p+q = 1 unm 2 umm 3, u Z
npexncrasisier codoit CHy; mm p = 1w 2, q = 1 w2, u Z npencrasisier coboit O wu S.

B HekoTopbIx OoJiee YaCTHBIX BapHAHTaX OCYIIECTBIIEHHs HACTOSIIEro nm3obperenus, R;

BBIOpaH M3 aTOMa BOAOPOZA, THAPOKCU-TPYIIBI, [IUaHO-Tpynmbl, rajoreHa, Ci.s ruapokapOmia,



9

C1.6 ranorenrugpokapdbuna, Cs.c uuknoankuna, Ci.s ankokcu Cie ruapokapduna, runpokcu Ci.g
rugpokapomna, Ci.6 THIPOKAPOUIIOKCH.

bonee nmpeanoururensHo, B popmyne Ila u popmyne IIb, R; coenunen ¢ ¢peHmIbHBIM
KOJIBLIOM.

IIpennoururensHo, m paseH | mnu 2 unu 3. B 4acTHOM BapuaHTe OCYILECTBJICHUS, M
pasen 1 unm 2, u Ry BeIOpan us3 ¢ropa, xmopa, Opoma, MeTnia uian TpudpTOpMeTHIA, U T 1.

[MpennouturensHo, W BBIOpaH U3 CIEAYIOMUX TPYIIIL;

(a) -C(=0)-Rg; (b) -C(=0)-(CH2)x-Rsg, k BoiOpan u3 0-3; (¢) -C(=0)-O-(CH2)-Rs, k
BeIOpaH u3 0-3; (e) -CHz-O-C(=0)-Rg; (f) -CH;-O-C(=0)-0-Rs; (g) -CH(-CH3)-O-C(=0)-Rgs; (h)
-CH(-CH3)-0-C(C=0)-0O-(CH2)x-Rs, k BwiOpan wu3 0-3; (i) -CH-O-P(=0)(OH); (j)
-CH,-O-P(=0O)(OPh)(NHRg); (k) -CH;-O-P(=0)(OCH,OC(=0)ORsg),; Rs BbIOpan u3 MeTuIia,
ATHJIA, U30TMPOTIIIIA HITH OyTHIIA.

B uwacTHOM BapuaHTe ocyuiectienus, B ¢popmyie Ila u ¢popmyne IIb, W npencrapnser
coboii (f) -CH»-O-C(=0)-O-Rs, u Rg npencrasnser coOO MeTHJI, STHII, H3OTIPOITIIT WIH Oy THIL.

[MupunoHOBBIE MPOU3ZBOIHBIE, WMEIOIINE H300pakeHHYI0 Bbime ¢opmyny Ila wim
dopmyny IIb, mMOKa3bIBAIOT HAWIYUIIYHO AKTUBHOCTh, MeTaboJMueckass CTaOUIbHOCTD
JIEKapCTBEHHOTO CPENICTBA 3HAUMTENBHO VIYUYLIAETCS, M OXKUAAETCS, YTO 3TO OKAa3bIBAET
MOJIOKUTENIFHOE BIIUSTHUE HA MIIOKYPOHHUIAINIO B MeTabomu3me Ha dase 11

B npyrom acmekre Hacrosimero u300peTeHUs, MUPUIOHOBOE MPOHM3BOJHOE HMEET

u3o0paxkeHHyro Huxe Gopmyay Ilc:

o 0
o AN N""""M‘T
X N\N) bE
S
/ S)|\/ Ro)m

B (hopmynie Ilc, a, b, ¢ u d paBHbI coorBeTcTBeHHO O, 1, 2 wyu 3, v a u b He paBHbI O WK 3
B OJTHO U TO ke BpeMs, 1 ¢ 1 d He paBHbI O UK 3 B OZTHO U TO JK€ BPEMS,

E npencrasnsier codoti CH; unn O;

K npencrasmsier codoit CH; mmu O;

onpenenenus W, R7 1 m COOTBETCTBEHHO TakHe e, KaK YKa3aHO BBILIE.

[IpennourturensHo, B popmyne llc, a+b =1 wmm 2 umm 3, uc+d = 1 wnm 2 wm 3.

IIpennouturensHo, B Gopmyne Ilc, R; BbIOpaH U3 aTomMa BOJOpPOIA, TUAPOKCH-TPYIIIIHI,

nuaHo-rpynmnbl, ramgorena, Cis runpokapbmna, Cis ramorenrunpokapdumna, Cis ankokcu Cis
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runpokap6una, runpokcu Ci.s ruapokapomia, Ci.s THIPOKAPOUIOKCH.

Bbonee konkperHo, B ¢popmyine llc, R; moxer npencrasnsate coOol, HampuMmep, MPOTHI,
neWrepuii, GTop, XJI0p, OPOM, METHJI, STHII, TPUPTOPMETHII, METOKCHMETHIT U T 1.

IIpennouturensHo, R7 coenuuen ¢ PeHMTbHBIM KOTBIIOM.

[IpennoururensHo, B popmyne llc, m pasen 0, 1, 2 v 3.

Coenunennst, umerornue Gopmyiy Ilc, UMEIOT HOBYIO CTPYKTYPY U MPEACTABISIFOT COOOH
COeNMHEHUSs], BBICOKOAKTUBHBIE TPOTUB BUPYCOB IpuIina Tuna A u tuma B.

B onmHOM acrmiekTe HacTOSAMEro M300pPETeHHs], KOTa MATOE KOJIBLO MPEACTABISET COOOM
MOCTHKOBO€ KOJIBLIO, JAQHHOE€ MOCTHKOBOE KOJIBIIO SIBJISIETCS  OWIMKIMYECKUM WM
TPULMKJIUYECKUM, U aTOM yrjepoaa B TOJIOBE MOCTa WM aTOM YIJIepoJa HE B rOJIOBE MOCTa
MOCTHKOBOTO KOJIbIIa CO€IMHEH C COOTBETCTBYIOLIUM aTOMOM a30Ta MAaTEPUHCKOTO KOJIbIIA.

B HEKOTOpPBIX YAaCTHBIX BApPUAHTAX OCYLIECTBJICHHUS HACTOSINEro H300peTeHHs, Koraa
MSATOE KOJIBIIO MPEACTABIISIET COOOH MOCTHKOBOE KOJIBIIO, TAHHOE MOCTUKOBOE KOJIBIIO BBIOPAHO
u3 ourukio[1.1.1]neHTaHa, ounukio[2.1.0]neHTaHa, ounukio[2.1.1]rexcaHa,
ourukio[2.2.0]rexcaHa, ourukio[3.1.1]renTana, ounkio[3.2.0]renrana,
ourukio[2.2. 1 rentana, ounmkino[3.2.1]Jokrana, Ounmkio[3.3.0]okraHa.

Kpome Toro, korzma msToe KOJBLO MPEACTaBIsIET COOOW MOCTHKOBOE KOJIbIIO, AaHHOE
MOCTHKOBOE€ KOJIBLIO SIBJISIETCS HE3aMEIleHHbIM WM 3amemeHo 1,2, 3 wmu  OoJjblie
3aMeCTUTeNsIMHY, BbIOpaHHBIMH U3 (ropa, xmopa, Opoma, Tpudropmermna, -CH,OH wnmm
-CH,OCHa.

B ngpyrom acmekte HACTOSIIEro W300pETEHMs, MHUPUIOHOBOE MPOUZBOJHOE HMEET

uszobpaxkennyro Huxe Gopmyay 1d wim hopmyny Ile:

1d lle

B ¢popmye 11d u popmyne Ile,

Ri2 BeIOpaH w3 aTtoma BOJOpPOAA, TUAPOKCU-TPYIIBI, IUAHO-TPyMMbl, ranoreHa, Ci.s
runpokapbuna, Cis ranmorenrunpokapbmna, Cis ankokcu Cis rugpokapduma, Cis
TUIPOKCHII-3aMeIeHHOTO Tuapokapomna, Ci.s THIpOKapOMIIOKCH;

onpenenenuss W, R7 1 m COOTBETCTBEHHO TaKHe e, KaK YKa3aHO BbILIE.

IMpennouturensHo, Ri; BbIOpaH w3 atoma Bomopona, ¢Topa, XJjopa, METHa, 3TUJA,
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U30MponIiIa, TpU(TOpMeTHIIA, METOKCUMETHIIA MM THAPOKCUMETHIIA, U T.J.

IIpennouturensHo, B ¢opmyne IId wmmu Ile, R; BeiOpan w3 aroma Bomopona,
TMAPOKCU-TPYIIBI, LHUAHO-Tpymbl, rajoreHa, Cis rugpokapOuna, Cis rajoreHruapoxapOua,
Cis ankokcu Cis runmpokapbmma, ruapokcu Cis rugpokapbuna, Cis TUAPOKAPOUIIOKCH.
[IpeanoururesnbHo, R7 coenuHeH ¢ PeHUITbHBIM KOJBLIOM.

Coenunenns, nmerotue dopmyny IId u popmyny Ile, 3HaUNTENBHO ONTUMHU3UPOBAHBI B
IUTaHE pa3Mepa U MPOCTPAHCTBEHHOTO PACIIONIOKEHHS TPYIII 110 CPABHEHUIO C CYIIECTBYIOLIIMHU
COEAMHEHUSMH, U MO3TOMY OONaAalT MOTEHUUATIOM WHTHOMPOBAHUS AKTHBHOCTH BHpYyCa
rpumnmna A, o0NagaroT 3HAYUTENbHBIM METa0OJMYECKUM MPEHMYIIECTBOM (MeTadoINIeCKOMl
CTa0MJIBHOCTBIO) M UMEIOT XOPOLITHE MEPCIIEKTUBBI Pa3pabOTKHU.

B onmHOM acriekTe HacTosmero M300peTeHus1, Kornaa mecToe KOJbllo, oOpasoBaHHOE Re 1
R u aromMom a30Ta, COENWHEHHBIM C HUMH, TPEICTABISIET COOOW 4-4jieHHOe, S-4uJIeHHOE,
6-4JIeHHOE WM 7-4JIECHHO€ MOHOIMKJINYECKOe KOoyblo, TO ¢opmyna (I) nomogHHTETHHO
COOTBETCTBYET MO MEHBIIEH Mepe OAHOMY U3 CIECAYIOLIUX YCIOBUM:

1) B IOMOJIHEHNE K aTOMy a30Ta, ¢ KoTopbiM R u R 00a coenmHeHsbl, mecToe KOIbLO
HEOoO0s13aTeNIbHO CONEPKUT OIMH WMJIM JIBA M3 CIENYIOIIUX. aTOM KHCJIOpPOJa, elle OOMH aTOM
asora, C=0, S=0 u SOy;

il) ImecToe KOJbLO HMEET MO MeHbIIeH Mepe OIUH 3aMEeCTUTENlb, BBIOpPAHHBIA W3
TMAPOKCU-TPYIIbI, LUAHO-TPYIIbI, KapOOKCHIA, CIOKHOro 3¢upa, CyJb(pOHUIAMHUIA, aMUAA,
Crs ankenmna, Csze mukimoankuna, Csz.e ramoreniuknoankuna, Cse mukimoankokcu, Cis
rugpokapomnokcn Cis rugpoxapbuna, Cis ruppokapbunokcu Cie ruppoxapousokcu, Cis
runpokapOmtamuno, Ci.s runpokapomicynsdruapuia, kapdouun ruapasuna, Ci.s THIpOKapOwI
kapoonuia, Cis rugpokapOunamuno kapoonmna, Cis rugpokapomnkapbonun aMmuHo win Ci.e
THIPOKApOMIIOKCH KapOOHMIIA,

iil) IIeCTOe KOJIBLO COAEPNKHUT SHAOUMKINYECKYIO YIIIEPOI-YIJIEPOIHYIO STHICHOBYIO
CBSI3b, MJIM IIECTOE KOJBLO COMAEPIKHUT SK3OLUKIHMUECKYIO YIIIEPOA-YIIIEPOIHYIO STHIEHOBYIO
CBSI3b, B KOTOPOH 3a[€fICTBOBAH OAMH aTOM YTJIepO/ia IIEeCTOro KOJIbLIA,

iv) mo meHbliel Mepe omuH m3 Arl u Ar2 mpencraBisieT coOOH a3oT-comepikaiiee
reTepoapoMaTHIeCcKoe KOJIbLO;

V) IO MeHbIIeH Mepe oanH u3 A u M npexacrasisier codoit N.

Kpowme Toro, B ycnosuH i), 3aMecTuTeNb B mectoM kosblie Bbiopan n3 OCH2CH>OCH;5,

-CH,OCHF,, -CH,OCF;, -CH,OH, -OH, -COOH, -COOCH;3, -CONH,, -OCH,F, -OCHF,,

(@]
LA
_OCFs, -CH,OCH;, ¥eH0—<] 'EQ, +o—< N , '§<>O, $—], T

B gactHOM acmekTe HACTOSIIEro I/1306peTeHI/I$I, KOoTAaa MMECTOC KOJIbLHO MPEACTABIISACT
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co00i1 4-uneHHOe, S-4JIEHHOE, O-4JIEHHOE WM 7-4JE€HHOE€ MOHOLIMKJIUYECKOE KOJbBIO, IIECTOE
KOJIBLIO COZIEP’KUT CYMMApHO 2 reTepoaToMa, U 3TH 2 reTepoaTroMa pacloJIOKEHbl B Mapa- Win
META-TOJIOKEHHSIX, U OJIUH U3 T'eTepOaTOMOB MPEACTABISIET COOOM aTOM a30Ta COENUHEHHBINH ¢
oboumu R u R, u nmpyroii rerepoatoM mpencrtaBisieT cOOOW KHCIOPOA WM  a30T.

Pere?:eHTaTI/IBHbIMI/I npuMepaMu MECTOrO KOJibLA ABJIIAKOTCA, HAIIPUMED:!

/gOCHg . /\(—OCH . on OH )> O\-OCHS;
. . y \ \ z
iﬁlvo ; rzLTvO ; E{/\O(_ aT\éo(A ﬁNg NS

Q Q
N OCH
A Ay

2 o ; lHLJ\/O o

B Oonee wacTHOM acnexkTe HACTOAIIEro M300PETeHHUs, [Ba FeTepPOaTOMA, COAEP KaIIUeCs
B UIECTOM KOJblle, 00a MpPeACTaBSIIOT COOOH aToMbl a30Ta, W 3TH JABAa aTOMa as30Ta
pacnojiararoTCsa B MPOTUBOIOJIOKHBIX TMOJIOKCHUAX, MPU 3TOM HIECTOC KOJBIO JOIOJIHUTECIBHO
cozepxxut C=0. PenpezeHTaTUBHBIMU [TPUMEPAMU IIECTOTO KOJIbLIA SBJISIOTCS, HAIIPUMED:

\‘;N/\fo ;fN/\fo }{N/YO

NI N Nt N A%

B npyrom w9acTHOM acrekTe HACTOSIIEro H300pEeTeHUs, KOrAa MLIeCTOe KOJIBLO
npeacTaBisieT coOOH 4-uneHHOe, S-wieHHOe, O-4JIeHHO€ WM 7-4JEHHOE€ MOHOLIMKIIMYECKOe
KOJIBIIO, IIECTOE KOJBLO COAEPKUT CyMMapHO | rerepoaroM, KOTOPBIH NPEACTaBIsieT cOOOH
aToM a30ta, coennHeHHbIH ¢ oboumu R u Re (TO ecTh, arom azora, oOUINii ¢ MaTepUHCKUM
KOJIBIIOM), HPU 3TOM LIECTO€ KOJIBLO COAEPKUT OSHAOLMKINYECKYI) YIIIEPOJ-yIIEPOAHYIO
STUJIEHOBYKO CBSI3b MJIM 3K30LUKJIWYECKYIO YIJIEPOA-YIJEPOJHYI0 OSTUJIEHOBYK) CBS3b.

PereSeHTaTI/IBHbIMI/I npuMepaMu MECTOTO KOJIbLA ABJIAIOTCA, HAIIPUMED:!

L0 00

X : % LOBENF A ~F %O\(F

F .

B omHom acmekrte Hactosimero wusobperenus, B ¢opmyne (I) mecroe KobIO
npeacTaBisieT co00l He3aMeleHHOe MOP(OIMHOBOE KOJBLO U JOMOJHHUTEIBHO COOTBETCTBYET
10 MEHbIIEH Mepe OHOMY U3 CIIEAYIOLIUX YCIOBHIA:

i) ommH w3 A u M npencraemser coboii N, a napyroii mnpencraeiser cobOoi
cootBercTBeHHO CR| mimn CR,, mpu sToM Q npexacrasisier codoit CH,

il) mo MeHpiel mepe oauH u3 Arl u Ar2 mpencrasisier coOOH a3oT-comepikaiiee

rerepoapoMaTUICCKOC KOJIBIO, COACPKAIIECE 1 mmm 2 aTomMoB a3oTa.

B APYIroM acCIli€KTE HACTOALIECTO I/1306peTeHI/I$I, KOTaa MECTOC KOJbLO MNPEACTAaBIACT



13

€000l KOHIEHCUPOBAHHOE KOJIBIIO, JaHHOE KOHAEHCHPOBAHHOE KOJBIO MPEACTAaBISIET COOOi
OMILIMKITHYECKOE KOJIbLIO, W OJHO KOJBIIO, COAeprKaiiee OOIMHi aTOM a30Ta ¢ MaTepHHCKUM
KOJIBIIOM, TMPENCTaBsieT COOOW HACBINEHHOE S-WIEHHOEe WM O-4JeHHOE KOJBIO U
HeoOs3aTeNTbHO CONEPKUT OJHY WJIK JIBE TPpymIbl, BeiOpanHbie u3 O, eme ogHoro N, C=0, S=0
wii SOz, a JApyroe KOJBLO NPEACTaBsieT CO0OH 3-wieHHoe, 4-ulIeHHOe, S-uJieHHOE WIIH
6-4JIEHHOE HACBHIIEHHOE WM HEHACHIIEHHOE KOJBIO U HEOOS3aTEIbHO CONEPKUT OHY UJTH J1BE
rpynmel, BeiOpanHbie u3 O, N, C=0, S=0 wmu SO,.

B napyrom acrekte HACTOSINEro M300pETEeHHs, KOTHa IECTOe KOJbLO MPEACTaBISIET
co0Oli KOHIEHCUPOBAHHOE KOJIbIIO, OJHO KOJbIIO MTaHHOTO KOHIECHCHPOBAHHOTO KOJIbIIA,
comeprkaiee OOmMIT  aTOM a30Ta ¢ MaTePUHCKMM  KOJIBLIOM, TPEACTaBjsieT  coOoM
MUTIEPUANHOBOE WJIH MTUTIEPA3UHOBOE KOJIBIIO, a APYroe KOJBIO MPeACcTaBisieT CoO0H S-ueHHoe
Wi O-4jIeHHOE TeTePOoapOMaTHUYECKOE KOJIBLIO MJIM HACBIIEHHOE T'eTEPOLMKINYECKOE KOJIBIIO.
Kpome Toro, nmaHHoe S-4lieHHOE WM O-4JIEHHOE TIeTepoapoOMaTHYECKOe KOJBIO HITH
HACBILIEHHOE IeTePOLUKINYECKOE KOJBLO SABJISIETCS HE3aMELIEHHbIM MU 3aMmelieHo 1,2, 3 unu
0oJibIlle 3aMECTUTENSIMH, BBIOPAHHBIMH W3 THIPOKCH-TPYIINBI, [UAHO-TPYIIIbI, KapOOKCHIIA,
cinoxHoro adupa, cyiabpoHmnamunga, amuga, Cies ankuwma, Cie ankenmna, Cis
ranorerruapokapouna, Ci3 ankokcu, Css uuknoruapokapomnokcu, Cis runpokapounokcu Cis
runpokapbuna, Cis runpokapbmnamubo, Cis ruapoxkapOwicynbrugpuna, KapOOHMI
rugpasuga, Cie rugpokapbun kapbonmna, Cie rugpoxapbmn cynppormnamunga, Cis
runpokapOmramuao kapbonuna, Cis runpokapOmikapoonmun aMuno win Cis THAPOKAPOMIOKCH
KapOoHMIIA.

B HEKOTOpPBIX YACTHBIX BapUAHTAX OCYINECTBJIEHUS HACTOSIIETO W300pEeTeHUs, IIeCToe

KOJIBIIO BBIOPAHO U3 CAEMYIOIIUX TPYIIIL;
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B HexoTOphIX BapuaHTaxX OCYIIECTBIEHHsI HACTOSINErOo H300pPETeHHUs, LIECTOE KOJIBLO
IpeACTaBsieT cOOON MUIEPUANHOBOE KOJIBIO WM MOP(OIMHOBOE KOJBLO, 3aMECTUTENb B

JAHHOM KOJIbLIE MTPEANIOYTHTENBHO BbIOpPaH U3 (HO HE OTPAaHUYMUBASCH TOJIBKO UMH) CIEIYIOLIUX
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TPYII AJKOKCHUAJKHJI, TaJOr€HAJIKOKCHAJKHIII, THAPOKCHAJKWI, CJIOKHBIA >pHp, KapOOKCHI,
aMuJl, LHMAHO-TPYMIA, LUUKJIOANKUJ, IUKJIOAJKOKCH, TaJOr€HUUKIOANKUI, TUIPOKCU-TPYIINA,
THIPOKCH U AJIKUJI/TAJIOTEHANKII COCIUHEHBl ¢ OJHUM U TEeM K€ aTOMOM Yrjepoja, WU
LUKJIOATKUI U TUAPOKCHIJI COCUHEHBI ¢ OAHUM U TE€M K€ aToMOM yriepozda. [lunepuannosoe

KOJIBLIO U MOP(OJIMHOBOE KOJIBLIO MPENNOYTHTEIBHO BBIOPAHO U3 CIEAYIOIIUX TPYIIIL:
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3 OCH, _ oH OH )>
1 A ey b L S
},;J\/S)? N0 "ILJ\/O, Ef%Nﬂ;%Q; }LLNJ\/O;

o Socn, £ #x
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B HexoTOphIX BapuaHTaxX OCYIIECTBIEHHS HACTOSIIEro M300pETEHUs], IIECTOE KOJBIO
NpeACTaBisieT cOOOH MUNEPUANHOBOE TeTEPOLIMKIMYECKOE KOJBLO (BKIIOYAs apOMAaTHYECKOe
TeTEPOLMKINYECKOE  KOJBIO WM  HACBIIEHHOE TIeTePOLUKINYECKOEe  KOJbLO)  HIIH
MUIEPA3UHOBOE TI'ETEPOLIUKIMYECKOE KOJNBLO (BKJIIOYAs apOMAaTHYECKOE TeTepOLUKIMYECKOe
KOJIBLIO WJIM HACBIIIEHHOE TeTePOLMKIMYECKOe KOJIBIO), U 3aMECTHTENb B HAHHOM KOJIbLIE
NPEANOYTUTENBHO BBIOpaH M3 (HO HE OTPaHUYHMBASCH TOJBKO UMH) CIEAYIOIIUX TPYIIT: AJKUIL,
AJKOKCH, TaJOTEHAJKWJ, THAPOKCWJI  WIM  MeTaHcynbdoHmnamua.  IlunepuauHOBOE
TeTEPOLIMKINIECKOE KOJIBLO (BKIIOUAs apOMAaTHYECKOE TIE€TEePOLMKIMYECKOE KOJBLO HIIH
HACBIIIIEHHOE TETEPOLMKINYECKOE KOJIBIIO) WJIM IMUIMEPA3UHOBOE TeTEPOLUKINYECKOE KOJBLO

MPEINOYTUTEHHO BRIOPAHO U3 CIIEAYIOIUX TPYIIIL:
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B HekoTOphIX BapwaHTaX OCYIIECTBJIEHUS HACTOSIIErO HM300pETEeHUs, MIECTOE KOJIBLO
NpEeACTaBsieT COOOW MHIEPAa3HMHOBOE KOJBLO, M JAHHOE KOJBIO COAEPIKUT OKCO-TPYIIY
(kapOoOHWII), W Takoe MHIEPA3UHOBOE KOJBIO MPEANOYTUTENHHO BBIOpAaHO U3 (HO He

OTPaHUYMBASCH TOJBKO UMH):

OCH;4
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B HexoTOphIX BapuaHTaxX OCYIIECTBIEHHsI HACTOSINErOo H300pPETeHHUs, LIECTOE KOJIBLO
npeacTaBisieT cOO0H HEHACHIIEHHOE MUIIEPUINHOBOE KOJIBIIO, M HEHACHIIEHHAs! CBSA3D SIBJIETCS
SHAOLUMKJINYECKON WM 3K30LUKINYECKONH, U TaKOe HEHACBILUIEHHOE MUIEPUIUHOBOE KOJbLIO

MPEINOYTUTETHHO BRIOPAHO U3 (HO HE OTPAHUYUBASICH TOJBKO UMH):
‘OUNG IO o
) A L BRSNS A ~F o3 ~F
’ F .

B HEKOTOPBIX NpEeATIOYTUTEIIbHBIX BapHuaHTax OCYIECTBJICHUA HaCTOAIICIO

u3o0perenus, R BbIOpaH u3:

VoSN G NG LN G BENCEENS RNO}
0 0 0 N//:/O (j::>=o ()[:S:o ()EO/\S//:O
f@ Eé ; H&Ei ; ELO ; & Do ;& ’ ;

N AN S o A
Iﬁ(\ ? ‘kli(\ ; Iﬁ(\ ; ‘EE/N ; ‘&‘DA ; EDC/ ; KLDC/ ;

0P F P
I P ovoD

. . o o<>o s AW o=
EO/ V; %LO/ \OO : EO/ \C\O; ”&E( : “«LI:( <>; mlzr <> ‘LO/ \Q ;



16

A 3. : . o
NS = SN - N

s

B HekoTOpbIX BapWaHTaX OCYIIECTBIIEHUS HACTOSIIEro M300pPETeHHs], MIECTOE KOJIBIO
npencTaBisier co0ol MOpQOJUHOBOE KOJBIO, W coenuHeHusi, umeromue (opmyny (1),

NPEACTABISIFOT COOOH CIEeNyIOLINe YeThIpe COSIMHEHUS:
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B kxoHTekcTe HaCcTOAIICIO I/1306peTeHI/I$I, MUPUAOHOBOEC MPOU3BOAHOC MPEATIOUYTUTCIIBHO

BbIOpPAaHO M3 M300PaKEHHBIX HUKE COCTMHEHUH!
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B mHacrosimem wu300peTeHHM OmnHcaHa Takxke (apmaieBTUYeCKas KOMITO3HIIHS,
conepskamasi MUPUAOHOBOE mpomsBonHOoe, umeromee (opmyny (I), wim ero crepeousomep,
(bapMaLIeBTHUECKH MTPUEMIIEMYIO COJIb, COJIBBAT WIIH KPUCTAIIMYECKYIO (HOpMY.

HanHas ¢apMareBTHUECKash KOMIIO3ULUS TIPENCTAaBJISAET COOOH NPOTHBOBUPYCHYIO
(papMaLIeBTHUECKYI0 KOMIIO3HMLIMIO, JOMOJHHUTENBHO HEOOS3aTeNbHO CONEPIKALIYI0O OIMH HITH
OoJpIIe TEpaneBTUYECKUX CPEACTB, BBIOPAHHBIX W3 TPYIIIBL, COCTOSLIEH M3 HMHIHOUTOpA

HepaMUHHIA3bl, HYKJICO3UOHOTO JIGKAPCTBEHHOro cpencrea, PB2 wunruburopa, PBI1
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UHruouTOpa, M2 MHrHOUTOpA MM APYTUX MPOTHBOTPHUIITIO3HBIX JTEKAPCTBEHHBIX CPEICTB.

[IpeanodruresabHO, MPOTUBOBHUPYCHAs (papMaLeBTHYECKAs KOMIO3HULUS COAEPIKUT IO
MeHbIIEH Mepe OTHO TePaNeBTUIECKOE CPENCTRO.

Hacrosmee nzoOpereHue Takke KacaeTcsl IPUMEHEHUsS] MHPHIOHOBOTO MPOU3BOIHOTO,
umerorero ¢gopmyny (I), mam ero crepeomsomepa, (papMalleBTUYECKH MPUEMIIEMON COJIH,
COJIbBATA, KPUCTAIIMUECKOH (POPMBI WIIM MX KOMOWHAIIMU B MPUTOTOBJICHUH JIEKAPCTBEHHOTO
CpeAcTBa Uil MPENOTBPAIICHUS W/WIIN JIEUEHHs] BUPYCHOTO MH(EKUHNOHHOTO 3a00JeBaHus, Tae
BUPYCHOE MH(EKIIMOHHOE 3a00JeBaHNE MTPEANOYTHTEIBHO PEACTABISIET cOO0H MH)EKLINOHHbIE
3a00JieBaHus], BbI3BAHHBIE BUPYCAMH TPUIINA THNA A W/ UM BUpycaMu rpurmna tumna B.

Hacrosmee nzoOpereHue Takke KacaeTcsl IPUMEHEHUsS] MHPHIOHOBOTO MPOU3BOIHOTO,
umerorero ¢gopmyny (I), mam ero crepeomsomepa, (papMalleBTUYECKH MPUEMIIEMON COJIH,
COJIbBATA, KPUCTAIMYECKOH GOPMBI HITH UX KOMOMHALIMH B IPUTOTOBJIEHUH TPOTUBOBHPYCHOTO
JIEKapCTBEHHOT'O CPEACTBA, II€ MPOTUBOBHPYCHOE JIEKAPCTBEHHOE CPENCTBO MPENNOYTHTEIHHO
npeAcTaBisieT COOOW JIEKAPCTBEHHOE CPENCTBO WJIM areHT, TNOAABJISIOIIMNA aKTHBHOCTH
K3T-3aBUCHMOI SHIOHYKJI€a3bl BUPYCa IPUIITIA.

B Hacrosmel 3asBke 1y ynoOCTBa OINMHCAHMSA B HEKOTOPBIX MECTaxX MHPHIOHOBOE
npousBoaHOe, umeromiee Gopmyny (I), wm ero crepeouzomep, hapMaleBTUIECKH MpUEMIIeMast
COJIb, COJIbBAT, KpUCTAJUTHYECKAsT (hopMa HITH JIF0Oast UX KOMOWHALNS O0BEIUHEHHO UMEHYIOTCS
COEIMHEHNEM I10 HACTOSIIEMY H300pETEHHIO.

B ¢apmaneBTHUECKON KOMIIO3ULIMM IO HACTOSIIIEMY H300pPETeHHIO, COEIWHEHHE II0
HACTOSIIIEMY M300pPETEHUIO MPENNOUYTHTEIbHO MPUCYTCTBYET B TEPANEBTHUECKU 3PPEKTHBHOM
KOJINYECTBE.

Vka3anHasi ~ Bbille  (apMaleBTHYECKass  KOMIO3HMLHUS  OOBIYHO  COIEPIKHT
(papMaLieBTHUECKH TIPUEMJIEMbIi HOCHTENb, TakOW Kak (hapMalleBTHUECKH MpPHEeMJIeMbIi
pa3baBuUTENb,  BCIIOMOTATEIbHOE  BEIIECTBO,  HAMOJHHUTENb,  CBS3YIOIIEE  BELIECTBO,
Pa3pPBIXIIUTENb, YCUINTENb ancopbunu, cypdaxTanrt, JyOpUKaHT, OTAYIIKA, MOJCIACTHUTENb U
T.1.

dapmarieBTHUeCKast KOMIIO3ULIUST MOXKET TPUMEHSATHCS B BUAE JIIOOOH TO3MPOBAHHOM
(opMBI, KOTOpasi, B YaCTHOCTH, MOKET MPEACTaBJATb COOOH TabNEeTKy, MOpPOIIOK, Karcyny,
rpaHyjy, SKMIAKOCTb AJsl MEPOpPajbHOrO MpUeMa, WHbEKLUHOHHBIH TMpenapar, CyNMO3HUTOPHIA,
NIIIOJIE0, KPEM, TacTy, Tejb, WHTAJSIIMOHHBIA Ipernapar, CYCIeH3HI0, CYXYK CYCIEH3HIO,
IUTACTBIPb, JIOCBOH, HaHompenapar u T.4.. Jlo3upoBaHHas ¢opma (apMaLeBTHUECKOH
KOMIIO3ULIUH TI0 HACTOSIIEMY M300PETEHUIO MPEATIOYTUTENBHO MPENCTAaBIAET COOOH TalNeTKy,
KarcyJy WM HHbEKLIMOHHBIN Mpemnapar.

Ilepeuncnennble BhIIIE AO3UPOBAaHHBIE (POPMBI JIEKAPCTBEHHOTO CPENCTBA MOTYT OBITH
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NPUTOTOBIIEHBI METOIAMH, U3BECTHBIMHU B 00JIACTH (PapMaKOJIOTHH.

B vacTHOM BapmaHTe OCyIIECTBIIEHUS, (hapMalleBTHUECKAsT KOMIO3HUIHUS 110 HACTOSIIEMY
U300pETEHUI0 MOXKET HMEeTh, HalpuMep, CIEOYIOUUE COOTHOIIEHUS HHIPEIHEHTOB
(CooTHOIIIEHHE IO Macce):

COeMHEHUE TI0 HACTOsAIIeMy U300peTeHuro 5-95%

naxto3a 1-60%

kpaxmai 0-20%

MHUKpOKpHUCTaJUIMUecKas Lesnonosa 1-40%

KapOOKCHMeTHI Kpaxmain HaTpus 1-5%

nosusTIiIeHrnkob (II21'6000) 0-10%

creapat maraus 1-5%

B mHacrosmem wM300peTeHHMH OMUCAaH TakkKe Crocod MONydeHHsT MHPHIOHOBOTO
MPOU3BOJHOTO, T.€. coeamHeHus, umeromero ¢opmyny (I) mo HacTosmeMy H300peTEeHUIO,

MPOXOASIINN MO CIEAYIOLEN CXeMe!
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B uyacTHOM BapuaHTe OCYIIECTBICHHS HACTOSIIETO M300peTeHus], n300pakeHHBII BhIIIE
CHHTE3 MOKHO MTPOBOJUTD COTJIACHO CJIEIYIOLUIUM CTAAUSAM:

Cragus-1: A u B pactBopsitor B 50%-HOM sTunaneratHoM pactBope T3P u mposogst
peaxuuto pu 60-100°C B Teuenue 1-10 uacos, nonyuas Murepmenuar C.

Cragus-2: Ilposogsar peakuuro Murepmenuata C u xnopuna autus B pactsope [IMA
npu 100°C B Teuenue 12 yacos, U MOJNYHEHHYIO CMECh OUYMINAIOT, NOJy4ast coearHeHue D.

Cragus-3: mpoBOAAT peaklUI0 MOJy4eHHOro coeauHeHus D W auumnxmopupa WU
rajloreHHn/Ia B MPUCYTCTBUN OCHOBAHMS, NOJydast rupokcu-3amuinenHoe [Iponexaperso (1), rae
yKa3aHHOE OCHOBaHME MPEACTaBJIsAeT COOOIl OpraHMdeckoe OCHOBAaHWE U HEOPraHUIeCKOoe
OCHOBaHME, T€ OPraHUYEeCKOe OCHOBaHHE BbIOpaHO 3 TpwdsTWwiamuHa, DIPEA, DBU wu
NUPUANHA U T.J., 1 HEOPraHM4YecKoe OCHOBaHHE BBIOpaHO M3 kapOoHaTa HaTpus, KapOoHaTa
Kanus, KapOoHaTa Le3us, THAPOKCHIA HATPHUs, THAPOKCHUAA Kaus, TUAPUAA HATPHsL, THAPUAA
Kanus, OukapOboHaTa HATPHS | T. 1.

bnaronapss npuMEHEHUIO OMMCAHHBIX BbIIE TEXHUYECKUX pEIIeHUN, HacTosllee
n300peTeHne NMeeT CIEAYIOIHe TPEUMYIIECTBA Hall MPEIIISCTBYIOIUM YPOBHEM TEXHUKH:

B nHacrosiimem n300peTeHrH ONMCaHO HOBOE MUPUAOHOBOE MPOU3BOIHOE, KOTOPOE UMEET
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BBICOKYIO MHTHOMPYIOIIYI0 aKTUBHOCTH B OTHOIIEHHH BHpyca rpummna A u Bupyca rpummna B u
MOJKET MPUMEHSTHCS B KIIMHUYECKOM JICYeHUH MHIUBUAYAIBbHO WM B KOMOMHALIMU C APYTHMH
NPOTHBOTPUNIO3HBIMUA  JIEKAPCTBEHHBIMH ~ CPEICTBAMH,  TAKUMH  KaK  HWHTUOWTOPHI
HelpaMUHHUIA3bl, HYKJIEO3HIHbIC JIEKapCTBEHHbIE cpencTBa U PB2 mHrnOUTOpHl, M CHOCOOHO
OBICTPO M3JIEUMBATH NAIMEHTOB, CTPAAAOIIUMX TPUNIOM, B KJIMHHUKE. OJTH COEIUHEHHS
MPEBOCXOMAT CYIIECTBYIOINE MUPUIOHOBBIE IPOM3BOIHBIE IO MEHBLIEH MepPe B OTHOM aCIEKTe
U3 CIIEAYIOIINX. aKTUBHOCTh, (PapMaKOKHMHETHYECKHE CBONCTBA (Takue Kak OMOIOCTYITHOCTD) H
LIUTOTOKCUYHOCTb.

OnpeneneHust TEpMUHOB

Ecnu He ykasaHO MHOE, BCE TEXHHMYECKHE W HAy4YHbIE TEPMUHBI, NPUMEHSIOIIUECT B
HACTOSIIEM TEKCTE, UMEIOT 3HaYeHHsI, OOIIEU3BECTHbIC KBATM(PUIIMPOBAHHBIM CIEUATINCTAM B
TOI 00J1aCTH, K KOTOPOH OTHOCHTCS HACTOSIIIEe U300pETeHNE.

TepmuH "He3amelneHHbINH", KOTJa OH MPUMEHSIETCS] B OMPENEIEHUN TPYIIbl, O3HAYAET,
YTO OTpenessieMas rpynna He UMeeT 3aMeCTUTeNel, OTIIMYHBIX OT aToMa BOJOPOIa, M B 3TOM
cilydae rpyIna UMeeT BUI, OOIIEeN3BECTHBIH KBAIN(UIIMPOBAHHBIM CIIELUAINCTAM B 00JIacTH, K
KOTOpPOH OTHOCUTCS Hacrosimee wu3oOperenne. Hampumep, nHesamemenHblii Cis  aJKuil
npeacTaBisier coOOH TpyImy, CTAHAAPTHO H3BECTHYIO KBATHU(PUIHMPOBAHHBIM CIELHAJICTAM,
TAKyH0 KaK METHJI, STHJI 1 T.IL

TepmuH "3amelieHHBIN", KOT1a OH MPUMEHSIETCS B ONPEETICHUN TPYIIIbL, O3HAYAET, YTO
1, 2, 3 umn Goble AaTOMOB BOAOPOA B 00CYKIaeMOM rpyme 3aMEeHEHbI Ha 3aMEeCTUTETb, H YTO
OTpeneyieHne TaHHOM Tpynmbl HEOOXOAMMO IOHMMATh BKyIe C TaHHBIM 3aMecThreneM. B
HaCTOsILIeN 3asBKe, €ClM He YKa3aHO MHOE, NMPU HCIOJb30BAHWU TEepMHHA "3aMelleHHbII"
MOHUMAETCSI, YTO aTOMbI BOJIOPOJIA B TPYIIE, KOTOPOH JaeTcs OnpeneseHue, 3aMeHeHbl Ha 1, 2,
3 wu GoJbIIe 3aMecTUTeNeH, BRIOPAHHBIX U3 TPYIIIBIL, COCTOSIIECH U3 CIASTYFOIIHX:

LIUAHO-TPYIIA, TaJOTeH, TMAPOKCH-TPYIMIa, KapOOKCHI, CIOXHBIA 3¢(up, cyabpoHMI,
cynbponmn amun, amuna, kapbonun (-C(=0)-), Cis rugpokapdbun S(=0)(=NH)-, amuHo,
kapbonun  ruapasun, Cies  ruapokapOwn,  ramoreHupoBaHHbii  Cis  THAPOKApOW,
runpokcmi-3amertieHabii Cis ruapokapOm, anmiamuHo-3ameneHHbii Cis ruapokapomi, Ci.s
runpokapOmnokcy, rajnoreHupoBaHHbiii Cis ruppoxapOwiokcn, Cis rumpokapOmmokcu Ci.s
runpokapomn, Cis ruapokapOunokcu Cis ruapokapdunokcu, Cis rugpokapOunamuHo, Ci.s
runpokapomicymedruapun, Cis rugpokapdbun kapoonwn, Ci.s ruapoxapOMIaMHHO KapOOHWI,
Ci.6 runpokapbun amun, ranorenupoBansbiii Cre ruapokapomn amun, Cis THIpOKapOMIOKCH
amt, Ci.s ruapokapbunamuno anmiaamuao, Cies ruapokapoui cynbdonmi, Ci.s ruapoxkapOomn
cynbponun amun, Cs.s TUKIOANKHW, rajoreHnpoBaHHbIi Cs.s uknoankui, Cs.¢ MUKIOATKOKCH,

ranoreanpoBaHHbll  Css  mukmoankokcew, Css mukmoankun Cis  rugpoxapbmn, Csse
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mukoankokcu Cis ruppokapdun, Cs.e muxmoankun Cie ruapoxapounokcn, Css HUKIOATKUI
Ci6 ruppokapbunokcu Cis rugpoxapomnokcu, Css muxmoankuiaaMuto, Cse muknoankun Cie
THIPOKapOMIIAMUHO, Css LUKJIOAIKHUIICY Ib(OTHAPHLL, rajloOTeHUPOBAHHBIH Css
uknoankuincyabgruapun, Css nuknoankuin Cie runpokapOmncymbdruapun, Cs.s HUKIOANKII
cynbdponmt, Cs.s muknoankun Ci.s ruapokapouicynbdonm, Css UKIOATKIAT CYIb(QOHUIT aMu,
Css mmkmoankun Cies rugpokapdbun cymedonmn amuna, Cse nukmoankminkapdbonun, Cs.s
uuxnoankmn Cis ruapokapounkapbonmn, Css LUKIOANKIIIAMUHO KapOoHM, Ci6 IMUKIOANKUT
C1.6 runpokapOmnamuno kapOouus, Cs.s uukimoankui amun,Cs.e mukiaoadkmt Ci.s THIPOKapOMI
amug, Cse umknoankuwnamuHo amupn, Cig rerepormkiaoankui, Cig TreTEPOLIMKIOATKOKCH,
rajoreHupoBanHbiii Csg rerepouunknoankokcu, Cig rerepoumkioankokcu Cis ruapoxapOu,
ranorennpoBanHbiil C4 rereporukiaoankokcu Cis rugpokapomn, Cyg rereporukioankun Ci.e
rUIpoKapOmIokcH, ranorennpoBanHbiii Cig rerepoumknoankmn Cis rugpokapomnokcu, Cis
rerepounkoankmn Cie rugpokapdun, Cig rerepormkioankuia Cis ruapokapOmnokcu Ci.s
runpokapomn, Cig rerepoumkioankmnaMuHo, Csg rerepoumkyioankun cynbhruapui, Cas
rerepounkioankun Cie rugpokapoun cyiabdrumpun, Csis rereporuknoankui cyabGonmi, Cag
rerepounkioankui Cis rugpoxkapouncyiabdonmi, Cig rerepouukioanki cyabponmnamun, Cag
rerepouunkioankun Cis rugpokapoui cynsponunamun, Csg reTeporukioanki kapoonun, Cq-g
rerepounkoankmn  Cis  ruppokapOun  kapOonHwmy, — kapOoHun-3amemieHHbIn — Cis
rerepounkiIoankmi, C4.g reTepoLMKIOANKHIAMUHO KapOOoHM, C4.8 TeTEpPOLMKIOATKHI aMHI,
Ca8 rerepormknoankun Cis ruapokapomn amun, Cs.o apun, Cs.io apunokcu, Cs.io apuiokcu
Cis rugpokapbun, Cs.o apun Cie ruppokapOun, Cs.o apun Cis rumpokapounokcu, Cs.io
apunamuto, Cs.io apun cyabdrugpui, Cs.io apun Cirs ruapoxapoun cyiabdrunpui, Cs.io apun
cynbponmn, Cs.qo apun Cis runpokapbun cynbponun, Cs.io apun cynbponmnamun, Cs.io apui
Cis runpokapbun cynbponmnamun, Cs.ao apun kapbonmn, Cs.o apun Cie rumpoxapOmn
kap6onm, Cs.1o apunamuHo kapborui, Cs.10 apun amua unu Cs.1o apHIaMUHO aMU,

[IpennouyTHTeNbHO, YKA3aHHBIN BBIIIIE 3aMECTUTEIb BHIOPAH W3 IUAHO-TPYIINbI, TajJOreHa
(npennouturensho F, Cl, Br), rugpokcu-rpymmsl, kapOoKcHia, CI0XKHOTO ddupa, cyib(oHUNA,
cynbpoHmIaMuHO, KapOboHmnaMuHo, kapbonuna, Cis ruapokapbun Cyiab(pUHUIAMHHO, aMHHO,
kapbonun ruapasunma, Cie rugpokapbuna, ranorenupoBaHHoro Cis rumpoxapOwmia,
runpokcmi-3amerieHHoro Ci.s runpokapbuna, amun-zamemeHHoro Cis ruapokapbmma, Ci.s
runpokapOmiokcu, ranoreanpoBaHHoro Cies runmpokapOunokcu, Cie ruapoxapOuinokcu Ci.s
runpokap6una umn Cis ruapokapOouiokcu Ci.s THAPOKAPOUIOKCH.

Bonee npeanoyYTUTeNbHO, YKAa3aHHBINH BBIINIE 3aMECTUTENb BhIOpAH U3 LUAHO-rpymIibl, F,
Cl, Br, ruppokcu-rpymmsl, KapOOKCHIa, CIOXHOTO 3(dupa, cynbpoHWIa, Cylb(POHHIAMUHO,

amuna, kapOoHMIIA, METUJICYIbOUHUIAMUHO, STHIICYNb()UHUIAMHHO,
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U30TPONUIICYIBUHIIIAMUHO, TPET-OyTHIICYIbOUHUIAMUHO, aMHUHO, ALMITHIPA3HHO, METHJIA,
STWJA, H-MIPONWJIA, UW3OMPOMWIA, MHKJIONpOnwiIa, H-OyTuiaa, u3o0yTtwia, TpeT-OyTuna,
IUKIOOyTHUIa, H-TIGHTWIA, W3OMEHTHNIA, HEOMEHTIIA, IUKJIOreKCUiia, rajoreHMeruia (B
YaCTHOCTH, HaTpUMep, TpudTOpPMETHIIA), raJIOTeH T, raJloreH-H-TIPOMunJIa,
rajloTeH-U30TPONNJIA,  TAJOTEHLMKJIONPONNIA,  TajJOreH-H-OyTHia,  rajloreH-u3o0yTuia,
raJioreH-Tper-OyTua, raJIoTeHIUKI00yTHIA, TUIPOKCUMETHIIA, TUIPOKCHATHIIA,
THAPOKCU-H-TIPONNWJIA, TUAPOKCHUU3OMPONNWIA, THUAPOKCHIHUKIIONPOIINIA, FI/II[pOKCI/I-H-6YTI/IJ'Ia,
THIPOKCUU300yTHIIA, THIPOKCH-TPET-OYTHIIA, THIPOKCHUIIMKIOOYTHIA, TUAPOKCHU-H-TIEHTUIIA,
THAPOKCUMBOINCHTUIIA, TUAPOKCH HCOMNCHTUIIA, TUAPOKCULIUKIIOTCKCHUIIA, METOKCHU, 3STOKCH,
MIPOTIOKCH.

3amecTuTenh OOBIMHO YKa3bIBAIOT Teped 3aMellaeMON TpYNIol MpU COCTaBJICHHUH
Ha3BaHui, Hampumep, "Cis amkokcu Cs.g nukmoankui Cie ankun" o3HaudaeT, 4to Cile aNKuil
3ameleH Csg nuxnoankunoMm, u Cssg Lukioankun pganee 3ameineH Ci3 aJKOKCH-TPYIIIOH,

HATpUMep: CTPYKTypHasi popMysia METOKCULIUKIOOYTHIIMETHIIA TaKas:

H300<>CH2-*

TepmuH "HenpepbIBHBIN", KOrJa OH IPUMEHSIETCS B OTIPEeNIEHUH TPYIIIbI, 03HAYAET, YTO
KOBAJICHTHAsI CBSI3b TAHHOM T'PYIITIbI HE TIPEPBIBAETCS IPYrod IPyIIoN, U B 3TOM CIydae rpyIna
uMeeT BHUI, OOIIEeU3BECTHBIH KBAIU(UIIMPOBAHHBIM CIEIHANINCTAM B OOJACTH, K KOTOPOU
OTHOCHTCSl HacTosiiee n3oOpereHue. Hampumep, He3aMEIUEHHBIH LHMKJIOATKWI MPEACTABISIET
coOOl rpymmy, CTaHTAPTHO H3BECTHYIO KBAJIM(ULMPOBAHHBIM CIIELHATUCTAM, TaKyK Kak
LUKJIOOYTHII, IUKJIOTIEHTHI 1 T.1L.

Tepmun "npepriBacmoe" uiu "mpeppiBaroieecs”, KOraa OH MPUMEHSIETCS B ONPEACICHUN
TPYIIIBI, O3HAYAET, YTO OJIHA UJTH OOJIbIIe KOBAJIEHTHBIX CBSI3€H B JAHHOMW TPYIITE MPEPhIBAIOTCS
MPEPHIBAIOIINMI aTOMAaMH WA TPYIIAMHU, U YTO OMNpeIeIeHHe NaHHOW Tpymibl HEOOXOIUMO
MOHUMATh BKYTI€ C 3TUMU MPEPHIBAIOLIAMI aTOMaMHU WJIH TpymnaMi. B HacTosiel 3asBke, eciu
HE VyKa3aHO WHOE, KOrJa UCIHOJB3YETCs TEPMHUH 'mpephiBaeMoe", 3TO O3HAYaeT, 4YTO
KOBAJICHTHBIE CBSI3M B YKa3aHHOW rpymme 3aMeHeHbl Ha 1, 2, 3 uau OoJiblne YeJTHOB, BRIOPAHHBIX
u3 rerepoatomoB (O, N, S), C=0, S=0 wmm SO,. Jlokamuzauuel NpepbIBAaHUS MOXKET OBITh
1000 XUMHUECKH TOCTIKUMOE TIOJIOKEHHE, U KOT/Ia MIPUCYTCTBYIOT HECKOJIBKO TPEPHIBAOIINX
aTOMOB WJIY TPYII, OTHOCUTEIbHOE B3aHMHOE PACIOJIOKEHUE ITUX HECKOJIBKUX MPEPbIBAIOLINX
aTOMOB WJIM TPYIIT HE OTPAHUYHBAETCS, PU YCJIOBUU YTO OHU XUMHUYECKH JOTTYCTHUMBI.

Tepmun "crepeorzomep" 03HAYAET M30OMEPHI, OOPA3YIOUIUECS B Pe3yJIbTaTe PA3IUIHOTO
IPOCTPAHCTBEHHOTO PACIIOJIOKEHUSI ATOMOB B MOJIEKYJIC, U OH BKJIIOUAET LHC/TPAHC-H30MEPHI,
SHAHTHOMEpPHI U KOH(opMepbl. Bee crepeon3zomeprl BXOAAT B 00bEM HACTOSIIIETO M300pETeHHUSI.

CoenuHeHHnss MO HACTOSALIEMY H300PETEHHIO MOTYT MPEACTABIATh COOON WHAWBHUAYaJbHBINA
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CTEpeon30Mep MJIM CMECh APYTUX MU30MEpPOB, TAKyIO0 Kak palemar, WM CMEeCh BCEX OCTaJbHBIX
CTEpEeOU30MEPOB.

Tepmun "conmp" oO3Ha4yaer (papMaleBTHYECKH MPHEMIIEMYIO COJib, KOTOPYIO OO0pasyer
COEOMHEHHE O HACTOSLIEMY HM300PETEHHIO C KHCJIOTOH, KOTOpask MOXKET MPEeACTaBIATh COOOM
OPraHUYECKYI0O WM HEOPTaHWYECKYI KHCJIOTY, B YaCTHOCTU BBIOPAHHYIO, HANpUMeEp, H3
cnenyromux: ¢ocopHas KHCIOTA, CepHAsl KUCJIOTA, COJISTHAsl KUCIIOTA, OpOMUCTOBOIOPOMHAS
KHUCJIOTa, TUMOHHAs KUCJIOTA, MaJIeMHOBasl KUCJIOTA, MAJIOHOBAasi KUCJIOTA, MUHAAIbHAS KUCIOTA,
SHTapHas KUCJIOTa, (hymMapoBas KHCJIOTA, YCKYCHAas KHCJIOTA, MOJIOYHAs KHCJIOTA, a30THas
KHUCJIOTA,  Cylb()OHOBas  KUCJIOTA,  M-TOJYOJCYNb(OKHUCIOTA,  s0JOYHAsT  KHUCJOTA,
METaHCYIb(POKHUCIOTA MU UX aHAJIOTH.

Tepmun '"compBar" oO3Hauaer (GOpPMy COEOUHEHHS MO HACTOSALIEMY H300PETEHHIO,
KOTOpoe o0pasyerT TBEpHAbIH WM JKUAKHA KOMIUIEKC TNPH KOOPAWMHALMU C MOJIEKYJIaMU
pactBoputens. I'maparsl siBisitoTCs 0c000# (POpMOI CONBBATOB, B KOTOPBIX KOOPAMHALIUS
NPOMCXOOUT C MOJIGKYJIaMH BOJbL. B KOHTEKCT€ HACTOALIEr0 H300pETeHHs], COJIbBAT
NPEANOYTUTENBHO MPEACTaBIsAET COOOH rumpar.

Tepmun "kpucrammmueckas (opma" OTHOCHTCS K Ppa3jdMYHBIM TBEpAbIM (hopmawm,
00pa3yeMbIM COCIMHEHUSIMH 10 HACTOSIIEMY H300PETEHHIO, BKJIFOYasi KPUCTAIUTUYECKHE (POPMBI
u amop(dHbIe GOPMBL

TepmuH "ruapoxapOun" o3HaYaeT aJTKUIT WIH AJTKEHUIL.

Tepmun "ankun" o3Ha4vaeT TUHEWHBIN, PA3BETBIECHHBIN WJIN LUKINYECKUN HACBILIEHHBIN
3aMeCTUTENb, COCTOSIIIUA U3 yriaepona u Boaopona. OH comepkut mpeanodturespHo 1 - 20
aTOMOB yriepoaa, Oosee npennourutenabHo 1 - 12 aromoB yriepona. Tepmur "ankun" o3Havaer
JUHEWHYIO, PAa3BETBICHHYIO WM LUKIMYECKYI) HACBIIIEHHYIO THAPOKAPOWIbHYIO TPYIITY.
AJNKHSIbHASI TPyNNa B YAaCTHOCTH BKJIIOYAET, HANPUMEp, METWJ, STHJ, H-TIPOIHJI, HU30TPOTIHIL,
muKIonponwy, H-OyTwin, w300yTwi, TpeT-OyTwil, MOHUKJIOOYTHIJ, H-TIGHTHJ, H30NEHTHUJ,
HEOTICHTUJI, IUKJIOTEKCUJI, H-TeKCHJI, W30TeKCWI, 2,2-MeTunOytun u  2,3-TUMeTUNOyTHIL,
16-anxun, 18-ankun. Tepmun "Cizo anxkun" oO3HaYaeT JUHEHHYIO, Ppa3BETBJICHHYIO WIH
[UKJTMYECKYIO HACBIIEHHYIO THAPOKAPOMIbHYIO TPyIITy, coaepxkamyo 1 - 20 aToMOB yriiepona.
Korpma ankunpHast rpymnma siBIS€TCS 3aMEIEHHOH, 3aMECTUTENb MOXKET HaxXOOUThCS B JFOOOM
OOCTYITHOM JUIA 3aMEIIeHUS TIOJOXXEHWH, W 3aMeLIeHHe MOKEeT TMPEeNCTaBJsATh CoOOH
MOHO-3aMelIeHne WIH ToJu-3aMelierne. Hampumep, 3amecTuTenb MOXKET ObITh BBIOpaH H3
aNKWIa, AQJKeHWJIA, AJKOKCHU-TPYIIbI, AJKHJITHO-TPYIIBI, aJKWIAMUHO-TPYIIIBL, IedTepus,
rajloreHa, THOJA, THUAPOKCHU-TPYIIBL, HHUTPO-TPYMIBI, KapOOKCHU-TPYIIBI, CIOKHO3(UPHON
IPYIIBL, IHAHO-TPYMIIbL, LUKJIOAJKHJIA, Aapwia, TeTepoapwia, LUKJIOATKOKCH-TPYIIIEL,

reTEPOLUUKIIOAJIKOKCU-TPYIIIbI, HUKJIOAJKHUITHO-T'PYTIIbI UJIH OKCO-TI'PYIIIIHI.
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Tepmun "ankeHun" oO3HA4YAaeT JIMHEMHYIO, PA3BETBJICHHYK) WM I[TUKIUYECKYIO
HEHACBIIEHHYIO THIPOKApOMIBHYIO TPYIINY, COAEPIKALIYIO TBOMHYIO CBS3b, MPEANOYTHTEIBHO
conepskamyro 2 - 20 aToMoB yriiepoza, 6oJjee npenmnodrurebHo 2 - 12 atomoB yriepona. Korna
OHa SBJISIETCS 3aMELICHHOH, 3aMECTUTENb MOXET HAaxXOOUThCS B JIIOOOM JOCTYITHOM JUIS
3aMELIeHHs TOJIOKEHUH, M 3aMeIeHHe MOXKET MPEINCTaBNATh COOOW MOHO-3aMEeIleHHe HITH
nosu-3amerienne. Hampumep, 3amecTuTens MOXeT OBITh BBIOpAaH U3 QJKHIA, AaJKEHHJIA,
AJKOKCU-TPYIIBl, aJKUJITHO-TPYIIIbL, AJKWJIAMUHO-TPYIIBL, JeHTepus, rajoreHa, THOJA,
TUIPOKCU-TPYIIIIBI, HUTPO-TPYIIIIHIL, KapOOKCHU-TPYIIITHI, CIIOKHOX(UPHOU TPYIIIBI,
L{UAHO-TPYTIIbI, LUKJIOAJIKUJIA, apuna, reTepoapuia, LIUKJIOAJIKOKCU-TPYIIIIE,
reTepOLUKIOANKOKCU-TPYIIIbI, UKIOATKUITHO-TPYIIIIBI U OKCO-TPYIIIBL.

Tepmun "nuKIoaTKuI" O3Ha4aeT HACBILEHHYIO MOHOLIMKJINYECKYIO
LUKJIOTHAPOKapOmnpHyo rpynny. OnuH nukia oObMHO BKIroOYaeT 3 - 10 aromoB yriepona.
HeorpannuuBaromue npumepbl  [UKIOAJIKWIBHBIX — TPYNI  BKJIIOYAIOT  LUKJIOMPOIINII,
LIUKJIOOYTHIL, LUKJIOTIEHTHUJI, LUKJIOTIEHTEHU, LUKJIOTEKCUJI, LIUKJIOTEKCEHUI,
LUKJIOTEeKCAAUEHWN, LMKJIOTeNnTUa U T.. B Hacrosmeill 3asBke, CNHUPO-LUKIOAIKUIbHBIE
IPYIIbI, KOHAEHCUPOBAHHbIE LIUKIOAIKUIbHbBIE TPYNNbl U MOCTHUKOBBIE LUKJIOAJIKUIbHBIE
IPYIIIbI COBOKYITHO UMEHYIOTCS MOJULUKINYECKUMHU LUKIJIOANKUIbHBIMU [PYIIIaMH.

TepmuH "K0JBLO", €CJIN HE YKa3aHO MHOE, O3HAYAET JIOOYI0 LIUKIMYECKYIO CTPYKTYPY U
HE OrpaHUYUBAETCS KAKUMHU-ITHO0 (GOopMaMu MM KOMIIO3HLMSMH, H MOXET O3HAudaTh JIOOYIO
(bopMy MOHOIMKJINYECKOTO KOJIbIIa, MOCTHKOBOTO KOJIbIIA, CIIUPO-KOJIbIIA, KOHAEHCHPOBAHHOTO
KOJIbLIA U TIOJMLIUKIMYECKOTO KOJIbIA, U MOXKET MPEACTaBIATh COOOH KapOOLMKINYECKOe WU
reTEePOLMKINIECKOE KOJBIIO MIIH APYyrue GOpMbI KOJIEL, TaKue Kak KapOOIHMKINYECKOe KOJIbIIO,
npepeiBaeMoe KapOOHWJIOM, W MOXeT ObITh He3aMEIleHHbIM MM 3aMelleHHbIM. Korma
YKa3bIBaeTCsl "KOJBLO, COAEpiKallee OMPEAESNCHHBbIM aTOM WX TPymnmy", 3TO O3HA4aeT, 4To
ONpeeNeHHbI1 aTOM WM Ipynna sBJsfeTCs WieHOM caMoro kousbua. Hampumep, "wmectoe
KoJibLIo coaepkuT C=0" o3Ha4yaeT, YTO 4JIEH LMKJA, COCTABJSIFOLIETO CaMO IIECTOE KOJIBbLO,
cozepxxut C=0, a eciu TOJNBKO 3amMecTUTeNb B IMkje conxepxutr C=0, To naHHBIN ciyyail He
OXBAaTbIBAETCSI.

Tepmun "kapOorukm” WJIH "kapOOLMKITNYECKOe KOJIBLIO" O3Ha4aeT
KapOOLMKINYECKYIO TPYIIy, coAepkamyro 3 - 20 aTOMOB yriiepoaa, mpeanouTuTeNnbHo 3 - 16
aTOMOB yrJiepoza, 0oJiee MpennoYTUTENbHO 4 - 12 aTOMOB yriepona, U BKJIOYAET [THKJIOAJKHIL,
LUKJIOQKSHUJ, apiJl, OMIHUKINYECKUH KapOOLMKINII, MONULIUKINIECKHH KapOOLUUKIMI U T.11..
Tepmun "rerepouukania” Wik "reTepOLUKINYECKOE KOJIBLIO" 03HAYAET, YTO KOJBIO CTPYKTYPHO
COIEPKHUT 1O MEHBbIIEH Mepe OIMH reTepoaTOM M MOKET, B YaCTHOCTH, MPEACTAaBIATbH COOOH,

HAIpUMep, TeTepoapmil, HEAPOMATHUECKUH TeTepOLMKIWI, OWLIUKIMYECKHH TeTePOLUKIIII |
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MOJIMIHUKJINYECKUN TeTEePOLUKIIIII, COAEPKAIIMNA OOUH WK OOJIbIIE OJUHAKOBBIX MJIHM Pa3HBIX
rerepoatomMoB, BeiOpaHHbIX 13 0, SUN, uT.1.

Tepmun "apun" cienyer MOHUMaThb B LIMPOKOM CMBICHE, U OH BKJIIOYAaeT HE TOJIBKO
KapOOLMKINYECKUN apnJl, HO TaK)Ke U TeTepOapml.

Tepmun "kapOoruknmueckuil apui" o3Havaer 6-10-4JieHHYIO MOJHOCTBHEO YTIIEPOIHYIO
MOHOIHMKJINYECKYIO I MOJIMIUKINYECKYIO apOMAaTHUECKYIO TPYIIY, BKItOYast peHmns, HadTui,
oupenun u T.m.. KapOorwknndeckas apuibHas Tpynma MOXET OBbITh 3aMEIIeHHOW WIIH
He3aMeIeHHOH. 3aMecTUTeNb HEe3aBUCHMO BBIOpDAH W3 aJKHJIA, IMKIOATKWIAa (Takoro Kak

LUKJIOTPOTIHJI, [IMKJIOOYTIII, UUKJIOTIEHTHIT U T.J.), AJIKEHWIA, a3ua, aMUHOTPYIIIIBI, NeHTepus,

AJIKOKCU-TPYIIIbL, AJKUJITUO-TPYIIIIBI, ATKWJIAMUHO-TPYIIIbI, rajoreHa, THOJIA,
TUAPOKCHU-TPYIIIBL, HUTPO-TPYMIIbI, TeTEPOLIMKIIOATKIIIA, apuia, rerepoapuia,
LUKJIOATKOKCU-TPYIIIbI, reTEePOLMKIOAIKOKCU-TPYIIIIBI, LUKJIOAKUITHO-TPYIIIBI,

reTePOLHKIOATKUITHO-TPYIIIBL, AJTKHJICHIINIA U T 1.

Tepmun "rerepoapun” 0O3HaUaeT reTepoapoMaTUUECKY0 CHUCTeMY, coaepxarryro 1 - 10
reTepoaToOMOB, BKJIIOYass MOHOLMKJIMYECKHH apuil U apuil ¢ KOHAEHCHPOBAHHBIMH KOJBIIAMH.
I'erepoaToMbl BKIIFOYAIOT KHCJIOPOA, Cepy, a3oT, (ochop u T.m. MOHOTETEPOLHMKINIECKHE
IPYIIBI BKIIOYAIOT (HO HE OTPaHHYMBAIOTCS TOJNBKO UMH) (QypaH, THODEH, MUPPOI, THA3O,
umuaason, 1,23-tpuason, 1,2,4-tpuazon, 1,2,3-tmagnason, oxcaszon, 1,2,4-oxkcaanaszod,
1,3,4-okcaana3on, NUPUAWH, NHPUMHUAWH, NHPUAA3UH, MUPa3UH, TeTparuapodypa,
TETPAruapONHUPPON,  NUNEPUANH,  [UNepasuH,  MOpP(ONMH,  HW30KCa30JMH H  T.IL
KoHzaeHcnpoBaHHBIE TeTEPOLUKINYECKHE TPYIBI BKIFOYAOT (HO HE OTPAaHUYHMBAIOTCS TOJIBKO
UMU) XUHOJIMH, U30XUHOJUH, UHIOJ, OeH3odypaH, OeHzoTHodeH, mypuH, akpuauH, KapOas3o,
¢bnyopeH, XpoMeHOH, (IIYOPEHOH, XWHOKCaJWH, 3,4-muruapoHadrannHoH, nubeH3odypaH,
THOPUPOBaHHBIA nuOeH30dypaH, OeH30Kca3omma U T.11. [erepoapuiibHble TPYNIBI MOTYT OBITH
3aMELICHHBIMH WMJH HE3aMEIIEHHbIMH. 3aMeCTHUTeNb BbIOpaH, HAampuMmep, M3 aJKWJA,
LUKJIOANKIIIA (TAKOTO KaK LUKJIOMPOIHII, UKIOOYTHII, UHUKJIOMEHTHI U T.1.), aIKEHWIA, a3H/a,
AMHUHOTPYIIIBL,  OEWTEpHs, AJKOKCH-TPYNIbI,  AJKHJITHO-TPYMIBI,  AJKHJIAMHHO-TPYIIIEL,
rajioreHa, THOJA, THIPOKCH-TPYIIIBI, HUTPO-TPYIIIbI, TE€TEPOLMKIOANTKITIA, apUIIa, TeTepoapua,
LIUKJIOAJKOKCH-TPYIIIIBI, reTEePOLIMKIIOATKOKCH-TPYIIIIEL, LUKJIOAKUITHO-TPYTIITBI,
reTePOLHKIOATKUITHO-TPYIIIBL, AJTKHJICHIINIA U T 1.

Tepmun "Bomopon", ecinu 0cob0 He YKa3aHO MHOE, BKIKOYAET BCE M30TONBI BOAOPOAA, B
YaCTHOCTH MOKET mpenctaBisite coboit mpormii (H), nmefitepuit (D) wmm tputuit (T), u
NPEANOYTUTENBHO BOJOPOI B PA3JMYHBIX MOJOXKEHUSX HE3aBUCHMO BBIOPAH M3 MPOTHUS WIIH
neiirepus. "Bomopon" B akTMBHOM TOJIOKEHHUHU BOAOPOAA MPENCTaBIsAeT coOol mpoTtuid. TepmuH

"nefiTepuil" 0O3HaUAET M30TOI MPOTHUS, ATOMHAsA Macca KOTOPOTO B [1Ba pasa OoJblIe MPOTHS, U
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CBSA3BIBAHUE C YIJIepOAOM cuibHee. TepMuHbI “melTepupoBaHHBIN" U "neiiTepuil” O3HAUAIOT,
YTO MPOTUH 3aMEHEH Ha JeHTEPUI B YKA3aHHOM MOJIOKEHUM.

TepmuH "ranoreHankun" o3HauaeT ajJKUIBHYIO TPYIITY, 3aMEIIEHHYIO N0 MEHbIlIeH Mepe
OJIHUM aTOMOM TajioreHa.

TepmuH "rereporukinyeckas rpymnmna’ O3Ha4aeT HUKIUYECKYIO TPYIIY, COIEp Kallyio
[0 MEHbIIEH Mepe OJUH reTepoaToM, IZle reTepoaToM MPEACTaBisieT COOOHM a30T, KHCIOPO,
cepy u T.A. l'erepouukinueckue Tpydibl BKIIOYAOT MOHOTETEPOLUKINYECKHE TPyNNbl U
MOJIUTETEPOLIMKINYECKHE TPYIIIBL.

TepmuH "rerepoaTom", eciii HHOE HE YKa3aHO 0C000, OOBIYHO BKIIIOYAET a30T, KHCIOPO
u cepy.

Tepmun "rajoren", ecjau MHOE HE YKa3aHO 0C000, OOBIMHO BKIHOYAeT (TOpP, XJIOp, OpoM
U MOJ, IPEATIOYTUTENLHO (TOP, XJIOp U OpoMm, 1 OoJiee MPEArIouTUTENBHO PTOP.

Tepmunsl "MHOXKECTBO", "Heckospko" wmiau "OoJbine", NPH WUCIONB30BAHUH  JUIS
OTIpENIEJICHUST YHCIIa 3aMECTUTENeH MM MPEPBIBAIOLINX aTOMOB/TPYIII, OOBIYHO HE MPEBBILIAET
YHCIIO XUMHYECKH 3aMeLIaeMbIX TPYII WIA YUCIO CBA3EH, KOTOPBIE MOTYT OBITH NpPEPBAaHBL
Bonee kOHKpeTHO, TepMHHBI "MHOXeCTBO", "Heckonpko" wmimu "Oosblie" NPenrnoYTHUTEIHHO
O3HAYarOT YUCJIO, paBHOE O WM MeHblIe, O0Jee MPEAIOUTUTENIbHO — PABHOE S5 MJIM MEHbBINE, U
eme OoJjiee MPEAnOYTUTENFHO — PaBHOE 4 MJTH MEHBIIIE.

Tepmun "onmmoHampHO" WK "HeoOs3aTeNBHO" BKIIIOYAET JIBE MAPAJUICNIbHBIE CXEMBbI:
"BoiOpaHo" u "He BbIOpaHO". Hampumep, "miectoe kousblio HeoOsi3aTenbHO conep:kut C=0"
O3HAYaeT, uTo IecTtoe KoybLo conep:kut C=0 unm ve copepxut C=0.

ITonpoOHOe onucanne WILTFOCTPATUBHBIX BAPUAHTOB OCYIIECTBICHHS

OnucaHHble HW)KE€ BapHAHTBl OCYIIECTBJIEHUS TPUBEACHbI i1 OoJiee TOJHOTO
MOHMMAHMs HACTOSIIIEro HM300peTeHHss W HHUKAKHUM OOpa3oM HE OrpPaHHYMBAIOT HACTOSIIEE
msobperenne. CTPyKTypbl BCeX coeluHeHmil ompenensiu merogamu H  SIMP  wu
Macc-crekrpomerpun (MS).

Hwxe mnpuBeneH CHMCOK COKPALIEHHBIX HAa3BAHMM  HEKOTOPBIX  COEAUHEHUH,
NPUMEHSIOIINXCS B BAPHAHTAX OCYLIECTBIEHHS HACTOSALIETO H300PETEHUSI.

JAXM: mmxnopmetan; JA: osrtumaunerat, JIM®PA: mumerunpopmamun, TID:
terparunpodypan; TOA: TpusTUIAMUH

T3P: aurugpun 1-nponanpocdonoBoii kucnorsr, Boc-ruapasun: Tper-0yToOKCHKapOOHNIT
THIPA3HH,;

HATU: 2-(7-okcobenzorpuaszon)-N,N,N',N'-rerpamermnyponus rekcadgropdocdar

TOVYK: TpudropykcycHas Kuciorta

JAMA: N,N-muMmeTunaneraMmug
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DPPP: 1,3-6uc(nudpenunndochuno)nponan

DPPA: nudenundocdopui asun

DBU: 1,8-nuazadurukio-oumnukio(S,4,0)-7-yaaenex

DIPEA: N,N-auu3onponuisTuiIaMiuH

Hacrosimee usobperenne Oojiee moapoOHO OMMCAHO HUKE B CBSI3KE € YaCTHBIMH
BapUAHTAMHU OCYIIECTBJICHUS:

Bapuant ocymectsnenus 1: I[lonydenune coenqunenus I-1

H OBn O ©8n Q
OBn O OBn O N BOAH.
/\| H,N Boc O NaOH o

O o™ o™ OH HNT ™ te

AN
o}
X" ~OH tﬁ
0 =0 x-N-y “NHBoc

H
1a 1b 18¢

OBn O /DD OBn 0O /DD OBn O DD
%HL ToOYK %HL HCHO O\ Sy (i)
NHBoc N

1h
OBn O DD OH O DD
f/\(u\ o} -

X N*

IMonyuenne coequuenus 1b: B 20 mn IM®PA coenunenne la (2.0 r, 8.1 mmons), DBU
(1.85 r, 12.2 mmonp) u stunnoaun (2.28 r, 14.6 MMonb) pearnpoBaju INPH KOMHATHOM
Temmneparype B TedeHue 16 uvacoB. 3areM MONy4eHHYI0 cMech paszOaBimsuin 100 mMi BOAbI U
SKcTparupoBanmu  sTwinaneratom.  Opranmdeckue — a3l OOBENUHSIH,  MPOMBIBAJIH
MOCJIEZIOBATEIbHO PacTBOpOM THOCyNb(aTta Hatpusi, 0.5H. pactBopom HCIl m HachllieHHBIM
pacTBOpPOM XJIOpHMIA HATPHs, CYIIMJIU Hald Oe3BOOHBIM Cyib()aTOM HATPUA M YIApHUBAIIH,
nosydast 2.1 T MacITHUCTOTO MPOAYKTA, MPEACTaBIomero coboit coenunenne 1b.

IMonyuenne coeamuenust 1c: B N,N-mumernnaueramune (20 mMi1) mpOBOIWIN PEAKIIHIO
coequaenuss 1b (2.1 r, 7.7 mmonb), Boc-rugpasuna (1.53g, 11.6 mMMoib) U NUPUAUHUSA
n-toayosicynbponata (5.78 r, 23.1 mmons) npu 60°C B Teuenue 16 dacos. [locine okoHYaHHS
peakunu B cMech no0assimi 100 M1 BOABI M 3aTEM 3KCTparupoBajy dTuinaneratoM (50 mi x 3).
Oprannueckne ¢a3pl OObEAMHSIN, NMPOMBIBAIN HACBIIIEHHBIM PAcTBOPOM XJIOPHIA HATPHS,
CYIIMJIN Haj Oe3BOAHBIM CYJIb(AaTOM HATPUA W YIAPUBAIH, TOJIYYasl CHIPOH MPOIYKT, KOTOPBIH
OUHMINAJIH METOJOM KOJIOHOYHOH Xpomartorpaduu, moiydas 1.9 T 3KelIToro MacisHHCTOTO
IPOAYKTa, MPEACTaBIsomero coboi coenunenue 1c. ESI-MS m/z 389.2 (M+H)*

IMonyuenne coenunenuss 1d: Coenmnenne lc (1.9 1, 4.9 mmonbp) pactBopsui B 10 M
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sTaHoja, nobasysan 1H. Bognsil pactBop NaOH (14.7 mu, 14.7 MMOJTB), U CMECh BBIAECP KUBAIIH
npu 60°C B Teuenue 24 wyacos. Ilomyuennyro cmech nopkucisian 3H. pactBopoM HCl u
SKCTparupoBani  auxjopmeraHoM.  Opranmdeckne  ¢a3bl  OOBEAMHSIN,  POMBIBAIU
HACBIIIEHHBIM PAcTBOPOM XJIOPHIA HATPHUs, CYUIWIIM M ynapusaau. IlonydeHHBIH ChIpOi
NPOAYKT PacTUPAIN B CMECH AMXJIOpMeTaH/meTponeiinbiii s¢up (5 min/50 mi), monyqas 1.1 r
Oenoro TBEpIOTO BelIeCTBa, Mpencrapisiomero codoit coemuHenne 1d. ESI-MS m/z 361.2
(M+H)”

IMonyuenne coenunenus 1f: B JIXM nepememusanu coequaenne 1d (360 mr, 1 Mmonb),
coenuaenue le (133 mr, 1.2 mmons), TOA (303 mr, 3.0 mmons) u HATU (570 mr, 1.5 mmorb)
IpU KOMHATHOHW TeMIepaType B TEUYEHHE HOYH, 3aTeM pPa30aBJsUId BOJIOW M HKCTPArMPOBAIIH
auxyiopmeraHoM. Opranudeckne (aspl OOBENUHSUIM, MPOMBIBAIN HACBHILIEHHBIM PAacTBOPOM
XJIOpUAAa HATpHs, CYUIWJIA W yOApUBAJIM, 3aTE€M OYHINAIA METOJOM  KOJOHOYHOU
xpomarorpadum, mosydass 350 Mr Oenoro TBEpIOTO BEINECTBA, MPEACTABISIOMEro COOOH
coenunenue 1f ESI-MS m/z 454.2 (M+H)"

IMonyuenne coenunenus 1g: Coenunenne 1f (350 mr, 0.77 MMoib) pacTBOpsH B 4 MII
AXM, noGapmsmu 1 mn TO®VKu nposogmnu peakiuro npu 0°C B teuenne 6 vyacoB. Cmech
ynapusaiy, 1o6asisum 1H. pactBop NaOH 110 menouHo# peakiuy Cpeabl, U MOJyUYEeHHYIO CMECh
SKCTparupoBasu cMecbto nuxiopMmeran/iPrOH. Oprannueckue ¢aspl 0ObeAHHAIN, TPOMBIBAIN
HACBIIIEHHBIM pAcTBOPOM XJIOpUAA HATpHsA, CYUIMUIM M yroapuBanu, nomaydas 210 wr
MAaCIITHUCTOTO MPOAYKTA, KOTOPBIA HATIPSMYIO HCIIOJB30BANN B CIEAYIOLIEH CTauu.

IMonyuenne coenqunenus lh: Coenunenue lg (210 mr, 0.59 MMosb) pacTBOpsUTH B 5 M
tonyona. Jlobasmsuin 30 mr nmapadopmanpaeruna u 100 Mr ykCyCHOH KHCIIOTBI, ¥ TIOJTYYEHHYIO
cmech Boliep:kuBanu npu 100°C B Teuenue 3 yacoB. CMmech ynapuBaiu U pasfessii METOAOM
TOHKOCJIONHON xpomatorpadum, nonydas 145 mr nponykra. ESI-MS m/z 366.2 (M+H)"

IMonyuenne coemunenus 1j: Peakuumto coemmuenust lh (140 wmr, 038 wmmonb) u
coequaenus 11 (114 mr, 0.5 mmoune) npoBoamnu B pactsope T3P B stumanerare npu 100°C B
T€YeHHE 3 YacoB B TE€PMETUYHO 3aKpbITOM peaktope. [lonyueHHYIO CcMech OXJIakoauu,
pa3baBisin  HachllleHHBIM — pacTBopoM NaHCOs; ©  3KCTparupoBaid  STUJIALIETATOM.
Oprannueckne ¢a3bl OOBEOUHSUIM, CYUIMJIA M YHOApUBAIM, 3aT€M pa3fe/suld OCTaTOK Ha
IUIACTHHE C CHiMKarenem, nojy4das 170 mr npoaykra. ESI-MS m/z 576.2 (M+H)".

IMonyuenne coenunenns [-1: B 5 man JIMA nposoauim peaxkuuro coeaunenus 1j (170 wr,
0.29 mmonb) u xjopuga gutas (50 mr, 1.18 mmoine) mpu 100°C B Teuenune 3 uacos. Ilocne
OKOHYAaHMsI peakuuu cmecb pasdasmsumm 10 M Boxbl W Ao0aBisi  2H.  pacTBOp
XJIOPUCTOBOAOPOAHON KuCOThL, moBons pH no 5-6. IlonyueHHyrO cMech (QUIBTPOBAIH, H

TBEpAbI 0CA0K CyIIHIN B BakyyMe, Tojydas 120 mr npoaykra. 'H-SIMP (400 MI'u, CDCls) &:
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7.46-7.53 (m, 2H), 7.36 (c, 2H), 7.13-7.17 (m, 3H), 6.89 (c, 1H), 6.76 (c, 1H), 5.76-5.88 (m, 2H),
5.14 (c, 1H), 4.88-4.91 (m, 1H), 4.77-4.80 (v, 1H), 4.48-4.51 (m, 1H), 3.66-3.69 (m, 1H), 2.30 (c,
2H), 2.16 (¢, 2H), 1.78-1.90 (M, 6H); ESI-MS m/z 486.2 (M+H)".

Bapuant ocymectsnenus 2: [lonyuenue coequnenus I-5
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IMonyuenne coenunenus 2b: Coenunenune lh (180 mr, 0.49 mmonb) u CoenuHenne 2a
(264 mr, 1.0 mmounb) pearuposaiu B pactBope T3P B stunanerare npu 100°C B Teyenue 3 qacoB
B F€PMETHYHO 3aKpbITOM peakTope. [lonyueHHYI0 cMech OXJIaXIaly, pa30aBIisii HACHIIIEHHBIM
BoaHbM pactBopoM NaHCO; u 3areM skcrparupoBaiu stuianeratoM. Opranmueckue (asul
OOBENUHSIIN, CYIIWIM W YIApUBAIH, 3aTEM Pa3/eisUId OCTaTOK Ha IUIACTUHE C CHIIMKAreseM,
nony4asi 190 mr nponykra. ESI-MS m/z 612.2 (M+H)".

IMonyuenne coemunenus 1-5: B 5 mn JIMA nposogmnm peakumto coeauneHust 2b (190
mr, 0.31 mmounb) u xnopuna gutus (50 mr, 1.18 mmons) mpu 100°C B Teuenne 3 vacos. Ilocne
OKOHYaHHUSI PEAKLUH IMOJYYSHHYIO cMech pazOamisuii 10 M Boabl U n1o0aBisuid 2H. pacTBOP
XJIOPUCTOBOAOPOAHOM KHCOTHI, noBoas pH mo 5-6. Cmech unbTpoBany, u TBEPABIA OCAIOK
CYIIMIH B BakyyMme, mojy4as 136 mr npoaykra. 'H-SIMP (400 MI'u, CDCl) §: 7.04-7.12 (m,
3H), 7.00-7.02 (m, 1H, J = 7.6 '), 6.90-6.93 (m, 1H), 6.79-6.83 (M, 1H), 6.63-6.64 (n, 1H, J =
7.2 Tw), 5.74-576 (n, 1H, J = 7.6 T'm), 5.42-546 (m, 1H), 5.06 (c, 1H), 4.82-4.86 (M, 1H),
4.69-4.77 (m, 1H), 4.37-4.40 (m, 1H), 4.04-4.07 (m, 1H), 2.18-2.28 (m, 2H), 2.06-2.09 (M, 2H),
1.74-1.85 (m, 6H); ESI-MS m/z (M+H)™522.2.

Bapuant ocymecteienus 3: [lonyuenune coeagunenus 1-7
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IMonyuyenue coemunenuss 3b: Coemunenme 3a (5.0 r, 27.8 Mmonb) mobaBisid B
H-OyTrn-BuHUIOBBIN 3¢up (10 mi), 3arem nobaensm Tpudropanerar namianus (100 mr, 0.3
MMoJb), TpuaTIiiaMuH (3.03 1, 30 mmousie) 1 DPPP (124 mr, 0.3 MMOJb), U epeMennBaii mpu
75°C B TeueHHe HOYM B repMeTHYHO 3aKkpbeIToM peakrope. TCX-MOHUTOPHHI MOKa3al, YTO
peakuus 3aKOHUYMWIACh. B monyueHHyI0 cMmech noOaBmsuid SO MJI BOABI U SKCTPArHpPOBAIIH
STHJIALIETATOM JIBa Pa3a, M OPraHMYECKYIO a3y MPOMBIBAIH HACHIIIEHHBIM PACTBOPOM XJIOPHIA
HATPUs, CYIIWIM Haa Oe3BOAHBIM Cyib(paToM HATPHs, YNAPHBAIA W PA3IEISIIM METOJIOM
KOJIOHOYHOH Xpomatorpaduu, noiydas 4.8 r mpoaykra, KOTOPBIH HANPsSIMYKO HCIOJIb30BAIH B
CIeAyrouIen CTaiuu.

IMonyuenne coenunenus 3c¢: Coenunenne 3b (4.8 r, 23.3 mmounb) pacTBopsuid B 50 M
6e3BogHOrO TONyoJa M nodamisu 1H. pactBop musTwiuuHKa (70 mi, 70 mmons) npu -40°C B
uHepTHOH atMmocdepe aszora. Ilocne noOaBneHHss cMech mepeMelnnBaid B TedeHue 1 daca u
3ateM noOasisun xjgopuonmetad (8.22 r, 46.6 mmounb). [Tocne nobaBieHus MOTYYEHHYIO CMECh
nepeMeIuBaIl B TeUeHHe 2 YacoB, MEJIEHHO HArpeBajid IO KOMHATHOH TeMIepaTypel H
nepemMemnBain B TedeHne Houn. TCX-MOHUTOPHHT MOKa3all, YTO PEaKLUsl 3aKOHYIIIACh, 3aTEM
PEaKLIMOHHYIO CMECh BBUIMBAJIM B PACTBOP XJIOPHUAA aMMOHHS U 3KCTPArupOBaJIH STHIIALIETATOM
(100 Mz x 3). Opranuueckue ¢a3pl OOBEANHSIN, CYLUTIIIN Haa O€3BOAHBIM CYJb(aToOM HATPHS U
ynapusaiy, noyaydas 4.9 r ceIporo npoaykra.

IMonyuenne coenuuaenus 3d: Unrepmennar 3¢ (4.9 r, 22.2 Mmmoub) pactBopsiiid B 50 mu
MeTaHoJIa, TOOABJSUIN BOAHBIN PAacTBOP THAPOKCHAA HATPUS M NMEPEMEIINBAIN NP KOMHATHOM
temrneparype S5 uacoB. TCX-MOHUTOPUHI TIOKa3al OTCYTCTBHE MCXOAHOIO COEIUHEHUS.
Ho6asnsnn HCI, nosons pH mo 2-3, 1 mosny4eHHYI0 CMeCh 3KCTparupoBaiu stuwnanerarom (100
mi x 3). Opranndeckue ¢a3pl ynapuBaj, Mojy4asi 2.3 T CbIPOro MpoayKTa.

IMonyuenne coenunenus 3e: Coenunenne 3d (2.3 r, 17.7 MmMonb) pacTBopsuid B 15 mi
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tonyona, nodasmsuin DPPA (5.84 1, 21.2 mmonbe) u TOA (3.58 1, 35.4 Mmob), mepemMenuBaiu
IpU KOMHATHOW TeMrieparype 2 Jaca, 3areM 100aBisui OeH3moBbli crupt (5.73 1, 53.1 MMoIb)
u nposoauiu peakiuto npu 90°C B teuenue 2 yacoB. TCX-MOHUTOPUHT MOKAa3al, YTO peakLus
3akoH4YMNack. [ToydeHHYI0 CMeCh OXJIAXKIAIN IO KOMHATHOH TeMriepatypsl U pobasnsam 100
MJT BOJIBL, racsi PEaKLUIo, SKCTparuposan stuianeraroM (80 mu X 3), u opranudeckue (aspl
OOBeNUHIIN, CYIIMJIN W YIApUBAJH, TOJy4asl ChIPOHW MPOAYKT, KOTOPBIH OUHINAIH METOJIOM
KOJIOHOYHOH Xpomarorpaduu, moyaydas 1.5 r cMecu mpoaykTa U OEH3UJIOBOTO CIIUPTA, KOTOPYIO
HaNpPsIMyIO UCIIOJIb30BAJIN B CIEAYIOLIEH CTaluu.

IMonyuenne coenunenns 3f: 1.5 r ceiporo coenunaenus 3¢ pactopsu B 10 My MeTanona
u nobasnsuiu 150 mr Pd/C u 0.2 M1 KOHIIEHTPUPOBAHHOM COJITHOHM KUCJIOTHL. ATMOChepy Hax
MOJIy4YEHHOM CMEChIO 3aMEHSJIN Ha BOJOPOJ TPU pas3a U MPOBOJWIN PEAKIUIO B TEUEHHE 5 YacoB.
TCX-MOHUTOPUHT TIOKa3aJ, YTO peakLusl 3aKoHuMiach. llonyueHHyH cMmech (DUIBTPOBAIH
yepes nuatomurt, B punbTpat nodasisuin HCI, noeoast pH no 1-2, u ynapusanu nocyxa, mojydast
0.6 r npoaykTa, KOTOPBIM HANPAMYIO HCIOJIB30BAIN B CIEAYIOLIEH CTaIHUH.

IMonyuenne coenunenns 3h: B 15 M nuxnopmerana nepememusanu coeauaenue 3f (0.6
r, 4.36 MmmoIb), coeaunenue 3¢ (1.12 1, 4.0 mmons), HATU (1.82 1, 4.8 mmone) u TOA (1.21 1,
12.0 MMoOJB) TP KOMHATHOM Temmeparype B TedeHHe HOUH. TCX-MOHMTOPHHI MOKa3aj, HYTO
peakuusi 3aKOHYMJIACh, B TMOJYYCHHYIO cMechb n00aBsuin 20 M1 BOXBI M OSKCTPArHpPOBAJIH
auxyopmeraHoM (30 mut x 2), opranudeckue ¢pasbl 0ObEAHHSIH, CYLIMIIN U YIAPUBAIH, TTOJTydast
CBIPOI MPOAYKT, KOTOPBIH pa3feisyii MEeTOJAOM KOJIOHOYHON xpomatorpaduu, nmonydas 0.85 r
NPOAYKTA.

IMonyuenne coenunenus 3i: B 5 mn JIM®A nepememmsanu coequnenue 3h (0.85r, 2.6
MMOJIb), kapOoHat kanus (718 mr, 5.2 mmons) u 2,4-nquauTpodenmmruapokcrnamud (0.78 r, 3.9
MMOJIb) TIPU KOMHATHOH Temneparype B TedeHne S5 udacoB. TCX-MOHUTOPHMHI MOKa3al, 4TO
peakuusi 3aKOHYMJIACh, B TMOJYYCHHYIO cMechb n00aBsuin 20 M1 BOXBI M SKCTPArHPOBAIH
muxyiopmeranoM (20 ma X 3), u opraHudeckue (aspl OOBENUHSIIM, CYIIMIN M YIapUBAJIH,
NOJTy4ast ChIPOH MPOAYKT, KOTOPBIH Pa3Iessiii METOIOM KOJIOHOYHOM XpoMaTtorpadu, noydas
0.73 r npoaykTa.

IMonyuenue coenmuenus 3j. Coemmnrenne 31 (0.73 1, 2.1 MMOJb), YKCYCHYIO KHCIIOTY
(120 wmr, 2.1 mmonb) u mapadopmanbaerun (0.23 r, 2.52 MMOIb) KUISTHIIN B TOJyOJe 2 Haca.
TCX-MOHUTOPUHTI TMOKa3aJ, YTO peakuus 3akoHuujach. IlonyueHHyI0 cMech ymapuBaiu, B
octaTok n00aBisui 10 MIT BOZBI M SKCTPArupOBAIN AUXJIOPMETaHOM (20 M1 X 3), opraHu4YecKue
¢da3pl 0OBEMUHSIN, CYIIMJIM WM YHAPUBAIH, IOJy4ast ChIPOH MPOIYKT, KOTOPBIM pas3essiiu
METOZIOM KOJIOHOUHOM XpomaTorpaduu, nmosnydas 0.45 r nmponykra.

IMonydenue coenunenus 3k: B 3 mu pactopa T3P B sTUnanerare mpoBOIUIN PEAKIIUIO
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coenuaeHus 3j (450 mr, 1.27 mmonsp) u coenuHenus 2a (660 mr, 2.54 mmons) npu 100°C B
TedeHue 3 4YacoB B TIEePMETHUYHO 3aKpbITOM peakTope. llomydeHHyr0 cMmech Oxya)aany,
pa3baBisin  HackieHHbIM pacTBopoM NaHCOs; u 3aTeM 3KCTParupoBajyl STHIIALIETATOM.
Oprannueckne a3pl OOBEOUHSIN, CYLIMIH, YIIAPUBAIN M PA3AESSUIM METOJIOM KOJIOHOUHOM
xpomarorpaduu, nojiyuas 290 mr npoaykra. ESI-MS m/z 602.2 (M+H)".

IMonyuenne coenunenus 1-7: B 5 mn JIMA nposogmnm peakunto coeauneHust 3k (290
mr, 0.48 mmounb) u xnopuna gutas (50 mr, 1.18 mmons) mpu 100°C B Teuenne 3 vacos. Ilocne
OKOHYAaHMsI peakuuu cmecb pasdaemsumm 10 M Bomel M Ao0aBisiim  2H.  pacTBOP
XJIOPUCTOBOAOPOAHON KuCOThL, moBons pH no 5-6. IlonyueHHyrO cMech (UIBTPOBAIH, H
TBEpAbI 0CA/0K CyIIMIU B BakyyMe, nojy4asi 187 mr npoaykra. 'H-SIMP (400 MI'u, CDCls) &:
7.05-7.15 (M, 3H), 7.00-7.02 (z, 1H, J = 8.0 I'y), 6.94-6.98 (M, 1H), 6.81-6.85 (m, 1H), 6.65-6.67
(n, 1H, J=8.0 '), 5.80-5.82 (», 1H, J = 8.0 I'm), 5.38-5.42 (m, 1H), 5.13 (c, 1H), 4.96-5.00 (m,
1H), 4.21-4.27 (m, 2H), 4.02-4.06 (M, 1H), 3.61-3.67 (m, 2H), 3.22-3.25 (m, 1H), 2.84-2.91 (m,
1H), 0.44-0.47 (m, 4H); ESI-MS m/z (M+H)" 512.2.

Bapuant ocymectsnenus 4: Ilonyuenue coenqunenus -8
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IMonydenue coenuuenusi 4b: B 30 mMn numeruincynbPoOKCHIA TPOBOIMIH PEAKIUIO
coennaeHus 4a (2.24g, 28.7 mmounp), Opomuukionponana (3.47 r, 28.7 mmosb) u T-OyTokcunaa
kamms (3.22 1, 28.7 mmonb) npu 80°C B Teuernne Houu. [ToNydeHHYI0 CMeCh OXJIaXKIaiId A0
KOMHATHOH Temreparypsl U nodasysiin HaceleHHb pactBop NaHCOs, racs peakuuro, 3aTeM
skcTparupoBanu stuianeratoM (50 mu x 3). Opranuueckue (aspl OObEAMHSIN, MPOMBIBAIIH
HACBIIIIEHHBIM PAaCTBOPOM XJIOPWAA HATPHs, CYLIMJIM W yIapUBaJIH, Nojydas 2.8 T JKenTou
KUIKOCTH. E€ NCnop30Bany HanpsAMyrO B CIEAYIOLIEH CTaauu.

IMonyuenne coenmuenust 4c: B 20 mu terparunpodypanac oenunenue 4b (1.60r, 13.6
MModb), pramumun (2.39 1, 16.2 mmons), Tpudennndochun (5.34 r, 20.4 MMOJIb) M H30TIPOITHI
azonukapookcunar (4.12 r, 20.4 MMOJIb) pearupoBaiy NPy KOMHATHOHN TeMIiepaTtype B TeUeHHUE
HOuH. B monydeHHyro cMech 10OaBIsUIM BOAY, Tacs PEakIHio, U SKCTParupoOBaIN STHUIALETATOM

(20 Mt x 3). Opranuueckue ¢a3bl OObEAMHSIN, TPOMBIBAIN HACBIIIEHHBIM PACTBOPOM XJIOPUAA
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HATpUsl, CYIIWJIM W yHApHUBAIH, MOJy4as CbIPOM NPOAYKT, KOTOPBIA pPasfesii METOAOM
KOJIOHOYHOH Xpomatorpaduu, moiydas 2.4 r MacIssHUCTOrO mpoaykra. Ero ucmnosb3oBaiu
HAIpPsIMYIO B CJIEAYIOLIEH CTa uu.

IMonyuenne coenunenust 4d: Coenmnenue 4c (2.40 r, 10 mmonb) pactBopsid B 30 mi
METaHOJIa, TO0ABISIN 2 T THAPA3HH THApaTa, U MOJYYEeHHYI CMech BbinepkuBaimu npu 75°C B
TedeHue 2 yacoB. TCX-MOHUTOPUHT MOKa3ajl, YTO peakius 3akoH4myiace. CMech OXJaxaanu u
¢unbTpoBan. PUIBTPAT yIAPUBAIN U PACTHPAIN OCTATOK B AMSTUIOBOM 3¢dupe. TloxyueHnyro
cMech GubTpoBaH, punsrpar cymuny, noiydas 1.04 r ceiporo mpoaykra. Ero ncnosis3oBanu
HAIpPsIMYIO B CJIEAYIOLIEH CTa uu.

IMonyuenue coemunenusi 4e: B 10 mn guxjopmerana mepeMemnBaiu coeanHenune 4d
(420 wr, 3.6 mmoub), Coenunenue 3g (864 mr, 2.4 mmons), HATU (1.37 1, 3.6 mmounib) u TOA
(720 mr, 7.2 MMOJIb) TIPH KOMHATHOH TeMriepatype B TeueHre Houu. TCX-MOHUTOPHHT MOKa3al,
YTO peakiys 3aKOHYWIACh. B monyueHHy0 cMmech n00aBmsiin 30 MJI BOABI M SKCTPArHPOBAIU
auxyopmeraHoM (30 mut x 2), opranudeckue ¢pasbl 0ObEAHHSIH, CYLIMIIN U YIAPUBAIH, TTOJTydast
CBIPOH MPOAYKT, KOTOPBIA pa3Aessiivd Ha IUIAaCTUHE C CUiuKareneM, nosydas 900 Mr npoaykra.
ESI-MS m/z (M+H)"344.1.

IMonyuenne coenunenus 4f: B 5 mn IM®A nepememusanu coequnenne 4e (900 mr, 2.4
MMOJIb), kapOoHat kanus (1.08 r, 7.8 mmounb) u 2,4-auauTpodenmnruapokcunamus (780 wmr, 3.9
mmonb) mpu 60°C B TeueHue S5 wacoB. B mosydeHHyro cmech noOamimsii 20 Mu BOABI |
SKCTPArupoBasid aAuxjopmeranoM (20 mu X 3), opranudeckue a3bl OObEAMHSIN, CYLIMIA U
yHnapuBaau, MOJy4as CbIPON MNPOAYKT, KOTOPBIA pas3fessuld Ha IUIACTUHE C CHJIMKArelseM,
nosy4ast 120 mr npoaykra.

IMonydenue coenunenus 4g: Coenunenue 4f (120 mr, 0.33 MMOJIb), YKCYCHYIO KHCIIOTY
(36 mr, 0.06 mmounb) u mapadopmanpaerun (100 mr, 1.1 MMOJIB) KUIIATHIM B TOJyOsIe 6 YacOB.
[TonyueHHyr0 CcMecCh ymapuBaid, B OCTaTok mobaBmsiii 10 My BOABI M 3KCTParupoOBaU
auxyopMeraHoM (20 mut x 3), opranudeckue ¢paspl 0ObEIHHSIH, CYLIMIIN U YIAPUBAIH, TTOJTyYast
CBIPOH MPOJYKT, KOTOPBIN pa3AessyId Ha MJIACTUHE C CUJIMKAresnem, noiay4das 85 mMr npoaykra.

IMonydenue coenunenus: 4h: B 2 mu pacteopa T3P B sTunanerare mpoOBOIUIN PEAKIIUIO
coenuaenus 4g (85 mr, 0.23 mmonb) u coenunaeHus 2a (90 mr, 0.34 mmons) mpu 100°C B
TeUEeHHe 3 4YacoOB B TEePMETHYHO 3aKpPBITOM peaktope. llonydeHHyr0 CMech OXIakaamu,
pa30aBisIM  HACBIIIEHHBIM pPAaCTBOPOM OHKapOOHaTa HATpUs W 3aTeM OSKCTPArHpOBaIU
stunaneratoM. Opranuueckue ¢aspl OOBENUHSUIM, CYIIMJIN WM YIAPUBAIHK, 3aTeM pa3felisuiv
OCTaTOK METOJIOM KOJIOHOUHOH xpomarorpaduu, noxyyast 20 Mr mpoaykra.

IMonyuenne coenunenus 1-8: B 1 mu JIMA nposonuim peakiuro coenuHerns 4h (20 wmr,

0.03 mmonb) u xjopuga jgutus (50 mr, 1.18 mmonb) mpu 100°C B Teuenmne 3 uacos. Ilocne
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OKOHYAaHMs peakuuu cmech pasdasmsumm 10 M Boxbl W fo0aByisi  2H.  pacTBOp
XJIOPUCTOBOAOPOAHON Kuciothl, moBons pH no 3-4. IlonyueHHyrO cMech (QUIBTPOBAIH, H
TBEp/bI 0CAOK CYLIMIM B BaKyyMe, mojaydas 5 mr mpoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.02-7.12 (M, SH), 6.85 (M, 1H), 6.77 (m, 1H), 581 (x, 1H, J = 7.6 I'u), 5.43 (M, 1H), 5.20 (c,
1H), 5.10 (m, 1H, J =12.8 T'), 4.25 (», 1H, J = 12.8 T'm), 4.06 (n, 2H, J = 14 T'm), 3.31 (m, 1H),
2.73 (1, 2H, J = 6.8 T'), 1.95 (M, 1H), 0.89 (m, 2H), 0.56 (m, 2H); ESI-MS m/z (M+H)" 528.1.

Bapuant ocymectsienus S: Ilonyuenue coenunenus 1-14
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IMonyuenne coenunerns Sb: B JIXM nepemermmBanu coeaunenue 1d (360 mr, 1 Mmmorb),

coennaenune Sa (116 mr, 1.2 mmons), TOA (303 mr, 3.0 mmons) u HATU (570 mr, 1.5 mmorb)

IpU KOMHATHOHW TeMIepaType B TEUYEHHE HOYH, 3aTeéM pPa30aBJsUId BOJIOW M HKCTPArMPOBAIIH
muxynopmeraHoM. Opranudeckue (aspl OOBETUHSUIM, TPOMBIBAIN HACBHIIIEHHBIM PacTBOPOM
XJIOpUJla HATpus, CYLIWIM U YyNapuBajH, 3aTeM pasfessii OCTaTOK METOJOM KOJIOHOYHOM
xpomarorpaduun, noaydas 320 Mr Georo TBEpAOro BEILIECTBA.

IMonyuenne coemunenus Sc: Coempunenue Sb (320 mr, 0.73 MMoJb) pacTBOpsUTH B 4 MII
AXM, noGamsmu 1 v TOYK u mposommmm peakmumro npu 0°C B TedyeHHe 6 4Hacos.
IMonydyennyro cmech cymuiu, nobasmsuin 1H. pactBop NaOH, noBonst peakiuro cpenbl A0
HIEJIOYHOH, U 3KCTparupoBajn cMechio auxjopmeran/iPrOH. Oprannueckue $azpl 00beTUHSIIH,
IIPOMBIBAJIM HACBIIIEHHbIM PACTBOPOM XJIOPHMJA HATPUS, CYLIMJIM U yHapusaiy, noaydas 195 mr
MAaCJISIHUCTOTO IPOAYKTA, KOTOPBIN HAIPSIMYIO HCIIOJIb30BAIN B CIEAYIOLIEH CTaguu.

Ionyuenne coenunenns Sd: Coemunenue Sc (195 mr, 0.57 MMoub) pacTBOpsUTH B 5 Ml
tojyonsa, nobasysuiu 30 mr mapadopmanbaerua u 100 Mr yKCyCHOH KHCIIOTBI, 3aTEM MTPOBOAMITH
peaxuuto npu 100°C B Teuenue 3 yacos. [lonyueHHyI0 cMech yapuBaiu U pa3Aelisii METOI0M
TOHKOCJIOHHON XpoMmaTorpadun, nonaydas 130 mMr npoaykra.

ITonyuenue coenunenus Se:. B pactBope T3P B sTuianerate NpOBOAMIM PEAKLHIO
coequaenuss 5d (130 mr, 0.37 mmounb) u coequaenus 2a (114 mr, 0.5 mmons) npu 100°C B
TedeHue 3 4YacoB B TIEePMETHUYHO 3aKpbITOM peakTope. llomydeHHyr0 cMmech Oxya)aany,

pa30aBisUIM  HACBIIEHHBIM pPAaCTBOPOM OuKapOOHaTa HATpUA W 3aTeM OSKCTPArHpOBaIU
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stunaneratoM. Opranuueckue ¢aspl OOBENUHSUIM, CYIIMIN W YIAPHBAIHU, 3aTeM pa3ieisuiua
OCTaTOK Ha IUIACTHHE C CUJIMKareseM, nosaydas 130 mr npoaykra.

IMonyuenne coemunenus 1-14: B 1 mn JIMA npoBoaniu peakuuto coenuHenus Se (130
mr, 0.23 mmounb) u xaopuna gutas (50 mr, 1.18 mmons) mpu 100°C B Teuenne 3 vacos. Ilocne
OKOHYaHMs peakuuu cmecb pasdaBmsumt 10 Mim Bomel M gobaBmsiim  2H.  pacTBOP
XJIOPUCTOBOAOPOAHON Kuciothl, moBons pH no 3-4. IlonyueHHyrO cMech (QUIBTPOBAIH, H
TBEpAbI 0CAaNOK CYIIMIH B BakyyMe, monydas 35 mr npoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.03-7.11 (m, 4H), 6.94 (M, 1H), 6.82 (m, 1H), 6.67 (m, 1H), 5.78 (g, 1H, J =7.6 '), 5.43 (1, 1H,
J=128Tm), 5.19 (1, IH, J =7.6 I'n), 5.12 (¢, 1H), 493 (n, 1H, J = 13.2 '), 4.56 (n, 1H, J =
13.6 '), 4.08 (n, 1H, J =14 T'), 2.24 (m, 1H), 2.13 (m, 3H), 0.54 (1, 2H, J = 8.0 '), 0.34 (M,
2H); ESI-MS m/z (M+H)" 508.2.

Ilo anamorm4yHbIM METOJHUKaAM ObLIH CUHTEC3UPOBAHbBI CJICAYIOIIHUE COCTUHCHUA !

Coenunenue Crpyxrypa LCMS ([M+H]") | Yucrora

OH O
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OH O
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Bapuant ocyuectsienus 6: I[lonyuenue coenunenus I-65

I-10 488.2 93%

H NG\
o NH SN, N

OBn O
OBn O
3g [E ] o) N X N 2a
<>—NH2 HCl O " N _— 7N e W\i\(‘l\
H
6a 6b 6c 6d

oii”(i/@ oW

N N N
N N) —_ \ N‘N)
A L0
F S P S
6e 1-65
ITonyuenne coenuHeHust 6b: B 5 Mu auxnopMeTana nepeMernBany coeaunenue 6a (600

mr, 2.13 mmonb), coenunenue 3g (280 wmr, 2.34 mmoins), HATU (1.21 r, 3.20 mmone) u TOA
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(850 Mr, 8.5 MMOJIB) IPH KOMHATHOH TeMriepatype B TeueHre Houu. TCX-MOHUTOPHHT MOKa3al,
YTO peakiysl 3aKOHYHMJIACh, B MOJYYEHHYIO CMech 100aBisuid 20 MII BOIBI M SKCTPArHPOBAIIH
muxyopmeraoM (30 mi x 3). Opranndeckue ¢pa3pl OOBEIUHSIIN, CYIINUIA U YIAPUBAJIH, TIOIyYast
CBIPOI MPONYKT, KOTOPBIN pa3Aessuii METOJAOM KOJIOHOYHOU xpomartorpaduu, moiydas 455 mr
NPOAYKTA.

[Monyuenne coemunenus 6¢: B 15 man JIM®PA nepememmBanu coenuneHne 6b (455 wr,
1.46 mmonb), kapOonat kamust (543 mr, 4.38 mMonb) u 2,4-nuHUTpOodeHnIrnApoKkcuiIaMut (392
mr, 2.19 mmonb) nmpu komMHaTHOW Temmeparype 16 uwacoB. TCX-MOHHTOPUHI MOKa3aj, HTO
peakuusi 3aKOHYMJIACh, B TMOJYYEHHYIO cMechb noOaBisuii 20 Ml BOIOBI M SKCTPArHpPOBAJIH
auxyopmeraoM (20 mi x 3). Opranndeckue ¢pa3bl OOBEIUHSIN, CYIIUIN U YIIAPUBAJIH, MOJTyYast
CBIPOH MPOAYKT, KOTOPBIA pa3Aessiiv Ha IUIACTHHE C CUiuKareneM, nosydas 200 Mr npoaykra.
ESI-MS m/z (M+H)"326.1

IMonyuenue coenunenus: 6d: Coenunenue 6¢ (200 mr, 0.62 MMOJIb), YKCYCHYIO KUCJIOTY
(200 wr, 3.3 mmonb) u napadopmansaerun (18 mr, 0.62 Mmmonp) kumstuan B 10 M tonmyosna 2
yaca. TCX-MOHUTOPHHT MOKA3aJI, YTO pPeaKLns 3aKOHUMIAch. [IoyueHHy0 cMech yrapuBaii, B
octaTok 100aBisui 10 MJI BOABI M SKCTparupoBaiy quxiopmeradoM (20 mi x 3). Opranudeckue
¢da3pl OOBEMUHSIIN, CYIIMJIU WU YHAPUBAIH, IOJyYasl ChIPOM MPONYKT, KOTOPBIH pasfesuiu
METOJIOM KOJIOHOYHOH xpomarorpaduu, nonyuas 190 mr npoaykra. ESI-MS m/z (M+H)"338.1

ITonyuenue coenunenus 6e: B 3 mu pactBopa T3P B sTUnanerare NpOBOIMIN PEAKLIUIO
coequaenus 6d (190 mr, 0.56 mmonb) u coenunenus 2a (223 mr, 0.84 mmonp) npu 100°C B
TeyeHne 1.5 YacoB B TrepMETHYHO 3aKkpbITOM peaktope. llonyueHHyr cMech OXIJaKIalu,
pa30aBIsUIM BOJOW M 3aT€M 3KCTparupoBaitu stuianeraroM. Opranudeckue (aspl oObeIUHSIH,
CYLIWJIM U yHapUBAJIU, 3aTEM PA3JEsaid OCTATOK Ha IJIACTHUHE C CUJIMKarejaeM, nojy4vas 227 mr
NPOAYKTA.

IMonyuenne coemunenus 1-65: B 5 mn JIMA npoBoaniu peakuuio coemuHenus 6e (227
mr, 0.4 mmoub) u xnopuaa nutus (86 mr, 2.0 mmons) npu 100°C B Teuenne 3 wacos. Ilocne
OKOHYAaHMs peakuuu cmech pasdasmsumm 10 M Boxbl W fo0aByisi  2H.  pacTBOp
XJIOPUCTOBOOPOAHON KuCHOThI, moBonss pH mo 5-6. IlonyueHHyrO cMech (QUIBTPOBAIH, H
TBEpAbI 0CA0K CyIIHIN B BakyyMe, nojyyast 100 mr npoaykra. 'H-SIMP (400 MI'u, CDCls) &:
7.10 (m, 3H), 6.99 (m, 2H), 6.84 (m, 1H), 6.70 (M, 1H), 5.75 (n, 1H, J =7.6 T'u), 5.40 (g, 1H, J =
15.2), 5.14 (c, 1H), 4.82 (n, 1H, J = 12.8 T'm), 4.25 (n, 1H, J = 12.8 T'y), 4.04 (», 1H, J = 14.0
'), 3.76 (m,3H), 2.98 (M, 2H), 2.54 (¢, 1H), 2.05-2.15 (m, 6H); ESI-MS m/z (M+H)"494.1.

Bapuant ocymectsnenus 7: Ilonyuenue coenqunenus [-66
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IMonyuenne coenuHenust 7b: B 10 mu guxmopmeraHa mepeMeUIMBAIN COCAMHEHHE 7a
(250 wmr, 1.82 mmonb), coenuHenne 3g (465 mr, 1.65 mmons), HATU (941 mr, 2.48 mmoub) 1
TOA (660 mr, 6.6 MMOJIb) IpU KOMHATHOH Temreparype B TedeHne Houu. TCX-MOHHTOPUHT
MOKa3aji, 4YTO peakus 3aKOHYHMJIACh, B MOJYYEHHYID cMech noOapysimu 20 M BOXOBI H
sKCTparupoBanu nuxiaopmeraHoM (30 mn X 3). Opranudeckue (aspl OOBEIUHSIIN, CYLIWIA U
yIapuBaJId, TOJy4as CbIPOH TPOAYKT, KOTOPBIA pasfeNsyli  METOJOM  KOJOHOYHOU
xpomarorpadumn, noaydas 430 Mr npoaykTa.

IMonyuenne coemunenus 7c¢: B 15 man JIM®PA nepememmBanu coenunenue 7b (430 wr,
1.30 mmoub), kapbonat kanus (538 mr, 3.9 Mmoune) u 2,4-muHUTpOdeHITHApOKCHIaMuH (391
mr, 1.96 mmonb) nmpu komHaTHOW Temmeparype 16 uwacoB. TCX-MOHHTOPHHI MOKa3aj, HTO
peakuusi 3aKOHYMJIACh, B TMOJYYEHHYIO cMech A00aBism 20 MJI BOABI M HKCTPArHPOBAJIH
auxyopmeraoM (20 mi x 3). Opranndeckue ¢pa3bl OOBEIUHSIN, CYIIUIN U YIIAPUBAJIH, MOJTyYast
CBIPOM MPOAYKT, KOTOPBIM pa3fessijii Ha IUIACTUHE C CUJIMKaresem, nojay4das 220 Mr npoaykra.
ESI-MS m/z (M+H)"344.1

Ionyuenne coenuuaenus 7d: Coenunenne 7¢ (220 mr, 0.64 MMOJIb), YKCYCHYIO KHUCIIOTY
(200 wr, 3.3 mmonb) u napadopmansaerun (20 mr, 0.64 Mmonb) kursaTwm B 10 M Tonyona 2
yaca. TCX-MOHUTOPHHT MOKA3aJI, YTO pPeaKLns 3aKOHUMIAch. [IoyueHHy0 cMech yrapuBaii, B
octaTok no0aBisui 10 MJI BOABI M SKCTparupoBaiu auxsuopmeranoM (20 mi x 3). Opranudeckne
¢a3pl OOBENUHSNIN, CYIINWIN U YHIAPUBAIM, TOJy4Yash CHIPOH MPOIYKT, KOTOPBIH pa3mersuid Ha
IUTACTHHE C CHJIMKArenem, nojy4das 165 mr npoaykra. ESI-MS m/z (M+H)" 356.1

ITonyuenue coenunenus 7e: B 3 mu pactBopa T3P B 3Tunanerare npoBOAUIN PEAKLIHIO
coequaenus 7d (165 mr, 0.46 mmonb) u coenunenns 2a (184 mr, 0.70 mmosp) npu 100°C B
TeyeHne 1.5 YacoB B TrepMETHYHO 3aKpbITOM peaktope. llonyueHHyr cMech OXJaKIalu,
pa30aBIsUIM BOJOW M 3aT€M 3KCTparupoBaiu stuianeratoM. OpraHnueckue (asbl OObeAHSIIH,
CYLIWJIM U yHapUBAJIU, 3aTEM Pa3Jesaid OCTAaTOK Ha IJIACTHUHE ¢ cuiMkarejaeM, noaydas 100 mr
NPOAYKTA.

IMonyuenne coemunenus 1-66: B 3 mn JIMA npoBoaniu peakuuto coenuHenus 7e (100
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mr, 0.17 mmounb) u xnopuna gutust (35 mr, 0.83 mmons) npu 100°C B Teuenne 3 vacos. Ilocne
OKOHYAaHMs peakuuu cmech pasdasmsumm 10 M Boxbl W fo0aByisi  2H.  pacTBOp
XJIOPUCTOBOAOPOAHON KuCOThL, moBons pH no 5-6. IlonyueHHyrO cMech (UIBTPOBAIH, H
TBepAbI 0CaNOK CYIIMIH B BakyyMe, ronydas 45 mr npoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.11 (M, 3H), 6.96 (M, 1H), 6.82 (m, 1H), 6.63 (m, 1H), 598 (5, 1H, J =9.2 I'u), 5.39 (M, 1H),
5.02-5.12 (m, 2H), 4.23 (g, 1H, J = 12.8 T'my), 4.06 (n, 1H, J = 14.0 '), 2.39-2.49 (m, SH),
ESI-MS m/z (M+H)"512.1.
Bapuant ocymectsienus 8: Ilonyuenue coeaunenus 1-77
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IMonyuenne coenunenust 8b: B 10 mu guxmopmeraHa mepeMeUIMBaINd COCAMHEHHE 8a
(250 wr, 2.5 mmoib), coenunenne 3g (705 mr, 2.5 mmons), HATU (1.19 1, 3.1 mmonp) u TOA
(1.01 r, 10.5 MMoub) IPU KOMHATHOH TeMmiepaType B TeueHue Houd. TCX-MOHUTOPHHT MOKa3al,
YTO peakiysl 3aKOHYHMJIACh, B MOJYYEHHYIO CMech 100aBisuid 20 MII BOIBI M SKCTPArHPOBAIIH
muxyopmeraoM (30 mi x 3). Opranndeckue ¢pa3bl OOBEIUHSIIN, CYIIUIN U YIIAPUBAJIH, MOJTyqast
CBIPOH MPONYKT, KOTOPBIN pa3Nessuii METOJOM KOJIOHOYHOU Xpomartorpaduu, mosaydas 780 mr
NPOAYKTA.

IMonyuenne coemunenus 8c: B 10 man JIM®PA nepememmBanu coenunenue 8b (780 wr,
2.5 mmonb), kapoonat kanust (1.04 r, 7.5 mmone) u 2,4-nuHuTpodeHunaruapokcunamud (752 mr,
3.8 MMob) mpu koMHaTHOH Temmepatype 16 wacoB. TCX-MOHHUTOPUHT TMOKAa3aj, YTO PEAKIIHS
3aKOHYMJIACH, B TMOJyYEHHYIO CMeCh 100aBIsu 20 MJI BOIBI U SKCTPArupOBaJIH JUXJIOPMETAHOM
(20 ma x 3). Oprannueckue (azpl OObEIUHSIN, CYIIWIA U YIAPUBAIN, TIOTy4Yasi CIPOH MPOAYKT,
KOTOPBIA pa3iesuid Ha TUTACTUHE ¢ cujukareneM, monydass 390 mr mpoaykra. ESI-MS m/z
(M+H)"326.1.

IMonyuenue coenunennst 8d: Coenunenne 8¢ (390 mr, 1.2 MMOJIb), YKCYCHYIO KUCJIOTY
(500 mr, 8.3 mmonb) u napadopmansaerun (36 mr, 1.2 Mmonp) kumsituan B 10 mn Tonyona 2
yaca. TCX-MOHUTOPUHT MOKA3aJ, YTO PeaKLUs 3aKOHYMIIAch. [1oyueHHYI0 CMeCh yrapuBaii, B

octaTok 100aBisui 10 MJI BOABI M SKCTparupoBaiy quxiopmeradoM (20 mi x 3). Opranudeckue

¢a3pl OOBENUHSNIN, CYIINWIN U YHAPUBAIU, TOJy4Yash ChIPOH MPOIAYKT, KOTOPBIH pa3mersuid Ha
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IUTaCTHHE C CHMKarenem, nojy4das 280 mr npoaykra. ESI-MS m/z (M+H)" 338.1

ITonyuenue coenunenus 8e: B 1.5 ma pactopa T3P B sTunanerate npoBOAUIN PEAKLIHIO
coequaenus 8d (99 wmr, 0.30 mmonb) u coenunenus 2a (117 mr, 0.45 mmons) mpu 100°C B
TeueHHe 1.5 4acOoB B TepMETHYHO 3aKPBITOM peakTope. llonydeHHyr0 CMeCh OXJIaKIamu,
pa30aBIsUIM BOJOW M 3aT€M 3KCTparupoBaitu stuianeraroM. Opranudeckue (aspl oObeIUHSIH,
CYLIWJIM U yHapUBAJIU, 3aTEM Pa3Jesaid OCTATOK Ha IJIACTHUHE C CUIMKarejaeM, noaydas 150 mr
MPOAYKTA.

IMonyuenne coemunenus 1-77: B 3 mn JIMA npoBoaniu peakuuto coenuHenus 8e (150
mr, 0.26 mmoub) u xaopuna gutas (70 mr, 1.66 mmounb) npu 100°C B Teuenne 3 vacos. Ilocne
OKOHYAaHMs peakuuu cmech pasdasmsumm 10 M Boxbl W fo0aByisi  2H.  pacTBOp
XJIOPUCTOBOAOPOAHON KuCOThL, moBons pH no 5-6. IlonyueHHyrO cMech (UIBTPOBAIH, H
TBEpAbI 0CaNOK CYIIMIH B BaKyyMe, monydas 75 mr npoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.13-7.14 (m, 3H), 7.1-7.03 (n, 2H, J = 8.0), 6.84-6.88 (M, 1H), 6.70-6.72 (n, 1H, J = 8.0),
5.81-5.83 (m, 1H, J = 8.0), 5.42-5.44 (M, 1H), 5.15 (¢, 1H), 4.84-4.87 (m, 1H), 4.29-4.32 (M, 1H),
4.06-4.09 (m, 1H), 2.09-2.19 (M, 7H); ESI-MS m/z (M+H)"494.1.

ITo aHanormyHON METOANKE OBLIM CHHTE3UPOBAHBI CIEAYIOIINE COCTUHEHHUS:

Coenunenue Crpykrypa LCMS ([M+H]") Yucrora
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Bapuant ocymecteienus 9: Ilonyuenue coenunenus I1-5
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IMonyuenne coenunenus 9b: B cmecu [IM®PA (7.5 mu) u tonyona (7.5 M) mpoBOIuIn
peakuuro coenuHerns 9a (250 mr, 2.02 mmonb), ¢ranesoro anruapuna (300 mr, 2.02 MMoIb),
tprsTIiiaMuHa (408 mr, 4.04 mmons) ipu 130°C B Teuenue 5 yacos. TCX-MOHUTOPUHT MOKa3al,
YTO peakUus 3aKOHYMIACh, B IMOJIyYEHHYIO CMECh NO0aBIISIM BOAY, NepememnBaid 1 dac u
¢unbTpoBaH, monyyas 332 Mr Georo TBEPAOTrO BEIIECTBA, KOTOPOE HANPSMYIO HCIIOIb30BAIH
B CJENVIOLIEH CTaAuU.

IMonyuenne coenunenust 9¢: Coenunenne 9b (332 mr, 1.53 MMoib) U qUMeTHIIALIETAND
opomaueranpaeruna (517 mr, 3.06 mmonb) pacteopsiim B 15 ma JIMA, Harpesnamu no 40°C,
3areM pnobOaensm Tper-Oyrokcua kamust (294 wmr, 3.06 MMOJb), W TOJIYYEHHYIO CMECh
nepemeinany npu 40°C B TeueHue 5 yacoB. CMech OXJIaXkalu 10 KOMHAaTHOW TeMIepaTypel,
noGassiy 10 M1 BOIBL, Tacs peakLuio, JOOABIISIIN JICASHY0 YKCYCHYIO KUCIOTY, nosoas pH =
3-4, sKCTparupoBajIM STUJIALIETATOM, CYLIMJIH, YIIAPUBAIH, U Pa3fessd METOJOM KOJOHOYHOMN
xpomarorpadun, noaydas 265 Mr npoaykTa.

IMonyuenne coenunenust 9d: Coennnenue 9¢ (265 mr, 0.87 mmounb) pactBopsiii B 30 M
METaHOJIa, TO0ABISIN 2 T THAPA3HH THApaTa, U MOJYYEeHHYI CMech BbinepkuBaimu npu 75°C B
teueHre 2 4acoB. TCX-MOHUTOPHUHT MOKa3aj, 4TO peakius 3akoH4Ymnach. [lonydeHHyo cMmech
oxnaxzaatn W QuiapTpoBanu. PUIBTPAT yHApUBAIM U PACTUPATU B IOUSTHUIOBOM 3dHpe.
[Tonyuennyro cMech GUIABTPOBANH, U GUIBTPAT CYLIWIH, MOy4as 96Mr cbiporo npoaykra. Ero
UCIMOJb30BAIN HAPAMYIO B CIEAYIOLIEH CTaAUHU.

IMonyuenne coemmuenust 9e¢: B JIXM nepememuBanmu coeaunenue 1d (137 wmr, 0.38
mMModb), coequHenne 9d (96 mr, 0.55 mmomnb), TOA (115 mr, 1.14 mmons) u HATU (289 wr,
0.76 MMoONb) TpH KOMHATHOH TeMIlepaType B TeUeHHe HOYH, 3aTeM pa30aBisuId BOIOH H
SKCTparupoBani  auxjopmeraHoM.  Opranmdeckne  ¢a3bl  OOBEAMHSIN,  POMBIBAIU
HaCBILIEHHbIM PAacTBOPOM XJIOpUAA HATPHs, CYLIWIN U YNapUBalIM, 3aTeM pasAelsiid OCTaTOK
METOJIOM KOJIOHOYHOM XpomMaTorpaduu, nmosuydast 155 mr npoxaykra.

IMonyuenne coenunenus 9f: K coenunaenuto 9¢ (155 mr, 0.3 mmousp) nodasmsun 18 mn



52

AIETOHUTPUJIA W 3 MJT BOJbI, TIOJYYEHHYIO cMech HarpeBaiu o 60°C, mo karmisim noOaBiisuiu
MeTaHcyb(okucnoTy (8 mr, 0.9 Mmoinp) u nepemernnsaini 6 yacoB. TCX-MOHUTOPHHT MOKa3al,
YTO peakLusl 3aKOHYMWIACh. B mosyueHHy cMech 10OaBJsUTM BOIHBIA pacTBOp OmkapOoHarta
HaTpusi 1O CnabOoINeNIOYHON peakiuH, YHapuBaId M HSKCTPAruPOBAIHM  AHXJIOPMETAHOM.
Opranmueckne (a3pl OOBENUHSIIM, CYIIMIH, YHAPUBAIA W Pa3lesUIM Ha IUIACTHHE C
CHITMKaresiem, nojy4dast 60 Mr 6e0ro TBEpAOro BEIIEeCTBA.

Ilonyuenue coenunenust 9g: B pactsope T3P B sTHianerate NpOBOAWIM PEAKLIHIO
coequaenuss 9f (60 wmr, 0.17 mmonp) u coemuHenus 2a (69 wmr, 0.26 mmons) mpu 100°C B
TedeHue 3 4YacoB B TIepMETHYHO 3akpbiToM peaktope. I[lonmydeHHyl0 cmech OXJsa)aany,
pa3baBisin  HachllleHHBIM — pacTBopoM NaHCOs; ©  3KCTparupoBaid  STUJIALIETATOM.
Oprannueckne ¢a3bl OOBEOUHSIIM, CYLIWJIM M YHNApUBAJIH, 3aTeM pas3[eNsiil OCTATOK Ha
XUPAJIBHOU KOJIOHKE, NojTy4ast 15 Mr mpoaykTa.

IMonyuenne coenunenns [1-5: B 1 mu IMA npoBoamu peakuuio coenuHerns 9g (15 wmr,
0.025 mmonp) u xnmopuza qutust (10 mr, 0.24 mmons) npu 100°C B Teuenue 3 wacos. Ilocne
OKOHYAaHMs peakuuu cmech pasdasmsumm 10 M Boxbl W fo0aByisi  2H.  pacTBOp
XJIOPUCTOBOAOPOAHON Kuciothl, moBons pH no 3-4. IlonyueHHyrO cMech (QUIBTPOBAIH, H
TBEp/bI 0CAAOK CYLIMIM B BaKyyMe, mojaydast 5 mr mpoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.28-7.34 (M, 1H), 7.09-7.16 (m, 2H), 6.83-7.01 (m, 2H), 6.66-6.68 (1, 1H, J = 8.0); 6.56-6.59 (m,
1H), 5.77-5.90 (m, 1H), 5.28-5.37 (M, 1H), 5.02-5.18 (m, 1H), 4.61-4.71 (m, 1H), 3.91-4.17 (m,
3H), 3.59-3.68 (M, 1H), 2.95-3.07 (m, 1H), 0.23-0.89 (M, 4H); ESI-MS m/z (M+H)" 510.1.

ITo aHanormyHON MEeTOANKE OB CHHTE3UPOBAHBI CICAYIOIINE COCTUHEHHUS:

Coenunenue Crpykrypa LCMS ([M+H]") Yucrora
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Bapuant ocymectsnenus 10: [lonyuenue coenunenus 11-6
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IMonyuenne coenmuenust 10a: Coenunenne lc (388 mr, 1 mMmounb) pacTBopsid B 3 M
auxjopMeraHa, pobaBmsm 1 MI  TpUQTOPYKCYCHOH KHCJOTBL, M TIOJYYEHHYKO CMeCh
nepeMelnBaii Npu KoMmHaTHOH TeMrieparype 3 4aca. TCX-MOHUTOPUHT MOKa3aj, 4TO peakLus
3aKOHYMJIACH, B TIOJYUYEHHYIO CMECh HOOABISUIM 3H. pacTBOP THAPOKCHIA HaTpHsi, nosoas pH mo
9-10. Iony4eHHYIO CMECh SKCTPArHPOBAIU AUXJIOPMETAHOM, OpraHudeckre (ha3bl OObEeIUHSIIH,
NIPOMBIBAJIM HACBILIIEHHBIM PACTBOPOM XJIOPUA HATPUS, CYLIMIIU U yrapuBaiy, nojiy4as 270 mr
TBEPJIOTO BELIECTBA, KOTOPOE HAMPSMYIO HCIIOJIb30BAIN B CIIEAYIOIIEH CTaanH.

IMonyuenne coenuuaenus 10c: Coenunenune 10b (1.0 r, 7.8 Mmoup) pactBopsiian B 10 M
Oe3BogHOrO TerparunapodypaHa, 3areM atmochepy B KoJOe TPIDKIObI 3aMEHsUId Ha a30T.
[Monyuennyro cMech oxnaxkaanu a0 -78°C u mennenHo nodasnsm 2.5M pacTBop H-OyTHILTUTHS
(3.1 mn, 7.8 mmonb) B mHepTHOH atmocdepe azota. Ilocne nobaBineHHs MOJYYEHHYIO CMECH
NepeMeIBajIi MPU TOH Ke TeMIepaType B Te4YeHHe 2 4HacoB. 3aTeM J00aBIISIM MO KarisiM
ammun xiaopdopmuart (0.94 r, 7.8 mmous). [locie nodaBiieHus: CMeCh TIEPEMEINBAIH TP TOH Ke
TeMmIieparype B TeueHue 2 dvacoB, U TCX-MOHUTOPHUHI TOKas3ald IOJHOE MCUE3HOBEHUE

HUCXOOHOTI'O COCOHMHCHMUA. PeaKLII/IOHHYI-O CMECh BbLUIMBAJIU B HaCbILLIeHHbeI pacTBOp XJjiopuaa
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aMMOHHSI U 3KCTparupoBaiu stwnaneratoMm (15 ma x 3). Opranwmueckue ¢aspl 0ObeAHHAIN,
cymmiau Haj Oe3BOAHBIM CyNb(aTOM HATpUs W yHapuBaiM, nojydas 1.65 r MaciasHHCTOro
NPOAYKTA.

Ionyuenne coenunenust 10d: Coenunenue 10c (1.65 1, 7.8 MMonb) pacTBopsuin B 15 M
Oe3BogHOrO TeTparuapodypaHa U MemieHHO Aobaesiu 1M pacTBOp AUU300YTHITATFOMUHUN
rugpuna (11.7 ma, 11.7 mmons) npu -78°C B mHEpTHOH atMocdepe asora. Ilocne nobGasneHus
MOJIYYEHHYI0O CMeCh IIepeMELINMBAIM TPU TOW K€ TeMmIeparype B TeueHHe 2 YacoB.
TCX-MOHUTOPUHT TIOKa3ajl TMOJHOE HCYE3HOBEHHE HCXOOHOTO COEOUHEHHUs. PeakIMoHHYyIO
CMeCh BBUTMBAJIA B HACBILIEHHBIH PACTBOP XJIOPHAA AMMOHUS U SKCTPArupOBAN STHIIALIETATOM
(20 ma x 3). Oprannueckue (a3l OObSAMHSIN, CYIIUIN HaA OE3BOIHBIM CYJb()AaTOM HATPHUS U
ynapusainy, noyaydas 1.57 r MaciIstHUCTOrO NpOAyKTa.

Ionyuenne coenunenust 10e: Coenunenne 10d (1.57 r, 7.4 MMonb) pacTBopsui B 15 M
METaHOJIAa W JA00aBIsIM MOHOTHApAT N-TONyojcyibdokuciorelr (140 wmr, 0.74 wMMoOmb).
[TonyueHHyI0O CMeCh TiepeMeIlNBajIl MNP KOMHATHOH TeMmmeparype B TEUEHHE HOYU.
TCX-MOHUTOPUHT MOKa3ajJ IMOJIHOE HCYE3HOBEHHE HCXOIHOIO COEOMHEHHus. B moiyueHHYyRO
cMech T00aBIISIM HACHIEHHBIH pacTBOp OMkapOOHAaTa HATPUs IO HEHTpanbHOro 3HavYeHus pH,
3areM ynapuBaiu. OCTaToK pa3mersuid METOAOM KOJOHOYHOH xpomarorpaduu, nonyyas 0.86 r
JKEJITOTO MAaCJITHUCTOTO MPOIYKTA.

IMonyuenne coenunenus 10f: Coenunenne 10a (270 mr, 0.94 mmounp) u coenuaenne 10e
(255 wr, 1.13 mmonb) pacTBOpsUIM B 5 M anleToHUTpIIIa. B nHepTHON arMocdepe azoTa u mpu
-20°C pobasnsun mo kamisiM 1M pacTBop Tetpaxiyiopuna ojioBa B auxyiopmerane (1.4 mu, 1.41
mmodb). [locie noGasieHust cMech MepeMeInnBaIy Py TOH JKe TEMITEPaType B TEYEHHE 3 4aCOB.
B nosydeHHyr0 cMech 100aBIIsUTM HACKIIEHHBIA pacTBOp OMKapOOHATA HATPUS, MEePeMeIInBaIu
30 muHyT U pasnesnsn. Bognyto dasy skcrparupoBamm guxmiopmeraHoM. Opranudeckue (asbl
OOBENUHSIIN, TPOMBIBAINA HACHIIEHHBIM PACTBOPOM XJIOPUAA HATPHS, CYIIWIH M YIapHUBAIH,
nosy4asi 428 mr CbIporo NpoAykKra.

Ionyuenne coenunenns 10g: Coenunenne 10f (428 mr, 0.89 MMounb) pacTBOpsIIH B 5 M
teTparunpodypana, nodasisuu terpakuc(tpudenmndochun)namaamii (104 mr, 0.09 Mmois) u
Mopoius (774 mr, 8.9 MMOJIb) U TPOBOIMIIM PEAKLIMIO IPU KOMHATHOH TeMIepaType B TCUEHHE
2 yacoB. TCX-MOHUTOPHHT TOKa3aj, YTO peakus 3aKOoH4YWIach. [loNydeHHYI0 CMech
yIapuBaJIMd, W OCTATOK Pa3lesUId METOJIOM KOJIOHOYHOH xpomarorpadum, mosydas 216 wmr
NPOAYKTA.

IMony4enue coenuuenust 10h: B 3 mi pacteopa T3P B sTHIaneTaTe, MPOBOIWIHA PEAKIIUIO
coennaenus 10g (216 mr, 0.61 mmonb) u coenuHerns 2a (242 mr, 0.92 mmounb) npu 100°C B

TEUEHHe 3 4YacoOB B TE€PMETHYHO 3aKPhITOM peakTtope. [lonydeHHyr CMech OXJIaKIamu,
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pa3baBisin  HackieHHbIM pacTBopoM NaHCOs; u 3aTeM 3KCTParupoBajyl STHIIALIETATOM.
Oprannueckue ¢a3pl OObSAMHANMN, CYIIWIA U YIIAPUBAIH, 3aTE€M Pa3IeIUTH OCTATOK METOJIOM
KOJIOHOYHOH xpomatorpadum, momydast 200 Mr cbIporo MHpOIYKTa, KOTOPBIH pasmeNsin Ha
XUPaJbHOU KOJIOHKE, nojyvas 40 Mr npoaykra.

IMonyuenne coemunenus 11-6: B 1 mn JIMA npoonunmm peakunto coenuHerns 10h (40
mr, 0.067 mmoup) u xjopuna autus (20 mr, 0.48 mmons) npu 100°C B Teuenue 3 vacos. [Tocne
OKOHYaHHUSI PEAKLUH IMOJYYSHHYIO cMech pazOamisuii 10 M Boabl U m1oOaBIsLIM 2H. pacTBOP
XJIOPUCTOBOAOPOAHON Kuciothl, moBons pH no 3-4. IlonyueHHyrO cMech (QUIBTPOBAIH, H
TBEpAbIi 0CaNOK CYIIMIH B BaKyyMe, monydas 25 mr npoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.05-7.15 (m, SH), 6.85 (m, 1H), 6.70 (m, 1H, J =7.6 I'y), 5.78 (n, 1H, J = 7.6 '), 5.3 (m, 2H),
4.69 (o, 1H,J =6.8T), 4.17 (g, 1H, J =14 T'my), 4.09 (», 1H, J = 14 T'm), 3.90 (M, 1H), 3.69 (m,
1H), 3.44 (n, 1H, J=15.2 Tw), 0.95 (m, 1H), 0.74 (m, 3H); ESI-MS m/z (M+H)" 510.1.

ITo aranornyHON MeTOANKE OBLIIM CHHTE3UPOBAHBI CIEAYIOINE COSAMHEHUS:

Coenunenue Crpykrypa LCMS ([M+H]") Yucrora

OH O

I1-2 Sty ANO 4742 95%

I1-7 526.2 94%

II-10 492.1 95%

11-14 Sy AN 4921 96%

11-18 AN N;)\’O 492.1 95%
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11-22 AN 508.1 96%
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Bapuant ocyuiectienus 11: [lonyuenue coenqunenus 11-66
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Ilonyuenue coennnenus 11c: B 100 mn guxnopmerana nepemenusanu coeauHeHue 1la
(5.00 r, 58 mmonb), coenunenue 11b (5.98 r, 64 mmons), HATU (33.0 r, 87 mmons) u DIPEA
(30 M, 174 MMoITb) IPU KOMHATHOHU Temriepatype B TeueHne Houu. TCX-MOHUTOPHHT TOKa3al,
YTO PEaKLUsl 3aKOHYMJIACh, B MOJYYEHHYIO cMech n00aBisuin 100 M BOIBI U 3KCTPArupoOBaJIH
muxyopmeraoM (30 mi x 3). Opranndeckue ¢pa3bl OOBEIUHSIIN, CYIIUIN U YIIAPUBAJIH, MOJTyqast
CBIPOI TPOAYKT, KOTOPBIA pa3feNisyii METOJIOM KOJIOHOYHOW Xpomartorpaduu, monydas 6.0 T
MPOAYKTA.

IMonyuenne coequnenus 11d: Coennnenne 11c (1.00 r, 8.0 mmounb) pactBopsuu B 240 mi
IUXJIOpMETaHa, 3aTeM nobasnsm kartaiausarop ['padoea 11 (260 mr, 0.32 MMob) 1 KUnATHIN 12
4acoB B MHEPTHOH arMmocdepe azora. TCX-MOHUTOPUHT IMOKA3aJ, YTO PEAKLIHs 3aKOHUYMIIACH,
MOJIyYEHHYIO CMECh YNapuBalM, MOJydas ChIpOH MpPOAYKT, KOTOPBI pa3ieisii METOAOM
KOJIOHOYHOH xpomarorpaduu, noiydas 150 Mr npoaykra.

Ionyuenne coenunenns 11e: Coenunerne 11d (150 mr, 1.54 Mmmonb) pacTBOpsIH B 4 M
Oe3BogHOro TerparuapodypaH M 3aMeHsUIn aTMOc(epy Ha a30T TPEXKPATHOW OTKAYKOIL
[Monyuennyro cMech oxnakaanu a0 -78°C u mennenHo nodasnsm 2.5M pacTBop H-OyTHILTUTHS
(0.62 mn, 1.54 mmonb) B atMocepe azora. [locne nodaBneHus: cMeCh MepeMeIuBaIy Ipyu TOU

JKe TeMIepaType B TeueHHe 2 4acoB. 3aTeM 100aBIsUH 1O KarusM i xiopgopmuar (186 mr,

.Alloc
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1.54 mmonn). Tlocine moOaBieHUs: MOMYYEHHYIO CMeCh NMEPEeMElIUBAIM B TeUeHHE 2 4YacoB, W
TCX nokasan 3aBeplieHne peakiuny. PeakiMOHHYI0 CMECh BBUIMBAJIH B HACBILIEHHBIH PacTBOP
XJIOpUAAa aMMOHHSI M S3KcTparupoBanu stuianeratoM (15 ma x 3). Opranndeckue ¢asbl
oOBenuHsIIM, CYIIWIN Haj Oe3BOOHBIM CyJib(aToM HATPUS M yHapUBaId, nojydas 235 mr
MAaCJITHUCTOTO MPOIYKTA.

IMonyuenne coenunenus 11f: Coenunenue 11e (235 mr, 1.3 MMonb) pacTBopsid B 3 Ml
Oe3BogHOrO TeTparuapodypaHa U MemieHHO Aobaesiu 1M pacTBOp AUU300YTHITATFOMUHUN
runpuna (1.7 mm, 1.7 mmoune) npu -78°C B uHepTHOU atmocdepe azora. Ilocne noGasienHwus
CMecCh IepeMellBalii MIPU TOH ke Temrneparype B TeueHue 2 yacoB. TCX nokaszai 3aBeplieHUe
peakuny. PeakMOHHYIO CMeCh BBUIMBAJIM B HACBILIICHHBIH PACTBOP TapTpaTa KaJUsS-HATPUS H
sKcTparupoBanu stunaneraroM (20 ma x 3). Opranudeckue (aspl OOBETUHSIN, CYLIMIIA HaJ
0e3BOHBIM CYJIb(GATOM HATPUS U yapuBaiy, nmoiydast 200 Mr MacJITHUICTOTO MPOIYKTA.

IMonyuenne coenunenus 11g: Coenunenne 11f (200 mr, 1.1 MMonb) pacTBOpsIN B 3 M
METaHONa, AO00ABISIM MOHOTHApPAT M-ToNyojcynbpokucnorel (21 wmr, 0.11 mmonb), u
MOJIyYEHHYIO CMeCh MepeMelINBaIi MpHU KOMHATHOH Temmeparype B TeueHue 5 udacoB. TCX
NOKa3aJl 3aBepIieHHe peakuuu. B monydeHHyro cMmech NOOABISUIM HACBILICHHBIH PacTBOP
OukapOoHaTa HaTPUs 10 HEUTpaJbHOTO 3HaueHus1 pH u skcTparuposanyu nuxiaopmMeraHoM (20 Mo
X 3). Opranuueckue ¢a3bl OOBEOMHSIIN, CYIIMIM Haa Oe3BOAHBIM CyiabpaToM HaTpus U
yIapuBaJId, TOJy4as CbIPOH TPOAYKT, KOTOPBIA pasfeNsyli  METOJOM  KOJOHOYHOU
xpomarorpadun, noiaydas 180 Mr MacISTHUCTOTO MPOAYKTA.

Ionyuenne coenunenust 11h: Coenunenne 11g (180 mr, 0.65 mmoub) u coenunerne 10a
(150 mr, 0.75 mmomnb) pacTBopsiian B 15 mut aneronuTpuia. B naepTHO# atMocdepe a3zora u mpu
-20°C mobassumu o karisim 1M pactBop TeTpaxiopuna oosa B guxiopmetane (0.95 mu, 0.95
mmodb). [ocie noGasieHust cMech epeMeIuBaIy Ipy TOH JKe TEMIIEpaType B TEUEHHE 3 YacoB.
B nonydeHHyro cMech 100aBIISIN HACBILIEHHBIH pacTBOp OMKapOOHATa HATPUS, NepEeMEIIuBaIN
30 munyT U paspessin. Bognyto dasy skcrparuposamm guxiopmeraHoM. Opranndeckue ¢as3bl
OOBEUHSIIN, TPOMBIBAIN HACHIIEHHBIM PACTBOPOM XJIOPWAA HATPHUS, CYIIWIA U YIAPUBAIH,
noiy4ast 300 mr Teepmoro BemecTsa. IlonydeHHOE TBEpPAOE BEIIECTBO PACTBOPSUIA B 5 M
teTparunpodypana, nodasisuu Terpakuc(tpudenmnpochun)nanaanuii (55 mr, 0.065 Mmonb) u
MopdonuH (5 T, 55 MMOJIB) M IPOBOAWIIM PEAKLIMIO MPU KOMHATHOH TEMIIepaTrype B TeUeHHe 2
yacoB. TCX-MOHUTOPHHT NOKa3aj, 4TO peakuus 3aKoHunach. [lonydeHHyo cMech ynapuBaiu,
U OCTaTOK Pa3JessiIi METOOM KOJIOHOYHOH xpomarorpaduu, noiydas 150 Mr nmpoaykra.

IMonyuenne coenunenust 111: B 3 mi pactBopa T3P B sTmnanerare npoBOIUIN PEAKIIHIO
coequaenuss 11h (70 mr, 0.22 mmoinb) u coeauaenus 2a (86 mr, 0.32 mmosp) npu 100°C B

TeueHue 1.5 4acoB B TePMETUYHO 3aKphITOM peakrope. llonydeHHY0 CcMech OXJIaKIamu,



58

pa3baBisin  HachllleHHBIM — pacTBopoM NaHCOs; ©  3KCTparupoBaid  STUJIALIETATOM.
Oprannueckue ¢a3pl 0OObSANHANN, CYLIIIA U YIIAPUBAIHN, 3aTEM PA3IENSIIN OCTATOK METOJOM
KOJIOHOYHOH xpomarorpaduu, nony4ast 100 Mr cbIporo mpoaykra.

Ionyuenne coenunenus 11-66: B 3 mun IMA npoBoaumu peakuuio coequaenus 11i (100
mr, 0.18 mmounb) u xnopuna sutust (37 mr, 0.88 mmons) npu 100°C B Teuenue 3 vacos. Ilocne
OKOHYaHMs peakuuu cmecb pasdaemsum 10 Mim Boxbl ®  goOaBmsim  2H.  pacTBOP
XJIOPUCTOBOAOPOAHON Kuciothl, moBons pH mo 3-4. IlonyueHHyrO cMech (UIBTPOBAIH, H
TBEpAbI 0CaNOK CYIIMIH B BakyyMe, nonydas 30 mMr npoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.28 (n, 2H, J=8.0I'y), 7.21 (m, 1H), 7.05-7.15 (M, SH), 6.98-7.01 (M, 1H), 6.91 (xB, 1H,J=8.4
I'm), 6.85 (m, 1H), 6.69 (M, 1H), 6.63 (M, 1H), 5.88 (g, 1H, J =7.6 I'n), 5.78 (m, 1H, J = 7.6 '),
5.69 (M, 4H), 5.46 (m, 1H), 5.32 (m, 1H), 5.28 (¢, 1H), 5.15 (¢, 1H), 5.03 (M, 2H), 4.62 (an, 1H, J
=3.6,11.2Tw), 449 (an, 1H, J =4.0, 10.8 '), 4.07 (1, 2H, J =144 T'u), 3.44 (n, 1H, J = 18.8
T'w), 3.27 (m, 1H), 2.57 (m, 2H), 2.30 (m, 2H); ESI-MS m/z (M+H)™ 480.1.

ITo aranornyHON MeTOANKE OBLIIM CHHTE3UPOBAHBI CIEAVIOIINE COSAMHEHUS:

Coenunenue Crpykrypa LCMS ([M+H]+) Uucrora

OH O
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F

I1-34 538.2 96%

OH O

O Ny

I1-65 494.1 94%

A

I1-67 5122 93%

Bapuant ocymectienus 12: [lonyuenue coeaqunenus 11-101
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IMonyuenne coemunenus 12b: B 10 mi terparunpodypana nepeMeminBaim COeqUHEHNE
12a (520 wr, 2.6 mmonb), coeaunenue 10a (570 mr, 2.0 mmois) u DBU (490 wmr, 3.3 MMouib) mipu
55°C B Teuenue nHouu. IlodyueHHyr0 cMmech ynapuBanu, paoOaemsmn 30 MJI BOABI H
skcTparupoBanu stwinaneratoM (30 mn X 3). Opranndeckue ¢aspl 0OBEIUHSIN, CYLIMIA H
ynapuBaiay, TMOJgy4das CBIpOH NPOAYKT, KOTOPBIM pa3fAensiid MeETOAOM  KOJIOHOYHOM
xpomarorpadun, noaydas 720 Mr npoaykTa.

IMonyuenne coenunenust 12c: Coenmnenue 12b (720 mr, 1.6 MMOIb), 3THI TIIHOKCANIAT
(50%-nbI1ii pacTBOp B ToNyoJe, 1.66 1, 8.3 MMoJb) U yKCycHYrO KUCIOTY (20 mr, 0.3 MMOJb)
kunatuin B 10 mn Tonyona 6 uvacoB. Ilocne OKOHYaHMS peaKLUU MOJYYEHHYIO CMECh
pazbaBisu 30 MJI STUIIALIETaTa U IPOMBIBAJIA HACHIIIEHHBIM PacTBOPOM OMKapOOHATa HATPUS U
HACBIIIEHHBIM PacTBOpOM xyopuaa HaTpus. OpraHuueckue (asbl CyUIMIIA W YIIAPUBAJIH,
NOJTy4ast ChIPOH MPOAYKT, KOTOPBIH Pa3Iessiii METOIOM KOJIOHOYHOM XpoMaTtorpadu, noydas
450 Mr mpoaykra.

IMonyuenne coenqunenus 12d: Coenunenne 12¢ (400 mr, 0.76 mmonb) pacTeopsiia B 15
MJI JUXJIOPMETaHa, A00aBISIM S5 MI TPUPTOPYKCYCHOM KHCIOTHL, M CMECh MEPEMELTHBAIH MTPH
KOMHATHOH Temriepatype B TeueHue 2 4acoB. IlonydeHHyo cMech cyurii 1 godasysimn 10 mi
BOJbI, OXJIAKNIAJIM B JienstHOW OaHe, MOOABIISIIN HACBIIEHHBIH pacTBOp OukapOOHATa HATPUS 10
pH = 9-10, u nepeMemnBanu Npu KOMHATHOW TEMIIEpaType B Te€4eHUE HOYM. PeaklMOHHBIN
pacTBOpP SKCTPArHpPOBAM IUXJIOPMETAHOM, OpraHndeckue ¢asbl CYIIWIH M Pa3Aesuld Ha
TJIACTUHE C CUJIMKareseMm, nojay4das 150 Mr npoaykra.

ITonyuenue coequnenus 12e: B 6 mu pactsopa T3P B sTUNanerare NpoBOAUIIN PEAKLIHIO
coequaenus 12d (150 mr, 0.39 mmonb) u coenunenns 2a (156 mr, 059 mmons) mpu 100°C B
TeueHHe 1.5 4acOoB B TepMETHYHO 3aKPBITOM peakTope. llonydeHHyr0 CMeCh OXJIaKIamu,
pa3baBisin BOJOM ™ BKCTparmpoBaimu dSTwianeraroM. OpraHudeckue ¢aspl OOBETUHSIIH,

CYLIWJIM U yHapUBAJIU, 3aTEM PA3JEsAInd OCTAaTOK Ha IJIACTUHE C CHiMKarejgeM, nojay4das 100 mr
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MPOAYKTA.

IMonyuenne coenunenus [-101: B 1 mn IMA nposoamnu peakiuro coenunerus 12e (100
mr, 0.16 mmoub) u xnopuna sutus (35 mr, 0.83 mmounb) nmpu 100°C B Teuenne 3 vacos. Ilocne
OKOHYAaHMsI peakuuu cmecb pasdaBmsumn 10 Mu Bombl ®W  J00aBisAaM  2H.  PacTBOP
XJIOPUCTOBOAOPOAHON KuCOThL, moBons pH no 5-6. IlonyueHHyrO cMech (UIBTPOBAIH, H
TBEpAbI 0CaNOK CYIIMIH B BakyyMe, monydas 27 mr npoaykra. 'H-SIMP (400 MI'u, CDCl) &:
7.72 (n, 1H, J = 6.0 I'n), 7.30 (M, 1H), 7.10-7.17 (m, 2H), 6.85-7.02 (m, 2H), 6.66-6.78 (M, 1H),
6.38-6.51 (M, 1H), 6.19 (», 1H, J = 6.0 I'm), 5.09 (m, 1H), 4.74 (m, 1H), 4.55 (m, 1H), 4.42 (m,
1H),3.84-4.00 (m, 2H), 3.73 (M, 2H), 3.60 (M, 2H), 3.40 (m, 2H), 2.88 (M, 1H), 1.84 (M, 1H), 1.52
(m, 2H); ESI-MS m/z (M+H)" 537 2.

Bapuant ocymectsienus 13: [lonyuenue coenunenus I1-1
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ITonyuenue coemmnenus III-1: B 1 ma N,N-numerunaneramuaa MpoBOAUIN PEAKLHIO
coequaenus II-5 (50 mr, 0.1 mmomnp), xnmopmerun metmwikapbonara (25 mr, 0.2 MMoIb),
kapOonara kanus (28 mr, 0.2 Mmoup) 1 noauaa kanus (3 mr, 0.02 mmoss) pu 60°C B TedeHue 5
yacoB. TCX-MOHUTOPHHI TOKa3aj, YTO PEaKIusl 3aKOHYMJIACh, CMECh TacHIIM JOOaBJICHHEM
Boabl. JloGaBmsn 1H. comsHyro kucioty, nosoms pH mo 3-4. OTdunbTpoBbIBaIM TBEPABIHA
0CaJIOK, CYIIMJIN U Pa3AeisId METOIOM KOJIOHOYHON XpoMaTorpadu, nojaydas 48 Mr npoaykra.
"H-AAMP (400 MTI'u, AIMCO-d6) &: 7.37-7.44 (m, 2H), 7.13-7.18 (m, 2H), 7.10 (m, 1H), 6.93 (m,
1H), 6.85 (1, IH,J=7.6T'11), 5.75 (M, 1H), 5.70 (m, 1H), 5.66 (M, 2H), 5.43 (n, 1H, J = 14.8 I'y),
443 (an, 1H,J=24,9.6T'n), 410 (an, 1H, J=2.8, 10.8 '), 4.07 (n, 1H, J = 14.4T'u), 3.75 (7,
1H, J =12.0T'm), 3.72 (c, 3H), 3.44 (m, 1H), 3.02 (g, 1H, J =112 T'm), 1.76 (m, 1H), 1.13 (m,
1H), 0.48 (m, 1H), 0.24 (m, 1H); ESI-MS m/z (M+H)" 598.1.

Bapuant ocymectsienus 14: [lonyuenne coequnenus 111-2
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ITonyuenue coemmnenus III-2: B 1 ma N,N-numerunaneramMuaa MpOBOAUIN PEAKLHIO
coequaenus I1I-6 (40 mr, 0.08 mmoup), xmopmerun Metwikapbonara (25 mr, 0.2 Mmoub),
kapOonara kanus (28 mr, 0.2 Mmoup) 1 noauaa kanus (3 mr, 0.02 mmoss) pu 60°C B TedeHue 5
yacoB. TCX-MOHUTOPHHI TOKa3aj, YTO PEaKIusl 3aKOHYMJIACh, CMECh TacHIIM JOOaBJICHHEM
Boabl. JloGaBmsn 1H. comsHyro kucioty, nosoms pH mo 3-4. OTdunbTpoBbIBaIM TBEPABIHA
0CaJIOK, CYIIMJIN U Pa3AeisId METOIOM KOJIOHOYHON XpoMaTorpadpun, nojy4das 35 Mr npoaykra.
"H-AMP (400 MT'u, IMCO-d6) &: 7.40-7.42 (m, 2H), 7.25 (n, 1H, J = 7.6 Tu), 7.15 (m, 1H),
7.10 (m, 1H), 7.00 (g, 1H, J =72 Tn), 6.84 (1, 1H, J =7.6 I'u), 5.75 (M, 4H), 543 (», 1H, J =
16.4 T'u), 4.57 (nn, 1H, J =3.2, 9.6 I'm), 3.96-4.03 (M, 3H), 3.73 (¢, 3H), 3.51 (1, 1H, J = 10.0
I'w), 3.41 (c, 1H), 0.75 (1, 2H, J = 8.4 '), 0.50 (m, 2H); ESI-MS m/z (M+H)™ 598.1.

Bapuant ocymecteienus 15: [lonyuenue coeaunenus 11-57

O

<~ A
oH © o0
N
Je oM
H \N\,;‘
Foo Pt

F F s
1-77 FIII-57
ITonyuenue coeaunenus II1-57: B 1 ma N N-gumerunaneramuaa npoOBOJWIA PEAKLHIO

coequaenuss 1-77 (49 wr, 0.1 mmounb), xnopmerun mermiakapOonara (25 wmr, 0.2 mMmoub),
kapOonara kanus (28 mr, 0.2 Mmoup) 1 noxuaa kanus (3 mr, 0.02 mmoss) pu 60°C B TedeHue 5
yacoB. TCX-MOHUTOPHHI TOKa3aj, YTO PEaKIusl 3aKOHYMJIACh, CMECh TacHIIM JOOaBJICHHEM
Boabl. JloGaBmsn 1H. comsHyro kucioty, nosoms pH mo 3-4. OTdunbTpoBbIBaIM TBEPABIHA
0CaJIOK, CYIIMJIN U Pa3eisuTd METOIOM KOJIOHOYHOH Xpomarorpadum, noiaydas 43 Mr npoaykra.
"H-AAMP (400 MI'u, AIMCO-d6) &: 7.40 (m, 2H), 7.16 (M, 3H), 6.91 (m, 2H), 5.83 (n, 1H, J =7.2
I'm), 5.74 (m, 1H), 5.57 (m, 1H), 5.44 (m, 1H), 5.29 (¢, 1H), 4.94 (n, 1H, J = 13.6I'wy), 4.21 (1, 1H,
J=14.4Tn), 3.74 (¢, 3H), 2.45 (¢, 1H), 2.05 (m, 4H), 1.93 (m, 2H); ESI-MS m/z (M+H)" 582.1.

ITo aHanormyHON MEeTOANKE OB CHHTE3UPOBAHBI CICAYIOIINE COCTUHEHHUS:
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Coenunenue

Crpykrypa

LCMS ([M+H]+)

Yucrora

III-3

0
Hac‘o’(

614.2

93%

I11-4

616.2

97%

III-5

580.2

95%

III-6

580.2

95%

I11-9

580.2

94%

III-10

580.2

95%

III-17

580.2

95%




63

II-18

580.2

97%

II-21

596.2

96%

I11-22

596.2

95%

III-33

616.2

94%

III-50

612.2

96%

III-51

626.2

97%

III-52

640.2

97%

I1I-54

612.2

96%
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III-56

640.2

95%

III-59

5642

95%

I1-61

5642

96%

I1I-66

596.2

95%

I1I-67

o
(H3C)2HCO’{O

—

QP
\N.NJ

COC

610.2

94%

IV-1

604.2

93%

IV-3

780.2

95%

IV-9

620.5

93%
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o R
IV-10 “CRL):P 620.5 92%

wooly 8
IV-11 o *@*5 796.2 96%
AP
weoly g
IV-12 e \O\N o 796.2 95%

BapuanTt ocymectsinenus 16: MccnenoBaHue OMOAKTUBHOCTH U IIUTOKOKCHYHOCTH in
vitro

IIporecTrpoBaHHBIE COENWHEHHS: COEAMHEHHWs] [0 HACTOSAIEMY H300pETeHHIO:
Coemunenne I-1, Coemunenume I-5, Coemmnenue 1-7, Coemunenue I[-8, Coemnunenme I1-9,
Coenunenue 1-10, Coennnenue I-14, Coenunenue I-21, Coenunenue 1-65, Coenunenue 1-66,
Coenunenue 1-69, Coennnenue 1-77, Coenunenuve 1-81, Coenunenue 1-83, Coemunenue 1-85,
Coenunenne [-89, Coemunenue I1-1, Coegunenne II-2, Coemmnenue II-5, Coemunenue 11-6,
Coenunenue II-7, Coenunenue 11-8, Coequnenne II-9, Coenunenue 11-10, Coennnenue I1-13,
Coenunenne I1-14, Coemunenue II-17, Coegunenne 11-18, Coemmnenue 11-22, Coemunenue
I1-29, Coemunenune II-34, Coemunenune II-65, Coegunenme II-66, Coemunenme I1-67,
Coenunenue II-101; xontponbHblie coenunenus: VX-787, bajgokcaBup kuciora.

Meroanka TEeCTUPOBAHHS TPU aHaiu3e OHOAKTHBHOCTH In vitro: xierkn MDCK
BbICEBAIN B 384-JIyHOUHBIN MJIAHUIET AJI1 BBIPAIUBAHUS KYJIbTYP KIETOK C MJIOTHOCTHIO 2000
KJIETOK Ha JIYHKY, U 3aTeM WHKyOnposanu npu 37°C B Teuenne Houn B uHKyOaTope ¢ 5% COa.
Ha crnenyrommii neHb pa3BoauIM COEOUHEHUS U TOOABIISUTN MX B JIYHKH (3-KpaTHbIE pa3BelCHUs,
8 TecTOBBIX KOHILEHTpaluii), 3aTeM nobaBisum mrtamm Bupyca rpunma A/PR/8/34 (HIN1) B
KJIETKH C KyJbTypamu kjieTok B kosuuectBe 2*TCID90 Ha nyHKy, mpu 3TOM (pUHAIBHAS
koHueHTpauuss JMCO B cpeae cocraBimsina 0.5%. Ilnanmer c¢ KyJabTypaMH —KJIETOK
uHKyOnpoBanu npu 37°C B Teuenue S5 nHelt B mHkyOatope ¢ 5% CO;. Ilocne 5 nueit
UHKYOMPOBAHHS 3aMEpsUTH JKU3HECTIOCOOHOCTh KIIETOK C MOMOLIBI0 Habopa AJisl OnpeneseHHs
nonmn xu3HecrnocoOHbIx kietok CCKS8. ITlomyueHnsle naHHble oOpabaThBaId METONAMHU
HEJIMHEIHOTO aHaiu3a MO MOKa3aTessiM Kod(pQpHUIMEeHTa WHrHOMPOBAHUS WU LUTOTOKCHYHOCTH

coenuHeHuH, wucrnonbdys mnporpammy GraphPad Prism, eramensisi 3nauenuss ECso (o
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pesyabraThl B Tabmure 1).

Meronauka uccienoBaHus IUTOTOKCUYHOCTH: AHAJINU3 IUTOTOKCUYHOCTU U TECTUPOBAHUE
MPOTUBOBUPYCHON AKTUBHOCTH COEIWHEHHWI NPOBOAUIM NAPAIENbHO, 34 HUCKIOYEHHUEM
OTCYTCTBHsI BHUPYCA, BCE€ OCTAJIbHBIE YCJIOBHUs S3KCIEPHUMEHTA COBNAJAIM C TECTUPOBAHHEM
NPOTHBOBUPYCHON akTuBHOCTU. Ilocne 5 nHel MHKYOMpOBAHHS 3aMEpsUTH KHU3HECTIOCOOHOCTH
KJIETOK C TOMOIIbI0 Habopa il ompemeNieHHst A0NM >Ku3HecriocoOHbIX kietok CCKS8.
[TonyueHHbIE NaHHBIE WCIOJNB30BAJH U1 BBIYUCIEHUS LUTOTOKCHYHOCTH coeamHeHust (CCso)
(cm. pesynbraThl B Tabmue 1).

Tabmmua 1: L{IUTOTOKCHYHOCTD M MHTHOUPYIOLIAasi aKTUBHOCTh COEAMHEHHH B OTHOILEHUH

Bupyca rpunmna A/PR/8/34 (HIN1)

PesynbraTer (HM)
Coen. ECso CCso Coen. ECso CCso Coen. ECso CCso
I-1 0.50 >1000 1-81 0.19 >1000 1I-13 0.38 >1000
1-5 0.44 >1000 1-83 0.21 >1000 1I-14 0.31 >1000
1-7 0.83 >1000 1-85 0.18 >1000 1I-17 0.26 >1000
1-8 0.75 >1000 1-89 0.17 >1000 11-18 0.28 >1000
1-9 0.40 >1000 1I-1 0.45 >1000 11-22 0.36 >1000
1-10 0.70 >1000 1I-2 0.51 >1000 11-29 0.57 >1000
1-14 0.32 >1000 1I-5 0.22 >1000 11-34 0.39 >1000
1-21 0.60 >1000 1I-6 0.26 >1000 11-65 0.45 >1000
1-65 0.37 >1000 1I1-7 0.93 >1000 11-66 0.18 >1000
1-66 0.58 >1000 11-8 0.47 >1000 11-67 0.48 >1000
1-69 0.35 >1000 1I-9 0.28 >1000 1I-101 0.94 >1000
1-77 0.16 >1000 1I-10 0.24 >1000 ;/XJS 1.4 >100
banok-
caBUp 1.4 >1000
KHUCJIOTa

ITonyueHHBIE PE3YIBTATHI MOKA3BIBAIOT, YTO COCAMHEHUS MO HACTOSIIEMY H300pPETEHUIO
umeroT Oosee BBICOKYO akTuBHOCTh mpotuB HINI u  obnamaer Oonee HHU3KOM
LIUTOTOKCUYHOCTBIO, B CPABHEHUU C KOHTPOJIbHBIMU COEAMHEHUSIMH.

Bapuant ocymecrenenus 17: UccnenoBanue GpapMakOKHHETHKU Y KPbIC

BHyTpuBeHHass MHBEKLMs. AKKypaTHO OTBEIIMBAIU OKOJO 2 Mr coeauHeHus II-5,
coenunenusi II-6 u coemunenmst [-77 w poOamisiu HykHOe KoymdectBo JIMA, 3arem
nepeMeInuBajl Ha BUXPEBOH MeINajKe A0 MOJYYeHHs Mpo3payHoro pacreopa. JlobGasism
HYXHbIH 00beM 30%-H0T0 BogHOTO pactBopa Solutol HS-15 u HackimeHHOTrO pacTBopa XJopuaa
HATpUs, MepeMeIlrBai Ha BUXPEBOW Mewanke, nmpu 3ToM cootHoueHne JIMA: 30% Solutol
HS-15: pactBop NaCl nmomxHOo coctaBmate 20: 20: 60 (06/06/06). IlomayueHHBIH pacTBOp
¢unbTpoBany, nodyyas gapmareBTHUeCkuii npenapaT ¢ koHuenTpauueii 0.05 mr-ma’. Kpricam

nmuHuu SD fienanu oJHOKPaTHYIO BHYTPMBEHHYIO MHBeKIuo 0.25 Mrkr coemnunenuii 11-5, 11-6
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u 1-77. Orbupanu 0.20 My KpOBU U3 sIPEMHON BEHBI Tepen BBeaeHneM U 3ateM depe3 0.083 4,
02549,054, 14 24 44 8y 12 9wu 24 9y nocjie BBeNEHUs, U MOMEIAIN B MPOOHUPKY C
nobaskoit antukoarysstata DJITA-K,. Cpasy akkypaTHo otOupanyu nunerkoit 150 Mk neabHOR
KPOBH U MOMEINATH B TIPOOUPKY, B KOTOPYIO 100aBisuiy 450 MKJT alleTOHUTPHJIA JIJIsT OCAKISHHS
OenkoB, MpOOUPKY MepeMeLINBAIN Ha BUXPEBOW MeLIaKe M MOMEINajd B JieAd. XPaHWIN B
MOPO3MIIBHHUKE ¢ TemriepaTypoii -90 ~ -60°C no npoBeneHus aHaJIn3a JaHHOTO OHOJIOTHYECKOrO
obpasna. KoHIEHTpaluio COOTBETCTBYIOLIETO COSAMHEHUS B IUIa3Me KPOBH KpbIC JUHHH SD
onpenemsmu - MerogoM  LC-MS/MS  anamuza. CootserctByromue (papMaKOKUHETHUECKHE
napamMeTpbl BBIUUCIISIN MO HEKOMIApPTMEHTHOH Moxenu B mporpamme Pharsight Phoenix 7.0.
[TonyueHHBIE pe3yabTaThI MpencTaByieHbl B Tabmmwe 2a.

BryTprkeny1iouHoe BBEACHHUE. aKKYPAaTHO B3BELIMBAIU OKOJIO 4 Mr coenuHenus III-2 u
nobasysinn Hyx)HOoe KosmdecTBo PEG400, 3areM mepeMelmmmBaiy Ha BUXPEBOH MeINaiike 10
MOJIY4EHHUST TPO3payHOro pactBopa. JloGasnsan HykHbIH 00beM 30%-HOro BOJHOTO pacTBOpa
Solutol HS-15 u HachlmeHHOro pacTBOpa XJIOpPHAA HATPHs, IMEPEeMEIINBaId Ha BHUXPEBOH
Melajke, nojiydas (papMaleBTU4ecKMil mpenapar ¢ KoHueHTpamued 0.3 mr-mi!, mpu sTom
cootHomenne PEG400: 30% Solutol HS-15: pactBop NaCl pmomxsHO cocraBnsate 2: 2: 6
(06/06/06). Kpbicam nunun SD 0IHOKPAaTHO BBOAMIN TIEPOPATLHO 103y 3.0 Mr-xr! coenuHenuit
II-2, u xoHuenTpaunto coenuHeHus 1I-6 B masme kpoBu KpbIic JuHuM SD ompenensiin nepen
BBefieHUeM U 3areM uepe3 0.25 u, 0.5 u, 1 u, 2 y, 4 4y, 8 u, 12 u u 24 4 nmocjie BBEACHUS.
ITonyueHHble pe3yabTaThl NpencrasyieHsl B Tadmmue 2b.

Tabmuua 2a: Papmakoxunermueckue (PK) mapamerpel (BHYTPHBEHHOE BBEICHUE)

MPOTECTUPOBAHHBIX COCUHEHUHN

C
PK (BHyTpHBEHHO) OCAHTeRHe

I1-5 -6 1-77
Tin 2.49 2.97 2.96
(1)
AUCo4 N 187 276 307
(Hr 9 M)
CL 1 1 20.9 13.6 13.0
(M KT "MUH )
Vdss 1 3.69 3.12 277
(mxr)

Tabmuua 2b: ®apmakoknnernueckue (PK) mapamerpsl (BHYTpHIKEIyHOYHOE BBEICHUE)

MPOTECTUPOBAHHBIX COCUHEHUHN

Coenunenue

PK (BHyTpH:KETYIOUHO)
II1-2

Tin

() 3.32
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Toace(4) 1.67
CMaKC

(ar-ma™) 253
AUCo+ 1377
(ar-u-ma?)

F (%) 47.2

IlpencraBneHHble BbILIE Pe3yNbTaThl MOKA3bIBAIOT, YTO COEAWHEHHUS MO HACTOSILIEMY
M300pETEHNI0 HMMEIOT HH3KYKD CKOPOCTb BBIBEACHUS U3 OpraHu3Ma U OOJbIIOE BpeMs
nosyku3HA. COEMHEHNUS M0 HACTOSIIIEMY H300peTeHUI0 3((EeKTUBHBI B KAYeCTBE MPOJIEKAPCTB
U TIOKa3bIBAIOT BHICOKYIO a0COPOLIHIO in Vivo.

Bapuant ocymectenenus 18: DpdekTuBHOCTD y MbILIEH

Camox merueii tuaun BALB/c 3apaxanu supycom rpunma A (HIN1, A/WSN/33) nyrem
MHTPAHA3aJIbHOTO BBEICHMS, CO371aBasi MbIIIWHYK MOJenb WH(peknun Bupyca rpunma A (IAV).
Hocurens, coegmnenue II-2 (15 wmr/kr) wmm ocensramuBup ¢ocdar (15 mr/kr) BBOAMIH
NepoparbHO JBA pa3a B CYTKU. Bec KMBOTHBIX M CTaTyC BbDKUBAEMOCTH OTCJIEKHBAJIH
€KEIHEBHO BO BPEMsI TECTa, U Ha 5-H I€Hb HEKOTOPBIX KUBOTHBIX YMEPIUBJISIN B LEJAX 3a00pa
TKaHeW JIerkux Al ONpenesieHUs] TUTpa BHUPYCa, a OCTABLIMXCS MbILIEH HCHOJB30BAIN ISl
MOHUTOPHUHTA KO3 PHUIHEHTa BBDKUBAEMOCTH. D(P(HEKTUBHOCTh MPOTHB BHUpYyCa TPUIMIA in Vivo
Il TPOTECTUPOBAHHBIX COEIMHEHUN ONpeAeNsid MO TUTPY BHUpPyCa B JIETOUHBIX TKAaHSX,
U3MEHEHHIO Beca Tejla MbIeil 1 KO3 PHULUHUEeHTY BBDKUBAEMOCTH.

Turp Bupyca B nerounoit Tkanu: Ha 5-i nenp nocne WHPUIMPOBAHUS BUPYCOM CPEIHHIA
TUTP BHPYCa B JICTOYHOHN TKAHHM MBIIIEH U3 KOHTPOJBHOW rpynmbl (Ha Hocutene) mpoctur 7.20
Log 10 (uucno Onsimiexk Ha rpaMM JIETOYHON TKAHH), IPU 3TOM CPEIHUI TUTP BUPYCa B JIETOYHON
TKaHU MBIIIEH B rpynmne Ha ocenpbTamuBHup (ocdare cocrasnsin 3.74 Log 10 (uucno nammek Ha
rpamm JierouHoil tkanu). [lo cpaBHeHHMIO ¢ rpynmoii Ha HOcHTeNe, ocenbTaMuBUp (ocdar B
3HAYUTEJbHON CTENEeHH MHIHOUpPYET PEIUIMKAIMI0 BHPYCOB B MBILIAX, U CPEIHUI TUTP BHpyca
cHm3mwiIcs 10 3.46 Log 10 (umcno OnsAmmek Ha TpamMM JIETOYHOH TKaHM), U pPa3HULA HMeJa
BBICOKYI) CTaTUCTHUYECKYIO HIOCTOBEpHOCTH (p<0.01) Mexknmy pesynbrataMu, IEeMOHCTPUPYS
OKumaeMyro 3P (PEKTUBHOCTD, CPEAHUN THUTP BHPYCa B JIETOYHOW TKAaHU MbILEH Ha S5-i IeHb
nocie BBeneHUs: tectupyemoro coenunenust I11-2 cocrasun 3.28 Log 10 (umcno Onsmexk Ha
rpamMM JIETOYHOH TKaHM), U, TI0 CPABHEHUIO C TPYNIION HA HOCHUTEJIE, TECTUPYEMOE COSANHEHHUE B
3HAYUTEJbHON CTENEeHH MHIHOUpPYET PEIUIMKAIMI0 BHPYCOB B MBILIAX, U CPEIHUI TUTP BHpyca
cHm3mIcs 10 3.92 Log 10 (uncio Omsimmek Ha rpaMM JIETOYHOH TKaHH), IPU 3TOM Pa3HULA UMea
SKCTPEMAJIbHO BBICOKYIO CTAaTUCTHHYECKYIO MocToBepHOCTh (p < 0.001) Mexay pe3yibTaTamu,

YTO MPEBOCXOIUT PE3YJIbTAThl KOHTPOJBHOTO COeMUHEHUs — ocenbramuBHpa docdara (Tabnuma

3).
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Tabnuua 3: Turp BUpyca B JIErOYHOH TKaHU

CraTuctuueckuii aHaau3
Tutp Bupyca rpunma (B cpaBHeHHH ¢ rpynnoii Ha pacTBOPHUTEIE)
I'pynna Logl0 (uucno Onsmex Ha
- CraTucrtuueckoe
rpamM JIETOYHOH TKaHH) Cpennee paznuuue
paznauuue
Pacteopurens 7.20+0.1024 - -
OcenbraMuBHp
+ *¥(p<
docdar 3.74+0.5205 3.46 (p<0.01)
Coenunenue I11-2 3.28+0.2813 3.92 *#%(p<0.001)

**P<0.01 o3Ha4yaeT O4eHb 3HAYUTENBbHOE paznune, ***P<0.001 o3HavaeT S3KCTpeMabHO
3HAYUTENBHOE Pa3Inune

HsmeHnenne Beca Tela M aHANIM3 Pe3yJbTaToB. MBIIM B KOHTPOJIBHON TIpymnme Ha
HOCUTEJIE NPOAEMOHCTPUPOBAIN 3HAYUTENBHYIO MOTEPIO Beca Tela Ha 3-M AeHb MOCHe
3apakeHUs] M 3aTe€M MPOJOJIKAIN TEPSATh BEC WM Jake MOrubajy; BeC MbIIIeH B rpymme Ha
ocenbTamuBup ¢Gocdare u coequnennn III-2 ocraBancs CTaOWUIBHBIM HAa MPOTSKEHUH BCETO
SKCIEPUMEHTA, HE MOKa3blBajl 3aMETHOIO CHIIKEHUS, WM MBIIIHM JEMOHCTPUPOBAIM XOpOLIEe
COCTOSIHUE 37JOPOBbsI.

KoaddunmeHT BbLKHBAEMOCTH M aHAJN3 PE3YJIbTATOB: MBI B KOHTPOJIBHOM IPyIINe Ha
HOCHUTEJIE HauWHaIu TUOHYTh Ha 7-H AEHb MOCie 3apakeHus, W Ha 10-i JeHb BCE MBIIIH
noruba wiM ObUTM  YCBIIUIEHBI H3-3a MOTEPU Beca OO HWKHETO TYMaHHOTO Tperena,
k03¢ puumenT BprKUBaeMocTH coctaBui 0%; MBILIM B TPyMIe Ha oceabTaMuBup Qocdare u B
rpynne Ha coeauHeHudu I1I-2 ocraBanuch 3M0pPOBBIMHM Ha MPOTSDKEHUHM BCETO HKCIEPUMEHTA, U
BCE JKMBOTHBIC IOKWJIM IO 3apaHee OMNpPeNeJeHHOW KOHEYHOH TOYKH € KO3(pPHUIHEHTOM
BbUKHBaeMocTH 100%, 9To mokas3bIBaeT MpeKpacHyo 3PPeKTUBHOCTh MPOTHB BUpPYyCa IPUMIA in
vivo.

IlpuBenenHoe BbIlIE ONMUCAHWE BAPUAHTOB OCYILIECTBJICHHS AAHO HMCKIKOYUTENBHO IS
NOMOINM B TMOHMMAHUHM Crocoda M KIHYEBOH KOHLENIMHM MO HACTOSIIEMY H300pETEHHIO.
Crnenyer OTMETHTh, YTO KBATU(HUIMPOBAHHBIA CHENHMAINCT B JAHHOW OONacTH CcrocoOeH
OCYILIECTBHUTDH PA3JINYHbIE MOTU(DHUKAINH U YIYULICHHUs B HACTOSIEM M300PETEHNH, HE BBIXOMS
3a paMK{ TEXHHYECKOro MPHUHIMIIA MO HACTOSAIIEMY H300pPETeHMIO, W 3TH YIYYIICHUS U

Moau(UKAIINHY TaK:Ke BXOISIT B 0OBEM 3aIHUTHI 10 HACTOSIIIEMY H300PETEHHUIO.
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DPOPMVYIJIA U3OBPETEHUA
1. Tupuponosoe mnpousBoaHoe, umeromee ¢dopmyny (I), wnm ero crepeousomep,

(bapMaLieBTHUYECKH MPUEMJIEMast COJIb, COJIbBAT WJIH KpUCTAJUTUYECKast (hopMma,
X N-— Rs
|

A@%(Rﬂm
X

@)

i

(1) A BeiOpan 3 N mn CRy, R; BeIOpaH 13 aTOMa BOIOPOAA, LIMAHO-TPYIIIEL, THAPOKCH-
TPYIIIBI, TAJIOTE€HA, KapOOKCHIIa, CI0KHOTO 3dupa, amuna, cyiabpoHmaMuaa; wim R; BeiOpan u3
CIEAYIOIMX  HE3aMeIleHHbIX wWnu  3amelneHHbix rpymm:  Cpg  rugpokapoun, Cig
runpokapominokcu, Cp¢ runpokapOmnamuno, C;¢ ruapokapouncynbPrugpun, KapOOHHI
runpasun, C,¢ rugpokapbmn kapbouun, Cpg rugpokapObmnamuao kapoonmn, Cig
runpokapOmnkapoonmnn amuHo, C;_¢ runpokapomnokcu kapooHmi, Ci.q ruapoKapOMICyIbhUHII,
Ci¢ rugpokapOunamuHo kapOonuwnamuHo, Ci¢ wumkmoankumi, Cig mukmoankokcy, Cs
uuknoankunamMuao, Cse  mukmoankuwiacynsbrugpui, Cse  uukinoankuikapOormn, Cs
nuKIoankuiaMuao kapoonwn, Cie mukmoankuiakapOoHmn amuHO, Cs LMKIOATKUIAMUHO
KapOOHUJIAMIHO, Cuzg reTePOLIMKIIOANIKHIIL, Cag reTepOLIMKIOATKOKCH, Caig
rereporukioankunamMuao, Cyg reTepouukaoankun cyiabdruapmn, Cyg TeTepOLMKIOATKUI
kapOonmi, Cyg rerepoumkioankunaMmuto kapoouun, Cs.jp apui, Cs.jp apunokcn, Cs.1g apUIOKCH
runpokapomn, Cs.o apunmamuno, Csig apun cynbdruapun, Csio apun kapOonmn, Cig
runpokapoun cynbhonmi, Cig ruapokapoun cyabhoHmIaMuHo, C3g MUKIOATKUAT CYJIb(OOHMUI,
Cs.6 mukgnoankun cyinbhoHmwtamMmuao, Cso apun cynbhonmwi, Csgo apun cylbHOHUIAMUHO,
aMHHOOKCANWI aMuHO, amuHookcanmun, Cs.ig apuigamubo kapOoHun wiu Cs.jop apuIaMHHO
KapOOHMIIAMHHO;

(2) M BoiOpan u3 N mu CR,, R, BeIOpan n3 atoma BOAOPOAA, LIUAHO-TPYIIIEL, THAPOKCH-
IPYIIIbI, rajioreHa, KapOOKCHIIa, CJIOKHOTO 3dupa, amuaa, cyabPpoHUIaMuaa; wind R, BeIOpaH u3
CIEAYIOIMX  HEe3aMeIleHHbIX wWiu 3ameineHHbix rpymm:  Cpg  rugpokapoumn, Cig
runpokapominokcu, C¢ runpokapOmnamubno, C;¢ ruapokapOouncynbPrugpui, KapOOHHI

runpasun, C,¢ rugpokapbmn kapbonun, C,g rugpokapbmnamuao kapoonmn, Cig
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runpokapOmikapoonmnn amuHo, C,_¢ runpokapomnokcu kapooHm, C.q THAPOKApOMICYTIbGOUHII,
Ci.s ruapokapOunamuao kapbonwinamuHo, C; uwmknoankmn, Cs¢ wukinoankokeu, Csg
uuknoankunamuao, Cse  mukmoankuiacynsbruapui, Cse  uukinoankunkapOonmn, Cs
uukioankunamMuao kapoonun, Cjie mukmoankuiakapOoHun amuHO, Ci LUKIOATKHUIAMUHO
KapOOHHUJIAMHHO, Cuz reTepOLUKIIOATKIIL, Cys reTepOLUKIOATKOKCH, Cug
rerepoLuKiIoaNKiIaMuHo, Csg TreTepouuKIoankun cyiabdpruapun, Csg TeTEPOLMKIOATKUI
kapOoHui, Cyg rerepouukioankunamMmuto kapoouun, Cs.jy apui, Cs.jp apunokcu, Cs.1g apUIOKCH
runpokapoun, Cs.o apunmamuno, Cs.io apun cynbdruapun, Csio apun kapOonmn, Cig
runpokapoun cynbhponmn, Cig ruapokapoun cyabhpoHuIaMuHo, Cig HUKIOATKUI CYJIbOOHUI,
Cs.6 mukgoankun cyinbponmwtamuao, Cso apun cynbhonmi, Csio apun cyibHOHUIAMHHO,
aMHUHOOKCANWI amMuHO, amuHookcanun, Cs.ig apuigamubo kapOonun wiu Cs.jo apuIaMHUHO
kapOoHunamuuo, win R; u R, coemuHeHbl W 00pa3yrOT MepPBOE KOJBIO BMECTE C aTOMaMH
yriepoaa, COeIMHEHHBIMU C HUMH, WK R, u R, coequHeHbl 1 00pa3yioT BTOPOE KOJBIIO BMECTE
C aTOMaMH yTJIepo/ia, COEAMHEHHBIMU C HUMH;

(3) Q BeiOpan w3 N wumu CRj;, R; BeIOpan u3 aroma BOAOPONA, IHAHO-TPYIIIHI,
KapOOKcHIa, CIOKHOTO 3dupa, amuaa, win R; BbIOpaH U3 CIAEAYIOIIMX HE3aMEIIEHHBbIX TN
3amermeHHbIx rpym: C,¢ rugpokapoun, Cs¢ mukmoankmi, Cyg rereporukinoankmi, Cs.jo apu,
C3.6 UUKJIOANKII CYJIbPTUAPUI, CITUPOLUKIHYECKOE KOJIBLIO, MOCTHKOBOE [IUKJINYECKOE KOJIBIIO,
Cs¢ muknoankun cymbprugpun Ci rugpokapbun, Cse muxmoankun Cie rugpoxapOmi
cynbprugpun  C;¢ ruapokapoun, C;i uuxioankmn Cig THIPOKAPOMI CynbOruapuI
uuknoankui, Csg HMUKIOANKUIOKCH LUKIoankui, uukioamuzn Ci¢ TMAPOKapOMI, LUKIOAMHLT
LUKJIOANKII, TUKJIOCYIbGOHMIT Cig THAPOKAPOUII, [IUKIOCYIbGOHII HUKIOATKIIT, Wik Ry u Ry
COEIMHEHBI U 00PA3yIOT TPETHE KOJIBIIO BMECTE C ATOMAMH YIJIePOia, COEAMHEHHBIMU C HUMH;

(4) R BeiOpan uz NH, kapbonmna wiu CR4Rs, Ry 11 Rs He3aBucumo BrIOpaHbI M3 aToMa
BOJIOPOMA, IMAaHO-TPYIIbL, KapOOKCHIIA, CIIOKHOrO 3dupa, amuma, win Ry u Rs HezaBUCHMO
BBIOpaHbI M3 CIEOYIOIIMX He3aMelmeHHbIX WM 3amelneHHbIX rpymmn: Cis ruapokapoun, Cig
runpokapomnokcn, C;¢ rumpokapOmnamubo, C;s  ruapokapouncynbprugpun, Cig
runpokapOmnkapoonmn, Cy.¢ ruapokapdbunamuno kapoouui, Ci.q THAPOKapOMIKApOOHIIT aMUHO,
Ci.s rumpokapOmiokcu kapoonmn, Ci rumpokapOmnamubo amup, Cie mukmoankmwi, Csg
LIMKJIOAJIKOKCH, Csg LIMKJIOQTKHJIAMUHO, Cs LUKJIOAJTKUJICY Tb(PTUAPHIL, Cs
uuknoankunkapoonun, Cs  nukmoankuigamuHo — kapOoHwsn, Cie  HUKIOATKHUIAMUHO
kapoonmwinamuao, Cs¢ nuknoankwikapOoHmn amuHo, Csg rerepormkimoankmi Cyg
rereporukioankokcy, Cyg rereporukioankunamuto, Cyg retepormknoankut cynbhruapui, Cy.
g rerepouukioankmwn kapoouun, C,g rerepouukioankuiamuHo kapOonmn, Cs.io apmi, Cs.g

apunokcu, Cs.jg apmiokcu C runpokap6omn, Cs.jo apunamuno, Cs.jg apun cyiabrugpui, Cs.ig
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apun kapoouwm, Cs.io apunamuHo kapoouun wiu Cs_jg apuiaaMuHO kKapOoHWIaMuHO, Wik Ry 1 R
COeIMHEHbI U OOpa3yIT YeTBEpPTOE KOJBLIO BMECTE€ C arOMaMH yrjepoja, COeIUHEHHBIMU C
HUMH;

(5) Rg BBIOpaH M3 aToMa BOAOPOJAA WM CIEAYIOUINX HE3aMEUIEHHBIX MJIM 3aMEeLIeHHBIX
rpynn:.  Ci¢ rugpokapbun, Ci¢ rugpokapOmnokcn, Cps runpokapounsamubo, Cig
rugpokapOomwicynbruapun, kapoboumn ruapasun, Ci ruapoxkapobun  kapOonmn, Cig
runpokapOomnamMuao kapOonwmn, Ci ruapokapOunkapOonun amuuo, Ci¢ THIPOKAPOHIOKCH
kapoonmi, Ci runpokapOwicynbpuuun, Cie rTHApOKapOMIaMUHO KapOoHumamuHO, Ci
ukoankui, Cs mukinoankokeu, Cig nuknoankmiaMuto, Cs.g muknoankuicynbruapui, Csg
ukoankunkapooHus, Cis MUKIOANKHIAMHHO KapOOHWI, Ci IHKIOANKHIKAPOOHMI aMUHO,
Cs¢ UMKJIOAJIKHUIAMUHO KapOoHuiIaMuHO, Cyg rereponukaoankui, Cyg TeTEPOIMKIOATKOKCH,
Cy4g rerepouukinoankunaMuto, Cyg rereporukaoankn cynbbruapui, Cyg reTeponrKIOaTKuI
kapoonmi, Cyg rerepounkioankmiaMuto kapoouun, Cs.jy apui, Cs.jo apunokcn, Cs.jg apUIOKCH
runpokapomn, Cs.o apunmamuno, Cs.ig apun cynbdruapun, Csio apun kapOonmi, Cig
runpokapomn cynbhonmt, Ci.s ruapokapomn cyinbhoHmIaMuHO, Ci¢ TUKIOATKUAT CYJIb(HOHMUI,
Cs.¢ uukgoankun cyinbpoHmwtaMuao, Cs.o apun cynbhonmwi, Csgo apun cylbhOHUIAMHHO,
aMHHOOKCANWI amMuHO, amuHookcanun, Cs.io apuigamubo kapOonun wiu Cs.jy apUIaMHHO
kapOoHWIaMHHO, Ui Ry mpexacraBiser coboit msatoe Komblo, uian Rg u R coenuHeHbl u
00pa3yroT IIECTOe KOJIBIIO BMECTE C aTOMOM a30Ta, ¢ KOTOPbIM OHHM 00a COEIUHEHBI, U IECTOe
KOJIBLIO SIBJISIETCSI MOHOLIMKJIMUECKUM, CIHUPO-, COMNPSIKEHHbIM LMKJIHYECKUM, MOCTUKOBBIM
LUUKIMYECKUM WJIN TOJULMKINYECKUM, U He0Os3aTeNbHO comepsKuT 1, 2, 3 uau OoJibiue rpyrm,
HE3aBUCHMO BbIOpaHHBIX 13 rerepoaromMa, C=0, S=0 unu -SO,, B IOTNOJHEHUE K aTOMY a30Ta, C
koTopbiM R 1 Rg 00a coennHensr;

(6) m paBen 0, 1, 2, 3, 4 wiu 5, u R; BbIOpaH U3 aroma BOAOPOAA, THAPOKCU-TPYIIIIHI,
LIHAHO-TPYMIIBI, TajJoreHa, KapOOKCHia, CIOKHOrO 3dupa, cynbhoHMIaAMHIA, amMuaa, Wi R
BbIOpaH M3 CIIEAYIONIMX He3aMelleHHbIX WK 3amemeHHbix rpym: Cig rugpokapomn, Cig
runpokapomnokcu, Ci¢ runpokapounamuuo, Ci¢ ruapokapouncynbGrugpun, KapOOHUI
runpasun, Ci¢ ruapokapoun kapbouun, Cpg rugpokapbmnamubao kapoonmn, Cig
runpokapOmikapoonmnn amuHo, C;_¢ runpokapomnokcu kapooHm, C.q THAPOKApOMICYTbGUHII,
Cis ruapokapOunamuao kapOonwnamuHo, C; wwmknoankmn, Cse wuknoankoken, Cig
uuknoankunamuao, Cie  mukmoankuiacynsbruapui, Cie  uukiaoankunkapoonmn, Cs
uukioankunamuao kapooumn, Cie mukmoankuiakapOooHun amuHO, Ci HUKIOATKUIAMUHO
KapOOHUJIAMITHO, Cys reTePOLIMKIOANIKIIL, Cazg reTePOLIMKIOATKOKCH, Cuz
rereporukioankuiamMuio, C,g TreTepouuKIOankun cyiabpruapun, Cyg TeTepOLMKIOATKUI

kapOoHui, Cy.g TeTepounkioankmiaMuto kapoouun, Cs.jp apun, Cs.jp apunokcn, Cs.jg apUIOKCH
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runpokapomn, Cs. o apunmamuno, Cs.io apun cynbdruapun, Csio apun kapOonmi, Cig
runpokapomn cynbdonun, Cie ruapoxapOun cynbonunammuna, C;¢ HUKIOATKUIT CYJIb(OOHMUI,
Cs.¢ mmkmoankwn cyiabpormnamun, Csio apun cynbormn, Cs.go apul Cyab(pOHIIAMUL,
aMUHOOKCANWI aMuHO, amuHOOKcanwi, Cs.jo apunamuHo kapOoonun wiu Cs.g apUIaMUHO
KapOOHMJIAMHMHO, WJIK M paBeH 2, 3, 4 uiu 5, u oaHa wiu OoJible nap coceqHux R, coennHeHbl
1 00pasyroT ceapbMOe KOJIBIIO BMECTE C aTOMaMH YIJIepOAa, COSAMHEHHbIMU ¢ HUMU; Wik R, u R
COEIMHEHBI U 00pa3ylT BTOPOE KOJIBLIO BMECTE C aTOMaMH YIJIepOAa, COSTUHEHHBIMU C HUMU,

(7) X BeiOpan uz Y(CH,),, -CH(OCH3), -CH(SCH3;), N, O unu S, Y npeacrasisier coOoi
npoctyio cBsizb, NH, O unu S, v n pasen 0, 1, 2 unm 3;

(8) W mpencrasysier co0oii aTOM BOJIOPOAA WIIM TPYIIYy, KOTOpPask MeTa0OJU3UPYETCsT B
UCXOMHYKO (OpPMY JIEKaPCTBEHHOTO CPENCTBA B XOA€ XMMHYECKOW pEaKIUd W/WIH TOJ
neiicTBreM (PepMEHTOB in VIvo;

(9) Arl wuw Ar2 He3aBucumMO BBHIOpaHBI M3  (EHWJIBHOTO  KOJIbLIA WM
reTepoapoMaTHYECKOTO KOJIbLIA, coaepxaiero 1, 2, 3 umu Ooblne reTepoaToMoB;

(10) mepBOE KOJIBLIO, BTOPOE KOJIBIIO, TPETHE KOJIBLIO, YETBEPTOE KOJIBLIO, MATOE KOJIBIIO U
CenbMO€ KOJIbIIO HE3aBUCHUMO TMPENCTaBSIIOT COOOH He3aMelleHHOe WM 3aMelleHHOe
KapOOLMKINYECKOe KOJIBLO, HEMpephIBHOES WJIH mpepbiBaemoe 1, 2, 3 unu OoJblle WieHaMH,
BbIOpaHHBIMU U3 retepoaroma, C=0, S=0 unu SO,, u nepBoe KOJbLO, BTOPOE KOJIBIIO, TPETHE
KOJIBIIO, Y€TBEPTOE KOJIBLIO, MATOE KOJIBLIO U CEAbMOE KOJIBLIO HE3aBUCHUMO MPENCTABIISIIOT COO0H
MOHOLIMKJIMYECKOE, CIHUPO, COMPSDKEHHOE IHKJINYECKOe, MOCTHKOBOE LIUKIHYECKOe MU
MOJIULIUKIINIECKOE KOJIBIIO.

2. [upuaoHOBOE MPOU3BOAHOE WM €r0 CTepeor3oMep, hapMaleBTHUECKH MpUeMIIeMast
COJIb, COJIbBAT WJIK KpHCTajuindeckas ¢opma no 1. 1, roe Arl u Ar2 oba npeacraBisitoT coOoi

(beHUTbHOE KOJIBIIO, ¥ MUPUAOHOBOE NpousBoaHOe umeet hopmyny (11):

(D

WIH 10 MeHbIIeH Mepe onuH u3 Arl u Ar2 mpencrasisieT coOOM rerepoapoMaTHIEeCKOe

KOJIBLIO.
3. IlupuaoHOBOE MPOM3BOIHOE MM €r0 CTepeou3oMep, (papManeBTUIeCKHu MpHeMieMast

COJIb, COJIbBAT WM KpUCTAJUTHUecKass ¢opma mo m. 1, rae B reTepOLUKINYeCKOM KOJIbLIE MU
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reTepoapoMaTHYECKOM KOJIbIIE TeTepoaToM He3aBucuMo BbiOpan u3 N, O wiu S.

4. TlupuaOHOBOE MPOU3BOAHOE HIIM €r0 CTEpeor3oMep, (hapMaleBTHUECKH MpUeMIIEMast
COJIb, COJIbBAT WJIM Kpuctayumdeckas ¢opma mo m. 1, roae A npencrasisier codoit CR;, M
npexncrasisier coboit CR,, u Ry 1 R; coenunensr u 00pas3yroT nepBoe KOJIbLIO BMECTE C aTOMaMHU
yriepoaa, coenuHeHHbIME ¢ HuMu, w/unu Q npexacrasisier codoii CR;, R mpencrasnsier coboit
CR4Rs, u R3; u Ry coenuHeHbl M 00pa3ylOT BTOpOE KOJBLO BMECTE C aTOMaMHU YIJIEpOJa,
coenmuHeHHbIMU ¢ HuMH, w/uan R mpencraBmsier codoit CR4Rs, u Ry u Rg coenuHeHbl u
00pa3yroT IIECTOE KOJIBIIO BMECTE C AaTOMAaMH YIJIepOia U a30Ta, C KOTOPBIMH OHU COEIMHEHBI.

5. TTupumoHOBOE MPOUZBOIHOE UJIH €r0 CTepeonu3omep, (hapMaleBTHUECKH TpUeMIIEMAast
COJIb, COJIbBAT WJIM KpHUCTajuTndeckasi ¢hopma mo 1. 1, roe W BbIOpaH U3 CIEAYIONUX TPYIIIL:

(a) -C(=0)-Rg; (b) -C(=0)-(CHy)k-Rs, k BeIOpan uz 0-3; (c) -C(=0)-O-(CH,)k-Rg, k
BeiOpan u3 0-3; (d) -CH,-O-Rg; (e) -CH,-O-C(=0)-Rg; (f) -CH,-O-C(=0)-0-Rg; (g) -CH(-CHj3)-
O-C(=0)-Rg; (h) -CH(-CHj)-O-C(C=0)-0O-(CH,)k-Rg, k BwiOpan wu3 0-3; (i) -CH,-O-
P(=0)(OH);; (j) -CH2-O-P(=0)(OPh)(NHRs); (k) -CH,-O-P(=0)(OCH,OC(=0)ORs);; Rs
BBIOpaH W3 CIEAYIOIINX He3aMeUIeHHBbIX Wi 3amerneHHbix rpymm: Cig ruapokapomn, Cig
runpokapomiokcu, Cp¢ runpokapOmnamuuo, Ci¢ ruapokapouncynbGrugpun, KapOOHHI
runpasun, C,¢ ruapokapomn kapbouun, Cpg rugpokapObmnamuao kapbonmn, Cig
runpokapOmikapoonmnn amuHo, C;.¢ runpokapomnokcu kapooHmw, Ci.q rUAPOKapOMICYTbOUHII,
Ci.s ruppokapOunamuao kapOoHuwinamuHo, Cji uwmknoankmn, Cs¢ wukinoankokeu, Csg
uuknoankunamuao, Cse  mukmoankuiacynsbrugpui, Cse  uukinoankunkapoormn, Csg
uukioankuaaMuao kapoonmn, Cie mukmoankuiakapOoHun amuHO, Cs LMKIOATKUIAMUHO
KapOOHMJIAMHHO, Cayg reTepOIKIOAITKI, Cus reTepPOLMKIOATKOKCH, Cys
rereporukioankuiamMuio, Cyg reTepounukaoankun cyiabdruapmn, Cyg TeTepOLMKIOATKUI
kapOoHmi, Cyg rerepoumkioankunaMmuto kapoouun, Cs.jg apui, Cs.jp apunokcu, Cs.1g apUIOKCH
runpokapomn, Cs.o apunmamuno, Cs.io apun cynbdruapun, Csio apun kapOonmn, Cig
runpokapoun cynbhonmi, Cig ruapokapoun cyabhoHunaMuHo, Cis MUKIOATKUT CYJIb(OOHMUI,
Cs.6 mukgnoankun cyinbhoHmwtamMuao, Cso apun cynbhonmwi, Csio apun cylbHOHUIAMUHO,
aMHHOOKCANWI amMuHO, amuHookcanun, Cs.ig apuigamubo kapOonun wiu Cs.jyp apuiIaMHuHO
KapOOHMIIAMHHO.

6. [TupuaoHOBOE MPOM3BOIHOE HITH €r0 CTepeou3omMep, papmarieBTUIeCKH MpreMiieMast
COJIb, COJIbBAT WJIM KpUCTa/uiMdeckas (opma mo modomy u3 mm. 1 - 5, rae B ciy4ae, Korma
IIIECTO€ KOJIBIO TPEACTABIsIET COOOM CIUPO KOJBLO, OOIMUN aTOM yrjepoaa CIHUpO-KOJblia U
aToOM a30Ta, OO Ui CIHUPO-KOJbLA M MAaTEPUHCKOTO KOJIbIA, SBIISTFOTCS COCEIHUMH HITH
pasneseHbl OAHUM aTOMOM.

7. IlupuaoHOBOE MPOU3BOIHOE MIIU €r0 CTepeonu3oMep, (papmMaleBTUIECKH MpueMieMast
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COJIb, COJIbBAT WJIM KpUCTaJIHUeckass Gopma mo jrodomy w3 nm. 1 - 6, roe B ciydae, Korma
[IecToe KOJIBIO MPENCTaBJsieT COOOM CIHPO KOJBIO, KOJBIO B CHHPO-KOJBIE, KOTOPOE UMEET
oOLIMi1 aTOM a30Ta C MaTEPUHCKUM KOJIBIIOM, COJIEPIKUT aTOM KUCJIOPOJa, aTOM a30Ta WJIH aTOM
yrJjieposia B MOJIOKEHUHU HAPOTUB 3TOTO aTOMa a30Ta.

8. ITupuaoHOBOE MPOUZBOJHOE UJIH €ro cTepeonsomep, (hapMaleBTHUYECKH MpUuemMiieMast
COJIb, COJIbBAT WJIM KpUCTaJuIM4eckas (opma mo modomy u3 mm. 1 - 7, rae B ciy4ae, Kornaa
IIECTOE KOJIBLO MPEACTaBisieT cOOOM CIUPO KOJBLO, KOJBIO B CIUPO-KOJIBIE, KOTOPOE UMEET
OOLIUI aTOM a30Ta C MAaTEPUHCKUM KOJIBLIOM, MPENCTaBjsieT cOOOM S-uyeHHOoe, O-4lieHHOoe, 7-
YJIEHHOE WK 8-4JIEHHOE KOJIBIIO, U IPYroe KOJBbIO MPeACcTaBisieT co00i 3-ujeHHOe, 4-4JIEHHOE,
5-uneHHOE MU O-4JIeHHOE KapOOILUKITNYeCKOe, KUCIOPOI-COEPIKaIee TeTePOLIMKITMIECKOe UITH
cepa-coaeprkaiee reTepPOLHKINYECKOe KOJIbLIO, HE3aMEIICHHOE WM HMEIoLIee 3aMECTHUTEIb,
BbIOpaHHbIN U3 raynorena, C.; ruapokapouna uiu C; 3 rajJoreHruapoxkapomnia.

9. [MupuaOHOBOE MPOU3BOAHOE UJTH €r0 cTepeousoMep, hapMaleBTUYECKH MpueMiIeMast
COJIb, COJIbBAT WJTU KpHUCTAJUTHUYeCKasi popma 1o 1. 8, riue B ciiydae, KOrjaa Apyroe KOJbIo UMeeT
3aMECTHTEJIb, 3TOT 3aMECTUTENb BBIOpaH W3 Merwia, ¢pTopa, Xjopa, OpoMa, MOHOPTOPMETHIIA,
mudropmermna,  TpUPTOPMETHIA, TUAPOKCHUMETHIA,  METOKCUMETHJIA,  METOKCHAITHIIA,
XJIOPMETUIIA.

10. ITupunoHOBOE MPOU3BOAHOE HITH €r0 CTepeon3oMep, hapMareBTHIECKH IpHUeMiIeMast
COJIb, COJIbBAT WJIM KpUCTAJUTHYecKast popma o jsrodomy us3 mi. 1 - 9, rae B popmyne (I) mecroe
KOJIBIIO BBIOPAHO U3 CIIEAYIOLINX TPYIIIL:

# 3 NS AT # Iy ~F
EICA; ?:5 aN% N&o ; A@A;zﬁ 273‘N

(@] O (@] : :LLL

11. TTupumoHOBOE MPOU3BOAHOE WITH €TI0 CTepeousoMep, hapMaleBTHIYECKH MpUeMyIeMast
COJIb, COJIbBAT WJIM KpUCTaJuM4eckas (opma mo modomy u3 mm. 1 - 9, rae mupUIOHOBOE

npousBoaHoe umeeT popmyay Ila umu popmyny Ilb:

Ila b

B dopmye Ila u popmyne 1Ib,

G npencrasisier coboit O nmn CHy;
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Z Boibpan u3 CH,, O win S;

p u q paBHBI cooTBeTcTBeHHO 0, 1 Mnu 2, u He MoryT 00a OTHOBPEMEHHO ObITh paBHBI 0,
u xoraa Z npencrasiser codoit O mnu S, Toraa p+q Oonblire uim paBHO 2,

onpezaenenuss W, R; 1 m COTBETCTBEHHO TaKHe ke, KaK B IPEAbIAYIINX MyHKTaXx.

12. TTupunoHOBOE MPOU3BOAHOE HIIH €r0 CTepeor3oMep, GpapMarieBTHYECKH MpUeMIieMast
COJIb, COJIBBAT WM KpucTajuindeckas popma mo n. 11, rae B popmyne Ila u popmyne IIb, p+q =
1 wim 2 wnu 3, u Z npexncrasisier coboit CHy,, wnmu p = 1 wnm 2, = 1 wim 2, u Z npencraBisieT
coboii O i S.

13. TTupumoHOBOE MPOU3BOAHOE UITH €TI0 CTepeou3oMep, hapMaleBTHIECKH MpUeMyIeMast
COJIb, COJIbBAT WU Kpuctajuimydeckass popma mo m. 11, rme R; BeiOpan u3 atoma Bomopona,
THIPOKCU-TPYIIBI, HAHO-TPyNbl, rajoreHa, Ci.¢ ruapokapduna, Ci.s rajJoreHruapokapouna,
Css muknoankuna, Cpg ankokcu Ci rumgpokapduna, runpokcu Ci ruapokapdbuma, Cig
THIPOKAPOMIIOKCH.

14. TTupuoHOBOE MPOU3BOAHOE HITH €r0 CTepeonu3oMep, hapMaleBTHIECKH MpUeMyIeMast
COJIb, COJIbBAT WJIH KpUCTajTn4eckasi ¢hopma o . 13, rme Ry coennHeH ¢ eHUITBHBIM KOJIBIIOM,
R7 BeiOpan u3 F, Cl, Br wiu metwna, u m pases 1, 2 win 3.

15. TTupunoHOBOE MPOU3BOAHOE HITH €r0 CTepeon3oMep, hapMareBTHIECKH MprUeMiIeMast
COJIb, COJIBBAT WJIM KpHcTaunueckas ¢popma mo 1. 11, rme W BBIOpaH U3 CIEQYIOIIUX TPYII:

(a) -C(=0)-Rs; (b) -C(=0)-(CHy)k-Rs, k BeiOpan uz 0-3; (c) -C(=0)-O-(CH,)k-Rg, k
BbIOpaH u3 0-3; (e) -CH,-O-C(=0)-Rs; (f) -CH,-O-C(=0)-0-Rs; (g) -CH(-CH3)-O-C(=0)-Rg; (h)
-CH(-CH;)-O-C(C=0)-0-(CH,)k-Rg, k BBIOpan u3 0-3; (i) -CH,-O-P(=0)(OH),; (j) -CH,-O-
P(=0)(OPh)(NHRg); (k) -CH,-O-P(=0)(OCH,0C(=0)ORg),; Rg BbIOpaH u3 meTuia, 3THIA,
U30TIPONIIIA WK OyTHIIA.

16. TTupumoHOBOE MPOU3BOAHOE WITH €TI0 CTepeousoMep, hapMaleBTHIECKH MpUeMyIeMast
COJIb, COJIbBAT WJIM KpUCTaJuIMYeckas (opma mo jmodomy w3 mm. 1 - 5, rae mupumoHOBOE

npousBoaHOe umeet hopmyiy Ilc:

W
\O (o]
C
O A N%:
E

X N\N) b
N X

| | Rom
= S)\/

lic
B (hopmyue Ilc, a, b, ¢ u d paBubI coorBercTBerHO 0, 1, 2 unn 3, ua u b He paBHbI 0 win 3

B OJTHO M TO ke BpeMs, U ¢ U d He paBHBI O WK 3 B OJTHO U TO JK€ BpeMH,
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E npencrasnsier coboit CH, mu O,

K npencrasnsier coboii CH; mu O.

17. TTupunoHOBOE MPOU3BOAHOE HITH €r0 CTepeon3oMep, hapMareBTHIECKH prueMiIeMast
COJIb, COJIBBAT WJIM KpUCTajuindeckas popma no n. 16, rae B popmyne Ilc, a+b = 1 wnm 2 unm 3,
uctd =1 wmm 2 wnu 3.

18. TTupunoHOBOE MPOU3BOAHOE HIIM €r0 CTepeoru3oMep, papMarieBTHYECKH MpUeMIieMast
COJIb, COJIbBAT WJIH KpucTajuindeckast popma mo m. 16, ruoe B ¢popmyie Ilc R; BriOpan u3 aroma
BOAOPONA, THOPOKCH-TPYMINbI, IUaHO-rpymmbl, ramorena, Ci ruapokapbuma, Cig
ranorenruapokapouna, Cs ankokcu Cig rugpokapdbuia, runpokcu Ci¢ ruapokapdbuma, Ci
runpokapOomnokcu, u R; coenuueH ¢ peHUITbHBIM KOJIBLIOM.

19. TTupunoHOBOE MPOU3BOAHOE HITH €r0 CTepeou3oMep, hapMaleBTHIECKH MpUeMyIeMast
COJIb, COJIbBAT WJIH KpUCTAJUTHYECKasi popMa o rodomy u3 . 1 - 5, re B ciiydae, KOraa msitoe
KOJIBIIO TMPEACTaBisieT COOOH MOCTHKOBOE KOJIBLIO, 3TO MOCTHUKOBOE KOJIBIIO SIBJISIETCS
OWLIMKJTMYECKUM WJIM TPULUKIMYECKUM, U aTOM YIJIepOoJia B FOJIOBE MOCTa WJIH aTOM yriepoaa
HE B TOJIOBE MOCTa MOCTHKOBOTO KOJIbI[Aa COEOUHEH C COOTBETCTBYIOIIMM aTOMOM a30Ta
MaTEPUHCKOTO KOJIbIIA.

20. [TupumoHOBOE MPOU3BOAHOE HIIH €r0 CTEpeon3oMep, (papMareBTUIECKH preMiieMast
COJIb, COJIBBAT WJIM KpUCTAJTHYeCKast popma o 1. | wim 19, rae B ciaydae, Korma msitoe KOJIbIo
NpeacTaBisieT COOOM  MOCTHKOBOE KOJIBLIO, 3TO MOCTHUKOBOE KOJIBLIO BBIOpaHO W3
ourukio[1.1.1]nenrana, ourukio[2.1.0]nenTana, ourukio[2.1.1]rekcana,
ounmkio[2.2.0]rekcana, ounmkio[3.1.1]renTana, ounmkio[3.2.0]renrana,
Oounmkio[2.2.1]rentana, onumkio[3.2.1]okrana, Ouuukio[3.3.0]okTaHa.

21. [TupuIOHOBOE MPOU3BOIHOE HIIU €r0 CTEPEOU3OMep, (papMaleBTUIECKH TIpreMiieMast
COJIb, COJTBBAT WK KpucTajuindeckas Gopma no m. 1 uimu 19 wnu 20, rae B ciiydae, KOraa msitoe
KOJIbIIO TMPENCTaBIsieT COOOH MOCTHKOBOE KOJIBLIO, 3TO MOCTHKOBOE KOJIBLIO SIBJISIETCS
He3aMeIeHHbIM WJTH 3aMelneHo 1, 2, 3 uiu OoJblie 3aMeCTUTENSIMU, BBIOPAaHHBIMU K3 (PTOPA,
xjiopa, opoma, Tpudtopmermia, -CH,OH unmu -CH,OCH3.

22. [TupuoHOBOE MPOU3BOAHOE HIIH €r0 CTEpeon3oMep, (papManeBTUIeCKH mpueMiieMast
COJIb, COJIbBAT WJIM KpPUCTAJTMYecKas ¢opma mo jgrodomy u3 mm. 1 - 5, rme mupumoHOBOE

npousBoaHoe umeet popmyany IId wim hopmyny Ile:



Iid lle

B dopmysie I1d u popmyse Ile

R, BbIOpaH M3 aroma BOIOPOJA, THAPOKCHU-TPYIIBI, LHAHO-TPyNHmbl, rajorena, Ci.g
runpokapouna, C s ramorenruapokapdumna, Cs ankokcu Cig rugpokapouia, rumpokcu Cig
runpokap6omna, Ci¢ THaOpOKapOMIIOKCH, KapOOKCHIIA, aMHUIa UJTH CJIOJKHOTO 3(upa.

23. [TupuioHOBOE MPOU3BOAHOE HIIH €r0 CTEpeon3oMep, (papManeBTUIeCKH mprueMiieMast
COJIb, COJIbBAT WK KpUcTajutmueckass ¢Gopma mo m. 22, rne Ry, BeIOpaH U3 atoma BOIOPOA,
¢dbTopa, xJjopa, MeTWIa, 3THIA, U3OMPOMWIa, TpUPTOPpMETHIa, METOKCHUMETUIA HIU
TUIPOKCUMETHIIA.

24. [TupuIOHOBOE MPOU3BOIAHOE HIIH €r0 CTepeon3oMep, (papManeBTUIeCKH preMiieMast
COJIb, COJIBBAT WM KpUCTaJuINdeckast popma mo n. 22, rae B popmysne 11d nnm Ile R; BriOpan u3
aToMa BOJAOPOAQA, THUAPOKCH-TPYIIBL, LUaHO-rpymmel, rajoreHa, C;¢ runpokapOmma, Cig
ranorenruapokapouna, C;¢ ankokcu C;¢ rumpokap6Obmna, ruapokcu Cie ruapokapouna, Cig
rugpokapOmnokcy, u R7 coennneH ¢ peHUIbHBIM KOJIBIIOM.

25. TTlupuaoHOBOE MPOU3BOAHOE WM €r0 CTepeon3oMep, papMalieBTHYECKH IpUeMIieMast
COJIb, COJIbBAT HJIM KpHUCTajutndeckass ¢gopma mo smobomy u3 mm. 1 - 5, roe Rg BbiOpan u3

CJIEYIOLINX TPYII:
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26. [TupumoHOBOE MPOU3BOAHOE HIIH €r0 CTEpeon3oMep, (papMareBTUIECKH preMiieMast
COJIb, COJIbBAT WJIM KpHCTajuindeckas (opma mo jgrodomy u3 mm. 1 - 5, roe B ciaydae korma
[IeCTOe KOJIBLIO MPEACTaBIsieT COOOM 4-ujieHHOe, S-ujieHHOe, O-4jieHHOe€ WIH 7-4JIeHHOE
MOHOLMKJIMYECKOe KOJbLO, ¢opmyna (I) HONMOSHUTENBHO COOTBETCTBYET IO MEHbILIEH Mepe
OJTHOMY U3 CJIEAYIOIIUX YCIOBUIL:

1) B IOMOJIHEHHE K aTOMy a30Ta, ¢ KOTopeiM R u Ry o0a coenmHeHsbl, mecToe KOJbLO
HEeOoOs3aTeNIbHO CONEPIKUT OIMH WJIM JBa U3 CJICAYIOIIMX. aTOM KHCJIOPOJa, €Ile OAMH aTOM
azota, C=0, S=0, SO,;

1) IIecToe KOJbLO HMMEET IO MEHbLIEH Mepe OAMH 3aMEeCTHTENb, BBIOPAHHBIA U3
THIPOKCH-TPYIINbI, [MAHO-TPYIIbL, KapOOKCHIIA, CIIOKHOTO 3bupa, CyiabHoHWUIAMUIA, aMUJa,
Cys ankenuna, Css muknoankuiaa, Csg ramorenumkgoankuia, Cse nukioankokcu, Cig
runpokapomnokcu Ci rumpokapobuna, Cis ruapokapobunokcu Cp runpokapOmiokcn, Cig
runpokapomnamuno, Ci.¢ TuapOKapOuNCyIbdTruapuia, kapoonmn runpasuna, Ciq ruapokapoun
kapoonmia, C; ruapokapOunamuHo kapOonmna, Ci.s rugpokapOmikapoonun amuHo wim Ci g
T'HAPOKapOMIIOKCH KapOOHMIIA,

1il) mIecToe KOJIbLIO COAEPIKHUT SHAOLUUKIUYECKYIO YIIepOA-yIIEPOIHYIO STHICHOBYIO
CBSI3b, WJIHM IIECTOE KOJIBIO COACPMHHUT K3OLUKINYECKYIO VIJIEPOA-YIIEPOAHYIO STHIIEHOBYIO
CBsI3b, UIMEIOIIYIO0 OJUH OOIIHIA aTOM YIJIepOJia C IECThIM KOJIBLIOM,

iv) mo MeHblueir mepe onuH u3 Arl um Ar2 mpexacrasiser coOol a30T-coneprKalinee
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reTepoapoMaTHIeCcKOe KOJIbLIO,
V) 10 MeHbIIel Mepe oauH 3 A u M npencrasisier co0oit N.
27. IlupuoHOBOE MPOU3BOIAHOE HIIH €r0 CTepeon3oMep, (papMareBTHIeCKH mpueMiieMast
COJIb, COJIBBAT WJIM KPUCTAJUTHUECKas: opma 1o 1. 26, rae B YCIOBHH 11) 3aMECTUTENh B [IECTOM

KOJIbLIC Bbl6paH Hu3 OCH2CH20CH3, -CHQOCI‘]F2, -CHzoCF3, -CHon, -OH, -COOH, -

COOCH;, -CONH,, -OCH,F, -OCHF,, -OCFs, -CH,0CH,, Fcro—<{ £ <], +o—<,
(@]

LA

2 10 4

28. [TupuIoHOBOE MPOU3BOIHOE HIIU €r0 CTEpeon3oMep, (papManeBTUIeCKH prueMiieMast
COJIb, COJIbBAT WJIK KpUCTAJUTHUecKas hopma mo . 1 wnm 26 wim 27, rie B ciiydae, KOrja mecToe
KOJBIIO TpeACTaByisieT Cco0oil  4-ujeHHOe, S-ujieHHOe, O-4JieHHOe WM 7-4JIeHHOE
MOHOLIMKJIMYECKOE KOJIBLO, ILIECTOE KOJBLO COAEPAKHUT CyMMapHO 2 rerepoaroMa, W 3T 2
rerepoaTroMa HaxoOdaTC B Mapa- WK META-TIOJIOKEHNN, U OAUH U3 TCTEPOATOMOB NMPEACTABIACT
coboii aTom a3oTa, coequHeHHbI ¢ oboumu R u R, a apyroit rerepoarom npencrasiser coOoit
KHCJIOPOJ UJIH a30T.

29. [TupuOoHOBOE MPOU3BOAHOE HIIH €r0 CTEpeon3oMep, (papMareBTUIECKH preMiieMast
COJIb, COJIbBAT MJIM KpHCTAJUIMYecKas opma 1o 1. 28, rne 1Ba rerepoaroMa B MIECTOM KOJIbLE
00a mpencTaBisAT cOOON aTOMBI a30Ta, STH JIBa aTOMA a30Ta HAXOAATCS B MPOTHBOIIOJIOKHBIX
MOJIOJKEHUSIX, TIPU 3TOM IIECTOE KOJIBLO JOMOJHUTENBHO coaep:kut C=0.

30. IIupuioHOBOE MPOU3BOIHOE HIIH €0 CTEPEOn30Mep, (papMaLieBTHUYECKU ITpHeMiIeMast
COJIb, COJIbBAT MJTH KpUCTaUTN4eckas ¢popma o 1. 1 umu 26 unu 27, rae B ciiydyae, KOrja mecToe
KOJNIBLIO TPEACTaBsieT CcOo0OH  4-ujeHHOe, S-ujleHHOe, O-4JIeHHOEe WM  7-4JIeHHOE
MOHOLIMKJIMYECKOE KOJIBLIO, LIECTO€ KOJIBLIO COAEPXKHUT CyMMapHO | rerepoatoM, KOTOPBIH
npeacTaBisier coO0i aToM a30Ta, coequHEeHHbIN ¢ oboumu R u Rg, mpu 3TOM miecToe KOJbIO
COAEPKUT SHIAOLUKINYECKYIO YIIEPOA-YIIEPOAHYIO STUICHOBYIO CBS3b WIIN 3K30LMKINYECKYIO
YIIEPOA-YIJIEPOAHYIO STUIIEHOBYIO CBSA3b.

31. ITupumoHOBOE MPOU3BOAHOE UITH €TI0 CTepeonu3oMep, hapMareBTHIECKH MprueMyIeMast
COJIb, COJIBBAT WJIM KpUCTAJUTHYecKast ¢popma 1o 1. 1 wum 26, rae B popmyde (1) mecroe KOJIbIO

BBIOPAHO U3 CJIENYIOMUX TPYIIIL:

ocH3 OCH on )> ON-0CH;
P EN o .
' g : %J\/o IR V ﬂo/.A /g LG .
; - Lokl 0 5k J\/o . s h_o0
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32. TlupuoHOBOE MPOU3BOIHOE HITH €0 CTepeon3omep, (papMaleBTHYeCKU mpreMyieMast
COJIb, COJIbBAT HJTH KpUCTAJLTHYeCKast popma mo mrodomy u3 mi. 1 - 5, rae B popmyne (I) mecroe
KOJIBLIO TPEACTaBIsieT COOOW He3aMeUIeHHOe MOP(OJUHOBOE KOJBLO U JOMOJHUTEIBHO
COOTBETCTBYET MO MEHBILEH MEPE OJTHOMY U3 CIEAYIOLIUX YCIOBHIA:

1) omma w3 A um M mpencrasiser coboii N, a BTOpoil mnpencrasisier coOOi
cootBercTBenHO CR; miu CR,, mpu atom Q npexacrasinsier codoit CH;

1) mo MeHblieid mepe omuH u3 Arl um Ar2 mpencrasnsier coOOH a30T-coneprKalnee
rerepoapoMaTHYecKoe KOJIbIIO, coneprkamee 1 mim 2 atoma a3oTa.

33. ITupumoHOBOE MPOU3BOAHOE MITH €0 CTepeon3oMep, (hapMareBTHIECKH MprueMiIeMast
COJIb, COJIbBAT WJIM KpUCTaTMUeckass popma mo jrodomy w3 nm. 1 - 5, roe B ciydae, Korma
[IeCTOe KOJIBLO MPEACTABIIIeT COOOM KOHASHCHPOBAHHOE KOJIBIO, TaHHOE KOHASHCUPOBAHHOE
KOJIBLIO TIPEAICTAaBIIAET COO0M OMIMKIMYECKOe KOJBIO, TAe OJHO KOJIBIO, cofeprKaliee OOmuit
aTOM a30Ta ¢ MATEPUHCKUM KOJIBILIOM, IMPENCTaBJSIET COOO HACHIIIEHHOE S-4JIeHHOe WiH O-
YJIGHHOE KOJIBLO U HeOoOs3aTeNbHO COAEPXKUT OAHY WIIM JBE Ipymmbl, BeIOpanHble u3 O, eme
onnoro N, C=0, S=0, SO,, a agpyroe KoOJbLO MpeAcTaBsieT coO0N 3-uieHHoe, 4-dlieHHOoe, 5-
YJIEHHOE WJIH O-4JICHHOE HACBIIEHHOE WJIM HEHACHILIEHHOE KOJIBIO U HeOOs3aTeIbHO COIEPHKHUT
onHy wiu aBe rpymmel, BeiOpanHeie u3 O, N, C=0, S=0, SO,.

34. TTupumoHOBOE MPOU3BOAHOE UJTH €TI0 CTepeon3oMep, hapMalleBTHIECKH MpUeMyIeMast
COJIb, COJIbBAT WJIM KpUCTaudeckas ¢opma mo m. 1 unu 33, rae B ciaydae, KOraa IIECTOe
KOJIBIIO TPENCTaBjsieT COOOM  KOHAEHCHPOBAHHOE KOJIBIIO, OJHO KOJIBLIO JaHHOTO
KOHIEHCHUPOBAHHOI'O KOJIbIA, COJepikaliee OOMIM aToM a30Ta ¢ MATEPUHCKUM KOJBIIOM,
npeacTaBisieT CoOOM MUNEPUIUHOBOE WJIM IMHIEPA3UHOBOE KOJBIO, a JPyroe KOJbIIO
NpeacTaBisieT Cco0oi  S-uieHHOe WM O-4JieHHOE TeTepoapoOMaTHYecKoe KOJbIO WU
HACBILIEHHOE T€TePOLMKIMYECKOE KOJIBbIO, KOTOPOE SIBJISIETCS] HE3aMEIeHHBIM WJIH 3aMEeIleHO
1,2, 3 wnm Oojblle 3aMEeCTUTESIMH, BBIOPAHHBIMH W3 THIPOKCHU-TPYIIBL, [THAHO-TPYIIIIHL
kapOokcuia, crnoxkHoro 3¢dwupa, cynbponunamunma, amuma, Cp¢ amkmna, C,¢ ankenmna, Cig
ranorearuapokapouna, C,; ankokcu, Cs.¢ nukinoruapokapoumnokcu, Ci.¢ ruapokapouinokcu Ci g
runpokapOmna, C1-6 runpokapbmnamubo, Cig ruapoxapOwicynbpruapuia, KapOOHHI
runpasuna, Cp ruapokapOun kapbonmna, Cps ruapokapbun cynbponmwtamuna, Cig

rugpokapOunamMuHo kapoonmna, C,.¢ rugpokapOonnkapOormn amuao win Ci.¢ ruApokapOouIokcu
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kapOoHMIA.

35. IMupunoHOBOE MPOU3BOAHOE UITH €0 CTepeon3oMep, (hapMareBTHIECKH MprueMiIeMast
COJIb, COJIBBAT MJIM KpucTasnyeckast ¢opma no m. 1 unu 33 mnum 34, rne B popmyne (I) mecroe

KOJIBIIO BBIOPAHO U3 CIIEAYIOLINX TPYIIIL:
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36. ITupunoHOBOE MPOU3BOAHOE UITH €0 CTepeon3oMep, hapMareBTHIECKH MprueMiIeMast

COJib, COJIBBAT WUJIKN KPUCTAJLTUYICCKAA (1)opMa 110 II. 1, rac TMpuaoOHOBOE MPOU3BOOHOC BbI6paHO

U3 CJIENYIOLIUX COCIUHEHUN:
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37. dapmaueBTUUECKAs KOMIO3ULMS, COJAEprKallas MUPUIOHOBOE MPOU3BOAHOE,
umeroee dpopmyay (I), wnm ero crepeonsomep, papMaLeBTHIECKH TPHEMIIEMYO COJIb, COJIBBAT
WIN KPUCTAJUTMYECKYIO (opmy mo jgrodomy u3 mm. 1 - 36, rae yka3aHHas (apManeBTHYECKas
KOMIO3ULMS TPEACTaBIsieT cO00H NPOTUBOBUPYCHYIO (PapMalleBTUYECKY0 KOMITO3ULHIO,
JOTIOJIHUTENIPHO HEOOsI3aTeNIbHO COMEPIKAINYI0 OJHO HIIM OOJNbIIE TEPAreBTUYECKUX CPENICTB,
BBIOPAHHBIX W3 TPYMIBI, KOTOpPas COCTOMT M3 WHIMOMTOpPa HEHPaMHUHUAA3BI, HYKJICO3UIHOTO
JeKapCcTBeHHOTo cpenctsa, PB2 unruburopa, PB1 uarunduropa, M2 mHruOuropa wim Apyrux
NPOTHUBOTPHUIIIO3HBIX JIEKAPCTBEHHBIX CPENICTB.
KOTOpasi TPEACTaBisAeT COOOH

38. dapmauesBTuyeckas KoMmosuuusa no mo. 37,

BbIOPaHHBIM M3 TaOJETKM, TOPOIIKA, KarCyJbl,

dapmaneBTHUECKUN TIpernapar, IPaHyJbl,

JKUIAKOCTU I MEPOPANBHOIO MpUEMa, UHBEKLIMOHHOIO Mpernapara, MOpPOLIKa, CYMIIO3UTOPUs,
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NIUTFOJIM, KpeMa, MAcThl, Tejsd, WHTAJSIIHOHHOTO IMperapara, CyCIIeH3WH, CyXOH CYCIIeH3UH,
IUIACTBIPSL, JIOCBOHA MJTM HAHOTIPETIapara.

39. IllpumMeHeHue MUPUAOHOBOrO MpPOU3BOAHOrO, uMmeromero ¢opmyny (I), umu ero
crepeonszoMepa, (papmManeBTUIECKH PUEMIIEMON COJIH, CONbBATA WIIM KPUCTAJUINYECKOH (GOpMBI
no jgodomy u3 nm. 1 - 36, mnm koMOWMHAUMK OAHOM miu OoJbine (apMaleBTHYECKUX
koMno3uuuii no mn. 37 wunu 38 B IOPUTOTOBJIEHUM JIEKAPCTBEHHOTO CPEACTBA IS
NPEAOTBPALEHHs W/WIN JIUeHHsI BUPYCHOTO HH(PEKLIMOHHOrO 3a00JieBaHUs, TI€ BHPYCHOE
UH(PEKIUOHHOE 3a00JieBaHUE MPEANOYTHTENBHO TMpeacTaBisieT co00oi MHQEKIHIo BUpyca
rpunmna Tuna A w/wnu nHpEKIU BUpyca rpunmna tumna B.

40. TlpumeHeHUE NHPUAOHOBOTO MPOM3BOAHOrO, mMmeromero (opmyny (I), wiu ero
crepeonszoMepa, papMaeBTUIECKH PUEMIIEMON COJTH, COJIbBATA WJIM KPUCTAJUTHIECKOH (hOPMBI
no smobomy w3 mmn. 1 - 36 wmiam koMOMHAUMM OXHOW Wi OoJsblie U3 (papMareBTHYECKHX
KOMIO3ULMI 1O M. 37 unu 38 B MPUTOTOBJIEHUN NPOTUBOBUPYCHOTO JIEKAPCTBEHHOI'O CPEACTBA,
I7le NPOTUBOBUPYCHOE JIEKAPCTBEHHOE CPEACTBO MPEANOUTUTENBPHO TPEACTaBIsAeT COOOH
JIEKapCTBEHHOE CPEICTBO WJIM areHT, MOJABJISIFOIINI AKTUBHOCTD K31T-3aBUCUMON SHIOHYKJIIEa3bl

41. Cnoco0 npenoTBpaleHus W/ WK JISYSHHs] BUPYCHOTO MH()EKIIMOHHOTO 3a00JIeBaAHUS,
KOTOPBIM BKJIFOUAeT BBEACHHE KMBOTHOMY WJIM YEJIOBEKY, HYKIAIOLEMYyCs B NMPOQUIAKTHKE
w/unn  nedeHuy, 35(PQPEKTUBHOTO KOJIMYECTBA NHPUAOHOBOIO IPOU3BOJHOIO, HMEIOINEro
dopmyny (I), mnm ero crepeomsomepa, papMaleBTUYECKH MPUEMIIEMOHN COJIM, COJIbBAaTa HIU
KpHUCTANINUECKO (GopMel mo modomy u3 mm. 1 - 36, koMOMHanuu OfHONW WM Ooublie U3
(hapManeBTHUYECKIX KOMIO3HLIMI 1O 1. 37 miu 38.

42. Cnocob no 1. 41, OTIMYAOIIMIACS TeM, YTO BUPYCHOE MH(EKIMOHHOEe 3a00IeBaHue
sBJIsIeTCSl MH(PEKIMOHHBIM 3a00JIeBaHNEM, BBI3BAHHBIM BUPYCOM T'PHIINA THIA A W/WJIH BUPYCOM

rpunmna tuna B.
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