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IHHOJYUYEHHUNE KOHAEHCHUPOBAHHBIX ITPON3BO/AHBIX
TPUA3EIIMHA 1 UX IPUMEHEHUE B KAYECTBE
NHI'MBUTOPOB BET

OBJIACTh TEXHUKH, K KOTOPO OTHOCHTCS N30OBPETEHHUE

[0001] Hacrosiee n300peTeHHe OTHOCUTCS K 0OJIaCTH THEHOTPHUA30JITPHASETTHHOBBIX
COEMHEHHH, UHTHOUPYIOIUX OPOMOIOMEH, K (hapMalleBTHYECKOW KOMITO3UIIUH,
cozepIKallei TaKkie COeAMHEeHUs], U MPUMEHEHUIO COeIMHEHHN sl JICUSHUS UITH

NPEAyNPEKIESHUS] BOCHATUTENbHBIX, (PUOPO3HBIX U HEOTIACTHYECKHX 3a00IeBaHHIA.

YPOBEHb TEXHUKHU

[0002] Conepsxarre GpomonomeH Oesiku OBUTH BKIIFOYEHBI B BUIE MUILIEHEH MPH PAKOBBIX,
BOCTHIAJTUTENBbHBIX, (PUOPO3HBIX 3a00JIEBAHUSX YEIOBEKA, PEBMATHUECKUX 3200 IeBaHHUIA,
acTMbI, 3a00JI€BaHIAX KOPOHAPHOH apTepUH U CEPIACUHO-COCYIUCThIX 3a00JIeBAHUSIX,
Oone3nu AnblrefiMepa, ayTH3MONONOOHOM CHHIPOME, PEaKIIMU «TPAHCIUIAHTAT MPOTHB
XO35IMHAY» U Pa3IMYHbIX ayToUMMyHHbIX coctosiHui (Kertin Klein, «Bromodomain protein
inhibition: a novel therapeutic strategy in rheumatic diseases», Rheumatic and Musculosketal
Disease Open, 2018; 4(2), doi: 10.1136/rmdopen-2018-000744). CemeiicTBo OpoMogoMeHa u
skcTparepmuHanbHoro nqomena (BET) sxrouaer 6enku BRD2, BRD3, BRD4 u BRDT,
KOTOPBIE MPEICTABJISIIOT CO00M OesIKK, B3aUMOIEHCTBYIOLINE C AlleTUINPOBAHHBIMU
rucroHamu H3/H4. UzBectHO, uTo Oenku BET MoayiupyrOT 3KCTIPECCHIO T€HOB,

BOBJICYEHHBIX B BOCIAJICHHE, MPOTU(EPALUIO KIETOK U Gudpo3.

[0003] Huruburopst BET npencrasisitor coboit coearHeH s, KOTOpble 00paTHMO
cesi3biBaroTCs ¢ Oenkamu BET u Takum 00pa3oM nmpenoTBpaIiaoT B3auMOIEHCTBHE MEKIY
6enxom BET u octaTkamu alieTHIIMPOBAHHOTO JIM3MHA B THCTOHAX U (paKTOpax

TPAHCKPUIILIUH.

[0004] Panee aBTOpaMH HACTOSINETO U300pETEHMS OBLIO TIOKA3aHO, YTO COEIMHEHHS B
KJIaCCe THEHOTPHUA3OJIMA3ENMHA CITOCOOHBI MOBBIMATh BIPAOOTKY ApoAl B remaronuTax

gyenoseka;, WO 97/09048, WO 2010/049466 u Kempen et al, Lipid Insights 2013, 6: 47-54.
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[0005] WO 2011/143669 A2 oTHOCUTCS K TUEHOTpHUA30Iaua3enuHam, Hanpumep, (+)JQ1,
11 IpUMeHeHus B kauecTBe nHruoutopos BET npu nevennn Heornazuu u

BOCIIAJIMTEIbHBIX 3a00JIEBAHHIA.

Cl

(+)JQ1

[0006] EP 2239264 A1 u WO 2014/159392 A1 Taxke OTHOCSTCS K

TUEHOTPHA30JIANA3ETINHAM JUT IPUMEHEHHs B KauecTBe HHruoutropos BET.

[0007] bsut0 0OHAPYKEHO, YTO TPHA3OIOEH30AMA3ETUHBI i TPHA30I0€H30TPHA3ETIUHbI
OEeWCTBYIOT B KauecTBe HHruOUTOpOoB OpomonomeHa BET BcnencTBue ux CTpyKTypHOTO
nono0us ocratkam anerwnnposaHHoro jmsnHa (Chung et al, J. Med Chem 2011;54:3827—
3838; Filippakopoulos et al. Nature 2010 468:1067—-1073; Nicodeme et al, Nature 2010
468:1119-1123, Filippakopoulos et al, Bioorg Med Chem. 2012 20:1878-1886) u Bcnencraue
TOTO, YTO OHH UMEIOT ITOTEHIHA B KAUeCTBE IPOTUBOBOCTIAIUTENbHBIX U
IPOTUBOOIYXOJIEBbIX CpencTB. B nanHoi paboTe npencTaBieHa kpuctauorpadudaeckas
CTPYKTypa KOMIUIEKca Oeska OpOMOOMEHa ¢ YKa3aHHBIMH BbIIIE AHA3CITHHAMI,
obecrnieunBaroIasi TaAKMM 00Pa3OM pallMOHAIBHBIN OAXOA K paspaboTke Oosnee
s¢dexTuBHBIX coequHenuii.. Kpome Toro, ObUIO MOKAa3aHO, YTO TAKUE a3€TTMHOBbBIE U
Hea3ennHOBbIe HHrHOUTOpsl BRD4 nmonasistor nponudepannio KJIETOK MHEIOMBI
NOCPEICTBOM HALIEIMBAHUS Ha KCnpeccHto oHkoreHa c-Myc (Merz et al Proc Natl Acad Sci
USA 2011;108:16669-74; Delmore et al Cell 146, 904-917, 2011, Dawson et al, Nature 478,
529-539, 2011).

[0008] Ocraercs motpeOHOCTD B yiyulneHHbIX HHrHONTOpax BET, B yacTHOCTH
COEAMHEHUSIX, UMEIOIIUX O0NbIIYIO 3P PEKTHBHOCTD B KAUECTBE HHTHOUTOPOB
OpoMOnIOMEHa, M KOTOPBIE, CIEOBATENBHO, MOTYT UMETh MPUMEHNMOE TEPANIEBTHUECKOE
OKHO i1 Vivo, B 4aCTHOCTH, Il IPUMEHEHUS IPH JICYSHNH PaKa, BOCTAJICHUs] U PHOPO3HBIX

3a00JIeBaHUN.
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KPATKOE OINTMCAHUME U3OGPETEHUA

[0009] Beuto oOHapysKeHO, 4TO coenuHeHust o01ei Gpopmyusr I
R4
5  N~n
RS_N-N
=N
R1 X\ N \
\ N
S 3
UM X (papMaLeBTUUecKu mpreMemble conu, rae R1-R® ykazansl Huxe, ABAAIOTCS
3¢ PeKTUBHBIMU U CHITBHBIMH UHTHOUTOpaMu Opomogomena (naruduropamu BET).
CoOTBETCTBEHHO, B HACTOSIIEM H300PETEHUH MPeNCTaBIeHbI coequHeHust popmyisr I,
crocoObI noJTy4eHus: coenunenuit popmyiiet I u papmaiieBTHdecKre KOMITO3UIIHH,
conepskamue coenunenus: popmyiiel I. B wactHOCTH, coequnenust popmysl (1) mpuMeHUMBI

B KauecTBe HHruOUTOpoB BRD4. Takum o0pa3om, HacTosIee H300pETeHHe OTHOCUTCS K

coenuHeHusiM opmyJiel (I) 1y mpUMeHEeHHsT B Ka4eCTBE JIEKAPCTBEHHOTO Mpernapara.

[00010] Hacrosiee nzoOpereHne Tak:xke OTHOCUTCS K coequHeHusiM GpopmyJibl (1) as
MPUMEHCHU TIPU JICHCHUHN UK NPEAYIIPEKICHUN BOCHATIUTEIIBHOTO 3a6OJ'IeBaHI/I7{,
¢$ubpo3HOTo 3a00JeBaHNS MM HEOIUIACTUYECKOTO 3a00IeBaHMsI, TAKOTO KaK pak, B

YaCTHOCTH pakK KPOBH (JIEHK03), y CyObeKTa, HYKIAIOIIEerocst B STOM.

[00011] B HacTtosiiem u300peTeHHH TAKXKE TMPENCTaBIeHbl coenuuenus: popmybl (1) ms
IPUMEHEHHsI B IPOU3BO/CTBE JIEKAPCTBEHHOTO Mperapara Iist JIEYeHHUsI BOCTIATUTEILHOTO
3aboneBanust, GuOPO3HOro 3a00NIEBaHHS HJIH HEOIIACTUYECKOro 3a00/IeBaHus Y CYyOBeKTa,

HYXXIAarOMEToCsa B OTOM.

[00012] Hacrosiee nu3o0pereHne TakyKe OTHOCUTCS K CIIOCOOY JIEUEHHs BOCTIAJIUTENBHOTO
3aboneBanust, GUOPO3HOTo 3a00NIEBAHMS HIIM HEOIIACTUYECKOTo 3a00/IeBaHus Y CYOBEKTa,
HY’KIAIOLIErocsi B 3TOM, MPH 3TOM CIOCO0 BKJIIOUAET BBeAEHHE CYOBEKTY TePareBTHUECKH

3¢ dexTuBHOrO KoNMm4ecTra coenuHeHus Gopmydsl (1) wim ero papmareBTHIECKH

MPUEMIIEMON CONH.

KPATKOE ONUCAHUE N'PAOUYECKHUX MATEPHAJIOB

[00013] Ha ¢urypax la, 1b u 1¢ npommtoctpuposat 3¢ ekt «coenunenus 41» (npumep 2)

U 3TajloHHOTO coeanHeHus (+)JQ1 B OTHOIMEHUN CTUMYJIMPOBAHHOTO JIMIIONOIUCAXAPUIOM
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(LPS) unrepneiikuna-1 Gera, unTepneiikuHa-6 u gpakropa HEKpo3a ONyXxou-aibgha B

LIEJIbHOM KPOBU YEJIOBEKA.

[00014] Ha ¢urype 2 npousutroctpupoBat 3pdexT «coenuHeHust 38» (Takike Ha3bIBAEMOTO
«C4»; mpumep 1) B oTHOIEHNH 3Kcnpeccun xemoknHa CCL2 acTpouraMu 4enoBeka,

crumyaupoBanHbiMu TNF-anbda u uareppeponom-ansda (T/1).

[00015] Ha ¢urypax 3a u 3b npowmutroctpupoBatsbl 3¢ ekTol «coenunerust 41» (npumep 2),
«coenuHeHus 42» (mpumep 3) u «coenuHeHust 43» (mpumep 4) U KOHTPOJILHOTO COSAMHEHUS
(+)JQ1 orHOCHTENBHO 3KCcTIpeccun koyutareHa 1Al (¢urypa 3a) unu anbda-aktuHa 1

(purypa 3b) xnerkamu LX2 (nuHUS 3B€304aTHIX KJIETOK NevyeHn), oopadoranusix TGF-6era.

HOAPOBHOE OINMCAHUE U3OGPETEHUA

[00016] B nHacTosiieM n300peTeHNH MPeACTaBIEHbl COSTUHEHHS, XapaKTEPU3YIOLIIHECs
cnenyromeit popmyoii (I)
R4
RZ_N-N
=N
R! \ NN N
S 3
R2 R @M
WIH UX (papMaleBTHYECKH MPUEeMIIEMasi COJIb;
rae
kaxapiii 13 R 1 R? He3aBHCHMO BBIOPAH U3 TPYIIILI, COCTOAIIEH 13 BOAOPONA,
rayoreHa u (C1-Ce)ankmuna,
R® Bribpan u3 rpymmsl, coctosimeii u3 (C1-Co)ankuna, —OH u ranoreHa;
x 7
VA

2

R* Bpibpan u3 rpymmsl, coctosimeit u3 (C1-Co)ankuna u
R’ BbIOpaH U3 rpyMIbl, COCTOSIIEH U3 apuia, reTepoapuna, GeH30HOKCONaHa U
OeH30MOKCaHa, T1e YKa3aHHBIN apuil, TeTepoapuil, OEH30IMOKCOJIAH HITH
OeH3zoanoKcaH HeoOs3aTesbHO 3amMelneH rajoreHoM min (C1-Cq)alkoKCUrpynmnowu;
kaxbii R’ HezaBucumo npencTtasiser coboit Bogopox umn (C1-Ce)ankur,

-Y-Z- Buibpan u3 rpynmnsi, cocrosimeii u3 —C(0)-0-, -0-C(0)- u -C(0)-N(R)-; u
Kbl N HE3aBUCUMO paBHsAETCS 0 WIM HATypaIbHOMY LIEJIOMY YHUCIO < 4,

Hanpumep, 1, 2, 3 unu 4.
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[00017] B BapuaHTax ocyuiecTBieHus coenunenuii popmysi (I) R® BeiGpan u3 rpymmsl
/~Q o)
W\O\ g O(\
" " *, rne W npencrasnser coboii raoreH, HanpuMmep,

¢Top, xy0p, OpOM MJTH KO,

[00018] B BapuanTax ocyuiecTsienus coenunennii popmyni (I) R BeGpan u3 rpymnsl,
COCTOSILIIEN U3 apuiia U FeTepoapuiia, KX IbIi 13 KOTOPBIX HEOOS3aTeNbHO 3aMeleH

raioreHoM ujiH (C1-C4)anKOKCUTPYIITION.

[00019] B BapuanTax ocyuiecTsieHus coenunenuii popmyini (I) R npencrapser coboit

apui, HeoOs13aTebHO 3aMeleHHbIH ranoreHoM uin (C1-Cs)ankoKCUrpynmnon.

[00020] B BapuanTax ocyliecTBieHus coenunenuii popmyini (I) R npencrapser coboit

¢bennn, Heobs3aTenbHO 3aMerneHHbIN rajJoreHoM WiH (C1-C4)ankoKCUrpynmom.

[00021] B BapuanTax ocyiecTsienus coenunennii popmyisi (I) R’ npeacrasnser coboit

¢benmn, 3amemeHabid raoreHoM WiH (C1-Cy)aKOKCUTPYTITION.

[00022] B BapuanTax ocyiectBieHus: coenuaenust popmyibi (1) mpencraisitoT coboi

coenunenus popmyunsl (II) mnm ux GpapmaneBTHUECKU MPUEMIIEMYIO COJIB!

W—/ | /R4
AN
R! N N>=N
\ N
S 3
R? R™

rne W npencrasisier codoii rajore (Hampumep, GTop, Xjiop, OpoMm wiu Hoj), B 4aCTHOCTH

W npencrasisier coboit Xop.

[00023] B BapuanTax ocyiuectsienus coequnenust popmyibl (1) npencrasistor codoit

coequHenus popmyJsl (Ila) mu ux papmManeBTHUECKH TPUEMIIEMYIO COJIb:

W.

1 \
R \ AN NYN
2 S R3
R (ITa),
rne W npencrasisier coboi rajore (Hanpumep, GTop, Xjop, OpoM wiu Hoj), B YaCTHOCTH

W npencrasnsier coboit Xiop.
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[00024] B BapuanTax ocymectsnenus coenunenuii popmyasi (1), (II) unu (I1a) R*

npencrasisiet co0oit (C1-Ce)amku.

[00025] B BapuanTax ocymectsnenus coenunenuit popmynsi (I), (IT) unu (I1a) R*
npenctasisier coboit (C1-Ca)ankuin, HanpuMep, METHJI, TUJI, H-IIPOIIWII, 1-METUIIS T, H-

OyTun, 1-meTunnponui, 2-MeTuanponui win 1, 1-gumetunstun(mpem-0y ).

[00026] B BapuanTax ocymecTsnenus coenunenuii popmysi (1), (II) unu (Ila) R*

NpPEACTaBIsIET COOOH METHIL.

[00027] B BapuanTax ocyuiecTsienus coenunenuii popmynsi (1), (II) unu (I1a) R*
" 7
v sere)
NpeAcTaBisieT coOon
[00028] B Bapuanrax ocymecrsierus: coenunenuit popmyiist (1), (II) unu (Ila) n paBHsieTcst

0.

[00029] B BapuanTax ocyecrsienus coequnenuii popmyJsl (1), (II) unu (Ila) n paBusieTcs

1,2,3 um 4.

[00030] B BapuanTax ocymecrsienus coequnenuii popmydsl (1), (II) unu (Ila) n paBusiercs

1,2 unm 3.

[00031] B BapuanTax ocymecrsienus coequnenuii popmydsl (1), (II) unu (Ila) n paBHsiercs

1 mmu 2.

[00032] B Bapuanrax ocyuecrierus: coenunenuii popmyiisi (1), (II) unu (I1a) n paBHsieTCs

1.

[00033] B BapuanTax ocymectsienus coenunenuii popmynsi (1), (II) unu (Ila) R* BeiGpan
O

*\/U\N’R7 *\)O]\ ,R7

13 IPYIIIbI

BapHUAHTaX OCYLUECTBJIEHUS COEMUHEHUN (pOpMyIbl (1), unu (Ila BbIOpaH
[00034] B sap y it popmyet (D), (IT) nnu (la) R* BLiGp

* Y\ ,R7
X,z

u3 rpymmnsbl, coctosmeit 3 (C1-Cs)ankuma u , Tie -Y-Z- npencrasisier coOoi —

C(0)-O-, n pasusiercs 1 unu 2, a R npencrasnsier coboii Bogopon unu (C1-Ca)ankus.

[00035] B BapuanTax ocyuiecTsienus coenunenuii popmyani (1), (II) unu (I1a) R*

O
*\)k /R7
npexcTasisieT coboit (C1-Ca)ankun uim o
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[00036] B BapuanTax ocymectsnenus coenunenuii popmyasi (1), (II) unu (I1a) R*
O

*\)l\ R7
npeAcTaBysieT CoOoM o

[00037] B BapuanTax ocymectsnenus coenunenuii popmynsi (1), (II) unu (I1a) R*

O
*\)]\ R7
npeAcTaBysieT OO0 0" uR’ npencrasmuser co6oii (C1-Cs)ankun, B 4aCTHOCTH

(C1-Cy)ankum.

[00038] B BapuanTax ocyuiecTsienus coenunenuii popmysi (1), (II) unu (Ila) R’

npenctasisier codoit Bogopon wiu (C1-Cy)amkui.

[00039] B BapuanTax ocyuiectsnenus coenunenuii popmyni (1), (II) unu (Ila) R’

NpeacTaBisieT COOOH BOJOPO.

[00040] B BapuanTax ocymiecTsnenus coenunennii popmyini (1), (II) unu (Ila) R’

npenctapisier co6oit (C1-Ce)akm.

[00041] B BapuanTax ocymecTsienus coenunenuii popmyani (1), (II) unu (Ila) R’
npenctasisier codoit (C1-Cy)ankui, HampuMep, MeTHJI, ST, H-TIPOMWI, |-MeTUIITUI, H-

OyTun, 1-merunnponu, 2-metuinponui wid 1, 1-gumerunstun(mpem-0yTun).

[00042] B BapuanTax ocymectsnenus coenunenuii popmyasi (1), (I1) unu (Ila) R7 BeiGpan
U3 TPYIIIBL, COCTOSIIIEH 13 BOXOPOA, METHIIA, STHJIA, H30MPOnui( 1 -MeTHISTHIA) U mpem-

Oytun(1,1-numeTunsTUIA).

[00043] B BapuanTax ocymectsienus coenunenuii popmynsi (1), (II) unu (Ila) R7 BeiGpan

U3 IPYMIIbI, COCTOSIIEH 3 METHIIA, STUJIA, U3OTIPOIUJIA U mpem-0yTha.

[00044] B BapuanTax ocymecTsienus coenunenuii popmyns (1), (II) unu (I1a) R’

IpesCTaBIsieT OO0 METHIT WIIH STHUIL.

[00045] B BapuanTax ocyuiecTsienus coenunenuii popmyasi (1), (II) unu (I1a) R*

O
* R7
npexacrasisiet coboit (C1-Ca)anmkumn nmm O uR’ BeIGpan u3 rpymmsl, cocTosmeit

U3 BOAOPOIA, MeTua, 3T, u3onponwi( 1-mMeTmwiTuna) u mpem-oytmn(1, 1 -numernisTuia).
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[00046] B BapuanTax ocymectsnenus coenunenuii popmyasi (1), (II) unu (I1a) R*

0O
* 7

td
npeAcTaBysieT CoOoM O 1 R” BBIOpaH U3 TPyMIILI, cOCTOsAIIEH U3 BOXOPONA,

MeTuia, 3Tuia, uzonponuwi( 1-metunstuna) u mpem-oytun(1,1-auMeTHnsTuna).

[00047] B BapuanTax ocyiecrsienus coequnenuii popmyisl (1), (II) wnu (Ila) xaxmapiii u3

R! u R? nesasucumo suiopan u3 (C1-Co)ankuma.

[00048] B BapuanTax ocyiecrsienus coequnenuii popmyisl (1), (II) wnu (1la) kaxasiii u3
R! u R? nesasucumo Beibpan u3 (C1-Cs)ankuna, Hanpumep, kaxasii us R' u R? nesasucumo

BBIOpaH M3 TPYIIIBI, COCTOSIIEH U3 METUJIA, STUIIA, H-TIPONUJIA U | -MeTHIISTHUII( M30TIPOITIIIA).

[00049] B BapuanTax ocymecrsienus coequaenuii popmyis (1), (IT) wnu (Ila) kaxasiii u3

R! u R? He3aBucHMO BLIOpaH U3 METUIA U 3TUNA.

[00050] B BapuanTax ocymecrsienus coequnenuii popmysl (1), (II) wnu (Ila) kaxasii u3

R! u R? npencrasnsier co6oii 3Tu.

[00051] B BapuanTax ocymectsienus coenunenuii popmyasi (1), (II) unu (Ila) onun u3 R! u

R? npencrasnsier coboii 3tun u onud u3 R! u R? npencrasnser coboii MeTun.

[00052] B BapuanTax ocymecrsienus coequnaenuii popmyib (1), (II) wnu (Ila) kaxmapiii u3

R! u R? npencrasnser coboii MeTUI.

[00053] B BapuanTax ocyuectsnenus coenunenuii popmynsi (1), (IT) unu (Ila) R?

npenctassier codoit (C1-Ce)ankut.

[00054] B BapuanTax ocymectsnenus coenunennii popmynsi (1), (IT) unu (I1a) R3
npenctasisier codoit (C1-Cs)ankui, HarmpuMep, METHII, STHI, H-TIPOIWI Win 1-

METHJIS THJI( U30TTPOITHIT).

[00055] B BapuanTax ocymectsnenus coenunenuii opmynsi (1), (II) unu (Ila) R?

NpPEeACTaBIsieT COOOH METHIL.

[00056] B BapuanTax ocymecrsienus coequaenuii popmyiis (1), (IT) wnu (Ila) kaxapiii u3

R! R? u R’ npencrasnser coboit MeTHI.

[00057] B BapuanTax ocymecrsienus coequnaenuii popmyiis (1), (I1) wnu (Ila) kaxapiii u3
R! R? u R? npencrasnsier co6oit metun u R BLIOpaH U3 rpymibl, COCTOsIIEH U3 BOAOPOJA,

MeTHIIa, 3Tiia, u3onponuwi(l-merunatina) u mpem-0ytuin( 1, 1 -qumeTnnsTina).

[00058] B BapuanTax ocymecrsienus coequnenuii popmyast (1), (II) wnu (1a)
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*\)L R7
R* npencrasnser coboii O

>

R’ npencrasnser coboit Bonopon unu (C1-Ce) ankun, B uactHocTH, Bogopon wiu (Ci-
C4)ankuii, HanmpuMep, BOAOPO, METUJI, STHJI, U3ONPONHI U mpem-0yTu, 6ojiee KOHKPETHO
METHJI, STHUJI, U3OTIPOTIHIT U Mpem-0yTHIT,

kaxaeii u3 R, R? u R? npencrasnsier co6oii meTu.

[00059] B BapuanTax ocymectsienus coequaenuii popmyisl (1), (II) wnu (I1a)
R* npencrasnser coboii (C1-Ce)ankun, B uactaoctH, (C1-Ca)ankum; u

kaxaeii u3 R, R? u R? npencrasnsier co6oit meTu.

[00060] B BapuanTax ocyiuectsienus: coenunenust popmyiisl (1) npencrapisitor coboit

coenunenus popmyunl (I1I) nnm ux dpapManeBTHUECKH TPUEMIIEMYIO COJIb:

rae
kaxbii 13 R u R? He3aBucHMO BBLIOPAH U3 IPYIIILL, COCTOAIIEH U3 BOAOPO/A,
raynorera u (C1-Ce)ankuna,;
R® Bpibpan u3 rpymmsl, coctosimeit u3 (C1-Co)ankuna, —OH u ranoreHa;
R’ BbIOpaH U3 rPyMIbl, COCTOSIMIEH U3 apuia, FeTepoapuia, OeH30IMOKCOIaHa U
OeH30IMOKCaHa, I/e YKA3aHHbIM apuJI, TeTepoapul, OEH30IHOKCONAH HITH
OeH30MOKCaH HeOoOs3aTeNNbHO 3ametieH ragoreHoM ik (C1-Cs)aKoKCUTPYIIO; U

kaxbii R HezaBucumo npeacTrasiser coboit Bogopos umn (C1-Ce)anku.

[00061] B BapuanTax ocyiiecTBieHust coequHenust hopmybl (1) mpencTapisitoT coboit

coenuHenus popmydisl (IV) wim ux GapmaeBTUIECKH IPUEMIIEMYIO COJIb!
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Y

NY"\]

R® ),

rae
kaxaeii n3 R 1 R? He3aBHCHMO BBIOpaH U3 TPYIIILL, COCTOAIIEH 3 BOAOPONA,
rajorena u (C1-Ce)ankuna;
R® Bribpan u3 rpymnsl, coctosimeii u3 (C1-Co)ankuna, —OH u ranoreHa;
v 7 4 :
kaxxabiid R’ HesaBucumo npencrasisier coboii Bonopon win (C1-Ce)ankmwr, u
W npencrasnsier co0oii ranioreH (Hanpumep, GTop, XJiop, OpoM wiu oxn), B

gactHOCTH W mipescTaBisieT coOoi XIop.

[00062] B BapuanTax ocyiuectsieHus coequnenust popmysl (1) npencrasistor codoit

coenuHeHus popmyJiel (V) uin ux GpapMaleBTHUECKU MPUEMIIEMYIO COJb:

)=N
R1 XN N \
\ N
2 S R3
R V),
rae
kaxbii 13 R! 1 R? He3aBucuMO BBIOpaH U3 IPYIIILL, cOCTOsAIIEH 13 BOAOPO/a,
rajorena u (C1-Ce)ankuna;
R® Bribpan u3 rpymmsl, coctosimeii u3 (C1-Co)ankuna, —OH u ranoreHa;
N . :
kaxxabid R’ HesaBucumo npencrasisier coboii Bonopon win (C1-Ces)ankur, u
W npencrasinsier co0oii ranioreH (Hanpumep, GTop, XJop, OpoM WiH on), B

gacTHOCTH W mipescTaBisieT coOoi XIop.

[00063] B BapuanTax ocyliecTBieHus coenunenuii popmynt (IV) u (V) kaxwiii uz R, R?

u R? nesasucumo sri6pan u3 (C1-Ce)ankuna, B uactHocTu (C1-C3)ankuna.

[00064] B BapuanTax ocyiecTsienus coenunennit popmyint (IV) u (V) R” Beibpan u3

rpymsbl, coctosieit u3 Bonopoaa uinu (Ci-Cs)ankmna.



WO 2019/238557 PCT/EP2019/064935
11

[00065] B BapuanTax ocyuiecTBieHus coenunenuii popmynst (IV) u (V) kaxasiii uz R!, R?
u R’ nezaBucumo BbiGpan u3 (C1-Cs)ankuna, a R” BbIGpaH U3 rpynmsl, cocTosimIEl U3

Bonopoxaa uiu (C1-Cs)ankmna.

[00066] ITpumepsr coenunenuii hpopmya (I), (II) u (Ila) BkIFOYAIOT CTPYKTYPBI, YKa3aHHBIE

HUXKE:

cl ,
/N\N
=N
XN N \
\ TN
s

X

0
Cl o)

\\
/N\N /N\N
N\ )§N \ )§N
N /I\IJ \ N N
s >/ S >/N

\

Cl

NN

N

\
=N
S 7/
WIH UX (papMaLeBTHYECKYIO COJIb.

\

[00067] B xoHKpeTHOM BapHaHTe OCyluecTBIeHHs coenuHenne Gopmynsl (I) npencrasiser

coboit

Cl

\\

0 @)
/N\Nj/
NS

S

\

>§N
WK ero (PapMaLeBTHUECKYIO COJb.

[00068] INpumeHsieMblii B JaHHOM JIOKYMEHTE «aJKUJI» OTHOCHTCS K aJIKWJIbHBIM IPYIIIaM C
NpsSMOM  WJIM  PA3BETBICHHON ILIETbIO. AJIKWJIbHBIC TPYIMIbI, NPUMEHSEMblE B JTaHHOM
IOKyMeHTe, SBISIFOTCA He3ameweHHbIMH. TepMuH «(Cm-Cn)» OTHOCHTCS K Tpymme ¢ m-n
atomoB yriepona. TepmuH «(C1-Ce)amkum» OTHOCUTCS K JIMHEWHOW WM pPa3BETBJIICHHOU
yTJIEBOJOPOAHON LenH, copepxkameit 1, 2, 3, 4, 5 uinu 6 aromos yriepoaa. [Ipumepamu Ci.
6AJIKUJIOB SIBJISIFOTCSI, HATIPUMEP, METHWJL, 3TUJI, H-TIPOIHI, 1-MeTUISTHII(M30MpPOIi), H-Oy T,

I-merunnponmn(émop-Oytun), 2-metunnponun(nzodyrun), 1,1-numernnstun(mpem-0yTun),
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H-TIGHTUI, TUMETUIIPOTIUI(Mmpen-neHTU ), 2,2-TUMETUIIPOTIII( HEOTIEHTHIT ), 3-
MeTUIOYTUI(U30NEHTUIT), TEHTaH-2-WI(6MOp-NIeHTUIT), TEHTaH-3-W1, 3-MeTUIOyTaH-2-Hi
i 2-mMeTrnOy T, «C1-4aKiD» aHAJIOTHYHO OTHOCHUTCS K TAKUM IPYIIIAM, COAEPIKALIIM 10

4 aTOMOB yrieposa.

[00069] TpumeHsieMblii B JTaHHOM JOKYMEHTE TEPMUH «TaJIOT€HO» MJIH «TaJIOTEH
OTHOCHUTCS K OTHOMY M3 TaJIOreHOB 17 rpymibl nepuonudeckoi Tabnuiel. B yacTHOCTH,

TEPMHUH OTHOCHUTCS K (TOpY, XJI0py, OpoMy u Hoxy.

[00070] IIpumeHsieMblii B TaHHOM JOKYMEHTE TEPMUH «aJKOKCH» O3Ha4aeT -O-allKuJl, rie
aJIKWJI SIBIIIETCS TaKUM, Kak yka3aHo Bbille. C1-C4alKoKCH BKIIIOYAET aJIKWII, COAEP KA OT
1 no 4 aromoB yraepoaa. Heorpannunarotue npumepsl C1-C4aIKOKCH TIPEICTABIISIOT
co0O¥ METOKCH, 3TOKCH, H-TIPOTTMIIOKCH, #30TIPOITHIIOKCH, 2-MeTHII- 1 -TIpONUIIOKCH | 2-

METUJI-2-MIPOMUIIOKCH.

[00071] TepmuH «apui» BKJIIOYAET KOJBIIEBYIO CHCTEMY apOMATHYECKUX YIIIEBOIOPOJIOB.
Konbuesast cucteMa COnepkuT 4n +2 3J1€KTpOHA B CONPSKEHHONW CUCTEME T BHYTPH KOJIBLI,
I7Ie BCE aTOMBI, KOTOPbIE BOBJIEYEHBI B CONPSIKEHHYIO CUCTEMY T, HAXOASTCS B OTHON
riockocTd. Hanpumep, «apuim» MOXKeT npeacTaBisTh coOoi (eHmn u Hap T, ApuibHas

cucTeMa caMa 1o cede MOXKeT ObITh 3aMellleHa IPYTUMHU TPyIIaMH.

[00072] Tepmun «rerepoapiiny BKIFOYAET APOMATHYECKHE MOHO- WITH OULIUKITITYECKOE
KOJIBIIO, BKJIFOUAOIIee OUH WIN HECKOJIbKO (Hampumep 1-4, B uactHocty, 1, 2 niu 3)
reTepoaToOMOB, BBIOPAHHBIX U3 a30Ta, KUCJIOpOAa 1iu cepbl. Koibuo ninm kosbLiesast cucrema
COAEPKUT 4n + 2 3J€KTPOHA B CONPSIKEHHON CUCTEME T, TI€ BCE aTOMbI, KOTOPbIE€ BHOCST

BKJIaJl B CONPSDKEHHYIO CUCTEMY T, HAXOAATCS B OAHOM INIOCKOCTH.

[00073] T'erepoapuiibHast rpyIINa MOXKET MPEACTABIISITE COOOM, HAITPUMED, 5- WITH 6-HJIEHHOE
MOHOLMKIINYECKOe KOJIbLO. KOoNbLo MOXKET conepskaTh 0 MPHOJIU3UTEIBHO YEThIPEX
reTepoaToMOB, OOBIMHO BRIOPAHHBIX U3 a30Ta, cephl U Kucaopoaa. OObIMHO reTepoapuibHOe
KOJIbLIO OyZeT comep:kaTh A0 3 TeTepoaToOMOB, Halle 10 2, HalpuMep, OIUH rerepoatoM. B
OHOM BapUaHTE OCYIIECTBIICHUS TeTePOAPIIIBHOE KOJIBLIO COAEPIKHUT MO MEHbIIEH Mepe
OIIMH KOJIBIIEBOI aTOM a30Ta. ATOMBI a30Ta B Fe€TEPOAPHIIbHBIX KOJIbLIAX MOTYT OBITH
OCHOBHBIMH, KaK B CJIydae HIMUZA30J1a UM MUPUANHA, WU 110 CYTH HE OCHOBHBIMH, KakK B

CJIy4dac a30Ta B UHAOJIC WJIN IMHUPPOJIC. OOBIYHO KOJIHYECTBO OCHOBHBIX aTOMOB a30Ta,
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NPUCYTCTBYIOLINX B F€TEPOAPHIIbHON IPYIIIE, BKIIIOYAst JFOObIE 3aMECTUTENN AMUHOTPYTIITBI

B KOJIBIIEC, 6yz1eT COCTABJIATb MCHBIIC ITATH.

[00074] ITpumepbl MATHYIEHHBIX T€TEPOAPHIIBHBIX IPYII BKIOYAIOT 0€3 OrpaHuueHHs]
NUPPONHIIbHBIE, PypaHUIIbHbIE, THEHIIIbHBIE, UMUAA30JIWIbHbIE, (ypasaHUIIbHBIE,
OKCa30JIHJIbHbBIE, OKCAIHA30JIMIIbHbIE, OKCATPUA3OIIIIbHBIE, H30KCA30IHIIbHBIE,
THA30JIMJIIbHBIC, NU30TUA30JIMJIBHBIHE, IMTUPAa30JIUJIbHBIC, TPUA30JIMJIBHBIC U TETPA30JIUJIbHBIC

IPYIIIBL.

[00075] TTpumepsl LIeCTHUYIEHHBIX T€TEPOAPHIIbHBIX PYII BKIFOYAIOT Oe3 OrpaHuyueHHsI

MUPUANIL, TTMPASUHUIL, MTAPUAASUHUIL, MTUPUMUIUHUIT U TUA3UHHAJL.

[00076] Tepmun «HeoOs13aTeNBHO 3aMEIIEHHBII» BKIHOYAET JTUOO TPYMITbl, CTPYKTYPbL, JTUOO
MOJIEKYJIbI, KOTOPBIE 3aMeIeHbl i KOTOpbIE He 3aMelneHbl. Ecin ¢parmeHnT 3amerneH, oH
MOJKeT OBITh 3aMEIIEH B JIF000H TOUKe PparMeHTa, I7ie 5T0 XUMHYECKH BO3MOXKHO U B

COOTBETCTBHHU C Tpe6OBaHI/I$[MI/I BaJICHTHOCTHU aTOMOB.

[00077] Cssi3b, 3aKkaHIMBAIOINASCS Ha «*» O3HAYAET, YTO CBA3b COENUHEHA C APYTHM
aTOMOM, KOTOpBIil He NTOKa3aH B CTPYKType. CBsA3b, OKAHUNBAIOLIASCSA BHYTPH LIMKJIMYECKOM
CTPYKTypr 1 HEC OKaHYHUBAKOIIAsICA HA aTOME KOJ'H:;L[eBOfI CTPYKTypr, O3HA4acT, 4YTO CBA3b
MOKET OBITh CBSI3aHA C JIFOOBIM U3 aTOMOB B KOJIBLIEBOI CTPYKTYpE, TI€ 3TO Oy CKAETCsI

BAJICHTHOCTBIO.

[00078] IpumensiemMbie B TaHHOM JOKYMEHTE COEIMHEHHsI IO HACTOSIIEMY H300PETEHUIOY
BKJIFOYAIOT COEAMHEHUs], XapakTepusyromuecst popmyinoii I, npuBeneHHO# BbIlIe, U HX
bapmaneBTHYECKH npremiieMble coyid. OHU MOTYT BKJIIOUATh COJIA MPUCOEAUHEHHS KHCIIOTBI
U OCHOBaHUs coenquHeHn. OHU MOTYT MPENCTaBIATh COOOH COJIHM MPUCOSTMHEHUS KUCIIOThI
Y OCHOBaHUs coequHeHU. [IpuronHbie CoMM MPUCOSTUHEHNST KUCIOTBI 00Pa30BaHbI U3
KHCJIOT, KOTOpBbIe 00pa3yr0T HETOKCHYHBIE CONU. [IprMephl BKITIOUAIOT alleTaTHBIE,
acmapraTHbie, OeH30aTHBIE, Oe3mIaTHbIe, OnKapOOHaTHBIE/KapOOHATHBIE,
oucynbdaTHbIe/CyIb(paTHBIE, OOpaTHBIE, KAMCHJIATHBIC, ITUTPATHBIE, 3TUCHUJIATHBIE,
scunaTHble, GOpMHUATHBIE, PyMapaTHbIC, MIIOLENTATHBIE, TIFOKOHATHBIC, TIIOKYPOHATHBIE,
reckadropdocharubie, rubeH3aTHBIE, THAPOXJIOPUIHBIE/XIOPUIHBIE,

ruapoOpoMuIHbIe/ OPOMUIHBIE, THAPOHONUAHbBIE/ HOANIHBIE, N3€THOHATHBIE, JTAKTATHBIE,
MaJlaTHbIE, MaJIeaTHbIE, MAJIOHATHBIE, ME3HIIATHBIE, METIICYJIb(aTHbIe, HagTUIaTHBIE, 1,5-

Ha(pTaATMHAUCYIb(OHATHBIE, 2-HAIICUJIATHBIE, HUKOTHHATHBIE, HUTPATHBIE, OPOTATHBIE,
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OKCaJIaTHbIE, TAJIbMUTATHBIE, TAMOATHbIE,
docharuasie/runpodocharubie/ murunporeHdocdatHble, caxapaTHble, CTeapaTHbIE,
CYKLIMHATHbIE, TAPTPATHBIE, TO3WIATHBIE U TpUdTOpaneraTHbie conu. [Ipuronxelie conu
NPUCOETMHEHUS] OCHOBAaHUs 00pa30BaHbl U3 OCHOBAHHM, KOTOPbIE 00pa3yl0T HETOKCUYHbIE
conu. [IpuMepbl BKITIOYAIOT COM AIFOMUHUS, AprUHUHA, OEH3aTHHA, KaJIbLIUs, XOJINHA,
IVSTUIAMUHA, THOJIAMUHA, TJIUIMHA, IM3UHA, MArHUs, METJIYMHUHA, OJIAMUHA, KaJIHsl, HATPHS,
TpOMETaMHHA 1 IUHKA. Taxke MOryT ObITh 0OpPa30BaHBI MOJYCOJIU KUCIOT U OCHOBAHUIA,
HarpuMep, reMICYJIb(paTHbIE H TeMUKAJbIUEBbIe CONU. PapMalleBTUYECKH MTPHEMJIIEMbIe
COJIM IO HACTOSIIIEMY N300PETEHUIO NPEATIOUTUTEIBHO 00pa30BaHbl IOCPEACTBOM
nobasyieHust IFOOOH M3BECTHOM KUCJIOTHI, MPUMEHUMOMH JJIs1 00pa3OBaHHS
dapmaneBTHIECKHX coJiel. [IpuMeHnMbIe CONTM MPUCOSTUHEHNST KUCIIOT IPUBEIEHBI,
Hanpumep, B Remington: The Science and Practice of Pharmacy, 21° wananue, Univ. of the
Sciences in Philadelphia (2005). IIpennoyrurenbHbBIMHA KUCIOTAMHU AJIs1 OOpa30BaHUS COJEH
sBysiroTest constaast kucyiora (HCl), 6pomucroBonoponnas kucnora (HBr), cepHast kucinora,
a30THas KUCNOoTa, pochopHasi KHCIOTa, YKCYCHAs! KUCIIOTa, IMMOHHAS KHCIIoTa, (hymapoBast
KUCJIOTa, I0JI0YHAst KMCIIOTA, SIHTapHAasi KUCJIOTA, BUHHAS KUCIIOTA, METAHCYJIb(OHOBAs
KUCJIOTA, TPUPTOPYKCYCHASI KUCIIOTA U M-TOJYOJNICYIb(pOHOBAs KHcaoTa. PapMarieBTHIECKH
IpUEeMJIEMBbIE COJIM COSIUHEHHUI 10 HACTOAIIEMY U300PETEHHUIO MOTYT OBITh MOJTYY€HBI,
HarpuMep, MOCPEACTBOM OJHOTO MJIM HECKOJIBKUX M3 CISAYIOIIUX CIOCOOO0B:

(i) mocpenctBoM obecrieyeHUs] PeaKkLUU COSAMHEHHUS 1O HACTOSINEMY H300pPETeHHI0 C
HEOOXOIMMBIMHU KUCJIOTOM UJIH OCHOBAHHEM,

(i) TOCpeACTBOM yAalieHHsi HEyCTOHYMBOM B MPUCYTCTBHHM KHCIOTHI WM OCHOBaHHS
3aIUTHOHN TPYMIBI U3 MOAXOASIIETO MPEKYPCOpa COSNUHEHHS M0 HACTOSLIEMY H300pETEHHIO
WIN TIOCPEACTBOM PACKPBITHS KOJIbIA TOAXOISIIIETO UKINYECKOTO MPEeKypcopa, HanpuMmep,
JIAKTOHA WJIH JIAKTaMa, C UCTIOJIb30BAHHEM HEOOXOIMMBIX KHUCJIOTHI MJIH OCHOBAHUS, WIIH

(1i1) mocpencTBoM npeodpa3oBaHUs OXHOW COJM COSNUHEHHS 10 HACTOSIIEMY H300PETEHUIO
B APYIYIO TOCPEACTBOM PEAKIUH C COOTBETCTBYIOINEH KHUCIOTOH WJIM OCHOBAHHUEM WIIH

MOCPENCTBOM MOAXOAIIEeH HOHOOOMEHHON KOJIOHKH.

[00079] Hanubie criocoObl OOBIMHO OCYIIECTBISIFOT B pacTBope. [lonydeHHas B pe3yJbrate
COJTb MOJKET OCKAATHCS U €€ MOYKHO COOMPATh MOCPEACTBOM (PHUIBTPALIMU MITH €€ MOJKHO

BOCCTAHABJIMBATb MMOCPEACTBOM BbINIAPHUBAHUA PACTBOPUTEIA. CreneHb HMOHHU3alllHu B
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MOJIyY€HHOM! B pe3yJIbTaTe COIU MOXKET BAPbUPOBATh OT MOJHOW HOHU3ALUU 10

MPAKTUYICCKOr0 OTCYTCTBUSA MOHU3ALUU.

[00080] Coenunenus 1 COJH, OMMCAHHBIE B TAHHOM OTMCAHUHU, MOTYT ObITh MEUEHHBIMU
-M30TONaMH (MM KMEYEHHBIMH -pagron30oTonamMmmuy ). COOTBETCTBEHHO, OIMH MM HECKOJIBKO
aTOMOB 3aMEHEHbI aTOMOM C ATOMHOM MAaCCOM MJIM MAaCCOBBIM YMCJIOM, OTJMYHBIM OT
aTOMHOM MacChl MJIM MACCOBOTO YUCIIA, KOTOPbIE OOBIYHO BCTPEYAOTCS B IPUPOIE.
IIpuMepsl pafHOHYKIIHAOB, KOTOPbIE MOTYT OBITh BKJIFOUYEHEI, BKI0UaroT ~H (Takske
HasbIBaeMelii «D» - neiirepuit), *H (Takxke HasbBaeMsril « T» - Tputnit), 1C, 13C, *C, 1°0,
170, 130, BN, PN, B8F, 3Cl, 12°1, 2°1, 3?P, 3°S u 1. . Micnonb3yeMelil paguoHyKIHA OyAeT
3aBUCETh OT KOHKPETHOIO MPUMEHEHHUS JAHHOTO PAJUOAKTHBHO ~-MEYEHHOTO POU3BOIHOTO.
Hanpumep, 1/ KOHKYPEHTHBIX aHAJIU30B in vitro 3ayactyro npumensitot *H unu “C. Jlns

TNPUMEHEHUS B PaHO-BU3yaIM3aluK 3a4acTyto npuMensitor 'C unu *F.

[00081] MeueHble M30TOMAMHU COETUHEHUs] OOBIYHO MOTYT OBITh MOJY4E€HbI IOCPEACTBOM
OOBIYHBIX CIIOCOOOB, M3BECTHBIX CIIELHAINCTAM B TAHHOMN 00JTACTH, WITH MOCPENCTBOM
Croco00B, aHAJIOTHYHBIX OMUCAHHBIM, C HCIIOJIb30BAHHEM MOIXOISIIEr0 MEYEHOTO

HU30TOIMaMU p€arcHra BMECTO PaHEC NUCTIOJb30BAHHOIO HCMEUYCHOI'O pearcHra.

[00082] CenexrrBHas 3aMeHa BOIOPOAA Ha IEUTEPHil B COENMHEHUH MOKET MOMYJIHPOBATH
metabonu3m coenunenns, ceoiictea PK/PD coenuHeHus W/ TOKCUYHOCTD COSMHEHHS.
Hanpumep, nefirepupoBaHie MOXKET MOBBIIIATH NEPHOJ MOTYBbIBEIEHNUS WIIN CHIDKATh
BBbIBEZICHHE COCAMHEHUs in-vivo. [leifitepiupoBanne Tak:ke MOXKET HHTHOUPOBATh
o0pa3oBaHNe TOKCHYHBIX META0OJIUTOB, YIyUlliasi TAKMM 00pa3oM 0e30MacHOCTb U
nepeHocuMocTbh. CiieyeT MOHMMATh, YTO HACTOsLIEE H300pETEHIE OXBAThIBAET
aeTeprupoBaHHbIC MPOM3BOAHBIE coenuHeHull popmy.sl (1). [IpumeHsiemMblii B TaHHOM
JIOKYMEHTE TEPMUH eHTEPUPOBAHHOE MPOU3BOIHOE OTHOCUTCS K COEAMHEHHUSIM I10
HACTOSIIEMY U300PETEHHIO, B KOTOPBIX B KOHKPETHOM IMOJIOKEHUH 10 MEHbLIEH Mepe OIUH
aToOM BOJOPOAA 3aMeHeH feilitepueM. Hampumep, Oo1H WM HECKOJIBKO aTOMOB BOIOPOZA B
C14-aNKUJIBHOM TpyIIe MOTYT ObITh 3aMEHEHBI eiiTeprueM ¢ 00pa3oBaHHEM

neiirepupoBaHHOil C14-anKuiabHON rpynmnsl, Hanpumep, CDs.

[00083] Hekotopsie coenMHEHHSI IO HACTOSALIEMY U300PETEHHIO MOTYT CYIIIECTBOBATH B
COJIbBATHPOBAHHOM, & TAK)KE HECOIbBATHPOBAHHOMN (OpMax, TAKUX Kak, HAPUMED,

ruapaTupoBaHHblie GopMel. CrienyeT MOHUMATh, YTO HACTOSIIEe H300pETEeHNE OXBATHIBAET
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BCE TaKHe COJNbBATUPOBAHHBIE (POPMBI MM UX (PapMaLeBTHUECKH PUEMIIEMBIE COJIH,

KOTOpBIE 00JIaIal0T MHIHOUPYIOLIEel aKkTHBHOCTBIO B oTHOeHnH BET.

[00084] Takxxe cnenyer MOHMMATh, YTO HEKOTOPBIE COEANHEHHUS 10 HACTOSIILEMY
M300pETeHHIO MOTYT IEMOHCTPUPOBATh MOJTUMOP(H3M, U YTO HACTOsIIIEe H300peTeHNEe
OXBAaTBIBAET BCE TaKue POPMBI, KOTOpPbIe 00JIAIar0T HHTHOMPYIOIel aKTUBHOCTBIO B

otHomenuu BET.

[00085] CoenuHenus O HACTOSIIEMY M300PETEHHIO MOTYT CYIIECTBOBATH PSIIE PA3IUUHBIX
TayTOMEPHBIX (POPM U CCHUIKH HA COSTUHEHHS 110 HACTOSIIIEMY U300PETEHHIO BKITOYAIOT BCE
takue Gopmbl. Bo n3bexanne COMHEHHH, €CITH COETMHEHHE MOYKET CYIIeCTBOBATh B OJJHOM
U3 HECKOJIbKUX TayTOMEPHBIX (DOPM U TOJIbKO OJTHA KOHKPETHO OIMUCAHA WJTH TIOKa3aHa, TO
TEeM He MEeHee, BCE OCTaIbHbIE OXBATHIBAIOTCS COSAMHEHHUSMH O HACTOSIIIEMY H300PETEHHUIO.
ITpumepsl TayTOMEPHBIX GOPM BKITFOUYAFOT KE€TO-, CHOJIBHYIO U €HOJISITHYIO (POPMBI, KakK,
HANPUMeEp, B CIEAYIOMINX TayTOMEPHBIX Mapax: KeTo/eHo (MPOUJLTIOCTPUPOBAHA HIKE),
UMUH/€HaAMUH, aMUI/UMUHOBBIN CIIUPT, AMUIWH/AaMUIUH, HUTPO30/OKCUM, THOKETOH/€HTHOT

¥ HUTPO/alIHUTPO.

/z,
—C—C

T 0 N OH H O
N 2 AN

KETO CHOJI CHOJIAT

[00086] DddexTsI in vivo coenuHEHNs IO HACTOALIEMY H300PETEHHIO MOTYT ObITh YACTUYHO
BBI3BaHbI OJTHUM WJIH HECKOJIBKMMH METAOOIMTAMHU, KOTOPbIE 00Opa30BaHbI B OPraHU3Me

YCJIOBEKA WUJIKU JKUBOTHOT'O IMOCJIC BBEACHUA COCAUMHCHUSA 110 HACTOALIEMY I/1306peTeHI/HO.

[00087] Takske cnenyer MOHMMATh, YTO MPUTOTHOE (PaPMALIEBTUUECKH MPUEMIIEMOE
nposiekapcTBo coenuHenus popmyisl (1) Takke oOpasyeT acmeKT HACTOSIIEro U300 PETEHMSI.
COOTBETCTBEHHO, COEIMHEHUS 110 HACTOSIIIEMY N300PETEHHUIO OXBATBHIBAIOT
NpoJieKapCTBEHHbIE (POPMbI COEAMHEHHH, i COETMHEHHsI 1O HACTOSALIEMY H300PETEHHUIO
MOTYT ObITb BBeIEHBI B (POpMe MpoJieKapCcTBa, KOTOPOE MPeACTaBiseT COO0H COeTUHEHHE,
KOTOPOE pacnafaercs B OpraHu3Me YeJOBEKa HIH KHUBOTHOTO JJIsl BHICBOOOKIEHHSI
COEMHEHUs 110 HacTosIeMy n300peTeruo. [IponekapcTBO MOXKHO MPUMEHSTh IS

U3MEeHEeHUs1 PU3NIECKUX CBOMCTB W/MiH (PapMaKOKMHETUIECKUX CBONCTB COSAUHEHUS 110
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Hacrosimemy usobperenuro. [IponekapcTBo MoxeT ObITH 0OPA30BAHO, €CIIU COEAMHEHUE T10
HACTOSIIEMY U300PETEHUIO COEPKUT MOIXOASALIYIO TPYIIITY WK 3aMEeCTUTEINb, K KOTOPOMY
MOXKET OBITh MPUCOESANHEHA MEHSIOIIAs CBOMCcTBa rpynmna. IIpumeps! nponexkapcTs
BKJIIOYAIOT i1 ViVO OTIIEIUIsIEMbIE CII0KHOI(HPHbIE TIPOU3BOAHBIE, KOTOPbIE MOTYT OBITH
o0pa3oBaHbl Ha KapOOKCHUIIBHOI IPyIIIe WK FHAPOKCUIIBHOM IPYyIIIe B COSAUHEHUH 10
HaCTOALIEMY 1/1306pereHmo, U In-vivo OTHICIUIACMBIC aMUAHBIC IIPOU3BOAHBIC, KOTOPBIC
MOryT ObITh 00pa30BaHbl HA KAPOOKCHIIBHOM IPYIIe MJIH AMUHOTPYIINE B COSAMHEHUH 110

HACTOSIIEMY U300PETEHUIO.

[00088] CooTBeTcTBEHHO, HACTOSIIIIEE M300PETEHHE BKIIFOUAET TAKME COETUHEHUS 10
HACTOSIIEMY H300PETEHHUIO, OTIPENENICHHBIE BBIIIE, KOTOPbIE CTAHOBATCS NOCTYITHBIMU B
pe3yJIbTaTe OPraHUYECKOrO CUHTE3a U KOTOPbIE CTAHOBATCS AOCTYIIHBIMU B OpPraHHU3Me
YeJIOBEKA MIJIH )KMBOTHOTO TIOCPENCTBOM paclIerUieHust uX mpojiekapcTa. COOTBETCTBEHHO,
HacTosiee N300peTeHrne BKII0OUaeT Takue coefnHeHust popmyiel (I), KOTOpbIe MOTYYEHBI
MIOCPEICTBOM OPraHHYECKOrO CHHTE3A, a TAK)KE TAKUE COEIMHEHHSI, KOTOPbIE
NPOAYLMPYIOTCS B OPraHU3Me YEJIOBEKA HITH KHBOTHOTO IMOCPEINCTBOM MeTaboIn3Ma
COEMHEHUSI-IPEKYPCOPA, KOTOPOE TpeNCTaBJsieT coboii coenunenue hopmyis (1), Moxer
NPENCTABISTh COOOI COeNMHEHHE, MOTYUEHHOE CHHTETHYECKMM CIIOCOOOM HITH COEIMHEHHE,

MOJIY4YE€HHOC MeTa00IUYECKHUM CITOCOOOM.

[00089] IMonxomsiuee papMaleBTHUECKH TIPUEMIIEMOE MPOJIEKAPCTBO COSTMHEHHUS 110
HACTOSIIEMY U300pETEeHUIO MPEACTaBIIseT COOOH MPOIEKapCTBO, KOTOPOE OCHOBAHO HA
1eJ1IeCO00Pa3HOM METUIIMHCKOM 3aKJIFOYEHHUH O €r0 MPUTOAHOCTH [Tl BBEIECHHSI B OPTaHU3M
YeJIOBEKA MJIM JKHUBOTHOTO 0€3 HelKelaTeNbHbIX (hapMaKOJOTHUECKUX aKTUBHOCTEH U 0e3

YPE3MEPHON TOKCUYHOCTH.

[00090] Pasnuunbie (GOpMBI IPOIEKAPCTB OMKUCAHBI, HATIPUMED, B CIAEAYIOMIMX TOKYMEHTAX :
Methods in Enzymology, Tom 42, ctp. 309-396, nox pemakumeti K. Widder, ef al. (Academic
Press, 1985); Design of Pro-drugs, nox penakuueii H. Bundgaard, (Elsevier, 1985); A
Textbook of Drug Design and Development, nmon penakmueii Krogsgaard-Larsen u H.
Bundgaard, pasnen 5 «Design and Application of Pro-drugs», H. Bundgaard, ctp. 113-191
(1991); H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992); H. Bundgaard, e?
al., Journal of Pharmaceutical Sciences, 77, 285 (1988); N. Kakeya, ef a/., Chem. Pharm.
Bull,, 32, 692 (1984); T. Higuchi u V. Stella, «Pro-Drugs as Novel Delivery Systems»,
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A.C.S. Symposium Series, Tom 14; u E. Roche (penakrop), «Bioreversible Carriers in Drug

Design», Pergamon Press, 1987.

[00091] ITpumeHsiemble B JTaHHOM JOKYMEHTE TEPMHHbBI «IIOIBEPIaTh JICUCHHUIOY WIH
«JIeYeHHEe» OTHOCUTCS K JIFOOBIM ITPU3HAKAM yCIieXa B JICUCHUH WK O0JIer4eHIN
3a00JIeBaHMs], TATOJIOTUU MJIA COCTOSTHHMSI, BKJIFOYast JIIOOO0M OO BEKTHBHbBINA WITH
CyOBEKTHBHBIN MapamMeTp, TAKOU Kak oOJierdeHue; peMHUCCHs; YMEHbIIIEHHE CUMITTOMOB HJTH
TMIOBBIIIEHHE MTEPEHOCUMOCTH MATOJIOTHH HITH COCTOSIHUS ISl MTALIMEHTA; 3aMeIJIEHHE
CKOPOCTH YXYAIIEHUS WU 3aTyXaHus, 00ecreYeHne MeHee H3HYPUTENbHONH KOHEUHOM TOUKH
YXYIUICHUS; YIy4IeHne GU3nIecKOro Wik NCUXHYECKOro OJIaronoinydus MafeHTa.
TepMI/IH «MOABEPraTh JICHCHUIO» U €TI0 CIPAXKCHNSA BKIHOYAKOT NPCAYIPCKICHUE MTATOJIOTHH,

COCTOSIHMSI HJTH 3a00JIEBAHMSI.

[00092] TTpumeHsieMOe B TaHHOM JIOKYMEHTE «T€paneBTHIECKH 3(H(PEKTUBHOE KOIMIECTBOY
O3HAYAET KOJIMYECTBO COEMHEHMUS], KOTOPOE NP BBEICHUH MJIEKOITUTAIOLIEMY JIJIsl JIEUEHHUS
3a00JIeBaHusI JOCTATOYHO IS TOJTyueHuUs S PeKTa TaKOro Je4eHNs: B OTHOLIEHUH
3a0oneBanms. « TepaneBTruecku 3hpHeKTHBHOE KONMNYECTBO» OyIeT BAPbUPOBAThH B
3aBHCHMOCTH OT COeANHEHMs, 3a00JI€BaHIs 1 €r0 TSDKECTH M BO3PAacTa, Beca M T. 1.

MIJICKOITUTAKOIIECTO, ITOIJICIKAIICTO JICUCHUIO.

(I)apMaueBTuqecmle KOMMNO3HIIUHN

[00093] B HacTosieM u300peTEeHNH TaKKe MPEACTaBIEHbI (hapMalEBTHUECKHUE
KOMITO3UILIUH, COAEPIKALINE OTHO UM HECKOJIBKO COSMHEHUH 110 HACTOSLIEMY
u300peTeHNI0, B KOMOWHAIIMY C OJTHU WJIM HECKOJIbKUMU (papMaleBTUYeCKH MPUeMJIEMbIMU
HOCHTEJISIMU HJTH BCIIOMOTAaTEJIbHBIMU BEIIIECTBAMH. Takue BCIIOMOTraTelIbHbIE BELIECTBA
BKJTIOYAIOT 0€3 OrpaHUYeHHsI HATIOJTHUTEH, CBSA3BIBAIOLINE CPEACTBA, CMA3bIBAIOIINE
CpencTBa, KOHCEPBAHTHI, BONy, Oydepsl u paspexyutenn. Komnosuuu MoryT ObITh B hopme
TBEPABIX BEIIECTB WIN KUIKOCTEH, COCTABICHHBIX ISl IEPOPAILHOTO BBEACHHUS (HATIPUMeEp
B BUJie TaOJIETOK, MACTHUIIOK, TBEPABIX MIIM MSATKHX KATICyJI, BOAHBIX MJIH MACIISTHBIX
CYCIIeH3HI, SMYJIbCUH, TUCTIEPTUPYEMBIX MTOPOLIKOB WIJIU TPAHYJI, CHPOTIOB UJIH HACTOEB),
IUTSL HAPY>KHOTO TIPUMEHEHUsT (HapuMep B BUE€ KPEMOB, Ma3eii, refieil Wiiu BOIHBIX HIIH
MACJISTHBIX PaCTBOPOB MJIM CYCIICH3UH), ISl BBEICHHUS TOCPEACTBOM MHT ALY (HATIPUMeED,

B BUAC MEJIKOAUCIICPCHOI'O MOPOIIKA UJIN a3PO30JId >KI/II[KOCTI/I), AJist BBEACHUS ITOCPEACTBOM
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uHCyQQALnn (HampuMep, B BUIE MEIKOJUCIIEPCHOTO TIOPOLIKA) WIIN AJIs TAPEHTEPATBHOTO
BBE/ICHUS, HAIIPUMED, PACTBOPHI WIIN CYCHEH3UH, IPUTOAHbIE IS TAPEHTEPAIBbHOTO
BBE/ICHUS (HAIIpUMeEp, CTEPHIIbHBIN BOJHBIN WIIN MACIIAHBIN pacTBOP JIsl BHYTPUBEHHOTO,
HOAKOXKHOTO, BHY TPHMBIIIEYHOT'O MJIM BHYTPUOPIOIIMHHOTO TO3UPOBAHHS WIIN B BHIE

CYNITO3UTOPUS JUIsl PEKTAIBHOTO JO3UPOBAHNS).

[00094] ®apmarieBTHYECKH TPUEMIIEMbIE HOCUTEHM U BCIIOMOTATEIbHBIE BEIECTBA
NPENCTABISIFOT COOOM TaKHe COETUHEHHUST, PACTBOPBI, BEIIECTBA HIIH MATEPHAIIBI, KOTOPbIE
MO>KHO TIPUMEHSIT JJIsI TIOJTyYEeHHs COCTABOB COEMHEHHH 110 HACTOSIIEMY H300PETEHHUIO,
KOTOpBIE TIPUTOHBI ISl BBEAEHHsI CYOBEKTY. B 4aCTHOCTH, HOCUTEJIHM U BCIIOMOTATEIbHbIE
BELIECTBA [0 HACTOSILIIEMY M300PETEHHIO MIPEACTABISIOT OO0 BelecTBa, MPUMEHHMbIE [JIs1
nony4enust papMaeBTHIECKUX KOMIIO3HLINI, KOTOPbIE OOBIMHO SIBIISIFOTCS OE30MaCHBIMH,
HETOKCUYHBIMHU U HE SIBJSIFOLIIUMUCS] HU OMOJIOTUYECKH, HA HHBIM 00pa3om
HEKeJIATEeJIbHBIMH, i KOTOPbIE MOTYT MPEACTABJIATH (HapMaKOIOTHIECKH MOAXOMISLINE
POGIITH, ¥ BKJIFOYAIOT HOCHTEIH U BCIIOMOTAaTE IbHbIE BELIECTBA, KOTOPBIE MPUEMJIIEMBI IS
NPHMEHEHHsI B BETEPUHAPHH, & TAKKe IS (PapMaeBTU4eCKOro MPUMEHEHHsI 1JIs Y€JIOBEKa.
[puronssie papMaeBTHIECKH MPHEMIIEMbIE HOCHTEIH U BCIIOMOTaTeIbHbIE BEIECTBA
XOPOLIO M3BECTHBI B TAHHOW 00JIACTH M MOTYT OBITh ONpPEAEIeHbI CIEeLHATUCTOM B JTAHHOM
obnactH, kKak TOro Tpedyer KianHu4Yeckas curyars. [IpurogHeie HOCUTENH 1
BCIIOMOTaTeJIbHBIE BEIECTBA MPUBECHDI, HApUMep, B Remington: The Science and Practice

of Pharmacy, 21° wananue, Univ. of the Sciences in Philadelphia (2005).

[00095] Crneunanuct B maHHOM 00MacTH TIONMET, YTO pa3OaBUTENH, IPUMEHSIEMBbIE ISt
NapEeHTEePATbHOTO I NIEPOPAJIbHOTO BBEACHUS, BKJIIOUEHBI B 00bEM TEPMHHOB HOCUTEIIH U
BCIIOMOTATEJIbHbIE BeleCTBa. [[puMephbl MPUMEHUMBIX HOCHTENIEH 1 BCIIOMOTaTEIbHBIX
BEIIECTB BKJIFOYAIOT COJIEBOM pacTBOp, 3a0y(depeHHbIi coeBOll pacTBOpP, NEKCTPO3Y, BOAY,
TJIUIEPHH, 3TAHOJ, POMWICHITHKOJIb, moucopOat 80 (Tween™-80), mou(3THIIEH)TITUKOJb
300 u 400 (PEG 300 u 400), nerumupoBaHHOE KacTopoBoe Macio (Hanpumep, Cremophor™
EL), nonokcamep 407 u 188, HUKIOAEKCTPUH WA MPOU3BOIHOE LIUKJIOAEKCTPUHA (B TOM
yrcine HPCD ((2-runpOoKCcHIip o) IMKIIOAEKCTPUH) U (2-THAPOKCHI THII)[IUKJIONEKCTPHUH,
cM, Hanpumep, myOnukarwro 3asBku Ha nateHT CIIIA 20060194717), runpodunbablie u
ruapodoOHbIE HOCUTENH U NX KOMOMHAUWHU. [ inpodoOHbBIE HOCUTENHN BKIIIOYAIOT, HAIPUMED,
YKUPHBIE SMYJIbCUH, JIUIUABL, ETHINPOBaHHbIE (OChHOIUITUIBI, TOTUMEPHBIE MATPHILIBI,

OHOCOBMECTHMBIE MOJINMEPHI, .]'II/II'IOC(l)epr, BE3UKYJIbl, HaCTHULIbI U JIUITIOCOMBL.
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BcnomorarenbHble BelecTBa, HOCUTEIN U pa30aBUTEINH, BKIFOYEHHBIE B COCTAB, UMEIOT
pa3JM4HbIE L€ B 3aBUCUMOCTH, HAIIpUMED, OT NPUPOABI JIEKAPCTBEHHOTO CPENCTBA,
criocoba BBeEHHS U LIeJH, AJIsl KOTOPOI MPUMEHSIOT coctaB. [Ipumepb 00BIYHO
NPUMEHSEMbIX BCIIOMOTaTEJIbHBIX BELIECTB BKIIFOYAIOT 0€3 OrpaHN4eHUsI CTAOMIN3HPYIOIINE
CPEACTBA, COMOOMIM3UPYIOLIHNE CPEACTBA, SMYJIbIATOPbI, CYCIIEHAUPYIINE HIIH H3MEHSIOLIHEe
BSI3KOCTh CPEJICTBA, HHEPTHBIE pa30aBUTEIH, HATIOHUTENH, PA3PbIXJIUTENH, CBI3bIBAIOLINE
CPeACTBAa, CMAYMBAIOIUE CPENICTBA, CMA3bIBAIOLINE CPENCTBA, MIPOTHBOMUKPOOHBIE CPEICTBA,
AHTHOKCHJIAHTBI, XeaTHUPYIOIHUEe CPECTBA, TOACIACTUTENN, ApOMaTUYECKHUEe CPECTBa,
BKYCOBBIE CPEICTBA, KPACALINE CPEACTBA, CPEACTBA AJIsl OOJIErYeHnst BBEACHUS U UX

KOMOWHALIUU.

[00096] KoMmmo3umuu MOTYT JOTOJHUTENBHO COMEPKaTh OObIYHBIE HOCUTEH U
BCIIOMOTaTEIbHbIE BEIECTBA, TAKHE KAK KYKYPy3HBIH KpaxMall MU JKEJIaTHH, JIAKTO3Y,
caxapo3y, MUKPOKPUCTAJUIMYECKYO LIEJUTIOI03Y, KAOJNHH, MAHHUT, TUKaibiuidochar,

XJIOpHUI HAaTpHs, aJIblF'MHOBYHO KHUCJIOTY, KPOCKAPMEIIO3Y HATPUA U KPAXMAJITJIUKOJIAT HATPUsL.

[00097] dapmaueBTHYECKH MTPHUEMIIEMbIE BCIIOMOTATE/IbHBIE BELIECTBA TAK)KE BKIIFOUAIOT
CpPenCTBa, PEryJHPYIOLIe TOHUYHOCTb, KOTOPBIE IEJIal0T KOMIIO3ULMIO H30TOHUYHON KPOBH;
OHHU 0COOEHHO HEOOXOMUMBI B COCTaBax /il HHbeKIMH. [IpuronHeie cpeacrsa,
peryIupyroIie TOHUYHOCTb, BKIIFOUAOT 0€3 OrpaHIYeHHsi MOHOCAXapUIbl, THCAXAPU/IbI,
TPUCAXaPUIbI, CaXapHble CIIUPTHI K UX CMeCH. [IpeanouTuTeNbHble CPEACTBA MPEICTABIISIOT

coboii caxaposy, AEKCTPO3y, TPEraio3y, MAaHHUT, JAKTO3Y, MIUIEPHH U COPOUT.

[00098] DddekTrBHOE KOTUIECTBO COEAUHEHHSI IO HACTOSIIEMY U300PETEHHIO JIJIst
NPUMEHEHUs] B TEPAITUK COCTOSIHUSI IPENCTABIISET COOOM KOJMYIECTBO, JOCTATOTHOE ISt
O6J'Iel""IeHI/I$I CUMIITOMOB Yy TCIUIOKPOBHBIX KMUBOTHBIX, B HaCTHOCTH Y YCJIOBEKA, @ UMECHHO

CUMIITOMOB COCTOSHUSA, WU AJIA 3aMEIJICHHUA MPOrpeCCUpPpOBaHA COCTOAHUSA.

[00099] Konu4ecTBO aKTHBHOTO MHTPEAUEHTA, KOTOPOE COSNHMHSIFOT C OJHUM HITH
HECKOJIbKMMH BCIIOMOTaTeIbHBIMU BEIECTBAMU C MOJy4Y€HHEM OJIHOKPATHOMN 1035l
JIEKapCTBEHHOH (hOpMBI, 00s13aTENbHO OYAET BApPbUPOBAThH B 3aBUCHMOCTH OT XO35IMHA,
MOMJIEKALIETO JICUEHUIO, U KOHKPETHOTO NyTH BBeaeHus. Hanpumep, cocras,
NpeAHA3HAYEHHBIN Il IEPOPAIbHOTO BBEACHUS JIIOIIM, OOBIMHO OyAeT conepKarh,
Harpumep, oT 0,1 mr 1o 0,5 r akTuBHOTrO cpencrtsa, Hanpumep, ot 0,5 1o 100 Mr akTUBHOTO

Cpe€ACTBa, COCAMHCHHBIX C COOTBETCTBYIOILIHUM U MPUCMIICMbIM KOJIUYCCTBOM
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BCIIOMOTAaTCJIbHBIX BCIIECTB, KOTOPOC MOXKET BAPbUPOBATH OT HpI/I6J'II/ISI/ITeJ'IbHO 5 a0

npuOIN3UTENBHO 98 MPOLIEHTOB MO BeCy OT O0IIeH KOMITO3ULMHL.

[000100] Pazmep 103bI COEAMHEHUsI IO HACTOSIIEMY M300PETEHHIO ISt
TEPANIeBTHUECKUX HITH MPO(QUIAKTHUECKUX 1IeJIel eCTECTBEHHBIM 00pa3oM OymeT
BapbUPOBATH B COOTBETCTBUH C MIPUPOION U TSXKECTHIO COCTOSTHUM, BO3pACcTa M MOJia
KUBOTHOI'O WJIM MMALIUEHTA U IYTU BBCACHHS, COINIACHO XOPOUIO U3BECTHBIM IMPUHIUIIAM

MEOULINHBI.

[000101]ITpu ucronp30BaHUsT COEIMHEHHUS TI0 HACTOAIIIEMY H300PETEHHIO IJIsI
TepareBTHYECKUX WA MPOPUITAKTHUECKHX IeJIel OOBIMHO €ro BBOAST TAKMM 00pa3oM, UTO
CYTOUHAs 032 HAXOUTCS B IMAIa30HE, HAMMPUMEDP, CYTOYHAs 103a, BbiOpaHa u3 10361 oT 0, 1
Mr/kr 10 100 mr/kr, ot 1 mMr/kr 1o 75 mr/kr, ot 1 mr/kr o 50 mr/kr, ot 1 mr/kr qo 20 mr/kr
i ot 5 Mr/kr 1o 10 MI/kr Beca Tena, mpu HeOOXOAMMOCTH, B pa3esieHHbIX no3ax. Kak
MPABUJIO, TIPH UCIIOJIb30BAHUH MTAPEHTEPAILHOTO My TH OyIyT BBOOUTH OOJiee HU3KUE TO3bL.
Takum oOpazom, HanpuMep, Ut BHYTPHBEHHOTO, TIOJKOKHOTO, BHYTPUMBILIEYHOTO WU
BHYTPUOPIOIIUHHOTO BBEIEHUsI OOBIMHO OyIeT MPUMEHSATHCS 103a, HAIPUMep, B TUANAa30He
ot 0,1 mr/kr no 30 MI/kr Beca Tena. AHAJIOTMYHO, JJI BBEIEHHUS TOCPEACTBOM HHTaJISIIIUH
Oyner nmpuMeHAThCA 1032, HarpuMep, B auanasone ot 0,05 mr/kr o 25 Mr/kr Beca Tena.
CoenuHeHUe MO HACTOSILIIEMY H300PETEHHIO MOJKHO BBOAMTD NIEPOPANIbHO, HATIPUMED, B
(dopme TabneTHPOBAHHOM WIIH KaTCyIMPOBAHHOW 103upoBaHHOM Gopmbl. CyToUHas 1034,
KOTOPYIO BBOJSIT MEPOPATIBHO, MOKET COCTABJISITh, HAPUMED, OOIIYI0 CYTOUHYIO J03Y,
BbIOpaHHYIO U3 103 OT 1 Mr 1o 1000 mr, ot 5 mr 1o 1000 mr, ot 10 mr go 750 mr wiu ot 25
mr 10 500 mr. Kak npaBuiio, CTaHgapTHbIE JIEKapCTBEHHBIE POPMBI OYIYT CONEPIKATh OT
npubmsuTeNnbHO 0,5 Mr 10 0,5 T coeNMHeHUs O HACTOoSIIEMY H300peTeHut0. B KOHKpeTHOM
BapHaHTE OCYIIECTBIIEHUS] COSIUHEHHE 110 HACTOSIIEMY H300PETEHHUIO BBOIST
napeHTePAIbHO, HAIPUMEp, TOCPEACTBOM BHYTPUBEHHOIO BBEICHHsI. B 1pyroM KOHKpETHOM
BapHaHTe OCYIIECTBIICHUS] COSAUHEHHE 10 HACTOSIIEMY H300PETEHHIO BBOIST MEPOPATTHHO.

Cunres

[000102] Coenunenus obieit popmyibl (I) MOTYT OBITH MONYYEeHBI TOCPEACTBOM
TMIOCJIEIOBATENIbHBIX X UMHUECKUX MPeoOpa3oBaHuil ¢ HCIOJIb30BAHHEM COOTBETCTBYHOLINM
00pa3oM BBIOPAHHBIX 3ALIUTHBIX Py TePMHUH «3aL[UTHASI TPYTIa» OTHOCUTCS K
XHUMHYECKOM TPYIIe, KOTOpasi IEMOHTCPUPYET CIEAYIOLINE XapakTepUCTuKu: 1) oHa

pearupyer co crienupuueckoil QyHKIIMOHAIBHOCTBIO C IOJyYEHHEM 3aLIHIEHHOTO
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cyOcTpara, yCTOHYHMBOTO K MPEAIONAraéMbIM PeaKLUsAM, OT KOTOPBIX HEOOXO0ANMA 3aIIUTa;
2) ee MOXEeT CEeJIEKTUBHO YAAJISATH C 3alIUIIEHHOro cybcTpara ¢ mojiyueHueM TpedyemMoit
(YHKLIMOHAIBHOCTH, U 3) €€ MOXKHO YJAJATh C XOPOLIUM BbIXOJIOM IOCPECTBOM PEAreHTOB,
COBMECTUMBIX C APYroi(-umMu) (pyHKIMOHAIBHOW(-bIMHU) MPYIIOH(-aMH1), TPUCYTCTBYOLIEH(-
UMH) WK 00pa3yromeicsi(-uMICs) B TAKUX MPENnojaraeMbix peakuusx. [Tpumepsl
MOJXOALINX 3AIMUTHBIX TPy MoxHO Haitu B Wuts and Greene (2007) Greene ’s Protective
Groups in Organic Synthesis, 4-e uzn. (John Wiley & Sons, Inc., New York).
[IpennoyTHTEBHBIE 3AUTHBIE AMHHOTPYIIIBI BKIIOYAIOT 0€3 OrpaHUYeHHUS
6ensunokcukapbonmn (CBz), T-Oytrnokcukapoonmn (Boc), T-OyTunauMeTincuimi
(TBDMS), 9-¢payopennnmermnokcukapdonmn (Fmoc), 6-HUTpoBepaTprIOKCH KapOOHMIT
(Nvoc), HUTPONTUTIIEPOHHUIT, MTUPEHUIMETOKCUKAPOOHWIT, OEH3MII, HUTPOOCH3HII,
IMMETOKCHOEH3MI, S-OpOoM-7-HUTPOUHAOIUHII U T. 1. IIpeanodrurenbHble rTHAPOKCHIIbHBIE
3aIUTHBIE TPYTITHI BKITOYAIOT alleTws1, OeH3omt, OeH3u, Tetparuaponupanmi, TBDMS,
METOKCH- WJIH STOKCUMETUJIOBBIN 3¢up u T. 1. [IpennoururenpHble KapOOKCHUIIBHBIE
3aIUTHBIE TPYTITHI BKIIIOYAIOT 0€3 orpaHudeHust MeTuJ, 3twi, 6ersomn, TBDMS, 2,2, 2-
TPUXJIOPITHIL, 2-(TPUMETHICHIMI)ITUN, (2-(TPUMETHUIICHIINIT )3TOKCH)METII, (PEHIITbHBIE U
HUTPO(EHUIIbHBIE CIIOKHBIE 3(HUPBI, STUIIbHbIE, METUIIbHBIE U ()EHIIIbHBIE CIIOKHBIE

THO3(UPHI U T. II.

[000103] CriocoObI ¥ IPOMEIKYTOUHBIE COEAUHEHHSI, TPUMEHSIEMBbIE IS TOJTy4E€HHS
COENMHEHHH 10 HACTOSIIEMY M300PETEHHIO BKIIFOUYAIOT 0€3 OrpaHuueHHs! HIUTFOCTPATHBHBIE
MMPUMEPDBI, OITMCAHHBIC HUXKE B Pa3aciic «HpI/IMepr». I[aHHbIe MPOMEKYTOUYHBIC COCAUHECHMA
camu 1o cebe MpencTaBisoT COO0N BAPUAHTBI OCYLIECTBIEHHS HACTOSIIETO H300PETEHHS.

TepaneBaneCKne BAPUAHTDBI IPUMEHECHUSA

[000104] B HacTosiieM H300peTeHrH TakKe MPeACTaBleH Croco0 JIeYeHUs MallUeHTa,
CTPaAOIIEro HEOIUIACTUIECKUM 3200 IEBAHMEM, TAKMM KaK PaK, IPH 3TOM CIOCO0 BKITFOYAET
BBEJIEHHE TALUEHTY TePAneBTHYECKH d3(PPEKTUBHOrO KOJMYECTBA COEAMHEHHUS,
cooteerctBytoiero popmyne (I), (II), (Ila), (IID), (IV) mnu (V), Brirouast mrodsie

KOHKPETHBIEC COCANHCHUS, OTIMCAHHBIC B JAHHOM JOKYMCHTEC.

[000105] Taxoke npeacTaBjieH croco0 JIeYeHusT BOCMAIUTENLHOTO 3a00IeBaHMUs, TAKOTO
KaK PEBMATOUIHBINA apTPUT UM OCTPBIN PECTIMPATOPHBINA AUCTPECC-CUHAPOM, Y CyObeKTa

MOCPEICTBOM BBEIEHUs CYOBEKTY TepaneBTUIeCKu 3(P(PEeKTHBHOTO KOJIMIECTBA COSIUHEHUS,
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cootserctBytowiero gopmyne (I), (II), (Ila) (III), (IV) nnu (V), BKIr04Yast r00ble KOHKPETHBIE

COCAUMHCHUs, PACKPBITBHIC B JAHHOM JOKYMCHTC.

[000106] Taxske npezncrasieH crocod neuenus: GruOpO3HOTo 3a00eBaHusI, TAKOTO KaK
HEAJIKOTOJIbHBII CTEATO3HBIN renaTHT, UIHOMATHYeCKUi (GHOPO3 JerKUX WIIH TsDKeast
cepaeyHasi HEOCTATOYHOCTb, ¥ CyOBEKTa MOCPENCTBOM BBENEHHsI CYOBEKTY TEPANIEBTHUECKU
3¢ ($eKTUBHOTO KOMYeCTBa coenuHeHus1, coorsercTytoiero Gopmyine (1), (1), (Ila), (I1D),

(IV) unu (V), BriIROUast JIF0ObIe KOHKPETHBIE COSTUHEHHS, PACKPBITIE B TAHHOM JIOKYMEHTE.

[000107] [TpuHuMasi BO BHUMaHKE UX MOTEHIMAIbHOE BIMSIHUE HA BhIPaOOTKY apoAl,
CyOBEKTBI, KOTOPBIX MOYKHO JIEYHTh COEAMHEHUSIMU HJTH KOMITO3HIIHSIMH IO HACTOSILIIEMY
M300pETEHHIO, TAKIKE MOTYT BKJIFOUATh IMALIMEHTOB, UCIIBITHIBAOIIIX HJIH TTOBEPIKEHHBIX
BBICOKOMY PHCKY Pa3BUTHSI OCTPBIX KOPOHAPHBIX CUHIPOMOB, HHCYJIBTA WK 3a00JIeBaHMS

nepudepuIecKux apTepuil.

[000108] [IpennouTUTeIbHO COENUHEHHE HIIU COSAMHEHHSI, OMMMCAHHbIE B TAHHOM
IOKYMEHTE, BBOIAT B (hopMe (hapMaIieBTUUECKONH KOMITO3UIMH, KaK OMMCAHO BBIIIE.
CrernpanucraM B TaHHOH oOsacT OyAeT MOHATHO, YTO MOIXOASALINE A03bI OyIyT
BapbHPOBAThH B 3aBUCIMOCTH OT KOHKPETHOTO COEMHEHUS, ITyTH BBEIEHHsI, COCTOSIHUSI,
MOJIEKAIIETO JIEYEHHUIO, U META0OJIMIECKOTO CTaTyca naipenTa. Kak nmpasuio, OyayT

3¢ PeKTUBHBIMHU CyTO4YHBIE 10351 OT 1 Mr 10 500 Mr. DddekTHBHBIE YPOBHU TO3UPOBAHHMS
MOKHO OTIPEENTUTh C MOMOLIBIO UCCIIENOBAHHUI qUana3oHa 103, KOTOPBIE SIBJISIFOTCS
OOLIENPUHATHIMU U HAXOMSATCSI B KOMITETEHIMU CIIELMAIMCTOB B JAHHOM 00JIaCTH.
JTo3upOBaHHE MOXKET ObITh HEMPEPHIBHBIM (HAIIPUMED, TTOCPEACTBOM BHYTPUBEHHOTO
KaTeTepa) UM CTAaHIAPTHBIE 103bI MOYKHO BBOAUTD MEPOPATHLHO OIMH MIIM HECKOJIBKO Pa3 B
IIEHb 110 Mepe HEOOXOUMOCTH ISt oAIEpsKaHus 5B HEKTUBHOM KOHLEHTPALMH iR VIVO.

CoBMecCcTHOE BBEeAeHHE

[000109] CriocoObI JieueHHsI B COOTBETCTBUH C HACTOSIIIUM H300pETEHHEM WU
COEMHEHUS 110 HACTOSIIIIEMY W300PETEHHUIO ISl IPUMEHEHHS TIPH JIEYUEHUH COCTOSIHUIA,
OTPEENIEHHBIX B IAHHOM JOKYMEHTE, MOKHO TIPHMEHSITh B KAU€CTBE MOHOTEPAITUH, UIIH OHH
MOTYT MPEACTABISATh COO0H KOMOMHHUPOBAHHYIO TEPAITHIO C IOMOJHUTEIbHBIM AKTHBHBIM

CPEICTBOM.

[000110] Harmpumep, eciiu COCTOSTHUE MPEACTABIISIET COO0H BOCIAIUTENbHOE 3200 I€BaHIE,

COEMHEHHE I10 HACTOAIIEMY H300PETEHNIO0 MOYKHO IPUMEHSTh B KOMOWHAIINU C IPYTUM
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MPOTHUBOBOCIIAJIUTCIIBHBIM CPEACTBOM. HpI/IMepbl NPOTUBOBOCHAJIUTEIIbHBIX CPEACTB
BKJIFOYAKOT 6e3 OrpaHUYCHUS CTCPOUIHBIC COCANHCHUA, HAIIPUMED, arOHNUCTBI
TIFOKOKOPTHKOUIHBIX PELIENTOPOB, TAKHE KaK JEKCAMETA30H WIIN MPETHU30JI0H, HITH
HECTepPOUIHbIe COENMHEHNS, TAKNe KaK HHIOMETAINH, HAIIPOKCEH, HOynpogeH Lenekokcuo,
metotpekcat, i uHruoutopsl TNF, Takue kak aganumymad uin uHpIMkcumMad, win

aHTaroHWcThl ILO, Takue Kak TOLMIU3yMao.

[000111] HarmpumMep, eciid COCTOSTHHE MPeNCTaBIsIET co00i (Hubpo3Hoe 3ab0eBaHue,
COEMHEHHE M0 HACTOALIEMY H300PETEHHIO MOJKHO TIPUMEHSITh B KOMOMHALIMU C APYTHM
npotuBopuOpPo3HBIM cpencTeoM. [Ipumeps! mpoTHBOGUOPO3HBIX CPEACTB BKIFOYAKOT Oe3
OrpaHUYEeHHUs] HHTUOUTOPBI CHHTE3a KOJUTareHa, Takue Kak nup(eHHI0H, Ui HHTHOUTOPBI

THUPO3UHKHUHA3bI, TAKHE KaK HI/IHTeI[aHI/I6.

[0001M2] Harmpumep, eciii COCTOSIHUE MPENCTABIISET COOON HEOITACTHYECKOE 3200 IEBAHHE,
COEIMHEHHE 0 HACTOSIIEMY U300PETEHUIO MOYKHO TIPUMEHSITh B KOMOUWHAIIMU C IPYTUM
MPOTHBOOIMYXOJIEBBIM CPENCTBOM. [IpUMephI MPOTHBOOMYXOJIEBBIX CPEACTB BKIIFOYAIOT Oe3
OrpaHUYEHHs] AHTPALUKIHHOBbIE COEMHEHHS, TAKUE KaK TOKCOPYOULINH, HHTHOUTOPBI
KUHAa3bl, TAKHE KaK TpaMeTUHUO, MHrHOuTOphl curaanbHoro mytu Hedgehog, Takue kak
coHuaerud, wiu OJOKATOPHI JIMTaH A 3aPOrPAMMHUPOBAHHON CMEPTH KJIETKHU 1, Takue Kak

aypBaayMal.

[000113] Harmpumep, coeMHEHUS [0 HACTOSILIIEMY H300PETEHHIO MOXKHO COBMECTHO BBOAUTh
C U3BECTHBIMHU CPEICTBAMH JIsi HHTHOUPOBAHHS PO epatiy JIEHKOLHUTOB U JIMM(OLHUTOB,

TAKUMH KaK 1ayHOPYOUINH, [uTapaOua, COHU MJIATHHBI WK OJIEOMUIIVH.

[000114] TepMuHBI «COBMECTHOE BBEIEHUE» M KCOBMECTHO BBEIEHHBINY U T. II. TIPH
UCIIOJIb30BAHUH B IAHHOM JIOKYMEHTE MpeIHa3HAYEHbI 1151 0003HAUEHUST TIPUMEHEHHUS
COEMHEHUH 110 HACTOSIIEMY H30OPETEHHUIO M JIFOOBIX HHTHOMPYIOKX cpencts. COBMECTHOE
NPUMEHEHHE MOKET OCYIIECTBIIATLCS OMHOBPEMEHHO WJIH MOCIIEN0BATENBHO B IIOOOM
nopsinke. B HacTositeM n300peTeHUH COeTUHEHHSI MOXKHO OOBEIUHSITh B OHY
bapMaLEeBTHYECKYIO KOMITO3UIIMIO HIJTH MX MOKHO TIOMEIIATh B OTAEIbHbIE KOMITO3HIIMH U

BBOJUTH MALIUCHTY B PAa3JIUYIHbIC MOMEHTBI BPEMCHU B PaAMKaxX OAHOTO JICUCHUA.

[000115] Crenyrorre nmpuMepbl MPeaCTaBIEHbI ¢ ULTFOCTPATHBHOMN LEJBIO U MTPeaHa3HAUEHbI
111 TOAPOOHON WILTFOCTPALIMU U TTOSICHEHUS HacTosALIero n3obperenns. O0beM HaCTOSIIIEro

1/1306peTeH1/1;{ HE OrpaHUYCH MPEACTABJICHHBIMU IIPUMEPAMU.
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INPUMEPHI
[000116] Cokparnerusi:
AcOH YKCyCHAasl KUCJIOTa
Boc TpeT-OyTUIIOKCUKAPOOHIIT
DCM OUXJIOPMETaH
DIEA IUU30TPONUIITUIIAMUH
DMEM mMonupuLMpoBaHHas 1Mo crnocoly yapdekko cpena
Hrna
DMF N,N-gumertunpopmamus
EDCI 1-3TH-3-(3-IUMeTHIIAMUHOTIPOITHIT )KapO O T MHE T
THAPOXJIIOPHL
ELISA TBepaoda3HbIi IMMyHO(pEPMEHTHBII aHAIN3
EtOH 3TAHOJ
FCS SMOPHUOHAIbHAS TEJNSTUbsI CBIBOPOTKA
HPLC BbICOKO3((EeKTHBHAS JKUAKOCTHAS XpomaTtorpadus
IPA 2-nponaHoa
LPS JIMTIOTIOIUCAXapULI
MeOH METaHOII
MS MAacC-CNEKTPOMETPUs
NaOAc areraT HaTpus
AMP siIepHAasi MAarHUTHO-PE30HAHCHAs! CIIEKTPOCKOIIHS
PEG NOJTU(3 TUIIEHT TUKOJIb )
HACBILI. HACBILIEHHbIN
tBu mpem-0y T
TEA TPUITHUIIAMUH
THF TeTparunpodypan
TLC TOHKOCJIOHAsI XpoMaTorpad st
TsOH M-TOJIYOJICYJIb()OHOBAST KUCJIOTA

[000117] TuryneHble COenUHEHNS 13 PHUMEPOB 1-4 ObUIN HA3BAHBI C UCTIOIB30BAHHEM

ChemDraw® Professional, Bepcust 17.1.0.105(19).
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Hpumep 1: 4-(4-x30pdhenn)-2.3,6,9-rerpamerna-6 H-ruenol2.3-¢][1,2.4]rpuaszon|3.4-
cll1.2.4]tpuazenun («coexuuenue 38»)

Cxema 1
cl cl
S
o CIACI o) H, N N n-TSA
CaCO,, CHCl,, H-0 EtOH NH
\ NH, 3 3 My \ NG 2 /\/OH
s S
1
cl
cl
o)
=N\~ CHjl, K,CO; ,N~3: , )LN,NHz
/& aleToH N ]
, NS | N n-TSA, H-BLIOH
s H &
36 37 38

3-[(4-Xnoppenuna)kapoonui|-4,5-numerniaruoden-2-amus (1)

[000118]B kpyriomoHHyr KoiOy ¢ 3 ropJbimmkamMud oObemMoM 2 J momewmanud 3-(4-
xjop¢ennn)-3-okconponanHutpui (60 r, 334,07 mmous, 1,00 3kB.), aTanon (600 mi), OyTaH-
2-0H (26,5 1, 367,52 mmonb, 1,10 3xB.), cepy (12 r, 374,3 MMoONb 3I€MEHTapHON Cephl) U
mopdoans (32,3 1, 370,75 mmods, 1,11 3kxB.). PacTBOp nepememnBaiy B TeUeHHE HOYH TPU
85°C, a 3areM KOHLEHTPUPOBAIM B Bakyyme. llonydeHHBII B pe3ysibTaTe pPacTBOP
SKCTPArHpPOBAIN C momombio 3x400 Ml 3THAleTaTa M OPraHUYECKHE CJIOU OOBEIUHSIIN.
Cwmech npombiBaiu ¢ nomoinbio 2x300 ma HxO, 1x200 mMa HachILIEHHOTO XJIOpUAa HaTPHs
(BoOH.), BBICYLIMBAJIN HaJ OE€3BOAHBIM CyJb()aToM HATPUS U KOHIIEHTPHPOBAJIH B BaKyyMe.
Jro obecneunBano 45 r (169,33 wmmonb, 51%) 3-[(4-xnopdennn)kapborni]-4,5-
numetuntuoden-2-amuna (1) B Buzme sxenroro Teepnoro semecrsa. 'H-SIMP (CDCls, 400
MI'n): 6 7,48-7,46 (d, /=8,4 I'y, 2H), 7,40-7,38 (d, J=8,4 'y, 2H), 2,14 (s, 3H), 1,56 (s, 3H).

(4-Xnopgpenni)(2-uzoruouuanaro-4,5-gumMmeTnaTHO(EH-3-UI1)MeTaHOH (34)

[000119]B kpyrinomoHHy0 K0J0y ¢ 3 ropibiinkamu 00bemMoM 250 Mt oMernai
xaopodopm/H,O = 1/2 (60 mu), CaCOs (7,5 1) u THodocren (36,5 mut). 3aTem crienoBaio
nobasnenne pactsopa 1 (10 r, 37,63 mmons, 1,00 5kB.) B xtopodopme (70 M) Mo KaruisiM ¢

nepememuBanueM npu 0°C. [onyueHHBIN B pe3ynbTaTe pacTBOp NEPEMELINBAIN B TE€UEHUE 3
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4. npu 0°C. 3aTeM peakuuro racuin nmocpeacrsom godasnenns 30 mi Boasl. CMmech
npombiBaiu ¢ momorbio 4x200 ma H>O, BeicyInBamyu Hax O€3BOJHBIM CYJIb(aToM HATPUs U
KOHLIEHTPUPOBAJIH B Bakyyme. I1o obecnieunsano 13 r (112%) coenunenue 34 B Bune
JKEJIITOr0 Macja, KOTOpOoe MPUMEHSUTH Ha CIIeAyroIneli cTaauu Oe3 JOMOJHUTEIbHON OUNCTKH.

1-Amuno-1-metnin-3-(3-(4-xa0poenszon)-4,5-numeruiTuoen-2-ui)ruomoueBuna (35)

[000120] B kpyrionoHHy0 KOOy ¢ 3 ropJbikaMi 00beMoM 250 MJT moMernanu
coenunenue 34 (13 r, makc. 37,63 mmonsb, 1,00 3kB.) u sTanoa (100 mi). 3aTem cienoBaio
nobasnenue metwiruapasuna (4,875 r, 105,81 mmonb, 1,00 3KB.) MO Karism ¢
nepememuBanueM npu 0°C. [lonyueHHBIN B pe3ysibTaTe pacTBOP NEPEMELINBAIN B TEUCHUE 3
4. mpu 0°C. Teepable BemecTBa cCOOMpaI OCPEACTBOM (PIITBTPALIMH U BBICYLITUBAJIN B IIEYH
TIpY MMOHMKEHHOM JIaBjieHnH. J10 obecnieunsano 4,6 r (35% B xoxe nByx craawmii, 13,0
MMOJIb) coeliHeHus 35 B Buse skenroro Teepaoro semecrsa. 'H-IMP (CDCls, 300 MI'n): §
7,56-7,54 (d, J/=8,8 I'y, 2H), 7,40-7,37 (d, J=6,9 'y, 2H), 3,76-3,69 (m, 3H), 2,26 (s, 3H),
1,67 (s, 3H).

5-(4-Xnoppenunin)-3,6,7-rpumerna-1H-Ttueno[2,3-e][1,2,4] Tpuazenun-2(3H)-Tuon (36)

[000121] B kpyrinomonHyro ko0j0y obvemom 100 M momeniam coenunenue 35 (4,6 r, 13,00
MMoJtb, 1,00 3kB.), nponan-1-o1 (50 mu) u TsOH (224 wmr, 1,30 mMons, 0,10 5kB.).
ITonyueHHBIH B pe3ysibTaTe pacTBOp nepeMernnsaiu B Teuenue 3 4. npu 100°C.
PeakLinOHHYIO0 CMeCh OXJIaXKJaIN 10 KOMHATHOH TeMIepaTypbl U TBEP/ble BEIECTBA
cobupanu nocpeacTsoM QuabTpanun. TBepaoe BelecTBO BICYLINBAIN B IIEYH IPU
MOHIMKEHHOM JaBjieHnn. D1o obecrneunBano 2,2 r (50%, 6,55 MmoJb) coenunenus 36 B Buze
KOPUYHEBOro TBepaoro semectsa. MS (ES, macca/zapso): 336 [M+H]". 'H-SIMP (CDCls,
400 MI'n): 6 10,96 (s, 1H), 7,56-7,54 (d, J=8,4 T'y, 2H), 7,44-7,42 (d, J/=8,8 'y, 2H), 3,34 (s,
3H), 2,23 (s, 3H), 1,49 (s, 3H).
5-(4-Xnoppenunin)-3,6,7-rpumerun-2-(meruaruo)-3H-tueno[2,3-e][1,2,4] Tpuazenun (37)

[000122] B kpyriononnyro kondy oobemom 100 Mt momernanu coenunenrne 36 (700
mr, 2,08 mmoub, 1,00 3kB.), mpoman-2-oH (30 M), kapboHat kanwust (2,88 r, 20,84 MMoIb,
10,00 3kB.) u HionmeraH (0,2 mi1). ITonmyueHHBII B pe3yJibTaTe pacTBOP MEePEMEIINBAIH B
tedeHue 3 4. mpu 50°C. 3aTeM peakuuo racuiii ocpecTBoM nodasneHust SO M1 BOZIBL
PactBop skcTparuposanu ¢ nomowpo 3x200 M1 AUXJIOpMETaHa U OPraHUYECKUE CIIOU
oobenuns. Cmech mpoMbiBanu ¢ momotbio 3 %200 mu H2O, 1x200 M xnopuaa HaTpust

(BomOH.), BBICYIIMBAJIM HaJ O€3BOIHBIM CYJIb(PATOM HATPUS U KOHLIEHTPUPOBAIIU B BaKyyMe.
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3o obecneunBasio 750 mr (konud., 2,14 MMOJIb) HEOUHIEHHOTO COeANHEeHUs 37 B BUIE
xenroro Bemectsa. 'H-SIMP (CDCls, 300 MI'): § 7,40-7,32 (m, 4H), 3,26 (s, 3H), 2,50 (s,
3H), 2,24 (s, 3H), 1,52 (s, 3H).
2,3,6,9-Terpamerni-4-(4-xnoppenni)-6H-tueno|3,2-f]-rpuason[4,3-a][1,3,4] Tpuazenun
(38)

[000123] B xpyrionoHHyto koiby oobemom 100 Mt iomernanu coenunerue 37 (700
mr, 2,00 mmob, 1,00 3kB.), H--BuOH (25 mn), n-TSA (34,4 mr, 0,10 5kB.) 1 anieToruapasua
(148 wr, 2,00 mmonb, 1,00 3kB.). [Tosy4eHHBIH B pe3yJIbTaTe pacTBOpP MEPEMEIINBAIIN B
tedenne Houn npu 100°C. 3aTeM peakluio raCuiIM NOCPEenCTBOM H00aBIeHHS 4 MJT BOABI.
PactBOp sKCcTparupoBaiu ¢ moMomsko 3200 M1 TUXJIOpMETaHa U O0beTHHEHHBIE
OpPTaHUYECKHE CIIOH BBICYLITUBAIN HaJ O€3BOAHBIM CyJIb(AaTOM HATPHs U KOHLIEHTPUPOBAJIH B
BakyyMe. OCTaTOK HAHOCHIIM Ha KOJIOHKY C CHJIMKAreJieM C 3THIIALeTaTOM/TIETPOJIEHHBIM
sdupom (1/1). Ito obecneunsano 105,6 mr (15%) coennnenus: 38 B BUe CBETIIO-KENTOTO
tBepaoro Bemectsa. MS (ES, macca/zapso): 358 [M+H]". 'H-SIMP (CDCls, 300 MI'y): &
7,45-7,42 (d, J=8,7 I'n, 2H), 7,37-7,34 (d, J=8,7 'y, 2H), 3,45 (s, 3H), 2,65 (s, 3H), 2,37 (s,
3H), 1,61 (s, 3H).
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(4-Xnopdpenni)(2-uzonounanaro-4,5-1umeruyTuoPpeH-3-u)meraHoH (34)

[000124] B kpyriononHyio koj0y oobemom 250 M momeraan pactBop coeauHenus 1
(101, 37,63 mmouns, 1,00 5kB.) B 90 M xnopodopma, CaCOs (7,5 r, 1,90 3kB.), Boas! (40 mi)
u xjopmerankapboruonn xmopuma (22 r, 191,33 wmmonb, 4,70 skB.). IlonydyeHHblli B
pe3yabraTe pacTBop nepemernnBain B TeueHue 2 4. mpu 0°C. CMech MPOMBIBAJIH ¢ TOMOIIBIO
4x100 My CONEBOro pacTBOPA, a 3aTeM KOHLEHTpupoBain. OCTaTOK HAHOCUJIN Ha KOJIOHKY C
CUJIMKarejieM ¢ stujiareratom/merposieiiueiM 3¢gupom (1:20). Dto obecnieunsano 8,2 r (71%)
(4-xnopdennn)(2-u3oTnounanHaTro-4,5-1uMeTHNTHO(GEH-3-T)METAHOHA B BUIE KOPHUIHEBOTO
Macha.

ITHa-2-[5-(4-xaopdenn)-6,7-numerni-2-cynbpannanaen-1H,2H,3H-Tueno|2,3-

e][1,2,4]tpuazenun-3-uajauerar (39)

[000125] B xpyrionoHHy0 K00y o0beMoM 250 M TOMeIIaii pacTBOP COSANHEHHUS

34, (4-xnopdenun)(2-n3otuornuanaro-4,5-qumerniaruoden-3-min)meratos, (6 r, 19,49
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mMoJib, 1,00 3kB.) B TpeT-Oytanosne (40 mit), ruapoxyiopuae STuiI-2-ruapasunmianerara (3 T,
19,41 mmonp, 1,00 5xB.). PacTtBop nepememmnBanu B rederue 1 4. mpu 90°C. PactBop
pasBoauu ¢ nomoinbio 100 Mt EA 1 nonydeHHyto B pe3yJibTaTe CMeCh IIPOMBIBAJIH C
nomo1pro 3x30 M coneBoro pactsopa. OCTaTOK HAHOCHIIM Ha KOJIOHKY C CUJIMKAreJieM C
sTHNaneraToM/merponeiinsiM 3dupom (1:5). to obecneunsano 5,2 r (65%) stun-2-[5-(4-
xjopdenun)-6,7-numerun-2-cynsbhanwnunes- | H,2H, 3H-tueno[2,3-¢][ 1,2,4|rpuasenun-3-
wilanerarta, 39, B BUe KeJNTOro TBEPAOro BelecTsa. ITHI-2-[S-(4-xnopdennn)-6,7-

aumMeTua-2-(meruacyabpannn)-3H-tueno[2,3-e][1,2,4] rpuazennn-3-unjauerar (40)

[000126] B xpyrionoHHyo koi0y oobemom 100 Mt omernanu coeauHeHue 39, sTun-2-
[5-(4-xnopdernn)-6,7-numernn-2-cyiabparannunes-1H,2H,3H-tueno[2,3-
e][1,2,4]rpuazenun-3-wn|anerar, (5,2 r, 12,75 mmons, 1,00 3kB.), CH3I (3,6 T, 25,36 MmoIb,
2,00 3kB.), kapOoHaT kamus (5,6 T, 40,52 mmods, 3,00 5kB.) u aueroH (50 mu). [lonyueHHbIH B
pe3yibTare pacTBOP MEPEMELINBANIN B TeUeHUe 6 4. IpU KOMHATHOW TemmnepaType. Pactsop
pasBoaunu ¢ nomousto 100 M EA u cMecs npomeiBanu ¢ nomousro 3x40 M1 cOneBoro
pacTBopa. OCTaTOK HAHOCHJIM Ha KOJIOHKY C CUJIFIKAaresieM C 3THJIALeTaTOM/TIeTPOJICHHBIM
sadupom (1:15). Dto obecneunnano 5,4 r (100%) stun-2-[ S-(4-xnopdennn)-6,7-numeTrn-2-
(meruncynbsdanmn)-3H-tueno|2,3-e][ 1,2,4]|tpuazenun-3-wn|auerara, 40, B BUIE KEITOTO
TBEPJIOTO BEIIECTBA.

Hpumep 2: 3Tuia-2-(4-(4-xaoppenni)-2,3.9-rpumernn-6 H-tueno|2,3-

e]l1.2.4]tpuasoal3.4-c][1.2.4]Tpuazennn-6-uia)anerar («coexunenue 41»)

[000127] B kpyriononHyro Kooy oobemom 100 MIT MOMEIIai pacTBOP COEIMHEHHUS
40, stun-2-[5-(4-xnopdenun)-6,7-qumetin-2-(Metuncyabd anmi )-3H-tueno[ 2,3-
e][1,2,4]rpuazenun-3-un|amnerara, (600 mr, 1,42 mmonb, 1,00 3kB.) B u3onponanose (15 m),
n-TSA (26 mr, 0,10 3kB.) u aneroruapasuze (200 mr, 2,70 mmoinb, 2,00 3kB.). [TonyueHHbIi B
pe3yJsibTaTe pacTBOp nepemMeruBany B Teuenue S 4. npu 90°C. CMech KOHIIEHTPUPOBAJIH U
OCTaTOK HAaHOCHWJIM Ha KOJIOHKY C CHJIMKAreJieM C STHJIALETaTOM/IeTpoIeHHbIM 3¢upom (3:2).
3o obecneunsano 0,21 r (34%) stun-2-[ 7-(4-xnoppenmn)-4,5,13-rpumernn-3-Tra-
1,8,9,11,12-nenraazarpurukio|8.3.0.0"[2,6]]tpuneka-2(6),4,7,10,12-nenrasn-9-un |anerara,
41, B Buze xenroro teepaoro Bemecrsa. LCMS (33, ESI): RT = 5,29 mun., macca/3apsin =
429,95 [M+H]". 'H-sIMP (300 MI'u, CDCl;3): § 7,33-7,40 (m, 4H), 4,60 (d, br, 2H), 4,24 (m,
2H), 2,63 (s, 3H), 2,36 (s, 3H), 1,60 (s, 3H), 1,02 (t, 3H).
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Hpumep 3: rmapoxJaopun 2-(4-(4-xaopdenn)-2,3,.9-rpumerna-6 H-tueno|2,3-

e]l1.2.4ltpuazoal3.4-cl[1.2.4] TpuazennH-6-HJ)VKCYCHOH KHCJI0ThI («coequHeHue 42»)

[000128] B kpyriononnyo kosndy oobeMom S0 Mt omernanu coearuHenue 41, 3Tui-2-
[7-(4-xnopdennn)-4,5,13-rpumernn-3-tua-1,8,9,11,12-
neHTaazaTpuuukiio[8.3.0.0"2,6]|tpunexa-2(6),4,7,10,12-nenrasu-9-mnlauerar, (3 r, 6,98
mMmoJtb, 1,00 3kB.), EtOH (20 M) u xnoposogopox (12 H.) (10 mu). ITony4yeHHblit B
pe3yJibTaTe pacTBOp MepeMelrBaiu B Teuenue S 4. npu S0°C, a 3aTeM KOHLIEHTPUPOBAJH B
Bakyyme. J1o obecneunBaio 2,6 r (85%) rugpoxnopuna 2-[ 7-(4-xnopdenmn)-4,5,13-
tpumeTi-3-tua-1,8,9,11,12-nenraasatpunukio[8.3.0.0"2,6][rpuneka-2(6),4,7,10,12-
MIEHTA3H-9-WJI|yKCYCHOM KHUCIOTHI, 42, B BUE JKeATOro TBepaoro Bemecrsa. LCMS (33,
ESI): RT = 1,87 mun., macca/3apsa = 401,85 [M+H]*. 'H-SIMP (300 MI', CDCl3): § 7,41-
7,48 (m, 4H), 4,50 (d, br, 2H), 2,65 (s, 3H), 2,41 (s, 3H), 1,49 (s, 3H).

Ipumep 4: mpem-6yTnia-2-(4-(4-xaopdenni)-2,3.9-tpumerni-6H-tuenol2.3-

e]l1.2.4]ltpuazoal3.4-cl|1.2.4] Tpuazenuu-6-uia)anerar («coenunenue 43»)

[000129] B xpyrionoHHyo konby oobemom 100 Mt moMelnan pacTBOp COSANHEHHUS
42, runpoxnopuna 2-[7-(4-xnopdenun)-4,5,13-rpumernn-3-rua-1,8,9,11,12-
neHTaazaTpuuukiio[8.3.0.0"2,6]|tpuneka-2(6),4,7,10,12-neHTasH-9-m1|yKCYCHOM KUCIOTBI
(2,2 1, 5,02 mmonb, 1,00 5kB.) B Tper-OyTanone (50 mui), N,N-mume TMINIUpuANH-4-aMUHE
(600 mr, 4,91 mmonb, 1,00 3kB.) u au-Tper-OyTrndukapoonate (2,3 r, 10,54 mmons, 2,00
5kB.). [TonyueHHsbIil B pe3ynbraTe pacTBop nepemMernnain B TeueHue 10 4. mpu 50°C. Cmech
OXJIAXKTAJM U OCTATOK HAHOCHJIM HA KOJIOHKY C CHJIMKAreJieM ¢ 3THIIALeTaATOM/TIETPOJICHHBIM
a¢upom (1:1). HeounineHHbII MPOAYKT OUUIIaM mocpeacTsoM npenaparusHoit HPLC ¢
ABYMSI CJIEAVIOLIMMU YCIOBUSAMU: KoJioHKa, Xbridge Shield RP 18, 5 mxm, 19*150 mm;
nonBrkHas ¢asza, sona ¢ 50 mmons NH4HCO3 u CH3CN (10,0% CH3CN no 28,0% B
TedueHue 2 MuH., 10 46,0% B Teuenne 10 muH., 1o 100,0% B Teyenue 1 muH., 10 10,0% B
tedeHue 1 muH.); nerekrop, Y@ 254 um. Ito odbecneunsano 0,8 r (35%) Tper-Oytun-2-[7-(4-
xjopdenun)-4,5,13-tpumerni-3-tua-1,8,9,11,12-nenraazarpuimkio] 8.3.0.0"[2,6]]rpuneka-
2(6),4,7,
ESI): RT = 7,60 mun., macca/3apsia = 458,0 [M+H]". 'H-IMP (300 MI'u, CDCls): & 7,31-
7,40 (m, 4H), 4,50 (d, br, 2H), 2,64 (s, 3H), 2,35 (s, 3H), 1,60 (s, 3H), 1,49 (s, SH).

10,12-nenrasu-9-mijauerara, 43, B Buze skeiaroro Teepaoro semecrsa. LCMS (33,

Ipumep 5: uuruOupoBanue GpomoaomMena 4

[000130] Anammsbl AlphaScreen ocyiecTsisiii B COOTBeTCTBUU ¢ onucanueM Philpott
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et al Mol Biosyst. 2011;7:2899-2908 ITony4anu 12-ToueyHOe cepUilHOE pa3BeneHNE
aurannos 1:2 ¢ nojgyyeHneM KOHEYHOro Auana3oHa KOHUEHTpauui aid ananusa 0-250 MxM.
B anammzax npumensimn nentun Y SGRGK(Ac)GGK(Ac)GLGK(Ac)GGAK(Ac)RHRK
(6uotnn). BydepHbie ycnoBust, npUMeHsieMble BO BCEX SKCIIEPUMEHTAX, MPEACTaBIISIIN COOOH
25 mM HEPES, pH 7,4, 100 MM NaCl, 0,1% BSA, ¢ no6asnenunem 0,05% CHAPS. B

Ka4yeCTBe dTAJIOHHOTO coearHenust npumensu (+)JQ-1.

Tabauua 1. DpPekTHBHOCTH THEHOTPHAZO0JTPHAZENNHOB B KAaUecTBe HHIHONTOpA
BRD4,

BbIpaxeHHas B Buae 1C-50 (1M)

Coeaunenue IC-50 (u1M)
38 150

41 11

42 290

43 100
(+)JQ1 280

[000131] larubie B Tabunuie 1 AeMOHCTPUPYIOT MOJOOHYIO MJTH YJIyYIIEHHYIO
s¢dexTuBHOCTS MHTHOUpOBaHus BRD4 TueHoTprasonTpuazenuHaMu, pacKpbITbIMH B
JaHHOM JIOKYMEHTE, 10 CPAaBHEHHUIO C 3TaJOHHBIM coenuHeHneM (+) JQ-1.

IIpumep 6: unrn6uposanue npoaudepanuy JeiKo3a U KJIeTOYHBIX JHHHH

MHOKE€CTBEHHOH MHEJIOMbI

[000132] «Coenunenue 38» (mpumep 1) passoauiu B 100% DMSO ¢ obpazoBaruem
1000-kpaTHO KOHLIEHTPUPOBAHHOIO UCXOAHOrO pacTBopa ¢ koHueHnTpauueit 300 MmxM.
IMonynorapupmudeckoe paszdasienne ocyuiectisuia B 100% DMSO. Knetku
kynpTuBHpoBa B DMEM, copepskamem 10% FCS n nennunmms/ctpentoMuuH. [t
AQHAJIM30B KJIETKU BeIcenBau B 150 Mk cpenbl Ha 96-TyHOUYHBIN MIAHIIET AJI KYJIbTYPbI
KJIETOK M MHKyOupoBamu npu 37°C B TeueHHe HOUYH nepen J00aBICHUEM COEIUHEHHSI.
«Coennnenue 38» mosyyaian B BUAE MPEIBAPUTENBLHOTO pa30aBiIeHns B cpesie, KoTopas Oblia
16-kpaTHO KOHLEHTPUPOBAaHA N0 KOHEYHOU KOHLIEHTpauuu aHanu3a. Ha cinepyromumii 1eHb

MOCJIC BBICCHMBAHUA KJICTOK K KJICTKaAM I[O6aBJ'I$IJ'II/I 10 Mk NpeaABapUTEIIbHO Pa3BEACHHOTO
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coenuHenws (pa3senenue 1:16). O6padorka kinerok ¢ nomorbso 0,1% DMSO u
craypocnopuna (1,0E-05 M) BeicTynana B kauecTBe BbICOKOro KOHTpoJst (100%

JKU3HECTIOCOOHOCTD) M HU3KOTO KOHTPOJIs (0% KU3HECTTOCOOHOCTb) COOTBETCTBEHHO.

[000133] UsmepeHue BO3IEHCTBHS KCOSNUHEHHSI 38 Ha JKU3HECTIOCOOHOCTD KJIETOK
OCYIIECTBIISUTH CIEAYIOLINM 00pa3oM: BO BHYTPEHHHE JIYHKH 90-TyHOYHBIX MUIAHIIETOB
BbicenBasu 2500 kneTok/nyHky B 150 Mk mosHOM cpenbl. Ha cnenyromuii 1eHs noce
BBICEUBAHMS KJIETOK B Cpeay 100ABIsUIN TECTOBOE COSNUHEHHE JJISl TOCTHKEHUST KOHEYHON
KOHLIEHTpALuK U HHKyOnpoBanu B TeueHue 72 4. nmpu 37°C mpu 5% CO2 B Bo3ayXe B
3aBHCHUMOCTH OT Cpeibl. 3aTeM no0aBysIi 15 MKJT alaMapoBOTO CHHETO peareHTa u
dbroopecueHuo mpu S90 HM u3MepsuH uepes 3-5 4. uakydaumu mpu 37°C, 5% CO2 ¢

UCTIOJIb30BaHUEM (PIIFOOPUMETPA.

[000134] UcxonHble nanHble ObUTH IPe00pa30BaHbl B MPOIEHT KU3HECTIOCOOHOCTH
KJIETOK OTHOCUTENbHO BbICOKOTO KOHTPOJIs (0,1% DMSO) u Huskoro kontposs (1E-05M
CTaypoCIOpUHa), KoTopble ObuTH ycTaHoBIeHbI HA 100% 1 0%, coorBercTBeHHO. Pacuer IC50
NPOBOAMIIN C UCTIOJIB30BaHUEM NporpammHoro obecrnedenus: GraphPad Prism ¢ monensio
noadopa CUrMOUAAIBHOTO OTBETA C IEPEMEHHBIM HAKJIOHOM, ¢ ucnonp3oBanneM 0% pocra
KJIETKU B Ka4€CTBE HIDKHETrO OrpaHu4eHust win 0e3 orpaHndeHus (kak ykazano) u 100%

POCTa KIIETOK B KAYC€CTBE BEPXHEI'O OrpaHUYICHUS.

[000135] «Coennnenue 38» CpaBHUBAIM C 3TaJOHHBIM coenuHeHreM (+)JQ1.
Pe3ynbTatel, MpeCTaBICHHbIC B TA0IMLE 2, TEMOHCTPUPYIOT Y€TKOE MHTHOMpPOBaHHE POCTa
KJIETOK «coeqrHeHreM 38» B IBYX Pas3IMYHBIX KJIETOYHBIX JIMHUSX OCTPOU MHUEJIOMBI U TPEX
Pa3IUYHBIX KJIETOYHBIX JIMHHUSX MHOKECTBEHHON MUEIOMBI, HECMOTPsI Ha HECKOJIBKO OoJiee
HU3KUH 3} (PekT, ueM y 3TaJOHHOTO COSAMHEHHSI.

Tabanua 2. UHrudupoBaHue pocra KjeTok «coeanHeHuem 38» u (+)JQ1.

(3nauenwus eipaxarot IC50 B HM)

Knerounas 38 (+)JQ1
Tun paxa JIMHUS
AML HL-60 810 260
AML KGI1 810 350
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Muoxectsennas | KMS-12-
MHeJIOMa BM 270 120
MHuoskecTBeHHAs 360 120
MHEJIOMa LP-1
MHuoskecTBeHHAs 260 95
MHEJIOMa OPM-2

Ilpumep 7: npoTHBOBOCHAINTENAbHbIE d(PDeKThI

[000136] K wenpHO# YenoBedeckol KpoBH (AHTHKOATYTUPOBAHHON TeraprHHOM)
nobasystmn uarnouTopsl BET (13 pactBopos 10 MM DMSO) B xone nunkyOauuu B TeueHue 24
4. ipu 37°C B npucytcTeuun 10 Hr/min nmunononucaxapuaa (LPS). Koneunas koHLEHTpaLst
DMSO 6ba menee 0,01%. BeipaboTka uutokuaoB TobK0 ¢ 0,01% DMSO B oTcyTcTBHE

LPS Obu1a HIDKE yPOBHS OOHAPYKEHUS.

[000137] BripaboTka BOCHIAUTENbHBIX LIUTOKMHOB HHTepeiikiHa 1 Oera (IL-1beta),
untepneiikuHa 6 (IL6) u TNF-anbha uarnbuposanack «coenunerneM 41» (mpumep 2) ¢ IC50
ot 6 1o 60 HM cootsercTBeHHO. IIpuMeuaTensHo, 4TO npu KOoHLeHTpauuu 600 HM
uHrubuposanue «coenuHeHneMm 41» npesbimano 80%, Torna kak UHIHOMPOBaHUE
coenunenueM (+)-JQ1 cocrassino Tonbko 30%, kak mokasaHo Ha ¢urype 1.

IIpumep 8: noavuenune xemoxuaa CCl2 nocpeacTBoM KVJILTHBHPOBAHHBIX

YEJIOBCUECCKHUX ACTPOLIMTOB

[000138] Conepskanrie CCL2 mRNA KOHTPOJIBHBIX aCTPOL[MTOB, aCTPOLIMTOB,
uHKyOupoBanbIx ¢ 10 Mxr/mi ¢pakTopa Hekposa omyxonu anbda (TNF-ansda) u 10 mxr/min
untepdepona anbda (IFN-anbda) (T/I), actpouuTos, 06padoTaHHBIX ¢ MOMOIILI0 250 HM
«coenuHeHns 38» (Ha3piBaeMoro «C4» Ha urype 2) u acTpOLUTOB, KOTOPbIE
npeaBapuTenbHO oOpabatbiBau «coenuaenneM 38» (C4) B Teuenue 1 yaca nepen
crumysiupoBanueM ¢ nomouibio T/1 Iepuon unkyGanmu 24 4. [lonpoOHOCTH KYIBTYpBI
actpouuntos u noacyer CCL2 mRNA npencrasien B Mizee et al. Acta Neuropathol (2014)
128:691-703. Ha ¢ur. 2 nmokazaHo, uto skcnpeccusi CCL2 3HaUUTENbHO CTUMYJINPOBaHA
nobasnennem TNFa/untephepona. CoBmecTHOe nodasienue 250 HM «coequHeHHs 38»
cHrkano BeipaboTky CCL2 Ha 80% Kkak B OTCYTCTBHUE, Tak U B mpucyTcTBun TNF-

anba/maTepdepoHa, Kak MokazaHo Ha gurype 2.
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IIpumep 9: nporuBoduopo3HbIe YdhdeKThI

[000139] Crnioco6r! kyapTuBUpOBanust kietok LX2 u nusmepenus conepxkanns mRNA
koytareHa 1Al u anba-aktuna 1 npencrasnens! B Ding et al, Proc Natl Acad Sci USA 2015,
112: 15713-15718

[000140] Kak nokazano Ha ¢urype 3, uakyOarmst kieTok LX2 (JuHMs 3B€314aThIX
KJIETOK mneueHn) ¢ momoinbio TGF-0eta 3HaUMTENBHO CTUMYJIHPYET BBIPAOOTKY KOJUIareHa
1A1 u anba-axtuna 1 u anbda-akruHa 2. B nanHOM ciiydae BbipaboTKa koyutaresa 1Al u
anb(a-akTrHa | CHUXKANACh B PABHOU CTerneHu ¢ ucnojirzoBanueM 500 HM «coenunenus 41»
u (+)JQ1, Torna kak «coenunenue 42» u «coenuHeHue 43» MPOAEMOHCTPUPOBATH MEHBIIIEE

UHTUOUPOBAHUE.

[000141]Cnenyet noOHMMATh, YTO MPUMEPHI M BAPUAHTHI OCYLIECTBIICHHSI, OTUCAHHbBIC B
TaHHOM JOKYMEHTE, PUBENEHBI JINIIb C WILTFOCTPATHBHON LIENBIO, U TPEANONATraeTCs, 4TOo
CHEeLUAINCTAaMH B JAHHOHW 00JIaCTH MOTYT OBITh CIeNaHbl Pa3HOOOPa3HbIe MOIU(PUKALIUHI U
U3MEHEHHS C UX YYETOM, KOTOPbIE JOJIKHBI ObITh OXBa4€Hbl 00bEMOM MpUIaraeMoi

(dbopMy bl H300pETEeHUSI.

[000142] Bce nokymeHTBI, B TOM uuciie 0e3 OrpaHu4eHus: myOJIMKaIiH, TATeHTHI,
3asIBKM Ha MATEHT, KHUTH, PyKOBOJICTBA, CTAThU, TOKYMEHTBI, pedepaTsl U JOKJIabl, a TAKKE
ApYTHe MaTepHalibl, YIIOMSIHYThI€ B TAHHOM JOKYMEHTE, HEMOCPEACTBEHHO BKIIFOUEHBI B

HACTOSILIMHI TOKYMEHT OCPEACTBOM CCBIJIKU BO BCEH CBOEH MOJHOTE.
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DPOPMVYJIA U30EPETEHUA

1. Coenunenmue, xapakrepusyroluieecs cienyrouieit popmyinoii (I),

5 N ’R4
RE_N-N
R N >= '\:\\l
o
\ d ﬁ:
2 R
R (D,

WK ero (papMaleBTUYECKU TPUEMIIEMAst COJlb,
e
kaxpii 13 R 1 R? He3aBucHMO BRIOpaH U3 TPYIIILL, COCTOAIIEH U3 BOIOPO/A,
ranorena u (C1-Ce)ankuna;
R® Bribpan u3 rpymmsl, coctosimeii u3 (C1-Co)ankuna, ~OH u ranoreHa;
*\H/Y\ R7

R* BuiOpan u3 rpymnmbl, cocrosimeit u3 (C1-Co)ankuna u n ;
R’ BLIOpaH U3 IPYMIBI, COCTOSMIEH U3 apuJa, reTepoapuia, OeH301HOKCONaHa
1 OEH30/IMOKCaHA, TIe YKa3aHHbIE apuJl, reTepoapui, OEH30IMOKCOJIAH HITH
OeH30IMOKCaH HeoOs13aTeIbHO 3aMeleHbl rajoreHoM win (Ci-
C4)aJKOKCUTPYMIION;

kaxbiii R7 HezaBucumo npecrasiser coboit Bonopon umu (C1-Ce)anku,
-Y-Z- BBiOpan u3 rpynmsl, cocrosmeii uz —C(0)-0-, -O-C(0)- u -C(0)-N(R")-
(U

KKl N HE3aBUCUMO paBHsieTcs: 0 UM HATypalbHOMY LIEJIOMY 4uciy < 4.

2. Coenunenue 1o n. 1 unu ero dapmanesTuyeckas conb, rae R npencrasnser coboit

(C1-Ce)anxun, B yactHocTH (C1-Ca)ankm.

3. Coenunenue no n. 1 unu ero ¢papmaiesTudeckas coib, rae R* npencrapser coboit

%* Y\ ,R7
n Z

4. Coenunenue o 1. 1 wiu . 3 nim ero papmaneBTHYeCKast CoJib, i€ N paBHAETCS 1

Uy 2.
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5. Coemunenue mo n. 1 unm ero hapmanesTrdeckas conb, rae R npencrasiser coboi

O
* ,R7
(C1-Cy)ankun unu \)]\O .

6. Coenmunenue 1o 1. 1 umm ero gapmariesTudeckas coib, rae R* npencrasnser coboit

*\)J\O’ R7

7. CoenuHeHHe 1O JI0OOMY U3 TPEABIAYIINX MYHKTOB HIIH €ro (apMarieBTHIeCKast

conb, Te R’ npencrasmser coboii (C1-Co)ankun, B vactHocTH (C1-Ca)anku.

8. CoemuHenwe 1o JOOOMY U3 MPEAbIAYIIHX MYHKTOB WIH €ro (hapMaleBTHYECKasT

cob, rie R’ BbIOpaH U3 rpymmbl

/O o
W\©\ O@\ o

9. CoenuHenue mo moboMy u3 nin. 1-7 ujiu ero gpapmarnieBTHdeckas conb, rae R’

* (v
, rie W npencrasisieT coOOl rajioreH.

npeacTasisieT coOo GeHm, 3aMeIeHHbIN TaJOreHOM, B YACTHOCTH (DEeHUII,

3aMeELIEeHHBIN XJIOPOM.

10. Coenunenue o 1. 1, koTopoe npeacrasisieT codoit coenunenue Ghopmyisl (I1a):

W.
R4
N~N’
/4
RIL_AA >='\,l\\l
2
M0
R R (Ia),

rne W npencrasisier coO0H rajioreH, B 4aCTHOCTH W TIpeICTaBIsieT COOO0H XJIop,

WK ero (hapMaLeBTHUECKN PUeMIIEMast COJIb.
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11. Coenunenue no 060My U3 MPEABIAYIINX TYHKTOB UJIH €ro (hapMarieBTHIecKast
cob, rae kaxaplii u3 R' u R? Hezaucumo Boibpan u3 (C1-Ce)askua, B 4aCTHOCTH,

(C1-Cs)ankuna, HanpuMep, METHJIA.

12. Coenuuenne no JroO0My U3 MPEAbIAYLINX MyHKTOB WK ero (hapMaleBTHYeCKas
conb, Te R? npencrasaser coboii (C1-Co)ankun, B gacTHocTH, (C1-C3)ankun,

HampuMep, MEeTUIL.

13. Coenunenue no mobomy u3 mm. 10-12, rne R* npencrasnser coboii (C1-Ca)ankumn

14. Coenunenue 1o mobomy u3 mm. 10-12 umu ero papmaiiesTuueckas conb, rae R

0]
*\)J\ - R7
TIPENCTABNSeT COOOM O

15. Coenunenue 1o 1. 1, rae coeanHeHUe BBIOPAHO U3 TPYIIIBI, COCTOSIIIEH U3

Cl

\\O Cl OH
cl , OT Oj/
N"’"N /N\N /N\r}\

i T A

COeqUHEHUN.

16. Coenunenue no 1. 1, rae coeTMHEHNE NPECTaBISIET COOOH
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Cl

\\O
0]
/N\NT
N N)k'?'

S

\

>;N
, Wi ero (papMarieBTH4ecKasi CoJb.

17. ®apmaneBTUdeCcKasi KOMIO3ULUs, COAEpIKaLlas CoeqUHeHne no nim. 1-16 umu ero
(dapManeBTHIECKH MPHEMIIEMYIO COJIb U IOTIOJHHUTENIbHO CONeprKaliasi OAMH WK
HECKOJIBKO (papMaLeBTHUECKH MPUEMIIEMBIX HOCHTENIEH HITH BCTIOMOTaTeJIbHBIX

BCIICCTB.

18. Coenunenue no nn. 1-16 wnu ero gpapMareBTHIECKH pUeMIeMast COJb JJIs
NIPUMEHEHUS TIPH JICUSHUU WK TIPEeIYNPEKISHUN BOCIATUTEbHOTO 3a00JIeBaHMS,

¢ubpo3HOTO 3200JEBaHMS HITU HEOIIACTUYECKOTO 3a00IeBAaHHSI.

19. Coenunenue no nm. 1-16 wiu ero gpapmareBTUIECKH pueMsieMast CoJb st

MIPUMEHEHUS NIPH JICUEHUU UJIU NIPENYIPEKACHUN paKa, HalIpuMep, paka KpOBHU.
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DPOPMVYJIA U30EPETEHUA

1. Coenunenmue, xapakrepusyroluieecs cienyrouieit popmyinoii (I),

5 N ’R4
RE_N-N
R N >= '\:\\l
o
\ d ﬁ:
2 R
R (D,

W ero (papMaLeBTUUEeCKH IpHeMIeMasi Collb,

rac
kaxpii 13 R 1 R? He3aBucHMO BRIOpaH U3 TPYIIILL, COCTOAIIEH U3 BOIOPO/A,
ranorena u (C1-Ce)ankuna;

R® Bribpan u3 rpymmsl, coctosimeii u3 (C1-Co)ankuna, ~OH u ranoreHa;

O
*\)j\ R7
R* Bpibpan u3 rpymnmbl, coctosimei u3 (C1-Ca)ankuna unu o

R’ BbIOpaH U3 rpyMIbl, COCTOALIEH U3 apuila, TeTepoapmia, OEH30IHOKCOIaHa
1 OEH30/IMOKCaHa, TIe YKa3aHHbIE apuJl, reTepoapui, OEH30IMOKCOJIaH HITH
OeH30IMOKCaH HeoOs13aTeIbHO 3aMelleHbl rajoreHoM win (Ci-
C4)aJKOKCUTPYIIION;

R’ npencrasnser coboii (C1-Ce)ankui.

2. Coenunenue 1o n. 1 unu ero dapmanesTuyeckas conb, rae R npencrasnser coboit

(C1-Cy)ankun.
3. Coenunenue no n. 1 unu ero ¢apmaiesTudeckas coib, rae R* npencrasiser coboit

*\)J\o/ R7

4. CoenuHeHHe 110 JFOOOMY U3 NPEABIAYINNX MYHKTOB MK €ro (hapMarlieBTHYECKast

conb, Tae R’ npencrasnser coboii (C1-Ca)amxui.

5. Coenunenue no moO0OMy U3 MPEAbITYLINX MYHKTOB UIIH €ro (papMarieBTHIecKast

coib, rie R’ BbIOpaH U3 rpymmnbl
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, u * roe W npencrapnsier coboii rajoreH.
Coenuuenue 1o moboMy u3 M. 1-4 um ero papmanesTUdeckas coib, rae R’
npenacTasisier co0oit e, 3aMeIeHHbII rajJoreHOM, B YaCTHOCTU (hEHWIT,

3aMELIEeHHBIN XJIOPOM.

Coenunenue 1o 1. 1, KOoTOpoe npeacTasisietT codoit coennaenue hopmysl (I1a):

W.
R4
N~N’
4
R >='\,l\\l
2
e
R R (1),

rne W npencrasiisier coO0H rajiores, B 4aCTHOCTH W TIpeICcTaBiisieT OO0 XJop,

WK UX (apMalieBTUYECKH NTPHEMIIEMasi COJIb.

Coenunenue o mo00My U3 MPEAbITYIIUX TYHKTOB WK €ro (papMarieBTHIecKas
conb, re kaxapii u3 R u R? nesasucumo eibpan us (C1-Ce)ankuna, B 4aCTHOCTH,

(C1-Cs)ankuna, HanpuMep, METHJIA.

CoenuHenue 1o JI0OOMy U3 MPEIbIAYIINX MYHKTOB WK €ro (papmaneBTuieckas
conb, Tie R? npencrasaser coboii (C1-Co)ankun, B yactHocTH, (C1-Cs)ankun,

HanpuMep, MEeTUIL.

Coenunenue 1o mo6oMy u3 mm. 7-9 unmm ero hapmanesTHyeckas conb, rue R*

0]
*\)k .~ R7
TpeacTaBiseT coboil O

Coenunenuve no . 1 wim 1. 7 vk ero papMaLeBTHYECKas COJb, TAe

O
.= . R7
R* npencrasnser coboit \)J\O ;

R’ npencrasnser coboi 3TH;
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kaxpii u3 R, R? u R? npencrasnsier co6oit MeTui.

12. CoenuHenue 1o 1. 1, rae coeauHeHne BBIOPAHO U3 PYIIIbI, COCTOSIIEH 13

X

0]

\\
Cl ¢ Oj/o Cl OT
/
N~N NN N~N
7 ’
\Q&%/NF’L | \ N)§[\|1 N N>§’\‘l
\ 4 g =N \ =N
S 7/ , >/ u S 7/ 1503051

(bapMaleBTUYECKON COH JFOOOTO U3 MPUBEACHHBIX BBIIIE COSTUHEHUI.

13. Coemunenue mo 1. 1, rae coenuHeHUe MPEACTABIISIET COOOM

Cl

\\

0 O
/N\NT
NIV

S

\

>§N
, W1 ero (papMarieBTu4ecKasi Cob.

14. ®apmaneBTHYECKAs] KOMITO3ULIMS, COAEpIKaIas COeAUHEeHNE 110 JIroOomy u3 . 1-13
WK ero (apMaLeBTHUECKU MPUEMIIEMYIO COJIb M JOTIOJHUTEIBHO COepIKaIlast OUH
NN HECKOJIBKO (bapMaLIeBTI/ILIeCKI/I MPUEMIIEMbBIX HOCHUTEJIEH MJIHU BCIIOMOIraTEIbHBIX

BCIICCTB.

15. Coemunenue o yodomy u3 . 1-13 wim ero gpapmaneBTUYECKu pueMiiemMast Cob
IUTSE IPUMEHEHHS TIPU JICYSHUU VT MPEAYTNPEKASCHUH BOCTIATUTEILHOTO
3aboneBanus, GUOPO3HOTo 3a00IeBaHUS WM HEOIJIACTHUYECKOTO 3a00JIeBaHus,
HeoO0s3aTeNTbHO 1Tl MPUMEHEHUS TIPH JICYSHUH WK MPEAYIPEKACHUH PaKa, TAKOTO

KaK paK KpOBH.
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