201992679 Al

(19) EBpa3unckoe 2) 201992679 (3 Al
naTeHTHOeE
Be4OMCTBO
(12) OIIMCAHME M30BPETEHUS K EBPASUIICKOM 3ASIBKE
(43) Dara nyGnukaumn sasisku (51) Int. Cl. CO7D 403/12 (2006.01)
2020.05.06 AG61P 35/00 (2006.01)
A6IK 31/675 (2006.01)
(22) Aara nonauu sasBku
2018.05.17
(54) N-3AMEIIEHHBIE HHIOJbHBIE TIPOU3BO/HBIE
(31) PCT/EP2017/062008 (72) Waobperatens:
(32) 2017.05.18 ®pern Xaiinu, JIuoree U3adenna,
(33) EP Motne KroabeH, Puxapa-Buiabamraiin
(86) PCT/EP2018/062865 CuwibBusi, Cuddepiien Toeppu (CH)
(87) WO 2018/210995 2018.11.22 )
(74) nNpeacrasutens:
(71)  saseurens: Beceannkas U.A., Becemnukuii M.B
NI0OPCHUA PAPMACBIOTHUKII3 JIT/ o T
CH KysenkoBa H.B., Kakcuc P.A., Beioycos
(CH) 10.B., KyankoB A.B., Ky3ueunosa E.B.,
CoxouioB P.A., Ky3nenosa T.B. (RU)
(57) M3o00perenue oTHOCHTCS K POM3BOAHBIM (opmyist (1)

COOH

R2 H
N

Dopmyna (I),

rae R' 1 R? npuHUMAIOT 3HAaYeHNs, KaK YKa3aHO B OMHCAHHH, K HX MOTYYEHHIO, K X (hapMaIleBTHUECKH
MPUEMJIEMBIM COJISIM U K X IIPUMEHEHHUIO B KA4€CTBE JIEKaPCTBEHHBIX MPENapaToB, K (hapMaleBTHIECKUM
KOMIIO3HIIMSM, COACPIKAIIIM OJHO HIIH HECKOJBbKO coenuHeHni ¢opmynsl (1), u, B ocobeHHOCTH, K UX
MPUMEHEHHUIO B KaUueCTBE MOIYIISITOPOB PELENTOPOB MpocTarananna-2 EP2.

IV 6L976610C



10

15

20

25

30

135074

N-3AMEINEHHBIE MH/IOJIbHBIE ITPOM3BOHBIE

Hacrosmee wn3oOpereHHe OTHOCUTCA K HOBBIM N-3aMEINEHHbIM HWHAOJbHBIM
npou3BoaHbIM Gopmynsl (I) ¥ UX NPUMEHEHUIO B Ka4yeCcTBE JIEKapPCTBEHHBIX
npenaparoB. HM3o0OpereHue Takxke KacaeTcs POACTBEHHBIX AacCHEKTOB, BKJOYAs
CrocoObl TMOJy4YeHUsT COeNMHEHHH, (apManeBTHYECKHE KOMIIO3HMIIUMHU, COJAepIKaIlue
OJHO WJIM HECKOJbKO coenwHeHuil ¢opmynbsl (I), m MX npuMeHEHHE B KayecTBe
monyisitopoB PGE2 peuentopoB EP2 (HaswiBaembix Takxke PTGER2, HazpiBaeMbIx
takxxe PGE2 peuentoper EP2 noaruna). Coenunennst popmynsl (I), B ocobenHocrw,
MOTYT MPUMEHSTHCS B BUIE OTAEIbHBIX CPEACTB MJIU, B OCOOEHHOCTH, B KOMOWHAIIUH
C OJAHMM HJIM HECKOJbKHMHM TepalneBTUYECKMMU CpeACTBaMM, TaKUMHU Kak, B
ocobennoctu, moayiusitop PGE2 peuentopor EP4 (HaspiBaembix Takke PTGERA4,
HazpiBaeMblx Takke EP4R, HaspiBaembix Takke PGE2 peunentopsr EP4 mongtuma);
u/unM  XUMHOTepanuedl W/uim paguoTepanmueid W/UiIM  HMMYyHOTepamueidl i
npeaoTBpaIeHUuss/IPOHIAKTHKH UJIN JI€YEHHs 3JI0KAaYEeCTBEHHBIX HOBOOOpPA30BaHMIA;
B YaCTHOCTH, NMPEIOTBPAILIEHUs/TIPOPUIAKTUKN UIIH J€YEHUS] MEJIAaHOMBI, paKa JIETKUX;
paka MOYEBOro Iy3bIps; KapLHUHOM IIO4YEK, 3JI0KauYeCTBEHHBIX HOBOOOpa3OBaHMUII
JKEJNyJOYHO-KMUIEYHOTO TPAaKTa, paka 3HAOMETPHUs, paka SIUYHUKOB, paka ULIEHKHU
MaTKH, U HEHPOOIaCTOMBI.

IMpocrarnanaun E2 (PGE2) siBnsieTcsi OMOAKTHUBHBIM JIMIUAOM, KOTOPBIH MOXKET
BBI3BIBATh LIUPOKHUI CHEKTP OMOJOTMYECKUX NEeHCTBUH, CBSI3aHHBIX C BOCMAJCHUEM U
3JI0Ka4ueCTBEHHbIM HOBOOOpaszoBaHueM. PGE2 oTHOcHTCS K TPOCTAHOUIHOMY
cemeiictBy nununos. L{uknookcurenasa (COX) sBnseTcss CKOPOCTb-JTUMUTHPYIOLTUM
dbepmMeHTOM B CHHTe3€¢ psjna OWOJOTHYECKUX  MEIUAaTOPOB,  HA3BIBAEMBIX
npocTaHouaamu, cocrosimero wu3 npocrarnanauaos PGD2, PGE2, PGF2q,
npocranukanHa PGI2 u tpombokcana TXA2. IlpocTtanounbl GyHKIIUOHUPYIOT Yepes
aKTUBAIIMIO CEeMH TpaHCMeMOpaHHBbIX cBsi3aHHBIX ¢ G-Oenkom peuentopoB (GPCR), B
yactHoct, EP1, EP2, EP3 u EP4 sapnsarorcs peuentopamu ans PGE2. AktuBauus kax
EP2, tak u EP4 nocpeactsoM PGE2 BbI3bIBa€T CTUMYJSALUIO aJ€HUIATLUKIA3BI, UYTO
NPUBOAUT K MOBBIIIEHUIO YPOBHEH LUTOMIazMaTudeckoro CAMP ¢ mHuIuupoBaHUuEM

MHOTOUYHCJIEHHBIX HUCXOISIIUX COOBITUA Yepe3 ero MPOTOTHUNHYK 3(¢eKTOpHYIO
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nporennknHazy A. Kpome toro, PGE2 Takxe cnocobGeH K mepegade CHIHAJIOB
nocpenctsoM PI3K/AKT u Ras-MAPK/ERK curnanuzanum.

310KauecTBEHHbIE HOBOOOpa3oBaHUs (QUIYPUPYIOT CPEAU OCHOBHBIX NPUYUH
cMeptu BO BceM Mupe. Onyxoiam COCTOAT HE TOJBKO U3 aHOMAJbHO
npoanpepupyomuX 3JI0KAYeCTBEHHBIX KJETOK, HO Takke U (YHKLIUOHAJIbHO
NOANEPKUBAKOIIEr0 MUKPOOKPYXKEHHUsI. DTO MHUKPOOKPYKEHHUE OINYyXOJU COCTOUT U3
CIOKHOTO Habopa KJIETOK, KOMIOHEHTOB BHEKJIETOYHOrO MAaTPHUKCAa W CHUTHAJbHBIX
MOJIEKYJI, U CO3JAeTCsl U3MEHEHHOW CBS3bI0 MEXKJAY CTPOMAJbHBIMH M ONMYXOJEBBIMH
kinerkamu. Ilo Mepe yBeiaudeHuss pasMepoB  ONyXOJieH, OHHU  BBI3BIBAKOT
NpOAYLHpPOBaHNE Pa3HOOOpa3HBIX (PAKTOPOB, KOTOPBIE MOTYT IMOMOYb POCTY OMYXOJH,
TaKUX KaK AHTHOTeHHbIE (PAKTOPbl (CMOCOOCTBYIOIHE BPACTAHUIO KPOBEHOCHBIX
COCY/IOB), UJIU KOTOPBIE MOTYT OMOYb U30€KaTh aTAKM MMMYHHOTO OTBETA XO35IMHA.
PGE2 sBnsieTcst TakuM HMMYHOMOAYJSITOPHBIM (aKTOPOM, TPOAYLUHPYEMBIM B
OTYXOJISAX .

Xopomo pokazaHo, utro COX2, rnaBHeiM oOpa3om uepe3 PGE2, coneiicTByeT
obmeMy poOCTy ONyXoJiel W TOBBINAONE pPEryJupyeTrcss U KOpPpPeIupyer ¢
KIMHIYECKUM  HCXOAOM B  3HAUUTEJIbHOW  NPOIEHTHOM  J0Je  IIHPOKO
pacIpOCTpPaHEHHBIX  3JIOKAYECTBEHHBIX  HOBOOOpa3oBaHUii, B  OCOOEHHOCTH,
KOJIOPEKTAJbHOTO paka, paka >KeJyAKa, IMUINEeBOAA, MOKEIYyIOUYHON JKeNe3sl,
MOJIOYHOM >KeNie3bl U paka ANYHUKOB. Bricokue ypoBHHu skcnpeccuun COX-2 u PGE2
CBSA3BIBAIOT C HEOIUIACTHYECKOW TpaHchopMaLueid, pOCTOM KIJIETOK, aHTHOTE€HE30M,
WHBA3UBHOCTBIO, METACTA3UPOBAHUEM U UMMYHHOH 3Ba3ueil.

O6napyxenne Toro, uto COX2 cBEpX3KCIPECCUPYETCS U UTPAET BAXKHYIO POJIb
B KaHIEpPOreHe3e B Clydae 3JIOKAYECTBEHHBIX HOBOOOPA30BAHUM JKENYAOYHO-
kumeuHoro Tpakta (OKKT), Bkitouas, cpenu mpoyux, pak MHUINEBOJA, XEIyAKa H
KOJIOPEKTAJIbHBIA pak, MpuBeio kK ToMy, uTo COX-uHruOuTopsl (KOKCHOBI), BKIFOUYAs
[[eJIEKOKCUO, U pyrue HeCTepOWAHBbIE MPOTUBOBOCHanuTeNbHble cpenactsa (NSAID),
BKJIFOYAsl aCTTUPUH, SIBISIIOTCS OJHUMH U3 HauboJee U3yYEeHHBIX MPOTHBOOIYXOJEBBIX
XUMHOTPOPUIAKTUUECKIX CPEACTB, HAXOMSAIUXCS Ha CTaguud pa3paboTku Ha
cerogHsAHNN neHb (anst ob3opa cm., Hanpumep, Wang R u ap., Curr Pharm Des.
2013;19(1):115-25; Garcia Rodriguez LA u nap., Recent Results Cancer Res.
2013;191:67-93, Sahin IH u gp., Cancer Lett. 2014, anpens 10;345(2):249-57; Drew
DA wu np., Nat Rev Cancer 2016, 16:173; Brotons C u ap., Am J Cardiovasc Drugs.
2015, ampensb; 15(2):113).
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B nononnenne k COX2 u PGE2, Takxe u EP peuenrtopsl, B ocobennoctu, EP2 u
EP4, abeppaHTHO CBEPX3KCIPECCUPYIOTCS B MHOTOYHCJIEHHBIX TUIaX
3JI0Ka4Y€CTBEHHbIX ~ HOBOOOpa3oBaHMii, B OCOOEHHOCTH, B  3J0KA4YE€CTBEHHBIX
HOBOOOpa3oBaHusax kenynouHo-kumeyHoro Ttpakta (OKKT) wu momxenynodHoit
xene3pl. Kpome Toro, ceepxakcnpeccusi PGE2 u/unu EP2 w/unu EP4 xoppenupyer ¢
IpOorpeccUupoBaHreM 3a00JieBaHUNH B Ciy4ae HEKOTOPBIX THIIOB 3JI0Ka4YE€CTBEHHBIX
HOBOOOpa30OBaHMUI, TaKUX KakK IUIOCKOKJeTo4yHass kapuuHoma nuimeBona (Kuo KT u
ap., Ann Surg Onc 2009; 16(2), 352-60); nnockokjeTo4yHasi KapuuHoma jierkoro (Alaa
M u np., Int J Oncol 2009, 34(3); 805-12); pak npencratenpHoil xenes3nl (Miyata Y u
ap., Urology 2013, 81(1):136-42); Badawi AF u Badr MZ Int J Cancer. 2003,
103(1):84-90); nmmockokyerouHass kapuuHoma rojoBbl u meu (Gallo O u gp., Hum
Pathol. 2002, 33(7):708-14).

B cooTBeTCTBHMM € HCCIENOBAHUSMH, BBIIOJIHEHHBIMH C KOKCHOAMH, HOKayT
COX1, COX2, mukpocomanbuoit mpocrarnangud E cunraser 1 (mPTGES1), EP2 nnn
EP4 y Mplmeld npuBOAMI K YMEHBIIEHUIO YaCTOTHl U MPOrpeCCUPOBAHUs OMyXOJeHu B
pa3IMYHBIX OMyxoJeBbIXx Monensax. Hanporus, cBepxakcnpeccus COX2 wunu
mPTGES] y TpancreHHbIX Mbllled NPUBOAWIA K YBEJIMYEHHUIO YaCTOTBl OMyXOJed U
onyxoyieBoi Harpy3ku (mis o63opa cm. Nakanishi M. u Rosenberg D.W., Seminars in
Immunopathology 2013, 35: 123-137; Fischer SM u np. Cancer Prev Res (Phila) 2011
HOs10pb; 4(11):1728-35; Fulton AM u ap. Cancer Res 2006; 66(20); 9794-97).

Heckonpko (apMakoJOrH4ecKUX HCCIEeNOBAaHUH MHTHOMpPOBAaHUS pPOCTa U
IPOTPECCUPOBAHUs ONYXOJM C IpPUMEHEeHUueM aHTaroHuctos EP peuentopoB unu
uHruouropos COX2 B pa3IMYHBIX OMYXOJIEBBIX MOZENSAX ObUIM MPOBEAEHbI Ha
mbimax. Cpenu npouero, EP anTaronuctel u/unu uaruduropsl COX2 cHmXaau pocT
OMyXOJU M METACTa3UPOBAHHUE B OHKCIEPHUMEHTAJbHBIX MOJEJNSIX KOJOPEKTAJIbHOTO
paka (Hampumep, Yang L u ap. Cancer Res 2006, 66(19), 9665-9672; Pozzi A. u ap.
JBC 279(28); 29797-29804), kapuunom jerkux (Sharma S m gp. Cancer Res 2005
65(12), 5211-5220), XkeayAOYHO-KHIIEYHOTO 3JI0KaUYECTBEHHOIO HOBOOOpPa30OBaHMS
(Oshima H u ngp. Gastroenterology 2011, 140(2), 596-607; Fu SL u ap. World J
Gastroenterol 2004, 10(13); 1971-1974), paka monounoi#t xene3ol (Kundu N u ap.,
Breast Cancer Res Treat 117, 2009; 235-242; Ma X u np., Oncolmmunology 2013;
Xin X u gp. Lab Investigation 2012, 1-14; Markosyan N u np.; Breast Cancer Res
2013, 15:R75), paka npexncrarenspHoi xene3bl (Xu S u ap., Cell Biochem Biophys
2014, Terada u ap. Cancer Res 70(4) 2010; 1606-1615), paka mnomxenayIO4HOM
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xene3bl (Al-Wadei HA u ap., PLOS One 2012, 7(8):€43376; Funahashi H u np.,
Cancer Res 2007, 67(15):7068-71). Muruburtopsr COX2 cHauana 6p1n 0g00peHbI 115
JedeHus ceMeiiHoro aneHomarto3Horo mnosuno3a (FAP), xoropeiii sBusercs
HACJIEICTBEHHbIM CHHIPOMOM IPEAPACIONOKEHHOCTH K KOJOPEKTAJIbHOMY paky, HO
I03Ke OTKA3aJIUCh OT HUX B CBSI3U C MOOOYHBIMU CEPIEUYHO-COCYIUCTBIME 3 HeKTaMHu.

Mexanuctuueck, PGE2 curnanuszanusi riaBHbIM 00pa3oM BOBJIEYE€HA B
NEepPEeKPECTHBIE B3aMMOJEHCTBHUS MEXIY OMYyXOJEBbIMH M CTPOMAJbHBIMH KJIETKAMH,
TEM CaMbIM CO371aBasi MUKPOOKPYKEHHE, KOTOpOoe OJIATOMPHUSITHO IS POCTa OMYXOJIH.
B wuwactHoctu, PGE2 curnanuzaumu uepe3 EP2 u EP4 wmoxer, Hampumep, (1)
NOAABJISITh LUTOTOKCUYHOCTb €CTECTBEHHBIX KJIETOK-KHJUIEPOB M MPOAYLHPOBAHUE
UMH  LUTOKMHOB, (i) HCKaXaThb MOJSAPH3ALNUI  OMYXOJb-aCCOLMHUPOBAHHBIX
Makpodaros B MOJb3y OMNyXOJb-MPOMOTHPYIOIUX M2 makpodaros (cMm., Hampumep,
Nakanishi Y u gp. Carcinogenesis 2011, 32:1333-39), (ii1) peryaupoBaTh aKTHBALHIO,
sKcraHcuw u 3dpdextopHyro GyHkuuo kak Tregs (perynstopHble T-kI€TKH), Tak H
MDSC (cympeccopHbie KJIETKH MHUEJOUIHOIO MPOUCXOXKICHHS ), KOTOPbIE SBISIOTCS
MOIIHBIMH UMMYHOCYIIPECCHBHBIMH KJIETKAMH, HAKAIJIMBAIOIIUMHUCS B OMYXOJAX KaK
NALUEeHTOB, TaK U 3KCIIEPUMEHTAIbHBIX XUBOTHBIX Moaeneil (cM., Hampumep, Sharma
S u gp., Cancer Res 2005, 5(12):5211-20; Sinha P u np. Cancer Res 2007, 67(9),
4507-4513;, Obermajer N u ap., Blood 2011, 118(20):5498-5505); (1v) moHmxaro1e
perynupoBath skcnpeccuto IFN-y, TNF-o IL-12 u IL-2 B UMMYHHBIX KJE€TKax, TaKUX
KaK €CTeCTBEHHbIE KJIETKH-KUJIephl, T-KJIeTKH, NEHAPUTHBIC KJIETKH M Makpodaru,
Hapywas coCOOHOCTh 3TUX MMMYHHBIX KJIETOK HHAYLUPOBATH aIONTO3 ONMYXOJEBBIX
KJIETOK U CHOepKHBaTh OHKoOreHes (cMm., Hampumep, Bao YS wu np., Int
Immunopharmacol. 2011;11(10):1599-605; Kim JG u Hahn YS, Immunol Invest.
2000;29(3):257-69; Demeuere CE u ap., Eur J Immunol. 1997;27(12):3526-31;
Mitsuhashi M u np., J Leukoc Biol. 2004;76(2):322-32; Pockaj BA u np., Ann Surg
Oncol. 2004;11(3):328-39; (v) mnomaBnsiTh akTuBamuioo, IL-2 OTBe4aeMOCTbD,
SKCMAHCUID M LUTOTOKCUYHOCTh T-KJIETOK, TE€M CaMbIM CHOCOOCTBYSI MECTHOM
uMMmyHocynpeccuu (cMm., Hanpumep, Specht C u np., Int J Cancer 200191:705-712);
(vi) UHTUOUPOBATH CO3PEBaHME ASHAPHUTHBIX KJIETOK, UX CIMOCOOHOCTH MPEACTAaBISThH
aHTUreHol W mnpoxynuposath IL-12, 9ro mnpuBoauT K aOOpPTUBHOH aKTHBALNHU
UTOTOKCHYeCcKnX T-knetok (cMm., Hanpumep, Ahmadi M u ap., Cancer Res 2008,
68(18):7250-9; Stolina M u ap., J Immunol 2000, 164:361-70); (vil) peryniupoBaTb

aHruoreHe3 omyxoyiu (0Opa3oBaHHE HOBBIX KPOBEHOCHBIX COCYIOB sl CHaOXXEeHUs
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NUTATEIbHBIMH BEIECTBAMU U KUCJIOPOAOM) IMYTEM IMOBBIIEHUS MOJBUKHOCTH KJIETOK
SHJOTENHS U BBDKUBAEMOCTH, a Takke nyTeM yBenndeHus skcrnpeccuu VEGF (daxrtop
pocrta »sHpotenuss cocyaoB) (cm., Hampumep, Zhang Y wu Daaka Y, Blood
2011;118(19):5355-64; Jain S u np., Cancer Res. 2008; 68(19):7750-9; Wang u Klein,
Molecular Carcinogenesis 2007, 46:912-923; (viii) mnDOBBIIATH BBDKUBAEMOCTD
onyxoJeBbix kieTok (uepe3 PI3K/AKT u MAPK curnanuzauut). ns obG3opa cm.,
Hanpumep, Kalinski P, J Immunol 2012, 188(1), 21-28;, Obermajer N wu np.,
Oncoimmunology 1(5), 762-4; Greenhough A u np., carcinogenesis 2009, 30(3), 377-
86; Wang D u Dubois RN, Gut 2006, 55, 115-122; Harris SG u ap., Trends Immunol
2002, 22, 144-150).

bruto  moka3zaHO, YTO KOKCHOBI JEJAlOT OMNyXOJeBble KIETKH Oojee
YYBCTBUTEJBHBIMU K JIy4€BOM U XHUMHOTEpANnuH, W OBUTM BBINOJHEHbl HJIH
MPOJOJIKAOTCS HECKOJIBKO KIMHHYECKUX HCCIEeNOBAHMH KOMOMHUPOBAHUS KOKCHOOB
Cc paguo- w/unu xumuotepamuei (mnas ob3opa cm. Hampumep, Ghosh N u np.,
Pharmacol Rep. 2010, mapT-anpens; 62(2):233-44; Davis TW u gp., Am J Clin Oncol.
2003, 26(4):S58-61; cm. Takxe Higgins JP u np., Cancer Biol Ther 2009, 8:1440-49).

Kpome TOro, cymecTByIOT HEKOTOpPbIE AOKa3aTeIbCTBA AAAUTUBHBIX 3((eKToB
U/MIM CUHEPTU3Ma MeXJy KOKCHOaMu M MHIHOUTOpaMH PelenTOpOB 3MUAEPMAIbHOTO
¢akropa pocra (EGFR) (cm., Hanpumep, Zhang X u ap., Clin Cancer Res. 2005,
11(17):6261-9; Yamaguchi NH u np., J Gastrointest Oncol. 2014, 5(1):57-66); u
uHruoburopamu apomarasbl (cMm., Hampumep, Generali D wu gp., Br J Cancer.
2014;111(1):46-54; Lustberg MB u np., Clin Breast Cancer. 2011, asrycr; 11(4):221-
7, Falandry C u np., Breast Cancer Res Treat. 2009, aBryct; 116(3):501-8); Chow LW
u 1p., J Steroid Biochem Mol Biol. 2008, 111(1-2):13-7).

bonee Toro, annuTuBHBIE/CUHEpTHYeCKHUE dS¢PGexThl OblIM 3aME4YeHbl B
pa3IMYHBIX MBIMIUHBIX MOJENAX omnyxonel, korga acnupuH (uarudurop COX1/2)
koMmOuHupoBanu ¢ aHTu-VEGF anturenom (Motz GT u ap.; Nat Med 2014 20(6):607)
U 3Ta KOMOHMHAIMs B HACTOsIIEe BpPeMs MNPOXOAUT KJIMHUYECKHE HCCIEIOBAHUS
(NCT02659384).

B nmocnenHee Bpemsi OBLIO MOKAa3aHO, YTO Pa3IUYHbIE UMMYHOTEPANEBTUUECKHE
NOAXONBl NMPU KOMOMHHPOBAHUM MOTYT MPOSIBIATH YCHUJICHHYIO NMPOTUBOOMYXOJIEBYIO
s¢ppexTuBHOCTE. Takum 00pa3oMm, B CBSI3U C UMMYHOMOAYJHPYIOLUIUMH CBOHCTBAMH
PGE2, «xokcuObl TakXe TPUMEHSJINCh B  KOMOHMHANMM C  Pa3JUYHBIMH

HUMMYHOTCPANMCBTUYCCKUMU TOAXOAaMU. B YaCTHOCTH, AaAAUTHBHBIC HWJIIHN HOaXE
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cuHeprudeckue 3¢pGexKThl MOKHO OBLIO HAOMIOAATh IPU KOMOMHUPOBAHUU KOKCHOOB C
BaKLMHALMEH NEHIPUTHBIMU KJIETKAMHU B KPBICHHON MOJENU I'JIUOMBI U B MBIIIMHOM
MoAenau Me30TennoMbl uinu MenaHomsl (Zhang H u ap., Oncol Res. 2013;20(10):447-
55; Veltman JD u ap., BMC Cancer. 2010;10:464; Toomey D u ap., Vaccine. 2008,
25 UIOHS, 26(27-28):3540-9); c I'PaHyJOLUTAPHO-MaKpodaraibHbIM
koJoHuecTumynupyromum ¢pakropom (GM-CSF) nmpu onmyxossx TroJOBHOTO MO3ra y
mbimreii (Eberstal S u ap., Int J Cancer. 2014, 1 urons; 134(11):2748-53); ¢ ramma-
unreppeponom (IFN-y) mpu omyxonsix romosuoro mosra (Eberstal S u np., Cancer
Immunol Immunother. 2012, 61(8):1191-9); ¢ BakunHauuel TEHAPUTHBIMU KJIETKAMH
win ¢ GM-CSF B mpimmuuaO#l Mozenu paka mosouyHoi skene3sl (Hahn T u gp., Int J
Cancer. 2006,118(9):2220-31); u ¢ aneHOBUpYCHOH Tepanueil mHTEepdepoHOM Oera
(IFN-B) B mpimmHON Moxmenu mezotenuomsl (DeLong P u ap., Cancer Res. 2003, 15
HOsI0ps; 63(22):7845-52). Ilo yka3aHHBIM COOOpaX€HHUSIM, aJIUTHUBHBIE WM JaXKe
cunepruueckue 3¢pdexter kokcuboB w/mmm EP2 wu/unu EP4 aHTaroHucToB Takke
MO>XHO TMpEeABUAETb CO CPEACTBAMH, ACUCTBYKIIMMH HAa LUTOTOKcHYeckun T-
muMm@ponuT-accorunpoanubiii 6enok 4 (CTLA-4), takumu kak antutena aHTu-CTLA-
4

2

antutena aHTtu-TIM-3, anturtena antu-Lag-3; anturtena antu-TIGIT, wunu, B
YaCTHOCTH, CO CpEACTBAMH, AEHCTBYIOIIMMHU Ha O€JNIOK NpOrpaMMHPYeMOH CMepTH
kietku 1 (PD1), Takumu kak anturena aHtu-PD1 wumu awtu-PDL1 (nurang-1
nporpammupyemori rudenn knerku) (Yongkui Li m ap. Oncoimmunology 2016,
5(2):e1074374; Zelenay S u ap., Cell 2015, 162; 1-14; W02013/090552, uro
yKa3bIiBaeT Ha cuHeprudeckuii 3pdext nBoiinoii EP2 u EP4 Gnokaasl B KOMOWHAIUH
co cpeacTBamy, neicTByromumu Ha PD1).

AneHO3UH SIBJIICTCS IPYyTHM SHIAOTEHHBIM daxTopom c
NPOTUBOBOCIAIIUTEIbHBIMI CBOWCTBAMH, KOTOPBIH TEHEPUPYETCS 4Yepe3 aKTHBHOCTH
skToHykJeoTuaas, CD39 u CD73, skcnpeccupyeMbIX Ha pPa3jIMYHBIX THUIAX KJIETOK,
Bkirouast peryastopHbie T-knetku (Treg) (Mandapathil M u ap., J Biol Chem. 2010;
285(10):7176-86). UMMyHHBIE KJIETKH TaKXe€ OTBEYAIOT Ha aJ€HO3UH, TIOTOMY YTO OHH
HecyT penentopsl st ADO, kotopsie sABAAOTCS B ocHOBHOM A2a/A2b Ttuna (Hoskin
DW, u np., Int J Oncol 2008, 32:527-535). CurHanu3auusi dyepes aJeHO3UHOBBIE
peuentopsl u  EP2/EP4  peuenTopbl  CXOAUTCS  HA  IUTOIIA3MaTUYECKOH
aJeHunaTIuKIa3e, NPUBOAs K nosblmatomeil perynsiuuun cAMP. beino nokasaHo, 4To

aneHo3uH u PGE2 pelicTBYlOT COBMECTHO B CYNPECCMU HMMYHHBIX OTBETOB,
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onocpenoBaHHbIX perynsitopabiMu T-knetkamu (Mandapathil M u np., J Biol Chem.
2010; 285(36):27571-80, Caiazzo E u np., Biochem Pharmacol. 2016; 112:72-81).
Takum oOpasom, nHactosmue EP2 w/unu EP4 antaronuctel MoOryT OBITH
NOJIE3HBIMH, OTHAEJbHO WJIM B KOMOMHAIMM C OAHUM WM HECKOJbKUMHU
TEepPaneBTUYECKUMHU CPEACTBAMH W/UJIU XUMHOTEpanued u/uiu pamguoTepanueil u/vim
UMMYHOTEpanueil; B 4aCTHOCTH, B KOMOMHAIIMU C XMUMHOTEpANuel, paguoTepamnuei,
UHTUOUTOpaMuU EGFR, UHTHOUTOpaMU apoMarassbl, AHTUAHTMOT€HHBIMU
JEKapCTBEHHBIMH TpernapaTaMy, UHTHOUTOpaAMH aJeHO3WHA, UMMYHOTEpanuen, Takoi
Kak, B ocobeHHoctHu, Omokana PD1 w/mnmm PDLI1, unu apyrumMm TUmaMu TapreTHOM
Tepamuy; Ui MNPEeIOTBPALICHHUS/TIPOPUIAKTHKNA WIJIM JICUCHHUS 3JI0KaUYe€CTBEHHBIX
HOBOOOpa3oBaHWi, B OCOOEHHOCTH, IJs NPEAOTBPAINECHUA/TIPOPIIAKTUKN  HIIH
JeUYeHHUs] paka KOXH, BKJIIOUas MeJaHOMY, BKJIOYas METACTaTHYECKYH MEJIaHOMY;
paka JIerKuUX, BKJIOYas HEMEJIKOKJIETOUHBbIH pakK JIerkKHX; paka MOYEBOro My3bIps,
BKJIOYas pak C€aMOro MOYEBOrO My3blps, YPOTEIHUAIbHO-KJIETOUHYIO KapLHUHOMY,
KapLUUHOM TMOYEK, BKJIOUas IOYEYHO-KJIETOYHYIO KapLUUHOMY, METAaCTaTHYECKYIO
MOYEYHO-KJIETOUHYIO KapLUHOMY, METACTaTUUYECKYH CBETJIOKJIETOYHYIO KapLUHOMY
MOYeK, 3JIOKAYECTBEHHBIX HOBOOOPAa30BaHUH  JKENYJOYHO-KHIIEYHOTO  TPAKTa,
BKJIFOYAsl KOJOPEKTAJbHBIM paK, METAaCTAaTUYECKUN KOJOPEKTAJbHBIM paK, CEMEHHBIN
aneHoMmato3Hbeli monuno3 (FAP), pak mnumesoma, paxk >Keayaka, pak >KeIT4HOTO
Ny3bIpsi,  XOJIAHTMOKAPLUHOMY,  TIeNaTOLE/UIIOJISAPHY  KapUUHOMY M pak
NOJXKEJNYyJOYHON KeJie3bl, TAKOW KaK aJleHOKapLUUHOMA MOJKENTYyAOYHON XKele3bl NN
AyKTaJIbHAsl KapLUUHOMA MOAXKEIYyAOYHON JKeJIe3bl;, paka S3HIAOMETPHUS, paKka SIUMYHUKOB,;
paka IIeWKW MAaTKH; HeHpoOJNacTOMBI; paka NPEACTATENIbHONW JKeJie3bl, BKIHOYas
KaCTPalUOHHO-PE3UCTEHTHBII paK MNpPeACTaTeNbHON ele3bl, OMyXoyiel TOJIOBHOTO
MO3ra, BKJIKOUYas MeTacTa3bl B TOJOBHOW MO3T, 3JIOKAUECTBEHHbIE TJIHOMBI,
MYyJIbTH(POPMHYIO TIHOOJIACTOMY, MenyJI001acTOMY, MEHHHTHOMBI, paka MOJIOYHOMH
JKeJle3bl, BKJIFOYas TPHUXKAbl HEraTUBHYIO KapLUHOMY MOJIOUYHOHN >Kelle3bl; OMmyXoJjel
POTOBOI MOJIOCTU;, OMyXOJied HOCOTJIOTKH, TOPAaKaJbHOTO paka, paka rOJOBBI U LIEH;
JIENKO30B, BKJKOYasi OCTPbIA MHUEJOUAHBIN JEHKO3, T-KJIeTOUHBIN JEWKO3 B3POCIBIX;
KapLUUHOM;, aJ€HOKapLMHOM, THPEOUAHON KapLUHOMBI, BKJIIOUas NaNUIIAPHYIO
TUPEOUJHYI KapLUUHOMY, XOpPHOKapLUHOMBI, capkoMbl IOuHra; ocTeocapkoMmbl;
pabmomuocapkomsbl; capkombl Kamomu; numdom, Bkawouas numpomy bepxurra,
mumdpomy XomkkuHa, tumpomy MALT-Tuna, MHOKECTBEHHBIX MUEJIOM;, U OIyXOJIEH,

HUHAYOUPOBAHHBIX BUPYCOM.
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Kpome Toro, cenextuBHble uiu aBoiliHble EP2 n/unu EP4 aHTaroHucTsl MoOryT
OBITH TOJIE3HBIMH B CJIy4ya€ HEKOTOPBbIX JPYyrux 3a00jeBaHMil WU PACCTPOMNCTB,
OTBEYAIOLIUX, HalpuMep, Ha JeueHue uaruoutopamun COX2, ¢ TeM NpeuMyLIECTBOM,
yto EP2 w/unu EP4 aHTaroHucTsl He HOJIKHBI 00J1anaTh NOTEHUHUAIBHBIMH CEPIEYHO-
cocyaucTeiMi MoOOYHBIMU 3 dexrtamu, HabGaromaembimu ¢ COX2 wuHrHOUTOpaMH,
KOTOpBIE TJIaBHBIM 00pa3zom oOycioBieHbl BiausiHueM Ha cuHTe3 PGI2 u TXA2 (cMm,
Hanpumep, Boyd MJ u np., bioorganic and medicinal chemistry letters 21, 484, 2011).
Hanmpumep, Onokaza mnpoayuupoBaHusi mpocrtarianauHa wuHrubutopamu COX
SIBJIIETCS TOMYJISIPHBIM CIIOCOOOM  JiedeHusi OOJiM, BKJKOYas, B OCOOEHHOCTH,
BOCMAJIMUTENbHYIO 00Jb U OoJie3HEHHYI0 MeHcTpyauuro. Takum obpasom, EP2 wu/mnm
EP4 w/unu nBoiinbie EP2/EP4 aHTaroHuUCTbl MOTYT OBITh MOJIE3HBIMU IJISI JICUSHHUS
6onu, B ocobeHHOCTH, BocnanuteabHol Oomu. Ha mpumepe EP2 HOKayTHBIX MbIlIei
NoKa3aHo, 4yTo EP2 aHTaroHUCTBI MOXXHO NMPUMEHATH AJS JIEYEHUS BOCHAJUTEIBHON
runepanre3un (Reinold H u np., J Clin Invest 2005, 115(3):673-9). Kpome toro, EP4
AHTATOHHUCTBI  OKAa3bIBAIOT TMOJIOKUTEJIbHOE BIUSHUE [N Vivo B  MOJENAX
BocnanuTenpHol Oonm (Hampumep, Murase A, Eur J Pharmacol 2008; Clark P, J
Pharmacol Exp Ther. 2008, Maubach KA Br J Pharmacol. 2009; Colucci J Bioorg
Med Chem Lett. 2010, Boyd MJ u np., Bioorg Med Chem Lett 2011, Chn Q u np. BrJ
Phramacol 2010, Nakao K u np., J Pharmacol Exp Ther. 2007, aBryct; 322(2):686-
94). Beenenue EP2 B kxomOuHanuu ¢ anraronucrom EP4 nokasano 3HauuTenbHOE, HO
JaCTUYHOE INOAAaBJIEHHE BOCMAJEHUs CYCTAaBOB B MBIIIMHONW MOJENH KOJJIareH-
unnyuuposanHoro aprputa (Honda T u ap. J Exp Med 2006, 203(2):325-35).

EP2 w/unu nBoiinbie EP2/EP4 aHTaroHUCTHI MOKHO MPUMEHSTb IJIsI CHHIKEHHUS
KEHCKOH (QepTunpHOCTH, T.€. OBUIO TMOKA3aHO, YTO OHH NPEJOTBPAINAIOT
OepeMeHHOCTh MPU MPUMEHEHUH B Ka4eCTBe KOHTpanenTuBa Ha Makakax (Peluffo MC
u 1p. Hum Reprod 2014). EP2 HOKayTHBIE MBIIIH UMEIOT CHUKEHHYIO (EepTHIBHOCTD,
MEHbINIHE pa3Mepbl MOMETa U YMEHBIIEHHYI0 3KCHaHCHiO Kymyitoca (Matsumoto u
ap., Biology of reproduction 2001, 64; 1557-65; Hitzaki u np., PNAS 1999, 96(18),
10501-10506; Tilley SL J Clin Inves 1999, 103(11):1539-45; Kennedy CR u np., Nat
Med 1999 5(2):217-20).

CymectByer Takxke obOocHoBaHue Toro, uro EP2 w/mwnm EP4 aHTaroHucTsI
MOYHO TPUMEHATh IJIs NPEeJOTBPAINECHUS HJIM JICUCHHUS SHAOMETPHUO3a. HANpPUMeED,
EP2, EP3 u EP4 u COX2 cBepX3KCNPECCUPYIOTCS B SHAOMETPUOMUAHBIX KJIETOYHBIX

nuausax u TKaHsx (Hampumep, Santulli P u gp. J Clin Endocrinol Metab 2014,
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99(3):881-90); ObuUIO MOKa3aHO, YTO JIEYEHHE AHTATOHUCTAMH HHTHOUPYET aAre3uio
SHIOMeTpHUaNbHbIX kieTok in vifro (Lee J u np. Biol Reprod 2013, 88(3):77; Lee J u
np. Fertil Steril 201, 93(8):2498-506); kpome Toro, Obuto mokazano, uro COX2
UHTUOUTOPBl YMEHBLIAOT TMOPAKEHHs SHAOMETpUs y Mblmeld mnocpencrsom EP2
(Chuang PC u np., Am J Pathol 2010, 176(2):850-60); n neuyeHne aHTarOHUCTAMH, KaK
TaKke ObLIO MOKAa3aHO, MHAYLHPYET amomnTo3 KJIETOK sHaoMeTpus in vitro (Banu SK u
ap., MOI endocrinol 2009, 23(8) 1291-305).

JBoiinbie EP2/EP4 aHTaroHUCTHI MJIM KOMOUHALMIO CEJIEKTHUBHBIX aHTArOHUCTOB
EP2 ¢ cenexktuBHbiMH aHTaroHucramu EP4 mnoTeHUUMAanbHO MOXXHO NPUMEHSATH B
ciaydae ayTOMMMYHHBIX pacCTpPOHCTB;, Hampumep, OBLIO TMOKa3aHO, YTO OHH
3¢ peKTUBHBI B MBIIIMHONW MOJENH B ciaydae paccesHHoro ckieposza (MS) (Esaki Y u
ap. PNAS 2010, 107(27):12233-8; Schiffmann S u np., Biochem Pharmacol. 2014,
87(4): 625-35; cm. Taxxke Kofler DM u ap. J Clin Invest 2014, 124(6):2513-22).
AxtuBanusi EP2/EP4 curnammsaumu B kjetkax in vitro (Kojima F wu np.
Prostaglandins Other Lipid Mediat 2009, 89:26-33) cBs3bIBa€T JBOHHBIC WU
cenektuBHble EP2 u/unu EP4 aHTaroHucTel ¢ Je4eHUEM PEBMATOMIHOTO apTPHUTA.
Kpome Toro, coobmanoce 0 mnoBblmeHHBIX YypoBHsAX PGE(2) B cuHOBHaNBHOH
KUAKOCTHU M Xpsliax nmanueHToB ¢ ocreoaprputom (OA), u Obino nmokaszano, yro PGE2
CTUMYJIUPYET Jerpanaiuio MaTPUKCAa B OCTEOAPTPUTHBIX XOHAPOLUTAX MOCPEICTBOM
peuentopa EP4 (Attur M u ap., J Immunol. 2008;181(7):5082-8).

Caepxskcnpeccuro EP4 cBsi3bIBalOT ¢ YCHUIEHHOW BOCMAJIUTEIbHON peakuue B
atepockieporudeckux Onsmkax nanueHToB (Cipollone F u np., Artherioscler Thromb
Vasc Biol 2005, 25(9); 1925-31), moatomy mnpumeHenune EP4 wu/unu nBOHHBIX
EP2/EP4 aHTaroHMCTOB MOKET OBITh MOKa3aHO s cTabunu3auuu OJsmeKk u
NpeaoTBpAIEeHUsT/TPOPHIAKTHKH OCTPBIX HINEMUYECKUX cuHApoMoB. Kpome Toro,
nedpunut EP4 mopmaBisieT paHHHI aTepOCKJEpO3, CTaBs IMOJ Yrpo3y BBIKHBAEMOCTH
makpodaros (Babaev VR u np., Cell Metab. 2008 nexadpsp; 8(6):492-501).

EP2 w/unu neotinbie EP2/EP4 aHTaroHUCTHI TaK»€ MOTYT OBITh MOJE3HBIMH JIJIsI
Je4eHHs] THEBMOHHMH. BHYTPUJErOYHOE BBEICHUE  AMONTOTHYECKUX  KJETOK
npoaeMmoHcTpuposano, 4to PGE(2) depe3s EP2 BbI3bIBaeT mocienyriee yXyalIeHHe
peKpyTHHra JEHKOLMUTOB B JIETKHE W KJIUpeHca Streptococcus pneumoniae, a Takxke

ycunenHyw renepanuto 1L-10 in vivo (Medeiros Al u np. J Exp Med 2009 206(1):61-
8).
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Kpome Toro, EP2 w/unu nBoiinbie EP2/EP4 anTaroHuctsl MoOryT OBITH
MOJIE3HBIMU JUISI JIEUEHUs] HelpoaereHepaTuBHbIX 3abosieBanHuil (mist o030pa cMm.
Cimino PJ u gp., Curr Med Chem. 2008;15(19):1863-9). EP2 peuentop yckopsier
NpOrpecCUpPOBAHME  BOCHAJIEHUS B  MBIIMHOW  MOAENHM  aMHOTPOPHUECKOro
narepanbHoro ckieposza (ALS) (Liang X u np., Ann Neurol 2008, 64(3):304-14);
Takke Obu1o mokazano, yto COX2 MHruUOUTOPBI MPOSIBISIOT HEHPONPOTEKTOPHBIE
CBOMCTBa B Monessx ynapa, 6oonesnu Ilapkuncona u ALS Ha rpedynax (mist o030pa
cMm. Liang X u np. J Mol Neurosci 2007, 33(1):94-9), CHUKEHHYIO HEHPOTOKCUYHOCTh
HaOmonann B EP2 HOKayTHBIX MBIIIAX, KOTOPbIE MMOJy4Yaldd NapKUHCOHHYECKUHN
tokcukaHT (Jin J u np., J Neuroinflammation 2007, 4:2), PGE2 uepe3 EP2 ycyryOnser
HeliponereHepauuo B KyJlbTuBupyembix kjetkax kpwic (Takadera T w mp., Life Sci
2006, 78(16): 1878-83), CHUIKEHHYIO aMUJIOUAHYIO HArpy3Ky HAONIOOAlU B MBILIUHON
moxaenu Oone3nu Anpureiimepa B couetanuu ¢ EP2 HokayTaeiMu Mbimamu (Liang X u
ap. J Neurosci 2005, 25(44):10180-7, Keene CD wu nap., Am J Pathol. 2010,
177(1):346-54). EP2 HyJIeBbIE MBILIH 3alMIIEHbI oT CD14-
3aBHCHUMOTO/OTIOCPETOBAHHOTO BPOXXJEHHBIM  HMMYHHTETOM  HEHpPOHAJIBHOIO
MOBpPEXKIACHUs MpHu HelponereHepatuBHoM 3abonesannu (Shie FS u gp. Glia 2005,
52(1):70-7); PGE2 wuepe3 EP2 ycunupaer skcmpeccuro Oeika-npenmecTBeHHUKA
amunouna (APP) B KyJnbTHBHPYEMBIX KPBICMHBIX MHUKpOTJIHaNbHbIX KieTkax (Pooler
AM u gp. Neurosci. Lett. 2004, 362(2):127-30). EP2 aHTaroHuct OrpaHuYHMBaeT
OKMCJIUTEJIbHOE  IOBPEXIAEHHE OT  aKTHUBALMM  BPOXIAEHHOTO  HMMYHHUTETa
(BHyTpHuepenHas uHbekus LPS) B romoBHOM MO3re U MOXKET IPUMEHSTHCS B Cllydae
OeMeHIuU AnbureiiMepa unm neMeHuuu, cs3anHou ¢ BHUY (Montine TJ u np., J
Neurochem 2002, 83(2):463-70). B wbimuHON Mozenu Oone3Hu Aublreimepa
KOTHUTUBHAsA (YHKLOHUS MOXKET OBbITh yJy4YII€Ha MyTeM T'e€HETHYECKOro |
dbapmakonoruueckoro wHrudbuposanusi EP4 (Hoshino T u np., J Neurochem 2012,
120(5):795-805).

EP2 w/unu neotinbie EP2/EP4 aHTaroHUCTHI TaK»e MOTYT OBITh MOJE3HBIMH JIJIs
JeYeHHs] ayTOCOMHO-AOMHUHAHTHOW MONMMKHCTO3HOH Oonesnu mouek (ADPKD): PGE2
yepe3 EP2 uHAynupyeT HucTOreHe3 3MUTENHATbHBIX KJIETOK MOYEeK YelOBeKa, 1 OBLIO
HaiineHo, yto EP2 cBepxskcmpeccupyercss B oOpasuax ot 6onphbix (Elberg G m ap.,
Am J Physiol Renal Physiol 2007, 293(5):F1622-32).

EP4 u/unu neoitnbie EP2/EP4 aHTaroHucThl TakXe MOTYT OBITh MOJE3HBIMHU IJIS

nedenust ocreomnoposa: PGE2 crumynupyer pe3opOIuI0 KOCTH TJIaBHBIM 00pa3om
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yepe3 EP4 u wactuuno uepe3 EP2 (Suzawa T u np., Endocrinology. 2000, ampens;
141(4):1554-9), EP4 HokayTHble MBIIIHU MOKa3aJu OCJIaONIEHHYIO pPe30pOLuI0 KOCTH
(Miyaura C u gp., J Biol Chem 2000, 275(26): 19819-23), u EP4 aHTaroHucThI
nokasanu 4yactuyHoe uHrubuposanue PGE(2)-cTuMyIupOBaHHOTO OCTEOKJIACTOTEHE3a
U ocreokiactudyeckoil pesopbuum koctu (Tomita M u np., Bone. 2002, sHBaps;
30(1):159-63).

WO02008/152093 packpbiBaeT ceJeKTUBHbIE MoAyasiTopbl EP2 penentopos,
KOTOpBIE COAEP KAT MHAOJbHOE KOJIbLO, MPUCOENMHEHHOE K OCTallbHOW 4YacTu
MOJIEKYJIbI B TIOJIO)KEHUU 3, W MHPUMHUIUHOBBIH (pparMeHT, KOTOPBIH, OIHAKO, HE
3aMelleH HENOCPEACTBEHHO IPUCOEJUHEHHBIM apOMaTHUYECKUM 3aMECTUTEJIEM.
WO02006/044732 packpbpiBa€T NHPUMUIHHOBBIE COEIUHEHUs, KOTOPbIE SBIISIIOTCS
monynsitopamu PGD2 u, kak 3asBICHO, SBJAKOTCS TIOJE3HBIMU, HAMPUMEpP, AJs
Je4eHus anaeprudeckux 3a00yeBaHUN. W02008/006583 packpbiBaeT
NUPUMHAUHOBBIE TPOU3BOJHBIE, KOTOpble SABIAOTCS uHrudmropamu ALK-S.
W02006/044732 u W0O2008/039882 packpbIBarOT OMNpeneeHHble MUPUMHIUHOBBIE
NpPOU3BOAHbIE B KadecTBE€ aHTAarOHUCTOB pelenTtopa mnpocrarjanguHa D2.
[MupumMunuH-2-unpHBIE TPOU3BOAHBIE pPACKpbITBI B AokyMmMeHTax WO02013/020945,
WO02012/127032, WO2011/144742, Bioorg. Med. Chem 2011, 21(13) 4108-4114 u
Bioorg. Med. Chem 2011, 21(1) 66-75. OmnpeneneHHble HHIOJ-1-aneTaMUAHbBIC
COeMHEHUs] W3BECTHBI B KauyecTBe OMOIMOTeUHBIX coenuHeHuit, Hampumep, CAS
1448123-30-5 u CAS 1448075-88-4. [lanpHeiiline COEOIMHEHUS, KOTOpPBIE, Kak
3asBJICHO, SIBJISIFOTCSI AKTUBHBIMU B Ka4€CTBE NMPOTUBOONYXOJEBBIX CPEACTB, PACKPBITHI
B nokyMeHTax W02006/128129, W(02008/008059 u Bioorg. Med. Chem 2013, 21(2),
540-546. WO02013/163190 u WO02015/058031 packpbIBalOT OIpeIeJICHHbIE
unruduropsl JIHK-TIK, B3aumoneiictByromue ¢ mnpoueccamu penapanuu JHK.
PackppIThie COeAMHEHUS, KaK MOJIAraoT, MOJE3HbI AJs CEHCHOMIN3aLUH OMYyXOJIEBbIX
KJIETOK, U JJIsl TIOBBIEeHUs 3P (EeKTUBHOCTH KaK MPOTUBOONYXOJEBOH XUMHOTEPAIINH,
TaK ¥ paJluoTepanuu.

Hacrosimee w3oOperenue obecrneynBaeTr HOBbIe N-3aMeIIeHHBbIE HWHJIOJbHbBIE
npou3BoAHbIX ¢Gopmynsl  (I), KOTOpble SBIAIOTCS MOAYJIATOPAMH PELENTOPOB
npocrarianauHa-2 EP2. Takum o0Opa3oMm, COeIUHEHHUS HACTOSAIIEro m300peTeHus, B
BUJE€ OTAEJbHBIX CPEICTB UJIH, B OCOOEHHOCTH, B KOMOWHAUMH C OJHHUM HIH
HECKOJBKHMH TEpPaneBTUYECKUMH CpeICTBAMH, TAaKUMH Kak, B OCOOEHHOCTH,

monynstop  PGE2  peuentopos  EP4 MOryT  OBITH MOJIE3HBIMU LIS
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npeaoTBpaIleHuss/IPpOoPUIAKTUKN UIIM JieueHus1 3a00JieBaHUIl, KOTOpbIe OTBEUYAIOT HA
OonokupoBky peuentopos EP2 (unu, npu npuMeHeHNH B KOMOMHAIIUU C MOAYJISTOPOM
PGE2 peuentopoB EP4, na 6nokuposky kak EP2, tak u EP4 penentropos), Takux Kak,
B OCOOEHHOCTH, 3JIOKAaYeCTBEHHbIE HOBOOOpA3OBaHMUs, a Takxke O0O0Jb, BKJIKOYAs, B
0COOEHHOCTH, BOCTAJUTENbHYIO O0Jb M OOJIE3HEHHYIO MEHCTPYaLHIO;, SHIOMETPHO3;
OCTpble HIIEMHUYECKHE CHHAPOMBI y OOJNBHBIX C aTepOCKIepO30M; ITHEBMOHHS,
HelipofereHepaTuBHble 3a00JeBaHUs, BKJIOYas aMUOTPOPUUYECKUI JaTepasbHBIH
ckjepos, yaap; Oonesnb IlapkuHcoHa, Oose3Hb AnblredimMepa u cBsizaHHas ¢ BUY
IEeMEHIUs, ayTOCOMHO-IOMHHAHTHAsI MOJUKUCTO3HAsl O0JIE3Hb MOYEK; U T KOHTPOJIS
KEHCKON (PepTHIBHOCTH.
1) ITepBoIit aciekT H300peTEHUs] OTHOCUTCS K coequaeHusM Gopmyasl (1)

COOH
R? H
N

/N

Dopmyna (1),

rae

R' npencrasaser co6oii BOTOPOD I METHUI,

R’ npencrasusier co6oii MeTHII, GPOM, XJIOp HIIH LHAHO.

Hacrosmee n3obpereHne Tak)ke BKJIIOYAET U30TOMHO-MeYeHble, B 0COOEHHOCTH,
*H (meiitepuit) meuensie coenunrenus Gpopmynsl (I) B COOTBETCTBHH C BapHAHTAMHE
ocymecTByieHuss 1) - 7), mpuueM TaKue COCAMHEHHS SBJISIOTCA HIASHTHYHBIMHU
coenuHeHusM ¢Gopmynbl (I) 3a UCKIOYEHHEM TOro, YTO OAWH WM KaXIbIH U3
0OJbINEero 4ucjia aTOMOB OBLI 3aMEHEH Ha aTOM, UMEKINHH TOT K€ CaMbli aTOMHBIN
HOMEpP, HO aTOMHYI MaccCy, OTJIHUYHYI OT aTOMHOH Macchl, OOBIYHO BCTpEYaeMOW B
npupoxe. M3oronHo-meuensie, B ocobennoctn, “H (meifiTepuil) MeueHble COCMMHEHNUs
dbopmynsl (I) u UX coNM BKJIIOYEHBI B 00BEM HACTOSIIIEro M300peTeHusi. 3aMelieHne
BoZOpoxa Gonee TmkedslM u3oTomoM “H (meiiTepuil) MOKeT NPUBECTH K OOIbIIeii
MeTabonnueckoi CcTabUIbHOCTH, NMPUBOMASILIEH, HAampUMeEp, K YBEJIUYEHHOMY in-Vivo
NepUOAy NOJYBBIBEIEHUS] WM CHIM)XEHHOW HEOOXOOUMOHN MO3UPOBKH, HIU MOXKET
NPUBECTH K CHIDKEHHOMY HHruOupoBaHuir ¢epmeHToB nuroxpoma P450, B

pe3yibTaTe 4ero, Hampumep yaydmaercs npodpunb O0esonacHocTu. B oqHOM BapuaHTe
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OCyIeCTBJIEHUs H300peTeHus, coenuHeHus ¢opmyiael (I) He ABIAIOTCS H3OTOIMHO-
MEUEHHBIMH, WU OHU MEYEHbl TOJbKO OJHUM HJIU HECKOJbKHMMH aTOMaMu JeiTepus.
B noaBapuanTe ocymectBieHus, coenuHeHus Gopmyibl (I) BooOme He sABIAIOTCA
U30TONMHO-MeueHbIMU. M30TOonmHO-MeueHble coenuHeHus ¢opmynsl (I) wmoxHO
HOJIYYUTh IO AHAJOTHHU CO crioco0amMu, ONMUCAHHBIMHU B HACTOSINEH 3asBKe aanee, HO C
UCIIOJb30BAHUEM MOJAXOMSALIEr0 M30TOMHOIO BapHaHTa MOAXOASAIUX PEareéHTOB HIH
HCXOJIHBIX BEIIECTB.

B naHHON 3asBKe Ha MNAaTE€HT, CBsA3b, HauepUYE€HHasl NYHKTUPHOW JHMHUEN,
MOoKa3blBae€T TOYKY INPUCOEAUHEHHs  HaudyepueHHOro paaukana. Hampuwmep,

Ha‘{ep‘{eHHblﬁ HHUXKE paauKkal

Z-----

npeacTasisier co0oit 2-meTuin-1H-uHaoa-1-uiIbHYIO TPYIy.

Ecnu nnst coenunenuii, coneit, papManeBTUUYECKUX KOMITO3UINA, 3a00IeBaHUN U
T.II. UCTIOJIb3yeTCsl popMa MHOXKECTBEHHOTO YHCIa, TO MOAPA3yMEBAETCA TAK)XKE OITHO
€IUHCTBEHHOE COEIMHEHHE, COJb, WU T.II.

JIroOyro cceuiky Ha coenuHeHus (opmynsl (I) B COOTBETCTBUM C BapUaHTaMH
ocymecTBieHus 1) - 7) ciaeayer NMOHUMATh KaK OTHOCSIIYIOCS Takxke K consaM (U, B
ocoOeHHOCTH, (apManeBTHUYECKH MNPUEMJEMbIM COJIIM) TaKUX COEJUHEHHH, B
3aBUCHUMOCTH OT KOHKPETHOTIO cly4as U 11eJeco00pa3HOCTH.

Tepmun "papManeBTHYECKU NMPHEMIIEMbIe COJH" OTHOCUTCS K COJISIM, KOTOpPBIE
COXPAHSIOT KEeJaeMyK OHOJOTUYECKYI AaKTHBHOCTb COCIHHEHUs H300peTeHus W
IEMOHCTPUPYIOT MUHHMAJIbHBIE HE)KeJaTeJlbHble TOKCHYECKHE BO3neicTBusi. Takue
COJIM BKJIFOYAKOT COJU MPHUCOEAMHEHUS] HEOPTaHWYECKUX MIJIM OPTaHMYECKHX KHUCIOT
W/WIM OCHOBAHWH, B 3aBUCHMOCTH OT INPHCYTCTBUS OCHOBHBIX H/MJIM KHCJIOTHBIX
Ipynm B COeAWHEHUH u3odpereHus. B kadecTBe crpaBoyHON uHpopmanum cwm.,
Hanpumep, "Handbook of Phramaceutical Salts. Properties, Selection and Use.", P.
Heinrich Stahl, Camille G. Wermuth (pen.), Wiley-VCH, 2008; u "Pharmaceutical
Salts and Co-crystals", Johan Wouters u Luc Quéré (pexn.), RSC Publishing, 2012.

Omnpenenenusi, NpeACTAaBIEHHBIE B HACTOAIIEH 3asBKe, NpEIHA3HAYEHBI IS
MPUMEHEeHUs] paBHBIM 00pa3oM Kak Kk coeguHeHusM ¢opmyinsl (1), kak ompeneneHo B

A000M M3 BapUAaHTOB OCYIIECTBJIEHHs 1) - 6), Tak U, C Y4€TOM COOTBETCTBYIOLIUX



10

15

20

25

30

14

U3MEHEHUH, 0 BCEMYy ONHCAHUIO M (opmyse H300peTEeHHUs, €CIH TOJbKO HHOE
HEJBYCMBICJIEHHBIM 00pa3oM H3IJIOKEHHOE OmpenelieHne He olecrnedunBaer Oouee
mupokoe unau Oonee y3koe ompeneneHue. COBEpIIEHHO SICHO, YTO OMNpeNeeHue HIIH
NPEeANOYTUTENbHOE OIpefelieHne TepMHHA OIpenesisieT M MOXET 3aMEeHSTh
COOTBETCTBYIOIIUNA TEPMUH HE3aBUCHUMO OT (M B KOMOMHanuu c) J0OOro(-biM)
omnpeneseHusi(-eM) MM NPEINOUYTHTEIbHOTO(-bIM) OmpenesneHus(-eM) J00ro HIH
BCEX IPYTUX TEPMHUHOB B COOTBETCTBHUH C OTpPEAeIeHHEM B HACTOSILIEH 3asBKeE.

B cnydasx, korma 3amMecTHTENb YKa3bIBaeTCS B Ka4eCTBE HE00S3aTENbHOTO,
CIeAyeT MOHUMATh, YTO TAKOH 3aMECTUTENIb MOJKET OTCYTCTBOBAaTh, H B 3TOM Cly4ae
BCE TOJIOKEHHUs, HMeEKIHUe CBOOOJHYIO BaJeHTHOCTh (K KOTOPBIM  TaKOH
HeoOsI3aTeIbHbIM 3aMeCTUTEb MOT Obl OBITh MPUCOEAMHEH, TakHe Kak, Hampumep,
KOJIbIIEBBIE aTOMBI yIJepoAa W/WIM KOJbLEBBIE aTOMBI a30Ta B apOMAaTHYECKOM
KOJIbIIE, KOTOpPbIE HMMEIT CBOOOOHYIO BaJICHTHOCTH) 3aMEIIeHbl BOJOPOAOM B
TpeOyembix cnydasx. [lonoOHbBIM 00pa3om, B ciiydae, Koraa TepMHUH "HeoOs3arenpHO"
UCIIONb3yeTCs] B KOHTEKCTE KOJBLEBOTO(-bIX) rerepoaTroMa(-oB), TEPMHH O3HAYAET,
910 JUOO COOTBETCTBYHOINHI(-¢) HeoOs3aTenbHbIN(-¢) rerepoaTtoM(-bl), WJIH T.II.,
OTCYTCTBYET(-IOT) (T.e. omnpeneeHHbIN dbparmeHT HE CONEePIKUT
rerepoaToM(-bl)/03HavaeT  KapOOUUKI/UIM  T.M.), JUOO COOTBETCTBYIOIIHUI(-¢€)
HeoOs13aTeNnbHBIN(-¢) reTepoaToM(-bl), HWIAM T.I., NPUCYTCTBYET(-IOT) COTrJACHO
NPUBEAEHHOMY Y€TKOMY ONpPEAEIEHHUIO.

Tepmun "ranoren" o3HauaeT ¢Top, Xjop, Opom uiu iox;, B ocodbeHHocTH, GTop,
XJIOp WJIK OpOM; MPEATIOYTUTENIFHO PTOP MU XJIOP.

Tepmun "ankun", UCMOAb3yEeMbId OTAENBHO WJIM B KOMOWHAIMH, OTHOCUTCS K
HACBILEHHON YIJIE€BOAOPOAHON Trpynne C MOpsAMOM MM PA3BETBJIEHHOW LEMNbIO,
colepkaluil OT OAHOro A0 mecTtu atroMoB yriuepona. Tepmun "(Cy.y)ankun" (x uy
KaXIbId TIpeacTaBiisieT cOOOW I[eJioe YHCI0), OTHOCUTCS K AaJKWJIbHOW TpyIe
COTJIACHO TPHUBEICHHOMY BBIIIE OINPEAEICHUI0, COAEepIKalmeld OT X A0 y aTOMOB
yrnepona. Hampumep, (Ci.s)ankmibpHas Tpynma COAEPNKUT OT OAHOTO 1O IIECTH
aTOMOB yriepona. [IpuMepaMu ajKUJIbHBIX TPYMIN SBJISIIOTCS METHJ, STHJ, MPOIHI,
uzonponwi, OyTua, uzo0ytwin, mpem-0yTun, 3-MeTUNnOyTHN, 2,2-TUMETHINPONIIT H
3,3-numetmnOytun. Bo uzbexxanue kakux-nud0 COMHEHUN ClieAyeT OTMETHUTh, 4YTO B
ciaydae, €CIli TpyNIa Ha3blBAeTCs, HANpuMep, MNpOmWwiI wiId OyTHi, TO
NOJpa3yMeBaeTCsl  H-TIPONUJ, COOTBETCTBEHHO H-OyTmn. IlpeamodTHTeIbHBIMU

SIBISIFOTCST METHJT U 3Tuji. Hanbonee NpeAnOYTUTCIIbBHBIM SBJISACTCS METUIL.
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TepmuH "ankokcu", UCMOJNB3YEMbIH OTAENBHO WM B KOMOWHAIIUHM, OTHOCHTCS K
rpynne ankun-O-, rAe anKkuibHas TPyINa COOTBETCTBYET NPUBEAEHHOMY BBIIIE
onpenenenuro. Tepmun "(Cy.y)ankokcn" (X u y KaxAbli mpeacTasiseT coOOH Ieoe
YHCJI0) OTHOCHUTCS K AJIKOKCH TPYIIe COrJIaCHO NMPUBEAEHHOMY BbILIE ONpPEENICHUIO,
cozpeprkaliel oT X 10 y aroMoB yriaepoaa. Hampumep, (C;.4)ankokcu rpynmna o3Hadaer
rpynny ¢opmyabl (Ci.4)ankun-O-, roe tepmun "(Ci.4)ankun" uMeeT NpPHUBEIEHHOE
paHee 3HaueHue. [IpuMepaMu ajJKOKCH TPYyNN SBJISIOTCS METOKCH, OTOKCH,
H-TIPOTIOKCH, U3OMPOIOKCH, H-OyTOKCH, U300YTOKCH, 6mop-0yTOKCH U mpem-O0yTOKCH.
[IpennouTUTENbHBIMH SBISIOTCS STOKCH M, B OCOO€HHOCTH, METOKCH.

Tepmun "dropankun", UCTIONB3yeMbIH OTAEIBHO WU B KOMOWHAIIUU, OTHOCUTCS

)
K QJKUJIBHOHN TpymIie COTJIACHO MPUBEJEHHOMY BBILIE ONMPENEIEHUI0, COAepIKame oT
OJHOTO /IO TPeX aTOMOB YTIJIEPOJa, B KOTOPOH OAWH HMJIM HECKOJBKO (M BO3MOXKHO BCE)
13 aToMoOB Bojpopoaa 3ameHeHbl Ha @Top. Tepmun "(Cyy)pTopankun" (X u y Kaxabiid
npencTaBisieT cobOl Ieioe YUCI0) OTHOCHTCS K (PTOPAJKHIBHON TpyIIe COTJIACHO
NPUBEAEHHOMY BBIIIE OIpPENEICHUI0, COAepkKaleld OT X 0 y aTOMOB YIJepoja.
Hamnpumep, (Ci.3)pTopankunpHasi rpymnma COAEPXKUT OT ONHOTO IO TPeX aTOMOB
yrieposna, U B HEHW OT OJHOTO 1O CEMH aTOMOB BOJOpPOAa 3aMeHeHbl Ha (Top.
PenpeseHtaTuBHBIE NpuMepbl QTOPANKMIBHBIX TPYNI BKIKOYAT Tpudropmerwi, 2-
dropatun, 2,2-gudptopatun u 2,2,2-rpudropstun. IlpeanodTUTENbHBIMU SBISIOTCS
(C1)bropankunbHble TPYNIIBI, TAKHE KAaK TPUPTOPMETHUIL.

Tepmun "dTopankokcu", HCHOAB3YEMbIH OTAENBHO WJIM B KOMOWHAIUH,
OTHOCUTCS K aJIKOKCH TpyNIe COIMIACHO TMPUBEJEHHOMY BBIIIE OINPEaeJICHUIO,
coaepskaleil OT OJHOro 0 TPeX aTOMOB YyrJjiepona, B KOTOPOH OAMH WJIU HECKOJbKO
(1 BO3MOXKHO BCE€) U3 AaTOMOB BOxoponma 3ameHeHbl Ha ¢Top. Tepmun
"(Cxy)dTOopankokcu" (X Uy Kaxablli MpeAcTaBiseT cOOON IeJ0e YUCI0) OTHOCUTCS K
(TOpaNKOKCH TpyIIe COrTaCHO MPHUBEICHHOMY BBILIE ONMPEAEIECHUIO, COAEpPIKAIEH OT
X 0 y atoMoB yriepona. Hampumep, (C,.3)pTopankokcu rpynmna COaepKUT OT OJHOTO
10 TpeX aTOMOB YIjepoaa, U B HEH OT OJHOTO O CEMH aTOMOB BOJOPOAA 3aMEHEHBI
Ha ¢Top. PempeseHraTuBHble TpUMepH  (PTOPATKOKCH  TPYNN  BKIKOYAKOT
TpudTOpMETOKCH, Iu(pTOPMETOKCH, 2-¢pTopaTOKCH, 2,2-nudTOPITOKCH u
2,2,2-tpudropatokcu. IlpeamoururenpHbiMu sBIAOTCS (C))PTOpPaNKOKCH T'PYIIBI,
Takue Kak TPUPTOPMETOKCH U AUPTOPMETOKCH, a Takxke 2,2,2-TpUPTOPITOKCH.

Tepmun "wukinoankun", WCHOJNb3YeMBbIH OTAENBHO WJIU B KOMOWHAIUH,

OTHOCUTCSI K HACBII[EHHOMY MOHOLMKJIUYECKOMY YyIJI€BOJOPOAHOMY  KOJIbILY,
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cozepikalleMy OT Tpex A0 ImecTu aToMoB yriaepoaa. Tepmun "(Cyy)uukiaoankun" (X u
y KaXXJIblH MpeacTaBisieT coOOH Leoe YHUCIO), OTHOCUTCS K LHMKJIOAIKUIBHON TpyIime
COTJIACHO TPHUBEAEHHOMY BBIIIE ONpPEAENEeHUI0, COAepXKalel OT X A0 y aTOMOB
yrnepona. Hanpumep, (Cs.g)uukioankuibHas rpynmna COAEPKUT OT TpeX A0 LIECTH
aToMOB yriepoaa. IIpuMepamu LMKJIOAJKUIBHBIX TPYII SBISIOTCS LHUKJIONPOIMII,
UUKJIOOYTHII, LMKJIOMEHTUJ, LUKJIOTeKCHJI W LHUKJOrenTua. IIpeamnodYTUTenbHbIMU
SABJISIOTCS ~ LUKJIOMPONHUJ, LHUKJOOYTHJN WM  IHUKJOMNEHTHJ, B OCOOEHHOCTH,
LUKJIOTPOTIII.

Tepmun "uano" orHocurcs k rpymnme -CN.

Bripaxkenue "coenunenust ¢popmynabl (I) 3amemensl QyHKIMOHAIBHON Tpynmoi
kapOoHoBoil kucnotsel -COOH" crnenyer moHUMaTh B TOM CMBICJIE, YTO TakKas rpymma
KapOOHOBOH KHCJOTHI MOXKET MPUCYTCTBOBATh B (popMe MpOIEKapCTBEHHOW TPYIIIEL
Takue mposiekapcTBa BKJOYEHB B O0BEM HACTOAIIETO HM300peTeHHs. B HEKOTOpPBIX
CIy4asix, COeIMHEHHs, CONeprKallue TaKHe MPOJEKaPCTBEHHBIE TPYIIbI KapOOHOBOM
KHCJIOTBI, MOTYT KakK TaKOBbI€ IPOSIBIATH OHOJIOTHYECKYI0 aKTUBHOCTH Ha EP2
penenTrope, B TO BpeMs KaKk B JPYrUX CIydYasx, TaKue COEAMHEHHS, COJAepIKalIne
TaKkue MpPOJIEKAPCTBEHHBbIE TIPyNnbl KapOOHOBOW KHCJIOTH, TpeOyroT (Hampumep,
(bepMEeHTAaTUBHOI0) pacCLIeIJIEHUs] TNPOJieKapCTBa Uil TPOSBICHUS OHOJOTHYECKOU
aktuBHoctu Ha EP2 penentope. IlponekapctBa (QyHKIMOHANIBHOH  TPYyNIIbI
KapOOHOBOI KHCIOTHI XOPOLIO U3BECTHBI B JaHHOHW 00JIACTH TEXHUKH (CM., HAlIpuMep,
J. Rautio (pen.) Prodrugs and Targeted Delivery: Towards Better ADME Properties,
tom 47, Wiley 2010,ISBN: 978-3-527-32603-7, H. Maag in Stella, V., Borchardt,
R., Hageman, M., Oliyai, R., Maag, H.Tilley, J. (pen.) Prodrugs: Challenges and
Rewards, Springer 2007, ISBN 978-0-387-49785-3).

OTaenbHBIMH TpPUMEpPAMU TMPOJEKAPCTB, HANPHUMEpP, MOAXOASILINX s TaKUX
-COOH rpynn, sBISIFOTCS:

. cnoxuo3pupusie rpymmsl  -CO-O-P', roe P' o3mauaer, wHampumep,
(Cr.p)ankun;, (Csg)uukmoankun, rae (Cs.q)IUKIOANKHI HEOOSA3aTEeNbHO CONEPIKUT
kosbleBoi atoMm kuciopona; (Cs.¢)uukiaoankun-(Ci.z)ankun, rae (Cs.¢)IUKIOATKUI
HeOoOsI3aTeIbHO CONEPKUT KOJbLIeBOH aToMm kuciopora; (Ci.3)pTopaldkui, rTHAPOKCHU-
(Cy.g)amkun; wmmu (Crg)ankokcn-(Cyq)ankun (B ocobennoctn, P'  o3mauaer
(C1.4)anmkum, B 4aCTHOCTH, METUJI UJTH 3TUIT);

o rpymmnsl -CO-NH-SO,-R¥, rme R npencrasmsier co6oit (Cy.4)ankumn,

(Cs.¢)uuknoankmi, rae (Cs.q)IUKIOATKUI HEOOs3aTEIbHO CONEPKUT KOJIbLIEBOW aTOM



10

15

20

25

30

17

kuciopona; (Cs.e)uukmoankui-(Ci.3)ankmn, tae (Cs.e)IUKIOANKHI HEoOs3aTeIbHO
comepxkuT KojapueBoW arom kucinopona; (Ci.;)propankun, ¢enmn, -NH;, (B
ocobennoctr, R® osnauaer (Cy.4)ankui, (Cs.¢)IUKIOANKIN, HIH GEHHI, B YaCTHOCTH,
METHUI),

o rpynmer -CO-R®, rne R®! npexcrasuster cooii -O-CH,-CO-R?, rze R
npeacrasisier coboit runpokcu unu  (Ci.)ankokcu, win -N[(Ci.4)ankun], (B
ocobennoctH, -CO-0-CH,-COOH, -CO-0-CH;-CO-N(CHs;),);

. TPYTIIIBI -CO-R?', rze R NnpencTaBiseT cobou -0-CH,-0-CO-R®®, rze
R? nmpencrasisier co6Goit (Ci4)ankun mmm (Ci.g)ankokeu (B ocobennocru, -CO-O-
CH;-0-CO-0-31un, -CO-0-CH;-0O-CO-nponun);

o I'PYIIIIBI -CO-R?, rae R NPENCTABISAET coboii
-0-CH;,-CH;-N[(C.4)ankuin]; (B ocobernnoctu, -CO-0-CH;-CH;-N(CHs),); u

. rpyINIbI -CO-R®", rze R® NpencTaBiasieT CcoOOHW S-MeTHI-2-0KCOo-
[1,3]an0KCOM-4-1IT)-METUIIOKCHU-.

Kaxnpiii pa3, korga ajas omucaHus 00JACTH YHCJIOBBIX 3HAUYEHUH NMPUMEHSIOT
cioBo "Mexnay", TO ero cleAyeT INMOHUMAaTh 3HAYallUM TO, YTO KOHEYHbIE TOYKHU
yKa3aHHOrO JManasoHa sBHO BKJIOYEHBbl B Takol nauanaszoH. Hampumep: ecnu
TeMIlepaTypHBIl Auana3oH onuckiBaercs 3HaueHusMu mexay 40 °C u 80 °C, to aTo0
o3HaudaeT, 4TO koHeuHble TOUYKH 40 °C u 80 °C BkJIIOYEHBI B TaKOH AUAma3OH, HJIH
€ClIi NepeMeHHas ONpejesieHa KaK Lejoe 4uciao Mexay 1 m 4, 3To o3HaudaeT, 4To
nepeMeHHasi mpeacTaBsieT co0oii nenoe unucio 1, 2, 3 unu 4.

Ecnu He MCIONB3YIOT B OTHOIIEHUU TEMIEPATYpP, TO TEPMUH "MPHUONU3UTETBHO",
HAXOASIIUNUCS Tepea YHUCIOBbIM 3HadeHueM "X", B HaHHOW 3asiBKE OTHOCHUTCS K
UHTepBajy, KOTophlil pacnpocTpanseTcss oT X MuHyc 10% X no X mmoc 10% X, u
NPEeANnOYTUTENbHO K HHTEPBay, KOTOPBIN pacnpocTpanseTcs oT X muHyc 5% X mo X
namoc 5% X, B ormenpHOM  ciydae, KacawolleMcs TeMIlepaTyp, TepMHH
"mpubnuzurenpHO", HaxomswUHcsa mepen Temmeparypoidl "Y', B IOaHHOW 3asBKe
OTHOCHUTCSI K HHTEpBally, KOTOPBIIl pacrnpocTpaHsercs oT Temneparypsl Y munyc 10°C
no Y nmoc 10°C, u npeano4TUTENbHO K UHTEPBaly, KOTOPbIH pacnpocTpaHseTcs oT Y
muHyc 5°C go Y mmroc 5°C. Kpome Toro, TepMuH "KOMHaTHas TemIepaTrypa', Kak
UCIIONB3yEeTCs] B HACTOSIIEH 3asBKE, OTHOCUTCS K TeMIepaTrype NPUOIU3UTENBHO

25°C.
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JlOTIOTHUTENIbHBIE BAPHAHTHI OCYLIECTBICHHUS U300pETEHUS MPEACTABICHBI HUXKE

2) Bropoii BapuaHT OCYLIECTBIEHUS OTHOCUTCS K CO€MHEHUSIM B COOTBETCTBHU
¢ BapuanToM ocymectsienus 1), rne R' npexcrasnser coGoii Bomopos.

3) Jlpyroii BapuaHT OCYINECTBJIEHUSI OTHOCHUTCS K COEJUHEHHUAM B COOTBETCTBUH
C BAapUAHTOM OCylLIecTBJIeHHus 1), rae R npencTaBisieT coO0H MeTHII.

4) [Ipyroii BapuaHT OCYLIECTBJEHHUS OTHOCHUTCS K COCUHEHUSIM B COOTBETCTBUHU
¢ mOGBIM U3 BApHAHTOB ocymecTBiaeHus 1) - 3), rne R? mpencrasisieT co6oii MeTHII.

5) Apyroii BapuaHT OCYIIECTBJIEHUS OTHOCUTCS K COEAUHEHUSM B COOTBETCTBUU
¢ moGbIM U3 BapHaHTOB ocymecTsiaeHus 1) - 3), rae R? npexcrasmser co6oii xop uiu
Opom (B 0cOOEHHOCTH, XJIOP).

6) Jlpyroii BapuaHT OCYINECTBJIEHUS] OTHOCHTCS K COEJUHEHUSM B COOTBETCTBUHU
¢ moGBIM U3 BAPHAHTOB ocyuecTBieHus 1) - 3), rne R mpencrasmusier co6oii uaHo.

7) JApyroii BapuaHT OCYIIECTBJIEHUSI OTHOCUTCS K HauOOJee MPEeanOUYTHTEIbHBIM
COEUHEHUSAM B COOTBETCTBHHM C BAPHMAHTOM OCYIIECTBJEHHs 1), KOTOpbIe BBIOMPAIOT
U3 CIEAVIOIUX COCUHEHUN:

4-{6-[2-(2-MetunuH0a- 1 -1Ui1)-3THIAMUHO |-TUPUMHUANH-4 -1 } -O€H301HAasA
KHCJIOTA,

4-{6-[2-(2-LlmaHOUHIOJ- 1 -1JT)-3 TUIAMUHO |-TUPUMUANH-4-1111 } -O€H3 0l Has
KHCJIOTA,

4-{6-[2-(2,7-AumMeTUNINHA0I- | -1JT)-3THIAMHIHO |-TUPUMUAUH-4 -1 } -OeH30lHas
KHCJIOTA,

4-{6-[2-(2-XopuHIO0J-1-1JT)-3TUIAMHUHO |-MTUPUMHUANH-4 -1 } -OeH30HHAas
KHCJIOTA;

4-{6-[2-(2-bpomMuHI0a-1-1JT)-3THIAMUHO |-TUPUMHUANH-4 -1 } -O€H30HHAs
KHCJIOTA.

Coenunenus: popmynsl (I) B COOTBETCTBUY ¢ BapHAHTAMU OCyInecTBIeHUs 1) - 7)
U ux ($apMaLEeBTHYECKH TMPUEMIIEMBbIE COJIM MOXHO TPHMEHSITh B Ka4decTBE
JEKapCTBEHHBIX CPENCTB, HANMpuMmep, B popme dapManeBTUUECKHX KOMIO3UIHUHN IJIs
JHTEpPAJIbHOrO (KaKk, B OCOOEHHOCTH, MEpPOPajJbHOTO, Hampumep, B Gopme TabieTku
WIN KaliCyJibl) WM TMapeHTEepPaTbHOrO BBENEHHUs (BKJIIOYAas MECTHOE HaHECEHHWE WJIHU
WHTJISILHIO ).

HUsroroBnenne (apMaleBTHYECKUX  KOMMIO3ZHILUH  MOXHO  OCYINECTBISIThH
croco0OM, H3BECTHBIM JIIOOOMY CHIEMUANHNCTy B JAaHHOW 00NacTH TEXHUKH (CM.,

Hanpumep, Remington, 7he Science and Practice of Pharmacy, 21-e uznanue (2005),
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gacte 5, "Pharmaceutical Manufacturing" [omybnukoBano Lippincott Williams &
Wilkins]) nyrem BBemeHHUs oOmnuCcaHHBIX coenuHeHuilt Qopmynsl (I) wam  ux
(bapManeBTUUECKH NPUEMIIEMBIX coJiell, HeoOs3aTeabHO B KOMOMHAIIMU C JPYTUMH
TepaneBTUYECKH LIEHHbIMH BEIIECTBAMH, B FaJ€HOBYIO JEKAPCTBEHHYIO (GOpPMY BMECTe
C TMpPUTrOJHBIMH, HETOKCHUYHBIMHU, HHEPTHBIMH, TEPaNeBTHUYECKU COBMECTHUMBIMHU
TBEPABIMU MJIM SKMJAKHMU BEIIECTBAMU-HOCHTEISIMU M, HIpPH HEOOXOIUMOCTH,
OOBIYHBIMH (papMALEBTUUECKHUMHU BCIIOMOTATEIbHBIMH BEIIECTBAMH.

Hactosimee nzobpeTeHne TaKKe OTHOCHUTCS K criocoly
npeaoTBpaIeHUusT/POPUIAKTHKN WM JIedeHUs 3a00JieBaHUsI WIU PaCCTPOKCTBA,
YyIOOMSHYTOTO B  HACTOSMEH  3asBKe, BKJIIOYAIOLIEMy BBEIEHUE CYOBEKTY
(apManeBTHYECKH aKTUBHOTO Koju4yecTBa coenuHenus ¢opmyisl (I) B cooTBeTCTBUH
C BapMAHTAMHU OCyILIeCTBJIEeHUA 1) - 7).

B nmpenmouTuTeNPHOM BapHaHTE OCYINECTBJEHUS HN300pETeHHs, BBOAMMOE
KOJIM4E€CTBO HAXOAMUTCS B auanasoHe Mexay | mr m 2000 Mr B CyTKH, B 4aCTHOCTH,
mexay S mr u 1000 mMr B cyTku, Oojiee mpeanodYTUTENbHO Mexay 25 mr u 500 mr B
CyTKH, B ocobeHHocTH, Mexay 50 mr u 200 Mr B CyTKH.

Kaxnapiii pa3, korga ajas omucaHus O0JACTH YHCJIOBBIX 3HAYEHHIH NPUMEHSIOT
cloBO "Mexnay", TO ero clieAyeT INOHUMAaThb 3HAaYallUM TO, YTO KOHEYHbIE TOYKHU
yKa3aHHOIO JManasoHa sBHO BKJIOYEHBl B Takol auanasoH. Hampumep: ecnu
TeMIIepaTypPHBIH Auana3oH onuckiBaercsa 3HaueHussMu Mexay 40 °C u 80 °C, to sto
o3HavaeT, 4To kKoHeuHble TOuku 40 °C u 80 °C BkIOUYEHbl B TaKOW NHAIa30H, WU
€ClIi NepeMeHHasl ONpeaeseHa Kak LieJoe 4YucJIo Mexay | u 4, 3To O3HadaeT, 4To
nepeMeHHas MpeacTaBisieT codol uenoe yucio 1, 2, 3 unu 4.

Ecnu He uCcnonb3yOT B OTHOIIEHUU TEMIEPATYpP, TO TEPMUH "NPHUONH3UTETBHO",
HaXOASIIUUCSA Tepea YHUCIOBbIM 3HaueHueM "X", B NaHHOW 3asiBKE OTHOCHUTCS K
UHTEpBay, KOTOphI pacnpocTpaHsercs oT X MuHyc 10% X no X mmroc 10% X, u
NpEeANnoYTUTENbHO K HHTEPBay, KOTOPBIN pacnpoctpansercs oT X MuHyc 5% X mo X
namoc 5% X, B ormenpHOM ciydae, KacawolleMcs —TeMmIepaTryp, TepMHH
"mpubnusurenpHO", Haxomswuics mepen Temmneparypoidl "Y', B IOaHHON 3adBKe
OTHOCHUTCSI K UHTEpBaJly, KOTOPBI pacnpocTpaHsercs oT Temneparypsl Y munyc 10 °C
no Y nmroc 10 °C, u npeAnoyTUTENbHO K UHTEPBAy, KOTOPbIH pacnpoCTpaHsaeTcs OT
Y munyc 5 °C go Y nuroc 5 °C.

Bo uzbexanne kakux-nmu00 COMHEHHI ClieyeT OTMETUTb, YTO, €CIU COCIMHEHHS

ONMUCBIBAKOTCsA KaK MNPUTOAHBIC IJIA HpeI[OTBpaH_IeHI/Iﬂ/HpO(I)I/IJ'IaKTI/IKI/I HJINW JICYCHUA
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onpeneIeHHBIX 3a00MeBaHUl, TaKue COEJUHEHUs MOJOOHBIM 00pa30M MPUTOIAHBI IS
NPUMEHEHUS IS MPUTOTOBJIEHUS JeKapCTBEHHOTO cpencraa TS
npenoTBpaIeHus/IpoQUIaKTHKN WU JIeUeHHs] yKa3aHHbIX 3aboneBanuii. [lonoOHBIM
obpazom, Takue COeUHEHUs TaKXKe HNPUTOIHBI 151 cnocoba
NpeIOTBPAICHHUSA/TPOPMIIAKTHKYA HMJIM JIEYEHHs] TakuxX 3a00JieBaHUM, BKJIOUYAIOIIETO
BBEJIEHUIO CYOBEKTY (MIJIEKOTUTAIOINEMY, B OCOOEHHOCTH, YEJIOBEKY), HYKIAKIEMYCsI
B 3TOM, 3 PEKTUBHOTO KOJHUYECTBA TAKOTO COSUHEHUS.

Coenunenust popmyisl (I) B COOTBETCTBHM ¢ BapUaHTAMH OCyLIecTBICHUs 1) - 7)
SABISIIOTCA ~ TOJE3HbIMU Ui NPEeJOTBPAINCHUs/MPOPUIAKTUKH  WJIH  JICUEHUS
paccTpoicTB, Kacarmuxcs peuentopoB EP2 u/unu, npu npuMeHEeHHU B KOMOMHALIMH
¢ wmonyastopom PGE2 peunentopos EP4, xacaromuxcs kak EP2, tak u EP4
peLenTopos.

CoenunenusiMu, WHruOupyromumMu peuentop EP4, aBIAOTCS, B YaCTHOCTH,
Takue coenuHeHus Kak 4-[[4-(5-MeTokcu-2-nmupunauHui)HeHoKCH |MeTu|-5-meTun-N-
[(2-meTundenun)cynpdonun]-2-pypankapdbokcamung (BGC-20-1531, BGC20-1531;
W02004/067524); N-[[2,4-(2-3Tun-4,6-gumernn- | H-umunazo[4,5-c|nupuaun-1-
wi1)peHNIdTUIaMUHO |[KapOoHun|-4-metunoensoncyipponamun  (Grapiprant, AAT-
007, CJ-023423, MR-10A7, RQ-00000007, RQ-07, RQ-7-; W02002/032900); 4-
[(1S)-1-[[[3-(mnudTOop™MeTHnn)-1-MeTun-5-[3-(tpudpropmerun)penokcul-1H-nupaszon-4-
w1 |kapOoHMI |aMUHO |3THI |-OeH30lHas KHCJIO0Ta (E-7046, ER-886046-00;
W02012/039972); CR-6086 (W02012/076063); ONO-4578 (W0O2016/111347); u 4-
[1(S)-[5-xnop-2-(3-bTopdeHokcu ))nupunuH-3-uakapookcamMuao [3Tun|OeH3oiHas
kuciora (AAT-008, RQ-08, RQ-00000008; W0O2005/021508); a Takke COeTUHEHHS,
pPacKpBITHIE B WO02017/066633; WO02017/014323; WO02016/111347,
W02016/021742; WO02015/179615; WO02015/147020; W02015/091475;
WO02015/094912; W02015/094902; WO02014/200075; W02014/186218;
WO02014/126746; WO02014/122267; WO02014/086739; W02014/004230;
W02014/004229; WO02013/004290; WO02012/103071; W02012/076063;
W02012/043634; WO02012/039972; W02010/034110; W02010/032123;
W02010/019796; WO02009/139373; W02009/005076; W02008/123207;
W02008/116304; WO02008/104055; WO02008/017164; W02007/143825;
WO02007/121578; W02006/122403; WO02005/105733; W02005/105732;
W02005/037812; W02005/021508,; W02004/067524; W02003/099857;
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W02003/086390; W02003/087061; W02002/064564; W02002/050032;
W02002/050033; W02002/032422; W02001/072302.

Onpenenennsle coenuaenuss (Gopmynbl (I) B COOTBETCTBHHM C BapHaHTaAMH
ocymecTBieHuss 1) - 7) NOEMOHCTPUPYIOT CBOK OMOJIOTMYECKYI) AaKTHBHOCTb B
Ka4yeCTBe MOJIYJSATOPOB pelenTtopoB mnpocrtarianauHa-2 EP2 B Ouosnoruueckom
OKpPYXeHHH (T.€. B MPUCYTCTBHHU OJHOTO HJU HECKOJbKUX (PEPMEHTOB, CIOCOOHBIX
paspylaTh KOBAJEHTHYIO CBSI3b, MPUCOCIMHEHHYIO K KapOOHUJBbHOHW rpymme, TaKux
KaK aMHaas3a, screpasa uiu 00 MPUroAHbIM UX SKBUBAJEHT, CIIOCOOHBINH CHUMATH
NPOJIEKAPCTBEHHYIO TPYIINY C IPYMIbl KApOOHOBOH KHUCJIOTHI).

3a0oneBaHUsAMH WUJIM paccTpoiicTBamu, kacaromumucs EP2 w/wnm, ecnu takoe
COeMHEHNE NPUMEHSAIT B KoMOumHaumu ¢ Mmonyisatopom PGE2 peuentopos EP4,
kacaromumucsa kak EP2 penentopos, tak u EP4 peunentopos, SBIAKTCI, B
0COOEHHOCTH,

o 3JI0Ka4Ye€CTBEHHOE HOBOOOpa3oBaHue (B OCOOEHHOCTH, MeJaHOMAa, BKJIIOYAs
METAaCcTaTUYECKYI0 MEJaHOMY, paK JIETKUX, BKJIIOUas HEMEJIKOKJIETOUHbIN paK JIETKUX;
paKk MOYEBOro My3bIps, BKJKOYAass pak C€aMOro MOYEBOr0O My3bIps, YpPOTEIHaNbHO-
KJIETOYHYI0O KapUMHOMY, KapLUHOMBI IIOY€K, BKJOUYasd MOYEYHO-KJIETOUHYIO
KapLUHOMY, METACTATUYECKYK IOYE€YHO-KJIETOUHYIO KapLUHOMY, METAaCTaTHYECKYIO
CBETJOKJIETOYHYIO  KapUUHOMY  TIOY€K; 3JI0KaueCTBEHHbIe  HOBOOOpa30BaHUS
JKEJyJOYHO-KMUIEYHOTO TpPaKTa, BKJIOYas KOJOPEKTAJIbHBIM pak, METaCTaTUYEeCKUH
KOJIOPEKTaJbHBIA pak, CeMeWHbIl ameHoMato3Hblii nmonuno3 (FAP), pax numesona,
paK >KeayaKa, paK >KEJYHOrO Ny3bIps, XOJAHTMOKAapLUHMHOMY, TeNaTOLEIIOJSIPHYIO
KapUUHOMY M paK TMOAXKENIYyJOYHOM Keje3bl, TaKOW Kak aJeHOKapLUHHOMA
MOPKENYJOYHOMN KeJle3bl UM AyKTajlbHas KapLUHOMA MOAXKENyIJOYHOU JKeJle3bl;, pak
SHIOMETPUS;, PaK SMYHUKOB;, paK LIEHKHU MATKHU; HelpoOiacToMa;, pak MpeacTaTebHOMI
JKeNe3bl, BKJIOYas KacTPallMOHHO-PE3UCTEHTHBIM pak MpeCTaTEeNIbHON JKeJe3bl;
ONYyXOJIM FOJJOBHOI'O MO3ra, BKJIOYas METacTa3bl B MOJOBHOM MO3T, 3JI0Kau€CTBEHHbIE
[JIMOMBI, MYJbTU(GOPMHYIO TJIHOOJACTOMY, MEAYyJUIOo0JIacTOMY, MEHHHTHOMBI, pakK
MOJIOYHOM 3Keye3bl, BKJIOUas TPUXKAbl HEraTUBHYIO KapLUHOMY MOJIOUYHOH >XeJe3bl,
ONYyXOJIM POTOBOM MOJIOCTU, OMYXOJHU HOCOTJIOTKH, TOpPaKajlbHbIM pak;, pak roJOBBI U
mieu; JEeWUKO3bl, BKJIKOYAasg OCTPbIM MHUEJOUAHBIA JENK03, T-KJIE€TOUYHBIH JENKO3
B3POCJbIX; KAapLUUHOMBI, aJ€HOKAPLUHOMBI, THPEOUAHAs KapLUHOMA, BKJIKOUAs
NaNuAsspHY0 TUPEOUAHYIO KapLUUMHOMY, XOpHoKapuuHoma, capkoma IOuHra;

octeocapkoma; pabnomuocapkoma; capkoma Kamomru, numdomel, Bkioudas aumbomy
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bepkurra, nmumdpomy Xomxkkuna, muMmpomy MALT-Tuna, MHOKECTBEHHbIE MHUEJIOMBI,
U ONYXOJIM, HHAYLUHPOBAHHBIE BUPYCOM, B OCOOEHHOCTH, MEJIaHOMA, paK JIETKUX;, pak
MOYEBOrO My3bIpsi; KApIUHOMBI MO4YEK, 3J0KAaYeCTBEHHbIE HOBOOOpA30BaHUS
JKEJyJOUYHO-KMIIEYHOTO TPaKTa, pak 3HAOMETPHUs, paK AUYHUKOB, paK IIEHKU MATKH,
u HeiipoOyacToma);,

a Tak)ke panpHelmue 3a00JeBaHMs WM paccTpoiicTBa, kacaromuecss EP2 u/unn

EP4 peuentopos, Takue Kak:

o bonp (B ocoOeHHOCTH, BOcHanuTeNlbHass Ooixb U OoJie3HEHHas
MEHCTpyauus);

o SHIOMETPHUO3,;

o ayTOCOMHO-TOMUHAHTHAs MOJHUKUCTO3Hast O0JIe3Hb MOYEK;

o OCTpbIe MIIEMHYECKHUE CHHIAPOMBI Y OOJNIBHBIX C aTEPOCKIEPO30OM;

o MHEBMOHHUS; U

J HelponereHepaTUBHbIE  3a00NeBaHMs,  BKJIOYAas  aMUOTPOPHUUECKHH

JaTepanbHBI  CKIepo3, yaap; Oonesnp IlapkuHcona, Oone3Hbp AunbureiiMmepa u
cBsizanHas ¢ BUY nemeHmus;

. U, B fononHeHue k 3ToMy, EP2 u/unu EP4 aHTaroHuCcTh MOKHO MPUMEHSTh
IJIs1 KOHTPOJIS JKEHCKOH (PepTUIBHOCTH.

HanpHelmuMu 3a001€BaHUsIMU WU paccTpoiicTBaMu, kacaromumuca EP2 w/unu
EP4 peuentopos, SIBIASIOTCS ayTOMMMYHHBIE HapyLIE€HHs, Takue Kak, B OCOOCHHOCTH,
paccessHHBIN CKJIEpO3, PpeBMATOUAHBIA aPTPUT U OCTEOAPTPUT; U OCTEONOPO3.

Coenunenust ¢opmynsr (I) B cooTBeTcTBUM ¢ JIOOBIM M3 BapHAHTOB
ocymecTBieHuss 1) - 7), B YaCTHOCTHU, SIBIAIOTCS TMOJE3HBIMH B Ka4eCTBE
TEPAaNeBTUYECKUX CPEACTB JUIsl MPEJOTBPALIeHUs/TPOPUIAKTUKA HIJIH  JICYEHHS
3JIOKa4Y€CTBEHHOr0 HOBOOOpa3oBaHus. X MOXHO NHPUMEHSATh B BHUAE OTIEJIbHBIX
TEpaneBTUYECKUX CPEACTB, OJHAKO IJIs MNpedoTBpPAIleHUs/NMPOPUIAKTUKH WU
Je4YeHUs 3JI0Ka4€CTBEHHOI'O HOBOOOpa3oBaHUs YKa3aHHbIE COeANHEHUs
MPENNOYTUTEIbHO MPUMEHSIOT B KoMmMOuHauuu ¢ monyistopom PGE2 penentopos
EP4; u, kpoMe Toro, HeoOs3aTeNbHO B KOMOWHAIUU C OOHUM HWJIH HECKOJbKHUMU
XUMHOTEPANEBTUUECKIMH CPEACTBAMH W/WJIM paguoTepanueil W/WiM TapreTHOM
Tepanueili. Takoe KOMOMHHPOBAHHOE JIEUEHHE MOXHO OCYIIECTBIATH OJHOBPEMEHHO,

pasa€ibHO UJIKM B TCHEHUEC HCKOTOPOIO BPEMECHHU.
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Takum oOpa3oMm, wu3zoOpeTeHHe TakXkKe OTHOCUTCH K (apMameBTHYECKUM
KOMIIO3UIUSAM, COAEpIKaUM (papMaleBTUUECKH TPUEMIIEMOE BEIIECTBO-HOCUTENb, U:

o coequnenue ¢opmynsl (I) B coorBercTBUM ¢ JOOBIM M3 BapHAHTOB
ocymectByieHus 1) - 7); u/unu

. monyasitop PGE2 peuenropos EP4; n/unu

o U  OJHO WJIM HECKOJbKO MUTOTOKCHYECKUX XHUMHOTEPANEeBTHUUECKHX
CPencCTB.

Takum oOpa3oM, u3oOpeTeHne, KPpOMe TOro, OTHOCUTCS K HaOOpy, coaepIKaimemMy

o (apManeBTUUECKYI0 KOMIIO3UIIUIO, T'I€ yKa3aHHAas KOMIO3HIUS CONEPKHT
(apManeBTHYECKH MTPUEMIIEMOE BEIIECTBO-HOCHUTENb, U:

»  coenunenue ¢opmynsl (I) B coorBercTBUM ¢ JIOOBIM U3 BapHAHTOB
ocymecTByieHus 1) - 7);

o U HWHCTPYKIHH, KaK TPUMEHATb YKa3aHHYK (apManeBTUUECKYIO
KOMIIO3HMIMIO ISl MPEAOTBPALISHUS/TIPOPUIAKTHKH WU JICUEHUs 3JI0OKAYE€CTBEHHOTO
HOBOOOpa3oBaHUS B KOMOMHAIMU C XHUMHOTepamueidl W/ Miu paguoTepanueil u/uiau
TapreTHOU Tepamnuen.

Tepmunsl "paguorepanus" unu "nydeBas Tepanua" WIM "pagualiOHHAas
OHKOJIOTHA" OTHOCSTCS K MEJUIMHCKOMY NPHUMEHEHUI0O MOHU3UPYIOINETO HM3Jy4YEHHS
s TpenoTBpamleHusi/mpounakTuku (agblOBAaHTHAs Tepamnusi) W/UIW JIeYeHUs
3JI0KQYeCTBEHHOTO  HOBOOOpPA30BaHMS, BKJIOYAs HAPYXKHYHO U  BHYTPEHHIOI
paguoTepanuio.

Tepmun "rapreTHas Tepamnus" OTHOCUTCS K NPEAOTBPAIICHUIO/TPOPUIAKTHKE
(anbprOBaHTHAS TEpamus) W/ WM JICYSHUIO 3JI0KAYECTBEHHOrO HOBOOOPA3OBAHUSI OJHUM
WIN HECKOJIbKUMH AHTHHEOIUIACTUYHBIMH CPEACTBAM, TAKMM KaK Mallbleé MOJIEKYJIbI
WIN aHTUTENA, KOTOPbIe NEHCTBYIOT HAa KOHKPETHBIC THUIIBI 3JIOKAYE€CTBEHHBIX KJIETOK
WIN CTPOMAJBHBIX KJIETOK. HekoTropele THUMBI TapreTHOW Tepanuu OJOKUPYIOT
IeWCTBUE OMNpeNeNIeHHbIX (ePMEHTOB, OEIKOB HJIM JPYTHUX MOJIEKYJ, BOBJICUCHHBIX B
POCT U pacnpoCTpaHEHHE 3JOKAYECTBEHHBIX KJETOK. Jlpyrue Tumbl TapreTHOU
Tepamuyd T[OMOTAalT HMMMYHHOH cucTeMe YyOHMBaThb 3JI0KaUYE€CTBEHHBIE KJIETKHU
(MMMyHOTepanusi), WIM WHTHOUPYIOT aHTHOTEeHe3, POCT W OOpa3oBaHHE HOBBIX
KPOBEHOCHBIX COCYJIOB B ONYXOJH, MWJIH JOCTaBISAIOT TOKCHYHbIE BEIIECTBA
HEMOCPEACTBEHHO B 3JI0KaUYE€CTBEHHbIE KJIETKH M yOuBaroT ux. IIpumepom TapreTHOMH

TEpanmuu, KOTOpass, B YaCTHOCTHU, HABJIACTCA HpHFOI[HOfI JJIsA KOM6I/IHI/IpOBaHI/I$I C
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COEAMHEHUSMHU HACTOAIIEro U300pEeTeHHUs], SIBISIETCS HMMYHOTEpanus, B OCOOEHHOCTH,
UMMYHOTEpAMNus, TApTeTUPOBAHHAS HAa PELENTOP NMPOrpaMMUPYEMON CMEpPTH KJIeTKH 1
(PD-1 peuentop) mnmu ero nurana PD-L1 (Zelenay u np., 2015, Cell /62, 1-14;
Yongkui Li u gp., Oncoimmunology 2016, 5(2):¢1074374).

IIpu npumeHenun B KoMmOumHanuu ¢ coeauHeHusiMu ¢opmynsl (I), Tepmun
"TapreTHas Tepanus’, B 0COOCHHOCTH, OTHOCUTCS K CPEICTBAM, TAKUM KaK:

a) Huruburopsl peuentopa snmaepmaibHoro ¢akropa pocra (EGFR) wumam
Onokupyrwmue anrutesaa (Hampumep, repuHuTHO, SpAOTUHUO, adaTuHUO, UKOTUHUO,
JanaTuHUO, MaHUTYMyMal, 3aIyTyMymald, HUIMOTYy3yMal, MaTy3ymald u nerykcumad);

b) Huruburoper RAS/RAF/MEK  nyrtu  (manpumep, BemypadeHuo,
copapenund, nmabpadenud, GDC-0879, PLX-4720, LGX818, RG7304, tpameTuruod
(GSK1120212), xobumetnnund (GDC-0973/XL518), 6uanmernnud (MEK162, ARRY-
162), cenymetnnud (AZD6244)),

c) Huruburtopsl apomMarasbl (HampuMep, 3KCEMeCTaH, JIETPO30J, aHACTPO30JI,
BOp030J, popmecTaH, ¢anpo3on);

d) Haruburopsr aHruoreHesa, B ocoOeHHoctu, wuHruOuroper VEGF
CUTHAJIM3allMU, Takue Kak Oemany3umad (aBacTuH), pamynupymad, copadenud wiu
AKCUTUHUO;

e) HHrubutopbl HMMYHHBIX KOHTPOJIBHBIX ToueK (Hampumep: aHTU-PDI
aHTUTEeNa, Takue Kak mnemOponusymad (mamOponusymad, MK-3475), Hupomymab,
nuaunnzymad (CT-011), AMP-514/MED10680, PDR0O0O1, SHR-1210; REGN2810,
BGBA317; cnutHble Oenku, TapreTupoBaHHbie Ha PD-1, Takue kak AMP-224; manbie
MoJiekysabl - aHTu-PD1 cpencTtBa, Takue kak, Hanmpumep, COEAUHEHUsI, PACKPBITHIE B
W02015/033299, W0O2015/044900 u W0O2015/034820;, antu-PD1L anTutena, takue
kak BMS-936559, arezonmmzymab (MPDL3280A, RG7446), MEDI4736, aBenymab
(MSB0010718C), nypsanymad (MEDI4736); amtu-PDL2 aHTHTENna, Takue Kak
AMP224; antu-CTLA-4 aHTuTena, Takue Kak HOUIUMyMad, TpeMuiamymald, aHTHU-
muMmpountaktupupyromuid rer 3 (LAG-3) - anturena, takue kak BMS-986016,
IMP701, MK-4280, ImmuFact IMP321; anTH-T-KJIe€TOYHBIH HMMYHOTJIOOYJINH
mynus-3 (TIM-3) - anturena, takue kak MBG453; antu-CD137/4-1BB anTuTena,
Takue KakK BMS-663513/ypenymad, PF-05082566; aHTHU-T-KJIeTOUHbIN
ummyHopenentop ¢ Ig u ITIM nomenamu (TIGIT) - anturena, takme xkak RG6058
(anTu-TIGIT, MTIG7192A),
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f)  Meronpl,  BKIOUAKONME  BakUMHALUIO  (Hampumep, BaKLIMHALIUS
OEHIPUTHBIMU KJIETKaMM, BaKUHMHALMSA NenTuaoM uau OenkoMm (Hampumep, gplO0
nentunoMm unu MAGE-A3 nentugom);

g) IloBTOpHOE BBEeJEHHE MOJYYEHHBIX OT OOJBHBIX HJIM AJJIOTEHHBIX (UYXKHX)
3JIOKQYECTBEHHBIX  KJIETOK, TE€HETHYeCKH MOAM(PULUPOBAHHBIX ISl CEKPELHH
UMMYHOMOAYJIUPYIOIIUX  (GAaKTOPOB,  TaKUX  KaKk  BakOUHAa Ha  OCHOBE
TPaHCHUIIUPOBAHHBIX reHOM IPaHyJIOLUTAPHOTO-MOHOLIUTAPHOTO
kosionuectumyupyrmero ¢akropa (GMCSF) onyxoneBwix kinetok (GVAX) wunu
BaKLIMHA HAa OCHOBE TpaHCPUUHUPOBAHHBIX TIE€HOM Juranna fms-nmogoOHOMN
tupo3uHkuHasbl-1 (Flt-3) onyxonesrix knetok (FVAX), unu BakuuHa Ha ocHoBe GM-
CSF onyxoneBsx kJeTOk, oborameHHbx Toll-monodusim penenropom (TEGVAX);

h) AponTuBHas  MMMyHOTepamuss Ha  OCHOBe  T-KJIETOK,  BKJIOYas
CKOHCTPYUpPOBaHHble T-KJIETKM C XUMEpPHBIM aHTUTeHHbIM peunentopom (CAR)
(manmpumep, CTLO19);

1)  Tepamuss Ha OCHOBE LMTOKHHOB HWJIHM HMMYHOLUHTOKHHOB (Hampumep,
anba-unreppepoH, Oera-untepdepon, ramma-uHTepPEepOH, HUHTEPICHKUH 2,
UHTEpJIekuH 15);

j)  Aronucrel Toll-nogobueix peuentopoB (TLR) (manpumep, pesuxksumon,
UMHUKBUMOJ, TIOKonupano3mwi-munua A, CpG olurone3oKkCuHYKICOTH B ),

k)  Amnanoru tanupomuna (Hampumep, JEHAJTUAOMHUI, TTOMATUIOMHUN);

1)  Huruburoper uagonamuH-2,3-auokcurenassl (IDO) w/unm tpuntodpan-2,3-
nuokcurenassl (TDO) (manpumep, RG6078/NLG919/GDC-0919; unnoxcumon/IMT
(1-metuntpunrtodpan), INCB024360/snakagocrar, PF-06840003 (EOS200271),
F001287);

m) AKTUBATOPBl T-KJIETOYHBIX KOCTUMYJHUPVIOIIUX pPELENnTOpOB (Hampumep,
anTu-0X40/CD134 (HancemeicTBO penentopoB GakTOPOB HEKPO3a OMYXOJIH, WieH 4,
takue kak RG7888 (MOXRO0916), 9B12; MEDI6469, GSK3174998, MEDI0562),
aHTH-0X40-nmurann/CD252; aHTU-CEeMENHBIN reH TITIOKOKOPTUKOU -
unayuuposanHoro TNFR (GITR) (rakume kak TRX518, MEDI1873, MK-4166, BMS-
986156), antu-CD40 (cymepcemeiictBo peuentopoB TNF, unen 5) anturena (Takue
kak gaunety3ymadb (SGN-40), HCD122, CP-870,893, RG7876, ADC-1013, APX005M,
SEA-CD40); antu-CD40-nmurann anturena (rakue kak BG9588); antu-CD27

aHTHUTEJa, TAKUE KaK Bapuiaymad);
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n) Mounekyabl, CBSA3BIBAKOLIME ONyXoJecnenu(puuecKuidi aHTUTE€H, a TakKxke
NOBEPXHOCTHBINI Mapkep T-kierok, Takue Kak Oucnenupuyeckue aHTUTENA
(manpumep, RG7802, tapreruposannoe Ha CEA u CD3) unu ¢parMeHTH aHTUTE,
MUMETHYEeCKHe OeNKM — aHTUTeja, TaKue KaK CKOHCTPYHpPOBaHHbIE OeJku ¢
aHkupuHOBBIM moBTOpoM (DARPINS), npusnekarouuii T-knerkn Oucnenuduyeckuit
aktuBatop (BITE, nanpumep, AMG103, AMG330);

0) AHTHUTEeNa WJIM HMHTUOUTOPBI € HHU3KOW  MOJIEKYJSIPHOH  Maccoi,
TapreTUPOBAHHBIE Ha peLenTop KojJoHuecTumymaupyromero ¢akropa-1 (CSF-1R)
(mampumep, smakty3ymad (RG7155), kabupanuzymab (FPA-008), PLX3397);

p) ATreHTBl, TapreTHPOBAaHHBIE HAa KOHTPOJbHBIE TOYKHM HMMMYHHBIX KIIETOK,
€CTEeCTBEHHBIX KJIETOK-KHJIJIEPOB, Takue KaK aHTHUTEJA MPOTHUB
UMMYHOTJIOOYTUHONONOOHBIX  penentopoB kieTtok-kuiiepoB (KIR), Hampuwmep,
mupunymad (IPH2102/BMS-986015);

q) ATreHTBl, TapreTUPOBaHHbIE Ha  AJCHO3WHOBBIE  PELENTOPbl  WJIHU
skToHyknea3bsl CD39 u CD73, koropble npespamaroT ATP B aneHO3uH, Takue Kak
MEDI9447 (amtu-CD73 antureno), PBF-509; CPI-444 (aHTaroHucT penentropa
aneHo3mHa A2a).

IIpu npumeHeHuu B KoMOMHanuu ¢ coenuHeHussMH ¢opmyisl (I), uHruOuTops!
UMMYHHBIX KOHTPOJIBHBIX TOYEK, TaKMe KaK IepedyucieHHble B NyHkTe d), u, B
OCOOEHHOCTH, T€, KOTOpbIe TApPreTHPOBAHBbI HA PELENTOP MPOrpaMMHUPYEMOI CMepTH
kietku 1 (PD-1 peuenrtop) unu ero nurang PD-L1, sBasitoTcst mpeanoYTUTEIbHBIMH.

Tepmun  "xumumorepanusi"  OTHOCHUTCS K  JIGUEHHIO  3JIOKAYECTBEHHOTO
HOBOOOpa3oOBaHUS OIHUM U HECKOJbKUMH IUTOTOKCUYECKHUMHU
AHTUHEOIJIACTUYHBIMU cpencTBaMu ("LHUTOTOKCUYECKUMH XHUMHOTEPANeBTHUYCCKHUMHU
cpeactBaMu"). XUMHOTEPANHIO YaCTO NMPUMEHSAIOT B COUYETAHUHM C APYTHMU THIAMH
JeYeHHs] 3JIOKAYECTBEHHBIX HOBOOOPA30BAHWM, TAKMMHU KaK JIydeBas Tepamus WU
XUPYPTUYECKOE BMEMIATENbCTBO. TE€pMHUH, B OCOOEHHOCTHU, OTHOCHUTCS K OOBIYHBIM
IIUTOTOKCUYECKHM XUMHOTEPANIEBTUUECKUM CPEACTBAM, EHCTBUE KOTOPBIX BBI3BIBAET
rubesp KJIEeTOK, KOTOPBIE OENATCS CIUIIKOM OBICTPO, UTO SIBISETCS OOHUM U3 TIIaBHBIX
CBOWCTB OOJBIIMHCTBA 3JIOKAYECTBEHHBIX KJETOK. [IpM XUMHUOTEpamuu MOKHO
OPUMEHSTh OAWH JIEKAPCTBEHHBIH Tmpemapar 3a mnpuemM (OJHOKOMIIOHEHTHAas
XAMHOTEPAIHNs) 178051 HECKOJIbKO JEKapCTBEHHBIX npenapaTron cpasy
(koMOMHUpOBaHHAsT XMMHOTEpANus WM NOJUXUMHOTEpanusi). XHUMUOTepamus C

HUCIIOJIb30BAHUEM JICKAPCTBCHHBIX MPCIIAapaTOB, KOTOPBIC o6peTa}0T OUTOTOKCHUYECCKYHO
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AKTUBHOCTb TOJIBKO NPHU BO3ACHCTBUSA CBETa, Ha3blBaeTCA (POTOXUMHOTEpANued HIH
dboToauHaMUYECKON Tepanuen.

Tepmun "HUTOTOKCUYECKOE  XUMHOTEPANEBTUUYECKOE cpeactso” UJIH
"XUMHOTEpPANEeBTUYECKOE CPEACTBO" B KOHTEKCTE€ JAaHHON 3asBKU OTHOCUTCS K
AKTUBHOMY AaHTHUHEOIUJIACTUYHOMY CpPEACTBY, HWHIAYLMPYIOIIEMY aronTo3 MU
HEKPOTHYECKYI0 rudenb kjierok. [Ipu mpuMeHeHHMH B KOMOWMHAIUHM C COEAWHEHUSIMHU
dbopmynsl (I), TepMuH, B OCOOEHHOCTH, OTHOCHTCS K OOBIYHBIM LHUTOTOKCHYECKHUM
XUMHOTEPANEBTUUECKIM CPEICTBAM, TAKHM KakK:

a)  aIKUIHpPYKINHE CcpencTBa (HampuMmep, MeXJOPITAMHUH, XJIOPaMOYLIHI,
nukinodochamua, udochamun, CTpenToO30UUH, KAPMYCTHH, JIOMYCTHUH, MeydanaH,
nakapOa3uH, TEMO30JIOMUL, POTEMYCTHH, THOTENA WUJIU aJNTPETAMHUH, B OCOOEHHOCTH,
nukinodochamua, kapMmycTuH, Mendanan, nakapOba3uH UK TEMO30JOMUN ),

b) JexkapcTBeHHBIE TIpemapaTsl HAa OCHOBE IUIATUHBI (B OCOOEHHOCTH,
LUCIJIATHH, KapOOIJIATHH UJIH OKCAJHIIIATHH );

C) aHTUMeTaOOJNUTHBIE  JIEKAPCTBEHHbIE  mpemnaparel  (Hampumep,  5S-
dropypauun, ¢onueBas KUCJIOTa/IeHKOBOPHUH, KameuutaOuH, O-MepKanTOMypHH,
MEeTOTpeKcar, reMuutabuH, nurapabuH, ¢aynapaOuH uUIM TEeMeTpPeKcen, B
ocobenHoctu, S-propypaumin, ¢GonueBas KHCIOTa/JIEHKOBOPUH, KameUUTaOWH,
METOTpEeKCaT, FreMIUTa0UH WU TEMETPEeKCen);

d) mpoTruBOOMyXOJEBbBIE aHTUOUOTUKHU (Hampumep, nayHOPYOUIUH,
OOKCOPYOMUMH,  3nupyOuumMH,  uaapyOWIMH,  aKTUHOMHIUH-D,  OneoMuiuH,
MUTOMULUH-C UM MUTOKCAHTPOH, B OCOOEHHOCTH, JOKCOPYOULIMH);

€) HWHruOuUTOpHI MUTO3a (HampuMep, MAKJIUTAKCEJ, JOLETaKCes, HKCAOenIoH,
BUHOJIACTUH, BUHKPUCTHH, BUHOPEJNOWH, BUHIIE3UH UJIH 3CTPAMYCTHUH, B OCOOCHHOCTH,
NAKJIUTAKCeJ, TOUeTaKCeN, UKCAOCMUIOH UM BUHKPUCTHH ), UJIU

f)  wHruOuropsl  Tomom3omepasbl  (HampuMep, OSTOMO3HJA, TEHHUIIO3UI,
TOMOTEKAaH, UPUHOTEKAH, NU(PIOMOTEKAH HIJIM 3JIOMOTEKaH, B OCOOCHHOCTH, 3TOMO3HU
WU UPUHOTEKAH).

I[Ipy npumeHeHnn B KoMOWMHauWMu ¢ coeauHeHusmu  ¢opmyasl (1),
NPEANOYTUTENBHBIMU LUTOTOKCHYECKUMH XHUMHOTEPANEBTHYECKUMH CPEACTBAMHU
SABISIOTCA  BBIMIEYIOMSIHYTbIE  aJIKUIHpyIOIHe  cpencrsa (B 0COOEHHOCTH,
doremyctun, uukiopochamun, wudochamun, KapMyCTHH, nakapObasuH U UX
IpOJIEKapCTBa, TaKHWe KaK, B OCOOEHHOCTH, TEMO3O0JOMHJA WU (papManeBTUUECKU

IpUEMJIEMbIE COJM O3THUX COEJUHEHUN, B YAaCTHOCTH, TEMO30JIOMHA), UHTHOUTOPBI
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Muto3a (B OCOOEHHOCTH, MAaKJUTAaKCeJ, JOOIeTaKCesl, WKCA0emuJIOH, WU
bapmManeBTUUECKH NPUEMIIEMbIE€ COJIM 3THX COCIMHEHMI; B YaCTHOCTH, MAKJIUTAKCEN);
JeKapCTBEHHBbIE IpenapaTbl Ha OCHOBE IIaTHHBI (B OCOOEHHOCTH, IUCIUIATHUH,
OKCAJIMIIJIATUH U KapOOIJIaTHH); a TAKXKe 3TOMO3U U FreMIIUTa0uH.

XHMHOTEpANHUI0 MOKHO OCYLIECTBIISITh C JIeueOHOH IeIbI0 MM OHAa MOXET OBbITh
npeaHasHaueHa JJis MPOAJICHUS KU3HU UM CMSATYEHUs CUMIITOMOB.

o KoMOWHHMpPOBaHHBI METOJN JIEYEHHs] C TPUMEHEHHEM XHUMHOTEparuu
O3HAa4YaeT NPUMEHEHHUE JIEKAPCTBEHHBIX MpPEernapaToB BMECTEe C JOPYTUMH THIAMH
Je4YeHHs] 3JIOKAYECTBEHHBIX HOBOOOpA30BAaHWM, TAKUMH KakK JiyuyeBas Tepamus HWIH
XUPYPTUYECKOE BMEIIATEIbCTRO.

. UnayknuoHHass XUMHUOTepamnus sBIsieTcs Tepanuedl "mepBol JuHUUK"
3JI0OKa4Y€CTBEHHOI0 HOBOOOpA30BaHUS  XHUMHOTEPANEBTUYECKUM  JIEKAPCTBEHHBIM
npenaparomM. DTOT THI XUMHOTEPANUH IPUMEHSIOT s JIeueOHOH LeH.

o 3aKpensO MY XUMHOTEPANHIO OCYIIECTBISIIOT MOCIE PEMHUCCUH C LENBIO
npoaNuTh o0miee BpeMs >KH3HH O3 NMPU3HAKOB 3a00JeBaHUA M YIYYIIUTh OOLIYIO
BbDKMBA€MOCTb. JIekapCTBEHHBIM IpenapaTr, BBOAMMBII B JAaHHOM Cly4ae,
npeacTaBisieT cOOOH TOT K€ JEKAapCTBEHHBINH INpernapar, ¢ MOMOINbI KOTOpPOro Obuia
TOCTUTHYTA PEMUCCHS.

J VYcunenHass XUMHOTEpanus UAEHTHYHA 3aKPeIUISIIOIe XUMHUOTEpanuu, HO
NPUMEHSIOT JIEKApCTBEHHBIN IpenapaT APYroi, 4yeM NPUMEHSIN AJS WHIYKIHUOHHOM
XUMHOTEPANNH.

o KomOuHupoBaHHasi ~ XUMHUOTEpamnus  BKJIOYaeT JIeYEHHE  MalueHTa
HECKOJBKUMH  PAa3JIMYHBIMH  JIEKAPCTBEHHBIMH  IIpernapataMu  OJHOBPEMEHHO.
JlekapCTBEHHBIE TMpenapaTbl Pa3jUYAOTCS MO MEXaHU3MYy HEHCTBUS U TOOOYHBIM
s¢ppexram. CampiM OONBIIUM MNPEUMYLIECTBOM SBJISIETCS MHUHHMH3ALHS IIAHCOB
pPa3BUTHS PE3UCTEHTHOCTU K KAKOMY-JIMOO OTHOMY mpenaparty. Takxe JeKapCTBEHHBIE
mpenaparel 4acTO MOJKHO TPUMEHATh B 0o0jJee HHU3KUX J03aX, 4YTO CHHUIKAET
TOKCUYHOCTD.

o HeoanproBaHTHYIO XUMHOTEPANHUIO OCYLIECTBISIIOT 10 MECTHOTO JIEYEHHS,
TaKOro KaK XMPYpPruueckoe BMEIIAaTeNbCTBO, U OHA MpEeJHa3HA4YeHa ISl YMEHbIIEHUs
nepBuYHON  omyxonu. Ee  Takke  OCYImECTBIAKT MNPH  3JOKAYECTBEHHBIX

HOBOO6pa30BaHI/IHX C BBICOKHM PUCKOM MHUKPOMETACTATUICCKOTO 3a00JIeBaHUSI .
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L ANBIOBAHTHYI0O XMMHMOTEPANHUI0 OCYLIECTBJISAIOT IOCJIE€ MECTHOrO JE4YeHUs
(papmoTepanuu UM XUPYPTHYECKOrO0 BMeIIaTeabCcTBa). Ee€ MOXHO NPHUMEHSTh NpHU
OTCYTCTBUU JOCTAaTOYHBIX J0OKAa3aTeJbCTB HaJIn4us 3JI0KaYE€CTBEHHOTO
HOBOOOpA30BaHMsI, HO NMPHU MPHUCYTCTBUU pHUcKa peunanBa. OHa Takke MOJe3HA IS
UHAYLUPOBAHUS TuOenu JTOBIX PaKOBBIX KJIETOK, KOTOpblE pPAacCHpOCTPAHHINCH B
Apyrue 4YacTu Teja. OTH MHKPOMETAacTa3bl MOXKHO JIEUUTh aABbIOBAHTHOM
XUMHOTEpanueid W MOXKHO YMEHBIIUTh YaCTOTy PELUIUBOB, BBI3BAHHBIX STUMH
paccpenoTOUEeHHBIMU KJIETKaMH.

o [MonnepxuBaromas XUMHOTEpANusi MpPeACTaBisieT Cco0OW TMOBTOPHOE
Je4YeHHe HU3KUMHU 103aMU ISl IPOAJIEHUS] PEMUCCHH.

o CnacaTenbHyl0 XHMHUOTEpANHUI0 MM NATJHATUBHYIO XUMHOTEPAIHUIO
OCYINECTBJISIIOT 0Oe3 Je4eOHOW LeNd, a MPOCTO, YTOOBl YMEHBUIUTb OMYXOJEBYIO
Harpy3kKy M yBEJIUYUTb NPOJOJUKUTENbHOCTb JKU3HU. [l 3THUX pEXUMOB B LEJIOM
OKHMaeTCs NyYIHil MpOoQHIb TOKCUYHOCTH.

Tepmun "OmHOBpEeMEHHO", KOTla OH OTHOCHUTCS K THUIY BBEACHHUs, O3HAYAET B
HacToslllell 3asiBKe TO, YTO YKa3aHHBII THUIN BBEAEHHUS 3aKJIOYaeTCs BO BBEJAEHHUU
(mpuMeHeHHH) OBYX WM OOJBIIEr0 YMCJIAa AKTHUBHBIX KOMIIOHEHTOB W/HMJIM METOJOB
Je4eHHusl B NMPUONM3UTEIBbHO OJHO U TO JK€ BpeMs; INpUYEM CJIEeAYyeT MOHUMATbh, YTO
OJIHOBpPEMEHHOE BBeAeHHe (IpUMEHEeHHNE) IPUBENET K BO3eHCTBUIO HA CyOBbeKTa JBYX
i OOJIbIIEro Yucjaa aKTUBHBIX KOMIIOHEHTOB W/UJIM METOJOB JICUEHHS] B OJHO U TO
ke Bpems. Korga BBeneHUE OCYIIECTBJAETCS OJHOBPEMEHHO, yKa3aHHBIE [BA WUIHU
Oosibiiee YHMCIO AKTUBHBIX KOMIIOHEHTOB MOJKHO BBOJAUTH B KOMOWHAIUHU
(UKCUPOBAHHBIX /03, WU B 3KBUBAJEHTHON KOMOMHAIUM HE(PUKCUPOBAHHBIX 103
(Hampumep, € HCHOJb30BAHHEM JBYX WJIM OOJNBLIEro 4YHUCIA  Pa3JUYHBIX
(apManeBTUYECKNX KOMITO3UIUH, MOIJIEKAIMX BBEICHHIO OJHUM U TEM XK€ MyTeM
BBEJAEHHS B NMPUOJIU3UTENBHO OJHO M TO XK€ BPeMs), HJIM C MOMOIIbID KOMOWHAIUU
HEe(QUKCUPOBAHHBIX 103 C HMCIOJIb30BAHUEM JBYX HJIH OOJBIIErO YHCIA Pa3IUYHBIX
nyTell  BBeJeHHUs, TIA€ YKa3aHHO€ BBeJEeHHEe MPUBOAUT K IPAKTHUYECKHU
OJTHOBPEMEHHOMY BO3JEHCTBUIO Ha CyOBEKTa ABYX MJIM OOJBINETO YHCIA AKTHBHBIX
KOMIIOHEHTOB W/WJIN METOAOB JieueHuss. Hanpumep, npu npuMeHeHUH B KOMOMHALNH C
XUMHOTepanueil w/unu npuronHoil TaprerHod tepanueit, EP2/EP4 anHTaroHucTsI
HACTOSIIIEero N300pEeTEeHUs MPEAINOoaraeTcs IPUMEHITh "OJHOBPEMEHHO" .

Tepmun "komOuHauuss (UKCHUPOBAHHBIX MA03", KOrga OH OTHOCHTCS K THILY

BBCACHHsA, O3HA4Yac€T B HaCTOﬂH_IefI 3asdBKE€ TO, 4YTO YKaSaHHbIﬁ THII BBCIACHUA
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3aKJIF0YAeTCs BO BBENEHUU OIAHOW €JUHCTBEHHON (papMaLeBTHYECKON KOMIIO3UIIHH,
coaepkaliel 1Ba WM OONbIIEE YUCIO AKTUBHBIX KOMIIOHEHTOB.

Tepmun "pasnenbHO", KOrma OH OTHOCHUTCS K TUIYy BBEJEHHUs, O3HA4aeT B
HacTosIed 3asBKe€ TO, YTO YKAa3aHHBIH THUI BBEJEHUS 3aKJII0OYAETCS BO BBEAEHUH
(IpuMeHeHnH) ABYX WM OOJBIIEro YMCJIAa aKTUBHBIX KOMIIOHEHTOB W/MIIM METOJOB
Je4eHUs] B pa3Hble MOMEHTBI BPEMEHH, MPUUEM CJIeAyeT NMOHUMATh, UYTO pa3iejbHOE
BBeZeHHE (MpUMEHEeHUe) NMpuBeaeT K ¢asze JedeHus (Hampumep, mo MeHblier mepe 1
yac, 0coOOEHHO MO MeHbInell Mepe 6 4acoB, B OCOOEHHOCTH, MO MeHblueld Mepe 12
9acoB), B KOTOPOW CYOBEKT MOJBEPraeTcss BO3ACHCTBUIO IBYX MM OOJNBINEro 4YHcCJia
AKTUBHBIX KOMIIOHEHTOB W/WUJIW METOJOB JIEUEHUS] B OJHO M TO XK€ BpeMs, HO
pasmenbHOE BBeNeHHE (NMPUMEHEHHME) TaK)Ke€ MOJKET TNMPUBECTH K (ase JieueHus, B
KOTOPOH B TEUEHHUE OMPENEJICHHOIr0 NMepruoaa BpeMeHU (HarmpuMmep, 1o MEHbIIeH Mepe
12 4gacoB, B OCOOEHHOCTH, MO MEHbIIEH Mepe OAHOrO OHs) CyOBEKT MOABEpraeTcs
BO3/IEHCTBUIO TOJBKO OJAHOTO M3 ABYX WJIN OOJBIIETO YMCJIA AKTUBHBIX KOMIIOHEHTOB
u/unu MeTonoB JedeHHs. PasnenpHOoe BBeneHHe (IPUMEHEHHE), B OCOOEHHOCTH,
OTHOCHUTCS K CHUTyalUHsIM, B KOTOPBIX IIO MeEHbIIell Mepe OAWH U3 aKTHUBHBIX
KOMIIOHEHTOB H/HJIM METOAOB JIEYEHHS BBOIAT (MPUMEHSIOT) C MEPUOAUYHOCTHIO,
KOTOpasi CYIIECTBEHHO OTJMYAETCs OT €XEIHEBHOro (Takoro Kak OJWH pa3 WM JBa
paza B AeHb) BBeAEHHUs (NMpUMEHeHus) (Hampumep, I'i€ OAUH AKTHUBHBIH KOMIIOHEHT
W/UIN METOJ JIeYeHUs BBOAAT (NMPUMEHSIOT), HAapuUMep, OJWUH pa3 HJIM JABa pas3a B
AeHb, U APYroil BBOAST (MPUMEHSIOT), HAMpUMeEp, pa3 B JBa AHSA, WIH OAUH pa3 B
He#eNIo MIM C eme OOJpIIMMHU NIpoMexyTkamu). Hampumep, mpu npuMeHEHUH B
koMOuHauuu ¢ paauorepanueii, EP2/EP4 aHTaroHUCTBI HACTOSINEr0 H300peTeHHs
IpeanojaraeTcs NpUMeHsITh "pa3iesbHO".

Ilon BBegeHueM "B TeueHHE HEKOTOPOTO BpPEMEHH" B HACTOSIIEH 3asBKE
NMoApa3yMeBaeTCsl MOCIENOBaTEeIbHOE BBeNeHHEe (NMPUMEHEHHE) NBYX WU OOJBIIEro
YUCJia AKTUBHBIX KOMIIOHEHTOB W/WUJIM METOIOB JICYEHHUs] B pasHOE BpeMs. TepMuH, B
YaCTHOCTH, OTHOCUTCSI K METOJly BBeJEHUS (IIPUMEHEHHUS), B COOTBETCTBUH C KOTOPBIM
BCE BBeAeHHE (MIPUMEHEHHE) OJHOTO M3 AKTHUBHBIX KOMIIOHEHTOB W/HJIM METOJIOB
JeYeHHs] 3aBEpLIAIOT [0 Havaja BBeAeHUs (NMpUMEHeHHs) npyroro/apyrux. Takum
o0pa3oM, MOXHO BBOAUTH (NIPUMEHSATH) OIMH W3 AKTUBHBIX KOMIIOHEHTOB HW/WIHU
METOJIOB JICUEHHUsI B TEUCHHE HECKOJbKUX MECSALEB Mepesa BBeAeHHEeM (IIPUMEHEHHEM )

Apyroro(-ux) akTUBHOTO(-bIX ) KOMIOHEHTA(-0B) W/MJIN MeTOAa(-0B) JIEUCHUS.
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Beenenue "B TedeHHE HEKOTOPOIrO BPEMEHM" TaK)Ke€ OXBAThIBA€T CUTYyallUH, B
KOTOpbIX coenuHeHue ¢Gopmynsl (I) Oynmer mpuMeHsATbCA AJSA JEYEHHs, KOTOPOeE
HAYMHAETCs TOCJe TMpeKpalleHWs MepBOHAYAJbHOTO XHUMHOTEPANEeBTHUYECKOrO
(Hanmpumep, UHAYKLUMOHHON XUMHUOTEpaNnuu) U/Uin paanoTepaneBTHYeCKOro JeueHus
W/UNW JIeYeHusT MOCPEACTBOM TAapreTHOW Tepamuu, IAe HeoOsA3aTeNbHO YKa3aHHOE
JeueHue Oyner OCYIIECTBJISITHCS B KOMOUHALIUU c
JTOTIOJTHUTEJIbHBIM/TIPOI0JIKA0 LITUMCSI XUMHOTEPANEeBTHYECKUM W/ vu
paguoTepaneBTHYECKUM JIEYEHHEM H/HIIH JeYEeHHEM NOCPEICTBOM TaPreTHOMW Teparnuu
(Hampumep, B KOMOHMHAUMH C 3aKpeIUIAOMEd XUMHUOTEpamue, YCUIECHHOM
XUMHOTEpanuei, albIOBAHTHOM XUMHUOTEpanuen 158071 NOJAEPKUBAO LIEH
XUMHOTEpANnue; WIN WX pPaJuoTePaneBTUUYECKHMMH OJKBHBAJICHTAMH), TIE TaKoe
TOTIOJTHUTEJIbHOE/TIPOI0JIKAI0 I eeCs] XUMHOTEPANEBTHIECKOE u/un
pamuoTepaneBTHYECKOEe JIeUeHHE H/MJIM JICYEHHE IOCPEACTBOM TApTreTHOW Tepanuu
Oyner oCyLecTBIATHCA OTHOBPEMEHHO, pa3nesNibHO HWIJIH B TEYEHHE HEKOTOPOTO
BPEMEHH B CMbICJIE€ "OCYIIECTBIEHUS HE C TOH K€ CaMON NepUOAUYHOCTBIO .

Coenunenust Gopmyasl (I), kak ompeneneHo B BapHaHTaX OCYIIECTBJICHUs 1) -
7), B ocobenHoctu, B komOuHanuu ¢ moxyiustopom PGE2 peuentopos EP4, takxke
ABJISAIOTCA TOJIE3HBIMH B CIOCO0€ MOAYJIHMPOBAHUS MMMYHHOTO OTBETa y CyOBEKTa,
UMEIOIIEro  ONyXOJib, BKJKOYAOImEM BBeAeHHE O5(P(EKTUBHOrO  KOJIUYECTBA
coenunenuss Gopmyanl (I); roe ykazannoe 3¢p(eKTHUBHOE KOJUYECTBO PEAKTHUBUPYET
UMMYHHYI0 CHCTEMy B ONYXOJH VYKa3aHHOrO CcyObekTa, rae, B OCOOEHHOCTH,
ykazaHHOe 3} (P eKTUBHOE KOJUYECTBO:

o NPOTUBOJEHCTBYET MOJSAPHU3ALUUA OMyXOJIb-aCCOLUUPOBAHHBIX Makpodaros
B MOJIb3Y ONMYXOJb-MPOMOTHPYOIUX M2 Makpodaros; u/unu

o NOHMJKAKOIIE PEryJupyeT aKTHBALUIO, JKCMAaHCUIO u/uinu 3¢ ¢dexTopHyro
(YHKIIUIO MMMYHOCYIPECCUBHBIX KJETOK, KOTOpPbI€ HAKaIUIMBAIOTCS B OMyXoau (B
ocobeHHocTH, peryaaTopHbix T-kierok (Tregs) w/munm CynpecCOpHBIX KJIETOK
muenounuoro npoucxoxaerus (MDSC)); n/unu

. nopeimarome perynupyetr IFN-y w/unmu TNF-o w/unu IL-12 w/wnm 1L-2
JKCIPECCUI0 B MMMYHHBIX KJIETKaX, TaKMX KaK €CTECTBEHHbIE KJIETKU-KHJIepbl, T-
KJIETKH, NEHAPUTHBIC KJIETKH M Makpodaru (4TO NPUBOAUT K MHAYKIHUHU AIMOINTO3a

OMYXOJIEBBIX KJIE€TOK M/UJIU CAEPKUBAHUIO OHKOTE€HE3a); W/ UIu
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J HEMOCPEACTBEHHO HWJIMW KOCBEHHO MPOTUBOAEHCTBYET MOAABJIECHHOMN
aktuBanuu, [L-2 oTBeYyaeMOCTH W OKCHAHCUHM LHUTOTOKCHYECKHX T-KJIETOK (TeM
CaMbIM YMEHbINAsi MECTHYIO HMMYHOCYIIPECCHIO).

Coenunenust ¢popmyinnl (I), kak ompeneneHO B BapuaHTaX OCyLIECTBiIeHUs 1) -
7), B ocobenHoctu, B komOuHauuu ¢ moxayasitopom PGE2 peuentopos EP4, takke
SBJISIIOTCS TOJIE3HBIMH B CMoco0e YMEHBLIEHHS CKOPOCTH pPOCTa OMYXOJU W/UIU
YMEHBLIEHHS] pa3Mepa OMyXoJu y CyOBbeKTa, HMMEKIIEro OMyXOoJb, BKJIKYAKIIEM
BBeneHue 3¢dekTuBHOTO KonuuecTBa coeaumHeHus ¢Gopmynsl (I); rme ykazaHHOE
5 pekTUBHOE KOJIUYECTBO TMOHWXKAKIIE pPEeryJupyeT aHruoreHes omnyxonu (B
OCOOEHHOCTH, TIyTeéM YMEHbIIeHUs TMOABUNKHOCTU KJIETOK SHIOTENUs W/Ujiu
BBDKMBAEMOCTH, W/Wiu myTeM yMmeHblenus skcrnpeccuu VEGF (dpaktop pocrta
SHIOTENUS COCYAOB)), W/WiIH, rae ykazaHHOe 3(PQPeKTHBHOE KOJHYECTBO CHHKAET
BBDKHBAEMOCTb OMYXOJIEBBIX KJIETOK H/UJIM UHAYLUHUPYET amoONTO3 OMyXOJIEBBIX KJIETOK
(B ocobennoctu, nyrem uaruduposanusi PI3K/AKT u MAPK curnanusanumn).

Coenunenust Gopmynnl (I), kak ompeneneHO B BapHaHTaX OCYIIECTBJISHHS 1) -
7), B ocobenHocTu, B komOuHanuu ¢ moxaynsitopom PGE2 peuentopor EP4, takxe
ABJISIOTCA TOJIE3HBIMH B CIOCO0€ MOAYJIHMPOBAHUS MMMYHHOTO OTBETa y CYOBEKTa,
UMEIOIIEro  OMyXOJib, BKJIOYAKOINEM BBeAeHHE OS(P(EKTHBHOrO  KOJIUYECTBA
coenuHenus ¢opmynsl (I); roe ykazanHoe 3¢pPeKTUBHOE KOJUYECTBO PEAKTHUBUPYET
UMMYHHYIO CHCTE€MY B ONYXOJHU YKa3aHHOTO cyObeKTa; rae ykazanHoe 3(p¢eKTHBHOE
KOJIMYECTBO  AKTUBHPYET IUTOTOKCHYHOCTb U  MNPOAYLUUPOBAHHE IIUTOKHHOB
€CTeCTBEHHBIX KJIETOK-KHJIJIEPOB U/MJIM HUTOTOKCHYECKUX T-KJIEeTOK.

DKCHEPHUMEHTAJBLHBLIH Pa3aesa

I. Xumus

Bce Temnepatypsl ykazansl B °C. KoMMmepueckn TOCTyIHBIE HCXOAHbIE BEIECTBA
UCIIOJb30BAIM B TOM BHUJE, KAK OHU OBUIM MOJy4YEHBI, 0€3 JOMOJHUTEIbHOW OYUCTKH.
Ecnu He ykazaHO MHOE, BCE PEAKIIMU MPOBOAUIMN B BRICYIICHHON B CYIIUJIBHOM KAy
CTEeKJISIHHON mocyne B artmocdepe aszora. CoenwHEHHs OUYMINAIH C TOMOIIBIO
KOJIOHOYHOH (pudm-xpomaTorpaduu Ha CHIMKAreyie WX C MOMOIIbIO NMpenapaTUBHON
BOXX. CoennHeHus, ONMHCaHHBIE B HU300PETEHUH, XaPaKTEPU30BAIU [aHHBIMH,
nonyuyeHHbIMU nipu BbinmosHeHHH JKX-MC (Bpems ynepkaHus tg NPUBEAEHO B MUH,
MOJIEKYJIIpHAs Macca, I[IOJIydeHHas W3 Macc-CIeKTpa, NpuBeAeHa B I/MOJb),
HUCIONb3ysl YCIOBHs, IMEPEUHMCIeHHble HHUXe. B caywasx, korga CcOeguHEHUus

HACTOSIIEro n300peTeHns: HaONMIOOaITCs B BUIE CMeCH KOH(POPMAIIUOHHBIX U30MEPOB,
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410 OocoOeHHO 3ameTHO mo ux JXX-MC cnektpam, NpuUBEAEHO BpeMs YIEpKaHUs

HanboJjiee pacnpocTpaHEHHOTO KoH(popmepa.

O6opynosanue mus aHaautudeckoii JKX-MC:

B3O)XX wnacoc: bunapuplii rpaguentHbiii  Hacoc, Agilent G4220A wunu

3KBHUBAJIEHTHBIN

ABtonozarop: Gilson LH215 (¢ unkexkropom Gilson 845z) miau 5KkBUBaJIeHTHBIN
Kononounoe otnenenue: Dionex TCC-3000RS uiu 5kBUBaIEHTHOE

Heraszarop: Dionex SRD-3200 unu 3kBUBaJ€HTHBIN

IMonmurtounsiii Hacoc: Dionex HPG-3200SD unu 3xBUBaIeHTHBII

JIAMJI: Agilent G4212A unu 5KBUBaJIEHTHBIN

MC nerextop: OnIHOKBaIpyMmOJbHBIM Macc-aHanu3atop, Thermo Finnigan

MSQPlus unu 5KBUBaJIEHTHBIN

HNJICP: Sedere SEDEX 90 uau 3kBHUBaJIeHTHBIH
KX-MC Meton A

Kononka: Zorbax SB-aq (3.5 mkm, 4.6 x 50 mm). YVenosus: MeCN [amroeHT A];

Bona + 0.04% T®V [smoent B]. I'paguent: 95% B — 5% B 3a 1.5 mun (moTtok: 4.5

mi/muH). Jerektuposanue: Y®/Buaum. + MC, tg mpuBeIeHO B MUH.

Plus

ObGopynoBanue ans npenapatuBHoit BOXX:
BOXX nacoc: Gilson 333/334, ocnamennsiii Gilson LH215
Herazarop: Dionex SRD-3200

IMoanutounsiii Hacoc: Dionex ISO-3100A
JIM/JT: Dionex DAD-3000

MC neTekTop: OOHOKBAAPYIMOJbHBIN Macc-aHanu3zatop, Thermo Finnigan MSQ

Paspgenurens nmoroka: MRA100-000
HNJICP: Polymer Laboratories PL-ELS1000
ITpenaparusHas BOXXX ¢ OCHOBHBIMH VCIOBUSIMHU

Konounka: Waters XBridge (10 mkMm, 75 x 30 mm). Yenosusi: MeCN [anroeHT AJ;

Boga + 0.5% NH4OH (25% Bons.) [amoent B]; rpanuent cm. Tadauny 1 (motok: 75

MJI/MHH), HCXOAHOE TPOLEHTHOE COJAepKaHue 3JoeHTa A (X) OompenensioT B

3aBUCHUMOCTH oT MOJIAPHOCTHU COCIHMHCHUA, noaBeEpracmMoro OYHCTKE.

Herextuposanne: Y ®/Bugum. + MC
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Tabauna 1
t (MuH) 0 0.01 40 |60 (6.2 6.6
OmoeHT A (%) [x X 95 95 X X

Omroent B (%) |100-x [100-x |5 5 100-x [100-x

IIpenaparusHas BOXXX ¢ KUCJIOTHBIMHU YCIOBUSIMHU

Konounka: Waters Atlantis T3 (10 mxm, 75 x 30 mMm). YenoBusi: MeCN [3110€eHT

A]; Boga + 0.5% HCO;H [snroenT B]; rpanuent cm. Tabauny 2 (motok: 75 Myi/MuH),

UCXOAHOE MPOLEHTHOE CONEpKaHue BJ0eHTa A (X) ONpeaessiioT B 3aBUCHUMOCTU OT

MOJIIPHOCTH COEAUHEHUs, moaBepraeMoro ounctke. Jlerektuposanue: Y®/Bugum. +

MC
Tadauma 2
t (MuH) 0 0.01 40 |60 |62 6.6
OnroeHt A (%) [x X 95 95 X X

Onroent B (%) [100-x  [100-x |5 5 100-x |100-x

Coxkpamenus (IpuMeHsieMble BbIIIE UM HUXKE):

BOJH.
aTM.
boc

A

JAXM
DIPEA
JIMOA
JIMCO
Et,O
EtOAc
EtOH
ITpum.
OX

9

hept
BOXX

BOJHBIN

atmocdepa
mpem-0yTUIOKCUKAPOOHNI

IHU

IUXJIOpMeTaH
IUU3OTPONMMUIATHIAMUH, OCHOBaHHE XIOHHUTA
nuMmeTundopmaMun
ITUMETHUIICYIb(OKCUA

IU3THIIOBBIN 3Qup

STHJIALETAT

3TaHOJ

npumep

bmsm-xpomarorpadus Ha CUIUKaresie
gac(-bl)

renTaH(-bl)

BBICOKO3 ()P eKTUBHAS KUAKOCTHAsI XpoMmaTorpadus
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KX-MC JKUJKOCTHAsI XpoMatorpadus — Macc-CIeKTpOMETPHUs
Jlur. JuTepatypa

MeCN ALleTOHUTPHUI

MeOH METAHOJI

MII MUJITUITUTP

MUH MUHYTa(-bI)

MB MUKPOBOJHOBBIN(-as1)

Ph benun

PPh; tpudenmnpochun

nper. npenapaTuBHbIH(-ast)

PM peakLUOHHAsA CMECH

KT KOMHAaTHas TEMIIEpaTrypa

c cexyHna(-bl)

HaCBIII. HACBILEHHBIN (€CIM He YKa3aHO MHOE: HAChILI. BOJH.)
tBu mpem-0yTUI = TPETHUHBIN Oy THI
TEA TPUSTUIIAMUH

TOY TpUPTOPYKCYCHAS KHCIOTA

T TeTparuapodypaH

TCX TOHKOCJIOHHAas1 XxpomaTorpadus
tr BpeMs yAep KaHUs

TpudIat TpudTOpMeTaHCYNb(POHAT

A- IloryyeHHe NHPUMHAHHIAJTOTeHUAHBIX NPOU3BOAHBIX Gopmyas: (III)

A.1. 6-Xaop-N-(2-(2-meTtua-1H-unao0a-1-ua)3Tua)nupuMUINH-4-aMUH

K pactBopy 4,6-nuxnopnupumuauna (3.00 r, 20.1 mmons) B 2-npomnanone (50
mia) npu KT pobasnsror 2-(2-metun-1H-unpon-1-un)stan-1-amur (3.68 r, 21.1
mMmonb) 1 TEA (3.08 mu, 22.2 mmons). [TonydeHHYIO B pe3yibTaTe CMeCh HarpeBaroT
B COCyJZle ¢ OOpaTHBIM XOJOAUJBHUKOM B T€UeHHUE 2 4, 3aTeM AT oxnaauthest 1o KT
U KOHLEHTPUPYIOT MPU MOHUKEHHOM paaBieHUU. OCTaTOK pacnpenensroT MeXIy
Haceim. BonH. pactBopoM NaHCO; u EtOAc. Cnou pa3penstoT U BOAHBIN CJOH
3KCTparupyrT eme pa3 ¢ nomoubo EtOAc. OO0bennHeHHBIE OpPraHUYECKHE CIIOH
IPOMBIBAIOT BOAOH, COJNEBBIM pacTBopoM, cymar Hany MgSO4, duneTpyror u
pacTBOpUTENb YAANAKT B BaKyyMe, IOJydas LeJeBOll MNPOAYKT B BUAE KEITOTO

nopowka (5.45 r, 94%). XKXX-MC A: tg = 0.87 mux; [M+H] = 287.13.
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A.1.1. 2-(2-Metuna-1H-unpoa-1-ua)atan-1-amun

K pactBopy 2-merununznona (10.04 r, 75 Mmmouns) B Tonyose (200 mu) no0aBasoT
ruapoxjgopun 2-xjpopatunamuHa (17.4 r, 150 Mmounb), CBeXE€H3MEJIbYEHHBIN B
nopomok NaOH (21.00 r, 525 mmonp) u ruapocynbdar rerpabyrunammonus (2.037 r,
6 mmoub). IlonyueHHyr B pe3yjbTare CMeChb HArpeBalOT B COCyAe C OOpaTHBIM
XOJOAUJIBHUKOM U IepeMelnBaT B TedeHue 17 4. 3arem ee oxnuaxpaarT no KT u
bunpTpyroT dYepes ¢uiabTpoBalbHyr Oymary. OcCTaTOk JaBa pas3a pacTHPAOT C
TOJYOJIOM U QUIBTPYIOT. PUIBTPAT KOHUEHTPUPYIOT MPU MOHUKEHHOM JaBJICHUHU, U
OCTaTOK o4yumarnT ¢ nomombo DX, ucnonae3ys rpaaueHt JXM/MeOH, ot 100:0 no
95:5. Tlocnie KOHIEHTPUPOBAHHS COIEpKAMUX MNPOAYKT (pakumii, yka3aHHOE B
3arojioBke coenunenue (13.2 v, 99%) mony4arotr B Bume xkentoit cmonel: XKX-MC A:
tg = 0.54 mun; [M+H] = 175.31.

A2, 1-(2-((6-XnopnupumMuauH-4-ua)amMuno)d3tua)-1H-ungon-2-
KaApPOOHUTPHJI

VYKka3aHHO€ B 3aroJIOBK€ COEJUHEHHE MOJYy4alT B COOTBETCTBHU C CHHTE30M
A.l., onucaHHBIM BBIIIE, HCNONB3YS 2,2,2-Tpudropanerar 2-(2-umano-1H-ungon-1-
un)stan-1-amunaus; KKX-MC A: tg = 0.85 muH,; [M+H]" = 298.05.

A.2.1. 2,2,2-Tpudropauerar 2-(2-uuano-1H-ungon-1-nia)stan-1-aMuHus

PactBop mpem-0ytun (2-(2-umano-1H-unnon-1-un)stun)kapbamara (2.08 r,
6.56 mMonb) B IXM (20 mn) obpadarsiBator T®VY (20 miu), u PM nepememuBaroT B
teueHne | u mpu KT. PactBopurenu ypansior B Bakyyme. OcTaTok Tpu pasa
pactuparor B Et,O ¢ monyueHueM yka3aHHOTO B 3arojlOBK€ COEIMHEHMs B BHJE
6esxeBoro nopomka (1.56 r, 81%). XKX-MC A: tg = 0.82 mun; [M+H]™ = 186.25.

A.2.2. Tpem-6yTua (2-(2-unano-1H-ungon-1-ua)dTua)kapéamar

K pactBopy 1H-unpon-2-xkapbounutpuina (0.80 r, 5.63 mmons) B JIMPA (25 mu)
nopuusmu pobasnsror NaH (0.27 r, 6.75 mmons), u PM nepememmnBaror npu KT B
teueHue 15 mun. [lo kannsam gobasisitoT pacTtBop N-Boc-2-6pomatunamuna (1.30 T,
5.63 mmonp) B JIM®PA (10 mi), u PM HarpesaroT no 85°C u nepeMemInBarOT MPH 3TOH
TeMiepatype B TedeHue 17 4, 3atem oxnaxaarT 10 KT u pacnpenenstor mexay Et,O
u H;O. Bonsblii cloii TOBTOPHO JKCTparupyrwT ¢ nomombo Et,O  (x3).
OObvenuHeHHble oOpraHudeckue ciom cymar Hax MgSO4, OGuiapTpyroT WH
KOHLEHTPUPYIOT NPU MOHUKEHHOM JAAaBJIE€HUHU C MOJYUYEHUEM YKAa3aHHOTO B 3aroJIOBKe
coenuHeHus B Buae kopuuHeBoro macia. XXX-MC A: tg = 0.90 mun; [M+H-Boc]" =

186.27.
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A.3. 6-Xaop-N-(2-(2,7-aumerna-1H-una0a-1-ua)3THI)NIHPUMHANH-4-aMHUH

YKka3aHHO€ B 3aroJIOBK€ COEJUHEHHE MOJYy4alT B COOTBETCTBUU C CHHTE30M
A.l., onucaHHbIM BbILIE, UcnoONb3ysa 2-(2-metun-1H-unnon-1-uwn)stan-1-amun; XKX-
MC A: tg = 0.91 mun; [M+H]" = 301.19.

A3.1. 2-(2-Metuna-1H-unpoa-1-ua)3tan-1-amun

VkazaHHOe B 3aroJIoBKe COEJWHEHHE IOJIy4aloT B COOTBETCTBUU C

cuHTe3oM A.1.1., onucaHHbIM BbIlIe, UCTIONB3YS 2,7-nuMeTrmnuaAoN;, XKX-MC A: tg =
0.58 mun;, [M+H]" = 189.26.

B- Ilonyyenue npumMepos

Ob6mas metoauka A: couyetanue Cy3yku ¢ ucnoan3zosanuem Pd(PPh;),

CMech COOTBETCTBYIOLIETO MUpUMHANHTaJoreHuaHoro npoussogxHoro (II) (0.15
MMOJb), 4-kapbokcupenundopornoBoii kucaoThl (0.18 mmonp) u 2M K,COs3 (0.3 wmao,
0.6 MmMomb) B 3TaHOJE (3 MIJI) MPOAYBAKT C MOMOINBIO aproHa, JOOABISIIOT TETPAKHUC-
(Tpudpenundocdun)-nannaguii (0.0075 mmons), 1 PM narpesatot npu 90°C B TeueHue
HOYH. AJBTEPHATUBHO, PEAKLIUIO MOXHO BBIIIOJHUTH B MHUKPOBOJHOBOM INpudope npu
120°C B Teuenme 10 - 30 muH. PM ¢unprpyror uepes 0.45 MKM CTEKJISIHHBINA
MUKPOBOJOKOHHBIH (QuiabTp, npoMbiBaroT cMecbio EtOH/MeCN u IM®A. dunbprpar
ounimaroT Jubo ¢ mnomombpio mnpenapatuBHoit BOXKX, nubo ¢ momompo DX
AnbTepHATUBHO, €ro pa30aBisAOT BOAOH, NpU HEOOXOIMMOCTU KOPpPeKTHPYIOT pH u
skctparupyroT (3x) ¢ momombro EtOAc. OO0benuHeHHbIE OpPraHUYECKHE SKCTPaKTBI
cymar (MgSO4) 1 KOHUEHTPUPYIOT MPU MOHUKEHHOM AaBjeHnU. OCTaTOK OYULIAIOT C
nomouibio npenapatusHoit BOXKX unu ¢ momoupro OX.

Hpumep 1: 4-{6-[2-(2-MeTuanHao0-1-HJ)-ITHIAMHHO |-MUPUMHAUH-4-HJ1}-
O0eH30HHAasi KHCJIOTA

VkazaHHOE B 3aroJIOBK€ COEIMHEHHE IOJyYalT B COOTBETCTBHH C OOImIei
METOAUKOH A, ONMHUCAHHOW BbIIE, HCHONB3Ys O-xyop-N-(2-(2-metun-1H-unnon-1-
wi)3Tun)nupuMuaua-4-aMmua (A.1.), B BuUae He cOBCeM 0OeJoro TBEPAOro BEIIECTBA;
XKX-MC A: tg = 0.67 mun; [M+H]" = 373.09.

Ipumep 2: 4-{6-[2-(2-HHuanonHa0J-1-HJ1)-ITHIAMHHO |-MUPUMHAHH-4-HUJT}-
O0eH30HHAasl KHCJIOTA

VkazaHHO€ B 3aroJIOBKE COEAUMHEHHE IIOJy4alT B COOTBETCTBHH C OOImIei
METOAUKOH A, OmMCaHHOW Bbime, ucnodab3ysd  1-(2-((6-xmopnupumMuguH-4-
wi1)aMuHo )3Tun)- 1 H-unnon-2-kapbouurpun  (A.2.), B Buge Oenoro TBEPAOTO

semectBa; JKX-MC A: tg = 0.56 mun; [M+H]" = 384.16.
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IIpumep 3: 4-{6-[2-(2,7-AuMeTHINHA0a-1-HT)-3THIAMHHO|-NTHPUMHANH-4-
Ui}-0eH30HHast KHCJI0TA

VkazaHHO€ B 3arojIOBK€ COEAMHEHHE II0Jy4alT B COOTBETCTBHH C OOIIei
METOAUKON A, ONMMCAaHHON BhIlIE, UCTIONB3Ys O-xnop-N-(2-(2,7-numerun-1H-unnon-1-
wi)3Tun)nupumMunua-4-amud (A.3.), B Buae OJIeIHO-XKEJITOr0 TBEPAOTO BEIIECTBA;
KX-MC A: tg = 0.69 mun; [M+H]" = 386.92.

Hpumep 4: 4-{6-[2-(2-XnopuHaos-1-HJ1)-3THIAMHHO |-MUPUMHAUH-4-HJ1}-
O0eH30HHAasi KHCJIOTA

B  MB-npobupky 3arpyxkarotr mpem-0ytun  4-(6-((2-(2-oxkcomHnoaMH-1-
WJT)3THJ)aMUHO JTUpUMUIUH-4-un)oen3oatr (200 mr, 0.465 mmonp), AXM (3 M) u
POCIl; (0.0848 wmn, 0.929 wmosb), €€ YKYNOPHBAOT U MEPEMELIUBAIOT IPH
HarpeBaHUH C OOpPAaTHBIM XOJOAUJIBHUKOM B TedeHue 6 4. PM oxnaxkpator no 0°C u
octopoxkHo raciat 32% NaOH no ocHoBHoro 3Hauenus pH, 3ateM oCTOpOKHO
n00aBIAIOT JOMOJHUTEIbHOE KOJUYECTBO BOABL. BOAHBIN CIOH 3KCTParupyroT C
nomombo JAXM (x 3). Oprannueckue CIOM MPOMBIBAIOT COJIEBBIM PAaCTBOPOM, CyINAT
Hag MgSOy. QuabTpyOT U KOHUEHTPUPYIOT NMPHU MOHUKEHHOM naBjieHnu. Jl00aBisioT
MeOH u pactBopuUTenb yAANAKT NPU NOHUKEHHOM AaBjeHuu. OCTaTOK pacTBOPSAIOT B
sranojse (2 mu) u H,O (1 mu), nobGasnsitor moHorunapar ruapokcuna jutust (101 mr,
2.38 mMonb), u cMmech HarpeBaroT npu 105°C B Teuenue 1 4. PeakuMOHHYIO CMecCh
¢unpTpyroT 4yepe3 0.45 MKM CTEKJISHHBIH MUKPOBOJIOKOHHBIH (QHIBTP M OYHILIAKT C
noMoubi0 ocHOBHOM mpen. BOXXX ¢ monyueHueM ChrIpOTro yKa3aHHOrO B 3arojIOBKe
coenuHeHuss B Buae Oenmoro TBepaoro BemectBa (16 mr, 9%). dKX-MC A: tg = 0.69
muH;, [M+H]+ =393.13.

a) Tpem-6yrua 4-(6-((2-(2-oxkcOHMHAOJHH-1-HJI)3THI)aMUHO)THPUMHAHH-4-
uia)deHsoar

VkazaHHOE B 3aroJIOBK€ COEIMHEHHE IOJyYalT B COOTBETCTBHH C OOImei

METOAMKOH A, ONHCaHHOW Bbime, Hcnoab3ysd  1-(2-((6-xmopnupumMugnH-4-

WJ1)aMHUHO )3THJT )UHIIOJIMH-2-0H u 4-mpem-6yTokcukapOoHuNPpeHuI00POHOBYIO
kucynoty; KX-MC A: tg = 0.75 muH; [M+H]" =431.07.

b) 1-(2-((6-XopnupHUMHAHH-4-WJI)aMHUHO)3THJ)UHAO0JIHH-2-0H

VYka3aHHOE B 3aroJIOBKE COEJJUHEHHE MOJy4aloT B COOTBETCTBUHU C CUHTE30M A. 1.

OTMMCAHHBIN BBIIIE, UCTIONB3Ys |-(2-aMuHO3TUN)UHAONNH-2-0H; XKXKX-MC A: tg = 0.70

muH; [M+H]" = 289.13.
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IIpumep S: 4-{6-[2-(2-bpomMuHa0J-1-HJ1)-ITHIAMHHO |-MTUPHUMHANH-4-HJ1}-
OeH30liHAsl KHCJ0TA

B MB-npobupky 3arpy>KarmoT 3TUN 4-(6-((2-(2-oxconHaONMNH-1-
WJI1)3THJ)aMUHO )TupuMuauH-4-un)oenzoar (60 mr, 0.149 mmonp), AXM (2 mia) wu
POBr; (64 mr, 0.224 MMounb), €€ yKYNOPUBAIOT U MEPEMELINBAIOT MIPU HArpeBaHUU C
oOpaTHbIM XoJOOUJIbHUKOM B TedeHue 1 u. PM oxnaxpator no KT, nobGasnstor
umunazon (12.3 wmr, 0.179 mmonb), u PM HarpeBamoT B cocyae ¢ OOpaTHBIM
XOJIOAUJIbHUKOM B TeueHue 48 4u. PM oxnaxaarT U OCTOPOKHO TacAT HACHIII. BOAH.
NaHCO; u skcrparupyroT ¢ nomouipio JIXM (x 3). OpraHudeckue CJIOH MPOMBIBAIOT
coJeBbIM pacTBOpoM, cymar Hax MgSO,, GUIBTPYIOT U KOHLUEHTPHUPYIOT TMPHU
noHmkeHHoOM aaBjeHuu. OcTaTok pacTBopsiroT B 3Tanone (2 mum) u H,O (1 wmn),
n00aBIAIOT MOHOTHUAPAT ruapokcunaa autus (35 mr, 0.83 MMob), U CMeCh HArpeBarT
B cocyae C OOpaTHBIM XOJIOAUJIBHUKOM B TEYeHHE HOYH. PEakUMOHHYI CMecCh
¢unprpyroT yepe3 0.45 MKM CTEKJISHHBII MHUKPOBOJOKOHHBIH (PUIBTP W OYHINAKT C
noMouibio ocHOBHOU mpen. BOXX ¢ monyueHnem ChIporo yka3aHHOTO B 3aroJIOBKE
coeauMHeHus B BHUAE xkenroro Teepaoro BemecTtsa (1 mr, 1%). XKX-MC A: tg = 0.69
muH; [M+H]+ = 438.85.

a) OrTua 4-(6-((2-(2-oxkcoMHAOJNH-1-NI)3THI)AMHHO)IHPUMHUAHH-4-
uia)deHsoar

Vka3aHHOE B 3aroJIOBKE€ COEAWHEHHE IOJY4YaloT B COOTBETCTBUH C OOIIei
METOAMKOH A, oOmucaHHON  Bblme, ucnoiab3ys  1-(2-((6-xmopnupuMuanH-4-
WJ1)aMHHO)3TUJ )UHIOJUH-2-0H (mpuMep 4-b) u 4-3TOokcUKapOOHMIPEHUTOOPOHOBYIO
kucynoty; KX-MC A: tg = 0.69 muH; [M+H]" = 402.94.

Buosiornueckue aHaau3ssbl in vitro

3HaYeHHUs] aHTArOHUCTUYECKOH akTHMBHOCTHU coenuHeHuit Gopmynsl (I) Ha EP2 u
EP4 peuenTtopsl onpeaensitoT B COOTBETCTBUU CO CIEAYIOIINUMHU 3KCIIEPUMEHTAIbHBIMHU
METOIaMHU.

B anammze wucnoae3ytor PathHunterTM HEK 293 PTGER2 u PTGER4 b-
appecTUHOBBIe KJieTOo4uHble quHHU OT DiscoverX. Cucrema OCHOBaHa Ha MpOLEnype
KOMIUIEMeHTauun ¢parMeHToB ¢epmeHTta. JlBa KOMIUIEMEHTapHbIX (parMeHTa
dbepmenTa b-ramakTo3mmasbl SKCOPECCUPYIOT B CTAOUIBHO TpaHCHUIHPOBAHHBIX
KIeTkax. bonpmyro dYacTh b-ram, HassiBaemyo AD - akumentopoMm (QepmeHra,
koHAeHCUpyT ¢ C-xoHuom b-appectuna 2. Menbpmuii (parMeHT, Ha3bIBAEMBbIM

ProLinkTM mapkepom, kornencupyoT ¢ PTGER2 (EP2) unu PTRGER4 (EP4) no C-
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koHny. IIpu akTuBanum, b-appecTur pexpyTUpyeTcs, 4YTO 3aMyCKaeT B3aUMOJAEHCTBUE
ProLink u A®, mo3BoJisisi KOMIUJIEMEHTAIUIO IBYX (pparmMeHTOB b-ran u oOpaszoBaHue
(GyHKIIMOHANBHOTO (epMeHTa, KOTOpPbIi CcHocoOeH TuApPOIU30BaTh CcydOCcTpar W
reHEepPUPOBATh XEMUIIOMUHECILEHTHBIN CUTHAJ.

Ananus Ha ocHoBe hEP2 b-appecTtuna:

HEK 293 PTGER2 b-appecrunossie kieTku (DiscoverX 93-021-4C1) oTnensroT
OT 4Yamek IJisi KyJbTHBHpOBaHUs Oydepom ans nuccoumanuu kierok (Invitrogen,
13151-014), u cobuparoT B cpene mis pocta (CP: DMEM + Glutamax-I (Invitrogen
32430)/10% FCS, 1 % nenuumuinHa/cTpentomuiinaa). BeiceBaror 5000 kieTok Ha
nyHky 384 nyHouHoro miaHmeTa (Oembiit ¢ 6enbiMm qHoM, Greiner 781080) B 20 Mk
CP nHa nyHnky. [Inanmet uakyOupyrot npu 37°C, 5% CO;, B TeueHue 24 4acos.

basosble pacTBOPBI TECTUPYEMBIX COEJUHEHUN MPUTOTOBISAIOT C KOHLEHTpaLUen
10 MM B IMCO u cepuiino paszbapisroT B IMCO no KOHIEHTpauid, HeoOX OTUMBIX
101 KPUBBIX 3aBUCHUMOCTH "no3a MHrHOMpoBaHUA-3pPexT" (MHTEepBaNT TECTHPYEMBIX
koHIeHTpanui: 10 MkM - 2 HM minu 1 MM - 0.2 HM).

PGE2 (Cayman 14010, 6azosbiii pactBop: 10 MM B JIMCO) uCnonp3ymoT B
Ka4yecTBe arOHHUCTA NNPU KOHEUHOH KoHUeHTpauuu 5 MkM, cooTBercTByromeit EC80.

IITh MUKPOJNUTPOB pa30aBIEHHBIX COEJUHEHUH MEPEHOCAT B aHAJUTUYECKHUH
miaHwer. Ilnanmer npeaBapuTenbHO MHKYOUpyroT B TedeHue 15 munyt npu 37°C.
3arem nATtb MukpoautrpoB PGE2 (xoneunas xoHu. 5 MkM) mnepeHocsaT B
aHajmuTH4eckuil nuanmer. [Inanmer nukyOupytor 120 munyt npu 37°C.

KomnonenTsl HabGopa mais nerektupoBaHuss PathHunter Glo otrauBaroT u
CMEIIUBAIOT B COOTBETCTBHM C MHCTPYKUHUSAMHU mpou3Boautens: | yacte cybcTpara
Galacton Star ¢ 5 yactsamu pactBopa Emerald IITM u 19 yacTsaMu aHAJIUTUYECKOTO
oydpepa PathHunter Cell, coorBeTcTBeHHO. [[BeHaAlaTh MKJ peareHTa MEePEeHOCST B
AHAIUTHYECKUH TUIAaHIIET W HWHKYOUPYIOT B TedeHWe | uaca NpW KOMHATHOMH
TeMIiepaType B TeMHOTe. MMIyJabChl JIOMUHECIIEHLIUU CUUTHIBAIOT Ha punaepe BMG
Fluostar Optima B COOTBETCTBUM C HHCTPYKLUHUSIMHU IPOU3BOTUTENS.

JUnst Kakqol KOHIIEHTPAIMU COCNMHEHHs] PACCUUTHIBAIOT MPOLEHTHOE 3HAYEHUE
AKTUBHOCTH B CPaBHEHHUHM C KOHTPOJbHBIM 3HaueHuemM JIMCO B Buae cpemgHero =+
STDEV (xaxxayro KOHLEHTPAIUI0 U3MEPSIOT B ABYX MOBTOPHOCTSX ).

ICso 3HaYeHHss W KpPUBBIE TE€HEPUPYIOT MOCPENCTBOM IPOTPAMMHOIO
obecneuenuss XLfit (IDBS), ucnonb3ys monenp Dose-Response One Site model 203.

Korz{a COCAUMHCHUA ObLIH HU3MEPCHBI HECKOJIBKO pa3, IPUBCACHBI CPEAHNEC 3HAYUCHUA .
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Amnanu3 Ha ocHoBe hEP4 b-appectuna:

HEK 293 PTGER4 b-appectunossie kinetku (DiscoverX 93-030-4C1) oTnensmoT
OT 4Yaulek JJs KyJbTHBUpOBaHUs Oydepom ans nuccoumanuu kierok (Invitrogen,
13151-014), u cobuparot B cpene mns pocta (CP: DMEM + Glutamax-I (Invitrogen
32430)/10% FCS, 1 % nenuumnnuHa/crpentomuiinaa). BeiceBaror 5000 kieTok Ha
nyHky 384 nyHouHoro miaHmeta (Oenbiit ¢ Oenbim gHoM, Greiner 781080) B 20 Mk
CP na nyHnky. [Inanmet unakyOupytoT npu 37°C, 5% CO;, B TeueHue 24 4acos.

bazoBbie pacTBOpPBI TECTUPYEMBIX COCAUHEHUN MPUTOTOBJSIIOT C KOHLEHTpaLuuei
10 MM B JIMCO u cepuiino paszbdapisroT B JIMCO no KOHIeHTpauui, HeoOX OTUMBIX
IS KPUBBIX 3aBUCHUMOCTH "no3a MHrHOMpoBaHUsA-3¢Pext" (MHTEepBal TECTHPYEMBbIX
koHIeHTpanui: 10 MkM - 2 HM unu 1 MM - 0.2 HM).

PGE2 (Cayman 14010, 6a3ossiii pactBop: 100 mxM B JIMCO) HCHonp3yrT B
KayecTBe arOHHUCTA NPU KOHEeUHOH koHueHTpauuu 20 HM, coorBercTBytomeit EC80.

[1s9Th MHUKPOJNHUTPOB pa30aBICHHBIX COEJUHEHUH MEPEHOCAT B AHAJUTHYECKHUH
miaHmer. IlnaHmer nmpenBapuTenbHO MHKYOUpPYOT B TedeHue 15 munyT mpu 37°C.
3arem nate wmukponurpoB PGE2 (xoneunas konm. 20 HM) mnepeHocAT B
aHanutndeckui mnanmer. Ilnanmer uukydbupytor 120 munyt npu 37°C.

Komnonentsl Habopa pans nperektupoBanHuss PathHunter Glo otramBatoT u
CMEIIMBAIOT B COOTBETCTBUU C HMHCTPYKLUHUAMHU mpousBoautens: 1 ugacte cybcTpara
Galacton Star ¢ 5 gactsamu pactBopa Emerald IITM u 19 yacTsiMu aHaJIUTHYECKOTO
Oydepa PathHunter Cell, cooTBeTcTBeHHO. [IBeHanuaTh MKJ peareHTa MEPEeHOCAT B
AHAJTUTUYECKUNM TJIaHIIET W HWHKYOUPYIOT B TedeHue | dYaca mOpud KOMHATHOM
TeMIiepaType B TeMHOTe. MMIyJabChl JIOMUHECIIEHIIUH CUHUTHIBAIOT Ha punepe BMG
Fluostar Optima B COOTBETCTBUM C HHCTPYKLHUSMH MPOU3BOIUTEJIS .

Jns kaxnol KOHLIEHTPALUMM COENMHEHHUs PAacCUUTBHIBAIOT MPOLIEHTHOE 3HaueHUe
aKTUBHOCTHU B CpPaBHEHHUM C KOHTpoJbHbBIM 3HaueHuem JIMCO B Buae cpegHero +
STDEV (kaxkayr KOHIEHTPALUI0 U3MEPSIOT B ABYX MOBTOPHOCTSIX ).

ICso 3HayeHMs UM  KpUBble T€HEPUPYIOT IOCPEACTBOM IMPOrpPaMMHOI0
obecnieuenuss XLfit (IDBS), ucnons3yst monenbs Dose-Response One Site model 203.
Korna coenunenus ObpiM H3MEPEHBI HECKOJIBKO pa3, MPUBEACHbI CPEIHUE 3HAUCHHS .

3HaYeHHUs] aHTArOHUCTUYECKON akTHUBHOCTHU coenuHeHuit gopmynsl (I) Ha EP2 u
EP4 peuenTopel Takxke ONPENENAOT B  COOTBETCTBUM CO  CIEAYHIIUM

OKCIIEPUMECHTAJIbHBIM METOAOM.
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Hcnone3ylOT  JUHUM  YEJOBEYECKUX  ONYXOJIEBBIX  KJETOK, OSHAOTEHHO
skcrpeccupyromux nubo EP4, nu6o EP2, m xonTponupyror HakomieHue cAMP B
kietkax npu PGE2ctumynsumu. Knerkm SF295 rnmoOmacToMbl 3KCIpecCUPYIOT
BbICOKHE 3HA0oreHHble ypoBHU EP2 u He skcnpeccupyioT EP4, B To Bpems Kak KJIeTKH
BT549 paka MOJIOYHON XkKeNe3bl 3KCIPECCUPYIOT BBICOKME SHAOTEHHbIE YpOoBHU EP4 n
O4YeHb HU3KHe ypoBHU EP2.

B kadectBe meronma nerektupoBanuss cAMP ucnons3ytor HTRF (romorennas
biayopecueHIUs] ¢ BpeMEHHBbIM paspemeHuem), padoras ¢ Habopom Cisbio (HTRF
cAMP dynamic 2 kit 20'000 tests Cisbio Cat. #62AM4PEC), koTopblii OCHOBaH Ha
KOHKYPEHTHOM HMMMYHOAHaJu3€ C HCIOJb30BAHHEM KPHITAT-ME4eHOro aHTU-CAMP
antutena u d2-medeHoro cAMP. HatusHbiii cCAMP, npoayuupyembiii KJIE€TKAMH, HIJIH
HeMmeueHbli CAMP (ans craHmapTHOW KPUBOH) KOHKYpPUPYeT C 3K30T€HHO
nobaBneHHbIM d2-medeHbpiM CAMP (akuenTop) 3a CBSI3BIBAHHE C MOHOKJIOHAJbHBIM
antutenomM aHTH-CAMP-Eu3+ kpunrtar (momop). Curnman FRET (pe3oHaHCHBIN
NepeHoCc SHepruu (IyOpeCUeHIHH) MOJYyYalT TOJBKO B TOM Clydae, €CJIM MEYEeHOe
aHTu-CAMP aHTHTENO CBsi3biBaeT d2 medyeHblii CAMP, TakuM o0pa3om, CreHuaIbHBIHI
curHan (T.e. MepeHOC 3Hepruu) oOpPaTHO MPOMOPLUOHANEH KOHIeHTpauuu CAMP B
cTaHjpapTe uinu odpasue.

Ananus Ha ocHoBe hEP2 cAMP:

Knerkn SF295 (NCI/Ne 0503170) oTnensoT OT 4amek IJsl KyJbTHBUPOBAHUS
Oydepom nust nucconumannu kiaerok (Invitrogen, 13151-014), u cobuparoT B cpene ans
pocra (CP: RPMI1640 (Invitrogen 21875)/10% FCS, 1 %
NEeHUIUJITUHA/CTPENTOMHULIMHA ). Knerku MOACYUTHIBAIOT, POMBIBAIOT u
pecycneHaupyioT B anainutuueckoMm O0ydepe (Ab; HBSS, 20 mM HEPES, 0.2% BSA;
2 MM IBMX). 4’000 knetok B 5 Mki AB BBICEBAIOT Ha JIYHKY HeOOJbIIOro oObema
384 nyHouHoro muaHmera (4epHbld ¢ miIockuM naoM, Greiner 784076).

ba3oBbie pacTBOpPBI TECTUPYEMBIX COCAUHEHUN MPUTOTOBJSIOT C KOHLUEHTpaLuein
10 MM B IMCO wu cepuiino paszbapisroT B IMCO no KOHUEHTpaIuii, He0OX OTUMBIX
11 KPUBBIX 3aBUCHUMOCTH "1no3a MHTHOMpoBaHUA-3PPexT" (MHTEepBaNT TECTHPYEMBIX
koHneHTpauuii: 30 MkM - 0.4 HM; 30 MkM - 0.015 HM mnm 1 MxM - 0.01 BEM).

PGE2 (Cayman 14010, 6a3oBbiii pactBop: 75 MkM B JIMCO) ucnons3yoT B
Ka4yecTBe arOHHUCTA NPU KOHEUHOH KoHueHTpauuu 75 HM, coorBercTByromeit EC80.

2.5 MKJ pa30aBJIEHHOrO COEAMHEHHS MEePEHOCAT B AHAIUTHYECKUH IJIAHIIET.

[InaHmer mnpenBapuUTENbHO HHKYOHUPYIOT B TedeHHe 45 MHUHYT NpH KOMHATHOM
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temneparype. Benen 3a a3TuMm B aHanutuueckui muaHiner nepeHocsat 2.5 mkia PGE2
(koneunass koHU. 75 HM). Ilnanmer wuHKyOupyOT 30 MHHYT 0OpH KOMHATHOMH
temneparype. JloOaBnsioT mATh MKJI KaXAOTro peareHtra, noHopa (aHTu-cAMP
kpunrat) u akigentopa (cAMP-d2), u nnanmer nHKYOUPYIOT elne 4ac Npu KOMHATHOH
TeMIepaType B TEMHOTE€ U 3aTe€M CUUTBIBAIOT C MCHOJb30BaHueM puaepa BMG
LABTECH PHERAstar (Bo30ysknenue: 337 uHM, amuccusi: 620 u 665 HM).
[Monyuyennsie penapra F (dnyopecueHumsi) 3HadeHus (665 ©HM/620 HM)
nepecyuTeiBaloT B % CcAMP 3HayeHus ¢ wucnosb3oBaHueM wusMepeHuii cAMP
kanubparopa, MOCTABIAEMOTO B KOMIUIEKTe. I KaXXaol KOHIEHTPALUHU COEIMHEHHUS
paccUUTHIBAOT MpoleHTHOe CAMP B cpaBHeHUHN ¢ KOHTPOJbHBIM 3HaueHueM J[MCO B
Bune cpeaHero + STDEV (kaxayro KOHIEHTPALUIO U3MEPSIOT B IBYX MOBTOPHOCTSIX ).
ICso 3HaYeHHWss W KPUBBIE TE€HEPUPYIOT TMOCPENCTBOM IPOTPAMMHOIO
obecnieuenus XLfit (IDBS), ucnons3yst monenbs Dose-Response One Site model 203.
Korna coenunenus Obpin H3MEPEHBI HECKOJIBKO pa3, MPUBEAECHbI CPEIHUE 3HAUCHHS .
Ananu3 Ha ocHoBe hEP4 cAMP:
Knerku BT549 (NCI/Ne 0507282) oTnensitOT OT 4ameKk sl KyJbTHBHPOBAHUS
Ooydpepom st nuccoumanuu kietok (Invitrogen, 13151-014), u cobuparoT B cpene s
pocta (CP: RPMI1640 (Invitrogen 21875)/10% FCS, 1 %

NEeHUIUJIJINHA/CTPENTOMULIUHA). Knerku MO CUUTHIBAIOT, IPOMBIBAIOT u
pecycneHaupyroT B ananutudeckom Oygpepe (Ab; HBSS, 20 MM HEPES, 0.2% BSA;
2 MM IBMX). 4°000 knetok B 5 mMkia Ab BbICEeBalOT Ha JyHKY HeOONbIIOTO oOBeMa
384 nyHOYHOro miaHmeTa (4epHbIN ¢ mIockuM aHoM, Greiner 784076).

bazoBble pacTBOPBI TECTUPYEMBIX COEUHEHUIN MPUTOTOBJISAIOT C KOHLEHTpaLUen
10 MM B JIMCO u cepuiino paszbapisroT B JIMCO 1o KOHUEHTpauii, He0OX OTUMBIX
11 KPUBBIX 3aBUCHUMOCTH "no3a MHrHOMpoBaHus-3¢pdext" (MHTEpBaNT TECTHPYEMBbIX
koHneHTpauuii: 30 MkM - 0.4 HM; 30 MkM - 0.015 HM wnm 1 MxM - 0.01 BEM).

PGE2 (Cayman 14010, 6azosBbiii pacrBop: 6 MkM B JAMCO) HCHONB3YIOT B
Ka4yecTBe arOHHUCTA NMPU KOHEUHOH KoHUeHTpauuu 6 HM, coorsercTByromeii EC80.

2.5 MKJ pa30aBJIEHHOrO COEAMHEHHS MEPEHOCAT B AHAIMTHYECKUH IJIAHLIET.
[InaHmeTr mnpenBapuUTENbHO HHKYOHUPYIOT B TedeHHe 45 MHUHYT NpH KOMHATHOM
temnepatype. Benen 3a stum B aHanutuueckuil miuaninetr nepeHocsat 2.5 mka PGE2
(koneunass koHn. 6 HM). Ilmanmer wuHkyOupyrorT 30 MUHYT INpU KOMHATHOMH
temneparype. JloOaBisroT mATh MKJ KaXAOTO peareHra, noHopa (aHTu-cAMP

kpunrat) u akuentopa (CAMP-d2), u nnanmeTr nHKyOUPYIOT elfe 4ac Npu KOMHATHOMH



10

15

44

TeMIepaType B TEMHOTE€ M 3aTe€M CUHMTHIBAIOT C HCHOJb3OBaHUeM puzaepa BMG
LABTECH PHERAstar (Bo30y:xnenue: 337 HM, amuccusi: 620 u 665 HM).

ITonyuennsie penpra F (dnyopecuenumsi) 3HaueHus (665 ©HM/620 HM)
nepecuuThiBalOT B % CAMP 3HadeHus C HCHONb30BaHUEM wu3MepeHuii cAMP
KanubpaTopa, MOCTaBIsAEMOro B KOMILIeKTe. [ KakqoH KOHLEHTpAaLuu COeaNHEHHUs
paccuuThIBAOT NpoueHTHOe CAMP B cpaBHeHUM ¢ KOHTPOJbHbIM 3HaueHueMm JMCO B
Bune cpeaHero + STDEV (kaxayr KOHIEHTPALUI U3MEPSIOT B IBYX MOBTOPHOCTSIX ).

ICso 3HaueHMss U KpUBble TE€HEPUPYIOT TMOCPEACTBOM IMPOrPaAMMHOI0
obecnieuenus XLfit (IDBS), ucnons3ys momenb Dose-Response One Site model 203.
Korna coenunenus Opuin H3MEPEHBI HECKOJIBKO pa3, MPUBEACHbI CPEIHUE 3HAUYCHHUS .

3HaueHHUs] AHTArOHUCTHUYECKOM AaKTUBHOCTH MJUIIOCTPATHUBHBIX COEIMHEHUN
npencrasieHsl B Tabnune 3.

Taoauuma 3:

hEP2 Gera- hEP4 Gera-

= hEP2 cAMP hEP4 cAMP

=] appeCcTuH ApPECTUH

é" IC50 (HM) IC50 (HM)
IC50 [HM] IC50 (HM)

1 13 15 5970 5718

2 11 10 2059 1350

3 8 5 11020 5660

4 3 2 2965 2615

5 17 4973
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OOPMVYIJIA U30BPETEHM A

1. Coenunenue ¢popmyisl (I)
COOH

R2 H
N
/N

®opwmyna (1),
rae
R' npencrasaser co6oii BOTOPOX MM METHI,
R’ npencTasiseT coboil MeTwi, OpoM, XJIOp UJIH [UAHO;

WM ero apmMaLeBTHYECKHU NTpUeMIIeMasi COJIb.

2. CoeguHeHUe MO NyHKTY 1, rae R! npencrasisieT coboit Bogopoxn;

W ero apmMaLeBTHUYECKHU NpUeMIIeMasi COJb.

1 .
3. Coenunenne no nyHkrty 1, rne R* npeacrasaser coboit meTun;

Hnjin €ro (l)apMaI_[eBTI/ILIeCKI/I npuemijemas COJib.

2 .
4. Coenunenue mno jrobomy u3 nmyHkToB 1 - 3, rome R” mpexacrasisier coboii
METHII,

Wi ero papmMaLeBTHYECKU NpUeMiIeMas COJib.

2 o
5. Coenunenne no mobdomy u3 nyHkToB 1 - 3, roe R® npencrasnser coboii xyop;

WIH ero apMaLeBTHYECKHU MpUeMIIeMasi COJIb.

2 .
6. Coenunenne mo nrobOomy u3 myHkToB 1 - 3, rome R® mpencrasnser coboii
[UAHO;

I ero apmMaLeBTHYECKHU MTpUeMIIeMasi COJIb.
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7. CoennHeHne Mo NYHKTY 1, BBIOpaHHOE U3 TPYIIIBL, COCTOSAIEH U3:

4-{6-[2-(2-MeTtunuHa0a- 1 -1ui1)-3THIAMUHO |-TUPUMHUANH-4-11 } -O€H30HHOH
KHCJIOTBI,

4-{6-[2-(2-LlmanonHAOJ- | -UJT)-3 THIIAMUHO | -MTUPUMUIUH-4-1J | -O€H30WHOM
KHCJIOTBI,

4-{6-[2-(2,7-AuMeTUIUHIOI- | -UJT)-3TUIAMHUHO |-MTUPUMUAUH-4 -1 } -O€H30MHOM
KHCJIOTBI,

4-{6-[2-(2-XopuHIOJ-1-1JT)-3TUIAMHHO |-MTUPUMUAUH-4 -1 } -O€H30HHOI
KHCJIOTBI, U

4-{6-[2-(2-bpomMuH0-1-1JT)-3THIAMUHO |-TUPUMHUAUH-4 -1 } -O€H30HHOM
KHCJIOTBI,

WIH ero apMaLeBTHYECKHU NTpUeMIIeMasi COJIb.

8. ®dapmanesTuueckass KOMMO3ULUs, COAEpiKalias, B KadeCTBe aKTHUBHOIO
Hayajla, CoeIMHeHHe mno JbdoMy M3 NyHKTOB | - 7, unu ero ¢apManeBTUUECKH
NPUEMIIEMYIO COJlb, M IO MEHbIIEH Mepe OAUH TEePaneBTUYECKU WHEPTHBIN

HaImOJHHUTECIIb.

9. CoenuHenue no j0OOMYy U3 NYyHKTOB 1 - 7, unum ero ¢apmaleBTUUYECKH

npuemiemMas COJib, OJisd IPUMEHEHHNA B Ka4€CTBE JICKAPCTBEHHOT'O CPpEACTBA.

10. CoenuHenue mo JrOOMY u3 NyHKTOB 1 - 7, uiau ero (apManeBTHYECKU
npuemiacmas COJIb, IS NMPUMCHCHUA JJIA NnpeaoTBpami€HuA 501051 JICUCHUA
3a0oneBaHUM, BBIOPAHHBIX M3 TPYMIbL, COCTOsIIEH M3  3JIOKAYECTBEHHOTO
HOBOOOpa3oBaHuUsi; OOJHM; SHIOMETPUO3a, aAYTOCOMHO-TOMHUHAHTHOW MOJUKUCTO3HOMN
0OJIe3HU MOYEK, OCTPHIX HINEMHYECKUX CHHIPOMOB Y OOJBHBIX C aTEPOCKIEPO30M;
IMHCBMOHUHU, H HeﬁpOHeFeHepaTHBHbIX 336OHeBaHI/II\/'I; UJIn [Jsd NOPpUMEHCHUA I

KOHTPOJISI KEHCKOU (PepTHIBHOCTH.

11. CoepuHenue mo nr0OOMY W3 NMYyHKTOB | - 7, unu ero ¢apManeBTHUECKH
npuemiieMass CoJib, JJIsi TNPUMEHEHHS JJs [PEeNOTBPALICHHUS MM  JICUEHUS
3JI0Ka4eCTBEHHOTO HOBOOOpPa30BaHUs, BRIOPAHHOIO M3 MEJIAHOMBI, pPakKa JIETKUX, paka

MOYECBOI'O IMy3bIps, KapuuHOM IMOYCK, 3JIOKAYCCTBCHHBIX HOBOO6paSOBaHI/Iﬁ
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KEITYAOUYHO-KUIICYHOTO TpPAaKTa4, paKa SHAOMETPHUA, paKa SAHWYHHUKOB, paka IMEeNKHN

MaTKHU; U HEHpoOIacTOMBI.

12. Coenunenune mo n0OOMy M3 NyHKTOB | - 7, mim ero dapmaneBTHYECKH
npuemiemas Cojb, AJs NMPUMEHEHUs AJsd NPUTOTOBJIEHUS JIEKAPCTBEHHOIO CPEACTBA
AJIsl IPeAOTBpALleHus] WIH JedeHus 3a00aeBaHni, BBIOPAHHBIX U3 TPYIIbI, COCTOSAMEH
U3 3J0KAa4YeCTBEHHOr0 HOBOOOpas3oBaHus; OOJW; SHAOMETPHO3a; AayTOCOMHO-
JOMUHAHTHOW TMOJUKUCTO3HOW OOJIE3HU TMOYEK, OCTPBIX HIIEMHYECKUX CHHIAPOMOB Y
OOJIBHBIX C aTEepOCKJIEePO30M; ITHEBMOHUH, U HEHpPOIEereHepaTHBHBIX 3a00JIeBaHUI;

WJIU IS KOHTPOJISI JKEHCKOU (pepTUIIBHOCTH.

13. CoenuHenue mo nr0OOMYy W3 NMYyHKTOB 1 - 7, unu ero ¢apManeBTHUECKH
npuemsieMas Cojib, Uil IPUMEHEHHS B CIIOCO0€ MOAYJHUPOBAHUS HMMYHHOTO OTBETA Y
cyObeKTa, MMEILIEro OMyXOJb, IA€ YKa3aHHBIH METOJ pPEaKTUBUPYET HMMYHHYIO

CHUCTEMY B OIyXOJIH YKa3aHHOI'O CyOBeKTa.

14. Cnmoco® woaynupoBaHHsT HMMYHHOIO OTBeTa y CyOBeKTa, HMEKIIero
OMyXOJIb, BKJIIOYAIOMUNA BBeAeHHE 3()PEKTUBHOrO KOJIMYECTBA COCNUHEHUsS] (OPMYJIbI
(I) mo nroGomy u3 nyHkToB 1 - 7, unu ero gpapmaieBTUUYECKH MPUEMIEMON COJNHU; TIe
yKka3zaHHOe 3(p(HEeKTUBHOE KOJUYECTBO PEAKTUBUPYET MMMYHHYIO CHCTEMY B ONYXOJIH

yKa3aHHOTrO CyObekTa.

15. Cnocol npouIakTUKU UMW JIEYEHHs 3JI0KAYeCTBEHHOTO HOBOOOPA30BaHUSA,
Oonu; SHAOMETPHO3a; AyTOCOMHO-JOMHUHAHTHON NOJHMKUCTO3HON OOJI€3HH IOYeK;
OCTPBIX HIIEMHYECKUX CHHIPOMOB y OOJIBHBIX C aTepOCKJIEepPO30M; MHEBMOHHUH, H
HeHWpOoJereHepaTUBHbIX 3a00JIeBAHUN, WM KOHTPOJSA JKEHCKOH (epTUIBbHOCTH,
BKJIIOYAIOLIUH BBeAEHHE CYOBEKTY, HYKAAOMIEMYCsl B 3TOM, coenuHeHus Gpopmyisl (1)

1o Jr0oMy U3 MyHKTOB 1 - 7, uiau ero papManeBTHYECKN MPUEMIIEMOM COJH.

16. CoenuHenue mo nr0OOMYy W3 NMYyHKTOB 1 - 7, unu ero ¢apManeBTHUECKH
npuemsiemMass CoJib, JJIsi TNPUMEHEHHS [JJs [PEeNOTBPALICHHUS FIJIH  JICUEHUS
3JI0KAaYeCTBEHHOTO HOBOOOpPAa30BaHUs, TIJ€ yKa3aHHOE COEIUHEHHE IPUMEHSIOT B

koMOuHaunu ¢ moxayiusitopom PGE2 peuentopos EP4; u, xpome Toro, Heobs13aTenbHO
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B KOM6I/IHaI_II/II/I C OOJHUM HUJIHU HECKOJbKUMHU XUMHOTECPANCBTHUYCCKUMU CpE€ACTBAMU

W/UnM paguoTepanuel U/ MM TapreTHON Tepanuei.
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