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CEJIEKTUBHBIE CYIIPECCOPBI PELIEITTOPA OCTPOI'EHA

YPOBEHb TEXHUKH

CenextuBHbIe cynpeccopsl perentopa scrporena (CCPJ) cBA3bIBAIOTCS € peLEnTOPOM
actporeHa (PQ) n nomasnsroT onocpenoBanHyo PO TpaHCKpHILHOHHYIO aKTUBHOCTh. JTO
paspyiuenue u nayHrperyssiaus, BeizBanHass CCPD, MokeT ObITh MOJIE3HO MPH JISYEHU U
HapyLeHui npoaudepaunu KIeToK, TAKHX Kak pak. Hekotopslie mpuMepbl HU3KOMOJIEK YIS PHBIX
CCPD onucansl B mutepatype (cM., Hanpumep, W02005073204, W02014205136 u
WO02016097071). Ongnako ussectHeie CCPD moka He Tak MMoJie3Hbl, KaK 3TO HeOOXOIUMO JUTs
a¢dexTuBHOrO NeyeHus paka. Hanpumep, obnapyskerne CCPJO ¢ myurmmnmu
dapmaxokunetnueckumu (PK) u papmakonunamudeckumu (OJI) cBoiictBamu, OoJiee BEICOKOM
3 dEKTUBHOCTEIO IPH KIMHUYECKOM IIPUMEHEHHH U XOPOLIeH OHOTOCTYITHOCTBIO MPH
HepopaIbHOM BBeIEHHU ObLITO OBl OYEHB MMOJIE3HBIM IpH JieueHnu paka. Hucteiii antaronuct CCPO
C CHJIBHBIM HHIHOUPOBAHUEM OnocpenoBaHHoi PO tpaHckpumnimu 66Ut Ob1 OCOOEHHO MOJIE3eH PU
neuvenun paka. CymecrByer notpedHocTs B HOBbIX CCPD 1yist leueHus TaKUX BUIOB paka, Kak pak
I'PyIH, paK SMYHUKOB, PaK SHAOMETPUS, paK IPOCTATHI, PaK MATKH, PaK >KelyIKa ¥ PaK JIETKHX, a
TaK)Ke MyTALlMK U3-3a BO3HUKAIOIEH PE3UCTEHTHOCTH. B 4acTHOCTH, CyIeCcTBYeT NOTPEOHOCTD B

HOBBIX CCPD st meuenust PO-mo3uTHBHOIO paka Ipyau, paka sKelyaKa /Ui paka Jerkux.

CYThb U3OBPETEHUSA

Coenunenusi GpopMyJIbL:

NN R1
Fo A Mj o AR

HO™ | -\:;flef’

U uX (papManeBTHUYECKH MPHEMIIEMbIE COJIM U UX (papMalleBTHYECKHE KOMITO3U LUK
NpeNCTaBNIEHbl B JAHHOM JI0KyMeHTe. B 31oit dpopmye nmu R, uin R? He3aBucHMO BBIGUPAIOT U3
CL, F, -CFs uwiu -CHs3, a gpyroii npencrasiisier coOOO0# BOIOPO/I.

Taxoke mpenyCMOTPeHbI CIOCOOBI MPUMEHEHHSI OMMCAHHBIX B JTAHHOM TOKYMEHTE

COeMMHEHHH, NX (hapMalleBTUUECKH MPUEMIIEMBIX COJIEH U (hapMaeBTHUECKHMX KOMITO3HUITHN ISt
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JICUEHUs paka I'Pyu, paka SHYHUKOB, paKka SHIOMETPUS, paka MPOCTATHI, paKa MAaTKH, paKa
JKeNyaKa uin paka Jierkux. CrocoObl BKIIIOYAIOT BBEIEHHE TepaneBTu4YeCcK 3PP ek THBHOrO
KOJINYECTBA COEIMHEHMSI, OMMCAHHOTO B IJAHHOM JOKYMEHTE, HJIU ero (hapMaleBTHYSCKH
NPUEMJIEMOI COJTH, HY)KAAIOLIEMYCsl TAIUEHTY.

Kpowme Toro, nmpennaraercst CoeJUHEHNe, OMCAHHOE B JAHHOM JIOKYMEHTE, H €ro
(bapManeBTHYEeCKH MpHeMJIEMbIE COJIH JUTs TPUMeHeHus B Tepanuu. ONrCaHHbIE B TAHHOM
JNOKYMEHTE COeUHEHHsI U UX (papManeBTHUYECKH NPHEeMJIEMbIE COJTH MOKHO HCIIOJIb30BATh
B JICUEHHH PaKa rPyaH, paKa SHYHIKOB, paKa SHIOMETPHs, paKa MPOCTaThI, paka MATKH, paKa
JKeJTyJIKa MJIH PaKa JIETKUX.

Tarxoke mpemnaraercst NpIMEHEHUe ONMUCAHHBIX B JAHHOM JTOKYMEHTE COeIUHEHUN U UX
(dbapMareBTHYEeCKH MPUEeMJIEMBIX COJIEH ISl MPOU3BOJICTBA JIKAPCTBEHHOTO CPEACTBA JJIS JICUSHHSI
paka rpyad, paka SsuYHHKOB, paKa SHIOMETpPHsI, paka MPOCTATHI, paKka MaTKH, paka >KeIyaKa M

paka JIETKHUX.

HOAPOBHOE OIMMCAHUE CYTHU N30OBPETEHUSA

B naHHOM HOKYMEHTE OMHCAaHbl HOBbIE TETPALIUKINYECKUE COSTUHEHUS U HX
dapmanestuyeckue coyu, kotopsie neiicteyior kak CCP3. Henaeuo otkpeiteie CCPO, koTOpBIE
OINMKCAHBI B JAHHOM JOKYMEHTE, 00€CIeunBaOT HHIHOMPOBAHUE OMOCPENOBaHHON PO
TPAHCKPHITIMHU, YTO OyAET MOJIE3HO MPHU JICUEHHH TaKUX BHIOB pakKa, Kak pak rPy.IaH, paK IMUHHKOB,
pak SHOOMETpUs, pak MPOCTATHI, PAaK MATKH, PaK »KeJyIKa U PaK JIETKHUX, a TAK)KE MyTallluK U3-3a
BosHUKaroulel pesucteHTHOCTH. ITH CCPD MOryT HCIOB30BaTHCS JIHOO B KAUECTBE OTAENbHBIX
areHToB, JT100 B KOMOHHALINU C APYTUMH KJIACCAMHE JIEKAPCTBEHHBIX CPEACTB, BKITIOUAsI
CeJIEKTUBHBIE MOAYJIATOPEI penentopa 3ctporena (CMPJ), uHruOuTOpsl apoMaTasbl, HHTHOUTOPEI
CDK4, uarubutopsr CDK6, uarn6utopsr PI3K u uarudutopst mTOR mist nevenus paxka,
MO3UTUBHOTO MO PELENTOPY TOPMOHOB, TAKUX KaK PaK IPYAH, PaK JKEIyAKa W/UJH PaK JErKuX.

OnucaHHbie B JAHHOM JOKYMEHTE HOBBIE COEIMHEHUs NpencTaBieHsl @opmynoi I:
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v ux (papManeBTHUECKH TTPUEMIIEMBIMH COJIIMH, Tae i R, mnmu R? He3aBucuMo BHIOUPArOT
u3 Cl, F, -CF; unmu -CHj3, a npyroii npeacraeiset coboii Bogopoa. Crienuanuct B JaHHOH 001acTH
MOWMET, UTO COEOMHEHMsI, OonucaHHbie @opmysioi I, umu ux dapMareBTHYECKH MPUEMIIEMbIE COJTH
COAEp KAT XUPAJIbHBII LEHTP, NOJOKEHHE KOTOPOro 0003HaueHo * Beime. Crnenunaauct B JAHHOM
o0JIaCTH TEXHHUKH Taroke MmoiiMer, uto obozHavenus no Kany-Huromsay-Ilpenory (R) wmu (S) mws
XUPATBbHBIX HEHTPOB OyAyT BAPHHPOBATHCS B 3aBUCHMOCTH OT CXEM 3aMEIEeHHs BOKPYT XUPAJIbHOTO
neHTpa. XupaJibHblid HeHTp B coequHennn @opmyiel | obecneunBaer R-3HanTHOMEpHYIO hopmy,

npencrasieHnyo @opmysoi II:

A S-sHanTHoMepHas popma, npencrasinernHas @opmyoii 111

N ”\‘-”O\U/% R'
b g /J o A K
|

T -, o
S N "

HO™ '\4A‘\N z

1]

Bce nnauBuayanbHbIE CTEPEON30MEPDI, SJHAHTUOMEPHI i TUACTEPEOMEPHI, a TAK:KE CMECH
SHaHTHOMEPOB U nuactepeoMepoB coenuHeHnt @opmyinsl [, @opmyer II u @opmyier 11, Bkmrouas
pareMaThbl, BKJIIOYEHBI B 00bEM ONMUCAHHBIX B TAHHOM JAOKyMeHTe coemuHeHnin. CoenuHeH s st
(bapMareBTHYECKOTrO MPUMEHEHHSI, KOTOPBIE COAEPIKAT XHPAJIbHbIE LIEHTPHI, YACTO BBIJEIEHBI B
BUJ€ OTIAEIBHBIX SHAHTHOMEPOB WJIM THACTEPEOMEPOB, U TAKHUE BBIACJICHHBIE COSIUHCHHUS
®opmyiet I, ®opmyiel 1T u @opmyier 111 BrrOUEHBI B 00BEM COETUHEHH, OMUCAHHBIX B TAHHOM
nokymeHnTe. Crienuanuct B JaHHOW 00JIACTH TaK)Ke MOWMeT, uTo coenuHeHust @opmyier I,
®opmyist IT u @opmyier 111, onucanHbie B TaHHOM JOKYMEHTE, M UX (hapMarleBTHYECKH

npUeMJIeMbIE COJIM MOT'YT OBITh A€ TEpUPOBAHEI (II€ BOJOPO MOKET ObITh 3aMEHEH eHTEpUeM), U
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CUHUTACTCs, YTO TaKHUC MOJICKYJIBI JOJLKHBI OBITh BKJIIOYEHEI B 00LEM ONMMCAHHBIX B JaHHOM

JIOKYMEHTE COSIMHCHUM.

Konkpernsie npumepsl coenuHenuit @opmyiiel | (BKIIFOUAs HOMEHKJIATY PHBIE HA3BAHHSI

TUPAC) noka3aHbl B JAaHHOM JIOKYMEHTE:

5-(4-{2-[3-(dropmeTrn)azeruaun- 1 -wi|atokcu } pernn)-8-(tpudropmerni)-SH-

[1]6en30nmupano[4,3-c]xuHonuH-2-071;

5-(4-{2-[3-(dTopmernn)azeruaun- 1 -ui|stokcu § pernn)-7-(tpudropmernin)-SH-

10  [1]6ensomnupano[4,3-c]XuHOMUH-2-0T;

HO

8-xop-5-(4-{2-[3-(dpropmernn)azernaun- 1 -unlarokcu } penmn)-SH-[1]6enzonupanol4,3-

c]xunonuH-2-01,

T O ~— T -~
PN Ci
Fe. /“’i--f' \B :1\ o
Iy \\]/" "F“ - x}
S
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7-xn0p-5-(4-{2-[3-(dbropmernn)azetuun- 1 -un|aroxcu § pennn)-SH-[1]6enzonupanol4,3-

c|xunomuu-2-07,

8-prop-5-(4-{2-[3-(dropmernn)azernaun- 1 -usnjarokcu § pennn)-SH-[1]6enzonupano[4,3-

5  cl|xunommH-2-0I7;

7-prop-5-(4-{2-[3-(dpropmerun)azerunus-1 -usnlaroxcu } penrn)-SH-[1]6enzonupano[4,3-

c|xunommu-2-07,

10 5-(4-{2-[3-(propmernn)azerunun-1 -unjaroxcu } pennn)-8-merun-SH-[ 1 |6enzonupanol4,3-

CIXUHOIMH-2-01T; U

t;“-—g\j'"v"\"\.x” o
P Til 0-wa
L]
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5-(4-{2-[3-(pTopmeTnn)azetuaun-1-unlatokcu § permn)-7-metun-SH-[ 1]6enzonupanol4,3-

c]xunoMMH-2-071.

H3-3a xupanapHOro HEeHTpa, YKa3aHHOI'O BbILIE, KAKABINA U3 3TUX KOHKPETHBIX IPUMEPOB
coemuuenuii @opmyel I, moka3aHHBIX BhIle, UMeeT R- u S-sHaHTHOMEpHBIE (OPMEI (TO €CTh, R-
SHaHTHOMEpHEBIe coenuHenus @opmyier I u S-sHanTHOMEepHBIE coenuuenuss ®opmyse 1IT), kak
nokasaHo B TaOmume 1.

Tadommua 1: IJnanTnomepusbie popmsl coennnennii Popmyasi [

XuMHuecKkoe Ha3BaHNE R-sHanTHOMEp (DOpMmyna II) S-snanTHOMEp (DOopMmyna III)
5-(4-{2-[3-
(bropmernn)azeTnauH-

o O,
1-un]orokcu } pernn)- A N ﬁ\) o P oF
8-(TpudropmeTn)- . /[\ | _?J F
5SH- . ,ﬂ\&LN ,
[1]6en30omupano[4,3-
C]XMHOIUH-2-0J1
5-(4-12-[3-
(bropmetnn)azeTuaun-

1-us]arokcu } herHm)-
7-(TpudTopmeT)-
SH-

[1]6en3omupano[4,3-

c]xuHONMMH-2-0

8-x10p-5-(4-{2-[3-

(ropmerun)azeruaun- N0 ,-“‘N""’\v‘o" .

1-us]arokcu } heHm)- F \@ 0 P [ . Oy Cl

S5H- ﬂf’\\ji‘aj;ﬂ\:
HO™ N7

[1]6enzonupano[4,3-

c]xuHONMMH-2-01




7-xn0p-5-(4-{2-[3-
(propmernn)azeruaun-
1-un]arokcu } peHm)-
SH-
[1]6en30mupano[4,3-

c]xuHONMMH-2-01

F

8-prop-5-(4-{2-[3-
(ropmermn)azernaun-
1-nn]srokcu } hermn)-
SH-
[1]6enzonupano[4,3-

c]xuHOIMH-2-011

7-brop-5-(4-{2-[3-
(bropmernn)azeruaun-
l-un]arokcu } henn)-
SH-
[1]6en30mupano[4,3-

c]xuHONMMH-2-01

5-(4-12-[3-
(bropmernn)azernauH-
1-us]arokcu } heHm)-
8-metus-SH-
[1]6en30omupano[4,3-

c]xuHONMMH-2-0

5-(4-{2-[3-
(bropmernn)azeTnauH-
1-us]arokcu } heHm)-
7-metnn-SH-
[1]6enzonupano[4,3-

c]xuHONMMH-2-0
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B naHHOM nOKyMEHTe TakyKe OMMCAaHbI (hapMALIEBTHUYECKHAE KOMITO3ULIMH, BKJIFOYAOLIHE
coequHeHus: @opmyel I, @opmysst II u @opmyser III, onucanHele B JAHHOM JOKYMEHTE, WIH UX
(bapMareBTHYECKH MpHeMJIEMbIE COJIM B KOMOHHALUY C (papMalieBTHUECKU TPUEMIIEMbIM
HAMOJTHUTENIEM, HOCUTENeM Win pa3dbaButeneM. ONHCaHHBIE B JAHHOM JOKYMEHTE
(dapMareBTHYeCKH e KOMITO3HLUU MOTYT ObITh MOJYYEHBI C UCIOIb30BAHHEM (PapMaleBTUUYECKH
npuemieMbix 100aBok. Mcnosnb3yemblii B JAHHOM JOKYMEHTE TEPMHH «(apMarieBTHUYeCKH
npuemieMas 100aBKa(1)» OTHOCUTCS] K OHOMY HMJIH HECKOJIBKHUM HOCHUTENISIM, pa30aBUTENSAM H
HATOJTHUTENSIM, KOTOPbIe COBMECTUMBI C APYTUMHE 10OAaBKaMH KOMIIO3HIIMU WJIA COCTABA U HE
Bpeans! i nanuenta. Coemunenust @opmyiel I, @opmyser II u @opmyser I nnu ux
(bapmMaLeBTHYECKH MPHEMJIEMbIE COJIH, OITMCAHHBIE B TAHHOM JOKYMEHTE, MOT'YT OBITh COCTABJICHBI
B BUJe (DapMalieBTHUECKIX KOMIIO3HINN, BBOAUMBIX PA3JIMYHBIMU MY TSIMH, TAKUMH KaK
HepOPaIbHO HIIH BHYTPHBEHHO. BHOMOCTYIHOCTE YacTo sBjsieTcst pakTopoM JIeUeHus paka, u
H0JIe3Ha BO3MOKHOCTB BBIOOPA CIIOCOOOB BBEAEHUS U (hapMalleBTUIECKUX KOMITO3ULIMH IS
KOHTPOJISL MUTH ONTHMHU3AIHH OMOIOCTYITHOCTH aKTUBHOr'O HHrpeauenTa. Hanpumep, nepopaibHast
ouonocrymnuas komnosuiuss CCPD Oyner ocobenHo mosyie3Hoi. CunuTaeTcs, 4To COeIuHEHHMSI
®opmyet I, Dopmysel 11 u @opmyser I wnm ux papmaneBTHUECKH TPHEMIIEMBIE COJIH,
OIMCAaHHbIE B JAHHOM JOKYMEHTE, 00J1alal0OT MEPOpaIbHON OMOAOCTYMHOCTEIO. [IpumMepsl
(dapMareBTHYECKUX KOMITO3UIHI 1 CIOCOOOB MX MOJyUeHust MOXKHO Haiti B "Remington: The
Science and Practice of Pharmacy", L. V. Allen Jr, Editor, 22nd Ed., Mack Publishing Co., 2012.
HeorpannunBarorre mpuMeps! hapManeBTHIECKH TPHEMJIEMbIX HOCHTENIEH, pa3daBuTesei u
SKCIUIMEHTOB BKIIIOYAIOT Ceayrolee. (Gu3noIornuecKuii pacTBOp, BOAa, KpaxMal, caxapa,
MaHHHT U TPOM3BOHBIE CHIIMKOHA, CBSI3bIBAIOLINE ar€HThI, TAKHE KaK KapOOKCHMETHIILEIUTION03a U
IpyTrHe MPOU3BOAHbIE IEJUTIOJIO3bI, AJTbIMHATHI, KeJIATHH M ITOJIUBUHUJIITH PPOJTUIOH;, KAOJIUH U
OEHTOHHUT, M MOJUI THJITJIHKOJIH.

Jasiee B JaHHOM TOKYMEHTE OMUCAHBI CIIOCOOBI JieueHusl paka. OnucaHHbIe B JAHHOM
JOKYMEHTE CIIOCOOBI BKJIFOYAIOT BBEIEHHE MALUEHTY, HYKAAIOLIEMYCS B TAKOM JICUECHHH,
a¢dexkTuBHOrO KONMMUecTBa coequnenus ®opmynsl [, ®opmyiet 11 u @opmyier II1, onucanHbie B
JaHHOM OKYMEHTE, WJIH UX (hapMaleBTHUEeCKH npuemMieMoii comu. Hanmpumep, ciocob BBeneHwust
a¢dexTuBHOrO KONMMUecTBa coequnenus Dopmyisl [, @opmyisl 11 u @opmyier II1, onucanHbie B
JaHHOM OKYMEHTE, WJIH UX (hapMaleBTHUECKU MPUEMIIEMOI COJIH, MOKET MPEACTaBJISTh COOOI
nepopaibHOe BBeAeHHe. Pak MOKET ObITh PakoM, YyBCTBUTENLHBIM K 3CcTporeny. Kpome Toro,

PaKOM MOJKET MPEACTABISITh COOOH pak Ipyau, pak SHYHUKOB, PaK SHIOMETpPHUS, paK MPOCTATHI, PaK
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MAaTKH, paK »KeJlyIKa WK pak Jerkux. Hampumep, pak Moket ObITh PO-MO3UTHBHBIM PakoM TPy,
PO-no3uTuBHEIM pakom skenyaka wid PO-O3NTHBHEIM paKOM JIETKHX.

B nanHOM gokymeHTe Takke onucanbl coequHenus: @opmyiel I, @opmyisl II u @opmyiibl
I, onucanHble B JTAaHHOM JOKYMEHTE, WK UX (papMalleBTUUECKH MTPUEMIIEMbIE COJTH IS
IpUMEHEeHUs! B Tepanuu. Takke B JAHHOM JOKYMEHTE IpeCcTaBieHbl coequHeHus @opmynsl 1,
®opmynet 11 u @opmyier I, onucanHbie B JaHHOM JOKYMEHTE, I UX (DapMaleBTUYECKH
MpUeMJIeMbl€ COJIM AJIs IPUMEHEHHS [IPH JICUEHUH PaKa I'Pyau, paka SUYHUKOB, paKka SHIOMETpHS,
paka mpoCTaThl, paka MaTKH, paka jKeJlyIKa, HJId pak Jerkux. B uactHocth, pak Mmoxer ObiTh PO-
MO3UTUBHBIM PAKOM Ipyau, PO-O3UTHBHEIM pakoM KenyaKa uiad PO-mO3UTHBHBIM PaKOM JIETKHUX.
Hanpuwmep, coenunenne ®@opmyast I, @opmyier I u @opmyst I unn ux dapmarnesruyecku
IPUEMJIIEMYIO COJIb MOXKHO BBOJUTH NIEPOPAJILHO.

Kpome Toro, coemuuenust @opmyst I, ®opmyist II u @opmyst 11, onucanHbie B JTaHHOM
NOKYMEHTE, HJTH UX (papMarieBTHYECKH PUEMIIEMbIE COJIH MOYKHO HCIOJIb30BaTh B IPOM3BO/ICTBE
JIEKApPCTBEHHOTO CPENCTBA AJIs JieueHus paka. Hanpumep, nexkapcTBo MOXKHO BBOAUTH EPOPANIBHO.
Tunsl paka, Wis JeUeHUs KOTOPBIX MOTYT ObITh UCIIOJIB30BAHbBI OMMCAHHBIE B JAHHOM JOKYMEHTE
JIEKapCTBEHHBIE CPEACTBA, BKIIIOUAIOT PaK I'PyAH, PaK IMUYHUKOB, PaK 3HIOMETPHUS, PaK IPOCTATHI,
paK MaTKH, paK >KeTyaKa WK pak Jerkux. B 4acTHOCTH, pak MOKeT ObITh PD-MO3UTHBHBIM PakoM
rpyau, PO-mo3uTHBHBIM pakoMm kesyaka wid PO-MmO3UTHBHBIM PAaKOM JIETKHX.

Coemunenns ®opmyiiet [, ®opmyier II u @opmyier I11, onucanHbie B JTaHHOM TOKYMEHTE, H
uXx (papMaleBTUYECKH MPUEMIIEMBIE COJIH MOT'YT HMETh KJIMHUYECKOE MPUMEHEHUE B KAUECTBE
€INHCTBEHHOI'O areHTa Wi B KOMOWHALIMK C OJJHUM HJIH HECKOJBbKUMHE IPYTUMH
TepaneBTHYECKUMHU areHTaMu (HarmpuMep, MPOTHBOPAKOBBIMHU areHTaMH) [Uis JIEUeHHe paKa, TAKOro
KaK pakK rpyad, paK SSMYHUKOB, PAK SHAOMETPHS, PaK MPOCTATHI, PAK MATKH, PaK >KEJIyAKa WA PaK
nerkux. [Ipu uCmoNb30BaHUHN B KOMOHHALIMK C APYTHMH TEPANEBTUYECKIMMHE areHTaMu (TaKHUMHU KaK
NPOTHBOPAKOBBIE areHThl) coeaunenus: ®opmynel [, ®opmysel 11 1 @opmyner 11, onucanHbie B
JaHHOM TOKYMEHTE, W UX (hapMaIeBTHUECKU MPUEMIIEMbIE COJIH MOKHO UCIOJIb30BaTh
OJTHOBPEMEHHO, MOCIIEIOBATEBHO HJIH OTAENIBHO C APYTUMHU JiedeOHbIMU CcpencTBamu. [IpumMepst
KJIACCOB JIEKAPCTB, C KOTOPbIMH coearHerus: @opmyisl I, @opmynsl Il u @opmysnel 111, onucannsie
B JAHHOM JTOKYMEHTE, UM UX (hapMalleBTHUECKU MPUEMIIEMBIE COJIH MOT'YT OBITh
ckoMOuHupoBaHbl, BKIHOYat0T CMPJ, naruburtopsr apomarassl, uHrudoutopsl CDK4, nHriHOU TOpHBI
CDKG6, unrututopst PI3K u uarudutopst mTOR s nevenus paka rpyau, MO3UTHBHOTO IO

penentopy ropmoHoB. bosee KOHKpeTHbIE TPUMEPHI JIEKAPCTBEHHBIX CPEACTB, C KOTOPBIMU MOXKHO
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KOMOUHUPOBaTh coequHenus: opmyisl I, @opmyast I u @opmysne I11, onucaHHbIe B JAHHOM
JNOKYMEHTE, WK X (hapMaLeBTUYECKH MPHEMJIEMbIE COJTH, BKJTIOUAIOT abeMankinb (MHruouTop
CDK4/6), sBepomumyc (narudutop mTOR), annenucud (marudurop PIK3CA) u 8-[5-(1-ruapoxcu-
I-metrm i) nupuaus-3-ui|-1-[(2S)-2-metokcunponmn|-3-metun-1,3- muruapo-2H-umu nazo[4,5-
c]xunomuu-2-0H (uHrHOuTOp PI3K/MmTOR).

Hcnonb3yemblil B JAHHOM TOKYMEHTE TEPMHH «3(P(PEKTHBHOE KOJIMYECTBOY» OTHOCUTCS K
KOJIM4YeCTBY uiu fo3e coeauHenus @opmynsl I, @opmysisl II u @opmyser 111, onucasHOro B JaHHOM
NOKYMEHTE, WK ero (hapMarieBTHYEeCKU MPUEMIIEMON COJIH, KOTOPOE MPU OJHOKPATHOM HJIH
MHOTOKPATHOM BBEJIEHHH MALMEHTy o0ecrnieunBaeT TpedyeMblil 3h(exT y manueHTa, moaaekamiero
JMATHOCTHKE I JiedeHHI0. [IpeanoutuTensHo KemaeMblid 3 QeKT mpeacrasisier codoit
UHrUOMpOBaHKE MPOU(epaLnU ONYXOIEBbIX KIETOK, TH0eIb OMyXOJIEBbIX KJIETOK WiH 00a.
Coenunenust ®opmyuist I, @opmyasr 11 u @opmysl 111, onucanHbIe B JTAHHOM TOKYMEHTE, HJIH HX
(bapManeBTHYECKH MPHeMJIEMbIe COJIM 00BIYHO () (PEKTUBHBI B IIMPOKOM IHANA30HE 103
Hanpumep, mHeBHBIE JO3UPOBKH OOBIYHO HAXOIATCS B JHEBHOM JHana3oHe ot okojio 100 mr 1o
okoJj10 2000 Mmr.

Hcnonb3yemblii B JaHHOM TOKYMEHTE TEPMUH «JICUUTHY, JIeHAIlUID UIH «JIeUEHUEe»
OTHOCHTCS] K OTPAHHYEHHU IO, 3aMEUIEHUIO, OCTAHOBKE WJIH PEBEPCUPOBAHUIO MPOTPECCUPOBAHMS
WIH TSDKECTH CYLIECTBYIOIIEr0 CHMIITOMA HJIA PACCTPOMCTBA.

Hcnonp3yemelii B JAHHOM JOKYMEHTE TEPMHH (AIlHEHT» OTHOCUTCS K YeJIOBEKY, KOTOPBIN
MOpaskeH OIpeeeHHBIM 3a00IeBaHHEM, PACCTPOWCTBOM HJTH COCTOSTHUEM.

Coemunenns ®opmyiet I, ®opmyier 11 u @opmyiel III, onucanHbie B JaHHOM JOKYMEHTE,
WK ux (hpapMaleBTUUYECKH MPUEMIIEMbIE COJTH MOYKHO MOJIyUYaTh Pa3jIMuHbIMU CIIOco0amu,
W3BECTHBIMU B JaHHOW 00JIACTH TEXHHUKH, HEKOTOPBIE U3 KOTOPBIX MPOMUTIOCTPHPOBAHBI HIKE HA
cxemax U B [Ipumepax monyuenus u [Ipumepax. KonkpeTHble cTagnu CHHTE3a IS KAKIOTO U3
OIMUCAHHBIX CITOCOOOB MOKHO KOMOMHHPOBATH MO-Pa3HOMY HJIH B COYETAHHH CO CTAIHSIMU U3
Pa3HbIX METOAMK, C oTyueHneM coenuHennit @opmysiel I, @opmyiel I u @opmyer 111,
OIMHCAHHBIX B JAHHOM JOKYMEHTE, MK X (hapMaleBTHUYECKH MPHEMIIEMBIX cojied. [IpoayKTh
CTaauii CHHTE3a MOYKHO BBIIEJSTh CTAHAAPTHBIMHU CIIOCOOAMH, XOPOLIO H3BECTHBIMU B JaHHOM
001aCTH TEXHHUKH, BKJIFOYAsk SKCTPAKLHIO, BEIMAPHBAHKE, OCAKIAEHUE, XPOMATOr paduIo,

(U TPALHIO, PACTUPAHUE M KPUCTALTU3AIUIO. Y Ka3aHHbBIE PEareHThl U MCXOAHbIE MaTEPUaIbI

JIETKO JTOCTYIHBI CIIENUAIMCTAM B JAHHOW 00JIACTH TEXHHUKH.



10

15

20

25

30

11

ITpomMerxyTOUHBIE COETUHEHHSI U CIOCOOBI, UCIOJIB3YEMBIE JIsl CHHTE3a COeMHEH I
®opmyasl I, @opmysl I u @opmynsl 11, onucaHHBIX B JAHHOM JOKYMEHTE, IPeIHA3HAYEHBI IS
BKJIIOUEHHS B 3T0 onucanue. Kpome Toro, onpeneneHHbie MpOMeXKYTOUHbIE COSIUHEHNS,
ONHCAHHBbIE B JAHHOM JOKYMEHTE, MOTYT COZEPKaTh OJHY MJIH HECKOJBKO 3aITUTHBIX
rpynm. BapuabenbHas 3alUTHAS TPYIIa MOKET ObITh B K&KAOM CJIydae OJHHAKOBOH HJIU
Pa3IMYHOM, B 3aBUCUMOCTH OT KOHKPETHBIX YCJIOBUN PEAKIINU U KOHKPETHBIX MPOBOIMMBIX
npeBpaleHuil. Y CIIOBUS 3aIMU Tl U CHATHUS 3aIUTHI XOPOLIO U3BECTHBI CIIEIIUAIMCTAM B JAHHOMN
o0iacTi TEXHUKH M OMHCAHEI B JuTepatype (cm., Hanpumep, “Greene’s Protective Groups in
Organic Synthesis”, Fourth Edition, by Peter G.M. Wuts and Theodora W. Greene, John Wiley and
Sons, Inc. 2007).

OTnenpHbIe H30MEPBI, SHAHTUOMEPHI H JHACTEPEOMEPBI MOT'YT OBITh OTAEJEHBI U
paszesieHbl CIeUaATICTOM B JAHHON 00JIACTH B JIFO0O0H yIOOHBI MOMEHT CHHTE3a COeIHHEHHI
®opmyer I, opmyiel 1T u @opmyier II1, onucaHHBIX B JAHHOM JOKYMEHTE, TAKMMH CIIOCOOaMH,
KaK CIoCcO0 CENeKTUBHON KPUCTAJUTM3ALNY WIK XUpajibHas Xxpomarorpadus (cMm., Hanpumep, J.
Jacques, et al., "Enantiomers, Racemates, and Resolutions", John Wiley and Sons, Inc., 1981, u E.L.
Eliel and S.H. Wilen,” Stereochemistry of Organic Compounds”, Wiley-Interscience, 1994). Xors
OTHENTbHBbIE H30MEPBI, SHAHTUOMEPHI U AUACTEPEOMEPBI MOTYT OBITH OTHEJIEHBI UJIH Pa3ei€Hbl, KaK
ykazaHo, ux obosnauenus no Kany-Uuronsay-Ilpenory (R) niu (S) st XupaibHBIX LHEHTPOB,
BO3MOXKHO, eine He onpenenensl. Ecm o6o3nauenus no Kany-Huronsay-Ilpenory (R) umm (S)
HEIOCTYITHBI, HCIONB3YIOTCS HAEHTH(HUKATOPBI «H30Mep 1» U «u30Mep 2», KOTOpbIe
komOuHupytorcs ¢ HazpanueM Mo IUPAC 6e3 obo3nauenus crepeoxumuu no Kany-Uuromsay-
Ipenory. Coemunenus ®opmyst I, ®opmyser 11 u @opmyier I11, 0603HaueHHBIE B JAHHOM
JOKYMEHTe Kak «u30oMep 1» uimm «u3omMep 2», BBIIEIESHBI, KaK OMPeAesIeHO B KOHKPETHBIX
OMHCAHUSX SKCIEPUMEHTOB HIKe. He3aBUCHUMO OT TOro B KaKOM MOPSIAKE U30MepBI « 1» mim «2»
®opmyas I, @opmynsl I u @opmynsl 111 aaroupyroTcst 13 KOJIOHKH AJISI XUPAJIBHOM
xpomatorpapui B YKa3aHHBIX YCIOBHSIX, KA30MED 1» 3ITIOUPYETCs U3 KOJIOHKH MEPBBIM MPU
yKa3aHHBIX ycioBusx. Ecnu xupanbHas Xxpomarorpadusi HHULUUPYETCS HA paHHEH CTaaiu CUHTE3a,
TO ke 0003HAYEHNE TPUMEHSETCS K MOCIEAYIOLUM MPOMEKYTOYHBIM MPOAYKTAM U
coequHeHusiM @opmyet I, @opmynel 11 u @opmyer 111

Ecnu He yka3aHo WHOE, HCIIOb3yeMbIe B TAHHOM JTOKYMEHTE COKpPAIEHHUs Ol PeeIeHbl B
cootBeTcTBUU C Aldrichimica Acta, Vol. 17, No. 1, 1984. [Ipyrue cokpalieHus OnpeaeieHbl

cnenyroimm obpazom: K ACN» otHocuTCs K anleToHuTpity;, «BSA» otHOocHTCs K anbOyMuHy
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Obrubeii ceiBopoTkH; «cataCXium® A Pd G3» otrocures k [(au(1-amamantin)bytundocdun)-2-(2'-
amuHo-1,1'-0udpenmn)|merancynbdonaty nauaaus (I1); « DCM» OTHOCHTCS K IUXJIOPMETAHY HIIH
Metunenxjopunay; «DMA» otHocuTcs k nuMmetinanetamuay; «DMEA» oTHOCcHTCS K
mameTTUIaMuHy; « DMEM» otHOcuTes k cpene Mrna, momudunuposanHoi J1yab0eKko;
«DMF» otnocutcs k N,N-mumetunpopmamuay; «KDMSO» OTHOCHTCS K TUMETHIICYJIL(OKCHUY,
«JIHK» otHOCHTCS K 1€30KCUpHOOHYKIENHOBOIH KucioTe; «kJIHK» OTHOCHTCS K KOMIIJIEMEHTapHOM
JHK; «JIHKaza» otHOCHTCS K ne3okcupudonykieasze, «DTT» OTHOCHTCS K AUTHOTPEUTOIY;
«EC50»0THOCHTCS K KOHLIEHTPALMK areHTa, KoTopas Bei3biBaeT 50% OTBeT 1esieBoil akTUBHOCTH 10
CPaBHEHUIO C 3apaHee ONpeelIeHHbIM O3UTUBHBIM KOHTPOJIBHBIM COE€IUHEHUEM
(abcomoTHOEEC50); «kEDTAY» OTHOCHTCS K 3THJICHANAMHHTETPAYKCYCHOM KHCIIOTE; €€» OTHOCHTCS
K QHAHTHOMEPHOMY U30BITKY; «PDoy» oTHOCKTCS K anbda-perentopy scrporena; «PIPy» orHocuTes
K Oera-peunentopy scrporena; «EtOAc» otHocures k atunaneraty; «EtOH» otHocuTes K aTaHOITy
Wi >TrsioBomy cupty; « FBS» otHOCHTCS K (heranbHOit Obrubeii chiBopotke; «k HBSS» otHOCHTCS K
cOanaHCHUPOBaHHOMY coJieBoMY pacTBopy XoHKa, K HEC)» OTHOCHTCS K THAPOKCHA THIILEIUTIONO3E;
«HEPES» otHOCHTCS K 4-(2-ruapokcuaTiu)- | -munepa3uHatancyib(hoHOBOM KucioTe, «BOYKX»
OTHOCHTCS K BBICOKOA(PEK THBHOM 71 AKOCTHON xpomaTtorpaduu; «ICso» OTHOCHTCS K
KOHIIEHTPALMU arenTa, Kotopas Bei3biBaeT 50% MakCHMalIbHOW HHIHOUPYIOIIEH PEaKIIiH,
BO3MOKHOM UIst 3TOrO arenTa, (otHocutenbHast|Cso) HIH KOHIEHTPAI[UK areHTa, KOTOPasi BHI3bIBAET
50% uHrHOUpOBaHHE aKTHBHOCTH LIEJIEBOro (hepMEHTA IO CPABHEHUIO C KOHTPOJIEM I1anedo
(abcomorHoe ICs0); «IPA» oTHOCHTCS K n3omnpomnmiaMuny; «IPrOH» OTHOCHTCS K H30MPOMaHOIY
WM H30TPONIIIOBOMY criupTy; «BB» oTHOCHTCS K BHYTpHBEHHOMY BBeneHUIO; «Ki» OTHOCHTCS K
KkoHcTaHTe nHruduposanus; K MEK» otHocuTCs K MeTumaTuikeTony, « MeOH» oTHOCHTCS K
METHJIOBOMY CIUPTY mi Mmetanony; «K MTBE» otHocuTcs k MeTmi-mpem-0yTunoBomy 3dupy;
«PBS» oTHOCHTCS K PU3HOJIOrHUECKOMY pacTBOpy ¢ hocdaTtabim Oydepom; «I[10» oTHOCHTCS K
nepopanbHoMy BBeneHuto; «PIlo» otHOCcHTCs K anbda-penentopy mporecrepona; «QD» oTHOCHTCS
K JO3UPOBKe onuH pa3 B AeHb; «PHK» orHOCHTCs Kk prboHykiienHoBOH kucnote; «PHKaza»
otHocutcs Kk pubonykiease; «OT-TILP» oTHOCHTCS K MOIMMEPA3HOM HEMHON PEAKIIHKA C OOPATHOM
tpanckpumnimeii; «OT-kITP» oTHOCHTCS K KONMMYECTBEHHOH MONIMMEPA3HOM IIEMMHONW PEeaKIuu ¢
obpatHo# TpaHcknpunuen;, «CX» OTHOCHTCS K CBEPXKPUTHUECKOI JKU IKOCTHOIM
xpomarorpacdun;, K TEDsp» oTHOCHTCs K 3¢ dexkTuBHOI no3e ast noctuxkenust S0% uHruOupoBaHus
muieHu B onyxoiisix;, « THF» oTHocuTCs Kk TeTparuapodypaHny; «t®r)» OTHOCHTCS KO BpeMEHH!

ynepxkuBanus; «XantPhos Pd G2» otHocuTcs k xnop[(4,5-6uc(audennndocduno)-9,9-
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IMMETUJIKCAHTeH )-2-(2'-amuno-1,1'-6udennn) |namanuto (I1); u «XPhos Pd G2» otHOCHTCS
K XJ10p(2- muuukiiorekcuigochuno-2',4',6'-rpunzonponmi-1,1'-6udennn)|[ 2-(2'-amuno-1,1'-

oudennn) | namwanuto (11).

Crnenyromme ciocoObl MOTYYEeHUs] H IPUMEPBI TOTIOJHUTENBHO HIUTFOCTPUPYIOT HACTOSIIIEE

n3o0peTeHue.
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IMony4yenne u Ilpumepsi

Cxema 1l

Ha Cxeme 1 mokazan cuHTe3 coemuHeHnin @opmyusl L.

Ha craguun A ocymectsisiercs: peakius I punsspa. Peakuus ['punbsipa XOpomo u3BecTHa B
JMAaHHOW 00JIACTH Kak peakius 00pa30BaHus yIJIepOa-YIJIEPOAHBIX CBs3el. Peakius BKIIFOYaeT
METAJJIOOPTaHNYECKYIO PEaKIUIo, B KOTOPOW apuiIMarHUNUTrajJoreHna, peakTus | punssipa,
NPUCOENUHSAETCS K KApOOHUJIBHOM TPYIINe, TAKOH KaK XJIOPAHTUAPUJ COEAUHEHUS 2, C MOTyUYeHUEM
coemuuenuss Cramuu A. Hanpumep, 4-Xmop3aMelieHHblii XUHOJIOH, coenuHuenue 1, 00pabaTeiBarOT
peakTHBOM [ pHHBsIpa, TAKUM KaK M30MPOMUIMATHHHXJIOPH, C 00pa30BaHHEM MPOMEKYTOUYHOTO
npoaykTa I prHbsApa ¢ MOCIENYIONUM 00aBIEHHEM XIIOpaHTHAPUIA, 4-hTOPOESHIOUIXIOPHIA,
coequHeHus 2, B pacteoputene, TakoMm kak THF. Ilo 3aBepmeHnu peakuuo MOXHO OTACUTH BOAON

C IOJTyJYEHUEeM COeMHEeHUs 3.
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Ha Cragnu B apuimMetnioBsiii 23¢up coemqrHeHns 3 MOKeT ObITh IEMETHIINPOBAH B
Pa3IMYHBIX YCJIOBHSIX, H3BECTHBIX CIELHAUCTY B JAHHOM 00JaCTH, TAKUX Kak 00paboTka
tpubpomuom 6opa. Hanpumep, coenunenne 3 MemieHHO 00padaTeIBalOT TpuOpoMuIOM Oopa mpu
temmepartype okosio 0 °C B pacteopuTtene, Takom kak DCM. CMmechk mepemMelnuBaroT mpu
KOMHATHOH TeMIepaType U racsT IBYXOCHOBHBIM (hoc(haToM Kayius C OJyYeHHEeM COeqrHeHus 4.

Ha Craguu C, azeTuanHoBbIi 3¢up 6 MOKeT ObITh 00pa3oBaH 00padbOTKOM
COOTBETCTBYIOLIETO N-PTOpheHnIKeToHa 4 M CIUPTOBOM COJIM a3€TUANHA S WK
COOTBETCTBYIOLIETO CBOOOIHOTrO OCHOBAHUS MOAXOSIIIUM OCHOBAHHEM, HATIPUMED, THIPUIOM
HATpUsl, Mpem-OyTOKCUIOM HATPUS HJIU Tpem-OyTOKCUIOM KaJusl B MOAXOISIIEM MOJIIPHOM
anpoToHHOM pactBoputene, TakoM kak DMF unu THF, ¢ nonyuenuem a¢upa 6.

3arem coequHeHHE 6 aJKHIIUPYIOT COOTBETCTBYIOIIEH 3aMEIEHHOM apHIIOOPOHOBOM
KUCJIOTOW, COeMHEeHneM 7, B peakiuu koHaeHcaunu Cy3yku C MOJTy4eHueM COSUHEHus 8 Ha
Cramuu D. CienpanmiucT B JaHHOM 00JIACTH MONMET, YTO CYIECTBYET MHOYKECTBO YCIIOBUH,
KOTOpbIE MOT'YT OBITh MOJIE3HBI [J1s1 OOJIErYeHus TaKUX peakuuii kouaeHcauuu. [logxomsiime
najjiaueBbie peareHThl MOryT BKIIFoYaTh XantPhos Pd G2, cataCXium® A Pd G3, xnopun
ouc(tpudpenundochun)namianus (I1), puc(nudbensmnunenaneron )aunasuamuii (0) ¢
tputakiorekcuidochuaom, xmopun (1,1'-6uc(mudennnpochuno)bpeppouen)namiamus (1),
tetpakuctpudenundochun namwtanus win anerat nawianus (II). Iogxonsiue oCHOBaHUS MOTYT
BKJTIOUATh (PTOPH I Kayiust, KapOOHAT 1e3ust, KapOOHAT HATPH S, KapOOHAT Kausl, TPET-OyTOKCH T
JIUTHS UJIH TPEXOCHOBHBIN MOHOTUIpAT dochara kamms. CoenuHeHue 6, HapUMep, MOXKET
pearupoBaTh C COOTBETCTBYIOIIEH OOPOHOBON KHCIIOTOH, COEMHEHHEM 7, TAKHM Kak 2-(pTop-4-
(TpudTopmermin)peHnI00pOHOBASI KHCIOTA B PACTBOPHTENE, TAKOM KakK 2-MeTHII-2-0yTaHOJI, C
OCHOBaHHEM, TAKMM Kak KapOOHAT KaJius, M KaTanu3aTopom, Takum kak XPhos Pd G2, u marpera no
0k0J10 80 °C B yCIOBHSIX MHKPOBOJIHOBOT'O O0JTyUYeHHsI, C MOJyYEHUEM COeIMHEHuUs 8.

Crnenuanuct B nanHo# obactu noiimer, urto Cragus D, peakuus konaencamuu Cy3yky,
MOJKET OBITH 3aBepileHa 10 oOpa3oBaHus azeTuaAMHOBOro d¢upa Ha Cramuu C.

Crnenmanuct B gaudoi obnactu noiMer, uro Ha Craguu E coemunenue 8 MoxHO
LU KJIM30BATh TyTEM HAYaJbHOIO BOCCTAHOBJIEHHS] KETOHA. DTO MOJKET OBITh BBIMIOJIHEHO C
UCMOJIb30BAHHEM BOCCTAHABJIMBAIOLIETO areHTa, TAKOrO KaK TPUATHUIOOPOTHAPU L JIUTHSI, B TAKHX
pactBoputensx, kak 1,4-muokcan u THF, u npu Temneparype ot okosio 0 °C mo koMHaTHON
TEMIEePaTyPhI, C MOJyYeHHEM COOTBETCTBYIOLIEr0O BTOPHYHOTO CIIUPTA. JTOT MPOMENKYTOUHBIN

CITUPT MOSKHO UCITOJIB30BATh HCOUYHNIIICHHBIM U ACTIPOTOHHUPOBATE IPU MOMOIIN NOAXOOALIErO
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OCHOBAHHSI, TAKOr'0O KaK KapOOHAT 1e3usi, TUAPUI HATPUS, mpem-OyTOKCU HATPHSI WITH Mpem-
Oyrokcun kajus, B pacteopurene, rTakom kak THF, DMSO unu DMF. TlonydeHHbIH alKOKCH
MOJKET LIMKJIN30BATHCS B apiiITOPU] MPU KOMHATHOW TEMIIepaType, MPHU HATPEBAHUH IO KUIIEHUs
win npu temnepatype okosio 60 °C. 3amerneHHbl HUKIHUECKUi 3up, obpasyrouiics npu
3aMelieHnd GTOpHAa, 3aTEM MOXKET OBITh MOJIy4YeH ¢ oOpa3oBaHueM coequHeHuit ®opmyier L.

AJNbTEpHATUBHO, KETOH 8 MOYKHO BOCCTAHOBUTD JI0 CIIUPTA U XUPATLHO OYUCTUTh HA
Cramuu F ¢ monyuennem xupaiapHOro cnupra 9, u 3arem rukinzosats Ha Craguu G, Kak ONUCaHO
Beitne st Craguu E, ¢ monyuenunem coennnennii @opmyier 1.

B npyroii anepTepHATHBHON peaKLUU KETOH MOXKET ObITh BOCCTAHOBJIEH C HCIIOJIb30BAHUEM
XHPAJILHOTO peareHTa, Takoro kak (R)-(+)-a.o-audenmn-2-nmupporuimHMeTaHOT BMECTe C
TPUMETUIOOPATOM U OOpaH-AUMETIIICY/Ib()HIOM, HEIOCPEACTBEHHO C MOJyYEHUEM JKETAEMOTO
XUPATBHOTO CIIUPTA, COSNMHEHUs 9, KOTOPBIN 3aTeM MOXKHO HuKIn30BaTh Ha Ctamuu G, kak
ONHUCAHO BhILIE U1t cTaguu E, ¢ nonyuenuem coequuennit @opmyssr L

Ha HeoOsi3aTesibHON CTaaMK MOXKET ObITh OJTy4eHa (papMaleBTHUECKH ITpreMyIeMasi CoJib
coemuHenus @opmyusl I, ®opmyssl I u @opmyinsl 111, kak onucaHo B JaHHOM JOKYMEHTE,
MOCPEACTBOM B3aHMOIEHCTBHSI COOTBETCTBYIOLIErO CBOOOMHOrO ocHOBaHusT Dopmyisl I, Dopmyibt
I u ®opmysl 111, onrcaHHBIX B JAHHOM JOKYMEHTE, C MOIXOASIIEN hapMalieBTHUECKH
MPUEeMJIEMOH KHCIIOTON B OAXOMALIEM PACTBOPUTENEM B CTaHIAPTHBIX yCiaoBusax. Kpome Toro,
YKa3aHHbIE COJIM MOYKHO TIOJTy4aTh OJHOBPEMEHHO C YAAJIEHHEM a30T3alUTHBIX I'pyrn. Bo3morkHoe
oOpaszoBanue hapMaleBTHYECKH IPUEMIIEMBIX COiel xoporo u3sectHo. CMm., Hanpumep, Gould,

P L., “Salt selection for basic drugs,” International Journal of Pharmaceutics, 33: 201-217 (1986);
Bastin, R.J., et al. “Salt Selection and Optimization Procedures for Pharmaceutical New Chemical
Entities,” Organic Process Research and Development, 4: 427-435 (2000); u Berge, S M., et al.,
“Pharmaceutical Salts,” Journal of Pharmaceutical Sciences, 66: 1-19, (1977). Cneunanuctam B
JMAaHHOM 00JIACTH TEXHUKH OyIEeT MOHITHO, uTo coenuHeHne @opmyisl [, @opmyss 1T u ®opmysbt
I, onmucanHOEe B JAHHOM OKYMEHTE, MOYKET OBbITh JIETKO MPEBPAILEHO U BBIIEIEHO B BH/IE
(dapManeBTHUEeCKH preMJieMOl cosu. [IprMepbl MOIE3HBIX CONel BKIIFOYAIOT, HO HE
Or'PaHHYHMBAIOTCS UMH, COJTH OEH30JICYTb(OHOBON KHCIOTHI U COJH 4-MeTUI0eH30JICYIb(HOHOBOM

kucnotel. Conu 4-MeTHIOeH30/1CYIb(OHOBOM KUCIOThI TAK)KE H3BECTHBI KAK TO3HMJIATHBIE COJIH.

Cuures 1

2-[3-(DTopmerun)azetuaus-1-unlsTan-1-om1
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Hobasmnsitot Tpranerokcudbopruapun Hatpus (405 r, 1,91 mons) nopuusMu B Teuenue 15
MHUHYT K IepeMeInBaeMoMy pactBopy 3-(propmerin)aszernauna ruapoxsiopuaa (160 r, 1,28 mos)
B DCM (2,4 n) B atmocdepe N2 npu 0 °C u nepemernnBaroT npu 0 °C B Teuenue 10 MunyT.
HobGasmsrot 1,4-nuokcan-2,5-auon (99 r, 0,83 mons) npu 0 °C, 6 mopuwuii B TeyeHue 1 yaca, 3aTtem
nepememnBaroT npu 0-5 °C B Teuenne 15 MunyT. [103BONISIOT peakiMOHHOW CMECH HArpeBaThCs A0
KOMHATHOH TeMIepaTypsl U IEPEMELINBAIOT B TeUeHue 2 4yacoB B atMochepe Na. Peakunonnyro
cmech oxnaxkaatot 10 10-15 °C B reuenne 20 MunyT, 3aTeM HarpeparoT 10 25-30 °C u
BBIZIEPKABAIOT TIPH ATON TemmepaType B TedeHue 2 yacos. JJobasstor Boay (800 mu) B Teuenue 25-
30 munyT npu 10-15 °C, mo3BoJSIIOT HArpeTbCst 10 KOMHATHOM TeMIepaTypsl B Teuenue 5-10
MUHYT, U 3aT€M pa3naessioT ciiou. Boausli cioii mpomeiBator DCM (800 mut), pa3nensoT Cliou,
3aTeM OXJIAXKIAIOT o0benuHenHbie BoaHbie ciou 10 10-15 °C u moBomsat pH no 13-14, ucnons3ys
50% pactBop ruapokcuaa Hatpus (~540 mut). [103BOSSIOT BOAHOMY CJIOKO HArPETHCS O KOMHATHOM
TeMiepatypsl, skctparupyor DCM (4 x 800 mu), cymat cyasdarom Hatpus (80 r), GUIbTPYIOT U
KOHIIEHTPHPYIOT A0CYXa C MOJyYeHHeM yKa3aHHOro B 3arojioBke coenuuenus (139 r, 82%) B Bune

rycroro skenroro macia. 9C/MC (m/z): 134,1(M+H).

Cunres 2
2-[3-(dropmern)azeTuanH- 1 -ui]|3Tan- 1 -0J1 THAPOXJIOPU

e /&.

F
N _™0H

HCI
PacrBopsiroT 2-[3-(propmermn)azernaun-1-mi|atan-1-om (529 r, 4 mons) B MTBE (2,6 1) n
oxnaxaaoT o 0 °C. Jobasmstor pactsop HCI/EtOH (492 M, 30 mac.%) o xaruism B redenue 30
MuHYT, 3aTeM nepemernuBatoT rpu 0 °C B Teuenne 30 MunyT. OUIBTPYIOT TBEPIBIE YACTHUIIBI U
npombiBatoT ocanok Ha punstpe MTBE (2 x 200 mu1). Cymiat B atmochepe N» B TeueHre 8 4acoB ¢

NOoJIyueHHEeM YKa3aHHOTO B 3aroyioBke coemunenus (580 r, 86%) B Bune 6eoro TBepaoro BelIeCTBa.

SC/MC (m/z): 134,0 (M+H),

Cunres 3

(3-Xnop-7-MeToKCuXUHOIHH-4-11)-(4-dTopdenmn)MeraHoH
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Oxnaxkparot cMeck 4-0pom-3-xyop-7-merokcuxunonuna (70 r, 254 mmons) 8 THF (1 1) mo -
40 °C B atmocdepe N2, 4TO MPUBOIUT K OCAKICHHIO MaTepuaa. Jlobasisior
n3onponumarauiixaopus (2 M B THF, 254 ma, 509 mmons) B Teuenne 20 MUHYT U IEPEMEIINBAIOT
cmech B Teyenue 1 yaca. Jlobasmsitor pacteop 4-propbenzommxmnopuna (66 mi, 559 mmons) B8 THF
(140 mu1) mo xamisaM, 3aTeM MO3BOJISIIOT PACTBOPY HArPEThCs 1O KOMHATHOM TeMnepatypsl. ['acsr
peaxkiuio HaceieHHbIM pactBopoM NH4Cl (300 mut) u Bomoii (200 Mi1) U pa3aesnsiroT CIIOH.
Opranuueckuii c0i npombiBatoT HackieHHbIM pactBopomM NH4Cl1 (300 mu), cymat Haxg MgSOq,
GUIBTPYIOT H KOHIIEHTPUPYIOT, C MOJIyYeHHEM MACISIHUCTOro octatka. Chipoe KOPUYHEBOE MACIIO
GUIBTPYIOT Yepe3 CHIMKAreb, AoupyroT cMecbio MTBE/rekcanst (1:1), ¢ mosy4eHneM Ceiporo
NpOAYKTa B BHIE XKeNTOro teepaoro emectra (84 r). O6pabartsiBatoT TBEpHoe BerectBo 10%
cMechio Metuarerat/rentas (800 MiT) ¥ mepeMeInnBalOT MPU KOMHATHON TEMIIepaType B TEYSHHE
HouH. PuabTpyIOT I cOOpa TBEPABIX YACTUL U 3anaca. KOHIEHTPHPYIOT (QHIIBTPAT U OYHIIAIOT HA
criikarese, >aoupyroT cmecsio 10-40% EtOAc/rekcansl, 3atem oOpadaTeiBaroT mpoaykT 10%
metunarerarom/rentanoM (200 MiT) ¥ epeMeIInBarOT PH KOMHATHOM TEMIIEpAType B Te€UEHHE 3
yacoB. [lonyyeHHbIe TBEpAbIE BELIECTBA (PUIBTPYIOT, OOBEAMHSIOT C TBEPABIMHU BEIIECTBAMH OT
npensbiayei GuIbTpaliy 1 CylaT B BAKYyMe B TEUEHHE HOUH C MTOJIYUEHHEM YKa3aHHOTO B
zarojioBke coenunenus (31 r, 38%) B Bune sxkentoro tBepaoro Beumecrea. IC/MC (m/z): 316,0

(M+H).

Cuures 4

(3-Xnop-7-rugpoxcuxuHonuH-4-un)-(4-propdernn)meTanoH

Hobasnsirot Tpudbpomun 6opa (1 M B DCM, 295 mi, 295 mmons) k cmecu (3-xiop-7-

METOKCHUXUHOINH-4-111)-(4-bropdennn)meranona (31 r, 98 mmons) B DCM (217 M)



10

15

20

25

19

IepeMeLInBalT CMECh TP KOMHATHON TeMIieparype B TeueHue 3 AHeil. MeieHHO BBUIMBAIOT
CMeCh B pacTBOp ABYXOCHOBHOTO (hocdara xamms (2 M B Boge, 700 mir) u Bozs! (200 mur) mpu 0 °C.
CmMech OCTaBIISIOT HarpeThes 10 KOMHATHOH TeMITepaTypsl H EPEeMEIINBAIOT B TeueHne 1 Jaca.
PacTBOp KOHLIEHTPUPYIOT B BaKyyMe JUIsl YAAJIeHHs] OPraHMYECKUX PACTBOPHTENEH, QUIBTPYIOT,
cobuparot ¢punbTpart u cymat punabTpat B Bakyyme npu 45 °C B Teuenue Houn. O6pabdaTeiBaroT
TBepaple BemectBa cMecbio DCM/rentan (1:1, 450 Mut) n mepeMenBaloT B TEYSHUE HOUML.
CobuparoT TBep/IbIe BeIeCTBa U CYLIAT B BAKYyMe B TeUSHHE HOUHU C ITOJyYSHHUEM YKa3aHHOTO B
3aroJioBke coenuHeHus (32 r, KOJMUYECTBEHHBIH BHIXOM) B BUE CBETIO-KOPHYHEBOTO TBEPAOTO

Bemectsa. DC/MC (m/z): 302,0 (M+H).

Cunres 5
(3-Xnop-7-runpoxkcuxunonuH-4-ui)-(4-{2-[3-(propmermnn)azeruaun-1-

WI|3TOKCH } PeHUIT)METAHOH

NSO
F 0
O
HO ‘ N7

Hobasmsirot 2-[3-(bropmerrn)azernaun- 1 -mi]atan-1-om rugpoxmopun (3,90 r, 23,0
MMOJTb) K MEPEMELTIHBAEMOMY PaCTBOPY (3-XJ10p-7-TUapOKCUXHUHOIHUH-4-11)-(4-
dbropdenmn)meranona (5,00 r, 15,3 mmons) 8 DMF (75 mut) ¢ mocnenyromum
nobasyienueM ruapuaa Hatpus (60% B munepanisHOM Macie, 3,02 1, 76,8 mmons). [lepemernnparoT
B atMocdepe N> u Harpesatot 10 40 °C B Teuenue 45 munyT. ['acat pacTBop BOIOI U
KOHIIEHTpHUPYIOT. Pasnenstor octatok Mmexay 20% 1PrOH/CHCIs u HaCBIIIIEHHBIM BOIHBIM
pacTBOpoM OnkapOOHATA HATPUS U PA3AENSIOT, BOAHBIN PAaCTBOP SKCTParupyroT 2 x 20%
1iPrOH/CHCl3, o0beauHsIIOT OpraHi4ecKue SKCTPAKThI, CyIIaT OObeqHHEHHbIE OPraHHUECKUE CIIOU
Haj cyiabdaTroM MarHus, GUIBTPYIOT U KOHLEH TPUPYIOT QUIBTPAT C MOJYUEHHEM ChIPOTO MPOAYKTA
B BUJIe TEMHO-KpacHOro macia. CrIpoii MaTepHal OUHINAIOT XpoMaTorpaduei Ha KOJIOHKE C
CHJTHKAresieM, SIIonpyroT rpagueHToM 5-10% 7 N NHs B MeOH/DCM, ¢ nonyueHHeM yKa3aHHOTO
B 3arojioBke coenunenus (5,31 r, 84%) B Buze xenroro tBepaoro Bemectea. IC/MC (m/z): 415,0

(M+H).

Cunres 6
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(4-{2-[3-(DropmeTrn)azeruauH- 1 -un|sTokcu } permn) {3-[2-prop-4-

(TpudTopmernn)denu]-7-ruApOKCUXHHOTHH-4-1J1} METAHOH

N s
{
]

— [

-r
-

!
P
I

e - Q e

T

N
(’7 AN
e
N

Herasupyrot Nz (5x) cmech (3-XJ10p-7-ruApOKCHXUHOMUH-4-11)-(4- {2-[3-
(bropmernm)azerunus-1-mn]arokcn § pennm)meranona (200 mr, 0,48 Mmous), 2-dTop-4-
(TpudTopmermin)pennndoporosoit kucnotsl (158 mr, 0,72 mmosns), kapbonara kanus (202 mr, 1,45
MMOJIb) , 2-MeTu-2-Oytanona (3 mut) u Boas! (1 Mit) B cocyae uist MUKPOBOJTHOBOW 0OpabOTKH.
Hobasisiror XPhos Pd G2 (12 mr, 0,015 MMoJiB), repMETH3UPYIOT U MIOMELIAIOT B MHKPOBOJIHOBY O
neus npu 80 °C Ha 2 yaca. Paznenstor octatok mexxay MTBE u naceinnennsim pactsopom NHCl.
PazpesstroT ciiou u akcTparupyot Boanyio ¢asy MTBE. O0bennHsAIOT OpraHudecKie SKCTPaKThI,
cywat cysibhaToM Martus, GUIbTPYIOT U KOHLIEHTPUPYIOT (PUIIBTPAT C MOJYyUYSHHEM OPaHIKEBOr'O
ocratka. CpIpoil MaTepuas OYHUIAIOT KOJIOHOUYHON XpomaTorpadueii Ha cuMKarese, dMOUpYOT 5%
MeOH/DCM, ¢ nonyueHreM yKa3aHHOTO B 3aroyioBke coemuaenus (205 mr, 78%) B Bu€e KeaTOrO
tBepaoro Bemecrea. IC/MC (m/z): 543,2 (M+H).

[MonyuaroT cienyroiue COeqMHEHUs CIIOCOO0OM, MO CyTH aHAIOTHUYHbIM crioco0y CuHTesa 6,
CO CIIEAYIOIUMHU BaApHAHTAMHE CII0CO0a, MPOIOJDKUTEBHOCTBIO HArpeBanus 1-2 yaca, SKCTpaKIuei
MTBE wunu EtOAc u cyiikoii OpraHuyecKiX CIOEB CyIb(aToM MarHus WK CyIb(paromM HATPHSL.
OunmarT KOJOHOUHOM XpoMmaTorpaduei Ha cunukarene, ucnoybs3ys 10 10% (MeOH wiu 7 M
ammuak B MeOH) 8 DCM (Cunre3s 10: rpaauent 3-8% 7 M ammuak 8 MeOH B DCM; Cuntes 9 u
11: rpaguent ot 4 1o 10% 7 M ammuak B MeOH B DCM) u/unu obpaineHH0-(ha30BOM

xpomarorpadueii npu BeiICOkoM pH, kak yka3aHo.
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Tabauna 2: Coennnennn, noaydeHsbie corjacao Cunresy 6

Cunres

No

XUMHUECKOE Ha3BaHHE

Crpyxrypa

2C/MC
(m/2)

(M+H)

(4-{2-[3-
(Dropmerun)azertuaus-1-
un|aroxcnu} pernn) {3-[2-
drop-3-
(tpudropmerin)bern]-7-
TANIPOKCUXUHOINH-4-

T} METAHOH

5430

83

[3-(4-Xnop-2-propdenm)-
7-ruapoOKCHXUHOIUH-4-
wi](4-{2-[3-
(dropmernm)azeruun-1-

Wi |aTokcu } heHIIT)METAHOH

509,0

[3-(3-Xnop-2-propdenunn)-
7-TAIpOKCUXUHOIUH-4-
wi|(4-{2-[3-
(dropmernm)azernmun-1-

I |3TOKCH § GeHUIT)METAHOH

509,0

10

[3-(2,4-udropdern)-7-
THAPOKCUXHUHOINH-4-
wi|(4-{2-[3-
(bropmernn)azeTunun-1-

wijprokcu } hpeHI ) METAHOH

493,0

11

[3-(2.3-Audpropdennn)-7-
THAPOKCUXUHOINH-4-
un)(4-{2-[3-
(dpropmernn)azeTunun-1-

wijaTokcu } heHIT)METAHOH

493.0
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@2

(®ropmerun)azetuaus-1- -

wn|arokcu} hernn)[3-(2- Pt e l‘*\f
|

12 I
dbrop-4-metnndennn)-7- {:/\“/»x\j\i

4892

THAPOKCUXUHOINH-4-
WJ|MEeTaHOH

(- 2-B-

(®ropmermm)azeTnauH-1

wiprokcu | herm)|3-(2-
13 ! B 489.2

¢drop-3-merundenu)-7-

TUZIPOKCUXUHONH-4-

UJ |MEeTaHOH

4 Quuinaror obdpaienHo-ha3zoBoit Gudin-xpomartorpadueit npu seicokom pH (kononka
RediSep Rf GOLD® High Performance C18, amoupyior 35-45% ACN B 10 MM BoHOM

buxapbonare ammonus ¢ 5% MeOH).

®Tlocse o4MCTKH Ha cunuKaresne, smoupytot 4-10% 7 M ammux 8 MeOH B DCM,
5  JONMOJHUTENBbHO ounianu obpameHHo-daszoroi (rawm-xpomarorpadueii npu seicokom pH
(xononka RediSep Rf GOLD® High Performance C18, anroupytor 30-44% ACN B 10 MM BogHOM

buxapOonare ammonus ¢ 5% MeOH).

Cunres 14
10 Panemuuecknii 4-{2-[3-(®Propmernm)azernamn-1-ni|srokcn } pernn)(ruapoxcn jmeTn|-3-

[2-drop-4-(TpudropMmeTi )peHuN | XUHOTUH-7-0J1

,"““N'. o T |
F /_L‘_“_ ]
A L::_fl\x__/on e A E
[

P S N
o
HO L\\_]N Joi

Hobasmstor (4-{2-[3-(dropmernn)azernaun-1 -un]aroxcu } penmn) {3-[2-prop-4-
(rpudropmernn)benu]-7-ruapoxcuxuHoNuH-4-11} MetanoH (305 r, 562,2 mmons) u THF (1,5 )
15 Bmecte B atmochepe N2 u oxnaxkaaroT pacteop 1o 0-5 °C. o kannsm nobaBnsior

tpuwaytundopruapun utust (1 M s THF, 1,5 n, 1,5 mons). Ilepememmusator nipu 0-5 °C B Teuenue 1
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yaca. [To xamism mobasssitot Boay (300 mun) u Haceimenssii NH4Cl (1 51). Cmech Harpesarot 1o
KOMHaTHOI Temnepatypsl. Jlobasnstor EtOAc (2 1) u coOuparoT OpraHuyecKuii CJIOu.
Opranuueckuii cyioi npoMeIBatOT paccoioM (500 mi), cymat Hag MgSQO4, GuIbTpyroT 1
KOHIIEHTPUPYIOT Aocyxa. OcraTok pacTBOpsIOT B cMecu 95:5 anetona u 2 M ammuaka B MeOH u
(GUIBTPYIOT Yepes CHIIMKAreib, C MOJIyYeHHEM YKa3aHHOTO B 3aroyioBke coenuHenus (264 r, 86,2%)

B BuJe opamxeBoro teepaoro semectsa. IC/MC (m/z): 545,2 (M+H).

Cunres 15
4-{2-[3-(®ropmeTni)azeTuaut- 1 -ui|arokcu } penmn)(rugpoxcu )metu|-3-[ 2-prop-4-

(Tpudropmernn)dennn |xunonun-7-om1, H3omep 1

Ounmarot pauemuueckuii 4-{2-[3-(dpropmermn)azeruaus-1-
Wi |3ToKcH } perut)(ruapokcu)MeTi|-3-[ 2-prop-4-(tpudropmeri)ber |xunonud-7-0i (354 r,
0,62 mMoJb) XupabHOI XpomaTtorpadueii B crenyromux yciaopusx: kononka Chiralpak AD-H, 150 x
50 mm, ckopocth motoka 300 r/mun, Y® 350 um, nonsukHas dasza 35% 1PrOH ¢ 0,5% DMEA/CO-,
temrnepatypa kosjoHku 40 °C ¢ mosyueHreM yka3aHHOTrO B 3arojioBke coemunenus (171,4 r, 48%)
MEPBOro dJIIoupyemMoro uzomepa. [loareep:k a0t sSHaHTHOMEPHOE oborarenne M3omepa 1 mpu
MOMOIIM XupalibHoW anamutuueckor CKX, >98% ee, tr) = 0,79 MunyThI, KOJIOHKA: 4,6 X 150 MM
Chiralpak AD-H, smroupyrot noasukao# ¢aszoit 35% 1PrOH ¢ 0,5% DMEA B CO», ckopocTs
notoka 0,6 mi/muH, Y®-nerekruposanue 350 HM.

AnbTepHATUBHBIA CHHTES 15

HobasnsroT TpumeTnnbdopar (65 mr, 0,62 mmous) k pactopy (R)-(+)-a.o-mudennn-2-
nuppomuanameranona (132 mr, 0,52 mmons) B THF (20 mut). Cmecs nepemernusaroT B atMochepe
N, npu KOMHATHO# Temnepatype B Tedenue | yaca. Jlobasnstor 6opan-mumeruncyinbduna (2,0 M B
THF, 2,6 mu, 5,2 mMouns), a 3ateM (4-{2-[3-(dTopmernn)azetnann-1-un|stokcn § hennn) {3-[2-
¢drop-4-(tpudropmerti) penu]-7-ruapokcuxuHonuH-4-un} metanoH (1,0 r, 1,73 MMoJib).
Harpesatot peakiioHHyto cMechk B Tedenne Houu npu 45 °C. J[o0aBisioT JOnOoNMHUTENBHO OopaH-

mumertwicynbdun (2,0 M B THF, 2,6 M, 5,2 MMOJib) U IEpeMEIINBAIOT B TE€YEHHE 5 YacoB mpu 45
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°C. Mennenno no6aeisitot HackimeHHbli pactBop NHyCl (25 mit) 1 BBIIESFOT OpraHHYECK YO
(asy. IToBTopHO 3KCcTparupyroT BoaHbii 3kcTpakT 20% 1PrOH/CHCI;. Opranudeckue SKCTpaKThI
o0BenuHsIOT, cymat Haa NaxSO4, GUIbTPYIOT U YIAPUBAIOT, C MOJTYYSHHUEM TPOMEKYTOUYHOTO
6opanoBoro komiuiekca (1,2 r). PacTBopstoT OHY TpeTh MPOMEKYTOYHOrO OOPAaHOBOT'O KOMILIEKCA
(0,4, 0,6 Mmons) B 1,4-muokcane (4 mit) u atanonamuse (0,3 Mi1, 5 MMOJIB) U HarpeBaroT
peakunoHHyto cMech 10 70 °C B Teuenue 3 yacos. ['acsaT peakuuto HachieHHBIM pacTBopoM NH4Cl
(25 M) 1 BeIIENAIOT Opranuueckyo ¢asy. [IoBTopHO sKCTparupyoT BoaHbIH SkcTpakT 20%
1PrOH/CHCl3 (4 x 25 mut). O0benuHSIOT OpraHuveckue SKCTpakThl, cymat Hax NaxSO4, GuibTpyroT
U KOHI[EHTPUPYIOT JOCYXa C MOJIYYEHUEM YKA3aHHOTO B 3ar0JIOBKE COSIMHEHHS B BUJIE OPAHIKEBOTO
tBepaoro eeuectea (0,33 r, 0,57 mmonb, Beixox 100%). XKX/MC (m/z): [M + H] © 545.
INonTteep:xmaroT SHAHTHOMEPHOE oborarenue M3omepa 1 mpu moMoImu XupaabHON aHATHTHYECKOH
CXX, 96% ee, tr) = 0,79 munyTsl, kononka: 4,6 x 150 mm Chiralpak AD-H, anroupoBanue
nonsuxHOH (aszoit 35% 1PrOH ¢ 0,5% DMEA B CO», ckopocts oroka 0,6 mi/mun, Y®-

nerekTapoBanue 350 HM.

IMTPUMEP 1
Pauemuueckuii 5-(4-{2-[3-(dpropmerin)asernann-1-mn]|3Tokcu § penun)-8-(Tpudropmeru)-

SH-[1]6en3onupano[4,3-C]XuHOIMH-2-0J1

SN Ty
F .\f.—,,-f__qu Ii\:;::;J\_\ O j:,, F
. b
Do
HO L\ N

Oxnaxpatot pactBop (4-{2-[3-(dropmermn)azetuaun-1-un|srokcu } penmn) {3-[2-prop-4-
(Tpudropmerm)penu]-7-ruapokCuXUHOIMH-4-1i1} MeTanona (5,27 r, 9,71 mmons) B 1,4-auokcane
(100 M) mo S °C. Hobamstor tpudtundbopruapun gutus (1 M 8 THF, 30,0 mut, 30,0 mmous).
YouparoT oxyakaaronyo 0aHio 1 nepeMernBaroT 1,5 yaca npu koMHaTHOM Temneparype. Cmech
racat Bonoit. JlobasstoT Hackinennbiii pacteop NH4Cl u EtOAc. Pasnenstor ciou u
IKCTparupyroT BoaHbii ciioii EtOAc. Opranuyeckue 3KCTPakThl OOBEAUHSIOT, CYIIAT HAT
6e3BomHbIM MgSQ4, QUIBTPYIOT U KOHIEHTPUPYIOT GUILTPAT. PAaCTBOPSIOT HEOUUIIIEHHBII OCTATOK
B THF (100 mun). HobGasnsitot ruapun Hatpus (60% B MuHepanisHOM Macie, 1,94 1, 48,5 mmoub).
PacTtBOp KUIIATAT ¢ 0OpaTHBIM XOMOAUIBHUKOM 1,5 yaca. JI00aBasSIOT MOMOJTHUTENBHO THIPHT

HaTpus (60% B MuHepaapHOM Macie, 1,94 r, 48,5 MMoJIb), 3aT€M KUMSTIT C OOpaTHBIM
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xonomuibHAKOM etre 30 MuayT. OXakaaioT pacTBOP A0 KOMHATHOW TeMITepaTyphl U racsaT BOAOH.
Hobasmsror EtOAc u naceimennstit pactsop NH4Cl. PaznensroT ciiou u sKCTparnpyoT BOIHBIN
cioit EtOAc. Opranuueckuii akcTpakT oObeuHsIIOT, cymat Ha 6e3eonuaeiM MgSQy, GumeTpyior u
KOHLEHTPUPYIOT GuibTpar. OUuIaroT OCTATOK KOJIOHOYHOH XpoMaTtorpaduell Ha CUTHKarese,
AMOUpYIOT rpaguentoM 5-7%MeOH B DCM, ¢ nonyuenneM yka3aHHOTO B 3aI'0JIOBKE COSUHEHUS
(3,70 r, Beixon 72%) B BHE )kearoro nenucroro Bemectra. IC/MC (m/z): 525,2 (M+H).
Crenyroipe CoeTMHEHUS MOYUAIOT CIOCOO0OM, MPAKTHYECKH aHAIOTUYHEBIM CITOCO0Y
ITpumepa 1, co crenayromuMy BapuaHTaMu METOAMKH. {7151 BOCCTaHOBJISHUS HCTIONB3YIOT OT 3 A0 5
SKBHBAJIEHTOB TPUATHIOOPrHAPHIA JIUTHS CO BpeMeHeM peakiuu ot 30 MUHYT 10 OIHOTO 4aca u
CyLIAT OpPraHMYecKue CJIOM Haj cynabdarom maraus uim cynbdarom natpus. HeounineHHbiii
OCTaTOK HCIIOJIB3YIOT HEMOCPEICTBEHHO MITH OUHINAIOT KOJIOHOUHOH XpoMaTtorpadueii Ha
cunikarene, simoupyior rpaguentom 0-5-7,5-10% MeOH B DCM nepen nuxmmzanueii. [poroaar
HUKJIH3ALHIO TIPU HarpeBanuu ¢ oOpataeiM xooauisHinkoM B THF B Tedenue 16 yacos wim B
DMF, or 2 gacos npu koMHaTHOM TeMmepatype i [pumepa 2, no 2 gacos mpu 85 °C s
Ipumepa 8. Sxcrparupyior DCM nmu EtOAc u cyiuar opranuyeckue Cjiou Haj CyJb(aToM MarHus
unu cyssdarom HaTpus. OUUIIAIOT KOJOHOUHOM XpomaTorpadueil Ha CHIMKAree, HCIONb3ys [0
10% (MeOH wmm 7 M ammuax 8 MeOH) 8 DCM (Ilpumep 2: rpamuent 0-10% MeOH 8 DCM;
ITpumep 5: rpamuent 4-10% 7 M ammuax 8 MeOH B DCM,; Tlpumep 8: rpamment 5-7,5% 7 M
ammuak 8 MeOH 8 DCM) wiu nipu nomotnu obpatenno-dazopoit BIXKX npu Bricokom pH, kak

YKa3aHo.

Tabmauna 3: lipavepnr Coennnenunii, nojydesssix coryacuo [pumepy 1

Ipumep OC/MC (m/z)
XUMHYECKOE Ha3BaAHUE Crpykrypa
No (M+H)

Panemuueckuit 5-(4-{2-
[3-
(dropmernn)azeTnauH-
1-nmn)>roxcu} dhern)-7-

525,2
(tpudropmerin)-SH-

[1]6en3onupano[4,3-

c]xuHOMMH-2-071
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Panemuueckuii 8-xy10p-
5-(4-{2-[3-
(dropmernm)azeTnauH-
1-unaroxcu} denmn)-
SH-
[1]6en3onupano[4,3-

C]XUHONMHH-2-07

491,0

4b

Pauemuueckuii 7-xsop-
5-(4-{2-[3-
(bropmernn)azernauH-
1-un]aroxcu} dpermn)-
SH-
[1]6en3onupano[4,3-

c]xuHOMMH-2-071

491,0

SC

Panemuueckuii 8-drop-
5-(4-{2-[3-
(bropmernn)azernuH-
1-unjsroxcu} dpenmn)-
SH-
[1]6en3onupano[4,3-

c]xuHOMMH-2-071

475,0

6d

Pauemuueckuit 7-dprop-
5-(4-12-[3-
(dropmernn)azernanH-
1-unjaroxcu} denmn)-
SH-
[1]6enzonupano[4,3-

clxuHONMHH-2-071

475,0
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Panemuuecknii 5-(4-{2-

[3-
((bTopmeTHn)aaeTmmH- . ir:- ‘ R \H/*j
7¢ 1- 8- T 1o
unaTokcH’} penn) . 1 8 ?J ,
metui-5H- ‘ _fﬂ\mjj\‘ ;]/

[1]6enzonupano[4,3-

c]xuHONMHMH-2-071

Panemuuecknit 5-(4-{2-
[3-
(dropmernm)azeTnuH-
8 1-nn]arokcu} dhennmn)-7- O 471,2

S
merun-SH- -
HO N

[1]6enzonupano[4,3-

c]xuHOMMH-2-071

4 QuucTka npu nomotiy obpaiuenHo-dazosoit B3XKX ¢ Beicokum pH (KINETEX®
C18, 5 mxm, kosonka 30 x 250 mm, smoupyior 35-50% ACN B 10 MM BognoM OnkapOoHaTe
ammonus ¢ 5% MeOH).

> Quuctka npu nomoru obparienno-pasopoit BOXX ¢ seicoxum pH (KINETEX®
C18, 5 mxm, xosmouka 30 x 250 mm, smoupyror 35-43% ACN 8 10 MM BogroMm OukapboHaTe
ammonus ¢ 5% MeOH)

“Ilocne ouncTiku Ha cwymkaresne, 3moupyoT 4-10% 7M ammunak 8 MeOH 8 DCM,
MPOBOIAT AOTOJHUTENBHYIO OUUCTKY TIpH romornu obpaienno-hazosoit B3XKX mpu
soicokoMm pH (KINETEX® C18, 5 mxm, kononka 30 x 250 mm, amoupyior 30-44% ACN B
10 MM BonHOM GuxapOoHate ammonus ¢ 5% MeOH).

4 Quucrra npu oMoy obpaienHo-pazosoit BOKX npu eicokom pH
(XBRIDGE® C18 5 mxm OBD, xononka 30 x 75 mm, amoupyior 10-75% ACN B 10 MM
BoAHOM OukapboHate ammonus ¢ 5% MeOH).

® Quucrtka npu nomouu obpainenno-dazosoit B3XXX ¢ Beicokum pH (XBRIDGE®
C18 5 mxm OBD, xomonka 30 x 75 MM, smonpyroT 10-60% ACN B 10 MM BomtHOM

buxapbonarte ammonus ¢ 5% MeOH).

[TPUMEP 1A
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5-(4-{2-[3-(PropmeTmn)aseTuauH- 1 -mi|3Tokcu } penmn)-8-(tpudropmermn)-SH-
[1]6enzonupano[4,3-c]xunonun-2-om, M3omep 1
"
ITPUMEP 1B
5-(4-{2-[3-(Propmermn)azeTuauH- 1 -mi|atokcu } penmn)-8-(tpudropmermn)-SH-

[1]6en3onupano[4,3-c|xunonun-2-oa, Uzomep 2

T 2 e
Foo i) i L \F
\ T 0 e R 54
-
B N N
,--U. .‘-’]\ .~-:J
HO™ ™~ "N~

Paznenstor nBa snanTHOMepa S5-(4-{2-[3-(hropmernn)azerunun-1-mi]3Tokcu } penmn)-8-
(tpudropmermn)-SH-[1]6en3onupano[4,3-c|xunonun-2-om npu nomouu xupansHoi CXX B
cnenyromux yciaosusx: komonka: LUX® Cellulose-1, 5 X 25 cM; aioupyrOT HOABIKHON (ha3oi
30% 1PrOH (c 0,5% DMEA) B CO»; Temnepatypa kosnonku: 40 °C; ckopocts nmotoka: 300 r/muH;
murHA BOTHBI Y @-netekTupoBanus: 270 HM ¢ nonydeHueM [Ipumepa 1A B kauecTBe mepBoro
anmroupyemoro snantaomepa (Mzomep 1). 3C/MC (m/z): 525,2 (M+H). [ToareBepskmaroT
SHaHTHOMEpHOe oboratienue M3omepa 1 mpu momoruu xupasabHoit anamutuyeckoin CKX, >99%
ee, I®r). 1,30 munyTsl; kosorka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JTFOHPYIOT MOOBUKHOMN
dazoii 30% MeOH (0,2% IPA) B CO»; temneparypa kojoHku: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH;
JUTHHA BOJNHBEI Y @D-neTeKTupoBaHus: 225 HM. BeIIensoT ykazaHHOE B 3ar0JIOBKE COeTMHEHUE
IIpumepa 1B, ¢ monydyenunem Broporo smoupyemoro snantuomepa (Mzomep 2). 9C/MC (m/z):
525,2 (M+H). IToateepkaaroT SHAaHTHOMEPHOE oboraienre M3omepa 2 mpu mOMOLIH XHPaTbHON
ananutuueckor CXKX, 98% ee, 1r): 2,03 munyTsr; kononka: CHIRALCEL® OD-H, 4,6 x 150 mwm;
anroupyroT noasmkHOM (azoit 30% MeOH (0,2% IPA) B CO»; temnepatypa kosonku: 40 °C;

CKOPOCTBb MIOTOKA: 5 MJI/MHH; [yThHA BOJHBI Y ®-netekTupoBanus: 225 HM.

AnsreprnatuBabiii cuates [IPUMEPA 1B
Kpucranmmueckuii 5-(4-{2-[3-(bropmermn)asernaus- 1 -un|stokcn } penwn)-8-
(tpudropmerin)-SH-[ 1 |6enzonupano[4,3-c|xunonun-2-oi, Uzomep 2
ITepememmBarot 5-(4-{2-[3-(dropmernn)azernaun-1-mn|atoken } penrn)-8-
(rpudTopmermn)-SH-[1]6en3onupano[4,3-c]xuHonuH-2-01, 4-MeTUI0EeH30JICYIE(HOHOBYIO KUCIIOTY,

Hzomep 2 (23,8 1, 0,034 mons) B Bozme (250 mur) mpu 1000 06/mun. Jobasnstor NaOH (76 mxi) u
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nepeMeLInBaOT pacTBOp B TeueHue 2 yacos. JJobasmstor DCM (600 mu). Paznensirot cMech, cymar
akctpakT DCM cyneatom Maraus, GUIbTPYIOT MaTepua yepes mmpuiesoi puiabtp (0,45 Mkm) u
KOHIIEHTPHPYIOT Jocyxa. OCTaBisoT MaTepuan B motoke Ny B TeueHue BeixoaHbix. J{obassroT 1:1
EtOH/Bona (80 M) 1 mepeMeInBarOT CMeCh YiabTpa3BykoM. COOHPAIOT PhIXKEBATO-KOPHUHEBOE
TBepZOe BelecTBO prIbTpoBaHNEM HA HEHIIOHOBOH MeMOpaHe ¢ MOIy4YeHneM YKa3aHHOTO B

3aroyioBke coenunenus (10,47 r, 0,02 monsb, 59%).

Pentrenosckas mopoukosas nuppaxromerpus (PITT)

PenTrenorpaMMbl KpHUCTAJTTMYECKUX TBEPABIX BEIIECTB I1OJYyUE€HbI HA PEHTT€HOBCKOM
nopouikoBoM audpakromerpe Bruker D4 Endeavour, ocHamennom ucrounukom CuKo u
nerekTopoMm Vantec, paboraromem mpu 35 kB u 50 MA. Ob6paser| ckaHupoBaJii B qUanasoHe OT 4 10
40 26°, ¢ marom 0,008 26°, u ckopocThO cCKaHHpoBaHus 0,5 CEeKyH/IIar, U HCIOJIb3YsI
muBepreHiuio 1,0 MM, HEOABIKHYIO OTCEHBAIOLIYIO peleTKy 6,6 MM U wmeib aetexropa 11,3 M.
Cyxo0ii MOPOIIOK YIAKOBBIBAIOT B KBAPLEBYIO KIOBETY U INIAJKYIO TOBEPXHOCTh MOJMYYAIOT PH
HOMOLIH [TPEeAMETHOro crekia. J{udpakTorpaMmMbl KPHCTATMYECKON (POPMBI CHUMAJH IPU
TeMIepaType OKpYy’Karolled cpebl 1 OTHOCUTEIBHON BJIAXKHOCTHU. [10/10KeHNS MMKOB KPHCTAIIOB
onpenensiror B MDI-Jade nociie mosiHOro casura audpakTorpaMm Ha OCHOBE BHYTPEHHETO
cranmaprta NIST 675 ¢ nmukamu nipu 8,853 u 26,774 26°. B obnactu kpucramiorpaduu Xoporro
W3BECTHO, YTO ISl JIIOOOW JAHHOM KPHCTAITMYECKOH (POPMBI OTHOCUTENbHBIE HHTEHCHBHOCTH
m(paKIHOHHBIX THKOB MOT'YT BAPbUPOBATHCS BCIIEACTBUE MPEAMOUTHTENILHON OPHEHTALINH,
00yCIOBIIEHHON TaKMH (pakTOpaMi, Kak MOp(HOJIOTHS U CTPYKTypa KpucTa/uia. Eciiu mpucyrcTeyer
BJIUSTHUE TPEANOYTUTEEHON OPHEHTALNH, WHTEHCHBHOCTH ITHKOB U3MEHSFOTCS, HO XapaKTepHbIE
MOJIOKEHH S MUKOB TosiuMopda octarotcs HeusMenHbiMU. CM., Hanpumep, The United States
Pharmacopeia #23, National Formulary #18, pages 1843-1844, 1995. JlononHUTENBHO, B 001aCTH
KpHCTAJUTOrpadiu TAK)KE XOPOIIO H3BECTHO, UTO IS OO0 NaHHON (POPMBI KPUCTAILIA YIIIOBBIE
MIOJIOKEHH S TUKOB MOTYT HE3HAYUTENIEHO H3MEHAThC. Hanpumep, moIo)KeHns] THKOB MOTY T
CMeLIAaThCs M3-3a U3MEHEHUS TEMITEPATYPhI, IPH KOTOPOH aHATH3HPYeETCs 00pa3ell, CMeEIeHus
o0pa3ua UM HAJTMYKs WK OTCYTCTBUSI BHYTPEHHEr0 CTaHAapTa. B JaHHOM Cliyyae H3MEHUHBOCTD
noJioykeHns muka B = 0,2 20° yunTeIBaeT 3TH MOTEHIIHAIbHBIC H3MEHEeHHUS, HEe Mellasi OMHO3HAYHON
uaAeHTU(UKALUY YKa3aHHOH KpUCTauTiyeckoil popmel. [loaTBepkaeHne KpUCTALLTHIECKON (hOPMBI

MOJKET OBITH CIIEIAHO HA OCHOBE JIFO0O0H YHHKAJIBbHON KOMOWHAIIMN OTIIMYHTEIbHBIX TTHKOB.



10

15

20

30

IMonyueHusiii obpaszer KpucTauTndeckoro S-(4-{2-[3-(dpropmernn)azeru aun-1-
wi|3Tokcu } penn)-8-(tpudropmerin)-SH-[1]0enzonupano[4,3-c|xunonun-2-oma, Uzomep 2,
XapaKTepPU30BAJH MO PEHTTeHOrpaMMe C Hcnosb3oBanueM u3inydenus CuKa, umeroriero
mipakunOHHbIE MTUKK (3HAYEHHUs 2-TeTa), Kak onrcano B Tabnune 3 Hioke, U, B YaCTHOCTH,
uMeroLIero nuku npu 19,8 B koMOMHALINY C OTHUM W HECKOJBKUMH M3 TUKOB, BEIOPAHHBIX U3

rpymmbl, cocTosei u3 6,8, 16,0 u 22,1; ¢ nomyckom Ha yrisl qudpakiuu 0,2 rpamyca.

Tadoimua 4: Ilnkn peHTreHoBCKOH NOPOMIKOBOH AH(PPAKTOMETPHH KPHCTAJIHYECKOT 0

Ilpumepa 1B
Mo Vron (“2-rera) +/- 0.2° OTtHOCUTENnbHASI HHTEHCUBHOCTH (%0
oT HanboJIee HHTEHCHBHOTO TIHKA)
1 6,8 29,40
2 15,3 8,30
3 16,0 20,10
4 17,4 7,60
5 18,1 16,00
6 19,8 100,00
7 21,1 14,60
8 22,1 28,90
9 24,9 16,40
10 25,4 21,90

AnsreprnatuBabiii cuates [IPUMEPA 1B

Pacteopstor 4-{2-[3-(dbropmernn)asetiauH- 1 -mn|sTokcu § permn)(ruapokcu )meti |-3-[ 2-
dbrop-4-(rpudropmerin) hennn|xunonun-7-on, M3omep 1(63,05 r, 104,7 mmoins) B DMSO (1,3 n) B
atmoc(epe N npu koMHaTHOU Temnepatype. Jlobasstor nopiusimu kapoonart mesus (108 r,
331 mmonse) B Teuenue S munyT. Harperarot cmech n0 60 °C B Teuenue 15 yacos. Cmech
OXJIAKAAIOT 0 KOMHATHOH TemMrnepaTtyps! U pa3dasisirot Bogow (2,1 ) u EtOAc (1,3 m). Cmecs
nepeMeIInBaOT S MUHYT U pa3aesstoT. [IoBTopHO dKcTparupyroT Boaubiil matepuan EtOAc (1,3 )
U IEPEMEIINBAIOT B TeYeHHe 5 MUHYT. Pa3nensior n o0beqMHSIOT OPraHnueCKHe SKCTPAKTEI,
npoMbIBatOT paccosiom, Bonon u EtOAc. Oprannueckue skctpaktsl cymat Hag MgSQOq,
KOHIIEHTPHPYIOT U CYLIAT B BAKYyME B TE€UEHHE HOUH MPU KOMHATHOW TEMIEPATYPE C MOJyUeHUEM

YKa3aHHOTO B 3ar0JIOBKE COEMHEHUS B BH e KOPUUHEBOr0 TBepAoro Bewectra (52,69 r, 95,9%).
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IMoaTeepsxmaroT sHaHTHOMEPHOE oborarnenne [Ipumepa 1B npu momoru XupaabHOiH
anajutuueckon CXKX, 98,1% ee, 1r):2,03 munytsr; kononka: CHIRALCEL® OD-H, 4,6 x 150 mwm;
anroupyroT noaemwkHOH (azoit 30% MeOH (0,2% IPA) B CO»; temnepatypa kosonku: 40 °C;

CKOPOCTb OTOKA: 5 MJI/MHH; [UTHHA BOJHBI Y ®-netekTupoBanus: 225 HM.

I[MTPUMEP 2A
5-(4-{2-[3-(Propmermn)azeTuauH- 1 -mi|3Tokcu } penmn)-7-(tpudpropmermn)-SH-
[1]6enzonupano[4,3-c]xunomun-2-om, M3omep 1
u
ITPUMEP 2B
5-(4-{2-[3-(Dropmermn)azeTuaun- 1 -mi|atokcu } penun)-7-(tpudropmeriu)-SH-

[1]6en3onupano[4,3-c|xunonun-2-o, Uzomep 2

F

Pasznensitor aa sHanTHOMEpA S-(4-{2-[3-(dTopMerni)azeTu mun- 1 -1 |aTokcu § hermn)-7-
(tpudropmermn)-SH-[1]6en3onupano[4,3-c]xunonun-2-ona xupanbaoit CKX B creayrommx
yenoBusix: kononka: CHIRALPAK® IC, 21 x 250 cwm; amroupyroT noasmkHOM (asoit 30% 1PrOH (c
0,2% IPA) B CO»; temneparypa kononku: 40 °C; ckopocts motoka: 70 r/MuH; AyiiHa BOJTHBI Y ®-
neTeKkTupoBaHus: 225 HM ¢ nosydeHueM [Ipumepa 2A B kauecTBe NEPBOTO SITIOUPYEMOTO
sHantuomepa (M3omep 1). 3C/MC (m/z): 525,1 (M+H). IlogTBepkaat0T SJHAHTHOMEPHOE
oborarnenue M3zomepa 1 npu momornu xupaibHo# anamutadeckoin CKX, >99% ee, r): 1,56
munyThl; KojoHka: CHIRALPAK® IC, 4,6 x 150 mm; amounpyrot noasr:kuoi ¢dasoi 30% iPrOH
(0,2% IPA) B CO»; Temnepatypa kojonku: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH; JUTHHA BOJHBI Y O-
IeTeKTHpoBaHus: 225 HM. BrinensiroT ykaszaHHoOe B 3arojiopke coenunenne [Ipumepa 2B ¢
NOJIyuYeHHEM BTOPOTO dJronpyemoro sHantuomepa (Mzomep 2). 9C/MC (m/z): 525,2 (M+H).
IMonTteepskmatoT s3HAHTHOMEPHOE oboramenne M3oMepa 2 npu mOMOLIH XUPATbHONW aHATU THUECKOMH
CKX, 98% ee, 1 (r): 2,33 munytsr; kononka: CHIRALPAK® IC, 4,6 x 150 mM; amoupyioT
nonasuxHOH (aszoit 30% 1PrOH (0,2% IPA) B CO»; temnepatypa kosonku: 40 °C; CKOPOCTb MOTOKA:

S ma/muH; qyuHa BOHBL Y O-nerekTupoBaHus: 225 HM.
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IMTPUMEP 3A
8-Xunop-5-(4-{2-[3-(dbropmernn)azerumis- 1 -un|3tokcu } pennn)-SH-[ 1 ]6enzonupano[4,3-
c|xunomun-2-o0m1, U3omep 1
u
IMTPUMEP 3B
8-Xunop-5-(4-{2-[3-(bropmernn)azernis- 1 -un|3tokcu } pennn)-SH-[ 1 ]6enzonupano[4,3-

c|xunomuH-2-o01, U3omep 2

F

Paznensor nBa sHanTHOMEpa 8-XI510p-5-(4-{2-[3-(PTopmMeTnn)azeTtnnun-1-
ui |arokcn } pennn)-SH-[1]6en3onupano|4,3-c|xunommH-2-01a npu nomoruu xupaisaoi CKX B
cnenyromux ycnoBusx: kononka: CHIRALCEL® OD-H, 21 x 250 ¢Mm; 3JFOUpYIOT MOABUKHOU
dazoit 35% MeOH (c 0,2% IPA) B CO»; temneparypa konounku: 40 °C; ckopocts notoka: 80 r/mMuH;
IUTHHA BOJTHBI Y D-neTekTpoBanus: 225 HM, ¢ nojydyeHueM Ilpumepa 3A B kKauecTBe MEPBOTO
anroupyemoro snantaomepa (Mzomep 1). 3C/MC (m/z): 491,0 (M+H). [ToareBepkmaroT
SHaHTHOMEpHOe oboramienune M3omepa 1 mpu momoruu xupasabHoit anamutuyeckoin CKX, >99%
ee, Iwry. 1,55 munyThl; kosonka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JTIOHPYIOT TOABUKHOMN
dazoii 35% MeOH (0,2% IPA) B COz; temneparypa kojonku: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH;
JUTHHA BOJNHBEI Y @D-neTekTpoBaHus: 225 HM. BeIIeNsoT ykazaHHOE B 3ar0JIOBKE COSTMHEHUE
IIpumepa 3B ¢ monyuenrem Broporo anwonpyemoro snantauomepa (Mzomep 2). 3C/MC
(m/z): 491,0 (M+H). IToateepxaaroT sHaHTHOMEPHOE oboratienue M3omepa 2 mpu mMOMOIIH
xupanbHo# anamuTuueckord CXKX, >99% ee, 1(r): 2,26 munyThl; kononka: CHIRALCEL® OD-H,
4,6 x 150 mm; smroupyroT noaBmkHOM (aszoii 35% MeOH (0,2% IPA) B CO;; temneparypa

kosioHKH: 40 °C; CKOpPOCTh MOTOKA: 5 MJI/MUH; THHA BOJHBI Y D-neTekTupoBanus: 225 HM.

ITPUMEP 4A
7-Xn0p-5-(4-{2-[3-(dropmermn)azernaun- 1 -mn]|3tokcu } penni)-SH-[ 1 |[6enzonupano[4,3-
c|xunommHu-2-01, U3omep 1

)51
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IMTPUMEP 4B
7-Xn0p-5-(4-{2-[3-(propmermn)azernaun- 1 -mn]|3tokcu } pernn)-SH-[ 1 [6enzonupano[4,3-

c|xunomuH-2-o0m1, U3omep 2

Pasznenstor aBa sHaHTHOMEpa 7-X710p-5-(4-{2-[3-(PTopmermn)azeTnaun-1-
wi|stokcu § pernit)-SH-[ 1 ]6en3onupano[4,3-clxunomun-2-o0a npu nomornu xupansHon CXKX B
cnenyroumx ycnopusix: kononka: CHIRALCEL® OD-H, 21 x 250 cm; 3I0HpPYIOT MOABHKHON
dazoit 35% MeOH (c 0,2% IPA) B CO»; temneparypa konouku: 40 °C; ckopocts notoka: 80 r/muH;
uiHA BOTHBI Y ®D-netekTupoBanus: 225 um, ¢ monydeHuem [Ipumepa 4A B KauecTBe MepBOro
amoupyemoro sHanTHOMepa (M3omep 1). 9C/MC (m/z): 491,0 (M+H). [Toarsepxmarot
SHaHTHOMepHOe oborarenue M3omepa 1 mpu momoru xupaisroi anamtudeckoir CXKX, >99%
ee, tr). 1,71 munytsr; kononka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JIOUPYIOT MOABUKHOM
dazoit 35% MeOH (0,2% IPA) B COz; Temneparypa xosnoHku: 40 °C; CKOpOCTb MOTOKA: 5 MJI/MUH,
IUTiHA BONHBEI Y @-netekTupoBaHus: 225 HM. BeIIensioT ykazaHHOE B 3aroJIOBKE COeTMHEHUE
IIpumepa 4B ¢ monyuenrem BToporo anmonpyemoro snantauomepa (Mzomep 2). 3C/MC
(m/z): 491,0 (M+H). ITonTeepxaaroT sHaHTHOMEPHOE oboratnenune M3omepa 2 mpu mMOMOIIH
xupanbHo# aHamuTudyeckorn CXKX, >99% ee, 1(r): 2,38 munyTsl; kononka: CHIRALCEL® OD-H,
4,6 x 150 mm; smoupyroT moaBmkHOM (aszoii 35% MeOH (0,2% IPA) B CO:z; temneparypa

kosioHKH: 40 °C; CKOpPOCTh MOTOKA: 5 MJI/MUH, ITHHA BOJNHBI Y D-neTekTupoBanus: 225 HM.

IMTPUMEP SA
8-Drop-5-(4-{2-[3-(bropmeTnn)azetnaun- 1 -un]|3tokcu § pennn)-SH-[ 1 ]6enzonupano[4,3-
c|xunomuu-2-01, U3omep 1
u
IMTPUMEP 5B
8-Drop-5-(4-{2-[3-(bropmeTnn)azetnaun- 1 -mn]|3tokcu } pennn)-SH-[ 1 ]6enzonupano[4,3-

c|xunonuu-2-01, U3omep 2
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Pasnensor nBa sHanTHOMEpa 8-hTOp-5-(4-{2-[3-(PTopmMermn)azeTnauH-1-

NE
wi|stokcu } pernit)-SH-[ 1 ]6en3onupano[4,3-c]xunomun-2-ona npu nomornu xupansHoi CXKX B
cnenyromux ycnoBusx: kononka: CHIRALCEL® OD-H, 21 x 250 cMm; 30upyrOT MOABUKHON
dazoii 30% MeOH (c 0,2% IPA) B CO;; remneparypa xononku: 40 °C; ckopocts noToka: 80 r/muH;
muHa BOTHBI Y D-nerektupoBanust: 225 HM, ¢ noiyderueM [Ipumepa SA B kauecTBe MepBOro
amoupyemoro sHantuomepa (Mzomep 1). 9C/MC (m/z): 475,0 (M+H). [Toarsepxnarot
SHaHTHOMepHOe oborarenne M3omepa 1 mpu momoru xupaasroii anamtudeckoir CXKX, >99%

ee, Ir): 1,56 munyTer, kononka: CHIRALCEL® OD-H, 4,6 x 150 mMM; 3JIIOHPYIOT HOABIIKHOM (ha3oi
30% MeOH (0,2% IPA) B CO»; Temnepatypa xosionku: 40 °C; cCKOpOCTb IOTOKA: 5 MJI/MUH, [UTHHA
BOJIHBI Y @-nierekTupoBanusi: 225 HM. Brinenstor ykasanHoe B 3aroyioBke coequnenue IIpumepa SB
C MOJIy4eHHEeM BTOPOro amoupyemoro snantuomepa (Msomep 2). 9C/MC (m/z): 475,0 (M+H).
IMoateepskmaroT sHAHTHOMEPHOE oborameHune M3omepa 2 npu MOMOLIH XUPATbHOW aHATH THUECKOH
CKX, >99% ee, tr): 2,29 munyTsl; kosonka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3;IIOUpYIOT
nonsuxkHOHN daszoit 30% MeOH (0,2% IPA) B CO»; Temnepatypa konouku: 40 °C; cKOpoCTb

NOTOKA: S MJI/MUH; JUTHHA BOJIHBI Y ®-nerekTupoBanus: 225 HM.

IMTPUMEP 6A
7-O1op-5-(4-{2-[3-(propmerin)azernaun- 1 -umn|stokcu} pernn)-SH-[ 1 |[6enzonupano[4,3-
c|xunomuu-2-o01, U3omep 1
u
IMTPUMEP 6B

7-O10p-5-(4-{2-[3-(propmerin)azernaun- 1 -umn|stokcu} pennn)-SH-[ 1 |[6en3zonupano[4,3-

c|xunonuu-2-01, U3omep 2
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Pasznensitor aa sHaHnTHOMEpa 7-hTOp-5-(4-{2-[3-(PpTOpMeTHN)azeTnauH- 1 -
wi|atokcu } pernit)-SH-[1]6en3onupano[4,3-c]xunomun-2-ona npu nomornu xupansHoi CXKX B
cnenyromux ycnoBusx: kononka: CHIRALCEL® OD-H, 21 x 250 cMm; 3Ji0upyrOT MOABUKHON

5  ¢azoii 35% MeOH (c 0,2% IPA) B CO»; temnepatypa kosionku: 40 °C; ckopocts motoka: 80 r/muH;
JUTMHA BOJTHBI Y @-nerekTupoBanus: 225 M, ¢ noydeHuem IIpumepa 6A B kauecTBe nepBoro
anroupyemoro sHantiuomepa (Mzomep 1). 9C/MC (m/z): 475,0 (M+H). IToarBepkmatot
SHaHTHOMepHOe oboramenne Mzomepa 1 mpu nomomum xupanbHoit anamatuyeckor CKX, >99%
ee, Iry: 1,32 munyTer;, kononka: CHIRALCEL® OD-H, 4,6 x 150 MM, 3J10upyIOT NOABMKHOM (hazoit

10  35% MeOH (0,2% IPA) B CO»; Temnepatypa koioHKU: 40 °C; CKOPOCTh MOTOKA: 5 MJI/MUH, IJIHHA
BOJIHBI Y @-nierekTupoBanusi: 225 HM. Brinensior ykazanHoe B 3aroyioBke coequnenue IIpumepa 6B
C MOJIy4eHHEeM BTOpOro amoupyemoro sHantuomepa (Mzomep 2). 3C/MC (m/z): 475,0 (M+H).
INonTteep:xmaroT SHAHTHOMEPHOE oborarenue M3omepa 2 mpy MOMOIIN XUPATBHON aHATHTHYECKOH
CXKX, >99% ee, 1r):1,95 munyTsl;, kononka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3JIOHpYIOT

15  moameukHOM (azoit 35% MeOH (0,2% IPA) B CO»; remnepatypa koiouku: 40 °C; cKOpOCTh

HOTOKA: 5 MJI/MUH, [UTHHA BOJHEI Y ®-nerekTupoBanus: 225 HM.

ITPUMEP 8A
5-(4-{2-[3-(Dropmerun)azetuaud- 1 -wi|3Tokcu } permn )-7-meri-SH-[ 1 |6enzonupano[4,3-
20 c|xunonun-2-o01, U3omep 1
u
ITPUMEP 8B
5-(4-{2-[3-(Dropmerun)azetuaun- 1 -wi|3Tokcu } penmn )-7-merin-SH-[ 1 |6ensonupano[4,3-

c|xunonuu-2-01, U3omep 2

-~ ,,O~ o
YY)
b i ~1,0\ /Lj

o /

WAL

Pasnenstor nBa sHanTHOMEpa S5-(4-{2-[3-(dhTOopMernn)azeTnauH- 1 -mn|3Tokcn } pennn)-7-

25

metii-SH-[1]6en3onupano[4,3-c|xunonuH-2-o5a npu nomoruu xupaishoit CXKX B crnenyrommx
yenosusix: kononka: CHIRALCEL® OD-H, 21 x 250 cwm; anroupyroT noasikHoi ¢azoit 30%

1PrOH (c 0,2% IPA) B CO»; temnepatypa kononku: 40 °C; ckopocts motoka: 80 r/MuH; aarHa
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BostHBI Y ®-nierektupoBanus: 265 uM, ¢ noydennem [lpumepa 8 A B kauecTBe epBOro
anroupyemoro sHantiuomepa (Mzomep 1). 3C/MC (m/z): 471,2 (M+H). [ToarBepkmatoT
SHaHTHOMepHOe oboramienne M3omepa 1 mpu nomoru xupanbHoit anamutuyeckor CKX, >99%

ee, Ir). 1,47 munyThl; kononka: CHIRALCEL® OD-H, 4,6 x 150 MM; 3MIOUPYIOT TOABUKHOMN
dazoii 30% 1PrOH (0,2% IPA) B CO»; temnepatypa kojonku: 40 °C; CKOPOCTb MOTOKA: S MJI/MUH;
JUTHHA BOJIHBEI Y D-1eTeKTUPOBAHUS: 225 HM. BBIIENSOT yKka3aHHOE B 3arOJIOBKE COSTMHEHUE
IIpumepa 8B ¢ monyuenunem BToporo anonpyemoro snantuomepa (Mzomep 2). 9C/MC (m/z): 471,2
(M+H). IToaTBep:kparoT s3HaHTHOMEPHOE oborammenue Mzomepa 2 mpu MOMOIIN XUPAJIBEHOU
anajmutuueckon CKX, >99% ee, 1r):2,05 munytsr; kononka: CHIRALCEL® OD-H, 4,6 x 150 mm;
anroupyroT noasmxkHOM (azoit 30% 1PrOH (0,2% IPA) B COz; remnepatypa komonku: 40 °C;

CKOpPOCTb OTOKA: 5 MJI/MHH; JUTHHA BOJHBI Y O-neTekTupoBanus: 225 HM.

ITPUMEP 9
5-(4-{2-[3-(Dropmermn)azeTuaun- 1 -mi|3Tokcu } penun)-8-(tpudropmeriu)-SH-

[1]6en30mupano[4,3-c]xunonun-2-om, M3omep 2, 6eH30scyabpOHOBAsT KUCIOTA

Harpesatot cycnensuto 5-(4-{2-[3-(propmerin)azerinaun-1-mn]|3tokcu } pern)-8-
(tpudropmermn)-SH-[1]6en3onupano[4,3-c]xunonun-2-omna, Mzomep 2 (Ilpumep 1B) (100 mr, 0,19
MmoJib) B ACN (3 M) mpu 50 °C. [1o6aBisiroT pacTBOp MOHOTHAPaTa OEH30JCY Ib(HOHOBOM KHCIOTHI
(40 mr, 0,23 mmous) B ACN (1 mu1). Harpesarot mpo3pauHblii KeIThii pacTBOp B TeueHne 10 MUHYT
npu 50 °C. IIpekpaimatoT HarpeBaHue, MO3BOJITIOT PEAKIMOHHOW CMECH OCTBITh O KOMHATHOMN
TEMIIepPaTypPhl U MEPEMELINBAIOT CMECh B TeueHne Houn. J[00aBstoT Tomyou (2 M) u
MEPEMEINBAIOT PEAKIIMOHHYIO cMech 2 Haca. PactBop GuimsTpyror, coduparot o0pasoBaBiieecs
TBEpIO€ BellecTBO U nmpoMbiBatoT TBepaoe Bemectso ACN (1 mu). Cywat TBepaoe BEIIEeCTBO B

BaKyyMe, C MOJIYUeHHEM YKa3aHHOTO B 3aroyioBke coenuHenus (74 mr, 55 %).

AnsrepnatuBnbiii cuate3 [IPUMEPA 9
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Harpesatot cycnensuto 5-(4-{2-[3-(propmeriun)azernann-1-mn]|3tokcu } pern)-8-
(rpudTopmermn)-SH-[1]6en3onupano[4,3-c]xunonun-2-ona, Mzomep 2 (Ilpumep 1B) (124,1 wr,
0,24 mmons) B MEK (4 M) mpu 50 °C. {o0aBisitoT pacTBOpP MOHOTHApaTa OEH30JICYIb(POHOBOM
kucnotel (50 mr, 0,28 mmous), pactBopernsrii B MEK (1 mu). Ilpekpariaror HarpeBaHue,
MO3BOJISIIOT PEAKLIMOHHON CMECH OCTBHITh IO KOMHATHOH TEMIEPATYPhI U IEPEMELIHBAIOT CMECh B
TeueHue BeIXOAHbIX. KoHueHTpupytoT B motoke N». Jlobasnsror MEK (1 mut) u cycieHaupyroT ¢
HOJy4YEeHHEeM KeJITOr0 KPUCTAJUIMYECKOro TBepAoro semectsa. CobuparoT TBepaoe BeIecTso,
npomeiBatoT MEK 1 cyiat B BakyymMe Ipu KOMHATHOM TemMIepaType C IIOJIyUYeHUEM YKa3aHHOTO B

3arosioBke coenuHeHus (78,8 mr, 48%).

P, ITpumep 9
Bemonnsitor PJ], xax onucano st [Ipumepa 1B. Xapakrepusyrot nosiydeHHsIi obpaserr (4-
{2-[3-(dbropmeriun)azetu quH- 1 -ui]atokcu § permn)-8-(tpudropmeriu)-SH-[ 1]0en3onupano|4,3-
c]xunomn-2-ona, M3omep 2, 6eH301CyIb(HOHOBOI KUCITIOTHI IO PEHTTEHOTPaMMeE C
ucnosb3oBanreM usnyuenus CuKa, umeroriero audpaxinoHHble THKA (3HAYEHHUS 2-TETA), KaK
onucano B TabOsuue 4 HUXKe, U, B YaCTHOCTH, UMEOLIero muku mpu 20,5 B KOMOWHAIIUH C OAHUM
WJIM HECKOJIbKMMH IMHKAMHU, BEIOPAHHBIMH M3 TPYIIIbLI, cocTosimei u3 12,3, 22,2 u 23,1; ¢ nomyckom

Ha yruibl mudpakuuu 0,2 rpamyca.
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Taéauna S: Iluku peHTreHoBCKo# MOPONIKOBOH MU (PPAKIHH KPHCTAIHYECKOr0

Ilpumepa 9
OTtHOCHTeNnbHAsI UHTEHCHBHOCTH (%0
IIuk | VYron (°2-tera) +/- 0,2° oT HanboJiee HHTEHCUBHOTO TTHKa)
1 7,6 27,10
2 10,6 34,50
3 12,3 42,10
4 12,6 32,30
5 17,7 32,80
6 19,2 26,70
7 20,5 100,00
8 22,2 45,50
9 23,1 36,30
10 242 29,80
ITPUMEP 10

Kpucranmaueckuii 5-(4-{2-[3-(bropmernin)azetuaun- 1 -ui|arokcu } herm)-8-

5 (tpudropmernn)-SH-[1]6en3onupano[4,3-c]xuHomH-2-0J1, 4-MeTHI0EH30JICYIb(OHOBAs KUCIIOTA,

Hzomep 2
O_.
P“N/ e T F
b~ «J ll/ J O, /\/,F

mf - N’ ”o \—/

O6vemuusitoT BMecTe 5-(4-{2-[3-(bropmermn)azetuaun-1 -uin|atokcn } hernn)-8-
(tpudropmermn)-SH-[1]6en3onupano[4,3-c|xunonun-2-o1, Uzomep 2 (Ilpumep 1B) (204,2 r, 389
10  mmous) 1 EtOAc (5 1) u nepemernbatot npu 60 °C ¢ nocnenyromum nodasnernem MeOH (200
wi1) ipu 60 °C ¢ mosyueHreM mpo3pavHOro KOPUIHEBOTo pactBopa. J[00aBsiFOT yKa3aHHBIH B
zarojioBke npoaykT (11,48 r) anst 3aTpaBKu pacTBOpa C MOCAEAYIOIIUM A00OaBIEHHEM
NpeBapUTENBHO CMEIIAHHOTO PacTBOpa 4-MeTHIIOeH30ICYIb(OHOBOMH KHCIOTHI, THAPATHPYIOT
(81,41, 428 mmour) B EtOAc (800 M) ¢ monmyueHuneM kentoi cycnensun. Ilepemenmpaior
15  cycnensuro 30 munyt npu S0 °C. KoHueHTpupyroT cycneHsuto 1o Y2 oobema. PactBop oxnaxaarot

pv KOMHATHOH TeMIeparype B TeueHue 1 yaca, QHIBTPYIOT, COOMPAIOT TBEPIOE BEIECTBO U
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npomeiBatoT TBepaoe BerecTBo EtOAc. Cymar TBepnoe BemecTeo B BakyyMme npu 30 °C B Teuenue
BBIXOJIHBIX C MOJIYYEHHUEM YKA3aHHOTO B 3aroyioBke coemuHenus (239 r, 343 mmons). st
JOIOTHATEIIFHON OYMCTKH MaTepraiia foOaBIISIOT YKa3aHHOE B 3arojioBke coequHenue (229,
328,7 mmone) 1 2-nponanon (4,6 1) BMecte u HarpesaroT 10 60 °C B Teuenne 2 yaco. OXIakaaoT
IO KOMHATHOHN TeMIiepaTypsl B TeueHne 30 MUHYT. QUIbTPYIOT TBEPOE BELLECTBO U IPOMBIBAIOT
Bozo# (100 mim). Cymat TBeprOe BelecTBO B MOTOKE N2 B T€UEHHE HOYH C IOJTyYeHHEM
YKa3aHHOTO B 3arojioBke coequnenus (174,4 r, 76,2%). O0beauHSIOT pa3iuyHble MapTHH
YKa3aHHOTO B 3ar0JIOBKE COEMHEHNs, TOJIyYeHHOTO IO CYTH TAaKUM ke 00pa3oM, i 0OaBISIOT
rentad (2 ). CycneHsuio nepeMenmpaioT B Tedenue 30 MHHYT, TBepAoe BelecTBO QUIBTPYIOT U
npombiBatoT rentanoM (300 mun). CymaT coOpanHOe TBEpIOe BELIECTBO B MOTOKE Nz B TeUeHHE

HOYH C TIOJIyYeHHEeM YKa3aHHOTO B 3arojioBke coenunenus (199,7 r, 99,5%).

P, ITpumep 10
Beimonusitor PJI, kak onricano aist [Ipumepa 1B. XapakTepusyroT monyyeHHsii oopasery 5-
(4-{2-[3-(dTopmernn)azeruaus-1 -un|stokcu } pernn)-8-(tpudropmernin)-SH-[ 1 |6enzonupano[4,3-
c]xuHoMH-2-011a, 4-MeTHI0EeH30JCY b (hOoHOBON Kuca0Thl, M3omep 2 (ITpumep 10) mo
pPEHTreHorpamme ¢ uCrojs3oBanneM usnydenus CuKa, umerorero nudpakimOHHbIE THKH
(3HaueHus 2-Teta), kak omucaHo B Tabmuie 5 HUXKe, U, B YaCTHOCTH, uMeroLero nmuku npu 20,1 B
KOMOHHAIMH C OJHUM HJIH HECKOJbKUMHM IMUKAMH, BEIOPAHHBIMU U3 TPYIIIbI, COCTOsIeH u3 12,8,

19,5 u 22,8; ¢ nonyckom Ha yrisl audpakmuu 0,2 rpamyca.
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Tabauna 6: Iluku peHTreHoBCKo# MOPONIKOBOH MU (PPAKIHH KPHCTAITHYECKOr0

IIpumepa 10

OTHOCHTENbHAS! HHTEHCUBHOCTb

(% ot Haubonee UHTEHCHBHOTO
IMux Yron (°2-tera) +/- 0,2° ITUKA)
1 7,6 25,70
2 12,4 27,90
3 12,8 36,80
4 18,9 26,50
5 19,5 56,90
6 20,1 100,00
7 20,9 41,50
8 21,8 40,90
9 22,8 39,40
10 25,4 29,70

Buogornueckne aHAIM3bI
JlokazaTensCcTBa B3aUMOCBSI3H MEXKYy dKcnpeccuerd PO u HeKOTOphIMU BUIAMU paka
XOPOLIIO U3BECTHBI B TAHHOH 00JACTH.
Pesynbrathl crienyomux aHAIH30B AEMOHCTPUPYIOT, 4TO coemuHeHuss Gopmyisr 1,
®opmyet 11 1 @opmyisr I mpumepos npencrasistor coboit aktuBHbie CCPI u cunrtarorcs

IMMOJIC3HBIMU IIPH JICUCHHHU pakKa.

AHa/M3 KOHKYpPeHTHOro cBsi3biBanus PJo (auxuii Tun), PIo (myrant YS37S) u POf

Ienbio CenyromuX aHAIM30B KOHKYPEHTHOTO CBsi3bIBaHus PO siBisieTcs onmpeneneHue
appuHHOCTH TecTupyemoro coenuHenns k POo (mukuit tun), POo (mytant Y537S) u POf.

3amycKaroT aHaJIN3 KOHKYPEHTHOTO CBsi3biBaHus B Oydepe, conepkamem S0 MM HEPES, pH
7,5, 1,5 MM EDTA, 150 MM NaCl, 10% rnunepusn, 1 mr/min ssuusoro ansOymuna u S MM DTT,
ucnons3ys 0,025 mxKu Ha nynky *H-3ctpamuona (118 Ku/mmons, 1 MKu/mn), 7,2 mr/nyaxy PDa
(muxwii Tum), nmm 7,2 Hr/nyaka POo (Y5378 mytant) umm 7,7 vr/nyaky POP. Jobasnsior
TecTUpyemoe coenuaeHne B 10 pa3muuHbIX KOHIEHTpanusx B auana3oHe ot 10000 1M o 0,5 aM u

OIpeneNsIIOT Hecnenn(prnyeckoe cBsi3biBanne B mpucytctBuu 1 MkM 17-f actpaauona. UakyOupyroT
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peakuuto cBs3biBanus (140 M) B TeueHue 4 4aCOB MPU KOMHATHOW TEMIIEPAType, U 3aTEM
NO0aBJIAIOT XOJOMHBIN AeKCTpaH-yrobHbli Oydep (70 Mki) (comepskarumii Ha SO M
aHanmutHaeckoro Oydepa 0,75 r npesecHoro yriis u 0,25 r AeKCTpaHa) K KaKAOH peakLuu.
[lepeMernBarOT MIAHIIETH B TEYEHUE 8 MUHYT Ha OpOHTATbHOM Ielikepe npu 4 °C, u 3atem
neHTpudyrupytot npu 3000 o6/mun npu 4 °C B Teuenue 10 munyt. [lepenocst amuksoty (120 mx)
CMecH B Apyroiu 96-ayHouHbll Oesbiii miaHmer ¢ iockum nHoM (Costar) u mobaBnsior
CUMHTHJUTALOHHYIO skukocTh Perkin Elmer Optiphase Supermix (175 MkJ1) B K&XKIyIO JYHKY.
I'epMeTH3UPYIOT MIAHIIETHI U SHEPTUYHO BCTPSIXUBAIOT HA OpOuTaibHOM Iuelikepe. [Tocne
MHKyOalny B TeUeHHEe 2,5 4acOB CUMTHIBAIOT JaHHBIE TUIAHIIETOB Ha cueTunke Wallac Microbeta.
PaccuntriBaror ICso ¢ ncnonb3zoBanuem 4-napameTpuyueckoil JOrHCTUYeCKONH KPUBOH U
paccunTeiBatOT % unrubuposanus npu 10 MxM. IIpeobpazopsiBaroT 3Hauenust ICso mist
coemuuenus B Ki ucnonesys ypaBuenue Uenra-Ilpycodda. PesynpraTer 3T0ro ananmmsa
neMmoHcTpupyioT, uto [Ipumepsr 1, 1A u 1B (4 apyrue) cBs3bIBatOTCS ¢ peKOMOMHAHTHBIM PDa
mukoro tuna u mytantoMm POa (Y537S), kak nokazano B Tabnune 7 Huxe, U Takoke ObUTO

onpeneneno, uto [Ipumep 1B ceszbiBaetcs ¢ PP xoukypupys ¢ Ki (\M) POB 0,11 £ 0,07, n =3.
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Tabauna 7: pe3yIbTaThl KOHKYPEHTHOTO cBsi3bIBaHus PJo (qukui Tan), PIo (MyTanT

Y537S) u PO

Ki (1tM)
Ne npumepa Ko (M) PIa. (myTaHT
PIo. (nuxui THI)
YS37S)
1 0,87 5,80
1A 12,45+932,n=3 |57,18+£39,13,n=3
1B 0,31 £0,38, n=5 2,79 + 3,00, n=5
2 2,17 6,78
2A 0,65 7,92
2B 60,4 293,6
3 2,36 6,69
3A 8,11 27,23
3B 0,59 2,79
4 0,64 12,11
4A 16,78 54,97
4B 0,34 2,34
5 2,82 19,47
5A 12,54 81,15
5B 1,30 6,56
6 4,14 15,77
6A 8,53 45,99
6B 1,13 5,71
7 1,55 8,55
8 3,20 11,4
8A 9,33 66,94
8B 0,94 5,44

W3 npuBefeHHBIX B KAYECTBE MPUMEPOB MPOTECTHPOBAHHBIX coenuuennii, Ki mis POa
5 JIMKOTO THIIA HAXOAUTCS B auanazone oT okoso 0,300 HM no okono 65 uM. Ki mns mytanta POa

Y5378 nHaxonutcs B quanaszoHe ot 0koJjio 2 10 300 HM. Pe3ynbTaTel 3TOr0 aHanmmsa
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JNeMOHCTPUPYIOT a(UHHOCTh CBSI3bIBAHUS U 3(P(PEKTHBHOCT MPUBEICHHBIX B KAUECTBE IPHMEPOB

coemuuenuii k 6enkam POa nukoro tTuma, myrantam (ESR1 Y537S) u 6enkam POf.

Anam3 pazpymenus PIos kiaerkax MCF7

Ienbio cnenyromero anaansa paspymaeMoctu POa sBisieTcss m3MepeHne pa3pymaeMoCTH
POa TectupyemsiM coenrHeHneM B PO0-O3MTHBHON KJIETOYHOW JIMHUH paka rPyau, TAKOW Kak
MCF7.

Kynstuupyrot kinerku MCF7 (mpuobperennsie y ATCC HTB-22) B cpene DMEM ¢
nobasnernuem 10% FBS, 0,01 mr/mn yenoedeckoro uacyanHa 1 1 1% aHTHOMOTHKOB
NEHULIMJUTMHA/CTPENTOMUIIMHA U TOMELIAIOT B 384-IyHOYHbIE TUIAHIIEThI C IUIOCKHM THOM MpPH
wiotHoctr 4000 kyreTok Ha IyHKY B cpene DMEM (20 mkir) 6e3 eHoI0BOro KpacHOoro,
conepskaiueit 10% ouniennyro ot yrist FBS. Kierku nHkyOupyroT B TeueHe HOUl B HHKyOaTope
it KynbtuBupoBanus KieTok (5% CO;, otHocuTenbHas BiaaxkHOCTb 95% u 37 °C) u mo3BONSIOT
KJIETKaM NMPUKpenuTcs K ianmery. Ha cinenyromuii 1eHs BBOAAT B KJIETKH TECTUPYEMOe
coemuHenne. Ucnonp3ytor akycruueckuid nozatop Echo 555 nns monyuenus cepuitHbix pasBeneHuit
tectupyemoro coeaunenus (1:3) B auanazone ot 6 MkM 1o 0,0003 MxM. J103upYIOT KJIETKH,
no0aBIIsAs S MKJT U3 TJIAHIIETA [Tl CEPUHHOTO Pa3BENeHHUs B IJIAHIIET [UIS KJIETOK, TOJydast
KOHeuHYI0 KoHIleHTpanuio DMSO 0,2% ¢ nuamazoHoM 103 KOHEUHOH KOHIIEH TPAIHH
TecTupyemoro coequHenus ot 2 o 0,0001 mxM. /st MakCHUMaJIbHOM TOYKH HUCIONB3YIOT CPey,
conepxainyto 0,2% DMSO, u 1iss MUHUMAJIbHOM TOYKH UCIOJIB3YIOT (PYJIBECTPAHT, Pa3BEaEHHbIM
IO KOHEYHBIX KOHIIeHTpauuid 2 MKM B cpeze st BeipammBanus, conepskameit 0,2% DMSO. Ilocne
JO3UPOBAHUS TECTUPYEMOrO COEANHEHHUST HHKYOUPYIOT UiaHIueTsl ¢ kiaetkamu npu 37 °C u 5%
CO; B Teuenue 24 yacoB. Pukcupyrot kietku, nodassis 14% napadopmansaerun (10 mxia) B
teueHue 30 MUHYT pU KOMHATHOM Temmeparype. [IpomeiatoT kiieTku ogus pa3 PBS (20 mxn) u
unkyoupytor ¢ PBS (20 mki), conepsxarum 0,5% (06./06.) TWEEN® 20, B Teuenue 1 yaca.
IIpowmeiarot kinetku PBS, conepskamum 0,05% TWEEN® 20 (2x), u 6mokupyior 3% BSA B PBS,
conepxatnem 0,05% TWEEN® 20 u 0,1% TRITON™ X-100 (20 mka/nyHKy), B TeueHue 1 yaca
npu KOMHaTHOH Temmeparype. Jlobasmsror 1:500 nepsuunoe antuteno (20 mxi) (P3a (Kion SP1)
MOHOKJIOHaJIbHOE aHTHTeNo Kponuka NeRM-9101-S, Thermo Scientific) B passenennn 1% BSA B
PBS, conepsxariem 0,05% TWEEN® 20 Ha iyHKY, 3aKpPBIBAIOT MIJIAHLIETH H HHKYOHPYIOT B
teuenne Houn npu 4 °C. Ha cnenyrommii nens npomsisaroT kietku PBS, cogepsxammm 0,05%

TWEEN® 20 (2%), u uHKyOUPYIOT ¢ BTOpHYHBIM aHTHTesIoM (20 MKJj1/nyHKY) (pa3senenue 1:1000,
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ko3uii antukpomunii [gM ALEXA FLUOR™ 488) B PBS 1% BSA B Teuenue 105 MunyT npu
KOMHAaTHOI Temnepatype. [locne npombiBanus mianieros PBS (2 x 20 mki) nobasnsror PHKazy
(Sigma) (20 mku1, SO Mxr/mi) u pacteop ionuaa nponuaus B PBS 1:1000 Ha aynky (20 Mk).
3aKkpBIBAIOT YAIIKKA U HHKYOUPYIOT 1 Yac mpu KOMHATHON TeMIepaType Ha cToJie (B 3aIlUIIEHHOM
ot ceeta Mecte). Ckanupyrot mianuersl mpu nomomu ACUMEN EXPLORER™ [nazepHo-
CKaHUPYIOMIHA (JIyopecieHTHBIH HUTOMETP T manineTos, npoussoaumeiii TTP LABTECH
LTD] nns usmepenus POo. Ananu3 n300paskeHuii OCHOBAH HA KJIIETOYHBIX (DIyOpPECEHTHBIX
CHTHANaxX JUIsl iASHTU(DUKALMK MO3UTUBHBIX KJIeTOK. Onpenenstor PO-no3uTHBHbIE KIETKH MO
cpenHell HHTEHCHBHOCTH. CONB3YIOT OOIIYIO HHTEHCUBHOCTD 575-640 HM OT Homuaa
nporuaus/JIHK s npentrudukanmn oTAeabHbIX KJIeTOK. Pe3ynbrat ananusa cocrasiser %
no3uTUBHBIX Ki1eToK PD. ICs0 onpenensror myreM annpoKCUMAaIUi KPUBOH JIs1 JIOTHCTHYECKOTO
YpaBHEHHS C YETBIPbMSI ITapaMeTpaMu IJisl KayKaoro BeiBoma ¢ ucnosib3oBanueM GENE DATA™,
PesynbraTe! 3TOr0 aHANMM3a JEMOHCTPUPYIOT CIIIBHYIO pa3pyliaeMocTb POo, HHAYIUPOBAHHYIO
coemuHeHusiMu @opmyutsl I, @opmyisl I u @opmys! 111, onucaHHBIME B JAHHOM JOKYMEHTE, B
kietkax MCF7 paka rpyau. OtHocutensubie 3HaueHust 1Cso st mpumepos 1, 1A u 1B nokazansl B

Tabnure 8.
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Tadmuna 8: Ananus paspymenus PIo B knerkax MCF7

IIpumep Ne OtHocurensnas ICso (MxM)
1 0,003405 + 0,001086, n=3
1A 0,3940 + 0,1941, n—4
1B 0,003088 + 0,001523, =19
2 0,05220 + 0,006508, =2
2A 0,05125 + 0.01626, n=2
2B >2
3 0,03347 + 0,007830, n=3
3A 0.3905
3B 0,008664
4 0,02241 + 0,0003553, n=3
4A 0,4998
4B 0,006892
5 003653 + 0,03738, =2
5A 0,5221
5B 0,009493 + 0,001103, n=2
6 0,05086 + 0,006889, n=3
6A 0.1753
6B 0,009132
7 0,07879 + 0,007379, n=2
8 0,01738 + 0,008752, n=2
SA 0.2341
3B 0,009617 + 0,005198, n=2
10 0,004216 + 0,001619, n=2

B uwactHocTH, pe3ynbTaThl B Tabnuie 7 moKa3slBalOT CUJIbHOE paspylieHne POo
coemnuenueM IIpumepa 1 B knmetkax MCF7 paka rpymu. [y npuBeaeHHBIX B KAYECTBE IPUMEPOB
MPOTECTUPOBAHHBIX coenuHeHmi, otHocuTenbHas [Csp Bapeupyercs ot 0,003 mo >2 MM, uTo

YKa3bIBAE€T Ha TO, YTO BCe, Kpome [Ipumepa 2B, nposBsiiin akTHBHOCTE IPH TECTUPYEMOM
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KOHIIEHTpALMU. Pe3ybTaThl 3TOr0 aHAIN3a AEMOHCTPHPYIOT, uTo coenunenne @opmyisl (1)

npexacrasisier coboit CCPD ¢ CuibHOIN aKTUBHOCTBIO paspyiinenus POa, B kiieTkax.

Wnnpyknuonnbiii ananus Pllo B kaerkax MCF7

ens cnenyromero nHayknuoHHoro ananusa Plla npegnasnavuena pis onpeneneHus,
obnazaeT M TeCTHPYyeMOe COEMHEHNE arOHU CTHYECKON aKTHBHOCTBIO IPOTHB perentopa POa
(o’kMIaeTcst, YTO ArOHUCT AKTUBUPYET PELIETITOD).

Kynstusupyror MCF7 (npuobperennsie y ATCC HTB-22) B cpene DMEM c¢ no6aBniennem
10% FBS, 0,01 mr/mn yenoBedyeckoro uHcyauHa 1 u 1% aHTHONOTHKOB
NEHULIMJUTMHA/CTPENTOMHIIMHA U TOMELIAIOT KiieTku (o cnusiaust Ha 70%) B 384-nyHOUHbBIE
IUTAHIIETHI C TIJIOCKUM JHOM ¢ IOTHOCTHIO 4000 Ki1eTok Ha TyHKY B 00beme 20 MKJI B cpeie
DMEM 6e3 denonoBoro kpacuoro, coaep:xateit 10% FBS (ountnenssiit ot yris). Knetku
HHKYOHPYIOT B T€YEHHE HOUH B HHKYOATOpe /IS KyJIbTUBHpOBaHuUs Ki1eTok (5% COa,
OTHOCHUTENbHAS BIAKHOCTh 95% 1 37 °C) 1 mO3BOJSIIOT KJIETKAM NMPUKPENUTC K ruianmerty. Ha
CJIeAYIOLINH 1eHb BBOJST B KJIETKU TeCTUPYeMOe coeuHeHue. Mcnonb3yoT akyCTHUeCKui 103aTop
Echo 555 nnst monyuenus cepuitHbIx passenenuit coenunenus (1:3) B quanaszone ot 6 MkM 10
0,0003 MmxM. [{o3upyrOT KJIETKH C 10OaBIEHHEM TECTHUPYEMOTO COEAMHEHUs (5 MKIT) U3 TUIaHIIETa
IUTSL CEPHIHOTO pa3BEACHHUS B IUIAHIIET C KJIETKAMHU, MMOJTy4asi KOHEYHYIO KOoHLeHTpanio DMSO
0,2% ¢ KOHEUYHOH KOHIIEHTpaIlHel B AUana3oHe 103 TECTUPYyeMOro coemuuenus ot 2 1o 0,0001
MKM. JIJis MakCHUMaIbHOM TOUKH MCIONB3YIOT cpeny, comepskamyro 0,2% DMSO, a mis
MUHHMAJIbHOW TOYKU UCIONB3YIOT (PYJIBECTPAHT, Pa3BEAEHHBIN 10 KOHEUHBIX KOHLIEHTPALH 2
MKM B cpenie 11 BeipamuBanus, conepsxainerd 0,2% DMSO. Ilocne no3upoBaHus TECTUPYEMOTO
COeMHEHUsT HHKYOUPYIOT maHieTs ¢ kietkamu npu 37 °C u 5% CO; B Teuenne 24 4acos.
OukcupyroT kietku, nodasisis 14% napadopmansaerun (10 M) B Teuenne 30 MUHYT npu
KOMHaTHOI Temnepartype. [IpoMeiBatot kierku oauH pa3 PBS (20 mki) u unkyoupyror ¢ PBS (20
MKJ), conepskaiuMm 0,5% (06./06.) TWEEN® 20, B Teuenue 1 yaca. JIBa<apl MPOMBIBAIOT KJIETKH
PBS (20 mxku), comepskamum 0,05% TWEEN® 20, u 6mokupyiot 3% BSA B PBS, conepsxaruem
0,05% TWEEN® 20 u 0,1% TRITON™ X-100 (20 MkJ1/1yHKY), B TeueHHe | yaca mpu KOMHATHOM
temnepatype. Jobdasmsror 1:500 neperuunbix antuten (20 Mxi1) (MOHOKIIOHANBHBIe aHTUTeNa PIT
MBILIH K 4eloBeKy, kKioH PgR 636 Dako, M3569) B paseenennu 1% BSA/PBS ¢ 0,05 TWEEN® 20

Ha JIYHKY, 3aKPBIBAIOT MJIAHLIETH U HHKYOUPYIOT B TeueHue Houu npu 4 °C.
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Ha cnenyrowmmii aens npomeiBatoT kieTku npu nomord PBS 0,05% TWEEN® 20 (2 x 20
MKJI) 1 HHKYOUPYIOT CO BTOpUYHBIM aHTUTENOM (20 MKJ/nyHKY) (passenenue 1:1000, ko3uii aHTH-
kposunii [gM ALEXA FLUOR™ 488) B PBS 1% BSA B Teuenue 105 MUHyT npu KOMHATHOI
temnepatype. Ilocne npomeisanust PBS (2 x 20 mxu) nobasnsror PHKazy (20 mxr, 50 mkr/mun)
(Sigma) u pasomsat Woauaom nponuaus 1:1000 B PBS Ha nyHky. ['epMeTH3UPYIOT IUIAHIIETH U
UHKYOUpPYIOT 1 Yac mpu KOMHATHOH TeMmeparype Ha cTojie (B 3aIIUIIIEHHOM OT CBETa MECTE).
Ckanupyrot manwmetsl npu nomout ACUMEN EXPLORER™ [na3epHblii CKAaHUPYIOIIAN
(byopecueHTHBINH UTOMETp [UIss MUKporianmeros, npoussoaumelii TTP LABTECH LTD] mns
u3mepenus Pllo. Anann3 n3o0paskeHnit OCHOBAH HA KJIETOYHBIX (DIyOPECHEHTHBIX CUTHAJIAX IS
ueHTU(UKALUY TO3UTUBHEIX KiIeToK. Onpenensitor PII-no3uTHBHBIE KJIETKH 1O CpeaHeH
UHTEHCUBHOCTH. YCIOIB3YIOT O0IIYI0 HHTEHCHBHOCTE 575-640 M ot fomuna npormuaus/JJTHK mst
uneHTH()UKANH OTAENBHBIX KJIETOK. Pe3ynbraT aHa3a cocTasisieT % Mmo3uTUBHBIX KiieTok PIT.
ICso onpenensimm myTeM anmpoOKCUMAIH KPUBOH JUIsI JIOTHCTHUECKOTO YPABHEHUS C YETHIPbMSI
napaMeTrpamMu uist Kaxxaoro Beieoaa ¢ ucnosibzopanneM GENE DATA™., PezynbTaThl 3TOTO
aHaIM3a HE IEMOHCTPHUPYIOT 3HAUUTENBHON aroHucTu4eckoi aktuBHOCTH [Ipumepos 1, 1A u 1B B
otHowennn kyietok MCF7 paka rpyau. Jlns Tectupyemsix coequnenuit otHocutensHbie ICso B aTOM
aHaju3e COCTaBJSIOT > 2 MKM. Pe3ynbTaTel 3TOr0 aHanm3a JeMOHCTPHPYIOT OTCYTCTBHE
3HAYNTEIPHON arOHUCTUYECKOH aKTHBHOCTHU MPUBEACHHBIX B KAUECTBE MPUMEPOB COSOMHEHHH,
TecTupyeMbIxX B oTHOLEHNH KjieTok MCF7 paka rpynu. DT pe3ysbTaThl TAaKKe IEMOHCTPUPYIOT,
YTO MPHUBEACHHBIE B KAUECTBE IPUMEPA TECTUPYEMbIE COSIUHEHUS SBJISIIOTCS aHTaroHucramMu POao B

knetkax MCF7 paka rpyau (1.e. onn obnanarot aktuBHocThi0 CCPD).

Anann3 uarnouposanns Pllo (pynxknuonanbubeli antaronusm PIo) B kieTkax
MCF7-ESR1 YS537N 682 CRISPR

Hens cnenyromero ananu3a uaruduposanus Pllo (QyHkinonanbHbIi antaronusm POao) B
KJIETKaX MpeIHA3HAuEeH IS ONpeaeeHHs] aHTArOHUCTHYECKOH aKTHBHOCTH TECTUPYEMOTO
COeMHEHUS TPOTHB MyTaHTHOTO penentopa P2a YS537N. OxxkupaeTcs, 4TO aHTArOHUCT B 9TOM
ananuse onokupyer pyukuuo PO penentopa. PIla sBisieTcss HUKECTOSIIIER TPAHCKPHUITITHOHHON
MuUIeHbpi0 PO, 1, ciienoBaTebHO, 0KUIAETCS, YTO aHTaroHUCT POo, OyaeT nHruOupoBaTh
akcnpeccuto Plla.

Kynstusupyror MCF7-ESR1 Y537N-682 (creHepupoBaHHasi pEIaKTUPOBAHHEM T'eHa
CRISPR/Cas9 rena ESR1 B knerkax MCF7, xiion Ne 682) B cpene DMEM c¢ no6asnennem 10%
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FBS u 1% a#nTHONOTHKOB NEHUIMIUTHHA/CTPENTOMHILMHA W TOMEINAIOT KJIETKH (10 mocTikeHus 70
% xOH(IIOIHTHOCTH) B 384-JTyHOYHBIE IJIAHIIETHI C TUIOCKUM THOM npu miiotHocTH 4000 KiieTok Ha
nyHky B cpeae DMEM, He coneprkaineii penonororo kpacHoro, 10% FBS (o6bem 20 mki)
(oumtensslit yronb). Kinerkn nHKyOUpYIOT B Te€UeHHE HOUH B MHKYOATOpe IJisl KYJIb THBHPOBAHUS
k1eToK (5% CO», otTHOCHTENBHAS BIAXKHOCTb 95% 1 37 °C) 1 MO3BONISIOT KJIETKAM MPUKPETUTCS K
wianwmery. Ha cneayromuit neHs BBOAST B KJIETKH TeCTUPyeMoe coeanHenne. Mcnonb3yoT
akyctuueckuit no3atop Echo 555 nns nonmyuenust cepuiiHbix pa3senenuii coequnenus (1:3) B
muanaszoHe ot 6 MKM 1o 0,0003 mxM. J103upyrOT KJIeTKH, A0OABIISAS S MKJI M3 IUIAHIIETa IS
CEepUIUHOrO pa3BeNeHus B IUTAHIIET IS KJIETOK, C MOJyueHneM KOHeUHO! koHueHTpauun DMSO
0,2% c auana3oHOM 703 KOHEUHON KOHLIEHTPALUU TeCTUpyeMoro coenunenus ot 2 a0 0,0001 mxM.
Jns MakcuMaabHOM TOYKH MCIOJB3YIOT cpeny, coaepskainyto 0,2% DMSO, u s MUHUMAJIBHOM
TOYKH HCIONB3YIOT (PYJIBECTPAHT, Pa3BeSHHBIN 10 KOHEUYHBIX KOHIEHTpauii 2 MKM B cpene st
BhIpamuBanus, coaeprkaiuei 0,2% DMSO. Ilocne no3upoBaHusi TECTUPYEMOTO COETUHEHH S
UHKYOUpyIoT maHmeTsl ¢ kiaerkamu npu 37 °C u 5% CO; B reuenue 72 yaco. DUKCHPYIOT
kietku, nobassis 14% napadopmansaernn (10 mxn) B Tedenue 30 MUHYT IpU KOMHATHOM
temmnepatype. [Ipomeits knetku PBS (1x20 mki) u uakyoupytor ¢ PBS (20 mki), conepskariium
0,5% (00./06.) TWEEN® 20 B Teuenue 1 yaca. [IpombiBatot kitetku PBS (2x20 mx), 0,05%
TWEEN® 20 u 6mokupyior 3% BSA/PBS 0,05% TWEEN® 20, 0,1% TRITON™ X-100 (20
MKJI/JIYHKY) B TeueHue | vaca nmpu komHaTHOM Temmepatype. JobasnsroT 1:500 nepBUUHBIX
arTuten (20 mxJ) (MoHOKJIOHANBHBIE aHTHTeNa PIT MbIu k yenmoBeky, kiioH PgR 636 Dako,
M3569) B passenerun 1% BSA/PBS ¢ 0,05 TWEEN® 20 Ha nyHKY, F€pMETH3UPYIOT IUIAHIIETHI 1
UHKYOUPYIOT B TeueHue Houn npu 4 °C.

Ha cnenyrowmii nens npomeisatot kieTku PBS 0,05% ® (2x20 mMki1) 1 HHKYOUPYIOT CO
BTOpHYHBIM aHTHTENOM (20 MKJI/yHKY) (pa3senenwue 1:1000, ko3uii anTrkpommunii [gM ALEXA
FLUOR™ 488) 8 PBS 1% BSA B Teuenne 105 munyT npu koMHaTHOU Temmeparype. [locne
npomeiBanus PBS (2x20 mki) nobasmsror PHKazy (20 mxu, 50 mxr/mi) (Sigma) u pa3Bogst
fonuaom npormuaus 1:1000 B PBS Ha nynky. ['epmeTn3upyioT yaku u HHKyOupyroT 1 yac npu
KOMHATHOI TeMIepaType Ha cToJie (B 3alUIIeHHOM OT cBeTa MecTe). CKaHUPYIOT IUIAHIIEThI IPH
nomorin ACUMEN EXPLORER™ [nazepHbiii CKaHUPYIOIIKN (IyOPECHEHTHBIH LIUTOMETP ISl
wianeros, npou3soaumeiii TTP LABTECH LTD] mnst usmepenust PIla. Ananus uzobpakeHuit
OCHOBAH Ha KJIETOYHBIX (DJIYOPECLEHTHBIX CUTHAJAX /ISl HASHTH(HKALIMH MO3UTHBHBIX KJIETOK.

Onpenensitor [TP-no3uTHBHBIE KJIETKHU MO CPEIHEH HHTEHCUBHOCTH. MICIOMB3YIOT O0LIYIO
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HHTEHCUBHOCTh 575-640 um ot Hoauna nponuaus/JIHK mist unentudUKaum OTAETbHBIX KIETOK.
PesyneraT anammsa cocrasisier % no3utuBHbIX KieTok PIL. ICso onpenenstor mytem
AnnpPOKCHUMAINH KPUBOH IS JIOTHCTUYECKOT'O YPABHEHHS C UETHIPEMSI ITapaMeTPaMH ISl KaXKIAO0TO
BbIBOAA ¢ ucnonb3oBanneM GENE DATA™,

Pe3ynbTaThl 3TOr0 aHaM3a IEMOHCTPUPYIOT CHiIbHOE nHrnOuposanue Plla u
¢byHkunoHANIBHBINA aHTaroHn3M npumepoB 1, 1A u 1B B ketkax MCF7 (ESR1 Y537N,
reTepO3UroTHRIA MyTaHT) paka rpyau. OtHocurenbHble 3HaueHus [Cso mpumepos 1, 1A u 1B (u
APYrux) B 3TOM aHajm3e nmoka3ansl B Tabmmue 9 Huwke. OtHocutensHbie ICso TecTHPYeMbIX
MPUMEPOB COSIMHEHU M HaxoAsuTCs B auana3oHe ot okoyo 0,0118 no > 1,6 MxM, uto yka3biBaeT Ha
TO, YTO NPUBEACHHbIE B KAUECTBE NPHUMEPOB COSAUHEHHUS SBJISIFOTCSI CUIbHBIMU aHTArOHUCTAMHU
mytanta POa (YS537N) u cubHBIMEA HHTHOUTOPAMHU TPAHCKPHITLUH, OocpenoBanHoi POa, 3a
uckmodyeHuem npumepa 2B 1,6 MxM). PITa (PGR) takske siBisieTcst MUIIEHBIO TpaHCKpunuuu POa,
U pe3yJbTAThI ATOTO AaHAJIN3A AEMOHCTPHPYIOT CHJIBHOE HHIHOHPOBaHUE OMOCpenoBanHoi POa

tpanckpunuuu Plla.
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Tabanna 9: Anajn3 HHrHOHPOBAHHS

Pllo. (pynxknuoHanbHbIH aHTaronnm PJo) B kieTkax

MCF7 YS37N 682 CRISPR
Ipumep Ne OTtHocuTeIbHAS
ICso (MmxM)

1 0,01679 + 0,00003, n=2
1A 1,20 + 0,29, n=2
1B 0,0130 £+ 0,0059, n=14
2 0,01451 £ 0,002619, n=2
2A 0,02494 + 0,007386, n=3
2B 1,639 +0,2228, n=3

3 0,07717 + 0,01154, n=2
3A 0,6117
3B 0,016

4 0,03854 + 0,003865, n=2
4A 0,5052
4B 0,01181

5 0,06614 + 0,01551, n=2
5A 0,3945
5B 0,01822 + 0,009815, n=2
6 0,06319 + 0,01609, n=2
6A 0,2364
6B 0,0136

7 0,1271

8 0,04124 + 0,006572, n=2
8A 0,4335 +0,1946, n=3
8B 0,008926 + 0,003828, n=3
10 0,007936 + 0,003163, n=3
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Anann3 uarn6uposanus Pllo (pynxknnonansubii antaronnsm PJo ) B kaeTkax
MCF7

Hens cnenyromero ananau3a uaruduposanus Pllo (yHkumnonanpHbIi antaronusm POa ) B
KJIETKax MpeIHa3HaueH Ul ONpeaeIeHHs] aHTAarOHUCTHYECKOW aKTHBHOCTH TECTUPYEMOTO
coemuHeHus TpoTuB perentopa POo. Okumaercs, 4To aHTAarOHKCT B TOM aHAJIN3€e OJIOKUPYET
¢dyukiuio penentopa POo. Pllo sBrsercs HUKeCTOSIIENH TPAHCKPUITIIMOHHON MHIIIEHbIO PO, 1,
CIIeIOBATENIBHO, OKHAETCS, YTO aHTaroHucT POa Oyner nnrnbuposats sxcnpeccuio Pllo.

BrIMOMHSIOT yCIOBUS aHAIN3A, KaK MOAPOOHO OMHUCAHO B aHAIHM3e Acumen OCHOBAaHHOM Ha
KJIETOUHOM pa3pyuieHnu POa Beiie, ncnos3ys JuHuio kiietok MCF7, 3a HCKITIOUeHNEM TOTO, YTO
nepes] pacnpeaesieHueM TECTUPYEMOr0 COEANHEHNS yAAISIOT Cpely C IUIAHIIETa U NIPeBapUTENbHO
00pabaThIBAIOT BCE JIYHKH, KPOME JIYHOK C OTPULATEIbHBIM KOHTpOJIEM (cTosder 24 miaHieTa),
aHAIMTUYECKON cpenoi, conepskateit 0,47 HM actpanuona, B Teuenue 30 MunyT. B aTOM anamse
OPOBOIST HMMYHOOKpAIInBaHue 1jisi oOHapykeHusi PIlo 1 CKaHUPYIOT MIAHIIETHI TPHA OMOLIH
ACUMEN EXPLORER™ [na3epHblii CKaHUPYIOLIU# (DIIyOpeCLEeHTHBIIH IUTOMETP IS
mukporianmeTos, npou3soauMerii TTP LABTECH LTD] ans uamepenus Plla. Ananus
U300pakeHUi OCHOBAH HA KJIETOYHBIX (DJIyOPECLIEHTHBIX CUTHANIAX IS UACHTU(UKALIMH
no3UTHUBHBIX KiieToK. OnpenenstoT PIlo-mo3uTHBHbIE KJIETKH IO CPEIHEH HHTEHCHBHOCTH.
Hcmonb3yror o0IIy0 HHTEHCUBHOCTD 575-640 uM ot Hoauna nponuus/JITHK mis unentudukammm
OTHEeNbHBIX KJIeTOK. Pesynbrat anamm3a cocraBysietT % Pllo-nosutuBHbIX Kietok. [Cso onpenensoT
MyTeM anmpOKCUMAIIUN KPUBOH TSI JIOTHCTHYECKOTO YPABHEHUS C YETBHIPHMS TApaMeTpaMu IJist
Kaxkaoro BeiBoaa ¢ ucnojibdopanueM GENE DATA™., Pe3ynbTaThl 3TOrO aHAIU3a IEMOHCTPUPYIOT
cunpHOe nHrubuposanue Pllo u pyHkunonansHbiii antaronn3m [Ipumepor 1, 1A u 1B B kimetkax
MCF7 paka rpyau. OtaHocutenbhbie ICso [Ipumepos 1, 1A u 1B B 3TOM aHanu3e nokas3aHbl B
Tabnuie 10 ausxe. OtHOCUTENBHBIE [Cs0 MPUBENEHHBIX B KAUECTBE MPUMEPOB COEAUHEH Uit
HaxoauTcs B auamnaszone ot okojio 0,029 no >2 mMxM, 4To yKka3slBaeT Ha TO, YTO BCE NPUBEACHHEBIC B
KauecTBe NPUMEPOB COSNNHEHNS, 32 HCKIIOUeHneM 1A u 2B, sBisiroTCSl CHIIBHBIMH aHTAarOHUCTAMHU
Oenka aukoro tuna POo U CHIBHBIMH HHTHOHTOPOM TPaHCKpUMIUH, onocpenoBanuoi POa. PIla
(PGR) Takske sBNIsieTCs MHULISHBIO TPAHCKPpUIIHK PDa, 1 pe3ynbTaTel 3TOro0 aHAIN3a
JIEMOHCTPUPYIOT CHJIbHOE HHIHOHpOBaHue onocpenoBanuoi POo tpanckpunimu Plla B
TECTUPYEMOH KOHIIEHTPALIUH.

Tadoaunna 10: Anann3 narn6uposanus Pllo (GpyHKOHOHATBEHBIH AHTAr OHH3M

PIa ) B knerkax MCF7
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IIpumep Ne OtHocurteasHas ICso (MxM)
1 0,1283 + 0,0226, n=3
1A >2,000
1B 0,04129 + 0,03370, n=16
2 0,1634
2A 0,1215 + 0,05368, n=2
2B >2,000
3 0,07666 + 0,02101, n=3
3A 0,9274
3B 0,03435
4 0,07626 + 0,1676, n=3
4A 0,8465
4B 0,02866
5 0,1180 + 0,01230, n=2
5A 0,6002
5B 0,03203 + 0,005306, n=2
6 0,08258 + 0,005682, n=3
6A 0,2528
6B 0,02835
7 0,1134 + 0,02087, n=2
8 0,06835 + 0,02273, n=2
8A 0,2058
8B 0,04848 + 0,02944, n=2
10 0,02633 + 0,004459, n=3

Anannuz npoaudepanuu kierok B MCF7 u MCF7-ESR1 YS37N-682
enpio crienyomux aHAIM30B Tpoudepanny KIETOK OOBIUHO SIBJIIETCS ONPENETeHne TOro,
OKa3bIBAET JIU TECTUPYEMOE COEIMHEHHE BIIUSIHUE Ha MPOJIH(EPaLUIO KIIETOK.
Bricesator kinetkun MCF7 (mpuobperennsie y ATCC HTB-22) ¢ mnotHocThIO 2000 Ki1eTOK
Ha yHKY B cpene DMEM, cBoboanoit ot denonosoro kpacHoro, 10% FBS (o6wvem 20 Mki1)

(oumieHHBIH OT yruist) B 384-yHOUYHBIN IUIAHINET AJIs1 KYJIbTHBUPOBAHUS KJIETOK C MPO3PAYHBIM
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naom. [Tomemator MCF7-ESRY 537N -682 (creneprpoBaHHbIE IOCPEICTBOM PEAAKTUPOBAHUS T'eHA
CRISPR/Cas9 rena ESrl B knetkax MCF7, xiion Ne682) B cpeny DMEM ¢ no6asnenunem 10% FBS
1 1% aHTHOMOTHKOB NEHHIMJUTHHA/CTPENTOMULUHA TpU MIOTHOCTHA 1000 KJI€TOK HA JIYHKY.
Huxyoupyrot mnaniets! mpu 37 °C u 5% CO,. Ha cnenyrommii 1eHs BBOIAT B KJIETKH
tectupyemoe coenunenue. Mcnonb3yrot akycruyeckuii no3atop Echo 555 mis monyuenus
CepuitHBIX pa3BeneHuil TecTupyemoro coeaunenus (1:3) B muanazone ot 60 MxM o 0,003 mxM.
Jo3upyIOT KJIeTKH, OOABIISIS S MKJI M3 IJIAHIIETa JJIs1 CEpUITHOTO Pa3BEACHUS B IIAHIIET IS
KJIETOK C MOJTydeHneM KoHeuHoH koHneHTpau DMSO 0,2% ¢ nuama3oHoM 103 KOHEUHOH
KOHIIeHTpalnu tectupyemoro coequHenus ot 20 go 0,001 mxM. [ MakcuMaJIbHOM TOUKH
UCIIONB3YIOT cpeny, coaepskainyio 0,2% DMSO, u njis MUHIMAJIBHON TOYKH UCTOIB3YIOT
GbynBecTpaHT, pa3daBIeHHbII 10 KOHEYHBIX KOHIIEHTpauuil 2 MKM B cpezie AJis BRIpAIUBAHHUS,
conepoxkarneii 0,2% DMSO. ITocne mo3upoBaHust TECTHPYEMOTO COSMHEHUS HHKYOUPYIOT
ianersl ¢ kietkamu npu 37 °C u 5% CO». Uepes cemb anel nocie n00aBieHUs TECTUPYEMOTO
COEIMHEeHNs] BBIHUMAIOT IUIAHIIETHl U3 HHKyOaTopa u 106asisitor 96% xonoxHoro EtOH (65 mxin) B
KakAyro JyHKy. Uepes 30 munyT yaansior cpeny u nodasisiror PHKa3zy (20 Mk, 50 mkr/m)
(Sigma) u pacteop omuaa mpornuaus 1:1000 B PBS nHa nyuky. ['epMeTH3HPYIOT MJIAHIIETH U
HHKYOUPYIOT 1 Yac mpu KOMHATHOMN TeMIeparype Ha cTojie (B 3aIHIIEHHOM OT CBETA MECTE).
Ckanupyrot mianmetsl npu nomoun ACUMEN EXPLORER™ [na3epHbIi CKAHUPYIOIIHAN
(bnyopecuenTHbIN uTOMETp [UIs TUaniieTos, npoussoaumeiii TTP LABTECH LTD]. Knerounas
muaust MCF-7 pacter, 00pasys arperatsl, KOJIHYECTBO KJIETOK KaK KOJMUECTBO OOBEKTOB HE MOKET
OBbITh MCIIOJIB30BAHO Il CYMTHIBAHHUS, TAKUM 00Pa30M, KOJMYECTBO KJIETOK MOKET OBITH OLIEHEHO
[PY IOMOIIH MPEANOIaraeéMoro KOJMUeCcTBa KJIeTOK (PaCCUNUTHIBAETCS MPHU MTOMOLIH TapaMeTpa
wiomma i (OTHOIIEeHHe O0IIel TUToIma i K O0LIel MOmyJIsSii KJIeTOK (3aaHHBIN AUana3oH
nukoBoi nHTeHcuBHOCTH FL-1 (ITH) 1 cpenueli miomany momyisiiuy OTASNBHBIX KIIETOK
(onpenensiercs no nepumetpy)). ICso onpenensroT myTem anmpoKCUMALMH KPUBOH st
JIOTUCTUYECKOTO YPABHEHUS C YETHIPbMSI MapaMeTpaMu il KaKIOTO BEIBOZA C MCHOJB30BAHHEM
GENE DATA™., OtuocurenbHbie ICso [Tpumepos 1, 1A u 1B (u apyrux) B kinetkax MCF7 ESR1
mukoro tumna u MyTaHTHbIX Kietkax MCF7-ESR1 Y537N nokaszanst B Tabnuie 10 Humke.
Pe3ynbTaTe 3TOr0 aHaMM3a JEMOHCTPUPYIOT CUIIBHYIO aHTUIIPOJM(EPATHBHYIO aKTHBHOCTD U
UHrUOMPOBaHKE POCTA KJIETOK Mpu nmomouny npumepos 1, 1A u 1B (u npyrux) B kierkax MCF7
(ESR1 muxoro tuna) u MCF7 (mytant ESR1 Y537N) paka rpynu. OTHOCHTEIBHBIE

ICso mpuBeieHHBIX B KaUeCTBE MPUMEPOB COSIMHEHNI HaXOMITCs B Auana3one ot okoio 0,0035 mo
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1,176 mxM B MCF7 ESR1 mukoro tumna u ot 0,014 no 1,86 mxM B kierkax MCF7 (myrant ESR1
Y537N) paka rpyad, 4TO YKa3bIBa€T HA TO, YTO BCE MPHBEACHHBIE B KAUECTBE MPHMepa COEIMH EHUs
JEeMOHCTPUPYIOT CIJIBHYIO aHTHIPOJU (PepaTHBHYIO aKTHBHOCTb M HHTHOUPOBAaHHE POCTA KJIETOK

MCF7 (ESR1 puxoro tuma) u MCF7 (mytant ESR1 Y537N) paka rpymu.



Taomuna 11: Anamm3 npoaudepanuu kierok B MCF7 u MCF7-ESR1Y537N-682
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OtHocuTtensnas I1Cso (MxM)

OTHOCHTEILHAS

ICso (MmxM) MyTaHTHBIX

Ipumep Ne
MCF7 ESR1 auxoro Tuna kJjeTok MCF7 ESR1
YS37N
1 0,00768 + 0,01263, n=3 0,0321 + 0,0068, n=2
1A 1,18 + 0,68, n=4 1,86 + 1,03, n=4
1B 0,00349 + 0,00225, n=11 0,0167 + 0,0091, n=12
2 0,00425 0,05113
2A 0,00612 0,04284 + 0,002666, n=2
2B 0,4053 0,7777
3 0,3287 0,0239%4
3A 0,303 0,6169 + 0,1735, n=3
3B 0,008785 0,02144 + 0,008938, n=3
4 0,02861 0,02664
4A 0,2862 0,5442 +0,2181, n=3
4B 0,003496 0,01433 + 0,004925, n=3
5 0,08009 0,07252 + 0,02632, n=2
S5A 0,4095 0,5167 + 0,09497, n=3
5B 0,007666 0,02131 + 0,01300, n=3
6 0,05128 0,02362
6A 0,0759 0,3234 + 0,1758, n=3
6B 0,01539
7 0,01902 0,04479 + 0,01188, n=2
8 0,04157 0,03290 + 0,003002, n=2
8A 0,1743 0,6621 +0,1173, n=2
8B 0,005083 0,01419 +0,01108, n=2
10 0,004379 0,01059

Anajn3 nesieporo narudouposanud In Vivo (HUIV) (anamms PGR RT-qPCR) B

omyxoasx MCF7
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Henpto atoro anamasza [IULV siBasieTcs uaMepenne ciocOOHOCTH TECTUPYEMOTO COSMHEHHS
(CCPQ) nnrubupoath dkcnpeccuto (Tpanckpunuuio) resa Plla Huwke POa B
KCEHOTPAHCIJIAHTHA POBAHHBIX OMYXOJISIX, HMILJIAHTAPOBAHHBIX MBILIAM.

HWmvnnantupyror camkam meitieir NOD SCID (22-25 r) ot Envigo RMS, Inc., Mbaucos,
Buckoncun noakoxkuo 5x10e® PO-nosurusnbie knetkn MCF7 paka rpymu (ATCC, Ne HTB-22) B
obnacte npasoro ¢uanra B 1:1 pacreop HBSS+tMATRIGEL™ (200 mki1). UMnuiaHTHPYIOT
rpanyisl 17-B acrpamuona (0,18 mr/rpanyna, BeicBobokaenue 90 nueit, ot Innovative Research)
MOAKOKHO 32 1 IeHb A0 UMIUIAHTALMK ONMYXOJIeBBIX KJIeTOK. M3MepstoT poCT ONMyXoJii  Maccy Tena
IBaXKIbI B HEAEJI0, HaUMHAas C CeIbMOro JHs nocie uMmIutantauuu. Korga pasmep onyxomnu
nocturHeT 250-350 MM?, paHIOMU3HPYIOT )KUBOTHBIX U IPYNIUPYIOT MX B IPYIIIIBI MO MATH
JKMBOTHBIX. BBOISIT )KHBOTHBIM HECKOJIBKO 7103 TECTHPYEMOr'O COEAMHEHHUS B CIeH (PHUECKOM sl
Tectupyemoro coenunenust Hocutene (1% rumpoxcuatmennionos3a/0,25% TWEEN® 80/0,05%
NEHOTaCHTe b B OUUIIIEHHOHN BOJIE) MJIM TOJIBKO HOCHTENIEM IePOPAIbHO B TE€USHUE 3 THEH U
COOMPpAIOT OIYXOJIM U KPOBb Yepes3 jKeJlaeMble HHTEPBAJIbI BPEMEHH MOCIIe MOCISTHEH T03bL.
YMepIUBISIOT )KUBOTHBIX HCIIOIB3YsI AHECTE3HIO H30(DIyPAHOM H BBIBHX IIEHHBIX TO3BOHKOB.
BricTpo 3amopakuBatoT onyxosu u xpasst npu -80 °C no o0pabotku mis Beinenenus PHK u
ananmsa PB-kIILP. Cobuparor kposs B podupku ¢ EDTA, 3amemisaroT Bpaienue ais coopa
1a3Mel 1 3amopaxkuBatoT npH -80 °C B 96-nyHouHOM maHiere. OnpenenstoT BO3AeHCTBHE
TECTHPYEMOTO COEIAMHEHUS MPU MOMOIIH MAaCC-CIIEKTPOMETPHH.

H3menbyaroT OMyXoJiH B KUAKOM a30Te U JU3upyIoT B Oydepe mst smsuca 1 XxPHK (u3
Habopos s Beiaenenust PHK) ¢ ucnons3oBannem mapukos Matrix D (MP Biomedical, Ne 6913-
500) B mamune FASTPREP-24 ™ Cell Disrupter (MP Biomedical). [TepenocsaT nmu3aTsl onyxonei B
cBexkre mpobupku nocse Bpatuenus npu 14000 o6/muH B Teuenne 20 munyT npu 4 °C. Beigensior
PHK u3 onyxoneBsix nu3atos npu nomorny Habopa PURELINK® RNA Mini (Invitrogen Ne
12183018A) uu RNeasy Mini Kit (Qiagen Ne 74104 u Ne 74106). V nansirot 3arpsiznenust JJHK mpu
nomortnu Habopa PURELINK® DNase (Invitrogen Ne 12185010) unmi Habopa RNase-Free DNase
(Qiagen Ne 79254). UzmepsitoT koHIeHTpanuio BeiaenenHoi PHK, pazbasue obpasiubr BOIOH,
ceobomnoit or PHKasel, 1 u3mepsitor noryomenue npu 260 HM Ha CUMTHIBATENE AJIsl TUIAHIIETOB
(SpectraMax190). BerunTaroT cpenHee u3MepeHne noroueHus npu 260 HM MyCTOro OmbITa
(Tonbko Bona, He conepikamias PHKa3y) u3 uamepenuii npu 260 um Bcex apyrux obpasmos PHK.
Pazeonsat o6pasust PHK no paBHBIX KOHIIeHTpaluii B Boae, cBoboauol ot PHKasel. CHHTE3UPYIOT

kJIHK u3 pazbasnennoii PHK, ucnone3ys cuctemy cuntesa neppoii uenu ais PB-TITLP (Invitrogen,



10

15

20

25

30

57

Ne 18080-051). Insa nposenenust PB-kIILIP, cuauana pasz6asnstot k/JHK B Bone, cBoO0OAHOI OT
PHKa3ze1. O6vemunsitor 2x Absolute Blue gPCR ROX Mix (Thermo, Ne AB-4139/A), npaiimep
PGR (Thermo, Hs01556702 m1) u pa3seenennyro k/IHK s kaskaoit peakiiuu B MIaHIIETE s
PCR (Applied Biosystems, Ne 4309849). Ammmudunupyror k/IHK, nHkyOupyst o0pa3ubl B TeueHHe
2 munyt npu 50 °C, a 3atem 15 munyt npu 95 °C B repmornukiepe (ceentatop ABI Prism
7900HT). Ilponomwxatot uakybuposath npu 95 °C B Teuenue 15 cexynn, a 3arem npu 50 °C B
teuenune 60 cekynn, Bcero 40 nukiioB. L{ukiIb HOPMaAJIM30BAHBI 10 IOMAIITHEMY T'€HY U
UCTIONB3YIOTCS Ui pacueta % unruOuposanusi PGR mo cpaBHEHHUIO C OJHUM HOCHTEJIEM.
AHAMM3HUPYIOT KOKABIH 00pasen B IBYX SK3EMIUIIPaxX U UCIOIb3YIOT CPEIHUE YUCIIA Uil PACUETOB.
PaccuureiBarot nenesoii npouent uaruouposanus (PGR) npu nomomm Excel u XL Fit.

PesynbraTel 3TOr0 anaamsa qeMoHCTpupyioT, uto [Ipumep 1B unrubupyer sxcnpeccuro Pl
(PGR) B Mozenu KCeHOTpaHCILIAHTHPOBaHHOU onyxoun. [Ipumep 1B unrubupyer sxcnpeccuto Pl
(PGR) Ha ~78% B MOzenu KCEHOTPAH CIVIAHTUPOBAHHON OMYXOJIM B TeueHue 24 4acos ¢ 1030 30
MI/KT TIPH IEPOPATILHOM BBEAEHUH. JTH PE3yJIbTATh JEMOHCTPUPYIOT 3HAYUTEIFHOE U YCTOHUHBOE
HHrUOMPOBAHKME AHTArOHUCTUYECKON aKTUBHOCTH PDo, 1 onocpenoBanHoi PDo, TpaHCKPUTIIHOHH O

AKTUBHOCTH i1 VIVO HA MOJEIN KCEHOTPAHCIIJIAHTUPOBAHHOMN OMYXOJIH.

HccnenoBanne HHruOHpoOBaHHs POCTA OMyX0JH in vivo Ha PI-no3nTuBHbIX (ESR1
AHKOr0 THNA) MOAEISAX KCEHOTPAHCIJIAHTHPOBAHHON ONMYXO0JIH PaKa rpyaH,
HMILJIAHTHPOBAHHOM MbILIAM
Ienbto crenyromiero aHaan3a HHruONPOBaHK S KCEHOTPAHCIIAHTUPOBAHHOM OIyXOJTH
SIBJISIETCS] U3MEPEHNE YMEHBIISHNs] 00beMa OIyXOJId B OTBET HAa BBEJICHHE TECTUPYEMOTO
COEIMHEHNSI.
Pasmuoskarot kierku MCF7 paka rpymu yenoseka (ATCC Ne HTB-22) u HCC1428 (ATCC
Ne CRL-2327) B kyabType, cobuparoT u BBoaar 5x10e® knetok B pacteope HBSS+MATRIGEL™
1:1 (200 mx1) mOaKOXKHO HA 3aAHUH npaBbiil 00k camok Mmeied NOD SCID (22-25 r, Envigo RMS,
Inc). 3a nBaguaTh YeThIpe Yaca 10 UMIUIAHTALIMH KJIETOK UMIUTAHTUPYIOT rpanysibl actporena (0,18
mr/rpanyiny, 17 acrpaauon, Beiceoboknenue 90 nueii, Innovative Research) moakoskHo.
Pasmuoxarot kierku T47D paxa rpyau uesnoBeka (ATCC Ne HTB-22) B kynbType, COOHPAIOT U
BBOIAT 5% 10€® Kinerox B pacteope HBSSHMATRIGEL™ 1:1 (200 MKJT) MOAKOKHO HA 3aTHUMN
npassiii 6ok camok Meimedr NOD SCID (22-25 r, Envigo RMS, Inc). 3a 24 yaca 1o uMIuaHTanum

KJIETOK UMIUTAHTUPYIOT rpanysibl actporena (0,38 mr/rpanyny, 17 actpanuon, BeiceobokaeHme 90
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nuel, Innovative Research) moakosxHo. Pazmuoskarot kietkn ZR-75-1 paka rpyau yeoBeka
(ATCC Ne CRL-1500) B kynbType, cobuparoT u BBOaAT 5x10e® kierok B pacTBOpe
HBSS+MATRIGEL™ 1:1 (200 MkJ1) MOJKOKHO Ha 3a1HUH npaBeiid 60k camok Mermeit NOD SCID
(22-25 1, Envigo RMS, Inc). 3a nBanuats 4eTbIpe 4aca 10 UMIUIAHTALMH KJIETOK SKHBOTHBIM BBOIST
BHyTpHuMbILIeuHo (10 mr/mi) 50 mxi actpaauona Banepata (Delestrogen®), u 3aTem oauH pa3
kaxzaeie 14 gHell B TeueHue BCero ucciienoBanus. M3MepsroT poCcT OMyXOJIM U MacCy Tena ABaXKIbI B
HeJleJI0, HAUNHAsI C CeAbMOro IHs nocie ummiantauuu. Korna pasmepsl onyxonu gocturatot 250-
350 MM?, )KUBOTHBIX PaHIOMHU3UPYIOT U TPYNIHUPYIOT B IPYIIIBI MO 5 KUBOTHBIX. [ OTOBAT
TecTUpyemoe coenunenue, npumep 1B B mogxonsiem nocurene (1%
rHAPOKCUATIIIEIUTI01033/0,25% TWEEN® 80/0,05% nenoracuTeNs B OUUILEHHOW BOAE) H BBOIST
yepes JKeayIouHbIl 305 B Teuenue 28 aueit, QD. Onpenensior OTBET ONyXOJH ITyTeM U3MepeHust
o0bema OmyXoJu /1Ba pasa B HEJEIIO B TeYeHue Kypca JieueHus. [Ipu n3amepennn oobemMa OmyxoJi B
Ka4yecTBe 00Iel Mepbl TOKCHYHOCTH IPHHUMAIOT MAcCy TeJa.

Bruto oOHapyskeHo, uto coenuHenue [Ipumepa 1B umeer 3nauyenus nensta T/C%, xak
nokasano B TaOnune 12 Huske. DTH pe3yabTaThl OKA3BIBAIOT, 4TO coequnenne [Ipumepa 1B
JEMOHCTPUPYET XOPOIUYIO NEPOPATEHYIO OHMOAOCTYITHOCTh Y MBILIEH U 3HAUUTENIBHYIO
POTHBOOIYXOJIEBYIO AKTUBHOCTh UJIH perpeccuto onyxoju Ha PO-nosutuBubix (ESR1 mukoro

THTA) KCEHOTPAHCIJIAHTUPOBAHHBIX MOJIENSX PaKa IPyad YesioBeKa.
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Tadauua 12: UccnenoBanne HHrHOHPOBAHHS POCTA ONMYXOJIH iR Vivo
HA KCEHOTPAHCIJIAH THPOBAHHBIX Moaesix PJ)-no3uTuBHOrO paka rpyau,

HMILJIAHTHPOBAHHOI'0 MbILIAM

Henwsta T/C%
Mopenb onyxoau Ho3za (mr/kr) win % p-3HaueHHE
perpeccuu

MCF7 3 -26 0,001*
(KcenorpaHcruanTat 10 -46 <0,001*
paka rpyu) 30 -36 <0,001*

T47D 3 30 0,008*
(KcenorpaHcnanTat 10 -11 <0,001*
paka rpy/u) 30 -28 <0,001*
ZR-75-1 3 4 <0,001*
(KcenorpaHcmiaHTat 10 0 <0,001*
paka rpyu) 30 19 <0,001*
HCC1428 10 -45 <0,001*

(KcenorpaHcmianTat

paca rpyn) 30 -22 <0,001*

AHa3 00beMa OMyX0JId OCHOBaH Ha KoBapuarnoHHou crpykrype Log 10 u SpatialPower.

*: sHaunTeNpHO (p<0,05) MO CPaBHEHUIO C PACTBOPUTEIEM KOHTPOJIEM .

Henbta T/C% paccunThIBarOT, KOr/a KOHEUHBIH 00BEM ONMYXOJH B 00pabOTaHHOU rpyIine
HAXOJMJICS HA YPOBHE MJIM BBILIE HCXOAHOro oObeMa onyxonu. ®opmymna 100%(T-To)/(C-Co), B
koTopoii T u C ABASIOTCS CpeHUMHU KOHEUHBIMH 00beMaMU OMyXOJii B 00pabOTaHHOMN UITH
KOHTPOJIbHOM rpymie cooTBeTcTBeHHO. To u Co - cpeiHne HCXOMHbIE 0OBEMBI OMYXOJIel B JAHHBIX
rpymnmnax.

% perpeccuu pacCUHUTHIBAIOT, KOT1a KOHEUHBIH 00beM Huke ucxoaHoro. ®opmymna 100%(T-

To)/To, B koTOpOI To - CpemHmit HCXOOHBINH 00BEM OMyXOJH st 00pabOTaHHO FPYIIIIBL.

OO1ee cpenHee 3HaYEHUE BCEX IPYIT OT HCXOJHOTO YPOBHs (paHIoMu3anus) Ha 32 neHb

UCTOJIb3yeTCs yist Beruucienus % usmenenus T/C.
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Hccnenoanne HHrHOHPOBAHHSA POCTA OMYXOJIH in vivo Ha moaesu onmyxouH (ST941/HI)

B mytanTHOi ESR1 (YS37S) paka rpyan PDX, nMniianTupoBanHOH MbIIIamM
Ienbio cenyromiero aHaan3a HHruONPOBaHHSI KCEHOTPAHCINIAHTUPOBAHHOM OITyXOJIH

SABJICTCS UBMEPECHUE YMCHBIIICH U obnema OIIYXOJIM B OTBET HA BBCACHHUEC TCCTUPYEMOT'O

coemuuenus: B MyTtaHTHbI ESR1 u HezaBucumyto ot ropmonos (HI) kceHOTpaHCIIaHTHPOBAHHYIO

(PDX) monenp paka rpyau, HOJyUYEHHYIO OT MAIMEHTA.

Mogens ST941/HI PDX 6Gsbina pa3zpadorana u Beinyinena South Texas Accelerated Research

Therapeutics (Can-Antonno, Texac). @parMeHTsI OMyXOJH COOUPANIN Y KUBOTHBIX-X035€B U
UMILIAHTHPOBAJIN MBIIIAM ¢ UMMYHoAeduiutom (mabopatopus [kekcoHa), M HCCIEAOBaHHE
HAYMHAJIM TIPU CPeIHeM 00beme onyxou okoso 125-250 mm?. TlonyuaroT TecTupyemoe
coemuuenue, [Ipumep 1B B noaxonsiem Hocurene (1% ruapokcud Tuienntonosa/0,25%
TWEEN® 80/0,05% nenoracutess B OUHLIEHHOW BOJE) U BBOIST YePe3 JKEJTyTOUHBII 30H B
teuenue 28 mueit. OnpenensiroT OTBET OMyXOJIH MyTeM H3MepeHHst 00beMa OIyXOJIH J1Ba pasa B
HeZeNIo B TeueHue Kypca jeuenusi. [Ipu uamepennn oObeMa OMyxoJju B Ka4ecTBe o0Lel Mepbl
TOKCUYHOCTU IIPUHUMAIOT MaccCy Teja.

Bruto oOHapyskeHo, uto coenuHenue [Ipumepa 1B umeer 3nauyenus nensta T/C%, xak
nokaszaHo B TaOnuue 13 Huske. DTH pe3ysbTaThl MOKA3bIBAIOT, UTO coeaunenne [Ipumepa 1B

JEMOHCTPUPYET XOPOIIYIO MEPOPAIbHYIO OHOAOCTYITHOCTh Y MBILIEH U 3HAUMTETBHYIO

MPOTHBOOITYXOJIEBYIO aKTHBHOCTh HJIA PErpeccuio onmyxoiim B monenu PDX paka rpyau uenoBeka c

mytanTHeIM ESR1 (Y537S).

Tadommua 13: UccienoBanne HHruOMPOBAHHUS POCTA OMYXOJIH i ViVO HA MOJEJH

onyxosu PDX myranTHoro ESR1 paka rpyan, HMIJIAaHTHPOBAHHOH MBILIAM

Hemsta T/C%
Mognens
Ho3za (mr/kr) I'paduk i % p-3HaYeHHe
OITYXOJTH
perpeccuun
ST941C/HI 3 QD 66 0,213
(monens PDX 10 QD 15 <0,001*
MYTaHTHOT'O
ESRI1 paka 30 QD 6 <0,001*
TPy )

AHani3 00beMa OMyX0JId OCHOBaH Ha KoBapualnoHHou ctpykrype Log 10 u SpatialPower.
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*: 3HaunTeNnbHO (p<0,05) MO CPaBHEHHUIO C PACTBOPUTENIEM KOHTPOJIEM.

Henbta T/C% paccunThiBaiu, KOTAa KOHEYHBIH 00beM OmyXoiu B 00pabOTaHHOM rpymme
HaXOJIMJICSl HA YPOBHE HJIM BhILIE HCXonHOro oobema onyxonu. @opmymna 100%(T-To)/(C-Co), B
koTopoii T u C SBASIOTCS CpeIHUMU KOHEUHBIMH 0OBbeMaMu OMyXOJH B 00pabOTaHHOMN Ui
KOHTPOJILHOH rpynie cootBeTcTBeHHO. To 1 Co - cpeiHue HCXOMHbIe 00BEMBI OITyXO0JIel B JAHHBIX

rpyImnax.

% perpeccuu pacCUUTHIBAETCS, KOTIa KOHEUYHBIH 00BbeM HIbke ucxoguoro. @opmysa

100*(To)/To, B xoTOpOIt To - cpenHuit UCXOMHBIA 00BEM OMYXOJH ISt 0OpaObOTAHHON TPYIIIBL.

OO6wee cpeanee 3HaYEHUE BCEX IPYIT OT HCXOJHOTO YPOBHS (paHIoMu3anus) Ha 32 neHb

UCTIOJIB3yeTCs ISl Bhruucienust % usmenenns T/C.

KoMOuHHpOBaHHbIE HCCJICIOBAHUSA

H3-32 HEOAHOPOJHOCTH OMYXOJIH M MPHOOPETEHHON YCTONYMBOCTH K SHAOKPHUHHON
Tepanuu, KOMOMHUPOBAHHAS TEPAIUs CTaja HE3AMEHUMOI NpH JieueHud PO-mo3UTHBHOTrO U
PacIpoCTpaHEHHOI0/METACTATUYECKOTO paka rpyau st 3 PEeKTHBHOM Teparnuu Win MPeoaoIeHus
npuoOpPETEHHOM yCTOHYMBOCTH. MBI TpOTECTHPOBATH KOMOHHIpOoBaHHbIH 3 dexT [Ipumepa 1B ¢
uaruouropom CDK4/6 - abemariukimbom, uaruduropom mTOR - sBepoumMycom, HHTHOUTOPOM
PIK3CA - ammemucu6om u uaruouropom PI3K/mTOR - 8-[5-(1-ruapoxcu-1-MeTUIaThIT )ITH pu TUH-
3-mn]-1-[(2S)-2-meroxcunponui]-3-metun-1,3-nuruapo-2H-umunazo[ 4,5-c|xuHoauH-2-
onoM («Coemunenne A») B msiti PO-MO3UTHBHBIX JIHHUSIX KJIETOK paka Cpyau in Vitro.

AHAJH3 )KU3HECTOCOOHOCTH KJIETOK IS KOMOHHHPOBAHHBIX HCCJIE10BAHHI

BriceBaroT KJIETKH C MJIOTHOCTHIO, YkazaHHOU B Ta0muie 14 Hike, B 00beMe cpenpl 20 MK,
OMUCAHHOH B TaOnuue, B 384-1yHOUHBIH MUIAHIIET C MPO3PAYHBIM JHOM ISl KYJIbTHBHPOBAHHUSI

KJICTOK.
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Tadauna 14: Uadopmanusa o KJIeTOYHOH JIMHHH JJI51 AHAJIA3A *KH3HECOCOOHOCTH

KJIETOK
Bpewms
Knerounas | IlnotHOCTB Kommepueckas
Cpema (ukcaruu
JIMHUS BBICEBaHUS CCBLIIKA
(vacer)
RMPI 10% FBS 1% I1/C,
T-47D 1000 ATCC HTB-133 0,008 mr/mut ObIYBErO 72
WUHCYJIMHA
DMEM 10% FBS 1%
MCF-7 1000 ATCC HTB-22 IT/C 0,01 mr/mn 96
YeJIOBEYECKOT O HHCYJINHA
EFM-19 3000 ACC 231 RMPI 10% FBS 1% IT/C 144
ZR-75-1 1000 ATCC CRL-1500 | RMPI 10% FBS 1% I1/C 144
HYBRI-CARE (1 1 H20,
1,5 r/n GukapboHata
BT-474 1000 ATCC HTB-20 144
Hatpus, 10% FBS, 1%
I1/C)
ZR-75-30 1000 ATCC CRL-1504 | RMPI 10% FBS 1% II/C 240

Nukybupyrot mnanmets mpu 37 °C u 5% CO». Ha cnenyromuii 1eHb BBOOST B KJIETKH
TecTupyemoe coequaenue, Ilpumep 1B.

[Tonyuator coennuenus B Buae 10 MM ucxonueix pacteopoB DMSO u ucnoss3yror st
WCCIIEAOBAHHS OTBETA HA JTI03Y C MAKCUMAaJIbHOHN KOHIleHTparue, HaunHas ¢ 10 mwm 1 MmxM, asa
COEIMHEHUSI, TECTUPYEMBIX BMECTE MpU (PUKCUPOBAHHOM COOTHOLIEHHH, U 3aTEM MOJIyUEeHHbIE
cepuitnbie pa3Benenus 1:3, a Takke COeqMHEHUS O OTAeNbHOCTH uis onpenenenue [Cso ¢
HavaJgbHON KOHUeHTpauued 20 MkM. JIo3UPYIOT KJIETKU MyTeM A00aBIEHHS S MKJT U3 MJIAHIIETA
IUTSL CEpHIHOTO pa3BeSHHS B IUIAHIIET IS KJIETOK, MOJIydas KOHeUHYI0 KoHneHTpanuo DMSO
0,2% c nuama3oHOM KOHEUHOU N103bI TecTupyemoro coemuuenus ot 20 ao 0,001 MxM s
OTHOKPATHON 00paOOTKH MJIH MEHBINETO qUANa30Ha I KoMOuHanui. JIj1st MaKCHMAaTbHON TOUKH
HCHOJIL3YIOT cpeny, coaepxkamyto 0,2% DMSO, u myiss MUHIMaITEHON TOYKH UCHOJIB3YIOT
CTaypPOCIIOPHH, pa3BeJAEHHBIN /10 KOHEYHBIX KOHIIEHTpauwii 2 MKM B cpene Uil BhIpaIl[uBaHUs,

conepxaineii 0,2% DMSO. Ilocne no3upoBaHusi TECTHPYEMOTrO COEIMHEHUS HHKYOUPYIOT
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wianersl ¢ kietkamu npu 37 °C u 5% CO». Ilocne npykpaTHON UHKYOAIUH C COSTUHEHHUSIMU
BBIHMMAIOT IJIAHIIETHI U3 HHKyOaTopa u nobasiisitot 96% xonomueiii EtOH (65 Mkit) B Kaskayro
nyHky. Uepes 30 munyT yaanstot cpeny u godasistor PHKazy (20 mki, 50 mxr/mi) (Sigma) u
pactBop Homuaa nponuaus 1:1000 B PBS Ha nyHky. 'epMeTH3upyIOT MIaHIIETHl B HHKYOHPYIOT |
Yyac npu KOMHATHOI TeMmeparype (B 3aIlIUIIIEHHOM OT cBeTa MecTe). CKaHUPYIOT MUIAHIIETHI IPH
nomorn ACUMEN EXPLORER™ [nazepHblii CKAaHUPYIOIINN (IyOPEeCHEHTHBIH IUTOMETP ISl
wianwmeros, npons3soauMeiii TTP LABTECH LTD]. IlockonbKy HEKOTOpbIE KJIETOUHBIE IMHUU
pactyT, 00pa3yst arperaTthl, YUCJIO KJIETOK KaK YHUCIIO OOBEKTOB MOXKET HE UCIOIB30BATHCS IS
CUMTBIBAHHUS; TOITOMY JIJIs1 OLIEHKH KOJINYECTBA KJIETOK UCIOJIB3YeTCs O0IIast MOMYJISILUS TIJIOIIAN
(oOo3HauenHsblit quana3oH mukoBoi nHTeHcuBHOCTH FL-1 (ITH)) nnu obmas narercuHocts [TH.
JlaHHbIe KOMOMHALMH 1IN VItro MPeanoararoT CHHEPTru3M (Kak OIMpPENeeHo HIKE) C
xomOunanueii [Tpumepa 1B ¢ abemanukanOOM 1tk 3BepOIMYCOM B 5 U3 5 PO-m03UTHBHBIX
KJIETOUHBIX JIMHUI paka rpyau, kak nmokasano B Tabmuie 15. Kombunanus [Ipumepa 1B ¢
Coenunennem A cuHepruyHa B 4 U3 4 UCHIBITAHHBIX JUHUNA PD-NO3UTUBHBIX KJIETOK paKa rpyau.
Komb6unuposaunsrii a¢dext [Ipumepa 1B ¢ anmenucudbom sisisiercst aqmuTHBHBIM B 2 U3 4 PO-
NO3UTHUBHBIX KJIETOYHBIX JIMHHUSX PAKa I'PYAN U CHHEPTUYHBIM B 2 13 4 PO-O3UTHBHBIX KJIETOUHBIX

JINHUSIX paKa Ipyau.



Tadomua 15: Komounanus in vitro Ilpumepa 1B ¢ apyrumu nenesbiMu arenramu B PJ-
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MO3UTHBHBIX KJIETOYHBIX JIMHUAX paKa rpyau

Kneroun Hnnexe
as muuus | O6pabot koMOunupo | CratucTuueckas buonornueckas
O6paboTka 2
paka ka1 BaHUS UHTEPIpeTaIus UHTEPIpeTaus
rpynu (CI50)
IIpumep | AbGemarukinb 0,2675 Cunepruveckuit ANMTHBHBIN
MCF7 1B
DBepoIuMyc 0,0389 Cunepruyeckuit Cunepruueckuit
AbGemanukmb 0,2693 Cunepruyeckuit Cunepruueckuit
IIpumep
DBepoIMMyc 0,0609 Cunepruyeckuit Cunepruueckuit
T47D 1B
Annemicud 0,0818 Cunepruveckuit Cunepruyeckuit
Coenunenne A 0,2401 Cunepruyeckuit Cunepruueckuit
Abemannkmb 0,2067 Cunepruveckuit Cunepruyeckuit
IIpumep
OBepommyc 0,1853 Cunepruueckuit Cunepruueckuit
ZR-75-1 1B
Annemcu®d 1,3717 A IUTHBHBIH AU TUBHBIH
Coenunenue A 0,3768 CuHepruveckuii CuHepruveckuii
AbGemauukimb 0,3960 CuHepruveckuii CuHepruveckuii
IIpumep
DBepoIMMyC 0,1248 CuHepruveckuii CuHepruveckuii
ZR-75-30 1B
Annenucu® 0,4149 A nuTUBHLIN AnUTUBHBII
Coenunenne A 0,7098 CuHepruveckuii Cuneprudeckuii
AbGemauukiub 0,3455 CuHeprudeckuii CuHeprudeckuii
IIpumep
DBEpPOIMMYC 0,5033 Cunepruveckuit AN TUBHBIH
EFM-19 1B
Annemicu® 0,2963 Cuneprudeckuii Cunepruueckuii
Coenunenne A 0,4326 Cuneprudeckuii Cunepruueckuii

AHANH3 NTAHHBIX H HHTEPHPETANHA KOMOHHHPOBAHHOTO 3 dexTa

Hcnone3yor MeTo b, OMyOIHMKOBaHHBIE B JIUTEPATYPE, AJIsl pacueTa KOMOHMHUPOBAHHOTO

a¢dekra in vitro (L. Zhao, et al, Front Biosci, 2010, 2:241-249 u L. Zhao, et al, Clin Cancer Res,

2004, 10(23):7994-8004). [{ns BeIIBIICHHS] CHHEPTeTHYECKUX MIIH aHTATOHUCTUYECKUX

B3aMMOIEHCTBUI MEXKIy IBYMS JIEKapCTBAMH ObLT MPOBEIEH aHAJIN3 CIIBUTA KPHBOH C

HCIOJIb30BaHKEM HacTpoeHHoro mabdnona XL ¢ nagcrpoiikamu XLFit 5. Kpubie onHOTO arenra
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KOPPEKTUPYIOTCSI C HCIONb30BaHUEM 4 mapaMeTpoB JIOTUCTHYECKOH perpeccun. Kpurepuu u
OTpaHWYeHHs], HCIONIb3yeMble ISl TOArOHKY: (1) HYbKHsIA yacTh <(-20) dukcupyercs Ha 0 u (i1)
BepxHss yacThk >120 ¢uxcupyercs Ha 100. Eciu Bce HaOMIOASHNS HUXKE MOPOra, YCTAHOBICHHOTO
MOJIb30BATEJIEM, TO BBIIIOJIHSIETCS MOCTOSTHHAS ammpokcuManus ¢ xoamoM = 0, u ICso cunraercs
BBILIIE, YEM MAaKCHMAaJIbHAs BKJIIOYEHHAs1 KOHLIeHTpauus. [locie monydenus abCoMOTHOTO 3HaAUEHUS
ICsp anst KaskoOro OTAENBHOIO areHTa paCCYUTHIBAIOT SKBUBAJICHTHYIO KOHIEHTpanuo npu 50%
AKTUBHOCTH JIs1 OTHEJIHBIX areHTOB U KoMOuHarmu. crnosb3ysi 3TH SKBUBAJICH THBIE
KOHIIGHTPALIMU BMECTE C U3MEPEHHBIMH aKTUBHOCTSIMH, MBI ITepecunThiBaeM abcomoTHyo 1Cso,
KpHUBas ISl OTAENBHBIX areéHTOB JOCTUTHET aKTUBHOCTH 50% Npu 3HaUEHUSX 3KBUBAJIEHTHBIX
KOHIIGHTPALMH, PaBHBIX |, B TO BpeMsl KaKk CHHepreTu4yeckre KoMmOnHauuu 1octurayT 5S0% npu
Oosiee HU3KUX 3HAUEHUSIX, YTO MPUBEAET K OTKJIIOHEHHUIO CIBUTA BJIEBO, M AHTATOHHCTHYECKAs
KOMOHMHALS MOKAKET CBUT BIPABO. DKBUBAJIEHTHBIE KOHLIEHTPALIMH TAK)KE HCIIOJIBb3YIOTCS AJIsI
pacuera Clso (manexc kombunuposanus npu S0% axtusaoctn), rae Clso paBen abcoMmOTHOMY
ICso xpuBoii komOunauuu. Bmecre ¢ Clsp moryT ObiTh paccuntansl apyrue CI (MHOeKChI
KOMOWHHPOBaHUS ) PH pas3auuHbIx mpouentax aktusnoctu (CI10, CI120, CI30, CI40, CI60, CI70,
CI80, CI90). Hns pacuera CInn pacCUUTHIBAIOTCS SKBUBAJIEHTHBIE KOHIIEHTPALIUH MTPH PA3TIMUHBIX
MPOLEHTaX aKTHBHOCTH. [[JIs1 Ka)KA0ro mpoLeHTa aKTUBHOCTH MBI BEIUHCIISIEM TPEIE
MOTPELTHOCTH, KOTOPBIN MPENCTABIIIET COOOH NOBEPUTENBHBIN HHTEPBA pU 95%, U, HCTIONB3YS
STOT JOBEPUTENbHBIN HHTEPBAJI, MBI PACCUMTHIBAEM BEPXHUI MpeEeN Kak q00aBIeHUue AOMY CTUMON
norpemHocTy K Cl 1 HIOKHEI penen Kak BerauTanue gonyctumoit norpemHoctd kK CL. Bepxuuit
npenen = CI + noBepurensabiii nHTEpBa 95% 1 Hiwskuanii npenen = CI - noBepuTENbHBIN HHTEPBAT
95%. DTu npenensl 3aTeM UCHOJNIB3YIOTCS ISl HHTEPIPETALUN PEe3yIbTaTOB.

Cratuctuyeckas MHTEPIPETAUS T KOKIOTO NPOLEHTA AKTUBHOCTH BBITJISI AT

CIIEIYFOIIMM 00Pa3oMm:

Hwuxuawnit npegen <1 u Bepxuuit npenen >1 AU TUBHEIN
Bepxunit nmpegen <1 Cuneprudeckui
Hwxuwuit npenen >1 AHTaroHuct
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buonornueckas HHTEPHPETALIUA IJI1 KaKOA0ro NpoucHTa akTUBHOCTH BBITJIAIUT CJIICOYIOLIUM

obpaszom:
CInn <0,5 Cunepruueckuit
CInn>0,5u Clnn <2 AnUTUBHBII
Clnn>2 AHTaroHucr

Kom0uHHpOBaAHHBIE HCCJIENOBAHUS iR VIVO

H3-3a HEOTHOPOAHOCTH OMYXOJIU M MPUOOPETEHHONW YCTOMUYUBOCTH K SHIOKPHHHON
Tepanuu, KOMOMHUPOBAHHAS TEPANUs CTAJIa HE3AMEHUMOM MpH JieueHnH PO-mo3uTHBHOrO U
PacpoCTPaHEHHOr 0/MEeTACTATUYECKOrO paKka rpyau st 3(h(PeKTHBHON Tepanuu Win IPeoaoIeHuUs
npuoOpeTeHHo ycroiiunBocTr. [Ipenmnonaraercs, 4uto KOMOWHALUS EIEBOM TEPAITUU MOXKET OBITh
oostee 3(heKTUBHOM B 3aMEUIEHHH WITH JaXKe MpeKpaieHnn PO-mo3UTHBHOTO paka rpyiu.
KomOunauus uarudutopos CDK4/6 u dynsectpanrta Obuta onobpena mist neuenus PI-
HO3UTHBHOTO METACTATHUECKOT'O PaKa rPyau, HO y OOJBIIOro MPOLIEHTA MALMEHTOB Pa3BHBAETCSI
PE3UCTEHTHOCTh U3-3a mpuodperenHbix MyTtamuii B ESR1 mwm PIK3CA. B xadecTBe CHIIBHOTO
cynpeccopa u antaronucta POo nepopansubsiii CCPD, takoit kak nmpumep 1B, moxer ObiTh Ooiee
3¢ deKTUBHBIM B 3aMenjieHnd i octaHoBke MmyTaHTHOro ESR1 minn mytantHoro PIK3CA paka
IPyOM B KAYECTBE €IMHCTBEHHOIO areHTa uiid B koMOuHamwu ¢ uaruontopom CDK4/6, takum kak
abemarukn0 uin uaruouropom PI3K/mTOR, takum kak coequaenne A. B aTom KoHTEKCTE
coemuuenue [Ipumepa 1B Tectupyercst Ha HHTHOUPOBaHIE POCTA OMYXOJH B KOMOWHALIMHU C
abeMarkIHOOM (MaTEHTHAsI CChIJIKA) UJIH coennHeHrneM A (maTeHTHas ccbuika). boee KOHKpeTHO,
coemuuenue [Ipumepa 1B TecTrpyroT B koMOuHaIHK ¢ a0eManuKIMOOM HITH COETMHEHHEM A Ha
KCEHOTPaHCILIAHTH POBAHHON MoAenu paka rpyau aukoro tuna ESR1 u myrantHoro PIK3Ca
MCF7.

Pasmuoxarot kiierku paka rpyau denoeka MCF7 (ATCC Ne HTB-22) B kyabType,
cobupatot u BBOAAT 5%10€e® xnerox B pacteope HBSSHMATRIGEL™ 1:1 (200 MKJT) MOAKOXHO HA
3aaHUi npablii 0ok camok meiedn NOD SCID (22-25 r, Envigo RMS, Inc). 3a nBaguats uetbipe
yaca [0 MMIUIAHTALHUU KJIETOK, OKOKHO HMILIAHTUPYIOT rpanyJibl acrporena (0,18 mr/rpanyny,
17 acrpamuon, BeiceoOokaenne 90 nueit, Innovative Research). 3mepsitoT pocT onyxonu U Maccy
TeJa ABAKIbI B HEEJIO, HAUMHAS C CEABMOTO IHs mocje uMiutanTanuu. Korma pasmepsl omyxosu
nocturaroT 250-350 MM?, JKMBOTHBIX PaHIOMU3UPYIOT U FPYNIHUPYIOT B IPYIBI MO 5 dKUBOTHBIX.

IMonyuator Tectupyemoe coenunenue, [Ipumep 1B B mogxoasimem Hocutene (1%
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ruapOKCUATIIIEUTI01033/0,25% TWEEN® 80/0,05% nenoracuTelsi B OUHILEHHOW BOZE) H BBOIST
yepes JKellyIO4YHbIH 300 B TeueHne 42 naeil. Uarubutop CDK4/6 (abemanmkin®) momy4aroT u3
1% HEC B 25 MM Harpuii-¢pochataom Oydepe, pH 2,0. Uarudbutop PI3K/mTOR (Coenunenne A)
nostydaroT u3 1% rumpokcuatuiiesutonioss/0,25% TWEEN® 80/0,05% nenoracurens B
ounteHHoW Boae. OnpenensioT OTBET OMYXOJIU MyTEM H3MEPEHHUs: 00beMa OIMyXOJIH [Ba pasa B
HEZeNIo B TeueHne Kypca jeuenus. [Ipu n3mepenun obbemMa Omyxoyi B KauecTBe OOIIei Mepbl
TOKCHUYHOCTH MPUHUMAIOT Maccy Tesna. OObeM omyxonu oneHuBaroT no ¢popmyiie v =1x w2 x

0,535, rne 1 - Gosnblile H3MEPEHHOT'O THAMETPA, & W - MEHbIIIE TEPIIEHANKYJIIPHOTO AUAMETPA.

CraTucTrueckuii aHaJIN3

CraTucTiueck il aHAJI3 JAHHBIX 00beMa OMyXOJIM HAUMHAETCS C PeoOpa30OBaHus JAHHBIX
B JIOorapu(h)MHUUECKYIO KAy JUIsl BHIPABHUBAHUS AUCIEPCHH IO BPEMEHH U TPYIIIAM JIEYSHHUSL.
Hannbie 00 00beMe OnyxJid aHATM3UPYIOT MPH TOMOIIH IBYXCTOPOHHErO AUCIEPCHOHHOTO aHAIH3a
C MMOBTOPHBIMU U3MEPEHUSMHU 10 BPEMEHU U JISYEHUIO C ucnoib3oBanueM Meroauk MIXED B
nporpammuom obecrieuennn SAS (Bepcus 9.3). Monens koppessiiuy isi TOBTOPHBIX H3MEPEHHH
npencrasisier coboit Spatial Power. OOpaboTaHHbIe IPYIIBI CPABHUBAIOT C KOHTPOJIBHOM I'PYIITON
B KaKIIbIi MOMeHT BpeMenu. Meronuka MIXED takske HCIOJIb3YETCS OTAENBHO IS KasKAou
TPYIIBI JIEYEHUS AJIs1 pacueTa CKOPPEKTHPOBAHHBIX CPEIHUX U CTAHIAPTHBIX OLIHOOK B KA bl
MoMeHT BpeMenu. O0a aHasi3a YYHTHIBAIOT ABTOKOPPENSLUIO BHYTPH KaXKIOT0 KHBOTHOTO H
MOTEPIO NAHHBIX, KOTOPAs MPOUCXOIUT, KOT/Ia >KUBOTHBIE C OOJIBIIIMMHU OMYXOJISIMH YAAJISIFOTCS U3
UCClieIOBaHus Ha paHHeM dtane. CKOppeKTUPOBAaHHBIE CPEIHIE U CTAHIAPTHBIE OMUOKH (C.0.)
HaHECEHBI Ha rpaduK I KaXKI0H SKCIIEPHUMEHTAIbHON IPYIIIbl B 3aBUCUMOCTH OT BPEMEHH.
Ananmu3 o0bemMa OnyxoJid OCHOBaH Ha 10g10 M MPOCTPAHCTBEHHOW KOBAPHALIMOHHON CTPYKTYpe

MOIIHOCTH. 3HaueHne P OCHOBaHO Ha CPaBHEHUU ABYX KOHKPETHBIX TPYIIIL.

Cnocob xOMOMHHUPOBAHHOTO aHAIN3a (He3aBHCHMBIN aHann3 no bivcey s nccnenoBanuii
IVEF)

Bo-nepBbix, 00bIUHAS MOZEIb MOBTOPHBIX H3MEPEHUH MOAXOANUT IJIsl perucrpaunu odbema B
3aBHCUMOCTH OT I'PYIIIBI U BPEMCHU. 3aTeM mmokazarenu KOHTpacCTa UCIIOJIB3YIOT IJId IPOBEPKU
a¢dexTa B3aNMOAEHCTBUS B KQXKIbIii MOMEHT BPEMEHHU C HCIOJIb30BAHUEM BYX
KOMOMHHPOBAaHHBIX CIIOCOOOB JieUeHHs. DTO 3KBUBAJIEHTHO CITOCOOY HE3aBUCUMOro aHam3a biicca

U npearojaracT, 4To o0LeM ONyXOJIU TCOPETUYCCKU MOXKET JOCTUTHYTh HYJIA, TO €CTh MMOJTHOM
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perpeccun. OxunaeMbrid anmuTuBHEIA oTBET (EAR) 1i1st KOMOMHAIMK PACCUUTHIBAIOT IO IIKAJIE
obwema onyxosu kak: otBeT (EAR) o6vem EAR=V1 * V2/VO, rne VO, V1 u V2 - pacuerHblie
cpenHue 00BEMBI OMYXOJIH [JIs1 KOHTPOJISI HOCUTEJS, TOJIbKO 00pabdoTka 1 u Toyibko oOpaboTka 2
COOTBETCTBEHHO. ECITi TeCT B3auMOEl CTBUS SIBJISIETCS] 3HAUMMBIM, KOMOMHHPOBaHHBIH d(dexT
OOBSIBJIIETCS] CTATUCTHUECKU OOJIBIINM, YEM aIJUTUBHBIN, UM MEHBIIUM, YeM 81T THBHBIH, B
3aBHCUMOCTH OT HabOJII0aeMOro cpeHero oobeMa KOMOMHALIMN, KOTOPBIH MEHBIIIE UITH OOJIbIIIE,
yem 00beM EAR, cootBeTcTBeHHO. B MpOTHBHOM Cily4yae CTaTHCTHUYECKUI BBIBOA SIBJISIETCS
aamutHBHBIM. Kpome Toro, Onosiornyecku 3HaUMMbIN AUANA30H aIJUTUBHOCTH MOJKET OBITh
onpeneneH kak % X Boiire U Huxke o0bema EAR. O6bruno X coctaBnser ot 25 no 40%. 3atem
OMOJIOrUEeCK il BBIBO MOKET ObITh CHENaH IJisi KOMOMHAIMK KaK OOJIbIIe, YeM aiu THBHBII,
AU TUBHBIN WM MEHbLIE, YeM aJTUTUBHBIN, €CTi HAOII0aeMblii CpeqHuil 00beM KOMOWHAIIH
HIKE, B HJIM BBILIE HHTEPBAJIA A1 TUTHBHOCTH.

MoryT ObITh CHTyaLIH, KOTAA CTA3KC - JYYLIHHA OKHAAEMbIi OTBET. B Takux cuTyauusx
criocob bimcca MoxkeT ObITh MPHUMEHEH HenoCPeaCTBeHHO K 3HaueHusM % nenbra T/C s
nojiyuerusi npouentoro otkinka EAR: % EAR nensta T/C=Y1 * Y2/100, rme Y1 u Y2 -
npoueHT 3HadeHus aenbta T/C ayist iedeHust OOHUM areHToM. B HacTosiiiee BpeMst He CYLIeCTBYEeT
CTaTUCTHYECKOTO TeCTa JJisl cpaBHeHus HaOmonaemoro % nensra T/C B KOMOMHHPOBAHHOM TPyIIIe
¢ EAR, HO MOKHO IPUMEHUTH OMOJIOTMYECKHI KPUTEPUI, ONTMCAHHBIH BBILIE,

Kaxk nmokazano B Tabnuuax 15 u 16, neuenue npenaparom [Ipumepa 1B unn abemanukindoom
B KaueCTBe €AMHCTBEHHOro areHTa npuBoamio K 32% (%dT/C =-32) u 52% (%dT/C =-52)
perpeccHu OnyxoJii COOTBETCTBEHHO, H 00a OHH craThCTHYecKd 3HaunMel (p <0,001) mo
CpaBHEHHIO C paCTBOpHUTENIEM KOHTposieM . D dexkTuBHOCTs KOMOUHanuu [Tpumepa 1B ¢
abeMarkInOOM ObLIa «MEHbIIE, YeM aJAu TUBHASY, HO 3 dekTuBHOCTh KomOuHauu [Ipumepa 1B
witoc abemManukinbd Obl1a 3HAYUTENBHO BhIle, YeM 3¢ (ekTHBHOCT KomOuHauu [Ipumepa 1B
otaensHO (p <0,001). OnHako 3¢ dexkTrBHOCTE abemManukInba B KaueCTBE €IHHCTBEHHOTO areHTa
He ObLJIa CTATUCTUYECKH 3HAYUMOH B cpaBHeHNH ¢ koMmOuHanue (P = 0,055). Kombunauus

NMEPEHOCUTCS ) KUBOTHBIMHU 0e3 3HaUnTENLHOM IMOoTepU MAaCChI TEIA.
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Taoimuna 15: IdpdpexTnBHocTs KoMOnHanuu [Ipumepa 1B ¢ abemanukanéom B

MCF7 PJ-no3uTuBHOI MOAeIH paKka rpyan

Jleuenne 1 Jleuenue 2 Pasnua® CO p-3HauUeHue
IIpumep 15, 10
Pacteopurens,
mr/kr, QD x 42, 0,628 0,0658 <0,001*
QD x 42,110
1o
Abemanukmmo,
PactBopurens,
50 mr/kr, QD x 0,479 0,0658 <0,001*
QD x 42,10
42,110

IIpumep 1B, 10
mr/kr, QD x 42,

PactBopurens, 110
0,756 0,0658 <0,001*
QD x 42, T1I0 | /AGemauukiuo,
50 mr/kr, QD x
42,110
ITpumep 1B, 10
mr/kr, QD x 42,
ITpumep 1B, 10
110
mr/kr, QD x 42, 0,128 0,0658 0,055
/AbeManuxiIno,
110
50 mr/kr, QD x
42, 110
ITpumep 1B, 10
mr/kr, QD x 42,
Abemanukiuo,
110
50 mr/kr, QD x 0,278 0,0658 <0,001*
/AbeManukino,
42, 110
50 mr/kr, QD x
42, 110 PO

Pasuuna® = neuenue 1 - neuenue 2; * p-3nauenue: 3HaunTesbHo (p < 0,05)

CO - CrannmapTHas orrudka

Tadommuna 16: IPppexTnBHOCTE KOoMOnHanuu [Ipumepa 1B ¢ abemanukandom B

MCF7 PJ-no3uTHBHOIH MOJE/IH paKka rpyan
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% nenvta T/C
KomOuHupOBaHHBIH
Jleuenne um % p-3HaueHue Macca Tena
addext
perpeccuu
PacrBoputens H.C. H.C.
IIpumep 1B -32 <0,001*
Abemarukimob -52 <0,001*
IIpumep 1B/ bes
Memnbiiie, yem
AbGemanuximo / -64 <0,001* 3HAUYUTEIbHBIX
aaIUTHBHBIN
(Kombunanus) W3MEHEeHH !

Ananu3 oOpema omyxomu ocHoBaH Ha Logiom Spatial Power xoapuamoHHOM
CTPYKTYPBL.
* p-3Hauenue: 3HaunTEeNBHO (p < 0,05); H.C.. HE COOTBETCTBYET
% nenbTa T/C paccUuTHIBAIOT, KOTa KOHEYHBIH 00BEM OMyxoJm B 00paboTaHHOM rpymme
5 HAXOMWICS HAa YPOBHE WJIM BBILIE UCXOAHOrO 00beMa OmyxoJyid, u % pPerpeccHy pacCUUTBHIBAIOT
st o0bema OnmyXouiu Hrske ucxomuoro 3Hadenus. ®opmyna 100*(T-To)/(C-Co), B xotopoit T u C
SIBJISIFOTCS.  CPEJHUMH KOHEYHBIMH OOBeMaMH OIyXOJd B O0OpabOTaHHOW MJIM KOHTPOJIHON

rpymme cootBercTBeHHO. To 1 Co - cpeHue uCxoaHbie 00BEMBI OMyXO0JIel B JaHHBIX TPyIIax.

10 Kaxk nmokazano B Tabnuuax 17 u 18, neuenue [Ipumepom 1B wnu toneko Coenunennem A
npuBoio K 32% (%dT/C =-32) u 36% (%dT/C = -36) perpeccun onyxoju COOTBETCTBEHHO, U
o0a SIBIAIOTCS CTaTHCTHYEeCKH 3HAUUMBIMU (p <0,001) Mo cpaBHEHHIO C PACTBOPUTEIEM
koHTposeM. Db dexTruBHOCTs KOMOMHanKu [Iprmepa 1B ¢ coenuuenrnem A Obliia KMEHBIIIE, YEM
aaIuTHBHONY, HO () dexkTrBHOCT, KOMOMHanuu [Ipumepa 1B mitoc coenuHenne A Obuia

15  3HAYMTENIBHO Jyulle, yeM 3(pPEeKTHBHOCTE TONBbKO coenunenus [Ipumepa 1B (p <0,001) uiu TOnMBKO
Coemunenust A (p=0,002%*). KomOuHaI1si mEPEHOCUTCS )KHBOTHBIME O€3 3HAYHTEbHON MOTePH

MacCCEhI TCJja.
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Tadommua 17: IdpdpexTnBHocTs KomMOnHanuu [Ipumepa 1B ¢ Coennnennem A B

MCF7 moaesm PI-no3uTHBHOIO paKka rpyau

Jleuenne 1 Jleuenne 2 Pasnuna® (60 p-3HaueHue
IIpumep 1B, 10
Pacteopurens,
mr/kr, QD x 42, 0,479 0,0759 <0,001*
QD x 42, T10
11O
Coemunenue A,
Pacteopurens,
7,5 mr/kr, BID x 0,504 0,0759 <0,001*
QD x 42, T10
42,110
IIpumep 1B, 10
mr/kr, QD x 42,
PactBopurens,
I10/Coennnenue 0,761 0,0791 <0,001*
QD x 42, T10
A, 7.5 mr/kr,
BID x 42, T10

Ilpumep 1B, 10
IIpumep 1B, 10 | mr/kr, QD x 42,

mr/kr, QD x 42, | ITIO/Coenunenue 0,282 0,0791 <0,001*
110 A, 7.5 mr/kr,
BID x 42, T1O

IIpumep 1B, 10

mr/kr, QD x 42,
Coemunenne A,

I10/Coenunenue
7,5 mr/kr, BID 0,257 0,0791 0,002 *
A, 7.5 mr/kr,
x 42, T10
BID x 42, TIO
PO

Pasuuna® = neuenue 1 - neuenue 2; *p-3nauenue: suaunTensHo (p < 0,05)

CO - CrannmapTHas orrndka
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Taommna 18: IpdpexTnBHocTs KoMOnHanuu [Ipumepa 1B ¢ aGemanukandom B

MCF7 PJ-no3uTHBHOI MOAe/IH paKka rpyan

% nenbta
KomOuHupoBaHHBI
Jleuenue T/C umu % p-3HaYeHUEe Macca Tena
addext
perpeccuu
PactBopuTtens H.C. H.C.
ITpumep 1B -32 <0,001*
Coenunenne A -36 <0,001*
IIpumep 1B bes
Mesnblie, uem
/Coemuuenue A / -65 <0,001* 3HAYHUTENIbHBIX
aJTUTUBHBIN
(KomOunanms) W3MEHeH I

Anamu3 oOvema omyxomun oOcHoBaH Ha Logiou Spatial Power koBapuanuoOHHOM
CTPYKTYPBL.

* p-3Hauenue: 3HaunTENBHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbTa T/C paccUuTHIBAIOT, KOTa KOHEYHBIH 00BEM OmyxoJim B 00paboTaHHOI rpymme
HaXOOuJICad Ha YPOBHE HJIM BBEIIIC HCXOOHOI'O 061>eMa ONyXOJik, U % perpeccuun paCCUUTBEIBAIOT
st o0bema OImyXosiu Huske ucxomuoro 3Hadenus. ®@opmyna 100*(T-To)/(C-Co), B xotopoit T u C
SIBJIAIOTCS CPENHUMH KOHEUYHBIMH OOBEMaMH ONyxXOjH B OOpaOOTAaHHOW WM KOHTPOJIbHOMN

rpynme cootBeTrcTBeHHO. To 1 Co - cpeHue ucxoaHbie 00BEMBI OMyXOJIel B JaHHBIX TPyIIax.

Kaxk nmokazano B Tabnuuax 19 u 20, neyenue npenaparom [pumepa 10 umn abemauukinoom
B KaueCTBe €AMHCTBEHHOro arenTa npuBoamio K 51% (%dT/C =-51) u 70% (%dT/C = -70)
perpeccuu OnyxoJii COOTBETCTBEHHO,  00a OHH craTiCcTHYeckd 3HaunMel (p <0,001) mo
CpaBHEHHIO C pacTBOpHTeNieM KOoHTposieM. D dexkTruBHOCTE KOMOHHa U [Tpumepa 10 ¢
abeMaKIHOOM ObLIa KMEHbIIIE, YeM aJAu TUBHASY, HO 3¢ deKkTuBHOCTL KomOuHaiuu [Ipumepa 10
witoc abemManukinb Obl1a 3HAUUTENBHO BhILIe, YeM 3¢ (ekTHBHOCTh KomOuHaiuu [Ipumepa 10
otaensHO (p =0,039). Onnaxo >¢dexruBHOCTE KOMOHMHALKHU [Ipumepa 10 witoc abemanukiIno
CYLIECTBEHHO He OTJHYaIach OT 3((ekTuBHOCTU TONBKO abemannkmba (p=0,905). KomOunamus

NMEPECHOCUTCS JKUBOTHBIMHU 0e3 3HaunTENLHOM IMoTepU MaCChl TEIA.




Tadommuna 19: IdpdpexTnBHOCTH KoMOnHanuu [Ipumepa 10 ¢ abemanukandoM B
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MCF7 PJ-no3uTHBHOI MOAeIH paKka rpyan

Jleuenne 1 Jleuenne 2 Pasaua® CoO p-3HauUeHue
ITpumep 10, 15
Pacteopurens,
mr/kr, QD x 42, 0,659 0,113 <0,001*
QD x 42,110
I1o
Abemanuxiud 50
Pacteopurens,
mr/kr, QD x 42, 0,445 0,1054 <0,001*
QD x 42,10
I1o
ITpumep 10, 15
mr/kr, QD x 42,
PactBopuTrens,
I10/abemanmkiuo, 0,672 0,1054 <0,001*
QD x 42, T10
50 mr/kr, QD x
42, 110
IIpumep 10, 15
IIpumep 10, 15 | wmr/kr, QD x 42,
mr/kr, QD x 42, | I1O/abemarmkiu0, 0,013 0,1103 0,905
I10 50 mr/kr, QD x
42 T10
ITpumep 10, 15
Abemanukmu0, | wmr/xr, QD x 42,
50 mr/kr, QD x | ITO/abemaruxnuo, 0,227 0,1054 0,039*
42, 110 50 mr/kr, QD x
42, T10 PO

Pasuunua® = neuenue 1 - neuenue 2; *p-3nauenue: suaunTensHo (p < 0,05)

CO - CranmapTHas orndka
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Taommna 20: IppexTuBHocTs KomMOnHanuu [Ipumepa 10 ¢ abemanukmoom B

MCF7 PJ-no3uTHBHOI MOAe/IH paKka rpyan

% nenbTa
KomOuHupOBaHHbIi
Jleuenue T/C i % | p-3HaueHue Macca rena
apdext
perpeccuu
PacteopuTtens H.C. H.C.
ITpumep 10 -51 <0,001*
Abemarkanb -70 <0,001*
ITpumep 10
bes
/Abemarukiab Mesnblite, uem
-71 <0,001* 3HAYM TEJIbHBIX
/ AU THBHBIH
U3MEHEeHU!
(Kombunarms)

Anamu3 oOpema omyxomun ocHoBaH Ha Logiou Spatial Power koBapuanuoHHOM

CTPYKTYPBI.

* p-sHauenue: 3HaunTeNHHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbta T/C paccunThIBAIOT, KOTa KOHEUHBIH 00BEM OMyx0oJi B 00paboTaHHOI rpyIne

HAXOMWICS HAa YPOBHE WJIM BBILIE UCXOAHOrO 00beMa OmyXouyid, u % PerpecCHy pacCYUTBHIBAIOT
>

it oObemMa OIyXoJin Huske ucxomanoro 3HadeHus. ®opmyna 100*(T-To)/(C-Co), B kotopoit T u C

SIBJIAIOTCS CPENHUMH KOHEYHBIMH OOBEMaMH ONyXOjH B OOpaOOTAaHHOW WM KOHTPOJIBbHOMN

rpymnmne cootBercTBeHHO. To 1 Co - cpeiHue uCxoaHbIe 00BEMBI OMyXOJIel B JaHHBIX TPyIax.

Kaxk nmokazano B Tabnuuax 21 u 22, nedyenue npenapatom [Ipumepa 10 uu anmennciuOom B
Ka4ecTBe eqMHCTBEHHOro arenTa npusoamwio K 51% (%dT/C = -51) u 21% (%dT/C = -21)
perpeccHu ONyxoJil COOTBETCTBEHHO, M 00a OHM craThcThdecku 3HauuMbl (p <0,001 u p =0,013)
M0 CPaBHEHUIO C pacTBOpHUTENEM KOHTpoJieM. DddextrnBHOCTE koMOuHammu [Ipumepa 10 ¢
anmeancuOoM Oblia «aamuTuBHAs, 1 3 dekTnBHOCTh kKoMOuHauuu [Ipumepa 10 miroc annenucud
ObL1a 3HAYUTETHHO BhILIE, YeM dddexkTruBHOCTE TONBKO [IpuMepa 10 (p =0,009). DddekTHBHOCTL
komOuHaimu [Ipumepa 10 u annenucuba takke Obljia 3HAUUTENBHO BbIlIEe, YeM 3(h(EKTHBHOCTD
Tonbko anmmenucuba (p = <0,001). KomOuHanus nepeHOCHTCS )KUBOTHBIMU 0€3 3HAYN TEIbHOM

moTepHu MaCChI TCJIA.
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Tadommna 21: IppexTnBHocTs KomMOnnanuu [Ipumepa 10 ¢ annenncudom Ha

moaesn MCF7 PJ-no3uTHBHOrO paka rpyan

Jleuenne 1 Jleuenue 2 Pasnuna® CO p-3HauUeHue
IIpumep 10, 15
Pacteopurens,
mr/kr, QD x 42, 0,241 0,1121 <0,039*
QD x 42,110
1o
Annenucu® 15
mr/kr (d1-d7,), 10
PactBopurens,
mr/kr (d8-42), 0,445 0,1121 <0,001*
QD x 42,10
mr/kr, QD x 42,
110
IIpumep 10, 15
mr/kr, QD x 42,
ITO/anmmenucub 15
PactBopuTrens,
mr/kr (d1-d7,), 10 0,755 0,1121 <0,001*
QD x 42, T10

mr/kr (d8-42),
mr/kr, QD x 42,
110

Ilpumep 10, 15
mr/kr, QD x 42,
Ipumep 10, 15 | ITIO/annenncud 15

mr/kr, QD x 42, | mr/kr (d1-d7,), 10 0,514 0,1121 <0,001
I10 mr/kr (d8-42),
mr/kr, QD x 42,
1o

IIpumep 10, 15
Asmmemncub 15 | wmr/kr, QD x 42,
mr/kr (d1-d7,), | HO/annencud 15

10 mr/kr (d8- | mr/kr (d1-d7,), 10 0,310 0,1121 0,009*
42), MIIK, QD mr/kr (d8-42),
x 42, 110 mr/kr, QD x 42,

I10
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Paznuma® = neuenue 1 - nedenue 2; *p-3nauenne: 3HaunTenbHO (p < 0,05)

CO - CrannmapTHas orndka

Tadommna 22: IppexTnBHocTs kKomOnnanuu [Ipumepa 10 ¢ annenncudom Ha

moaesn MCF7 PJ-no3uTHBHOrO paka rpyan

% nenbTa
KomOuHupOBaHHbIi
Jleuenue T/C uma % | p-3HayeHuHe Macca Tena
apdext
perpeccuu
Pacteopurens H.C. H.C.
ITpumep 10 -51 <0,001*
ajneancutd -21 <0,013*
IIpumep 10 bes
/annenucud -76 <0,001* A ITUTUBHBIH 3HAYUTEJILHBIX
(Kombunarms) HU3MEeHEeHHH
5 Ananuz oObema omyxomd ocHoBaH Ha Logiom Spatial Power koBapualldOHHOIM
CTPYKTYPBHI.

* p-sHauenue: 3HaunTeNbHO (p < 0,05); H.C.. HE COOTBETCTBYET

% nenbta T/C paccunThIBAIOT, KOTJIAa KOHEUHBIH 00BEM OMyxX0Ji B 00pabOoTaHHOI rpyrne

HaxXOOuJjICad Ha YPOBHEC HJIM BBEIIIC UCXOOHOI'O obobeMa ONyXOJik, U % perpecCuu paCCUUTBIBAIOT

10 it oObeMa ONyxoJi Hiske uexoanoro 3Hauenus. @opmymna 100%(T-To)/(C-Co), B kotopoii T u C

SIBJIAIOTCSA CPENHUMH KOHEUHBIMH OOBEMaMH ONyXOjH B OOpabOTAaHHOW WM KOHTPOJIbHOMN

rpymnmne cootBercTBeHHO. To 1 Co - cpeiHue uCxoaHbIe 00BEMBI OMyXOJIel B JaHHBIX rPynax.

Kaxk nmokazano B Tabnuuax 23 u 24, nedyenue npenapatom [Ipumepa 10 uam 5BepoIrMycoM B

15  kadecTtBe emMHCTBEHHOrO areHTa npuBOIUT K 51% (%dT/C =-51) u 50% (%dT/C = -50) perpeccuu

OIyXOJIH COOTBETCTBEHHO, U 00a oHM ctaTucTUuecku 3HaYnMBbI (p<0,001 u p<0,001) mo cpaBHEHHUIO

C pacTBOpHTENIEM KOHTpOJeM . DddekTuBHOCTh KOMOuHaIuu [Ipumepa 10 ¢ sBeponumMycoM ObLiia

«aaauTUBHOWY, 1 3 dexkTrBHOCTE KOMOHHaNKU [Tpumepa 10 mitoc sBeponrMyC ObLa 3HAUUTETLHO

BhILIE, ueM 3P dekTruBHOCT TONBKO [Tpumepa 10 (p = 0,004). 3 dexTrBHOCTE KOMOMHALINH

20 TIpumepa 10 miroc 3BepoMMYC TaksKe ObljIa 3HAUUTENBHO BbILIE, YeM 3(P(HEKTHBHOCTb TOJBKO

sBeponumyca (p = 0,04). KomOuHawsi mepeHOCUTCS JKUBOTHBIME 0€3 3HAUHTEIbHON MOTEPH MACChI

TCJa.
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Tadmmna 23: IpdpexTuBHocTs KomOnHanuu [Ipumepa 10 ¢ 3BeporEMycom HA

moaesn MCF7 PJ-no3uTHBHOrO paka rpyan

Jleuenne 1 Jleuenue 2 Pasaual (60 p-3HauUeHue
IIpumep 10, 15
Pacteopurens,
mr/kr, QD x 42, 0,445 0,0999 <0,001*
QD x 42,10
11O
DBeponumyc, 5
Pacteopurens,
mr/kr, QD x 42, 0,433 0,1038 <0,001*
QD x 42, I10
I10
ITpumep 10, 15
mr/kr, QD x 42,
PactBopuTrens,
I1O/3Beponumyc, 0,748 0,0999 <0,001*
QD x 42, T10
5 mr/kr, QD x 42,
10

IIpumep 10, 15
IMpumep 10, 15 | wmr/kr, QD x 42,

mr/kr, QD x 42, | ITIO/9Beponaumyc, 0,303 0,0999 0,004*
110 5 mr/kr, QD x 42,
I10

Ilpumep 10, 15
Oeepoaumyc, 5 | mr/kr, QD x 42,

mr/kr, QD x 42, | ITIO/9Beponaumyc, 0,315 0,138 0,004*
110 5 mr/kr, QD x 42,
I10

Pasuuna® = neuenue 1 - neuenue 2; *p-3nauenue: suaunTensHo (p <0,05)

CO - CranmapTHas orndka
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Tadommua 24: IPppexTnBHOCTHL KoOMOnHanuu [Ipumepa 10 ¢ 3BepotEMycom HA

moaesn MCF7 PJ-no3uTuBHOrO paka rpyan

% nenbTa
KomOuHupOBaHHbIi
Jleuenue T/C i % | p-3HaueHue Macca rena
apdext
perpeccuu
PacteopuTtens H.C. H.C.
IIpumep 10 -51 <0,001*
DBepoIMMYyC -50 <0,001*
ITpumep 10 bes
/IBepomumyc -76 <0,001* AU THBHBIN 3HAYU TEJIbHBIX
(KomOunanms) U3MEHEeHHH

Anamu3 oOvema omyxomun oOcHoBaH Ha Logiou Spatial Power koBapuanuoOHHOM

CTPYKTYPBL.
* p-3Hauenue: 3HaunTENBHO (p < 0,05); H.C.. HE COOTBETCTBYET
% nenbTa T/C paccUuTHIBAIOT, KOTa KOHEYHBIH 00BEM OmyxoJim B 00paboTaHHOI rpymme
HaAXoOauJiCcia Ha OBHE€ HWJIX BBIIIEC HCXOOHOI'O 061>eMa OnyxoJju, u % erpeCCun pPacCCHUTBIBAKOT
yXxouu;
it oObeMa OMyXoJi Hiske HexoaHoro 3HaueHus. @opmyma 100*(T-To)/(C-Co), B kotopoii T u C
y >

SIBJIAIOTCS CPENHUMH KOHEUYHBIMH OOBEMaMH ONyxXOjH B OOpaOOTAaHHOW WM KOHTPOJIbHOMN

rpynme cootBeTrcTBeHHO. To 1 Co - cpeHue ucxoaHbie 00BEMBI OMyXOJIel B JaHHBIX TPyIIax.

AHaH3 nepopabHOH OHOXOCTYNMHOCTH Y KPBIC

Lenb cnenyromero anaamusa - MPOAEMOHCTPUPOBATH, SIBJISIETCS JIU TECTUPYEMOE COSTMHEHNE
OUOMOCTYITHBIM TPU TEPOPATHHOM BBEICHUU.

HcneiteiBaeMoe coemuaenne BBoaAT kpbicam sinHuu Crnpera-/{oynu Baytpueenno (BB) B
xonmuuectse 1 Mr/kr (c npumenenuem pactsopureneii: 20% CAPTISOL® s 25 MM HaTpuii-
docharHom Oydepe, nocrarounoe koaruectso Mt pH 2; unu 25% DMA, 15% EtOH, 10%
npomnmieHrJukos, 25% 2-nupponuaona u 25% ounineHHo Boabl) U nepopanbho (I10) B
konuyectBe 10 Mr/kr (c mpumeneHueM pactBoputenis: 1% ruapoxkcud Tuiueuronossr, 0,25%
noJicopdata 80, 0,05% nenoracutens 1510-US u goctatoyHOE KOJHYECTBO OUYUIIIEHHON BOJIBI).
Cepuitnbie 00pasib! kpoBu oroupanu yepes 0,08, 0,25, 0,5, 1, 2, 4, 8 u 12 u nociie BB 6orocHoro
BBeneHMs 11036l 1 yepes 0,25, 0,5, 1, 2, 4, 8 u 12 4 mociie mepopanbHOTO BBeAeHUs A03k1. 11ocie

obpabotku koarynsaroMm EDTA, miasmy mosydanu nyTeM HeHTPH(PYTHPOBAHUS U XPAaHUIU TPH -
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70°C no anamuza mytem JXKX-MC/MC. Onpenesnsuii KOHIIEH TPAIIHIO TECTUPYEMOTO COETUHEHHUS B
mIasMe u 3arpysaau B cucremy Watson LIMS™, rne nis pacuera nnomamu nox xpusoii (ITT1K)
st BB u T1O BeTBeli mpuMeHsIM HEKOMITAPTMEHTHBIN aHAN3. PaCCUNTHIBAIOT MTEPOPATBHYIO
ouonocrynuocts (% F) mpu nomoruu cienyomero ypaBHeH s,
%F = (IIlKno X no3agr)/(/1I1Kss X no3zamo) X 100.
Coemunenns Ilpumepa 1B noxkaseiBator 3Hauenue % F ~ 50% B BhIIEyTOMSIHYTOM aHAJIH3E.
DTOT aHaNM3 nokaseiBaeT, uto [Ipumep 1B umeeT xopornyio OHOTOCTYIMHOCTD MPH MEPOPATTHHOM

BBEJICHUH.
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®OPMYVYJIA U30BPETEHUA

1. Coenunenne GOpPMYJIbL:

B kotopoM mimu R!, mim R? mesasucumo Beiduparor u3 Cl, F, -CF; unu -CHs, a apyroit
5 mpexacrasisieT coboi BOXOPOT,

Wi ero papMareBTUYECKH IIPUEMIIEMAst COJIb.

2. CoenuHenue 1o 1. 1, OTJIMYAOIIEECS TEM, YTO COETUHEHUE TTPENCTABIISIET

coboit

10
Wn ero ¢hapMareBTHYeCKU IPUEMIIEMYIO COJIb.

3. COGI[I/IHGHI/IG Imo 1. 1, OTJIMYAOIECECA TEM, UTO COCANHCHUEC MTPCACTABJIACT

coboli

15 Win ero papMaleBTHUYECKU TPUEMJIEMYIO COJIb.
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4, CoenuHeHHE 110 1. 2, OTJMYAIOIIEECS TEM, YTO COSIMHEHUE TIPENCTABIISET
cobol
WK ero (hapMareBTHYECKH TPHEMIIEMYIO COJIb.
5 5. Coenunenue 1o 1. 4, OTJMYAIOIIEECS TEM, YTO (hapMaleBTHUECKH

npuemiiemMast CoJib MPEACTABISIET COOOH COJIb OEH30JICYITb(OHOBOW KHUCIIOTHL.

6. Coenuuenue 0o 1. 4, OTMYAOLIEECS TEM, 4TO (hapMaIleBTUYECKH

npuemIieMast CoJib MPeaCTaBIsieT COOOH Cob 4-MeTuI0eH30CYIb(HOHOBON KUCIOTHL

7. CoenuHenue 1o 1. 4, OTJIMYAIOIIEECS TEM, YTO COETUHEHUE TIPEICTABIISET

10 coboli

coboli

15 WH ero (papMaleBTHYECKH TPHEMIIEMYIO COJIb.
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0. Coenunenue no 1. 8, OTaMUAIOIIEECs TEM, YTO (hapMaLeBTHYECKH

npueMsieMasi CoJib IIPEACTaBJIIET COOON COJb O€H30ICYIIE(HOHOBOI KHCIIOTHI.

10. Coenunenue no 1. 8, oTaMUaroIeecs TeM, YTO (hapMaleBTHYECKH

npueMJieMasi COJIb IPEACTABIISIET COOOH COJb 4-MeTHIOEH30JICYIb(OHOBON KUCIOTHI.

5 11. Coenuuenne o 1. 8, OTIMUAIOIIEECS TEM, UYTO COSMHEHUE MPEICTARIISIET

cobol

12. ®apmManieBTHUECKass KOMITO3HIIMS, COMEprKalasi COeIUHEHUEe WIH ero
(bapMmaleBTHYECKH PUEMIIEMYIO COJIb TI0 JitoOomMy u3 mir. 1-11 B komOuHanuu ¢

10 (bapMaleBTHYECKH TPHEMIIEMBbIM HATIOJIHUTENIEM, HOCHTEJIEM HIIH pa30aBUTEIEM.

13. ®dapmaneBTHYEeCKass KOMIO3ULKS 1O 1. 12, comepkaiuasi OOuH WA

HECKOJIBKO APYIUuX TEPAnCBTUUCCKUX arCHTOB.

14. Crnioco0 jieveHus paka rpyad, paka SHYHAKOB, paka SHIOMETPHS, paKa

IpOoCTaThl, paKka MaTKH, pakKa >KeJIyakKa UJId pakKa JICTKHX, BKJIIO‘-IaIOH_[I/Iﬁ BBCACHHUEC MMAIUCHTY,

15 HY’KJIAIOIIEMYCsl B TAKOM JIeYeHHH, S3PPEKTHBHOT'O KOJTUYECTBA COEAUHEHHS HITH €T
(apmareBTHYECKH MPHEMJIEMON COJH 1O Jirobomy u3 . 1-11 wim papmaneBTuyuecKkoi

KOMIO3UIMHK 1O Jrobomy u3 mm. 12-13.

15. Crioco0 o 1. 14, OTIHYAKOIIMICS TEM, YTO PaK I'PYaH MPEACTABISIET COOOMH

P3-niozuTHBHEIN pak rpyau.

20 16. Crioco0 no . 14, OTIHYAKOIIMICS TEM, YTO PaK YKENYIAKA PENCTABIISIET

coboii PO-nmo3uTHBHBIN pak Kenyaka.

17. Crioco0 o 1. 14, OTIHYAKOIIUICS TEM, YTO PaK JIETKUX MPEACTaBiseT OO0k

PO-mo3uTHBHBIN pak JErkux.
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18. Coenunenue, uin ero (papMareBTHUECKH MPUEMIIEMAs COJIb, HITH

(dapmarieBTHYeCKast KOMITO3UIIHS MO JIF0OOMY 13 miL. 1-13 A npuMeHeH sl B TEPaIuu.

19. Coenunenne i ero ¢papManeBTHYECKH IIPHEMIIeMast COJIb IO JI000MY U3
nm. 1-11 qys npuMeHeHus Ipy JIeUeHU U paka rpyad, paKka sMuUHUKOB, paKa SHIOMETPHUS,

pakKa npoCTaThl, paKka MaTKH, paka >KEJIyAKa WK pakKa JIETKux.

20. CoenuHeHue UM ero coiib AJis npuMeHeHus no 1. 19 npu neyennn PO-

MO3UTHUBHOTO paKa rpyau.

21. CoenuHeHue UM ero cojib AJis NpuMeHeHus no 1. 19 npu neuennn PO-

MNO3UTHBHOI'O PaKa JKeJTyaKa.

22. CoenuHeHne wim ero Cojib sl IpUMeHeHus 1o . 19 npu neyenun PO-

IMO3UTHUBHOI'O paKa JICTKHUX.
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