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¢ xeMokuHOBBIM perentopoM 4 (CXCR4). IlpenioxkeHsl COEIUHEHUS, KOTOpPBIE CBSA3BIBAIOT WU
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ATEHTBI JIA TEPAIITUA U ITUATHOCTHUKH PAKA

Hacrosimee wu3o0pereHne OTHOCHUTCST K  BH3YIM3aLMH U SHAOPAIUOTEPANIUU
3a00J1eBaHUH, CBA3aHHBIX C XeMOKHHOBBIM perientopoM 4 (CXCR4). IIpennokeHpl COenuHEHMNH,
KOTOpBIe CBs13bIBAIOT MM HHrHOMpPYI0oT CXCR4 1, Kpome TOro, HECYT MO MEHbIIEeH Mepe OI1H
¢dparMeHT, KOTOpBI MOKeT ObIThb momeueH. lIpeanoskeHO Takke MEAMLIMHCKOE NMPHMEHEHHUE
TaKUX COCUHEHUH.

B Hacrosimeill 3asBke LUTUpPYyeTCsA Psl AOKYMEHTOB, BKJIOUas 3asBKU Ha TaTEHThHl U
PYKOBOJCTBA, W3/aBaeMble MPOU3BOAUTENAMU. PackpblTue O5THX [OKYMEHTOB, XOTA U He
CUMTAETCS PEJIEBAHTHBIM [0 OTHOIIEHUIO K MATEHTOCMOCOOHOCTH MAAaHHOTO H300peTeHwHs,
BKJIFOUEHO B HACTOSIIIMHA JOKYMEHT IOCPEeICTBOM CCBUIKM BO Bcell HX mosHOoTe. boiee
KOHKPETHO, BCE JOKYMEHTBI, Ha KOTOPbI€ CAeNaHbl OTCBUIKH, BKJIFOUEHBI [IOCPEICTBOM CCBUIKU B
TOW K€ CTEeNeHH, KaK eCiu Obl KaKIbI OTHENbHBIH TakOW JOKYMEHT ObUT CHEeNHATbHO U
UHAMBUYAJIbHO YKa3aH KaK BKJIIOUEHHBIHN MOCPEICTBOM CChUIKH.

Ces3piBanne enuHCTBEHHOTO 3HAoreHHoro jurasna CXCL12 (panee Ha3bIBaBLIEroCs
SDF-1a) ¢ ero poACTBEHHBIM pelentopoM, xeMOKHHOBbIM peuentopom 4 (CXCR4) [1],
aKTUBUpPYeT HIkecTosmmi (downstream) curHanbHbI myTh mnpotenHkuHa3el B (AKT)/
MUTOT€H-aKTUBUPYEMBIX npoTenHknHa3 (MAPK), 4To mpuBOAWUT K W3MEHEHHIO SKCIPECCHH
IeHOB, NOJUMEpPU3allMM AaKTHHA, [epecTpoiike KIJIETOYHOro CKejleTa M MUIPalud KIETOK.
Ousnonornueckne ¢ynkuu ocu CXCL12/CXCR4 BrimouaroT 3MOpuoreHe3 (peryssiuro
MUTpPAllMd ¥ pa3MeIleHUs SMOPUOHAIBHBIX CTBOJIOBBIX KJIETOK), HMMMYHHBIH OTBET
(HampaBJIEHHYI0 MHIPALUI0 JIEHKOIIMTOB B MeECTa BOCHAJCHHUS), HUMIUIAHTALUIO 3MOpHUOHA
(pacnionokenne OMACTOMCT B MATEPUHCKOM  SHIOMETPHH), TeMOMNO33 (XOMHHI H
i pepeHIUPOBKY TeMOMO3TUYECKUX CTBOJIOBBIX KJIETOK/ MPEIIIECTBEHHUKOB B KOCTHOM
MO3re), pa3BUTHE TOJOBHOTO MO3ra W HeoaHTHorenes [2-0]. Kak cnenctsue, reHeTmueckue
nedexTrl, OOHapy:keHHbIe Y Mbltnelt ¢ nenenueii reHa Cxcl12 u Cxcrd, BbI3BIBAIOT UICHTHYHBIE,
JeTaibHble (PEHOTHUITBI C TSIKENBIMH HApYIICHUIMU remMonos3a u passutust LIHC [7].

bruto obnapyxkeno, uto peuentop CXCR4 ydacTByeT B pa3iHuHBIX 3a00JI€BAHHSIX.
Hanpumep, on onocpenyer nponukHoBeHne BHU-1 B T-kjeTku B kauecTBe KOpELENTOpa, rae
oH Obut Bmepsele uaeHTu¢uuuposan [3]. Kpome toro, mpu peBmatoumnom aptpure (PA)
CXCR4-skcnpeccupyromue  CD4+  T-kneTkn naMsATH  HAKAIJIMBAIOTCST B BOCHAJICHHOM
CHHOBHAJILHOM 000JI0UKe M3-3a BBICOKOU JiokanbHOH koHIeHTpauu CXCL12 [8]. B maTorenese
aTepOCKJIepO3a LEHTPAIBHYI) POJIb UIPAaeT XPOHUYECKOE BOCHAJIEHUE apTEPUATIbHON CTEHKH,

XapaKTEPU3YIOIIEecs] XEMOKHH-OTIOCPEAOBAHHBIM MPUTOKOM JieHKouToB [9]. LlutokuH dakTop
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uHruOnpoBanuss murpauun Mmakpodaros (MIF) sBnsercs yHUKadbHBIM MPOBOCHAJIHTEIBHBIM
PEryJsITOpOM MHOTHX OCTPbIX W XPOHHYECKHX BOCHAJIUTENbHBIX 3a00J€BaHUl, KOTOpBIE
CHOCOOCTBYIOT ~ TNPOTPECCHPOBAHMUIO  TOPAKEHWs W BOCHAJCHHIO  OJjsimek.  OTH
XeMOKHHOTIOOOHbIE (YHKIMU orocpenytorcs B3ammonedcreueM MIF ¢ XeMOKHHOBBIMHU
peuentopamu CXCR2 u CXCR4, uTo no3BoJjsieT npeanonoxuTh HeHTpanbayio ponb CXCR4 B
Pa3BUTHH aTEPOCKIEPOTHUECKUX OJIALIEK, PEMOIEIHPOBAHUN COCYIOB IOCIE TOBPEXKACHUS,
necTabuIN3aiy aTePOCKIEPOTHUECKUX OsIek u (OpMUPOBAHUH aHEBPU3MBI [ 10].

Kpome Toro, CXCR4 ydacTByeT B HanpaBJICHHON MUTPAIMH U JIOKaJU3aluu B-kineTok B
TKaHSIX MAlMEeHTOB C  XpoHMYeckuMm JeiikozomM [11], a Takke B  perynsuuu
Opra’ocnenupuIecKuX METaCTa30B B PA3JIUYHBIX MOJAEISX paka MOJIOYHOH xenesbl [ 12]. Kpome
Toro, BeIpaxkeHHast cepxdkcrnpeccusi CXCR4 Obina oOHapykeHa Oosee ueM B 20 Tumax
OMyXOoJIeH dYeNoBeKa, BKJIOUAs TIeMOIMO3ITUYECKHE 3JI0KAUYEeCTBEHHbIE HOBOOOpPA30BaHM,
HOBOOOPA30BaHUs TOJIOBHOT'O MO3ra, PaK >KEeJIyIOYHO-KHIIEYHOrO TPAaKTa U JPYrHe THIIbI paka
[2, 13-14]. Takum oOpa3oM, MeTOJ paHHEH OLEHKH METAaCTAaTHYECKOTO TMNOTEHIHada |
METACTATUYECKOTO PACIPOCTPAHEHUsI OMyXOJiel MpencTaBisieT coOON LEHHbIM WHCTPYMEHT ISt
IUIAHUPOBAHUS, MOHUTOPHMHIA M KOHTPOJSA TEpanuu, IOCKOJbKY METacTa3UpOBaHHME paka
SIBJIIETCSI OJHUM M3 KPUTHUYECKHX (PAKTOPOB, BJIMSIOIIMUX HA MPOJOJLKHTEIBHOCTb >KU3HU
NaLUEeHTOB.

YuuteiBass Heocrmopumyro aktyajbHOCTh CXCR4 B KkauecTBe AMAarHOCTUYECKON U
TEPAreBTUYECKON MOJIEKYJSIPHOM MUIIEHH, 3a TOCIenHee AecATIIeTHEe ObLIo pa3padoTaHo
MHO>KE€CTBO TNMENTUAHBIX U HENENTUAHbIX aHTaroHUCToB, HaueneHHbIXx HAa CXCR4. Cpenu Hux
ounmkram AMD3100 (mnepukcadop/Mozobil) - equHcTBEHHOE coenuHenue, onobpenHoe FDA
(B 2008) nmist MOOMIIM3AIMK CTBOJIOBBIX KJIETOK U JICUEHHS] T€MAaTOJIOTUYECKUX U IPYTUX BUIOB
3JIOKaYeCTBEHHBIX OHKOJIOTHYeCKuX 3aboseBanuii [7, 15-17]. B nOKIMHUYECKUX UCCIIETOBAHUSIX
C MHCMOJb30BAHUEM MBIIIUHBIX MOJENed pasiUYHBbIX TIeMaTOJOTHUYECKUX U COJMIHBIX
3JI0KaYeCTBEHHBIX OIyXOoJieH YesoBeKa IPOTHUBOOINYXOJEBasi Tepanmuss C HCIOJIb30BaAaHUEM
aJbTEPHATUBHBIX HU3KOMOJEKYJSApHbIX aHTaroHUCTOB CXCR4, takux xak AMD3465 [18-19]
w MSX-122 [20], nentuanbix npousBogabix CXCL12 (CTCE-9908) [21], BKT-140 [22-24],
POL-5551 [25-27]) unu anTu-CXCR4-anTtuten [28-29], kak ObUIO MOKa3aHO, BOCIPOU3BOIUMO
NPUBOAUT K YBEJIMYCHUIO OOIIeH BBDKMBAEMOCTH, B MEPBYIO odepend 3a cueT 3(PQPEeKTUBHOrO
MPENOTBPALEHNUsT METAacTa3oB B oOTHajeHHble opradbl [30]. Jpyroil MOIIHBII aHTArOHUCT
CXCR4, LY2510924 (uukno[Phe-Tyr-Lys(iPr)-D-Arg-2-Nal-Gly-D-Glu]-Lys(iPr)-NHz) [31-
32], NposIBJIsLT BBICOKYIO MPOTHUBOOIYXOJIEBYIO aKTUBHOCTbh HA MOJIENSIX COJIMAHBIX OMyXOJeil u
METAacTa30B paka MOJIOUHOH Kele3bl, U B HACTOsllee BpeMsl OLIEHUBAETCA B KIMHUYECKUX

uccnenoBanusix (azer 11 (NCTO01391130 u NCT1439568). CooOmanoch, 4YTO JaKTam-
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LUKJIN30BaHHbIE TeNTanenTuabl SBJSIOTCS MOIMHbIMU aHTaroHuctraMmu CXCR4 ¢ Beicokoi
3¢ PEKTUBHOCTBIO TIPU JICUEHUH paka, PeBMAaTOMIHOro aptpura, ¢ubpos3a nerkux n BHU-
uHpexmrmn (WO 2008150689 Al). HepaBHo OBUIO MOKa3aHO, YTO aHTArOHHUCTHI LIUKIMYECKOTO
renranentuaa ¢ AUCyabpuAHbIM MocTUkOoM (WO/2011/092575A1) nposiBASIOT BBICOKYIO
cradmipbHOCTh In Vivo [33-34], 5d¢dexkTnBHO MHrHOMPYIOT METacTa3MpOBAaHHE B JIETKHE Ha
MOJIEJIM MEJTAHOMBI [35] U CHIKAIOT METaCTaTHUECKUI MOTEHIMAN eYeHOYHO-KJIETOYHOTO pakKa
U OCTEOCapKOMBI Ha MBIIIWHON Moznenu [36]. Monudunuposansslii aHanor (R29, Ac-Arg-Ala-
[D-Cys-Arg-Phe-His-Pen]-COOH) 3¢¢exTHBHO BOCCTAaHABIMBAET CYMPECCHBHYIO aKTUBHOCTH
T-perynsaTopHBIX KJIETOK MU pake nouku [37].

Cpenu >tux HareneHHbix Ha CXCR4 anTaroHucToB nentuabl Ha ocHOoBe T-140 Obutm
NEPBBIMH  COCAMHEHUSIMH, KOTOPbIE HCIOJNB30BAINCh IUII MOJIEKYJISIPHOH —BH3YyaJIU3aLluU
skcnpeccun CXCR4 in vivo, ans HEMHBa3WBHOTO OOHAPYKEHUS WM BU3yaJIM3allMU TKaHEH,
skcnpeccupyromux CXCR4, ¢ momompro Mmo3UTpOHHO-3MUCCHOHHON Tomorpaduu (I13T),
ontuueckoit mnu OPIOKT-Busyanusauuu HCHOJB30BAIUCH Pa3jIM4yHble AHAJOTH, MEUYEHHBIE
PanUMOaKTUBHBIM u3oTornoM '°F wumu ®®Ga unm KoHbIOrMpoBaHHbIE C (PIyOPECLIEHTHBLIMU
KpPacUTEJISIMH, a TAK:Ke COOTBETCTBYIOIIHE OMMOanbHbIe 30HbI [38-45].

Kpome Toro, ObUIM BCECTOPOHHE OLICHEHBI [UKJINYECKHUE MEHTANeNTHAbl Ha OCHOBE N-
koHIEeBoW mnocnenoBatenbHocTH CXCL12 [46] wim, dYro Oojiee BasKHO, YMEHBIIEHHOU
nocnenoBareabHOCTH cBsisbiBaHus 1-140 nwmkino(Gly-Nal-Arg-Arg-D-Tyr) (FC-131) [47].
ITonpoOHBIEe HCCIENOBaHUS B3aUMOCBS3H CTPYKTYpbl U akTHBHOCTH (SAR) mnomdyepkHyIn
BXHOCTh OTAEJbHBIX AMUHOKHCIOTHBIX OCTATKOB U UX CTEPEOXHMUH, & TAKKE METHINPOBAHHUS
amMunHON cBsizu [48-53] mnsa onTumanbHOH ahPUHHOCTH M AHTArOHUCTHYECKOW AKTHBHOCTH
CXCR4. OcHoBbIBasich Ha 3THX BbIBOJAX U COOCTBEHHBIX MccienoBanusax SAR, mama rpymnma
pa3paboTana TEpBBII areHT MOJEKYJSIPHOW BH3yaJIM3allMd HAa OCHOBE IEHTAINEeNTH/A,
nanpasnenHoro Ha CXCR4, [*®*Ga]nentukcadopa. 3amena Arg2 (8 FC131) na D-opuutun u N-
MeTuiuposanue D-opuutuna npuseno k CPCR4-kapkacy (uukno(D-Tyr'-D-[NMe]Orn?-Arg?-
Nal*-Gly®)), xoTopblii mokazan oTauunyl0 addunHOCTh cBaseiBanus ¢ CXCR4  [54].
JanbHeiimas — QyHKUMOHamu3anus OokoBoii nenmn Orn’  momxoasmum  JUHKepoM  (4-
amMuHOMeTHNOeH30HON ~ kmcnoroir, AMBS) u  xematopom  DOTA  (1,4,7,10-
TeTpaasanukiIonoaekan-1,4,7,10-reTpaykCyCHOH ~ KUCIIOTOH) nmpuBena K  NeHTHKcadopy
(uukno(D-Tyr!-D-[NMe]Orn?’(AMBS-DOTA)-Arg’-Nal*-Gly®), Taxxke nasbisaemomy CPCR4.2
[54-56]; (W02007/096662, WO 2009/027706, WO 2011/131735). Ero *®*Ga-meuennblii ananor
[*®Ga]nentuxcagop [57] HEMOHCTpHPYET BLICOKYIO apPUHHOCTL M CENEKTUBHOCTb IO
orHomeHnro k CXCR4 wuenoeka, ObICTpO€ BBIBEACHHE IIOYKAMU M OYEHb HHU3KOE

Hecrienuduueckoe (OHOBOE HAKOIUIEHHE, W TakUM o0pa3oM, TO3BOJIIET IOJy4YaThb
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YyBCTBUTEJbHbIE 1 BHICOKOKOHTPACTHBIE M300pakeHus1 TkaHel, skcnpeccupyromux CXCR4, in
vivo ¢ ucnons3oBaaneM [19T. [ToMuMoO yCHemmHOro NMpUMEHEHHUs Y MalUeHTOB ¢ JUM(OMOI
[58], MHO)KecTBeHHOI Muenomoit [59-61], OMIJI [62], MENKOKIETOYHBIM PakoM Jerkoro [63],
rmo6acToMoit [64] uiu APYruMU COTUAHBIMH OMYXOJIsIMU [65], HemaBHO OBLIO MOKA3aHO, YTO
[**Ga]nentuxcagop-TIDT  sBnsieTcs  LEHHBIM  MHCTPYMEHTOM Al OOHapy:KeHus
BOCTIAJINTEIBHBIX TPOLIECCOB 1IN VIVO, HampuMep, mnocie uHpapkra Muokapaa [66—68] wumm
uHCyJbTa [69], mpu arepockiepose [70—72] win Apyrux BOCHATHTENIBHBIX 3a00JieBaHusIX [73—
74].

AnbrepHaTuBHbI nenTuaHbl kapkac (uukno(D-3-Hono-Tyr!-D-[NMe]Orn?-Arg’-Nal*-
Gly’)) Oblm HCMONL30BAH IS CHHTE3a IMEPBOTO SHIAOPAAUOTEPATeBTHYECKOTO areHTa,
nauenenHoro Ha CXCR4, a umenno nentukxcarepa (uukno(D-3-Hiono-Tyr'-D-[NMe]Orn?
(AMBS-DOTA)-Arg’-Nal*-Gly®) [75-76] (WO 2015/185162). Ilepsble MHOrooGemaoIue
pe3yJbTaThl ObLTH MOJNy4YeHbl ¢ ucnonb3oBanuem [/'Lul- u [*’Y]-nentuxcarepa mms PRRT
(pamMOHYKJIMIOHOW TepanuM, HALENeHHOW Ha TMEeNTHAHbIE PpEeLenTopbl) y MalHeHTOB C
MHOKECTBEHHOU MuenoMoit [77-78], u mOSTOMYy HeZaBHO OBLIO HAYaTO KIMHUYECKOE
UCTIBITAHUE JJIS JalIbHEHINed OLEHKU TapreTHOW JieueOHO-IUarHOCTHYECKON KOHIIEMIUU
CXCR4 na ocnose [*®*Ga]nentuxcadopa/ [''Lu/*’Y Jnentuxcarepa.

Kpome TOro, mnponoykaroTcsi JOKIMHUYECKHE MCCIEeNOBaHUs, HalpaBleHHble Ha
YCTAHOBJICHHE TMOTEHIMaNa anb(pa-Tepanuy npu AUCCEMHUHHPOBAHHON MHKPOMETACTATHYECKON
reMaToNIOTHYeCKOll  3JI0KAUeCTBEHHOH OHKOMATOIOTMH ¢ uchonb3oBanueM [2UBi/??’Ac]
neHTukcarepa. K coskajaeHuro, OIHAKO, MPUMEHHMMOCTb KOHCTPYKIMHU MENTHAA NeHTukcadopa/
NEHTHUKCATEPA OrPAaHUYEHA STUMH KOHKPETHBIMH (J10)KIIMHUYECKUMH CLIEHAPUSIMH, KOHCTPYKLIUS
NeNTUA-JUHKEp-XeJaT Kak TaKoBas BBICOKO ONTUMHU3MpPOBaHA U JIOMYCKAET TOJIBKO
HE3HAYUTENIbHbIE CTPYKTypHble Monudukanuu B obnactu xemaropa [79—82], B To BpeMs Kak
peanu3alus ajbTepHATUBHBIX CTPAaTeruii MeueHus (HarpuMep, ¢ UCrojb3oBanueM * " Tc unu 1*F
win (PIyopecLieHTHBIX KpacuTesieii) HeomyCTUMa.

CoOTBETCTBEHHO, HACTOsALIEE H300pETEHNE B MIEPBOM aCIEKTE€ OTHOCUTCS K COCIMHEHUIO

cnenyrome popmyasl (1)
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R! nmpencraiaser coboili  anKkaHAMMIBHYIO Lemb, nOpexnoururensHo  C1-C6
ANKAHAVNMIBHYIO 1Ienb, Oonee mpexanoututesnpHo C2-C3 ankaHAMWIIBHYIO LeMb, W Haubosee
npeanouyrutenbHo TuHeHHbIH C3Hs-pparmenr;
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KOTOpas CBsi3aHa C OCTAJIbHOM YacTbIO COEJUHEHMs CBSI3bIO, OTMEUEHHON NMyHKTHPHOM

Iv),

JIMHUEH, U TAe

R mpencrasnser coboit H unu anxun, npeanoururensio H umu C1-C6 amkun, 6omee
npeanourutensHo H mn C1-3 ankun, Hanbonee npeanourutensHo H mmm et

RE npencrasnser coboii 3aMelIeHHbINH anKui, MpeAnodYTHTENbHO 3amemennbiii C1-C6
aJKWJI, KOTOPBI 3aMeIleH IO MeEHbIIeH Mepe OHOW rpymmoi, BbiOpaHHOW u3 -NHz wu
ryaanguHo rpynmnsl —NH-C-(=NH)-NH;;

R® mpencrapmser coboit H unm HeoOA3aTeNbHO 3aMEMIEHHBIH aiKui, A€ anKiI
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npeanovYTuTeNnbHo npencrasiser coboit C1-C6 amkmin, Oonee mpennmourturensro C1-3 amkwn,
HanOonee npennoutureabHo Cl wmu C3 ankwi, ¢ OJHUM HIIM HECKOJIbKUMH HEe00s3aTeIbHbIMU
3amecturensimu, BeiOpanHbiMu u3 -NH,, -NH-C(=NH)-NH,, -COOH, -CONH,, -OH, -SH, -S-
CHs u 5-10-unennbiii kapOouky win 5-10-4IeHHBIH TeTepOLUKII, CONEPKALIUI KUCIOPO, a30T
W/WaM cepy B KadecTBe rerepoaroma (TeTepoaTOMOB), TNe€ YKa3aHHBIA KapOOLMKI WIIH
reTepoLMKI TIPEATNIOUTUTENBHO ABIAETCA apMIOM WM TeTepoapunom, rae RC moxer ObITh
JOTIOJIHUTEIbHO 3aMelleH WJIM MOJKET COAep:KaTb LIUTOTOKCUYECKUI areHT, TaKkoil Kak aHajior
aypUCTaTHUHA;

p pasHo O, 1 mm 2,

q pasHO O, 1 nmm 2;

pTq pasHo O, 1 nnu 2,

m paBHO O unmu 1, npeanouturensHo O,

RP npencrasaser coboit H umyu BMecTe ¢ IPUIEraoliuM K HEMy aTOMOM a30Ta 00pasyeT
5- MK 6-uNeHHbI reTepOLUK, TPMYEM TeTepOLMKI TakKe BKJIroYaeT yacTh R,

RE sBasercs rpynmoii, koTopas BKJIKOYAET 10 MeHbLIel Mepe OTHO U3 CIEYIOLIEro:

(1) xenmarupyromuii parMeHr,

(i) xemar, oOpa3oBaHHBIA XenaTUpyrOIIUM (parmeHToM (i) C XeNaTUPOBAHHBIM
PamTMOaKTUBHBIM WM HEPAAHOAKTUBHBIM KATHOHOM HIJIM AHHOHOM,

(iii) ¢pparMeHT, HecyIHii KOBAJIEHTHO CBSI3aHHBINA PaJHOU3OTOI, MPEANOYTUTENILHO PF-
¢dbTOpUA, MK NPENIIeCTBEHHUK, MMOAXOASAINHN JIs1 MEISHUST TAKUM PaTiOU30TOIIOM;

(iv) nuToTOKCHYECKUH (PparMeHT, TaKOH KaK aHaJIOT aypUCTaTHHA,

(v) pnyopecuenTtHblit pparmeHT (KpacuTenb), Takoi kak, Hanpumep, CyS umn Cy7; u

R? npencrasnser coboii H unu L.

B obnactsax HanpaBiIeHHON SHAOPAAMOTEPAITNH, & TAKXKE MOJICKYJSIPHON BU3YyaJIU3allvy,
OOBIYHO TIPHHATBIA MOAXOA K pa3paboTKe MOOXOMALINX AareHTOB IPEACTaBiIsIeT CcoOOM
JIepUBATH3AMIO TEPBOro (parmMeHTa, KOTOPBIH CBS3bIBAETCA C MPEACTABISIOIICH HHTEpec
MOJIEKYJSIPHOM MUILEHBIO, CO BTOPBIM (PparMeHTOM, COIEpIKaIluM METKY, TE€ParieBTUYECKUN
PATUOHYKIIU MM TUArHOCTUYECKUH pamuoHykiaua. C Lenblo COSAMHEHUS ABYX (PparMeHTOB, TO
€CTb CBS3BIBAIOIIETO (pparMeHTa U PparMeHTa, HeCyLIero PaguoOHYKIHI, HCIIONb3YIOT JIHHKEPHI.

Boo01ie roBopst, KOHCTPYKLMH JMHKEPOB HE YAEISAETCS] 0COO0T0 BHUMAHMS, TIOCKOJIBKY B
TaHHOHN OONAcCTH TEXHUKH CYLIECTBYeT O0llee MOHMMAaHHE, YTO JIMHKEP, B MEPBYIO OUEpelb,
CJIY’KUT JUJIsl YCTAHOBJICHHSI ONPEAETICHHOTO PACCTOSHUS MEKAY CBS3bIBAIOIINUM (PArMEHTOM H
¢parmenToMm, HecymuM pamuoHykiun. OCHOBHAs LEJdb COCTOMT B TOM, 4TOOBI H30€XKaTh
BMELIATENbCTBA KOMIIOHEHTA, HECYLIero paJuOHyKIHJA, B  CBS3bIBAKOLHME CBOMCTBa

cBs3bIBaroIiero (pparmenra. OOIiee MOHMMAaHUE COCTOMT B TOM, YTO CaM JIMHKEP HE BHOCHT
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3HAYUTENBHOTO BKJIAAA B CBA3BIBAHUE C MULIEHBIO.

ABTOpBI HACTOSIIETO N300PETEHUST HEOXKUAAHHO OOHAPYIKHIIH, YTO BCTABKA MENTHIHOTO
JMHKepa MEeXAY (PparMeHTOM, CBS3bIBAOIINM LIUKINYECKUN NMEHTANIENTH], © METKOW N3BECTHBIX
areHToB, cszbiBaromuXx CXCR4, obecrieunBaeT SIBHbIE U HEOKUAAHHBIE IPEUMYIIECTBA.

IIpeumyiiectsa  BKiIOYaroT noBblieHHOe — cBsi3biBaHue CXCR4 u  jyumyro
uHTepHaTu3aui. Kak 00BSCHIOCH BhIIIE, 3TO SBISIETCS HEOKHIAHHBIM.

Emme oganM npenMyIecTBOM sIBIIIETCS 00ecIiedeHrne TEPAaHOCTUUECKOTO areHTa, TO eCTh
areHTa, KOTOpbIH OOBENMHSET B ONHOW MOJIEKyJie AMArHOCTUYECKHE M TEepPaNeBTHUECKHE
cBoiictBa. Kak 0OBsicHEHO B pa3zene O MPeAIecTBYIOIIEM YPOBHE TEXHUKHU BBILIE, TTOTYyYSHHE
TakOM MOJIEKYJIbI HE SBIAECTCA TPUBUAIBHBIM 3aHATHEM. XOTs B HACAIBHOM CLEHApUHU
TEpaneBTUYECKUE M JAMATHOCTUYECKHE AareHThbl pa3JIM4YarOTCs TOJBKO B OTHOLIEHUH
pamuoHyKiIuAa (HampuUMep, paguoMeTailia), ONBIT C paHee CYIIECTBOBABIIMMH areHTaMH,
cesipiBarominMu CXCR4, mokazan, 4TO dake H3MEHEHHWE OJHOTO TOJBKO PaguOHYKJIMIA
WU3MEHSET CBA3BIBAKOIINE CBOMCTBA.

B dacTHOCTH, COemUHEHUs MO HACTOSIIEMY H300pPETeHHIO 00eCTIeunBalOT THOKOCTh TOH
YaCcTH COETUHEHMs, KOTOpasi MOAaeTCsi OOHAPYKEHUIO, TEM CaMbIM TMO3BOJISISI CO3/1aBATh HOBBIE
3oHAbI, HaueneHHble Ha CXCR4, MedeHHblE IIUPOKHUM CIIEKTPOM PaJHOHYKIHUAOB W/WIH
(byopeclUeHTHBIX KpacHTeled sl MOJEKYSIPHOW BHM3YyalM3allMd H  TePaneBTHUECKUX
MIPUMEHEHUHN.

Eme ogauM npenMyIinecTBOM SIBIsieTCsl 3HaUMTENbHAs adduHHOCTL He Tobko kK CXCR4
yenoBeka, HO Takxke U K CXCR4 mpimu. Ilocnennue asa cBONHCTBA MILTIOCTPATUBHO MOKA3aHbI B
Tabnuue 1; cM. mpuMepsl.

Jpyrue nonoaHUTEIbHBIE MPEUMYIIECTBA OUEBUAHBI U3 MPUIIATAEMBIX TPUMEPOB.

IloHATHO, YTO Ha BCEM MPOTSIKEHHM HACTOSINErO ONMUCAHUS TEPMHUH «COEIHHEHUE»
OXBaThIBAET (PapMaLIEBTUYECKH MpPHEMJIEMbIE COJIH, COJIbBATHI, MOJUMOP(BI, MPOJIEKAPCTBA,
COBMECTHO HCIOJIB3yeMbI€ JICKAPCTBEHHBIE CPEACTBA, COKPUCTAJUIBI, TayTOMEPBI, pPALIEMAThI,
SHAaHTHOMEpPBI WJIH JUACTEPEOMEPBI MIIH UX CMECH, €CJIM HE YKA3aHO UHOE.

B coenunenusx ¢opmyasl (I) R! mnpemcrasmsier coGoii  ankaHAMUILHYHO —Ielb,
npeanourutensHo  C1-CO6  ankanaumipHyr0 1enb, Oonee mnpeamourutensHo C2-C3
ANKaHAVMIBHYIO LIeTlb U HanboJiee mpennouTuTeNnbHo TuHeiHbli C3He-parment.

B cooTBeTcTBHU C BBIIEU3IOKEHHBIM, MPEANOYTUTENBHO, YTOOBI COeNMHEHHE (POPMYJTBI

() 6b110 Mpencrasieno popmyoii (1a):



RZ

HN
o NH,
Hh+——<g
o
NH NH
o)\[“
(Ia),
rie R? u R’ umeroT 3HaueHus, ykasaHHbIE B HAcTOsleil 3asdBKe, BKJIIOYAS HX
MPEANOYTUTEbHBIE BAPUAHTHI OCYLIECTBICHUS.

N
\£
O H 0]
N

dopmynoii (Ib):

Kpome Toro, mpenmnoututenbHo, 4To0bl coequHenue Gopmysisl (I) ObLIO MpencTaBieHo
R3

R2
HN
H

!
—_—

HN/\n/

% ° O N,
NH Ooﬁ)\/\/m«
o NH

NH

(Ib)
rie R? u R’ umeroT 3HaueHms, yka3aHHbIE B HACTOsiIell 3asiBKe, BKIIOYAs HX
MPEANOYTUTEbHBIE BAPUAHTHI OCYLIECTBICHUS.

R? B dopmyne (I) unu ee MpeAnodTHTENbHBIX BapuaHnTax ocymectsiaenus (Ia) u (Ib)
npezacrasisier codoit rpynmny dopmydst (1I):

0 RB 0 RC ll?D
O,
NI N\
) q
~ A
R (@] m

(D),



rpynny ¢opmyds (111):

OE C o) RB o) RC FliD
; ~ NH)H/ N N\RE
RA o P q
m (HI),

i rpynny dopmyisl (IV):

0 RB 0 FlaE
0 N
) R* O V).

Cpenu rpynn (II), (IIT) u (IV) npennourtenne otnaercs (II) B koHTEKCTE M300peTEHNUS.

I'pymma ¢popmyaer (IT), (1) mmu (IV) cBsA3aHa ¢ OCTANBHON YaCThIO COENUHEHHS CBSI3BIO,
OTMEYEHHOW MyHKTUPHOU JIUHUEN.

R B popmymax (II), (III) u (IV) npencrasnser coboit H unu anxun, npeanoururensio H
wi C1-C6 ankun, 6onee npeanourutensHo H mmn C1-3 ankun, HanOonee npeanourutensHo H
WJTA METHJL.

R® B ¢Qopmynax (II), (II) u (IV) mnpencTaBaser coOOH 3aMEIEHHBIH aJKHIL,
npeanouytutenbHo 3amerneHHblii C1-CO ankun u Gomee mnpemnouturensho C1-C4  amkmn
AJNKHIIBHAST TPYyMNa TPEANOYTHTENBHO MPENCTaBsieT cOO0H JMHEWHYIO ANKUIBHYIO TPYILY.
ANKun 3aMelleH MO MeHbIled Mepe OJHOM IpyNmol, Takoil Kak OfHa, AB€ WJIHU TPU TPYIIIBL
BbIOpanHbIXx U3 -NHz m ryanununo rpynmsl —NH-C(=NH)-NH». IIpennoururensHo, 4TOOBI
ankuibHas rpynna RP necna omun 3amecTtutenb, BbIOpaHHbIH 13 -NH; M r'yaHMaUHO TPYIIIBI —
NH-C(=NH)-NH,. bonee mnpeanouTuTeNbHO, YTOOBI alKWJbHAs rpynmna ObUia JTUHEHHOU
AJKUJIBHON TPyNNOH, UMEKINEH OAUH 3aMECTHUTENb, NPUCOEAUHEHHBIM K KOHLIEBOMY aTOMY
yriepona, T.e. aToMy yriepoja, Haubojee yAaJeHHOMy OT MecTa mnpucoenuHenuss RP x
ocrampHoi vactu rpymn (II), (III) wim (IV). Takum oOpa3om, 0COOEHHO MPEATIOYTHTENHHO,
uto6bl RP Gbin BeiOpan m3 rpynnbl -(muneiinbii C1-C6 ankun)-NH,; u -(nuneitnbii C1-C6
ankun)-NH-C(=NH)-NH,.

R® mpencrapsier co6oit H unn Heo6A3aTeNbHO 3aMeIIeHHbIH alkul. ANKAIbHAS TPyIIa
npeanoyYTuTeNnbHo npencrasiser coboit C1-C6 amkmn, Oonee mpennmourturensro C1-3 amkwn,
HanOosee mpennoururensHo Cl mmm C3 anxwn. AJKWIbHAs rpynmna npu HEOOXOOMMOCTH
3aMelIeHa OJHUM WJIM HECKOJbKUMH 3aMECTUTENIIMH, HAMPUMEpP OJHUM, IABYMS WU TPEMs
3aMecTUTeNsIMU. lIpeAnodTuTeNnbHO anKWibHAsE TPYINa HE 3aMelleHa WIM HUMeeT OIHUH
3amecturenb. HeobOs3aTenbHbiil 3aMecTuTelNb (3amMectutenn) Beiouparot u3 -NH,, -NH-C(=NH)-
NH;, -COOH, -CONH;, -OH, -SH, -S-CH3 u 5-10-unenHoro kapOomukia win 5-10-4ieHHOTO
reTEePOLKIIA. [ eTepOLMKI COAEPIKUT KUCIOPOA, a30T W/WJIM Cepy B Ka4deCTBE IeTepoaToMa

(rerepoaTtomoB). [IpenmodTUTENPHO YKa3aHHBIA KapOOLMKI MPEACTaBNsieT COOOW apUIIbHYIO
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TPYMIy, & YKa3aHHBIH TeTepOLMKI MPeACTaBiIseT coboil rerepoapuibHyio rpymmy. RC mosxer
OBITh JOTMOJHHUTENBHO 3aMEINEH WM MOXET COJAePKaThb LUTOTOKCHYECKHH areHT, TAaKOW Kak
aHAJIOT aypUCTaTHHA.
p pasHo O, 1 nmu 2; q pasno O, 1 unu 2, a p+q pasno 0, 1 nim 2.
m pasHo O unu 1, npeanouturensHo 0. Takum 06pa3oM, MPeANOYTUTENLHO, 4ToObl R?

npencrasisut cienyrommyio Gopmyny (Ila) wiu (I11a):

0 RB
O E
N R
O Y Y
% La s 5

R (I1a),

0 0 R®

N E

Q_OjNH)H/ N%”\/ "

R”* 0 R (M),

rie R, RE RP u RE umeror 3Hauenns, ykasaHHbIE B HACTOSIIEH 3asBKe, BKIIOYAs X
NPEANOYTHTENbHBIE BAPUAHTHI OCYIIIECTBICHHS.

RP npencrasaser coboit H umyu BMecTe ¢ IPUIEraoIuM K HeMy aTOMOM a30Ta 00pasyeT
5- uau 6-4JeHHbI TeTepolMK], MpHYeM S5TOT TeTepOLMKN Takke BKIIOYaeT 4acTh RE.
Tetepouuky, obpasosannbiii R® u yacteio RE, o6bluno Bkmrouaer 1, 2 unm 3 rerepoaroma,
BbIOPaHHBIX M3 KHCIIOPOJA, a30Ta MM Cepbl, M MPENNOUYTUTENbHO BKIIOYaeT 2 wWind 3
reTepoatoma, KOTOpble SIBJISIOTCA aToMamu asora. Ilpexnoururensno RP mpencrasnser coboit
H.

RE npencrasnser coboil rpynmy, koTopas BKJIHOYaeT MO MeHblIel Mepe OIHO M3
CJIEIYIOLIETO:

(1) xenmarupyromuii parMeHr,

(i) xemar, oOpa3oBaHHBIH XejatupyromuM QparmMeHToM (1) C XeJaTHPOBAHHBIM
pPamUOaKTUBHBIM WJIM HEPAJHOAKTUBHBIM KATHOHOM WJM aHHOHOM, IMPEANOYTHTEIBHO
XeJIATHPOBAHHBIM PAIMOAKTUBHBIM HIJIM HEPAJUOAKTHBHBIM KATHOHOM,

(ii1) ¢pparMeHT, HECYIIMI KOBAJEHTHO CBSI3aHHBIN PaTUOM30TOI, WIN MPEIEeCTBEHHUK,
MPUTOIHBIN TSI MEYEHHUS TAKHM PAaJHONU30TOIIOM,

(iv) TMTOTOKCHYECKUH (pparMeHr,

(v) dnyopecuenTHbIi (hparMeHt.

O6brano R Bkmouaer oaun u3 pparmentos or (i) 10 (V), TO ecTh HEOOA3ATENBHO, YTOOBI
nBa wim Oosee u3 (1)-(v) NPUCYTCTBOBAIM B OJHOM COENMHEHWH B COOTBETCTBUU C
n3zobperenueM. Cpenu ¢parmenTtos (i)-(v) mpenmourtenme otmaercsa (i), (i1) u (iil). Takum
06pa3oM, 0CODEHHO MPeATIOUYTHTENBHO, uToObl RE comepaxan oxun u3 (i), (i) u (iii). Eme 6onee

npeanodTuTenbHo, utobel RE comepsxan onun us (i) u (ii).
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Kak Oynmer MOHATHO CIELUANUCTy B JAaHHOH OOJNACTH TEXHUKH, NMPUBEACHHOE BBIIIE
onpeneneHue, cornacHo kotopomy RF conepskut mo MeHblneil Mepe OfUH U3 BbIEyKa3aHHBIX
(parMenToB, OXBaThIBaeT ciy4aii, korna RE BkIroyaeT 1OMONHUTENbHBIN (parMeHT UK Jpyrue
¢dparMeHTBl BMecTe MO MeHblnell mepe ¢ omHuUM (parmeHToM u3 (i)-(v). B coorserctBmu ¢
MpeNNoYTUTENbHBIM TIpuMepoM RE MoskeT conepskaTh, MOMMMO MO MEHbIIEH Mepe OJHOro
¢parmenta u3 (1)-(v), COEAMHUTENBHYIO TPYIIY, KOTOpas MPHUCOENUHSET MO MEHbLIEH Mepe
omun (parmeHt u3 (i)-(v) k ocranpHON 4actu coenuHeHus. CoeqUHUTENbHAsT TPYINa MOKET
OBITh IBYXBAJIEHTHONW COEAMHUTENIbHOW TPYNIOH, KoTopas mpucoeamsser oamH u3 (1)-(v) x
OCTaJIbHOW YaCTH COEAVHEHUs, WJIH PAa3BETBJICHHONW COEIWHUTENBHON TPYIIOH, KOTOpas
no3BoyisieT AByM win Ooyiee w3 (i)-(V) MPUCOENUHATBCS K OCTAJIBHOM YacTH COENMHEHHS.
[IpennouyTuTenpbHO, €CITM Takas CBS3bIBAIOINAs TPYyNNa MPUCYTCTBYET, OHA SIBISIETCS
JIBYXBAJICHTHOH CBS3bIBAIOLIEH FPYIIIOM.

Takum 0Opa3oM, B JAPYyroM MNpPEeANoOYTUTENHHOM BapHaHTe OCyllecTBieHus R’ umeer
dbopmyny, BeiOpannyro u3 dopmyn (IIb) u (IId), Sonee mpeanoururensro w3 Gopmyn (Ilc) u
(ITe).

o RC
(o}

0 RB ll-l
e}
% RA o} d
m (IIb)

0 RE
O, E1
R
) RA o

H (Ilc)

N=N

0 RB 0 RC
/
0 N VY
. )>_©7NH )‘J\( N ’\\)\RH
) R* o] ° a
m (11d)
0 RB
@) N RE!
N NH W\N/
“ A \ I
R (0] N—N

H (Ile).

Oco6o npeanoyTuTenbHO, 4Toobl R? npencrasnsn rpymmy gpopmyisi (Ilc).

B stux dopmynax RA RE RC p, q u m umeroT 3HaueHus, ykazaHHblE B HACTOAIIEH
3asBKe, BKJIOYAsh MX MPeANOYTHTENbHbIE BAPUAHThI ocyinecTsaenus, a RE! npencrasnser coboit
IPYIIY, KOTOpast BKIKOYAET OJHO U3 CIEAYIOIINX UIIH SBISIETCS OJHUM H3 CICIYIOLIHX:

(1) xenmarupyromuii parMeHr,

(i) xemar, oOpa3oBaHHBIH XejatupyromuM QparmMeHToM (1) C XeJaTHPOBAHHBIM
pPamUOaKTUBHBIM MJIM HEPAJHOAKTUBHBIM KATHOHOM WJIM aHHOHOM, MPEINOYTHTEIBHO

XCJIATUPOBAHHBIM PAAUOAKTUBHBIM UJIM HEPAAUOAKTUBHBIM KaTHOHOM,
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(iii) parMeHT, Hecyluii KOBAJEHTHO CBA3aHHbIN PaJMOU30TON, MPEANOYTHTENLHO PF-
¢dbTOpuUA, MK NPENIIeCTBEHHUK, MOAXOMSAMNHN TSI MEYEHUS TAKUM PaTuOU30TOIIOM,

(iv) TMTOTOKCHYECKUH (pparMeHr,

(v) dnyopecuenTHbIi (hparMeHt.

Taxxe ans RE! npennourtenne otnaerca (i), (ii) u (iii) cpemu (i) - (v). Takum obpasom,
oco6o npeanoututenbHo, 4toobl RE! comepskan omno ms (i), (i) u (iii) uau 661 ognum u3 (i), (i)
u (iii). Eme Gonee mpeanoururensHo, utodsl RE! comepaxan oxgno us (i) u (ii). Taxxke mms RE!
TNpUBENEHHOE BhILIE ONpPEaeNeHne, cornacHo kotopomy RE! Bkrouaer oaun u3 BbleyKka3aHHbIX
¢parmenTtoB, oxpaTbiBaeT ciydall, korma RF! comepikur momonHuTeNbHBIH (QparMeHT WM
apyrue gpparMeHTbl BMecTe ¢ OTHUM (parMeHToM OT (1) 10 (V), HampuMep, AOTIOJHHUTENbHYIO
CBSI3BIBAIOINYIO TPYIIY, KOTOpasi CBsI3bIBaeT ONMH (parMeHT ot (1) 10 (V) C OCTaNIbHON YacThIO
COCIMHEHUSI.

Xenatupyromuii gparment (i) u (i), kax B koHTekcTe ompefenenus RF, tax u RE!,
MOJIXOAUT il 0Opa30BaHUs XejaTa ¢ PaIlOAKTHBHBIM HJIM HEPAJAUOAKTHBHBIM KATHOHOM HJIH
AHMOHOM, TPEANIOYTHUTENIBbHO PAMOAKTHBHBIM WM HEPAJAUOAKTHUBHBIM KaTnoHOM. llomxopsiue
XeJaTHPYIoLIe GparMeHThl Ui Pa3JIMYHBIX KATHOHOB U aHUOHOB XOPOLIO M3BECTHBI B TAHHOH
00J1aCTH TEXHUKH U MOTYT OBITh HUCIIOJIb30BAHBI B KOHTEKCTE HACTOSIIIEr0 N300pETeHHUSI.

[IpennouTUTENpHO XEeNaTHPYOWUH (pparMeHT BKIIOYAaeT 1O MEHbLIEH Mepe OOHO H3
MAaKPOLUKJINYECKOW KOJIBLEBON CTPYKTYpPBbI C 8-20 KOJBLEBBIMU aTOMaMM, U3 KOTOPBIX 2 WU
OoJee, MpeanoOYTHTENBHO 3 MK O0Jiee aTOMOB BBIOPAHBI M3 ATOMOB KHCJIOPOZA, AaTOMOB CEphI U
aTOMOB a30Ta; U ALUKINYECKON XeNaTUPYIOLIEH CTPYKTYPhI C OTKPBITON Lienbio ¢ 8-20 atomamu
OCHOBHOMH 1IeMH, U3 KOTOPBIX 2 WU OoJiee, MPEeaNnoUTUTENbHO 3 win 00jiee aTOMOB SIBJISTIOTCS
rerepoaToMamH, BEIOPaHHBIMU U3 aTOMOB KHCJIOPOAA, aTOMOB CEPbI U aTOMOB a30Ta.

[IpennoyTUTENbHBIM  MPUMEPOM  XENAaTUPYIOLIero (parMeHTa SBJISIETCS OCTATOK
XENAaTUPYIOLIEro areHra, Takoro kak Ouc(kapOokcumerun)-1,4,8,11-rerpaazabunmkio[6.6.2]
rekcagekan (CBTE2a), nuknorekcui-1,2-nuamunrerpaykcycnas kucinora (CDTA), 4-(1,4,8,11-
TeTpaazanukiorerpanel- 1 -mi)-mermndensoitnas  kuciora (CPTA), N'-[5-[aunetun(rugpokcu)
amMuHO [meHTw |-N-[ 5-[[4-[ S-aMuHOTIEHTUII-(THAPOKCH )aMUHO | -4-0KCOOYTAHOMJI | aMITHO |TIEHTHJ |
-N-runpokcudyranaunamun (DFO), 4,11-6uc(xapbokcumerin)-1,4,8,11-rerpaazabuninkio[6.6.2]
rekcanekan (DO2A), 1,4,7,10-rerpaazanukiononekad-N,N' N" N"'-rerpaykcycHasi KHCJIOTa
(DOTA), a~(2-kapbokcuatnin)-1,4,7,10-Terpaasaunknononexan-1,4,7,10-rerpaykcycHast
kucnora win 2-[1,4,7,10-rerpaazanuknononekan-4,7,10-TpuykcycHast KUCJIOTa]-TIEHTAaHAUOBAs
kuciora (DOTAGA), N,N'-gunupunokcwmtuieanuamud-N, N'-quanerar-5,5'-0uc(docdar)
(DPDP),  mwsTuneHTpuamuHneHTtaykcycHass — kuciora  (DTPA),  stunenamamun-N,N'-

terpaykcycHass  kuciora  (EDTA),  stunenrnukonb-O,0-6uc(2-amuaosTi)-N,N,N',N'-
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terpaykcycHas kuciota (EGTA), N,N-6uc(ruapokxcudensun)arunenanamua-N, N'-muykcycHast
kucinota (HBED), ruppokcustTinanamunaTpuykcycHast kuciora (HEDTA), 1-(n-autpobensmn)-
1,4,7,10-reTpaazanuknoaekan-4,7,10-rpuaneratr (HP-DOA3), 6-rugpasuauia-N-MeTUIUpUITH-
3-kapbokcamun (HYNIC), 1,4,7-TpuasauukioHOHaH-1-sHTapHas KucioTa-4,7-IuyKCyCHast
KHCJIOTa (NODASA), 1-(1-kapboxcu-3-kapbokcumnponn)-4, 7-(kapdookcn)-1,4,7-
tpuazauukionoHad (NODAGA), 1,4,7-rpuasaunknononantpuykcyctas kuciora (NOTA), 4,11-
ouc(kapobokcumermi)-1,4,8,11-rerpaazadbuniukiio[6.6.2rexcanexan (TE2A), 1,4,8,11-
TeTpaasanukiogonexas-1,4,8 11-rerpaykcycHas KHCJIOTa (TETA), TEPIUPUINH-OUC
(MmetunenamunTeTpaykcycHast kuciora (TMT), 1,4,7,10-rerpaazaunknorpunexad-N,N', N" N"'-
terpaykcycHas kucnota (TRITA), Tpustunenrerpaamunrekcaykcycnas kuciora (TTHA), N,N'-
ouc[(6-xapbokcu-2-nmupuann)metin|-4,13-nuaza-18-kpayn-6 (Homacropa) u 4-amuno-4-{2-[(3-
rHAPOKCH-1,6-numMeTr-4-0kco- 1,4-Turuapo-nupuanH-2-UIMETHIT )KapOaMOUII | 3THI §
renTaHamuoBas KHCJIOTa ouc-[(3-runpokcu-1,6-numernn-4-okco- 1,4-TuruaponupuIuH-2-
wivermn)amug] (THP), rme ocratok MOXXHO TOJYYHTh MYTEM KOBAJIEHTHOTO CBS3BIBAHHS
KapOOKCHJIPHOW TPYIIIbI, COAEPKAIIEHCS B XEJATUPYIOIIEM areHTe, C OCTAJIbHOW YacTbiO
COCIMHEHHUS Yepe3 CIOKHOI(DUPHYIO WM aMUAHYIO CBSI3b, MPEANOYTUTENILHO aMUIHYIO CBSI3b.
Hanpuwmep, B ¢opmynax (II), (IIT), (IV), (I1a), (Illa), (IIb), (IIc) u (Ile) amunHas CBA3b MOXKET
ObITh yIOOHO 00Opa3oBaHa HEMOCPEACTBEHHO M3 KapOOKCHUJIBHOW TPYMIbI, COAEpIKaIIehcs B
TNpUBENEHHbIX BbIIE TPUMEPaX XeNaTUPYIOLIMX areHTOB, H aToMa a30Ta, kK kotopomy RE mmu
RF!, cooTBeTcTBEHHO, MPHUCOEAUHEH B 3THX (POPMYIaX.

B Goree mpenmouTHTENHPHOM MpHUMEpPE XENATUPYIOIUN (pparMeHT mpeacTasisieT coOoit
OocTaToK Xejarupyrouiero areHtra, BbiOpanHoro n3 DOTA u DOTAGA, eme Oonee
NPEANOYTUTENBHO  OCTATOK, TIOJy4aeMbli TyTeM oOOpa3oBaHUS aMHIOHOH CBs3H W3
KapOOKCUNIbHOI rpymmbl, copepxkameiica B DOTA u DOTAGA, u atoma a3oTa, k kotopomy RE
unu RE! cooTtsercTBennto, npucoemunensl B popmynax (II), (III), (IV), (I1a), (Illa), (1Ib), (Ilc)
win (Ile).

[IpuMeprl pafMOAKTHBHBIX KATHOHOB, KOTOpbIE NPH HEOOXOAMMOCTH XeJNaTHPYIOT
XeNaTHPYIIUM (QparMeHToM B cooTBeTcTBuM ¢ (ii), BbIOpanbl m3 katuoHos **Sc, *'Sc, *!Cr,
iy 8 Co, S2Fe, SN, SNi, 2Cu, *Cu, 9'Cu, %Ga, ®Ga, 'Ga, ¥Zr, Y, Y, *"Tc, P,
97Ru, 15Rh, 10Pd, Ag 1100 Wi 113mpy 1Mmpy 17mgy, 121Gy 1277 142pp 143pp 149pp,
15pm, 49Th, 1538m, 157Gd, 161Tb, 'Ho, 1Dy, '°Er, '°Yb, 175Yb, >Tm, '7’Lu, '*Re, *Re,
Vipy 197Hg 1Ay 19 Ay, 212pp, 209pp, 2IAL 2UBj 213Bi, 2Ra, 25 Ac, u 22'Th, mmm MoTeKybI,
conep:xarneii '°F, Takoit kak '*F-[AIF]**.

IIpennouTuTebHbIE XeNaTHPOBAHHbIE KATHOHBI BbIOpaHbl U3 kathonos **Sc, ¥'Sc, *Cu,

67CU, 68Ga, 90Y, HIIH, 161Tb, 166H0, 177Lu, ISSRG, 212Pb, 212Bi, 213Bi, ZZSAC, n 227Th, WIH
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KaTHOHHOI MonekyJbl, conepskameii '°F. Eie 6osee NpeanouTUTENbHBIMU SBISIOTCS KATHOHbI
68Ga, °°Y, "L, 21?Bi, u 2UBi.

®parmenTs! (iii), HecyIe KOBAIEHTHO CBI3aHHBIN PafHOU30TON, TIPEANOUTUTENLHO PF-
¢dbTOopuA, WK NPEAIIECTBEHHUKH, IPUTOAHbIE TSI MEYSHHSI TAKUM PaIHOU30TOINOM, KaK YKa3aHO
B onpenenenun RE u RE! Takxe usecTHbl B nanHol 061acTu TexHuku. B kadecTe MpUMepoB
TAKOTO MPENUIECTBEHHUKA MOXHO ykasarh rpynmny ¢dopmynbl —N"(CHz):-CHz-BF3™ u rpymnmy
dopmynsr -Ar-SiF(C(CHs)s3)2, roe Ar mpeacraBisieT cOOOW JBYXBAJEHTHYIO apOMAaTHYECKYIO
TPYIIY, NMPEANOUTUTENBHO (peHmIeHOBY0 Tpynny. Kak Oyner moHATHO CienuaiucTy B JaHHOM
obnactu TexHukH, Takas rpymmna ¢opmynsl -Ar-SiF(C(CHs)s): MoxkeT ObITh JIETKO CBsi3aHa C
OCTAJBHOM YaCTbIO COENMHEHHWH B COOTBETCTBHM C H300pPETEHHEM  IOCPENCTBOM
(YHKLUMOHANBHOW TPYIIBL, KOTOpas MOXET ObITb MNpHCOeNNHEHa K Ar ¢ OTKPBITOH
BAJICHTHOCTBIO, KaK YKa3aHO B (OpMyJie, U KOTOpast MOAXOIUT Ui KOBAJEHTHOTO CBS3BIBAHMS
rpymisl -Ar-SiF(C(CHs)s),. Hanpumep, MOKHO yKa3aTh aMHIIHYIO CBSI3b MJTH CIIOKHO3(UPHYIO
CBSI3b, KOTOpass MOXKeT ObITh oOpasoBana, Hampumep, eciu rpymma -Ar-SiF(C(CHs)s)
NpPEACTaBJIeHa KaK YacThb NPOM3BONHOro OeH3oitHOH kucnoTel ¢opmynsl —C(0)-CoH4-
SiF(C(CHs)3)2.

Hurorokcuueckuii pparMeHT B BUze ¢pparmenTa (iv) MokeT ObITh 0OecredeH, Hanpumep,
MOCPENCTBOM aypPHCTATHHOBOTO AaHAJOra, Takoro kak MonHoMmeruiaypuctatuH E (MMAE),
moHoMeTwiaypuctatud F (MMAF), PF-06380101 ¢ mMeTaboMu4ecKd OTHEISIEMbIM JIHHKEPOM
i 6e3 Hero.

dnyopeciieHTHBIE (PparMeHThl (V) TaKKe U3BECTHBI B JAHHOW OOJIACTH TEXHUKH Kak
(dyopecLieHTHbBIE KPAacHUTENH, KOTOpPbIE MOTYT OBITh KOBAJEHTHO CBSI3aHBI B KaueCTBE
MapKepHbIX (PparMeHToB ¢ coenquHeHneM. Ilpumepamu Takux KpacuTenel, KOTopble MOTYT OBITh
KOBAJIGHTHO CBsi3aHbl B Buie MnM B mpenenax R umu RE' ¢ ocranbmoil wacThio coemunenus,
SIBJISTIOTCS IMAHWHOBBIE kKpacutenu Ha ocHoee CyS u Cy7.

B COOTBETCTBHHU C BBILIEU3NOKEHHBIM, OCOOEHHO MPEANOUYTHTENBHO, uToOb R? Mmen

¢bopmyay, BeiOpannyto u3 ¢popmyn (IIf) - (ITh):

o) RB
2 NHH\ RE2
. AN
R e e

R (@] N—N H (Hf)
0 RB
O RE2
O Y Y
’ RA o

"o ()

o) RE
[e) F
NI ®
»_QfNH)K( H\'H\ N/Y\’\</9|B_F
{ R \ / \
R e} N=N

" (I,
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rre

RA RP umeror 3HaueHwus, OMNpenesIeHHbIE B HACTOALIECH 3asBKe, BKJOUYas UX
NPEANOYTUTENbHBIC BAPUAHTBI OCYIIECTBICHUS, U

R®? npencrasnser coboii xenaTupyromuii pparmMeHT (i), TMpPeCTaBIEHHbIH OCTaTKOM
XEJATHPYIOLIETrO areHTa, CoAepKamero KapOOKCHIbHYIO TPYIITY,

yKa3aHHBIA OCTaTOK oOpasyeTcst 3a cueT oOpa3oBaHUS aMUAHOHN CBS3H KapOOKCHIIBHOMN
rPyNmbl  XeJaTMPYIOIIEro areHTa W aToMa a30Ta, K KOTOPOMy MpHcoemuHeH RE2
[IpennouTHTeNnbHBIE  XENATUPYIOIIME AareHTbl, COAepiKalue KapOOKCHJIBHYIO TPy,
NePEYHCIICHBI BbIlIE, 1 0c000 npeanoutuTenbHbIMU sBisttoTcs DOTA 1 DOTAGA.

B 1pyroM MpeanouTUTENbHOM BapHaHTe ocyinecTsienus RF? mpencrasnser coboit (ii)
xenar, OoOpa30oBaHHBI OCTATKOM XEJAaTUPYIOLIEro AareHTa, COAEPIKaIlero KapOOKCHIIbHYIO
TPYIIY C XeNaTUPOBAHHBIM PAIMOAKTUBHBIM KATHUOHOM, TA€ YKa3aHHBIH OCTATOK MOMKET ObITh
NOJIY4eH MyTeM OOpa3OBaHUs aMHUIHOW CBSI3M W3 KapOOKCHIIBHOHM TpyNIbl XEIaTHPYIOIIErO
areHTa M aToMa a30Ta, K KOTopoMy npucoenuned RF?. TIpenamouTuresnbHble XenaTHPYIOIIME
areHThbl, coaepKamue  KapOOKCHIIBHYIO — TpYIIy, TMEePeYHCIeHbl  BBIOIE, W  0CO00
npeanouyrutensHbiMU sBISTIOTCT DOTA 1 DOTAGA. TlpennouTuTenbHbli KAaTHOH BBIOpaH M3
katuoHa “Sc, ¥’Sc, >'Cr, ™Mn, *¥Co, Fe, °Ni, 'Ni, ®2Cu, **Cu, ®’Cu, **Ga, *®*Ga, 'Ga, ¥Zr,
Ny 89y Hme MmTe TRy 105Rp 109p HIAg HOmpy Ui,y Udmpy ldmpy 17mgy 121Gy 1277¢
142py 143pp 19ppy 15lpgy 19T} 153§y 157Gd, 161Th, 166K, 165Dy, 199y, 169yh, 175yh, 12T,
1771y, 186Re, B%Re, IPt, 1Hg, 18Au, 1PAu, 212Pb, 203Pb, 2!1At, 212Bi, 21°Bi, 2’Ra, 2Ac, u
227Th, unu KaTHOHHOH MOJIEKyJIbl, conepxkaiteil °F, Takoii kak *F-[AIF]*".

Eme 6ornee npennouTutenbHo, YTOOBI palMOAKTHBHBIN KaTHOH ObUT BBIOPaH M3 KaTHOHA
9T 185Re 188Re HSc TSc, “Cu, Cu, ®Ga, Y, n, 'ITb, 'Ho, ’Lu, '**Re, 212Pb, 21?Bi,
25Bi, 2°Ac, um ?’Th umu kaTMoHHOM MonekyJwl, cojepxameii '°F. Eme Gonee
TPeNOYTHTENbHBIMY ABISIOTCA KaTuoHbl *2Ga, *°Y, "Lu, 212Bi, u ?1Bi.

B npyrom mpeamoYTHTeNnbHOM BapHUaHTE OCYINECTBJICHUS YKa3aHHOE COCIMHEHHE WU
conb cBszbiBaeT CXCR4 genoseka ¢ ICso 100 HM unu menee, npeanoututenbHo 20 HM unu
MeHee, HanOoJiee MPeaNnoYTHTEIbHO S HM i MeHee.

Bo Bropom acmekte wu300peTeHHE OTHOCHTCS K (hapMaleBTHUECKOH KOMITO3HIIHY,
coneprKaieil Uik COCTOSsIIEN U3 COSNNHEHHSI MJIH COJI B COOTBETCTBUH C MEPBBIM aCMIEKTOM.

B Ttperbem acmekre u3oOpereHume — o0ecredyMBaeT  AMACHOCTHYECKYK WU
TEPANEeBTUYECKYI0 KOMITO3ULHIO, COAEPIKAIIYI0 WJIM COCTOSIIIYI0O M3 COSAMHEHUS WM COJH B
COOTBETCTBUH C MEPBBIM ACTIEKTOM.

dapmarieBTHYeCKass KOMIIO3HULINS MOKET IOTMOJHHUTEIBHO BKIIOYATh (DapMaleBTUYECKU

npUeMiIeMble HOCHUTENH, BCIOMOTaTeNibHblE BelnecTBa uw/wim  pasdasurenn. I[lpumepsr
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MOIXOAALINX (papMaIleBTHUECKIX HOCHTENEH, BCIIOMOTaTeNIbHBIX BEILIECTB W/WIN paz0aBUTENeiH
XOPOLIO M3BECTHBI B JAHHOW OONACTH TEXHMKH M BKIIOUAKOT (ocdarHo-coneBbie OydepHble
PacTBOPBI, BOAY, IMYJIbCUH, TAKUE KAK 3MYJIbCUH MAaCJIO/BOA, PA3JIUYHbIC THITBI CMAYHBAIOIINX
areHTOB, CTEPIJIbHBIE PacTBOPHI U T.71. KoMno3nuuu, coaeprkaiinie Takue HOCUTEIH, MOTYT OBbITh
IPUTOTOBJIEHBl XOPOIIO HM3BECTHBIMHU TPAAUIHMOHHBIMH criocobamu. DTH (papMmaneBTHUIeCKHe
KOMIIO3ULIMK MOXXHO BBOIUTH CYOBEKTY B momXomasmeidl npo3e. BeemeHme mnomxomsmmx
KOMIO3ULIUHT MOJKET OBITh OCYLIECTBJIEHO PA3JUYHbIMU CIIOCOOAMH, HAIpUMEp, IMyTeM
BHYTPUBEHHOIO, HHTPANEepUTOHEAIBbHOTO, MOJKOXHOIO, BHYTPUMBIIIEYHOIO, MECTHOTO,
UHTPAIEPMAIIbHOTO, MHTPAHA3AJbHOrO WM  UHTpabpoHxmaimpHOro BBenmeHHs.  Ocobo
NPEANOYTUTENBHO, YTOOBI YKAa3aHHOE BBENEHHE OCYIIECTBIBUIN IyTeM HHBEKUUU W/ HIH
JOCTaBKH, HAIpUMeEpP, B YYaCTOK MOMKENyJOYHOM KeJe3bl, WU B apTEpPHUI0 NOJOBHOIO MO3ra,
WM HENOCPEACTBEHHO B TKaHb TOJOBHOro mosra. Komnosunmm Tak:ke MOXHO BBOAUTH
HETIOCPEICTBEHHO B IIEJIEBOH y4aCTOK, HAIIPUMEP MyTeM OUOJIOTMYEeCKOH JOCTABKU K BHEITHEMY
WU BHYTPEHHEMY LEJEBOMY Y4YacTKy, HalpuMep IOAXKENTyAOYHOH XKejlne3e WU TOJIOBHOMY
Mo3ry. PexkuMm po3upoBaHusi OyZeT ONpenessITbCs JIeHalluM BpPadoM M KIMHHYECKHUMHU
¢akTopamu. Kak xopolro u3BeCTHO B 00JACTH MEOUIHMHBI, JO3UPOBKU UISA JIFOOOTO MalUeHTa
3aBUCAT OT MHOTHX (DPaKTOPOB, BKJIIOYAsh MacCy Tella MAlUeHTa, IUIOLab TOBEPXHOCTH TEJa,
BO3PACT, KOHKPETHOE BBOAMMOE COEIMHEHHE, MOJI, BPEMsI U CIIOCOO BBEACHUS, 00IIee COCTOSTHUE
340pOBbsi M Jpyrue Ipenaparsl, BBOAUMBIE OJHOBPEMEHHO. PDapMalEeBTUYECKH AKTUBHOE
BEIIECTBO MOKET MPUCYTCTBOBAaTh B KoymdecTBax oT 0,1 Hr o 10 Mr/kr maccel Tena Ha 103V,
OJTHAKO TPEAYCMOTPEHBI O3bl HUKE HJIM BBIIIE 3TOT0 NPUMEPHOTO AMAINa30Ha, OCOOEHHO C
YUETOM BBIIIEYIOMSIHYTHIX (PaKTOPOB.

BelmneckazaHHOe € COOTBETCTBYIOLIUMH MOIU(PHKAIMAMHU TNPUMEHHMO TakkKe K
JUArHOCTUYECKUM KOMITOZULIHSM.

B Toif cremeHu, B KOTOpOil ommcaHHas BblLe (apManeBTUYECKass KOMIO3HIIUS,
JUArHOCTHYECKAs] KOMITO3ULUS U TEPANIEBTHYECKAst KOMIIO3HULIMS COAEP>KAT OJTHO WM HECKOJIBKO
COCOMHEHUH M0 HACTOSILIEMY H300PETeHUI0, NPEANIOYTHTEIBHO, YTOOBl HUKAKUE Ipyrue
(dapMaleBTHUECKH AaKTHBHBIE COCOUHEHUS, IWArHOCTHYECKH AaKTHUBHbIE COENUHEHHS WM
TEpANeBTUYECKU AaKTHUBHBIE COCJUHEHMs HE NPHUCYTCTBOBAIW. B anbTepHAaTUBHOM BapuaHTE
MOTyT TMPUCYTCTBOBAaTb JOMNOJHUTENbHbIE TEpPANeBTUYECKH AKTUBHbBIE, JUArHOCTHUYECKU
aKTUBHbBIC WK (papMalleBTUIECKH aKTUBHBIE COCAMHEHUS, HAITPUMED MPOTHBOPAKOBBIE Ar€HTHI.

B ugerBeprom acmekre wu3oOpereHHe oOecreunBaeT COENUHEHHE WM COJb B
COOTBETCTBUU C MEPBBIM ACHEKTOM [JIsl MCHOJBb30BAHHUA B MEAULMHE, MPEANOYTUTENIBHO B
SIIEPHON MEULIUHE, IS sIAEPHO-MOJIEKYJISIPHON BU3yaIU3aLUy WM ONTUYECKON BU3Yyallu3aluy,

WJTH HAIPaBJICHHOW SHAOPATUOTEPAITHH.
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B marom acnekre uzoOpereHne obecreunBaeT COeUHEHNE UM COJIb B COOTBETCTBUU C
NEPBBIM ACMEKTOM JUIsl NMPUMEHEHHsI B CrocoOe JieueHus Wiu MpoMIaKTUKUA 3a00JIeBaHUH,
KOTOPBIE CBsA3aHbl C MOBBILIEHHOW JKCIPECCHEN XEMOKHMHOBBIX peLeNnTopoB noaruna 4
(CXCR4), Takux kak pak u jgumdonposiudepaTuBHble 3a00JIEBaHUS, a TaKKe CepAeYHO-
cocynuctblie 3adoneBanus, CITN/] un BocianureabHble 3a00€BaHMS.

B mecTom acnekte nzoOpereHue o0ecrneynBaeT COEqUHEHNE WM COJIb B COOTBETCTBHH C
NEPBBIM aCMEKTOM JUIsI UCIOJB30BAHUS B CMOCOOE NMArHOCTUKU W/WIIM ONpPENEeNICHUs] CTaIuu
paxa.

B cenpMom acnekTte m3oOpereHue obOecrednBaer MPUMEHEHHE JIMHKEPa, HMMEIOLIero

cTpykTypy hopmynsr (Va) wmu (Vb), (VIa) wiu (VIb):

0 RB o) RC N=N
/
o
{ N p q
R 0 m (Va)
o) RB o) RC l|4
0 )S/N”\’H\E WN}{
\>—®—NH N
X N P q
e m o (Vb),
o) 0 RB o) RC /N:N
O~ A Sy
~ NH N
ke i P q
m (Vla),
o} 0 RE 0 RC Irl
! NH)H/ N N}(
e S p q
m  (VIb),

i coequHeHus: areHTa, cBssbiBatouiero CXCR4, ¢ rpymmol, BiiIouarouieil 1o
MEHBIIEH Mepe ONHO U3 CIAEAYIOIIEro:

(1) xenmarupyromuii parMeHr,

(i) xemat, 0Opa3oOBaHHBIH XeNaTUPYIOIIMM (PAarMEHTOM C XeJaTHPOBAHHBIM
pPamgUOaKTUBHBIM MJIM HEPAJMOAKTHBHBIM KAaTHOHOM WM aHHUOHOM, MPEANOYTHTEIBHO
XeJIATHPOBAHHBIM PAIMOAKTUBHBIM WIIM HEPAAHOAKTHBHBIM KAaTHOHOM,

(iii) parMeHT, Hecyluii KOBAJEHTHO CBA3aHHbIN PaJMOU30TOIN, MPEANOUTUTENBHO PF-
¢dbTOpuUA, MK NPENIIeCTBEHHUK, MOAXOMSAMNHN TSI MEYEHUS TAKUM PaTuOU30TOIIOM,

(iv) nuToTOKCHYECKUH (PparMeHT, TaKOH KaK aHAJIOT aypUCTATHHA,

(v) pnyopecuenTHslit pparmeHT (KpacuTenb), Takoi Kak, Hanpumep, CyS nmm Cy7,

rie R RB, RC »p

2

q U m HUMCHOT 3HAYCHUSA, YKA3dHHBIC BBIIIC, BKIOYAA HX
NPEATIOUTUTECIIbHBIC BAPHUAHTDI OCYILICCTBIICHUA.

BYI[GT MOHATHO, YTO TaKKEC OINPECACICHUA U MPCANIOUTUTCIBbHBIC OIPCACICHUA IJIA
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¢dbparmeHToB (i) - (V), IpUBENEHHbIE BBIIIE JJII COSAMHEHUN B COOTBETCTBUH C M300pEeTeHUEM,
MIPUMEHHUMBI B 3TOM KOHTEKCTE.

Tepmun «arent, cesspBaromuii CXCR4» oTHocuTCcst K JHOOOMY areHTy, KOTOPBIH
crocoOeH CBS3BIBATBCA C XeMOKHHOBbIM penentopoM 4 (CXCR4), npeamodtuTensHO ¢
appunnoCTRIO ICs0 1 MKM wnm Gonee, S00 HM wm 6omnee, 100 HM uu Gonee, S0 HM wiun
6onee, numu 20 HM mnm Gosnee. CpenctBa U crocoObl onpeneneHns ahGUHHOCTH peuenTopa -
CBSI3BIBAIOIETO AareHTa H3BECTHbI B JAHHOW OONACTH TEXHUKHM M BKIIOYAKOT, HAIMPHUMED,
MOBEPXHOCTHBIN IJIA3MOHHBIN pPE30HAHC. B CTPYKTYpHOM OTHOIIEHWH areHT, CBsI3bIBAIOIIMIA
CXCR4, ocobo He orparnumuBaercs. IIpenqnouTurenbHble BApUAHThI OCYIIECTBICHUS BKIIIOYAIOT
(1) mpuponnsni jgurang (CXCL12) u (il) coenuHeHUs, KOTOpPble OTJIHYAIOTCS OT COSHMHEHHMIA
dopmyns (I) mo HacTosmeMy u3obpeTeHuto TeM, uto R? 3amenen na H.

[IpMeHeHusT B COOTBETCTBHH C CEIbMBbIM ACMEKTOM BKJIOUAOT (a) B3aMMOACHCTBHUE
ceszbiBaroiiero CXCR4 areHTa miM ero XMMHUYECKH aKTUBHPOBAHHONH (POPMBI C JIMHKEPOM,
uMeroIuM CTpykTypy ¢opmynsl (Va), (Vb), (VIa) umu (VIb), Tak 4to mepBas KOBaJIEHTHAs
CBsI3b OOpasyercsi MekIny yKasaHHbIM areHtoM, cBs3biBarommM CXCR4, u  ykazaHHBIM
JUHKEPOM, rAe NyHKTupHas juHus B (opmynax (Va), (Vb), (VIa) u (VIb) ykasbiBaer
cBOOOIIHYIO BAJICHTHOCTb, KOTOpPast MpeoOpa3yeTcsi B YKa3aHHYIO MEPBYIO KOBAJIEHTHYIO CBSI3b; U
(b) B3aumopeiicTBue Tpymmel, coxepkalield Mo MeHblLIeH Mepe oauH U3 MyHKTOB (i) - (V) B
COOTBETCTBUH C CEIbMBIM ACMIEKTOM, WJIH €€ XMMUYECKH aKTUBHUPOBAHHOM (POPMBI C YKa3aHHBIM
JMHKEPOM TaKUM 00pa3oM, YTO MEKAY YKA3aHHOM IPYIION U YKa3aHHBIM JIMHKEPOM 00pa3yeTcs
BTOpasi KOBAJIEHTHAsl CBsi3b, Ie BoyHUCTas yuHus B dopmynax (Va), (Vb), (VIa) u (VIb)
YKa3blBa€T CBOOOJIHYK) BAJIEHTHOCTb, KOTOpas mpeoOpasyercss B YKa3aHHYK BTOPYIO
KOBAJIEHTHYIO CBSI3b.

Uro kacaeTcss BapUaHTOB OCYILIECTBJIEHMs], OXapaKTePU30BAHHBIX B 3TOM OIHUCAHUM, B
YaCTHOCTU B (opMyIsie M300pETeHHsI, TPEATIONAraeTCs, YTO KaXKAbI BapUAHT OCYIIECTBJICHHUS,
VIOMSIHYTBIH B 3aBUCHMOM TNYHKT€ (OPMYJIbI, OOBEOUHEH C KaXKABIM BapHAHTOM
OCYILIECTBIIEHUS] KAKAOTO MyHKTa (POpMYJIbl (HE3aBHCHMOTO WJIM 3aBHCHMOIO), OT KOTOPOTO
3aBUCHT YKa3aHHBI 3aBUCHUMBIH TYHKT Qopmyisl uszobperenus. Hampumep, B ciydae
He3aBUCUMOTo NyHKTa 1 popmynel n300peTeHns, B KOTOPOM MEPEUUCIISIOTCS 3 albTePHATHBBI
A, B u C, 3aBucumoro mnyHkta 2 ¢GopMysbl H300pETEHUs, B KOTOPOM MEPEUUCISIOTCS 3
anvrepHatusel D, E u F, u nynkra 3 popmynbl n300peTeHnst, 3aBUCUMOTO OT MyHKTOB (POPMYJIBI
1 u 2, B xoTOpoM nepeuncisoTcs 3 anprepHaTuBbl G, H u I, cnenyer noHumare, 4to onucaHue
OJTHO3HAYHO PACKPBIBAET BAPHAHTHI OCYIIECTBICHHS, COOTBETCTBYIOLINE KoMOnHauusm A, D, G;
A D, H;ADLLAEGAEHAETILAFGAFH,AFIB D,G;B, D, H; B, D, I,
B,E,G;B,EH;B,E,I,B,F,G;B,F, H;B,FI,C,D,G,;C,D,H;C,D, I,C,E, G;C,E, H; C,
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E,I,C F G;C F H;C,F, I ecnu cnenuajibHO HE YKa3aHO UHOE.

AHaJOTHYHBIM 00pa3oM, a TaK:Ke B TEX CIydasx, KOr/ia He3aBUCUMbBIC W/WUJIH 3aBUCHUMBIE
MYHKTBI (DOPMYJIBI HE COEPIKAT AIbTEPHATUB, CIIENyeT TOHUMATh, YTO €CJTH 3aBUCUMbIC ITyHKThI
(OpPMYJIBI OTHOCATCS K MHOKECTBY MPEAIIECTBYIOIUX MyHKTOB (OPMYJIbl H300peTeHusl, modast
KOMOHMHAIIMSI OXBAYEHHOTO UMU 3asBJICHHOTO PEIISHUsS] CUUTAETCS PACKPBITON B SIBHOU (hopme.
Hanpuwmep, B cimyuae HE3aBUCHUMOTO MyHKTA 1, 3aBUCUMOTO MYyHKTA 2, CChUIAIOLIErOCs] Ha MYHKT
1, m 3aBUCHMMOrO MyHKTa 3, cChUIarolierocs Ha oba myHkta (opmynbl uzobperenus 2 u 1,
CelyeT, 4TO KOMOWHAIUS TEXHUYECKHX peleHuil mo myHkTam (opmyisl 3 u 1 sicHO u
HEIBYCMBICJIEHHO PAcKpPbITa, KaK M KOMOWHAIMS PEIISHUN TIO MyHKTaM (hOpMYJIbI H300peTeHHUS
3, 2 uw 1. B cnydae, eciu MPUCYTCTBYeT IOMOJHHUTENBLHBIA 3aBUCHUMBIA MYHKT (HOPMYJIbI
U300peTeHus, KOTOPBIA 3aBUCUT OT JIEOOOro M3 MyHKTOB (hopmyibl uzoOperenus 1-3, cienyer,
YTO KOMOUWHAIWS TEXHUYECKUN pemeHuii mo myHktam 4 u 1, myakram 4, 2 u 1, nyakram 4, 3 u 1,
a Taxke myHktam 4, 3, 2 u | packpbITa SICHO M OJHO3HAYHO. JTO TaKXK€ OTHOCUTCA K
CIENYIOLIUM IyHKTaM.

B wacTHOCTH, N300peTeHre BKIIFOYAET CIIEAYIONNE DIeMEHTHI:

1. Coenunenue cnenyroreit popmyist (1)

R3

HO /R2
\ R'—NH
H © NH,
HN——\<
NH
NH

N
o)
o
NH
@

WK ero (papManeBTUYECKU puemMiIeMast CoJb, TTe:

R! nmpencraiaser coboili  anKkaHAMMIBHYIO Lemb, nOpexnoururensHo  C1-C6
ANKaHAVNMIBHYIO Lenb, Oonee mpeamoururensHo C2-C3 ankaHAMWIBHYIO Ieb M HaubOoJjee
npeanouTuTenbHo auHelnyo CsHs-rpynny;

R? npencrasnser coboit rpymmy popmyst (I1):
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0 c RP

o} RB R
o A,\
N
q
~ A
R o} m

dopmyasr (111):

o} o) RB 0 RC F|<D
X : NH)K( NN\'H\ENW MR
b q
R0 m (1)

win popmynsl (IV):

o} RB o} Il?E
0, N
“ NH N
) RA o]

KOTOpas CBsi3aHa C OCTAJIbHOM YacTbIO COEJUHEHMs CBSI3bIO, OTMEUEHHON NMyHKTHPHOM

(D),

Iv),

JIMHUEH, U TAe

R* npencrasnser coboit H wnm anxun, npeanourutensHo H umn C1-C6 amkum, Gonee
npeanourutensHo H mn C1-3 ankun, Hanbonee npeanourutensHo H mmn et

RE npencrasnser coboii 3aMelIeHHbINH anKui, MpeAnodYTHTENbHO 3amemennbiii C1-C6
AJIKWJI, T/I€ 3aMEIEeHHBbIA aJIKUJI 3aMELIeH [0 MEHbIIeH Mepe OJHON TPyNIol, BEIOpAaHHOH M3 -
NH; u ryanunuso rpynmnsl -NH-C(=NH)-NH;

R® mpencrapmser coboit H uam HeoOA3aTeNbHO 3aMELleHHbIH aiKuji, A€ anKiI
npeanouYTuTeNnbHo npencrasiser coborr C1-C6 amkmin, Oonee mpennmourturensro C1-3 amkwn,
HanOosee npennoutureabHo Cl wmu C3 ankui, ¢ OJHUM WM HECKOJIBKIMU HEOOS3aTeIbHBIMU
3amecturensimu, BeiOpanHbiMu u3 -NH,, -NH-C(=NH)-NH,, -COOH, -CONH,, -OH, -SH, -S-
CHs, u 5-10-uneHnHbrii kapOouukin win 5-10-ujeHHBIH TETEPOIUKI, COMEPKAIIUA KHCIOPOZ,
a30T W/ cepy B KauecTBe rerepoaTroMa (rerepoaToMOB), TA€ YKa3aHHBIA KapOOLMKI WIIH
reTepoLMKI TIPEATNIOUTUTENBHO ABIAETCA apMIOM WM TeTepoapunom, rae RC moxer ObITh
JOTNOJIHUTEJIBHO 3aMELIeH LUTOTOKCUYECKMM areHTOM, TAKUM KaK aHaJOr aypUCTaTHHA, WU
MOXET COJIePKAaThb €ro;

p pasHo O, 1 mm 2,

q pasHO O, 1 nmm 2;

pTq pasHo O, 1 nnu 2,

m paBHO O unmu 1, npeanouturensHo O,

RP npencrasaser coboit H umy BMecTe ¢ IPUIEraoluM K HeMy aTOMOM a30Ta 00pasyeT
5- MK 6-uNeHHbI reTepOLUK, TPMYEM TeTepOLMKI TakKe BKJIroYaeT yacTh R,

RE npencrasnser coboil rpynmy, koTopas BKJIHOYaeT MO MeHblLIEH Mepe OIHO M3

CJIEAYIOIIETO:
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(1) xenmarupyromuii parMeHr,

(i) xemar, oOpa3oBaHHBIH XejatupyromuM QparmMeHToM (1) C XeJaTHPOBAHHBIM
paaMOAKTHBHBIM HWJIM HEPAaJMOAKTUBHBIM KATHMOHOM WJM AHHOHOM, MPEANOYTHTENLHO
XeJaTUPOBAHHBIM PAJNOAKTUBHBIM MJIM HEPATHOAKTHBHBIM KATHOHOM,

(iii) parMeHT, HecylIuii KOBAJEHTHO CBA3aHHBIN PaJMOU30TON, TPEANOYTHTENLHO PF-
(dTopua, WK NpeIeCTBEHHHUK, TPUTOIHbIN )1 MEYeHHUs] TAKUMH PaIHOH30TONAMHY,;

(iv) nuToTOKCHYECKUH (PparMeHT, TAKOH KaKk aHAJIOT aypUCTaTHHA,

(v) pnyopecuenTHast rpynma (KpacuTenb), Takas kak, Hanpumep, CyS wim Cy7; u

R? npencrasnser coboii H unu L.

2. CoenuHenue Wi cojib 1o 1. 1, rae coennaenne umeet Gopmyay (1a):

RS

R2
HN
\£
HN
O H e}
NH,
O \:
NH NH
NH

SO

u rae R? u R’ onpenenens: B . 1.
3. CoequHeHMe UM COJIb U3 M. 2, T1e coenunenue nmeet Gopmyiy (Ib):
R2

R3 Hf\(

HOC:

= \ Q
QS
T S
] o

NH

(Ib)
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u rae R? u R’ onpenenens B 1. 1.

4. CoenuHenue MmM coib no mobomy u3 ma. 1-4, rae RP npencraenser coboii
3ameuteHHbIi TuHelHbli C1-C6 anxun, 6oree mpeanoYTUTENbHO 3aMeleHHbIN truHeiHbIi Cl-
C4 anxwui, KOTOPBIH 3aMeleH Ha CBOEM KOHIIEBOM aTOMe YIiiepoia OJHOM IPyIIo, BEIOPaHHOM
u3 -NH; u -NH-C(=NH)-NHo.

5. CoemuHeHne W cofb 1o MroboMy u3 m.o. 1-4, e R? umeer gpopmyiy (11a) umu (I11a)

o) RB
O E
N R
O Y Y
) RA o)

R (Ia),
(0] (0] RB
N §-—<: :>—\ N RE
. NH)J\( %T/
R”" 0 R (I,

rae R4, RB, RP u RE onpenenenst B 1. 1 nm 4.
6. CoenuHeHne UM cojb 1o modomy u3 .. 1-4, e R? umeer popmyny, BLIOpaHHYO

u3 popmy (IIb) u (I11d):

C

o) RB o) R H
: R 0 P )
m  (Ib)
0 R® 0 R¢ N=N
/
Q yZ
‘\>—®7NH)K( N N\)\RH
{ ta ¥ p q
m (I1d),

rre

R% RE R, P, q U m onpenesneHsl B .n. 1 unu 4, u

RE! mpencrasnsier coGoii rpymmy, KoTopasi BKIIOYAaET 1O MeHblIEH Mepe OHO M3
CJIEIYIOLIETO:

(1) xenmarupyromuii parMeHr,

(i) xemar, oOpa3oBaHHBIH XejatupyromuM QparmMeHToM (1) C XeJaTHPOBAHHBIM
pPamUOaKTUBHBIM WM HEPAJHOAKTUBHBIM KATHOHOM WJIM AHUOHOM, MPEANOYTHTEIBHO
XeJIATHPOBAHHBIM PAIMOAKTUBHBIM WIIM HEPAAHOAKTHBHBIM KAaTHOHOM,

(iii) parMeHT, HecylIuii KOBAJEHTHO CBA3aHHbIN PaJMOU30TOIN, MPEANOUTUTENBHO PF-
¢bTOpUA, MK MPEeNIIeCTBEHHHUK, MOAXOSAIINHN TSI MEYEHUS TAKUM PaTuOU30TOIIOM,

(iv) uuToTOKCHUECKUIl (pparMeHT, TaKOH Kak, HalpuMep, aHaJIOTH aypPUCTATHHA,

(v) pnyopecuenTtHas rpynna (kpacurenb), Takas kak CyS wim Cy7.

7. Coenunenue U cojib 1o 1. 6, rae R? umeer Gopmyny, Boibpannyto us popmyi (Ilc) u

(ITe):
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o} RE
O E1
N R
’ RA o)

H (Ilc)
0 RB
O )K(M\[H\ N RE!
R (0] N—N H (H e)’

rre

R, RE u RE! onpenenens B 1. 6.

8. CoemuHenue umu comb mo mobomy u3 mm. 1-7, rme RE umun R cootsercrrenno,
BbIOpaHbl u3 (1) Tpynmbl, KOTOpas BKJIIOUAET XeJaTtupyroumil ¢parmenr, u (i) Xenara,
00pa30BaHHOIO XeNaTHUPYIOIINM (parMeHToM (1) C XeTaTUPOBAHHBIM PATUOAKTHUBHBIM WM
HEPaJMOAKTUBHBIM KaTHOHOM, W Tl XEJATUPYIOIIHMHA (parMeHT BKJIIOYAET 1O MEHbIIEeH Mepe
OJHO U3 MAaKPOLMKINYECKON KOJBLEBON CTPYKTYPBI C 8-20 KOJNBLIEBBIMU aTOMaMH, U3 KOTOPBIX
2 unu Gonee, MPENNOYTHTENBHO 3 UM OoJiee, BEIOPAHbI U3 aTOMOB KHUCJIOPOJAA, aTOMOB CEPBI U
aTOMOB a30Ta; U ALUKINYECKON XeNaTUPYIOLIEH CTPYKTYPhI C OTKPBITON Lienbio ¢ 8-20 atomamu
OCHOBHOH ILlenu, W3 KOTOPhIX 2 winu OoJjiee, TPEONOUYTHUTENBHO 3 WU OoJiee, SBISIOTCS
rerepoaToMamH, BEIOPaHHBIMU U3 aTOMOB KHCJIOPOAA, aTOMOB CEPbI U aTOMOB a30Ta.

9. CoeanHeHHEe WM COJIb MO JOOOMY H3 M. 1-7, rme XenaTupyromuid (QparMeHT
NpeAcTaBsieT COOOW OCTAaTOK, MOJIYYEHHBIH W3 XEeNaTHUPYIOIIEro areHTa, BBIOPAaHHOTO H3
ouc(kapdbokcumernn)-1,4,8,11-rerpaazadbuniukio[6.6.2Jrekcanexkana (CBTE2a), uukimorekcu-
1,2-muamuaTeTpaykcycHoit  kucnotel  (CDTA), 4-(1,4,8,11-terpaasaunknorerpaneu- 1-mm)-
metminoensoiiHoi  kucinotel  (CPTA), N'-[S-[aueTmn(runpokcu)aMuHo [neHTun [-N-[5-[[4-[5-
AMHUHONIEHTUJI-(TUAPOKCH)aMHUHO |-4-0kcoOyTaHOMI |aMUHO |neHTHIT | -N-rHIpOKCHOyTaHAnAMHU A
(DFO), 4,11-6uc(xapbokcumermin)-1,4,8,11-retpaazadurukio[6.6.2]rekcanekana  (DO2A),
1,4,7,10-terpaazauuknononekad-N,N',N" N"'-rerpaykcycHoit  kuciaorel  (DOTA),  a~(2-
kapookcudTH)-1,4,7,10-Terpaasanuknononekan-1,4,7,10-TeTpaykCyCHOH  KHCIOTBI WA 2-
[1,4,7,10-TeTpaazauuknononekad-4,7,10-TpuyKCyCHOM  KHCJIOTHI|-TIEHTAHIUOBON  KHCJIOTBI
(DOTAGA), N,N'-mumupunokcumtinenaunamus-N,N'-nuanerar-5,5'-6uc(docdara) (DPDP),
IVSTHICHTpUAMUHIEHTayKCycHOH  kucaoTel  (DTPA), stunermuamus-N,N'-TeTpaykCyCHOM
kucinotel (EDTA), stunenriukons-0,0-6uc(2-amuaosTion)-N,N,N',N'-TeTpaykCyCHOH KHCIOTBI
(EGTA), N,N-6uc(runpoxcudensun)stuieanuamMud-N, N'-quykcycHoit  kucinotel  (HBED),
THOPOKCHUATUIIMAMUHTPUYKCYCHOW  kucnotel  (HEDTA), 1-(m-HuTpobensun)-1,4,7,10-
teTpaasanukionekan-4,7,10-tpuanerata (HP-DOA3),  6-ruppasuHmi-N-MeTHITHPUANH-3-
kapbokcamuna (HYNIC), 1,4,7-TpuazanivkiiOHOHAH-1-SHTapHOH  KUCIOTHI-4,7-TUyKCYCHOM

KHUCJIOTbI (NODASA), 1-(1-kapboxcu-3-kapbokcumnponn)-4, 7-(kapdookcn)-1,4,7-
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tpuazauukionoHana (NODAGA), 1,4,7-tpuasanmukioHOHaHTpUYKCYCHOW kuciaoTel (NOTA),
4,11-6uc(xapboxcumeri)-1,4,8,11-rerpaazabunukio[6.6.2rekcanekana (TE2A), 1,4,8,11-
TeTpaasanukiongoaekan-1,4,8 11-rerpaykcycnoii kuciotel  (TETA), TEPIUPUINH-OUC
(MmetunenamunTeTpaykcycHoi kucnotsl (TMT), 1,4,7,10-rerpaazaunknorpunexad-N,N', N" N"'-
terpaykcycHol kucaotel (TRITA), tpustunenterpaamuurexcaykcycHoit kucnorsl (TTHA),
N,N'-6uc|(6-kapbokcu-2-mupunmn)merii]-4, 13-nna3a-18-kpayn-6 (Hzmacropa) n 4-amuHO-4-
{2-[(3-runpokcu-1,6-numeTnn-4-okco-1,4-TMruapo-nupuIuH-2-UIMETHIT)KapOaMOUII |3 THI §
renTaHauoOBOMI KHCJIOTHI ouc-[(3-runpokcu-1,6-numernn-4-okco- 1,4-TuruaponupuIuH-2-
wimernn)amuna] (THP), rme ocratok MokeT ObITh MOJYYEH MyTeM KOBAJEHTHOT'O CBSI3bIBAHHUS
KapOOKCHJIBHOW TPYIIIbI, COAEPKAILIEHCS B XENaTUPYIOIIEM areHTe, ¢ OCTATKOM COEIUHEHHS
gyepe3 CIOKHOIPUPHYIO HITH AMUIHYIO CBSI3b, MPENIIOYTUTEIBHO AMHITHYIO CBSI3b.

10. Coenunenne unm cosb mo 1. 9, rae xematupyromuil areHT BbiOpan 3 DOTA u
DOTAGA.

11. Coenunenue umu conb no modomy u3 mm. 1-10, tne RE umu R¥!, coorsercrsenno,
npencTasisier coOOM rpymimy, KOTOpas BKIKOYAET XeaT, OOpPa30BaHHBIA XeIaTUPYIOLINM
(parMeHTOM C XeNaTHPOBaHHBLIM PaJMOAKTUBHLIM KaTHOHOM, BHIOpaHHBLIM U3 KaTHoHa **Sc,
IS¢, SICr, S2™Mn, 58Co, 52Fe, ®Ni, S'Ni, ©2Cu, **Cu, ¥'Cu, ®Ga, ®*Ga, ’Ga, ¥Zr, Y, ¥Y, *"T¢,
9mre TRy, 105Rh, 10Pd, 1Ag 10M, Wy, 13mpy mpy 17mgn 121Gy 1277 142pp 143py
149pm, 151pm, 19Th, 1538m, 157Gd, 161 Tb, '%Ho, Dy, 'Er, '9Yb, 175Yb, '"Tm, "Ly, '%Re,
188Re, 191pt, 197Hg 18 Ay, 19Au, 212Pb, 203Pb, 2UAL, 212Bi, 213Bi, 2Ra, 225Ac, wn KATHOHHYIO
MOJIeKyJTy, cofepxkantyro '°F, Takyro kax *F-[AIF]>".

12. Coenunenne wiu conb mo 1. 11, rae paanoakTHBHBIN KaTHOH BBIOpaH M3 KaTHOHA
9T 185Re 188Re HSc TSc, “Cu, Cu, ®Ga, Y, n, 'ITb, 'Ho, ’Lu, '**Re, 212Pb, 21?Bi,
213Bi, 22 Ac 1 ?*’Th, unu KaTHOHHOMN MOJIEKYJIBI, coepkameii °F.

13. CoemuHenue uau cojb 1o aobomy u3 .. 1-4, rae R? umeer Gpopmyity, BHIOpaHHYIO

u3 popmyn (IIf) - (ITh):

0 RB

< NH})\ RE2
. AN

R (e} N=—N H (Hf)

o} RE
O E2
N R
< . |
R 0

H (Iig)

o] R®
e} F
N ®
N NH)K( HH\ NCJB—F
0 A \ |
R ol N=N

F (Ih),
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rre

RA RE ornpeneseHsl B .. 1 unu 4, u

R®? Bribpan u3 (i) ocTaTka XeNaTHPYIOIIErO areHTa, COAEPIKALIero KapOOKCHIILHYHO
rpynmny, u (il) xenara, OOpa3s0OBaHHOTO OCTaTKOM XEJIAaTHUPYIOIIEro areHTa, CONep Kalero
KapOOKCHJIBHYIO TpPYMIy, C XE€IaTUPOBAHHBIM pPAJHOAKTUBHBIM WM HEPaIHOAKTHBHBIM
KaTHOHOM WJM aHHMOHOM, TIPEANOYTUTENHHO XEeJNATUPOBAHHBIM  PAaJUOAKTUBHBIM  HJIH
HEPaJMOAKTUBHBIM KATHOHOM,

NpUYEeM YKa3aHHBIH OCTATOK MOJKET OBITh MOJIyUeH IyTeM OOpa3OBaHUS aMUAHOH CBSI3U
U3 KapOOKCHIJIbHOW TPYIIIBI XEJIaTHPYIOLIEro areHTa U aToMa a30Ta, K KOTOPOMY MPHUCOENTUHEH
R".

14. CoenuHenune uiy cotb 1o Jr000oMy 13 1. 13, rae XeaaTupyromui areHT, CoAep Kai
KapOOKCUITBHYIO rpyImy, BbIOpaH U3 ouc(kapdbokcumermn)-1,4,8,11-
TeTpaa3zabuunkio[6.6.2rekcanekana  (CBTE2a),  nmkiorekcui-1,2-quaMUHTETPAyKCYCHOM
kucinorel  (CDTA), 4-(1,4,8,11-rerpaazanukiorerpanen-1-mn)-MeTunOeH30MHON  KUCJIOTBI
(CPTA), N'-[5-[aueTmn(runpokcu )aMuHO |meHTH |-N-[ 5-[[4-[ S-amuHOTIEHTHII-
(runpokcu)aMuHO |-4-okcoOyTanowi |amuHo [meHTw |-N-runpokcudyranauamuna (DFO), 4,11-
ouc(kapobokcumernn)-1,4,8, 1 1-rerpaazadbuninkio[6.6.2rekcagexaHa (DO2A), 1,4,7,10-
terpaazanukiononekan-N,N' N" N"'-terpaykcycnoii kucinotel (DOTA), o-(2-xapOokcusT)-
1,4,7,10-rerpaazauukinogonexkat-1,4,7,10-rerpaykcycHOM KUCJIOTBI WU 2-[1,4,7,10-
TeTpaazanukiononekan-4,7,10-rpuykcycHoil  KucaoThl|-neHTanauoBoit kuciaotel (DOTAGA),
N,N'-munupuaokcumsTinenanaMuH-N, N'-nuanerar-5,5'-0uc(docdara) (DPDP),
IVSTHICHTpUAMUHIEHTayKCycHOH  kucaoTel  (DTPA), stunermuamus-N,N'-TeTpaykCyCHOM
kucinotel (EDTA), stunenriukons-0,0-6uc(2-amuaosTion)-N,N,N',N'-TeTpaykCyCHOH KHCIOTBI
(EGTA), N,N-6uc(runpoxcudensun)stuieanuamMud-N, N'-quykcycHoit  kucinotel  (HBED),
THOPOKCHUATUIIMAMUHTPUYKCYCHOW  kucnotel  (HEDTA), 1-(m-HuTpobensun)-1,4,7,10-
teTpaasanukionekan-4,7,10-tpuanerata (HP-DOA3),  6-ruppasuHmi-N-MeTHITHPUANH-3-
kapbokcamuna (HYNIC), 1,4,7-TpuazanivkiiOHOHAH-1-SHTapHOH  KUCIOTHI-4,7-TUyKCYCHOM
KHUCJIOTbI (NODASA), 1-(1-kapboxcu-3-kapbokcumnponn)-4, 7-(kapdookcn)-1,4,7-
tpuazauukionoHana (NODAGA), 1,4,7-tpuazauuknonoHanTpuykcycHoi kucinotel (NOTA),
4,11-6uc(xapboxcumerin)-1,4,8,11-rerpaazadbunukio[6.6.2rekcanekana (TE2A), 1,4,8,11-
TeTpaasanukiongoaekan-1,4,8 11-rerpaykcycnoii kuciotel  (TETA), TEPIUPUINH-OUC
(MetunenamunTeTpaykcycHoit kucnotel (TMT), 1,4,7,10-rerpaazanukiorpunekan-N,N' N" N"'-
terpaykcycHol kucaotel (TRITA), tpustunenterpaamuurexcaykcycHoit kucnorsl (TTHA),
N,N'-6uc|(6-kapbokcu-2-mupunmn)merii]-4, 13-nna3a-18-kpayn-6 (Hzmacropa) n 4-amuHO-4-

{2-[(3-runpokcu-1,6-numeTnn-4-okco-1,4-TMruapo-nupuIuH-2-UIMETHIT)KapOaMOUII |3 THI §
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renTaHauoOBOMI KHCJIOTHI ouc-[(3-runpokcu-1,6-numernn-4-okco- 1,4-TuruaponupuIuH-2-
wimernn)amuna ] (THP).

15. Coennnenue nnu conb no m. 14, rae xenartupyrommii areHT BeiOpaH m3 DOTA u
DOTAGA.

16. Coenunenue umu comb no jmrobomy m3 mm. 13-15, rne R® mpencrasnser coboii
xenar, OOpa30oBaHHBI OCTATKOM XENAaTUPYIOLIErO AareHra, CoAepiKallero KapOOKCHUIBHYIO
rPyIIy, C XeNaTHPOBaHHLIM PaJHOAKTUBHBLIM KaTHOHOM, BbIOpaHHbIM u3 katuona **Sc, *’Sc,
SICr, S2™Mn, #Co, 2Fe, Ni, S'Ni, 2Cu, “Cu, “Cu, Ga, %Ga, 'Ga, ¥Zr, *°Y, %Y, "¢,
Ompe TRy, 105Rp, 10°pd, WIAg lompy [, 1Bmy ldmp, 17mgy 121G, 1277 142pp 143pp
149ppy 151py 149Th 153Gy 157Gd, 161Th, ¥SHo, 165Dy, 1°Er, 19Yb, 175Yb, 12Tm, "Ly, '*Re,
188Re 191py 197Hg 1Ay, 1Ay, 212pb, 209Pb, 2U1A¢, 2UBi, 213Bi, 2Ra, 2Ac u ?'Th, wm
KaTHOHHOM MONeEKyNbl, cofepskammeii 1°F, taxoit kak '*F-[AIF]*".

17. CoenuHenne wiu cosib Mo 1. 16, rae paauOaKTHBHBIN KaTHOH BBIOpAH M3 KaTHOHA
9T 186Re 138Re MSc. ¥7Sc, Cu, 'Cu, ®Ga, Y, !In, ''Tb, 'Ho, "Ly, '8Re, 212Pb, 2B,
2384, 255 Ac 1 22"™ ynu kaTHOHHO# MONeKyJIel, comepxamteii 5F.

18. CoenmueHue M cojib No JodoMy w3 m.ai. 1-17, rme yka3aHHOE COENMHEHHE WU
conb cBszbiBaeT CXCR4 genoseka ¢ ICso 100 HM unu menee, npeanoututenbHo 20 HM unu
MeHee, HanOoJiee MPEeaNOYTUTENBHO 5 HM Wi MeHee.

19. ®apmanesTHyecKasi KOMIO3ULINS, COAEPIKAIIAs U COCTOSAIAs U3 COCAUHEHHs WU
cosu u3 Jroboro u3 . 1-18.

20. ImarHocTu4eckas KOMIIO3HMLIMS, COAEpP:KAllasi WU COCTOsIAs U3 COCIUHEHMs WU
cosu u3 Jroboro u3 . 1-18.

21. CoenuHeHue WU COJIb MO JEOOOMY U3 1.1, 1-18 myIsi MCMONBb30BaHUS B MEIUIIMHE,
MPEANOYTUTENBHO B SIAEPHOM MeAMLIMHE, Ui sIIepHOM MOJIEKYJIAPHOHN BHU3yalu3alMM, WIH
ONTUYECKON BU3YAIM3ALIMH, UIN HAIIPABJICHHON 3HIOPaAUOTEPAIINH.

22. CoenuHeHHe WM COJb MO JoOoMy m3 m.m. 1-18 nmiust mcmosnw3oBaHus B criocode
JeUeHuss WM TPOQPHIAKTHKH paka, cepAaedHo-cocyaucTbix 3abonesanuii, CIIMa wmm
BOCHAJIUTENbHBIX PACCTPOICTB.

23. CoenuHeHHe WM COJb MO JroOoMy m3 m.m. 1-18 nmist mcmosnw3oBaHus B criocode
JIMAarHOCTUKH W/MITH OTIPENIEIICHUS CTaIuH PaKa.

24. IlpuMeHeHUe JTMHKePa, UMEIOIIero cTpykrypy dopmyisl (Va), (Vb), (VIa) unu (VIb):

o RE o] RC =N
Q N '\)}{
) RA o] ° !
" (Va),



i coequHeHus: areHTa, cBssbiBatouiero CXCR4, ¢ rpymmol, BiiIouarouieil 1o
MEHBIIEH Mepe ONHO U3 CIAEAYIOIIEro:

(1) xenmarupyromuii parMeHr,

(i) xemat, 0Opa3OBaHHBIH XENATUPYIOIIMM (PPAarMEHTOM C  XeJaTHPOBAHHBIM
pPamUOaKTUBHBIM WJIM HEPAJHOAKTUBHBIM KATHOHOM WJM aHHOHOM, IMPEANOYTHTEIBHO
XeJIATHPOBAHHBIM PAIMOAKTUBHBIM WIIM HEPAAHOAKTHBHBIM KAaTHOHOM,

(iii) parMeHT, Hecyluii KOBAJEHTHO CBA3aHHbIN PaJMOU30TOIN, MPEANOUTUTENBHO PF-
¢bTOpuUA, MK NPENIIeCTBEHHUK, MOAXOSIINN ISt MEYEHUS TAKHM PaJHONU30TOIIOM,

(1v) TUTOTOKCHYECKHUIT areHT, TaKOH KakK aHaJIoT aypUCTaTHHA,

(v) pnyopecuenTHslit pparmeHT (KpacuTenb), Takoi Kak, Hanpumep, CyS nmm Cy7,

rne R*, RB, RC, P, Q U m onpeneseHsl B . 1 wiu 4.

Jlanee onucaHbl YEPTEKU.

@ur. 1: Crpykrypsl BbiOpaHHbIx JsurangoB CXCR4. CuHrterndeckas OCHOBa U
mukndecknii  cesispiBatrommii  kapkac CPCR4 (1), FC131 (2) wucnonp3oBasii B KauecTBe
panuoNHraHia B aHau3ax in vitro. 3 u 4 sBysiroTcst panee onucaHHbiMu jurangamu CXCR4 s
medenus ®*Ga (nentukcadop (3) u '"Lu/Y ERT (nentuxcarep (4)) u ObLIM BKIIOYEHBI B
HACTosIIIee UcclenoBaHue nocpencTsoM cepliok (Wester et al. imaging. Theranostics.2015; 5:
618; Schottelius et al. [177] Lu-pentixather: preclinical and first patient results with a highly
promising CXCR4-directed endoradiotherapeutic agent. Journal of Nuclear Medicine.
2015;56:339-339; Herrmann et al. First-in-man experience of CXCR4-directed endoradiotherapy
with 177Lu-and 90Y-labelled pentixather in advanced stage multiple myeloma with extensive
intra-and extramedullary disease. Journal of Nuclear Medicine. 2015:;jnumed. 115.167361).
CrpyxrypHble MOaudukanuy kapkaca ais 5-16 nepeunciens! B Tabmune 1.

®ur. 2: Kunetuka unrepranuszaud | 'Lu-15 u '""Lu-16 B kinerkax CXCR4"™ Chem 1 no
cpaBHenuio ¢ ""Lu-4 (BBepxXy), M KMHETHKa 3kcTepHanusanuu ''Lu-15 u '""Lu-16 B xnerkax

CXCR4" Chem 1 mo cpasnenuro ¢ !"Lu-4 (BHu3y). Bce naHHbBIE BLIPaKe€HBI KAK CpEIHEe
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3HaYeHHE + CTaHAAPTHOE OTKJIOHEHHE (n = 3).

@ur. 3: Jlanubie Ouopacnpenenenus (B % ID/r) udepe3 6 4HacoB moOcCiae WHBEKIWU.
Buopacnpenenenue ''Lu-15 u ""Lu-16 y mbimeii SCID ¢ KCeHOTpPaHCIIAHTATOM OMyXOJH
Jaynu (n = 4), o cpasHenuio ¢ 1 'Lu-4 (n = 4).

@ur. 4. Jlanusie Ouopactpenenenust (B % ID/r) depes 48 4HacoB mocie WHBEKIUH.
Buopacnpenenenue ''Lu-15 u ""Lu-16 y mbimeii SCID ¢ KCeHOTpPaHCIIAHTATOM OMyXOJH
Jaynu (n = 4) no cpasrenuo ¢ \'’'Lu-4 (n = 4).

@ur. 5: Ilpoekumn wmakcumanbHOH wuHTeHcHBHOCTH (MIP, or 0 no 12% ID/mn)
crarnueckux I19T-ckanuposanmii mbimeit SCID ¢ numdomoit laynu, depes 1 wac mocne
HHBLEKIUH ¢ ucrofb3oBanueM ®Ga-3, ®Ga-15, ®Ga-16 u *®Ga-15, npu coBMECTHOM BBEJIEHUH C
AMD?3100 (2 mr/kr).

@ur. 6: Kpusble 3aBUCHIMOCTH aKTHBHOCTH OT BpeMeHH (JInHEeHHbIH rpaduk) B % ID/mn
IS TyJia KpoBU (CepLie), MBILIL, TledeHy u omyxonu. I'paduku ams (a) Ga-3, (b) ®Ga-15 u (c)
%8Ga-16 momy4eHsl U3 UHAMHYECKUX JAHHBIX [1DT MEJNKHX KUBOTHBIX.

[TprMeps! WITFOCTPUPYIOT H300pETeHNE.

IIpumep 1

Marepuajbl 1 METOIbI

1. Xumuyveckue eemgecmea u npu60pbz

PactBoputenu npuodperanu y Aldrich, Fluka, Merck u Prolabo, peaktuser y Aldrich,
Fluka, Sigma, Merck, Acros u Lancaster ¢ KaueCTBOM «aJisl CHHTE3a», «UIA AHAJIHM3a» WJIH
«crenenn yucTothl Anst BOXKX» n ucnonp3osan 6e3 04UCTKH. AMUHOKHCIIOTBI, POU3BOAHBIE
IUI 3AIUTHBIX TPYII, a TaKXKe peareHThl ais coderaHus npuobperamm y Iris Biotech
(Mapkrpensun, I'epmanmsa), Bachem (bybenmopd, Ileeiimapus) wnmm  Carbolution
(CaapObprokken, I'epmanns). Bce peakiyy, 4yBCTBUTENBHBIE K KUCIOPOIY WM BOJE, MPOBOAUIH
B atMoc(epe aprona.

TeepnodasHblii CHHTE3 NENTHIOB MPOBOMWIM B IUIACTHKOBBIX mmpuuax (VWR),
CHaOKEHHBIX (UIBTPOM. PEaKIIMOHHBIA M MPOMBIBOYHBIA PACTBOPBHI BTATUBAIHM B LITIPHIL, IS
NepeMEIINBAHUS IIMPULBI BCTPSAXUBAJIN BPYYHYHO HWJIH C TIOMOIIBIO BCTPSIXHBAIOIIETO
ycrpotictea s mmnpuueB Intelli-Mixer (Neolab, I'efinensOepr, I'epmanus). ns 3arpysku
NEepBOHl  aMHHOKHCIIOTHI HEOOXOIMMBIE SKBHUBAJIEHTHI (9KB.) pACCUMTHIBAIM HAa OCHOBE
TEOPETUYECKON 3arpy304HOM CIOCOOHOCTH, MPEAOCTABICHHON MOCTABITUKOM.

Tonkocnoiinyro xpomarorpaduro (TCX) npns KOHTPONS peakiuu W OMpelneIeHHs
3HaueHni Rf npoBonnnm Ha amomuHueBol Gosbre, MOKpbITOH KpemHeseMoM 60, F254 (Merck).
Jerekuuto MUKOB mpoBomwid B Y@-cere (254 HM) WM mOCHE OKpAIIMBAHUS PAacCTBOPOM

Mostain, COOTBETCTBEHHO.
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[IpenapatuBhyo (uu-xpomarorpadguio BeMONHAIN ¢ 50-100-KpaTHBIM MacCOBBIM
u30bITKOM KpemHesema 60 (pasmep uactun 0,040-0,063 mm, Merck) npu n30bITOYHOM AaBJIEHUH
1-1,5 Gap.

AHaTUTHYECKYI0 W TOJyIpenapaTUBHYK 00pameHHO-(pa30ByI0 BbICOKO3()(PEKTHBHYIO
KUAKOCTHYIO —xpomartorpaduro (BOXKX) BbIMOMHSIM C  UCHOJB30BAHUEM  CIIEAYIOLINX
YCTPOWCTB:

a) Sykam: cumcrema rpamuentoii BOXKX (Sykam GmbH, DOpesunr, I'epmanus),
nerektop 206 PHD UV-Vis (LinearTM Instruments Corporation, Puno, CIIIA), nporpaMMHOe
obecieuerne Winnie 32. Komonku: (a) Nucleosil 100 C18 (5 mxm, 125 x 4,0 mm) (CS
Chromatographie Services GmbH, Jlanrepsexe, I'epmanus), ananurudeckas, u (b) Multospher
100 RP 18-5 (250 x 20 mm) (CS), monynpenapatuBHas. st oOHapyKeHHUsT paIiHOAKTUBHOCTH
BbIx0Zl Y D-oTomerpa ObLT MOAKIIOUEH K CUMHTIILIIIMOHHOMY cueTunky Nal (T1) wameunoro
tumna ot EG&G Ortec (MronxeH, ['epmanusi).

b) Shimadzu: cucrema rpamuentHoii BDXKX Prominence (Shimadzu, [yiicOypr,
I'epmanmst).

B kauectBe smroeHTOB Hcnojib3oBanu cmecu HrO (pactBopurens A) M alleTOHUTPUIA
(pactBoputens B), conepxamue 0,1 00.% TOY. IIpumeHnsnu paznudabie TPOPUIN JTHUHEHHOTO
rpaauenTa 4yepe3 15-30 mun (aHamutnyeckuii) U 15-30 mMuH (monynpenapatuBHelii). CkOpocThb
notoka cocraBsia 1 wMi/MuH (aHanmuTHueckas) W 8-9 mu/MuH (moJynpenapaTHBHAS),
COOTBETCTBEHHO. Y D-nerekuuro nposoauau npu 220 u 254 Hm.

Macc-criektpoMeTpuro ¢ unoHU3amuein anekrpopacnbuieanem, IPU-MC nposomunu ¢
HCTIOJIb30BAHUEM CIIEYIOLIETO!

a) ycrpoiicteo ot Finnigan (tun LCQ B coderanun ¢ BOXX-cucremoii Hewlett Packard
HP 1100). Kononku: (a) YMC Hydrosphere C18 (120 A, 3 mMkm, 125 mm x 2,1 MM), CKOPOCTb
notoka: 0,55 mn/mun; (b) YMC-UltraHT-Hydrosphere C18 (120 A, 2 mxm, 50 MM X 2,0 Mm),
ckopocTh noToka: 0,75 Min/mu; (¢) YMC Octyl C8 (120 A, 5 mxm, 250 MM * 2,1 MM), CKOPOCTb
notoka: 0,35 mu/muH. B kadecTBe smroeHTOB ucmnojb3oBamu cmecu HrO m aneroHutpunia,
conepxarue 0,1 00.% MypaBbUHON KUCJIOTHI AJISt PA3JIMYHBIX JIMHEHHBIX rpagueHToB (7 MuH, 15
MuH, 40 MUH);

wi (b) macc-cnekrpomerp Varian 500-MS IT (Agilent Technologies, Canrta-Knapa,
CIIA).

OKCrepuMeHTHl 10  (IyOPECLEHTHOH MHUKPOCKOTHU TPOBOAMIM C HCIIOJB30BAHHEM
¢dayopecuenTHoro mukpockona BioRevo BZ9000 (Keyence, Ocaxka, Amnonus).

2. Cunmes

2.1. O6mue npoueaypsl
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GP1. 3arpyska TPUTWIXJIOPUANOJUCTUPOIBHON cMoJibl (TCP).

Cunte3s mnentumoB mnpoBoawau ¢ ucnosnb3oBaHueM TCP-cmonsr (0,9 Mmonb/T) B
COOTBETCTBUHU CcO craHaapTHol Fmoc-crparerneir. Fmoc-Xaa-OH (1,2 5KB.) mpUCOEnUHSIIN K
cmone TCP ¢ DIEA (2,5 3xB.) B 0e3BogHOM nuxnopmerane (0,8 Mul/T cMOJIBI) TpH KOMHATHOM
temneparype B TedeHne 1 waca. OcraBmmecs TPUTWIXJIOPHIAHBIE TPYHIBI OJOKHPOBAIU
nobasnenuem 1 mu/r (cmonsl) pactBopa MeOH, DIEA (5:1; v/v) B Teuerne 15 munyt. Cmony
¢unbTpoBan u npombiBanu S pa3z JIXM u 3 paza MeOH. EMKOCTB 3arpy3ku onpenessii 1o
Macce Mocye CYyIIKU CMOJTbI B BakyyMe, U oHa coctaBmiia 0,4-0,9 MMOJTB/T.

GP2. Fmoc CHsTHe 3alAThI

Ceszansblii co cmosoii mentux Fmoc oOpaGareiBamu 20% nunepuauHom B NMP
(00./06.) B Teuenne 10 MUHYT 1 BTOpPOH pa3 B TeueHue S MuHyT. CMouy npombiBanu 5 pa3 NMP.
GP3. N-meTunupoBaHue B ycaoBusax MunyHoOy

Pacteop Tpudenundocduna (5 sxs.), DIAD (5 3xB.) u MeOH (10 3kB.) B cyxom TTI'® (1

MJI/T CMOJIbI) AOOABIISIIN K CBS3aHHBIM CO CMOJION 3aIIMIIEHHbIM NS NEeNTHAAM W BCTPSXUBAJIH
npU KOMHATHOW Ttemmiepatype B Teuenne 10 munyT. Cwmony otraensam ¢uibTpauned u
npomMeiBanu 3 pasza cyxum TI'® u 3 pasa NMP.

GP4. Coennnerne HATU/HOAt

PactBop Fmoc-Xaa-OH, HATU (2 sks.), HOAt (2 skB.), DIPEA (4 5x8.) B NMP (1 mu/r

CMOJIBbI) JOOABISIN K CBSI3aHHBIM CO CMOJIOM MENTHAAM M BCTPSXHBAIN B TEUEHUE 3 4acOB MPH
KOMHATHOU TeMIepaTtype u 5 pas npomeisaiau NMP.

GP5. Caarue 3ammutel Ns Ha ¢cMOJIe

Jns cHATUA 3amuThl NS CBA3aHHBIE CO CMOJION NSs-NeNTHABI TEPEMELINBAIN B PaCTBOPE
mepkanrostanoia (10 ske.) m DBU (5 sxB.) B8 NMP (1 mMi/r cMOibl) B TeueHHE 5 MHHYT.
IIpouenypy CHATHS 3alUTHI NOBTOPSJIN €IL€ pa3, U CMOJy S pa3 npoMbiBanu NMP.

GP6. OTnenenyie neNTUOOB OT CMOJIBI

JIJist IOJTHOTO OTHEJICHHSI OT CMOJIBI IENTUIIBI TPYKIBI 00pabaThIBaIN CMECHIO YKCYCHOM
kucinote/ 2,2, 2-tpudroparanona/[IXM (3/1/6, 006./06./00.) mpu KOMHATHOW TemIieparype B
TCUCHUCE MOoJiydaca, U paCTBOPUTECIIN BbINAPUBAJIN MMPU TOHUKCHHOM JaBJICHUU.

GP7. Hukausais 0enTHOHOTO Kapkaca

K pacrBopy mentuma B IM® (1 MM konnentpauus nentuaa) u NaHCO;3 (5 sks.)
nobGassim DPPA (3 3kB.) mpu KOMHATHON TeMIiepaType, U NepeMeIlnBalIi B TEYCHHE HOYHU HITH
70 Tex MOop, MOKa JMHEHHbIH MeNnTu] He IMepecTaBaj BbIABIATbCS ¢ nomoinbio JDPU-MC.
PacTBopuTens BbhImapuBaiu 10 HEOOIBIIOr0 0ObeMa NMPH MOHWKEHHOM NAaBJICHUH, W HENTHABI
ocaxkaanu B HaceimeHHOM pactBope NaCl u mBakabl mpombiBasiy Boo# st BOXKX.

GP8. Yaanenue Dde 3aiiyuTHOM rpyIibl
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Dde-3amurHyro rpynny yaansiau ¢ ucnosib3oBaHueM 2% ruapasuHa B JIM® npu
KOMHAaTHONH Temmneparype. Yepes 30 MHMH mnenTuabl CO CHATOW 3alIUTOH OCaXAalu C
ucrnoyibzoBanneM Bonabl (Pbf/tBu/Boc-3amuinenHbie mentuabpl) WM AHSTHIOBOTO 3dupa
(menTumbpl  CO  CHATOM  3alIUTOH) W CYWIMIM B OKCUKATOpE TMepen  AajbHeHIIe
(byHKUMOHATU3ALEH.

GP9. Yaanenue kucJoTOJa0WIBLHBIX 3AIIUTHBIX [PYIIT OOKOBOH Llenu

Huknu3oBaHHbIE MEeNTUABI nepeMennBanu B pactsope T®Y, Boast u TIPS (95/2,5/2,5;
00./06./00.) mpu KOMHATHOW TeMIepaType B TEUEHHWE OJHOIO Yaca WM N0 TeX MOop, MOKa ¢
nmoMoiplo DPU-MC 0osbllle HE BBISBISJICA 3allMINEHHBIA MENTUA, a 3aTeM OCAXKOAIH
TU3TUIIOBBIM 3(UPOM, ABAKIBI MPOMBIBAIU JUITHIOBBIM 3(PUPOM H CYLITHIIH.

GP10. N-MerunupoBaHue B yCIOBHIX MUITyHOOY

Pacteop Tpudenundocduna (5 sxs.), DIAD (5 3xB.) u MeOH (10 3kB.) B cyxom TTI'® (1

MJI/T CMOJIBI) TOOABIISUTH K CBSI3aHHBIM CO CMOJION 0-N§ 3aIMIIIEHHBIM MTENTHIAM 1 BCTPSIXUBAIN
B TeueHue 10 MUH npu KOMHaTHON Temneparype. CMouny oTaessuii GuibTpaunei U MpOMBIBAIIH
3 pasa cyxum TI'® u 3 paza NMP.

GP11. Konbroramms cBoboaHo# aMHHO(DYHKIMOHAJIBHOCTH ¢ HezamuuieHHoit DOTA

DOTA (4 sxB.), NHS (5 3kB.) u EDCI (5 3kB.) pactBopsui B Boae u nodasnsiin DIPEA

(8 5kB.). Uepes 15 mun cootsercTByrommii nentun (1 3xB.) 1o6aBIsIM B paBHOM 00bEeME BOABI.
3a X0A0M peakuuu codeTaHus ciequnu ¢ nomoinbio OP-BOXX. Ilo 3aBepiienun peaxuuu
pacTBopuTeNu ynapusaiu B BakyyMe. OCTaTOK peCyCHEHIUPOBAIU B METAHOJE, CYCIEH3HUIO
LEHTPUPYTHPOBAIH, U MPOAYKT, PACTBOPEHHBI B METAaHOJBHON HAJOCAJOYHOU JKUAKOCTH,
OCaKIAH JTUITUIIOBBIM 3(PUPOM, CYIIHIITN U OUHUINAIH ¢ MOMOIIbI0 pernapaTuBHoi ODP-BIXKX.

GP12. Ionyuenue >TanoHHBIX coemuaernit "Ga-, "“Lu-, “Bi- u "Y-DOTA

Jist TIPUTOTOBNEHHST KOMIUIEKCOB "Ga- u "Bi- cmemuBanmu paBHble 00beMbl 2 MM
pactBopa Ga(NOs); wim Bi(OAc); B 1M Oydepe NaOAc u 2 MM BOAHOrO pacTBOpa
COOTBETCTBYIOIIETO Tmentuga, W Harpesanmu g0 95°C B  Tewenume 30 wMuH 1O
KOMIUIEKCOoOOpasoBanuss ™Ga- u 15 MMH TpM KOMHAaTHON Temmeparype st "Bi.
CootsercrByromue kommiekesl ™Lu u ™Y nonyuanu mytem noGaBneHus k nenruny 2,5-
MOJIIPHOTO HM30BITKA COOTBETCTBYIOLIETrO XJIOPHOA METajula, pacTBOpeHHoro B Bozae. Ilpwu
HarpeBaruu 10 95°C B TeueHue 30 MuH 00pa30BaHUE COOTBETCTBYIOLINX KOMIUIEKCOB METAJJIOB
noatsep:kaanu ¢ nomouipro OP-BIXX u 9PU-MC.

GP13. Konbrworauus B (ase pacTtsopa NENTUAHOIO JUHKEPA Y LMUKJIUIICHTANCHTUAHOIO

Kapkaca
Pacteop Fmoc-nmunkepa (1,5 3xB.), TBTU (1,5 sks.), HOBt (1,5 3xB.) u DIPEA (3 3kB.) B

JIM® nobGasnsnn Kk pactBopy nentuma co cHaroil D-Orn-Dde-zammroit 8 IM® (1 3kB.) u
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nepemMenuBaiy B TeueHue 90 MUH NMpPU KOMHATHOU TeMreparype. 3aTeM MPOAYKT OCAKIAIu B
HacbIeHHoM pactBope NaCl, u nmpombiBanu 1Ba pasza Boxoit B2)KX kauecrtsa.

GP14. YVanenue kUca0TONa0WIBHBIX 3ALUTHBIX IPYHII OOKOBOU LIEHU

ITenTun ¢ 3amumeHHONH OOKOBOM LieNbl0 NepemMernrBanu B pactsope T@Y, sBoxer u TIPS
(95/2,4/2,5; 06./06./00.) mpu KOMHATHOH TeMIlepaType B T€UEHUE OJHOTO Yaca WM JO TeX IOop,
MI0Ka B PacTBOpE He MepecTaBall BbIABIATHCS 3amuiierHsii nentua npu OPU-MC, u ocaxxnanu
B AMSTHIJIOBOM 3(pHpe, ¥ MPOMBIBAIIH eIle J1Ba pa3a.

2.2. CuHTe3 aHaJIo0roB LukIn4yeckux neHranentuaos R u R1

CPCR4 (R)

CPCR4 (c[yorn'RNalG] (R) monyuanu, kak ommcano panee (1). Bxkparue, TCP-cmony
3arpykatT Fmoc-Gly-OH B cootserctBuu ¢ GP1, a nuneiinsiit nentun Hd-Orn-R(Pbf)-Nal-G
CHHTE3HPYIOT B COOTBETCTBUHM CO CcTaHmapTHoH Fmoc-mpouenypoit (GP2 wu GP4,
COOTBETCTBEHHO). 3aTeM menTux MeTwinpyioT B cootBerctBuu ¢ GP10, n Fmoc-d-Tyr(OtBu)-
OH (GP4) cBssbBaroT ¢ mentuaoM, JuineHHbIM 3amuTel Ns. Tlocne chsatus 3ammtel (GP2)
npoBOIAT oTnesneHue ot cmodbl (GP6) n nuknmsanuio ocHoHOH wenu (GP7). 3a ymanenunem
Dde-3amurroit rpynnel (GP8) crnenyer ocaskneHue HEOUMINEHHOTO MENTHIA B HACHIIEHHOM
BogHoM pacteope NaCl u muodunusanus u3 pacrsopa tBuOH/H,O. R (450 mr, 0,64 mMmouib,
64%) MONMy4aroT B BUJE JKEITOBATOTO MOpoIKa (uuctora > 90%).

c[yorn’RNalG) (R)

HoN
HOQ {
0
.
H- N ‘\F NH
o - 2

Xunaraeckan opayaa: CygHaNaly

Touman Macca: 701,36

B2XX (10-50% 15 mun): t = 9,7 mus. MC (OPH): m/z = 702,4 [M+H]".
Hono-CPCR4 (R1)

Cuntes HemeueHOro sTajoHHOro coeauHenuss Hoxpo-CPCR4.3  mposogmmm ¢
ucnonb3oBanueM N-mopocykunHumuzna (NIS) B aumeronutpune/Bome (2). Bxparue, CPCR4
pacTBOPSIN B CMeCH auneToHuTpuia u Boabl 1:1 (00./06.) ¢ momyuennem 9 MM pactBOpa, H
nobGasysin 0,45 skB. NIS. Ilo 3aBepmenun peakuuu (5-10 MUH TIpyU KOMHATHOH TeMIiepaType)
fiono-CPCR4 (R1) Beigensimm ¢ UCTIONb30BaHUEM MostymipenapatuBHoil OP-BOXKX.

¢ [iyorn’RNalG) (R1)
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H -
<Eo H~N N—(
Xonvoraeckan dopmyaa: CygHagINgOg

0 H Tounaa macca: 827 26

D

BOXX (15-55% B 3a 15 mun): t = 8 mun; MC (OPH): m/z = 829,4 [M+H]".
FCI31 (R2)
Cunres FC131 (R2) mpoBoamiu B COOTBETCTBUU C MPOTOKOJIOM, ONUCAHHBIM IS

nentuaa R.

c[yRRNalG] (R2)

HN
$—NH;

NH
o S
'r,JLN
H-N H O
fo H-N
N HO?)‘\\
NH
0 N|—| HN~¢
S oI

Xemvoraecxad hopMyIa: GqpH N0
Touraa macea: 729 37

BOXKX (15-55% B 3a 15 mun): t = 8 mun; MC (OPU): m/z = 829,4 [M+H]".

2.3. Cunres ceszbBaromux equaun (L1-L5) nns konbroranuu ¢ 6oxoso#t nenbsto D-Orn
R nmu R1.

B TCP-cmony 3arpyxkaror Fmoc-ABS-OH umn (Fmoc-AMBS-OH) B cooTBercTBUH C
GP1, u nuHeliHble MNeNTUAHbIE LENH KOHCTPYHUPYIOT B COOTBETCTBUM CO CTaHAApPTHOMN
npoueaypori Fmoc (GP2 u GP4, cootBercrBenno). Ilocne otmenenust or cmombl (GP6) B
KayecTBe Fmoc-3a1uIneHHOro nporu3BOAHOTO MENTHIHBIE CBSA3BIBAIOIINE €AMHHLIBI HCTIOIB3YIOT
0e3 IOTOTHUTETbHON OYHCTKH.

Fmoc-dDap(Boc)-Gly-ABS (L1)

CesizanHoit co cmosoi 4-(Fmoc-amuno)bensotinoit kucnore (0,224 mmonb, 1,0 3kB.)
JaBaJi BO3MOXKHOCTD IMpenBapuTeibHo HaOyxHyTh B TeueHue 30 mun B JIM®. 3,0 3xB. Fmoc-

Gly-OH wu 1,5 »kB. Fmoc-D-Dap(Boc)-OH Opun  cesizansl cormacHo GP2 u  GP4,

cooTBeTcTBEeHHO. JIMHeinbii nmenTun otmensin ot cMmonbl (GP6), ocakmany ITU3TUIOBBIM
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3¢upoM u THOPHUITU3UPOBAIIM B TEUEHUE HOYH C MOJTyUYE€HUEM CBS3bIBAIOIIEH enrHALbI L1,
Fmoc-dDap(Boc)-Gly-ABS (R)-4-(2-(2,3-muaMuHONIPOTAHAMUIO )ALIETAMHUIO)

6enzoiinas kucnora (L1)

o ?oc
NH
HO o H
N
N J\/ NH
H |
O

Fmoc

Xmoreckaa popmyma:  CqsHayN4Og
Touraa macca: (2 24

BOXX (10-90% B 3a 15 mun): tr = 12,0 mun; MC (OPH): m/z = 502,5 [M+H-(Boc)]".
Fmoc-dLys (Boc)-Gly-ABS (L2)

CesizanHoit co cmosoii 4-(Fmoc-amuuo)ben3orinoit kucnore (0,224 mmonb, 1,0 5kB.)
ZlaBaJii BO3MOXKHOCTH MPEIBAPUTENBHO HAOyXHYTh B TeueHue 30 muH B JIM®. 3,0 3xB. Fmoc-
Gly-OH u 1,5 skB. Fmoc-D-Lys (Boc)-OH Obumn cBszanbl cormacHo GP2 u GP4,
cooTBeTCTBEeHHO. JIMHeinblil mentun ormermysui oT cMoibl (GP6), ocaxxmany IUITHUIOBBIM

3¢upoM u THOYHUITU3UPOBAIIY B TEUEHUE HOYH C MOJTyUYEHUEM CBS3bIBAIOINEH eTMHHLBI L2,

Fmoc-dLys(Boc)-Gly-ABS (L2)

HN,Boc
O
HOJKO\ o
AN
Q Fmoc

Xovoraecran dopmyaa: CagHagN4Og
Touran macca: 644 28

BOXX (10-90% B 3a 15 mun): tr = 13,0 mun; MC (OPH): m/z = 545,4 [M+H-(Boc)]".
Fmoc-dArg(Pbf)-Gly-ABS (L3)

CesizanHoit co cmosoi 4-(Fmoc-amuuo)ben3orinoit kucnore (0,224 mmousb, 1,0 5kB.)
JaBaJI BO3MOKHOCTh MpeABapUTEIbHO HAOYXHYTh B Tederrne 30 muH B IM®, u 1,5 sxB. Fmoc-
Gly-OH wu 1,5 »skB. Fmoc-D-Arg(Pbf)-OH Obutn cBsizanbl cormacHo GP2 u  GP4,
cooTBeTcTBEeHHO. JImHelHblil mentux otxensian ot cMmonbl (GP6), ocaxxmann ITU3TUIOBBIM

3¢UpoM U THOQUITU3UPOBAITU B TEUEHUE HOYH C MOJTyYEHUEM CBSI3BIBAIOINEH €IUHULIBL.

Fmoc-dArg(Pbf)-Gly-ABS (L3)
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H
HN.. N
Pbf
NH

0
HO/U\©\ Uy
N
H)k/ "
o

|
Fmoc

Xonvraecrad dopayaa: CyzHagMNgOgs
Touraa macca: 824 32

BIKX (10-90% B 3a 15 mun): tr = 12,6 mun; MC (3PH): m/z = 573,5 [M+H-(Pbf)]".
Fmoc-dArg(Pbf)-dAla-ABS (L4)

Ces3annoil co cmonoi 4-(Fmoc-amuno)6en3otinoli kucnore (0,224 mmonb, 1,0 5kB.)

JaBaiy npeaBapuTenbHo HaOyxHyTh B TedueHue 30 muH B IM®. 3,0 5xB. Fmoc-Gly-OH u 1,5

skB. Fmoc-D-Arg(Pbf)-OH 6sin cBsizanbsl cornacHo GP2 u GP4, cootBercTBeHHO. JIMHEHHbIH

nenTua otaensui oT cMousbl (GPO), ocaxknmamu IUATUIOBBIM 3GUPOM U JTHOGUIHUIUPOBAIU B

TCUYCHUEC HOYU C MOJYYCHUEM CBA3YHOLICTO 3BCHA.

Fmoc-dArg(Pbf)-dAla-ABS (L4)

HN. N
Sy Pof
NH
O
Hok@L o4
N
s
: 0O Fmoc

Xrraecxan dopmyaa: CayHeoNgOgS
Touraa macca: 838,34

BIKX (10-90% B 3a 15 mun): tr = 11,6 mun; MC (3PH): m/z = 587,5 [M+H-(Pbf)]".
Fmoc-dArg(Pbf)-dAla-AMBS (L5)

CesizanHoit co cmouoit 4-(Fmoc-amuno)merundensoiinoit kucnore (0,224 mwmons, 1,0

9KB.) JaBaJIK MPENBApUTENbHO HAOYXHYTh B Teuenue 30 muH B [IM®. 3,0 skB. Fmoc-D-Ala-OH

u 1,5 sxB. Fmoc-D-Arg(Pbf)-OH Obutu cBsizanbl corimacHo GP2 u GP4, coOTBETCTBEHHO.

Jluneitapiii menTux otaensii ot cmonbl  (GPO), ocaxmanu AMSTUIOBBIM 3PUPOM |

J'II/IO(I)I/IJ'II/ISI/IpOBaJ'II/I B TCHCHHUE HOYHU C MMOJIYUCHUEM CBA3ZYIOLICTO 3BCHA.

Fmoc-dArg(Pbf)-dAla-AMBS (L5)
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H
HO & HN N.
ﬁ/ Pbf

NH
O H
N

.
: 0] Fmac

Xmoraecxaa dopmya: CisHyNgO,S
Tourasa macca: 852,35

BDXKX (10-90% B 3a 15 mun): tr = 11,6 mus; MC (QPH): m/z = 587,5 [M+H-(Pbf)]".

2.4. Onucanue cUHTE3a OTAEIbHLIX coenuueHuil (P1-P6)

B TCP-cmony 3arpysxkatotr Fmoc-Gly-OH B cootBerctBun ¢ GP1, u nuHeliHbl menTun
H-d-Ala-R(Pbf)-Nal-G cuHTE3upYIOT B COOTBETCTBUU €O cTaHAapTHOH Fmoc-mpouenypoii (GP2
u GP4, cooTBeTcTBEHHO). 3aTeM nenTH anKmmpyroT Dde-aMHHOreKCaHOIOM B COOTBETCTBHUH C
GP10, u Fmoc-d-Tyr(OtBu)-OH (GP4) cBs3bIBatoT ¢ nmenTuaoM co cHAToi 3amuTtod Ns. [locie
casrus 3amuTsl (GP2) npoonst otaenerne ot cMonbl (GP6) m nukiIM3anuo OCHOBHOH LENH
(GP7). 3a ynmanenmem Dde-3amutHoii rpynmsl (GP8) crienyer ocakneHHe HEOUYHIIEHHOTO
NenTHAa B HackllleHHOM BogHOM pactBope NaCl, u muodunmsanus u3 pacreopa ACN/H,0. PO
(132 wmr, 126 MxM, 31%) moaydarOT B BHIE JKENTOBATOrO Mopomka (yucrora >90%).
CootsercrByromuii kapkac R mmu R1 xoHBIOrHpPYIOT €O cBsi3piBaromuMu eauHnnaMu (L1-L5)
cornacao GP13. [Tocnenyromyro KOHISHCALMIO XeJIaTopa BRIMOJHOT cornacuo GP11.

ko [i-yorn'(DOTA-d-(4-amun0)0en3zona-)RNalG (P1)

CunTe3 cooTBercTByOImEro nukianmueckoro mnentupa R1 ¢ ymanennoit Dde-3ammroi
MPOBOIWIN B COOTBETCTBHHU C OOIIMMH NPOIeAypaMHu, onucaHHbIMU Beile. Fmoc-ABS u Fmoc-
DAsp (tBu) Obum cBszanbl cormacHo GP4 u GP2. Ilocne cHsatms 3amwutel Fmoc ¢
ucrnonb3oBanueM 20% rmunepuanHa B JM® (GP2) mnenTux ouMmand ¢ MOMOIIBEO
npenapatuBsHoit OP-BOXX, u DOTA xonvtoruposanu cornacHo GP11. BroBp, nentun
OUHIIANN ¢ TOMOIIbI0 NpenapaTuBHoil OP-B2XKX.

uukio[i-yorn'(DOTA-d-(4-amub0)0enzoun-)RNalG (P1)
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O N-H |
HN N-H O=S
\_’Wo o
Xanmrgeckad doparyaa: Cgat lgolMNis0y; N
Tounaa Macca: 1447 51 n Q

BOXKX (25-55% B 3a 15 mun): tr = 10,1 mux; MC (OPH): m/z = 1448,8 [M+H]", 725,3
[M+H+H]*".
mukiio[i-yorn'(DOTA-dapG-(4-amuno)oenszous- )RNalG (P2):

R1 6bw1 cBsizan ¢ L1 B coorBercTBum ¢ obmumu npouenypamu GP13. Ilocne cusaTus
3amuTel Fmoc ¢ ucnone3oBanmem 20% mnunepunuHa B JAM® (GP2) nmentup ouumamu c
nomotnpto mpenaparuBHol OD-BOXKX, u DOTA xouwtoruposanu cormacHo GP11. BuoBb,
NEeNTH OYULIAIN ¢ TOMOIIbI0 npenapatuBHoil OP-B2XKX.

uukiofi-yorn '(DOTA-dapG-(4-amuno) 6ensousi-) RNalG (P2):

O?;ﬁ;bj()l |
[,
L” 2

|
HO@ HNJ\@ L
H. N%N
gL
(k L Y
-H M
N~ OW\/ \i{
0 N NH
i
Xomnoraecrad doomviaa: CeatlgsIN 700
Tovuwan macca: 1475.55

BYXKX (25-65% B 3a 15 mun): te= 11,9 mun; MC (OPU): m/z = 1476,8 [M+H]", 739,3
[M+H+H]*".
ko [i-yvorn'(DOTA-kG-(4-amuno0)6en3omn-) RNalG (P3):

R1 umu R Obutn cBsizanbl ¢ L2 B cooTBercTBUU ¢ oOmumu npouenypamu GP13. TTocne



CHsiTUs 3amuThl Fmoc ¢ ucnonb3oBanueM 20% munepuanna B JIM® (GP2) mentun ouunimanu ¢

nomotnpto mpenaparuBHol OD-BOXKX, u DOTA xouwtoruposanu cormacHo GP11. BuoBb,

MENTHJ OYULIATHN C MOMOIIBIO npenapaTuBHoil OP-BIXKX.

ko[ i-yorn'(DOTA-kG-(4-amuHo )6eH30m-
)RNalG (P3):

ko[ -yorn'(DOTA-kG-(4-amuHo)6e30mi-

Q

Qs OH
s
&

Xenraecrad copMyda: CorHoglMN 704
Toumraa macca: 817,60

)RNalG (P3b):
Oy, oHO =/
T/—"\
[N N

Xenvmraecraa gopMyaa; CarHeaN =045
Tourag maceca: 139170

B2XKX (25-55% B 3a 15 mun): tr = 12,8 muH;
MC (OPH): m/z = 1519,1 [M+H]", 760,4

[M+H+H]*".

BD2XX (15-55% B 3a 15 mun): tr = 7,9 mus;
MC (OPH): m/z = 1393,2 [M+H]".

ko [i-yvorn'(DOTA-rG-(4-amuuo Gensoun-) RNalG (P4):

R1/R 6b11 cBs3an ¢ L3 B coorBercTBuu ¢ obmmmu npouenypamu GP13. Tlocne cHsaTus

3amuTel Fmoc ¢ ucnone3oBanmem 20% mnunepunnHa B JAM® (GP2) mentun ounmanu ¢

nomotnpto mpenaparuBHol OD-BOXKX, u DOTA xouwtoruposanu cormacHo GP11. BuoBb,

MEeNTH OYULIAIN C TOMOIIbI0 npenapatuBHoit OP-B2XKX.
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ko[ i-yorn'(DOTA-rG-(4-amuno)0eH30MIT- ko[ -yorn'(DOTA-rG-(4-
)RNalG (P4) amuHo)0en3omn- )RNalG (P4b)
OTOHD GH DTOHO o
VAR N
SRR g
NS %O NH — 0
HN::(NHQ HN 0
HN—, ™ o . i

f 2

Xumudeckad hopMyia: GarHgaN 0 s
Tounraz macca: 14145, 70

Xumpgeckad Qopmyma: CirHgalNigChg
Toumag macca: 1545.60

BDXKX (25-55% B B 15 mun): tr = 13,3 mus; MC | BOXKX (15-55% B 3a 15 MuH): tr = 8,2
(OPU): m/z = 1547,2 [M+H]", 774,5 [M+H+H]*". | mun; MC (OPH) : m/z = 1421,5 [M+H]".

wukio[i-yorn'(DOTA -ra-(4-amuno)0enszonn-)RNalG (P5):

R1/R cBs3eiBanm ¢ L4 B coorBercTBum ¢ obmumu npouenypamu GP13. Iocne cusTus
3amuTel Fmoc ¢ ucnone3oBanmem 20% mnunepunuHa B JAM® (GP2) nmentun ounmanu ¢
nomotnpto mpenaparuBsHol OD-BOXKX, u DOTA xouswtoruposanu cormacio GP11. Baoss,

MENTHJ OYULIATHN C MOMOIIBIO npenapaTuBHoil OP-BIXKX.
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ko[ i-yorn'(DOTA-ra-(4-
amuHo)oen3omn-) RNalG (PS):

1ukJgio[-yorn'(DOTA-ra-(4-
amiuo)6en3omn-)RNalG (PSb):

g o
M

&H

Q
[

M

C

M

XHMHIECKAT QOPMYIAT CagHgylMN-04e
Tounag macca: 1559.62

CH
OTOHD
N;"'“\N
E :] ol
N N
e M2 &
0
0

H_N}‘g*N 3
D”_}O H NH,
N’HOW j‘r(qH
Q N
H

Xumpdeckad QOpMyIa: CogHgsN. (0. ¢
Toyraq Macca: 1433,72

B2XKX (25-55% B 3a 15 mun): tr = 12,1 mus;
MC (OPH): m/z = 1560,2 [M+H]", 781,5
[M+H+H]*".

B2XKX (15-55% B 3a 15 mun): tr = 8,0 muH;
MC (OPU): m/z 1435,1 [M+H]", 717,3
[M+H+H]*".

uukio[i-yorn'(DOTA -ra-(4-amuno)mermwibensonsi-) RNalG (P6):

R1/R cBs3piBasu ¢ LS B coorBercTBrm ¢ obmumu nponenypamu GP13. Tocne cusTus

3amuTel ¢ Fmoc ¢ ucnonb3oBanuem 20% mnunepuguHa B IM® (GP2) nentup ouunmmanu c

nomotnpto mpenaparuBHol OD-BOXKX, u DOTA xouwtoruposanu cormacHo GP11. BuoBb,

nenTug OYrinajau ¢ IOMOIIbIO HpeHapaTPIBHOfI

OP-BOXKX.

ko[ -yorn'(DOTA-ra-(4-amuHo )meTnnoen3omn)RNalG (P6ob):




Xumugecxas GOPMVIAL GaghtgNygDye
Tourag macca: 1447, 74

BDXX (15-55% B 3a 15 mun): tr = 8,0 mun; MC (OPH): m/z = 1435,1 [M+H]", 717,3
[M+H+H]*".

"Ga-coenunenus:: obpasosanne "Ga'-xenmara obecmeunBamM ¢ HCMIOJIL30BAHHUEM
nporokosa GP12. TTonydennsie 1 MM BOfHbBIE PACTBOPBI COOTBETCTBYIOIMX KOMILIEKCOB "Ga
pasbasnsanu (cepuiinoe passenenue ot 10* go 101! M B pacteope comu Xenxca (HBSS) ¢ 1%
BCA) u ucnonb3oBanu B uccnenoBanusx ICso in vitro 6e3 nanpHelimeii o0padoTKu.

mukio[i-yorn'([*Ga]DOTA-dapG-(4-amuno)benzonn-)RNalG  ([**Ga]P2): BOXKX (ot
25% no 65% B 3a 15 mun): tr = 11,4 mun, K = 5,3; PacuerHas MOHOHM30TOMHAsT Macca
(CssHs4GaIN17016): 1542,46, obnapyxkenHas ¢ nomomero DPHU-MC: m/z = 1544,8 [M+H]",
772,4 [M+2H]*".

mukso[yorn'([natGa]DOTA-kG-(4-amuno)6enszoun-)RNalG  ([*Ga]P3b): BIXX (ot
15% nmo 55% B 3a 15 mun): tr = 7,6 mun, K' = 3,0; PacueTHass MOHOM30TOMHAasI Macca
(Cs7Ho1GaN17016): 1458,61, oGHapyxeno ¢ nomompbio DPU-MC: m/z = 1459,8 [M+H]", 730,2
[M+2H]**.

mukio[i-yorn'(["Ga]DOTA-kG-(4-amuno)6enzomn-)RNalG (["*Ga]P3): BDXX (ot 25%
no 55% B 3a 15 mumn): tr = 12,9 mun; K' = 6,1; PacyerHas MOHOM3OTOIHAs Macca
(Cs7HooGalIN17016): 1584,51, obHapyxkeno ¢ nomombio DPU-MC: m/z = 1585,0 [M+H]", 1608,9
[M+Na]", 793,7 [M+2H]*".

mukso[yorn'(["Ga]DOTA-rG-(4-amuno)6enzonn-)RNalG ([*Ga]P4b): BOXX (ot 15%
no 55% B 3a 15 mun): tR = 7,7 mun; K' = 3,2; PacuerHass MOHOU30TOMHAsi Mmacca
(Co7Ho1GaN19016): 1468,61, Haiinennas DPU-MC: m/z = 745,3 [M+2H]*".

mukio[i-yorn'(["Ga]DOTA-rG-(4-amuno)6ensoun-) RNalG ([**Ga]P4): BOXX (ot 25%
no 55% B 3a 15 mun): tR = 12,6 mur; K' = 6,8, PacdyerHas MOHOHW3OTOITHAsT Macca
(Ce7HooGalN19016): 1612,51, obuapyxkennas ¢ momompro DPHU-MC: m/z = 1614,9 [M+H]",
808,0 [M+2H]*".
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mukso[yorn'(["Ga]DOTA-ra-(4-amuno)6enzonn-)RNalG (["Ga]P5b): BOXKX (ot 15%
no 55% B 3a 15 mun): tR = 6,8 mun; K' = 3,5, PacueTrHas MOHOUW30TOIHAasi Macca
(CosHo3GaN19016): 1500,63, obHapyxkeHHas ¢ nomombo DPU-MC: m/z = 751,5 [M+2H]*,
787,2 [M+ 2K]*".

mukio[i-yorn'(["Ga]DOT A-ra-(4-amuno)6enzoun-) RNalG (["'Ga]P5): BOXKX (ot 25%
no 55% B 3a 15 mun): tR = 7,9 mun; K° = 3,9, PacueTHas MOHOHW30TOIHAsi Macca
(CesHo2GalN19016): 1626,53, obHapyxkenHas ¢ nomomesro DPHU-MC: m/z = 1626,8 [M+H]",
815,0 [M+2H]*".

mukio[i-yorn'(["Ga]DOT A-ra-(4-amuno )metuntenzomn-)RNalG  ([*'Ga]P6b): BDOXKX
(ot 25% no 55% B 3a 15 mun): tR = 7.9 mun; K' = 3,9; PacyerHass MOHOM30TOMHAs Macca
(CesHo2GalN19016): 1626,53, obHapyxkenHas ¢ nomomesro DPHU-MC: m/z = 1626,8 [M+H]",
815,0 [M+2H]*".

DU yy-coenuHenus: obpaszosanue "Lu-xemara obecreumBamu ¢ HCMOJB30BAHHEM
npotokosa GP12. Ionyuennsie 1 MM BOIHBIE PACTBOPHI COOTBETCTBYIOIIMX KOMILIEKCOB " Lu
paszbasisutu (cepuitHoe passenenue ot 10-4 no 10-11 M 8 HBSS ¢ 1% BCA) u ucnonb3oBanu B
uccnenoBanmsx 1Cso in vitro 0e3 nanbHeleln o6paboTKH.

mukio[i-yorn'(["™Lu]DOTA-d-(4-amuno)6enzonn-)RNalG (["Lu]P1): BOXX (ot 35%
no 65% B 3a 15 mun): tR = 80 mmu; K' = 3,4, PacuerHas MOHOU30TOMHAasi Mmacca
(Ce3sH7ILuN15017): 1619,42, obHapyxeno ¢ momompio DPU-MC: m/z = 1620,9 [M+H],
1,642,8 [M+Na]", 811,2 [M+2H]**, 822,0 [M+H+Na]*".

mukso[i-yorn'(["™Lu]DOTA-dapG-(4-amuno)6enzonn-)RNalG  (["™Lu]P2): BIOXX (ot
25% no 65% B 3a 15 mun): tR = 10,8 mun; K' = 9.8, PacueTHass MOHOM30TOIMHAsI Macca
(CesHs3ILuN17016): 164747, obHapyxeno ¢ nomombro DPU-MC: m/z = 1648,9 [M+H]", 825,2
[M+2H]**, 860,5 [M+2K]**.

mukso[yorn'(["Lu]DOTA-kG-(4-amuno)6enzonn-)RNalG (["Lu]P3b): BOXKX (ot 15%
no 55% B 3a 15 mun): tR = 7,5 mun; K' = 4,0, PacuerHass MOHOU30TOMHAasi Macca
(Ce7HooLuN17016): 1563,62, obHapyxkeno ¢ DPU-MC: m/z = 1565,4 [M+H]".

mukso[i-yorn'(["™Lu]DOTA-kG-(4-amuno) Genzonn-)RNalG (["Lu]P3): BDXX (ot
25% no 55% B 3a 15 mun): tR = 13,1 mun;, K' = 7,7, PacueTHass MOHOHM30TOIMHAsI Macca
(Cé7HsoILuN17016): 1689,51, o6Hapyxeno ¢ nomombo DPU-MC: m/z = 1691,8 [M+H]", 1712,7
[M+Na]", 846,4 [M+2H]*", 857,1 [M+H+Na]*".

mukso[yorn'(["Lu]DOTA-rG-(4-amuno)6ensoun-)RNalG (["Lu]P4b): BOXX (ot 15%
no 55% B 3a 15 mun): tR = 72 mun; K' = 4,1, PacuerHas MOHOU30TOMHAasi Mmacca
(Ce7HooLuN19016): 1591,62, obuapyxenHas ¢ nmomombio DPU-MC: m/z = 15925 [M+H]",
1631,0 [M+K]".



43

mukio[i-yorn'(["™Lu]DOT A-rG-(4-amuno)6enszoun-)RNalG (["Lu]P4): BOXX (ot 25%
no 55% B 3a 15 mun): tR = 13,4 mur; K' = 7,9, PacdyerHas MOHOHW3OTOITHAsT Macca
(Ce7HsoIN196016): 1717,52, obHapyxkeHHas ¢ nomombio JPU-MC: m/z = 1719,9 [M+H]", 860,5
[M+2H]**, 871,1 [M+H+Na]**, 895,7 [M+2K]*".

mukso[yorn'(["Lu]DOTA-ra-(4-amuno)6enzoun-)RNalG (["Lu]P5b): BOXX (ot 15%
no 55% B 3a 15 mun): tR = 7,5 mun; K' = 4,0, PacuerHass MOHOU30TOMHAasi Macca
(CesHooLuN19016): 1605,64, obHapyxkeHo ¢ nomombro IPHU-MC: m/z = 1732,8 [M+H]", 8673
[M+2H]**, 902,6 [M+2K]**.

mukio[i-yorn'(["™Lu]DOT A-ra-(4-amuno)6enzonsn-)RNalG (["Lu]P5): BOXX (ot 25%
no 55% B 3a 15 mun): tR = 6,5 mun; K' = 2.3; PacuerHas MOHOUM30TOMHAasi Mmacca
(CesHo1ILuN19016): 1731,53, obHapyxeHHas ¢ nomombto DPU-MC: m/z = 1732,8 [M+H],
867,3 [M+2H]*", 902,6 [M+2K]*".

Kommekcor ™Y monyuanu, kak omucano B GP12. Tlocne oxnaxknenus oOpasoBaHue
natylll_yerata noarsepskaanu ¢ nomombio BOXKX u MC. IMonyuennsie 1 MM BonHBIE pacTBOPHI
COOTBETCTBYIOIMX "Y-koMmnekcoB pasbasnsau (cepuiinoe passenenue ot 10 no 101 M B
HBSS ¢ 1% BCA) u ucnonszoBanu B uccnenoanusix 1Cso in vitro 6e3 nanpHeimeii 06paboTku.

mukio[i-yorn'(["Y ]DOTA-dapG-(4-amuno)6enzonn-)RNalG (["*Y]P2): BOXX (ot 25%
no 65% B 3a 15 mun): tR = 11,5 mur; K° = 6,1, PacdyerHas MOHOHW3OTOITHAsE Macca
(CssHs3IN17016Y): 1561,43, o6HapyxenHas ¢ nomombio DPU-MC: m/z = 1562,7 [M+H]", 782,3
[M+2H]**, 793,0 [M+H+Na]*".

mukso[yorn'(["Y ]DOT A-kG-(4-amuno)6enzonn-)RNalG (["Y]P3b): BOXX (ot 15%
no 55% B 3a 15 mun): tR = 7.8 mun; K' = 2,7, PacuerHas MOHOU30TOMHAasi Mmacca
(C67HooN17016Y): 1477,58, obHapyxeHHas ¢ nomombio DPU-MC: m/z = 1478,9 [M+H]", 740,4
[M+2H]**.

mukio[i-yorn'(["Y ]DOTA-kG-(4-amuno)6enzoun-) RNalG (["Y]P3): BOXX (ot 25%
no 55% B 3a 15 mun): tR = 12,9 mur; K' = 7,6, PacuerHas MOHOHW3OTOITHAsT Macca
(Ce7HsoIN17016Y): 1603,48, o6Hapy:xeno ¢ momompo IPHU-MC: m/z = 1605,7 [M+H]", 1626,6
[M+Na]", 803,4 [M+2H]*", 814,1 [M+H+Na]*".

mukso[yorn'(["Y DOT A-rG-(4-amuno )6ensoun-)RNalG (["*Y ]P4b): BOXX (ot 15% no
55% B 3a 15 mun): tR = 8,0 mun; K" = 2,8; Pacuetnas moHomnzotomHast Macca (Cs7HooN19016Y):
1505,59, obrapyxeno ¢ nomomeo JPU-MC: m/z = 1506,2 [M+H]", 754,3 [M+2H]*".

mukio[i-yorn'(["Y ]DOTA-rG-(4-amuno)6ensoun-)RNalG (["Y]P4): BOXX (or 25%
no 55% B 3a 15 mun): tR = 13,3 mur; K' = 7,9, PacdyerHas MOHOHW3OTOITHAsT Macca
(Ce7HsoIN16016Y): 1631,48, o6HapyxeHHas ¢ nomompbio DPU-MC: m/z = 1632,9 [M+H]", 817,4
[M+2H]**, 828,1 [M+H+Na]**, 852,7 [M+2K]*".
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mukno[yorn'(["Y]DOT A-ra-(4-amuno)6ensonn-)RNalG (["Y]P5b): BOXX (ot 15% no
55% B 3a 15 mun): tR = 7,0 mun; K* = 3,6; Pacuetnas moHomnsotomHast Macca (CsgHooN19016Y):
1519,60, obHapysenHas ¢ momoubio IPU-MC: m/z = 761,0 [M+2H]*".

tukno[i-yorn'(["™YDOTA-ra-(4-amuno)6enzoun-)RNalG (["™Y]P5): BOXX (ot 25% mno
55% B 3a 15 mun): tR = 9,6 mun; K" = 2,8; Pacuernas monousotomnHas macca (CssHo1IN19016Y):
1645,50, obHapyxeHo ¢ nomoinsio IPU-MC: m/z = 1646,9 [M+H]", 824,1 [M+2H]*", 859,5
[M+2K]*".

KowmmnekcooOpazoBaHne ¢ BHCMYTOM TNIPOBOIWJIM C HCIOJIb30BAHHEM MPOTOKOIIA,
omucannoro B GP12. O6pasosanue xenata "B noareepxnanu ¢ momompsro BIXKX u DPU-
MC. Tlonyuennbie 1 MM BOIHBIE PACTBOPHI COOTBETCTBYIOINMX KOMIUIEKCOB "Bi pasbassnu
(cepmitnoe passenenne or 10* mo 10 M B HBSS ¢ 1% BCA) u wucCrmonb3oBaqu B
uccienoanusix ICso in vitro 6e3 nanbHelimeii 00paboTKu.

uukio[i-yorn'("Bi]DOT A-dapG-(4-amuno)6ensoun-)RNalG  ([™Bi]P2): BDXX (ot
15% no 55% B 3a 15 mun): tR = 89 mun; K' = 3,9; PacdyerHas MOHOHM30TOIHAsl Macca
(Cs4sHs3BiIN17016): 1681,51, oGHapyxeno ¢ nomombo DPU-MC: m/z = 1682,2 [M+H]", 839,8
[M+2H]**.

tukno[i-yorn'(["Bi]DOTA-kG-(4-amuno)6enzonn-)RNalG (["Bi]P3): BOXX (ot 15%
no 55% B 3a 15 mun): tR = 89 wmmu; K' = 3,3; PacuerHas MOHOU30TOMHAasi Mmacca
(Ce7Hs0BiN17016): 1724,56, obHapyxennas DPU-MC: m/z = 1726,2 [M+H]*, 863,2 [M+2H]*".

tukno[i-yorn'(["Bi]DOTA-rG-(4-amuno)6enzoun-)RNalG (["Bi]P4): BOXX (ot 15%
no 55% B 3a 15 mun): tR = 9,0 mun; K° = 3,7, PacuerHass MOHOU30TOMHAasi Mmacca
(Cs7HzoBiN19016): 1751,56, obHapyxeHHas nocpeactsom IPU-MC: m/z = 1752,3 [M+H]".

ukno [i-yorn'(["™Bi]DOTA-ra-(4-amuno)6enzoun-)RNalG (["Bi]P5): BOXKX (ot 15%
no 55% B 3a 15 mun): tR = 9,1 mumua; K' = 4,0, PacuerHass MOHOU30TOMHAas Mmacca
(CesHo1BiIN19016): 1765,57, obnapyxkennas ¢ nomompbio JPU-MC: m/z = 1767,5 [M+H]",
885,1 [M+2H]*".

2.5. Ucnonp30BaHNEe HOBOTO CBSI3BIBAIOIIETO 3BeHA U onucanue ero cuHresa (F1-F4)

2.5.1 Cunre3 '®F-MeueHHBIX MpenIIecTBEHHUKOB Ul KOHbioranuu ¢ D-Orn 6okoBoit
uensro R nimu R1.

B TCP-cmony 3arpyxkator Fmoc-ABS-OH B coorBerctBum ¢ GP1, u nuHeiiHbIe
NEeNTUIHBIE LENH KOHCTPYUPYIOT B COOTBETCTBHH CO CTaHHApTHOW mpouenypoit Fmoc (GP2 u
GP4, cooTBercTBeHHO). N-KOHen co cHiATOH Fmoc Obl mpeBpaieH B COOTBETCTBYIOIIUI a3un
corjlacHo paHee omyOnmkoBaHHOUW mnpouenype (Goddard-Borger and Stick, An efficient,
inexpensive, and shelf-stable diazotransfer reagent: imidazole-1-sulfonyl azide hydrochloride.

Organic letters 2007, 9 (19), 3797-3800). Bkparue, nmunazo-1-cynbhpoHmIa3ua TUAPOXIOPUT
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(1,5 2kB.), CuSO4 u DIPEA poGaBnsyim k mentuay, CBsi3aHHOMY co cmoJioi, mpu 4°C.
OxnaxxkneHue MpoIoJKajil B TeUEHUE 2 4acoB, U CBA3AHHBIN CO CMOJION MENTUA BCTPSIXUBAIU B
TedeHHe HO4YM NpU KOMHaTHOM Temmepatype. Ilentun otmensinu ot cmodbl corjacHo GP6 u
THOQUIM3UPOBATTU B TEUECHUE HOYU. N-nponaprun-N,N-aumerun-
aMmMoHuoMeTrooponmnuHakonar (1,5 skB.) oowsenunsuin ¢ KHF, (3 M pacrsBop B BOZE, 2,6
5kB.) u 3,6 3xB. HCI (4 M pactBop B Boze) u HarpeBanu 1o 45°C B teuenne 2 vacos. [Tocne
noGasnenust 1,2 mn NH4OH (1 M B Bozme) ans perymsuuu pH pactBop moOamisuin K asun-
nentuay. Cmech HarpeBanu Ao 55°C B TeueHue 15 4YacoB M OYMINAIM C TOMOIIBIO
npenapatuBHoi BOXX. Ounmenssiii pparmeHT cszbiBamu ¢ R mnm R1, coOTBETCTBEHHO, C
ucnons3oBanneM HOBt, TBTU u DIPEA B cranmaptHbix ycnosusix (GP4).

N-nponapruia-N, N-auMeTHIAMMOHHOMETHI00POHUIMUHAKOJIAT:

Xunrmeckan dopmyna: CqoHozBNO,*

Tounas Macca: 224,18

CuHTE3 MpOBOIMIM B COOTBETCTBUH C OIMYOJMKOBAHHOW MPOLEAYypPOHl ¢ HeOOJNbLINMU
monudukanmsmu (Liu et al., Kit-like 18 F-labeling of RGD-19 F-Arytrifluroborate in high yield
and at extraordinarily high specific activity with preliminary in vivo tumor imaging. Nuclear
medicine and biology 2013, 40 (6), 841-849). Bkparue, B CyXyl KpyIJOJOHHYIO KOJOy B
atMocdepe azota 3arpysxkanu 53,8 mxi (0,5 mmonb, 1,0 5kB.) N,N-numeTuinponaprujiaMuHa 1 3
mi cyxoro JIXM. Ilpu komHaTHO# Temnepatype mo karusim pobasisu 80,1 mka (0,5 Mmoub,
1,0 skB.) HomomeTm-6opoHuINHHAKoNaTa. [Ipu nepeMeInnBaHny pacTBOP CTAHOBHJICS MYyTHBIM,
u Oenblil 0canok OTAesUN UIbTpaureii uepes 2 yaca MHTEHCUBHOTO nepeMernnsanus npu 0°C.
Ocamoxk mBakIbl MPOMBIBAM  JIENSHBIM AMSTHJIOBBIM 3(QUPOM M HCHOJB30BATH  Oe3
nonojHUTeapHOM ounctku. 104 mr (0,45 mmonb, 93%) cobupanu B Buae OeNOro TBEPAOTO
BewecTa. PacuerHas MoHomsotomnHas macca (C12H23sBNO,"): 224,18; o6Hapyskennas npu DPU-
MC: m/z = 224,2 [M]*. "H-SIMP (400 MI'u [Bruker], CDsCN): & [ppm] = 1,31 (s, 12H); 3,17 (s,
6H); 3,21 (t, 2H); 3,23 (s, 1H); 4,22 (d, 2H). *C-AMP (101 MT'it [Bruker], CDsCN): § [ppm] =
24,89.

HNmupazon-1-cyabgonnnasua ruapoxJopua;

HCI

Xummaeckaa Gopmyna: C3H,4CINSO,S
Toumasa Macca: 208,98
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CuHTE3 BBINOJHSIA B COOTBETCTBUHU C ONMyOJMKOBaHHBIM npoTtokojioMm (Hansen et al,
Simple and efficient solid-phase preparation of azido-peptides. Organic letters 2012, 14 (9),
2330-2333). Bkparue, cynpdponumxmopun (1,62 mi; 20,0 mmonp, 1,0 3xB.) mobaBnsim 1o
KaIJIsiM K OXJIaxkIeHHOH ibioM cycnensuu NaNs (1,3 r; 20,0 mmons, 1,0 3xB.) B8 MeCN (20 mi),
U CMeCh IepeMelINBAIM B TEYCHHE HOYM NPH KOMHATHOH Temmepartype. IIpu MHTEHCHBHOM
NepeMEINBAHNH K OXJIAKICHHOMY JIbJOM PacTBOPY OCTOPOXKHO Ao0aBysiiim uMumason (2,5 T
38,0 mmoub; 2,0 5KB.) U NepeMeIlnBajl B TeUEHHE 3 4YacOB NPU KOMHATHOHM TeMIlepaTtype.
PactBop pazbasmsiiu EtOAc (40 mutr) u mpombiBaiiu BoAow (2 X 40 MJT) U HACBIIIEHHBIM BOJIHBIM
pactBopom NaHCOs (2 x 20 mi), cyurmm Hax MgSO4 u punsrposanmu. Ceexuii pactsop HCI B
EtOH (nmonydennsiii myrem nobasnenns no xarmism AcCl (10,0 mur) K OXJTaXXAEHHOMY JIBJIOM
cyxoMmy sTa”ody (25 mur)) MemieHHo nobaBisui K (uibTpary npu nepememmsanuu npu 0°C.
Kpucramnmm3oBaHHBI TPONYKT OTHESLIN (QuubTpauuell Ha Jbay, W Oenble KPUCTAJUIBI
npoMmbiBasu JenssabiM EtOAc, monyyas 6eciseTHbie uribl (2,0 T; 9,5 mmonb; 48%). CoenuHenue
UCTIOJIB30BAIN O€3 NOTIOTHUTENbHOM OUYUCTKH U XpaHuiu npu -20°C.

2.5.2 Onmcanue cuHTe3a OTAENbHBIX coenuHeHui (F1-F4).

Huxaoli-yorn'(AMBF3;(metun(1H-1,2,3-Tpuazon-4-un)4-amuno)oensoun-) RNalGJ
(F1) (OranonHoe coeanHeHHUe)

R1 cesseiBamn ¢ AMBF;3-ABS-OH B cootBercTBuM ¢ o0mumu mpouenypamu GP4.
Ilentun ouninanu ¢ nomouieto npenaparusHoi OP-BOXX.

muko[i-yorn'(AMBFs(mernn(1H-1,2,3 -tpuazon-4-un)4-amuno )oensonn-)RNalG] (F1):

Xmvomeckad GopMyna: CygHgBF3IN{30;
Tounas Macca: 1137.38

BDXKX (25-65% B 3a 15 mun): tr = 10,3 mun; MC (OPH): m/z = 1138,6 [M+H]".

Huxaoli-yorn'(AMBF3(metun(1H-1,2,3-tpuazon-4-uma)-vG-4-amuHo)0eH30M.1-
)JRNalG] (F2) (JrajioHHOe coequHeHue)

R1 ceszbiBaiu ¢ AMBF3;-vG-ABS-OH B cootBerctBum ¢ obmumu npouenypamu GP4.
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IlenTua ountmanu ¢ nomombio npenapatusHoi OD-BOXKX.
[uxno[i-yorn'(AMBF;(metuin( 1H-1,2,3-tpuazon-4-un)-vG-4-amuno )oenzonn-)RNalG]
(F2):

N HN
o “H NH;

Xmnvgeckad GopMyna: CsgHyBF4IN;sOq
TouHasx Macca: 1293,47

BDXKX (25-65% B 3a 15 mun): tr = 11,1 mun; MC (OPH): m/z = 1294,8 [M+H]".

Huxaoli-yorn'(AMBF3;(meTun(1H-1,2,3-Tpua3zon-4-uma)-rG-4-amuHo)0eH3 011~
)RNalG] (F3)

R1 cBszeiBau ¢ AMBF;-rG-ABS-OH B cootBerctBum ¢ obmumu npouenypamu GP4.
IlenTux ounimanu ¢ nomombio npenapatusHoi OP-BOXKX.

Hukno[i-yorn'(AMBF3;(merun(1H-1,2,3-tpuazon-4-nn)-rG-4-amuno )oenzomn-)RNalG]
(F3):

Xinvmmeckad GOpMyIa: CszHyBF /MN1g0g
TowHad Macca: 135051

BOXKX (15-65% B 3a 15 mun): tr = 11,3 mun; MC (OPH): m/z = 1352,0 [M+H]", 1374,0
[M+Na]"; 676,8 [M+2H]*".

Huxao[-yorn'(AMBF;3;(metua(1H-1,2,3-Tpua3zon-4-un)-rG-4-aMmuHo )0 eH3 011~
)RNalG] (F3b)

R cBszpiBaiun ¢ AMBF3-rG-ABS-OH B cootBercTBuu ¢ obmumu npouenypamu GP4.

IlenTua ountmanu ¢ nomombio npenapatusHoi OD-BOXKX.
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Hukno[-yorn'(AMBF;(metun(1H-1,2,3-tpuazon-4-nn)-rG-4-amuno )oenzonn-)RNalG]
(F3b):

Xenrmeckad GopMyIa: Cs7HrsBFaN130q
Todmas Macca: 1224 61

BOXX (15-55% B 3a 15 mun): tr = 8,7 mun; MC (OPH): m/z = 1226,2 [M+H]".

Huxaoli-yorn'(AMBF3;(metun(1H-1,2,3-Tpuazon-4-ui)-kG-4-amuno)oeH3oni-
)RNalG] (F4)

R1 cBszeiBau ¢ AMBF;-rG-ABS-OH B cootBerctBum ¢ obmumu npouenypamu GP4.
Ilentun ouninanu ¢ nomouieto npenaparusHoi OP-BOXX.

Hukno[i-yorn'(AMBF3;(metun(1H-1,2,3-tpuazon-4-nin)-kG-4-amuno)oenzonn-)RNalG]
(F4):

Xmvrmeckad QopMyna: CsrHzsBFsiN150g
TouHaa Macca: 1322,50

BDXX (15-55% B 3a 15 mun): tr = 12,1 mux; MC (3PH): m/z = 1323,8 [M+H]".

3. BeeneHue paaMOaKTUBHON METKHU

3.1. Paguoitonuposanue

Bce nenTtuabl noaBeprany paguoakTUBHOMY HOAMPOBAHUIO C MCIOJB30BAHMEM METOA
IodoGen®. Bxparue, 100-200 mkr nentuga pacteopsuin B 5-10 mxn IMCO. 3tot pactBop
pazbasisutn 0,5 mi Honupyromero Oydepa TRIS (25 MM TpuceHCI; 0,4 M NaCl, pH 7,5) u
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NEPEHOCUJIM B PEAKLUMOHHYI0 Mpobupky Tumna JnmeHpopd, mokpeityro 150 mxr lodoGen®.
IMocne noGasnenus ['*°I|Nal (18-20 Mbk, Hartmann Analytic, Bpaymiseiir, [epmanus) umm
['>*T]Nal (220 MBx, GE Healthcare, BpayHinseiir, ['epmanus) peaklMOHHBIH COCy/l HA KOPOTKOE
BpeMsl BCTPSXMBAJIU U TPOJOJDKAIM PEAKIUI0 MEYEHUs B Te4YeHHEe |5 MHH mpu KOMHATHOM
TeMmepaTrype. 3aTeM pacTBOp MENTHAA YAAISUIM U3 HepacTBOpUMOro okuciurens. OtneneHne
MEUEHBIX TMPOAYKTOB OT HEMEYEHOTrO TPEALIECTBEHHHKAa OOECIeYnBald C IOMOIIBIO
rpaauenTHON OD-BOXKX. [Insa uicciaenoBannii CBA3BIBAHUS in vitro ¢pakumto npoaykra BOXKX
UCTIOJIB30BAIIM KaK TAKOBYIO M Pa30aBisuid 1O HEOOXOAMMON KOHLEHTPALMU C UCTIOJIb30BAHUEM
COOTBETCTBYIOLIEH cpeabl Ansd aHajm3a. JlIsl SKCIEepHMEHTOB MO  OuopacnpeneneHuro
COOTBETCTBYIOIIYIO (PPAKIHMIO MPOAYKTA pa30aBsin BOAOH M MEpeHOCHIN B KapTpumk SepPak
Plus C-18 (Waters, OmbopH, I'epmanus). Kaptpumk npomblBaIM BOIOH, M 3aTeM
UMMOOHMIIN30BAHHBIA PAaJUONENTH]] IIONPOBATN | MJT alleTOHUTpUiIA. PacTBOpUTENDb yaamsm
OapObOTHPOBaHKMEM MOTOKA aproHa 4epe3 pactBop pamuosuranna mpu 90°C B teuenue 20 MuH.
3areM pagMOaKTUBHBIE HOAMPOBAHHBIE TMENTHABl BOCCTAHABIMBAIM 1O KOHLEHTPALMH
akTuBHOCTH npuMepHo 1 MBk/100 Mk ¢ ucnons3oBanueM @BP 1 ncmonp30Bain Kak TaKOBOM
JUTSL UCCIIEIOBAHUS HA KUBOTHBIX 1N VIVO.

3.2. Benenue metku **Ga

%8Ga monyuanu smrouposaHuem remeparopa °°Ge/*®Ga ¢ marpukcom SnO; (iTHEMBA
LABS, IOxnas Adpuka) 1 M HCI (5,5 mi) 1 uMMOOMIN30BaIM Ha KapTPUIKE C CHIIBHBIM
katnoHooOMeHHHKOM (SCX - Chromafix, pasmep M, Macherey-Nagel, HropeH, I'epmanus).

Jlns uccnenopanuii Ha skuBOTHBIX *®*Ga-nentukcadop rotosunu B cucreme Gallelut+ mo
aHAJIOTUH C paHee OMyONMKOBAHHOM mpouenypoii medenus *®Ga (Notni, et al., TRAP, a powerful
and versatile framework for gallium-68 radiopharmaceuticals. Chemistry 2011, 17 (52), 14718-
22.) (SCINTOMICS GmbH, TI'epmanusi). Bkparne, mpoBoamiu peakuuio (pakiuil sioara
renepatopa *Ga (1,25 mi; 600-800 MBk, 3Hauenue pH noseneno no pH 3,3 ¢ momorpsto
Oydepa, 900 mxn pacrsopa 14,4 r HEPES B 12 M Bomel) ¢ 3,5 HMOJb COOTBETCTBYIOILETO
DOTA-nentuna (ot P1 go P5) B Teuenue 5 muH. Pagmoxumuueckas yucrota Bcerga Obuia
>99%, uro moaTBep:kAaeTcss ToHKocnonHo# xpomarorpadueit (TCX) u Bbicok0o3(heKTUBHOM
xKunKocTHOH xpomarorpagueii (BIXKX). obasnenne 1 mn ®BP u KOHUEHTpHpOBaHUE B
BaKkyyMe 10 o0mero ooObema 1 MJT 1aBajio He COIep Kallie PaCTBOPUTENICH COCTaBbI C YISIbHON
aKTUBHOCTBIO B tuana3one ot 100 no 150 MBbk/HMOIE.

3.3. Beenenue metku 'Lu

Jlns meuenust ""Lu cootsercteyromue DOTA-nentuapt (ot P1 mno P5) pacteopsiiu B
Boze ¢ noyueHuem 100 MxM pactBopa. U3 3Toro pacteopa TpebyeMblii 00beM ObLT noOaBieH K

"LuCls B 0,04 M HCI (itg Isotope Technologies Garching, I'apxunr, I'epMaHust; KOHLEHTPALUs
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aktuBHOCTH. 370 MBK/500 MKI) njisi TOCTHIKEHUST OTHOIICHHSI aKTHBHOCTU TENTHIA K 177Lu,
pasHoii 0,75 mmonb nentuaa Ha 25 MBk "LuCl;. K sroit cmecu mobasmsmu 10 mxn 1 M
NH4OAc BMecTe ¢ BOmOH, 4T0OBI MONYy4UTh OOMMI peakunoHHbIH 00beM 100 mki. PactBop
HarpeBanu 10 95°C B Teuenue 30 muH. Ilocne oxnaxkaeHus paaMOXMMHMUYECKYH0 UHUCTOTY
OTIpeNeNsId € TOMOINBI TOHKOCHOHHONH xpomarorpadpmu (TCX) (oObrano >98%). s
UCCIIEZIOBAHUI In Vitro W in vivo peakIuoHHyK cMech pazdbaBnsin ®BP no HeobOxommmor
KOHIICHTPALWU aKTHBHOCTH U MCTIOJIb30BANIN KaK TAKOBYIO JUIS SKCIIEPUMEHTOB.

4. Onpeoenenue runoghunsnocmu

K pacrBopy npubmuzurensuo 0,5 Mbk paguoakTuBHO MedeHHOro mentuna B S00 MK
@OBP (pH 7,4) nobasnsimu 500 Mk oktaHona (n = 6). PrakoHbBI HHTEHCHBHO BCTPSXHBAIN B
TedeHne 3 MuH. JIid  JOCTHKEHHS KOJMYECTBEHHOro pasmeneHus (a3  (iIakoHI
uertpudyruposamu npu 14600 x g B Teuenue 6 muuyt B Biofuge 15 (Heraeus Sepatech,
Octepone, I'epmanust). Konnenrpanuun aktuBHOcTH B 100 MK oOpa3niax Kak BOJHOW, Tak U
OpPraHn4eckoi (a3pl M3MEPsUIM C TMOMOINBI0 Y-CHeTYHKa. PaccumrtbiBanmu kak ko3dduumeHt
pactipeneneHusi Pow, KOTOPBIH ONpenenseTcsi Kak OTHOLIEHUE MOJIIPHBIX KOHIIEHTPALU OHOTO
BUAa A MEXAy OKTaHOJIOM U BOJIHOM (a3oil B paBHOBecuH, Tak U log Pow, KOTOpBI sBIsieTCs
BAKHBIM ITAPAMETPOM, UCTIOIB3YEMBIM ISl XaPAKTEPUCTUKU JTUIOPHIBHOCTH COSTUHEHHSL.

5. Oyenxa in vitro

JUIs S5KCIEPUMEHTOB i Vitro MCHOJIB30BAIHN CIEAYIOINE KIETOYHbIE JIMHUH: KJIETKH T-
KJIETOYHOTO Jieliko3a denoBeka Jurkat, knerkn B-knerouHoi mumdomelr mMeimu Ep-Mycl1080 u
Chem-1. Knerxku Jurkat xynpruBupoBasn B cpene RPMI 1640 (Biochrom, I'epmanus),
comepxameii 10% smOpuonanbHoit Temstubeil cbiBopoTku (DTC) (Biochrom, I'epmanus).
Knerounyro munuto Chemicon's Wild-Type (Chem-1), skcnpeccupyromyro CXCR4 yenoseka,
KyapTHBHpOBaM B cpene DMEM (Biochrom, I'epmanmsa) ¢ nmobasnermem 10% ITC, 1%
3aMEeHUMBIX aMUHOKHCIOT (Biochrom, I'epmanmst) u 1% HEPES (1M). Knerounyro nuamnto Ep-
Myc1080, skcnpeccupyromyo CXCR4 wmbimu (Donnou et al, Murine models of B-cell
lymphomas: promising tools for designing cancer therapies. Adv Hematol. 2012:701704),
BoIpamuBain B cpene RPMI 1640 ¢ nobasnenuem 20% OTC, 1% 3aMeHUMBIX aMUHOKHCJIOT
(Biochrom, I'epmanms) u 0,1% 2-mepkanrostanHona (Sigma-Aldrich, T'epmanus). Bce
KJIETOYHble JMHUU KynbTuBUpoBaiu npu 37°C B yBnaxHeHHo#W artmocdepe ¢ 5% CO; u
NACCUPOBAIIN IBA-TPH Pa3a B HEAEIIO, B 3aBHCUMOCTH OT TUIOTHOCTH KJIETOK.

Ananussl adbdUHHOCTHU PELENTOPOB

Konkypenrasie uccnenopanus, HanpasyieHHble HA CXCR4 yenoBeka, ObLIM BBITIOJHEHBI

¢ ucnombiopanreM CXCR4-NONOKUTENBHBIX KIETOK T-kieTouynoro Jjeiikosza Jurkat m !2°1-

FC131 (*I-2), manpasnennbix Ha mbimuable CXCR4, Eu-Mycl080 knetok B-kiaerouHoi
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mumpomsl, u *’I-CPCR4.3 (Demmer et al. A Conformationally Frozen Peptoid Boosts CXCR4
Affinity and AntilJHIV Activity. Angewandte Chemie International Edition. 2012;51:8110-
8113)) ncronp30Balid B KA4eCTBE paguoUranaa, kak omnrcaHo panee (Poschenrieder et al., The
influence of different metal-chelate conjugates of pentixafor on the CXCR4 affinity. EINMMI
research. 2016;6:1-8).

Uccnenosanus vHTEepHANIM3AUMU U SKcTepHaIu3anuu U logP (oxranon/®@EP)

UccnenoBanusi MHTEpHATM3ALMH M OTTOKA M3 KJIETOK COOTBETCTBYIOLIMX JIMTAHIOB
BBITIOJIHSJIM C UCTIOJIb30BAHNEM paHee omyOnnkoBaHHOro npotokona (Poschenrieder et al., First
18F-Labeled Pentixafor-Based Imaging Agent for PET Imaging of CXCR4 Expression In Vivo.
2016). KosduruenTs! pacnpeaenenus cooTseTcTByrommux **Ga- u !”’Lu-MeueHHbIX NeNTHAOB B
oktaHoJie u Oydpepe OBP onpenensm MeTOIOM BCTPSIXMBAHUS, Kak onmucaHo panee (Weineisen
et al., Synthesis and preclinical evaluation of DOTAGA-conjugated PSMA ligands for functional
imaging and endoradiotherapy of prostate cancer. EINMMI Research. 2014;1:1-15).

6. Dkcnepumenmet in vivo

Monennb Ha >KHBOTHBIX

Bce skcniepiMeHThI Ha JKUBOTHBIX NMPOBOAMIHM B COOTBETCTBUH C OOIIMMHU MpaBHJIAMHU
3amuThl KUBOTHBIX B I'epmanun (Deutsches Tierschutzgesetz, paspemenne Ne 55.2-1-54-2532
71-13). Knerounyro nuamo B-mumpobnacros uenoseka Daudi cycnienauposanu (00./06.) 1:1 B
OecceiBOpoTOUHOM cpene u Matrigel (BD Biosciences, I'epmanusi), u npubnusurensro 10’
KJIeToK B 200 MKJI MHOKYJIMPOBAJIM MOAKOXKHO Ha npasoe miedo Mbimam CB-17 SCID (Charles
River, I'epmanust) B Bo3pacte 6-8 Henenb. OMyxoJu BeIpAIIMBAIU OT 2 10 4 HEZENb 10 UaMeTpa
oT 8 10 10 Mm.

buopacnpenenenue

Meuennble '"'Lu nuranael CXCR4 (mpubnusurensHo 5-10 MBk, 0,06-0,1 HMob)
BBOJIUJIM B XBOCTOBYK) BEHY AHECTE3UPOBAHHBIX >KUBOTHBIX. Uepe3 6 yacoB U 48 4acos mocie
BHYTPUBEHHOH MHBbEKUMHU npuMepHO 0,15 M1 painoakTHBHO MEUYEHHOTO MENTHA KUBOTHBIX (N
= 4 st KaKOOW BPEMEHHOH TOYKH) YMEpIUBISUIH. TKaHM U OpPraHbl B3BEIIUBAIH CPa3y IOCHe
NPUTOTOBIIEHHS, U PAAMOAKTHBHOCTD MOJICYUTHIBAIIN HAa TaMMa-cdyeTdyrke. PaccunTeiBanu % ID/r
KaXXIOHM TKaHU M KOPPEKTUPOBAIIM C YUETOM aKTUBHOCTH, OOHAPYKEHHOH B XBOCTE.

ul1DT- uzobpakeHus

BusyanuzaunoHHsle vccaenoBanus ObLH BbIONHEHBI ¢ moMotbio [I9T Siemens Inveon
Il MEJKUX SKMBOTHBIX C TIOCHEAYIOLUIMM aHaJlIW30M JaHHBIX C IOMOINBIO MPOTPaMMHOIO
obecnieuenns Inveon Research Workplace. JKuBoTHbIX aHecTe3upoBaiu u3oQuiypaHOM U Hepe3
XBOCTOBYIO BeHy BBoamiu oT 10 mo 15 Mbxk (0,1 Hmonp) mHmukKaTopa. J{MHAMHUYECKYIO

BU3yaJIHU3allUI0 TMPOBOAUIIN TIOCJIE MHBCKIHNU AHCCTC3MPOBAHHBIM KHUBOTHBIM B TCUCHUC 1,5
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yacoB. Crarnueckre M300paKeHHs 3aMUChIBAIN C MHTEPBAJIOM | Hac B CEKYHAY NMpPH BPEMEHH
cbopa 15 muH. [{is cCONOCTaBUTENBHBIX SKCIIEPUMEHTOB JKHBOTHBIM COBMECTHO BBOAMIIHN 50 MKT
AMD?3100. M300paskeHust ObUTH PEKOHCTPYHUPOBAHBI C UCTIOJIB30BAHUEM AJITOPUTMA MAKCHMYyMa
OKUIAHUS yIOPsaoUeHHbIX ToaMHokecTB 3D (OSEM3D) 6e3 koppeKiny CkaHepa U 3aTyXaHUsl.

IIpumep 2

XuMus

IToMHOCTRIO  JIUIIEHHBIN 3alIUThl LUKIMYECKU Kapkac, cs3biBatomuii CPCR4
(uuxno[D-Tyr-NMe-D-Orn-Arg-Nal-Gly] (1), cm. @ur. 1), cuaTe3upoBanu ¢ BbIXOIOM 63% Ha
TBEPIOM HOCHUTENIE, KaK OMUCaHO paHee, ¢ HeOompmmmu moaupukaumsamu. (Demmer et al.,
Introduction of functional groups into peptides via N-alkylation. Organic letters. 2008;10:2015-
2018). Bce mnenTtumHble JUHKEPHl ObUTH CHHTE3WPOBAHBI TMOCPENCTBOM TBepAodasHOTO
NEeNTUAHOTO CHUHTE3a C HCIOJB30BAHMEM CTaHAAPTHOrO MpoTokoia Fmoc. Bnocnencreum
nenTuabl oTaessu ot cMoJibl (JIXM/T®3/AcOH,; 06./00./00; 6/3/1) Ge3 cHsATUS 3aIUWTHI C
OokoBbIX wmemei. Iloce KOHAEHCAMM C LUKIUYECKHM CBSI3BIBAIONIAM MOTHUBOM | Xenatop
DOTA unu DOTAGA-auruapus cBsizbiBajiu ¢ N-KOHIIEBBIMU CBOOOHBIMU MENTUAAMHE C TIOUTH
KOJINYECTBEHHBIMU BbIxoaMu. C MOMOIIBIO HOBOTO Crocoba MATKOro HOAMPOBaHUS OOKOBBIE
tenu D-Tyr cOOTBETCTBYIOIMX MENTUAOB ObLIH CeNleKTUBHO HoaupoBanbl (Pur. 1) (Schottelius
et al., An optimized strategy for the mild and efficient solution phase iodination of tyrosine
residues in bioactive peptides. Tetrahedron Letters. 2015;56:6602-6605). Kommuexcer "Ga! u
Ly peex TecTHpyeEMbIX cOeNUHEHHMI ObLTH MOMy4eHbl MyTeM MHKYOalluM COOTBETCTBYIOMIUX
DOTA- umn DOTAGA-nentuaoB ¢ 3KBUMOJISIPHBIM KoJmuecTBoM BoaHoro Ga(NQOs)s wmm 10-
moutsipHbIM n30bITKOM LuCls mpu 90°C B Teuenue 30 MuH.

Pagnoxumus

Ionyuenue **Ga-meueHbix nenTHaoB (5 HMOJb) NPOBOAMIN C MOMOLILIO TOJHOCTBIO
aBTOMATU3UpPOBaHHOTO Moxys (Scintomics, I'epMaHus) ¢ BBICOKUMH BBIXOJAMH U YIEJIBHOM
akTUBHOCTBIO OT 100 10 120 I'Bbx/Mkmons. Ilentuapl, MedenHsie ' Lu, ObLIM MOMy4eHBI MOCTE
unkybanuu coorserctayromero DOTA-nentuna (0,75 umonn) ¢ 20 MBk '"LuCls B 1,0 M
oydpepe NH4OAc (paccuntano kak 10% oT o0mero peakiuoHHOTO o0beMa) U HarpeBaHUs 10
95°C B Teuenue 30 MUH, YTO 0OECIIEYUBAIIO YACIbHYIO aKTUBHOCTD 26 I BK/MKMOIB.

IIpumep 3

Addunnocts cszbiBanus CXCR4

Addunnocts ceszbBanus (ICsp) cooTBeTcTByrOmMX NpouM3BoaHbX "™Lu u ™'Ga mo
ornowmeHno kK CXCR4 yenoseka u mpiu (Tadmuua 1a) onpenernsiin B aHaIN3€ KOHKYPEHTHOTO
CBSI3BIBAHMS C MCIOJB30BaHUEM KJeTOK T-kierouHoro setiko3a yenoseka Jurkat nmm kierox B-

K1neTo4HoMH JuMdoMbl Mbiu Ep-Mycl1080 (4,0 u 2,0 x 10° k1eTok/ayHKy, 2 4aca, KOMHATHas
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temnepatypa) u '2°I-2 unu '’I-CPCR4,3 (0,1 HM) B kauecTBe panuonuranjaa. Yrobbl UMeTh
BO3MOJKHOCTh OLICHHUTb BJIMSIHHE CTPYKTYpHbIX Moauukaimii B uccienoBaHuu SAR Ha
apduunocts cessbiBanuss CXCR4, nanseie s "Ga-nentukcagopa ("™Ga-3) u "™Lu-
nentukcatepa ("Lu-4) Taxxe BrmodeHsl B Tabnuiy 1a.

Tabmuua la:  CrpykrypHble  MoaudUKALMU  CUHTE3UPOBAHHBIX COCAMHEHUN U

adhduHHOCTL CBs3bIBaHMA ¢ venoBedeckuM U MbimuHbIM CXCR4 (ICsp) xommiekcoB "™Lu u

"Ga (cm. Pur.1).

ICso [AM] mna nalléjso [1M] poxs mIE"‘S‘IOJ[II: M
R: Xaas Xaa: R: "t 13- KOMITIEKCOB A-KOMILICKCOB KOMITICKCOB
u CXCR4 uenoseka 1 CXCR4 u CXCR4
YETIOBEKA MBI
2 - - - - 13,1£5,1 119+69
3 H -[a] - DOTA 41+12 24 8+2 57 > 1000
4 I -t - DOTA 14,6£1,0 6,1= 1,5 567462
5 I - - DOTA 12,5+£3,2 282490 -
6 I - - DOTAGA 28349 14,440,3 -
7 I Gly - DOTA 5,940,3 7,9+1,1 -
8 I Gly - DOTAGA 38.8+1.3 47 4481 -
P1 I D-Asp - DOTA 106=10 - -
P2 I Gly D-Dap® | DOTA 3,540.3 3,640,7 -
P3b H Gly D-Lys | DOTA 8,0+3.1 8,943.8 -
P3 I Gly D-Lys | DOTA 3.6x1,1 2,420,1 61,4x17
P4b H Gly D-Arg DOTA 5,4£1.,6 9,7£2.8 -
P4 I Gly D-Arg | DOTA 2,103 1,420,2 37,1£2.9
P5b H D-Ala D-Arg DOTA 1,5+0,1 0,4+0,1 -
P5 I D-Ala | D-Arg | DOTA 1,7 0.6 2,610 48,5405

AHanmu3bl CBA3BIBAHUS MTPOBOIMIN C UCTIOJB30BaHHEeM KieTok Jurkat (400000 Ha JyHKY)
u (['*’I]FC131) (c = 0,1 M) B kauecTse paguoaurasaaa aas hCXCR4, u Eu-Myc1080 kierox B-
knetounoii ymmbpomel Meimmu  u  [PIJCPCR4.3 B kauecTBe pamuonuranga. Knetku
unkyonposanu B HBSS (1% BCA) npu koMHaTHOH Temneparype B TeueHHe 2 dacoB. JlaHHbIE
BBIPAXKEHBI KaK CpelHee 3Ha4YeHue + craHmapTHoe oTkjoHeHue (n = 3). [a] Cmeticep u3 4-
aMHUHOOEH30HHON KHCJIOTHI 3aMEHEH Ha 4-aMMHOMETWIIOSH30MHYI0 KUCIOTY (cM. ®ur.1 (5-16),
[b] (R)-2,3-muaMiHONIPOIIAHOBAS KUCJIOTA.

Kak nmpopeMOHCTPHPOBAHO IIECTHKPATHBIM TOBBIIEHHEM ap(UHHOCTH CBS3BIBAHHS C
hCXCR4 (7 mpotus 8), xenarop DOTA mpennoururensiee DOTAGA, a DOTOJHUTENbHBIH
TJIMIUH B JIMHKEPE ONaronpustHO BiusteT Ha apduHHOCTD cBasbiBanus (12,5+3,2 uM mnst "Lu-

5 nmpotus 5,9+0,3 HM s ™Lu-7, COOTBETCTBEHHO). JIOMOJHUTENbHAS BCTABKA KATHOHHBIX
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AMHUHOKHCIIOT B JINHKEP JOTIOJHUTENBHO yiyuinaeTr apGUHHOCTh CBSA3bIBAHUS TIOYTH B /IBA pasa
¢ 3,5+0,3 M pmnaa "Lu-P2. MyTaums KaTMOHHOM aMHMHOKHUCJIOTBI B JTOM TIOJOKEHHH B
COUYETAHUU C 3aKJFOUYUTEIIbHON CTaiuell ONMTUMH3AIH, Ha KOTOPOM TJUIMH ObLT 3aMeHeH Ha D-
ananuH (P5), mpuBena K AOMOJHUTEIBPHOMY MOYTH IBYKPATHOMY YBEJIUYEHUIO apPUHHOCTH MO
cpasrennio ¢ P2 (1,7£0,6 uM g "™Lu- P5). HakoHen, ONTUMHU3MPOBAHHAS «CBSI3bIBAIOIIAS
eIMHHIIA» TaKKe MO3BOJIMJIA HCIOJB30BaTh He-HOMUpOBaHHBIN Kapkac (1), 4TO HEOKHIAHHO
TaK>Ke MPUBEJNIO K TOBbINIEHHON apdunHoCcTH cBsizbiBanus (1,5+0,1 HM u 0,4+0,1 1M nys "Lu-
P5b u "Ga-P5b, coorBercteenno). Kpome toro, "Lu-P4 u "Lu-P5 npoaeMoHCTpHPOBaIn
pe3Ko ynydieHHY ap(PUHHOCTh CBS3BIBAHUS C MBIIIMHBIM peuentopoM ¢ 37,1+2.9 HM s
"ML y-P4 u 48,54+0,5 EM misa ™Lu-P5 no cpasHenmo ¢ 567+62 #M nns "Lu-4.

JHononaurensHble naHHbie o adpdunnoctu mns P1, P2, P3, P3b, P4, P4b, P5S u P5b u
Opyrux coequHeHui npuseneHsl B Tabmumax ¢ 1b mo 1d Hike.

Tabmuua 1b: Addunnoctu cessbBanusa (ICso B HM) HoBeIx jurasnoB CXCR4 ¢
yenoBedeckuM CXCR4 (hCXCR4). AddunHOCTh Ompenensuii ¢ UCMOJb30BAHHEM KJIETOK T-
KJIETOUHOTO Jeiiko3a uenoseka Jurkat (400000 knerox/obpasen) u ['2°IJFC-131 B kauecTse
pamuonuranaa. Kaxkaplii 3KCHEPUMEHT MNPOBOAMIM B TPEX 3K3EMIULIPAX, M Pe3yJIbTaThl

NPEACTABISIFOT COOOH CpenHue 3HAa4YeHHs + CTaHAApTHOE OTKJIOHEHHE OT TPeX OTAEIbHBIX

3KCIIEPHUMEHTOB.
yurno(iiodo-yorn’(R")RNalG)
1_ [P]

k- 2 | =2 | =2 | =2 | =2
= =0 =3 =3 =0
= = % = % = % = %
) 0 z O z O z O
=) O = O = O = O =
@] (] o o (]

Komnuexcol memannos [*Ga] [**Lu] Y] [*Bi]

O
on
(\N/} OH
O N N
o H—~N_<o_ ) P1 - 10610 - -
i OH
O
[e]
oy
N
- C j}
O, HN
el N\r"“ P2 3,6£0,7 | 3,5+0,3 | 4,1£1,3 | 3,5+0,4
HN{ o
£
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”m oH P3 2,4+0,1 | 3,6+1,1 | 24402 | 38+25
i !
o NH,
o]
[e]
Lo
(e
o HN~\<7
Nm&“qw P4 1,4+0,2 | 21403 | 2,1403 | 2,9+0,1
HN{ NH
‘Q o] ):NHO
H,N
| o
[e]
Loy
(e
g w1,
o P5 2,6+1,0 | 1,7£0,6 | 1,6+0.5 | 1,8+0.8
g
‘Q e} =N
H,N
| o
[+
é E = - = - = - = -
= S S S S
z £ $C | 2C | %S | %C
= = = = = =
£ > 20O 20O 20O 20O
S = S g | g | ¢= | d=
T8O
Komnnexcol memannog ["Gal] ["Lu] Y] [*Bi]
[e]
Lo
N
( w}OH
o) HN{&NJ
N {NH e P3b 8.9:38 | 8.0+3.1 | 63£2.5 ;
o NH,
o]
[e]
Lo
(e
o HN{&NJ
=+ + + -
N {NMNH o P4b 07428 | 5.4+1.6 | 8729
‘Q o] ):NHO
H,N
| o
[e]
o
(Y
o, HN—<_K’N\)
P5b 0,4+0,1 | 1,5+0,1 | 0,3+0,1 -
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c(itooo-yorn’(R")RNalG) Coeaune- ICso [HM] K
R'= Hue hCXCR4
Ilpeowecmeennuxu o1
seeoenus memxu 1°F
0 N
N NéNﬁr\\lv@\F F1 134,347
0
x}—@NH
. 2:00
F2 65,2+10
HN N ;
LM e,
N N B/
A\ ® TF
OY\N )CJ%“ NH,
o NH H N' \/‘H NH
YU NCN [ F3 2,940,9
@ '\lle_\lB\/F
FF
e} ¢
C N i’
N-;f""
N \j\ F4 3,8+0,9
O
m o
F ELF
c(yorn’(R")RNalG) Coequne- ICso [aM] k
R'= Hue hCXCR4
Ilpeowiecmeennuxu 66edenus
memku °F
OY\N )CJ%“ NH,
o NH H N' \/‘H NH
7’@ N ] F3b 2,4+0.8
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Tabmuua lc: Addunnoctn ces3pBanust (ICso B HM) nHoBbIX surangoB CXCR4 ¢
mMeiHEBIM CXCR4 (MCXCR4). AdduHHOCTD Onmpenessin ¢ UCMOJb30BaHUEM B-KieTouHOH
mumpomsl Eu-Myc1080 (200000 knerok/obpasen) u ['2’I|CPCR4.3® B kayecTse paauonuransa.
Kaxxaplii SKCIEpUMEHT MPOBOIMIIM B TPEX SK3EMIULIPAX, U Pe3yJbTaThl MPEACTABISIIOT COOOM
CpeAHME 3HAYEHUS + CTAHAAPTHOE OTKJIOHEHHE OT TPEX OTAEIbHBIX HKCIIEPUMEHTOB.

yuxiao(iiooo-yorn’(R")RNalG) ICso [nM] k
R!= Coeaunenue mCXCR4

o 12=P3 37,1+2,9
HN%Q)QE{¥\L\ szo“

N N
o HN{&NJ

© 14=P4 48,5+0,5
HN4<(,Q§‘<LA\L7 on

© 16=P5 61,417
g

Tabmuna 1d

Huxnoftyr-N(Me)orn(S)-Arg-Nal-Gly] ICso [HM] K
S = orn-momuukanuga OOKOBOMH LEH Coenunenne hCXCR4

logP

P F-meuennsuii npeowecmsennuk (FBOA-ananoz)
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F5

4,620,7

ITpeowecmeennuku ssedenus memiu *"Tc u ReO-
IMAIoHHOE COeOUHeHUe
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N H E Io) H /E o)
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>\‘_< >_ N
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>—®—NH HN—<_ Ho: H
HO N N 3 sH
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HN H2N H>N
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18,848 5
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Ho>\_®_NH HN_@_NJj/N\“/'\N N\H/\SH
f (o]
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213422

-2,2
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Hccnenopanust MHTEpHAIU3AMNH U SKCTEPHAIN3 AN

KuHeTnky WHTEpHAJIM3alMM U OTTOKA U3 KIETOK OOJBUIMHCTBA a(pPUHHBIX MENTHIOB
"Lu-P5 u ""Lu-P5 onpenensnu ¢ ucnosbs3osanuem kiaerok hCXCR4™ Chem 1 (1,25 x 10°
KJIeToK/TyHKY) nipu 37°C (Pur. 2). ITOroByro KOHLEHTPALUIO ENTHIA B aHAJTU3€ JOBOAUIIH JI0
1,0 HM, 9TOOBI MONYYUTH MPHUEMIIEMbIE CKOPOCTH CUETa JUIsl OLIEHKU aHann3a. UToObl OTINUNTH
cneunpuyeckoe cps3biBanne ¢ CXCR4 ot Hecmeun(puvyeckoro CBS3bIBAHHS, 3KCIIEPHUMEHTBI
BCErJa MPOBOAMIN B OTCyTCTBHE U B mpucyrctBud AMD3100 (¢ = 100 MmxM mons/m) (40).
IMenTtuael, MeueHHble |’ Lu, H3MepANM B TOM e aHaIu3e BMecTe ¢ | Lu-nenTtukcarepom (7 'Lu-
4) nans OpsAMOro cpaBHeHHUs. JIs KMHETHKM SKCTEpPHAJU3allid COOTBETCTBYIOIIUM ' Lu-
MEUEHHBbIM NeNTHAaM TO3BOJSUIM MHTEPHAIM30BaThCs B KJIETKH B TeueHue 120 MuH mepen
HaYaNoM 3KCIiepuMeHTa. B BepxHeil yactu @ur. 2 noka3aHa KMHETMKAa MHTepHanu3amuu ' Lu-
P5b u !"Lu-P5 3a 60 mMun mo cpaBHeHum0 ¢ '’Lu-4. B COOTBETCTBUH C MOBBLILEHHOM
apOMHHOCTBIO CBS3bIBAHUS ylelbHas MHTEPHAIM30BaHHAs aKTUBHOCTL ' Lu-P5b u '""Lu-P5
coctapnsana 21,2+1,9% u 36,7+1,0% no cpasaenuro ¢ 3,8+1,3% mns 7’Lu-4. CnenosarennbHo,
BBEJIEHUE MENTUAHOIO cIreiicepa yBeIMUMBAJIO HHTepHanIM3auuio HOBbIX Jurannos CXCR4
noutu B 10 pas. Ha HukHeil nanenu ®dur. 2 nokasaHa KMHETUKA 3KCTepHanusauuu ' 'Lu-P5b,
"TLu-P5 u '""Lu-4. Tlocne 60 MuHYT UHKyOauum B cpene, CBOOOAHONH OT HHIMKATOPOB
(mo3BOJISIFOIEl  TIOBTOPHO  HMHTEPHAJIM30BATH HW3BJIEUEHHBIH HHAHMKATop), Oonee 85%
MepBOHAYANILHO HHTEPHAIN30BaHHON akTUBHOCTH ' 'Lu-P5b u "/Lu-P5 ocraBanocs B KieTkax.
7"Lu-4, nanpoTuBs, caenoBan TUMTMYHON KUHETUKE OTTOKA, YTO MPUBOIUIIO B PE3yJIbTaTe TOJLKO
K TOMY, 4TO depe3 60 MUH C KJIETKaMH aCCOLUUPOBAIOCH JIUIIb 37% OT HAa4aJIbHOW aKTUBHOCTH.

Onpenenenue AUnOQUILHOCTH

JIMmopuIbHOCTD N3MEPSTH METOIOM BCTPSIXUBaHUs KOJIOBL. Jlorapudmsl kosdduimenra
pacnpenenenust P, rne P mnpencraBisier coOOW COOTHOIIEHWE paclpeneNieHus aKTUBHOCTH
cootserctByromero *Ga/'’’Lu-medennoro mentupa B H-okTaHone u @®BP, nepeuuncrneHbl B
Tabmuue 2. Bce HOBBIE menTuAbl MOKa3ajdd MOBBIEHHYK TuapoduipHocTh. Cpenu Bcex

- 68
UCTIBITAHHBIX coenHeHn “*Ga-15 okasasncs Haubosee ruApoPUIbHBIM.
Tabmuua 2: JIumouapbHOCTh PamTuoOaKTUBHO MedeHHbIX JuraHnoB (logP (Macio/Bona);

KO3 PUIIUEHT pacrpeneneHus B H-oktaHoJie/DBP)

CXCR4 gurang logP (ws)
%8Ga-3 -2,90 + 0,08
%8Ga-P5b -3,58 £ 0,06
%8Ga-P5 3,29 + 0,02
Lu-4 -1,80 £ 0,20
7L y-P5b -2,96+0,13
7L u-P5 2,75 £ 0,04
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JlaHHbBIE BBIpAXKEHBI KaK CpeHee 3HaUEHNE + CTaHIAPTHOE OTKJIOHEHHE (n = 6).

Hccaenosanusi OuopacnpeneaeHus

CpaBHMTeNbHbIE AaHHbIE N0 6uopacnpeaenenuto |/'Lu-P5b, "Lu-P5 u '7"Lu-4 (kaxnabrii
0,1-0,2 umoub) depe3 6 4yacoB u 48 yacoB mocne nHbekuu Mbimam SCID ¢ mumdomoii daynu
(n = 4) cymmupoBanel Ha Dur. 3 (6 yacoB mocne uHbeKIUH) U Pur. 4 (48 uvacos mocnue
unbekiun). Kak nokasaHo Ha ®ur. 3, Bce nenTusbl, MeueHHsle /LU, 1eMOHCTPUPOBAIM HU3KOE
HAKOIJIEHHE B HELENEBbIX TKAHAX M ObICTPBIA TouedHbli kaupenc. Opnako '""Lu-P5
NPOAEMOHCTPHPOBAJ MOBBILIEHHOE TMOTJIOMICHHE TIEYEHBIO, a TAKXKE MOBBIIICHHOE MOTJIOIEHUE
TKaHsAMH, acconnupoBaHHbIMU ¢ CXCR4 MbIly, TaKUMH Kak ceie3eHKa, Jerkue U kocta. Kpome
TOro, TMOBBLIIIEHHOE HAKOIUIEHHE B MOYKax Habmomamoch ams ' 'Lu-P5b (7,1£2,0% ID/r).
HaubGonee BaxHo TO, uro mnosblimeHHass CXCR4-onocpenoBaHHash WHTEPHATU3ALMS |
apduHHOCTD cBs3bIBaHUs | 'Lu-P5b u '""Lu-P5 no cpaBHenuto ¢ '"'Lu-4 xopolno oTpaxanuch B
noseinienHoM noromenun B CXCR4-nonosxurensHoit onyxomu ¢ 12,5+2,6% ID/r gns 7'Lu-
P5b u 13,6£33% ID/r mma 'Lu-P5 mno cpasmenmo c¢ 6,8+0,7% ID/r mma '"’Lu-4,
COOTBETCTBEHHO. Yepe3 48 4acoB Mocie MHBEKLUUU MOMIOLIEHHE OIyXOJbl, COOTHOLICHHE
OMYXOJb/MBIIILBI U COOTHOIIEHHE OMyXONb/KpoBb |''Lu-P5b mocturanu sHauenuii 8,8% ID/T,
412 1 948 u 3,2% ID/r, 85 u 201 ansa '""Lu-4, coorsercTBenHo (Pur. 4).

IO T-Busvaan3anus MEIKHUX YKUBOTHBIX

Kak nokazano Ha II9T-m3o00paxkenusx nma @ur. 5 mpinmeir SCID, Hecymux mumdomy
Jaynu, uepes 60 MunyT nocie uabexnun, **Ga-P5b u %Ga-P5 B 0CHOBHOM HAaKaIJIUBAIOTCS B
ONyXOJIM M TOKAa3bIBAOT OBICTPOE BBbIBENEHHE IMOYKaMU. B COOTBETCTBMM C JaHHBIMH
OuopacnpeneneHrs, HOBbIE JIMTAHAbl JEMOHCTPUPYIOT CJIeTKa TMOBBILIEHHOE MOTJIOMEHUE
nedenpto, a aas °®Ga-P5Sb - moBbIIEHHOE yhep:KMBaHHME B MOYKax. IlOrjolieHue MeTKu
onyXoJbto  siBysieTcss  crienupuydeckum U onocpenoBaHHbiM CXCR4, kak TmOka3aHO B
KOHKYPEHTHOM 3KCIIePHUMEHTe ¢ ucnonb3oBanueM 50 Mkr AMD3100 (@wur. 5). Kpussie Bpemsi-
aKTUBHOCTD (Pur. 6), mosy4eHHble U3 AaHHBIX nuHamudeckoil [1DT, mokas3siBalOT OBICTPYIO U
MOCTOSIHHO YBEJIMYHMBAIOIIYIOCS KHHETHKY TMOTJIOMEeHNsT OOOMX WHAMKATOPOB OIYXOJBIO B
TeueHue 1,5-1yacoporo nepuona Habmonenus. B orauune ot **Ga-P5b, *®Ga-P5 nokasan Gonee
OBICTPOE BHIMBIBAaHHE U3 KPOBHU (MHTEpeCyIomas 001acTh Hall CepALIeM), HO TIOYTH UACHTHYHBIHI

KJIIMPCHC U3 MEUYCHU.
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R* nmpencrapmsier coboit H umm anku,

R® npencrasnsier coboif 3aMelleHHbIH aJKuI, KOTOPHI 3aMelleH MO MEHbIIeH Mepe
OZIHOM rpynmoii, BeiOpaHHOH U3 -NHz u ryanuanso rpynmnsl —-NH-C(=NH)-NH;;

R¢ npencrasnser coboif H mnu HeoOA3aTeNbHO 3aMEINEHHBIH aTKHi, ¢ OXHAM HJIH

HECKOJIbBKUMU HeoOs3aTeIbHbIMU 3aMecTuTe siMu, BoiOpanHbiMU U3 -NH), -NH-C(=NH)-NH,,
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-COOH, -CONH,, -OH, -SH, -S-CHs3, u 5-10-unenHoro kapOormwkia uimu 5-10-ujeHHOTO
TETEPOLNKIIA, CONEpPIKAIEro KHUCJIOPOA, a30T W/HIM Ccepy B KadecTBE TIeTepoaTroMa
(retepoatomos), rie RC MoskeT GbITh TOMOTHATENLHO 3aMeIIeH [TUTOTOKCHYECKHM (parMeHToM
WJIA MOKET COJIepIKaTh IUTOTOKCHUYECKUI (pparMeHT, Takoi Kak aHaJIOT aypUCTATHHA,
p pasHo O, 1 mm 2,
q pasHO O, 1 nmm 2;
pTq pasHo O, 1 nnu 2,
m paBHO O unmu 1, npeanouturensHo O,
RP npencrasnsier coboit H, umu BMecTe ¢ IpUIEraoluM K HEMy aTOMOM a30Ta 00pasyeT
5- MK 6-uNeHHbI reTepOLUK, TPMYEM TeTepOLMKI TakKe BKJIroYaeT yacTh R,
RE npencrasnser coboil rpynmy, koTopas BKJIKOYaeT MO MEHbIIeH Mepe OfHO M3
CJIEAYIOLIETO:
(1) xenmarupyromuii parMeHr,
(i1) xemat, oOpa3oBaHHBIN XeJIaTUPYIOIIUM (parMeHTOM (1) C XeJaTHPOBAHHBIM
PaTMOaKTUBHBIM WM HEPAAHOAKTUBHBIM KATHOHOM HIJIM AHHOHOM,
(ii1) pparMeHT, HeCyLTNI KOBAJIEHTHO CBS3aHHBIA PaTHOM30TOI, MPEATIOYTUTENHBHO
BF_dropus, uny npeaIecTBEHHUK, NPUTOHBIN 171 MEUEHHUs TAKUMM PaJHOM30TONaAMHY;
(iv) TMTOTOKCHYECKUH (pparMeHr,
(V) pnyopecueHTHbIN (parMeHT; u
R? npencrasnser coboii H unu L.
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onHol rpymnmoii, BeidpanHoit u3z -NH, u —NH-C(= NH)-NH,.

5. CoemuHeHue unu cojb no mobomy u3 m.nm. 1-4, rane R* umeer gopmyny (Ila) unm

(I1a)

0 RB
O E
N R
»_ONH)S/ HﬁH\T/
’ RA o)

R®  (Ila),
[@] (o] RB
N E
/‘\ < ( : NH)H/ NH\'H\N/R
A l D
R* 0 R (IMa),

rae R4, RB, RP u RE onpenenenst B 1. 1 nm 4.
6. CoenuHeHue UK CoJib MO Jro6oMy 3 IL1L. 1-5, rae R? umeer hopmyiy, BLIGpaHHYHO
u3 ¢popmyn (1Ib) u (1Id):
o] RC
P

0 RE ll-i
0
‘ R0 m  (IIb)
0 RE 0 RC N=N
/
0
. RA o} P a
m (11d)

rae

R4 RB RC 1 m ompeneneHsl B 0. 1 wm 4, u
, R, R P,q p
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RE! mpencrasnsier coGoii rpymmy, KoTopasi BKIIOYAaET 1O MeHblIEH Mepe OHO M3
CJIEIYIOLIETO:

(1) xenmarupyromuii parMeHr,

(i1) xemat, oOpa3oBaHHBIN XeJIaTUPYIOIIUM (parMeHTOM (1) ¢ XeJaTHPOBAHHBIM
PamTMOaKTUBHBIM WM HEPAAHOAKTUBHBIM KATHOHOM HIJIM AHHOHOM,

(ii1) ¢parmeHT, HeCcymuil KOBaJEHTHO CBSI3aHHBIH  PagUOU3OTON,  WJIH
NPEAIIECTBEHHUK, IPUTOAHBIH 111 MEUEHHUS TAKHM PaTUOU30TOIIOM,

(iv) TMTOTOKCHYECKUH (pparMeHr,

(v) dnyopecuenTHbIi (hparMeHt.

7. CoemguHeHHe WU coNlb Mo modomy u3 m.m. 1-6, rae RE unu RE!) coorsercrrenHo,
BbIOpaHbl u3 (1) Tpynmbl, KOTOpas BKJIIOUAET XeJaTtupyroumil ¢parmenr, u (i) Xenara,
00pa30BaHHOIO XeJNaTHUPYIOIINM (parMeHToM (1) C XeJlaTUPOBAHHBIM PAAMOAKTHBHBIM MU
HEPAJMOAKTHUBHBIM KATHOHOM WM aHHOHOM, W TZI€ XENaTUPYIOLIMH (parMeHT BKJIOYAET IO
MEHbLIENH MEepe OJTHO U3:

MaKpOLUKIMYECKONH KOJIbLIEBOH CTPYKTYpPBI ¢ 8-20 KOJBLIEBBIMH aTOMaMu, 2 miu Oosee
U3 KOTOPBIX BBIOPAHBI U3 aTOMOB KHCJIOPOZA, aTOMOB CEPbI U aTOMOB a30Ta; U

AUUKJIMYECKON XeNaTUPYIOLIEeH CTPYKTYypbl € OTKpBITOW Lenbto ¢ 8-20 aromamu
OCHOBHOH LIETIH, U3 KOTOPBIX 2 MK OoJiee SIBJISIOTCS reTepoaTOMaMy, BEHIOPAHHBIMH U3 aTOMOB
KHCJIOPO/a, aTOMOB CEPbI U aTOMOB a30Ta.

8. CoemuHeHue UMM coslb Mo Nr0OoMy u3 .. 1-6, rne R? umeeT Gpopmyity, BLIOpaHHYIO

u3 ¢popmyn (IIf) - (ITh):

0 RE
@) N RE2
. NH N/Y\ N
< . \ |
R (0] N—N

H (I1f)
0 RE
O N RE2
Oy
) RA o) H (Ilg)
o} RE
] H)%% PN
S N S
R* o] N—=N F (ITh)

rie
R* R® onpenenens: B 1. 1 uim 4, u
R®? Bribpan u3 (i) ocTaTka XeNaTHPYIOIIErO areHTa, COAEPIKALIero KapOOKCHIILHYHO

rpynmny, u (il) xenara, OOpa30BaHHOTO OCTaTKOM XEJIAaTHUPYIOIIEro areHra, COJepIKalero
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KapOOKCHJIBHYIO TpPYMIy, C XE€IaTUPOBAHHBIM pPAJHOAKTUBHBIM WM HEPaIHOAKTHBHBIM
KaTHOHOM,

yKa3aHHBIH OCTATOK MOKET OBbITh TOJy4eH MyTeM o0pa3oBaHMs aMUAHON CBS3U H3
KapOOKCHJIBLHOI MPYMITbI XeNaTUPYIOIIEro areHTa 1 aToMa a3oTa, K KoTopoMy npucoeaunen RE2,

9. ®dapmaueBTHUECKasi KOMIIO3ULUSA, COepKAILas WIN COCTOSINAs U3 COSAUHEHMS UIH
COJIH 110 JI0OoMy U3 .. 1-8.

10. JInarHocTtuyeckas Wiy TEpaneBTHYECKasi KOMIIO3ULIUS, COepIKallasi Uiy COCTOSIIAs
U3 COCAMHEHUS WU COJIU 1O JIro0oMy u3 .. 1-8.

11. CoenuHenue win CoJib TO JIOOOMY U3 IL.I. 1-8 1y MCMIONB30BAHHS B MEIUIIMHE,
MPEANOYTUTENBHO B SIAEPHOM MeAMLIMHE, Ui sIIepHOM MOJIEKYJIAPHOHN BHU3yalu3alMM, WIH
ONTUYECKON BU3YAIU3ALHUH, U HAITPABJIECHHOU SHAOPAIUOTEPAITNH.

12. CoenuHenue wiam coib 1o Jr0OoMy u3 1. 1-8 ans ucmosb3oBaHUs B crocode
JeueHust WM NpoduiIakTHKH 3a00JeBaHUH, CBSI3aHHBIX C TIOBBIIICHHOW 3KCIIpEeCcCUei
XeMOKHHOBBIX  peunentopoB  moxatuna 4 (CXCR4), Takux  Kak  pakoBble U
numbonposnpepaTruBHbie 3a00JI€BaHNSI, a TAKXKE CepaedHO-cocyaucToie 3adoesanus, CITNU/] u
BOCTIAJINTEIIbHBIE 3a00JIEBAHMS.

13. CoenuHenue uiam coib 1o JiroOoMy u3 1. 1-8 ans ucmosb3oBaHUs B criocode
IVAarHOCTUKH W/MITH OTIPEACIICHNs] CTaIuU paKa WM CePACYHO-COCYAUCTBIX 3a00JI€BAHU.

14. TlpumeHeHue JUHKEpa, WMEROIIEro CTPykTypy dopmynsl (Va), (Vb), (VIa) wm
o] RE o] R® N=N
/
Q N Z
SO e
. N P q
R o) " (Va)
o] RE o] R® H
o |
\>>—®—NH)K( WNN)W M
. N P q
©° m - (Vb),
0 0 RB 0 RC N=N
O v
~ N N
PR P q
m (VIa),
o) 0 R® 0 R® ||4
¢ NH)K( N N}'{
A 5 p q
m  (VIb),

s coequHeHust areHTa, cBssbiBatoliero CXCR4, c¢ rpymmnoii, BiiIouarouieil Imo

(VIb):

MEHBIIEH Mepe ONHO U3 CIAEAYIOIIEro:
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(1) xenmarupyromuii parMeHr,

(i) xemar, oOpa3oBaHHBIH XejatupyromuM QparmMeHToM (1) C XeJaTHPOBAHHBIM
PamTMOaKTUBHBIM WM HEPAAHOAKTUBHBIM KATHOHOM HIJIM AHHOHOM,

(ii1) hparMeHT, HECYIIMI KOBAJEHTHO CBS3aHHBIA PaJHOU30TOI, WIN MPEIIEeCTBEHHUK,
MPUTOIHBIN TSI MEYEHHUS TAKHM PAaJHONU30TOIIOM,

(1v) UUTOTOKCHYECKUI areHT,

(V) pnyopecueHTHBIN (parMeHT,

rne R*, RB, RC, P, Q U m onpeneseHsl B . 1 wiu 4.
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