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ITPOU3BOJHBIE BYMETAHUWJA JJIA JJEUEHUWA IUITEPTUAPO3A

Hacrosmee n3o0peTeHne OTHOCUTCS K IPOU3BOAHBIM OymeTanuna ¢opmyds (I),
a TakKe K (papManeBTHYSCKUM KOMITO3HIIMAM, COAEPIKAIIUM STH COSUHEHUS,
npe€aHa3SHaAa4YCHHBIM IJId MPUMEHEHUA OJIA JICUHCHUA UIIH NPECAYIIPCKACHUA
3aboneBanuii/HaApyMIeHNii, B KOTOPBIX y4acTBYIOT conepenocunku Na -K -2Cl°
(NKCC), u npeanodTuTeabHO JJIsl IPUMEHEHHS JIs JICUSHUsS WU MPEAYIPEKACHUs
TUIEePTUAPO3a.

Conepenocuuku Na -K'-Cl°

Konuentpanus BHyTPpUKJIETOUHBIX XJ0opua-noHOB ([Cl'];) rmaBHBIM 00pazom
peryaupyeTcst CONMepeHOCYUKaMHu XJIOPUA-UOHOB coBMecTHO ¢ katuoHamu (CCC)
reHoB ceMmeiictea SLC12 (Maa et al., 2011). DTu nepeHOCYUKHU BXOAST B YUCIIO
HanOoJiee BaXXHBIX MEPEHOCYUKOB HOHOB B MHOTOKJIETOYHBIX OPTaHU3MaX U SIBJISIIOTCS
KPUTHYECKH BaXXHBIMHU Jisi BebkuBaHus (Alessi et al., 2014). Conepenocunku Na -K'-
2C1" (NKCC) nepenocar Cl” B knetky n conepenocunxu K'-Cl” (KCC) o6ecneunBaroT
nepeHoc u3 kietku (Munoz, DeFelipe, & Alvarez-Leefmans, 2007). Otu CCC
ABJISAIOTCA BHYTPEHHUMHU MEMOpPaHHBIMHU O€JIKaMH, KOTOPbIE UCTIOJIB3YIOT
SHEPreTUYeCcKu ONaronpusTHbie TpaHCMEeMOpaHHbIE TPAUEHTHl HOHOB KaJjus M HATPUS
aist nepeHoca noHoB Cl™ uepe3 meMOpaHbl. DTH TpaJUEeHTHl BO3HUKAIOT BCIEACTBUE
AKTHBHOTO NMEPBUYHOTO MepeHoca yabanu-ayscTeurenbHoii Na -K - AT®aswl
(anenosuntpudocdarasza) (Alessi et al., 2014). ITepenoc C1™ yuepe3 memOpany
NPOUCXOAUT BJIEKTPOHEUTpaIbHBIM 00pa30M U MO3TOMY 0€3 Kakoro-iudo u3MeHeHUs
cymmapHoro 3apsina (Payne et al., 2003). NKCC1 u NKCC2 ucnonb3yrT BXOAS UM
HaTpueBbld TOk s nepeHoca Cl™ B kneTky no obecrnedeHnss KOHUEHTPaLUH,
npesbimaronieit pasaosecHywn. KCC1, KCC2, KCC3 u KCC4 ucnonp3yrT rpaiueHT
kanus 15 nepenoca Cl™ u3 kineTku u ymeHbmaroT KoHueHTpaunio Cl™ 1o paBHON HUXKE
paBHOBecHOH (Maa et al., 2011). NKCC1 mupoko pacrnpocTpaHeH B OpraHU3ME U
SKCIPECCUPYETCs B HEHPOHAX, TJIMAIBHBIX KJIETKAaX, XOPHOUAHOM CIJIETEHHH U
sHpoTennu cocynos, Torna kak NKCC2 skcnpeccupyercs riiaBHbIM 00pa3oM B MOYKaxX
(Maa et al., 2011). Ha yposue 6enka NKCC1 u NKCC2 obnanatot 60% romonorueit

(Markadieu, N., Delpire, E., 2014). Orrok Cl" U3 KI€TKU U €ro NPUTOK B KIETKY
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TakXxe perynupyercs 1Byms cepunTpeonnnkuHazamu SPAK u ¢ momomeo OSR1,
KOTOpbIH pochopunupyer Kputuyecku BaxHbie N- u C-ocTaTku, coaepskamuecs B
NKCC u KCC. Takum obpaszom, onn aktusupyroT NKCC u Bei3piBatoT nputok Cl,
onHako onHoBpeMeHHO oHU MHrHOMPYIOT KCC u orrok Cl” (Alessi et al., 2014). B
neHTpanbHOi HepBHOM cucteme (LITHC) maekonuTarmero KOHIEHTPaLUs]
BHyTpukierounoro Cl™ ([Cl'];) onpenenseTcst CUION 1 HaNpaBJIEHHEM MEepeHOca
GABA-spruueckux HelipoHOB (GABA - ramma-amuHoMacisinas kuciota) (Kahle &
Staley, 2008). B nueHTpanbHOM HEPBHOU cucTeMe B3poCibix koHUueHTpamuu [Cl7];
ype3BbIYaliHO HU3KHE U akTuBaunus peuentopa GABA npusoaut x nputoky Cl™ B
KJIETKY, 5TO MPUBOJIUT K runepnoispusanuu u uaruouposanuro (Khanna, Walcott, &
Kahle, 2013). C npyroii CTOpOHBI, B HE3PEJIOM FOJJOBHOM MO3T€ HOBOPOXKIEHHBIX
koHueHrpanus [Cl']; sBnseTcss HaMHOTO O0Jiee BBICOKOW, TAKUM O00pPa3oM, aKTHBAIHUS
peuentopa GABA 4 Bbei3biBaeT oTTok Cl°, 3TO NPpUBOAUT K AENONAPHU3ALUN HEHPOHA U
B0o30yskneHuto B cuHarnce (Kahle & Staley, 2008).

NKCC2

NKCC2 skcnpeccupyeTcss Ha allUKaJIbHOW CTOPOHE MeMOpaHbI 3 MU TEJIHATbHBIX
KJIETOK B BOCXOJAIIel dyacTu netnu [ enne, B KoTopoi peabcopObupyeTcst npuMepHo
20-30% ¢unprpoBanHoro knyboukamu NaCl (Ares G., Caceres P., Ortiz P, 2011).
OcHoBHOH (pyHKIMENH Bocxoasuel yactu netnu ['enne spnsercs peabcopouus NaCl,
a He BOJbI. DTO MPUBOAMT K JOMOIHUTEIbHOMY pa30aBiIeHUI0 00pas3yoIeicss MO4YHu B
npocBerax kaHanbleB. NKCC2 Takxke skcrnpeccupyercs B IJI0THOM nsTHe. KneTku
IJIOTHOTO MSATHA AEWCTBYIOT, Kak gatuuku NaCl u MOTyT peryiupoBaTh Ki1yOOYKOBYIO
(UIBTPALUIO TyTEM CYIKEHHSI KPOBEHOCHBIX COCYAOB UJIN PACIIUPEHUS] KPOBEHOCHBIX
cocynoB addepenTHol apTepuonbl. YMeHnbinenue kouneaTpanuu NaCl B Tpyboukax
NPUBOJUT K PACIIUPEHHIO KPOBEHOCHBIX COCYA0B a(p(hepeHTHON apTEepUOIIbI U
BBIJICJICHUIO PEHUHA TPAHYJSIPHBIMHU KJIeTKaMu. B oTiau4ue ot 3TOT0, YyBENIHUECHUE
koHneHTpanuu NaCl B TpyOoukax MpUBOIUT K CYKEHHUIO KPOBEHOCHBIX COCYJIOB
addepeHTHON apTEPUOIIBI M, TAKUM 00pa30M, K YMEHBIIEHUIO KITyOOUYKOBOH
¢unprpanun. ITO MEXaHU3M HU3BECTEH, KaK TyOyJIOTJIOMEpYIsipHast oOpaTHas CBs3b, U
nokaszaHo, 4To NKCC2 urpaet upe3Bbl4aiiHO BaXXHYIO pOJIb B A€TE€KTUPOBAHUU

Bbicokoi koHueHTpanuu NaCl (Peti-Peterdi, J., Harris, R., 2010).
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NKCCI

B otnuune or NKCC2, NKCC1 mupoko pacnpocTpaHeH B OpraHuzMe u
obynanaeT MHOXXECTBOM pa3HbIX GyHKUMI. OH CUIBHO 3KCIPECCUPYETCS B CIUPAIU
BHYTPEHHEro yXa U BUCOYHOM ranriuu. [Tonaraior, 4To peryiupoBaHue
koHuentpauuu [Cl7]; sBasiercs Baxxnon Gpynkuueit NKCC1 B 3penbix HelpoHax,
kotopsie He pacnonoxeHbl B [IHC. OgHako B roJJOBHOM MO3re MJIEKOMUTAO LIEro
HaOmogaeTcs yeeauueHHoe skcnpeccupoBanue NKCC1 u monararoT, 4TO 3TH
yBesjudeHHble KoHueHTpauu [Cl7]; oka3biBaroT BiaussHue Ha pasButue (Dzhala et al.,
2005). NKCC1 takxe CHIBHO 3KCIPECCUPYETCS B CIFOHHOM XKejie3e, re OH Yy4aCTBYeT
B BBIICJICHUH )KUAKOCTH U MynuHa. OH Tak)ke S3KCIPECCUPYETCs B KUIIEUHHUKE, A€ OH
TaK)K€ Y4aCTBYET B BblAeJIeHUH XUAKOCTH. Hanbomnee BbIpasuTEeIbHBIMU
nopaxeHusiMu y mbimei, mumeHHbix NKCC1, sBnsieTcs rayxora U HapyLIeHHe
paBHOBecHs1, Bo3HUKarouue seiaeacteue Toro, 4To NKCC1 cunbHO 3KCnipeccupyercs
BO BHyTpeHHeM yxe. OH urpaer oCHOBHYIO poJib B adppepenTHbix Heliponax. B ITHC
€ro KOJIMYECTBO YBEJIUYEHO TOJBKO B HE3peJbIX HEHPOHAX U OH UI'PAeT BAXKHYIO POJIb
B co3peBaHuu HelipoHOB. Mbimy, numenHbie NKCC1, Takke cTpagarT rUNOTEH3UEN
U MyXCKuUM OecrogueM. [ MIOTeH3Ms1 BO3HUKAET BCIEACTBUE MOHMKEHHOTO TOHYyCa
cocynos (Markadieu, N., Delpire, E., 2014).

GABA

I'amma-amuHOMacasnas kuciora (GABA) siBisieTCsl OCHOBHBIM MHTHOUTOPHBIM
HeHpOMeaNnaTOpPOM B FOJIOBHOM Mo3re B3pocioro miekonurariero (Dzhala et al.,
2005). Onnako onocpenyemasi GABA mepenaua curHajia Takyke Urpaet KJIOYEBYIO
pPOJIb BO BCEX BaKHBIX CTAAUSIX PAa3BUTHS, TAKUX Kak npohudepanus kietok (Owens &
Kriegstein, 2002). Peuentop GABAA npeacTtasisier co00#l ynpaBisieMblid JTUTaHIAMH
XJIOPUIHBIN KaHaJ, KOTOPbIA OTKpbIBaeTcs ¢ nomoinbio GABA, npukpenmnsmoueics k
€ro CalTy CBA3BIBAaHMs. DTOT peuenTop obecrnednBaeT KOHPOPMAITMOHHOE U3MEHEHUE,
kKoTopoe nmo3BoJisieT Cl” macCUBHO Te4b MIJIM B KJIETKY, UJIH U3 KJIETKH, B 3aBUCHMOCTH
OT paBHOBECHOU KOHIeHTpanuu xyuopuna (Maa et al., 2011). Kanan Takxe mo3BossieT
OukapOOHATY MPOHUKATH Yepe3 MOPHhl KaHajla, OMHAKO ¢ MeHbInel 3¢ ()eKTUBHOCTBIO,
yeM B caydae xuopuna (Owens & Kriegstein, 2002). IIpurox Cl” BbI3BIBaET
TUNEPIIONAPHU3ALUI0, C IPYTOH cTopoHBl, oTTOK Cl™ mpuBoauT k nenonspusanuu. B
roJIOBHOM Mo3re miekonurtaruero GABA oka3bpiBaeT genosspusyroliee

BOSHeﬁCTBHe, 9TO MPUBOAUT K B036Y)KI[6HI/II-O HeﬁpOHOB U TIO3TOMY MOXKET BbI3BATb
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npunanku (Dzhala et al., 2005). [lenonsapusyromee Bo3aelicteue GABA sBnsiercs
KPUTHYECKHU BaXXHBIM JUIS PA3BUTHS rOJOBHOTO Mo3ra. [lokazano, 4To penenTtop
GABA 4 okaswiBaet Biusinue Ha cuHTe3 JJHK (ne3okcupuOoHykIenHOBasI KHUCJIOTA),
nponudepauuto u Murpamnuio Heliponos (Owens & Kriegstein, 2002). B Hespenom
HeHpOHEe CYIIEeCTBYeT TOHKOE PaBHOBECHE MEXIy MOAABICHHEM U BO3OYKaeHHEM. ITO
paBHOBECHE UTPAET BAXKHYIO POJIb HA PAHHUX CTAIMUIX PA3BUTHUS FOJOBHOTO MO3Ta.
UpesmepHOe MogaBjeHHE MPUBOAUT K HAPYLUICHUIO pOCTa HEHPOHOB U CO3PEBAHMUS
CHUHAIICOB, TOT/Ia KaK Ype3MepHOe BO30YKAEHHE MOYKET BbI3BATh MPUMAIKH U TaXKe
sKcaiToTrokcnuHyro rudens (Maa et al., 2011).

TpeBOXHBIE HAPVIIEHUS

TpeBoXXHBIMHM HapyIIEHUSIMHU CTpafaroT npuMepHo 18% B3pochbIX U OHU
ABJISAIOTCA HanboJiee pacrpoOCTPaHEHHBIM KJIACCOM NCUXU4Yeckux Hapymenuil (Le pine,
J.,2002). B HacTosImee BpeMsl TPEBOKHBIC HAPYIIEHHUS JIe4aT C MOMOLIBIO
NICUXOTEPAIUHU U JIEKAPCTBEHHBIX CPENCTB, TAKMX KaK HHTHOUTOPBI OOpaTHOro 3axBaTta
ceporonuna (SSRI), antuaenpeccanTsl, UHTHOUTOPHI MOHOAMUHOKCHUIA3bI,
OeH30qMa3eNnuHbl U MPOTHBOCYNOPOKHBbIE cpenctBa. OnHako 20-40% mamueHToB He
pearupyroT HU Ha OJHO U3 3THUX JIEKAPCTBEHHBIX CPEACTB, YKa3aHHBIX BhIe (Denys
D., de Geus F. 2005). Ipyrum HEZOCTaTKOM 3THUX JIEKAPCTBEHHBIX CPEACTB SIBJISIOTCS
TsKesble ToOoUHBIE 3PP EKThI, KOTOPbIE 3TH JEKAPCTBEHHBIE CPECTBA MOTYT BbI3BATh
B IITHC. [InutenbHoe ucnonp3zoBanue SSRI MoOkeT BbI3BATH CEKCYAIbHYIO
nuchynknuu u yBeauuenue maccol Tena (Hirschfeld, R., 2003). [Tockonbky y
3HAYUTEJbHON YaCTHU MAalUeHTOB, CTPAJAKIINX TPEBOKHBIMU HAPYLICHUSIMHU, HE
HaOJII01aeTCs peakus Ha JIeUeHUe, U BCISACTBUE TSKEIbIX TOOOYHBIX 3P (eKTOB,
KOTOpbI€ MOTYT BbI3BAaTh UCIOJB3YIOLINECS B HACTOSIEE BpeMs JIeKapCTBEHHbIE
CpeacTBa, KpaliHe HeOOXOAMMBI HOBbIE JIEKAPCTBEHHBIE CPEACTBA. B Monesix
YCIIOBHOTO pedJiekca TPEBOTH Ha KPbICAaX MOKA3aHO, 4TO OyMeTaHu obdianaet
YCIOKauBaKw UM BO3eHCTBUEM. B Moaenu conepkaHus B yCJIOBUAX
KOHTEKCTYaJbHOTO CTPaxa KPBICHL, KOTOPBIX JICUHIN OyMeTaHUIOM, oOlanain
CyLIE€CTBEHHO MEHBIIUM BBIPAXK€HHBIM B IIPOLIEHTAX MEPUOAOM OLIENIEHEHUs, YeM
KPBICHI, KOTOPBIX JICUHJIH TOJNBKO pa3zbaBureneM. bymeranun takxke obnanan
CYIIECTBEHHBIM BO3AEHCTBHEM B MOAENHU ycuieHHoro crpaxoMm ucnyra (Krystal AD,

Sutherl and J, Hochman DW 2012).
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HapylneHane ayTUCTUYECKOrO CIIeKTpa

Hapymenne ayructuueckoro cnekrpa (ASD) npencrasnser coboil psan CIOXKHBIX
HapyLIE€HUM pa3BUTUsI HEPBHON CUCTEMBI, KOTOPbIE OTJIUYAIOTCS MOBTOPSAIOIUMHUCS U
XapaKTepHBbIMU MOJAEJISMHU NOBEAEHUS U 3aTPYAHEHUSAMU IIPU COLUATIBHOM
B3auMozaeHcTBIU U o0meHnu. ASD cOCTOUT U3 psAfa pasiIMYHBbIX HApyIIEeHUH, CaMOH
TSKENOH (OPMOIT KOTOPBIX ABJsAeTCs ayTusM. Jpyrumu ¢popmamu SBISIFOTCS CHHIPOM
Acneprepa, 1eTCKO€ Ie3MHTErPATHBHOE PACCTPONUCTBO U TNIyOOKHE HAPYLICHUS
pa3BuTus kak yactb ASD. Onun u3 68 nereit crpagaror ASD u ASD passuBaercs y
MaJIbYUKOB C OOJbIIEH BEPOSTHOCTBIO, YeM y AeBouek. HapymeHue BO3HUKAET BO
BCEX PACOBBIX M ATHUYECKHUX I'PYMIIaX U HA BCEX COLMAIbHO-3KOHOMHYECKHUX YPOBHIX
(NINDS Autism Spectrum Disorder Fact Sheet 2016). Ponbsl y TpbI3yHOB UT'PAIOT
Ype3BbIYAHHO BAKHYIO POJIb, OHH 00ECIIEYHUBAIOT HEHPOTPOTEKTUBHOE U
obe30onuBaroIee BO3AEHCTBIE HA HOBOPOXKAEHHBIX. DTH 3P ()EeKThI BbI3BAHBI
OTOCPENOBAHHBIM OKCUTOLUMHOM yMeHblIeHne koHuenrpanun [Cl7]i. B xByx moxensx
ayTHU3Ma Ha rpbI3yHax (KPbIChI, KOTOPbIM BBOAUIU VPA (BambpmpoeBas KUCIIOTA), U
MbIIITHU ¢ JIOMKOH X-xpomocomoii (FRX)) sta mocnenoBareIbHOCTh pa3pylieHa B
nupamuaanbHbix HelipoHax CA3. Ee MOXHO BOCCTAHOBUTH IMyTE€M BBEIECHUS
OyMmeTaHHaa, KOTOPOE MPUBOAHUT K BOCCTAHOBJIEHUIO MOCJIEN0OBATENIbHOCTH
Bo3zelicTBust GABA u y moTOMCTBa 3THUX KpBIC HE HabmonaeTcsa peHoTHna ayTusma
(Tyzio R. et al. 2014). Bymeranua Takxe UCIOIb30BAIH B OTKPBITOM HUCCIEIOBAHUH C
y4acTueM 7 MaUMeHTOB, Y KOTOPBIX AUaTHOCTUPOBAIHU ayTusM. llanuenTos neunnu
Oymerannaom B Teuenue 10 mecsineB u OyMeTaHU I BbI3bIBAJ YJIYUIICHUE B
pacro3HaBaHUHM SMOLMH U yJay4lIajg aKTUBALMIO 00JacTell rOJIOBHOTO MO3Ta,
BOBJIEYEHHBIX B COLIMAJIbHOE U d3MolnoHalbHOe Bocnpusitue (Hadjikhani N, et al.
2015). [TockonbKy He CYLIECTBYET CpeacTBa s uzjgeunBanus ASD u TOIbKO OUeHb
OTPaHUYEHHbIC NJOCTYIIHBIC BAPUAHTHI JIEUEHHS, TO KpaifHe HEOOXOUMBI YIJIyYLIEHHBIE
CpelCcTBa JieUueHusl.

I'uneprunpo3s

I'uneprunpos npencrasiseT cOOOH MaTOJIOTHYECKOE COCTOSIHUE, KOTOPOe
BBI3BIBAET Upe3MepHOe norooraeneHue. Ero knaccupuuupyroT Kak NepBUYHBINA UITH
BTOPUYHBIN TUNepruapo3. IlepBudHbIi runepruapos ABaseTcs UANONATUUYECKUM U
BbI3BAH YPE3MEPHOIN aKTUBHOCTBIO CUMIIATUYECKUX HEPBOB. OH mopakaeT JHULIb

OrpaHUYCHHBIC YUYAaCTKH TEJia, TJIaBHBIM o6pa30M MNOAMBIIICYHBIC O6J'IaCTI/I, JagOHH,



10

15

20

25

30

-6-

NOAOIIBHI UM TOJOBY. B TO Bpemst kak Oosiee 3HAUNTENbHASA YaCTh TEJIA OCTAETCS
CyXOMH, C OAHOHN UJIU ABYX y4aCTKOB Te€Jjla KanaeT NnoT. BTOpu4YHbINA runepruapos
BO3HUKAET BCIIEACTBHE NMOOOYHBIX 3((PEKTOB HEKOTOPBIX JIEKAPCTBEHHBIX CPEACTB MU
OCHOBHOTO NMAaTOJOIMYECKOr0 COCTOSIHUSA, TAKOro Kak nuader unu noxarpa (Website of
American Academy of Dermatology (2016)). ' nnepruapo3 MOXeT CyIeCTBEHHO
BJIMSITH HA MTOBCEIHEBHYIO JKU3Hb, HAIPUMEP, IPUBOJUTH K OTPAHUYEHUSM B TPYAOBOM
HOeATebHOCTH, COLHATbHBIX B3AUMOAEHCTBHUAX, GU3MYECKUX AKTUBHOCTSIX, U HA
AyIIEeBHOE U SMOLMOHAJIbHOE 310pOBbhe. MMermuecs cpencTna JIeUeHUs BKIOYA0T
reKcaruapaT XJOpuaa aJJFOMUHUS ISl MECTHOTO BEIEHHUs, IepOpaJIbHbIE
AHTUXOJIMHEPTETUKHU, OOTYJIOTOKCUH JUJII BBEJCHHS MMyTEM HHBEKIUU HIIH
XHPYPrUYECKYIO onepaunto. Bee atu cpenctsa o61anarT pasHoh 3P eKTUBHOCTHIO,
no0o4YHbIMU 3 ekTamMu, CTOUMOCTBIO U ya00cTBOM mucnonb3oBanus. B CIITA 15,3
MUJUTHOHOB YEJOBEK CTPANAIOT THIEPTrUAPO30M, YTO cocTaBiseT 4,8% HaceneHus.
Jlumb 51% cTpamaromux Joaei 00CyKIarT CBOE MATOJOTHIECKOE COCTOSIHHE C
MEIUINHCKUMH paboTHUKaMU. 75% ONpPOIIEHHBIX JIOAeH COO0IMA0T, YTO UX
NaTOJIOTUYECKOE COCTOSIHUE OKa3bIBAET HEKOTOPOE HEOJAronpusTHOE BIUSHUE HA UX
COLIMAJIbHYIO JKU3Hb, OJIaronojydyne U 5MOLUOHAIBHOE UJIN IYLIEBHOE 310POBbE.
3HaYUTeNbHAs YaCTh JIOJEH MOATBEPKAAET, YTO UPE3MEPHOE MOTOOTALIECHHE UX
cMyIIaeT u BeI3bIBaeT coctossHue Tpesoru (Doolittle J., et al. 2016). Ilpunumas Bo
BHUMaHUE HeOJAaronpusTHOE BJIMSIHUE, O KOTOPOM COOOINAIOT MALIMEHThI, OYeBUIHO
4TO HEOOXOAMMO JIyulliee MOHUMaHue U JieueHue runepruaposa. Ilyrem
onokupoBanuss NKCC B mOTOBBIX Kejie3aX MOKHO JICUHTh Ype3MEepPHOe
notootaenenue. [TokaszaHo, uTo OyMeTaHUA SBISIETCS OTYACTH d3(PPEKTUBHBIM ISt
neuyenus runeprunaposa (Louie, et al., 2016).

TloBpexaeHnue COMHHOIO MO3ra

Exeronno ot 250000 no 500000 yenoBek BO BCEM MUPE CTPadarOT
noBpexnenueM cnuaHoro mo3ra (SCI). B 90% cayuaes SCI Bo3HHKaeT BCIEACTBUE
TPaBMBbI, HAIPUMEP MPH AOPOKHBIX MPOUCHIECTBUIX, MAACHUIX UIU U30UCHUSAX.
Jronu, crpanaromue SCI, oOnanaroT B 2-5 pa3 NOBBIIIEHHBIM PUCKOM
NpeXAEBPEMEHHON CMEPTH, XYAIINMH IIAHCAMH 3aYNCJICHUS B IIKOJY M YYaCTHUS B
skoHoMuke. CumntoMsl SCI 3aBUCAT OT TSKECTU MOBPEXAEHUS U €r0 PACIONOKEHHUS,
OIHAKO OOJIBIIMHCTBO MALIMEHTOB OLIYINAKT XpOHHUEeCKyt0 Oonb (WHO (2013) Spinal

Cord Injury Fact Sheet N°384). IloBpexxieHre U IpUUYUHEHHUE Bpea MOTYT IPUBECTH
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K IMPOJOJKUTEIBHOMY MOBBIIIEHUIO BO30OYAMMOCTH HEHPOHOB CIIMHHOTO MO3Ta,
KOTOpasi MOXET BbI3BaTh XpOHHYECKYI0 Ooib. IToBpexxnenne cnuaroro mosra (SCI)
MOJKET IPUBECTU K U3MEHEHHUIO MeXaHU3Ma akTuBauuu kaHanos GABA ot
runepnoispuszanuu k genonasipusanuu. eiicrsue SCI cBA3bIBaIN C NOHUKEHHON
perymsuueit KCC2, npuBoasiiieii k Bbicokoi koHueHTpauuu [Cl7]j, koTopas mpuBOIUT
K OTKJIOHEeHUsIM B akTuBanuu GABA-sprudeckoii cucrtemsbl. [Ipencrasusiercs, 4To
MOBpEXIeHHE HEHPOHOB BBI3bIBAET MEPEXO0Jl CUCTEMbI TIO3BOHOYHHUKA B COCTOSIHUE
panHero pa3sutus, rae GABA olnanaer nenonspu3yoOImUM IeHCTBHEM. DTO
AEeTOoJspHU3YIoIee NeHCTBHE MOXKET CTaTh MIPUYMHOW Pa3BUTHS XPOHUUECKOWU 00U U
CMAaCTUYHOCTH. ByMeTaHUA MOXET BOCCTAHOBUTh HOPMaJbHYIO GyHKUHI GABA-
spruyeckoi cuctemel nyTeMm OnokuposaHust NKCC 1 BOCCTaHOBIIEHHSI HOPMAJTbHOU
koHuentpanuu [Cl']; (Huang Y., et al. 2016). HactosiTenbHO HEOOXOIMMBI
yJIy4YIIeHHbIE CPENCTBA JICUEHUs MAIIUEHTOB, CTPANAIUX XPOHUUECKOH OOJbIO,
BbI3BaHHOU SCI.

BoccTaHoBjeHUe mociie yaapa

VYnap sBasercs nsartoi rnaBHol npuunHoi cMepTtu B CIIIA u exxerogno B CIITA
yaap nopaxkaet 795000 uenosek. IIpuunHoil ynapa ABias0TCS OJIOKUPOBKA HIIH
NOBPEXKJI€HNE KPOBEHOCHOI'O COCYa, CHA0Karmero KpoBpio TOJIOBHON MO3T. Yap
TaK>Xe SIBJISIETCSI OCHOBHOM NMPUUYUHON HENeeCnoCOOHOCTH, OH YMEHbIIAET
NOJBMKHOCTB y OoJiee, 4eM MOJIOBUHBI EPEKUBLINX yap MAllMeHTOB B BO3pacTe
crapuie 65 ner (Centers for Disease Control and Prevention, (2016) Stroke Fact
Sheet). Umemuueckuii ynap cnocoOCTByeT HEUPOTEHE3Y Y B3POCIbIX, OJHAKO
NPEeACTABISAETCS, YTO 3TH HOBbIE HEHPOHBI 00JIAAI0T TOBOJBHO OrpaHUYEHHOMN
CIOCOOHOCTHIO K BBDKHBAHUIO B TEUEHUE JUIUTEIbHOTO BpeMeHu. Mmemuueckuii yap
MOKET BbI3BaTh HapyleHue Oananca skcrpeccupoBanus NKCC u KCC, uro
NPUBOIUT K yBeNUUeHU0 KoHIeHTpanuu [Cl7]i u, B KOHEUHOM cUeTe, K H3MEHECHUIO
MexaHu3ma aktuBauuu GABA-3prudeckoil CUCTEMbI OT TUNEPIOJISIPU3ALUHU K
nenonspusanuu. [locTossHHOE MOCHenyolnee JeueHne OyMeTaHUIOM MOXKET
YIYUYIIUTH MepeMeleHrne HelipoOIacTOB K MOBPEKACHHOMY MOJOCATOMY TEJIY M TaK XKe
MOXKET YIYYIINTh BBIXKUBAEMOCTh 3TUX HOBBIX 00pa3oBaBmnxcs HelipoHOB. Kpome
TOT0, UCCIIEOBAHNE MMOBEACHHS IMOKA3aJI0 YIyYIIeHHEe Pe3ybTaTa TeCTa XOAbOBI 1Mo
"cyxkaromerics noposxkke". [Tosromy OymMeTaHUI U €ro MPOU3BOAHBIE MOTYT CO3/1aTh

ONaronpUsITHYI0 MUKPOCPERY AJIs HOBBIX 00pPa30BaBIINXCS HEHPOHOB, KOTOpasi
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criocoOcTByeT ux oOpasoBaHuio U BeokuBaeMocTH (Xu W, et al. 2016). Takum
00pa3oM, NpOU3BOAHBIE MOKHO HCIIOJb30BATh IS YJIYULIEHUS BOCCTAHOBICHUS U
YMEHBUIEHHS MMOBPEXKAEHUS MOCIE HIIEMUYECKOr0 yaapa, a Takxke Mpu APYrux
3aboneBaHusax (Hampumep, OoNe3Hb AnbUreiiMepa) AJsl yIydIIeHUs TaMsITH.

ITuzodpenus

[MMuzodpenust xapakTepU3yeTcsi UCKAKEHUEeM dMOLMHI, OIYINeHUH, MbILLICHUS,
MOBEICHHUsI, CAMOBOCIIPHUSTHUS U peur. MHOTHE MALUEeHTHI CIBIIIAT rOJ0ca UK
CTpamaroT raJunrouuHanusmMu. Bo Bcem mupe 3aboseBanuem crpagaroT Oonee 21
MUJIJTHOHA YEJIOBEK U OHO CBA3aHO CO 3HAYUTENbHON HemeecnocoOHOCThI0. [TarueHThl
obyanaroT B 2-2,5 pa3 MOBBIIIEHHBIM PUCKOM MPEXAEBPEMEHHON CMEPTH U OYCHb
YaCTBIMH SIBJISIIOTCS TUCKPUMUHANUA U cturMatusauus (WHO (2016) Schizophrenia
Fact Sheet). Helipodusunonornyeckue OCHOBBI IU30(PPEHUHU OCTAIOTCS HEIOCTATOYHO
NOHSATHBIMH, OJJHAKO BO MHOTHUX HCCJIEJOBAHUAX MOKA3aHO, YTO MPUUUHON
MU30(ppEeHUN MOXKET SABIATHCA HAPYLUIEHHE PEryIHPOBAHUSA TPAHCMHUCCHH
koptukaipHO GABA. B HegaBHeM HCCIeNOBaHUU B CIy4dae MHU30(PPEHUN YEJIOBEKA B
SLC12A2 upentuduunpoBan obnafarouuii npuodpeTeHHoN QyHKINeH MUCCEHCHBIN
BAPUAHT, KOAUPYIOIUHA YyBCTBUTENbHBIN kK Oymeranuny nepeHocuuk NKCCI.
PesynbraThl QyHKIIMOHAIBHBIX UCCIENOBAHUN NOKa3aiu, 94To 3ToT Bapuant NKCCI
ABJIseTcs 00Nafaro UM IpruoOpeTeHHON GyHKLUMeH BApUaHTOM, KOTOPbIH
yBennuuBaeT 3aBucsmyo oT Cl” akTHBHOCTD Aake MPH YCIOBHAX, KOTAa MEPEHOCUUK
oObr4HO OOnamaet Monvameit pyHkuen (runoronnyHocts) (Merner, N.D ., et al.
2016). B npyrom uccienoBaHuu B ciaydae mu30(peHNN YyelioBeka OOHAPYKEeH
obnanarouuit yrpauennoit pyuknueit KCC (Merner, N.D., et al. 2015). B o6oux
cayudasx (npuobperennas ¢pyukuuss NKCC, yrpadennas pyukuuss KCC)
yBeauunBaeTcs koHneHTpanus [Cl'];, 4To MOKeT MpUBECTU K HAPYILISHUIO
Heliporpancmuccun GABA. bnokuposanune NKCC MoxeT npuBecTH K HOpMalu3aluuu
koHieHTpanuu [Cl']; u k u3MeHeHur0 MexaHu3Ma nepenaun curiaia GABA obpatHo
Ha TUIEPTIOJSIPU3ALIHIO.

ITapasuTsl

B HenaBHeM uccienoBaHuU OBLIO TTOKa3aHO, 4TO Pypocemun (apyroit meriaeBoi
nuypetuk, onokupyrwomuii NKCC), uarnbupyer aktuBHoctb rAceMIF-rayTomepassr
IpU KOHLEHTPALUIX, HAXOAAIMMUXCS B CYOMHUKPOMOJISIPHOM JHana3oHe, ¥ M0 JaHHBIM

pa3HbIX HCCIENOBAaHUI MOXET OKa3bIBaTh OnaronpustHoe Bo3neiicteue (Cho Y., et al.
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2011). ITockonbky OyMeTaHH U €ro MPOU3BOAHBIE TAKXKE SBIAIOTCSI HHTHOUTOpPAMHU
NKCC, monaratoT 4To 3TH COeIHMHEeHUs OyayT o0JiafaTh TAKUM K€ BO3JAEHCTBHEM KakK
bypocemua, unu gaxe 6oxee CUIbHBIM BO3AEHCTBUEM.

Ilepenaromuecs yepe3 MOYBY reJbMUHTO3bI

bonee 1,5 Munnuapna naroaei 3apaaroTcs Nepeaao UMUCS Yepe3 MOUYBY
reJIbMUHTO3aMHU. DTO cocTaBisieT 24% HaceleHUuss MUpa. DTH T'e€JIbMHUHTO3bI BbI3BAHBI
TpeMsi BUJAMH NAapa3UTHYECKUX YepPBEH: aHKUIOCTOMBI, HEMATOABI H TpUXouedabl.
B3pocinble uepBU KUBYT B KHIICYHUKE 3aPAKEHHBIX JIIOAEH, I/1e OHU MPOU3BOISIT
TBICSIYH SIUI] B CYTKH. DTH SHIa, KOTOPBIE MOMANA0T B (peKaanu 3apakeHHbIX JIOCH,
BBI3BIBAIOT 3apakK€HHE, HAPUMep, BCIEICTBHE MPUKPEIJICHUS K OBOIIAaM, KOTOpPbIE HE
BApST U HE OUHMINAIOT. JIpyruM NMyTeM 3apaK€HHs ABJISETCS MUThE U3 HCTOUYHHUKA
3apa’kK€HHOH BOJBI MJIM MOTYT 3apa3uThCs JE€TH, KOTOPbIE HIPAIOT B 3aPa’KCHHOMN
nouse. KpoMe TOTro, aHKHIOCTOMBI OTKJIAJbIBAIOT B 3€MJI€ SIHLIA, U3 KOTOPBIX
BBIBOJATCS JIMUMHKH, KOTOPBIE MOTYT MPOHHUKATh YepPe3 KOXKY, U JIOJAU MOTYT
3apa3uThCs MPH XOXKIEHUH IO 3apakeHHOU 3emie 0ocakoM. CUMITOMBI U
3a00J1€Ba€MOCTh CUJIBHO 3aBHUCST OT KOJUYECTBA YEPBEH, KOTOPBIMH 3aPaK€HbI JIIOIH.
IIpu nerkom 3apakeHUH OOBIYHO HE BO3HUKAET HUKAKUX CUMIITOMOB, TOrJa Kak Ooree
TSKEJI0€ 3apaK€HHe MOJKET BbI3BATh AUaper0, 00Jb B KUBOTE, O0LIyIO C1aboCTh,
HapylleHHUe Pa3BUTHS MMO3HABATEIbHON CIOCOOHOCTU M (U3NUECKOTO PA3BUTHUS, U
MOTEPIO0 KPOBH, KOTOpasi MOKeT npusect k anemuu (WHO (2016) Soil-transmitted
helminth infections Fact Sheet). B HeqaBHeM UCCIeTOBAHUN YCTAHOBJIEHO, YTO
bypoceMua, Apyroe npou3BOAHOE apHICYIb(HOHAMHUA, TAKKE UCTIONB3YIOIUNACS B
Ka4eCTBE CHJIBHOTO METJIEBOTO AUypeTHka, KoTopbiid Ookupyer NKCC, obnanaer
AHTUTEJIBMUHTHOH akTHBHOCTBIO. MIF (pakTop MHrHOMPOBAHUS MUTPALIUH
Makpodarop) 4eJI0BEKa SIBJISIETCS MPOBOCIATUTENbHBIM O€JKOM, 00Iagar0 M
pasnmnuHbiMU QyrKIUAMU. [lelicTBue pypocemuna HanpasieHo Ha AceMIF, koTopbrii
sBasieTcsa cxoaHbIM ¢ MIF yenoBeka, u monararT, 4TO OH MOMOTAET YE€PBIO
YKJOHHUTBCS OT UMMYyHHOTO oTBeTa xo3simHa (Cho Y., et al. 2011). [IpousBoxHbie
OyMmeTaHnAa MOTYT ABIATHCS 3¢ ekTuBHbIMU HHrHOUTOpamMu MIF aHKHIIOCTOMBI 1
MOTYT 00JiIaiaTh MPEBOCXOJHONW CIOCOOHOCTHIO YHUUTOXKATh UepBei. JInnopuibHbIe
NpOM3BOAHBIE, O0NIaMa0INe YIYUIIeHHBIMHA (PapMaKOKUHETHYECKUMU
XapaKTEePUCTUKAMH, SBJISIIOTCS OCOOEHHO MEePCIEKTUBHBIMHU MPOU3BOIHBIMH IJIS

obecreueHust JIyHIIero JJCUC€HHUA r¢JIbMUHTO30B.
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Jlpyrue mapa3suThbl

HoBrie coequHeHNs TaKkKe MOTYT ObITh IPUTOAHBIMU IS JICYEHUH
MHQULUHUPOBAHUS JPYTHUMHU MAPA3UTUIECKUMHU YEPBSIMHU, TAKUMHU KaK JEHTOYHBIE
4epBH, TpUXOoUedanbl, pUIITHI, OCTPULbI, TOKCOKapHI, Strongyloides stercoralis u
Ascaris lumbricoides. Kpome nedeHus nHQULUHUPOBAHUS NMapa3UTUYECKUMHU YEPBSIMHU
UX MOKHO NPUMEHSTD IS JIeueHUs 3a00JeBaHNH, BBI3BAHHBIX TPEMAaTOJAMH, TAKHX
KaK [HACTO30MAaTO3, THATOCTOMO3, MaparoHUMo3, Gpacuuosies uiu CHHAPOM
Csummepca. Kpome TOro, COeIUHEHUSI MOXKHO MPUMEHSTH JJIs JIeYeHUs 3a00IeBaHUH,
BBI3BAHHBIX MPOCTEHIINMH, TAKUX KaK Majspus, ameOunas, »xuapamuas, CoHHasi 0OJEe3Hb,
TOKCOIIJIA3MO3, aKaHTaMeOHBIH KepaTuT, JieHmmanno3, 0abe3no3, rpanyieMaToO3HbIH
aMeOHBIN 3HIePATUT, KPUNTOCTIOPUINO3, IUKJIOCTIOPHUA3 UJIH NMEePBUYHBIA aMeOHBIH
MeHuHrosHUepanuT. CoennHEHHs TaKKe MOKHO MPUMEHATH IJIs JICUSHUS
UHQUIMPOBAHUA KTOMAPA3UTAMU, TAKUMU Kak Sarcoptes scabiei, Pediculus humanus
capitis, Phthirus pubis, nepmaroduas, undpexuus Tunga penetrans, Ixodoidea n
apyrumu. CoequHEHUs TaK)Ke MOYKHO MPUMEHATH 1Jis1 OOpbOBI C BpENUTEIAMHI
pacTeHui, TAKUMHU KaK HEMATOJbI, aPTPOMObI, SKTOMAPA3UThl U MOJLIIOCKH.

Otex

OTek ABIs€TCSA pe3yIbTaTOM HapylLIeHHs OanaHca 00bEMOB KaNMUISIPOB U
kumevHuka. [Touku peryiupyroT BHEKJIETOUHBIH 00bEM MyTeM peryIupoBaHUs
BbIieJIEHUS] HaTpust U BOJbI. OTEK MOXKeT ObITh BbI3BAH BEHO3HOW OKKJIIO3UEH,
YBEJIUYEHHBIM 00BEMOM IJIAa3Mbl M YBEJIUYEHHON NMPOHULAEMOCTBIO KAIMHIIISPOB.
JleyeHne OTeKa BKJIIOYAET OTPAaHUYEHUE TOTPEOJeHHsT HATPHS, UCIIOJb30BAHUE
OUYPETHUKA U JIeYEHUE SBIISIOINETroCs NpUYnHON Hapymenus. OTek MoxeT ObITh
JIOKAJIM30BAaH TOJBKO B KOHEYHOCTH MJIM OH MOXKET SIBJISITHCS M€HEPAJTH30BAHHBIM H
MaCCUBHBIM BO BCeM Tele. [lockonbKy OyMeTaHHUA SIBJISIETCS METJIEBbIM JUYPETUKOM U
onokupyer NKCC, oH npeaymnpeskiaeT NOBTOPHBIN 3aXBaT HaTpus B netie [ eHye u
NPUBOJUT K BBIAEJIECHUIO HATPHUS U BOABL. byMeTaHHA U €ro Npou3BOJHBIE MOXKHO
ucronp3oBaTh 1 edeHus oteka (O’ Brien, O.G., et al. 20095).

OTeK roJOBHOI'O MO3Tra

IlepeOpanbHbIil OTEK (OTEK OJOBHOTO MO3ra) BHI3BIBAET BHYTPUUEPETIHYIO
runeprensuio (BUL'), koTopasi IpUBOIUT K TSIKEJbIM MOCIEACTBUIM MPHU JICUSHUHU
NALMEHTOB B KIMHUYECKUX YCIOBHIX. D(PPeKTUBHOE JIeueHHEe OTeKa MOKET

CYIECTBEHHO CHU3UTb CMEPTHOCTD IPU LEJIOM PAAC HEBPOJIOTHYICCKUX
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MMaTOJIOTUYECKUX COCTOsIHUM. B HAaCTOAWECE BPEMs JICUHCHUC JICKAPCTBECHHBIMU
CpeaACTBaAMMU SABJIACTCA KPACYTOJIBHBIM KaMHEM JICHCHUS OTCKA r'OJIOBHOIO MO3ra.
OcmoTepanus ABasANIaCh OCHOBOW JI€UEHUs JE€KAPCTBEHHBIMU CPEACTBAMU. MaHHUT U
runeproHndeckuil pusmonoruueckuit pacrsop (HS) saBnsrorcs vaie Bcero
UCIOJIB3YIOIUMHCS OCMOTHYECKUMHU cpencramMu. Maruburopsr oomennuka Na/H,
NKCC ymeHnpmaroT oOpa3oBaHHe OT€Ka TOJIOBHOI'O MO3Ta MOCPEACTBOM
I/IHFI/I6I/IpOBaHI/I$I nmepeHoca U30BITOYHOrO KOJIUYECTBA HOHA U BOIObI U3 KPOBU B TKAHb
rojoBHOTO Mo3ra (Deng Y., et al. 2016). Takum ob6pazom, narudutropsr NKCC MoxHO
UCIIOJIB30BATh AJIS IEYEHUsI OTeKa IOJIOBHOT'O MO3Ta.

Cunnpowm JlavHa

Cunnpowm JlayHa siBisieTcsl HAauOOJiee YacTONW TeHeTUYEeCKOH MPUIUHON
YMCTBEHHOH HENMOJHOLIEHHOCTHU. B3pocable u neTH, KOTopble CTPafaloT CUHAPOMOM
JlayHa, OTJIMYArOTCS MMOKA3aTEJsIMA YMCTBEHHOTO Pa3BUTHUA OoJiee HU3KUMH YeM
HOpMaJbHBIEC, HAPYLIEHHEM CIIOCOOHOCTH K OOYYEHHIO U HapYLUICHHEM MaMATU. DTO
BbI3BAHO HAJHUUYMEM AOMOJHUTEIbHOIO F€HETUYECKOro MaTepuaia B Xxpomocome 21.
DTO MOXKET sIBJISITHCS CIEICTBUEM MPOLIECCA, HA3BIBAIOIIETOCS HEPACXOKAECHUEM,
KOTZla He IPOUCXOAUT pa3fieJieHue TeHeTHUEeCKOTro MaTepuaa, 4yTo NIpUBOJAUT K
00pa30oBaHUIO JOMOJHUTENBHONH XPOMOCOMBI (TpucoMus 1o xpomocome 21). Hactora
BO BCeM Mupe cocrasisieT npuMmepHo 1 Ha 1000 poxxkaeHuit, 3T0 03Ha4aeT, 4YTO
KaXXIblil rox poxaarTcs npuMmepHo ot 3000 no 5000 nereit, cTpagarIuX 3TUM
Hapywenuem (WHO (2017), Genes and chromosomal diseases). B monensix Ha MbIIax
MoKaszaHo, 4To u3MeHeHHass GABA-sprudeckas TpaHCMHUCCHSI BHOCUT CYI€CTBEHHBIN
BKJIaJl B HapyIIeHHEe CIIOCOOHOCTH K OOy4YeHHUI0 U aMsATH. B HenaBHel nyOaukanuu
OBLIO MOKA3aHO, YTO C MOMOIIBIO OyMeTaHHa MOKHO BOCCTAHOBUTb HOPMAJIbHYIO
GABA-3prudeckyr TPAaHCMHUCCHIO U OCJTAa0UTh HAPYLIEHUs TO3HABATEIbHOMN
ciocobnoctu (Deidda, G, et al. 2015). Pe3ynbpTarsl 3TOro UCClie10BaAHUS
NpeAnoaramT, YTO UCTIOJIb30BaHNE OyMETaHHUIa U €r0 MPOU3BOIHBIX SBIISIETCS
NEePCIEeKTHBHBIM MOAXOIOM ISl JIeYEHHs cIaboyMHusl y MallMeHTOB, CTPAdA0IINX
cuHapomom JlayHa.

I'nmayxoma

I'mayxoma siBisieTCsl BTOPOU IJIaBHOW NPUYUHOMN CJIENOTHI BO BCEM MUpE,
MOCKOJIbKY CPeHMI BO3pacT HacelleHus yBeiauuusBaeTcs. [ maykoma sBisercs

TEPMHHOM, ONHMCHIBAIOIIUM I'PYIIyY pa3HbIX 3a0oneBanuii: [Ipu nepBuyHON
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OTKPBITOYTOJIbHOH IJIayKOMe HEe MPOUCXOAUT OTTOK BHYTPUIJIA3HOHN JKUIKOCTH,
BCJIEICTBHE TOT'0, YTO KaHAJbl OJOKMPOBAHBI. DTO NPUBOAUT K NMOBBIIIEHUIO AaBJICHUS
B IJ1a3y U BBI3bIBAET CJENOTY. IIOCKOIBKY CYINECTBYET JUIIb HE3HAUUTEIbHOE
KOJMYECTBO CUMIITOMOB, MTALIMEHThI CHAa4Yajaa He 3aMe4YaloT MEJJIEHHYIO NOTEPIo
3peHus. IIpuunHa 3aKpBITOYTOJIBHON I'1ayKOMBI SIBJISETCS CXOAHON ¢ IPUUYMHON
OTKPBITOYT'OJIbBHOH TJIayKOMBI, OTHAKO OHA MPOSABISAETCS Topas3no ObIcTpee u
CONPOBOXKIAETCS CAMIITOMAaMH, TAKUMH KaK TOJIOBHAs O0Jb, 3aTYMaHEHHOE 3pEHHE U
6onp B rnasy. Benencreue crapeHns MUPOBOIO HAaCEJIEHHS KaXKIbIH [0 BO3pacTaeT
HEOOXOIUMOCTh AOMOJHUTENbHBIX cpencts neuenus (WHO (2004) Glaucoma is the
second leading cause of blindness globally) .

byMeTaHNI B ero MPOU3BOJIHEIE

bymeranun, t.e. 3-(0yrunamuuo)-4-dpeHokcu-5-cynbdpamonnOeH3zoiHas KHCIOTA,
npeacTaBisieT co0OH MeTiIeBOl NNYPEeTUK (CUIBHBIA AUYPETHK), KOTOPBIH OJIOKHUPYET
u NKCC1, u NKCC2, u kotopsiii yrBep:kaeH FDA (Ynpasnenue mo Haa30py 3a
Ka4eCTBOM IMUINEBbIX NPOAYKTOB U MenukaMeHTOoB) 1 EMA (EBpomneiickoe areHTcTBO
JE€KapCTBEHHBIX CPENICTB) AJIS IEUCHHS OTE€Ka, MPEANOYTUTEIbHO OTEKAa, CBSI3aHHOTO C
3aCTOHHON CepAeYHON HeTOCTaTOYHOCTHIO, 3a00JieBaHUEM MEeUEeHHU U 3a00JIeBaHUEM
No4YeK, BKJIIOUast HePPOTUUECKUH CUHAPOM; OyMeTaHU U/UJIU U €ro HEKOTOphIe
NPOU3BOAHBIE TAK)KE OBLIN MPEATOKEHBI AN PA3JIUYHBIX APYTUX CIIy4YaeB
tepanesTuuyeckoro npumenenus (Lykke K et al., Br J Pharmacol. 2015, 172(18):
4469-80; Tollner K et al., Eur J Pharmacol. 2015, 746:78-88; Tollner K et al., Ann
Neurol. 2014, 75(4):550-62; Erker T et al., Epilepsia. 2016, 57(5):698-705; Louie JC
et al., Physiol Rep. 2016, 4(22). pii: €13024). OxHako BCJIEICTBUE HATUYUS
Ype3BbIYAHHO MOJISIPHON KapOOKCUTPyIIbl OYyMETaHU ¢ TPYAOM MOXKET MPOHUKATH
yepes KJIETOUHYI0 MeMOpaHy, 4TO CYIIECTBEHHO OrPaHUYHMBAET TEPATEBTHYECKYIO
3} PeKTUBHOCTH 3TOTO JEKAPCTBEHHOTO cpeacTBa. Takum oOpa3om, BCIEACTBHE
HU3KOH TEPaneBTHYECKON aKTUBHOCTH M HEXEJIATEJbHO CHJIBHOTO TUYPETUUECKOTO
nencTBUsl OyMeTaHUa CYIEeCTBYET HACTOSITEIbHAS U HEYIOBJIETBOPEHHAS
NOTPeOHOCTh B HOBBIX W/HIIM YJIYUIIEHHBIX TEPAEBTHUYECKUX CPENCTBAX, KOTOPbIE
MOJKHO MCTOJb30BaTh IJIs JIeUeHUsl HapyleHuil, B KoTopbix yuactByeT NKCC, u
KOTOpbIe He 00J1a1al0T HEOCTATKAMHU, XapaKTEPHBIMU JUIst OyMeTaHua.

Hexoropsie npyrue (rerepo)apuicyinbdoHaMuabl, OEH30HHbIE KHCIOTHI,

TI/IO(I)eHbI, NMUPA3OJIONMUPUMHUAUHBI UJIU APYTUE€ MPOU3BOAHBIC OITUCAHBI, HAIIPUMED, B
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nyonukanusx Feit PW et al., J Med Chem. 1976, 19(3):402-6, Feit PW et al., J Med
Chem. 1977, 20(12):1687-91; Consiglio G et al., ARKIVOC. 2002, 11:104-17; Hauck
S et al., Bioorg Med Chem. 2016, 24(22):5717-29; Moni L et al., Synthesis. 2016,
48(23):4050-9; Moni L et al., Molecules. 2016, 21(9):1153/1-1153/9; Palfrey HC et
al., American Journal of Physiology. 1984, 246(3, Pt. 1):C242-C246; Englert H et al ,
Archiv der Pharmazie (Weinheim, Germany). 1983, 316(5):460-3; Nielsen OT et al .,
Am Chem Soc Symp Ser, Diuretic Agents. 1978, 83:12-23; Petzinger E et al., Am J
Physiol. 1993, 265(5 Pt 1):G942-54; AU-A-521892; CN-A-104926804, DE-A-
1966878; DE-A-2654795; GB-A-1523632; US 3985777, US 4010273; US
2014/066504; WO 2008/052190; WO 2010/083442; WO 2010/085352; WO
2012/018635; WO 2013/087090; WO 2014/157635; WO 2014/196793 u WO
2014/039454.

[TosToMy 3amadeii HACTOSAIWErO U300PETEHUS SIBJISIETCS MTOJyYeHUE HOBBIX W/UJIU
yJIYUYIIEHHBIX aKTUBHBIX CPEACTB, MPEIHA3ZHAYCHHBIX JUJISI JIEYSHUs TUIIEPTHAPO3A HIIH
apyrux 3aboseBaHuii/HapymeHui, B KOTOpbIX ydacTBY0T NKCC, npeanodTutenbHO
NKCCI.

CornacHo HacTosIeMy U300peTEHUIO OBLIIO YCTAHOBIEHO, YTO NPOU3BOHbBIE
oymeranuna opmyisl (1), onucaHHbIE U ONIpEAEIEHHbIE B HACTOSILIEM U300peTeHNH,
MOYKHO MPHMEHATh B Ka4eCTBe HHIMOUTOPOB comepenocunkos Na -K™-2C1" (NKCC),
npeano4YTuTenbHo B kauecTBe nHrHOuTOpoB NKCC1. Kpome Toro, cornacHo
n300peTeHU0 ObUIO YCTAHOBJIEHO, YTO NMPOU3BOaHbIe OymMeTanuaa Gopmynst (1)
00JlalaroT CYINEeCTBEHHO YJIYYIIEHHBIMH XapaKTEPUCTUKAMHU, B OCOOCHHOCTH,
NPOHUKHOBEHHUEM, IUYPE30M U MeTaboInuecKol cTabunpbHOCThIO. Takum obpazom,
COEIMHEHUs, IpejiaraeMble B HACTOSIIEM U300peTeHNH, 001a1al0T YBEJIHYSHHON
CTEMEeHbIO JTUMO(PUIBHOCTH U YIYYIIEHHBIM IPOHUKHOBEHUEM Yepe3 KOKY,
CYLIECTBEHHO YMEHbIIEHHON NTUYyPETUYECKON aKTUBHOCTBIO, YJIY4YLIE€HHON
MeTabOoNMYeCKOH CTAOMIBHOCTHIO H YIIVULIIEHHON TepaneBTHYeCKO 3()(PEeKTHBHOCTHIO
B LIEJIOM. DTO JIeJaeT COeANHEHUS, IpeaiaraeMble B HACTOSIIIEM H300pETeHUH,
Ype3BbIYAHHO MOJIE3HBIMH IJIS1 TEPANIEBTUUECKOTO MPUMEHEHUS, BKIFOYast IPUMEHEHHE
ISl IEUEHUST WJIH TIpeaynpekaeHus 3a00eBaHNil UM HAPYIIEHUN, B KOTOPBIX
yuacTtBytoT NKCC, npennoutrurensno NKCC1. ITostomy coenunenust popmyasi (I),
npeaaraeMble B HACTOSIIEM H300peTeHNH, MOKHO C YCIIEXOM NMPUMEHSATh AJIs

naedeHus: unu npeaynpexaenus runepruaposa (Louie JC et al., Physiol Rep. 2016,
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4(22). p1i: e13024; Bovell DL et al., Exp Dermatol. 2011, 20(12):1017-20; Cui CY et
al., J Dermatol Sci. 2016, 81(2):129-31) unu apyrux 3a0oneBaHuil/HapyImeHui, B
kotoprix yuacTByoT NKCC, Brirouas noObie 3a00neBaHus/HapyLI€HUs], OMTMCAHHBIE
BbIIIE B HACTOSAIIEM H300pETEHUH BO BBOJHOH YaCTH HACTOSILIErO OMHCAHUS.
Hacrosmee nzo0peTeHne Takke OTHOCUTCS K coenrHeHustM ¢popmyasl (1), koTopeie
ABISIIOTCS cenekTuBHbIMU HHrHOuTopamu NKCC1, B 4aCcTHOCTH, K COETMHEHUSIM,
kotopbie uHTHOUPYIOT NKCC1 6onee apdexktusno, yem NKCC2, 3To nenaer 3tu
COeAMHEHUs OCOOCHHO MOAXOASIUMH IJIsl ISUSHUs WIIH MPEIypesKIeHUs
3aboneBaHuii/Hapymennii, B KoTopbix yuacTsyeT NKCC1, a Takke aist ciydaes
TEPaneBTUYECKOr0 MPUMEHEHHS], B KOTOPBIX CHJIbHOE TUYPETHUYECKOE NEeHCTBHE
SABJISICTCSl HEXKEJIATENIbHbIM, BKJIIOYAs, B YACTHOCTH, NIPUMEHEHHE JJIs JICUCHUST WU
npeaynpexaeHus runepruaposa. Kpome Toro, HEKOTOpBIE U3 COEUHEHUH,
nmpejiaraeMbIX B HACTOSIIEM U300peTeHn , 00anarT OJaronpusTHON
pacTBOpUMOCTHIO B Bone. HacTosimee n3o0pereHne Takke OTHOCUTCS K COCTUHEHHSIM
dopmynsr (I), KoTOpBIE COmEpKAT CIOKHOI(DUPHYIO TPYIITY, U KOTOPBIE MOTYT OBITH
IUAPOJU30BAHbI 3CTEPA3aMu B KOXKE NalleHTa ¢ 00pa3oBaHueM OoJiee MOISPHBIX
TEpaneBTUYECKH aKTUBHBIX COEIMHEHUH, KOTOPBIE, BCIEACTBHE UX YBEIUUECHHOM
HOJIIPHOCTH, HE OyAYT JIETKO MEePEHOCUTHCS OOPATHO K MOBEPXHOCTH KOXKHU U, TAKUM
obpaszom, OyIyT HakamJIuBaThCs B HEOOXOAUMOM LieIeBOM yuacTke ("Merabonuueckui
3axBat"), obecneunBas Oosiee BbIPAXKEHHOE U/HIIN JAJIMTENbHOE TEPANIEeBTUYECKOE
BO3zelicTBUEe. Bece 3TU XapaKkTEepUCTUKHU eJIal0T COeJUHEHUs, NIpelaraeMble B
HACTOsIIeM H300pETeHNH, Ype3BhIUaiiHO MOAXOASMUMHE JJIsl MPUMEHEHHUsS B KA4eCTBE
JE€KapCTBEHHBIX CPENCTB, MpeaHa3HaueHHbIX A1 uHruouposanus NKCC,
npennoututebHo NKCC1, u, Takum o6pa3oM, Ajis TepaneBTUUECKOTO BO3IeHCTBHS
Ha 3a0osneBaHus/HapymeHus, B KOTOpbIX y4acTBYOT NKCC, 1, mpeanoYTUTeNbHO 0I5
JEYEHHs] WU MPEAYIPEKASHHUS TUIIEPTHAPO3A.

CoOTBETCTBEHHO, HACTOSIIEE H300pETEHNE OTHOCUTCS K COSTUHEHUIO
cnenyromeit popmynsl (I) win k ero papManeBTHYECKU TPUEMIIEMOHN COJTH, WU

COJbBATY,
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AJIA IPUMEHECHUA NI JJCUCHUS WU NPCAYIPEKACHUSA TUIIEPruaApo3a.

Y.

X~ Xz

I/

B ¢opmyne (I) konbueBoi ¢pparMeHT NpeacTaBiIsieT COO0OH

R2
1 3 X
R R R\ s

| I L

nin

R* o603nauaer R umu R’.

R' BeIGpan u3 rpynmel, Brmrouarmeil -COOH, -CO0-(C;-C s-ankun), -COO-
(Cy-Cs-ankunen)kapoounkiui, -COO-(Cy-Cs-ankunen)rerepounkimi, -O-CHO, -O-
CO-(C;-Cys-ankmn), -O-CO-(Cy-Cys-ankunen)kapoounkimi, -O-CO-(Cy-Cys-
ankunen)rerepouukimi, -CHO, -CO-(C;-C;s-ankmn), -CO-(Cy-Cs-ankunieH)-
kapbormknii, ~-CO-(Co-Cs-ankunen)rereporuknii, -CO-NH,, -CO-N(R')-(C,-Cs-
aJKuU), -CO-N(Rll)-(Co-C15-aJ'II(I/IJ'IeH)Kap6OL[I/IKJ'II/IJ'I, -CO-N(R“)-(CO-C15-
ankunen)rereporukiann, -N(R')-CHO, -N(R'")-CO-(C;-Cys-ankun), -N(R')-CO-(Co-
Cs-ankuner)kap6ounkimn, -N(R'")-CO-(Co-C1s-ankunen)rereporukamn, C,-Cis-
ankug, -(Co-Cs-ankunen)kapoouuknui, -(Co-Cs-ankunen)rerepounknui, C,-Cis-
ankenu, -(C,-Cys-ankenunen)kapoonukaui, -(C,-Cis-ankenuneH)rerepounkiui, C,-
Cis-ankunami, -(C,-Cis-ankunuiaen)kapoouuknmi u -(C,-C s-anKuHuIeH)-
reTepOLUKIIUII,

r7ie aJKWIbHBIA pparMeHT, coaep Kamuiics B JI0OOH U3 YKa3aHHBIX BbILIE FPYIII,
AJIKUJICHOBBIN ()ParMeHT, COAEPKAIMMUNACS B TIOOON M3 YKa3aHHBIX BBIIIE TPYIII,
AJKEHUJICHOBBIN (parMeHT, copepKaluics B JJFOOOH U3 YKa3aHHBIX BBIIIE TPYIIII,
AJKMHUJIEHOBBIN (PparMeHT, coepKaluics B TF0O0H U3 YKa3aHHBIX BbIIIE PYII,
ykazaHHbIi C-Cis-ankuin, ykazanubiii C-Cis-ankeHun u ykazanHbid C)-Cis-alKUHII
KXl HE00s3aTeNbHO 3aMeleH OAHON unu 6oJsiee rpynnaMu, He3aBUCHMO

BeIGpaHHbIME u3 rajorena, -CFz, -CN, -NO,, -N(R'H)R'), -OR'"), -S(R'") u -SO3H,
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rae ogHo uiu 0onee 3BeHbeB -CHj-, BKIIIOUEHHBIX B aJKWIbHBIN (parMeHT,
conep Kamuiics B IIOOOW M3 YKa3aHHBIX BBIIIE CPYIII, B aJKUJIEHOBBIN ()parMeHT,
conep KaIuics B IIOOOW M3 YKa3aHHBIX BbIIIE PYII, B aJKEHUJICHOBBIN (pparMeHT,
coaep Kaluics B JTIOOON M3 YKa3aHHBIX BBIIIE TPYII, B aIKUHUJICHOBBIH parMeHT,
copeprkaluiics B MOOOH U3 YKa3aHHBIX Bbille rpym, B ykazaHHbl C-Cjs-aakui, B
ykazaHHbIl Cy-Cis-ankeHus unu B ykazaHHblil Cy-Cis-aaqKUHUI, Kaxka0e
HeoOs3aTeIbHO 3aMEHEHO TPYMION, He3aBUCUMO BbiOpaHHO# u3 -0O-, -CO-, -COO-, -
0-CO-, -N(R')-, -N(R')-CO-, -CO-N(R'")-, -S-, -SO-, -SO;-, -SO,-N(R'))- u -
N(R')-S0,-,

U TJe TOTOJHUTENbHO KapOOUUKIUIbHBIN ()parMeHT, Coaep Kaimuiics B J0O0M
U3 YKa3aHHBIX BBINIE TPYII, U TeTEPOLUKIUIbHBIN parMeHT, conepskauuiics B
m000# U3 YKa3aHHBIX BBIIIE TPYII, KaXIblH HEOOA3aTENbHO 3aMeIleH OJHOU UK
bonee rpynnamu, He3aBUCUMO BbiOpanHbIMH U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-
Cs-ankununa, ragorena, Ci-Cg-ramorenankuna, -CN, -NO,, -N(R')([R'), -OR"), -
S(R'), -SO;H, kapGoHKIHIa 1 TeTepOIHKIIIA.

Kaxsiii R'' HesaBucumo o6osnagaer Bogopon uii C-Ce-aKku.

R? BbIOpaH u3 rpynmsl, Bkiaodawmei sogopon, C-Ce-ankui, C,-Co-ankenun,
C,-Cs-ankunmn, -OH, -O(C,-Cgs-ankun), -O(C;-Cg-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cg-anxun), -SH, -S(C,-Cs-ankun), -NH,, -NH(C,-Cg-ankmn), -N(C,-Cg-
ankun)(Ci-Ce-ankun), ranoren, C,-Ce-ranorenankui, -O-(C;-Cg-ranorenankui), -CN,
-NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-C¢-ankun), -O-CO-(C,-Cq-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankun)(C,-Cg-ankun), -NH-
CO-(C,-Cg-ankmn), -N(C-Cg-ankun)-CO-(C;-Cg-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ces-amxun), -NH-SO,-(C;-Cg-ankun) u -N(C;-Cg-
ankun)-SO;,-(C-Cg-ankun).

R’ BeIGpan u3 rpynmel, Bkmouamomeii -S02-NH,, -S0,-NH(C-Cs-ankun), -SO,-
N(C,-Cg-ankun)(C,-Cs-ankun), -SO,-N=(C,-Cg-ankununen) u -SO,-ranoreH, rue
aTKWIbHBIA QparmeHT, copepxamuiics B ykazaHHoM -SO,-NH(C,-Cg-ankune), onun
unu oda anKWJIbHBIX (pparmMeHTa, comepxkamuecs B ykazaHHOM -SO;,-N(C;-Cg-
ankun)(C-Ce-ankuie), ¥ aNKUINACHOBBIA (PATrMEHT, COASPIKAMMUICI B YKA3aHHOM -
SO;-N=(C,-Cs-ankununeHne), Kaxkablii HeoOsA3aTEIbHO 3aMEIlleH ONHON min Oolee

rpymnamMu, He3aBUCUMO BbIOpaHHBIMU U3 rajiorena, -CFs, -CN, -NO;, -NH,, -NH(C;-
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Cs-anxun), -N(C-Ce-ankun)(C;-Ce-ankmn), -OH, -O(C;-Cg-anxmn), -SH u -S(C,-Cs-
AJIKWI).

R* o603nauaer rpynny R* u R® o603nauaer rpynny R*, umu R* u R’ cBssausr
BMecTe ¢ 06pazoBaHmeM rpymmsl -R7°-.

R* Bpibpan us -O-R*!, -S-R*', -NH-R*!, -N(C,-Cg-ankun)-R*!, ranorena,
BOZOpPOJA, KapOOLMKINIA U TeTEPOLUKIINIIA, TIe YKa3aHHbIH KapOOUKIUI U
YKa3aHHBIA TeTePOLUKINI KaXXIblii HeoOs3aTeIbHO 3aMelleH OOHOM unu Oonee
rpynmnamMu R*.

R*! BeiGpan u3 rpymmsl, Brmogaromei -(Co-Cy-ankunen)kapGouuknmi, -(Co-Cy-
ankunes)rerepouukimi, C;-Cgs-ankmn, C,-Ces-ankenun u C,-Ce-ankuHuI, rue
KapOOUUKIHIBHBIA (parMeHT, coaepkamuiics B ykazaHHOM -(Co-Cjy-
aJKUJIeH )KapOOLMKIINIIE, U FeTePOLUKIUIbHBIN (PpArMEHT, CONepPIKALIUICS B
yka3zaHHOM -(Cy-C4-anKuiieH)reTepoLUKInie, KaKablil He00sA3aTeIbHO 3aMelleH
onHoit unu Gonee rpymmnamu R, u rae ykasaunsiit C)-Cg-ankunpHblil, ykasasusiii Co-
Co-ankeHmIbHBIN, YKa3aHHBIH C,-Ce-aTKMHUIbHBIN, aIKUIEHOBBIH (parMeHT,
conepskamuiicss B ykazaHnHOM -(Co-Cy-ankunen)kapOOUuKInIe, U aJIKUJISHOBBIN
¢parmeHnT, comepxkamuiicst B ykazaHHOM -(Co-Cy-aNKuieH)reTepounkinie, Kaxabli
HeoOs3aTeNIbHO 3aMeleH OfHOM niu Gonee rpymmamu R*.

Kaxnwii R*? HezaBucumo BbIOpaH u3 rpynnsl, Bkiatoudaromei C-Ce-ankun, C,-
Ce-ankenmn, C,-Co-ankunui, -OH, -O(C,-Cg-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-
Co-ankunen)-0O(C;-Cg-ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cs-ankun), rajgoreH, C;-Ce¢-ranorenankuiu, -O-(C,-Cs-
rajgorenankui), -CN, -NO,, -CHO, -CO-(C,-C4-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankui), -CO-N(C;-Ce-
ankun)(C,-Cg-ankxmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO;-NH;, -SO,-NH(C;-Ce-anxuin), -SO,-N(C1-Ces-ankun)(C-Ces-ankmn), -NH-SO;-
(C-Cs-ankun) u -N(C,-Cg-ankun)-SO;,-(C-Cg-ankmn).

Kaxnasiit R HesaBucumo Beibpan us rpynmsr, Briroganmeii -OH, -O(C-Cs-
ankun), -SH, -S(C,-C¢-ankun), -NH,, -NH(C,-Cs-ankun), -N(C,-Cg-amxkun)(C;-Cq-
ankun), ranoreH, -CFs3, -CN, -NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C;-
Cs-ankun), -O-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C,-Cg-ankun), -CO-N(C,-Cs-
ankun)(C-Ce-ankmn), -NH-CO-(C,-Cg-ankmn) u -N(C;-Cg-ankmn)-CO-(C-Cs-ankun).
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R Bui6pan u3 -NH,, -NH(C1-Cg-anxun), -N(C1-Ce-ankun)(C-Cs-ankmn), -NO,
¥ BOAOPOAA, Tie aJIKMJIbHBIN (parMeHT, cogepskamuiics B ykazanHoMm -NH(C;-Ce-
aJIKujie), U OOWH WM 00a aJKUIbHBIX parMeHTa, cogepskamuecs B ykazaanHoM -N(C;-
Ce-ankmn)(C-Cs-ankuie), Kaxxablii He00sA3aTENbHO 3aMeLIeH OOHOH uinu Gonee
rpynmnaMu, He3aBUCUMO BbIOpaHHBIMH U3 rajorena, -CFs;, -CN, -NO,, -NH,, -NH(C; -
Cs-ankun), -N(C-Ce-ankun)(C;-Ces-ankun), -OH, -O(C-Cg-anxun), -SH, -S(C;-Cs-
anKui), KapOOLUMKIIHIA U TeTePOLUKIIIIIA, I/Ie YKa3aHHbBIH KapOOLMKIIMII U YKa3aHHbBIN
reTepPOLUKIINI KaXKAbIH HE00s3aTebHO 3aMeeH OAHOU uiu Oojiee rpynmnamMmu R

Kaxnabii R°! He3aBucumo BoIOpaH u3 rpynmnsl, Bkaovaromen C-Ceq-ankmn, C,-
Cs-ankenmn, C,-Ce-ankunun, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoreH, C;-Ce¢-ranorenankui, -0-(C,-Cs-
ranorenankui), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankuin), -CO-N(C;-Co-
ankun)(C,-Cg-ankmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO;-NH;, -SO,-NH(C;-Ce-anxmin), -SO,-N(C1-Ces-ankun)(C;-Ce-ankmn), -NH-SO;-
(C1-Cs-ankumn) u -N(C,-Cg-ankun)-SO,-(C-Cg-ankmn).

R*® priGpan u3 -RPLRPLR®L N=C(R%)-R™-R¥®L. _RPLR_C(R®)=N- u -
N=C(R¥)-R™*-C(R**)=N-.

Kaxabiii R Hesasucumo spibpan uz -N(R*)-, -0- u -S-.

R**” BeiGpan us -C(R7)(RY)-, -C(R¥)(R*?)-C(R**)(RY)-, -C(R?)=C(RY)-, -
CR*)R)-CR*})=CR®)- 1 -CRP)=CR?)-CRZ)R)-.

R BriGpan u3 kosanentHoit cesizu, -C(R7?)(R¥?)-, -C(R*)(R?)-CRZ)R®)- u -
C(R)=C(R’%)-.

R BBIOpaH M3 KoBaneHTHOH cBsizu 1 -C(R7)(R’)-.

Kaxsiii R™ HesaBHCHMO BbIOpAaH W3 rPyIIbl, BKIoUaromeil sogopos, C1-Ce-
ankun, C,-Cg-ankenmn, C,-Cg-ankunun, -(Co-Cy-ankunen)apun u -(Co-Cy-

AJIKUJICH ))TeTepOoapull.

Kaxnabiii R He3aBucumo BbIOpaH U3 rpynmsl, BKIroUdaromei sogopon, C-Ce-
ankuy, Cy-Ce-ankenmn, Cy-Ce-ankunun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Cs-
ankun), -NH,, -NH(C;-Cg-ankmn), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ranores, C;-Cq-
ranorenankui, -O-(C;-Ce-ranorenankuin), -CN, -NO,, -CHO, -CO-(C,-C¢-ankmn), -
COOH, -CO0O-(C,-Cs-ankun), -0O-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C,-Cq-
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ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C;-Cs-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH;, -SO,-NH(C;-C¢-ankmn), -SO2-N(C;-Ce-
ankun)(C,-Ce-ankmn), -NH-SO,-(C,-Cg-ankmin), -N(C,-Cs-ankun)-SO,-(C,-Cg-ankuin),
-(Co-Cy-anxunen)apun u -(Co-Cy-ankunen)retepoapun, u aobdsie g8e rpymmsl R,
KOTOpPBI€ MPUCOEIUHEHBI K OTHOMY M TOMY K€ aTOMY YIJepojia, TAaKKe MOTYT BMECTe
06pa3oBbiBaTh rpymy =0, u mobbie ABe rpymmbl R’ KOTOpbIE IPHCOSTHHEHDI K
COCEIHUM aTOMaM yTIJjepo/a, COeTUHEHHBIM IBOMHON CBS3bI0, TAKIKE MOTYT OBITh
cBs3aHBI BMecTe ¢ obpasoBanmeM rpymmsl -C(R*)=C(R**)-C(R**)=C(R’*)-.

Kaxnabii R>* HezaBucumo BbIOpaH U3 rpynmnsl, BKiItoUaroineid sogopon, C-Ce-
ankun, Cy-Ce-ankenun, C,-Ce-ankunun, -OH, -O(C,-Cs-ankun), -SH, -S(C;-Cs-
ankun), -NH;, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Cq-
ranorenankui, -O-(C;-Ce¢-ranorenankuin), -CN, -NO,, -CHO, -CO-(C,-C¢-ankmn), -
COOH, -CO0O-(C,-C4-ankun), -O-CO-(C,-Cg-ankun), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C-Cs-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-ankmn), -NH-SO;,-(C,-Cs-ankun) u -N(C;-Cg-ankuin)-SO,-(C-Ce-
AJIKWI).

R® BeiGpan u3 rpymnmbl, Brmouanomeii Bogopon, C1-Ce-ankmn, Cy-Ce-ankeHn,
C,-Cs-ankunnn, -OH, -O(C,-Cg-ankun), -O(C;-Cgs-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cs-ankun), -SH, -S(C;-Cg-ankun), -NH,, -NH(C,-Ce-ankun), -N(C-Cs-
ankun)(C,-Ceg-ankun), ranoreH, C,-Cg-ranorenankui, -O-(C,;-Cg-ranorenankui), -CN,
-NO,, -CHO, -CO-(C;-Cs-anxun), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C;-Cq-
ankun), -CO-NH,, -CO-NH(C,-Cg-ankun), -CO-N(C;-Cg-ankun)(C,-Cgs-ankun), -NH-
CO-(C-Cg-ankmn), -N(C;-Cg-ankun)-CO-(C;-Ces-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cg-ankun)(C,-Ces-anxuin), -NH-SO,-(C-Cg-ankun) u -N(C;-Cg-
ankun)-SO;,-(C-Ce-ankun).

AnbTepHATUBHO, R' u R® cBasanbr BMecTe ¢ obpa3zoBaHUEM T'PYMIIbI -R'-, rze:

R'® o6osnauaer rpymmy -C(R'*HR'H-CR"HR"H-CR"HR')-
CR"NHR'Y)-, rne ogno unu nBa 3Bena -C(R'H(R')-, conepxamuecs B ykasannoit
rpymnIe, Kaka0€ 3aMEHEHO -R'-;

kaxbiii R'®! HesaBucnumo BBIGpaH U3 rpymmsl, BKmodaomeii Bogopox, C -Ce-
ankun, Cy-Ce-ankenmn, Cy-Ceo-ankunun, rajgoreH, C-Ce-ranorenankui, -(Co-Cq-

ankuneH)-CFs, -(Cy-Cg-ankunen)-CN, -(Cy-Cs-ankunen)-NO,, -(Co-Cs-ankunen)-
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N(R'"*)(R'?), -(Co-Cs-ankunen)-O(R'*?), -(Co-Cs-ankumen)-S(R'*), -(Co-Cs-
ankuneH)-SOzH, -(Co-Ces-ankunen)kapobouuknui u -(Co-Ce-alKuiieH)rerep oK,
kasxnbii R'%? nesaBucumo o6o3HauaeT Bogopon uinu Ci-Cg-ankumi; u
kaxasiii R'® mesasucumo Bei6pan us -N(R'®')-, -0- u -S-.
B cooTBeTcTBUU ¢ HacTosiLUM H300peTeHuem, eciu B popmyine (I) konpuesoi
R2
WYy R! R

dbparmeHT b ""'L"'I'lpeI[CTaBJISIeT coboi ,

R? 06o3Hauaer BOJIOPO, R’ o603nauaet -SO,-NH,, R* 0603Ha4aer -O-denun,
R’ 0603nauaer -NH-CH,CH,CH,CH; u R® 0603nauaer BOJIOPO/I, TO R! ornuuaercs ot
-COOH.

HacTtosiee nuzoOpereHne TakKe OTHOCUTCS K hapMalleBTUYECKOW KOMITO3HIIUH,
conepskamei coequHenue popmyisl (I) unu ero papmaneBTHYECKH TPUEMIIEMYIO
COJIb, UJTH COJILBAT B KOMOWHALMH C (papMaIieBTHYECKU MPUEMIIEMbIM HHEPTHBIM
HAIMOJHUTEJIEM, Ui TPUMEHEHHUS JJIsl IEUEHUsI WU MPEeAYNPeKASHUs THIIEPTUIP 03a.

Kpowme Toro, HacTosiiee H300peTeHre OTHOCUTCS] K IPUMEHEHHUIO COeIUHEHUs
dbopmyinsl (I) unu ero papmaneBTUYECKH MPUEMIIEMON COJIU, UJIU COJbBATA AJIS
NPUTOTOBJIEHHS JIEKAPCTBEHHOTO CPEACTBA JJIs JICUSHHUS WU MPEAYIPEKACHUS
TUIEPTUIPO3a.

Hacrosmee n3obpeTeHne Takke OTHOCUTCS K CIIOCOOY JIeUEHHsI WU
npeaymnpexXaeHus] TUIEPTUAPO3a, KOTOPBIN BKIOUYAET BBEICHHE HYKAAKOIEMYCS B
3TOM cyOBbeKkTy (MPeAnoUTUTENbHO YeloBeKy) coenunenust Gpopmysnl (1) uau ero
bapmareBTUYECKH TPUEMIIEMON COJIM, HIJIM COJIbBATa, UK (papMaleBTHYECKO
KOMIIO3HIINH, Coiepkaliel IIo00e U3 yKa3aHHBIX BBIIIE BEIECTB B KOMOUHAIIUU C
bapmaeBTHYECKH TPUEMIIEMBIM HHEPTHBIM HanojHuTeneM. CaeayeT MOHUMATh, YTO
B COOTBETCTBHH C 3THM crocodbom, coennHenne Gopmyasl (1) unu ero
(bapmaieBTUYECKH TPUEMIIEMYIO COJIb, UK COJIBBAT, WU (papMaIeBTUYECKY IO
KOMIIO3HITHI0 HEOOXOAUMO BBOJIUTH B TepaneBTHUYECKH 3 (PEKTUBHOM KOJUUYECTBE.

Kpowme Toro, HacTosiiee H300peTeHre OTHOCUTCS K IPUMEHEHHUIO COEIUHEHUS
dbopmyinsl (I) unm ero papmaneBTudeckn/PU3HOIOTHIESCKH TPUSMIIEMON COJTH, WU
CoJIbBaTa IJisl MOJABIEHHUS HJIM YMEHbIICHUS] HEMATOJNOTHYE€CKOTO MOTOOTAEIEHUS Y
cybopekTa (Hanpumep, dejaoBeka). COOTBETCTBEHHO, HACTOsIIee U300peTeHne

OTHOCHUTCS K HETepaIneBTUYECKOMY MpUMeHeHUI0 coenuHenus: Gopmynsl (1) unu ero
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bapmaneBTHUeCKU/PU3NOTOTHIECKH TPUEMIIEMON COJIU, UJIU COJIbBATa JJIsI
NO/ABJICHUS WJIM YMEHBUICHHS IMOTOOTAENEHUs Y CyObeKkTa (HapuMep, 4eJ0BeKa).
Hactosimee nzo0perenue Takke OTHOCUTCA K cIOCO0Y (IIPeANnOYTUTEIBHO
HEeTepaneBTUYECKOMY CIoco0y) MOAABIEHUS UM YMEHbLIEHUS TIOTOOTAEIEHUS Y
cyObekTa (HampuMep, 4eloBeKa), KOTOPbIH BKJIIOYAET BBEJEHHE CYOBEKTY COeTUHEHUS
dopmyns (I) unu ero papmareBTuyecku/PpU3NOIOrHYESCKH TPUEMIIEMOHN COJIH.
[IpennouTuTENbHO, €CliU CYOBEKTOM, Y KOTOPOTO HEOOXOJUMO MOAABIIATh UITH
YMEHbLIATh MOTOOTAEJEHHE, ABISECTCS 3M0POBbINA CyOBbeKT, OoJiee MPEeNnOUYTHTEIbHO
cyOBeKT, KOTOPBIH HE cTpanaeT runepruapozom. Hacrosmee nzodperenue
NPEANOYTUTENHHO OTHOCUTCS K MTOAABICHUIO U YMEHBUICHHIO TOTOOTACIECHUS Y
cyObekTa, rae moTooTAeNeHNE BBI3BAHO (PU3NUECKOW HArpy3KOH MM PHU3UUECKUM
yIpaKHEeHUEM (HampuMmep, MPH 3aHATHU CIIOPTOM), UIH BO3HUKAET MPH HUX.

JUist IeYeHus UM IpenynpeKaeHUs THIIEPTUAPO3a, @ TAKIKE IS TOAaABJIEHHUS
WU YMEHBIIEHHS] HEMATOJOTHYECKOro MOTOOTAEICHHS MPEATIOUYTUTENBHO, €CIIH
coenuHenue ¢popmysl (I) unu ero papmanesruueckn/PrU3UOIOTHISCKH TPUSMIIEMYIO
COJIb, UJIM COJIBBAT BBOASIT MECTHO, MPEANOUYTUTEIbHO HAHOCAT HA TAKHE YUACTKHU
KOJKH, KOTOPbIE MOJABEPKEHBI (UM CYL[ECTBEHHO MOBEPIKEHBI) MOTOOTAEIEHHUIO,
U/UIIM HA TaKUE YYACTKU KOXH, HA KOTOPBIX HEOOXOAUMO YMEHBIIUTD MIOTOOTAEJIEHHUE.
B cnyuae mecTHOro BBenenus coequnenue opmynsl (I) nnm ero papmauerudecku /
(U3NONOrNYECKH TPUEMIIEMYIO COJIb, UM CONBBAT MOXKET OBITh IMPEIOCTABIIECH B
YUCTOM BHJI€ HJIM, HAIPUMEP, B BUJE KOMIO3HLIHH (HAIpuMep, B BUIE
(apManeBTUYECKOW KOMIIO3ULIMH, CONepIKaIlell yKa3aHHOe COeTUHEHUE U
(apManeBTUYECKH TPUEMJIEMbIIl HHEPTHBIN HATIOJTHUTENb MPEIHA3HAYEHHON IS
NPUMEHEHHUs! JJIs JICUSHUs WU NMPEenyNPekAeHUs THIEePruapo3a, Uil B BUIE
KOCMETHYECKOW KOMIO3HIINHU, COepKallell YKa3aHHOE COeIUHEHNE U KOCMETHYECKH /
(HU3UOTOTHYECKU MPUEMIIEMbI HHEPTHBIN HAOJHUTENb, TPEIHA3HAYEHHON IS
NOABJICHUS WU YMEHBUIEHHS] HENATOJOTHYECKOro norootaenenus). CoequHeHue
dbopmynsl (I) unu ero papmanesrudeckn / GU3NOIOTUUECKU MPUEMIIEMYIO COJIb, UJTH
COJIbBAT TAKXKE€ MOXKET OBITh MPEeTOCTABJIEH B BHE calpeTku (unm MaTepuaTtoit
canderkn), conepkameil yka3aHHOE COeJUHEHHNE, B BUNIE CTEJIbKH (UM BCTABKH B
0o0yBb MJIM CYIMHATOPA; BKJIOYasi, B YACTHOCTH, OPTONEANIECKYIO CTEIbKY,
OpPTOINEANYECKYIO BCTaBKY B OOYBb HJIM OPTONEAUYECKHUI CYyTMHATOP), COAepIKaIneit

yKa3aHHOE COeNUHEHUe, WIH B BUJE NIpeaMeTa ONeKAbl (MU AeTalu ONEXIbl),
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coaepKalero ykazaHHoe coennHenne. Kaxxnoe u3 yka3aHHBIX BBIIIE U3AeTUi (T.€.
canderky, MaTepyaTyro caadeTKy, CTeJIbKY, BCTaBKY B 00yBb, CYIUHATOP, MPEIMET
OJI€XK 1Bl MUIH J€TaJIb OJEXKABl) MOXKHO, HalIpuMep, 00padoTaTh, MOKPHITH HIIH
NPOMUTATh YKa3aHHBIM coenHeHueM. IIpennouTurenapHo, eCiu 1o MeHbIlell Mepe
OJIHA MIOBEPXHOCTH (MPEANOUTHTENBHO IO MEHbIIEH Mepe ogHa oOpalieHHas K Teny
NOBEPXHOCTh) YKAa3aHHBIX BbIIIE U3eNUi 00paboTaHa, MOKPBITA MJIM MPONUTAHA (MU
Oplia oOpaboraHa, MOKpbITA UM TpoTUTaHa) coenuHenneM Gopmyinsl (1) wiu ero
dbapmaneBTUYEeCKU/PU3NOJIOTHIECKH TPUEMIIEMON COJIbIO, HJIM COJIbBAaTOM. HacTosiee
n300peTeHne TakKe OTHOCUTCS K TAKUM H3JEJIUSIM, COJIepIKaIlluM COeTHHEHUE,
npeajiaraeMoe B HacToseM u3obperenun. TakuM oOpa3oMm, B 00beM HACTOSIIIETO
n300peTeHust BXOOUT, B YaCTHOCTH, U3/IeNIue, conepkamee coennHenne Gopmysl (1)
Wi ero papManeBTHIECKH/PU3NOTOTHIECKH MPUEMIIEMYIO COJIb, UJIH COJIBBAT, IAE
uznenueM sisysercs (1) canderka (wim matepyaras canderka), (il) crenapka (Unn
BCTaBKa B 00YBb WJIM CYNIHHATOP; HAIPUMEP, OPTOMENNIECKAs CTEIbKa,
opToneanYecKast BCTaBka B 00yBb WM OPTONEANYECKUN CynTUHATOP), UiH (i11)
peaMeT OJeXIbl (FITH NeTallb ONEKIbI).

B cooTBeTcTBHU ¢ HACTOSIIUM M300PETEHHUEM C MTOMOINBIO COEANHEHUS
dopmynel (I) MOXKHO T€UUTH UK MPEAYIPEXKAATH HE TOJBKO THIEPTUAPO3, HO U
apyrue 3aboneBaHusi/HapyuieHus, B KOTopbix yuacTByroT NKCC (unu kotopsie
OMOCPENOBAHBI UMH ), IPEANOYTUTEIBHO 3a00JIeBaHUs/HAPYIIECHHS, B KOTOPBIX
yuactByeT NKCC1 (mim KOTOpBI€ OMOCPEIOBAHBI HM).

Takum oOpa3oM, HacTosIIee H300pETeHHE Tak:Ke OTHOCUTCS K COeTUHEHUIO
dbopmyinsl (I), OMUCAaHHOMY U ONMpENeIEHHOMY BhIlll€ B HACTOSIIEM H300pETeHUH, UITU
ero papMaLeBTUYECKH MPUEMJIEMOH COJIM, UJIH COJIbBATY, WU (papManeBTUIECKON
KOMIIO3HIINH, coieprkame Jro0oe U3 YKa3aHHBIX BhILIE BEIECTB U (apMaleBTUUECKH
NPUEMJIEMbIIl HHEPTHBIN HAIOJHUTEb, IPEJHA3HAYEHHON JJIsl IPUMEHEHHS JUIS
JEYEHHs] WU TPEeAYIPEeKASHHS 3a00JIeBaHNS NN HAPYIICHUS, B KOTOPOM y4acCTBYET
NKCC, npeano4TutenbHO 3a001€BaHUs WIN HAPYLICHHUS, B KOTOPOM y4acCTBYET
NKCCI.

Hactosimee nzoOperenne Takke OTHOCUTCS K TPUMEHEHUIO COCIMHEHUS
dbopmyinsl (I) unm ero papmaneBTUYECKH NMPUEMIIEMON COJIU, UK COJbBATA AJIS

NPUTOTOBJICHUSA JICKAPCTBCHHOI'O CPECACTBA AJIA JICHCHUA WU NPECAYNPECIKACHUSA
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3a0oneBaHus WIN HapyleHus, B KoTopoM yuactsyeT NKCC, npeanodTuTenbHO
3a0o0eBaHus WIN HapyleHus, B koTopoM yuactsyeT NKCCI.

Hactosimee nzoOperenue Takke OTHOCUTCS K CIIOCOOY JIeUeHUs UK
npeaynpexaeHus 3a00JeBaHus NN HapyleHus, B KotopoM yuactByeT NKCC
(mpenmouyTHuTeNbHO 3a00J€BAHMS UK HapylleHus, B kotopoM yuactByeT NKCC1),
BKJIIOUAKOLIUH BBEJEHHE HYXKIAIOMEMYCs B 3TOM CyOBeKTY (IPeanOYTUTEIbHO
yenoBeky) coenuHenus: Gpopmyisl (1) unu ero papmManeBTHUECKH MPUEMIIEMON COJIH,
WU COJIbBATA, WU (papMaleBTHYECKONH KOMIIO3ULIMH, conepikalneit modoe u3
YKa3aHHBIX BBILIE BEUIECTB B KOMOMHALNHU ¢ apMaleBTUYECKU TPUEMIIEMbIM
UHEPTHBIM HanoJHuTejaeM. Cienyer NOHUMAaTh, YTO B COOTBETCTBHH C 3THM CIIOCOOOM
coenuHenue ¢popmyisl (I) unu ero papmaneBTHYECKH TPUEMIIEMYIO COJIb, UITH
COJIbBAT, UJH (PapMaLEBTUUECKYIO KOMIO3UIUI0 HEOOXOAUMO BBOJIHTH B
TepaneBTU4YeCKU 3P (HEKTHBHOM KOJIHYECTBE.

B cooTBeTcTBHU ¢ HACTOSIIUM H300pETEHUEM Ha MOJBEPTAIOIIEeCs JICUSHUIO UIIN
npeaymnpexaeHnio 3a00eBaHue UK HapyIIeHHue, TOUHee Ha 3a00IeBaHNe HIIH
HapymeHue, B koTropoM ydactByeT NKCC (npeanouturensno NKCC1), nHe
HaJlaratoTcst 0coOble OTPAHUYEHHS, U OHO MPEANOYTUTENbHO BBIOPAHO U3 IPYIIEI,
BKJIIOYANO e THIEPruapo3 (Harnpumep, NepBUYHBIA THIEPTUAPO3, BTOPUUHBIN
TUNEPrupo3 UM HOYHOM THIEPruapo3), TPeBOXKHOE HapyLIeHUe, HapylIeHue
ayTUCTHUYECKOTO CIeKTpa (Hampumep, ayTusM, CUHIpPOM Acrieprepa, AeTcKkoe
NI€3UHTETPAaTUBHOE PACCTPONCTBO MJIM NMEPBA3UBHOE PACCTPONCTBO Pa3BUTHUS KAk
KOMIIOHEHT HapyIIeHHUsI ayTUCTUYECKOTO CIEeKTPa), TPABMAaTHYECKOE MOBPEKICHHIE
TOJIOBHOTO MO3Ta, MOBPEXKASHUE CIUHHOTO MO3ra (BKJIIOYAs TAKXKE XPOHHYECKYIO
00J1b, BBI3BAHHYIO MOBPEKICHHUEM CIIMHHOTO MO3ra), MopaxkeHue nepudepuaeckoro
HepBa, yaap (HampuMmep, HIIEMUYECKUH yaap; BKJIOYAs, B YACTHOCTH, IPHUMEHEHUE
COEAMHEHUH, PeaIaraeéMblX B HACTOSIIEM U300PETEHUH ISl CTUMYJITUPOBAHUS
BOCCTAHOBJICHUS TIOCJIE yAapa, WU MPUMEHEHNUE YKa3aHHbIX COeAUHEHUN IS
YMEHBLIEHHS CTEMEHH MOBPEKIASHUS TOJIOBHOT'O MO3Ta U/HIJIN HEBPOJOTHUECKUX
paccTpoOUCTB mociie yaapa), Oone3np AnbureliMepa, N30 PEeHUO, aCTMY, OTEK
(HampuMep, OTeK TOJIOBHOTO Mo3Ta), cuHApoM JlayHa (B ocoOeHHOCTH, ciaboymue y
NAaLUEeHTOB, CTPANaLIUX cHHApoMOoM JlayHa), rmaykomy (HanmpuMep, NEPBUYHYIO
OTKPBITOYTOJIBHYIO TJIAYKOMY HUJIM 3aKPBITOYTOJBHYIO IJIAYKOMY) MJIU Mapa3uTapHYIo

uHpexnuro. ITapasurapHoit nHpeEKIUEe MOXKET SBIATbCSA HanmpuMmep, (1) reIbMUHTO3,
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BKJIFOYAs TAKKE MEPENA0IIUICS Yepe3 MOYBY reJIbMUHTO3, MPEANOUYTHTEIbHO
MHQUIIMpPOBaHNE AHKUJIOCTOMAaMH, HEMATOaMH, Tpuxouedanamu, JeHTOYHBIMU
YepBSIMUM, PULITAMH, OCTPULIAMHU, TOKCOKapamu, rnocpeactsom Strongyloides
stercoralis unu Ascaris lumbricoides (unu BrI3BaHHOE UMU 3a0oaeBanue); (ii)
MHPULHUPOBAHNE COCYLIMMHU YEPBSIMU UJIM BI3BAHHOE COCYIIUMU YEPBIMHU
3aboseBaHue, MPENNOYTUTEIbHO MIMCTO30MATO3, THATOCTOMO3, TAParoHUMO3,
dacuuones unu cuaapom Ceummepca; (iii) npoTo3oiiHas nHPpeKUus uiu 3adoeBaHue,
BBI3BAHHOE MPOCTEHIINMH, TaKO€ KakK, HAIIpUMep, Majisipusi, ameOuas, Jkuapamnas,
coHHas 00JIe3Hb, TOKCOIIa3MO03, aKaHTaMeOHBIH KepaTuT, JeHImMaHno3, 6adbe3nos,
IpaHyJIeMaTO3HbIA aMeOHbIN SHIEe(PATUT, KPUNITOCTOPUANO3, IUKIIOCTIOPUA3 UIU
NepBUYHBIN aMeOHbIII MEHUHrosHIedanuT;, uiau (1v) 3KTonapasutapHas HHEKLHs,
npeanoyYTuTeNbHO nHpeKuuw Sarcoptes scabiei, Pediculus humanus capitis, Phthirus
pubis, nepmarobuas, uapexunto Tunga penetrans unu Ixodoidea (unu BeI3BaHHOE UMHU
3aboneBanue).

CoOOTBETCTBEHHO, NMPEANOUYTHTENBHO, €CIIU 3a00JI€eBaHNE UK HapYIIEHHUE,
NOABEprarIIeecs JEUESHUIO HIH MPEIYIPEKICHUI0 B COOTBETCTBUH C HACTOSILITUM
n3o00peTeHrneM, BBIOPaHO U3 IPYIIIbI, BKIOYAKIMEH rHneprupos3, nepBUIHBINA
TUNEPrupo3, BTOPUYHBIA THIEPTUAPO3, HOYHOH T'HNEePTUAPO3, TPEBOXKHOE
HapylleHHe, HapyLUIeHHe ayTUCTUYECKOro CIIEKTPa, ayTU3M, CHHIApOM Acmneprepa,
JeTCKOe JIE3UHTErpaTUBHOE PaCCTPONCTBO, MEPBA3MBHOE PACCTPONCTBO Pa3BUTHUS KaK
KOMIIOHEHT HapylIeHUs] ayTUCTUYECKOr0 CIIEKTPa, TPaBMaTUUECKOE MOBPEKICHIE
TOJIOBHOTO MO3Ta, MOBPEXKASHUE CIUHHOTO MO3ra (BKJIIOYAs TAKKE XPOHUUECKYIO
00Jib, BBI3BAHHYIO MOBPEKIEHHUEM CIIMHHOTO MO3ra), MopakeHue nepudepuaeckoro
HepBa, yaap (Hampumep, HIeMUUeCKui yaap), 6one3snp AnbureiiMmepa, musodpeHuro,
acTMy, OTeK (Hampumep, OTeK r'OJIOBHOTO Mo3ra), cuaapoM JlayHa, ciaboymue y
NALUEeHTOB, CTPAJALIUX CHHAPOMOM JlayHa, riaykomy, MepBUYHYIO
OTKPBITOYTOJIBHYIO TJIAYKOMY, 3aKPBITOYTOJIBHYIO TNIAYKOMY FUIH Mapa3uTapHYIO
uHpexnuro. [IpennmouTurenpHo, eciau napasurapHas HHQEKIUs BBIOpaHa U3 TPYIIIIbI,
BKJIIOHarOLen: (1) reIbMUHTO3, IPEANOYTUTENIBHO aHKUJIOCTOMO3, HEMATO103,
Tpuxoinedanes, TEHUUI03, IPAKYHKYJIE3, SHTEPOOHO03, TOKCOKApO3, HH(PEKIIHIO
Strongyloides stercoralis nmn nunexunto Ascaris lumbricoides; (i1) TpemaTonos,
NPEANOYTUTENHHO IIMCTO30MATO3, THATOCTOMO3, ITaparoHUMo3, ¢pacuuones uiu

cunnpom CeummMmepca; (1i1) MIPOTO30HHYI0 HHOEKIHUIO, TPEANOYTUTEIBHO MAJSIPHUIO,
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amebuas, )kuapamnas, COHHYIO 0OJIe3Hb, TOKCOIIJIA3MO3, aKaHTAaMEeOHBIN K epaTHT,
aeiimmManno3, 6abe3nos3, rpaHyJeMaTo3HbIi aMeOHbIH dHLIe(aTUT, KPUITOCTIOPUINO3,
LIUKJIOCTIOPHA3 UJIM NEePBUYHBIN aMeOHbIIl MEHUHTOdHIeDanuT, uinu (iv)
SKTOMAPA3UTAPHYIO HHPEKLHIO, MPEANOYTHTENbHO HHEeKUU Sarcoptes scabiei,
Pediculus humanus capitis, Phthirus pubis, nepmarobuas, nandpexuuro /unga
penetrans unu Ixodoidea (unu BeI3BaHHOE UMU 3a00neBaHue). OcobeHHO
NPEANOYTUTENIBHO, eCTu 3a00/IeBaHHEM HJIM HApYLIEHHEM, MMOJBEPratoUMCs
JICYSHUIO MJIM MPEIYIPEKIEHUI0 B COOTBETCTBUH C HACTOSIIIUM H300peTEHHEM,
SIBJISIETCS THIEPTUAPO3 (HApUMep, MepBUYHBIA THIEPTHAPO3, BTOPHUUHBIN
TUMEPTUAPO3 HIJIM HOUHOW THIEPTUIPO3).

B COOTBETCTBHU C HACTOSIIIUM H300pETEHHEM MOBEPTa0UMCS JIEYEHUIO UITH
npeaynpexaeHuo 3a00eBaHNEM UM HAPYLIEHHEM MOJKET SIBJIATHCS, HAPUMED,
HeBpoJsiornyeckoe 3aboyeBaHue Uin HapylieHue, B koTopoM yuactsyer NKCC (umu
KOTOPOE OMOCPENOBAHO MM ), MPEATIOUYTUTEIBHO HEBPOJIOTHUEeCKOoe 3a00IeBaHNE HITH
HapymeHue, B kKoTopoM ygacTyeT NKCC1 (mim KoTOpoe onmocpenoBaHO UM).
CooTBeTcTBYIOLINE IPUMEPBI BKIOYAKOT, B YaCTHOCTH, yaap (Hampumep,
UIIeMUYECKHI yap), TpPaBMaTHUYECKOE MOBPEKICHHE FOJIOBHOTO MO3ra, MOBPEKICHHE
CIIMHHOI'O MO3ra, Mopa)keHue nepudepudeckoro HepBa MIIM OTEK FOJOBHOTO MO3Ta.

Coenunenust popmyJibl (I) MOKHO JOMOJHUTENBPHO UCTIOIB30BaTh B KAUYE€CTBE
cpenctB st OOpbOBI ¢ BpeAUTEISIMH, MPEANOYTUTENBHO 1 OOPBOBI C BpeAUTEIAMHU
pacTeHuil (TaKUMH KakK, HAIIPUMEpP, HEMATObI, aPTPOIObI, SKTOMAPA3UThI H/UIIN
MOJUTIOCKH ), HATIPUMEP, MyTeM HaHeCeHUs coenuHenus ¢popmynsl (I) umum ero conu,
WJIH COJIbBATA HA PACTEHUE WJIM BHECEHHS B MOYBY.

Kpome Toro, HacTosIee H300peTEeHUE TaKKe OTHOCUTCS] K HOBBIM COEIUHEHUSIM,
Oosiee MOAPOOHO OMUCAHHBIM HUXKE, KOTOPbIE MOYKHO HCIOJb30BaTh B KA4ECTBE
JIEKapCTBEHHBIX CPEACTB, U K (papMaleBTHYeCKOW KOMIO3HIINH, COAepKalleil Takoe
coennHeHue U papMaLeBTHYECKU MPUEMJIEMbIH HHEPTHBINH HATIOJHUTEb.

Kpome Toro, HacTosee n300peTeHne OTHOCUTCS K MPUMEHEHUIO COeIHMHEeHUS
dbopmyinsl (I) unm ero papmaneBTUYECKH NMPUEMIEMON COJIU, UK COJIbBATA B KAUECTBE
unruouropa NKCC B uccienoBaHusxX, NPEANOYTUTEIbHO B KaUeCTBE COEUHEHUS,
SIBJISIFO LLIETOCS] CPEACTBOM HCCISAOBAHMS, TPeAHA3ZHAYEHHOTO JI1 MHIHOUPOBAHUS
NKCC (nmpennoururenbsHo NKCC1). CooTBeTcTBEHHO, HacTosiIee H300peTeHne

OTHOCHUTCS K IPUMEeHEHUI0 coenuHeHus Gpopmyisl (I) unu ero papmamneBrudyecku
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IpUEeMJIEMON COJNU, WIIH COJbBaTa in vitro B kauectse naruouropa NKCC
(nmpeanoututensHO B kKauecTse nHruouropa NKCC1), a Takke K IpUMEHEHUIO
coenquHenus ¢popmyusl (I) uim ero papmaneBTUUECKU MPUEMIIEMON COJIH, WU
COJIbBAaTa B KAYECTBE COENMHEHMUs, SBISIOLIErOCs CPEACTBOM HUCCIEeN0BaAHMUS,
nerictyrommero kak uHruouTop NKCC (mpepnoururensno, kak naruoutop NKCC1).
Hactosimee nzo0pereHne Takke OTHOCUTCS K criocoOy narudbuposanus NKCC
(mpeanoututensHo NKCC1) in vitro, Bkiro4dammeMy NpuMEeHeHUe COeTUHEHUS
dbopmynsl (I) unu ero papmaneBTUYECKH NPUEMIEMON COJIU, WU COJIbBATA.
Hactosimee nzobperenne Takxke OTHOCUTCS K crioco0y narudbuposanus NKCC
(nmpeanouturensHo NKCC1) in vitro, BkIroyammeMy NpuMeHEHUE COeTUHECHUS
dbopmynsl (I) unm ero papmaneBTUYECKH MPUEMIEMOM COJIU, UK COJIbBATA B KAaUECTBE
unruouropa NKCC (nmpennoururensHo B kauectse narunouropa NKCC1). Cnenyer
MOHUMATh, YTO TEPMUH "in Vilro" npu UCNOJb30BAHUHN B ’TOM KOHKPETHOM KOHTEKCTE
O3HaudaeT "BHE KMUBOTO OPraHM3Ma YeJIOBEeKa UJIM JKUBOTHOTO", 3TO BKJIOYAET, B
YaCTHOCTH, SKCIIEPUMEHTHI, TPOBOJUMBIE C HCTIOIB30BAHNEM KJIETOK, KJIE€TOYHBIX WU
BHYTPHUKJIETOYHBIX 3KCTPAKTOB U/HJIH OMOJIOTUYECKUX MOJIEKYJ B HCKYCCTBEHHOMN
cpene, TAaKOHW Kak BOAHBIH pacTBOP MJIU KJIETOYHAS Cpeaa, KOTOPbIe MOXKHO
OCYILECTBUTh, HAIIPUMED, B KoJOe, mpoOupke, dyamke [lerpu, ninanmere s
MUKPOTUTPOBAHUSA U T. II.

Coenunenue ¢popmyasl (I), a Takke ero papMaLeBTHYECKU pUeMIEeMas COJb

WJIN COJBbBAT OoJsiee MOAPOOHO OMUCAHBI HUXKE:

Kz
R® Z R
R5
(D
/Y\
X® Nz

e

B ¢opmyne (I) konbueBoi ¢pparMeHT NpenCcTaBIsieT COOOH
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N
Crnenyer moHMMATh, UTO €CJIU KOJNbLEBOH pparmeHT b NpenCTaBIsAET
RZ
R} R®
A
coboi , To coennHenue Gopmyasl (I) nMeer creayOImyO CTPYKTYPY:
RZ
R1 R3
R® R*
R5
N

C npyroii CTOpOHBI, €CJTU KOJbIEBOH pparmMeHT npencTasiseT cobol

. I

, To coenquaenune Gopmynsl (I) UMeeT CIeNyIOIYIO CTPYKTYPY:

X
R s
l R*
R® 7
R5

R' BeiGpan u3 rpynmel, Bkmouaromeii -COOH, -CO0-(C;-C s-ankun), -COO-
(Co-Cys-ankunen)kapoouukaui, -COO-(Cy-C,s-ankunen)rerepounkaui, -O-CHO, -O-
CO-(C,-Cys-ankun), -O-CO-(Cy-Cys-ankunen)kapoouuknmi, -O-CO-(Co-Cis-

10 ankuneH)rerepounknuni, -CHO, -CO-(C,-C;s-ankun), -CO-(Cy-Cs-ankumieH)-
kapbouukmni, ~-CO-(Co-Cs-ankuien)rereporuknmi, -CO-NH,, -CO-N(R'")-(C,-C;s-
ankmia), -CO-N(R'")-(Cy-C,s-ankunen)kapoounkami, -CO-N(R)-(Co-C,s5-
ankmwien)rerepouuknmi, -N(R')-CHO, -N(R')-CO-(C,-Cs-ankun), -N(R')-CO-(Co-
Cs-ankuieH)kapOOLMKITHI, -N(RH)-CO-(C()-C15-aJ'IKI/IJ'IeH)FeTepOLII/IKJ'II/IJ'I, C1-Cy5-

15 ankug, -(Co-Cs-ankunen)kapoouuknui, -(Co-Cs-ankunen)rerepounkimi, C,-Cis-
ankenwi, -(C,-Cys-ankenmneH)kapoonuknui, -(C,-Cis-ankenuneH)rerepounkiaui, C,-
Cis-ankunani, -(C,-Cis-ankuamnen)kapoouuknmi u -(C,-C s-alKuHUIeH)-
reTepOLHKIINI,

r7ie aJKWIbHBINA parMeHT, comep kamuiics B JI0O0H U3 YKa3aHHBIX BbILIE FPYIII,

20 aJKUJIEHOBBIA (parMeHT, coaep Kamuiics B MI000H U3 YKa3aHHBIX BILIE MPYIIL,
AJKEHUJIEHOBBIN (parMeHT, copepKaluiics B J000H U3 YKa3aHHBIX BbIIIE MPYII,

AJKMHUJIEHOBBIN (parMeHT, copepKamuics B 000N U3 YKa3aHHBIX BBIIIE TPYIIII,
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ykazaHHbIl C1-Cis-ankui, ykazanHubiil Cy-Cis-ankeHun u ykazaHHbid C)-Cis-alKUHII
KXl HE00sA3aTeNbHO 3aMeleH OAHON 1K Oonee ((HanmpuMmep, OAHOHN, IBYMS HIIH
TpeMsi)) rpynIamMu, He3aBUCUMO BbIOpaHHbIMU U3 rajoreHa, -CF;, -CN, -NO,, -
NR'"MHRM), -OR"), -S(R'") u -SO;H,

rae oaHo uiau 6omnee ((Hampumep, oaHO unu ABa)) 3BeHbeB -CH,-, BKIFOUEHHBIX B
aJKUJIbHBINA (parMeHT, copep Kauuiicss B Jr000H U3 YKa3aHHBIX BbILIE CPYIII, B
AJKUJIEHOBBIA parMeHT, coaepiKamuiics B J000H U3 yKa3aHHBIX BbILIE TPYIII, B
aJKEHUJICHOBBIN ()parMeHT, COepIKAIIUICS B JIFOOOH U3 yKa3aHHBIX BBILIE TPYIII, B
AJKMHUJICHOBBIH ()parMeHT, COAepKAIIUINCS B JIFOOOH M3 YKa3aHHBIX BBIIIE T'PYIIM, B
ykazaHHbii C-Cjs-ankuin, B ykazaHHbiil Cy-Cis-ankeHus unu B ykazauubiii C-Cis-
AJKUHUJ, KaXKJ0€ He00s3aTeIbHO 3aMEHEHO IPYNIoi, He3aBUCHMO BBIOpaHHOH U3 -O-,
-CO-, -COO0-, -0-CO-, -NR'")-, -NR'")-CO-, -CO-N[R')-, -S-, -SO-, -SO,-, -SO,-
NR'"™)- u -N(R')-S0,-,

U T7i€ JOMOJHUTENbHO KapOOUUKIUIBHBIA (PparMeHT, cCoaepKamuics B 000
U3 YKa3aHHBIX BBIIIE FPYMI, U T€TEPOLUKINIbHBIA (PPAarMEeHT, CONEpPIKAIIUICA B
MO0 U3 yKa3aHHBIX BBILIE TPYII, KaXAbIH HEOOA3aTeNbHO 3aMeeH OOHOW U
bonee ((HampuMep, ONHON, ABYMs UJIU TPEMS)) IPyNIaMH, HE3aBUCHUMO BbIOpAaHHBIMHU
u3 C-Cg-ankuna, C,-Cg-ankenuna, C,-Ce-ankununa, ranorena, C,-Cg-rajioreHajlKkuia,
-CN, -NO,, -N(R'H)(R'™), -OR'"), -S(R'), -SO3H, kapGOUUKINIA U reTePOLUKINIIA.

Kaxasiit R'! HesaBucumo o6osnagaer Bogopon uin C1-Ce-aiku.
IIpeanoYTUTENBbHO, €CIU KaXKAbIH R!'! HesaBucuMo 0603HAUAET Bopopox unu C;-Cy-
aJKu (HapuMep, METUJI U STHI).

R' MosxeT 0603HaYATH, HATIPEMeED, THOOYI0 U3 KOHKPETHBIX rpymm R,
COAEPKAIYIOCS B JIIDOOM M3 COCIMHEHHH, ONMMCAHHOM B pa3Jelie, MOCBIIEHHOM
npuMepam.

B uactaoctH, R' Moxer o6osnauats, Hanpumep, -COO-(C1-Cs-ankun), rae
ankunbHBIHA QparmeHT, conepskamuiics B ykazanHoMm -COO-(C,-C,s-ankune),
Heo0s3aTeNnbHO 3aMellleH OAHON nin Gonee (HampuMmep, OAHOM, IBYMS HIJIH TPEMs)
rpymnamMu, He3aBUCUMO BhIOpaHHBIMU U3 rajorena, -CFj, -CN, -NO,, -NH,, -NH(C,-
Cs-anxun), -N(C-Cy-anxun)(C;-Cy-ankun), -OH, -O(C;-Cy-anxun), -SH u -S(C,-Cs-
aJKWII), ¥ TA€ JOMOJHUTEIbHO OJHO MM 1Ba 3BeHa -CH;-, BKIIIOUEHHBIE B aJKHIbHBIN
dparmeHnT, couepxkamuiics B ykazanHoM -COO-(C;-Cis-ankunie), Kaxaoe

HeoOs13aTeIbHO 3aME@HEHO TPyNIol, He3aBuCUMO BbiOpanHoi u3 -0O-, -CO-, -COO-, -
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0-CO-, -NH-, -N(C;-Cy-anxmn)-, -NH-CO-, -N(C;-C4-ankun)-CO-, -CO-NH-, -CO-
N(C,-Cy-ankun)-, -S-, -SO-, -SO,-, -SO,-NH-, -SO,-N(C;-C4-ankun)-, -NH-SO;- u -
N(C,-C4-ankun)-SO,-. AnkunbHbIN (parMeHT, cogepkamuiics B ykazanHoMm -COO-
(C1-Cs-ankune), conepxut oT 1 1o 15 aTomMoB yriepoaa, mpearnouTUTENbHO OT 1 10
10 atomoB yranepoaa. IIpegnoururenpHble NpUMepbl TAKUX TPy R! BrmogaroT
COOTBETCTBYIOIIHE IPybl R', comepikariiecs B COSANHEHNSX, ONHCAHHBIX B
paszene, MOCBsIIEHHOM npuMepaM (Bkitouasi, Hanpumep, -COO-CH; unu -COO-
CH,CHs;; npeanoututenpHo -COO-CHj3).

JIpyruM mpeanouTHTENbHbIM npuMepoM R' sBisercs -COOH.

JIpyruME TIpeanouTHTENbHbIME mpuMepamu R sBistores -(C-Cy-ankuaen)-NH-
(C,-Cy-anxunen)-R'* (taxoii kak, Hanpumep, -CH,-NH-CH,-R'?), -COO-(C,-Cs-
ankunen)-R'? (sanpumep, -COO-CH,-R"?), -0-CO-(C,-C4-ankunen)-R", -CO-(C,-Cy-
ankmien)-R'%, -CO-NH-(C,-C,-ankunen)-R'* (manpumep, -CO-NH-CH,-R"?), -CO-
N(C1-C4-ankun)-(C,-Cy-anxunen)-R'*, -NH-CO-(C1-Cy-ankunen)-R'? unu -N(C,-Cy-
ankun)-CO-(C,-Cy-ankunen)-R'2, roe R'? mesasucumo eibpan u3 -CFs, -CN u
ranorena (sanpumep, -F, -Cl, -Br unu -1); npeanourutensro, ecnu R'> Hesasucumo
BeiGpan u3 -CF3 u -CN; Gonee npexmoututensHo, eciu R'> o6o3nauaer -CFs.
KoHKpeTHbIe mpuMepsl Takux rpynn R' BkmouaroT coorseTcTByromue rpymmst R,
coaep KaIuecs B COeUHEHUAX, ONMUCAHHBIX B pa3jieie, MOCBALEHHOM IPUMEpPaM.
OcobenHo mpexmouTuTenbHbIM npumepoM R' seasercs -(C1-Cy-ankunen)-NH-(C1-Cy-
ankuneH)-CF; u eme Oonee npeanouyruteabHbiM npumepoM ssisiercs -CH,-NH-CH,-
CFs.

Jpyrum npumepom R sBasercs -(C,-Cy-ankuaen)-S-reTeponuKIiIn,
npennoututeabHo -(Ci-Cy-ankuneH)-S-rerepoapun (Takoii kak, Hanpumep -CH;-S-
reTepoapul), rae reTepoOLUKIMIbHBIA (parMeHT, coaepkamuiics B ykasanHom -(C,-
C4-ankuneH)-S-reTeponuKINIe, UK TeTePOapPUIIbHBIA (PPArMEHT, CONEPIKAIIHNICS B
ykazaHHOM -(C;-C,-ankunen)-S-rerepoapuie unu B ykazanaom -CH,-S-rerepoapuie,
Heo0s3aTeNnbHO 3aMelleH OAHON uin Oosee (HampuMep, OTHOM, IBYMS HIJIH TPEMs)
rpynmnamu, He3aBucuMo BeiOpaHHbIMU U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-Cq-
ankunuia, rajoreda, C,-Cq-ranmorenankuna, -CN, -NO,, -N(R“)(R”), -O(R“), -
S(R'"), -SO;H, xapbounkanna u rereponukinia. KOHKpeTHbIE MPUMepbl TAKUX CPYII
R' BkmrouaroT cootBercTByomue rpymmsl R', comepskamumecs B coequHEHNUSAX,

ONMMCAaHHBIX B pa3acjic, MOCBALICHHOM MpUMEPaM.
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Jpyrum npumepom R' seasercs -(C,-Cy-anxunen)-0-(Co-Cy-ankunen)-
kapOounknui, npeanodTutenbHo -(Ci-Cy-ankunen)-0-(Co-Cy-ankunen)penun (Takoi
kak, Hanpumep, -CH,-O-penun unu -CH,-O-CH,-dpennn), rone kapOOUUKINIbHBIH
dparmenT, conepsxamuiica B ykazaHHOM -(C;-Cy-ankunen)-0-(Co-Cy-ankunen)-
kapOonukanie, minu GpeHnapHbIA GparMenT, cogepxamuiicsa B ykazanHoM -(C,-Cy-
ankuieH)-0-(Co-Cy-ankunen)pennne (unu B ykazanuom -CH,-O-denune wnn -CH,-0O-
CH,-denune), HeoOsi3aTeIbHO 3aMeLeH OHOM niu Oonee (HanmpumMep, OAHOM, IBYMsI
WU TpeMsi) rpynnamu, He3aBUCUMO BbliOpaHHbIME U3 C;-Cs-ankmna, Cy-Ce-ankeHuna,
C,-Ce-ankunmna, ranorena, C,-Cg-ranorenankmna, -CN, -NO,, -N(R')(R'), -OR'™),
-S(R'"), -SOsH, kapbouuknuna u rereporukinia. KOHKpeTHbIe MpHMepbl TAKHX
rpynn R' BkmrouaroT coorBercTyromue rpymmnel R', coxepskammecs B CoeqHHEHNUSX,
OMHCAHHBIX B pa3jielie, MOCBSALIEHHOM MpHUMeEpaM.

Jpyrum npumepom R sBasercs -(C,-Cy-ankiies)reTepomnkiin,
npeanoututesbHo -CHy-reTepouukiimi, rae reTepoLUuKImIbHbIA (pparMeHT,
conepskamuiics B ykazaHHOM -(C-Cy-aJKkujIeH)reTepouKInie UId B YKa3aHHOM -
CH;-rereponukiuie, Heo0sA3aTeNbHO 3aMeIleH OAHON niu Oonee (HapuMmep, OAHOM,
ABYMsI UJIA TPeMsl) TpynnamMu, He3aBucuMo BeiOpaHHbIMU U3 Ci-Cg-ankuna, C,-Ce-
ankenuna, C,-Ce-ankunnna, ranorena, C,-Cg-ranorenankuina, -CN, -NO,, -
NR'™MR™), -OR™), -S(R'), -SO3H, kapGouukInma u reTeponnKInIa.
I'eTepouMKIUIBHBIM HPAarMEHTOM MOXET SBJISATHCS, HAIPUMED, IeTePOLUKIOATKHUI
(Takol Kak, HapuUMep, MUPPOTUANHII, TUIEPUAUHUI, TUITEPAZUHIIT HIIH
MOP(GONMHIIT), TETEPOLUKIIOANKEHU (TAaKON KaK, HAIIPUMEpP, TETParuapOMUPUIHHII)
unu rerepoapui. KoHkperHbie nmpuMeps! Takux rpynn R BkmouaroT
COOTBETCTBYIOIIME IPyIbl R', comepikariiecs B COSANHEHNSX, ONICAHHBIX B
pasnesie, MOCBSILIEHHOM MPUMEPaM.

R’ BeiGpan u3 rpymmbl, BriIouaomeii Bogopon, C1-Ce-ankmn, Ca-Ce-ankeHun,
C,-Cs-ankunun, -OH, -O(C,-Cg-ankun), -O(C,;-Cgs-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C-Cg-anxmn), -SH, -S(C,-Cs-ankun), -NH;, -NH(C;-Ce-ankmn), -N(C;-Ce-
ankun)(C,-Cg-ankmn), ranoren, C-Cq-ranorenankun, -O-(C,-Cg-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankuin), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C;-Cq-
ankun), -CO-NH,, -CO-NH(C,-C¢-ankmn), -CO-N(C;-Cg-ankmn)(C,-Cg-ankmir), -NH-
CO-(C;-Cg-anxmin), -N(C;-Cs-ankun)-CO-(C;-Ce-ankmn), -SO,2-NH;, -SO,-NH(C,-Cs-
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ankun), -SO,-N(C1-Cs-ankun)(C-Ce-anxmn), -NH-SO;,-(C;-Ce-ankun) u -N(C;-Cs-
ankui)-SO;,-(C-Ce-ankun).

[IpeamouTuTensHo, ecian R* BeiGpan us rpymmsl, Bkaouaromeii Bogopox, Ci-Ce-
ankun, -OH, -O(C,-Cs-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-Cs-ankunen)-O(C;-Cs-
ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cg-ankun), -N(C;-Cg-ankun)(C;-Cs-
ankun), ranoreH, C,-Cg-ranorenankui, -O-(C,-Cs-ranorenankuin) u -CN. bonee
MPEaNOYTUTEIBbHO, €CITU R? 0603HauaeT Bonopon uiau C,-Cy-ankun. Eme Oonee
IPEAMOYTHTENBHO, ecli R* 0603HauaeT BOIOPOX.

R? BbIOpaH U3 rpynmsl, BKiouarmei -SO,-NH;, -SO,-NH(C,-Cg-ankuin), -SO,-
N(C-Cg-ankun)(C,-Cs-ankun), -SO,-N=(C-Ce-ankununen) u -SO,-ranoreH, rue
aNKUNIbHBINA QparMeHT, conepkamuiics B ykazanHoM -SO,-NH(C,-Cg-ankwune), onuH
unu oda anKuJIbHBIX parmMenTa, couepxkamuecs B ykazaHHOM -SO;,-N(C;-Cg-
ankun)(C,-Cg-ankunie), ¥ aNKUIUACHOBBINA (PATMEHT, COASPIKAMMUICS B YKA3aHHOM -
SO;-N=(C,-Cs-ankunuaeHe), KaxkIblii HEOOS3aTEIbHO 3aMeIIeH OOHOU uiu Hosee
(HampuMep, OMHOM, ABYMs WJIH TPEMsi) TPyIaMu, He3aBUCHUMO BbIOpaHHBIMU K3
ranorena, -CF3, -CN, -NO,, -NH;, -NH(C;-C¢-ankmin), -N(C;-Cs-ankmn)(C,-Cs-
ankun), -OH, -O(C,-Cs-ankun), -SH u -S(C,-Cs-ankun).

[penmoutuTensho, ecau R’ Beiopan us -SO,2-NH,, -SO,-NH(C-Cy-ankun), -
SO;,-N(C;-Cy-ankun)(C,-Cy-ankun) u -SO,-N=(C,-C4-ankunugeH), rae aaKuabHBIHI
bparmenT, conepskamuiicsa B ykazaHHOM -SO,-NH(C,-Cy-ankune), onuH unu oda
aJKUJIBHBIX (pparMeHTa, coaepxauiuecs B ykazauHoM -SO,-N(C;-Cy-ankun)(C,-Cy-
aJKWIIe), U AJKUJIHIEHOBBIA (parMeHT, coaepskamuiicsa B ykasaHHOM -SO,-N=(C;-Cy-
AJKMJIMACHE), KaXAbli He00s3aTeIbHO 3aMeIleH OJHON 1K Oojiee rpymnnamMu
(IpeanoYTUTENIPHO OAHOW TPYIIION), HE3aBUCUMO BhIOpaHHBIMU K3 rajoreHa, -CFs, -
CN, -NO,, -NH;, -NH(C,-Cgs-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankun), -OH, -O(C,-Cs-
ankun), -SH u -S(C,-Cs-ankun). Bonee npexnoururensyo, ecim R’ BeiGpan u3 -SO;-
NH;, -SO,-NH(C,-C4-ankmn), -SO;,-N(C;-Cy-ankun)(C-Cy-ankun) u -SO,-N=(C,-C;-
aNKUJIUJIeH), TIe alIKHWIbHBIA ()parMeHT, coaepskamuiicss B ykazanHoM -SQO,-NH(C;-
Cs-ankune), onuH unu oda alKHIBHBIX (parMeHTa, Coep Kalunecs: B yKa3aHHOM -
SO;-N(C;-Cy-ankun)(C-Cy-ankune), v aJKUIUIEHOBBIH QparMeHT, COnepKALIUICS B
ykazaHHOM -SO,-N=(C,-Cs-ankununeHe), Kaxxablii He0Os3aTEIbHO 3aMeIleH ONHOH
rpynmnoi, Beidpannoit u3 -NH;, -NH(C;-Cy-ankmn) u -N(C1-Cy-ankun)(C;-Cy-ankmn).

Ewme 6oee mpeamouTuTeNbHO, €CITU R’ BrIOpaH u3 -SO,-NH;, -SO,-NH(C,-C4-ankun),
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-S0O,-N(C,-C4-ankun)(C,-Cy-ankun), -SO,-NH-(C;-Cy-ankunen)-NH;, -SO,-NH-(C;-
Cs-anxunen)-NH(C;-Cy-ankmn), -SO,-NH-(C-Cy-ankunen)-N(C,-Cy-ankun)(C,-Cy-
ankun), -SO,-N=(C;-Cy-anxkununen)-NH,, -SO,-N=(C,-Cy-anxkununen)-NH(C,-C,-
ankun) u -SO,-N=(C,-Cy-ankununen)-N(C-Cy-ankun)(C,;-Cy-ankun). Eme 6onee
MPEeANOYTUTEIbHO, €CIIH R} BbIOpaH u3 -SO,-NH,, -SO,-NH-CHj3;, -SO,-N(CHs),, -
SO;-NH-(C,-C4-ankunen)-NH;,, -SO,-NH-(C;-Cs-ankunen)-NH-CHj3;, -SO,-NH-(C;-
Cs-anxunen)-N(CHj3),; (manpumep, -SO,-NH-CH,CH;-N(CHj3);), -SO,-N=(C,-C4-
ankununeH)-NHj, -SO,-N=(C-C4-anxkununen)-NH-CH;3 u -SO,-N=(C-C4-
ankunuaeH)-N(CHs), (manpumep, -SO,-N=CH-N(CHj3),). Ocobenno
MPEANOUYTUTEIbHBIM MPUMEPOM R’ sBastercst -SO,-NH,. Hpyrum ocobeHHO
MPEAMOYTUTETLHBIM MPUMEPOM R? apasercs -SO,-N=CH-N(CHs),.

R* o6o3nauaer R' wnu R’ (kak OHM OIpeNeJICHbI BbILIE, BKJIIOYAs TAKXKe
NPEANOYTUTENbHBIE ONPEAEIEHUs R'u R3).

IpennourutensHo, ecnu R* Boibpan uz -COOH, -COO-(C,-Cg-ankun), -SO;-
NH;, -SO,-NH(C,-C4-ankmn), -SO;-N(C;-Cy-ankun)(C-Cy-ankun) u -SO,-N=(C,-C,-
aNKUJIUJICH), TIe aJIKHJIbHBIA (PparMeHT, coaepkamuiicss B ykazanHoM -SO,-NH(C;-
Cs-ankune), onuH unu oda aJlKUJIbHBIX (parMeHTa, CoOAepkKaIMecs: B YKa3aHHOM -
SO,-N(C;-Cy-ankun)(C-Cy-ankune), u aNlKuIugeHOBBIN (parMeHT, coaep kamuics B
ykazaHHOM -SO,-N=(C,-Cy-ankununaeHe), Kaxxablii He0Os3aTEIbHO 3aMeIleH OHOH
rpynmnoii, BeiOpanHoit u3 -NH,, -NH(C;-C4-ankun) u -N(C;-Cy-ankun)(C,-Cy-ankmn).
Bonee npeanoururensHo, eciau R* Boibpan us -COOH, -COOCH;3, -SO,-NH; u -SO,-
N=CH-N(CH3),.

R* o6o3nauaer rpynny R* u R® o6o3nauaer rpynmy R%; unn ansrepuarusuo, R’
1 R> cBsi3aHBI BMeCTE C 0o0pa3zoBaHUEM T'PYIIIbI R,

R* BuiGpan us -O-R*', -S-R*', -NH-R*', -N(C,-C-anxun)-R*', ranorena
(mampumep, -Cl), Bogopoaa, kapOOUUKIHIA U TETEPOIUKIINIA, TTIe YKa3aHHBII
KapOOLMKIMI U YKa3aHHBIM reTePOLMKINI KaXKIblii He00s13aTeIbHO 3aMelleH OAHOM
unu Gonee (HampuMep, OMHOM, ABYMs MK TpeMs) rpyrmamu R*Z.

[IpenmoyTuTenbHO, €CIH R* BBIOpaH u3 -O-R“, -S-R“, -NH-R“, -N(C,-Cs-
ankun)-R*!, ramorena, kapGOLMKINIA U FeTEPOLMKINIA, TA€ YKA3AHHbIH KapOOMHKIHIT
Y YKa3aHHBIA reTePOLUKIIII KaXX bl HeoOs13aTeNbHO 3aMelleH OHON nuiu Oosee
rpynmnamu R*. Bonee npexmourutensro, eciu R* Bpi6pan u3 -O-R*', -S-R*!| -NH-

41 41
R", -N(C;-Cg-ankmn)-R"", kapOonuknuna (Hanpumep, apuiia, UHKJIOATKUIA U
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LUKJIOAJKEHUIIA) U TeTePOLHKINIIa (Hampumep, rerepoapuia, reTepoLuKIOaTKuIa
WJIM FeTePOLMKIJIOANKEHNIIIA), Te YKa3aHHBIM KapOOLMKINI U YKa3aHHBIN
reTepPOLUKIINI KaXXAblii HE00s3aTebHO 3aMelLIeH OAHON uinu 6ojiee rpynnamMmu R*.
Ewe Gonee npeamoututensHo, ecan R* ppibpan u3 -0-R*', -S-R*', -NH-R*', -N(C;-
Cy-ankun)-R*', apuna u rerepoapuia, rae yKasaHHbI apHiI ¥ yKa3aHHBIHA reTepOapu
KaXXIbli HEOOs3aTeIbHO 3aMelleH OAHOU uiu 0ojiee rpynnamMmu R*.

R*! BeiGpan us rpymnsl, Briogaromei -(Co-Cy-ankunen)kapGouuknmi, -(Co-Cy-
ankunen)rerepouukimi, C;-Ce-ankun, C,-Ce-ankenun u C,-Ce-anKuHUI, T
KapOOUUKIMIBHBIA (parMeHT, coaepkamuiics B ykazaHHOM -(Co-Cy-
aJKUJIEeH )KapOOLMKIIUIIE, U FeTePOLUKIMIbHBIN QparMeHT, coaep KaIuiics B
ykazaHHOM -(Cy-C,-alKuJIeH ) reTepoKINIe, KaXIblii He00s13aTeTbHO 3aMelleH
onHoO# unu Gonee (HampuMep, OAHOM, AByMs Miu Tpems) rpymmamu R*Z, u rae
ykazaHHbIi C-Cg-ankunpubiil, ykazanHbld C,-Cg-alKeHUIbHBIN, yKa3aHHBIN Cy-Cg-
AJTKMHUJIbHBIA, aJKUJIEHOBBIH (pparMeHT, conepskamuiicsa B ykazaHHOM -(Co-Cy-
AJKHUJIEH )KapOOIUKIINIIE, U aTKHJIEHOBBIH (PparMeHT, COAepIKAIIUNCS B YKa3aHHOM -
(Co-Cy-ankuneH)reTepoOUHKIHIE, KaXIbIH HEOOA3aTEIbHO 3aMelleH OOHOM uin boee
(HampuMep, OMHOM, AByMs HIH Tpems) rpymmamu R*.

[pennoururensHo, ecnu R*' BoiGpan us rpynmsr, Braouaromeit -(Co-Cy-
ankunes)kapoouuknmi, -(Co-Cy-ankunen)rerepouurimi, C;-Ce-ankmi, C,-Cq-
ankeHus u C,-Ce-ankuHui, rae KapOOLMKINIbHBIN (parMeHT, CONep KaALIuNCs B
yka3zaHHOM -(C(-Cy-ankunen)kapOounkinie, BBIOpaH U3 [UKJIOATKHIIA,
LUKJIOAJIKEHUJIA U apuJjia, Iie TeTePOLUKINUIbHBIA (PPArMEHT, CONEepPIKAIINICS B
ykazaHHOM -(Co-C4-alIKUJIeH)reTepOLMKIINIE, BHIOPAH U3 MeTEPOLIMKIOATKHUIA,
reTepOLUKIIOATKEHUIIA U TeTepoapmia, rae KapOOUUKIUIbHBIA (parMeHT,
copepxamuiics B ykazanHOM -(Co-C,-ankuneHn)kapOoUnKInie, U reTepOLKINIbHbIHI
dbparmeHT, coaepxkamuiics B ykazaHHOM -(Co-Cy-aNKuieH)reTepouuKiIniie, Kaxibli
Heo0s3aTeNbHO 3aMelleH OAHON nin OoJsiee (HapuMep, OAHOM, IBYMS HIIH TPEMs)
rpynmnamu R* u rae nononautensro ykasaunbiii C,-Cg-ankmn, ykaszanusiii C)-Ce-
ankeHus, ykazaHHbId C)-Ce-alKUHIIL, aJKUJIEHOBBIA (PAarMEeHT, CONEPIKAINHUICS B
ykazaHHOM -(Cy-Cy-ankuyieH)kapOonuKinie, U aJKUJICHOBBIH (parMeHT,
conepskamuiicss B ykazaHHOM -(Co-C4-anKkuieH)reTeponuKinie, KasxkIabii
Heo0s3aTeNbHO 3aMelleH OAHON niu Oosiee (HapuMep, OAHOM, IBYMS HIJIH TPEMs)

43 41 o
rpynnamu R™. Bonee npeanoururensHo, ecnu R* BpIOpaH U3 rpynmbl, BKIOYAKOMEH
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-(Co-Cy-ankunen)apun u -(Co-Cy-ankuieH)rerepoapui, rae apuibHblid pparMeHT,
copepxamuiics B ykazanHoM -(Co-Cy-ankunen)apuie, U reTepoapuibHbli pparMeHT,
conepskamuiics B ykazaHnHOM -(Co-Cy-ankunen)rerepoapuiie, KakIblii He00s13aTEIbHO
3aMelieH ogHO unu Gosee (HampUMep, ONHOMN, AByMs WIu Tpems) rpynmamu R*, u
r7ie JOMOJHUTEIbHO aJIKUJICHOBBIN (pparMeHT, coaepkamuiics B ykazanHoM -(Co-Cy-
aJIKUJICH)apuiie, U aJIKUJIEHOBBIN (parMeHT, coaepxkauuics B ykazaanHoM -(Co-Cy-
aJIKUJIeH))reTepoapuiie, Kakablii HeoOsi3aTeIbHO 3aMelleH OHOM uiau 0osee
(HampuMep, OXHOMN, AByMst iin Tpemsi) rpynmamu R*. Eme Gonee nmpeamouTurensHo,
eci R*! BoiGpan u3 -(Co-Cy-ankunen)apuia u -(Co-Cy-aiKuien)rerepoapiia, rie
apUIIbHBIN (parMeHT, conepkamuiics B ykazaHHoM -(Co-Cy-ankunien)apumie, u
reTepoapusibHbIi pparmMeHT, comepxkamuiics B ykazanHoM -(Co-Cy-
aJIKMJICH )reTepoapuiie, KakKablii HeoOs13aTeIbHO 3aMelIeH OHOM nuiau Oomee
(Hampumep, OMHOM, AByMs Hax Tpems) rpymnamu R*>. TIpeanouTHTeNIbHbIM IPUMEPOM
apunbHOro (pparmenta, conepskamerocs B ykazanHoM -(Co-Cy-ankunen)apuie,
sBisieTcs peHu. [IpeqnoYTUTENbHBIM IPUMEPOM reTepOapUIbHOrO pparMeHTa,
copepxamerocs B ykazaHHOM -(Co-Cy-ankuneH)rerepoapuie, siBisieTcs S- uim 6-
YJIEHHBI MOHOLMKIMYECKUN reTepoapul, coaepxamui 1 unn 2 KoabUeBbIX
reTepoaToMa, He3aBUCHMO BbIOPAaHHBIX U3 KHCJIOPOJA, a30Ta U cepbl (IAe OCTaIbHBIMU
KOJIbLIEBBIMH aTOMAaMH SIBJISIFOTCSL aTOMBI YTJIEpOAa), TAKOH KakK, HAIPUMED,
MMEIa3071, THOMeHun win nupumuauEmt. Eme Gonee mpexnouturensho, ecan R*!
BbIOpaH u3 eHna u rerepoapuiia, rae ykasaHHbIM IeTepOapUiIoM SIBJISIETCS S- WiIH 6-
YJICHHBII MOHOLMKJINYECKUN reTepoapul, coaepxkamui 1 unm 2 KoapLeBbIX
rerepoaToMa, He3aBUCHUMO BbIOPaHHBIX U3 KHCJIOPOJAA, a30Ta U cepbl (OCTaIbHBIMU
KOJIbLIEBBIMH aTOMaMK MOHOLIMKJIHUYECKOTO reTepoapuia siBJISSIOTCS aTOMbI yIjieposa),
U i€ NOMOJHUTENbHO YKa3aHHbIH (PeHUJT UM YKa3aHHBII reTepoapusl HeoOs13aTeNbHO
3aMelleH OgHOI HiIn Gosee (HaIpUMep, OXHOMN, ABYMsI K TpeMs) rpymmamu R*>.
Kaxnawii R*? HezaBucumo BbIOpaH u3 rpynnsl, Bkiatodarommei C-Cq-ankmn, C,-
Cs-ankenmn, C,-Ce-ankunun, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH;,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoren, C;-Ce¢-ranorenankui, -0-(C,-Ce-
rajgorenankui), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cq-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankuin), -CO-N(C;-Co-
ankun)(C,-Ce-ankmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
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SO;-NH;, -SO,-NH(C;-Cg-anxmin), -SO,-N(C1-Ces-ankun)(C;-Ce-ankmn), -NH-SO;-
(C1-Cs-ankun) u -N(C,-Cs-ankun)-SO;,-(C-Ce-ankmn).

IIpeanoYTUTENBHO, €CIU KasKAbIN R** HesaBucumMO BbIOpaH U3 IPYyIIIHI,
BrJrovatomen C-Ce-ankuin, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Co-ankunen)-0O(C;-Cg-ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cs-ankun), rajgore, C;-C¢-ranorenankuiu, -O-(C,-Cs-
rajoreHankun) u -CN.

Kaxuasiit R HesaBucumo Beibpan 3 rpymnmsl, Bkmogaromeii -OH, -O(C1-Ce-
ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -N(C;-Cg-anxkun)(C;-Cq-
ankun), ranoreH, -CFs3, -CN, -NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C;-
Cs-ankun), -0O-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C,-Cg-ankun), -CO-N(C,-Cs-
ankun)(C-Ce-ankmn), -NH-CO-(C-Cg-ankmn) u -N(C;-Ce-ankmn)-CO-(C-Cs-amkun).

IIpennoYTUTENBHO, €CIIN KaKABIN R* nesaBucumo BBIOpaH U3 TPYIIIHI,
BrJrovaromei -OH, -O(C-Cs-ankun), -SH, -S(C;-Cg-ankun), -NH;, -NH(C,-Cs-
ankun), -N(C;-Cg-ankun)(C,-Cg-ankmn), ranores, -CF; u -CN.

B cooTBeTCTBUU ¢ IPUBEAEHHBIMH BbIIIE ONPEAETIEHUSIMU OCOOEHHO
MpeanoYTHTENbHO, ecni R*? BeiGpan us rpymisl, Briogaomeii -0-(Co-Cy-
ankunen)apui, -0-(Co-Cy-ankunen)rerepoapui, -S-(Co-Cy-ankunen)apui, -S-(Co-Cy-
ankunen)rerepoaputi, -NH-(Cy-Cy-ankunen)apuin, -NH-(Cy-C4-ankunen)rerepoapu, -
N(C1-Cy-ankun)-(Co-Cy-anxunen)apui, -N(C;-Cy-amkun)-(Co-Cy-
aJIKUJIEH)reTepoapuil, april U TeTepOapul, IAe apuibHbId QparMeHT, CoOAepKAIUICS B
A000H M3 YKA3aHHBIX BBIIIE I'PYIIN, FeTepOapIIbHbINA (pparMeHT, coaep Kaluiuics B
A1000H M3 YKa3aHHBIX BBIIIE MPYI, YKA3aHHBIA apWI U YKA3aHHBIA TeTepOoapu
KXl HE0O0s3aTeIbHO 3aMeleH OAHOH uin Oosiee (Hampumep, OAHOH, IBYMS HIIH
tpemst) rpynmnamu R*2. Eme Gonee npexnoututensso, ecan R BeiGpan u3 rpymimsl,
BKJIFOUaromen -O-apun, -O-rerepoapui, -S-apui, -S-rerepoapui, -NH-apun, -NH-
rerepoapul, -N(C,-Cy-ankmn)apui, -N(C,-Cy-ankun)rerepoapui, apui U reTepoapu,
r7ie apUIbHbBIN ()parMeHT, COAEPIKAIMUNCS B IIOOOW U3 YKa3aHHBIX BBINIE TPYII,
reTepoapuiIbHBIA (ParMeHT, CONePIKAINNICS B JIFOOOH U3 YKa3aHHBIX BBIIIE TPYIITI,
yYKa3aHHBINA apwJl M YKa3aHHBIA TeTEePOapuil Kakablii He00sI3aTEeIbHO 3aMELIEeH OHOM
unu Oosiee rpynnamu, HezaBucuMo BbiOpanHbiME U3 C-Cg-ankuna, C,-Cg-ankenuna,
C,-Cs-ankunmna, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-Cs-
ankuneH)-0(C,-Cq-ankun), -SH, -S(C;-C¢-ankmn), -NH;, -NH(C,-C¢-ankuin), -N(C,-
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Cs-ankun)(C-Ce-ankun), ranorena, C;-Cs-ranorenankuna u -CN. Eme Gonee
npeanouTHTeNbHO, eciu R BeIGpan u3 rpynmsl, Bmouaromei -O-denu, -O-
rerepoapul, -S-penun, -S-rerepoapun, -NH-dpenunn, -NH-rerepoapun, -N(C;-Cy-
ankun)penmn, -N(C-Cy-ankun)rerepoapui, GeHun u rerepoapudi, rue ykasaHHbIH
reTepoapuil UK reTepoapuibHbIi (pParMeHT, COAep KAIHUIiCS B II0OOM U3 yKa3aHHBIX
BBILIE CPYII, MPeACTaBIseT COO0H S- uiu O-4JIeHHBII MOHOLUKJIMYECKUN TeTepoapu,
coaepxkamuii 1 uim 2 KOJBIEBBIX reTepoaToOMa, HE3aBUCUMO BbIOpAHHBIX U3
KHCJIOPOJA, a30Ta U Cephl (OCTAIbHBIMU KOJIBLEBBIMH aTOMaMH MOHOLMKJIUYECKOTO
reTepoapuiia siBJISIFOTCS aTOMBI YIiepo/a), U riae NOMOJHUTENbHO ()eHUTbHBII
dbparmMeHT, conepskamuiics B J000H U3 YKa3aHHBIX BBILIE TPYIII, TeTEPOAPUIbHBIN
dbparmMeHT, conepkamuiics B MO0 U3 YKa3aHHBIX BBIIIE IPYI, YKa3aHHBIA (PEeHHUI U
yKa3aHHBINA reTepoapui KaXKAblil HeoOs3aTeIbHO 3aMeleH OJHOW UiIu Oojee
rpynmnamu, He3aBucumo BeiOpaHHbIMU U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-Ce-
ankunamna, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C;-
Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-ankumn), -N(C,-Cg-anxmn)(C;-Cq-
ankun), ranoreHa, C;-Ce-ranorenankmna u -CN. OcoO0eHHO mpeanouTUTETbHBIM
npumepom R*? sBasercs -O-pennn.

R Bpi6pan u3 rpymnmsl, Bkmogaomei -NH,, -NH(C,-Cg-ankun), -N(C-Cs-
ankun)(C,-Cg-ankmn), -NO;, u Bogopoa, rae aakuiabHbIN pparMeHT, conepKaluiics B
ykazaHnHoM -NH(C;-Cs-ankuie), u onuH unu oda aJkuiIbHbIX (parMeHTa,
coaepxamuecs B ykazanHoM -N(C-Cg-ankun)(C;-Cg-ankumne), Kaxabii
Heo0s3aTeIbHO 3aMelleH OAHON uin Oosiee (Hampumep, OAHOMN, IBYMSI WU TPeMs)
rpyrnnamMu, He3aBUCUMO BbiOpaHHbIMU H3 rajoreHa, -CFs, -CN, -NO,, -NH,, -NH(C;-
Cs-ankun), -N(C-Ce-ankun)(C;-Ce-ankmn), -OH, -O(C;-Cg-anxun), -SH, -S(C;-Cs-
aJKMIT), KapOOUMKIIMIIA U TEeTEPOLUKIINIIA, T1€ YKa3aHHbIH KapOOUMKIIII U YKa3aHHBIH
reTepOIUKIINI KaXKIAbIH HE00s3aTeIbHO 3aMelleH OAHOM uinu 6oyee (Hampumep,
OIHOM, ABYMsI UJIH TPEMsI) TPYIIaMHU R

[IpeamouTuTenbHo, ecau R Bei6pan us -NH,, -NH(C-Ce-ankmn), -N(C,-Ce-
ankun)(C,-Cg-ankun) u -NO,, rae ankuibHbIH QparMeHT, ConepKauuics B
ykazaHHOM -NH(C;-Cs-ankumne), u onuH unu oda ankuiIbHBIX (parMeHTa,
conepskammuecs: B ykazauHOM -N(C-Cg-ankun)(C,-Cg-ankumne), Kaxabii
Heo0s3aTeNbHO 3aMelleH OAHON niu Oosiee (HapuMep, OAHOM, IBYMS HIJIH TPEMs)

rpynnamMu, He3aBUCUMO BeIOpaHHBIMU U3 rajoresa, -CFs, -CN, -NO,, -NH,, -NH(C, -
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Cs-anxun), -N(C-Ce-ankun)(C;-Ce-ankmn), -OH, -O(C;-Cg-anxmn), -SH u -S(C,-Cs-
ankui). bonmee npeanoYTHTENBHO, €CU R BrIOpaH u3 -NH;, -NH(C;-C¢-ankun), -
N(C,-Cg-ankun)(C,-Cs-ankun) u -NO,. OcoO0eHHO NpeanouTUTEIbHBIMU IPUMEPAMU
R*® senstores -NH,, -NH-CH,CH,CH,CH; umu -NO».

Kaxnpiii R°! HezaBrcumo BbIOpaH u3 rpynmnsl, Bkawovawineii C,-Cg-ankun, C,-
Cs-ankenus, C,-Ce-ankunuin, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cg-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cs-ankun), rajgoren, C;-Ce¢-ranorenankuiu, -0-(C,-Cs-
ranorenankui), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankuin), -CO-N(C;-Cs-
ankun)(C,-Cg-ankmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO;-NH;, -SO,-NH(C;-C¢-ankmn), -SO,-N(C;-Ces-ankun)(C;-Ce-ankmn), -NH-SO;-
(C1-Cs-ankumn) u -N(C,-Cg-ankun)-SO;,-(C-Cg-ankmn).

IIpennoYTUTENBHO, €CIIN KaKABIN R’! HesaBucumoO BBIOpaH U3 TPYIIIHI,
BrJtovaromen C-Cg-ankuin, -OH, -O(C,-Cg-ankmn), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-anxunen)-0O(C,-Cs-ankun), -SH, -S(C,-Cs-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cg-ankun), rangoren, C;-Cg¢-ranorenankuiu, -O-(C,-Cs-
rajoreHankun) u -CN.

R*® sriGpan u3 -RPLRPLR®L N=C(R%)-R®-R%®1. _RPLR_C(R®)=N- u -
N=C(R>*)-R*™*-C(R**)=N-.

Kasxnpiii R°® nesaBucumo BoiGpan us -N(R*?)-, -O- u -S-.

R*®? pri6pan u3 -C(R¥)(R¥)-, -C(R¥)R¥?)-C(R**)(R)-, -C(R*)=C(R>)-, -
CR*)R)-CR*})=CR™)- 1 -CRP)=CR?)-CRZ)R?)-.

R Bribpan u3 kosanentHoit ceszu, -C(R7?)(R¥)-, -C(R*)(R?)-CRZNR®)- u -
C(R®)=C(R’%)-.

R BBIOpaH M3 KoBaneHTHOH cBsi3u 1 -C(R7)(R?)-.

Kaxsiii R™ HesaBHCHMO BbIGpAH W3 rPYIIIbL, BKIOUaromeil sogopos, Ci-Ce-
ankun, Cy-Ce-ankenmn, C,-Ce-ankunun, -(Co-Cy-ankunen)apun u -(Co-Csu-

AJIKUJICH ))TeTepOoapull.

IIpennoYTUTENBHO, €CIU KaXKABIN R’” He3aBHCHMO BBIOpaH U3 TPYIIIHI,
BKJtoHaroen Bogopon, C-Cy-ankun (Hanpumep, H-0yTmi), C,-Cy-ankernun u C,-Cy-
ankuunn (Hanpumep, -CH,-C=CH). Eme 6osee npeanodTHTENbHO, €CIn Kax bl R

obo3HaYaeT BOAOPOA.
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Kaxsiii R™ HesaBucHMO BeIGpaH U3 rpymmbl, Bkmouanomeii Bogopox, C1-Ce-
ankug, Cy-Ce-ankenmn, Cy-Ce-ankunun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Cs-
ankun), -NH,, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Cq-
ranorenankui, -O-(C;-Cg¢-ranorenankuin), -CN, -NO,, -CHO, -CO-(C;-C¢-ankmn), -
COOH, -COO-(C,-Cg-ankun), -0-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C;-Cs-
ankun), -CO-N(C,-Cs-anxun)(C,-Cg-ankun), -NH-CO-(C;-Cg-ankmn), -N(C,-Cs-
ankun)-CO-(C,-Cg-ankun), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-anxmn), -NH-SO;,-(C-Cg-ankmn), -N(C-Cs-ankuin)-SO;,-(C-Ce-ankuin),
-(Co-Cy-ankunen)apun u -(Cy-C4-ankuieH)rerepoapui, KpoMe TOro, JIOObIE 1Be
rpynmsl R7?, KOTOpble MPUCOeNMHEHBI K OMHOMY H TOMY K€ aTOMY yIJIEPOZa, TAKKE
MOTYT BMecTe 06pa3oBbiBaTh rpymnmy =0, u no6bie aBe rpymmnsl R°, koTopbie
NPUCOEIMHEHBI K COCETHUM aTOMaM yrjiepo/ia, COeAMHEHHbIM IBOMHOMN CBs3bIO (T.€.
nio6eie nBe rpymmsl R7, comepsxamuecs Bo dpparmente -C(R**)=C(R%)-), Taxxe
MOTYT GBITh CBSI3aHBEI BMeCTe ¢ obpasosannem rpymnmsl -C(R*H=C(R’")-
C(R™=C(R’"-.

IIpeanoYTUTENBHO, €CIIN KaKAbIN R’? HesaBucumo BBIOpaH U3 TPYIIIIHI,
BKJrogaromen Bogopon, C-Ce-ankuin, -OH, -O(C,-Cg-ankuin), -SH, -S(C,-Cg-ankmn), -
NH,, -NH(C,;-Cs-ankun), -N(C,-Cs-ankun)(C,-Cs-ankun), ranores, C,-Cs-
ranorexankui, -0-(C,-Ce-ranorenankun) u -CN, u mo6sie 18e rpymmsl R™, koTopsie
NPUCOEMHEHBI K OTHOMY U TOMY K€ aTOMY yTIJepoia, TaKKe MOTYT BMECTe
06pasoBbiBaTh rpymy =0, u mobbie aBe rpymmbl R’ KOTOpbIE IPHCOSTHHEHDI K
COCEIHUM aTOMaM yTIJjepoa, COeTMHEHHBIM IBOMHOMN CBS3bIO, TAKKe MOTYT OBITh
cBsi3aHbl BMecTe ¢ obpasosanueM rpynmsl -C(R*)=C(R**)-C(R’H=C(R’*)-. Bonee
MPEeANOYTUTENBHO, eCiIn Kakablii R> He3aBHCHMO BHIGPAH U3 FPYIIIbI, BKIKOYAK0 e
Bonopon, C,-Cs-ankun, -OH, -O(C,-Cg-ankun), -SH, -S(C;-Cg-ankun), -NH,, -NH(C;-
Cs-ankun), -N(C-Ce-ankun)(C;-Ce-ankmn), ranores, C,-Ce-ranorenankui, -O-(C;-Ceq-
ranorexankui) u -CN, u n06ble aBe rpymmbl R7°, KOTOpbIe IPHCOSAUHEHBI K OHOMY
U TOMY XK€ aTOMY yrjiepoja, Tak:ke MOTyT BMecTe oOpa3oBbiBaTh rpynmny =0. Emre
OoJiee MPEAMOYTUTENBHO, €CITH Ka Kbl R’ HesaBucumo BBIOpPAH M3 TPYIIIIHI,
BKJrovaromen Bogopon, C-Cy-ankun, -OH, -O(C;-Cy-ankun), -NH;, -NH(C,-C4-
ankun), -N(C;-Cy-ankun)(C,-Cy-ankmn), ranores, C,-Cy-ranorenankui, -O-(C;-Cy-
ranorexankui), 0 -CN, u no6bie 1Be rpymsl R7, KOTOpbIe IPUCOEIHHEHbI K OMHOMY

U TOMY XK€ aTOMY yIJIepOoJia, TaKXKe MOTYT BMecTe o0pa3oBbiBaTh rpymnmy =0.
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Kaxsiii R™ HesaBucumo BeIGpan u3 rpymimsl, BiIouaromeii sBogopos, C1-Ce-
ankug, Cy-Ce-ankenmn, Cy-Ce-ankunun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Cs-
ankun), -NH,, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Cq-
ranorenankui, -O-(C;-Cg¢-ranorenankuin), -CN, -NO,, -CHO, -CO-(C;-C¢-ankmn), -
COOH, -COO-(C,-Cg-ankun), -0-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C;-Cs-
ankun), -CO-N(C,-Cs-anxun)(C,-Cg-ankun), -NH-CO-(C;-Cg-ankmn), -N(C,-Cs-
ankun)-CO-(C,-Cg-ankun), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-ankun), -NH-SO;,-(C,-Cs-ankun) u -N(C;-Cg-ankun)-SO,-(C;-Ces-
AJKUII).

IIpennoYTUTENBHO, €CIU KaKABIN R’* HesaBHCHMO BBIOpaH U3 TPYIIIHI,
BKJrogaromen Bogopon, C-Ce-ankun, -OH, -O(C,-Cg-ankun), -SH, -S(C,-Cg-ankmn), -
NH;, -NH(C,-Cs-ankun), -N(C,-Cs-ankun)(C,-Cs-ankun), rajgoren, C,-Cs-
ranorenankui, -O-(C,-Cg-ranorenankun) u -CN. bonee npeano4TuTenbHO, eCiu
kaxbiii R>* 0603HauaeT Bogopoxn.

OcobenHo npexnourntensHo, ecnu R™° Beiopan us -N(R*?)-C(R)(R)-N(R)-,
N=C(R®)-N(R*?)-, -N(R™)-C(R**)=N-, -N(R*2)-C(R**)(R**)-C(R**)(R**)-N(R*?)-, -
N=C(R**)-C(R**)(R**)-N(R*?)-, -N(R*?)-C(R*})=C(R**)-NR®)-, -N(R*?)-C(R**)(R*})-
C(R**)=N-, -N=C(R®)-C(R®)=N-, -N(R)-C(R*})(R¥)-C(R*)(R**)-C(R**)(R*)-
N(R*Y)-, -N=C(R*)-C(R**)(R¥)-C(R**)(RT)-N(R*?)-, -N(R*})-C(R**)(RP)-
CR*)=C(R**)-NR®?)-, -N(R*?)-C(R**)=C(R*})-C(R**)(R**)-N(R™)-, -N(R*?)-
CRHR?)-CR?)R)-C(R¥)=N-, -N=C(R**)-C(R”*)(R**)-C(R**)=N-, -O-
CR™)(R)-NR™?)-, -0-CRP)R™)-C(R*)(R™)-N(R*)-, -0-C(R¥)=C(R™)-N(R**)-,
_0-CRHRP)-CRP)R)-CRPIR)-NR)-, -0-C(R})R)-C(R*)=C(RF)-
N(R)-, -0-C(R**)=C(R**)-C(R**)(R*})-N(R*?)-, -N(R*2)-C(R**)(R**)-0-, -N(R*?)-
CR*)R)-CR*)R)-0-, -N(R?)-C(R®)=C(R*})-0-, -N(R*})-C(R**)(RP)-
CR*)R)-CR*)R)-0-, -NR*?)-CRP)R)-C(R*})=C(R*})-0-, -N(R™)-
C(R**)=C(R**)-C(R**)(R*)-0-, -S-C(R®)(R*})-N(R™)-, -S-C(RZ)R*})-C(R**)(R*)-
NR™)-, -S-CR”)=C(R”)-N(R™)-, -S-C(R™)R)-CR)(R)-C(R7)R)-NR™)-,
_S-CRPYR*)-CRP)=C(R*})-NRD)-, -$-CR)=CR®)-CRP)R*})-NR)-, -
N(R®2)-C(R**)(R*)-S-, -N(R*2)-C(R**)(R**)-C(R**)(RT)-S-, -N(R*?)-C(R**)=C(R*)-
S-, -N(R*)-C(R**)(R™)-C(R})(R¥)-CRT)RP)-S-, -N(R™)-C(R**)(RP)-
C(R*)=C(R*})-S-, -N(R*?)-C(R**)=C(R*})-C(R**)(R*)-S-, -N(R*?)-C(R**)(R*)-
N(R®Y)-, -N(R™)-C(R**)(RT)-C(R¥)RT)-N(R*Y)-, -N(R™)-C(R**)=C(R™)-N(R*?)-, -
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N(Rsz)-C(RS3)(R53)-C(R53)(R53)-C(R53)(R53)-N(R52)-, _N(RSZ)_C(R53)(R53)_
C(R**)=C(R’*)-N(R™)- u -N(R**)-C(R**)=C(R”*)-C(R7)(R”*)-N(R’?)-.
x/Y\\z

Kpowme Toro, ecnu xonbuesoi ¢pparmMeHt - npencrasiseT coOoit

R2

1 3
R | /L\ R
, 1 ecnu R* u R’ cBsi3aHbl BMeCTE ¢ o0pa3zoBaHUEM T'PYIIIbI -RSb-, TO eule

5
Gosee MpeanoUTHTENbHO, eciu R°® BoIGpaH TakuM 06pasoM, 4TO COCNMHEHHE

dbopmyinsl (I) umeeT M00YI0 U3 CIEAYIOIUX CTPYKTYP:

) R? R? R?
R 1 3 1 3 1 3
1 . R R R R R R
R R
RS2
6 - 6 6
R® N— R%2 R N 53 R ? 53 R 7 53
—_ 52N R 52 N R 52N R
N R 53 R 53 R 53
50/ 53 R5? 53R R5? 53R R5? 53R
R R R R R
R? R? R
Rl R® R! R® Rl R®
RS2
RS N~ R o) R® )
N R4 N R54 N R4
RS2~ RS2~ RS2~
R4 R4 R4 R54 R54 R4
R4 RS+ R54
R? R? R?
Rl R® R1 R® Rl R®
/R52
R® N™ gs3 R® O Rs3 R® S g%
52N R 52N R® 52N R
R 53 R 53 R 53
53 R 53 R 53 R
R R53 R53 R R53 R53 R R53 R53
R? R R?
Rl R® Rl R® Rl R®
6 /R52 6 6
R N R54 R (o) R54 R S R
N N N
R52/ 54 R52/ 54 R52/ 54
R R R
R53 R53 R53 R53 R53 R53
R54 R R54 R4 R54 R4

nin

“
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R® BbIOpaH u3 rpynmsl, Bkiaodawmei sogopon, C-Ce-ankui, Cy-Co-ankenun,
C,-Cs-ankunmn, -OH, -O(C,-Cgs-ankun), -O(C;-Cg-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cg-anxmn), -SH, -S(C,-Cs-ankun), -NH,, -NH(C,-Cg-ankmn), -N(C,-Cg-
ankun)(C-Ce-ankmn), ranores, C-Ce-ranorenankui, -O-(C,-Ce-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-C¢-anxuin), -O-CO-(C,-Cq-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankun)(C,-Cgs-ankun), -NH-
CO-(C,-Cg-ankmn), -N(C;-Cg-ankun)-CO-(C;-Cg-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ce-amxun), -NH-SO,-(C;-Cg-ankun) u -N(C;-Cg-
ankun)-SO;,-(C-Cg-ankun).

[peamoututensho, ecau R® Beibpan us rpynmsl, Briaouatomeii sogopos, Ci-Ce-
ankun, -OH, -O(C,-Cs-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cs-
ankun), -SH, -S(C;-Cs-ankun), -NH,, -NH(C;-Cs-ankun), -N(C;-Ce-ankmn)(C;-Ce-
ankun), ranoreH, C,-Cg-ranorenankuin, -O-(C,-Cs-ranorenankun) u -CN. bonee
npexmoutuTensbHo, ecnu R® 0o603nauaer sogopon mimn C-Cy-anxun. Eme Gonee
npexmouTHTeNbHO, eciu R® 0603HauaeT Bogopox.

AnbTepHaTHBHO (T.€. B KQ4eCTBE aIbTEPHATHUBBI ONMUCAHHBIM BbILIE 3HAYEHUAM
R' u R®), rpynmst R' u R cBsi3ansr BMecTe ¢ o6paszosannem rpymnmsl -R'°-, rae:

- R' o603nauaer rpynmy -C(R'H)R'"H-CR"HR'H-CR"HR')-
CR'"M(R'Y)-, rne ogno nnu nBa 3Bena -C(R'H(R'Y)-, conepxamuecs B ykasannoit
rpyIme, BCe 3aMEHEeHbI ¢ oMo -R'-;

- kaxcapiit R'® HesaBucumo BbIGpan U3 rpymmel, BkIouaromeii Bogopox, C-Ce-
ankun, Cy-Ce-ankenun, C,-Ce-ankunun, rajgore, C-Cg-ranorenankui, -(Co-Cq-
ankuneH)-CF3, -(Co-Cg-ankuinen)-CN, -(Cy-Cs-ankunen)-NO,, -(Co-Cs-ankuneH)-
N(R'*)(R'?), -(Cp-Cs-ankmen)-O(R'?), -(Co-Co-anxmnen)-S(R'%), -(Co-Ce-
ankunen)-SO;H, -(Cy-Cg-ankunen)kapoouuknui u -(Co-Cg-anKkuiieH)reTepounKIi,

- kaxbiii R'®? HesaBucumo o603Hauaer Bogopoxn mwin Ci-Ce-alKku, u

- kaxasiit R'® nezaBucumo BoiGpan u3 -N(R'°!)-, -0- u -S-.

[penmoututensho, ecau R'® o6osnauaer rpynny -CH,-CH,-CH,-CH,-, rie oxHo
unu 6onee 3BeHbeB -CH;-, BKJIIIOUEHHBIX B YKa3aHHYIO TPYIIY, KaXKI0€ 3aMEHEHO -
R'%*- Bonee npexnoururensro, eciu R'® o6osnauaer rpynny -CH,-CH,-CH,-CH,-,

163_‘ Eme

rae oaHo 3BeHO -CH,-, BKIIIOUEHHOE B yKa3aHHYIO IPyIMIy, 3aMeHeHO -R
16 163
bonee mpenmoutuTeNbHO, eciin R o6o3navaer -CH;,-R 77-CH;,-CH;- unn -CH;,-CH;-

R!%3.CH,-.
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IIpenmouTuTenbHO, ecan kaxabiii R'®® HezaBucnmo o6osxauaer -N(R')-.
IIpeanoYTUTENBHBIM IPUMEPOM COOTBETCTBYIOLIEH IPYIIIIbI R'® apnsercs -N(-CHa;-
CF3)-. COOTBETCTBEHHO, OCOBGEHHO MpeanouTuTenbHo, ecnu R ' oGosnauaer -CH,-
N(R'*"-CH,-CH,- umn -CH,-CH,-N(R'*")-CH,- (nanpumep, -CH,-N(-CH,-CF5)-CH,-
CH;- unu -CH,-CH,-N(-CH,-CF3)-CH;-).

B cooTBeTcTBUU ¢ HacTosIUM u3o0perenuem, eciu B Gopmyie (I) konbueBoii

x7 Y8z N
dbparmeHT ol e npencrasisieT cobo l , R? o6osnauaer Bogopoxn, R’
obo3zHauaeT -SO,-NH,, R* 06o3HauaeT -O-denun, R’ 0603HauaeT -NH-
CH,CH,CH,CH; u R® 0603nauaer Bogopox, o R' orimuaercst ot -COOH.

Takum o6pasom, apyrumu caosamu, R' oranuaercs ot -COOH (t.e. R ue
ob6o3znauaet -COOH), ecniu BBIMOJHSIOTCS BCE ClEAYIOMUE YCJIOBUs: (1) KOTbLEBOH
R2
Vs g R! N R®

dbparmeHT b e npencrasisieT coboi , (ii) R* o6o3HauaeT BOIOPOL,
(iii) R® o6osnauaer -SO,-NH,, (iv) R* o6osnauaer -O-dpennn, (v) R’ o6o3nauaer -NH-
CH,CH,CH,CHj3;, u (vi) R® 0603HauaeT BOJIOPOJ.

Coenunenuem Gopmyiibl (I) MOKET ABIATHCS, HaIpUMep, JTI0O0E U3 KOHKPETHBIX
COEMHEHUH, ONMMMCAHHBIX B HACTOSIIEM ONMHCAHUU B pa3fese, MOCBIIEeHHOM
npuMepam, HaxoJsIieecs B HeCcoJeBoil popme (Hanmpumep, B GpopMe CBOOOIHOTO
OCHOBaHUs1/CBOOOIHOM KUCJIOTHI), UIU (papMaleBTHYECKU MpHeMIIeMas COJib, WU
COJIbBAT COOTBETCTBYIOLIErO COEAMHEHUSI.

B wactHOCTH, coennHerreM Gopmybl (I) MOXKET SIBAATHCS COEUHEHUE,

omuckIBaromeecs J000# U3 caenyrmux GopMyJ, WK ero GapMaleBTUUYECKH

npuemiemas COJib, UJIh COJIbBAT!
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x/Y\\z

ol

copepxamuiics B coequHeHun Gopmyisl (1), mpencrasnser codoi

B nepBoM BapuaHTe OCYIIECTBJICHUS KOJbLEBOH PparMeHT

2

R2

R! R®
AN

COOTBeTCTBeHHO, B 5TOM MEPBOM BaAPHUAHTEC OCYIIECCTBICHUA COCANHCHUEM
dopmynsr (I) sBisiercst coenuHenue caenyroei Gopmynst (Ia) wiu ero

(dbapMaleBTUUECKHU MpUeMjIeMas COJb, UJIU COJIbBAT:

R2
R! RS
R® R*
R5
(la)

rae B popmyie (Ia) Tpymmel U mepeMeHHbIe, BKIOUas, B yactHocTH, R', R* R,

4 ps 6
R’, R u R", uMerOT Takue ke 3Ha4Y€HUsl, BKJII0Yas TaKUE K€ NPEeANOYTUTEbHBIE
3HA4YEHHs, KaK ONMHUCAHHBIE U ONpEe/IeHHbIE BhIIIEe B HACTOALIEM U300pETEHUH IS
coennHeHus: popmysr (I).
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Bo BTOpOM BapuaHTe OCYIIECTBJIEHUS KOJbLEBOW (parMeHT

copepxamuiics B coequaenuu Gopmysl (1), mpencrasuser coboi
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COOTBGTCTBCHHO, B 3TOM BTOPOM BAPUAHTE OCYHICCTBICHUA COCAUHECHUEM

3
=

dbopmynsl (1) sBasercs coequaenne cuenyromen ¢opmynsl (Ib) unu ero

(dapManeBTUUECKU MpUEMJIeMasi COJIb, HJIU COJIbBAT:

X
R s
l R*
R® 4
RS
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rae B popmyie (Ib) rpymnmbl i nepeMenHbIe, BKIOYas, B uacTHoctH, RY, R*, R’
R®, HMEIOT TaKHe e 3HAUEHMUs, BKIKOYAS TAKHE XKe IPeANOUTHTEIbHbIe 3HAYCHHU, KaK
ONMMCAHHbIE U ONpPEeJIeHHbIE BBIIIE B HACTOSIIEM H300PETEHNUHN ISl COCIUHEHUS
dopmynsl (I).

B Tperpem BapuaHTe ocymecTBIeHUs coequHenneM ¢popmyinsl (I) aBusercs
coenuHeHue cieayouiei popmynsl (Ia) unm ero papmManeBTUYECKU TpUEMIIeMast COJb,

HUJIN COJIbBAT:

R2
R! R®
R® R*
R5
(la)

B koTopoii R* 0603mauaer rpynmy R*, B xotopoit R o603nauaer rpymmny R* u
rae B popmyie (Ia) Apyrue pymmbl U IepeMeHHbIe, BKI04Yas, B uacTHocTH, R, R? R’
1 R®, UMeIOT Takue ke 3HAYEHHs, BKJIF0UAs TAKUE K€ MPEANOYTHTEIbHbIE 3HAUSHNUS,
KaK ONMHMCAHHBIE U ONpEEICHHbIE BbIIIE B HACTOALEM H300pETEHUH IJIs1 COeIHMHEHHS
dopmynsr (I).

B 3TOM TpeTheM Bapuante ocymectsiaenns R* spi6pan u3 -O-R*', -S-R*!, -NH-
R*, -N(C,-Cg-anxun)-R*!, ranorena (anpumep, -Cl), kapGouukinia u
reTepPOLUKIINIA, T1e YKa3aHHbII KapOOLUKINI U YKA3aHHBIH TeTEPOLIUKIIUI KaKIbIi
Heo0s3aTeIbHO 3aMelleH OAHON uiu OoJiee (HampuMep, OAHOM, IBYMS HJIH TPEMsi)
rpynmnamu R*. ITpennoururensuo, ecan R*? BeiGpan us -0-R*!, -S-R*!, -NH-R*!, -
N(C;-Cg-anxun)-R*', kapGounknuna (Hanpumep, apuia, LHKIOANKHIIA HIIH
LUKJIOAJKEHUJIA) U TeTePOLHKINIIA (Hampumep, rerepoapuia, reTepouKIOaTKuIa
WY TeTePOLUKIOANKEHNIA), TIe YKAa3aHHbBIM KapOOIMKIIMI U YKa3aHHBIH
reTepPOIUKIINI KaXKAbIH HE00s3aTebHO 3aMeleH OAHOW uiu Oojee rpynnamMmu R*.
bosee mpenmodTUTENBHO, €CITU R* BBIOpaH u3 -O-R*' -S-R*', .NH-R"!, -N(C,-Cy4-
anxun)-R*!, apuna u rerepoapuna, rae yKa3aHHBIN apHI H YKA3aHHBIH TeTEPOAPILT
KaXIbld HEOOs3aTeNIbHO 3aMelleH OAHOU i Oojiee TpynnamMmu R*.

R*! BeIGpan u3 rpymmsl, Brmogaomei -(Co-Cy-ankunen)kapoomuknm, -(Co-Cy-
ankunen)rerepouukimi, C;-Cg-ankmn, C,-Cge-ankenun u C,-Cg-ankuHuI, rue
KapOOLMKIUIBbHBIN (pparMeHT, coaepxkamuiics B ykazanHoM -(Co-Cy-

aJKUJIeH)KapOOIUKIINIIE, U TeTEPOLUKINIIbHBIA pparMeHT, coaep kaluiics B
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yka3zaHHOM -(Co-Cy4-anKuiieH)reTepoLuKiInie, KaKaAbli He00sA3aTeNbHO 3aMeIleH
onHoO# unu Gonee (HampuMep, OMHOM, AByMs Miu Tpems) rpymnamu R*?, u roe
yka3zaHHbIN C-Cg-ankunbHbiil, ykazaHHbll C,-Cg-alKkeHUIbHBIN, yKka3aHHbIN Cy-Cg-
AJKMHUJIbHBINA, aJKUJIEHOBBIH (parMeHT, conepskamuiicsa B ykazaHHOM -(Co-Cy-
aJKUJIeH)KapOOLMKIINIIE, U AJIKHJIEHOBBIH (PParMeHT, CONEPIKALINNACA B YKa3aHHOM -
(Co-Cy-ankuneH)reTepoLUKINIE, KAOKABIH HE00A3aTeNIbHO 3aMeleH OAHON uin 6osee
(Hanmpumep, OAHOM, ABYMS WJIH TPEMsi) TpyIHIaMmu RY. IIpennouTuTENbHO, €CIU R*!
BbIOpaH u3 rpymnmbl, Bkirouawmei -(Co-Cy-ankunen)kapoouukiaui, -(Co-Cy-
ankuneH)rerepouukiimi, Ci-Cg-ankmn, C,-Cg-ankenun u C,-Cg-ankuHuI, rue
KapOOUMKIHIBbHBIN (pparMeHT, copepkamuiics B ykazanHoM -(Co-Cy-

aJKHJIeH )KapOOIUKIIHIIe, BRIOPAaH U3 HUKJIOATKIIA, [IUKIOANTKESHUIIA U apuia, Tae
reTepOLUKIUIbHBIN (parMeHT, conepskamuiics B ykazaHHOM -(Co-Cy-

AJKHUJICH )F€TePOLHKIINIIE, BBIOPAH U3 TeTePOLUKIIOATKIIIA, TETEPOLUKIOATKEHUIIA 1
reTepoapuiia, rae KapOOUKIUIbHBIN (parMeHT, coaepkamuiics B ykasanHoM -(Co-
Cy-ankuneH)kapOOUMKINIIE, U TeTEPOLUKIIIbHBIA PparMeHT, Coaep Kamuiics B
yka3zaHHOM -(Co-Cy4-anKuieH)reTepoLuKiInie, Kakabli He00sA3aTeNbHO 3aMeIleH
onHoO# unu Gonee (HampuMmep, OMHOM, AByMs Miu Tpems) rpymmamu R*?, u roe
nonojHUTeNbHO yka3zaHHbIN C-Ce-ankuin, ykazaHHublll Cy-Ce-ankeHus, ykazanHbid Ci-
Co-ankuHMUI, aJIKMJIEHOBBIN parMeHT, conepsxkauuiicsa B ykazanHoM -(Co-Cy-
aJKUJIEeH )KapOOLMKIINIIE, U AJIKMJICHOBBIH (PParMEHT, CONEPIKALIUNACS B YKa3aHHOM -
(Co-C4-ankuneH)reTepoOLUKIINIE, KK HE00sA3aTeIbHO 3aMelleH OAHON min Ooee
(Hampumep, OAHOM, IBYMS WJIH TPEMsi) TpymHInamMmu R*. Boxnee NPEANOUYTUTENIBHO, €CIIU
R*! BoiGpan us -(Co-Cy-ankmien)apuna u -(Co-Cy-alKueH)rerepoapuia, rue
apUJIbHBINA (parMeHT, conepxkamuiics B ykazaHHoM -(Co-Cy-ankunieH)apuie, u
reTepoapuiibHbIi pparMeHT, conepxkamuiics B ykazaHHOM -(Co-Cy-

aJIKHJICH )reTepoapuiie, Kakablii HeoOs3aTeIbHO 3aMelleH OHOM uiu 0omee
(HampuMep, OMHOM, AByMs i Tpems ) rpymmamu R*?, u rae qononHnTensHO
aJKUJIEHOBBIA QparMeHT, conepikamuiics B ykazaHHoM -(Co-Cy-ankumnen)apuie, u
aJIKUJICHOBBIN (parMeHT, coaepxkamuiics B ykazanHoM -(Co-C4-ankunen)rerepoapuie,
Ka)XJIbI HE00s3aTENIbHO 3aMeIeH OAHOH uinn 6osiee (HampuMep, OAHOHN, IBYMS HIIH
tpemst) rpynmnamu R*. Eme Gonee npexnoururensso, ecau R*' Beibpan u3 -(Co-Cy-
ankuneH)apuna u -(Co-Cy-ankuneH)rerepoapuia, rae apuibHbIi Qparmenr,

copepxamuiics B ykazanHoM -(Cy-C,-ankunen)apuie, u reTepoapuibHbli GparMeHT,
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conepskamuiics B ykazaHnHOM -(Co-Cy-ankunen)rerepoapuiie, KakIblii He0Os13aTEIbHO
3aMelieH ogHOH unu Gosee (HaIpUMep, OXHOMN, ABYMs MK TpeMs) rpymmamu R*>.
IIpennouTuTEeNbHBIM NPUMEPOM APUIBHOTO (PparMeHTa, CoepKaIlerocs B yka3aHHOM
-(Co-Cy-ankunen)apune, sapusercs Genun. IIpeanouTuTenbHbIM IpUMEpPOM
reTepoapuibHOrO pparMeHTa, copepxamerocs B ykazanHoM -(Co-Cy-
alKUJIeH)rerepoapuie, BiaseTcs 5S- uiu 6-4JeHHbII MOHOUUKINYECKUN reTepoapu,
coaepxamuii 1 uim 2 KOJNbIEBBIX reTepoaTOMa, HE3AaBUCUMO BBIOPAHHBIX U3
KHCJIOPOJA, a30Ta U Cephl (T/1€ OCTAIbHBIMU KOJBLEBBIMUA aTOMAMH SIBJISTFOTCSI ATOMBI
yrjepona), TAKOH Kak, HalmpuMep, UMUIA30uJ, THO( SHIIT WU nupuMuauaui. Eme
Gonee mpeamoutuTensHo, ecin R*' BeiGpan u3 Genuna u rerepoapuina, rae yKasaHHBIM
reTepoapuiioM sIBISIETCS S- UM 6-4JI€HHBIH MOHOUUKINYECKUN TreTepoapul,
copepxamuii 1 uim 2 KOJNbIEBBIX I€TEPOATOMA, HE3ABUCUMO BBIOPAHHBIX U3
KHCJIOPOJa, a30Ta U Cephl (OCTAIbHBIMHU KOJBLEBBIMA aTOMaMH MOHOLIMKJIHYECKOTO
reTepoapuiia sIBISIOTCS aTOMBI YII€pOAa), U rae JOMOJHUTEIbHO YKa3aHHBIN QeHU
WM YKa3aHHBIHA reTepoapril HeoOs13aTeNbHO 3aMelleH OHOW unu Oomnee (Hampumep,
OIHOM, ABYMSI UJIH TPEMs) TPYIIIaMHU R*.

Kaxnwii R*? HezaBucumo BbIOpaH u3 rpynnsl, Bkiaoudarome C-Ceq-ankmn, C,-
Cs-ankenmn, C,-Ce-ankunuiu, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoren, C-Ce¢-ranorenankui, -0-(C,-Cs-
ranoreHankmn), -CN, -NO,, -CHO, -CO-(C,-Cg-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢s-ankuin), -CO-N(C;-Ce-
ankun)(C,-Cg-anxun), -NH-CO-(C,-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO;-NH;, -SO;-NH(C;-Ce-anxuin), -SO,-N(C1-Ces-ankun)(C-Ces-ankmin), -NH-SO;-
(C1-Cs-ankun) u -N(C,-Cg-ankun)-SO,-(C-Cg-ankmn). [IpeanodTuTeNpHo, eciiu
kaxnplii R*? HesaBucumo BbIOpaH u3 rpynnsl, Bkiatouaroei C-Ceq-ankun, -OH, -
O(C,-Cg-ankmn), -O(C,-Cg-ankunen)-OH, -O(C,-Cg-ankunen)-O(C,-Cs-ankun), -SH, -
S(C-Cs-ankuin), -NH,, -NH(C-Cs-ankun), -N(C-Ce-ankun)(C;-Ce-ankmn), rajiores,
C,-Cs-ranorenankun, -O-(C,-Cg-ranorenankmn) u -CN.

Kaxasiit R Hesasucumo Beibpan u3 rpymnmsl, skiroganomeii -OH, -O(C-Cs-
ankun), -SH, -S(C,-C¢-ankun), -NH,, -NH(C,-Cs-ankumn), -N(C;-Cg-anxkmn)(C;-Cq-
ankun), ranorex, -CFs3, -CN, -NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C;-
Cs-ankun), -0O-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C,-Cg-ankun), -CO-N(C,-Cs-
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ankun)(C-Ce-ankmn), -NH-CO-(C,-Cg-ankmn) u -N(C;-Cg-ankmn)-CO-(C-Cs-ankum).
IIpennodTUTENBHO, €CIIN KaXKIABIN R* nesaBucumo BBIOpAH U3 TPYIIbI, BKIKOYAKOIEH
-OH, -O(C,-Cs-ankun), -SH, -S(C;-C¢-anxmn), -NH,, -NH(C,-C¢-ankuin), -N(C;-Cs-
ankun)(C-Ce-ankmn), ranores, -CFz u -CN.

B cooTBeTCTBHY C MPUBEAEHHBIMH BbILIE ONPEAEICHUIMH OCOOCHHO
NPEeANOYTUTEIbHO, €CIIH R* BbIOpaH u3 rpymnmel, Bkiarouarmei -0-(Co-Cy-
ankuneH)apui, -0-(Cy-Cy-ankunen)rerepoapui, -S-(Co-Cy-ankunen)apui, -S-(Co-Cy-
ankunen)rerepoaputi, -NH-(Cy-Cy-ankunen)apun, -NH-(Co-C4-ankuneH)rerepoapu, -
N(C,-Cy-ankun)-(Cy-Cy-ankunen)apui, -N(C-Cy-ankun)-(Co-Cy-ankunen)-
reTepoapuil, apHJl U FeTePOaAPHIL, TIe aPUIbHBIN (ParMeHT, CoAepIKAIIUNCs B JIFOOOH
U3 YKa3aHHBIX BBIIIE FPYII, F€TePOapIbHBINA PparMeHT, coaep Kamuiics B J000H u3
yKa3aHHBIX BBILIE TPYII, YKA3aHHBIN apUl U YKa3aHHBIN reTepoapul Kakabli
Heo0s13aTeNbHO 3aMelleH OnHON nin Oosiee (HarpuMmep, OAHOHN, IBYMs HJIH TPEMsi)
rpynmnamu R*. Eme Gonee npexmourutensyo, ecan R* BeiGpan u3 rpymmsl,
BKJIOUaroment -O-apun, -O-rerepoapud, -S-apui, -S-rerepoapui, -NH-apun, -NH-
rerepoapuli, -N(C-Cy-ankmn)apui, -N(C,-Cy-ankun)rerepoapu, apui U TeTepoapu,
r7ie apuIbHBIN ()parMeHT, COAePIKALIUICS B JIFOOOW U3 YKa3aHHBIX BBIIIE MPYIIII,
reTepoapuibHBIM GpParMeHT, coepIKaIluiics B JIOOOH U3 YKa3aHHBIX BBIIIE TPYIITI,
yKa3aHHBIA apwJl U YKa3aHHBINA reTepoapui Kakablii He00sA3aTeNIbHO 3aMEeIeH OHOM
wnn Gonee rpynnamMu, He3aBucumo BeiOpaHHbIMU U3 Ci-Cg-ankuna, C,-Ce-ankeHnuna,
C,-Cg-ankununa, -OH, -O(C,-Cg-ankui), -O(C,-Cg-ankunen)-OH, -O(C,-Cgq-
ankuneH)-0(C,-Cs-ankun), -SH, -S(C;-C¢-ankun), -NH,, -NH(C,-Cg-ankuin), -N(C;-
Cs-ankun)(C,-Cg-ankun), ranorena, C;-Cg¢-ranorenankuna u -CN. Eme Oonee
MpeAnouYTHTENbHO, ecii R* BeIGpan U3 rpymmsl, BmoUaomei -O-denu, -O-
retepoapul, -S-penun, -S-rerepoapun, -NH-dpenun, -NH-rerepoapun, -N(C;-Cy-
ankun)penmn, -N(C-Cy-ankun)rerepoapun, GeHUN u reTepoapuli, rue yKkasaHHbIH
reTepoapuil WM reTepoapulibHbIA (PParMeHT, CONepIKAIUICs B TI0O0N U3 yKa3 aHHBIX
BBILIE CPYIII, MPEACTABISAET COO0H S- niu O-4JIeHHBII MOHOLIUKJINYECKUN TeTepoapu,
comepxamui 1 uim 2 KOJNBIEBBIX I€TEPOATOMA, HE3ABUCUMO BBIOPAHHBIX U3
KHCJIOPOJa, a30Ta U Cephl (OCTAIbHBIMHU KOJIBL[EBBIMU aTOMaMH MOHOLUKINYECKOTO
reTepoapuiia siBJISIFOTCS aTOMBI YIJIepoa), U rae NOTMOJHUTENbHO ()eHUIbHBIN
dparmMeHT, conepskamuiics B M000H U3 YKa3aHHBIX BbILIE TPYIII, T€TEPOAPUIbHBIN

dparmMeHT, conepskamuiicsa B M000H U3 YyKa3aHHBIX BbILIE TPYII, YKAa3aHHBIH GEHUT U
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yKa3aHHBIN TeTepoapu KakIblii HeoOsS3aTeIbHO 3aMeIleH OJHON win Ooliee
rpynnamu, He3aBucumo BbeiOpaHHBIMH U3 Ci-Cg-ankuna, C,-Ce-ankenuna, Cy-Ce-
ankunmna, -OH, -O(C,-Cs-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-C¢-ankunen)-O(C,-
Cs-ankun), -SH, -S(C;-Cg-anxuin), -NH,, -NH(C-Cs-ankumn), -N(C;-Ce-ankmn)(C;-Ceq-
ankun), ranoreHa, C,-Cg-ranorenankuna u -CN. OcoOeHHO NpeAnoYTHTEIbHBIM
npumepoM R*? sBisiercs -O-pennn.

B 5TOM TpeTbeM BapHaHTe OCYIIeCTBIeHHs R>* BbIOpaH U3 IPYIIIEbL,
BrJrovarome -NH,, -NH(C-Cg-ankun), -N(C;-Cg-ankun)(C,-Cg-ankun), -NO, u
BOJIOPOJI, T/Ie aJIKUJIbHBIN parMeHT, conepxkamuiicss B ykazanHoM -NH(C;-Cg-
aJKuJjie), U OOWH WK 00a aJKUJIbHBIX (pparMeHTa, comepskamuecs B ykasanHoMm -N(C;-
Cs-ankun)(C,-Cg-ankuie), kaxabiii He0OsA3aTENBHO 3aMelleH OOHOU unu 6onee
(HampuMep, OMHOM, ABYMs WJIH TPEMsi) TPyIaMu, He3aBUCHUMO BbIOpAHHBIMU W3
ranorena, -CF3, -CN, -NO,, -NH;, -NH(C,;-Cg-ankuin), -N(C;-Cg-ankmn)(C,-Cs-
ankun), -OH, -O(C,-Cs-ankun), -SH, -S(C,-Cs-ankmn), kapOouukinga u
reTepOIUKIINIIA, TAe YKa3aHHBIH KapOOLMKINI U YKa3aHHBIN MeTePOIUKIIHI BCE
Heo0s3aTeNbHO 3aMeIleHbl ONHON uinu Oonee (HampuMep, OJHOM, ABYMs HJIM TPEMs)
rpynmnaMu R IIpennodTuTenbHO, €CIU R BBIOpAH U3 Tpymnmel, BKIrO4anmei -NH,,
-NH(C,-Cs-ankun), -N(C1-Cs-ankun)(C;-Cs-ankun) u -NO,, rae ankuibHbIH
dbparmenT, conepxkamuiics B ykazanHoM -NH(C,-Cg-ankune), u ogun uiau oda
aNKUIbHBIX (parmenTa, conepxkamuecs B ykazanHOM -N(C;-Ceg-ankmn)(C;-Ce-
aNKuie), Kaxabli HeoOs13aTeIbHO 3aMeIleH OJHON uinu Oojee (Hampumep, OJHOM,
IBYMsI WJIA TPeMs) TPYIMIaMH, He3aBUCUMO BhIOpaHHbIMU u3 rajoreHa, -CFs3, -CN, -
NO;, -NH;, -NH(C,-C¢-ankun), -N(C,-Cg-ankun)(C,-C¢-ankun), -OH, -O(C,-Cs-
ankuin), -SH u -S(C1-Cg-anxun). Bonee npegnoururensro, ecim R BoiGpan u3 -NH,
-NH(C,-Cs-ankun), -N(C-Cg-ankun)(C,;-Cg-ankuin) u -NO,. OcobeHHO
MPEeANOUYTUTEIbHBIMU IPUMEPAMU R’? apnsroTest -NH;, -NH-CH,CH,CH,CH; unu -
NO,.

Kaxsiii R”' HesaBucumo Beibpan u3 rpymmsl, Briaouaromeii C-Ce-amku, C-
Ce-ankenmn, C,-Cg-ankunuin, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-0O(C,-Cs-ankun), -SH, -S(C,-Cs-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cg-ankun), rajgoreH, C;-Cg-ranorenankuiu, -O-(C,-Cs-
ranorenankui), -CN, -NO,, -CHO, -CO-(C-Cs-ankun), -COOH, -COO-(C;-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH,, -CO-NH(C,-C¢-ankmin), -CO-N(C,-Cq-
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ankun)(C-Ce-ankmn), -NH-CO-(C;-Cg-ankmn), -N(C;-Cs-ankun)-CO-(C,-Ce-ankmn), -
SO;-NH;, -SO,-NH(C;-Cg-anxmn), -SO,-N(C1-Ces-ankun)(C;-Ce-ankmn), -NH-SO;-
(C1-Cs-ankun) u -N(C,-Cg-ankun)-SO,-(C;-Cg-ankmn). [IpeanoururenpHo, eciu
kaxabiit R’ HesaBucumo BeIGpan u3 rpymnmsl, Bkirodaomeii Ci-Cg-ankmn, -OH, -
O(C,-Cs-anxun), -O(C,-Cs-ankunen)-OH, -O(C,-C¢-ankunen)-O(C,-Cq-ankun), -SH, -
S(C-Cg-ankuin), -NH;,, -NH(C,-Cs-ankun), -N(C-Ces-ankui)(C;-Ces-ankui), rajiores,
C,-Cs-ranorenankun, -O-(C,-Cg-ranorenankmn) u -CN.

B yerBepTOM BapuaHTe ocyliecTBieHUs coenuHeHuem Gopmyibl (1) sBasercs
coenuHenue ciaenyrouieit Gopmynsl (Ia) unu ero papmaneBTHUECKH TpUeMeMas COJib,

HUJIn COJIbBAT:

R2
R! R®
R® R*
R5
(la)

B KOTOpPOU R* u R’ cBsa3anbl BMecTe ¢ oOpa3zoBaHHUEM T'PYyIIIbI -R®- urme B
dopmyne (Ia) Apyrue rpymisl U mepeMeHHbIe, BKIoUas, B uacTHocTn, R', R*, R> u R®,
UMEIOT TaKHEe XK€ 3HAaU€HUs, BKJIIOYAs TaKHe e NMPEeANOUYTUTENIbHbIE 3HAUEHUS, KaK
ONMCAaHHBIE U OINpPENIeNIEHHbIE BhIIIE B HACTOSIIEM U300PETEHUN [l COEAUHEHUS
dopmyasr (I).

B 5TOM 4eTBepTOM BapuaHTE OCYILECTBICHUSA R* u R’ cBsazanbl BMecTe ¢
o6pasosanuem rpymisi -R*°-. [pynna R*® seiGpana us -R°°'-R*°2-R**1- -N=C(R*)-
R®R®L _R®PLR®I_C(RP)=N- i -N=C(R®)-R®*-C(R**)=N-.

Kasxneiii R°®' nezaBucumo Boi6pan u3 -N(R*)-, -O- u -S-. R*®? Bri6pan us -
CRPRD)-, -CR)R*)-CRPYRP)-, -C(R*®)=CRD)-, -C(R*)(R)-
C(R*)=C(R*)- u -C(R*)=C(R**)-C(R¥)(R**)-. R*’ Bri6pan u3s koBaIeHTHOI CBA3M, -
C(R)(R™)-, -C(R*)(R)-CRZ*)R®)- u -C(R¥)=C(R™)-. R** Bribpan u3
KoBasNeHTHOH cBsi3u u -C(R*)(R™)-.

Kaxnbiii R°? He3aBuCcUMO BbIOpaH U3 rpynmsl, BKiIroUdaromei sogopon, C-Ce-
ankun, C,-Cg-ankenmn, C,-Cg-ankuuun, -(Co-Cy-ankunen)apun u -(Co-Cy-
anKujeH)rerepoapui. I[IpeamodTuTebHO, €CIU KaXKabIi R’* HesaBHCHMO BBIOpaH U3

rpynnsl, Bkiodaromeid sogopon, C,-Cy-ankun (Hanpumep, H-OyTui), C,-Cy-ankeHun
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u C,-Cy-ankunun (Hanpumep, -CH,-C=CH). Eme 6onee npeanoYTuTeabHO, €CIu
kaxbiii R>> 0603HauaeT BOJOPOL.

Kaxsiii R™ HesaBucuMo BeIGpaH u3 rpymimsl, Biaouanoieii Bogopox, Ci-Cg-
ankug, Cy-Ce-ankenun, Cy-Ce-ankunun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Cs-
ankun), -NH,, -NH(C,-Cg-ankun), -N(C,-Cg-ankun)(C,-Cg-ankun), ragores, C,-Cg-
ranorenankui, -O-(C;-Ce¢-ranorenankun), -CN, -NO,, -CHO, -CO-(C,-Cg-ankmuin), -
COOH, -CO0O-(C,-C4-ankun), -O-CO-(C,-Cg-ankun), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C,-Cs-
ankun)-CO-(C-Cg-ankun), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-anxmn), -NH-SO;,-(C-Cg-ankmn), -N(C-Cs-ankuin)-SO;,-(C-Ce-ankuin),
-(Co-Cy-ankunen)apun u -(Co-C4-ankuieH)rerepoapui, KpoMe TOro, JIOObIE TBe
rpynmbl R7?, KOTOpbIe MPHCOENHMHEHBI K OMHOMY H TOMY K€ aTOMY yTJIEPOa, TAKKe
MOTYT BMecTe 06pa3oBbiBaTh rpymmy =0, u nobbie aBe rpymsl R°, koTopble
NPUCOENMHEHBI K COCETHUM aTOMaM yTJiepo/ia, COeUHEHHBIM IBOWHON CBSA3bIO (T.€.
niobeie nBe rpymmsl R7, comeprxammecs Bo dpparmente -C(R*?)=C(R%)-), Taxxe
MOTYT GBITh CBSI3aHBEI BMecTe ¢ obpasosannem rpymmsl -C(R*H)=C(R>*)-
C(R’H=C(R’")-. [IpeamoururenpHo, eciu Kaxasii R> He3aBucuMO BEIOPAH U3
rpynnsl, Bkaroudaromeid sogopon, C-Ce-ankun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Ce-
ankun), -NH,, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Ce-
ranorenankmi, -0-(C1-Ce-ranorenankmn) u -CN, u mo6bie aBe rpymmsl R*, koTopbie
NPUCOEMHEHBI K OTHOMY M TOMY € aTOMYy yTJiepoJa, TakKe MOTYT BMeCTe
06pasoBeiBaTh rpynny =0, u mo6ble ABe Pyl R7, KOTOpble NPUCOeHHEHD K
COCEHUM aTOMaM yTJjepoa, COeTUHEHHBIM IBOMHOMN CBS3bIO, TAKXKe MOTYT OBITh
cBsi3aHbl BMecTe ¢ obpasosanueM rpynmsl -C(R*)=C(R*)-C(R’H)=C(R’*)-. Bonee
MPEeAMOYTUTENBHO, eCiIH Kaskablii R> He3aBHCHMO BHIOPAH U3 PYIIIbI, BKIKOYA0 e
Bonopon, C,-Cs-ankun, -OH, -O(C,-Cs-ankun), -SH, -S(C;-Ces-ankun), -NH,, -NH(C;-
Cs-ankun), -N(C-Cg-ankun)(C;-Cg-ankmn), ranores, C,-Cq-ranorenankui, -O-(C;-Cq-
ranorexankui) u -CN, u n06ble aBe rpymmbl R7°, KOTOpbIe IPHCOSIUHEHBI K OHOMY
U TOMY K€ aTOMY yrjiepoja, Tak:ke MOTyT BMecTe oOpa3oBbiBaTh rpynny =0. Emre
OoJiee MPEAMOYTUTENBHO, €CITH KasKI bl R’? HezaBucumo BBIOpPAH M3 TPYIIIIHI,
BKJrovaroen Bogopon, C-Cy-ankmn, -OH, -O(C,-Cy-ankun), -NH;,, -NH(C,-C4-

ankun), -N(C;-Cy-ankun)(C;-Cy-ankmn), ranores, Ci-Cy-ranorenankui, -O-(C;-Cy-
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ranorexankui), 1 -CN, u no6bie 1Be rpymsl R7, KOTOpbIe TPUCOEIHHEHbI K OMHOMY
U TOMY K€ aTOMY yIJIepoja, TakKe MOTyT BMecTe 00pa3oBbiBaTh rpynmy =0.

Kaxsiii R™ HesaBucumo BeIGpan u3 rpymmsl, BIouaomeii Bogopos, Ci-Cg-
ankug, Cy-Ce-ankenun, Cy-Ce-ankunun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Cs-
ankun), -NH,, -NH(C,-Cg-ankun), -N(C,-Cg-ankun)(C,-Cg-ankun), ragores, C,-Cg-
ranorenankui, -O-(C;-Ce¢-ranorenankun), -CN, -NO,, -CHO, -CO-(C,-Cg-ankmuin), -
COOH, -CO0O-(C,-C4-ankun), -O-CO-(C,-Cg-ankun), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C,-Cs-
ankun)-CO-(C-Cg-ankun), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-ankmn), -NH-SO;,-(C,-Cs-ankun) u -N(C-Cg-ankun)-SO,-(C-Cs-
ankm). [IpeanodTuTeNbHO, ecin Kax/abii R** HesaBuCHMO BBHIOpaH U3 TPYIIIbL
BKJrogaromen Bogopon, C-Ce-ankun, -OH, -O(C;-Cg-ankun), -SH, -S(C,-Ce-ankmn), -
NH;, -NH(C,-Cs-ankun), -N(C,-Cg-ankun)(C,-Cg-ankun), ranores, C,-Cs-
rajnoreHankui, -O-(C-Ces-ranorenankmn) u -CN. bonee npeano4TuTenbHo, eCiau
kaxbiii R>* 0603HauaeT Bogopoxn.

OcobernHo npexnourntensHo, ecnu R™° Beiopan us -N(R*?)-C(R)(R)-N(R)-,
N=C(R®)-N(R*?)-, -N(R*)-C(R**)=N-, -N(R*2)-C(R**)(R**)-C(R**)(R**)-N(R*?)-, -
N=C(R**)-C(R**)(R**)-N(R*?)-, -N(R*?)-C(R*})=C(R**)-NR®)-, -N(R*?)-C(R**)(R*)-
C(R**)=N-, -N=C(R*)-C(R®)=N-, -N(R)-C(R*™})(R¥)-C(R*)(R*)-C(R**)(R*)-
N(R®Y)-, -N=C(R*)-C(R**)(R¥)-C(R**)(RT)-N(R*?)-, -N(R*})-C(R**)(RP)-
CR*)=C(R**)-NR®?)-, -N(R*?)-C(R*®*)=C(R*})-C(R**)(R**)-N(R™)-, -N(R*?)-
C(R)(R™)-CRP)(R)-C(R**)=N-, -N=C(R™)-C(R7)(R*)-C(R**)=N-, -O-
CR*)(R)-NR™)-, -0-C(RV)R*)-CR)RT)-NR™)-, -0-C(R*)=C(R™)-N(R*?)-,
_0-CRHRP)-CRP)R?)-CRPIR®)-NR)-, -0-C(R**)R)-C(R*)=C(RP)-
N(RY)-, 20-C(R**)=C(R**)-C(R**)(R*})-N(R*?)-, -N(R*?)-C(R**)(R**)-0-, -N(R*?)-
CR*)R)-CR*)R)-0-, -NR*?)-C(R®)=C(R*})-0-, -N(R*})-C(R**)(RP)-
CR*)R)-CR*)R)-0-, -NR*?)-CRP)R)-C(R*})=C(R*})-0-, -N(R™)-
C(R*})=C(R*})-C(R**)(R*)-0-, -S-C(R®)(R*})-N(R™)-, -S-C(R®)(R*})-C(R**)(R*)-
NR)-, -8-C(R™)=C(R”)-N(R”)-, -S-C(R*)(R”)-C(R*)(R*)-C(R)(R”")-NR™)-,
_S-CRPYR*)-CRP)=C(R*})-NRD)-, -$-CR)=C(R®)-CR®)(R*})-NR)-, -
N(R®2)-C(R**)(R*)-S-, -N(R*2)-C(R**)(R*)-C(R**)(RT)-S-, -N(R*?)-C(R**)=C(R*)-
S-, -N(R*)-C(R**)(R™)-C(R™*)R¥)-CRT)RP)-S-, -N(R™)-C(R**)(RP)-
C(R**)=C(R*})-S-, -N(R*?)-C(R**)=C(R**)-C(R**)(R*)-S-, -N(R*?)-C(R**)(R*)-
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N(RSZ)_’ -N(Rsz)-C(RS3)(R53)-C(R53)(R53)-N(R52)-, -N(RSZ)-C(R53):C(R53)-N(R52)-, _
N(RSZ)-C(RS3)(R53)-C(R53)(R53)-C(R53)(R53)-N(R52)-, _N(RSZ)_C(R53)(R53)_
C(R**)=C(R**)-N(R™)- u -N(R**)-C(R**)=C(R”*)-C(R7)(R”*)-N(R’?)-.

B 5TOM ueTBepTOM BapuaHTe OCYLIECTBJICHHUs elie Ooynee NpeAnouYTUTEIbHO,
eciu R*® BoiGpan Takum o6pasom, uto coenusenne Gopmyasi (Ia) nmeer modywo 13

CIENVIOMUX CTPYKTYP:

) R? R? R?
R 1 3 1 3 1 3
R R R R R R
Rl R®
RS2
. o R N R o) R® S
N—R 53 53 53
—_— 52N R 52N R 52N R
N R 53 R 53 R 53
53 R 53 R 53 R
Rsz/ R53 R™" R53 R gss R> Rs3
R? R? R

R R

R53 R53 R53 R53 R R53 R53 R53 R53
R2 R2 R2
Rl R® Rl R® Rl R®
R52
R N~ R54 R® o) R4 R® S R
N N N
R52/ 54 R52/ 54 R52/ "
R R R
R53 R53 R53 R53 R53 R53
R4 R R54 R _— R54 R4

B nsaTom BapmaHTe ocymecTBieHus coequHeHneM Gopmyinsl (1) sBrsercs
coenuHenue ciaenyroueit Gopmynsl (Ia) unu ero papmaneBTHUeCcKu IpuemMiaeMas CoJib,

HniIn COJIbBAT!
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20

R2
R! R®
R® R
R5
(Ta)

B koTopoii R* 0o6o3nauaer rpynmy R*, B koropoit R** o6osnauaer -O-denu, B
kotopoii R® o6o3nauaer rpynny R™, u rae B opmysne (Ia) apyrue rpymms: u
MEePEMEHHBIE, BKJIIOYasi, B YaCTHOCTH, Rl, Rz, R3, R*u R(’, UMEIT TAKUE K€ 3HAUCHUS,
BKJIFOYAsl TAKUE K€ MPENNMOYTUTEIbHbIE 3HAYEHHUS, KaAK OMUCAHHBIE U OTIPEeICHHbIE
BBIIIIe B HACTOsIIEeM u3o0pereHuu st coequnenus: popmysl (1).

B mecToMm BapuaHTe ocymecTBieHus coenuHenuem Gopmynsl (1) siBasiercs
coenuHeHue cienyrouieit Gopmynsl (Ia) unu ero papmaneBTHUECKH TpUeMeMast COJib,

HUiIn COJIbBAT!

R2
R! R®
R® R*
R5
(Ta)

B koTopoii R* 0603mauaer rpynmy R*, B kotopoii R® o6o3nauaer rpynny R™, B
koTopoit R** o6osnauaer -NH,, u rne B Gopmyie (Ia) apyrue Cpymisl U mepeMeHHbIE,
BKJIFOYas, B YaCTHOCTH, Rl, Rz, R3, R*u R(’, UMEIOT TaKHUE K€ 3HAYEeHUS, BKIIIOUas
TaKue JKe MPeANOYTUTENbHbIE 3HAYEHHUsI, KaK ONMUCAHHbIE U ONpeIe/IeHHbIE BhILIE B
HacTosimeM n300peTeHun s coequnerus popmys (I).

B cenpMoM BapuaHTe ocyuiecTBieHHs coennHenneM Gopmyisl (1) siBisieTcs
coenuHenue cinenyromeit Gopmynsl (Ia) unu ero papmaneBTHUECKU TpUeMieMas COJib,

HUJIn COJIbBAT:
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B koTopoii R* 0603mauaer rpynmy R*, B xotopoii R o6o3nauaer rpymmy R*, B
kotopoii R’ o6osuauaer -NH-CH,CH,CH,CHj3, u rae 8 popmyie (Ia) apyrue rpymms:
U IIEpEMEHHBbIE, BKIII0Yas, B YaCTHOCTH, Rl, Rz, R3, R*u R(’, HMEIOT TaKUE Ke
3HAYEHHS, BKJIKOUYasi TAKUE JK€ MPEANOUYTUTE IbHbIE 3HAYEHHUs, KaAK OMTMCAHHBIE U
ONpenesIeHHbIE BhIIIE B HACTOSAMEM H300pereHnn nis coenunenus: Gopmyasr (I).

B BOoCchbMOM BapuaHTe OCylLIeCTBICHUS coenrHenneM Gopmynsl (1) siBisieTcs
coenuHeHue ciaenyrouieit Gopmynsl (Ia) unu ero papmaineBTHUECKU TpUeMeMas COJib,

HUJIN COJIbBAT:

R2
R! R®
R® R*
R5
(la)

B koTopoit R* 0603mauaer rpynmy R*, B xotopoit R o6o3nauaer rpymmy R*, B
koTopoii R’ 06o3Hauaer -NO,, u rae B popmyie (Ia) Apyrie rpymsl 4 MepeMeHHEIE,
BKJIFOYas, B YaCTHOCTH, Rl, Rz, R3, R*u R(’, UMEIOT TAKHUE K€ 3HAYCHUS, BKIIIOUAs
TaKWe K€ MPEeNNOYTHTENbHbIE 3HAUEHUs], KAK ONMCAHHbIE U ONpeeeHHbIE BHIIIE B
HacTosmeM n3o0peTeHuu st coequaeHus: popmyinsl (I).

B neBsiToM BapuaHTe OCylLIeCTBIEHUS coennHeHneM Gopmyinsl (1) sBasercs
coenuHeHue cieayouiei popmynsl (Ia) unm ero papManeBTUYECKU TpUEMIIeMasi COJb,

HUJIN COJIbBAT:

R2
R! R®
R® R*
RS
(Ia)

B KoTOpoii R’ 06o3nauaer -SO,-NH,, u rae B Gopmyie (Ia) apyrue rpymis u
NEPEMEHHBIE, BKIOYas, B YaCTHOCTH, Rl, Rz, R4, R’ u R(’, HMEIOT TaKUE XK€ 3HAUCHUS,
BKJIFOYAsT TAKHUE XK€ MPEANOYTUTEIbHbIE 3HAYEHHS, KK OMTMCAHHBIE U OTIPEeICHHBIE
BBIIIIe B HACTOSIIEM u3o0pereHnu st coequnenusi popmysl (1).

B necsitom BapuaHTe ocymecTBieHus1 coequaenneM ¢opmysl (I) sBisiercs
coenuHenue ciaenyrouieit Gopmynsl (Ia) unu ero papmaneBTHUeCKU IpueMaeMas CoJib,

niIn COJIbBAT:
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R2
R! R®
R® R*
R5
(Ia)

B KoTOpoii R’ 06o3nauaer -SO,-N=CH-N(CH3),, u rae B dopmyue (Ia) apyrue
TPyNObl U IEPEMEHHBIE, BKIOYas, B YaCTHOCTH, Rl, Rz, R4, R’ u RG, UMEIOT TaKUE Ke
3HAYEHHUs, BKIKOYasl TAKHUE XK€ MPEAMOYTUTEIbHbIE 3HAUEHUS], KAK OTIMCAHHbBIE U
OTnpeNieIeHHbIE BBIIIE B HACTOSIIIEM U300peTeHuu st coenuuerus Gopmyisl (I).

B opmHHanmaToOM BapuaHTE OCYLIECTBICHUS coenuHeHneM Gpopmysl (1)
SIBJIIETCS] cCoequHeHne cienyromei ¢gopmynsl (Ia) win ero ¢papmaneBTude cCKu

npuemiemas CoJib, UJIh COJIbBAT!

R2
R! R®
R® rR*
R5
(Ia)

B KOoTOpoii R’ 06o3nauaer -SO,-NH,, B koTopoii R* o6o3nauaer rpynny R*?, B
kotopoit R** o6osnauaer -O-penun, B koropoii R o6o3nauaer rpynmny R*?, u rae B
dopmyne (Ia) npyrue rpynmnsl U nepeMeHHbIe, BKIKOYas, B YaCTHOCTH, R R* R u
R®, UMEIOT TaKWe ke 3HAUCHMUs, BKIKOYAS TAKHE XKe NPeANOUTHTeIbHbIC 3HATCHNUS, KaK
OMHCAHHbIE U OMIPEeJICHHbIE BbIIIE B HACTOSIIIEM H300pETEHHUH AJIsi COeAMHEHHUS
dopmynsr (I).

B nBeHaanarom BapuaHTe OCyIlecTBIeHUs coenuHenueM Gopmyisbl (1) ssBnsiercs
coenuHenue cinenyomeit Gopmyssl (Ia) unu ero papmaneBTuyecku npuemMiiemMas CoJib,

HUJIn COJIbBAT:
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B KoTOpoii R’ 06o3nauaer -SO,-NH,, B koTopoii R* o6o3nauaer rpynmy R*?, B
kotopoii R’ o6o3xauaer rpymmny R, B koropoii R> oGosnauaer -NH,, u rie B
dopmyne (Ia) Apyrue rpymmsl U mepeMeHHbe, BKIouas, B vactocty, R', R*, R* u
R®, HMeIOT Takue e 3HAYEHHs, BKII0Yas TAKHE XKe MPEeAMOYTUTEIbHbIC 3SHAUCHNUS, KaK
ONMMCAHHbIE U ONpPEAeICHHbIE BBIIIE B HACTOSIIEM H300pETEHUH AT COeAMHEHUS
dopmynsi (I).

B TpuHaamaTom BapuaHTe OCYIeCTBIEHUs coenrHeHueM Gpopmyisl (1) sBasercs
coenuHenue ciaenyroueit Gopmynsl (Ia) unu ero papmManeBTHUECKU TpUeMieMas COJib,

HUJINn COJIbBAT:

R2
R! R®
R® R*
RS
(la)

B KoTOpoii R’ 06o3nagaer -SO,-NH,, B koTopoii R* o6o3Hauaer rpynmy R*?, B
kotopoii R* o6o3xauaer rpymmy R, B koropoii R o6o3nagaer -NH-
CH,CH,CH,CH3;, u roe B popmyne (la) npyrue rpynmnsl u nepeMeHHbIe, BKJIIOYas, B
YaCTHOCTH, Rl, Rz, R* nu R6, UMEIOT TAKHUE K€ 3HAYEHUS, BKJIIOYAs TaKHUE JKe
IpEeANOYTUTENbHbIE 3HAUEHHS, KaK ONMMCAHHBIE U OINpeJleIeHHbIE BBIIIE€ B HACTOAIEM
uzo0perenuu aisi coenuHenust Gopmyas (I).

B deTbipHAgLIaATOM BapuaHTe OCyLIECTBJIEHHS coenrHenneM Gopmynsr (1)
SABJISIETCSl coefuHeHune cuenyroiueid popmyns (Ia) unu ero papmaneBTuyecku

npuemiaemas COJib, UJIK COJIbBAT:

Rz
R! R®
R® R*
R5
(la)

. 13 U
B KoTOpoii R’ 0Go3nauaer -SO,-NH,, B koropoii R* o6o3xauaer rpynmny R*, B
. DS 5 " S
koTopoii R’ 0603nauaet rpynny R B kotopoii R’ o6o3nauaer -NO,, u rue B
dopmyne (Ia) Apyrue Cpymisl U mepeMeHHbIe, BKIoUas, B uacTHocTn, R', R*, R* u

6
R , AIMEIOT TAKHUEC K€ 3HAUYCHUSA, BKJIIOYAA TAKUEC XK€ MMPCANTOUTUTECIIbHBIC 3HAUYCHUS, KAK
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OMHCAHHbIE U ONpPEAEICHHbIE BbIIIE B HACTOSIIEM H300PETeHH U U1 COSIUHEHUS
dopmynsl (I).

B naTHaguaTom BapuaHTe OoCcyllecTBieHUs coequHeHueM popmyasl (1) sBasercs
coenquHenue ciuenyrouieit Gopmynsl (Ia) unu ero papmaneBTHuecky npuemiaeMas CoJib,

HJIN COJIbBAT!

R2
R! R®
R® R*
RS
(lIa)

B KoTOpoii R’ 06o3nagaer -SO,-N=CH-N(CH3),, B kotopoii R* o6o3Hauaer
rpyny R*, B kotopoit R* o06o3nauaer -O-denun, B kotopoii R’ 0603Hauaer rpymmy
R™ u rxe B hopmyne (Ia) Apyrue TpyIIbl U MepeMEHHbIE, BKIOUAS, B 4aCTHOCTH, R,
Rz, R u R6, MMEIOT TAKME K€ 3HAUYEHHUS, BKIIOYAsi TAKHUE K€ NPEANOYTUTENbHbBIE
3HAYEHMS, KaK ONMHUCAHHBIE U OINpEeJICHHbIE BhIII€ B HACTOAIIEM N300pETeHUH IS
coenuneHus: popmyinsl (I).

B mecTHaanaToM BapuaHTe OCyLeCTBIEHHUs coequHeHneM Gpopmysl (I)
SBIIIETCS] coOequHEeHne cienyromei ¢opmyinsl (Ia) wam ero ¢papmaneBTudecku

npuemiemas COJib, UJIM COJIbBAT!

R2
R! R®
R® R*
R5
(Ia)

B KoTOpoii R® 06o3nauaer -SO,-N=CH-N(CH3),, B koropoii R* 0603nauaer
rpyny R*, B kotopoii R’ o6o3nauaer rpymmny R, B kotopoiit R** o6o3xauaer -NH,, u
rae B popmyie (Ia) Apyrue rpymmbl U IepeMeHHbIe, BKI0Yas, B uacTHOCTH, R, R?,
R* u R, uMeroT Takue xe 3HAYEHHs, BKI0UAs TAKHE K€ MPEANOUTHTEIbHbIE
3HAYCHMS, KaK ONMHMCAHHBIE U ONpPEIe/ICHHbIE BBIIIE B HACTOALEM U300 pETEHUH IS
coenunenust popmysl (I).

B cemHannarom BapuaHTe OoCyIecTBIeHUs coequHeHueM ¢popmynsl () aBnsercs
coenuHenue ciuenyrouieit Gopmynsl (Ia) unu ero papmaneBTHUIECKU TpUeMIIeMasi COJIb,

niIn COJIbBAT:
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R2
R! R®
R® R*
R5
(Ia)

B KoTOpoii R’ 06o3nauaer -SO,-N=CH-N(CH3),, B koropoii R* 0603nauaer
rpyny R*, B kotopoii R’ o6o3nauaer rpymmy R, B kotopoii R** o6o3xauaer -NH-
CH,CH,CH,CH3;, u roe B ¢popmyie (Ia) npyrue rpynmnsl u nepeMeHHbIE, BKJIOYas, B
YaCTHOCTH, RI, RZ, R* u R(’, UMEIT TAKHUE K€ 3HAUECHUS, BKIIIOUAs TAKUE Ke
NpEeANOYTUTEIbHbIE 3HAUCHHS, KaAK ONMMCAHHBIE U ONpPEeeICHHbIE BhIIIE B HACTOSAIIEM
uzobpereHun ajs coenuHerus popmysi (I).

B BocemMHannaToM BapHaHTe OCyLIECTBICHHUS coennHeHueM Gpopmysl (1)
SIBJIIETCST COeqUHEHe cienytomei ¢popmyns (Ia) nnu ero ¢papmaneBTUdeCKU

npuemiiemMas COJib, UJIM COJIbBAT!

R2
R! R®
R® R*
R5
(Ia)

B koTOpoii R* 06o3Hauaer -SO,-N=CH-N(CH3),, B koropoii R* o6o3nauaer
rpyny R*, B kotopoii R’ o6o3nauaer rpymmy R, B kotopoii R** o6osxauaer -NO,, u
rae B popmyine (Ia) npyrue rpynmsl U nepeMeHHbIe, BKIOYAsi, B YaCTHOCTH, R' R’
R* 1 R®, uMeroT Takue xe 3HAYCHHs, BKJIFOUas TAKHE JKe MPEeANOITHTENbHBIE
3HAYEHUS, KaK ONMHMCAHHBIC U OMpPEIEJICHHbIE BBIIIE B HACTOALEM U300 pETEHUH IJIs
coenunenust ¢popmysl (I).

B neBsiTHanmaToM BapHaHTE OCYLIECTBICHUs coequHeHueM Gpopmyisl (1)
SIBIIIETCS] coequHeHne cnenyromei gopmynsl (Ia) mim ero ¢papmaneBTUUECKH

npuemiiemMas CoJib, UJId COJIbBAT!
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R2
R! R®
R® R*
R5
(Ta)

B koTopoii R* 06o3nauaer -O-denmn, B koTopoii R® o6osnauaer -NH,, u rae B
dbopmyne (Ia) npyrue rpynmnsl u nepeMeHHbIE, BKJIIOYasl, B YaCTHOCTH, RI, Rz, R® u R6,
UMEIOT TaKHE XK€ 3HAUCHUs, BKJIOYAs TaKHe XK€ MPEeATOYTUTEIbHbIC 3HAYEHUS, KaK
OTMCAaHHBIE U ONPEICICHHBIE BbIIIE B HACTOSIIEM N300PETEHUHN Ui COETUHECHUS
dopmynsr (I).

B nBanmaTom BapuaHTe OCyLIEeCTBICHHS coenuHeHneM Gopmyusl (1) sBusercs
coenuHenue ciaenyoueit Gopmyssl (Ia) unu ero papManeBTHIECKH TpUeMIeMast COJib,

HUiIn COJIbBAT!

R2
R! R®
R® R
R5
(Ta)

B koTopoii R* 06o3Hauaer -O-denm, B koropoii R” o6o3nauaer -NH-
CH,CH,CH,CH3;, u roe B Gopmyie (Ia) npyrue rpynmnsl U nepeMeHHbIE, BKJIOYasi, B
YaCTHOCTH, Rl, Rz, R’ u R6, UMEIOT TaKHe K€ 3HAUSHU s, BKJII0Yasl TaKue ke
NPEANOYTUTEIbHbIE 3HAUYEHUS, KAK OMUCAHHBIE U OMPEeJIEHHbIE BhIIIE B HACTOSIIEM
uzobpereHun s coenuHenus popmysl (I).

B nBanmaTh mepBOM BapHaHTE OCYIIECTBJIEHUs coequHeHueM ¢popmydsl (I)
SIBJIIETCS] COeqUHEHHEe cienyromen ¢opmynsl (Ia) unu ero papmanesTudecku

npuemiemas COJib, UJIh COJIbBAT!
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B KoTopoii R* oGo3nauaer -O-denmn, B koTopoii R’ o6osnauaer -NO», u rie B
dbopmyine (Ia) npyrue rpynmnsl u nepeMeHHbIE, BKJIIOYasi, B YaCTHOCTH, Rl, Rz, R’ u R6,
UMEIOT TaKHe K€ 3HAUCHUsI, BKIII0Yast TaAKHUE XK€ MPeANOYTUTEIbHbIE 3HAUEHHS, KaK
OTNIMCAHHBIE U OTPEeeJICHHBIE BBIIIE B HACTOAIIEM H300pETeHUN AJIsl COeJUHEHUS
dbopmyasr (I).

B nBanmaTh BTOPpOM BapuaHTe OCYLIECTBJCHUS coenrHeHneM Gopmysl (1)
SIBJIIETCS] COeUHEHNE cienyromen ¢opmynsl (Ia) wuau ero ¢papmaneBTUYECKH

npuemiaemas COJib, HJIU COJIbBAT:

R2
R! R®
R® R*
R5
(Ia)

B KOTOpoii R' siBIIsIeTCSst TAKMM, Kak OmpeneseHo Huke, u rae B Gopmyue (Ia)
Ipyrue rpynnel U NEpEeMeHHbIe, BKIII0Yasi, B YACTHOCTH, Rz, R3, R4, R’ u RG, UMEIOT
TaK¥e JKe 3HAUYeHHUsI, BKII0Yast TaKHUe e MPEAMOYTUTEIbHbIC 3HAYSHUS, KaK
OTNMCAHHBIE U OTIPEJEJICHHBIE BBIIIE B HACTOAIIEM U300pETEHUH AJII COSNHMHEHUS
dopmynsl (I).

B 5TOM 1BajLATh BTOPOM BapHaHTe ocymecTsienus R' o6osxauaer -COO-(C;-
Cis-ankun), rae ankuibHbA QparmenT, cogepxkamuiics B ykazaHHoM -COO-(C-Cis-
ankuje), HeoOs13aTeIbHO 3aMellleH OHOMN Wiu OoJsiee (HampuMep, OIHOM, IBYMs U
TpeMs) TPyINnaMu, He3aBUCUMO BbIOpaHHbIMU U3 ranoreHa, -CFs3, -CN, -NO,, -NH,, -
NH(C,-Cy4-anxun), -N(C-Cy-ankun)(C,-C4-ankun), -OH, -O(C,-C4-ankun), -SH u -
S(C-C4-ankuin), u rae JOMOJHUTENBHO ONHO WK nBa 3BeHa -CH;-, BKIIFOUeHHbIE B
anKunbHBINA GparmMeHT, conepskamuiicsa B ykazanHoMm -COO-(C,-Cs-ankuie), Kaxaoe
HeoOsI3aTeTbHO 3aMEeHEHO TPYMIOoN, He3aBUCUMO BbiOpanHOH u3 -O-, -CO-, -COO-, -
0-CO-, -NH-, -N(C;-C4-ankun)-, -NH-CO-, -N(C,-C4-ankun)-CO-, -CO-NH-, -CO-
N(C,-Cs-ankun)-, -S-, -SO-, -SO,-, -SO,-NH-, -SO,-N(C;-Cys-ankun)-, -NH-SO;- u -
N(C,-C4-ankun)-SO,-. AnkuibHBIN (parMeHT, coaepskamuiics B ykazanHoMm -COO-
(C1-Cs-ankune), conepxut oT 1 1o 15 aToMoOB yriepona, mpeAnouYTUTEIbHO OT | 10
10 aromoB yrnepona. IIpennodrutenbHble IPUMEPBI TAKUX TPYIII R' BkrouaroT

COOTBETCTBYHOIIUEC I'PYIIIbI RI, coAcpxKamuecs B COCANHCHUAX, OITMCAHHBIX B
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paszere, MOCBILIEHHOM IpuMepam, Bkjarodasi, B uactHoctu, -COO-CH;3 unu -COO-
CH,CHj3. OcobenHo npeamoutuTensHoil rpymmoii R' semsercs -COO-CHj.

B nBannaTth TpeTheM BapHaHTE OCYIIECTBJIEHUs coeauHeHueM Gpopmyisl (I)
SBIIETCS coequHeHne cienyromei ¢opmyinsl (la) wam ero ¢papmanesTudecku

npuemiemas COJib, UJIX COJIbBAT:

R2
R! R®
R® R*
RS
(lIa)

B koTOpOit R' 0603Hauaer -COOH, u rae B hopmysne (Ia) aApyrue rpymnms! u
MEPEMEHHBIE, BKJIIOYasi, B YaCTHOCTH, Rz, R3, R4, R’ u R(’, UMEIOT TAKUE XK€ 3HAUCHUS,
BKJIFOYAs TAKHE )K€ MPEANOYTHTEIbHbIC 3HAUEHUsS], KAK ONIMCAHHbIE U OTPeIeIeHHbIE
BBIIIIe B HACTOsIIEeM u3o0pereHuu st coequnenusi popmysl (1).

B nBanmaTh 4eTBEpTOM BapHaHTE OCYIIECTBJIEHUs coenquHeHueM ¢popmysl (1)
SIBJIIETCS] COeqUHEeHne cienyromei ¢opmyinsl (Ia) unu ero papmanesrudecku

npuemiiemMmas COJib, UJIK COJIbBAT!

R2
R! R®
R® R*
RS
(Ia)

B KoTOpoii R' siBisieTcst TAKMM, Kak onpexesieHo Huxe, u rae B Gopmyue (Ia)
Ipyrue rpymnmnel U NEPEMEHHbBIE, BKJIIOYasi, B YACTHOCTH, Rz, R3, R4, R’ u R6, UMEIOT
TaKWe JKe 3HAYEeHUs, BKII0Yas TaKue Ke MPeAMOYTUTEIbHbIE 3HAYEHUS, KaK
OTNMCAHHBIE U OTIPEJIeICHHBIE BBIIIE B HACTOSIIEM H300PETEHHUH IJIs1 COSIHHEHUS
dopmynsr (I).

B 5TOM ABaJLATh YETBEPTOM BapHaHTE OCyLlecTBIeHHs R' BbIOpaH U3 rpymims,
srirouaromeii -(C1-Cy-ankunen)-NH-(C,-Cy-ankunen)-R'? (sanpumep, -CH,-NH-CH,-
R'%), -COO-(C-Cy-ankunen)-R"? (xanpumep, -COO-CH,-R'?), -0-CO-(C1-Cy-
ankmien)-R'%, -CO-(C,-Cy-ankunen)-R'*, -CO-NH-(C,-C,-ankunen)-R'> (nanpumep, -
CO-NH-CH,-R"), -CO-N(C,-C4-anxun)-(C,-Cy-ankunen)-R'*, -NH-CO-(C,-Cy-

ankmiaen)-R' u -N(C-C4-ankun)-CO-(C,-Cy-ankunen)-R'*, rne R'? nesasucumo
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BbIOpan u3 rpynmsbl, Bkirovdaromeit -CFz, -CN u ranoren (Hanpumep, -F, -Cl, -Br unu -
I). [IpenmoutuTenbHO, €Ciiu R'? HesaBucumMoO BbIOpaH U3 rpymnmsl, Bkiarodarmei -CF;
u -CN; Gonee npexmourutensHo, ecau R'> o6o3nagaer -CF3;. KOHKpeTHBIE TpUMEpEI
taxux rpynn R' BkirowaroT cooTBercTByRoImme rpymnmsl R, conepsxamuecs B
COEMHEHUSAX, OMUCAHHBIX B pa3jelie, MOCBAIIEHHOM npuMmepam. bonee
MpennouYTHTENbHO, ecii R 06o3Hauaer -(C1-Cy-ankunen)-NH-(C,-Cq-anknnern)-CFs,
u eie Oojiee MPEeANOYTUTEBHO, €CITU R! 0603nauaer -CH,-NH-CH,-CF;.

Takum 00pa3oM, B COOTBETCTBHUU C 3THM JBAAIATh Y€TBEPThIM BAPHAHTOM
OCYIIECTBJIEHUS] HACTOsIIEee U300PETEHUEe OTHOCUTCS K COSNMHEHHUIO ClIeAyro el

dopmynsl (Ia) unu ero papManeBTHUECKH MTPUEMIIEMOI CONU, HIJIH COJBBATY:

R2
R! R®
R® R*
R5
(la)

B 3TOM [BajLaTh 4eTBEPTOM BapUAHTE OCylIecTBIeHHs B popmyre (Ia) R
BBIOpaH U3 Tpymmbl, Bmouaomeil -(C,-Cy-ankunen)-NH-(C,-Cy-ankunen)-R "
(manpumep, -CH,-NH-CH,-R'?), -COO-(C,-C4-anxunen)-R'* (manpumep, -COO-CH,-
R'%), -0-CO-(C,-C4-anxunen)-R"*, -CO-(C,-C4-ankunen)-R'*, -CO-NH-(C,-Cy-
ankunen)-R'? (sanpumep, -CO-NH-CH,-R'?), -CO-N(C,-C4-ankmn)-(C-Cy-ankuner)-
R'?, -NH-CO-(C;-C4-anxunen)-R'? u -N(C,-C4-ankun)-CO-(C,-C4-anxunen)-R*%, rae
R'? nesasucnumo Beibpan us -CFs3, -CN u ranorena (manpumep, -F, -Cl, -Br win -I).
[IpeanoyTUTENHHO, €CIU R!? HezaBucumo BoIOpaH u3 -CF3 u -CN; Gonee
NPEANOUYTUTENIBHO, €CIIU R'* 0603Hauaer -CF;. KonkperHble mpuMepbl TAKUX IFPyNn R
BKJIFOYAIOT COOTBETCTBYIOIINE TPYNIbl R', comepkainecs B COeAMHEHNUSIX,
OMHCAHHBIX B pa3jelie, MOCBsLIEHHOM npuMmepam. OCcoOEeHHO MPEANOYTHTENbHO, €CIU
R! 06o3nauaer -(C,-Cy-ankunen)-NH-(C,-C4-ankunen)-CF3, u eme 6onee
npexnouTHTeNbHO, eciu R' 060o3nauaer -CH,-NH-CH,-CFj.

B 1BaANaTh Y€TBEPTOM BAPHAHTE OCYINECTBIECHNs R BHIGpaH U3 rpymimsr,
BKJrogaromen Bogopon, C-Ce-ankmn, Cy-Ce-ankenun, C,-Ce-ankunmi, -OH, -O(C;-
Cs-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cg-ankuin), -SH, -S(C;-
Cs-ankun), -NH;, -NH(C-Cg-ankmn), -N(C;-Ce-ankmn)(C,-Cs-ankuin), rajores, C;-
Cs-ranorenankun, -O-(C,-Cg-ranorenankmn), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun),
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-COOH, -CO0O-(C,-Cs-ankumn), -0-CO-(C,-Cs-ankuin), -CO-NH;, -CO-NH(C;-Cq-
ankun), -CO-N(C,-Cs-ankun)(C-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C,-Cs-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH,, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(Ci-Ce-ankmn), -NH-SO,-(C-Cs-ankun) u -N(C;-Cg-ankun)-SO,-(C;-Ces-
ankun). [Ipenmoururensro, ecmu R* BoIGpan U3 rpymmsl, BKIUaomeil Bogopon, C-
Cs-ankun, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C;-
Cs-ankun), -SH, -S(C,-Cg¢-ankun), -NH,, -NH(C-Cg-ankun), -N(C-Cg-anxun)(C;-Cq-
ankun), ranoreH, C-Cg-ranorenankui, -O-(C,-Cs-ranorenankuin) u -CN. bonee
MPEANOYTUTETBHO, €CIIH R? 0603HauaeT Bonopon uiau C,-Cy-ankun. Eme Gonee
PEAMOYTHTENBHO, ecii R* 0603HauaeT BOZOPOX.

B 1BajLaTh Y€TBEPTOM BaPHAHTE OCYIIECTBICHNs R’ BBIGpAH U3 rPYIIIIHL,
BKJrogarome -SO,-NH;, -SO,-NH(C-Cg-ankmn), -SO,-N(C;-Ce-ankmn)(C,-Ces-
ankun), -SO,-N=(C-Cg-ankununen) u -SO,-rajoreH, rae aJKUIbHbIA (parMeHT,
conepskamuiicss B ykazaHHOM -SO,-NH(C,-Cs-ankumne), oqus unu oda ajiKHIbHBIX
¢parmenTa, cogepskamuecs B ykazaHHOM -SO;,-N(C;-Cg-ankmun)(C,-Cg-ankune), u
ANKUJUICHOBBIN QparMeHT, comepskauuics B ykazanHoM -SO;-N=(C-Ce-
ATKUINAEHE), KOKABIH Heo0A3aTeNbHO 3aMelleH OOHON nin Oosee (Harpumep, OAHOH,
ABYMsI UJIM TPEeMsl) TPYINIaMH, HE3aBUCUMO BbIOpaHHbIMU U3 rajoreHa, -CFs3, -CN, -
NO;, -NH;, -NH(C,-C¢-ankun), -N(C,-Cg-ankun)(C,-Cg-ankuin), -OH, -O(C,-Cs-
ankun), -SH u -S(C1-Ce-ankmn). IIpexnoururensso, ecian R’ BoiGpan u3 -SO,-NH,, -
SO,-NH(C,-C4-ankun), -SO,-N(C,-Cy-ankun)(C;-Cy-ankun) u -SO,-N=(C,-Cy-
aNKUJIULIEeH), TIe alIKUIbHBIA (parMeHT, coaepskamuiics B ykazanHoMm -SO,-NH(C; -
Cs-ankune), onuH uiau oda alKUJIbHBIX parMeHTa, COAEpPIKAIMECST B YKA3aHHOM -
SO;,-N(C;-Cy-ankun)(C-Cy-ankune), U aJKUIUIEHOBBIN QparMeHT, COOepKALIUICS B
ykazaHHOM -SQO,-N=(C-C4-ankununeHe), Kaxxabiii HeoOs3aTEIbHO 3aMeIleH OTHOH
wiu Oosee rpynnamMu (IPeANOYTUTEIbHO OJHON TPYINOi), HE3aBUCHMO BBIOpaHHBIMHU
u3 ranorena, -CF;, -CN, -NO,, -NH,, -NH(C,-Cs-ankun), -N(C,-Cgs-anxun)(C;-Cq-
ankun), -OH, -O(C,-Cs-ankun), -SH u -S(C,-Cs-ankun). bonee npeanoYTUTENbHO,
ecmu R? BbIOpaH u3 -SO,-NH;, -SO,-NH(C,-C4-ankun), -SO,-N(C-C4-ankun)(C,-Cy-
ankun) u -SO,-N=(C,-C4-ankununeH), rae alkKuiIbHbIN (parMeHT, COAep KAIINNACS B
ykazaHHOM -SQO,-NH(C,-C,-ankune), onuH mwin 00a anKuJIbHbIX pparMeHTa,
conepskamuecs: B ykazaHnHOM -SO;,-N(C;-Cy-ankmn)(C-Cy-ankunie), U aaKuIuIeHOBbIH

dbparmeHnT, conepxkamuiicst B ykazaonHOM -SO,-N=(C,-C -ankunaunaeHe), Kaxxabli
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Heo0s3aTeNbHO 3aMeIleH OAHOH rpynmnoi, BeioOpanHoit uz -NH,, -NH(C,-C4-ankun) u -
N(C1-C4-ankun)(C1-Cy-ankun). Eme Goee mpeanouTHTeNbHO, eclii R® BoIGpaH U3 -
SO;-NH,, -SO,;-NH(C,-C4-ankun), -SO,-N(C,-Cy-ankun)(C,-Cy-ankmn), -SO,-NH-
(C1-C4-ankunen)-NH,, -SO,-NH-(C,-Cs-ankunen)-NH(C,-C4-ankun), -SO,-NH-(C; -
Cy-ankunen)-N(C;-Cy-ankun)(C,-Cy-ankun), -SO,-N=(C,-C4-ankununen)-NH;,, -SO,-
N=(C,-C4-anxkununen)-NH(C,-C4-ankun) u -SO,-N=(C-C4-ankununeHn)-N(C;-Cy-
ankmn)(C,-Cy-ankun). Eme 6onee npegnourutensuo, eciau R> Boibpan u3 -SO,-NH,, -
SO,-NH-CHjs, -SO,-N(CH3),, -SO,-NH-(C;-C4-ankunen)-NH,, -SO,-NH-(C;-Cy-
ankuneH)-NH-CHs;, -SO,-NH-(C,-C4-ankunen)-N(CHj3), (manpumep, -SO,-NH-
CH,CH;,-N(CH3),), -SO;-N=(C,-Cs-ankunuaen)-NH,, -SO,-N=(C,-C4-ankunuaeH)-
NH-CHj3 u -SO,-N=(C,-C-ankunugen)-N(CH3), (manpumep, -SO,-N=CH-N(CHj3),).
Eure Golee mpeanouTuTensHo, ecin R’ o6osnagzaer -SO,-NH,.

B nBaanaTh 4eTBEPTOM BAPUAHTE OCYIUECTBICHUS R* BBIOpaH U3 -0-R", -S-R*!,
-NH-R*!, -N(C-C¢-anxun)-R*', ranorena (sanpumep, -Cl), Bonopona, kapGoUukimia
U TeTePOLUKIINIIA, Te YKa3aHHBIA KapOOIMKINI U YKa3aHHBIH TeTePOLMKIINI KaXK bl
Heo0s3aTeNbHO 3aMeleH OAHON niu Oosee (HapuMep, OAHOM, IBYMS HIJIH TPEMs)
rpynmnamu R*. IIpennodTuTenbHO, €CIU R* BBIOpAH M3 TPYIIbI, BKIOYAOLIEH -0-R",
-S-R*!, -NH-R*!, -N(C,-Cg-ankun)-R*', ranoren, kapGOLUKINI U reTEPOLMKIHI, TIe
yKa3aHHBIA KapOOLMKINUI U YKa3aHHBIM reTepOLMKINI KaXblil HeoOs3aTeIbHO
3amemieH oxHoit unu Gonee rpynnamu R*. Bonee nmpexnouturensho, ecau R* riGpan
u3 rpynmnel, Bkmogaromeii -0-R*!, -S-R*' | -NH-R*', -N(C,-C¢-ankun)-R*,
KapOOoUMKIKI (HAampUMep, apuil, HUKJIOAJKUI MM HUKJIOATKEHHU) U TeTepOLUKITHII
(Hampumep, reTepoapuil, TeTEPOLUKIOATKII UITH FeTePOLUKIOANKEHIU), T
yKa3aHHBIA KapOOLMKIIMI U YKa3aHHBIN TeTePOLMKIINI KaXKIblii He0Os13aTeNbHO
3aMelleH OAHOW uiu Oojiee rpynnamu R*?. Emme 6onee NPEANOUYTUTENBbHO, €CIU R*
BBIOpaH M3 Tpymmbl, Baouaomeii -O-R*!, -S-R*' -NH-R*!, -N(C-C4-anxun)-R*,
ApUJ U TeTepoapuil, i€ YKa3aHHbIM apUJl U YKAa3aHHBINA reTepoapuil Kakabld
HeoOs3aTeNIbHO 3aMeleH OnHOM uiu 6onee rpymmamu R*2.

B 1BaANaTh Y€TBEPTOM BapuaHTe ocymecTsaexns R*' BeiGpan u3 rpymmsl,
BrJrogaroten -(Co-Cy-ankunen)kapoonuknui, -(Co-Cy-ankuieH)rerepouukiaui, C,-
Cs-ankun, C,-Cs-ankennn u C,-Cg-ankunmi, rae KapOOUUKIMIbHBIA ()parMeHT,
copepxamuiics B ykazaHnHOM -(Cy-Cy-ankuneH)kapOOUUKINIE, U IeTePOLNKINIbHbBIN

¢bparmeHnT, comepxkamuiicst B ykazaHHOM -(Co-Cy-aNKuieH)reTepounkinie, Kaxabli
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Heo0s3aTeNbHO 3aMelleH OAHON niu Oosiee (HapuMep, OAHOM, IBYMS HIJIH TPEMs)
rpynmnamu R42, u rae ykazaHHbild Ci-Ce-ankunbHbill, ykazaHHbIl Cy-Ce-alKeHUIbHBIN,
yka3zaHHBbIH C,-Cg-alKMHUIBHBIN, aJKUIEHOBBIN (pparMeHT, cogep kauiuics B
yka3zaHHOM -(Co-Cy-ankunen)kapOOUMKINIe, U aIKUJIEHOBBIH (parMeHT,
comepxamuiics B ykazaHHOM -(Co-C,-anKuieH)reTepoLuKiInie, Kakabli
Heo0s3aTeIbHO 3aMelleH OAHON uin Oosiee (Hampumep, OAHOMN, IBYMs HJIH TPEMS)
rpyrmmnamu R* . IIpennournrensuo, ecin R* Bei6pan u3 rpynmel, Brmouaromeii ~(Co-
Cs-anxunen)kapoounkiui, -(Co-Cy-ankunen)rerepouuknmi, Ci-Ce-ankun, C,-Ce-
ankeHun u C,-Cg-ankuHmI, Te KapOOUMKIHIbHBIN (pparMeHT, CoaepIKaluuics B
ykazaHHOM -(Cy-Cy-ankuyieH)kapOouukiuie, BbIOpaH U3 TPYMIbI, BKIOYAKOIIEH
LUKJIOAJKHJI, IUKJIOATKEHUI U apyil, T/ie TeTePOLHKIMIbHBIN (parMenT,
copepxamuiics B ykazaHHOM -(Cy-Cy-ankunen)reTeponukianie, BbBIOpaH U3 rpymisl,
BKJIIOYAIOLIEH TeTePOLUKIOATKIII, TeTEPOLUKIOATKEHUI U TeTepoapu, rae
KapOOUMKIHUIBbHBIN (pparmeHT, conepxamuiics B ykazaanHoM -(Co-Cy-

AJKHUJIEH )KapOOIUKIINIIE, U TeTEPOLUKIUIbHBIA PParMeHT, COAep KaIUIC B
yka3zaHHOM -(Co-Cy4-anKuieH)reTepoLuKiInie, Kakabli He00sA3aTeNbHO 3aMeIleH
onHoO# unu Gonee (HampuMmep, OMHOM, AByMs Miu Tpems) rpymmamu R*?, u roe
nonojHuTenbHO yka3zaHHbIN C-Ce-ankuin, ykazaHHublll Cy-Ce-ankeHus, ykazanHbid C;-
Co-anKuHMUI, aJIKMJIEHOBBIN parMeHT, conepsxkamuiicsa B ykazaHHoM -(Cy-Cy-
aJKUJIEeH )KapOOLMKIINIIE, U AJIKMJICHOBBIH (PParMEHT, CONEPIKALIUNACS B YKa3aHHOM -
(Co-C4-ankuneH)reTepoOLUKINIE, KA KAl He00s3aTeIbHO 3aMeIleH OJHOU i Oosee
(Hampumep, OAHOM, IBYMS WJIH TPEMsi) TpymHInamMmu R*. Boxnee NPEANOUYTUTENIBHO, €CIIU
R*! BeIGpan u3 rpymmsl, Briogarommeil -(Co-Cy-ankmnen)apun u -(Co-Cy-

aJIKUJIeH )reTepoapull, Tie apuIbHbIN (parMeHT, coaepskamuics B ykazanHoM -(Co-Cy-
aJIKHJICH )apuiie, U reTepoapriibHbIi GparMeHT, cogepxamuics B ykazanHoM -(Co-Cy-
aJIKHJICH )reTepoapuiie, Kakablii HeoOs3aTeIbHO 3aMelleH OHOM uiu 0omee
(HampuMep, OMHOM, AByMs i Tpems ) rpymmamu R*?, u rae qononHnTensHO
aJKUJIEHOBBIA parMeHT, conepkamuiics B ykazaHHoM -(Co-Cy-ankumneHn)apuie, u
aJIKUJICHOBBIN (parMeHT, coaepxkamuiics B ykazanHoM -(Co-C4-ankunen)rerepoapuie,
Ka)XJIbI HE00s3aTENIbHO 3aMeIeH OAHOH uinn 6osiee (HampuMep, OAHOHN, IBYMS HIIH
tpemst) rpynmnamu R*. Eme Gonee npexnouturensuo, ecan R*' Beibpan u3 rpymmsr,
Brirovaro e -(Co-Cy-ankunen)apun u -(Co-Cy-ankuiaeH)rerepoapui, rae apuiibHbIi

dbparmeHT, comepxkamuiics B ykazaHHOM -(Cy-C,-ankuieH)apuiie, u reTepoapribHbIN
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dparmeHnT, copepxkamuiicsi B ykazaHHOM -(Co-Cy-ankuneH)rerepoapuie, Kaxabli
Heo0s3aTeNbHO 3aMelleH OgHON niu Oosiee (HanpuMmep, OAHOMN, IBYMs HJIH TPEMsi)
rpynmamu R*. TIpeAnouTHTeIbHBIM IPUMEPOM aPUILHOTO hparMeHTa,
conepskamerocs B ykazaHHOM -(Co-Cy-ankunen)apuine, siBIsieTcss GeHu.
[IpennouTUTENbHBIM IPUMEPOM T'E€TEPOAPUIBHOTO (PparMeHTa, COAEePIKAIIErocs B
yka3zaHHOM -(Co-Cy-ankuneH)rerepoapulie, siBISETCS S- N 6-4JIeHHbBIN
MOHOLMKJINYECKUH reTepoapuil, coaepxamuil 1 uam 2 KoJbLeBBIX reTepoaToma,
HE3aBUCHUMO BBIOPAHHBIX M3 KUCIOPOIa, a30Ta U Cepbl (I1e OCTAJIbHBIMU KOJIbI[€BbIMHU
aTOMaMH SIBJITEOTCSI ATOMBI YrJiepoaa), TAKOU KaK, HAIPUMEpP, UMHUIA30JIUI, THODEHUIT
wnu nupumuauan. Eme Gonee npexnoururensto, ecan R* BeiGpan us denmna u
rerepoapuiia, rae YyKa3aHHbIM T'€TE€POapUIIOM SIBJAAETCS S- UM O-4YJIEHHbIN
MOHOLMKJINYECKUI reTepoapui, coaepxamuil 1 unm 2 KoJbLEeBBIX FeTepoaToma,
HE3aBUCHUMO BBIOPAHHBIX M3 KUCIOPOIa, a30Ta U CePpbhl (OCTAITBHBIMHU KOJBIEBbIMH
ATOMaMH MOHOIMKJIMYECKOTr0 reTepoapuiia IBJISIOTCS aTOMBI YIJIepoaa), U Tae
JOTIOJIHUTEJIbHO YKa3aHHBIN (DEHUIT UM YKa3aHHBIN reTepoapmyl HeoOs3aTeIbHO
3aMmenieH ogHO unu Gosee (HaIpuMep, OXHOMN, IBYMs MK TpeMs) rpymmamu R*>.

B nBanuarth 4eTBEPTOM BAPHUAHTE OCYILIECTBJIEHUS KaXKIbIN R*? HezaBHCUMO
BbIOpan u3 rpynnsl, Bkirovarmeit Ci-Ce-ankun, C,-Ce-ankenmn, C,-Ce-ankuuu, -
OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cg-ankunen)-O(C,-Cg-ankuin),
-SH, -S(C;-Cs-anxun), -NH;, -NH(C,-Cg-ankun), -N(C-Ce-ankun)(C;-Cg-ankun),
ranoreH, C;-Cs-ranorenankui, -O-(C,-Cgs-ranorenankun), -CN, -NO,, -CHO, -CO-
(C1-Cs-ankumn), -COOH, -COO-(C,-Cs-ankun), -O-CO-(C,-Cg-ankun), -CO-NH,, -CO-
NH(C,-Cgs-anxmn), -CO-N(C,-Cs-ankun)(C,-Cg-anxuin), -NH-CO-(C,-Cg-ankuin), -
N(C,-Cg-ankun)-CO-(C;-Ce-ankun), -SO,-NH;, -SO,-NH(C;-Cs-ankun), -SO,-N(C;-
Cs-anxun)(C,-Cg-ankun), -NH-SO;,-(C-Cg-ankun) u -N(C;-Cg-ankun)-SO,-(C;-Cg-
ankm). [IpefnodTHTeNbHO, ecii Kaxabii R* HesaBucHMO BBHIGpaH U3 TPy,
BrJrovaromen C-Cg-ankun, -OH, -O(C,-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-0O(C,-Cs-ankun), -SH, -S(C,-Cs-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cg-ankun), rajgoren, C;-Cg-ranorenankuiu, -O-(C,-Cs-
rajgoreHanakmi) u -CN.

B nBanuaTth 4eTBEPTOM BAPHAHTE OCYILIECTBJECHUS KaXKIbII R* HesaBucumo
BbIOpan u3 rpynnsl, Bkiaogarmei -OH, -O(C,-Cs-ankun), -SH, -S(C;-Cg-ankuin), -

NH;, -NH(C,-Cs-ankun), -N(C,-Cg-ankun)(C,-Cg-ankun), ranores, -CF;, -CN, -NO,, -
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CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cs-ankun), -O-CO-(C,-Cs-ankun), -
CO-NH,;, -CO-NH(C,-Cs-ankuin), -CO-N(C;-Cg-ankun)(C,-Cs-ankuin), -NH-CO-(C,;-
Cs-anxun) u -N(C,-Cs-ankun)-CO-(C,-Cg-ankmn). [IpeanouTuTenbHo, €Cliu Kaxabli
R* uesaBucumo BeIGpan u3 rpymmsl, BKmodaomei -OH, -O(C;-Cg-ankun), -SH, -
S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -N(C,-Cg-ankun)(C,-Cs-ankum), rajorex, -
CF3 u -CN.

B nBanmaTth 4eTBEpPTOM BapHaHTE OCYIIECTBJIEHUSI B COOTBETCTBHHU C
IPUBEXCHHBIMH BbIIIE ONMPEAENCHUSIMA OCOOEHHO MPeANOYTHTENbHO, eciin R* BriGpan
u3 rpynmnsl, BkIwdawmen -O-(Co-Cy-ankunen)apun, -O-(Co-Cy-ankunaeH)rerepoapu,
-S-(Cy-Cy-anxunen)apui, -S-(Co-Cy-ankunen)rerepoapui, -NH-(Co-Cs-ankunen)apu,
-NH-(Cy-C4-ankunen)rerepoapui, -N(C,-C4-ankun)-(Co-Cy-ankunen)apui, -N(C,-Cy-
ankun)-(Co-Cy-ankunaeH)reTepoapuil, apuil U TeTepoapuli, rie apuiIbHbIN (ParMeHT,
copep Kaluics B MIOO0OH U3 YKa3aHHBIX BBIIIE IPYII, F€TePOAPHIbHBINA pparMenT,
copep Kaluics B TIOO0OH U3 YKa3aHHBIX BBIIIE IPYII, YKa3aHHBIA apyl U YKa3aHHBIN
reTepoapuil Kaxablii HeoOs13aTeNbHO 3aMeleH OHOM uinu Oonee (HampuMmep, OIHOM,
neyms unu Tpems) rpynnamu R*?. Eme Gonee npexmourutensHo, ecnu R* Beibpan u3
rpynmnel, Bkiaovawmei -O-apui, -O-rerepoapui, -S-apuin, -S-rerepoapui, -NH-apun,
-NH-rerepoapun, -N(C-Cy-ankun)apui, -N(C-Cs-ankun)rerepoapui, apui u
reTepoapul, rae apuiIbHbIA (parMeHT, coaepKamuiicss B 1000 U3 yKa3aHHBIX BbILIE
IPYII, FeTepoapuIbHbIN (parMeHT, COepIKALIUICs B IOOON U3 YKa3aHHBIX BbIIIE
IPYII, YKa3aHHBIA apHJI U YKA3aHHBIM IreTepoapuil Kakblii Heo0sS3aTeIbHO 3aMeleH
onHO# unu Oojnee rpynnamu, HezaBucumo BboiOpaHHbIMHU U3 Ci-Cg-ankuna, C,-Ce-
ankenuia, C,-Cg-ankununa, -OH, -O(C,-Cs-ankun), -O(C,-Cg-anxunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cs-ankmn), -NH;,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cs-ankun), ragorena, C,-Cg-ranorenankuna u -CN. Eme 6onee
npennouTHTENbHO, ecnu R* BeIGpan u3 rpynmel, Brmouaromeil -O-denu, -O-
retepoapul, -S-penun, -S-rerepoapun, -NH-dpenun, -NH-rerepoapun, -N(C;-Cy-
ankun)penmn, -N(C-Ci-ankun)rerepoapun, GeHUN u reTepoapuli, rue yKkasaHHbIH
reTepoapuil WM reTepOoapulIbHbIA (PParMEeHT, CONep KAIUICS B OO0 U3 YKa3aHHBIX
BBIIIE TPYIII, MPEACTABISAET COO0H S- niu O-4JIeHHBII MOHOLIUKJINYECKUN TeTepoapu,
comepxamuil 1 unm 2 KOJNBIEBBIX TETEPOATOMA, HE3AaBUCUMO BBIOPAHHBIX U3
KHCJIOPOJa, a30Ta U Cephl (OCTAIBbHBIMHU KOJIBL[EBBIMU aTOMaMH MOHOLUKJINYECKOTO

reTepoapuiia siBJISIFOTCS aTOMBI YIJiepoia), U rae JONMOJHUTENbHO (eHUIbHBIN
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dparmMeHT, conepskamuiicsa B M000H U3 YKa3aHHBIX BbILIE TPYIII, T€TEPOAPUIbHBIN
dparmMeHT, conepskamuiicsa B M000H U3 YKa3aHHBIX BbILIE TPYII, YKAa3aHHBIH GEHUT U
yKa3aHHBIHA reTepoapui Kaxkablil HeoOs3aTeIbHO 3aMelleH OJHON uiau Oosee
rpynnamu, HezaBucumo BeiOpaHHbIME U3 Ci-Cg-ankuna, C,-Cs-ankenuna, C,-Ce-
ankunuia, -OH, -O(C,-Cg¢-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-
Cs-ankun), -SH, -S(C,-C¢-ankun), -NH,, -NH(C,-Cs-ankuin), -N(C;-Ces-anxun)(C;-Ce-
ankun), ranorena, C;-Cg-ranorenankuna u -CN. Emie OoJjiee npeanouTUTENbHO, €CIU
R* o6o3nauaer -O-denn.

B 1BajaLaTh Y€TBEPTOM BapPUAHTE OCYIecTBICHNst R° BBIOPAH U3 IPYIIIILL,
BrJtrovaromnei -NH,, -NH(C-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cs-ankun), -NO, u
BOZOPOJ, TZie aJKIIbHBINA Pparment, cogepkamuiics B ykazaHHOM -NH(C,-Co-
aJIKuJjie), U OOWH WM 00a aJKUJIbHBIX (pparMeHTa, comgepskamuecs B ykazanHoMm -N(C-
Cs-ankun)(C,-Cg-ankuie), kaxablii He00sA3aTENBHO 3aMelleH OOHOU unu bonee
(HampuMep, OMHOM, ABYMS WJIH TPEMsi) TPyIaMu, He3aBUCHUMO BbIOpPaHHBIMU K3
ranorena, -CF3, -CN, -NO,, -NH;, -NH(C,;-Cg-ankmin), -N(C;-Cg-ankmn)(C,-Cs-
ankun), -OH, -O(C,-Cs-ankun), -SH, -S(C,-Cs-ankmn), kapOouukinia u
reTepOUKIINIIA, TAe YKa3aHHBIH KapOOLMKIIMII U YKa3aHHBIM MeTePOIUKIIHI KasKIbIi
Heo0s3aTeNbHO 3aMellleH OAHON uiu Oosiee (HarpuMep, OAHOM, IBYMS HIJIM TPeMs)
rpynmnaMu R IIpennodTuTenbHO, €CIu R’ BBIOpaH U3 rpynimsl, BkiIrovaomen -NH, -
NH(C,-Cs-anxun), -N(C-Cs-ankun)(C;-Cg-ankun) u -NO,, rae ankuibHbIii GparMeHT,
comepxamuiics B ykazanHoM -NH(C,-Cg-ankuse), u oquH uian 00a ajlKuJIbHbIX
dbparmenTa, conepskamuecs B ykazaHHOM -N(C;-Cg-ankun)(C-Ce-ankuine), Kaxabii
Heo0s3aTeNbHO 3aMelleH OAHON min OoJsiee (Hampumep, OAHOH, IBYMs HIJIH TPEMS)
rpynnamu, He3aBUCUMO BbiIOpaHHbIMU u3 rajioreHa, -CFs, -CN, -NO,, -NH,, -NH(C;-
Cs-ankun), -N(C-Cg-ankun)(C;-Cg-ankmn), -OH, -O(C,-Cg-anxuin), -SH u -S(C,-Cs-
ankmn). Bonee mpeamoututensho, ecin R BeiGpan us -NH,, -NH(C -Ce-ankuin), -
N(C,-Cg-ankun)(C,-Cs-ankun) u -NO,. Enie Oosee npeanoYTUTENBHO, €CITU R’
BbIOpaH u3 rpynmsl, Bkiarodaromei -NH,, -NH(C-Cg-ankun) u -N(C-Cs-ankun)(C-
Ce-ankun). Eme Gonee npexmoururensHo, ecnu R o6o3nadaer -NH(C-Cq-ankmun).
Ee Gonee mpeamouTuTenbHo, ecan R’ o6osnagaer -NH-CH,CH,CH,CHj.

B nBanuarth 4eTBEPTOM BAPHAHTE OCYILIECTBJECHUS KaXKIbI R’! HesaBucumo
BbIOpan u3 rpynmbl, Bkiarouammeit Ci-Ce-ankun, C,-Cs-ankenmn, C,-Ce-ankuHu, -

OH, -O(C,-Cs-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-Cg-ankunen)-O(C,-Cgs-ankmin),
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-SH, -S(C,-C¢-ankun), -NH,, -NH(C,-Cs-ankumn), -N(C;-Ce-ankun)(C;-Ce-ankmn),
ranoreH, C;-Cg-ramorenankui, -O-(C,-Cs-ranorenankun), -CN, -NO,, -CHO, -CO-
(C,-Cs-ankumn), -COOH, -COO-(C,-Cs-ankun), -0O-CO-(C,-Cg-ankun), -CO-NH,, -CO-
NH(C;-Cs-ankmn), -CO-N(C,-Cs-ankun)(C-Ces-ankun), -NH-CO-(C,-Cg-ankun), -
N(C,-Cg-ankun)-CO-(C;-Cg-ankun), -SO,-NH;, -SO,-NH(C,-Cg-ankun), -SO,-N(C; -
Co-anxun)(C-Ce-ankun), -NH-SO,-(C-Cg-ankun) u -N(C;-Cg-ankun)-SO,-(C;-Ce-
ankmi). [IpefnodTHTeNbHO, ecii Kaxabii R He3aBUCHMO BBHIOpAH U3 IPYIIIbL,
Brtovaromnen C-Cg-ankun, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-C4-ankun), -SH, -S(C,-Cg-ankmn), -NH;,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoren, C;-Ce¢-ranorenankuiu, -0-(C,-Cs-
rajgoreHaaki) u -CN.

B 1BajauaTh 4€TBEPTOM BapHaHTe ocyiecTsieHnst R® BbIGpaH U3 rpymimsl,
BKJrogaromen Bogopon, C-Ce-ankmn, C,-Cg-ankenun, C,-Cg-ankunmn, -OH, -O(C; -
Cs-ankun), -O(C-Ce-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C;-
Cs-ankun), -NH;, -NH(C,-Cg-ankmin), -N(C;-Cg-ankmn)(C,-Cg-ankuin), rajmores, C;-
Cs-ranorenankui, -O-(C;-Cg-ranorenankmn), -CN, -NO,, -CHO, -CO-(C;-Cs-ankun),
-COOH, -CO0O-(C,-Cs-ankun), -0-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C,-Cq-
ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C;-Cs-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH,, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(Ci-Ce-ankun), -NH-SO,-(C-Cs-ankun) u -N(C;-Cg-ankun)-SO,-(C1-Ce-
ankun). IlpennoururenpHo, ecau R® BbIOpaH M3 TPyIIbl, BKIKOYatImeid sogopon, Ci-
Cs-ankun, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C;-
Cs-ankun), -SH, -S(C,-C¢-ankun), -NH,, -NH(C-Cs-ankun), -N(C,-Cg-anxun)(C;-Cq-
ankun), ranoreH, C,-Cg¢-ranorenankuin, -O-(C,-Cs-ranorenankuin) u -CN. bonee
MPEANOYTUTEIBHO, €CIIH RS 0603HauaeT Bonopon uiau C,-Cy-ankun. Eme Gonee
npexmouTHTeNbHO, eciu R® 0603Hauaer Bogopox.

B cooTBeTCTBUU ¢ ABAAIATh YETBEPTHIM BAPHAHTOM OCYINECTBIEHUS
coenuHeHueM popmyibl (Ia) MOKET ABISITbCS, B YaCTHOCTH, COeTUHEHUE 000N U3

ciaenyromux Gopmys wiu ero GapManeBTHYECKH MPUEMIIEMas COJb, WU COJIbBAT:
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Hactosimee nzo0pereHne Takke OTHOCUTCS K coenuHeHuro Gopmynsl (1a),
OTpeAeIEHHOMY B JBaJLIaTh Y€TBEPTOM BapHUAHTE OCYIIECTBICHUS, HJIH €ro
(dapmaneBTHUECKH MTPUEMIIEMOH COJIU, HIJIM CONbBATY, MPEeAHA3HAYCHHOMY IJIs
NPUMEHEHHUs B KaUeCTBE JIEKAPCTBEHHOrO cpeacTBa. HacTosmee n3odpereHne Takxe
OTHOCHUTCS K (papMalleBTHYECKON KOMIO3UIUH, COAEPIKALIed YKa3aHHOE COeIHHEHNE
dbopmyinsl (Ia) win ero ¢papmManeBTUUECKU MPUEMIIEMYIO COJIb, HJIU COJIBBAT, U
(dapmManeBTUUECKU MPUEMJIEMbI HHEPTHBIN HanoJHUTENb. KpoMe TOro, HacTosiee
n300peTeHne OTHOCUTCS K YKa3aHHOMY coenuHeHuto ¢popmydsl (Ia) unu ero
(bapmMaieBTUUECKU IPUEMJIEMON COJIU, UJIM COJIbBATYy, WK (apMaleBTUYECKON
KOMITO3HMIMHU, COAepKaliel Tr0oe U3 YKa3aHHBIX BbIIIE BEMECTB U (apMaleBTHIECKU
IPUEMJIEMBbIIl HHEPTHBIN HAIOJHUTENb, AJIsI IPUMEHEHUS ISl JIeYeHUs NN
npeaynpexaeHus 3a00aeBaHus UK HapyIIeHus, B kotopom yuacteyeT NKCC
(mpeanmoyTuTeNbHO 3a00J€BaHUS UK HapyweHus, B kKoTopoM yyactByeT NKCC1),
BKJIFOYasi, B YaCTHOCTH, JIOObIe KOHKPETHBIC 3a00JIeBaHN/HAPYIIEHUS], YKa3aHHbIE B
HacTosimeM onucanuu. Hacrosimee nzo0pereHne Takke OTHOCUTCS K IPUMEHEHUIO
yka3zaHHOro coequHeHus: Gpopmyinsl (Ia) unu ero papmaneBTUYECKN MPHEMIEMOH
COJIM, UJIA COJIbBATA JJIsl PUTOTOBJIEHHS JIEKAPCTBEHHOTO CPEICTBA JUIS JICUCHUS HIIH
npeaynpexaeHus 3a00neBaHus UK HapyIeHus, B kotopoM ydactsyeT NKCC
(mpeanmouTuTeNnbHO 3a00N€BaHUS UK HapyweHus, B koTtopoM yyacteyeT NKCC1),
BKJIFOYasl, B YaCTHOCTH, JIOObIe KOHKPETHBIE 3a00IeBaHNA/HAPYIIEHUs, YKa3aHHbIE B
HacTosmeM onucanuu. Kpome Toro, HacTosimee N300peTeHUEe OTHOCHUTCS K CIIOCO0y
JeYEHUs WU MPEeAYNPEeKAEHHS 3a00€BaHNS UM HAPYIIEHUs, B KOTOPOM y4acCTBYeT

NKCC (nmpennoutuTenbHO 3a001€BaHUs WIN HapYLIEHHS, B KOTOPOM Y4acCTBYET UIIU
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NKCC1), Bkiroyasi, B 4aCTHOCTH, JIOObIe KOHKpEeTHbIE 3a00IeBaHNs/HAPYIIEHNUS,
yKa3aHHBIE B HACTOSILIEM ONMHCAHUHU, KOTOPBIH BKJIIOYAET BBEJCHNE HYKIAIOEMYCs B
3TOM CyOBeKTY (IPEANOYTUTENBHO YeNIOBEKY) coeqnneHus popmyisl (la),
ONpPEeAEeIEHHOrO B ABAALIATh YETBEPTOM BapUAHTE OCYIIECTBIEHUS, UJIU €ro
dapmaLeBTHYECKN IPUEMIIEMON COJIM, WU COJIbBATa, NN (apMaleBTHIECKON
KOMITO3HMIMH, COAepKallel 1ro00e U3 yKa3aHHbBIX BbIIIE BEUIECTB B KOMOMHALUHU C
(dapmaneBTUYECKH TPUEMJIEMbIM UHEPTHBIM HanoJHuTeseM. CleayeT MOHUMATh, YTO
B COOTBETCTBHH C 3THM criocoOom coenunenue popmyssl (Ia) unu ero
(apManeBTUYECKH TPUEMIIEMYIO COJIb, UJIU COJIBBAT, WU (papMarieBTUIECKYIO
KOMITO3HIIUI0 HEOOXOAUMO BBOJUTH B TEPANEBTHUYECKHU 3(P(PEKTUBHOM KOJIUYECTBE.

B nBapnaTh mATOM BapHaHTE OCYIIECTBIEHUs coenuHeHueM Gopmysl (1)
SIBIIIETCS] coequHeHne cienyromei gopmynsl (Ia) wim ero ¢papmaneBTUUECKH

npuemiemas CoJib, UJIh COJIbBAT!

R2
R! R®
R® R*
R5
(la)

B KOoTOpoii R' siBIIsteTCS TaKkMM, Kak onpexeneHo Huxe, u rae B opmye (Ia)
APyrue rpymibl U NepEeMEHHbIE, BKJIKOYas, B YaCTHOCTH, R’ R’, R R’ u R, umeror
TaKWe K€ 3HAUEHUS, BKJIIOUasi TAKME JKe MPEANMOUYTHTEIbHbIC 3HAYSHUSI, KaK
OMKCAHHbIE U ONPEeJICHHBIE BbIIIE B HACTOSIIIEM H300pETEHUH sl COeMHEHHUS
dopmynsr (I).

B 5TOM ABaALATh MATOM BapHaHTe ocyiecTsienus R' o6osuauaer -(C,-Cy-
anKujeH)-S-rereporukin, npeanodtutebHo -(Ci-Cy-ankunen)-S-retepoapun
(Takoit kak, Hanmpumep, -CH,-S-retepoapmi), rune reTepoOUUKIUIBHBIN (ParMeHT,
conepskamuiics B ykazaHnHOM -(C1-Cy-ajkuiieH)-S-reTepouukiuie, uiu
reTepoapuiibHbIil pparmMeHT, cogepxkamuiics B ykazannom -(C;-Cy-ankunen)-S-
rerepoapuiie uin B ykazanaoMm -CH,-S-rerepoapuine, HeoOsA3aTe1bHO 3aMeIleH OJHON
win Oosee (HampuMep, OJAHOM, ABYMsI MJIM TPEMsl) TPYIIaMH, HE3aBUCHMO
BeIOpanHbIMHU U3 C1-Cs-ankuna, C,-Ce-ankenuna, C,-Ce-ankununa, ramorena, C-Ce-
ranorenankuia, -CN, -NO,, -NR'"HR'"), -OR"), -S(R'), -SO;H, xapGouuknuna u

reTeponukInaa. KoHkpeTHble mpuMepbl Takux rpymn R' BkmouaoT
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COOTBETCTBYIOIIME rPYIIbl R', comepikariiecs B COSANHEHNSX, OMICAHHBIX B
paszerne, MOCBSLIEHHOM NPUMEpPaM.

B nBanmuaTh mecTom BapuaHTE OCyLIeCTBJIEHHs coequHeHueM Gopmysl (1)
ABJIsieTCS coennHeHune cuenyroei gopmynsl (Ia) nunu ero papmanesruyecku

npuemiemas COJib, UJIX COJIbBAT:

R2
R! &
R® R*
R5
(Ia)

B KOTOpoii R' siBIsteTCst TAKMM, Kak ompexeseHo Huxe, u rae B opmyue (Ia)
Ipyrue rpynmnel U NEPEeMEeHHbIE, BKIIIOYasi, B YACTHOCTH, Rz, R3, R4, R’ u R(’, AMEIT
TaKue K€ 3HAUEHUs, BKJIIOYasi TAKHE JKe MPEAMOUYTHTEbHbIE 3HAYEHUS, KaK
OTMHUCaHHBIE U ONPEIeICHHbIE BbIlIE B HACTOSINEM H300pPETEHUH IJIs1 COeTUHEHUS
dopmynsr (I).

B 5TOM ABajLATh LIECTOM BapuaHTe ocymectsiaeHns R oGosnagaer -(C1-Cy-
ankuineH)-0-(Cy-Cy-ankunen)kapOounkiui, npeanouarutenbHo -(C;-Cy-ankunen)-0-
(Co-Cy-ankunen)pennn (Takoit kak, Hanpumep, -CH,-O-dpenun unu -CH,-O-CH;-
denmn), rae KapOOUUKIUIBHBIA pparMeHT, conepskamuiics B ykazanHOM -(C1-Cy-
ankuyeH)-0-(Co-Cy-ankunen)kapOouukauie, win GeHUIbHbIH GParMeHT,
coaepxamuiics B ykazanHoM -(C,-Cy-ankunen)-0-(Cy-Cy-ankunen)penune (uim B
ykazaHHOM -CH,-O-¢penune unu -CH;-O-CH;-denune), HeoOsA3aTeIbHO 3aMeElIEH
OIHO¥ unu Oojee (HarpuMep, OAHOM, ABYMsI UM TPEMS) TPYIINIAMHU, HE3ABUCUMO
BeIOpanHbIMU U3 C1-Cs-ankuna, Cy-Ce-ankenuna, C,-Ce-ankununa, rajorena, C-Ce-
ranorenankuia, -CN, -NO,, -NR"MHR'"), -OR™), -S(R'), -SO;H, kapGouuknuia u
reteporukiia. KOHKpeTHble mpuMepsl Takux rpymm R' BkmodaoT
COOTBETCTBYIOIIHE IPYIIbl R', comeprkalmecs B COeHHEHNSX, OMUCAHHbIX B
pasnese, MOCBSIIIEHHOM MPUMEPAM.

B nBanuaTth cenbMOM BapUaHTE OCYLIECTBIEHUs coequHeHneM Gopmyis (1)
SIBIIIETCS] coequHeHne cienyromei ¢gopmyisl (la) mim ero ¢papmaneBTUUECKN

npuemiiemMas COJib, UJIK COJIbBAT!
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R2
R! R®
R® R*
R5
(Ia)

B KoTOpoii R' siBisieTcst TakuM, Kak onpexesieHo Huxe, u rae B opmyie (Ia)
Ipyrue rpymnmnel U NEPEMEHHbBIE, BKJIIOYasi, B YACTHOCTH, Rz, R3, R4, R’ u RG, HUMEIOT
TaKWe )K€ 3HAUCHUSsI, BKIIFOUAsl TAKUE JKE MPEAMOUYTHTEIbHbIC 3HAYEHHUsI, KaK
OTMCAHHBIE U ONPENICICHHBIE BbIIIE B HACTOSIIEM HU300PETEHUHN JJIsI COETUHECHUS
dopmynsr (I).

B 5TOM ABaALATh CEAPMOM BapuaHTe ocyimecTBienus R o6osuauaer -(C1-Cy-
aJKHMJICH )FeTePOLHKINII, npeanouTutensHo -CH,y-reTeponukiami, raoe
reTepOLUKIUIbHBIN (parMeHT, conepskamuiics B ykazanHoM -(Ci-Cy-ankunen)-
reTepoLUKIuiIe WK B ykazaHHoM -CH,-rereponuknmie, HeoOs13aTENIbHO 3aMeLIeH
onHOM unu Oonee (Hampumep, OAHON, ABYMsS WJIM TPEMSs) TPYIIIaMHU, HE3aBUCUMO
BeiOpanHbIMHU U3 C-Cg-ankuna, C,-Cgs-ankenuna, C,-Cq-ankununa, ramorena, C-Ce-
rangorenankuia, -CN, -NO,, -NR'"HR'"), -OR"), -S(R'), -SOsH, xapGouuknuna u
reTepoLuKIuia. [ 'eTeponuKINIbHBIM (PArMEHTOM MOJXKET SIBIATHCS, HaIIpUMeEp,
reTepOLUKIIOATKIII (Takol Kak, HanpuMep, MUPPOJUINHUI, TUIEPUTUHUI,
NUNepasuHUI WIK MOPQOIHHIIT), TETEPOLHUKIOANKEHHU (TaKOH Kak, HaIpumep,
TeTparuAPONHPUANHII) MK TeTepoapun. KoHKpeTHbIe mpuMepsl Takux rpymm R’
BKJIFOYAIOT COOTBETCTBYIOLINE IPyImbl R', comepkaimecs B COeNHHEHNUSIX,
OMHUCAHHBIX B pa3jelie, NOCBIIIEHHOM IIpUMepaMm.

B nBanmaTh BOCBMOM BapuaHTE OCYLIECTBJIEHHS coenrHeHneM Gopmynsr (1)
SIBJIIETCS] coequHeHne cienyromei gopmynsl (Ia) win ero ¢papmaneBTUUECKH

npuemiemas COJib, UJIh COJIbBAT!
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B koTopoii R' 06o3nagaer -COOH, B koTopoii R’ 06o3nauaer -SO,-NH,, B
xotopoii R* o6o3nauaer rpynny R*, B kotopoii R’ 0603Hauaer rpynmy R, B koTopoii
R o6o3nauaer -NH,, u rae B hopmysne (Ia) apyrue rpymmel u mepeMeHHbIE, BKIOYAS,
B wactHocTH, R, R* i R®, umeroT Takue xe 3HaueHHs, BKIKOYAs TAKHE Ke
NPEeANOYTUTENIbHbIC 3HAUEHHs], KAK ONMHUCAHHbIE U ONpeAeeHHbIE BbIIIE B HACTOSIIEM
uzoOperenuu aisi coenuHenust Gopmyas (I).

B nBaanarth AeBATOM BapHaHTE OCYLIECTBIEeHHUs coenquHennem ¢popmys (1)
SABJISIETCS cCOeAuHeHue ciuenyommei Gopmyns (Ia) win ero papmaLeBTHISCKU

npuemiemas COJib, UJIU COJIbBAT!

RZ
R! R®
R® R*
R5
(la)

B koTopoii R' 06o3nagaer -COOH, B koTopoii R’ o6o3nauaer -SO,-NH,, B
xotopoii R* o6o3nauaer rpynny R*, B kotopoii R’ 0603xauaer rpynmy R, B koTopoi
R o6o3nauaer -NH-CH,CH,CH,CH3, u rae B dopmyne (Ia) apyrue rpymms u
IepEMEHHbIE, BKJIIOYasi, B YaCTHOCTH, Rz, R* u R6, HMEIT TAKUE XK€ 3HAUCHUS,
BKJIFOYAsl TAKUE JK€ MPENNOYTUTEIbHbIC 3HAUYCHUSI, KAK ONMMUCAHHBIE U OTPEIeICHHbIE
BBIIIE B HACTOSAIIEM H300peTeHun ans coenuHeHus Gopmyis (1).

B TpunuaTom BapuaHTe ocymecTBiIeHHus coenuHeHneM Gopmyisl (I) sBusercs
coenuHeHue ciaenyroueit Gopmynsl (Ia) unu ero papmaneBTHUECKH TpUeMIeMas COJib,

HUJINn COJIbBAT:

R2
R! R®
R® R*
RS
(Ia)

ol .03
B KoTOopoit R o6o3naudaer -COOH, B koTopoii R” o6o3nadaer -SO,-NH;, B
S 4 o DS 5 o
xoTopoii R* o6o3nauaer rpynny R™, B koTtopoii R’ o6o3nauaer rpynny R?, B koTopoii
5
R™ o6o3nauaet -NO,, u rne B popmyne (Ia) npyrue rpymnimbl 1 nepeMeHHbIE, BKIOYAs,

2 p4 6
B yacTHOoCcTH, R, R*® u R”, UM€IOT Takue ke 3HaUEHMs], BKIIOUasl TAKHE KE
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NPEeANOYTUTENbHbIE 3HAUCHHS, KaK ONMMCAHHBIE U OINpeeIeHHbIE BBIIIE€ B HACTOSAIIEM
nzoOperenun ans coenuHeHus: Gopmyasl (I).

B Tpuauare nepBoM BapuaHTE OCYLIECTBIECHUS coenuHeHueM Gopmysl (I)
SBIIIETCS coequHeHne cuenyromei ¢opmyinsl (Ia) nam ero ¢papmanesTudecku

npuemiemas COJib, UJIX COJIbBAT:

RZ
Rl R®
RS R*
RS
(Ia)

B koTOpoii R' 0603mauaer -COOH, B kotopoii R’ 06o3nauaer -SO,-N=CH-
N(CH3),, B kotopoii R* 06o3nauaer rpynny R*, B koTopoii R” 06o3Hauaer rpymmy
R™, B kotopoii R’ 0603uauaer -NH,, u rae B popmyne (Ia) apyrie rpymisl u
NEPEMEHHBIE, BKJIIOYasi, B YaCTHOCTH, Rz, R* u R6, UMEIOT TAKUE K€ 3HAUCHUS,
BKJIFOYAs TAKHE )K€ MPEANOYTUTENIbHbIE 3HAUEHHS, KaK ONMUCAHHBIC U ONPEIeICHHbIE
BBILIIEe B HACTOSIIEM u3o0pereHnu st coequnenusi popmysl (1).

B Tpuanate BTOpoM BapHaHTe OCyIleCTBJIeHUs coequHeHueM ¢popmy sl (I)
SIBIIIETCS] cCOequHeHne cienyromei ¢opmyinsl (Ia) wim ero ¢papmanesTudecku

npuemiemas COJib, UJIN COJIbBAT:

RZ
R! R®
R® R*
R5
(Ia)

B koTOpoii R' 0603Hauaer -COOH, B koTopoii R’ 06o3nauaer -SO,-N=CH-
N(CH3),, B kotopoii R* 0603nauaer rpynny R*, B koTopoii R’ 0603Hauaer rpymmy
R, B koTopoii R’ o6o3nauaer -NH-CH,CH,CH,CHs, u rae 8 popmysne (Ia) apyrie
rPynnbl ¥ NEPEMEHHBIE, BKIIIOYasl, B YACTHOCTH, Rz, R*u R(’, UMEIT TAKUE KE
3HAYCHUS, BKIIFOYAsi TAKHE YK€ MPEANOYTHTEIbHbIC 3HAUEHUs, KaK OTIMCAHHBIE U
OTpeaesIEeHHBIEC BBIIIE B HACTOsIEM H300peTeHnn 1iist coequaeHus ¢popmyasl (I).

B Tpuauare TpeTbeM BapuaHTE OCYIIECTBICHUsA coequHeHueM Gpopmysl (1)
SBIIIETCS] coequHeHne cienytomei gopmyisl (la) mim ero ¢papmaneBTUUECKN

npuemiiemas COJib, UJIM COJIbBAT!
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R2
R! R®
R® R
R5
(Ta)

B KOTOPOIi R! 06o3nauaer -COOH, B xoTopotii R? 0603na9aer -SO,-N=CH-
N(CH3),, B kotopoii R* 0603nauaer rpynny R*, 8 koTopoii R® 0603nauaer rpymmy
R, B koTopoii R’ 0603nauaer -NO,, u rae B popmyune (Ia) apyrie rpymms u
MEPEMEHHBIE, BKJIIOYasi, B YaCTHOCTH, Rz, R* u R6, UMEIT TAKUE K€ 3HAUCHUS,
BKJIFOYAsT TAKUE K€ MPENNOYTUTEIbHbIE 3HAYEHHUS, KaAK OMMCAHHbBIE U OTIPEeICHHbIE
BBIIIIe B HACTOsIIEeM u3o0pereHuu st coequnenusi popmysr (I).

B Tpuanate yeTBepTOM BapuUaHTE OCYLIECTBICHUS coenuHeHueM Gpopmysl (1)
SIBIIIETCS] coequHeHne cneayromei gopmynsl (Ia) win ero ¢papmaneBTUUECKH

npuemiemas COoJib, UJIh COJIbBAT!

R2
R! R®
R® R*
R5
(la)

B koTOpoii R' 0603Hauaer -COO-CHj3, B kotopoit R® o6osnauaer -SO,-NH,, B
KOTOpOM R* o6o3Hauaer rpynmy R* B KOTOpO# R’ o6o3Hauaer rpynny R B KOTOpOM
R™ o6o3nauaer -NH,, u rae B opmysne (Ia) apyrue rpymmmsl u nepeMeHHbIE, BKIOYAS,
B HaCTHOCTH, Rz, R*u R6, UMEIOT TaKHe K€ 3HaYEHUs, BKIIOYas TaKUE Ke
NpEeANOYTUTEIbHBIE 3HAUCHUS, KAK ONMCAHHBbIE U ONpPEeJeHHbIC BbILIE B HACTOSIIEM
uzobperenun ajs coenuHenus popmysl (I).

B Tpuauate nsaToM BapuaHTe OCYLIECTBIEHHS coennHeHneM Gopmynsr (1)
SIBIIIETCS] coequHeHne cienyromei gopmynsl (Ia) wim ero ¢papmaneBTUUECKH

npuemiemas COJib, UJIh COJIbBAT!
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B koTopoii R o6o3nagaer -COO-CHs, B koTopoii R’ o6o3nauaer -SO,-NH,, B
xotopoii R* o6o3nauaer rpynny R*, B kotopoii R’ 0603Hauaer rpynmy R, B koTopoii
R o603nauaer -NH-CH,CH,CH,CHs, u rae B dopmyne (Ia) apyrue rpymisl u
nepeMeHHbIe, BKIouas, B yactHoctH, R”, R* u R®, umeroT Takue xe 3HaueHus,
BKJIFOYAsl TAKUE JK€ MPENNOYTUTEIbHbIC 3HAUCHUS, KAK ONMHUCAHHBIE U OTNpPEIeICHHbIE
BBILIE B HACTOsIIIEM M300peTeHun st coequneHus Gpopmyasl (I).

B Tpuauate mecToM BapuaHTe OCYyINeCTBIeHUs coenuHeHuneM Gpopmybl (I)
ABJISIETCS coefuHeHue ciuenyroei popmyasl (Ia) unm ero papmaneBTuuecku

npuemiemas COJib, UJIU COJIbBAT!

R2
R! R®
R® R*
R5
(la)

B KoTopoii R' 06o3nagaer -COO-CHs, B kotopoii R’ o6o3nauaer -SO,-NH,, B
xotopoii R* o6o3nauaer rpynny R*, B kotopoii R’ 0603Hauaer rpynmy R, B koTopoii
R o6o3nauaer -NO,, u rae B opmye (Ia) apyrue rpymmsl U mepeMeHHbIE, BKI0OUAS,
B YaCTHOCTH, Rz, R* u R6, HMEIOT TaKHUE K€ 3HAYEHUS, BKJIIOYAsl TAKUE K€
IpEeANOYTUTENIbHbIE 3HAUEHHS, KaK ONMMCAHHBIE U OINpeJleIeHHbIE BhIIIE€ B HACTOAIEM
uzo0perenuu aisi coenuHenust Gopmyasl (I).

B TpuanaTe cenbMOM BapuaHTe OCYyINEeCTBIEHUs coenuHeHueM Gopmyasl (I)
SABJISIETCSl coefnHeHue cuenyroieil popmyns (Ia) unu ero papmaneBTuyecku

npuemiemas COJib, UJIK COJIbBAT:

R2
R! R®
R® R*
R5
(la)

B KOTOPOW R! 0603HauaeT -COO0O-CH;, B xoTopoii R? 0603nauaer -SO,-N=CH-
N(CHj3),, B xoTopoit R* o603nauaer rpynmy R*? 8 koTopoit R’ o6o3nauaer rpymmy
R™, B kotopoii R’ 06o3uauaer -NH,, u rae B popmyne (Ia) apyrie rpymimsl u

2 4 6
nepeMeHHbIe, BKIOYasi, B 9acTHOCTH, R°, R* 1 R”, uMeI0T Takue xe 3HaYeHus,
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BKJIFOYAs TAKHE )K€ MPEANOYTHTEIbHbIE 3HAUEHUs], KAK ONIMCAHHbIE U OTPEIeIeHHbIE
BBILIIE B HACTOsIL[EM n300peTeHnu st coequaeHus: popmysl (I).

B Tpuanate BOCbMOM BapHaHTe OCyIlleCcTBJIeHUsA coequHeHneM ¢popmysl (I)
SBIIIETCS coequHeHne cuenyromei ¢opmyinsl (Ia) nam ero ¢papmanesTudecku

npuemiemas COJib, UJIX COJIbBAT:

RZ
R! R®
R® R*
R5
(la)

B KOTOPOW R! 0603HauaeT -COO0O-CH;, B xoTOpoii R? 0603nauaer -SO,-N=CH-
N(CH3),, B kotopoii R* 0603nauaer rpynny R*, B koTopoii R’ 06o3Hauaer rpymmy
R, B koTopoii R o6osnauaer -NH-CH,CH,CH,CHj, u rae 8 popmyune (Ia) apyrue
rPpynnbl ¥ MEPEMEHHBIE, BKIOYas, B YaCTHOCTH, Rz, R*u R(’, HMEIT TAKUE XKE
3HAYEHMS, BKIIFOUYAsl TAKUE YK€ MPEANOYTUTEIbHbIC 3HAUEHUs, KaK OTIMCAHHBIE U
OmpeaesIeHHBIE BIIE B HACTOsIEM H300peTeHnn st coequaeHus ¢popmyasl (I).

B Tpuauare neBATOM BapuaHTE OCYINECTBIEHUsA coequHeHueM Gpopmysl (I)
ABJSIETCS coeAnHeHue ciuenyromei popmynsl (Ia) unu ero papmaueBTHUECKH

npuemiiemas COJib, UJIM COJIbBAT!

RZ
R! R®
R® rR*
R5
(Ia)

B koTOpoii R 0603Hauaer -COO-CHj3, B kotopoii R® o6o3nauaer -SO,-N=CH-
N(CH3),, B kotopoii R* 0603nauaer rpynny R*, B koTopoii R’ 0603Hauaer rpymmy
R, B koTopoii R o6o3nauaer -NO,, u rae B popmysne (Ia) Apyrue rpymmsl u
MEPEMEHHBIE, BKIIOYasi, B YaCTHOCTH, Rz, R* u R6, UMEIOT TAKUE K€ 3HAUCHUS,
BKJIFOUasi TAKUE JKe MPENNOYTHTE IbHbIE 3HAYEHUS], KAK OTIMCAHHBbIE U OTIPeIeeHHbBIE
BBILIIE B HACTOSIIEeM u3o0pereHuu st coequnenusi popmysl (1).

B copokoBom BapuaHTe OCyIiecTBJIeHUs coeauHernueM Gopmyisl (1) susercs
coenuHenue cienyrouieit Gopmynsl (Ib) unn ero papmaneBTUYECKU MpUeMiIeMas COJb,

niIn COJIbBAT!
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RX s
| R*
R® 7
RS
(Ib)

B koTopoii R* 0603mauaer rpynmy R*, B kotopoit R” o6osnauaer rpynny R™, u
rae B popmyine (Ib) npyrue rpynmnsl U nepeMeHHbIE, BKJIIOYasi, B YaCTHOCTH, R*uR",
UMEIOT TaKHE XK€ 3HAUCHUs, BKIIOYAs TAKHE e MPEeATOYTUTEIbHbIE 3HAYEHUS, KaK
OTMCAaHHBIE U ONPEJICICHHbIE BbIIIE B HACTOSIIEM NU300PETEHUHN Ui COETUHECHUS
dopmynsr (I).

B 3TOM COpOKOBOM BapuaHTE OCYIIECTBJICHUS R* BBIOpaH u3 -0-R*, -S-R*!, -
NH-R*!, -N(C,-Cg-anxun)-R*', ranorena (nanpumep, -Cl), kapGonuknmia u
reTepOIUKIINIIA, TAe YKa3aHHBIH KapOOLMKIMI U YKa3aHHBIA MeTePOIIUKIIHI KasKIbIi
Heo0s3aTeNbHO 3aMelleH OAHON nin Oosiee (HapuMep, OTHOM, IBYMS HIIH TPEMs)
rpynmnamu R*. IIpeanouturensuo, ecan R*? Bei6pan us -O-R*', -S-R*', -NH-R*!, -
N(C,-Cg-ankun)-R*', ranorena, kapGouukianna (HampuMep, apria, HKI0ATKIIA N
LUKJIOAJKEHUJIA) U TeTePOLHKINIIa (Hapumep, rerepoapuia, reTepoLuKIOaTKuIa
WJIY TeTePOLUKIOAIKEHNIA), TAe YKa3aHHbIH KapOOLMKIIMII U YKa3aHHBINA
reTepOLUKIINI KaXXAbIH HE00s3aTebHO 3aMelLeH OAHOW uinu 6ojiee rpynnamMmu R*.
bonee npenno4YTUTENBHO, €CIH R* BBIOpaH U3 -O-R“, -S-R“, -NH-R“, -N(C,-Cy4-
ankun)-R*', ranorena, apuiia U reTepoapuia, rae yKasaHHbId apul U yKa3aHHbIN
reTepoapui KaxXablii HeoOs3aTEeIbHO 3aMeLIeH ONHOM uiu Oosee rpymnmnamMu R*?. Eme
Oosiee MPEaMOYTUTETBHO, €CITH R* BbIOpaH U3 -0-R", -S-R*!, -NH-R", -N(C,-Cy-
ankmn)-R*' u ranorena. Eme Gonee npexnoururensto, ecan R* o6oznauaer -O-R*
WJTU TaJIOTEH.

R*! BeIGpan u3 rpymnmel, Brmogaomei -(Co-Cy-ankunen)kapGouuknmi, -(Co-Cy-
ankunes)rerepouukimi, C-Ces-ankmn, Cy-Ce-ankenun u Cy-Ce-aNnkuHuI, rue
KapOOUUKIHIBHBIA (PparMeHT, coaepkamuiics B ykasaHHOM -(Co-Cjy-
aJKHUJIEH )KapOOIUKIINIIE, U TeTEPOLUKIUIbHBIA PParMeHT, COAepIKaIUIiC B
yka3zaHHOM -(Co-Cy-aNKuieH)reTepouKInie, KaKabli He00S3aTeIbHO 3aMeIeH
onHoO# unu Gonee (HampuMmep, OMHOM, AByMs Miu Tpems ) rpymmamu R*? u rae
ykazaHHbIl C-Cg-ankunbHbiil, ykazaHHbli C,-Cg-alKeHUIbHBIN, yKka3aHHbIN Cy-Cg-
AJTKVMHUJIbHBIA, aJKUJIEHOBBIH pparMeHT, conepskamuiicsa B ykazaHHOM -(Co-Cy-

AJKUJIEH)KapOOIUKINIIE, U aIKUJIEHOBBIN (PparMeHT, COAepIKAIUINC B YKa3aHHOM -
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(Co-Cy-ankuneH)reTepoOUHKIINIE, KaXKIbIH HEO0A3aTEIbHO 3aMeleH OOHON uiu boee
(Hanmpumep, OAHOH, ABYMS HJIH TPEMsi) rpymHnamMmu RY. IIpennoyTUTENbHO, €CIIU R*!
BbIOpaH u3 rpynmbl, Bkiarovawmei -(Co-Cy-ankunen)kapOoouuknu, -(Co-Cy-ankuien)-
rerepounkaui, Ci-Ce-ankun, Cy-Ces-ankenun u C,-Ce-ankunui, rue
KapOOUMKIMIbHBIN (parMeHT, coaepxammuiics B ykasanHHOM -(Co-Cy-ankumneH)-
KapOoUMKIInIe, BHIOpaH U3 TPYIIbI, BKIKOYAOLIEH TUKIOATKUI, HUKIOATKEHU U
apuJi, TIe TeTePOLMKIMIbHBIN (parMeHT, cofepskamuiics B ykazanHoM -(Cy-Cy-
AJKHUJICH )F€TePOLMKIIMIIE, BBIOPAH U3 TPYIIIIbI, BKIKOYAKIEH reTepOuKIOANKHUI,
reTepPOLUKIIOATKEHUI U TeTepOoapul, rae KapOOLUUKIUIbHBIN (pparMeHT,
copepxamuiics B ykazanHOM -(Co-Cy-ankuneHn)kapOoUnKInie, U reTepOLKIUIbHbIH
dbparmeHT, coaepxkamuiicss B ykazaHHOM -(Co-Cy-aNKuieH)reTepouuKiInie, Kaxabli
Heo0s3aTeNbHO 3aMelleH OAHON nin Oosiee (HapuMep, OAHOM, IBYMS HIJIH TPEMs)
rpynmnamu R* u rae nononaurensro ykasaunsiii C,-Cg-ankmn, ykazanusiii C,-Ce-
ankeHus, ykazaHHbId Cy-Ce-alIKUHIIL, aJKUJIEHOBBIA (PPArMEHT, CONEPIKALIUNACS B
ykazaHHOM -(Cy-Cy-ankuyieH)kapOOUUKInIe, U aIKIISHOBBIH (parMenr,
conepskamuiicss B ykazaHHOM -(Co-C4-anKkuieH)reTeponuKinie, KasxkIabii
Heo0s3aTeNbHO 3aMelleH OAHON uiu Oosiee (HapuMep, OAHOM, IBYMS HIJIM TPEMs)
rpynmnamu RY. Bonee NPEANOYTUTENbHO, ECIH R* BBIOpPAH M3 TPYIIIBI, BKIKOYAOIIEH
-(Co-Cy-anxunen)apun u -(Co-Cy-ankuieH)rerepoapui, rae apuibHbiid pparMeHT,
coxepxamuiicst B ykazanHoM -(Co-Cy-ankunen)apuie, 1 reTepoapuiibHbId pparMeHt,
conepskamuiics B ykazanHoM -(Co-Cy-ankunen)rerepoapuie, Kaxablii HeoOs3aTenbHO
3aMeleH OHO Hin Gosee (HapuMep, OXHOMN, ABYMsI HIn Tpems) rpymnmamu R*Z, u
r7ie JOMOJHUTEIbHO aJIKUJIEHOBBIN (hparMeHT, coaepskainuiics B ykazanHoM -(Co-Cy-
aJIKUJIeH )apuiie, U aJKUJICHOBBIM (parMeHT, coaepxkamuiics B ykazanHoM -(Co-Cy-
aJIKHJICH)reTepoapuiie, Kakablii HeoOs3aTeIbHO 3aMEelIeH ONHOHM uiu Oomee
(Hampumep, OXHOM, AByMs min Tpems) rpymmamu R*. Emre Gonee npeamnouTuTensHo,
ecim R*! BoiGpan u3 rpymnmsl, Brmouganomeil -(Co-Cy-ankmaen)apun u -(Co-Cy-
aJIKUJICH ))reTepoapull, Tie aprIbHbIN (parMeHT, coaepskamuics B ykazanHoM -(Co-Cs-
aJKHUJIEH)apuiie, U reTepoaprbHbIi GparMenT, cogepxamuiics B ykazaanHoM -(Co-Cy-
aJIKMJIEH )reTepoapuiie, Kakablii HeoOs13aTeIbHO 3aMeleH OHOMN uiu 0omee
(Hampumep, OMHOM, AByMs Hx Tpems) rpymmamu R*>. TIpeanouTHTeNbHbIM IPUMEPOM
apunbHOro (pparmenTa, conepskamerocs B ykazanHoM -(Co-Cy-ankumnen)apuie,

aBisiercs Gpenm. IIpeanoyTuTe IbHBIM IPUMEPOM reTePOaPUIbHOTO (pparMeHTa,
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copepxamerocs B ykazaHHOM -(Co-Cy-ankuneH)rerepoapuie, siBisieTcs S- uim 6-
YJICHHBI MOHOLMKJIMYECKUN reTepoapul, coaepxamui 1 unmu 2 KoabUeBbIX
reTepoaToMa, He3aBUCHMO BBIOpAHHBIX U3 KHCIOPOJA, a30Ta U cepbl (1€ OCTANIbHBIMU
KOJIBLIEBBIMH aTOMAaMHU SIBJISIIOTCSL aTOMBI yIjIeposa), TaKOW Kak, Hapumep,
uMuRasonun, Tuodenun uwiu nupumunnann. Eime Gonee npeamoururensto, ecan R*!
BbIOpaH U3 TPYNIbI, BKJIKOYaKOMeH GeHnuI u reTepoapul, rae yKa3aHHbIM
reTepoapuiioM sIBJISIETCS S- UM 6-4JIEHHbIH MOHOLMKJINYECKUN TreTepoapul,
coaepxamuii 1 mim 2 KOJBIEBBIX reTepPOaTOMa, HE3ABUCUMO BBIOPAHHBIX U3
KHCJIOPOa, a30Ta U cepbl (OCTATbHBIMU KOJIBIEBBIMH ATOMAMH MOHOLMKJIUYECKOTO
reTepoapuiia sIBISIOTCS aTOMBI YIJI€pOAa), U rAe JOMOJHUTEIbHO YKa3aHHBIN (HeHU
WIN YKa3aHHBINA reTepoaprl HeoOs13aTeNbHO 3aMeleH OJHOW uiu Oojnee (Hampumep,
OJIHOM, ABYMsI UJIH TPEMsI) TPYIIIAMHU R*.

Kaxnawii R*? HezaBucumo BbIOpaH u3 rpynnsl, Bkiatodaromei C-Ceq-ankmn, C,-
Cs-ankenmn, C,-Ce-ankunuin, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoren, C;-Ce¢-ranorenankui, -0-(C,-Cs-
ranorenankuin), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankuin), -CO-N(C;-Ce-
ankun)(C,-Ce-ankmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO,-NH;, -SO,-NH(C;-Cg-ankun), -SO,-N(C;-Cg-ankun)(C;-Cs-ankun), -NH-SO;-
(C1-Cg-ankun) u -N(C,-Cs-ankun)-SO;-(C,-Cg-ankun). [IpeanodTutenbHo, eciu
kaxnpiii R*? HesaBucumo BbIOpaH u3 rpynnbl, Bkiatouaroinei C-Cg-ankui, -OH, -
O(C,-Cg-ankun), -O(C-Cg-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cq-ankun), -SH, -
S(C.-Cs-ankuin), -NH,, -NH(C,-Cs-ankun), -N(C-Ces-ankui)(C;-Ce-ankun), rajiores,
C,-Cs-ranorenankun, -O-(C,-Cg-ranorenankmn) u -CN.

Kaxnasiit R’ HesaBucumo Beibpan 3 rpymnmsl, Brirouanomeii -OH, -O(C1-Cs-
ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -N(C,-Cg-amxun)(C;-Cq-
ankun), ranoreH, -CFs3, -CN, -NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C;-
Cs-ankun), -O-CO-(C,-Cg-ankun), -CO-NH,;, -CO-NH(C,-Cg-ankun), -CO-N(C,-Cs-
ankun)(C-Ce-ankmn), -NH-CO-(C;-Cg-ankmn) u -N(C;-Ce-ankmn)-CO-(C-Cs-amkun).
[IpennodTUTENbHO, €CIN KaXKBbIH R* HesaBucumo BBIOpAH M3 TPYIIIbI, BKIFOYAO e
-OH, -O(C,-Cs-ankun), -SH, -S(C;-C¢-anxmn), -NH;, -NH(C,-Cs-ankuin), -N(C,-Cs-

ankun)(C,-Cg-ankmn), ranores, -CF; u -CN.
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B cOOTBETCTBHU C MPUBEASHHBIMH BbILIE ONpPEAEICHUIMH OCOOEHHO
npennouTHTeNbHO, eciu R 0603Hauaer -O-apui WM ranoreH, rae apuibHbIi
dparmMeHT, conepskamuiica B ykazaHHOM -O-apuie, HeoOs13aTeNbHO 3aMelIeH OHOM
win Gonee rpynnamu, He3aBucumo BeiOpaHHbIMU U3 Ci-Cg-ankuna, C,-Ce-ankeHnuna,
C,-Cg-ankununa, -OH, -O(C,-C¢-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-Ceq-
ankuneH)-0(C,-Cs-ankun), -SH, -S(C;-Cg-anxun), -NH,, -NH(C,-Cg-ankuin), -N(C;-
Cs-ankun)(C,-Cg-ankun), ranorena, C;-Cg¢-ranorenankuna u -CN. Eme 6onee
npeanouTHTeNbHO, eciu R 0603Hauaer -O-deHmn i ragores (Takoil Kak, B
yacTtHOCTH, -Cl), rie peHunbHbIN pparMeHT, coaepskamuiics B ykazanaom -O-penurne,
HeoOsI13aTeIbHO 3aMelleH OHOM Hin OoJjiee rpynnaMu, He3aBUCUMO BbIOPaHHBIMH U3
C,-Cs-ankuna, C,-Cgs-ankenuna, C,-Cg-ankununa, -OH, -O(C;-Cg-ankuin), -O(C,-C-
ankunen)-OH, -O(C-C¢-ankunen)-O(C;-Cg-ankmn), -SH, -S(C1-Cs-ankun), -NH,, -
NH(C,-Cgs-ankmn), -N(C;-Cg-ankmun)(C-Cg-ankun), ranorena, C,-Cq-ramoreHankumia u
-CN.

B 3TOM COPOKOBOM BapHAHTE OCYLIeCTBIeHHs R ® BEIOPAH M3 TPyIIIbL,
BrJrogarome -NH,, -NH(C-Cg-ankun), -N(C;-Cg-ankmn)(C,-Ce-ankun), -NO, u
BOJIOPO, T/Ie aJIKUJIbHBIN (pparMeHT, conepxkamuiics B ykazanHoM -NH(C;-Cg-
aJIKuJjie), U OOWH WM 00a aJKUIbHBIX (PparMeHTa, conepxamuecs B ykazanaHoMm -N(C;-
Co-ankun)(C,-Cg-ankumue), kaxabiii He00A3aTENbHO 3aMelleH OOHON unu bonee
(HanmpuMmep, OAHOM, ABYMS MJIM TPEMsl) IPyIIIaMH, HE3aBUCHUMO BbIOPAHHBIMH H3
ranorena, -CFs, -CN, -NO,, -NH;, -NH(C,-C¢-ankun), -N(C;-Cg-anxun)(C;-Cs-
ankun), -OH, -O(C,-Cs-ankun), -SH, -S(C;-Cg-ankmn), kapOOUHUKIHIA U
reTepOLMKIINIA, [Ie YKa3aHHBIA KapOOLMKINI U YKa3aHHBIA TeTePOLIMKIIUI BCE
Heo0s3aTeIbHO 3aMeIeHbl OMHOM uinu Oonee (HampuMep, OJHOM, ABYMS HJIH TPEMs)
rpynmnamu R IIpennouturenbHO, eciu R BBIOpAH M3 TPyMNIbl, BKIOUaromen -NH,,
-NH(C-Cs-ankun), -N(C-Cs-ankun)(C;-Cs-ankun), -NO, u BOgopoa, riae aakuabHbIH
dbparmeHnT, coaepxkamuiics B ykazanHoM -NH(C,-Cg-ankune), u oquH uiau oda
aNKUJIbHBIX (pparmenTa, conepsxkamuecs B ykazanHOM -N(C-Ce-amkmn)(C-Cs-
aJKHIIe), KaXAbIH HeoOs13aTeNbHO 3aMeleH OHOW Uiau Oojee (Hampumep, OJHOM,
ABYMsI UJIA TPEeMsl) TPYIIaMH, HE3aBUCUMO BbIOpaHHbIMU u3 rajoreHa, -CFs3, -CN, -
NO;, -NH;, -NH(C,-Cg-ankmun), -N(C,-Cg-ankmn)(C,-Cg-ankuin), -OH, -O(C,-Cs-
ankuin), -SH u -S(C1-Cg-ankun). Bonee npeanoururensno, ecnu R Boi6pan u3 -NH,,

-NH(C,-Cs-ankun), -N(C,-Cg-ankun)(C;-Cg-ankuin), -NO; u Bogopoa. OcobeHnHo
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NPEeANOUYTUTEIbHBIMU IPUMEPAMU R’? apnstroTCst -NH;, -NH-CH,CH,CH,CHj3;, -NO;,
WJIH BOAOPOA.

Kaxnbii R HezaBucumo BbIOpaH u3 rpynnsl, Bkiatoudaromei C,-Ceq-ankun, C,-
Cs-ankennn, C,-Ce-ankunuiu, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Co-ankunen)-0O(C;-Cg-ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cs-ankun), rajgore, C;-C¢-ranorenankuiu, -O-(C,-Cs-
rajgorenankui), -CN, -NO,, -CHO, -CO-(C,-C4-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankuin), -CO-N(C;-Ce-
ankun)(C,-Cg-anxmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO;-NH;, -SO;-NH(C;-Ce-anxuin), -SO,-N(C1-Ces-ankun)(C-Ces-ankmn), -NH-SO;-
(C1-Cs-ankun) u -N(C,-Cg-ankun)-SO;,-(C-Cg-ankmn). [IpeanodTurenpHo, eciau
kaxnplii R*' HesaBucumo BbIOpaH u3 rpynnsl, Bkiarouaroiei C-Ce-ankun, -OH, -
O(C,-Cg-ankmn), -O(C-Cg-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -
S(C.-Cs-ankuin), -NH,, -NH(C-Cs-ankun), -N(C;-Ce-ankmn)(C;-Ce-ankmn), rajiores,
C,-Cs-ranorenankun, -O-(C,-Cg-ranorenankmn) u -CN.

B copox mepBoM BapuaHTe OCyLIeCTBICHUs coennHeHueM Gopmyunsl (I) spusercs
coenuHenue ciaenyroueit Gopmynsl (Ib) unn ero papmaneBTUUECKU MpUeMiIeMas COJb,

njiIn COJIbBAT:

RX s
l R
R® 4
R5
(Ib)

rae B popmysie (Ib) rpynmsl u mepeMeHHbIe 00JaAI0T CAENYIO IUMU
3HAYEHHUSMHU:

B sTOoM copok mepBom BapuanTe ocymectsienus R* Bei6pan us -COOH, -COO-
(C-Cs-ankum), -SO,-NH;, -SO,-NH(C,-C4-ankun), -SO,-N(C;-Cy-ankun)(C,-Cy-
ankun) u -SO,-N=(C,-C4-ankununueH), rae alkuibHbIH QparMeHT, COOepKAlIUiCs B
ykazaHHOM -SO,-NH(C,-C,-ankune), onuH mwin 00a aJKuJIbHbIX QparMeHTa,
conepskamuecs B ykazaHHOM -SO;,-N(C;-Cy-ankmn)(C-Cy-ankunie), U aaKuIuIeHOBbIH
¢dbparmeHT, coaepxkamuiicsi B ykazaHHOM -SO,-N=(C,-C -ankununeHne), KaxIbli
Heo0s3aTeNbHO 3aMeIleH OAHON rpynmnoi, BeiOpannoii u3 -NH,, -NH(C;-C4-ankun) u -
N(C,-C4-ankun)(C,-Cy-ankun). [Ipennoururensuo, ecnu R* Beibpan uz -COOH, -

COOCH3, -SOz-NHz u -SOz-N:CH-N(CH3)2.
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B 5TOM COpOK mepBOM BapHaHTE OCYLIECTBIECHUS R" 0603Hauaer rpymnmny R™.

R* Bpi6pan u3 -O-R*', -S-R*', -NH-R*', -N(C-Cs-ankun)-R*', ranorena
(mampumep, -Cl), kapOonuknuiga U reTepoOUNKINIA, IAe YKa3aHHBIA KapOOLUUKIHIT U
yKa3aHHBIA reTepOLUKIIII KX Iblil Heo0sA3aTeNbHO 3aMelleH OOHOH ninu Gonee
(HanmpuMmep, OAHOM, ABYMS HJIM TPEMsl) IPyIInamMu R*. IIpeanouTuTenpHO, €CIH R*
BbIOpaH U3 -0-R* -S-R*!, -NH-R*!, -N(Cl-CG-anKI/m)-R“, rajoreHa, kKapOouHKInIa
(Hanmpumep, apuiia, HUKJIOAJKIIA WM [IUKJIOATKEHUJIA) U TeTepOLUKIniIa (Hampumep,
reTepoapuiia, reTePOLUKIIOATKIIIA UIIH TeTEPOLUKIOATKEHUIIA), T1€ YKa3aHHbBIN
KapOOLMKIIMI M YKa3aHHBIH IeTePOIUKIIII KaX bl He0O0sA3aTeIbHO 3aMeIleH OHON
unu OoJyiee rpynnamMmu R*?. Bonee NPEANOUYTUTEIBHO, €CIU R* BBHIOpaH U3 -0-R*!, -S-
R*, -NH-R*', -N(C,-C4-anxun)-R*!, ranorena, apuna u rerepoapuia, rie ykasaHHbI
apui U YKa3aHHBIA TeTepoapuil KakIblii He00sA3aTeIbHO 3aMeIeH OAHON uinu Oosee
rpynmnamu R*. Eme Gonee npexnoururensyo, ecan R*? BeiGpan u3 a -0-R*', -S-R*! | -
NH-R*!, -N(C1-C4-ankun)-R*' u ranorena. Eme Gonee npeamouturensHo, ecin R*
o6osnauaer -O-R*! man ramores.

R*! BeIGpan u3 rpymnmel, Brmoogaomei -(Co-Cy-ankunen)kapoouukim, -(Co-Cy-
ankunen)rerepouukimi, C;-Cg-ankmn, C,-Ce-ankenun u C,-Cg-ankuHu, rue
KapOOLUMKIUIbHBIN (pparMeHT, coaepxamuiicss B ykazaHHOM -(Co-Cy-
aJKUIJIeH)KapOOIUKIINIE, U TeTePOLUKINIIbHBIA pparMeHT, coaep Kaluiics B
yka3zaHHOM -(Co-C4-anKuieH)reTeponukiImie, KaKIbli Heo0sA3aTebHO 3aMeleH
onHOM nin Gonee (HATPUMep, OMHOM, AByMs M Tpems) rpymnamu R u rae
ykazaHHbIN Ci-Cs-ankunbHbill, ykazaHHblil C)-Ce-ankeHunbHbIN, ykazaHHbIN Cy-Ce-
ANKUHUJIBbHBIN, aJIKUJIEHOBBIN parMeHT, conepskamuiics B ykazanHoM -(Cy-Cy-
aJKHUJICH )KapOOIUKIIUIIE, U aJKUJIEHOBBIH (PPArMEeHT, CONEPIKAIMICA B YKA3aHHOM -
(Cy-C4-ankuneH)reTepoOUMKINIE, KaXK bl HEOOSI3aTEeIbHO 3aMEeH OJHOU uu Oojee
(Hampumep, OAHOH, ABYMS WJIH TPEMsi) IpyHIamMmu RY. IIpennoutuTenbHO, €Ciu R*
BbIOpaH u3 rpynmsbl, Bkirouawmei -(Co-Cy-ankunen)kapoouukiau, -(Cy-Cy-
ankunen)rerepouukimi, C;-Ce-ankmn, Cy-Ces-ankenun u Cy-Ce-ankuHuI, rue
KapOOUUKIHIBHBIA (parMeHT, coaepxkamuiics B ykazaHHOM -(Co-Cy-

AJIKUJICH )KapOOLMKIIHIIE, BBIOPAH U3 TPYIITbI, BKJIIOYAMEN HHKJIOATKIII,
LUKJIOAJIKEHUJ U apwJI, T/ie TeTePOLHKINIbHBINA parMeHT, Coaep Kaluiics B
ykazaHHOM -(Cy-C4-alKuJIeH)reTepOLnKIINIEe, BBIOPAH U3 TPYIIITBI, BKJIIOYAKO IS

reTepOLUKIIOANKNI, FeTePOLUKIOAIKEHII U TeTepoapul, rae KapOouHKIuIbHbIHI
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dparmeHnT, comepxkamuiics B ykazaHHOM -(Co-Cy-ankuneH)kapOonukiuie, u
reTepOLUKIIUIBHBINA (pparMeHT, coaepkamuiics B ykasanHHOM -(Co-Cy-ankuieH)-
reTepOoUKIINIIe, KaXKIbIiH HeoOs3aTeIbHO 3aMeIlleH OHON miu OoJiee (Hampumep,
OnHO#, AByMs unu Tpems) rpynnamu R* i rae nomonnuTensHo ykasaumubiit C-Cg-
ankun, ykazaHHblid C,-Cg-ankenun, ykazanublid C,-Cg-alKuHUI, aJKUJICHOBBIN
dparmenT, conepskamuiics B ykazaHHOM -(Co-Cy-ankusieH)kapOonukiaumie, u
aJIKUJIEHOBBIN (pparMeHT, coaepkamuiicss B ykasaHHOM -(Co-Cy-ankuseH)-
reTepOIUKIInIIe, KaXKIbli HeoOs3aTeIbHO 3aMellleH OQHON miu OoJiee (Hampumep,
OJHOW, IBYMS HJIH TPEMsl) TPyIImaMHu R*. Bonee NPEeANOYTUTENBHO, €CIU R* BBIOpaH
u3 rpynmsl, BkIwdawmen -(Co-Cy-ankunen)apun u -(Co-Cy-aqkuneHn)rerepoapul, riue
apuUIIbHBIN (parMeHT, conepkamuiics B ykazaHHoM -(Co-C,-ankunien)apumie, u
reTepoapuibHBIA pparMeHT, conepskamuiics B ykazaHHOM -(Co-Cy-

aJIKMJIEH )reTepoapuiie, Kakablii HeoOs3aTeIbHO 3aMeleH OJHOH nuinu 0omee
(HampuMep, OMHOM, AByMs In Tpems) rpymmamu R*?, u rae gononsnTensHo
aJKUIEHOBBIA QparMeHT, conepkamuiics B ykazaHHOM -(Co-Cy-ankuien)apuie, u
aTKUIEHOBBIA QparMeHT, conepramuiics B ykazaHHOM -(Co-Cy-ankuieH)rerepoapuie,
KXl HE00sA3aTeNbHO 3aMeIeH OAHOH unu 6osee (HampuMmep, OAHOHN, IBYMS HIIH
tpemsi) rpynmamu R*. Eme Gonee mpeamoururensHo, ecin R*' BoiGpan u3 rpymmsr,
BrJrogaroen -(Co-Cy-ankunen)apuna u -(Co-Cy-ankuneH)rerepoapu, rae apuibHbIH
dparmeHT, conepxamuiics B ykazanHoM -(Co-Cy-anxuneH)apuie, U reTepoapuibHbIN
dparmenT, cogepxamuiics B ykazaHHOM -(Co-Cy-ankunen)rerepoapuiie, Kaxabli
Heo0s3aTeNbHO 3aMelleH OAHON uiu OoJsiee (HampuMep, OAHOM, IBYMS HJIH TPEMsi)
rpyrmnamu R*2. TIpeanouTuTe IbHEIM TPHMEPOM apHIBbHOrO GparMeHTa,
copepxamerocsi B ykazaHHOM -(Co-Cy-ankunen)apuie, siBaseTcs GeHu.
[IpenmouTUTENbHBIM MPUMEPOM T'E€TEPOAPUIBHOTO (PparMeHTa, COAEPIKAIIEroCs B
yka3zaHHOM -(Co-Cy-ankuneH)rerepoapuie, siBIAETCS S- UIH O-4JICHHbIN
MOHOLMKJINYECKUI reTepoapuil, coaepxamui 1 uim 2 KOJbLEBBIX FeTep0aToMa,
HE3aBHCHUMO BBIOPAHHBIX U3 KHUCIOPOAA, a30Ta U Cephl (Te OCTAJbHBIMHU KOJBLEBBIMHU
aTOMaMHU SIBJISIFOTCS ATOMBI YIJIEPOAa), TAKOH KaK, HAPUMEP, UMHIa30J 1, THODECHUI
unu mupumunnenn. Eme Gonee npeamoututensto, ecan R* Beibpan u3 rpymmsr,
BKJIIOHAKOLIeN PeHMI U reTepoapui, rae yKa3aHHBIM T'eTepOoapuioM sBISETCS S- UK
6-4JI€HHBI MOHOLIUKJINYECKUN reTepoapuil, coaepxamui 1 unu 2 KoabLeBbIX

reTepoaToMa, He3aBUCHUMO BBIOPAHHBIX M3 KHUCJIOPOAA, a30Ta U cepbl (OCTANIbHBIMU
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KOJIbLIEBBIMH aTOMaMU MOHOLIMKJIUYECKOT0 reTepOoapuia sIBJISIOTCS aTOMBI YTJIepoia),
Y 1€ IOMOJHUTENbHO YKa3aHHbIH ()EHHUJI MJIU YKa3aHHBIN reTepoapusl HeoOs13aTenbHO
3aMenieH ogHOH unu Gosee (HaIpUMep, OXHOMN, ABYMs HIH TpeMs) rpymnmamu R*2.

Kaxsiii R** HesaBucumo BeiGpan u3 rpynmsl, Bkaouaromeii C-Ce-amkui, C,-
Ce-ankenmn, C,-Cg-ankunui, -OH, -O(C,-Cg-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH;,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cg-ankun), rajgoreH, C;-C¢-ranorenankuiu, -O-(C,-Cs-
rajgorenankui), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;,, -CO-NH(C,-Cg-anxuin), -CO-N(C,-Cg-
ankun)(C-Ce-anxmn), -NH-CO-(C;-Cg-ankmn), -N(C-Cs-ankun)-CO-(C,-Ce-ankmn), -
SO;-NH,, -SO,;-NH(C,-Cg-ankmn), -SO,-N(C,-Cgs-ankun)(C,-Cgs-ankmn), -NH-SO,-
(C1-Cs-ankumn) u -N(C-Cs-ankun)-SO;,-(C-Cs-ankmn). [IpeanouTurenbHo, eciau
kaxnplii R*? HesaBucumo BbIOpaH u3 rpynnsl, Bkiarouaroiei C,-Cg-ankun, -OH, -
O(C-Ces-ankmn), -O(C-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -
S(C-Cg-ankuin), -NH;,, -NH(C,-Cg-ankun), -N(C,-Cg-ankun)(C;-Cg-ankmn), rajores,
C1-Cs-ranorenankun, -O-(C;-Ce-ranorenankmn) u -CN.

Kaxasiit R HesaBucumo Beibpan u3 rpymnmsl, Bkiroganomeii -OH, -O(C1-Ce-
ankun), -SH, -S(C;-C¢-ankun), -NH,, -NH(C,-Cs-ankumn), -N(C;-Ce-anxkmn)(C;-Ce-
ankun), ranoreH, -CFs, -CN, -NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C;-
Ce-ankun), -O-CO-(C,-Cs-ankun), -CO-NH,, -CO-NH(C;-Cg-ankun), -CO-N(C;-Cs-
ankun)(C,-Cg-ankun), -NH-CO-(C,-Cs-ankun) u -N(C;-Cg-ankun)-CO-(C,-Cs-ankmn).
[IpennodTUTENbHO, €CIN KaXIbIH R* HesaBucumo BBIOpAH M3 TPYIIIbI, BKIKOYAO e
-OH, -O(C,-Cs-ankun), -SH, -S(C;-C¢-anxui), -NH,, -NH(C,-Cg-ankuin), -N(C,-Cs-
ankun)(C,-Ce-ankun), ranoren, -CF; u -CN.

B cOOTBETCTBHU C MPUBEACHHBIMH BbILIE OMpPeAEICHUIMH OCOOEHHO
npeanouTHTENbHO, eci R 0603HauaeT -O-apui WK ranoreH, Tae apuibHbIil
dparmeHT, conepxaiuiics B ykazaHHoM -O-apuje, HeoOs3aTeIbHO 3aMelleH OAHOM
wiu Oonee rpynnamu, He3aBucuMO BeIOpaHHbIMU U3 C-Ce-ankmna, C,-Ce-ankeHumna
C,-Cs-ankunmna, -OH, -O(C,-C¢-ankun), -O(C,-Cg-ankunen)-OH, -O(C;-Cs-
ankunen)-0(C,-Cs-ankun), -SH, -S(C;-Cg-anxmn), -NH;, -NH(C,-Cs-ankuin), -N(C;-

2

Cs-ankun)(C,-Cg-ankun), ranorena, C;-Cg-ranorenankuna u -CN. Eme Gonee
4a v
NpeAnoYTUTENbHO, ecii R™ o0o3HauaeT -O-¢peHnn uiau rajoreH (Takoi Kak, B

yactrHOCTH, -Cl), rne peHunpHbIN pparMeHT, coaepkamuiics B ykazaanHoM -O-denue,
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HeoOsI3aTeIbHO 3aMelleH OAHOM uin Oosiee TpynnaMu, HE3aBUCHUMO BbIOPAHHBIMH H3
C1-Cs-ankuna, C,-Cg-ankenuna, C,-Ce-ankununa, -OH, -O(C;-Cs-ankuin), -O(C,-Cs-
ankunen)-OH, -O(C,-Cg¢-ankunen)-O(C;-Cg-ankun), -SH, -S(C,-Cg-ankun), -NH;, -
NH(C;-Ces-ankmn), -N(C;-Ce-ankun)(C,-Cs-ankuin), ranorena, Ci-Ce-ragoreHankumna u
-CN.

B 5TOM CcOpOK mepBOM BapHaHTE OCYLIECTBIEHUSA R’ o6o03Hauaer rpynmy R

R BbIOpaH u3 rpynmbl, Bkiarouaromeii -NH,, -NH(C,-Cg-ankun), -N(C;-Cg-
ankun)(C,-Ce-ankmn), -NO;, u BOgopoa, rae aJkuibHbINA pparMeHT, ConepKaluiics B
ykazaHHOM -NH(C,-Cg-ankune), u onuH unu oda ajJKmIbHbIX (parMeHTa,
conepskamuecs: B ykazanHOM -N(C-Cs-ankun)(Ci-Ce-ankumne), Kaxabii
Heo0s3aTeNbHO 3aMelleH OAHON nin OoJsiee (HapuUMep, OAHOM, IBYMS HIIH TPEMs)
rpymnamMu, He3aBUCUMO BhIOpaHHBIMU u3 rajoreHa, -CFs, -CN, -NO;, -NH,, -NH(C;-
Ce-ankun), -N(C-Cg-anxun)(C,-Cg-ankmin), -OH, -O(C,-Cg-anxun), -SH, -S(C,-Cs-
anKui), KapOOLMKINIA U FTeTePOLUKIIIIIA, 1€ YKAa3aHHbIH KapOOLMKIIMII U YKa3aHHbBIN
reTepOLUKIINI BCe HE0Os13aTENbHO 3aMeLIeHbl OJHON W Oonee (Hampumep, OOHOH,
nByMst win Tpemsi) rpynmamu R°'. TlpenmouturensHo, ecin R BIGpan u3 rpymimsl,
BrJrogarome -NH,, -NH(C,-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankun), -NO, u
BOZOPOJ, I'Zie aNKWIbHBINA pparment, cogepskamuiics B ykazanHoM -NH(C-Co-
aJIKujie), U OOWH WM 00a alKUIbHBIX parMeHTa, cogepskamuecs: B ykazanHoM -N(C; -
Co-ankun)(C-Ce-ankuie), Kaxabiii Heo0s3aTeNbHO 3aMeleH OOHON unu donee
(HampuMep, OAHOM, ABYMS UJIU TPEMsi) TPyIIaMu, He3aBUCHUMO BbIOPAHHBIMU M3
rajorena, -CF3, -CN, -NO,, -NH;, -NH(C;-C¢-ankui), -N(C;-Cg-ankmn)(C,-Cs-
ankun), -OH, -O(C,-Cs-ankun), -SH u -S(C,-Cs-ankun). bonee npeanodTuTenbHo,
ecin R*® BuiGpan u3 rpynmsl, Brmogaromeii -NH,, -NH(C,-Cg-ankmn), -N(C;-Cs-
ankun)(C,-Cg-ankmn), -NO; u Bogopoa. OCoOEHHO MPeATTOYTUTEIbHBIMY TPUMEPaAMU
R sipsiorest -NH,, -NH-CH,CH,CH,CHj3, -NO, uii BOZOpO.

Kaxnawii R HezaBucumo BbIOpaH u3 rpynnsl, Bkiatodarommei C-Cq-ankmn, C,-
Cs-ankenmn, C,-Ce-ankunun, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH;,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoren, C;-Ce¢-ranorenankui, -O-(C,-Ce-
rajgorenankui), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cq-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢-ankuin), -CO-N(C;-Co-
ankun)(C,-Ce-ankmn), -NH-CO-(C;-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
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SO;-NH;, -SO,-NH(C;-Cg-anxmin), -SO,-N(C1-Ces-ankun)(C;-Ce-ankmn), -NH-SO;-
(C1-Cs-ankun) u -N(C-Cs-ankun)-SO,-(C;-Ce-ankmn). [IpeanouturensHo, eciu
kaxapiit R’ HesaBucumo BeIGpan u3 rpymmsl, Bkirodanomeii C,-Cg-ankmr, -OH, -
O(C-Ce-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankumn), -SH, -
S(C,-Cg-ankun), -NH,, -NH(C,-Cs-ankun), -N(C;-Cg-ankun)(C,-Cg-ankuin), rajores,
C,-Cs-ranorenankun, -O-(C,-Cg-ranorenankmn) u -CN.

R® BbIOpaH U3 rpymnmbl, BKiro4arwmeii sogopon, C-Ce-ankui, C,-Co-ankeHun,
C,-Cs-anxkunun, -OH, -O(C,-Cs-ankun), -O(C;-Cgs-ankunen)-OH, -O(C,-Cs-ankumneH)-
O(C,-Cg-anxun), -SH, -S(C,-Cs-ankun), -NH;, -NH(C,-Cg-ankun), -N(C,-Cg-
ankun)(C,-Ce-ankmn), ranoreH, C,-Cs-ranorenankun, -O-(C,-Cs-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C,-C¢-ankun), -O-CO-(C,-Cq-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankmn), -CO-N(C;-Cg-ankmun)(C;-Ce-ankmn), -NH-
CO-(C,-Cg-ankmn), -N(C;-Cg-ankun)-CO-(C,;-Cg-ankuin), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ce-ankmn), -NH-SO;,-(C-Cs-ankun) u -N(C;-Cs-
anki)-SO,-(C-Ce-ankmn). [Ipexnoururensto, eciu R® BoIGpaH U3 rpymmsl,
BiJrogarome Bogopon, C-Ce-ankui, -OH, -O(C;-Cs-ankuin), -O(C,-Cs-ankunen)-
OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-
ankun), -N(C;-Ce-ankun)(C;-Ce-ankmn), ranores, Ci-Ce-ranorenankui, -O-(C;-Ceq-
ranorenankin) u -CN. Bosnee npeamoututensho, ecnu R® o6o3nagaer Bogopon uin
C1-Cy-anxun. Eme Gonee npeamoururensro, ecnn R® 0603Havaer Boxopox.

B copok BTOpOM BapuaHTe OCyIluecTBiIeHus coenuHenneM Gopmyinsl (1) siBnsieTcs
coenuHenue ciaenyrouieit Gopmynsl (Ib) wau ero ¢papmaieBTUUECKH TpUeMeMas COJib

2

HUJIN COJIbBAT:

R o
| R*
R® 4
R5
(Ib)

B KOoTOpoi R BeIGpan u3 rpynnsl, Bkmouawineii -COOH, -COOCH;3, -SO,-NH,
u -SO,-N=CH-N(CH3),, u rne B popmyne (Ib) npyrue rpynmnsl u nepeMeHHbIE,
BKJIKOYas, B YaCTHOCTH, R4, R’ u R(’, HMEIOT TaKHUE K€ 3HAYECHUs, BKIIIOUAs TAKUE K€
MPEaMOYTUTEIbHBIC 3HAUESHUSI, KaK OMTMCAHHBIE U OMPEeJIEHHbIE B COPOK MEPBOM

BapUaHTE OCYILECTBIEHUS.
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B copok TpeTbeM BapHaHTe OCYINECTBIEHUs coequHeHneM ¢popmyasl (1)
ABJISETCS coennHeHune cuenyomei popmynst (Ib) mnu ero papmanesTuuecku

npuemiemas COJjib, UJIM COJIbBAT!

RX s
l R
RS 7
R5
(Ib)

B KoTopoii R* o6o3nayaer -COOH, u rue B popmyie (Ib) npyrue rpynmns u
4 s 6
NepeMeHHbIe, BKJO4Yas, B 4aCTHOCTH, R7, R™ u R”, umerot takue xe 3Ha4eHUs,
BKJIFOYAsl TAKUE K€ MPENNOYTUTEIbHbIE 3HAYEHHUS, KK OMUCAHHbBIE U ONPEeICHHbIE B
COpPOK MEPBOM BAPHAHTE OCYIIECTBJICHUS.
B copok ueTBepTOM BapHaHTE OCYINECTBJIEHUs coequHeHueM ¢popmy sl (I)
ABJISETCS coefnHeHue ciuenyomei Ggopmyns (Ib) mnm ero papmauesTnuecku

npuemiemas COoJib, UJIK COJIbBAT!

R o
l R*
R® 4
R5
(Ib)

B K0oTOpOii R* 0603nauaer -COOCH;, u rne B popmyie (Ib) apyrue rpynmnsi u
IIEPEMEHHBbIE, BKJII0Yasi, B YaCTHOCTH, R4, R’ u RG, UMEIT TaKUE K€ 3HAUCHUS,
BKJIFOYAsi TAKHE K€ MPENNOYTUTENbHbIE 3HAYEHUSI, KaK ONMCAHHBIE U OTPEIeIeHHbIE B
COPOK MEePBOM BapUaHTE OCYLIECTBICHHS.

B copok msiToM BapHaHTE OCYLIECTBICHUS coequHeHueM Gpopmy bl (1) siBsieTcs
coenuHenue ciaenyrouieit Gopmynsl (Ib) unn ero papmaneBTUYECKU MpUeMIeMas COJb,

HUJIu COJIbBAT:

RX s
| R*
R® 4
R5
(Ib)

B KOoTOpOii R* 06o3nauaeT -SO,-NH,, u rne B popmyse (Ib) apyrue rpynmsl u

4 55 6
NepeMeHHbIe, BKIO4Yasi, B 4aCTHOCTH, R, R™ u R”, umerot takue xe 3HaueHus,
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BKJIFOYasd TAKHUE KE€ MPEANTOUTUTCIIbHBIC 3HAUYCHUS, KaK ONMMUCAHHBIC U ONPEACICHHDBIC B
COPOK NEePBOM BapHUaHTE OCYLIECTBICHHUS.

B copoxk mecTom BapuaHTe OCyIIECTBIEHUs coenuHeHueM popmyinsl (1)
SBIAETCS coequHeHne cienyromei ¢opmyinsl (Ib) unu ero papmanesruuecku

npuemiemas COJib, UJIHA COJIbBAT!

R o
l R
R® 7
R5
(Ib)

B KOTOpOi R* 0603Hauaet -SO,-N=CH-N(CH3),, u rue B popmyie (Ib) npyrue
4 55 6
TPYIIBl U IEPEMEHHBIE, BKJIKOYasi, B 4aCTHOCTH, R*, R™ u R”, umeroT Ttakue xe
3HAYCHMS, BKIIFOUYAsi TAKHE K€ MPEANOYTHTEIbHbIC 3HAUEHUs, KaK ONTUCAHHBIE U
OmpeneeHHbIE B COPOK NMEPBOM BapHUAaHTE OCYLIECTBICHUS.
B copok cenpMOM BapuaHTe OCyIlecTBJIEHUs coequHeHneM ¢popmysl (1)
ABJISIETCS coefnHeHue ciuenyomei gopmyns (Ib) mnm ero papmauesTuuecku

npuemiiemMas COJjib, UJIM COJIbBAT!

RX S
l R*
R® 4
R5
(Ib)

B koTopoii R* 06o3nauaer -O-denu, rae GeHUIbHbIH QParMeHT, COTepKaIUACs
B ykazaHHOM -O-deHnune, HeoOs3aTeIbHO 3aMelIeH OJHON HiIu Oojiee rpymnmnamu,
He3aBUCUMO BbhiOpaHHbIMU U3 C-Cg-ankuna, C,-Ce-ankenuna, C,-Ce-ankununa, -OH,
-O(C,-Cg-anxun), -O(C,-Cg-ankunen)-OH, -O(C,-Cgs-ankunen)-O(C,-Cg-ankun), -SH,
-S(C1-Cs-anxun), -NH;, -NH(C;-Cg-ankmn), -N(C;-Cg-ankun)(C-Ce-ankun),
ranoreHa, C,-Cg-ranorenankuna u -CN; u rne B popmyne (Ib) npyrue rpynmnsl u
nepeMeHHbIe, BKJII0Yasi, B 4aCTHOCTH, R, R’ u R(’, HMEIOT TAKUE KE 3HAUCHUS,
BKJIFOYAs TAKHE )K€ MPENMOYTHTEIbHbIC 3HAUEHUsS], KAK ONIMCAHHBIE U ONPE/IeIeHHbIC B
COPOK MEePBOM BapHUaHTE OCYLIECTBICHHUS.

B copok BOCbMOM BapuaHTe OCYIIECTBIEHUs coennHeHneM popmynsl (1)
ABJISETCS coenuHeHue cuenyomei Gopmyns (Ib) mnu ero papmanesruuecku

npuemiiemas COJib, UJIM COJIbBAT!
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RX S
l R*
R® 7
R5
(Ib)

B koTopoii R* 0603Hauaer ramoren (Takoii kak, B uactHoctH, -Cl), u rae B
dopmyne (Ib) npyrue rpynmsl U nepeMeHHbIe, BKIKOYasA, B YaCTHOCTH, R ™, R’ u R6,
UMEIOT TaKHE XK€ 3HAUCHUsI, BKJIIOYAs TaKHe XKe MPEeANOYTHTEIbHbIE 3HAYEHUS, KaK
OTMHUCAaHHBIE U ONPEIECIEHHbIE B COPOK IIEPBOM BAPHAHTE OCYIIECTBICHUS.

B copok neBsaTOM BapuaHTe OCyLIECTBIEHHS coennHeHneM Gopmynsr (I)
ABJISIETCS coefuHeHue ciuenyomei Ggopmyns (Ib) mmn ero papmauesTuuecku

npuemiemas COoJib, UJIh COJIbBAT!

R s
l R
R® 4
RS
(Ib)

B KOTOpoii R* 06o3nauaer -COOH, B koTopoii R’ oGosnauaer -NH,, u rie B
4 6
dbopmyine (Ib) npyrue rpynnel ¥ mepeMeHHbIe, BKJIOYasi, B 4acTHOCTH, R™ 1 R°, umeror
TaKue K€ 3HAUEHHSs, BKJIIOUYasi TAKME JKe MPEANOUYTHTEbHbIe 3HAYSHUS, KaK
OTMHUCAaHHBIE U ONPEJeICHHbIE B COPOK MIEPBOM BaAPHAHTE OCYIIECTBICHUS.
B natunecsTom BapuaHTe oCyliecTBiaeHus coenuHenneM Gopmyinsl (1) siBnsieTcs
coenuHenue ciaenyouieit Gopmyssl (Ib) unu ero papmaneBTUUECKH pUEeMIEMas COJIb,

HUJIN COJIbBAT:

R g
l R*
R® 4
R5
(Ib)

. -
B KoTopoi R* o6o3nayaer -COOCH;3, B koTtopoii R’ o603Hauaer -NH,, u rae B
4 6
dbopmyine (Ib) npyrue rpynmnsl ¥ mepeMeHHbIe, BKJIIOYast, B 4acTHOCTH, R™ 1 R’ umerot
TaKWe JKe 3HAYCHHUsI, BKII0Yast TAKHE e MPENMOYTUTEIbHbIE 3HAYSHHUS, KaK

ONNMCAaHHBIC U OMMPEACICHHBIC B COPOK MEPBOM BaApUAHTEC OCYIICCTBICHMA.
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B nsAThaecsT nepBoM BapuaHTE OCYLIECTBIEHHS coennHeHneM popmyinsr (1)
SIBIIIETCS] coequHeHne cienyromei ¢opmyinsl (Ib) unu ero papmanesruuecku

npuemiemas COJib, UJIU COJIbBAT.

RX s
l R*
R® 7
R5
(Ib)

9 % 5
B KoTOpoi R* o6o3nauaer -SO,-NH;, B koTopoii R” o603nauaer -NH,, u rue B

dopmyne (Ib) apyrue rpymnmbl i mepeMeHHbIe, BKI0Uas, B uactHoctH, R* u R®, umeror

TaKWe K€ 3HAUCHUS, BKIIFOUAsl TAKHE )K€ MPEAMOUYTHTEIbHbIC 3HAYEHUSI, KaK
ONHUCaHHBIE U ONPEIeIEHHbIE B COPOK IIEPBOM BAPHAHTE OCYIIECTBICHUS.

B nsAThaecsT BTOpOM BapHaHTE OCYINEeCTBJIEHUs coenquHeHueM ¢popmyasl (1)
ABJISIETCS coefnHeHue cuenyomei Ggopmyns (Ib) mnm ero papmauesTuuecku

npuemiiemMas COJib, UJIM COJIbBAT!

RX s
l R*
R® 4
R5
(Ib)

B KOTOpOi R* 0603Hauaer -SO,-N=CH-N(CH3),, B koTopoii R’ o6o3Hauaer -

NH;, u rne B ¢popmyne (Ib) npyrue rpynmnsl u nepeMeHHbIe, BKIHOYas, B YACTHOCTH, R’

1 R®, MMeroT Takue ke 3SHAYeHHs, BKII0Yas TAKHE JKe MPEANOYTHTENbHbIE 3HAUSHNUS,
KaK OMHCAHHBIC U OMpPEIEJICHHbIE B COPOK MEPBOM BAPUAHTE OCYLIECTBICHHUS.

B nsAThaecsT TpeTheM BapuaHTE OCYLIECTBICHUs coequHeHueM Gpopmysl (1)
SIBIIIETCS coenuHeHne cienyromeid gopmyisl (Ib) unu ero papmanesruyecku

npuemiemas COJib, UJIh COJIbBAT!

RO
l R*
R® 4
R5
(Ib)

B KOTOpOi R* 0603Hauaer -COOH, B koTopoii R® 0603Hauaer -NH-
CH,CH,CH,CH3;, u roe B popmyne (Ib) apyrue rpynmnsl u nepeMeHHbIe, BKJIOYas, B

4 6
YaCTHOCTH, R"'uR , HMCIOT TAKHE K€ 3HAUYCHUA, BKJIOYasaA TaAKHEC KE
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NpEeANOYTUTENbHbIE 3HAUCHUS, KaK ONMMCAHHBIE U ONpEeNeeHHbIE B COPOK IEPBOM
BApUAHTE OCYILIECTBIIECHUS.

B nsAThaecsaT yeTBEpTOM BapHaHTE OCYLIECTBIEHHUS coeanHenneM Gopmyinsl (1)
SBIAETCS coequHeHne cienyromei ¢opmyinsl (Ib) unu ero papmanesruuecku

npuemiemas COJib, UJIX COJIbBAT:

RX <
l R*
R® 7
RS
(Ib)

B KOTOpOi R* 0603Hauaer -COOCH3, B koTopoii R’ 0603nauaer -NH-
CH,CH,CH,CH3;, u roe B ¢popmyie (Ib) npyrue rpynnbl u nepeMeHHbI€, BKIOYAs, B
gactrocTH, R 1 R®, nMeroT Takue e 3HAUGHMs, BKIIOUAS TAKHE Ke
NpEeANnOYTUTEbHbIE 3HAUCHHS, KaK ONMHMCAHHBIE U ONpEeNeIeHHbIE B COPOK MEPBOM
BAPUAHTE OCYIIECTBICHUS.

B nsaThaecsT naToM BapuaHTE OCYLIECTBICHHS coennHeHneM Gopmysl (1)
SIBIIIETCS] coequHeHne cienyromein ¢opmyasl (Ib) miu ero ¢papmaneBTUdecKu

npuemiiemMmas COJjib, UJIK COJIbBAT!

RX s
l R*
R® 4
R5
(Ib)

B KOTOpOit R 0603Hauaer -SO,-NH,, B koTopoii R’ o6o3nauaer -NH-
CH,CH,CH,CH3;, u roe B ¢popmyie (Ib) npyrue rpynnsl u nepeMeHHbIe, BKIOYAs, B
gactroctH, R i R®, nMeroT Takue ke 3HAUEHUs, BKIIFOUAs TAKHE JKe
NpeANnOYTUTEIbHBIE 3HAUCHUS, KaK ONMMCAHHBIE U ONpPEIeIeHHbIE B COPOK IEPBOM
BAPUAHTE OCYIIECTBIICHUS.

B nsAThaecsT mecToM BapuaHTe OCYINEeCTBIEHHs coenquHenueM popmyunsl (1)
SBIIIETCS] coequHeHne cienyromei gopmyisl (Ib) unu ero papmanesruyecku

npuemiemas COoJib, Ul COJIbBAT:
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(Ib)

B KOTOpoii R* 06o3nauaer -SO,-N=CH-N(CH3),, B koTopoii R’ 0603Hauaer -NH-
CH,CH,CH,CH3;, u roe B ¢popmyine (Ib) apyrue rpynnsl u nepemMeHHbl€, BKIOYAs, B
gacraoctn, R* n R®, uMeroT Takue xe 3HAYCHHS, BKIIOUAS TAKHE HKe
NpPEeANOYTUTENbHbIC 3HAUYEHUsI, KAK OMMCAHHbIE U ONpeeJIeHHbIE B COPOK MEPBOM
BAPUAHTE OCYLIECTBJICHUS.

B nsaThaecsT cenbMOM BapuaHTE OCYLIECTBICHUs coenrHeHueM Gopmysr (1)
ABJISIETCS coefuHeHue cuenyommei Ggopmyns (Ib) min ero papmaueBTHdecku

npuemiemas COJib, UJIU COJIbBAT!

R o
l R
R® 4
R5
(Ib)

. -

B KoTopoii R* o6o3nauaer -COOH, B xoTopoii R’ o6o3nayaet -NO», u rue B

4 6

dbopmyine (Ib) npyrue rpynnel ¥ mepeMeHHbIe, BKJIIOYast, B 4acTHOCTH, R™ 1 R’ umeror
TaKWe XK€ 3HAUEHUs, BKIIFOUAasi TAKHE )K€ MPEANOUYTHTEIbHbIE 3HAUEHUS], KaK
ONHMCaHHbIE U ONPEEJIEHHbIE B COPOK IIEPBOM BaPHAHTE OCYINECTBIIE HUS.

B nsATpaecsaT BOCBMOM BapHaHTEe OCYIIECTBJIEHUs coequHeHneM ¢popmydsl (I)
SBIIIETCS coequHeHne cienyromein ¢opmyinsl (Ib) unu ero papmanesruyecku

npuemiemas COJib, UJIKX COJIbBAT:

R o
l R*
R® 4
R5
(Ib)

o -

B KoTopoi R* o6o3nayaer -COOCH;3, B koTtopoii R’ 0o603Hauaer -NO,, u rae B

4 6

dbopmyie (Ib) npyrue rpynmnsl U mepeMeHHbIe, BKIOYas, B 4acTHOCTH, R™ 1 R’ umerot
TaKWe K€ 3HAUCHUS, BKIIFOUAsl TAKHE )K€ MPEAMOUYTHTEIbHbIC 3HAYEHUSI, KaK
OTMCaHHBIE U ONPE/IeIEHHbIE B COPOK MIEPBOM BAPHAHTE OCYIIECTBICHUS.

B nsAThaecsT n1eBATOM BapHaHTE OCYIIECTBJIEHUs coequHeHueM ¢opmysl (1)
ABJISETCS coenHeHue cuenyomei gopmyns (Ib) mnm ero papmauesTnuecku

npuemiemas COJjib, UJIK COJIbBAT!
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R o
l R*
R® 4
R5
(Ib)

. -

B KOTOpO# R* 0603Hauaet -SO,-NH,, B koTopoii R” o6o3nauaer -NO,, u rae B

4 6

dbopmyne (Ib) npyrue rpynnsl U mepeMeHHbIe, BKIKOYasA, B 4aCTHOCTH, R™ u R”, umerot
TaKWe K€ 3HAUCHUS, BKIIFOUAsl TAKUE JKE MPEAMOUYTHTEIbHbIC 3HAYEHUS], KaK
OTMCAaHHBIE U ONPEIEeICHHbIE B COPOK MIEPBOM BAPHAHTE OCYIECTBICHUS.

B mectunecsaTom BapuaHTe OCyIIeCTBICHUs coequHeHneM ¢popmyasl (1)
ABJISIETCS coefuHeHue ciuenyomei Ggopmynsl (Ib) mmm ero papmanesTuuecku

npuemiemas COoJib, UJIh COJIbBAT!

RO s
| R*
R® ¢
R5
(Ib)

B KOTOpoii R* 06o3nauaer -SO,-N=CH-N(CH3),, B koropoii R’ 0603Hauaer -
NO,, u rae B popmyuie (Ib) apyrue Tpynmel u nepeMeHHbIe, BKIOUAs, B yacTHOCTH, R*
1 R®, UMEIOT Takue ke 3HAYEHHsI, BKJI0Uas TAKUE K€ MPeNOYTHTe IbHbIE 3HAUSHHS,
KaK ONMMCAHHBIE U OINpeJIeIEeHHbIE B COPOK NMEPBOM BapHUaHTE OCYLIECTBIEHHUS.

B mectpaecsaT mepBoM BapuaHTe OCYINECTBIeHUs coennHeHueM Gopmysl (1)
SABJISIETCSl coefuHeHue cuenyroiei popmyns (Ib) mnu ero papmaneBTHUecKu

npuemiemas COJib, UJIK COJIbBAT:

R o
l R*
R® 7
R5
(Ib)

. -
B KoTopoii R* o6o3nauyaer -COOH, B xoTopoii R’ 0603HayaeT Bogopox, U rjue B
4 6
dopmyine (Ib) npyrue rpynnel U mepeMeHHbIe, BKIIOYAst, B 4acTHOCTH, R™ u R’ umeror
TaKWe JKe 3HAYCHHUsI, BKII0Yast TaKHUe e MPEAMOYTUTEIbHbIC 3HAYSHHUS, KaK

ONMMCAaHHBIC U OMMPEACICHHBIC B COPOK MMEPBOM BAPUAHTE OCYLICCTBIICHUA.
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B mecTpaecaT BTOpoM BapuaHTe OCyLIeCTBICHUs coequHeHueM Gpopmyasl (1)
ABJIsETCS coenHeHue ciuenyromei popmynsl (Ib) mnu ero papmanesTudecku

npuemiemas COJjib, UJIM COJIbBAT!

R s
l R
R® 7
R5
(Ib)

B KOTOpoii R* 0Go3nagaer -COOCH3, B koTopoii R” 0603HaYaeT BOAOPOX, U re
B Gopmyae (Ib) apyrie rpymisl U mepeMeHHble, BKIUas, B uacTHOcTH, R* 1 R®,
UMEIOT TaKHE XK€ 3HAUCHUs, BKIIOYAs TaKHe e MPEeATOUYTHTEIbHbIC 3HAYEHUS, KaK
ONHMCAaHHBIE U ONPE/ICIEHHbIE B COPOK IIEPBOM BAPHAHTE OCYIIECTBICHUS.

B mecTbaecsAT TpeTbeM BapUaHTE OCYLIECTBIECHUS coequHeHueM Gpopmysl (1)
SIBIIIETCS] coequHeHne cienyromei gopmyisl (Ib) unu ero papmanesrudyeckn

npuemiiemMmas CoJib, UJId COJIbBAT!

R s
l R*
R® 4
R5
(Ib)

B KoTOpO# R* 0603Hauaer -SO,-NH,, B koTOpOIi R° 0603HauaeT BOZOPON, U TIe
B popmyne (Ib) apyrue rpynnbl U nepeMeHHbIE, BKJIIOYasi, B YaCTHOCTH, R*u R’
UMEIOT TaKHe Ke 3HAUYEeHUsI, BKJII0Yasi TAKMeE JKe MPEeaNOYTUTENbHbIE 3HAYEHUS, KaK
OTMHUCAHHBIE U ONPENICICHHbIE B COPOK MIEPBOM BAPHAHTE OCYIIECTBICHUS.

B mecTbaecaT 4eTBEpTOM BapUaHTE OCYLIECTBIEHHs coennHeHneM Gopmysl (1)
SABJISIETCS coefuHeHne cienymoouiei ¢opmyasl (Ib) unu ero papmaneBTuyecku

npuemiemas COJib, UJIh COJIbBAT!

RX s
l R*
R® 4
RS
(Ib)

B KOTOpoii R* 06o3nauaer -SO,-N=CH-N(CH3),, B kotopoii R’ 0603Hauaer
Bozopon, u rae B popmyie (Ib) npyrue rpynmnel 1 nepeMeHHbI€, BKIOYas, B

4 6
JaCTHOCTH, R"uR , HMCIOT TAKHE K€ 3HAUYCHHA, BKIOYAA TAKHEC KE
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NpEeANOYTUTENbHbIE 3HAUCHUS, KaK ONMMCAHHBIE U ONpEeNeeHHbIE B COPOK IEPBOM
BApUAHTE OCYILIECTBIIECHUS.

B mecTbaecaT nsaToM BapuaHTe OCyIIeCTBIeHHs coequHeHneM ¢popmysl (1)
ABJIsieTCS coennHeHune cuenyroei gopmynsl (Ia) nunu ero papmanesruyecku

npuemiemas COJib, UJId COJIbBAT:

R2
R! R®
R® R*
R5
(Ia)

B KOTOpOH R' u R® cBsazansr BMecTe ¢ oOpa3zoBaHUEM T'PYIIIbI -R'%- B KOTOpOM
R* o6o3Hauaer rpynmny R*u B KOTOpPOi1 R* o6o3Hauaer BOJOPOA, B KOTOpOU R’
o6osnauaer rpymnny R** u rae 8 popmyie (Ia) Apyrue rpymmsl i IepeMeHHbIE,
BKJIFOYAas, B YaCTHOCTH, RI(’, Rz, R’ u Rsa, HMEIOT TAKUE K€ 3HAUCHUSI, BKIKYas TaAKHUE
K€ MPEANOUYTHTEIbHbIE 3HAUEHUs], KAK ONUCAHHBIE U OTPEeIEeHHbIEC BBILIE B
HacTosmeM n3o0peTeHun 1 coequnerus popmysl (I).

B kaxaoM 13 BapHaHTOB OCYINECTBJIEHUS, ONMCAHHBIX BBIIIE B HACTOAIIEM
N300pETEeHNH, COOTBETCTBYIOLIEE COEJUHEHNE MOXKHO HCIIOJIb30BATh B KAa4ECTBE
JI€KapCTBEHHOI'O CPEJCTBA, MPEANOUYTUTENbHO AJIS JIEYEeHUs NN NpeaynpeXaeHus
3aboneBaHus uiu HapymeHus, B koropoM yyactsyer NKCC (mpeanoyrureabHo
NKCC1), Bkirovast IpuMeHEHHE IJIs1 JISUSHUsT WIH MPEeayIpeKASHUS JTF0OBbIX
COOTBETCTBYIOLINX KOHKPETHBIX 3a00JIeBaHNI/HAPYIEHUH, YKa3aHHBIX B HACTOSIIEH
3asBke. OCOOEHHO MPEANOUTUTENbHO, €CJIM COOTBETCTBYIOLIEE COEJUHEHUE
NPUMEHSIIOT JJIsl JICUSHUS FUTH NPENyIpPeKISHUs THIEPTUAPO3a.

Hactosimee nzo0pereHne Takke OTHOCHUTCS K HOBBIM COE€UHEHUsIM. B
JaCTHOCTH, HACTOsAIEee N300peTeHne OTHOCHUTCS K coennHeHnio Gopmysl (1),
ONMHUCAaHHOMY U ONPEAEIEHHOMY B HACTOSIIEM H300peTEeHNH, BKII0Yas I0ObIe
IpUMEpBl U BApUAHTHI OCYINECTBIEHHs coennHenns Gopmyunsl (1), onncanueie B
HACTOSIIIEM ONMHCAHHH, UJIU K €T0 apMaleBTUUYECKH NPUEMIIEMON COJIU, HITH
conbpBaty. Hactosimee nzo0pereHue Takyke OTHOCUTCS K JTIOOOMY TaKOMY
COEIUHEHHUIO, IPeJHa3HAUYeHHOMY JJIsl IPMMEHEHHUsl B Ka4eCTBe JI€KapCTBEHHOTO

CpencTBa, U K papMarneBTUIECKONH KOMITIO3ULIMH, COAEpIKalell coennHeHne GopMyJbl
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(I) unu ero papmManeBTUYECKN MPUEMIIEMYIO COJIb, UJIU COJIbBAT B KOMOUWHAIIUU C
bapmManeBTUYECKHU IPUEMIIEMbIM HHEPTHBIM HAIIOJTHUTENIEM.

B uacTHOCTH, HacTOsAIIEe U300pPETEHHE OTHOCUTCS K COEAUHEHUIO CIeAyoei
dopmyasl (Ia) uam ero papmaneBTHYECKN NPUEMIIEMON COJIM, UJIU COJBBATY (M, KpoMe
TOTO, HacTosiee N300peTeHne TaKKe OTHOCUTCS K YKa3aHHOMY COeAMHEHHIO,
NnpeIHa3HaYeHHOMY Ui IPUMEHEHHUs B Ka4eCTBe JIEKapCTBEHHOrO CPEACTBA, U K
bapMaLeBTHUECKOI KOMIIO3UINHU, COAEpKallell yKa3aHHOE COeINHEHNE U

(apManeBTUYECKH TPUEMJIEMbII HHEPTHBII HATIOJHUTED):

R2
R! R®
R® R*
R5
(la)

B dopmyre (Ia) R' Bei6pan u3 rpynmsl, Bkmouaromeii -COOH, -CO0-(C-C)5-
ankun), -COO-(Cy-C,s-ankunen)kapoouukiaui, -COO-(Cy-C,s-ankuieH)-
rerepouukaui, -O-CHO, -O-CO-(C,-C,s-ankun), -O-CO-(Cy-C;s-ankuneH)-
kapbonuknmi, -0O-CO-(Cy-C;s-ankunen)rereporukiui, -CHO, -CO-(C,-C,s-ankun), -
CO-(Cy-Cys-ankunen)kapoounknui, -CO-(Co-Cs-ankunen)rerepounkiaui, -CO-NHy,
-CO-N(RI1)-(C1-C15-an1<1/m), -CO-N(Rl1)-(C0-C15-anKHneH)Kap6ouHKan, -CO-
N(R'"™)-(Co-Cs-ankunen)rerepounkinn, -N(R')-CHO, -N(R'")-CO-(C,-C1s-ankun), -
N(R'")-CO-(Cy-Cs-ankunen)xkapGounkaui, -N(R')-CO-(Co-C s-ankuien)-
rerepouukiui, C-Cs-ankun, -(Co-Cjs-ankunen)kapoouuknui, -(Co-Cjs-ankusieH)-
retepouukiui, C,-Cs-ankenun, -(C,-Cs-ankenunen)kapoouuknmi, -(C,-Cys-
ankeHnwieH)rerepouukiaui, C,-Cs-ankunaun, -(Cy-Cs-anKuHUIeH)KapOOUMUKIUIT U -
(C5-C5-anKUHUJICH ) reTePOLUKITHI,

r7ie aJKWIbHBIA pparMeHT, comep Kamuiicss B JI0OOH U3 YKa3aHHBIX BbILIE FPYIII,
aJKUJIEHOBBIA (parMeHT, coaep Kamuiics B MI000HM U3 YKa3aHHBIX BBILIE TPYIIIL,
AJKEHUJICHOBBII (parMeHT, copepKalmuiics B JI00OH U3 yKa3aHHBIX BBILIE TPYIIII,
AJTKMHUJIEHOBBIN (PparMeHT, copepKaluics B JFOOOH U3 YKa3aHHBIX BBIIIE TPYIITI,
ykazaHHbIi C1-Cys-ankuin, ykazanubiil C-Cis-ankeHun u ykazaHHbid C)-Cis-alKUHII
Ka)XJIbl HE00s3aTeNbHO 3aMeleH OAHOH unu 6osiee rpynnaMu, He3aBUCHMO

BeIGpanHbIME u3 rajorena, -CFz, -CN, -NO,, -N(R'H)R'), -OR'"), -S(R'") u -SO3H,
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rae ogHo uiu 0onee 3BeHbeB -CHj-, BKIIIOUEHHBIX B aJKWIbHBIN (parMeHT,
conep Kamuiics B IIOOOW M3 YKa3aHHBIX BBIIIE CPYIII, B aJKUJIEHOBBIN ()parMeHT,
conep KaIuics B IIOOOW M3 YKa3aHHBIX BbIIIE PYII, B aJKEHUJICHOBBIN (pparMeHT,
coaep Kaluiics B TF000N M3 YKA3aHHBIX BbIIIE PYII, B aJKHHUJIEHOBbIN (parMeHT,
copeprkaluiics B MOOOH U3 YKa3aHHBIX Bbille rpym, B ykazaHHbl C-Cjs-aakui, B
ykazaHHbIl Cy-Cis-ankeHus unu B ykazaHHblil Cy-Cis-aaqKUHUI, Kaxka0e
HeoOs13aTeIbHO 3aMEHEHO TPYMION, He3aBUCUMO BbiOpanHO# u3 -0O-, -CO-, -COO-, -
0-CO-, -N(R')-, -N(R')-CO-, -CO-N(R'")-, -S-, -SO-, -SO;-, -SO,-N(R'))- u -
N(R')-S0,-,

U T7i€ JOMOJHUTEIbHO KapOOUUKIUIbHBIA (pparMeHT, coaepKauuics B Jr000H
W3 YKa3aHHBIX BBIIIE CPYII, U T€TEPOLUKIUIbHBIN (PAarMEeHT, CONEPIKAIIUICS B
m000# U3 YKa3aHHBIX BBIIIE TPYII, KaXIbIH HEOOA3aTENbHO 3aMelleH OAHOW UJTH
bonee rpynnamu, He3aBUCUMO BbiOpanHbIMH U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-
Cs-ankununa, ragorena, Ci-Cg-ramorenankuna, -CN, -NO,, -N(R')([R'), -OR"), -
S(R'), -SO;H, kapGoHKIHIa 1 TeTepOIHKIIIA.

Kaxsiii R'' HesaBucumo o6osnagaer Bogopon min C-Ce-aKku.
[penmouTuTensHO, ecnu kKaxasiii R'' HesaBucumo o6osnauaer Bogopox unu C,-Cy-
anKui (Harmpumep, METUI WU 3TH).

R' Moxer 0603HauaTh, HATPEMED, TOOYIO H3 KOHKPETHbIX rpymm R,
cozeprKaluecs B JIOOOM U3 COEJUHEHUH, ONMUCAHHBIX B pa3esie, MOCBIIIEHHOM
npuMepam.

B uactaocty, R' Moxer o6osnauats, Hanpumep, -COO-(C-Cs-ankun), rae
anKuabHbINA GparmMeHT, conepskamuiics B ykazanHoMm -COO-(C,-C,s-ankue),
Heo0s3aTeNbHO 3aMelleH OAHON min OoJsiee (Hampumep, OAHOH, IBYMS HIJIH TPEMs)
rpynnamMu, He3aBUCUMO BrIOpaHHbIMU 3 rajiorena, -CF;, -CN, -NO,, -NH,, -NH(C;-
Cs-anxun), -N(C-Cy-anxun)(C;-Cy-ankmn), -OH, -O(C;-Cy-anxuin), -SH u -S(C,-Cy-
aJIKUJI), ¥ TAe NOTOJHUTEIbHO ONHO Uiu ABa 3BeHa -CH;-, BKIIIOUEHHBIE B aJIKUJIbHBIN
dbparmeHT, couepxkamuiics B ykazanHoM -COO-(C;-Cjs-ankunie), Kaxaoe
HeoOsI3aTeTbHO 3aMEeHEHO TPYNIOoN, He3aBUCUMO BbiOpanHOH u3 -O-, -CO-, -COO-, -
0-CO-, -NH-, -N(C;-Cy-ankun)-, -NH-CO-, -N(C;-Cs-ankun)-CO-, -CO-NH-, -CO-
N(C,-C4-ankun)-, -S-, -SO-, -SO;-, -SO,-NH-, -SO,-N(C,-Cy4-ankun)-, -NH-SO;- u -
N(C1-Cs-ankun)-SO,-. AnkunbHbIN (parMeHT, cogepkamuiics B ykazanHoMm -COO-

(C1-Cys-ankune), conepxkut oT 1 10 15 aToMOB yriepona, NpeanouTUTENbHO OT 1 10
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10 aromoB yrnepona. IIlpennouturenbHble IPUMEPBI TAKUX TPYIII R! BrmouaroT
COOTBETCTBYIOIIME IPyHmbl R', comepikalniecs B COGANHEHUSX, OMHCAHHBIX B
paszgene, MOCBAIIEHHOM npuMepam (Britovasi, Hanpumep, -COO-CH; unu -COO-
CH,CHs; npeanouturensHo -COO-CH3).

Jlpyrum npeanourutensubiM npumepom R' seasercs -COOH.

JpyruMu npeanoyYTUTENbHBIMU NTPUMeEpamMu R sBisttores -(C,-Cy-ankunen)-NH-
(C1-Cy-ankunen)-R' (taxoit kak, nanpumep, -CH,-NH-CH,-R'?), -COO-(C,-Cs-
ankunen)-R'? (sanpumep, -COO-CH,-R"?), -0-CO-(C,-C4-ankunen)-R", -CO-(C,-Cy-
ankmien)-R'%, -CO-NH-(C,-C,-ankunen)-R'* (nanpumep, -CO-NH-CH,-R'?), -CO-
N(C1-C4-ankun)-(C,-Cy-ankunen)-R**, -NH-CO-(C-Cy-ankuien)-R'2, wmn -N(C1-Cy-
ankm)-CO-(C,-Cy-ankunen)-R', rne R'? nesasucumo Boi6pan us -CFs, -CN u
ranorena (sanpumep, -F, -Cl, -Br unu -1); mpeanourutensro, ecnu R'> Hesasucnmo
Beibpan u3 -CF3 u -CN; Gonee npexmoututensHo, eciu R'> o6o3nauaer -CFs.
KoHKpeTHbIe mpuMepsl Takux rpynn R' BkmouaroT coorsercTByromue rpymmst R,
copep Kaluecs: B COeJUHEHUAX, ONIMCAHHBIX B pa3felie, MOCBILIEHHOM IIPUMepPaM.
Ocobenno mpexmourutTenbHbM npumepom R' sBusercst -(C1-Cy-ankunen)-NH-(C;-Cy-
ankuneH)-CFs; u eme Gonee nmpeanodyrutenbHbM npumepoM sasusercsa -CH,-NH-CH,-
CFs.

Jpyrum npumepom R' sBasercs -(C,-Cy-ankuaen)-S-reteponuKinm,
npeanoytutenbHo -(Ci-Cy-ankuien)-S-rerepoapun (Takoii kak, Hanpumep, -CH;-S-
reTepoapui), rae reTepoLuKINIbHBINA pparMeHT, cogepkamuiics B ykazaHHOM -(C-
C4-ankuneH)-S-reTepouKIniIe, UIH TeTepoapuIbHbIi (PArMEeHT, COAEPIKAIIUICS B
ykazaHHOM -(C;-C,-ankuneH)-S-rerepoapune unu B ykazanaom -CH,-S-rerepoapuie,
Heo0s3aTeNbHO 3aMelleH OAHOH niu OoJsiee (HAapuMep, OAHOM, IBYMS HIJIH TPEMs)
rpynmnamu, He3aBucumo BeiOpaHHbIMU U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-Ce-
ankunuia, rajoreda, C,-Cg-ranmorerankuna, -CN, -NO,, -N(R“)(R”), -O(R”), -
S(R'"), -SO;H, xapbounkanna u rereponnkinia. KOHKpeTHbIE MPUMepbl TAKUX CPYII
R' BkirOuarT cooTBercTByOmue rpymmsl R', comepikammecs B COeNMHEHNUAX,
ONMHUCAaHHBIX B pa3jelie, NOCBIIIEHHOM IpUMepaM.

Jpyrum npumepom R sBasercs -(C,-Cy-anxunen)-0-(Co-Cy-ankunen)-
kapbonuknmi, npexnodtutresbHO -(C-Cy-ankunen)-0-(Cy-Cy-ankunen)pennn (Takoi
kak, Hanpumep, -CH,-O-pennn unu -CH,-O-CH;-denunn), rue kapOOUHKITUIbHBIN

dparmenT, conepsxamuiica B ykazaHHOM -(C;-Cy-ankunen)-0-(Cy-Cy-ankunen)-
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KapOouwnknuie, uiau GeHunbHbIN QparMeHT, cogepxauuiics B ykazanHoM -(C;-Cy-
ankuneH)-0-(Co-Cy-ankunen)penmne (unu B ykazanHoMm -CH,-O-¢pennne unu -CH;-O-
CH,-dpenune), HeoOs13aTeNbHO 3aMeLleH OAHON uiu Oonee (Hanmpumep, ONHOH, IBYMs
WIHN TpeMsl) rpynnamu, He3aBucumo BeiOpaHHbIMU u3 Ci-Cs-ankuina, C,-Ce-ankeHuna,
C,-Ce-ankunmna, ranorena, C,-Cg-ranorenankuia, -CN, -NO,, -N(R')(R'), -O(R'),
-S(R'), -SO3H, kapGouukIHIa 1 reTeponuKIinIa. KOHKpeTHbIe MpUMepbl TAKHX
rpyrn R' Bkmrouaror coorBercTyromue rpymmnsl R', coxepskammecs B CoeIHHEHMSX,
OMKCAHHBIX B pa3jielie, MOCBSLIEHHOM IPUMEpPaM.

Jpyrum npumepom R sBasiercs -(C,-Cy4-alKiaeH)reTepomnkii,
npeanoututesbHo -CH)-reTepouukiimi, rae reTepoLUuKInIbHbIA (pparMeHT,
conepskamuiics B ykazaHHOM -(C1-Cy-aJKujIeH)reTepouKnie Uu B YKa3aHHOM -
CH;-rereponukiuie, Heo0s3aTeNbHO 3aMeIleH OAHON nin Oosee (HapuMep, OJHOM,
ABYMsI WJIA TPeMsl) TpynnamMu, He3aBucuMo BeiOpaHHbIMU U3 Ci-Cg-ankuna, C,-Ce-
ankenuna, C,-Ce-ankununa, ranorena, C,-Cg-ranorenankuia, -CN, -NO,, -
NR'™MHR™), -OR™), -S(R'), -SO;3H, kapGouukInma u reTeponnKInIa.
IeTepounKIUIbHBIM PAarMeHTOM MOXKET SIBJISITHCS, HAIPUMEp, FeTEePOLUKIOATKIII
(Takol Kak, HapUMep, MUPPOTUANHUI, TUIEPUIUHII, TUIIEPASHHUI HIIH
MOp(ONHUHMIT), FeTePOLUKIOANKEHH (TaKOH KaK, HApUMep, TeTParuapOnupUIUHII)
unu rerepoapui. Kokperssie npuMeps! Takux rpynn R' Bkmouarot
cOOTBeTCTByIOMmHMe rpymnmsl R', comepxkamunecs B COENHHEHHAX, OMHCAHHEIX B
pasnene, MOCBSIIEHHOM NPUMEpaM.

R? BbiGpan u3 rpymnmbl, Braouaomeii Bogopox, C1-Ce-ankmn, C-Ce-ankenun,
C,-Cs-anxkunun, -OH, -O(C,-Cg-ankun), -O(C;-Cgs-ankunen)-OH, -O(C,-Cs-ankumneH)-
O(C;-Cgs-anxun), -SH, -S(C,-Cs-ankun), -NH,, -NH(C;-Cg-ankun), -N(C,-Cs-
ankun)(C,-Cg-ankmn), ranoren, C,-Cq-ranorenankun, -O-(C,-Cg-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C;-Cs-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankmn)(C,-Cg-ankmn), -NH-
CO-(C-Cg-ankmn), -N(C;-Cs-ankun)-CO-(C;-Ce-ankmin), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C,-Cs-ankun)(C,-Cg-ankmin), -NH-SO;,-(C-Cg-ankun) u -N(C;-Cs-
anki)-SO,-(C1-Ce-ankmn). [IpeanodTuTenbHo, eciin R> BHIGpaH U3 Tpymmbl,
BKJrogarome Bogopon, C-Ce-ankui, -OH, -O(C;-Cg-ankuin), -O(C,-Cs-ankunen)-
OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C;-Ce-ankmn), -NH,, -NH(C,-Cs-

ankun), -N(C;-Cg-ankmn)(C;-Cg-ankmn), ranores, C,-Cg-ranorenankui, -O-(C;-Cg-
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ranorenankui) u -CN. bosee npeanoyTHTENbHO, €CIU R? o6o3Hauaer BOJAOPOA WU
C1-Cy-ankun. Eme Gonee mpeamouTurenbHo, ecnn R* 0603HadaeT BOIOPOI.

R’ BbIOpaH U3 rpynnsl, Bkmovamomeit -SO,-NH,, -SO,-NH(C,-C¢-ankuin), -SO,-
N(C-Cg-ankun)(C,-Cs-ankumn), -SO,-N=(C-Cg-ankununen) u -SO,-rajoreH, rue
anKUIbHBINA parmMeHT, coneprxkamuiicss B ykazanHoM -SO,-NH(C,-Cg-ankune), onun
wiu 0o0a anKuJIbHBIX QparMenTta, conepsxkamuecs B ykazaHHOM -SO»-N(C-Cg-
ankun)(C,-Ce-ankumne), ¥ anKUIUICHOBBIH (ParMeHT, COAePKAIIUNACS B YKAa3aHHOM -
SO;-N=(C,-Cs-ankunuueHe), Kaxkablii HeoOsS3aTEIbHO 3aMeIlleH OJHON win Ooliee
rpynnamMu, He3aBUCUMO BbIOpaHHbIMU U3 rajnorena, -CF;, -CN, -NO,, -NH,, -NH(C;-
Cs-ankun), -N(C-Ce-anxkun)(C;-Ce-ankmn), -OH, -O(C;-Cg-anxuin), -SH u -S(C,-Cs-
ankwi). IlpennoururenpHo, eciau R’ BbIOpaH u3 rpymnmnsl, Bkiarovatomei -SO,-NH,, -
SO;-NH(C-Cys-ankun), -SO,-N(C1-Cy-ankun)(C-Cy-ankmi) u -SO,-N=(C-Cy-
aNKUJIUJICH), T/Ie alIKHJIbHBIA ()parMeHT, coaepskamuiicss B ykazanHoM -SO,-NH(C;-
Cs-ankune), onuH unu oda alKHIBHBIX (parMeHTa, CoaepKaimmnecs: B yKa3aHHOM -
SO;-N(C;-Cy-ankun)(C-Cy-ankune), 1 aJKUIUISHOBBIH pparMeHT, COOepKALIUICS B
ykazaHHOM -SO,-N=(C-Cs-ankununeHne), Kaxxablii HeoOs3aTEIbHO 3aMeIleH OTHOH
wiu Oosee rpynnamMu (IpeANOYTUTENbHO OAHON IPyNIOi), HE3aBUCUMO BBIOpaHHBIMU
u3 ranorena, -CF3, -CN, -NO;, -NH,, -NH(C,-Cs-ankumn), -N(C-Ces-anxun)(C;-Ce-
ankun), -OH, -O(C,-Cs-ankun), -SH u -S(C,-Cs-ankun). bonee npeanodrurenbHo,
ecin R® Boibpan u3 -S0,-NH,, -SO,-NH(C,-C4-ankmn), -SO,-N(C-Cy-ankun)(C,-Cy-
ankui) u -SO,-N=(C,-Cy-ankununeH), rae alKuibHbIl GparMeHT, COaepKALUNUCS B
ykazaHHOM -SO,-NH(C;-Cy-ankuie), onuH win 00a aJKuJIbHbIX QparMeHTa,
conepskamuecs: B ykazaHHOM -SO;,-N(C;-Cy-ankui)(C-Cy-ankunie), U aJKuIuIeHOBbIN
dbparmeHT, conepxkamuiicss B ykazaHHOM -SO,-N=(C-Cs-ankunauneHe), Kaxabli
HeoOsI3aTeIbHO 3aMellleH OJHOH rpynmoi, BeiOpanHoi uz -NH,, -NH(C,-C,-ankun) u -
N(C1-C4-anxun)(C1-Cy-ankun). Eme Goltee mpeanouTHTENbHO, ecli R® BbIGpaH U3
rpynnsl, Bkodaromeid -SO,-NH;, -SO,-NH(C;-Cy-ankun), -SO,-N(C,-Cy-ankun)(C,-
Cs-ankun), -SO,-NH-(C;-Cs-ankunen)-NH;, -SO,-NH-(C,-C4-ankunen)-NH(C;-Cy-
ankun), -SO,;-NH-(C;-Cy-ankunen)-N(C;-Cy-ankmn)(C-Cy-ankuin), -SO,-N=(C,-C4-
ankununeH)-NHj, -SO,-N=(C-Cy-anxkununen)-NH(C-Cy-ankun) u -SO,-N=(C,-C4-
ankmanaen)-N(C-Cy-ankun)(C,-Cy-ankmn). Eme Gonee npeanodrurensHo, ecian R’
BbIOpaH u3 rpynmsl, Bkiroyammeit -SO,;-NH,, -SO,-NH-CHj3, -S0O,-N(CH3),, -SO;-
NH-(C,-C4-ankunen)-NH,, -SO,-NH-(C,-C4-ankunen)-NH-CHj;, -SO,-NH-(C,-C4-
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ankunen)-N(CHj3), (manpumep, -SO,-NH-CH,CH;-N(CH3);), -SO2-N=(C,-C4-
ankununeH)-NHj, -SO,-N=(C-C4-anxkununen)-NH-CH3 u -SO,-N=(C;-C4-
ankununeH)-N(CHs), (mranpumep, -SO,-N=CH-N(CH3),). Ocobenno
MpeanoYTHTENbHBIM npuMepoM R’ spisercs -SO,-NH,. JpyruM ocobeHHO
MpeAnouTHTENbHBIM TpiMepoM R’ sBmsiercs -SO,-N=CH-N(CHj),.

R* u R® cBsi3anbl BMecTE ¢ oOpa3oBaHHEM TPYIIITbI R

R*® poiGpan u3 -RPLRPLR®L N=C(R%})-R®-R®L RPLR_C(RS)=N- u -
N=C(R*)-R*®-C(R*)=N-. Kaxnpiit R°®" He3aBuciumo BbIOpaH U3 rpymimsl,
Brirouatomeii -N(R>?)-, -O- u -S-.

R®? priGpan u3 -C(R¥)(R¥?)-, -C(R¥)R¥™)-C(R**)(R)-, -C(R*)=C(R”)-, -
C(R)R?)-CR™)=C(R**)- u -C(R™)=C(R**)-C(R*)(R”)-. R*** BriGpan u3
kosasnentHoii ceszu, -C(R7)(RY)-, -C(RZHR™)-C(R)(R”)- u -C(R*)=C(R*?)-. R***
BBIOpaH M3 KoBaneHTHOH cBsi3u 1 -C(R”P)R)-.

Kaxsiii R™ HesaBHCHMO BbIGpAaH M3 TPYIIIbL, BKIoUaromeil Bogoposn, Ci-Ce-
ankug, C,-Cg-ankenmn, C,-Cg-ankuuun, -(Co-Cy-ankunen)apun u -(Co-Cy-
anKujeH)rerepoapui. IIpeamodTuTeIbHO, €CITU KaXKIbIi R’? He3aBHCHMO BBIOpaH U3
rpynnsl, Bkiodaromeid sogopon, C,-Cy-ankun (Hanpumep, H-OyTui), C,-Cy-ankeHun
u C,-Cy-ankunun (Hanpumep, -CH,-C=CH). Eme 6onee npennoyTuTeabHO, €CiIu
kaxbii R>> 0603HauaeT BOJOPOL.

Kasxabiit R7? HesaBucuMo BBIGpaH u3 rpymmsl, BKioganomei ogopox, C1-Ce-
ankun, C,-Ce-ankenmn, C,-Ce-ankunui, -OH, -O(C,-Cg-ankun), -SH, -S(C,-Cq-
ankun), -NH,, -NH(C;-Ce-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Ce-
ranorenankui, -O-(C;-Cg-ranorenankun), -CN, -NO,, -CHO, -CO-(C,-Cg-ankwuin), -
COOH, -CO0O-(C,-Cs-ankun), -O-CO-(C;-Cs-ankun), -CO-NH;, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cg-ankun), -NH-CO-(C,-Cg-ankmn), -N(C,-Cg-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH;, -SO,-NH(C;-C¢-ankmn), -SO,-N(C;-Ce-
ankun)(C,-Cg-ankmn), -NH-SO,-(C,-Cg-ankmn), -N(C,-Cs-ankun)-SO,-(C,-Cg-ankmin),
~(Co-Cy-anxunen)apun u -(Co-Cy-ankunen)retepoapun, u nobsie g8e rpymmsl R,
KOTOpbI€ MPHUCOETUHEHbI K ONHOMY U TOMY K€ aTOMY YrJepona, TakkKe MOTYT BMECTe
06pa3osbiBaTh rpymnmy =0, u mobsIe ABe rpymsl R, KOTOpEIE IPHCOSANHEHDI K
COCEeIHUM aToMaM yTJjepoaa, COeTUHEHHBIM ABOMHON CBS3bIO, TAKXKE MOTYT OBITh
cBsI3aHbI BMecTe ¢ obpaszosanueM rpymmsl -C(R*)=C(R’*)-C(R*H=C(R*)-.

IIpennodTUTENbHO, €CIIN KaXKABbIH R’? HesaBucumo BBIOpAH M3 TPYIIbI, BKIKOYAOIIEH
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Bonopon, C,-Cs-ankun, -OH, -O(C,-Cs-ankun), -SH, -S(C;-Ce-ankmn), -NH,, -NH(C;-
Cs-ankun), -N(C-Ce-ankun)(C;-Ce-ankmn), ranores, C-Ce-ranorenankui, -O-(C;-Ceq-
ranorexankui) u -CN, u n06ble aBe rpynmbl R7°, KOTOpbIe MPUCOSINHEHBI K OJHOMY
U TOMY K€ aTOMY YIJIepoJia, TakKe MOTyT BMecTe 00pa3oBbiBaTh rpynmny =0, u mo0bie
nBe rpymisl R*?, KOTOpbIe MPHCOEAMHEHB! K COCEAHUM aTOMaM YIIepona,
COEIMHEHHBIM JIBOMHOMN CBSA3bIO, TAK)KE MOTYT OBITh CBSI3aHBI BMECTE ¢ 00pa3oBaHUEM
rpymsl -C(R*)=C(R™)-C(R**)=C(R’*)-. Boiee npeanouTuTensHO, ecinn Kaxmbii R
HE3aBUCHUMO BbIOpaH U3 rpymimsl, Bkiroudaromen sogopon, C-Ces-ankun, -OH, -O(C;-
Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C-Cs-ankun), -N(C,-Cg-anxun)(C;-Cq-
ankun), ranoreH, C,-Cgs-ranorenankui, -O-(C,-Cs-ranorenankun) u -CN, u mrobObie
nBe Tpymmbl R*?, KOTOpbIe MpHCOeNHHEHBI K OHOMY H TOMY )K€ aTOMY YIJepona,
Takke MOryT BMecTe oOpaszosbiBaTh rpynny =0. Euje Oosee npeano4TuTeapHO, €Cliu
kaxabiii R HezaBucuMO BBIOpaH U3 rpynmsl, BKIo4damen sogopon, C-Cy-ankmn, -
OH, -O(C,-C4-ankun), -NH;, -NH(C-Cy-ankun), -N(C;-Cy-ankmun)(C-Cs-ankuin),
rajoreH, C;-C,-ranorenankui, -O-(C,-C4-ranorenankun), u -CN, u nroObie 1B
rpynmsl R7?, KOTOpbIe MPHCOEIHHEHBI K OMHOMY H TOMY K€ aTOMY yTJIepO/a, TaKiKe
MOTYT BMecTe o0pa3oBsiBaTh rpynny =0.

Kaxsiii R™ HesaBucumo BeiGpan u3 rpymmsl, BiIouaromeii sBogopos, C1-C-
ankun, C,-Cg-ankenun, C,-Cg-ankunun, -OH, -O(C,-C¢-ankuin), -SH, -S(C;-Cg-
ankun), -NHj, -NH(C;-Cg-ankun), -N(C;-Cg-ankun)(C;-Cs-ankun), ragores, C;-Ce-
ranorenankmi, -0-(C,-Cg¢-ranorenankun), -CN, -NO,, -CHO, -CO-(C,-Cg-ankun), -
COOH, -CO0O-(C,-Cs-ankun), -O-CO-(C;-Cs-ankuin), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cg-ankun)(C,-Cg-ankun), -NH-CO-(C,-Cg-ankmn), -N(C,-Cg-
ankun)-CO-(C-Cg-ankuin), -SO,-NH;, -SO,-NH(C;-C¢-ankun), -SO,-N(C;-Ce-
ankun)(C,-Cg-ankmn), -NH-SO,-(C,-Cg-ankun) u -N(C,-Cg-ankun)-SO,-(C-Cg-
ankm). [IpeanodTHTeNbHO, ecin Kax/abii R** HesaBucHMO BBHIOpaH U3 TPy,
BKJrovaromen Bogopon, C-Ce-ankun, -OH, -O(C;-Cg-ankun), -SH, -S(C,-Cg-ankun), -
NH;, -NH(C,-Cs-ankun), -N(C,-Cs-ankun)(C,-Cs-ankun), ranores, C,-Cs-
ranorenankui, -O-(C,-Cg-ranorenankun) u -CN. bonee npeano4TuTenbHo, eCiau
kaxbiii R™* 0603HauaeT Bogopoxn.

OcobenHo npexnourntensHo, ecnu R™° Beiopan us -N(R*?)-C(R7)(R)-N(R)-,
N=C(R®)-N(R*?)-, -N(R*)-C(R**)=N-, -N(R*2)-C(R**)(R**)-C(R**)(R**)-N(R*?)-, -
N=C(R*})-C(R**)(R**)-N(R*?)-, -N(R*?)-C(R*})=C(R**)-NR®)-, -N(R*?)-C(R**)(R*)-
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C(R53):N-, -N:C(R53)-C(R53):N-, _N(RSZ)_C(R53)(R53)_C(R53)(R53)_C(R53)(R53)_
N(RSZ)-, -N:C(R53)-C(R53)(R53)-C(R53)(R53)-N(R52)-, _N(RSZ)_C(R53)(R53)_
C(R53):C(R53)-N(R52)-, -N(RSZ)-C(R53):C(RS3)-C(R53)(R53)-N(R52)-, _N(RSZ)_
C(R)(R?)-C(R7)(R*?)-C(R¥)=N-, -N=C(R>)-C(R**)(R™)-C(R**)=N-, -O-
C(R)(R™)-NR?)-, -0-C(R”)(R*)-C(R*)(R**)-N(R™)-, -0-C(R”)=C(R™)-N(R™)-,
_O_C(R53)(RS3)_C(R53)(R53)_C(R53)(R53)_N(R52)_’ _O_C(R53)(R53)_C(R53):C(R53)_
N(RSZ)-, -O-C(R53):C(RSS)-C(R53)(R53)-N(R52)-, -N(RSZ)-C(R53)(R53)-O-, _N(R52)_
C(RS3)(R53)-C(R53)(R53)-O-, -N(RSZ)-C(R53):C(R53)-O-, _N(RSZ)_C(R53)(R53)_
C(RS3)(R53)-C(R53)(R53)-O-, -N(RSZ)-C(R53)(R53)-C(R53):C(R53)-O-, _N(RSZ)_
C(R53):C(R53)-C(R53)(R53)-O-, -S-C(R53)(R53)-N(R52)-, _S_C(R53)(R53)_C(R53)(R53)_
N(R’?)-, -S-C(R)=C(R™)-N(R™)-, -S-C(R™)(R™)-C(R**)(R**)-C(R™)(R™)-N(R™)-,
-S-C(R53)(R53)-C(R53):C(R53)-N(R52)-, -S-C(R53):C(R53)-C(R53)(R53)-N(R52)-, _
N(RSZ)-C(R53)(R53)-S-, -N(RSZ)-C(R53)(R53)-C(R53)(R53)-S-, _N(RSZ)_C(R53):C(R53)_
S-, -N(RSZ)-C(R53)(R53)-C(R53)(R53)-C(R53)(R53)-S-, _N(RSZ)_C(R53)(R53)_
C(R53):C(R53)-S-, -N(RSZ)-C(R53):C(R53)-C(R53)(R53)-S-, _N(RSZ)_C(R53)(R53)_
N(RSZ)-, -N(Rsz)-C(RS3)(R53)-C(R53)(R53)-N(R52)-, -N(RSZ)-C(R53):C(R53)-N(R52)-, _
N(RSZ)-C(RS3)(R53)-C(R53)(R53)-C(R53)(R53)-N(R52)-, _N(RSZ)_C(R53)(R53)_
C(R)=C(R’*)-N(R’?)- u -N(R™)-C(R’*)=C(R*)-C(R)(R”*)-N(R’?)-.

Ewe 6onee nmpeamnouTuTenbHo, €Ciiu R BbIOpaH TakuM 00pa3oMm, 4To

coenunenue Gopmyisl (Ia) umeer n0Oy0 U3 CIEAYIOIMUX CTPYKTYP:



R? R? R?

R! R® R! R® R! R®
R52
6 - 6 6
R N R R 0] R R S R53

R%R RS3 R® R RS3 R® R RS3
R R R?
Rl R® R! R® Rl R®
R52
R® N™ 54 R® o) R4 R® S R54
N N N
R52/ R54 R52/ R54 R52/ R54
R53 R53 R53 R53 R53 R53
R54 R54 R54 R54 _— R54 R54

R® BeiGpan u3 rpymnmbl, BrIouaomeii Bogopon, C1-Ce-ankmn, Ca-Ce-ankeHnn,
C,-Cs-ankunmn, -OH, -O(C,-Cg-ankun), -O(C,-Cgs-ankunen)-OH, -O(C,-Cs-ankumnen)-
5 O(C;-Ce-anxmn), -SH, -S(C-Cs-ankun), -NH;, -NH(C;-C¢-ankmn), -N(C-Cs-
ankun)(C,-Cg-ankmn), ranores, C,-Cq-ranorenankui, -O-(C,-Cg-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankuin), -COOH, -COO-(C,-Cg-ankuin), -O-CO-(C;-Co-
ankun), -CO-NH,, -CO-NH(C,-Cg-ankuin), -CO-N(C;-Cg-ankmn)(C,-Cg-ankmn), -NH-
CO-(C;-Cg-anxmi), -N(C;-Cs-ankun)-CO-(C;-Ce-ankun), -SO2-NH;, -SO,-NH(C,-Cs-
10 ankun), -SO,-N(C,-Cs-ankmn)(C,-Cg-ankumn), -NH-SO,-(C,-Cs-ankun) u -N(C;-Cs-
ankun)-SO,-(C,-Ce-ankun). [Ipexnournrensro, ecin R® BpiGpan u3 rpymmsi,
BKJrovaronei Bogopona, C-Ce-ankun, -OH, -O(C,-Cg-ankuin), -O(C,-Cs-ankunen)-
OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C;-C¢-ankui), -NH,, -NH(C,-Cs-
ankun), -N(C;-Cg-ankun)(C-Cg-ankmn), ranoret, C,-Cg-ranorenankui, -O-(C;-Cg-
15 ranorenankui) u -CN. bosee npeanoYTHTENBHO, €CU R® o6o3nauaer BOJAOPOA WU
C,-C4-ankun. Eme Oonee mpeAnOYTHTENBHO, €CIU RS 0603Ha4aeT BOJIOPOI.
Kpome Toro, HacTosiee n300peTeHne OTHOCUTCS K COEJUHEHHIO CleyroLei
dbopmynsl (Ib) unu ero papmaneBTuyeckn NpuUEeMIeMON COMU, UK COJBBATY (U
HacTosilee n300peTeHne TakKe OTHOCUTCS K YKa3aHHOMY COEIHHEHHIO,
20 npeaHa3HavYeHHOMY Uik TPUMEHEHHs B Ka4eCTBE JEKAPCTBEHHOTO CPEACTBA, U K
(apMaLieBTHYECKOI KOMIO3ULIMH, CONepIKallell yKa3aHHOEe COeANHEHUEe U

(bapManeBTUUECKHU MPUEMJIEMbIH HHEPTHBII HATIOJIHUTED):
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RO g
l R*
R® %
R5
(Ib)

B ¢popmyine (Ib) R* BeiGpan u3 rpynmnsl, Briawodaronieit -COOH, -COO-(C,-Ce-
ankun), -SO,-NH,, -SO,-NH(C,-C4-ankun), -SO,-N(C;-C4-ankun)(C,-C4-ankun) u -
SO,-N=(C,-C4-ankununieH), rae aJKuJIbHbII (parMeHT, COAEpKALIUNCS B YKa3aHHOM -
SO,-NH(C,-C4-ankune), onuH uinu 00a alKHJIbHBIX ()parMeHTa, CoAepKauuecs B
ykazaHHOM -SO;-N(C-C4-ankun)(C,-Cy-ankumne), u aNKuIUISHOBBIA (parMeHT,
conepskamuiics B ykazaHHOM -SO,-N=(C-Cs-ankunuaere), Kaxablii He00sS3aTEIbHO
3aMelleH OgHOU rpynmnoi, Beidpanuoit u3z -NH,, -NH(C,-C4-ankun) u -N(C,-C4-
ankun)(C,-Cy-ankun). [IpennouturensHo, ecinu R BoIOpaH U3 IPYIIbI, BKIYAOIEH
-COOH, -COOCHg, -SOz-NHz u -SOz-N:CH-N(CH3)2.

R* o603nauaer rpynny R*, u R’ o6o3nauaer rpymmy R,

R* Bpi6pan u3 -O-R*', -S-R*', -NH-R*', -N(C,-C¢-ankun)-R*', ranorena
(manpumep, -Cl), kapOouukanna u reTepoOUUKINIA, IAe YKa3aHHBIH KapOOUMKINI U
yKa3aHHBIA IeTepOLUKINI KaXXblil HeoOs13aTeIbHO 3aMelleH OJHOM unu Oosee
rpynnamu R*. Ipeanouturensuo, ecau R*? Bei6pan us -0-R*', -S-R*', -NH-R*!, -
N(C,-Ce-ankun)-R*', ranorena, kapGonuknuna (HanpuMep, apiia, LHKIOANKNIA HIIH
LIUKJIOAJIKEHUJIA) U FeTepOLUKIIa (HampuMep, reTepoapuia, reTepoLuKIOaIKIIa
WUJIM TeTEePOLUKIOAIKEHNIA), T1e YKa3aHHbIM KapOOLMKINI U YKa3aHHbBIH
reTepOLUKIINI KaXKAbIH HE00s3aTebHO 3aMeeH OAHOU uiu Oojiee rpynmnamMmu R*2.
Bosee npenmodTUTENBHO, €CITU R* BBIOpaH u3 -O-R*', -S-R*' .NH-R*!, -N(C,-Cy4-
aJ'IKI/IJ'I)-R41, rajloreHa, apuia u rerepoapuia, rae yKa3aHHbI apuil U yKa3aHHBIN
reTepoapu Kaxablil HeoOa3aTeNbHO 3aMeneH oaHoit uin Gonee rpynmamu R*2. Eme
OoJjiee MPEeaMOUYTUTETBbHO, €CIIH R* BBIOpaH U3 -O-R* -S-R*!, -NH-R", -N(C;-Cy-
ankmn)-R*!' u ranorena. Eme Gonee npexnoururensto, ecan R* o6o3nauaer -O-R*
WJIU TaJIOTeH.

R*! BeIGpan u3 rpymmsl, Brmogaomei -(Co-Cy-ankunen)kapoomukim, -(Co-Cy-
ankunen)rerepouukimi, C-Ces-ankmn, Cy-Ce-ankenun u Cy-Ce-aNKuHUI, T1I
KapOOUUKIHIBHBIA (parMeHT, coaepxkamuiics B ykazanHOM -(Co-Cy-

aJKHUIJIeH)KapOOIUKIINIIE, U TeTEPOLUKINIIbHBIA pparMeHT, coaep Kaluiics B
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ykazaHHOM -(Cy-Cy-alKuJIeH)reTepoUnKIIIIe, KaX bl He00sI3aTeIbHO 3aMeleH
onnoit unu Gonee rpymmnamu R*, u rae ykasaunsiit C)-Cg-ankunpHblii, ykasauusiii Co-
Co-ankeHnnpHbIN, yka3aHHBIN C,-Ce-aIKMHUIbHBIN, aJIKUIEHOBBIH (parMeHT,
conepskamuiics B ykazaHHOM -(Co-Cy-ankuiaeH)kapOouuKinie, U aJKUJIeHOBBIN
dparmeHT, conepskamuiics B ykasaHHOM -(Co-C4-aJKHUIeH)reTepOLUKIIIIIe, KasKIbIi
HeoOs13aTeIbHO 3aMellleH OHOM UK 0ojiee rpymnmnamMmu R*. [IpennoyTuTeNbHO, €CIU
R*! BeIGpan us rpymmsl, Briogaromei -(Co-Cy-ankmnen)kapGouukim, -(Co-Cy-
ankunen)rerepouukimi, C-Ce-ankun, C,-Ce-ankenun u C,-Ce-aNnKuHUI, T
KapOOUUKIMIBHBIA (parMeHT, coaepkamuiics B ykazaHHOM -(Co-Cy-

AJIKUJIeH )KapOOLMKIIHIIE, BBIOPAH U3 TPYIIIbI, BKJIIOYAMEN HKJIOATKIII,
LUKJIOAJKEHUJ U apwJI, T/ie TeTePOLHKINIbHBIN (parMeHT, COAePIKALTUNCS B
yka3zaHHOM -(Cy-Cy4-anKuiieH)reTepoLuKiInie, BbBIOpaH U3 IPYyMIbl, BKIOYAK0 IeH
reTepPOLUKIIOATKIII, TETEPOLUKIOAIKEHUI U TeTePOapull, rae KapOOLUHKINIbHBIH
dbparmeHT, conepxkamuiics B ykazaHHoOM -(Co-Cy-ankuieH)kapOonukiuie, u
reTepOIUKIIUIBHBINA pparMeHT, coaepxamuiicss B ykazanHHoM -(Co-Cy-ankuieH)-
reTepOIUKIINIIe, KAXKIbIH HeoOs3aTeIbHO 3aMeleH OHON win OoJsiee (Hampumep,
OHOM, ABYMSI UJIU TPEMs) TPYIIaMU R*’, 1 rie mOnoNTHUTETHHO ykazanHbiil C;-Ce-
ankui, ykazaHHbIl Cy-Ce-ankenun, ykaszaHHblil Cy-Ce-alKuHUI, aJKUJIEHOBbIN
dbparmeHnT, conepxamuiics B ykazaHHOM -(Co-C,-ankuneH)kapOonukiunie, u
aJKUJICHOBBIN parMeHT, coaepskamuiics B ykazaHHOM -(Co-Cy-akuieH)-
reTepOoLMKIINIe, KaXKABIH He00s3aTeIbHO 3aMeleH OJHOH unu Oonee (Hanpumep,
OJHOM, IBYMS MJIH TPEMsl) TPy IImaMH R*. Bonee NPEeANOUYTUTENBHO, €CIIN R* BBIOpaH
u3 rpynmsl, BkIwdawmen -(Co-Cy-ankuien)apun u -(Co-Cy-ajkuneH)rerepoapui, riue
apUJIbHBINA (parMeHT, conepxkamuiics B ykazaHHoM -(Co-Cy-ankunieH)apuie, u
reTepoapuiibHbIil pparmMeHT, cogepkamuiics B ykazanHoM -(Co-Cy-ankunen)-
rerepoapuiie, KaKIbli He00s3aTeNIbHO 3aMeleH OAHOH nnu 6onee (HampuMmep, OTHOM,
ABYMst WK Tpemsi) Tpymmnami R*Y, 1 rie ZomoNHHTeNbHO aNKIIeHOBbIH GparMeHT,
comepxkamuiics B ykazanHoM -(Co-Cy-ankunen)apuie, U alKUJIeHOBBIA QparMeHT,
comepskamuiics B ykazaHnHoM -(Co-Cy-ankunen)rerepoapuiie, KakIblii He00s13aTEIbHO
3aMelieH ogHO uin Gosee (HaIpuMep, OXHOMN, ABYMsI K Tpems) rpymmamu R*.
Ewe Gonee mpeamoututensbHo, ecan R*' BoiGpan u3 rpymmsl, Brmouaomeii -(Co-Cy-
ankunen)apui u -(Co-Cy-ankunen)rerepoapul, e apuibHbIN (parMeHT,

copepxamuiics B ykazanHoM -(Cy-C,-ankunen)apuie, u reTepoapuibHbli GparMeHT,
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conepskamuiics B ykazaHnHOM -(Co-Cy-ankunen)rerepoapuiie, KakIblii He0Os13aTEIbHO
3aMelieH ogHOH unu Gosee (HaIpUMep, OXHOMN, ABYMs MK TpeMs) rpymmamu R*>.
IIpennouTuTEeNbHBIM NPUMEPOM APUIBHOTO (PparMeHTa, CoepKaIlerocs B yka3aHHOM
-(Co-Cy-ankunen)apune, sasisercs Genun. IIpeanouTuTenbHbIM IpUMEpPOM
reTepoapuiibHOTO pparmenta, comepskamerocs B ykazanHoM -(Co-Cy-ankunen)-
retepoapuie, ABJISEeTCs S- UK 6-4JI€HHbIH MOHOLUMKJINYECKUH reTepoapu,
coaepxamuii 1 uim 2 KOJNbIEBBIX reTepoaTOMa, HE3AaBUCUMO BBIOPAHHBIX U3
KHCJIOPOJA, a30Ta U Cephl (T/1€ OCTANbHBIMU KOJBLEBBIMH ATOMAMH SIBJISTFOTCSI AaTOMBI
yrjepona), TAKOH Kak, HalmpuMep, UMUIA30uJ, THO( SHIIT WU nupuMuauaui. Eme
Gonee mpeamouTuTensHo, ecnn R*' BeGpan u3 Genuna u rerepoapuia, rae yKasaHHBIM
reTepoapuiioM sIBISIETCS S- UM 6-4JI€HHBIH MOHOUUKINYECKUN TreTepoapul,
copepxamuii 1 WM 2 KOJBIEBBIX T€TEPOATOMA, HE3AaBUCUMO BBIOPAHHBIX H3
KHCJIOPOJa, a30Ta U Cephl (OCTAJIbHBIMHU KOJIBL[EBBIMH aTOMaMH MOHOLUKINYECKOTO
reTepoapuiia sIBISIOTCS aTOMBI YII€pOAa), U rae JOMOJHUTEIbHO YKa3aHHBIN QeHU
WM YKa3aHHBIHA reTepoapril HeoOs3aTeNbHO 3aMelleH OHON unu Oosee (Hampumep,
OIHOM, ABYMSI UJIH TPEMs) TPYIIIaMHU R*.

Kaxnwii R*? HezaBucumo BbIOpaH u3 rpynnsl, Bkiaoudarome C-Ceq-ankmn, C,-
Cs-ankenmn, C,-Ce-ankunuiu, -OH, -O(C;-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH,, -NH(C,-Cs-ankun), -
N(C-Cg-ankun)(C,-Cs-ankun), rajgoren, C-Ce¢-ranorenankui, -0-(C,-Cs-
ranoreHankmn), -CN, -NO,, -CHO, -CO-(C,-Cg-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;, -CO-NH(C;-C¢s-ankuin), -CO-N(C;-Ce-
ankun)(C,-Cg-anxun), -NH-CO-(C,-Cg-ankmn), -N(C,-Cg-ankun)-CO-(C,-Cg-ankmn), -
SO;-NH;, -SO;-NH(C;-Ce-anxuin), -SO,-N(C1-Ces-ankun)(C-Ces-ankmin), -NH-SO;-
(C1-Cs-ankun) u -N(C,-Cg-ankun)-SO,-(C-Cg-ankmn). [IpeanodTuTeNpHo, eciiu
kaxnplii R*? HesaBucumo BbIOpaH u3 rpynnsl, Bkiatouaroei C-Ceq-ankun, -OH, -
O(C,-Cg-ankmn), -O(C,-Cg-ankunen)-OH, -O(C,-Cg-ankunen)-O(C,-Cs-ankun), -SH, -
S(C-Cs-ankuin), -NH,, -NH(C-Cs-ankun), -N(C-Ce-ankun)(C;-Ce-ankmn), rajiores,
C,-Cs-ranorenankun, -O-(C,-Cg-ranorenankmn) u -CN.

Kaxnasiit RY Hesasucumo Beibpan u3 rpymnmsl, srmouaromeii -OH, -O(C-Cs-
ankun), -SH, -S(C,-C¢-ankun), -NH,, -NH(C,-Cs-ankumn), -N(C;-Cg-anxkmn)(C;-Cq-
ankun), ranorex, -CFs3, -CN, -NO,, -CHO, -CO-(C;-C¢-ankuin), -COOH, -COO-(C;-
Cs-ankun), -0O-CO-(C,-Cg-ankuin), -CO-NH,, -CO-NH(C,-Cg-ankun), -CO-N(C,-Cs-
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ankun)(C-Ce-ankmn), -NH-CO-(C,-Cg-ankmn) u -N(C;-Cg-ankmn)-CO-(C-Cs-ankun).
IIpennodTUTENBHO, €CIIN KaXKIABIN R* nesaBucumo BBIOpAH M3 TPYIIbI, BKIKOYAOMIEH
-OH, -O(C,-Cs-ankun), -SH, -S(C;-C¢-anxmn), -NH,, -NH(C,-C¢-ankuin), -N(C;-Cs-
ankun)(C-Ce-ankmn), ranores, -CFz u -CN.

B coOTBeTCTBUU C MPUBEAECHHBIMH BbILIE ONMPeaAeIeHUIMU OCOOEHHO
MpennouTHTENbHO, eciii R*? 0603Hauaer -O-apuiI WM raloreH, Tae apuibHbIi
dparMeHT, conepskamuiicsa B ykazaHHOM -O-apuie, HeoOs13aTebHO 3aMeLIeH OTHOM
wiu Oosee rpynnamu, He3aBucuMoO BeiOpaHHbIMU U3 C;-Cs-ankuna, Cy-Ce-ankeHuna,
C,-Cs-ankunmna, -OH, -O(C,-C¢-ankun), -O(C,-Cg-ankunen)-OH, -O(C;-Cs-
ankuneH)-0(C,-Cs-ankun), -SH, -S(C;-Cg-ankmn), -NH;, -NH(C,-Cs-ankuin), -N(C;-
Cs-ankun)(C,-Cg-ankun), ranorena, C;-Cg-ranorenankuna u -CN. Eme Oonee
npeanouTHTENbHO, ecnu R 0603Hauaer -O-(eHnn i ragores (Takoil Kak, B
gacTHOCTH, -Cl), rie peHunpHbINA pparMeHT, copepkamuiics B ykazanaom -O-penurne,
Heo0s3aTeIbHO 3aMellleH ONHOM uin OoJiee rpynnaMu, HeE3aBUCHUMO BhIOPpAHHBIMU U3
C,-Cs-ankuna, C,-Cg¢-ankenuna, C,-Cg-ankununa, -OH, -O(C;-Cg-ankuin), -O(C,-C-
ankunen)-OH, -O(C,-C¢-ankmnen)-O(C;-Cg-ankmn), -SH, -S(C,-Cs-ankun), -NHy, -
NH(C,-Cg-ankmn), -N(C;-Cg-ankun)(C,-Cs-ankuin), ranorena, C,-Cq-rasoreHankumia u
-CN.

R BBIOpaH u3 rpynmsl, Bkiarodarome -NH,, -NH(C,-Cs-ankun) u -N(C,-Cs-
ankui)(Ci-Ce-ankui), rae alKuibHbIi (parMeHT, COAep KAIIUNCs B YKa3aHHOM -
NH(C,-Cs-ankuine), u oquH ik oda aJKUJIbHBIX QparMeHTa, coaepskammuecs B
ykazaHHOM -N(C-Cg-ankun)(C;-Ce-ankuie), Kaxabiii Heo0s3aTebHO 3aMeleH OqHOM
unu OoJiee rpynmnaMu, He3aBUCUMO BbIOpaHHbIMU 13 rajoreHa, -CF;, -CN, -NO,, -
NH;, -NH(C,-Cs-ankun), -N(C,-Cs-anxkun)(C,-Cs-ankmn), -OH, -O(C,-Ces-ankun), -
SH, -S(C,-Cg-ankun), kapOOUUKIUIIA U T€TEPOLUKIINIIA, TI€ YKa3aHHBIN KapOOLMKITHII
U YKa3aHHBIHA reTepOLUKIIIII KaXX bl HeoOs3aTeIbHO 3aMelleH OJHON miu Oonee
rpynmnamu R IIpennoutuTenbHO, eCiu R BBIOpPAH M3 TPyMIIbL, BKIOUYammeid -NH,,
-NH(C-Cs-ankun) u -N(C-Cg-ankun)(C,-Cs-ankui), rae alKuIbHbIA (pParMeHT,
comepskamuiicss B ykazanHoM -NH(C,-Cg-ankuie), u oquH uiu 00a aJKUuIbHBIX
¢parmenTa, conepsxkamuecs B ykazanHoM -N(C;-Cg-ankun)(C,-Ce-ankuine), Kaxabli
Heo0s3aTeNbHO 3aMelleH ONHON nin Oosiee (HapuMep, OAHOM, IBYMS HIIH TPEMs)
rpynnamMu, He3aBUCUMO BeIOpaHHBIMU U3 rajoresa, -CFs, -CN, -NO;, -NH,, -NH(C;-

Cs-ankun), -N(C,-Cg-ankun)(C;-Cg-ankmn), -OH, -O(C,;-Cg-anxun), -SH u -S(C,-Cs-
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ankmn). Bonee mpeamoututensho, ecan R Bpibpan u3 -NH,, -NH(C1-Cg-ankun) u -
N(C-Cs-ankun)(C-Ce-anxun). OCOGEHHO MPeAmOYTHTENbHBIMU TpuMepaMu R
ssiasores -NH, unu -NH-CH,CH,CH,CHj;.

Kaxsiii R' HesaBucumo BeiGpan u3 rpynmsl, Bkiaouatomeii C-Ce-amkui, C,-
Ce-ankenmn, C,-Cg-ankunui, -OH, -O(C,-Cg-ankun), -O(C,-Cg-ankunen)-OH, -O(C,-
Cs-ankunen)-O(C,-Cs-ankun), -SH, -S(C,-Cg-ankmn), -NH;,, -NH(C,-Cs-ankun), -
N(C,-Cg-ankun)(C,-Cg-ankun), rajgoreH, C;-C¢-ranorenankuiu, -O-(C,-Cs-
rajgorenankui), -CN, -NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-Cs-
ankun), -0-CO-(C,-Cs-ankun), -CO-NH;,, -CO-NH(C,-Cg-anxuin), -CO-N(C;-Cg-
ankun)(C-Ce-anxmn), -NH-CO-(C;-Cg-ankmn), -N(C-Cs-ankun)-CO-(C,-Ce-ankmn), -
SO;-NH,, -SO,;-NH(C,-Cg-ankmn), -SO,-N(C,-Cgs-ankun)(C,-Cgs-ankmn), -NH-SO,-
(C1-Cs-ankumn) u -N(C-Cs-ankun)-SO;,-(C-Cs-ankmn). [IpeanouTurenbHo, eciau
kaxnplii R°' HesaBucumo BbIOpaH u3 rpynnsl, Bkiarouaroiei C,-Cg-ankun, -OH, -
O(C-Ces-ankmn), -O(C-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C,-Cs-ankun), -SH, -
S(C-Cg-ankuin), -NH,, -NH(C,-Cg-ankun), -N(C,-Cg-ankmn)(C;-Cgs-ankmn), rajiores,
C1-Cs-ranorenankun, -O-(C;-Ce-ranorenankmn) u -CN.

R® BbIOpaH u3 rpynmsl, Bkiaodawmei sogopon, C-Ce-ankui, C,-Co-ankenun,
C,-Cs-ankunmn, -OH, -O(C,-Cgs-ankun), -O(C;-Cg-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cg-anxmn), -SH, -S(C,-Cs-ankun), -NH,, -NH(C,-Cg-ankmn), -N(C,-Cg-
ankun)(Ci-Ce-ankun), ranoreH, C,-Ce-ranorenankui, -O-(C;-Cg-ranorenankui), -CN,
-NO,, -CHO, -CO-(C,-Cs-ankun), -COOH, -COO-(C,-C¢-ankun), -O-CO-(C,-Cq-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankun)(C,-Cg-ankun), -NH-
CO-(C,-Cg-ankmn), -N(C-Cg-ankun)-CO-(C;-Cg-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ces-amxun), -NH-SO,-(C;-Cg-ankun) u -N(C;-Cg-
anki)-SO,-(C-Ce-ankmn). [Ipexnoururenso, eciau R® BoIGpan U3 rpymmsl,
BKJrovaromei Bonopon, C-Ce-ankun, -OH, -O(C;-Cs-ankun), -O(C,-Cs-ankunen)-
OH, -O(C,-Cs-ankunen)-O(C,-Cg-ankun), -SH, -S(C,-Cg-ankmin), -NH,, -NH(C,-Cs-
ankun), -N(C;-Ce-ankun)(C;-Ce-ankmn), ranores, Ci-Ce-ragorenankui, -O-(C;-Ce-
rajnoreHankui) u -CN. bosee npeAnOYTHTENBHO, €CITH R® 0603Hauaer BOJAOPOA WU
C1-Cy-ankun. Eme Gonee npenmouturensHo, ecnu R® 0603HadaeT Bogopon.

Hacrosimmee nzobpereHne Tak:ke OTHOCUTCS K COeIMHEHUIO 000 13
crenymux GopmMys Wi ero papMaLeBTHYECKU MPUEMIIEMON COJIU, MU COJbBATY (U

HaCTOAIICC H306peTeHI/Ie TAKXE€ OTHOCHUTCA K YKA3aHHOMY COCANHECHUIO IJIsA
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NPUMEHEHHUs B KaUeCTBE JEKAPCTBEHHOTO CPEACTBA, U K (papMaLneBTHUIECKOM
KOMIIO3MIIMH, COZlepKallell yKa3aHHOe COeJUHEHNEe 1 (papMaleBTHUYECKH NTPUEeMIIEMbIH
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5 Jlnst cienuanucTa B 001aCTH CHHTETUYECKOW XMMHUU OUYE€BUIHBI PA3HbBIC MY TH
nonyuenusi coenunernuii popmyinsl (I). Tak, Hanpumep, coennHeruss Gpopmysl (1)
MOYHO MOJYYUTh IO METOJHKAM CHHTE3a, ONTUCAHHBIM B pa3jielie, MOCBAIEHHOM
npUMepaM, UJIHA MO aHAJIOTHYHBIM METOIHKAM.

[IpuBeneHHBIE HUKE OTPENENICHHS] MPUMEHUMbI BO BCEM HACTOSIIIEM ONMHCAHUH,
10 €CJIM CMIEUAJBHO HE YKAa3aHO HHOE.
Tepmun "yrnesompopoaHas rpynmna" 03Ha4aeT rPynmy, COCTOSLIYIO U3 aTOMOB

yTiepoJa U aTOMOB BOJOPOJAA.
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TepmuH "anuuuknandeckuil" UCMOJb3YIOT NPUMEHUTENbHO K IUKINYECKUM
IpyImnaM 1 OH 03HAYaeT, YTO COOTBETCTBYIOLIAsA LIUKINYECKas I'PyNNa sABIsSETCS
HEapOMaTUYECKOMU.

IIpu MCnONB30BAaHUM B HACTOSIIIEM U300peTeHHH TePMUH "aJKkuia" O3Ha4YaeT
OJTHOBAJICHTHYIO HACBIIIEHHYIO allUKJIMYECKYIO (T.€. HEHUKINIECKYIO)
yIJI€BOJOPOAHYIO TPYIINTY, KOTOPAsi MOXKET SIBJATHCS JUHEHHON UM Pa3BETBIECHHOM.
CooTBeTcTBEHHO, "aNKujabHas" Tpymnmna He COOePKUT HUKAKOU yTriaepOoa-yTriIepOoaHON
IBOMHOMN CBSI3U WJIM HUKAKOH yriiepoa-yriepoaHoi TpoiHoi cesasu. Tepmun "C-Ce-
ankun" O3HavaeT ajJKUJbHYIO T'PYIIY, cCoAep kamyto oT 1 1o 6 aToMOB yriepoja.
[IpennouTUTENbHBIMU THITUYHBIMU AJTKHJIBHBIMU TPYIIIIAMHU SIBJISTEOTCS METHJI, STHIL,
nponuia (Hampumep, H-MPOMUI HJIM U30TMPONHA) uiu OyTun (Hanpumep, H-OyTud,
n300yTHII, BTOp-OyTHN vtk TpeT-OyTiin). Ecnu He mpuBeneHs! Npyrue onpeneaeHus,
TO TepMuH "ankmwin" npeanodTuteabHo o3HaudaeT C-Cy-ankun, 6onee
NPEANOYTUTENHHO METHI UK 3TUJ U ele Ooyiee MPEennOoUYTHTEIbHO METHIL.

IIpu UCTIONB30BAHUHU B HACTOSIIEM M300pETEHHH TEePMHH "alKeHUN" O3HAYaeT
OJTHOBAJICHTHYIO HEHACBIIEHHYIO allUKINYECKYIO YIJIeBOAOPOIHYIO IPYIITy, KOTOpas
MOXKET SIBJIATHCS IMHEWHOW WJIN Pa3BETBIEHHON U CONEPKUT ONHY uiu Oosee
(Hanmpumep, OAHY UJIU ABE) YIIEPOA-YIIE€POAHBIX ABOWHBIX CBA3€H, HO HE COAEPIKUT
HUKaKOW yriepoa-yriepoanoi tpoitnoi cesa3u. Tepmun "C,-Cg-ankenun" osHavaer
AJIKEHUJIBHYIO TPYINY, COAEPKAIY OT 2 10 6 aTOMOB yriiepoja.
IIpennoyTuTEeNbHBIMU TUIUYHBIMU aJKEHUJIbHBIMU IPYIIIAMU SABISIOTCS STEHUI,
nponeHus (Hanpumep, nporn-1-eH-1-un, npon-1-eH-2-un unu npon-2-eH-1-uin),
Oytenun, Oyraauenun (Hanpumep, O0yra-1,3-nuen-1-un wiau Oyra-1,3-nueH-2-un),
NEeHTEeHUJ WJIM TIeHTaAueHU) (Hanpumep, u3omnpenmn). Ecinu He npuBeneHbl Apyrue
OmpeneNieHNs, TO TEPMUH "alkeHUN" npeanodTutrenbHo o3HauaeT C,-Cy-aakeHum.

[Ipu UCTIONB30BAHUU B HACTOSIIEM U300pETEHHH TEPMHH "alKUHUI" O3HAYAeT
OTHOBAJICHTHYIO HEHACBIIEHHYIO allUKINYECKYIO YIJIeBOAOPOIHYIO IPYIITy, KOTOpas
MOKET SIBJIATHCS IMHEWHOW WJIU Pa3BETBJICHHOW M CONEPIKUT ONHY UK Ooyee
(Hampumep, OOHY WJIA ABE) YIIEPOA-yIIEPOAHBIX TPONHBIX CBsI3eH U HEOOSA3aTENBHO
OHY WU OOJblIEe KOJUYECTBO YIIEPOA-yIIIepOAHBIX ABOHHBIX cBszei. Tepmun "C,-
Ce-ankuHua" 0O3Ha4YaeT AJKMHUJIBHYIO IPYINY, COAEPXKALIYI0 OT 2 10 6 aTOMOB
yriuepona. IlpennouTuTenbHBIMU TUITHMYHBIMU aJIKUHUJIBHBIMH IPYIIAMH SBISIOTCS

STUHUJ, PONUHUT (HampuMep, mponaprii) uinu oytuauwi. Ecnu He npuBeneHsl
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Opyrue omnpeneaeHus, TO TEPMUH "aJKUHUI" NPeanoYTUTeNbHO 03HadaeT C-Cy-
AJNKWUHUIIL.

IIpu UCNIONB30BAHUU B HACTOSILEM M300pETEHUU TEPMUH "alKUJIeH" O3HAaYaeT
aJKaHIMUIBbHYIO IPYIIY, T.€. JBYXBAJEHTHYIO HACBILIEHHYIO ALUKJINYECKYIO
yIJI€BOAOPOAHYIO IPYIIY, KOTOPAasi MOXKET SIBJATHCS JIMHEHHON UM Pa3BETBIEHHOM.
Tepmun "C-Cis-ankunen" o3HauaeT aJKUJIEHOBYIO IPpyIIy, cofaepsxamyi oT 1 o 15
atomoB yriepozna, u TepMuH "Co-C;s-ankuneH" o3Ha4aeT, 4TO COAEPIKUTCS
KOBaJIeHTHAas CBsA3b (cooTBeTcTBYET TepMUHY "Co-ankunen") uiau C;-C;s-aJKuieH.
[IpennouTUTENbHBIMU TUITUYHBIMU AJTKUJICHOBBIMH TPYIIIAMH SIBJISIFOTCS METHUIICH (-
CH;-), stunen (Hanpumep, -CH,-CH;- unu -CH(-CHj3)-), nponunen (Hanpumep, -CHs-
CH,-CH;-, -CH(-CH;-CHs;)-, -CH;,-CH(-CHj3)- unu -CH(-CHj3)-CH;-) unu 6ytuien
(manmpumep, -CH,-CH,-CH,-CH;-). Eciu He npuBeneHbl Ipyrue onpeaeieHus, TO
TepMUH "ankuyieH" npeanodtuTenbHo o3HavyaeT C-Cy-ankumneH (BKIOYasi, B
yacTHOCTH, NuHeHHbIH C-Cy-ankunen), 6onee npennouTUTENIbHO METHIIEH WU
STUJIEH U ele OoJiee MPEaNOYTHTEIbHO METHUIICH.

IIpu uCroNb30BaHUHU B HACTOSIEM M300pETEHUH TEPMHH "alKeHUJIeH" O3Ha4aeT
aJKEHIUUJbHYIO TPYIIY, T.€. JBYXBAJEHTHYIO HEHACBIIEHHYIO allUKJINYECKYIO
YIJIEBOAOPOAHYIO TPYIITY, KOTOPast MOXKET SABJISITHCS JUHEWHOW WU PA3BETBJIEHHOU U
COAEPKUT OJHY UJIH OOJbIIee KOJINYECTBO ((HanmpuMep, OAHA UJIU 1BA)) YIIIEpOI-
yIJI€pPOAHBIX ABOWHBIX CBA3€H, HO HE COAEPKUT HUKAKON YIIIEepOA-YTIEePOAHON
TpoliHoi cBs3u. TepmuH "C,-Cs-ankeHuneH" o3HadaeT aJIKEHUJIEHOBYIO IpyIIy,
coaepskamyro ot 2 a0 15 aromoB yriepoaa. Ecniu He npuBeneHbl apyrue
ompeAeNieHHs, TEPMHUH "ajlKkeHuJeH" mpennoututeapHo o3HauaeT C,-C,-ankeHuneH
(BkirOUasi, B 4aCTHOCTH, JUHEHHBbIN C,-Cy-aNKeHUIIEeH).

[Tpu UCTIONB30BAHUU B HACTOSIIEM U300pETEHUHN TEPMHH "alKUHUJICH" O3HAYaeT
ANKUHANUIBbHYIO TPYIIY, T.€. JBYXBAJIEHTHYIO HEHACHIIEHHYIO allUKJINYECKYIO
YIJIEBOAOPOAHYIO TPYIIY, KOTOPask MOXKET SIBJAATHCS JTUHEHHON UJIM Pa3BE€TBICHHOU U
COAEPKUT OHY uiu Oosiee (HampuMep, OAHY UJIU JIBE€) YIIEPOA-YIJIEPOIHBIX TPOHHBIX
cBsi3eil U HeoOsA3aTeNbHO OAHY UK OoJiee yIriIepon-yriepOaHbIX JBOMHBIX CBS3EH.
Tepmun "C,-C s-ankuHuneH" o3HavaeT aJJKHHUJICHOBYIO TPYINy, COAEPKAIIYIO OT 2
no 15 atomos yrinepona. Ecinu He npuBeneHsl Apyrue onpeaeseHus, ToO TEpMUH
"ankuHUIEH" peanoYTUTeNbHO 03HavaeT C,-Cy-ankuHuieH (BKJOYas, B 4aCTHOCTH,

nuHel b C,-Cy-alKuHUIEH).
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IIpu UCTIONB30BaHUHU B HACTOSIEM M300pETEHUH TEPMHH "alKIINAEH" 03HAYaeT
IBYXBAJIEHTHYIO AlIUKJINYECKYIO YIII€BOJOPOAHYIO IPYIIY, KOTOPAsk MOXKET SIBJISTHCS
JUHEWHOU WJIN Pa3BETBJIEHHOMN, KOTOpPasi COEAUHEHA C OCTAJbHOU YaCThIO
COOTBETCTBYIOIIEr0 COEIMHEHHs IBOMHOMN CBSA3BI0O U KOTOpas HE CONEPKUT HUKAKOH
Apyroit NBOWHON CBs3H (T.€. KOTOpask HE COAEPKUT HUKAKON NBOWHON CBSA3H, KpOME
TOH, KOTOpasi COeANHSIET aJKUINUIEHOBYIO TPYIIY C OCTAJIbHON YaCThIO
COOTBETCTBYIOLIETO COENMHEHHUs) UJIH HUKAKOW TPONHOM CBS3U. ANKHIHIEHOBAS
rpyImnmna MoxeT ObITh, HAIPUMEpP, NPUCOECTUHEHA K aTOMY yIJIEpOJa UJIH K aTOMY a30Ta,
COJNlep KaIIerocsi B OCTaJbHOW YaCTH COOTBETCTBYIOIIEro coenunenus. Tepmun "C;-
Ce-ankununeH" o3Ha4aeT aJKUIUASHOBYIO TPYINY, CoAepkamy oT 1 10 6 aToOMOB
yriepona. I[IpennouTuTenbHbIMU THIUYHBIMH aJKWINACHOBBIMHU IPYIIIAMU SBISFOTCS
metununeH (=CH,), stununen (=CH-CH3), nponununen (Hanpumep, =CH-CH,CH3
unu =C(-CHj3)-CH3) wnu Oytununen (sanpumep, =CH-CH,CH,CHj;, =C(-CHj3)-
CH,CH; nnu =CH-CH(-CH3)-CH3). Eciin He mpuBeneHbl Apyrue ONpeneneHus, To
TepMHUH "ankunuaeH" npeanoututeapHo o3HadaeT C-Cy-ankununeH.

IIpu ucronp30BaHUU B HACTOSIIEM U300peTeHnH TepMHH "KapOomukimi"
O3Ha4YaeT yIrieBOJOPOAHYIO KOJbLIEBYIO IPYNNY, BKIOYAIIYI0 MOHOLMUKINYECKHE
KOJIbIIA, & TAK)KE MOCTHKOBBIE KOJIbI[EBBIE CUCTEMBI, CITUPOLMKINIECKN € KOJIbIEBbIE
CHUCTEMBbI U/WJIN KOHAEHCUPOBAHHBIE KOJbIIEBbIE CUCTEMBI (KOTOPBIE MOTYT COCTOSTD,
Harpumep, U3 2 uiu 3 KoJiel), i€ yKa3aHHasi KOJIbLeBas IPyIna MOXKET SIBJISTHCS
HACBIIEHHOM, YaCTUYHO HEHACHIIIEHHOH (T.€. HEHACBILIEHHON, HO HE apPOMaTHYECKOMN )
uau apomatuydeckoii. Eciu He mpuBeneHsl Apyrue onpeneneHus, "kapoouukaun"
NPEeANOYTUTEIBHO 03HAYAET apUJI, LIMKJIOAJIKHUI HJIH UKJIOATKEHHUII.

ITpu UCTIOMB30BAHUHU B HACTOSIIEM U300pETEHUH TePMHH "TeTepOounKInt"
O3HA4YaeT KOJbLEBYIO IPYIINY, BKIOUYAMIIYI0 MOHOLUKINYECKHE KOJIbIIA, & TAKXKE
MOCTHUKOBBIE€ KOJIBIIEBBIE CUCTEMbI, CIIHPOLUKINYECKIE KOJTbLEBbIE CHCTEMBbI H/HJIH
KOHJICHCUPOBAHHBIE KOJBLEBbIE CHCTEMBI (KOTOPBIE MOTYT COCTOSITh, HAIPUMED, U3
IBYX WJIA TPeX KOJIeN), TIe YKa3aHHAas KOJbLEeBas IPyIIa CONEPKUT OAUH Uiu Oojee
(Hampumep, OOWH, ABA, TPU UM YEThIPE) KOJNBLEBBIX I'€TEPOATOMA, HE3ABUCHMO
BbIOpaHHBIX U3 O, S 1 N, U OCTaNbHBIMH KOJIIIEBBIMH ATOMAMU SIBJISIFOTCS] aTOMBI
yrjaepoaa, rae OauH Win 0oJiee KOJbIEBbIX ATOMOB S (€C/Iu OHU COAEPIKATCS) U/ UIU
onuH unu Oosee KOJbIEBBIX aTOMOB N (€CJIM OHHM COAepIKaTcs) He0Os13aTENbHO MOTYT

OBITH OKHCJIEHBI, IJIe OJUH UK OOJiee KOJNBIEBBIX aTOMOB Yriepoaa HeoOs3aTebHO
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MOTYT OBITh OKHCJIEHBI (T.€. 00pPa3yIOT OKCOTPYIMY), U IAe NOTOJTHUTEIbHO YKa3aHHAs
KOJIbIIEBAs TPYIIIAa MOXKET SABIATHCA HACHILIIEHHOHN, YaCTUYHO HEHACHIIEHHOH (T.€.
HEHACBILEHHOW, HO HE apOMaTH4YeCKOW) Wiu apoMatuueckoil. Tak, Hampumep, Kaxaoe
coaep:kallee reTepoaToOMbl KOJIbIO, COAepIKalleecss B yKa3aHHONW KOJbLIEBOH IpyIIe,
MOKET COAep KaTh OAMH Uiu nBa aroma O W/ Ui ONUH MK ABAa aTOMa S (KOTOpPBIE
He00s3aTeIbHO MOTYT OBITh OKHCJICHBI), W/WJIN OIHH, Ba, TPU HJIH YeTbipe aToma N
(koTopbie HEOOS3aTEIbHO MOTYT OBITh OKHUCJIEHBI), TIPU YCJIOBUH YTO CYMMapHOE
KOJINYECTBO reTepOaTOMOB, COAEPIKALIUXCA B COOTBETCTBYIOIIEM COJIEpIKAIIEM
reTepoaTOMbI KOJIbIE COCTABISAET OT | 10 4, M YTO B COOTBETCTBYIOLIEM COAEPIKALIEM
reTepOoaTOMBI KOJIbIE COAEPIKUTCS IO MEHbILIEeH Mepe OJMH KOJBbLEBON aTOM yTriiepoaa
(koTopbIit HEOOS3aTEILHO MOKET ObITh OKUCJIEH). ECiu He mpuBeneHbl ApyTrue
OmnpeneNeHts, TO TEPMUH "TeTepOLUKINI" MPEeANOUYTUTENIbHO O3HAYAET reTepoapul,
reTePOLUKIIOATKIII UITH T€TEPOLUKIOATKECHUII.

ITpu ucnonb30BaHUU B HACTOSIIIEM M300peTeHUH TepMUH "apui" Oo3Ha4YaeT
apOMATHYECKYIO YIJIE€BOJOPOAHYIO KOJBIEBYIO IPYNIY, BKIIOYAKIYIO
MOHOIIUKJINYECKHE apOMATHYECKUE KOJbLA, & TAKKE MOCTHKOBBIE KOJIbIIEBbIE
CHUCTEMBbI U/WJIN KOHAEHCHUPOBAHHBIE KOJbIIEBbIE CUCTEMBI, COMEpIKAIINe O MEHbIIEH
Mepe OJTHO apOMaTH4YeCKOe KOJbLO (HampuMep, KOJNbLEeBble CHCTEMBI, COCTOSIIINE U3
ABYX WUJIM TPeX KOHAEHCHPOBAHHBIX KOJEL, I7le 0 MEeHbIIeH Mepe OHO U3 ITUX
KOHJICHCUPOBAHHBIX KOJIEI] ABJISAETCS apOMATUUECKUM, UJIN MOCTUKOBBIE KOJIbLIEBbIE
CHUCTEMBI, COCTOSIIINE U3 IBYX HJIU TPEX KOJIell, I'ie O MEeHbIIeH Mepe OJJHO U3 3TUX
MOCTHUKOBBIX KOJIEI[ SIBJISIETCS apoMaTuieckuM). TepMuH "apun" MOKeT 03HA4aTh,
Hanpumep, GeHun, HapTwi, auanuaui (t.e. 1,2-guruaponadTui), TeTpaauHu (T.e.
1,2,3,4-treTparunponadTui), HHAAHWI, UHAeHWI (Hanpumep, 1 H-uagennn),
antpauenus, penantperu, Y9H-pnyopenun unu azynenwn. Eciu He npuBeaeHbI
Opyrue ompeneaeHus, To "apua" nmpeanoUYTUTEbHO COOEePKUT OT 6 10 14 KOMbIEBBIX
aTOMOB, OoJiee MPeaNnoOYTHTENBHO OT 6 10 10 KONBLEBBIX aATOMOB, ele 0ojee
NPEeANOYTUTENBHO, €CJIM OH MpEeNCTaBIsieT coOoh Gpennn unu HadTun, u Haubomee
MPEaMOYTUTETLHO, €CJIN OH MpeacTaBisieT co0oi (eHmt.

ITpu ucmonb30BaHUU B HACTOSIIIEM U300pPETEHUU TEPMHUH "TeTepoapui’ O3HAYaeT
apOMATHYECKYIO KOJIBLEBYIO TPYIIY, BKIOYAKOLIIYI0 MOHOLUKINYECKHE
apoMaTUYECKHE KOJIbLA, & TAK)KE€ MOCTUKOBbBIE KOJbLIEBbIE CHCTEMBbI H/UIIN

KOHACHCHUPOBAHHBIC KOJBUEBLIC CUCTEMBI, COACPIKAIIUE 10 MeHbIIeH MEpE OAHO
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apoMaTUYeCKOe KOJbIIO (HapuMep, KOJNbLEeBble CUCTEMbI, COCTOSIUE U3 ABYX WIIHU
TpeX KOHJEHCHPOBAHHBIX KOJIEIl, I'/1€ 10 MEHbIIEl Mepe OHO U3 3TUX
KOHJZIEHCHPOBAHHBIX KOJIEI] SIBJISIETCS apOMAaTHUECKUM; HJIM MOCTUKOBBIE KOJIbLIEBBIE
CHUCTEMBI, COCTOSIIINE U3 ABYX UJIU TPEX KOJIell, I'/le 0 MeHbIIeH Mepe OJTHO U3 3TUX
MOCTHKOBBIX KOJIELl SIBJIIETCSI apOMATUYECKUM), T/I€ YKa3aHHAs apOMaTHYEeCKasl
KOJIbIIEBAs TPYIIa COACPKUT OOUH UK OoJiee (Hampumep, OIUH, ABA, TPU HIIH
YeThIpe) KOJNBLEBbIX T'eTePOaTOMOB, He3aBUCUMO BbIOpaHHbIX U3 O, S u N, u
OCTaJIbHBIMH KOJIBIIE€BBIMU aTOMAaMH SIBJISIIOTCS aTOMBI yIJIepoja, TAe OOuH uiu doee
KOJIBIIEBBIX aTOMOB S (€CJI OHM COAepP KaTCs) W/ WU OOUH UJIu OoJiee KOJIbIEBbIX
aToMoB N (eCJIu OHU CONepKATCs) HEOOSI3aTeIbHO MOTYT OBITh OKUCJIEHBI, U Te
JTOTIOJTHUTEJIBHO OJWH HJIU 00JIee KOJbLEBbIX ATOMOB yIJiepoia Heo0sA3aTeIbHO MOTYT
OBITH OKHCJIEHBI (T.€. 00pa3yT okcorpynny). Tak, HampuMep, KaKI0e CoAepKalee
reTepoaTOMBbI KOJIBIO, COEepIKaIieecss B YKa3aHHON apOMaTHYeCKOH KOJIbIEBOH
IPyIIIe, MOKET COAEPXKaTh OAUH MM ABa atoMa O W/WMIW OOUH WU Ba aToma S
(xoTopble HEOOsI3aTENbHO MOTYT OBITh OKUCJICHBI), H/UJIM OJWH, ABA, TPU UIU YEThIPE
atoMa N (KoTopble HEO0S3aTENBHO MOTYT OBITh OKHCII€HBI), IPU YCIOBHH YTO
CyMMapHO€ KOJIMYECTBO IeTEPOATOMOB, COAEPIKAIUXCS B COOTBETCTBYIOLIEM
coaepIKalleM IreTepoaTOMbI KOJIbIl€ COCTABIsAET OT | 10 4, M YTO B COOTBETCTBYIOIIEM
cOoZep KalleM reTepoaToMbl KOJbLE COAECPIKUTCS MO MEHbLIEH Mepe OAUH KOJbLEBOU
aToM yriepozaa (KOTOpbIi He00sA3aTeIbHO MOKeT ObITh OKUCIEH). TepMun
"reTepoapus’ MOXKET 03Ha4aTh, HApUMeEP, THEHUN (T.e. THodenmn), 6enso[b]ruennn,
HadTo[2,3-b]trenun, Tnantpenun, ypun (t.e. pypanmn), bensopypanui,
uzoben3odypanmi, xpoManui, xpomenua (Hanpumep, 2H-1-6enzonupanun wiu 4H-1-
OeHzonupaHm), uzoxpomeHua (Hanpumep, 1H-2-0eH3onupanuit), XpOMOHHII,
KCaHTeHW1, peHoKcaTuuHwI, nupponui (Hanpumep, | H-mupponui), uMuga3onu,
NUPa30JUJ, TUPUAUI (T.€. MUPUIUHIIL, HAPUMED, 2-MUPUAKI, 3-MUPUIUIT UK 4-
NUPHUANI), TUPAZUHIIL, MTUPUMUIUHUI, TUPUIA3UHUI, HHAOAWI (Hanpumep, 3H-
WUHIOJIHI), U30UHOJIUI, WHAA30JMII, HHAOIU3UHUI, TYPUHHUJ, XUHOJUJI, U30XHUHOJIHUI,
dranazuHua, HaQTUPUAMHIII, XMHOKCAJIUHIII, LHHHOJIHHIL, ITEPUAUHNUI,
kapOaszonun, B-kapOonunmi, GeHAHTPUAHHUI, AKPUIUHII, TEPUMHUIUHII,
benanTponunun (Hanpumep, [1,10]penantponunnmn, [1,7]denanTponunnn, uin
[4,7]denanTponuumn), GeHA3ZUHIII, THA3OIUI, U30TUA3ONHUI, PEHOTHAZHHUIL,

OKCa30JIUJI, U30KCA30JIUJI, OKcanuasonmi (Hanpumep, 1,2,4-okcaauazonmi, 1,2,5-
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okcanuaszonui (t.e. pypazanun) wiu 1,3,4-okcanuaszonui), THAANA30IUI (HAIpUMep,
1,2,4-tuaguazonun, 1,2,5-tuagunazonun unu 1,3,4-tuaguazonmi), GeHOKCA3UHII,
nupaszonof 1,5-a]lnupumunuaun (Hanpumep, nupasosnof1,5-aJnupumunuu-3-un), 1,2-
OeH3onszokcazon-3-mi, OeH30THa30muI, OEH30THAINA30IHI, OCH30KCAa30JIUI,
OeH3zuzokcazonui, OeHsumunasonui, 6enso[b]ruodenun (T.e. GeH30THEHN),
tpuazonun (Hanpumep, 1H-1,2 3-tpuazonun, 2H-1,2,3-rpuazonun, 1H-1,2,4-
tpuaszonun win 4H-1,2,4-rpuaszonun), 6ensorpuaszonui, 1H-rerpazonun, 2H-
TeTPa3ou, TpuasuHui (Hanpumep, 1,2,3-tpuasunuin, 1,2,4-rpuasunun, wia 1,3,5-
TpuasuHui), Gpypo[2,3-clnupuaunami, guruapodyponupuanHua (Hanpumep, 2,3 -
auruapodypol2,3-clnupuaunaun win 1,3-guruapodypo[3,4-c|nupuauHmn),
UMHUAA30NMUPUIUHUI (HanpuMep, umMuaaszof 1,2-aJmupunuHun unu uMuaasol3,2-
a|MUpUANHUI), XUHA3OJUHII, THEHOJOMHUPUAUHIIL, TETPAruapOTHECHOTHPUIUHILII
(manpumep, 4,5,6,7-terparuaporuero|3,2-clnupununmi), nuoensopypanun, 1,3-
OeHzonuokconui, OeHsoauokcanun (Hampumep, 1,3 -6eH3onuokcanmn win 1,4-
O€H30/IMOKCAaHUIT) HUIM KyMapuHIII. ECiu He mpuBeaeHbl Ipyrue OnpeaeaeHus, TO
TepMHH "retepoapmi’ mMpeanoYTUTENbHO 03HavyaeT 5-14-unenHoe (Oonee
NPEeAnoYTUTENBHO 5-10-4IeHHOE) MOHOLUKINYECKOE KOJIBIIO NN KOHIEHCHPOBAHHYIO
KOJIBIIEBYIO CUCTEMY, COJIEPIKAINYI0 OAUH Uiu Oosee (Hanmpumep, OOUH, ABA, TPU UIIU
YeThIpe) KOJBLEBbIX I'€TEPOATOMOB, He3aBUCUMO BeIOpaHHbIX U3 O, S u N, rae ogux
wiu 0ojiee KONMbLEBbIX aTOMOB S (€CJIM OHM COAEPIKATCsI) U/WJIM OAUH Uiu Oolee
KOJIBLIEBBIX aTOMOB N (€CJIM OHH COAEPIKATCS) HeO0A3aTENbHO SABISIOTCS
OKHCJICHHBIMH, ele 0oJiee MpeanoOYTUTENbHO, €CJIH TEPMHH "reTepoapun” o3Haudaer S-
WU 6-4JI€EHHOE MOHOLMKJINYECKOe KOJbLO, coaepkamee oquH uiu dosee (Hampumep,
OJIVH, J1BA UJIU TPH) KOJIBIIEBBIX FeTEPOATOMOB, He3aBUCHUMO BhIOpaHHBIX U3 O, S u N,
rae oauH uin 6oJsiee KOJBIEBBIX aTOMOB S (€CJIM OHU CONepIKaTCs) /WM OAUH WU
6osiee KoJbIEBBIX aTOMOB N (€CJIM OHHM COAEPIKATCS) HEOOS3aTENbHO SIBJISIFOTCS
OKHCJICHHBIMH, U TJ€ OJUH UJU OOJiee KOJBIEBBIX aTOMOB yIiIepoaa HeoOs13aTebHO
SABJISIOTCA OKMCIEHHBIMH. KpoMe TOro, eciin He MPUBENECHBI APYTUe ONpeaeIeHus,
0COOEHHO MPEeNNnoUYTHTENbHBIE TPUMEPHI "reTepoapriia” BKIOYAOT MTUPUIUHIII
(Hanpumep, 2-nmuUpUANII, 3-MUPHAMI WU 4-NIUPUANIT), UMUAA30JIMI, THa3onun, 1H-
terpazonui, 2H-Terpasonun, TueHun (T.€. THOPEHNIT) UIN MTHPUMHUIHHUIL.

ITpu ucmoNb30BaHUU B HACTOSIIIEM M300PETEHUU TEPMHUH "LUKIOATKUIT"

O03HA4aeT HACBILUIEHHYIO YIJI€BOAOPOAHYIO KOJIbLIEBYIO IPYIINY, BKIUYAKIIYIO
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MOHOILIUKJINYECKHE KOJIBIIA, & TAKKE MOCTHKOBBIE KOJIBIL[EBbIE CUCTEMBI,
CIIUPOLMKINYECKHE KOJIbIEBbIE CUCTEMBI U/UIIN KOHIEHCUPOBAHHBIE KOJIbIIEBBIE
cUcTeMbI (KOTOpPbIE MOTYT COCTOSITh, HAIIPUMEP, U3 JBYX MM TPEX KOJEI[;, TaKue Kak,
Harpumep, KOHAEHCUPOBAHHAs KOJbLIEBasi CUCTEMA, COCTOsIIAs U3 JBYX HIJIH TpeX
KOHJAEHCHUPOBAHHBIX KoJyiel). TepMuH "mukiaoankua" MoXeT 03Ha4aTh, HAIPUMeED,
LUKJIOMPOTUJ, [UKJIOOYTHII, LUKJIOMEHTHII, HUKJIOTEKCUJI, UKJIOTEeITHI, TEeKATUHUII
(T.e. nexaruapoHadTHI) UK afaMaHTHI. Eciu He MpUBENeHbl APYrUe OnpeaeaeHus,
TO TEPMHUH "LHUKJIOAJKUI" MpeanouTuTe bHo o3HauaeT C3-Cqj-unkinoankumi, u donee
NPEanoO4YTUTEBbHO, eciu OH o3Ha4daeT C;-Cr-nuknoankuia. OcobeHHO
MPEANOUYTUTENbHBIM "LUKJIOAJKUIOM" SABJISIETCS MOHOLIUKJINYECKOE HACBIEHHOE
yIJIEBOJOPOAHOE KOJBIO, COMEpIKalee OT 3 40 7 KOJbIEBBIX 3JeMeHTOB. Kpome Toro,
€CJIM He NMPUBEIEHBI IPyTUe ONpPeNeIeHUs, 0COOEHHO MPEANOYTUTEIbHbBIE TPHUMEPHI
"HuKIoankuiaa" BKIOYAIOT UUKJIOTEKCUI UJIN [UKJIONPONII, NPEANOYTUTEIbHbIM
SIBJISICTCS] TUKJIOTEKCHIL.

IIpu uCrONB30BaHUU B HACTOSIEM U300PETEHUH TEPMHH "T€TEepPOLUKIOATKIIT"
03HA4YaeT HACBIIEHHYIO KOJIBIEBYIO IPYNIY, BKIIOYAOIYI0 MOHOIUKJINYECKUE
KOJIbIIa, & TAK)KE MOCTHKOBBIE KOJIBL[EBBIE CHCTEMBI, CITUPOLUKIMIECKHE KOIbLIEBbIE
CUCTEMBI U/WJIN KOHAEHCUPOBAHHBIE KOJIbIIEBbIE CUCTEMBI (KOTOPBIE MOTYT COCTOSTD,
HaIrpuMep, U3 ABYX HJIM TpeX KOJel[;, Takue Kak, HapuMep, KOHAEHCUPOBAHHAs
KOJIbLIEBAsI CUCTEMA, COCTOsIIIAs U3 ABYX UJIU TpeX KOHAEHCHUPOBAHHBIX KOJIEL), IAe
yKa3aHHAasl KOJIbLIeBasi TPYIIa COAEPIKUT OAUH Uiu Oojee (Hampumep, OAHH, ABA, TPU
WJIU YeThIPE) KOJBLEBBIX MeTePOATOMOB, He3aBUCUMO BbiOpaHHbIX U3 O, S u N, u
OCTaJIbHBIMH KOJIBIIEBBIMU aTOMAaMH SIBJISIIOTCS aTOMBI yIJIepoja, TAe OOUH uiu OoJee
KOJIBIIEBBIX aTOMOB S (€CJI OHM COAepPIKaTCs) W/ UK OOUH UJIn OoJiee KOJbIEBbIX
aToMoB N (eCJIu OHU CONepKATCs1) HEOOSI3aTeIbHO MOTYT OBITh OKUCJIEHBI, U Te
JTOTIOJTHUTEJIBHO OJWH HJIU 00JIee KOJBbLEBbIX ATOMOB yIJIepoia Heo0sA3aTeIbHO MOTYT
OBITH OKHCJIEHBI (T.€. 00pa3yoT okcorpynny). Tak, HanmpuMep, Kakaoe coaepKaiee
reTepoaToMbl KOJIBLO, COAEpIKalleecs B YKa3aHHON HACBHILEHHOW KOJIBLIEBOU rpyIne,
MOXKET CONeprKaTh OOMH UiHu nBa aroMa O W/ Ui OAWH WM ABA aTOMa S (KOTOpPBIE
He00s3aTeIbHO MOTYT OBITh OKHCJIEHBI), W/HIJIN OJHUH, BA, TPU HJIH YeTbipe atoma N
(koTopbie HEOOS3aTEIbHO MOTYT OBITH OKHCJICHBI), TPH YCJIOBUH YTO CYMMapHOE
KOJIMYECTBO reTe€POaTOMOB, COAEPKALIUXCA B COOTBETCTBYIOIIEM COEPIKAIIEM

rerepoaToMbl KOJbLE COCTABIIACT OT 1 mo 4, H 4YTO B COOTBETCTBYIOIIEM COACPKAIIEM
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reTepoaTOMbl KOJIbIIE COAEPIKUTCS IO MEHbIIEH Mepe OJUH KOJIbIIEBOI aTOM yriepozaa
(xoTopbIii HEOOs13aTENbHO MOXKET OBITH OKHCJeH). TepMuH "rerepouukioankun”
MOXET 03HauaTh, HAPUMED, A3UPUAUHWI, a3€TUIUHUI, TUPPOTUIUHII,
UMUJIa30JUIUHUII, TUPA30IUUHIII, TUNEPUANHNII, TTUIIePAa3UHNI, a3eTaHul,
nuasenaHua (Hampumep, 1,4-1ua3enanui), OKCa30JIUAUHUI, U30KCA30JUIUHUI,
THA30JUIMHUJ, U30TUA3OTUAUHII, MOPPOTUHWI (Hanpumep, MOpOauH-4-1i),
tuoMmopdonuHua (Hanpumep, TUOMOPHONHH-4-UiT), OKCA3EMaHUJ, OKCUPAHIII,
okceTaHu, Terparuapodypanui, 1,3-1uokconanui, Terparuaponupanui, 1,4-
IUOKCAHMJI, OKCETIaHWJI, THUPAHUJ, TUETAHWI, TETPAruapoTHOPEeHUN (T.€. THOJAHWI),
1,3-1UTHONAHIII, THAHWI, TUETIAHWII, NeKATrUAPOX MHOJIMHHUI,
NeKaruApOU30XUHOJUHUI UK 2-0Kca-5-a3abunukino[2.2. 1 rent-5-un. Ecnu He
NpUBEJEHBI Jpyrue ONpeaeseH s, TO TEPMHUH "TeTepOLUKIOaNKuaI" NpeAnoYTUTEIbHO
o3HavaeT 3-11-ueHHY0 HACBhIEHHYIO KOJbLEBYIO IPynny, KOTOpas NpeAacCTaBisieT
c000# MOHOLMKIJINYECKOE KOJbIO UM KOHIEHCUPOBAHHYIO KOJBIEBYIO CHCTEMY
(Hanmpumep, KOHAEHCHPOBAHHYIO KOJBLEBYI CUCTEMY, COCTOSIIIYIO U3 ABYX
KOHJICHCUPOBAHHBIX KOJIEI]), II€ YKa3aHHAas KOJbLeBas IPyIa CONEPKUT OAUH HUIIH
Oonee (Hampumep, OIMH, BA, TPU UJIH YETHIPE) KOJBLEBbIX [€TEPOATOMOB,
He3aBucUMO BbIOpaHHBIX 3 O, S u N, rine ogun wiu 0oJjiee KOJIbLEBBIX ATOMOB S
(ecniu oHU coxepikaTCs) U/ UM OAUH WJIH OoJiee KOJIbLEeBBIX aTOMOB N (eciu OHH
cozieprkaTcs) HeoOs13aTeIbHO SABIISIIOTCS OKUCJICHHBIMU, U TA€ OAUH UK Oojee
KOJIBLIEBBIX ATOMOB yIJIepoia He0OsI3aTeNbHO SBISIOTCA OKUCIEHHBIMU; OoJee
MPEANOYTUTEIBbHO, €CJIM TEPMUH "TeTePOLUKIOANKII" 03HAYaeT 5-7-4JIeHHYIO
HACBILIEHHYI0 MOHOIMKJIMYECKYIO KOJbLEBYIO TPYIINY, COAEPKALIYIO OOUH MU Oosee
(HampuMmep, OOWH, ABA WIN TPU) KOJBLEBBIX F€TEPOATOMOB, HE3ABHCUMO BbIOPAHHBIX
u3 O, S u N, rne onuH mwin 6osee KOJbLEBbIX ATOMOB S (€CJIU OHHM COAEPIKATCS) U/ HIIH
OaWH uau OoJiee KOJbIEBbIX aTOMOB N (eCliu OHU COAEPIKATCS) HeO0OsA3aTeTbHO
SABJISIOTCS OKMCJIEHHBIMH, U T€ OJUH MJIK 00Jiee KOJBIEBBIX aTOMOB yriiepoaa
He00s3aTeNbHO ABISAIOTCS OKHCIEHHBIMH. KpoMe TOro, eciiu He MPUBENECHBI APYyTHe
ompeneseHus, 0COOEHHO MPENANOYTHTEbHbIE TPUMEPHI ""TeTEePOLUKIIOANKIIA"
BKJIIOYAIOT TETPAruapONUPAHIIL, MUNEPUANHIIL, TUIIEPA3UHUI, MOP(OIUHNIT,
NUPPOJUANHUI WIH TETPATUAPOPypPaHHUIL.

IIpu UCTIONB30BAHUHU B HACTOSIEM M300pETEHUH TEPMHH "IHKIOAJKeHUI"

O3HA4aeT HEHACHIIEHHYI0 aTULIUKINIECKY0 (HEapOMaTUUECKYI0) YTJIE€BOAOPOAHYIO
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KOJIbIIEBYIO T'PYIIY, BKJIIOYAK Y0 MOHOLMKJINYECKHE KOJbIA, & TAK)KE€ MOCTUKOBBIE
KOJIbIIEBBIE CUCTEMBI, CITUPOLUKJINYECKHE KOJIbLEBbIE CUCTEMBbI U/UIN
KOHJICHCUPOBAHHbIE KOJIbLIEBbIE CHCTEMBI (KOTOPBIE MOTYT COCTOSITh, HAIPUMEp, U3
ABYX WUJIM TPEeX KOJIEll, TAKHe KaK, HallpuMep, KOHAEHCUPOBAaHHAsA KOJIbIEBasi CHCTEMA,
COCTOsIIIAst U3 ABYX WJIM TPeX KOHIEHCHPOBAHHBIX KOJIEL), /i€ YKa3aHHas
yIJIEBOJOPOAHAS KOJIbIIEBAS TPYINa COAEPKUT OAHY WU Oojee (Hampumep, OJHY HIIH
IBE) YrIepOa-yIJIepOAHbIX TBONWHBIX CBSI3€H U HE CONEPIKUT HUKAKOU yIiIepos -
yriaepoaHoil TpoiHoH cBsi3u. TepMuH "UMKIOAJKEHUT" MOXKET O3HAa4aTh, HAIPUMED,
LUKJIOMPOTIEHUJI, HUKJIOOYTEHUJ, LIMKJIOMEHTEHMII, [IUKIOTEKCEHMUI,
LUKJIOT€KCaAUEHIJI, UKJIOTENTEeHUJ UJIH LIUKJIoTenTanneHus. Ecinu He mpuBeneHbl
OPyTUe OmpeneeHus, TO TEPMUH "LUUKIOAJKEHIWT" MPEANnOYTUTEIbHO 03HaYaeT Cs-
C11-uHKJIoaNKeHWI, U 0oJiee MPeaNmOYTHTENbHO, eciiu OH o3HadaeT C3-Cr-
nukoankeHus. OCoOeHHO MPEeAMOYTUTEIbHBIM "LIHKJIOATKEHUIIOM" SIBJISETCS
MOHOLIMKJINYECKOE HEHACHIIIEHHOE AJTULUKINYECKOE YIJIeBOAOPOAHOE KOJbIIO,
copepkamiee oT 3 10 7 KOJbLEBBIX 3JIEMEHTOB U COAEpIKalee OnHy Uiu Oojee
(Hampumep, OOHY WJIM ABE; MPEANOUYTHUTEIbHO OJHY) YIJIEPOI-YIIePOIHBIX JBOHHBIX
CBSI3EH.

IIpu UCTIONB30BaHUU B HACTOAIIEM H300PETEHUH TEPMHH "reTepOLUKIOAIKEHIIT'
O3Ha4aeT HEHACBILIEHHYIO AJIMIIUKINYECKYI0 (HEapOMaTH4YECKYI0) KOJbLEBYIO IPYIIY,
BKJIIOHYAIOLIYI0 MOHOLIMKJINYECKHE KOJbIIA, & TAKXKE MOCTUKOBBIE KOJIbI[EBBIE CUCTEMBI,
CHUPOUMKINYECKNE KOJbIEBbIE CUCTEMBbI H/UJIN KOHACHCUPOBAHHBIE KOJIbIIE BbIE
CUCTEeMBbI (KOTOpPBIE MOTYT COCTOSITh, HAIIPUMEP, U3 JBYX HJIM TPEX KOJEI[;, TAaKue Kak,
Harpumep, KOHAEHCUPOBAHHAS KOJIbIIEBAsI CUCTEMA, COCTOSLIAS U3 ABYX HIJIH TPEX
KOHJICHCUPOBAHHBIX KOJIEI]), T€ YKa3aHHasl KOJbLEeBasi TPyNIa COAEPKUT OAUH UIIH
Oosiee (Hampumep, OHMH, IBA, TPU HIJIH YETHIPE) KOJbLEBbIX [€TEPOATOMOB,
He3aBUCUMO BbIOpaHHBIX U3 O, S u N, U OCTaJbHBIMH KOJbIIEBBIMU ATOMAMU
SABJISIIOTCS ATOMBI YIJIEPO/a, TA€ OJUH UK OoJiee KOJbLIEBBIX aTOMOB S (eciu OHU
comep KaTcs) U/MIN OAUH WIN Oojiee KOJMbLeBbIX aTOMOB N (€CJTU OHH COEPIKATCSA)
He00s3aTeNbHO MOTYT OBITh OKHCIJIEHBI, I1€ OJUH WU 00Jiee KOJIbLEBBIX AaTOMOB
yrieposaa Heo0sA3aTeabHO MOTYT OBITh OKHCIIEHBI (T.€. 00pa3ylT OKCOTPYIIY), U Iae
TOTIOTHUTENIPHO YKAa3aHHAas KOJIbIEBAs TPYIINa COAEPXKUT IO MEHbLIEH Mepe OOHY
IBOWHYIO CBSI3b MEXJY COCETHHUMH KOJbIIEBBIMU aTOMaMH U HE COAEPIKUT HUKAKOM

TPOWHOM CBSI3U MEXAY COCEIHUMH KOJbLEBBIMU aTOMaMu. Tak, Hanpumep, Kaxaoe
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coJieprKalllee reTepoaToOMbl KOJbIO, COAEpKAleecs B YKa3aHHON HEHAChIIEHHON
ATULUKINYECKONW KOJbIEBON IPYIINE, MOKET COAEpkKaTh OAUH Wiu aBa aroma O u/unu
OZMH UK Ba aToMa S (KOTOpble HEO0A3aTENbHO MOTYT OBbITh OKHUCJIEHBI), U/HJIN OJIUH,
ABa, TPU MK 4eTbipe aToMa N (KOTOpbIe HE0OA3aTeIbHO MOTYT OBITh OKUCJICHBI), IPU
YCJIOBHUH YTO CYMMAapHOE€ KOJUYECTBO reTepOaTOMOB, COJEPKALIUXCS B
COOTBETCTBYIOLIEM COJEPIKAL[EM reTepoaToOMbl KOJblle COCTaBisieT OT 1 10 4, U 4TO B
COOTBETCTBYIOLIEM COJEPIKALIEM reTepoaTOMBbl KOJIbLIE COAEPKUTCS IO MEHbIEH Mepe
OJVH KOJIbIIEBOW aTOM yTrjiepoaa (KOTOPbIid He0Os3aTeIbHO MOKET ObITh OKUCJIEH).
TepmuH "rerepounkinoankeHuI" MOXKET O3Ha4aTh, HaIpUMep, UMUAA30JIUHUI
(Hanpumep, 2-umuaazonuHu (t.e. 4,5-gurunpo-1H-umunazonun), 3-uMUIa30IUHMII,
WIN 4-UMHAA30JIMHUI), TETparugponupunauaui (Hanpumep, 1,2,3,6-
TETPAruAPONMUPUANHIIT), AUTUAPONUPUANHUI (HanpuMmep, 1,2-TuruaponupuanHuI
Wi 2,3-IUTrHApONUPHANHNI), TupaHus (Hanpumep, 2H-nupannn nian 4H-nupanun),
tuonupanun (Hanpumep, 2H-tnonupannn niu 4H-tnonupaHur), AUTHAPOTUPAHIIL,
aUruapodypaHil, AUTUAPONUPA30IUI, AUTHAPONUPAZUHII, JUTHIPOU30UH IO,
OKTaruapoXuHOJMUHUI (Hanpumep, 1,2,3,4,4a,5,6,7-0KTaruipOXuHOJIUHIIT) HIIH
OKTaruApou30XuHOMUHUI (Hanpumep, 1,2,3,4,5,6,7,8-0KTaruipon30X HUHOJIHUHIII).
Ecnu He nmpuBeneHsl Apyrue onpeaeneHus, TO TEpMUH "TreTepOLUKIOAIKeHUI"
NPEANOUYTUTENBHO O3Ha4aeT 3-11-4JIeHHYI0 HEHACBHILIEHHY0 aJULHUKINYECYIO
KOJIBLIEBYIO T'PYIINY, KOTOpas MpeAcTaBiseT cOO0H MOHOLMKINYECKOE KOIBIO HIIH
KOHZEHCHPOBAHHYIO KOJIbLIEBYIO CHCTEMY (HampuMep, KOHAEHCUPOBAHHYIO
KOJIBIIEBYIO CHUCTEMY, COCTOSILIYIO U3 ABYX KOHIEHCHUPOBAHHBIX KOJIEI]), IA€ YKa3aHHAs
KOJIbIIEBAs TPYyIIa COASPKUT OOUH UK OoJiee (Hampumep, OIUH, ABA, TPU HIIH
YeThIpe) KOJNBLEBbIX TeTEPOATOMOB, He3aBUCHUMO BrIOpaHHbIX U3 O, S u N, rae ogux
unu OoJiee KOJbIEBbIX aTOMOB S (eC/i OHU COAEPIKATCs) U/UNIM OJAUH WU Ooliee
KOJIBIIEBBIX aTOMOB N (€CJiu OHU COAEPIKATCS) HEOOSA3aTEbHO SBJISIFOTCS
OKHMCJI€HHBIMHU, U I'Jie YKa3aHHas KOJbLeBas IPyIIa COAEPKUT IO MEHbLIEH Mepe OAHY
JBOMHYIO CBsA3b MEXY COCEIHUMH KOJbLIEBBIMU aTOMaMU U HE COAEPKUT HUKAKOM
TPONHHOM CBSI3M MEKJY COCETHUMH KOJIbIIEBBIMU aTOMaMH, 0oJiee MpeAnOUYTUTENbHO,
€CJIU TEPMHUH "TeTepOLUKIOaJKeHUI" 03HavaeT 5-7-4JeHHYI0 MOHOLUKJINYECKYIO
HEHACBIL[EHHYIO HEAPOMATUUECKYIO KOJIbLIEBYIO TPYIY, COAEPKAIYIO OJUH UIU
Oonee (HampuMep, OOUH, 1BA UJIU TPHU) KOJBIEBbIX F€TEPOATOMA, HE3aBUCUMO

BbIOpaHHBIX U3 O, S u N, roe oqus nnu O6osiee KOJNbIEBBIX aTOMOB S (€ciu OHU
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comep KaTCs) U/MIN OAUH WIH OoJiee KOJIbLeBbIX aTOMOB N (€CJIi OHU CONepIKaTCsA)
He00s3aTeNbHO ABISAIOTCS OKMCIEHHBIMH, U TZl€ YKa3aHHas KOJIbIEBas rpyIna
COAEPIKUT IO MEHbIIEH Mepe OJHY ABOWHYIO CBSA3b MEXIY COCEIHUMH KOJbIEBBIMU
aTOMaMH U He COJAEP KUT HUKAKOHN TPOHHOMN CBSI3M MEXIy COCEAHUMH KOJIbLEBBIMU
aTOMaMH.

I1pu UCTIOMB30BAHUU B HACTOSIIEM U300pETEHHH TEPMHH "TajoreH" O3Ha4aeT
¢rop (-F), xnop (-Cl), 6pom (-Br) unm ion (-I).

ITpu UCTIONB30BAHUHU B HACTOSIIEM U300pETEHUH TEPMHH "rajoreHagxkun"
O3HAYaeT AJKUJIbHYIO TPYIIY, 3aMEUIEHHYIO OJHUM WU OOJBIIUM KOJHYECTBOM
(mpeanoYTUTENBHO ¢ MOMOIIBIO OT 1 10 6, 6osiee MPEANOYTHTEIBHO C TOMOIIBIO OT 1
10 3) aTOMOB TaJIOT€HOB, KOTOPbIE HE3aBUCHUMO BbIOPAaHbI U3 T'PYIIIIBI, BKIOYAOIIEH
¢dTop, xmop, 6pom U HOI, ¥ MPEANOYTUTEIBHO, €CIIU BCE OHH SIBJISIOTCS aTOMaMHU
¢Topa. Cnenyer mOHUMATh, YTO MAKCUMAJIbHOE KOJUYECTBO aTOMOB Ir'aJIOT€HOB
OTPAHUYEHO MAKCUMAJIbHBIM KOJMYECTBOM COJEPIKAIMMUXC S MOJOKEHUH
NPUCOCIUHEHHS U, TAKUM 00pa3oM, 3aBUCUT OT KOJIMYECTBA ATOMOB yIJIepo/a,
COAEPKAIMMNXCS B AJKUIBHOM (pparMeHTe, CoOAep KaleMcsl B raJOreHaJlIKUIbHON
rpynne. Tepmun "ranoresankun" MoxeT o3HauyaTh, Hanpumep, -CF;, -CHF,, -CH,F, -
CFz-CH3, -CHz-CF}, -CHz-CHFz, -CHz-CFz-CH3, -CHz-CFz-CF3 nJIn -CH(CF3)2
OcobeHHO mpeanoyYTUTENbHON "ranoreHankunpHoit” rpynmnoit asusercsa -CFs.

IIpu McnoNb30BaHUM B HACTOSIIIEM U300pETEHUH TEPMUHBI "HeoOs3aTeNbHbINH ",
"HeoOs3aTenpbHO" M "MOXKeT OBITh" 03HAYAIOT, UTO YKAa3aHHAS XapaKTEPHUCTUKA MOXKET
NPUCYTCTBOBATH, & TAKXKE MOJKET OTCYTCTBOBAaTh. Beerna, korna UCnojb3yOT TEPMUH
"HeoOs3aTenbHBIN", "HEO0s3aTEeNbHO" UK "MOKET ObITH", HACTOsIIEe U300pEeTEeHHE
OTHOCHUTCS] K 00€UM BO3MOXHOCTSIM, T.€. 4YTO COOTBETCTBYIOLIAs XapaKTEPUCTHKA
NPUCYTCTBYET WM, aJIbTEPHATHBHO, YTO COOTBETCTBYIOIIASI XapAKTEPUCTHKA
orcytcTByeT. Tak, Hanmpumep, BeipakeHue "X HE00sA3aTeNbHO 3aMEIIeH C TTOMOIIBIO
Y" (unu "X mMoxeT ObITh 3aMEIIeH C MOMOLIbI0 Y ") 03HauaeT, 4TO X WIM 3aMEIIEH C
NOMOIIBI0 Y, HIIH SIBJISIETCS HE3aMEUIeHHBIM. AHAJIOTHYHBIM 00pa3oM, eciu
COAep KAINNCS B KOMIIO3ULIMU KOMIIOHEHT yKa3aH, Kak "HeoOs3aTeNnbHbIH", TO
HacTosee n300peTeHne CreualbHO OTHOCHTCA K 0O€HMM BO3MOXKHOCTSIM, T.€. YTO
COOTBETCTBYIOIINH KOMIIOHEHT MPHUCYTCTBYET (CONEPIKUTCA B KOMITIO3ULIMH) UIIH YTO

COOTBGTCTBYIOH_II/II‘/'I KOMIIOHEHT OTCYTCTBYCT B KOMIIO3UIUU.



10

15

20

25

30

-139 -

B HacrosimmeM onucaHWuU pa3IuYHbIE TPYNIBI YKa3aHbl, Kak "HE00s3aTeNbHO
3amereHHble". OOBIYHO 3TH IPYIIBI MOTYT COAEPKATh OAUH UK OoJsblIee
KOJIMYECTBO 3aMEeCTUTENIENH, TAKOe KOJIMYECTBO, KaK, HalpuMep, OAUH, 1B, TPU UIIH
yeTbipe 3aMecTuTend. Ciaeayer NOHUMATh, YTO MAKCHUMAJIbHOE KOJIUYECTBO
3aMeCTHUTEeNeN OTPAHUYEHO MAKCUMAJIbHBIM KOJIMYECTBOM MOJIOXKEHUN
NPUCOENMHEHNUs, COIePIKALINXCS B 3aMelleHHOM ¢parmenTe. Eciu He mpuBeneHsl
Apyrue ompeneNieHus, TO B HACTOsIIEM ONMUCaHUH "Heo0s3aTeIbHO 3aMelleHHbIe"
I'PYIIBI IPEANOYTUTEIBHO COAEPIKAT He OoJiee IBYX 3aMEeCTUTENEeH U MOTYT, B
4aCTHOCTH, COZIEPIKaTh TOJBKO OAUH 3aMecTuTelb. Kpome Toro, eciu He NpuUBeIEHbI
Apyrue onpeneNeHus, MPeANOYTUTENbHO, €CIH Heo0sA3aTeIbHbIe 3aMECTUTEN
OTCYTCTBYIOT, T.€. COOTBETCTBYIOIINE I'PYMIIbI SIBJISIOTCS HE3aMEIleHHbIMU.

JIns cnenuaiucTa B JaHHOW 00JIaCTH TEXHUKH JOJIKHO OBITh OYEBUIHO, YTO
3aMellarliie rpymnmbl, CoAepskaluecs B COeIMHEeHUAX, NPeAlaraeMblX B HaACTOsIIEM
U300pEeTEeHNUH, MOTYT OBITh MPHUCOEAUHEHBI K OCTAJbHON YaCTH COOTBETCTBYIOLIETO
CO€MHEHHUs1 B HEKOTOPOM KOJIMYECTBE PA3HbBIX MOJOKEHUN COOTBETCTBYIOLIEN
KOHKPETHOM 3aMelnarei rpynnsl. Eciin He npuBeaeHbl Apyrue OnpeneieHus, To
NPEeANOYTUTEbHBIE MTOJOKEHUS IPUCOEIUHEHHUS A Pa3JIUYHBIX KOHKPETHBIX
3aMeLaUIUX TPYNIbI NPOUJIIIOCTPUPOBAHBI B IPUMEpPax.

Ilpu UCNIONB30BAHUHU B HACTOSLEM M300pETEHUH, €CIIU IBHO HE YKa3aHO HHOE
UJIU HE MPOTUBOPEUYUT KOHTEKCTY, TEPMUHBI B €JUHCTBEHHOM YHUCJI€ U TEPMHUHBI BO
MHO’KECTBEHHOM YHCJI€ UCIIOIb3YIOT B3aUMO3aMEHsIeMbIM 00pa3oM ¢ TEpMHHAMU
"onuH win Oonbliee KoIu4ecTBO" U "o MeHblnei mepe onuH". Tak, Hampumep,
KOMITO3UIIHs, coneprxkamiasi coenunenue Gopmyibl (I) MOkeT 03Ha4YaTh KOMITO3UIIHIO,
coaepxamyr "ogHo uiu Oonbinee KoaudecTBo" coequHeHu Gpopmynsr (I).

[Ipu UCMIONB30BAHUHU B HACTOSIIEM U300pEeTEHUH TEPMHUH "TpUMEpPHO"
NPEeANnOYTUTENIHPHO 0O3HAYAET YKa3aHHOe YncyioBoe 3HaueHne +10%, Gonee
NPEeANOYTUTENBHO YKa3aHHOE YHCI0BOE 3HaUeHne £5% 1 0COOEHHO MPeaNOYTUTEIbHO
TOYHOE yKa3aHHOe uKuciioBoe 3HaueHue. Eciau TepMuH "npuMepHO" HCHONB3YIOT
NPUMEHUTENBHO K MPeeNbHbIM 3HAUCHHUSIM AHaNa3oHa, TO 3TO NPEANOUYTUTEIBHO
O3Ha4aeT JMala3oH, COCTABIAIO LU OT HUKHEIO NMpPeAeSbHOr0o 3Hau€eHUsl, paBHOTO €ro
yKa3aHHOMY YMCJIOBOMY 3HaueHUIO -10%, 1o BepxHero npeaeabHOro 3HaueHus,
PaBHOTO €ro YKa3aHHOMY YHCJIOBOMY 3HaueHU0 +10%, Gojee npeanodYTUTENbHO

O3HaA4YacT auara3oH, COCTABJISIIOMIUN OT HUXKHETO npeacjibHOro 3Ha4C€HUA -5%, a0
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BEPXHETO MpeaenbHoro 3HaueHus +5%, u eme Oosee NpenInouYTHTENbHO AHAIA30H,
ONpe/leI€HHbIIl TOUHBIMU YHCJIOBBIMU 3HAUEHUAMH, COOTBETCTBYIOIUMU HUXKHEMY
IpefebHOMY 3HAUEHUIO U BEPXHEMY NpeAeabHOMY 3HadeHuto. Ecnu tepmun
"MpUMepHO" UCMOJIb3YIOT MIPUMEHUTENBHO K NIPEeIbHOMY 3HAUEHHUIO AHAINa30oHa C
OTKPBITBIM KOHILIOM, TO 3TO MPEANOYTUTEIBHO O3HAYaeT COOTBETCTBYIOUINN AUANA30H,
COCTABJISIFOIIUN OT HUXKHETO MpeNebHOro 3HaueHus -10% unm ot BepxHero
npenenbHOro 3HadeHus +10%, OoJiee MpeANnOUYTUTENIbHO NHANAa30H, COCTABJISIO MK OT
HUJKHEro NMpeaenbHOro 3HaueHus -5% uiau OT BEpXHEro npenenbHoro sHaueHus +5%,
u emre 0oJjiee MPEANOYTUTENBHO JUATIA30H C OTKPBITHIM KOHI[OM, ONpeaeIeHHbIH
TOYHBIM YHUCJIOBBIM 3HaU€HUEM COOTBETCTBYIOLIETO MpeebHOro 3HaueHus. Ecnu
TEpMUH "NIPUMEPHO" UCHONB3YIOT IPUMEHUTEIBHO K IapaMeTpy, KOJIUUECTBO
KOTOPOTO ONpeesIeHO [ebIMU YHCIaMu, HallpuMep, KOJIMYeCTBO HYKJIEOTUAOB B
3aJJaHHON HYKJIEMHOBOM KUCJIOTE, TO 3HAUE€HUs], COOTBETCTBYIOIINE YKa3aHHOMY
qucaoBOMy 3HaueHU0 +£10% unu +£5%, HeoOXOIUMO OKPYIIISATh 10 Onrkaimero
1[eJIOT0 YKcia (C UCMOIb30BAHMUEM MPABHUJa Pa3pbiBa CBSI3H, HA3bIBAKO LIETOCH
"OKpyTrieHNEeM MOJOBUHBI BBEPX").

IIpu UCTIONB30BAHUHU B HACTOSIEM M300pETEHUH TEPMHH "BKIOYAOMUNA" (MK
"prarouaroT", "Bkirouaer", "conepxat”, "comepxkut" unm "comepkamui"), €Ciu SBHO
HE YKa3aHO MHOE WJIU He NPOTUBOPEYUT KOHTEKCTY, O3Ha4aeT "CoAep Kalluil, B
4acTHOCTH", T.€. "COomepIKaLIUii, KpOMe APYTrUX HEOOA3aTeNbHbIX 3JIEMEHTOB, ..."
Kpome Toro, 3ToT TEpMHUH TakKe BKJIOUaeT oOjanarmue 0ojgee TOYHbIMU
3HAYEHUSIMH TEPMUHBI "COCTOSIIUN B OCHOBHOM 3" U "cocTosuuit u3". Tak,
Hanpumep, TepMuH "A, Brirouarouuit B u C" o3nauaer "A, conepkauuii, B
yactHOCcTH, B 11 C", rme A MOKeT COIepIKaTh NOMOJHUTEIbHbIE HeO0s3aTeIbHbIE
sJieMeHTHI (Hanmpumep, Takxke Oynet BkiatoueH "A, conepxamuii B, C u D"), ogHako
5TOT TEPMHUH TaKXe€ BKJIIOYaeT TepMUH "A, B oCHOBHOM cocTtosimuii uz3 B u C" u
tepmuH "A, cocrosimuii u3 B u C" (T.e. A He COAEPKUT NPyrue KOMIIOHEHTHI,
orianyarpmuecs ot B u C).

B 06beM HacTosAmero n3o0peTeHus BXOASIT BCe papMaleBTUUECKN HITH
¢du3noIOrNUecKy nmpueMieMblie cou coenuHennit popmyisl (1), koTopeie MOTYT OBITH
oOpa3oBaHbl, HATPUMEp, MMYTEM IPOTOHUPOBAHUS aTOMA, COIEPIKAIIETO
HEMOJEJEHHYIO 3JIEKTPOHHYIO Mapy, AOMYCKAKIIYI0 MPOTOHUPOBAaHUE, TAKYIO KAk

aMUHOTpYyIlna, ¢ TOMOIIbIO HeOpFaHH‘{eCKOﬁ njiin OpFaHquCKOﬁ KHUCJIOTHBI, UJIN COJIH,
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oOpa3oBaHHBIE KUCJIOTHOHN rpynmnoi (Takoh kak kapObokcurpymnmna) u Gu3noIOTHIECKH
NPUEMJIEMbIM KaTUOHOM. TUMHYHBIE CONU NMPHUCOEAUHEHUSI C OCHOBAHUSAMH
BKJIIOYAIOT, HAIPUMED: COJH LIEJIOYHBIX METAJIOB, TAKUE KaK COJIM HATPUS UIIU
KaJIMsl; COJIM LIEJOYHO3EMEIbHBIX METAJJIOB, TAKUE KaK COJIM KaJbLUs UJIN MarHus,
COJIM LIMHKA;, COJIM aMMOHHUS, COJIM aTu(paTHIECKUX AMHHOB, TAKUX KaK
TPUMETHJIAMHH, TPUITUIAMHUH, AUXJOPTEKCHIAMUH, 3TAHOJAMHH, AU3TAHOJIAMUH,
TPUITAHOJAMHUH, COJIU MPOKAUHA, COJIU METJYMHUHA, COJIU STHJICHIUAMUHA WU COJIU
XOJIMHA;, COJIU apUNIAJIKUIIAMUHOB, Takue Kak coau N,N-1uOeH3 U3 THIeHIUaMUHA,
conu OeH3aTHHAa, coJin OEHETAMUHA, COJIU TeTEPOILUKINIECKUX apOMATHIECKUX
AMHUHOB, TAKHE KaK COJHU MUPHUANHA, COJIM MUKOJUHA, COJU XUHOJUHA WU COJIH
U30XHWHOJIMHA, YETBEPTUYHBIE AMMOHHEBBIE COJIH, TAKHUE KaK COJIU
TETPAMETHJIIAMMOHHS, COJIM TETPASTIIIAMMOHHUS, COJIM OEH3UNTPUMETHIIAMMOHUS,
coM OEH3UITPUITHUIAMMOHUS, COJH OEH3UNTPUOYTUIAMMOHMUS, COJIH
METUJITPHUOKTHJIAMMOHHMS UJIM COJIM TETPaOyTHUIAMMOHMUS, U COJIU OCHOBHBIX
AMHUHOKHCJIOT, TAaKH€ KaK COJIM apTHHUHA, COJHU JIM3WHA U COJIU TUCTUIIMHA.
TunuuHbIe CONM MPUCOEANHEHHS C KUCIOTAMH BKJIIOYAIOT, HAIPUMED: CONHU
HEOPraHUYECKUX KHUCIIOT, TAKHE KaK THIPOXJIOPHUA, THAPOOPOMHUN, TUAPOHOAN,
cynb(aTel (Takue Kak, HanpuMep, cyabdaThl Uiau ruapocyibdar), HuTpaTsl, GpocdaTs
(Takue xak, HanpuMmep, gocdatsl, rugpodocdars unu guruapodocdaTsr),
KapOOHAThI, THAPOKAPOOHATHI, MEPXJIOPATHI, OOPATHI UM THOLHAHATHI, COJIH
OpPraHUYECKUX KHCJIOT, TAKHE KaK alleTaThbl, IPOIMHNOHATHI, OyTHPATHI, IEHTAHOATHI,
reKCaHOAaThl, TeNTAHOAThI, OKTAHOATHI, IUKJIOMEHTAHIIPOIHOHATHI, 1E€KAHOATHI,
YHIEKAHOATBhI, 0JIEAThI, CTeapaThl, JAKTAThI, MaJleaThl, OKCAJNAThI, (yMapaThl,
TapTPAThI, MAJATHI, HUTPATHI, CYKLIHHATHI, aTUNAThl, TJIFOKOHATHI, TITUKOJSATHI,
HUKOTHHATBI, O€H30aThl, CAIHUIUIATHI, aCKOPOAThl, TaMOAThl (3MOOHATHI), KaM(pOpPaTHI,
IJIFOKOTETNTAHOATHI FITH NMUBAJIATHL, CYyIb()OHATHI, TAKHE KAK METAHCYIb()OHATHI
(Me3unatsl), 3TaHCYIbPOHATHI (33UNATHI), 2-TUAPOKCUITAHCYIb(OHATHI (H3€THOHATHI),
OeHzoscynbdpoHaTel (0e3mIaThl), M-TONYOJICYIb()OHATHI (TO3UIATHI), 2-
HadTanuHCyNb(QOHATHI (HAM3UIATHI), 3-PEeHMICYTb(HOHATHI UIH KaMPOpPCyIb(OHATHI,
rnunepodocdaTsl U CONMM KUCIBIX AMUHOKHCIJIOT, TAKHE KaK aCTapTaThl HIIH
rinytamatel. [IpennoururenbHble papmManeBTHUIECKH/PU3NOIOTHIECKH TTPUEMIIEMbIE
conu coequHeHud Gpopmyibl (I) BKIIFOUAIOT TUAPOXIIOPUI, TUAPOOPOMUM, ME3UIIAT,

cyabdar, Taptpart, pymapar, auerar, uurpar u pocdar. OcobeHHO MpennoOYTUTETbHON
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bapmaneBTuuecKn/PU3NOJOTHUECKH IPUEMIIEMOI CONbi0 coennHenus Gopmynsl (1)
ABJISAETCS THAPOXIOPHA.

Kpome Toro, B 00beM HacTOSLErO U300PETEHU S BXOAAT COEIUHEHUS (OPMYJIbI
(I), maxonsmuecs B 1000H CONbBATUPOBAHHON (popMe, BKIIOUAs, HAIPUMED,
COJIbBATHI C BOJIOM (T.€. THAPAT) UJIU COJNIbBATHI C OPTAHUYECKUMHU PACTBOPUTEINISIMH,
TaKUMHU KaK, HAaIlpUMep, METaHOJI, STAHOJ MJIH alleTOHUTPUI (T.€. METaHOJIAT,
STAHOJIAT UJIM ALIETOHUTPUIIAT), WIH HAXOASAIIHECS B JIOOOH KpUCTAIMYECKON hopme
(T.e. B mroboit monumopdHOI Gopme), unu B amopdHoit popme. Crnenyetr NOHUMATD,
YTO TaKHE€ COJIbBATHI coequHEHUN Gopmysl (I) TakKe BKIIOYAIOT COJTbBATHI
(bapmaneBTHUECKH pUEMIIEMBIX coiell coennHennii Gpopmysl (I).

Kpowme Toro, coenurenus: popmyisl (I) MOTYT CyIiecTBOBAaTh B BH/I€ Pa3HBIX
U30MEPOB, B YACTHOCTH, CTEPEOU30MEPOB (BKIIFOYAS, HAIPUMED, T€OMETPHYECKUE
U30MepHI (MU LHC-/TPAHC-U30MEPHl), SHAHTHOMEPHI U IUACTEPEOU3OMEPHI) UITH
tayToMmepoB. [lonpaszymeBaercs, 4To Bce Takue n3oMepsl coenuHenunii popmynst (1) B
BHUJI€ CMECH MJIM B YUCTOM BHJE. UJIH B OCHOBHOM B YHCTOM BHJE SIBJISIIOTCS YaCThIO
HacTosmero nuzooperenus. Uto kacaercst CTepeon3oMepoB, TO B 00BE€M HACTOSIIIETrO
N300peTeHUs BXOAAT OTAENbHbIE ONTHYECKHE N30MEPbl COEIMHEHN, MpelaraeMbIX B
HacTOsIEeM H300pEeTeHUH, a TaKXkKe JIIObIe X CMecH (BKJIFOUYasi, B YaCTHOCTH,
paneMuyeckue cMmecu/pamnemMarsl). PaneMarsl MOXKHO pa3AeIuTh C HCIOJIb30BAHUEM
$u3nUecKNX METOAMK, TAKUX KaK, HAIpuMep, GpaKLUOHHAS KPUCTAIIN3ALUSA,
paszeneHue Uiu KPpUCTAUIN3ALUs 1UACTePEON30MEPHBIX MPOU3BOIHBIX, UIU
paszeneHue C MOMOILIbIO XUPAJTbHON KOJIOHOUHOU XpomaTorpadun. OTaenbHbIe
ONTUYECKHUE U30MEPBI TAKXKE MOJKHO TMOJIYUYHUTh U3 PALlleMaTOB MyTeM 00pa3OBaHUs
COJIM C ONITHYECKU aKTHUBHOW KHUCJOTOW M MOCJIenywinel kpuctaun3anuu. B o0sem
HACTOSIIIEr0 U300PETEHUs TaAK)KE BXOIAT JIIOObIE TAYTOMEPBI COEAUHEHUH,
npeaIaraeMblx B HACTOSIEM H300PETEHUH.

B 06beM HacTosmero n3o0peTeHus Takxke BXOIAT coenuHenus Gpopmyinsl (1), B
KOTOPBIX OJMH UJIK OOJIbIIee KOJUYECTBO aTOMOB 3aMEHEHbI KOHKPETHBIM H30TOIIOM
COOTBETCTBYIOLIEro aToMa. Tak, Hampumep, B 00bEM HACTOSAIIETO H300PETEHUS
BXOAST coenuHeHus Gopmyisl (I), B KOTOPbIX OAMH UK OOJNbIIee KOJHIECTBO ATOMOB
BOZOpOAa (MK, HAIPUMED, BCE ATOMBI BOAOPO/1a) 3aMEHEHBI aTOMaMu feirepus (T.e.
¢ momombio “H; Takoke HasbiBaromerocs "D"). COOTBETCTBEHHO, B 00EM HACTOSIIETO

n300peTeHus TakXKe BXOAAT coenuHeHus Gpopmyinsl (I), koTropsie oborameHsl
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nertepueM. Berpedaromuiics B mpupoae BOJOPOA MpPenCTaBisieT coOO0H cMech
M30TOMOB. COAEPXKAIIYI0 mpuMepHO 99,98 Mon.% Boxopoaa-1 (‘H) u mpumepHo
0,0156 mon.% nenrepus (2H unu D). KonuuecTBo aTOMOB AeHTepHsi, HAXOASLIUXCS B
OJTHOM MJIM OOJIbIIEM KOJIMYECTBE MOJOKEHHI aTOMOB BOJOPOA, CONEPIKALIUXCS B
coenuHeHUAX Gopmyusl (1), MOKHO yBEUYUTD C UCMOIB30BAHUEM METOIHK
OeUTepUpOBaHMS, U3BECTHBIX B JaHHOU oOnactu TexHuku. Tak, Hanmpumep,
coenunenue Gopmyinsl (I) unu peareHT, WM NpPeNIIECTBEHHUK, UCTIOIb3YIOLIUNACS IS
cuHTe3a coequneHus ¢popmyasl (I), MmoxkHO BBecTH B peakunto oomena H/D ¢
UCIIOJIb30BaHUEM, HammpuMmep, Tsikesnol Boasl (D,0). Ipyrue noaxoasinmiue METOOUKH
IeWTepupOoBaHMs OMHCaHbl B nyOnukauusax: Atzrodt J et al., Bioorg Med Chem,
20(18), 5658-5667, 2012; William JS et al., Journal of Labelled Compounds n
Radiopharmaceuticals, 53(11-12), 635-644, 2010, Modvig A et al., J Org Chem, 79,
5861-5868, 2014. ConepskaHue nelTepusi MOKHO OMPEAEIUTb, HAIPUMEP, C MOMOIIBIO
MacC-CIEKTPOMETPHUH MK criekTpockonuu AMP (saepHbIii MArHUTHBIA PE30HAHC).
Ecnu cneunanpHO HE yKa3aHO WHOE, MPEANOYTHTEIBHO, €CIIH COeNMHEHHE (HOPMYJIbI
(I) He oborameno nevitepreM. COOTBETCTBEHHO, MPEANOYTHTEIbHBIM SIBJISETCS
copepkaHue B coennHeHUsAX Gopmynsl (1) BcTpedaromuxcst B mpupoe aToMOB
BOZOPOZA MM aTOMOB Bogopozxa 'H.

B 06beM HacTosmero n3o0peTeHus Takxke BXOAAT coenuHenus Gopmyinsl (1), B
KOTOPBIX OAMH UJIH OOJibIee KOJIHMYECTBO ATOMOB 3aMEHEHbI NO3UTPOHHO -AKTHBHbBIM
HU30TONOM COOTBETCTBYIOLIETO aTOMA, TAKUM KaK, HalpuMep, 18F, “C, 13N, 150, 76Br,
77Br, 29T yw/unu 2*1. Takue coenmHEHHS MOKHO HCIONB30BATb B KAYECTBE
pPaIuOaKTUBHBIX HHIMKATOPOB, OTCIEKHUBAIOIINX CPENCTB UJIN BU3YAJTU3UPYIOLUX
CPEeACTB sl MO3UTPOHHOH sMuccuoHHO# ToMorpaduu (II3T). Takum obpaszom, B
obbeM HacTosmero u3odperenus BXonar (1) coequnerus Gopmyusl (1), B KOTOpbIX
OMH Uiu OoJNbIIee KOJHYECTBO aTOMOB (Topa (Miu, HAapUMep, BCe aTOMBI pTopa)
3amenensl aToMamu F, (ii) coequuenus dopmynst (I), B KOTOPBIX OXMH HIH GOIbIIee
KOJIMYECTBO aTOMOB yriepoaa (HMiIH, HalpuMep, BCE aTOMBI yIJIepoia) 3aMEeHEHBI
atomamu ' 'C, (iii) coequnenns Gopmynsr (I), B KOTOPBIX OXHH WK GOIbIICE
KOJIMYECTBO aTOMOB a30Ta (MM, HAIPUMEP, BCE aTOMBI a30Ta) 3aMEHEHBI AaTOMaMH
BN, (iv) coennnenus Gopmysr (I), B KOTOPHIX OJHH WK GONbIIEE KOMHIECTBO
ATOMOB KHCIOpOoAa (MM, HAPUMeEp, BCE ATOMBI KHCIOPOa) 3aMEHeHbl aToMaMu O

2

(v) coenunenust Gopmysl (I), B KOTOPBIX ONMH WJIN OOJbIIEe KOJIUYECTBO ATOMOB



10

15

20

25

30

- 144 -

6poma (M, HampUMep, BCe aTOMbI GpoMa) 3aMeHeHbl aToMamu ' Br, (Vi) coennHeHus
dbopmyisl (I), B KOTOpPBIX OAWH UK OOJIbIIEE KOJIUYECTBO aTOMOB Opoma (uiiu,
HAaIpUMep, BCE aTOMbI GpOMa) 3aMeHeHbl aToMamu | Br, (vii) coenunenus Gopmybl
(I), B KOTOpBIX OAWH MJIK OOJbLIEe KOJUYECTBO aTOMOB Hoaa (Wiu, HalpuMep, Bce
ATOMBI if01a) 3aMeHeHbI aToMaMu - 1, i (viii) coennnenns dopmyisr (I), B KOTOPHIX
OonMH MK OoJblIee KOJIMYEeCTBO aTOMOB Hoa (MIH, HaIpuMep, BCE aTOMBI HOAa)
3aMeHeHbl aTOMaMu > 1. OGBIYHO MPEATIOYTHTENBHO, SCIIH HH OJHH H3 ATOMOB,
coaepxkamuxcs B coenuHeHusx Gopmyinsl (1), He 3aMeHEH KOHKPETHBIMH U30TOTIAMH.

CoenuHeHus, peniaraeMble B HACTOSLIEM U300pETEHUH, MOXKHO BBOAUTD, KaK
COEAMHEHUsI caMH 1o ceOe MM UX MOJKHO NPUTOTOBHUTH B BHJIE JIEKAPCTBEHHBIX
cpencts. JlekapcTBeHHBIE CpeacTBa/(papMaleBTUUECKHE KOMITO3ULIUHN HEO0SA3aTEIbHO
MOTYT COAEPKaTh OJAWH WU OOJNbIee KOJIHMIECTBO (papMaleBTUUECKH IMPUEMIIEMBbIX
WHEPTHBIX HANOJHUTENEH, TAKUX KaK HOCUTENH, pa30aBUTEIN, HATTOJTHUTEIH,
Pa3pBIXIUTENH, CMa3bIBAIOIINE Ar€HTHI, CBA3YIOIINE, KPACUTEH, TUT'MEHTHI,
CTaOUNIN3aTOPBI, KOHCEPBAHTHI, AaHTHOKCHAAHTHI U/UJIU CPEACTBA AJISl YBEITHIEHUS
pPacTBOPUMOCTH.

dapmaLeBTHUYECKNE KOMIIO3ULIMM MOTYT COJIEPKAaTh OJHO UJIU OOJbInee
KOJIMYECTBO CPEJACTB JJIsl YBEIHMUYEHUs PACTBOPUMOCTH, TAKUX KaK, HaIpuUMep,
NONHU(3TUIIEHTIIMKOJIb), BKJIIOYas MOJTU(3TUIEHIJINKOIb), 001afalom il MOJEKYJISIpHON
MacCOM, Haxonsuencs B auanazone ot npumepno 200 go npumepno 5000 [a
(manpumep, IO (IIOT" = nonustuaenraukons) 200, II3T 300, I12T 400, wiu 19T
600), STUIEHTIUKOIb, MPONUIEHIITUKOJb, MIHLIEPHH, HEHOHOTE€HHOE MOBEPXHOCTHO -
aKTUBHOE BEIIECTBO, TUJIOKcamnoJ, nonucopdar 80, makporoj-15-rugpokcucreapar
(Hampumep, Kommq)op® HS 15, peructpaunonnsiiit Ne CAS: 70142-34-6),
dochonunun, neuUTUH, AUMHPHUCTOUIHOCHATHANIXOJIHH,
AUMaTbMUTOMI(OCHATUIHIIXOJIUH, TUCTeapornpochaTUIUIXOJUH, [TUKIOAEKCTPHH,
O.-IUKJIOEKCTPUH, B-LUKIOAEKCTPUH, Y-UHUKJIOAEKCTPUH, THAPOKCHITUI-[-
LUKJIONEKCTPUH, THAPOKCUTIPOIIII-P-UUKIOAEKCTPUH, THAPOKCUITUII-Y-
LUKJIONEKCTPUH, THAPOKCUIIPOTUI-Y-LUKJIOACKCTPUH, TUTHIPOKCUTIPOITHII-[3-
LUKJIONEKCTPHUH, CYNbPOOYyTHUIOBBINA 3P Up P-UUKIOAEKCTPUHA, CYIb(HOOYTHIOBBIHI
3¢up Y-UMKIOAEKCTPHUHA, TITIOKO3UI-0-LUKJIOAEKCTPHUH, NIFOKO3MI-B-IUKIOAEKCTPHUH,
IOUT IO KO3WII-B-IUKIOAEKCTPUH, MaJIbTO3UII-0-IIUKIOAEKCTPUH, MaJIbTO3UI-B-

HUKITOACKCTPUH, MAJIbTO3UJI-Y-LHUKIOACKCTPUH, Ma.]'II:;TOTpI/IOSI/IJ'I-B-I_II/IKJ'IOI[GKCTpI/IH,
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MaJIbTOTPHO3UII-Y-LUKIOAEKCTPUH, TUMAIbTO3UI-B-IIUKIONEKCTPUH, METUI-[3-
LUKJIONEKCTPUH, KapOOKCHAIKUIIOBBIA THO3DUP, THAPOKCUTIPOITUIMETHIILEIIII0I034,
I'UAPOKCUTIPOTHIILEIIII0I03a, TOJUBUHIJINIUPPOIUAOH, CONOJIUMEDP BUHUIIALETATA,
BUHWJINUPPOJIUAOH, JaypuiacyiabdaT HaTpus, AMOKTHICYIb(HOCYKLMHAT HATPUS, UITU
TH00YI0 UX KOMOUHALHIO.

dapmaLeBTHYECKHE KOMIIO3ULIMK MOKHO MPUTOTOBUTH MO METOAMKAM,
U3BECTHBIM CIELUANUCTY B JAHHOW 00JIACTH TEXHUKH, HAIIPUMEP, IO METOJUKAM,
onucaHHbIM B nyOnukanun "Remington: The Science and Practice of Pharmacy",
Pharmaceutical Press, 22" edition. ®apmaieBTHYeCKHEe KOMIOSHIHH MOXKHO
NPUTOTOBHUTH B BHJI€ JO3UPOBAHHBIX (HOPM, MpEeIHA3ZHAYECHHBIX JJIsI MEPOPATIBHOTO,
NapeHTEePaIbHOr0, HAIPUMEP, BHYTPUMBIIIEYHOTO, BHYTPUBEHHOTO, MOJKOXKHOTO,
BHYTPHUKOKHOTO, BHYTPUAPTEPHAIBHOT'0, BHYTPHUCEPAECUHOTO, PEKTAIBHOTO,
Ha3aJbHOTO, MECTHOTO BBEJICHUS, BBEACHHS B BUJE a3PO30JIsI UM BAarHHAJIBHOTO
BBeneHus. JlozupoBaHHble (GOPMBI Ui IEPOPATBHOTO BBEIEHUS BKIIOYAOT TaOIETKH
C TIOKPBITHEM U 0€3 MOKPBITHS, KAICYJIbl H3 MSATKOTO JKEJIaTHHA, KANCyJbl U3 TBEPAOTO
KeJATUHA, TACTUJIKH, JIETIEIIKH, PACTBOPBL, 3MYJIbCHH, CYCIIEH3UU, CHPOIIBI,
SJIUKCHUPBHI, TOPOUIKH U TPAHYJIbI IJIs1 BOCCTAHOBJICHHS, TUCIIEPTUPYIOIHUECS TOPOIIKHU
I'PaHyJIbl, COAEPIKAIINE JIEKAPCTBEHHOE CPENICTBO KAMeAH, )KeBaTeJbHbIE TA0JETKU U
munyuue tabnetku. JlozupoBanHble GOPMBI I MAPEHTEPATBHOTO BBEICHUS
BKJIIOYAIOT PACTBOPBI, SMYJbCUHU, CYCIIEH3UH, AUCTIEPCUU U MOPOIIKU U I'PAHYJIBI AJIS
BOCCTAHOBJICHUS. DMYJIbCHH SBJISIIOTCS MPENNOYTUTEIbHBIMU JO3UPOBAHHBIMU
dbopmaMu s mapeHTepasbHOro BBeneHus. Jlo3upoBaHHbie (OPMBI IJIs1 PEKTAIBHOTO
U BAarMHAJIbHOTO BBEAEHUS BKJIOYAIOT CYNIMO3UTOPUU U CYNIIO3UTOPUH siLIe00pa3HOM
¢dopmbl. JlozupoBaHHbIe (OPMBI JIs1 HA3aJIbHOTO BBECHUS MOKHO BBOAUTH MyTEM
WHTAJSIUY U BIYBAaHUs, HAIPUMEP, C TOMOLIBIO MEPHOro HHTansiTopa. Jlo3upoBaHHBIE
(bOpMBI 1)1 MECTHOTO BBEIEHHUS BKJIIOUYAIOT KPEMBI, T€JIH, Ma3u, Oaab3aMbl, IIACTHIPH
U CHUCTEMBI YPECKOXKHON TOCTABKHU.

Coenunenust popmynsl (I) unu onucaHHble Bhile papManeBTHUECKUE
KOMITO3UINHU, conepskamue coenunenune Gopmynsl (1), MOKHO BBOOUTH CyOBEKTY
T00BIM YIOOHBIM MyTEM CUCTEMHO/TIepu(pepUISCKH UIIH B TTOJOKEHNE HEOOXOUMOTO
BO3/IEHCTBUS, BKJIIFOYAs, HO HE OrPAHUYMUBASICh TOJBKO UMHU, OJHUM HUIJIA OOJIbIIUM
KOJIMYECTBOM CJIEAYIOLIUX MyTel: mepopatbHO (HAapUMep, B BUIE TAOJIETKHU, KAICYJIbl

WIN B BUJI€ PACTBOPA AJIS MPOTJATbIBAHUA), MECTHO (HAIIpUMED, YPECKOXKHO,
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BHYTPHUHA3AJbHO, B Ija3a, TPAaHCOYKKAJbHO U CYOJUHIBAJIBHO), MapEHTEPAIbHO
(HampuMep, MO METOJUKAM MHBEKLIUH HJIM IO METOAMKAM BJIMBAHUS, U BKJIIOYAs,
HampuMep, UHbEKLHIO, HAPUMep, MOJKOKHYI0, BHYTPUKOKHYIO, BHYTPUMBIIICUHYIO,
BHYTPUBEHHYIO, BYHTPHAPTEPHAIbHYIO, BHYTPUCEPICUHYIO, BHYTPUOOOIOYEUHYIO,
BHYTPUIIO3BOHOUYHYIO, BHYTPUKAICYJISIPHYIO, TOAKANCYJISPHYIO, BHYTPUOPOUTAIBHYIO,
BHYTPUOPIOMINHHYIO, BHYTPUTPAX €ANBHYIO, TOAKYTUKYJISPHYIO, BHYTPUCYCTABHYIO,
cyOapaxHOUIAIBHYIO HJIM HAAYPEBHYIO, HATIPUMEP, IyTEM UMILIAHTALUU JETO0,
HampuMep, MOAKOXKHO MU BHYTPUMBILIEYHO), B JieTkue (Hanmpumep, NyTeM JedeHus
MOCPEACTBOM MHTAJSLMK HJIH BIYyBaHUs C UCTOJb30BaHHEM, HAIPUMED, a3PO30JIs,
BBOJMMOTO, HAIPUMeEp, Yepe3 POT HJIM HOC), yTeM BBEAEHHUS B KEJIyJOYHO-
KHMILIEYHBbIH TPAKT, BHYTPUMATOYHOTO, BHYTPUTJIA3HOTO, MOAKOKHOTO, IJIa3HOTO
(BKJIFOYAsi BBEZEHUE B CTEKJOBUIHOE TEJIO UJIH B KAMepy), PEKTaIbHOTO U
BAarMHAJIbHOTO BBEACHHUS.

Ecnu yxasaHHble cOeqUHEHUS WK papMaLeBTUYECKHE KOMIO3ULIMH BBOIST
napeHTepaJbHO, TO MPUMEPhI TAKOTO BBEACHHUS BKJIIOYAIOT OAHO HIJIH OOJblnee
KOJMYECTBO CJIEAYIOLUIUX MyTel: BHYTPUBEHHOE, BHYTpHAPTEPHAIbHOE,
BHYTPHUOPIOIINHHOE, BHYTPHOOOJIOUEUHOE, BHYTPUKEIYAOUKOBOE,
BHYTpUYpPETPAJIbHOE, HATYPEBHOE, BHYTPHUCEPACUHOE, BHYTPUUYEPEITHOE,
BHYTPHUMBIIIEUHOE HJIM MOJKOKHOE BBEACHUE COSUHEHHS MU (papMaLeBTUYECKUX
KOMITO3UIMH, U/UIN UX BBOJASAT C UCIOJIb30BAHUEM METOAUK BIMBaHUA. J{ns
HNapeHTePaJbHOIO BBEICHHS COCIMHEHUS JIyUIle BCero UCMOJIb30BaTh B BHAE
CTEPHUJIbHOTO BOJHOTO PacTBOpa, KOTOPBIH MOKET CONEPIKAaTh APYTrHe BEIIECTBA,
HampuMep, KOJIMYECTBO COJIeH WJIH TNIF0OKO3bI, JOCTATOYHOE, YTOOBI CAeaTh PAaCTBOP
U30TOHUYHBIM C KPOBBIO. BogHbIE pacTBOPHI NP HEOOXOAUMOCTH ClIEIyET
3a0ydeputs (mpeamouruTenbHO 10 obecneveHus 3HaueHus pH, paBHoro ot 3 mo 9).
[IpuroroBieHue NOAXOAAIUX MAPEHTEPATbHBIX MPENapaTOB B CTEPUIbHBIX YCIOBUIX
JIETKO OCYLIECTBJISIIOT C MOMOIIbIO OObIUHBIX (PapMaleBTHUYECKUX METOIUK, XOPOLIO
U3BECTHBIX CMELHATNCTAM B TaHHOH 00JIaCTH TEXHUKH.

Vka3aHHbIe COEqUHEHUs WK papMaleBTUYECKHE KOMIO3ULIMHU TaKKe MOYKHO
BBOJHTD MEPOPATBHO B BUJE€ TAOJETOK, KAICYJI, IpenaparoB sineodpasHoit Gopmsl,
3JIUKCUPOB, PACTBOPOB HMJIH CYCIEH3Hil, KOTOPbIE MOTYT COAEPKAaTh BKYCOBbIE WU

OKpalIlNBAOIMHUE arc¢HThI, MPECAHA3ZHAYCHHBIX OJIA IPUMCHCHUSA OJId HEMCAJIICHHOTO,
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3a7epKAHHOTO, MOAUPHUIIUPOBAHHOIO, 3aMEIJIEHHOTO, UMITYJIbCHOTO HJIN
peryaupyemMoro BbICBOOOXKIEHHUS.

TabneTku MOryT conep>kaTb UHEPTHBIE HANTOJIHUTENH, TAKUE KaK
MHUKPOKPHUCTAJUIMYECKAsl LIeJUII0JI03a, JAaKT03a, IUTPAT HATPHs, KapOOHAT KaJibIus,
runpodocdar KanbUus U MIULUH, Pa3PBIXIUTENN, TAKHE KaK KpaxMall
(MpeanoYTUTENPHO KYKYPY3HBIH, KapTO(ENbHbIH WIH MAHUOKOBBIH KpaxMall),
HaTpUeBasi COJIb TIIMKOJISTA Kpaxmaja, HaTpueBasi COJIb KPOCKAPMEJJIO3bl 1 HEKOTOPBIE
CJIO’KHBIE CUJIMKATBI, ¥ CBIA3YIOLIUE JUIS TPAHYJUPOBAHUS, TAKUE KaK
MOJUBUHUMUPPOJUIOH, THAPOKCUnponunmeruaneioosa (I'TIMLI),
ruapokcunponunnesaoigo3a (I'TIL), caxaposa, kejgaTuH U kKaMmeab akauuu. Kpome
TOr0, MOTYT OBbITh BKJIFOUEHBI CMa3bIBAIOIINE ATE€HTHI, TAKHE KaK CTeapaT MarHus,
CTeapHHOBAsI KUCIOTA, TunepuiIdereHar u TaibK. TBepable KOMIIO3UIIUU CXOJHOTO
THIA TAK>K€ MOYKHO HCIIOJb30BaTh B KAYECTBE HAIMOJHSAIOLIETrO BEIECTBA IJIsl KaICyJl
U3 J)KeJaTuHa. B 3TOM ciiydae mpeanoYTUTENbHbIE HHEPTHBIE HATTOJHUTENH BKIIOYAOT
JAKTO3y, Kpaxmal, [eJUTIJI03y Ui 00JaJaro e BBICOKOH MOJIEKYISIPHON MacCo
NOJIMA TUIICHTJIUKONU. JJIT IPUTOTOBIIEHHUSI BOAHBIX CYCIEH3UI U/UIIN 3JIUKCHPOB
CPEACTBO MOXHO OOBEIMHUTD C PA3IMYHBIMHU IMOACTIACTUTENAMH HJIN BKYCOBBIMU
areHTaMu, OKpaUIMBAIOIUMH BEIIECTBAMH MJIM KPACUTENSIMHU, C SMYJIbTUPYIOIUMHU
U/UNKU CYCIIEHANPYIOLUIUMH areHTaMU U ¢ pa30aBUTENsIMU, TAKUMU KaK BOAA, 3TAHOJI,
NPOIMMJICHTJIUKOJb U TIHLEPHH, U UX KOMOMHALIUAMH.

ANbTEpHATUBHO, YKa3aHHBIE COCUHEHMS MM (papMaleBTHYECKHE KOMIO3UIINH
MO’KHO BBOAUTDb B BUE CYNIIO3UTOPHS UJIU MECCAPHs], MM UX MOKHO HAHOCHUTh
MECTHO B BUJIE T€Jisl, TUAPOreis, JIOCbOHA, PACTBOPA, KpeMa, Ma3H HJIU MPUCHITKH.
CoenuHeHwus, peaiaraeMble B HACTOSIIIEM U300pETEeHHUH, TaKXKe MOYKHO BBOJIHUTH
KOXKHO HUIH YPECKOKHO, HAMMPUMED, MYTEM HCIOJIb30BAHUS KOKHOTO MIACTBIPS.

Vka3zaHHbIE COETUHEHUS WIN (papManeBTHIECKNE KOMITO3ULINHU TaKKe MOKHO
BBOJIMTH C UCIIOJb30BAHUEM CHUCTEM 3aMeIJIEeHHOro BricBOOOKaeHus. [logxonsmue
npUMepbl KOMITO3ULIMH AJIS 3aMEeAJIEHHOTO BBICBOOOKAEHUS BKIOYAOT
MOJIYIPOHUI[AEMBbIE MTOJIMMEPHbIE MATPHULBI B BUAE (POPMOBAHHBIX U3AEIUH,
HarpuMmep, MICHOK, MM MUKPOKATCYJbl. MaTpHIIbI AJIs1 3aMEIJIEHHOTO
BBICBOOOIKICHUS BKIIIOYAIOT, HAIPUMED, NOJTUIAKTUAbI (cM., Hanpumep, US 3773919),
conoiuMeps! L-rmyTaMUHOBOM KHCIOTHI U raMMma-3Tui-L-rnyramara (Sidman, U. et

al., Biopolymers 22:547-556 (1983)), nonu(2-rugpokcustunmerakpunar) (R. Langer
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et al., J. Biomed. Mater. Res. 15:167-277 (1981), u R. Langer, Chem. Tech. 12:98-
105 (1982)), stunenBununanerar (R. Langer et al., Id.) nan nonu-D-(-)-3-
ruapokcumacisaayro kuciory (EP 133988). dapmaunesTuueckie KOMIO3ULIUH
3aMeIJIEHHOr'0 BBICBOOOKIEHHSI TAK)Ke BKIFOYAIOT JIMTIOCOMBI C BKJIIOUEHHBIMH B HUX
coeauHeHUsAMU. JIunmocomsl, coaepikaliue CoeJUHEHNE, IpearaeMoe B HaCTOsIIIEM
N300pEeTEeHNH, MOKHO MOJYYHUTh [0 METOAMUKAM, U3BECTHBIM B JAHHOW 00JacTH
TEXHHKH, TAKUM KaK, HAPUMEpP, METOAUKH, ONMUCAHHBIE B JIIOOOH U3 CIEAYIOIUX
nyonukanuii: DE 3218121; Epstein et al., Proc. Natl. Acad. Sci. (USA) 82:3688-3692
(1985); Hwang et al., Proc. Natl. Acad. Sci. (USA) 77:4030-4034 (1980); EP
0052322; EP 0036676, EP 088046; EP 0143949; EP 0142641; JP 83-118008; US
4485045; US 4544545 u EP 0102324.

Vka3zaHHbBIE COEIUHEHUS WIN (apMaleBTHYECKHE KOMIIO3ULIMHU TaKKE MOYKHO
BBOJIMTH B JIETKHE, PEKTAJIBHBIM IyTEM WUJIU B riasza. i npuMeHeHus B
0o(pTaIbMOJIOTHH UX MOKHO MPUTOTOBUTH B BUJI€ MUKPOHU3UPOBAHHBIX CYyCIEH3UH B
M30TOHUYECKOM, o0yaiaroneM HeoOXOAUMBIM 3HaUeHneM pH crepuiapHOM
($U3MOTOTHIECKOM PACTBOPE, UIH, MPEATIOYTHUTENIBHO, B BUJIE PACTBOPOB B
M30TOHUYECKOM, oOyanarueM HeoOXoauMbIM 3HaueHneM pH crepuinbHOM
(HU3NOIOTHYECKOM PacTBOpE, HEOOA3aTeIbHO B KOMOMHAIMY C KOHCEPBAHTOM, TAKUM
KaK O€H3aJIKOHMIXJIOPHUA. ANTBTEPHATUBHO, UX MOXHO MPUTOTOBUTH B BUIE Ma3H,
TaKON Kak coJieprKalnasi Ba3eJINHOBOE MacJIO.

Tak’ke MOXXHO MPUTOTOBUTH CyXHE MOPOIIKOOOpa3HbIe MpenapaThl, COAEpIKaLIne
coenuneHust popmynsl (I), npenHa3HaYEHHBIC NJIsI BBECHUS B JIETKUE,
NPEeANOYTUTENIBHO MyTeM HHTAISIUUU. Takue CyXue MOPOMKH MOKHO MPUTOTOBUTH
NyTeM PaCHbUIUTENbHON CYIIKH MPHU YCIOBUAX, KOTOpbIe 00ECIEeUYNBAIOT MOJYYEHHE B
OCHOBHOM aMOP(HOTO CTEKJI000Pa3HOr0 UJIM B OCHOBHOM KPHUCTAJUTMYECKOTO
Ouosornuecku akTUBHOTO nMopomka. COOTBETCTBEHHO, CyXHUe MOPOLIKH COSTUHEHUH,
npeaIaraeMblx B HACTOSIEM H300PETEHUH, MOXKHO NMPUTOTOBUTH IO METOHMKE
SMYJbTHPOBAHUS/PACTBUITUTENbHON CymkH, packpbiToii B WO 99/16419 i WO
01/85136. PacnblIUTENBHYIO CYIIKY PACTBOPOB MPENApaToOB, COMEPIKAIINX
COEAMHEHUs, IpeajiaraéMple B HACTOSIIEM U300pETEHNH, MOKHO IMPOBECTH,
HarpuMep, Kak 3To B obmem onucaHo B nybnukanuu "Spray Drying Handbook", Sth
ed., K. Masters, John Wiley & Sons, Inc., NY (1991), 8 WO 97/41833, unu 8 WO
03/053411.
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JI7 MECTHOrO HaHECEHUs Ha KOKY YKa3aHHble COEAMHEHUs WU
dapmaneBTHUECKHE KOMIO3UIIUN MOXHO IIPUTOTOBUTH B BUE MOAXOAIEH Ma3H,
coaepxKallell akKTUBHOE COEJMHEHUE, CYCIEHAUPOBAHHOE UJIM PACTBOPEHHOE,
HampuMep, B CMECH OJHOTO MJIM OOJIbLIEro KOJMYECTBA CIEAYIOIHUX: MUHEPAJIbHOE
MacJio, XKHUAKOe Ba3eJIMHOBOE MAacCio, 0ejloe Ba3eIMHOBOE MAacCJio, IPONUJIEHTIUKOI b,
SMYJbTUPYIOLIUNCS BOCK U BOJa. AIBTEPHATUBHO, UX MOKHO IPUTOTOBUTH B BUAE
NOAXOASAINEro JOChbOHA UJIN KpeMa, T7ie OHHU CYCIeHAUPOBAaHbl UJIH PACTBOPEHHBI,
HarpuMep, B CMECH OHOTO UJIX OOJBLIEro KOJUYECTBA CISAYIOIINX . MUHEPAIbHOE
MacJio, COpOUTAaHMOHOCTEAPAT, MOJUITHIICHT JIMKOJIb, KUK napaduH, monucopbdar
60, BOCK Ha OCHOBE LIETHJIOBBIX 3(QUPOB, 2-OKTUIAOAEKAHOJ, OEH3UIOBBIA CIUPT U
BOJA.

Takum ob6pa3oM, HacTosIIee H300pEeTeHne OTHOCUTCS] K COeIUHEHUSIM HJTU
(dapManeBTHYECKUM KOMIIO3UIUSM, MPEIJIaraéMbIM B HACTOSIIEM U300pETEeHUH, TAe
COOTBETCTBYHIOIIEE COeANHEHNE WIH (papMaLleBTHUYECKass KOMIIO3UIHS BBOAST JIIOOBIM
U3 CIEeAYILUX NyTeil: nepopaJbHbIM MYTEM, MECTHBIM NIyTE€M, BKJIIOYas YPECKOKHBIMH,
Ha3aJbHBIN, TJIa3HOM, TPaHCOYKKAJIbHBIA HJIM CYyOJIUHTBAJIbHBIA MYTh,
NapeHTepaIbHBIM MYTEM 10 METOAMKAM HHBEKLUU UM IO METOAUKAM BJIMBAaHUS,
BKJIFOYAsl MOJKOXHbIM, BHYTPUKOKHBIM, BHYTPUMBILIECYHbIM, BHYTPUBEHHBIH,
BYHTpPHUAPTEPHUANbHBIN, BHYTPUCEPAECUHBIH, BHYTPHOOOJOUEUHBIH,
BHYTPUIIO3BOHOYHBIH, BHYTPHKAICYJSPHBIN, MOAKATICYISIPHBIA, BHYTPHUOPOUTAIbHBIH,
BHYTPUOPIOMINHHBIN, BHYTPUTPAX €aJIbHbIH, MOAKYTUKYJISIPHBIH, BHYTPUCYCTaBHOM,
cybapaxHOUIANbHBIN, HATUYPEBHBINA, BHYTPHIKETYIOUYKOBBINA, BHYTPUYPETPATbHbBINA HIIH
BHYTPUUYEPEINHON MyTh; JErOYHBIM MyTEeM, BKJIOYasl JeUeHHE OCPEACTBOM HHT IS LINU
UJIW BAYBAHUS, JKEJNIyIOUYHO-KHUIIEUHbIM yTE€M; BHYTPUMATOYHBIM MyTEM;
BHYTPUTJIA3HBIM NyTE€M; IMOAKOXKHBIM MyTEM, [NIa3HbIM MYTEM, BKJIIOUasi BBEJAEHUE B
CTEKJIOBUJIHOE TEJIO UJIM B KaMepy; PEKTaJIbHBIM MyTEM; UJIM BaruHAJIbHBIM IyTEM.
0COOEHHO MPEeNNnOUYTUTEIbHBIMHU MYy TSIMUA BBEACHHS ABJISETCS MECTHOE BBEICHUE,
nepopaibHOE BBEIEHUE WM NapeHTepalibHOe BBeAeHue. [l JeueHust unu
npeaymnpexaeHus] THIIEPTUAPO3a MECTHOE BBEICHHUE SIBJISIETCS ele Oomee
NpPEeANOUYTUTEIbHBIM.

OOBIUHO Bpau CMOXKET ONPENeTHTh PAKTUUECKYIO JO3UPOBKY, KOTOpas ABISAETCS
HanOonee moaxoseit s KoHKpeTHOro cyosekra. KonkperHas nosa u yactora

npuema aJist Jr000T0 KOHKPETHOI'0 OTACIIBHOTO Cy6’beKTa MOXKECT MCHATBHLCA U 3aBUCUT
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OT MHO€CTBa (paKTOPOB, BKJIOYasi aKTUBHOCTh KOHKPETHOTO MCIOJIb3YIOEroCs
COeAMHEHUs, MeTabOINYECKYI0 CTAOUIBHOCTD U JUIUTEIBHOCTD JEeHCTBHS 3TOTO
COeIMHEHUs, BO3PACT, Maccy Teja, odliee COCTOsIHIE 30pOBbs, MOJ, AUETY, MYTh U
BpeMsl BBEICHHS, CKOPOCTb BbIBEICHHS, KOMOMHALMIO JIEKaPCTBEHHBIX CPEJCTB,
TSJKECTh KOHKPETHOT'O MAaTOJIOTHYECKOr0 COCTOSIHUS M KOHKPETHOTO CyOBeKTa,
MOABEPTAI LIErOCs JICUSHUIO .

PexomeHayemasi, HO HEOrpaHUYUBAKOIIAS 1034 COCNMHEHHH, MPeaiaraeMbIX B
HACTOsIIeM H300peTeHUH, 1JIsl TepOopPaibHOTO BBEASHHS YeJoBeKy (o0manammemy
Maccoil Tena, paBHOW npuMepHo 70 kr) Moket cocTaBiaTh oT 0,05 no 2000 mr,
npeanodtuteabHo oT 0,1 no 1000 Mr akTUBHOTO UHTPEAUEHTA B pa30BOM J03€.
Pa3oByro 103y MOXKHO BBOAUTH, HanpuMmep, ot 1 1o 3 pa3 B cyTku. Pasosyro nosy
TakKe MOYKHO BBOIHTB OT 1 10 7 pa3 B HENeNI0, HAMPUMED, NIPU BBEACHUU He Oojiee
OIHOTO pa3a B cyTkU. Cienyer MOHUMATh, YTO MOYKET OKa3aTbCsl HEOOXOIMMBIM
BHECTHU OOBIYHBIE N3MEHEHHS B JO3UPOBKY B 3aBUCHUMOCTH OT BO3PAacTa M MacChl Teja
NalHueHTa/CyOBeKTa, a TAKXKe TSKECTH MOABEPTAIOIETrOCs JEYEHHUIO MaTOJIOTHIECKOTO
cocrosiaus. TouHas 103a, a Tak)Ke MyTh BBEJEHHUS B KOHEYHOM CUETE 3aBUCAT OT
pelIeHus Jedaliero Bpaya uiu BeTepuHapa.

Coenunenue gopmynsl (1) unu ¢papmManeBTUUECKYIO KOMIIO3ULUIO, COMEPKALIY IO
coenuneHue opmyinsl (I), MOXKHO BBOIUTH B pexkuMe MOHOTepanuu (Hanpumep, 0e3
OJTHOBPEMEHHOT'O BBEJICHHS KAaKUX-JIHOO NOTIOJHHUTENbHBIX TEPANEeBTUUECKUX CPEACTB
iy 6e3 OMHOBPEMEHHOTO BBEIEHUS KaKUX-JIMO0 AOTOJHUTENBHBIX TePaANeBTUYECKUX
CPEeACTB, NMpPeIHA3HAYEHHBIX JUJIS JICUEHUs TAaKOTO ke 3a00JIeBaHMs, KOTOPOE JiedyaT HJIH
NpeaynpexRaalT ¢ MOMOIIbI coenunenus: popmynsl (1)). OnHako coequHEHHE
dbopmyinbl (I) miu papManeBTHYECKYIO KOMIIO3UIIUIO, COAEPIKAIYID COeTUHEHUE
dbopmyinsl (I), Takke MOKHO BBOIUTh B KOMOWHAIIUK C OJJHUM HJIU OOJBITUM
KOJIMYECTBOM JIOTIOJIHUTEIbHBIX TEPANEBTHYECKUX CPECTB, HAIPUMED, C OTHUM UJIU
OOJIBIIMM KOJIMYECTBOM JOMOJHUTEIbHBIX TEPANEBTHYECKUX CPENCTB, BEIOPAHHBIX U3
rpynmel, BKIrO4amomeld genodapouran, GeHUTOUH, BaIbNpoaT (U BaJIbIPOEBasi
KHCJIOTA), kKapOamMa3enuH, JaMOTPUIKIH, JIeBEeTHPAIleTaM, 3TOCYKCUMHUI U
bapmaneBTHUECKH PUEMIIEMbIE COJIU JIFOOOTO M3 YKa3aHHBIX Bbllle cpencts. Ecnn
coenuHenue ¢popmysl (I) mpuMeHsIOT B KOMOMHAIIUHA CO BTOPBIM TE€PAaNeBTUUYECKUM
CPEeACTBOM, NMPEIHA3HAYCHHBIM JJIS JICUCHUS] TAKOTO K€ 3a00JeBaHNUs U

naToJIOru4€CKOro COCTOAHHUA, TO 4034 KaXA0ro COCAMHECHUA MOXKET OTJIUYATHCA OT
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703bl, UCIIOJIB3YIOLIEHCS B ClIydyae MPUMEHEHUsI COOTBETCTBYIOLIEr0 COCIUHEHUS
OTZEJNbHO, B YAaCTHOCTH, MOHO HUCIOJIb30BATh MEHBIIYIO 103y KaXKJOr0 COSUHEHHUS.
O6penunenue coequueHus popmysl (I) ¢ onHUM Uy OONBIIUM KOJTHYECTBOM
JOTIOJHUTEJBHBIX TEPANEeBTUYECKUX CPEACTB (HApUMep, ¢ OAHUM MJIH OOJIbLINM
KOJINYE€CTBOM COOTBETCTBYIOIIUX TUIMUYHBIX T€PaNeBTUYECKUX CPENICTB, YKa3aHHBIX
BBIIIE) MOKET BKJIIOUATh COBMECTHOE/OTHOBPEMEHHOE BBEICHNE COSINHEHHUS
dbopmyinbl (I) U TONOTHUTENBHOTO TEPANIEBTUYECKOTO cpencTBa (cpeacts) (B OOHOM
(apManeBTHYECKOM Mpenapare UM B OTAEJbHBIX (PapMaleBTUYECKHUX IpenaparTax)
WU TIOCNIeIOBaTEIbHOE/pa3nesibHOe BBeneHue coequnenus Gopmyuns (I) u
JOTIOJTHUTEJIBHOTO TEPANeBTUUECKOTO cpeacTBa (cpencts). Eciu BBeneHne mpoBOIAT
NOCJIe0BATEIbHO, TO CHaYala MOXXHO BBOAUTD MWK coennHenne Gopmysl (1),
npeasaraeMoe B HaCTOSINEM U300pETeHNH, HJIM OJHO WU OOJbIIee KOJIUYECTBO
IOTIOJTHUTENIBHBIX TEPANEBTHUYECKUX CpencTB. Eciu BBegeHHe MPOBOIAT
OJHOBPEMEHHO, TO OJIHO HJIM OOJblIee KOTUYECTBO JOMOJHUTEIbHBIX
TEPaNeBTUYECKUX CPEACTB MOTYT OBbITh BKJIIOUEHBI B TOT K€ (papMaleBTUYECKHI
npemnapar, 4To u coenuHeHue Gopmyinsl (1), UM UX MOXKHO BBOAUTH B OHOM HJIH
OoJsibIIEM KOJIMYECTBE Pa3HbIX (OTAENbHBIX) (papMaleBTUUECKUX MPEeNnapaTos.

Cy0BpeKTOM HIIM MAalIUEHTOM, NOJABEPTAOIUMCS JICUEHUIO B COOTBETCTBHH C
HACTOSIIIUM M300peTeHNEM, MOXKET SIBIATHCS KUBOTHOE (HaIpuMep, He ABJSAIOLIeecs
4eJIOBEKOM JKUBOTHOE). IIpeanoururenbHo, eciu CyObeKTOM/IALUEHTOM SIBIISIETCS
MIIeKOIUTamee. boyiee npeanoYyTuTeNbHO, eCiu CyObeKTOM/TIAlIUEHTOM SIBJISETCS
YeJOBeK (HampuMep, My >KYHMHA WJIH JKEHIMHA) UJIU He SBJISIOIEEeCs YeJI0BEKOM
MJIEKOTIUTaK IIee (TaKoe KaK, HallpUMepP, MOPCKasi CBHHKA, XOMSK, KPbICA, MBIIb,
KpoJIMK, cobaka, KOIIKa, Jolaab, o0e3bsiHa, YeloBeKkooOpa3Hasi 00e3bsiHa, MaPTHIIIKA,
NaBHaH, TOPUJIIA, INUMITAH3€, OPAHTyTaH, THOOOH, OBLIA, KPYITHBIH POTATHIH CKOT WUIIH
CBUHBS). Hanbosee npeamod4TUTEIbHO, €CTU CyObeKTOM/MAIMeHTOM,

MOABEPTAO LIUMCS JIECHCHHUIO B COOTBETCTBUH C HACTOSAIIUM H300pETEHUEM, SIBIISIETCS
YEeJOBEK.

Tepmun "nedyenue" HapylueHus Uiau 3a00JieBaHUS, UCIIOJNB3YIOMUICS B
HacTosmeM n300peTeHun (HanpumMep, "nedeHne" THIepruapo3a), XOpomo U3BECTEH B
naHHOM obnacTu TexHUKHU. "Jleuenne" HapyumeHus niu 3a00JI€BaHNS MOPa3yMEBaeT,
YTO HapylLIeHHe Uu 3a00JeBaHNue MPEAION0XKUTEIbHO HMEETCS NN

AUATHOCTHUPOBAHO y mauueHTa/cyobpekTa. Y mauueHTa/cyobekTa, KOTOpbIi
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NPEANOI0KUTEIbHO CTPAaeT OT HAPYLISHHS MJIN 3a00eBaHusl, OOBIYHO MPOSIBISIIOTCS
KOHKPETHBIE KJIMHUYECKHUE U/HIIN NAaTOJOTHYeCKUe CUMIITOMBI, KOTOPBIE CIIEIIHAINUCT B
TAHHOM 00JIACTH TEXHUKH JIETKO MOJKET IPUIMHCATh KOHKPETHOMY NATOJOTHYECKOMY
COCTOSIHHIO (T.€. IMarHOCTUPOBATh HapylleHHe WU 3a00eBaHue).

"Jleuenue" HapylIeHUs UJIN 3a00JI€BAHUSI MOXKET, HAPUMED, IIPUBECTH K
OCTaHOBKE NPOTPECCHUPOBAHUS HAPYLISHUs MM 3a00JeBanus (Hampumep,
NPEKPAIIEHUI0 YXYAIMEeHUsI CHMIITOMOB) HJIH 3a7€PKKe MPOrpeCCHPOBAHHS
HapylleHus uiu 3a0ojeBaHus (B ciaydae, €CJIM OCTAHOBKA MPOTPECCHPOBAHUSI HOCUT
JUIIb BpEMEHHBIN XapakTtep). "Jleuenne" HapymeHus uin 3a00JIeBaHUS TAKXKE MOXKET
NPUBECTH K YACTUYHON peakuuu (HampuMep, K 0cjabIeHnI0 CUMITOMOB) UJIU MOJHOM
peakuuu (HampuMep, K HCYE3HOBEHHUIO CUMIITOMOB) y CyObeKTa/mauenTa,
CTpamaroIiero ot HapyumeHus uinu 3abonesanusi. COOTBETCTBEHHO, "neueHue"
HapyIIeHUs UK 3a00J€BaHUS TaKXK€ MOXKET 03HA4YaTh YJIYUYLIEHHE MPOTEKAHUS
HapyIIeHUs UK 3a00J€BaHUSI MOXKET, KOTOPOE MOXKET, HalIpUMep, IPUBECTH K
OCTAaHOBKE NPOTPECCUPOBAHUS HAPYLISHHS UJIHM 3a00JI€BAHUS MM 3a1€PIKKE
pOrpeccCUpOBaHus HapyLeHus uinu 3adonesanus. [locie Takoit moHON WiIN
JaCTUYHOHN peaklMu MOXET MocienoBarh peuuans. Cienyer nOHUMATh, 4TO Y
cyObeKkTa/mauueHTa MOXKET MPOABIATHCSA IMUPOKUN AUANAa30H peakuil Ha JIeUeHHE
(Hanmpumep, TUIIMYHbIE PEAKLIMH, ONMCAHHBIE BbIIIE B HACTOSIIEM U300pETEeHUN).
Jleuenue HapyIlIeHus WK 3a00I€BaHUsI, B YACTHOCTH, MOXET BKJIIOYATh
u3JieunBarliee JedeHue (IpeAnoYTUTENbHO IPUBOsLIEe K ITOJHON peakuu u, B
KOHEYHOM CueTe, K U3JIeYMBAHUIO HAPYLICHUS MM 3a00JIeBaHUs) U NAJJIMATHBHOE
JedyeHue (BKJIOUYAs ociiablieHue CUMITOMOB).

Tepmun "mpenynpexaeHue" HapymeHUs WA 3a00JI€BAHUS, UCTIOJB3YIOIIUNACS B
HacTosmeM n300peTeHuu (HanpuMep, "mpeaynpexaeHne" runepruiposa), TakxKe
XOpOIIO U3BECTEH B JAaHHOW 00JMacTH TEXHUKHU. Tak, HApUMep, MalUueHT/CyObekKT,
NPEANOI0KUTEIBHO MOABEPKEHHBINH HAPYIIECHUIO WU 3a00J€BaHUI0 MOXKET HCIBITATh
0COOEHHO ONaronpusATHOE BO3ECHCTBHE OT MPEAYNPEKASHHE HAPYLUICHUS UIIH
3aboneBanus. [TanneHT/cyOBEKT MOKET OBITh CKJIIOHEH HJIU MPEAPACIIONOKEH K
HapyIIEHUIO UIK 3a00JI€BAaHUIO, BKJIIOYAsl, HO HE OTPAHUYUBASICh TOJIBKO UMH,
HACJIEICTBEHHYIO MPEAPacCIONOXKEeHHOCTh. Hanmnune Takoi npeapacnoioxXeHHOCTH
MOYHO ONPEENUTh C MOMOINBI0 CTAHAAPTHBIX AHAJIN30B C UCIIOJB30BAHHUEM,

HaIrpuMep, FeHeTUYECKUX MapKepoB UK peHOTUNHYeCKUX nHAukaTopos. Cinenyer
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NOHUMATh, YTO HapylIeHHEe WIH 3a00IeBaHne, KOTOpOe HEOOXOQUMO NPEAYyIPEaUTh B
COOTBETCTBHU C HACTOSIIIUM H300pETeHUEM, HE TMArHOCTUPOBAHO UJIM HE MOXKET OBITh
AWarHOCTHUPOBAHO y mauueHTa/cyobexkta (Hanpumep, y namueHTa/cyoOpexra He
HaONI0AA0TCs KaKue-TH00 KIMHUYECKHE TN MAaTOJOTHYEeCKUe CUMITOMBI). Takum
oOpa3om, TepMuH "mipenynpexaeHne” BKIYaeT NPUMEHEHUEe COeIMHEHMUS,
IpeaiaraeMoro B HaCTOseM H300peTeHNH, 0 TOr0, KaK Kakue-1u00 KIMHUYeCKNe
W/WUJIH TATOJIOTUYECKHUE CUMIITOMBI JUATHOCTUPOBAHBI HJITH YCTAHOBJICHBI HJIK MOTYT
OBITh TUATHOCTUPOBAHBI WJIN YCTAHOBJIEHBI JICUAIHM BPA4OM.

Crnenyer moHMMATh, UTO HACTOsIIEe U300 PETeHNE CIIeUATbHO OTHOCUTCS K
KaXI0H U Mr000H KOMOMHALMH XapaKTEPUCTUK, ONMMUCAHHBIX B HACTOSIIEM
n300peTeHU , BKJIFOUYas OOy KOMOUHALMIO OOIIUX U/UJIH MPEANOYTUTEbHBIX
XapaKTepUCTUK. B yacTHOCTH, HacTosee U300pEeTEeHHE CIEeUaIbHO OTHOCUTCS K
KXo KOMOMHALMK 3HaYeHUH (BKJIOYast 00IHe W/ MU MPEeATOUYTHTEIbHBIE
3HAYEHMS) I PA3HBIX TPYII U NMEPEMEHHBIX, conepxkamuxcs B popmyine (I).

B HacrosimeM OonmMCcaHWU LUTUPOBAH PsiJl JOKYMEHTOB, BKJIIOYas 3asiBKU HA
NaTEHThl U HAYYHYIO JUTEPATypy. PackpbITHE 3TUX JOKYMEHTOB, XOTS OHO M He
CYUTAETCS OTHOCSAIUMCS K MATEHTOCIIOCOOHOCTH HACTOSLIEro U300peTeHNs, BO BCEil
CBOEH MOJHOTE BKJIIOYEHO B HAacTOsIee N300peTeHne B KaueCcTBE CChUIKHM. TouHee, Bce
LIUTUPOBAHHbBIE TOKYMEHTHI BKIIOUEHBI B HACTOsAIEe H300pETEHNE B KaU€CTBE CCHIIKH
B TaKOI CTENEeHH, KaK eCcli Obl KaXkIbIil OTAEIbHbIN JOKYMEHT OBbLI CIIEUAIBHO U 10
OTZENBbHOCTH YKa3aH, KaK BKJIIOUEHHbIN B Ka4€CTBE CCHUIKU.

[IpuBeneHHOE B HACTOSIIIEM ONMHCAHUH yKa3aHUe Ha JOOYI0 MyOauKaLio
NpeAeCcTBYOMEro YPOBHS TEXHUKH (MU TIOJIYYEHHYIO M3 Hee HH(POPMAIUIO) He
CIeAyeT MOHUMAaTh, KaK MOATBEPKAEHUE WU MPU3HAHUE, HJIH JTIO0YI0 hopMy
NPEANOI0KEHUS TOr0, YTO COOTBETCTBYIOLIAsA MyOIHKALUS MPEAIIECTBYOIETO
YPOBHSI TEXHHUKH (WJIU MMOJyYEHHAs U3 Hee HHPOpMAIUs) SIBJISIETCS YaCThIO
00IeN3BECTHBIX 3HAHUH B 00JACTH TEXHHUKH, K KOTOPOH OTHOCHUTCS HaCTOsIIIee

uzo0pereHue.
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Hacrosimee n3obpeTeHne, B 4aCTHOCTH, XapaKTEPU3YETCsl CIEAYIO LIIMU
BOIIJIOIIICHUAMM .
(1) Coenunenue mr000M U3 craeayrmux Gopmys uiu ero papManeBTHIECKU

npuemiemas COJib, UJIK COJIbBAT!
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HapyuieHusi, B kotopoM yuacTtByeT NKCC.

(2) ®apmaneBTUUECKAs KOMIIO3HUIUS, COJEpKALIas COENUHEHNE, KaK ONMPEeaeIeHO
B BorutomeHuu (1), u papmMaLeBTHUECKN MPUEMIIEMbI HHEPTHBIH HAIOJHUTENb,
npeaHa3sHaueHHas IS MPUMEHEHUS JUIs JIeUeHUS WM NIpeaynpekaeHs 3a00neBaHus

10 Uiy HapyuieHus, B kotopoM yuactsyer NKCC.

(3) Ilpumenenne coeqUHEHUs], KaK onpeneseHo B Bomomenuu (1), nus

IPUTOTOBJICHHS JIEKAPCTBEHHOTO CPEACTBA IJIs J€UEHHS UJIU TPeayIpeKaeHHs

3a0o0eBaHus WIIN HapyleHus, B koropoM yuactsyeT NKCC.
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(4) Crioco0 neyenus: uau npeaynpexaeHus 3a0oneBaHus UM HAPYIIEHUs, B
xotopoM ydacTByeT NKCC, Bkto4aromuil BBeI€HUE HYKAAOIIEMYCSl B 3TOM
cyOBeKTy COeJUHEeHHUs, Kak onpeaeneHo B ponomenun (1), unu papmaneBTudeckoi
KOMITO3UIMHU, KaK OTNPEAeJIeHO B BOILIOIEeHUH (2).

(5) Cnoco® cornacHo BOMIOIMEHHUIO (4), B KOTOPOM CYOBEKTOM SIBJISETCS
YEeJIOBEK.

(6) CoenuneHue sl MPUMEHEHHUsS COTJIACHO BoriomeHuo (1), unu
bapMaLeBTHYECKAsT KOMIIO3ULIHS [JIsi MPUMEHEHHUs COTJIACHO BOTUIOLIEHUIO (2), WiIH
MPUMEHEHUE COTJIACHO BOILIOIMEHHUIO (3), UM COCO0 COTIACHO BOILIOIIEHHIO (4) uiu
(5), rne 3aboneBannemM uiau HapyuieHneM, B kotopoM yuactsyetT NKCC, siBnsieTcs
THIEPTHAPO3.

(7) HerepaneBTrieckoe NpUMMeHEHHE COEIUHEHUSI COTJIACHO BomiouieHuo (1)
IJIsl TOIaBJEHHUS MJIM YMEHbIIEHUs TOTOOTAEIEHHs Y CyObeKTa.

(8) HerepaneBTuueckuii criocod MoaaBaeHUs UJIM YMEHBIIEHUSI TOTOOTAEICHHS
y cyObekTa, rae cnocod BKIIIOYAET BBEIeHUE CYOBEKTY COCTMHEHUsI, KaK ONMpeaesieHO
B BoruiomeHud (1).

(9) HerepaneBTrueckoe NpUMEeHEHHE COTJIACHO BOIUIOLIeHUIO (7), uiau
HeTepaneBTUUYEeCKUN CIoco0 COrJIaCHO BOIIOWEHHUIO (8), re yKa3aHHOE COeTUHEHHE
BBOJSIT MECTHO.

(10) HerepaneBTuueckoe NpuMeHeHUE COTJIaCHO BoruiomeHuto (7) unu (9), wiu
HeTepaneBTUUYECKUI crocob cornacHo BomioueHuto (8) unu (9), roe ykasaHHOe
COeIMHEeHHUEe MPEIOCTABIEHO B BUJI€ U3JIEJIUs, COAEPIKALIErO YKa3aHHOE COeTUHEHHE,
re u3aeaueM siBisieTcs canderka, CTebKa HIH MPeaMET OHSHKIbI.

(11) U3nenue, comepikainee CoeqUHEHNE, KaK onpeaeeHo B Bormomenuu (1),
rae u3aenaueM siisieTcs canderka, CTeibKa UIH MPeaMET ONeK bl

(12) CoenuneHue st IPUMEHEHUSI COTJIACHO BOIIOMEHUO (1), nin
¢apmaneBTHUECKas] KOMITO3ULUS JJII TPUMEHEHHUs COrJIAaCHO BOIUIOLIEHHIO (2), UiIu
MPUMEHEHUE COTJIACHO BOILIOMEHHUIO (3), UJIM ¢oco0 COTIACHO BOILIOIIEHHIO (4) uiu
(5), rne 3aboneBanmne unu HapymeHue, B KoTopom yuactsyer NKCC, BeiOpano u3
IPYNIbI, BKIKOYAK ISR TPEBOKHOE HAPYLIEHHE, HAPYLIEHHE ayTUCTHYECKOro CIEKTPa,
ayTHU3M, CUHIpOM Acmeprepa, JeTCKOe Je3UHTErpaTUBHOE PaCcCTPOMCTBO,
NepBa3UBHOE PACCTPONUCTBO Pa3BUTHS KAK KOMIIOHEHT HAPYLICHUSI ay THCTUYECKOTO

CIICKTPAa, TPABMATUYCCKOC MOBPECKACHUEC I'OJIOBHOT'O MO3Ta, MOBPCKACHHUEC CIIMHHOTO
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MO3ra, NMopa)keHune nepudepudeckoro Hepna, yaap, 0oiae3Hp Anpireiimepa,
mu3odpeHnro, actmy, oTek, CuHapoM JlayHa, cnaboyMue y MalueHToB, CTPAAA0IIUX
cuHnpoMoM JlayHa, riaykomy, MepBUUYHYIO OTKPBITOYTOJBHYIO IIIayKOMY,
3aKPBITOYTOJIBHYIO IJIAYKOMY U Mapa3uTapHy UHQEKIuIo,

r7e yKkazaHHas napa3utapHast HHQEeKUus NpeAnouYTHTEIbHO BbIOpaHa U3 IPYIIIbI,
BKJIIOYAKOLIEH reJJbMUHTO3, aHKUIIOCTOMO3, HEMATO103, Tpuxouedaies, TEHUHI03,
IpakyHKyJie3, SHTepoOno03, TOKkcoKkapos, uudexkuuto Strongyloides stercoralis,
uHpexuuto Ascaris lumbricoides, TpeMaTon03, MUCTO30MAaTO3, THATOCTOMO3,
naparoHumo3s, gacuunoies, cuHapoM CBuMMepca, MPOTO30OWHYIO HHQPEKLHNIO, MAJISPUIO,
amebuas, skuapanas, COHHYIO 0OJIe3Hb, TOKCOTIJIA3MO3, aKaHTaMeOHbBIM KePaTHT,
JerdmManno3, 6abe3no3, rpaHyIeMaTO3HbIH aMeOHbIH YHIEePaTUT, KPUITOCIIOPHUINO3,
LUKJIOCTIOPHA3, MePBUYHBIA aMEeOHBIH MEHHHT03HI[e(PaTUT, 3KTOMapa3uTAPHYIO
uHpexuuto, napexuuro Sarcoptes scabiei, undpexuuto Pediculus humanus capitis,
uHpexuuto Phthirus pubis, nepmaroduas, undexuuto 7unga penetrans n UHPEKLUHIO
Ixodoidea.

(13) IlpumeneHne coeqUHEHUS, KaK onpeaesneHo B Bomomenuu (1), in vitro B
kauectBe narnoOutopa NKCC.

(14) Cnoco®6 unrubuposanust NKCC in vitro, BKIroyaromuil npuMeHeHne
COeAMHEHUs, KaK ONpeaeaeHo B BomiouneHnu (1).

(15) Coenunenue nroboi u3 ciaeayrouux Gopmyn uinu ero papManeBTHIECKH

npuemiemas COJib, UJIX COJIbBAT:

W _NH, A _NH, W _NH,
cl % YN % %
0 0 o 0
HaC _~_NH HaC _~_NH HaCo _~ _NH

H
N Io} SN N
(/\ W NH, | % NH, & O _NH,
N/ ] S{\ = S\/ N/ S\,
S N s % s Y
0 0 0
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o ° o 0
(lll-._\___..—-\ll\I \Q\/N"z mN \‘\/NH2
\\/\N \Q\ \/\N \\
H o H o
0 0
H’CW H HBC\/\\/NH
F o
Fj\/\ \\S/NH2
F o W\
0]
0]

Hsc\/\/NH

2

_NH _NH; _NH,
/\ /\@/ /\CO/ \\ C@/
\/

(16) Coenunenue, kak onpeaeneHo B Boromenuu (15), nns npumMeHeHus B
KaueCcTBe J€KapCTBEHHOIO CPEeACTBA.

(17) ®apmaueBTHUeCKass KOMIIO3ULIMSA, COlepIKaIlas COeANHEHNE, KaK
onpeneneHo B Bomtomenuu (15), u papManeBTUYECKN TPUEMJIeMbIH HHEPTHBIH
HAIOJHUTEb.

Hacrosmee n3o0peTeHne onucaHo CO CChUIKOH HA NMPUBEAEHHbIE HUXKE
NpUMEPBI, KOTOPBIE SBJISIOTCS JIMIIb WITIOCTPATHBHBIMHA U UX HE CIIENyeT
paccMaTpUBaTh B KAYE€CTBE OTPAHUYUBAIOIINX OOBEM HACTOSLIEr0 U300PETEeHHUS.

[MTPUMEPBI

CoenuHeHUs1, OMUCAHHBIE B 3TOM pasjielie, ONpeaeseHbl C IOMOIIBI0 UX
XUMHYECKUX (POPMYJ H UX COOTBETCTBYIOLIUX XMMHUYECKUX Ha3BaHHil. B ciydae
IPOTHUBOPEUHS MEXKAY JIO00H XUMHUYECKOH GOPMYJIOH H COOTBETCTBYIO LIIUM
XUMHYECKUM Ha3BAHUEM, YKa3aHHbIMU B HACTOSIIEM U300pETEHHUEM, CIENYyeT
OTMETHTD, YTO HACTOAIIEE H300PETEHHE OTHOCHUTCS M K COEAUHEHUIO, ONPENCIIEHHOMY

C MOMOIIBI0 XUMHYECKOH (POPMYJIbI, M K COEAUHEHUIO, ONPEAEIEHHOMY C TOMOLIBIO



10

15

20

25

-173 -

XUMHUYECKOTO Ha3BaHUs, U NPEANOUYTUTENIbHO OTHOCUTCS K COEIMHEHHUIO,
ONpeAeIEHHOMY C MOMOIIbIO XUMHYECKOH (HOPMYyJIBI.

ITpumep 1: CuHTE3 pa3AUYHBIX COSMUHEHNN, HpeIIaraeMbIX B HACTOSIIEM

u3o0pereHuu
O0mue MeTONUKHU

Bce xumMuyeckue BemecTBa U paCTBOPUTENN NMPUOOPETaIN Y MOCTABIIUKOB
(Sigma Aldrich, Merck, Apollo Scientific u TCI Europe) u OHH SBISJTUCH YUCTBIMU
st ananusa. bymeranun npuobperanu y pupmsr OChem Inc., Des Plaines, IL, US.

3a MpOTEeKaHUEM PEaKIUN CIESAWIN C MOMOIIBI0 TOHKOCJIOWHON XpomaTorpaduu
U JUJIS1 5TOTO MCTIOJIB30BAJIM aJTFOMHUHUEBbIE IJIACTUHBI C TOKPBITUEM U3 CHIIMKATES
F,s4, Boimyckaromuecst Gupmoit Merck.

[Ipu mpoBeneHNU KOJOHOYHOHN XpoMmaTorpaduu B Ka4eCTBE HEMOABIIKHON (a3l
UCMoNb30Baiu cunukareisb 60, 70-230 mew, cooTBeTcTBYOMUM cTanaapty ASTM,
BbIyCKaromuiics pupmoit Merck.

TemnepaTypsl MIaBICHUS ONMPEAEISAIN C TOMOLIBI0O MUKPOCKOTA C
HarpeBaTenbHbIM cToukoM ThermoGalen Kofler.

Crextpst 'H- u ’C-SAMP cuumanu ¢ ucrnons3osannem Bruker Advance (200 u
50 MI'11 COOTBETCTBEHHO) M XUMHUUYECKUE CABUTU MPUBEIEHBI B YaCT./MJIH
OTHOCHUTEJIBHO MHKa OCTABIIErOCs PaCTBOPUTEJS U TETPAMETHIICUIIAHA,
UCIIOJB3YIOIErocs: B Ka4eCcTBe BHYTPEHHETO CTaHIapTa.

Macc-cnektpbl cHuManu Ha cnekrpomerpe Shimadzu (GC-17A; MS-QPS5S050A).
NHTEHCHUBHOCTD NMHKA YKa3aHa B MPOLEHTaX OT HHTEHCUBHOCTHU COJEPIKALIEeroCs B
CrieKkTpe HauboJjiee HHTEHCUBHOT'O CUTHAJA.

DJIeMEeHTHBIH aHAJIN3 MPOBOAUIN B BeHCkoM yHHBepcuTeTe B naboparopun Mag.
Johannes Theiner u Bce mpuBeIeHHbIE 3HAYEHUSI COOTBETCTBYIOT PACCYUTAHHBIM
3HayeHusMm +/-0,4%.

Otun-3-(byrunamuno)-4-penokcu-S-cynppamonndensoar (TEPS 1)

0 o

H,C” ™0 W

HsC A~ _NH
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K cycnensuu 5 mmoneii (1,82 r) 6ymeranuna B 3 mu EtOH B armocdepe aprona
nobasnsanu 11 mmoneii (0,8 ma) SOCl, u nepememnBanu B Tedenne Houu. [locie
3aBepuieHus npespamenus (cinequnu ¢ momoumbio TCX (TOHKOCTONWHAS
xpomarorpadus), Tonyos/EtOAc, 6+4) cMech HECKOJBKO pa3 3KcTparupoBanu 5%
pacrBopoM NaHCOj3, HachILIEHHBIM PaccoOJIOM U BOJOW. 3aTeM OpraHUYEeCKUM CIIOoN
CyIIMJIH HaJx O€3BOAHBIM CYyJb(ATOM HATPHSI U PACTBOPUTENb YAASIIH MIPU
NOHWKEHHOM JaBjeHnH. HeounImeHHbIH MPOaYKT MepeKPUCTAIIU30BbIBAIHN U3
sTaHoNa u moaydanu 1,67 r (85%) TEPS 1. 'H AMP (200 MI'y, xixopodopm-d) § 8,05-
7,92 (m, 1H), & 7,66-7,54 (m, 1H), & 7,45-7,25 (m, 2H), & 7,21-7,05 (m, 1H), & 7,00-
6,89 (m, 2H), & 4,96 (s, 2H), 6 4,40 (q, J=7,1 T'u, 2H), 6 4,03-3,45 (br s, 1H), 6 3,21-
3,01 (m, 2H), & 1,41 (t, J=7,1 T'u, 3H), 6 1,31-1,07 (m, 4H), 6 0,95-0,76 (m, 3H).

N-Bben3un-3-(0yrunamuno)-4-penokcu-S-cynbpamounndoenszamun (TEPS 2)

0O o
\\S/N H2
L\
o)

HsC_~_NH

3 mmous (1,09 r) BymeTtanuna pactBopsiin B 20 MJI AUXJIOpMETaHa U 00aBJISIH
3,38 mmous (0,65 r) EDC-HCI (N-3tun-N'-(3-1uMeTHIaMUHOTIPOTINII ) -
kapOonguumunruapoxiopun). Yepes S mun nodasnsnu 3,37 mmodns (0,52 r) HOBt (N-
TUAPOKCUOEH30TPHA30I) U PEAKLIMOHHYIO CMECh MePEeMEeIINBaId B TCUCHUE ele 5
MuH. 3atem nobapisinu 3 MMoust (328 Mki1) OeH3UJIaMHUHA U PEaKIIUOHHYIO CMECh
nepeMeInnBaIN MPU KOMHATHON TemIepaTtype B TedeHue Houu. [locie 3aBepiueHus
peaKkIuu CMeCh TPHIKIBI SKCTPArUPOBAIN STHUIALETATOM U 00bETUHEHHBIE
OpPraHUYECKHE CJIOU MPOMBIBAJIM paccoyioM u cymuinu Hag NaSOy4. 3aTtem
pPacTBOPHUTENb BbIMAPHUBAJIHU MMPH MOHUKEHHOM JaBJICHUU U HEOYUILIEHHBIN TPOAYKT
OYMINAJIH C MIOMOINBIO KOJIOHOYHOH XpomaTorpaduu (Tonyos/sTunanerar, 6+4) u c
IOMOIIBIO TepeKpHcTaLH3anuu u3 50% stanona. "H-SIMP (200 MI'n, xnopodopm-d):
8 7,55-7,45 (m, 2H), 6 7,40-7,20 (m, 7H), & 7,14-7,02 (m, 1H), § 6,96-6,80 (m, 3H), 6
5,09 (s, 2H), 6 4,59 (d, J=5,8 'y, 2H), & 3,07 (t, J=6,9 I'y, 2H), 6 1,49-1,30 (m, 2H),
1,23-1,01 (m, 2H), 6 0,79 (t, J=7,2 ', 3H).
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Metun-3-(bytunamuno)-S-(numeruicyiabpamonn)-4-penokcudensoar (TEPS 3)

CH,
0 o |
W /N\
HaC S~ “CHj
™~ \
O \O
(0]
HsC _~_NH

3 mmous (1,09 r) Bymeranuna pactsopsiau B S ma IM® (N,N-
numetuiapopmamun) u godasisum 9,9 mmons (1,37 r) K,CO; u 10 mmomneii (0,62 mun)
MeTuaioanaa. PeakiMOHHYIO CMeCh IepeMEeNIMBaI B TEUeHHE 5 4 U BbUIMBAJHU B
BOAY cO JbaoM. [lonydeHHbI 0cagoK OTQUIBTPOBBIBAIHN U HEOUHIIEHHBIH MPOIYKT
OUMIAIH C TTOMOIIBIK KONOHOUHOH xpomarorpaduu (Tonyon/stunanerar, 8+2). 'H-
SAMP (200 MTI'u, xnopodopm-d): 6 7,95 (d, J=1,9 T'u, 1H), & 7,57 (d, J=1,9 I'u, 1H),
7,34-7,22 (m, 2H), 6 7,06 (t, J=7,3 T'u, 1H), § 6,83 (d, J=7,9 ', 2H), & 3,94 (s, 3H), 6
3,69 (s, 1H), 6 3,10 (t, J=6,9 I'u, 2H), 6 2,79 (s, 6H), 1,52-1,35 (m, 2H), & 1,26-1,06
(m, 2H), 6 0,82 (t, J=7,2 'y, 3H).

3-(byrtunamuno)-5-(qumeruncynbdamon)-4-peHokcnbeH30HasT KUCIOTa

(TEPS 4)

0O 0 ?Ha
HO \\S\\/ N\CHS
o
0
RS Y

3 mmodns (1,09 r) Bymeranuna pactsopsiau B 20 MJI JUXJIOPMETAHA, 3aTEM
nobasnsun 3,38 mmouns (0,65 r) EDC-HCI. Uepes 5 mun nob6asusinu 3,37 mmouns (0,52
r) HOBt u peakiuOHHYIO CMeCh MepeMeIInBall B TeUeHHUE 5 MUH. 3aTeM 100aBIsAIn
3,01 mmons (274 MKJ) aHMJIMHA B PEAKIIMOHHYIO CMECh IePEeMEeIINBaIHN PU
KOMHaTHOW TeMIepaType B T€UeHHEe HOUHU. 3aTeM CMeCh SKCTparupoBaiu
3TUJIALIETaTOM U MPOMBIBaIU HackimeHHbIM pacTBopoM NaHCO3 u cymunu Han

Na,SO4. PacTBOpuTENh BRINAPUBAJIH MPU MOHUKEHHOM JaBJICHUHU U HEOUUILEHHBIN
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npoayKT nepekpucranau3ossiaiu u3 EtOH u nonyuanu 3-(0ytunamuno)-4-peHokcu-
N-dpenunn-5-cynspamonndensamun. 0,3 mmons (0,265 r) 3-(byrunamuno)-4-peHokcu-
N-¢penun-5-cynpdpamonndenzamuaa pacTopsuia B 4 My metanosia u 2 ma TT' @
(terparunpodypan). 3arem nobasisiau 2 mu 1M pacteopa LiOH u cmech
nepeMelInBaJIu IPU KOMHATHONW TeMIepaType 10 3aBepIICHUs PEeaKIUH.
Peakuuonnyro cmech noakucisiau 2M pactBopom HCI u Tpuskabl SkCcTparupoBaiu
stunaneraroM. OObeTUHEHHBIE OPTAHUYECKHE CJIOU MPOMBIBAIIH PACCOJIOM H CYIIHIIH
rax Na,SO,. 3aTeM pacTBOPHTENb BHIMAPHBAIN [IPH MOHIKEHHOM naBienun. H-SIMP
(200 MTI'u, xnopodopm-d): & 8,05 (d, J=2,0 I'u, 1H), & 7,63 (d, J=2,0 I'u, 1H), & 7,37-
7,24 (m, 2H), 6 7,07 (t, J=7,3 T'u, 1H), 6 6,91-6,79 (m, 2H), 6 3,13 (t, J=6,9 'y, 2H),
62,81 (s, 6H), 6 1,53-1,37 (m, 2H), 6 1,29-1,08 (m, 2H), 6 0,83 (t, J=7,2 'y, 3H).

3-(byTunamuno)-5-(xnopmerun)-2-penokcudenszoncynbponamun (TEPS 76)

O\\s _NH,
Cl \‘O

0
HsC _~_NH

1 mmonb (0,35 r) 3-(byTunamuno)-5-(rugpoKkCUMeTHN)-2-
denokcubenszoncynsponamuna (Toellner K et al., Annals of Neurology (2014), 75(4),
550-562) pactBopsinu B 5 Myl THOHUIXJopuaa u Harpesaau npu 80°C B TedeHue 3 4.
TUOHUIXTOPUA BBHIMAPUBAIH MPU MOHHUKEHHOM JaBJICHUH U BEIIECTBO CYLINJIHU B
Bakyyme B TedueHue | 4. [IpoyKT ounInanu ¢ moMoIbio nepekpucramauzanun uz 70%
MeOH u nonyuanu 0,34 r KOpHYHEBBIX KPUCTAIIOB (BbIxOT 92%). "H SIMP (200
MTI'u, xnopodopm-d) 6 7,43-7,27 (m, 3H), 6 7,08 (t, J=7,3 'y, 1H), 6 7,02-6,79 (m,
3H), 6 4,88 (s, 2H) & 4,57 (s, 2H), 6 3,07 (t, J=6,9 I'y, 2H), 6 1,54-1,33 (m, 2H), &
1,28-1,08 (m, 2H), 6 0,83, J=7,1 T'u (t, 3H). MC (macc-cnekTpomerpusi) m/z: 368/370
M".
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3-(byrunamuno)-2-dpenokcu-5-[(2,2,2-rpupTOop3TUIAMUHO)METHUI |-

6enzoncynsponamun (TEPS 5)

-
\3

A
BN 2
Al/\H/\EJ: s
F
O

HsCu _~_NH

Obmast meToguka A:

1 mmonb (369 mr) 3-(bytunamuno)-5-(xnopmerun)-2-peHoKCHOeH30I-
cynabponamuna (TEPS 76) pactopsinu B 3 ma numerundopmamuna (JMP). K cmecu
nobasnsn 2 mmons (157 mxi) 2,2,2-1pudTOp3THIAMUHA U CMECh IEPEMELTUBAIH NIPH
KOMHATHOH TeMrepaType B TeueHue Houu. Ilocne 3apepuieHnst peakny, NPOTeKaHNe
KOTOPOH MPOBEPSIIIN C MOMOLIBbIO TOHKOCIOHHON XpomaTorpaduu, ;KUAKHE BEIIECTBA
BBINTAPHUBAJIN MPH MOHMKEHHOM JAaBJICHUU U MOJy4YaId Oeblii HEOUHINEHHbIH MPOAYKT.
DTOT HEOUYUINEHHBIN NPOAYKT OUHINAIH C MOMOIIBI KOJOHOYHOH XpoMarorpaduu
(aTunauerat/merponelinbiii 3dup, 6+4) u nepexkpucrainnusanuu u3 70% MeOH u
nonyuanu 130 Mr Gesnsix kpucTamios (Bexon 30%). 'H AMP (200 MI'n, meranon-d,)
8 7,34-7,18 (m, 3H), 6 7,09-6,96 (m, 2H), 6 6,94-6,83 (m, 2H), 6 3,90 (s, 2H), & 3,29-
3,17 (m, 2H), & 3,09 (t, J=6,8 'y, 2H), 6 1,49-1,32 (m, 2H), & 1,26-1,06 (m, 2H),
0,81 (t,J=7,2 Ty, 3H). MC m/z: 431 M".

3-(bytunamuno)-5-(mopdonunomern)-2-penokcudenzoncynbdponamun (TEPS 6)

0\\ _NH,

o

HsC _~_NH

TEPS 6 nmony4anu B COOTBETCTBHU ¢ O0IIeH MeTOAUKON A, HO BMeCTO 2,2,2-
TpudTopaTUNAMIHA 100aBIAIU 2 M MopdonnHa. HeounmeHHbIH NPOaYKT OYHINATN
C MMOMOIIBIO KOJIOHOYHOM XpomaTorpaduu (3Tunauerat/merpoieinsiii 3¢up, 1+1) u
nepexkpuctaumsanuu u3 EtOH u nonyuanu 130 mr 6exeBbpIX KpUCTAJUIOB (BBIXON

31%). 'H SIMP (200 MT 1, xnopodopm-d) § 7,38-7,23 (m, 3H), § 7,20-6,80 (m, 4H), &
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5,10 (s, 2H), & 3,98-3,66 (m, SH), 6 3,54 (s, 2H), 6 3,16-2,98 (m, 2H), § 2,77-2,36 (m,
4H), 6 1,52-1,30 (m, 2H), 6 1,27-1,08 (m, 2H), 6 0,82 (t, J=7,1 I'u, 3H). MC m/z: 419
M+

3-(byrunamuno)-5-(1H-umMmnnazon-2-uncynbpaHuameTnn)-2-

5 denokcudensoncynbponamun (TEPS 7)

N
0
</\ A _NH,

I\
HaC A~ _NH

TEPS 7 nony4anu B COOTBETCTBUU C 00Mell METOOUKONW A, HO BMeCTO 2,2,2-
TpudTopaTUnamuHa nodasisau 1 mmonas (100 mMr) 2-mepkanTonmMuaaszonia u
PEaKMOHHYI CMECh NIepEMEIINBAIN B TeueHue 2 nHel. HeounnenHelii npoayKT

10 OYMINAJIH C MIOMOINBI KOJOHOYHOH XpomaTorpaduu (3Tunanerat/neTpoaeiHbli
sup/Tpustunamun, 6+3+1) u nepexkpucrannuzanuu u3 70% EtOH u nmonyyanu 0,22 r
Genbix KpucTamios (Bbixox 51%). "H SIMP (200 MI'n, xnopodopm-d) & 7,36-7,21 (m,
2H), 6 7,14 (s, 2H), & 7,10-6,96 (m, 2H), & 6,94-6,80 (m, 2H), 6 6,63 (d, J=2,0 I'Ly,
1H), 6 4,17 (s, 2H), 6 2,95 (t, J=6,8 ', 2H), & 1,42-1,26 (m, 2H), 6 1,22-1,02 (m,

15  2H), § 0,80 (t, J=7,2 Ty, 3H). MC m/z: 432 M".

3-(byTunamuno)-2-peHokcu-5-(mupuMuInH-2-uacyabpaHuIMETHI )-

6enzoncynbponamun (TEPS 8)
N o
~ _NH
N S
HaC A~ _NH

TEPS 8 nmonydanu B COOTBETCTBHU ¢ 00IIelH MeTOTUKOH A, HO BMeCTO 2,2,2-
20 TpudTopaTUnamMuHa nodasisanu 1 mmonb (112 mMr) 2-mepKanTONUPUMHUANHA.

HeounmeHHbIH NPOAYKT OYHUIIATIN C TIOMOIIBIO KOJIOHOYHON XpoMaTtorpadpuu
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(aTunanerat/merponelinbiii 3dup, 7+3) u nepexkpuctainnusanuu u3 70% MeOH u
nonyuanu 210 Mr Genbix KpucTamios (Boixox 47%). "H SIMP (200 MTI'n, xnopodopm-
d) 68,55 (d, J=4,8 'y, 2H), 6 7,38 (d, J=1,8 ', 1H), 6 7,35-7,23 (m, 2H), & 7,18-6,83
(m, 5H), 6 4,90 (s, 2H), & 4,41 (s, 2H), 6 3,80 (t, J=5,3 T'u, 1H), 6 3,17-2,91 (m, 2H),
8 1,49-1,31 (m, 2H), & 1,26-1,05 (m, 2H), § 0,81 (t, J=7,1 'y, 3H). MC m/z: 444 M",
3-(bytunamuno)-5-[(1-meTunumMugazon-2-un)cyabGaHunameTn|-2-

denokcudensoncynbponamun (TEPS 9)

_CH,
N 0
L M
N/ [
HaC A~ _NH

TEPS 9 nonydanu B COOTBETCTBHU ¢ O0IIEH MEeTOAUKON A, HO BMeCTO 2,2,2-
TpudTopaTUnamuHa nodasusanu 1 mmonas (114 mr) 2-mepkanrto-1-MmeTunumMuaasona.
HeounimeHHbIH NPOAYKT OYUIIATIN C TOMOLIBIO KOJOHOYHON XpomaTorpadpuu
(aTunanerat/merponelHblil 3pup/TpusTuUnamMun, 6+3+1) U nepekpucTaIIU3ALMUA U3
70% MeOH u mosnyuanu 180 mr Gensix kpucTamnos (Beixon 40%). 'H SAMP (200
MI'n, xnopodopm-d) 6 7,33-7,08 (m, SH), 6 7,07-6,91(m, 3H), 6 6,81 (d, J=7,7 ',
2H), § 6,65 (d, J=1,7 I'y, 1H), & 4,75,(t, J=5,7 T'u, 1H), 6 4,17 (s, 2H), 6 3,43 (s, 3H),
6 2,98-2,81 (m, 2H), 6 2,98-2,81 (m, 2H), 6 1,17-0,99 (m, 2H), 6 0,77 (t, J=7,1 T'y,
3H). MC m/z: 446 M.

3-(bytunamuno)-5-(1-runpokcu-1-meTundTui)-2-geHokcubeH30JCY b OHAMU T
(TEPS 10)

H,C CH, O

i W
HO | 0
W ~0

HC N AL

K pactBopy 4 mmonei metun-3-(0yTunamMuno)-4-peHokcu-5-

cyabdamoundenzoara (WO 2013/087090) B 10 ma cyxoro TT'® nobapnsnu 15 mn



10

15

20

25

- 180 -

pactBopa Merunmarauitopomuzna (1,4 M B TI'®) u cmech nepeMeminBaiy npu
KOMHATHOU Temnepatype. Uepes npomexxyTku BpeMeHnu, paubie 30 MuH, 5 pas
nobaBnsny euie 1no 3 mMia pactsopa Meruiamarauitbpomuna (1,4 M B TI'®@). ITocne
nepeMeIlBaHusl B TEUEHHUE BCETO 3 U peaKIUI0 OCTaHABIUBAIU 5% BOJIHBIM
pacrBopom NH,Cl, 4To mpuBOAMIIO K OCAXACHHUIO OEJIOro TBEPAOro BEIECTBA. 3aTeM
CMECh 3KCTParupoOBaJIU 3TUIALETATOM U JBaKAbl IPOMBIBAJIHU BOAON U OAUH pa3
pacconom. Opranundeckuii cioit cymunu Haa Na;SO4 1 KOHIIEHTPUPOBAIHU MPU
MOHU)XKEHHOM JaByeHuH. [lonyueHHBII HEOUNILIEeHHbIH TPOAYKT OYUINAIU C TOMOIIBIO
kKoJoHO4YHOH xpoMmarorpaduu (EtOAc/merponetinsiii 3¢up, 1+1) u
nepexpuctammuzauuu u3 70% EtOH u nonyyanu 1,06 r KOpu4HEBOTO TBEPAOTO
BemecTsa (Berxon 70%). 'H AMP (200 MI'n, xnopodopm-d) § 7,40-7,21 (m, 3H), CH
(apomatuueckwuii),6 7,17-6,99 (m, 2H), 6 6,99-6,83 (m, 2H), 6 5,07 (s, 2H), 6 3,78 (t,
J=5,1Tn, 1H), 6 3,16-2,97 (m, 2H), 6 2,33 (s, 1H), 6 1,57(s, 6H), & 1,49-1,32 (m,
2H), § 1,29-1,10 (m, 2H), § 0,81 (t, J=7,1 T, 3H). MC m/z: 378 M.

3-(byTunamuno)-5-u3onponunui-2-penokcudensoncynpdponamun (TEPS 11)

CH
2 O\\S _NH,
H,C %
0
HyC A _NH

0,5 mmonst TEPS 10 pacTBopsiniu B 5 MJI THOHHJIXJIOPUIA U CMECH MEPEMEINBAU
B TeueHue | gHsA. [Tocie 3aBeplueHus peakUuy TUOHHMJIXJOPHU BbIIIAPUBAJIHU MPH
NOHWKEHHOM JaBjeHuH. [1ony4eHHBIH HEOUYNLIIEHHBIH NPOAYKT OUHINAIH C ITOMOIIBIO
KOJIOHOYHOH xpoMartorpaduu (3Tunaunerat/merponeiinsiii 3¢gup, 1+1) u
nepekpuctaumzanuu u3 70% EtOH u mony4anu 120 Mr GexxeBoro TBepaoro
BemecTBa (Berxon 67%). 'H AMP (200 MI'n, xnopodopm-d) § 7,44-7,27 (m, 3H), &
7,12-6,90 (m, 4H), & 5,39 (s, 1H), 6 5,23-5,10 (m, 1H), 6 4,89 (s, 2H), 6 3,78 (t, J=5,3
I'm, 1H), & 3,16-3,00 (m, 2H), 6 2,17 (s, 3H), 6 1,51-1,35 (m, 2H), 6 1,24-1,11 (m,
2H), § 0,83 (t, J=7,2 T'u, 3H). MC m/z: 360 M".

3-(byrunamuno)-5-[(4-runpokcu-4-pennn-1-nunepunun)mernn|-2-

denoxcubensoncynsponamun (TEPS 12)
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'C:{\S,NH2
\Y
N %
HO ?

TEPS 12 nony4anu B COOTBETCTBHU C 00Iel MeTOAUKOM A, HO BMecTO 2,2,2-
tpudTopsTUnamuHa nodasusnu 1,2 mmons (213 mr) 4-ruapokcu-4-peHunnunepuanHa
U CMECh NTePEeMEIINBAJIN NP KOMHATHON TeMIlepaType B TeUeHUe 2 AHEH.
HeounmeHHbIH NPOAYKT OYUIIAIN C TOMOIIBIO KOJIOHOYHON XpoMaTrorpadpun
(EtOAc/merponeitnbiii a¢up, 1+1) u nepekpuctannusanuu u3z 70% MeOH u nonydanu
210 mr Genbix kpucTannios (Beixox 41%). "H AMP (200 MTI'u, xnopodopm-d) & 7,64-
7,46 (m, 2H), & 7,41-7,25 (m, 6H), & 7,16-6,85 (m, 4H), & 4,95 (s, 2H), 6 5,21-4,72
(m, 1H), 6 3,57 (s, 2H), 6=3,20-2,99 (m, 2H), 6 2,97-2,72 (m, 2H), 6 2,53 (t, J=10,8
I'nm, 2H), & 2,32-2,02 (m, 2H), 6 1,88-1,61 (m, 3H), 6 1,51-1,32 (m, 2H), 6 1,28-1,12
(m, 2H), § 0,83 (t, J= 7,1 T, 3H). MC m/z: 510 M.

3-(byTunamuno)-5-[(HuaHOMeTHIIAMUHO )MeTH I |-2-peHokcuOeH3oncyappoHaMua

(TEPS 13)

0
NG~ SN Y
0
HaC_~_NH

TEPS 13 nmony4anu B COOTBETCTBHUU C O0IIe MeTOAUKONW A, HO BMecTO 2,2,2-
TpudTopsTUnamuna nodasusnu 1,2 mmons (167 mki) rpustunamuna u 1,2 mmoust (71
MKJI) aMUHOALETOHUTpUIA. HeounIneHHbIH MPOAYKT OYHINAIN C TOMOILIBIO
KosoHO4YHOH xpomartorpaduu (EtOAc /merponeiinsiii 3¢gup, 1+1) u
nepexkpuctaumsanuu u3 70% EtOH u nonyvyanu 180 mr Gexesoro
nopomkooGpasHoro Bemectsa (Beixox 46%). 'H AMP (200 MI'n, xiaopodopm-d) &
7,40-7,22 (m, 3H), & 7,16-6,85 (m, 4H), & 5,02 (s, 2H), 6 3,91 (s, 2H), 6 3,88-3,78 (m,
1H), 6 3,60 (s, 2H), & 3,20-3,00 (m, 2H), § 2,99-2,83 (d, 1H), & 1,49-1,34 (m, 2H), &
1,26-1,12 (m, 2H), § 0,90-0,74 (m, 3H). MC m/z: 388 M.
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3-(byrunamuno)-2-dpenoxcu-5-[(4-penun-3,6-nuruapo-2H-nmupunun-1-
un)metu |6enzoncynbponamun (TEPS 14)

O{\ /N H,

S
B 0
O

HsCu A~ _NH

TEPS 14 nony4anu B COOTBETCTBHUU C 00IIel MeTOAUKOM A, HO BMecTO 2,2,2-
tpudTopsTUnamuHa nodasisau 1,2 5kB. 4-pennn-1,2,3,6-reTparugponupuIHHa.
Ilony4eHHBIN HEOUNIIEHHBIN NPOAYKT OYHUINAIN C MOMOIIBIO KOJOHOYHOHN
xpomarorpaduu (3Tunauerat/merponeiinsiii 3¢up, 3+7) u nonyuanu 110 mr TEPS 14
(Bbix0x 29,3%). 'H AMP (200 MI'n, xnopodopm-d) § 7,54-7,21 (m, 9H), § 7,07 (4,
J=7,5 T, 1H), 6 7,00-6,83 (m, 2H),6 6,07 (s, 1H), 6 5,06 (s, 2H), 6 4,00-3,72 (m,
3H), 6 3,50-3,28 (m, 2H), & 3,17-3,03 (m, 2H), & 3,00-2,80 (m, 2H), & 2,80-2,56 (m,
2H), 6 1,54-1,32 (m, 2H), 6 1,28-1,06 (m, 2H), 6 0,81 (t, J=7,1 I'u, 3H). MC m/z: 491
M.

N'-[3-(byTtunamuno)-2-peHokcu-5-[(2-TueHNIMETHIaMUHO )MeTHI | P eHm ] -

cynbponmn-N,N-numerunpopmamuauarunopoxiopun (TEPS 15)

HC C'{\S _N
— N W
H o
T X
0]

HsC _~_NH

CH

] 3
Ny N\
“RNCH,

3-(byTunamuuo)-2-peHokcu-5-[ (2-THEHUIMETUIIAMUHO )METHU I |-
OeH30JICy b OHAMU TTOJIYYaJId B COOTBETCTBHH C 00IIeH METOOUKON A, HO BMECTO
aHunuea nobasysiu 1 mmouss (104 M) 2- Tuopenmernnammuna. HeounmeHHbIi
IPOAYKT OYUINANIH C TOMOIIBI0 KOJIOHOYHOH XpomaTorpaduu
(aTunauerat/merponeinbiil d3¢up, 1+1) u nepexpucramnuszannu u3 70% EtOH, u
nony4anu 0,23 r 6exeBbIx Kpuctamuios (Beixon 52%). 0,22 mmomns (0,100 r) 3 -

(byrunamuno)-2-dpenokcu-5-[(2-TueHUIMETUIIAMUHO )MeTUI |OeH30cyIbpoHAMH A
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pactBopsutu B 5 mut cyxoro TT'® u nobasnsinu 0,48 mmounst (0,068 mi) IM®P-/IMA
(N,N-gumernnaueramun). PeakIuOHHYIO CMECh MepeMeInBalii B TeUEeHUE HOUYH U
OYHIIAJH C TOMOLIBIO KOJIOHOUYHOH XxpomaTorpadun (dTujanerar). 3aTeM MoJiyd eHHOe
KOPHUYHEBOE TBEPOE BEUECTBO pacTBOpsiiu B cyxoM TI'® u nobasnsnu 3 mu 1M
pactBopa HCI B nustunosom sdupe. Ocangusumyrocs conb ¢ HCl ordunbrpoBbiBanu u
nony4anu GexeBbie KpUCTAIIBI (BbIx0A 37,5%). 'H AMP (200 MI'n, xnopodopm-d) &
10,36 (s, 1H), & 7,91 (s, 1H), 6 7,49 (d, J=11,9 I'u, 3H), & 7,37-7,20 (m, 3H), 6 7,11-
6,70 (m, 4H), & 4,30 (s, 2H), 6 4,10 (s, 2H), 6 3,74 (t, J=6,6 T'u, 1H), 6 3,13 (s, 2H), &
2,70 (d, J=43,2 T'u, 6H), 6 2,00-1,70 (m, 1H), 6 1,47-1,25 (m, 2H), 6 1,23-1,00 (m,
2H), 6 0,76 (t, J=6,9 ', 3H).
Metun-3-(0yTuinaMuHo)-5-[2-(AUMEeTHIAMHUHO )3 TUIICY Ib( amMorn | -4-

denoxcubenzoar (TEPS 16)

O o H
o, \\S\\/N\/\’}'/C Hs
CHj
O
HiC A~ _NH

0,19 mmons (0,087 r) Metun-3-(0yrunamuno)-4-peHokcu-5-
cynbdamonnbdenzoara (WO 2013/087090) pacrBopsinu B 5 ma JIM® u nobasnsnu 1,3
mMmods (0,188 r) 2-gumerunamunostunxjgopun-HCI u 2,2 mmons (0,304 r) K,COs.
Peakunonnywo cmech nepememuBany npu 40°C B TeueHue 2 nHel U MOJYUEHHBIH
HEOYHULIEHHBIH MPOAYKT OUHINAJIH C MOMOILIbI KOJOHOYHOHN XpomaTorpaduu
(aTUnaueTat/meTpoaedHbli 3¢up/TpusTHIaMuH, 3+6,5+0,5) u nonyvanu Oenoe
nopoImkooGpasHoe BemecTBo (Bbxon 39,6%). "H SIMP (200 MTI'n, xnopodopm-d) &
7,95 (d, J=1,8 T'y, 1H), 6 7,67-7,53 (m, 1H), 6 7,29 (t, J=7,7 I'u, 2H), 6 7,06 (t, J=7,3
I'm, 1H), & 6,88 (d, J=7,8 I'y, 2H), & 3,93 (s, 3H), & 3,88 (s, 1H), 6 3,26-3,07 (m, 2H),
6 3,05-2,90 (m, 2H), 6 2,44-2,29 (m, 2H), 6 2,16 (s, 6H ), 6 1,51-1,35 (m, 2H), 6 1,21-
1,05 (m, 2H), § 0,81 (t, J=7,1 ', 3H). MC m/z: 449 M.

Metun-3-(0yTunaMuno)-5-[2-(AuMeTHIAMHUHO )3 TUIICY Ib( amorn |-4-

denoxcudenzoar (TEPS 17)
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o CHy
o
HsC_~_NH

TEPS 16 pactBopsiiu B cyxoMm TI'® u nodasnsnu 3 mun 1M pacrsopa HCI B
ausTuioBoM >¢upe. Ocagusiyrocs coib ¢ HCl ordpunpTpoBriBanu u nonyyanu 6eoe
nopomkooGpasHoe BemecTso (Bbixon 92,5%). "H SIMP (200 MTI'n, xnopodopm-d) &
11,28 (s, 1H), 6 7,88 (s, 1H), 6 7,56 (s, 1H), 6 7,33-7,19 (m, 3H), 6 7,02 (t, J=8,1 I'u,
2H), 6 3,93 (s, 3H), 6 3,31 (d, J=22,4 'y, 4H), 6 3,09 (t, J=6,8 'y, 2H), 6 2,83 (s, 6H),
6 1,52-1,32 (m, 2H), 6 1,28-1,07 (m, 2H), & 0,81 (t, J=7,1 I'u, 3H).

5-(ArununomeTun)-3-(0yTunamMuno)-N-[2-(AUMETHIAMHHO )3 THI | -2~

denoxcubensoncynsponamun (TEPS 18)

0O H
@\ AN
N W |
H @]

CHj,
0

HeC A~ ANH

0,5 mmons (0,213 r) 5-(ArununomeTunn )-3-(0yTUIaMUHO)-2-
denokcubenszoncynsponamuna (Lykke K et al., British Journal of Pharmacology
(2015), 172(18), 4469-4480) pactBopsinu B S mi IM®P u nobasnsimu 2 mmoust (0,288
r) 2-numerminaMmuaodTHIXI0pua-HCl 1 2 mmouns (0,278 r) K,CO3. Peakuuonnyro
cMmech nepememuBanu npu 40°C B TeueHHE HOYU U MOJYUYEHHBIH HEOUHUICHHBIN
NPOAYKT OYUINAJH C TOMOLIBIO KOJIOHOYHOH XpomaTorpaduu
(3Tunauerat/meTponedHbIi 3¢ up/TpudsTHIAMUH, 3+6,5+0,5) 1 monxydanu KOpUUIHEBOE
TBepaOe BemecTBO (Bbixox 38,3%). 'H SAMP (200 MI'n, xnopodopm-d) § 7,42-7,09
(m, 6H), 6 7,08-6,84 (m, 4H), 6 6,83-6,58 (m, 3H), 6 5,33 (s, 1H), & 4,33 (s, 2H), 6
3,83 (t, J=5,3 I'y, 1H), & 3,13-3,00 (m, 2H), § 2,99-2,87 (m, 2H), 6 2,38-2,27 (m, 2H),
82,17 (s, 6H), 6 1,41-1,27 (m, 2H), 6 1,19-1,03 (m, 2H), 6 0,79 (t, J=7,1 I'u, 3H). MC
m/z: 496 M.
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3-(byTunamuno)-5-(srokcumernin)-2-penokcudensoncynpponamun (TEPS 19)

0
HsC” 07 N NN
X ~o0
l P

0,27 mmons (100 mr) TEPS 76 pacTBopsiin B aueroHuTpuie u gnodasnsiu 0,44
MMOJIs (34 MKJT) 5TOKCHIAa HAaTpusi. PEaKIIMOHHYIO CMEeCh epEeMeInBaIu MPU
KOMHATHOW TeMIepaType B Te4eHue HO4YHU U 3aTteM nodasisinu eme 0,15 mmons (12
MKJI) 3TOKCcuaa HaTpus. [locie 3aBepuieHus peakunu 1o0asisaan 5% BOIHBIA pacTBOP
NaHCOj3 u cmech skcTparupoBanu 3tunaneratoM. OO0beIUHEHHbIE OPraHUYeCKUe
CJIOM MPOMBIBANU paccoyioM, cymunau Hag Na; SOy U KOHLEHTPUPOBAIH NPU
MOHUKEHHOM AaBjieHUU. [1onydeHHbI HEOUUIEHHBIH NPOAYKT OUYHMIIAIHN C MTOMOLIBIO
nepexpuctamnuzauuu u3 EtOH u nonyyanu 38 Mr KOpuuHEBOro TBEpPAOIro BellleCTBa
(Bbix0x 22,7%). "H SAIMP (200 MI'1t, xtopodopm-d) & 7,39-7,23 (m, 3H), & 7,20-6,80
(m, 4H), 6 4,92 (s, 2H), 6 4,49 (s, 2H), & 3,59 (q, J=7,0 ', 2H), 6 3,05 (t, J=7,0 ',
2H), 6 1,52-1,33 (m, 2H), 6 1,27 (t, J=7,0 'y, 3H), 6 1,23-1,05 (m, 2H), 6 0,81 (t,
J=6,8 Ty, 3H). MC m/z: 378 M".

3-(bytunamuno)-2-dpenokcu-5-(penokcumerunn)oensoncyabonamun (TEPS 20)

O
O\ \\S/N e
O W

o]
O

HyC A~ _NH

0,64 mmons (60 mr) @enona pacrBopsnu B 5 mu IM® u B TeueHue 15 muH
tpems nopuusimMu 0,54 mmodns (200 mr) TEPS 76 nobasnsiin. PeakiinOHHYIO CMeCh
nepeMeInnBaIN MPU KOMHATHOH TemIepaTtype B TedeHue Houu. [locie 3aBepeHus
peakuuu nodasnsn 5% BoaHblil pactBop NaHCO3; u cMech TpHIKIBI 3KCTPArHPOBAIN
stunaneratoM. OObeANHEHHbIE OPTAHNYECKHE CJION IPOMBIBAIH PACCOJIOM, CYLINUIN

Hax NaySO4 1 KOHIIEHTPUPOBAJIU NPU NOHUXKEHHOM JaBieHuu. [lonydeHHbIH
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HEOYHUILIEHHBIH NPOAYKT OUMINAJIH C TOMOLIBIO KOJOHOUYHOHN XpomaTorpadpuu
(a3Tunauerat/merponelnslii 3¢up, 3+7) u nonyuanu 43 mr TEPS 20 (Beixox 15,6%).
'H AMP (200 MI'n, xnopodopm-d) § 7,62-7,20 (m, 6H), § 7,19-6,83 (m, 6H), § 5,04
(s, 2H), 6 4,94 (s, 2H), & 3,04 (t, J=6,8 T'u, 2H), 6 1,53-1,30 (m, 2H), 6 1,29-1,01 (m,
2H), § 0,81 (t, J=6,0 T'y, 3H). MC m/z: 426 M.
3-(bytunamuno)-2-dpenokcu-5-(4-penun-3,6-nuruapo-2H-nupunun-1-

kapOonmn)oensoncynbponamun (TEPS 21)

1 mmonb (364 mr) bymerannna u 1,1 mmons (179 mr) K/IU nobasnsnu k cyxomy
TI'®. [Tocne obpa3zoBaHus Mpo3pavHoOro pactBopa nodasnsutu 1,3 mmous (200 mr) 4-
benun-1,2,3,6-TeTparuIponupUANHA U PEAKIIUOHHYIO CMECh MEePEMEIINBAIH MIPU
KOMHATHOW TeMIepaType B TeueHue Houu. [locne 3aBepuieHus peakuuu 100aBisIn
5% Boaubiil pactBop NaHCO3 u cMech TpUAKIbI 3KCTPArupoBalu 3TUIALETATOM.
OO0benuHeHHbIE OPraHNYeCKUe CION MPOMBIBAIM paccojiom, cymunu Hag Nay; SOy u
KOHILIEHTPUPOBAJHU NPU NOHUKEHHOM JaBjeHuu. I[lonydeHHbIH HEeOUNIeHHBI
NpOAYKT nepekpuctanau3osbiBaiu u3 EtOH u nonyudanu 294 mr 6enoro
nopomkooGpasHoro Bemectsa (Bbxox 58%). 'H SIMP (200 MI'w, xiaopodopm-d) &
7,59-7,21 (m, 8H), & 7,20-6,79 (m, 4H), & 6,39-5,78 (m, 1H), & 5,16 (s, 2H), 6 4,47-
4,07 (m, 2H), 6 4,02-3,61 (m, 2H), 6 3,05 (t, J=6,8 I'u, 2H), & 2,63 (s-br, 2H), & 1,52-
1,29 (m, 2H), § 1,29-1,03 (m, 2H), § 0,80 (t, J=7,1 'y, 3H). MC m/z: 505 M".
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3-(bytunamuno)-5-[2-[2-[2-(2-MeTOKCHU3TOKCH )3 TOKCH |3TOKCH |3 TOKCUMETHU | -2 -
denoxcubensoncynsponamun (TEPS 22)

0\\ NH,

H30\0 /\/0\/\0 /\/0\/\0 3\\0
O
HyC _~_NH

0,27 mmomns (100 mr) TEPS 76 pactBopsiinu B 3 mu cyxoro TI'®, 3aTem
nobasnsin 22 mr NaH u 63 mka terpasTunenrnukois. Ilocne 3aBepmeHus peaknu
nobasnsin 5% BoxaHbii pactBop NaHCO; u cMech TPpHIKIBI 3KCTPArupoBaiu
stunaneratoM. O6beANHEHHbIE OPTAHNYECKHIE CJION IPOMBIBAIN PACCOJIOM, CYLINIIN
Hal Na;SO4 1 KOHIIEHTPUPOBAIU NPU MOHUXKEHHOM faBieHuu. IlonyueHHbIN
HEOYHUILIEHHBIH NPOAYKT OUHINAJIH C MOMOIIbIO KOJOHOYHOHN XpomaTorpadpuu
(stunanerat/merponeiiusii 5up, 3+7) u nonyuanu 40 mr TEPS 22 (8eixon 27%). 'H
SAMP (200 MTI'n, xnopopopm-d) & 7,28-7,14 (m, 3H), & 7,06-6,73 (m, 4H), 6 5,19 (s,
2H), 6 4,46 (s, 2H), & 3,86-3,39 (m, 14H), & 3,27 (m, 2H), 6 2,97 (t, J=6,8 I'y, 2H), &
1,54-0,97 (m, 7H), & 0,74(t, J=7,2 T', 3H). MC m/z: 540 M".

3-(byTunamuno)-4-dpenokcu-5-cynbpamonn-N-(2,2,2-rpudropatun)denzamun

(TEPS 23)
0
. F ({\S/NHZ
N NN
\i/\H | S
S \O

HiC N A

K pactBopy 1 mmouns (364 mr) Oymeranuna B 5 mu cyxoro TT'® nobasmsnu 1,2
mmouist (194 mr) 1,1-kapbornunguumunasona (KJAM) u cMech mepeMeinBaiu B
teueHue 2 4. [locne Toro, kak mo nanHbiM TCX B cmecu Oouble HE copepIKacs
Oymeranna, nodasysiiu 2 mmous (157 Mka) TpudTopsTUIAMIHA B CMECh
nepeMeInnBaIi NPU KOMHATHOH TemIiepaTtype B TedeHue Houu. [locie 3aBepmeHus

peakuuu cMech BbimuBaiu B 20 Ma 5% pactsopa NaHCO3 u sxkcTparuposanu
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STHJIALEeTaToM. 3aTeM opranudeckyro ¢asy cymuiau Hag Na; SOy u pacTBOpUTEND
YAAJIAInu IPpU NOHUXKCHHOM NABJICHHUU. 3arem HeO‘{I/IH_[eHHbeI NpOAYKT O4HUIIAJIU C
noMoubio nepexkpucrauiuzaunu u3 EtOH u nonyyanu 159 mr 6enoro
MopoIKooGpasHoro BemecTsa (Bbixon 36%). 'H AMP (200 MI'u, metanon-ds) § 7,73
(d, J=2,1Tu, 1H), 7,44 (d, J=2,1 T'u, 1H), 7,38-7,20 (m, 2H), 7,14-6,98 (m, 1H), 6,98-
6,86 (m, 2H), 4,10 (q, J=9,3 I'u, 2H), 3,13 (t, J=6,8 I', 2H), 1,56-1,34 (m, 2H), 1,30-
1,03 (m, 3H), 0,82 (t, J=7,2 T, 3H). MC m/z: 445 M".

4-Mopdonuno-3-HuTpo-5-cynbpamonndensoiinas kucnora (TEPS 24)

O
O\\S/N H,

HO >

1 mmonb (280 mr) 4-Xnop-3-HUTpOo-S-cyabpaMonOeH30HHON KHUCIOTHI
pacTBOpsUTH B 2 MuT MOpP(OJIMHA U TIEpeMEIUBAH MIPH KUTISTYSHUU C OOpaTHBIM
XOJIOAMJIBHUKOM B TeueHue Houn. [locie 3aBepiieHust peakiiuu HeOUN e HHbIN
NPOAYKT OUMIIAJU C MOMOLIBIO MEPEKPUCTAIIINZALUM U3 BOABI U NOJyYadu 222 mr
JKENTHIX KPHCTAIIOB (BBIXOX 67%). "H SIMP (200 MI't, IMCO-ds (IMCO -
numetmicyiabdokcun)) 6 14,02 (s, 1H), 6 8,86-8,71 (m, 1H), 6 8,61-8,43 (m, 1H), 6
7,69 (s, 2H), & 4,18-3,57 (m, 4H), & 3,28-3,07 (m, 4H).

Metun-3-[(E)-auMeTunaMiuHOMETHIEHAMHUHO |CY b OHMUI-5-HUTpO-4-(TIpon-2-

ununamuno)oensoar (TEPS 25)

1 mmonb (350 mr) TEPS 28 pactBopsinu B 5 M1 alleTOHUTpPHIIA U 100aBIAIH 2
mMmods (276 mr) K,CO3 u 1,1 mmons (70 mkn) nponaprunamuna. Cmech
nepeMeIlnBaIN B TEYEHHE HOYU U TOcJe Toro, kak no naHHeiM TCX B cmecu Oonblie
He coaepkaincsa TEPS 28, ee skcTparupoBanu 3TUaleTaTOM U NPOMBIBATIN PACCOJIOM.

O6’beI[I/IHeHHbIe OpPraHUYECCKHE CJIOU BbIllapUBaJIU MPU IMOHUKCHHOM AAaBJICHUH U
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MOJIYyYeHHOE KOPUYHEBOE TBEPAOE BEIIECTBO NMepeKpUCTaIN30BbIBanu 3 70%
3TaHOJNA U modydanu 108 Mr KOpHYHEBBIX KPHUCTAIoB (Bbixox 30%). "H SIMP (200
MTI'u, AMCO-de) 6 8,53-8,39 (m, 2H), 6 8,31 (s, 1H), & 7,29 (t, J=5,6 ', 1H), & 4,31-
4,07 (m, 2H), 6 3,85 (s, 3H), & 3,32 (s, 1H), 6 3,26 (t, J=2,3 I'u, 1H), 6 3,15 (s, 1H), &
2,94 (s, 1H).

Metun-3-(nubytunamuuo)-4-penokcu-5-cynppamonndensoar (TEPS 26) (WO
2013/087090)

1\ NH2
HsCig \\’
O
(@
H3C\/\/N
HaC

2 mmoutst (228 mki1) MacnssHOTO ajipaeruna qo0aBisivn K pacTBOpy 1 MMoUs
MeTun-3-(0ytunamuno)-4-penokcu-S-cynbpamounndensoara (WO 2013/087090) B 10
ma 1,2-nuxnopatana. K atomy pactBopy nodasinsiiu 1,5 mmoust (87 MKJI) YKCYCHOM
KHCJIOTHL. PeakunoHHyio cmech oxaaxaanu 10 0°C u B reuenue 2 4 nodasusnu 3
mmoust (0,64 r) Tpuanerokcuboporunpuna Hatpus (NaBH(OAc)3) u cmech
nepemMenmnBaIn B TeueHue Houu. [locne 3aBepeHns peakuuu g1o0asasin 10 M BOasI
U CMeChb MepeMeIlnBaIn B TeueHue | 4. PEaKIIMOHHYIO CMeCh SKCTPArupOBalu C
oMo 20 MJI TUXJIOPMETaHa U MPOMBIBAJIU PACCOJOM. 3aTeM OpraHUu4YecKyr ¢as3y
cymmin Hax Na,SOy4 v BeImapuBajiu NP MOHMKEHHOM JaBlieHNU. HeounieHHbIi
NPOAYKT OYHUINAJIH C TOMOLIBIO KOJIOHOYHOU XpoMarorpaduu
(aTunauerat/merponelnbiii 3dup, 7+3) u nepekpuctannusdosbisaau u3 EtOH u
nonyganu 223 Mr Genbix KpucTamios (Bexox 51%). "H SIMP (200 MI'n, xnopodopm-
d) 68,23 (d,J=1,2T'u, 1H), 6 7,87 (s, 1H), 7,37-7,15 (m, 2H), 6 7,14-6,97 (m, 1H), 6
6,93-6,73 (m, 2H), & 4,99 (s, 2H), 6 4,12-3,79 (m, 3H), 6 3,02 (t, J=7,2 'y, 4H), &
1,35-1,09 (m, 4H), § 1,10-0,92 (m, 4H), § 0,77 (t, J=6,8 ', 6H). MC m/z: 434 M.
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3-(Aubytunamuno)-S-(rugpokcumerin)-2-penokcudensoncynbponamun (TEPS

27) (WO 2013/087090)

O
|\
HO 0
0]
H3C\/\/N
H3C

1 mmonb TEPS 26 pactBopsinu B 5 ma 6e3Bonnoro TT'® u nepememuBaiu B
aTMoc(epe aproHa mpu KOMHATHOH Temneparype. 3ateMm gobasisu 2 mi 1 M
pacteopa IMBAJI-H (nun3zolbytunamtoMuHUATHApUA) B Toayose. Yepes 1,2, 3 u 4 u
COOTBETCTBEHHO nobasisanu eme no 1 min 1M pactBopa IMBAJI-H B Tonyone u
pPEaKLIMOHHYIO CMeCh IlepeMellnBajiu B TeueHue Houu. [locie Toro, kak no JaHHBIM
TCX B cmecu 6onbiie He conepxancs TEPS 26, cmecs oxnaxmanu no 0°C u peakuuro
octa”asiubaiu 5% BogHbIM pacTBopoM NHCI,, 4To NpUBOAUIIO K OCAXKIESHUIO
rejeo0pa3HOTO BELIeCTBA. 3aTeM ocagok pacTBopsiau B 2 H. pactBope HCI u tprxas
sKCTparuposaiu stunaneraroM. OObeANHEHHbIE OPTaHUYECKUE CIIOU TPUIKIBI
IIPOMBIBAJIU BOJOW, OJUH pa3 paccojoM u cymunu Hag NaySO4. )Kunkue Bemectsa
BbINIAPUBAJIN IPU MOHUKEHHOM J1aBJICHUH U OCTATOK OUYMIIAIU C MOMOULIBIO
NepeKpUCTAIIM3AIUN U3 dTaHOJa U ojxydanu 360 Mr 0ekeBOro mopomkoodpa3zHOTro
BelnecTBa (Boixoa 89%). 'H aMmP (200 MTI'u, metanon-ds) 6 7,63 (brs, 1H), 6 7,40
(brs, 1H), 7,32-7,14 (m, 2H), & 7,00 (t, J=7,3 I'u, 1H), 6 6,82 (d, J=7,5 I'u, 2H), 6 4,66
(s, 2H), 3,13 (t, J=7,4 T'u, 4H), 6 1,43-0,92 (m, 8H), 6 0,78 (t, J=7,0 I'u, 6H). MC m/z:
406 M™.
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3-(byrunamuno)-5-[(N-OyTunaHunuao)mMeTi]-2-peHokcndeH305Cynbd OHaAMHU

(TEPS 28)

NH

o)
©\ s
[\Y
N 0
J) I
H3C

CHj4

2 mmods (180 mki) MacasiHOro anpaeruaa 100aBisian K pactBopy 1 Mmodns 5-
(armnmuHoMeTw )-3-(OyTunamuno)-2-penokcudensoncynsponamuna (Lykke K et al .,
British Journal of Pharmacology (2015), 172(18), 4469-4480) B 10 mn 1,2-
auxiopataHa. K atomy pactBopy nodasnsnu 2 mmons (116 MKIT) YKCYCHOH KHCIIOTHI U
3 mmomns (0,64 r) tpuanerokcuboporunpuna Harpus (NaBH(OAc)3) u cmech
nepeMeIlnBaIN B TEYEHUE HOYH. 3aTeM CMecCh pa30aBisiin ¢ moMoumbo 10 M BOABI U
20 mn nuxaopmerana. Opranndeckyio ¢asy cymunn Hag Na;SOy4 u 3atem
BBbIMIAPUBAJIU MPU MOHMKEHHOM AaBlieHUH. [10y4eHHbI HEOUNIIIEHHBIH MPOAYKT
OYMINAJIM C MIOMOINBIO KOJIOHOYHOH XpomaTorpaduu (aTunanerar/nerposeitnsiii s¢up,
7+3) u nonyuanu 312 mr Genoro mopormkoobpasHoro semectsa (Bbixon 58%). 'H
SAMP (200 MTI', xnopodopm-d) 6 7,89 (s, 1H), 7,45-7,15 (m, SH), 6 7,00 (t, J=7,3 I',
1H), 6 6,89-6,59 (m, 6H), & 4,52 (s, 2H), 6 3,41 (t, J=7,6 'y, 2H), & 2,88 (t, J=7,0 I'Ly,
2H), 6 2,75 (s, 3H), 6 2,58 (s, 3H), 6 1,64 (s, 1H), 6 1,49-1,17 (m, 6H), 6 1,18-0,87
(m, 4H), § 0,73 (t, J=7,2 T, 3H). MC m/z: 536 M.
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3-(Aubytunamuno)-4-penokcu-S-cynbphamounndensoiinas kucnora (TEPS 29)

(WO 2013/087090)

HO A\Y

HsC

1 mmonb (434 mr) TEPS 26 pactopsinu B 3 man MeOH u nobasnsnu 2 ma 2 H.
pactBopa NaOH. PeakinoHHYI0 cMech MepeMelInBaiy IpU KOMHAaTHON TemiepaTrype
B Teuenue 2 4. [Tocae Toro, kak no nanueiM TCX B cMecu OoJblle HEe COmepIKAICS
TEPS 26, pactBop noakucusinu 2 H. pactBopoM HCl u monydeHHBbIN 0camok
OTPUIBTPOBBIBAIH U CYLUIUJIN B BaKyyMe U nosy4anu 380 mr Gemoro
nopomkoo6pasHoro Bemectsa (90% soixon). 'H SAMP (200 MI'n, metanon-ds) § 8,22
(d, J=2,0T'y, 1H), 6 7,91 (d, J=2,1 T'u, 1H), & 7,37-7,15 (m, 2H), 6 7,02 (t, J=7,3 I'Ly,
1H), 6 6,83 (d, J=7,5T'u, 2H), & 3,10 (t, J=7,2 I'y, 4H), 6 1,38-1,15 (m, 4H), & 1,13-
0,93 (m, 4H), 6 0,78 (t, J=7,1 I'u, 6H).

Metun-7-[(E)-auMeTunaMiuHOMETHIEHAMHUHO |CYIb(GOHUI-2-MeTHJI- | -npormn-2-

uHunOen3umuaazon-S-kapobokcunar (TEPS 30)

CH,
i QNN
V5o X “CH,

H;C
3 \0 N

0]
=\,
CHa

1 mmonp TEPS 25 (368 mr) nobasnsinm x 15 mia 3TaHONa U1 3 MJI IMOKCaHA, 3TY
cMmech HarpeBanu 10 85°C u nmepeMelInBain 10 MOJHOTO pacTBOPEHHUs. 3aTeM
nobasnsn 10 mMoneit xiopuna ammonus (535 mr) B 6 mut Boabl. Tpemst mopuusiMu
yepe3 MPOMEKYTKH BPEMEHH, paBHbIE 2 MUH, 100aBIsAIU 4 MMOJIS IOPOIIKOOOPAa3HOTO

xenesa (223 wmr). Peakunonnyio cmech nepememnsanu npu 85°C B TedeHue eme 2,5 9
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1o Tex nop, noka no gaHHeIM TCX B cmecu Oonpie He conepskancss TEPS 25. Cmech
oxnaxzaanu a0 60°C u 3aTeM TPUKABI 3KCTPArupOBaIU C MOMOILBIO 25 MI
auxjopmeraHa. OObeAMHEHHbIE OPTAaHUYECKHE CJIIOU MPOMBIBAJIN BOAOH U CYLIUIIU HAN
Na;SO4. HeounmeHHbIH NPOAYKT OUHINAIN C TOMOLIbIO (B3 uI-xpomMaTorpaduu
(3TUnaLeTaT) U NEPEeKPUCTAIUIM3AIMN U3 METaHoIa U moyaydaiu 90 Mr Oenbix
kpucTamnos (Berxon 25%). 'H AMP (200 MI'n, xixopodopm-d) § 8,56 (s, 1H), § 8,48
(s, 1H), 6 8,16 (s, 1H), & 5,80 (d, J=2,5 ', 2H), 6 3,95 (s, 3H), 6 3,15 (s, 3H), § 3,12
(s, 3H), § 2,85 (s, 3H), § 2,38 (t, J=5,0, 2,5 'y, 2H). MC m/z: 362 M.
Metun-4-(6ytunamuno)-3-[(E)-auMeTuIaMUHOMETHIEHAMHUHO |CYJIb( OHHII-5 -

Hutpobensoar (TEPS 31)

CH,
i % Ne N
HaC 's” X~"~cH
o
NH
NGO,
CH,

K cycnensuu 3 mmonei (842 mr) 4-xmop-3-HUTPO-5-cynbdamMmonnOeH30iHON
kucaotTsl B 3 Mut HyO octopoxuo nodasnsiau 10,8 mmouns (907 mr) NaHCO3, 3aTem 6
mmoseit (595 M) Oyrunamuna. [TonyueHnnslit pactBop nepememusanu npu 85°C B
teuenue 16 4. [Tocne 3aBepmenus peakuuu nodasnsnu 10 ma H,O u 3arem cmech
noAKucCsiau nytem nobasnenus 2 H. pacrBopa HCl. 3aTtem cmech oxyaxaanu u
0CazoK OT(UIBTPOBBIBAIK H MONY4YaIn 825 Mr Gelbix KpucTamios (Bexon 86,6%). 'H
SAMP (200 MTI'u, xnopodopm-d) & 8,56 (d, J=2,2 T'u, 1H), 8,43 (d, J=2,2 'y, 1H), 8,10
(s, 1H), 7,03 (s, 1H), 3,89 (s, 3H), 3,18 (s, 3H), 3,05 (s, 3H), 3,02-2,90 (m, 2H), 1,77-
1,57 (m, 2H), 1,55-1,35 (m, 2H), 0,93 (t, J=7,1 I'y, 3H). °C SAMP (50 MI', CDCl3) §
164,7, 159,1, 143,7, 136,8, 133,1, 132,2, 129,5, 116,1, 52,3, 46,6, 41,8, 35,8, 32,1,
19,9, 13,7. MC m/z: 387 M.
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Metun-3-[(E)-numerunaMuHoMeTHIEHAMHUHO |cy b oHmI-4-( 1 -MeTUIUMHU1a30J1-

2-un)cynppanun-5S-aurpodenzoar (TEPS 32)

K 10 mn aunetonutpuia godasnsiu 3 mmods (1,05 r) metun-4-xmnop-3-[(E)-

5 IUMETHIAMHHOMETHIIEHAMHUHO |cynbdoHun-5-aurpodbenzoara (WO 2012/018635), 3,3
mMmods (376 mr) 2-mepkanTto-1-metTunumuaasona u 6,6 mmoust (910 mr) K,COs.
PacTBop mepeMemnBanu mpu KOMHATHOH TeMmIieparype B TeueHue Houu. Ilocne Toro,
kak no naHHbeIM TCX B cmecu Oonbiie He comepxkaics MeTun-4-xiop-3-[(E)-
OUMETHUIAMHUHOMETHIEHAMHUHO |CYIbPOHMI-5-HUTPOOEH30aT, pEaKIIHOHHYIO CMECh

10 pazbaBysia ¢ moMombo 10 MJT BOABI U 3KCTPArHPOBAH STUIALETATOM.
OObenuHEeHHBIE OPTAHUYECKHE CJIOU MPOMBIBAIN PAcCONioOM, Cymmin Haa Na,SO4 u
BBINTAPUBAJIN MPH MOHM)XEHHOM JIaBJIEHUHU. 3aTeM HEOUHIEHHBIH NPOAYKT OUYHUIIAIHU C
MOMOUIBIO NEPEKPUCTAIIU3ALNUN U3 3TaHOoJa U nojaydanu 1,04 r xKenTbIX KPUCTAJIIOB
(Bbixon 81%). "H SIMP (200 MTI'i, JIMCO-ds) & 8,66 (d, J=1,9 I'u, 1H), & 8,34 (d,

15 J=1,8 T'u, 2H), 6 7,28 (s, 1H), 6 6,87 (s, 1H), & 3,91 (s, 3H), 3,51 (s, 3H), 6 3,10 (s,
3H), 6 2,92 (s, 3H). MC m/z: He HalineHO.

Mertun-3-amuno-5-[(E)-pumernnamuaomeTuieHaMuHO |cyabdorun-4-(1-

MeTuInMuaa3oa-2-un)cyiabdanmndenszoar (TEPS 33)

CHj
T NN
e
HiCg X CHa

5\ CHs

NH, >—N
N/
Z
20 1 mmonp TEPS 32 (428 mr) nobasnsiim k 15 M 3TaHOoNa 1 3 MJI JTUOKCaHA, 3TY

cMmech HarpeBanu 10 85°C u nmepeMelInBaIn 10 MOJHOTO pacCTBOPEHUs. 3aTeM

nobasnsnu 10 mMouei xnopuna aMmmonus (535 mr) B 6 mu Boabl. Tpemst mopuusiMu
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yepe3 MPOMEKYTKH BPEMEHH, paBHbIE 2 MUH, 100aBIsINU 4 MMOJIS IOPOIIKOOOPa3HOTO
xenesa (223 mr). Peakunonnyro cmech nepememusanu npu 85°C B Teuenue eme 2,5 9
1o Tex nop, noka no gaHHbIM TCX B cMmecu Oonpie He conepskancs TEPS 32. Cmech
oxnaxaanu a0 60°C u 3aTeM TPUKABI 3KCTPArMPOBAIU C IOMOILBIO 25 M
nuxyjopmerana. OObeAMHEHHBIE OPTaHUYECKHE CJION MPOMBIBAJIHM BOAOH M CYLIMIIN Hax
Na,;S0O,. HeounimeHHbIH NPOAYKT OYHUIIAIN ¢ TOMOMIBIO (IS II-XpoMaTorpapuu
(aTunauerat) u noaydanu 290 Mr KenToro TBepaoro BemecTsa (Boixon 73%). 'H SAMP
(200 MT'u, AMCO-ds) 6 8,25 (s, 1H), 6 7,79 (d, J=1,9 T'u, 1H), 6 7,50 (d, J=2,0 I'Ly,
1H), 6 7,27 (d, J=1,3 I'y, 1H), 6 6,93 (d, J=1,3 T'u, 1H), 6 6,07 (s, 2H), 3,85 (s, 3H), &
3,54 (s, 3H), 6 3,10 (s, 3H), 6 2,85 (s, 3H). MC m/z: HEBO3MOKHO OMpPEIEIHUTD C
nomombsio UDY-MC (MDY - noHu3anus 3J€KTPOHHBIM YIAPOM).
Metun-3-(6ytunamuno)-5-[(E)-aumMeTunaMmHoMeTHIEHaMUHO |cy b oHm-4-(1-

MeTunuMuaa3on-2-un)cynbdanundensoar (TEPS 34)

CH,
i Na N
W =
3 \.0 W 3
8 _CHy
HSC\/\/NH >/—N
N -

2 mmoust (228 mkin) Bytunitonuna nodasmisim k pacteopy 1 mmonsa TEPS 33 B 10
mi 1,2-guxnopatana. K atomy pactBopy nodasisu 1,5 mmods (87 MKJ) YKCYCHOM
KHCJIOTHL. 3aTeM B TedueHue 2 4 gnobdasysuin 3 mmous (0,64 r)
tpuanerokcudoporuapuna Harpus (NaBH(OAc);) u cMech nmepeMeInnBaiyd B TEYESHHE
Houu. [locne 3aBepuieHuss peakuu CMeCh BhIIUBaJU B 30 MJ BOJbI. PeakIuOHHYIO
CMeCh JBAXIbI 3KCTPAruPOBAJIH C MOMOIIBIO 20 MJI TUXJIOpMETaHa U OObETUHEHHbIE
OpraHNUYEeCKHEe CJIOW MPOMBIBAIH PACCOJIIOM. 3aT€M OPTraHHYECKYI0 a3y CYIIHIN Hax
Na,;SO4 u BeInapuBau Mpu NOHWKEHHOM AaBieHUH. HeouumeHHbId Ip OqyKT
OYMINAJIH C TIOMOINBIO KOJOHOYHOH XpoMaTorpaduu (3TUianeTaTt) u noiaydanu 234 mr
JKEJITOr0 MOPOIIKOo0Gpa3HOro BemecTsa (Bbixon 52%). 'H IMP (200 MTI,
xaopodopm-d) & 8,16 (s, 1H), 6 8,09 (d, J=1,8 I', 1H), 6 7,36 (d, J=1,8 'y, 1H), &
7,10 (d, J=1,4 I'u, 1H), 6 6,96 (d, J=1,4 T'u, 1H), & 5,79 (s, 1H), 6 3,91 (s, 3H), 6 3,59
(s, 3H), 63,10 (d, J=17,3 ', 8H), 6 1,62-1,44 (m, 2H), 6 1,43-1,15 (m, 2H), 6 0,92 (t,
J=7,2 Tu, 3H). MC m/z: 453 M.
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3-(bytunamuno)-4-(1-MmeTunuMuaazo-2-mi)cyabpanui-S-cynbdamMmon-

6enzoitnas kucaora (TEPS 35)

)
\}
HO \0

,CHs
HaC_~_NH >/——N

1 mmonb (454 mr) TEPS 34 pactopsinu B 3 mn MeOH u nobasnsim 2 ma 2 H.
pactBopa NaOH. PeakinoHHYyI0 cMech nepeMelnBaiy IpU KOMHaTHON TemIepaType
B Teuenue 2 4. [Tocyne Toro, kak no nanueiM TCX B cMecu OOJbIlie HEe COMepIKATICS
TEPS 34, pactBop noakucisinu 2 H. pactBopoM HCl u mony4eHHBIH ocagok
OT(QUIBTPOBBIBAIN U Nepekpuctanan3opbiBaiu u3 EtOH u monyvanu 346 Mr sKeaThIX
KpucTawios (Berxon 90%). 'H amP (200 MTI'u, metanois-d4) 0 8,78 (s, 1H), 6 8,03 (dd,
J=4,7, 1,7 T'n, 1H), § 7,56 (s, 1H), 6 7,37 (s, 1H), & 7,18 (s, 1H), 6 3,69 (s, 3H), &
3,28-3,10 (m, 2H), & 1,68-1,43 (m, 2H), § 1,41-1,18 (m, 2H), § 0,92 (t, J=6,9 I'ny, 3H).
MC: HeBO3MOXKHO OINpenenuTs ¢ nomoinso UOY.

Metun-4-(4,5-puruaporuason-2-uicynbpannin)-3-[(E)-
AUMETHIAMUHOMETHIEHaMUHO |cynbpoHun-5-uurpodbenszoar (TEPS 36)

CH
0 [
N

o
W _N
s” Y “CH,
o W
| O H
CH, N
S~</j
NO, S
B Tpexropioii konbe 1 mmonbs metun-4-xaop-3-[(E)-
AUMETHIAMHUHOMETUIIEHAMUHO |cyib(OHUI-5-HUTpoOen3oara (350 Mr) pacTBOPSIIH B
aueronutpuiie (10 mur). 3atem B konOy nmobasnsiau 1,2 MMOJIst 2-MepKanTOTHA30JIUHA
(MM (monexymsipHast macca) = 119,21 r/monp; 143 mr) u 2 mmonsa K,CO; (MM=138
r/MoJib; 276 Mr). PeakiluOHHYIO CMECh MepeMeInBaid IPU KOMHATHOU TeMreparype B
TeueHue HouH. K peakIMOHHON cMecu NOOaBIsAIN BOAY U €€ TPUKIbI 3KCTPArupOBAIH
STUJIALETATOM U MPOMBIBAIU paccojoM. Opranuueckue cjaou cymuiau Hax Naz;SOy u
pPacTBOPUTEINb YIAJSIN IPU NOHWKEHHOM JIaBJIE€HHUH. 3aT€M HEOUHINEHHbIH MPOAYKT

OYMINAJIH C MIOMOINBI KOJIOHOYHOH XpomaTorpaduu (sTunanerat/nerponeiinsiii 3¢up,
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7+3). [Tony4yanu 283 Mr jKeJTOro KPUCTAUIMYECKOTr0 TBEPAOTO BELIeCcTBA (BBIXOX
78,0%).
Metun-3-[(E)-numerunaMmuHoMeTHIEHAMHUHO [cy b oHUNI-5-HUTpO-4-(3-

tuenun)oenszoat (TEPS 39)

5
1 mmonb Metun-4-xnop-3-[(E)-auMeTniaMuHOMETHIEHAMUHO | CYIbMOHMII-5 -
HuTpoOen3oara (320 mr) pacTBopsiau B 3 MJI nuoKcaHa. 3aTeM pobasisuin 1,3 MMons
(167 mr) 3-TueHnnO0poHOBOH KUCIOTHI, 3 MMoust (414 mr) kapOonara kanust u 100 mr
terpakuc(tpudpenundochun)nannanusi(0). PeakInOHHBIH COCYA MPOAYBAIH aprOHOM,
10 cMmech HarpeBanu 10 90°C u nepeMelinBaiu B Te4Y€HHE HOUU. 3aTEM CMECh

OXJIAKJAJIM 10 KOMHATHOM TeMIepaTyprl U pa30aBisuIi 3THIIALETATOM U MPOMBIBAIIH
BOOM u paccosoM. Oprannyeckuit cio cymuiau Haa Na,SO, u pacTBOpUTENIh
YAAJSAIU TIPU MOHMKEHHOM JaBieHnH. HeouuineHHbIi NPOAYKT OUUIIAIH C TOMOIIBIO
dmsu-xpomarorpaduu (3Tunanerar/nerponeiinsiii 3gup, 7+3) u nonyganu 278 mr

15 KOPUYHEBOTO TBEPAOro Bemectsa (Beixon 70%). 'H SIMP (200 MI'n, xnopodopm-d) &
9,13 (d, J=1,8 T'u, 1H), 6 8,46 (d, J=1,8 I', 1H), & 7,60-7,29 (m, 2H), & 7,22-7,07 (m,
2H), § 4,01 (s, 3H), § 2,90 (s, 3H), § 2,84 (s, 3H). MC m/z: 398 M".

Mertun-3-amuno-5-[(E)-apumMernnamMmuaoMeTHIeHAMIHO |cyaboHnm-4-(3-

tuenun)oenzoat (TEPS 40)

20

1 mmonb TEPS 39 (397 mr) nobasnsinm k 15 Ma 3TaHOoNa 1 3 MJT TUOKCAHA U 3TY
cMmech HarpeBanu 10 85°C u nepeMelInBain 10 MOJHOTO pacCTBOPEHUs. 3aTeM
nobasnsnu 10 mMonei xnopuna ammonus (535 mr) B 6 mut Boabl. Tpemst mopuusiMu

yepe3 NPOMEKYTKH BPEMEHH, paBHbIE 2 MUH, 100aBIAIN 4 MMOJII TOPOIIKOOOPA3HOTO
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xkene3a (223 mr). Peakunonuyo cmech nepememuBand npu 85°C B TeueHne eme 2,5 4
1o Tex nop, noka no gaHHeIM TCX B cMecu Oonpie He conepskancst TEPS 39. Cmech
oxnaxaanu a0 60°C u 3aTeM TPUKABI 3KCTPArupOBAIU C MOMOILBIO 25 MI
nuxyjopmerana. OObeAMHEHHBIE OPraHUYECKUe CJIOU MPOMBIBAIH BOJAOM U CYLIMIIH Hax
Na;SO4. HeounmeHHbIH NPOAYKT OYHINAIH C TOMOLIbIO (I3 uI-XxpoMaTorpaduu
(aTunauerat/merponennsiit 3¢gup, 7+3) u noaydanu 334 Mr KeJITOTO TBEPAOTO
BemecTBa (Berxon 90%). 'H AMP (200 MI'n, xnopodopm-d) § 8,43 (d, J=1,6 T'ny, 1H),
67,73 (d, J=1,7 I'u, 1H), 6 7,47-7,35 (m, 2H), & 7,18-7,02 (m, 2H), 6 3,93 (s, 3H), &
2,88 (s, 3H), § 2,84 (s, 3H). MC m/z: 367 M.
Metun-3-(6ytunamuno)-5-[(E)-aumMeTunaMUHOMETHIEHAMUHO |Cy b OHMII-4-(3 -

tuenun)oensoat (TEPS 41)

HaC A~ _NH

1 mmonb (367 mr) TEPS 40 pactBopsinu B 5 M1 alleTOHUTpPHIIA. 3aTeM N00aBIsAIU
3 mmodns (408 mr) K,CO; u 3 mmons (3418 mxa) Oyruniionuna. PeakiinoHHyoo cMech
nepemewmnsanu npu 90°C B Teuenue 2 nuei. Ilocne 3apepuienus peakuuu
PEaKIUOHHYIO CMeCh BbIINUBAIU B 20 MJI BOJBI U TPHAKABI 3KCTparupoBaiu
stunaneratoM. OObeANHEHHbBIE OPTaHNYECKHE CJION IPOMBIBAIM PACCOJIOM M CYIIUIIN
Haa Na;SO,. 3aTem pacTBOpUTE b BhINIAPUBAJIH MIPU MOHMKEHHOM JaBJICHUH U
MOJIyYEeHHbIH HEOUHINEHHBIH MPOAYKT OYULIAIN C TOMOLIBIO KOJOHOYHOM
xpomarorpaduu (3tunanerar/tonyon, 1+1) u noayuanu 90 mr 6exoro
nopomkoobpasHoro semectsa (Boixox 21,0%). 'H SIMP (200 MI'n, xnopodopm-d) &
8,37 (d, J=1,6 T'u, 1H), 6 7,66 (d, J=1,7 I'u, 1H), 6 7,52-7,36 (m, 2H), 6 7,12 (s, 1H),
6 7,13-7,00 (m, 1H), 6 3,94 (s, 3H), 6 3,13-2,99 (m, 2H), 6 2,89 (s, 3H), 6 2,85 (s,
3H), 6 1,56-1,35 (m, 2H), § 1,32-1,12 (m, 2H), § 0,86 (t, J=7,2 T'u, 3H). MC m/z: 424
M.
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Metun-3-(nubensunamuno)-5-[(E)-numernnaMmuHoMeTHIIEHAMUHO |CY 1) OHUII-

4-(3-tuenmnn)oensoat (TEPS 42)

1 mmonb (367 mr) TEPS 40 pactBopsinu B 5 M1 aleTOHUTpPHIIA. 3aTeM 100aBIsAIH
5 2 mmons (276 mr) K,CO3 u 2 mmouns (238 mkir) 6eH3undpomuna. PeakunoHHy0 cMech
nepemewmnBanu npu 70°C B Teuenue Houu. [locre 3aBepiieHus peakiuu
PEaKIMOHHYIO CMeCh BBUIMBAIU B 20 MJI BOJBI U TPHIKABI 3KCTPArHPOBAIU
stunaneraroM. OObeIUHEHHBIE OPTAHUYECKHE CJIOU MPOMBIBAIH PACCOJIOM H CYIIHIH
Hal NaySOy4. 3aTeM pacTBOpPUTENb BbIAPUBAJIU IPU MOHUXKEHHOM J1aBJI€HUU U
10 MOJIYYEHHBbIM HEOUHUIIEHHBbIH NPOAYKT OYHINAIHA ¢ TOMOUIbI KOJIOHOYHOU
xpomarorpaduu (stunanerar/tonyosn, 1,5+8,5) u nonyuanu 193 mr 6enoro
MopoIKooGpasHoro BemecTsa (Bbixox 35%). 'H AMP (200 MI'n, xaopodopm-d) &
8,70 (d, J=1,7 I'u, 1H), 6 8,01 (d, J=1,7 I'u, 1H), 6 7,43-7,28 (m, 1H), 7,30-7,15 (m,
8H), 7,07 (s, 1H), 7,03-6,88 (m, SH), 4,04-3,80 (m, 7H), 2,87 (s, 3H), 2,79 (s, 3H).
15  MCm/z: 547M".
5-(ben3unokcumeTun)-3-(0yrunamuno)-2-penokcudensoncynbponamun (TEPS 43)

0\\ /NHZ

PPN
98 :
0

HyC A~ _NH

K 10 ma cyxoro TI'® nobasnsnu 1,5 mmons (37 mr) NaH u 1,1 mmons (114 mxn)
OoensmoBoro cnupra. PactBop nmepememuBanu B TeueHune 10 MUH U 3aTeM n100aBIIsIITH
20 1 mmoub (369 mr) TEPS 76. PeakiinoHHYI0 CMeCh MepeMeIInBaiu IPU KOMHATHOM

Temneparype B TeueHue HouH. ITocne Toro, kak no ganaeiM TCX B cMecu Oonplie He
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conepxancsa TEPS 76, peakUMOHHYIO CMeCh CYLIUJIU MPU MOHUKEHHOM JaBJIEHUU U
OYMINAJIH C MIOMOINBI KOJOHOYHOH XpomaTorpaduu (sTunanerat/neTpoienHslii 3¢up,
3+7) u nonyuanu 100 mMr Gemoro mopomkoobpasHoro semectsa (Bbixox 22%). 'H
SAMP (200 MTI'u, xnopopopm-d) & 7,51-7,20 (m, 8H), § 7,06 (t, J=7,4 ', 1H), 6 7,00-
6,88 (m, 3H), & 4,85 (s, 2H), 4,60 (s, 2H), 6 4,53 (s, 2H), & 3,83 (s, 1H), & 3,05 (4,
J=6,9 I'n, 2H), 6 1,57-1,29 (m, 2H), 6 1,29-1,05 (m, 2H), 6 0,81 (t, J=7,2 T'u, 3H). MC
m/z: 440 M™.

Metun-3-[(E)-numMeTunaMuHOMETHIEHAMUHO |CYIb()OHUI-5-HUTPO-4-

nupuMuauH-2-uincyiabdanmndenzoat (TEPS 44)

O
W N N

5 “CH,
0 N

| O H

B Tpexropioii konbe 1 mmons metun-4-xmaop-3-[(E)-
AUMETHJIAMHUHOMETUIIEHAMUHO |cyibpOHUI-5-aHuTpoOeH3oara (350 Mr) pacTBOpsIIH B
aueronutpuie (10 mi). 3arem B konOy nobasinsiau 1,2 mmoust 2-
mepkanronupumuanaa (MM=112,15 r/monsb; 135 mr) u 2 mmons K,CO; (MM=138
r/MoJb; 276 mr). PeakilMOHHYIO CMeCh MepEeMeIINBaIN IPU KOMHATHON TeMIepaType B
TeUYeHHEe HOYM U 3 MPOTEKAHUEM PEaKLHH CJAEIHUIHN C MOMOIIbI TOHKOCIOWHOM
xpomarorpaduu (3Tunaunerat/merponennspiit a3¢up, 7+3). CMech TPUKABI
SKCTPArupPOBAJHU STHJIALETATOM U MPOMBIBAJIN BoaoH (2x15 miu) u pacconom (1x20
mi). Opraandeckuii cyioi cymuiau Hax Na;SO4 1 pacTBOPUTENb YAAISIN MIPH
NOHW)KEHHOM JIaBJICHHHU. 3aT€M HEOUHINEHHbIH MPOAYKT OYUIIAIN C TOMOLIBIO
KOJIOHOYHOH xpoMartorpaduu (3Tunauerat/merponeitnsiii 3¢up, 7+3). [Tonyuanu 408
MT 5KeJITOr0 KPUCTAITHYIECKOro TBEPAOro BemecTsa (Bbixon 95,9%). 'H SIMP (200
MTI', IMCO-ds) 6 8,84 (d, J=1,9 I'y, 1H), 8,68 (d, J=1,9 'y, 1H), 8,59 (d, J=4,8 I'y,
2H), 8,24 (d, J=2,6 T'u, 2H), 7,31 (d, J=4,9 T'u, 1H), 3,96 (s, 3H), 3,33 (s, 3H), 2,99
(s, 3H). ’C SAMP (50 MI'y, CDCls) § 163,6, 161,1, 154,1, 147,2, 133,0, 132,9, 128,3,
63,4, 53,3, 42,0, 36,2, 36,0. MC m/z: 426 M.

Metun-3-amuHo-5-[(E)-guMeTniiaMUHOMETUIEHAMUHO |CYJIb(G OHUIT-4 -

nupuMuauH-2-uncynbdanmndenzoar (TEPS 45)
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NH, kaN
\ W

B Tpexropioii konbe 0,96 mmonst TEPS 44 (408 Mr) mpu Kunsi4eHUu ¢
oOpaTHBIM XoJoauibHUKOM pacTBopsiau B 20 ma EtOH u 10 mn nuokcana. 3atem 9,8
mMmodnst NH4Cl (MM=53,49 r/monb; 524 mr) pacteopsuta B 12,5 M H,O u noGasnsinm B
peakIMOHHBIN cocya. Uepe3 S MUH TpeMs MOpPUUsIMU 100aBisanu 3,84 MMoust Fe’”
(MM=55,85 r/mounp; 215 Mr). 3aTeM peakIMOHHYIO CMECh MePEMEIINBAIH IPU
KHUIISTYCHUU ¢ OOpaTHBIM XonoaAmIbHUKOM B TeueHue 1 4. EtOH u nuokcan ynansnu
NP MOHM)XEHHOM JIaBIICHUH, 3aTeM no0asisiiau quxiaopmerad u HyO. [Iponykr
SKCTPArupPOBAHU JUXJIOPMETAHOM U OPTaHUYECKUN CIIOH MPOMBIBAIN C TOMOIIBIO
2x15 mn H,O u pacconom. Opranuueckuit cioii cymunu Haa Na;SO, u nuxjaopMmeran
YAAJSAIU TPU MOHM)XEHHOM JIaBJIEHHHU. 3aT€M HEOUH LIEHHBII NPOAYKT OUHINAIH C
NOMOIIBIO KOJIOHOYHON XxpoMarorpaduu (3Tunaunerar/nerponeiinsiii 3gup, 7+3) u
nonyuanu 144 Mr opaHXeBbIX KpHCTALIOB (BbIX0A 37,9%). "H SIMP (200 MIw,
JAMCO-de) & 8,80 (s, 1H), 8,56 (d, J=4,8 I'u, 1H), 8,33 (d, J=4,7 I'u, 2H), 8,07 (d,
J=2,0 T'u, 1H), 6,88 (t, J=4,8 I', 1H), 3,88 (s, SH), 3,18 (s, 2H), 2,93 (d, J=12,3 I'y,
2H). °C SAMP (50 MTI', IMCO) & 164.8, 160,8, 157,8, 146,2, 143,8, 130,7, 122,0,
114,0, 66,3, 52,7, 41,1, 35,4. MC m/z:397 M".

Metun-3-(0ytunamuno)-5-[(E)-auMeTuIaMUHOMETHIEHAMHUHO | CYJIb( OHHII-4 -

nupuMuauH-2-uincynbdanmndenzoat (TEPS 46)

CH,
9 C{\ N hll
87 “CHj,
o] D
| C H
CH,
)

HiC N1 >—N

W,

B xpyranononnoit konbe 0,36 mmonsa TEPS 45 (144 wmr) pactBopsinu B JIMD.

3aTeM B peakMOHHBbIN cocyn nodasiusnu 0,45 mmons K,CO; (63 mr) u 0,45 mmons
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Oyrunitonuna (51,1 mkin). PeakinoHHYI0 cMeCh MepeMelInBaan PpU KOMHATHOM
TeMiepaTtype B TedueHue Houu. 3areM IAM®P ypananu npu NOHMKEHHOM JaBJIEHUU.
IIpoayKT 3KCTparupoBaav 3TUIALETATOM U OPraHUYECKUH CIOU MPOMBIBAJIH C
nomouibio HyO u pacconom. HeouuimeHHbIN NPOAYKT OUHUIIAIHN C TOMOIIBIO
KOJIOHOYHOH XpomaTorpaduu (3Tunaunerat/meTponeinsiii 3¢up, 7+3) u nonyyanu 143
MT OPaHKEBBIX KPHCTANOB (BbIx0x 87,9%). "H SIMP (200 MTI'u, xnopodopm-d) & 9,42
(d, J=1,9 T, 1H), 8,98 (s, 1H), 8,68-8,44 (m, 3H), 8,34 (s, 1H), 6,87 (t, J=4,9 I'y,
1H), 3,95 (s, 3H), 3,20 (s, 3H), 3,04 (s, 2H), 2,87 (t, J=7,5 I'u, 2H), 1,60 (t, J=7,9 'y,
1H), 1,39 (dd, J=15,1, 7,0 T, 2H), 0,85 (t, J=7,2 I', 3H). *C AMP (50 MI'y, CDCl;)
5 166,0, 161,2, 159,2, 158,1, 146,4, 143,6, 131,0, 125,3, 123,6, 123,0, 113,8, 52,5,
41,6, 37,0, 35,6, 31,5, 22,2, 13,6. MC m/z: 451 M.
3-(byTunamuno)-4-nupuMHUIHH-2-uacyiabdanmi-5-cynbpamoniaden3oinas

kuciora (TEPS 47)

HO D

HaC_~_NH N)‘}N
/

B xpyrinononHoit konbe 0,28 mmons TEPS 46 (136 mr) pactBopsiu B 20 M
MeOH u 7 mn 2 1. pactBopa NaOH. Peakunonnyto cmech nepemerupainu npu 50°C B
teueHue 2 4. MeOH ynansiiu npu NOHWKEHHOM AaBjieHUW. BOIHBIN CIIOW BBIIUBAIN B
cTakaH u nmogkucisiu 2 H. pactBopom HCI. 3atem mosy4eHHBIH 0cagok
3KCTparupoBaiu sTunaneratomM. OpraHudeckuil cioi mpombiBaiu ¢ nmomoinbo H,O u
PacCcoJIOM U paCTBOPUTENb YAAJSIIU MPU MOHUKEHHOM JaBJeHUU U noaydanu 104 mr
GexeBoro mopomkoobpasHoro semectsa (Berxon 89%). 'H SAMP (200 MI'y, IMCO-
de) & 13,43 (s, 1H), 9,36-8,88 (m, 2H), 8,59 (d, J=4,9 I'n, 2H), 8,23 (d, J=1,9 I'y, 1H),
7,52 (s, 2H), 7,01 (t, J=4,8 T'u, 1H), 2,82 (t, J=7,2 ', 2H), 1,46 (q, J=7,6 I'u, 2H),
1,34-1,05 (m, 3H), 0,73 (t, J=7,2 ', 3H). °C AMP (50 MI';, AIMCO) & 166,2, 159,3,
158,5, 148,5, 143,6, 131,2, 126,0, 123,7, 121,7, 114,2, 35,8, 30,8, 21,4, 13,3. MC
m/z: 382 M".

Metun-3-(6en3unamuno)-5-[(E)-nuMeTnnaMuHOMEeTHIEHAMUHO | CYIb () OHMIT-4 -

nupuMuauH-2-uncynbdanundenzoar (TEPS 83)
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CH,
0 o |

N\ _N N
- NCH

o} N\
o)

H
N

3
N

3

CH,

B kpyraononnoii konbe 0,36 mmosst TEPS 45 (144 mr) pactBopsiniu B IM®P u B
peakuuoHHbIH cocyn nobasisnu 0,43 mmouns K,CO3; (MM=138 r/monsb; 60 mr) u 0,43
mmouist Oensunopomunga (MM=171,04 r/monsb; 6=1,44 r/em’; 51,3 MKJ1). PeakiinoHHy0
CMecCh MepeMEeInBalIi P KOMHATHOH TeMIeparype B TeUeHHe HOYHU. 3a
NPOTEKAaHUEM PEaKLHH CIEIUJIH C TOMOIIbI0 TOHKOCIOWHON XpomaTorpadpuu
(aTunauerat/merponernbiii 3¢up, 7+3) u AM® ynansau npu NTOHHKEHHOM JaBJICHUH.
IIpoayKT 3KCTparupoBaayu ¢ NOMOWBIO 2x15 M 3TUIaneTaTa U OPraHUYECKUN CIOU
npombiBanu ¢ momoubio 2x 15 M HyO u 1x20 mn paccona. HeounieHHbI NpOayKT
OYMINAJIH C MIOMOINBIO KOJOHOYHOH XpomaTorpaduu (sTunaunerat/neTponeiinsiii s3¢up,
7+3) u nonyuanu 144 Mr GexeBbIX/KOPUUHEBBIX KPUCTANIOB (BbIx0n 82,4%). 'H SIMP
(200 MTI'u, xnopogopm-d) & 9,33 (d, J=1,9 T'u, 1H), 8,69 (s, 1H), 8,57 (d, J=1,9 I'y,
1H), 8,44 (d, J=4,8 T'u, 2H), 8,34 (s, 1H), 7,23-7,00 (m, SH), 6,81 (t, J=4,8 I'u, 1H),
4,12 (s, 2H), 3,95 (s, 3H), 3,11 (s, 3H), 3,02 (s, 3H). ’C SIMP (50 MI'y, CDCl3) &
166,0, 161,3, 159,1, 157,9, 146,8, 144,4, 136,7, 131,5, 129,1, 128,6, 127,3, 1234,
123,1, 113,9, 52,6, 41,9, 41,6, 35,8, 29,8. MC m/z: 485 M".

3-(beH3miIaMuHO)-4-TUPUMHUANH-2-UICYIb(aHmI-5-CynbhamMonnOeH30nHas

kuciora (TEPS 48)

O

\ NH;
W
o)

S

NH )\

=N
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B xpyrinononnoii konbe 0,28 mmons TEPS 83 (136 mr) pactBopsinu B 20 M
MeOH u 7 ma 2 1. pactBopa NaOH. Peakunonnytw cMmech nepememusanu npu 50°C B
teueHue 2 4. MeOH ynansiiu npu NOHUXKEHHOM JaBJieHUU. BOAHBIN C10M BBLIMBAJIU B
crakaH u nogkucnsanu 2 H. pacrsopom HCI. 3aTem nonydeHHbIH 0canok
SKCTPAarupoBaju 3TUJIALETATOM U NMpoMbIiBaiu ¢ nomousio H,O u pacconom.
PacTBopuTeNb YOANSIIN PU MOHUKEHHOM JaBjeHUH U nojydvanu 104 mr GexeBoro
nopomkoo6pasHoro BemecTsa (Bbixon 89,2%). 'H SIMP (200 MI'n, JIMCO-dg) & 9,10
(d, J=1,9 T, 1H), 8,80 (s, 1H), 8,54 (d, J=4,8 I'y, 2H), 8,23 (d, J=1,9 I'y, 1H), 7,58
(s, 2H), 7,24-6,92 (m, SH), 4,09 (s, 2H). °C SIMP (50 MI', IMCO) & 166,2, 1588,
158,2, 149,0, 144,3, 136,5, 131,8, 128,9, 128,3, 127,1, 123,3, 122,8, 121,3, 114,2,
29,0. MC m/z: HEBO3MOKHO OMpeAeUuThb ¢ momMombo U3V,

Metun-3-[(E)-auMeTunaMimHOMETHIEHAMHUHO |CY b OHUI-5-HUTPO-4-TIpOon-2-

uHokcubenszoar (TEPS 49)

B atmocdepe aprona 1,5 mmouns (60 mr) NaH uepes npomexyTKH BpeMEHH,
paBHbIE 5 MUH, TPOMBIBAJIN TpeMs nopuusimMu cyxoro TI'® (6 mu). [Tocne Toro, kak
TI'® nobasnsnu TpeTuii pas, nodasnsiu 1,1 MMons (64 MKJI) MpONaprUIOBOrO CIIUPTA
u 1 mmoub (320 mr) metuin-4-xyuop-3-[(E)-numeTnnaMuHOMETHIIEHAMHUHO |CY TbHOHMUII-
5-auTpobenszoara. CMech mepeMeImnBaIn IpU KOMHATHON TeMIlepaType B TeUEHUE
Houu. [locne 3aBepiIeHNs peakiuy, 3a NPOTEKaHUEM KOTOPOH CIEUIIN C ITOMOIIBIO
TOHKOCJIOHHOM XpoMaTorpaduu, CMeCh TPHIKIbI SKCTPArUPOBAIH YTUIIAIIETATOM U
npoMbiBaiu paccoiaoM. OObeAMHEHHbIE OPTAHUYECKHE CJIOU BBINAPUBAJIH MPH
NOHWKEHHOM JIaBJIEHUH U MOJYYEHHOE OPAHXKEBOE TBEPAOE BEIIECTBO
NepeKpUCTAIN30BbIBAIU U3 96% 3TaHOMa U MoJy4yanu 83 MI OpaHKeBbIX KPUCTAJJIOB
(Bbixox 15%). "H SIMP (200 MTI'n, xopodopm-d) & 8,96 (d, J=2,2 I'u, 1H), 8,70 (d,
J=2,2 T'n, 1H), 8,33 (s, 1H), 5,04 (d, J=2,5 'y, 2H), 3,98 (s, 3H), 3,23 (s, 3H), 3,04 (s,
3H), 2,69 (t, J=2,5 'y, 1H). ’C SIMP (50 MI', CDCls) § 163,7, 161,4, 151,7, 144.9,
139,9, 135,3, 130,5, 127,3, 77,8, 77,5, 64,7, 53,2, 42,0, 35,9. MC m/z: 370 M".
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Metun-4-(annunamuno)-3-[(E)-auMeTnnaMmHOMeTHIEHAMUHO | CY 1B OHUI-5 -

Hutpobensoart (TEPS 50)

CHg
f N N l!.l
\
AN Y e
[ O H
CHj
N
NO,
1 mmonb (320 mr) Merun-4-xnop-3-[(E)-
5 AUMETHIAMHHOMETHIEHAMHUHO |CyIbPOHUI-5-HUTpOoOEH30aTa PACTBOPSIIH B 5 MII

aneronuTpuia u godasnsin 2 mmods (276 mr) K,COs u 1,1 mmons (70 mki)
annunamuHa. CMech NepeMeIinBaii B TeYeHe HOUYHU U I0CNie TOro, Kak M0 JaHHbIM
TCX B cMmecu Oonbine He conepxkancs MmeTuin-4-xmaop-3-[(E)-
AUMETHIAMHHOMETHIEHAMHUHO |cyNbPOHUI-5-HUTPOOEH30aT, €€ SKCTPAarupoBaIH

10 STHUJIAIIETATOM U MPOMBIBAJHU pacconoM. OObeIMHEHHbBIE OPTAHUYECKHE CIIOU
BbINTAPUBAJIU IIPU MOHUKEHHOM J1aBJI€HUU U MOJYy4YE€HHOE JKEeJITOe TBEPAOE BELIECTBO
NepeKpUCTaIIn30BbIBaIu U3 70% 3TaHOa U MOJyYanu 78 MI JKeJIThIX KPUCTAJIOB
(Bbixox 21,1%). 'H AMP (200 MI'n, xtopodopm-d) § 8,59 (d, J=2,1 T', 1H), 8,46 (d,
J=2,1Tn, 1H), 8,10 (s, 1H), 7,15 (s, 1H), 6,04-5,71 (m, 1H), 5,49-5,30 (m, 1H), 5,29-

15 5,18 (m, 1H), 3,90 (s, 3H), 3,69 (d, J=5,7 I', 2H), 3,18 (s, 3H), 3,04 (s, 3H). °C
SAMP (50 MI'u, CDCl3) 6 164,6, 159,1, 143,3, 137,3, 133,1, 132,8, 132,2, 130,3,
118,8, 116,9, 52,4, 49,1, 41,8, 35,9. MC m/z: 371 M".

Metun-4-aHunuuo-3-HuTpo-S-cynbpamounndensoar (TEPS 51)

0 o}
\\S/NH2

W

9 o
CHj

NH

NG,
20 K pactBopy 10 mmomneii (2,947 r) metun-3-(6ensunamuno)-5-[(E)-

OUMETHIAMHUHOMETHIIEHAMUHO |cyNibdoru-4-pennncynbdpanundenzoara B S0 mi
anetoHuTpuia nodasnsanu 24 mmons anmnuHa (2,191 mn) u 20 mmoneit K,COs (2,764

r). CMmech mepeMeImnBaIl Npu KOMHATHOH Temmeparype B TeueHue 2 4. [locie
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3aBEPILICHUs PEAKLUH, 3a IPOTEKAHUEM KOTOPOH CIE€AUIH ¢ TOMOUIBK TOHKOCIOWHOU
xpomartorpaduu, cmMech paz0aBIIsIN BOJOH U SKCTPArupOBAIU STHIALETATOM.
Oprannueckywoo (asy cymmnu Hag Na,;SO4 1 3aTeM BhIMapUBaAJIH MPU MTOHHKEHHOM
nasieHuu. ITonyueHHbIN HEOUHNINEHHbIN NMPOAYKT OYUIIAIN C TOMOIIBIO
nepexkpucramuzanuu u3 EtOH (70%) u nonyuanu 3,40 r opaHXeBbIX KPUCTAJIIOB
(BbixOX 97%). "H SIMP (200 MTI'i, IMCO-ds) & 8,60 (d, J=2,1 I';, 1H), 8,46 (s, 1H),
8,41 (d, J=2,1 T'u, 1H), 8,11 (s, 2H), 7,37-7,22 (m, 2H), 7,09 (t, J=7,3 I'u, 1H), 7,03-
6,89 (m, 2H), 3,90 (s, 3H) °C SIMP (50 MI', IMCO) & 163.8, 140,2, 139,3, 137,7,
133,9, 133,2, 131,1, 129,3, 124,5, 119,4, 119,3, 52,6. MC m/z: 351 M".
Metun-3-[(E)-numMeTunaMuHOMETHIEHAMHUHO |CYIb()OHUI-5-HUTPO-4-

dbenuncynspannndensoar (TEPS 52)

K pactBopy 2 mmozeii (700 mr) merun-4-xnop-3-[(E)-
AUMETHUIAMHUHOMETHIEHAMHUHO |cynbPOoHUNI-5-HuTpoOeH3oaTa B 10 M aneToHUTpHUIA
nobasisiiu 4 mmonst KoCO3 (553 mr) u 2,4 mmouns tnodenona (245 mxi). Cmech
NepeMelInBaIu NP KOMHATHON TeMIepaType B TedeHue 1 AHs U mocje 3aBeplIeHUs]
peakLuu, 3a NPOTeKaHUEM KOTOPOU CIENUININ C MOMOLIbIO TOHKOCJIOWHON
xpomarorpaduu, cmech pa3daBJIsIIM BOJOH M HKCTPATHPOBAJIU STUIIALETATOM.
Oprannveckywo (aszy cymwmiu Hag Nay;SO4 1 3aTeM BhIMapUBAIKA MPU MOHUKEHHOM
nasiaeHuu. IlonydeHHbIH HEOUNIEHHBIA NPOAYKT OUYHMIIAIYN C MOMOLIBK KOJTOHOYHOU
xpomartorpaduu (cHayana ¢ ucnosp3zoBanueM 300 M merposeitHOro 3¢upa, 3aTeM ¢
ucrnonb3oBaHueM 300 M 3TUNAIETATA) U MTOJNyYalu 723 MTr KENThIX KPUCTAJIOB
(Bbix0x 85%). "H SIMP (200 M1, xopodopm-d) & 9,10 (d, J=1,9 I', 1H), 8,36-8,25
(m, 2H), 7,34-7,18 (m, 3H), 7,16-7,03 (m, 2H), 3,98 (s, 3H), 2,96 (s, 3H), 2,87 (s, 3H)
B¢ AMP (50 MI'y, CDCl3) § 163,8, 161,3, 154,2, 147,0, 133,5, 132.,6, 131,3, 129,90,
129,4, 128,4, 1280, 77,2, 53,2, 41,6, 35,6. MC m/z: 423 M.

Metun-3-amuHo-5-[(E)-quMeTuiiaMiuHOMETUIEHAMUHO |CYJIb(G OHUIT-4 -

denuncynspannndbensoar (TEPS 53)
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CH;
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K pactBopy 1 mmouns (423 mr) TEPS 52 B 10 mn EtOH nobasnsnu pactsop 10
mmoutedt (535 mr) NH4Cl B 30 M H,O. Cmech nepeMemnBaiu U KUMSATUIIH C
obpatHbIM XonoamIbHUKOM. [Tocne noGasnenust 10 Ma qUOKCaHa Yepe3 MPOMEXKYTKH
BPEMEHU, PaBHbIEC 3 MUH, TPeMs NOPUUAMHU H00aBisinu 4 mmouns (223 mr) xenesza. DTy
cMech HarpeBanu B TeueHue 8 4. ITocne 3aBepuIeHHs peakuny, 3a MPOTEKaHUEM
KOTOPO¥ CJIeAUIU C MOMOIIBI0 TOHKOCJIOHHON XpoMaTorpadun, cMech paz0aBisiiu
BOJIOW U 3KCTparupoBaiu guxyjopmeranoMm. Opranudeckyr ¢asy cymunu Hax Na,SOy
¥ 3aTEM BBINTAPHUBAJIN MPU MOHMKEHHOM JaBJICHUU U NOdydann 390 MI CBETIO-)KENTBIX
kpuctannos (99% coexunenus 4). 'H IMP (200 MI'n, xnopodopm-d) & 8,39 (s, 1H),
8,22 (s, 1H), 7,65 (s, 1H), 7,26-7,06 (m, 3H), 6,99-6,84 (m, 2H), 4,25 (brs, 2H), 3,92
(s, 3H), 2,75 (s, 3H), 2,49 (s, 3H) °C SIMP (50 MI', CDCl3) § 165,9, 161,0, 150, 1,
146,7, 134,7, 132,2, 129,3, 129,3, 125,7, 120,0, 119,9, 114,3, 77,2, 52,6, 41,2, 34,9.
MC m/z: 493 M".

Metun-3-(0ytunamuno)-5-[(E)-auMeTHIaMUHOMETHIEHAMUHO |CYJIb( OHMIT-4 -

benuncynspanundensoar (TEPS 54)

CH,

0 0 |

‘s eH
o ) Y ?
| © H
CH,

s

H3C A~ _NH

K pactBopy 1,5 mmons (135 mxn) macasiHoro anpaeruga B 10 mur 1,2
nuxjopstana gobdasisim 1 mmons (393 mr) TEPS 53. K stomy pactBopy nodasisinu 1
MMOJIb YKCYCHOM KUCHOTHI (58 Mkir) u 1,5 mmoust (318 mr) tpuanerokcuboporunpuna
HaTpus (NaBH(OAc)3) u cmech nmepeMeInnBaiy Mpyu KOMHATHON TeMIiepaTrype B

TeueHue Houu. Ilocae 3aBEPLICHUA pCaKLIMH, 3a IPOTCKAHUEM KOTOpOﬁ CIcauim ¢
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MOMOIIBIO TOHKOCJIOMHON XpoMaTorpadguu, cMech pa3daBIsian BOJAOH U
3KCTparupoBaiu auxjaopmeranom. Opranndeckyo ¢aszy cymmiu vHag Na; SOy u 3aTem
BBINIAPUBAJIU NIPU MOHUKEHHOM JaBieHUHU. [1ony4eHHbI HEOUUIIEHHBIM NPOAYKT
OYHIIATHU C MOMOLIBIO KOJOHOYHOH Xpomarorpaduu (sTunaunerat/meTponeiHsiii 3¢up,
1+1) u monyuanu 60 Mr GexeBoro mopomkoobpasHoro Bemectsa (Bbixox 13%). 'H
SAMP (200 MTI'u, xnopodopm-d) & 8,31 (s, 1H), 8,22 (s, 1H), 7,49 (s, 1H), 7,33-7,04
(m, 3H), 7,01-6,83 (m, 2H), 3,93 (s, 3H), 3,11 (t, J=6,9 T'u, 2H), 2,74 (s, 3H), 2,49 (s,
3H), 1,51-1,28 (m, 2H), 1,21-0,98 (m, 2H), 0,77 (t, J=7,2 T, 3H) *C AMP (50 MI'1,
CDCl3) 6 166,4, 161,0, 150,2, 146,7, 134,8, 132,3, 129,2, 129,2, 125,9, 125,8, 117,9,
114,8, 77,2, 52,6, 43,44, 41,1, 34,9, 31,0, 19,9, 13,7. MC m/z: 449 M".

3-(bytunamuno)-4-dpenunncynbdanmi-S-cynppamonndensoiinas kucuora (TEPS 595)

0
\_NH,
\Y
HO %
8
HaC A~ _NH

K pactBopy 0,5 mmouns (225 mr) TEPS 54 8 3 mn MeOH no6asisinu 2 miu 2 H.
pactBopa NaOH u nepemeiminBanu npu KOMHAaTHOH TeMIepaType B T€YEHHUE HOYH.
ITocne 3aBepuIeHHs peakLuy, 32 IPOTEKAHUEM KOTOPOH CIEIUIIN C TOMOLIBIO
TOHKOCJIOHHOM XpoMaTorpaduu, CMeCh MOJKUCISUTH C TTOMOIIBIO 2 MJI 2 H. pacTBOpa
HCI. Ocanok or¢unpTpoBsiBaiu U nony4anu 80 Mr 0ekeBOro TBEPAOTO MPOAYKTA
(40% coenunenus 6). 'H AMP (200 MI'y, IMCO-de) & 7,86 (s, 1H), 7,45 (s, 2H),
7,35 (s, 1H), 7,31-7,06 (m, 4H), 5,53 (t, J=5,6 T'u, 1H), 3,20-2,98 (m, 2H), 1,41-1,18
(m, 3H), 1,12-0,88 (m, 2H), 0,72 (t, J=7,2 T, 3H) ’C AMP (50 MI'y, IMCO) &
166,7, 149,9, 148,8, 134,4, 133,1, 129,0, 127,4, 126,6, 114,9, 114,1, 113,5, 42,3, 39,9,
39,52, 39,1, 30,1, 19,1, 13,6. MC m/z: DV HeBO3MOXKHa.

Metun-3-[(E)-aumMerunaMmuHoMeTHiIeHaMIHO |cynbdoHun-4-[[(1S)-2-meTokcu-1-

MeTHI-2-0Kkco3Th |amuHo|-5-autpodensoar (TEPS 56)
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CH,
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3 N 2 ,CHs
Nal:
NO, j\ CH,
0/

3 mmous (1049 mr) Metun-4-xnop-3-[(E)-auMeTnIaMMHOMETHIEHAMHUHO |-
cynbhoHMI-5-HUTpoOeH3oara u 6 mmosei (839 Mr) runpoxaopuaa METUIOBOTO 3 upa
L-ananuna cycnenauposanu B 15 ma N,N-numerundopmamuna. K stoi cmecu

5 nobasnsu 1,5 ma TpusTHiamuHa U ee nepememusanu npu 100°C B Teuenue 2 4.
ITocne 3aBeplIeHUs] pEAKIIMU PACTBOP MPOMBIBAJIN BOAOH U TPHKABI SKCTPArUPOBAIH
stunaneraroM. O6beanHEHHbIE OpraHn4eckue (a3bl IPOMBIBAIH PACCOJIOM.
Oprannueckyr ¢a3y cymuin Hax cyabpaToM HATPpHUs U PUIBTPAT BHIMAPUBAIH MPH
NOHW)KEHHOM JaBieHnH. [TonydeHHbIH HEOYNIIEHHBIH MPOAYKT OUHINAIH C ITOMOIIBIO

10 KOJIOHOYHOH xpoMartorpaduu (3Tuianerat/nerpoiennslii 3¢up, 7+3) u BpInapuBaiu
P MOHM)XEHHOM J1aBlIeHUU U nonydanu 2,21 mmons (920 Mr) KenTsIX KPUCTAJIOB
(BpIxXOA 73,6%).
[a]i{::Jr 67,668° (¢=0,5; meraHo€).
'H AMP (200 MI'n, xnopodopm-d) § 8,70 (d, J=2,1 T'u, 1H), 8,48 (d, J=2,3 'y,
15 1H), 8,18 (s, 1H), 7,60 (d, J=7,8 T'u, 1H), 4,34-4,11 (m, 1H), 3,91 (s, 2H), 3,75 (s,
3H), 3,18 (s, 3H), 3,07 (s, 3H), 1,45 (d, J=6,9 I'u, 3H). MC m/z: 417 M".
Metun-3-[(E)-gumerunamMmuHomernieHaMuHO [cybponun-4-[[(1R)-2-meTokcu-1-

MeTHJI-2-0Kco3THI |aMuHO|-5-HuTpoben3oat (TEPS 57)

CHj,
a C{\ N l!.l
s~ Y “CH,
o) W
CH % "
H
3 N., CH,
H™
NG, X\ CHj,
0/
0]
20 1 mmonb (350 mr) Mertun-4-xnop-3-[(E)-auMeTniaMuHOMETHIEHAMHUHO |-

cynbpoHmI-5-HUTpoOeH3oara u 2 Mmouis (280 Mr) runpoxiaopuaa METUIOBOTO 3 upa
D-ananuna cycnesaupoBanu B 10 M N,N-numerundpopmamuna. K sroit cmecu

nobasnsanu 1 mMa TpusTunaMuHa u ee nepememusanu npu 100°C B reuenue 2 4. [Tocne
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3aBEpPIIEHUs PEaKIUHU PACTBOP MPOMBIBAJIU BOAON U TPHKABI 3KCTPArdPOBAIH
stunaneraroM. OObeUHEHHBIE OpraHuYecKne (a3bl IPOMBIBATIN PACCOJIOM.
Oprannueckyro ¢a3y CymuIu Hax CyabpaToM HATPUs U QUIBTPAT BBIAPUBAJIU IIPU
NOHMKEHHOM JaBjeHuu. [TonydeHHbIH HEOUNIIEHHBIH NPOAYKT OUMINAIHN C ITOMOIIBIO
KOJIOHOYHOH XpoMatorpaduu (3TuianeTaT/neTpoeinsiit 3¢gup, 7+3) u BbImapuBaiu
IpU MOHM)XEHHOM JaBiieHUuu u nosnydanu 0,67 mmods (280 Mr) sKeJNThIX KPUCTAJIOB

(BbIXOA 67,0%).

[a]zli}Z- 68,895° (¢=0,5; meraHo€N).

'H SIMP (200 MI'n, xnopodopm-d) § 8,70 (d, J=2,1 T'u, 1H), 8,48 (d, J=2,2 'y,
1H), 8,18 (s, 1H), 4,17 (dd, J=18,0, 7,0 ', 1H), 3,91 (s, 3H), 3,75 (s, 3H), 3,18 (s,
3H), 3,07 (s, 3H), 1,45 (d, J=6,9 T'y, 3H). ’C AMP (50 MI'y, CDCls) § 173,0, 164,6,
159,4, 141,9, 138,2, 134,0, 132,0, 131,7, 118,4, 53,5, 52,8, 52,6, 41,9, 36,0, 19,3. MC
m/z: 417 M".

Metun-(2S)-8-[(E)-numMeTniaMuHOMETUIIEHAMHUHO | CY T () OHMII-2-METHII-3-0KCO-

2,4-nuruapo-1H-xunokcanun-6-kapookcunar (TEPS 58)

CHj
7 A No A
o S s
I O H
CH,
NH
HN o
CHg
0

2 mmods (833 mr) TEPS 56 pactBopsinu B 15 M stanona. {obasmusiau 2 miu
IUOKCaHa U cMech HarpeBaitu 10 85°C u mepeMeunBaIu 0 MOJHOTO PAaCTBOPEHUS.
3arem nobasnsin pactBop 24 MMmodei xyuopuna ammonus (1284 mr) B 6 Mt BOABL.
UeThIpbMs TOPLUUAMH Uepe3 MPOMEXKYTKH BPEMEHH, paBHbIe 5 MUH, nobasmsumn 14
MMoJiel mopomrkooOpasHoro xkene3a (781 mr). Cmech oxnaxknanu 1o 60°C u 3atem
TPUIKIBI SKCTPArHPOBAJIU C TOMOIIBIO 25 M guxiopMmeraHa. OObe uHEHHbIE
OpraHUYeCcKHe CJIOW MPOMBIBAIHN BOJOW M CYIININ HaA cyibdaToM HaTpus. PuiapTpar
BBINTAPHUBAJINA TP MOHMKEHHOM JaBJICHUU U MOJYYE€HHBIH HEOUNIEHHBIN MPOAYKT
OYHINAJIH C TIOMOINBIO KOJIOHOYHOH XpomaTorpaduu (3Tuianerat/meTpoieiHblid 3¢up,
7+3, 1 TONBKO 3THNALETAT) U mosy4anu 1,16 mmons (410 Mr) KenaTsIX KPUCTAJIOB

(BbIXOA 57,8%).
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[a]zi{:=+ 15,353° (¢=0,5; meTanomx).

'H SIMP (200 MT'n, IMCO-dg) 6 10,69 (s, 1H), 8,29 (s, 1H), 7,88 (d, J=2,0 I'y,
1H), 7,47 (d, J=2,0 ', 1H), 6,63 (s, 1H), 4,19 (d, J=8,8 'y, 1H), 3,80 (s, 3H), 3,13
(s, 3H), 2,91 (s, 3H), 1,25 (d, J=6,9 'y, 3H). ’C AMP (50 MI', IMCO) & 166,8,
165,2, 159,4, 134,6, 126,8, 124,2, 123,2, 117,7, 117,0, 51,9, 50,8, 40,8, 35,1, 29,0,
19,5. MC m/z: 354 M".

3-(bytunamuno)-2-dpeHokcu-5-(mupponunut- 1 -unmeTnn)oeH30Ccy 1bHOHAMUT

(TEPS 59)
O\\S/N Hy
"
0
HsC o~ _NH

1 mmonb (369 mr) TEPS 76 pacTBopsinu B 5 MJI NUPPOJTUINHA U CMECH
nepeMenInBaIu IPU KOMHATHOM TeMmnepaType B TeueHre Ho4u. [Tocne 3aBepiueHus
peakuuy, NpoTeKaHue KOTOPOH MPOBEPSIIN C MOMOLIBIO TOHKOCIONHOM
xpomarorpaduu, JKUAKHE BELUECTBA BHIMAPUBAIN NPU MOHUKEHHOM J1aBJICHUU.
HeouunmeHHbIi TPOAYKT OYUIIAIN C IOMOLIBI0 KOJOHOYHOH XpomaTorpaduu
(Tonyon/rpusTunamut, 8+2) u nepexpuctaiauzanuu uz 70% EtOH u nmonyyanu 220
MT Ge1oro mopomkoobpasHoro Bemectsa (Bbxox 55%). "H AMP (200 MI'u, IMCO-
de) 8 7,39-6,62 (m, 9H), 4,67 (s, 1H), 3,56 (s, 2H), 3,14-2,91 (m, 2H), 2,30 (s, 1H),
1,84-1,61 (m, 4H), 1,52-1,24 (m, 2H), 1,27-1,00 (m, 2H), 0,77 (t, J=7,1 Ty, 3H). 1*C
SIMP (50 MT'u, IMCO) & 156,9, 142,0, 137,2, 137,0, 134,9, 129,0, 121,9, 115,5,
114,7, 113,7, 59,5, 53,6, 42,1, 30,4, 23,2, 19,3, 13,7. MC m/z: 403 M".

3-(byrunamuno)-5-(umunaszon-1-kapoouun)-2-peHokcubeH30JCy b OHAMU

(TEPS 60)

Q
Q_NH;
S

(\N = l/\\

N—'”;I X N0
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K pactBopy 2,5 mmons (913 mr) 6ymeranuga B 10 mn cyxoro TI'® nobasnsinu
2,75 mmons (447 mr) 1,1-xkapbonnnauumunazona (KJAM) u cmech nepememuBaig npu
67°C B TeueHue 3 4. 3aTeM CMeCh OXJIaXKJaJIH 10 KOMHATHOW TeMIepaTypbl U MOCHe
nobasnenus 15 ma gustTunosoro 3¢gupa obpasosbiBasics Oenbiii ocagok. Ocanox
OT(GUIBTPOBBIBAIN U CYLIWIIM PU MOHMKEHHOM faBieHnu u noaydanu 0,98 r 6enoro
nopomkoo6pasHoro Bemectsa (Bbxox 94,30%). 'H SIMP (200 MTI'w, ) & 8,10 (d, J=1,4
I'n, 1H), 7,78 (d, J=2,0 T'u, 1H), 7,49 (d, J=2,0 T'u, 1H), 7,29-7,12 (m, 4H), 7,08-6,69
(m, 3H), 3,00 (t, J=6,7 'y, 2H), 1,41-1,23 (m, 2H), 1,19-0,93 (m, 2H), 0,70 (t, J=7,1
'y, 3H). C SAMP (50 MI'u, MeOH) § 171,6, 158,4, 144,0, 141,1, 138,4, 133,3,
131,0, 124,3, 122,1, 117,7, 117,6, 117,1, 69,3, 44,2, 32,5, 21,3, 14,5.

N'-[3-(bytunamuno)-5-(rugpokcumeTnn)-2-pernokcud ennin |cynbpormn-N,N-
numetuiapopmamunus (TEPS 61)

Hj

i
]
W N N
o 1
© H

O

HsC A~ _NH

K pactBopy 1 mmouns 3-(OyTunaMuno)-5-(rugpokcumeTnn)-2-
denokcubenszoncynsponamuna (Toellner K et al., Annals of Neurology (2014), 75(4),
550-562) B 2,5 mun AM® nobasnsinu 1,2 Mmouns (HogMeTu)uukaonponana u 1 Mmob
(124 mr) AgO u nepeMeminBaiu B Te4eHUe 2 NHEN. 3aTeM CMECh BBhIMAPUBAIHN NIPU
NOHWKEHHOM JIaBJIEHHUH U MOJYYEHHBIH HEOYNLIEHHBIH NPOAYKT OUHINAIH C ITOMOIIBIO
KOJIOHOYHOU XxpomaTtorpaduu (Tonyos/Tpudstuiamut, 8+2). B coorBeTcTBUUM CO
CIIEKTPOM MpOocToit 3pup He oOpa3oBsiBajics, HO JJM®P cBs3bIBajCA C
cyab(GOHaAMUITHON TPyNION ¢ 0Opa3oBaHHEM UCKOMOTO COeNuHeHus, moaydanu 200 mr
JKENTHIX KpUCTamIoB (Bexon 49%). "H AMP (200 MI'u, IMCO-ds) § 7,85 (s, 1H),
7,37-7,20 (m, 2H), 7,18-6,87 (m, 3H), 6,77-6,54 (m, 2H), 5,31 (t, J=5,8 ', 1H), 4,72-
4,56 (m, 1H), 4,51 (d, J=5,6 'y, 2H), 4,20-3,93 (m, 1H), 3,06-2,94 (m, 2H), 2,86 (s,
3H), 1,42-1,25 (m, 2H), 1,16-1,00 (m, 2H), 0,75 (t, J=7,2 T, 3H). ’C AMP (50 MTw,
JIMCO) 6= 160,2, 156,3, 141,7, 140,3, 135,3, 134,5, 129,3, 121,9, 115,0. 113,0,
112,7, 62,7, 42,2, 40,7, 34,5, 30,4, 19,3, 13,6. MC m/z: 406 M.

5-Xnoprtuoden-2-xkapoononas kucnora (TEPS 62) (Moni, L et al, 2016)
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Ho [\

0

300 mmouteii (12 ) NaOH pactBopsinu B 60 M H,O u pactBop oxnaxzaanu o 0-
10°C. 3arem nobasusinu 90 mmouneit (4,65 mi) Opoma. 30 mmoneii (4,8 r) 2-AueTtun-5S-
xaoptuodena (T1) pacropsiniu B 30 MJ1 TUOKCaHa U NOOABJISIU IPU TEMIEpaType,
pasHoili 0-10°C. PacTBOp nepeMeninBaiyu Npu KOMHAaTHON TeMnepaTtype B TeueHue 1 4,
3TO MPUBOAUIIO K 0Opa3zoBaHu Opomodopma. bpomodopm ynansiu ¢
UCIIOJIb30BAHUEM JEJIUTEIbHONH BOPOHKH U K BOJHOM (pase nodasusnu 3 r
nupocyibpurta HaTpus B 45 mu H,O. PacTBOp MOOKHUCISUIIN € TOMOIIBIO
koHueHTpuposanHoit HCI, npu 3Tom oGpa3oBsiBancs OexeBbili ocanok. Ocamok
coOupanu ¢ MOMOIIbI BAaKYyYMHOTO (PUIBTPOBAHMS U MOJy4anu 3,72 T BelIecTBa.
(76,1%). "H SIMP (200 MI'1, xtopodopm-d) § 7,69 (d, J=4,1 T, 1H), § 7,26 (s, 1H),
$ 6,98 (d, J=4,1 I'y, 1H).

Metun-5-xnopruoden-2-kapookcunar (TEPS 63) (Hauck, S. et al, 2016)

/OY@\
S Cl
O

3,716 r (22,9 mmons) TEPS 62 pactreopsiiau B 30 ma MeOH u noGasmsinm 1,5 mn
koHueHtpuposanHoit H,SOy. ITocne nepemennBanus ¢ 0OpaTHBIM XOJOAUIBHUKOM B
TedeHue 28 4 1S nmoaineaunBaHus pactsopa nobasisuin NaOH. 3atem pactBop
TPUKABI 3KCTPAarupoBaiy dTUianeraToM u cymmiu Hag NaySOy. 3aTeM pacTBOpUTEND
yIaJsu B pOTOPHOM UcTapuTene u noaydaau 2,157 r kuaKoro KOpuuHeBOTO
npoaykta (53,3%). '"H SIMP (200 MI', xnopodopm-d) & 7,59 (d, J=4,0 ', 1H) § 6,93
(d, J=4,0 T, 1H) & 3,87 (s, 3H). ’C AMP (50 MI'u, AMCO-de) & 160,8, 135,6, 133,8,
131,3, 128,6, 52,5. MC m/z: 176 M.

Metun-5-xnop-4-aurporunoden-2-kapbokcunar (TEPS 64) (Park, Chan L. et al,
2014)

NO;
—Oo I\

S Cl
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12,2 mmons (2,157 r) TEPS 63 pacTBopsinu B 3,9 M1 KOHIIEHTPUPOBAHHON
H,S0,4 u 3arem oxnaxnanu 1o 0-10°C. Mennenno nobasisinu xononuy (0-5°C)
cMmech 3 M koHUueHTpupoBanHoit HySO4 u 1,7 mn xoHuentpuposannoit HNOs u
nepememnnBany npu 0°C B redenue 1 4. 3aTeM cMeCh BBIJIMBAJIHN B BOJY CO JIbJAOM, IIPU
5TOM 00paszoBbIBasCs ocanok. Ocanok coOMpany ¢ HOMOIIbIO BAKYYMHOTO
¢uaPTPOBAHMS U TPUIKABI MPOMBIBANIN, CHavana ¢ nomombio H,0O, 3aTeM ¢ momMobio
5% pacTBopa rugpokapOOHaTa HATPUS U MOBTOPHO MPOMBIBaJIU ¢ momouibio H,O.
TTonyuasu KeaTsiii IPORXYKT ¢ BhixoxoM 1,502 r (54,9%). 'H SAMP (200 MI'w,
xnopodopm-d) & 8,18 (s, 1H), & 3,94 (s, 3H). °C AMP (50 MI'n, xmopodopm-d) &
128,6, 53,1. MC m/z: 221 M.

Metun-4-autpo-5S-¢penokcurnoden-2-xkapodokcunar (TEPS 65) (Consiglio, G, et
al, 2002)

NO,

1,502 r (6,8 mmoust) TEPS 64 pactBopsinu B 22,4 ma numetundopmMaMuaa, 3aTemM
nobasisim 0,694 r ¢penona u 1,86 r K,CO3;. Cmech nepememinBaiu Npyu KOMHATHOH
TeMmrneparype B TeueHue Ho4u. 3atem nobasisiau H,O u npoaykt cobupanu nytem
SKCTPAKLMH dTHJIALETATOM (MIPOBOIAUMON Tpuskabl). OpraHuvyecKue CJIOu CyLIUIN Hal
Na,SO4 u pacTBOpHUTEND YAAISIIN B POTOPHOM HUcmapuTene u noaydanu 1,805 r
GexeBbIx KpHCTaIIoB (95,6%). "H SIMP (200 MTI', xnopopopm-d) & 8,11 (s, 1H) &
7,64-7,16 (m, 5H) & 3,85 (s, 3H). ’C SIMP (50 MI'y, xnopodopm-d) § 161,3, 156,8,
130,8, 128,3, 1278, 120,0, 1173, 52,9. MC m/z: 279 M.

Metun-4-amunao-5-penokcuruodpen-2-kapbokcunar (TEPS 66)
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1,805 r (6,5 mmounsi) TEPS 65 nobasnsnu xk 65 mn EtOH, cmecs HarpeBanu no
85°C u mepemelinBatu 10 NOJHOrO pacTBopeHus. 3areM 2,249 r xmopuna aMMOHUS
pacteopsiau 25 ma H,O u nobasnsiiu k pacTBopy. 3aTeM TpeMs MOPLUSIMH Yepes
MPOMEXKYTKU BPEMEHH, PaBHbIE HECKOJIBKO MUHYT, nobasisuu 0,937 r
nopoirkoodpasHoro xkenesa. Pactsop nepememuBanu npu 85°C B Teyenune 2 4 10 TeX
nop, noka no naHHeiM TCX B cmecu Oonbine He conepskancss TEPS 65. 3atem cmech
oxnaxkaanu 10 60°C 1 mpOayKT peakUnu cOOUpaNu NyTeM 3KCTPAKIUU
auxjgopMmeTaHoM. OpraHuyeckue cjiou npomeiBaiu ¢ nomoinsto H,O u pacconom u
cymniau Haa NaSO,4. 3aTemM auxyiopMeTaH yaaisyidi B pPOTOPHOM UCTApUTENE U
nonyuanu 1,25 r KOPUYHEBOro KHUAKOro BemecTsa (76,9%). "H AMP (200 MTw,
xnopodopm-d) & 7,78-6,65 (m, 6H) & 3,84 (s, 3H) & 2,92 (s, 3H). °C SAMP (50 MI'w,
xaopodopm-d) & 162,6, 157,9, 133,1, 129,9, 125,9, 123,8, 116,2, 62,2, 52,1. MC m/z:
249 M".

Metun-4-(6ytunamuno)-5S-penokcurnoden-2-kapbokcunar (TEPS 67)

W

1,25 r (5,0 mmonst) TEPS 66 pacteopsiu B 20 Mit suMeTHiIpOpMaMua, 3aTeM
nobasnsn 0,453 r K,CO3 u 792 mxn Oytuniionnaa U cMech NMepeMemnBaii Mpu
KUIISTYCHUU ¢ OOPaTHBIM XOJOAMIBHUKOM B TeueHue 3 4. 3arem nobasisnu H,O u
IPOAYKT COOMpANH MyTeM SKCTPAKLHUH 3TUaneTaToM. OpraHn4ecKkue CJIOU CYIIHIH

Hag Na;SOy4 u 3aTeM pacTBOPUTEIb YAAJIAIN B POTOPHOM HCHapuTtese. 3aTeM NPOAayKT
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OYMINAJIH C MIOMOINBI0 KOJOHOYHOH XpomaTorpaduu (3Tuianerat/meTpoienHslii 3¢up,
3+7) u nonyuanu 0,702 T CBETIO-KENTOr0 TBEPAOro BemecTsa (4,6%). 'H SIMP (200
MTI'u, xnopodopm-d) 6 7,64-6,76 (m, 6H) & 3,82 (s, 3H), & 3,10 (t, J=7,0 I'u, 1H) 6
1,66-1,13 (m, 4H) & 0,87 (t, J=7,1 ', 3H). >C AMP (50 MI'y, xtopodopm-d) &
129,8, 123,7, 116,2, 52,1, 46,4, 32,1, 20,0, 13,8. MC m/z: 318 M".
4-(bytunamuno)-5-penokcurnoden-2-kapdononas kuciora (TEPS 68)

CH,
.
N

HO /\

s 0

1,98 mmomns (0,7 r) TEPS 67, 2 mmons (0,218 r) KOH pacteopsinu B 30 mut EtOH
u 10 ma H,O. 3aTtem peakIMOHHYIO CMeCh KHIATHIN ¢ OOPATHBIM XOJIOJUJIBHUKOM B
TedueHue 3 4. PacTBOpUTENb yAAIAIN IPU MOHMKEHHOM JaBIC€HUU U OCTATOK
pasbasisiin ¢ nomowmbio H,O. 3atem nodasnsanu pactsop NaOH nns yBenndeHus
3HaueHus: pH no pasHoro 10. 3aTeM BOAHBIN CJIONH NIPOMBIBAIN 3TUIALIETATOM U
noakucisanu koHueHtpuposanHoit HCl. 3arem nponykT skcTparuposanu
STUJIALIETATOM, NIPOMBIBAJIN BONOH, cymuian Haa Na,;SO4 u 3aTeéM KOHLEHTPUPOBAIU
IIPU NMOHM)XEHHOM J1aBJIEHUHU. 3aTeM MPOAYKT OUUINAJIH C MOMOIIbI KOJIOHOYHOM
xpomarorpaduu (3Tunauerat/merposeiinsiii 3¢up, 3+7, 10% CH3COOH) u nonyvanu
0,045 r Bemectsa (7,5%). "H SIMP (200 MI'y, xnopodopm-d) & 8,20 (s, 1H) & 7,56-
6,95 (m, 6H) & 3,13 (t, J=6,9 T, 1H) & 1,42 (m, 4H) § 0,90 (t, J=7,1 T'y, 3H). °C
SAMP (50 MTI'n, xnopodopm-d) 6 167,5, 157,9, 136,5, 129,9, 125,0, 124,0, 116,5, 46,6,
31,9, 20,0, 13,8. MC m/z: 291 M.

5-Xnop-4-aurpornoden-2-cynpponmnaxuopun (TEPS 69) (Yang, J. et al, 2015)

NO,

/AR

c—% 7 ¢
0

B Tpexropunoii konbe 6,16 ma (46,1 mmouns) S-xmopTuodeH-2-

CyIb(QOHIIXJIOpHAA MO KAIIsIM 100aBJISIIN K 55,6 MJT IbIMsIIe a30THON KUCIOTHI.
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Crauana pacTBOp OXJIaXAAJHU JJIs1 OOECTIEeUeHUs TeMIIepaTyphl. paBHOHU Huke 60°C.
ITocne nmepeMelnnBaHus B TEYEHHE 3 U peakiUs 3aBepIiasach U PaCTBOP BHLIUBAJIH B
BOAY co JbaoM. [IpoaykT coOupanu ¢ MOMOLIbI0 BaKYYMHOTO (UIBTPOBAHUS U
nonmyuanu 11,161 r xentbix kpuctamnos (92,4%). 'H AMP (200 MI'n, xropodopm-d)
§ 8,30 (s, 1H). °C AMP (50 MTI'nt, xnopoopm-d) § 129,8. MC m/z: 263 M".
5-Xnop-4-uurporuoden-2-cynpponamun (TEPS 70) (Kunzer, AR, et al, 2010)

NO,

/A

S
o]

Cl

11,31 r (42,6 mmounst) TEPS 69 npu 0°C noGasusinu x 44,2 mn NH,OH. ITocne
3aBeplIeHus 10OaBICHHUS PEAKIIMOHHYIO CMECh MePEeMEIINBAIN TP KOMHATHOMN
TeMIrepaType 40 paCTBOPEHUs TBEPAOro BelecTsa. l1Ipo3padHelil OpaHKeBBINH pacTBOP
OXJIAKIAJH JbAOM, pasdasisinu ¢ nomombio H,O 1 moaKHUCIsAIN KOHUEHTPUPOBAHHON
HCI nns ocasxknenus: TBepnoro Bemectsa. [IpoaykT codupanu ¢ moOMOIIbIO
BAKYYMHOTro pruibTpoBaHUA U moay4aiu 4,566 r kenToro nopomkoodpa3Horo
BemecTsa (44,1%). "H AMP (200 MI', IMCO-de) & 8,14 (s, 1H) § 7,97 (s, 2H). "°C
SAMP (50 MT'n, AIMCO-de) & 141,7, 124,8. MC m/z: 242 M.

N'-[(5-Xnop-4-aurpo-2-tuenun)cyiabdoumn]|-N,N-numerunpopmamunus (TEPS 71)

NO,

/A

S
W S

N/
\ A ©
/

Cl

4,566 r (18,8 mmouns) TEPS 70 pacTBopsiinm B 22,5 MJI alleTOHUTPUIIA U 3aTEM
MenieHHO nobasinu 2,8 mu numetunanerans N,N-numerundopmamuna.
PeakLinOHHYIO cCMeCh IIepeMEelINBaIN B TeUEHUE HOUH, 3aTEM CMECh TPHUKIbI
SKCTParupoBaid 3TUJIALETATOM U OpraHUuYeCcKUM cioi cymunu Haa NaSOy.
PacTBopuTens yaansnu npu NOHUKEHHOM AABJIEHUU U nojaydanu 1,95 r xkenaroro

npoaykta (35,1%). 'H AMP (200 MI'n, IMCO-ds) & 8,29 (s, 1H) & 8,00 (s, 1H) &
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3,20 (s, 3H) 8 2,98 (s, 3H). °C AMP (50 MI';, IMCO-ds) § 160,6, 124,8, 41,3, 35,4,
MC m/z: 297 M".
N,N-IumeTtun-N'-[(4-Hutpo-5-penokcu-2-ruenun)cyabponun|popmamMuaux

(TEPS 72)

5
6,6 mmodns (1,95 r) TEPS 71 pactBopsiiu B 17 M aleTOHUTPUIIA B 3aTEM
nobasysinu 0,55 r penona u 1,85 r K,CO;. Cmech nepeMenuBanu B TeueHue 4 d,
3aTeM 100aBJISUIH BOAY M TPHIKABI SKCTPArUPOBAJIH 3TUIALIETATOM U OIUH pa3
pacconom. Opranndeckuii cioil cymunu Haa Na;SO4 u pacTBOpUTENb yAANSIU IPU
10 MOHUKEHHOM AaBJIeHUH U noaydaiu 0,4 r KOpuuHEeBbIX KpucTauioB. I[Ipoaykr

OYMINAJIH C TIOMOINBIO KOJIOHOYHOH XpomaTorpaduu (3Tuianerat/meTpoieiHblii 3¢up,
3+7) u monyuanu 2,2 r opaHxeBoro npoaykra (92,4%). 'H AMP (200 MI'u, IMCO-
de) 8 8,22 (s, 1H) § 7,82 (s, 1H) & 7,70-7,37 (m, 5H) & 3,16 (s, 3H) § 2,92 (s, 3H). '°C
SAMP (50 MTI'u, xnopodopm-d) 6 159,5, 156,8, 130,8, 128,7, 127,8, 124,7, 119,9, 41,9,
15 36,0. MC m/z: 378 M.
N'-[(4-AmuHO-5-peHokcu-2-tuenun)cynbponnin]-N,N-numerundopmamMuany
(TEPS 73)

2,2 v (6,1 mmons) TEPS 72 nobasnsnm k 40 ma EtOH, cmecs Harpesanu 1o 85°C
20 U NepeMelInBalu A0 MOJHOTO pacTBOpeHus. 3aTeM 4,4 r XJopuaa aMMOHUS
pactBopsuiu B HoO 1 noGasmsiii k pacTBOpy. 3aTeM TpeMsi MOPILUSIMHE Yepe3
MPOMEXKYTKH BPEMEHH, PaBHbIE HECKOJIBKO MUHYT, gobasism 0,61 T

nopourkoodpasHoro xkenesa. Pactsop nepememusanu npu 85°C B Teyenune 2 4 10 Tex
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nop, noka o nanHbiM TCX B cmecu Gonbine He copepxkancs TEPS 72. Cmech
oxnaxaanu 10 60°C 1 nIpoayKT peakLuu coOOUpanu NyTeM 3KCTPAKLHU
nuxjaopmeranoM. OO0beaMHEHHbIE OpraHnYeckue (a3bl MPOMBIBAIN PAcCOIOM U
oprannveckyr ¢aszy cymunau Hax Na;SO4. 3aTeM pacTBOPHUTENb YAAISIH IPH
NOHMKEHHOM JaBjeHuu. [IpoaykT ouyuInany ¢ moOMOIIbIO KOJOHOYHON
xpomarorpaduu (3Tunanerat/nerposeinsiii a¢up, 1+1) u nonyuanu 0,709 r xentoro
xuakoro emectsa (36,1%). "H SIMP (200 MI'n, IMCO-dg) & 8,17 (s, 1H) & 7,46-
6,92 (m, 6H) & 4,86 (s, 2H) § 3,16 (s, 3H) & 2,94 (s, 3H). °C AMP (50 MI';, IMCO-
de) & 159,6, 158,0, 135,3, 134,6, 132,2, 129,8, 123,3, 123,0, 115,8, 40,9, 35,2. MC
m/z: 325 M".

N'-[[4-(ByTunamuno)-5-penokcu-2-tuennn|cyabdorunn]-N,N-

numetuiapopmamunus (TEPS 74)

CH;
H
o]
-5 0
HsC /;} \C\) 5
7
H3C

0,7 r (2,2 mmonsi) TEPS 73 pactBopsiiau B 3,9 ma aumetundopmMaMuaa, 3aTeM
nobasnsnu 0,31 r K,CO3 u 531 mkn Oyrunitonuaa u cMech MepeMemnBaiu Mpu
KHUISTYEHUU ¢ OOpaTHBIM XOJIOAUJIBHUKOM B TeueHue 3 4. 3atem nobasnsiu H,O u
NPOAYKT cOOMpANTN MyTeM SKCTPAKLHK 3TUaneTaToM. OpraHn4ecKue CJIOU CYIIHIIH
Hag Na;SO4 u 3aTeM pacTBOPHUTEIb YAAJISIIN B POTOPHOM HCIApUTENE. 3aTeM MPOAYKT
OYHINAJIH C IIOMOINBIO KOJOHOYHOH XpomaTorpaduu. (3 Trnanerar/meTposeiHbIi
s¢bup, 3+7) u nonyuanu 0,101 r cBeTnO-)eaToro Teeporo semecrsa (11,8%). 'H
SAMP (200 MT', xnopodopm-d) 6 8,09 (s, 1H) 6 7,45-6,99, 6H) & 3,20-2,98 (m, 8H) &
1,70-1,15 (m, 4H) § 0,89 (t, J=7,2 T, 1H). *C AMP (50 MI'y, xtopodopm-d) &
159,2, 158,0, 131,7, 129,8, 123,9, 121,4, 116,3, 60,4, 46,8, 41,6, 35,7, 31,7, 19,9,
13,8. MC m/z: 381 M".

Metun-1-6ytun-7-[(E)-auMeTHIaMIHOMETHIEHAMUHO |CYIbPOHMI-2-

nponundbensumuaason-S-kapookcunar (TEPS 77)
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HsC \\ \/N\/ \CHa

CH,
0,5 mmons (193 mr) TEPS 31 nobasnsnu x 7,5 M a3tanona u 1,5 MJ1 1HOKCaHa U
3Ty cMech HarpeBanu 10 85°C u nepeMemunBaiu 10 MOJHOTO PaCTBOPEHUS. 3aTeM
nobasnsin 0,5 mMons stunanerarta (25 mki), 0,5 MMOJIS KOHLEHTPUPOBAHHON
yKCyCcHOU KUCHOTHI (14 MKT) U 5 MMonelt xnopuna ammonus (267,5 mMr) B 3 M1 BOJIBI.
Tpemst mopuusMu yepe3 MPOMeEKYTKH BPEMEHH, PaBHBbIC 2 MUH, JOOABISAIN 2 MMOJIS
nopourkoodpasHoro xkenesa (111,5 Mr). PeakunoHHYI0 cMeCh MepeMeIuBalu MPU
85°C B TeueHnwue eme 2,5 4 1o Tex nop, nmoka no gaHHeiIM TCX B cMecu Oonblne He
conepxainca BUM131. Cmech oxnaxxkaanu U 3aTeM TPUAKI bl SKCTparupoBaiu
nuxiaopMmeTanoM. OObeIMHEHHBIE OPTAHUYECKHE CJIOU NMPOMBIBAJIN BOJOW U CYLIUIH
Haa Na,;SO4. HeountieHHbIN NpOAYKT OUYHUINAIU C TOMOIIBIO KOJIOHOYHOM
xpomarorpaduu (3Tunaunerar/meTpoieiinsiii 3¢up, 8+2) u nonyvanu 43 Mr KeITOro
TBepaoro semectsa (Boixon 21,1%). 'H AMP (200 MTI'u, xnopopopm-d) & 8,55 (s,
2H), 8,15 (s, 1H), 4,95-4,65 (m, 2H), 3,94 (s, 3H), 3,16 (s, 3H), 3,07 (s, 3H), 2,99-
2,85 (m, 2H), 2,15-1,90 (m, 2H), 1,90-1,71 (m, 2H), 1,61-1,37 (m, 2H), 1,26 (s, 1H),
1,12 (t, J=7,4 T'u, 3H), 0,99 (t, J=7,3 Ty, 3H). C SIMP (50 MI'y, CDCls) & 166,6,
159,7, 159,2, 144,3, 133,3, 126,7, 125,1, 124,2, 122,9, 52,4, 45,8, 41,8, 35,8, 33,3,
29,8, 21,1, 20,1, 14,2, 13,9. MC m/z: 408 M.
Metun-(2R)-8-[(E)-nuMeTHIaMUHOMETHIIEHAMHIHO | CY b OHUI-2-METUII-3 -OKCO-

2,4-nuruapo- 1 H-xunokcanuu-6-kapbokcunar (TEPS 78)

CH,

i % N N
d NCH,

o A\!

I © H

CHj
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2 mmons (833 mr) TEPS 57 pactBopsinu B 15 min stanona. Jlobasnsinm 2 mn
IMOKCaHa U cMech HarpeBanu 10 85°C u mepeMennBaiu 10 MOJHOTO PaCTBOPEHHUS.
3arem nobaBnsanu pacTBop 24 mmonei xjaopuaa aMmMonus (1284 mr) B 6 Mt BOABIL.
YeTpIpbMsi MOPLUSMH Uepe3 NPOMEXKYTKH BPEMEHHU, paBHble 5 MuH, nobasnsnu 14
MMoJiel mopoikoobpasHoro kene3a (781 mr). Cmecs oxnaxkaanu no 60°C u 3atem
TPUKABI SKCTPAruPOBAJIH C MOMOLIBIO 25 M guxinopmerana. OObeauHEeHHbIE
OpraHUYeCcKue CJIOW MPOMBIBAIH BOJIOW M CYLIUIN HaA cyjibdaTrom Hatpus. @uibTpar
BBIMTAPHUBAJIUA TP MOHMKEHHOM JAaBJIICHUU M MOJYUYEHHBIH HEOUYHINEHHBIH TPOIYKT
OYMINAJIHM C MIOMOINBI KOJOHOYHOH XpomaTorpaduu (3Tuianerat/meTpoienHblid 3¢Qup,
7+3, u ToNBKO 3THNALETAT) U nosay4anu 1,49 mmoueit (530 Mr) sKenThIX KPUCTAJIOB

(BbxOA 74,7%).

[a]zi?:- 14,159° (¢=0,5; meTaHOM).

'H SAMP (200 MI'u, AMCO-ds) § 10,70 (s, 1H), 8,29 (s, 1H), 7,88 (d, J=1,9 I'n,
1H), 7,47 (s, 1H), 6,64 (s, 1H), 4,19 (dd, J=6,8, 2,3 I', 1H), 3,80 (s, 3H), 3,56 (s,
1H), 3,13 (s, 3H), 2,91 (s, 3H), 1,25 (d, J=6,8 ', 3H). >C AMP (50 MI'n, IMCO) §
166,8, 165,2, 159,4, 134,6, 126,8, 124,2, 123,3, 117,7, 117,0, 66,4, 51,9, 50,9, 40,9,
35,1, 19,5. MC m/z: 354 M.

Metun-(2R)-4-0ytun-8-[(E)-numernnaMuHOMETUIIEHAMUHO |CyIbPOHUIT-2-

MeTUIN-3-0kco-1,2-qurugpoxunokcanuu-6-kapobokcunat (TEPS 79)

CHj;
f A NN
e CH,
o N\
| ° H
CH,
NH
T _H
H3C\/\/N :
CH;
(0]

1 mmonb (354 mr) TEPS 78 pacteopsinu B 9 ma N,N-numerundpopmamuna. K
cMecu nodasisimn 2 Mmouist (276 mr) kapboHaTta kaiaus u 6 Mmouteit (687 Mki)
oyrunitonuna u nepememusaiu npu 90°C B reuenue 16 u. [Tocne 3aBepuueHus
peaKkIUu CMeCh MPOMBIBAJIN BOAOHN U TPUIKIBI SKCTPATHPOBAIH HTUIIAIIETATOM.
OObenuHeHHbIe OpraHuYeckne (pa3bl MpoMbIBaIH paccoiaoM. Opranndeckyro ¢asy
CYIIMJIM HaJ CyJNb(haToM HATPHUs U GUIBTPAT BbIIAPUBAIHU NMPHU NOHUKEHHOM

naBjeHUM. [1onydyeHHbI HEOUUIIEHHBIN NPOAYKT OUHIIAIN C TOMOIIBIO KOJOHOYHOU
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xpoMarorpaduu (3THIALETAT) U BbIMAPUBAJIHA MPU MOHMKEHHOM JaBJICHUH U

nony4anu 0,34 mmons (139 mr) xeaTbix KpucTaaiaoB (Bbxoxa 33,9%).

[a]sz- 11,163° (¢=0,5; metanox).

'H AMP (200 MI'n, xnopodopm-d) § 8,37-8,02 (m, 2H), 7,66 (s, 1H), 6,62 (s,
1H), 4,19 (dd, J=6,7, 1,9 I', 1H), 4,07-3,76 (m, 5H), 3,15 (s, 3H), 3,03 (s, 3H), 1,67
(s, 2H), 1,74-1,57 (m, 1H), 1,56-1,31 (m, 5H), 0,97 (t, J=6,9 I';, 3H). *C AMP (50
MTI'u, CDCls) 6 166,3, 166,1, 158,9, 137,6, 128,2, 124,7, 124,5, 118,8, 118,3, 52,1,
51,4, 42,1,41,6, 35,7, 28,9, 20,1, 19,1, 13,8. MC m/z: 410 M".

(2R)-4-bytun-2-metrun-3-okco-8-cynbpamorni-1,2- TuruIpoOX HHOKCAINH-0-

kapOonoBas kuciora (TEPS 80)

9 o}

N\ __NH,

HO N

(o]

NH

Z H
Al :
CH,
(o)

0,48 mmomns (200 mr) TEPS 79 pactBopsinu B 1,5 M metanona u 1,5 mu 2 H.
pacTBOpa rUApPOKCUA HATPpUsA U cMech nepeMetuBanu npu 40°C B Teuenue 2 4.
Ilocne 3aBepiieHUs peakKUUU U OXJIAXKIAEHUs CMECU 10 KOMHAaTHOU TEMIepaTypbl
METaHOJI BbIIAPUBAJIU NPHU MOHMKEHHOM naBiaeHun. Ilocne nodasnenus 1,5 mn 2 H.
pacTBOpa XJOPUCTOBOJOPOIHON KHUCIOTHI OOPa30BBIBAJICS CBETJIO-XKENThII 0CaIOK.
Ocanok oTGUIBTPOBBIBAIU U CYIIHMJIM IPU MOHUKEHHOM AaBjieHuu u nonydanu 0,43

MMoJIst (150 Mr) cBeTIo-keaTOoro mopomkoodpasHoro Bemectsa (Bbxon 91,5%)

[a]zl?:- 38,303° (¢=0,5; meTtaHoN).

'H AMP (200 MTI'n, AMCO-ds) & 12,89 (s, 1H), 8,02 (s, 1H), 7,70 (s, 2H), 7,60
(s, 1H), 6,64 (s, 1H), 4,31-4,07 (m, 1H), 3,95 (t, J=7,3 I'u, 2H), 1,65-1,44 (m, 2H),
1,43-1,10 (m, SH), 0,91 (t, J=7,1 T'u, 3H).

B¢ AMP (50 MI'u, AMCO) § 166,8, 166,6, 1368, 128,2, 126,4, 124.8, 119,2,
118,3, 51,1, 41,2, 28,9, 19,9, 18,8, 14,1.

MC m/z: U3V HeBO3MOXKHA.

Metun-(2S)-4-0ytun-8-[(E)-numeTnnaMmnHoMeTHIIEHAM HHO | CY Tb () OHMI-2-

MeTHI-3-0Kc0o-1,2-nurugpoxunokcanua-6-kapobokcunat (TEPS 81)
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CH,
i % e A
\
\/ “SCH,
(o}
| %o
CH,
NH
\\H
HaC N
NN CH,
o}

1 mmounb (354 mr) TEPS 58 pactopsinu B 9 M N,N-numetundopmamuna. K
cMecu nobaisitk 2 Mmouist (276 mr) kapOoHaTta kaiaus u 6 Mmosteit (687 Mki)
Oyrunitonuna u nepememusaiu npu 90°C B Teuenue 16 4. [Tocne 3aBeplueHus
peakIMu CMECh MPOMBIBAIM BOJION M TPHKbI SKCTPArUPOBATH STUIALETATOM.
OObenuHeHHbIe OpraHuYeckue (pas3bl MpoMbIBaIH paccoioM. Opranudeckyr ¢aszy
CYyLIUJIK HaJ CyJab(aToM HATPUs U PHIBTPAT BbIMAPUBAIH MIPH MOHUKEHHOM
naBjeHUM. [lony4dyeHHbI HEOUUILEHHBIA NPOAYKT OUHUILAIHN C TOMOUIbI0 KOJOHOYHOMN
xpoMatorpaduu (3THNANETaT) U BHINAPUBAIHN MMPHU MOHUKEHHOM JaBJIEHUU H

nosny4anu 0,32 mmons 131 mr skenaTeix kpuctaios (Beixon 31,9%).

[a]zi:}=+ 12,083° (¢=0,5; meTanox).

'H AMP (200 MTI', IMCO-de) & 8,29 (s, 1H), 7,97 (d, J=1,7 T', 1H), 7,57 (d,
J=1,8 I'u, 1H), 6,76 (s, 1H), 4,26 (dd, J=6,8, 1,9 I'u, 1H), 4,09-3,85 (m, 2H), 3,83 (s,
3H), 3,14 (s, 3H), 2,91 (s, 3H), 1,63-1,44 (m, 2H), 1,38-1,08 (m, 6H), 0,91 (t, J=7,1
'y, 3H). °C SAMP (50 MI', IMCO) & 166,0, 165,3, 159,4, 136,4, 1276, 125,1,
123,5,117,5, 117,3, 52,1, 50,8, 40,9, 35,1, 28,4, 19,4, 19,0, 13,6. MC m/z: 410 M".

(2S)-4-bytun-2-merun-3-okco-8-cyabdamoni-1,2-TUruapoOX *HOKCaJuH-0-

kapOonoBas kucjora (TEPS 82)

o 0
\\ /N H2
HO N
o]
NH
\\H
H3C\/\/N
CHj,
0]

0,12 mmons (50 mr) TEPS 81 pacteopsinu B 1,5 ma metanona u 1,5 mn 2 H.
pacTBOpa TUAPOKCUIA HATPUA U cMech nepeMetnuBanu npu 40°C B Teuenne 2 4.
Ilocne 3aBepiieHUs peakKUUU U OXJIAXKIEHUS CMECH 10 KOMHATHOW TeMIIEpaTypbl
METaHOJI BBITTAPUBAJIU NPU MOHUKEHHOM nasieHuu. [locne nobasnenus 1,5 mu 2 H.

pacTBOpa XJOPUCTOBOJOPOIHON KHUCIOThI 00Pa30BbIBANICSA CBETJIO-XKENThII 0CaOK.
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Ocanok oTGUIBPTPOBBIBAIN U CYIIFJIM NPU MOHWKEHHOM AaBieHuH U nonyyvanu 0,117

MMoJIs (40 MI) CBETIIO-KEITOr0 NOPOIK00Opa3HOTo BemecTBa (Bbxoa 97,5%).

[a]z-f?=+ 35,405° (¢=0,5; meTanox).

'H AMP (200 MI'u, IMCO-de) § 12,90 (s, 1H), 8,06-7,96 (m, 1H), 7,71 (s, 1H),
7,60 (s, 1H), 6,65 (s, 1H), 4,30-4,07 (m, 1H), 3,95 (t, J=7,2 I'u, 2H), 1,65-1,42 (m,
2H), 1,30 (d, J=6,7 ', 5H), 0,90 (t, J=7,1 I'y, 3H). "°C SIMP (50 MI', JIMCO) &
166,3, 166,2, 136,4, 127,7, 1259, 124,4, 118,7, 117,8, 50,7, 40,9, 28,4, 19,4, 18,3,
13,6. MC m/z: UDY HeBO3MOKHa.

3-(bytunamuno)-2-dpenokcu-5-(2,2,2-rpugTop3TOKCUMETH ) -

6enzoncynbponamun (TEPS 83)

84 mr Jlucnepcuu ruapuaa HaTPUsl B MUHEPAJIbHOM Macie (2 MMOJIs) JBaKbl
npomeiBanu cyxuMm TT'®. K runpuny satpus nodasnsanu 3 min TI'®, 3arem nobasisnu
1,5 mmonsa (108 mxa) 2,2,2-tpudropstanona u 0,5 mmons (184 mr) TEPS 76.
PeaknOHHYIO CMeCh IepeMELINBAIN IPU KOMHATHON TeMIepaType B TEUeHUE HOYU.
ITocne 3aBeplIeHUs] peaklMU €€ OCTaHABJIMBAJIM C TOMOINBIO 3 MJI BOABL. 3aT€M CMeECh
TPUXKABI SKCTPArUPOBAIN ITUIALETATOM, OOBEIUHEHHbIE OPraHUYECKUE CIIOU
POMBIBAJIU paccosioM u cymunu Haa Na,SOy. Opranndyeckue Ciou CyLIHIN NPH
NOHW)KEHHOM JIaBJICHHUH U MOJy4aau OeNblii HEOUHIIeHHbIH TpoayKT. HeounimeHHbIi
NPOAYKT JOMOJHHUTEIbHO OUUIIAJIN C TOMOIIbIO KOJIOHOYHOHN XpomaTorpaduu
(aTunauerat/merponelnbiii 3¢up, 3+7) u nepekpucrannuzanuu u3 EtOH u monyyanu
78 mr Genoro mopomkooGpasHoro semectsa (Boixox 36%). "H SIMP (200 MTIw,
IAMCO-dg) & 7,40-7,03 (m, SH), 7,07-6,72 (m, 4H), 4,67 (s, 2H), 4,14 (q, J=9,4 I'y,
2H), 3,03 (t, J=6,9 I', 2H), 1,48-1,24 (m, 2H), 1,26-0,98 (m, 2H), 0,77 (t, J=7,2 'Ly,
3H). °C AMP (50 MI'u, IMCO-de) § 156,7, 142,2, 1373, 135,8, 134,7, 129,0, 124,5
(d, J=279,2 T'm), 121,9, 115,5, 113,9, 113,0, 72,9, 66,6 (q, J=32,8 I'n), 42,0, 30,3,
19,3, 13,6. MC m/z 443.

4-(4-Propdenokcn)-3-HuTpo-S-cynbppamonndensoiitnaa kuciora (TEPS 84)

(WO 2012/018635)
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N
HO Yo

F

K cycnensuu 20 mmouneii (5,61 r) 4-xmnop-3-HUTpO-5-cynbhamonundeH30HHOM
kucinoTel (561 mr) B 30 mut Boasr ocToposkao nodasisin 80 mmoseit NaHCO; (6,8 1),
3ateM 40 mmouteii (4,77 ) 4-pTopdenona. DToT pacTBop nepemernubaiu npu 85°C B
teueHue 16 4. [locne oxnakaeHus 10 KOMHATHON TeMIIEpaTypbl OCaA0K
OTPUIBTPOBBIBAIH U pacTBOPsAU B 10 M ropsiueit Boasl. 3atem nodasisiiu 6 H.
pacteop HCI u monyueHHbI 0canok OTGUIBTPOBBIBAIN U CYIIIIHN U moyydanu 4,35 r
JKENITOro TBEPAOro BemecTsa (Bboxox 61%). 'H AMP (200 MI'n, JIMCO) § 14,01 (brs,
1H), 8,83-8,54 (m, 2H), 7,88 (s, 2H), 7,15 (t, J=8,8 I'u;, 2H), 7,05-6,86 (m, 3H). °C
SAMP (50 MI'u, IMCO) 6 164,7, 158,56 (d, J=239,5 '), 153,25 (d, J=2,3 T'u), 148,2,
143,4, 140,3, 133,6, 130,9, 128,6, 118,24 (d, J=8,5 I'm), 116,56 (d, J=23,7 I'm). MC
m/z 356.

3-Amuno-4-(4-propdpenokcu)-5-cynppamonndensoiinas kucnora (TEPS 85)

O

HO N

NH,

K BogHomy pactBopy LiOH (3nauenue pH ycranaBnuBanu paBHbiM 11)
nobasnsin 10 mmouneii (3,56 r) TEPS 84 u 350 Mr nannanus Ha aKTUBUPOBAHHOM
npesecHoM yrie (5% Pd/C). [TonydeHHyo cMech THAPUPOBAN MPU KOMHATHOMN
temneparype. [locne Toro, kak nmorjomeHne H, cTaHOBUIOCH HE3HAYNUTENBHBIM, CMECH
¢unpTpoBanu U GunbTpat nogkucysuiu 6 H. pactsopom HCI u Tpuskasr
sKcTparuposanu stunaneratoM. OO0beaUHEHHbIE OPraHUYEeCKHE CJIOU ITPOMBIBAIIU

paccoJsiom, cymuiau Haa Nap,SO4 v cyluniay npu NOHUKEHHOM AaBJICHUHU U MOJTyYalu
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2,15 r KOPUYHEBOTO TBEPAOrO BemecTsa (Bbixox 66%). 'H AMP (200 MI'u, IMCO) §
7,78-7,47 (m, 2H), 7,30 (s, 2H), 7,19-7,00 (m, 2H), 6,99-6,76 (m, 2H), 5,32 (s, 2H).
B¢ AMP (50 MI'u, AMCO) § 166,9, 157,8 (d, J=236,9 T'y), 152,8 (d, J=2,0 T'w),
143,2, 139,3, 138,3, 128,3, 120,7, 117,3 (d, J=8,4 I'u), 116,1, 115,7. MC m/z 326.
Metun-3-(6en3unamuno)-4-(4-propdpenokcu)-5-cynbpamonndenzoar (TEPS 86)

0 o)

HaC
. \Y
0 D8

K cycnensuu 2 mmons (652 mr) TEPS 85 B 10 Mt MeOH nobansinu 5 mmonei
(0,6 M) 6en3unbOpomuna. 3aTeM CMeCh KUISITUIN C OOPAaTHBIM XOJOAMIBHUKOM B
TedeHue 16 4 u nonyyanu pacreop. Ilocne 3aBepmenus peakuuu MeOH ynansanu npu
MOHM)KEHHOM naBiieHuH U nodasisiau 20 ma 5% pactsopa NaHCO;3;. Oty cmech
TPUIKIBI SKCTPArUPOBAJHU STHJIALETATOM U O0ObEIMHEHHbIE OPraHUYECKHUE CIIOU
IPOMBIBANIA paccoioM, cymunu Haj Na,SOy4 1 pacTBOpUTEND YAAIANHN IPU
NOHMKEHHOM JaBjeHUH. HeouneHHbIi NPOAYKT OYMINAIN C TTOMOIIBIO KOJOHOYHOMN
xpomarorpadun (3THnaneTat/nerpoieiinblii a3¢up, 3+7) u nonydanu 351 mr 6exoro
TBepaoro BemecTBa (Boixoa 41%). 'H amP (200 MI'u, IMCO) 6 7,67 (d, J=1,9 I'y,
1H), 7,40 (s, 2H), 7,35-7,04 (m, 8H), 6,96-6,80 (m, 2H), 6,21 (t, J=6,0 I'u, 1H), 4,35
(d, J=6,0 T, 2H), 3,81 (s, 3H). ’C AMP (50 MI', IMCO) § 165,8, 158,0 (d,
J=237,2 Tu), 153,1 (d, J=2,0 T'u), 142,8, 140,5, 139,5, 138,3, 128,8, 127,3, 127,3,
127,1, 117,4 (d, J=8,3 T'u), 116,1, 115,7, 52,9, 46,2. MC m/z 430.

3-(ben3unamuuo)-2-(4-proppenokcn)-5-(rugpoKcuMeT)0eH30JICYIb(HOHAMU

(TEPS 87)
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B Tpexropioii konbe B atmocdepe aprona 2 mmouist TEPS 86 (860 mr)
pactBopsuiu B 8 mut 6e3BogHoro TI'®. 3arem nobdasnsinu 4 M 1 M pacteopa JJTUBAIJI-
H B Tronyoune. Uepes 1, 2, 3 u 4 u nobasnsnu eme o 2 mi 1M pacteopa [IUBAJI-H B
TOJIyOJie U PEaKIMOHHYIO CMECh IlepeMelInBaiu B TeueHue Houu. Ilocne Toro, kak no
naaHbIM TCX B cMmecu Oonbine He conepskancs TEPS 86, cmech oxnaxkaanu 1o 0°C u
peakuuo octanHasauBanu 5% BoaHbIM pacTBopoM NHCly, uro mpuBoauio k
OCaXIEHHIO resie00pa3HOro BEeIeCTBa. 3aTeM OCaJOK PACTBOPSIA B 2 H. pacTBOpE
HCI u Tpuxnasl skcTparuposanu stuianeraroM. OO0beANHEHHbIE OPTAHUYECKHE CIIOU
TPUKABI IPOMBIBAJIM BOAOH, OAMH pa3 paccosioM U cymunu Haa Na,SOy. XKunkue
BEIleCTBA BbIMAPUBAJIU IIPU NOHUKEHHOM J1aBJI€HUH U OUMINAIU C MTOMOUIBIO
NMepeKPUCTAIUIN3ALHS U3 3TAHOJ U mojydaiu 665 Mr 6exeBoro nopomkoodpa3zHOro
BemecTBa (Beixon 83%). 'H AMP (200 MI'u, AMCO) § 7,34-7,00 (m, 10H), 6,92-6,74
(m, 3H), 5,86-5,69 (m, 1H), 4,38 (s, 2H), 4,30 (d, J=5,2 ', 2H). °C SIMP (50 MTw,
JAMCO) & 157,7 (d, J=236,5 T'), 153,7, 140,6, 140,0, 137,4, 135,5, 128,7, 128,1,
127,2, 117,2 (d, J=8,1 T'), 115,7 (d, J=23,3 T'ry), 113,5, 112,6, 63,0, 46,3. MC m/z
402.

3-(ben3unamuuo)-2-(4-proppenokcn)-5-[(2,2,2-TpuTOp3TUIAMIHO )METHII | -

6enzoncynbponamun (TEPS 88)
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1,5 mmons (604 mr) TEPS 87 pacTBopsinu B 5 MJI THOHUJIXJIOPHU/A U HarpeBalu
npu 80°C B TeueHue 3 4. THOHUIXJIOPUJ BbIIAPUBAIN IIPU MOHUKEHHOM JIaBJICHUH.
IIpoaykT o4HInaNy ¢ MOMOINBI KOJOHOYHOH XxpoMarorpadpuu
(a3Tunauerat/merponelnelii a3¢up, 7+3) u nonyyanu 470 Mr KOpUIHEBOTO TBEPAOTO
BemecTsa (74% Bbixon). 1 Mmoab (420 Mr) TOro npoMeKyTo4HOTro OEH3MIXIOpHUIa
pactBopsiau B 5 Ma IM®, k sTtomy pacTBopy nobasisinu 2 mmoust (157 mki) 2,2,2-
TpUPTOPITUIIAMIHA M CMECh MEPEMEIINBAJIU B F€PMETU3UPOBAHHOM COCYE TIPU
KOMHaTHOW TeMmnepaType B TeueHue Houl. [locne 3aBepiieHus peakiuu, NpoTeKaHue
KOTOPOH MPOBEPSIIIA C MOMOLIBIO TOHKOCIOWHOM XpoMaTorpaduu, )KUJKHUE BEeIeCTBA
BBIITAPUBAJIU IPU MOHUKEHHOM JaBJI€HUU. DTOT HEOUUIEHHBIH NPOAYKT OUMINATHU C
MOMOIIBIO KOJIOHOYHOU XxpoMarorpaduu (3Tunauerat/neTpoiennsii 3¢gup, 3+7) u
NepeKPUCTAINIM3ANN U3 3TaHOJNA U nojy4danu 86 Mr Oenbix kpuctamios (Beixon 18%).
'H AMP (200 MI'u, MeOD) & 7,32-7,11 (m, 6H), 7,09-6,71 (m, 5H), 4,34 (d, J=3,8
', 2H), 3,84 (d, J=26,0 ', 2H), 3,05 (q, J=9,8 T'y, 2H). ’C SIMP (50 MI'y, MeOD)
6 142,0, 139,0, 137,3, 128,1, 126,7, 116,5, 116,4, 115,5, 115,4, 115,0, 114,2, 52,1,
46,4. MC m/z 483.

3-(bytunamuno)-2-dpenokcu-5-(2,2,2-rpudpropaTuncyabpaHuiamMeTnn)-

6enzoncynbponamun (TEPS 89)

o]
N\ NH;

F S
8 N,
F
F
)
RN NP

84 mr Jlucnepcuu ruapuaa HATPUsI B MUHEPAJIbHOM Macie (2 MMOJIs) TBaKAbl
npomeiBanu cyxuM TT'®@. K runpuny matpus nodasnsiu 3 ma TI'®, 3arem nobasisiiau
1 ma 2,2,2-tpudropstantuona u 1 mmouss (369 mr) TEPS 76 u cocyn
repMeTU3upoBalu. PeakiMOHHYIO cMech NepeMelInBall IpU KOMHATHON TemMnepaType
B TeueHue Houu. [locne 3aBeplieHus peakliuy €€ OCTaHABINUBAJIU C MTOMOLIBIO 3 MII
BOZBI. 3aT€M CMECh TPHIK/BI SKCTPATHPOBAJIN STHIALETATOM, 00bEJUHEHHBIE
OpPraHUYECKHE CJIOU MPOMBIBATIU paccoyioM u cymunu Hag Na,SO4. Opranuueckue
CJIOU CYIIWJIU MPU MOHUXXEHHOM JIaBJIEHUU U OUMINAJIU C MOMOIIBIO KOJOHOYHOM

xpomarorpaduu (3Tmnanerat/metTpoieiiHbiii 3¢up, 4+6) u NepeKkpuCTaITU3aALUN U3
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3TaHOJA U modydamu 257 Mr 6eoro mopomkoobpasHoro semecTsa (Boxon 57%). 'H
SIMP (200 MI', CDCl3) § 7,38-7,18 (m, 3H), 7,08 (t, J=7,3 'y, 1H), 6,99-6,75 (m,
3H), 4,89 (s, 2H), 3,83 (s, 2H), 3,16-2,82 (m, 4H), 1,59-1,28 (m, 2H), 1,31-1,03 (m,
2H), 0,82 (t, J=7,1 I', 3H). °C SIMP (50 MI';, CDCl3) § 156,2, 142,5, 136,1, 136,0,
135,1, 130,2, 126,1 (d, J=276,9 I'n), 123,6, 116,3, 115,4, 43,2, 36,8, 33,4 (q, J=32,6
I'm), 31,2, 31,1, 19,9, 13,8. MC m/z 448.

3-(bytunamuno)-2-penokcu-5-(2,2,2-rpudTop3TUICY IbPUHUIMETHI )-
6enzoncynbponamun (TEPS 90)

0
N NH;

N
>(\ Yo
(|
0
H3C\/\/NH

IIpu nepememnBannu k pactopy 0,5 mmons TEPS 89 (224 mr) B 5 mn
aueroHuTpuia nodasisinu pactop 0,35 mMoust okcoHa (53 Mr) B 2 M1 BOJBI.
PeakyuOHHYIO CMECh MepEMELINBAIN IPU KOMHATHOU TEMIIEpaType B T€UEHUE 2 THEU
1o Tex mop, moka no gaHabiM TCX B cMmecu Oonbine He conepxkaiicss TEPS 89, u 3atem
BbUTHBAIH B 10 MJ BOABI cO IbIOM. TBeproe BemeCcTBO OTPUIBTPOBBIBAIN U
NepPeKPUCTANIM30BBIBANIN U3 3TAHOJA U noydanu 162 Mr 6eoro mnopomkoodpasHoro
BemecTsa (Bbxox 70%). 'H SIMP (200 MI'y, AMCO) & 7,39-7,12 (m, 4H), 7,11-6,75
(m, 5H), 4,91 (t, J=5,8 T'u, 1H), 4,28 (q, J=12,8 T'u, 2H), 4,14-3,75 (m, 2H), 3,03 (q,
J=6,5 I'u, 2H), 1,50-1,22 (m, 2H), 1,24-0,95 (m, 2H), 0,77 (t, J=7,2 T'n, 3H). ’C SIMP
(50 MI'u, AMCO) 6 156,6, 142,3, 137,4, 136,2, 129,0, 128,3, 127,6, 122,0, 116,5,
115,5, 115,5, 57,4, 53,3 (d, J=26,9 '), 42,1, 30,2, 19,3, 13,6. MC m/z 464.

3-(2,2,2-Tpudropstuncynbdanuamerun )oenzoncynsponamun (TEPS 91)

O\ NH
F 2
\S/

X Y

F

84 mr Jlucnepcuu ruapuaa HATPUsL B MUHEPAJIbHOM Macie (2 MMOJIs) BaKbl
npomeiBanu cyxuM TT'®@. K runpuny natpus nodasnsnu 3 mun TI'®, 3atem nobasisinu

1 mn 2,2,2-tpudpTopatantTuona u 1 mmouss (250 mr) 3-



10

15

20

25

-230 -

opommeTudeH30CyIbdoHaMuIa. PeakIMOHHYI0 CMECh ITepeMeIIuBaIu MPHu
KOMHATHOU TemIiepaType B TeueHue Houu. Ilocne 3aBeplienus peakuuu ee
OCTaHABJIMBAJH C MMOMOIIBIO 3 MJI BOJbI. 3aTE€M CMECh TPUIKIbI SKCTPArupOBaJIH
STUJIALETATOM, OObEIMHEHHbIE OPTaHUYECKHEe CJIOU MPOMBIBAIN PACCOJIOM U CYIIWIH
Han Na;SO,. Opranuueckue CIOU CYIIUIU IPU MOHUKEHHOM JIaBJIEHUH U TOJyYalu
OeJblii HEOYUIEHHBIH MPOAYKT. HeouneHHbII TPOAYKT AOMOJHUTEIbHO OUHINAIH C
MOMOIIBIO KOJIOHOYHOU XpoMarorpaduu (3Tunanerar/merponeiinsiii 3gup, 1+1) u
nepexpuctauuzannu u3 EtOH u monyvanu 135 mMr 6eioro mopoimkooOpa3sHOTro
BelecTBa (Boixon 61%). 'H amP (200 MTI'u, MeOD) 6 7,90 (s, 1H), 7,90-7,75 (m,
1H), 7,65-7,41 (m, 2H), 3,97 (s, 2H), 3,16 (q, J=10,2 T', 2H). >C SIMP (50 MTw,
MeOD) 6 145,5, 139,9, 133,8, 130,4, 127,7 (d, J=275,4 T'n), 127,6, 126,2, 37,2, 33,85
(q, J=32,7 T'u). MC m/z 285.
3-(bytunamuno)-2-denokcu-5-(3,3,3-rpudTopnponuncyab(aHuIMETHNI)-

6enzoncynbponamun (TEPS 92)

o]
Fﬂ\/\ \\S/N "
F s \\0
O

HSC\/\/N H

84 mr Jlucnepcuu rupuaa HaTPUsi B MUHEPAJIbHOM MacJje (2 MMOJISI) ABaKIbl
npombiBanu cyxuMm TT'®. K runpuny natpus nodasnsnu 3 ma TI'®, 3arem nobasisiiau
1 ma 2,2,2-tpupropnponantuosa u 1 mmoss (369 mr) TEPS 76 u cocyn
repMeTU3UpoBalu. PeakIMOHHYIO cMech NepeMelInBaiy IpUu KOMHATHON TeMnepaType
B TeueHue 2 aHel. [locne 3aBeplieHus peakuuu €€ OCTAHABJINBAJIHN C TOMOLIBIO 3 MII
BOZIBI. 3aT€M CMECh TPYIKJIBl SKCTPATHPOBAJIN STHIALETATOM, OOBEIMHEHHbBIE
OpPraHUYECKHE CJIOU MPOMBIBANIU paccoyioMm u cymunu Hag Na,SO4. Opranuueckue
CJIOU CYIIUJIU MPU MOHUXXEHHOM JIaBJICHUU U OUMINAJN C MOMOIIBIO KOJOHOYHOMN
xpomartorpaduu (3Tmnanerar/meTponeinplii 3¢up, 4+6) U nepeKpUCTANIN3ANNN U3
3TaHOJNA U monydanu 137 mr 6enoro mopomkoobpasHoro semectsa (Boxox 30%). 'H
SAMP (200 MTI'u, CDCl3) 6 7,44-7,18 (m, 3H), 7,08 (t, J=7,3 I'u, 1H), 6,98-6,80 (m,
3H), 4,89 (s, 2H), 3,73 (s, 2H), 3,05 (t, J=6,9 I'y, 2H), 2,74-2,50 (m, 2H), 2,51-2,17
(m, 2H), 1,54-1,30 (m, 2H), 1,31-1,01 (m, 2H), 0,82 (t, J=7,2 T'y, 3H). ’C SAMP (50
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MTI'u, MeOD) & 156,2, 142,4, 136,2, 135,9, 135,8, 134,3, 130,1, 126,1 (d, J=277,2

I'm), 123,6, 117,4, 116,0, 115,3, 115,2, 43,2, 36,5, 34,6 (q, J=28,7T'n), 31,1, 23,8 (q,

J=3,3Tm), 19,9, 13,8. MC m/z 462.
3-(bytunamuno)-5-[[2-(IMMETUIAMHUHO )3TUJIAMHUHO |METHJI |-2-

denokcudenzoncynpponamuarunpoxaopun (TEPS 93)

CHj fe)

rL N\ _NH;
PPN \

HaC N

® H \o *HC|

o

H3C\/\/N H

2 mmods (740 mr) TEPS 76 pactBopsinu B pactBope, conepxkamem S mia IMP u
1 ma TOA (tpustunamus). K cmecu nobasmsiau 2 mmoust (440 mxi) 98% N, N’-
AUMETHIITUIICHANAMIHA U CMECh MePEeMEIINBAJN P KOMHATHON TeMIepaType B
TedueHue HouH. [locne 3aBepIeHnst peakui CMeCh OUHINAJIH C MOMOIIbIO KOJOHOYHOM
xpomarorpaduu (3rmnanerat/Tpustunamun/EtOH, 6+3+1). HeounmeHHbIH POIYKT
pactBopsinu B cyxoM TT'® u nobasnsnu 1 ma 1,0 M pacTBopa xjopuaa BOZOPOI B
ausTUIoBOM 3¢upe. IlonmydeHHbIH 0canoK OTPUIBTPOBBIBAIN U NoJaydanu 123 mr
JKENTOro Mopoukoodpasnoro Bemectsa (Beixon 13%). "H AMP (200 MI'u, MeOD) §
7,42 (d, J=2,0 T'u, 1H), 7,37-7,18 (m, 3H), 7,05 (t, J=7,3 I'u, 1H), 6,91 (d, J=7,6 I'y,
2H), 4,40-4,23 (m, 2H), 3,65 (d, J=10,5 I'u, 4H), 3,15 (t, J=6,8 I'y, 2H), 3,00 (s, 6H),
1,57-1,27 (m, 2H), 1,30-1,00 (m, 2H), 0,81 (t, J=7,2 ', 3H). °C SAMP (50 MI'1,
MeOD) 6 156,6, 142,7, 137,9, 137,4, 129,2, 128,7, 122,6, 116,7, 115,8, 115,2, 52,9,
51,2, 42,7, 42,6, 41,9, 30,5, 19,5, 12,6. MC 1DV HeBO3MOXKHaA.

5-(1,3-ben3ornazonun-2-cynbdanmnmerun)-3-(OyTHIaMUHO)-2-

denoxcubensoncynsponamun (TEPS 93)
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1 mmonb (368 mr) TEPS 76 pactBopsinu B pactBope, conepsxkamem 3 M IMD u
1 M TOA. 3arem nobasmsinu 2 mmoutst (338 mr) 2-mepkanTo0eH30THAa30J1a U CMeCh
nepeMelInBaJIu IPU KOMHATHON TemmnepaType B TeueHne Houu. [locie 3aBepiieHus
peakI U1 CMeCh OYUIIAJIN C TOMOLIBIO KOJIOHOYHOM XpomaTorpadpuu
(arunanerat/merposelnbiii 3¢up, 3+7). 3aTeM HEOUUIIEHHBIH NPOAYKT OYUIIATIH C
nomoibio nepekpucramusanuu u3 EtOH u nonydanu 140 mr GenbIx KpUCTAJIIOB
(BbixOx 28%). "H SIMP (200 MI'i, IMCO) & 8,01 (d, J=7,8 ', 1H), 7,89 (d, J=7.8
I'u, 1H), 7,54-7,32 (m, 2H), 7,30-7,07 (m, 6H), 6,97 (t, J=7,3 T'u, 1H), 6,88-6,62 (m,
2H), 4,83 (t, J=5,9 I'u, 1H), 4,67 (s, 2H), 3,10-2,79 (m, 2H), 1,41-1,15 (m, 2H), 1,13-
0,87 (m, 2H), 0,68 (t, J=7,1 I', 3H). *C AMP (50 MI'y, IMCO) § 166,5, 157,1,
153,0, 142,6, 137,8, 136,0, 136,0, 135,2, 135,0, 129,5, 126,9, 125,1, 1224, 1223,
121,6, 115,9, 114,7, 42,5, 36,9, 30,7, 19,7, 14,0. MC m/z 499.

3-(bytunamuno)-2-dpeHokcu-5-(2-nupuaniacyabpaHuIMeTn)-

6enzoncynsponamun (TEPS 95)

N
| Q _NH,
o S\\
8 QO
o]
HsC A

K 3 ma IM® u 2 ma tpustunamunaa gobdasisiin 1 mmons (369 mr) TEPS 76 u 1
MMOJb (114 Mr) 2-MepkanTONUPUANHA U MEPEeMEINBAIN MPH KOMHATHOM
Temreparype B TeueHue Houd. [Tocne 3aBepuenus peakuuu M@ BoimapuBaiu u
nobasnsin Bogy. CMech TPHIKIBI SKCTPATHPOBAJIN STHIIALETATOM, TPHKIIbI
IPOMBIBAJIU BOJOH U OJMH pa3 paccoysioM. CMech OUHMIIANH C TOMOILIbI KOJOHOUYHOHN
xpomartorpaduu (3Tmnanerar/merposiennsiii 3¢up, 4+6). 3aTeM NpoayKT
nepekpucTamin3osbiBain u3 70% uzomnpomnanona u noaydaiu 221 Mr cBeTI0-KEITHIX
KPHUCTAJLJIOB. 'H samMP (200 MTI'u, xnopodopm-d) 6 8,46 (d, J=3,4 T'u, 1H), 7,59-7,41
(m, 1H), 7,39-7,13 (m, 4H), 7,13-6,83 (m, 5H), 4,87 (s, 2H), 4,43 (s, 2H), 3,00 (t,
J=6,9 T'y, 2H), 1,45-1,25 (m, 2H), 1,24-1,03 (m, 2H), 0,80 (t, J=7,2 I'y, 3H). ’C SIMP
(50 MI'u, xnopodopm-d) & 158,1, 156,2, 149,4, 142,1, 136,8, 136,2, 135,5, 129,9,
123,3, 122,3, 119,9, 116,5, 115,4, 115,2, 100,0, 100,0, 43,0, 34,0, 31,0, 19,8, 13,7.
MC m/z 444.
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3-(byrunamuno)-5-(1H-umunazon-2-uncynbpaHnuiameTnn)-2-

denoxcubensoncynsponamun (TEPS 96)

a5
NH
‘)\ \S/ 2

N s \\0
HiC M

1 mmonb (369 mr) 3-(bytunamuno)-5-(xmopmern)-2-
dbenokcudenszoncynbponamuna (TEPS 76) pacteopsinu B 3 ma IM® u 1 ma TOA. K
sTON cmecH nobasiysuin 2 Mmouis (205 Mr) 2-MepKanTOMMHIa30J1a U CMECh
nepeMeInnBaIN MPU KOMHATHOH TeMmIieparype B TedeHue Houu. [locie 3aBepmeHus
peakI Uy, NPOTEKaHHE KOTOPOH MPOBEPSIIH € MOMOIIBI TOHKOCIOWHOM
xpomartorpaduu, cMech OUYHMINAIU C TIOMOIIBIO KOJOHOYHOH XpomaTorpaduu ¢
UCIIOJIb30BaHUEM MOABIXKHON (pa3bl, copeprkaliel STIIaneTaT u neTposeiiHbil 3gup
(9+1). Copmepsxamue npoayKT Gpakuuu 00ObEIUHAIN U NOABMKHYIO (pa3y BbIIapHUBaIU
IIpU MOHM)XEHHOM J1aBJIeHUH U nosydanu 308 mr 6e10BaTo-KOPUIHEBOTO
nopomkoo6pasHoro Bemectsa (Boixon 71%). 'H AMP (200 MI'u, MeOD) § 7,35-7,17
(m, 2H), 7,14-6,93 (m, 4H), 6,93-6,77 (m, 2H), 6,62-6,59 (m, 1H), 4,14 (s, 1H), 2,94
(t, J=6,7 T'u, 2H), 1,46-1,22 (m, 2H), 1,23-0,98 (m, 2H), 0,80 (t, J=7,1 I'n, 3H). °C
SAMP (50 MI'u, MeOD) 6 156,8, 142,2, 138,4, 136,5, 136,0, 135,8, 129,1, 122,3,
115,3, 115,1, 114,4, 42,3, 39,1, 30,6, 19,5, 12,6. MC m/z 432.

3-(bytunamuno)-2-dpenokcu-5-[(2-nupuauaaMiuHoO )MeTHI |OeH30ICyIbHOHAMUT

(TEPS 97)

SN o
| N NH:
S
Z N AN
H 0
(0]
HSCWNH

1 mmonb (348 mr) 3-(bytunamuno)-5-popmun-2-penokcudbensoncynbponammuaa
pactBopsinu B 10 ma 1,2-guxaopatana u gobasmusiaun 1 Mmonb (29 MkJ) yKCYyCHOH

KUCJOTHI U 1,2 MMons 2-amuHonupuauna. Ilocine nepeMeminBanus CMECH B Te€YEHUE 2
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g nobasysuin 1,5 mmons Tpuanerokcudoporunpuna (NaBH(OAc)s3) u cmech
nepeMeInBaiy B TeueHue Houu. [Iponykr pasdasisiim ¢ momombio 40 M
nuxjopMeraHa u 10 mi HaceimeHHoro pactsopa NaHCOj;. ITocne npoMbiBkH
paccoyioM cMeCh BBINTAPHUBAJIU IPU NMOHMKEHHOM JAaBlieHNU. OUUCTKY NPOBOJUIU C
IOMOIIbIO KOJIOHOYHOH XpomaTorpaduu (3Tunaunerat/nerponeinsiii a¢up, 6+4) u
nepexkpucramuzanuu u3 70% EtOH u nonyuanu 130 Mr Genbix KpUCTAIIOB (BBIXOX
30%). "H SIMP (200 MI'u, IMCO) & 8,06-7,88 (m, 1H), 7,51-6,30 (m, 12H), 4,76-
4,61 (m, 1H), 4,55-4,41 (m, 2H), 3,13-2,87 (m, 2H), 1,40-1,20 (m, 2H), 1,19-0,97 (m,
2H), 0,74 (t, J=7,0 T, 3H). >C SAIMP (50 MI', IMCO) § 159,0, 157.3, 1479, 1424,
138,9, 137,3, 137,3, 135,2, 129,5, 122,4, 115,9, 114,2, 112,8, 112,4, 108,6, 44,4, 42,6,
30,8, 19,8, 14,1. MC m/z 427.

3-(bytunamuno)-N-(4-prophenun)-4-penokcu-5-cynbpamonndenzamun (TEPS 98)

F
o 0

\\S/NHZ
\
\O
0

N
H
HC. o~ _NH

1 mmonb (364 mr) bymeranuna pactsopsinu B 5 man TI'®, 3atem nobasnsnu 1,2
MMoJist (194 mr) 1,1-kapOOHUIIMUMKUIA30J1a U CMECh MEPEMEIINBAIM B TEUEHUE 3 4.
3atem nobansanu 2 MMods (222 mr) 4-gpTopaHUINHA U CMECh NePEeMeIInBaIN NPU
KOMHATHOM TemIiepatype B Tedenue Ho4H. [locie 3aBepiuenus peakiuu nodassiim 20
M 5% pacTBopa OukapOoOHATA HATPHUS U PEAKLIMOHHYIO CMECh TPHKIbI
sKcTparupoBaiu dtuinaneraroM. CoOpaHHY0 OpraHu4YecKyro a3y npoMbIBAIH
HACBIIIEHHBIM PACTBOPOM XJIOPHAA HATPHUS, CYLIUJIH HaZ CYJbHaToOM HATPHUS U
BBbIMIAPUBAJIU MPU MOHMKEHHOM JaBjieHnU. HeounIeHHbIH MPOAYKT OYHUIIATH C
noMoinsio nepekpucramiuzauuu u3 EtOH u nonyyanu 200 mr xentoro
MopomKo06pasHOro BemecTsa (Boxox 44%). 'H AMP (200 MI'y, IMCO) § 10,40 (s,
1H), 7,86-7,69 (m, 2H), 7,68 (d, J=1,9 'y, 1H), 7,45 (d, J=1,9 'y, 1H), 7,41-7,10 (m
6H), 7,02 (t, J=7,3 I'u, 1H), 6,96-6,77 (m, 2H), 4,97 (t, J=5,6 ', 1H), 3,12 (q, J=6,5
', 2H), 1,49-1,28 (m, 2H), 1,23-0,97 (m, 2H), 0,78 (t, J=7,2 T', 3H). °C AMP (50
MTI'u, AMCO) 6 164,7, 158,41 (d, J=240,4 T'ny) 156,4, 142,2, 138,5, 137,5, 135,32 (d,

2
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J=2,5Tn), 132,2, 129,1, 122,54 (d, J=7,9 T'w), 122,2, 115,6, 115,19 (d, J=22,2 T'n),
113,6, 42,1, 30,3, 19,3, 13,6. MC m/z 347.

3-(byrunamuno)-5-[(4-propanununo)meTu|-2-peHokcubeHn3oncynbhoHaMug

(TEPS 99)
F
o]
N \\o

H

O

HiC N

0,33 mmous (150 mr) TEPS 98 pacteopsinu B 20 M teTparuapodypana.
nobasnsn 1,32 mmons (4 3kxB., 100 Mr) kommiekca 6opaHa ¢ AUMETHICYIbQUAOM.
Cmech mepeMeImnBaIy Npu KUMITYEHUH ¢ 00 paTHBIM XOoJoAuIbHIKOM nipu 86°C B
teueHue Hour. [locne Toro, kak no nanHbeiM TCX B cMecu OoJble HE COOEPKAIOCH
HUCXOAHOE BELIECTBO, CMECh OXJIAXKATIH A0 KOMHATHON TeMIepaTypbl U peaKIUI0
OCTaHAaBJIMBAJIU C TOMOIIBIO 20 MJ pa30aBJIeHHOr0 BIBOE HACHIIEHHOIO BOJHOTO
pactBopa NaHCOs3. 3atem cMech TpUXKIBI SKCTPArupOBAIU 3TUIALIETATOM,
IPOMBIBAJIM HACBILIIEHHBIM PACTBOPOM XJIOPUIA HATPUS U CYIIHUJIH HaJ CyJIb(paTom
HaTpus. PacTBopuTens yaansiu nNpu NOHUKEHHOM JaBJICHUU U HEOUYHUIIEHHBIN
MPOAYKT OYMINANH MyTeM nepekpucramnusanuu u3 EtOH. Beixox: 56 mr (38%) 'H
SAMP (200 MTI'u, IMCO) & 7,25 (t, J=7,7 I'u, 2H), 7,15-7,04 (m, 3H), 7,06-6,76 (m,
6H), 6,67-6,50 (m, 2H), 6,24 (t, J=6,0 I'u, 1H), 4,72 (t, J=5,7 I'u, 1H), 4,24 (d, J=5,9
I'u, 2H), 2,99 (q, J=6,2 T'u, 2H), 1,40-1,18 (m, 2H), 1,21-0,93 (m, 2H), 0,74 (t, J=7,1
'y, 3H). C SIMP (50 MI'n, JIMCO) & 156,8, 154,32 (d, J=241,5 '), 145,3 145,29
(d, J=1,4Tn), 137,9, 137,1, 134,9, 129,0, 121,8, 115,5, 115,20 (d, J=21,9 '), 113,5
112,98 (d, J=7,3 T'u), 112,4, 46,8, 42,1, 39,5, 30,3, 19,3, 13,6. MC m/z 333.

2
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N-(2,7a-Auruapo-1H-6en3umunazon-2-un)-3-(0yrunamMuno)-4-peHokcu-5S-
cynbpamonndensamun (TEPS 100)

2 mmoutsi (728 mr) Bymetanunga pacTBOPsUIH B 5 MJI CyXOro TeTparuapodypana.

5 Hobasnsn 2,4 mmons (388 mr) 1,1-kapOoHMIANMMIAA30J1a U CMECh TIEPEMEIIHBANIH B
teyeHue 2 4. [Tocye TOro, Kkak mo JaHHBIM TOHKOCJIOWHON XpomaTtorpad@uu B cMecu
Oonbine He comeprkaincs Oymeranua, nodasyusiau 4 mmous (532 mr) tpudropnponan-1-
aMHUHA U CMEeCh NepEeMELINBAIU IPU KOMHATHON TeMIlepaTtype B TeueHue Houu. [locine
3aBepieHus peakuu godasusnn 20 ma pactsopa 5% NaHCO3 u cmech TpuxKasl

10 sKkcTparuposanu stuianeraroM. CoOpaHHYI OpraHu4deckyro ¢a3y npoMbIBaIN
paccosnoMm u cymunu Haa Na,SOy. 3aTeM pacTBOpUTENb yAAJISIN PU MOHUKEHHOM
nasyieHnu. HeoduieHHbIH NPOAYKT OUMINAIHN € MOMOINBIO MEPEKPUCTAIIIN3ALNN U3
MeOH. Boixon: 413 mr (43%). '"H AMP (200 MI'u, IMCO) & 12,38 (brs, 1H), 7,95
(d, J=1,7I'u, 1H), 7,74 (d, J=1,7 I'u, 1H), 7,50-7,40 (m, 2H), 7,35-7,22 (m, 4H), 7,20-

15 7,13 (m, 2H), 7,01 (t, J=7,3 I'u, 1H), 6,88 (d, J=7,8 I'u, 2H), 4,90 (t, J=5,5 I'u, 1H),
3,13 (q, J=6,4 T'y, 2H), 1,41 (p, J=6,9 I'u, 2H), 1,25-1,04 (m, 2H), 0,79 (t, J=7,2 'y,
3H). °C AMP (50 MI'u, AMCO) § 156,5, 142,1, 138,8, 137,4, 129,2, 122,3, 121,9,
115,6, 114,8, 114,3, 42,2, 30,4, 19,4, 13,7. MC m/z 481.

3-(bytunamuno)-4-denokcu-5-cynbpamonn-N-(3,3,3-TpudTopmnpomnun)-

20 6enzamun (TEPS 101)

1 Mmmoub (364 mr) BymeTanuga pacTBOPSUTH B 5 MJI CyXOro TeTparuapodypana.

Hobasnsanu 1,2 mmons (194 mr) 1,1-kapOoHNIANNMHIAA30J1a U CMECh IEPEMEIINBAIH B



10

15

20

25

-237 -

teyeHue 3 4. [Tocye TOro, Kak Mo JaHHBIM TOHKOCJIOWHON XpomaTorpaduu BeCh
OyMeTaHuA BCTYNUI B peakiuto, nodasmisinu 2 mmouns (300 mr) tpudropnponan-1-
aMHUHA U CMeCh NepeMeLInBaIu IPU KOMHATHON TeMIiepaType B TedeHune Houu. [locie
3aBepuieHus peakunu nodasisiiu 20 mu pacteopa 5% NaHCO3 u cmech TpHIKIbI
sKkcTparuposanu dtunaneratoM. CoOpaHHy0 OpraHuuecKylo (Gas3y mpoMbIBaIn
paccosnom u cyuunu Haa Na,SOy. 3aTeM pacTBOpUTENb YAAJISIIN IPU MOHUKEHHOM
naBjieHUU. HeoYneHHbIH TPOAYKT OYUIIAJIH C TOMOILIBIO MePEKPHUCTAIIIU3ALHNH U3
EtOH. Beixoa: 220 mr (47%).

'H AMP (200 MTI'uy, MeOD) & 7,74-7,61 (m, 2H), 7,40 (d, J=2,0 ', 1H), 7,29 (t,
J=7,9 I'n, 2H), 7,10-7,03 (m, 2H), 6,96-6,85 (m, 2H), 3,64 (t, J=7,0 I'u, 2H), 3,12 (t,
J=6,8 I'y, 2H), 2,70-2,37 (m, 2H), 1,42 (p, J=6,8 I'u, 2H), 1,24-1,05 (m, 2H), 0,81 (t,
3H). °C AMP (50 MI'y, MeOD) & 169,1, 157,8, 144,0, 140,6, 138,4, 132,9, 130,7,
127,96 (d, J=276,2 T'u), 124,0, 116,6, 114,9, 114,5, 43,7, 34,60 (q, J=4,0 I';y), 34,03
(q,J=27,8 I'm), 32,0, 20,8, 14,0. MC m/z 459.

3-(bytunamuno)-2-dpenokcu-5-[(3,3,3-TpudTopnponuiaMmuHO )METHI |-
6enzoncynsponamun (TEPS 102)

[+]
j\/\ DM
N \\0

H

0
NP :I:

1,56 mmons (363 mr) TEPS 101 pactBopsiiu B 20 mut TI'® u nobasnsinu 5,8
mmouist (0,556 mi) komrmuiekca 6opaHa ¢ TUMETHUIICYJIbGUAOM. 3aTeM PEeaKIHOHHYIO
cMmech nepememuBanu npu 86°C B reuenue Houu. [locne Toro, kak mo ganueiMm TCX B
cMecH 0OoJblIe HE COAEPKAIOCh HCXOAHOE BELIECTBO, CMECh OXJIAXKAATH 10
KOMHATHOW TEMIIEpaTyphl H 3aTEM PEAKIUI0 OCTAHABIUBAJIN C TOMOLIBIO 20 M
paszbaBiieHHOTO BABOE HachleHHOro BogHoro pactsopa NaHCOs3. Cmech TpuxKabI
SKCTPAruPOBAIH C MOMOIIBIO 25 MII 3THUNIalleTaTa, MPOMBIBAIH PACCOJIOM U CYIIHIIH
Hag Na;SOy4. PacTBOpuTeNs yaansanu Npu MOHMKEHHOM JaBICHUU U HEOYUIIIEHHBIN
IPOAYKT OYUINAJIH C MOMOLIBIO KOJOHOYHOHN XpomaTorpaduu
(atunanerat/merponerinbiii 3gup u TOA, 1:1+20 ma TOA) u nepekpUCTaIIH3OBbIBATU
u3 70% EtOH u monyuanu 178 mr Bemectsa (Boixon: 26%). 'H AMP (200 MI'w,
CDCls) & 7,38-7,16 (m, 3H), 7,06 (t, J=7,3 T'u, 1H), 6,91 (d, J=7,3 I'y, 3H), 4,90 (s,
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1H), 3,79 (s, 2H), 3,06 (q, J=6,7 'y, 2H), 2,91 (t, J=7,1 T'u, 2H), 2,34 (qt, J=10,9, 7,1
I'u, 2H), 1,41 (p, J=6,8 T'y, 2H), 1,17 (dq, J=13,7, 6,9 T'u, 2H), 0,82 (t, J=7,2 I'y, 3H).
BC AMP (50 MI', CDCls) & 156,4, 142,4, 138,2, 135,7, 135,6, 133,0, 130,1, 126,79
(d, J=276,8 Tw), 123,5, 120,5, 115,5, 115,3, 114,3, 53,4, 43,2, 42,23 (q, J=3,3 I'n),
34,41 (q, J=27,7 T), 31,2, 19,9, 13,8. MC m/z 445.

3-(bytunamuno)-N-(2-mopdoauHosTHI )-4-PEeHOKCH-5-CynbhamMonadeH3aMua
(TEPS 103)

O-.__,___.--\N 0\\ /N H;
\/\N \\0

H

4]

Byt A

K pactBopy 1 mmouns (364 mr) Oymeranuna B 5 mi cyxoro TI'® nobapusinu 1,2
mmouist (194 mr) 1,1-kapbornunguumunasona (KJM) u cMech nepeMeinBaiy B
teyeHnue 3 4. [Tocne Toro, kak mo nanHbiM TCX Bech OyMeTaHUI BCTYMUJ B PEAKIHUIO,
nobasnsnu 2 mmous (0,262 mur) 4-(2-aMHHOTUI)MOP(OIIMHA U CMECh NTePEMELTNBATN
Ipu KOMHATHOH TeMneparype B TeueHue HouH. Ilocne 3aBepiueHus peakuun
nobasnsanu 20 ma 5% pacteopa NaHCO3 u cmech TpUIKIbl 3KCTPAarupoBaiu ¢
noMoIbto 25 miut atunamerara. OpraHndeckyr a3y IpoMbIBaIu PaCCOJIOM U 3aT€EM
cymnan Hax Na,SO4. PacTBopuTens ynansiiu nNpyu NOHUKEHHOM JJaBJIEHUH.
HeounimeHHbIH NPOAYKT OYHIIAIN C TOMOIIBIO KOJIOHOYHOU (JdI-xpoMaTorpadpuu
(TOA/s>tunanerar, 1:9). [Tony4yeHHOE BEIIECTBO CYIIMJIN B BaKyyMe U mojydanu 385
Mr 6eoro mopomkoo6pasHoro Bemectsa (Bbixox 80%). 'H AMP (200 MI'y, MeOD) &
7,69 (d, J=2,0 I'y, 1H), 7,42 (d, J=2,0 T'u, 1H), 7,29 (t, J=7,9 I'n, 2H), 7,09-7,00 (m,
2H), 6,96-6,87 (m, 2H), 3,76-3,67 (m, 4H), 3,56 (t, J=6,6 I'u, 2H), 3,13 (t, J=6,8 I'Ly,
2H), 2,67-2,50 (m, 6H), 1,43 (p, J=6,9 I', 2H), 1,28-1,09 (m, 2H), 0,82 (t, J=7,2 I'Ly,
3H). °C AMP (50 MI'uy, MeOD) & 169,0, 157,8, 143,9, 140,4, 138,3, 130,6, 124.0,
116,6, 115,0, 114,5, 67,7, 58,6, 54,7, 43,7, 37,8, 32,0, 20,8, 14,0. MC m/z 476.
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3-(byrunamuno)-4-dpenoxkcu-N-[2-(1-munepuamn)3tuin]-S-cynbdpamonnOeHzamusg

(TEPS 104)

0 o
& \\/NHZ
N\/\H \\0
e
Hac\/\/NH

K pactBopy 1 mmounsb (364 mr) Oymeranuna B S mi cyxoro TI'® nobasmsinu 1,2
mmouist (194 mr) 1,1-kapbonunguumunaszona (K1) u cMech nepeMeninBaiy B
teyeHnue 2 4. [Tocne Toro, kak mo nanHbiM TCX Bech OyMeTaHU BCTYMUJ B PEAKIIHUIO,
nobasnsin 2 mmons (0,285 mur) 4-(2-aMHHOSTUI)TUIIEPUANHA U CMECH TIEPEMEIIHBAIH
IpU KOMHATHOH TeMmneparype B TeueHue HouH. [locnie 3aBepiieHust peakuun
nobasnsin 20 ma 5% pacteopa NaHCO3 u cMech TpUIKIbI 3KCTPArupoOBaH C
noMombko 25 mit stunaneratr. OpraHudeckyro (asy IpOMbIBaId PACCOIOM U 3aTEM
cymunu Hax NaySO4. PacTBopuTend yaansiu Npyu NOHUKEHHOM JaBJIEHUU.
HeounienHbili poAyKT OUMINAIN C MOMOILBIO Nepekpucrannuzauus uz 70% EtOH u
nonyuanu 302 mr BemecTsa (Bbixon: 67%). 'H AMP (200 MI'u, MeOD) & 7,69 (d,
J=2,0 I'u, 1H), 7,42 (d, J=2,0 I'y, 1H), 7,29 (t, J=7,9 I'u, 2H), 7,05 (t, J=7,3 I'u, 1H),
6,97-6,84 (m, 2H), 3,56 (t, J=6,8 I'u, 2H), 3,13 (t, J=6,8 I'y, 2H), 2,67-2,45 (m, 6H),
1,73-1,33 (m, 8H), 1,26-1,05 (m, 2H), 0,82 (t, J=7,2 ', 3H). °C AMP (50 MT'1,
MeOD) 6 169,0, 157,8, 143,9, 140,5, 138,3, 133,3, 130,6, 124,0, 116,6, 115,0, 114,5,
58,9, 55,5, 43,7, 38,0, 32,0, 26,6, 25,1, 20,9, 14,0. MC m/z 474.

3-(bytunamuno)-2-dpenokcu-5-(3,3,3 -TpupTopnpOnOKCUMETHI ) -

6enzoncynbponamun (TEPS 1095)
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B Tpexropuoii kpyriaogoHHo# konbe 4 mmous (168 Mr) nucnepcun rugpuna
HaTpus B MUHepaibHOM Macie (60%) nBaxxael npombiBanu cyxuM TI'®. 3aTem
nobasnsanu S ma TI'®, 4,5 mmons (0,4 min) 3,3,3-tpudrop-1-nponanona u 1 Mmoib
(368 mr) TEPS 76. PeakuimoHHYIO0 CMeCh MepeMeIlNBaJIH IPU KOMHATHOM
TeMiepaType B TeueHue Houu. Ilocne 3aBepiieHus peakuu ee OCTAaHABIUBAJIH C
nomobto 10 M BoAbL. 3aTeM CMeCh TPUAKbl 3KCTPArupoOBaIN 3TUJIALETATOM,
00beIUHEHHbIE OPraHUYECKHE CJIOU MPOMBIBAJIU paccoyioM, cymuian Hag Na,; SOy u
pPacTBOpPUTEINb YAAJSIHN NIPU MOHUKEHHOM AaBieHu. HeouneHHbli NpOayKT
OYMINAJIH C MIOMOIIBI KOJOHOYHOH XpomaTorpaduu (3Tuianerat/meTpoienHbiid 3¢up,
4+6) 1 nepeKpUCTAIUIN3AINN U3 TOJNyoJa 1 nonydanu 122 mr 6enoro
nopomkoo6pasHoro Bemectsa (Bbixox 27%). 'H AMP (200 MI'y, MeOD) § 7,37-7,15
(m, 3H), 7,10-6,81 (m, 4H), 4,55 (s, 2H), 3,76 (t, J=6,3 I'u, 2H), 3,07 (t, J=6,8 'y,
2H), 2,66-2,37 (m, 2H), 1,53-1,27 (m, 2H), 1,30-1,02 (m, 2H), 0,81 (t, J=7,2 I'u, 3H).
BC AMP (50 MI'uy, MeOD) & 158,2, 143,8, 137,8, 137,5, 130,5, 123,7, 116,5, 115,4,
114,5, 73,5, 64,32 (q, J=3,6 T'n), 43,8, 35,04 (q, J=28,3 I'), 32,1, 20,9, 14,0. MC m/z
446.

3-[(2,2,2-TpH(I)TopaTI/maMI/IHo)MeTI/m]6eH30ncynb(1)0HaMI/I):[

/NHZ
/\ /\@/ \\

5 mmoneii (1,41 r) 2,2,2-Tpudrop-N-[(4-cynbdpamoundennn)merun]aneramuaa
(Augurusa, A, et al., 2016) pacTBopsiiu B 10 mu cyxoro terparuapodypana (TT' D).
Cwmecp oxnaxaanu 1o 0-4°C u npoaysanu apronom. Tpems mopuusiMu dyepes Kaxable
30 muH octoposkHo nobasisiau 25 mmonei (12,5 mur) LiAlH4 (2,0 M pacteop B TT @),
3ateM pactBop Harpesaiu npu 60°C B Teuenue 3 4. CMech nmepeMemnBaiu nNpu
KOMHATHOH TeMIepaType B TeueHne Houn. CMech OXJIak1aJii MOBTOPHO OXJIAXKIANH
1o 0-4°C u peakunro octanapiuBainu 5% BoaabiM pactBopom NH,CIl. JloGasnsiiau 2 H.
pacteop HCI no Tex mop, moka cMech He CTAHOBUJIACH MOJHOCTHIO IPO3PAYHOMN, U €€
ABaKJBl SKCTPATHPOBAU dTHIALeTaTOM. BogHyI0 Qa3y HelTpain30BbIBAIN MyTEM
nobasnenus 2 M pactsopa NaOH u moBTOpHO JBaXABI 3KCTPArupOBaIH
sTunaneratoM. Bropyro opranudeckyro a3y Cymuin Hal CyJab(paToM HATPUS U
BBINTAPUBAJIN NP MOHWKEHHOM JIaBJICHUHU. 3aTeM MPOAYKT NEePEeKPUCTAIIN3OBbIBAIN

u3 uzonponanona. [Tonyganu npoaykt - 387 mr 6enbix kpuctaiiaos (Bbxoxa 28,9%).
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'H siMP (200 MTI'u, AMCO-ds) 6 7,79 (uactp A cuctembl AB, Jap=8,3 'y, 2H), 7,52
(uacte B cucremsl AB, Jag=8,3 I'u, 2H), 7,31 (s, 2H), 3,86 (d, J=5,7 I'u, 2H), 3,32-
3,11 (m, 2H), 3,09-2,96 (m, 1H). C AMP (50 MI', IMCO-ds) & 144,3, 142,6, 126,2
(q, J=279,3 T'm), 128,1, 1256, 51,8, 48,7 (q, J=30,3 T'm). MC m/z: 269 M".

2-(2,2,2-Tpudropatun)-3,4-quruapo- 1H-I/I30XI/IHOJ‘II/IH-7-CyJ‘Ib(bOHaMI/IZ[

/NHZ
/\ C@/ \\

2-(2,2,2-TpudropsTmi)-3,4-1uruapo- 1H-I/ISOXI/IHOJ‘II/IH-6-Cy.]'Ib(1)OHaMI/IL[

/NHZ
C@ °
\/

Ilpumep 2: UHrubupyromas akTUBHOCTb COCAUHEHUN, NpeaIaracMblx B

HacTtosmeM u3obperenun, no orHomenuro kK NKCC1

Coenunenust popmynsl (1), mpenyiaraemMbie B HACTOSIIIEM U300PETEHUH,
ABIAOTCS HHrHOUTOpaMu conepenocunkos Na -K™-2C1" (NKCC), B yacTHOCTH,
NKCC1. UHrubupyromyo akTUBHOCTb CO€JUHEHUH, peaaraeMbIX B HACTOSIIEM
nzooperenun, no orHoumeHno kK NKCC1 MOXHO onpeneanTs, HaIpuMep, ¢ MOMOIIBIO
npuBeAeHHOTO HUXke ucciaenopanus akTusHocTu NKCCIA.

Hns aktuBauun NKCCIA no npoBeneHust 3KCIEepUMEHTOB 10 BKIIIOYEHHIO
oounTsl, 3kcnpeccupyromue hNKCC1A (Lykke, K., et al. 2016), unu
HEUH)KEKTUPOBAHHBIE KOHTPOJIbHBIE OOLUTHI IPEABAPUTEIbHO HHKYOUPOBAIU B HE
conmepxamem K™ pacTBope mpu KOMHATHOH TemnepaType B TedeHue 30 muH. Jus
nccaenoBanus nputoka K™ oomuThl 06pabaThiBagm H30CMOTHYECKHM PACTBOPOM JUIS
nccnenosanus, B koropoM KCl uCmonp3oBanm BMeCTO XOMHHXIOpHAa 1 P Rb™
nobasnsny B kauecTse naauKaTopa ;s K. K pacTBopy s nccienoBaHus
nobansin OymeTaHu[ (MOJOKUTENbHBIH KOHTPOJIB), coenunenune Gopmyinst (1),
npeajiaraeMoe B HacTosmeM uzobperenun ("nexkapcTBEHHOE CPeACTBO") UK
KOHTPOJIbHBIN pa3baBuTenb (OTPHUIATENbHBII KOHTPOJb). 3aT€M MPOBOAUIN
SKCIEPUMEHTHI 110 BKIIOUYEHHUIO IIPU OCTOPOKHOM MEPEMEIINBAHIY TPH KOMHATHON
TeMIEpaType B TEUEHHUE 5 MUH. DKCIIEPUMEHTHI 110 UCCIETOBAHHUIO MPUTOKA
NpeKpaIlaif U ONpeaessiiu CoaepkaHne palloakKTUBHOTO H30TOMA MyTEM MOACYETa

B-‘{aCTHH C IOMOIIBIO )KI/II[KOCTHOI\/'I COUHTHUIIIATINU C UCITOJIb30BAHUEM
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CUMHTHIUISILMOHHON cMecu Opti-Fluor u ¢ mOMOIIbIO KUAKOCTHOTO
CUMHTHJULSILMOHHOTO aHAlM3aTopa. 3aTeM ONpeeNsiyii ONOCPEOBAHHOE C TOMOIIBIO
hNKCC1A Bxiouenue K, xak ([MOTOKskcnpeccupyromue NKCC1 oomursr B IPUCYTCTBHH X
MKM J1€KapCTBEHHOTrO CPEACTBA]-[MOTOKuenmxexruposanuse oomursr B IPUCYTCTBUH X MKM
J€KapCTBEHHOI'O CPEACTBA]), U1l BHECEHHS MONPABKU HA SHIOTE€HHYIO aKTUBHOCTD
NKCC. Ymenbmenue onocpenosansoro ¢ nomomso hNKCCI1A skmrogenus K™,
HaOJIro1aBIIeeCs TPH UCIIOJIBb30BAHUM HUCCIEAYEeMOTO COeIUHEHHS, YKa3biBaeT Ha TO,
yto coequnenne nHrudupyer NKCC1. IIpu u3y4eHrn THIUYHBIX COCTUHEHUN
dbopmyinbl (I), oMUCaHHBIX B MPpUMeEpPaxX, ¢ MOMOIIBI 3TOr0 UCCIENOBAHUS MTOKA3aHO,
YTO OHU OOJAJaI0T HHIUOUPYIOI el akTUBHOCTHIO O oTHomeHuI0 Kk NKCC1.
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DOOPMVIJIA U3OBPETEHUA

1. Coequnenne ¢popmysl (1),

rg
Rs)\%\w
R5
(D
B KOTOPOWH:
R2
1 3
X /Y\\Z R | X R
KOJIBIIEBOU ()parMeHT "'u"" npeacTasiseT coboi WU
RX
\—S

ek

2

R* 0603nauaer R' unu R?;

R' BeIGpan u3 rpynmsl, Bkmouaromeii -COOH, -CO0-(C;-C s-ankun), -COO-
(Co-C,s-ankunen)kapoounknui, -COO-(Cy-C,s-ankunen)rerepounknmi, -O-CHO, -O-
CO-(C;-Cys-ankun), -O-CO-(Cy-Cys-ankunen)kapoounknmi, -O-CO-(Co-Cys-
ankuneH)rerepounkiaui, -CHO, -CO-(C,-C;s-ankun), -CO-(Cy-C;s-ankusieH)-
kapOounknmi, -CO-(Co-Cys-ankunen)rerepounkyui, -CO-NHy, -CO-N(R“)-(Cl-Cls-
ankmia), -CO-N(R'")-(Cy-C,s-anxunen)kapbounkmmn, -CO-N(R')-(Co-C,s5-
ankmwien)rerepouuknmi, -N(R')-CHO, -N(R')-CO-(C,-Cs-ankun), -N(R')-CO-(Co-
Cs-ankuiieH)kapOOLMKIIHII, -N(RH)-CO-(C()-C15-aJ'IKI/IJ'IeH)FeTepOLII/IKJ'II/IJI, C1-Cy5-
ankug, -(Co-Cs-ankunen)kapoouuknui, -(Co-Cs-ankunen)rerepounkimi, C,-Cys-
ankenwi, -(C,-Cys-ankenunner)kapoonuknui, -(C,-Cis-ankenuneH)rerepounkiui, C,-
Cis-ankunani, -(C,-Cis-ankuauiaeH)kapoouuknmn u -(C,-C s-anKuHUIeH)-
reTepOLHKIINI,

r7ie aJKWIbHBINA pparMeHT, coaep kamuiics B JI0OOH U3 YKa3aHHBIX BbILIE FPYIII,
aJKUJIEHOBBINA (parMeHT, COMepIKaIUiiCs B TFOOOI U3 yKa3aHHBIX BBILIE TPYIITI,
aJKEHUJICHOBBIN (parMeHT, copepKaluics B JJFOOOH U3 YKa3aHHBIX BBIIIE TPYIIII,
AJTKMHUJIEHOBBIN (parMeHT, copepKaluics B JFOOOH U3 YKa3aHHBIX BBIIIE TPYIITI,

ykazaHHbIl C-Cjs-ankui, ykazanHblil C,-Cis-ankeHun u ykazauHbid C,-Cjs-alKUHUI



10

15

20

25

30

- 247 -

KaXAbld HEOOs3aTeNbHO 3aMeleH OOHOUN uinn Oojee rpynnamMmu, He3aBUCUMO
BeIGpaHHbIME u3 rajorena, -CFz, -CN, -NO,, -N(R'H)R'), -OR'"), -S(R'") u -SO3H,
rae ogHo unu Oonee 3BeHbeB -CH,-, BKIIIOUEHHBIX B aJKWIbHBIN (parMeHr,

coaepKaluics B TIOOOH M3 yKa3aHHBIX BBIIIE TPYIIN, B aJIKUJIEHOBBIH (ParMeHT,
coaep Kamuics B TIOOOH M3 YKa3aHHBIX BBIIIE TPYIIN, B aJKEHUJIEHOBBIN (ParMeHT,
coaep Kaluics B TIOOON M3 YKa3aHHBIX BBIIIE IPYII, B aJKHHUJICHOBBIH (parMeHT,
coaepamuics B TIOOON M3 YKa3aHHBIX BhIIE rpymnd, B ykazaHHblil C-Cis-ankun, B
ykazaHHbIN Cy-Cs-ankeHun unu B ykazaHHblil C,-Cis-anKuHII, Kaxaoe
Heo0s3aTeNIbHO 3aMEHEHO IPYNIoN, He3aBUCHUMO BbhIOpanHOil u3 -0O-, -CO-, -COO-, -
0-CO-, -N(R'")-, -N(R')-CO-, -CO-N(R'")-, -S-, -SO-, -S0;-, -SO,-NR')- u -
N(R')-S0,-,

U T7e TOTOJHUTENbHO KapOOUMUKIUIbHBIN (parMeHT, cCoaep Kamuics B 000
U3 YKA3aHHBIX BBINIE TPYIII, U TeTEPOLUKIUIbHBIN pparMeHT, conepskauuiics B
m000# U3 yKa3aHHBIX BBIIIE TPYIII, KaXAbIH HEOOA3aTENbHO 3aMelleH OAHOW UJTH
Oonee rpynnamu, He3aBucUMO BbiOpanHbIMH U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-
Cs-ankununa, rajorena, Ci-Cg-ramorenankuna, -CN, -NO,, -N(R')([R'), -OR"), -
S(R'), -SO;H, kapGouKkInIa 1 reTepoHKIIIa;

kaxbiii R'' HesaBucumo o6o3nagaer Bogopon mnn C-Cg-amkmun,

R? BbIOpaH u3 rpynnsl, Bkiaovawmei sogopon, C-Ce-ankun, C,-Co-ankenun,
Cy-Cg-ankunmin, -OH, -O(C,-Cs-ankun), -O(C;-Cs-ankunen)-OH, -O(C;-Cs-ankuseH)-
O(C,-Cs-ankun), -SH, -S(C;-Cg-ankun), -NH,, -NH(C,-Cg-ankun), -N(C,-C-
ankun)(C,-Ce-ankun), ranoreH, C,-Cs-ranorenankui, -O-(C,-Ce-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-Cs-anxmn), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C,-Cq-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankun)(C;-Cg-ankun), -NH-
CO-(C,-Cg-ankmn), -N(C-Cg-ankun)-CO-(C;-Cg-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ces-amxun), -NH-SO,-(C;-Cs-ankun) u -N(C;-Cg-
ankun)-SO;,-(C,-Cs-ankun);

R? BBIOpaH u3 rpynmsl, Bkiodarmei -SO;-NH,, -SO,-NH(C,-Cs-ankuin), -SO,-
N(C,-Cg-ankun)(C,-Cs-ankun), -SO,-N=(C,-Cg-ankununen) u -SO,-rajnoreH, rue
aNKUIbHBINA QparMeHT, conepskamuiics B ykazaHHoM -SO,-NH(C;-Cg-ankwuie), onuH
unu oda anKuJIbHBIX (pparmMenTa, coaepxkamuecs B ykazaanHoM -SO;,-N(C;-Cg-
ankun)(C-Ce-ankuie), 1 aNKHUINACHOBBIH (PArMEHT, COASPIKAMHUICS B YKA3aHHOM -

SO;-N=(C,-Cs-ankunuueHe), Kaxxablii HeoOsA3aTEIbHO 3aMEIeH OJHOHN min Ooliee



10

15

20

25

30

- 248 -

rpymnnamMu, He3aBUCUMO BbIOpaHHBIMU U3 rajorena, -CFs, -CN, -NO,, -NH,, -NH(C, -
Cs-ankun), -N(C-Ce-ankmn)(C;-Ce-ankmn), -OH, -O(C;-Cg-anxmn), -SH u -S(C,-Cs-
aJKuU);

R* o6o3nauaer rpynny R*, u R’ o6o3nauaer rpynny R, umn R* u R® ceazans
BMecTe ¢ 0GpasoBanmeM rpymisl -R*’-;

R* BBIOpaH 3 -O-R*!, -S-R*! .NH-R", -N(Cl-CG-aJIKI/IJI)-R“, rajoreHa,
BOZOPOJA, KapOOIMKINIA U TeTEPOLUKIINIIA, TIe YKa3aHHbIH KapOOLUKIUI U
YKa3aHHBIA TeTePOLUKINI KaXXIblil HeoOs13aTebHO 3aMelleH OHOM uiu Oomee
rpynmnamMu R*;

R*! BeIGpan u3 rpymuesl, Briogaomei -(Co-Cy-ankunen)kapoouuknmi, -(Co-Cy-
ankunen)rerepouukiui, C;-Cg-ankmn, C,-Cge-ankenun u C,-Cg-ankuHuI, rue
KapOOUMKIHIBbHBIN (pparMeHT, copepkamuiicss B ykazaHHOM -(Co-Cy-

AJKHUJIEH )KapOOIUKIINIIE, U TeTEPOLUKIUIbHBIA PPAarMeHT, COAepIKaIUIiCs B
yka3zaHHOM -(Cy-Cy4-anKuiieH)reTepoLuKInie, KaKabli He00A3aTeIbHO 3aMelleH
omHOU uau OoJjiee rpynnamMmu R42, u rae ykazaHHblid Ci-Cg-ankunapHbIi, yka3zaHHbl C;-
Co-ankeHmnpHbIN, YKa3aHHBIH C)-Ce-aIKMHUIbHBIN, aIKUIEHOBBIH (parMeHT,
conepskamuiics B ykazaHHOM -(Co-Cy-ankuieH)kapOOUKINIe, U aJKUJICHOBBIN
¢bparmeHnT, copepxkamuiicst B ykazaHHOM -(Co-Cy-aNKujieH)reTepounkinie, Kaxabli
Heo6s3aTeIbHO 3aMelleH OfHOM umu Gonee rpymmamu R*;

kaxapiit R*? HesaBucumo BeiGpan u3 rpymmsl, Bmodaomeii Ci-Cg-ankmi, Cy-Ce-
ankenus, C,-Cg-ankunun, -OH, -O(C,-Cg-ankun), -O(C,-Cs-ankunen)-OH, -O(C,-Cs-
ankuneH)-0(C,-Cs-ankun), -SH, -S(C;-C¢-ankun), -NH,, -NH(C,-Cg-ankuin), -N(C;-
Cs-ankun)(C,-Cg-ankun), ranoreH, C,-Cq-ranmorenankui, -O-(C,-Cg-rajoreHankuni), -
CN, -NO3,, -CHO, -CO-(C;-Cg-ankun), -COOH, -COO-(C;-Cg-ankun), -O-CO-(C,-Cs-
ankun), -CO-NH,, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankun)(C,-Cg-ankmn), -NH-
CO-(C-Cg-ankmn), -N(C-Cs-ankun)-CO-(C;-Ces-ankmin), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C,-Cs-ankun)(C,-Cg-ankmin), -NH-SO;,-(C-Cg-ankun) u -N(C;-Cs-
ankun)-SO;,-(C,-Ce-ankun);

kaxnpiii RY HezaBucumo BbIOpaH u3 rpynnsl, Bkiarouaroieid -OH, -O(C;-Cg-
ankun), -SH, -S(C;-Cs-ankmn), -NH,, -NH(C-Cs-ankun), -N(C-Ce-amxkmn)(C;-Ce-
ankun), ranorex, -CFs, -CN, -NO,, -CHO, -CO-(C,-C¢-ankun), -COOH, -COO-(C;-
Cs-ankun), -O-CO-(C,-Cs-ankuin), -CO-NH;, -CO-NH(C,-Cgs-ankun), -CO-N(C,-Cs-
ankun)(C-Ce-ankmn), -NH-CO-(C-Cg-ankmn) u -N(C;-Cg-ankmn)-CO-(C;-Ces-ankun);
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R BeIOpaH u3 -NH;, -NH(C;-Cg-ankmn), -N(C;-Cg-ankun)(C,-Cs-ankuin), -NO,
¥ BOAOPOAA, Tie aJIKMIIbHBINA parMenT, coaepxkamuiicss B ykazanHoM -NH(C;-Ce-
aJIKuJjie), U OOWH WM 00a aJKUIbHBIX parMeHTa, cogepskamuecs B ykazaanHoM -N(C; -
Ce-ankmn)(C-Cs-ankuie), Kaxxablii He00sA3aTENbHO 3aMeLIeH OOHOH uinu Gonee
rpynmnaMu, He3aBUCUMO BbIOpaHHBIMH U3 rajorena, -CFs;, -CN, -NO,, -NH,, -NH(C; -
Cs-anxun), -N(C-Ce-ankun)(C;-Ces-ankun), -OH, -O(C;-Cg-anxun), -SH, -S(C;-Cs-
anKui), KapOOLUMKIIUIA U TeTePOLUKIIIIIA, I/Ie YKa3aHHbBIH KapOOLMKIIMII U YKa3aHHbBIN
reTepOLMKIIII KAkl HeoOA3aTeNbHO 3aMeIIeH OXHON nin Gonee rpymmamu R,

kaxneii R HezaBrcumo BbIOpaH u3 rpynnbl, Bkiatouaroiei C,-Cg-ankun, C,-Ce-
ankenwi, C,-Ce-ankunuin, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-Ceq-
ankunen)-0(C,-Cg-ankun), -SH, -S(C,;-Cg-ankmn), -NH;, -NH(C,-Cg-ankuin), -N(C,-
Cs-ankun)(C,-Ce-ankun), ranoreH, C,-Cs-ramorenankui, -O-(C,-Cg-ramoreHankun), -
CN, -NO,, -CHO, -CO-(C,-Cg-ankun), -COOH, -COO-(C,-C¢-ankun), -O-CO-(C,-Cq-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankmn), -CO-N(C;-Cg-ankmn)(C;-Ce-ankmi), -NH-
CO-(C,-Cg-anxmn), -N(C-Cg-ankun)-CO-(C,-Cg-ankmn), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ce-anxmn), -NH-SO;,-(C;-Cs-ankun) u -N(C;-Ce-
ankun)-SO,-(C,-Cs-ankun);

R*® priGpan u3 -RPLRPLR®L N=C(R%)-R™-R¥®L. _RPLR_C(R®)=N- u -
N=C(R**)-R**_C(R**)=N-:

kaxabiii R°°' nesaBucumo BoiGpan us -N(R*?)-, -O- u -S-;

R**” BeiGpan us -C(R7)(RY)-, -C(R¥)(R*?)-C(R**)(RY)-, -C(R?)=C(RY)-, -
CR™)(R”)-CR”)=C(R*)- u -C(R**)=C(R**)-C(R*)(R™)-;

R BriGpan u3 kosanentHolt cessu, -C(R7)(R¥?)-, -C(R*)(R?)-CRPNR®)- u -
C(R*)=C(R*)-;

R Bribpan u3 kosanentHoit ceszu u -C(R*?)(R7)-;

Kax bl R? He3aBHCHMO BHIOPAH W3 IPYIIIbL, BKIOUatomei sogopos, Ci-Ce-
ankun, C,-Cg-ankenmn, C,-Cg-ankunun, -(Co-Cy-ankunen)apun u -(Co-Cy-

AJIKUJICH )FeTePOapHUII;

kasablii R HezaBucHMO BbIOpaH U3 rpynnsl, BKiIroUaroieid sogopon, C-Ce-
ankuy, Cy-Ce-ankenmn, Cy-Ce-ankunun, -OH, -O(C,-Cs-ankuin), -SH, -S(C;-Cs-
ankun), -NH;, -NH(C;-Cg-ankmn), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ranores, C;-Cq-
ranorenankui, -O-(C;-Ce-ranorenankuin), -CN, -NO,, -CHO, -CO-(C,-C¢-ankmn), -
COOH, -CO0O-(C;-Cs-ankun), -0O-CO-(C,-Cs-ankuin), -CO-NH;, -CO-NH(C;-Cq-
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ankun), -CO-N(C,-Cs-ankun)(C,-Cg-ankun), -NH-CO-(C,-Cg-ankmn), -N(C,-Cg-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH;, -SO,-NH(C;-C¢-ankmn), -SO2-N(C;-Ce-
ankun)(C,-Ce-ankmn), -NH-SO,-(C,-Cg-ankmin), -N(C,-Cs-ankun)-SO,-(C,-Cg-ankuin),
-(Co-Cy-anxunen)apun u -(Co-Cy-ankunen)retepoapun, i aobbie g8e rpymmsl R,
KOTOpPBIE MPUCOETUHEHBI K OTHOMY M TOMY K€ aTOMY YIJiepoza, TaK)Ke MOTYT BMECTe
06pa3oBbiBaTh rpymy =0, u mobbie ABe rpymmbl R’ KOTOpbIE IPHCOSTHHEHDI K
COCEIHUM aTOMaM yTrJjepo/a, COeTUHEHHBIM IBOMHOMN CBS3bIO, TAKXKe MOTYT OBITh
cBsi3aHbl BMecTe ¢ obpasosanueM rpynmsl -C(R™)=C(R’*)-C(R*H=C(R*)-;

kaxapiit R7* HesaBucumo BbIGpaH u3 rpymnmel, BriIgaromeii Bogopox, C-Co-
ankun, Cy-Ce-ankenun, C,-Ce-ankunun, -OH, -O(C,-Cs-ankun), -SH, -S(C;-Cs-
ankun), -NH;, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Cq-
ranorenankui, -O-(C;-Ce¢-ranorenankuin), -CN, -NO,, -CHO, -CO-(C,-C¢-ankmn), -
COOH, -CO0O-(C,-Cs-ankun), -O-CO-(C,-Cg-ankun), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C-Cs-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-ankmn), -NH-SO;,-(C,-Cs-ankun) u -N(C;-Cg-ankuin)-SO,-(C-Ce-
aNKui); U

R® BeIGpan u3 rpynmsl, BKmouanomeii Bogopon, Ci-Ce-ankun, Cy-Ce-ankenu,
C,-Cs-ankunnn, -OH, -O(C,-Cg-ankun), -O(C;-Cgs-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cs-anxun), -SH, -S(C;-Cg-ankun), -NH,, -NH(C,-Ce-ankun), -N(C-Cs-
ankun)(C,-Ceg-ankun), ranoreH, C,-Cg-ranorenankui, -O-(C,;-Cg-ranorenankui), -CN,
-NO,, -CHO, -CO-(C;-Cs-anxun), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C;-Cq-
ankun), -CO-NH,, -CO-NH(C,-Cg-ankun), -CO-N(C;-Cg-ankun)(C,-Cgs-ankun), -NH-
CO-(C-Cg-ankmn), -N(C-Cg-ankun)-CO-(C;-Ces-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cg-ankun)(C,-Ces-anxuin), -NH-SO,-(C-Cg-ankun) u -N(C;-Cg-
ankun)-SO;,-(C-Cs-ankun);

mni R' 1 R® cBsisanb! BMecTe ¢ oOpa3oBaHUEM TPYIIIbI -Rl(’-, rae:

R'® o6osnauaer rpymmy -C(R'*HR'H-CR"HR"H-CR"HR')-
CR"NHR'Y)-, rne ogno unu nBa 3Bena -C(R'H(R')-, conepxamuecs B ykasannoit
rpyIie, BCe 3aMEHEHBI C MOMOImb0 -R'-;

kaxbiii R'®! HesaBucnumo BBIGpaH U3 rpymmsl, BKmodaomeii Bogopox, C -Ce-
ankug, Cy-Ce-ankenmn, Cy-Ceo-ankunun, rajgoreH, C-Ce-ranorenankui, -(Co-Cq-

ankuneH)-CFs, -(Co-Ces-ankunen)-CN, -(Co-Cs-ankunen)-NO,, -(Co-Ce-ankunen)-
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N(R'"*)(R'?), -(Co-Cs-ankunen)-O(R'?), -(Co-Cg-anxumnen)-S(R'?), -(Co-Ce-
ankunen)-SOzH, -(Co-Ce-ankunen)kapobouuknui u -(Co-Ce-alKuIeH)reTep oK,
kaxnbiii R'? HesaBucumo 06o3HauaeT Bogopon uinu Ci-Cg-ankumi; u

. 161
kaxapiii R' nesasucumo BoiGpan us -N(R'!)-, -O- u -S-;

x/Y\\z
NPU YCJIOBHH, YTO, €CJIU KOJIbI[EBOH ()parMeHT ol npeacTaBisieT coOoM
R2
Rl R®
A

. R? o603Hauaer BOJIOPO, R’ o6o03nauaer -SO,-NH,, R* 0603nauaer -O-
benun, R’ 0603nauaer -NH-CH,CH,CH,CH; u R® 0o60o3nauaer BOJIOPO, TO R!
ornuyaercs ot -COOH;

wiu ero papMaleBTHYECKH pUeMiieMasi COJib, HIIH COJIbBAT,

AJId TIPUMEHCHUSA OJIA JICHCHUA WU NPECAYIPECKACHUSA TUIIEPrUaApO3a.

2. CoennHeHne U1 MpUMeHeHus 1o 1. 1, rae coennHenneM popmysl (I)
aBisiercs: coenuHenne Gopmynsl (Ia) unu ero papmaneBTuYecKu npueMiaeMas COJib,

niIn COJIbBAT!

R2
R! R®
R® R*
R5
(Ia)

N 3 p4 ps 6
B KOTOpPOH Rl, RZ, R’°, R’, R” u R” aBastoTCd TakKuMH, Kak ONpeaeeHo B 1. 1.

3. CoenMHeHHe I IPUMEHEHHUs 110 11. 2, B KoTopoM R' o6osnauaer -COO-(C; -
Cis-ankun), e ankwibHbIA pparMedT, coaepxkamuiics B ykazanHoM -COO-(C-Cys-
aJKuie), HeoOs3aTeabHO 3aMelleH OJHON Wiu 0oJee rpynmnamMmu, He3aBUCUMO
BeIOpanHbIMU U3 rajoreHa, -CFs;, -CN, -NO,, -NH;, -NH(C;-Cy-ankun), -N(C;-Csu-
ankun)(C,-Cy-anxun), -OH, -O(C,-Cy-anxun), -SH u -S(C,-C,-ankun), u rae
IOTIOJHUTEJIBHO OHO uiu 1Ba 3BeHa -CH,-, BKIIIOUEHHbBIE B aJKHJIbHBIA (parMeHT,
conepskamuiics B ykazanHoM -COO-(C,-Cys-ankune), kaxaoe HeoOs3aTeIbHO

3aMEHEHO IpymnIoi, He3aBUCUMO BbIOpaHHO# u3 -0O-, -CO-, -COO-, -0-CO-, -NH-, -
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N(C,-C4-ankun)-, -NH-CO-, -N(C,-C4-ankun)-CO-, -CO-NH-, -CO-N(C,-Cy-ankun)-,
-S-, -SO-, -S0O;-, -SO;-NH-, -SO,-N(C;-C4-ankun)-, -NH-SO;- u -N(C;-C4-ankuin)-
SO,-.

4. CoennHeHue I MPUMEHEHHUs 1O 1. 2 Uiu 1. 3, B KOTOPOM R' 06o3Hauaer -

COO-CHs.
5. CoenuHeHMe IS IPUMEHEHNs 1o Im. 2, B KoTopoMm R' o6osuausaer -COOH.

6. CoenuHeHNe 115 MPUMeHeHus 1o 1. 2, B KotopoM R BeiGpan u3 -(C-Cy-
aJ'IKI/IJ'IeH)-NH-(C1-C4-aJ'IKI/IJ'IeH)-R12, -COO-(C1-C4-aJ'IKI/IJ'IeH)-R12, -0-CO-(C-Cy-
ankmien)-R'%, -CO-(C,-Cy-ankunen)-R'*, -CO-NH-(C,-C4-anxunen)-R'?, -CO-N(C,-
Cy-ankun)-(C,-Cy-ankunen)-R'%, -NH-CO-(C,-C4-ankunen)-R'? u -N(C,-C,-ankun)-

CO-(C,-Cy4-ankunen)-R'%, rne R'? nesasucumo Boibpan us -CF3, -CN u rajores.

7. CoenuHeHue I MPUMEHEHHUS 1O M. 2 UK 1. 6, B KOTOPOM R! 06o3Hauaer -

(C,-C4-ankunen)-NH-(C,-Cy-ankunen)-CFj.

8. CoenuHeHue 1715 IPUMEHEHHUs 1o T6oMy U3 .. 2-7, B kotopoM R”

o003Ha4aeT BOJOPO.

9. CoenuHeHNe s MPUMEHEHHs 10 T060oMy u3 ILII. 2-8, B kKoTopoM R’ BeIGpan
u3 -SO;-NH;, -SO,;-NH(C,-C4-ankun), -SO,-N(C;-Cy-ankun)(C,-Cy-ankmn) u -SO,-
N=(C;-C4-anxkuiuaeH), ¥ rae JOMOJHUTEIbHO aJIKHIbHBIH (parMeHT, COAePIKALTUNCS
B ykazanHoM -SO,-NH(C,-C4-ankune), oqgun uinu oda alKHIbHBIX (pparMeHTa,
conepskamuecs: B ykazaHHOM -SO;,-N(C;-Cy-ankmn)(C-Cy-ankunie), U aJKuJIUIEHOBbIN
dbparmeHT, coaepxkamuiicsi B ykazaHHOM -SO,-N=(C,-C -ankununeHe), Kaxabli
HeoOsI3aTeIbHO 3aMellleH OJHOH rpynmol, BeiOpanHoi uz -NH;, -NH(C;-Cy-ankun) u -

N(C,-C4-ankun)(C,-Cy-ankun).

10. CoennHenne i1sl MpUMEHEHU 10 JIIoOOMYy U3 IL.I. 2-9, B KOTOpOM R*
4 o
oGo3Havaer rpynny R™, koropas BbiOpaHa u3 rpynmnel, Bkao4dawomeii -O-apun, -O-

rerepoapul, -S-apui, -S-rerepoapui, -NH-apun, -NH-rerepoapuin, -N(C;-Cy-
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ankun)apui, -N(C-Cy-ankmin)reTepoapui, apuil U TeTepoapui, U rae apuibHbIH
dparMeHT, conepskamuiicsa B M000H U3 YKa3aHHBIX BbILIE TPYIII, T€TEPOAPUIbHBIN
dparmMeHT, conepskamuiicsa B m000# U3 yKa3aHHBIX BBIIIE TPYII, YKa3aHHBIN apuil U
YKa3aHHBIA reTepoapui KaxaAblii He00s3aTeNbHO 3aMeIeH OJHON uinu Oosee
rpynmnamMu, He3aBucuMo BbiOpaHHBIMHU U3 Ci-Cg-ankuna, C,-Cg-ankenuna, C,-Ce-
ankuuuna, -OH, -O(C,-Cs-ankun), -O(C;-Cs-ankunen)-OH, -O(C,-Cs-ankunen)-O(C;-
Cs-ankun), -SH, -S(C,-Cg¢-ankun), -NH,, -NH(C-Cg-ankun), -N(C-Cg-anxun)(C;-Cq-

ankun), ranorena, C;-Ce¢-ranorenankuna u -CN.

11. CoennHenne aiisi mpuMEHEeHUs 1o Jrodomy u3 m.m. 2-10, B KoTopom R’
o6osnauaer rpymmy R*? xoropas BeiGpana u3s rpymmsl, Brirogaomeii -NH,, -NH(C, -

Cs-ankun), -N(C-Ce-amxun)(C;-Ces-ankun) u -NO;.

12. CoenuHeHnne sl MpUMEHEHUs 1o Jodomy u3 m.m. 2-11, B koTopom R®

obo3HaYaeT BOAOPOA.

13. CoenuHenue s nmpuMeHeHus 1o 1. 1, rae coenuaenuem ¢popmyasl (1)
aBisiercs coenuHenne Gopmynsl (Ib) mnu ero papmanesTuuecku npuemiemMas coib,

HniIn COJIbBAT:!

R S
l R*
R® %
R5
(Ib)

B KOTOpOI R¥, R4, R’ u R® sBisroTes TAKUMHU, KaK OMpPENESICHO B I1. 1.

14. Coenunenue aisi npuMeHeHus mo . 13, B koropom R™ BeIGpaH U3 rpymisi,
BrJrovaromein -COOH, -COO-(C,-Cs-ankun), -SO,-NH,, -SO,-NH(C,-C4-ankun), -
SO;-N(C;-Cy-ankun)(C-Cy-ankun) u -SO-N=(C;-Cs-ankunuaeH), u rae
JOTOJIHUTEJIPHO aJKUJIbHBIN parMeHT, conepskamuiics B ykazanHoM -SO,-NH(C;-Cy-
aJkujie), OOuH Uiau oda alKWIbHBIX pparMeHTta, couepkamuecs B ykazanHoM -SO;-

N(C,-C4-ankun)(C,-C4-ankune), u aJKUIUISHOBBIN QparMeHT, comepKauuiics B
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ykazaHHOM -SO,-N=(C,-Cs-ankununaeHe), Kaxxablii He0Os3aTEIbHO 3aMeIeH ONHOH

rpynmnoi, BeiOpanHoit u3 -NH;, -NH(C;-Cy-ankmn) u -N(C1-Cy-ankun)(C;-Cy-ankmn).

15. Coenqunenue nist npuMeHeHus no n. 13 unu n. 14, B koTopom R* o6o3nauaer
rpynmy R, KOTOpas npeacTasisieT coboi -O-apui uiu rajoreH, 1 Iie apHiIbHbIH
dparmeHT, cogepxammuiics B ykasaHHOM -O-apuie, HeoOs3aTeIbHO 3aMeleH OAHOM
unu OoJsiee rpynnaMu, HezaBucuMo BbiOpaHHbIME U3 C-Cg-ankuna, C,-Cg-ankeHuna,
C,-Cs-ankununa, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-Cs-
ankuneH)-0(C,-Cg-ankun), -SH, -S(C,;-Cg-ankmn), -NH;, -NH(C,-Cg-ankuin), -N(C,-

Cs-ankun)(C,-Ce-ankun), ranorena, C;-Cg-ranorenankuna u -CN.

16. CoennHeHnne ayisi mpuMeHeHus 1o Jodomy u3 m.um. 13-15, B koTtopom R’
o6osHauaer rpymmy R, koropas Beibpana us -NH,, -NH(C,-Cg-ankun), -N(C,-Cs-

ankun)(C-Ce-anxmn) u -NO,.

17. CoennHenne s mpuMeHeHUs 1o Jodomy u3 m.um. 13-16, B koTopom R®

obo3HaYaeT BOAOPOA.

18. CoenuHenue ays npuMeHeHus 1o 1. 1, rae coenunenuem popmyast (1)
ABIIAETCS COEMHEHHe JI000H U3 cieayrmux GopMys Win ero papMaleBTHIECKH

npuemiemas COJib, UJIX COJIbBAT:

o fHa
q.\S,NHZ _NH, % \CH
HyC” >0 % @/\ \\ N 3
8]
HC AN HC o~ 30\/\/N H
CH,

NH

0 2 NH2
S
\ A \
HO \0 Cl \O ¥\ \
0 (o}

HSCWN H H3C\/\/N H 3C\/\/N H
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19. ®apmaneBTUUecKass KOMIIO3HIIUSI, COEepKaIIasi COeAUHEHHE MO JTIO0MY U3
n.m. 1-18 u papmaneBTUUEeCKH NIPUEMIIEMbII HHEPTHBIN HAOJHUTEINb, A

NPpUMCHCHUS AJiA JICUHCHUS WU NPEAYIIPCIKACHUSA TUIICPrUAPO3a.

20. [IpumeHeHue coennHeHus 1o JodoMy u3 m.am. 1-18 nus npuroToBiaeHus

JEKApCTBCHHOT'O CPEACTBA AJIA JICHECHUA WK NPEAYHPECIKACHUA TUIEPTrUapo3a.

21. Crioco0 neyeHus WU MpeaynpeKaeHUs TUIIEPTUAPO3a, BKITFO YA I
BBEJIEHUE HYKIAKIIEMYCs B 3TOM CyOBEKTY COeqUHEHUs o Jrbomy u3 m.m. 1-18 win

(dbapManeBTUYECKOH KOMIO3UIIUH MO 1. 19.

22. Cnocob mo 1. 21, B KOTOPOM CYOBEKTOM SIBJISIETCS YEJTOBEK.

23. HerepaneBTH4eCKOe MPUMEHEHUE COSNUHEHUs MO Tro0oMy u3 m.m. 1-18 mis

NMOAAaBJICHUSA UJIN YMEHbBIICHUSA MMOTOOTACICHUA CY6”beKTa.

24, HerepaneBTHYECKHI CITOCOO MOMABICHUS HJIH YMEHbIISHHS TOTOOTAEIECHHUS

cyObeKkTa, BKIIOYAIIIUN BBeieHUE CYOBEKTy COeIUHEHUs o arobomy u3 m.om. 1-18.

25. HeTepaneBTH4eCckOe MPUMEHEHNE 1O 1. 23 UJIM HeTeparneBTHUYEeCKHH criocod

1o 1. 24, rae yKka3aHHOE COeAUHEHUE BBOJST MECTHO.

26. HerepanesTuueckoe NpUMeHEHHE MO M. 23 uau 0. 25, unmn
HETEepaneBTUYECKUH crocolb mo n. 24 unu 0. 25, rae yka3aHHOE COeIUHEHUE
NPENOCTaBIEHO B BUAE U3 ENIHS, COAEPIKAINEr0 YKa3aHHOE COEJUHEHUE, TAE U3ACTUEM

ABJIACTCA cambeTKa, CTCJIbKa WU MMPEAMET O CHKADI.

27. U3nenue, comgepikamiee coequHeHre no grobomy u3 m.m. 1-18, roe usnenuem

ABJIACTCA cambeTKa, CTECJIbKa UJIK NPEAMET OACKADBI.

28. CoenuHenue no aobdomy u3 m.m. 1-18 st npuMeHeHus ISt J€YeHUs UITH
npeaynpexaeHus 3a00NeBaHns UK HAPYIIEeHUs, BBIOPAHHOTO U3 TPYIIIIHI,

BKJIIOYAIOLIEH TPEBOXKHOE HapyIllIeHHUe, HApYyLUIeHne ayTUCTUYECKOr0 CIEKTPa, ayTU3M,
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cuHIpoM Acreprepa, IeTCKOe Ne3UHTErpaTUBHOE PACCTPONHCTBO, MEPBA3HUBHOE
paccTpOMCTBO Pa3BUTHUS KaK KOMIIOHEHT HapyUIEHHUs] ayTHCTUYECKOTrO CIEKTPa,
TPaBMaTHYECKOE MMOBPEXKAEHHUE TOJIOBHOT'O MO3Ta, MOBPEXKAECHHE CITMHHOIO MO3Ta,
nopaxxeHue nepupepuueckoro Hepsa, yaap, 6onesnp AnbireiimMepa, mu3oppeHuro,
acTMy, oTek, cuHapom JlayHa, cnaboyMue y manueHToB, CTPAfaloIUX CHHAPOMOM
JlayHa, riaykomy, NEPBUYHYIO OTKPBITOYTOJBHYIO IJIaYKOMY, 3aKPBITOYTOJbHYIO
IJIAYKOMY M Tapa3uTapHYI HH(QEKLHIO,

r7ie yKa3aHHas napasutapHas HHQEKIus IpeanoYTUTEIbHO BhIOpaHa U3 TPYIIbI,
BKJIIOYAKOLIEH TeJIbMUHTO3, aHKHUJIOCTOMO3, HEMATOA03, Tpuxouedanes, TeCHUUI03,
IpakyHKyJie3, SHTepoOno3, TOKkcokapos, nuadexkuuro Strongyloides stercoralis,
uHpexuuto Ascaris lumbricoides, TpeMaTon03, MHUCTO30MAaTO3, THATOCTOMO3,
nmaparoHumo3s, gacuunoies, cuHapoM CBuMMepca, TPOTO30HHYIO HHPEKIIUIO, MAJISIPUIO,
amebuas, skuapamnas, COHHYIO 0OJIe3Hb, TOKCOTIJIA3MO3, aKaHTaMeOHBIH KePaTHT,
aedmManno3, 6abe3nos, rpaHyIeMaTo3HbIH aMeOHbBIH HLIEPaTUT, KPUNTOCIIOPUINO3,
LIUKJIOCTIOPHA3, MePBUYHBIA aMEeOHBIH MEHHHT03HI[e(PaTUT, 3KTOMapa3UTAPHYIO
uHpexnuto, napexuuro Sarcoptes scabiei, undpexuuto Pediculus humanus capitis,
uHpexuuto Phthirus pubis, nepmaroduas, undexuuto 7unga penetrans n UHPEKLUUIO

Ixodoidea.

29. ®apmareBTHYECKasi KOMIO3HIUs, COAEPIKALasi COEUHEHUE 10 JIOOMYy M3
n.n. 1-18 u papmaneBTHYECKU MpUEMIIEMbIH HHEPTHBIH HANIOJIHUTENb, IS
NPUMCHEHUA OJIA JICHEHUA WU NPCAYNPCKACHUA 3a00J1€eBaHNs WU HapylmeHUs,
BBIOPAHHOTO U3 TPYIMIIBI, BKJIOYAKIEH TPEeBOXKHOE HAPYIIEHUE, HApYLIEHHE
ayTUCTUYECKOrO CIEKTpa, ayTU3M, CHHAPOM Acreprepa, 1eTCKOe Ae3UHTErpaTuBHOE
paccTpoNCTBO, MEPBa3UBHOE PACCTPOMCTBO Pa3BUTHUSA KaK KOMIIOHEHT HapyIIEHUs
ayTUCTHUYECKOro CIEKTPa, TPaBMaTUUYECKOe MOBpeXIeHHe TOJOBHOIO MO3Ta,
NOBPEKJCHUE CITUHHOTO MO3ra, Nopa)keHne nepudepuueckoro Hepsa, yaap, 00ne3Hpb
AnpureiiMepa, mu3odpeHuro, acCTMy, OTeK, cuHApoM JlayHa, ciaboymue y mauueHTOB,
CTpafarIIuX CUHAPOMOM /JlayHa, riaykomy, NEPBUYHYK OTKPBITOYTOJBbHYIO
IJIayKOMY, 3aKPBITOYTOJIbHYIO TIaYKOMY M Mapa3suTapHYy HHQEKIHIO,

r7ie YKa3aHHas napasutapHas HHQEeKIus IpeAnoYTUTENbHO BhIOpaHa U3 IPYIIbI,
BKJIIOYAIOLIEH TeIbMUHTO3, aHKHUJIOCTOMO3, HEMAaTOA03, Tpuxouedanes, TEHUUI03,

OpakyHKyJie3, SHTepoOn03, TOKcoKapo3, uunpexuuto Strongyloides stercoralis,
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uHdexunto Ascaris lumbricoides, TpemMaTon03, MUCTO30MATO3, THATOCTOMO3,
naparoHumo3s, ¢acuunoies, cuHapoM CBUMMepca, MPOTO3OWHYIO UH(PEKLHIO, MAJSIPUIO,
amebuas, )kuapamnas, COHHYI0 0OJie3Hb, TOKCOIIJIa3M03, aKaHTaMeOHBIN KEePaTHT,
aeiimManno3, 6abe3no3, rpaHyIeMaToO3HbIi aMeOHbIH dHLIe(aTUT, KPUITOCIIOPUINO3,
LIUKJIOCIIOpHA3, MEPBUUHBIN aMeOHBIH MEHUHT0HIE(DATUT, SKTOMAPASUTAPHYIO
uHexnuo, napexuuro Sarcoptes scabiei, unpexuuro Pediculus humanus capitis,
unpexuuto Phthirus pubis, nepmaroduas, undexuuto Tunga penetrans n uHPEKLUHIO

Ixodoidea.

30. IlpumeneHue coequHEHUs 1O J000My U3 m.1. 1-18 nist mpuroToBIeHUs
JE€KapCTBEHHOr'O CPENCTBA ISl JJEUEHHS UM PeAynpeKaeHNs 3a00eBaHUs UITH
HapyIIeHUs], BBIOPAHHOT'O U3 TPYIIBI, BKIOYAKMEH TPEBOKHOE HapyIICHHE,
HapylIeHHe ayTUCTHYECKOTO CIEeKTPa, ayTU3M, CHHAPOM Acmeprepa, IeTCKoe
Ie3UHTETPATUBHOE PACCTPOMCTBO, MEPBA3UBHOE PACCTPONCTBO PA3BUTHS KakK
KOMITOHEHT HapyIIeHUs ayTUCTUYECKOTO CIIEKTPa, TPABMATHYECKOE MOBPEXKAECHHIE
TOJIOBHOTO MO3Ta, MOBPEXAEHNE CIHHHOTO MO3ra, MopakeHne nepupepuieckoro
HepBa, yaap, 0one3Hp Anbireiimepa, mu3zodpeHuto, actmy, oTek, cuaapom JlayHa,
craboymue y MalueHTOB, CTPANA0IIUX CUHAPOMOM JlayHa, riaykomy, MepBUUYHYIO
OTKPBITOYTOJIBHYIO TJIAYKOMY, 3aKPBITOYTOJbHYIO TJIAYKOMY U Mapa3uTapHYyIO
UH(QPEKLHIO,

r7e yKkazaHHas napasutapHast HHQEeKUus NpeanouYTHTEIbHO BbIOpaHa U3 IPYIIIbI,
BKJIIOYAKOLIEH TeJIbMUHTO3, aHKUJIOCTOMO3, HEMATOA03, Tpuxouedasnes, TeHUUI03,
OpakyHKyJie3, SHTepoOno03, Tokcokapos, uudexkuuto Strongyloides stercoralis,
uHexkuunto Ascaris lumbricoides, TpeMaTon03, MUCTO30MATO3, THATOCTOMO3,
naparoHumo3s, ¢acuuoies, cuHapoM CBUMMepca, MPOTO30WHYIO HHQPEKLHIO, MAJISPUIO,
amebuas, jkuapanas, COHHYI 0OJIe3Hb, TOKCOTIJIA3MO3, aKaHTaMeOHBIH KePaTHT,
JedmManno3, 6abe3nos, rpaHyIeMaTo3HbId aMeOHbIH SHIE(PaNUT, KPUMITOCTIOPHUINO3,
LUKJIOCTIOPHUA3, MePBUYHBIA aMEeOHBIH MEHHHT03HI[e(PaTUT, 3KTOMapa3uTAPHYIO
uHpexuuto, napexuuro Sarcoptes scabiei, undpexuuto Pediculus humanus capitis,
uHpexuuto Phthirus pubis, nepmaroduas, undpexuuto Tunga penetrans u NHPEKLUHIO

Ixodoidea.
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31. Crioco0 ynedyeHus Uau mpeaynpexaeHus 3a0oneBaHus/HapymeHus,
BKJIIOYAIOLIUH BBEAEHHE HYXKIAOIIEMYCs B 3TOM CYOBEKTY COEAUHEHUS 110 JIF0OOMY
u3 .. 1-18 unu ¢papmaneBTUUECKON KOMIIO3UIMHU, COAepKaIlell YKa3aHHOe
coennHeHNe U (papMaLeBTUYECKU MPUEMIIEMbIl HHEPTHBIH HATIOJHUTEIb,

rne ykazaHHoe 3a0ojeBaHue/HapyueHue BBIOPaHO U3 IPYIIIBI, BKIOYANO e
TPEBOXKHOE HapyIIeHNE, HAPYLIEHUE ayTHCTUYECKOTO CIIeKTPa, ayTU3M, CUHIPOM
Acneprepa, 1eTCKO€ Ie3MHTErPAaTHBHOE PACCTPONUCTBO, MEPBA3UBHOE PACCTPOICTBO
pPa3BUTHS KaK KOMIIOHEHT HapyLIEHUS ayTHCTUYECKOTO CIMEeKTPa, TPAaBMaTUUECKOE
MOBPEKICHUE I'OJIOBHOTO MO3Ta, MOBPEKACHUE CIUHHOTO MO3ra, MOpaXKeHne
nepudepudecKoro Heppa, yuap, 0one3Hp AjbireiiMepa, mu3oQpeHUuro, acTMy, OTeK,
cunnpowm JlayHa, cnaboymue y maiieHTOB, CTPANAKIUX CHHApOMOM JlayHa,
IJIAYKOMY, MIEPBUYHYIO OTKPBITOYTOJbHYIO IIaYKOMY, 3aKPBITOYTOJBHYIO IJIayKOMY H
napasuTapHYK UHQEKIHIO,

r7ie yKa3aHHas napasutapHas HHQEKIus IpeAnoYTUTENIbHO BRIOpaHa U3 IPYIIbI,
BKJIIOYANOLIEH TeIbMUHTO3, aHKHUJIOCTOMO3, HEMATOA03, Tpuxouedanes, TeCHUUI03,
IpakyHKyJie3, 3HTepoOn03, TOKCoKapo3, nunpexuuto Strongyloides stercoralis,
uHpexuuto Ascaris lumbricoides, TpeMaTo103, MHUCTO30MaTO3, THATOCTOMO3,
naparoHumos, gacuunoies, cuHapoM CBUMMepca, MPOTO30WHYIO MH(PEKLHIO, MAJSIPUIO,
ameOuas, )kuapauas, COHHYI0 OOJie3Hb, TOKCOIJIA3M03, aKaHTaMeOHBINH KepaTuT,
aeiimmManno3, 6abe3no3, rpaHyIeMaTo3HbIi aMeOHbIH dHLIe(aTUT, KPUITOCIIOPUINO3,
LIUKJIOCIIOpHA3, MEPBUUHBIN aMeOHBIH MEHUHT0HIE(DATNUT, SKTOMAPASUTAPHYIO
uHpeknuto, nuudexuuro Sarcoptes scabiei, undpexuuto Pediculus humanus capitis,
unpexuuto Phthirus pubis, nepmaroduas, undexuuto 7unga penetrans u UHPEKLHIO

Ixodoidea.

32. Cnocob mo n. 31, B KOTOPOM CYOBEKTOM SIBJISIETCS YEJIOBEK.

33. IlpumeHeHue coequHeHUs o adomy u3 m.m. 1-18 in vifro B xauectse

unruduropa NKCC.

34. Cnoco6 uarubuposanust NKCC in vitro, BkiIrodaro Il IpuMeHeHNe

coeauHeHus no jgrodomy u3 mo. 1-18.
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35. Coenunenue 000 U3 cieayrmux GopMyJ Wi ero GapManeBTHIECKH

npuemiiemMas COJib, UJIU COJIbBAT!
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36. CoequHenue no m. 35 1Jisi MPUMEHEHHUs B KaUeCTBE JICKAPCTBEHHOTO

cpencrsa.

37. ®apmaneBTHYECKass KOMIIO3ULUs, COAEpKalnas COeAUHEHNEe o n. 35 u

10 (bapManeBTHUECKH MPUEMIIEMbIII HHEPTHBIN HATIOJTHUTEIb.
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38. Coenunenne popmysl (1a)

R2
R! R®
R® R*
R5
(Ia)

B KOTOPOMH:

R' BeIGpan u3 rpymnmsl, Brmouarmeil -COOH, -CO0-(C1-C s-ankun), -COO-
(Cy-Cs-ankunen)kapoouunknui, -COO-(Cy-Cs-ankunen)rerepouukimi, -O-CHO, -O-
CO-(C;-Cys-ankmn), -O-CO-(Cy-Cys-ankunen)kapoouukimi, -O-CO-(Cy-Cs-
ankunes)rerepouukimwi, -CHO, -CO-(C;-C;s-ankmn), -CO-(Cy-Cs-ankunen)-
kapbormknmi, ~-CO-(Co-Cs-ankmen)rereporuknmi, -CO-NH,, -CO-N(R')-(C,-Cs-
ankmin), -CO-N(R'")-(Cy-C,s-ankunen)kapbouukmn, -CO-N(R')-(Co-C,5-
ankmren)rerepouuinmi, -N(R')-CHO, -N(R')-CO-(C,-Cs-ankun), -N(R')-CO-(Co-
Cs-ankuneH)kapO oK, -N(RH)-CO-(C()-C15-aJ'IKI/IJ'IeH)FeTepOLII/IKJ'II/IJ'I, C1-Cy5-
ankug, -(Co-Cs-ankunen)kapoounknui, -(Co-Cs-ankunen)rerepounknmi, C,-Cys-
ankeHmn, -(C,-Cys-ankenmneHn)kapoonukaui, -(C,-Cis-ankenuneH)rerepounkiui, C,-
Cis-ankunani, -(C,-Cys-ankunnien)kapoouuknmi u -(C,-C s-ankuHuiaeH)-
reTepOLUKIINII,

r7ie aJKWIbHBIA parMeHT, comep Kammiics B JI0OONW U3 YKa3aHHBIX BbILIE FPYIII,
aJKUJIEHOBBIA (parMeHT, coaep Kamuiics B JI000H U3 yKa3aHHBIX BbILIE TPYIIIL,
AJKEHUJICHOBBIN ()parMeHT, CoAepKalIuics B JIFOOOH M3 YKa3aHHBIX BBIIIE TPYIII,
AJKMHUJIEHOBBIN ()parMeHT, COAepKAIIUICS B T0O0H U3 YKa3aHHBIX BbILIE FPYI,
ykazaHHbId C-Cys-ankun, ykazanubiii Cy-Cis-ankeHun u ykazauHbid C,-Cis-alKuHII
KKl HEO0s3aTeNIbHO 3aMeIeH OAHOH uinn 6oJiee rpynnaMu, He3aBUCHMO
BbIGpaHHbIMH u3 rajorena, -CFs, -CN, -NO,, -N(R'H(R'"), -OR'"), -S(R'") u -SO3H,

rae ogHo uiu Oonee 3BeHbeB -CH,-, BKIIFOUEHHBIX B aJKWIbHBIN (pparMeHT,
copepKamuics B MIOOOH U3 YKa3aHHBIX BBIIIE TPYIIN, B aIKHJICHOBBIA (parMeHt,
copepKamuics B MIOO0OH U3 YKa3aHHBIX BBIIIE TPYIIN, B aJTKCHUJIEHOBBIN ()parMeHT,
copepKamuics B MIOO0OH U3 YKa3aHHBIX BBIIIE TPYIIN, B AIKHHUJIEHOBBIH (pparMeHT,
copep amuics B MOOOH U3 YKa3aHHBIX BhIIIE rpynd, B ykazaHHblil C-Cis-ankun, B

yka3zaHHbIN Cy-Cis-ankeHus unu B ykazaHHblil C,-Cis-anKuHUI, Kaxaoe
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HeoOsI3aTeIbHO 3aME@HEHO TPYNIol, He3aBUCUMO BbiOpanHo# u3 -O-, -CO-, -COO-, -
0-CO-, -N(R'")-, -N(R')-CO-, -CO-N(R'")-, -S-, -SO-, -SO;-, -SO,-N(R'"))- u -
N(R')-S0,-,

Y TJI€ IOMOJHUTENbHO KapOOUMKINIBHBIN (parMeHT, CoaepKaIuiics B 1000
U3 YKa3aHHBIX BBILIE FPYII, U T€TEPOLUKIUIbHBIN (PPArMEHT, CONEPIKAIIUICS B
Ar000H M3 YKA3aHHBIX BBIIIE TPYII, KaKIbli HEOOS3aTEIbHO 3aMeIeH OAHON MK
Oonee rpynnamu, He3aBUCUMO BbiOpaHHbIMH U3 C-Cg-ankuna, C,-Cg-ankenuna, C,-
Cs-ankunmna, rajorena, Ci-Cg-ramorenankuna, -CN, -NO,, -N(R')([R'), -O(R"), -
S(R'), -SO;H, kap6oHKIHIa 1 TeTepOLHKIIIIA;

kaxbiii R'' HesaBrcumo o6osnagaer Bogopon min C-Ce-alKku,

R? BBIOpaH u3 rpynmbl, Bkioyarmei sogopoa, C-Ce-ankun, C,-Co-ankeHun,
C,-Cs-ankunmn, -OH, -O(C,-Cs-ankun), -O(C;-Cg-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cg-ankmn), -SH, -S(C,-Cs-ankun), -NH;, -NH(C,-Cg-ankmn), -N(C,-Cg-
ankun)(C-Ce-ankmn), ranoren, C,-Cs-ranorenankun, -O-(C,-Cs-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankuin), -COOH, -COO-(C,-C¢-ankuin), -O-CO-(C,-Cq-
ankun), -CO-NH,, -CO-NH(C,-C¢-ankmn), -CO-N(C;-Cg-ankmn)(C;-Ce-ankmr), -NH-
CO-(C,-Cg-ankmin), -N(C;-Cg-ankun)-CO-(C;-Cg-ankmn), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C1-Cs-ankun)(C-Ce-anxun), -NH-SO,-(C,-Ce-ankun) u -N(C;-Cg-
ankun)-SO,-(C,-Cs-ankun);

R’ BriGpan u3 rpymmsl, Braoouaomeil -SO,-NH,, -S0,-NH(C;-Cs-ankmn), -SO,-
N(C,-Cg-ankun)(C;-Cg-ankun), -SO,-N=(C,-C¢-ankununen) u -SO,-ranorex, rue
aTKUIbHBINA PparmeHT, copeprxkauuiicss B ykazaHnHoM -SO,-NH(C,-Cg-ankune), onun
unu o0a anKuJIbHBIX parmMeHTa, couepxkamuecs B ykazaHHOM -SO;,-N(C;-Cg-
ankun)(C-Ce-ankue), 1 aNKUIUACHOBBINM (PPATMEHT, COAEPIKAIMUICI B YKA3aHHOM -
SO;-N=(C,-C¢-ankunuueHe), Kaxkablii He0OsA3aTEJIbHO 3aMeIlleH OJHOMN wiu Oolee
rpymnnamMu, He3aBUCUMO BbIOpaHHbIMU U3 rajorena, -CFs, -CN, -NO;, -NH,, -NH(C;-
Cs-anxun), -N(C-Cg-ankun)(C;-Cg-ankmn), -OH, -O(C,-Cg-anxuin), -SH u -S(C,-Cs-
aJKu);

R* u R’ cBs13ansl BMecTe ¢ o0pa3oBaHUEM TPYIIITHI -R-;

R*® seiGpan u3 -RPLRPLR®L N=C(R™})-R®-R®L RPLR_C(R®)=N- u -
N=C(R*})-R*™*_C(R**)=N-:

. 52
kaxapiii R°° nesasucumo BbiGpan us -N(R*?)-, -O- u -S-;
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R? pribpan u3 -C(R7)(R¥)-, -C(R¥)R™)-C(R**)(R?)-, -C(R*)=C(R>)-, -
CR™)(R*)-C(R*)=C(R*)- u -C(R**)=C(R**)-C(R*)(R™)-;

R’ Bribpan u3 xosanentHoit cBs3u, -C(R”?)(R™)-, -C(R)(R”)-C(R)R?)- u -
C(R™)=C(R™)-;

R BrpiGpan u3 kosanentroi ces3u u -C(R¥)(R?)-;

Ka)KI bl R>? HezaBUCHMO BbIOpaH U3 rpynmsl, BKiaro4atomei sogopon, C-Ce-
ankun, C,-Cg-ankenun, C,-Ceo-ankunun, -(Co-Cy-ankunen)apuin u -(Co-Cy-
aJIKUJIEH )reTePOapulI;

kbl R HezaBuCHMO BbIOpaH U3 rpynmsl, BKiItoUaroineid sogopon, C-Ce-
ankun, Cy-Ce-ankenun, C,-Ce-ankunun, -OH, -O(C,-Cs-ankun), -SH, -S(C;-Cs-
ankun), -NH;, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cg-ankuin), ramores, C;-Cq-
ranorenankui, -O-(C;-Ce¢-ranorenankuin), -CN, -NO,, -CHO, -CO-(C,-C¢-ankmn), -
COOH, -CO0O-(C,-Cs-ankun), -O-CO-(C,-Cg-ankun), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cs-ankun), -NH-CO-(C;-Cg-ankmn), -N(C-Cs-
ankun)-CO-(C,-Cg-ankuin), -SO,-NH;, -SO,-NH(C,-C¢-ankun), -SO,-N(C;-Cq-
ankun)(C-Ce-ankmn), -NH-SO;,-(C-Cg-ankmn), -N(C-Cs-ankuin)-SO;,-(C-Ce-ankmin),
~(Co-Cy-anxunen)apun u -(Co-Cy-ankunen)retepoapun, i nobsie g8e rpymms R,
KOTOpbI€ MPUCOECTUHEHBI K OTHOMY U TOMY K€ aTOMY yriiepoja, Takke MOTYT BMeCTe
o6pa3oBbiBaTh rpymnny =0, u mobsie ABe rpymmbl R’ KOTOpbIe TPHCOETHHEHDI K
COCETHUM aTOMaM YTJepo/a, COeAUHEHHbIM JBOWHON CBSA3BIO, TAK)XKE MOTYT OBITh
cBA3aHbl BMecTe ¢ obpasosannem rpymmbl -C(R*M)=C(R**)-C(R**)=C(R’*)-;

kaxbiil R>* HesaBucuMo BbIGpan u3 rpymmsl, BKiIrouaomeil sBogoposn, Ci-Ce-
ankun, C,-Cg-ankenun, C,-Cg-ankunun, -OH, -O(C,-C¢-ankun), -SH, -S(C;-Cs-
ankun), -NH,, -NH(C;-Cg-ankun), -N(C;-Cg-ankmn)(C,-Cs-ankuin), ranores, C;-Ce-
ranorenankui, -O-(C;-Cg-ranorenankun), -CN, -NO,, -CHO, -CO-(C,-Cg-ankmuin), -
COOH, -CO0O-(C-Cs-ankun), -O-CO-(C;-Cs-ankuin), -CO-NH;,, -CO-NH(C,-Cs-
ankun), -CO-N(C,-Cs-ankun)(C,-Cg-ankun), -NH-CO-(C,-Cg-ankmn), -N(C,-Cg-
ankun)-CO-(C-Cg-ankuin), -SO,-NH;, -SO,-NH(C;-C¢-ankmn), -SO,-N(C;-Ce-
ankun)(C,-Cg-ankmn), -NH-SO,-(C,-Cg-ankun) u -N(C,-Cg-ankun)-SO,-(C-Cg-
aNKui); U

R® BBIOpaH u3 rpymnmsl, Bkiaodawmei sogopon, C-Ce-ankui, C,-Co-ankenun,
C,-Cs-anxkunmn, -OH, -O(C,-Cs-ankun), -O(C;-Cg-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C;-Ce-anxmn), -SH, -S(C-Cs-ankun), -NH;, -NH(C;-Cg-ankmn), -N(C;-Cs-
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ankun)(C,-Cg-ankmn), ranoreH, C,-Cq-ranorenankui, -O-(C,-Cg-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankuin), -COOH, -COO-(C,-Cg-ankuin), -O-CO-(C;-Cq-
ankun), -CO-NH,, -CO-NH(C,-C¢-ankuin), -CO-N(C;-Cg-ankmn)(C,-Cg-ankun), -NH-
CO-(C;-Cg-ankmi), -N(C-Cs-ankun)-CO-(C;-Ce-ankmn), -SO2-NH,, -SO,-NH(C,-Cs-
ankun), -SO,-N(C,-Cs-ankmn)(C,-Ce-ankun), -NH-SO,-(C,-Cs-ankun) u -N(C;-Cs-
ankun)-SO;,-(C-Ce-ankun);

HUJIu €ro (bapMaL[eBTI/I‘-IeCKI/I npuemijicMas COJib, UJIH COJIbBAT.

39. Coenunenue no 1. 38 1Jisi MPUMEHEHUS B KAYECTBE JIEKAPCTBEHHOTO

cpencrsa.

40. PapmanesTH4YeCcKasi KOMIO3ULUs, COAEpIKaIlas COeJUHEeHUe Mo . 38 u

(apManeBTHUECKH MPUEMIIEMbIII HHEPTHBIN HATIOJTHUTEIb.

41. Coenunenue ¢popmysl (Ib)

RX S
l R*
R® 4
R5
(Ib)

B KOTOPOU:

R* BbiOpan u3 rpynmsl, Bkmodawmein -COOH, -COO-(C,-Cg-ankun), -SO,-NH,,
-SO,-NH(C-Cy-ankmn), -SO,-N(C;-Cy-ankun)(C-Cy-ankun) u -SO,-N=(C;-Cy-
AJKMJINAEH), Te alKHIbHBbIN PparMenT, cogepxkauuiics B ykazanHoM -SO,-NH(C,-
Cs-ankune), onuH unu oda alKUJIbHBIX parMeHTa, COAepIKAIMUECS B YKA3aHHOM -
SO;-N(C;-Cy-ankun)(C-Cy-ankune), U aJKUIUIEHOBBIH QparMeHT, COnepKAIIUiCs B
ykazaHHOM -SQO,-N=(C-Cs-ankununeHne), Kaxxablii HeoOs3aTEILHO 3aMeIleH OTHOH
rpynmnoi, BeiOpannoi u3 -NH;, -NH(C,-Cy-ankwmn) u -N(C,-Cy-ankun)(C;-Cy-ankmn),

R* o6o3nauaer rpynny R*, u R’ o6osnagaer rpymmy R,

R* Bui6pan u3 -O-R*', -S-R*', -NH-R*', -N(C,-C¢-anxun)-R*', ranorena,
KapOOLUKIIHIIA U TETePOIUKIINIIA, T1€ YKa3aHHBIN KapOOMUKIUI U YKa3aHHBIN

o o 42
FCTECPOLHUKIIUIT KAXKIbINU Heo0s13aTeIbHO 3aMCIICH OJHOU UJIH Ooiee rpynmnamu R 5
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R*! BeIGpan u3 rpymsl, Brmoogaromei -(Co-Cy-ankunen)kapoomuknm, -(Co-Cy-
ankunen)rerepouukimi, C;-Ce-ankmn, Cy-Ce-ankenun u Cy-Ceo-aNKuHUI, T7I
KapOOUUKIMIBHBIA (parMeHT, coaepxkamuiics B ykazanHOM -(Co-Cy-
aJKUJIEeH)KapOOLMKIINIIE, U FeTePOLUKIMIBHBIA parMeHT, conepKaIuiics B
yka3zaHHOM -(Co-C4-alKuIeH)reTepoLUKIIne, KaKAblii He00A3aTeIbHO 3aMelleH
OHO¥ unu Oojee rpynnaMu R*, u rue yxasanusiii C,-Cg-ankunbHblii, ykasauusiii Cs-
Co-ankeHmnbHbIN, YKa3aHHBIH C,-Cg-aTKMHUIbHBIN, aJIKUJIEHOBBIH ()PAarMeHT,
conepskamuiics B ykazaHHOM -(Co-Cy-ankuiaeH)kapOOUUKINUIe, U aJKUJIEHOBBIH
dbparmeHT, coaepxkamuiics B ykazaHHOM -(Co-Cy-aNKuiieH)reTepouuKiInie, Kaxabli
HE06A3aTeIbHO 3aMelIeH ONHOMN umu Gonee rpymmamu R*;

kasxapiii R*? HezaBucumMo BbIOpaH u3 rpynnsl, Bkiarouaroimei C,-Cg-ankun, C,-Ce-
ankenwi, C,-Ce-ankunuin, -OH, -O(C,-Cs-ankun), -O(C,-Cs-ankunen)-OH, -O(C;-Ce-
ankunen)-0(C,-Cg-ankun), -SH, -S(C,;-Cg-ankmn), -NH;,, -NH(C,-C¢-ankuin), -N(C,-
Cs-ankun)(C,-Ce-ankun), ranoreH, C,-Cs-ramorenankui, -O-(C,-Cg-ramoreHankun), -
CN, -NO,, -CHO, -CO-(C,-Cg-ankun), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C,-Cs-
ankun), -CO-NH,, -CO-NH(C,-C¢-ankmn), -CO-N(C;-Cg-ankmn)(C;-Ce-ankmr), -NH-
CO-(C,-Cg-ankmin), -N(C;-Cg-ankun)-CO-(C;-Cg-ankmn), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C1-Cs-ankun)(C-Ce-anxun), -NH-SO,-(C,-Ce-ankun) u -N(C;-Cg-
ankun)-SO,-(C,-Cs-ankun);

xaxasiii R* HesaBucumo BbiGpan u3 rpymmsl, Brmouaromeii -OH, -O(C,-Cs-
ankun), -SH, -S(C,-Cg-ankun), -NH,, -NH(C,-Cg-ankun), -N(C;-Cs-anxun)(C;-Cs-
ankun), ranoreH, -CFs3, -CN, -NO,, -CHO, -CO-(C;-C¢-ankun), -COOH, -COO-(C;-
Cs-ankun), -O-CO-(C,-Cg-ankun), -CO-NH;, -CO-NH(C,-Cg-ankun), -CO-N(C,-C-
ankun)(C-Ce-ankmn), -NH-CO-(C-Cg-ankun) u -N(C;-Cg-ankun)-CO-(C-Cs-ankun);

R BbIOpaH u3 rpymmsl, Bkarodaromei -NH,, -NH(C,-Cg-ankun) u -N(C,-Cs-
ankun)(C-Ce-ankui), rae ankuibHbIA GparMeHT, CONepKAMUINCS B YKa3aHHOM -
NH(C,-Cs-ankune), u oguH ik 0da alKUIbHBIX (pparMeHTa, coaep kammecs B
ykazaHHOM -N(C-Cg-ankun)(C;-Ces-ankuie), kaxablii Heo0sa3aTeIbHO 3aMelleH OQHOU
unu OoJiee rpynmnaMu, He3aBUCHUMO BbiOpaHHbIME U3 ranoreHa, -CF;, -CN, -NO,, -
NH;, -NH(C,-Cs-ankun), -N(C,-Cs-ankun)(C,-Cs-ankun), -OH, -O(C,-Cs-ankun), -
SH, -S(C,-Cs-ankun), kapOOUUKINIA U TETEPOLUKIINIIA, TI€ YKa3aHHBIN KapOOLMKITHII
M YKa3aHHBIA reTepOLUKIIII KaXX bl HeoOs3aTeNbHO 3aMelleH OHOMN nuiu Oosee

rpynmnamu R
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kaxneiii R HezaBucumo BbIOpaH u3 rpynnsl, Bkiarouaromei C-Cg-ankui, C,-Ce-
ankenmi, C,-Ce-ankunuiu, -OH, -O(C;-Cs-ankuin), -O(C,-Cs-ankunen)-OH, -O(C;-Ceq-
ankuneH)-0(C,-Cs-ankun), -SH, -S(C,-C¢-anxmn), -NH,, -NH(C,-C¢-ankuin), -N(C,-
Cs-ankun)(C,-Cs-ankun), ranoreH, C-Ce-ramorenankui, -O-(C,-Cg-ramorenankun), -
CN, -NO,, -CHO, -CO-(C;-Cs-ankumn), -COOH, -COO-(C,-Cg-ankun), -O-CO-(C,-Cs-
ankun), -CO-NH;, -CO-NH(C,-C¢-ankun), -CO-N(C;-Cg-ankun)(C,-Cgs-ankun), -NH-
CO-(C,-Cg-ankmn), -N(C-Cg-ankun)-CO-(C;-Cg-ankui), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C-Cs-ankun)(C-Ce-amxun), -NH-SO,-(C;-Cg-ankun) u -N(C;-Cg-
ankun)-SO;,-(C,-Cg-ankun); u

RS BBiGpan u3 rpymmbl, Brmouaomeii Bogopox, C1-Ce-ankmn, Cy-Ce-ankeHun,
C,-Cs-ankunun, -OH, -O(C,-Cg-ankun), -O(C,;-Cgs-ankunen)-OH, -O(C,-Cs-ankumnen)-
O(C,-Cgs-anxmn), -SH, -S(C,-Cs-ankun), -NH;, -NH(C;-Ce-ankmn), -N(C,-Cs-
ankun)(C,-Cg-ankmn), ranoren, C,-Cq-ranorenankun, -O-(C,-Cg-ranorenankmn), -CN,
-NO,, -CHO, -CO-(C;-C¢-ankuin), -COOH, -COO-(C,-Cg-ankuin), -O-CO-(C;-Cq-
ankun), -CO-NH,, -CO-NH(C,-Cg-ankmn), -CO-N(C;-Cg-ankmnn)(C,-Cg-ankmir), -NH-
CO-(C;-Cg-anxmin), -N(C-Cs-ankun)-CO-(C;-Ce-ankmn), -SO,-NH;, -SO,-NH(C,-Cs-
ankun), -SO,-N(C,-Cs-ankun)(C,-Ces-anxun), -NH-SO,-(C-Cg-ankun) u -N(C;-Cg-
ankuin)-SO;,-(C,-Ce-ankun);

Hnin €ro Q)apMaHeBTI/ILIeCKI/I npuemjemas COJib, UJIH COJIbBAT.

42. CoenuHenue 1o 1. 41 ayst npuMeHeHHs B Ka4eCTBe JEeKapCTBEHHOrO

Cpencrsa.

43. @apmaneBTHYeCKasi KOMIO3ULUs, COAepKalas coequHenue no n. 41 u

(apManeBTUYECKH TPUEMIIEMbIII HHEPTHBIN HATIOJTHUTEIb.
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