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BUCI'ETEPOAPUJIBHBIE ITPOU3BOJHLIE B KAYUECTBE MOAYJIATOPOB
ATPEI'AIIMH BEJIKOB

OBJACTbH TEXHHKH, K KOTOPOU OTHOCUTCS U30EPETEHUE

Hactosimee nzo0pereHne OTHOCUTCS K HEKOTOPBIM OHUCTEeTEepOapUIIbHBIM
NPOU3BOAHBIM, K COEPIKAIMMUM UX (papMaleBTUYECKUM KOMITIO3UIIUSAM U K criocobam
UX MPUMEHEHHS], BKJIF0OYast CIOCOOBI MPeaynpeskaeHus, oOpalieHus, 3aMeJICHUS HIIH
NOJABJICHUS arperanuu OeJIKOB, U cIOCOOBI ieueHUs 3a00JIeBaHUN, KOTOPBIE CBSI3aHbBI
c arperauuel 0eNKoB, BKJIIOYasi HeMpoaereHepaTHBHbBIC 3a00e€BaHUs, TAKHE KaK
oonesub [Tapkuncona, Oone3ns Anbireiimepa, 6one3ns Tenen Jlepu, 60e3Hb
ITapkuHcoHa co cnaboymuem, J0OHO-BUCOUYHOE ciaboymue, O0ne3Hb | eHTUHITOHA,
O00KOBOM aMHOTPOPUIECKUHA CKIEPO3 U MYJIbTUCUCTEMHYIO aTpOPHUIO, U PaK, BKIKOUAs
MEJIAaHOMY.

YPOBEHb TEXHUKU

HeliponerenepaTUBHBIMHU HapYIIEHUSIMH CPEIU CTApEOIIEH MOMYIALNN, TAKUMHA
kak Oone3np Anpureiimepa (bA), 6onesns Ilapkuncona (BII) u noOHO-BHUCOUHOE
cnaboymue (JIBC), ctpanatoT Oonee 20 MUIIUOHOB JII0eH TOJMbKO B COeTMHEHHBIX
IlITatax AMepuku u B cTpaHax EBpomneiickoro corwo3a U OHHU BXOJAT B YUCIO
OCHOBHBIX NPUYUH CMEPTHU MOXKUIBIX Jroaeid. OOmUM NpU3HAKOM 3THUX
HEBPOJIOTHYECKUX HAPYIIECHUHN SIBJISIETCS X POHUYECKOE HAKOIIEHHE OEJIKOB C
oOpa3oBaHUeM HeHpPOTOKCHYECKUX arperatoB. Kaxgoe 3aboneBaHne XapakTepu3yeTcs
KOHKPETHBIMH MOMYJISLUIMUA HEHPOHOB, KOTOPbIE 3aTPOHYThI, KOHKPETHBIMH
arperaTamMu O€JIKOB, KOTOPbIE BOBJIEYEHBI, U KIIMHNYECKUMH MPU3HAKAMH, KOTOPbBIE
SIBJISIFOTCSL PE3yJbTaTOM HEHPOHHOU JEeTeHepaluu.

JlaHHBIE HCCNIEJOBAHUH YKa3bIBAIOT HA TO, YTO HAYaJbHBIC CTAJUH arperanuu
O€JKOB BKJIIOYAIOT MYTALHIO MUIM MOCTTPAHCIALMUOHHYI0 MOoauduKanun (HanpuMmep,
HUTPO3WJINPOBAHUE, OKHCIEHUE) IeJIEBOTO OeNKa, KOTOPBIH 3aTeM MPUHUMAET
HEHOPMAaJIbHYIO KOH(POPMALHIO, UTO CIIOCOOCTBYET B3aUMOEHCTBHUIO C AHAJIOTUYHBIM
00pa3oM HEeNmpaBUIIbHO YJIOKEHHBIMHU O€NKaMHu. 3aTeM aHOMaJIbHble OeNKU
arperupyroT ¢ o0pa3oBaHUEM JUMEPOB, TPUMEPOB U MYJIbTHMEPOB 00Jiee BHICOKOTO

NMOPSAZKA, TAK)KE Ha3bIBAIOLIUXCS "pacTBOPUMBIMU OJIMTOMEpPaMU", KOTOPbIE MOTYT
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HapyIIUTb CHHANTHYECKYIO pyHKUHI0. KpoMe Toro, 3aTeM arperaTbl MOTYT
NPUKPENUTHCA K KJIETOUYHOW MeMOpaHe 1 00pa3oBaTh ri00yIsIpHbIE OJUTOMEPbI
(xoTopble, B CBOIO O4Yepenb, MOT'YyT 00pa3oBaTh NMOPHI B MeMOpaHe) u/unu
npoto¢udpuiiael win GudpusIel. ITH OOJiee KpymHbIe HEPAaCTBOPUMBbIe (HUOPUIIITBI
MOTYT BBICTYIIaTh B KAYECTBE PE3ePBYapOB A OMOJOrMYECKH aKTUBHBIX OJIUTOMEPOB.

PasHble rpynmsl JaHHBIX MOATBEPIKAAIOT NMPENCTABIEHNE O TOM, YTO
NpOTPEeCCUPYIOIIee HAKOIJIEHUE arperaToB OeIKOB CiaydalHbIM 00pa3oM y4acTBYeT B
naToreHese HelWponaereHepaun. B roloBHOM MO3re MallMEHTOB, CTPANA0 LIUX
HelpoaereHepaTuBHbBIM 3a00J1€BaHNEM, MOTYT HaKaIJIUBATbCS PSAN APYTUX OENKOB,
TaKWUX KakK O-CUHYKJeuH, A-Oeta-6enok, tay u TDP43. Hapymenus mo3HaBaTenbHOM
CIOCOOHOCTH Y 3TUX MAaILMEHTOB TECHO CBSI3aHO C YTPATOW CHHAICOB B KOpE
TOJIOBHOTO MO3Ta M JUMOMYECKHX CUCTEMAaxX M YBEJIMYEHUE CTEIEHU arperamnuu
OeKOB MOXKET CIIOCOOCTBOBATH 3TOH yTpaTe CHHAIICOB. MHOTHE HCCIeNOBAHUS
HaIpaBJIeHbl HA TOAPOOHOE N3yUeHHE MEXaHU3MOB, TOCPEICTBOM KOTOPBIX
HAKOTJIEHHE O-CHHYKJEHUHA U APYTUX MeTaOOJNHUTOB aMUJIOUIHOTO MPEAIEeCTBEHHUKA
oenka (AIIB) ciocoOCTBYeT pa3pylIeHUIO CHHATICOB M HeHpoAereHepalum.
Pe3ynbTaThl MHOTUX MCCIEOBAHUH MOATBEPKAAIOT MPEANIOTIOKEHUE O TOM, YTO
oOpasoBaHue HEOOJBLINX arperaToB, TAKXKe U3BECTHBIX, KaK OJUIOMEpHI, UTPAET
TJIABHYIO POJIb B HEHPOTOKCUYHOCTH. DTH OJUTOMEPHI MENTUIOB MOTYT
OpPraHU30BbIBATHCS ¢ OOpa3OBaHUEM JUMEPOB, TPUMEPOB, TETPAMEPOB, IEHTAMEPOB U
APYTUX CTPYKTYp OoJiee BBICOKOTO MOpPsIKa, KOTOPble MOTYT 00pa3OBHIBaTh
KOJIbLIEBbIE CTPYKTYpPbl. BBICOKHE KOHIEHTPALUH TAKUX OJUTOMEPOB SIBJISIFOTCS
npeacKa3aTeNbHbIMU I C1a00yMUs U MOTePH CUHATICOB Y MalKMeHTOB. [T0CKOIbKY
YCTAHOBJICHO, YTO CKOpPEE OJIMTOMEPHI, a He 00JIafaoIne MeHbIIUM Pa3MepoM
npeAmecTBEeHHUKN GUOPHILI, SIBJISIIOTCS TOKCHYHBIMU YaCTHUIIAMH, COEJUHEHUS,
IeWCTBHUE KOTOPBIX CIEUANBHBIM 00pa3oM HaIpaBJIeHO Ha MPOLECCHl HAYaIbHON
arperanuy, MOTYT OKa3aThCsl MOJE3HbIMU B KAUECTBE BO3MOXKHBIX CPEICTB JICUCHHS
BII, BA u poACTBEHHBIX MATOJOTHUYECKUX COCTOSTHUH.

Pasnbie HelipogereHepaTUBHbBIE 3a00J€BAHNS BKJIIOYAOT HAKOILICHUE
HEHPOTOKCHUYHBIX arperatoB Ha OCHOBe OenkoB. B cinydae mpnonatudeckoit 60ne3Hu
ITapxunrcona (UBII), cnaboymus ¢ tenvuamu Jlesu (CTJI), 6oneznu I[TapkuacoHa co
cnaboymuem (BIIC) u mynprucucremuoii arpodpun (MCA) HelipOTOKCHYHBIE arperatsl

cocrosT u3 a-cuHykjenHa (SYN), KoTopsiii npeacTasiisieT cOO0N CHHANITHYECKHIMA
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0eJIoK, KOTOPBIi NP HOPMAJIbHBIX YCIOBHAX ABJISAETCS BHYTPUKIETOUYHBIM. B ciyuae
JIBC u 6okoBoro amuorpoduueckoro ckiaepo3a (bAC), HeHpOTOKCHUYHBIE arperaThbl
00pa3yrTCs U3 APYrux BHYTPUKIETOUHBIX OEJKOB, TakuX Kak Tay, TDP-43 unn
SOD1. ITpu HekoTOpbIX 3a00neBaHmsX, Takux Kak BA, SYN arperupyer ¢ nepBHYHBIM
6enkom (Hanpumep, A-Oera-6enkom). IIpu Gone3nu ['eHTHHITOHA arperartsl
0o0pa3yroTcs U3 MPOAYKTOB pacuierieHus oenkos Htt.

[Toka3zaHoO, YTO HAKOIUIEHUE O.-CUHYKJIEMHA TaK)Ke YYaCTBYET B paKe, B
YaCTHOCTH, HAKOIJICHHE B PAKOBBIX KJIETKaxX Mpu MmejaHome, Pan et al., PLoS One
2012, 7(9), e45183. Takum oOpa3om, COEIUHEHUSI, KOTOPbIE MONABISIOT TAKOE
HAKOTUJIEHHE, MOTYT OKa3aThCsl MOJIE3HBIMU /ISl JICYEHHS] PA3IUYHBIX THUIIOB pakKa,
BKJIFOYAsI MEJIAHOMY.

B >Tu mpoueccsl arperanuu 0eIKOB BOBJIEUEHBI 1BA MEXaHU3Ma. B cooTBeTCTBHH
C MEePBBIM MEXaHU3MOM HEMPABUIIBHO YJIOKEHHbIE H/UIIH arperupoBaHHbIE OEIKN
NPUKPETUISIOTCS K Pa3HBIM CTPYKTYPaM KJIETOYHbIX MeMOpaH. CBs3bIBaHUE
HEIMPaBUIbHO YJIOKEHHBIX I arpeTHPOBAHHBIX MOJIEKYJ C MJIa3MaTHIECKOH
MeMOpaHO#l nnu MmeMOpaHaMu OpraHesul (HampuMmep, MUTOXOHIAPUNA UIIU JIN30COM)
MOXET MPENATCTBOBATh TPAHCKPHUIINHU, ayTO(aruu, MUTOXOHAPUAIBbHON QYHKLIHUH
Oenka u obpaszoBanuto nop. Tak, Hanpumep, HelipoTokcuuHble SYN arperupyoT u
B3aUMOJIEHCTBYIOT C JIUIIUAAMHU B KJIETOUYHOH MeMOpaHe MOCPEeICTBOM ONpeaeeHHOM
yacTu C-koHueBoit obnactu O6enka-cuHykienHa. CoequHEeHHs, KOTOPbIE CBSI3BIBAIOTCS
€ 3TOH 00JIaCTHIO, MOTYT HHTHOUPOBATH B3anMOAEHCTBUS Oeok-0esok unu Oenox-
JUIMUAI ¥ TO3TOMY MX MOYKHO HCIIOJIB30BATh JJIsl OJOKMPOBAHUS HEHPOTOKCHUYHO i
onuroMepusauru SYN uiu qpyrux OeJKOB M UX B3aUMOAEHCTBUs ¢ MeMOpaHamu. B
COOTBETCTBHUHU CO BTOPbIM MEXaHU3MOM arperupoBaHHBII O€JOK BBICBOOOKIAETCS U3
NPUKPENJIEHHON CyOBEUHHIIBI U PACTIPOCTPAHSIETCS B COCEHHUE KIETKH. 3aTEM 3TO
pacrpocTpaHeHHe TOKCUYHBIX arperatoB Oejika OT KJIETKH K KJIETKE MOXKET CTaTh
OCHOBOW aHATOMHYECKOTO MPOTPECCUPOBAHUS HEHPOJETeHEPALIUH U YCUIICHUS
cuMnToMoB. HeGonpine MOIEKyJbl J€KapCTBEHHBIX CPEACTB, KOTOPHIE
B3aMMOJICHCTBYIOT C L[€JIEBBIMU O€JIKaMH, MOTYT OTPAHHYHUTh BHICBOOOKICHHUE U/UITH
pacrnpocTpaHeHHUe U MO3TOMY MOTYT YMEHBIINTh HEHPOTOKCUYHOE BO3AEHCTBUE
arperupoOBaHHBIX OEJIKOB.

CoenuHeHHs, KOTOPBIE SBJISIIOTCS MHIMOUTOPAMH arperauuy OEJKOB, ONHCAHBI B

nyonukanuax PCT NeNe WO 2011/084642, WO 2013/148365, WO 2013/134371 u
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WO 2014/014937. IIpousBoaHbie UHAONAMUAOB onmucanbl B myonukanuu PCT
Ne WO 2010/142801.

IIpuBeneHHbIE HUXKE ONMCAHHBIE B IUTEPATYPE COEAUHEHUS NIPEACTABIICHBI B

KaTajorax XMMHYECKHUX COeIMHEHUN U CONep KaTcs B 0a3e JaHHBIX COENHMHEHUM
5 PubChem:
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ITockonpky B 0a3e HJaHHBIX HE PACKPBITA KaKasi-TM0O METOIHMKA, MO3BOJISIOIIAS
CMEeUHNATUCTY B JAHHOH 00JaCTH TEXHUKH MOJYYUTh 3TH COEUHEHUS, OHH,
(aKTUUECKH, HE SIBJSIFOTCS JOCTYIMHBIMH U TIO3TOMY HE OTHOCSATCS K
NPEeAIIECTBYOMEMY YPOBHIO TEXHHKH.

CoxpaHsieTcst HEOOXOAUMOCTD MOJYYEHHUs] UHTHOUTOPOB arperanuu OeNKoB,
obnanaromux HeoOXOOUMBIMU (papMareBTUIECKUMH XapakTepuctTukamu. CormacHo
HACTOSIIIEMY U300PETEHHUIO YCTAHOBJIEHO, YTO HEKOTOPbIE OUCTeTEepOapUIIbHBIE
COEAMHEHUsI CIOCOOHBI MOYJIMPOBATh AKTHBHOCTD arperanun OeiKoB.

KPATKOE U3JIOXEHHUE CYIIHOCTU U3OBPETEHUA

OnHuM 00BEKTOM HACTOSILIEr0 U300peTeHNUs SBJISIETCS XUMHYECKOE BEIECTBO
npuseneHHou Hke Gopmysl (I):

R3

R2 O M

B KOTOpOH

B o6o3nauaet 9- wian 10-4neHHBIA TeTEPOAPUI, UK S- UK O-4JIeHHbIN
TeTEePOLUKIIOANKHUII, KaXKIbIA U3 KOTOPBIX SIBJISETCS He3aMEIIeHHBIM HIJIU 3aMEIIeH C
MOMOIIbIO -(Rl)m;

rae m paBHo O, 1, unu 2; u

KasKIbIH R' HesaBmcumo 0603HauAET C1-Cy4-ankun (HeoOsi3aTeIbHO 3aMeIEHHBII
OIHHUM UJIH OOJBIIUM KOJMYECTBOM aTOMOB rajoreHoB uin -OC-Cy-aakuibHbIX
rpynmn), rajgored, -OH unu —OC-Cy-ankun;

R? 0603Hauaer H, Cy-Cs-ankun (He3aMeIleHHbIN UM 3aMeIIeHHbIN OJHUM HJIU

OONBIINM KOJHUYECTBOM TajoreHoBbiX 3amectureneit), -OC -Cy-ankun unn —S-C-Cy-

AJIKWJI, WJIW apUJIBHYKO, MOHOIOUKJINYCCKYIO HHUKIIOAJKUJIbHYO WA C]-C4-3J’IKHJ’I-
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(MOHOIMKINYECKYIO [UKJIOAJKUIBHYIO) TPYINY, IAe KaXXIbIi apuJl HJIU LUKJIOATKHUIT
SIBJISIETCS He3aMeIlleHHbIM HjH 3aMelneH rajoreiom, Ci-Cy-ankunom unu rajoreH-Cj-
C4-ankunom;

R’ 06o3mauaer H mu C-Cy-ankmuu,

A o0o3HauaeT S-4IEHHOE reTepoapuiIbHOe KOJbIO;

Ar obo3HauaeT peHUT UK S- UK 6-4JIEHHBIH apOMATHYECKUH FeTePOIUKII,
HeoOs13aTeIbHO 3aMEIeHHbBIN C TTOMOIIbIO —(R4)n,
B popmyune (I) n paBHO O, 1, 2, muu 3; KakbIA R* Hesasucumo o6osmauaer C1-Cy-
ankuj (HeoOs3aTeNIbHO 3aMEeHHbIA OJTHUM UJIH OOJIbIIUM KOJUYECTBOM aTOMOB
rajgorenoB win OC-Cy-ankunpHbix rpymnmn), ranoreH, -OH, -CN, CF3, CHF,, CH,F,
C-Cy4-ankun, pazserBinenabiii C-Cy-ankun unu —OC-Cy-ankuu,
uiau ero papManeBTHYECKU puemMiieMas COJib.
B onHOM BapuaHTe ocymecTBiaeHHs coennHenus: Gopmynsl (1) mpegHa3HaUEHBI
IJIsl TPUMEHEHHUs B Ka4eCTBE JICKAPCTBEHHOTO CPEJICTBA, MPEAMOYTUTEILHO B KA4ECTBE
JIEKapCTBEHHOTO CPENCTBa, MPEeAHA3HAUYEHHOTO JJIsl JieueHust Oone3nu [lapkuHCOHa.
B onHOM BapuaHTe OCYLIECTBJICHHS MPUBEICHHbBIC HUKE COCTUHEHUS

UCKJIFOYEHBI U3 uncia coenuHeHuit popmysl (I)
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B HexoTOpBIX BapuaHTax OCyIlecTBIeHUs coenuHeHneM Gopmyisl (1) saBusercs
COeMHEHNe, BBIOPAHHOE U3 YHCJIA BEIIECTB, ONMMCAHHBIX MJIM NPUBEIEHHBIX B
KadecTBe NpUMepa B MPUBEAEHHOM HUKE MOAPOOHOM ONMCAHUU.

Hpyrum oOBbEKTOM HACTOSLIEr0 U300peTeHus sBIsAeTCs papMaLeBTUUIeCKas
KOMITO3HIHsI, COAepIKalias o MeHblIeil Mepe ogHo coennHenue Gopmyasl (I) unu ero
dapmaneBTHYECKHU TPUEMIIEMYIO coJib. PapmareBTHUYECKHEe KOMIIO3ULIUH,
npeajaraeMbie B HACTOSAIEM U300PETEHHH, MOTYT JOMOJHHUTEIBbHO COIePIKATh
(apManeBTHYECKH PUEMJIEMbIIl HHEPTHBIN HanoHUTeNb. HacTosimee n3odpereHue
TaK>Ke OTHOCUTCS K coequHeHuro Gopmyasl (1) unu ero papmaneBruyecku
NpUEMJIEMOH COJIU, MPeAHA3HAUYEHHOHN U1 IPUMEHEHHUs] B Ka4eCTBE JICKAPCTBEHHOTO
CpeacTaa.

JApyrum oOBEKTOM HACTOSLIETr0 U300PETEHUS SIBJISAETCS CIIOCO0 JIeUeHUS
HelpoaereHepaTuBHOrO 3a00JIEBaHUS WU MATOJIOTHYECKOTO COCTOSIHUS, CBA3aHHOTO C
arperanueil O€JIKOB MJIM MENTHAOB, BKJIIOYAKIIHI BBEICHNE HYKIAIOIMEMYCsl B TAKOM
JeUeHUH CyOBEeKTY MO MEHbIIEH Mepe oqHoro coenuHenus ¢popmynsl (I) unm ero
dapmaneBTHUECKH TpUEeMIIeMOl conu B 3 PEeKTUBHOM KoauyecTBe. Jpyrum

O6’beKTOM, ONMHCaHHbBIM B HACTOAIIEM I/1306peTeHI/II/I, ABJIACTCA COCAMHECHUEC UIIH
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KOMIIO3MIMs, TpeHAa3HAYeHHAs [JIs JICUSHUsI HeHPOJereHepaTUBH OT0 3a00IeBaHU
WJIU TaTOJIOTUYECKOTO COCTOSIHUS, CBSA3AHHOTO C arperauueil OeNKOB MU MENTUOB.

Hpyrum oObEKTOM HACTOSLIEr0 U300pETEHUs SBIAETCSA CIIOCO0 JIeueHUs
3a00yeBaHUs WIIM NATOJIOTHYECKOTO COCTOSHUS, CBSI3AHHOIO C arperamnueil 0eaKoB Win
NEeNTUOB, BKIOYAINNN BBEJEHUE HYKIAIOIIEMYCsl B TAKOM JICUCHHH CYOBEKTy IO
MeHbIeH Mepe ogHOTo coeauneHus popmyanl (I) wnu ero papmaneBTHUECKH
npuemsieMoit conu B 3 pekTuBHOM KonuyecTBe. Hacrosiee n3obpereHue Takxe
OTHOCHUTCS K IPUMEHeHUI0 coenuHeHus: popmyssl (I) unu ero papmaneBTHUECKH
IPUEMJIEMON COJIU JUIS JICYEHUs TAKUX 3a00J€BaHUM MU MAaTOJIOTHYECKUX COCTOSHUM,
WU JJISl IPUTOTOBJIEHHS JIGKAPCTBEHHOTO CPEACTBA, MPEIHAZHAYEHHOTO I TAKOTO
JeYEHHSI.

JApyrum oOBEKTOM HACTOSLIETr0 U300PETEHUS SIBJISAETCS CIIOCO0
NPENsATCTBOBAHMS HAKOIUIEHUIO arperatoB OENKOB UJIU MENTUIOB B KJIETKE, HIIH
MOAYJIHPOBAHHUS, IPEAYIPEKACHU, 3aMEIJICHUs, OOpaIleHNs NN MMOIaBIECHUS
arperanuy O€JIKOB MJIM MENTHAOB B KJIETKE, BKJIIOYAIO U BBEJCHIE KIETKH BO
B3auMojeiicTBue ¢ 3 PEKTUBHBIM KOJIMYECTBOM 10 MEHbIIEH Mepe OTHOTO
coenquHenust ¢popmyisl (I) wim ero conu, u/Miau Mo MeHbIIeH Mepe C OJHOM
dbapmaneBTHUECKON KOMIO3UIUEH, TTpenjiaraeMoi B HaCTOSIIIEM H300peTeHUH, e
B3aUMOJAEUCTBUE MPOUCXOAUT iN VIlro, ex Vivo Uu in vivo.

JIOTIONTHUTENIbHBIE BAPUAHTbI OCYIIECTBJIEHUS, OCOOCHHOCTH M MPEUMYINeCTBa
HACTOSLIEro U300peTeHHs] CTAHYT OYEBHAHBI U3 MPUBEACHHOTO HHUXKE MOAPOOHOTO
OMUCAHUS M MPAKTUYECKOTO OCYIIECTBIECHHS HACTOSLIEr0 U300 pETeHUS.

JUist KpaTKOCTHU PACKPBITUS My OTUKALMIA, HUTHPOBAHHBIX B HACTOSAILEM
ONMMUCAHWNH, BKJIIOYas NATEHTDI, BKIOUEHbI B HACTOsAIIEe N300pEeTEHNE B Ka4eCTBE
CCBUIKH.

INOJIPOBHOE OITUCAHUWE U30BPETEHU A

ITepen manpHEHIINM ONMMCAHUEM HACTOSAIIETO H300PETEHUS CIEAYET OTMETHUTD,
YTO HacTOsLIee H300peTeHNne He OrPAaHUYEHO ONMMCAHHBIMU KOHKPETHBIMH BapHAHTAMHU
OCYIIECTBJIEHHUS, TOCKOJIBKY OHH, pa3yMeeTcsl, MOT'YT MeHsATbCs. Takke cinenyer
NOHUMATh, YTO TEPMHUHOJIOTHUSI, UCTIOIB3YIOIAsCS B HACTOSIEM U300pETEHUH,
npeaHa3HaueHa TOJNbKO JJIs OMHCAHUS MPEATIOYTUTENbHBIX BAPHAHTOB OCYINECTBIECHUS
U HE SIBJIIETCS] OTPAaHUYMBAIOIIEH, TOCKOJIbKY 00BbEM HACTOSIIEro H300peTeHus

OTPaHUYEH JINIIb IpujaraemMoii Gopmynoi n3oOpeTeHus.
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Ecnu He nmpuBeneHsl Apyrue onpeaeneHus, TO BCe TEXHUUECKUE U Hay4YHblIe
TEPMHHBI, HCTIOJIb30BAHHBIE B HACTOAIIEM H300peTeHNH, 00JaJal0T TAKIMU K€
3HAYEHHUSIMH, KOTOPble OOBIMHO U3BECTHBI CIELUATUCTY ¢ 00IIeil MOArOTOBKOH B
0o0JacTH TEXHUKH, K KOTOPOIl OTHOCUTCA HacTosilee n3obperenue. Bece maTeHTsl,
3as1BKHU, ONMyOJIMKOBAHHbIE 3asIBKU U Apyrue nyOJuKaluy, IUTHPOBAHHBIC B
HACTOsIIeM M300peTeHUH, BO BCEH MX MOJHOTE BKJIIOYEHBbI B HACTOsIIIee U300peTeHne
B KauecTBe CChUIKU. Ecu mpuBeneHHOe B 3TOM pa3jelie onpeneeHne OTINYaeTcs oT
omnpeaeseH s, IPUBEICHHOrO B MATEHTE, 3asBKEe MJIM APYrod MyOJMKaIuu, KOTOpas
BKJIIOYEHA B HACTOsIIee H300peTeHNEe B KAYECTBE CChUIKHU, MU APYTUM 00pa3oM He
COOTBETCTBYET €My, TO IIPUBEAEHHOE B 3TOM pa3jele onpenesieHue npeodyianaer Haxa
omnpeneJeHHeM, BKIIOYEHHBIM B HACTOSIEe H300pEeTEeHHE B KAYECTBE CChUIKH.

IIpu ucronp30BaHUU B HACTOSIEM U300pETEHHUH U B pujaraemMoil ¢popmyie
nzobpereHusi GopMbl ETUHCTBEHHOTO YHCJIa BKJIKOYAKT U POPMBI MHOKECTBEHHOTO
4ucya, eClIu U3 KOHTEKCTa sIBHO He cienyeT uHoe. Kpome Toro, cienyer OTMETUTD,
410 popMyJa n300peTeHUust MOKeT ObITh CHOpMyIHpPOBaHA TAKUM 00pa3oM, 4TO
UCKJIFOYEH JII000H HeoOs3aTeNbHBIN 3JIEMEHT. DTO YTBEPKIAEHNUE KaK TAKOBOE
UCIIONB3YIOT B Ka4€CTBE MPEALIECTBYIOIEr0 OCHOBAHMSA ISl UCIIOJb30BAHUS TAKUX
HCKJIFOUAKOIIUX TEPMHUHOB, KaK "UCKIIOYUTENbHO", "TONBKO" U T. M., IPUMEHUTEIBHO K
NEePEUNCIeHHUIO 3JIEMEHTOB (POPMYJIbl H300PETEHUS UM UCIIOJIb30BAHUS
"HeraTUBHOTO" MpPU3HAKA.

IIpu McONb30BaHUM B HACTOSIIIEM U300pPETEHUH TEPMUHBI "BKJIIOYAO MUK" U
"comepxkalMil" UCTIONB3YIOT B UX IIHPOKOM, HEOTPAHUYUBAIOIEM CMBICIIE.

Jlnst 6osee KpaTKOTO OMUCAHUS UISI HEKOTOPBIX KOJUYECTBEHHBIX BEJIMYHH,
MPUBEIEHHBIX B HACTOSIIIEM M300PETEHNH, HE UCMOJb3YIOT TEPMUH "TIPUMEPHO" .
Crnenyer moHUMAaTh, UTO HE3aBUCHMO OT TOTO, UCHOJB3YIOT JU SIBHO TEPMUH
"mpuMepHO" UIIU HET, KAXJ0€ KOJINYECTBEHHOE 3HaUeHNUE, YKa3aHHOE B HACTOSAIEM
n3o0pereHun, o3Ha4aeT PakTHUUECKOe YKa3aHHOE 3HAUYCHUE, U OHO TaKXKe O3HAa4yaeT
3Ha4YeHHE, MPUOJU3UTEIbHO PABHOE TAKOMY YKa3aHHOMY 3HAUYE€HHUIO, YTO MOXHO
Pa3yMHO ToJiaraTh HAa OCHOBAaHHWHU OOINel MOATOTOBKH B JAHHOU 00JIaCTH TEXHUKH,
BKJIFOYasi 3KBUBAJICHTHbIE U MPHUOIMKEHHbIC 3HAUSHHUSI, SBISIIOIUECS PE3YIbTaTOM
YCJIOBHI MPOBEAEHUS SKCIIEPUMEHTOB U/UJIN U3MEPEHUN TAKOTO YKa3aHHOTO
3HaueHUs. Eciau BbIXOA yKa3aH B MPOLIEHTaX, TO TAKON BBIXOJ O3HauaeT OTHOLIEHHUE

MacCChl BC€IIECTBA, AJId KOTOPOro NpUBEACH BbIXOA, K MAKCUMAJIBHOMY KOJIMYECTBY
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TAaKOI0 e BEIIECTBA, KOTOPOE MOYKHO MOJYUYUTh MPHU KOHKPETHBIX
CTEXUOMETPUUYECKUX KojudyecTBax. Eciu He yKka3aHO MHOE, TO KOHLEHTPaLUH,
KOTOpPbIE yKa3aHbl B MPOLEHTAX, OTHOCATCS K OTHOIIEHUSM MacC.

Ecnu He mpuBeneHbl Apyrue onpeaeaeHus, TO BCe TEXHUYECKHEe U HayYHbIe
TEPMHHBI, UCTIOJIB3YIOLIHECS B HACTOSIIEM M300peTeHun, 00IaNal0T TAKUMH Ke
3HAYEHHUSIMH, KOTOpbIe OOBIMHO M3BECTHBI CIIELUATUCTY ¢ 00IIeil MOArOTOBKOH B
00JIaCTH TEXHUKH, K KOTOPOM OTHOCHUTCS HacTosiee u3o0pereHue. XOTs pu
NPaKTUYECKOM OCYIIECTBIEHHH UK TECTUPOBAHUH HACTOSIIETO H300PETEHUS] MOKHO
HCITOJb30BaTh METOAUKU U MaTepPHasbl, CXOXHbIE C OMMCAHHBIMH B HACTOSIIIIEM
W300peTEHUH UK SKBUBAJIEHTHBIE UM, NIPEANOYTHTEIbHbIE METOUKH U MAaTEPUAIBI
OMHUCaHbl B HACTOsIEM H300peTeHnH. Bee myOnukanuu, yka3aHHbIE B HACTOSIIIIEM
n300peTeHnH, BKIIOYEHbI B HACTOsAIee H300peTeHHEe B KAYECTBE CChUIKU IS
PACKPBITHSI ¥ OTIMCAHUS METOJIUK U/UJIH MaTEPUANIOB, B CBSI3H C KOTOPBIMHU
UTUPOBAHBI MyOTUKALIMH.

Ecnu He yka3aHO MHOE, TO METOAUKH U TEXHOJIOTHH, IPUBEIECHHBIE B BapHaAHTaX
OCYIIECTBJICHUS] HACTOSIIEr0 H300peTeHUst, OOBIYHO OCYIIECTBISIOT OOBIYHBIMHU
NyTSMH, XOPOIIO U3BECTHBIMHU B JAHHOM 00JIACTH TEXHUKHU U ONMHCAHHBIMHU B Pa3HbIX
o0mux win 6ojsiee KOHKPETHBIX MyOIUKALUIX, KOTOPbIe IUTUPOBAHBI U OMKUCAHBI B
HacTosimeM onucanun. Cm., Hanpumep, Loudon, Organic Chemistry, Fourth Edition,
New York: Oxford University Press, 2002, pp. 360-361, 1084-1085; Smith and
March, March's Advanced Organic Chemistry: Reactions, Mechanisms, and Structure,
Fifth Edition, Wiley-Interscience, 2001.

HowmeHknaTypa, HCTIONB3YIOMIAsACS B HACTOSIIEM H300pETEHUH ISl Ha3BaHUI
COENMHEHUHN, TPpeaaraéMbiXx B HACTOSAIEM H300PETEHUH, MPOUILITIOCTPUPOBAHA B
npuMepax, NpUBEAEHHBIX B HaCTOsIIeM H300peTeHnn. OObIYHO 3TU HA3BAHUS
00pa30BaHbI ¢ UCMOJB30BAHUEM UMEIOIIETOCS B MPOAaKe MPOrpaMMHOTO obecrnedeHus
Biovia Draw 2016, version 16.1.

Crnenyer mOHUMATD, YTO HEKOTOPhIE OCOOEHHOCTH HACTOSIIETO H300peTeH s,
KOTOPBIE JJIsl SICHOCTH OMUCAHBbI B KOHTEKCTE OTAENbHBIX BAPUAHTOB OCYIECTBIICHUS,
TaK>Ke MOTYT COBMECTHO BXOJHUTb B OWH BapuaHT ocyiiectBiaenus. U Haobopor,
pasnudHbie 0COOEHHOCTH HACTOSIIEro U300pETeHHs, KOTOPbIE IJisi KPATKOCTH
OMUCaHbl B KOHTEKCTE OAHOTO BapHaHTa OCYINECTBJIEHHUS, TAKKE MOTYT

peanu30BBIBATHCS O OTAEJNBHOCTH WJIHM B JIOOOH nmoaxonsimei cybkomOunanuu. Bee
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KOMOMHALIMU BAPUAHTOB OCYIIECTBJIEHUs], OTHOCSLINECS K XUMHYECKUM TPyIIIaMm,
NPEACTAaBICHHBIM B BUJI€ IEPEMEHHBIX, CIIEI[HAJbHO BKJIIOUYEHbI B HACTOAIL €€
n300peTeHrne U pacKpbIThl B HACTOSIIEM N300PETEHUH TOYHO TaK K€, KaK eCJiu Obl
OTIENIbHO U SIBHBIM 00pa3oM ObLta packpbiTa Kaxaas u Jodas KOMOWHAIMS, B TOM
CMBICJIE, YTO TaAKHE KOMOMHALMH BKJIIOYAIOT COCIUHEHUS, KOTOPbIE SBISIOTCS
CTaOUJIBHBIMU COETMHEHUSMHU (T. €. COCIUHEHU S, KOTOPbIE MOKHO BBbIAEIUTD,
OXapaKTepU30BaTh U UCCIEAOBATH UX OMOJIOTHYECKYIO0 aKTUBHOCTD). Kpome Toro, Bce
cyOKOMOMHALIMN XUMHYECKUX TPYIII, MePEYUCICHHbIE B BAPHAHTAX OCYLIECTBICHHUS,
OMUCHIBAKOIIUX TAKHE NMEPEMEHHBIE, CIIEIINAIbHO BKIOUYEHbI B HACTOSIIEE
n300peTeHre U PaCKPBITHl B HACTOSIIEM U300PETEHUH TOYHO TaK K€, KaK eClid Obl
OTZEJIbHO U SIBHBIM 00Pa3oM B HACTOSAIIEM U300peTeHNH Obljla paCKpbITa KaKaast U
mo0ast Takast CyOKOMOMHAINSA XUMUYECKUX TPYIIIL

TunuyHble BApUAHTBI OCYIIECTBJICHUS

B HekoTOphIX BapuaHTax ocymectBieHus Gopmysl (I) Bce mepeMeHHbIe
SIBJITFOTCSI TAKUMHU, KaK OTIPEIeJICHO B HACTOSIEeM U300peTeHnu (BKIOYas Trodoe u3
NePEYNCIeHHBIX HU)KE€ KOHKPETHBIX ONPEeNeNIeHN ), a TaK)Ke MPUMEHUMO OJHO MU
OoJspiiee KOJMYECTBO CIEAYIOLUIUX OrPaHUYEHUMN!
(al) m paBHO 1 unu 2; unu
(a2) m paBHO 1 unu 2, un R' spnsercs TaKUM, KaK ONpPEeAeIEeHO B HACTOSAIIEM
n300peTeHuH, Tie Mo MeHbIIel Mepe ONH R' 0603nauaer C-C4-ankun (3aMeIeHHbIH
OAHOMW WU AByMs rajoreHunHbiMu rpynnamu, uinu -OC;-Cy-ankunom), Cy-Cy-ankun
(3amermmennsbiii ¢ momombo —CF3), -OH unu -OC-Cy-ankmun,
(a3) m paBHo O;
(b) R? o6o3nauaer H, C-Cs-ankun (He3aMeIleHHbIN UK 3aMeIIeHHBIH OJTHUM UJTU
OONBIINM KOJTHUYECTBOM TajoreHOBbIX 3amectuteneit), -OC -Cy-ankun unu —S-C-Cy-
AJKWJI, WU aPHIIBHYI0, MOHOLUKINYECKYIO HUKIOANKIIbHYI0 Win C1-Cy-ankum-
(MOHOLMKIINYECKYIO [UKJIOANKIJIBHYIO) TPYIY, I€ KaKIAbIH apUil UIN LMUKJIOAJKHUI
SIBJISIETCS] HE3aMEIIEHHBIM W 3aMelneH rajorenom, C-Cy-ankunom unu rajpores-C-
C4-anxunowm;

B HekOTOpPBIX BapHaHTax OCYIIECTBICHHS (GOPMYyJ, OMUCAHHBIX B HACTOSALIEM

nzobperenun, B o0o3HavaeT HeOOs13aTEIPHO 3aMEIIEHHBIN 9-UIeHHBIN

OunukIn4Yeckuil rerepoapus. B npyrux BapuaHrax ocyinectsieHus B o0o3Hauaer
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HeoOsI3aTeIbHO 3aMeIleHHbIH HHA0, OeH3odypaH, OeH3oTnodeH, HHIA30II,
OeH3umua3o, 6eH30Kca30J, O€H3U30KCAa30, UMUIA30MUPUIUH HUITH
nuppoJIONUpUANH. B npyrux Bapuanrax ocyiectsieHus B obo3nauaer OenzoTuoden,
O6eH3uMuaa30J, O€H3U30KCa30J, UMUAA30MUPUINH WJIN NUPPOJONUPUINH (B KOTOPBIX
coaep Kaluics B MUPUIUHE aATOM a30Ta HEe IPUCOEUHEH K TOMY K€ aTOMY yIJepoaa,
K KOTOPOMY MPUCOEAUHEH COAEPIKALIUNCS B MUPPOJIe aTOM a3ota). B npyrux
BapUaHTax ocyuiecTBieHuss B o00o3HauaeT HeoOs3aTeIbHO 3aMeIIeHHbIH UHIO,
oenzodypan, 6eHzornodeH, HHAa30J, OEH3U30KCA30J, UMUAA3ONMUPUINH UITH
NUPPOJIONUPUANH. B npyrux Bapuanrax ocyiectsieHus B obo3Hadaer
Heo0s3aTeNbHO 3aMeIleHHbIH HHAO0. B npyrux Bapuantax ocymectsieHus B
obo3HauaeT HeoOsA3aTeNbHO 3aMeIeHHbIH 3-uanoa. B npyrux BapumanTax
ocymecTByieHUus B 0003Ha4aeT 3aMeIeHHbIN WHAOM WJIU 3aMelleHHbId 3-uanoi. B
APyTUX BapHaHTaX OCyllecTBjeHUs: B ob6o3HauaeT HeoOs3aTebHO 3aMeleHHbIH 10 -
YIEHHBIH OMIIUKINYECKUN reTepoapui. B apyrux BapmaHTax ocymecTBieHus B
obo3HauaeT HeoOsI3aTENbHO 3aMELIEHHbIH XUNHOJIUH WJIH H30XUHOJHUH. B apyrux
BapHaHTaxX OCyIlecTBIeHUs B o00o3HauaeT HEOOsI3aTeIbHO 3aMe€HHBIN
MOHOLIUKJIUYECKUUN S- UK 6-4JI€HHBIN reTepOLUUKIOANKuiI. B apyrux Bapuantax
ocyiecTBieHuss B o0o3HauaeT HeoOsI3aTeIbHO 3aMeIeHHBIH TUPP OJUIHH,
NUIMEPUANH, MUIEePa3uH WU MOP(OIHUH.

B HexoTOpBIX BapuaHTax ocyllecTBIeHUs m paBHO 0. B apyrux BapuanTax
OoCyliecTBJIeHUs] m paBHO 1. B npyrux BapuaHTax OCylIeCTBIEHHUS M PaBHO 2.

B HexkOTOpBIX BapHaHTaxX OCYLIECTBJIEHUS Ka’KAbli 3aMECTUTENb R' Hesasucumo
npencrtasisier coboit —OH, unu npexacrasisier codoit prop, xynop, Opom unu ron. B
APYTUX BapHAaHTAX OCYLIECTBICHHS KaKIbIH R' 0603nauaer ¢Top unu 6pom. B
APYTUX BapHAaHTaX OCYLIECTBIICHUS KaKIbIH 3aMECTUTEIb R' Hesasucumo
npencTaBisieT coO0W MEeTHII, STUJI, TPOMUJI, U3OMPONUJ, OYyTUJI, BTOP-OyTHII,
u300yTuN, TpeT-0yTun, unu npencrapisier codoit C-Cy-ankun (3aMemeHHbId OTHON

uau OOJNIPIIUM KOJIMYECTBOM CIEAYIIUX rpymnim: GTop, xjop, OpoM, METOKCUTPYIIIIA,

3TOKCUTPYIIIA, MTPONMOKCUTPYIIIA, H3OMPOIOKCUTPYIINA WIN OyToKkcurpynmna). B
v pl
APYTUX BapHaHTax OCYLIECTBJIECHUS KaXAbli R HezaBUCHMMO 0003HA4YaeT rajoreH Uiu

C1-Cy4-ankun, HeoOs13aTENbHO 3aMEI€HHbIH OJHON MU OOJBIIUM KOJHYECTBOM
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raJoreHUAHBIX rpynm. B qpyrux BapuaHTax OCYIIECTBICHUS KaXXIbIH R' nesasucumo
oboznauaer OMe, OCHF,, OCF3, OEt, OiPr, Me, CF3, Cl unu CH,F, CHF,.

B onHOM BapuaHTe OCYLIECTBICHUS R? 0603HauaeT METHUJIbHYIO, STUJIBHYIO,
NPOMUJIBHYIO, TPET-OYTUIBHYIO UJIH H-OYTHUIIbHYIO, MEHTUJIbHYIO HJIU F€KCUIIBbHYIO
rpymmy.

B HeKOTOpBIX BapHaHTaX OCYINECTBIIEHUS aTOM yIrjepona, K KOTOPOMY
NPUCOETUHEH R2, obnanmaet R-xkoHdpurypanueii. B pyrux BapuaHTax OCYIIEeCTBJICHUS
aTOM yrjepozaa, K KOTOPOMY MPUCOETUHEH R2, obnanaet S-koHpurypamnuei.

B onHOM BapuaHTe OCYIIECTBICHHUS R’ o6o3Hauaer BOJOPOX.

B HexoTOpBIX BapuaHTax OCyIlecTBIeHUs A obo3HaYaeT nmuppo, Gypas,
THO(EH, MUPa30JI, UMHAA30J, OKCa30J, H30KCa30J, THA30J, TPHA30J, OKCATHA30JI,
THAUA30JI UK TeTPa3oy. B Apyrux BapuaHTax ocyliecTBieHus A obo3Ha4YaeT
nuppoJ, GpypaH, THOGEH, MHUPA30J, HMUIA30J, OKCA30JI, THA30J, TPHUA30JI, OKCAaNa30JI,
THAJUA30JI UK TETPa3oy. B Apyrux BapmaHTax ocyliecTBieHus A o003HadaeT
UMHUIA30J1, OKCa30JI UK THA30J. B npyrux BapuaHTax ocymecTBiieHUs A oO0o3Ha4YaeT
THA30J1.

B HexoToprix BapuaHTax ocymectBieHus Gopmyisl (1), Ar obo3navaer dpenmn,
NUPUANH, TUPUMUANH, TUPUAA3UH, THPA3UH, THPA30J, UMUIA30J, TPHUA3O0JI,
HeoOsI13aTeIbHO 3aMEIeHHbIH C MTOMOLIBIO —(R4)n, KaAbIH R* HesaBucumo
obo3nauaet C-Cy-ankui (He0Os3aTeNbHO 3aMEIIEHHbIH OJHUM UJIK OOJIbIIUM
KOJIM4ecTBOM aTOoMOB rajoreHoB win OC-Cy-ankunpHbix rpymm), rajgoreH, -OH, -CN,
CF;, CHF,, CHyF, C,-C4-ankun, pasBerBineHnbiii C-Cy-ankun unu —OC -Cy-ankuin.

B HekoTOphIX BapuaHTax ocyinectBieHus Gopmysl (1) —(RA')n obo3nauaet C-
Cy-ankun.

B npyrux BapmaHTax ocymecTBieHus coenuHenue ¢popmysl (I) Beibpano u3
I'PYIIIBL, BKIOYAOIENH coennHeHns nmpumMepos 1-14, tabnuua 1, u ux

(dbapManeBTUUECKU MPUEMJIEMbIE COJIH.
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Tabnuua 1

IIpumep

CTtpykTypa

XHUMHUYECKOE Ha3BaHUE

1

Iz

N-[1-(1H-unnon-3-
WUJIMETHJT )IIeHTH I |-2-(4-
NUPUMHUIAUH-S-
UJNUnepasuH-1-un)ruazon-
5-xapOokcamun

Iz

N-[1-(1H-unnon-3-
UJIMEeTHIT)IeHTH ] -2-(4-
NMUPUMUINH-2-
UJNUnepasuH- 1 -ui)Tuaszon-
5-xapbokcamung

Iz

N-[1-(1H-unnon-3-
WJIMETHJT )IIeHTU N |-2-[4-(4-
NUPUANT)TUNepasuH-1-
WJ1|THA30J1-5-KkapOokcaMu

Iz

N-[1-(1H-unnon-3-
UJIMeTH )ieHTr |-2-[4-(3-
NUPUIHUI )TUIIepa3uH-1 -
WJ1|THA30J1-5-KapOoKcaMua

I=z

N-[1-(1H-unmgomn-3-
WJIMETUIT )IeHTu N |-2-[4-(2-
NUPUANI)IUNepa3uH-1-
uJ|THa3o-5-kapbokcaMus

Iz

N-[1-(1H-unnon-3-
UJIMETHIT)IeHTH ]| -2-(4-
NUPUMUINH-4-
UJINUTIEPa3uH- | - 1) THA30JI-
5-xapOokcamun

Iz

N-[1-(1H-unnon-3-
UIIMETHIT)IeH T | -2-(4-
NUpUaa3uH-4-
UJNUTEpa3uH-1-ui)TrHaszon-
5-xapbokcamuyg
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IIpumep

CTtpykTypa

XHUMHUYECKOE Ha3BaHUE

Iz

N-[1-(1H-unnon-3-
WUJIMETHJT )IIeHTHJ |-2-(4-
NUPUIA3UH-3-
UJINUNepasuH-1-un)Tuazon-
5-xapOokcamun

Iz

N-[1-(1H-unnmon-3-
UJIMEeTHIT)IeHTH ] -2-(4-
NUpa3suH-2-uanunepasuH-1-
WJT)THA30J1-5-KkapOoKkcaMua

10

Iz

N-[1-(1H-unnon-3-
UIIMETHIT)IeH T | -2-(4-
derunnunepasux-1-
WJT)THA30J1-5-KkapOokcaMua

11

Irz

N-[1-(1H-unnon-3-
WUJIMETHJT )TeHTU |-2-[4-
(1H-nupazon-4-
UJI)IUTepa3suH-1-

WJ1| THA30J1-5-KapOoKcaMu

12

Iz

N-[1-(1H-unnon-3-
WJIMETHJT )IeHTU I |-2-[4-
(1H-nupaszon-5-
UJ)NUnepasuH-1-
uJ|THa3oJ-5-kapObokcaMus

13

Iz

N-[1-(1H-unnon-3-
unMeTm)nenTun]-2-[4-(1-
METHJINUPA30I-4-
UJI)nunepasuH-1-

WJ1| THA30J1-5-kapOoKkcaMu

14

Iz

N-[1-(1H-unnon-3-
WJIMETHJT )IeHTu I |-2-[4-(2-
METHJIIUPA30JI-3-
UJ)UATIepa3uH- 1 -

WJ1| THA30J-5-KkapOokcaMu

WM ero GapMaLeBTHYECKH NTpUeMIeMast COJb.
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XUMHUYECKHUE ONpeaeIeHUs

Tepmun "ankun" o3Hauaet obnanaroIue JUHEHHON U pa3BETBIEHHON LENbIO
aNKUJIbHbIE TPYTIbI, COAepokamue B uenu ot 1 1o 12 aromos yriepona. "Cy-Cy-
Ankun" o3Ha4aeT ajKUIIbHBIE MPYIIBI, COAEpPIKalIMe OT X A0 y aTOMOB yriepona. Tak,
HanpuMmep, "Ci-Cy-ankun" o3HavaeT aJKUIbHBIE TPYIIIBI, COAEpIKAIIUe B [enu OT 1 10
4 atromoB yriepona. [Ipumepbl ankuiIbHBIX Tpynm BKIrO4UaT MeTus (Me), atun (Et),
H-TIPOTUJI, H30MponwiI, OyTui, u3o0yTumn, BTop-0yTui, tper-oytun (tBu), nenrumn,
WU30TEHTHUJI, TPET-TIEHTHJI, T€KCUJI U U30TEKCUJL.

Tepmun "ankokcurpynna" ozHaudaetr rpynny ajakui-O-, B KOTOpOH ajnKui
SIBJISIETCS] TAKUM, KaK OMPEEIEHO BhIe. AJTKOKCUTPYIIIA MPUCOETUHEHA K OCHOBHOM
CTpyKType uepe3 aroM kuciopona. "Cy-Cy-Ankokcurpynmna" o3HadaeT
AJIKOKCUTPYIIY, B KOTOPOH ajiKUJibHAasA rpynmna, coaep:xamas ot 1 1o 4 atTomoB
yrjepoja, COeAMHEeHa C KUCIOPOIOM.

Tepmun "ankunen" o3HavaeT ABYXBAJCHTHYIO IPYIIY, KOTOPas sIBJISAETCS
pamuKaioM ajkaHa. AJKUJIEH MOXKET SIBJSATHCS 00JIafalo UM JIMHEHHOW UJTH
Pa3BETBJIEHHON LENbIO JBYXBAJEHTHBIM aJKUIbHBIM panukaiom. "Cy-Cy-Ankunen"
O3Ha4aeT aJIKMJIEHOBBIE TPYIIBI, coaepkamue oT 1 10 4 aToMOB yriepoaa.

Tepmun "apun" o3HadaeT OJHOBAJEHTHYIO apOMAaTHYECKYI0 KapOOLUKINIECKYIO
rpynmny, CoOAep Kamyw oT 6 10 14 aTOMOB yriepona, BKIHUYAKIYI OJHO KOJbLO
(penunbpHas rpymmna) Wid HECKOJBKO KOHIEHCUPOBAHHBIX KoJiell (Takue Kak HaQTHI,
AHTPALICHUJ MJIM UHIAHUJ), B KOTOPOW KOHJEHCHPOBAHHbIE KOJIbLIAa HEOOSA3aTEeIbHO
SIBJISIFOTCSI ApOMATHYECKUMU, IMPHU YCIOBUH, UTO MOJOKEHUEM MPUCOSTUHEHUS
APUJIIbHOMW TPYMITBI K UCXOAHON CTPYKTYpE SABJSIETCS aTOM apOMATHYE€CKOIro KOJIbLIA.

Tepmun "uuknoankun" o3Ha4YaeT HACHIIMEHHBIA MM YACTUYHO HACBIIIEHHBIN,
MOHOLIUKJIUYECKUM, KOHIEHCUPOBAHHBINA MOJULUUKINIECKUI, MOCTUKOBBIN
MOJULUKINYECKUN WU CIIUPOCOUTICHEHHBIH MOJUITUKINYECKUN KapOOLHKII,
comepxamui ot 3 10 12 KONBLEBBIX aTOMOB B OJHOM Kapbouukie. UnmocTpaTuBHbBIE
MPUMEPBI UUKJIOAJKUIBbHBIX TPYII BKJIKOYAKOT NPUBEACHHBIC HIXKE COSUHEHUS B

(dbopMe COOTBETCTBYIOUIUM 00Pa30OM CBSI3aHHBIX (PPArMEeHTOB:

> 0.0.00 0O O0.0.00 0
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Tepmun "ranoren" oznadaer xyop, ¢Top, 6pom uiu Hox.

TepmuH "ranoreHankun" o3HayaeT aJKUJIbHYIO TPYIINY, OMUCAHHYIO B
HACTOsIIIeM H300pETeHUHU, B KOTOPOH OJMH U)K OOJibIlee KOJIHYECTBO ATOMOB
BOJOPOAA 3aMELIeHbl raJOreHuAHON rpynnoi. IlpuMeps! Takux rpynn BKIOYAKOT, HO
HE OrPAaHUYHMBAIOTCS TOJIBKO UMH, (PTOPATKHIIbHBIE TPYIIIbI, TAKHE KaK (PTOPMETHUII,
nudropMeTu, TpuPTOPMETHI, GTOPITHI, TPUPTOPITUI U T. I

TepmuH "ranoreHankokcurpynmna" ozHadaeT rpynny ainkui-O-, B KOTOpOH OIUH
Wu OoJbIIee KOJUYECTBO ATOMOB BOJOPOJA, CONEPIKAINNXCS B aIKUIbHOW T'PYIIIE,
3aMelleHbl raJJOreHUIHON IpyNIo, U BKIOYaeT, HalpuMep, Takue IPpymIbl, Kak
TpudTOpMETOKCUTPYTINA, GPTOPITOKCUTPYINA U T. T U T. 1.

TepmuH "rerepoankuieH" o3Ha4aeT ABYXBAJEHTHYIO aJKUJIEHOBYIO IpyIy, B
KOTOPOM OMH COAEp KALIUNCS B [IENU aTOM yTIJepoaa 3aMeHeH Ha —S-, -O- unu —NR-,
rae R o6osznavaer H umu C-Cy-ankun.

TepmuHn "rerepoapun" 03Ha4YaeT MOHOLUUKJINYECKUHN, KOHAEHCUPOBAHHBIN
OMLIMKJINYECKUH MJIM KOHASHCUPOBAHHBINA MOJULMKINYECKUN apOMaTHUECKUN
reTepouuKy (KOJbLEeBask CTPYKTYPa CONEPIKUT KOJbLEBbIE aTOMBI, BBIOpAHHbIE U3
YHCJIa ATOMOB yIJIepOJa U BILIOTh 10 4 reTepoaTOMOB, BHIOPAHHBIX U3 IPYIIIIH,
BKJIFOYAIOIIEH a30T, KUCJIOPOA U cepy), coaepkainuii ot 3 10 12 KOJbLEBBIX aTOMOB.
bunuknuueckue reTepoapuiibHbIe IPYMIbl BKIOYAOT OMIUKINIECKHUE TPYIIIIHI,
cozepikaliue OJHO apoMaTHYECKOe U OJJHO HeapoMaTuueckoe koibuo. Ecnu
reTepoapuiibHOE KOJbIO 3amenieHo ¢ nomouipto —OH, To nis cnenmnanucra ¢ obmei
NOATOTOBKOW B TaHHOW 00JaCTH OYEBUAHO, YTO MOJyYEHHAS KOJbLIEBAsI CUCTEMA
MOKET OBITh N300pa’keHa B BUJI€ COOTBETCTBYIOIIETrO OKCO3aMEIEHHOI'0 TayTOMepa.
HUnnrocTpaTHBHBIE MPUMEPHI FeTEPOAPIIIBHBIX TPYIIT BKIIOYAIOT MPUBEICHHBIE HUXKE

coenuHeHUs1 B popMe COOTBETCTBYIOIHUM 00Pa30M CBSI3aHHBIX (PparMeHTOB:

H

o N ) N H O 0 S S o N



10

15

20

25

-18 -

TepmuH "rerepounkinoankui” HACBILIEHHYIO WJIH YaCTUYHO HEHACHILIEHHYIO
Ipynmny, BKIOYAKIIYI0 OJHO KOJBLO WU HECKOJbKO KOHAEHCHUPOBAHHBIX KOJELl,
BKJIOYas KOHAEHCUPOBAaHHbIE, MOCTUKOBBIE UJIM CIIUPOCOUJIEHEHHbIE KOJIbI[EBbIE
CHCTEMBI, U COAepkKalyr OT 3 A0 20 KOJbLEBbIX aTOMOB, BKIO4as ot 1 go 10
reTepoaTOMOB. DTH KOJBLEBbIE ATOMBI BHIOPAHBI U3 IPYIIIbI, BKIOYAKIEH YIIepo,
a30T, CEepPYy UIIU KUCJIOPOa. B HEKOTOPBIX BapHaHTaX OCYIIECTBJIEHUS aTOM (ATOMBI)
a30Ta W/WJIHU Cepbl, CONEPIKAIMMICA B FeTEPOLUKINYECKON rpynmne, Heo0sA3aTeIbHO
SIBJITFOTCSI OKUCJIEHHBIMU ¢ oOpa3zoBanueM N-okcuaa, pparmenToB -S(0O)- wiu —SO;-.
HUnnroctpaTuBHBIE NIPUMEPBI T€TEPOLUKINYECKUX TPy BKJIKOYAIOT IPUBEIECHHbIE

HUJKE COeuHeHHs B (JOpMe COOTBETCTBYIOIINM 00pa3oM CBSI3aHHBIX parMeHTOB:

|jfllH, N\//:’\IH, N :Q' (Nj [Nj [}[OJ [sj n E;a

H

Tepmun "okcorpynna" o3HauaeT kKapOOHUIbHBIN aTOM Kucjaopoaa. Tak,
HarnpuMep, LUKJIOMEHTUI, 3aMeIleHHbII OKCOrpyIIoi, 0O3HaYaeT HUKJIOMEHTAHOH.

JUist CieuanucToB B JAHHON 00aCTH TEXHUKH TOJKHO OBITh OUYEBUIHO, UTO
COEMHEHUsI, IePEUNCIIEHHbIE I U300pakeHHbIE B ONMPENEJICHUAX, IPUBEICHHBIX B
HACTOsIIIeM U300pETeHUH, He SBISIOTCA OTPAHUYUBAIOIUMHU U YTO MOKHO BBIOPaTh
TOTIOJTHUTEJIbHBIE COCNMHEHHUsI, BXOISIIHE B 00bEM 3THX ONPEAEIEHHBIX TEPMHUHOB.

TepmuH "3aMerneHHBIH" O3HAYAET, UTO YKa3aHHAS Ipynna uin GparMeHT
COAEPKUT OJUH MU OOJblIee KOTUYECTBO 3aMecTuTeneil. TepMuH "He3amMeleHHbIH"
O3HA4aeT, UTO YKa3aHHas IpyIia He COAEp KUT 3amectuteneil. TepMmun

"HeoOs13aTeNbHO 3aMEIIeHHbIN" O3HaYaeT, YTO YKa3aHHAas TPYIIa sIBISIETCS
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HE3aMEIEeHHON WJIM COAEPKUT OJUH UJIN OOJibIlee KOJINYECTBO 3amecTuTenei. Eciu
TEpPMUH "3aMelIeHHBIN" UCIIOAB3YIOT sl ONNMCAHUS CTPYKTYPHOIN CUCTEMBI, TO 3TO
O3HA4YaeT, YTO 3aMECTUTEIb HAXOAUTCA B CUCTEME B JIIOOOM IOJIOKEHUHU, B KOTOPOM
3TO JONYCKAET BaJIEHTHOCTD.

Jro6as popmyia, mpuBeaeHHass B HACTOAIEM U300pETEHUH, XapaKTepHU3yeT
COeIMHEHHUE, OMUCHIBAOIIEECS STOW CTPYKTYPHOU GOPMYJIOH, a Takke HEKOTOPBIE
monudpukanuu uau Gopmel. Tak, Hanpumep, popmyia, MpUBEIEHHAS B HACTOSAIIEM
N300peTeHNH, BKIIOYAET palleMUYeCKyI0 (OpMy, UM OJUH WU OOJbIIee KOJIUYECTBO
SHAHTHUOMEPOB, THACTEPEON3OMEPOB HJIH F€OMETPHYECKUX U30MEPOB, UIIH UX CMECh.
Kpowme Toro, mobas popmya, npuBeaeHHas B HACTOSAIEM H300pETEHHH, TaKXKe
XapaKTepHU3yeT THAPAT, COMbBAT MU MOJUMOPPHYIO GOPMYy TaKOr0 COCTHHEHHUS, WU
UX CMECh.

Jrwobas popmyna, mpuBeaeHHAs] B HACTOSAIIEM H300pETEHUHU, TAKXKe
XapaKTepu3yeT HeMeueHble (OPMBI, a TaKXKe U30TOMHO-MeueHble (POPMBbI COSTMHECHUH.
H30TONHO-Me4YeHble COeTUHEHUS 00aal0T CTPYKTYPaAMH, OMHCHIBAIOIIUMHUCS
dbopmynaMu, NIpUBEAEHHBIMH B HACTOSIIEM H300pETEHUH, 38 UCKIIOYEHHEM TOTO, UYTO
OMH unu OoJsbIIee KOJMYECTBO ATOMOB 3aME@HEHBI Ha aTOMBI, 00J1aga0 MU
yKa3aHHBIMU aTOMHBIMH MaCcCaMM UJIM MAacCOBBIMH uuciamu. [IpuMepsr H30TOMOB,
KOTOpPbIE MOKHO BKJIFOYHUTh B COEAUHEHUs, IpejaraeMble B HACTOAIEM U300 pEeTEeHNH,
BKJIFOYAIOT MU30TOMBI BOJOPOA, YINIepoaa, a3ora, kuciopoaa, pocdopa, propa, xnopa
u fofa, Takue Kak 2H, 3H, HC, 13C, 14C, ISN, 180, 170, 31P, 32P, 358, ISF, ciu 1
COOTBETCTBEHHO. Takue U30TOMHO-MEYEHbIe COeTUHECHUS TPUMEHUMBI IJIs1 U3y YEHUS
mMeTabonu3Ma (MPeanoYTHTENBHO COepIKaIIe 14C), U3YUEHUsS] KHHETHKH PeaKIui
(conmepskamiue, HaIpUMeEp, ’H wm 3H), B METOAOJOTUAX ACTCKTUPOBAHUA U
BU3YAJIM3ALMH [TAKUX KaK MO3UTPOHHAS dMUccHOHHas ToMorpadus (I19T) win
onHO(OTOHHAsI SMUCCHOHHAsA KoMmbroTepHast ToMorpadus (ODPIKT)], Bxkimrouas
HCCIIeIOBAaHUE PaCIpeiesIeHUs JIEKapCTBEHHOTO CPECTBA WIIN CyOCTpaTa B TKAHSX,

11

< 18
WU B Iy4eBON Tepamnuu nanueHToB. B yactHocTH, MedyeHoe ¢ noMowbo  F unu ~ C

COeIMHEeHUE MOXKeT ObITb OCOOCHHO MPEANOUYTUTEIBHBIM JJIsI HCCIIETOBAHUM C
noMombio II1DT unun O®OKT. Uccneporanus ¢ nomoinbio 19T u O®PSKT moxHO
MPOBECTH TaK, KaK 3TO OMUCAHO, HanpuMep, B mydnukaunu Brooks, D.J., "Positron
Emission Tomography and Single-Photon Emission Computed Tomography in Central

Nervous System Drug Development", NeuroRx 2005, 2(2), 226-236, 1 UNTUPOBAHHBIX
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B Hell nyOnukauusx. Kpome toro, 3amemenue 6osee TAXKEITbIMU H30TONAMH,
NPEeANOYTUTENBHO NelTepueM (T. e. 2H), MOXeT 00€eCIeYUTh HEKOTOPbIE
TeparneBTUYECKHEe MPEeUMyLIecTBa, 00YCIOBIEHHbIE NX O0Jiee BBICOKON
MeTa0oNM4eCKOl CTabMIbHOCTBIO, HAIPUMEP, YBEINYEHHON IIINTEIbHOCTHIO
NOJIyBBIBEI€HUS i1 VIVO UJIU BO3MOXHOCTBIO MUCIOJIb30BAHUS MEHBIINX 103.
HN30TONMHO-Me4YeHble COeAUHEHUS, TTpeaiaraeMbie B HACTOSIEM U300pEeTeHUH, U UX
NpOJIeKapCTBa OOBIYHO MOKHO MOJYUYHTh IO METOAUKAM, PACKPBITBIM B CXeMax HJIH B
npuMepax U CUHTE3aX, OMUCAHHBIX HUXKE, TYTEM 3aMEHbI HE COJepIKaIero H30Tomna
peareHTa Ha Jerko AOCTYIHBIN U30TONHO-MEYEHbIH PEareHT.

O6o3nauenue "Ci-C;", B KOTOPOM | > i, IPU UCIMOJB30BAHUH B HACTOSIIEM
U300pETEeHUH IS KJIacca 3aMeCTUTENeH, 03HAYAET BAPUAHTBI OCYINECTBICHUS
HACTOSIIIEro N300pETeHUs], B KOTOPBIX HE3aBUCHMO MPECTABICHBI Ka)XK10€ 1 BCE
KOJIMYeCTBAa aTOMOB YTJIepOJa, OT 1 10 j, BKJIo4as 1 U J. Tak, Hanpumep, TepmuH C -
C3- He3aBUCHMO O3HAYAeT BAPUAHTHI OCYIIECTBIIECHHS, COEPIKAINNE OOUH aTOM
yraepona (C;), BapuaHThl OCYINECTBIEHUS, coaepxkamue n8a aroma yriaepoaa (C,), u
BapHaHTBI OCYLIECTBJIEHUS, coaepkammue Tpu aroma yriepozaa (Cs).

st mr000ro qu3aMecTUTENs], YKa3aHHOTO B HACTOSIIEM H300pETeHUH,
BKJIFOUEHBI Pa3Hble BO3MOXHOCTH €r0 NPUCOEIMHEHHUS, €CJIN CYIIECTBYET HECKOJIBKO
TaKHUX BO3MOXKHOCTEH ero nmpucoenuHeHus. Tak, HAanIpuMep, yKkazaHue Ha
nuzamecTtutenb —A-B-, roe A # B, B HacTosimeM n300peTeHUU O3HAYAeT TaKOi
IU3aMeCTUTEIb, TPUCOSTUHEHHBII MOCPEACTBOM A K EPBOMY 3aMELIEHHOMY
KOMIIOHEHTY M OCPEACTBOM B KO BTOpOMY 3aMEIleHHOMY KOMIIOHEHTY, H OH TaK»Ke
O3HA4YaeT TAKOW AM3aMeCTUTEJb, TPUCOCTMHEHHBIH TOCPECTBOM A KO BTOPOMY
3aMEeI€HHOMY KOMIIOHEHTY U MOCPEACTBOM B K mepBoMy 3aMeI[eHHOMY KOMITIOHEHTY.

B 06beM HacTosAmero n300peTeHusl TakKe BKIIOYEHBI (hapMaleBTUYECKH
npueMJIeMble COJIM COeNMHEHHH, OonmuchIBaro muxcs Gopmynoi (1), mpeaAnoYTUTENBHO
COeIMHEHUMN, OMMCAHHBIX BBIIIE, U KOHKPETHBIX COEUHEHHUH, MPUBEICHHBIX B
HACTOsIIeM H300pEeTeHNH B Ka4ecTBE MpuMepa, U GpapManeBTHIECKUE KOMIIO3ULIHH,
copepKale TaKue COJU, U CIIOCOObI MPUMEHEHHS TaKUX COJIEH.

"@apMareBTUUECKH MpUEMIIeMast COJIb" 03HAYAET COJIb HaxOAsIerocs B popme
CBOOOIHOW KHUCJIOTHI HJIM OCHOBAHUS COEJUHEHHUSI, MPENICTABIEHHOIO B HACTOSAIIEM

n300peTeHUN, KOTOpast SBJISETCS HETOKCUYHON, OMOJOTHYECKU MPUEeMIIEMON U B
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APYTUX OTHOIIECHHSIX OMOJIOrHYECKH MOAXOAsLIeH 1J1sl BBeAeHUs cyObekTy. O0mmee
onucaHue npuseneHo B nyonukanuu S.M. Berge, et al., "Pharmaceutical Salts", J.
Pharm. Sci., 1977, 66, 1-19. IIpennoutureabHbIMu papMaLeBTUUECKH IPUEMIEMBIMU
COJIIMH SIBJISIFOTCS TAKHE, KOTOPBIE SIBIAIOTCA (papMaKkoJorudecku 3¢pHeKTUBHBIMU U
HNOAXOASIIIUMU IJIs1 B3aUMOJEHCTBUS C TKAHAMHU CYOBEKTOB 0e3 HeXenaTelbHOM
TOKCHYHOCTH, MPOSIBICHUSI Pa3pa’keHus MIH ajuieprudeckoit peakunu. CoenquHenue,
OMHCAHHOE B HACTOSILIEM U300PETEHUH, MOXKET COAEPKATh B JOCTATOYHON CTEMEeHH
KHCJIYIO TPYIIIY, B JOCTATOYHON CTEMEHH OCHOBHYIO Tpymmy, oba Tuma
(YHKUHOHANIBHBIX TPYIII UK OOJiee OMHON TPYMIIbl KAXKIOTO TUMA U
COOTBETCTBYIOIINM 00pa30OM B3aUMOJEHCTBOBATH C JIIOOBIM KOJUYECTBOM
HEOPTraHMYEeCKUX UJIM OPTaHUYECKHX OCHOBAHUN M HEOPTraHMYECKUX U OPTraHUYECKHX
KHCJIOT ¢ 0Opa3oBaHueM (apMaleBTUYECKU MPUEMIIEMON COJH.

[Ipumepsnl papManeBTUUECKH IPUEMIIEMbIX COJIEH BKJIOYAKT CYJb(aThl,
nupocyibdaTel, Oucynbdarsl, cynbpursl, Oucynbhutel, pocdarsl,
moHoruapodochatsl, nurunpodocdarsl, metadocharel, nupodocdarsl, XJIOPUIBI,
Opomunbl, HOAUIBI, alleTaThl, TPOMHOHATHI, TEKAHOATHI, KATIPHUJIATHI, AKPUJIATHI,
dopmuaThl, K300y TUPATHI, KAMPOAThI, FENITAHOATHI, MPOMUOIATHI, OKCAJIATHI,
MaJIOHATBhl, CYKLIMHATBI, cyOepaThl, cedaruHaTel, ¢pyMapaTsl, Majearsl, OyTuH-1,4-
AN0AThI, TeKCHH-1,6-n11no0aThl, 6€H30aThI, XJIOPOEH30aThl, METUIOEH30aTHI,
AUHUTPOOEH30aThl, TUAPOKCHOEH30aThl, METOKCHOEH30aThl, (TaNaThl, CyIb(OHATHI,
METHJICYJIb(OHATHI, TPOMUJICYIb(GOHATHI, O€3UIaAThI, KCHIOJICYJIbPOHATHI, HAPTATUH -
1-cynbdonaTel, HadTanmuH-2-Cynb(HOHATHI, (eHUIALeTaThl, (PEHUIMPONHOHATSI,
(beHunOyTHpaThl, HUTPATHI, JIAKTATHI, Y-THAPOKCUOYTHPATHI, FJIHKOJSATHI, TAPTPATHI U
MaHzenaThl. [lepedHu Apyrux nmoaxoasmux papMareBTHIeCKH MPUEeMIEMBbIX COJiei
npuBeaeHbl B nyOnukanuu Remington's Pharmaceutical Sciences, 17th Edition, Mack
Publishing Company, Easton, Pa., 1985.

B cnyuae coenunenust popmynsl (1), kKoTopoe COnep:KUT OCHOBHBIN aTOM a30Ta,
(dapMaLleBTUYECKHU MTPUEMIIEMYIO COJIb MOKHO MOJYUHUTH MO JO00H moaxoasien
METOIHKE, H3BECTHOH B JaHHOW 00JIACTH TEXHUKH, HAIPUMEDP, NyTeM 00paboTKHU
CBOOOZHOTO OCHOBAHMSI HEOPTAaHMYECKON KUCIOTOH, TAKOHM KaK XJIOPUCTOBOAOPOIHAS
KHCJIOTa, OPOMHUCTOBOAOPOIHAS KHUCJIOTA, CEPHAs KUCJIOTA, CyIb(haMUHOBAS KHCIIOTA,
a30THasi KUCJIOTa, OopHas kuciora, pochopHast KUCIOTA U T. M., UJIH OPraHUIECKOU

KHCJIOTOM, TaKOH KaK YKCyCHasl KUCJIOTa, GEHUITYKCYCHasA KHCJIOTa, MPOMHOHOBAs
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KHCJIOTA, CTEAPUHOBAs KUCJIOTA, MOJIOYHAs KHCJIOTa, aCKOPOUHOBAsI KUCIIOTA,
MaJIEeMHOBAsI KUCJIOTA, THAPOKCUMAJIENHOBAasA KHCIOTa, U33TUOHOBAs KHCJIOTA,
SHTapHasi KUCJIOTa, BaJlepUaHOBasi KUCJIOTA, yMapoBasi KUCJIOTA, MAJOHOBAs KUCJIOTA,
NUPOBUHOTPAZHASA KUCIIOTA, LIIaBeJIeBasi KUCIOTA, INIMKOJIeBas KUCI0Ta, CAIUIUIOBAs
KHCJIOTA, OJIEMHOBAsl KMCJIOTA, MAJbMUTHHOBAS KUCIIOTA, JJAYPUHOBAs KUCIIOTA,
NMUPAHO3UIMIIOBAST KMCJIOTA, TaKasi KaAK TJIIOKYPOHOBAs KMCJIOTA WJIU FajlakTypOHOBAs
KHCJIOTA, alibpa-TUAPOKCHKHCIIOTA, TaKasi KAK MUHAAIbHASI KUCJIOTA, JIUMOHHAsI
KHCJIOTA UJIM BUHHAS KHCJIOTA, AMUHOKHUCIIOTA, TaKas KaK aclapTOBask KUCJIOTA HIIH
IJIyTAMHUHOBAs KUCJIOTA, apOMaTUYeCcKast KHCJI0Ta, Takas Kak OeH30HHast KUCIoTa, 2 -
aneTokcuOeH30iHas KUCIoTa, HadTOWHAS KUCIIOTa MJIM KOPUYHAS KUCIIOTA,
cynb(OHOBasE KHCJIOTA, TaKasl KaK JIAypHICYIb()OHOBASI KHCIOTA, M-
TOJYOJICYIb(OHOBAsI KUCJIOTA, METAHCYJIb(POHOBAS KUCJIOTA HJIM 3TAHCYJIb(OHOBAS
KHCJIOTA, WM JIFOOOH MOIXOAsAI el CMEChI0 KHCIIOT, TAKUX KaK MPUBEICHHBIE B
Ka4ecTBE NMPUMEpPa B HACTOSIIIEM H300PETEHUH, HJIH JIFOOBIMU APYTUMHU KHCIOTAMH
WIN UX CMECSIMH, KOTOPbIE B paMKax 00X npodeCCHOHANBHBIX 3HAHHUH B 3TOH
TEXHOJIOTUU CUUTAIOTCS SKBUBAJCHTHBIMHU MJIM IPUEMIIEMbIMU 3aMEHUTEISIMH.

Hactosimee nzo0pereHne Takke OTHOCUTCA K papManieBTUUECKU MPUEMIIEMBIM
npojekapcTsaM coenuHenni popmynsl (I) u k cmocobam nedeHus, B KOTOPBIX
NPUMEHSIOT Takue papMaleBTUUECKHU IpUeMIIeMble IpojekapcTa. TepMuH
"mpoJsiekapcTBO" O3HAaYaeT MPEeNIIeCTBEHHUK YKa3aHHOIO COeAUHEHUs, KOTOPBIA mocie
BBEIECHUS CYOBEKTY 00pas3yer 3TO COeIMHEHHUE /i Vivo MOCPENCTBOM XUMHUUYECKOTO
Wiu GU3MOJOTHYECKOTr0 MPOLEeCcca, TAKOrO Kak COJIbBOJN3 MU (PEePMEHTATHBHOE
pacuiernyieHue, Uiu npu GU3nOJOTHYECKUX YCIOBUAX (HAIPUMeED, MPOJEKAPCTBO MPH
BO3/IeHCTBUH Cpebl ¢ pusnonornueckuM 3HaueHueMm pH npespaimaercs B CoeJUHEHUE
dbopmyinsl (I)). "@apmaneBTUUECKU TpUEMIIEMOE MPOJIEKAPpCTBO" O3HAYAET
IPOJIEKAPCTBO, KOTOPOE SABJISETCA HETOKCUYHBIM, OMOJIOTHYECKH TPUEMIIEMBIM H B
APYTUX OTHOLIEHUAX OMOJIOTHYECKH MOAXOASILINM JUISI BBEICHHUS CYOBEKTY.
HUnnrocTpaTUBHBIE METOAUKHU BBIOOpPA M MOJYYEHUS MOAXOASLINX MPOJEKAPCTBEHHBIX
NPOM3BOAHBIX OMHUCAHBI, HampuMep, B nyoaukauun "Design of Prodrugs"”, ed. H.
Bundgaard, Elsevier, 1985.

Hactosimee nzo0pereHne Takke OTHOCHTCA K (papMarieBTUYECKN aKTHBHBIM
meTtabonuram coenuHeHni Gopmynsl (I) 1 Kk TpUMEHEHUIO TAKUX META0OJIUTOB B

criocobax, mpeasaraeMbIX B HacTosmeM nu3odpereHun. "PapmManeBTUIECKU aKTHBHBIN
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meTabonut" o3HavaeT papMaKOIOTHUECKH aKTUBHBIA MPOAYKT MeTaboau3ma
coenuneHust popmynsl (I) unu ero conu B opranusme. I[IponekapcTBa U akTUBHBIE
MeTabONUTBl COEAUHEHHUSI MOYKHO ONpPEAENUTh MO CTAHAAPTHBIM METOIUKAM,
M3BECTHBIM MJIM OCTYIHBIM B TaHHOH oOnactu TexHuku. CM., Hampumep,
nyOnukanuu Bertolini et al., J. Med. Chem. 1997, 40, 2011-2016; Shan et al., J.
Pharm. Sci. 1997, 86 (7), 765-767;, Bagshawe, Drug Dev. Res. 1995, 34, 220-230;
Bodor, Adv. Drug Res. 1984, 13, 255-331; Bundgaard, Design of Prodrugs (Elsevier
Press, 1985); u Larsen, Design and Application of Prodrugs, Drug Design and
Development (Krogsgaard-Larsen et al., eds., Harwood Academic Publishers, 1991).
dapmManeBTHYECKHE KOMIIO3UIIUU

JUist IpUMeHEeHUs A JedeHus: papMaleBTUYECKUEe KOMIIO3UIUU, COAEPIKALINE
COEIMHEHUs, ONTMCAHHbIE B HACTOSIIEM H300PETEHUH, MOTYT JOTIOJHUTEIBHO
copepKaTh OJMH WU OOJNbIIee KOJUIECTBO (papMalleBTUUECKH MPHUEMIIEMBIX
WHEPTHBIX HaNoJIHUTeNel. @apManeBTUUECKH NPUEMJIIEMbI HHEPTHBIN HAMIOJHUTEIb
npeacTaBisieT cO0OH BEMECTBO, KOTOPOE SIBJISIETCS HETOKCHYHBIM U IPYTUM 00pa3oM
OMONIOrnYeCcK MOAXOASLIUM /ISl BBEeHUS CyObekTy. Takue nHEepTHBIE HATTOJIHUTEH
o0JieruaroT BBEIEHUE COEMHEHUN, OMMMCAHHBIX B HACTOSAIEM H300pETEHNUH, U
ABJISAIOTCA COBMECTHUMBIMU C AKTUBHBIM HHTpenueHTOM. [Ipumeps! papmaneBTHIECKH
IPUEMJIEMbIX HHEPTHBIX HANOJHUTENEH BKIIOYAIOT CTAOMIN3aTOPBI, CMa3bIBAIOLINE
BELIECTBA, TOBEPXHOCTHO-aKTUBHbBIE BEIIECTBA, pa30aBUTEIN, AHTHOKCHUAHTBI,
CBSA3YIOLINE, OKPAIIUBAIOIINE aTCHTHI, aT€HTHI, YBEIHMYUBAIOIHE O0BEM, IMYJIbIaTOPbI
WJIU areHThl, U3MEHSIOIHUE BKYC. B MpeanoYTUTENbHBIX BAPHAHTAX OCYINEeCTBJICHUS
(dapmaneBTHYECKHE KOMIIO3HIIUU, IPEAjiaraeMble B HACTOSIIEM U300 peTeHNH,
SBJISIFOTCSA CTEPHJIbHBIMU KOMIO3UIUsAMH. PapMaeBTHUEeCKHe KOMIO3UIIUH MOXHO
MOJIYYUTH IO METOAUKAM MPUTOTOBJICHHS, U3BECTHBIM WUJIM CTABIIHNX JAOCTYIHBIMH
CIEeNHNAIUCTaM B JAHHOHW 00JIACTH TEXHUKHU.

B 06beM HacTOsAmero n300peTeHust TakXKe BXOIAT CTEPHIIbHbIE KOMITO3ULIHH,
BKJIFOYasi TAKHE, KOTOPbIE B COOTBETCTBUH C HAIIMOHAJIBHBIM U MECTHBIM
3aKOHOAATENbCTBOM NMPU3HAHBI TAKMMH KOMITO3ULIHSIMH.

dapmaLeBTHYECKHNE KOMIIO3ULINU U COEAUHEHUS, ONTMCAHHBIE B HACTOSAIIEM
N300pETEHNUH, MOXHO MMPUTOTOBUTDH B BUJ€ PACTBOPOB, 3MYJIbCHH, CYCIIEH3UH HIIH
AUCTIEPCUN B MOAXOASAMUX (papMaleBTHUECKUX PACTBOPUTEINSIX MJIM HOCUTENSIX, UJIH B

BUJI€ TIUJIIOJIb, TAOJNETOK, MACTUIJIOK, CYIIIIO3UTOPHUEB, Ccallle, Ipaxke, rPaHyI,
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MOPOILIKOB, MOPOLIKOB AJIsI BOCCTAHOBJIEHUs MJIU KAICYyJ BMECTE C TBEPABIMHU
HOCHUTEJISIMUA TIO OOBIYHBIM METOAUKAM MOJYUE€HHUS PA3JIMUYHBIX JO3UPOBAHHBIX (OpPM,
U3BECTHBIM B IaHHOM obOnacTu TexHUku. PapmaneBTHUYECKHE KOMITO3ULINH,
npeasiaraeMble B HACTOSAIEM H300pETeHNH, MOKHO BBOAUTD MOAXOIAIIUM IIyTEM
BBEJICHUS, TAKUM KaK II€POPAJbHBIN, MaPEHTEPAIbHbINH, PEKTAJIbHbBINA, HA3AJIbHbIN,
MECTHBIM UJIM IyTE€M BBEIEHUS B Iila3a, WU NyTeM uHraiasauuu. llpennoyrurensHo,
€CJIM KOMITO3ULMU MPUTOTOBJIEHBI [IJIsI BHYTPUBEHHOTO WJIM NEPOPATBHOIO BBEIEHMUS.
B cnyuae nepopanbHOTrO BBEIEHUS] COEAUHEHHUS, IPEAIaraéMble B HACTOSILEM
U300peTeHNH, MOXKHO MMPUTOTOBUTH B TBEPAOH opMe, Takol Kak TabieTka WUiIu
KaIcyJja, WIN B BUAE PaCTBOPA, SMYJbCUU WU CyCNEeH3UU. [l nonydeHus
KOMITO3ULIUN AJi NEePOPAJBbHOTO BBEACHUS] COCAUHEHUs, NTPEAJiaraéMble B HACTOSIIEM
U300pETEHNUH, MOXKHO NMPUTOTOBUTH C 00€CIeYeHneM JO3bl, HAPUMeEpP, PAaBHOH OT
npumepro 0,01 no mpumepHo 50 Mr/kr/cyTku, wiu ot npuMmepHo 0,05 10 mpuMepHO
20 mr/kr/cytku, unu ot npumepHo 0,1 no npumepHo 10 Mr/kr/cyTku.
JlomoTHUTENIbHBIE O3Bl BKJIOYAKT cocTaBisaomue npuMepro ot 0,1 mr go 1 r/cyTkuy,
ot npuMepHo 1 no mpumepro 10 mr/cyTku, ot npumepro 10 1o npumepHo 50
Mr/cyTKH, OT mpuMepHO 50 1o mpumMepHo 250 Mr/cyTku uiau npumepHo ot 250 mr 1o 1
r/cytku. TabneTku a5 nepopanbHOrO BBEAEHHUS MOTYT COJEP)KaTh aKTUBHBIN
UHTpeAUeHT (MHTPEeIHEHTHI), CMEIIAaHHbII ¢ COBMECTUMBIMU (papMaLleBTHUECKH
NpHEeMJIEMbIMU HHEPTHBIMU HAIOJHUTEISIMU, TAKUMHU Kak pazbaBuTeny,
PaspBIXJISIOMME ar€HThI, CBA3YIOLME areHThl, CMa3blBAIOIIUE ar€HThI, MTOJCIaCTUTEIH,
BKYCOBBIE ar€HThl, OKPAIINBAIOUINE aT€HThl U KOHCEPBUPYIOIIUE ar€HTHI.
[Mogxoasimue MHEPTHBIC HATIOJHUTEIU BKJIIOYAIOT KapOOHAT HATPHUS U KaJbLHS,
docdar HaTPHUA U KATBLUS, JTAKTO3Y, KpaXxMall, caxap, MII0KO3y, METHIILEIIIOIO3Y,
cTeapaTr MarHusi, MAHHHUT, COPOUT u T. 1. TUNHUYHBIE )KUAKHE UHEPTHDBIE HATIOJTHUTEJH
IJIsl IEPOPAJBHOTO BBEICHUS BKJIOYAKOT 3TAHOJ, NNIMLEPUH, BOAY U T. II. TUNUYHBIMU
Pa3pBIXISAIOMIUMA ar€HTaMU SBISIOTCS KpaxMad, noaupuHminupponuaox (I1BII),
HaTpHUEBAasl COJIb IIMKOJATA KPaxMaJja, MUKPOKPUCTAJNIMIECKAs LEJI0JI03a U
anpruHoBas kucjaora. CBs3yrOLMe areHThl MOT'YT BKJIKOUYAaTh KpaxMaJl U JKeJaTHH.
Cma3pIBaOIUM areHTOM, €CJIU OH COAEPIKUTCS, MOXKET SIBJISITbCS CTeapaT MarHus,
CT€apHHOBAsI KUCIOTA WIH TaibK. [Ipn HeoOX0QUMOCTH Ha TaOJETKU MOKHO HAHECTH

MOKPBITUE U3 TAKOIO MaTC€pHaJida, KaK INTUOCPUIIMOHOCTEAPAT WJIU INNIULUEPpUIIAUCTEAPAT,
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IJs 3a1€P>KKU BCACBIBAHMS B JKEJIYJOYHO-KMIIEYHOM TPaKTe, UJIM HA HUX MOXKHO
HAHECTHU SHTEPOCOTIOOUIBbHOE MOKPBITHE.

Kancynel a5 nepopanbHOro BBEJEHUs BKJIIOYAIOT KACyJbl U3 TBEPAOIO U
MATKOTO kenaTuHa. g nony4deHus KamncyJa U3 TBEPAOro JKeJaTUHA aKTUBHBIN
UHTPEIUEHT (MHIPEJUEHTHI) MOKHO CMEIIATh C TBEPABIM, MONYKUIKUM UIIH KUIKUM
pazbaButenem. Kancyiel U3 MArkoro jkejaTUHA MOKHO MOJIYYUTh MyTEM CMeIlHBaAHUS
AKTUBHOTO MHTPEIHEHTa C BOJIOM, MacIOM, TAKUM KaK apaxHuCcOBOE Macjo UJIU
OJIMBKOBOE MAcCJIO, JKUJIKUM napa@uHOM, CMECHIO MOHO- U JUTIULEPUAOB
o0nagar X KOPOTKOUW LENbI0 JKUPHBIX KUCIOT, MOJU3THIEHTTuKoaeM 400 unu
MPONUJIEHTIIUKOIEM.

Kunkoctu aisi mepopasbHOTO BBEASHUSI MOTYT HAXOIUTHCS B pOpMe CYyCIIEH3UIH,
pPacTBOPOB, SMYJbCUN WU CHPOIOB, HJIM OHU MOTYT OBITh JTUOPHIH3UPOBAHBI HIIH
NPEeACTaBIATh COOON CYXOH MPOAYKT, MpeaHa3HAUYEHHBIN U1 MPOBOAUMOTO Mepen
ynoTpeOieHneM BOCCTAHOBJICHHUSI BOAOH UIIM APYTUM MOAXOMSIIUM pa30aBUTENIEM.
Takue )xunKue KOMIO3UIIMK HEOOS3aTEIbHO MOTYT COAEPIKaTh (papMalEeBTUUECKH
npueMieMble UHEPTHbIE HAMTOJHUTENH, TAKHE KaK CYCIEeHANPYIOIINEe areHThl
(Hampumep, COPOUT, METHIIIEJUIIOJIO3Y, aIbITMHAT HATPUS, JKEJIaTHH,

T'UAPOKCUI TUIILEIITION03Y, KapOOKCUMETIIILENIII0N03Y, Teb cTeapaTa aJlOMUHUS U T.
I.); HEBOJIHbIE pa30aBUTENH, HAIpUMeEpP, Macio (HaIpuMep, MUHAAIbHOE MAacio UJIU
($pakOHUPOBAHHOE KOKOCOBOE MAaCJIO), MPONUJIEHIJINKOJb, STUJIOBBIH CIIUPT, UIIU
BOAY; KOHCEPBAHTHI (HAIIpUMep, METUJI- UJIU MPONUI-I-TUAPOKCUOEH30aT UIIH
COpOMHOBYIO KHCJIOTY); CMAaUYMBAIOIINE aAT€HThI, TAKHE KAaK JICLIUTHH, U NIPH
HEOOXOAMMOCTH apOMATH3AaTOPbl M OKPAIIHBAIOLINE areHTHI.

Komnosunum, npeniaraemMmbie B HACTOSIIIEM H300PETEHNUU, MOKHO MPUTOTOBUTD B
BHUJI€ CYNIIO3UTOPHUEB IJIsl PEKTAJIbHOrO BBeAeHUs. B ciyuae npumeHeHus amus
NapeHTepaIbHOTO BBEIEHHUs], BKJIKOYas BHYTPUBEHHOE, BHYTPUMBIIIEUHOE,
BHYTPHOPIOMINHHOE, HAa3aJbHOE MJIM TOAKOKHOE BBEJEHHE, CPEICTBA, MpeaiaracMble
B HACTOSIEM U300pETEHNH, MOXKHO MPUTOTOBUTH B BUJI€ CTEPUIIbHBIX BOIHBIX
PacTBOPOB HMJIM CYCTIeH3UH, 3a0ydepeHHbIX 10 00ecnedeHUusl COOTBETCTBYIOIIETO
3HaueHUs pH U U30TOHUYHOCTH, UJIU B BUJE NapEHTEPaAJbHO NPUEMIEMBIX Macel.
IMonxoasimue BOgHbBIE pa30aBUTENN BKIOYAOT pacTBOp PuHrepa m n30ToHNYECKHi
pacTBop xJyiopuaa HaTtpus. Takue GOpMbI MOTYT NPEACTABISATh COOON pa3oBhIe

I03UPOBaHHBIE POPMBI, TAKHE KaK aMITyJIbl HJIM OAHOPA30BbI€ YCTPONHCTBA IS
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UHBEKLHH, COaepIKalue MHOKECTBO 103 (OPMBI, TAKHE KaK (JIAKOHBI, U3 KOTOPBIX
MOYHO OTOOpPaTh COOTBETCTBYIOIIYIO 103y, WJIM TBEPAYIO (OpMY MU NMpeaBAPUTETBHO
HpHFOTOBHeHHblﬁ KOHIOEHTpAT, KOTOprfI MOJKHO UCITOJBb30BAaTh AJIS MOJTYHUYCHUS
npernapara i UHbeKIUH. UnmocTpaTuBHbIE O3B! ISl BIMBAHUS HAXOIATCS B
auana3oHe npuMepHo oT 1 1o 1000 MKI/KI/MHH CpencTBa, CMEIIAHHOTO C
(apManeBTUYECKUM HOCHTEJIEM, IIPU BBEICHUU B TEUCHUE MPOMEXKYTKA BPEMEHH,
Haxoasamerocsa B Juana3oHe OT HECKOJBbKUX MUHYT 4O HECCKOJIbBKUX L[Heﬁ.

B Cliyda€ Ha3aJIbHO BBCACHUSA, BBEACHHUA NNYTEM MHIaJAUHUU WU IEPOPATIBHOTO
BBCACHUA Q)apMaueBTquCKHe KOMITIO3ULMHU, TPEATIATa€MbIE B HACTOAIEM
N300pEeTEeHNUH, MOXKHO BBOAUTH C HCIIOJIb30BAHUEM, HAIIPUMED, MPEACTABIISIOIIETO
co0oii cripeil mpemnapara, Tak»Ke COAEPIKAINEro MOIX OMSIIUN HOCUTENb.

B cnydae MeCTHOro BBEEHUS COEUHEHUS, IpeAjiaraeMble B HACTOSIIEM
I/1306peTeHI/II/I, NpEANOUYTUTEIIBHO T'OTOBUTb B BUAEC KPEMOB UJIN MaSGI\/'I, HJIN B
AHaJIOI'NYHBIX p336aBI/ITeJ'I$IX, nmoaxoadamux ajgs MECTHOI'O BBECJCHUs. B ciiy4daec
MCCTHOI'O BBEACHUA COCAUHCHUA, TPCAJIara€MbI€ B HACTOALIEM I/1306peTeHI/II/I, MOZKHO
cMeImaTth ¢ papMareBTUIECKUM HOCUTENEM MPHU KOHIIEHTPAIMU, PABHOW OT MPUMEPHO
0,1 no mpumepuro 10% nexkapcTBEHHOTO CpencTBa B pa3dasurene. B npyrom pexunme
BBCACHUA CPEACTB, MPEASIara€MbIX B HACTOALIEM I/1306peTeHI/II/I, MOJKHO HUCIIOJIB30BAaTb
npernapar npeacTaBIA Ui coOOO0H NIacThIpb AN 0OecredeHnus YpeCKOKHOMI
JTOCTaBKH.

IIpu ncnonb30BaHUM B HACTOSINEM U300pETEHHH TEPMUHBI "JI€YNUTh" NN
"nedyeHue" BKIIOYAIOT U "mpenynpeauTeabHoe”, u "u3neynBarinee"” jgedeHue.
"IlpenynpenurenbHoe" iedeHHEe O3HAYAET O0eCreYeHne 3aeP KK Pa3BUTHS
3a00eBaHus, CHMITOMA 3a00JIeBaHHSI HJIH MAaTOJOTHYECKOTO COCTOSIHUS, TTONABIIEHUS
CUMIITOMOB, KOTOPbIC MOT'YT BOBHUKHYTDH, UJIM YMEHBIICHUA PUCKA PAa3BUTUA UIIH
NOBTOPHOIO BO3HMKHOBEHHS 3a00JeBaHus mik cumnroMa. "M3aneunBaroniee"” neueHne
BKJIFOYA€T YMCHbBIICHUEC TAXKCCTHU UJIU MOAABJICHUEC YXYAUICHUSA CYIIECTBYOILIETO
3a00eBaHUs, CHMIITOMA UJIU MaTOJIOTHYECKOTO COCTOSIHUS. Takum oOpa3om, JedeHne
BKJIFOYACT YIYUIICHUEC WU NPCAYIPCIKACHUEC YXYAICHNUA CYIIECTBYHOIUX CUMIITOMOB
336OHeBaHI/IH, NpeaynpexKaACHUEC BOSHUKHOBCHUS JOMOJHUTEJIbHBIX CUMIITOMOB,
YJIYHIEHUE WU NPEAYTPCIKACHUC OCHOBHbBIX MPUYIUH CUMIITOMOB, MOAABJIICHUC
HapyIlIeHUs UK 3a00JI€BaHUsI, HAIPUMeEpP, OCTAHOBKY Pa3BUTHUs HAPYLIEHUS UIIH

3aboneBaHus, obieryeHue NpoTeKaHus HapyLIeHUs uiu 3aboneBanus, obecreueHue
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perpeccuu HapylieHus uiu 3aboneBanus, o0JieryeHue NaToJIOrHYeCKOr0 COCTOSHHUS,
BBI3BAHHOT'O HapyIlleHHUEM UJIK 3a00eBaHUEM, U OCTAHOBKHU Pa3BUTHUSI CUMIITOMOB
HapyLIeHUs UK 3a00JIeBaHMUS.

Tepmun "cyObekT" 03Ha4aeT SABIAIOLUIETOCS MJIECKOTUTAIOIINM MalUeHTA,
HY’KJAIOIIEerocs B TAKOM JIEYEHUH, TAKOTO KaK YeJOBEK.

Tunuunble HelipoaereHepaTUBHbIE 3a00JI€BaAHMSI, KOTOPbIE XaPAKTEPUIYIOTCS
arperaiueii 0eKOB, BKJIIOUaOT 00Jie3Hb Anblreiimepa, 0one3np [lapkuHCOHA, JTOOHO-
BHCOYHOE ciaboymue, cinaboymue ¢ Tenbiiamu Jlesu (6one3upb Tenen Jlepu), 60e3Hb
IMapkuHcoHa co ciaboymMueM, MyJIbTUCHCTEMHYIO aTpoduto, OOKOBOI
amMuoTpodudeckuii ckiepo3 u 6one3Hb [ eHTUHITOHA, a TaK)Ke pakoBbie 3a00JieBaHuUs
U BOCTIAJUTENbHbIE 3a00JeBaHus, Takue Kak 0one3Hbp KpoHa.

B onHOM BapuaHTe OCYLIECTBJICHHS COEUHEHHs U (apMalleBTUYECKUe
KOMITO3HLMH, peajaraeMble B HACTOsILIEM HU300peTeHNH, CelHaJbHO HAMPaBJIeHbl HA
arperatol 0-CUHYKJIeHnHa, f-amunouna u/unu tay-6enka. Takum obpa3om, 3Th
coenuHeHus U papMalneBTUUYECKHE KOMITO3UIIMH MOKHO MPUMEHSITh s
MOAYJIHUPOBAHMUS, IPEAYNPEKASHUs], OOpalleH s, 3aMeAJIEHUS] UJIH TTOAABIEHUS
arperamuu o-CHUHYKJIeHHa, f-aMujiona u/uin tay-0e1koB, 1 UX IPUMEHSIOT B
npeasiaraeMbIX B HACTOSILIEM H300peTeHUH cnocodax Je4eHus JereHepaTHBHbIX
HEBPOJOTUYECKUX 3a00JIeBaHUMN, CBS3aHHBIX C arperanueil Uin BbI3BAHHBIX €M,
HampuMep, TaKOM Kak arperauus o.-CUHYKJIEHHa, f-aMIIonaa u/uim tay-0eaKkoB.
IIpeanodTuTeNBHO, €CIIN CIIOCOOBI, IpeaIaraeMple B HACTOSIIEM H300peTeHNH,
HalpaBJieHbl Ha HelipoaereHepaTuBHbIE 3a00JIeBaHus, CBA3aHHbBIE C arperauueii o-
CHUHYKJIEHWHa, B-amMmuionaa u/uiau tay-0enka. B mpeamnoYTuTebHBIX BapHaHTax
OCYIIECTBJIEHUS] CIIOCOOBI JIeueHUs] HanpaBjeHbl Ha Oosie3Hb [lapkuHCcoHa, O0Ne3Hb
AnbureiimMepa, 6one3Hp Tener JIeBu min MyJIbTHCUCTEMHYIO aTpoduio. B npyrux
BapUAHTAaxX OCYIIECTBJIEHHs CIIOCOOBI HAIPABJIEHBI HA PAaK MU MEJIaHOMY.
CoenuHeHNs, KOMIIO3ULMH U CIIOCO0, MpeasaraeMbie B HACTOSILIIEM U300peTeHNH,
TaKke MPUMEHSIOT [JIs1 0CaabeHuss BpeAHOTO BO3ASHCTBUS, JOMOJIHUTEIBHOTO K
arperaiuu O€JIKOB, TAKOr0 Kak ru0eib HEHPOHHBIX KJIETOK.

B HekOTOpPBIX BapuaHTaxX OCYIIECTBIEHUS COETUHEHHS, KOMIIO3UIIMH U CIIOCOOBI,
npeasaraeMbie B HACTOSIIEM U300pEeTEeHUH, TPUMEHSIOT JJIs BO3MEHCTBUS Ha

arperanuio o-cuHykJienHa (SYN). B anbTepHaTUBHBIX BapHaHTaX OCYIIECTBJICHUS
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COEAMHEHUs, KOMIIO3UIIUU U CIIOCOOBI, MpeniaraeMble B HACTOSILIIEM H300pETEHUH,
IPUMEHSIOT 11 BO31eHCTBUA Ha arperanuio Af.

B cnoco0ax monaBneHus, npeasaraeMblx B HACTOSLEM U300peTEeHNH,
"s¢ppexTuBHOE KONMYECTBO" O3HAYAET KOJIUYECTBO, AOCTATOYHOE IJIsl YMEHbIICHUS,
3aMeJlJIeHUsI TPOTPECCUPOBAHUS UJIH OOpaleHus arperainiy 0eJKOB U MEeNTUAOB.
Omnpenenenne KOJINYECTBA arperaToB MOXKHO MPOBECTHU C UCIOJb30BAHUEM
CTaHJAPTHBIX METOJUK aHAJIN3a, TAKUX KaK OMUCaHHbIe HUXKe. Takoe MOAyIupOBaHUE
NPUMEHHNMO B LIEJIOM psifie ClydaeB, BKJIKOUas UCCIeA0BaHus in vitro. B Takux
METOIMKAX KJIETKAMH MPEANOYTUTEIbHO SIBJISIOTCS HEPBHbIE KIETKH.

B cnocofax nedenus, mpeajaraeMelx B HacCTOsAIMEeM U3obpeTeHny, "3 PekTuBHOE
KOJINYECTBO" 03HA4YaeT KOJHUUYECTBO HJIH 103y, OOBIYHO TOCTATOYHYIO JJIS
obecneueHuss HEOOXOIMMOIO TEPANEBTHUYECKU OJArONPUsITHOrO BO3AEHCTBUS Ha
CyOBEKTOB, HYKIAIOMUXCS B TAKOM JedeHHH. DP(PEeKTUBHbIE KOJIUYECTBA MU JO3BI
COEAMHEHUHN, MPeaIaraeéMplx B HACTOSIIIEM H300pETEHUH, MOKHO OTPEAEIUTh MO
CTAHaPTHBIM METOAMKAM, TAKHM KaK MOAEIUPOBAHNE, IOBBILIEHUE JO3bl, HJIH B
KJIMHIYECKUX UCCIIENOBAHUAX, IPHHUMAs BO BHUMaHHE OObIYHbIE (PaKTOPHI,
HaIrpuMep, peKUM U NyTh BBEJCHUS WU JOCTABKY JIEKAPCTBEHHBIX CPENICTB,
(bapMaKOKHHETHYECKHUE XaPAKTEPUCTUKHU CPENICTBA, TAKECTh U NPOTEKaHUEe HH(PEKIUH,
COCTOSIHHE 370POBbsI CYyOBEKTA, MATOJOTHYECKOE COCTOSIHUE U MACCy Tella, U peLIeHHe
Jevauero spada. TunuvHas 103a HAXOAUTCS B AMANA30HE IPUMEPHO OT | MKI 10 2 Mr
AKTHBHOI'O CPEICTBA B IepecyeTe Ha 1 KI Macchl Tesa CyObekTa B CYTKH,
npeano4YTuTebHo npuMmepHo oT 0,05 no 100 mr/kr/cyTku unu npumepHo ot 1 mo 35
mr/kr/cyTku, unu npumepHo ot 0,1 1o 10 Mr/kr/cyTku. B anbTepHaTUBHBIX BapHaHTaX
OCYIIECTBJIEHUS] TUIIUYHASA 1032 HAXOAUTCS B JUala3oHe OT NpuMepHo 1 mr 1o
npuMepHo 1 r B cyTku, unu npumepsno 1-500, 1-250, 1-100, 1-50, 50-500 unu 250-500
Mr B CyTKH. [TOJTHYI0 103y MOKHO BBOJHTD B BHAE OJHOW NO3UPOBAHHON (POPMBI UITH
B BUJ€ Pa3[eJIeHHbIX JO3UPOBAHHBIX (OpM (Hampumep, IBa pa3a B CYyTKH, TPU pas3a B
CYTKH, YETBIPE pa3a B CYTKH).

ITocne Toro, Kaxk y manueHTa HACTYMHJIO OOJIerYeHne MpoTeKaHus 3adoneBanus,
703y MOKHO OTPEryJupoBaTh 10 NOAXOAALEH g NpeAyNpeAUuTeNbHOr0 UIH
NOoAJep KUBAIOIero JeueHus. Tak, HampuMep, 103y HUIJIU 4aCTOTY BBEAEHUS, NN UX
o0e B 3aBUCUMOCTH OT CUMITOMOB MOXHO COKPATHUTh, 10 YPOBHS, IPH KOTOPOM

COXPaHACTCA HCO6XOI{I/IMOG TEPANCBTHYICCKOC NN HpO(l)I/IJ'IaKTI/ILIeCKOe BO3JIeHiCTBUE.
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Paszymeercs, ecii CHMITOMBI YMEHBIIEHBI 0 COOTBETCTBYIOIIETO YPOBHS, TO JIUEHUE
MOXHO npekpaTtuTh. OHAKO NPU pEHUANBE CUMIITOMOB MAallUEHTAM MOXET
noTpedoBaThCA NEPUOIUUECKOE IIUTENbHOE JeueHne. [lanneHTam TakKe MOXKeT
noTpe0OoBaThCS MOCTOSIHHOE AJIUTENbHOE JIeUeHUE.

KomOuHanmu nekapCTBEHHBIX CPEICTB

CoenunHeHus, mpensiaraeMble B HACTOSLIEM H300pETEeHUH, ONTMCAHHBIE B
HACTOsIIIeM H300pETeHUH, MOKHO MPUMEHSATh B KOMOMHALIMY C OJHUM UJIA OOJIbIIUM
KOJINYECTBOM JIOTIOJIHUTEJIbHBIX aKTUBHBIX HHI'PEAUEHTOB B (hapMaLeBTHYECKUX
KOMITO3HMIIUSX WIJIM B CIIOCO0aX, MpeaHa3HAYCHHBIX IS JeYEHUs
HEeNpOJereHepaTUuBHbIX HapylWeHui. Jlpyrue 1ONOJHUTEIbHbIE AKTUBHbIE
UHTPEIUEHTDI, MPEIHA3HAYEHHbBIC ISl IPUMEHEHUS JJIs JICYEHUs paKa, BKIOYAOT
ApyTHe CPenCcTBa ISl JEYEHHs paKka MM CPENCTBA, KOTOPbIe OCIabNIsoT mMoOOUHbIe
3¢ peKThI, BEI3BAHHBIE XUMUOTEPATIEBTHYECKUMH CPECTBAMHU IJIS JICUSHUS PaKa.
Takue komOuHALIMU MOTYT o0ecriednBaTh MOBbIIeHHE 3P HEeKTUBHOCTH, OcIabiieHue
APYTUX CUMITOMOB 3a0oneBaHusi, ocinabieHne OQHOTO I OO0NbIIero KOJIUIeCTBa
no00YHBIX 3¢ (PEKTOB HIIM YMEHbIIEHHE HEOOXOAUMON O3Bl COeTUHEHUS,
IpeaIaraeMoro B HacTosIIeM n300peTeHun. JloOTONTHUTENbHbIE AKTUBHbIE
UHTPEIUEHThl MOKHO BBOJUTH BKIIOUEHHBIMU B OTAEIbHYIO (papManeBTHIECKYIO
KOMIIO3UIIMIO, HE COIEPIKAINYI0 COeAUHEHHE, IPEeAIaraéMoe B HaCTOAIEM
N300pEeTEeHNH, WIIH UX MOKHO BKJIIOUHTH B OJHY (papMaleBTUYECKYI KOMIO3HIHIO C
COeMHEHHEM, TPeailaraeMbIM B HACTOAIEM H300peTeHun. JJonoTHUTeIbHbIE
AKTUBHBIE HHTPEUEHTHI MOKHO BBOJUTH OJHOBPEMEHHO C BBEICHUEM COEIUHEHUS,
npeaIaraeMoro B HaCTOSIIEeM U300pEeTEeHUH, 10 UJIU MOCJE €ro BBEICHUSI.

BxiiroueHHBIE B KOMOMHAIIUIO CPENCTBA BKIKOYAIOT JOTOJTHUTEIbHbIE aKTUBHbIE
UHTPEIUEHTBI, SIBJISIIOIINECS TAKUMH, JJISI KOTOPBIX U3BECTHO MJIM OOHAPYIKEHO, YTO
OHU ABJIAIOTCS 3P EKTUBHBIMU IJIs JICUSHUs] HEHPOJereHEPATUBHBIX HAPYIIEHUMH,
BKJIFOYAsl TAKHE, KOTOPBIE SIBISIOTCS aKTUBHBIMH IO OTHOLIEHHIO K JPYTrOf MUIIEHH,
CBsI3aHHOU ¢ 3a0o0yieBaHUEM, TaKuE KaK, HO HE OrPaHUYHMBASICh TOJBKO UMH, a)
COEAMHEHUs, KOTOPbIE HAllPaBJIEHbl HA HEMPABUIbHYIO VKIAAKy OeNKOB (Takue Kak
JeKapCTBEHHBIE CPEACTBA, KOTOPbIE YMEHBIIAIOT MPOAYLIUPOBAHNE TAKIX OEJIKOB,
KOTOpPbIE YBEIUYUBAIOT UX KJIUPEHC HJIM KOTOPBIE U3MEHSIOT UX arperaluuio u/uiu
pacmpocTpaHeHue); b) coequHEeHus, KOTOpbIe 00eCTIeYNBAIOT J€UeHUE CUMIITOMOB

TaKUX HapylleHui (Harmpumep, CPencTBa IJiA NOTAaMHUHO3aMECTUTEILHON Teparun ), u
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C) JeKapCTBEHHBIE CPECTBA, KOTOPbIE NEHCTBYIOT, KAK HEHPOIPOTEKTOPHI 11O
B3aMMOJIOTIONHSIOIUM MeXaHU3MaM AeHCTBUs (HalpuMep, Takue, 1eHCTBUE KOTOPBIX
HaIlpaBJIEHO Ha ayTo(arui, Takue, KOTOpbIe ABJISIOTCA AHTUOKCUIAHTAMH, U TaKHe,
KOTOpbIE NEHCTBYIOT IO IPYTrUM MEXaHM3MaM, TaKue KaK aHTarOHHUCTHI aleHO3MHA
A2A).

Tax, HanpuMep, KOMIIO3ULUK U IIpenapaThl, IpeaiaraeMble B HAaCTOSIIEM
U300peTeHUH, a TAKKE CIIOCOOBI JJEYEHHSI MOTYT JOMOJHUTEIbHO BKJIKOYATh APYyTHE
JeKapCTBEHHbIE CPEACTBA U (papMaleBTHYECKUE IpenapaTel, HAIpUMep, APyTrHe
AKTUBHBIE CPECTBA, MPUMEHUMBbIE JJIS JICYEHUs MJIM NAJJIUATHBHOTO JICUCHUS
JIereHepaTUBHOTO HEBPOJIOTHYECKOro 3a00JIeBaHUs, CBSI3AHHOTO C arperanueil 0eakos
WJIU BBI3BAHHOTO €M, HAapUMep, arperanneil CHHyKJIenHa, OeTa-aMuaonaa u/uiu tay-
Oenka, Hanmpumep, 6one3nu [TapkuHcona, 6one3nu Anbireiimepa (bA), Gone3Hu Tenery
Jleu (BTJI) u mynapTucucremuoii arpopun (MCA), Uiau pOACTBEHHBIX CHMIITOMOB
WJIU MATOJIOTUYECKHUX COCTOsSIHUH. Tak, Hanpumep, papMaLeBTUUECKNE KOMITO3ULIUH,
npeaaraeMble B HACTOSAIIEM H300pETeHHH, MOTYT JOMOJHHUTEIbHO COAEPIKATh OHO
WIu OoJbIIee KOJUYECTBO TAKUX aKTHBHBIX CPEACTB M CIIOCOOBI JIEUEHUSI MOTYT
TOTIOJTHUTENIBHO BKJIIOUATh BBEIEHHUE OJHOTO MJIM OOJBIIEro KOJUUECTBAa TAKUX
AKTUBHBIX CPEACTB B 3p(PEeKTUBHOM KOJHMYECTBE. B HEKOTOPBIX BapuaHTax
OCYILECTBJIEHUS AOTOJHUTEIbHBIMU aKTUBHBIMH CPECTBAMH MOTYT SIBJISITbCS
aHTUOMOTUKY (HanmpuMep, aHTHOAKTepHUAIbHbIE NN OAKTEPUOCTATUYECKUE MEeNTHABI
win Oenku), HanpuMep, Takue, KOTOpbIe SIBIAIOTCA 3(P¢PEeKTUBHBIMH IO OTHOLIEHUIO K
IPaMIOJIOKUTEIbHBIM WU TPAMOTPHLATEIbHBIM OaKTEPHSIM, )KUAKOCTH, HIUTOKHHBI,
UMMYHOPETYJSTOPHBIE CPEACTBA, TPOTUBOBOCMIANUTENbHBIC CPEICTBA,
TOTIOJTHUTEJIbHbIE AKTUBUPYIOLIHE CPECTBA, TAKUE KaK MEeNTUIbI HIJIH OeNKH,
coaepKalue KOJIareHnoao0Hbe TOMEeHbI Wi (UOPHHOTEHITOOO0HbIE TOMEHBI
(Hanpumep, GUKONIHH), YIIIEBOA-CBA3bIBAIOIINE JOMEHBI U T. M., © UX KOMOWHAIIUN.
JIOTIOTHUTEIbHBIE aKTUBHBIE CPEICTBA BKJIIOYAIOT TAKUE, KOTOPbIE MPUMEHUMBI B
TaKUX KOMIIO3ULHAX U CIOCOo0ax, BKJIIOYAs JIEKAPCTBEHHBIE CPEACTBA HA OCHOBE
nonaMuHa, HTHruouTopsl nupokarexud-O-mermnrpanchepasel (COMT), uHrHOUTOPBI
MOHAMHHOKCHIA3bl, CPECTBA, YIYUMIAIINE TO3HABATEIbHYIO CIOCOOHOCTD (Takue
KaK MHIUOUTOPBI ALl TUIIXOJIMHA CTEPAa3bl UM MEMAHTHH ), AaHTATOHHUCTHI
aZ€eHO3MHOBOTO penenTtopa 2A, UHrHOUTOPBI OeTa-cekpeTa3bl © HHTHOUTOPBI TraMMa-

CEKpETa3hbl. B NpEANOUTUTECIIBHBIX BaApHUaHTAaX OCYLICCTBJIICHUA 11O MEHbIIEeH MEpPE OAHO
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COeMHEHHUE, IpeaaraeéMoe B HaCTOSIeM U300pETEHUH, MOKHO OOBEIMHUTD B
dapmareBTHUECKONW KOMIIO3ULIMHU UJIU B CIOCO0E JI€YEHHs C OJHUM HMJIH OOJIBIINM
KOJINYECTBOM JIEKAPCTBEHHBIX CPENCTB, BBIOPAHHBIX U3 I'PYIIbI, BKIIOYAOMEH:
TakpuH (KOTHEKC), JOHENe3W (apuLenT), pUBAaCTUTMUH (9KCEJIOH), raJaHTaMUH
(pemuHMI), GU30CTUTMUH, HeOCTUTMUH, nkone3mn (CP-118954, 5,7-nuruapo-3-(2-(1-
(2-propbenszun)-4-nunepuauaui)>3tui)-6H-nuppono(3,2,f)-1,2-6eH3uzokcazon-6-
oumajear), ER-127528 (4-[(5,6-numeTokcu-2-¢prop-1-unganon)-2-wmi|merun-1-(3-
bropbenzun)nunepunguHruapoxaopun), sanane3un (TAK-147; 3-[1-
(permnmermn)nmunepunun-4-mi|-1-(2,3,4,5-rerparuapo-1H-1-6en3azenun-8-ui)-1-
nponaHdymapar), merpudonar (T-588; (-)-R-a-[[2-

(mumermnaMuHO)3TOKCH |[MeTHI|OeH30[b]Tnoden-5-metanonruapoxmnopun), FK-960
(N-(4-anetun-1-nunepazunun)-n-propdenzamunrunpar), TCH-346 (N-meTun-N-2-
nuponuamIanOeH3[b,flokcennu-10-meranamun), SDZ-220-581 ((S)-ansdpa-amuno-5-
(bochonomerun)-[1,1’-6udennn]-3-nponuoHOBAsT KUCIOTA), MEMAHTHH
(mamennma/skcuba), 1,3,3,5,5-neHTaMeTHIINHUKIOTeKCaH-1-aMuH (HepaMeKcaH),
tapeHpaypbun (aypuszan), rpamunpocart (anpuremen), kKianoxunoni, PBT-2
(mpousBogHoe 8-runpokcuxuronuHa), 1-(2-(2-saprun)stun)-4-(3-
tpudpTopmermndennn)-1,2,3,6-reTparuipoONUPUANH, TYIEP3UH A, MO3aTUPEIHH,
JEHNPOIU] WM €ro MPOU3BOJHbIE, HCIIPOHUKIIUH, (3-aMUHONpONuI)(H-
Oyrun)pochunonyro kucnory (SGS-742), N-metun-5-(3-(5-
U30MPONOKCUITHPUANHII))-4-TIEeHTeH-2-aMUH (MCIPOHUKINH), 1-nexanamuHui, N-(2-
rUAPOKCH-3-Cynbgonponui)-N-MeTuna-N-OKTUiI-, BHyTPEHHs coib (zt-1),
CaJIMLMJIAThI, aCTIUPUH, AMOKCHUIIPUH, OEHOPUJIAT, CAJTULIIJIAT XOJIUHA U MarHus,
audayHu3an, panciaMuH, METUICATUIUIIAT, CATUIMIAT MATHUS, CATUIMIICATHIAIIAT,
nukiaodeHak, auekiopeHak, aieMeTalnud, OpoMdpeHak, 3TOA0IaK, HHIOMETAIUH,
HaOyMeTOH, CYJMHIAK, TONMeTuH, uoynpoden, kapnpoden, Geudyden, denonpoden,
bnypounpoden, keronpodeH, KeTOPOoakK, JOKconpodeH, HaNPOKCeH, THANPOPEHOBYIO
KHCJIOTY, cCynpodeH, Me(eHaAMUHOBYIO KUCIOTY, MEKIO(PEHAMUHOBYIO KHCIIOTY,
benundyTas3oH, a3anpomna3oH, METaMu30Ji, okcupeHOyTa30H, CyIbQUHTPA3OH,
NUPOKCUKAM, JIOPHOKCHUKAM, MEJIOKCHKAM, TEHOKCHUKAaM, LIeJIEKOKCHUO, STOPUKOKCHUO,
JYMUPAKOKCUO, mapekokcud, podexokcud, Baagekokcud, HUMECYTU, apuiiaiIkaHOBBIE
KHCJIOTBI, 2-apUJINpPONHUOHOBBIE KHCIOTHI (IpodeHsr), N-apuIaHTPaHUIOBbIE KUCIOTHI

(beHaMUHOBBIC KHCJIOTHI), TPOU3BOIHBIE MUPA3OJUINH, OKCUKAMBI, HHTHOUTOPBI
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COX-2, cynp(poHAHMIUABI, HE3AMEHHUMBIE KUPHbIE KUCIOTH U MUHO3aK (2-(4-(4-
MeTUJ-0-PpeHUINUPUIA3UH-3 -1 )TUuTepa3uH- 1 -
WI)IUPUMHUANHIUTHAPOXIOPUATUAPAT), U UX KOMOUHAIIUN.

Bo3MOXHBIE BKJIIOUEHHbIE B KOMOMHALMIO CPEACTBA, IPEeAHA3HAYECHHBIE IS
Je4YeHUsl paka, MOTYT BKJIIOYATh, HAIIPUMEDP, HHTUOUTOPBI MPOTEHUH- U JIUMTUIKHHA3BI
(manpumep, PI3K, B-raf, BCR/ABL), areuTbl, yCcuIuBaKIue AeHCTBUE JyUYeBOM
TEeparuu, areHThl, CBA3BIBAIOLINECS C MUKPOTpyOOUukaMu (Hampumep, TakCoJ,
BUHOJIACTUH), UHTHOUTOPBI KJIETOYHOr0 MeTabonu3ma, uurepkaistoper JJHK
(me3okcupuOOHYKIEUHOBASI KMCIOTA), HHTHOUTOPBI TOMOU30MEpasbl (Hampumep,
DOKCOPYOULMH) U areHTsl, ankunupyromue JTHK.

Hccnenosanus

CoenuHeHHs, OMUCAHHBIE B HACTOSAIEM H300PETEHNH, MOKHO HCITOJIb30BATh B
UCCIIeIOBAHUSIX, BKIIIOYAsl HCCIEOBAHUS, MPOBOAUMBIE B 3KCIIEPUMEHTAIbHBIX
CUCTEMax in Vilro, in vivo, Wi ex vivo. JKCIIepUMEHTaJbHble CUCTEMbI MOTYT
BKJIFOYATh, HO HE OIPAHUYUBAIOTCS TOJBKO UMHU, 00pa3Lbl KIETOK, 00pa3Ibl TKaHEH,
KOMIIOHEHTBI KJIETOK UJIM CMECU KOMIIOHEHTOB KJIETOK, LI€JIble OPTraHbl MJIM UX YaCTH,
WM opraHu3Mbl. McciaenoBaHus BKIOYAKOT, HO HE OTPAHMYHMBAIOTCS TOJBKO UMH,
UCIIOJIb30BAHNE COEMHEHUN B KaUECTBE PEAreHTOB AJIS aHalu3a, U3ydYeHHe
OMOXMMHUYECKHUX NMyTeH UJIU OINpenesieHne BO3AeHCTBUN NIPYyrux areHToB Ha
SKCIEPUMEHTAIBHYIO CUCTEMY B MPUCYTCTBUU WU MPHU OTCYTCTBUM OJHOTO MIIH
OonpLIEro KOJTMYECTBA COEAMHEHUH, ONMMUCAHHBIX B HACTOAIEM H300peTeHUN.

CoenuHeHus, OMUCAHHBIC B HACTOSIIEM U300pETEHHH, TAKKE MOKHO
UCIIOJb30BAaTh B OMOXUMHYECKUX UCCIETOBAHUAX. B HEKOTOPBIX BapHaHTax
OCYILECTBJICHUs COEJUHEHNE, OMTMCAHHOE B HACTOSILIEM U300PETEHUH, MOXKHO
WHKYOHMPOBATH ¢ 0OPaA3LOM TKAHU MJIM KJIETOK CyObeKTa AJIsl OMpeaesieH Usi BO3MOMXKHOU
peakuu cyObeKTa Ha BBEACHHE COCIMHEHHUs FIIU JJISl ONPENeNIeHUs TOTO, KaKoe H3
COEIMHEHUH, OMMMCAHHBIX B HACTOAIEM U300peTeHNH, 00eCIeYnBaeT ONTHMAIbHOE
BO3JI€MCTBHE Ha KOHKPETHOTO CyObeKTa Uiu rpynmny cyobektoB. OqHO Takoe
UcClIeOBaHME BKIIFOUAET (a) mojydeHune o0pasma KJIeTOK WiIu o0pasma TKaHu
cyObeKTa, y KOTOPOTrO MOKHO MCCIIEIOBATh MOAYJIHPOBAHHE OAHOT'O MU OOJbIIETO
KoJnmdecTBa Ouomapkepos; (b) BBeneHUe OOHOTO HIJIH OOJIBIIEr0 KOJHUYECTBA
COEIMHEHUHN, OMMMCAHHBIX B HACTOSAIEM H300peTeHnH, B 00pas3eln KJIeTOK HIN 00pa3en

TKaHMU, U (C) OmpeaeeHne CTENeHH MOAYJIUPOBAHHS OJHOTO UJIM OOJNbIIETO
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KOJINYeCTBa OMOMapKEPOB MOCJIe BBEASHHSI COSJUHEHUSI TyTeM COTIOCTaBJICHUS C
cocrosiHneM Omomapkepa 10 BBeneHus coenunenus. MccienoBanue HeoOs3aTeIbHO
BKJIFOYAET MPOBOAUMYIO MOCJE CTaauu (C) JOMOJHUTENbHYI0 cTaauio (d) BeiOoOp
COEIUHEHUs, TPeAHA3HAYEHHOTO JJIsl MPUMEHEHUs AJIs JIeueHus 3a00eBaHUs UITH
MaTOJOTUYECKOTO COCTOSIHUS, CBSI3aHHOIO € arperaiueil 0eJ1KoB, MPOBOIUMBII Ha
OCHOBAaHHUHU CTEMEHU MOIYJIUPOBAHUS, ONIpeaeeHHON Ha cTaguu (C).

XUMHYECKUN CUHTE3

Tunu4yHble XUMHYECKHUE COSIUHEHUS, TPUMEHUMBbIE B CTIOCO0AX, MpeaiaraeMbix
B HacTosieM u3o0peTeHnu, OYAyT ONMKUCAHBI CO CCHUTKOM Ha MPUBEJACHHBIE HUXE
WJITIOCTPATUBHBIE CXEMbI CUHTE3a, OMUCHIBAIHE O0INE METOIUKH UX TOJYYEHHUS, U
MOCJIeAYIO e KOHKPEeTHbIe MpuMephl. [l crienuaancToB B JaHHOW 00JIaCTH TEXHUKU
JIOJKHO OBITH OUEBUIHO, YTO JUISI MOJYUESHHS PA3IMYHBIX COSTUHEHUH, MpeaiaraeMbIX
B HACTOSIeM U300pEeTeHNH, MOXKHO MOAXOAAIUM 00pa3oM BbIOpATh UCXOIHBIE
BEIIECTBA, YTOOBI KOHEYHbIE HEOOXOTUMbIE 3aMECTUTEIN COAEPIKANKICH B X0
OCYIIECTBJICHUS] CXEMBbI PEaKLHH, B 3ABUCUMOCTH OT CHTYallMU ¢ BBEJASHHEM UJu Oe3
BBEJICHUS 3AIIUTHON TPYMIIbI, H MOJYYUTh HCKOMBIA MPOAYKT. AJTbTEPHATUBHO, MOXET
0Ka3aThCs HEOOXOIUMBIM WU JKEeJATEIbHBIM BMECTO KOHEYHOI'0 HEOOXOAUMOTO
3aMECTHUTEJIs] HCTIOJb30BaATh MOAXOASIIYIO IPYINY, KOTOPast MOKET COAepKaTbCs B
XOJl€ OCYIIECTBIIEHUS] CXEMbI PEaKIUH, U B 3aBUCUMOCTH OT CUTYaI[UH 3aMEeHEHa
HeoOXoauMbIM 3aMecTuTeeM. KpoMe TOTo, Ui crienuaiucTa B JaHHOW 00NacTu
TEXHHUKH AOJKHO OBITh OYEBHUAHO, YTO MPEBPALIECHHUS, MPEACTABICHHbIC HA
MPUBEIEHHBIX HUKE CXeMaX, MOXKHO MPOBOAUTH B JIOOOH MOCIEq0BATEIBHOCTH,
KOTOpasi COBMeCTHMA ¢ (YHKIIMOHATBHOCTBI) KOHKPETHBIX OOKOBBIX rpymi. Kaxmayro
U3 peaxiuii, MPeaCcTaBJIeHHbIX Ha OOIIUX CXeMaX, MPeANOUYTHTEbHO MPOBOIST MPH
TeMIepatype, paBHoi npuMmepHo ot 0°C 1o TeMmneparypbl KUMEHUS UCTIOIb3YIOIIEroCs
OpraHUYeCcKoro pacteoputes. Eciu He yka3aHO WHOE, TO MepEeMEHHbIE SBJISIOTCS
TaKUMH, Kak onpeneneHo Boime s gopmynsl (I). U3oTonHO-MeueHbIe COeqUHEHUS,
OTNHCAHHBIE B HACTOSIIEM U300PETEHHH, MMOJYYAIOT B COOTBETCTBUHU C ONMUCAHHBIMU
HUKE METOIUKAMU C UCTIOIb30BAHUEM MOIXOMSIIUM 00Pa30M MEYEHBIX HCXOIHBIX
BellecTB. Takue MaTepua bl OOBIYHO MOKHO MPUOOPECTH Y MOCTABIIUKOB U30TOMHO-

MCUYECHBIX XUMHUYCCKUX PCATCHTOB.
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Cxema A
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Hexoropbie coennnenns: popmynsl (I) mony4aroT Tak, Kak MOKa3aHO Ha cxeme A.
3aMelieHHble aMUHONIPOU3BOAHBIE Al UMEIOTCS B MPOJake UJIM UX MOJYYaroT IO
U3BECTHBIM METOJIMKAM, HAPUMeEp, M0 MeToaukaMm, onucaHHbiM B WO 2015/116663 .
Coenunenus Al BBOJAT B peakLUIO COYETAHUS C AKTUBUPOBAHHBIMU aI[UJIbHBIMH
coenuHeHUsAMHU A2, B KOTOpbIX X obo3Hauaet, Hanpumep, -OH unu —Cl, u Y
0003HavaeT OTWEIUIAIOIMYOCS TPYIINY, HAPUMEp, rajioreH, HanpuMmep, Br, npu
CTaHJIAPTHBIX YCJIOBHUSIX 0OPa30BaHUs aMH/JA U MOJYHYAIOT COeNHMHEHHS A3.
Coenunennst A3 MOKHO PEBPAaTUTDh B mpou3BoaHbie Gopmyisl (1) npu yenosusx,
M3BECTHBIX CIIENHAINCTaM B JAHHOW 00JIaCTH TEXHUKHU, HAIIPUMED, TIPU YCIOBUSX,
onucaHHblx B WO2015116663. YcnoBus npoBeneHUs peaKklUH, TUIIUYHbIE JJIsI TAKUX
NpeBpaIleHn, BKIOYAIOT HarpeBaHNEe COeNNHEeHN A3, B KOTOpPBIX Y 0OO3HadaeT
OTLIEIJISIIOIYIOCS TPYIINY, TAKYIO KakK rajoreH, Hanpumep, Br, ¢ coenunenusimu A4
IIPU MOBBILIEHHON TEMIIEpaType, HaIpuUMep, Ipu 80-120°C, u IIPU MOBBILIEHHOM
JaBJIE€HUU B TEPMETUYHOM COCYJl€, B MOAXOASIEM pacTBOPUTEINE, HaIpuMep,
alleTOHUTpUJIE, B IPUCYTCTBUU OCHOBaHUsA, Hanpumep, K,COs3, B TeueHune
MOAXOASIIEr0 MPOMEXKYTKA BPEMEHHU, HalIlpUMep, B TeueHue 12-24 4.

Cxema B

1) R2COCl
R2 2
== 2) BocCTaHOBUTENLHOE N
\ Y aMuHMpoBaHue \ Y ) NH»>
HN I HN R?
B1 A1

Kak moka3ano Ha cxeme B, coenunenus: Al, B kotropeix B obo3HauaeT
3aMEUICHHbIN UHI0J, MOKHO MOJYYHUTh U3 METHWIMHA0JO0B B1 nyTtem auunuposanus u
MOCJIEAYIOLEr0 BOCCTAHOBUTEIBHOTO AMUHUPOBAHUS. DTU METOIUKHU TAKKE

1
NPUMCHUMBI AJIsd MOJIYUYCHUA NMPOU3BOAHBIX, B KOTOPBIX KOJbLO R ornugaercs ot

HHOO0JIAa.
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Cxema C
RZVNOZ
c2 NO, BOCCTaHOBMeEHMWe NH
- B 2
C1 C3 A1

Kak nmokazano Ha cxeme C, mpoMexyTouHble NPOAYKThl Al Takke MOXKHO
MOJYYHUTh [0 peakuuu AHpU s BBeAEHHs rereporukiandeckoro anpaeruna Cl c
noaxoasamuM HuTpoankaHoMm C2. BoccraHoBneHNe NIBOWHON CBSI3M U HUTPOTPYIIL,

conepskamuxcs B C3 (mpoBoauMoe B OJHY WJIM ABE CTAJAUU), JaeT aMUHbI Al.

Cxema D
o
A Mger (R1)m (R1)m\ N
Rm— | - . <p - . <M
~ NOZ ~ H ~ m
D1 D2 D3

Kak nokazano Ha cxeMme D, 3ameleHHble IPOMEXKYTOUYHBIE POAYKTBI, B KOTOPBIX
B ob6o3nauaer unpoin, T. €. D1, Takke MOKHO MOJNYUHTh 1O peaknuu bapronu nmyrtem
LUKJIN3alUU Tpou3BoAHOro HUTpodenuna D1 ¢ ucnonpzoBanuem
BUHMJIMATHUHOpOMHUTIA C TIOJyYeHUEM 3aMeIeHHbIX HH0J10B D2. BBenenue
KapOabaeruHOTO 3aMECTHTENSI B MHAOJ B MOJIOKEHUH 3 MOKHO MPOBECTH,
Hampumep, no peakuuu Bunbcmaliepa-Xaaka 1 noayduTh anbaeruasl D3.

Coenunenus A4 UMeOTCS B MPOAaXe UJIU MOXHO MOJYUYUTh TaK, KaK 3TO
omucaHo B npuMepax. Tak, Hampumep, coAepiKallee NOAXOAAIYIO 3aIIUTHYIO TPYIITY
NPOM3BOAHOE MUNEPA3UHA MOXKHO BBECTH B PEAKIUIO C TTOAXOISIIINM 00pa3zom
($yHKIIMOHANTM3NPOBAHHON rpynnoi Ar, HapuMmep, ArBr, rne Ar o6o3navaer
NUPUMUIIUH, B MOAXOASIIEM pacTBOPUTEIE, HAIPUMEP, TONYOJIe, B IPUCYTCTBUU
ocHoBaHus, HanpuMmep, NaOtBu, B IpUCyTCTBUHM COOTBETCTBYIOLIEr0 KaTaanu3aTopa,
nanpumep, Pd(tBusP), npu nossimenHoi TemMmepatype, Hanpumep, npu 80-110°C, B
TE€UEHHUE MOAXOASIIEro NPOMEXKYTKa BPEMEHH, HAIpuMep, B TeueHue 16-24 4.
ITocnenyromee yaajieHue 3allUTHON IPyIINbl ¢ UCMOJb30BAHUEM YCIOBUM, U3BECTHBIX
CIIeNMaUCTaM B JAHHOM OOJIaCTH TEXHUKH, JaeT coequHeHUss A4. ANbTepHATUBHO,
cozeprkallee NOAXOAAINYIO 3aIMTHYIO IPyNNy NPOU3BOJHOE NUIEPA3NHA MOKHO

BBECTH B PEAKLHIO C MOAXOASLUIUM 00pa3oM (pyHKIIMOHAJIN3UPOBAHHON IpynIon Ar,
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Harpumep, Arl, rie Ar o6o3HayaeT copepKaUui TOAXONAIIYIO 3aAIUTHYIO TPYIIY
NUpasoll, B MOAXOAINEM pacTBopuTene, Hanpumep, iPrOH, B nmpucyrcrBun
ocHoBaHus, Hanpumep, K3POy, B npUCyTCTBUU NOAXOAAIIErO KAaTAIN3aTOPA,
Hanpumep, Cul, u moaxoasuero JUraiaa, TAKOro Kak TUJIEHIJINKOJb, MIPU
NOBBIIIEHHON TeMIepaType, Halpumep, npu 100°C, B TeueHHe OAXOAIIETO
MPOMEXKYTKa BPEMEHHU, Hanpumep, B Teuenue 16-24 u. J{ns cieuuaiucToB B JaHHOU
00JIACTH TEXHUKHU JOJKHO OBITh OUYEBUAHO, YTO TAK)KE MOXET OKa3aThCs
HEOOXOAMMBIM BBEAEHUE B MUPA30J 3AIUTHON IPYNIbI U OHH CMOTYT €€ BhIOpaTh
COOTBETCTBYIO UM OOpa3oM. [loaxonsimue 3alUTHBIE TPYIIbI H3BECTHBI
crieruajucTaM B NaHHOU oOnactu TexHuku (Protective Groups in Organic Synthesis,
31 edition, T. W. Greene, P. G. M. Wuts, Wiley-interscience, ISBN 0-471-16019-9) u
OHH BKJIIOYAOT OeH3ua u COM (2-(TpuMeTHICHINI)3TOKCUMeTHN). s
CMEeNHNATUCTOB B JAHHOHW O0JACTH TEXHUKH JOJKHO OBITh OYEBUAHO, YTO HEKOTOPHIE
3alIUTHBIC TPYIIIBI, COAEPIKAIINECS B TUPA30Je, MOXKHO YIAJIUTh OJHOBPEMEHHO C
yAalleHueM 3allUTHON rpymnbl y NunepasuHa, Hanpumep, B ciaydae COM u BOK
(TpeT-OyTOKCHUKApOOHUIT), MyTEM HCTIOIb30BAHMUS CUIIBHONW KUCIIOTHI, UJIH CEIEKTUBHO,
Harpumep, B ciaydae Oensuna u bOK.

IIpumepsnl

Metoauku aHanusa

Macc-cnektpsl (MC) cHUManu ¢ UCTIOJb30BAHNEM HOHU3ALNHU
snekTpopacnsiiennemM (MOP) Ha macc-cnektpomeTpe st XKXMC 2010EV
(Shimadzu), coenunennom ¢ BOXKX (BricOk03(p PeKTUBHBIHN KUIKOCTHOM
xpomartorpad) Modular Prominence (Shimadzu), ¢ ucnonpzoBanuem kosoHku Xbridge
C18, 2,1x30 mm, 2,5 mxm (Waters). UHkekTHpOBau pacTBop obpasua, obianaromui
KOHI[eHTpaluen, paBHoit npumepro 1 mr/mi, odbemom 3 mii. [TonsuskHoi# dazoii B
clydae MeJOYHOH cpensl aBisyiack cMech A) 5 MM ¢opmuat ammonus + 0,1%
aMMuaka B Boae u B) 5% nmonsmxHOH (aszer A + 0,1% amMMuaka B alleTOHUTPHIIE.
Hcnonb30BaBIINIICS TPAaJUEHTHBIN PEKUM SIBJISICS clienyromum: ot 5:95 (B/A) no
95:5 (B/A) 3a 4 muH u Beiaep:xkuBanue npu 95:5 (B/A) B reuenue cnenyromeit 1| MmuH.

Xpomarorpaduio ¢ HOpMaIbHOH (Pa30il MPOBOAMIN C UCTIOTB30BAHNEM KOJIOHOK
¢ cunukarenem (cunukarenb, 100:200 mem) unu KapTpUAXKeH O CUCTEM IS

nposenenus gpusu-xpomarorpaduu, Takux kak Teledyne Isco CombiFlash®.
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Cnektpol IMP cHuManu ¢ ucnojb3oBaHueM crektpomerpa Varian, 400 MI'n,

npu BpeMeHn Hakomuenus (at) =2,0 c, 3agepkke penakcanuu (d1) =20 cu

yuupenun auanu (1b)=0,5 I'n. Xumudeckue CIBUTH MPUBEIEHBl OTHOCUTEIBHO

CUTHAJIOB OCTATOYHBIX MPOTOHOB AelTepupoBanHbX pacteopurenei (AMCO-dg nnu

CDCl3). XuMudeckue CIBUTH MPUBEACHBI B YaCTSIX HA MUJUTHOH (4acCT./MJIH) U

KOHCTaHThI CIIUH-CITUHOBOIrO B3aumoaencTsus (J) npuBenens! B repuax (I'm).

CrnuHOBbBIE MYJIbTUILIETHOCTH YKa3aHbI CIEAYIOIUM 00pa3soM: mupokuii (br), cuHraer

(s), nyb6ner (d), tpunier (t), kBaapymiet (q) u MyabTUILIET (M).

A60peBHATYPbI/MHOTOKPATHO UCTIOJB30BABIINECS PEAreHThI

Ac:

alcTull

AIIH unu MeCN: aueToHUTPUI

Paccoux:
nBu:
tBu:
JAXM:
JAMAII:
IAM®:
JIMCO:

+

2P
5P
HNDP:
Et,O:
EtOAc:
ATY:

HACBILEHHBINA BOAHBIA PACTBOP XJIOPUAA HATPHUS

H-OyTHI

TpeT-OyTHua

IUXJIOPMETaH

4-(QIMMeTUIIAMUHO ) TUPUIANH

N,N-gumerundpopmamun

OUMETHUIICY b OKCHA

MOHU3ALHS JIEKTPOPACTIBIIEHUEM B PEKUME MOJIOKUTEIbHBIX HOHOB
MOHU3ALMS JIEKTPOPACTIBIIEHNEM B PEKUME OTPULIATEIbHBIX HOHOB
MOHHU3ALUS JIEKTPOPACIIbIIEHUEM

IUSTHIIOBBIN 3Qup

STHJIaneTar

1-[6uc(aumernnamuno)metunex|-1H-1,2,3-Tpuasono[4,5-

blnmupununHmii-3-okcunrexcadproppocdar

BOXX:
JUIIDA:
JAMAIL:
q:

KX:
KXMC:

BBICOKO3( PeKTUBHASA KUAKOCTHASI XpoMmaTorpadus
N,N-auu3onponuiasTuiaMuH
4-(QIMMETUIIAMUHO ) TUPUIANH

gac(bl)

KUIKOCTHasi Xpomartorpadus

KUIKOCTHasi XpoMaTorpadus - Macc-CreKTpOMETPHUs

MCTHUIJI
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MeOH: METaHOJ

MC: MacC-CIeKTPOMETPHUs

MUH: MUHYTa (MUHYTBI)

SAMP: AAEPHBIA MArHUTHBINA PE30HAHC
KT: KOMHAaTHas Temneparypa
TBA®: TeTpa-H-OyTHiaMMOoHuHGTOpUI
TOA: TPUSTUIIAMUH

TOK: TpUPTOPYKCYCHAST KHCIIOTA

T ®: TerparugpodypaH

TCX: TOHKOCJIOWHAas XxpomaTtorpadus

HaszpaHusi coennHeHH MOJyuYeHbl HA OCHOBAHUHU NMPUBEIEHHBIX CTPYKTYP C
NOMOIIBI0 TporpaMMHOTro obecnedenus: Biovia Draw 2016, version 16.1.

[IpuBeneHHbIE HUKE IPUMEPBI MPEeAHA3HAUCHBI ISl HITIOCTPALIUY, a He JJIs
OTpPaHUYEHHUs HACTOAIEro n3oodperenus. s crnennanicra B JaHHOI oOnactu
TEXHHUKH JOJDKHO OBITh OYEBHAHO, YTO AJIS MOJYYEHHS IPYTUX COCIUHEHUH (HOPMYIIbI
(I) npuBeneHHBIE HUKE PEAKIIUU M CXEMBbl CHHTE3a MOXKHO U3MEHUTH IyTEeM BbIOOpa
NOAXOIAIINX UCXOAHBIX BEI[ECTB U PEAreHTOB.

ITpumep 1: N-[1-(1H-Uunon-3-unMmeTnn)nesTu]-2-(4-nupuMugun-5S-

S

uianunepasuH-1-mia)Tuazon-S-kapookcamun

N
\N—N N
HY@_U
Qj/\L\\O
N
H

N/ =N
Br Cragua 2 H\‘([S\}-N\ /N—<\:N/>
o

=N
Cragua 1 /I~ \
0 I e ey
N N / N Y N\
Hel N\\)ES‘*B’ H
Nl o}
H

Cranus 1: CunTe3 S-(nmunepasuH-1-min)IUPUMUAUHTUIPOXIOPHAA

K pactBopy 5-6pommupumuauna (1,00 r, 6,30 mmoust) B Toyose (20 mu)

nobasnsnu TpeT-OyTrinnunepasus-1-kapbokcunar (1,17 r, 6,30 mmouns), 3aTem

noGasnsin BuONa (0,81 1, 8,50 mmous1). PeakumoHHYI0 cMeCh POAYBAJIH aprOHOM B
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teyenune 20 mun. Jlobasisinu Pd(t-BusP), (0,32 r, 0,62 MMoOJIsi) U peakUOHHYIO CMECh
npoayBsaiu aproHoM B TedeHue 10 muH. PeakunoHHyro cMmech Harpesanu npu 100°C B
TedeHue 16 4. 3a nporexkanueM peakuuu ciaegunu ¢ nomoupro TCX u XKXMC. ITocne
3aBepIIEeHUs PeaKIUU PEaKIIMOHHYIO CMeCh KOHIIEHTPUPOBAJIHU B BaKyyMe.
ITony4eHHYI0 HEOUUIEHHYI CMECh OUUIIAJIN C MOMOLIBIO KOJOHOUYHON
xpomartorpaduu (nuokcun kpemuus, 100-200 mem, ot 5 1o 25% EtOAc B rexcanax).
IIpoayxkt npu 0°C pacteopsiiu B 4 M pactBope HCl B nuokcane (10 min) u
nepeMelnBaIu NP KOMHATHON TeMnepaTtype B TedeHue 3 4. PeakJHOHHYIO CMeCh
(bunbTpPOBAIN, TPOMBIBAIN XOJOAHBIM TUOKCAHOM (5 MJI), CYIIMJIM B BAKyyMe H
nony4anu S-(nunepasuH-1-un)mupumunuaruapoxyaopun (0,35 r, 61%) B Buae noutu
Oeyioro TBEPAOro BEIIECTBA.
MC (U2P) m/e [M+H] /BY/%: 165,00/1,35/88,5%.

Cranus 2: Cunre3 N-(1-(1H-unnon-3-un)rekcan-2-umn)-2-(4-(mupuMuans-5-
ui)nunepasuH-1-mwin)Tuason-S-kapOokcamuna

K pactBopy 2-6pom-N-[1-(1H-uHm0I-3-UIMETHUI )TEHTHUIT | THA30JI-5-
kapOokcamuza (0,15 r, 0,36 mmoust) u S-(nunepasuH- 1 -un)MUPUMUIUHTHAPOXIOPUIA
(0,11, 0,55 mmounst) B CH3CN (5 mn) nobasnsinu K,CO3 (0,25 1, 1,84 mmoutst).
PeakiinoHHy0 cMecCh HarpeBailu B repMeTU3UpoBaHHON npobupke npu 120°C B
TedeHue 16 4. 3a nporexkanueM peakuuu ciaegunu ¢ nomoumpro TCX n XKXMC. ITocne
3aBepIIEeHUs] PeaKIUU PEaKLIMOHHYI0 CMECh KOHLIEHTpUpPOBaIH B Bakyyme. OcTaTok
pasbasisuin ¢ momobio HyO (10 mi) u skcrparuposanu ¢ nomosio 5% MeOH B
AXM (3x10 mur). OpraHuueckuil CJIoW OoTaessIn, cyuuau Hag 60e3BoaabiM Na, SOy u
KOHIIEHTPUPOBAJIH B BakyyMme. [1oydeHHYI0 HEOUHIIEHHYIO CMECh OYHINAIH C
MOMOIIBIO KOJIOHOYHOU XxpoMarorpaduu (auokcun kpemuusi, 230-400 mem, ot 0,5 mo
3,2% MeOH B JIXM) u pactupanu co cmecbto JIXM:nentan (1:9, 10 M) u mony4danu
N-[1-(1H-ungon-3-unMerun)neHTun|-2-(4-nupuMUINH- S -MINUIIEpa3HH- | -1 ) THA30JI-
5-kap6okcamun (0,060 r, 33%) B Buge O0eoro TBEPAOro BEIIECTBA.
Yuctora mo nanHbeiM BOXKX: 99,3%
MC (U2P) m/e [M+H]+/BY (Bpems ynepxxusanus)/%: 490,00/2,61/97,8%
'H saMP (400 MI'u, AMCO-dg) 6 0,82 (t,J = 7,3 'y, 3H) 1,14 - 1,37 (m, 4H) 1,41 -
1,59 (m, 2H) 2,75 - 3,01 (m, 2H) 3,42-3,46 (m, 4H) 3,60-3,66 (m, 4H) 4,10-4,18 (m,
1H) 6,91 - 6,99 (m, 1H) 7,04 (t, J=7,34 ', 1H) 7,10 (s, 1H) 7,31 (d, J=7,83 I'y, 1H)
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7,58 (d, J=7,82 T'u, 1H) 7,85 (s, 1H) 7,99 (d, J=8,31 'y, 1H) 8,54 (s, 2H) 8,62 (s, 1H)
10,76 (brs, 1H).
ITpumep 2: N-[1-(1H-Uunon-3-unMeTun)nesTun]-2-(4-nupuMugua-2-

N——<\ :>

winunepasuH- 1 -un)Tuason-5S-kapobokcamun

Qi

HN N

Lo IV a0
N S

1 -

N

H

K pactBopy 2-6pom-N-[1-(1H-uHm0I-3-UIMETHUI ) TEHTHUIT | THA30JI-5-

(<)

kapOokcamuza (0,15 r, 0,36 mmouns) u 2-nunepasus- 1 -unnupumuauna (0,09 r, 0,55
mMmodsi) B CH3CN (5 ma) nobasmsimn Ko,CO3 (0,15 1, 1,10 MMOIs) M peakIIMOHHYIO
CMeCh HarpeBajiu B repMeTu3upoBanHoii npodupke npu 100°C B Teuenue 16 4. 3a
nporekanueM peakiuu caenuiau ¢ nomoibo TCX u XXXMC. Ilocne 3aBepuieHus
peakIUy PeaKkMOHHYI0 CMeCh KOHIIEHTpUpoBaiau B BakyyMe. OctaTok pasbasisnu ¢
nomoubo HyO (10 mn) u skcTtparuposaiu ¢ nomoinso 10% MeOH B IXM (3x10
mi1). OpraHUYeCcKu CJIOHM OTAENSIIH, Cymuau Haa 0e3BoaubIM Nay SOy 1
KOHIIEHTPUPOBAJIH B BakyyMe. [1oyueHHbIH HEOUHINEHHBIH OCTATOK OYHINATH C
MOMOIIBIO KOJIOHOYHOU XpoMarorpadun (auokcua kpemuusi, 230-400 me, ot 0,5 no
4% MeOH B JIXM) u nony4anu N-[1-(1H-ungon-3-unmerun)nentun]-2-(4-
NUPUMHUANH-2-UINUNnepasun- 1 -min)Tuazon-S-kapobokcamun (0,13 r, 72%) B BUAE Mo4YTH
Oeyioro TBEPIOro BEIIECTBA.

Yuctora mo nanHbeiM BOIKX: 96,2%

MC (U2P) m/e [M+H]+/BV/%: 490,00/2,91/99,2%

'H sMP (400 MI'u, AMCO-dg) 6 0,81 (t,J = 6,8 'y, 3H) 1,18-1,38 (m, 4H) 1,44-1,58
(m, 2H) 2,80-2,94 (m, 2H) 3,52-3,58 (m, 4H) 3,84-3,92 (m, 4H) 4,08-4,16 (m, 1H)
6,68 (s, 1H) 6,96-7,04 (m, 2H) 7,10 (s, 1H) 7,28-7,34 (m, 1H) 7,56-7,60 (m, 1H) 7,84
(s, 1H) 7,94 — 8,00 (m, 1H) 8,41 (s, 2H) 10,76 (s, 1H).
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IMpumep 3: N-[1-(1H-Uupon-3-unmerun)neaTun|-2-[4-(4-nmupu i) nunepa3nH-

a Y

l-un]tuazon-5-xkapbokcamun

N\
B\—N N
“w([ SN
Q\/\\/\(\\\o
N
H
N — N/ =
N N
H H

K pactBopy 2-6pom-N-[1-(1H-uHm0JI-3 -HIMETHI )TEHTHIT | THA30JI-5-
kapOokcamuza (0,15 r, 0,36 mmounst) u 1-(4-nmupuaun)nunepasuna (0,09 r, 0,55
mmouisi) B CH3CN (5 mi) nobasnsimu KoCO3 (0,15 1, 1,10 MMoUJIsi) U peakKLIHOHHYIO
CMeCh HarpeBalu B repMeTu3upoBanHoi npodupke nmpu 100°C B Teuenue 16 4. 3a
nporekanueM peakuu caenuiu ¢ nomombo TCX u XXXMC. Ilocne 3aBepmenus
peakIuy PeaKMOHHYI0 CMeCh KOHIIEHTpUpoBaiu B BakyyMe. OcTtaTok pa3basisnu ¢
nomombio HyO (10 mn) u skcTparuposaiu ¢ nomouibio 10% MeOH B IXM (3x10
mi). OpraHn4ecKui CJIOH OTAENANHU, CyIuan Hag 0e3BoaHbIM NaySOy u
KOHILIEHTPUPOBAJHN B BakyyMme. [lonyueHHOE HEOUMINEHHOE BELECTBO OUUIIAIIHU C
nomombio npenapatusHoit BOXKX u nonyuanu N-[1-(1H-unnon-3-unmernn)neHTun]-
2-[4-(4-mupunun)nunepa3u-1-ui]tuason-5-kapookcamun (0,04 r, 22%) B BUOe
0esioro TBEPAOro BEIIECTBA.

Yucrtora mo nanabeiM BOIKX: 99,6%

MC (U2P) m/e [M+H]+/BY/%: 489,00/2,73/96,7%

'H sMP (400 MI'u, AMCO-dg) 6 0,81 (t, J = 7,3 I'u, 3H) 1,18-1,40 (m, 4H) 1,42-1,60
(m, 2H) 2,80-2,96 (m, 2H) 3,44 - 3,66 (m, 8H) 4,10-4,18 (m, 1H) 6,86 (s, 2H) 6,95
(brs, 1H) 7,00 - 7,13 (m, 2H) 7,31 (d, J=7,34 I'u, 1H) 7,58 (d, J=6,85T'u, 1H) 7,84 (s,
1H) 7,97 (d, J=7,34 'y, 1H) 8,19 (brs, 2H) 10,75 (brs, 1H)
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IMpumep 4: N-[1-(1H-Uupon-3-unmerun)neaTun|-2-[4-(3-nmupu i) nunepa3nH-

l-un]tuazon-5-xkapbokcamun

iaS
VY

N /
HN

Y[* j}‘*”
\ 0
N

K pactBopy 2-6pom-N-[1-(1H-uHm0JI-3 -HIMETHI )TEHTHUIT | THA30JI-5-

kapookcamuza (0,15 r, 0,36 mmounst) u 1-(3-nmupuaun)nunepasuna (0,17 r, 0,55
mmouisi) B CH3CN (5 mn) nobasnsimu Ko,CO5 (0,15 1, 1,10 MMoUJIsi) U peaKLIHOHHYEO
cMmech Harpesanu npu 120°C B TeueHue 16 4. 3a npoTekaHUEM PEaKLUU CIEIUIH C
nomouibio TCX u XXXMC. [locne 3aBepiueHus peakuu PEaKIIHOHHYIO CMECh
KOHI[eHTpUpoBau B Bakyyme. OcraTok pazdasisuin ¢ nomombio H,O (10 mur) u
skcTparuposanu ¢ nomombo 10% MeOH B IXM (2x10 mn). Opranngeckuii cioit
oTAessuu, cymunu Hag 0e3BoaHbIM Nay SOy U KOHIIEHTPUPOBAJIU B BAKyyMe.
ITonyueHHBIN HEOUHIIEHHBIN OCTATOK OYMINAIU C TOMOLIBIO KOJOHOYHOM
xpomatorpaduu (nuokcun kpemuus, 230-400 memr, ot 0,5 10 4% MeOH B IXM) u
nyTeM pacTupanus ¢ neHraHoM (15 mu) u monyvanu N-[1-(1H-unnon-3-
wiMeTHI)neHTHI|-2-[4-(3-mupuaun)nunepasun-1-mi]tuazon-S-kapdbokcamun (0,10 r,
55%) B Bume mouTu GEI0ro TBEPAOro BEIIECTBA.

Yucrtora mo nanHeiM BOIKX: 95,3%

MC (U3P) m/e [M+H]+/BY/%: 489,00/2,77/97,9%

'H amp (400 MTI'u, AMCO-dg) 6 0,84 (t, J = 6,8 T', 3H) 1,20-1,40 (m, 6H) 1,24-1,38
(m, 2H) 2,77 — 2,95 (m, 2H) 3,30-3,40 (m, 4H) 3,60-3,68 (m, 4H) 4,10-4,18 (m, 1H)
6,96 (t,J=7,1Tnu, 1H) 7,13 — 7,00 (m, 3H) 7,24-7,32 (m, 1H) 7,38 (d, J = 8,0 I'1y,
1H) 7,58 (d,J=7,6 T'u, 1H) 7,85 (s, 1H) 7,98 (d, J = 8,2 T'u, 1H) 8,36 (s, 1H).
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IMpumep 5: N-[1-(1H-Uugon-3-unmerwn)neaTun|-2-[4-(2-mupu i) nunepa3nH-

l-un]tuazon-5-xkapbokcamun
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N
K pactBopy 2-6pom-N-[1-(1H-uHm0JI-3 -HIMETHI ) TEHTHIT | THA30JI-5-

kapOokcamuza (0,15 r, 0,36 mmouns) u 1-(2-nmupuaun)nunepasuna (0,07 r, 0,46
mmouisi) B CH3CN (5 mn) nobasnsimu Ko,CO5 (0,15 1, 1,10 MMoJisi) U peaKLIHOHHYEO
CMeCh HarpeBajlu B repMeTu3npoBanHoi npodupke nmpu 100°C B Teuenue 16 4. 3a
nporekanueM peakiuu caenuiu ¢ nomombo TCX u XXXMC. Ilocne 3aBepuieHus
peakIuy PeaKkMOHHYI0 CMeCh KOHIIEHTPHPOBaau B BakyyMme. OcTaTok pazbaBisiin ¢
nomobto HyO (10 mn) u sxerparuposanu ¢ nomouibio 10% MeOH B IXM (3x5 min).
Opranuueckuil cioi oTaeNsuH, cymunu Hag 0e3BoaHbIM NaySO4 1 KOHUEHTPUPOBAIU
B BakyyMme. [lonydyeHHOE HEOUUIEHHOE BEIECTBO OYHUIIAIN C TOMOIIBIO KOJOHOYHOMN
xpomarorpadun (auokcun kpemuus, 230-400 mew, ot 0,1 1o 1,9% MeOH B IXM) u
noay4anu N-[1-(1H-ungoa-3-unmerun)neHtun]-2-[4-(2-nupunui)nunepasus-1-
wi|tuazon-S-kapbokcamun (0,11 r, 61%) B Buae moutu 6€J10T0 TBEPAOrO BEIIECTBA.
Yucrora no nanabeiM BOJKX: 95,3%
MC (U2P) m/e [M+H]+/BY/%: 489,00/3,01/97,1%
'H saMP (400 MI'u, AMCO-dg) 6 0,82 (t,J = 6,8 'y, 3H) 1,19 — 1,40 (m, 4H) 1,44-
1,60 (m, 2H) 2,77 — 2,95 (m, 2H) 3,52 — 3,59 (m, 4H) 3,62 — 3,69 (m, 4H) 4,10-4,16
(m, 1H) 6,68 (dd, J =7,1, 4,9 Ty, 1H) 6,85 — 7,12 (m, 4H) 7,31 (d, J = 8,1 ', 1H)
7,52 - 7,61 (m, 2H) 7,84 (s, 1H) 7,97 (d, J =8,4 'y, 1H) 8,14 (d, J =4,9 'y, 1H)
10,78 (s, 1H)
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ITpumep 6: N-[1-(1H-Uunon-3-unmerun)nesTu]-2-(4-nupuMugua-4-

uianunepasuH-1-uia)Tuazon-S-kapOokcamMun
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K pactBopy 2-6pom-N-[1-(1H-uHm0JI-3-HIMETHI ) TEHTHUIT | THA30JI-5-

L\z

I

kapookcamun (0,15 r, 0,36 mmons) u 4-nunepa3un-1-wmnupumuauna (0,09 r, 0,55
mmouisi) B CH3CN (5 mn) nobasnsimu Ko,CO3 (0,15 1, 1,10 MMoUJIsi) U peaKLIHOHHYEO
CMeCh HarpeBalid B repMeTu3upoBaHHoi npodupke npu 100°C B Teuenue 16 4. 3a
nporekanueM peakiuu caenuiu ¢ nomombo TCX u XXXMC. Ilocne 3aBepuienus
peakIuy PeaKMOHHYI0 CMeCh KOHIIEHTpUpoBaiu B BakyyMe. OcTtaTok pa3dasisnu ¢
nomom b HyO (10 mn) u skcTparuposaiu ¢ nomoinso 10% MeOH B IXM (3x10
mi). Opranndeckuil cJioi oTaensanu, cymuin Hag 0e3BogubeiM Nay SOy u
KOHILIEHTPUPOBAJHU B BakyyMme. [lonyueHHOE HEOUMINEHHOE BEIeCTBO OUUIIAIIHU C
nomombio npenapatusHoit BOXKX u nonyuanu N-[1-(1H-unnon-3-unmernn)nenTun]-
2-(4-nupumuauH-4-unnunepasun- 1 -uia)tuazon-S-kapobokcamun ( 0,04 r, 22%) B BUne
0esoro TBEPIOro BEIIEeCTBA.

Yucrtora mo nanabeiM BOJKX: 98,1%

MC (U2P) m/e [M+H]+/BY/%: 490,00/2,6498,2%

'H amPp (400 MTI'u, AMCO-dg) 6 0,81 (t, J = 6,8 ', 3H) 1,18-1,36 (m, 4H) 1,44-1,58
(m, 2H) 2,82-2,94 (m, 2H) 3,52-3,60 (m, 4H) 3,76-3,82 (m, 4H) 4,08-4,14 (m, 1H)
6,90-7,04 (m, 3H) 7,10 (s, 1H) 7,31 (d, J=7,2Tu, 1H) 7,58 (d, J = 7,0 T'u, 1H) 7,84
(s, 1H) 7,98 (d, J =7,2Tu, 1H) 8,23 (s, 1H) 8,54 (s, 1H) 10,76 (s, 1H).
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IMpumep 7: N-[1-(1H-Uupon-3-unmernn)nenTun|-2-(4-nupuga3suH-4-
uianunepasuH-1-uia)Tuazon-S-kapOokcamMun
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Cranus 1: Cunres 3,6-nuxnop-4-nunepa3uf-1-unnupuaasuHa

K pactBopy 3,4,6-rpuxnopnupunaszusa (3,90 r, 16,3 mmons) 8 EtOH (20 mu)
nobasnsn nunepasud (5,60 r, 65,4 MMonst). PeakiimoOHHYIO CMeCh KUTISITUIIN C
0oOpaTHBIM XOJONMJIBHUKOM B TeueHHEe 1 4. 3a mpoTEeKaHHEM peaKLu CIEIUIU C
nomouibio TCX u XXXMC. Ilocne 3aBepiueHus peakui PEaKIUOHHYIO CMECh
¢unbrpoBanu, mpomeianu ¢ nomoupo EtOH (5 mn). @unpTpat KOHIEHTPUPOBAJH B
BaKyyMe, ocTaTok paszbasysuu ¢ nomowbio HyO (5 M), nepememnBanu B reueHue 30
MUH 1 punbTpoBanu. IlonyueHHbI HEOUNIIIEHHBIH OCTATOK CYLINUJIN B BAKYYME U
OUHIIATU MyTEM PACTHPAHUS C MEHTAaHOM (5 M) U mony4anu 3,6-quxaop-4-
nunepasuH- 1 -unnupunasut (2,00 r, 52%) B Buae 0en0ro TBEpAOro BELIECTBA.
MC (UDP) m/e [M+H]+/BY/%: 233,00/1,84/99,0%
'H simP (400 MTI'u, AMCO-dg) 6 2,78-2,86 (m, 4H) 3,17 (s, 1H) 3,20-3,28 (m, 4H)
7,35 (s, 1H).

Cranus 2: Cunres 4-nunepasuH- 1 -uInupuaa3snHTHAPOXIOPUIA

K pactBopy 3,6-nuxnop-4-nunepasun-1-winupunasuna (1,00 r, 4,29 mmons) B
MeOH (20 mu) nobasnsimu NaOAc (0,70 r, 8,58 mmous), 3arem nobdasnsinu Pd/C (0,20
r). PeakunoHHy0 CMech NepeMelnBaid B aBTOKJIaBE P KOMHATHOHN TeMmnepaType
IIpU JaBJIE€HUHU BOAOPOAA, paBHOM 50 @yHT-cnna/):[}oix'IMz, B TeueHue 6 4. 3a
nporekanueM peakiuu caenuiu ¢ nomombo TCX u XXMC. Ilocne 3aBepmenus
peaKkIuM PeaKkHOHHYI0 CMeCh (PUIbTPOBAJIN Uepe3 LENNUT, IPOMBIBAIHN C IIOMOIIBIO

MeOH (25 min) u punbTpaT KOHLEHTPUPOBAIH B BakyyMme. [lonydeHHbIN
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HEOUHIIEHHBIN ocTaToK pacTopsiuu B JAXM (10 mur), npomeiBaiu 2% pacTBOPpOM
NaOH (10 mun). Opranudeckuii ciou otaessuiu, cymunu Hax 6e3BoaabiM Na SOy u
KOHIIeHTpUupoBaiu B Bakyyme. IIpoaykt npu 0°C pacropsinu B pactsope HCI B
auokcaHe (5 M) U nmepeMelnBaiy P KOMHATHON TeMmnepatype B TeueHue 10 MuH.
PeakunOHHYIO cMeCh (PUIBTPOBANN, OCTATOK CYIIMJIM B BAKYYME U MPOMBIBAIIN
neHtaHoM (20 min) u nonydanu 4-nunepasuH-1-unnupuaasurarugpoxigopun (0,22 r,
HEOYHULIEHHBIN) B BUAe 0€JIOro TBEPAOTO BEIEeCTBA.
MC (U2P) m/e [M+H]+: 165,00/1,30/99,0%
'H smMP (400 MTI'u, AMCO-dg) 6 3,21 — 3,27 (m, 4H) 3,58 (s, 1H) 7,84 — 7,94 (m,
4H) 7,24 — 7,30 (m, 1H) 8,84 (d, J =6,7 I'u, 1H) 9,03 (d, J =2,4 T'u, 1H).

Cranus 3: Cunre3 N-[1-(1H-unnon-3-unmerun)nentun|-2-(4-nupugaznH-4-
WInunepasuH- 1 -un)ruason-5-kapbokcamuaa

K pactBopy 4-nunepasun-1-unnupunazusarugpoxmaopuna (0,09 r, 0,48 mmouns) u
2-6poM-N-[1-(1H-ungon-3-unMerwn)neaTui | tuason-5-kapobokcamuna (0,15 r, 0,58
mmouisi) B CH3CN (5 mn) nobasnsimu KoCO3 (0,25 1, 1,84 mMmoutst). PeakinoHHy 10
CMeCh HarpeBajlu B repMeTu3upoBanHoi npodupke npu 120°C B Teuenue 16 4. 3a
nporekanueM peakiuu caenuinu ¢ nomoibo TCX u XXXMC. Ilocne 3aBepuieHus
peakIUM PeaKkMOHHYI0 CMeCh KOHIIEHTpUpoBaiu B BakyyMe. Octatok pasbaBisiiu ¢

nomoubio HyO (10 mn) u skcTparuposaiu ¢ nomoinso 10% MeOH B IXM (3x10

mi1). OpraHUYecKui CJIOH oTAeNsiau, Cymmin Hag 0e3BoaHbiM Nay SOy u
KOHILIEHTPUPOBAJIH B BakyyMe. [1oyueHHbIH HEOUHINEHHBIH OCTATOK OYHIIATH C
MOMOIIBIO KOJIOHOYHOU XxpoMarorpaduu (auokcun kpemuus, 230-400 mem, ot 0,5 no
3% MeOH B IXM) u ¢ nomompbio npenapatusHoi BOXX u nonyuanu N-[1-(1H-
UHIO0J-3-UIMEeTHI)IeHTH | -2-(4-upuaa3ua-4-uanunepasuH- 1 -ui)ruazon-5-
kapookcamug (0,034 r, 18%) B Buae moyTu O0€JOoro TBEPAOTO BEIIECTBA.

YUucrtora mo nanHeiM BOXKX: 99,5%

MC (U2P) m/e [M+H] /BY/%: 490,00/2,52/98,8%

'H sMP (400 MI'u, AMCO-dg) 6 0,82 (t,J = 7,3 ', 3H) 1,18-1,28 (m, 4H) 1,42-1,62
(m, 2H) 2,80-2,94 (m, 2H) 3,58-3,66 (m, 8H) 4,08-4,18 (m, 1H) 6,92-7,02 (m, 3H)
7,09 (s, 1H) 7,32 (d,J=7,4T1, 1H) 7,59 (d,J = 7,0 'y, 1H) 7,86 (s, 1H) 8,00 (d, J =
7,1 T'u, 1H) 8,67 (s, 1H) 9,02 (s, 1H) 10,77 (s, 1H).
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ITpumep 8: N-[1-(1H-Uunon-3-unmerun)neaTun]-2-(4-nupuga3ux-3-

uianunepasuH-1-uia)Tuazon-S-kapOokcamMun
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K pactBopy 2-6pom-N-[1-(1H-uHm0JI-3 -HIMETHUI )TEHTHUIT | THA30JI-5-
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kapOokcamuza (0,15 r, 0,36 mmouns) u 3-nunepasus-1-unnupunasuna (0,09 r, 0,55
mmouisi) B CH3CN (5 mn) nobasnsimu Ko,CO3 (0,15 1, 1,10 MMoUJIsi) U peaKLIHOHHYEO
CMeCh HarpeBaliu B repMeTu3upoBanHoi npodupke nmpu 100°C B Teuenue 16 4. 3a
nporekanueM peakuu caenuinu ¢ nomompo TCX u XXMC. Ilocne 3aBepmienus
peakI Uy peaKkMOHHYI0 CMeCh KOHIIEHTpUpOBaiu B BakyyMe. OcTtaTok pa3dasisnu ¢
nomombio HyO (10 mn) u skcTparuposaiu ¢ nomoinsio 10% MeOH B IXM (3x10
mi). OpraHn4eckuil CJIOH OTAENSANHU, CyInan Hag 0e3BoaHbIM NaySOy u
KOHILIEHTPUPOBAJU B BakyyMe. ITonyueHHbIN HEOUHNIEHHBIH OCTATOK OYHUINAIH C
IOMOIIBIO KOJIOHOUHOW xpomaTtorpaduu (quokcua kpemuus, 230-400 mew, ot 0,5 1o
4% MeOH B JIXM) u nony4anu N-[1-(1H-ungon-3-uamerun)nentu]-2-(4-
NUPUA3UH-3-uianunepasut- 1 -un)ruazon-S-kapookcamun (0,11 r, 61%) B Buge 6enoro
TBEPAOTO BEIECTBA.

Yucrtora mo nanHbeiM BOIKX: 95,3%

MC (U2P) m/e [M+H]+/BY/%: 490,00/2,61/99,1%

'H sMP (400 MI'u, AMCO-dg) 6 0,81 (t,J = 6,8 'y, 3H) 1,18-1,38 (m, 4H) 1,44-1,58
(m, 2H) 2,78-2,92 (m, 2H) 3,52-3,60 (m, 4H) 3,76-3,82 (m, 4H) 4,08-4,16 (m, 1H)
6,88-7,04 (m, 3H) 7,10 (s, 1H) 7,31 (d, J =8,4T'y, 1H) 7,58 (d, J = 6,6 'y, 1H) 7,85
(s, 1H) 7,98 (d, J = 7,4 ', 1H) 8,22 (s, 1H) 8,59 (s, 1H) 10,76 (s, 1H).
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IMpumep 9: N-[1-(1H-Uumon-3-unmerun)nenTun|-2-(4-nupa3uH-2-uanunepasnH-

1-un)ruazon-5-kapbokcamun
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Cranus 1: Cunre3 N-[1-(1H-unnon-3-unmetun)neHTui|-2-(4-nupa3ux-2-

WwinunepasuH- 1 -un)ruason-5-kapobokcamuaa

K pactBopy 2-6pom-N-[1-(1H-uHm0JI-3 -HIMETHI ) TEHTHJT | THA30JI-5-
kapOokcamuza (0,15 r, 0,36 mmouns) u 2-nunepasus-1-unnupasuna (0,09 r, 0,55
mMmodsi) B CH3CN (5 mn) nobasmsimn K,CO3 (0,15 1, 1,10 MMOISl) M peakIIMOHHYIO
CMeCh HarpeBalu B repMeTu3upoBanHoi npodupke nmpu 100°C B Teuenue 16 4. 3a
nporekanueM peakiuu caenuiau ¢ momombo TCX u XXXMC. [Tocne 3aBepmenus
peakIUy PeaKHOHHYI0 CMeCh KOHIIEHTPpHUpPOBaJu B BakyyMme. OcTaTok pa3daBisiim ¢
nomombto HyO (10 M) u sxcrparuposanu ¢ nomomsio 10% MeOH B IXM (3x10
mi). OpraHu4ecKuil CJIOH OTAENSANHU, CYIHnIn Hag 0e3BoaHbIM NaySOy u
KOHIIEHTPUPOBAJIHN B BakyyMe. [lonyueHHbIH HEOUHINEHHBIH OCTATOK OYHINATIH C
NOMOIIBIO KOJIOHOYHON XxpomaTorpadun (auokcun kpemuus, 230-400 memm, ot 0,5 no
4% MeOH B IXM) u nonyuyanu N-[1-(1H-unnon-3-unmermn)nentuin]-2-(4-nupa3us-
2-unnunepasuH- 1 -mn)ruazon-S-kapookcamun (0,11 r, 61%) B Buge 6exoro TBepaoro
BEIECTBA.
Yucrora mo ganHbeiM BOIKX: 99,6%
MC (U2P) m/e [M+H] /BY/%: 490,00/2,78/90,0%
'H saMP (400 MI'u, AMCO-dg) 6 0,83 (t, J = 6,8 'y, 3H) 1,18-1,38 (m, 4H) 1,44-1,60
(m, 2H) 2,80-2,94 (m, 2H) 3,56-3,62 (m, 4H) 3,72-3,80 (m, 4H), 4,08-4,18 (m, 1H)
6,95-7,10 (m, 3H) 7,31 (d, J =6,6 'y, 1H) 7,58 (d,J =5,8T1, 1H) 7,86 (d, J = 14,8
I'm, 2H) 7,94 — 8,01 (m, 1H) 8,12 (s, 1H) 8,38 (s, 1H) 10,76 (s, 1H).
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ITpumep 10: N-[1-(1H-Uunon-3-unmerun)nentui]-2-(4-penunnunepa3un-1-

WJI1)THA301-5-KapOokcamMuna

00

%

K pactBopy 2-6pom-N-[1-(1H-uHm0J-3 -HIMETHUI ) TEHTUJT | THA30JI-5-
kapOokcamuza (0,20 r, 0,49 mmoust) u 1-penmnnunepasuna (0,09 r, 0,54 mmouns) B
CH;3CN (4,5 mu) nobasmsinu K,CO3 (0,20 1, 1,47 MMOJs) M peaKLIUOHHYIO CMECH
HarpeBasnu npu 80°C B TeueHue 16 4. 3a mpoTekaHHEM peakL MU CIEAUIN C TOMOLIBIO
TCX u XXMC. ITocne 3aBepuieHns1 peakiIui PEAaKLHOHHYK CMECh KOHLEHTPUPOBAIHU
B Bakyyme. Octatok pazbasisuiu ¢ momombo HyO (10 M) 1 3KCTparupoBaiu ¢
nomoibo 10% MeOH B IXM (10 mu). Opranudeckuil ciol OTAENSIIN, CYLIIUINA Hax
6e3BogHbIM Na)SO,4 1 KOHLIEHTpUPOBaIH B BakyyMme. [lony4eHHBII HEOUN I eHHbIi
OCTaTOK OYHIIAJIU C MOMOUIBIO KOJIOHOYHON XpomaTorpadun (Auokcun kpemuaus, 230-
400 mewr, ot 0 mo 10% MeOH B JIXM) u nocneayouero paCTUpaHus ¢ MeTPOIeHHBIM
spupom (6 min), menranom (10 ma) u AXM (2 mi) u nonyuanu N-[1-(1H-unnon-3-
UIMeTUN )ieHTu|-2-(4-penunnunepasun- 1 -un)ruazon-5-kapdokcamug (0,15 r, 62%)
B BUJ€ MOYTH OEJIOT0 TBEPIOro BEIIEeCTRA.

Yucrtora mo nanabiM BOIKX: 97,7%

MC (UDP) m/e [M+H]+/BY/%: 488,00/3,28/96,8%

'H simP (400 MTI'u, AMCO-dg) 6 0,81 (t, J=6,60 I';, 3H) 1,14 - 1,38 (m, 4H) 1,41 -
1,63 (m, 2H) 2,77 - 2,95 (m, 2H) 3,23 - 3,29 (m, 4H) 3,55 - 3,64 (m, 4H) 4,04-4,18
(m, 1H) 6,83 (t, J=7,09 'y, 1H) 6,93 - 7,07 (m, 4H) 7,10 (d, J=1,47 T'u, 1H) 7,21 -
7,27 (m, 2H) 7,31 (d, J=7,83 I'u, 1H) 7,58 (d, J=7,83 I'u, 1H) 7,84 (s, 1H) 7,97 (d,
J=8,80 I'y, 1H) 10,76 (brs, 1H).

IIpumep 11: N-[1-(1H-Uunon-3-unmerun)nenatun]-2-[4-(1H-nupazon-4-
un)nunepasuH-1-ui|Tuaszon-S-kapOokcamun
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Cranus 1: Cunres Tper-0ytun-4-(1-6ensunnupazon-4-un)nunepasun-1-
kapOokcuiara

K pactBopy 1-6en3uin-4-iiognupasona (2,73 r, 9,67 MMOJIs) U TpeT-
Oyrunnunepasus- 1 -kapbokcunara (1,50 r, 8,06 mmouns) B 1-PrOH (30 mi) nobasnsin
stuneHrukob (0,50 r, 8,06 mmonst), Cul (0,30 r, 1,61 mmouns) u K3POy (6,83 1, 32,2
MMoJs1). Peakunonnyio cmechk Harpesanu npu 100°C B reuenue 16 4. 3a mpoTekaHueM
peaxuuu ciaeaunu ¢ nomoupio TCX u XKXMC. Tlocne 3aBepuieHus peakuuu
pPEeaKkIMOHHYI0 cMech paszbasisnu ¢ nmomompio XM (20 mi), punprpoBanu yepes
LEJIUT, TPOMBIBaiU ¢ moMoupo JIXM (20 M) 1 KOHLUEHTPUPOBAJIH B BaKyyMe.
Ocratoxk pazbasisnu ¢ nomompro JIXM (150 mur) n mpomsiBanu ¢ momoimbo HyO (25
mi1). OpraHudeckuil CJIO¥ OTAESIN, IPOMBIBATIN PACCOJIOM (25 MIT), CYLIUJIH Hax
6e3BoaHbIM Na)SO,4 1 KOHLEHTpUPOBaIH B BakyyMme. [TonyueHHBIN HEeOUN I €HHbIi
OCTAaTOK OYHINAJIH C MOMOINBIO KOJIOHOYHOH XpoMarorpaduu (quokcun kpemuus, 100-
200 mewr, ot 1 1o 3% MeOH B IXM) u nonyuanu tpeT-0yTun-4-(1-0eH3unnupason-
4-un)nunepasuH-1-kapookcunar (1,50 r, 55%) B Buge CBETIIO-KEITOTO MOIYKHAKOTO
BEIECTBA.

MC (UDP) m/e [M+H]+/BY/%: 343,00/3,08/94,3%

Cranus 2: Cunres 1-(1-0en3unnupason-4-mwin)nunepasuHoOucrpudropauerara
(mIpeanoI0KUTENbHBIH CTEXHOMETPUUECKHUI COCTaB)

K pactBopy Tper-0yTun-4-(1-6en3unnupason-4-un)nunepasud-1-kapbokcunara
(0,75 r, 2,19 mmomns) B AIXM (10 mur) o kamasam nobasnsiu TOK (1,24 1, 10,9
MMOJIS1) M PEAKIIUOHHYIO CMECh NepEeMeIINBaIl PU KOMHATHOH TeMIiepaType B
TedeHue 16 4. 3a nporexkanueM peakuuu ciaeaunu ¢ nomoupo TCX u XKXMC. ITocne
3aBEpPIIEHUs PEaKIUU PEAKIIMOHHYIO CMEeCh KOHIEHTPUPOBAIHN B BAKYyMe M MOJydayH
1-(1-6en3unnupason-4-un)nunepasunoucrpudropanerar (1,00 r, HEOUNILIIEHHBIH,

NPEANOI0KUTEIbHBIN CTEXUOMETPUUECKHIT COCTAaB) B BIAE TEMHO-KOPHUYHEBON
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KUIKOCTU. DTO COEMHEHUE UCTIOIb30BaJIU B CIeAYyIOIel peakuuu 0e3
JOOMOJHUTEIBHON OYUCTKHU.
MC (UDP) m/e [M+H]+/BY/%: 243,00/2,08/88,7%

Cragus 3: Cunres 1-(1H-nupazon-4-un)nunepasunducrtpudropanerara
(IpenmnosoKUTEIbHbIN CTEXHOMETPUUECKUH COCTAB)

K pactBopy 1-(1-6enszunnupaszon-4-un)nunepasunouctpudropamnerara (1,00 r,
HEOUYMIIEHHBIHN, MpeanonoxkutenbHo 2,19 mmouns) B MeOH (40 min) nobdasnsinu Pd/C
(1,00 r) u peakuuoHHYIO cMech Harpesaiu npu 60°C u npu JaBJIeHUU BOJOPOAA,
paBHOM 60 q)yHT-cha/moix'IMz, B TeueHue 16 4. 3a mpoTexkaHueM peakLUH CIeAUu C
nomombio TCX u XXXMC. [locne 3aBepiueHus peakiui PEaKIUOHHYIO CMECh
¢unpTpoBanu yepe3 UeauT, mpoMeiBaiu ¢ nomombso MeOH (20 mn) u punbrpar
KOHIIEHTPUPOBAJIHN B BakyyMe. [1oyueHHbIH HEOUHINEHHBIH OCTATOK OYHINAIH MTyTEM
pactupanus ¢ JIXM (5 ma) u nonyvanu 1-(1H-nupaszon-4-
un)nunepasuHouctpudropanerat (0,25 T, HEOUUIIEHHBIN, TPEATONIOKUTETbHBINH
CTEXHOMETPUUYECKUH COCTAB) B BUJI€ CBETIO-KOPUYHEBOTO TBEPAOrO BEIIECTBA.

MC (UDP) m/e [M+H]+/BY/%: 153,00/0,63/78,0%

Cragus 4: Cunrte3 N-[1-(1H-ungon-3-unmerun)nentun|-2-[4-(1H-upazon-4-
un)nunepasuH-1-mi|Tuason-S-kapOokcamuna

K pactBopy 1-(1H-nupaszon-4-un)nunepazunouctpudropamerara
(mpenmonoxuTeabHbIN cTexnoMerpuueckuii cocras) (0,14 r, 0,39 mmonst) u 2-O6pom-
N-[1-(1H-ungon-3-unmerun)neHtui|tuason-S-kapookcamuna (0,40 r, 0,98 mmoss) B
CH;CN (10 min) nobasasinu K,CO5 (0,40 1, 2,95 MMOJIsi) U peakIIMOHHYIO CMeECh
HarpesBanu npu 90°C B TeueHue 16 4. 3a mpoTekaHUEM peakLUHU CIEAUIU C ITOMOLIBIO
TCX u XXMC. ITocne 3aBepiieHus: peakiui PEaKIUOHHYIO CMeCh pa30aBJisiyiu ¢
nomombio 5% MeOH B JIXM (25 mi), punbTpoBanu yepes HETUT, TPOMBIBAIH C
nomombo 5% MeOH B JIXM (20 mi1) u GpuiabTpaT KOHIEHTPUPOBATIH B BAKyyMe.
Ilony4eHHBIN HEOUHIIEHHBIN OCTATOK OYUINAJIHU C TOMOLBI KOJOHOYHOU
xpomartorpaduu (nuokcun kpemuus, 100-200 mem, ot 1 1o 4% MeOH B JIXM) u
3aTeM pactupanu co cmecbro JAXM:mentan (1:9, 15 mn) u ¢ mearanom (3x15 M) u
nonydanu N-[1-(1H-ungon-3-unmerwn)nentun]-2-[4-(1H-nupazon-4-un)nunepasuH-
l-un]ruazon-S-xkapbokxcamun (0,09 r, 19%) B Buae nmoutu 6e10T0 TBEPIOTrO BEIIECTBA.
Yuctora mo nanHbiM BOXKX: 99,0%

MC (U2P) m/e [M+H]+/BY/%: 478,00/2,60/98,8%
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"H AMP (400 MI', IMCO-dg) & 0,84 (t, J=6,60 I'y, 3H) 1,20-1,40 (m, 4H) 1,44-1,62
(m, 2H) 2,80-2,90 (m, 2H) 2,98-3,04 (m, 4H) 3,56-3,64 (m, 4H) 4,10-4,20 (m, 1H)
6,92 - 6,99 (m, 1H) 7,04 (t, J=7,09 'y, 1H) 7,10 (s, 1H) 7,31 (d, J=7,83 'y, 3H) 7,58
(d, J=7,34 Tu, 1H) 7,83 (s, 1H) 7,95 (d, J=7,83 I', 1H) 10,75 (brs, 1H) 12,35 (brs,
5 1H).
IMpumep 12: N-[1-(1H-Uunon-3-unmerun)nentun]-2-[4-(1H-nupazon-5-

wi)nunepasuH- 1 -un|tuazon-5-kapookcamMmun

H
N\N
w} L
C3M H
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H Cragus 1 Cragus 2 Cragusa 3 y_ N~N Cragus 4 HN N _{j
~N N —_—

b o g ey T —

)—Br

QT\LL \([ \)—N
Cragua 5 Qj/\&

10 Cranusa 1: Cunre3 TpumeTi-[2-(mupas3oi- | -MIMeTOKCH )3 THII| CHIIaHa

K cycnensuu NaH (1,94 r, 80,0 mmounsi) B TT'® (25 mun) npu 0°C no kamisim

nobasnsnu pacteop 1H-nupaszona (5,00 r, 73,5 mmounst) B TT'® (30 M) u
PEaKLMOHHYIO CMEeCh NepeMEIINBAJN NIPU TAKOU ke TemIepaTrype B TeueHue 30 MuH.
IMpu 0°C nobapasnu COM-CI (12,2 r, 73,5 MMOJIsI) U PEaKLMOHHYK CMeCh

15 nepeMelBalu P KOMHATHOH TeMIiepaType B TeueHue 3 4. 3a npoTeKaHUeM
peaxuuu ciaenunu ¢ nomoupo TCX u XKXMC. Ilocne 3aBepiieHus peakLiuu pPeakiUio
ocra”apiuBaiu ¢ momombso HyO (200 min) u skcTparuposanu ¢ nomombio EtOAc
(3x100 mur). OpraHudecKuit CJIOH OTAENsIIU, TpoMbIBaiK paccosoM (100 mi), cymmnu
Hajg Oe3BonHBIM Nay;SO,4 M KOHIIEHTPHPOBAIN B BAKYYME U MOJIy4YaJd TPUMETHI-[2-

20 (mupazon-1-unmerokcu)stuialcunad (7,52 r, 51%) B BUAE KeATON KUIKOCTH.

MC (UDP) m/e [M+H] /BY/%: 199,00/3,25/84,9%
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'H sMP (400 MI'u, AMCO-dg) 6 -0,06 (s, 9H) 0,78 - 0,90 (m, 2H) 3,45 - 3,58 (m,
2H) 5,40 (s, 2H) 6,31 (m, 1H) 7,51 (m, 1H) 7,86 (m, 1H).

Cranus 2: Cunres 2-[(5-lionnupason-1-ui)MeTOKCH |3 TUATPUMETHIICUIAHA

K pactBopy Tpumerun-[2-(nupaszon-1-unmerokcu)stui|cunana (7,25 r, 36,4
mmousi) B TT'® (145 min) npu -78°C no kamsim godasnsnu 2,5 M pactop n-BuLi
(16,1 ma, 40,0 MMOJISI) M PEAKLIUOHHYIO CMECh MEePEMEIIUBANIM IPU TaKOMU JKe
temneparype B TeueHue 45 muH. [Ipu -78°C nobasnsnu pacteop I, (13,8 1, 54,6
mMoJsi) B TT'® (40 mut). PeakiMOHHYIO CMeCh MepeMeInnBaIi MpU KOMHATHON
TeMIepaType B TeUeHue 2 4. 3a MpoTeKaHUeM peakiuu ciaeauinu ¢ momompo TCX u
KXMC. Ilocne 3aBepiieHUs peakuy PEaKIIUI0 OCTAHABINBAJIA HACBIIIEHHBIM
pactopom NH,Cl1 (100 M) u cmech 3kcTparupoBaiu ¢ nomoursio EtyO (3x200 min).
Opranuueckuii cioi OTHeNsAIU, MpoMbIBaiIu pacconoM (100 mi), cymunu Hax
6e3BoaHbIM NajySOy4 1 KOHLIEHTpUPOBaIH B BakyyMme. [1ony4eHHBII HEOUN I eHHbIi
OCTaTOK OYHIIAJIU C TOMOIIBIO KOJIOHOYHON XxpoMarorpadun (anokcun kpemuus, 230-
400 mew, ot 0 mo 7% EtOAc B rekcanax) u nony4anu 2-[(5-ioanupazon-1-
WwiI)MeToKcH [3TunTpumMetuicunad (7,98 r, 67%) B BUune KOpUUHEBON KUAKOCTH.
MC (U2P) m/e [M+H]+/BY/%: 325,00/3,66/95,9%
'H saMP (400 MI'u, AMCO-dg) 6 -0,06 (s, 9H) 0,79 - 0,86 (m, 2H) 3,54 (t, J=7,82 I',
2H) 5,43 (s, 2H) 6,56 (d, J=2,00 I'u, 1H) 7,57 (d, J=1,47 I'y, 1H).

Cranus 3: Cunre3 Tper-0yTuin-4-[2-(2-TpUMeTUICUIHII TOKCUMETHII ) TUPA30JI-3 -
ui|nunepasuH-1-kapOokcunara

K pactBopy 2-[(5-ftopnupazon-1-un)merokcu|aTunrpumeruncunana (3,00 r, 9,23
mMmodsi) B i-PrOH (30 mn) nobasnsin Tper-OyrunnunepasuH-1-kapookcunar (2,06 r,
11,0 mmomns), Cul (0,35 r, 1,84 mmouns), K3POy (7,83 1, 36,9 MMOUJIs) U 3TUJIEHTJIUKOJIb
(0,57 r, 9,23 MMOIIs1) U PEAKIITMOHHYIO CMECh HarpeBad B T€PMETH3UPOBAHHOM
npobupxke npu 100°C B Teuenue 20 4. 3a IpoTEeKaHUEM PEAKLHHU CIEIHIH C TOMOIIBIO
TCX u XXMC. ITocne 3aBepmieHuss peakui PEAKLUOHHYIO CMECh KOHIIEHTPUPOBAJH
B Bakyyme. Octatok pazbasisuiu ¢ momoubio HyO (150 M) u skcTparupoBaiiu ¢
nomombio EtOAc (4x100 mur). Opranudeckuii CION OTAENSIIN, IPOMBIBATIH PACcCOJIOM
(100 mn), cymunu Hax 6e3BoaHbIM NaySO4 U KOHIIEHTPUPOBAJIU B BaAKyyMe.
ITonyueHHOE HEOUHIIEHHOE BEIECTBO OUUINAIN C TOMOIIbIO KOJOHOYHOU

xpomartorpaduu (quoxkcun kpemuus, 230-400 mem, ot 0 1o 2% MeOH B JIXM) u
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HOJIy4Yallu TPeT-0yTui-4-[2-(2-TpUMETUICHITUII TOKCUMETHI ) TUPa30J-3 -
wi|nunepasul-1-kapbokcunar (0,43 r, 12%) B BUAe KeNTON KUIKOCTH.

MC (U2P) m/e [M+H]+/BY/%: 383,00/3,89/98,0%

'H saMP (400 MI'u, AMCO-dg) 6 -0,06 (s, 9H) 0,80 - 0,86 (m, 2H) 1,40 (s, 9H) 2,83 -
2,89 (m, 4H) 3,40 - 3,46 (m, 4H) 3,61 (t, J=8,07 I'u, 2H) 5,26 (s, 2H) 5,91 (d, J=1,96
I'm, 1H) 7,36 (d, J=1,96 T'u, 1H).

Cranus 4: Cunres 1-(1H-nupason-5-uwn)nunepasunoucrpudropauerara
(mIpeanoa0KUTENbHBIH CTEXHOMETPUUECKHUIT COCTAB)

K pactBopy TpeT-0OyTui-4-[2-(2-TpUMETUICHIMIITOKCUMETHII ) TUPA30J-3 -
wi|nunepasun-1-kapbokcunara (0,41 r, 1,07 mmosst) 8 AXM (5 mur) ipu 0°C
nobasnsin TOK (4 M) 1 peakIMOHHYIO CMeCh NMePeMEINBAJIN TP KOMHATHOM
TEMIepaType B TeUeHUEe S5 4. 3a mpoTeKaHUEM peakiuu ciaeauiu ¢ momompo TCX u
KXMC. Ilocne 3aBepiieHUs] peakUU PEAKIIUOHHYK CMECh KOHLIEHTPUPOBAIHU B
Bakyyme. Ocrtarok pactupanu ¢ EtoO (2x5 M) u cymunn B BaKyyMe U mojy4qanu 1-
(1H-nupazon-S-un)nunepasunouctpudropanerar (MpeanosoKuTeNbHbIH
crexuoMmerpuyeckuit coctas) (0,59 r, HEOUHINEHHBIN) B BUie KOPUIHEBOH KUAKOCTH.
MC (U2P) m/e [M+H]+/BY/%: 153,00/1,35/68,6%

Cragus 5: N-[1-(1H-Ungon-3-unmerun)nentun]-2-[4-(1H-nupazon-5-
win)nunepasuH- 1 -wi|tuazon-S-xkapookcamun

K pactBopy 2-6pom-N-[1-(1H-uHm0m-3-NAMETHI ) IEHTHII | THA3 0 -5 -
kapbokcamuaa (0,20 r, 0,49 mmonst) B CH3CN (10 min) nobasnsiau 1-(1H-nupazon-5-
wi)nunepasuHOucTpudTopauerat (IPeANOT0KUTEIbHBIH CTEXUOMETPUYECKHUI COCTAB)
(0,28 r, HEOUYHNIIIEHHBIN, MOJYYCHHBbIH HAa IPEAbIAYINEH CTaANH, MPEATOJOKUTEIbHO
0,50 mmoust) u K,CO35 (0,34 1, 2,46 MMOJIsI) U PEaKIIUOHHYIO CMECh HarpeBaju B
repmeTu3upoBaHHoi npodupke npu 100°C B Teuenue 16 4. 3a mpoTeKaHHEM peaKLNU
cnequnu ¢ nomoupo TCX u XKXMC. ITocne 3aBeplieHus peakiuy peaklHOHHYIO
cMech pasbaisinu ¢ momoubio HyO (70 ma) u skcTparuposanu ¢ momolnsio EtOAc
(3x100 mur). OpraHuYecKUi CIIOW OTHEJSIIH, TPOMBIBATN paccosioM (70 Mut), CymuIu
Hajg Oe3BonHbIM NaySO,4 1 KOHIEHTpHUpPOBaIu B BakyyMe. IlonydeHHbIH HEOUHIIEHHBIH

OCTaTOK OYHIIAJIU C TOMOIIBIO KOJIOHOYHON XxpoMaTorpadun (auokcun kpemuus, 230-

400 mew, ot 0 1o 6% MeOH B JIXM) u nonyuyanu N-[1-(1H-uanon-3-
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wimetnin)nenTuin]-2-[4-(1H-nupaszon-5-un)nunepasu-1-un]tuazon-5-kapookcamun
(0,09 , 40%) B Bune Oenoro TBEPAOIro BEIIECTBA.
Yucrtora mo nanabeiM BOXKX: 95,6%
MC (UDP) m/e [M+H] /BY/%: 478,00/2,70/98,5%
'H ssmMP (400 MI'u, AMCO-dg) 6 0,79 (t, J=5,87 I', 3H) 1,17-1,30 (m, 4H) 1,44-1,55
(m, 2H) 2,78 - 2,91 (m, 2H) 3,18-3,24 (m, 4H) 3,52-3,58 (m, 4H) 4,10 (d, J=4,89 I'y,
1H) 5,78 (brs, 1H) 6,90 - 6,98 (m, 1H) 7,03 (t, J=7,58 T', 1H) 7,08 (d, J=2,00 I'y,
1H) 7,29 (d, J=7,83 I'u, 1H) 7,50 (brs, 1H) 7,56 (d, J=7,83 I'u, 1H) 7,81 (s, 1H) 7,95
(d, J=8,31 Ty, 1H) 10,74 (brs, 1H) 11,87 (brs, 1H).

Mpumep 13: N-[1-(1H-Uunon-3-unmerun)nentun]-2-[4-(1-merunnupaszon-4-

WwiI)nunepasuH- 1 -un|tuazon-5-kapookcamMmun

L0
_CN —_ >L>’N —C ﬂ, HN —CN
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Crangus 1: Cunres tper-Oytun-4-(1-metunnupason-4-un)nunepasus-1-

N

H N\— Br
N, S

o

kapOokcunara

K pactBopy 4-iion-1-merunnupasona (2,68 r, 12,9 Mmmons) u Tpert-
Oyrunnunepasus- 1 -kapbokcunara (2,00 r, 10,7 mmoust) B i-PrOH (40 mur) nobassinm
stueHrukob (0,66 r, 10,7 mmonst), Cul (0,41 r, 2,15 mmouns) u K3POy (9,12 1, 43,0
MMOJIs1). PeakumoHHYI0 CMeCh HarpeBajd B repMeTU3upoBaHHON nmpodupke mpu 100°C
B TeueHue 20 4. 3a npoTekaHueM peakiuu ciaenuiu ¢ nomoinpo TCX u XKXXMC.

ITocne 3aBeplIeHHs] pEAKIIUN PEAKLHOHHYIO CMECh KOHLIEHTPUPOBAJH B BAaKyyMe.
Ocratoxk pazbasusinu ¢ nomombo HyO (150 M) 1 3KCTparupoBaitu ¢ MOMOIIBIO
EtOAc (3x100 mi). Opraruyeckuii cjiol otaensnn, npomMeiBaiu paccojiom (100 m),
cymmin Hax 6e3BogHbM Nap SOy 1 KOHUEHTpUpPOBaIH B BakyyMme. [lonyueHHbIN
HEOYHUIIEHHBIH OCTATOK OYHIIAIU C TOMOIIBIO KOJOHOYHON XxpoMaTtorpadpun (AHOKCUA

kpemHus, 100-200 mem, ot 0 1o 2% MeOH B JIXM) u nony4anu tpet-0yTun-4-(1-
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MeTUIHpa3on-4-mwn)nunepasut- 1 -kapodokcunar (0,93 r, 33%) B Buae nouru 6e10r0
TBEPAOTO BEIECTBA.

MC (U2P) m/e [M+H] /BY/%: 267,00/2,45/82,5%

'H saMP (400 MI'u, CDCl3) 6 1,49 (s, 9H) 2,84 — 2,92 (m, 4H) 3,53 — 3,60 (m, 4H)
3,84 (s, 3H) 6,95 (s, 1H) 7,21 (s, 1H)

Cranus 2: Cunres 1-(1-meTunnupason-4-un)nunepasuHouctpudropanerara
(Mpeanoa0KUTENIbHBIN CTEXHOMETPHUUECKHI COCTAB)

K pactBopy TpeT-OyTun-4-(1-metunnupason-4-un)nunepasun-1-kapOokcunara
(0,50 r, 1,88 mmouns) B IXM (20 mur) no kamasam pobasysin TOK (0,72 mia, 9,39
MMOJIS1) M PEAKIIUOHHYIO CMECh NEepEeMeIINBaIl NPU KOMHATHOH TeMIlepaType B
TedyeHue 5 4. 3a nporekaHueM peakuuu ciaenmnu ¢ nomombo TCX u XKXMC. ITocne
3aBEpPIICHUs PEaKIUU PEAKIIHOHHYIO CMEeCh KOHIIEHTPHUPOBAIHN B BaKyyMe.
[Tony4yeHHBIH HEOYUILIEHHBIH OCTATOK MPOMBIBAIH ¢ moMoibio Et,O (2x10 mn) u
nony4anu 1-(1-merunnupason-4-un)nunepasnHOuctpudropanerar
(mpeanoaoXKUTENbHBIN cTexHoMeTpudeckuii cocras) (0,54 r, HEOUUIIIEHHBIN) B BUIE
KOPUYHEBOT'0 MOJYKUAKOTO BEMIECTBA. DTO COEIMHEHHE NCTIOJb30BAJN B CIENYIOIEH
peakuuu 6e3 JOMOJHUTEIbHOW OUUCTKH.

MC (U2P) m/e [M+H] /BY/%: 167,00/1,32/81,5%
'H saMP (400 MI'u, AMCO-dg) 6 3,06-3,20 (m, 4H) 3,01 - 3,08 (m, 4H) 3,73 (s, 3H)
7,19 (s, 1H) 7,34 (s, 1H) 8,74 (brs, 1H).

Cranus 3: Cunre3 N-[1-(1H-ungon-3-unmerun)nentun]-2-[4-(1-mMeTunnupaso-
4-un)nunepasun- 1 -un|ruazon-5-kapdokcamumaa

K pactBopy 2-6pom-N-[1-(1H-uHm0J-3 -HIMETHUI ) TEHTHUJT | THA30JI-5-
kapOokcamuza (0,25 r, 0,62 mmoust) u 1-(1-meTunnupaszon-4-
un)nunepasuHouctpudropanerata (MPeanoOJONKUTETbHBIN CTEXUOMETPHIECKUI
coctas) (0,26 r, 0,66 mmounss) B CH3CN (7,5 mu) nobasnsinu K,CO3 (0,42 1, 3,08
MMOJIS1) U PEAKLIUOHHYI0 CMECh HarpeBaju B repMETH3HNPOBAHHON MPOOUpKe MpHu
100°C B Teyenue 20 4. 3a npoTekaHueM peakiuu cienuiu ¢ nomoinpo TCX u
KXMC. Tlocne 3aBeplieHHs] peakMU PEAKIUOHHYIO CMeCh pa30aBIsii ¢ TOMOIIBIO

H,0 (50 mn) u sxcrparuposanu ¢ nomompbio EtOAc (3 x75 mur). Opranuueckuii cioi

OTAEJISLTN, TPpOMBbIBaIU paccosioM (50 mur), cymunu Hag 6e3BonabiM NaySOy u

KOHLIEHTPUPOBAIU B BakyyMe. I1oay4eHHBIN HEOUHUILIEHHBII OCTATOK OYMUILIAJIH C
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NOMOIIBIO KOJIOHOYHOU XxpoMarorpadun (anokcun kpemuusi, 230-400 mem, ot 0 go
4% MeOH B IXM) u nony4anu N-[1-(1H-ungon-3-uamerun)nentun]-2-[4-(1-
MeTHINHpa3oi-4-un)nunepasun-1-unlruason-5-kapbokcamuy (0,14 r, 46%) B BUIE
noutu 0eJoro TBEPAOTO BEINECTBA.
Yucrora nmo nanHbiM BOIKX: 96,5%
MC (UDP) m/e [M+H] /BY/%: 492,00/2,71/95,5%
'H samP (400 MI'u, AMCO-dg) 6 0,83 (t,J = 6,8 'y, 3H) 1,18 — 1,36 (m, 4H) 1,40-
1,58 (m, 2H) 2,76 — 2,98 (m, 6H) 3,52 — 3,59 (m, 4H) 3,73 (s, 3H) 4,08 — 4,14 (m,
1H) 6,91 — 7,12 (m, 3H) 7,19 (s, 1H) 7,31 (d, J = 7,6 T'u, 2H) 7,58 (d, J = 7,8 'y, 1H)
7,83 (s, 1H) 7,97 (d, J = 8,5T'y, 1H) 10,76 (s, 1H).

[Mpumep 14: N-[1-(1H-Uunon-3-unmerun)nentua]-2-[4-(2-metunnupaszon-3-

WiI)nurnepasuH- 1 -un|tuazon-5-kapookcamMun
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Cranus 1: Cunres Tper-0yTun-4-(2-MeTuanupason-3-ui)nunepasuH- 1 -
kapOokcuiara

K pactBopy 5-iion-1-merunnupasona (1,34 r, 6,45 mMons) u Tpert-
Oyrunnunepasus- 1 -kapbokcunara (1,00 r, 5,37 mmoust) B i-PrOH (18 M) nobassinm

stunenrukonb (0,33 1, 5,37 mmonst), Cul (0,20 r, 1,07 mmouns) u K3POy (4,55 1, 21,5

MMOJIs1). PeakumoHHYI0 CMeCh HarpeBaju B repMeTU3upoBaHHON nmpodupke mpu 100°C
B TeueHue 16 4. 3a nporekanuem peakiuu ciaenuiu ¢ nomoinbo TCX u XKXXMC.
ITocne 3aBeplIeHNS pEAKINU PEAKIHOHHYIO CMECh (PUIBTPOBAIN Yepe3 LEJHT,
npoMbiBaiiu ¢ momombio EtOAc (100 M) u puiabTpaT KOHLUEHTPUPOBAIU B BAKyyMe.
ITony4eHHBI HEOUYHLIEHHBIM OCTATOK OYUINAJIHU C TOMOLIBI KOJOHOYHOU

xpomartorpaduu (nuokcun kpemuus, 100-200 memr, ot 10 1o 40% EtOAc B rexcaHax)
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U noJiydaiu TpeT-0yTui-4-(2-metunnupason-3-un)nunepasun- 1 -kapobokcunar (0,33 r,
24%) B BHJE XKEATOr0 TBEPAOTO BELIECTBA.
MC (U2P) m/e [M+H]+/BY/%: 267,00/2,90/92,8%

Cranus 2: Cunres 1-(2-meTunnupaszon-3-un)nunepasunouctpudropamnerara
(IpenmnosoKUTEIbHbIN CTEXHOMETPHYECKHI COCTAB)

K pactBopy TpeT-OyTun-4-(2-meTunnupas3on-3-ui)nunepasun-1-kapookcunara
(0,301, 1,12 mmounst) B AXM (5 ma) no kamnsam gobasusuin T®K (0,77 r, 6,76 MMous)
U PEaKMOHHYI CMECh MEePEeMEINBAIU MPU KOMHATHON TeMIepaType B TeYeHHEe 3 4.
3a nporekanueM peakiuuu cienuiau ¢ momoimbo TCX u XXXMC. Ilocne 3aBepmeHus
peaKkI Uy PeaKMOHHYI CMeCh KOHIIEHTPUPOBAJIU B BaKyyMe u nonydanu 1-(2-
METHJITUPA30JI-3-HI)TUuINepasnHOucTpudTopanerat (IpeaAnOT0KIUTEIbHBIH
crexuomeTpudeckuit coctas) (0,40 r, HEOUHINEHHBIH) B BUI€ KOPUIHEBO N JKUAKOCTH.
JTO coeaMHEHNE HCIOJIb30BAJIM B CIEAYIOMIEH peakiuu 0e3 TOMOJHUTEIbHON
OYHCTKH.

MC (U2P) m/e [M+H]+/BY/%: 167,00/1,66/87,7%

Cragus 3: Cunre3 N-[1-(1H-ungon-3-unmerun)nentun]-2-[4-(2-meTunnupasoi-
3-mmnunepasul- 1 -un]tuazon-5-kapbokcamuna

K pactBopy 1-(2-meTunnupason-3-un)nunepazuHoucrpudropanerara
(mpenmonoxuTeabHbIN cTexnoMerpuueckuii cocras) (0,12 r, 0,31 mmounst) u 2-O6pom-
N-[1-(1H-ungon-3-unmetun)neHtui|tuason-S-kapookcamuna (0,25 r, 0,61 mmoss) B
CH;CN (7,5 mu) nobasasinu K,CO3 (0,42 1, 3,05 MMOJIsI) U peakLMOHHYIO CMeCh
HarpeBaju B repMeTu3upoBaHHoi nmpobupke mpu 80°C B Teuenne 16 4. 3a
nporekanueM peakuu caenuiu ¢ momombio TCX u XXXMC. Ilocne 3aBepmeHus
peaKuuu peakKlHOHHYI0 cMech pa3dasisiiau ¢ nomoibio 5% MeOH B JIXM (30 min),
GbuIbTpOBANIH Yepe3 LEJUT, TPOMBIBAIU ¢ oMoInbio 5% MeOH B JIXM (30 min) u
KOHIIEHTPUPOBAJH B BakyyMe. [1onyueHHbIH HEOUHINEHHBIH OCTATOK OYHINATH C
MOMOIIBIO KOJIOHOYHOU XxpoMarorpadun (aunokcun kpemuusi, 100-200 mem, ot 1 go
5% MeOH B IXM) u nony4yanu N-[1-(1H-uanon-3-unmernn)nentun|-2-[4-(2-
METHJITUPA30JI-3-mn)nunepasut- 1 -un|ruazon-5-kapookcamun (0,12 r, 40%) B BuIe
Oeyioro TBEPIOro BEIIECTBA.

Yuctora mo nanHeiM BOXKX: 97,2%
MC (U3P) m/e [M+H]+/BY/%: 492.00/2,98/95,8%
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'H sMP (400 MI'u, AMCO-dg) 6 0,82 (d, J =6,5T, 3H) 1,18 — 1,38 (m, 4H) 1,42-
1,60 (m, 2H) 2,98 — 2,77 (m, 6H) 3,60-3,66 (m, 4H) 3,67 (s, 3H) 4,09 — 4,15 (m, 1H)
5,89 (s, 1H) 6,96 (t,J =7,3T'u, 1H) 7,00 — 7,12 (m, 2H) 7,25 — 7,35 (m, 2H) 7,58 (d,
J=78Tu, 1H) 7,84 (s, 1H) 7,99 (d, ] = 8,5 'y, 1H) 10,77 (s, 1H).

buonoruueckuii npumep 1: Uccnenosanue nentunHoro gparmenra anbda-
cunykieuHa (4F) mo metoauke aHanusa nojspusanuu GpiayopecueHuuu in vitro.

B mMeronuke aHanuza nmossipuszanuu GayopecueHuu UCCIEeNYIOT CTOCOOHOCTh
COEAMHEHUHN MONABIATh ayTOArPErauio NeNTUAHbIX (PAarMeHTOB (L-CHHYKJIEUHA.
IMenTuabl MHKYOUPOBATU B MPUCYTCTBHH UJIU MPH OTCYTCTBUH UCCIENYEMBIX
COeAMHEeHUN (KOHLEHTPaLNN coenrnHeHnii coctaBism ot 33,3 no 0,015 MxM) npu
KOMHAaTHOH Temmepatype B TeueHne 120 mua. OOpa3ibl CUUTHIBAIN C ITOMOIIBIO
ycTpoiicTBa aisi cuuThiBaHus mianmeToB Beckman Coulter DTX 880 B pexxume
nossipuzauuu GIyopecueHUH IPU JJIUHE BOJHBI BO30YXKAeHUs, paBHOU 485 HM, U
IJIMHE BOJIHBI UCNTyCKaHUs, paBHOU 520 HM. Pe3ynbTaThl aHanu3uposaiu ¢
HCIIOJIb30BAHUEM UYEThIpexnapaMeTpUUeCKON JOTUCTUYECKON ampOKCUMAaLUU
(mporpammuoe obecneuenue XLFit, IDBS). ITentuast 4F (CTGFVKKDQLGK (SEQ
ID NO: 1)) nonyuanu ot ¢pupmsl American Peptide. CexxenpurotToBieHHbIe 00pa3Lbl
NEeNTHAOB BOCCTAHABIMBAJIN B OYUIIEHHON BOJle 10 oOecreueHnss KOHLIEHTPaLHH,
paBHOU 5 MM, u pazsogunu ¢ nomouipio S0 MM HEPES (N-2-
ruapoKkcudITHINUNIepasuH-N-2-3Tancyabdonosas kuciora), pH 7,4, ¢ nobasnenuem 50
MM NaCl no obecneueHuss KOHeYHOI KOHLEeHTpauuu, paBHoit 100 HM. TBepabie
coenuHenus pactBopsuid B JIMCO (10 MM) u 3aTem cepuiino paszpoauiu B JIMCO
(300x), 3aTem passoaunu Oydepom (1x) u moaydanu pacTBOPbI IPU MOCTOSIHHOM
koHeuHOU koHeHTpauuu JIMCO, paBHoit 0,33%. Pe3yabTarsl 1Jist HCCIEOBAHHBIX
COeMHEeHUN puBeneHbl B Tabnuie 1.

Tabnuua 1

IMpumep IC5¢ (MxM)

1,4

1,0

2.7

1,0

0,9

1,1

1,5

1,4

Nol e N EN] Ko ) AV, JNANS QUSRS o

1,2
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ITpumep I1C5¢ (MxM)
10 0,4
11 1,1
12 1,0
13 0.8
14 0,9

buonornueckuii npumep 2: MccnegoBanue BO3AEHCTBUS UCCIENYEMBIX
COeIMHEHUN HA B3aMMOJEHCTBUE alib(a-CUHYKJIEHHA C JUMUIHBIMU MEMOpaHaAMHU C
nomoub AMP

Jnist u3y4deHus B3aUMOJAEHCTBUSA UCCIIENYEMbIX COEJMHEHUN C MOJHOPA3MEPHBIM
ASYN B npuUCYTCTBHU JUMUIHBIX MeMOpPaH MPOBOIUIN UCCIEIOBAHUE C MOMOIIBI)
AMP. Uccnenosanus ¢ nomombio AMP nposoaunu B 20 MM docdatHom Oydepe,
pH=7,4, ¢ nobasneruem 100 MM NaCl ¢ momompio ciekTpoMeTpoB Varian Direct

Drive, 600 MI'u, u Varian Inova, 800 MI'ni, ¢ ucnosab3oBanuem 10% D,O B kauecTBe

CUHXpOHU3UpYHoImero pacteopureis. CnekTpbel 00padaThiBain C HCIOJIb30BAHHEM
NMRPipe (cm. nybaukamnuio F. Delaglio, S. Grzesiek, G. W. Vuister, G. Zhu, J.
Pfeifer, A. Bax, J Biomol NMR 1995, 6, 277-293). a-CHUHYKJI€UH UCTIOJIb30BAJN IPH
KOHLeHTpauuu, pasHou 0,12 MM, Toraa kak JunocOMBI C 1-MajabMUTOUII-2-0JIEOUII-SN-
riunepo-3-pochornunepunom (ITODPT), ecnu onn coneprkanuch, 10OABISIIN IPU
KOHILIeHTpauuu, paBHoi 0,8 mr/mn. Bece ciekTpbl koppensauuu "H-""N cnumamu ¢
ucnosnb3zoBaHueM umnynbcHoro pexuma SOFAST (cm. ny6nukanuro P. Schanda, E.
Kupce, B. Brutscher, J Biomol NMR 2005, 33, 199-211). OTHeceHue pe30HaHCHBIX
CUTHAJIOB NIPU YCJIOBUAX, OJU3KUX K (PU3UOJIOTHYECKUM, ONTUCAHO B MPEAIIECTBYOMEH
nyonukamuu (BMRB ID 16300; cm. nyonukauuio J. N. Rao, Y. E. Kim, L. S. Park, T.
S. Ulmer, J Mol Biol 2009, 390, 516-529). /Ins TUTpOBaHUS JUTAHIA UCCIENYEMbIe
COEAMHEHUs MOPUUAMHU N00aBisiau K cMecu TUIocOMb/ASYN. CriekTprl KOppesiuuu

15 1 o
N-"H caumanu Ha KaXXa0u Ctaaiud U UHTCHCUBHOCTHU CUTHAJIOB CpaBHUBAJU C

WHTEHCUBHOCTBIO curHasia csobomanoi ¢popmbl ASYN, yuutsiBas 3pdekT paspeneHus.
JIns yMeHbIIeHUs IyMOBBIX 3()(HeKTOB B MOJYYEHHBIX PE3yJIbTaTax yCPEeIHSIN
OTHOUIEHUSI UHTEHCUBHOCTEH JJIsl HECKOJbKUX MOJOXKEeHUN aMuAHbIX rpynn ASYN,
NOJIyYEHHBIE JJIs IBYX oOnacTel, BBIOPAHHBIX, KAK COOTBETCTBYIOIIUE PEKUMAM
cesa3biBaHus SL1 u SL2, onucanneim panee (cMm. nybnukanuio C. R. Bodner, A. S.

Maltsev, C. M. Dobson, A. Bax, Biochemistry 2010, 49, 862-871).
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NHTEHCUBHOCTU CUTHAJIOB, MOJYyYE€HHbIE C IOMOIIBIO FeTepOosiiepHON
OHOKBaHTOBOH koppensuuonHoil ciektpockonuu (I'OKC) nna ASYN,
yMeHbInawTcs, eciu ASYN BkiIroueH B munugubie MemOpanbl. ObOpamienue
BBI3BAHHOTO JIMNIMAAMHU YMeHbLIEHUsI MHTeHCcuBHOCTH curHajia I'OKC ¢ nomoubsro
UCCIEAYEeMBbIX COeJUHEHUI yKa3bIBA€T Ha CIIOCOOHOCTD UCCIENYEMOI0 COeIMHEHUS
HapywaTh cBs3biBaHue ASYN ¢ nunuaHoi memOpanoii. Uccnenyemblie coequHeHUs
moryT obpatuth B3aumozeiicteue ASYN ¢ nunocomamu ¢ 1-majbMUTOMI-2-0JI€OUIT-
sn-raunepo-3-dpocpornuuepurom (ITOPT), (0,8 mr/mi), 3aBUCUMBIM OT
KOHIIeHTpanuu obpazom. Takke mpoaHaIU3UPOBAHBI PE3YJIbTATHI, MOJYYEHHBIC IS
ocTaTkoB 66-76 ASYN.

buonornueckuit npumep 3: Bo3nelicTBrue UCCIENyeMbIX COEAUHEHUN HA
KOJIbIIEBBIE OJIUTOMEPHI B IUMUAHBIX MeMOpaHax.

Jlns HenmocpeACTBEHHOM BU3yalnu3alluy BO3ECTBUS UCCIENYEMbIX COEJUHEHU N
Ha oOpasoBanue onuromepoB ASYN B IUNMUAHBIX MeMOpaHax HCIOJIb30BAIH
3JEKTPOHHYIO MUKPOCKOTHIO. CeTKH ¢ MOKPbITHEM U3 (OpMBapa ¢ HAHECEHHBIM
JUNUAHBIM MOHOCJIOEM KOHTPACTHO OKPALIMBAJIN HACBHIIEHHBIM PACTBOPOM
ypanunauerata B 50% EtOH B Teuenue 25 muH. 3atem cetku Ha 10 MUH moMernanu
Ha kaniao 2% pacTBOpa OCHOBHOIO a30THOKHUCJIOTO BUCMYyTa U OBTOPHO 3 pasa
OCTOPO’KHO MPOMBIBAJIM ABAXKbl JUCTUJLINPOBAHHONW BOJOH U AaBajlu UM MOJHOCTBIO
BBICOXHYTb. M300pakeHus: CETOK MOJyydaly ¢ TOMOLIBIO TPAHCMUCCHOHHOTO
3JEKTPOHHOro Mukpockona Zeiss EM10. [lns kaxnol ceTku ¢ o0pa3iom nmosnydanu S-
10 snexTpoHHBIX MUKpodoTOorpaduii mpu yseauuennu, paaom 10000x, u 5-10
nzo0pakeHui npu yBenanueHun, paBHoMm 40000 x. Haunydmue GoToHEeraTUBLI
CKaHUPOBAJHM U aHAJU3UPOBAJIH C MOMOLIBIO MporpaMMHOro odecrneuenus ImagelJ 1.43
IJIS1 ONIPEeNIeJICHUs] KOJMYECTBA KOJBIEBBIX OJUTOMEPOB B MOJIE 3pEHUS MPH OOIBIIOM
yBennueHun (100x100 am) (Rasband, W.S., ImageJ, U. S. National Institutes of
Health, Bethesda, Maryland, USA, http://imagej.nih.gov/ij/, 1997-2014).

Hccnenyemble coeqMHEeHUsl, KOTOPbIE B3aUMOAEHCTBYIOT C OJIUT'OMEPHBIMU U
cBsi3aHHBIMH ¢ qunuaamMu popmamu ASYN, MOTYT OCYIIECTBIISTh 3TO TAKUM 00pa3oM,
YTO 3TO YMEHbLIAET CPOACTBO onuromMepoB ASYN k nunugHoii MmeMmOpaHe.
Coenunenust moryT npensaTcTeoBaTh onuromepuszaund ASYN, cesazeiBanuo ASYN ¢
JUMUAHON MeMOpaHOH 1 00pa30BaHUIO KPYTIIbIX KOJbIEOOPA3HBIX OJIUTOMEPOB

("mop") B 3THX MeMOpaHax u 3TO MOXKeT u3MeHuThb arperaunio ASYN u
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NpeaoTBPaTUTh 00pa3oBaHUE OCOOBIX OJUTOMEPHBIX CTPYKTYP, KOTOpbIE
IPEANOI0KUTEIBHO CIOCOOCTBYIOT HEHPOTOKCUYHOCTH HEMPABUIIBHO YJIOKEHHBIX
onuromepuzoBaHHbIXx ASYN npu Oone3nu IlapkuHcoHa.

buonornueckuit npumep 4. Bo3aelicTBue nccienyeMbix COeAUHEHUH Ha aiabga-
CUHYKJIEUH B KJETKax

Hsyuanu Bo3aelcTBHE UCCIENYEeMbIX coennHeHni Ha HakomieHue ASYN B
KieTkax Heripobnactomel B103, ceepxakcnpeccupyromux ASYN uenoseka. Jlis
SKCTIPECCUPOBAHUS B 3TUX KJeTKaxXx MedeHOoro ¢ nmomoinbio GFP (6enok, obnanaromuii
3eneHol payopecuennueit) ASYN ucnonb30Baiu CUCTEMY 3KCIPECCUPOBAHUS
neHtuBupyca. YUepes 48 4 mocjae MHULUHUPOBAHUS 3KCIPECCUU B TeUEHHUE elle 24 4
nobaBisin pa30aBUTENb UM UCCIIEyEMOE COeNMHEHHE. 3aTeM BU3YaJIU3UPOBAIHU
konudecTBO HakomiueHHoro GFP-ASYN nns onpenenenust yMeHbIIEHUs
koHueHtpanun ASYN-GFP B knetkax, cepxakcnpeccupyromux ASYN.

buonornueckuii npumep 5: Mccnenosanue 3¢ pekTUBHOCTH iR ViVo

bonesns [Tapkuncona (BII) xapakrepusyercs abeppaHTHBIM HAKOIMJIEHUEM
onmuroMepHbix ¢popm anbdpa-cunykiaenHa (ASYN). [IpeanonaratoT, 4TO 3TH TOKCUYHbBIE
dopmbl ASYN coneificTBYIOT HapylleHUI0 QYHKINU HEHPOHOB U THOEIN KIETOK,
Habmonaromuxcst npu BIl u Apyrux CHHYKJIEHWHONATHUAX, OTYACTH BCIEICTBUE
oOpa3zoBaHUs MOPOOOPA3HBIX CTPYKTYP B KJIEeTOUHbIX MeMOpaHax. CoennHeHus,
OMMCaHHbIE B HACTOSILIEM N300peTeHnu, pa3paboTaHbl 11l 0CIabNIeHUs] CBI3aHHBIX C
BIl cuMNITOMOB M NATOJIOTUH MyTEM CEJEKTHBHOIO OJOKUPOBaHMS 00pa3oBaHUS U
HaKOTIJIEHUS] 5TUX TOKCUYHBIX THITOB ASYN.

A) Mogens 6osne3nn [TapkuHCOHA Ha TPAHCTEHHBIX Mblax. Mccnenyembie
COeIUHeHUs u3ydalu ¢ ucrnojp3zopanuem monenu bII Ha TpaHCTeHHBIX MbIIIax,
ceepxakcnpeccupyromux ASYN nukoro Tuma dyejoBeka npu BO3AEUCTBUH MPOMOTOPA
Thy-1 (Takke Ha3BIBAKOMUXCS TPAHCTEHHBIMHU MbIIIAMU JTUHUU O1,
ceepxakcnpeccupyromumu ASYN), myTeM BBeAE€HUS UCCIEAYEMBIX COeTUHEHUN IPU
KOHIeHTpauuu, paBHou 0, 1 unu 5 Mr/kr (BHyTpUOPIOIIMHHO), OOUH pa3 B CYTKH (5
IHEH B HEeJeJI0) B TeUeHUE 3 MeCsIeB U 3aTeM OI[eHUBaJU oTHOCsmuecs Kk bI1
CEHCOMOTOPHYIO pabOTOCTIOCOOHOCTh, OMOXUMUYECKHUE U3MEHECHUS U
HeBpomnaTojorndeckue n3MeHeHnss ASYN U poACTBEHHBIX OEJIKOB.

JI1s u3ydeHHus: CECHCOMOTOPHOI HEAOCTAaTOYHOCTHU MCIOJNb30BAIH 3alaHUE C

KPYIJOM MTAHION C UCTIOJb30BAHUEM KOJIUYECTBA COCKAJIb3bIBAHUN B KA4ECTBE
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NEePBUYHOTO pe3yibTaTa ucnbiTaHus. McciaenoBanu TpaHCTE€HHBIX,
ceepxakcnpeccupyromux ASYN, u He SBAAIOIUXCS TPAHCTEHHBIMU MBIIIEH U
ONpeness i CTATUCTUYECKU 3HAUNMble 3HAUEHUs YBEJINUYEHUs KOJINYEeCTBA
COCKaJIb3bIBAHUH, IMOJYYEHHBIX JUJI TPAHCT€HHBIX CYOBEKTOB, KOTOPBIM BBOAUIIU
pa30aBuTeNb, IO CPABHEHUIO C KOHTPOJbHBIMH, HE SBJISIFOLTUMUCS TPAHCTEHHBIMU
cyOBeKTamMu, KOTOPbIM BBOAMIN pa30OaBUTEb.

[TpoBoaMIM aHAJU3 TOMOTEHATOB KOPTUKAJIBHON U TMIINIOKAMIAJIBHON YaCcTH
TOJIOBHOTO MO3Ta IO METOAUKE BECTEPH-OJIOTTHHTA M ONPEAENsiIu CTATUCTUYECKH
3HAYMMBbI€ 3HAYEHHS] YMEHBbIIEHHUS KOHIIEHTPAIuil TpaHcreHHoro oenka ASYN.
[TpoBonmnym OMOXUMHYECKUE UCCIEIOBAHUS OJIMTOMEPHBIX OEJIKOB B KOPTHUKAJBbHBIX
rOMOT€HATax C Ucrnoyib3oBanueM anTuTesa All u Mmeronuk 1oT-0J0TTHHTA (BKIIOYAs
ASYN).

B) Mopenp Ha TpaHCTEHHBIX MbIIax JUHUU 61, cBepxakcnpeccupyromux ASYN.
B nmpenmecTByOmMHUX UCCIENOBAHUIX C UCTIOJIb30BAHNEM HMMYHHOTO MEYEHHS,
npoBeneHHbIX Masliah ¢ coTpyaHuKaMu, MOKa3aHO CTATUCTUYECKOE 3HAUNMOE
yBeJaudeHue UMMyHHO MedeHoro ASYN B Helipoduiiax KOpsl TOJIOBHOTO MO3Ta
TPAaHCTeHHBIX Mbllel quHUM 61, cBepxakcnpeccupyromux ASYN (Masliah E. et al .,
Science, 2000, 287(5456):1265-9). DTu HEBPOMATOJIOTHUECKHE PE3YIBTATHl MOKHO
NOBTOPHO MOATBEPAUTH B HACTOSIIEM UCCIEJOBAHNUU C UCIIOJb30BAHUEM METOAUK,
onucaHHbIXx Masliah u corpynaukamu. Mccnenosanu cBsi3aHHbBIE C
HelipoaereHepanuel Mapkepsl, BKJIO4asg TUpo3uHruapokcunasy, NeuN u KOI'TI
(xucaplii GUOPHUIIAPHBIN TIHAIPOTEHH ).

HccnenoBanu BO3AEHCTBHUE UCCIENYEMbIX COSUHEHUN MPHU Pa3HbIX A03aX HA
CEHCOMOTOPHYK HEIOCTATOYHOCTh TPAHCTEHHBIX MbILIEH JUHUU 61,
ceepxakcnpeccupyromux ASYN, ¢ mOMOIIbIO UCCAENOBAHUS ABUTATEIbHOMN
AKTUBHOCTHU C MCIIOJb30BAHUEM KPYTJIOH IITAHTH, OMMMUCAHHOTO BBIIIE, U OMpPEeaeIsIn
CTaTUCTUYECKHU 3HAYMMBbIE 3HAYEHHS YBEIMYEHHs KOJTUYECTBA COCKAJIb3bIBAHUM,
MOJIYYEHHBIX st cBepXakcnpeccupyromux ASYN TpaHCTe€HHBIX KOHTPOJbHBIX
MBbIIIeH, KOTOPBIM BBOIIIIN pa3OaBHUTENb, IO CPABHEHHUIO C KOHTPOJIbHBIMH, HE
SABJISIOIUMHUCS TPAHCTEHHBIMHU CyOBEKTaMHU, KOTOPBIM BBOAMIU pa3baBuTens. B aTux
UCCIIEIOBAHUSIX OLEHUBAJIN YIYULIEHHE CEHCOMOTOPHBIX, OMOX UMHYECKUX,
MOBEIEHYECKUX U HEBPOIMATOJIOTHUYECKHE PE3YJIbTATOB B MOJENH OOJNE3HU

ITapxunrcona/cnaboymus ¢ tenpuamu Jlesu (BII/CTJI) Ha TpaHCT€HHBIX MBIIIAX.
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OOPMVYIJIA U30BPETEHM A

1. Coenqunenne gpopmyisl (1):

R3

R2 O 0

B KOTOpOH
B o6o3nauaet 9- wian 10-4neHHBIA TeTEpOAPU, UK S- UK O-4JIeHHbIN

reTEPOLMKIOATKIII, KaX bl U3 KOTOPBIX SIBISIETCS HE3aMEIeHHBIM HIJIH 3aMEIEeH C
MOMOIIbIO -(Rl)m;

rae m paBHo O, 1, unu 2; u

K KIbIH R Hesasucumo oGosnauaer C-Cy4-ankun (HeoOs3aTeIbHO 3aMeIeHHBIN
OIHHMM HUJIHA OOJIBIIUM KOJIMYECTBOM aTOMOB rajgoreHoB mid -0-C-C4-aaKuIbHBIX
rpynm), rajgoreH, -OH uwiu —0-C-Cy-ankun;

R? 0603HauaeT H, C-Cs-ankun (He3aMeIeHHbIN UK 3aMeIIeHHbIN OJHUM HJIU
OONBLINM KOJHUYECTBOM TajoreHoBbiX 3amectureneit), -OC -Cy-ankun unn —S-C-Cy-
AJIKWJI, WU apUJIbHYIO, MOHOLMKIHYECKYO HUKI0ATKIIbHY0 Win C-Cy-ankum-
(MOHOLMKJINYECKYIO [UKJIOATKUIbHYIO) TPYTIY, TAe KaKIbId apyj UIH LIHKJIOAJTKUJI
SIBJISIETCSI HE3aMEIeHHbIM UK 3aMelneH rajoreiom, C-Cy-ankuigom uau rajgoreH-C-
C4-anKuaom;

R’ 0603mauaer H mnn C-C4-ankuun,;

A o6o03HauyaeT 5-ujeHHOE reTepoapuIbHOE KOJbIIO;

Ar obo3HavaeT peHWT UK S- WU O-4JIEHHBIH apOMATHYECKUUN reTepOLHKII,

. 4
Heo0s13aTeNbHO 3aMeIeHHbIH ¢ momMombo —(R )y,

L o4

rae n pasuo 0, 1, 2, wiu 3; kaxnsiii R He3aBucumo obozHadaet Ci-Cy-ankun
(HeoOs13aTeTbHO 3aMEIeHHBIN OJHUM HJIH OOJIBIITUM KOJMYECTBOM aTOMOB T'aJIOTEHOB
unu OC,-Cy-ankunpubix rpynn), rajgorex, -OH, -CN, CF;, CHF,, CH,F, C-Cy4-
ankun, pazBeTBiaeHHbIN C-Cy-ankun uiau —OC (-Cy-ankuim;

WM ero apManeBTHYECKHU MpUeMiieMas COJb.

2. Coenunenue no 1. 1, B kotopoM m pasHO O.
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3. Coequnenne no m.n. 1 wiu 2, B kotopoMm B 0o0o3Hauaet HeoOs13aTeIbHO
3aMeleHHbId nHaoJ, 0eH3odypaH, Oen3zornodeH, nHAa30J, OEH3UMUIA30J1,

OeH30Kca30J1, O€H3U30KCA30JI, UMHUAA30NUPUANH UJIH NUPPOJONUPUIUH.

4. CoenuHenwue 1o 1. 3, B KOToOpoM B o6o3HavyaeT HE0OsA3aTENbHO 3aMeIeHHbIH

WHAOJ Uik 0003HaUaeT HeoOsA3aTeIbHO 3aMEIEHHBIN 3 -UHIO.

2
5. Coenunenue no nrodomy u3 m.m. 1-4, B koropom R™ 0003HaYaeT METUNIBHYIO,
STHJIBHYIO, TPOTUJIBHYIO, TPET-OyTUIBHYIO HJIM H-OyTHUIIBHYIO, TEHTHJIBHYIO UJIU

FeKCUJIbHYIO TPYIIY.
2
6. Coenunenue o 1. 5, B kotopoM R” o6o3HauaeT H-OyTHII.

7. Coequnenne no jgr0domy u3 m.m. 1-6, B koTopoMm A oOo3HaYaeT mMUPPOI,
dypan, THOPEH, MUPa30J, UMHIA30J, OKCA30J, H30KCA30J1, THA30JI, TPHA30JI,

OKCaaua3oJl, THAANA30J UJIN TeTPas3oJ.
8. CoenuneHnue 1o n. 7, B KOTOpoM A 0oO03HaudaeT THA3O0JI.

9. Coenunenue no grobdomy u3 n.m. 1-8, B koTopom Ar oOo3HauaeT peHu,
NMUPUAUH, MTUPUMHUAWH, IUPpUAA3UH, TUPAa3HWH, MUPA30JI, UMHUAA30JI, TPHUA30JI,
. 4 . d
Heo0s3aTeNnbHO 3aMeIeHHbIH ¢ momoubio —(R ), kaxabiit R™ HezaBucuMO
o6o3nauaeTr C-Cy-ankui, He0OA3aTENBHO 3aMEIEHHBIN OJHUM HUJIXA OOJIbIIHM
konudecTBOM aToMoB ranoreHoB unu OC;-Cy-ankunos, uiu ranore, -OH, -CN, CF3,

CHF,, CH;F, C-C4-ankun, pazserBineHabiii C-Cy-ankun unu —OC-Cy-ankun.

10. Coenqunenne no gobdomy u3 m.m. 1-9, B KOTOpOM —(R4)n obo3nauaeT C1-Cy-

AJIKHJI.

11. Coenunenne no modomy u3 n.m. 1-9, B koropom Ar o003Ha4aeT NUPHUAMH,

NUPpUMUAUH, TUPUAA3UH, TUPA3UH, TUPA3OJI.
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12. Coenunenue no modomy u3 n.m. 1-11, BeIOpaHHOE U3 TPYNIBL, COCTOSIIEH

N 7\ —N | N-[1-(1H-ungon-3-unmMeTun)neHTun]-
H | D—N N—<\:/> 2-(4-nmupUMUANH-S-UINUnepasuH- 1 -
S — N | un)ruason-5-kapGokcamun
(o)
N
H
N = N-[1-(1H-uHz0I-3-UIMETHUI ) TEHTHI |-
H | >N N—-<\:/> 2-(4-nupuUMUANH-2-HINUNIepa3uH- 1 -
N S N 1J1)THA307-5-KapOoKcaMus
(0]
N
H
N I\ — N-[1-(1H-ung01-3-UIMETHI ) TeHTHI |-
H | >N N N |2-[4-(4-nupugun)nunepasun-1-
N s \/
WJ1| THA30J1-5-KapOoKcamMun
(0]

Iz

Iz

N-[1-(1H-unm0M-3-UIMETHUI)TEHTH |-
2-[4-(3-nupunun)nunepasus-1-
WJ1|THA30J-5-kapOokcamun

I=z

N-[1-(1H-uHm0I-3-UIMETHUI ) TEHTHI |-
2-[4-(2-nupunun)nunepasun-1-
U1 | THA30J1-5-KapOoKcamMu

Iz

N-[1-(1H-uHm0I-3-UIMETHI)TEHTHI |-
2-(4-nupuMuANH-4-uInunepasuH- 1 -
WJT)THA30J1-5-KapOoKcamMun

Iz

N-[1-(1H-unm0M-3-UIMETHI)TEHTHI |-
2-(4-nupunazuH-4-unnunepasuH-1-
WJT)THA30J1-5-KapOoKkcamMun




—ﬁ N-[1-(1H-unm0I-3-UIMETHUI)TEHTHI |-
\>—N 7/ | 2-(4-nupuna3zuH-3-unnunepasuH-1-
N N=N" | im)rnason-5-xap6okcamun

| o]
N
H
N \ —N | N-[1-(1H-uHnon-3-unMeTus)neHTu|-
H I >N N \_/> 2-(4-nupa3uH-2-uinunepasuH-1-
N s /' N M) THA301-5-KapOoKcaMua
| o)
N
H
N I\ N-[1-(1H-unm01-3-UIMETHI ) TeHTUI |-
| SN ,N_O 2-(4-penunnunepasun-1-un)Truazon-5-
N N kapOokcamMun
| (0]
N
H
NH | N-[1-(1H-uHnon-3-uaMeTu)neHTu|-
\>“N —C 2-[4-(1H-niupazon-4-un)nunepasun- 1 -
ui|ruason-5S-kapookcamun
| o]
N
H
H N-[1-(1H-unn0M-3-UIMETHUI)TEHTH |-
~ 2-[4-(1H-nupazon-5-un)nunepasun-1-
\'2: \>‘N _U U] THA301-5-KapOoKcaMua
\ o
N
H
N-[1-(1H-unm0I-3-UIMETHI ) TEHTHI |-
\>—N —</:,{l 2-[4-(1-meTunnupason-4-
un)nunepasuH-1-un|ruazon-5-
| 0 kapOoKkcamMun
N
H
\ N-[1-(1H-uHm0M-3-UIMETHI)TEHTHI |-
N N~N | 2-[4-(2-MeTunnupason-3-
Ho | >N N—v wi)nunepasut- 1-un]tuason-5-
N S KapOoKcamMun
| o
N
H

WM ero GapMaLeBTHYECKHU MpUeMIIeMas COJib.
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13. @apmaneBTuuecKkass KOMIO3ULUSA, COAEPIKALIASA IO MEHBIIEH MEPE OAHO
COenUHeHHe Mo JIOOMYy M3 MPEIbIIYIUX MYHKTOB WIN ero (apMaleBTUUECKU

IpUEMIIEMYIO COJIb U (papMaleBTUYECKU IPUEMJIEMbIH HHEPTHBII HAIOJIHUTEb.

14. Cnoco0 nedeHus HeWpoaereHepaTUBHOTO 3a00IeBaHUS HITH
IaTOJIOTUYECKOTO COCTOSIHUS, CBSI3AHHOTO ¢ arperauueil OenKkoB MM MEeNTUOB,
BKJIIOLIaIOH_II/Iﬁ BBCACHUEC HYXXIAKOIEMYCA B TAKOM JICHCHUUN Cy6"beKTy IO MEHbIIEH
Mepe OJTHOTO COeNHMHEeHUs 1o Jrobomy u3 m.m. 1-12 unu ero ¢papmaneBTuYeCKH

npuemsieMoit coiu B 3QPEeKTHBHOM KOJIUUECTBE.
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