202390583 Al

(19) EBpa3unckoe 21 202390583 13 A1l
naTeHTHoOe
BeAOMCTBO
(120 OINMCAHUME N30BPETEHUS K EBPASUMCKO 3ASIBKE
(43) Aara ny6nukauum sasiskm (51) Int. Cl. A61P 27/02(2006.01)
2023.10.20 CO7D 413/04 (2006.01)
CO07D 413/14 (2006.01)
(22) MPara nopaum sase AG6IK 31/4184 (2006.01)
2021.10.05
(54) HOBBIE COEJIMHEHMS U UX IPUMEHEHHE B KAYECTBE TEPATIEBTUYECKH
AKTHUBHBIX BEILLECTB JIJISI IEYEHUS U/WJIU ITPEJOTBPALLIEHUS
3ABOJIEBAHUI, 3ATPATUBAIOIIUX IUTMEHTHBIN SMIUTEJIUMA CETYATKA
(31) 17/065,795 (72) Waobperatens:
(32) 2020.10.08 IlITerep Marruac, MroJuiiep Aekc,
(33) US Mapuro Maypo (CH)
(86) PCT/US2021/053577 (74) Mpeacraswrens:
(87) WO 2022/076417 2022.04.14 PeA '
Hunosa M.H. (RU)
(71) 3assurens:
SHJIOI'EHA TEPAIIBIOTUKC, UHK.
(US)
(57) HaCTOSIHIeC I/1306peT6HI/Ie OTHOCHUTCA K CHOCO6y JICUCHUA I/I/I/IJ'II/I IpEAOTBPAIICHUA 3360J’I6BaHI/I${,

3aTparvBaroLIero MMTMEHTHBIH AMUTEINH CeTYaTKH, BKIIOYAoeMy BBeieHHe coequaeHns popmysl (1)

Ri2
R

o}
<
N

X
)—A
N
Rig )

UM eTo (papMalleBTUYECKU IPUEMIIEMON COJH, PAlleMUYECKOM CMECH, COOTBETCTBYIOIIET0 SJHAHTHOMEPA
UM, €CJIX IPUMEHHMO, COOTBETCTBYIOIIETO AuacTepeoMepa, rae X mnpencrasister coboit NH uiu O, Ry,
Ry, 1 Ry; He3aBucuMO BBIOpaHBI M3 IPYMIIBL, COCTOSIIEH M3 Bogopoaa, (ropa, xiopa, Tpudropmernia,
MeThiIa ¥ JUQTOPMETOKCH, A BBIOpaH M3 IpyHIlbl, cocTosmei u3 ocrarka gpopmyinst (1), (II1), (IV), (V),

VD), (VII) wm (VIID)
Rp Ry R, R,
. 0. Ry o) Ry' 0. R . Ry
Rs Re! Ry
)

Rl

Iy any ) V)
RZIV RQV * RZV\
R:!w RaV \\N Rﬁw
N 4<\N
R“V * RAV R4vw
'/<Hs RV RsV A
V1) () (V)

roe "*" o00o3HaYaeT MECTO MPHUCOCAMHEHHS K OCTAaNbHON 4YacTh MONIEKYlbl, U R,, R;, Ry, Rs, R,
R}I’ R4[, Rsl, Rzll, R}ll’ R4”, R5115 Rzlll, R}m) R4”[, Rsm, RZIV, R}IV’ R4W, Rslv, sz, R3v, R4V, RSV, RZVI’
R;¥, R,"' u R;"' HezaBucuMO BHIGpaHBI U3 TPYMIBI, COCTOSANIEH U3 BOIOPONA, HEPA3BETBICHHOTO MU
Pa3BETBIICHHOTO AJNKHJIA, COAepkamero or 1 mo 3 aroMoB yriepoza, gropa, Xxiopa, OpomMa, METOKCH,
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HOBBIE COEIMUHEHUSI U UX TPUMEHEHHUE B KAUECTBE
TEPAIEBTUYECKHW AKTUBHBIX BEIIECTB JIJIs1 JEYEHUS W/WJIA
HPEJJOTBPAIIEHUS 3ABOJTEBAH U, BATPATUBAIOIINX MUTMEHTHBIN
SMUTEJAN CETYATKH

Hacrosimee m300pereHne OTHOCUTCS K HOBBIM COCIUHEHUSIM M MX TMPUMEHEHHUIO B KA4eCTBE
TEPaIeBTHYECKN AaKTHBHBIX BELIECTB Ui JICUYEHHs] W/WIM TPEeNOTBpaIleHus: 3abOJeBaHMA,
3aTParvBarOIUX IMUTMEHTHBIA STHUTEINH CeTYaTKH, W, B YaCTHOCTH, IJisI JICYCHUS W/ WU
npeoTBpaIleHus: 3a00eBaHmi, MPUBOASIIIUX K aTpoduu, AereHepaluu WIA pa3pyIIeHUrO
MUTMEHTHOTO 3MUTEJHS] CETYaTKH, KOTOPbIE TaK)Ke MOTYT IMPHUBOIUTH K aTpouu WK MOTepe

(oTopeLenTopoB U/MIIN HEOBACKYJISIPH3ALUHU CETYATKH.

BakHbIM CeMeicTBOM 3a00jIeBaHUM, CBSI3AHHBIX C AereHepauuell U ru0esibl0 MUTMEHTHOTO
smutesus cerdatku (I[19C), siBnsieTcs MakyJsipHasi nereHepaiusi. MakyJspHas JereHeparust
XapaKTepU3yeTCsl MPOrpecCUpPYIOIlEed MOTepell LEHTPAJIbHOTO 3pEHHUs, CBSI3aHHOW ¢
aHOMaJusIMH MeMOpaHbl bBpyxa, cocyaucroit 00OJOYKH, HEWPOHOB CETYATKH /WU
MUTMEHTHOTO STUTEJUS CeTYaTKH. 1101 Makyioif MOHUMAIOT EHTPATBHYIO 00JIACTh CETYATKH C
npubmsureabHbM auamerpom ot 0,3 1o 0,5 cm. Braromapst BBICOKOH MJIOTHOCTH KOJIOOYEK
MakyJja o0ecreurBaeT NeTATbHOE 3pEHHe JUIsl TAKMX JEHCTBUH, KaK YTEHHE, BOXKICHHE MU

pacrmo3HaBaHUEC JIMLI.

Tax HazbiBaeMasi Bo3pacTHasi MakysipHas nerenepauus (BM/I), naubonee pactpocTpaHeHHasI
¢dbopma MakyJISIpHOH JereHepalyiy, CBs3aHa C MPOTrPECCUPYIOLIEH moTepeil OCTPOThI 3pEHUsT B
LEHTPaJIbHOM YacTU TOJIl 3pEHHUs, W3MEHEHUsIMH B LIBETOBOM 3PEHUM U aHOMAaJbHOU
ajganTauuell K TEMHOT€ U 4YyBCTBUTENBHOCTBIO. BMJI sBnsieTcss OCHOBHOW MPUYHUHON
HeoOpaTUMOM TOTEpU 3pEHHsI B Pa3BUTBHIX CTPAHAX, 3aTPAarHBaroLIeld mpumMepHO 2% roneil.
PacnpocrpanenHocte  BMJ[ yBenuunBaeTcss € BO3pPacToM, U €€ 3TUOJOTUSA  SBJISIETCS

MHOTO(aKTOPHOIA.

Cpenu xmoueBbIX (DAKTOPOB, CHOCOOCTBYIOIMMX 3a0O0JIEBAHHID M €ro MPOTrPEeCCHPOBAHUIO,
notepsi pyHKUHOHANbHBIX KieTok I19C u m3meHeHus B ux Oa3zajbpHOH MeMOpaHe, MeMOpaHe
bpyxa. II2C mpencrasisier co0Oll HENPEpPBIBHBIA KJIETOYHBIH MOHOCIIOH, PaCIOJIOKEHHBIN
MEXIYy  CBETOYYBCTBUTENBHBIMU  (pOTOpELENTOpaMH U COCYIHCTOM  OOOJIOYKOH,

obecrieunBaromell KpoBocHaO)keHHe cerdarku. llockonmbky kietku II9C  BBIMOMHSIOT
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MUTAIOIIYIO POJIb JUIsl BBICOKOMeTabOoMuecKux (HOoTopenentopoB, odecrieunBas SHEPTHIO H
(dakTOpbl POCTa, yHOausisi OTXOABI W OOecreurBasi PELUPKYJISIUI OCHOBHBIX COEIUHEHHM
3puTeNbHOrO [uKIa, norepst [I2C B KOHEUHOM UTOTre MPUBOIUT K OTKA3y (POTOPELENTOPOB U UX

noTepe.

J1Ba OCHOBHBIX KJIMHUYECKUX IposiBieHnst BM/I Oblti onmcaHb! Kak cyxas, WIn aTporaeckasi,
dopma (nanee - cyxast BM/I) u BaskHasi, Ui HeoBaCKyJsipHasi, popma (nanee - Bnaxkuas BM/I).
Cyxass BM/] cBsi3aHa ¢ aTpo nueckoii ru0esbio KJIEeTOK EHTPATbHOM CeTYaTKH WIA MaKyJibl. Y
npuMmepHo 10-20% mnammenToB ¢ cyxoit BM/l nponomkaercss mporpecCUpoBaHuE 10 BTOPOM
(bopMbI, I3BECTHOM Kak BiaxkHas WK HeoBacKysipHas BM/I. Ha Takux mo3gaux cragusx BM/{
arpopus IIDC (reorpaduueckast arpodusi) W/MIK pa3BUTHE HOBBIX KPOBEHOCHBIX COCY/OB,
Pa3BUBAIOLIMXCS U3 XOPHOUAAIBHBIX COCYIOB (HEOBACKYJIPU3ALHs), TOMOJHUTEIBHO BEAYT K
rubenu (OTOPeLeNTOPOB U ITOTEpe LIEHTPAIbHOTO 3peHus. Takas moTepsi HeHTPAIbHOTO 3PEHH,
KOTOpasi UMeeT pelIarolee 3HaYeHHUe I YTEeHUs], PACIIO3HABAHMS JIUL] U BBIMOJIHEHUS MHOTUX

NIOBCETHEBHBIX 33/1a4, 110 CYLIECTBY OTPe3aeT OOJIBHOTO OT OKPYIKAIOLIEro MUPA.

B mHacrosiee Bpemsi He CyIIECTBYeT YTBEPKAEHHOro JiedeHuss cyxoi BMJl wnm ee
pacmpocTpaHeHHOH (OpMbl, H3BeCTHOW Kak reorpaduueckas atpodus (I'A), u MHOrme
MaLUEeHThl ¢ HeoBacKyJsipHOMl BMJI cTaHOBSATCS MHBaNIUAAMMU IO 3PEHUI0, HECMOTPS Ha
NpUMEHsAEMYI0 B HacTosmee Bpems Tepanmio aHTH-VEGF arenramu, taxumu xak Lucentis®.
DapMaKkoJOrudeckne MOAXOAbl K JIEYEHHIO NOTepu 3peHust npu cyxoi BMJI, BbI3BaHHOM
JeKalM B ee OocHOBe mnoBpexkaeHueM I19C, pasnuyaroTcs, HO BCe OHM HaIlpPaBJIEeHbI HA
KOHTPOJIb MEXAHU3MOB, KOTOpBIE, KaK MOJIAral0T, NEPBOHAYAIBHO BBI3BIBAKOT MOBPEXKIACHHE
(HarmpuMep, CUCTEMBbI KOMIUIEMEHTA), a He Ha OOpalleHHne BCISITh MOBPEKIACHUS, BBI3BAHHOTO
notepeii kietok I19C. Mccnenyemble anbTepHaTUBHBIE MOIXO/bI BKIIOYAKOT TPAHCILIAHTALIUIO

MHYLIMPOBAHHBIX [LJIFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK MU 3penbix kieTok [19C.

JIpy3Bl TPEencTaBisOT COOOH KpPOIIEYHBbIE JKENThle WM OeNble CKOIUJIEHHS BHEKJIETOYHOTO
BEIECTBA, KOTOPbIE HAKAIUIMBAIOTCS MEXKAY MeMOpaHoil bpyxa M NMUrMEHTHBIM 3IUTEIHEM
ceTyaTkd masa. [IpucyTcrBue aApy3 sIBISETCS MPU3HAKOM BO3PACTHOM JEr€HEepaIuy KeJITOro
msiTHa.  HenmaBHue — wcciaenoBaHUsl  ApPy3  BBISIBWIIM  POJIb  BOCHAJNEHHS W JIPYTHX
UMMYHOOITOCPEIOBAHHBIX TPOILIECCOB, B YACTHOCTH AKTUBALMH KOMIUIEMEHTA, B 3THOJOTHH
panHnx W no3gHux ¢opm BMJI. B EP 2302076 packpsito, uto Oenok ¢akropa H (HF1),

OCHOBHOM I/IHFI/I6I/ITOp AIbTCPHATUBHOIO MyTHU KOMIUIEMCHTA, HAKAIUIMBACTCA B Apy3ax U
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CUHTE3UPYETCA JIOKAJIBHO MMTMCHTHBIM 3MUTEJIUEM CETUYATKU U, TAKUM o6pa30M, 06ecnqu/IBaeT
BBEJICHHE JIEKAPCTBEHHOI'O CPEZCTBA, KOTOPOE YMEHbIIAET KOJNYECTBO BapuaHTa ¢axropa H
WIH SKCHPECCHI0 reHa, kopupyroomero ¢akrop H, B kommdectBe, >¢ddexTuBHOM miisi

yMeHblIeHus cumnroma BM/I y nauuenra.

US 9815819 B2 oTHOCHTCA K COEAMHEHUSIM, KOTOPbIE€ MOAYJUPYIOT, U MPEANOYTUTEIBHO
UHTUOMPYIOT, aKTUBALIMIO AJIBTEPHATHBHOTO MyTH KOMILJIEMEHTA B Ka4eCTBE Croco0a JIeUeHHUSI

wunu npenynpexaenus BM/I.

WO 2015/138628 orHOCHTCS K KOHCTPYKLUSAM BeKTOpa AAV, KOTOpBIE CIIOCOOHBI IOCTABIATH
NPOTHUBOBOCHAJIUTENbHBIE MENTUBI B CETUATKy nauueHToB ¢ BM/JI u onTUMU3UpOBaHbI IS

TaKOU JOCTaBKHU.

B AU 2019/226198 onucan cniocod MoiyydeHHs MO CYLIECTBY OUYHUINEHHON KYJIBTYpPbI KJIETOK

IT3C, mpUroaHbIX A TPAHCIUIAHTALIUU.

CN 103656742 orHocUTCA K crniocoOy monyudeHHs (YHKLHMOHAJM3HMPOBAHHBIX MUTMEHTHBIX
SMUTEUANBHBIX KJIETOYHBIX TPAHCIUIAHTATOB CETYATKH JUIsI TPAHCIUIAHTALMM B CETYATKY

narueHToB ¢ BMJI.

B RU 2628697 onucan criocod Moy4eHus: KIETOYHOTO CJIOS U3 KJIETOK MUTMEHTHOTO SITHTENUS
ceT4aTky yAOOHBIM M CTaOMJIBHBIM CIIOCOOOM 0€3 MCIONb30BaHMS HCKYCCTBEHHON MeMOpPaHbI,

o0ecrneunBarOINN BBICOKYIO CTETIEHb MPIKUBJICHHS TP TPAHCIUIAHTALMH HHTPAOKYJIIPHO.

B PCT/US19/68768 onucaHO MpUMEHEHHUE MaJIbIX MOJIEKYJI JJIsi MHUITMMPOBAHUS YHIOTEHHON
perenepanuu (HOTOPELENTOPOB, TOJYUYEHHBIX W3 CTBOJIOBBIX KJIETOK CETYATKH U KJIETOK-
NPEALUIECTBEHHUKOB, TMPU AUCTPO(UU CETYATKH, T.€. NMUTMEHTHOM peTuHute. Hamporus,
HACTosiIee U300peTeHNe OTHOCHUTCS K JISYSHHIO W/WIK MPEeNOTBpPAlleHHI0 3a00JIeBaHM J1a3,
cesBaHHbX ¢ [IDC, myrem CTHUMyJSUM NUTMEHTauMd wWwmn pocra kietok [19C

MJICKOITUTAOIUX.

B cnyuae Bnaxxaoit BM/] Ob1a TOCTUTHYT 3HAYUTENBHBIN IPOrpecc B pa3pabOTKe Mpernaparos,
KOTOpbIE aHTAarOHM3UPYIOT 3 PexTsl pakTopa pocta sHAOTENUS cocynos (aHTH-VEGF). Onnako
5TH METOABI JICYCHUS] HE HANpaBJIEHBbI HA yCTpaHeHue nospexnaeHui ciost [19C, a Tonpko Ha
MOJIABJICHUE HeOBacKyJisipu3anuu. KpoMe TOro, OHU He SIBISIFOTCS JiedeOHbIME, a 3(PEeKTUBHBI

JIMIIb AJIA COXPaHCHUS TEKYLIETO COCTOAHUSA 3a00J1eBaHUSI.
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Takum oOpa3oMm, 3amada HACTOSINErO H300peTEeHHs 3akKio4yaercss B oOecredeHuu
TCPANCBTUYCCKUX ArCHTOB IJIA JICUCHUA I/I/I/IJ'II/I MNpEeAOTBPALLCHHA 3a60J'IeBaHPIfI, CBA3AaHHBIX C

I12C, u, B yactHoctH, ais nedenuss BMJI.

VYka3aHHas 3amada pemeHa ¢ nomoupio coenuHeHust ¢gopmynel (I). JlonomHuTenbHBIE
NpEeANnOYTUTEIbHBIC BAPpUAHTHI pC€aIN3al[uU SABJIAIOTCA 00OBEKTOM 3aBHCHUMBIX IMYHKTOB q)OpMy.]'IbI

n300peTeHMsL.

b0 nokaszano, 4to HoBble coenuHeHus: popmyJiel (I) CTUMYIHPYIOT MUTMEHTALUIO WK POCT
kierok [I9C muexonuTarommx. JTa CTUMYJBILUS MUTMEHTAlMM WHIM POCTa 3HIOTEHHBIX
kjetok IT9C mo3BosisieT OCyIeCTBNIATH KOHTPOJIMPYEMOE BOCCTAHOBJIEHHE U PETeHEPALUIO
ceryaTku. Takum 0Opa3om, MOJKHO MPEIOTBPATUTD ITOTEPIO 3PEHHS U/HITH BOCCTAHOBUTD 3pEHNUE
MyTEM SHION€HHOTO MPOAYLIMPOBAHUS HOBBIX 310p0oBbIX KiieTok [I9C ¢ moMolibio coeuHeHus
COorJacHO HactosimieMy uzobOperenuto. CrenoBarenbHo, coenuHeHue Gopmyiel (I) mogxoaut
IUsI TPUMEHEHUS B KAuecTBE TepaneBTHYECKH AKTUBHOIO BELIECTBA IS JICUEHHs W/WIN
npenoTBpalieHs 3a00eBaHui, NPUBOAAIINX K aTpo(uu, paspyLIEHHIO WIN JeTeHepaLiy

IMUI'MEHTHOI'O SMUTENSA CETYATKH, TO €CTh B KAYECTBE JICKAPCTBEHHOI'O CPEACTBA.

B »TOoM KkoHTekcTe TepmuH «kjetku [19C» Brirovaer o0y Gopmy nposudepaTuBHbIX U
Henponu(epaTuBHBIX ~ KJIETOK MUTMEHTHOTO  JIUTENUs]  CeTYaTKH, KOTOpbIE  MOTYT
NIOAZIEP>KIBATD UJIH 0OPa30BBIBATH NOTIOIHUTENbHBIE TH( hepeHPOBaHHbIE (YHKIIMOHAIbHBIE
Tkann masa. Knerku [I9C rnaakue, NMUTMEHTUPOBAHHBIE M TeKCarOHabHbIE MO (popme.
3nopoBbie U NOTHOCTHIO nuddepenmpoBannbie kiaeTku [19C CTPOSIT METaHOCOMBI, KOTOpPbIE
COZEepKAT CBETONOMIOMAKINNA MUrMeHT MeJaHuH. COeqUHEHUs, KOTOpBbIE CIOCOOCTBYIOT
nuddepeHuaniy 3M0poBbiX U QyHKIMOHANBHBIX KiIeToK [I9C, Takum 00pa3oM, MPUBOLST K

NPpUCYTCTBUIO MUTMEHTALIUH.

Tepmun «poct kierok [12C miekonuTarmux» 0003HaYaeT KOHTPOJIUPYEMOE CTUMYJIPOBAHHE

nponudepariu kiaetok ITIC u cooTBeTcTBYIOIIEE YBEIMUeHHE KomuecTBa Kietok [19C.

TepMuH «mpenoTBpalleHe» OTHOCUTCS K MPENOTBPALLEHUIO WM YMEHbLIEHUIO IPU3HAKOB U
CHMIITOMOB, CBSI3aHHBIX ¢ 3a00NeBaHMsAMY, CBsA3aHHBIMU ¢ [IDC, B 4aCTHOCTH, ¢ MaKyJISIpHON
JereHepanyeii, Beaymei K noTepe 3peHus y CyObeKTOB, MOBEPKEHHBIX PUCKY PA3BUTHS TAKOTO
3a0oneBaHnsi. Y YKa3aHHBIX CYOBEKTOB MOKET COXPAHSATBCS MPENPacHoOOXKEHHOCTb, HO

MpU3HaKHu W/WIH CUMIITOMBI 3a00JI€eBaHUsT HE IMPOABJIAOTCA WM PAa3BUBAKOTCA 3HAYUTCIIBHO
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nonbine. KpoMme TOro, naHHbI TEPMUH Tak)Ke€ BKJIKOYAET MPEAOTBPALLCHHUE NaJbHEHIIEro

YXyAUICHUSA CUMIITOMOB ITOCJICE BO3BHUKHOBCHH 3a00JIeBaHUSI.

Taxum o0pazom, HacTosiIee H300peTeHNne OTHOCHTCS K coenHeHNI0 popmysl (1)

Ri2
Ri1 X
A
< s
y
N Ria M

5 WM ero ¢papMaleBTHUYECKH NPUEMIEMOI COJIM, paleMUYeCKOH CMeCH, COOTBETCTBYIOLIEMY
TayTOMEPY, COOTBETCTBYIOILEMY 3HAHTUOMEPY WM, €CJIU NPUMEHHUMO, COOTBETCTBYIOLIEMY

IaHracTepeoMepy,
rue:
X npencrasnsier codoit mbdo NH, mu6o O,

10 Ru, Ri2 u Ri3 He3aBucHUMO BbIOpaHbI M3 TPYIIbI, COCTOSINENH M3 BOAOPOaa, (Topa, XJopa,

TpudTOpMeTHIIA, METUJIA U TU(PTOPMETOKCH,

A BBIOpaH U3 rpymnmel, coctosmen u3 ocratka ¢opmyssl (1), (IID), (IV), (V), (VD, (VII) unu
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«*» 0003HaYaeT MECTO NMPUCOCTMHEHHUS K OCTAIIbHON YaCTHU MOJIEKYJIbL, U

R, Rs, R4, Rs, RoL RsL R4l RsL RO RsL Ry R R,M RsM R RS™ RV, RV, R4V, R,
R:2Y, R3Y, RsY, RsY, RV, R3Y RyV! u RsY! HesaBucuMo BuIOpaHbBI M3 TPYIIIbL, COCTOSIIEH 13
BOJIOpPOJIa, HEPA3BETBIEHHOIO WM Pa3BETBIEHHOIO aJIKMIIA, Cozepskamero ot 1 m1o 3 aroMoB
yraepona, ¢Topa, Xjopa, Opoma, METOKCH, 3TOKCH, MpPONOKCH, Tpudpropmerwna, 2,2,2-
TpudropsTUia 1 1upTOopMeTOKCH U B ocTaTke popmyiel (VI) R BbIOpaH 13 rpynmsl, cOCTOSIIEH
U3 BOAOPOa, HEPA3BETBIEHHOTO MJIM PAa3BETBICHHOTO aJIKWJIA, COAeprKainero ot 1 10 3 aToMoB

yriepoaa, Tpudropmeruna u 2,2,2-rpuTopaTunia.

Tepmun «papmaneBTH4ECKH TMpUeMiIeMasl COJb» O3HA4YaeT TEepPArieBTHYECKH aKTHBHBIE,
HETOKCHYHBbIE (OPMBI KHUCIOH COJNH, CIIOCOOHBIE OOpa30BBIBATH COEIUHEHUE COTNIACHO

HACTOSIILEMY U300PETEHHUIO.

B onHOM M3 BapMaHTOB peaJM3allud HACTOSINEro H300peTeHHsT aCHMMETPUYHBIA IIEHTP B
nojiokeHun * kogbia ocratka gopmyisl (II), (III), (IV), (V) wiun acuMMeTpUYHBIN [IEHTP Ha

6okoBoii neru ¢Gopmysbl (VI) umeer koHPUTypauuio, MOKA3aHHYK HUKE, T.€. COSTUHEHUE

dbopmyubr (Ii)

Ri2
Ry X
A
< ¢
|
N Ria (1)

npu 5TOM A BBIOpaH U3 TpynIbL cocrosimeii u3z ocratka dopmysl (1), (IID), (IV), (V) umm (VI)

Ro Hgl R2" HQ"I
o] Rs 0 R o R, R,

R4 R4I * R4" R4|“

*

R5 H5I R5" H5"|

(1n (1) (V) (V)



R2IV
HSIV
”Zl F{4'V
* 1%
Rg ' ©
(V)

u B ciydae ocratka popmyiel (VII) xupanbHbIi HEeHTp ** B COEIMHEHUN COTJIACHO HACTOSIIIEMY

U300 PETEHUIO MIPEATIOUTUTEIBHO UMEET KOH(PUTYPALIUIO, ITOKA3aHHYIO HIDKE

Rz
Ry X
<O N/>_"'. “

s |

N Rya Ry¥
AsY Rs”

R,V
VIl

I I I I I I I I 111 III 11T 111 I
5 uX Ry, Rs, Ry, Rs, R, Rsh Re! RsL Ry Rs Ry R R,M R3M Ry Rs™ R,V RsY, Ry,

Rs"Y, R2Y, R3Y, R4V, RsY u R¢ uMeIOT Takue ke 3HAUeHHs, KaK PUBEIEHO BHIIIE.

CornacHo IpyromMy BapUaHTy peasu3alliy HACTOSIIErO M300PETeHUs] aCUMMETPHYHBIN LIEHTP B
noJjokeHun * xombia ocrarka popmynsl (11), (IID), (IV) nmm (V) win acCHMMETPUYHBINA LIEHTP HA
OokoBoii enu Gpopmyiiel VI) umeer KOHPUTYpaALUIO, MOKA3AHHYIO HHUXKE, T.€. COEIUHEHUE

10 ¢opmyasr (lii)

Ri2
Ry X
A
' .
y
N Ris (Iii)

npu 5TOM A BBIOpaH W3 TpynieL cocrosimeii u3z ocratka dopmysl (1), (1), (IV), (V) um (V1)



Rs H2I Rg" HQ"I
0 HS 0 R3| @) R3” R3"I
R4 . R4| * R4“ R4"|
R5 HSI R 1 R 1]
{1 (1 (V) (V)
Rzl\r‘
R3|V
/Zl R,V
* v
Re 5
(V)

u B ciry4ae octatka popmyiisl (VII) xupanbHelil HeHTp ** B cOeIMHEHUH COTIACHO HACTOSLIIEMY

M300peTeHHIO PENNOYTUTEIbHO UMEET KOH(UTYPaALHIO, TOKA3aHHYIO HIDKE

u X, R2, R3, R4, RS, RZI, R3I, R4I, RSI, RZH, R3H, R4H, RSH, R2HI, R3HI, R4HI, RSHI, R2IV, R3IV, R4IV,
10 RsVY R,V R3Y,R4Y, RsY, Ro¥E R3VE RyVE RsY u Rg umeroT To e 3HaueHue, KOTOpoe MPUBEIEHO

BBIIIIC.

B coenunenusix popmyisl (I) octatku Ri1, Ri2 1 Ri3 mpeanouTuTensHO He3aBUCHMO BBIOpPAHBI

U3 TPYIIIBI, COCTOSMIEH U3 BOIOpoaa, xJyiopa u ¢propa. Haubonee npennoururensho Bce Ri, Riz
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u Ry3 mpeacrasnsroT coboii Bogopon win Toapko oquH u3 Rii, Ri2 u Ri3 BeIOpan w3 rpymmsl,
cocTosLIen u3 xyopa u gropa, a Ipyrue OCTaTKU MPEACTABISIFOT COOO0H BOAOPOA. DTO O3HAYALT,

HarpuMmep, uto R npencrasisier coboii ¢prop, a Ri2 u Ri3 0ba mpencrasnstor codoit BOTOpoS.

B ongHOM BapmaHTe peanmzaluM HacToswero usoOpereHus B coemuneHun QGopmynsl (I) X

NpeacTaBs€T coboii O u Rz, R3, R4, Rs, RzI, R3I, R4I, R5I, RzH R3H R4H RsH RzIH, R3IH, R4HI

2 2 2 2

RSHI, RzN, R3IV, R4N, RSIV, sz, R3V, R4V, Rsv, RzVI, R3VI, R4VI, R5VI U Rs UMEOT Takoe ke

2

3HAYCHUE, KaK NMPUBCACHO BBILIC.

B npyrom BapmaHTe peanu3zaniu HacTOSLIEro u3oOpereHus: B coequHeHun Qgopmysl (I) X
NnpeacTaBsi€T coboii NH u Rz, R3, R4, Rs, RzI, R3I, R4I, RsI, Rzﬂ, R3H, R4H, R5H, RzHI, R3HI, R4HI,
Rs"™L RoY, R5Y, R4, Rs™Y, RyY, R3Y, RaY, RsY, RoVE R3YE R4YL RsY! u Re umeror Takoe sxe

SHAUCHUEC, KaK IIPUBEACHO BBILIC.

OctaTok A TPEANOYTUTENILHO SIBJISIETCS HE3aMEIIEHHBIM HJIM MOHO3aMeIIeHHbIM. TepMuH
He3aMeIIeHHBII 03HadaeT, uTo Bee u3 Ry, Rs, Ry, Rs, Ry Rs! Rel) Rsh, Ry, R3! Ra!) R Ry
R3III’ R4III’ RSHI, sz, R3IV, R4IV, RSIV, RZV, R3V, R4V, RSV, R2VI’ R3VI, R4VI " RSVI TIPEICTABIIAIOT
coboii Bomopona. B cnyuae, ecnu octaTok A sIBJIIeTCS MOHO3aMeIleHHbIM, OfuH U3 Ra, R3, Ry,
Rs, RoL RsL RaL Rs' Ro™ R3T Ry Rs™ Ro™ R3™ Ry™ Rs™ RV, R5Y, Ry, RsY, R,V R3Y,
R4V, RsY, RoVL RsY! R4V u R5VY! mpenmouturtensHo BIOpan U3 rpymsl, cocTosimei us gpropa u
XJIopa, a APyrue OCTaTKH IMPENCTaBISIFOT co00i Bomopona. TepMUH «MOHO3aMENIEHHBIN» He
orHocutcs K Re B ocrarke popmyisl (VI). Takum obpaszom, muist ocratka ¢popmysl (VI) Tepmun
MOHO3aMelleH bl o3HagaeT, uto onud u3 RyY, R3Y, R4V, Rs!Y ornuuaercs or Bomopona, u R
NPEeACTaBIIIET COOON BONOPO/, HEPA3BETBIICHHBIN MITH PA3BETBJIEHHBIN AJIKHII, COJEPKAIIUMA OT

1 no 3 aromoB yriepona, TpudTopMeTI uin 2,2,2-TpuTOPITHIL

B ocratke ¢opmynsr (VI) Rs mnpeamoutuTensHO mnpencTaBisier coOOW BOAOPOA  HIIH
HEPa3BETBJIEHHbI WM Pa3BETBJCHHBIN alIKWJ, coAaepskamui or 1 1o 3 aroMoB yriepona,

HauboJIEe npeaAnoOYTUTCIIBHO METUIL.

OI[I/IH N3 BAPHUAHTOB pCan3aliiid HACTOALICTO I/1306peTCHI/I$I OTHOCUTCA K COCIUMHCHHIO

dopmyer (Ia)
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Rz Ry
Ry X ) Ra
/
< N Rs
N Ris Rs (Ia)

Wi ero (papMaleBTHYECKH NPUEMJIEMOH COJIM, PalleMHUYeCKOH CMECH, COOTBETCTBYIOLIEMY

SHAHTUOMEPY WJIH, €CJIM IPUMEHNMO, COOTBETCTBYIOIIEMY JHACTEPEOMEPY,

rac:

X, Ri1, Rz, Ri3, Rz, R3, R4 1 Rs umeroT Takue ke 3Ha4eHus1, Kak MPUBEIEHO BBILIE.

B coenunenusix ¢popmynl (Ia) ocratku Ri1, Ri2 v Ri3 nmpennouturenbHO HE3aBUCHMO BbIOpPaHbI
U3 rPYMIIbI, COCTOSIIIEH U3 BOAOpOa, XJiopa u ¢propa. Haubosee npennouturensHo Bee Ri1, Riz
u Ry3 mpeacrasisitor coboii Bogopoa wik Tojbko oguH u3 Rii, Ri2 1 Ri3 BbiOpan u3 rpymmsi,

cocrosiiei u3 xyopa u GprTopa, a Ipyrie OCTaTKU MPEACTABISIIOT CO00i BOXOPOA.

B onHOM M3 BapHaHTOB peau3aliy HACTOSIIEro n3o0peTenus B coeaunennn ¢popmyis (Ia) X
npencrasinseT codboii O u Rz, R3, R4, Rs UMerOT Takue ke 3HaUeHUsI, KaK U BBIIIE, U II€ OCTATOK

A NpeaATIOYTUTECIIBHO ABJIACTCA HE3aMCIICHHBIM WX MOHO3aMCIICHHBIM.

B npyrom BapuaHTe peanu3aliu HACTOSIIEro u3odpereHus: B coenuHenuu Gopmyisl (Ia) X
npencrasnsieT codoit NH u Ro, R 3, R 4, Rs uMmeror takoe ke 3HaYeHHE, KaK U BbIIIE, U T

OCTaToK A NpEATIOYTUTEIIBHO ABJIACTCA HE3aMECIICHHBIM UM MOHO3aMCIICHHBIM.

JlpyTroii BApHaHT HACTOSINETO N300PETEHHsI OTHOCUTCS K coenuueHuto GopmyJis (Ib)

Ry
Ry X o
/
O N R2|
QO
N Riz R
| Ry
Rq (Ib)

Wi ero ¢GapMaleBTUYECKH NMPUEMIIEMON COJHM, PAlleMHYE€CKOH CMECH, COOTBETCTBYIOLIEMY

SHAHTUOMEPY WJIH, €CJIU IPUMEHNMO, COOTBETCTBYIOIEMY JHACTEPEOMEPY,

rac:
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X, Ri1, Riz, Rz, Ro!, Rs!, Ry' 1 Rs! umeror Takue e 3HaueHus:, kak IpUBEEHO BhIIIE.

B coenunenusix popmyisl (Ib) ocratku Ri1, Ri2 1 Ri3 mpenmnodrutensHO HE3aBHCUMO BBIOPAHBI
U3 TPYIIIBI, COCTOSALIEH U3 BOIOpoaa, xJjiopa u ¢propa. Haubonee npennoururensuo Bce Ri1, Riz
u Ry3 mpeacrasnsroT coboli Bogopon wiu Tojibko onuH u3 Rii, Ri2 u Ri3 BeIOpan u3 rpymmsl,

cocrositie u3 xyuopa u Gpropa, a Apyrre OCTATKU MPEACTABISIOT COOO0H BOTOPOL.

B ogHOM 13 BapnaHTOB Hacroswero n3odbperenus B coequHernu Gopmyssl (Ib) X npencrasisier
coboit O, u Ry, R:', R4, Rs' mmeror Takoe e 3HaueHWe, Kak BbIe, U I OCTATOK A

NpEeANOIYTUTEJIBHO SABJISICTCSA HE3AMCIICHHBIM HJIM MOHO3aMCIIICHHBIM.

B npyrom BapuaHTe HacTosiiero u3odperenus B coeaunenuu ¢popmyssl (Ib) X mpeacrapinsier
coboit NH, u Ry, R3!, R4, Rs' umeror To ke 3HadeHme, uTO M BbIE, M INE OCTATOK A

MPEeATTOYTUTEIIbHO ABJIACTCA HE3AMEIICHHBIM NI MOHO3aMEIICHHBIM.

Jlpyro#i BapuaHT peaju3aluy HACTOSINErO H300PeTeHUsI OTHOCUTCS K COSOMHEHHUIO (pOpMyJibI

(Ie)

Ri2
Ry X O R
4
<O N Rg'
\ |
N Ri3

R5" R4II (IC)

Wi ero (apMaleBTHYECKH NMPUEMIIEMOH COJIM, PAlleMHYE€CKOH CMECH, COOTBETCTBYIOLIEMY

SHAHTHOMEPY WJTH, €CJIH MPUMEHHMO, COOTBETCTBYIOIIEMY THACTEPEOMEPY,
rae:

X, Ri1, Riz, Rz, Ro'L R3%, Ry m Rs™! umeroT Takue ke 3HaYeHMs], KaK MPUBENEHO BhILIE.

B coenunenusix popmyel (Ic) octatku Ri1, Ri2 u Ri3 npennouturensHO HE3aBUCUMO BBIOpAHBI
U3 TPYIIIBI, COCTOSMIEH U3 BOIOpoaa, xJyiopa u ¢propa. Haubonee npennoururensuo Bce Ri1, Riz

u Ri3 mpeacrapnsroT coboli Bogopoa win Tojbko oquH w3 Rii, Ri2 u Ri3 BeIOpan w3 rpymmsl,

cocrositiei u3 xyopa u GpTopa, a Apyrie OCTATKH MPEACTABISIOT COOO0H BOIOPO.

B omHOM BapmaHTe peasm3anMM HacTosAIero n3oOpereHust B coemuHeHun QGopmyiel (Ic) X

npencrapaser coboit O, u Ry, Rsl, Ry, Rs!! umeror Takoe xe 3HaueHue, kak u Bblllle, U Tje



10

15

20

_12_

OCTaToOK A NpEATIOYTUTEIIBHO SABJIACTCA HE3AMEIICHHBIM UJIM MOHO3aMCIIICHHBIM.

B npyrom BapumaHTe peanmu3anuu HacTosIIero uzodbpereHus: B coeauHenuu gopmyisl (Ic) X
npencrapaser coboit NH, u Ry, R3Y, R4 Rs'! umeror Takoe ke 3HaueHue, kak U BbIIIE, U TJie

OCTaToOK A NpEATIOYTUTECIIBHO SABJIACTCA HE3AMEICHHBIM UJIU MOHO3aMCIIICHHBIM.

Jlpyroii BapuaHT HaCTOALIETO N300pEeTEeHNsI OTHOCUTCS K coequHeHnto ¢popmyusl (Id)

Ri» R,/
Ryq X Ry
4
0 N 1]
< R4
\ R 1T
N 13 Rs (1d)

Wi ero (apMareBTHYECKH MPUEMIIEMOH COJIH, PalleMHUYECKOH CMECH, COOTBETCTBYIOIIEMY

SHAHTHOMEpY WJIH, €CJI IPUMEHUMO, COOTBETCTBYIOLIEMY AUACTEPEOMEDY,

rae:

X, Ri1, Riz, Riz, Ra™ R3™M Ry Rs™ pmeroT Takue ke 3HaUeHMS, KaK MPUBEIEHO BBILIE.

B coenunenusix popmyinl (Id) ocratku Ri1, Ri2 v Ri3 npennodtuTesHO HE3aBUCUMO BbhIOpaHbI
U3 TPYIIIBI, COCTOALIEH U3 BOIOpoaa, xJyiopa u ¢propa. Haubosnee npennoururensHo Bee Ri1, Riz
u Ry3 mpencrasistor coboi Bogopon wiu Toibko oauH u3 Rii, Ri2 1 Ri3 BbIOpan u3 rpymmel,

cocrositiei u3 xyopa u GprTopa, a Apyrre OCTATKH MPEACTaBISIOT COO0H BOTOPOL.

B oxgHoM BapuaHTe Hactosero uzodperenus B coenunenun Gopmyinsl (Id) X mpencrapser
coboit O, n Ro™, R5™, R4™ Rs™ mmeror Takoe sxe 3HaueHWe, Kak U BBIIE, W IZIe OCTATOK A

NPEANOYTUTEIbHO ABJIACTCA HE3AMEIICHHBIM HJIM MOHO3aMECIIICHHBIM.

B npyrom BapuaHTe HacTosiimero uzodperenus: B coenunennu ¢popmyisl (Id) X npencrapser
coboit NH, u Ry™, R3™ R4 Rs™ pmeror To ke 3HaueHme, 4TO M BBINE, U TAE OCTATOK A

NpEANOYTUTEIIBHO ABJIACTCA HE3AMEIICHHBIM HJIM MOHO3aMCIIICHHBIM.

JlpyTroil BapuaHT pean3aliy HACTOSIIEro U300PEeTEeHUs] OTHOCUTCS] K COSIUHEHUIO (DOpMYyIIbI

(Te)
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R,V
Ri2 Ry
Ri11 X N
' Ol A
}\l | Ri3 (Ie)

Wi ero ¢apManeBTUYECKH NPUEMIIEMON COJIM, PalleMHYEeCKOM CMECH, COOTBETCTBYIOLIEMY

SHAHTUOMEPY WJIH, €CJIM IPUMEHNMO, COOTBETCTBYIOIEMY THACTEPEOMEPY,

rac:

X, Ri1, Riz, Riz, R, R5'Y, Ry!Y, Rs'Y u Rg umeror Takue ke 3HaueHus, Kak NPUBEIEHO BBILIE.

B coennnenusix ¢popmynl (Ie) ocratku Ri1, Ri2 u Ri3 nmpenmnouturenbHO HE3aBUCHMO BbIOPaHbI
U3 rPYMIIbI, COCTOSIIEH 13 BOIopoaa, xJjopa u ¢propa. Haubosee npennouturensHo Bee Ri1, Riz
u Ri3 mpencrasistor co0oi BOmopoa wiH Tonbko oguH u3 Ri1, Ri2 u Ri3 BeIOpan u3 rpymel,

cocrosiieii u3 xyuopa u GpTopa, a Ipyrie OCTaTKU MPEACTABISIOT Co00H BOIOPOA.

B ogHOM BapuaHTe peanu3allid HACTOSIEro u3oOpereHus B coemuHeHuu ¢opmyasl (Ie) X
npencrasaser coboii O, n Ry, RV, R4V, Rs"Y u R uMeror Takoe ke 3HaueHNe, KaK U BbIIIE, 1

rae oCTaTrok A NPpeANnOYTUTEIIbBHO ABJIACTCA HE3AMCIICHHBIM UJIM MOHO3aMEIICHHBIM.

B npyrom BapmaHTe peanmzanmy Hactosiero mzodpereHusi B coenuHenuu dopmydsl (Ie) X
npencrasnser coboit NH, u Ry, R3Y, R4V, Rs'Y u R umerot Takoe ke 3HaueHUe, KaK U BBIIIE,

U rac oCTaToK A NPEANOUYTHUTEIbHO ABJIACTCA HE3aMEIICHHBIM UJIM MOHO3aMEIIICHHbBIM.

Jlpyro#i BapuaHT HACTOSIIIETrO U300PETEHUsI OTHOCHTCS K coenuHeHH o Gopmysl (If)

R1 2
Ry X
< N
-/
N Ris RyY
Rs" Ry"

R )

Wi ero ¢apManeBTUYECKH NMPUEMIIEMON COJIHM, PAlleMHYECKOH CMECH, COOTBETCTBYIOLIEMY

SHAHTUOMEPY WJIH, €CJIM IPUMEHNMO, COOTBETCTBYIOIEMY JTHACTEPEOMEPY,
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rac:

X, Ri1, Rz, Ris, R2Y, R3Y, R4Y u RsY umerot Takue ke 3Ha4eHUs, Kak MPUBENEHO BBILIE.

B coenunenusix popmyisl (If) ocratku Ri1, R12 1 Ri3 npeanmoyrutensHO HE3aBUCUMO BBIOpPAHBI
U3 TPYIIIBI, COCTOSALIEH U3 BOHopoaa, xJyopa u ¢ropa. Haubonee npennoururensuo Bce Ri1, Riz
u Ry3 mpeacrasnsroT coboli Bogopon win Toabko oquH u3 Rii, Ri2 u Ri3 BeIOpan u3 rpymmsl,

cocrosiei u3 xyuopa u Gpropa, a Apyrre OCTATKU MPEACTaBISIOT COO0H BOTOPOL.

B onHoM 13 BapuaHTOB HacTosiiero n3odpereHus B coequnerun ¢popmyiel (If) X nmpencrasmiser
coboii O, u RyY, R3Y, R4V, RsY umeror Takoe e 3HayeHHe, KaK U BbIIIE, U TJie OCTATOK A

NpeANnOIYTUTEIIbHO SABJISICTCSA HE3AMCIICHHBIM HJIM MOHO3aMCIIICHHBIM.

B npyrom BapuanTe Hacrosimero uzodperenus: B coenunenuu ¢popmydsl (If) X mpencrapnsier
coboit NH, u RyY, R3Y, R4V, RsY umeror To ke 3Ha4YeHMe, 4TO U BBINIE, U THE OCTATOK A

NPEeATTOYTUTEIBbHO ABJIACTCA HE3AMEIEHHBIM WM MOHO3aMECIICHHDIM.

Jlpyroii BapuaHT peajn3aliy HACTOSINEro U300PETEHUsI OTHOCUTCS K COSMHEHHIO (hOPMYJIbI

(Ig)

Rz
Ri1 X R,V!
/>‘\ 2 Rg"!
<0 I N N
\
N R13 /<\N R4VI
R VI
5 (Ig)

Wi ero (GapMaleBTHYECKH NMPUEMIIEMON COJIH, PAlleMHYE€CKOH CMECH, COOTBETCTBYIOLIEMY

SHAHTUOMEPY WJIH, €CJIH MPUMEHHMO, COOTBETCTBYIOLIEMY THACTEPEOMEDY,
rue:

VI p VI p VI \Yi
X, Ri1, Riz, Ri3, R2¥, R3Y, ReV 1 Rs"' umerot Takue ke 3HaueHus1, Kak MPUBEICHO BBILLE.
B coenunenusix popmynsl (Ig) ocratku Ri1, Ri2 11 Ri3 mpenmnodtutensHO HE3aBHCUMO BBIOPAHBI
U3 TPYIIIBI, COCTOSMIEH U3 BOIOpoaa, xJjiopa u ¢propa. Haubonee npennoururensHo Bce Ri, Riz

u Ri3 mpeacrapnsroT coboii Bogopoa win Tojbko oquH w3 Rii, Ri2 u Ri3 BeIOpan w3 rpymmsl,

cocrosiliei u3 xyopa u Gpropa, a Apyrie OCTATKH MPEACTABISIOT COOOH BOIOPO.
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B omHOM BapmaHTe peanmzanuMy HacToOsAIIEero m3oOpereHus B coeauHeHun ¢Gopmydsl (Ig) X
npencrapaser coboit O, u RyY!, R3YL Ry¥T 1 RsY! umeroT Takoe ke 3Ha4YeHue, 9To U BhIIIE, U ITe

OCTaToOK A NpEATIOYTUTECIIBHO SABJIACTCA HE3AMEIICHHBIM UJIM MOHO3aMCIIICHHBIM.

B npyrom BapmanTe peanmszanuu Hactosuiero msodOpereHus B coequHeHun ¢popmyinsl (Ig) X
5  mpencrasnsier coboit NH, u RV1 R3VE RuM u RsY! umeror Takoe ke 3HaueHue, Kak U BbIlIe, U

rac oCTaTokK A NPpeANOYTUTEIIBHO ABJIFACTCA HE3AMCIICHHBIM UJIM MOHO3aMCIIICHHBIM.

[IpennoururensHo coequnenue GopmyJsl (la)

Ri2 Ro
R X O Rj
P
< y i
N Ris Rs (Ia)

BBIOPAHO M3 TPYIIbL, cocTosmel 3 coenuuennii Gopmyisl (I), rme Rii, Riz, Ri3, R2, R3, Ry u

10 Rs umeroT 3HaueHwsl, yka3aHHble B Ta0nuue 1:

Taoauna 1

X Ru R Ri; R R3 R4 Rs
N H H H H H H H
N H H H F H H H
N H H H H F H H
N H H H H Cl H H
N H H H H CHs H H
N H H H H CF; H H
N H H H H OCHs3 H H
N H H H H H F H
N H H H H H H F
N H H H H H H Cl
N H H H H H H CH;3
N H H H H H H CF3
N H H H H H H OCH;
N F H H H H H H
N F H H F H H H
N F H H H F H H
N F H H H Cl H H
N F H H H CH;s H H
N F H H H CF; H H
N F H H H OCHj3 H H
N F H H H H F H
N F H H H H H F
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Cl

CH;
CF3
OCH;3;

Cl

CH3
CF;
OCH:;

Cl

CH;
CF3
OCH;3;

Cl

CH;
CF;
OCH;s;

H

H

H

H

H

H

H

Cl
CHs
CF;

OCH3

Cl
CH;3
CFs

OCH3

Cl
CH3
CF;

OCH3

H

H

H

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
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Cl

CHs
CF3
OCH;3;

Cl

CHs
CF3
OCH;3;

Cl

CH;
CF3
OCH;3;

Cl

H

H

H

H

H

H

H

Cl
CH3
CFs

OCH3

Cl
CH3
CF3

OCH3

Cl
CHs
CFs

OCH3

Cl
CH3
CFs

OCH3

H

H

H

H

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
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CH;
CF3
OCH;3;

Cl

CH;
CF;
OCH;3

Cl

CH;
CF3
OCH;3;

Cl

CH;3
CF;
OCH;s;

H

H

H

H

H

H

H

H

Cl

CHs
CF;
OCH;

Cl

CH;
CF;
OCH;3;

Cl

CH;
CF;
OCH;3;

Cl

H

H

H

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl

Cl
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0] H H F H CH3 H H
@) H H F H CF3 H H
O H H F H OCH3 H H
0] H H F H H F H
0] H H F H H H F
O H H F H H H Cl
0] H H F H H H CHj3
0] H H F H H H CF3
O H H F H H H OCH;
0) H H Cl H H H H
0) H H Cl F H H H
0) H H Cl H F H H
0) H H Cl H Cl H H
0 H H Cl H CH3 H H
0 H H Cl H CF; H H
0 H H Cl H OCH3 H H
0 H H Cl H H F H
0 H H Cl H H H F
0 H H Cl H H H Cl
0] H H Cl H H H CH3
0] H H Cl H H H CF3
0] H H Cl H H H OCH3
Coenunenue popmyssl (Ib)
Ri2
Ry X o
0] N/ R,
< | 2
N Ris R
Rs'
Re (1b)

NPEANIOUTHTEIBHO BBIOPAHO U3 TPYIIIBI, cocTosiel u3 coenuHernii popmysl (1), roe R, Ria,
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COTJIACHO HACTOSIIIEMY M300pETEHHIO:

Taoauua 8:
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SHAHTHOMED C OOoJIee KOPOTKUM
BPEMEHEM YACPKUBAHUsL, TOJYYESHHBIN
IPH pa3/ieIeHUH OCPEICTBOM

xupanpHoi BOXXX

C* --- 1 1

C* = KOHTpONBHBII 3KCHEpUMEHT (OTCYTCTBHE COEOUHEHUs] COMJIACHO HACTOAIIEMY

U300 pETEHHIO)

Bripakenne «3HaHTHOMEp C OOjee KOPOTKHM BpPEMEHEM YAEPKHBAHWS, MOJYYEHHBIH IMpPU
pazzeneHuy nocpencTsoM xupaibHoi BOXKX» o3Hauaer, 4TO mpHu MpOBENEHUU XHPAIbHOU
BOXX yka3aHHbI 3HAHTHOMED HWIET IEPBbIM NPU NPUMEHEHUH YCJIOBHM, OMHCAHHBIX B
COOTBETCTBYIOLIHMX CIIOCOOAX XUPAJIbHOTO pa3/ieieHus. B KOHTEKCTe HACTOSIEro H300peTeHHsI
OHaHTHOMEDP C Oonee KOPOTKUM BPEMCHEM YACPKHBAHUA TaKXE HA3bIBAOT «IICPBBIM
OHAHTHOMEPOM», a4 SHAHTHOMEDP C Oonee JJIUTEJIbHBIM BPEMEHEM YACPKHBAHUA  «BTOPBIM

OHAHTHOMEPOMD.

Kak yxe ynmoMmHamoCh, COGOMHEHHs COIJIACHO HACTOSAILIEMY H300pPETEHHI0 M KOMIIO3ULHNU
COIJIACHO HACTOSIIIEMY H300PETEHUIO CTUMYJIMPYIOT nposudepanuro u/mwin nud ¢ epeHInpoBKyY
kaerok ITOC. Takum 00pa3oM, COEOUHEHUs COTJIACHO HACTOSLIEMY H300PETEHHIO MOXHO
NPUMEHATb JUIs  JICYeHHs WM TIpenoTBpameHus 3adoneBaHul, ces3aHHbIX ¢ [19C, B
yacTHOCTH, CBs3aHHBIX ¢ [IDC 3aboneBanHmii M3 ceMmeicTBA MaKyJISIPHOH JlereHeparLyy,
npuBOAAIMX K morepe 3peHus. HawnbGomee npennodruTenbHO yKasaHHOe 3a0o0JeBaHHE
npencTaBisieT coOoii 3a0oneBanue, NpUBOAALIee K aTpodUH, JeTeHepaluy HIH Pa3pyLIeHHUI0
NUTMEHTHOTO ~ SIUTENIHs]  CeTYaTKH, YTO MOXKET  JIOTNOJHUTENBPHO  TNPHUBOAMTH K

HEOBACKYJISIPU3ALMH CETYATKHU W/WM THOeH (OTOpELenTopOB.

COGI[I/IHGHI/ISI U KOMIIO3ULHUKU COTJIACHO HACTOALIEMY I/1306peTeHI/IIO 0COOEHHO ITOJIE3HBI 1A

JIeUYeHUs] W/WIH TIPENOTBpAalleHrs] 3a00JieBaHUs, BBIOPAHHOTO W3 TPYIIbI CEeMelCTBa
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MaKyJSIpDHBIX JAET€Hepalui, COCTOSAIIUX M3 PaHHEH BO3PACTHOM MAaKYJISIPHOM AereHepanyuu
(BM), cyxoit BM/] u reorpagpuueckoii atpopuu (I'A), a taxke Braxnoir BMJ], myrem
uHnyupoBanus npojudepannn wwm auddepenimposku kinerok [IDC. Takum obpasom,
Omaromapsi COENUHEHUSM M KOMIIO3MLHUSM COIJIACHO HACTOSINEMY H300PETEeHHI0 MOXKHO
oOpatuth BCmsATh TmoBpexneHue wietok [IDC, BeBaHHOE 3a0oneBaHMEM, 3a CYET
BOCCTAHOBJICHUsl WJIM pereHepanuy 3HA0reHHbIX kieTok IIDC, a He TONBKO JeUUuTh MOTEpPIo

3peHHUs], BBI3BAHHYIO TUCPYHKIMEN n/mmm noBpexaeHneM kietok [19C.

Coenunenust popmyinsl (I) HacTosIEero M300peTeHUsT MOXKHO MPUMEHSTb, B YaCTHOCTH, IJIS
MPeOTBpAIleHUs] Havajla CyXOl BO3PAaCcTHON MakyysipHOU nerenepaiuu (cyxas BMJI) w/vnm
BJIAKHOW BO3PAaCTHOM MakyJsipHOIN naereHepauuu (BiakHas BMJI), st mpemoTBpalieHus
nporpeccupoBanus panneit BM/I no nporpeccupyronmx ¢popm BM/L, Brimtouast Bnasknyro BM/1
win  reorpaduyeckyro atpodpuro ([A), s 3amemyieHuss W/WIKM  TPEJOTBPALIEHUS
nporpeccuposanus I'A, 171 npenoTBpaleHyst Uiiu yMEeHbLIEHHs ToTepu 3peHus ot BM/I u mns
YIAYYLIEHUS 3pEHUs, KOTOpoe OBbLIO NMOTEpSHO H3-3a paHee CyIeCTBOBABLICH paHHEH WiIn
nporpeccupyroei cyxoi mm srakHoit BM/I. Mx Taxske MOXXHO IPHMEHATh B KOMOMHAIINY C
anTu-VEGF Tepanmeli nns JnedeHus MNalUMeHTOB ¢ HeoBackysipHon BMJI wmm s

MpeNOTBpalleH s HeOBacKysipHOit BM/L

CoenuHeHUsT W KOMIIO3UIIMM COTJIACHO HACTOSINEMY H300PETEHHIO TaKXKe IOIXOMST JJIst
JIeYeHUsT W/WIM TPeNoTBpaIleHusi 3a00JieBaHUs, BBIOPAHHOTO W3 TPYMIbI, COCTOSIICH W3
xopuonepemun, 6ose3nu becta, ayrocomHo-penieccuBHoi Oectpopunonaruu (APB), rupatHoi
atpoduu, wMakymsipHod puctpopuu CeepHoit KaponuHbl, LEHTPATBHOW apeoisIpHON
xopuonnanpHoi auctpopun (CACD), wmakynsapuoit auctpodpun CopcOu, ceMelHbIX
JOMHUHAHTHBIX JPy3, KYTHUKYJSIPHBIX WM Oa3aJIbHBIX JIAMHHAPHBIX JpPYy3, PETHHONATHH
HEJIOHOIIEHHBIX, MUOMMYECKON JereHepariy, MOJUITONIHON XOPHUOHAIBPHONW BACcKYJIONAaTHH
(ITXB), ueHTpaJbHOW CEPO3HOW PETHHOMATUM, AHTMOWJHBIX IIOJIOC, OTCJIOHKM CEeTYaTKH,
otppiBa  cetdyatkw, cuHApoma  @orr-KosHarm-Xapama (®KX), ocrpoii  3amHeit
MyJIbTH(OKATIBHON TIAaKOUIHONW mUurMeHTHoH snurennonatuu (APMPPE), nepcuctupyromeit
akougHoW Makynonatiuu (IITIM), peunauBHpyrOLIed TIUIAKOMIHOH XOPHOPETHHOMATHS
(PIIX), CEPIUTMHO3HOTO XOpPUOUANTA, CEePIUTHHO3HOMOAOOHOTO XOpUOUJUTA
(MynbTH(OKATBPHOrO  CEPpINUTHHOMIHOTO  XOPHOMAMTA), CHHAPOMA  MHOXECTBEHHBIX
npexomsammx Oenbix  Todek (MEWDS) wmm  npoObeBumHOro yBewTa (BUTHIIMTOBOTO

XOPHOPETHHUTA).
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CoenuHeHNst ¥ KOMIIO3ULIUU COIVIACHO HACTOSILEMY H300pETeHHI0 OCOOCHHO IOJIE3HBbI IpU
JIeYeHUN XopouzaepeMuu. XOpouaepeMus: - 3T0 FeHeTHIECKOe HapylleHHe 3pEHUs, KOTOpoe
OOBIMHO nopaxkact My>K4YuH, NPUBOAAIICE K TAKUM CUMIITOMAM, KaK TPYAHOCTU CO 3PpCHUCM B
TEMHOTE, 4TO BEIeT K MPOrpecCUpyouell norepe nepupepruieckoro 3peHust ¢ MOCaeAyOINUM
TYHHEJIbHBIM 3pEHHEM. XOpOUAEPEMHUsT MOXKET BKIIOYATh OOIIMPHYIO IOTEPI0 BCEX CIIOEB
CeTYaTKH IJa3a. ITO pacCTPONUCTBO OOBIMHO HAUYMHAETCSA B JETCTBE C UCTOIIEHUs (aTpodun)
NUTMEHTUPOBAHHOTO 3IMUTENUSl CETYAaTKH, a TAKXKe CEeTYaTKU U cocymaucror obomouxu. C
MOMOIIBI0 COEJUHEHUs] COrJIACHO HACTOSINEMY H300PETEHHIO MOXKHO JI€YUTh YKa3aHHOE

3ab0JIeBaHuE.

CoenuHeHUs] U KOMIIO3UIMU COTJIACHO HACTOSIIEMY H300pPETEHHI0 OCOOEHHO MOIXOMSIT IJIst
JeYeHHsT W/WIM TIPeNoOTBpalLleHusi 3a00JieBaHUs, BBIOPAHHOTO M3 TPYIIbI, COCTOSIIEH U3
3a00JIeBaHUsT  CETYATKH, NPUBOISIIETO K XOPUOMIANbHOW HEOBACKYJSIPU3ALMH  WJIH
TpaHcCydauuy. YKa3aHHbie 3a00JIeBaHHS CETUATKU MPEANOYTUTEbHO BbIOPAHBI U3 TPYIIIbI,
COCTOsAIIEH W3 TOKCOIJIa3MO3a, TOKCOKapuasa, KpacHyxu, Ooje3Hu bexuera, XopuonganibHOM
r€MaHIr'iOMbl, TpaBMbI, pa3pbiBa COCYAUCTOrO TpaKTa Ijla3a U HWAHOINATHYCCKOTrO PCTUHHTA,

BACKYJIMTa, aHeBpU3MOB U HelipopeTunuTa (IRVAN).

CoenuHeHUs] U KOMIIO3UIMU COTJIACHO HACTOSIIEMY H300pPETEHHI0 OCOOCHHO MOIXOMSIT IJIst
JIeYEHUs] W/WIM TPeNoTBpaIleHus 3a00JieBaHUsl, BBIOPAHHOTO W3 TPYIIIbL, COCTOSINEH U3
3a00JieBaHUsT CETYATKH, KOTOPOE BBI3BIBAET BOCIIATICHHE U JETCHEPALIUIO CETUATKU, HATIPUMED,
CUMMNATHYECKOW O(TaIbMUK, TOCIECONEPAIOHHOTO BOCHAJICHUs WA HE CBS3aHHOH C
apTEPUUTOM TNEPEIHEN HIIEMUYECKON ONTUYECKOW HEWpPOmaTHuH, a TakkKe AereHepauu
CeTUATKH, CBS3aHHOW C CHCTEMHBIM 3a00JIeBaHMEM, TaKHUM KakK CaxapHbld guader,

CCPIMOBHUIHOKIICTOUHAA aHEMUS UJIH paduallMOHHAsA JIyu€Basi pETUHOMATHA.

CornacHO JOTIOSHUTEIBPHOMY BapHUaHTy peajiM3alMH HAcTosIee M300peTeHHe OTHOCHTCS K
(apMaeBTHYECKON KOMIO3MLMHN IJIs1 MPUMEHEHUsl Ul JICYCHUS W/WIM TPEeNOTBPALISHHS
3a00JIeBaHUs, 3aTParMBAlOIIET0 MUTMEHTHBIM ONHUTEIMH CEeTYAaTKH, TI7€ YKa3aHHas
(apmanieBTHYECKasT KOMITO3ULHS CONEPXKUT (hapMaleBTUYECKH MPUEMIIEMbIH HOCHTENb W/WIN

aIbIOBAHT, U coennHerne Gopmyie (I)
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BOJIOpPOJIa, HEPA3BETBJIEHHOTO WM PAa3BETBIEHHOTO AJIKMIIA, Cozeprkamero ot 1 mo 3 aroMoB
yraepona, ¢Topa, Xjopa, Opoma, METOKCH, 3TOKCH, MpONokcH, Tpudpropmermna, 2,2,2-
TpudropsTUIa U TUPTOPMETOKCH TIpU 3TOM B octaTke popmyiel (VI) Re BeIOpan u3 rpymmsl,
COCTOsAIIEH U3 BOAOPOAA, HEPA3BETBICHHOTO UM PA3BETBIIEHHOTO AJIKHJIA, COAEPIKaIIero ot 1

1o 3 aToMOB yriiepona, TpudgTopmeria u 2,2, 2-rpudropaTuia
B KaUeCTBE TePANeBTHYECKH aKTUBHOT'O BELIECTBA.

CoenuHeHne WM KOMIIO3MLIMIO COMJIACHO HACTOAIIEMY H300PETEHHI0O MOXHO BBOJUTH
MayeHTy Jubo OTAeNbHO, JIMOO B KOMOWHAIMM C OJHHUM WIH OO0Jiee JOMOJHUTEIbHBIMU
TEPANeBTUYECKUMH  CpeACTBaMU. B  HacTosilieM JOKYMEHTE «IALUEHT» BKJIKOYAeT
MJIEKOMUTAOIINX, TAKUX KakK JIFOAW, NPUMATHI, HE OTHOCALIMECS K JIFOJIAM, KPBICHI, MBILIH,

KPOJIUKH, 3a171u1>1, co6a1<1/1, KOIIKH, JIOIIaan, KOPpOBbI U CBUHBU, NMPEATTOYTUTEIIBHO JIFOAU.

CI)apMauequeCKaﬂ KOMIIO3UI M COrJiaCHO HaCTOALLEMY 1/1306peTeHm0 MOXET COOCPIKATb OAHO

unu 6oree AONOJIHUTEJIbHBIX TEPATICBTHUYCCKUX CPEACTB.

CornacHO  TPEANOYTUTEBPHOMY  BAapUAHTy  peaM3allill  HACTOSIINEro  HM300peTeHus
npeUioskeHHasi (papMarieBTHUeCKash KOMITO3HIHsI BKJIFOUAeT (papMaleBTUYECKU MPUEMIIEMBbIii
HOCUTENb W/WIK anabloBaHT, u coenuHeHne Qopmynbl (1), ompeneneHHOe BbIIe,
npeanouTuTebHO coenuHenune dopmyiel (Ia), (Ib), (Ic), (Id), (Ie), (If) wmm (Ig). Haubonee
MPEANOYTHTEHHO YKA3aHHAS KOMITO3UIHS conep kuT coequHenue Gopmyssl (I1a), (Ib), (Ic), (Id),
(Ie), (If) wmm (Ig), omucanHoe B Tabmuie 1, Tabnuue 2, Tabnune 3, Tabmune 4, Tabnune S,
tabnuue 6 mnm tabnuue 7, mpuBeneHHbIX Bbimie. CoeauHEHMs, pacKpbITbie B Talmuie 8,

SIBJISTFOTCST OCOOEHHO NMPEANTOYTUTCIIBHBIMHU.

Takas (apmaneBTHUECKass KOMIIO3MIIMS TMPENMOYTUTEIbHO OOecreunBaeT CBOMCTBA
KOHTPOJIMPYEMOrO BBICBOOOKIEHHs. B HacTosileM DOKyMeHTe TepMHUH «(papMaleBTUYECKHe
KOMTIO3UIUH ¢ KOHTPOJUPYEMbIM BBICBOOOIKIEHUEM» OTHOCUTCS K JIFOOON KOMITO3ULIUH WU
JEKapCTBEHHOW (hopMme, comeprKaledl COeTUHEHHE COTJIACHO HACTOSIIEMY H300pETeHUI0 U
NMPUTOTOBJICHHOW TakuM  oOpasoMm, dYToObl oOecmeunTh Oojiee  TPOAOIKUTEIbHBIN
(hapMaKoOJIOTHYECKUI OTBET IMOCJE BBENEHUST YKA3aHHOH JIEKApPCTBEHHOUW (DOPMBI, Y€M OTBET,
OOBIMHO HAOJIOIAE€MBbIil TMOCJIe BBEAEHHS COOTBETCTBYIOIIEH KOMIIO3UIMHU C HEMEIJICHHBIM
BBICBOOOXKIICHUEM, COAEpIKallell TO kK€ JIEKAPCTBEHHOE CPENCTBO B TOM JK€ KOJHYECTBE.

KOHTpOJ'II/IpyeMOe BbICBO60>KI[eHI/Ie MOXHO IMPOAJIUTE A0 HECKOJIbKUX MECALICB B 3aBUCUMOCTU
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OT TpUMeHsieMOH Marpuubl. BpICBOOOXKIEHHE COCOMHEHUS COMJIACHO  HACTOSIIEMY
M300pEeTEeHNIO MPEATIOYTUTENIPHO IPOUCKOIUT B TeUeHHe Iepuona 10 12 mecsues, Haubosee
NPEANOYTUTENIbHO B TE€YEHHE IMepuoaa 10 6 MecslesB, B uaeale O0 3 MECALEB U MOXKET
COCTaBJISATh, HaTIpuUMep, oT 1 10 4 Hexenb. Takol cOCTaB ¢ KOHTPOJIUPYEMBIM BBICBOOOKIEHUEM

obecreunBaeT MOBBIIEHHBIH KOM(OPT MaLMeHTa U 3HAYUTEIbHO CHIDKAET 3aTPAThL

Marpuunblii MaTepuas, NpUMEHseMblil aiid (papManeBTUUECKOW KOMITO3ULIIMU COTJIACHO
HACTOALIEMY W300pPETEHHIO, MOXET COnIepKaThb T'HAPOPOOHBIE areHThbl, PETyIUPYIOLIUe
BbICBO60)KI[eHI/Ie. VY ka3aHHBIA MaTepuagl NnpeAnOYTUTCIIbHO BbI6paH, noOMUMO MpO4ECro, Hu3
nojucopbara, AUCNEPCUU TONMBUHUJIALIETATa, OSTWILEJUIOJIO3b, alleTaTa  ILEeJUII0JIO3H,
MPONHMOHATA LEJUTIOJIO3bI (C HU3KOH, CpenHel WM BbICOKOW MOJIEKYJIIPHOW Maccoii), anerar-
NPOIMOHATA LEJUIIOJIO3b], aleTaT-OyTupara IeJUTIOJIO3bl, areraT-QpranaTa LeJUTFOJIO3b,
Tpualerara LEJUTEFOJIO3BI, nou(METUIMETaKPHIIATa), noMU(3TUIMETAKPUIIATa),
noju(OyTiwiMerakpuiaara), NOau(M300yTUIMETAKpUiIaTa) | NOJH(TeKCHUIMETaKpUiaTa),
noJIi(M301e LIMJIME TAKPUJIIATA), noJH(J1ayprUIMETAKPUIIATA), nonu(peHmwIMeTaKkpuiaTa),
noJn(MeTHUJIaKpuIaTa), NOJH( U30TIPONHIIAKPUIIATA ), noym(u300y TUIIaKpUIIaTa),
noju(OKTaAeMIaKpUIaTa), BOCKOB, TaKWX KakK IUEJIMHBbIA BOCK, KapHAyOCKHH BOCK,
napa(HOBBIA BOCK, MUKPOKPHUCTALTMYECKHI BOCK U O30KEPHT; JKUPHBIX CITUPTOB, TAKHX KaK
LIETOCTEAPWIOBBIN CIUPT, CTEAPUJIOBBIA CIUPT, LETHIIOBBIN CIIUPT U MUPUCTUIIOBBIA CIUPT, U
CJIOKHBIX 3(1)I/IpOB JKUPHBIX KHCJIOT, TAaKHUX KaK MOHOCTCapaT IJIMLOEPHHA, MOHOOJI€aTa
rIMOCprHa, AUETUIIMPOBAHHBIX MOHONIHOCPUAOB, TPHUCTCApHHA, TPUIIAJIBMHUTHHA, BOCKa
LHETUJIOBBIX ~ 3(QUPOB, [IHIEpWI  NAJIBMUTOCTEapaTa,  [IHLEpuUa  OereHara MU

T'UJIPOTre€HU3UPOBAHHBIX PACTUTEIBHBIX MAaCel.

CoenuHeHHe COMMIACHO HACTOSINEMY H300PETEHHMIO MOXKHO TOCTaBHTh B IJIa3 Pa3IMYHBIMU
NyTsaMHU, B TOM YHCJIE, HO HC OTIpaHHUYUBAACH UMU, IIYTEM MCCTHOI'O HAHCCCHUA Ha rJjia3 WU
NyTEM BHYTPHUIIA3HON HMHBEKIMM, HAMPUMED, B CTEKJIOBUIHOE TEJO, CyNpaxOopOoUAalbHOE,
cyOpeTnHaNbHOE (MeK(OTOPELIeNTOPHOE) UITH CYOKOHBIOHKTHBAJIBHOE MPOCTPAHCTBO, MECTHO
NyTEM BBCACHUSA WJIN UHBEKIHWH B TKaHb, OKPYXKAKMIYH0 I'jila3; CUCTEMHO MEPOPAJIbHBIM IIYTEM
WK NOCPEACTBOM HOI[KO)KHO?I, BHYTpPIBeHHOﬁ nian BHy’I‘pHMbILHe‘lHOfI HUHBEKIUN, UIN YEPE3
KaTeTep WM MMIUIaHTaT. Hanbonee mpennodTUTEbHO COSIMHEHHE COTJIACHO HACTOSIILIEMY
U300pPETeHUI0 JIOCTABJIAIOT MyTeM HWHTPABUTPEATHHONW WIIM CYMpPaXxOpOUTAIbHON WHBEKIUH.
HHTpaBI/ITpea,J'IbHOG BBCACHUC MPUBOIUWT K BBICOKOM KOHLCHTpAalUUH COCAUHCHUA B I'Jla3dy IpU

MHUHHUMAaJbHOM CHCTEMHOM BOSI[efICTBPIPI. Cynpaxopom[anbﬂaﬂ HUHBECKIHA MOXET 00ecreynThb
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Oostee BBICOKYIO JIOKAJIbHYH0 KOHLUEHTPALUIO COCAUHCHNA COTJIACHO HACTOALLIEMY I/1306peTeHI/IIO
B 3aJHHUX TKaHAX, YTO obecrnieunBaeT OoJiee HU3KHE A03bl UJIM MEHEE YaCTOC AO3UPOBAHMUCE.
HpI/IMepaMI/I O(I)TaJ'IbMOJ'IOFI/ILIeCKI/IX KOMITO3MIIUM JJII MECTHOI'O NPUMEHCHUA SABJIAKOTCSA

TJIA3HBIC KaIllJIv, Ma3u, rejid, paCTBOPbI U CyCIICH3UHU.

CoenuHeHne COrIacHO HACTOSAIIEMY H300PETEHUI0 MOKHO BBOAUTH [0 Hadaja COCTOSTHUS IS
NPEeNOTBPAILEHHUs €r0 BO3HUKHOBEHHUS, HAIIPHIMEP, BO BpeMsl O(TaIbMOJIOTHUECKON Oneparyy,
Cpasy MocJje Havyajla MnaToJOTMYeCKOro COCTOSIHUS MJIM BO BPEMsI BO3HUKHOBEHHs OCTPOIO UJIH

XPOHHUYECKOT'O COCTOSHUA.

B 3aBHCHMOCTH OT HpenojaraeMoro crnocoda BBeeHHs COSAMHEHHE COIIACHO HACTOSIIEMY
M300pEeTEeHNI0 MOYKHO BKJIIOYUTDH B JIFOOYIO (papMaLieBTHYECKH MPUEMIIEMYIO JIEKapCTBEHHYIO
(bopmy, Takyro Kak, HampuUMep, KHUIKOCTH, B TOM HYHCIe PACTBOPBI, CYCIIEH3UH H OMYJIbCHH,
TaOJeTKH, CYMIIO3UTOPUH, TWIIOJIHM, KAICYJIbl, MOPOIIKA HJIH T.II., MPEINOYTHTEIHHO B
JleKapCTBeHHble (POPMBI, MOAXOSILIME Ui OXHOKPATHOIO BBENEHHs TOYHBIX [03, WJIH
JeKapcTBeHHble  (HOPMBI € 3aMEIJICHHBIM  BBICBOOOXKIAEHHEM Ul  HENPEPbIBHOIO

KOHTPOIUPYEMOT'O BBEACHU. HauGonee MPEANOYTUTECIIbBHBIMU SABJIIFOTCA KUAKOCTHU.

Kunkue dapmarieBTHUECKU BBOAUMBIE JIEKAPCTBEHHBbIE (OPMBI MOTYT MPEACTABIATH COOOIA,
HaIpuMep, pacTBOpP, CYCIEH3UIO UM SMYJIbCUIO, IPEANIOYTUTENBHO CYCIIEH3UIO, COAEPIKALIYIO
COEAMHEHNE COIJIACHO HACTOSIIIEMY H300pETeHHI0 M HeoOs3aTesbHble (apMaleBTHUECKUE
aABIOTAHTBI B HOCHUTEJIE, TAKOM Kak, HaIlpUMeEp, BOAA, COJEBOM pPacTBOp, BOAHAS HNEKCTPO3a,
TNIMLEPUH, THalypoHoBas kuciorta, 3TaHon, IMCO u T.m., A MOMy4YeHHUs, TeM CaMbIM,
pacTBopa WM cycrneH3uu. llpu HeoOXOAMMOCTH TpedHAa3HAYeHHAsh [UIsi BBEICHUS
(dapmaneBTHYEeCKas KOMIIO3HMLIUSL MOJXKET TakKe COAep)kKaTb HeOOJbIINe KOJIHYEeCTBA
HETOKCHUYHBIX BCIIOMOTaTEJIbHBIX BELIECTB, TAKUX KAaK CMA4YMBAIOIIME WJIA SMYJIBIUPYIOLINE
cpenctBa, pH-Oydeprbie cpenctsa u T.. TUNHYHBIMU NPUMEPAMH TAKHX BCIIOMOTATEJIBHBIX
CPEACTB SBJSIFOTCS —alleTaT HATpPUs, THAIYpPOHAT HATPHUs, MOHOJAypaT CcopOuTaHa,

TPUITAHOJAMHUH U OJIEAT TPHUSTaHOJIAMHHA.

Hacrosimee n3o0peTeHne Takskeé OTHOCHTCS K CHOCOOY JIEUEHUS W/WIHM TIPENOTBPALIECHUS
3aboneBanuii, cBs3zaHHbIX ¢ [IDC, BKIOUarOmeMy BBeAEHHE IMALUEHTy C 3a0oieBaHHEM
ceryatku coenuHenus: Gopmynsl (1), mpeamoururensHo (l1a), (Ib), (Ic), (Id), (Ie), (If) wmu (Ig)
Wi ero ¢papMaLeBTUYECKU NPUEMIIEMOI COJH, PALEeMUYEeCKOH CMECH, COOTBETCTBYIOIIETO

SHAHTHOMEpPA WJIH, €CJIU MPUMEHHUMO, COOTBETCTBYHOLLICTO JUACTEPEOMEDPA, OJId €0 JOCTABKU B
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IJia3 MalyeHTa B KoJudecTse, 3¢ GeKkTHBHOM Nt iedeHust 3aboseBanusi ceTdatkn. CoennHeHus

dopmyner (Ia), (Ib), (Ic), (Id), (Ie), (If) u (Ig) monpobGHO onpeneneHs! BhILIE.

KPATKOE OITIUCAHUE ®OUT'YP

®ur. 1: Cxematuueckoe npeacrasnenne [19C-ckpuHuHra CoeqUHEHNHN.

SKCHEPUMEHTAJIBHAS YACTH
Knerounasi kyJabTypa

Wnpyuuposannsie kietku [13C miona, mony4eHHbIe U3 TUTFOPUIIOTEHTHBIX CTBOJIOBBIX KJIETOK
(iPSC-fRPE), nony4ennsle u3 YHusepcurera Kamudopuuu, Canra-bapbapa, Obutn mosyueHsl
u3 kietok [19C mnona yenoBeka, KOTOpble ObUIM BbIAEIEHBI U MepenporpaMmupoBanb B iPSC,
3ateM auG¢epeHunpoBaHbl M OTCOPTUPOBAHBI JJsl KJIETOYHBIX MapKepoB st cOopa
npemmecTBeHHUKOB [1DC. ®PnakoHbI TPAaHCIOPTUPOBAIHM 3aMOPOKEHHBIMH Ha CYXOM JIbAY U

xpanunu npu remneparype -80 © C.

Hnsa penorunmueckux 5kpaHoB kjeTku iIPSC-fRPE pasmopakuBanu M KyJBTUBUPOBAJIU B
konbax ¢ mokpeitueM Matrigel co cpemoit N1VA, comepxkameir 1XMEM pactBop,
JONONTHEHHbIH 2,2 /1 6bukapOonata Hatpus, 0,25 mr/mu Taypuna, 0,02 MKI/MIT THIPOKOPTH30HA,
0,013 wmxkr/mn Tpuiiona TuponuHa, 0,1 MKI/MNI JMMOeBOW KHUCIOTHL, 1% 3aMEHUMBIX
amuHokucior MEM, 1% nenuipnmna/crpenromunuiaa, 2% nobdasku Neurocult SM1 u 1%
nobasku N1. J5ist HICXOQHBIX KyJIbTYp THA30BHBUH N00ABJsUM K cpene npu 2 MKM B TedeHue
nepBbIX 24 4HacoB WHKyOalluu, TOCJEe 4Yero cpeay 3ameHsuin cBexkeil cpemodd NIVA mns

JONOTHUTENIbHON TpexaHeBHOM nHKyOarmu npu 37 © C ¢ 5% CO2.

Knerku iPSC-fRPE BriceBanu co cpenoit N1VA ¢ miorHocthio 10000 kieTok Ha JyHKY B 96-
JIYHOYHbIE TJIAHIIETHI, IOKPHITbIE MATPUTENIeM, U KYJITUBUPOBAIM B TeYeHHe 24 4acoB mepen
00pabOTKOH TECTUPYEMBIMU COETUHEHUSIMU B KOHEUHOM KOHLeHTpaunu S MkM B 0,1% JIMCO.
BryTrpeHHnii KOHTpONb Ui Kaxkporo muaHmera coctaBimsul (a) 0,1% JMCO B kadecTBe
orpunaresbHoro koHtposs u (b) 0,1% JAMCO + 10 Hr/mi 4eoBeYeCKOro peKOMOMHAHTHOTO

bFGF (STEMCELL) B xauecTBe MOJIOKUTEIbHOTO KOHTPOJISL.
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Jlns  BBISIBIEHHWSI COENMHEHMH, KOTOpble CrmocoOCTBYIOT mnurMeHtauuu II19C, knerku
NOAJIEP>KUBAIIN B TedeHne 32 nHel u oOpadaThiBaiy Cpenol, coaepkaiiell TeCTUpyeMble WITH
KOHTPOJIbHBIE COEIUHEHUs, B COOTBETCTBHH C pexxuMoM obOmeHa cpenoit (¢ur. 1). Crenenn
NUTMEHTALMH ONPEAEISUIN KOJMYECTBEHHO IyTeM U3MEPEHHsI OTJIOIeHHs cBeTa pH 510 HM ¢
MOMOINBIO CUHTBIBarOIIEero ycrpoicrea st Busyanmmsanuu CytationS (BIOTEK). 3arem
3HAYEHUS MUTMEHTALUY BHOCUJIM B OTYET B CPABHEHUH C BHYTpeHHUMHU KoHTpossimu JIMCO Ha

TUIQHIICTEC.

Jlns ouenku nponudepannn kietok [19C pernky kierok [T9C, 00paboTaHHBIX COSIMHEHHEM,
¢duxcuposanu B eHb 5 1 okpawmnBanu Hoechst 33342 nns onpenenenus yucia >KUBBIX KJIETOK
C TIOMOMIBIO (PIIyOpeCLIEHTHONM MUKpockonuu. HoMepa KJieTok BHOCHIIM B OTYET B CPABHEHUH C

BHyTpeHHUMH KoHTpossimu JIMCO Ha mnaniere (Pur.1).
IMonyuenue coeqHHEHHI COIJIACHO HACTOSIIIEMY H300PeTEeHHIO

Coenunenust popmyibl (I) MOXKHO MOJYYHTH C MOMOIIBIO CIOCOOOB, OMHCAHHBIX HIDKE, B
COYETAaHHMH CO CHOCOOaMHM CHHTE3a, M3BECTHBIMH B O0OJIACTU OPraHMYECKOW XHMUH, WU
MOAU(UKALMIMY, U3BECTHBIMHU CIELHAIMCTAM B JTaHHOW OOJACTH TEXHWKHU. B HacTosimem
JIOKYMEHTE HCXOIHbIE MaTepHaibl SIBJISTIOTCS KOMMEPUYECKH MOCTYIHBIMU HJIM MOTYT OBITh
TOJIyYEeHbI TIOCPENCTBOM OOBIMHBIX CIIOCOOOB, M3BECTHBIX B JAHHOW OONACTH TEXHUKH, TAKUX
KaK CrIocOOBI, OMMCAHHBIE B CTAHIAPTHBIX CIIPABOYHUKAX, TakuxX Kak « Compendium of Organic
Synthetic Methods, VolI-XIN» (onybmukoBan Wiley-Interscience, ISSN: 1934-4783).

HpeI[HOLITI/ITeJ'IbeIe CII0COOBI BKJIFOYAKOT, IOMUMO IIPOYETO, CI'IOCO6I::I, OIMMCAHHBIC HUXKE.

Ha cxemax mnpencraBieHbl CriocoObl, MPUMEHSIEMble IMPU CHHTE3€ COENWHEHHH COTJIACHO
HACTOSLIIEMY U300PETeHHIO, i BCIIOMOTaTeNIbHbIe MpuMepbl. OHU HUKOUM 00pa3oM He JIOJIKHBI

OrpaHUYUBATb O0BEM U300PETEHHSL.
Oo0mue cnocodb1 — CuHTe3
Croco0 1:

Cxema 1:
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H H
R11 NH, 0 Ry N Xl R11 N
b — )—A o A
Br NH, HO™ "A Br N <3 N
Rya Ris N Ris
X X Xl I

rne Rii, Ri2, Ri3 u A umeror e ke 3HaueHus, uro u B Gopmyie (I). R;7 npencrasmsror codoit
TUJIPOKCUIIbHBIE TPYIIBI Wik R7 coBMecTHO ¢ atomoMm Gopa obpasyror 4,4,5,5-TeTpameTii-

1,3,2-11okcabopOIaHOBYIO TPYIITY.

Coenunenus obweit popmyisl (I) (cxema 1) MOXKHO MONYyYUTh U3 COSTUHEHHUH 00X Gopmy
(XI)) m (XIII) B TOpPUCYTCTBHMM  NAJUIAJAUEBOIO  KaTalM3aToOpa, TaKOro  Kak
terpaxuc(tpudenundochun)namnanuii(0), 1 OCHOBAHHS, TAKOrO KakK KapOOHAT Kajius, WIH C
NPUMEHEHNEeM JPYTHX yCIoBHil peakimu coderanus Cy3yku-Musiypa, U3BECTHBIX XUMHKAM,
OMBITHBIM B TaHHOMW oOnactu Texuuku. Coenunenus ooduei Gopmysl (XII) MOXKHO MOJTYYUTH
NyTeM B3auMOeicTBUsl coenuHeHuil obmei gopmynbl (X) ¢ kapOOHOBOH KUCIOTOH 0OIIei
dopmyiibl (XI) ¢ mpuMeHeHHEM MPOLEAYP, U3BECTHBIX XUMHUKAM, OTIBITHBIM B JAHHOU 00J1aCTH
TexHUKH. HeouWineHHOe TPOMEKYTOYHOE COENMHEHHE MOXET ObITb OKOHYATENbHO
IEeTUIPaTUPOBAHO, HANPUMEpP, C WCIIOJB30BAHHEM TAaKUX YCJOBHI, KaK HarpeBaHHe B

PacTBOPUTEIIC, TAKOM KaK YKCYCHasl KUCJIOTaA.

Crocob 2:
Cxema 2:
Ry Ri2 H
Ry NH» o Ri1 N
L — -
0 NH, HO™ "A O
< Tl
N Ry N 13
Xlv Xl |

rne Ri1, Ri2, Ri3 u A umeroT te e 3HaueHus:, 4to u B popmyie (I).

Coenunennsi obmeit ¢opmynel (I) (cxema 2) MOXKHO MONYYHTh MyTEM B3aUMOACHCTBHS

coenuHeHuit obmeit ¢dopmynel (XIV) ¢ kapOoHoBoli kucnorol odmeit dopmynsr (XI) ¢
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NPUMCHCHUEM MPOLCAYP, U3BECTHBIX XHWMHUKAM, OIIBITHBIM B I[aHHOfI 00J1aCTH TEXHMKH.
HeO"II/IH.IeHHOG MPOMEKYTOUHOE COCANMHEHUE MOKET OBITh OKOHYATEIHHO ACTUAPATUPOBAHO,
Harmpumep, ¢ UCIOJIb30BAHUEM TaKUX YCHOBHﬁ, KaK Harp€BaHUEC B PACTBOPUTEIIC, TAKOM KakK

YKCyCHasi KHCJIOTA.

Crroco6 3:
Cxema 3:
QY
S~ NC
Ri2 Riz2 Xva Riz Ri2
Ry F Ry NH, Ry4 NH, Ry NH,
NO, NO, <\ l NO, <\ I NH,
O Ry O Ry N Ris N Ria
XV XVI Xviil Xiv

rae Ri1, Ri2, Ri3 umeroT Te sxe 3HaueHus1, uto u B popmyde (I).

Coenunenust obueit gopmynsl (XIV) (cxema 3) MOXKHO TMONYYUTh MyT€M BOCCTAHOBJICHHS
HHUTPOTPYIIIBI B coeauHeHustx obmeit popmyiel (XVIII) ¢ npuMeHeHnEM MpoLenyp, H3BECTHBIX
XMMUKaM, OIBITHBIM B AaHHOH obOnactu TexHuku. Coemmnenus obOwmei dopmyner (XVIII)
MOXKHO TOJNYYUTh W3 ajbAeruaoB obmei ¢opmyasl (XVI) mocpencrBoM peakium B
NPUCYTCTBUHU PeareHra, Takoro kak 1-((m3ouunanomerun)cynbdonmn)-4-metmnoenson (XVII), B
MPUCYTCTBUU OCHOBAHUsSI, TAKOrO Kak kapOonat kanus. Coemunenus: obmeit ¢popmyiier (XVI)
MOYKHO TIOJIYYHTh MyTeM 0apOOTHPOBaHMS aMMHAKa B PACTBOPE COENMHEHUH 001Iel GopMyJbl

(XV) B pacTBOpHTEINE, TAKOM KaK AUXJIOPMETaH, P KOMHATHOH TEMITEPATYpe.

Cnocob 4:
Cxema 4:
Ri2 Ri2 H
Ry NH, o Ri1 N
o J ) P—A
NH, H A N
< <
N Ry N Rys

Xiv XIX I
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rne Ri1, Ri2, Ri3 1 A umeroT te e 3HaueHus:, 9to u B popmyie (I).

Coenunenust obmeit dopmynbl (I) (cxema 2) MOKHO MONYYHTh MYTEM B3aUMOACHCTBHS
coenuHeHui odmeit popmyiel (XIV) ¢ anbrerugom obuiei ¢popmyisl (XIX) B pacTBopuTedne,
TakoM Kak 1,4-IMOKCaH, U B MPHUCYTCTBHU KUCJIOTBI, TAaKOW KakK MapaToyoJsCysib(poHOBas

KHUCJIOTa, IPU BBICOKOW TeMmeparype.

Cnocob 5:
Cxema 5:
R12 R-]z R12
R
Ry OH o Ry OH, 11 o>_A
)J\ —_— /g _— /
Br NH, HO™ A Br N"So Br N
R13 R13 R13
XX Xl XXI XXl
_R
(.) 7
B. R
\
N Ry2
Xl Ry o)
A
< .
N
N Rys

rne Rii, Ri2, Ri3 u A umeror Te ke 3HaueHus1, 4to u B popmyie (I). R7 npencrasisroT codoit
TUIPOKCUJIbHBIE TPYIILI Wik R; coBMecTHO ¢ atomoMm Gopa obpasyroTr 4,4,5,5-TeTpameTuii-

1,3,2-11oK cabOpOTAHOBYIO TPYIIITY.

Coenunenus obmeti popmyis (1) (Cxema 1) MOXKHO MONYYUTH U3 COSTUHEHHH OOIITIX GOpMYJT
(XXII) w (XII) B T[PUCYTCTBHMM NAJIAAUEBOrO  KaTalu3aTopa, TaKOro  Kak
terpakuc(tpudennndochun)namnannii(0), 1 OCHOBAHUS, TAKOTO Kak KapOOHAT KaJusl, W C
NPUMEHEHHEM JIPYTUX YCIoBUN peakimu couetanus Cy3yku-Musypa, W3BECTHBIX XHMHUKAM,
OIBITHBIM B OOsacTu opranndeckoro cuntesa. Coenmuaenust obmeit gpopmyier (XXII) moxHO

NOJYy4UTh myTeM o0paldoTku coenuHeHuit oOmeit ¢opmynsl (XXI) B mpucyrcTBUH
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OeTUAPATUPYIOMIEro areHra, Takoro kak Qochopumxiopua. CoenuHenuss oOmeir (HopMyJibl
(XXI) MOXHO mONy4uTh MyTeM TpaHchopManuu coeauHeHud obmei ¢opmynsr (XI) B
COOTBETCTBYIOIIMI AIMIIXJIOPUA C NMPUMEHEHHEM pPEareHTOB, TAKUX KaK THOHWIXJIOPHI, H

B3aUMOJIEICTBUS MX C COSAMHEHUSAMH 0011en ¢popmy sl (XX).

AHAJTUTHYECKHE CITIOCOOBI

Crnextpsl 'H SIMP peructpuposanu B pactBope IMCO-ds/ CD3;OD/CDCl3 B mpoGupkax ¢
BHEIIHUM uameTpoM 5 mm [rmpobupku Wilmad mmsa AMP (xommanust Sigma-Aldrich), 5 mm
TOHKasl CTeHKa, anuHa 7 mroiimoB (mpumepHo 18 cm)] mpu 300,0 K u momyqanu Ha npudope
Bruker Avance NMRS-400 npu 400 MI'y st 'H. Xumuueckue capuru (8) otrocstes k CDCl3
(CDCl; = 7,26 ppm), AMCO-ds (IMCO-ds = 2,5 ppm), CD30OD (CD3OD = 3,3 ppm) u
BelpaxkeHbl B ppm. Xwummueckue casurn B CDCl;, IMCO-ds u CD3OD orHocsTcs X

terpamermicuiany (TMC = 0,00 ppm) u BeIpaskeHBbI B ppm.
Anaaurnyeckass BI7KX

Meron A ananuruueckoit BOXX:
Kononka Zorbax SB-C18 (1,8 mkm 4,6%15 mwm, kapTpumk Obictporo paspewmenus PN 821975-
932) paborana co CKOpOCThiO MoToka 3 mu/MuH B cucteme Agilent 1100 Series LC/MSD ¢
DAD\ELSD wu Agilent LCWSD VL (G1956A), SL (G1956B) macc-CrieKTpoMeTpoM C
UCTIOJIB30BAHUEM TIOABIDKHOM (a3bl A: aneToHUTpr, 0,1% MypaBbUHON KUCJIOTHI, TOJBUKHAS
daza B: Boxa (0,1% MypaBbUHOWM KHCIOTHI), CO cienyromum rpanuerrom: 0 mun — 100% B;

0,01 mun — 100% B; 1,5 mun - 0% B; 1,8 mun - 0% B; 1,81 mun - 100% B.

Meron B ananutudeckoit BOXKX:

Kononka CB2XXX YMC Triart C18 (33 x 2,1 MM, 3 MKM) KOJIOHKa padoTaja Mpu KOMHATHOM
Temneparype npu ckopoctu noroka 1,0 mur/muH. OOpasubl 3JFOUPOBATN NOABIKHON (ha3oil:
98% [10 MM anerara ammoHus B Boae| u 2% [aneronurpunal BeiaepkuBaiu B TeueHue 0,75
MUHYT, 3aTeM 10 90% [10 MM anerata ammonust B Boxe| u 10% [anerorurpuna) B reuenue 1,0
MUHYTBL, nanee 10 2% [10 MM anerata ammonusi B Boae| u 98% [aueronutpuia] B Teuenue 2,0

MUHYT.

XupanbHas aHanuTn4yeckass BIKX
Meton A xupanbHO# aHamuTHueckoi BOYKX: xupanbaas xpomarorpadusi ¢ HCIOIb30BAHHEM

kononku Chiralpak TA (250+4,6, 5 mxm); rekcan-IPA-MeOH, 90-5-5 B kadecTBe MOABMKHOM
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IIpenaparusaas BO/KX

Meron A npenaparusnoii BOXKX: Cucremsr Agilent 1260 Infinity, ocramennsie DAD u macc-
IeTeKTopoM; npenaparuBHas kojonka Waters Sunfire C18 OBD, 100 A, 5 mxwm, 19 Mm+100 MM
C penapaTUBHBIM 3aUTHBIM KapTpumkeM SunFire C18, 100 A, 10 mxm, 19 Mmm+10 mm; 30-85%

0-5 mua HyO-mertaHon, ckopocTsb moroka 30 MiI/MUH).

Cnoco6b1 XHPAJTBHOTO pa3aeeHus
Meron A XupanbHOTO pasfefeHus: XUpajibHas XpomaTorpadusi ¢ HCIOJb30BAHUEM KOJOHKH
Chiralpak TA-II (250420, 5 mxm); rexcan-IPA-MeOH, 80-10-10 B kauecTBe MOABUKHOH (asbl;

CKOPOCTb MOTOKA 12 MII/MHUH.

Meron xupanpHOro pasuenenus B: XupanpHas xpomarorpadus CPX (xomonka Reflect C-
Amylose A (250x30 mm) 5 mxm, CO2-(0,1% ammmaka B MeOH), 35%-65% B kauectse

nozsrkHOH (assl, P = 110 6ap, ckopocts noroka 35 r/mun, T =35°C.

OO0wmue cnocodblI CHHTE3A

IIpouenypa cunresza A:

NH, N
O \>_R
< NH2 H(?, < H

K pactBopy kapOonoBo# kuciotsl (1,22 mmons) B JIM®PA (5 mit) nobasisiu STHinOUCc(mpomnaH-
2-un)amuH (1,44 mmonsb, 1,18 5xB.) m HATU (1,34 mmons). [TonydeHHy0 cMech nepeMernnBau
B TeueHne 20 MHH NpU KOMHATHOH Temmepatype ¢ mocienyromuM podasneHnem 4-(1,3-
okcazon-S-mn)oen3on-1,2-nuamuna (1,34 MmMonb). PeakiMOHHYI0 CMECh NMepeMeInnBalld MPU
KOMHATHOW TeMIeparype B TEYEHHE HOYHM. 3aTeM CYCIIEH3WK KOHLEHTPUPOBAIH IIPU
NOHIKEHHOM naBiieHnH. OcraTok pazdaBisum sTmnaneratoM (50 Mit), MPOMBIBAJIN BOIHBIM
pactBopoM NaHCO; (2 x 20 mu) u coneBbiM pactBopoB (2 x 10 mur). Opranuueckuii cioit
cymmnu Haj Oe3BOAHbIM CyibpaToOM HATPHs, (QUIBTPOBATM U KOHLEHTPUPOBAIH MPHU
MOHMKEHHOM JaBjieHuU. HeounIeHHbIH POYKT pacTBOPSUTH B YKCYCHOH Kuciore (5 mii) u
cMmech nepemernuBay npu 60°C B Teuenne Houn. CMech KOHIIEHTPUPOBAIN MTPU MTOHWKEHHOM
naByieHuy, pazdaysuiy strnanerarom (50 mut), moameavuBaiu BOAHbIM pacTBopoM NaHCOs,

NPOMBIBAJIN COJIEBBIM pacTBopoM (10 mur), cymmim Hax Oe3BONHBIM CyJb(haTOM HATPUsl U
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KOHLICHTPUPOBAJIM TMPU TMOHWKEHHOM JnaBiieHWdu. (OCTaTOK OYHIIAJH C  T[TOMOLIBIO
npenaparuHoit B2XKX ¢ ncnions3oannem SunFireC18 10019 MM 5 MKM B KauecTBE KOJIOHKH

(20-50% 0-5 mun Bogpl-MeCN B Ka4uecTBe 3JIF0O€HTA) U IMPH CKOPOCTH MOTOKA 30 MJI/MHH.

IIpouenypa cunresa B:

NH2 N
< NH, < N
v y H
N N

Anbnerua (1,43 mmonb) u 4-(1,3-okcazon-5-un)oen3on-1,2-nuamus (1,43 MMOJIb) CMEIIMBAIH
B 1,4-nuokcane (5 mn). [ToayueHHYO cMeCh IepEeMEIIHBAI B TEYEHHE 5 MUH C MTOCIEIYIOLUM
nobasnernueM 4-metunoeH3oi1-1-cyabdonoBoit kucnaorsl (0,29 Mmonb). PeakiMOHHYIO CMech
nepemernusaiu npu 100°C B TeueHne HOUU. 3aT€M CMECh OCTABJISUIM OCTHIBATh 1O KOMHATHOM

TEMIIEPaTyPbl, BBIMAPUBAIIH 10CYXa U OUUINAJIN C IOMOIIBIO (I3 II-XPOMATOrpaduH.
CuHTe3 NPpOMeKYTOUHBIX POAYKTOB

[Nonyuyenne 4-aMHHO-3-HUTPOOECH3AIbACTH A

F NH,

NO, NO,
0 o}

K mnepememmBaemomy pactBopy 4-¢rop-3-Hurpodbenzampaeruna (50,0 r, 295,67 mmoinb) B
muxyopmerane (1200 mu) GapbormpoBanmn ammuak B TedeHue 30 muH mpu 0 °C. Cmech
nepeMelInBajl B TEYEHHE JOIMOJHUTENIbHBIX 3 YacOB TNPU KOMHATHOH TemIepatype Hu
KOHIICHTPUPOBAJIN C TOJNyuYeHHeM 4-aMHuHO-3-HUTpoOeH3ambreruna (45,1 r, 271,47 mmons,

BbIx0A 91,8%).

INonyuenne 2-auTpo-4-(1,3-0kca30m-5-mn)aHuInHA

NH, NH,
H o]
O N
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PactBop 4-amunO-3-HUTpOOeH3anbaeruna (45,1 r, 271,47 mmonb) B MmeraHone (800 mur)
obpabatbiBany 1-n3oumnaHoMeTaHcyabpoHmI-4-MeTinoOenzonom (79,5 r, 407,2 mmonb) u
kapOonatom kamus (39,39 r, 285,04 mmonb). PeakunoHHYI0 CMeCh HarpeBaiud ¢ OOpPaTHBIM
XOJIOAUIBHUKOM B TedeHHe 90 MuH. 3aTeM OXJIaKACHHBI pacTBOP KOHLEHTPUPOBAIA U
obOpabateiBamun  Bomoit (750 wmur). Cmech moaBepraid SKCTPAKLUH C HCIOJIb30BAHHEM
stunanerara (4*250 wmu). OObeIUHEHHBIH OpPraHWYECKUH CIIOH MPOMBIBAIU  COJIEBBIM
pacTBOPOM, BOJOM, CYLIMJIM Haa Oe3BONHBIM Cynb(aTOM HATPUS M KOHIEHTPUPOBAIH.
HeounimeHHbIi NpOAyKT OYMIIATHN € TIOMOIIBIO (i In-xpoMarorpaduu ¢ nonyueHueM 2-HUTpo-

4-(1,3-okcazon-5-un)anmnusa (10,1 r, 49,23 mmons, Beixox 18,1%).

INonyuenue 4-(1,3-okcazon-5-un)den3on-1,2-quammna

NH, NH
0] 0]
N N

Pd(OH), (410,75 wr, 2,92 mmonb) (20%mac./mac.) nobaBisaan K pactBopy 2-HUTPO-5-(1,3-
okcazon-S-umannmuaa (3,0 r, 14,62 mmomp) B TI'® (50 wmu). IlodydeHHyr cmech
nepeMelnBagl B arMocdepe BOXOpPOAa IMpPU KOMHATHOH TemrepaType W arMochepHom
JaBleHNH B TedeHne Houw. Karamuzatop yaamsui (QUIbTpOBaHHEM, U  PACTBOPUTEIH
BbINapuBau ¢ nonydeHuem 4-(1,3-okcazon-S-un)oenson-1,2-quamuna (2,1 r, 11,99 mmoub,

BbIXOA 82%).

IMonyuenue 5-(4,4,5,5-rerpamerun-1,3,2-quokcadboponan-2-mi)-2-[ Tpuc(mporaH-2-mt)Cuu | -

1,3-okcazona

[cN)/>—Si4< S 720{3 (o) )
PN T )\{

K mnepemenmBaemomy pacTtBopy 2-[Tpuc(mpoman-2-wn)cummi]-1,3-okcaszona (2,07 r, 9,18
MMoJIb) B 60 Mt cyxoro TI'® no karumsim gobdasisiiu 2,5 MonsipHbIi pacTBop H-OyTryutaTust (11,0
mmoib, 4,4 mi, 1,2 3kB.) mox aproHoM mnpu Ttemrepatype -78 °C. IlomydeHHyr cmech
nepeMennBaii B TeueHne 1 9 npu remneparype -78°C, 3aTeM 1o KarusiM J00aBIISIH PacTBOP

tpuc(nponan-2-mn)dopara (3,45 r, 18,37 mmons, 4,21 miu, 2,0 3kB.) B 10 M TI'® npu sTok
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TeMmrnepaTrype. PeakIIJMOHHYIO CMeCh NepeMEIINBaId B TeYeHUE 2 4acOB IIPHU TemrepaTtype -78
°C, 3aTeM B T€UEHHE HOUH TP KOMHATHOM TeMnepaType. 3ateM 100aBsiin 2,3 -TuMeTHIOyTaH-
2,3-muon (1,09 r, 9,18 mmonb) 1 ykcycHyro kucioty (827,29 mr, 13,78 mmous, 800,0 mxi, 1,5
9KkB.). IlonydeHHy0 cMech NepeMeInnBaiy Npyu KOMHATHON TeMIiepaTtype B T€YEHHE 2 4acoB.
ITocne 3TOro CyCneH3Ho BBINAPUBAIM U OCTATOK pa3dapisiiu Bomou. Ilpoaykr moasepranu
SKCTPaKLUH C MCMOJIb30BAHUEM STUJIALETATA, IPOMBIBAJIA COJEBBIM PACTBOPOM, CYIUMJIH HAX
cynbhaToOM HATPUs U yIapUBaIH C monydeHneM 5-(4,4,5,5-rerpamerun-1,3,2-auokcaboposnas-
2-u)-2-[ Tpuc(nponan-2-unm)cuimii]-1,3-okcazona (3,0 r, uucrora 85,0%, 7,26 MMOJb, BBIXOA

79%).

IMonyuenune N-(5-0Opom-2-runpokcudeHI)XpomMan-3-kapOokcaMua
o
Br N
H

Xpomasn-3-kapOoHoByro kucioty (2 r, 11,23mmons) pactBopsiiu B SOCl» (2 mit, 28,09 MMob)

0

U MepeMeIuBaJi IPH KOMHATHON TeMrepartype B TeueHune 24 4yacoB B atmocdepe azora. [Tocne
STOTO PEAKLHOHHYI) CMECh KOHLEHTPHPOBAJIH MO BAKYYMOM U Pa30aBIsUIM AUXJIOPMETAHOM
(10 mut) B atMOCc(hepe a30Ta, M MPOLIECC HCTIAPEHHSI IIOBTOPSLIH IBAXK/IbL. B KpyrIonoHHYIO KOOy
nobasnsum 2-amuHO-4-Opomdenon (2,3 r, 12,36 mmone) B nuxiopmerane (6 M) BMecTe ¢
mupuguHoM (1 mn, 12,36 mMmonp). CMmech mepeMernuBaiyd MpU KOMHATHOW TeMIlepaTrype B
TeueHue 15 muH. BO BTOpPYIO KPYINIOMOHHYIO KOJIOY, CONEpKAINYHO YKAa3aHHBIN BBIIIE
CBE)KEMPUTOTOBJICHHBIH  XpoMaH-3-kapOoHWIxjgopun (2), 7no0aBisiiM TPU  KOMHATHOU
TeMIeparype IUXJOpPMeTaH (4 MJI) ¢ MocHenyromuM A00aBIeHHeM YKa3aHHOH BBILIE CMECH,
comepskaiein 2-amuHo-4-6pompenon (1) B guxiopmerane. OObENUHEHHYIO PEAKIIUOHHYIO
CMeCh MepeMelnnBany 18 4acoB npu KOMHATHOM Temneparype. HeounineHHy0 peakuOHHYIO
CMeChb TMIOBEPrajd SKCTPAKIHHA IUXJIOPMETAHOM, NPOMBIBAIN BoAod. OObeIMHEHHYIO
OpPTaHUYECKYIO YaCTh CYLIMJIM HaJ CyJb(aToOM HaTpHs, (GUIBTPOBAIN U YIAPUBAIN B BAKYYME.
HeounmeHHpli MPOAYKT OYHUINATM C TMOMOIIBK) KOJOHOYHOW Xpomatorpaduul Ha aMUHO-
(YHKIIMOHATM3UPOBAHHOM CUJIMKarejie, B pe3yibrate uyero mnonydainu N-(5-Opom-2-

rugpokcudennt)xpoman-3-kapbokcamun (3) (1,3 r, 33%).

INonyuenne S-Opom-2-(xpoman-3-mn)oen3o[d]okcaszona
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K nepemenmBaemomy pactBopy N-(5-0pom-2-runpokcudeHun)xpoman-3-kapookcamuna (2,5 r,
7,18mmounb) B 1,4-nuokcane (2 min) nodasssim POCI; (8 mut, 86,2 MMOJIB), peakIIHOHHYIO CMECh
repMEeTH3UPOBATIM U HarpeBam ¢ oO0paTHbIM XosnonuiabHUKOM Tipu 110 °C B TeueHne 2 4acos.
Ilocne 3TOro peakUMOHHYIO CMECh KOHIIEHTPUPOBAJIM M OYHMINAIM C IOMOLIBIO (hidmI-

xpomarorpaduu ¢ noiaydeHuem S-0pom-2-(xpoman-3-un)oensol dJokcazona (800 mr, 33%).

LAl

Coeaunenue (1): "nepsoiit” (R)-5-(2-(xpoman-3-mun)-1H-6en30[ d|umunazon-6-mi)okcason

NTN
| >—< 2\N
Lo 1
N Nm
0

K pacrBopy 3,4-nurunpo-2H-1-6enzonupan-3-kapOoHoBoi kuciotsl (5,0 r, 28,07 MMoib) B
JIM®A (200 mu1) nobasmsuiu DIPEA (4,28 1, 33,13 mmons, 5,77 mu, 1,18 3xB.) u HATU (11,74
r, 30,88 mmoub). TlonydeHHyr0 cMech mepemMemmBain B TeueHne 20 MUH MpPU KOMHATHOH
TeMIieparype ¢ nociaenyromum nodasneHuem 4-(1,3-okcazon-5-mn)denson-1,2-quamuna (5,41
r, 30,88 MMoITB). PeakiimoHHy 0 CMeCh IePEMELIBAIIN [TPH KOMHATHOHN TEMITEPATYpe B TEUEHUE
HOYH. 3aTeM CMeCh KOHIICHTPUPOBAJIH ITPH MTOHMKEHHOM JIaBJICHUH, Pa30aBIsuIi STHIIALIETATOM
(250 mu), mpomeiBam BoxHbIM pacTBopoM NaHCOs3 (2 x 80 mur) u coneBbiM pacTBopoM (2 x 50
MIT), CYIIMIM Haj Oe3BOAHBIM Cysb(aToM HaTpusi, PUIBTPOBAIM U KOHLEHTPHPOBAIH IPU
MOHM>KEHHOM JaBJIEHUU. be3 AONOIHUTENBHON OYUCTKYU MMOTy4YE€HHBIM HEOUULICHHBINA MPOAYKT
pacTBopsuti B YKcycHOH kuciore (100 mi), monydeHHy0 cMmech nepeMermBainu npu 60°C B
TedeHne Ho4H. [1oNMydeHHbI pacTBOp yMapUBAIH HOO 6AKYYMOM, Pa30aBIsUTN 3TUJIALIETATOM
(250 mu), nopuenaunBanu BogHbM pacTBopoM NaHCOs, mpomsiBanu cosieBbiM pactBopom (100
MJT), CYLIMJIM HaJ O€3BOAHBIM CyJNb(haTOM HATPUS M KOHIEHTPUPOBAIM NPH MOHWKEHHOM
nasieHnu. OcTaToK OYMINAIN € MTOMOIIBI0 MeTona A npenapatiuBHoi BOXKX ¢ monyuenuem 5-

(2-(xpoman-3-mun)- 1 H-H6en3o[ dlumunazon-6-un)okcasona.
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IIpu xwupansHOM pasgeneHnn S-(2-(xpoman-3-un)-1H-oenszo[d|umunason-6-mn)okcasona ¢
UCTIONIb30BAHUEM METONa A XHUpPaJbHOTO pasjaeseHus: nonydainn coexaunenue (1) (603,3 wmr),

XapaKTePU3YIOLEeeCs: BpEMEHEM yAep:kuBanus = 19,7 MuH.
[a]p®® =—12,00 (¢ = 0,25, MeOH).
[M+H"Jm/z: 318,2

'H SIMP (JIMCO-ds, 400 MTLy): § (ppm) 3,23 (m, 2H), 3,59 (m, 1H), 4,27 (t, 1H), 4,59 (d, 1H),
6,80 (d, 1H), 6,88 (t, 1H), 7,10 (t, 1H), 7,17 (d, 1H), 7,56 (d, 1H), 7,62 (m, 2H), 7,86 (s, 1H),
8,41 (s, 1H), 12,57 (s, 1H).

Ctpyxkrypa Oblia MOATBEPKAEHA PEHTTEHOBCKUM METOIOM.

LAl

Coenunnenue (2): "sropoii" (S)-5-(2-(xpoman-3-mun)-1H-6en3o[dlumunazon-6-ua)okcazon

N 0O
N S
o N
< H
N

K pacrBopy 3,4-nurunpo-2H-1-6enzonupan-3-kapOoHoBoi kucnotsl (5,0 r, 28,07 MMonb) B
JIM®A (200 mun) nobasmsiiu DIPEA (4,28 1, 33,13 mmons, 5,77 mn, 1,18 3xB.) u HATU (11,74
r, 30,88 mmoub). TlonydyeHHyr0 cMech mepeMemnBagu B TeueHne 20 MUH TMPU KOMHATHOH
TeMIieparype ¢ nociaenyromum nodasneHuem 4-(1,3-okcazon-5-mn)denson-1,2-quamuna (5,41
r, 30,88 MMoITp). PeakimoHHy 10 CMeCh IEPEMELTNBAJIN [TPH KOMHATHOM TEMITEPATYpe B TEUEHUE
HOYH. 3aT€M CMeCh KOHLICHTPUPOBAJIH IPU MOHKEHHOM JIABJICHUH, Pa30aBIsLIi STHIALIETATOM
(250 mun), nmpombiBasu BogHBIM pacTBopoM NaHCOs (2 x 80 mu)u coneBbiM pacTBopoM (2 x 50
MIT), CYIIMIM Haj Oe3BOAHBIM Cysb(aToM HaTpusi, (PUIBTPOBAIM U KOHLEHTPHUPOBAIH IPU
MOHM>KEHHOM JIaBJIEHUU. be3 AOMOIHUTENBHON OYNCTKY MOJYYEHHBINH HEOUUIIEHHBIN MPOAYKT
pacTBopsuti B yKcycHOH kuciore (100 mu), monyueHHyr0 cMmech nepeMernsain npu 60°C B
TedeHne HouH. [IomydeHHbI pacTBOp yMapUBAIH HOO 6AKYYMOM, Pa30aBIsUIN 3TUIIALIETATOM
(250 mu), nopmenaunBanu BogHbM pacTBopoM NaHCOs, mpombiBaim coneBbiM pactBopoM (100
MIT), CYLIMJIM Haj Oe3BOAHBIM CyJIb(paTOM HATPUs M KOHIEHTPUPOBAIU IPH MOHWKEHHOM

nasieHuu. OcTaToK OYMINAIN ¢ MTOMOIIBI0 MeTona A npenapatuBHoi BOXKX ¢ monyuenuem 5-
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(2-(xpoman-3-un)- 1 H-6en3o| dlumunazon-6-um)okcasona.

IIpu xwupansHOM pazgeneHun S-(2-(xpoman-3-un)-1H-oenszo[d|umunason-6-mn)okcasona ¢
UCTIONIb30BAHUEM METONa A XHpPaJbHOTO paszesieHust mony4aimu coeaunenue (2) (607,5 wmr),

XapaKTepU3YIOLEeeCs: BpEMEHEM yAep:kuBanus = 27,4 MUH.
[a]p? = +13,56 (c = 0,25, MeOH).
[M+H Jm/z: 318,2

IH SIMP (IMCO-ds, 400 MI'n): & (ppm) 3,25 (m, 2H), 3,59 (m, 1H), 4,27 (t, 1H), 4,59 (m, 1H),
6,80 (d, 1H), 6,88 (t, 1H), 7,10 (t, 1H), 7,17 (d, 1H), 7,61 (m, 3H), 7,86 (d, 1H), 8,41 (s, 1H),
12,63 (s, 1H).

CoennHeHue 3): 2-(2,3-mgurunpo-1-6ensodpypan-2-mn)-6-(1,3 -okcazon-5-um)-1H-1,3-

00
\

0]

< N

N

OeH3011a30I

2,3-qurunpo- 1-6ensodypan-2-kapbonosyro kuciory (0,2 r) UCIONb30Bad B KOMOWHAIIMU C
npoLenypoi cuntesa A ¢ nonydenuem 2-(2,3-nuruapo-1-6ensodypan-2-mn)-6-(1,3-okcazomn-5-

wn)-1H-1,3-6en3onuazona (63 mr, Beixon 14,0%).
Anamutnueckuii meton BOXX A. [M+H'] m/z: 304,2; Rt = 2,35 MuH.

Coennnenune (4): 2-(7-¢rop-3,4-nurunpo-2H-1-6enzomupan-3-mn)-6-(1,3 -okcazon-5-mn)-1H-

1,3-0eH3011a3071

4\0

Iz =z
: O
-

7-¢pTop-3,4-nurunpo-2H-1-6en3onupan-3-kapborosyro kuciory (0,2 T) HCHOIB3OBAIH B
KOMOWHAIINY € TPOLIeAYPO cuHTe3a A u nony4anu 2-(7-¢pTop-3,4-nurnapo-2H-1-6en3zonupan-

3-un)-6-(1,3 -oxcazon-5-mn)-1H-1,3-6en3onuazon (68 mr, Beixon 15,1%).
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Anamtnueckuii metoq BOXX A, [M+H m/z: 336,2; Rt = 2,35 mMun.

Coeannenune (5): 2-(6-xmop-3,4-nurunapo-2H-1-6enzonupan-3-mn)-6-(1,3 -okcazon-5-mn)-1H-

1,3-6eH3011a3051

0]

O
-

<

N Cl

6-¢pTop-3,4-nurunpo-2H-1-6enzonupan-3-kapbonmnxnopun (0,17 1) wucnonmp3oBamu B
KOMOMHAaUIMKM ¢ mpouenypoi cuHTe3a A ¢ mnoaydeHueMm 2-(6-xjop-3,4-guruapo-2H-1-

6ensonupan-3-mn)-6-(1,3-okcazon-5-mn)-1H-1,3-6en3onuaszona (70 mr, Beixox 15,8%).
Meron A ananuruueckoit BOXKX. [M+H ] m/z: 352,0; Rt =2,54.

Coenunenue (6): 2-(6,8-nudptop-3,4-nuruapo-2H-1-6enzonupan-3-mi)-6-(1,3-okcazon-5-mn)-

1H-1,3-6en3001a301

N (o] F
\
O N
< H
N F

6,8-mudTop-3,4-nurunpo-2H-1-6enzonmupan-3-kapOoHoByro kucyioty (0,2 T) HUCHOIB30BAU B
KOMOWHAIIMK ¢ Tpouenypoil cuHTesa A ¢ momyderueM 2-(6,8-mudrop-3,4-nuruapo-2H-1-

6enzonupan-3-min)-6-(1,3-okcazon-5-mwn)-1H-1,3-6enzonnazona (39 mr, Beixon 8,6%).
Merton A ananutuueckoit BOXKX. [M+H m/z: 354,2; Rt = 2,47 mMuH.

Coenunenue (7): 2-(2,3-nurunpo-1H-unnen-2-un)-6-(1,3 -okcazon-5-mwn)-1H-1,3-6enzonuazon

<\°J/© N\
N

2,3-nmurunpo- 1 H-unnen-2-kapOanbaerun (0,098 1) ucnonb30Baiv B KOMOMHALIUY C IPOLIENY POi

Iz

cuHresa B ¢ monmyuenmem 2-(2,3-muruapo- |H-unnen-2-um)-6-(1,3-okcazon-5-mm)-1H-1,3-

6enszonmazona (30 mr, Berxox 10%).
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Merton A ananutuueckoit BOXX. [M+H m/z: 302,2; Rt = 1,94 mMun.

Coeannenune (8): 2-(3,4-murunpo-2H-1-6en3zonupan-3-mn)-7-grop-5-(1,3-okcazon-5-mn)-1H-

1,3-6eH3011a3051

F
(0]
NH2 |
Step 1 Br N
Jo o oy
(0] H
(0]
/LS>\ F
-0
Step 2 \f Step 3 M N
e >—< §\N 2P N
N
H H
0 (0]

Cranus 1: 6-6pom-2-(3,4-muruapo-2H-1-6enszonupan-3-mn)-4-rop-1H-1,3-6enzonuazon

K pactBopy 3,4-nurunpo-2H-1-6enzonupan-3-kapOoHoBoii kucaoThI (3,95 1, 22,17 MMonb) B
JIM®A (100 mut) nobasmsutu >Tunouc(mpornan-2-mn)amuH (3,38 r, 26,16 mmons, 4,56 mi, 1,18
5kB.) u HATU (9,27 r, 24,39 mmonb). [Tony4yeHHyto cMech nepeMeInnBaiu B TeueHue 20 MUH C
nocjaenyromum aobasieHueM S-0pom-3-propdenson-1,2-nuamuna (5,0 r, 24,39 MMmoub).
PeakimoHHyI0 CMeCh TMepeMeInuBajd TPU KOMHATHOH TeMIepaType B TEYEHHE HOYH.
[MonyyeHHBI MPOAYKT KOHLUEHTPHPOBAIM TPU TIOHMIKEHHOM JaBIIEHUH, pa30aBJisiiu
stinaneratoM (250 mut), mpomeiBaiu BoaHbIM pacTBopoM NaHCO3 (2*75 mu) u coneBbiM
pacTBopoM (2*50 mu1), BRICYIMBAJIH HaJl O€3BOIHBIM CYJIb(PAaTOM HATPHUsL, OTPUIBTPOBBIBAIN U
KOHIICHTPUPOBAJIN TIPH MOHWKEHHOM JaBJIeHUU. be3 TONMOMHUTENbHON OUNCTKH HEOUHIEHHBINA
MPOAYKT PACTBOPSIIN B YKCYCHO#H kucyote (100 MiT), ¥ MONYy4YEHHYIO CMECh MePEMEIUBAIIH MTPH
60°C B Teuenne HOUM. CMeCh KOHLEHTPUPOBAIM NPU NMOHWKEHHOM JIABJICHUH, pa30aBIsuN
stinaneraroM (250 mir), mopmenadnBaiu BogHbM pactBopoM NaHCO3, mpoMbIBaiu COIeBbIM
pactBopoM (100 mu), cymmnn Hag O6e3BOAHBIM Cysib(ATOM HATPHUS U KOHLIEHTPHUPOBAIH TPU
NOHIDKEHHOM aBiieHnd. OcTaTok ouninanu ¢pisu-xpomarorpaduei ¢ nonyderneM 6-0pom-2-
(3,4-murunpo-2H-1-6en3zonupan-3-un)-4-¢prop-1H-1,3-6enzonmnazona (4,2 r, 12,1 mmoIb,
BbIXON 54,6%).

Cramus 2: 2-(3,4-murunpo-2H-1-6en3zonupan-3-un)-7-gprop-5-2-[ Tpuc(rponan-2-ui )CHimi |-

1,3-okca3on-5-un-1H-1,3-6eH3onuazon
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K pactBopy 5-Opom-2-(3,4-gurunpo-2H-1-0ensonupan-3-un)-7-¢grop-1H-1,3-0en3onunasona
(2,72 1, 7,83 MmoIb) B 40 MJI CyXOro IUMETOKCH3TaHa U 13,5 MIT BOAIBI IO aprOHOM 100aBIISLIIN
5-(4,4,5,5-rerpameTmi-1,3,2-nuokcadbopomnan-2-mn)-2-[ tpuc(npomnan-2-wi)cummi| - 1,3 -okcazon
(5,5 1, 15,65 mmonb), Terpakuc(tpudennndochun)namtanmuii(0) (907,54 mr, 782,63 MKkMoIb) U
kapOoHart kanus (3,24 1, 23,48 MMonb). PeakiimoHHY0 cMech epeMeInnBaiy B TedeHne 20 MUH
U TIpY KOMHATHOM TemrepaType, a 3aTeM B TedeHue Houu npu 80 °C. Cmech ynapusainu 1ocyxa
U OYMINATM C MOMOWBK (Quni-xpomarorpadun ¢ mnonydeHneM 2-(3,4-muruapo-2H-1-
oenzonupan-3-un)-7-¢prop-5-2-[ puc(npomnan-2-wn)cunmi |- 1,3-okcazon-5-un-1H-1,3-

oenzonmasona (2,9 r, 5,9 mmoinb, Bbixon 75,4%).

Cramgma 3: 2-(3,4-nurunpo-2H-1-6ensonupan-3-mn)-4-¢prop-6-(1,3-okcazon-5-mn)-1H-1,3-

OeH3011a30I

K nepememmBaemomy  pactBopy  2-(3,4-muruppo-2H-1-6ensonupan-3-wmn)-7-grop-5-2-
[Tpuc(nponan-2-un)cunuin]-1,3-okcazon-5-un-1H-1,3-6en3oquazona (2,9 r, 5,9 mmons) B 1,5
it TT'® nobasnsiu pacteop gropuna Terpadytunammonus (7,71 r, 29,49 mmons, 8,54 mi, 5,0
9kB.) B TI'®. PeakuuoHHYIO CMeCh MEpEeMEINMBajIM B TEYCHHE HOUM TNPH KOMHATHOU
TEMIepaType, yrnapuBaiy, pa3OaBisuid BOAOH, HKCTPArdpOBaM ATHIIALIETATOM, MPOMBIBAJIN
BOZOM, CYLIMJIM HaJ CyJb(paTOM HATpHsl, YIAPUBAIA U OYUINAIHA C MMOMOLIBIO KOJOHOYHOM
xpomarorpaduu (Si02, CHCI3-MeCN B kadecTBe MOABIKHOHN (ha3bl) ¢ moayueHuem 2-(3,4-
aurunpo-2H-1-6enzonupan-3-mn)-4-¢prop-6-(1,3 -okcazon-5-un)-1H-1,3-6en3oanazona (1,3 r,

3,88 MMmogb, 65,7% BBIXON).
Merton A ananutuueckoit BOXKX. [M+H 1 m/z: 336,2; Rt = 2,76 mun.

Coennnenune (9): 2-(3,4-murunpo-2H-1-6ensonupan-3-mn)-4-rop-5-(1,3-okcazon-5-mn)-1H-

1,3-0eH3011a3071
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4-6pom-3-pTopOenson-1,2-nuamun (1 r) Ucmonb30BaIM B TOH ke 3-CTaAUMHON Ipouenype
CHHTE3a U B TOM K€ MOJIIPHOM COOTHOILIeHUH, uTo U Coenunenue 12, ¢ nonyueHneM 6-xjaop-2-

(3,4-nmurunpo-2H-1-6enzonupan-3-un)-5-(1,3 -okcazon-5-mn)-1H-1,3-6en3onuazona (54 mr).
Meron A anamurrdeckoit BOXXX. [M+H | m/z: 336,0; Rt = 2,66 muH.

Coenunenue (10): "Bropoii" 2-(xpoman-3-1i)-6-(okcazon-5-mn)den3o[d|okcazon

K pacrBopy 6-Opom-2-(xpoman-3-un)-1H-6en30[dumunazona (400 mr, 1,21Mmonb) B cMecu
1,4-muokcana v Bozs (4:1) (15 mun) nobassim 5-(4,4,5,5-rerpamerun-1,3,2-nquokcadoponan-2-
mn)okcazon (261 mr, 1,33mmons) 1 Na;COs (258 wmr, 2,43MMOJ1b) P KOMHATHOH TEMITEPATY e
B repMeTHYHON npodupke. I1oayueHHy0 peaKMOHHYI0 CMECh era3upoBaId NP KOMHATHON
Temrieparype B Tedenue 20 MHH ¢ mocienyroimum nodasieHuem komruiekca PdCla(dppf)-
auxyopmerad (99 wmr, 0,12mmonb) u nepememuBanu mpu 100 °© C B TedyeHue 6 4. 3atem
PEAKLMOHHYI0 CMeCh (UIBTPOBAIM M OYHIIAIH C IOMOMIBI (udii-xpomarorpaduu ¢
MOJIyYeHHEeM pateMudeckoro S-(2-(xpoman-3-wn)-1H-6en30[ d]umunazon-6-mn)okcazona 170
mr, 46%).

IIpu xupanbHOM pa3neneHuu S-(2-(xpoman-3-min)-1H-0ens3o[d|umunazon-6-mn)okcasona ¢
UCTIONIB30BAHUEM METOJ1a XMPAIBHOTO pa3AeieHns: B monydaroT «BTopoi» 2-(XpomMaH-3-1)-6-
(okcazon-5-um)benso[d]okcazon (120 Mmr), XapakTepuU3yIOIIUICS BPEMEHEM YACPKUBAHHS =

11,3 muH.
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Merton B ananutuaeckoit BOXX. [M+H Jm/z: 319,2; Rt = 1,87 mun.

Coeannenne (11): "mepbiii" 2-(xpomaHn-3-mi)-6-(okcazon-5-mn)oen3of d Jokcaszon

K pacrBopy 6-06pom-2-(xpoman-3-mn)-1H-6en3o[dJumunazomna (400 mr, 1,21Mmons) B cMmecu
1,4-muokcana u Boasl (4:1) (15 mut) noGasisum 5-(4,4,5,5-rerpamerun-1,3,2-nuokcadoponaH-2-
win)okcazon (261 mr, 1,33mmonb) u Na;COs (258 wmr, 2,43MMoIb) ITpu KOMHATHOH TeMIlepaTtype
B repMeTU4HON npodupke. [lonydeHHy0 peakLHOHHYIO CMeCh era3upOBaIM MPH KOMHATHOM
temneparype B Tedenue 20 MuH ¢ mocieayroimum nobasienuem komruiekca PdCla(dppf)-
auxjopmeral (99 wr, 0,12mmonb) u nepememuBamu npu 100 © C B TeueHne 6 4. 3arem
PEaKIMOHHYI0 CMeCh (QWIBTPOBAIM M OUHMIIAIM C IOMOINBIO (unII-xpomarorpaguu ¢
NOJIy4eHUEeM pareMuueckoro S5-(2-(xpoman-3-un)-1H-6en3o[d]umunazon-6-m)okcazona 170

Mr, 46%).

ITpu xupanbHOM pa3neneHuu S-(2-(xpoman-3-mi)-1H-6ens3o[ d]umunazon-6-mn)okcasona ¢
UCTIOJIb30BAHUEM METOZIa XUPATBbHOTO pa3zieieHus: B moy4aroT «mepBblit» 2-(XpoMaH-3-11)-6-
(okcazon-5-mnm)6enso[d]okcazon (102 Mr), XapakTepU3YIOLIMNACS BPEMEHEM YIEepKUBAHUS =

10,1 muH.

Merton B ananutuyeckoit BOXX. [M+H Tm/z: 319,2; Rt = 1,87 muH.
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O®OPMYIJIA U3OBPETEHUA
L. Coenunenune popmyisi (1)
Riz
Ri1 X
A
< i
\

N Ris @

Wi ero (hapMalleBTHUYECKU MpUeMjieMasi COJib, PalleMUYecKass CMECh, COOTBETCTBYIOIIUN

5 SHAHTHOMEp WJIH, €CJIH MPUMEHNUMO, COOTBETCTBYIOLIHNH AUaCTepeoMep, IIe:
X npencrasisier coboit NH num O,

Ri1,Ri2 1 R13 He3aBUCHUMO BBIOpaHbI M3 TPYIIIBL, COCTOSLIEH U3 BOAopoaa, hropa, XJopa,

TpuTOPMETHIIa, METIIA U TUPTOPMETOKCH,

A BBIOpaH U3 rpymmsl, coctosei u3 ocrtatka Gopmyist (II), (IID), (IV), (V), (VI), (VII)
10 wn (VIID)

R2 Rzl R2II R2III
0 RS 1) RSI 0O R3II Ralll
R, ) R, * R, R,
R5 RSI R5" RSIII
(I () (Iv) V)
RZIV RZV *\\ sz
Ralv RSV N R3VI
—
/Z\l R,V * R,V N R,
* Re RSIV RSV R5VI
(VI) (VII) (VI
rae

«*» 0003HaYaeT MECTO MPUCOCTMHEHUS K OCTAJIBHON YaCTH MOJIEKYJIBL, U

I I I I I 1I 1I 11 111 11 11 11 v v v
Ry, R3, Ry, Rs, Ro% RsL Rel R Ry Rs™ Ry Rs Ry R Ry RS R,V R3Y, Ry,
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RsVY, R,Y, R3Y, R4Y, RsY, R,V R3YL Ry4Y! u RsY! mesaBucumo BLIOpaHBI M3 IPYIIIbL,
cocTosimeli U3 BONOPONA, HEPa3BETBIEHHOTO WIM PA3BETBICHHOrO  AJNKHIA,
cozmepakaiero ot 1 1o 3 atomos yraepoza, $pTopa, Xjopa, 6poMa, METOKCH, 3TOKCH,

NPOTIOKCH, TpUTOpMeETHIA, 2,2,2-TpUPTOPITIIIA U TUPTOPMETOKCH, U

B octatke ¢opmynsl (VI) R¢ BbiOpan u3 rpymmbl, coCTOslIed U3 BOAOPOAA,
HEPAa3BETBJICHHOIO HJIM PAa3BETBJIEHHOIO aJKWja, coiepxamiero or 1 mo 3 aromos

yriepoaa, TpudTopmeTiia u 2,2,2-TpuQpTOpITHIIA.

Coenunenue mo mn. 1, ornuyaromeecss TeM, 4to B coeauHeHun ¢opmynsl (I) neHTp
acCUMMeTpUH B mojoxkeHun * B kosble octatka Gopmyansl (II), (IID), (IV) u (V) unu B
6oxoBoii nemu ocratka Gopmyisl (VI) nMeer KOHPUryparuio, MOKa3aHHY0 HUXKE, T.€. B

coenuHeHuu popmysl (Ii)

Rz
Ry X
A
< ¢
N
N R (1)

IRJRJI R R R R R R R.Ip I R I pI
u X, Rz, R3, Ry, Rs, Ro! Rs! R4!, Rs!, Ry, R5™L Ry™ Rs™ RoM R3ML Ry™M Rs™ Ry, R5EY,

R4, 1 Rs"Y umeror Takue xe 3HaUeHUs, KaK TIPUBEIEHO BBIIIE.

Coenunenue 1o 1. 1, oTIM4aroLeecs: TeM, 4T0 aCHMMETPUYHBIN LIEHTp ** B COSTMHEHUH

dbopmyiibl (I) uMeeT KOHPUTYPALTHIO, TOKA3AHHYIO HIKE
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rae R2Y, R3Y, R4, RsY u Rg UMEIOT Takue ke 3HaUeHUs], KaK PUBEIEHO BhIIIE.

Coenunenue no m. 1, ornuuaromeecs TeM, 4to B coenuHeHuu Gopmyisl (I) meHtp
aCMMMETPUH B MOJIOXKEeHUU * B komble octatka (opmyner (II), (1), (IV), (V) nwm B
6okoBoii nierm octarka popmysl (VI) nmeer koHpUTrypaLuro, MOKA3aHHYIO HIKE, TO

ecTb, B coequHeHnu popmysr (1ii)

R12
R X
A
¢ i
W/
N Ris (Tii)

I I I I I I II II I I I I v
n X, Rz, R3, R4, Rs, RoL R3L Ra!, Rsh Ry R3™ R4 Rs™ Ro™ R51E RyME Rs™ R,V R5Y,

R4, u Rs"Y umeror Taxue ke 3HaYeHNs, KaK IPUBENEHO BhIIIE.

CoenuHenue 1o 1. 1, oTMyaroIeecs TeM, YTO ACUMMETPHYHBIN LIEHTp ** B coennHeHnN

¢dopmyel (I) MeeT KOHPUTYpPALHIO, TOKA3aHHYIO HUXKE

V1)

rae R2Y, R3Y, R4Y, RsY u Rg UMeIOT Takue ke 3HaUeHHs, KaK MPUBEICHO BhIIIE.

Coenunenue mo n. 1, oTmyaromeecs: TeM, 4to B coeauaennn ¢opmysl (I) Ri1, Ri2 u

R13 He3aBHUCHUMO BBIOpAHBI U3 TPYIIIIBI, COCTOSIEN U3 BOIOPOA, XJiopa u ¢gropa.
Coenunenue mo n. 1, oTmu4aromeecst TeM, 9ro X npencraisier coboit O.
Coenunenue no n. 1, oTmudaromeecst TeM, 9ro X npencrapisier coboit NH.

Coenunenue 10 1. 1, OTIMYAOIIEECs TEM, UYTO OCTATOK A SIBJISIETCS HE3aMEIEHHBIM.
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CoenuHeHue 1o II. 1, OTIIMYAIOIIEECs TEM, UTO OCTATOK A SIBJISIETCSI MOHO3aMEIEHHBIM.

Coenunenmue o n. 10, oTnmu9aromeecsi TeéM, 9TO OCTATOK A SIBJISIETCSI MOHO3aMEIIEHHbBIM,
I

W ONMH U3 R2, R3, R4, RS, R2 , R3I, R4I, RSI, R2H, R3II’ R4H, RSH, R2HI, R3IH, R4HI, RSHI, R2IV,

R3N, R4N, st, RzV, R3V, R4V, Rsv, RzVI, R3VI, R4V u RV BbIOpaH W3 TPYMIIbL

cocrosiLiei u3 xyopa u Gpropa, a OCTabHbIE OCTATKH MPEACTABISAIOT COOO0H BOIOPOI.

Coenunenue no 1. 1, ornuuaromeecst TeM, 4ro coequHenue ¢opmyasl (I) BeiOpaHo u3

IPyMIIbL, COCTOsILIEN U3 coenqunenun 1, 2,3,4,5,6,7,8,9, 10u 11:

Ne coeguneHus Xumu4yeckasi CTPYKTypa

1 N\> @)
-l (R)
0
< N O
N

SHAHTHOMED C OoJIee KOPOTKUM BPEMEHEM YAEeP KUBAHUS,
NOJTY4YEeHHBIN NPU pa3AeIeHUU IOCPEACTBOM XUPATBHON

B2XX

2 N 0
N\ (S)
o N
< H
N
3HaHTI/IOMep C 60.]'[66 JOJINTCIIbHBIM BpeMeHeM

yIep>KUBaHUs, OJYYEHHBIN NIPU pa3ieIeHUuU

HoCpencTBOM XupaibHoi BOXKX

’ [IN>—§OJ©
\
0]
< N
N

(pauemar)

(pauemar)




5 N 0]
N
O N
T H Q
N Cl
(pauemar)
6 N O F
N
0 N
S H
N F
(pauemar)
7 10
N
O N
¢ H
N
8 F
N 0]
N
0 N
< H
N
(pauemar)
9 N 0]
N
< N :<\:>
H
e
(pauemar)
10

@]
<
N

SHAHTHUOMEDP C Oonee AJUTCIIBHBIM BPEMEHEM

yIep>KUBaHUs, TOJYYEHHBIN NIPU pa3AeIeHuU

HocpencTBOM xupaibHoi BOXKX
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(@]
Y/
@) N o
<
N

SHAHTHOMED C OoJiee KOPOTKHM BPEMEHEM YIIeP>KUBAHMS,

MOJIyYEHHBIN MIPHU Pa3IeI€HUH TOCPEACTBOM XHUPAJIbHON

BOXX
13. Coenunenne popmyisi (1)
Ri2
Ry X
A
< i
\
N Ris (D

HJIn €ro q)apMaLIeBTI/ILIeCKI/I npuemiieMas COJib, panceMHYCCKass CMECh, COOTBeTCTBYIOH_[I/Iﬁ

SHAHTUOMEDP WJIH, €CJIU IPUMEHUMO, COOTBETCTBYIOIIHIA TUACTEPEOMED

IJISL IPUMEHEHUs [UIS1 JIeUeHNs] W/ WM TPEeAOTBPALIeHUsT 3a00JI€BaHNs], 3aTParuBaroIIero

MMUTMEHTHBIA STTUTEIINN CETYATKH,
rne
X npencrasisier codoit NH nmm O,

Ri1, Ri2 1 R13 He3aBUCHMO BBIOpAHBI M3 TPYIIIBL, COCTOSIIIEH U3 Bogopoaa, GpTopa, xjopa,

TpudropmMeruia, MeTHIa U TUPTOPMETOKCH,

A BbIOpaH U3 Tpymmel, cocrosimei u3 ocratka Gopmyisl (II), (IID), (IV), (V), (VI), (VID)
wn (VIID)
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14.

Ro Rgl R2" RZIII
o) Rs o) Rg' (o] Ry R,
R4 ) R, * R, R,
RS RSI R5" Rslll
(n (im (v) V)
Rzlv R2V *\\ HZVI
R3IV RSV N RSVI
—
/l{l R4|V * R4V N R4VI
* Rs RSIV RSV R5V|
(VI) (VI (VI

rae
«*» 0003HaYaeT MECTO MPUCOSANHEHUSI K OCTAJIbHOW YaCTH MOJIEKYJIbI, U

R2, R3, R4, RS, RZI, R3I, R4I, RSI, RZII’ R3H, R4H, RSII, R2III, R3III’ R4III’ RSIH, R2IV, R3IV’ R4IV,
RsY, R,Y, R3Y, R4Y, RsY, R,V R3YE RyY! u RsY! mesaBucumo BBIOpaHBI M3 TPyl
cocrosmein w3 BOOOpOOAa, HEPA3BCTBIICHHOIO WKW  PasBETBJICHHOIO  ajJKHJa,
coacpxKamero ot 1 no 3 aromoB yriaeponaa, (bTopa, XJ10pa, 6p0Ma, MCTOKCH, 3TOKCH,

NPOTIOKCH, TpUpTOpMeETHIIA, 2,2,2-TpUPTOPITHIIA B TUPTOPMETOKCH H

B ocratke ¢Gopmynbl (VI) Rs BbIOpaH W3 Tpymmbl, COCTOSINEd W3 BOIOPOAA,
HEPa3BETBJIEHHOTO MJIM PAa3BETBJIEHHOIO aJIKWJA, coaepskamiero or 1 mo 3 aTtoMoB

yriepona, TpudropmeTina u 2,2, 2-rpudTopaTiia
B KaYeCTBE aKTHBHOTO MHTPEIUEHTA.

Coenunenue no n. 13, oTnmyaromieecs: TeM, 4to coeanaeHne ¢popmysl (1) BeIOpaHO 13

TPyMNIbL, COCTOSILIEN U3 coenqunenui 1, 2,3,4,5,6,7,8,9, 10u 11:

Ne coeguneHust XumHyecKasi CTPyYKTypa
1 N> 0O
Sl (R)
o N
< H
N
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SHAHTHOMED C O0JIee KOPOTKUM BPEMEHEM YIeP KUBAHUS,
MOJIYYEHHBIN MIPU pa3Ie€HUN MOCPEACTBOM XHUPAJIbHON

B2XX

N o
<] ;
N

SHAHTHOMEp C OoJee INTENbHBIM BPEMEHEM
yIAEp KU BaHUs, MTOJYYEHHBIN [IPU pa3aeIeHUuU

NOCPENCTBOM XupaibHoi BOXKX

N )]
<10
0
< N
N

(pauemar)
N 0]
2
< H
N
(pauemar)
N (0]
D
O N
< H
N Cl
(pauemar)
N 0] F
D
0 N
< H
N F

(pauemar)




N 0]
N
O N
< H
N
(pauemar)
9 N 0]
N
T ; N :C>
H
e
(pauemar)
10

esgos
<) Vo

N

SHAHTHOMED C OoJiee NITUTENIbHBIM BpEMEHEM
yIep>KUBaHUs1, TOJYYEHHBIN NIPU Pa3aeNeHUN

NoCpencTBOM XupaibHoi BOXKX

essos
< v\

N

11

SHaHTHOMED C O0JIee KOPOTKUM BPEMEHEM YAEP:KUBAHUS,
MOJIyYEHHBIN NP pa3IeJIEHUH MOCPEACTBOM XHUPAJIbHON

BOXX

Coenunenue no . 13, oTaMUaroIeecs TeM, 4TO KJIETKU CETYATKH I71a3a PETeHePUPYIOTCS
NOCPEACTBOM IpoJudepanyiv u/um qudpepeHIIPOBKH KIETOK TUTMEHTHOTO STTUTEIHS

CETUATKH.
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Coenunenue no 1. 13, oTnuyaromeecs TeM, 4T0O yKa3aHHOE 3a00JIeBaHNe CEeTYATKH IJ1a3a
BBIOPAaHO W3 TPYMIBI, COCTOSIIEH W3 3aboieBaHus, NPUBOIAIIETO K aTpoduu,

ACTCHEPALlX U CUOEIN MMTMEHTHOIO SIIUTENNS CETYATKH.

Coenunenue no 1. 16, oTnuyaromeecs TeM, 4T0 yka3aHHOe 3a00JIeBaHNe CEeTUATKU IJ1a3a
BBIOPAHO W3 TPYIIBI, COCTOSIIEH W3 paHHEW BO3PACTHONW MAaKYJISIPHOW NIereHepaliuy,
CyXOH BO3pacTHOM MakyJspHOW paereHepauuu, reorpaduueckoin atpopum (I'A) u

BJIAYKHOW BO3PACTHOM MaKyJISIPHOM A€reHEpaLu.

Coenunenue o 1. 17, oTinyaro1eecs: TeM, 4To yKazaHHOE 3a00JIeBaHIe CETUATKH I1a3a

NPENCTABIISIET COOOH CYXYIO0 BO3PACTHYIO MAKYJISIPHYIO I€T€HEpPaLIHIO.

Coenunenue no 1. 13, oTyMyaromeecs TeM, 4T0 yKa3aHHOe 3a00JIeBaHNe CEeTYAaTKH I1a3a
BBIOpAaHO W3 TPYHIBI, COCTOSIIEH M3 Xopounepemuu, OonesHu becra, ayrocomHo-
peueccuBHoi O6ectpopunonatun (APB), rupatHoii atpodun, MakysipHO# auCTpodum
Cesepnoii Kaponunbl, ieHTpaJIbHOH apeonsipHoit xopuonnanshoi quctpopuu (CACD),
MakyssipHol muctpoduu Copcbu, ceMeHHbIX JOMHUHAHTHBIX APY3, KYTUKYJISIPHBIX HIIH
0a3aNbHBIX JIAMUHAPHBIX JIPy3, PETHHOMATHM HEJOHOIIEHHBIX, MHOMHYECKON
JeTeHepaLny, MOJUIOUAHON XopuonnanbHoi Backyionmatuu (IIXB), umeHTpaibHOMN
CepO3HON PETHHOMATHH, aHTHOUIHBIX MOJIOC, OTCJONHKU CEeTYATKH, OTPhIBA CETUATKH,
cunapoma @orr-KosiHaru-Xapana (PKX), octpoidi 3amHel MyJnbTU(POKAIBHON
TUTAKOUTHON murMeHTHOH snurenuonatunl (APMPPE), nepcucrupyromeii miakouaHou
makyionatau (ITTIM), peumpuBHpyromei makougHod xopuopernHonatuu (PITX),
CEepITUTMHO3HOTO XOPHOHUINTA, CepPITUTHHO3HOMOI00HOTO XOPHOUNUTA
(MybTH(OKATBHOTO CEPIUTHHOMAHOTO XOPHOHAWTA), CHHAPOMA MHOXKECTBEHHBIX
npexomsammx Oenbix Touek (MEWDS) mmm npoObeBUAHOTO yBeWTa (BUTHIJIUTOBOTO
XOPHOPETHUHNTA), TOKCOIJIA3M03a, TOKCOKapuasa, KpacHyxH, Oone3Hu bexuera,
XOPHOMIAIbHOW T'€MaHTHOMBI, TPaBMBI, pa3pbiBa COCYOHCTOTO TpaKTa IJa3a,
UTMOMATHYECKOTO PETUHHTA, BacKyJHTa, aHeBpu3MoB u HelipopermHuta (IRVAN);
CHUMITATUYECKOH O(TAIBbMHH, MOCIEONEPALIHOHHOTO BOCTIAJICHUSI UM HE CBSI3AHHOM C
apTEPUUTOM NEPEIHEN UIIEMUYECKON ONTUYECKON HEMpPOMaTuH, a TaKXKe AereHepaluu
CeTYAaTKH, CBA3aHHOW C CHCTEMHBIM 3a0OJIeBaHMEM, TaKUM Kak CaxapHbIil nuader,

CCPIMOBUAHOKIICTOUHAA aHEMUS UJIN paAUAallUOHHAA JIyu€Basi pCTUHOIIATHA.

dapmarieBTHUECKas] KOMIIO3 ML, cofeprkamas coennaernue popmysl (1)



R12
Ry X
A
< s
N
N Ris M

wim ero (apMaLeBTHYECKH MPUEMIIEMYIO COJIb, PALlEMHUYECKYI0 CMECh, COOTBETCTBYIOLIMH

SHAHTHOMEp HJIH, €CJIH MPUMEHNUMO, COOTBETCTBYIOLIHI TUacTepeoMep, Te:
X npencrasnsier codoit NH nmm O,

5 Ri1, Ri2 1 R13 He3aBuCHMO BBIOpAHBI 3 IPYTIIBL, COCTOSIIIEH U3 BOIOpoaa, propa, xjopa,

TpuTOpMETHIIa, METIIA U TUPTOPMETOKCH,

A BbIOpaH U3 rpymnmsl, coctosmeit u3 ocratka dpopmyast (II), (I1D), (IV), (V), (VI), (VII)

i (VIII)
Ro RZI R2" R2I|I
0 RS fe) Ra' (o) R3” Ralll
R4 ) R4I * R4” R4III
RS RSI R5" R5“|
(n (i (V) V)
RZIV R2V *\\ RZVI
RSIV R3V N R3VI
—
/I<\l R,V * R,V N R,
* Rs R5IV RSV R5VI
(VI) (V1) (VI
10 rae

«*» 0003HaYaeT MECTO MPUCOCMHEHUS K OCTAJIbHON YaCTHU MOJIEKYJIbL, U

Ry, Rs, Ra, Rs, RoL R Ral R Ro% Rat Rl Rs™ ROM RSM RN RM R,V RN, RV,

RsVY, R,Y, R3Y, R4Y, RsY, R,V R3YL R4Y! u RsY! mesaBucumo BLIOpaHBI M3 IPyMIbI,

cocTosimell U3 BONOPONA, HEPa3BETBIEHHOTO WIM PA3BETBICHHOrO  AJKHIA,

15 cozmepakaiero ot 1 1o 3 atomos yriaeposa, $pTopa, Xjopa, 6poMa, METOKCH, 3TOKCH,

NPOTIOKCH, TpUTOpMeTHIa, 2,2,2-TpUTOPITHIIA H TUPTOPMETOKCH H
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B ocratke ¢opmynsl (VI) Re¢ BbiOpaH u3 rpynmbl, COCTOsIIEH W3 BOAOPOAA,
HEPa3BETBJICHHOIO MM Pa3BETBJIEHHOIO aJKWia, coiepxkamiero or 1 mo 3 atomos

yriepoaa, Tpudropmeriia u 2,2,2-TpuQTopITHIA

B KQUECTBE TCPANCBTHYICCKHU AaKTUBHOI'O BCIIECCTBA, U (l)apMaI_IeBTI/ILIeCKI/I HpHeMHeMbeI
HOCUTEJIb WU AABIOBAHT AJII NMPUMCEHCHUA I JICUCHUA W/unu npeaoTBpaliCHUsA

3a00JIeBaHus, 3aTPArUBAIOIIETO MUTMEHTHBIN STTUTENTUH CEeTYaTKH.

dapmareBTHUECKast KOMITO3ULMS 110 1. 20, OTIMYAIOINASCS TEM, YTO (hapMalieBTHIECKHIH
mpenapar — MNOAXOAMT Il BHYTPUIVIA3HOM  MHBEKLUH,  MPEANOYTUTEIIBHO
UHTPABUTPEANbHON MM CYyNpPaxXOpUOMAAJIbHONW MHBEKLUH, WIA sl MECTHOrO

O(I)T&JII:MOJ'IOFI/I“IGCKOFO MPUMEHCHUA.

®dapmaneBTHUecKas KOMNo3uuus no m. 20, TOMOJHUTEIbHO COAepXKallash OJHO WU

oosee AOTIOJTHUTEJIbHBIX TEPANIEBTUICCKUX CPEACTB.

@apmaneBThueckass koMno3uuus no m. 20, omMUarolascs TeM, 4YTO yKa3aHHas

(apMaLieBTHYECKAsT KOMITO3ULHSI O0ECTIEYHBAET KOHTPOIUPYEMOE BHICBOOOKIEHHE.
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