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3,4-IUT'UAPO-2,7-HADPTUPUANH-1,6(2H,7H)-IHNOHbI B KAYECTBE
HHI'MBUTOPOB MEK
OBJIACTb U3OBPETEHHMA

Hacrosimee wu3o0pereHne OTHOCHTCS K HOBBIM  3,4-1Urunapo-2,7-HapTHPUAUH-
1,6(2H,7H)-1MOHOBBIM COEMUHEHHMSAM WM X (apMALEBTHYECKH MPUEMIIEMBIM COJISIM,
KOTOpbIE IEHCTBYIOT B KadecTBe HHruOutopos MEK u monesHsl Ui Je4eHHs: aHOMAJIbHOTO
KJIETOUHOT'O POCTa, HANPHMEp paka, y nanueHToB. Hacrosimnee n3o0pereHne Tak)ke OTHOCHTCS
K (papmManeBTHUECKUM KOMIO3HMLMUSAM, COAEPKALIUM 3TH COEIWHEHHs, M K crocodam
NPUMEHEHHUS] 3THX COSNUHEHUH U KOMITO3UIHMH B JICUEHHH aHOMAJBHOIO KJIETOYHOI'O POCTa,
HampUMep paka, y HyXnaromerocs B 3ToM cyObekra. Hacrosiee nzoOpereHue Takke
OTHOCHTCSI K  TBEPAbIM bopmam 8-((2-¢rop-4-(MeTunTHO)peHnT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTuI-3,4-nurnapo-2, 7-nadptupuans- 1,6-(2H, 7H)-nuoHa, K
(dapManeBTUYECKM KOMIIO3HMLIMSM, COIEPKAIllUM 3TH TBepAble (OpMBL, U criocodam
NPUMEHEHHUS] TBEPAbIX (POPM U MX KOMIO3HLIWH B JIEUEHHH aHOMAJIBHOTO KJIETOYHOTO POCTA,
HanpHUMep paka, y Hy>KJAroIIerocsi B 5TOM CyObeKTa.

ITPEIIECTBYIOIUN YPOBEHb TEXHHUKU

Kunaza MEK (xuna3za mutoren-aktusupyemoil nporennkunassl (MAPKK)) siBrsiercs
BakHbIM KOMNOHEHTOM Ras-RAF-MEK-ERK-nyTH, peryiupyromero BbDKHBAaHUE KJIETOK.
Ras-nyTh akTUBHpyeTCS NpPU CBS3bIBAHUHM (DAKTOPOB POCTA, LIMTOKUHOB M TOPMOHOB C HMX
KOTHaTHbIMH peuentopamu. ONHAKO B pPAKOBBIX KJIETKAX 3TOT MyTh KOHCTHTYTHBHO
AKTUBUPYETCSI M TMPHUBOAUT K TOBBIIICHHIO BbDKUBAEMOCTH PAKOBBIX KJIETOK, UX
nposmdepanur, aHrHOreHe3y M MeTacrasupoBaHuro. Omyxonu, B KOTOPBIX HaOrOmaercs
KOHCTUTYTHBHAsE AaKTHBALMS JTOTO IMYTH, BKJIIOYAIOT OMYXOJH TOJICTOW  KHIIKH,
MIOJDKEITYIOYHOM KeJe3bl, MOJIOYHOM KeJIe3bl, TOJIOBHOTO MO3T'a, SIMYHUKOB, JIETKUX M KOXH,
HO HE OIPaHUYMBAIOTCS UMH. AKkTUBalms Ras (BCIenCcTBHE BOCXOMAIIETO CUTHAJIBHOTO MyTH
WIM B pPE3yJIbTaTe AKTHBHUPYIOIIMX TOYEYHBIX MYTAlMii B OHKOreHe Ras) mpuBOOUT K
¢bochopunrpoBaHuo 1 akTUBALMK KUHa3bl Raf, koTopast, B cBOr0 ouepens, hochopunupyer u
axtusupyer MEK1 u MEK?2 (taxxe nszsectasle kak MAPKK1 1 MAPKK?2). MEK1 u MEK2
ABJISIFOTCST KWHA3aMH JBOMHON criennduanocty, koropble aktuBupyioT ERK1 u ERK2
nocpenctsoM (ocopunupoBanus u aktuBaiuu kuHasel ERK1/2 (Takke HazbiBaemoit MAP-

KUHA30H), koTopas nanee pochopunupyer u peryaupyer QyHKIUIO Takux Oenkos, kak Mcl-1,
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Bim u Bad, y4acTByromux B BbDKMBAHHM U aroNnTo3e KJIETOK. TakuM 00pa3oM, akTHBALUs
OTOCPENIOBAHHOTO 3TUM (pochopunupoBaHHEM Kackaaa MPUBOAUT K YCHIEHHIO KJIETOYHOMN
nposnudepanuy, BbDKUBAEMOCTH M CHIDKEHHIO THOENIHM KJIETOK, YTO HEOOXOAMMO IS
VHULMALUH U TTONAEPKaHUs OHKOTeHHOro (eHoTuma. M3BecTHO, 4TO MHTMOMPOBAHKHE 3TOTO
NyTH, B YaCTHOCTH uHruOuposanue aktuBHoct MEK, monesHo st nedeHus
runepripoiupepatuBHbix  3a0oneBanuit. Muruburopsr MEK — mpoxgemoHcTpupoBaiu
Pa3JIMYHYIO CTETNEeHb aKTHBHOCTH B HECKOJIBKHX CIY4asx, BKJIIOYAs MEJIAHOMY C MyTalHel
BRAF V600, menanomy ¢ mytauueii NRAS, cepo3Hyro kapLUHOMY SUYHUKOB HU3KOM CTETIeHU
3JIOKQUECTBEHHOCTH, IJIEKCU(OPMHBIE HEHPOPUOPOMBI, paK LIUTOBUAHON JKEJIe3bl U TIHOMBI
HU3KOHW CTENeHH 3JI0Ka4eCTBEHHOCTH, ¢ Ooyiee orpaHuueHHbIMH oTBeramMu npu KRAS-
MYTaHTHOM PaKe IMOKENTyJOUHOHN JKeJIe3bl TN PaKe JIETKUX.

H3BeCTHO, YTO 3JIOKAYECTBEHHBIE OIMYXOJH, KOTOpPbIE YacTO METAaCTa3UPYIOT B
TOJIOBHOW MO3T, HampuMep MeJlaHOMa U HEMEJKOKJIETOYHBIH pak JIerkoro, HeCyT
axktusupyrouue nytb MAPK usmenenus, takue kak myrauus BRAF VO60OE u KRAS G12
(Cancer Genome Atlas N., Cell 2015;161:1681-96). XoTs akTHBHPYIOLIHE MyTalMd MOTYT
BO3HHMKATh HA PAa3HBIX YPOBHIX KAHOHMYECKOI'O IMYyTH, BCE OHU TPeOYIOT Mepenadyu CUrHaja
Yyepes peryJupyeMyr0 MUTOM€HOM/BHEKJIETOUHbIM cUTHajoM kuHa3y (MEK) mist ysenuueHust
nponudepanun 1 BebkuBaeMoctu (Schubbert S, Shannon K, Bollag G., Nat Rev Cancer.
2007;7:295-308). O6mast akrusauus mytd MAPK npu 3710KkaueCTBEHHBIX HOBOOOPA30BAHUSIX,
a TaKKe LIEHTpaJIbHOE U HIbkecTosiee pacnojoxernne MEK Taxke nenarot nuaruouropst MEK
NPEACTaBJSIIOIUMU ITOTEHLIUAIBHBIN HHTEPEC IS JIEUEHUs] BHYTPUUEPETIHBIX OMyXOJIeH.

I'emarosHuedanuyeckue  Oapbepbl  BKIIOYAIOT  DSHAOTENHMEA  LepeOpasibHbIX
MHUKPOCOCYIOB, oOOpasyromuii remarosHuedamudeckuii  Oappep (I'DB), u snurenwii
COCYAUCTBIX CIUIETEHUH, o0pazyrormuii reMaTOJIMKBOPHBIN Oapbep (T'JIB).
I'emarosnnedanuyeckuii OGappbep (I'DB) sBHsSETCS BBICOKOCEIEKTUBHBIM (DU3HUYECKUM,
TPaHCIIOPTHBIM U MeTadomueckuM 6aprepom, kotopsiii otnenser LIHC ot kposu. 'Ob moxer
NPEISITCTBOBATh MOCTYIUIEHUIO HEKOTOPBIX JIEKAPCTBEHHBIX CPEICTB B TKAHB FOJIOBHOTO MO3Ta

u CJICOAOBATCIIBHO, HABJIACTCA  OrpaHUYHBAarOINM (I)aKTOpOM B A0CTaBKE€ MHOI'UX

2
nepudepudecknn BBoAMMbIX areHToB B I[HC. D¢ (dekTUBHOCTE MHOTUX MOJIEKYJISIPHO-
HATPABJICHHBIX AareHTOB TNIPH OMNYXOJSIX LEHTPAJbHOW HEPBHONH CHCTEMbI OTpPaHUYEHA
MIPOHUKHOBEHHEM uYepe3 remartosHuedanuueckuii Oapvep (I'DB), koTopwii cocTouT U3

MOHOCJIOA SHAOTCIUAJIbHBIX KJIETOK, COCAMHCHHBIX MJIOTHBIMU KOHTAKTAMH, KOTOPBIC CITYKAaT

¢uszmyeckuM OapbepoM, 3aIMUIIAIIUM MO3r. Kpome TOro, 3T SHOOTEIHANbHbIE KIETKU



SKCIIPECCUPYIOT MHOKECTBO 3 PIIIOKCHBIX TPAHCIIOPTEPOB, BKIIFOYast riukonporens-P (P-gp)
u OeNoK pe3UCTeHTHOCTH paka MonouHoW xene3bl (BCRP), koTtopble, kak H3BECTHO,
UCKJIIOYAIOT U3 Mo3ra MHorue nporuBopakosble areHTsl (Ohtsuki and Terasaki, 2007, Pharm
Res 24:1745-1758; Agarwal et al., 2011, Pharm Res 24:1745-1758). IlomoGHo
remarosHIedanmaeckomy  Oapbepy,  I'€MaTOJMKBOPHBIA  Oapbep  NpenoTBpalnaer
NPOHUKHOBEHHE OOJIBIIMHCTBA T€MOKOHTAKTHBIX BEINECTB B MO3T, MPH 3TOM H30HpATETHbHO
obecrieynBasi MPOHUKHOBEHHE OIPEEIEHHBIX BEIIECTB B MO3T M CHOCOOCTBYSI BBIBEICHHUIO
MeTabOJIMTOB MO3ra U MPOAYKTOB METa00IM3Ma B KPOBb.

Takum oOpaszom, ocraercsi MOTPeOHOCTb B TEPATIEBTHYECKUX CPEACTBAX IS JICUCHHUS
onyxoJield, onocpenosaHHbix MEK, Bkirouas TepaneBTHMUECKHE CPENCTBA, KOTOPbIE MOTYT
nponukath yepe3 ['Ob w/wnu I'JIb u HanenuBatbes Ha onyxonu B LIHC.

KPATKOE U3JIOXKEHHE CYITHOCTHU U3OBPETEHUA

B uactHOCTH, 3m€ch mpencraBieHbl coenuHeHHst ¢opmyisl I u dopmynsl Il u nx
bapmanieBTHYECKH IpUeMIIEMbIe CONTU. Takue COeAMHEHUs] MOTYT MHIHOHUPOBAaTh AKTUBHOCTH
MEK, TeM cambIM BO3AEHCTBYsI Ha Ononorndeckne (QyHKIUH, U MOTYT OBbITh IOJE3HBI AJIS
neueHns cyobekra, nmeromero MEK-acconmmpoBaHHy 0 OmyXouib. 31€Ch TaKKe MPEASIOKEHbB
TBepabie (opmbl  8-((2-pTop-4-(MeTunTno)Ppenna)aMuHo)-2-(2-rugpOKCUITOKCH )-7 -METHII-
3,4-nurunpo-2,7-saptupunud-1,6(2H,7H)-nuona. Takxke mnpemnokeHsl (apMaleBTHUECKUE
KOMITO3ULIMM U JIEKAPCTBEHHBIE CPEACTBA, COMEP KAIINE COSAMHEHUS JHIOOOM M3 ONMHCAaHHBIX
3nech GOpMyYJT U UX (papMaLeBTHYECKH IPHEMIIEMbIE COIH, KOTOPBIE MOTYT ObITh ITOJIE3HbI AJIS
nedeHust cyOwekra, umeromero MEK-acconmupoBaHHYIO ONyXOJib, OTAENBHO WM B
KOMOWHAIIMM C JOMOJIHUTEIBbHBIMH TMPOTUBOOMYXOJEBBIMH TEPANUSMH. 3/1€Ch TaKKe
NPEIJIOKEHBI CIIOCOOBI MONYYSHHsI COSNUHEHHH, (papMalleBTUYECKH MPUEMIIEMbIX COJIEH U
(apMaeBTHYECKIX KOMITO3ULIMI B COOTBETCTBUH C JIFOOON M3 OMHUCAHHBIX 3716Ch (POPMYJI U HX
(bapManieBTUYECKH TPUEMIIEMBIX COJIEH, a TakXKe CIIOCOOBbl MX MPUMEHEHHs. JTO KpaTKoe
U3JIO)KEHUE CYIMHOCTH JaHO JUISI TOTO, YTOOBI B YIPOLIEHHOW (pOpMe MPENCTaBHTh BHIOOP
KOHLICTILIMH, KOTOpBIE Jajiee PACCMOTPEHbl HUXKE B IMOAPOOHOM OIMMCAHMU. IJTO KPAaTKOE
U3JIO)KEHUE CYLIHOCTH HE NPEAHA3HAYEHO U BBIABICHHS KIIIOYEBBIX MPU3HAKOB HIIH
OCHOBHBIX MTPU3HAKOB 3asBJICHHOTO 00BbEKTA, a TAK)KEe HE MPEIHA3HAUEHO JJISl UCTIONb30BAHMS
OTAEJBbHO B KAYECTBE MOMOLIH B ONpeeIeHnH 00beMa 3asiBIEHHOTO O0BEKTa.

CornacHO OXHOMY BOIUIOLIEHUIO H300pETEHHs 34eCh IPEJIOKEHO COeNUHEHUE

dopmysl 1



Wi ero (hapMaleBTHUECKH TIPHEMIIEMAsT COJIb, TJIE:

R! npencrasnser coboit H, Br, C1-Coankun umu QeHu,

R? npencrasnser coboit H, ranoren unu CHs-;

R’ mpencrasnser coboit H, rumpoxcuCi-Ceankun-, ruapoxcuCi-Ceankokcu-, Ci-
Csanxoxcu, propCi-Csankokcu, C3-Csuuknoankun wim (C3-Cerukioankmn)Ci-Cesankokcu-; u

R* npencrasnser coboii penun, 3amerneHHblii 1, 2 uin 3 3aMeCTUTENSIMH, HE3aBUCHMO
BeiOpanHbIMu U3 ranoreHa, Ci-Ceankuia, Ci-Ceankunruo, ¢ropCi-Ceankunruo, ¢TopCi-
Csankuna, C1-Csankokcn, propCi-Csankokcu, Cs3-Csuuknoankuna u C1-Csankuia-C(=0)-.

Takoke 3mech npeanoxkeHo coenunerne GopmyJer 11

3
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Wi ero (papMaleBTHYECKU TpUeMiieMast CoJib, Te:

R! npencrasnser coboit H, Br, C1-Coankun unu QeHu,

R? npencrasnser coboit H, ranoren unu CHs-;

R’ mpencrasnser coboit H, rumpoxcuCi-Ceankun-, rugpoxcuCi-Ceankokcu-, Ci-
Csanxoxcu, propCi-Csankokcu, C3-Csumkmnoankun wim (C3-Cerukioankmn)Ci-Cesankokcu-; u

R? u R’ mesasucumo BbIOpaHsl n3 ranoreHa, Ci-Ceankmma, Ci1-CoalKHUITHO,
¢ropCi-Ceankunruo,  propCi-Ceankuma,  Ci-Ceankxoxen,  ¢propCi-Ceankoxen,  Cs-
Ceuuknoankuna u Ci-Ceankun-C(=0)-.

B omHOoM BoOmOmeHuu 3aech TpemioxkeHsl TBepable (opmbr  8-((2-Top-4-
(MeTrTHO )(pEHMIT )aMHUHO)-2-(2-TUAPOKCHITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUANH-
1,6(2H,7H)-nuoHa.

B omHoM BoOmOLIEHUM TIpeaioskeHa (apMaleBTHUECKas KOMITO3HUIIMSI, COAep Kaliasi

coeMHeHue Mo00N U3 ONMUCAHHBIX 3AeCh (POpMys Miu ero GpapMaLeBTUIECKU MPHEMIIEMYIO



colb ¥ (papMaLEeBTUYECKH MPUEMJIEMBbI HOCHUTENb WJIM OHKCIUNHMEHT. B HeKoTophIX
BOIUJIOLIEHUSAX (hapMalleBTUYeCcKasi KOMITO3ULIMS COAEPIKUT J1Ba UM Oonee dpapMarieBTUIECKH
NPUEMJIEMBIX HOCUTEJSI W/WJIN 3KCLIUITUEHTA.

B onmHOM BOIUIOIIEHMH 37€Ch NMPENJIOKEHbl TePANeBTHYECKHE CIIOCOOBI U CIOCOOBI
NPUMEHEeHHUs], BKIJIIOYAIOINNE BBEACHUE CYOBEKTY COeIUHEHHUs 00O M3 ONMMCAHHBIX 37€Ch
dbopMy um ero papMaleBTHUECKU MTPUEMIIEMOM COJIH.

B omHOM BOMJIOIIEHMH 311€Ch MPEJIOKEH CIIOCO0 JICUEHHs] aHOMAJIbHOTO KJIETOYHOTO
pocTa, HanpuMep onyxoiu, Harpumep MEK-acconimnpoBaHHOM OMyXOJId, Y HYKIAKOLIEr0Cs B
3TOM CyOBEKTa, BKJIIOYAKOIIUNA BBEACHHE CYyOBEKTY TepaneBTHUeCKH 3(P(PEKTUBHOTO
KOJINYECTBA COCOMHEHUS JIFOOOH M3 OMHMCAHHBIX 37eCh (GOPMyJ WK ero (papMaleBTHIECKH
npuemsiemoii conu. CoearHeHus OO0 U3 OMUCAHHBIX 371€Ch (POPMYJT MOTYT OBITh BBEIICHBI B
BUJIE OT/EJIbHBIX ar€HTOB WJIM B KOMOMHALIMY C OMHOH niu OoJiee YeM OHON MPOTHBOPAKOBOH
Teparnuen.

B omHOM BOMJIOIIEHNH 311€Ch MPEJIOKEH CIOCO0 JIEUeHHsT aHOMAJIbHOTO KJIETOUHOTO
pocTa, HanpuMep onyxoiu, HanpuMmep MEK-acconmnpoBaHHON OMyXOJd, Y HYKIAIOLIErOCs B
3TOM CyOBEeKTa, BKIIIOYAIOIUN BBEAECHHE CYOBEKTY KOJNMYECTBA COENUHEHMs JOO0H u3
OTHCAHHBIX 371eCh (POPMYJI WM €ro (papMaLeBTUYECKH MPUEMIIEMOI CONM B KOMOMHALIUU C
KOJINYECTBOM JIOTIOJIHUTENIbHOTO IPOTUBOPAKOBOI'O areHTa, KOTOpbIe BMecTe 3((EeKTUBHBI IS
JIEUYEHUs] YKa3aHHOTO aHOMAJIBHOT'O KJIETOYHOIO POCTAa.

B onHOM BOMIIOLIEHUH 371e€Ch NMPENTIOKEHO COeNUHEeHne JF0OO0H M3 ONMMCAHHBIX 3/1€Ch
dopmyn mnm ero QapmaneBTHYECKH INpHeMIIeMas COJIb Ul TPUMEHEHHS B KadecTBe
JIEKapCTBEHHOT'O CPE/ICTBA.

B onHOM BOmUIOImEHNH 371€Ch MPEIIOKEHO COSTUHEHHE JTI000H U3 OMUCAHHBIX 371ECH
dopmyn wuam ero ¢apMaleBTHYECKH MpHEeMJIeMas COJb IJisi TNPUMEHEHUs B JICUCHUH
AHOMAJIbHOTO KJIETOYHOrO pOCTa, Hampumep omyxonu, Hanpumep MEK-accouunpoBaHHON
OTTyXOJIH.

B onmHOM BOMIOmEHMH 37€Ch NPEIJIOKEHO NPUMEHEHHE COeIWHEHHs JIo0oH u3
OIHCAHHBIX 3/1€Ch (HOPMYJ WK ero (PapMaleBTUIECKH PUEMIIEMON COMTU IUIT H3TOTOBJICHUS
JIEKapCTBEHHOT'O CPENICTBA JUIS JIEYeHUs aHOMAJIbHOTO KJIETOUHOTO POCTA, HAIPUMEP OMyXOJIH,
Hanpumep MEK-accounupoBaHHO# onyxonH, y cyObekTa.

B opHOM BOmIOImEHHMH 37eCh MpenIokeHa (apMaleBTHUECKass KOMITO3ULIHS,

cozeprKalasi CoeNHeHne 000N U3 OMUCAHHBIX 37eCh (GOPMYJ HIH ero (apMaLeBTHYECKU
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NPUEMIIEMYIO COJIb U 110 MEHbIIEH Mepe OAHH (papMaleBTUUECKH PUEMIIEMbIN HOCUTEIb HIIH
SKCLUIHEHT.

Kaxxnoe u3 BoIutomeHuil coequHeHuil o001 U3 ONMMCAaHHBIX 37eCh (POPMYJT MOXKET
ObITh OOBETUHEHO C OHUM HJTH 0OJiee UeM OIHUM IPYT'HM BOILIOLIEHHUEM COeIMHEHUH JTF00O0i
U3 ONHUCAHHBIX 37eCh (OPMyJI, HE MPOTUBOPEUALIMM BOIUIOLIEHUIO(SIM), C KOTOPBIM(H) OHO
00BbeINHEHO.

Crnenyer mnoHuMaTh, 4YTO Kak MPHUBENEHHOE BbIIIe OOINee ONUCaHHWe, TaK |
nocjenyoumee MoapoOHOE  OMHCAHUE  SIBJISIOTCS  TOJNBKO — WJUIFOCTPATHBHBIMH U
NOSICHUTEIIbHBIMH U HE OTPAHUYHBAIOT 3asBJICHHOE U300pETeHNE.

KPATKOE OITMCAHUE T'PA®UYECKUX MATEPHAJIOB

Ha ®ur. 1 mpencraBnena kapTuHa IU(PaKIMU PEHTTEHOBCKHUX JIyded Ha MOpPOIIKE
KPUCTAJIIMYECKOTO 0e3BOHOTO 8-((2-¢pTop-4-(MeTunTHO)peHnT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeThI-3,4-nuruapo-2, 7-nadptupunaus- 1,6(2H, 7H)-nnona, @opwma 1.

Ha ®ur. 2 npencraBieHa kapTuHa TU(pPaKIUU PEHTTEHOBCKHX JIyded Ha IMOpOIIKE
KPUCTAJIIIMUECKOT O 0e3BOHOTO 8-((2-¢pTop-4-(MeTunTHO)peHnT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTui-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H, 7H)-nuona, @opma 2.

Ha ®ur. 3 npeacraBieHa kapTuHa TU(pPaKIMU PEHTTEHOBCKHUX JIyded Ha IMOpOIIKE
KPUCTAJIITMYECKOT O MOHOTHpaTa 8-((2-¢pTop-4-(MeTunTHO)PeHNT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTui-3,4-quruapo-2, 7-naptupuaus-1,6(2H, 7H)-nuona, @opma 3.

Ha ®uwr. 4 mpencraBneHa xapTuHa IU(PPAKLUK PEHTTEHOBCKHUX JIy4eH Ha IOPOLIKE
amop¢HOro 8-((2-¢prop-4-(MeTunTHO )(p €HIIT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-nadptupunus-1,6(2H,7H)-nuona, ®@opma 4.

Ha ®@ur. 5 npencrasneHa nzorepma copOLMU KPUCTAIUTMIECKOTO MOHOTHApaTa 8-((2-
¢dTop-4-(meTunruo)pennn)amuHo)-2-(2-ruAPOKCUITOKCH )-7-MeTUI-3,4-nuruapo-2, 7-
Hadrupunun-1,6(2H,7H)-nuona, @opma 3.

ITOAPOBHOE OITMCAHUME M30BPETEHUA

B onHOM acniekte coriacHO N300pEeTEHHIO MPENJIOKEHO coequHeHne (hopMy bl |
.R*
O HN
R3
N NP ONT

N0

R' R2
I

Wi €ro Q)apMaHeBTI/ILIeCKI/I npuemiieMas COJib, rAC:
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R! npencrasnser coboit H, Br, C1-Coankun umu GeHur,

R? npencrasnser coboit H, ranoren unu CHs-;

R’ nmpencrasiaser coboii H, rumpokcuCi-Ceankun-, ruapokcuCi-Ceankokcu-,
Ci-Csanxokcn,  ¢TopCi-Csankokcu, Cs3-Csumkmoankmn wmn  (C3-Csuukioankun)Ci-
CsanKkokcH-; u

R* npencrasnser coboii peHun, 3amerneHHblit 1, 2 uin 3 3aMeCTUTENMH, HE3aBUCHMO
BeIOpanHbIMU U3 rajnoreHa, Ci-Ceankuina, Ci-Ceankunruo, ¢ropCi-Ceankunruo, ¢TopCi-
Csankuna, C1-Csankokcn, propCi-Csankokcu, C3-Csuuknoankuna u C1-Csankui-C(=0)-.

Hcnonp3yemble 31ech (POPMbI €IUHCTBEHHOIO YHCJA, KOTJAa OHHU OTHOCSATCS K
3aMECTHUTENISIM, BKJIFOYAIOT CCBUIKH Ha (DOPMBI MHOJKECTBEHHOTO YHCJIA, €CJIM HE OTOBOPEHO
ocobo. Hanpumep, 3amecTuTenp BKIFOYAET OAUH WK OOJIee 4YeM OMH 3aMECTHTENb.

JUIs CIIO’KHBIX XUMUYECKUX Ha3BaHUH, UCHOJB3YEeMbIX 371€Ch, TPYINA 3aMECTUTENIS
OOBIYHO yKa3bIBa€TCS TMepel TPYNIoH, K KOTOpoil oOHa mnpucoeanHeHa. Hampumep,
METOKCHITUJI COEPKUT STHIIbHYIO OCHOBHYIO IIETIb C METOKCH-3aMECTHTEIIEM.

Tepmun «ranoren» o3Haudaer -F (MHOTA Ha3bIBaeMbIi 31ech Kak «drop»), -Cl, -Br u -

Ucnonb3oBannblii  31ech TepMuUH «C1-CealKMII» OTHOCUTCS K  HACBIIIEHHOMY
OJHOBAJICHTHOMY YTJIEBOAOPOAHOMY paiMKaly ¢ NPSAMON WM Pa3BETBIEHHON LEIBIO,
cofieprKaleMy OT OTHOTO JIO LIECTU aTOMOB yruiepoza. IIpuMeps! ankuibHbIX IPYIIIT BKIIOYAIOT
MeTWJL, 3T, 1-nponmi, u3onponui, 1-0yTu, n300yTui, émop-0yTun, mpem-0yTui, 2-MeTHII-
2-IIpONHIL, IEHTHJI, HEOTIEHTHJI ¥ FeKCUJI, HO He OTPAHUYHBAOTCS] UMU.

Ucnonb3oBanubiii  31ech  TepMuH — «ruApokcHCi-Ceankun-» orHocutcss Kk Ci-
CoankunbHOMY paguKaly, Kak ONpeneseHO 3/1eCh, I7le OAWH U3 aTOMOB BOAOPOJAa 3aMEHEH
TUPOKCUTPYIIION.

Tepmun «runpoxcu» orHocuTcs K rpymnmne -OH.

Tepmua «C3-CeIUKIIOATKNAT» O03HAYAET MOJIHOCTBIO HACHIEHHOE KapOOIMKINIECKOe
KOJIBLIO, UMerolee OT 3 10 6 aTOMOB yriiepojia B Kosblie. [IpuMepr! BKIIOYAOT UKJIOMPOITIIL,
LUKJIOOY THJI, HUKJIONEHTHI U LIUKJIOTE€KCHIL.

UcnonbzoBannsbiil 30ech TepMuH «HTopCi-Csankumy oTHOCUTCS K C1-CoaIKUIBHOMY
panukany, Kak OlpeaeNeHo 3/1eCh, I7ie OJIUH, ABa WK TPU aTOMa BOJOPO/ia 3aMEHEHbI OJTHUM,
IBYMSI WIH TpeMsi atoMaMu (ropa cOOTBETCTBEHHO. IIprMepsl BKIFOHUAIOT (HTOPMETHI,
mudropmermn, Tpudprtopmeri, 2-¢propatun, 2,2-nupTopatua u 2,2,2-TpuTOPITUI, HO HE

OrpaHU4MrBarOTCsA UMU.



Hcnonb3oBansbiii 31eck TepMUH «Ci1-Ceankokcu» oTHocUTCs K C1-CealKuiabHOMY
paguKany, Kak ONpeneseHO 37eChb, KOTOPbIH NPUCOECAMHEH OIWHAPHOW CBSA3BIO K aTOMY
KUCJIOpOJa, Tae paaukan Haxomutcss Ha arome kuciopona (to ectb Ci1-Ce-O-). Ilpumepsr
AJIKOKCUTPYIII  BKJIIOYAIOT METOKCHM, OTOKCH, TIIPONOKCH U M30NPOMNOKCH, HO He
OrpPaHUYUBAKOTCS] UMH.

Ucnonb3oBannbiii 3nech TepMuH «(HTopCi-Csamkokcu» oTHocuTes: K C1-CsalIkOKCH,
KaK OTMPENeNIeHO 3/1eCh, IIe OJVH, 1B WX TPH aTOMa BOJOPO/A 3aMEHEHbI OJTHUM, ABYMsI HJIH
Tpemsi atomMamu (TOpa COOTBETCTBEHHO. [lpumep BKiIIOYaeT TPUYTOPMETOKCH, HO HE
OTPAaHUYMBAETCS UM.

Tepmuna  «(Cs-Coumknoankmn)Ci-Csankokcu-» otHocutcsi K Ci1-CealIKOKCH-, Kak
ONpesAeNieHo 37ech, IIe OAMH M3 aToMOB Bojopona 3ameHeH Ha C3-CeLUKIOaNKUIbHYIO
IPYIINY, KaK OMpPEesIeHO 311ECh.

Ucnonb3oBannbiii 3mech TepMuH «Ci1-Csanmkuntuo» otHocutrcs k paauwkany (Ci-
Ceankum)S-, rae C1-CsankuibHas 4acTh SBIISIETCS TAKOW KaK ONPENEIEeHO 311€Ch.

Ucnonb3oBannbiii  3nech  TepMuH  «PropCi-Ceankmntuo» ortHocurcs k  Ci-
CeanKuATHOTPYIIIE, KaK ONPENENIEHO 3/1€Ch, ITIe OJIUH, J1Ba UJIM TPH aTOMa BOJOPO/A 3aMEHEHBI
OITHHUM, ABYMsI MJIU TPeMsl aTOMaMH (PTOpa COOTBETCTBEHHO.

B onnom Bornomenuu popmyns I R! mpencrasaser co6oii H.

B onxom Bomnomenun Gopmynbs I R npencrapasier coboii Br.

B onxom Bortomenuu popmyisl I R! npencrasnser coboii Ci1-Ceankun. B onHom
sornomenun popmynst I R! npencrasnser coboii meTu.

B onnom Boromenuu dpopmyns I R! npencrasnser coboii henu.

B onnom Boromenuu popmyns 1 R? mpencrasiser coboii H.

B onnom Boromenuu R? mpescrasnsier co6oii raaore.

B onnom sornomenuu ¢popmynsl I R? mpeacrasnser coboii F.

B onnom sornomenuu ¢popmynsl I R? mpeacrasnser coboii Cl.

B onnom somnomenun Gopmyns I R? npencrasnser coboii Br.

B onnom poromenuu Gpopmyns I R? mpencrasiser coboii 1.

B onnom sornomenun popmynsl I R? mpeacrasnser coboit CHs-.

B onnom Bomytomenuu ¢popmynbl I R! npencrasnser coboii H, u R? npencrasnsier
coboit H.

B onxom sornomenun Gopmyns I R? npencrapnser coboit H.
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B onnom Bomomenun dopmyisl I R? npencrasnser co6oit ruapoxcuCi-Ceankui-.
Heorpannuuparoniye npuMepbl BKJIOYAOT 2-TUAPOKCUITHIL.

B onnom Bornomenun popmynst I R? npencrasnsier co6oit ruapokcnCi-Csankokcu-.
Heorpannuuparomue npuMepbl BKIOYAKOT 2-TUAPOKCU3TOKCU U 2-TMAPOKCHUIIPOMOKCH,

Ho >0/ i HOJ\/ o}/

UMEIOIIUE CTPYKTYPHI: , COOTBETCTBEHHO.

B oxmHom Bomomenun Qopmyasl 1 R* mpencrasnster coboii  Ci1-Csankokcu.
HeorpanuuuBaromue mnpuMepbl  BKJIIOYAIOT ~ METOKCH, 9TOKCH, |-METHII3TOKCH H
2,2-TUMETUIISTOKCH.

B onHom Bomsomenun ¢dopmynsl I R¥ npencrasnser coboit gpropCi-Ceankokcu.
HeorpannuuBarommii mpumMep BKIFOYAeT 2,2-1H(PTOPITOKCH.

B omnom Bomsomenuu ¢opmyisl I R mpencrasnser coboii Cs-CeliMKIOamKu.
Heorpannuuparomuii mpuMep npeacTaBisieT cOO0M LIUKJIOMPOTIILL.

B OIHOM BOILIOLEHUH bopmybl I R’ NIPEACTABIISIET coboii
(Cs-Ceuxnoankun)Ci-Ceankokcu-. Heorpannmuuparomuii npumep NpencTaBisieT coOoit
LIUKJIONPOTUIMETOKCH.

B oxgnom Bomtomenuu popmynsl I R* npeacrasnser coboit Genu, 3amMemeHHblii 1, 2
WM 3 3aMeCTUTEIISIMHU, HE3aBHUCHMO BbIOpaHHbIMH M3 (TOpa, Xjopa, OpomMa, Moma, TUJIA,
NpOMMJIa, M3ONPONMJIA, METUIATHO, AUPTOPMETUNTHO, TPUPTOPMETHIA, METOKCH,
miudropmerokcu, tuknonponmia u C1-Ceankun-C(=0)-.

B onnoMm Bomnomenuu Gopmyns I R npencrasnser coboii Gpenu, 3amMernennblii 1 wiu
2 3aMeCTUTENIIMU, He3aBUCHUMO BbIOpaHHbIMH U3 ranoreHa, Ci-Ceankuna, Ci1-CsadKUITHO,
¢ropCi-Ceankunruo,  propCi-Ceankuma, Ci-Ceankxoxen,  ¢propCi-Ceankoxen,  Cs-
Csuuknoankumna u Ci-Ceankun-C(=0)-.

B onHOM Borutomenun popmynst I R* mpencrasnser coboit Genun, 3amemmenssrii 1 umm
2 3aMeCTHTENSIMH, HE3aBUCUMO BBIOpaHHBIMHU U3 (hTOpa, XJIopa, Opoma, Hoza, 3THUJIA, IPOTIHJIA,
U30TPOIIIIA, METWITHO, IU(PTOPMETUIATHO, TPUPTOPMETHIIA, METOKCH, AH(PTOPMETOKCH,
muksonporuia u Ci-Ceankun-C(=0)-.

B onnom Bomomenun ¢Gopmynel I R* mpencrasnser coboii denun, 3ameneHHbI
1 3amectutenem, BbIOpaHHbIM u3 ranoreHa, Ci-Csamkuma, Ci-Ceankwmiruo, ¢TopCi-
Csankmnruo, propCi-Csankmna, Ci-Csanmkokeu, propCi-Csankoken, Cs-Csuuxnoankmia u Ci-

Csanxmn-C(=0)-.
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B onnom Bomomenun ¢opmyisl I RY npencrasnser coboii denun, 3amemeHHbII
1 3amectuTeneM, BRIOpaHHBIM U3 (TOpa, XJI0pa, Opoma, Hona, STUIA, MPOIIIIA, H3OMPOITUJIA,
METUJITHO, TU(PTOPMETHUITHO, TPUPTOPMETHIIA, METOKCH, AU(PTOPMETOKCH, [IMKJIOMPONUIA U
C1-Coankun-C(=0)-.

B onHom Boromenuu Gopmyns I R* BeiGpan us ctpykTyp:

20
Son

o
o

X
Ssn
5 SN



Cl

B onnoMm Boromenuu popmyns I R* npencrasiser co6oit
’e

B onsom Bomnomenun Gopmynsl I R* npencrasnser coboii
\?@/s\

B onnom poromenuu popmynsl I R* Boibpan u3 crpykryp:

J

CF;

e}

Ecgg
4884 Y

eeall
X
o

o
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oo |

B onHom Boromenuu Gopmyns I R* BeiGpan us ctpykTyp:

Cl F
\F;©/Br \?@/Br

B onnom Boromenuu R* umeer cTpykrypy:

\RIJ/RI)

rme R* u R® mesaBucumo BbIOpanbl us ramorena, Ci-Ceankuma, Ci-Ceankuntuo,
dropCi-Ceankunruo,  propCi-Ceankuma,  Ci-Ceankxoxcn,  ¢propCi-Ceankoxen,  Cs-
Ceumknoankuna u Ci-Ceankun-C(=0)-. B ogHom Bommomenuun R? mpencrasnsier coOoi
ranorex. B ogaom Bortomennu RP npencrasnser coboii ranoren, Ci1-Coankmt, C1-CoalKunTuo
nm GropCi-Ceankokcn. B omnom Bommomenun R? mpencrasisier coboii ramoren, u R°
npexncrasisietr coooit ranores, Ci-Ceankmi, Ci-Ceankmnruo uimu GropCi-CeallkokcH.

B onHOM BomtomeHnH 37ech NpeaiokeHo coeaunenne Gopmysr II:

R3
N~ NZONT
N0
R!' R2
I

Wi ero hapMaleBTHUECKH TIPHEMIIEMAst COJIb, TJI€:

R! npencrasnser coboit H, Br, C1-Ceankun umu QeHu,

R? npencrasnser coboit H, ranoren unu CHs-;

R® mpencrasmser coboit H, rumpokcuCi-Ceankun-, ruapokcuCi-Ceankokcu-,
Ci-Ceankokcn,  ¢propCi-Csankokcu, Cs-Ceumkmoankun wmn  (Cs3-Csumkmoankimn)Ci-
Csankokcu-; u

R? u R’ nesasucumo BbIOpanbl n3 ranorena, Ci-Ceankmma, Ci1-CoalKuITHO,
¢ropCi-Ceankunruo,  propCi-Ceankuma,  Ci-Ceankxoxcn,  propCi-Ceankoxen,  Cs-

Cermxnoankuna u C1-Cesankmn-C(=0)-.
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B onxom sornomenun Gopmynsl II R! npencrasnser coboit H.

B onxom Bornomenun gopmynsl I R! npencrasaser co6oit Br.

B onnoM Bomnomenun popmyJsl I R' npencrasnser coboii Ci-Ceankun. B onnom
Bortomenun popmyisl I R! npencrasnser coboii MeTui.

B onnom soromenuu gpopmynbt I R! npencrapnser coboit genmun.

B oxsom Bornomenuu Gopmynsl 11 R? npencrasaser coboit H.

B onxom Bomnomenun Gopmynsl 11 R? npencrapaser coboil rajores.

B onsom Bornomenuu Gopmynsl 11 R? npencrasnser co6oit F.

B onxom Bornomenuu Gopmynsl 11 R? npencrasnser coboit Cl.

B onxom Bornomenun Gopmynsl 11 R? npencrasnser coboit Br.

B onnom somnomenun Gopmynsl II R? npencrasaser coboit 1.

B onnom sornomenuu Gopmyns I R? npencrasnser coboit CHs-.

B onnowm sornomenuu Gopmynsl I R? npencrasnser coboit H umu CHs-.

B onxom Bomsommenuu dopmynsl II R' npencrasnser coboii H, u R? npencrasnsier
coboit H nmu CH3-.

B onxom Bomsomenuu dopmynsl II R' npencrasnser coboii H, u R? npencrasnsier
coboit H.

B onxom Bornomenun Gopmynsl II R* npencrasnser coboit H.

B onnom Bortomenuu ¢opmynbl I R? npencrasnser coboii ruapokcuCi-Coeankui-.
Heorpannuunparomue npuMepbl BKIOYAKOT 2-THAPOKCUITHIL

B oxnom Bortomenuu Gopmyint I R? npencrasnser coboii ruapokcuCi-CoankokcH-.
Heorpannuuparoniye npuMepsl BKIIOYAKOT 2-TUAPOKCUITOKCH U 2-TUAPOKCUIPOIIOKCH,

HO/\/OY " HOJ\/ 0\/

UMEIOLINE CTPYKTYPHI: , COOTBETCTBEHHO.

B onnom Bomnomenun Qopmyasl II R? mpencrasnser cobGoit  Ci-Ceankokcu.
HeorpannuuBaroiiue mOpuMepbl  BKIIFOYAOT  METOKCH, 3TOKCH, |-METHJSTOKCH U
2,2-ATMETUISTOKCH.

B oxnom Bomsomenuu ¢opmyisl II R* npencrasnser coGoit ¢propCi-Csankokcu.
HeorpannunBarommii mpumMep BKIFOYAET 2,2-1H(PTOPITOKCH.

B onnom pomnomenuu Qopmyinsl II R* mpencrasnser coboit Cs-CeliMKIOANKUL.

HeorpannuuBarommii mpuMep npeacTaBisieT COO0H HUKIIOMPOITHIL.
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B OIHOM BOILIOLEHUH bopmy bl I R’ MIPEACTABIISIET coboii
(Cs-Couxnoankun)Ci-Ceankokcu-. Heorpannmuusaromuii npumep MNpencTaBiseT coOoit
LIUKJIONPONUIMETOKCH.

B onHom Bommomenun Gopmyns 11 R mpencraenser coGoit H  mim
ruapokcuCi-CeankoKkCcu-.

B omnom Bommomenuu ¢opmynsl I R? mpencrasnser coboii ramoreH. B omHOM
Borutomenuu popmyibl 11 R? npencrasnsier coboii Gprop wmm xjaop. B ogHOM BOIIOMIEHUH
dbopmyel I R? mpencrasisieT coboii ¢pTop.

B onnom somtomennn dopmyael 11 R® npencrasnser coboii drop, xmop, 6pom, o,
STHJ, TPOMII, M3OMPONMWI, METHITHO, IU(HTOPMETHUITHO, TPUPTOPMETHI, METOKCH,
nudropmerokcu, rukonponmwi win CH3C(=0)-.

B onuom somtomennn ¢opmyiel 11 R® npencrasnser coboii ranoren, Ci-Coankmum,
C1-Coankmntuo uma gropCi-Csanmkokcu.

B omsom somnomenun ¢opmyiasl 11 R® mpencrasnsier coboii 6pom, iom, 3T,
metuntio umu audropmerokcu. B ogom Bommomenun gopmyns I RP npencrasnser coboit
METHJITHO.

B oxnom Bomiomenuu Gopmyier I R? npeacrasnser coboii gprop, u R® npencrasnser
co0OI METHIITHO.

B omuom Bomomenun Qopmyiael 11 R* mpencrasmster coGoii ramoren, u RP
npencrasisier codoil ranores, Ci-Ceankun, Ci-Ceankuntuo, ¢propCi-Ceankunrtuo, ¢propCi-
Ceankun, Ci-Csanmkokcu, propCi-Csankokcu, C3-Csuukioankun win C-Ceankun-C(=0)-.

B omsom Bomomenun dopmyinel II R* mpencraBmsier coGoii ramoren, u RP
npencrasisietr codoit ranorex, Ci-Ceankui, Ci1-Ceankunruo uin ropCi-CeallkoKCH.

B omuom Bomomennn dopmynel II R* mpencrasmser coGoii ramoren, u RP
npencrasisier coboii ranored. B onnom Borutomenuu opmysisl II R? mpencrasnsier coboi
ranoren, R® npencrasmsier coboii ramoren, R! mpencrasnser coboit H, u R? npencrapiser
coboit H.

B ommom Bomomennn Qopmynel 11 R* mpencrasmster coGoii ramoren, u RP
npexncrasisiet coboit C1-Ceanknin. B ogrom Borumomennu gpopmysl I R? mpencrasisier coboit
ranoren, R® npencrasnsier coboit Ci-Ceankmn, R! nmpencrasnser coboii H, u R? npencrasnser
coboit H.

B ommom Bomomenun Qopmynel 11 R* mpencrasmster coGoii ramoren, u RP

npexacrasisier codort Ci-Ceankunruo. B ogHoM Bomomenuun dopmyast 11 R? npencrasiser
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coboii ranoren, R® mpencrasnser coboit Ci-Ceamkuntuo, R! mpencrasnser coboit H, u R?
npencrasisier codoit H.

B omuom Bomomenun Qopmyiael 11 R* mpencrasmster coGoii ramoren, u RP
npencrasisier coboit  pTopCi-Csankunrno. B omHom Bomnomenun ¢opmynsr 1T R?
npencTapisieT codoii ranoren, R® npencrasmnser coboit hpropCi-Ceankunruo, R! npencrasnser
coboit H, u R? npencrasnser coboii H.

B omaom Bormomenuu dopmynst 11 R? npencrasnsier coboii dprop, R® npencrasnser
coboit meruntuo, R! npeacrasnser coboit H, u R? npencrasaser coboii H.

B omuom Bomomennn dopmynel 11 R* mpencrasmser coGoii ramoren, u RP
npexncrasisier codoit ¢ropCi-Ceankmn. B onnom Boromennu ¢popmyast II R? npencrasnser
coboii ranoren, R® npencrasnsier coboit GropCi-Ceanxun, R! npencrasnser coboit H, u R?
npencrasisier codoit H.

B ommom Bomnomenun Qopmynel 11 R* mpencrasmster coGoii ramoren, u RP
npexncrasisier coboit Ci-Ceankokcu. B omnom Bommomenun ¢opmynsl II R? npencrasnser
coboii ramoren, R® mpencrasnsier coboii Ci-Csanxokcn, R! mpencrasnster coboit H, u R?
npencrasisier codoit H.

B omuom Bomomenun Qopmyinel 11 R* mpencrasmster coGoii ramoren, u RP
npexacrasisieT codoi GropCi-Ceankokcu. B oqHoM Bornomennu gopmyisl II R? npencrasnser
coboii ranoren, R® npencrasnser coboii hpropCi-Csankokeu, R! npencrapnser coboit H, u R?
npezacrasJsier coboii H.

B onnom Bomomenun ¢opmynsl 11 R? mpencrasaser coGoii ramoren, u RP
npexacrassier coboit Cs3-Csuukioankui. B onnom Bormomennu gopmysl II R? npencrasnser
coboii ranoren, R® npencrasnser co6oit C3-Commkmnoankm, R! npencrasnsier co6oit H, n R?
npencrasisier codoit H.

B omuom Bomomenun dopmynel 11 R* mpencrasmser coGoii ramoren, u RP
npeacrasisier coboit  Ci-Cesankun-C(=0)-. B onmnom Boruomennu ¢opmynsr 11 R?
npezcTaBsieT coboii ranoren, R® mpencrasnser coboii Ci-Csankun-C(=0)-, R! npencrasnser
coboit H, u R? nmpencrasnser coboii H.

B onnom sonnomenuu popmynst I R! npencrasnsier coboit H, R? npencrasnser coboii
H unu CHs-, R? npencrasnsier coboit H umu rugpoxcuCi-Csankokcu-, R mpencrasiser coboi
ranoren, u R® mpencrasnser coboii ramoren, Ci-Ceankun, Ci-Ceankmnruo, ¢ropCi-
Csanxmnruo, propCi-Ceankmi, Ci-Ceankoxcn, propCi-Csankoken, C3-Ceumkoankui wim Ci-

Csanxmn-C(=0)-.
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B onnom sornomenun popmynst I R! npencrasnsier co6oit H, R? npencrasnser coboii
H unu CHs-, R? npencrasnsier coboit H umu ruapoxcuCi-Ceankokcu-, R? npencrapiser coboit
ranoren, u R® mpencrasnser coboii ramoren, Ci-Ceanxun, Ci-Ceankuntuo umu ¢ropCi-

CoalIKOKCH.

B ogHOM BoIUIOmEeHNH JIFOOOT0 U3 BBIIEONICAHHBIX BOILIOLIEHUH (popmysl 11 rpynma

BbIOpaHa U3 CTPYKTYP:

bj
18849 Y¥Y

o
Oy
o

Sen
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TepMuH «coenuHeHUE», UCHOJB30BAHHBIN 371€Ch, MOAPA3YMEBAET BKIIOYEHHE BCEX
CTEPEOU30MEPOB, TI'€OMETPUYECKUX HM30MEpPOB, TAyTOMEPOB U H30TONOB H300paKEHHBIX
crpykryp. CoenuHenusi, naeHTHGUIUPOBAHHBIE 3/1€Ch TI0 HA3BAHUIO HJTH CTPYKTYpE KaK OJHA
KOHKpETHasi TayTOMepHast (hopMa, MpeaHa3HAueHbl BKIIOYATh APYTHE TayTOMEpPHbIE (POPMBI,
€CIII He OTOBOPEHO 0C000.

CoenuHeHUs1 MPEIIOKEHHBIX 31e€Ch (POPMYJ MOTYT UMETh ACHMMETPHUYECKUE aTOMBI

yriaepona. YTJEpON-YIJIEPOAHbIE CBS3M COCOUHEHUH IO M300pPETeHHI0 MOTyT OBbITh

0003Ha4YeHBI 371ECh C UCTIONB30BAHUEM CILIOUTHON JTHHUH ( ), CILUTOLTHON KJIIMHOBUIHOHN
nuHuy (") 1y nyHKTHpHON KiuHoBuaHOM munuu (") Mcnonbsosanue crnomHoi
JIMHUY JUT U300paKeHHs CBsI3€H ¢ aCHMMETPUYECKUMH aTOMOMaMH YIJIEPOAa MPEAHA3SHAYECHO
s 0003HAUEHHsI TOTrO, YTO BKJIIOUEHBI BCE BO3MOXKHBIE CTEPEOM3OMEpHI (Hampumep
COOTBETCTBYIOIIME SHAHTUOMEPBI, PAaLleMUYeCKHe CMECH U TaK jajee) 10 JAaHHOMY aTOMy
yraepona. Mcnonp3oBanue auOO0 CIUIOUTHOHN, JUOO NMyHKTUPHOM KJIWHOBUOHOW JIMHUHU JJIS
U300pakeHuss CBA3eH C AaCUMMETPHUYECKUMHM aTOMaMH yIJepojaa NpeAHa3HAYeHO [JIsd
00O3Ha4YeHHUsT TOro, YTO MOJDKEH OBITh BKJIIOUEH TOJBKO IIOKA3aHHBIA CTEPEOH30OMep.
BO3MOXXHO, YTO COEIUHEHHs 10 M300pPEeTEeHHI0 MOTYT COAep)KaTh Ooyiee OXHOro
aCMMMETPUYECKOr0 aToMa yriaeposa. B Takux coequHeHns X UCOIb30BaHUE CILUIOIIHOMN JTMHUU
Ansl U300paXKeHUsl CBsi3ell ¢ aCMMMETPUYECKHMH aTOMaMH YIJIepoja IMpeaHa3HAuYeHO JUIs
00O3HAYEeHHsT TOTO, YTO AOJDKHBI OBITH BKJFOYEHbI BCE BO3MOJKHBIE CTEPEOM3OMEpBbI H
NpUCOEeIUHEHHBIH cTepeoteHTp. Hanpumep, eciu He oroBopeHo ocobo, MpeayCMOTPEHO, 4T
COEMHEHUs 10 U300PETEHUIO MOTYT CYLIECTBOBATh B BUJE YHAHTHOMEPOB U THACTEPEOMEPOB
WIM B BHJIE MX PalleMaToB U cMecel. VCroibp30BaHNe CIUIOMIHON JIMHUU JJIST HU300pasKeHHsI
CBsi3ell C OMHMM I OOJiee YeM OHUM aCHUMMETPHUYECKUM aTOMOM YTJIepoJa B COSAMHEHUH
10 M300PETEHNI0 M UCIIOJIb30BAHUE CIUIOIIHON WJIM MYHKTHPHOW KJIMHOBHIHOW JIMHHUM IS
M300paKeHNs CBsI3ei ¢ PYrUMH aCHMMETPUYECKUMH aTOMaMH YIJIEpO/ia B OJHOM H TOM JKe
COEMHEHUH TPEAHA3HAYeHO i OO0O3HA4YeHHs TOrO, 4YTO NPUCYTCTBYET CMECH
AMaCTePEOMEPOB.

CoenuHeHnss 1o U300pETEHUIO, KOTOpPblE HMMEIOT XHUPAJbHbIE ILIEHTPHI, MOTYT
CyLIECTBOBAaTb B BHJE€ CTEPEOM3OMEpPOB, TAKHUX KaK paleMaTbl, 3HAHTHOMEpPHI WU

ANACTEPECOMEPDI.
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CrepeonsomMepbl COENMHEHUH MPENIIOKEHHBIX 371€Ch (POPMYJT MOTYT BKJIFOYATh LIUC- U
TPAaHC-M30MEPBI, ONTUYECKHE H30MEphI, Takue Kak R- m S-sHaHTHOMEpHI, IuacTepeoMephl,
reOMETPUUYECKHE H30MEPBI, MOBOPOTHBIE H30MEpPHI, ATPONOU30MEpPbI, KOH(OPMAIMOHHBIE
M30MepBI U TAYTOMEPB! COSAMHEHHH 10 M300PETEHH IO, BKIIFOUasi COENUHEHHUS, TIPOSIBILIIOIINE
Oonee OHOTO TUIIA U30MEPUH;, U UX CMECH (TaKue KaK paleMaThl 1 AHACTEPEOMEPHBIE Maphl).

Takke BKIFOUEHBI COJIM MPUCOCAMHEHUS] KUCIOT WM OCHOBAHWM, I7le MPOTHBOHOH
SIBJISIETCSL ONTHYECKU AKTHBHBIM, Hampumep D-maktat wiu L-TU3WH, WM palieMHYECKHM,
Hanpumep DL-raptpart unu DL-aprunus.

Korna kakoii-mubo pauemar KpUCTAIH3YETCs, BO3MOXKHBI KPUCTAJUIBI IBYX Pa3HBIX
TunoB. [lepBeiii THIT peACTaBIsIET COOOH panieMU4Yeckoe coennHeHne (MCTUHHBIN paremMar),
YIIOMSIHYTBIN BBILIE, T1Ie 00pa3yercs oOJHa roMOreHHast (popMa KpHCTaiia, coaepikamias oda
SHAHTHOMEpPA B SKBUMOJSIPHBIX KOJWYeCTBaX. BTopoH Tunm mpencraensier coOoM
paLIEMHYECKYI0O CMeCh WM KOHIJIOMepaT, Tae oOpasyroTcs nBe (OpMbl KPHCTAIOB B
SKBHUMOJISIPHBIX KOJIMYECTBAX, PUYEM KaKIast CONEPIKUT OTEIbHbIA YHAHTHOMED.

OObIuHBIE METOABI  TOJYYEHHUS/BBINENECHUS HMHANBUIYAJbHBIX SHAHTHOMEPOB
BKJIFOUAIOT XUPAJIBbHBIN CHHTE3 U3 MOAXOSIIEro ONTHYECKH YHCTOrO NMPEAIECTBEHHUKA UITH
pazzmeneHue paineMarta (WM paleMara COJMH WM IPOU3BOAHOIO) C HCIOJIb30BAHHEM,
HanpUMep, XUPAJIbHOH >XHUIKOCTHOH xpomatorpaduu Bbicokoro aasineHus (OKXBJI) wumm
CBEpXKpUTHUECKOH pmonnHoi xpomarorpadpuu (CPX).

ANbTepHATUBHO, pauemMar (MM paueMHYeCKUH NPEeNLIeCTBEHHUK) MOXKeT ObITb
MOJBEPTHYT B3aUMOAEHCTBHUIO C MOAXOASIINM ONTHYECKH AKTHUBHBIM COETUHEHUEM, HAITPUMeED
CIHPTOM MWJHM, B Cjy4ae, KOrJa COCOUHEHUE CONEPIKUT KHCIOTHYK WM OCHOBHYIO
TPYIIIHPOBKY, KHUCJIOTOH MJIM OCHOBAaHHMEM, TAaKUM KaK BHHHAs KHUCJIOTA  WJIH
I-penmwmTinamun.  [lonydeHHass auacTepeoMepHas CMeCh MOXKET ObITh pasneneHa
NOCPEACTBOM xpomarorpaduu wwiu (pakLUOHHOW KPUCTAJUIM3ALMKM, W OAMH Win o0a
IracTepeon3oMepa MPEeBPALICHbl B COOTBETCTBYIOIIUN YHUCTBIA SHAHTHOMEP(SHAHTHOMEPHI)
MOCPENCTBOM CITOCOOOB, XOPOLIO U3BECTHBIX CIELUAINCTY B JAHHOW OOJIACTH TEXHUKH.

XupajbHble COETUHEHHS 110 H300PETEHHIO (1 MX XUPAJTbHbIE MPENIIECTBEHHUKH ) MOTYT
OBITH TIOJYUEHBI B SHAHTHOMEPHO 00OrameHHoH GopMe ¢ HUCIOMb30BAaHUEM XpoMaTorpadum,
oobruHo JKXBJI, Ha acuMMeTpHUYeCKOH CMOJIe ¢ TOIABIKHOW (ha3oH, cocTosimeld u3
yIIeBOAOPOAa, OOBIYHO TenTaHa WM TekcaHa, comepskamiero ot 0 mo 50% wu3ompomnaHoia,
00buHO OT 2 1o 20%, u or 0 mo 5% ankunamuiHa, 00bHO 0,1% AOUATHUIAMHHA.

KoHLeHTprpOoBaHue 3r0aTa JaeT 00OTaIeHHYI CMECh.
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CrepeonsoMepHble KOHTJIOMEPAThl MOTYT OBITh Pa3/eNieHbl IMOCPEACTBOM OOBIYHBIX

MCTOAOB, M3BCCTHBIX CII€HUaJuCTaM B I[aHHOfI obnactu TCXHUKH, CM. HaIrmpumep

,
"Stereochemistry of Organic Compounds" E.L. Eliel (Wiley, New York, 1994), packpsiTue
KOTOPOH BKJIFOUEHO 371€Ch ITOCPEICTBOM CChUIKU BO BCEH MOJIHOTE.

DHaHTHOMEpHAas YHCTOTa COCAMHEHHH, ONMCAHHBIX 31€Ch, MOXKET ObITh BbIPAJKEHA B
BUJI€ SHAHTHOMEPHOTO M30BbITKA (€€), KOTOPhIH yKa3blBae€T Ha CTEMEHb, B KOTOPOW oOpaser
COOCPKUT OOAUH SHAHTHOMEDP B 60.]'[66 BBICOKHX KOJIMYECTBAX, YEM prrOﬁ. Pa]_IeMI/I'-IeCKaﬂ
CMECh UMEET €€ O%, B TO BPEMS KaK I/IHI[I/IBI/II[yaJ'IbHI:Jﬁ MOJHOCTBIO YUCTBIH SHAHTUOMED UMECT
ee 100%. TouHo Tak jke OUAacTepeOMepHas YUCTOTAa MOXET OBITh BbIpAXKEHA B BHIE
IracTepeoMepHOro n3obiTka (de).

CoennHeHUs 0 H300PETEHUIO MOTYT MPOSIBIISITH SIBJICHUS TAYTOMEPHH U CTPYKTYPHOH
HN30MEPUH. Haan/IMep, COCAUHCHUA MOTYT CYLIECTBOBATH B HECKOJIBKHUX TayTOMCPHBIX
¢dopmax, BKIIFOYAs €HOJNBbHYIO U UMHHHYIO (OpMy, a TaKXKe KEeTO- M €HaAMUHHYIO (opmy, u
reOMETPUYECKHEe M30Mephl U UX cMecH. Bce Takme TayromepHble (POPMBI BXOIAT B 00BEM
coequHeHU 1o u300peTeHI0. TayToMephl CYLIECTBYIOT B BHAE CMeCell KOMOWHALIMU
TAyTOMEPOB B pacTBope. B TBepmoii popme 0OBIYHO MpeodiaaeT OuH TayToOMep. XOTsI MOKET
OBbITH OITMCAH OIUH TAyTOMEP, HACTOsIIEe N300PETEHNE BKIIFOYAET BCE TAYyTOMEPHI COEAMHEHUI
npezncrasieHHbIX popmyi. Tayromep coenuHenus Gopmyinbl I MOXKeT BOSHUKATh, HAIPUMED,

xoraa R’ npencrasnser co6oii BOOPON, TO €CTh:

_R* _R*
O HN OH HN
H\N = N/ NP N N/
N0 N"No
R1 R2 R1 R2

Kpome ToOro, HeKOTOpble U3 COCOUHEHUH IO H300PETEHHIO MOTYT OOpa3OBbIBATH
aTpPOIIOM30MEPHI (HANpUMep, 3aMeleHHble OMapwiIbl). ATPOIOU30MEPHI MPEACTABISIFOT COOOI
KOH(POPMALIMOHHBIE CTEPEOU30MEPHI, KOTOPbIE BOSHUKAIOT, KOTJa BPAIlEHHE BOKPYT MPOCTOM
CB3M B MOJIEKyJle MpEeAoTBpallaeTcss WM 3HAYUTENbHO 3aMeuiAeTcs B pe3yJjbTare
CTePHUECKUX B3aUMOACHWCTBUI C APYTUMH HYaCTSIMH MOJIEKYJbI, a 3aMECTUTENH Ha O0OMX
KOHIIAX 3TOH MNPOCTOM CBA3M HECUMMETPUYHBbI. B3anMHOE npespalieHue aTponoru30MEpOB
NPOMCXOAUT JOCTATOYHO MENJIEHHO, YTOOBI MX MOXHO OBLIO Pa3NeiuTh WU BBIICIHTH B
3aJaHHBIX YCIIOBHSIX. JHEPreTHM4YecKui Oapbep AN TEePMUYECKOH paleMU3ald MOXKET
OTIPENEeNATHCS CTEPUUECKUMHE MPEISITCTBUSAMHE JIJIs1 CBOOOAHOTO BPALIEHUsI BOKPYT OHOM HIIH

Oonee ueM OHOMH CBsI3H, 00pa3yIOIIeH XUPAIbHYIO OCh.
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Hacrosimee nzobperenne Takxke BKIIOYAET papMalieBTUIECKH PUEMIIEMbIE MEUEHBIE
M30TONAMU COEIAMHEHMs], KOTOpble HIEHTUYHbI COCJMHEHHSIM, YKa3aHHbIM B OJHOW W3
NPUBEACHHBIX (POPMYJI, C TOW JIMIIb Pa3HULIEH, YTO OAMH WK OoJiee YeM OAMH aTOM 3aMEHEH
aTOMOM, UMEIOLINM aTOMHYIO MacCy WJIM MacCOBO€ YUCJIO, OTJIIMYHbIE OT aTOMHOM MacChl I
MAaCCOBOT'0 YHCIIA, OOBIYHO OOHAPYKHUBAEMBIX B IPUPOTIE.

MeueHble U30TOMIAMU COSAMHEHUS TI0 N300pPETEHUI0 OOBIYHO MOTYT OBITh MOJYYEHBI
NIOCPEICTBOM OOBIYHBIX METOJIOB, H3BECTHBIX CIEIMAIUCTAM B JAHHOM O0IACTH TEXHUKHU, FITH
NOCPEICTBOM  CIOCOOOB,  AHAJOTMYHBIX  OMHMCAHHBIM  371€Ch, C  HCIOJb30BAHUEM
COOTBETCTBYIOIIIETO MEYEHOrO H30TOMAMH peareHTa BMECTO HEMEUEHOrO pPEeareHra,
UCTIOJIb3YEMOT'O B IPYTOM ClIy4ae.

[TprMepsl H30TOMOB, KOTOPBIE MOTYT OBITh BKJIFOYEHBI B COSUHEHUS 110 U300 PETEHHIO,
BKJTIOYAIOT U30TOIBI BOAOPOA, YIIIEpoaa, a30Ta, kuciopona, pocdopa, cepsl, pTopa u Xjiopa,
takue kak “H, *H, C, “C, °’N, 180, 170, **P, *°S, 18F u °Cl, no ne orpanuumsaroTcs uMH.
Hekotopbie MeueHble M30TONaMU COCIUHEHHUS 10 M300PETeHUI0, HAIPUMEpP COEAMHEHUs, B
KOTOpBIE BBEIEHbI PaIHOAKTUBHbIE H30TOMNBL, Takue kak “H, *H unu *C, nonesHs! B oqHOM 1u
o0oMX aHanM3ax paclpeneeHus] JIEKapCTBEHHBIX CPEINCTB MM CyOCTPAaTOB B TKAaHSX.
TpuTupoBaHHbIl, To ectb °H, u yrmepon-14, To ects “C, wusorombl 0coGeHHO
NPEANOYTUTENbHBI BBUY JIETKOCTH UX IMOJyueHus: 1 oOHapyxkeHus. Kpome Toro, 3amernenue
Gonee TKENIBIMH HM30TONAMHU, TAKHMHU Kak jaedTepuii, To ecTb “H, Moxker obecrmeduTsb
HEKOTOpPbIE TepareBTHYECKUEe MPEUMYLIECTBA, SBISIIOLIMECS] Pe3yJIbTaTOM Oosee BBICOKOH
MeTabOIMUeCKON CTaOUIBHOCTH, HAMPUMED, YBEJIMYSHHbIH MEePHO TOJYBbIBEAEHHS il VIVO
WM YMEHbIIEHHAs] OTPeOHOCTh B J03aX, M, CJIEIOBATENIbHO, B HEKOTOPBIX CIYYasX MOKET
OBITh MPEANOYTUTENBHBIM. 3aMelIeHHe MO3UTPOH-U3yaioIUMH H30TONAaMH, TaKUMH kak 'C,
BF 150 u N, mMoxeT ObITh HCIIONB30BAHO B HCCIENOBAHUAX TOCPEACTBOM IO3UTPOHHO-
smuccuoHHO# Tomorpaduu (IT9T) nist u3ydeHus: CTeneHu 3aHATOCTH peLenTopa CyOCTpaToM.
MeueHbple W30TONAMU COCAMHEHUS MO H300pPETEHUI0 OOBIMHO MOTYT OBITh ITOJyYEHBI
MIOCPEICTBOM MPOBEIEHUsI MPOLEAYP, PACKPBITHIX B pasaenax «Cxembn» u/mnu «[Ipumepsr» u
«[Tonyuenne» HUXKe, IPU 3aMEHE HE MEYEHHOTO W30TOINOM peareHTa Ha MeUeHbIH M30TOIOM
peareHr.

dapManeBTUUECKH NPUEMJIEMBbIE COJBBATBI B COOTBETCTBUUM C HM300peTEeHHEM
BKJIFOUAIOT COJIbBATBHL, B KOTOPBIX PACTBOPHUTENb KPHCTALIM3ALMHA MOXET OBITh H30TOITHO

3aMereHHbIM, Hanpumep DO (Tsbkenas Boaa), d°-aueron, d°>-DMSO (nuMeTuncynbpokcus).
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Ecnu He oroBopeHO 0c000, BCE CCBUIKH 3/1€Ch HAa COENUHEHHs IO H300pPETEHHIO
BKJIFOYAKOT CCBUIKM HA MX COJIM, COJIbBATBI, TMAPAThl U KOMILIEKCHI, & TAK)KE€ HAa COJIbBATHI,
TUAPAThl M KOMIUIEKCHI UX COJIeH, BKJIIOUAss UX IMOJUMOP(BI, CTEPEOH3OMEPHI U MEUEHHbIE
WU30TONAMHU BapUAHTBI.

CoenuHenuss Mo M300pETEHHMIO MOTYT CYINECTBOBaTh B (hopme (apmaneBTHUECKH
NpUEeMJIEMBIX COJIeH, TaKUX KakK, HAampuMmep, COJM TPUCOENUHEHUS KHCIOT U COJU
MPUCOEIMHEHNST OCHOBAaHUIN COEAMHEHUN OIHOW W3 MPEACTaBICHHBIX 31eCh (HOPMYIL
Hcnonb30BaHHBIN 31€Ch TEPMUH «(papMaLeBTUYECKU MPUEMIIEMast COJIb» OTHOCHUTCS] K TAKHM
COJISIM, KOTOPBIE COXPAHSIOT OHOJOTHYECKYI 3(P(PEKTHUBHOCTP M CBOHCTBA HMCXOIHOTO
coenuneHus. Ppaza «papmaLeBTHUECKH npuemiieMasi(bie) COoyb(1)», UCIOIb30BAHHAS 3/1€Ch,
€CJIM He OTOBOPEHO 0C000, BKITFOYAET COJM KUCIOTHBIX MM OCHOBHBIX TPYIII, KOTOPBIE MOTYT
NPUCYTCTBOBATh B COENUHEHHSX (POPMYJL, PACKPBITBIX 311€Ch.

Hanpumep, coenuHeHHs: MO H300pETEHHIO, KOTOPBIE SIBJISIOTCS OCHOBHBIMH IO
npupone, CrocoOHbI 00pa3oBbIBaTH OONBIIOE KOJHMYECTBO COJNIEH C  Pa3IMYHBIMU
HEOPraHMYECKIMH W OPraHWYEeCKUMH KHCJIOTaMH. XOTS TaKHe COJNU JIOJDKHBI OBITH
dapmManeBTUYECKH NPUEMIIEMBIMU JUJIsI BBEACHMS JKUBOTHBIM, HAa TPAKTHUKE 4YacTO ObIBAET
JKeJIaTeJIbHO CHavYasa BBICIUTh COEIMHEHNE 110 HACTOALIEMY H300PETEHUIO U3 PEAKIIMOHHOM
cMecu B Buae (papMaleBTUYECKM HENpUeMIIeMONW COJMM M 3aTeéM IPOCTO TNPEBPATHUTh
HOCJIETHIOK0 OOPaTHO B COEAMHEHHE B BHE CBOOOIHOIO OCHOBAHMS MOCPEACTBOM 00paboTku
IIEJIOYHBIM PEAareHTOM, M 3aTeM MPeBPaTHTh IOCIefHee CBOOOJHOE OCHOBAHUE B
(apmaLeBTHYECKH NPUEMIIEMYIO COJIb TPHCOCAMHEHHs KHUCIOThL. CONM NPHCOSTMHEHHS
KHCJIOT OCHOBHBIX COEIMHEHHUI IO HACTOSINEMY M300pPETeHUI0 MOTYT OBITh IOJYYEHBI
nocpeacTBoM 00pabOTKH OCHOBHOTO COSIMHEHUS IO CYLIECTBY 3KBUBAJICHTHBIM KOJMUECTBOM
BBIOpPAHHOW HEOPTAHUYECKOH MIJTH OPTaHUYECKOM KUCJIOTHI B CpeZie BOJHOTO PACTBOPUTEIIS HITH
B TOIXOZSINEM OpPraHMYeCKOM pacTBOpHUTENe, TaKOM Kak MeTaHon uiau sTaHon. Ilocne
BBINTAPUBAHUS PACTBOPUTEJIS OJIYYAIOT TPeOyeMyro TBEpAYIO couib. TpedyeMyro KHCIYIO COJTb
TaKXX€ MOJKHO OCAJHNTh U3 PACTBOpPa CBOOOIHOTO OCHOBAHMS B OPTaHUYECKOM PAaCTBOPHUTEIE
MOCPENCTBOM JOOABJICHHS K PACTBOPY COOTBETCTRYIOIIEH HEOPTAHUYECKOM HITH OPTaHU4IeCKOU
KHUCJIOTBI.

KucnoTel, KOoTOpble MOTYT OBITh HCHOJB30BAHBI U MOJNYUYeHHs (papManeBTUYECKH
IPUEMJIEMBIX COJIEH MPUCOEIUHEHUs] KMCIOT TaKUX OCHOBHBIX CO€AMHEHMUH, MPEACTaBISAIOT
cOOOH KHCIIOTBI, KOTOpBIE OOpPa3yr0T HETOKCHYHBIE COJNM MPHUCOETUHEHUS KUCIOT, TO €CTh

coyu, conepskamue (papMaKoJOTHUYECKH TNpHUEeMJIeMble aHUOHBI, TaKUe KaK THUAPOXJIOPHI,
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rugpobpomun, ruaporonua, HUTpaT, cyibdar, Oucynbdar, docdar, kucieii ¢docdar,
W30HUKOTHHAT, alleTaT, JIAKTAT, CAJUIMIIAT, LIUTPAT, KUCHbIH [UTPAT, TApTPAT, MAHTOTEHAT,
OutapTpar, ackopOaT, CyKIMHAT, MajeaT, TeHTHU3MHAT, (ymMapaT, IJIFOKOHAT, IIIIOKYpPOHAT,
caxapart, (oopmuar, OeH30aT, IIIyTamar, MeTaHCYJIb(POHAT, 3TaHCYIb(OHAT, OEH30JICYIBPOHAT,
napa-ToayoJcyib(pOHAT U amMoar.

ITpumeph! cojieli BKIIIOYAIOT alleTar, akpuiar, OeH30JCyIbpoHAT, OeH30aT (TaKol Kak
xjopOeH30aT, MeTHJIOeH30aT, AUHUTPOOEH30aT, THUAPOKCUOEH30aT M METOKCHOEH30aT),
oukapOonar, Oucynbdar, oucyapdpur, duraprpar, dopar, Opomun, OyTuH-1,4-nuoar, saerat
KaJbLHsl, KAM3HUJIaT, KapOOHAT, XJIOPU/, Kampoar, Karpuiar, KiaByJaHaT, LIUTPaT, AeKaHOar,
auruapoxsopun, auruapodocdar, saerar, SAMCUNIAT, OSCTONAT, 33WIAT, STUICYKLHUHAT,
dopmuar, Qymapar, CIOLENTAT, [JIIOKOHAT, [JIyTaMaT, [JIHKOJAT, [JIHKOJIHIAPCAHUIIAT,
renTaHoar, reKCUH-1,6-110aT, reKCUIPe30pIrHaT, ruapadaMuH, THAPOOPOMHUI, THIPOXJIOPHI,
Y-TUAPOKCUOYTHpAT, HOAHI, H300yTUPAT, M30THOHAT, JIAKTAT, JIAKTOOMOHAT, JlaypaT, Majar,
MajieaT, MaJIOHaT, MaHpaenar, Mme3wiar, Meradochar, MeraHCyib(poHAT, MeTHiCcynbQarT,
moHoruzapogocdar, Mykar, Hancunar, HadTanuH-1-cynbdoHar, HadTaTUH-2-CyNbdOHAT,
HUTpAT, OJieaT, OKcajlaT, mamoar (IMOOHAT), MaJbMHUTAT, IMAHTOTEHAT, (hEHUJIALETATHI,
¢denmnOytupar, ¢enwmponuonar, ¢ranar, ¢ochar/mnudocdar, mNONUTATAKTYpOHAT,
NpOMaHCyIb(OHAT, MPOIMUOHAT, IPONHOoJaT, mupodocdar, mupocynbdar, caluuuiar, creapar,
cybanerar, cy0Oepar, CykIMHAT, CyJbdaT, cyab(oHaT, CynbPUT, TaHHAT, TapTpaT, TEOKJAT,
TO3WJIAT U BaJIEPaT, HO HE OTPAHUYUBAIOTCS HMH.

UnmocTpaTUBHBIE MPUMEPHI MOAXOASLINX COJIEH BKJIIOYAIOT OPTaHUYECKHE COJIH,
MOJIyYE€HHBbIE W3 aMHWHOKHCJIOT, TaKMX KaK TIJHIMH M aprdHUH, aMMHaka, MEPBUYHBIX,
BTOPWYHBIX U TPETHYHBIX AMHUHOB U IUKJIMYECKHUX aAMUHOB, TAKUX KaK MUIEPUINUH, MOP(OIHH
U MUTEPA3UH, U HEOPraHUYECKUE COJIM, MONyYEHHbIE U3 HATPHSL, KaJbLUS, KaJWs, MArHWs,
MapraHiia, Jkeyie3a, MeIu, IUHKA, aTFOMUHUS W JIATHSI.

CoenuHeHuUs MO0 M300PETEHUIO, KOTOPbIE BKJIFOYAIOT OCHOBHYIO IPYIMITUPOBKY, TAKYHO
KaK aMUHOTPYIINa, MOTYT 00Pa30BbIBaTh (DapMaleBTUYECKU MPUEMIIEMbIE COJTH C Pa3TMIHBIMH
AMHHOKHUCIIOTAMH B JIOTIOJIHEHHE K KUCJIOTaM, YIIOMSIHYThIM BBIIIIE.

AJNBTEpPHATHUBHO, TOJIE3HbIE COEAMHEHHS, KOTOPbIE SBIISIFOTCS KUCIBIMH 1O TPUPOJIE,
MOTYT OBITh CIOCOOHBI OOPa30BBIBATH OCHOBHBIE COJM C PAa3JIMYHBIME (DapMaKOJIOrHYeCKU
NPUEMIIEMBIMU KaTHOHAMU. [IpUMepbl TakuX COJIEH BKJFOYAKOT COJH IIEJOYHBIX HJIH
IEJIOYHO3EMETbHBIX METAJUIOB |, B YaCTHOCTH, COJIM HATpHs U Kaius. Bee aTu conmu monyyaroT

noCcpeaACTBOM OOBIYHBIX METOIOB. XUMHUYEeCKHe OCHOBAaHUs, KOTOPBIC UCITIOJIB3YIOT B KAYCCTBE
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p€areHTOB AJid MOJYYCHUSA q)apMaL[eBTI/ILIeCKI/I MPUEMIIEMBIX OCHOBHbIX COJIEH TIO0 HaCTOALIEMY
M300pETEeHNI0, PENCTABIISIIOT COO0I OCHOBaHMS, KOTOPbIe 00pa3ylOT HETOKCUUHBIE OCHOBHBIE
COJIU C KHCJIBIMH COSIMHEHHUSIMH IO HACTOSIILEMY ONMUCAHUIO. DTH COJIU MOTYT OBITh ITOJTyYEHBI
MIOCPEICTBOM JIFOOOTO MOAXOIALIETO Cocoda, HampuMep MOCPeACTBOM 00padoTKK CBOOOAHOI
KUCJIOTBl HEOPTaHWYECKUM MJIM OPraHMYECKHM OCHOBAHHEM, TAKMM KaK aMHH (IepBHYHBIH,
BTOPUYHBIA WJIM TPETUYHBIN), TUAPOKCUIOM INEJIOYHOTO MeTaula WM THIPOKCHIOM
IIEIOYHO3EMENTBHOTO METAJIA MJIH TOMY MOJOOHBIM. DTH COJIH TaKXKe MOTYT OBITh MOJIyYEHbI
MOCPENCTBOM OOpPa0OTKH COOTBETCTBYIOIIMX KHUCJBIX COEAMHEHUM BOIHBIM PaCTBOPOM,
comepskaimM Tpedyembie (HapMaKoJOrMIeCKH MpUEMIIEMbIE KATHOHBI, M 3aT€M MOCPEICTBOM
YHOapuBaHUs MOJYYECHHOI'O pacTBOpa A0CyXa, NPEANIOUYTHUTCIIBHO MPU MOHUKEHHOM OaBJICHUH.
AJ'IbTepHaTI/IBHO, OHH TAKXE MOTYyT 6bITb MOJIY4CHBI MOCPEACTBOM CMEIIHWBAHUA PACTBOPOB
KUCITBIX COEIMHEHUIl B HH3IIMX CIHPTaX U TPeOYeMOro ajkOKCHIAA LIEJOYHOrO MeTalia
BMECTE U 3aTeM MMOCPEICTBOM YIIaAPHBAHUsI MIOJIYUYEHHOIO PacTBOPa A0CYXa TaKUM ke 00pazom,
KaKk M paHbiie. B mr000M cliydae MPeArnoOuYTHTENbHO HCIOIb30BaTh CTEXHOMETPUUECKHE
KOJINM4ECTBa pPCAarcHTOB, LITO6I:;I rapaHTHUPOBATh IOJIHOTY BSaHMOHeﬁCTBHﬂ U MaKCHUMAaJIbHBIC
BBIXO/IbI TPEOYEMOro KOHEYHOTO MPOAYKTA.

XuMHuueckue OCHOBAaHUsI, KOTOPBIE MOTYT 6bITb HUCIIOJIb30BAHbI B KAYCCTBE PEATCHTOB
AJisL TIOJIYYCHUS (bapMaL[eBTI/ILIeCKI/I NpUEMIIEMBIX OCHOBHBIX coyen COCI[I/IHCHI/Iﬁ 1o
M300pETEeHNI0, KOTOPBIE SIBJSIFOTCS KUCIBIMH MO MPUPOJE, MPEACTABISIIOT COO0 OCHOBaHMS,
KOTOpBIe O00pa3ylOT HETOKCHUYHBIE OCHOBHBIE COJM C TaKMMH COEIMHEHUSIMH. Takue
HETOKCUYHBbIE OCHOBHBIE COJIM BKJIFOYAIOT COJIM, MOJYYEHHbIE M3 TaKUX (hapMakoIOrH4ecKu
MPUEMJIEMBIX KAaTHOHOB, KaK KaTUOHBI IICJIOYHBIX MCTAJIJIOB (Haan/IMep Kajusa U HanI/Iﬂ) 51
KaTHOHBI IECJIOYHO3€EMEJIbHBIX METAJIJIOB (Haan/IMep KaJdblusa 1 MaFHI/ISI), AMMOHHHHBIE COJIN
WK  BOAOPACTBOPHUMBIC COJIM TMPUCOCAUHCHHSA aMHWHA, TaKHE€ Kak N-MeTHNTIroOKaMuH
(MErmyMHH) U HM3IIHE AJIKAHOJAMMOHHUIHBIE U PYyTrUe OCHOBHBIE COJIU (papMarleBTUYECKH
MPUEMIIEMbBIX OPraHUYCCKHNX aMUHOB, HO HC OIrPaHUYNBAIOTCA UMU.

Takxe ™moryr ObITh 00pa3oBaHBI TOJYCOJIM KHCIOT W OCHOBAaHUH, HampuMep
l"eMI/Icy.]'Ib(baTbI U ITrEMHUKAJbIUEBBIC COJIN.

O630p momxomsmux coneii cM. B Handbook of Pharmaceutical Salts: Properties,
Selection, and Use by Stahl and Wermuth (Wiley VCH, 2002). Cnocobsl momyueHus
dapManieBTUYECKH TNPUEMIIEMBIX COJIEH COEOMHEHHMH 1O U300peTeHrr0 U (POopMeI
B3aMMOIPEBPAIIAIOIIUXCS COJIeH U CBOOOTHBIX OCHOBAHUN M3BECTHBI CIIELUAIUCTY B JAaHHOU

00JIaCTH TEXHUKU.
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Conmu mo HacrosimeMy H300pETEeHHI0 MOTYT OBIThb IOJY4Y€HbI B COOTBETCTBHH CO
crioco0aMM, HM3BECTHBIMM CIELMAINCTY B JaHHOW oOnacTh TexXHUKU. PapMarieBTUYECKH
npuemieMasi CoJlb COEAMHEHUH MO N300PETEHUI0 MOKET OBITh JIETKO MOJy4eHa ITOCPEACTBOM
CMEIINBAHMUs BMECTE PACTBOPOB COENUHEHUs M TpeOyeMOW KHCJIOTbI MM OCHOBAHMUS, Kak
nenecoobpasno. Comb MOXeT BbINAJaTh B OCaJOK M3 pacTBOpa U MOXET ObITh coOpaHa
NOCPEACTBOM (PHIIBTPOBAHUST WJIM MOXKET OBbITh BbIIEJIEHA TMOCPEACTBOM BbITAPHUBAHHS
pactBoputensi. CTemeHb HMOHU3ALMKM  COJNIM  MOXET BapbHpPOBATh OT  IMOJHOCTHEO
MOHU3UPOBAHHOM 10 NOYTH HEMOHU3UPOBAHHOM.

CrnenmamictaMm B JaHHOH 00JaCTH TEXHUKH OyJeT MOHATHO, YTO COCOUHEHHUS II0
n300peTeHn0 B (opMe CBOOOAHOTO OCHOBAHHS, UMEKIHE OCHOBHYIO (DYHKIIHOHAJIBHYIO
IPYIIY, MOTYT OBITh MPEBPAIIEHBI B COJIA MPUCOCAMHEHUS KHUCIOT MOCPEACTBOM 00padoTKH
CTEXHOMETPUYECKUM H30BITKOM COOTBETCTBYIOWIEH KUCIOTHL. COJM MPUCOSTUHEHUsT KUCIOT
COEMHEHUI MO HM300PETEeHHI0 MOTYT OBITh TOBTOPHO MPEBPALIeHbl B COOTBETCTBYIOLIEE
CBOOOHOE OCHOBAaHHME TIOCPENCTBOM  OOpabOTKH  CTEXHOMETPUYECKHM  HU30BITKOM
MOJXOJAIIEr0 OCHOBAHUS, TAKOTO Kak KapOOHAT KaJlusl WJIM THIPOKCUZ HATPHs, OOBIYHO B
NPUCYTCTBHH BOAHOTO PACTBOPUTENS U IpU Temriepatype ot npudbausutensHo 0°C no 100°C.
dopma cBOOOAHOTO OCHOBAHMS MOKET OBbITh BbIJENIEHA TOCPEICTBOM CTAHAAPTHBIX CIIOCOOOB,
TaKUX KaK HKCTPAKLUs OpraHMYeCKHUM pacTBoputeneM. Kpome TOro, comum npucoenuHeHus
KHUCJIOT COEAMHEHHH 110 N300PETeHUIO MOTYT OBITh B3aUMO3aMEHSIEMBbI 33 CYET HCIIOIb30BAHHS
NPEeUMYIIECTBa PA3IMYHON PACTBOPUMOCTH COJIEH, JIETYYECTH UM KUCJIOTHOCTU KHCIOT WJIH
nyTeM oOpabOTKH COOTBETCTBYIOINE HArpyKeHHOH MOHOOOMEHHO# cmonoil. Hampumep, Ha
OOMEH MOXET TMOBJIMSTh B3aUMOACHCTBUE COJM COSAMHEHUH MO M300pEeTEeHHI0 ¢ HEOOIbIINM
CTEXHOMETPUUECKUM U30BITKOM KHCJIOTHI ¢ Oosiee Hu3kuM pK, 4eM y KHCIOTHOTO KOMITOHEHTA
UCXOHOW COJIM. DTO MpeBpalieHrue 0OBIYHO MPOBOAAT MPH TEMIIEPATYPE OT MPHOIU3UTEIBHO
0°C 1o TOYKM KHIIEHUS] PACTBOPHUTEIS], MCIIONB3YEMOr0 B Ka4eCTBE CPeNbl IJIsl TIPOBEISHHS
sToll mpouenypsl. IlogoOHbIE 0OMEHBI BO3MOXKHBI C COJISIMU TPUCOEAMHEHHUs] OCHOBAHHH,
OOBIYHO MOCPEACTBOM MTPOMEKYTOUHOTO 00pa3oBaHus (GOPMbI CBOOOTHOIO OCHOBAHUSI.

CoenuHeHus Mo U300PETEHUIO MOTYT CYLIECTBOBATh KaK B HECOJbBATHPOBAHHOM, TaK
U B COJIbBATHPOBAHHOH (opmax. Korma pacTBopuTens WM BOAA MPOYHO CBS3aHBIL, KOMILIEKC
OyeT UMeTh Y€TKO OMPENEICHHYI0 CTEXHOMETPHIO HE3aBUCUMO OT BiakHOCTH. OTHAaKO Koraa
pPacTBOPUTEND MIIM BOAA clad0 CBs3aHbBI, KAK B KAHAJIbHBIX COJIbBATAX M THTPOCKOIMMYECKHX
COEMHEHUSIX, COZIeP’)KaHUE BOJBI/PacTBOpUTEN OYAET 3aBUCETh OT BIAXKHOCTH U YCIOBHM

cymkd. B Takux ciydasx HecrexuomeTpus Oyner HOpMOH. TepMUH «COIbBAT» MCHOJIB3YIOT
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371€Ch ISl ONMCAHUS MOJIEKYJIIPHOTO KOMILIEKCA, COAEPIKAIIEero COeANHEHUE 10 H300PETEHHIO
U OfHy wiu Oojiee 4eM OfHY MOJIEKYJy (papMaleBTUYeCKH MPUEMIIEMOTO pPacTBOPHUTEIIS,
Harpumep 3TaHona. TepMHUH «TUApAT» HCIOIB3YIOT, KOTJAa PAaCTBOPUTENEM SIBJISIETCS BOJA.
@dapMaleBTUUECKH NpPUEMJIEMbIEe COJbBATHI B COOTBETCTBHM C H300pETEHHEM BKIIOYAIOT
TUAPAThl M COJIbBATBHI, B KOTOPBIX PACTBOPUTENb KPUCTAJUIM3ALUH MOXKET OBbITh H30TOITHO
3ametneHHbIM, Hanpumep D20, ds-anietoH, de-DMSO (numetuncynbhokcun).

U3o0pereHne Takke OTHOCHTCS K MPOJeKapcTBAM  COeAMHEHWH  Qopmyl,
NPENCTABICHHBIX 37eCh. TakumM 00pa3oM, HEKOTOpble MPOM3BOAHbIE COEIMHEHUH IO
u300peTeHI0, KOTOphle camu Mo cebe MoryT objanarth HeOONbIIOW (hapMaKOJIOTUIECKOU
AKTHBHOCTHIO HJIM HE HMETh €€, MPHU BBEACHWH MALHEeHTYy MOryT ObITb MpPEBpAIleHbl B
COENMHEHHs] TI0 U300PETeHHUI0, HANpPUMEp MOCPEICTBOM THAPOJUTHYECKOTO PACLIETIICHHUS.
Takue npoM3BOAHBIE HA3BIBAIOTCS «IpoJiekapcTBaMuy. JlonmojHuTeNnbHAsS HHPOPMALHS O
NPUMEHEHUH MPOJIEKapCTB MOKET ObITh HalineHa B ‘Prodrugs as Novel Delivery Systems, Vol.
14, ACS Symposium Series (T Higuchi and W Stella); ‘Bioreversible Carriers in Drug Design’,
Pergamon Press, 1987 (ed. E B Roche, American Pharmaceutical Association), u Guarino, V.R;
Stella, V.J.: Biotech Pharm. Aspects 2007 5 (Pt2) 133-187; u J. Rautio et al. Nature Reviews
Drug Discovery, 17, 559-587 (2018), onucaHust KOTOPBIX BKJIKOYEHBI 3/1€Ch MOCPENCTBOM
CCBUIKH BO BCEH UX IMOJHOTE.

ITponexapcTBa B COOTBETCTBHU C M300pETEHHUEM MOTYT OBbITh MOJYUYEHbI, HAPUMED,
HIOCPEICTBOM 3aMEHbl COOTBETCTBYIOINMX (DPYHKIIMOHAJBHBIX TPYII, HPUCYTCTBYIOIIHX B
COEAMHEHUSIX 1O  HW300PETEeHHI0, ONPEeNeJeHHbIMU  TPYNIUPOBKAMH,  H3BECTHBIMH
CTIEL[HAJINCTaM B JaHHOW O0JIACTH TEXHHUKH KaK «IIPOrPYIITHUPOBKIY, KAK OMKMCAHO, HATIPUMED
B «Design of Prodrugs» H Bundgaard (Elsevier, 1985), onucanmne KOTOPOro BKJIFOUEHO 311€CH
TIOCPEICTBOM CCBLJIKH BO BCEil MOJIHOTE.

Hekoropble HeEOrpaHUUYUBAIOLINE MPUMEPbI MPOJEKAPCTB COIJIACHO H300PETEHHIO
BKJIFOYAIOT:

(1) xorma coenuHeHHE COAEPKUT (YHKUUOHAIBHYIO I'PyMIy KapOOHOBOH KHCIIOTBI
(-COOH), To ero cnoxubIi 3¢up, Hanpumep ¢ 3ameHoit Bogopona (Ci-Ce)amkuom;

(2) xorma coemMHEHUEe CONEPKUT CIUPTOBYIO (PyHKIHMOHANBHYIO rpymmy (-OH), To ero
nipocToii 3¢up, Hanpumep ¢ 3ameHoit Bonopoaa (C1-Cs)aaKkaHOMIOKCUMETHIIOM WIIH TPYIIION
npocToro ¢ocdaTHoro 3dupa; u

(3) xorma coenMHEHHE COAEPXKUT MEPBUYHYIO HJIM BTOPUYHYIO (PYHKIHOHAJIBHYIO

amuHorpynmy (-NH; wim -NHR, roe R we sBisiercst H), To ero amun, Hanpumep ¢ 3aMeHOM
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OHOTO WM ODOMX aTOMOB BOAOPOAA MOAXOZsAIIEH MeTaOONMYecKH JaOWUIbHON TPyIIOH,
TaKOH Kak amuz, kapbamar, MoueBuHa, pochoHaT, cynb(OHAT U TaK faiee.

JlomoHUTETIbHBIE TIPUMEPBI 3aMEHSIOIUX TPYII B COOTBETCTBUHU C MPEABIAYIIHIMHU
npuMepaMud W TpPUMEpaMH JIPYrHX THIIOB MPOJIEKAPCTB MOIYT ObIThb HAHAEHbI B
BBILIEYTIOMSHYThIX CCBLIKAX.

HakoHer, HEKOTOpble COEOUHEHUsS] MO M300PETEHHID CaMH MOTYT JAEHCTBOBAaTb B
Ka4eCTBe MPOJIEKAPCTB IPYTHX COSTUHEHUH 0 H300PETEHHIO.

B 0o0bem n300peTeHus Takke BKIIFOUEHBI META0OUTHI COSIUHEHHI OMMCAHHBIX 3]1ECh
dbopMyJl, TO €CThb COeNMHEHHUs, OOpasyroInuecs i Vivo TPU BBEIEHUU JIEKAPCTBEHHOTO
CPeICTBa, YacTO TOCPENCTBOM OKHCJICHHs WM JealKmiupoBaHus. HekoTopble TpUMepsI
MeTaOOJIUTOB B COOTBETCTBHUH C M300PETEHUEM BKIIIOYAIOT, O€3 OrpaHUYSHU :

1) korma coemuHeHWEe TIO U30OPETEHHIO CONEPKUT AJKWIBHYK TPYIIy, €ro
ruapokcuankuiabHoe npoussoaHoe (-CH > -COH);

2) xoraa CoequHEHUE MO N300PETESHHUIO CONEPIKUT AIKOKCHTPYIIY, €r0 THAPOKCHIIBHOE
npoussogHoe (-OR -> -OH);

3) xorma CoeAWHEHHE MO H300PETEHUI0 COIAEPKUT TPETUYHYI0 aMUHOTPYIIIY, €ro
BTOpUUHOE aMuHONpou3soaHoe (-NRR > -NHR umu -NHR );

4) xorma COeAVMHEHHE MO H300PETEeHHIO COAEPKUT BTOPUUYHYIO AMHUHOTPYIIY, €ro
nepsuyHoe rpoussoaHoe (-NHR -> -NHy);

5) korma coenuHeHHE MO W300PETEHUIO COAEPKUT (PEHUJIBHYIO TPYMIUPOBKY, €ro
¢denonbHOE pousBonHoe (-Ph -> -PhOH);

6) Korma COeQUHEHHE [0 HU300PETEHUIO COAEPIKUT aMHUAHYK TPYIITy, €ro
kapOokcunpHOe mpoussoaHoe (-CONH; -> COOH); u

7) xornaa CoeqMHEeHHe CONEPSKUT THAPOKCH- MU KApOOKCHIIBHYIO TPYIIY, COSAMHEHHE
MOKET OBbIThb MeTaOOIM3UPOBAHO MOCPEACTBOM KOHBIOTAIIMH, HANIPUMEP C TIIFOKYPOHOBOM
KUCJIOTOH, ¢ oOpa3oBaHueM MOKypoHHna. CyIIeCcTBYIOT W APYrHe MyTH KOHBIOTATHBHOTO
MeTadomM3Ma. DTH My TH YacTO HA3BIBAIOT 2 (pa3oii MeTaboMu3Ma, ¥ OHHU BKITIOYAKOT, HATIPUMED,
cyab(paTHPOBAHUE WM aneTujaupoBaHue. Jlpyrue (QyHKIIMOHAJbHBIE TPYIIBI, TaKUE Kak
rpymnbl NH, Takke MOryT ObITh MOIBEPTHYTHI KOHBIOTAIMH.

B omHOoM BoOmIOmeHuMu 3aech TpemioxkeHsl TBepable (opmbr  8-((2-Top-4-
(MeTrnTHO)(pEHIIT)aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUAUH-

1,6(2H,7H)-nnona. B omHomM BomiomeHnun TBepaas (opma TpencTaBisieT  CoOOi
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KpUCTAJUINUECKYyI0 (GopMy. B omHoMm BomomeHun Teephas (opma NpencTaBiseT coOoil
amopdHyro Gopmy.

Hcnonb30BaHHBIN 3/1€Ch TEPMUH «KPUCTAJUINYECKHI» O3HA4YAaeT HAJMYUE PEryJISIPHO
MIOBTOPSIIOIIErOCs] PACIIONIOKEHUSI MOJIEKYJl M TUIOCKOCTeH BHelHeil moBepxHocTH. OmHO
COeIMHEHNE MOJKET aBaTh MHOXKECTBO KPUCTAJUTMUECKHX (GopM, rae kaxaas Gopma mmeer
pa3IMYHbIE M YETKO BBIPAKEHHbIE (PU3NYECKHE CBOICTBA B TBEPAOM COCTOSIHUH, TaKHE Kak
paznuyHble MPOQUIM PACTBOPUMOCTH, CKOPOCTH PACTBOPEHHS, TEMIIEPATypbl TUIABJICHUS,
TEKy4eCTh W/WIM Pa3JIMYHble MUKU AUQPAKIHH PEHTTEHOBCKOTO W3Ny4eHus. Pa3nmuuus B
(u3nueckux CBOMCTBAX MOTYT BIMATh Ha (papMalEBTHYECKHUE MapaMeTpbl, TaKHe Kak
CTa0MJIBHOCTD MPH XPAHEHHUH, CXKUMAEMOCTh U TUIOTHOCTb (KOTOPBIE MOTYT OBbITh BasKHBI IPH
NPUTOTOBJICHUU MPENAapaToOB M M3TOTOBJIEHUH MPOAYKTOB) H CKOPOCTh PACTBOPEHUS (KOTOpast
MOXeT OBITh BYKHBIM (PAKTOPOM OHOIOCTYITHOCTH).

Tepmun «aMOpQHBINA» OTHOCUTCSI K COCTOSIHUIO, B KOTOPOM V BEILIECTBA OTCYTCTBYET
TaTbHUNA MOPSZOK HAa MOJIEKYJIIPHOM YPOBHE H, B 3aBUCHMOCTH OT TEMIEPATypPbl, OHO MOXKET
NPOSIBJIAT (PH3UUECKUE CBOMCTBA TBEPAOIO Teja WM KUAKOCTH. OOBIYHO TaKHE BELIECTBA HE
JAI0T XapaKTePHBIX KaPTUH AU(PPAKLNUN PEHTT€HOBCKHUX JIy4el 1, XOTS M TPOSIBIISIIOT CBOICTBA
TBEPAOro Tena, Ooyiee TOYHO OIMUCBIBAIOTCS KakK JKUAKOCTb. IIpyn HarpeBaHUM NMPOUCXOAUT
Hepexo OT TBEPABIX CBOWCTB K JKUAKUM, KOTOPBIH XapaKTepU3yeTCsi U3MEHEHUEM COCTOSHUS,
OOBIYHO BTOPOTO MOPAAKA (KCTEKJIOBAHUEY).

CyuecTByeT psii aHATUTUYECKUX METOAOB, KOTOPbIE MOXKET UCTIOIb30BATh CIIELIUAIMCT
B 00JIaCTH XMMHHM TBEPAOTO TeNa AJsl aHann3a TBepAbIX GopM. Auppakuus peHTTeHOBCKHUX
Jydeld Ha TMOpPOIIKe TakKe MOXKeT ObITh NPUTOAHA ISl ONpPENeeHUs KOJIUYeCTBa
KpHCTaJTHUeCKO TBepaoil ¢popmel (uau ¢opm) B cmecH. Ilpu audpakiuuy peHTreHOBCKHX
Jydel Ha MOPOLIKE PEHTTCHOBCKUE JIyYH HAMPABISIOTCS HA KPUCTATMYECKHH TMOPOIIOK, U
WHTEHCUBHOCTh JU(PArupOBAHHBIX PEHTTCHOBCKUX JIydeH HM3MepsieTcss Kak (PYHKIHs yria
MEKAYy HMCTOUHUKOM PEHTTCHOBCKUX JIyuell M Jy4oM, Iu(pardpoBaHHBIM 0O0pa3LoOM.
HNHTEeHCHBHOCTD 3THX AU(ParupOBaHHBIX PEHTIEHOBCKHX Jydel MOXeT ObITh OTOOpakeHa Ha
rpadike B BU/I€ MMKOB, T OCh X MPENCTABISAET COOOH yroi (OH U3BECTEH KaK Yroi «2-TeTa)
MEKAYy UCTOYHUKOM PEHTI€HOBCKHX JIyued U nudparupoBaHHBIMI PEHTTEHOBCKUMH JIyYaMH,
a och Y MpeacTaBisieT COOOH HHTEHCHBHOCTb AM(ParupOBaHHBIX PEHTTEHOBCKUX Jyded. ITOT
rpaguK Ha3pIBal0 KAPTHMHON 1U(PAKIUKM PEHTICHOBCKUX Jyd4eld Ha TIOPOIIKE MK

nudpakrorpaMMoii. PasHble KpuCTauTHUeCKHe TBepAbie (POpMBI ITEMOHCTPUPYIOT Pa3HbIE
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mudpakTorpaMMpl, TMOCKOJIBKY pAacHOJOXKEHHE IHKOB Ha OCH X SBISETCS CBOWCTBOM
TBEPAOTENBHON CTPYKTYPBbI KPUCTAILTIA.

Crnenuanucty B JaHHON 00J1aCTH TEXHUKU OYAET MOHATHO, YTO TUIIMYHAS MIOTPELIHOCTD
BEJIMUMHBI IIHKA 2-TeTa 1Mo ocH X Ha AU(pPaKTOrpaMMe COCTABISIET MOpsiAKa mnoc-munyc 0,2
rpagyca 2-tera (10,2 rpamyca 2-tera). Tak, Hanmpumep, AM(PAKLUOHHBINA MUK, KOTOPbIH
nosiByisieTcs npu «npumepHo 18,0 rpagycax 2-Tera», O3HaA4YAET, YTO MUK NosiBysieTcs ripu 18,0
rpanycax 0,2 rpagyca 2-teta, TO €CTb OH MOKET HaXOAUTbhCS B nuana3oHne ot 17,8 rpanycos
2-tera no 18,2 rpagycoB 2-tera TpU HM3MEPEHHH HA OOJBIIUHCTBE PEHTTEHOBCKHX
nudpakToMeTpoB npu OONBLIIMHCTBE yCIoBUH. Kpome Toro, cnenuanucty B JaHHOHW 00JIacTH
TEXHUKH OYIET MOHSITHO, YTO OTHOCUTENIbHBIE MHTEHCUBHOCTH ITUKOB OYyT IEMOHCTPUPOBATD
pa3dpoc ToOKa3aHUil Mexny mnpudopaMu, a Takke pa3dpoc, OOYCIOBJIEHHBIH CTENEHBIO
KPUCTAJUIMYHOCTH, MPEANOYTUTENbHON OpHEHTallel, MOBEPXHOCTBIO IMOATOTOBJIEHHOTO
oOpasua u ApyruMu (paKkTOPaMH, H3BECTHBIMU CIIELUANNCTaM B JAHHOH 00JIACTH TEXHUKH, U
UX CcleAyeT paccMaTpuBaTh TOJbKO Kak KadecTBeHHble nokazaTenu. COOTBETCTBEHHO,
UCIOJIb30BAHHBIN 371€Ch TEPMHUH «I10 CYILIECTBY TAKOH e» NMPUMEHUTENBHO K IMOJIOXKEHUIM
NUKOB MU(PAKLNUN PEHTI€HOBCKHX JIydell Ha MOpPOIIKE O3HAYaeT, YTO THUIHMYHBIN pazdpoc B
MOJIO’KEHUH MTMKOB U NHTEHCUBHOCTHU COCTaBJIseT nopsiika 0,2 rpagyca 2-TeTa.

Judpaxiyst peHTT€HOBCKUX JIy4eil Ha MOPOLIKE SIBJISETCS JUIIb OHUM U3 HECKOJBKUX
AHATUTUYECKUX METONIOB, KOTOpbIE MOXHO HCIONb30BaTh ISl XapaKTEPUCTUKU H/UIH
UIeHTU(UKALNT KPUCTAUTNYECKUX TBEPABIX (opM. CIIEKTPOCKOITUUECKHE METOIBI, TAKHE KaK
paMaHOBCKasi (BKJIIOYAs PAaMAHOBCKYK) MHKPOCKOIHIO), MH(pPaKpacHas W TBEPAOTEIbHAsS
SAMP-CnieKTpOCKONUS,, MOTYT OBITh  HUCIOJNB30BAHBI Ui XAPAKTEPUCTHKH  W/WIIH
UIEHTU(PUKALMN KPUCTAUTMYECKUX TBEPAbIX (GOpM. DTH METOABl TAaKXKE MOTYT OBITh
WCTIOJIb30BAHBI IS OTIPEIeTICHHsT KOJIMYECTBA OMHOM Wit OoJiee ueM OTHOHN KPUCTAIUTNIECKOM
TBEPAOH (OPMBI B CMECH, a BEJIMYHHBI MIMKOB TAK)KE MOTYT OBITh YKa3aHbI C ONpeAeIeHHEM
«TPUMEPHOY Iepesl BeTUUUHAMU THKOB.

Hcnonb30BaHHBIN 371€Ch TEPMUH «O€3BOAHBINY» OTHOCHTCS K KPHUCTAJUTNYeCKOU popme
6e3 MOJIeKyJ1 KaKOrO-JTHOO PaCTBOPUTENS HITH BOABI B KPUCTAJUTMYECKON peIIeTKe.

TepMuH «ruapaT» OTHOCUTCA K COJbBaTy, COJEp)KallleMy COEIMHEHHE U
CTEXHOMETPUYECKOE MM HECTEXHOMETPUYECKOE KOJNYECTBO BOABL. TepMHH «MOHOTHApAT»
OTHOCHTCSI K TUZIPATy, COAEPIKAIIEMY OJHY MOJIEKYJIy BOJIbI HA MOJIEKYJIy COSAMHEHNUs (TO €CTh

CTEXHOMETPHSI BOJBI K COEIMHEHMIO cocTaisier 1:1).
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B opmHOM BOMIOLIEHMH COTJIACHO H300PETEHHIO TMPENJIONKEH KPHUCTAJIHYECKHUI
0e3BOAHBII 8-((2-¢pTop-4-(meTunTHO)PpeHnI)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-saptupunus-1,6(2H,7H)-nuon, @opma 1.

B  omHOM  BOIUIOIIEHMM  KPUCTAJUIMYECKHH  OE3BOIHBIN 8-((2-pTop-4-
(MeTunTHO )(peHMIT )aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-HadTupuanH-
1,6(2H,7H)-nuon, Popma 1, xapakrepusyercs audpakuueii pEeHTTEHOBCKUX JIy4eld Ha
nopotuke ([PJIIT) (2-teta).

B tabnune X npencrasien nepeuers nukos JPJIIT st kpucTammimueckoro 0€3B0IHOTO
8-((2-pTop-4-(meTunTno)peHnn)aMuHo )-2-(2-rTHaPOKCUITOKCH)- 7-MeTHII-3,4-nuruapo-2, 7-

Hadrupunun-1,6(2H,7H)-anona, @opma 1, B rpanycax 2-tera (£0,2 rpagyca 2-teta).

Tabauna X
VYron (rpagycel 2-teta) | OTHOCHTENBbHASI HHTEHCUBHOCTD (%0)
5,0 8,1
8,7 7,5
93 18,3
10,8 100,0
14,5 8,1
15,3 17,4
18,8 9,9
20,5 8,4

B ongHOM BOMJIOIIEHMM COIIACHO M300PETEHHI0 TPENJIOKEH KPHUCTALTUYECKUIt
Oe3BOAHBII 8-((2-¢pTop-4-(MeTrnTHO )P eHUT)aMUHO )-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
murunpo-2,7-naptupunus-1,6(2H,7H)-nuon, ®opma 1, wumerommit  kaptuny JIPJIII,
COZEpIKaIYI0 XapakTtepucruueckue nuku mpu 5,0; 8,7; 9,3; 10,8; 14,5; 15,3; 18,8 u 20,5
rpaaycax 2-tera (+0,2 rpangyca 2-teta).

B onHOM BOMJIOLIEHMH COTJIACHO M300PETEHHI0 MPEUIOKEH KPHCTAJUTHYECKHU
Oe3BOAHBII 8-((2-¢pTop-4-(meTrnTHO )P eHNT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
ourunpo-2,7-saptupunus-1,6(2H,7H)-nuon, ®opma 1, wumeromuit  kaptuny JPJIIL,
COZEePIKALIYIO TTUKH TPH BEJTMYHNHAX 2-TeTa MO CYIIECTBY TAKUX K€, Kak Moka3aHo Ha dwr. 1.

B onmHOM BOMIOLMIEHMH COTJIACHO H300PETEHHIO TMPENJIOKEH KPHCTAJTHYECKHUI
Oe3BOaHBII 8-((2-¢pTop-4-(mMeTrnTHO)PEeHNT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-

aurunapo-2,7-naptupunus-1,6(2H,7H)-nuon, @opma 2.
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B  omHom  BomomeHnmn = Kpuctajuimdeckuid  Oe3BomHbiii  8-((2-¢Top-4-
(MeTrnTHO )pEHIT )aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUAUH-
1,6-(2H,7H)-nuon, ®opma 2, xapakrepusyercs nudpaxkuueil PEeHTTeHOBCKUX Jydeill Ha
nopowke (JPJIIT) (2-tera)) B opHOM BomiowmeHnn aHaimu3 ¢ nomombo JIPJITT
KPHUCTAITNYECKOTO 6e3BOAHOTO 8-((2-¢prop-4-(meTunrno)pennn)ammuno)-2-(2-
TUAPOKCUITOKCH )-7-MeThI-3,4-nuruapo-2,7-nadptupuaun-1,6(2H,7H)-nuona, Popma 2,
npoBozsaT npu 25°C U OTHOCUTENBHOM BIAXHOCTH Hibke 10%, Hampumep Kak OMHCAHO B
IIpumepe 77.

B tabnune Y npencrasien nepeders nukos JAPJIIT nist kpucTaminueckoro 0€3B0IHOTO
8-((2-pTop-4-(meTunTro ))peHnn)aMuHo)-2-(2-rTHaPOKCUITOKCH )-7-MeTHII-3,4-nuruapo-2, 7-

Hadrupunun-1,6(2H,7H)-nnona, @opma 2, B rpanycax 2-tera (£0,2 rpagyca 2-teta).

Tabnuna Y
Vron (rpagycel 2-Tera) |OTHOCHTENBbHAS HHTEHCHBHOCTH (%0)
7,1 52
9,4 100,0
12,4 8,8
12,8 5,1
14,3 14,2
15,6 14,8
16,4 3,9
17,4 5,3
18,5 7,3
18,9 434
19,5 17,7
19,9 35,2
21,1 20,7
21,4 7,9
23,2 12,1
23,7 9,1
24,8 6,2
25,6 31,2
27,6 8,5
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30,3 4,6
33,2 55
33,5 5,3
37,5 6,6

B ogHOM BOMJIOIIEHMM COTJIACHO M300PETEHHI0 NPEeAJOKEeH KPUCTALTUYECKUIt
Oe3BOIHBII 8-((2-¢pTop-4-(MeTrnTHO )P eHUT)aMUHO )-2-(2-THIPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-naptupunus-1,6(2H,7H)-nuon, ®opma 2, wumeromuii  kaptuny JIPJIIL,
COZICpIKAIIYIO XapakTepucTuueckue nuku npu 7,1; 9,4; 12.4; 12.8; 14,3; 15,6, 16,4; 17,4; 18,5;
18,9; 19,5; 19,9; 21,1; 21,4; 23,2; 23,7; 24,8, 25,6; 27,6, 30,3; 33,2; 33,5 u 37,5 rpanycax 2-
teTa (£0,2 rpaayca 2-teTa).

B onmHOM BOMJIOWIEHMH COTJIACHO H300PETEHHI0 MPEIJIOKEH KPHCTAJTHYECKHU
0e3BOIHBII 8-((2-¢pTop-4-(MeTrnTHO)PEeHUT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
ourunpo-2,7-naptupunus-1,6(2H,7H)-nuon, ®opma 2, wumeromuii  kaptuny JIPJIIL,
COZeprKALIYIO TTUKH TPH BEITMUMNHAX 2-TeTa MO CYIIECTBY TAKUX K€, KaK MOKa3aHo Ha Pwr. 2.

B onmHOM BOMJIOLIEHMH COTJIACHO H300PETEHHI0 MPEIIOKEH KPUCTAJTHYECKHUI
moHoruzapatr  8-((2-¢pTop-4-(MeTHUNTHO )P EHNIT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-naptupunus-1,6(2H,7H)-nuona, ®@opma 3.

B  omHOoM  BomOmeHuM = KpucTassMdyeckuil  MoHorumpar  8-((2-¢rop-4-
(MeTnTHO )pEHUIT )aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hap THPUAUH-
1,6(2H,7H)-nuona, Popma 3, xapakrtepusyercss Audpakuueil pEeHTreHOBCKHMX Jyued Ha
nopouke (JIPJIII) (2-tera). B onHom BomiomeHuun aHanu3 ¢ nomombio JIPJITT
KPUCTAJTHUECKOTO MOHOTHIpaTa 8-((2-pTop-4-(MeTrnTHO)PeHUT)aMUHO)-2-(2-
TUAPOKCUITOKCH )-7-MeTuI-3,4-nuruapo-2,7-nadptupuaun-1,6(2H,7H)-nuona, ®Popma 3,
npoBozaT rpu 25°C 1 OTHOCUTEIBHON BIaKHOCTH BbilIe 30%.

B Ttabmune Z mnpencraBneH mnepedeHb nukoB JPJIIT pns  kpucTaimueckoro
moHoruzapara  8-((2-¢pTop-4-(MeTHNTHO )P EHNIT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-saprupunus-1,6(2H, 7H)-nuona, @opma 3, B rpagycax 2-tera (£0,2 rpanyca 2-
TETA).

Taoauua Z

VYron (rpagycer 2-tera) |OTHOCHTENBHAS HHTEHCHBHOCTH (%0)
6,9 10,0
9,1 100,0
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11,8 6,0
12,0 21,1
13,7 11,6
14,0 18,1
15,2 31,2
15,8 43
18,0 72,2
18,3 19,3
19,0 27,7
19,3 7,6
20,2 37,2
20,9 8,8
21,6 492
22.6 19,2
23,6 30,5
24,0 27,9
24.9 18,1
252 12,3
25,8 69,7
27,5 32,0
28,1 11,5
28,4 5,9
29.8 15,0
30,9 11,2
31,7 0,2
32,3 7.3
36,5 13,2

B onHOM BOIJIOIIEHHM COTJTACHO H300PETEHHI0 MPEAJIONKEH KPUCTAUTHYECKUN
moHoruzapatr  8-((2-¢pTop-4-(MeTHunTHO)PEHNIT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-MeTHII-3,4-
murunpo-2,7-saptupunus-1,6(2H,7H)-nuona, ®opma 3, wumerommii kaptuny JIPJIII,
cofieprKalIyro xapakrepuctiuaeckue nuku npu 13,7; 18,0 u 18,3 rpagycax 2-tera (£0,2 rpagyca

2-Tera).
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B opmHOM BOMIOLIEHMH COTJIACHO H300PETEHHIO TMPENJIONKEH KPHUCTAJIHYECKHUI
moHoruzapatr  8-((2-¢pTop-4-(MeTUnTHO)PEHNIT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-saptupunus-1,6(2H,7H)-nuona, ®opma 3, wumerommii kaptuny JIPJIII,
COZIep KaIIyIO XapakTepucTuyeckue nuku npu 6,9; 9,1; 13,7; 18,0 u 18,3 rpanycax 2-tera (+0,2
rpaayca 2-tera).

B onHOM BOMJIOLIEHMM COTJIACHO H300PETEHHIO TMPEIJIOKEeH KPHCTATHYECKHUI
moHoruzapatr  8-((2-¢pTop-4-(MeTrnTHO)PEHUT)aMUHO)-2-(2-THIPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-naptupunus-1,6(2H,7H)-nuona, ®opma 3, wumerommii kaptuny JIPJIII,
COZIEpIKAILYIO XapakTepucTuieckue nuku npu 6,9; 9,1; 11,8; 12,0; 13,7; 14,0; 15,2; 15,8; 18,0;
18,3; 19,0; 19,3; 20,2; 20,9; 21,6, 22,6; 23,6; 24,0; 24,9; 25,2; 25,8; 27,5; 28,1; 28,4; 29,8; 30,9,
31,7; 32,3 u 36,5 rpanycax 2-tera (£0,2 rpanyca 2-tera).

B onmHOM BOMIOMIEHMH COTJIACHO H300PETEHHIO MPEIJIOKEH KPHCTAJTHYECKHU
moHoruzapatr  8-((2-¢pTop-4-(MeTHnTHO )P EHNT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
ourunpo-2,7-saptupunus-1,6(2H,7H)-nuona, ®opma 3, wumerommii kaptuny JIPJIIL,
COZEPIKALIYIO TTUKH TPH BETMUHNHAX 2-TeTa MO CYIIECTBY TAKMX XK€, Kak MOKa3aHo Ha Pwr. 3.

B oxHOM BOMUIOIMIEHNH COTJIACHO M300PETEHUI0 MpeiokeH amopdHbiid 8-((2-grop-4-
(MeTnnTHO )pEHMIT )aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUAUH-
1,6(2H,7H)-nuon, ®opma 4.

B onnom Bomomenun amopdubiii  8-((2-prop-4-(Mernnruo)penmn)amuno)-2-(2-
TUAPOKCUITOKCH )-7-MeThII-3,4-nuruapo-2,7-nadprupuann-1,6(2H,7H)-nnon,  @opma 4,
Xapaktepusyercs qudpaxiyieli peHTreHOBCKUX Jtydei Ha noporuke (JIPJIIT) (2-teta).

B ogHOM BOMIOIIEHUH COTJIACHO M300peTeHHI0 TpeioxkeH amopdHbiii 8-((2-prop-4-
(MeTHNTHO )(pEHUIT )aMHHO)-2-(2-TUAPOKCHITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPUAUH-
1,6(2H,7H)-nuon, ®@opma 4, umerommii kaptuny JAPJI, cogepkainyro MUKH MpU BETHYNHAX
2-TeTa MO CyILIECTBY TAKUX XK€, KaK Moka3aHo Ha Pdur. 4.

B u3o0pereHun Takke MNPeUIOKEHbl TePaneBTHYECKHE CIOCOObI M NPUMEHEHUs,
BKJIFOYAIOIIME BBEIEHHE COENMHEHUH 10 W300peTeHHI0 WM HX (PapMaleBTHIECKH
NPUEMJIEMBIX COJIEH OTHENBbHO MM B KOMOWHALMU C JPYTUMH TEPANEBTHUECKUMH ar¢HTaMH
WM TTAJUTHATHBHBIMH CPEICTBAMH.

Coenunenust popmynsl I u popmynel Il 1 ux papmaneBTHUECKH MPUEMIIEMBIE COJIU
NPUMEHHMMBI JUTSI JIeYeHUs 3a00JI€BaHUI 1 paCCTPONUCTB, KOTOPHIE MOKHO JIEUUTH C TIOMOLIIBIO
uHruduropa kunassl MEK, Takux kak MEK -acconmnpoBaHHble 3a001€BaHNS 1 PACCTPONCTBA,

HarnpuMmep, Jid JIEYCHUS aHOMAJIbHOIO KJIETOYHOTO POCTA, TAKOr0 KakK OIYXOJiM, HallpUMEp
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MEK-accounposanHble onyxonu. CriocobHocTh coennnenni popmyasl I u popmyier II u ux
(dapManeBTUYECKH MIPHEMJIEMBIX COJIel NeHCTBOBaTh B KadecTBe mHruouropoB MEK moxer
OBITH MTPOJEMOHCTPUPOBAHA C TIOMOIIBIO aHau3a, onucaHHoro B [Ipumepe A. 3nauenus 1Cso
nokasaHsl B Tabnume A.

CoOTBETCTBEHHO, B OTHOM BOIUIOIIEHUH 3A€Ch MPEIOKEH CIIOCO0 JIeUeHHs OIyXOJIH,
BKJIFOUAIOLIHMI BBEEHUE CYOBEKTY, HYKAAOLIEMYCsl B 3TOM, TepaneBTu4ecku 3(pdekTuBHOTO
KoJnm4ecTBa coenuHeHus: Gopmynbl [ uam ero (apmMauneBTHYECKH TPUEMIIEMON COJIA MU
coenuHeHust ¢opmynbl Il mnm ero (apmaueBTHUECKH mNpuUemieMol comu. B omHOM
BOILJIOILIEHNH OMyXOJb MpeacTasisier coooit MEK-accormmpoBaHHy0 OMyXOJb.

Hcnonp3oBaHHbIe 31eCh TepMUHBI «MHrHOUTOP krHa3bl MEK» u «uHrunourop MEK»
UCTIOJIb3YEOTCSI B3aWMO3aMEHSIEMO M OTHOCSATCS K COENWHEHHI0, KOTOPOE€ HHIHOUpPYeT
(bepMeHTBI KHHA3bl MUTOT€H-aKTHBUPYeMOi nporenHknHa3el MEK 1 n/umn MEK2.

Tepmunbr «MEK-acconuuposanneliiy U «MEK-onocpenoBaHHbli» HUCHONB3YHOTCS
B3aMMO3aMEHSIEMO M OTHOCATCS K 3a0ONI€BaHMIO WJIM PACCTPONCTBY, HMEIOIIEMY
KOHCTUTYTHBHYIO akTUBALMIO KnHa3bl MEK | KOTOpBIE MOKHO JIEUUTBH C IIOMOLIBIO HHTHOUTOpA
MEK. Ilpumepsr srmodaror MEK-acconunupoBaHHBI aHOMAJbHBIA KJIETOYHBIM POCT,
Harmpumep MEK-accouunposannbie omnyxoau, Hampumep suabl MEK-accouunposanHHOro
paka. B oqHoM Borutomenun tepmud « MEK-acconmnpoBaHHbI» OTHOCUTCS K 3a00JI€BaHUIO
UJIU PaCCTPOMCTBY, UMEIOLIEMY HapYLICHUE PEryJIILIUKA SKCIIPECCUU U aKTUBHOCTHU KUHA3bI
MEK wunu napymenue peryasauuu reHa BRAF unu kunasst BRAF.

®pasza «HApyLIEHUE PEryJsiquu 3KCIPECCUU WM AKTUBHOCTH KuHa3el MEK»
OTHOCHUTCS K aMILTU(HUKALIMU T€Ha, KOTOpasi IPUBOIUT K cBepxakcnpeccun denka MEK wmn k
ayTOKPUHHON AaKTHUBHOCTH, BO3HHUKAIOLIEH B pesyibTare cBepxskcnpeccun reHa MEK B
KJIETKE, YTO NPUBOAUT K MATOJOTMYECKOMY YBEIMYEHHI) AKTUBHOCTH KMHA3HOTO JOMEHA
oenxka MEK (Hanpumep, KOHCTUTYTUBHO aKTHBHOTO KHHA3HOTO AoMeHa Oenka MEK) B kiieTke.

O®paza «nHapymenue perymsinuu reHa BRAF wnu kunaset BRAF» ortHOcuTCS K
reHeTnyeckoll MyTtauuu (Hampumep TtpaHcimokauuu reHa BRAF, kortopas mpuBomuT K
SKCIIpeccun ciuToro Oenka, nenenun B reie BRAF, koTopast npuBOAUT K 3KCpeccuu Oenka
BRAF, koTopblii BKJIFOUAET IENIELUIO 10 MEHBIIIEH Mepe OJHON aMHUHOKHUCJIOTHI 110 CPAaBHEHUIO
¢ 6enkom BRAF nukoro tumna, mmm mytaunu B reie BRAF, koropast npuBoguT k skcrpeccun
6enxa BRAF ¢ onHoli mnu Oonee ueM OHOHN TOUEYHOH MyTauueil Mo CpaBHEHHIO ¢ OelKoM
BRAF nuxoro tuma). B xauectBe mpyroro mpumepa, HapyumeHue peryisinun reHa BRAF,

O6enxka BRAF wunm skcnpeccuu, WM aKTUBHOCTH, WM YPOBHS JIOOOrO M3 HHUX MOXKET



35

npeacTasisTh coboit mytauuio B reHe BRAF, kogupyromem 6enok BRAF, koTopslii siBisieTcst
KOHCTUTYTHBHO aKTHBHBIM HJIH UMEET MOBBIMEHHYI aKTUBHOCTb IO CPABHEHHIO C OEJIKOM,
xopupyeMbiM reHom BRAF, koropbiii He comep:kuT Mytauuu. Hampumep, HapylieHue
perymsuu reHa BRAF, 6enka BRAF, wnu skcnpeccny, Wiy akTHBHOCTH HITH YPOBHS JIFOOOTO
U3 HUX MOKET OBITh PE3yJIbTATOM TPAHCJIOKALUK FeHA WJIM XPOMOCOMBI, KOTOPAast TPUBOIUT K
JKCIIpeccur cauToro Oenka, coxepskamero nepByr 4actb BRAF, kortopas Bkiowaer
(PYHKUMOHAJBHBIN KWHA3HBIH JOMEH, M BTOPYIO 4YacTb Oenka-maptHepa (TO €CTb He
seysironerocsi BRAF).

B omgnom Bominomennn MEK-accoruupoBanHoe 3a0ojieBaHMe WU PACCTPOHCTBO
uMmeer aktuBupyrouyro myrtauuio BRAF. B ognom Bomnomenuun MEK-acconunpoBanHOe
3a0oneBaHre WM PacCTpoiicTBO mpencrasisier coboii MEK-accoruupoBaHHBINA — pak,
uMeroui aktTusupyroiyo myrauuio BRAF. Heorpannuusaromue npumepst mytanuii BRAF
Bko4aroT mytaiuu BRAF V600, nanmpumep V600E, V600D, V600K, V60OR u V600S. B
onHoMm Bomtomennu mytauusi BRAF mpencrasisier coboit myrammo VO600E. B omHom
Boriomennu myTtanusi BRAF npencrasnsier coboit myrammo V600K.

B omgnom Bomnomennn MEK-accommupoBanHoe 3abojieBaHHE WM PACCTPOHCTBO
npencrasisier codboit MEK-acconmmupoBaHHYIO OIyX 0Jib, IMEIOIIYO OJTHO HJIH OOJiee YeM OHO
cnusinne BRAF, koTropoe npuBOIUT K KOHCTUTYTUBHON aKTUBALIMM U TPAHC(HOPMALIMU KHHA3BI,
Brmouast KIAA11549-BRAF, MKRNI1-BRAF, TRIM24-BRAF, AGAP3-BRAF, ZC3HAVI-
BRAF, AKAP9-BRAF, CCDC6-BRAF, AGK-BRAF, EPS15-BRAF, NUP214-BRAF, ARMC 10-
BRAF, BTF3L4-BRAF, GHR-BRAF, ZC3HAVI-BRAF, ZNF767-BRAF, CCDC9I1-BRAF,
DYNC112-BRAF, ZKSCANI-BRAF, GTF2I-BRAF, MZTI1-BRAF, RADI8-BRAF, CUXI-
BRAF, SLC12A7-BRAF, MYRIP-BRAF, SND1-BRAF, NUBI-BRAF, KLHL7-BRAF, TANK-
BRAF, RBMS3-BRAF, STRN3-BRAF, STK35-BRAF, ETFA-BRAF, SVOPL-BRAF, JHDM1D-
BRAF unu BCAP29-BRAF, HO He OTpaHUYUBASICh HMH.

B omnom Bomiomennn MEK-accounnpoBanHOe 3a00jieBaHUE WM PACCTPOMCTBO
npencrasisietr codoit MEK-accormmupoBaHHYIO OIMyX 0J1b, HMEIOINYO ciuThil Oenok BRAF, rie
ONyXOJIb TPENCTBIACT COOOH KapLUUHOMY MOJIOYHOW »KeJe3bl (HarpuMep HHBA3HBHYIO
NPOTOKOBYKO KapIMHOMY MOJIOYHOH JKeJe3bl), KOJOPEKTAJIbHYI KapLHHOMY (Hampumep
aIEHOKAPIITHOMY TOJICTOH KHIIKH), KapUUHOMY NHINEBOAA (HAmpUMep aaeHOKapLUHOMY
NUIIEBOJA), TJHOMY (HampuMep MAECMOIUIACTUYECKYI0 WH(PAHTUIBHYIO TaHTJIHOTIIHOMY
TOJIOBHOTO MO3ra, MNHJIOLUTAPHYIO aCTPOLMTOMY TOJIOBHOTO MO3Ta, IUIEOMOPGHYIO

KCAaHTOACTPpOUUTOMY TOJJOBHOIO MO3ra, I[JHOMYy CIIMHHOIO MO3ra HHU3KOM CTerneHu
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3JI0Ka4€CTBEHHOCTHU (HEeyTOYHEHHY0), AHATIAaCTUYECKYIO OJIMTOJI€HIPOTJINOMY,

AHAIJIACTUYECKYI0  TaHIJIMOTJIMOMY),  KapLUUHOMY TOJOBbI M Imed  (Harmpumep

HEMPOIHAOKPUHHYIO KapIMHOMY TOJIOBBI M IIeH), KapUUHOMY JIerKux (Hampumep
aICHOKAPLITHOMY JIETKOTO, HEMEJKOKJIETOYHbIH pakK JIETKOro (HEyTOYHEHHBIN)), METaHOMY
(HampuMep MIMULIOUIHYIO MEJIAHOMY KOKH, HELIITULIOUAHYIO METaHOMY CIIM3HCTONH OOOJIOUKH,
IIMUALOUAHYIO MEJAHOMY KOXH, MEJaHOMY HEHM3BECTHOH MEepBUYHON JIOKAJHM3AlUH,
HEIIMHULIONIHYI0 MEJIAHOMY KOJKH), KapLUHOMY IOKENYJOYHOW JKeje3bl (Hampumep
aJIEHOKAPIITHOMY, alIMHAPHO-KJIETOUYHYIO KaPIIMHOMY IOXKENTyIOYHON JKEJIe3bl), KapLIUHOMY
NpEeACTaTeIbHOMN XKele3bl (HAapuMep alliHAPHYIO aJeHOKAPLUHOMY MPENCTATEeIbHOMN KeJle3bl),
CapKOMy (3JIOKaYeCTBEHHYIO COJUAHYI0 (DUOPO3HYIO OIMyXOJib), KAPIUHOMY IIUTOBUIHOU
xKene3pl (MAMUUIIPHYI0 KapLUUHOMY IIMTOBHIHOHW JKeNle3bl), KapLUHUHOMY HEH3BECTHOM
NEPBUYHON  JIOKamu3auuu  (Hampumep HEU3BECTHOMN

aICHOKAPLIUHOMY MEPBUYHOU

JOKAJIM3allK), ME30TEJIHOMY IUIEBPBI, aJCHOKAPLUHOMY TMpPSIMON KHIUKH, KapLHHOMY
SH/IOMETPHSI MAaTKU (HAMPUMED aJICHOKAPLIUHOMY SHAOMETPHUS] MATKU (HEYTOUYHEHHYIO)) WIIH
CEPO3HYI0 KapLIMHOMY SIMYHHKA.

B omnom Bomnomenun MEK-accoumupoBaHHbII pak BbIOpaH W3 BUIOB paka C
HaymaneM ciuThix OenkoB BRAF, ommcannbix B Tabmume 1 (J.S. Ross, et al., Int. J. Cancer:

138, 881-890 (2016)).

Tabmuua 1. [Ipumepr! naptHepos ciausuus BRAF u Bunos paka

I'pynna onyxouaei I'ucronorus Tun onmyxoan Causinue
KapLHMHOMa
5 BCAP29-BRAF
MOJIOYHOH JKeJie3bl
KapLHHOMA KapLMHOMAa MOJIOYHOH
meractarndeckast | KIAA11549-BRAF
MOJIOYHOH JKeJe3bl JKeJe3bl
KOJIOpEKTaJIbHAsl | aJe€HOKAPIIHOMA TOJICTON
nepBUYHAas MKRNI1-BRAF
KapLHHOMA KHIIKA
KOJIOpEKTaJIbHAsl | aJE€HOKAPIIHOMA TOJICTON
MeTacTaTh4decKas TRIM24-BRAF
KapLHHOMA KHIIKA
KOJIOpEKTaJIbHAsl | aJe€HOKAPIIMHOMA TOJICTON
nepBUYHAas AGAP3-BRAF
KapLHHOMA KHIIKA
KapLHMHOMA aJICHOKapLITHOMA
nepBUYHAs ZC3HAVI-BRAF
NUIIEBOA MUINEBOA
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rimoma

J€CMOIIIACTUYECKast
uH(paHTUIIbHAS
TaHTJIMOTJINOMA TOJIOBHOTO

MO3ra

nepBUYHAs

KIAA11549-BRAF

rimomMa

NUJIOLUTApHAs
aCTPOLIUTOMA T'OJIOBHOTO

MO3ra

nepBUYHAs

KIAA11549-BRAF

rimomMa

ieoMopHast
KCAHTOACTPOLIUTOMA

T'OJIOBHOT'O MO3ra

nepBUYHAs

KIAA11549-BRAF

rimomMa

[JIMOMA CITMHHOI'O MO3Ta
HU3KOH CTeneH!
3JI0KQUYE€CTBEHHOCTU

(HeyTOUYHEHHas1)

nepBUYHAs

KIAA11549-BRAF

rimoma

nujionuTapHas
aCTpoUTOMA I'OJIOBHOI'O

MO3ra

nepBUYHAs

AKAP9-BRAF

rimoma

rieoMopHas
KCAaHTOACTPOLIUTOMA

roJIOBHOIO Mo3sra

NEpBHUYHAA

CCDC6-BRAF

rimomMa

ieomopdHas
KCaHTOACTPOLIUTOMA

T'OJIOBHOI'O MO3ra

nepBUYHAs

AGK-BRAF

rimomMa

HEMMUJIOOUTApHasd,
dHaIrjaCTu4IeCKast

OJIMTOACHAPOrIINOMA

nepBUYHAs

AGK-BRAF

rimomMa

HEMUJIOOUTAapHas,
dHaIrjaCTH4ICcCKast

TaHIIMOTJIMOMA

nepBUYHAs

KIAA11549-BRAF

KapuHOMa T'OJIOBBI

H 1mieu

HEHUPOSHIOKPUHHAS

KapOuHOMaA I'OJIOBBI U LIEU

nepBUYHAs

MKRNI-BRAF

KapOuHOMaA JICTKHUX

AACHOKapUrHOMaA JIETKOI'0

METACTATHYCCKAsA

EPS15-BRAF
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HEMEJIKOKJIETOYHBIN pak

KapLIMHOMA JIETKUX nepBUYHAs NUP214-BRAF
JIETKOTO (HEYyTOUHEHHBIH)
KapLUHOMA JIETKUX | aJeHOKapLMHOMA JIETKOTrO NepBUYHAs ARMC10-BRAF
KapLMHOMA JIETKUX | aJAeHOKapLHHOMA JIETKOTrO nepBUYHAs BTF3L4-BRAF
KapLUUHOMA JIETKUX | aJeHOKapPLMHOMA JIETKOrO NepBUYHAs AGK-BRAF
KaplLUHOMA JIETKUX | aJ€HOKApLIMHOMA JIETKOro | MeTacTaTh4yecKas GHR-BRAF
KapLUHOMA JIETKUX | aJ€HOKapLIMHOMA JIETKOTrO nepBUYHAs ZC3HAVI-BRAF
HEMEJIKOKJIETOUHBIN pak
KapLIMHOMA JIETKUX nepBUYHAs TRIM?224-BRAF
JIETKOTO (HEYTOYHEHHBIH )
[ITMTULIOUTHAST METAHOMA
MeJlaHoMa nepBUYHAas TRIM?24-BRAF
KOXKH
HEIIMUIIONIHAS MeJTaHOMAa
MeJIaHOMa MeTacTaTu4YecKast ZNF767-BRAF
CJIU3UCTON O0OJIOUKH
HEIIMUIOUAHAS MeJTaHOMAa
MeJlaHOMa metacratudeckasi | CCDC91-BRAF
KOXH
HIMTULIOUTHAST METAHOMa
MeJlaHoMa nepBUYHAs DYNC112-BRAF
KOXH
IIMUALOUAHAS METAHOMA
MeJlaHoOMa MeTacTaTU4ecKas AKAPY9-BRAF
KOXH
IIMULOUAHAS MEJIAHOMA
MeJIaHOMa meractarnueckasi | ZKSCANI-BRAF
KOXH
MeJIaHOMA HEU3BECTHOMN
MeJlaHOMa MeTacTaTH4YecKast GTF2I-BRAF
MIEPBUYHOM JIOKAJTU3ALIIH
HEIIMUIOUIHAS MeJTaHOMa
MeJlaHOMa MeTacTaTU4YecKast AGAP3-BRAF
KOXKH
[ITMTULIOUTHAST METAHOMA
MeJIaHOMa MeTacTaTu4YecKas AGK-BRAF
KOXH
[IMTULIOUTHAST METAHOMA
MeJIaHOMa MeTacTaTU4YecKast MZTI-BRAF
KOXH
HEIIMUIOUAHAS MeJlTaHOMAa
MeJlaHoMa nepBUYHAs RAD18-BRAF

KOXH
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HMIMUIIOUMaHAasA MECJIaHOMa

MeJlaHoMa MeTacTaTu4ecKas CUXI-BRAF
KOXH
IIMUALOUAHAS METAHOMA
MeJIaHOMa meracratiueckas | SLCI2A7-BRAF
KOXH
KapLMHOMA aJIeHOKapLTHOMA
MOKENYJOYHON | MIPOTOKOB MOAXKENYA0YHON nepBUYHAs MYRIP-BRAF
JKeJe3bl JKEJe3bl
KapLHHOMA AITHAPHO-KJIETOYHAS
MOKETY JOUHOM KapLuHOMa MeTacTaTu4yeckas SNDI-BRAF
HKEJEe3bI MOKEITY AOYHOM JKeJe3bl
KapLHHOMA alHApHAs
MPEeACTATEIbHON aJ€HOKapLMHOMA MeTacTaTu4yecKas NUBI-BRAF
HKEIEe3bl MPEACTATENIbHON KeJIe3bl
3JIOKa4YeCTBEHHAS
capkoma conmuanas pudposHast nepBUYHAs KIAA1549-BRAF
OITyXOJIb
KapLMHOMa
nanuuisipHas KapuHOMa
LIUTOBUIHOU nepBUYHAs KLHL7-BRAF
IIUTOBUTHOM KENe3bl
JKeIe3bl
KapLHMHOMA
NanuuIsipHas KapLUHOMA
IIUTOBUIHON NepBUYHAs TANK-BRAF
IIUTOBHIHOM JKeJIe3bI
JKeJe3bl
KapLHHOMA
NanMJUIIPHAs KAPLIMHOMA
LIUTOBUJIHON MeTacTaTu4yecKas RBMS3-BRAF
IIUTOBUTHOM JKeJIe3bl
KEJe3bl
KapLHHOMA
aJICHOKapLITHOMA
HEM3BECTHOM
HEU3BECTHOI MepBUYHON | MeTacTaTudecKas STRN3-BRAF
MIEPBUYHOM
JIOKAJTN3aLMH
JIOKaJIN3aluN
KapLHHOMA
KapIITHOMAa HEM3BECTHOM
HEM3BECTHOU
MEePBUYHON JIOKAJTU3ANHN | METacTaTU4YeCcKas SND1-BRAF
MIEPBUYHON

JIOKaJIU3aluu

(HeyTOUYHEHHas1)




40

Me30TenoMa
Me30TeNnoMa MJeBPbl nepBUYHAs STK35-BRAF
TUIEBPBI

aJICHOKapIITHOMA aJIeHOKapILITHOMA MPSIMON
MeTacTaTuueckKast ETFA-BRAF

NPSIMOMN KUIITKU KHIIKU
aJIeHOKapLTHOMA
KapLuHOMa
SHIOMETPUST MATKH MeTacTaTH4YecKast SVOPL-BRAF
SHIOMETPHSI MATKH
(HeyTOYHEHHas!)
cepo3Hast
Cepo3Hasi KapLUHOMA
KapLuHOMA metacrarudeckasi | JHDMID-BRAF
SIMYHUKA
SIMYHUKA

B onuom Bomnomennn MEK-acconmupoBaHHasi OMyXoJib TNPEICTABISET COOOM
onyxonb ¢ BRAF nukoro tuna.

TepMuH «IUKUI THIT» OMHCHIBAET HYKJIEWHOBYIO KUCIOTY (Hampumep reH BRAF wmn
MPHK BRAF), xoropasi oObIMHO BCTpedaeTcst y CyObeKTa, He MMEIOLIero 3a00eBaHMs UITH
PacCTPONCTBA, CBSI3AHHOTO C 3TAIOHHOW HYKJIEMHOBOW KHUCJIOTON HITH O€JIKOM.

Tepmuna «BRAF nukoro tunay onuceiBaeT HyKJIenHOBYIO kucioty BRAF (manpumep
reH BRAF mwm MPHK BRAF) unmu Genok BRAF, kotopsiii BcTpewaercs y cyObekra, y
KOTOporo HeT aktuBupyroueit BRAF-myranum.

Hcnonb30BaHHBIN 31€Ch TEPMUH «aHOMAJIbHBII KJIETOUHBII POCT», €CJIM HE OTOBOPEHO
0c000, OTHOCHUTCSI K POCTY KJIETOK, KOTOPBIH HE 3aBHUCUT OT HOPMAJbHBIX PEryJSITOPHBIX
MEXaHU3MOB (HampuMep TMOTePH KOHTAKTHOTO HMHIMOMPOBAHMS), HANPUMEP OIyXOJIH.
AHOMAJIbHBIF KJIETOUHBIH pPOCT MOXeT ObITh JOOPOKAYECTBEHHBIM (HEPAKOBBIM) HIIU
3JIOKAQUYECTBEHHBIM (PaKOBBIM).

TepMuHBI «pak» WIN «PAKOBBIIM» OTHOCATCA K JIFOOOMY 3JI0KAYECTBEHHOMY H/HITH
WHBAa3UBHOMY pOCTY HJM ONYyXOJIM, BBI3BAHHOH aHOMAJbHBIM KJIETOYHBIM pocTOM. Pax
BKJIIOYAeT MEPBUYHBIA paK, KOTOPBIA BO3HUKAE€T B ONPEAEIEHHOM MECTE€ OpraHu3Ma,
METAaCTaTUYECKUN paK, KOTOPBI PAaCHpPOCTPAHMUIICS U3 MECTa, IZl€ OH 3apOAUICs, B ApPYyrue
4aCcTH OpPraHu3Ma, PELUJUB HCXOJHOrO MEPBHYHOrO pPaka IOCIE PEMHCCUM WU BTOPOU
NEePBUYHBIN pakK, KOTOPbIM MpencTaBiseT COOOW HOBBIM TNMEPBHYHBIA pak y MAIHEeHTa, B
aHaMHe3€ KOTOPOro yke ObUI paK Apyroro THIA, OTJIIMYHOTO OT BTOPOTO NMEPBUYHOTO paka. Pak
BKJIFOUAET COJIMIHBIE OIYXOJIM, HA3BaHHBIE MO THUIY KJIETOK, KOTOPBIE UX 00pa3yroT, pak KPOBH,
KOCTHOTO MO3ra Wiu juMbarnueckoi cucteMbl. CONHMIHAS OMyXOJb TNPENCTABISET COOOMH

AHOMAJIbHBIH pPOCT M MacCy TKaHH, KOTOpPas 0OBIYHO HE COACPIKUT KHUCT UJIU YHACTKOB C
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KHUIKOCTBIO. [IpumMepamMu CONMAHBIX OIMyXOJIeH SBISIOTCA CAPKOMBI, KAPIIUHOMBI U TUM(OMBIL.
Jletiko3bl (BUABI paka KpOBH) OOBIMHO He o0pasyroT coimuaHbix omyxoseii (Nacional Cancer
Institute, Dictionary of Cancer Terms).

Hcnonp30BaHHBIE 3[€Ch TEPMHUHBI ICYUTHY» WIIHM (JIEYEHUE» OTHOCITCS K
TepaneBTUUECKHM MM MAJUTMATHBHBIM MepaM. Ilose3Hble mim skenatesbHble KINHUYECKHUEe
pe3yNbTaThl BKIIFOYAIOT OOJIerdeHHe, MOJHOE WM YaCTHYHOE, CHMIITOMOB, CBSI3aHHBIX C
3a00jIeBaHIEM, WM PACCTPOMCTBOM, HIIH COCTOSHHEM, YMEHbIIEHHE CTEMEHH TKECTH
3a0oneBaHus, CTaOMIIM3UPOBAHHOTO (TO ecTh 0Oe3 YXYAIIEHWi) COCTOsHUS 3a00JieBaHMS,
3aJepiKKy WM 3aMeIJIeHHEe MPOrPecCUpOBaHUs 3a00NeBaHMs, YJIyUILIEHHE WM BPEMEHHOE
obsieryeHrie OOJIE3HEHHOTO COCTOSIHUSI (HATPUMEDP OJHOTO Wi OoJiee 4eM OJHOTO CHMIITOMA
3a00NeBaHmsl) U PEMHCCUIO (KaK YAaCTHUYHYIO, TaK U IOJIHYI0), Kak OOHApYy>KUMbIE, TaK U
HeO6Hapy>KI/IMbIe, HO HEC OIrpaHUYMBArOTCA UMU.

Hcnonp30BaHHBIN 30€Ch TCPMUH «ICYHUTH» UK KJICUCHUEC» PaKa O3HA4Ya€T BBCACHUC
COEIMHEHHS 110 HACTOSIIEMY H300pETeHHUIO CYOBEKTY, CTpaaolieMy OT paKa Wid Y KOTOPOro
AUArHOCTUPOBAH paK, A OOCTUKCHUSA IO MeHbIIEH MEpPE OAHOIO TMOJIOKHUTECIBbHOI'O
TepaneBTHUeCKoro 3(@exTa, Takoro Kak, HaNpuMep YMEHBIIEHHE KOJHYECTBA PAKOBBIX
KJIETOK, YMCHbBIICHUEC pa3dMepa OIMyXOJIr, CHUXKCHUEC CKOPOCTU I/IH(bI/I.]'IpraI_II/II/I PaKOBBIX KJIETOK
B nepudepryeckrue OpraHbl WM CHIDKEHHE CKOPOCTH METACTa3HPOBAHUSI OMyXOJH WIH POCTa
OIyXOJIH, peBepcHs, 0OJeryeHne 1M HHruOUpOBaHNUE MPOTrPECCUPOBAHUS PACCTPONHCTBA UITH
COCTOSIHMSI, K KOTOPBIM TNPHMEHSETCS] 3TOT TEPMHUH, MJIM OOHOTO WM Oojiee 4eM OIHOTrO
CHUMIITOMA TaKOT'O PacCTPONUCTBA UM COCTOsIHUS. MCIIONBb30BaHHBIN 34€Ch TEPMUH «JICUEHUEY,
€ClIi He OrOBOPEHO 0C000, OTHOCHTCS K JAEHCTBUIO MO JICYEHUIO, KaK 3TO «JICUYEHHE)
OIpeZIesIeHO HETOCPEACTBEHHO BbIlle. TepMUH «JIe4eHHe» TaKKe BKJIIOYAET aIbIOBAHTHOE U
HEOaIbIOBAHTHOE JIEYeHHE CYObEKTa.

JUist eneii faHHOTO N300PETEHHS MOJIE3HbIE HITH JKeJlaeMble KIIMHIHYECKHE PE3YJIIbTaThl
BKJIFOYAIOT OHO Wi Oojiee YeM OIHO M3 CIENYIOLIero. yMeHblueHue mposudepaunu (win
pa:spymeHI/Ie) HEOIMIACTUYCCKUX WM PAaKOBBIX KIICTOK, I/IHFI/I6I/IpOBaHI/Ie METAaCTa30B WU
HEOIJIACTUYCCKHX KIJIETOK, COKpAllCHUC HJIM YMEHBIICHHUE pPasMeEpa ONyXOJH, YBECIUYCHUC
neproia PEMUCCUH [Tt CyObekTa (HampuMep 10 CPABHEHHUIO C OHUM K Oojiee YeM OTHUM
nokKasaTejeM y CyObekTa, HMEIOLIero CXOOHBIM pak, He TMOJNy4aBLIero JICYEHHs WM
NOJIy4YaBIIEro APYroe JieueHHe, MM IO CPAaBHEHUIO C OJHUM Wiu Oojiee 4eM OIHHM
MOKa3aTeJjiIEM y TOT'O XKE CY6’beKTa A0 Ha4dajia .]'IeLIeHI/Iﬂ); YMEHBIICHUE CUMIITOMOB, BbI3BAHHBIX

PaKOM; MOBBIMICHUE KaueCTBa KU3HU OOJIBHBIX paKoOM; CHUXXCHUEC HO3bl APYTHUX JICKAPCTB,
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HEOOXOMUMBIX ISl JIEYEHUs] paka, 3aJepkKKa IPOrPEeCCUpPOBAHMs pPaka;, H3JICYEHUE pPaKa;
NPEONIOJICHNE OAHOTO WM Oojiee ueM OIHOrO MEXaHM3Ma PEe3UCTEHTHOCTH paka; H/HIH
yBEJINYEeHNE BbDKMBAEMOCTH OOJIBHBIX PAKOM, HO HE OrPaHU4MBAIOTCSA UMH. I1onokuTenbHbIe
TepaneBTHueckne 3PQEeKThl MPU pake MOXKHO H3MEPUTh HECKOJNBKUMHU crocobamu (cMm.,
Hanpumep W. A. Weber, Assessing tumor response to therapy, J. Nucl. Med. 50 Suppl. 1:1S-
10S (2009)). Hampumep, B oTHomeHuun uHrubupoBanusi pocta omyxonu (T/C) cormacho
crangaptam HarmonaneHoro uHctutryra onkonorun (NCI) xpurepmii T/C menbine wuiau
paBHbIi 42% sIBJISIETCSI MUHIMAJIBbHBIM YPOBHEM IPOTHUBOOIYX0JeBol akTuBHOCTU. T/C MeHee
10% cuuTaercss BBICOKUM YpOBHEM mnpoTuBoonyxoneBoil akrmBHocTH, e T/C (%)
NpeAcTaBysieT co0oN cpenHuid 00BEM ONMYyXOJM B IPYMIE JEUSHHs/CPeIHUI 00beM OIMyXOJH
KOHTpoJs< 100.

B onHOM BOIUIOIIEHHNH JIEUEHHE, OCYLIECTBIISIEMOE C TIOMOIIBIO BBEIEHHS COSTUHEHUS
10 M300PETEHHUI0, ONMPEAEISIIOT C YUETOM JI000ro M3 cienyromero: JactuuHbid oteeT (HO),
nonabiil otBer (I10), obumit otBer (OO), BhUKHMBaeMocTh Oe3 mporpeccuposanust (BBII),
BBDKHBAeMOCTb Oe3 mpu3HakoB 3abonesanus (BBII3) u obmas BbokuBaemocts (OB). BBII,
TaKXK€ HA3bIBAEMOE «BPEMs 1O IPOrPECCHPOBAHMUS OIMYXOJM», IMOKA3bIBAET IMPOMEKYTOK
BPEMEHHU BO BPEMs M IIOCJE JIEYEHUs], B TEUEHHUE KOTOPOrO OIyXOJIb HE PACTET, U BKIIOYAET
INPOMEXXYTOK BPEMEHH, B T€deHHe KOToporo narueHTsl ucneiteiBaau [10 umm YO, a takxke
IPOMEXYTOK BpPEMEHH, B TEYEHHE KOTOPOrO TALMEHTbl WCHBITHIBAIH CTAOMIM3ALIUIO
3abonesanus (C3). BBII3 oTHOCHTCS K MPOMEXYTKY BPEMEHHU BO BPeMsl U IOCIE JICUEHHS], B
TeUeHHe KOTOpPOro manueHT usdaBineH or OonesHn. OB oTHOCHTCA K  YBEJNIWYEHHIO
NPOIOJIKUTEBHOCTH KM3HH 1O CPABHEHHMIO C HAUBHBIMH HJIM HE TOJYYaBLIMMHU JICYSHHUS
cyObeKTaMH WJIH MalUeHTaMi. B OJTHOM BOIUIOIIEHHH OTBETOM Ha JICYEHHE COSAMHEHUEM 10
u3zo0pereHuto siBysiercst Jirodou kpurepuit u3 HO, T10, OO, BBII, BBII3 unu OB, xoTopsiii
OLIEHMBAETCS] C UCIOJb30BAHUEM KPUTEPUEB OLEHKH OTBeTa coiuaHbix omyxouseii (RECIST)
1.1.

Cxema Je4eHHs COENUHEHHEM MO M300peTeHHr0, KoTopast 3(¢EeKTUBHA sl JICYCHUS
OOJILHOTO pakoOM, MOXKET BAPHHPOBAThH B 3aBUCHMOCTH OT TaKUX (PaKTOpPOB, Kak OOJE3HEHHOE
COCTOSTHUE, BO3PACT M BEC MALEHTa M CITIOCOOHOCTD TEPAIMH BbI3bIBATH IIPOTHBOOIYXOJIEBbIH
oTBeT y cyObekTa. XOTS BOILIOLIEHHE JIFOOOTO M3 acleKTOB M300peTeHHs] MOXKET He OBITh
3¢ (GEeKTUBHBIM IJIsT TOCTKEHHS IOJIOKUTEIBPHOIO TeparneBTuieckoro 3ddexra y Kaxaoro
cyObekTa, OHO [OJDKHO [€HCTBOBaTh B OTHOLIEHUH CTATUCTUYECKH 3HAYUMOTO YHCIA

CY6"beKTOB, onpeacsieMoro noCpeacTsoOM J000ro CTATUCTUYECKOTO KpUTepus, U3BECTHOI'O B
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TaHHOW 00JIacTH TEXHHUKH, TAKOro Kak t-kpurepuii CthrogeHTta, kpurepuii cormacus, U-
kpurepuii ManHa-YutHy, kpurepuit Kpackena-Yommuca (H-kpurepuii), xpurtepuit
Jlxonkxuepa-TeprncTpa u kpurepuil Y MIKOKCOHA.

TepMuHbl «CX€Ma JE€YEHUS», «IIPOTOKOJN JO3UPOBAHUS» U «PEKUM IO3UPOBAHMS»
UCTIOJNIB3YIOT B3aMMO3aMEHSIeMO Il 0003HAYEHUsI JO3bI U BPEMEHH BBEICHHSI COSMHEHHS 10
U300peTEeHHI0, OTJENIbHO WIM B KOMOMHALIUY C APYTHUM TE€PANEBTUUYECKUM areHTOM.

«YnydiieHne» 03HavaeT yMEHbIIEHUE WK 00JierdeHre OTHOro WK 00Jiee 4eM OJTHOTO
CHUMIITOMA TIPH JICUEHHH KOMOWHALIMEH, OMMCAHHOW 371eCh, MO CPABHEHUIO C OTCYTCTBHEM
BBEJICHUS] KOMOMHAIMH. «YJY4IIEHUE» TaKXKe BKJIIOYAET COKPAIlEHHE WU YMEHBIICHUE
MPOAOCKUTETIBHOCTH MPOSIBJICHUS] CUMIITOMA.

Hcnonb30BaHHBIA 3/1€Ch TEPMHUH «CYOBEKT» OTHOCUTCS K JHOOOMY >KHBOTHOMY,
BKJIFOYAsl MJIEKOMTUTAOLINX, TAKUX KaK JIOAN. B OMHOM BOIUIOIEHNH CYOBEKT UCTIBITAI H/HITH
UMeNl TPU3HAKH IO MEHbLIEH Mepe OFHOTO CHUMITOMa 3a0O0JIeBaHMs WM PACCTPONCTBA,
MOJUIEKALIETO JICUSHUIO /MM MPEenyNpeKAeHN0. B oMHOM BOIUIOmeHHH y cyOBeKkTa Oblia
BBIsABJIEHa Wi auarHoctupoBaHa MEK-accounupoBaHHass omyxosib (HampuMep, COTJIACHO
pe3yibTaTaM ONpeneNeHuss C IpUMEHeHHeM aHajiu3a Wi Habopa, OmOOpPEeHHOTro
PETryJISTOPHBIM OpraHoM, Hanpumep ogodpenHoro FDA (VnpasneHue mo KOHTPOIIIO KadecTBa
NUILIEBBIX MPOAYKTOB U JekapcTBeHHbIX cpencts CIIA). B ogHOM BomuomeHun CyOBEKT
umeer MEK-acconunpoBaHHYIO ONyXOJb, KOTOpAsl SIBJISAETCS MOJIOXKUTEIbHOW B OTHOLICHUU
mytauun BRAF (Hampumep, Kak OIpeneseHO C NPUMEHEHHeM aHaiu3a win Habopa,
0Z0OPEHHOTO peryysaTopHbIM OpraHoM). CyObeKT MOXKeT MpencTaBisATh co0oil CyObekTa, B
onyxoJisix koroporo umeercs myrauuss MEK (Hanpumep, eciu onyxojib UASHTUPULMPOBAHA
KaK TaKoBasi ¢ MPUMEHEHHEeM Ha0opa WM aHain3a, ONOOPEHHOTO PEryJISTOPHBIM OPTaHOM,
Hanpumep onobpernoro FDA). B ogHOoM Bomomennu y cyObeKTa MONO3PEBAIOT HAJIHYUE
MEK-accounupoBaHHOH OMyXoJu. B OZHOM BOIUIOIIEHHH CYOBEKT HMeeT 3aluch B
MEIUIIMHCKON KapTe, YKa3blBAOLIYI0 Ha Hajmnmuue y cyowvekta MEK-accounupoBaHHOH
omyxonu, Kotopass umeer myTtaiuio BRAF (M BO3MOXKHO 3amuch B MEIUIIMHCKON KapTe
yKa3bIBa€T, YTO CYOBEKTAa CJIEAyeT JIYNTh C TNPUMEHEHHEM JIF00OH W3 KOMITO3ULHH,
NPEJIOKEHHBIX 371€Ch). B OJHOM BOIUIOLIEHMH CYOBEKTOM SIBIISIETCS 4esoBeK. B omHOM
BOILJIOLIEHNU CYOBEKT-UEJIOBEK SIBJIIETCS] CyOBEKTOM IETCKOTO BO3PacTa.

Hcnonp30BaHHBIN 3716Ch TEPMUH «CYOBEKT I€TCKOTO BO3PACTa» OTHOCUTCS K CYOBEKTY
B BO3pacTe 10 21 roma Ha MOMEHT IOCTAHOBKHM JMArHO3a WU Jie4eHus. TepMHUH «IeTCKOro

BO3pacTa» MOXET OBITh AOMOJIHUTEJIbHO Pa3acCJICH Ha Pa3JIMYHBIC ITOATPYIIIIbI, BKIIFOYAKOINEC!
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HOBOPOXKACHHBIX (OT POXKACHHSI IO TIEPBOTO MeCsLa KU3HH ), MitafieHIeB (0T 1 Mecsiia 10 IByX
ner); neteit (T AByX JjieT 1o 12 ser); u moppoctkos (ot 12 et 1o 21 roga (o ABaguaTh BTOPOTO
IHsS pOoXKAeHus, HO He BKiouas ero)). Berhman RE, Kliegman R, Arvin AM, Nelson WE,
Nelson 7extbook of Pediatrics, 15th Ed. Philadelphia: W.B. Saunders Company, 1996; Rudolph
AM, et al. Rudolph’s Pediatrics, 21st Ed. New York: McGraw-Hill, 2002; u Avery MD, First
LR. Pediatric Medicine, 2nd Ed. Baltimore: Williams & Wilkins; 1994. B ogHOM BOILIOIIEHUN
CYyOBEKT AETCKOrO BO3pacTa MpeaCcTaBisieT coOol CyObekTa ¢ MOMEHTA POXKIEHUS IO TEPBbIX
28 nHel u3HU, OT 29 NHeW 10 MEeHee YeM JIBYX JIET, OT ABYX JIET A0 MeHee 4eM 12 jieT uium ot
12 nmer no 21 roma (mo ABagnaTh BTOPOTO JHS POKACHHUS, HO HE BKJIKOYast ero). B omHom
BOIUIOIIEHHUH CYOBEKT JETCKOro BO3pacTa MpeiacTaBisieT coOOol CcyObekra ¢ MOMEHTa
POKAEHHUs 10 NePBBIX 28 AHEH KU3HU, OT 29 AHEN 10 MeHee 4eM 1 rosa, OT OHOro MecsLa 10
MeHee ueM 4YeTbIPEX MECSLEB, OT TPEX MECSALEB 0 MEHEee YeM CEeMH MECSILEB, OT LIeCTU
MecCsIeB 10 MeHee 4eM 1 roga, ot 1 roga no MeHee 4eM 2 JIeT, OT 2 JIET IO MeHee 4eM 3 JIET, OT
2 JeT 10 MEHEe YeM CEMH JIET, OT 3 JIeT 10 MeHee UeM S JIeT, oT S JieT 10 MeHee uem 10 Jiet, oT
6 et no meHee 4yeM 13 jet, ot 10 ner mo MeHee yem 15 nmet unu ot 15 et mo meHee uem 22
JIeT.

B onHOM BOIUIOIIEHUH 371€Ch MPEIIOKEH CIIOCO0 JIEYEHUs] OIYXOJIH, BKIFOYAOLIHUIA
BBEZICHHE CyOBEKTy, HYKIAIOLIEMYyCsl B 3TOM, TepaneBTUYeCKu 3(PPeKTUBHOrO KOJUYECTBA
coenuHeHust Gopmynbl [ umm ero QgapManeBTHYECKH MPUEMIIEMON COJNM WM COEAMHEHHs
dopmysl II wnu ero papmaneBTuvecku mpuemMIeMoil coii. B 0JHOM BOIUIOIIEHUH OMyXOJib
npexacrasisier cobori MEK-accorumnpoBanHyto omnyxoiab. B ogHom Bomnomennn MEK-
accouuupoBaHHas onyxoib uMeeT myTanuio BRAF. B ognom Bomnomenuun myrarnust BRAF
npencrasisier codoit VOOOE, w/umu V600K, w/unmu V600D, w/umn VO0OR, w/umu V600S. B
onHoM Boruiomennn Mytauus BRAF mpencrasnser coboit V60OE. B onHOM BOIJIOIEHUH
mytanus BRAF npencrasmisier coboit VOOOK. B omqHom Borutomennn MEK-acconmmnpoBaHHast
onyxonb umeer ciusHue BRAF, nanpumep cnusuue BRAF, packpeitoe 3mece. B ogHoM
Boriomennn MEK-acconmmupoBaHHast omyxoib mpenacTtaBisier coboit omyxonb ¢ BRAF
JIUKOTO THUIIA.

B oxgHOM BomiomeHny 0000 U3 OMHUCAHHBIX 3/1€Ch CIOCOOOB MPUMEHEHUS! OIyXO0Jb
npeAcTaBisieT COOOH CONMUAHYIO OMyX0Jib. B 0HOM BOTUTOImEHNH JIFOOOTO U3 PACKPBITHIX 3/1€Ch
croco0OB conuHas Omyxojib mpencrasiser coboii MEK-accounnpoBanHyro omyxonbs. B
OJITHOM BOIUIOLEHUH OMyXOJb SIBJSETCS UHTPAKpaHUaJIbHON. B 0JHOM BOIUIOIIEHUH OMyXOJb

ABJISIETCSI AKCTPAaKpaHUAIbHON. B o1HOM BomIomenun a000ro U3 OMHCAHHbIX 3/1€Ch CIIOCOO0B



45

npumMeHeHus1 omyxonb (Hanpumep MEK-accorumpoBaHHas OMyXoJib) MPEACTaBISIET COOOM
3JIOKAQUECTBEHHYIO ONyXOJb (TO ecTh pak), Hanpumep MEK-accorunpoBanHssblii pak. B omHOM
BOIUJIOLIEHNH JIFOOOT0 M3 OMHUCAHHBIX 371eCh crioco0oB nmpumeHenuss MEK-accounnpoBaHHbIi
pak mpeacTaBisieT OO0 MeNaHOMY, paK TOJICTON KHIIKH, KOJIOPEKTAJIbHbINA pakK, paK JIETKOro
(HampuMep MEJKOKJIETOYHBIH pakK JIETKOro MM HEMEJKOKJETOYHBIH pak JIETKOro), pak
IIUTOBUAHOM JKeJie3bl (HarpuMep NanuUISIPHBIN pak IMUTOBUIHOMN jkeJie3bl, MeNyJUISIPHBIN pak
IIUTOBUIHOM KeJe3bl, Tu(QepeHIIMPOBAHHBINA PaK IUTOBUIHON XKeJe3bl, PELIUAUBHPYIO I
paKk IMUTOBUAHOHN >KeJe3bl Wi pedpakTepHbiii auddepeHIMPOBAHHBIA PaK IIUTOBUIHOMN
JKeJIe3bl), PaK MOJIOYHOH Kelne3bl, pak ssmuHuKOB, pak LIHC, pak kocteii, pak aHyca, aHaJIbHOTO
KaHaJla WJIM aHOPEKTYMa, PaK IJ1a3a, PaK *KeJIYHbIX TPOTOKOB, MPOTOKOBYIO KapLIMHOMY in situ,
pak MeYeHH, >KeTYHOrO My3bIpsl WM IUIEBPBI, PaKk POTOBOM MOJIOCTH, PAK MOJOCTH PTa, pak
ryObl, paK pPOTOIJIOTKH, pPaK HOCA, TOJOCTH HOCA WJIM CPEAHEr0 yxa, Pak BYJBBBI, Pak
MULIEBOAA, PAK IIEHKH MaTKH, KAPLUHOUAHYIO OMyXOJIb KEJIyAOYHO-KUIIEYHOIO TPAKTA, PaK
FOPTaHOIJIOTKH, paKk IOYKHM, paKk TOPTaHW, paKk IMEYEeHH, PAaK JIETKOro, MEIaHOMy, pak
HOCOTJIOTKH, pak mnepudepuvdeckoll HEpBHOW CHUCTeMbl (Hampumep, HeiipoOnacTtomy), pak
SMYHUKOB, PaK TMOKENTy TOUHON JKeJe3bl, OPIOIINHEI, paK CaJIbHUKA U OPBIKEHKH, PaK TJIOTKH,
pak mpencTaTeNnbHON JKeJe3bl, pak Mouku (Hampumep nodeyHo-kierounblii pak (IIKP)), pak
TOHKOW KHIIKH, CapKOMy MATKMX TKaHEW, pak >KeJyJKa, pak sM4YeK, pak MaTKH, pakK
MOYETOYHHMKA UJIU PaK MOYEBOIO ITy3bIPsl.

B omHOM BomiomeHuu JF0OOro M3 OMHCAHHBIX 371eCh crocoOoB npumenenust MEK-
aCCOLIMMPOBAHHBIA  paK TMPEACTaBiIsieT COOOW OIKCTpaKpaHWAJIbHBIH pak (TO eCTh
SKCTPAKPAHHAIBHYIO OMyXOJib). B OJHOM BOILIOIIEHNH 3KCTPAKpaHUAIBHBIA paK BHIOpAH U3
MEJIAHOMBI, KOJIOPEKTAJIBHOIO paka, paka LUIMTOBUAHON >Kee3bl, HEMEIKOKIETOUHOIO paka
JIETKOTO, paKa sSIMYHUKOB U HeiipobnacTombl. B ogqHom Bormomennn MEK-accounupoBaHHbIH
pak mpexncrasisier codoii menaHomy. B omHom Bomnomenuun MEK-acconuupoBaHHbINA pak
NIPeCTaBIIsieT COOO0M KOJNOpeKTanbHbIN pak. B ogqHoM Bomomenun MEK-acconmnpoBaHHbIi
pak mpencrapisieT coOOH pak IMUTOBUAHOW kene3pl. B omnom Bommomenun MEK-
ACCOLIMMPOBAHHBIM paK MpPencTaBisieT COOON HEMENKOKJIETOYHBIA pak JIerkoro. B omHOM
Boriomennn MEK-acconmupoBaHHbIN pak mpencTaBiseT coOOH pak sIMYHUKOB. B omHOM
Borutomennu MEK-acconmupoBaHHbIH pak mpencTasisieT codol HeiipodiacToMy.

B omgrOM Bomuomennn mr000r0 W3 OMMCAaHHBIX 37eCh criocoboB npumeHerns MEK-

aCCOLIMMPOBAHHBIN pak mpencrasisier codoit pak [THC.



46

B omgrOM Bomuomennn Jr000r0 M3 OMMCAHHBIX 37eCh crioco0oB npuMeneHnst MEK-
aCCOLIMMPOBAHHBIN pak MPEACTaBIsieT COOON MHTPAKPaHUANBHBINA pak (pak roJOBHOTO MO3Ta).

B omHOM BomiomeHun MH000ro M3 OMMCAHHBIX 37€Ch CIOCOOOB NMPUMEHEHMs pPak
HpenCTaBIsieT cOO0M METaCTaTHUECKHU Pak.

TepmuH «meracrazupoBaHHE» TNpPEACTaBIAET COOOH M3BECTHBIH B MaHHOW oOnacTu
TEXHUKH TEPMHH, KOTOPBIM OTHOCUTCS K PACHpPOCTPAHEHUIO PAKOBBIX KJIETOK U3 MECTa, Ine
OHHU BHepBble 00pa30BaJHCh (TIEPBUYHBIA y4YacTOK), B OAMH Win Oojee 4eM OIUH JPyroi
yUYaCTOK y cyObekTa (OuH 1k O0Jiee 4eM OTMH BTOPHUHBIH yuacTok). [Ipu MetactasupoBaHiu
PaKOBBIE KJIETKH OTPBIBAIOTCS OT UCXOIHOM (TIEPBUYHOM) OMyXOJIH, MEPEIBUTAIOTCS IO KPOBH
Wi TUM(paTHIECKOH cucTeMe U 00pa3ylT HOBYIO OMyXOJb (METACTATHYECKYIO OMyXOJb) B
APYrUX OpraHax WIH TKaHsx opraHusma. Hoeas MeracTtaTuyeckasi ONMyXOJb BKJIIOYAET TE XKe
WM TOAOOHBIE PAaKOBBIE KIETKH, YTO M IEpBUYHas omyxosib. Ha BTOPHYHOM yuacTke
OIyXOJIeBast KJIETKa MOXKET MposneprpoBaTh U HAYaTh POCT WM KOJOHU3ALMIO BTOPUYHOM
OMyXOJIA B 3TOM YAAJIEHHOM Y4aCTKe.

Hcnonb30BaHHBINA 371€Ch TEPMHH «METAaCTATUYECKHH pak» (Takke H3BECTHBIA Kak
«BTOPUYHBIN pak») OTHOCUTCS K BHAY paka, KOTOPbI BO3HHMKAET B OJHOM THUIIE€ TKaHH, HO
3aTe€M pPACIpOCTPaHAETCS Ha OJHY WM OoJjiee ueM OIHY TKaHb 3a INpeaesiaMH HCTOYHUKA
(mepBuyHOrO) paka. MeTracTaTH4eCKHi pak TOJIOBHOI'O MO3ra OTHOCHUTCSI K PaKky B T'OJIOBHOM
MO3re, TO €CTb pPaKy, KOTOPbIM BO3HMK B TKaHH, OTJIWYHOM OT TOJOBHOTO MO3ra, M
METaCcTa3upOBaj B FOJJOBHON MO3T.

B omHoM BomomeHuu coenuHeHus ¢opmynbl I umiam mx  apmaneBTHUECKH
npUeMIeMble COJTU U coequHenus: Gopmydbl I wnm ux papManeBTUYECKH PUEMIIEMbIE COJTH
JEMOHCTPUPYIOT HEOXKUTAHHYEO CITIOCOOHOCTDb MPOHUKATh B roji0BHOM Mo3T w/wiu LTHC. Takue
COeMHEHUs1 CrocoOHbI mpoxoauTh uepe3 Db u unrubuposate kunasy MEK B romoBHOM
mo3re w/unu npyrux crpykrypax I[HC. Takum o0pa3omM, B OJHOM BOILIOLIECHHUH
NpeIOKEHHBIE 3/1eCh COeUHEHUs] MpUMeHNMBI 17 eueHus onyxonu L{THC, Takoii kak pak
OHC.

B onmuom Bomnomennn MEK-accormupoBaHHasi OMyXOJib MPENCTaBIsIET COOOM
3nokadectBeHHyro onyxosib [THC (to ects MEK-accounnposannsiii pak [[THC). B ogHOM
Borutomennn MEK-accounuposannbiii pak IHHC wumeer myrauuro BRAF. B ogHoMm
sorutomennn MEK-acconuuposanssiii pak [THC umeer myrtaunuro BRAF V600. B ogHom
Borutomennn Mmytauuss BRAF npencrasisier coboit VO0OE, w/umn V600K, w/mm V600D,

w/umm VO0OR, w/mmm V600S. B ognom Bomtomenun MEK -acconmmposannsiii pak LITHC umeer
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myTtaiio BRAF V600OE. B ognom Bomnomiennn MEK-acconuuposannsiii pak [THC umeer
myTtaio BRAF V600K. B onnom Boromenun MEK-accounnpoBaHHast OMyXxojb UMEET
ciusinue BRAF. B opgnom Bomnomenun MEK-acconuupoBanHas onyxosb IpenCTaBIsET
coboit onyxoiab ¢ BRAF aukoro tumna.

Hcnonb3oBannbii 31ech TepmuH «pak LIHC» orHocuTcst k paky (TO ecTb
3nokauecTBeHHOM onyxoin) LIHC, BkiIrOYast BUIbI paka rOJIOBHOTO MO3ra (Tak)ke M3BECTHBIC
KaK WHTPAaKpaHUAJbHBbIE OMYXOJIH), BHIbI paka CIIMHHOTO MO3Ta M BHIbI paka MO3TOBBIX
000JI04€K, OKPY’KAFOLIMX FOJIOBHOM U CIIMHHON MO3T. BHbl paka roloBHOrO MO3ra BKJIFOUAOT
METACTaTUYEeCKHe BUABI paka TOJIOBHOrO Mosra (TO €CTb BHABl METaCTaTUYEeCKOro
UHTPAaKPAHUAIBHOTO PaKa) U 3JIOKAYECTBEHHbIE MEPBUYHBIE OMYXOJIH T'OJIOBHOT'O MO3Ta.

B onuom Bomnomenun, MEK-accounuupopannbiii pak [THC mpencrasisier coOoi
MEK-acconunpoBaHHBII METAaCTaTUYECKUI pak ronoBHOro mosra. MEK-accounnpoBaHHBIN
METaCTaTUYECKHH paK rOJIOBHOTO MO3Ta MOJKET OBITh BBI3BAH JFOOBIM BHIIOM Paka, ONMCAHHBIM
3/1€Ch, IPU KOTOPOM Yy CyOBEKTa pa3BWIICA IO MEHbIIEH Mepe OAMH METacTa3 B T'OJIOBHOM
Mo3re. B omHOM BOMJIOIIEHNH METACTATHMYECKHH PaK OJOBHOTO MO3Tra MPENCTaBIAET COOOM
MEJIAHOMY, KOJIOPEKTAJIBHBIN pPaK, pPaK LIUTOBUAHOM >KEJNe3bl, HEMEJKOKJIECTOUHBbIH pakKk
JIETKOTO, paK sSIMYHUKA WK HelipoOnactomy. B ognom Bomnomennn MEK -accounnpoBanHbIii
METaCTaTUYECKHH paK TOJIOBHOIO MO3ra MPEACTaBiIseT COOONH METaCTaTUYECKYI0 MEJIAHOMY,
METAaCTATUYECKUNM KOJIOPEKTAJIbHbIM pPaK WM METAaCTAaTUYECKUM HEMEJIKOKJIETOYHBIM pPak
nerkoro. B onnom Bomnomenuun MEK-accounnpoBaHHbIl METaCTaTUYECKUI PaK TOJIOBHOTO
MO3ra TpencTaBisieT coOOH MeTacTaTH4ecKkyr MenaHomy. B omHom Bomuomennn MEK-
ACCOLIMMPOBAHHBIA ~ METACTATHUECKUIl pak TOJOBHOTO MO3ra MpeACTaBisieT  CcoOoH
METaCTaTUYECKUI KOJOpeKTalbHbll pak. B ogHom Bomnomenun MEK-acconunpoBaHHBIN
METACTaTUYECKH paK TOJIOBHOIO MO3ra MpPEACTaBsieT COOOW  MeTacTaTHYeCKUH
HEMEJIKOKJIETOUHbIH pak Jerkoro. B omHom BomnowmeHun MEK-acconunpoBaHHbIi
METaCTaTUYECKHH PaK rOJOBHOIO MO3Ta MPEACTABISIET COOOH METaCTaTUYECKHH PaK SUYHUKA.
B omgHOM BOIUIOIIEHMM METAaCTATHYECKUNW pPaK TOJIOBHOTO MO3Ta MpPENCTaBisieT CoOOH
METaCTaTUYEeCKUN paK IMMTOBUIHOM xene3bl. B oqHoMm Boromennn MEK-acconumnpoBaHHbIi
METACTaTUYECKHH pakK TOJOBHOTO MO3ra NPEACTaBisieT co0oi pak modkn. B omgHOM
BOILJIOLIEHNH pak mpencrasisier codoit MEK-accoummupoBaHHbI METACTATHYECKHHA PaK C IO
MEHbIIEH Mepe OIHHUM METAaCTa30M B T'OJIOBHOM MO3re (TO €CTb METAaCTaTHYeCKHil pak
rOJIOBHOTO Mo3ra). B oHOM BormiomeHnn pak npencrasisier coboit MEK-acconumpoBaHHy 0

METACTATUYICCKYI0 MEJIAHOMY C IO MEHbIIIeH MEPE OAHUM METACTA30M B T'OJIOBHOM MO3T€. B
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OITHOM BOIUIOIIEHUH pak mpexacrasisier codoit MEK-acconmmpoBaHHBI MeTaCTaTHUECKUN
KOJIOPEKTAJIbHBIN PaK C O MEHbILIEH Mepe OJHUM METAacTa3OM B TOJIOBHOM Mo3re. B onHoM
BOIUIOIIEHHUH pak mpexacrasisier coboit MEK-acconmmpoBaHHBI — MeTaCTaTHUECKUN
HEMEJIKOKJIETOUHBIN pak JErKoro ¢ Mo MEeHbLIEH Mepe ONHUM METAacTa3OM B FOJIOBHOM MO3re.
B oxgHoM BomtomeHun pak npeacrasisier coboit MEK-acconmipoBaHHbIii METaCTaTUYECKHIA
pak SIMYHMKA C 1O MeEHbIIeH Mepe OJHUM METacTa3oM B TOJIOBHOM Mo3re. B omgHOM
BOILUIOLIEHWH pak mnpencrasisier cobori MEK-accoumupoBaHHBIH METaCTAaTHUECKUH pak
LIUTOBUIHOM JKeJle3bl ¢ IO MEHbIIEH Mepe OJHUM METacTa3OoM B FOJIOBHOM Mo3re. B ogqHom
BOIUIOLICHNH pak mpencrasisier coboli MEK-accoumupoBanHy0 HeipoOigacToMy ¢ 1o
MEHbIIEH Mepe OIHHUM METacTa3oM B TOJIOBHOM Mo3re. B omHOM Bomomenuu Jiro00ro us
yKka3aHHbIX BUOB MEK-accOUMMPOBAHHOIO METAaCTATUYECKOIO paka FOJIOBHOIO MO3ra pak
umeer mytauuo BRAF. B onnom Bormtomenun pak umeer mytanuio BRAF V600. B oqnom
Borutomennu mytanuss BRAF npencrasisier coboit VO0OOE, w/umn V600K, w/mnu V600D,
w/mmn V60OR, n/umm V600S. B ogHoM Bomomenuu pak umeer mytaunto BRAF V60OE. B
onHOM BormutoueHuU pak umeer mytauuio BRAF V600K. B ognom Bomomennu MEK-
accoluupoBaHHas omnyxojgp wumeer ciusHue BRAF. B ognHom Bommomennn MEK-
aCCOLIMMPOBAHHAS OMYXOJIb MPeAcTaBisieT coboli onyxoiabs ¢ BRAF aukoro tuma.

B omaom Bommomenun MEK-acconuupoBaHHBI —pak MPEACTaBiseT COOOi
JIeNTOMEHUHT€aIbHbIe MeTacTasbl (JienToMeHuHreanbHoe 3aboneBanue (LMD)). LMD
NpencTaBsIIOT coboit mogmHOXKecTBO MetactazoB LIHC, kotopele pacTyT B CIM3UCTOH
000JI0UKe TOJJOBHOIO MO3Ta HJIM TTO3BOHOYHHMKA W/WJIH B CIMHHOMO3roBOM skunkoctu (CSF),
WIN JIENTOMEHUHI€AIbHBIA KaHLEpPOMaTo3. Y MIIEKOMHUTAIOMINX MO3TOBBIMH O0OJOYKAMH
SIBJISTEOTCSI TBEpasi MO3roBasi 000JIOUKa, MayTHHHAS 000JI0UKa M MsITKasi MO3roBasi 000JI0UKa.
CSF nokanusyercsi B Cy0apaXHOUAAIBHOM MPOCTPAHCTBE MEKIY MAyTHHHONH OOOJOYKON U
MsrKOH obOosnoukod. IlayTmHHass W MsArkas OOOJOYKM BMECTE HHOTAA HA3bIBAIOT
nenromeHuHkcoM. Korma LMD Bosnukaer B nentomenunkce w/winu CSF, okpyskaromei
CIIMHHOM MO3T, TOTJIa 3TO 3a00JIeBAHUE MOXKET YIIOMUHATBCS KaK «IKCTpakpaHuanibHoe LMDy,
Korma LMD Bo3umkaer B JjenrtoMeHunkce w/min CSF rojgoBHoro mosra, TOrga 3TO
3a0oneBaHNe MOXKET YIOMHHATBhCS Kak «HuHTpakpaHuaimbHoe LMD». ITockonbKy pakoBble
kietku LMD moryT ObiTh cycniennupoBanbl B CSF, oHM MOTYT OBICTPO PacnpOCTPAHSATHCS IO
Bceit [IHC. B pesynprare, LMD wumeeT mioxoil MPOrHO3 ¢ BBDKUBAEMOCTBIO, OOBIYHO
U3MepPsIEMON MecsilaMi. B OTHOM BOIUIOIIEHNM METaCTATHYECKUI Pak MPenCcTaBIsieT cOOOi

LMD B opHOM BOIUIOIIEHWH METAaCTaTHUeCKH pak mnpexacrasiser coboii MEK-
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acconupoBaHHoe LMD. B 0HOM BOIUIOIIEHHH METACTATUYECKUI pak MpeAcTaBisieT coOoit
uHTpakpanuaipHoe MEK-acconunposannoe LMD. B onHOM BOIIOLIEHMH METACTaTUYECKUM
pak mpencrasisier coboit skcTpakpanuaibHoe MEK-accommupoannoe LMD. B onHom
Bortomennn MEK-accormmupoBannoe LMD mpeacransier coboii LMD, sBisroineecs
pe3yJIbTaToM MeTacTa3oB MenaHoMbl (To ectb LMD mpencrasnser coOOH MeTacTaTU4ecKyro
menanomy). B onHom Bomomennun MEK -accoruupoBanHoe LMD nipencrasinsier coboit LMD,
SIBJISTFOIIIEECS] PE3YJIbTATOM METACTa30B KOJOPEKTAIbHOTO paka (To ectb LMD npencrasisier
coOOH MeTacTaTHYeCKHil KOJIOpeKTaibHbli pak). B omHom Bomtomennn MEK-
accorupoBanHoe LMD mpencrasnsier codoit LMD, siBnsironieecs: pe3yJIbTaTOM METacTa3oB
HEMEJIKOKJIETOYHOTrO paka Jierkoro (to ectb LMD mpexacrasisier coOoi MeTacTaTU4eCKUH
HEMEJIKOKJIETOUHBIH paK JIETKoro). B omHOM Boriomenu# iro00ro u3 ykasaHHbeix Bunos MEK-
accouuupoBaHHoro LMD, LMD wumeer myrtanuro BRAF. B onnom Bomnomenun MEK-
acconuupoBanHoe LMD umeer mytaruio BRAF V600. B ognom Bortomenun mytauust BRAF
npencrasisier codoit VOOOE, w/umu V600K, w/unmu V600D, w/mumm VO0OR, w/mmu V600S. B
onHoMm Borutomenn MEK -acconuuposannoe LMD umeer myranuio BRAF V60OE. B ogHom
BortomieHnn MEK-accommuposannoe LMD umeer myraunuio BRAF V600K. B oanOM
BorutomieHnn MEK-accormuupoBannoe LMD umeer cnusinue BRAF. B onHom Boriomenuu
MEK-accouunposannoe LMD npencrasnsier coboii onmyxonb ¢ BRAF nukoro tuma.

B omnom Bomomennu MEK-accouunpoBaHHasi OMyXoJib MPENCTaBiseT coOoi pak,
UMEIOLINI BBICOKUN PHUCK MeTacTa3upoBaHMs. B OIHOM BOIUIOIIEHUH OMyXOJb, UMEHOINAs
BBICOKHI PUCK METaCTa3MPOBAHUS, MPEACTaBIsET co00il pak ¢ HammuueMm mytauun BRAF
V600E, V600D, V600K, V600R w/unmu V600S. B ogHOM BOIUIOMIEHUH PaK, MMEIOLIUN
BBICOKHI PUCK MeTacTasupoBaHus, umeer ciusuue BRAF, Hanpumep mo0oe U3 pacKpbIThIX
3nech cinusHuii BRAF. B onmHoM BomomeHuu pak, HUMEIOIIMA BBICOKHH PHCK
METacTa3upOBaHUs, NpeacTaBisier coboii omyxonb ¢ BRAF nukoro tuma. B omHOoMm
BOIUIOLICHUH paK, HMEIOLINIA BBICOKUH PHUCK METACTa3HpPOBAHMUS, TPENCTAaBIsAET COOOM
MEJIAHOMY, KOJIOPEKTAJIbHBIA pakK, pak LUTOBUIHON KeJe3bl, HEMEIKOKJIETOUHBI pakKk
JIETKOTO, PaK SIMUHUKOB WJIH HelipoOiacToMy. B 0THOM BOILIOIIEHNH paK, UMEFOIINH BBICOKHHA
PHCK METAacTa3MpOBAHUs, MPEACTaBIseT co0Oi MeraHoMy. B OmHOM BOIJIOIIEHHH pak,
UMEIOIIUI BBICOKMI PHCK METacCTa3HMpPOBAHUS, MPEACTABIsieT COOOH METaHOMYy € HaTHMYHEM
myTtau BRAF V600E unu mytaniuu BRAF V600K. B ogHoM BOmiomeHun pak, UMEIOIUN
BBICOKHI PHCK METacTa3MPOBAHUs, MPEACTABIsIET COOOH KOJNOpEeKTanbHBIH pak. B omHoM

BOILJIOLIEHUH paK, HMEIOLIMH BBICOKUH PHUCK METacTa3MpPOBAHMUs, IPENCTABIsAET COOOM
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KOJIOpeKTaNbHbIA pak ¢ HanuuueM MmyTauuun BRAF V60OE unu myrauuu BRAF V600K. B
OJTHOM BOIUIOLIEHUH PaK, MMEIOLINH BBICOKMH PUCK METACTa3UPOBAHUS, NIPEACTABISIET COOOI
pax INMTOBUIHOM >Keje3bl. B OIHOM BOIUIOLIEHUWM paK, HMEIOLHUNA BBICOKHMH PHUCK
METacTa3upOBAHUS, MPEACTaBJIsAeT COOOH paK LIMTOBHUAHOW JKeNe3bl C HAJTUYMEM MYTaLHH
BRAF V600E nnu mytauuu BRAF V600K. B ogHOM BOMIOLEHUH PaK, UMEIOIIMN BBICOKUN
PUCK MeTacTa3sMpOBaHMsI, MPEACTaB/IsieT cOO0 HEMEJIKOKJIETOYHbIH pak jerkoro. B ogHoM
BOILUIOLICHUH paK, HMEIOLIMI BBICOKUH PHUCK METaCTa3MpPOBAHMUS, TNPENCTABISAET COOOM
HEMEJIKOKJIETOUHBIN pak jierkoro ¢ Hanuuuem myTtanun BRAF VO60OE wnu myrtanun BRAF
V600K. B 0aHOM BOIUIOLIEHMH paK, HUMEIOUIUN BBICOKMM PHUCK METaCcTa3HMpOBAHUS,
npeAcTaBisieT coOOi pak SUYHUKOB. B OHOM BOIUIOIIEHUH PaK, UMEFOIINN BBICOKUN PHCK
METaCTa3UPOBAHMUS, MTPECTABISET COOON pak AUYHUKOB ¢ HanndneMm mytaund BRAF VO60OE
wi mytauun BRAF V600K. B onHom BOIUIOIIEHMM pak, HMEROIIMNA BBICOKUNM PHUCK
METaCTa3MpPOBAHUs, TPEIACTaBIsieT Cco0oi HelipobmacTomy. B OmHOM BOIUIOIIEHHH pak,
UMEIOIINI BBICOKUH pPUCK METaCTa3UpPOBAHMsS, MpencTaBisier coboili HelpobiacTomy ¢
HanuuueMm mytauuu BRAF VO0OE unu myraunu BRAF V600K. B ogHOM BOIJIOLIEHUH PaK,
MMEIOIIUI BBICOKMI PUCK MeTacTasupoBanust, umeet ciustane KIAA11549-BRAF.

B onnom Bomomenun omnyxonb IIHC mnpencrasnser coOoil NMepBUYHYIO OIMyXOJb
rOJIOBHOTO Mosra. IlepBu4HBIE OMyXOJHM I'OJIOBHOTO MO3Ta IPEACTaBJISIOT COOOHM OMmyxouy,
KOTOpbI€ BO3HUKAIOT B OJJOBHOM WJIM CIIMHHOM MO3T€ U W3BECTHBI MOJ OOLINM Ha3BaHHUEM
IJIMOMBL. T€pMHH «TJIMOMay» HCIHOJB3YIOT AJsl ONUCAHUS OMYyXOJIeH, KOTOPblE BO3HUKAIOT B
ruanbHbIX Kierkax, npucyrctByomux B I[HC. Cormacuo mpunsitoit BO3 (Bcemuphnas
OpraHu3alMsl 3IPABOOXPAHEHHs) KJIACCH(UKALUHN OMYyXOJed TOJOBHONO MO3Ta TJIHOMBI
KJIACCU(DULIMPYIOTCS 1O KJIETOYHOW aKTUBHOCTH M arpeCCUBHOCTH MO IIKae, BKIHOYatomei [
crenielb (nobpokadectBernbie onyxonu [[HC) u II-IV crenenu (310ka4ecTBEHHBIE OMYXOJH
MHC):

I'mnoma I crenenn (muouuTapHas acTpoOLUTOMA). OOBIYHO BCTpEYaeTCsl y AeTed B
MO3>K€4Ke WJIH CTBOJIE TOJIOBHOIO MO3Ta, 4 UHOIZIA U B MOJIyIIAPUsAX OJIOBHOIO MO3ra U pacTeT
MeaneHHo. [ cremeHb MOXET BCTpedaTbCsl Yy B3POCHBIX. XOTS OHHU  SBJISIFOTCS
nobpoxauecrseHHbIMH (I crenens cornacHo BO3), TpyAHOCTH B JIe4€HUH 3TOTO 3a00JI€BaHUS
JENal0T MX POCT 3JI0OKAYECTBEHHBIM IO TMOBEACHUK) C BBICOKHUMH IOKA3aTeNsIMU
3aboneBaemoctu (Rostami, Acta Neurochir (Wien). 2017; 159(11): 2217-2221).

I'mnoma II cremeHm (rJMOMBI HU3KOH CTENEHU 3JI0KAYECTBEHHOCTH): BKIIOYAET

aCTPOLIMTOMY, OJIMTOAEHAPOIIMOMY M CMELIAHHYI0 osuroactpouutoMy. I'nmuomsl I crenenn
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OOBIYHO BCTPEYAIOTCS Y MOJIOABIX B3pocibIx (Hampumep 20-50 neT) u gaie BCero HaxoasaTCs
B TIIOJIyIIAPUSAX TOJIOBHOTO MO3ra. M3-3a HHQUIBTPATUBHOrO XapakTepa 3TUX OMyXOJeH MOTyT
UMeTb MecTO peruauBbl. HekoTopseie rnnomel Il creneny peuauBUPYIOT U 3BOTIOLUOHUPYIOT
B Ooniee arpeccuBHble onyxonu (11 umm IV crenenmn).

I'muoma III cremeHu (3M0Ka4eCTBEHHAsT TJIMOMA). BKIHOYAET AaHAIJIACTHYECKYHO
aCTPOLIUTOMY, AHAIUIACTUYECKYIO OJHUIOJEHAPOrJIMOMY U aHAIUIACTUYECKYI0 CMELIaHHYIO
OJIUTOACTPOLIUTOMY. Onyxomnu 1 CTETIEHU SIBJISIFOTCS arpeCcCUBHBIMU,
BBICOKOU(PEepEeHIIMPOBAHHBIMU PAKOBBIMHU 3a00JIEBAHUSIMH U BTOPTAIOTCS B OJIM3JICKALIYIO
TKaHb MO3Ta IIYNAJIbLENOAOOHBIMH OTPOCTKAMH, YTO 3aTPYAHSIET IMOJHOE XUPYPrHYECKOe
yJaleHue.

I'muombr IV cremenu: BrimowaroT rimobnacromy wmyistudopmuyro (GBM) u
rmuocapkomy; GBM mpencrasnsier coboit 3nokadectBennyro rivomy. GBM siBnsieTcst camoi
arpecCMBHOM M CaMOW paclIpOCTPAHEHHOW TMEPBUYHOM OINYyXOJbIK TOJOBHOIO MO3Ta.
I'mnobmacToma MynbTH(hOpPMHA OOBIMHO OBICTPO PACIIPOCTPAHSIETCS U BTOPraercs B IPyrHe
OTAENbl TOJIOBHOTO MO3ra INYMajbIEeNnofOOHBIMA OTPOCTKAMH, YTO 3aTPYIHSET IIOJHOE
XUpyprudyeckoe ypaneHue. [ nmocapkoma mnpenctaBisieT COOOW 3J0KaYeCTBEHHBIH pak M
OTIpeneNisieTCsl KakK TIJIHO0NAacTOMa, COCTOSALIAs M3 TJIMOMATO3HBIX M CapKOMATO3HBIX
KOMIIOHEHTOB.

B oaHOM BOIUIOIEHMM MEPBHYHAS OMYXOJIb FOJOBHOIO MO3ra MpPEACTaBisieT COOOit
rauoMy. B OJHOM BOIUIOIIEHHH TJIHOMa MPEACTaBsieT COOOH TJIMOMY HU3KOH CTereHH
3JI0KAY€CTBEHHOCTH. B OJHOM BOIUIOLIEHWH IJIMOMA INPEACTaBJIAeT COOOH INIMOMY HH3KOH
CTETIeHU 3JI0KaUeCTBEHHOCTH IMeIUaTPUIECKOrO TUIIA.

B onmHOM BOIJIOIIEHWH TEPBUYHAS OMYyXOJb T'OJOBHOTO MO3Ta MPENCTaBIsET COOOM
NOOpPOKAUECTBEHHYI0 TEPBUYHYIO OMYyXOJb TOJIOBHOro Mosra. JloOpokayecTBeHHBIE
NEPBUYHbIE OIYXOJIM TOJIOBHOIO MO3ra MOTYT BBbI3bIBATH CHJIBHYKO 00Jb, HeoOpaTHMoe
MOBpEX/AEHUE TOJIOBHOTO MO3ra U CMepPTb U B HEKOTOPBIX CIydasX CTaHOBATCSA
3JIOKAQUeCTBEHHbIMU. HeorpaHuuuBarommue mnpuMepbl J0OPOKAYECTBEHHBIX MEPBUYHBIX
ONMyXOJiel TOJOBHOTO  MO3ra  BKJKOYAIOT [IHMOMBI [ cTemeHu, mOanmuuisipHbIE
KpaHUO(DAPUHTUOMBL, MEHUHTHOMY (BKJIHOYast pabJOMOHYI0 MEHHHTHOMY), ATHITHYHBIE
TEepPaTONAHbIC/PaOIOUIHBIE OMyXONMH W AH33MOPHOIUIACTHYECKYI) HEHPO3MUTETHABHYIO
omyxonb (DNT), mnwionuTapHyr0 acTPOLUTOMY, OJHUTOACHAPOTIIMOMY, CMEIIaHHYIO
OJINTOACTPOLUTOMY, AHAIIaCTUYECKYIO acTPOLIUTOMY, aHATIACTUYECKYIO

OJIUTOJIEH/IPOTJINOMY, AHAIUIACTHUYECKYI0 CMELIAHHYI0 OJIMroacTpouuTromy, and@ysHyro
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aCTPOLIUTOMY, 3TIEHAUMOMY, IIeoMopdHYIO kcaHTtoactpouutomy (PXA), ranrimuorinomy,
MJINOCAPKOMY MJIM aHAIIACTUYECKYIO TaHIJIHOTIIHOMY.

B omHOM BOmIOIIEHHMH pak TpPeAcTaBisieT coOoil pak mnepudepudeckoil HEPBHOM
cucteMbl. B ogHOM BOmIOmEHHH pak mnepudpeprudeckoil HEpBHOH CHCTEMbI HPENCTABILIET
coboii HeipobiacTomy.

B oxgHOM BoOIUIOIIEHUH 37eCh TpemiokeH crocod nedenus: MEK-accormnpoBaHHOIM
onyxomu L[HC, Bxmouaromuii BBeneHHe (HANpUMep MepopaibHOE BBEACHUE) CYOBEKTY,
HYKAIOLIEMYCsI B 3TOM, TePaneBTU4YeCKH 3((HEKTUBHOTO KOJHUUECTBA COSEAUHEHHS (POPMYJIbI
I wm ero ¢apmaneBTHYeCKH NMpPUEMIIEMOH CONH, WM coenuHeHus gopmysel I wim ero
dapmaneBrnyeckn npuemiemoil conmu. B omHom Boruomennn MEK-acconmmpoBanHas
onyxonb LIHC umeer mytauuto BRAF V600. B onnom Bormnomennn MEK-accounnposansas
omyxonb [THC umeer myraumo BRAF VO600E, w/unu V600K, w/umm V600D, w/unu VO0OR,
u/unn V600S. B ogroMm Boriomennn MEK-acconmuposanHas onyxoibs [THC nmeer myTtaimto
BRAF VO600E. B ognom Bommomennn MEK-acconmupoBannas omnyxons LHHC wumeer
mytaio BRAF V600K. B onnom Bomomenun MEK-accounnposannas onyxons LHHC
umeer ciussnue BRAF, nanpumep mo6oe u3 packpeIThix 3aech cnusinuii BRAF, Hanpumep
cnusiaue KIAA11549-BRAF. B onaom Bomutomennn MEK-acconuupoBanHas omyxoins [THC
npezacrasisieT codoit onmyxonb ¢ BRAF nuxoro tuna. B oqHOM BorutomeHun cyObeKT nosydal
JIeYeHHe C MOMOIIBI0 OJHOrO MM Oojiee YeM OJHOrO BHA NMPOTHUBOOITYXOJEBOW Teparuy,
HE3aBUCHMO BBIOPAHHOTO M3 MPOTHBOOIYXOJIEBOTO areHTa, XUPyprudeckoro BMEUIaTeIbCTBa
U JIy4eBOW Tepamuy, nepes BBeneHHeM coenuHeHus: Gpopmyosl I mim ero dpapmauneBTuuecku
npuemMiIeMol conu, win coequHenus: Gopmyibl 11 wnm ero gapmaueBTudecku npuemiIeMoin
COJIH, HAMIPUMED, KaK OIHUCAHO 3/1€Ch HUKe. B OTHOM BOIUIOIEHNH CYOBEKT MOJTyYaeT JIeYeHUEe
TepaneBTHUeCKH 3((PEeKTUBHBIM KOJIMYECTBOM coenuHeHuss ¢opmynael [ wmimm  ero
dapmaneBTHYeCKH mpHemIeMoil comu, win coeauHeHus Qopmyner Il wim  ero
(apManeBTUYECKH MPHEMIIEMOH COJIM B KOMOMHALIMK C OHUM K O0Jiee YeM OTHUM JIPYTHM
NPOTHUBOOITYXOJIEBBIM BHIOM TEPAINHH, HE3aBHUCUMO BBIOPAHHBIM M3 NPOTHBOOMYXOJIEBOTO
areHTa, XUPypru4eckoro BMEIaTeabCTBA U JIy4eBOU Tepanuy, Hanpumep, Kak ONMUCAHO 371eCh
HIke. B omHOM Bomumomenny CyObeKT MOJyqaeT JISYeHHE ¢ MTOMOIIBIO OJHOTO WK OoJiee uemM
OJHOTO  BHAA  NPOTHBOOIYXOJIEBOW  TEpamuy,  HE3aBUCHMO  BBIODAHHOTO W3
MIPOTUBOOIYXOJIEBOTO ar€HTa, XUPYPrHUECKOr0 BMELIATENbCTBA U JIy4€BOW TEpanuu, Mmocie
BBeleHUsT coenuHeHuss (opmynel I mnm ero (apmaneBTUUECKH MPHEMIIEMOH COJH, WIIH

coenuHeHust ¢opmynsl Il mam ero ¢apmaneBTHUECKH NPUEMIIEMOI CONM, HAaNpuMep, Kak
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OMMCAHO 371ech HUXke. B onHom Boromenun MEK-acconunpoBaHHas ONyXoJb MPeACTaBiIsIeT
coboii omyxonp IIHC. B omgnHom Bommomennn MEK-accounnposannas omyxons [HHC
npencrasisier codoit 3nokaudectBeHHyo omnyxosb [[HC (to ects pak LHHC). B omgnom
BOIUIOIIEHNH 3yi0KadecTBeHHas: onyxonb [ITHC mpencrasisier coboil MeTacTaTHueckuil pak
ITHC. B oxgnom Bomuomenun Meractarudeckuii pak IIHC BbiOpaH u3 MeTacTaTHuecKon
MEJIAHOMBI, METacTaTUYECKOrO KOJIOPEKTAJIbHOTO paxa, METaCTaTUYECKOrO
HEMEJIKOKJIETOYHOTO paka JIETKOro, MeTacTaTHMYeCKOro paka INMUTOBHAHON JKene3bl U
METaCTaTUYECKOTO paka SIMYHUKOB. B omHoM BomuomeHun wmetactarudeckuit pak [THC
NPEACTaBJIsIET COOOH METAaCTATUYECKYIO MeJlaHOMY. B OTHOM BOIUIOIIEHHH METaCTaTUYeCKUN
pak IIHC mnpencraBisier coOol KOJOpeKTajdbHBIA pak. B omHOM  BOMIOIIEHUU
metacratudeckuii pak [IHC npencrasnsier coOoii MeTacTaTUYECKUH HEMEJTKOKJIETOYHBIN pak
nerkoro. B omHom Bomitomennn wmetacratudeckuii pak IIHC npencraBnser coboii
METAaCTaTUYECKUI paK LIUTOBUAHON >Kejie3bl. B OJHOM BOIJIOIIEHMH METACTaTUYECKUM pak
IHC npencrasnsier coboli MeractaTnyeckuil pak ssmuHUKOB. B ogHOM Borutomennn MEK-
accounupoBannbiii pak [[THC mpencrasmsier coboit LMD. B onnom Bomomennn LMD
SIBJISIETCS] HHTPaKpaHUalbHbIM. B ogHOM Bomomenun LMD siBrisieTcs SkCTpakpaHuaibHbIM. B
ogHoM BormiomieHnn LMD mnpencrasisier coOol MeTacTaTHUYECKyK0 MenaHoMmy. B omHOM
Boromennn LMD  BbiOpaH #3 MeTacTaTU4eCKOW  MENaHOMBI, METaCTaTUYECKOro
KOJIOPEKTAJIBHOTO pPaKa, METACTaTHYECKOro HEMENIKOKJIETOYHOrO paka Jjerkoro. B omHom
Borutomennu LMD mnpencrasnser co0ol MeTacTaTHUECKHH KOJIOPEKTaJIbHBINA pak. B ogHOM
Borutomennu LMD mnpencrasnsier co0ol MeTacTaTHYECKUH HEMEJTKOKJIETOUHBIH paK JIETKOro.
B onnom Bormtomennn MEK-accouuuposannbiii pak [ITHC npencrasisier co0oi MepBUYHYIO
OIyXOJIb TOJIOBHOTO MO3ra. B OIHOM BOIUIOIIEHMH MEpPBHYHAS OIMYyXOJb T'OJOBHOI'O MO3ra
NpeACTaBysieT CoOOW rMoMy 2 cTeneHH. B OJHOM BOIUIOMIEHMM TEPBHYHASI OIMYXOJb
TOJIOBHOTO MO3Tra MPeACTaBiIsieT co00H oMy 3 creneHd. B ogHOM BOIUIOIIEHUH TepBUYHAS
OIyXOJIb TOJIOBHOT'O MO3Tra MPeACTaBisieT co0ol rimoMy 4 crerneHd. B ogHOM BOMIOmEeHNH
MEK-acconumnposanHnas onyxosib [THC npencrasisier codoit 1oOpokadyeCcTBEHHYIO OMyXOJIb.
B onmHom Bomnomennn poOpokadectBeHHass onyxoiab IIHC mnpencraensier coboii
NANMWUIPHYIO KPaHUO(apUHTHOMY, MEHHHTHOMY (BKJIFOYas PaOIOWAHYI0 MEHHHTHOMY),
ATUMUYHYI0  TEPATOMAHYI/pabIOMIHYI0  ONyXOJib  WIM  JU33MOPHOIUIACTHYECKYIO
HelposnurennanbHyo onyxoib (DNT). B ogHOM BOIUIOIIEHHH COETUHEHHE MPEACTaBISET
coboii coenmHenne Gopmynsl I mwiu ero apmManeBTHYECKH TMPHEMIIEMYIO COJib. B ogHOM

BOIUIOIIEHUU COEAMHEHHE MpEeACTaBisieT coOoi coegunenne (opmynsr II umm  ero
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dapMarieBTUYECKH NPUEMIIEMYIO COJIb. B OZHOM BOIJIOLIEHWH COEOUHEHHE BBIOPAHO W3
coenuneHus no [Ipumepam 1-69 mnu ero papmarnieBTHUECKN IPUEMIIEMOM COJIH.

B03MOXXHOCTB OnpenennuTh, MOXKET JIM COEAUHEHNE ObITh MOAXOAIINUM JIS JIEUEHUS
paka LTHC, moxxeT ObITh OnpeneneHa, Harpumep, MoCpeACTBOM YCTAHOBIIEHHS TOTO, SIBISIETCSI
JM coefnHeHne cyOcTpaToM 3¢ ¢IIIOKCHBIX TPAHCIIOPTEPOB, W/IIIN MOCPEACTBOM H3MEPEHHS
KJIETOUYHOW TMPOHULAEMOCTH, W/WJIM TIOCPEICTBOM H3MEPEHUsT COOTHOLIEHHsI CBOOOIHOMN
(bpakuuu B TOJIOBHOM MO3Te K CBOOOIHOM (ppakiuu B Mjia3Me KpOBH, KaK OMUCAHO 371€Ch.

B opnom Bomomennn coenuHeHust Qopmynsl | wim ux  papManeBTHYECKH
NpUeMJIEMBbIE COJTH U coequHeHus popmyatbl 11 nmm ux gapmareBTniecku nprueMseMble COJH,
IEMOHCTPHPYIOT ~ BBICOKYKO  KJIETOYHYKO  HpoHHMLAeMocTb. CrocoObl — ompeneseHwus
NPOHULIAEMOCTH COSIUHEHHS 110 N300PETEHHIO MOTYT OBbITh YCTAHOBIIEHBI COTJIACHO AHAIIU3Y,
onucaHHOMY B npumepe B, a ko3¢ dpuumenTs! nponuiaemMocty npeacrasieHsl B Tadaume Bl

CoenuHeHus: o U300PETEHUIO AEMOHCTPHUPYIOT HU3KUH 3¢ diroke. /i vitro cnocoOsl
OLIEHKH TOTO, SIBIIOTCA JIM COEOUHEHUs MO m300pereHHto cyOctpatamu 3¢ IFOKCHBIX
TpaHcmopTepos, rukonporenHa-P (P-gp wimm 0elok MHOKECTBEHHOW JIeKapCTBEHHOH
ycroituuBoctu 1 (MDR1)) u Genka ycroitunBoctu paka MojiouHoii skenes3sl (BCRP), onmcansl
B npumepe B, u ko dunmentsr sdpdirrokca coenrHeHNN MO M300PETEHUIO MPEACTABIEHBI B
Tabanue B3.

B onHOM BOMUIIOIIEHNH COEAMHEHUS 10 N300PETEHHIO JEMOHCTPUPYIOT COOTHOLIEHHS
TOJIOBHOM MO3T (HECBSI3aHHAS! KOHLIEHTPALHs)/TIa3Ma KPOBH (HECBsI3aHHAS! KOHLIEHTPALHs) OT
CPEAHEro 0 BBICOKOTO (TO €CTb COOTHOLIEHMs OT CPEAHEro A0 BBICOKOI'O HECBSI3aHHOM
KOHLIGHTPAllMK B TOJIOBHOM Mo3re/mia3me KpoBH). CHOCOOHOCTh COENUHEHHs 10
u300peTeHH0 MpoHUKaTh Yepe3 [ Ob cyObekTa (Harnpumep YeioBeka) MOKeT ObITh OIpeesieHa
Ha MOIXOASIIEH JKUBOTHOW MOJeNu (HalmpuMep Ha TPhI3yHE, TAKOM Kak MbIb). Hampuwmep,
CIOCOOHOCTh HEKOTOPBIX COENWHEHHH MNpoHUKaTh uepe3 ['Db y wMblmel onpenessun
MOCPEICTBOM OLIEHKH COOTHOLICHHMsS HECBSI3AHHOH KOHLEHTPAIlMd B TOJIOBHOM MO3re K
HECBSI3aHHOI KOHIIEHTPALMH B I1a3Me KpoBH (cBoOonHas (pakuus B/P) y mbleli, Hanpumep,
kak omnucaHo B mpumepe C, U COOTHOLIEHHsT CBOOOAHOW (PpakiIuU B TOJOBHOM MO3re K
CcBOOOMHON (hpakiuu B maa3mMe KpoBH npencrasieHbl B Tadauue C2. [Toncuer COOTHOLICHMS
cBOOOMHON (ppakumy B TOJOBHOM MO3re K CBOOONHOW (ppakuuMu B IUTa3Me€ KPOBU IS
COEAMHEHUI MO3BOJISIET MPOTHO3UPOBATh 3PPEKTUBHBIE KOHLEHTPALNH, HEOOXOAUMBIE IS
noctuxkeHust 3 (HEeKTUBHOCTH Ha Mepu(pepUn 1 B TOJIOBHOM MO3Te, HA OCHOBE JI0303aBUCHMOTO

BO3JECNUCTBUSI HAa JKUBOTHBIX MOJENSAX. OJTH JAHHbIE O paclpeAesieHUuH Hapsay C
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COOTBETCTBYIOIINMHU (papMaKOKHMHETUYECKUMH IaHHBIMU MOTYT OBITh WCHOJB30BAHBI MJIS
MOZIENTUPOBAHMS M MIPOTHO3UPOBAHUS 103bl, HEOOXOAUMOM AJIsT NOCTIDKEHHS 3P PEKTUBHOCTH
y NALUEHTOB-JTIOACH.

COOTBETCTBEHHO, B OZHOM BOIUIOLIEHHH CHOCOOBI MO HACTOSIIEMY H300pETEHHUIO
BKJTIOHaOT crocoOs! steuenus MEK-acconunposannoro paka IIHC y Hyskparomerocst B 3Tom
cyObekTa, BKJIIOYAIOIIME BBeAeHUE coenuHeHus ¢opmyabl Il wnmm  ¢papManeBTHYECKH
PUEMJIEMOM COJIH, TJIe TI0 MEeHbIelH Mepe 4acTh coenauHenust Gopmybl 11 mpoHukaeT yepes
I'Db, kak MpOAEeMOHCTPUPOBAHO B MOIXOJSIIEH KUBOTHOH Moxenu. B ogHOM BOMUIOIIEHUH
COOTHOIIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/Tuia3Me
COCTaBIIsIET TO MeHbIIeH wmepe mnpubmusurensHo 0,3 mocne BBepeHUs (HampuMep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBelNeHUs) cyOpekTy. B omHOM  BOIUIOMmEHUH
COOTHOIIEHHE CYMMAapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3Te/TIIa3Me
COCTaBIISIET MO MeHbLIeH wMepe mnpuoOmsurenasHo 0,35 mocne BBeneHUs (Hampumep
NEepOpPaNbHOTO WJIM BHYTPUBEHHOTO BBelNeHUs) cyOpekTy. B omHOM  BOMIIOmEHUH
COOTHOIIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/Tuia3Me
COCTaBIsIeT TO MeHbInell Mepe mnpubmusutensHo 0,4 mocne BBeneHUs (HampuMep
NEepOpaNbHOTO WJIM BHYTPUBEHHOTO BBelneHus) cyOpekTy. B omHOM  BomjomeHuu
COOTHOIIEHHE CYMMapHOT0 KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/Tia3Me
COCTaBJsieT IO MeHbluelr Mepe mnpubmusurenpbHo 0,45 mocne BBeaeHus (Hampumep
NepOpajJbHOrO WJIM BHYTPUBEHHOTO BBEAEHHUs) CyObekTy. B omHOM BomomeHun
COOTHOUIEHHE CYMMAapHOTO KOJIMYECTBA JIEKAPCTBEHHOTO CPEACTBA B TOJIOBHOM MO3Te/Tuiasme
COCTaBNISIET TO MeHbInel wMepe mnpubmusutensHo 0,5 mocne BBeaeHus (HampuMmep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBeneHUs)) cyObekTy. B OmHOM  BOIJIOIIEHUH
COOTHOIIEHHE CYMMAapPHOTO KOJMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3Te/Tiia3Me
COCTaBIISIET IO MeEHblLIeH wMepe mnpudOmmsureapHo 0,55 mocne BBemeHus (Hampumep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBeleHUs) cyOpekTy. B omHOM  BOIIIOImEHUH
COOTHOIIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3Te/TiIa3Me
COCTaBISIET TO MeHbInell Mepe mnpubmusutensHo 0,6 mocne BBepeHUs (HampuMep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBelNeHUs) cyOpekTy. B omHOM  BOmIIOmEHUH
COOTHOIIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/TIa3mMe
COCTaBIIIET IO MeHbLIeH wMepe mnpuoOmmsurenasHo 0,65 mocne BBeneHUs (Hampumep
NEepOpPaNbHOTO WJIM BHYTPHUBEHHOTO BBelneHUs) cyOpekTy. B omHOM  BomjomeHuu

COOTHOHICHUE CYMMApPHOro KOJIMYCCTBA JICKAPCTBCHHOI'O CPECACTBA B TOJIOBHOM MO3Te/TIa3Me
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COCTaBIsIET TO MeHbInell Mepe mnpubmusutensHo 0,7 mocne BBepeHUs (HampuMep
NEepOpaNbHOITO WJIM BHYTPUBEHHOTO BBeleHus) cyOpekTy. B omHOM  BomjomeHuu
COOTHOILIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOI'O CPEZICTBA B TOJIOBHOM MO3re/TlIa3Me
COCTaBIISIET MO MeHblIel wMepe mnpubmsurespbHo 0,75 mocne BBeaeHUs (Hampumep
NepOpaJbHOrO WJIM BHYTPUBEHHOTO BBEAEHHUs) CyObekTy. B omHOM BomomeHun
COOTHOILIEHHE CYMMAapPHOTO KOJMUECTBA JIEKAPCTBEHHOTO CPENCTBA B TOJIOBHOM MO3re/Tia3Me
COCTaBNISIET TO MeHbInell wmepe mnpuOmusutensHo 0,8 mocne BBeaeHus (Hampumep
NEepOpPaNIbHOTO WJIM BHYTPHUBEHHOTO BBeneHUs) cyObekTy. B OmHOM  BOILIIOIIEHUH
COOTHOIIEHHE CYMMAapPHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3Te/Tiia3mMe
COCTaBIISIET MO MeHbLIeH Mepe mnpudmmsurenasHo 0,85 mocne BBemeHus (Hampumep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBelNeHUs) cyOpekTy. B omHOM  BOIIIOImEHUH
COOTHOIIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/TiIa3Me
COCTaBIsIET TO MeHbInell Mepe mnpubmusutensHo 0,9 mocne BBepeHus (HampuMep
NEepOpPaNbHOTO WJIM BHYTPUBEHHOTO BBelNeHUs) cyOpekTy. B omHOM  BOMIIOmEHUH
COOTHOIIEHHE CYMMapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPEZICTBA B TOJIOBHOM MO3Te/Tia3mMe
COCTaBIIIET IO MeHblLIeH wMepe mnpuOmsurensHo 0,95 mocne BBeneHus (Hampumep
NEepOpaNbHOTO WJIM BHYTPHUBEHHOTO BBeleHUs) cyOwpekTy. B omHOM  BomjomeHuu
COOTHOIIEHHE CYMMapHOT0 KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/Tia3Me
COCTaBIIsieT N0 MeHbInell Mepe mnpubmusutensHo 1,0 mocne BBepeHus (Hampumep
NepopaJbHOrO WJIM BHYTPUBEHHOTO BBEAEHHUs) CyObekTy. B omHOM BomomeHun
COOTHOLIEHHE CYMMapHOTO KOJIMYECTBA JIEKAPCTBEHHOI'O CPE/ICTBA B TOJIOBHOM MO3Tre/Iuia3me
COCTaBNISIET TO MeHbInel wMepe npubmusutensHo 1,0 mocne BBeaeHus (Hampumep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBeneHUs)) cyObekTy. B OmHOM  BOIJIOIIEHUH
COOTHOIIEHHE CYMMAapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3re/Tuia3Me
COCTaBNISIET TO MeHbInel wmepe mnpubmusutensHo 1,1 mocne BBepeHus (Hampumep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBelNeHUs) cyOpekTy. B omHOM  BOIIIOImEHUH
COOTHOILIEHHE CYMMAapHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPEZICTBA B TOJIOBHOM MO3Te/TIIa3Me
COCTaBISIET TIO MeHbINel Mepe mnpubmmsuTensHo 1,2 mocne BBeaeHUs (HampuMep
NEepOPANIbHOTO WJIM BHYTPHUBEHHOTO BBelneHUs) cyOpekTy. B omHOM  BOIIIOmEHHH
COOTHOIIEHHE CYMMapHOTO KOJIMYECTBA JIEKAPCTBEHHOTO CPENICTBA B TOJIOBHOM MO3re/Tiia3Me
COCTaBIISIET TO MeHbINeH Mepe npubmmsuTensHO 1,3 mocne BBepeHus (Hampumep
NEepOpPaNbHOTO WJIM BHYTPHUBEHHOTO BBelneHUs) cyOpekTy. B omHOM  BomjomeHuu

COOTHOHICHUE CYMMApPHOro KOJIMYCCTBA JICKAPCTBECHHOI'O CPECACTBA B TOJIOBHOM MO3Te/TIa3Me
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COCTaBIIsIET TO MeHbIIel Mepe npuOnusurenbHo 1,4 mocne BBepeHus (HampuMmep
NEepOpaNbHOITO WJIM BHYTPUBEHHOTO BBeleHus) cyOpekTy. B omHOM  BomjomeHuu
COOTHOILIEHHE CYMMAapHOT0O KOJMYECTBA JIEKAPCTBEHHOT'O CPEZICTBA B TOJIOBHOM MO3re/Tia3mMe
COCTaBISIET MO MeHbIIel wMepe npubnusuTensHo 1,5 mocne BBeaeHus (Hampumep
NepOpaJbHOrO WJIM BHYTPUBEHHOTO BBEAEHHUs) CyObekTy. B omHOM BomomeHun
COOTHOIIEHHE CYMMAapPHOTO KOJMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3Te/Tiia3Me
COCTaBNISIET TO MeHbIIeH wMepe npuOmusuTensHo 1,6 mocne BBeaeHus (HampuMmep
NEepOpPaNIbHOTO WJIM BHYTPHUBEHHOTO BBeleHUs) cyObekTy. B oOmHOM  BOIIIOIIEHUH
COOTHOIIEHHE CYMMAapPHOTO KOJIMUECTBA JIEKAPCTBEHHOT'O CPENICTBA B TOJIOBHOM MO3Te/Tiia3mMe
COCTaBIISIET TO MeHbIIeH Mepe npuOmusuTensHO 1,7 mocne BBeaeHus (HampuMmep
NIEpOPAIbHOTO HITH BHYTPHUBEHHOTO BBEIEHUS ) CyObekTy. CleyeT OTMETUTb, UTO MMPOLIEHTHOE
cofiepyKaHHe COENUHEHMs, KOTOpoe MpoHHKaeT uepes ['Db, paccumrtbiBaeTcss HCXOns W3
TUTOLIA/TH ITOJT KpUBOW KOHLIEHTpauus-BpeMs 3a naHHbIi nepuos BpeMeHu (AUCo.) B TOTOBHOM
MO3Te B COTIOCTABIIEHUH C M1a3Moi KpoBU. COOTBETCTBEHHO, MTPOLIEHTHI MPEICTABISIOT COOOH
cootHomeHust KoHueHTpauil. To ectsb, ecim (AUCo.244) 1011 coenuHeHust cocTasiisieT 20 Hr/Mi
B rOJIOBHOM Mo3re ¥ 80 HI/MJ B IJIa3Meé KPOBH, TO NMPOLEHTHOE COAEP KaHNE COEAMHEHUs,
KoTopoe nponukaer depe3 ['Ob, coctanser 20% (20 Hr/mi B TOJIOBHOM MO3Tre, EJIEHOE Ha
o0myro koHueHTpaunto (20 Hr/mia+80 Hr/min)) (TO €CTh COOTHOLICHHUE MOJIOBHON MO3I/TUIa3Ma
coctasnsier 0,20). B 0qHOM BOIUIOIIEHNM NPOLEHTHI BBIMUCISIIOT UCXONS M3 IUIOINAAM TOA
KPUBOH KOHLIEHTpALMS-BpEMsI 3a epruoj BpeMeHH OT t paBHoe 0 (BpeMsi BBEIEHHUS O3bI) 110
HOoCJIeIHEl KOJIMYECTBEHHO ONpeaessieMoii ToUkU KoHueHTpauH, TO ecTb (AUCo.1ast).
H3BeCTHO, UTO pakoBble 3a00JIEBaHUs, KOTOPbIE YaCTO METACTa3UPYIOT B T'OJIOBHOM
MO3T, HeCyT U3MeHeHus1, aktusupyromue nytb MAPK, takue kak myrtaimu BRAF, Bximrodast
packpaitbie 31ech MyTauuu BRAF, wnu cnusianst BRAF, Birodast pacKpbIThie 371€Ch CITUSHUS
BRAF. XoTs1 akTHBHPYIOIHE MyTALIUH MOTYT BO3HUKATh Ha PA3HBIX YPOBHSIX KAHOHUYECKOTO
NyTH, BCe OHH TPEOYIOT Mepeadn CUTHaIA Yepe3 PeryupyeMy 0 MUTOT€HOM/BHEKJIETOYHBIM
curHasioM kuHasy (MEK) nns yeenmuenust nponudepannu u BepkuBaemoctu (Schubbert S,
Shannon K, Bollag G. Nat Rev Cancer. 2007),7:295-308). Myrtauuu B reie BRAF Opun
YCTAHOBJIEHBI NMPH 3JIOKAYECTBEHHBIX MEJIAHOMAaX, MAMWIIIPHBIX KapLMHOMAX IIHTOBHIHON
JKEJIe3bl, KOJIOPEKTAIbHBIX KapLWHOMAaX, HEMENKOKJIeTouHOM pake Jerkux (HMPJI),
KapLUUHOMaX SUYHUKOB M UX METACTATHUECKUX OIYXOJISIX, & TAKXKE MPH MEPBUYHBIX OIYXOJISX
rosioBHoro mo3ra (Davies H., et al. , Nature 417(6892):949-954, 2002). Hanpumep, MyTaruu

BRAF, Takme kak wmytaumun BRAF V600, HaOmopmamuch TpH MHOTOYHCIIEHHBIX
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meractatndeckux onyxossax LIHC, Bkiodast Mmetactasel MenaHoMbl B roioBHON Mo3r (Flaherty
KT, et al., Nat Rev Cancer (2012) 12(5):349-61), meracra3bl KOJOPEKTAJIbHOIO paka B
TOJIOBHOH MO3T' M METacTa3bl HEMEJIKOKJIETOUHOrO paka JIerkoro B rojjoBHoil mo3sr (Berghoff,
AS, Preusser M., Curr Opin Neurol (2014) 27(6):689-696), manvuispHbIi paK IUTOBHIHON
xenesnl (Kim, WW et al., J Otolaryngol Head Neck Surg. 2018; 47:4, 1-6) u pak SU4HUKOB
(Grisham RN, et al., Cancer, 2013; 119:548-554).

Myrtauuu BRAF, nanpumep packpreitbie 3nech mytauuu BRAF, u cnusnus BRAF,
HampuMmep packpbiTbie 3aech ciausiiust BRAF, Taxke HaOmomanu B 3J10KaY€CTBEHHBIX
NEPBUYHBIX ONYXOJSIX TOJIOBHOTO MO3ra, BKiO4as riuombl [V crTemeHu, Hampumep,
TJIHOOJIACTOMBI M TJTHOCAPKOMBI, aHATUIACTHYECKUE aCTPOLIUTOMBI (OITyXOJIH BBICOKOH CTETIeH!
3JIOKAQUYECTBEHHOCTH) W  aHarulacTuueckue raHriamornuomel Il cremenm  cormacHo
kinaccudpukaun BO3 (Berghoff, AS, Preusser M., Curr Opin Neurol (2014) 27(6):689-696);,
Schindler et al. (Acta Neuropathol 121(3):397-405, 2011); Behling et al. (Diagn Pathol
11(1):55, 2016); K.C. Schreck, et al., Cancers, 2019, 11, 1262)), B OeTckoil U B3pOCIOM
TOTTYJISILIHSIX .

Myrtauuu BRAF, nanpumep packpeitbie 3aech mytauun BRAF, u cnusnus BRAF,
Hampumep packpbiTele 3aech cinusHus BRAF, Taxxke naOmomanu B 100pOKaveCTBEHHBIX
NEPBUYHBIX OIYXOJSIX TOJIOBHOTO MO3ra, Hampumep B actporuromax Il cremenu corjmacHo
kinaccudpukaun BO3, mneomop¢ubix kcantoactpouutoMax (PXA) II cremeHu cormacHo
kinaccupukayy BO3, mieoMop@HBIX KCAHTOACTPOLMTOMAX C aHAIIa3MeH, MUJIOLUTAPHOM
actpountoMe (PA), manuuisipHBIX KpaHHO(papUHIHOMAX, TAHIIIMOTIINOMAX, aCTPOOIacTOMAX,
NWIOLUTAPHBIX ~ aCTPOLUTOMAX, ATUIIMYHBIX  TEPATOUIHBIX/PAOAOUIHBIX  OMyXOJIsIX,
pabnounnbix MeauHruomax (Berghoff, AS, Preusser M., Curr Opin Neurol (2014) 27(6):689-
696; Schindler et al. (Acta Neuropathol 121(3):397-405, 2011), Behling et al. (Diagn Pathol
11(1):55, 2016); (Behling et al., Diagn Pathol 11(1):55, 2016; Brastianos et al., Nat Genet
46(2):161-165, 2014; Dougherty et al., Neuro Oncol 12(7):621- 630, 2010; Lehman et al,,
Neuro Oncol 19(1):31-42, 2017; Mordechai et al., Pediatr Hematol Oncol 32(3):207-211, 2015,
Myung et al., Transl Oncol 5(6):430-436, 2012; Schindler et al., Acta Neuropathol 121(3):397-
405, 2011)), B 1€TCKOM U B3POCIION MOMYJISLHIX.

Mytaunn BRAF Takxke Obutrm OOHAapysKeHbI B PELUANBHPYIOIINX HeHpoOiacTomMax
(Eleveld, TF, et al., Nat Genet 47(8):864-871, 2015). Hefipobnacroma npencrasnsier coboi

NeTUaTPUIECKYI0 OMyXO0Jb nepupepuieckoil HEpBHOI CUCTEMbI. BONBIIMHCTBO CyOBEKTOB C
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HEeMpOoOIaCTOMOM UMEIOT ONMyXOJIH, KOTOPbIE N3HAYAIBHO PEarupyrT Ha XUMHOTEPAITHIO, HO
Oosnbl1ast 4acTh CyOBEKTOB OyIEeT CIBITHIBATD PE3UCTEHTHBIE K TEPAIINU PELIUIUBDI.

COOTBETCTBEHHO, TaK)Xe 371€Ch NMPEIJIOKEH Crocod JeueHus CyObeKTa, y KOTOpPOro
Obuta quarHoctupoBana wiu BbisiBjieHa MEK-accouuupoBaHHasi OnyXoJib, HapuMep, Jirooast
U3 mHpuBeneHHbIX B mnpumepax MEK-acconunpoBaHHBIX ONyXOJEH, PACKPBITBIX 37€Ch,
BKJIFOUAIOLIHMI BBEACHUE CyOBEKTY TepaneBTu4ecku 3(pPekTHBHOrO KONMM4YecTBa COSNUHEHHSI
dbopmyibl I unu ero papManeBTHYECKH PUEMIIEMOM COJTU, W coenuHeHus: hopmyibl 11 mu
ero (apmaleBTHYECKH MPHEMJIEMON COJM, rae y cyObekta ObUla BbISIBIEHA WU
AMarHOCTUpOBaHa omyxoJb, uMmeromnas myrtauuto BRAF wnn cnusaue BRAF, nanpumep c
MIOMOIIBEO TPUMEHEHUSI OIOOPEHHOTO PEryJIATOPHBIM OpraHoM, HarpuMep ogodpenHoro FDA,
TECTa WJIM aHanu3a Ais uaeHtudukanun myrtanun win cavstaust BRAF y cyObekra wmm B
OuoncuiitHOM oOpasie, B3ATOM y CyOBEKTa, WJIH TOCPEACTBOM IMPOBENCHHS JFOOOro U3 He
SBJISTFOIMXCST  OTPAHUYHMBAIOLIUMH TPHUMEPAMU AHAJIHM30B, OINWCAHHBIX 37eCb. B OmHOM
BOILJIOLICHNH TECT WJIM aHAJIU3 MPEUIOKEH B BUAe Habopa. B ogHOM BoruomeHnn B aHaIN3€
UCHOJIb3YIOT CEKBEHHpPOBaHUE HOBOI'O MOKOJIEHUS, MUPOCEKBEHUPOBAHME,
UMMYHOTUCTOXUMHUIO, (piryopecueHTHyo Mukpockomuio, aHaian3 Break Apart FISH, caysepn-
OnorTuHr, BecTepH-ONOTTHHT, aHanmu3 FACS (copTupoBka KIETOK € aKTHBHPOBAHHOMN
dayopecueHnueit), HO3epH-OJOTTUHT WK amIuTudukanuo Ha ocHose I[P (mommmepasnas
uenHast peaxnsi) (Hanpumep, OT-TTLP (ITLP ¢ oOpaTHO¥ TpaHCKpUITLIMEH) U KOJTUYEeCTBEHHAS
OT-TILIP B peaspHOM BpeMeHH). B OAHOM BOIUIOIIEHMM aHATU3 MPENCTABISIET COOOM
0nOOpEeHHBIN PeryJIsITOPHBIM OPraHOM aHanu3, Hanpumep onooOpennsiii FDA nabop.

B omHOM BomUIOmMEHUH, OUOTICHS PEACTABIsIeT COOOH OMOTICHIO OMyXO0JH (HAmpuMep
oOpaseny OmyxoJid, MOJYYEHHbIH BO BpPEMsl TPAAMLMOHHON XUPYPrHUYECKOW OMEepaIHl HIIH
CTEPEOTAKTHYECKOW UTOJIbHOW OMOTICHH, HAMPUMEDP CTEPEOTAKCHUECKOW UTOJIbHOW OUOoTCHH,
pykoBozactBysick ckanupoBanueM KT (kommeroTepHas Tomorpadusi) wim MPB (MarauTHO-
pe3oHaHCHasi BU3yanusanusi)). MeTonasl OMONCHUU TKaHEW MOTYT OBbITh WCIOJIb30BAHBI IS
oOHapy>keHHs o01Iel onmyxoJieBol Harpy3ku, w/mnmu mytaund BRAF, w/umn cnustans BRAF.

B onHoM Bomtomennu mytanus win cinussiue BRAF mMoryT ObITh uaeHTHGHIMPOBAHBI
C UCTIOJIB30BAHUEM JKUAKOHW Onorcuu (mo-ApyroMy Ha3blBaeMOMN JKUAKOCTHON OHoTicHen Mitu
xuakodasHon Omoncueii). Cm., Hanpumep, Karachialiou et al., “Real-time liquid biopsies
become a reality in cancer treatment”, Ann. Transl. Med., 3(3):36, 2016. MeToab! >KUIKOCTHOH
Ouorncuu MOryT OBITH UCIIOJNB30BAHBI AJIs1 OTPEAEICHNs O0Lell OMyxoneBOi Harpy3Kku W/ UiH

mytaunu BRAF. XXunkoctHble Ouorcun MOryT OBbITh BBITIOJHEHBI Ha OHOJIOTHUYECKUX
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o0pasuax, B3sThIX y CyOBEKTa OTHOCUTEIIBHO JIETKO (HapuUMep C MOMOLIBIO IPOCTOro 3a0opa
KPOBH), M OHHU, KaK MIPABUJIO, MEHEE MHBA3HBHBI, YEM TPAIULIMOHHBIE CIIOCOOBI, HCIIONb3yEeMbIe
IUI OTpeeNieHus] OnyxosieBol Harpysku w/mnn mytaiuu BRAF. B onHoM BomomeHuu
KUIAKOCTHbIE OMONICHU MOTYT OBITh UCIIOJIB30BAHBI 1JIs1 BbIABICHUS Haimmuust mytanun BRAF
Ha Oonee paHHeW cTaguy, YeM TPAAMLHOHHbIE CrnocoObl. B  omHOM  BOmIIOLIEHUH
Ouonorndeckuii oOpaser AJsl MCIOJBb30BAaHHUA B KHIKOCTHOH OHONCHH MOJKET BKJIIOYATh
CIIMHHOMO3TOBYKO ~ JKUAKOCTb, KpPOBb, IUIa3My, MOYY, CJIOHY, MOKPOTY, JKHUAKOCTb
OpPOHXOABBEOJISIPHOTO JIABAXA, JKET4Yb, JTUM(PATHUECKYIO KUIKOCTb, KUCTO3HYIO JKHUIKOCTb,
KaJI, aCLIUTHYIO JKUJIKOCTh M UX KOMOMHAUWU. B OTHOM BOIUIOIIEHUH JKUAKOCTHASI OHOTICHSI
MOKET OBITh UCTIONIb30BaHA JJIsi OOHAPY KEHUS [TUPKYIUPYIOIHX onyXojeBbix kieTok (CTC).
B HEKOTOpBIX BOIUIOIIEHHSX JKUAKOCTHAasE OHWONCHS MOXeT ObITh HCIOJNb30BaHA IS
obHapyxkenust BHekyerouHoir JIHK. B omgHom Bomnmomenun BHekyerouHas JIHK,
OOHapy’keHHass C HWCHOJb30BAHWEM S KUIAKOCTHOW OHWOMNCHH, TMpeAcTaBisieT  CcoOoit
nupkynupyoomyro omyxonesyro JJHK (no/IHK), koTopas mpoucxoauT U3 OrmyxoJeBbIX KJIETOK.
Anamm3 no/IHK (Hanmpumep ¢ HCIONB30BAaHMEM YYBCTBUTENIBHBIX METOAOB OOHAPY)KEHUS,
TAaKUX KaK CeKBeHHpoBaHue HOBOro nokojieHus1 (NGS), rpaguunonnas I[P, nuudposas I1LIP
WJIN MUKPOMAaTPUYHBIM aHANINU3, HO HE OrPAaHUYUBASICh UMU) MOXKET OBbITh MCIIOJIB30BAH IS
BbIsiBIeHUs MyTauud BRAF nnu cnusiaust BRAF.

B opgnom Bomnomenun wmytauus BRAF wnu cnusaune BRAF, BbIiBleHHBIE C
UCTIOJIb30BAHHEM JKMIKOCTHOH OMOICHH, Tak)Ke MPHUCYTCTBYIOT B PAKOBOH KJIETKE, KOTOpas
IPUCYTCTBYET y CyObeKkTa (Hampumep, B Oyxoiu). B oqHOM BomiomeHnu 000N U3 THIIOB
myTtarmid win ciaussauii BRAF mosker ObITh OOHApy’K€H € MCHOJB30BAHUEM JKUJIKOCTHOM
Ouonicuu. B 0HOM BOIUIOIIEHNH T'eHETUYEeCKast MyTaLUsl, UACHTU(QULIMPOBAHHAS TIOCPEACTBOM
JKUIKOCTHOM OHWOICHUH, MOXKeT OBbITh HCIOJb30BaHA IJIsi HAEHTU(UKALUU CYOBEKTa Kak
KaHAWUAATa JAJIsi KOHKPETHOTO JICUEHHS.

«OmnyxoneBasi Harpy3Kay, Tak)k€ Ha3bIBaeMasi KaK «OMyXOJeBasi Macca», OTHOCHTCS K
o0IIeMy KOJIMYECTBY OITyXOJIEBOIO MaTepuaia, PaclpelneleHHOrO MO BCEMY OPTaHU3MY.
OmnyxoneBasi Harpy3ka OTHOCHUTCSI K OOIIEMY KOJMYECTBY PAKOBBIX KJIETOK WJIH OOILIeMy
pasmepy ornyxoJu(ei) Mo BceMy OpraHu3My, BKJIFOUast TUM(ATHIECKNE Y3IIbl K KOCTHBIA MO3T.
OmnyxoneBasi Harpy3ka MOXeT OBbITb ONpeAeNieHa C TOMOLIBI0 PA3JIMYHBIX CIOCOOOB,
U3BECTHBIX B JAHHOW OOJAacCTH TEXHUKH, TAKHX, HANpUMep, KaKk H3MEPEHHE pPa3MepoOB
omyxonu(ei) mocie ynajeHus U3 CyObeKTa, HampuMep ¢ UCHOJb30BAHUEM LHUPKYJIEeH, WU

HENOCPENCTBEHHO B OPraHM3Me C MCMOJIb30BAHUEM BU3YAJIN3UPYIOIIUX METOAOB, HAIIPUMEP
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CKaHMPOBAHUS C TOMOIIBIO MarHUTHO-PE30HAHCHOW Bu3yanuzauuu (MPB), xoMmbroTepHOI
tomorpapuu  (KT), wmynbruperekropnoit KT (MIKT), no3uTpOHHO-3MHUCCHOHHON
tomorpaduu (II9T), peHTreHOBCKOro, yJIbTPa3ByKOBOIO CKAHMPOBAHUS WUJIM CKAHHPOBAHMUS
KOCTHOM TKaHHU.

TepmuH «pa3mep OmyXxosin» OTHOCHTCS K OOIIeMy pasMepy OINyXOJH, KOTOpast MOXKET
ObITh M3MEpEeHa KakK JJIMHA W IIMPHHA OMyXOJH. Pa3Mep omyxoju MOKET ObITb OMpEneseH C
MIOMOIIBIO PA3JIMYHBIX CITOCOOOB, MU3BECTHBIX B JAHHOH O0JACTH TEXHHMKH, TAKUX HAmpUMep,
KaKk HU3MepeHHe pa3MepoB omyxoju(ed) mocie yaaneHus U3 CyObeKkTa, Hampumep ¢
UCTIOJIb30BAHUEM IHPKYJIEH, WJIM HEMOCPEICTBEHHO B OpPraHM3ME C HCIOJIb30BAHUEM
BU3YaJIU3UPYIOIIUX METOAO0B, Hanpumep MPB-ckaHnpoBaHUs, CKAHMPOBAaHMS KOCTHON TKaHH,
ynbTpasByka uinu KT.

XKunkocTHele OHOMCHHM MOTYT OBITH NMPOBENEHbI MHOTOKPATHO B XOZ€ MOCTAHOBKH
IMarHo3a, B XO[€ KOHTPOJHPOBAHUS W/WIN B XOJAE JICUEHHs JJIsl ONPENENeHUs] OIHOTO HIIN
Oomee YeM ONHOrO KJIMHHUYECKM 3HAYMMOIO IIapaMeTpa, BKJIOYAsl IPOrPECCHPOBAHUE
3a0oneBanus WM 3(PPEKTHBHOCTD JIEUEHUS] NOCJIE NMPOBEIACHMS JIEUeHUs] CyObeKkTa, HO HE
orpaHuunBasice MMU. Harpumep, mepsas »KHOKOCTHash OMOICHUS MOXKET OBITh MPOBENEHA B
NEepBbIii KOHTPOJBHBIH MOMEHT BPEMEHH, a BTOpas SKUAKOCTHAs OHOICHS MOXET OBbITh
NpOBeJIeHa BO BTOPOIl KOHTPOJIbHBIE MOMEHT BPEMEHH B XOJI€ MOCTAHOBKH UarHo3a, B XOZe
KOHTPOJMPOBAHUS W/WIM B XOAE JieueHUs. B OIHOM BOIUIOLIEHUN MEPBbIII KOHTPOJbHBIHI
MOMEHT BPEMEHH MOKET ObITh MOMEHTOM BPEMEHH /10 TOT'O, KaK y CyOBeKTa IMarHOCTUPOBAHO
3aboneBaHue (HampuMep, Korga CyOBEKT 30POB), a BTOPBIM KOHTPOJBHBIM MOMEHTOM
BPEMEHHU MOXKET OBITh MOMEHT BPEMEHH IOCIIe TOTO, KaK Y CyOBheKTa pa3BUIIOCh 3a00eBaHue
(HampuMep, BTOPOH KOHTPOJIBHBIE MOMEHT BPEMEHH MOXKET OBITh HCIOJB30BAH IS
JUArHOCTUPOBAHUS Y CyObeKkTa 3a00sieBaHus1). B OIHOM BOIUIOIIEHUH MEPBBI KOHTPOJIBHBIH
MOMEHT BPEMEHH MOXET ObITh MOMEHTOM BPEMEHH /IO TOTO, KaK Y CyObeKTa AMArHOCTHPOBAHO
3aboneBanne (HampUMep, KOraa CyOBEKT 3I0POB), MOCIIE KOTOPOro CyObeKkTa KOHTPOJIUPYIOT,
a BTOPbIM KOHTPOJIbHBIM MOMEHTOM BPEMEHH MOXET OBITh MOMEHT BpPEMEHH IIOCIe
KOHTPOJHMPOBaHUs CyObekTa. B 0OTHOM BOIUIOIIEHNH TIEPBBI KOHTPOJIBHBII MOMEHT BPEMEHH
MOXeT ObITh MOMEHTOM BPEMEHH TOCJIE TOTO, KaK y CyOBeKTa AMarHOCTHPOBAHO 3a00JIeBaHuE,
IIOCJI€ Yero MPOBOJMAT JIEYeHHE CYOBbeKTa, W BTOPOH KOHTPOJIbHBIH MOMEHT BPEMEHH MOKET
OBITH MOMEHTOM BPEMEHH TI0CIIE TPOBEACHNUS JIEUSHHS, B TAKHUX CIy4asX BTOPOH KOHTPOJIBbHBIHI

MOMEHT BPEMEHHU MOKET OBbITh HCITOIB30BaH JJIs1 OLICHKH () eKTUBHOCTH JICUSHHsI (HApuMeDp,
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ecnu reHernyeckas(ue) myrtauus(u), oOHapy)keHHasi(ble) B TEePBbI KOHTPOJIbHBIH MOMEHT
BPEMEHH, YMEHBIIAIOTCS B OOJIBIIOM KOJIMYECTBE UJTH He OOHAPYKUBAOTCS).

Coenunenve ¢opmynsl I umum ero QapmauneBrudeckn mnpuemieMas cojlb WIH
coenunenue ¢opmyabl I umm ero ¢QapmaueBTHUeCKH TpuemiieMas COJb MOTYT ObITh
UCIIOJIb30BAHBI OT/EJIBHO WM B KOMOMHAIIMU C OIHOW min Oojiee 4eM OHOM apyroit popmoit
JeYeHHs Ui JIeYeHHs CyOBEeKTa ¢ aHOMAJbHBIM KJIETOYHBIM pOCTOM, TakuM kak MEK-
acCOLIMMPOBaHHas1 onyxoJb, Hanpumep MEK-acconunpoBaHHbIil pak.

B onmHoMm BommomeHnn coenuHeHne ¢Gopmysisl I MM ero  ¢apManeBTHYECKH
npuemiemMasi Coiib win coenunenue ¢popmysl Il mmm ero papmaneBTudecku mpuemiiemMast Cojb
MOTYT OBITP HCHOJB30BAHbI B KOMOWHALMM C ONHUM WM Oojiee 4YeM OIHHUM BHIOM
JOTMOJHUTEIBHON MPOTHUBOOIYXOJIEBOH TEPAIuy, HANPUMEP OJHUM WU Ooliee YeM OIHHUM
BUJIOM TEpaNu{, HE3aBHCUMO BBIOPAHHBIM U3 XUPYPTHYECKOrO BMEINATENIbCTBA, JYYEBOH
Teparuy W/ WK BBEACHUEM IPOTUBOOITYXOJIEBOIO areHTa, KOTOPHI padoTaeT 1o TOMy Ke WIIH
APYyroMy MeXaHu3My neicTtBus. B onmHoMm BomomeHun sedeHne cyobekra ¢ MEK-
aCCOLIMMPOBAHHBIM PAKOM CoeUHEHHEeM (popMyibl | mitn ero hapManeBTHUECKH TPUEMIIEMON
coJbto, UM coenuHeHueM (opmynel I mnm ero gapmaneBTuyecku mpUeMIEMONH COJIBIO B
KOMOMHAIIMU C OJHUM WM OoJjiee YeM OJHHM BHUAOM AOINOJHHUTEIBHOHN Teparuu, HarpuMep
HE3aBHUCUMO BBIODaHHBIM M3 OAHOrO WKW Oojiee 4YeM OAHOIO U3 XUPYPrHUeCcKOro
BMEILIATENbCTBA, JY4YE€BOH Tepanmuu W BBEAEHUs MPOTHUBOOIYXOJIEBOTO areHra (Hampumep
0000 U3 MPOTHUBOONYXOJIEBbIX ar€HTOB, OMMCAHHBIX 3[1€Ch HIKE, TAE MPOTUBOOMYXOJIEBBIH
areHT OTIINYaeTCs OT CoearHeHus popmyiel [ i ero papmaneBTHYECKH TPUEMIIEMOI COuH,
Wi coenuHeHust popmyibl I wim ero papManeBTHUECKH MPUEMJIEMOI COJTH), MOXKET UMETh
TIOBBIIIEHHYI) TEPANeBTUYECKYIO 3(PQPEKTUBHOCTh MO CPABHEHHIO C JICYEHHEM TOTO Ke
cyObeKTa WK aHAJIOTUYHOTO CyOBbeKTa coenrHeHneM Gopmysl | wim ero gpapManeBTHIECKH
NPUEMIIEMOH COJIBIO, WM coefnHeHueM (GopmyJe I mn ero hapmaneBTHUECKH TPUEMIIEMON
COJIBIO B KauecTBe MOHOTepanuu. Korjga ucrnonp3ytoT KOMOMHUPOBAHHYIO TEPAIHIo, a OJUH
win Oojiee 4eM OAMH, HampuMep ONWH, [1BA WIM TPH BHIA NMPOTUBOOIYXOJEBOH Teparmuu
HE3aBHCHMO BBIOPAHBI M3 OJJHOTO HIIH O0JIee YeM OJJTHOTO MPOTHUBOOMYXOJIEBOT0O areHTa, TAKOTrO
KaK JII00OH W3 MPOTHUBOOIYXOJIEBBIX Ar€HTOB, PACKPBITBIX 3/1€Ch, MPOTHBOOIYXOJIEBbIH(bIE)
areHT(bl) MOTYyT OBITh BBEAEHBI OJHOBPEMEHHO WJIM pPAa3leNbHO. C PaA3TMYHBIMU
POMEXYTOYHBIMH MHTEPBAJaAMU BPEMEHHU H B JIFOOOH MOCIENOBATENBHOCTH C COEIUHEHHEM
o M300peTEeHHI0 B JIFOOOH MOCIEAOBATENIbHOCTH M C HCIOJIBb30BAHHUEM DA3JIMYHBIX CXEM

J03UPOBaHUs. B 0OTHOM BOIJIOIIEHUH MPOTHUBOPAKOBLIH(bI€) areHT(bl) BBOAAT CYOBEKTY Mepen
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BBEJICHUEM COEIUHEHUs MO M300peTeHui0. B npyromM BOIUIOIEHWH NMPOTHBOPAKOBBIH(bIE)
areHT(bl) BBOIAT CYOBEKTy IIOCIE BBENECHUS COEAMHEHHUs Mo u3o0pereHmoo. B apyrom
BOIUJIOLIEHUHU TPOTUBOPAKOBBIH(bI€) areHT(bl) BBOAAT CYOBEKTY OJIHOBPEMEHHO C BBEIEHUEM
COeNMHEHus] 1Mo n300peTeHn0. B omHOM BomIOmeHMn coenuHeHne (Gopmyisl I wimm ero
(dapmaueBTHYECKH TNPHEMJIEMYIO COJb, WIM coequHeHue ¢opmynsl 11 wmmm  ero
(apMaleBTUYECKH MPHEMJIEMYIO COJIb HCIONB3YIOT B KOMOWHALMH C OJHHM BHIAOM
JOTIOJIHUTEJIbHOW ~ TIPOTHUBOOIYXOJIEBOM  Teparuu, KOTOpas  MpeACTaByisieT  CcoOOi
XUPYPTUYECKOE BMELIATENIbCTBO, JIYUEBYIO TEPAINUI0 WM BBEICHHE MPOTHBOOIYXOJIEBOTO
areHTa, KOTOPbIA padoTaeT Mo TOMY K€ HIIH IPYrOMYy MEXaHU3MY ACHCTBUS.

COOTBETCTBEHHO, B OJHOM BOIUIOLIEHUU 31€Ch MPEMJIOKEHBl CHOCOOBI JICUEHUS
cyobekta ¢ MEK-acconnupoBanHoi —omyxonbro  (Hampumep, Jroboit w3 MEK-
ACCOLIMMPOBAHHBIX  OINYyXOJIEH, OMHCAHHBIX 37€Ch), BKIIOUYAIOLINE BBEIECHHE CYOBEKTY
TepaneBTHUeCKH 3G (deKTuBHOrO KonmudectBa coexnmHeHust Qopmyner I wmom  ero
dapmaneBTHYeCKH TpUEMJIEMONW Cconu MM coepamHeHus ¢opmyasl I wmim  ero
(bapmarieBTHIECKH PUEMIIEMON COJIM B KOMOMHALIMU C OTHUM WM OoJiee 4eM OJHUM BHIOM
JOTMOJTHUTEIBHOMN MPOTUBOOMYXOJIEBOH Tepanuu. B 0HOM BOTUIOMEHNH TPOTHUBOOIYX OJIEBast
Teparnus NpencTaBisieT coO0H BBeIEHHE OJHOTO MK OoJiee YeM OJJHOTO POTHBOOITYXOJIEBOTO
areHTa, OTJIMYHOIO OT coeAnHeHus popmyinsl [ mnu ero papmaneBTuyeckyu npueMIeMon conu
wi coeauHeHust gopmynel Il wnm ero ¢apmauesTudeckn npuemieMoi comu. B ogHOM
BOIUIOIEHUH IPOTHUBOONYXOJIEBasi Tepamusi MpPeACTaBisier CcoOOH BBeIEHHE OIHOTO
IPOTUBOOIYXOJIEBOTO ~ areHTa, OTJIMYHOrO OT coequHeHust ¢opmyasl 1 wmmm  ero
(dapManeBTHYECKH TpUEMJIEMOH CONM MM coeauHeHus ¢opmynsl II  wimm  ero
(dapManieBTHYECKH ~TPUEMIIEMONW COJM. B ONHOM  BOIUIOIIEHUH JIONOJHUTENbHAS
IPOTHUBOOITYXOJIEBAsl TEPAITHUS MPENCTABIIAET COOOM XUPYPruuecKoe BMEIIATeNbCTBO. B oqHOM
BOILJIOLICHNUH JIOMOJHUTENbHAS MPOTUBOOMYXOJIEBas TEPAIUs MPENCTABISAET COOOH JIyUeBYIO
TEPAIIO.

Takxke 3mech mpemnokeHo coenuHeHwe (opmysnasl | wam ero ¢apmaneBTHYECKU
npuemieMasi Coiib Win coennnerune ¢popmysl Il mm ero papmaneBTudeckn mpuemiemMast Cojb
11l IPUMEHEHNs1 B KOMOWHAIIMY ¢ OJHUM WJIHM 0OJiee YeM OHUM BHIOM IPOTHUBOOMYXOJIEBOM
Tepanuu. B 0HOM BOIJIOIIEHNH AONOJHHUTEIBHAS IPOTHBOOITYXOJIEBAsI TEPAITHSI HE3aBUCHUMO
BbIOpaHAa W3 ONHOW WM Oojiee uYeM OJHOW Tepamuy, HE3aBUCUMO BBIOPAHHOW W3

XUPYPTUYECKOrO BMEIIATENbCTBA, JTYUYE€BOH Tepanuy 1/ MM BBEICHUS OXHOTO WM OoJiee uem
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OJTHOTO TIPOTHUBOOMYXOJIEBOI'O areHTa, KOTOPbIM paboTaer mo TOMYy K€ WM APYroMy
MEXaHU3MY JEeUCTBUSI.

Taxoke 31ech IpeAIoskeH OUH WK OoJiee YeM OIMH BH TPOTHBOOITYX OJIEBOH Teparuu
AUl IPUMEHEeHHs1 B KOMOMHaumu ¢ coenuHeHueM Qopmyiasl [ mnm ero dapmarneBrudecku
IPUEMJIEMOM COJIBIO WK coennHeHneM (opmyoisl 11 mmu ero gpapmaneBTHYECKH IPUEMIIEMOI
conpbl0. B OnHOM BOMIOIIEHMM BHJ JAOMNOJHUTENBHONW MPOTUBOOMYXOJIEBOW TEparuu
HE3aBHUCHMO BBIOPaH M3 OJHOTO WM 0Oojiee 4YeM OJHOrO BHJA TEParuy, HE3aBHCUMO
BBIOPAHHOTO U3 XUPYPTHYECKOTO BMEIIATEIBCTBA, JIyUE€BOH TEPANUU W/ WA BBEACHUS OTHOTO
Wi 0ojiee YeM OJHOrO MPOTHUBOOIYXOJEBOrO areHTa, KOTOPbIH paboTaeT Mo TOMy K€ HIIN
APYroMy MEXaHU3My AEHCTBU.

Takxke 3mech mpemnokeHo coenuHeHwe (opmysnasl | uam ero ¢apmaneBTHYECKU
npuemieMasi Coiib Win coennnerune Gpopmysl Il mm ero papmaneBTrdeckn mpuemiiemMast Cojb
st mpuMeneHus B ieduennn MEK-accounupoBaHHOI omyxonn B KOMOWHAIIMK C OJHUM HIIH
OoJee ueM OTHUM BUIOM JIOTIOJIHUTENbHON MPOTUBOOITYXOJIEBON TEPAITHH.

Takxe 3pmech mNpemIokeH OAMH WM 0Oojee HYeM OIMH BHJ JOMOJHUTEIBbHON
IIPOTUBOOIYXOJIEBOU T€panuu A1 NpuMeHeHus B jedeHuu MEK-accouunpoBaHHON OMyXou
IIOCPENCTBOM COBMECTHOT'O BBEICHUS C coeiMHeHueM (popmyubl I mnu ero ¢papmaneBTHUECKH
IPUEMIIEMON COJIbIO MK coenrHeHneM popmyunsl 11 mnu ero gpapmaneBrudecku npueMaeMoin
COJIBIO.

B onmHOM Bomutomenuu [uis sedeHust cyobekra ¢ MEK-acconmmnpoBaHHOM OMyXOJbiO
cyOBEKTY MPOBOASIT OAMH MK OoJiee ueM OJUH BUJ IIPOTUBOOIYXOJIEBOI Teparuu, OTIMIHbIA
OT BBeACHUSI COoenuHEHus: Gopmyibl | uam ero (papMaLeBTHUECKH MPUEMIIEMON COJIU HIIH
coenunenust ¢popmyisl 11 umn ero papmaneBTHUECKH MPUEMIIEMOH COJIH, Mepel BBEACHUEM
coenuHeHus1 Gopmyibl | uam ero ¢gapManeBTHYECKH MPUEMIIEMOH COJIM WM COCAMHEHUSI
dbopmysl I wm ero papmaneBTHYECKH TpUEMIIEMON COJTU. B OTHOM BOTUIOIIEHUU OJMH WJTH
Oomee dYeM OAMH BHJI MPOTHBOOIYXOJIEBOM Tepamuu BbIOpAaH W3 XHUPYPTrUYECKOTO
BMEIIATENbCTBA, JY4YEBOW TEpaluU M BBEACHUS NPOTHUBOOMYXOJIEBOIO AareHTa, KOTOPBIA
paboTaer mo ToMy ke MM IpyroMy MexaHusMy neiictsus. Hanpumep, B OTHOM BOTUIOIEHHH
HYKIQIOLIMNACS B 3TOM CYOBEKT MOXKET OBITh MOABEPTHYT IO MEHBLIEH Mepe YaCTUYHOM
pe3eKHU OMyXOJNHW 10 BBeAeHHs coenuHeHus (opmynbl 1 mmm ero QapmauneBTudecku
npueMIIeMON CoM Wik coenuHerus dopmydsl Il nmm ero dapmaneBTHdeckn npuemiIeMoin
conu. B 01HOM BOIUIIOLIEHUH JIEYEHHE MTOCPEACTBOM 10 MEHBLIEH Mepe YaCTUYHON PE3eKLUU

ONyXOJIK, KOTOpas YMEHBINAET pa3Mep ONyXOoJHu (HampuMep OIyXOJIEBYIO HArpysKy),
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NPOMCXOAMT 10 BBEJCHHsI OJHON MK OoJiee ueM OTHOM 103kl coequHeHust popmysl I umu ero
dapManieBTUYECKH TpUEMIIEMONW conu MM coeauHeHuss ¢opmyasl I wmmm  ero
(bapMarieBTUIECKH IpUeMIIEMON coNi. B 0ZTHOM BOIUIOIIEHUH, HYKAAIOIIUNCS B 3TOM CyOBEKT
MOKET OBbITh TOJBEPTHYT Jyu€BOH TEpaIuy Nepes BBeAeHneM coeqrHeHust popmy:s! [ wum ero
dapmaueBTHYeCKH mpueMJeMOH comu  wim  coemuHeHus  Qopmyast 1T wim  ero
(apMarieBTHYECKH TPUEMJIEMO# COJTU. B OJTHOM BOIJIOLIEHUH HYKIAIOIIUNACS B 3TOM CyOBEKT
MOXET OBITh MOABEPTHYT JICYEHHIO OIHUM MM 0ojiee YeM OJHUM MPOTHBOOMYXOJEBBIM
areHTOM, OTJIMYHBIM OT coenuHeHus popmyiiel I uin ero papManeBTHIECKH IPUEMIIEMON COJTH
i coenuHenus Gpopmyael I umm ero gpapmarieBTHIECKH IPUEMIIEMON COJTH MEPe]] BBEICHUEM
coenuHeHus1 Gopmynsl | uiam ero ¢gapManeBTHYECKH MPUEMIIEMOH COJNM WM COCOMHEHUS
dbopmyel Il umm ero dapmareBTHUECKH TPUEMJIEMON coyii. B oqHOM BOMIOIMEHUN CYOBEKT
UMeeT pakK, KOTOPBIH SIBJISETCS] PE3UCTEHTHBIM WM HETOJEPAHTHBIM IO OTHOLIEHHIO K
NpeapIayIeMy BUy Tepaniuy UK BUAAaM TE€paruu.

COOTBETCTBEHHO, B OJHOM BOIUIOMIEHUH 311€Ch NPEMJIOKEHBI CIMOCOOBI JIEUCHUS
cyobekta ¢ MEK-accounnpoBaHHO# omyxoubto, BKiodaromue (1) mpoBeneHue OgHON MK
Oonee 4eM OOHOW NMPOTHBOOMYXOJEBOH Tepanmuu yka3aHHOMY cyOwekTy, u (2) mocne (1)
BBeneHne (a) coenmHernust Gopmynsl | win ero gapmaneBTHUECKH TMPHEMIIEMONW COJIU WJIH
coequHeHust Gopmyner Il wim ero ¢apmaneBTHUECKH NPUEMIIEMON COJH B KadecTBe
MoHoTepanuu uin (0) coenuHenust popmyiibl | uiam ero papManeBTHUECKH TPUEMIIEMOI COTH
i coenuHeHus popmysl 11w ero gpapmaneBTHYECKH IPUEMIIEMON COIM B KOMOMHAIIMY C
OOHMM wWin Ooyiee YyeM OJHHMM BHJOM JOIOJHMTENBHON NPOTHBOONYXOJEBOW Tepanuu. B
OJTHOM BOIUIOLICHUH JOTIOJIHUTENIbHASI POTUBOOMYXOJIEBasi TePaIHsi HE3aBUCUMO BbIOpaHa M3
OIHOTO WK 0OJIee YeM OJTHOTO M3 XUPYPIHYECKOrO BMEIIATEIbCTBA, JIYYEBOU TEPANTUU W/HITH
OIHOTO WK OoJiee YeM OJTHOTO MPOTHBOOIYXOJIEBOTO ar€HTa, KOTOPBIA padOTaeT 1Mo TOMY Ke
WIM JIpyrOMy MeXaHM3My JeicTBusa. B oOgHOM  BOMJOLIEHHWH  AOTMOJHUTENbHAS
MPOTHUBOOITYXOJIEBAsi TEPAMHsI PEACTABISIET COOOH BBEIEHHE OJHOTO MM O0Jiee YeM OTHOTO
NPOTHUBOOITYXOJIEBOTO areHTa, KOTOPbIH paboTaer Mo TOMY K€ WIH APYTOMY MEXaHU3MY
neiictBusi. B OgHOM  BOIUJIOLIEHMM JONOJHHUTENbHAas IPOTHUBOOIYXOJIEBas Teparnus
NpEeACTaBJsieT COOOH BBENEHHE OHOTO MPOTHBOOITYXOJEBOIO areHTa, KOTOPbIH padoTaeT 1o
TOMY JK€ WJIH JPyrOMy MeXaHU3My JAeWcTBUA. B OJHOM BOIUIOIIEHUH OMOJHUTENIbHAs
IPOTHUBOOITYXOJIEBAsI TEPAITHUS MPENCTABIAET COO0H XUPYPruiecKoe BMEIaTENbCTBO. B oqHOM
BOIUJIOILIEHNH JIOTIOJHUTENbHAS IPOTUBOOIYXOJIEBAst TEPANUs IPEACTABIAET COOON JIyueBYIO

TEPaIuIO.
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Heorpannuuparomue npuMepbl AONOJHUTEIbHBIX MPOTUBOOMYXOJEBBIX areHTOB,
KOTOpbIE MOTYT OBITh HCHOJB30BaHbI B KOMOWHAIIMU C coenuHeHHeM ¢opmyibl I nnm ero
dapManeBTUYECKH TPUEMJIEMOM COJBbIO MM coeauHeHueM ¢opmynsl I umm  ero
(apmMaLieBTHYECKH TPUEMIIEMOH COJIBIO COIJIACHO JIFOOOMY M3 ONMUCAHHBIX 37€Ch CIIOCOOOB
KOMOMHHUPOBAHHOH TePAINH, BKJIIOYAIOT JONOJHUTEIbHBIE HHTHOUTOPBI KHHA3bI, OTJIMYHbIE OT
coenuHeHus1 Gopmyibl [ uam ero gapMaleBTHYECKH MPUEMIIEMON COJIM WM COEIUHEHHSI
dbopmybl 11 wu ero papmarieBTHUECKH TPUEMIIEMOM COJTH, BKIItoUaromue nuruouropst MEK
unruoutopel BRAF, wunruburopsr EGFR (penenrop snumepmanbHOro (akropa pocrta),
unruouropet HER2 w/umn HER3 (penientoper snunepMaibHOTo pakTopa pocTa 4ejaoBeka 2 u
3), wunruburoper SHP2 (tuposundocdaraza), unrudutopsl Axl, wunrubwmropsr PI3K
(bochounosurun-3-kunaza), wuHruHOuTOpHl  SOS1, WHrUOMTOPBI TYyTH  CUTHAIBHON
TPAHCAYKLUH, UHTHOUTOPBl IMMYHHBIX KOHTPOJIbHBIX TOUEK, MOXAYJISITOPBI MyTH arionTo3a,
LIUTOTOKCUYECKHE  XUMHOTEpaleBTHUECKUE  CPEACTBA, TepameBTUYECKHE  CPEACTBa,
HaNpaBJIEeHHO BO3/EICTBYIOLINE HA aHTMOT€HE3, U areHThl, HaIpaBJIeHHO BO3AEHCTBYIOIINE HA
UMMYHHYIO CUCTEMY, BKJIF04asi UYMMYHOTEPAIHIO.

B ongHOM BOIIOmIEHHHM NPOTHBOOIMYXOJEBBI AareHT, KOTOPbIA MOXKET OBITh
UCTIONIb30BaH B KOMOHMHAUMU ¢ coequHeHneM (opMyabel | wmm ero (apmaneBTHUECKH
IPUEMIIEMON COJIBbIO, WU coenHeHneM GopmyJiel I mnu ero hapmarnieBTHUECKH PUEMIIEMOI
COJIbI0 COTJIACHO JIOOOMY M3 OIMCAHHBIX 34eCh CHOCOOOB KOMOWHHPOBAHHOH Teparuw,
npencTaBisieT  coOOW  HANMpaBI€HHO  BO3ACHCTBYIOINMIA  TEpaneBTHYECKHH  areHT.
Hcnonb30BaHHbIN 34€Ch TEPMUH HANPABICHHO BO3ACHCTBYIOLINI TEPAaNeBTUUECKUNA areHT»
OTHOCUTCSI K MOJIeKyJie, KOTOpasi OJIOKHPYeT pPOCT PAaKOBBIX KJIETOK, MpPEMsTCTBYsI
LeJIEHANPABJICHHBIM CHIE(PUIECKIM MOJIEKYJIaM, HEOOXOIUMBIM Il KAHIIEPOTeHe3a U POCTa
OINYyXOJI, & HEe MPOCTO MPEMATCTBYS BCEM OBICTPO AENAIIMMCS KJEeTKaM (Hampumep, Mpu
TPAIUIMOHHON ITUTOTOKCHYECKON XUMHOTEPAINUH), U BKIOYAET TEPANeBTUYECKHE ArCHTHI,
HANpPABJIEHHO BO3JCHCTBYIOLINE HA PELENTOPHYK THPA3WHKWHA3y, WHTHOUTOPBI MyTH
CHUTHAJIbHOW TpaHcaykuuu (Hanpumep, nHrudbutops! nytu Ras-Raf-MEK-ERK, uarudurtopsr
nyta PI3K-Akt-mTOR-S6K («unruburopsr PI3K»)) u MogyasTOpsl MyTH amonros3a, HO He
OTPaHUYUBAETCS] UMU.

B ongHOM BOWIOLIEHWH TNPOTHBOONMYXOJEBBI areHT, KOTOPBIH MOXKET OBITh
UCTIONIb30BaH B KOMOHMHAUMU C coequHeHHeM (opMyibel | mmm ero (apManeBTHUECKH
PUEMIIEMON COJBIO WK coenuHeHueM popmysl 11 mnn ero gpapmaneBTudecku nprueMiaeMoin

COJNBI0 COIJaCHO MIOOOMYy M3 ONMCAHHBIX 34€Ch CHOCOOOB KOMOWHHPOBAHHOHM Tepamud,



67

npexacrasisieT coboit uarnourop BRAF. Heorpannunparoiiye npumepsl Ipyrux HHIMOUTOPOB
BRAF Bxirouatot saKOpadennd, nadpadennd, semypadennd, N-[3-(5-xnop-1H-nmuppono[2,3-
b]mupunun-3-unkapoonun)-2,4-nupropdenun|nponan-1-cynsponamun (PLX4720) u (3R)-
N-(3-[[5-(2-umknonponunnupumMuaus-S-mn)- | H-mupposno[ 2,3-b Jnupuann-3-nn|kapOonm] -
2,4-nudpropdenun)-3-proprupponuans- 1-cynsdonamun (PLX8394) u nx dapmanesruuecku
NpUeMJIEMbIE  COJIM, COEIMHEHHs, pPaCKpPbhIThle B  MEKAYHApOIHOW  3asBke  Ne
PCT/IB2020/055992, ony6nukoBanHo! 30 nexadpst 2020 roga B kauectBe nmyonukanuu PCT
Ne WO 2020/261156 Al, Bkirouasi, HApUMep, COETUHEHUE, BBIOPAHHOE U3:
N-(3-((3,5-numeTnn-4-okco-3,4-TUruapOX HA30JINH-6-1JT)aMUHO)-2,4-
mudropdenwmn)-nponan-1-cynshoHamMuaa;
N-(2-xn0p-3-((3,5-numeTnin-4-okco-3,4-AUru AP OX MHA3OIUH-0- T )aMHHO ) eH I )-3 -
¢dropnpomnan-1-cynsponamuaa,;
N-(2-xn0p-3-((3,5-mumeTnin-4-okco-3,4-TUruApOX NHA30JIMH-0- U1 )aMIHO )-4, 5-
mdropdenmn)nponan-1-cyappoHamuna,
N-(2-xn0p-3-((3,5-mumeTnin-4-okco-3,4-IurunApoX THa30JIMH-0- 1T )JaMHHO )-4-
dropdpermn)nponan-1-cynpponammna,
N-(2-xn0p-3-((3,5-mumernin-4-okco-3,4-1urnApOX NHa30JIMH-0- 1T )JaMUHO )-4-
dropdenun)-3-propnpomnan-1-cynshonamuna;
N-(2-xn0p-4-¢pTop-3-((5-metun-3-(metuin-d3)-4-okco-3,4-AIUruIpOXUHAZONUH-6-
W1)aMHHO)-peHmn )-3-propnpona- 1 -cyabpoHamuna,
N-{2-x50p-3-[(3,5-numeTnn-4-okco-3,4-qUruaApOX UHA30JMH-O- 1T )OKCH |-4-
dTopdenun jnponan-1-cynshoHamuna,
N-(3-xn0p-4-((3,5-numeTmn-4-okco-3,4-TUruapOX UHA3 O H-O-1JT ) OKCH ) -5 -
¢dTopnupunuH-2-un)nponas- 1 -cyasponamMuia u
N-{2-xn0p-3-[(3,5-numernin-4-okco-3,4-TUruApOX UHA30JIMH-O- NI )OKCH |-4-
dropdennn }-3-propnponan-1-cynpponamuna
WM ero (hapMaLeBTHYECKH TPUEMIIEMYIO COJIb,
U coenuHeHus, packpbiTbie B myOiukauun PCT Ne WO 2021/250521, onyOnmukoBaHHON
16 nexabps 2021 rona, BkiIrouasi, Hanpumep, N-(2-xnop-4-rop-3-((5-dprop-3-mernin-4-okco-
3,4-aUrupOXMHA30INH-0-1I1)aMUHO )b eHI)-2-a3a0unmkino[ 2. 1. 1 rekcan-2-cy b oHamMu s,
(R)-N-(2-xnop-4-¢prop-3-((5-pTop-3-meTnin-4-okco-3,4-TUruapox IHA30JIMH-6-

w1)aMHuHO )pennn )-3-propnuppomuaun- 1 -cynsponamun, 1 N-(2-xnop-3-((5-xnop-3-meTun-4-
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OKCO-3,4-IUTHAPOX UHA30JIUH-6-11T)aMuHO)-4-proppenmn)-3-propazerunun- 1 -cynbhonamun,
WM ero (papMaLeBTHUECKU IpUeMIIEMast COJIb.

B onnom Bomomenun wuHruOutop BRAF BeiOpan u3 sHkopadenunda umm ero
bapmaneBTHIECKH npuemiIeMon COJIH, N-(2-xnop-3-((3,5-numernin-4-okco-3,4-
AUTHIPOXMHA30JINH-6-1I1)aMUHO)-4-pTopdenmn)-3-proprnponan-1-cymppoHaMuaa UM ero
dapmaneBruyeckn npuemsiemo comu  u - N-(2-xyop-3-((5-xnop-3-meTun-4-okco-3,4-
JAUTUAPOXHHA30IUH-0-1I1)aMHUHO)-4-GTopdennn)-3-pTopaseTnaun- 1 -cy b OHaAMUIA UITH €r0
(bapMaleBTUYECKH TPUEMIIEMON COJIH.

B onnom Borutomennn narudurop BRAF npeacrasisier coboii saKOpadgeHnd i ero
(dapMalieBTHYECKH TMPUEMIIEMYIO CcOjb. B omHoMm Bomiomennn wuHruourop BRAF
MPENCTABIISIET coboii N-(2-xmop-3-((3,5-numeTnin-4-okco-3,4-TUrHIPOX UHA3OJIUH-0-
WI)aMHHO )-4-pTopdennn)-3-propnponan-1-cynbporamuny wimm  ero  papManeBTUIECKH
npreMJIeMyo cojib. B onHom Borutomenuu unrudurop BRAF npencrasnsier codoit N-(2-x10p-
3-((5-xnop-3-meTri-4-0kco-3,4-TUruAPOX MHAZOIHMH-6-1J1)aMIHO )-4-pTopd eHm)-3 -
¢dTopazernnus-1-cynppoHamMun wim ero papmManeBTHIECKU IPUEMIIEMYIO COJIb.

HononHurenbHble npuMepbl uHruoOuropoe BRAF wu3BecTHel B maHHON oOmactu
TEXHUKU.

B opHOM BOmIOLIEHMHM TNPOTHBOOMYXOJIEBBIH areHT, KOTOPBIH MOXKET OBbITh
UCIMOJNIb30BaH B KOMOHMHAIMKM ¢ coeanHeHueM (opmynbl | mmm ero ¢apmarneBTHUECKH
IpUEeMJIEMOH COJbIO WK coenuHenueM Gopmyast 11 i ero gpapmaneBTHYECKH PUEMIIEMOI
COJIBI0 COTJIACHO JIOOOMY M3 OIMCAHHBIX 34€Ch CHOCOOOB KOMOWHHMPOBAHHOH Teparuw,
npexacrasisier codoit narnoutop EGFR. Heorpannuusatouiie npumepsr uaruouropos EGFR
BrIrO4aroT  nerykcumad  (Erbitux®), manutymymad  (Vectibix®), ocumepTHHHO
(mepenextinanO, Tagrisso®), spiotuaub (Tarceva®), repurunud (Iressa®), HeuUTYyMymad
(Portrazza™), nepatunnO (Nerlynx®), mamatuan® (Tykerb®), Bannmeranu® (Caprelsa®),
Opuratianb (Alunbrig®) u uaruduropsl EGFR, packpeiteie B nybnukanusix PCT NeNe WO
2019/071351 u WO 2017/117680. TononaurensHble mpuMepbl Hrnoutopos EGFR n3BecTHBI
B JaHHOW OOJIACTH TEXHUKH.

B ongHOM BOMIOWIEHMHM TNPOTHBOOMYXOJIEBBIH AareHT, KOTOPBI MOXKET OBbITh
UCTIONIb30BaH B KOMOWHAUMU € coequHeHueM ¢GopMyibel | wmm ero (apManeBTHUECKH
IPUEMIIEMON COJIBIO WK coennHeHueM popmysl 11 mnn ero gpapmaneBTudeck nprueMiIeMoi
COJIBIO COTJIACHO JIFOOOMY M3 PAaCKPBITBIX 371€Ch CHOCOOOB KOMOMHHMPOBAHHOH Teparuu,

npexacrasisier codboit uarndourop SHP2. Heorpannumnsaromue npumeps! uaruouropos SHP2
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BKJIFOYAIOT 6-(4-amuHO-4-MeTunnunepuaAnH- 1-mn)-3-(2,3-nuxnoppeHnn)nupasuH-2-aMuH
(SHP099), [3-[(3S,4S)-4-amun0-3-MeTuin-2-okca-8-azacnupo[ 4.5 | nexan-8-muin|-6-(2,3-
nuxjopdenmn)-S-metmnupasus-2-wi|meranon  (RMC-4550) RMC-4630, TNOISS wu
coenuHeHusi, packpeiteie B WO 2020/081848, WO 2020/201991, WO 2015/107493, WO
2015/107494, WO 2015/107495 u WO 2019/075265. B onrom Bomiouieany uaruoutop SHP2
npeacTaBisier codoi coemuHeHue, packpbeitoe B WO 2020/201991. B omHOM BOILIOLIEHUH
unrudurop SHP2 npencrasnsier coboii (S)-1'-(6-((2-amuno-3-xnopnupuauH-4-ui)tio)-1,2,4-
TpuasuH-3-mn)-1,3-nuruapocnupo| uHaeH-2,4'-munepuanH |- 1 -amux WJIN €ero
(apMareBTUYECKH TPHEMIIEMYIO COJIb.

B ongHOM BOIUIOLIEHWH TPOTHUBOOMYXOJEBBI areHT, KOTOPbIH MOXKET OBITh
UCTIOJIb30BaH B KOMOHWHAUMU C coeauHeHueM (opMyibl | mim ero (apManeBTHUECKH
NPUEMIIEMON COJIBIO WK coenHeHueM Gopmysl 11 wim ero gpapmaneBTHIecK NprueMIeMon
COJIBIO COTJIACHO JIFOOOMY W3 PACKPBITHIX 311€Ch CMOCOOOB KOMOMHHMPOBAHHOH Teparuy,
npeacrasisier codoit  mHruOutop PI3K. HeorpanmumBaromuye mnpuMepbl BKIIOYAKOT
Oymapmmcud (BKM120), annenucud (BYL719), camoronucu®d (LY3023414), 8-[(1R)-1-[(3,5-
mudropdenun)amuno [atin |-N,N-mumernuin-2-(mopdonnn-4-mn)-4-okco-4H-xpomen-6-
kapOoxcamuz (AZD8186), tenanucud (RP6530), Bokcramcnuba rugpoxnopun (SAR-245409),
regaronucud (PF-05212384), manynucud (P-7170), racenucud (GDC-0032), TpaHc-2-aMuHO-
8-[4-(2-ruapoKCU3ITOKCH ) IUKIIOTeKCHII |-6-(6-METOKCUTTUPUANH- 3 -1T)-4-MeTunnupuno| 2,3 -
d]mupumunun-7(8H)-on (PF-04691502), nysenucud (ABBV-954), N2-[4-okco-4-[4-(4-0okco-
8-penmn-4H-1-6enzonupan-2-mn)mopdoaun-4-uym-4-unmerokcu |0ytupui |-L-aprunun-
rnunwi-L-acnaptun-L-cepuna auerar (SF-1126), nuktunmucud (GDC-0941), 2-merun-1-[2-
MeTuI-3-(TpudTopmernin)oensmi]-6-(Mmopdonann-4-mn)- 1 H-Oensumunazon-4-kapOOHOBYIO
kucinory (GSK2636771), wunenamucu® (GS-1101), ymbpamucuda tozmnar (TGR-1202),
nuktriucud (GDC-0941), konannucuba rugpoxiopun (BAY 84-1236), naxronucud (BEZ-
235), 1-(4-[5-[S-amunO0-6-(5-mpem-6yTun-1,3,4-oxcaguazon-2-mn)nupasus-2-mi|- 1 -otun-1H-
1,2,4-Tpuazon-3-ui|munepuanH- 1 -mn)-3-ruipokcurponas- 1 -on (AZD-8835), 5-[6,6-
aumetun-4-(Mmopdonun-4-mn)-8,9-murunpo-6H-[ 1,4]okcasuno[4,3-e|nypuH-2-mi|-
nupumuauH-2-aMuH (GDC-0084), sBeponuMmyc, pamaMuLuH, NepuUPO3NH, CHPOIUMYC H
TEMCHPOJIFIMYC.

B ongHOM BOMIOmIEHMH TNPOTUBOOMYXOJIEBBIH AareHT, KOTOPBI MOXET OBbITh
UCTIONIb30BaH B KOMOHMHAaUMU € coequHeHueM ¢Gopmyibel | wmm ero (apMmaneBTHUECKH

IPUEMIIEMON COJIBIO MK coenuHeHueM popmysl 11 mnm ero gpapmaneBTudecku npueMiIeMoin
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COJIBIO COTJIACHO JIFOOOMY W3 PACKPBITHIX 371€Ch CHMOCOO0B KOMOMHHMPOBAHHOW Teparuy,
NPENCTABISIET COOOH MMMYHOTEPANeBTHYECKOE CPEACTBO. TePMIH « MMMYHOTEPANEBTHYECKOE
CPEICTBO» OTHOCHTCSI K AareHTy, KOTOpPbIH MOAYJHPYeT HWMMYHHYIO CHCTeMy. B omHOM
BOIUIOIEHUH HMMYHOTEPANIeBTUYECKOE CPEACTBO MOJKET MOBBINIATh SKCIPECCHIO H/MUIH
aKTHMBHOCTb perynsaTopa UMMYHHOU CHCTEMBI. B OITHOM BOIUIOIEHUN
UMMYHOTEPANIEBTHYECKOE CPEICTBO MOXKET CHHKaTh OSKCIPECCHI0 W/MIM aKTHBHOCTD
peryJisiTopa UMMYHHOH CUCTEMBL. B OTHOM BOILIOLIEHUH UMMYHOTEPANIEBTUYECKOE CPEACTBO
MOKET PEKPYTHUPOBATh H/UJIH YCHIIMBATH AKTUBHOCTh MMMYHHOM KJIETKH.

B 0ogHOM BOIJIOIIEHHH HMMYHOTEPANEBTHYECKOE CPENCTBO, KOTOPOE MOXKET ObITh
UCTIOJIb30BAHO B KOMOMHAUMU C coenuHeHueM Qopmynbl | wim ero ¢apmaneBTHYECKH
NPUEMIIEMOH COJIBIO WK coerHeHueM (Gopmysl 11 wim ero gpapmaneBTuIeck nprueMiIeMoi
COJIBIO COTJIACHO JIFOOOMY W3 PACKPBITHIX 311€Ch CMOCOOOB KOMOMHHMPOBAHHOW TEparvy,
NPEACTaBIsIET COOON aHTUTENbHOE TEPANIEBTUYECKOE CPENCTBO (HApPUMeEP MOHOKJIOHATBHOE
AHTUTEJIO, KOHBIOTMPOBAHHOE AHTUTENO0). B  ONHOM  BOIJIOIIEHHH AHTUTEJIBHOE
TEepaeBTHUECKOEe CPENCTBO MpeAcTaBiisieT cobol Oepammsymad (Mvasti™, Avastin®),
Tpacty3ymabd (Herceptin®), purykcumad (MabThera™, Rituxan®), sapexonomad (Panorex),
napatymymab (Darzalex®), onaparymab (Lartruvo™), oparymymad (Arzerra®), anemryzymad
(Campath®), werykcumad (Erbitux®), operoBomad, mnemOpommsymad (Keytruda®),
aunytukcuMad  (Unituxin®), obunytyzymab (Gazyva®), tpemenumymad (CP-675,206),
pamyuupymad (Cyramza®), yOmurykcumad (TG-1101), nanutymymad (Vectibix®),
snotysymad (Empliciti™), neumurymyma® (Portrazza™), uwmpmrysymad (UC-961),
ubpurymomad (Zevalin®), wucarykcumad (SAR650984), Humory3ymad, ¢pesonumymad
(GC1008), mupunymad (INN), moramynausymad (Poteligeo®), duknarysymad (AV-299),
neHocymad (Xgeva®), ranutymad, ypeaymad, muauin3ymad, aMaTykcumad, OnuHaTymomad
(AMG103; Blincyto®) umu munocraypun (Rydapt).

B onHOM BOIUIOIIEHUH MMMYHOTEPANeBTHYECKOe CPEACTBO, KOTOPOE MOXKET ObITh
UCTIOJIb30BAHO B KOMOMHAUMU C coenuHeHueM (opmynbl | wmm ero ¢apmaneBTHIECKH
NPUEMIIEMON COJIBIO WK coenHeHueM (Gopmysl 11 wm ero gpapmaneBTudecky nprueMiIeMon
COJIBIO COTJIACHO JIFOOOMY W3 PACKPBITHIX 311€Ch CMOCOOOB KOMOMHHMPOBAHHOW TEpaIvy,
NpencTaBisieT co00i MHMMOMTOP UMMYHHBIX KOHTPOJIBHBIX TOUEK. B OZHOM BOIUIOLICHUH
MMMYHOTEPANIeBTUUECKOE CPEACTBO BKIIFOUALT O/IMH HJTH O0JIee YeM OJIHH, HapuMep OUH HIIH
ZBA MHIMOMTOpPa MMMYHHBIX KOHTPOJBHBIX TOYEK. B OIHOM BOIUIOLIEHHWH HHIHOHTOP

MMMYHHBIX KOHTPOJIbHBIX To4ek npezacrasisier coboit uaruourop CTLA-4, nuarudurtop PD-1
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wm uaruourop PD-L1. B ognom Borutomennn uarundurop CTLA-4 mpexncrasisier coOoit
ummnumymad  (Yervoy®) wmmu tpemenumymab (CP-675,206). B omHOM BOIUIOIIEHUH
unruoutop PD-1 npencrasnsier coboit nemOponuzymad (Keytruda®), ausonymad (Opdivo®)
u cacannumab (RN888). B omnHom Bomtomenun unruourop PD-L1 mpexncrasisier coboii
arezoimn3ymad (Tecentriq®) unu aypsanaymad (Imfinzi™),

B ogHOM BOIUIOIIEHWH MPOTHBOOMYXOJIEBAs TEparusi, KOTOpask MOXKET ObITh
UCTIOJIb30BaHA B KOMOMHAIMKM ¢ coenuHeHueM (opmynbl | uimm ero ¢apmaneBTHUECKH
NPUEMJIEMOM COJIBIO WK coenrHeHueM Gopmysl 11 wim ero gpapmaneBTudecku nprueMiIeMon
COJIBI0 COTJIACHO JIFOOOMY M3 PACKPBITHIX 311€Ch CMOCOO0B KOMOMHHMPOBAHHOW TEparvy,
npeacTasisier coboil aydeByro Tepanuio. Heorpannmumparomue mpuMepsl Jy4eBOH Tepanmuu
BKJIFOYAIOT JAMCTAHIMOHHYIO JIYUEBYIO TEpanuio (HampuMmep, MUCTAHLMOHHYIO TEPalHio C
UCTIOJIb30BAHMEM  KWJIOBOJBTAKHBIX ~ PEHTTCHOBCKUX  JIydell WM MeraBOJIbTa)KHBIX
PEHTI€HOBCKUX JIy4el) WM BHYTPEHHIOK JIYUYEBYIO TEpanuio. BHYTpeHHss TydeBast Tepamnst
(koTopasi Tak)Ke Ha3bIBAETCS OpaxuTepamnuell) MOKET BKJIIOYATh NMPUMEHEHHE, Hampumep,
HU3KOIO30BOM BHYTPEHHEH JIy4eBOM Tepalnuyu WM BBICOKOAO30BOM BHYTPEHHEH Jy4€BOHN
tepanuu. Hu3k0mo30Basi BHYTPEHHsST JydeBas Tepamnus BKIIOYAeT, HalpuMep, BBEICHUE
HeOOJNBIINX PAJHOAKTUBHBIX I'PAHYJ B PAKOBYIO TKaHb MJIM MPOKCHMAJIBHO K PAKOBOW TKaHU
cyObekTa. BricOkOm030Basi BHYTPEHHSS JyueBas Tepamusi BKJIIOYAET, HANPUMED, BBEICHUE
TOHKOH TpyOKHU (Hampumep KaTeTepa) WK UMIUIAHTATA B PAKOBYIO TKaHb MJIM MPOKCHUMAJIBHO
K PAKOBOI TKaHH CyOBbEKTa U IOCTaBKY BBICOKOH O3Bl M3JIy4EHUsI B TPYOKY WJIM MMIUIAHTAT C
UCIIOJIb30BAHHEM DPAAMAIMOHHON TexHHKH. CrocoObl OCYINECTBIEHHUS JIY4eBOH Tepamuu
cyObeKTa, UMEIINEro pak, W3BECTHbI B JAHHOH 00JACTH TEeXHUKU. B BOMIOLICHMSX, TIe
OMyXxoJib TpeacTaBisieT coboi onyxonb [ITHC, nydyesast Tepanus MOKET BKJIIOUYATh JYYEBYIO
Tepanuio Bcero roiopHoro mosra (OBI'M) miu crepeotakcuueckyro paauoxupypruro (CPX),
takyto kak Cyberknife®, XKnife®, Gamma knife® nnu ExacTrac®.

B ogHOM BOIUIOIIEHWH MPOTHBOOMYXOJIEBAS TEpanus, KOTOpask MOXKET ObITh
UCTIOJIb30BaHA B KOMOWMHAIMKM C coenuHeHHeM (Gopmynel | unm ero ¢apmaneBTHYECKH
npuemMiIeMii CoNbro MK coenuHerneM (gopmysl 11 wim ero ¢apmaneBTHUECKH MPHEMIIEMON
COJIBIO COTJIACHO JIFOOOMY W3 PACKPBITHIX 311€Ch CMOCOOOB KOMOMHHMPOBAHHOW TEpaIvy,
npeAcTaBsieT co0OM XHpPyprudeckoe BMeIaTenbcTBO. HeorpanudmBaromue NmpUMephI
XUPYPTUYECKOrO BMEINATENbCTBA  BKJIOYAIOT, HANPUMEp, OTKPBITOE XUPYPTHUECKOE
BMEINATENbCTBO WM  MHUHHMAJIbHO  HHBa3MBHOE XHUPYPrHYECKOE  BMELIATEIBbCTBO.

XHUpYyprudeckoe BMEIIATEeIbCTBO MOXKET BKJIOYATh, HAIIPUMED, IO MEHbIIEH MepPe YaCTUYHYIO
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PE3EKLHMI0 OIyXOJH, YAAJEHHE BCEH OMyXOJH, ynaneHue OOoNbLIel 4YacTH OINMyXONUd WU
yHajieHue OMyXOJik, KOTOpasi BbI3bIBACT OONb WM HaBjieHHe y cyObekTa. CrocoOsl
OCYILIECTBIIEHUsT OTKPBITOTO XMPYPrU4eCKOro BMEMIATENbCTBA U MUHHMAJIbHO MHBA3UBHOTO
XHPYPrHYECKOrO BMEIIATENbCTBA Y CYOBEKTa, MMEIOIIEro pakK, U3BECTHBI B JAHHOW 00JacTh
TEXHUKU.

B oxgHOM BoOIUIOIIEHUH 37€Ch TpemiokeH crocod nedenus: MEK-accormnpoBaHHOIM
onyxonu (Hampumep ool u3 MEK-accOlMUpOBaHHBIX OMyXOJieH, OMHUCAHHBIX 3IECh),
BKJIFOYAIOLIMI BBEICHUE HYXKIAKOLIEMYCsl B 3TOM CyOBEKTy TepaneBTH4eCKH 3((HEeKTUBHBIX
KOJINYECTB coeArHeHus: ¢opmyisl | mim ero ¢apManeBTHYECKH NPUEMIIEMON COJU WU
coenunenus popmyuel 11 nnm ero gpapmarneBruniyecku mpuemieMoi conu u narnouropa BRAF
(mampumep, moboro w3  wumHruoOuropoB BRAF, packpeiTeix 3mece) B JEOOOH
NIOCJIEIOBATEILHOCTH, BMECTE WIIN pa3aesibHO. B onHOM Bomionierny coennHerne Gpopmysl [
NpeAcTaBisieT COOOH coennHeHHe, BbIOpaHHOe u3 coeanHeHuil nmo Ilpumepam 1-69, nnm ero
bapManeBTUIECKH MPHEMIIEMYIO COJIb.

B oxgHOM BoOIUIOmEHNH 37ech npemokeH crnocod nedeHnst MEK-accormmpoBaHHOM
omyxonmu (Hampumep mobolt 3 MEK-acconmmpoBaHHBIX OMyxoJyiel, OMUCAHHBIX 311€Ch),
BKJIFOUAIOIINH BBEIEHUE HYXXIAIOIIEMYyCs B 3TOM CYyOBEKTYy TepamneBTu4ecku 3((eKTHBHBIX
KOJIMYECTB coeAnHeHus ¢opmynsl | wmm ero QapmaneBTHYecKu NPUEMIIEMON CONMU WU
coenuHeHus popmydel 11 unmu ero papmanesrudecku npuemieMmont conu u uaruouropa EGFR
(manpumep, moboro w3 uHruOuropos EGFR, packpeitbix  3mech) B 000
IIOCJIEIOBATENIbHOCTH, BMECTE MJIH pa3fesibHO. B onHOM Borutoniennu coennnenne Gpopmysl 1
npeAcTaBysieT coOOH CoerHeHHe, BbIOpaHHoe u3 coeanHenuil no Ilpumepam 1-69, um ero
(apManeBTUYECKH TPHEMIIEMYIO COJIb.

B oxnHOM BomUIOmEHNH 31ech npemiokeH crnocod nedenust MEK-accormmnpoBaHHOM
onyxonu (Hampumep moboli 3 MEK-accolmupoBaHHBIX OMyXOJieH, OMHUCAHHBIX 3IECh),
BKJIFOUAIOLIMI BBEIEHUE HYXXIAIOIIEMYyCs B 3TOM CyOBEKTY TeparneBTU4eCKH 3((eKTHBHBIX
KOJINYECTB coenuHeHust ¢opmynel | umm ero ¢apMarneBTHUECKH NPUEMIIEMON COJH, TN
coenunenus popmysl Il mm ero papmanesruyeckn npuemieMoii coiau u nuaruonropa SHP2
(mampumep, mmoboro w3 wumHruOutopoB SHP2,  packpeiTeIXx 3meck) B JEOOOH
MOCJIEIOBATEILHOCTH, BMECTE WIIN pa3aenbHo. B onHOM Bomiomerny coenuaerne Gopmyst [
NpeACTaBisieT coOON cCoennHeHHe, BbIOpaHHOe n3 coeanHeHuil no Ilpumepam 1-69, nnm ero

(bapmaLieBTUYIECKU TIPHEMIIEMYIO COJb.
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B oxgHOM BoOmUIOmEHNH 37€Ch npemioskeH crnocod nedeHust MEK-accormnpoBaHHOM
omyxonu (Hampumep moboit 3 MEK-acconmmpoBaHHBIX OIMyXOJieH, OMHCAHHBIX 37ECh),
BKJIFOUAIOLINH BBEIEHHE HYXXIAIOLIEMYCsl B 3TOM CyOBEKTy TepaneBTH4ecKU 3((EeKTHBHBIX
KOJIMYECTB coequHeHust ¢opmynbl | nim ero ¢apmaneBTHYECKH NPUEMIIEMOH COJH, WM
coenuHeHust Gopmyasl Il mnm ero QapmaneBTHUECKH NPUEMIIEMOH COJM M HHTHOUTOpA
UMMYHHBIX ~KOHTPOJIbHBIX TOuUeK (Hampumep 000 ©3 HMHTUOUTOPOB HMMMYHHBIX
KOHTPOJIBHBIX TOYEK, PAaCKPBITBIX 37eChb) B JIOOOW TNOCIENOBATENIbHOCTH, BMECTE MU
paznenbHO. B omHOM Boruiomennu coequuenue Gopmyisl I mpencrasisier codoit coenuHeHue,
BeIOpaHHOe M3 coenuHenuid no [Ipumepam 1-69, wmu ero gapMareBTHYECKH MPHEMIIEMYIO
COJIb.

Takxke 3mech mnpenjioskeHa (apmaneBTudeckas komOuwHauwms it Jiedenus MEK-
ACCOLIMMPOBAHHON OMYXOJIH Y HYKIAIOLIEroCsl B 3TOM CyOBeKTa, comepkaimas (a) COeAnHEeHHe
¢dopmysl I unm ero papmanieBTHUECKH MTPUEMIIEMYIO COJTb MITH coennHeHne Gopmyiel 11 nmm
ero (apMaleBTHYECKU MPUEMIIEMYIO COJib U (0) MO MeHbIIEH Mepe OAMH OTOJHUTEIbHBIN
IPOTHUBOOITYXOJIEBBIN areHT (Harmpumep JF000H 13 MPOMUTIOCTPUPOBAHHBIX JTOTIOTHUTENbHBIX
IPOTHUBOOITYXOJIEBBIX ar€HTOB, ONMCAHHBIX 3/1€Ch WJIM U3BECTHBIX B JAHHOM 00JIACTH TEXHUKH),
B KOTOpOH coexnmHeHue ¢opmynsl | wnm ero ¢apmaneBTHYeCKH NpuemiiemMasl COlb HIIN
coenunenue Gpopmysl Il nnm ero papmareBTHUECKH IprUemMIIeMasi CoJIb U OAMH WIIH OoJiee ueM
OJUH JIOTIOJHUTENbHBIA IPOTHBOOIYXOJIEBbIH AareHT IPHUTrOTOBJIEHbl B BHUIE OTENbHBIX
IpenapaToB Uil OHOBPEMEHHOIO WIJIN Pa3eIbHOrO MPUMEHEHUS IS JISYeHUs OIyXOJIH, TTe
KosmuecTBa coenuHeHuss Gopmynsl [ mnmm ero dapmaneBTHYECKH NMPUEMIIEMO COJH HIIH
coenuHenusi ¢opmynel I wnm  ero  (QapmaueBTHUECKHM ~TpPUEMIIEMONW  COMM U
JOTMOJHUTEIBHOTO(bIX)  TMPOTHUBOOIYXOJEBOrO(bIX)  areHta(oB)  BMeCTE  SIBJISTFOTCS
3¢ (HeKTUBHBIMU B JICUEHHH OMyXOJH; (2) MPUMEHEHHE TAKOH KOMOWHALINH IJIs1 IPUTOTOBIICHUS
JIEKapCTBEHHOT'O TIperapara Ui JIeueHHUsl Onyxoj, U (3) KOMMepuecKkas YIaKOBKa HWIIH
NPOAYKT, CONEpKAIIMH Takyld KOMOMHALMI B BHIE OOBENMHEHHOTO Npenapara IJIs
OHOBPEMEHHOTO, Pa3eIbHOIO WM MOCIEN0OBATEIBHOIO NMPUMEHEHHUS; U CIOCO0 JIeUeHHs
OIyXOJIN Y CyOBEKTa, HYKAAIOIIETOCS B HTOM.

Hcnonb30BaHHBIA 371€Ch TEPMHUH «(apMauneBTUUECKas KOMOMHAIMS» OTHOCUTCS K
He(MKCHUPOBAHHONW KOMOWHALIMK AKTUBHBIX WHIPENUEHTOB. TepMUH «HEPUKCHPOBAHHAS
KOMOMHAIMS» O3HAYAeT, 4TO coenuHeHne Gpopmynl | mnm ero gpapmanesrunyeckn npuemiemMast
coJb win coenuHerue Gopmysl 1 mnum ero papmaneBTryecku mpueMieMas Cojilb U OIUH WIN

Oonee YeM ONWH AONOJHHUTEJbHBIM IPOTHUBOOIYXOJIEBbIH areHT MPUIOTOBIIEHBI B BHUE
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OTAENbHBIX KOMIIO3ULMI MM JO3MPOBOK TaK, YTO OHHU MOTYT OBITh BBENEHBI CYOBEKTY,
HY>KAAIOIIEMYyCsl B 3TOM, OAHOBPEMEHHO WJIM Pa3lebHO C PA3JMYHBIMU IPOMEXYTKAMU
BpeMEHH M B JIIOOOH MOCIENOBATENbHOCTH, KOTAAa TakKoe BBENEHHE O0ecreynBaeT
s¢exTUBHBIE YPOBHH ABYX WM Oojiee COEOUHEHUN B OpraHusMe cyObekTa. DTO Takke
INPUMEHUMO K BUJaM KOKTEHJIbHON TepaIiy, HaIIpuMep BBEIEHHUIO TPeX WM 00Jiee aKTHBHBIX
UHTPEIUEHTOB. AHAJIOTHYHO, TEPMHH «KOMOMHALMS» TNPUMEHUTENIbHO K COEIUHEHHIO
dbopmyibl [ wim ero papMareBTHUECKH MPUEMIIEMON COJTH HIIU COeqUHEHUI0 hopmy bl 11 wmu
ero papMaleBTHYECKH PUEMIIEMON COJTH, UCIIOJIb3YEeMOMY ¢ KOMOMHALIMEH OTHOTO UK OoJiee
YeM OJJHOT'O IIPOTHBOOITYXOJIEBOTO areHTa, OTHOCUTCS K HE(PUKCHPOBAHHONH KOMOMHALIH.

CoOTBETCTBEHHO, TaKXKe 371eCh MpeIokeH crocod neuennss MEK-acconmmpoBanHoM
OIyXOJIH, BKJIFOUAOLINI BBEICHHE CYOBEKTY, HYKIOAIOIIEMYCs B 3TOM, (papManeBTHUECKOI
KOMOWHAIIMY JUTS JISYSHUS] YKa3aHHOM OMyXOoJH, coaeprkaiieil (a) coenuaenue Gopmydsl I mmm
ero (apMaleBTHUECKH TNPUEMJIEMYI0 COJib WU coenuHeHue ¢opmynsl I wim ero
(hapManieBTUYECKH TIpHEeMJIEMYI0 coiib U (0) oauH wiu Oojiee 4eM OOWH JOTOJHUTENIbHBIN
IIPOTUBOOIYXOJIEBbIIl areHT AJid OAHOBPEMEHHOIO, Pa3Ae]bHOIO WM IOCIEA0BATEIbHOIO
NPUMEHEHHUs] Ui JIEUEHHsI OIyXOJIH, TA€ KOJH4YecTBa coenuHeHust (popmynel I wim ero
dapmaneBTUYECKH TpUEMIIEMONW CoMu MM coeauHeHus ¢opmyasl I wmmm  ero
bapMareBTUYECKH MPUEMJIEMON CONM M JOMOJHUTEIBHOTO(bIX) MPOTHUBOOIYXOJIEBOTO(bIX)
areHTa(oB) BMeCTe SBJBIIOTCA 3(PPEKTUBHBIMU B JIEUEHUU OITyXOJIH.

B omHOM Bomtomenuu 3aech npemioker cnocod neuenns MEK-accounmpoBanHON
omnyxouu (Hanmpumep 100pOKaueCTBEHHOM, 3I0KaYeCTBEHHOM NIIM METACTATUUECKOH OIyXOJIN),
BKJIFOUAIOLIHI BBEEHUE CYOBEKTY, HYKAAOLIEMYCsl B TOM, TepaneBTu4ecku 3hHekTuBHOTO
KOJIM4ecTBa coenuHeHust Gopmyinbl [ uan ero (apmMauneBTHYECKH TPUEMIIEMON COJNH MU
coenuneHust ¢opmyiasl Il wim ero (apmaneBTHYECKH NPUEMJIEMOH COJIH, TP KOTOPOM
CyOBEKT HE MOoJIydasl JIeYeHHE C IMOMOINBI0 MPOTHBOOIYXOJEBOH TEparuu A0 BBEIEHHS
YKa3aHHOTO coenuHeHust ¢opmyibl | wim ero ¢apMaleBTHYECKH MPHEMIEMOH COJH WIIH
coenuHeHust ¢opmynsl Il wmmm  ero  QgapmaneBTHYeCKH TPUEMIIEMOH  CONH, THe
NPOTUBOOIYXOJIEBasi Tepamus BbIOpaHa U3 OOHOrO WM 0Oojiee YeM OIHOro BHAA
NPOTHUBOOITYXOJIEBON TE€PAITUH, HE3ABUCUMO BBIOPAHHOTO M3 XUPYPTrUYECKOT0 BMEINATEILCTBRA,
Jy4EBOH Tepanuu W TPOTHUBOOIMYXOJEBOTO areHTa, KOTOphIi paboTaer mo TOMY K€ HIIU
APYyroMy MeXaHU3My IeHCTBHs. B OTHOM BOILIOLIEHNH MALMEHT He ObUT IOBEPTHYT JIUEHHUIO
IPOTHUBOOITYXOJIEBBIM ar€HTOM I1E€Pe]] BBEICHUEM YKa3aHHOTO COeqMHEHUs (opMyJiel I uim ero

dapmaneBTUYECKH TpUEMJIEMONW Cconu MM coeauHeHus ¢opmyasl  II  wmim  ero
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bapmarieBTUYECKH NPHEMIIEMOI coi. B 0fHOM BOIIIOIIEHNH NMAlMEHT He ObUT MOABEPTHYT
XUPYPTUYECKOMY BMEIIATENbCTBY Nepesl BBEACHNEM YKa3aHHOTO coeinHeHus (opmyJiel I nmm
ero (¢apManeBTUYeCKH NpuemMyieMold conu uiau  coeauHeHus ¢opmynsl I wnm  ero
(bapmaueBTHYECKH TpUEMIIEMOl conu. B ogHOM BOMJIOMEHMM MAaLMEHT He ObUT MOABEPTHYT
Jy4yeBOH Tepamuy TIepeA BBEIEHHEM YKAa3aHHOrO coenuHeHus ¢opmynel I wmm ero
(dapManeBTHYECKH TpUEMJIEMON  CONM WM coeauHeHus: ¢opmynsl  II  wim  ero
(bapMaleBTUYECKH TTPUEMJIEMON COJTH.

B omHOM BOmUIOmIEHHH 37eCh TpPEemokeH crnocob Jjedenus cyobekra ¢ MEK-
ACCOLIMMPOBAHHONW OMyXOJbl0 (HampuMep HOOPOKAYECTBEHHOH, 3JI0KAYECTBEHHOW MM
METACTaTUYECKOH OMyXOJbl0), BKJIOUAIOIIHMNA BBEIEHHE TepaneBTHUecKHu 3(dekTuBHOTO
Kom4ecTBa coenuHeHuss Gopmynbl | uam ero (apmMaueBTHUECKH NPUEMIIEMON COJIM HIIH
coenuneHust ¢opmynsl Il wnmm ero ¢apmaneBTHYECKH NPHUEMJIEMOH COJHM, TP KOTOPOM
CcyOBeKT ObUT MOABEPTHYT JICUEHHUIO MPEALIECTBYIOIINM TEPANEBTHYECKUM CPEICTBOM HIIH
CTAaHIAPTHBIM TEPANEBTHUECKUM CPEICTBOM (HANpHUMeEp JICYEHHI0 OJHUM Wi Oosee 4yem
OJHUM NPOTHUBOOITYXOJIEBBIM AareHTOM, OTJIMYHBIM OT coequHeHHus ¢opmynbl | umm ero
dapManeBTUIECKH TPUEMJIEMON COJIM, W/MIHM JIy4eBOH Tepamuy, W/WIH XUPYPrHYECKOMY
BMmemarenscTBy), rne MEK-accounnpoBaHHass ONyxojb CTaja PE3UCTEHTHON MM
HEBOCIIPUUMYMBOM K YKa3aHHOM Mpeabiaylled Tepanud. B OOHOM BOIUIOLIEHHWH BO BpeMs
YKa3aHHOT'O MPEbIYLIEro JIEUeHUs y CyObeKTa pa3BUIINCh METACTa3bl B FOJIOBHOM MO3T.

B omHOM BOIJIOIIEHHH PAaCKpPBITOrO 31ech crocoda nedeHusi cyorekta ¢ MEK-
ACCOLIMMPOBAHHOM OMYXOJIbIO, CYOBEKT C METacTaTUYeCKOW MeJaHOMOH (Hampumep
MeractaTuyeckoil menanomoii ¢ mytauueir BRAF V600 wnu cnusuuem BRAF) momyuan
neuenne wuHruoOumropom BRAF 1o nedenust coemnunenwem ¢opmyasl | wumm  ero
(apManieBTHYECKH TMPUEMIIEMOH COJBIO MM coeanHeHueM ¢opmyasl Il wmmm  ero
(apManieBTHYECKH MPUEMIIEMO COJIbI0. B OMHOM BOIIIOMIEHMH CYOBEKT paHee MOIydal
JeYeHne UHIUOUTOPOM, BEIOpaHHBIM U3 SHKOpadennda, nabpadennda, semypadennda, N-[3-
(5-xnop-1H-muppomno[2,3-b Jmupuann-3-unkapbonmnn)-2,4-nudropdenni|nponan-1-
cynbpoHamuna, (3R)-N-(3-[[5-(2-muxnonpormanmupuMuIuH-S-ui)- 1 H-muppono[ 2,3-
b]mupunun-3-un|kapbonmn]-2,4-mudropdennn)-3-propnupponuans- 1 -cyappoHamuna
(PLX8394). B onHOM BoOmuIomeHn: CyOBEeKT paHee mosydaln jedenne nHruonropom BRAF,
BbIOpaHHBIM U3 3HKOpadeHuda, mabpadennba u Bemypadennda. B omHOM BOIUIOMIEHHU

CyOBEKT CTall HEBOCIIPHUMMYHBBIM K YKA3aHHOMY IMPEALIECTBYIOIEMY JIeUeHHI0. B omHOM
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BOILJIOLIIEHNH BO BPEMsI YKA3aHHOTO MPEABIYIIEro JICUEHHsI y CYOBEKTa Pa3BIIIMCh METACTa3bl
B FOJIOBHOM MO3T.

B omHOM BOIIOEHHH PacKpBITOrO 34ech crnocoba jeudeHusi cyobekrta ¢ MEK-
ACCOLIMMPOBAHHON OIMYyXOJbIO, CYOBEKT C METAaCTaTHYeCKOH MeJaHOMOH (Hampumep
Mmeractatudeckoil MenaHomoit ¢ mytauueii BRAF V600 wnn cnusinuem BRAF) momyuan
neuenne uHruouropom BRAF u unrudburopom MEK 1o neuenust coemuHenuemM Gopmysl [
Wi ero (hapMaleBTHYECKH MPHEMIIEMOH CONBIO MM coequHeHueM ¢opmyibl I wmu ero
(apManieBTHYECKH MPHEMJIEMO COJIbI0. B OMHOM BOIIIOMIEHMH CYOBEKT paHee MOJydal
neuenue naruoburopom BRAF, BeiOpannbiM U3 sHKOpadenuda, nadbpadennda, Bemypadenuoda,
N-[3-(5-xnop-1H-upposno[2,3-b Jnupunun-3-unkapoormn)-2,4-nudropdennn|nponan-1-
cynbpoHamMHuma  H (3R)-N-(3-[[ 5-(2-muxnonporuamupuMuanH-S-mi)- 1 H-muppoino[ 2,3-
b]mupunun-3-un|-kapoonun|-2,4-nudroppenmn)-3-gropnupponauaun- 1 -cynsponamuaa
(PLX8394), u wunruburopom MEK, BbiOpaHHbIM 13 OuHUMETHHHOA, TpaMeTHHHOA,
KoOnMeTnHuoOa, cenyMeTuHHOa, numacepTuoa, pedamernanOa, N-[2(R),3-
IUTUAPOKCUTIPONIOKCH |-3,4-udTop-2-(2-¢prop-4-noadernnamuno)oensamuna (PD-325901),
2-(2-xnop-4-nondennnamuHo )-N-(LUKIOpOnuIMeToOKCH )-3,4-nudTopdbenzamuna (CI-1040)
u 3-[2(R),3-nurunpokcunponui]-6-prop-5-(2-pTop-4-iiondennnamuHo)-8-
metuamupuno|2,3-d Jrupumunun-4,7(3H,8H)-nnona  (TAK-733). B omHOM BOIUIOIIEHUH
cyOpekT panee mosydan Jjedenue uHruomropom BRAF, BbiOpanHbIM 13 5HKOpadenuda,
nabpadennda u Bemypadennda, u uarubutropom MEK, BriOpanHbIM n3 OMHUMETHHHOA,
TpaMeTuHHOa M koOumernHnOa. B omHOM BOmIOImIEHNH CYOBEKT paHee MOJydal JIeUueHHe
sHKOpadeHrndoM 1 OMHUMETHHUOOM. B 0JTHOM BOILIOIEHHH CYOBEKT paHee MOJyYal JeueHnue
nabpadenndbom u TpameTnHUOOM. B OmHOM BOIUTOIEHHH CYOBEKT paHee MOJydal JIeYeHUe
BeMypadeHnOoM 1 koOrumeTuHHOOM. B 0THOM BOMUIOmMEeHUN CyOBEKT CTajl HEBOCTPUUMYHBBIM
K YKa3aHHOMY MpPEIIEeCTBYIOLIEMY JICYCHUIO. B OHOM BOIJIOIIEHWH BO BpeMsl YKa3aHHOTO
NPEABIAYINETO JIeUeHHUs y CYOBeKTa pa3BUIIFICh METACTAa3bl B TOJIOBHON MO3T.

B omHOM BOIMJIOIIEHUH PacCKpBITOTO 3ech crocoda jedeHus: cyobekta ¢ MEK-
ACCOLIMMPOBAHHONW OMYXOJbID, CYOBEKT C METAaCTaTUYeCKOH MeJaHOMOH (Hampumep
MeTacTtaTudeckoil menanomoi ¢ mytanueir BRAF V600 wnmu cnusaunem BRAF) monyuan
JeYeHne OAHMM Wi Ooyiee 4eM OJHHM, HAlpUMEp OJHUM WM JBYMs, HMHTHOUTOpPaMH
UMMYHHBIX KOHTPOJBHBIX TOYEK (Hampumep JEOOBIM W3 WHIUOMTOPOB HMMMYHHBIX
KOHTPOJIbHBIX TOUEK, PACKPBITBIX 3/1€Ch, Hanpumep uHruounropom CTLA-4, uarnduropom PD-

1 wwumu wunrnOutopom PD-L1) no newyenuss coegumHenwem Qopmyner | wumm  ero
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dapManieBTUYECKH MPHEMIEMOI conblo. B OmHOM BOmomeHUH CyOBEKT paHee MOIydal
JeYeHne OAHMM WM Ooyiee 4YeM OJHHM, HAlpUMEP OAHUM HIIM IBYMs, MHTHOUTOpPaMHU
MMMYHHBIX KOHTPOJIbHBIX TOYEK, HE3aBUCUMO BBIOPAHHBIMHU U3 UITMIINMyMaba, HUBOJIyMada
nemOposm3ymaba. B ogHOM BomjiomeHnn CyObEKT CTaj HEBOCHPUUMYHMBBIM K YKa3aHHOMY
NPEALIECTBYIOIIEMY JIEUEHUIO. B OIHOM BOIUIOIIEHUHU BO BpeMsl YKa3aHHOTO MPEbIIyLIEro
JeYeHns y CyObeKTa pa3BIIIMCh METACTA3bl B TOJIOBHOM MO3T.

B omHOM BOIMJIOIIEHWH PacKpBITOrO 31ech crocoda JjedeHusi cyobekta ¢ MEK-
ACCOLIMMPOBAHHONW OMYXOJIBID, CYOBEKT C METacTaTUYeCKOW MeJaHOMOH (Hampumep
MmeracTatudeckoll MmenaHomoil ¢ mytauueii BRAF V600 win cnusitauem BRAF) momydan
JIeYeHHe OTHUM HITH OOJiee YeM OTHUM, HallpUMep OAHUM UK AByMsi, nHruonTopamu PI3K no
JeueHust coenuHeHueM ¢opmyibl | wim ero ¢apmaneBTHUECKU NPUEMIIEMOH COJIBIO WIIH
coenuHeHneM ¢opmynel Il unm ero ¢apmaneBTHUECKH NpueMiieMOl coibio. B omHOM
BOILJIOLICHUH CYOBEKT paHee MOojydaj JIeYeHHE OJHUM MM Oojiee YeM OOHHM, Harlpumep
omHUM wiu 1Bywms, uHruoutopamu PI3K, BbiOpanHbiM n3 Oymapamcuba (BKM120),
anmnenucuda (BYL719), camoToHncuoda (LY3023414), 8-[(1IR)-1-[(3,5-
mudropdenun)amuno |3t |-N,N-mumernin-2-(mopdonnn-4-mn)-4-okco-4H-xpomen-6-
kapOokcamuna (AZD8186), tenammucudba (RP6530), Bokcrammcuba ruppoxnopuma (SAR-
245409), renaronucuba (PF-05212384), manynucuda (P-7170), Tacenucuda (GDC-0032),
TpaHC-2-aMUHO-8-[4-(2-THAPOKCUITOKCH ) LIUKJIOT€KCHIT | -0-( 6-MEeTOKCUTTUPUANH-3 -1 )-4-
metmnupuno|2,3-d | mupumuans-7(8H)-ona (PF-04691502), nysenucuba (ABBV-954), N2-
[4-okco-4-[4-(4-okco-8-penmn-4H-1-0ensonupan-2-mn)Mopponnn-4-nym-4-
wimMeTokcu |0ytupui|-L-aprunmn-rimunun-L-acnaptun-L-cepuna aueraTa (SF-1126),
nuktiiucuda (GDC-0941), 2-metuin-1-[ 2-metun-3 -(tpudropmern)oensmi|-6-(Mopdonmun-4-
wn)-1H-6ensumunazon-4-kapoonosoii kucnorsel (GSK2636771), unenammcudba (GS-1101),
ymOpamucuba  Tosmmara  (TGR-1202), nukrmmucuba (GDC-0941),  komannmcuba
ruapoxiopuna (BAY 84-1236), nmakromucuba (BEZ-235), 1-(4-[5-[S-amuno0-6-(5-mpem-
OyTui-1,3,4-okcanunazon-2-win)nupasua-2-mi|-1-atun-1H-1,2, 4-rpuazon-3-wun |nunepuaus- 1 -
W1)-3-TUAPOKCUTIpOTIaH-1-0Ha (AZD-8835), 5-[6,6-numernn-4-(mopdonus-4-min)-8,9-
auruapo-6H-[1,4]okcaszunol4,3 -e |nypuH-2-1i |nupuMUANH-2-aMUHA (GDC-0084),
3BEPOJINMYCa, pamaMHLUHA, Mepudo3uHa, CUPOIUMyca M TeMcupoiumyca. B omHOM
BOIUIOIIEHUHU CYOBEKT paHee Moydal JiedeHre OymnapaucrOoM WK aJeTucuOOM OTAENbHO

HUJIn B KOM6I/IHaHI/II/I. B OAHOM BOIIJIOIICHHUHA CY6’beKT CTaJl HCBOCIIPUUMYNBLIM K YKA3aHHOMY
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NPEAIIECTBYIOIIEMY JIEYEHHIO. B OTHOM BOIUIOIIEHHH BO BPeMs YKa3aHHOTO MPENbIIYLIEro
JeueHNs y CyObeKTa pa3BIIIMCh METACTa3bl B FOJIOBHOM MO3T.

B omHOM BOIIOEHNH PacKpBITOrO 3Aech crnocoba jeudeHus: cyorekrta ¢ MEK-
ACCOLIMMPOBAHHON OIMYyXOJbIO, CYOBEKT C METAaCTaTHYeCKOH MeJaHOMOH (Hampumep
Mmeractatudeckoil MenaHomoit ¢ mytauueii BRAF V600 wnn cnusinuem BRAF) momyuan
neuenne nHruouropom BRAF u onHum miu Gonee ueM OJHUM, HAIPUMEP OTHHUM WJIH IBYMS,
UHrHOMTOPAMH HMMMYHHBIX KOHTPOJIbHBIX TOUYEK (Hampumep JFOObIM W3 WHTHOMTOPOB
UMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKpPBITBIX 31eCh, Hampumep uHruomropom CTLA-4,
uHruoburopom PD-1 w/unmm uaruduropom PD-L1) no neuenus coenrrenneM Gopmyssl 1 uimm
ero (apmauLeBTHUECKH TPUEMIIEMON COJBIO WU coenuHeHneM ¢opmynbl Il umm ero
(dapMarieBTHYECKH MPHEMJIEMOI COJIbI0. B OIHOM BOIUIOIIEHHHM CYOBEKT paHee MOJydal
neuenue uaruouropom BRAF, BeiOpannabiM u3 sHKOpadenunda, nabpadenuda, Bemypadenuda,
N-[3-(5-xnop-1H-mupposno[ 2,3-b Jnupunun-3-unkapoorun)-2,4-nudropdennn|nponan-1-
cynbpoHaMHuma | (3R)-N-(3-[[ 5-(2-muxnonporuamupuMuanH-S-mi)- 1 H-muppono[ 2,3-
b]mupunun-3-un|kapbonmn]-2,4-mudtopdennn)-3-propnupponnans- 1 -cyappoHammna
(PLX8394), u ogauM nnu Oojee 4eM OJHUM, HAPUMeEpP OIHUM MM JIBYMsl, HHTHOUTOpaMu
UMMYHHBIX KOHTPOJIbHBIX TOUEK, HE3aBHCHUMO BBIOpPAHHBIM U3 UIHMINMyMada, HUBoJyMaba u
nemOponmsymada. B ogHOM BomuomeHnu CyObeKT cTajl HEBOCIPUHUMYUBBIM K YKAa3aHHOMY
NPEALIECTBYIOIIEMY JIEYEHHIO. B OTHOM BOIUIOIIEHUHU BO BpeMsl YKa3aHHOTO MPENbIIYLIEro
Je4eHus y CyObeKTa pa3BIIIMCh METACTA3bl B TOJIOBHOM MO3T.

B onmHOM BOIUJIOIIEHHH PAaCKPBITOrO 31ech crocoba nedeHus cyowrekta ¢ MEK-
ACCOLIMMPOBAHHOW OMYXOJIbIO, CYOBEKT C METaCTaTUYeCKOW MeJaHOMOH (Hampumep
MeTtactaTudeckoii menanomoii ¢ mytauueir BRAF V600 wmu cnusaunem BRAF) momygan
neuerne nuaruonropom BRAF, uaruduropom MEK u onHum mnu Gosiee ueM OHUM, HarpuMep
OIHUM WJIM JBYMsI, MHTHOUTOPAMU MMMYHHBIX KOHTPOJIbHBIX TOYEK (HArpuMep JIIOObIM H3
UHrHOUTOPOB MMMYHHBIX KOHTPOJBHBIX TOUYEK, PACKPBITHIX 37€Ch, HAIPUMEDP WHTHOHTOPOM
CTLA-4, unruburopom PD-1 w/umm wunruburopom PD-L1) no nedenus coenuHeHHEM
dopmyibl | wmm ero gpapmManeBTHUECKUA MPUEMIIEMON COJIbIO W coenuHeHueM Gopmysl 11
WM ero (papMauneBTUYECKH MPUEMIIEMON COJIbI0. B OJHOM BOIIIOLIEHWH CYOBEKT paHee
nony4yan Jnedenue wunruOuropom BRAF, BbiOpanHbiM U3 3HKOpadenuda, nabpadenuda,
Bemypadenuda, N-[3-(5-xnop- 1 H-muppomno[2,3-b Jmupunnn-3-munkapOornn)-2,4-
mudropdenun|nponan-1-cynspoHamuna (PLX4720) u (3R)-N-(3-[[5-(2-

LUKJIONPOMUITUPUMUANH-S5-11)- | H-rtupposo[ 2,3-b |mupunun-3-mn|kapbonui|-2,4-
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mudroppenun)-3-proprupponunun-1-cynsponamuna (PLX8394), wunrrmbutropom MEK,
BbIOpaHHBIM U3 OMHUMETHHNOA, TpaMeTHHNOAa, KoOMMeTHHNOAa, ceyMeTHHNOa, muMacepTroa,
pedameTnrnbOAa, N-[2(R),3-gurnapokcunponokcu]-3,4-agudrop-2-(2-prop-4-
noadeHmIaMuHo)OeH3aMuaa (PD-325901), 2-(2-xnop-4-nondpernaamMuHo)-N-
(umknonponunmerokcn)-3,4-nudropdbensamuna (CI-1040) u 3-[2(R),3-auruapoxcunponui]-
6-pTop-5-(2-pTop-4-uondennnamuno)-8-mermnnupuno| 2,3-d Jnupumuaun-4,7(3H,8H)-
mioHa (TAK-733), m ogHum wiu Oojiee 4eM OIHHMM, HAMpUMEp OIHHM WM IBYMS,
UHrHOUTOPAMH HMMMYHHBIX KOHTPOJIBHBIX TOUYEK (HAampumep JIOObBIM M3 WHTHOUTOPOB
UMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKpPBITBIX 31eCh, Hampumep uHruomropom CTLA-4,
uHruouropom PD-1 wwmm unruburopom PD-L1). B ogHOM Bomiomennu CyOBEKT paHee
nojy4an jedeHue uHruoOmropom BRAF, BeiOpanHbiM u3 sHKOpadenuOa, madOpadenuda u
Bemypadenuda, mnruburopom MEK, BeIOpaHHBIM U3 OuHUMeTHHHOA, TpameTHHHOA W
koOuMeTnHNOAa, 1 OMHUM UK OoJiee YeM OJJHUM, HAIpUMEpP OTHHUM HITH ABYMS, HHTHOUTOPAMHU
UMMYHHBIX KOHTPOJIbHBIX TOYEK, HE3aBUCUMO BBIOPAHHBIMHU M3 UMTMINMYyMaba, HUBOJIyMada u
nemMOponmsymada. B ogHOM BoruomeHnn CyOBeKT CTaj HEBOCHPUHUMYUBBIM K YKAa3aHHOMY
NPEAIIECTBYIOIIEMY JIEYEHHIO. B OTHOM BOIUIOIIEHWH BO BPEMsl YKa3aHHOTO MPENbIIYLIETO
JeueHns y CyObeKTa pa3BIIIMCh METACTa3bl B TOJIOBHOM MO3T.

B omHOM BOIIOMEHHH PacKpBITOrO 3Aech crocodba jedeHusi cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OMYXOJbIO, CYOBEKT C METACTATHYECKOH MeJaHOMOH (Hampumep
meractatudeckoil MenaHomoit ¢ mytauueii BRAF V600 wnn cnusauem BRAF) momydan
JieYeHNe OHUM MM OoJjiee 4eM OJHHM, HallpuMep OJHHM WIN ABYMs, aJKHJIUPYIOLINMH
areHTaMu 70 Jie4eHus: coenuHeHreM (Gopmyibl | uimn ero ¢papManeBTHYECKH MPUEMIIEMOMN
coJibt0 wim coenuHeHueMm ¢opmybl 11 wiu ero gapmaneBTHYeCKH MpUeMIIeMOl conbio. B
OHOM BOIUIOIIEHHH CYOBEKT paHee MoJydaa JICYCHHE ATKWIMPYIOLINMU areHTaMHOM,
BBIOPAHHBIMH M3 TEMO30JOMHIA, (OTEMyCTHHA, JIOMyCTHUHA M KapMyCTHHAa. B omHOM
BOILIOLICHUH CYOBEKT paHee MOoNydas JICYeHHE TeMO30JIOMHIOM. B OJHOM BOILIOIIEHUH
CyOBEKT CTall HEBOCIPHUHMYHBBIM K YKa3aHHOMY MPEALIECTBYIOIIEMY JIe4eHHIO. B omHOM
BOILJIOLIIEHUH BO BPEMsI YKA3aHHOTO MPEABIYIIEro JICUEHHsI y CYOBEKTa Pa3BIIIUCh METACTa3bl
B TOJIOBHOHM MO3T.

B omHOM BOIJIOIIEHWH PacKpBITOrO 3Aech crocoba jedeHuss cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OMyXOJbl0, CYOBEKT € METACTATHYECKUM KOJIOPEKTAJIbHBIM PaKOM
(HampuMep METacTaTUYEeCKHM KOJIOpeKTalbHbIM pakoM ¢ Myranueii BRAF V600 wmun

ciusstaueM BRAF) monydan nedenune unrudburopom MEK u ogHum mnm Gosee yeM OmgHHM,
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HamnpUMep OAHMM WJIM JIByMs, HHIMOMTOpPAaMH MMMYHHBIX KOHTPOJBHBIX TOYEK (Harmpumep
MOOBIM W3 MHTMOMTOPOB MMMYHHBIX KOHTPOJBHBIX TOYEK, PACKPBITBIX 37€Ch, HAIpUMeEp
unruoburopom CTLA-4, uarubutopom PD-1 w/unm unruburopom PD-L1) no nedenus
coenuHeHueM ¢opmybl I mim ero papMareBTH4YECKH MPHEMIIEMOH COJBIO WIIH COEAMHEHNUEM
¢dopmysbl 11 i ero papmaneBTHUECKH TPUEMIIEMON COJBIO. B 0ZTHOM BOILIOIIEHHUH CYOBEKT
panee nojy4an jedeHue naruouropom MEK, BeiOpaHHBIM 13 OMHIMETHHIOA, TpaMeTUHUOA,
koOuMeTHHuOa, cenyMeTuHHOa, numacepTuda, pedamernnuda, N-[2(R),3-
IUTUAPOKCUTIPONIOKCH |-3,4-nudTop-2-(2-¢prop-4-noadennnamuno)oensamuna (PD-325901),
2-(2-xnop-4-nondenmnamuHo )-N-( LUKIOPOMUIMETOKCH )-3,4-mudTopdenzamuna (CI-1040)
u 3-[2(R),3-nurugpokcunponui|-6-pTop-5-(2-pTop-4-iiondennnamMuHo)-8-
metuamupuno| 2,3-djmupumunna-4,7(3H,8H)-nnona (TAK-733), u ogaum win Oonee uyem
OHUM, HANpUMepP OAHHUM WJIM JBYMs, WHTHMOMTOpPAMH HMMYHHBIX KOHTPOJIBHBIX TOYEK
(HarpuMep JFOOBIM U3 WHTHOMTOPOB MMMYHHBIX KOHTPOJIBHBIX TOUEK, PACKPBITHIX 371€Ch,
Hanpumep uaruonropom CTLA-4, uarndutopom PD-1 w/mnu naruburopom PD-L1). B ongroM
BOIUIOIIEHUU CyOBEKT paHee mojy4an Jedenne wuaruobunropom MEK, BbIOpaHHBIM U3
OuHnMeTHHNOA, TpaMeTHHNOA U KOOUMEeTHHIOA, U OJHUM WU OoJiee YeM OXHHUM, HarpuMep
OJHUM WM JBYMs, WHIHOMTOPAMH MMMYHHBIX KOHTPOJBHBIX TOYEK, HE3aBUCHUMO
BbIOpaHHBIMU U3 uUnmiIuMymada, HuBoJdymMaba u memOponuzymada. B omHOM BOmiomeHun
cyOpekT panee mnojydan Jedenne uHruoutopom MEK, kotopbli mpencrasnser coboii
OvHNMETHHNO, U MHMMOMTOPOM HMMMYHHBIX KOHTPOJIBHBIX TOYEK, KOTOPBIH HpEeNCTaBIsIET
coboii HuBOyMa0, unuaumymad wiu nemOponnsymad. B oqHOM BOIUIOIIEHNH CYOBEKT CTal
HEBOCIPUHUMUHUBBIM K YKa3aHHOMY MPENUIECTBYIOIIEMY JICYSHHIO. B OJHOM BOILJIOIIEHUU BO
BpeMsl YKa3aHHOTO MPENbIOYLIero JIEUeHUs] y CyObeKTa Pa3BIJIMCh METACcTa3bl B TOJIOBHOM
MO3T.

B omHOM BOMJIOIIEHWH PacKpBITOrO 3aech crocoda jnedenus cyowbekta ¢ MEK-
ACCOLIMMPOBAHHONW OMyXOJbl0, CYOBEKT € METACTATHYECKUM KOJIOPEKTAJIbHBIM PAaKOM
(HampuMep METaCTaTUYECKHM KOJIOpEKTalbHbIM pakoM ¢ Myranueii BRAF V600 wmun
cnmusianieM BRAF) nonydan nedenne onHUM WM Oojiee 4eM OIHUM, HalpUMep OJHHUM HIIH
OBYMS, HTHTHOMTOPAMU UMMYHHBIX KOHTPOJIbHBIX TOUEK (Hampumep J0ObIM 13 WHIHOUTOPOB
UMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKpPBITBIX 31ech, Hampumep uHruomropom CTLA-4,
uHruouropom PD-1 w/unm uarnduropom PD-L1) no neuenus coennaenneM Gopmysl 1 nmm
ero (apmaneBTHUECKH NPUEMIIEMOH COJBIO WU coenuHeHueM Qopmynsl Il wumm ero

(apmanesTHdecKn TpueMiIeMoll conblo. B omHOM BOmIOmEHMH CyOBEKT paHee MOJydal
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JeYeHne OAHMM WM Ooyiee 4YeM OJHHM, HAlpUMEp OAHUM WM IBYMs, MHTHOUTOpPaMHU
UMMYHHBIX KOHTPOJIBHBIX TOYEK, HE3aBUCUMO BBIOPaHHBIMU M3 HIMIMMyMada, HUBOIymada,
nemMOponu3ymada u cacannumada. B ogHOM BorutomeHny cyOBbeKT cTajl HeBOCIPUUMYNBBIM K
YKa3aHHOMY TpeILIeCTBYIOIEMY JIeYeHHI0. B OAHOM BOIUIOLIEHUH BO BpeMsl YKa3aHHOTO
IpEebIAYIIEro JeYeHus y cyObeKTa pa3BUIINCh METACTA3bl B TOJIOBHOM MO3T.

B omHOM BOIJIOIIEHHH PacCKPBITOrO 3Aech crocoda jedenus cyobekta ¢ MEK-
ACCOLIMMPOBAHHONW OMyXOJbl0, CYOBEKT € METACTATHYECKUM KOJIOPEKTAJIbHBIM PAKOM
(HarmpuMep MyTaHTHBIM METAaCTATUYECKUM KOJIOPEKTaIbHBIM pakoM ¢ myTarueit BRAF V600
wm ciusiaueM BRAF) monywan neuenne ogaum wiu Oonee 4eM OOHMM LIUTOTOKCHYECKUM
XUMHOTEPAIIEBTUYECKHUM areHTOM JO JIeYeHus coenuHeHueM ¢opmyael [ wmm  ero
dapManieBTHYECKH TPUEMIIEMON COJBIO MM coeanHeHueM ¢opmynsl I wmmm  ero
(dapManieBTHIECKH PUEMIIEMON COJIBbI0. B OMHOM BOIUIOLIEHHH CYOBEKT IMONIyHall JIeUeHUe
okcanuratuaoM, upuHotekaHoMm, FOLFOXIRI (okcanumniaTis, MPUHOTEKAH U PTOPYpaLm),
FOLFIRI (¢onunoBas kucnora, ¢propypauni u upuHorekan) mm CAPEOX (xaneuutabun u
OKCaJIMIUIATHH) OO JieueHus coeauHeHueM ¢opmynsl | umm ero ¢apmaneBTHUECKH
pUeMIIEMON COJbI0. B 01HOM BOIIIOImEHNN CYOBEKT CTajl HEBOCIPUUMYHBBIM K YKa3aHHOMY
NPEALIECTBYIOIIEMY JIEYEHHIO. B OTHOM BOIUIOINEHHH BO BPeMsl YKa3aHHOTO MPENbIIYLIEro
JeueHNs y CyObeKTa pa3BHIIMCh METACTa3bl B TOJIOBHOM MO3T.

B opHOM BOMIOWEHHH PacKphITOrO 3Aech crocoba jeudeHus: cyobekra ¢ MEK-
ACCOLIMMPOBAHHON OMYXOJbIO, CYOBEKT C METacTaTMYECKUM KOJIOPEKTAJIbHBIM DPaKOM
(HampuMep MeTacTaTHYECKMM KOJIOPEKTaJbHbIM pakoM ¢ Mmyrammei BRAF V600 wmm
cnmusinueM BRAF) nonyuan neuenne uaruouropom EGFR, naru6uropom BRAF u ogaum nnn
Oonee dYeM ONHUM IIMTOTOKCHYECKMM XHMUOTEPANEBTUYECKUM AareHTOM [0 JICUEHHs
coenuHeHueM Gopmyiibl [ nnm ero ¢papManeBTHUECKH PUEMIIEMON COJIBIO WIIH COSTUHEHUEM
dbopmyibl I wm ero gpapmaneBTHUECKU MPUEMIIEMOU COTBIO. B OTHOM BOILIOIIEHUHN CYOBEKT
C METaCTATHYECKUM KOJIOPEKTAJIbHBIM PAaKOM paHee nojydai jJedeHne naruonropom EGFR,
BBIOpAaHHBIM M3 LETykcuMada, maHuTymyMaba, OCUMepTHHHOA, 3pioTHHHOA, redpuTHHHOA,
HenuTyMyMmala, HepaTuHuOa, JamaTHHMOA, BaHAeTaHnOa W OpurarmHHOa, WHTHOMTOPOM
BRAF, BeiOpanubiM u3 sHKOpadenmnda, nadpadenuda, semypadenunda, N-[3-(5-xmop-1H-
nupposo| 2,3-b Jnupunun-3-unkapoorun)-2,4-nudropdennn|nponan- 1 -cyneponammna
(PLX4720) u (3R)-N-(3-[[5-(2-uuknonponuimupuMuans-5-mn)- | H-nuppono[ 2,3-b mupunmns-
3-mn]kapOonnn]-2,4-nudropdpenmn)-3-proprupponunun-1-cyneponamuna (PLX8394), wu

OJHUM UJIHN Oonee uem OAHUM HUTOTOKCHYCCKUM XUMUOTCPANICBTUICCKHUM ar€¢HTOM. B OOHOM
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BOILJIOLIEHUH CYOBEKT paHee mosydan JjedeHne uHruOutopom EGFR, BeiOpanHBIM 13
nerykcumaba u mnaHutymymaba, uHruobutopom BRAF, koropeii mnpencrasisier coboit
BeMypadeHud, ¥  IUTOTOKCHYECKMM XUMHOTEPANeBTUYECKHMM  areHTOM, KOTOPBIi
npencTaBisieT coO0i MpUHOTEKaH. B 0THOM BOIUIOLIEHUH CYOBEKT CTasl HEBOCIIPUUMUYHUBBIM K
YKa3aHHOMY MPEAIIECTBYIOIIEMY JIEYeHUI0. B OAHOM BOIJIOLIEHHH BO BpeMsi YKA3aHHOIO
NPEABIAYINEro JIeUeHUs y CyObeKTa pa3BUIIMCh METACTAa3bl B TOJIOBHOW MO3T.

B omHOM BOIMJIOIIEHWH PacKpBITOrO 31ech crocoda JjedeHusi cyobekrta ¢ MEK-
ACCOLIMMPOBAHHONW OMyXOJbl0, CYOBEKT € METACTATHYECKUM KOJIOPEKTAJIbHBIM PaKOM
(HampuMep METAaCTaTUYECKHM KOJIOpEKTaIbHBIM pakoM ¢ Myrtauueii BRAF V600 wumm
cnussiueM BRAF) monydan nedenue unrudburopom EGFR u omnum win Gonee yeM OTHUM
LIUTOTOKCHYECKUM XMMHOTEPAIIEBTUYECKUM Ar€HTOM 10 JICYCHHUsS] COeqMHEeHnEM (Gopmyisl |
Wi ero (papMaleBTHYECKH MPHEMIIEMOH CONBI0 MK coenuHeHueM ¢opmynsl I wmu ero
dapManieBTHYECKH MPHEMIIEMO COJIbI0. B OMHOM BOIIIOmIEHHH CYOBEKT paHee MOoIydal
neuenne naruouropom EGFR, BeIOpanHbIM 13 eTykcHMada, maHuTyMyMada, OCHMEPTUHHOA,
spaotuHnOa, redpuruHuba, Herurymymaba, HepaTmHHMOa, nanmaTuHMOA, BaHAETaHHOA U
OpuratnaMOa, U OMHUM MK OoJiee YeM OJHUM XUMHOTEPANeBTUYECKUM areHToM. B ogHOM
BOIUIOIIEHHUH CYyOBeKT paHee mnosiydan Jiedenne uHruoutopom EGFR, BeiOpaHHBIM U3
HeTykcuMaba M MaHuTymyMmMada, M IIUTOTOKCHYECKUM XHMMHOTEPAIIEBTUUECKUM AareHTOM,
KOTOpbIit penctasisier codoit upunotekan uian FOLFIRI (¢pomuHoBast kuciaoTa, GTopypamu
U MPUHOTEKaH). B omHOM BomIomeHnH CyOBEKT CTaj HEBOCHPUUMYHBBIM K YKa3aHHOMY
INPELIECTBYIOLIEMY JIEYEHHIO. B OTHOM BOIUIOIIEHUH BO BpeMsl YKa3aHHOIO MPEIbIyIIEero
JeueHns y CyObeKTa pa3BIIIUCh METACTA3bl B TOJIOBHOM MO3T.

B omHOM BOMJIOIIEHWH PacCKpBITOrO 31ech crocoda JjedeHusi cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OMyXOJIbIO, CYOBEKT € METACTATUYECKHMM HEMEJKOKJIETOYHBIM pPaKOM
JIETKOTO (HAnpUMep METaCTaTUIECKUM HEMEITKOKJIETOUHBIM PakoM Jierkoro ¢ mytarmeld BRAF
V600 wmu cnusianem BRAF) nosnydan neueHne onmHuM wim Oojiee 4eM OIHUM, HampuMep
onHuM wiu nBywms, unruOuropamu EGFR 1o nedenus coenmunenueM ¢opmyisiel | wam ero
dapmManeBTHYECKH TPUEMIIEMOH COJBIO MM coeanHeHueM ¢opmynsl Il wmmm  ero
dapmManieBTHYECKH MPHEMIIEMO COJIbI0. B OMHOM BOIUIOMIEHMH CYOBEKT paHee MOIydal
JIeYeHNe OTHUM MK OoJiee 4eM OJTHUM, HaIlpUMep OXHUM Wid AByMsi, nHruonropamu EGFR,
HE3aBHCHMO BBIOPAHHBIMH W3 LETyKCcHMaba, maHuTymymaba, OCHMEPTHHHOA, 3PJIOTHHUOA,
rebutnHNOa, HerMTyMymala, HepaTHHHOA, JamaTuHNOa, BaHAeTaHnOa u OpuratuHHOa. B

OJTHOM BOIUIOIIEHHH CYOBEKT paHee Mojydal JieueHne 3pJIoTHHUOOM. B opHOM BomiomeHnun
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CYyOBEKT paHee moJiydaj JiedeHue reuTuHuOOM. B OmHOM BOMIIOMEHHH CyOBEKT paHee
noJiy4yas JiedeHue SpJoTHHHOOM u repuruHnOOM. B omHOM BOmIOmEHHUH CYyOBEKT CTal
HEBOCIPUUMUHUBBLIM K YKa3aHHOMY IPEILIECTBYIOIIEMY JIEUeHUIO. B OJTHOM BOIUIOIIEHUH BO
BpeMsl YKa3aHHOTO MPENbIAyINero JieueHus y CyObeKTa pa3BHIIMCh METacTasbl B T'OJOBHOM
MO3T.

B omHOM BOIMJIOIIEHHWH PacCKPBITOrO 3Aech crocoba JjedeHus cyobekta ¢ MEK-
ACCOLIMMPOBAHHOW OMyXOJIbIO, CYOBEKT € METACTATUYECKHMM HEMEJKOKJIETOYHBIM pPaKOM
JIETKOro (HampuMep METAaCTaTHYECKHM HEMEJKOKJIETOUYHbIM PAKOM JIETKOTO € MyTaluei
BRAF) panee monyuan neuenne uHruomropom BRAF, BbiOpanHbIM u3 3HKOpadeHuoa,
nabpadenuda, semypadenuda, N-[3-(5-xnop-1H-nuppono[2,3-bnupunun-3-mikapOoHu)-
2.4-mudropdennn|-nponan-1-cynbhoHamuna (PLX4720) U (3R)-N-(3-[[5-(2-
UKJIONPOMUITUPUMUANH-5-11)- | H-rtupposio[ 2,3-b Jmupunun-3-mn|kapbonmi|-2,4-
madropdenun)-3-proprupponunun-1-cynsponamuna (PLX8394), wunrrnbutropom MEK,
BbIOpaHHBIM U3 OMHUMETHHNOA, TpaMeTHHNOAa, KOOMMeTHHNOA, ceyMeTHHIOA, muMacepTHoa,
pedamernanbOA, N-[2(R),3-guruapoxcunponokcu]-3,4-gudrop-2-(2-grop-4-
nonQeHnIaMIHO )OeH3aMHuIa (PD-325901), 2-(2-xnop-4-nondennnamuno)-N-
(uuknonponunmMeTokcn)-3,4-nudpropdbenzamuna (CI-1040) u 3-[2(R),3-nuruapokcunponun]-
6-pTop-5-(2-pTop-4-nondennnammno)-8-mernnnupuno| 2,3-d Jnupumuaun-4,7(3H,8H)-
moHa (TAK-733), u unruburopom EGFR, BbiOpaHHBIM M3 1eTykcrMaba, maHutymymada,
ocuMmepTuHHOa, dprotuHMOa, repuTnHNOA, HEUUTyMymada, HepaTuHuOa, JaNmaTUHHOA,
BaHneTaHnOa u OpuratuHuba, A0 JedeHHs coequHeHneM ¢opmyiasl | win  ero
(dapManieBTUYECKH TPUEMIIEMON COJIbI0, WM coenuHeHueMm ¢opmyasl I wmm  ero
(apManieBTUYECKH MPHEMJIEMOI COJIbI0. B OMHOM BOMIOMIEHMH CYOBEKT paHee MOJydal
neuenne wuHruouropom BRAF, BboiOpanHbiM u3 Bemypadenuda, nadpadenuda u
sHKopadennda, u uaruburopom EGFR, BeiOpanHbIM M3 1eTykcuMaba u nmaHuTymymada, 1o
JeueHus: coeqruHeHneM Gopmyinl I nnm ero gapmaneBTudecku mpueMieMoi conbio. B omHOM
BOILJIOLIIEHUU CYOBEKT CTaJl HEBOCTIPUIMUYHUBBIM K YKa3aHHOMY TPEAIIECTBYIOIIEMY JICUEHHIO.
B oxHOM BOIUIOIIEHNH BO BPEMsl YKa3aHHOTO MPEABIYIIEro JeUeHUs Y CyObeKTa pa3BUIIHChH
METaCTa3bl B FOJJOBHOU MO3T.

B omHOM BOIJIOIEHWH PacKpBITOTO 3Aech crocoda jedeHus: cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OIyXOJIbIO, CYOBEKT C METACTATUYECKUM PAKOM LIUTOBUIHOM >KeJe3bl
(HampuMep MeTacTaTHYeCKHM PaKkoOM IMHTOBUAHOHN kene3bl ¢ Mytauueli BRAF V600 wmm

ciusuneM BRAF) panee mnonyuan nedenne wunruOburopom BRAF, BeiOpanHBIM 13
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sHkopadenunda, nabpadennda, Bemypadenuda, N-[3-(5-xmop-1H-mupposno[2,3-b]nupuaun-3-
wikapOonun)-2,4-nudropdenmn |nponan-1-cynpponamuna (PLX4720) u (3R)-N-(3-[[5-(2-
LUKJIONPOMUIMTUPUMUANH-S-11)- | H-rtupposio[ 2,3-b |mupunun-3-mn|kapbonui|-2,4-
aupropdenun)-3-propmupponuans-1-cyasponamuna (PLX8394), wunruburopom MEK,
BBIOPaHHBIM M3 OMHUMETHHHOA, TpaMeTHHN0a, KoOOMMeTHHIOA, ceyMeTHHIOa, MIMacepTHoa,
pedamernanba, N-[2(R),3-guruapoxcunponokcu]-3,4-audrop-2-(2-grop-4-
HondennnaMuHo )oeH3aMuIa (PD-325901), 2-(2-xnop-4-iondennnamuno)-N-
(uuknonponuiMeTokcn)-3,4-nudpropdbenzamuna (CI-1040) u 3-[2(R),3-nuruapoxkcunpornu]-
6-pTop-5-(2-pTop-4-iiondennnamuno)-8-mermnmupuno| 2,3-d Jrupumuaua-4,7(3H,8H)-
mnoHa (TAK-733), u uaruburopom EGFR, BeIOpaHHBIM M3 1eTykcnMada, maHutymymada,
OoCUMepTHHHOA, 3pioTHHMOa, repuTHHNOA, HeIUTYyMyMada, HepaTuHuOa, JamnaTuHuoOa,
BaHAeTaHMOa W OpuratmHHOa, OO0 JiedeHus coeanHeHueMm Qopmynaer | wimm  ero
(bapmanieBTHIECKH TPUEMIIEMOH COJIBIO, coennHeHneM (popmyel 11 mmm ero papmaneBTHUECKH
pUEMIIEMON COJbI0. B 0OTHOM BOIUIOIEHNH CYOBEKT paHee MOyyal JIEYeHHe HHIHONTOPOM
BRAF, BwiOpanHeiM u3 BemypadenuOa, nabpadennda u sHKopadeHuda 10 JedeHHs
coenuHeHneM ¢opmynbl | wimm ero ¢QapmaueBTudeckn mnpuemiaeMol conplo. B ogHOM
BOIUJIOLIEHNHU CYOBEKT CTaJ HEBOCTIPUMMYHUBBIM K YKa3aHHOMY MPEALIECTBYIOIIEMY JICUEHHIO.
B ogHOM BOMUIIOIEHHH BO BpeMsl YKAa3aHHOIO MPENbITYLIEro JeUeHNs y CyObeKTa pa3BUIIHCh
MEeTacTa3bl B TOJIOBHON MO3T.

B omHOM BOIJIOIIEHHH PACKPBITOrO 37ech crocoba nedeHus cyowrekta ¢ MEK-
aCCOLIMMPOBAHHOM OMyXOJIbl0, CyObekT umeeT LMD u panee nonyua jiedueHue HHTHOUTOPOM
BRAF u omaum wnm Oojiee 4eM ORHUM, HANpUMep OOHUM WM JBYMs, WHTHOUTOpaMH
UMMYHHBIX KOHTPOJBHBIX TOYEK (Hampumep JHOObBIM W3 WHTHOMTOPOB HMMYHHBIX
KOHTPOJIbHBIX TOUEK, PACKPBITBIX 3/1€Ch, HanpuMep uHruouropom CTLA-4, uarnduropom PD-
1 wwumu wunruOutopom PD-L1) no nedyenuss coeguHenuem Qopmyner [ wuam  ero
(apMarieBTHIECKH TPUEMIIEMOH COJIBIO, coennHeHueM (popmyel 11 mm ero papmaneBTHUECKH
NpUEMIIEMON COJbI0. B OTHOM BOIUIOIEHHH CYOBEKT paHee MOyyal JIEYeHHe HHIHONUTOPOM
BRAF, BoiOpanubiM u3 sHKOpadenunda, nadpadenuda, semypadenunda, N-[3-(5-xmop-1H-
nupposo| 2,3-b Jnupunun-3-unkapoornn)-2,4-nudropdennn|nponan- 1 -cyneponammna
(PLX4720) u (3R)-N-(3-[[5-(2-uuknonponuimupuMuant-S-mn)- 1 H-nuppono[ 2,3-b mupunms-
3-mn|kapoonnn|-2,4-mudropdpenmn)-3-proprupponunun-1-cyneponamuna (PLX8394), wu
OOHUM Wi Ooyiee 4eM OJIHUM, HalpuMep OAHHM WJIHM JABYMs, MHIHOUTOPAMU HMMYHHBIX

KOHTPOJIbHBIX TOYECK, HE3aBUCUMO BbI6paHHbIMI/I nu3 I/IHI/IJ'II/IMYMa6a, HI/IBO.]'IyMa6a u
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nemMOponusymada. B ogHOM BomuomeHn#n CyObeKT CTajl HEBOCIPUHUMYUBBIM K YKAa3aHHOMY
NPEALIECTBYIOIIEMY JIEUEHHIO.

B omHOM BOIIOEHHH PacKpBITOrO 34ech crnocoba jeudeHusi cyobekrta ¢ MEK-
aCCOLIMMPOBAHHOM ONyXOJbi0, cyOBbekT nmeer LMD u panee nonyyan jedeHne HHruOuTopom
BRAF, uarntburopom MEK 1 onHumM mmm Gojee ueM OJHHM, HAPUMeEP OIHHUM WM JIBYMS,
UHrUOMTOpAMH HMMMYHHBIX KOHTPOJIbHBIX TOUYEK (Hampumep JEOObIM M3 HHTHOMTOPOB
UMMYHHBIX KOHTPOJIbHBIX TOYEK, PACKpPBITBIX 31eCh, Hampumep wuHruouropom CTLA-4,
uHruouropom PD-1 w/unmm uaruduropom PD-L1) no neuenus coenrrenueM Gopmyssl 1 uimu
ero (¢apMaleBTHYECKH MPHEMJIEMON Ccoibto, coenuHeHueM ¢opmynel Il wmm  ero
(apManieBTHYECKH MPHEMJIEMON COJIbI0. B OIHOM BOIUIOIIEHHHM CYOBEKT paHee MOJydal
neuenue naruouropom BRAF, BeiOpannbiM u3 sHKOpadenunda, nabpadenuda, Bemypadenuda,
N-[3-(5-xnop-1H-muppono[ 2,3-b Jnupunun-3-unkapoornn)-2,4-nudropdenmn|npomnan-1-
cynbponamuna  (PLX4720) wu  (3R)-N-(3-[[5-(2-muxnonporunmupuMuauH-S-ni)-1H-
nupposo|2,3-b Jnupunun-3-wun | kapoonun|-2,4-nudropdenmn)-3-gropnupponuaus- 1 -
cynbponamuna (PLX8394), wunruburopom MEK, BbiOpanHbIM u3 OuHUMETHHUOA,
TpamMeTHHHOA, KoOnMeTHHUOA, cenymMeTnHmOa, nuMacepTuoa, pedamernnuda,
N-[2(R),3-guruapoxcunponokcu]-3,4-nudrop-2-(2-prop-4-noadpennnaMmuno)oeH3amMmmuna
(PD-325901), 2-(2-xnop-4-noadennaamMuHo)-N-(LIUKJIOTPONTUIMETOKCH )-3,4-
mupropbensamuna  (CI-1040) wu  3-[2(R),3-gurnapoxcurnponui]-6-dprop-5-(2-prop-4-
nondenunamuno)-8-merunnupuno-[2,3-dnupumuaun-4,7(3H,8H)-nuona  (TAK-733), wu
MHIHOUTOPOM HMMMYHHBIX KOHTPOJIbHBIX TOYEK (Hampumep JOOBIM W3 HHTHOHTOPOB
UMMYHHBIX KOHTPOJIbHBIX TOYEK, PACKpPBITBIX 31eCh, Hampumep uHruouropom CTLA-4,
uHruouropom PD-1 w/umm unruburopom PD-L1). B ogHoM Bomiomennu CyOBEKT paHee
nojy4an jeueHue uHruOuropom BRAF, BeiOpanHbIM n3 sHKOpadenuOa, nadpadenuda u
Bemypadenuda, unruburopom MEK, BeIOpaHHBIM U3 OuHUMeTHHHOA, TpameTHHHOA W
koOuMeTHHNOA, 1 OTHUM UK OoJiee YeM OTHHUM, HAaIIPUMEpP OAHHUM HJIH ABYMsI, HHTUOUTOPaMH
UMMYHHBIX KOHTPOJIbHBIX TOYEK, HE3aBUCUMO BBIOPAHHBIMH U3 UIMIIIMMyMaba, HUBOIyMada
nemMOponuzymada. B ogHOM BOIUIOmEHNH CyOBEKT CTajl HEBOCIPUHUMYUBBIM K YKa3aHHOMY
NPEAIIECTBYIOIIEMY JICUEHHIO.

B omHOM BOIJIOIEHWH PacKpBITOTO 3Aech crocoda jedeHus: cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OIMyXOJbI0, CyOBeKT umeer LMD u paHee mosyyan JiedeHHE OOHUM WU
Oonee yeM ONHUM, HANPUMEP OAHUM WJIH JBYMs, HHI'MOUTOPAMH MMMYHHBIX KOHTPOJIbHBIX

TOYeK (Hampumep JOOBIM M3 WHIMOMTOPOB MMMYHHBIX KOHTPOJIBHBIX TOYEK, PACKPBITHIX
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3nech, Hanpumep unruouropom CTLA-4, uarnouropom PD-1 n/nnm nuaruburopom PD-L1) no
aeueHuss coenuHeHneM ¢opmyabl [ wim ero (apmaneBTHUECKH IPHEMIIEMOH COJBIO,
coenuHeHueM ¢opmynel II unm ero dapmaneBTHUeCKH NpuemieMol coibio. B omgHOM
BOIUIOIEHUU CYOBEKT paHee IMOoJydas JieueHWe OJHMM MWK Oojiee 4eM OIHUM, HampuMep
OOHMM WJIM JBYMS, WHIUOUTOPAMH HWMMYHHBIX KOHTPOJIbHBIX TOYEK, HE3aBHCHMO
BbIOpaHHBIMU U3 unmiuMymada, HuBOJdyMada u memOposimsymaba. B ogHOM BoMmIOmeHun
CyOBEKT CTaJl HEBOCIIPUHUMYHUBBIM K YKa3aHHOMY MPENLIECTBYIOIEMY JICUSHHIO .

B omHOM BOIMJIOIIEHWH PacCKpBITOrO 3ech crocoda JjeudeHusi cyobekta ¢ MEK-
ACCOLIMMPOBAHHOW OMyXOJbIO, CYOBEKT HMeeT TIJHOMYy W paHee OblUl MOABEPTHYT
XUPYPTUYECKOMY BMEINATENbCTBY OO JiedeHus coepanHeHueM ¢opmynel [ wmm  ero
(apmMarieBTHIECKH TPUEMIIEMOH COJIBIO, coennHeHneM (popmyel 11 mmm ero papmaneBTHUECKH
NPUEMIIEMON COJIBI0. B OZTHOM BOIIIOIIEHNH CYOBEKT CTaJl HEBOCIIPUUMYHBBIM K YKa3aHHOMY
NPEAIIECTBYIOIIEMY JIEUeHHI0. B OTHOM BOIUIOIIEHUH IIMOMa NMPEACTABISIET CO0O0MH ruomMy 2
CTEIIeHH, 3 CTENEHH WJIN 4 CTEeIeHH.

B onmHOM BOmIOLIEHMH pacKpBITOrO 3x1ech crocoda nedenus cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OIYXOJIBbIO, CYOBEKT MMEET TNIMOMY M paHee ObUI MOJBEPTHYT JIy4EBOM
Tepanuu (HampuMep Jy4eBOH Tepamuy BCEro TOJOBHOTO MO3ra MIIM CTEPEOTAKCHYECKON
pPamuOXHPYpPruM) A0 JiedeHus coequHeHueM ¢opmynsl | wnm ero (¢apmaneBTHUECKH
IpUEMIIEMON COJBIO, coeanHeHueM Qopmyibl Il unm ero QapmaneBTudecku NpUEeMIeMON
conmblo. B omHOM BoOmomeHWM CyOBEKT CTajl HEBOCHPUUMYHUBBIM K YKa3aHHOMY
IPEeIeCTBYIOIIEMY JISUEHHIO. B OTHOM BOIIIOIIEHNH IIOMa NpeACTaBisieT coO0i rimomy 2
CTEIIeHH, 3 CTENEeHHU U 4 CTEeNEHHU.

B omHOM BOMJIOIIEHWH PacCKpBITOrO 31ech crocoda JjedeHusi cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OMYXOJIBIO, CYOBEKT UMEET TJIMOMY M PaHee MOJTydall JISYeHUEe OJHUM HITH
Oonee YeM OIHUM IIUTOTOKCHYECKMM XHMHOTEPANEBTUYECKUM areHTOM [0 JICUeHHs
coenuHeHueM (opmyibl | wu ero papManeBTHUECKH NPUEMIIEMONH COJIBIO, COCTUHEHUEM
dbopmyel 11 wm ero papmaneBTHUECKU MPUEMIIEMOH COJTBIO. B 0OTHOM BOILIOMEHUH CyOBEKT
paHee TmoNydan JieYEHHE OJHUM HJIM  Oojiee 4YeM  OJHHUM  LHUTOTOKCHYECKUM
XUMHOTEPAIEBTUYECKUM areHTOM, HE3aBHCHMO BbIOPAHHBIM M3 LIUCILIATHHA, TIEMETPEKCENa,
BUHOpENOWHA U MakKJIUTakcena. B oJHOM BOIUIOIMEHNH CYOBEKT CTaj HEBOCIPUHUMYHUBBIM K
YKa3aHHOMY IPEALIECTBYIOIIEMY JIEYEHUKO. B ONHOM BOIUIOLIEHHH IJIMOMA MPEACTABIISIET

co0oif rmmomy 2 cTerneHu, 3 CTeeHH UK 4 CTETIeHU.
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B omHOM BOIIOMEHHH PacKpBITOrO 3Aech crocoba jedeHusi cyobekta ¢ MEK-
aCCOLIMMPOBAHHON OMyXOJbl0, CyObekT nMeer MEK-acCOUMUpPOBaHHYIO TIHOMY U paHee
Nojly4aj JieueHHe WMHIMOUTOPOM OpHHUTHUHAEKApPOOKCHIIA3bl 1O JIEYEHHUs COEAMHEHUEM
dopmyael I nnm ero papmaneBTrdecKku mpueMIIeMoi Conblo, coeauHeHneM ¢opmysl 11 wu
ero (apMaLeBTHYECKH NPUEMIIEMOIT COJbI0. B OHOM BOIUIOLIEHNH CYOBEKT paHee MoJydalt
JIeYeHHe MHIMMOUTOPOM OPHUTHHAEKAPOOKCHIIA3bI, KOTOPBIM SIBJIETCS 3(JIOPHUTHH (B BUIE
panemara, wiu D-, wim L-sHanTHOMepa). B ogHOM BOMIOIIEHHMH CYyOBEKT CTal
HEBOCIIPUUMYUBBIM K YKa3aHHOMY MPEAIIECTBYIOLIEMY JIeUeHHIO. B OIHOM BOIUIOLIEHUH
TJIOMa MPENCTAaBIISAET COO0H rMOoMy 2 CTENEeHH, 3 CTETIeHU HITH 4 CTENeHH.

B omHOM BOMJIOIIEHWH PaCcCKPBHITOrO 3Aech crocoda jedenus cyobekta ¢ MEK-
aCCOLIMMPOBAHHON OMyXOJIbl0, CyObekT nmeer MEK-acCOUMUpPOBAaHHYIO TIHOMY U paHee
NOJIy4aJj JIeueHHe aKWIMPYIOLIMM areHTOM 10 JIeueHUs! coennHeHneM ¢opmydsl | wmu ero
(bapmanieBTHIECKH TPUEMIIEMOH COJIBbIO, coennHeHreM Gopmyiel 11 nmm ero papmaneBTHUECKH
NPUEMIIEMOH COJIBIO. B OTHOM BOIUIOIIEHNH CYOBEKT paHee MOTyyal JISYEHUE ATKUITHPYIO LM
areHToM, BBIOPAHHBIM M3 TEMO30JIOMH[A, JJOMYCTHHA U KapMyCTHHA. B omHOM BOIIIOIIeHUN
CyOBEKT CTasl HEBOCIPHUMMYHBBIM K YKA3aHHOMY IMPEALIECTBYIOIEMY JIe4eHHIO. B omHOM
BOIUJIOLIEHNH TJIMOMA MPEACTABIsIET COOON INTMOMY 2 CTENEHHU, 3 CTETIEHU WU 4 CTENEeHH.

B omHOM BOIIOMEHHH PacKpBITOrO 3Aech crocodba jedeHusi cyobekta ¢ MEK-
aCCOLIMMPOBAHHON oOmyXxoubto, cyObekT umeer MEK-accounupoBaHHYIO TIHOMY M paHee
HOJTy4all JIeYeHHe ANKWIHPYIOIIUM areHTOM W MHIHOUTOPOM OPHHUTHHIEKapOOKCHIIA3bI /0
JedeHust coenuHeHueM ¢opmynsl [ mwim ero ¢apMauneBTHYECKH INPUEMIIEMOI COJIBIO,
coenuHeHueM (Gopmyiabl Il uam ero ¢apmaneBTHUECKH NpUEeMIIEMON COblo. B omHOM
BOILIOLICHUH CYOBEKT paHee MOJydas JIeUeHUE ATKUIMPYIOLUIMM areHTOM, BBIOPAHHBIM H3
TEMO30JIOMHU/Ia, JIOMyCTHMHA W KapMyCTHHA, U WHTHOMTOPOM OPHUTHHIEKAPOOKCHIIA3bI,
KOTOPBIM siBJIsieTCsl 3(QIopHUTHH (B BUIE panemara, wind D-, win L-sHanTHOMepa). B ogHOM
BOILJIOLIEHNU CYOBEKT CTaJ HEBOCTIPUIMYHUBBIM K YKa3aHHOMY TPEAIIECTBYIOIIEMY JICUEHHIO.
B ogHOM BOIUIOIIEHHH TIIMOMa MPEACTABIsieT COOOW IIMOMY 2 CTENeHH, 3 CTeNneHH Wid 4
CTETEeHU.

B omHOM BOIJIOIIEHWH PacKpBITOTO 3Aech crocoda jedeHus: cyobekta ¢ MEK-
ACCOLIMMPOBAHHON OMyXOJIbl0, CyObekT nmeer MEK-acCOUMUpPOBaHHYIO TIHOMY U paHee
NOJIy4ajl JIeYeHHe C TIOMOILIBIO JIy4eBOH Tepanmuu (HampuUMep JIy4eBOH Tepamuu BCETO
TOJIOBHOTO MO3ra MJIM CTE€PEOTAKCUYECKOH pagMOXUPYPrUH) U aJKWIMPYIOIIErO areHTa 0

JgeyeHus coenuHeHueM ¢opmyabsl [ wim ero ¢apmaneBTHUECKH NPUEMIIEMON COIIBIO,
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coenuHeHueM ¢opmynel Il unm ero dapmaneBTHUeCKH mpuemieMoll conbio. B omHOM
BOIUJIOLIEHUH CYOBEKT paHee IOoJydals JIeYeHHEe C MOMOLIBIO JIydeBOH Tepanuu (Harpumep
Jy4eBOH Tepanuu BCEro TOJOBHOIO MO3ra MM CTEPEeOTAKCHYECKOH PpaguOXUPYPrHH) H
AJIKWJIMPYIOLIETO areHTa, BBIOPAHHOTO M3 TEMO30JIOMHA, JIOMYCTHHA M KapMyCTHHA. B ogHOM
BOIUIOIIEHNUHU CyOBEKT CTal HEBOCIPUIMYHBBIM K YKa3aHHOMY IPEIIIECTBYIOIIEMY JICUSHHIO.
B ogHOM BOIUIOIIEHHH TJIHOMA MPEACTABIsieT COOOH IIMOMYy 2 CTENeHH, 3 CTeNneHH Wid 4
CTETIeHU.

B omHOM BOIMJIOIIEHWH PacCKpBITOrO 3ech crocoda JjeudeHusi cyobekta ¢ MEK-
aCCOLIMMPOBAHHON OMyXOJIbl0, CyObekT mmeer MEK-acCOUMUpPOBAHHYIO TIHOMY U paHee
NoJlyyas JieueHHE aHTUTEJbHBIM TepaneBTUYECKUM CpPEACTBOM A0 JIEUEHHUs COeAUHEHHEM
dbopmyibl I umu ero papmaneBTHUECKH TPUEMIIEMON COJIbIO, coenunenueM Gopmyst 11 mmm
ero (hapMaLeBTHYECKH MPHEMJIEMOH conbio. B onHOM Bomomennn cyOBeKT paHee MoTydal
JICYEHNE AHTUTENIbHBIM TEPANIeBTHYECKHUM CPEICTBOM, KOTOPBIM sIBIsieTcs OeBaunzymad. B
OHOM BOIUIOLIEHUH CYOBEKT CTajl HEBOCIPUHUMYHUBBIM K YKAa3aHHOMY NPEAIIECTBYIOIIEMY
JeYeHH0. B 0IHOM BOIUIOIEHUH IIIMOMA MPEACTABISET COO0M rMoMy 2 CTETNeHH, 3 CTeTeH!
Uiu 4 CTeNeHu.

B omHOM BOIIOIEHHH PacKpBITOrO 34ech crocodba jedeHusi cyobekrta ¢ MEK-
acCOLIMMPOBAaHHON omyxonpto, uMeer MEK-acconmupoBaHHyr TIHOMYy H paHee ObLI
NOJBEPTHYT XUPYPru4eCKOMy BMELIATEIbCTBY U JIyU€BOH Tepanuu A0 JEeUEHUs] COCUHEHUEM
dopmybl [ unu ero papmarneBTHUECKH NPUEMIIEMOI COJbI0, coequHeruem Gopmyiel 11 win
ero (apmaneBTUYeCKH MpPUEMIIEMOH CONbl0. B OZHOM BOIUIOIEHHMH CYOBEKT CTall
HEBOCIIPUUMYUBBIM K YKa3aHHOMY IPEAIIECTBYIOLIEMY JIeUeHUIO. B OIHOM BOIUIOLIEHUH
TJIMOMA MPENCTaBIIseT COO0H rMoMy 2 CTeneHH, 3 CTETIeHH WIH 4 CTeTeHU.

B omHOM BOMJIOIIEHWH PacKpBITOrO 31ech crocoda JjedeHusi cyobekta ¢ MEK-
aCCOLIMMPOBAHHON omyxonpto, uMeer MEK-acconmupoBaHHYK TJIHOMY H paHee ObLI
MOJBEPTHYT XHUPYPrUYeCKOMY BMEINATEIbCTBY, Jy4eBOH Tepamuu U IMOoJydala JiedeHUe
ANKUJIIPYIOLIUM areHTOM JI0 JISYeHHUsl coennHeHrneM Gopmyisl | mmu ero gpapManeBTHIECKH
PUEMJIEMON COJIBIO, coenuHeHueM ¢opmyiibl 11 win ero gapManeBTHYECKH MPHEMIIEMON
conpt0. B omHOM BoOmOmEHHUH CyOBEKT paHee OBLT IOIBEPTHYT XHUPYPTHYECKOMY
BMEIIATENbCTBY, JIyYEBOH TEpANUH (HAPUMED JIyUeBOH TEPAIHH BCETO TOJOBHOIO MO3Ta WIIH
CTEPEOTAKCHUYECKOW PAAMOXUPYPrHUHM) M TOJyYad JIEUSHHE AIKWINPYIOLUIMM areHTOM,

Bbl6paHHbIM U3 TEMO30JIOMHA, JIOMYCTHHA U KapMyCTHHA. B OJHOM BOINIOIICHHUHN CY6’beKT
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CTaJl HEBOCIIPUUMYHBBIM K YKa3aHHOMY IPEIIECTBYIOIEMY JIedeHUI0. B oHOM Bomiomennn
IJIMOMa MPENCTaBIIsAeT COOOH rMoMy 2 CTENeHH, 3 CTENEeHU N 4 CTENEeHH.

B omHOM BOIIOEHHH PacKpBITOrO 34ech crnocoba jeudeHusi cyobekrta ¢ MEK-
aCCOLIMMPOBAHHON omyxoubto, cyObekT umeer MEK-accoummpoBaHHYIO TIIMOMY M paHee
nonyyan jedenne uHruoutopom BRAF no neuenust coemunenunem ¢opmynsl I umm ero
(apManieBTUYECKH MPHEMJIEMOI COJIbI0. B OMHOM BOMIOLIEHMH CYOBEKT paHee MOoJydal
neuenne nHruoOuTopoM BRAF, BeiOpanubiM u3 N-[3-(5-xnmop-1H-nuppono[2,3-bnupuaun-3-
wikapoonmn)-2,4-nudroppenmn|nponan- 1 -cynpponamuna  (PLX4720), Bemypadenuda,
nabpadenuda, sHropapennda u  (3R)-N-(3-[[5-(2-umknonponmimupumMuanH-5-wmn)-1H-
nupposo|2,3-b Jnupunus-3-win |kapoonmn|-2,4-nudropdenmn)-3-gropnupponuaus- 1 -
cynapponamuna (PLX8394). B ogHOM BOIIOMIEHWH CYOBEKT CTall HEBOCIPHHMYHUBBIM K
YKa3aHHOMY TPENLIECTBYIOIEMY JIEYeHUI0. B OJHOM BOIUIOIIEHHH TJIMOMa MPEACTaBISET
co0o# raromy 2 CTeneHH, 3 CTeNeHN WK 4 CTEeTIeHH.

B omHOM BOIJIOIIEHWH PacKpBITOTO 3Aech crocoda jedeHusi cyobekta ¢ MEK-
aCCOLIMMPOBAHHON OMyXOJIbl0, CyObekT nmeer MEK-acCOUMUpPOBaHHYIO TIHOMY U paHee
nonyyan yiedenre uHruoOutopom BRAF u muruburopom MEK 1o nedeHusi coenmuHeHUEM
dopmynsl I umm ero papManeBTHUECKH TPUEMIIEMON COJIBIO, COJIBBATOM WJIH MOJUMOP(OM,
i coepuHeHneM ¢popmyisl 11 wmu ero gapmareBTHUECKH MPUEMIIEMOI COJBIO, COBBATOM
wi nonumopdom. B ogHOM BomiomeHnn CyObEKT paHee MOoydal JieueHHe WHTHOUTOpOM
BRAF, BeiOpanneiM  u3  N-[3-(5-xnop-1H-nuppono[2,3-b|mupunun-3 -unkapOonmn)-2,4-
mudropdenun|nponan-1-cyapponamuna  (PLX4720), Bemypadenuba, nabpadenuda,
sHKOpadeHnda u (3R)-N-(3-[[ 5-(2-mmxnonporuamupuMuanH-S-mi)- 1 H-muppono[ 2,3-
b]mupunun-3-un|kapbonmn]-2,4-mudTopdennn)-3-propnupponuans- 1 -cyappoHamuna
(PLX8394), u wunrudburopom MEK, BbiOpaHHbIM 13 OuWHHUMeTHHHOA, TpaMeTHHHOA,
KoOuMeTHHuOa, ceNyMeTuHHOa, numacepTuoa, pedamernanOa, N-[2(R),3-
OUTHAPOKCUTIPOTIOKCH |-3,4-nud Top-2-(2-prop-4-uondpenmnamuno)oenzamuna (PD-325901),
2-(2-xnop-4-noadennnamuHo )-N-( HUKJIOTPOTHIMETOKCH)-3,4-nudropOeH3amuna
(CI-1040) u  3-[2(R),3-purunpokcumnponmi]-6-¢grop-5-(2-¢prop-4-noadernnammuno)-8-
metuamupuno|2,3-d Jmupumunna-4,7(3H,8H)-nnona  (TAK-733). B omHOM BOIUIOIIEHUH
cyObekT panee monydan nedeHue uHruoutopom BRAF, BeIOpaHHBIM M3 3HKOpadeHuda,
nabpadpennda u Bemypadenuda, u wmHrudburopom MEK, BHIOpaHHBIM U3 OWHUMETHHHOA,

TpamMeTHHHOAa 1 KoOuMeTHHHOA. B 0mHOM BOIUIOmMEHNN CyOBEKT CTajl HEBOCTIPUMMYHUBBIM K
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YKa3aHHOMY NpEIIECTBYIOLIEMY JIEYeHUI0. B OHOM BOIUIOIIEHHUU TJIHMOMA IMPEACTABISET
co0oii rmroMy 2 CTeneHy, 3 CTeNeHN WK 4 CTEeTIeHH.

B omHOM BOIIOEHHH PacKpBITOrO 34ech crnocoba jeudeHusi cyobekrta ¢ MEK-
ACCOLIMMPOBAHHON OMyXonblo, cyObekT umeer MEK-acconmupoBaHHYIO TaHIIIMOTIMOMY
CTBOJIa TOJIOBHOTO MO3ra W paHee mosy4an JjedeHue uHruouropom BRAF no neuenus
coenuHeHueM (opmynbl | wiu ero papManeBTHYECKH NMPUEMIIEMON COJIBIO, COSIMHEHHUEM
dbopmybl I wnu ero papmaneBTHUECKU MPUEMIIEMON COJTBIO. B 0THOM BOILIOMEHUH CyOBEKT
panee nosydan jeueHne nHruoutTopom BRAF, BeiOpanHbiM n3 suKopadennda, nadbpadenuda,
Bemypadenuda, N-[3-(5-xnop- 1H-tuppomno[2,3-b Jmupunnn-3-mnkapOormn)-2,4-
mudropdenmn |nponan-1-cynbpoHamuna (PLX4720) u (3R)-N-(3-[[5-(2-
UKJIONPOMUITUPUMUANH-5-11)- | H-rtupposio[ 2,3-b Jmupunun-3-mn|kapbonmi|-2,4-
mudropdennn)-3-propmupponunun-1-cynsponamuna (PLX8394). B omHOM BomuomeHnn
cyObekT panee mosydan JedeHue uHruOutopoMm BRAF, BeIOpaHHBIM M3 3HKOpadeHuda,
nabpadenunda u Bemypadenuda. B oqHOM BOIIIOMEHNH CYyOBEKT CTal HEBOCIIPHUHMYHUBBIM K
YKa3aHHOMY IPeLIECTBYIOLIEMY JICUEHUIO.

HecMoTtps Ha TO, 4TO reHeTHdecKkasi OCHOBa OHKOI€HE3a MOXKET BapbUpOBATLCS MU
pa3HBIX THUNAX paKa, KIJIETOYHbIE M MOJIEKYJSIPHbIE MEXaHH3MbI, HEOOXOOUMBIE IS
00pa3oBaHUs METACTa30B, MO-BUAMMOMY, SIBJISIFOTCSI CXOAHBIMH IJII BCEX TUIIOB COJIMIHBIX
omyxoseii. Bo BpeMsi MeTacTaTHueCcKOro Kackaja pakoBble KJIETKH TEPSIIOT MHTUOMpPYIOIIHe
pPOCT OTBETHBIE PEAKLHH, MOABEPTar0OTCS HM3MEHEHUSIM AaIre3MBHOCTH M BbIPAOATHIBAIOT
(bepMeHTBI, KOTOpBIE MOIYT pa3pyIINTh KOMIIOHEHTbl BHEKJIETOYHOTO MAaTpHKCa. ITO
NPUBOIUT K OTKPEIUIEHHIO OMyXOJIEBBIX KJIETOK OT HUCXOIHOW OMyXOJM, WHPHIBTPALUH B
KPOBOTOK 4Yepe3 HOBOOOPA30BAHHYKO COCYAHCTYIO CE€Th, MHUIPALMH M TPAHCCYIALUH
OIyXOJIEBBIX KJIETOK B OJIATOMPUSITHBIX OTJAJIEHHBIX YYaCTKaX, 1€ OHU MOTYT 0Opa30BBIBATh
KOJIOHUH. BblT BBISBIEH psZl T'€HOB, KOTOPbIE SIBJIAIOTCS NMPOMOTOpPaMHU WM CyIpeccopaMu
METaCcTa3UpPOBAHMUSL.

COOTBETCTBEHHO, 371€Ch TaKKe TNPEIJIONKEHBl CHOCOOBI JIeYeHUs, WHTHOUPOBAHUS,
NpeAyNpeKIeHHs], CIOCOOCTBOBAHUS MPENYIIPEKACHUIO WIM YMEHBIIEHHSI METACTa3UPOBAHHS
MEK-accoMipoBaHHOH OMyXONHu y CyOBeKTa, HY)KOAIOIIErocsi B 3TOM, NMPHYEM CIIOCO0
BKJIFOYAET BBEIEHHE CYOBEKTy TepaneBTHUeCKH 3()(PEeKTHBHOrO KOJIMYECTBA COEIUHEHHS
dbopmyiel I unmm ero papManeBTHYECKU IPUEMIIEMON COJTH, WK coenuHeHust hopmybl 11 wmm
ero papMareBTUIEeCKH MpuemMiieMoi coii. B omHoM Borutomenun coennnenne popmyisl I umm

ero papMaLeBTHYECKH IPUEMIIEMAasi COJIb HCIIONB3YIOT B KOMOMHALIMY C OTHUM HJIH OoJiee ueM



91

OJHUM BHJIOM NPOTHBOOMYXOJIEBOI Tepamuy, HE3aBUCHUMO BBIOPAHHBIM U3 XUPYPTHYECKOTO
BMeIIaTeIbCTBA (HAMPUMEDP MO MEHbLIeH Mepe YaCTHYHOU Pe3eKIHell OMyXOJH), JIy4eBOU
Tepanyy U BBEJEHUS IPOTUBOOIYXOJIEBOrO areHTa.

Hcnonb30BaHHBIN 3€Ch TEPMUH «JIEUEHNUE METACTA3MPOBAHMS» O3HAYAET COKpAIlCeHHUE
pasMepa, CHI)KEHHE MPOrPeCCUPOBAHUS W/WIIM JAJbHENIIEro pacripoOCTPAHEHHsT OJHOTO I
OoJee ueM OHOTO MeTacTasa.

Hcnonp30BaHHbIA 37€Ch TEPMHH «HUHTHOMPOBAHME METACTa3MPOBAHUS» O3HAYAET
CHIDKEHHE BO3HUKHOBEHHSI (MJIM TIOBTOPHOTO BO3HUKHOBEHUST) OJTHOTO WK O0Jiee YeM OTHOTO
MeTacTasa, MpeaynpekIeHne BOSHUKHOBEHHS (MJIM TOBTOPHOTO BO3HUKHOBEHUST) OTHOTO MJIH
OoJiee YeM OHOTrO MeTacTa3a MM CHIDKEHHE PACTIPOCTPAHEHHSI OJHOTO WJIH O0JIee 4eM OTHOTO
MeTacTasa.

B omHOM BoOmOmeHnn cyOBEKTa, MOJYyYarolero JEeYeHHe COTJIAaCHO JIFoOoMy U3
CIOCO0OB, PACKPBITBHIX 3/1€Ch, MOXKHO OLIEHHBATh COTJIACHO OJHOMY I OoJjiee 4eM OJHOMY
CTAHIAPTHOMY KPUTEPHIO OLIEHKH OTBETHOH peakluyu, W3BECTHOMY B IaHHOH 0OO0JacTH
texauky, Bkmoudass RECIST (Kpurtepum oneHkn OTBeTa COJNMIOHBIX OMYXOJIEH, HampuMep
RECIST Bepcus 1.0, RECIST Bepcus 1.1 u monudunuposannas sepcust RECIST 1.1
(mRECIST 1.1)), RANO-BM (Ouenka oTBeTa MeTacTa3oB B TOJOBHOM MO3r B
Helipoonkosioruu), Macdonald, RANO-LMD u NANO (HeBponoruueckass OLIEHKa B
HelpooHkosnoru). B ogHOM BOIIOIIEHHMH JIOOOrO W3 yKa3aHHBIX KPUTEPUEB OMyXOJb
OLIEHHBAIOT TyTeM IPOBEIEHUs BHU3yanusupymouiero uccienosanus (Hanpumep MPB, KT,
MJKT wnu I19T). B ogHOM BOIJIOLIEHHH OTBET HA JIEYEHUE OLIEHUBAIOT B COOTBETCTBHUH C
RECIST Bepcust 1.1, roe: nmonsbiii orBer (CR) onpenenstoT kak MOJHOE HCYE3HOBEHHE BCEX
OIyXOJIEBBIX 0YaroB MOpaKeHUsT; YacTU4HbIN oTBeT (PR) onpenensor kak CHIKEHHE CyMMBI
U3MEpPEeHHI OMmyXxoJin To MeHblned Mepe Ha 30%; mporpeccupyrolinee 3adosnesanue (PD)
OTIPENEJISIIOT KaK YBEJIMUEHHe 110 MeHbInel Mepe Ha 20% CyMMbI H3MEPEHHH OMyXOJH (IpHYeM
pa3BUTHE HOBBIX OYaroB IMOPaXXEHHUs] WM CYLIECTBEHHOE MPOrpecCHpOBaHME HELeNeBbIX
OYaroB MOPaKEHUsI TAaKXKe ONpenessitoT Kak PD), roe yBennyeHne no MeHblneil Mepe Ha 5 MM
OT UCXOMHOTO 3HA4YEHUs OLeHUBAIOT Kak PD; u crabunmpHoe 3a0onesanue (SD) onpenenstoT
KaK HHU JIOCTaTOYHOE YMeEHbIIeHue, 4ToObl kBamuduuuposate PR, HH nmocraTtouHOe
yBenu4eHue, 4roObl kBamuduuuposate PD, mpuHMMas B KauecTBe 3TajOHA HAUMEHbILIHE
CyMMapHble AHaMeTpbl BO BpeMs JiedeHUs. B OIHOM BOMIOLIEHHMH OLEHKU BKJIIOYAIOT
MHTPAaKPaHUAJBHBIA OTBET (OLIEHMBAEMbI B COOTBETCTBHM ¢ MOAM(ULIMPOBAHHON Bepcuei

RECIST ¢ ucnonp3zoBanneM MPB ¢ ranonuHueBeIM yCUIIEHHEM), SKCTPAKPaHUAJIbHBIN OTBET,
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O0Iy!0 YacTOTy OTBETOB, YacTOTy KOHTpois 3abornesanus (DCR), mpomokuTenbHOCTH
oteeta (DOR), BbpKHBaeMocTh Oe3 nporpeccuposanus (PFS) u o6myro BeixuBaemocts (OS).

Hcnonb3oBaHHbli  371ech TepMUH <«a¢¢ekTuBHas po3a» win  «ddexTuBHOE
KOJITYECTBOY» JIEKAPCTBEHHOT'O CPENCTBA, COSNUHEHUS MM (PapMalieBTUUECKOH KOMIO3ULIUH
IpeCTaBIsieT COOO0M KONMMYECTBO, JOCTATOYHOE ISl OKA3aHMS IOJIE3HOTO HIIM JKEJIaeMOTrO
BO3JEICTBUsI HA JIOOON OOMH MM OOJiee YeM OIMH CHMIITOM, BKJIFOYAs OMOXHUMHUYECKUE,
TUCTOJIOTHYECKHE W/WIM TOBEAEHYECKHE CHMITOMBI 3a0O0JI€BaHUS, €ro OCIOKHEHHUS H
NPOMEKYTOYHbIE MATOJOrUYeCKre (PEHOTHUIIbI, BO3HUKAIOIIUE MPH PA3BUTHH 3a00JEBAHUSL.
JInsi  TepameBTHYECKOrO IMPUMEHEHHUs] «TepaneBTU4YecKd HS(PQPEKTHBHOE KOJHYECTBOY
OTHOCHUTCSI K TAKOMY KOJHMYECTBY BBOAMMOTO COEIUHEHHs, KOTOPOE B HEKOTOPOH CTerneHH
oOyerunT onvH uim OoJee YeM OMH CUMIITOM PacCTpPOHCTBA, KOTOpoe jieyat. Uro kacaercs
JIeYeHUs! paka, TepaneBTU4ecKu 3P(PeKTHBHOE KOJHUECTBO OTHOCHTCS K TAKOMY KOJHUYECTBY,
KoTopoe obnanaet >3 dpexrom (1) yMeHbIICHHU pa3Mepa ONyXoJH, (2) ”HruOnpoBaHus (TO €CTh
3aMeIJIeHUs] 10 HEKOTOpOH CTeNeHH, MPEANOYTHTENIbHO OCTAHOBKH) METacTa3UpOBaHUsI
onyxoiy, (3) UHrHOMPOBaHUS O HEKOTOPOW CTENEeHH (TO €CTh 3aMEeMJICHHs 10 HEKOTOPOil
CTENEeHHU, MPENNOYTUTENIBHO OCTAHOBKH) POCTa OMYXOJM WM WHBA3HBHOCTH OMyXOJH, (4)
obnerdeHusi 10 HEKOTOPO CTeNeH! (MJIH, TIPEAOUTUTEIbHO, YCTPAHEHHsI) OTHOTO Wiu OoJjiee
YeM OJHOrO MpU3HAKA WM CUMIITOMA, CBSI3AHHOTO C pakoM, (5) YMEHbIIEHHUS 03Bl APYTUX
JekapcTB, TpeOyeMbIx It JieueHus 3aboseBanus, w/win (0) ycuneHus 3¢pdexra apyroro
nekapcTBa, w/unn (7) 3a1ep KKu IpOrpecCUpOBaHus 3a00JIeBaHUS Y MAIUEHTA.

D¢ dexTuBHas 103a MOKeT ObITh BBEACHA 32 ONHO WM OoJiee YeM OJHO BBeneHue. B
LEJISIX JAaHHOTO U300peTeHus 3¢ (hekTUBHAS 103 JIEKAPCTBEHHOTO MpenapaTa, COeTUHEHHS WIH
(bapMaLeBTUYECKOW KOMITO3MLIUKM TIPENCTABISIET COOOW KOJUYECTBO, AOCTATOYHOE JUIs
NPOBeAEHUs] MPOPHIAKTUYECKOTO HIIH TEPANeBTHUECKOro JICUSHHUs], OO HAMpsMyro, JTHOO
OIMOCPeZOBaHO. B  KJIMHHYECKOM KOHTEKCTe MOAPa3syMeBalT, 4To 3(dekTuBHas a03a
JIEKapCTBEHHOTO Mpernapara, COeAUHeHUsT WK (HapMalleBTUUECKOH KOMITO3ULINU MOXKET ObITh
JIOCTUTHYTA WJIM HE MOXKET ObITb JOCTHTHYTa B COYETAHHUHM C JPYTUM JIEKAPCTBEHHBIM
CPEICTBOM, COETUHEHUEM HITH (hapMalleBTUYECKON KOMITO3UIUEH.

«DapmaLeBTHYECKAsT KOMIIO3ULIHS» OTHOCHTCS] K CMECH OIHOTO HJTH 00Jiee YeM OJHOTO
COENMHEHHUs] MO HM300pEeTEeHHI0 WK ero (papMaLeBTHYECKH MPUEMJIEMON COJIHM, COJbBATa,
TUapaTa Wi MpoJeKapCcTBa B KAUeCTBE aKTHBHOTO MHIPEIUEHTA U MO MEHbLIeH Mepe OHOTO

(I)apMaLIeBTI/ILIeCKI/I ONpUEMIIEMOIO HOCUTEJIA UKW SKCHUIIUCHTA. B OJHOM BOIIJIOIICHUHN
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dapmarieBTHYECKass KOMIIO3HIMSA COAEPKHUT ABA MM Ooiyiee (papMaLeBTUUECKU MPUEMIIEMBIX
HOCHUTEJIS] I/UJTH SKCLIUTIMEHTA.

B onHOM BOIUIOIIEHHM COTJIACHO M300pPETeHMIO MpenJIokeHa (papMaleBTHYECKas
KOMITO3MLIMSI, COAepkKaluasi COeIMHEHHE IO W300peTeHur0 MM ero (¢apMaleBTHUECKH
IPUEMJIEMYIO COJIb U IO MEHbIIEeH Mepe OfuH (papMalieBTUIEeCKH PHEeMIIEMbII HOCUTEIb HIIH
SKCUUMNHUEHT. B ogHOM BomomeHnu (papmaneBTH4YeCKass KOMITO3HLMS COAEPKUT ABA WM
Oosiee hapMaleBTHUECKH MPUEMIIEMbIX HOCUTEIS M/WITH SKCIIUTTHEHTA.

COOTBETCTBEHHO, B OJHOM BOIUIOIIEHUH COMJIACHO W300PETEHHI0 MpPeIoKeHa
(apmManieBTHYECKast KOMITO3ULHS IJIsI IPUMEHEHHS B JIEUEHUH AHOMAJIBHOTO KJIETOYHOT'O POCTa
y HYXXIAIOIIEroCsl B 3TOM CyOBEKTa, conmeplkamas COeOUHEHHE MO M300PETeHUI0 WJIH €ro
dapManieBTHYECKH TNPUEMJIEMYI0 COJIb W IO MEHbIIEeH Mepe OauH (papMaleBTHUECKH
NPUEMJIEMBI HOCUTEIb MITH SKCIIUTTHEHT.

Hcnonb30BaHHBIA 37€Ch TEPMUH «(papMalleBTHYECKH TPHEMJIEMbI HOCHTENbY
OTHOCHUTCSI K HOCHTETI0 WM pPa30aBHUTENIO, KOTOPBI HE BBI3BIBAET 3HAYUTEJBHOTO
pa3apaskeHus OpraHu3Ma 1 He MMOJIaBJIsIET ONOIOTHYECKYIO aKTUBHOCTD U CBOMICTBA BBOJUMOTO
COEMHEHUSI.

dapMareBTHYECKN TPUEMJIEMbIi HOCHTEJb MOXKET BKJIIOUaTh JEOOOW OOBIYHBIN
(bapMareBTUIECKH HOCUTENb HIIN SKCLMIUEHT. BoIOOp HOCUTENS /1IN 3KCLUNKUEHTa OyaeT
B 3HAYUTENIbHOHN CTETeHH 3aBUCETh OT TaKUX (HaKTOPOB, KAK KOHKPETHBIN COCOO BBEIEHUS,
BJIMSTHHE HOCUTENS WM OKCLHUIIMEHTAa Ha PacTBOPHUMOCTb U CTAaOMJIBHOCTH M INPHPOAA
JIEKapCTBEHHON (hOPMBI.

[Monxonsimue papMarieBTUYECKHEe HOCHTEIN BKJIIOYAIOT HHEPTHBIE pa30aBUTENN WU
HATIOJIHUTENI, BOAY W pa3jIMYHble OPTaHUYECKUE PACTBOPUTENU (TaKue KaK THAPATHI H
compBatbl). Ecmu TpeOyercs, ¢QapmaueBTuyeckre KOMIIO3UIMU MOTYT  CONIEPKaTh
JOTOJHUTEIbHbIE WHIPEIUEHThl, TaKHe KaK apoOMaTH3aTOpPbl, CBS3YIOLINE BEIIECTBA,
SKCIUITUEHTHI U TOMY MOA00HOE.

TepMHH «3KCUMITUEHT» HCIOJIb30BaH 3[€Ch IJISI OMHCAHUS JIFOOOr0 WHIPEIUEHTA,
OTJIUYHOTO OT coenuHeHusi(i) mo wu3o0pereHuto. BuiOOp SKCHMMHEHTAa B 3HAYUTEIHHOU
CTerneHu OyZIeT 3aBUCETh OT (PAKTOPOB, TAKMX KaK CIIOCOO BBEACHUS, BIUSHUE SKCIUITUEHTA HA
PacTBOPUMOCTh U CTAOMIJIBHOCTD U NMPHUPOJA JIEKAPCTBEHHON (POPMBI.

Hcnonb30BaHHBIN 3/1€Ch TEPMHUH «IKCLUMMEHTY BKJIIOYAET JIFOOOH U BCE PACTBOPUTEIH,
IVCTIEPCUOHHBIE CpPEeAbl, TOKPBITHSA, AaHTHOAKTepHalbHblE WM AHTH(YHraJbHbIE areHTHI,

W30TOHUYECKHEe U 3amemisitonrue aObCopOLMI0 areHThl, HOCHTENH, pa30aBUTEM U WM
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nofo0HbIe, KOTOpble (HU3MONOTUYECKH COBMECTHMBI. [IprMepbl SKCLMITHUEHTOB BKIIFOYAOT
OnuH wiu Oosiee YeM OIMH SKCLHUITHEHT, BEIOPAHHBIN U3 BOABI, (PHU3UOJOTMYECKOrO PacTBOpa,
docharno-coneBoro OydepHOro pacTBopa, HEKCTPO3bl, TJIHLEPHUHA, O3TAHOJNA U TOMY
noA00HOr0, a TAKKE UX KOMOMHALIMMN, M MOTYT BKJIFOYATh U30TOHHUYECKUE areHThI, HapUMep
caxapa, XJIOpUJ HATPHUsl WM TOJUCIUPTHI, TAKUE KaK MAHHUT WM COPOUT B KOMIIO3HMLIUH.
ITpuMepbl SKCHUITHEHTOB TaK)Ke BKIIIOYAIOT Pa3INYHbIE OPraHUYECKHUE PACTBOPHUTENH (TaKHe
KaK THUApPAThl M CONbBaThl). DapMarleBTUYECKHE KOMITO3UI[HM MOTYT, €CIIH TpedyeTcs,
comepkaTh JOTIOJTHUTE IbHBIE SKCIUITHEHTBI, TaKue KaK KOPPHTEHTBI,
CBSI3YIOILIHE/CBSI3bIBAIOIITHE areHThI, CMa3bIBAIOIIHE BEIECTBA, Pa3PBIXJIUTEIH,
MOJICNIAIMBAIOIINE BEIECTBA MM apOMATH3aTOPbI, KpacsIOue BELIECTBA WM KPACHUTENH H
ToMy noaoOHbie. Hanpumep, 11st epopaibHOTO BBEIEHUS TA0IETKH, COMEp KaIIe Pa3TUIHbIE
OKCIMIMEHThI, TaKHe KaK JIMMOHHAS KHCJIOTa, MOTYT OBbITh HCIOJb30BaHbl BMECTE C
Pa3IUYHBIMU PA3PBIXJIUTEISIMUA, TAKUMH KaK KpaxmaJj, allbl’MHOBAsl KHUCIIOTa U HEKOTOpbIE
KOMILJIEKCHBIE CHJIMKATBL, ¥ CO CBSI3YIOIMMH areHTaMH, TAKUMH KaK caxapo3a, »KeJaTWH U
rymmuapaduk. [Ipumepbl SKCHHUIMEHTOB BKIIIOYAIOT KapOOHAT Kajbius, ¢ocdar Kaabiws,
pa3JIMuHBIe caxapa W BUABI KpaxMaja, TMPOW3BOIHBIE LEJUTIOJIO3bI, JKEJIaTHH, PACTUTENIbHbIC
Macia ¥ TOJNUATUJICHINIUKONM, Oe3 orpaHudeHus. Takum o0pas3oM, i NEpOpPajbHOTrO
BBEICHUS TaOJIETKH, CONEpIKallie PA3IHUHbIE SKCIMITUEHTbhI, TAKAE KaK JIAMOHHASI KUCJIOTA,
MOTYT OBbITb HUCTOJIB30BaHBI BMECTE C PA3JIUUYHBIMU PA3PBIXJIUTENISIMU, TAKUMH KaK Kpaxmall,
aJIbITMHOBAsI KUCJIOTa M HEKOTOPbIE KOMIUIEKCHBIE CHUJIMKATBI, M CO CBS3YIOLIMMHU areHTaMH,
TAaKMUMH KakK C€axaposa, KeJaTWuH U TymmuapaOuk. IIpumepbl SKCLUIMHEHTOB BKJOUYAKOT
kapOOHaT Kanmbiust, GochaT Kajablus, pa3UudHble caxapa W BHUIbI Kpaxmaja, MPOU3BOIHbIE
LIEJUTIOJIO3BL, JKEJIATHH, PACTUTEIIbHBIE Maciia U MOJUITHICHIIINKOIH, Oe3 orpannyueHus. Kpome
TOrO, ISt Lesiel TabJNETHPOBAHUSI YacTO MCIOJB3YIOT CMAa3bIBAIOIIME BEIECTBA, TAKUE KaK
cTeapar MarHws, Jaypwuicyb(ar HaTpusi U Tajbk. TBepable KOMIO3HMIUK MOTXOOHOTO THIIA
TaK)K€ MOTYT OBITh HCIIOJIb30BaHbI B MSATKUX U TBEPIBIX JKEJATHHOBBIX Karcyiax. [Toaromy
HEOTPAHMYHWBAIOIIUE TPUMEPHI BEIIECTB BKJOYAIOT JIAKTO3y WM MOJIOYHBIA caxap |
BBICOKOMOJIEKYJIIPHBIE TOJTUATUICHTINKOU. Korna i mepopaibHOTO BBEACHHUS TPEOYIOTCS
BOJIHBIE CYCTICH3UH HJIH 3JUKCHPBI, aKTHBHOE COEIHWHEHHE B HUX MOKHO KOMOMHUPOBATh C
Pa3NIUYHBIMU TIOJACIACTUTENSIMH HIIH  apOMaTU3aTOPaMHM, KPACSIIUMH BEINECTBAMH HIIH
KPACUTENISIMU U, €CITH TPeOyeTCs, SMYJIbraTOpaMu UK CyCIEHIUPYIOIMMH areHTaMU BMECTE
C pasz0aBUTeNsIMHM, TaKUMH KaK BOJA, OSTAHOJ, MPOMHIEHTJIMKOIb, TIULEPUH WA HUX

KOMOUHALIUH.
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[Tpumepsl HKCUMIIMEHTOB TaKXke BKIIOYAOT (hapMaLEBTHUECKH TMpPHEMIIEMbIE
BEIIECTBA, TAKHE KAK CMAUMBAIOLINE ar€HThI, WK HEOONbIINE KOJIMYECTBA BCIOMOTaTeIbHbIX
BEIIECTB, TAKUX KaK CMAaYMBAIOLINE UIIN SMYJIbTUPYIOIIHUE areHThl, KOHCEPBAHTHI U Oy(epsl,
KOTOpPBIE YBEIHMYUBAIOT CPOK XPaHEHUs! WIH 3((PEKTHBHOCTb COSTMHEHMSL.

dapmarieBTHUECKast KOMIIO3MIUSI MOXKET HAXOAWTHCS, Hampumep B  (opMme,
NOAXONAIIEH ISl TIEPOPATbHOTO BBEIAESHHS B BUAE TAOJIETKH, KAICYJIbI, THJIFOJIH, MOPOIIKA,
NpenapaToB ¢ 3aMEIJICHHbIM BBICBOOOXKICHHEM, PacTBOpPa, CYCHEH3HH, KHIKUX PACTBOPOB
(HampuMep PacTBOPOB [JIsi MHBEKIMH W UH(Y3UiT) i MapeHTepaJbHOTO BBEACHHUS B BHIIE
CTEPHJIBHOTO PACTBOPA, CYCHEH3UH WJIA 3MYJIbCUH, Ui MECTHOTO MPUMEHEHHUS B BHIE Ma3H
W KpeMa, MOPOIIKOB, JIMTIOCOM U CYNIO3UTOPUEB (HAPUMEp Il PEKTAIBHOTO BBEICHHS B
Buze cynmnosutopus). [lpumepsr Gpopm s mapeHTepaIbHOrO BBEACHHUS BKIFOYAIOT PACTBOPHI
WIH CYCIIEH3MHM AKTHUBHBIX COSJUHEHHI B CTePHJIbHBIX BOJHBIX PAaCTBOpaxX, HANpHUMEpP B
BOJHBIX pAacTBOpPAax TMPOMWJIECHIJHKONS WM JeKcTpo3bl. Ecmm  Tpebyercs, Takue
JeKapCTBeHHbIE (OPMBI MOTYT OBITH COOTBETCTBYIOLIMM oOpa3zom 3alydepensl. Popma
3aBHCHUT OT MPENIIONIAraeMoro crocoda BBEEHHS U TEPATIeBTUYECKOTO IIPUMEHEHUSI.

dapmarieBTHUECKasi KOMITO3MLIUSI MOXeT OBITh MpPEACTaBlIeHd B CTAHAAPTHBIX
JIEKapCTBEHHBIX (POpPMaX, MOIXOASIINX AJISI ONJHOKPATHOTO BBEJEHHUS TOYHBIX J03.

CoenuHeHnss Mo HM300pETEHHIO MOTYT OBITh BBeneHbl mepopanbHO. IlepopanmpHOe
BBEJICHUE MOJKET BKJIOYATh IJIOTAHWE, TAaK YTO COEAMHEHHE IONaJaeT B JKEIyAOYHO-
KUIIEYHBIA TPAKT, WIK MOXET ObITh HUCIOJBb30BAHO TPAHCOYKKAJIBHOE MM CyOJIMHIBAJIBHOE
BBEJIEHHE, NP KOTOPOM COEIUHEHHE IONafaeT B KPOBOTOK HEMOCPENCTBEHHO M30 pTa.
[Ipenaparel, MOAXONAIIKME IJIsl MEPOPATBHOIO BBEIEHHS, BKJIIOYAIOT TBEPHAbIC MpEnapaTsl,
TaKue KaK TaOJETKH, KarCyJibl, COAEpPKAIIUE YACTULIbI, KHIKOCTH I MOPOLIKH, JICTIEIIKH
(BKJIFOYAsl HATIOJIHEHHbIE KHIKOCTBIO), JKEBATENIbHbIE TAONETKH, MYJIbTH- U HAHOYACTHULIbI,
reJIM, TBEPHbII PaCTBOP, JIMIIOCOMBI, IJICHKH (BKJIOYAash MYKOAATE3UBHBIC), OBYJIH, CIIPEU H
KUJKUE Tpernaparbl. Takue Karcysibl WIM TaOJeTKH MOTYT COAEp)KaTh mpenapar ¢
KOHTPOJIMPYEMBIM BBICBOOOXKIEHHEM. B ciydae Karcy, TabineToK 1 MIITOIb JIEKAPCTBEHHbBIE
dopMBI Takke MOTyT comepkaTb OydepHble areHTbl HJIM MOTYT OBITh NPUTOTOBJIEHBI C
SHTEPOCONOOMIIBHBIM TTOKPBITHEM.

Kunkue npemnaparsl BKIFOYAIOT CYyCIIEH3UH, PACTBOPBL, CUPOIMBI U 3JIHUKCUPBL. Takue
npernaparbl MOTYT OBbITh HCIOJIB30BAHBI B KAYECTBE HAIOJHUTENCH B MSITKUX MM TBEPIbIX
Karcyyiax U OOBIYHO BKIIKOYAIOT HOCUTENb WM abIOBAHT, HAIIPUMEDP TAaKOH KaK OAWH HIIU

Oosee yeM OJIMH U3 CMAYHMBAOLIUX, SMYJIBTUPYIOIINX, CYCHEHIUPYIOINX, APOMATH3UPYIOIIUX



96

(HampuMep TOACTAIIMBAIOINNMX) AareHTOB WM OTAyIIeK, HampuMep BOAA, JTAHOI,
NOJIMA THJIEHTJIMKOJIb, TPOMUJIEHIJIUKOJb, METHIILIEIITION03a WU MTOIXOASALIEe MAcio, U OJUH
wu OoJiee ueM OZIMH 3MYJIbraTop W/WiU CycreHaupyoomuii areHt. JKuakue npenaparsl TakKe
MOT'yT OBITh NPHUIOTOBJEHBI NMOCPEACTBOM Pa3BENEHMs TBEPAOrO BELIECTBA, HANPUMEpP, W3
calue.

CoenuHeHuss 1O  UW300pPETEHHIO TaKK€ MOIYT  OBITh  HUCIOJNB30BAaHbl B
OBICTPOPACTBOPUMBIX JICKAPCTBEHHBIX (POpMax, JIEKAPCTBEHHBIX (hOpMax IJIsl pacCachIBAHUS,
TakuX, kotopsle onucanbl B Expert Opinion in Theotherapy Patents, 11 (6), 981-986, Liang u
Chen (2001), orucanue KOTOPOro BKIFOYEHO 31€Ch TOCPEICTBOM CChIIKU BO BCEH €ro MOHOTE.

Jnist TabNeTHPOBAHHBIX JIEKAPCTBEHHBIX (DOPM B 3aBUCHMOCTH OT A03bI JIEKAPCTBEHHBIN
mpenapar MoxeT coctaBisite oT 1 macc.% mo 80 macc.% jekapcrBeHHOH (opwmbl, Oomee
TUMMYHO OT 5 macc.% mo 60 macc.% nekapcrBeHHol (opmbl. [ToMuMO JeKapCTBEHHOTO
npemnapara TabJaeTkn 0OBIMHO COAEPIKAT Pa3pbIXJauTeNb. I IpuMepbl pa3pbIXauTenell BKIIOUAIOT
KpaxMaJl TIIUKOJSAT HATPUs, KapOOKCUMETHUIILEIUTION03Y HATPUsl, KapOOKCHMETHIILIEIUTFOJIO3Y
KaJIbLINS, KPOCKapMeJIo3y HATPHS, KPOCIIOBH/IOH, TOJTMBUHWJIITAPPOITUIOH,
METUJILEIUTION03Y, MHUKPOKPHCTAIMUECKYIO MEJUTFOJIO3Y, 3aMEINEeHHYI0 HH3IIUM AJKHIOM
TUAPOKCUIPOIMILIEIUIION03Y, KpaxMal, MpeXeNaTMHU3UPOBAHHBIA KpaxMmal U ajbrMHAT
Hatpus. OOBMHO paspbIxiuTens Oymer cocraBiaATh oT 1 macc% no 25 wmace.%,
MPEaNOUYTUTENBHO OT 5 Macc.% 1o 20 macc.% nexkapcTBeHHON Gopmbl. CBs3yromue BelecTra
OOBIYHO MCTONB3YIOT Uil MPUAAHUS KOT€3HOHHBIX CBOICTB TaOJETHPOBAHHOMY Npernapary.
[Momxopnsimue CBS3YIOIIME BELIECTBA BKIOYAIOT MHKPOKPUCTAJUTUYECKYIO —LEJUTIOJIO3Y,
JKeJIATHH, caxapa, [MOJUITWICHIJIUKONb, TPUPOAHbIE W  CHHTETHYECKHE KaMeJu,
TOJIMBUHUJIITUPPOJTUIOH, MPEKENATHHU3UPOBAHHBINA KPaxMaJl, THAPOKCUIIPOITHIILEIUTIONO3Y U
TUAPOKCUIPONMIMETHIILEIUTION03Yy. TadneTkn TakkKe MOTYT CONEpKaTh pa30aBUTENH, TaKUe
KaK JIakTo3a (MOHOTHMIPAT, BBICYIIEHHBIH PACIBUICHHEM MOHOTHIpPAT, O€3BOAHAS U TOMY
nonoOHOE), MaHHUT, KCHUJIUT, JIEKCTPO3a, caxapo3a, COpOUT, MHKPOKPUCTAJTHYECKAs
LEJUTI0JI03a, KpaXMall M JUTUAPAT ABYXOCHOBHOTO (ocdara kamprms. TabneTku MOTyT TakxKe
BO3MOYKHO BKJIFOYaTh IMOBEPXHOCTHO-AKTUBHBIC BEIIECTBA, TAKHE KaK JaypuiCcyibdaT HATPUs
u nonucopOat 80, M CKONMB3AILINE areHThl, TAKUE KaK TUOKCHI KpeMHUs U Tajbk. Korma oHu
NPUCYTCTBYIOT, TIOBEPXHOCTHO-AKTUBHBIE BEIIECTBA OOBIYHO HAXOMATCS B KoudecTBax ot 0,2
Macc.% 10 5 Macc.% OT Macchl TaOJIETKH, a CKOJIb3SIIIHE areHThl OOBIMHO B KojudecTBe oT 0,2
macc.% no 1 macc.% ot maccel Tabnerku. TadneTku Taxke OOBIMHO COMEPIKAT CMA3bIBAIOLINE

BEIECTBA, TaKHE KaK CTeapaT MarHus, cTeapar KajblMs, cTeapaT LIMHKa, cTeapuidymapar
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HATPUSI U CMECH CTeapara Maraus ¢ Jlaypricyyibdarom Hatpusi. CMasbIBarOIINe BEIECTBA
OOBIYHO MPHUCYTCTBYIOT B KonudecTBax oT 0,25 macc.% no 10 macc.%, npeAanodYTUTENbHO OT
0,5 wmacc% nmo 3 wmacc.% Tabnerku. [lpyrue OOBIYHBIE HMHIPEIUEHTHI BKJFOYAIOT
AHTUOKCUJIAHTBI, KPACUTEH, apOMAaTU3aTOPbl, KOHCEPBAHTHI U areHTbl, MACKUPYIOLIUE BKYC.
TabnerouHble CMECH MOXKHO CIPECCOBBIBATH MPSIMBIM TMPECCOBAHHEM WM C TOMOLIBIO
pPOJHKOB ¢ 0OpazoBaHueM TabyeToK. TabneToYHbIe CMECH HIJIM YaCTH CMECEH ajbTepHATHBHO
MOTYT OBITh TIOJBEPTHYTHI BJIAKHOMY TIPAHYJHUPOBAHUIO, CYXOMY TPaHYJIHPOBAHUIO WU
IPaHyJIMPOBAHUIO W3 pacCIUiaBa, 3aMOPaKMBAHUIO pacIiaBa WM SKCTPYAHPOBAHUIO TEPEN
tabneTupoBanueM. KoHeUHbII mpenapar MOKeT BKJIIOYATh OAMH WK O0jiee 4eM OJIUH CJION U
MO3KET UMETh TIOKPBITUE WJIM HE UMEThb MOKPBITHS, WJIH ObITh UHKAICYJIUPOBAHHBIM. TBep/bIe
npenaparsl 1Jisl IePOPATbHOTO BBEIEHUS] MOTYT ObITh IPUTOTOBJICHBI 111 HEMEAJIEHHOTO 1/ WITH
MOAU(PHUIUPOBAHHOTO BBICBOOOIKIIEHHSI. IIpenapatsl c MOAU(PHUIUPOBAHHBIM
BBICBOOOKIECHHUEM BKJIFOYAIOT 3aMEIJIEHHOE, MPOAOJIKUTENIBHOE, HUMITYJIbCHOE,
KOHTPOJIUPYEMOE, LIEIeBOE U 3aMPOrpaMMHUPOBAHHOE BHICBOOOKICHUE.

JUiss mepopasbHOTO BBEACHHSI KOMIO3HMIMKM MOTYT OBbITh TpPEACTaBIeHbI B (opme
tabnerok wim Karcyn, coxepxkamux 0,01; 0,05; 0,1; 0,25; 0,5; 1,0; 2,5; 5,0; 10,0; 15,0; 25,0;
50,0; 75,0 mom 100 muuMrpaMMOB aKTHUBHOIO MHIPEIUEHTA JIsl CUMIITOMATHYECKOW
KOPPEKTUPOBKH JO3bl y TManueHTa. JIeKapCTBEHHOE CpencTBO OOBIYHO CONEPIKHUT OT
npubnusutensHo 0,01 Mr no mpubnusutenbHo 100 Mr akTUBHOTO MHrpeareHTta. B mpyrom
BOILJIOLIEHUH JIEKAPCTBEHHOE CPENCTBO comep:kuT oT npubmmsurenbHo 0,01 go 0,25 wr
AKTUBHOTO MHIpeAueHTa. B 1pyroM BOIUIOIIEHUM JIEKAPCTBEHHOE CPEACTBO COAEPKUT
npubmsutensho 0,25; 0,5; 1,0; 5,0; 15 wnu 25 Mr akTMBHOTO HHIPEAMEHTA.

CoenuHeHus: MO HM300PETEHUIO TaK»Ke MOTYT ObITh BBEIEHBI HEMOCPEACTBEHHO B
KPOBOTOK, B MBIIIIy WM BO BHYTpeHHUI opraH. [Tonxonsinue cnocoObl mapeHTepaIbHOrO
BBEJEHUS]  BKJIIOYAIOT  BHYTPUBEHHOE,  BHyTpHAPTEpUATbHOE,  BHYTPUOPIOIIUHHOE,
UHTPAaTEKAJIbHOE, BHYTPIIKEINTY TOYKOBOE, BHYTPUYPETPANILHOE, BHYTPUTPYIUHHOE,
BHYTPUUEPENTHOE, BHYTPHUMBILIEYHOC U moakokHOe. llomxonmsmue ycTpoiicTBa  IJIst
MApEeHTEPAIbHOTO  BBENEHUS BKIIOYAIOT Hrojib4yathle (BKJIIOYAs  MUKPOHTOJIbYATHIE)
UHBEKTOPBI, O€3bITOJIbHBIE HHBEKTOPBI H HH(PY3HOHHYIO TEXHUKY. IHBEeKLIMOHHBIE TPENapaThI
(Hampumep CTepUIbHBbIE WHBEKIIMOHHBIC BOIHBIC WJIM MACJISIHbIE CYCIEH3UM) MOTYT OBITh
MIPUTOTOBJICHBI COTJIACHO M3BECTHOM 00JIaCTH TEXHUKHU IMPHU UCTIOJIb30BAHUH OJTHOTO WITH OoJiee
YeM OJHOI0 MNOAXOMSALIEr0 AUCHEPTUPYIOLIErO, YBIAKHIIOIIETO WIH CyCHEHAUPYHOLIETrO

areHra. [Ipenaparbl 1jisi mapeHTEPATLHOTO BBEACHHSI OOBIYHO MPENCTABISIIOT COOOM BOIHBIC
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PacTBOPEBI, KOTOPBIE MOTYT COEPKATh SKCLIUITUEHTDI, TAKHE KaK COJIU, YTIeBOAbI H OydepHbIe
areHTsl (MPennoYTHTENbHO A0 3HaueHuil pH ot 3 10 9), HO 1711 HEKOTOPBIX MPUMEHEHHUH OHU
MOryT ObITh Oosiee yJOOHO MPUrOTOBJIEHBI B BUJIE CTEPHJIBHOIO HEBOJHOIO PAaCTBOPA WUJIH B
BHUJIE CYXOH (POPMBI JJIS1 UCTIONB30BAHUS B COYETAHNH C TIOAXOASILINM HOCUTEJIEM, TAKUM Kak
CTepUJIbHAsI alUpOreHHas BoAa. IIpUrorosseHHe B CTEPUIIBHBIX YCJIOBHUSX MpPENapaToB AJis
MAPEHTEPAIbHOIO BBEIEHUs], HANPUMEP MOCPEACTBOM JHO(PHIN3ALNN, MOXKET OBITh JIETKO
OCYLIECTBJICHO MPU HCIOJb30BAHUU CTAHIAPTHBIX (PapMALEBTUYECKHUX METOAOB, XOPOIIO
W3BECTHBIX CIEIHAJINCTaM B JAHHOW O0OJAacTH TeXHUKU. PacTBOPUMOCTH COENMHEHHH IO
N300pETEHHI0, HCTIOB3YEMbIX B IIPUTOTOBJICHUH PACTBOPOB IS MMAPEHTEPATHHOTO BBEICHUS,
MOXeT OBbITb yBeIMYEHAa TOCPEIACTBOM HCIOJIb30BAHUS COOTBETCTBYIOIIUX METOMIHK
IIPUTOTOBJIEHUS], TAKUX KaK BKJIIOUEHUE areHTOB, YBEJINYMBAIOIINX PACTBOPUMOCTD.
[Ipemapatel [IsI MapPEHTEPATBHOIO BBEAEHHS MOIYT OBITh TIPUTOTOBJICHBI C
BO3MOYKHOCTBIO HEMEJICHHOTO W/HJIM MOAM(ULIMPOBAHHOTO BBICBOOOKAECHMA. [IpenapaTsl ¢
MOAN(HUIMPOBAHHBIM  BBICBOOOXKIEHHUEM BKJIIOYAIOT 3aMEMJICHHOE, MPOAOJDKUTEIBHOE,
UMITYJIbCHOE, KOHTPOJIHMPYEMOe, LIEJIEBOE U 3alpOrpaMMUpPOBAaHHOE BBICBOOOKIEHHE. Taknm
o0pa3om, COeqUHEHHsT MO H300PETEHHI0 MOTYT OBITh NPUTOTOBJIEHbI B BHUIE TBEPIOTO
BEIIIECTBA, MOJYTBEPAOIO BEINECTBA WJIM TUKCOTPOIHOHN >KUAKOCTU IJIsl BBEIEHUS B BHUIE
UMIUIAHTUPOBAHHOTO  JIeNo, 00eCneunBaroIiero MOAH(ULHUPOBAHHOE BBICBOOOXKIEHUE
aKTUBHOTO coeAnHeHus. IIpuMepsl TakuxX MpenapaTtoB BKJIIOYAKOT CTEHTHI C JIEKAPCTBEHHBIM
HOKpbITHEM U MUKpochepbl PLGA (Ha ocHOBE cononMepa MOJIOUYHON U TIIUKOJIEBOH KUCIIOT).
CoenuHeHus MO M300PETEHUIO TAaK)Ke MOTYT OBITh BBEIEHBI MECTHO HA KOXY WU
CIM3UCTBIE, & WMEHHO JAepMaJbHO WIN TPAHCAEPMANbHO, HANpUMEP IOCPEACTBOM
TPpaHCAEPMAJIbHBIX IUIACTBIPEH WK YCTPOICTB IJ1st HOHO(OpEe3a, HHTPAOKYIIIPHOTO BBEACHHUS
WIM MHTPaHA3aJbHOTO WJIHM MHTASIIMOHHOTO BBeneHus. IlpemapaT st MECTHOrO BBEACHMUS
MOXET BKJIFOUaTh COEAMHEHHE, KOTOpOe VYCHInBaeT adcopOLMI0 WM TMPOHUKHOBEHUE
AKTHBHOT'O MHTPEIHUEHTa uepe3 KoKy WIN Ipyrue nopaxkeHnsie odnacta. Korna coennnenus
10 JAHHOMY H300PETEHHIO BBOAAT MOCPENCTBOM TPAHCAEPMAIBHOTO YCTPOWCTBA, BBEIECHUE
OCYILIECTBISIFOT C MCIIOJIb30BAHUEM IUIACTBIPS JTMOO C pe3epByapoM M MOPUCTON MeMOpaHOM,
ar00 ¢ Pa3sHOOOpPa3HBIMU TBEPABIMH MaTpHLAMH. THUNHYHBIE Tpenaparsl AN 3TOH LEeNH
BKJIOUAIOT T'eJIM, TUAPOreNy, JOChOHBI, pACTBOPBI, KPEMbI, Ma3H, IPUCHINKH, MOBSA3KH, MEHBI,
IUIEHKH, KOXXHBbIE IUIACTBIPH, OOJATKH, HWMIUIAHTAThI, TyOKH, BOJIOKHA, OaHmaxu W
MHUKPO3MYJIbCUH. Takke MOryT OBbITh HCIIONIb30BaHbl JIUIOCOMBL. THUIMUYHBIE HOCHTEIH

BKJIFOYAIOT CITUPT, BOAY, MUHEPAJIbHOE MACJIO, KUAKUN Ba3enH, OeJblii Ba3eINH, TJIULEPHH,
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NOJMATHIIEHTJIMKONb M MPONIJIEHIIMKOJIb. MoryT  ObIThb  BKIIIOYEHBI  yYCHIIUTEIH
NPOHUKHOBEHMS. J[pyrue criocoObpl MECTHOIO MPUMEHEHUS BKJIFOUAIOT IOCTABKY ITOCPEICTBOM
siekTpornopanuy, uoHodope3a, (GoHodopesa, coHopopesa U  MHUKPOUTOJBHOU  WMIU
Oe3bironbHOM (Hanpumep Powderject™, Bioject™ u Tak najee) MHbEKIHH.

IIpenapatel, moaxoAsIue Ui MECTHOrO BBENEHHUs B IJa3, BKJIOYAIOT, HAlpUMep,
TJIa3HbIE KATUTH, T7I€ COeTUHEHHE 110 TaHHOMY H300pEeTEHHIO PACTBOPEHO UJIH CYCTIEHAHPOBAHO
B TOAXOISIIEM SKCUMIUEeHTe. TUMUYHBIA Mpernapar, MOAXOMAINUN Ui OKYJISPHOTO HIIH
BHYTPHUYIIHOTO BBEIEHHs, MOXET HAaxXOOUTbCs B (opMe Kameab MHUKPOHH3HPOBAHHOM
CYCHEH3MH HJIM PAacTBOpPa B H30TOHHMYECKOM CTEPHJIBHOM (PH3HOJIOTHYECKOM pPAaCTBOPE C
OTperyJanpoBaHHbIM 3HadeHneM pH. [lpyrue mpemnapaTsl, NOAXOAALINE JUI OKYJISIPHOTO U
BHYTPUYIIHOTO BBEIEHHs], BKJIIOYAIOT Ma3H, OHopasyaraeMble (TO €CTh PacCcachIBAIOIIUECS
rejieBble TyOKH, KoOJulareH) W HeOuopasynaraembie (TO €CTh CUJIHMKOHOBBIE) WMILIAHTATHI,
oOJNaTKH, JUH3BI U AHMCIEPCHBIE WM BE3UKYJISIPHBIE CHUCTEMbI, TaKWe KaK HHUOCOMBI HIIH
ounocombl.  lomumep, Takoll Kak TMOMEPEYHO CLIMTAs MOJUAKPUIIOBAs  KHUCIOTA,
NOJIMBUHWJIOBBIA CITUPT, THAJIYPOHOBAsl KHCJIOTA, LEJUIFOJIO3HbIA IOJMMEP, HaIpHMep
TUAPOKCUIIPOITMIMETIIILENIIION03a, THAPOKCUATIILEIUTION03a WM METHIILEIIIION03a, WIIH
reTepOIOINCAXapUIHBIA MONIUMED, HAPUMEP TeNlJIaHOBasi KaMelb, MOXET OBITh BKIJIIOUYEH
BMECTE C KOHCEPBAHTOM, TAaKUM Kak XJopup OeHzajkoHus. Takue mpenaparbl MOTYT TaKXKe
OBITH OCTAaBJIEHBI IOCPEACTBOM HOHODOpE3A.

IIpenapatbl Ajisi MECTHOTO BBEAEHHSI MOTYT OBITh NMPHUIOTOBJIEHBI C BO3MOXKHOCTBIO
HEMEJUICHHOTO  W/WiM  MOIU(HUIHUPOBAHHOTO  BbIcBOOOXneHHWs.  Ilpemapatbl ¢
MOAU(PHUIHMPOBAHHBIM  BBICBOOOXKIEHHEM  BKJIIOYAIOT 3aMEAJICHHOE, MPOAOJIKUTENBHOE,
UMITYJIbCHOE, KOHTPOJIUPYEMOE, LIEIEBOE U 3aMPOrPaMMUPOBAHHOE BBICBOOOIKICHHE.

CoenunHeHus: Mo M300PETEHHIO TAaKXKE€ MOTYT OBbITh BBEIEHbl WHTPAHA3AJIBHO WIIH
NOCPECTBOM MHTAJISILUH, OOBIMHO B (popmMe cyxoro nmoporka (00 OTIEeNbHO, B BUIE CMECH,
HampuMep B CYXOH CMECH C JIAKTO30W, MJIM B BHAE YACTHIBI CMEIIAHHOTO KOMIIOHEHTA,
HanpuMep CMeIaHHoro ¢ pocdomununamu, TakuMu Kak HocaTUANIXOINH) U3 HHTAISTOPA
CYXOro MOpOIIKA WM B BHIE a3PO30JILHOTO CIpesi W3 KOHTEHHepa MOJ JaBJICHUEM, ITOMIIbI,
crpesi, pacrbuIUTeNs (MPENOUTUTEIPHO PACTIBIINTENSA, B KOTOPOM ISl TIOJYYEHUS] TOHKOTO
TyMaHa UCTIOJIb3YETCs 3JIEKTPOrUAPOINHAMHUKA) WIH HeOynai3epa, ¢ NCIOIb30BAHUEM WITH Oe3
WCTIOJIb30BAHUST MMOAXOMASAIIETO TMpomneiienTa, Takoro kak 1,1,1,2-terpadropsTtan  wim
1,1,1,2,3,3,3-renradpropnporniad. J{si HWHTpaHA3aIbHOTO TMPUMEHEHUS] TOPOILIOK MOXKET

coziep>kaTh OMOAATe3UBHBIN areHT, HAIIPUMEpP XUTO3aH WU LuKiIonekcTpuH. KoHreitHep mon
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JaBJIEHHEM, TTIOMIIa, CIIPEH, paCIbUINTENDb HIIN HeOynali3ep COOEpIKUT PACTBOP UITH CYCHEH3HIO
COEAMHEHUsI(COeIMHEHNH) MO HM300pETeHMIO, CONIEpIKallyl0, HalpuMep 3STAaHOJ, BOAHBIH
pacTBOp S3TAaHONA WM aJbTEPHATUBHBIM AareHT, NOAXONALIMHA Ui AMCIIEPTHPOBAHMS,
COMOOMITM3aLNH WIIN JUTUTEIBHOTO BBICBOOOXKACHUS! AKTHBHOTO BELIECTBA, MPOMEIUICHT(bI) B
Ka4yeCTBE PACTBOPUTEJISE K BO3MOKHO MTOBEPXHOCTHO-AKTUBHOE BELIECTBO, TAKOE KaK TPHOJIeaT
copOuTaHa, OJIEMHOBAs KHUCJIOTAa WM OJHIOMOJIOUHAs Kucjora. llepen mnpuMeHeHHeM
npernapara B BUAE CyXOro MOPOIIKA WM CYCIIEH3MH JICKAPCTBEHHBIH MpernapaT MOKeT ObITh
MHUKPOHH3HPOBAH JI0 pa3Mepa, MOIXOASIIEr0 AJis JOCTABKU MOCPEICTBOM HHIAJSILIUH (OOBIYHO
MeHee 5 MUKPOH). DTO MOXKeET OBbITh JOCTHTHYTO MOCPEACTBOM JIFOOOTO COOTBETCTBYIOLIETO
crioco0a U3MENbUEHHsI, TAKOTO KaK Pa3sMOJI Ha CIHPAIBbHON CTPYHHOH MENbHUIIE, pa3MOJT Ha
CTPYHHOH MENbHHUIE C KHUILILIUM cJioeM, o0paboTka CBEPXKPUTHUECKHUM (IIIOUaOM C
o0pazoBaHMEM HAHOYACTHIL, TOMOT€HHU3ALINS BBICOKOTO IABJICHHS MIJIH CYIIKA PACTIBUIEHHEM.

Kancynel  (M3rOTOBJICHHBIE, HaIpumep, u3 xkenatuHa — win HPMC
(THUOPOKCUTTPONTMIMETHIILCITFOJIO36)), ONUCTEpbl W KapTPWIKU Ui TPUMEHEHHS B
uHranarope win uHCypduATope MOryT OBITh MPUTOTOBJIEHBI TAKUM O00pa3oM, YTOOBI
COZIep>KaTh MOPOLIKOBYIO CMECh COENUHEHHS 10 M300PETEHHIO, MOIXOISIIYI0 MTOPOIIKOBYIO
OCHOBY, TaKyI0 KakK JIAKTO3a WJIM KpaxMall 1 yCuIuTenb 3(p(eKTUBHOCTH, TaKOH Kak |-neius,
MaHHHUT WM cTreapar Maraus. Jlaktoza MoxkeT ObITh 0e3BOIHON Wi B (OpME MOHOTHIPATA,
nocJeHee MPenrnouTUTENbHO. JIpyrue MOAXOonsIne SKCLUUIUEHThl BKJIOYAIOT JEKCTPaH,
TJTIOKO3Y, MaIIbTO3Y, COPOUT, KCHIUT, (PYKTO3Y, CaXxapo3y U TPErayuosy.

ITonxonsue apoMaTU3aToOPhl, TAKUE KaK MEHTOJ U JIEBOMEHTOJI, HJIU TTOACTACTUTENH,
TaKMe KaK CaxXapWH WM CaxapwH HATPHUs, MOTYT ObITh JOOABIEHBI K TeM Mpenaparam Io
U300pETEHHI0, KOTOPbIE MPEeIHA3HAUEHbI 1JIS1 HHTAJIHOHHOTO/HHTPAHA3AIbBHOTO BBEACHHUS.

CoenuHeHus: MO M300PETEHUIO MOTYT OBbITh BBEACHBI PEKTAJIbHO WM BardHAJIBHO,
HarpuMmep B GopMe CYNIO3UTOPS, MeCCapusl WIIM KIIM3MbL. Maciio Kakao npeacTasisier coOoit
TPAOUIMOHHYED OCHOBY U CYMIIO3UTOPHSI, HO, €CIH LenecooOpa3Ho, MOryT ObITh
HCTIOJIb30BaHbI PA3JIMUHBIE AJIbTEPHATHBHBIE BELIIECTBA.

[Ipenapatel i PEeKTAIBHOrO/BarMHAJIBHOTO BBEICHUS MOTYT OBITh MPUTOTOBIIEHBI C
BO3MOKHOCTBIO HEMEJIEHHOTO W/HJIM MOAM(ULIMPOBAHHOTO BBICBOOOKAECHMS. [IpenapaTsl ¢
MOAN(HUIMPOBAHHBIM  BBICBOOOXKIEHHUEM BKJIIOYAIOT 3aMEMJICHHOE, MPOAOJDKUTEIBHOE,
UMITYJIbCHOE, KOHTPOJIMPYEMOE, LIEIEBOE U 3aMPOrPaMMUPOBAHHOE BBICBOOOIKICHHE.

CoenuHeHus IO U300PETEHUIO TaK)Ke MOTYT OBITh BBEJEHBI HEMOCPEICTBEHHO B TJIa3

WM yXO0, OObMHO B (opMe Kameab MHUKPOHM3MPOBAHHOM CYCIIEH3WM WJIH pPacTBOpa B
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HU30TOHMYECKOM CTEPHIIBHOM (PHU3HUOJOTHYECKOM PACTBOPE C OTPEryJIHMPOBAHHBIM 3HAYEHUEM
pH. [pyrue mnpenapaThl, MOAXOASIIHE [JIsl OKYJSIPHOTO U BHYTPUYLIHOTO BBEICHUS,
BKJIIOYAIOT Ma3y, Oropasiaraemble (HalpuMep paccachbIBAIOLIIECs rejieBble I'yOKH, KOJUIAareH)
u HeOuopasiaraemble (HapUMep CUJIMKOHOBBIE) MMILIAHTATBI, 00JaTKH, JIWH3bI U TUCTIEPCHBIE
WM BE3WKYJIIPHBIE CHUCTEMbl, TAaKU€ KaK HHOCOMBI HJIM JHUMOCOMBI I[lonumep, Takoi Kak
MOTIEPEYHO CINUTAsl [OJIHAKPUIIOBAs KHCJIOTA, TOJUBHHMUJIOBBIM CIUPT, THAIYyPOHOBAsI
KUCJIOTA,  LEJUTFOJIO3HBIA  MOJMMEp,  HAmNpUMep  CHAPOKCHITPOMMIMETHIILEIITIONO03a,
TUAPOKCUITHIILEIUTIONO03a WM METHIILEIUTI0I03a, WM TeTepOroHCaxapuaHbli MOJIUMED,
HaNpUMep TeJUIaHOBAasi KaMeb, MOXKET ObITh BKIJIFOYEH BMECTE C KOHCEPBAHTOM, TAaKUM Kak
xjopun OeHsajkoHusi. Takue mpenapaThl TakKe€ MOTYT OBITh JOCTABJEHBI IMOCPEICTBOM
noHogopesa.

Ilpemaparel st TJIa3HOTO/YUIHOTO BBEIEHHS MOIYT OBITh TMPUTOTOBJIEHBI C
BO3MOKHOCTBEO HEMEIJICHHOTO W/MJTH MOIU(ULIMPOBAHHOTO BbICBOOOKAeHMs. [Ipenapatsl ¢
MOIU(UIIMPOBAHHBIM ~ BBICBOOOKIEHHEM BKJIIOYAIOT 3aMEMJICHHOE, MPOAOJDKUTENBHOE,
UMITYJIbCHOE, KOHTPOJIHUPYEMOE, LIeJIeBOE U 3aPOrpaMMHPOBAHHOE BHICBOOOKICHHE.

Takske MOTyT OBITh UCTIOJIB30BAHBI APYTHE SKCIMITUEHTHI U MIyTH BBEIECHUS, U3BECTHDIE
B oOnactu ¢papmareBTHKH. DapmaleBTHYECKHUE KOMIIO3ULIUU MO H300PETEHHI0 MOTYT OBbITh
MPUTOTOBJIEHBI MOCPEACTBOM JIFOOBIX XOPOILIO M3BECTHBIX METONOB (hapMalliH, TaKHX Kak
MeTonbl 3((PEKTUBHOIO TPUTOTOBJICHUS W BBENEHHUs. BbllenpuBeaeHHbIE OOCYKIEHHSI
OTHOCUTENILHO 3((EKTUBHBIX MPENapaToB U METOIUK BBEIEHHUS XOPOILIO U3BECTHBI B JAHHOM
o0NacTH TEXHMKH M OMHMCAHbl B CTAHNAPTHBIX PYyKOBOACTBaxX. [Ipemaparbl JeKapCTBEHHBIX
cpencts obcyskmatorcs, Hanpumep B Hoover, John E., Remington’s Pharmaceutical Sciences,
Mack Publishing Co., Easton, Pennsylvania, 1975; Liberman et al., Eds., Pharmaceutical
Dosage Forms, Marcel Decker, New York, N.Y., 1980; u Kibbe et al., Eds., Handbook of
Pharmaceutical Excipients (3rd Ed.), American Pharmaceutical Association, Washington,
1999.

ITpuremieMble SKCIUMTUEHTBI HETOKCHYHBI JIJIsI CYOBEKTOB B UCTIOIB3YEMbBIX JTIO3UPOBKAX
¥ KOHLIEHTPALMSIX U MOTYT BKJIFOYATh OJHO WJIH OOJiee YeM OIHO U3 CIEAYIOIIUX BElecTB: 1)
Oydepsl, Takue kKak ¢ocdar, UUTPAT U Apyrue OpraHUIECKHe KUCIOTHI, 2) COJIH, TaKUE Kak
XJIOpU HATPHsi, 3) aHTHOKCHAAHTHI, TAKUE KaK aCKOPOWHOBAas KHCJIOTAa WJIH METHOHUH, 4)
KOHCEPBAHTBI, TAKHE KaK XJIOPUI OKTAICIIMIIUMETHIOEH3UJIAMMOHUS, XJIOPU T€KCAMETOHHUS,
XJIopuz OeH3aNKOHUS, XJopua OeH3eToHus, Gpenon, OyTUIoBbIM MM OEH3UJIOBBIA CIUPT; S)

ankminapaOeHbl, TAKME KaK METHJI- WJIH POnunapadeH, KaTeXuH, Pe30PLUH, IIUKIOTeKCaHOI,
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3-eHTaHON MM Mema-Kpe3od, ©) HU3KOMOJIEKYJsipHble (MeHee mpumepHO 10 OCTaTKoB)
NOJMIENTHBL, 7) Oenku, Takue Kak ChbIBOPOTOYHBIM aJdbOyMHH, SKEJIaTUH WM
UMMYHOTJIOOYJIMHBI, 8) ruApOoQUIbHbBIE MOJUMEPH], Takhe KakK MOJIMBUHWINUPPOIUIOH, 9)
AMMHOKHCJIOTBI, TAKHE KaK INIULUH, IIyTaAMUH, acllaparud, TMCTUNH, apTMHUH WK u3uH; 10)
MOHOCAXapubl, AUCAXapUAbl WU Jpyrue YIJEBOAbl, BKJIOYas TIJIIOKO3y, MaHHO3y MWJIH
nekctpuHbl, 11) xemarupyromue areHtsl, Takue kak EDTA (3TuneHnnaMuHTETpayKCyCHasI
kuciota); 12) caxapa, Takue Kak caxapo3a, MaHHHUT, Tperajoza wuim copbur; 13)
cojeoOpa3yrole NPOTUBOMOHBI, TAKHE KaK HATPHHA, KOMIUIEKChI METAJUIOB (HAIpUMep
KOMILIEKChI Zn-0eyok), win 14) HEeMOHOTeHHbIE TOBEPXHOCTHO-AaKTUBHBIE BELIECTBA, TAKUE
kak monucopbatel (Hampumep mnonucopdar 20 umm nonmcopdbar 80), moJoKcaMepbl TN
nonusTiieHrkonb (PEG).

Conepskamuecst B JUIOCOMAaX COSTUHEHHUS MO HACTOSIIEMY H300PETEHUIO MOTYT ObITh
MIOJTyY€HBI TIOCPEICTBOM CIIOCOOOB, M3BECTHBIX B JAHHOW O0NACTU TEXHUKH (CM., HATIPUMED,
Chang, HI; Yeh, MK Clinical development of liposome-based drugs: formulation,
characterization, and therapeutic efficacy;, Int J Nanomedicine 2012; 7; 49-60). OcobGeHHO
MOIXOISIIHE JIUTIOCOMBI MOTYT OBITh TIOJY4eHBI TOCPEACTBOM criocoda odparneHHo-(pa3oBoro
BBIMIAPUBAHUS C JIMITUIHONH KOMMO3HIMEH, comepskamiei (ochaTHANIXOINH, XOJECTePUH U
npousBoaHoe pocharunumranonamuta ¢ PEG (PEG-PE). Jlunocomel skCTpynupyroT depes
(GUIBTPBI C ONPENETEHHBIM PA3MEPOM IOP AJIS NOJIYUEHHUS JIUTIOCOM TpeOyeMOoro 1uaMeTpa.

CoenuHeHus MO HM300pPETEHHIO TAKXKE MOTYT OBITh 3aKJIOYEHbl B MHKPOKAIICYJIBL,
HOJTyYeHHbIE, HAPUMEp, OCPEACTBOM METOI0B KOALEPBALIMH UJIH TIOCPEACTBOM Mexk(asHOM
NOJIMMEPH3ALIMHY, HATIPUMEP THIPOKCUMETHIILIEIUTIONIO3HBIE WITH JKETATHHOBBIE MHUKPOKATICY JIbI
U NOJH(METHIIMETAKPUJIATHBIE) MHUKPOKAIICYJIbI, COOTBETCTBEHHO, B KOJUIOHJIHBIE CHCTEMBI
JIOCTaBKH JIGKAPCTBEHHBIX CPEACTB (HAMpHUMEp JIMIIOCOMBI, MHUKpocdepnsl ambOyMHHa,
MHUKPO3MYJIbCUH, HAHOYACTHIIBI U HAHOKAICYJIbI) MJIH B MaKpPO3MYJIbCUU. Takue METOTUKH
packpeiTel B Remington, The Science and Practice of Pharmacy, 20th Ed., Mack Publishing
(2000).

MoryT OBITP HCHOJB30BAHBI TpENapaTbl C 3aMEIJICHHBIM BBICBOOOXKICHHEM.
[Monxonsimue mnpUMepsl MPernapaToB C 3aMENJICHHbIM BBICBOOOKIEHHEM BKIFOYAIOT
NOJIYIIPOHULIAEMbIE MATPHULIbI W3 TBEPAbIX TIUAPO(YOOHBIX TONMMEPOB, COAEpIKALIUE
COEIMHEHNE MO HM300PETeHMIO, 3TH MATPHULbl HAXOASATCA B BHIE (OPMOBAHHBIX H3ENUM,
HanpuMep IJICHOK MJIM MUKpoKarcys. [IpiuMepsl MaTpuil ¢ 3aMeAJIEHHBIM BBICBOOOXKIEHUEM

BKJIFOYAIOT MONMIUPBL, TUAPOrenHu (Hampumep, MoIu(2-ruapOKCUITUIMETAKPUIIAT) HIIN
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NOJM(BUHUJIOBBIN CIHPT)), TMOJTUIIAKTHIBI, COTTONUMEPBI L-rTyTaMIHOBOM KUCIOTHI U 7-3THII-
L-rnyramata, HepasnaraeMblil STUJICHBUHUIALIETAT, pa3jlaraeéMble COMOJIMMEPbl MOJIOUHON U
TJIMKOJIEBON KHUCJIOTBI, TAKHE KaK COMOJMMEpBI, UCHOJIb3yeMble B alleTaTe Jeinponuaa ais
CYCIIEH3UH JAeno (MHBEHHpPyeMble MUKPOC]EpBI, COCTOSIINE H3 COMOJMMEpPa MOJOYHOH U
TJIMKOJIEBOW KHCIIOTHI M alleTaTa JeUpoiuaa), u300yTHpar arerata caxaposbl U nosiu-D-(-)-3-
T'UPOKCUMACTISTHYIO KUCJIOTY.

[Ipenaparel, HCHIONB3yeMble Ui BHYTPUBEHHOTO BBENCHUS, JOJUKHBI OBITh
CTePWJIBHBIMU. JTO JIETKO JOCTHUTAeTCsl MOCPENCTBOM, Hampumep, (uiubTpamuu uepes
CTepHIIbHbIE (UIBTPALIMOHHBIE MeMOpaHbl. CoennHeH s 0 N300PETEHHIO OOBIYHO TOMEIAI0T
B KOHTEITHep, UMEIOLINI CTepUIIbHOE OTBEPCTHE AJIs JOCTYIA, HAIIpUMep, aKeT ¢ PaCTBOPOM
IUIi BHYTPUBEHHOTO BBEINEHHs MM (PIakoH ¢ TpoOKOH, NpOKabIBAeMON WIJIOH st
MIOJIKOKHBIX WHBEKIIHH.

[Monxonsimue 5MyJbCHH MOTYT OBITh MOJYYEHBI C HCIIOJNB30BAHUEM HMEIOIIUXCS B
MIPOAAKE JKUPOBBIX 3MYJIbCHUI, TAKUX KaK JUIHUHbIE 3MYJIbCUH, COAEPKALINE COEBOE MaCJIO,
JKUPOBasi SMYJIbCHs Ul BHYTPUBEHHOIO BBEAEHHUs (Hampumep cozepkamas cadiopoBoe
Macjio, COeBOE Maciio, simuHble (ocdaruapl U MIMLEPUH B BOZAE), SMYJBCHH, COAEpPIKALIUE
COEBOE MAaCJIO U TPUITIMLIEPHUBI CO CPEHEHN ANUHOM LeNu, U TUIUAHbBIE SMYJIbCUH XJIOMKOBOTO
Macjia. AKTUBHBIN HHIPEAUEHT MOXET ObITh MO0 pacTBOPEH B MPENBAPUTEIBHO CMELIAHHOM
SMYJIbCHOHHON KOMITO3MIUH, JHOO, aJbTEePHATUBHO, OH MOXET OBITh PAacCTBOPEH B Macie
(Hampumep coeBOM Macie, caIOpOBOM Macie, XJIONMKOBOM Maciie, KYH)KYTHOM Macie,
KYKYPY3HOM Maclie M MUHIAJIBHOM Maclie) U SMyJIbCUH, 00pPa30BaHHOHM NPU CMEIINBAHUY C
dochonununom (Hanpumep siudHbIMUH (pochonunuaamu, GpochonunuuaMu COu UM COEBbIM
JeUUTHHOM) u Bopou. Cienyer MoOHUMATh, YTO Ui PETYJUPOBAHUS TOHUYHOCTH 3MYJIbCUU
MOTyT ObITh J00aBIEHBI W JPYyTU€ WHTPEIUEHTHI, HANpPUMep TIHLEPUH WM [JIFOKO3a.
IMoaxonsiique 3Mysibcun 00bIMHO OynyT comep:xkath 00 20% Macna, Hanpumep oT 5 1o 20%.
Kuposast 5MyJIbCHsI MOXKET COAEPKATh Karuy *xkupa pasmepom ot 0,1 1o 1,0 MM, B 4aCTHOCTH
ot 0,1 1o 0,5 Mmkm, u uMeTs 3Hauenue pH B Ananasone ot 5,5 g0 8,0.

Hanpumep, 3MynbCHOHHBIE KOMITO3UIIMA MOTYT MPEACTABIATh COOOH KOMIIO3MIIUH,
NPUTOTOBJICHHbIE IyTEM CMEUIMBAHUSA COCOUHEHHS 10 W300PETeHHIO C JIMIMUIHBIMH
SMYJIBCHUSAMH, CONEPKAIUMHU COEBOE MAcCjO MM €ro KOMIIOHEHTHI (CO€BOE MAclo, STHYHBIC
dbochomunuabl, rIULEPUH U BOAY).

ITpomeskyTouHblii TpOAYyKT JekapcTBeHHoro cpencrea (DPI) mpencraBisier coboii

YaCTUYHO TepepadOTaHHBI MaTepuas, KOTOPBIH TOJKEH OBITh INMOIBEPTHYT NaJbHEHIINM
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cragusiM oOpabOTKH, Mpekae YeM OH CTaHeT OalK-POAYKTOM JIEKAPCTBEHHOT'O CPENCTBA.
CoenuHeHus o U300PETEHUIO MOTYT OBITh BKJIIOUEHBI B COCTaB MPOMEKYTOYHOTO MPOAYKTA
nekapcTBeHHoro cpencrsa DPI, comepskaiiero akTUBHBIM MHrpenueHT B (opme c Ooinee
BBICOKOH CBOOOAHOW 3Heprued, 4eM B KpucTamandeckoil ¢opme. OmHON W3 mnpu4uH
ucnonb3oBanus DPI sBisiercst yiydlneHHe XapakTepUCTHK MepopanbHON adcopOumu u3-3a
HU3KOW pacCTBOPMMOCTH, MEIUICHHOTO PACTBOPEHUS, YJIYYLIEHHOTO MAacCcOolepeHoca uepes
CJIM3MUCTBIA CJIOW, MPUJICTAIOIUN K SMUTENIUATbHBIM KJIETKaM, M, B HEKOTOPBIX CIy4asX,
OTpaHUYEHUI n3-32 OMONOTMYECKUX OapbepoB, TAKUX KaK METaOOJNM3M M TPAHCIOPTEPHI.
Jlpyrue mpuyYMHBI MOTYT BKJIFOUATh YJIYYIIEHHYI CTaOUJIBHOCTH B TBEPAOM COCTOSIHHH H
TEXHOJIOTUYHOCTb TOCHenyomeid o00padoTkn. B OJHOM BOIUIOIIEHHH MPOMEKYTOUHBIH
NPOAYKT JIEKAPCTBEHHOTO CPEACTBA COAEPIKUT COENUHEHHE 0 H300PETEHUIO, BBIACICHHOE U
CTa0MIIN3UPOBAaHHOE B aMOP(HOM COCTOSIHMM (Hampumep aMopgHbIE TBEpIbIe IUCIEPCHH
(ASD)). CymecTByeT MHOKECTBO TE€XHOJIOTHH, W3BECTHBIX B JAHHOW OOJIACTH TEXHHKH, IO
U3roToBiIeHU0 ASD, MO3BONSIOMNX MOJYYUTh MaTepHall, MOAXOMSIINI 1T HHTErPallud B
OaNK-TIPOAYKT JIEKAPCTBEHHOI'O CPEACTBA, HAIPUMEDP BBICYIIEHHBIE PACIIBUICHUEM AHCIIEPCUU
(SDD), skctpymatel u3 pacmiaBa (dacto HasbiBaemble HME), coocakneHHble BelnecTsa,
amop(HbIE HAHOUACTHLIBI JIEKAPCTBEHHOT'O CPENCTBA M HaHOaicopOaTel. B omHOM BomiomeHnn
amop(dHbIe TBepAble OUCIEPCHU COAEPKAT COENUHEHHE IO M300PETEHHI0 U IOJUMEpHBIN
SKCUUMNHEHT. J[pyrue SKCUUIHMEHTHI, a TakKe KOHLIEHTPALMH YKa3aHHBIX HKCILUMHUEHTOB U
COEMHEHUI 10 M300PETEHUI0 XOPOLIO M3BECTHBI B JAHHOW OOJIACTH TEXHUKU M ONHCAHBI B
cTaHAapTHBIX pykoBoacTBax. Cwm., Hampumep, “Amorphous Solid Dispersions Theory and
Practice” Navnit Shah et al.

B npyrom acniekTe CoOriacHO H300pETEHHIO MPEIOKEHO COSNMHEHHE 110 U300PETEHUIO
WK ero GpapMareBTUYECKH MpUeMiIeMasi COJIb JIJIsl MPUMEHEHHs B KaueCTBe JIEKAPCTBEHHOTO
CPEACTBA, B YAaCTHOCTH JIEKAPCTBEHHOI'O CPENCTBA JJIsl JICYEHUS aHOMAJIbHOTO KIIETOYHOTO
pocra.

B npyrom acnekre cornacHO U300pPETEHUIO MPEIIOKEHO MPUMEHEHHE COSTUHEHHUS 110
u300peTeHNI0 WM ero  (apMaleBTHYECKH MPHUEMJIEMOH COJMM Uil M3TOTOBJICHHUS
JIEKApCTBEHHOTO CPEACTBA ISl JIEYeHHs Yy CYObEKTa aHOMAJbHOTIO KIETOYHOTO pPOCTA,
Hanpumep onyxoiu, Hanpumep MEK-accounnpoBaHHOH onyxonu, y CyObekTa.

B npyrom acnekre coOriacHO W300PETEHHIO MPENJIOKEHO COeJUHEHHe JH0oH us3

OMHCAHHBIX 3/1eCh GOpPMyJT WK ero (hapMaleBTHIECKH MpHeMJIeMasi COJIb Il IPUMEHEHUS B
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JIEYeHUH aHOMAJIBHOTO KJIETOYHOrO pocTa, Hampumep onyxonu, Hampumep MEK-
aCCOLIMMPOBAHHOU OMYXOJIH.

Ha BBenenue coenuHeHMN MO M300PETEHHIO MOXHO BIHATH IOCPEACTBOM JIFOOOTO
crocoba, KOTOpbIi 00ecreynBaeT TOCTaBKY COSNMHEHHH K MECTy NEHCTBHs. DTH CHOCOOBI
BKJIIOYAIOT NEpOpajbHble IyTH BBEACHUs, WHTPAAyOJCHAJbHbIE IIyTH BBEACHMUS,
MapeHTePANbHYI0 MHBEKIHMIO (BKJIIOYAs BHYTPUBEHHYIO, MOIKOXKHYIO, BHYTPUMBIIIEYHYIO,
BHYTPUCOCYIUCTYIO WJIA UH(Y3HIO), MECTHOE M PEKTAIbHOE BBEICHHE.

Pexxumbl  103MpOBaHHMs MOTYT OBITb  CKOPPEKTUPOBAHbI il OOecriedYeHusl
ONTUMAJIBHOTO JKeJIaeMoro oTeeTa. Hampumep, MOKHO BBOAMTD OJUH OOJIOC, MOYKHO BBOIUTH
HECKOJIBKO Pa3/IeNICHHBIX 103 C TEUEHUEM BPEMEHH MJIH 1032 MOXKET OBITh MPOMOPLIHOHAIBHO
YMEHBIICHA WM YBEIMYeHa, Kak Toro Tpedyer TepameBTHUecKas cutyarus. OcoOeHHO
BBIFOIHO TOTOBHTBH [MapEHTEepabHble KOMIIO3HMLMH B BHJAE CTAHOAPTHOH JIEKapPCTBEHHOM
(OpMBI 17151 IPOCTOTHI BBEACHUS U OMHOPOIHOCTH 103upoBaHus. CTaHIapTHAs JIeKapCTBEHHAs
(dopma, ucronb3yemasi 31eCb, OTHOCUTCS K (PU3UUECKH JUCKPETHBIM €IMHULIAM, TTOAX OASLIIM
B KQuecTBE E€IUHHYHBIX /03 AJsl JICUCHUS CYOBEKTOB-MIICKOMHUTAKOLINX, MPUYEeM KaKaas
€IMHUIA COAEPKUT 3apaHee ONpEAeNICeHHOE KOJIWYECTBO AaKTHBHOTO COEAMHEHUs,
paccuMTaHHOE Ui JOCTHXKEHHs TpeOyeMoro TtepaneBTH4Ueckoro s¢¢dexra, B COYETAaHUM C
TpeOyembiM  (papmaneBTudeckuM  HocuteneM.  Crnenudukanus Ha  CTaHZAPTHBIE
JekapcTBeHHble (opMmbl MO n300peTeHHI0 OOYCIOBI€HA W HANPSIMYyK 3aBHCUT OT (a)
YHUKAJIbHBIX XapaKTePUCTHUK BBOAMMOTO COSAMHEHHS U KOHKPETHOTO TEPAreBTUUECKOrO TN
npodunakTuueckoro 3¢dexra, KOTOpbI MOMKEH ObITh MOCTUTHYT, W (0) OrpaHUYEHUH,
XapaKTEePHBIX AJIsi 00NIACTU KOMITAyHIMPOBAHHS TAKOTO aKTHMBHOI'O COEIMHEHHUS ISl JICUSHUS
YyBCTBUTEIBHOCTH Y JIIOAEH.

Takum oOpaszoMm, KBaTH(DUIUPOBAHHBIM CIELHAIUCTAM TOHSITHO, HCXOIS U3
PACKpPBITHS, TPEACTABICHHOTO 3/1€Ch, YTO O3Bl U PEXKHUM JO3UPOBAHHS KOPPEKTUPYIOTCS B
COOTBETCTBHH CO CHOCOOAMH, XOPOIIO M3BECTHBIMU B TepaneBTHUeckoil obmactu. To ects
MaKCHMaJIbHasi IEPEHOCUMAs! 71032 MOJKET OBITh JIETKO YCTAHOBJIGHA M TaK)XXE€ MOXKET OBITh
ompeneneHo 3(pPeKTHBHOE KONIUYECTBO, OOECIEYNBAIOIEe BHUIANMBIN TepaNeBTHUECKHUI
3¢ deKT as mauueHTa, Tak ke Kak U TpeOOBaHUS K BPEMEHU BBEIEHHs KaKAOTO areHTta Iis
TOCTIDKEHUsT BHUIAUMOTO TeparneBTudeckoro s¢dpdexra y manmenta. Takum obOpasom, XOTs
HEKOTOpbIE PEKUMBI O3UPOBAHUS U BBEICHUS MTPUBEIEHBI 31€Ch B KAYECTBE MPUMEPOB, 3TH

NpUMepPbl HUKOUM 00pa3oM He OTPaHMYHMBAIOT PEXHUM AO3UPOBAHUS U BBENEHUS, KOTOPBIH
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MOXeET OBbITb TPEANIOKEH NAlMEeHTYy TMpPH MPAKTUYECKOM IPHUMEHEHHH HACTOSIIETO
n300peTeHus.

Crnenyer OTMETUTD, YTO BEJIMYMHA TO3UPOBKU MOXKET U3MEHATHCS B 3aBUCUMOCTU OT
THUIA U TSDKECTU COCTOSIHUSI, KOTOPOE CJIEAYeT OOJIerdnuTh, U MOXKET BKJIIOYATh OJHOKPATHBIE
WJIN MHOTOKpaTHbIe 703bl. Kpome Toro, cienyer mOHHMMaTh, YTO AJIS EOOOrO KOHKPETHOTO
CcyObeKTa, KOHKPETHBIE PEKHMbI JO3MPOBAHUS JOJDKHBI OBITH CKOPPEKTHPOBAHBI uepes3
HEKOTOpPOE BPeMs COTJIACHO MHIMBHIYaJbHON MOTPEOHOCTH M HA YCMOTPEHHUE CIEeLMAJIHCTA,
KOTOPBIA OCYINECTBJIIET BBEICHHUE WM KOHTPOJUPYET BBENCHHE KOMIIO3MLHUN, W HTO
OMana3oHbl 1103, YKa3aHHbIE 37eCh, NPUBEACHbI TOJIBKO B KAauecTBe NpUMEpa U He
NpeAHA3HAYEeHbl JUII OrPaHWYeHHss OObeMa WJIM TPUMEHEHHs 3asBJICHHOH KOMIIO3HIIWU.
Hanpumep, m03b1 MOryT OBITH CKOPPEKTHUPOBaHBI Ha OCHOBE (haPMAKOKMHETHYECKUX H
(apMakOIMHAMHYECKHX MMapaMeTPOB, KOTOPbIE MOTYT BKIIFOYATh KIWHUYECKHE 3(PQeKTsl,
TakMe Kak TOKcHdyeckne 3¢¢ekTl Wuiau 1adoparopHble 3HaueHHs. TakuM o00pas3om,
HACTOSILIIUM M300PETEHNEM OXBAThIBAECTCS HHAUBUY AJIbHOE TIOBBIIIEHHUE AO3bI IS MALHEHTA,
KOTOpOE OTIpeNeNsAeTCs KBaJTN(PHLIUPOBAHHBIM CTHELIUATIICTOM. Omnpenenenne
COOTBETCTBYIOIIMX J103 U PEKUMOB BBEAEHHS XHUMHOTEPAIEBTUYECKOIO areHTa XOPOIIO
W3BECTHBI B COOTBETCTBYIOIIEH OOJNACTH TEXHUKU M OYAYT MOHSTHBI CIIELHATUCTY B JAHHOM
00JIaCTH TEXHUKH 1OCIIE O3HAKOMJIEHHUSI C UAESMH, PACKPBITBIMHU 37eCh. B 01HOM BomiomeHnn
s¢dexTuBHast 1032 0OBIYHO HAXOANTCS B quanaszone ot npumepHo 0,001 no npumepno 100 Mr
Ha KI' Beca Teja B CYTKH, M 4dacto ot mpumepHo 0,01 no mpumepHO 35 Mr/Kkr/cyTku, B
OHOKPATHOM WK pa3aeneHHo# no3ax. [ns dyenoseka Becom 70 Kr 310 OyeT COCTaBISITh OT
npumepHo 0,07 mr/cyTku no npumepHo 7000 mr/cyTku, vaiie ot npumMepHo 10 mr/cyTku 1o
npumepHo 1000 mr/cytku. MHOrma no3a cocrapisier npumepHo 10, 20, 30, 40, 50, 60, 75, 100,
125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 475, 500, 525, 550, 575,
600, 625, 650, 675, 700, 750, 800, 900 wnu 1000 mr/cytku. MHOrma mo3a COCTaBIISIET OT
npumepHo 10 mr/cytku no nmpumepHo 1000 mr/cyTku, ot npumepHo 10 MI/cyTku 10 MpUMEpPHO
750 mr/cytku, ot mpumepHo 10 mr/cytku no mpumepHo 600 mr/cyTku, ot mpumepHo 10
Mr/cyTku 10 npumepHo 300 mr/cyTku, ot nmpumepHo 10 mMr/cyTku 1o npumepHo 150 mMr/cyTkwy,
ot mpumepHo 20 mr/cytku 1m0 npumepHo 750 mr/cytku, ot mpumepHo 20 MI/CYTKH -0
npumepHo 10 600 mr/cytku, ot mpumepHo 20 mr/cytku no mpumepHo 300 MI/CyTKH, OT
npumepHo 20 Mr/cyTku 10 npuMepHo 150 Mr/cyTku, oT npuMepHO SO MI/CYyTKH IO IPUMEPHO
750 mr/cyTtku, ot mpumepHo 50 mr/cytku no npumepHo 600 mr/cyTku, oT mpumepHo 50

mr/cyTku 10 npumepHo 300 mr/cyTku, oT mpumepHo S0 Mr/cyTku 1o npuMepHo 150 mMr/cyTkwy,
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OT NpPUMEpPHO 75 MI/CyTKH 1O mpuMepHO 750 MI/CYyTKH, OT NMpHUMEPHO 75 MI/CYTKH -0
npumepHo 600 Mr/cyTku, oT mpumMepHO 75 Mr/cyTku no npumepHo 300 MI/CyTKH WIH OT
npumepHo 75 mr/cyTku 1o npumepHo 150 Mr/cyTku. B HEKOTOPBIX Cllydasix YPOBHU 103 HHKE
HIDKHETO TpeJieNia BBIIEYTOMSHYTOrO AUAna3oHa MOTYT ObITh OoJiee 4eM afeKBaTHBIMH, B TO
BpeMsl KaK B JPYTHX CIy4asX MOTYT OBITh MCIIOJb30BaHbI ele OONiblINe J03bl, HE BbI3bIBAS
KaKuX-TM00 BpeAHbIX MOOOUYHBIX 3((ekToB, mpu 3TOM Takue OOoNbIIKME HO3bI OOBIYHO
pa3neneHbl Ha HECKOJIbKO HEOOJbINMX J03 AJIi BBENCHUS B TEYEHHE CYTOK. B omHOM
BOILJIOLIEHUH CYOBEKTY BBOAAT MPUMEPHO SO MI/CyTKH.

IToCcKOIBKY MOXKET OBITh KEJNaTeIbHO BBOJUTh KOMOWHAIIMIO AKTUBHBIX COCAMHEHUI,
HanpuMep, C LEJbI0 JICYeHHsT KOHKPETHOTrO 3a00JIeBaHUS WJIM COCTOSHHS, J1B€ WJIH Oolee
(apManeBTUIECKIX KOMIIO3HIINY, [TO MEHBLIEH Mepe OJTHA U3 KOTOPBIX CONEPIKUT COSAMHEHUE
1o HU300peTeHnIo, MOTYT ObITh yIOOHO oObennHeHbl B (popme HabOpa, MOAXOASALIETO IJIs
COBMECTHOT'O BBEICHHUSI KOMIIO3HULIMH, KOTOPBIN BKJIIOYEH B OOBEM HACTOSIIIErO NU300pPETEeHUsI.
Takum oOpaszom, Habop TO w300peTeHHIO BKIKOYAeT JABE WM Oojiee OTHENbHbIC
dapmanieBTHIECKIE KOMITO3ULIMH, TTI0 MEHBIIEH Mepe OJJHa U3 KOTOPBIX CONEPKUT COSANHEHUE
10 U300PETEHNIO, U CPENCTBA AJIS PA3JeIbHOIO XPAHEHUS YKa3aHHBIX KOMIIO3ULIUH, TAKHE KaK
KOHTEHHep, pa3leneHHbl (PJIaKOH MM pa3neeHHbId makeT u3 ¢onbru. IIpumepoM Takoro
HaOopa SBJIsIeTCs] MPUBbIYHAS OJNIMCTEPHAsl YIIAKOBKA, MCIIONIb3yeMasl [l YIIAKOBKH TaOJIETOK,
KarcyJ ¥ TOMy OA0OHOTO.

Habop no n3zobpereHnto 0COOEHHO MOAXOAUT ISl BBEIEHHSI PA3HBIX JIEKAPCTBEHHBIX
¢dopm, HanpuMep MepopPaIbHOI U MAaPEHTEPATbHON, AJIsl BBEIEHHS OT/EJIbHBIX KOMITO3ULIUI C
pPa3HBIMH HWHTEpPBAJaMU JO3UPOBAHMS WM JJIsl TUTPOBAHHMS OTHENBHBIX KOMIIO3MLIUN
OTHOCHUTENIbHO npyr apyra. Jns obecriedeHuss COOJIOACHMS peXMMa IO3UPOBAHUS HAOOp
OOBIYHO BKJIFOYAET YKa3aHUs IO MPUMEHEHHIO M MOXeT ObITh CHaOkeH mnaMsATKoi. B
HEKOTOPBIX BOIUIOIIEHHMSIX HAa0Op BKJIIOYAET COENMHEHUE WIH ero (apMaleBTHYECKYIO
KOMITO3ULIMI0O W JUArHOCTHYECKUI areHT. B npyrux BoOmOmeHHsx HaOOp BKIIOYAET
COeMHEHNEe WIH ero (apMaleBTUYECKYI0 KOMIIO3HLMIO W OAMH HIJIM OoJjiee 4YeM OIUH
TEpaneBTHUECKUI areHT, Takod kak wuHruomrop BRAF, wanpumep wunarudutop BRAF,
BoiOpanHbld w3 N-(3-((3,5-numerusn-4-okco-3,4-TUruapox *Ha30JIMH-0- 1T )aMUHO)-2,4-
nudTopdeHmn)nponaH-1-cynshoHaMua,; N-(2-xnop-3-((3,5-numermn-4-okco-3,4-
IUTUAPOXHUHA30IUH-0-1I1)aMUHO )b eHmn)-3-proprnponan- 1 -cynpponamuna,; N-(2-x10p-3-
((3,5-mumetnn-4-okco-3,4-AUruApOX UHA30JIMH-0- 1) aMHUHO)-4, S-nud ropdennn)nponan- 1 -

cynbonamuna, N-(2-xmop-3-((3,5-aumeTnn-4-okco-3,4-AUruIpoXNHA30IUH-0-HI1)aMUHO )-4-
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¢dropdenmn)nponan-1-cynshoHamuna; N-(2-xnop-3-((3,5-numermn-4-okco-3,4-
IUTUAPOXHUHA30INH-0-1I1)aMUHO)-4-pTopdennn)-3-pTopnponas- 1 -cynbponamuna, N-(2-
xjop-4-prop-3-((5-metnn-3-(mermn-d3)-4-okco-3,4-TUruAPOX UHAZOIUH-6-1JT)AMUHO ) -
¢benun)-3-propnponan- 1-cyabpoHamuna, N-{2-xnop-3-[(3,5-mumernn-4-okco-3,4-
AUTHAPOXUHA30INH-6-11)oKcH | -4-propdennn  nponan-1-cynsponamuna; N-(3-xmop-4-((3,5-
IUMETHIT-4-0KCO-3,4-TUTUIPOX MHA30JIUH-0-HJT)OKCH )- S - TOPITUPUAMH-2 - 1T ) TIPOTIaH- 1 -
cyabdponamuna;, N-{2-xyop-3-[(3,5-numeTun-4-okco-3,4-Turuapox nHa30JIuH-0-1IT)OKCH |-4-
dropdennn }-3-propnponan-1-cynpponamuna,  N-(2-xaop-4-¢pTop-3-((5-pTop-3-meTun-4-
OKCO-3,4-TUTHIPOX UHA30JIUH-60-1JT)aMUHO ) e )-2-a3abuuukio[ 2. 1. 1 Jrekcan-2-
cyabdponamuna; (R)-N-(2-xnop-4-prop-3-((5-¢prop-3-meTuin-4-okco-3,4-TuruapoxXxnHa30JIMH-
6-m1)amuHo )pernn)-3-proprupponunus- 1 -cynbdonamuna u N-(2-xa0p-3-((5-xmop-3-meTu-
4-0Kc0-3,4-IUruIPOXMHA30IUH-0-11)aMUHO))-4-pTopdennn)-3-pTopaszernans- 1 -
cynboHaMHIa;, WK €ro papMalleBTHYECKH TPUEMIIEMYIO COJIb.

CorjacHo creayrIMM CXeéMaM W TEKCTOBBIM OINHMCAHUSM MPEUIOKEHBbl 00Imue
noAPOOHOCTH MOJTYYEHHs COETUHEHNH 110 H300PETEHHUIO.

CoenuHeHus: o M300PETEHUIO MOTYT OBITh MOJYUYEHBI C MOMOIIBIO JTF0O0Tr0 crocoda,
U3BECTHOTO B JAHHOH OOJACTH TEXHUKH, IJsI TOJY4YEeHUs COENUHEHUH aHaJIOTWYHOM
CTPYKTYphL. B yacTHOCTH, cCOeMHEHNs 0 U300PETEHNI0 MOTYT OBITh MOJIyY€HBI C IIOMOIIBIO
CIIOCOOOB, OIMHCAHHBIX CO CCBUIKOM Ha MOCJEAYIOLIHE CXEMbI, WIN C MOMOIIBIO KOHKPETHBIX
crocoOOB, ONMMCAHHBIX B MPHUMeEpax, WIN C MOMOIIBIO CIIOCOOOB, AHAJOTUYHBIX M TEM, U
APYTUM.

Crnenuanucty B JaHHOH 00JIACTH TEXHUKHU OyIeT MOHSTHO, YTO SKCIEPHUMEHTAJIbHBIE
YCIIOBHSL, TPECTABJICHHBIC HA CISIYIOIUX CXEMaX, WUTFOCTPUPYIOT MOIXOASIIIUE YCIOBUS AJIs
OCYLIECTBIICHHSI TOKA3aHHBIX MPEBPALIECHHH, U YTO MOKET OBITh HEOOXOTUMO MJTH JKEJTATETbHO
U3MEHHTb TOYHBIE YCIIOBHSI, HCIIOJB3yeMble ISl MOJy4YeHUs coenuHeHud (opmyner I u
COEMHEHUH, KOTOPBIE COOTBETCTBYIOT popmysie I, Hanpumep coenunenuii popmyer I u Tomy
NOJO0HBIX.

Kpowme Toro, cienuanucty B JaHHOH 00JIaCTH TEXHUKH OYAET MOHATHO, YTO Ha JI000H
CTaN CHHTE3a COCJUHEHUH MO M300pETEHHIO MOXKET ObITh HEOOXOIUMO WIIH KENATENIbHO
3aI0UTHTh OAHY WM 0Oojee YeM OIHY YYBCTBHUTENBHYIO TpPYIIy, UYTOOBI H30€XKaTh
HE)KeJIAaTeNbHBIX TMOOOYHBIX peakuuii. B wacTHOCTH, MOXeT OBITh HEOOXOOMMO HIIH
JKENATeIbHO 3alUTUTh AMHMHO- WM CIUPTOBbIe TIpymmbl 3amutHele rpynmsl  (PG),

HUCIMOJIB3YEMbIC TIPpU MOJTYUYCHUU COeI[I/IHeHI/Iﬁ 1o I/1306peTeHI/II-O, MOTYyT OBITb MCITOJIb30BAHbI
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oOpraHBIM 0OpazoMm. Cm., Hampumep, onucaHHble B 'Greene’s Protective Groups in Organic
Synthesis' Theodora W Greene and Peter G M Wuts, third edition, (John Wiley and Sons, 1999),
B yacTHOCTH, B rnasax 7 (“Protection for the Amino Group™) u 2 (“Protection for the Hydroxyl
Group, Including 1,2- and 1,3-Diols”), BKIIOUEHHBIX 371€Ch OCPEACTBOM CCBUIKH, B KOTOPBIX

TaK)Ke OIMHUCAHBI CITIOCOOBI YAAJICHUS TaKUX I'PYIIIL.
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Cxema 1

Ha Cxeme 1 ommcan obmuii cocod MonydeHHust COEOUHEHUsT 8, KOTOPOe SIBJISETCS
coequnenueM dopmyiel I, rae R! mpencrasnser coboit H, R? mpencrasnser coboit H, R?
npencrasser coboii C3-Cetuknoankun, u R* siBnsiercs Takum, kKak onpeneneHo ais GopMyJibl
I. Umeromasicst B mponaxe 2,6-1uxyiop-4-MeTHIHUKOTUHOBAsSI KHcoTa (coequHenne 1) Moxer

OBITh TpeBpallleHa B AaHAJIOr CJIOXKHOrO »¢upa 2 npu o0pabdoTke (TPUMETHIICHIIIII)-
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nuazomeraHoM. CoenuHeHHEe 2 MOXeT OBbITh MPEBPAIleHO B IUMETHJIAMHHOBHHHUIIOBOE
POMEXYTOYHOE coelMHeHue 3 npu oOpadboTke aumerunaneraneM N,N-aumerundopmamuia.
Coenunenue 3 MoeT ObITh NpEBpAIlEHO B MPOMEXKYTOUHBIN anmbaerun 4 mpu oOpaboTke
NOAXOASALIEH KMCIOTOH, TAKOH KaK COJISTHAS KUCJIOTA, B IIOAXOASIIEM PACTBOPHUTEIE, TAKOM KaK
npoctoit >¢up. Lukmusauns coequHeHns 4 MOKeT ObITh TOCTUTHYTA IIOCPEACTBOM 00pabOoTKH
coemuHenus 4 pearentom, umeromuMm ¢opmyny R3’NH, rme R® mpencrasnser coboii
C3-CsLMKIIOATIKIII, B IPUCYTCTBUUA BOCCTAHOBUTEJNS (HAPUMeEp LUAHOOPTUAPUAA HATPUS) B
MOAXOMSLIEM PACTBOPUTENIE, TAKOM KaK METAHOJ, C ToyueHneM coequnenus 5. CoennHeHune
5 MoxeT ObITh MpEeBpaIIeHO B coenanHeHue O mpu oOpabOTKe TPUMETHJICHIIMIMOAUIOM B
NOAXOMSALIEM pacTBOpUTeNe, TakoM Kak aueroHutpwi. CoenuvHeHne 6 MOXeET ObITh
MOABEPTHYTO METHJIMPOBAHHIO MOCPEACTBOM O0pabOTKM METHIHOAMIAOM B MPHUCYTCTBHH
MOAXOMSLIEr0 OCHOBAHMS, TAKOTO Kak KapOOHAT LIENIOYHOr0 MeTajlia, HampuMep kapOoHaTa
KaJiusi, B MPUCYTCTBUHU MOAXOJsIIero pactsopurens, Takoro kak THF (Tterparunpodypan), ¢
nonyuenuem coenuneHuss 7. CoenuHeHue 7 MOXeT ObITh MOABEPTHYTO apOMAaTHUYECKOMY
HyK1eo(pUILHOMY 3aMelleHnI0 mpH o0paboTke pearentoM, umeromum popmyny R*NH,, rae
R* sBnsercs Takum, kak onpejeneHo s GOpMyIbl I, B MPUCYTCTBMH CHJIBHOTO OCHOBAHMSI,
TAKOrO KaK TeKCaMeTHJIIUCHIIA3H] JIUTHS, B MOAXOsIeM pacTBoputene, TakoM kak THF, ¢

MOJIyYE€HHEM COeIUHEHMUs 8.
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Cxema 2

Ha Cxewme 2 onucan obumii crnocod mony4deHust coeauHeHus: 17, KOTopoe siBIISIeTCsI
coenunenuem dopmynsl I, rae R! nmpencrasnser coboit H, R? npencrasnser coboit H, R?
npexacrasisier codoit ruapokcu-Ci-Ceanmkokcn-, Ci-Ceanmkoken, ¢propCi-Csanmkokcn wm
(C3-Cotuxnoankun)Ci-Ceankokcu-, u R* spsierca Takum, kak onpeneneHo as popmys 1.
Nwmeromuiicss B mpopaxke 4-0pom-2,6-TUXJIOPIUPHINH MOXKET ObITh JIUTUPOBAH PEAreHTOM,
TAaKUM Kak JAMU3OIMPOINUIIAMH JIUTUS, U CBSI3aH C JUOKCHAOM YIJepoAa C IOJyuyeHUEM
kapOonoBoii kuciorel 10. Coenunenne 10 moxer ObITh mpeBpamieHO B coenuHeHune 11
MOCPENCTBOM KHUIISTYEHUS C OOPATHBIM XOJIOAMIBHIKOM B BOZHOM PACTBOPE OCHOBAHUS, TAKOTO
kak 4 M ruapokcun Hatpusi. CoenuHenue 11 MokeT OBITh TOJBEPTHYTO METHIIUPOBAHHIO
NOCPENCTBOM 00pa0OTKH METHIIHOIUIAOM B NMPUCYTCTBHU MOAXOISINErO OCHOBAHMS, TAKOTO
Kak KapOOHAT INENOYHOrO MeTajuia, HampuMep KkapOoHaTa Kajus, B MPHCYTCTBUH
NOAXONAIIEro pactBopuressi, Takoro kak DMF (mumermndopmamun), ¢ mNOJydeHHEM
coenunenust 12. Coenunenne 12 MoxxeT ObITh MPEBPAIIEHO B MPOMEXYTOYHBIH BUHUJIOBBIN

s¢up 13 nmocpenctsom peakunu Cysyku ¢ (E)-2-(2-3TokcuBunmn)-4,4,5,5-rerpamerun-1,3,2-
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nuokcaboponanom (coeawHeHue (1)) TPU  KCMOJNB30BAHUM KATAM3aTOpa, TAKOTO Kak
MeTaHCyIb(poHaTO(2-auuukiorekcuindpocpuno-2’,6’-nunzonponokcu-1,1’-6udennm)(2-

amuHo-1,1’-0ndennn-2-umnannanuii(Il), m ocHoBaHuS IENOYHOro MeTauia (HarmpuMmep
kapOoHaTa IIEJOYHOrO MeTa/ula, HalpuMep BOAHOro KapOoHaTa Kaius) B HMOAXOZSINEM
pactBoputene, TakoM Kak 1,4-nuokcaH. Coenunenne 13 MoxkeT OBbITh IOABEPTHYTO
B3aMMOJIEHCTBHIO C OOpa3oBaHHEM OKCUMHHA NpU 00paboTke peareHToM (opMyssl R*-
NH,HCI, rme R** npencrasmser coboit  P'O-C1-Ceamkokcu-,  Ci1-Ceankokcn,
¢ropCi-Ceanxokcu umu (C3-Ceoruknoankun)Ci-Coankoken-, u P! mpencrasnser coboi
3aLUTHYIO TPYIIY CIHUPTA, TAKYIO KaK mpem-0yTri1, OCH3WI WK mpem-0y THIIANMETUIICHITHI,
npu ucnoib3osanuu TpmTIiamuaa 1 HCl 1 HarpeBanus B MOIXOASIIEM PACTBOPHUTENIE, TAKOM
kak 1,4-nuokcaH, ¢ noigydenuem coenuHennst 14. Coequnenue 14 MoxeT ObITh BOCCTAHOBJIEHO
10 TPOMEXKYTOUYHOTO AalKOKCHAaMHHA 15 TpH  HCMIONB30BAHMHU  COOTBETCTBYIOIIETO
BOCCTAHOBUTEIS, TAKOTO KaK IIMAHOOPTUAPUA HATPUS, B MOIXOASINEM PACTBOPHUTENE, TAKOM
kak wm3onponanon. Coenuaenne 15 Moxer ObITh TOABEPTHYTO apOMATHYECKOMY
HyKJ1eo(pUILHOMY 3aMelleHHI0 pHu o0paboTke pearentoM, uMeromum popmyny R*NH,, rae
R* sBnsercs Takum, kak onpejeneHo s GOpMyIbl I, B MPUCYTCTBMH CHJIBHOTO OCHOBAHMSI,
TAKOTO KaK reKCaMeTWJIIUCHIIA3UA JIUTHUS, B MOAXOASAIIEM pacTBopuTene, TakoM kak THF, u
OJTHOBPEMEHHO IMOABEPTHYTO LUKJIM3ALUN C MOCIEAYIOIIUM BO3MOKHBIM CHSATHEM 3aIIUTHI,
ecnu coenuHeHue 16 comepxkut 3amuTHyro rpynny P! (¢ Mcronb3oBaHMEM CTaHAAPTHBIX
YCJIOBHUI1 CHATHSI 3AIIUTHI CO CIHPTA, U3BECTHBIX CHELMAINCTAM B JaHHOW OOJACTH TEXHUKH,
Takux  Kak  (QocdopHas  kucnora, TpudTOpPyKCycHas — Kuciora Wik Qropun
TeTpabyTHIAMMOHHS) ¢ oMydeHneM coexuHenns 17, rne R npencrasnser coboit rumpokcu-

C1-Cesankokcu-, Ci-Csankokcn, propCi-Csankokcu min(Cs-Cormxnoankimn)Ci-CealkoKCH-.
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Cxema 3

Ha Cxeme 3 onmcan obmmii criocod monydenust coequHeHnust 20, KOTOpoe SIBISETCS
coequnenueM $popmyiel I, rne R! npencrasnser coboit H, R? npencrasnser coboii CHs-, R?
npeacrasisier codoi ruapokcu-Ci-Ceankoken-, Ci-Ceanmkoken, ¢propCi-Ceanmkokcn wnmu
(C3-Conuxnoankun)Ci-Ceankokcu-, u R* sisiercs Takum, kak onpeneneHo ais Gopmys 1.
Coenunenue 15, mosnyyeHHoe kak omucaHo Ha Cxeme 2, rne R mpencrasnsier coboii
P'O-Ci-Csankokcu-, Ci-Ceankokcu, ¢propCi-Ceankokeu wumu (C3-Co  tuxmoankun)Ci-
Ceankokcu-, 1 P! mpencrasnser coboii 3aUTHYIO TPYIIy COMPTA, TAKYIO Kak mpem-O0yTun,
OEeH3UN UMK mpem-OyTUINMMETUNCUINN, U Tae R* sBnsercs Takum kak ONpeneneHo s
¢dopmyibl I, MOkeT ObITh MOABEPTHYTO LMKIU3ALMK MPH 00pabOTKE PeareHTOM, UMEKOIUM
dopmyny R*NH;, rne R* sBnsiercs Takum, kak onpeneneHo s GopMyisl I, B mpucyTcTsuu
CHJIbHOTO OCHOBaHHs, TaKOrO KaK TIeKCAMETWIIUCHIA3UA JIUTUS, B TOAXOISIIEM
pactBopurene, TakoMm kak THF, ¢ nmonyuenuem coequnenus: 16. Coenunenue 16 MoxkeT ObITh
HOIMPOBAHO MPH UCTIOIB30BAHUHN H-HOACYKIUHIUMHUIA U HAPA-TONYOJICYIb(HOHOBOI KHCIIOTHI,
B MoAXOAsIIeM pacTBopurene, TakoM kak cmecb MeOH:THF 1:1, ¢ monyueHuem coequHeHus
18. Coennrenune 18 MokeT ObITh MOABEPrHYTO peakuuu coderaHust Hermmu ¢ xmopumom
metuianuHka(Il) mpu UCONB30BaHUM KaTaJIM3aTOPa, HAPUMEp MaJJIafUEBOr0 KaTalnu3aTopa,
TaKoro Kak ouc(rpu-mpem-oyrundochun)namianuii(0), B HIOAXOASIIEM PaCTBOPHUTENIE, TAKOM
kak THF, ¢ mocnenyromuM BO3MOKHBIM CHATHEM 3alUTHI, €CIU COenNuHEeHue 19 comep:xkur
3aIUTHYIO TPYMIy (C MCIOJNIb30BAHHUEM CTAHAAPTHBIX YCJIOBHMH CHATHS 3aLIUTHI CO CIHPTA,
M3BECTHBIX CIIELMAINCTAM B JAHHOW OOJNACTH TEXHMKH, TaKMX Kak (ocopHas KHCIOTa,

TpuTopyKCcycHast KUCI0Ta WK propus TeTpadyTHIAMMOHUS ), C TTIOJTy4eHHeM coennHerns 20,
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rae R? npencrasnser coboit ruppokcu-Ci-Coankokcu-, Cr1-Ceankokcu, propCi-Csankokcu Ui

(Cs-Coumxnoankmn)Ci-CeaKoKCH.

4
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13 21
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O HN , 0 HN’R
P2-NH 2
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0% 0 uuknusauusa X o
22
23
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(0] HN’R

CHATUE 3aLUnTbl C aMUHa

24

Cxema 4

Ha Cxeme 4 onucan oOumii crioco0 Mony4eHusi COequHeHHs 24, KOTOpoe SIBJISETCSI
coequuennem dopmynel I, roe R! mpencrasnser coboit H, R? mpencrasnser coboit H, R?
npencrasnsier coboii H, u R aensercs Takum, kak onpeneneno mis Gopmyns I. Coenunenne
13, mony4yenHoe kak ommcaHo Ha Cxeme 2, MOXeT ObIThb MOIBEPTHYTO apOMATHYECKOMY
HyKJ1eo(pUILHOMY 3aMelIeHHI0 mpHu 00paboTke pearentoM, umeromum popmyny R*NH,, rae
R* sBnsercs Takum, kak onpejeneHo s GOpMyIbl I, B MPUCYTCTBMH CHJILHOTO OCHOBAHMS,
TAKOTrO KaK NeKCaMeTWJIIMCUIIAa3UA JIUTHs, B MOAXOAALIEeM pacTBoputene, TakoM kak THF, ¢
nonyueHuem coenmHeHust 21. CoenuHenne 21 MoxkeT OBITH THAPOJU30BAHO 10
MPOMEKYTOUHOIO ajbJeruaa 22 B KUCJIOW cpefe NMPU MCIOJIb30BAHUU KUCIJIOTHI, TAKOM Kak
TpU(TOPYKCYyCHAsE KHUCJIOTA, B MOAXOASIIEM pACTBOPHUTENE, TAKOM KakK IUXJIOPMETaH.
Coenunenue 22 MokeT ObITh MOBEPTHYTO LUKIIU3ALIH TPU 00pabOTKe peareHTOM, HUMEIO UM

dopmyny P*NH>, rne P? npencrapisier coGoi 3aIUTHYRO TPYIINy aMHMHa, TAKyr0 Kak OEH3MII,
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napa-MeToKCUOeH3WT UM 2,4-TUMETOKCUOCH3WI, TIPH HUCIOJb30BAHUU areHTa, TAaKOro Kak
TPUALETOKCUOOPTUAPHU HATPHs, B MOAXOISAINEM PACTBOPUTENE, TAKOM KaK TUXJIOP3TaH, C
nojiyueHueM coequHeHus 23. CHATHE 3alUThI ¢ COeTUHEHNS 23 MOXKET ObITh JOCTUTHYTO MPU
UCNOJIb30BAHUH CTAHJAPTHBIX YCJIOBUI CHATHS 3aLIUThl, U3BECTHBIX CHELUAINCTAM B JaHHOU
o0acT TEXHWKH, TaKMX Kak HarpeBaHue ¢ TPU(TOPYKCYCHOH KHUCIOTOW WJIM COJISTHOH

KHUCJIOTOM, C MOJYyYEHUEM COeAMHEHUs 24,

o <l o dcl
P'0-(C1-Ceankum)NH2
~ - TFA ~ s
(0] 2N\ (0] Z "N
N0 AN o o7 ™ o Na(OAc);BH, AcOH, HarpesaHue

13 25
R
o cCI RéNH O HN
HO-(C+-Csankun) I HO-(C+-Csankun
~N SN — ( )\N AN
OCHOBaHue, -78°
>N NS0
26 27

Cxema §
Ha Cxeme 5 omucan oOmuii croco0 nonyueHus: coenuHeHust 27, KOTOPOe SIBIISIETCS

coenunenuem dopmyns I, rae R! nmpencrasnser coboit H, R? npencrasnser coboit H, R?
npencrapnser coboit ruapokcuCi-Ceankui, u RY sBnsercs Takum, kak omnpeneneHo s
dopmynbl 1. Coenunenue 13, monydeHHOe Kak omucaHo Ha Cxeme 2, MOXeT ObITh
TUAPOJU30BAHO A0 MPOMEKYTOYHOTO ajibjlerujia 25 Mpu MCIOJIb30BAHUU TMOAXOMSIIEH
KUCJIOTBI, TAKOW Kak TPUPTOpyKCycHas kuciora. CoenuHeHne 25 MOXKET OBbITh TIOABEPTHYTO
B3auMoeiicTeHIo ¢ pearenToM (Gopmysl PLO-(Ci-Ceanxun)-ONH,HCI, rae P! npencrasmnser
COOOH 3aIIMTHYK TPYMIy CIOUPTA, TaKyK KakK mpem-OyTWIIUMETUICHIII, TIpU
UCTIOJIb30BAHUH TOJXO/SIIEr0 BOCCTAHOBUTENS, TAKOTO KaK TPHUALIETOKCHOOPTUAPUA HATPHUS
U YKCYCHasl KHCIJIOTa, B MOIXOZSIIEM pPacTBOPHUTENE, TAKOM Kak nuxijopataH mpu 60°C ¢
MOJTyYeHUEM LIUKJIN30BAHHOTO HEe3aIUIIeHHOTo coenuHenus 26. Coennnenune 26 MOKET ObITh
MOJIBEPTHYTO apOMAaTHYECKOMY HYKJICO(PUIBHOMY 3aMEIIeHUI0 Mpu oOpaboTKe peareHToM,
umeromum popmyay R*NH», rne R* siBnsiercs Takum, kak onpeneneno misi Gopmynsl I, B
NPUCYTCTBHH CHJIBHOTO OCHOBAHHS, TAKOTO KaK TeKCaMETUJIIUCHIIA3U JIUTHS, B TIOAXOSIIEM

pacteoputenie, TakoMm kak THF, ¢ monydyenuem coenunenus 27.
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Cxema 6

Ha Cxeme 6 omnmcaH ampTepHaTHBHBIN OOl cnoco® monydeHus coenuHeHus 17,
KOTOpOe siBJIsieTcs coequuenueM Gopmyiel I, roe R! npencrasnser coboit H, R? npencrasiser
coboit H, R® mpencrasnser coboit ruapokcu-Ci-Ceankokcu-, Ci-Ceankxokcu, ¢ropCi-
Csankokcu umu (Cs-Ceuuxnoankun)Ci-Ceankokcu, u R spnsercs Takum, kak onpeaeneHo ais
dopmysl I. Coenunenue 28, monyueHHOE COrNIACHO CIIOco0Y, aHATOTHYHOMY OITMCAHHOMY IS
coenuHeHus 13, MOXxeT OBbITh MOJABEPTHYTO apOMATHYECKOMY HYKJIEO(PHIBHOMY 3aMEIIEeHHIO
npu obpabotke pearentom, umeromum (opmyny R'NHz, rme R* spasercs Takum, Kak
ompeneneHo s (opmysnbl I, B OPHUCYTCTBUM CHJIBHOTO OCHOBAHMS, TaKOTO Kak
reKCaMEeTHJIIUCUIIA3H]] JIUTHS, B IOAXOALIEM pacTBopuTesne, TakoM kak THF, ¢ monydyenuem
coenunenus 29. CoenuHenune 29 MOKeT OBbITh MOIBEPTHYTO B3aUMOAECHCTBHUIO ¢ 00pa3oBaHUEM
OKCHMHHA TIpu 06paboTke pearentom (opmyns R**NH, HCI, rne R npencrasnser coboi
P!O-Ci-Csanxokcu-, Ci-Ceankoxcu, ¢ropCi-Ceankoxken umun  (C3-Coruxmoankim)Ci-
Ceankokcu, 1 P! npencrapiser coboil 3aluTHYO IPpyMMy COMPTa, TAKYIO KakK mpem-OyTun,
OeH3un Wi mpem-OyTHIIUMETUICWINI, TpPU Hcrnoab3oBannu TpudTmiamuaa u HCl u
HarpeBaHWM B TMIOAXOISINEM pACTBOPHUTENE, TAaKOM Kak |,4-AHMOKCaH, C TOJy4YeHHEM
coenunenust 30. Coenunernne 30 MOXeT OBITh MOABEPTrHYTO LUKJIM3ALUU C TIOMOIIBIO
COOTBETCTBYIOIIIETO BOCCTAHOBUTENS, TAKOTO KaK IIMAHOOPTUAPUA HATpPUs, U YKCYCHOH
KHCJIOTBl B TOAXOAALIEM pAcTBOPHUTENE, TAaKOM Kak H3OMPOIAHON, C MOCIENyIOIUM
BO3MOKHBIM CHATHEM 3aIUThI, €CIH COeauHeHHe 30 ComepHUT 3amuTHyro rpynmy P! (c

HUCIOJIB30BAHUEM  CTAHAAPTHBIX YCJIOBI/Ifl CHATHUA  3alllUThl CO CIUpPTAa, HU3BECTHBIX
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CTHEeLMAIINCTaM B JAHHOM 00JIaCTH TEXHUKH, TAKUX Kak pochopHas KUCIOTa, TPUPTOPYKCYCHAs
KMCJIOTa Wi (TOpHA TeTpaOyTUNAMMOHMsS), ¢ TOJyvyeHHeM coenuHenus 17, rme R’
npencrasisier codoit rugpokcu-Ci-Ceankokcn-, Ci-Ceankoxcn, gropCi-Csankokcu i (Cs-

Csumxnoankui)Ci-CsallkOKCH.

o (i o dcl
o7 NAONT TBSO-(C1-Csankun)ONH2 A
| N0  ocrosanue, HCI, HarpeBaHue HO-(Cr-Coankun) —O. "o
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Cxema 7
Ha Cxeme 7 omnmcaH anpTepHaTHBHBIN OOmuil cnocod® monydeHus coenuHeHus 17,
1 o 2
KOTOpOe siBJsieTcs: coenunenueM Gopmyisr [, rne R mpencrasisier codoit H, R” npencragnsier
coboit H, R® mpencrasmster coboii ruapokcuCi-Ceankokcu, u R* sBiasercs Takum, kak
onpeneneHo nisi popmynsl I Coenunenune 28 MoOXeT OBITh MOABEPTHYTO B3AUMOACHCTBHIO C
oOpazoBaHnMeM OKCUMHMHA npu oOpabotke peareHToM ¢Gopmyasl TBSO-(Ci-Ceamkum)-
ONH,-HCl npu wucnonszoBanun tpudtmiamuHa U HCl u HarpeBaHuum B TOOXOISIIEM

pacTBopuUTeie, TAKOM Kak 1,4-nuokcaH, ¢ nonyueHuem coenuHenus 32. CoequHenue 32 MOXKET
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ObITh 3aIIMIIEHO COOTBETCTBYIOLIEH 3aINMTHON rpynmoii crmpra P!, Takoit kak mpem-
OyTUIAMMETHIICHIIAI, TP HWCMOJNB30BAHUU  mpem-OyTHIANMETIWICHINIXKIOpUAA U
NOIXOMSIIEr0 OCHOBAHMsI, TAKOIO KaK MMMJA30J1, B MOAXOASIIEM PacTBOPUTENE, TAKOM Kak
DMF, ¢ nony4yenuem coenunenuss 14. CoenuHenue 14 MoxeT ObITb BOCCTAHOBJICHO IO
IPOMEXYTOYHOTO  QJKOKCMaMMHa 15  mpuM  HCHOJB30BAHUU  COOTBETCTBYIOLLErO
BOCCTAHOBUTEJIS, TAKOTO KaK IIHAHOOPTUAPUA HATPUS B MOAXOISIIEM PAaCTBOPHUTENE, TAKOM
kak wm3onponanon. Coenunenune 15 wMoxer ObITb TOABEPrHYTO apOMATHYECKOMY
HyK1eo(UILHOMY 3aMelIeHHI0 P 00paboTke pearentoM, umeromumM popmyny R*NHa, e
R* sBnsercs Takum, kak onpejeneHo s GOpMyIbl I, B MPUCYTCTBUH CHJILHOTO OCHOBAHHS,
TAKOTrO KaK IeKCaMeTWJIMCUIIAa3UA JUTHs, B MOAXOAdALIEeM pacTBoputene, TakoM kak THF, ¢
nojyaeHueM coenreHust 16. C coenuaenus 16 MokeT ObITh CHATA 3aIHTa C HCIIOJIB30BAaHHEM
CTaHJAPTHBIX YCIOBUH CHSTHS 3allUThl CO CIMPTA, U3BECTHBIX CHELMAINCTaM B JaHHOU
00JIaCTH TEXHMKH, TaKHX Kak (pocopHas KUCIOTa, TPUPTOPYKCYCHAS KHCIOTa Wi (Gropun

TeTpaOyTUIIAMMOHUS, C TIOJIYYeHUEeM coenuHeHus 17.
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Cxema 8
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Ha Cxeme 8 ommcan anmpTepHaTHBHBIN 00wl cnoco® momydeHus coenuHeHus: 20,
KOTOpOe siBJIsieTcs coequnenuem Gopmyis I, rae R! npencrasnsier coboit H, R? npencrasiser
coboit CHs-, R mpencrasnser coboii ruapokcu-Ci-Ceankokcu-, Ci-Csankoxcu, ¢propCi-
Csankokcu unu (Cs-Ceuuxnoankun)Ci-Ceankokcu, u R sBnsercs Takum, kak onpeaeneHo ais
dopmyael I. Coennnenne 28 MoxeT ObITh MOJBEPTHYTO apOMATHYECKOMY HYKJIEO(PUIBHOMY
3aMeleHuro npu 06paboTke pearenTom, umeromum Gopmyiay R*NH», rae R* sensiercs Takum,
Kak omnpeneneHo ainsi ¢opmysbl I, B NPUCYTCTBUM CUJIBHOTO OCHOBAHMS, TaKOTO Kak
reKcaMeTUJIINCUTIa3u JIUTHS, B IOAXOAsIeM pactBopurene, TakoMm kak THF, ¢ monyuenuem
coenunenus 29. CoenuHenne 29 MOKeT OBbITh THAPOIU30BAHO 10 IPOMEKYTOYHOTO alIbIerH/a
22 TpW WCIOJNBb30BAHUM TONXOMSIIEH KHUCIOTBL, TaKOW Kak TPUPTOPYKCyCHAasl KHUCIIOTA.
Coenunenne 22 MOXeT OBITh TOABEPTHYTO B3aUMOAEHCTBUIO C peareHToM (hopMyibl
R*NH>-HCI, rae R* mnpencrasnser coboit P'O-C;-Ceankokcu-, Ci-Ceankokcu, ¢ropCi-
Coanxokcu umu (Cs-Comuknoankun)Ci-Ceankokcu, u P! mpencrasnser coboil 3amutHyro
IPYIY CIUPTA, TaKyK Kak mpem-OyTwi, OCH3WI WM mpem-OyTHIAUMETWICWINI, TPU
UCTIOJIb30BAHHUH TTOAXO/SINEr0 BOCCTAHOBHUTEINS, TAKOTO KaK TPHALIETOKCUOOPTUAPU HATPUS,
U YKCYCHOM KHCJIOTBI B PacTBOPUTENIC, TAKOM Kak AuxjopaTaH, npu 60°C ¢ mojgyueHuem
HUKJIM3UpoBaHHOTO coenuHeHust 16. Coemmnenue 16 Moxer ObITh HOOUPOBAHO C
UCTIONIb30BAaHUEM H-HONCYKLUMHUMHIA U HAPA-TONYOJICYIb(GOHOBOH KUCIOTHI B MOIXOISAINEM
pactBopurene, TakoMm kak cmecb MeOH:THF 1:1, ¢ monyuenuem coequnenus 18. Coenunenue
18 MoxeT ObITh MOABEPTrHYTO peakuuu coueranust Hernum ¢ xnopunom merninuuaka(ll) mpu
UCTIOJIb30BAHUH KAaTaJM3aToOpa, Takoro Kak Ouc(tpu-mpem-oytunpochun)nanianuii(0), B
noxxozsieM pactsopureie, TakoM kak THF, ¢ mocneayronum BO3MOXKHBIM CHATUEM 3aIIUTHI,
ecnu coenuHeHue 18 comepxkut 3amutHyro rpynny P! (c Mcronb3oBaHHEM CTaHAAPTHBIX
YCJIOBHH CHSATHS 3aLIUTHI CO CIIUPTA, U3BECTHBIX CHEIUAINCTAM B JAaHHOW 00JAaCTH TEXHUKH,
Takux Kak  ¢ochopHas  KuCiOoTa, TPUPTOPYKCYCHAass  KHCJIoTa Wid  (TOpPHUI
TeTpabyTHIaMMOHHS), ¢ nodydeHneM coequnenus 20, Tae R npencrasaser coboii rumpokcu-

C1-Cesankokcu-, Ci-Csankokcn, propCi-Csankokcu mn (C3-Csuuknoankmn)Ci-CealkOKCH.
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Cxema 9

Ha Cxeme 9 ommcan oOmuii cnoco0 CHHTE3a COEAMHEHHs 35, KOTOpOe SIBISIETCSI
coenunennem popmynsi I, rne R npencrasnser coboii H, R? npencrasnsier coboii ranoren, R?
npexacrasisier codbol ruapokcu-Ci-Ceankokcu-, Ci1-Csankoxen, pTopCi-Csankoxcu unu (Cs-
Couuknoankun)Ci-Ceankokcu, u R* sBnsiercs Takum, kxak ompefeneHo anst GopmyJsl 1.
Coenunenue 12 MoxeT ObITh MOJBEPTHYTO apOMATUYECKOMY HYKJIEO(DUIHBHOMY 3aMELICHHIO
npu obpaboTke pearentoM, umeromum Qopmyny R'NH, rme R* spnsercs Takum, Kak
ompeneneHo i (opmysnel I, B NPHUCYTCTBUH CHJIBHOTO OCHOBAHHS, TaKOro Kak
reKCaMEeTHIIIUCHIIA3H] JIUTHUS, B IOAXOALIEM pacTBopuTene, TakoM kak THF, ¢ monydennem
coenunenus 33. Coenunenne 33 MOXeT OBITh MPEBPAIICHO B MPOMEXYTOYHBIH BUHUJIOBBIN
s¢up 21 nmocpenctsom peakunu Cysyku ¢ (E)-2-(2-3TokcuBunmn)-4,4,5,5-rerpameruin-1,3,2-
IMOKCAOOpONIAaHOM  TPH  HUCIOJNBb30BAHUM  KaTaJInW3aTopa, HampuMep  MNaJjIaJueBOro
KaTanaus3aTropa, TaKoro Kak MeTaHCyIbhoHaTO(2-auuKIoreKcmipochuHo-2",6’-
auu3orponokcu-1,1°-oudennn)(2-amuno- 1,1’ -Ondpennn-2-mn)-nammanuii(Il), u ocHoBaHUS
IIEJIOYHOTO MeTajula, HampuMmep KapOoHaTa MLIeJOYHOrO MeTaijia, TAKOro Kak BOIHBIN

kapOOHAT Kajusi, B MOIXOISIIEM pacTBopureie, TakoM kak 1,4-nuokcan. Coenunenue 21
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MOXET OBITh IMOJBEPTHYTO B3aMMOJEHCTBHIO C OOpa3oBaHHMEM OKCHMHHA IpU 00paboTke
pearentom popmynsl R¥NH,-HCI, rne R** npencrasnsier coboii P'O-Ci-Csankokcu-, Ci-
Ceankokcu, ropCi-Ceankoxcu umu (Cs-Cotuxnoankun)Ci-Ceankokeu, u P! npencrasnser
coOOM  3aIIMTHYK  TPYNIy CHOUPTA, TaKyl Kak  mpem-Oytun, OeH3WN  WiIH
mpem-0y THIAUMETWICHIIIL, TIpH Ucronb3oBaHun TpudTuiaamMuaa U HCl m HarpeBanum B
MOAXOJSALIEM pPacTBOpPUTENE, TaKOM Kak 1,4-mUokcaH, ¢ mnojgydyeHueM coeauHeHusi 30.
Coenunenue 30 MoxeT ObITh 00padOTAHO COOTBETCTBYIOIIUM BOCCTAHOBUTEJIEM, TAKUM Kak
LIUaHOOPTUAPU HATPUs, U YKCYCHOW KHUCJIOTOH B TMOAXOIALIEM PAaCTBOPUTEJNE, TAKOM Kak
U30MPONAHOJI, ¢ 00pa3oBaHUEM LUKJIN30BaHHOTO coenuHenus 3 1. Coennnenue 31 MoxeT ObITh
raJJOr€HUPOBAHO MPH UCTIONBb30BAHUH TAKHX YCIOBHH, Kak 00padoTka N-HOICYKIIMHUMHUIOM U
napa-ronyoncynbhoHoBoii kucnoroi B cmecu THF/MeOH 1:1, unn N-OpOMCYyKUIMHUMHUZIOM B
noaxonsmeM pactBopurese, TakoM kak DMF, uin N-XJIOPCYKUMHUMHIOM B TOAXOZSIIEM
pactBopurene, TakoM kak DMF, wmm  Selectfluor  (1-xmopmerun-4-¢rop-1,4-
nra3oHua0uINKIo[ 2.2.2 JokTan-0uc(rerpadgropdbopar)) B MOIXOISMIIEM PACTBOPUTENE, TAKOM
KaK aleTOHUTPWI, C IMOCIENYIOIIUM BO3MOXKHBIM CHSITHEM 3allUThI, €ClU coenuHeHue 31
uMeeT 3amutHyto rpynmny P! (takyro kak gochopHas kucaoTa, TpuGTOPYKCyCHAst KMCIOTa WA
dropun TetpabyTHiaMMOHMs) C MOMy4eHHEM coenuHeHus 35, rae R* mpencrasnser coboii
iton, 6pom, xmop umu Qrop, cooTBercTBeHHO,  R® mpencrasnser coboii rumpokcu-Ci-

Csanxoxcu-, Ci1-Ceankoxcn, propCi-Csanxokcu mnu (Cs3-Cermxnoankmn)Ci-Ceankokcu.

/—\
R4 O'B 0]
o cl O HN WOQ

R4-NH
0" N7 e 0" N7
| S ocHoBaHue, 0°C | . OCHOBaHue
Br 0] Br (0]
12 36
_R*
O HN
. _R*
\O % N/ 13 Et3N, HCI 0 HN
R*3NH, HCI R3
X0 NN ONT
| 2. uMKnusayms A
(0] 3. BO3MOXKHOE (0]
) 29 CHSAITME 3aLUnTbI 17

Cxema 10
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Ha Cxeme 10 omucan anpTepHaTHBHBIN OOIUil crioco0 mony4deHus coenuHeHus 17,
KOTOpOe siBJIsieTcs coemunenuem Gopmyiel I, roe R npencrasnsier coboit H, R? npencrasnser
coboit H, R’® mpencrasmser coboit ruapokcu-Ci-Ceankokcu-, Ci-Ceankxokcu, ¢ropCi-
Csankokcu unu (Cs-Ceuuxnoankun)Ci-Ceankokcu, u R sBnsercs Takum, kak onpeaeneHo ais
dopmyael I. Coennnenne 12 MoxeT ObITh MOJBEPTHYTO apOMATHYECKOMY HYKJIEO(UIBHOMY
3aMeleHuro npu 06paboTke pearenTom, umeromum Gopmyiay R*NH», rae R* sensiercs Takum,
KaK OIpeaeseHo Uit popMyIibl I, B MPUCYTCTBHM MOAXOAAIIETO OCHOBAHUS, TAKOTO KaK mpent-
OyTOKCHA Kayusi, B MOOXOASIIEM pacTBopurese, TakoM kak THF, ¢ mony4yennem coennHeHus
36. Coenunenne 36 MOXXeT OBITh MPEBPAILICHO B MPOMEXKYTOUHBbIA BUHIJIOBBIH 3¢up 29
nocpencreom  peakumun  Cysyku ¢ (Z)-2-(2-sTtokcuBuHui)-4,4,5,5-rerpamerni-1,3,2-
IMOKCAOOpOJNIAaHOM  TPH  HUCIOJNBb30BAHUM  KaTaJInW3aTopa, HampuMep  MaJIaJUueBOrO
KaTanaus3aTropa, TaKoro Kak MeTaHCyIb(poHATO(2-uuuKIoreKcrpochuHo-2",6’-
aun3orponokcu-1,1°-oudenmn)(2-amuno- 1,1’ -Ondpennn-2-mn)namwtagnii(1l), 1 nmoaxoxnsimero
OCHOBAHUSI, TAKOTO KaK OCHOBAHHE MIEJIOYHOrO MeTajlla, Hampumep KapOOHAT IIeOYHOTrO
MeTajula, HampuMep BOAHBIH KapOOHAT Kajus, B pAcTBOPHUTENE, TAKOM Kak 2-
metunrerparugpodpypan. Coenunenne 29 MokeT ObITh MOIBEPTHYTO B3aMMOAEHCTBHIO C
peareHToM (hopmyibt R*NH-HCl, rae R MPEICTABIISET co0oii
P'O-Ci-Csanxokcu-, Ci-Ceankokcu, ¢propCi-Ceankoxken umu  (C3-Cotuxnoankun)Ci-
Ceankokcu, 1 P! npencrapiser co6oii 3alMTHYIO TPyMIy CIMPTa, TAKYO KaK mpem-OyTun,
OeHsun win mpem-Oy THIAUMETHIICHINI, MPU HCIOJIb30BAHHM TPUITWIAMHHA M COJISTHOM
KUCJIOTBI B TMOAXOISINEM pacTBOPHUTENE, TakoM Kak |,4-auokcaH, 3ateM o00paboTaHo
MOJXOSIIMM BOCCTAHOBHUTENIEM, TAKHM KaK KOMIUIEKC OOpaH-MUPHUINH, U COJISTHON KHUCIOTON
u Harpero 10 60°C ¢ moCienyomuM BO3MOXKHBIM CHSITHEM 3aIlUTHI, €CIH COeNHHEeHue 29
uMeeT 3amuTHyto rpynmny P! (takyro kak Gochopras kucaoTa, TpuGTOpyKCyCcHast KMCIOTa W
¢Topun TeTpabyTHiaMMOHUs) ¢ MofdydeHueM coenunenus 17, rae R® mpencrasnser coboit
runpokcu-Ci-Csankokcu-, Ci-Csankokcu, ¢propCi-Csankokcu wunmu (Cs-Csumknoankin)Ci-

CsaJIKOKCH.
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Cxema 11

Ha Cxeme 11 ommcan cmoco0 NOJMy4eHUs COeAWHEHHs] 43, KOTOpOoe SIBIISETCS
coequnenueM ¢opmynel I, rme R! mpencrasnser coboit denun, R? mpexncrasmsier coboii
Bonopoz, R* npencrapnser coboii Bomopon, u R saensercs Takum, kak onucaHo ass GopMy bl
I. Umerommiicss B mpopake 2,6-AuxJI0p-4-HOAMUPUANH MOXKET ObITh JIATHPOBAH PEATEHTOM,
TAKUM Kak JAUU3OMPONUIAMMJ JIUTHS, U CBA3aH C JUOKCHJIOM YIJIepoja C MOJydeHHEM
coenunenust 37. Coenunenue 37 MOXeT ObITh MPEBPALIEHO B COSAMHEHHE 38 MOCPENCTBOM
KUIISTYEHUs] ¢ OOpaTHBIM XOJIONWJIBHUKOM B BOJAHOM PacTBOPE OCHOBAHUS, TAKOro kak 4M

ruapokcun Hatpus. CoennHeHne 38 MOXKeT ObITh MOABEPTHYTO METHIIMPOBAHHIO IOCPEICTBOM
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00paboTKN METUIHOANIOM B MPHUCYTCTBUU MOAXOMAIIEr0 OCHOBaHMSA, TAKOTO Kak KapOOHAT
IIEJIOYHOTO MeTaJljla, Hampumep KapOOHaTa Kajus, B MPUCYTCTBHH IOIXOASIIETO
pactBopuredsi, Takoro kak DMF, ¢ monyuenuem coequnenus 39. Coennnenue 39 MoxeT ObITh
NPEBPALEHO B IPOMEXYTOUHbIH BUHMIOBBINA 3¢up 40 mocpeactBom peakuuu Cy3yku ¢
4,4,5,5-terpamerni-2-(1-pennnBunmn)-1,3,2-nnokcaboposanom npu UCTIOJIb30BaHUH
MOIXOSAINEero  KaTalu3aTropa, HalmpuMep MajulaJueBOro  Karanauzaropa  (Hampumep
Pd(dppf)Cl2), u ocHOBaHUs, TaAKOTO Kak KapOOHAT IIEJOYHOr0 MeTajula (HarmpuMmep BOMXHBIN
kapOOHAT KaJiusl), B TMOAXOMSIIEM pacTBOpuTeie, TakoM kak 1,4-muokcaH. Coenunenue 40
MOKET OBITh MOIBEPTHYTO aPOMATUYECKOMY HYKJIEO(QUIPHOMY 3aMEIISHHIO MPH 00paboTkKe
pearentom, umeromum Qopmyay R*NH, rme R* ssnsercsa Takum, kak ompeneneHo s
¢dopmybl I, B IpUCYTCTBUH CHIIBHOTO OCHOBAHUS, TAKOTO KaK F€KCAMETHIIANCHIIA3U T JINTHS, B
noxaxonsmeM pactsopurene, TakoMm kak THF, ¢ monyuenuem coenunenns 41. Coenunenue 41
MOXET OBITh TMOABEPTHYTO wHKIM3auu ¢ (2,4-n1uMeToKCU(EHWIT)METAHAMIHOM B
IPUCYTCTBUU KUCJOTHI JIbIOKCa, TAaKOH KaKk TPUMETUIIATIOMUHUI, TOCPEACTBOM HAarpeBaHUs B
MOJXOSIIEM paCTBOPUTEJE, TAKOM KaK TOJyOJl, € ojydeHueM coeanHenus 42. C coequHeHust
42 MoxeT ObITh CHSITA 3aLIUTa MOCPEICTBOM HarpeBaHUs C MOIXOASIIEH KHCIOTOM, TAKOH Kak

TFA (TpudTopyKcycHas KUCIIOTa), C OJy4eHHUEM COeNnHEHHs 43.



125

[
Lo . :© \
NaNH2, CHsl, xxuakuin NHs 0 0

> (z2)
c' : - D
\)\OK Fe(NO3)3*9H,0,-70 °C / NiCly(dppe) o

44 45 46
MeOOC. A\~ Cl . MeOOC. N, ~
| (o] = N ‘ R3a ™
> ANATR X NT 0
Karanusarop, O (o) Et3N, HCI
OCHOBaHue
1. HyN-R? .
\ o CUIMbHOE OCHOBAaHME o HN-R
R3® pe -78° 3
NaCNBHs, AcOH N" N 8°c . RN AN
_—
N 2. BO3MOXHOE
N
IPA ° CHATUE 3aLLUUTHI o
49
51
Cxema 12

Ha Cxeme 12 onmcan cnoco® mnonydeHuss coemuHeHust 51, KOTopoe sBISIETCS
coenunenrem dopmyiel I, rne R! mpencrasnser coboit metun, R* mpencrasisier coboit
sonopon, R® mpencrasnser coboii rumpokcu-Ci-Ceamkokcu-, Ci-Ceankokcn, ¢propCi-
Csankokcn umn (Cs-Ceuuxnoankun)Ci-Ceankoken, u R sBnsercs Takum, Kak onpeaeneHo as
dopmyiel 1. Coenunenne 44 mosxer ObiTh 00padorano NH3, Fe(NOs3)3-9H>O u NaNH; mpu
HU3KOH Temmepatype ¢ mnocieayomeli o0padoTkoil METHIHONUAOM ¢ TMOJy4YeHHEM
coequnenus: 45. Coenunenue 45 moxker ObITh Harpero ¢ Oenso[d][1,3,2]arokcaboposiom B
MOIXOSIIEM PACTBOPUTENE, TAKOM KaK TOJNYOJ, ¢ Karamu3zatopom, TakuM kak NiCla(dppe), ¢
nojyueHuem coennHeHus: 46. Coenunenue 46 MoxkeT OBITh NMPEBPALIEHO B coenuHeHue 47
MOCPEACTBOM B3aUMOEHCTBUS C coeuHeHneM 39 B ycnoBusax peakuuu Cy3yku, Halpumep B
NPUCYTCTBHH KaTAJIN3aTOPa, HAIPUMEP MaJJIaIUeBOro Katanu3aTopa, Takoro kak Pd(dppf)Cla,
u ocHoBanms, Takoro kak K3PQs, KyCOs3, KOtBu, Cs;COs;, NaOH wunu TpusTHIAMUH, B
NOAXOJAIIEM PacTBOpUTENe, Hampumep 1 cMecu pacTBoputenei, Takoil kak tomyosn/THF.

Coenunenue 47 MOXeT OBITh MOABEPTHYTO B3aMMOAEHCTBUIO C 0Opa30BaHNEM OKCHMHMHA IIPU
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obpabotke pearenTom ¢opmynsl R*¥*NH»-HCl, rme R* npencrasmsier coboit P'O-Ci-
Csankokcu-, Ci-Ceankoxcn, propCi-Ceankokeu unu (Cs-Cetuknoankun)Ci-Csankokeu, u P!
NpeACTaBisieT cOOOM 3aIIMTHYIO TPYIIy CHUPTA, TaKyl Kak mpem-OyTuia, OEH3uUa Wiu
mpem-0y THIAUMETWICHIINIL, TIPU Ucronb3oBanun TpudTuiamMuaa U HCl m HarpeBanum B
MOAXOASAIEM pPacTBOPUTENE, TakKOM Kak 1,4-TUOKCaH, C TOJNyYeHHEM COequHEHUst 48.
Coenunenue 48 moxeT ObITb 00padOTAaHO COOTBETCTBYIOIIUM BOCCTAHOBUTEJIEM, TAKUM Kak
UAHOOPTUAPU HATPUS, U YKCYCHOW KHUCJIOTOW B TMOAXOIALIEM PAaCTBOPUTENE, TAKOM Kak
U30MPOIIAHOJ, ¢ 00pa3oBaHUEM LUKIN30BaHHOTO npoaykTa 49. Coennaenne 49 MoxeT ObITh
MOJIBEPTHYTO apOMATHYECKOMY HYKJIEO(PUIBHOMY 3aMEIleHU0 Mpu oO0paboTKe peareHToM,
umeromum popmyay R*NH», rne R* spnsiercs Takum, kak onpeneneno aisi Gopmynsl I, B
NPUCYTCTBHH CHJIbHOTO OCHOBAHUS, TAKOTO KaK T€KCaMETUIIIUCHIIA3U] JIUTHS, B TIOAXOSIIEM
pactBoputene, TakoM kak THF, ¢ mocneayromuM BO3MOXKHBIM CHSITHEM 3alUTHI, €CIIH
coenuHenue 49 coyepKUT 3alMTHYIO rpymnny P! (¢ ucrnonb3oBaHuMeM CTaHAApTHBLIX YCIOBMIA
CHSITHS 3aIIUTHI CO CITUPTA, U3BECTHBIX CHEINAINCTaM B JaHHOH 0OJIAaCTH TEXHUKH, TAKUX KaK
dochopHast kucnora, TpUPTOpPYKCyCHast Kuciora win (Gpropun TeTpaOyTHIIAMMOHHS), C
nonyuenueM coemunenus 51, rae R mpexncrasnsier coboit rumpoxcu-Ci-Csankokcu-, Ci-
Csanxoxcu, propCi-Csanmkokcu i (Cs3-Ceumxnoankmn)Ci-Ce alKoKCH.

Hcnonp30BaHHBIA  3€Chb TEPMHMH «3aIUTHAs TpPyNIa aMHHA» OTHOCUTCA K
NPOU3BOAHOMY TIpYyMI, OOBIYHO HMCHOJB3YEMbIX Ui OJIOKMPOBAHMS WM  3aLIHTHI
AMUHOTPYIIIbI, KOTAA MPOBOAAT B3aUMOJAEHCTBUS C APYTHMMHU (PYHKIIMOHAIBHBIMU TPYIIIAMH
coenuHeHus. IIpumepsl MOIXOASLIMX 3alMMTHBIX TPYII Al NPUMEHEHUs B JIIOOOM U3
OTHCAHHBIX 3/1€Ch CIIOCOOOB BKJIFOUAIOT KapOamMaThl, aMHIbl, ATKUJIbHbBIE U APHIIbHBIE TPYIIIIbIL,
MUMUHBI, a Tak:ke MHOTHEe N-reTepoaToMHbIe TPOU3BOIHbIE, KOTOPbIe MOTYT OBITh YAaJE€HbI IS
BOCCTAHOBJICHHUs] TpeOyeMoi aMUHOrpyrIbl. HeorpaHuuMBaOIUMK TIPUMEPAMH 3aLIMTHBIX
IPYIII aMUHA SIBJSTIOTCS mpem-0yTuiokcukapOormi («Bocy), 2-TpUMeTHICHITMII TOKCUMETHIT
(SEM) u napa-merokcudensun (PMB). JlonoigHuTENbHBIE TPUMEPBI 3THX TPYMI U JPYTUX
3aIUTHBIX Tpynn MoxkHO Halith B T. W. Greene, et al., Greene’s Protective Groups in Organic
Synthesis. New York: Wiley Interscience, 20006.

Hcnonp30BaHHBIA  37€Ch TEPMHH «3alIMTHAsl TpyMna CIOHPTa» OTHOCHUTCS K
NPOM3BOJHOMY TPYII, OOBIYHO UCTIOJIB3YEMBIX I OJOKMPOBAHUS TUAPOKCHIBHON TPYIIIIbI,
KOT/Ia MPOBOASAT B3aUMOJAEHCTBUS C APYTUMH (DYHKIMOHAJIbHBIMU TPYNNAMH COCIHHEHUS.
ITpumepp! MOAXOASIIMX 3ALIUTHBIX TPYII AJIsl MPHUMEHEHUs B JIOOOM U3 OMHCAHHBIX 371€Ch

CIOCO0OB BKIIKOYAIOT OCH3MII, TPUTHII, CHITMIIOBBIE 3QUPBI K TOMY OAOOHBIE.
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IIpomesxyTounslie coenunenus 7, 15, 18,22, 26, 29, 30 u 31, kak NpOUJUTFOCTPUPOBAHO
Ha TpUBEACHHBIX BbIle (Cxemax, Takke MPEACTaBISIOT COOON HOBBIE MPOMEKYTOUYHBIC
COCUHEHMs], UCIOJb3yeMble I MOJy4eHHs] coenuHeHuil ¢opmynbl I, u obecneunBaroT
JOTMOJHUTE IbHbIE BOTUIOLICHHST U300PETEHUSI.

B onHOM BOMIIOLIEHUH 371€Ch IPEIJIOKEH CIIOCO0 MOMyYeHUs: CoeanHeHui Gopmysr I,
BKJTFOYAIOIITH N

a) nna coenunenus popmynsl I, rae R! npencrasnser coboit H, R? npencrapiser coboit
H, R® npencrasnser coboit C3-Cotuxnoankun, u R* sBnsieTcss Takum, kak ompeseneHo s

¢dopmysl 1, B3aumopelicTBue coenuHeHust (GOpMyJIbl 7

(0] Cl
3
R‘N yZ N/
X0
7

¢ pearentoM, umeromum $opmyny R*NH,, roe R* sBnsercs TakuMm, kak ompeneneHo
st popMyIibl I, B MPUCYTCTBHM CHIIBHOTO OCHOBAHMUS; WIIN

6) ns1 coemunenus popmynsl I, rne R! mpencrasnser coboit H, R? npencrasisier coboit
H, R? npencrasnsier coboit ruapokcu-Ci-Csankokcu-, C1-Coankokeu, ¢propCi-Ceankokcu umm
(C3-Coumxnoankun)Ci-Ceankokcu-, u R* sBisiercs Takum, kak onpeseneHo st GopmyJsi I,

LUKJIN3ALHUI0 coeiMHeHs GopMydbl 15

o cl
MeO” N N~
R?a” X0
15

2

rne R¥ npencrasnser coboit P'O-Ci-Ceankoxcu-, Ci-Csankoken, ¢ropCi-Ceankoxcu
unn (Cs-Conmknoankun)Ci-Csankokcu-, u P! npencrapaser coboii 3auTHy o rpymnmny cnupTa,
B TIPHCYTCTBHU peareHTta, umeromero ¢opmyny R*NH,, rme R* spnsercs Takum, kak
ompeneneHo s Gopmynbsl I, B NPHCYTCTBUM CHJIBHOTO OCHOBAHHUS, BO3MOXKHO C
MOCJIEAYIOLINM yJAJICHHUEM 3alUTHOMN IPYIIIBI CIIUPTA, €CIM OHA MPUCYTCTBYET, WIN

B) 11 coeunenus popmynsl I, rne R! npencrasnser co6oit H, R? npencrapnser coboii
CHs-, R® npencrasnser coboii ruapokcu-Ci-Csankokcu-, Ci-Ceankoken, ¢propCi-Ceankokcu
umn (C3-Ceuuknoankun)Ci-Ceankokcu-, u R* sBsieTcs TakuM, Kak onpeaeneHo ais GopMy bl

I, oOpabotky coenunenus Gopmys 18
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R4
O HN
3a
R‘N Y N/
N0

18

,

rne R¥ npencrasnser coboit P'O-C1-Ceankokcu-, Ci-Csankoken, ¢propCi-Ceankokcu
nmn (C3-Coruxnoankun)Ci-Ceankokcn, P! npencrasnser coboii 3aluTHYO rpymmny CrupTa, 1
R* sBnsiercs Takum, kak omnpeneneHo s Qopmyisl I, xjopumom merumuuka(Il) B
NPUCYTCTBHH MAJUIQJIMEBOTO KaTAIU3aTOPa C MOCIEAYIOMNM YAAJICHUEM 3aIIUTHOW TPYIIIIbI
CIHPTA, €CJTH OHA MPHUCYTCTBYET; WIH

r) anst coenunenus popmyisi I, rne R! nmpencrasnser coboit H, R? npencrapser coboii
H, R® mpencrasnser coboit H, u R* sBnsterca Takum, kak ompeneneHo ans Gopmyisl I

LUKJIM3AIUI0 CoequHeHust popmyIibl 22

/R4

O HN
\o z N/
o~ "o

22

2

rae R* sBisieTcs Takum, kak onpeneneHo s GopMyibl I, B MPUCYTCTBUM peareHTa,
umerommero ¢opmyay P*NH», rme P? mpencrasnser coGoif 3allUTHYIO TpyIIy aMUHA, C
MOCJIEAYIOUINM yJAJIeHHUEM 3alUTHON IPYIIbl AMUHA, HITH

1) nus coenunenns Gopmynel I, e R! npencrasnser co6oit H, R? npencrapnser coboit
H, R® npencrasnser co6oit runpoxcuCi-Ce ankui, u R* sBisieTcs Takum, kak onpeieneHo as

¢dopmysl 1, B3aumoneiicTeue coenuHeHust GopmMyJiel 26

O dCl
HO-(C1-Csa
(Cq enkmn)\N SN
N0
26

B NPUCYTCTBUMM peareHTta, umetomero popmyny R*NHz, B NpuCyTCTBUH CHJIBLHOTO

ocHoBaHusl, rie R* sBnsercs takum, kak onpenenexo ans Gopmynbsl I; unm
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e) nns coenunenus popmyist I, roe R! mpencrasnsier coboit H, R? npencrapiser coboit
H, R’ npencrasnsier coboit runpoxcuCi-Ceankun, u R* sBisieTcs Takum, kak onpeeneHo as

dopmysl I, mukn3anuio coenuHeHus, umeroero gopmyny 30

P10O-(C1-Csankun) —O\N _ ™

30

2

rne P! mpencrapnser coboif 3alUTHYIO rpynmy crnupta, d R* sBnserca Takum, Kak
omnpeneneHo st GopMyIibl I, B IPUCYTCTBUHM BOCCTAHOBHUTENSI C MOCIEAYIONINM yIaJeHHEM
3aIUTHOM TPYIITbI CITUPTA; WK

%) 17151 coenuuenus Gopmysl I, e R! npencrasnser coboit H, R? npencrapnser coboit
ranored, R’ mnpexncrasmser coboit rumpokcu-Ci-Ceankokcu-, Ci-Ceankoxcu, ¢ropCi-
Csankokcu unu (C3-Coruxnoankun)Ci-Ceankokcu-, u R* apnsiercs Takum, KaK OnpeaeeHo s

dbopmyel I, ranorernpoBanue coenunenus Gopmyisl 3 1

.R*
O HN
R3
N~ N N7
X0
31

2

rne R* asnsercs Takum, xax onpeneneno s dopmyns I, R3 nmpencrasnser co6oii
P!O-Ci-Csankokcu-, Ci-Ceankoxcn, ¢ropCi-Ceankoken wma  (C3-Cormxmoankin)Ci-
Ceankokcu-, u P! mpencrapnser coGoil 3alUTHYIO TPYMIy CHOMPTA, C MOCAEAYHOIIMM
yaJeHUEM 3aIUTHOMN TPYIIbI CITUPTA, €CIIM OHA NIPUCYTCTBYET, WK

3) nnsa coenunenus popmyasl I, rae R! mpencrasnser coboit H, R? npencrasnser coboii
H, R? npencrasnser coboit runpokcu-Ci-Csankokcu-, C1-Coankoken, ¢propCi-Ceankokcu umm
(C3-Couxnoankun)Ci-Ceankokcu-, u R* sipisiercs Takum, kak onpeseneHo ajs GopmyJsi I,

B3aUMOJeiicTBHE coennHeHust popmyier 29
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rne R* sBnsiercss Takum, kak omnpeneneHo jans GopMynbl I, ¢ peareHToM (GOpMyJibI
P'O-(Ci-Csankun)-ONH,HCI, rme P! mpencrasnsier coGoii 3almuTHy:0 Ipynny CHHpTa, B
NPUCYTCTBHM TPUITUIAMHHA U COJITHON KHCJIOTBI C MOCIEAYIOIINM YAaJIeHHEeM 3aIlUTHOM
IPYIIIBI CIIMPTA; UITH

1) ans coequuenus popmyis I, rie R! npencrasnser coboii penun, R? npencrasnser
coboit Bomopon, R® mpencrasnser coboii Bomopon, n R* sBnsieTcs Takum, Kak OMMCAHO IS

dopmybl I, muKIM3au0 coenuHeHus, umeroero gopmyny 41

.R*
HN
MeOOC ~ N/

NS0

41

2
rae R* sBnsercs Takum, kak onpeneneHo ans Gopmynst I, ¢ (2,4-numeTokcudenn)-
METaHAMHHOM B TPHCYTCTBHH KHUCJIOTHI JIblOMCAa TpW TOBBIIIEHHOW TeMIleparype ¢
MOJTyYeHUEM COeANHEeHUsI, UMeroIero Gopmyiy 42:

4
~o o unR
7 T

42

2

¢ mocnenywinel 00padoTkol coenuHenus 42 KUCIOTOMH;, K
K) ansa coenunenus popmyisi I, rne R! npencrasnser coboii metun, R? npencrasnser
coboit Bomopon, R® mpencrasmser coboit rumpokcu-Ci-Ceanxokcu-, Ci1-CoankokcH,
¢ropCi-Coankokcu umu (Cs-Cotuknoankun)Ci-Ceankokcu, 1 R*? spnsercs Takum, kak
omnpeneseHo aisi Gopmyibl [, B3auMoaelicTBrie CoenUHEeHus], UMeroLero GpopmyJy 49
O i
= N/
X

R3%
N

o)

49
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rae R* npencrasnser coboit P'O-Ci-Ceankokcu-, Ci-Csankokeu, ¢propCi-Ceankokcu
nin (C3-Cormknoankmn)Ci-Csankokcu-, u P! npencrapiser coboii 3amuTHy 0 rpynny CnupTa,
¢ pearentoM, umeromum (opmyay R*NH», rne R* spasercs Takum, kak ompeneneHo s
dopmyael I, B MPUCYTCTBUU CHIIBHOTO OCHOBAHUSI C MOCJIEAYIOLUIMM YAAJCHHUEM 3aIlUTHOM
rpynmsl P!, ecniu oHa npucyTcTByer; u

BO3MOXKHO TMpeBpalieHue coequHerus ¢popmyisl [ B (hapMaLeBTHUECKH MPUEMIIEMYEO
COJIb.

CuHTe3upoBaHHBIE TPOMEKYTOUHbIE coeanHenus 3, 4, 5, 6, 7, 13, 14, 15, 16, 18, 21,
22,23, 25, 26, 28, 29, 30, 32, 33, 36, 37, 38, 39, 40, 41, 42, 47, 48 u 49, KaKk CYUTAIOT, TAKKE
SIBJISTEOTCSI HOBBIMH U TIPEICTABJIIIOT COOOH JOMOJIHUTENIbHBIE BOIUIOIIEHUS] HACTOSIIEro
H300peTeHus!.

Hacrosiimee m3oOpereHue MOXKeT OBITh JOMOJHUTENBHO IOHSTO CO CCBUIKOH Ha
crenyromiee MoApoOHOE OIMMCAaHWE BOIUIOIIEHUH H300pEeTeHUs] W BKIIOUEHHBIX B HETO
npumepoB. Crenyer MoOHUMaTh, YTO JaHHOE M300peTeHNE HEe OrPAaHMYNBAETCS KOHKPETHBIMH
CHHTETHYECKUMH CIIOCOOaMHU TMOJYYEeHHUs, KOTOPble, KOHEUHO, MOTYT BapbHpoBaTh. Crienyer
TaKXXe€ MOHMMATbh, YTO TEPMHUHOJOIHS, UCIONb3yeMas 3/1eChb, MpeIHa3Hau€Ha TOJIbKO IS
OTNUCAaHNs KOHKPETHBIX BOIUIOIIEHUH 1 HE MpeJHa3HaueHa sl OTPAHUYEHUS.

Bomnomenne E1. Coenunenne gpopmynsr I:

4
(0] HN’R

/N/
N

R
0]
R' R?
I

Wil ero hapMaleBTHUECKH TIPHEMIIEMAsT COJIb, TJIE:

R! npencrasnser coboit H, Br, C1-Coeankun umy QeHu,

R? npencrasnser coboit H, ranoren unu CHs-;

R® mpencrasmser coboit H, ruppokcuCi-Ceankun-, ruapokcuCi-Ceankokcu-,
C1-Cesankokcn, propCi-Csankokcu, C3-Cerrukmoankun i (Cs-Cermkoankui )Ci-CsaTKOKCH-
;U

R* npencrasnser coboii penun, 3amernenHblii 1, 2 uin 3 3aMeCTUTENSIMH, HE3aBUCHMO
BoiOpanHbiMH ~ u3  rajoreHa, Ci-Cesamkuma, Ci-Ceankmntuo,  ¢ropCi-Csankuiruo,

¢TopCi-Ceankmna, Ci-Ceankokcu, propCi-Csanmkokcu, Cs-Cermknoankuna u Ci-Csanmkui-

C(=0)-.
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Bomomenne E2. Coenmnenne mno Borutomenutro El mnm ero dapmaneBTHuecku
npueMnemas conb, rie R! npencrasnser coboit H.

Bomnomenne E3. Coenunenue no sorutomenuto E1 mnu E2 unu ero papmanesrudecku
npuemeMas conb, Tae R? npencrasnser coboit H.

Bomnomenne E4. Coenunenne no Bomtomenuto E1 v E2 wnu ero papmanesrndeckn
npuemnemas colnb, rae R? npencrasnser coboit CHs-.

Bomnomenne ES5. Coenunenwe mno mrobomy u3 Bomomenuidt E1-E4 wnm ero
dapmaneBTHYeCKH pHUeMIeMas coilb, Tae R npencrasnser coboii runpoxcnCi-Coankun-.

Bommomenne E6. Coemmnenune mno modomy u3 pomtomeHuin E1-ES wmm ero
(apmanesTHUeCKU IpUeMIIeMas collb, Tae R* mpencrasnser coboii penun, 3amMemeHHblii 1 uiu
2 3aMeCcTUTeNIsIMU, He3aBUCHUMO BbhIOpaHHbIMEH U3 ranoreHa, Ci-Ceankuna, Ci1-CsalKuiITHO,
dropCi-Ceankunruo,  propCi-Ceankuma,  Ci-Ceankxoxen,  propCi-Ceankoxen,  Cs-
Ceuuknoankuna u Ci-Ceankun-C(=0)-.

Bommomenne E7. Coemmnenune mno modOomy u3 oromeHuin E1-E6 wmmm ero
(apmanesTHUeCKHU IpUeMIeMas collb, Tae R* mpencrasnser coboii penun, 3amMemeHHblii 1 uiu
2 3aMeCTHUTEJISIMH, HE3aBUCUMO BBIOpaHHBIMH U3 rajioreHa u C1-CeankunTro.

Bomnomenne E8. Coenunenune gpopmynsr 1I:

R2 RP
0 HN: i

R3

N~ NZ N

N0
R! R2
II

Wi ero (hapMaleBTHUECKU TIPHEMIIEMAsT COJTb, TIe

R! npencrasnser coboit H, Br, C1-Coankun unu penur,

R? npencrasnser coboit H, ranoren unu CHs-;

R® mpencrasmser coboit H, ruppokcuCi-Ceankun-, ruapokcuCi-Ceankokc-,
C1-Cesankokcn, propCi-Csankokeu, C3-Cerukmoankun i (Cs-Cesrmkoankui )Ci-CsaTKOKCH-
;U

R? u R® nesasucumo BeiOpane! u3 ranorena, Ci-Csankuna, Ci-Csankuntuo, ¢propCi-

Csankmnruo, propCi-Csankuna, Ci-Csanmkokceu, propCi-Csankokeu, Cs-Csuuxnoankmia u Ci-

Csanxmn-C(=0)-.
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Bomomenne E9. Coenmnnenne mno Borutomenuro E8 wmnm ero dapmaneBrruecku
npueMnemas conb, rie R! npencrasnser coboit H.

Bomnomenune E10. Coenunenne mno somnowenutro E8 wmu E9 wmm  ero
dapmanesTHuecku npuemnemas conb, rae R? npencrasnser coboii H.

Bormomenne El1. Coenunenne mno Bommomenuto E8 wumu E9 wnm  ero
dapmaneBTHYeCKH pHeMIeMas coib, Tae R? npencrasnser coboit CHs-.

Bommomenne E12. Coenmnenue mo mobomy u3 Bormtomenuit E8-E11 wmm ero
dapmanesTHUeCKH MpuemMIeMas coib, Tae R npencrasnser coboii runpokenCi-Co ankui-.

Bommomenne E13. Coepmnaenue mo mobomy u3 Bormtomenuit E8-E11 wmm ero
(apmanesTHUeCKH puemIeMas coflb, Tae R mpencrasnser coboii H.

Bommomenne El14. Coemmnaenue mo mobomy u3 Bomtomenuit E8-E13 wmm ero
(dapmaneBTHYECKH TIpreMyIeMast cojib, rae R? mpencrasnsier co0oil rajoreH.

Bommomenne E15. Coenmnaenue mo mobomy u3 Bomtomenuit E8-E14 wmm ero
dapmanesTuueckn mpuemeMas conb, rae R mpencrasnser coboit ranoren, Ci-Coankun, Ci-
Csankmnruo wiu GropCi-Cealikokcw.

Bomomenne E16. Coenunenne nmo BortomeHuro E15 wnm ero ¢apmaneBrryecku
nipuememas conb, Tiae RP npencrasnser co6oit C1-Ceankunruo.

Bomnomenne E17. Coenunenune no Borutomenuto E1, BeiOpanHoe u3:

8-((4-6pom-2-PpropheHnT)aMIHO)-2 - TUKIONPOIUII-7-MeTHII-3,4-nuruapo-2, 7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((4-6pom-2-dpropdheHmT)aMIHO)-2-(IUKIOTPOITIIMETOKCH )-7-METHII-3,4- AUTHIPO-
2,7-napTupunus-1,6(2H,7H)-nuona;

8-((4-6pom-2-pTopdeHnsT)aMUHO)-2-3TOKCH-7-MeTHII-3,4-TUruapo-2, 7-Hag TUPU T H-
1,6(2H,7H)-nuoHa;

2-nukstonponii-8-((2-grop-4-(merunruo)pennn)aMuHo)-7-mMeTii-3,4-guruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

2-nuksonponmi-8-((2-gprop-4-nondenmn)amuno)-7-meTuin-3,4-nuruapo-2,7-
Hadrupunun-1,6(2H,7H)-nunoHa,

8-((2-pTop-4-(meTunTno ))pernn)aMuHO)-2-(2-ruIPOKCUITOKCH )-7-MeTHII-3,4 -
aurunpo-2,7-naprupunus-1,6(2H,7H)-nuoHa,

8-((4-6pom-2-pTopdernn)aMuH0)-2-(2-ruIpOKCUITOKCH )-7-MeTHII-3,4-auruapo-2,7-

Hadrupuaun-1,6(2H,7H)-nuoHa,
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8-((2-pTop-4-nondenmn)amuno)-2-(2-ruAPOKCUITOKCH)-7-MeTHI-3,4-muruapo-2,7-
Hadrupunun-1,6(2H,7H)-nunoHa,

8-((2-xnop-4-uondennn)aMuHo)-2-(2-ruAPOKCUITOKCH)-7-MeTUI-3,4-1uruapo-2,7-
Hadtupunun-1,6(2H,7H)-nmnoHa;

8-((4-6pom-2-xnop¢heHmn )aMuHO)-2-(2-ruApOKCUITOKCH )- 7-MeTHII-3,4-nurunpo-2, 7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((4-6pom-2,3-mudropdhennn)amMiHo)-2-(2-rTuAPOKCUITOKCH )-7-METHUII-3,4-TUTHIPO-
2,7-nadTupunus-1,6(2H,7H)-nuoxa;

8-((4-6pom-3-xsop-2-prophennn)aMmuHo)-2-(2-rTuAPOKCUITOKCH )- 7-MeTHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-nuoHa,

8-((2-pTop-4-(TpudTopmerni)peHnn)aMuHO )-2-(2-TUAPOKCHUITOKCH )~ 7-MeTHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-aunoHa,

8-((4-atun-2-proppenmn)amuno)-2-(2-ruApOKCHUITOKCH)-7-MeTHII-3,4-muruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((4-uxnonponui-2-groppeHnn)aMuHo)-2~(2-ruAPOKCUITOKCH ) - 7-MeTHII-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-aunoHa,

8-((2-pTop-4-meToxcudennn)aMuHo)-2-(2-ruAPOKCUITOKCH )-7-METUII-3,4-TUTHIPO-
2,7-napTupunus-1,6(2H,7H)-nuoHa,;

8-((2-dTop-4-((TpudTopmeTin ) THO)PeHNUT)aMUHO)-2-(2-TUAPOKCUITOKCH )- 7-METHJI-
3,4-nurunpo-2,7-nadprupunun-1,6(2H,7H)-nunowa,;

8-((2-¢rop-4-nzonponmndernin)aMuHo)-2-(2-TuAPOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-vadprupunus-1,6(2H,7H)-auoHa,

8-((2-xnop-4-uuknonponuideHun)aMiHO )-2-(2-THAPOKCHITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-auoHa,

8-((4-aueruin-2-¢propdeHin ) aMuHo)-2-(2-ruAPOKCUITOKCH )-7-METHII-3,4-TUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nnoxa;

8-((2-xnop-4-(meTuntro ))peHna)aMiuHo)-2-(2-rugpOKCUITOKCH )-7-MEeTHII-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,

8-((4-(nudTopmerokcn)-2-pToppeHn )aMuHO)-2-(2-rHIAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-nuoHa,

8-((2-xnop-4-3TuneHnn)aMuHo)-2-(2-THAPOKCUITOKCH)-7-MeTHII-3,4-nuruapo-2, 7-

Hadrupuaun-1,6(2H,7H)-nuoHa,
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8-((2-pTop-4-(TpudTopmerokcH )peHnn)aMuHo)-2-(2-ruAPOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-nadtupunus-1,6(2H,7H)-aunoHa,
8-((4-((mudropmeTr)THO)-2-PTOPHEHIIT)aMUHO)-2-(2-TUIPOKCUITOKCH )-7-METHII-
3,4-nurunpo-2,7-nadprupunun-1,6(2H,7H)-auowa,;
8-((4-6pom-2-dpropheHmT)aMIHO)-2-U30MPOIIOKCH-7-MeTHII-3,4-turuapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,
8-((2-¢pTop-4-uondeHnn)aMuHO )-2-U30NPONOKCH-7-MeTUII-3,4-1uruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,
2-3ToKCcu-8-((2-pTOp-4-noadeHnn)aMuHo)-7-MeT-3,4-nurupo-2, 7-Hap THpu I H-
1,6(2H,7H)-nuoHa;
8-((2-pTop-4-nondeHmn)aMuHO )-2-METOKCU-7-MeTUII-3,4-TUTHAPO-2, 7-Ha) TUPHIUH-
1,6(2H,7H)-nuoHa;
2-(mpem-0yTokcn)-8-((2-¢prop-4-noadennn)aMuno)-7-meTuin-3,4-qurugpo-2,7-
Hadrupunus-1,6(2H,7H)-nuoHa,
(S)-8-((2-¢pTop-4-nondennn)amuHo)-2-(2-ruapOKCUIPOTIOKCH )- 7 -METHII-3,4-TUTHIPO-
2,7-napTupunus-1,6(2H,7H)-nnoHa,;
(R)-8-((2-¢prop-4-nondennn)amMuHo)-2-(2-ruipOKCUIIPONIOKCH )-7-MeTHII- 3,4 -
aurunpo-2,7-naptupunus-1,6(2H,7H)-auoHa,
(S)-8-((4-6pom-2-Ppropdernn)amuHo)-2-(2-ruAPOKCUTIPONIOKCH )-7-MeTHII-3,4-
auruapo-2,7-sadrupunus-1,6(2H,7H)-nunowa,;
(R)-8-((4-6pom-2-dTopdenin)aMuHO)-2-(2-rugpOKCHITPOIIOKCH )-7-MeTHII-3,4-
aurunpo-2,7-vadprupunus-1,6(2H,7H)-auoHa,
(R)-8-((4-6pom-2-propdenunn)amuHO)-2~(2-ruAPOKCUIIPOTIOKCH)-5, 7-AUMETHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-auoHa,
8-((4-6pom-2-pTopdern)aMuHO)-2-(2-rHIPOKCUITOKCH )-S, 7-TUMETHII-3,4- TUTHIPO-
2,7-napTupunus-1,6(2H,7H)-nnoxa;
8-((4-6pom-2-pTopdern)aMuHO)-5-x10p-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-auoHa,
5-xnop-8-((2-prop-4-uondenmn)amMmuHo)-2~(2-ruIpOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-nuoHa,
8-((4-6pom-2-pTopdernn)aMuHo)-5-PpTop-2-(2-ruapOKCUITOKCH)-7-MeTHII-3,4-

aurunpo-2,7-nadrupunus-1,6(2H,7H)-aunoHa,
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8-((2-pTop-4-nondenmn)amMuHo)-2-(2-ruAPOKCUITOKCH)-5, 7-AUMETHII-3,4- AUTUAPO-
2,7-napTupuaus-1,6(2H,7H)-nnoHa,;
8-((2-dpTopdennn)amMmuHo)-2-(2-ruIpOKCUITOKCH )-5-n0-7-MeTnI-3,4-1uruapo-2,7-
Hadtupunun-1,6(2H,7H)-nmnoHa;
5-6pom-8-((4-6pom-2-pTopdeHt)aMuHo)-2-(2-ruAPOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-vadprupunus-1,6(2H,7H)-auoHa,
4-6pom-8-((2-propdenun)aMmuHo)-2-(2-THIPOKCUITOKCH )-5, 7-TUMETUII-3 ,4-TUTHIPO-
2,7-nadTupunus-1,6(2H,7H)-nuoxa;
8-((4-aTun-2-¢propdenmn)amMuHo)-2-(2-ruAPOKCUITOKCH)-5, 7-TUMETHII-3,4- TUTUIPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;
8-((4-uuknonponmi-2-propdeHnn)aMuHo)-2~(2-TuAPOKCUITOKCH)-5, 7-numMeTHI-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-aunoHa,
8-((4-6pom-2-pTopdernn)amMuHo)-7-MeTni-3,4-qurnapo-2, 7-nad THpUANH-
1,6(2H,7H)-nuoHa;
8-((4-6pom-2-pTopdernn)amMuHo)-5, 7-numeTiin-3,4-nuruapo-2,7-Hap THpUI U H-
1,6(2H,7H)-nuoHa;
8-((2-pTop-4-nondenmn)amuno)-5,7-qumernn-3,4-quruapo-2, 7-nadp THpUANH-
1,6(2H,7H)-nuoHa;
8-((4-non-2-propdenmn)amuno)-7-metun-3,4-nurunpo-2,7-naprupunus-1,6(2H, 7H)-
JIVIOHA,
8-((2-pTop-4-(meTunrno))perun)aMuHo)-7-MeTuI-3,4-1Uruapo-2, 7-Hap TAPU T UH-
1,6(2H,7H)-nuoHa;
8-((4-atun-2-prophenmnn)amMuno)-7-mMeTui-3,4-nuruapo-2, 7-nap rupuauH-
1,6(2H,7H)-nuoHa;
8-((4-uuknonponui-2-propheHnn)aMuHo)-7-MeTHII-3,4-TUruapo-2, 7-Ha TUPUIIH-
1,6(2H,7H)-nuoHa;
8-((4-(nudTopmerokcu)-2-pToppeHn)aMuHO)-7-MeTwiI-3,4-quruapo-2,7-
Hadrupunun-1,6(2H,7H)-nunoHa,
8-((2-pTop-4-nponmneHnn)aMuHo)-7-MeTHI-3,4-Turuapo-2, 7-Had TupuauH-
1,6(2H,7H)-nuoHa;
8-((2-pTop-4-(metuntno)pennn)amMuHo)-5,7-numeTni-3,4-nuruapo-2, 7-aad THpUIH-

1,6(2H,7H)-nuoHa;
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8-((4-atun-2-¢proppenun)amuno)-5,7-gumernn-3,4-quruapo-2, 7-nHap THpUANH-
1,6(2H,7H)-nuoHa;

8-((4-uxnonponui-2-proppenun)amuno)-5,7-numerni-3,4-quruapo-2, 7-
Hadtupunun-1,6(2H,7H)-nmnoHa;

8-((4-(au¢propmerokcn)-2-pTopdheHmn)aMuHo)-5, 7-nume -3 ,4-guruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((4-6pom-2-xsiopdeHIT )aMUHO)-7-MeTHII-3,4-muruapo-2, 7-unad TupuaH-
1,6(2H,7H)-nuoHa;

8-((4-6pom-2-pTopderm)aMuH0)-2-(2-ruIPOKCUITHII )-7-MeTHII-3,4-1uruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((2-pTop-4-(meTunTno ))pernn)aMuHo)-2-(2-rHAPOKCUITOKCH)-S, 7-nTumMeTni-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-aunoHa,

8-((4-(nudTopmerokcu)-2-bpTopdeHm)aMuHO)-2-(2-THIPOKCUITOKCH )-S, 7-TUMETHII-
3,4-gurunpo-2,7-naprupunus-1,6(2H,7H)-nmoHa;

2-(2,2-nu¢ropatokcu )-8-((2-prop-4-(MeTnnTno )heHmn)aMuHo)-7-MeTHI-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-aunoHa,

8-((4-6pom-2-pTopdernn)amMmuno)-7-metni-4-penun-3,4-qurunpo-2, 7-Hap THpUIUH-
1,6(2H,7H)-nuoHa;

8-((2-pTop-4-(meTuntuo))penun)aMuHo)-7-MeTun-4-peHun-3,4-nuruapo-2,7-
HadTupunun-1,6(2H,7H)-nnoHa;

8-((4-6pom-2-pTopdenun)amMuHo)-4, 7-numMeTi-3,4-Turuapo-2, 7-nag THpUIUH-
1,6(2H,7H)-nuoHa;

8-((2-pTop-4-(metuntuo)pennn)amuno)-4,7-numernin-3,4-nuruapo-2, 7-aad TUpUIH-
1,6(2H,7H)-nuoHa;

8-((4-6pom-2-pTopdern)aMuHO)-2-(2-ruIPOKCUITOKCH )-4, 7-TuMeTHII-3,4- TUTHIPO-
2,7-napTupunus-1,6(2H,7H)-nnoxa;

8-((2-pTop-4-(meTrnTHO)peHnT)aMuHO)-2-(2-rTHAPOKCUITOKCH )-4, 7-mTume -3 ,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,

WK ero (hapMaLeBTHYECKH TPHEMIIEMAst COJTb.

Bomnomenne E18. Coenmnenue, koropoe mpencrasiser coboir 8-((2-¢rop-4-
(MeTrTHO)-(PpeHNT)aMUHO)-2-(2-THAPOKCUITOKCH )- 7-METHII-3,4-TUTUpo-2, 7-Hah TUpU T H-

1,6(2H,7H)-nuoH, uMeroimuii CTPyKTYpy



138

X0

W ero (hapMarieBTHUeCK npuemiieMas Colb.
Bomnomenne E19. CoenunHeHnue, koTopoe mpencrasiser coboir 8-((2-drop-4-
(MeTrnTHO)-PeHnT)aMUHO)-2-(2-THIPOKCUITOKCH )-7-MeTHII-3,4-TUrupo-2, 7-Hadh TUp T H-

1,6(2H,7H)-nuoH, uMeroImuii CTpyKTypy:

HO/\/O\N yZ N/

Bomnomenne E20. Kpucramnumdeckoe BemecTBo, coaepxkamee 8-((2-¢rop-4-
(MeTrnTHO)-PpeHNnT)aMIUHO)-2-(2-THAPOKCUITOKCH )- 7-METHII-3,4-TUTHIpO-2, 7-Hah TUPU T H-
1,6(2H,7H)-nuow.

Bomnomenne E21. Kpucranmuueckuit 6e3Bonubiii 8-((2-prop-4-(Mermnruo)dpenmn)-
aMMHO)-2-(2-TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2,7-naptupuaus- 1,6(2H, 7H)-nuoH,
®opma 1.

Bomnomenne E22. Kpucrammuueckuit 6e3ponnsiii 8-((2-gprop-4-(Metunruo)dennn)-
aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-nuruapo-2, 7-naptupuaus- 1,6(2H, 7H)-nuoH,

®opma 1, mno Bommowenuro E21, wumetommit xapruny [APJII, conmepxarryro

xapakrtepuctuyeckue nmuku npu 5,0; 8,7; 9,3; 10,8; 14,5; 15,3; 18,8 u 20,5 rpaaycax 2-tera
(£0,2 rpanyca 2-tera).

Bomnomenne E23. Kpucranmudeckuii 6e3Bonubiii 8-((2-prop-4-(MeTmiaruo)denmn)-
aMHHO)-2-(2-TUAPOKCHITOKCH)-7-MeTWI-3,4-muruapo-2,7-sadptupunns- 1,6(2H, 7H)-nnos,
®opma 1, mo sommomenuro E21, mmeromuit xapruny JIPJIII, comepxkamyr0 NuUKu mpu
BEJIMYMHAX 2-TeTa MO CYIIECTBY TAKHUX K€, KaK IMOKa3aHO Ha Pur. 1.

Bomnomenne E24. Kpucranmudeckuii 6e3Bonubiii 8-((2-prop-4-(MeTmiaruo)denmn)-
aMHHO)-2-(2-TUAPOKCUITOKCH)-7-MeTHII-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H, 7H)-nuoH,
®opma 2.

Bomnomenne E25. Kpucrammuueckuit 6e3Bonubiii 8-((2-prop-4-(Mermnruo)denmn)-

aMMHO)-2-(2-TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2,7-naptupuans- 1,6(2H, 7H)-nuoH,
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®opma 2, no BomioweHuro E24, wumeromminn  xapruny JPJII, comepxkarnyro

xapakrtepuctuueckue nuku npu 7,1; 9,4; 12,4, 12.8; 14,3; 15,6; 16,4; 17,4, 18,5, 18,9; 19,5;
19,9; 21,1; 21,4, 23,2; 23,7, 24,8; 25,6, 27,6, 30,3; 33,2; 33,5 u 37,5 rpagycax 2-tera (+0,2
rpagyca 2-tera).

Bomnomenne E26. Kpucrammmueckuit 6esonnbiii 8-((2-¢prop-4-(MeTrnTro)denr)-
aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTWII-3,4-nuruapo-2,7-naptupuaus- 1,6(2H, 7H)-nuoH,
®opma 2, no Bomouenuro E24, umeromuit xapruny JPJIII, comepkamyr0 nuku npu
BEJIMYMHAX 2-TeTa MO CYIIECTBY TAKHUX K€, KaK IMOKa3aHO Ha Pur. 2.

Bomnomenune E27. Kpucranmuueckuii 6e3Bonubiii 8-((2-prop-4-(MeTmiaruo)denmn)-
aMHHO)-2-(2-TUAPOKCHITOKCH)-7-MeTHII-3,4-nuruapo-2,7-nadptupuans- 1,6(2H, 7H)-nuoH,
®opma 2, no sorutomenuro E25 nnu E26, roe kaptuna JAPJIII nonyyena nocpencrsom JIPJIII-
aHanuza, npoBoauMoro npu 25°C u oTHOCUTENbHOMN BiakHOCTU Huxke 10%.

Bomnomenne E28. Kpucrammuaecknit Mmonoruapat 8-((2-grop-4-(Metuntuo)deHun)-
aMHHO)-2-(2-TUAPOKCUITOKCH)-7-MeTWII-3,4-nuruapo-2,7-nadptupuans- 1,6(2H, 7H)-nnona,
®opma 3.

Bomnomenne E29. Kpucrammuaecknit MmoHoruapar 8-((2-grop-4-(metuntuo)deHun)-
aMMHO)-2-(2-TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2,7-nadptupuaus- 1,6(2H, 7H)-nuona,
®opwma 3, no somtomenuro E28, umeromuii nuku APJIII npu 13,7; 18,0 u 18,3 rpaaycax 2-
teta (£0,2 rpanyca 2-teTa).

Bomnomenne E30. Kpucrammuyeckuit monoruapat 8-((2-prop-4-(merunrro)denun)-
aMHHO)-2-(2-TUAPOKCUITOKCH)-7-MeTWII-3,4-nuruapo-2,7-vadptupuaus- 1,6(2H, 7H)-nuoHa,
®opwma 3, no Boromenno E28, umeromuit nuku JAPJII mpu 6,9; 9,1; 13,7, 18,0 u 18,3
rpaaycax 2-tera (+0,2 rpamgyca 2-TeTa).

Bomnomenne E31. Kpucranmudeckuit Mmonoruapat 8-((2-grop-4-(MeTuntuo)deHun)-
aMHHO)-2-(2-TUAPOKCHITOKCH)-7-MeTHII-3,4-nuruapo-2,7-nadptupuans- 1,6(2H, 7H)-nnoHa,
,9:9.1; 11,8;
12,0; 13,7; 14,0; 15,2; 15,8; 18,0; 18,3; 19,0; 19,3; 20,2; 20,9; 21,6; 22,6; 23,6; 24,0; 24,9, 25,2,
25,8; 27,5, 28,1; 28,4; 29,8; 30,9; 31,7; 32,3 u 36,5 rpangycax 2-tera (£0,2 rpanyca 2-tera).

®opwma 3, no Bortowenuro E28, numeromuii nuku JIPJII B 3HaueHusx 2-teta rpu 6

Bomnomenne E32. Kpucrammuaecknit MmoHoruapar 8-((2-grop-4-(Metuntuo)deHun)-
aMHHO)-2-(2-TUAPOKCUITOKCH)-7-MeTHII-3,4-nuruapo-2,7-nadptupuans- 1,6(2H, 7H)-nnona,
®opma 3, no somoumenuro E28, umeromuit xapruny JPJIII, comepkamyr Nuku npu

BEJIMYMHAX 2-TeTa MO CYLIECTBY TAKMUX K€, KaK MOKa3aHo Ha Pur. 3.



140

Bomnomenne E33. Kpucrammnaecknit Mmonoruapar 8-((2-grop-4-(metuntuo)deHun)-
aMMHO)-2-(2-TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2,7-nadptupuaus- 1,6(2H, 7H)-nuona,
®dopwma 3, o modomy u3 Borutomennii E29-E32, rae xkapruna [IPJII nony4yena mocpencTsom
JAPJIIT-ananu3a, npoBoxumoro npu 25°C 1 OTHOCUTEIBHON BIXKHOCTH NPUOIH3UTENBHO 35%.

Bomnomenne E34.  Awmop¢ueii  8-((2-prop-4-(MeTunrno)dennn)amuno)-2-(2-
TUAPOKCUITOKCH )-7-MeTuI-3,4-nuruapo-2, 7-naptupuans- 1,6(2H, 7H)-nuon, @opma 4.

Bommomenne E35. Amopdubii  8-((2-prop-4-(Mmermnruo)denumn)amuno)-2-(2-
TUAPOKCUITOKCH )-7-MeTuI-3,4-nuruapo-2, 7-nadptupuann- 1,6(2H,7H)-nuon, Popma 4, mo
Borutomenuto E34, umeromuii kaptuny [APJIII, compeprkaiyro nuku npy BeIU4MHAX 2-TeTa MO
CYLECTBY TaKMX e, Kak Ioka3aHo Ha Pur. 4.

Bomnomenune E36. ®@apmanesTuyeckass KOMIO3ULMSA, COAEpsKalas COCAMHEHHE IO
mobdomy u3 BorutomeHuit E1-E35 unm ero QapmaneBrudeckn NpUEMIIEMYIO COJIb U TI0
MEHbLIeH Mepe OrH (PapMaLeBTHUECKH TPUEMIIEMbIH SKCLIUITHEHT.

Bomnomenne E37. Crioco6 neuennss MEK -accounnpoBaHHOIN ONMyXO0JH, BKITFOYAFOIIHH
BBEICHHE CYOBEKTY, HYKTAOIIEMYCsl B 3TOM, TE€PANEeBTUYECKH 3P(PEKTUBHOIO KOJIHMUYECTBA
coepuHeHus1 o robomy u3 BorwtomeHuit E1-E35 unn ero ¢gapmaunesTudecku npuemieMoit
COJIH.

Bomnomenne E38. Crioco6 no Bortomenuto 37, rae onyxoib uMmeeT myTanmo BRAF
V600, Beibpannyto u3 VOOOE, V600K, V600D, V60OR u V600S.

Bomnomenne E39. Cnioco6 no BorutowmeHuo 37 wiu 38, rae onyxoiib HMEeT MyTaLUI0
BRAF V600E.

Bomnomenne E40. Crnoco6 mo mobomy u3 Boruowmenuit E37-E39, rme omyxoinb
NpEeACTaBJsIeT COOON SKCTPAKPAHUAIBHYIO OIYXOJIb.

Bommomenne E41. Crioco6 mo Bomomenuto E40, rae skcTpakpaHHambHAst ONMyXOJb
BbIOpaHA M3 MEJAHOMBI, KOJIOPEKTaJbHOTO paka, paka IIUTOBHIHOW  JKEJE3bl,
HEMEJIKOKJIETOYHOTO Paka JIETKOTo, paka sSIMUHUKOB U HEHPOOIaCTOMBI.

Bommomenne E42. Crnocod mo mobomy m3 Bomomenundt E37-E39, roe omyxons
npexacrasisietr codboit omyxons LIHC.

Bommomenne E43. Criocod mo Borumomennto E42, rne onyxons LTHC mpencrasmnsier
co0OH MHTPaKPaHHAIBHYIO OITyXOJIb.

Bommomenne E44. Crioco0 mo Boruomennto E43, roe nHTpakpaHuaidbHAs OIMyXOJb

IpencTaBIsieT COOOH pak rOJIOBHOTO MO3Tra.
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Bomnomenne E45. Cnoco6 mo Bomomennto E44, rme pak TojJOBHOIO MO3ra
NpeAcTaBisieT COOOH METaCTaTUYECKUN Pak rOJOBHOTO MO3Ta.

Bomomenne E46. Cnoco® mno Bomtomenutro E45, rne meracratuueckuil pak
TOJIOBHOTO ~ MO3ra BbIOpaH M3  METAaCTaTUYECKOH  MEJNAaHOMBI, METaCTaTHUYEeCKOro
KOJIOPEKTAJIBHOTO  paKka,  METaCTaTHYECKOr0  HEMENKOKJIETOYHOIO  paka  JIErKoro,
METAaCTaTUYECKOrO paka IUTOBUIHOMN XKeJle3bl 1 MeTACTaTHUECKOTO paka SIMUHUKOB.

Bomnomenne E47. Criocod mo Bortomenuto E42, rne onyxons ITHC mpencrasisier
coOoif uHTpakpaHuajibHyrd LMD (JIeHTUTMHO3HAsT MENAaHOIUTApHAS JUCIUIA3Us) WM
3KcTpakpanuaibHyro LMD.

Bomiomenne E48. Cnoco6 mno Bomtomenutro E47, rme LMD BriOpana wu3
METAaCTaTUYECKON MENAHOMBI, METACTATUUECKOIO KOJIOPEKTAJIbHOIO Paka U MeTacTaTH4eCKOro
HEMEJIKOKJIETOYHOTO paka JIErKOro.

Bomnomenne E49. Crioco® no Borutomenuto E43, rne mHTpakpaHHaibHAsh OMyXOJb
NpEeACTaBIsieT COOOH MEPBUUHYIO OIYXOJIb.

Bomnomenne ESO. Cioco6 no Bomomenunto E49, rne nepBudHas ormyxoiib TOJIOBHOTO
MO3ra MPeCTaBIAET COOO0H 3JI0KaUE€CTBEHHYIO OMyXOJb.

Bomnomenne ES1. Cioco6 no Borutomenuto ESO, roe nepBuyHast OmyXoib rOJIOBHOTO
MO3ra MpeCcTaBIseT cOO0H rMoMy 2 CTENEHH, TTHOMY 3 CTENeHU WJIN TIIHOMY 4 CTETIeHU.

Bomnomenue E52. Cnoco6 no Bomtomenuto E49, rae nepudHast Omyxoiib FOJIOBHOTO
MO3ra MPencTaBiseT co00i TOOPOKaYeCTBEHHYIO OMyXOJIb.

Bomnomenue ES3. Crioco6 no Borutomenuto E37, roe onyxonb umeet ciausinrie BRAF.

Bomnomenne ES4. Cnioco6 no Boruiomenuto ES3, roe onyxonb umeer cnusiiue BRAF,
BoiOpaHHOe U3 KIAA11549-BRAF, MKRN [-BRAF, TRIM24-BRAF, AGAP3-BRAF, ZC3HAV I-
BRAF, AKAP9-BRAF, CCDC6-BRAF, AGK-BRAF, EPS15-BRAF, NUP214-BRAF, ARMC10-
BRAF, BTF3L4-BRAF, GHR-BRAF, ZC3HAVI-BRAF, ZNF767-BRAF, CCDC91-BRAF,
DYNC112-BRAF, ZKSCANI-BRAF, GTF2I-BRAF, MZTI1-BRAF, RADI8-BRAF, CUXI-
BRAF, SLC12A7-BRAF, MYRIP-BRAF, SND1-BRAF, NUBI-BRAF, KLHL7-BRAF, TANK-
BRAF, RBMS3-BRAF, STRN3-BRAF, STK35-BRAF, ETFA-BRAF, SVOPL-BRAF w JHDM1D-
BRAF.

Bomnomenne ESS. Criocob mo Bomomennto ES4, roe omyxosb mpencraBisieT coOoi
KapLHUHOMY MOJIOYHOH JKeJie3bl (HAlpuMep MHBA3UBHYIO IMPOTOKOBYIO KapLIUHOMY MOJIOYHOM
JKEJe3bl), KOJIOPEKTAIbHYI0 KapUMHOMY (HampuMep aJeHOKAPLUUHOMY TOJCTOM KHIIKH),

KapUUHOMY THIIeBOAa (HAampuUMep aJeHOKapLIMHOMY IHINEBOJA), [NIHOMY (Harpumep
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JIECMOIIACTUYECKYI0 HH(DAHTUIBHYIO TaHTJIHOTJIMOMY TOJIOBHOTO MO3ra, MHJIOLHUTAPHYIO
aCTPOLUTOMY TOJIOBHOTO MO3Ta, IIJIEOMOP(HYK KCAaHTOACTPOLMTOMY TOJIOBHOTO MO3Ta,
IJIIOMY CIIMHHOIO MO3ra HHU3KOW CTEMEeHH 3JI0KaYeCTBEHHOCTH (HEYTOYHEHHYIO),
AHAIJIACTUYECKYIO OJIMTOJEHIPOrJIMOMY, AHAIJIACTUYECKYIO TaHIJIHOIJIMOMY), KapLUHOMY
rOJIOBBl U IIeH (HarpuMep HEHMpPOIHAOKPHHHYIO KapLMHOMY TOJIOBBI M II€H), KapLIUHOMY
Jerkux (HampuMmep aaeHOKAPLMHOMY JIETKOrO, HEMEJKOKJIETOYHBI paK JIErKOro
(HeyTOUHEeHHBII)), MeJaHOMYy (HAIpUMEp LIMHLIOHIHYI0 MEITaHOMY KOXKH, HEUITTHLIOHIHYIO
MEJIAaHOMY CJIM3UCTOH OOOJIOYKH, LIMHIOMIHYI) MEJNAHOMY KOXKH, MEJaHOMY HEH3BECTHOM
NEPBUYHON JIOKAJIHM3AaLNHY, HEIIMUIOUAHYIO MEJTaHOMY KOXH), KApLUHOMY MOKEIyA0YHOMI
JKeJie3bl (HampuMmep aJAeHOKAPLHMHOMY, alMHAPHO-KJIETOYHYIO KapPIIMHOMY IOJUKENyJOYHON
JKEJIe3bl), KapLHHOMY MpPEACTATENbHOW »KeNe3bl (HampuMep alWHAPHYI0 aJeHOKapLIUHOMY
NPEACTATENIbHON JKeNe3bl), CApKOMY (3JIOKAUECTBEHHYIO COJHIOHYI (UOPO3HYIO OMyXOJIb),
KapUUHOMY LIMTOBUIHOW Kene3bl (MAMUUISIPHYIO KapLUHOMY INHTOBUIHOHN JKele3bl),
KapUUHOMY HEW3BECTHOH TEPBUYHOM JIOKaIM3auuyd (HAIpUMEp  aACHOKapLIUHOMY
HEM3BECTHOM MEPBUYHON JIOKAJIHM3ALHN), ME30TEIIMOMY IUIEBPBI, aJ€HOKAPLIMHOMY HPSMOIl
KUIIKH, KapUUHOMY SHIOMETPUS MAaTKU (HampuMmep afieHOKApLUUHOMY >HIOMETPHs MAaTKH
(HEyTOUHEHHYI0)) WJIM CEPO3HYIO KAPLIMHOMY SIMYHHKA.

Bomnomenne ES6. Criocod mo Bomomennto E37, roe onyxousb mpencraBisieT coOoit
onyxonb ¢ BRAF nukoro tuna.

Bomnomenne E57. Cnocod no mobomy u3 Bommomenuii E37-E56, nononaHutenbHO
BKJIIOYAIOLINHA TNPUMEHEHHEe OJHOro WM 0ojieeé YeM OIHOrO JAOMOJHUTENBHOTO BHUIA
MPOTUBOOIYXOJICBOW TEPATTHH.

Bommomenne E58. Cnoco6 mo Bomomenuto ES57, rme onun uiau Oonee yeM OOWH
JOTOJTHUTEIBHBIN BUJT TPOTHUBOOIYX OJIEBOH T€PAITMU HE3aBUCUMO BBIOPAH M3 XUPYPTrHUECKOTO
BMEIIATENbCTBA, JIYYE€BOM TEPAITUU U TPOTHBOOIYXOJIEBbIN areHTOB.

Bomnomenne ES59. Cnoco6 mo sBomnomenuto ES8, rme MOMOMHUTEIBHBIA BUL
NPOTUBOOIYXOJIEBOW  Tepamuy  BBIOPAH W3 ONHOrO WJIM  Oonee d4YeM  OIHOTO
MPOTHUBOOITYXOJIEBOTO areHTa.

Bommomenne E60. Cnocod no Bommomenunto ES9, roe mpoTnBoomyXxoseBblii areHT
BeIOpaH u3 uHruouropoB MEK, marndouropos BRAF, unruburopos EGFR, muHruturopos
HER2 w/wmu HER3, wunruburopos SHP2, wunruburtopo Axl, wunruburopos PI3K,
uHruouropos SOS1, HHrHOUTOPOB NMYTH CUTHAIIBHOHN TPAHCAYKIUHU, UHTUOUTOPOB UMMYHHBIX

KOHTPOJIbHBIX TOYCK, MOAYJIATOPOB nyTu arioI1To3a, MUTOTOKCHUYCCKUX
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XUMHOTEPATIEBTUYECKHUX CPEACTB, TEPANEBTUUECKUX CPEACTB, HAIIPABIEHHO BO3AEHCTBYIOLINX
HA aHTUOTEHE3, U areHTOB, HAIPABJIEHHO BO3IEHCTBYIOLINX HA UMMYHHYIO CUCTEMY, BKIIFOUAs
UMMYHOTEPAITHIO.

Bomomenne E61. Crnoco® no Bomomenuto E60, rme mpoTHBOONYXOJEBbIH areHT
npencrasisiet codoi narnonrop BRAF.

Bomnomenne E62. Crioco6 no Borutomnenuto E61, roe unrudurop BRAF npencrasnser
co0oii sHKOpadeHnd miu ero GpapManeBTUIECKH PUEMIIEMYIO COJIb.

Bomnomenne E63. Crioco6 no Borutomienuto E61, rae uaruourop BRAF BeiOpan u3:

N-(3-((3,5-numernn-4-okco-3,4-TUruaPOX UHA3OINH-0-1T)aMUHO)-2,4-
mudropdenmn)nponan-1-cyapponamuna,

N-(2-xmop-3-((3,5-aumeTni-4-okco-3,4- AUruAPOX MTHAZOJIUH-O-HIT)aMUHO ) eH I )-3 -
¢dTopnponan-1-cynshonamuna;

N-(2-xmop-3-((3,5-numeTnin-4-okco-3,4-IUruAPpOX NHA3OIUH-O- 1T )aMHHO )-4, 5-
mdropdenmn)nponan-1-cyappoHamuna,

N-(2-xmop-3-((3,5-numeTnin-4-okco-3,4-AUruApOX MHA3OIUH-0- 11 )aMUHO )-4 -
dropdenmnn)nponan-1-cynpponamuna,;

N-(2-xnop-3-((3,5-aumeTnin-4-okco-3,4-AUruApOX NHA3OIUH-0- 11 )aMUHO )-4 -
dropdennn)-3-propnponan-1-cynshonamuna;

N-(2-xnop-4-prop-3-((5-merun-3-(mernn-d3)-4-okco-3,4-AUruApOX UHA30JIUH-0-
WJT)aMUHO )-pern)-3-gropnpomnan-1-cyapdhonamuna,

N-{2-xnop-3-[(3,5-mumernin-4-okco-3,4-IUruAPpOX NHA3OJIHH-0-1JT)OKCH |-4-
dTopdenmn jnponan-1-cynshoHamuna,

N-(3-x10p-4-((3,5-numernin-4-okco-3,4-TUruapoX *HA3OJIMH-6-1JT)OKCH )-5-
dTopnupuauH-2-un)npomnas- 1 -cynasponamMuia u

N-{2-xnop-3-[(3,5-mumernin-4-okco-3,4-IUruAPpOX NHA3OIHH-O-HIT)OKCH |-4-
dropdennn }-3-proprnponan-1-cynpponamuna

WK UX (papMarieBTUYECKH MTPUEMIIEMOH COJTH.

Bomnomenne E64. Cioco6 no Bormomennto E63, rne narndurop BRAF nmpencrasnsier
coboit N-(2-xn0p-3-((3,5-numerni-4-okco-3,4-TUruAp OX NHA3OJIMH-O-MIT)aMHHO )-4 -
dropdennn)-3-propnponan-1-cynbhoHamun uiu ero papMaleBTUIECKH TPHEMIEMYIO COJIb.

Bomnomenne E65. Crioco6 no Borutomenuto E61, roe narn6urop BRAF BeiOpan us:

N-(2-xn0p-4-¢pTop-3-((5-pTop-3-meTun-4-okco-3,4-TUruIpOX THA30JINH-6-

W1)aMHHO )peHmn)-2-a3adunukno[ 2. 1.1 rekcan-2-cynbpoHamuna,



144

(R)-N-(2-xmop-4-¢prop-3-((5-pTop-3-meTnin-4-okco-3,4-TUrugpoxX HHA3OJINH-6-
W1)aMHHO )peHmn)-3-propnupponuaun- 1 -cynsponamMmuna u

N-(2-xn0p-3-((5-xnop-3-meTnin-4-okco-3,4-IUruAPOX HHA3OJIHUH-6-11J1)aMHHO )-4-
dropdenmn)-3-propazernann-1-cynpponammuaa

WIH UX (hapMaleBTHYECKH IPUEMIIEMO COJH.

Bomnomenne E66. Cioco6 no Borutoniennto E65, rne nnrndurop BRAF nmpencrasmnsier
coboit N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTHAPOXUHAZOJIUH-0-1JT)aAMUHO )-4-
dropdenmn)-3-propazerunun-1-cyapponamun win ero (GpapMareBTUYECKH NPHEMIEMYEO
COJIb.

Bomomenne E67. Croco® mo Bortomenuro E60, rne mpoTHBOOMYXOJIEBbIH areHT
npexacrasisietT coboit marndutop SHP2.

Bomnomenne E68. Crioco6 no Borutomenuto E67, rne narndurop SHP2 npencrasnsier
coboit (S)-1'-(6-((2-amuHO-3-xNOpTIMPUANH-4-1111)THO)- 1 ,2,4-Tpraszun-3-mn)-1,3-
OUTUAPOCTIUPO-[MHAEH-2,4'-unepuanH|-1-aMuH Ui ero (papManeBTUYECKH MPHEMIIEMYIO
COJIb

Bomnomenne E69. Cnioco6 mo mobomy u3 Borutomenuii E37-E68, rne coenunenue
npeacrasiasier  coboit  8-((2-prop-4-(mernnruo)denun)amMuHo)-2-(2-ruAPOKCUITOKCH)-7-
metui-3,4-nuruapo-2,7-sadprupuann-1,6(2H, 7H)-nuon, u roe cyosekry BBoaar 50 mr 8-((2-
¢dTop-4-(meTuntuo)pennn)amuHo)-2-(2-ruApOKCUITOKCH )- 7-MeTUI-3,4-nuruapo-2,7-
Hadrupuaun-1,6(2H,7H)-nuoHa oguH pas B CyTKH.

Bomnomenne E70. Coenunenue mno smodomy u3 Bomuomenudd E1-E35 wumm ero
(apManieBTHYECKH TpUeMIIeMasi COJIb JJIsl MPUMEHEHUs] B Ka4eCTBE JIEKAPCTBEHHOTO CPEICTBA.

Bomnomenne E71. Coemunenne no omHomy wu3 BomoweHuii E1-E35 wunu ero
(hapMalieBTUYECKH MpUeMIIeMasi CoNlb Uil nmpuMeHeHus B jeueHnn MEK-accoruupoBaHHOM
OIyXOJTH.

Bomomenne E72. [Ipumenenue coequHeHus o ro0omy u3 Boriomennii E1-E35 nnum
ero (hapMaLeBTHUECKH MPUEMIIEMON COJIM JJISl U3TOTOBJICHHUS JIEKAPCTBEHHOI'O CPEACTBA IS
neuenust MEK -accounmnpoBaHHON onmyxonn y cyObekTa.

JUts  Jydmiero TMOHMMAHHUS HACTOSIIETO HW300pETeHUs] MPUBEACHBbI CIIEAYIOIINE
NpUMEPBIL. ITH PUMEPHI MTPEIHA3HAUEHBI TOJBKO IS LeNIeH NILTFOCTPALIH 1 HE TOJIKHBI OBITH
WCTOJIKOBAHbBI KaK OrPAaHUYHBAIOIINE 00BeM H300peTeHHs KAaKUM-ITHOO 0Opa3om.

CoenuHeHHsT W TIPOMEXKYTOUHbIE COECIUHEHMS, ONHCAHHBIE HIDKE, HA3bIBAIN TNIPU

HUCIOJIb30OBAHUU IIPaBUJI MPUCBOCHUA HaHMeHOBaHHﬁ, o0ecreuynBaeMbIX MaKETOM nporpaMm
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ChemDraw, Bepcus 20.1.1.125 (Perkin Elmer Informatics). IlpaBuna mnpucBoeHus
HanMeHoBaHul, obecneunBaemble ChemDraw, Bepcus 20.1.1.125, Xopomo H3BECTHBI
CHELIMANINCTaM B JaHHOW OOJIaCTH TEXHUKU U MPEAIOJaraercs, 4ro MpaBUia MPHCBOEHHS
HauMeHoBaHu#l, obecneunBaemble ChemDraw, Bepcust 20.1.1.125, B  OCHOBHOM
cootBeTcTBYIOT pekomenpauusim HIOITAK (MexayHapomHblii COIO3 TEOPEeTHYECKOH H
NPUKJIAHOW XUMHM) 1O HOMEHKJIAType OpraHHYeCKUX COeNUHEHHH U IpaBHJIaM
unentudukaropa CAS (Xumuueckas pedpeparuBHas cinyx0a). Ecnu He oroBopeno ocobo, Bce
peareHTbl ObLTH MOJYYEHbl KOMMEPUECKHM IyTeM O€3 IOMOJHHUTEIbHOH OYUCTKH HIIN
NPUTOTOBJICHBI C UCTIOIBb30BAaHHEM CIIOCOOOB, U3BECTHBIX B JIUTEPATYPE.
MNPUMEPHI

buojornyeckmke MpuMephl

IIpumep A
Ananus xierounoro docho-p44/42 MAPK (Erk1/2) (Thr202/Tyr204)

Wnrnbmposanne ¢ochopummposanuss ERK1/2(Thr202/Tyr204) omnpenensmu ¢
MIOMOIIBIO CIIENYIOIIETr0 KJIETOYHOTO aHAJIN3a, KOTOPBIH BKIIIOYaeT MHKYOMPOBAaHUE KIIETOK C
COEIMHEHHEM B TeueHHe | yaca U KOJMYEeCTBEHHYIO oueHky curHana pERK ¢ nomomsro In-
Cell Western Ha (uKCHPOBaHHBIX KJIe€TKax W HopManusauuio k curHany GAPDH. Knerku
A375 nonyuamu u3 ATCC (AmepukaHCKasi KOJUIEKIIUN THIIOBBIX KyJbTYp) U BBIPALIUBAIIN B
cpene DMEM (monudunmpoanHas no criocody Jynboekko cpena Hrna) ¢ nodasnenuem 10%
deranbHOi OblUbel CHIBOPOTKM, MEHHIMLINHA/cTpenToMunuHa, Glutamax®, 3aMeHHMBIX
aMHHOKHCJIOT U nupyBaTa HaTpus. Kierku BeiceBanu B 96-myHo4HbIe TuaHmeTs! no 30 000
KJIETOK Ha JIYHKY M OCTaBJISUIM Ui Tpukpervienus Ha Houb mpu 37°C/5% COs. Kierku
o0OpabaTbIBaJId COETMHEHUSIMH, TIPUTOTOBJICHHBIMH B BUie cepuii u3 10 cepuitHbIX pa3BeaeHUi
1:3 (mnamazon: ot 20 MkM no 0,05 HM; MakcuMasbHasi KOHIIEHTPALUs BapbHpOBajiach ot 20
MKM 1o 1 MkM) ¢ koHeuHoi koHeHTpanueii DMSO 0,5%. KoHTposbHbIE IYHKH COAepIKaIu
6o Ttompko 0,5% DMSO (6e3 xonTpoms wuHruOmpomanms), Jsubo 1 MM
CHJIBHOZEHMCTBYIOIIEr0 KOHTPOJBHOTO COENMHEHHs (KOHTPOJIb MOJHOTO HHTHOWPOBAHMS).
ITocne 1-gacoBoro MHKYOUpOBaHMS KJIeTKH (uKcupoBanu B 3,7% dopmanbaerune B dPBS
(bocharno-conepoii Oydep yapdekko) mpu KOMHATHON TeMrieparype B TeueHue 20 MUHYT.
3arem knetku npomeiBain dPBS u mepmeabunusuposamu B 100% MeOH npu xomHaTHOH
temrieparype B TeueHue 10 munyt. Ilocne mepmeabummsanuu kiaerku npombiBain dPBS u
uHKyOuposanu B Onokupyromem Oydepe LI-COR (LI-COR Biosciences, Ne o karajory 927-

40000) B Teuenwe | wWaca wnam noyblie. 3areM IUIAHINETHI MHKYOHPOBAJIH C AHTUTENIOM,
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cneunduabiM k MEK-3aBucumeiM caiitam ¢pochopunuposanns ERK1/2 no tpeonuny 202 u
tuposuny 204 (Cell Signaling Technologies; Ne o karanory 9101), pacrnoyiio;keHHBIM HUKE
MEK B nytu nepenaun cursana MAP-kunasel, a Takxke GAPDH (Millipore; Ne o xaranory
MAB374). Auruteno k pErk1/2 (Thr202/Tyr204) passogwnu B 6nokupyroomem Oydepe LI-
COR, conepxamem 0,05% Tween-20, B coorHomenun 1:250; GAPDH passonunu B
cootHowmennu 1:2500. [Tnanmerst HKYOHpoBanu B TedeHne Houu npu 4°C. Tlocie mpoMbIBKH
cmeceto PBS/0,05% Tween-20 kierkn HMHKYOUpOBaiu ¢ (hIyOPECLIEHTHO MEUYEHHBIMH
BTOpHYHBbIMU aHTHTENaMu (Anti-rabbit-Alexa Flour680, Invitrogen, Ne o xaranory A21109;
Anti-mouse-IRDye800CW, LI-COR Biosciences, Ne mo xkaramory 926-32210, oba B
passenenun 1:1000) B Teyenune | yaca. 3aTeM KJIETKU NMPOMBIBAJIH, KaK YKA3aHO BBIIIE, U
aHATM3UPOBaTH (PiTyopeceHIHIo pu AyinHaxX BoJiH 680 u 800 HM ¢ UCTIOIb30BAHUEM CUCTEMBI
uHppakpacuoit  Bmsyammzammu  Odyssey CLx  (LI-COR  Biosciences). Curnan
¢dochopummposannoni Erk1/2 (Thr202/Tyr204) nopmanmsoBamn k curHany GAPDH npns
kaxnoi nyHku. 3HaueHust ICso ObuTH paccyMTaHbl HA OCHOBE HOPMAJIM30BAHHBIX 3HAUEHHUH C
UCTIOJIb30BAaHUEM 4-TIapaMeTPUYECKOH aIMpPOKCUMAMM B TPOTPAMMHOM  OO€CIedeHUH

BioAssay u npencrasiensl B Ta0Ommue A.

Tabnauna A
Ne Ilpumepa ICso B k1eTKax A375 (HM)

1 562
2 1034
3 456
4 74
5 20
6 8

7 23
8 1

9 3
10 58
11 199
12 1060
13 178
14 15
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15 17
16 274
17 256
18 39
19 29
20 632
21 10
22 21
23 26
24 466
25 3

27 142
28 26
29 17
30 421
31 1

32 10
33 19
34 207
35 229
36 30
37 116
38 7

39 62
40 4

41 74
42 143
43 155
44 13
45 20
46 30
47 97
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48 6
49 2
50 12
51 26
52 30
53 30
54 167
55 28
56 56
57 94
58 45
59 72
60 508
61 11
62 17
63 114
64 2
65 2
66 27
67 8
68 3
69 2

Anams npornnaemoct MDR1 LLC-PK1 u BCRP MDCKII

IIpumep B

N xnmerkm LLC-PKI,

KYJIbTUBHUPOBAJIM U BBICEBAJIM COTJIACHO PEKOMCHAALIUAM MPOU3BOAUTEISA 34 UCKIIFOYCHUEM

TOTO, YTO CPEAbI IS Maccaka CoAep kaiii TONbKO 2% (eranbHOI ObIubeil CHIBOPOTKH, YTOOBI

knetkn  LLC-PK1,

YBCJIUYUTDE BpEMS MaccCaka 10 CEMU CYTOK.

BCRP-tpancuumpoBannyto quHIO Kietok cobakn MDCKII (kneTkn nmodek codaku

Manauna-/lap6u) ¢ HOKayTOM 1Mo P-gp KyJIbTHBHUPOBAJIH U BBICEBAJIN COTJIACHO PEKOMEHIAIUSIM

MMPOU3BOAUTECIIA.

TpaHC(HULIUPOBAHHBIC
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Jis  oueHku QyHkuoHanbHOCTH Hddmokca P-gp wmm BCRP B anammzax
UCTIONIb30BAJIN KaK TOJIOKUTENbHBINA, TAK U OTPULIATENbHBIN KOHTPOJb. FICXOMHBIE pacTBOPHI
IUI aHAJTMTUYECKUX KOHTPOJIeH U TecTrupyemMoro oopasna rotosmi B DMSO st KOHe4HbIX
TecTUpyeMbIx KoHHeHTpauuii 10 m 1 MxM, coorBercTBeHHO. KoHeuHass KOHLEHTpaLus
OpraHUYECKUX BELIECTB B aHaIu3e cocrasisiia 1%. Bece 1o3upoBoUHbIE pacTBOPBI COAEPIKAIH
10 MxM sxenroro smouudepa Uit KOHTPONS HeJoCTHOCTH MOoHocios kiaetok LLC-PK1 wiu
MDCKIL

Jlnist onpeneneHus TPAHCIIOPTa U3 aITMKAIbHONM B Oa3zonaTepanbHyro 4acth (13 A B B)
75 MKJI TecTHpyeMoro odpasiia B TPAaHCIIOPTHOM Oydepe no0aBisuii K alUKaJIbHOW CTOPOHE
OTAENbHBIX BCTAaBOYHBIX JIYHOK (TPAHCBEIUT), a B KaXAYI JYHKY nobaBmsum 250 MK
OazonarepaibpHbIX cpex 0Oe3 coemuHeHHMs WM skenroro mouudepa. ns onpeneneHus
TpaHCTOpTa U3 0a301aTepaIbHON B AMKANBHYIO 4acTh (13 B B A) B KaXK Iy JIYHKY 100aBIIsLUTH
250 MkJ TecTupyeMoro odpasua B TPAHCIIOPTHOM Oydepe, a B KXY BCTABOYHYIO JYHKY
nobasysuin 75 MK TpaHcmopTHOro Oydepa 0e3 coepmHenus wim skenroro monudepa. Bee
TECTHl TPOBOAMJIM B TPEX IOBTOPHOCTAX W KAXKIO€ COCOUHEHHE TECTUPOBAIM KakK Ha
anyKaibHO-0a30J1aTepaIbHbIN, TaKk U Ha Oa30aTepatbHO-aUKAIbHBIN TpaHcopT. [InanmeTs!
MHKYOMpOBAJI B TeUEHHE 2 4acOB Ha OPOUTAIbHOM LIeHKepe Al TUTPOBAJBHBIX IUIAHIIET
Lab-Line Instruments (VWR, Vacr-Uecrep, [lencunpanms) npu 50 06/mun u 37°C ¢ 5% COx.
Bce kynbTypanbHble MUIAHIIETHI W3BJEKANUW W3 MHKyOaTopa M ynamsinu 50 MKJI cpenbl u3
anuKajdbHOW M 0a30jaTepasibHONH YacTH KakAoil JyHku u pobasmsui k 150 mxa 1 MxM
naberanona B cmecu auetoHuTprir: H2O 2:1 00./00.

[MnaHIIeTsl CYUTHIBATHN ¢ UCTIOIB30BaHHEM (uiyopumerpa Gemini (Molecular Devices,
Cannuseiin, KamidopHust) 11 OLIEHKH KOHIIEHTPALUH JKeNITOro Jroimdepa npy ATUHAX BOJIH
BO3OykneHus/ucnyckanust 425/535 BM. DTu 3HaueHus ObUIM TPUHATBHL, KOraa ObuUIO
OOHapy’KeHO, 4TO OHU COCTABIISIFOT MeHee 2% JUTs alMKaJIbHO-0a30J1aTepalIbHOTO MOTOKA U 5%
s OaszojarepaibHO-aNMKANIbHOTO  TOTOKAa d4epe3  MoHocymon  kjerok LLC-PK1,
tpanchuimposanubix  MDRI1, wnmu MDCKIL, tpancuumposanasix BCRP. Ilnanmers
3arevyaThlBai, U COAEPXKMMOE KaKIAOW JYHKH aHammsupoBanu ¢ mnomoubio KXMC/MC
(ckupkocTHAs xpomarorpadus-raHieMHast MacC-CIIEKTPOMETPHS). KonuenTtpauuu
COEAMHEHUI ONpeneNsIi M0 OTHOIIEHHIO IUIOIAAEH MHKOB COEAMHEHHUS K BHYTPEHHEMY
crarnapty (J1aberasiony) o CpaBHEHHIO C JO3UPOBOUYHBIM PACTBOPOM.

Anamus XXX-MC



150

Cucrema XXKX-MC/MC cocrosima u3 asromo3zaropa HTS-PAL (Leap Technologies,
Kappo6o, Cesepnas Kaponuna), BDXX  (BbicOKO3((pEKTHUBHOTO  KHUAKOCTHOTO
xpomarorpaga) HP1200 (Agilent, ITano-Anbro, Kanugpopuus) u cucremsl 3axsata MDS Sciex
4000 Q Trap (Applied Biosystems, ®ocrep-Cutn, Kamugophuus). Xpomarorpaduueckoe
paszeneHne aHaJIuTa U BHYTPEHHErO CTaHAapTa OCYIIECTBIIAIN P KOMHATHON TeMIiepartype
¢ wucnonb3oBanneM KkoynoHku C18 (Kinetics®, 50x300 mm, pasmep dacTuil 2,6 MKM,
Phenomenex, Toppanc, Kammudopuus) B coueTaHMH C TPaAMEHTHBIMH YCJIOBHSMU C
UCTIOIb30BAaHUEM MOABIKHBIX (a3 A (Bona, comep:xkamas 1% uszonponuiosoro crnupta u 0,1%
MypaBbHHOHM KuCIOTh) U B (0,1% MypaBbHHON KUCIOTHI B aneroHuTpuie). O0mee Bpems
NPOTOHA, BKJIOYasi TOBTOPHOE YPABHOBEIIUBAHUE, ISt OJJHON MPOOBI COCTABISUIO 1,2 MUHYTHI.
Macc-CneKTpOMETPHYECKOe OMNpEIeSieHHe AaHAJIUTOB OCYIIECTBISUIM C  HCIIOJIb30BAHHEM
MOJIOXKHUTEIBHOTO PEXMMa MOHHOTO pachbUIieHusl. OTKIMKHA aHAIUTA U3MEPSUIH C ITOMOLIBIO
MOHUTOPHHIa MHOXXeCTBeHHbIX peakimii (MRM) mepexonoB, YHHKAaJbHBIX IS KaXKIOTO
coeanHeHus (MOH NMPOTOHHPOBAHHOTO IMPEIIECTBEHHUKA U BHIOPAHHbBIE HOHBI IPONYKTA JIJIs
KaXI0ro TectupyeMoro obpasua u m/z ot 329 no m/z 162 ansa naberanona, BHYTPEHHETO
CTaHIapTa).

Koapdpruument npornmnaeMocTs (Papp) paCCUUTHIBAIOT MO CIEAYIOMEMY YPaBHEHHIO!

Papp = [((Cax V% (1x10%))/(£x0,12cm** )],

rae Cq, V, t u Co npeacTasisitoT coboii 0OHApYKEHHYIO KOHLIEHTpaLuio (MKM), o0bem
Ha CTOpOHE JNO3UpOBaHHs (MJI), BpeMsi MHKYOHMpOBaHHs (C) M HAYaJbHYK) KOHLIEHTPALIHMIO
no3zupoBanus (MKM), cooTBeTCTBEHHO. Pacuers! Papp mpoBonmm a1 ka0l NOBTOPHOCTH, a
3atreM ycpenHsuid. KoapduiuueHTsl MNPOHULAEMOCTH [Jisi  coequHeHuil  Qopmymbr 1
npencrasiensl B Tadauue B1. B aToMm aHanuse coeanHeHNe CUNTAETCS] UMEIOIINM BBICOKYIO
TMIPOHUI[AEMOCTb, €CIIM MPOHUIAEMOCTh mHpeBbimaeT 8x10° cwm/c, coemuHenue cumuTaercs
MMEIOIIMM CPEIHIOK MPOHMIIAEMOCTh, €CIIM TIPOHULIAEMOCTL cocTaBseT oT 2x10° cm/c no
8x10° cm/c, M coemUHEHME CUUTAETCS HMEIOIUM HU3KYI0 MPOHHIAEMOCTb, €CIIH
TIPOHHUIIAEMOCTh COCTaBsieT MeHee 210 cm/c.

Koadduument s¢darokca BBIMUCIAIOT U3 CPEIHUX JAHHBIX MO Papp U3 anmMKaIbHON B
6azonarepanbHyO 9acTh (A-B) u maHHbIX MO Papp 13 Ga3onaTepanbHON B alMKAIbHYIO YacTh
(B-A):

Koapdpuument sddrorca = Papp(B-A)/Papp(A-B)

Taoauua Bl

Ne npumepa Iponunaemocts (x10°cm/c)
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1 272
3 46,2
) 26,1
5 27,8
6 32,1
7 345
8 342
9 27,1
10 26,5
14 31,1
15 27,5
19 25,9
21 28,8
22 24,6
23 30,4
25 26,4
27 25,1
28 26,1
29 32,8
31 24,8
32 24,8
33 24,7
36 31,1
37 28,6
38 24,6
39 323
40 28.4
42 29,4
44 33,0
45 31,8
46 37,0
47 31,5
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48 16.2
49 393
50 36,7
51 41,2
52 36,8
53 36.9
55 37,4
56 32.1
57 31.8
58 H/1
59 H/1
60 H/1
61 26.9
62 26.1
63 H/1
64 /1
65 12,5
66 24.9
67 283
68 18,7
69 19.6

H/J-HET TaHHBIX
Koapdunpent s3ddrokca BEIMUCIAIOT U3 CPEIHUX TAHHBIX MO Papp M3 aNMKaIbHOMN B
6azonarepanbHyrO 9acTh (A-B) u maHHBIX 1O Papp 13 Oa3onarepalibHON B alTMKAJIBHYIO YacTh
(B-A):
Koapduuument sddirorca = Papp(B-A)/Papp(A-B)
B Ta6aunue B2 npencrasnens! ko3gduunents! 3¢dirokca anst coenunennin GopMyIsl
I npu TecTupoBaHuU B 3TOM aHAIU3E.

Taoauua B2

MDCKII-hBCRP Hokumn,
Ne npumepa MDRI1 LLC-PK1
¢ HokayToMm no P-gp
1,1

2

1 1,4

2
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3 1,0 0,9
4 1,3 1,1
5 1,6 1,0
6 3,4 5,5
7 5.4 9,6
8 7,1 3,4
9 7,7 3,2
10 6,7 6,3
14 2.7 3,4
15 3,7 22
18 23 2,0
19 33 1,5
21 42 3,0
22 6,2 9,0
23 3,2 2,0
25 5,7 14,1
27 0,9 1,4
28 1,1 1,1
29 1,5 1,1
31 53 4.4
32 6,5 5,2
33 4,0 8,3
36 2,9 3,5
37 2.7 3,3
38 45 2,9
39 3,9 3,2
40 3,6 1,9
42 2,8 3,3
44 1,1 2,7
45 2,2 1,3
46 1,1 1,2
47 1,3 H/I
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43 1.4 1.0
49 1.4 1,0
50 12 13
51 12 12
52 1,3 1,2
53 1,1 1.8
55 1.4 1.4
56 0.8 1.1
57 0,9 1,2
58 H/n H/1
59 H/n H/1
60 H/n H/1
61 3 H/1
62 5 H/1
63 H/n H/1
64 H/1 1,5
65 /7 0,8
66 H/7 1

67 H/n 1,1
68 H/1 2,5
69 H/1 2,3

H/I-HET NaHHBIX
pumep C

PK (coorHolieHue cBoO0IHON (hpakui B TOJOBHOM MO3re K ¢BOOONHON (paKLMU B ILIA3ME

KpoBH) (MBILIB)

CriocoOHOCTh TMPENCTAaBIEHHBIX COSNUHEHMH NpOHHKAaTh depe3 1B y wMbimeit
ONpeAeNsii TOCPEICTBOM BBIUUCIEHUS COOTHOLIEHMs KOHLIGHTPAllUU HECBSI3aHHOIO
COEAMHEHUs B TOJIOBHOM MO3T€ K KOHIIEHTPALIMU HECBS3aHHOTO COCIMHEHNS B TUIa3Me (TakKe
YIIOMHUHAEMOM KaK OTHOIIEHHE CBOOOHON (PpakIiK B TOJIOBHOM MO3Te K CBOOOAHOMH (pakimu
B Tu1a3Me) y camioB meimeid CD-1.

YPOBHU COEAMHEHUS B TOJIOBHOM MO3T€ CO3aBAIUCh B pe3ybpTaTe nepopaipHoro PK
BBEJICHHSI MBIIIH C THITUYHBIMA MOMEHTaMH BpeMeHU oTtOopa nmpod depes 2, 4, 8, 12 u 24 gaca

I0CJIE TEPOPATBHOTO BBEACHNUS Uepe3 JKeNTyJOUHbIN 30HA B 103 10 Mr/kr. OOpa3ubl rOJIOBHOTO
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Mo3ra xpaHunu npu -20+£5°C no ananusa. KoOHLEHTpauuu TECTHPYEMOIO COEIMHEHHUs B
rOMOT€HATe T'OJIOBHOTO MO3Ta MBILIM ONPEAeIsUIN METOIOM SKHUAKOCTHOH Xxpomartorpaduu-
taHaeMHol Macc-criektpomerpun (JKX-MC/MC) nocne ocaxaeHust Oenka aleTOHUTPUIIOM.
12-Toveuynyro KaTuOPOBOUHYIO KpUBYIO B Auanasone ot 0,5 1o 10000 Hr/mi mojyydanu B ABYX
noBTOpHOCTSX. PactBop 400 MKI/MIJI TECTHPYEMOIO COCAMHEHMs B TUMETHJICYJIb(GOKCHIE
(DMSO) nocnenoBatenbHo pa3Bonuiu (3-kpatHo) B 100% DMSO u 3atem 2,5 MKJ KaXKA0TO
CTaHIAPTHOrO pacTBopa nobaesuii k 100 MKJI rOMOreHaTa roJIOBHOIO MO3ra CaMIIOB MBbIIIIEH
muann CD-1, paHee He MOIBEPraBIIUXCS HUKAKOMY BO3IEHCTBHIO. UTOOBI MMHTHPOBATH
SKCTPAKLHUIO Ha CTaHHApTHON kpuBoH, 2,5 Mk DMSO noGaBisiivu KO BCEM TECTUPYEMBIM
obpasuam. Kak B kaquOpoBOYHBIE, TAK U B TECTHPYEMbIe OOpa3Lbl TOMOT€HATa TOJIOBHOTO
mosra Beogmin 10 Mk IS (1 MKI/MII CTpyKTypHOTO aHaynora). I oMoreHaT roJIoBHOrO MO3ra
cozmaBanu nocpencrsoMm nobasnerns 0,75 min cvecn Boma:MeOH 4:1 B kaxablii obpazen
TOJIOBHOTO MO3ra € MOCJIEAYIOLed roMoreHn3anueld B TeueHne | MHUHYTHI B MpoOUpKax ¢
pasMasbIBAIOLIMMU IIapUKaMU C MCMOjb3oBaHUeM romorenusaropa MP Fast Prep-24® mnpu
ckopoctu nBmxkeHus: 6 m/c. benku ocaxkmamu n3 100 mMkn obpasia roMoreHara rojlOBHOTO
mosra myteM nodasienus 300 mxn aneroHuTpuia. OOpasipl MepeMennBaiil HA BUXPEBOM
Melnanke B TedyeHue 5 MuHyT U ¢yrosanmu B neHrpudyre Allegra X-12R (Beckman Coulter,
Oymnepron, Kamudopuust, porop SX4750A) B Teuenue 15 mun npu npudnusurtensao 1500 x
g npu 4°C. 100 MKJI anuKBOTY KakA0H HAaJOCAAOYHON KUAKOCTU MEPEHOCHIH C MOMOLIBIO
nunerodyHoro noszaropa Ha 550 wmkn Personal Pipettor (Apricot Designs, Monposus,
Kamudopuus) B 96-myHOUHbIE MIAHIIEThl U pa3OaBisii B CooTHOweHuHu 1:1 BOmo# must
BOXX. Tlony4yeHHble B pe3yJibTaTe IUIAHIIETHI 3aledyaTbIBald aJIOMUHUEM Ui aHaJIu3a
meronom KX-MC/MC.

CooTHOIIEHUST TOJIOBHOH MO3T/TUTa3Ma BBIMUCIISUIM IYyTE€M JEJICHUS KOHLEHTPALUH
COEIUHEHMs], U3MEPEHHO! B FOJIOBHOM MO3T€, Ha KOHLIGHTPALMIO COEIMHEHUs], H3MEPEHHYIO B
rua3Me kpoBu. COOTHOIIEHHS TOJIOBHON MO3T/TIIa3Ma BCET/Ia IMOJTyYaId OT OJJHOTO JKHBOTHOTO
U B ofgHOH Touke BpeMeHH. CooTHOIIEHUs CBOOOAHON (pakiuM B TOJOBHOM MO3T€ K
cBOOOMHON (pakiuy B IUIA3M€ BBIUUCIUIM IyTEM YMHOXEHHsSI COOTHOLIEHHs TOJIOBHOM
MO3T/T1a3Ma Ha CBOOOAHYIO KOHIIEHTPALMIO B TOMOT€HATE FOJIOBHOTO MO3Ta i71 Vifro, NeeHYIO
Ha CBOOOHYIO KOHLIEHTPALIHIO B IIa3Me i71 Vifro, C UCTIONb30BAHUEM CIIENYIOIIErO YPABHEHUS:

(B/P)x(Ba/Pru).



156

B Ta6aunue C npencraBieHbl COOTHOLIEHNUs CBOOOHON (ppaky B TOJIOBHOM MO3T€ K
cBOOOIHON (ppakuuu B MJ1a3Me TUIOBBIX COEAMHEHMI 1o mpumepam 6, 7, 8, 14, 22, 36 u 46,

PACKPBITBIX 3A€ECh.

Taoauna C
Ne IIpumepa CootHomenue B/P (cBoOoanas gpaxuust)
6 0,88-1,26
7 0,62-1,06
8 1,01-16,1
14 0,57-1,58
22 0,33-2,92
36 0,83-2,09
46 3,29-6,75

IIpumepnl cUHTE3a

IIpomexxyTouHoe coequHenue 1

\N/
X 0
AN o~
w
Cl N Cl

Metun-(E)-2.6-nuxaop-4-(2-(1MuMeTHIaMIHO ) BUHIJI )JHUKOTHUHAT

Cragus 1. Tlonyyenue wmerun-2.6-nuxisop-4-mMerunHukoruHata. K pactBopy 2,6-

IUXJI0p-4-MeTUITHUKOTHHOBOM kucioThl (1,0 r; 4,9 mmonb) B cmecu MeOH:nuokcan 1:1 (10
mut) ipu 0°C noGasmsuu (TpuMeTuicuiui)quazomeran (3,3 mit, 2 M B rekcaHax; 6,6 MMOJIb).
Cmech ynmamsum C JensHOW OaHM W mepeMelmMBaid B TeueHne 10 MHHYT, 3aTem
KOHLIEHTPUPOBAJIU JI0 MTOJIOBHHBI 00beMa U pacnpenessuii Mexay sogoi (20 mr) u EtOAc (20
mu1). Bognsrit cioii skctparuposann EtOAc (220 mi) u oO0bennHeHHbIe Opranndeckue (asbl
npombiBaid  paccoiiom (10 wmu), cymmm Hag NaxSOs, GUABTPOBAIM U OCTOPOXKHO
KOHLIEHTpUpoBaId. OCTATOK OUUINAIH MOCPEACTBOM KOJIOHOYHOH XpoMaTorpadpuu, SIF0UpPYsI
cmeceto  0-15%  EtOAc/merponelinblii  3pup ¢ TOJIyd4eHHEM  MeETHII-2,0-IuXJop-4-
metunaukotunaTa (0,81 r; 76%). 'H SIMP (snepHslii MarauTHbIH pe3onanc) (400 MI'n, CDCls)
872 (s, 1H), 4.0 (s, 3H), 2.3 (s, 3H) m.11.

Cranus 2. TTonyueHue metwi-(E)-2.6-nuxiop-4-(2-(auMeTuIaMuHO ) BUHWII )-

HukoruHara. K pacteopy merun-2,6-puxnop-4-merunnukoruHara (810 mr; 3,68 mmonb) B
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DMF (5 mn) nobasmsuin qumernnanerans N,N-mumernindopmamuna (978 mur; 7,36 Mmonb) u
cmech nepemernBaiy npu 100°C B Teuenue 16 yaco. OxnakaeHHy0 cMech 0OpabaThiBaiu
Bo0M (40 mun), mepemernuBany B TeueHne 10 MUHYT, M 3aT€M TBEpJbI€ BEIIECTBA COOMpPAIH
HOCPEACTBOM (DMIIBTPALMM, MPOMBIBAJIM BOJOW M CYLIMJIM TMOJ BaKyyMOM C IOJIy4eHHEM
metun-(E)-2,6-nuxnop-4-(2-(auMeTunaMuHo)BUHUI ) HUKOoTUHATa (764 mr; 75%). 'H SMP
(400 MI'u, CDCl3) 6 7.3 (s, 1H), 7.1 (d, 1H), 4.8 (d, 1H), 3.1 (s, 3H), 2.9 (s, 6H) m.1.

IIpomexyTOUHOE coeqMHEHHE 2

Cl O
0 7 Br

Metun-4-0pom-2-x10p- 1 -MeTuji-6-0kco- 1, 6-TUrHAPONUPUANH-3-KapOOKCHUIAT

Cragus 1. Tlonyyenne 4-Opom-2.6-TUXJIOPHUKOTHHOBON KHCIOTHI. PacTBop 4-Opom-

2,6-muxnoprmpuauna (100 r; 440,7 mmons) B THF (1000 mun) oxnaxnanu no -78°C. Io xarusm
nobasnsmn LDA (nuuzonpornmnamun autust) (2 M B THF; 2424 mut; 484,8 mmons) nipu -78°C
U MPOAOJDKAIN nepemernuBanue B Teuenne 1 yaca npu -78°C. Teepaprnii CO; (155,1 r; 3,53
MOJIb) MOPLUSMH AO0ABISUIM B PEAKLHOHHYKD CMECh U IPOAOIDKANN TEPEMEINBAHUE B
TeyeHrne 2 4yacoB mnpu -78°C. PeakMOHHYIO CMeCh racwim nocpenctsom nodasieHust 1 M
Na,COs (1600 min) ¢ mocnenyromum nodasneHneM Bosl (500 Mi1) 1 nepeMeInBaiy B TEUCHHE
10 munyt. Boxubii cnoit sxctparupoBain EtOAc (300 mu). 3nauenne pH BomHOU (ha3erl
koppektuposaiu ¢ nomoinbko 2 H. HCI ¢ nonydenuem pactsopa ¢ pH 2. Bognyto dasy 3atem
skctparupoamn EtOAc (3x300 muy). OObenuHEHHbIE OpPraHUYECKUE CJIOU CYIIWIH Haj
Na>SOy4, GunbTpoBaIM U KOHLEHTPUPOBAU C TOJyuYeHUEM 4-0poM-2,6-TUXJTIOPHUKOTHHOBOM
kucaotel (540 r; 75%). 'H SIMP (400 MTI', DMSO-de) § 15.51-12.87 (m, 1H), 8.13 (s, 1H)
M.

Cragus 2. Ilonyuenue 4-0poM-2-xJ10p-6-0kco-1.6-AUruaponupuani-3-kapOboHoBON

kucaotel. PactBop NaOH (4 M; 1,62 n; 6,46 mosb) HarpeBaiu a0 110°C u noGassuiu 4-6pom-
2,6-muxNOpHUKOTHHOBYIO  kuciory (70 r; 2584 wmmonp) opsHolt mopuuei. Cwmech
nepeMernnBaii B TeueHne 8§ gacos, 3arem oxjyaxaanud 1o 0°C. 3nHauenne pH peakunoHHOM
cMmecu nosoauin 1o 3Hadenus 1 ¢ nomomsto HCI (6 M) n nepemerniBany B Tedenne 30 MUHYT.
Teepable BemecTBa COOMpPANM IMOCPENCTBOM (UIBTpAMM M CYLIMJIM TOA BAaKyyMOM C

MIOJIy Y€HUEM 4-0pom-2-xJ10p-6-0KCO-1,6-AUruApOonupUINH-3-KapOOHOBOH KHUCJIOThI

(pacuerno 100%).
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Cranus 3. IMonyuenue Metuia-4-0pomM-2-xa0p-1-meTun-6-okco-1.6- IMruaponupuaug-

3-xapOokcunara. B cmech  4-Opom-2-x5op-6-0kco-1,6-muruaponupunruH-3-kapOoHOBOH

kucnotsl (100 r; 396 mmons) B DMF (800 mut) onHoit nopuueit nodasisiiu metuniionun (168,6
r; 1,19 momb, 73,98 mn) u K,COs3 (164,2 1; 1,19 monb). Cmech nepemernuBaiu npu 25°C B
TeyeHue 3 4vacoB, 3aTteM BiuBanu B HachimeHHbli NH4Cl (1800 mu1) u Bomuyro a3y
skcrparupoBaiu EtOAc (2x500 mi). OObenuHeHHblE OpraHuydeckue (asbl MPOMBIBATN
paccosiom (400 mn), cyurwnm Hax NaxSO4, GunbTpoBanu u KOHIeHTpupoBain. OObeTuHEHHBIE
OCTaTKH (5 MOPIMIA) OYHUILIAIN TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaguu, SJIOUPYsT CMECHIO
2-100% EtOAc/merponeiinbiii 3¢pup ¢ nosyueHueM MeTuia-4-0pom-2-xiop-1-MeTuia-6-okco-
1,6-nuruaponupuaun-3-kapbokcunara (¢ 5 nopuuii; 141,83 r; 24,7%). 'H IMP (400 MI'w,
CDCl3) 6 6.86 (s, 1H), 3.94 (s, 3H), 3.69-3.66 (m, 3H),; MC (macc-cniekrpometpusi) (XUA]]
(xuMHuecKast HOHMU3aLus pu aTMOc(hepHOM aaBneHnn), m/z) cocrasisier 280,0; 282,0 (M+H).

IIpomexkyTouHOE coequHEeHHE 3

cl o
o /|
0

Merun-(Z2)-2-x10p-4-(2-3ToOKCUBUHUI )- 1 -MeTHII-6-0KCO-1.6- IMrHAPONUPUINH-3 -

kapOokcuiaT

Mertun-4-6pom-2-xsop-1-metnn-6-okco-1,6-nruruaponupuans-3-kapookcunar (20,0 r;
71,3 wmmonb), MertaHCyib(oHaTo(2-nunukiorekcuiadocpuno-2’,6’-quusonponokcu-1,1-
oudpennn)-(2-amuno-1,1’-oudpennn-2-um)namwaauii(ll) (5,96 r; 7,13 mmonb) u (Z)-2-(2-
sTokcuBUHWN)-4,4,5,5-TetpameTun-1,3,2-nruokcaboponan (14,8 T, 74,9 MMOJIb)
cycnenaupoBanu B 1,4-muokcane (700 mun) u gobasmsuin KoCOs (53,5 mur; 107 mmons) (2 H
BonHbI). Cmech mepememuBain npu 60°C B TeueHHe 6 4HaCOB, 3aT€M MPU TEMIEPATYpe
OKpy:Karomel cpenpl B TedeHne 12 4acoB B arMocdepe aproHa. PeakIMOHHYIO CMecCh
pacnpenensui Mexxay Bomoi (1500 mu) u EtOAc (500 mur). BogHblii ¢jiol SKCTparupoBaiiu
EtOAc (2x400 mur) u oObeIMHEHHBIE OPTaHUYECKHE CJIOW MPOMBIBAIH paccosioM (500 mu),
cyurmuii Han NaxSQ4, GuibTpoBamu u KoHHEHTpUpoBaIH. OCTaTOK OYHUINAIU MMOCPEACTBOM
KOJIOHOUHOU Xpomarorpaduu, smoupyst cmecbio 0-40-60% EtOAc/rentanbl ¢ mojydeHHEM
MeTui-(Z)-2-xnop-4-(2-3TOKCUBUHI )- | -MeTHII-6-0KCO- 1, 6-TUTHAPOTUPUANH-3 -

kap6okcmiara (13,3 r; 68%). 'H SIMP (400 MI'n, CDCls) § 7.23 (s, 1H), 6.45 (d, 1H), 4.86 (d,
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1H), 4.40 (q, 2H), 3.89 (s, 3H), 3.67 (s, 3H), 1.35 (t, 3H); MC (XHA], m/z) cocTtaBnsier 272,0
(M+H).
IIpomexxyTouHoe coequHenue 4

o dCli

>L MeO” NZ N~
O/\/O\N ™ 0

H

Metun-4-(2-((2-(mpem-0yTOKCH )3TOKCH JaMUHO )3T )-2-XJ10D- 1 -MeTni-6-0kco-1.6-

JIUTHUIPONUPUINH-3-KapOOKCHIaT

Cranus 1. Ionyuenue metmii-(E/Z)-4-(2-((2-(mpem-0yTOKCH )3TOKCH )UMUHO )3T )-2-

XJI0p-1-MeTn-6-0kco- 1,6-TUTrUIPONUPUANH-3 -KapOOKCHIATA. Metun-(Z)-2-xnop-4-(2-

STOKCHBHUHIII )- | -MeTHI-6-0KCO- 1,6-nurunponupuans-3-kapookcunar (0,95 r; 3,50 mmonb) u

ruapoxynopun  O-(2-(mpem-Oytokcu)sTun)ruapokcunamuaa (593 wr; 3,50  mmounb)
oobenunsiu B 1,4-nuokcane (10 mi). {oGasmsnn EtsN (487 mur; 3,50 mmons) u HCI (1,75 mu;
6,99 mmonb) (4 H./muokcan). Cycnensmo HarpeBanu 1o 60°C B Teuenwe 1 daca, 3arem
oxyaxaanu 1 GuiasTpoBann. GUIBTPAT KOHLUEHTPUPOBAIH ¢ nojydueHuem metmn-(E/Z)-4-(2-
((2-(mpem-0yTOKCH )3 TOKCH )UMHHO )3THII)-2-XJ10p- 1 -MeTUII-6-0KCO-1,6-AuruaAponupuInH-3-
kapOokcunara (pacuerno 100%) B Buge cmecu m3zomepos 1:1. MC (XUA/L, m/z) cocrasisier
359,1 (M+H).

Cranus 2. Ionvuenue metmii-4-(2-((2-(mpem-0yTOKCH )3 TOKCH )aMUHO )3THII )-2-XJIOD-

1-meTun-6-okco-1,6-muruaponupuanH-3-kapookcunara. K pacrsopy merun-(E/Z)-4-(2-((2-

(mpem-0yTOKCH)3TOKCH ) MMUHO )3THIT )-2-XJIOp- | -MeTHII-6-0KCO- 1,6-TUTrHaApOMUpUANH-3 -

kapOokcunara (1,25 r; 3,48 mmonb) B IPA (uzonmponmnossiit crimpT) (20 mur) mobasisuin
nuanOopruapun Hatpust (1,09 r; 17,4 MMomab) ¢ mocneayromuM J00aBICHUEM YKCYCHOM
kuciotsl (1,0 mut; 17,4 Mmmonp). CMech epeMenBaIi PH TEMITEPATYPE OKPYKAKOLIEH CpeIbl
B TeueHue 16 4dacos, 3areM pacrpenessuiu Mexny HacbimeHHbIM NaHCO; (50 mir) u EtOAc
(50 mu). Bonuerii cnoit skcrparuposanu EtOAc (2x30 mi) 1 oObeAHEHHBIE OpraHUYECKUe
¢dasel mpomeiBasiu  pacconiom (30 mt), 3arem cymmuu Han NaxSQOs, dunbTpoBamm u
KOHLIEHTpUpoBaId. OCTATOK OUUINAIH MOCPEACTBOM KOJIOHOYHOH XpoMaTorpadpuu, SJIF0UpPYsI
cmeceto  0-80% EtOAc/DCM ¢ mnonyueHueMm Metui-4-(2-((2-(mpem-0yTOKCH)3TOKCH)-
aMHHO )3THI)-2-XJ10p- | -MeTni-6-okco- 1,6-nurunaponupunus-3-kapbokcunara (0,66 r; 53%).
'H AMP (400 MI'u, CDCI5) § 6.43 (s, 1H), 3.90 (s, 3H), 3.78 (t, 2H), 3.68 (s, 3H), 3.50 (t, 2H),
3.10(t, 2H), 2.71 (t, 2H), 1.20 (s, 9H) m.x.; MC (XHUA/], m/z) cocrasmusier 361,1; 363,1 (M+H).

IIpomekyTO4YHOE COeqHHEHHE S
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2-X10p-4-3TUIaHUJINH

Craguss 1. Tlonyuenue N-(4-stundenunaieramuna. 4-Ortunanwiva (513 Mk,

4,13 mmonb) pacteopsuti B DCM (10,3 mi). ITocne nobasnenus TpustuiaamuHa (690 MK,
4,95 mmonb) u oxnaxkaeHus 10 0°C mo karsiM 1o0aBsiId aHTHAPUI YKCYCHOW KUCJIOTBI
(467 mxut; 4,95 mmone). Yepes 30 MUHYT peakLUIO OCTAHABJIMBAJIH MTOCPEICTBOM JOOABIIEHHSI
HaceieHHoro NaHCOs; (50 wmut). OpraHudeckue CIOM OTHAEISUIM W BOIHBIA  CIIOH
skctparuposam DCM (2x25 mur). O0bearHEeHHbIe OpraHndeckue ciiou cymmin Hag NazSOs,
¢unbTpoBaNu U KOHIEHTpUpoBadn. OCTaTOK pacTHpalid ¢ TeKCAHAMHU U TBEPIbIE BEIIECTBA
cobupanmu nocpenctsoM (unbrparuu ¢ nonydenuem N-(4-stundenwn)aneramuna (600 wr;
89%). 'H SIMP (400 MT'u, CDCIs) & 7.40-7.38 (d, 2H), 7.16-7.14 (d, 2H), 7.07 (br s, 1H), 2.64-
2.58 (q, 2H), 2.16 (s, 3H), 1.23-1.20 (t, 3H) m.1.

Cranus 2. [onyuenue N-(2-x50p-4-3Tridenun)aneramMuna. N-(4-

stungenmn)aneramun (50 mr; 0,31 mmons) pacreopsuin B DMF (613 mkun). ITocne nobasnenus
N-xnopcykuuanMuzna (65 mr; 0,49 Mmonp) pactBop Harpesanu 10 70°C B TeueHue 6 4acos,
3aTeM OCTABJISUIM OXJIAXKIAThCA O TEMIIEpPaTypbl OKPY’KarOLIel cpenbl B Te4eHue 16 4acos.
Peakunonnyro cmech BnuBaiu B 2 H. HCI (4 M) u nepemerunBanu B redeHue 15 munyt. Cmech
skcrparuposaiiu EtOAc (10 mur). Opranuyeckue cjiou npombiBaiy Bogoi (3x10 mi), cymmunu
Han NaxSO4, ¢unbTpoBamu U KoOHUeHTpupoBaiu. (OCTaTOK OYMINAIH TOCPEACTBOM
KOJIOHOYHOM Xpomartorpaduu, smoupyst cMecbro 0-25% EtOAc/rekcanbl ¢ monyuennem N-(2-
xjop-4->tundenun)aneramuna (36 mr; 59%). 'H IMP (400 MT'n, CDCl3) § 8.23-8.21 (d, 1H),
7.51 (brs, 1H), 7.20-7.19 (d, 1H), 7.11-7.08 (dd, 1H), 2.63-2.57 (q, 2H), 2.23 (s, 3H), 1.23-
1.20 (t, 3H) m.1.

Cranus 3. IMonyyenue 2-xaop-4-sTrnanuianna. N-(2-xnop-4-stundenmn)aneramun (36

mr; 0,18 mmone) pacteopsuiu B EtOH (0,5 mu) u nodasmsumu 12 1. HCI (0,5 mut; 6,0 Mmods).
Cwmech nepememnBaiu B TeueHue 2 yacos npu 120°C. PeakInOHHYIO CMECh OXJIaKAalU 10
TEMIIepPaTypbl OKpy:karoteit cpenpl, nosonuin pH no 3ravenns 10 nocpencrsom nodaBieHus
6 H. NaOH, 3arem skcrparupoBanu MTBE (Metun-mpem-0ytunoseiii 3¢gup) (3x25 mi).
OO6penunennble opraanveckue cion cyurin Hax NaxSOs, GUuasTpoBaIn 1 KOHIEHTPUPOBAN
C MoNy4eHueM 2-Xnop-4-3tunanununa (26 mr; 92%). 'H AMP (400 MI'u, CDCl3) § 7.09-7.08
(d, 1H), 6.91-6.88 (dd, 1H), 6.71-6.69 (d, 1H), 2.55-2.49 (q, 2H), 1.20-1.16 (t, 3H) m.x. MC
(XUA, m/z) coctasusier 156,1 (M+H).



161
IIpomexyTouHOE coequHEHHE 6
F\‘ : ,SYF
HoN F
4-((Iudropmerni)Tro)-2-GTOpaHIINH
LiBF4 (196 mr; 2,10 mmons) u LiH (17,5 mr; 2,10 mmons) o0benunsuiu 8 DMF (8,8 mut;

1,75 wmmonb). JoGammsmu 4-amuno-3-¢propTrodeHon (250 wmr; 1,75 mmonb) U cmech
nepemMellnBaIl B TE€YEHHE S5 MHMHYT IpPH TeMIepaType OKpysKarolleil cpeapl. bbeicTpo
nobassuiu  (Tpudtopmermn)rpumeruicmian (0,644 wmn; 4,37 MMonb), 3aTeM pacTBOP
nepemMelmuBad B TedeHue 10 MUHYT mpu Toi ke Temneparype. beictpo nodasmsuin TBAF
(¢ropun rerpabyrunammonusi) (6 mir; 1 H/THF; 6,00 MMoIb), 3aT€M pacTBOpP MEPEMELIHBAIIH
B TedueHue 10 MUHYT npu TOi ke Temneparype. PeakunonHnyro cmech racui Bogoi (50 m).
Cwmecp sxctparupoBanu EtOAc (2x25 mir) u 00bennHEHHBIE OPraHMYECKHE CIION TIPOMBIBAIIN
Bonoii (3x50 mur) u paccomom (50 mur), 3arem cymrmm Han NaxSQs, QunbTpoBamu u
KOHLIEHTpUpoBaId. OCTATOK OYMINAH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JIOUPYs
cmecbio 0-15% EtOAc/rekcansl ¢ nonydenuem 4-((mudropmernn)tuo)-2-propanmnmmza (56
mr; 17%). 'H AMP (400 MI'u, CDCl3) & 7.25-7.22 (dd, 1H), 7.19-7.16 (ddd, 1H), 6.86-6.58 (t,
1H), 6.77-6.73 (dd, 1H), 3.95 (br s, IH) m.1.

IIpomexyTouHOE coequHEHHE 7
H,N
2-X510p-4-(MEeTUITHO JaHWIINH

2-Xnop-4-iioganmmun (250 mr; 0,986 mMmonb), NiBr2 (22 wmr; 0,099 mmonb), Zn

nopourok (129 mr; 1,97 mmons) u 2,2'-6unupuans (15 mr; 0,099 mmons) pactBopsuiu B THF
(1,6 M) B atmocdepe aprona. Jlobasmsum 1,2-numernnaucynsdan (44 mxir;, 0,493 MMoib) 1
CMeCh repMeTu3upoBaiu U Harpesaiu Ao 65°C B teueHue 16 uvacos. PeakiuoHHyio cmech
pazbasmsuin EtOAc (50 mu) u npombiBanu HaceimeHHbIM NH4OH (50 mu) ¢ mocnenyromeit
npombIBKOi 10% pacTtBOopoM nuMOHHON KHUCHOTHI (50 mir). OObennHEHHBbIE OpraHHMYECKUe
cmon cymmmn Hag NaSO4, ¢unbrpoBanu u KoHOeHTpuposaau. OCTaToOK OYHINAIH
MIOCPENCTBOM KOJIOHOYHOH Xxpomatorpadun, smoupyst cMmecbio 0-15% EtOAc/rekcansl ¢
nosyueHuem 2-xjop-4-(Metuntuo)anununa (116 mr; 68%). 'H AIMP (400 MI'u, CDCl3) § 7.27-
7.26 (m, 1H), 7.09-7.06 (dd, 1H), 6.71-6.69 (d, 1H), 4.02 (br s, 2H), 2.41 (s, 3H) m.x. MC
(XUA, m/z) coctasusier 174,0 (M+H).
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IIpomexxyTouHOE coequHeHHEe 8
cl O
SN o~
RN

Metui-(E)-2-x5op-4-(2-3TrokcuBuamI)- 1 -MeTnia-6-0kco-1,6- AMruApOIUPUIANH-3 -

kapOokcunat
Metun-4-6pom-2-xj0p-1-merun-6-okco-1,6-qurnaponupunuu-3-kapookcunar (1,0
3,565 wmomb), wMmertaHcynbdoHaTo(2-nunuKiIorekcuiadocpuHo-2’,6’-quusonponokcu-1,1-
oupenmn)(2-amuno-1,1’-6udpennn-2-nmnammaguii(Ill) (0,2982 r; 0,3565 mmons) u (E)-2-(2-
stokcuBuHWN)-4,4,5,5-Tetpamern-1,3,2-nuokcadoponan  (0,7414 1, 3,743  mMmoub)
cycnenaupoBanu B 1,4-muokcane (35,65 mu) u nodasisuin kapOoHat kanus (2,674 mi;, 2 H.
BOAHBIN;, 5,35 Mmonb). Ilocne merasupoBaHusi aproHOM cMech nepeMernnBanu npu 60°C B
TedeHue 4 yacoB. OXJIQXKIESHHYIO PEAKLIHMOHHYIO CMECh pacipeaessuii Mexkay Bogou (150 mo)
u EtOAc (50 mi). Bognerii cioit npomseiaimu EtOAc (2x40 mi). OObennHEHHBIE OPraHUUECKUe
cion mpombiBau paccosioM (150 mur), cymmnm Han cyiabparom HaTpus, (UIBTPOBAIH U
KOHLIEHTpUpoBaId. OCTATOK OUUINAIH MOCPEACTBOM KOJIOHOYHOH XpoMaTorpadpuu, SJIF0UpPys
cmechio 0-40% EtOAc/renran ¢ nonyuenuem metui-(E)-2-xmop-4-(2-3TokcuBUHIN)- | -MeTHII-
6-0kco-1,6-murunponupuaun-3-kapbokcunara (379 mr; 39%). 'H SAMP (400 MI'u, CDCl3) §
7.27 (s, 1H), 7.03 (d, 1H), 6.43 (s, 1H), 5.53 (d, 1H), 3.95-3.83 (m, SH), 3.67 (s, 3H), 1.34 (4,

2H) m.n. MC (XUA/L, m/z) coctasnsier 272,1 (M+H).

Ipumep 1

O HN

N NP ONT
N

A

(0]
8-((4-bpom-2-dbropdernn))aMUuH0)-2-HUKJIONIPONUI- 7-METUJI-3 . 4-nurunpo-2.7-aad TUpUIUH-

1.6(2H.7H)-nuou

Cragus 1. IMonydeHue mermi-2.6-muxyiop-4-(2-okcodTua)HukotuHata. CycreH3uro

metui-(E)-2,6-nuxnop-4-(2-(aumernnamuHo)BuHmwI)HIKOTHHATA (0,797 T; 2,90 MMoib) B Et20
(30 M) u 1 1. HCI (30 mu1) 3HEPTUYHO NEepeMeIInBaAIN IPU TEMITEPATYPE OKPYIKAIOIIEH Cpebl
B TeueHue | gaca. [lomyueHHblii pacTBop oOpadaThiBaiiu paccoyioMm (20 MT) U SKCTParupoOBaJIH

Et,0 (3x10 mu). OOpenuHeHHbIE Opranndeckue (paspl mpoMbiBaau paccosom (10 mi), cymmnm
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Ha MgSOj, puibTpoBau 1 OCTOPOKHO KOHIIEHTPUPOBAJIH C ITOTyYEeHHEM METHII-2,6-THXJIOP-
4-(2-okcoatum)HukotruHata (pacuetTHo 100%), KOTOpHIH Cpa3y e UCIOIb30BAIIH.

Cranus 2. IlonyueHnue 8-XJI0p-2-LIUKJIONPOHUI-O-METOKCU-3.4-TUrnapo-2,7-

Hadtupunun-1(2H)-ona. K pacrBopy mernin-2,6-nuxnop-4-(2-okcostun)aukorunara (0,719 r;

2,90 mmonb) B cmecu IPA:MeOH 1:1 (20 mir) mpu 0°C mobasnsinu mukionponuiamuH (201
mit; 2,90 MMouib). CMech nepeMennBaiy pu TeMIIEpaType OKpyskarolnei cpeasl B TeueHue 10
MHHYT, 3aTeM A00aBJIsM uaHOopruapua Hatpus (546 mr; 8,70 MMOJIb) M YKCYCHYIO KHUCJIOTY
(498 mur; 8,70 mmonp). ITocne mepemMemMBaHUS MPH TEMIEPAType OKPY)KAKOLIEH Cpenbl B
TedeHue 16 yacoB cMech pacnpenensui Mexxny HaceimeHHbIM NaHCOs (50 mu) u EtOAc (20
MJT) ¥ BOOHBIH cioii skcTparuposain EtOAc (2x20 mi). O0bequHeHHbIE OpraHndecKue (hasbl
npombiBasid paccosioM (10 mu), cymmmm Han NaxSO4, GUIbTpOBaNIM U KOHLEHTPHUPOBAIH.
Ocrarok pactBopsu B Metanosie (10 mi), obpabarsiBaiu 1 H. NaOH (3,33 wmut; 3,33 mmonb) u
nepeMelnBald [PU TEeMIIepaType OKpykaromed cpensl B TedueHue 1 waca. Cmech
KOHLIEHTPHUPOBAJIN JI0 TIOJIOBHHBI 00BEMa, 3aTeM pacrpenessuii Mexay sogoi (20 mur) u DCM
(20 ™). Bonnerii cnoii skcrparupoBanu DCM (2x10 M) 1 o0beIUHEHHbIE OpraHUYECKUe
(a3l mpombiBasu paccosiom (10 mn), ey Hag NaxSO4, prnbTpoBaiu U KOHIEHTPUPOBATIH.
OcTaToK OYHIIATH TOCPEICTBOM KOJIOHOYHOM XpoMaTorpadum, smoupys cmecbio 0-10% (20%
MeOH/DCM)/DCM ¢ mnony4deHueM 8-xJoOp-2-LUKIONPONHI-6-MeTOKCH-3,4-quruapo-2,7-
Haprupunun-1(2H)-ona (310 mr; 42%). 'H SIMP (400 MI'u, CDCl3) § 6.5 (s, 1H), 4.0 (s, 3H),
3.5 (t, 2H), 2.9 (m, 3H), 0.9 (m, 2H), 0.7 (m, 2H) m.n.; MC (XUA/l, m/z) coctasnsier 253,1;
255,1 (M+H).

Cramuss 3. IlonyueHue  8-xJIOp-2-LUKJIOOPOMWI-3 . 4-auruapo-2.7-aab Tupuaus-

1,6(2H.,7H)-nuona. K  pactBopy  8-XJIOp-2-LHUKJIONPONUI-6-METOKCHU-3,4-AUruapo-2,7-

Harupununa-1(2H)-ona (99 wmr; 0,39 wmmomb) B aueroHutpwie (2 wmi) noOaBisUTH
tpumerrncwuonua (2,94 mur, 1,96 mmonp). CMech mepeMemuBajid MpU TEMIEpAType
OKpy’Karomel cpeapl B TedeHHe 48 4acoB, 3areM KOHLEHTpupoBaid. OCTaTOK OYHIIAIH
NOCPENCTBOM  KOJIOHOYHOH  xpomarorpadpum, smompys cmecbto  0-15-20%  (20%
MeOH/DCM)/DCM ¢ nonyuyeHHeM 8-XJI0p-2-LUKJIONPONHI-3,4-1urunpo-2,7-nag Tupunus-
1,6(2H,7H)-nnona (pacuerHo 100%), koTopeiii cpasy ke ucnonp3zoBanu. MC (XHAJL, m/z)
coctasinsieT 239,0 (M+H).

Cramus 4. IlonyueHue 8-XJ10p-2-LUKJIONPONUII-/-MEeTWI-3 . 4-auruapo-2.7-

Harupunune-1,6(2H, 7H)-nmona. K pacteopy  8-xjop-2-umkionponui-3,4-gurunpo-2,7-
Hadrupunun-1,6(2H,7H)-auona (93 mr; 0,39 mmonr) B THF (2 mn) nobasmsanu K2COs (110
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mr; 0,78 MMoub) ¢ mocnenyromuM nodasneHuemM meruwiiionuaa (29 mu; 0,47 mmons). Cmech
nepeMelInBall TP TEMIepaType OKpPYKalolled cpeapl B TEYeHHE 2 YacoB, 3aTEM
oOpalaTeIBaJii JTOMOJHUTENbHBIM KonuuecTBOM MeTwmioauaa (50 mr, 0,84 mMmonb) u
nepeMelnuBaiy B TeueHue eme 16 wacoB. CMmech (UIBTPOBAIM, MPOMBIBATH CMECHIO
DCM/MeOH (4:1) (10 mi) u ¢punbpTpat KOHUEHTpUpoBaid. OCTATOK OYMIIAIH MOCPEICTBOM
KOJIOHOYHOM Xpomatorpaduu, smoupysi cmecbio 0-15% (20% MeOH/DCM)/DCM ¢
NOJIy4eHHUEM  8-XJIOp-2-LUKJIONPOIII-7-MeTU-3,4-nuruapo-2, 7-nadp tupunus- 1,6(2H, 7H)-
muona (31 mr; 31%). 'H AMP (400 MI'u, CDCls) § 6.29 (s, 1H), 3.73 (s, 3H), 3.45 (t, 2H),
2.87-2.81 (m, 1H), 2.77 (t, 2H), 0.94-0.89 (m, 2H), 0.72-0.68 (m, 2H) m.1.; MC (XUA/L, m/z)
coctasinsiet 253,1 (M+H).

Cragus 5. Ilonyuenue 8-((4-6pom-2-dpropdeH)aMUuHO )-2-LUKJIOMDOMMII-7 -METHI-

3.4-murunpo-2.7-nadrupuann-1,6(2H, 7H)-nuona. K pacreopy 4-6pom-2-propanmnuna (24
mr; 0,12 mmons) B THF (1 mm) mpu -78°C B armocdepe N> mobasmsmm LiHMDS

(Ouc(rpumermncwmmn)amun  gwrast) (1,84 wmm, 1,0 M/THF;, 0,184 wmMmonb). Cwmech
nepeMelBali B TeUeHHE 45 MHUHYT, 3aTeM J00aBISUIA CYCIIEH3UIO 8-XJIOP-2-LUKIIOPOIHII-
7-metun-3,4-qurunpo-2,7-sadptupuaus-1,6(2H, 7H)-nnona (31 mr; 0,13 mmons) B THF (2 mi).
Cwmecp nepememnBanu npu -78°C B TeueHue 20 MUHYT, 3aTeM racuin HachlmeHHbIM NH4Cl
(10 M), nepemenIuBamy MpU TEMIIEPAType OKpYsKaroliel cpenbl B TedeHrue 10 MUHYT, 3aTeM
skctparupoBamn EtOAc (3x10 mu). OObenuHeHHble oOpraHuyeckue (aspl MPOMBIBAIU
pacconom (10 mu), cymmmm Ham NaxSQOs, ¢unpTpoBanu u KoHUeHTpupoBamu. OcraTok
OYMIIAJIH MOCPEACTBOM KOJOHOYHOH Xpomarorpaduu, smoupys cmecero  0-80%
EtOAc/rexcansl ¢ nonyderueM 8-((4-6pom-2-GTopdeHrn)aMuHO)-2-IHUKIOTPOIHII-7-METHJI-
3,4-nuruapo-2,7-sadrupunun-1,6(2H, 7H)-auona (24,9 mr; 50%). 'H AMP (400 MI'u, CDCls)
8 11.6 (s, 1H), 7.29 (dd, 1H), 7.19 (ddd, 1H), 6.71 (t, 1H), 5.99 (s, 1H), 3.50 (t, 2H), 3.20 (s,
3H), 2.77 (t, 2H), 2.74-2.70 (m, 1H), 0.93-0.87 (m, 2H), 0.72-0.67 (m, 2H) m.1.; MC (X1A/],
m/z) coctasisieT 406,0; 408,0 (M+H).
IIpumep 2

F : Br
A
@)

8-((4-bpom-2-dbropdermn)aMuto)-2-( HUKJIONPOMUIMETOKCH )- 7-METUI-3 . 4-muruapo-2.7-

"adTupunuyg-1.6(2H. 7H)-nuou
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Ilonywanu B cootBerctBuu ¢ Ilpumepom 1, wucnone3ys  THAPOXJIOPUL

O-(LUKIONPONMUIMETUI)IHAPOKCHIIAMUHA BMECTO LUKJIONPONMJIAMHHA Ha CTaAuu 2, C
NOJy4YeHHEM 8-((4-6pom-2-prophenmn)amMuHO)-2-(IUKJIONPONUIMETOKCH )- 7-MeTHII-3,4-
nurunpo-2,7-nadrupunun-1,6(2H,7H)-nuona (20 mr; 57%). 'H AMP (400 MT'u, CDCls) §
11.32 (s, 1H), 7.30 (dd, 1H), 7.21 (m, 1H), 6.72 (t, 1H), 6.00 (s, 1H), 3.85 (d, 2H), 3.77 (t, 2H),
3.18 (s, 3H), 2.98 (1, 2H), 1.22-1.14 (m, 1H), 0.64-0.59 (m, 2H), 0.36-0.31 (m, 2H) m.x.; MC
(XUAJ, m/z) coctaBusieT 436,0; 438,0 (M+H).

IIpumep 3
O HN
O
N O

8-((4-Bpom-2-dropdesnn)aMuH0)-2-3TOKCU-7-MeTHI-3 . 4-nurunpo-2. 7-sad Tupuaus-

1.6(2H.7H)-nvou

Ilonysanu B cootserctBuu ¢ Ilpumepom 1, wucnone3yss THAPOXJIOPUL

O-3TUNruapOKCHIIaMIHA BMECTO LIUKJIONPONMIAMUHA Ha CTaauu 2, ¢ monyueHneM 8-((4-0pom-
2-¢propdeHm)aMuHO)-2-3TOKCH-7-MeTHI-3,4-auruapo-2,7-naptupuaus-1,6(2H, 7H)-nuona
(22 mr; 55%). 'H SAMP (400 MI'u, CDCl3) § 11.34 (s, 1H), 7.30 (dd, 1H), 7.21 (m, 1H), 6.72
(t, 1H), 5.99 (s, 1H), 4.08 (q, 2H), 3.73 (t, 2H), 3.19 (s, 3H), 2.99 (t, 2H), 1.32 (t, 3H) m.1.; MC
(XUAJ, m/z) coctasnsier 410,0; 412,0 (M+H).

IIpumep 4

F\‘ : S
O HN
N~ NZ N7
N

A

@]
2-Iuknonponui-8-((2-drop-4-(merrntuo )heHmn)aMuHo )-7-MeTii-3. 4-nuruapo-2.,7-

"HadTupnnusg-1.6(2H. 7H)-nvon

[Tonyuanu B coorBercTBuu ¢ Ilpumepom 1, ncnonsdys 2-¢prop-4-(METHITHO)aHIITIH
BMeCTO 4-OpoM-2-pTOpaHWIMHA HAa CTAAMU S, € TOJy4YeHHUeM 2-mukionponui-8-((2-¢rop-4-
(MeTrnTHO)pEHIT )aMUHO)-7-MeTUI-3,4-nurnapo-2,7-naptupuans- 1,6(2H, 7H)-nnona (50,4
mr; 66%). '"H IMP (400 MI'u, CDCIs) § 11.62 (s, 1H), 7.01 (dd, 1H), 6.95 (dd, 1H), 6.79 (4,
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1H), 5.95 (s, 1H), 3.49 (t, 2H), 3.18 (s, 3H), 2.80-2.68 (m, 3H), 2.47 (s, 3H), 0.93-0.87 (m, 2H),
0.72-0.67 (m, 2H) m.x.; MC (XA, m/z) cocrasmsier 374,1 (M+H).
IIpumep S
F : A
O HN
N"NZ N7
X

A

@]
2-Iuxnonpormmi-8-((2-drop-4-oadennn)amuuo)-7-metui-3.4-muruapo-2.7-

"adpTupunus-1,6(2H.7H)-nuon

[Monyuanu B coorBercTBuu ¢ [Ipumepom 1, ncnonw3ys 2-¢prop-4-iionaHuINH BMECTO 4-
Opom-2-pTopaHIIIMHA HA CTaUU 5, ¢ ToNTyueHueM 2-rukjionpomnui-8-((2-¢prop-4-iiondenrn)-
aMUHO)-7-MeTun-3 4-nuruapo-2,7-vaprupunun-1,6(2H, 7H)-muona (46,7 mr; 52%). 'H IMP
(400 MI'y, CDCl3) 6 11.60 (s, 1H), 7.46 (dd, 1H), 7.37 (dt, 1H), 6.55 (t, 1H), 6.00 (s, 1H), 3.50
(t, 2H), 3.21 (s, 3H), 2.81-2.69 (m, 3H), 0.93-0.87 (m, 2H), 0.72-0.67 (m, 2H) m.x.; MC
(XUA], m/z) coctaBusier 454,0 (M+H).

X0

8-((2-D1op-4-(MeTuntuo)dbenmn)amuHo )-2-(2-TrUAPOKCUITOKCH )-7-METUI-3 . 4-nuruapo-2.7-

"HadTupuaus-1.6(2H. 7H)-nuon

8-((2-Drop-4-(MeTnnTHO ) eHIIT)aMHHO )-2-(2-THAPOKCHITOKCH)-7-MeTHII-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-nuon nonyvanu o cnocodom A, nmnbo ciocobom b.

Coocob A

Cragus 1. Tlonyyenne 4-Opom-2.6-TUXJIOPHUKOTHHOBON KHUCJIOTHIL PacTBop 4-Opom-

2,6-muxnoprmpuauna (100 r; 440,7 mmons) B THF (1000 mur) oxnaxnanu 1o -78°C. Io karusam
nobasmsimn LDA (242,4 mn, 2 M/THF; 484,8 mmone) npu -78°C u mepemelnnBaHHe
nponoykanu B Tedenne 1 waca npu -78°C. Teepaeiii CO; (155,1 r; 3,53 monp) nmobasisuin
NOPIUSAMHU B PEAKLIMOHHYIO CMECh U MEepPEeMEIINBaHNE MMPOAODKAINA B TEYEHHE 2 4acOB IPH -
78°C. PeakumonHyro cmech racwim mnocpenctsom gobasienus | M Na,COs (1600 mi) ¢

nocienyoumuM godasneHueM Boabl (500 M) 1 nepemernnsanu B TeueHue 10 MunyT. Bognsrit
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cioit akctparuposain EtOAc (300 mun). 3nauenue pH BogHO#M (a3bl JOBOAUIIN C TOMOIIBIO 2
H. HCI ¢ nonyuenuem pactsopa ¢ pH 2. Bonnyro dasy 3atem skcrparuposanu EtOAc (3x300
mi). OObenuHeHHBIE oOpraHudeckue cion cymuian Haa NaxSOs, ¢unbsTpoBamnm u
KOHILIEHTPHPOBAIH C MONydeHHeM 4-6poM-2,6-1UXTOPHUKOTUHOBOM KucaoThl (540 r; 75%). 'H
SAMP (400 MI'u, DMSO-ds) 6 15.51-12.87 (m, 1H), 8.13 (s, 1H) m.x.

Craguss 2. IlonyueHue 4-0poM-2-xJ10p-6-0kco-1.6-AUuruaponupuani-3-kapOoHOBON

kucaotel. Pacteop NaOH (1,62 i; 4 M; 6,46 monb) HarpeBaiu 10 110°C u ogHOM mopiueit
nobasnsiin 4-6poM-2,6-THXJIOPHUKOTUHOBYIO KHCIOTY (70 r; 258,4 MMOJIB), MONy4eHHYIO Ha
cranuu 1. Cmech mepemelnBanu B TeueHHe 8 wacos, 3areM oxjaxpanu go 0°C. pH
pPEeaKLHOHHON cMecHu aoBomwn 10 3HavyeHus | ¢ momorupio HCI (6 M) u nepememuBanu B
tedeHue 30 MuHyT. TBepabIe BelecTBa COOMPANTU MOCPENCTBOM (PHIIBTPALIUN U CYLIHIIN TTOJ
BAaKyyMOM ¢ ToJy4eHHeM 4-Opom-2-xyop-6-okco-1,6-muruaponupuant-3-kapOoHOBOH
kucnotsl (pacuetHo 100%).

Cranus 3. [onyuenne Metuia-4-0pomM-2-xj10p-1-meTun-6-okco-1,6- IMruaponupuaug-

3-xapbokcmmata. B cmecy  4-Opom-2-xyop-6-okco-1,6-muruaponupunuH-3-kapOoHOBOH

kuciotsl (100 r; 396 mmons) B DMF (800 mur) opHoit nopuueti nodasisuin metuniionun (168,6
r; 1,19 monb, 73,98 mu) u K2CO3 (164,2 1; 1,19 monp). Cmech nepemernBanu mpu 25°C B
TedeHne 3 dYacoB, 3areM BimBaiu B HacbimeHHbii NH4Cl (1800 mur) m BomHyro ¢asy
skctparupoBann EtOAc (2x500 mun). OObenuHeHHbIe OpraHudeckue (asbl MPOMBIBAIU
pacconom (400 mu), cymmnu Hax NaxSOs, GupTpoBanu u KoHIeHTpupoBain. OObeaANHEHHbIE
oCTaTKH (5 MOpIMIA) OYHLIANIN TOCPEICTBOM KOJIOHOYHOH XpOMaTOrpaduu, SIIOUPYsT CMECHIO
2-100% EtOAc/merponeiinbiii 3¢pup ¢ nonyueHueM MeTuia-4-0pom-2-xjop-1-MeTua-6-okco-
1,6-nuruaponupuaun-3-kapbokcunata (¢ 5 nopuuii; 141,83 ;, 24,7%). 'H IMP (400 MT'w,
CDCl3) & 6.86 (s, 1H), 3.94 (s, 3H), 3.69-3.66 (m, 3H); MC (XUA/l, m/z) cocrasmsier 280,0;
282,0 (M+H).

Cranuss 4. Ionyuenue wmetun-(Z2)-2-xa0p-4-(2-3ToxkcuBUHNAN )-1-MeTm-6-0kco-1.6-

QUTUIPONIUPUINH-3-KapOoKcHaTa. Metun-4-6pom-2-xop-1-merun-6-okco-1,6-

auruaponupuanH-3-kapookcunar (20,0 r; 71,3 MMOnb), TOJYYEHHBIH HAa CTaaAuud 3,
MeTaHCyIb(poHaTO(2-auuukiorekcundpochuno-2’,6’-nunzonponokcu- 1,1’ -ondennm)(2-

amuHo-1,1’-0ndpennn-2-umnanmnaguii(Ill) (5,96 r; 7,13 mmonp) u (Z)-2-(2-3TOKCUBUHMII)-
4.4,5,5-retpameru-1,3,2-muokcaboposnan (14,8 r; 74,9 mmonb) cycrneHgupoBaiu B 1,4-
mnokcane (700 mu) m pgoGammsamu KpCOs (53,5 mur; 2 . BomH., 107 mmonb). Cmech

nepememnsanu npu 60°C B TedeHue 6 4acoB, 3aTeM MPU TeMIIEpaType OKPY KaroLIeil cpebl B
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TedyeHue 12 yacoB B aTMoc(epe aproHa. PeakLIMOHHYI0 CMeCh PaCIpenessiii MeXIy BOAOH
(1500 mm) u EtOAc (500 mu). Boamnbiii cnoii skcrparupoBanu EtOAc (2x400 mui) u
O0BeIMHEHHbIE OPTaHUYECKUE CJIOU MpOoMbIBaIU paccojioMm (500 mu), cymmmn Hax NazSOs,
¢unpTpoBa W KOHUeHTpupoBanu. OCTaToOK OYHMIIATM TOCPEICTBOM  KOJOHOYHOM
xpomarorpaduu, smoupysi cmecbto 0-40-60% EtOAc/renTanbl ¢ nonydyeHrneM MeTHi-(Z)-2-
XJI0p-4-(2-3TOKCUBHHII)- | -MeTHII-6-0KCO- 1 ,6-nurunponupunun-3-kapbokcmnara (13,3
68%). 'H SAMP (400 MI'u, CDCl3) § 7.23 (s, 1H), 6.45 (d, 1H), 4.86 (d, 1H), 4.40 (q, 2H), 3.89
(s, 3H), 3.67 (s, 3H), 1.35 (t, 3H) m.a.; MS (XUA/, m/z) cocrasnsier 272,0 (M+H).

Cranus 5. IMonyuenue metwii-(E/Z)-4-(2-((2-(mpem-0yTOKCH )3TOKCH )UMUHO )3T )-2-

XJI0P-1-MeTU1-6-0KCOo-1,6-TUrHAPONUPUINH-3 -KapOOKCHIATA. Metun-(Z)-2-xnop-4-(2-

STOKCUBUHIIN)- | -MeTHII-6-0KCO- 1,6-nuruaponupunun-3-kapookcuiar (0,95 r; 3,50 mmonsb),
NOJIy4eHHBIN Ha cTanuu 4, u runpoxyuopun O-(2-(mpem-0yTokcr)>Ti)ruapokcuiaMmusa (593
mr; 3,50 MMonp) oObvenunsm B 1,4-nuokcane (10 mu). Jobasnsm EtsN (487 mur; 3,50 Mmoinb)
u HCI (1,75 mun; 4 1./muokcan; 6,99 mmons). Cycnensuto Harpesanu 1o 60°C B Tedenue 1 gaca,
3aTeM OXJIaXJanu U GuiabTpoBain. OUIbTPaT KOHLUEHTPUPOBAIH ¢ nonydeHuem metui-(E/Z)-
4-(2-((2-(mpem-0yTOKCH )3 TOKCH )UMHHO )3THII )-2-XJ10p- 1 -MeTUII-6-0KCc0-1,6-
OUTUAPONIUPUANH-3-kKapOokcunara (pacuetHo 100%) B Buzme cmecu m3omepoB 1:1. MC
(XUA/, m/z) coctaBusier 359,1 (M+H).

Cranus 6. IHonyuenue mermii-4-(2-((2-(mpem-0yTOKCH)ITOKCH )JAMUHO )3T )-2-XJIOD-

1-meTun-6-okco-1,6-muruaponupunus-3-kapookcunara. K pacrsopy merun-(E/Z)-4-(2-((2-
(mpem-0yTOKCH)3TOKCH )MMUHO )3THII )-2-XJIOp- | -MeTHI-6-0KCO- 1,6-TUTrHApOMUpUArH-3-
kapOokcunara (1,25 r; 3,48 mmonb) B IPA (20 mit), monyueHHOMY Ha CTaguu S, noOaBIsLTH
uuanbopruapun Hatpust (1,09 r; 17,4 mMMomab) ¢ mocieayromuM J00aBICHUEM YKCYCHOM
kuciotsl (1,0 mut; 17,4 Mmmonp). CMech epeMenInBaIi Py TEMIIEPATYPE OKPYIKAOIIEH Cpe/ibl
B TeueHue 16 4dacos, 3areM pacrpenessuin Mexay HacbimeHHbiM NaHCO; (50 mir) u EtOAc
(50 mu). Bonuerii cnoii skctparuposainu EtOAc (2x30 mu) 1 oObeAHEHHBIE OpraHUYECKUe
¢dasel mpomeiBanu  pacconiom (30 mt), 3arem cymmuu Han NaxSQOs, dunbTpoBamm u
KOHLIEHTpUpoBaId. OCTATOK OUMINAIH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JI0UpYs
cmechio 0-80% EtOAc/DCM c¢ nonyuenuem metun-4-(2-((2-(mpem-0yTOKCH )3 TOKCH )aMHHO )-
5THIT)-2-XJI0p- 1 -MeTUI-6-0KCO- 1,6-IUruaAponupuanH-3-kapookcunara (0,66 T, 53%). 'H AMP
(400 MI'y, CDCl3) 6 6.43 (s, 1H), 3.90 (s, 3H), 3.78 (1, 2H), 3.68 (s, 3H), 3.50 (t, 2H), 3.10 (4,
2H), 2.71 (t, 2H), 1.20 (s, 9H) m.1.; MS (XHUA/L, m/z) cocrasnsier 361,1; 363,1 (M+H).
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Craguss 7. Ionyuenue 2-(2-(mpem-0yTokcu)aTtokcu)-8-((2-dbrop-4-(MeTUaTHo)-

dbeHmn)aMuHo)-7-MeTmi-3.4-nuruapo-2.7-nadrupuans-1,6(2H, 7H)-nroHa. 2-Prop-4-

(merunruo)anmwmH (114 wmr; 0,73 mmone) pactBopsuiu B THF (5,0 mi; 0,69 mmonb) u
oxnaxnaanu 10 -78°C B armocdepe N». [To kamsim gobasnsaun LIHMDS (1,39 mu;, 1,0 M/THF,
1,39 MMoI1b), 3aTeM CMeCh IepeMeIuBaiy B TeueHne 45 MUHYT. 3aTeM Mo Karuisim 100aBJIsuTn
pactBop  MeTmi-4-(2-((2-(mpem-0yTOKCH)3TOKCH )aMUHO )3T )-2-XJ10p- 1 -MeTH1-6-0KCco-1,6-
AUTUAPONIUPUANH-3-kapOokcunara (250 mr; 0,69 MMoib), nosaydeHHoro Ha craauu 6, B THF
(5,0 mm). Ilocne mnepememmnBaHusi B TeueHue 10 MHHYT JOOABISIM JOMOJHUTEIHHOE
xonumdectso LiIHMDS (1,0 mu; 1,0 MMoinb) u mepemernnBanue mponoynkanu npu -78°C B
teyenne | waca. PeakumoHHyro cmech racuimu HacbimeHHbiM NH4Cl (20 min), 3atem
skctparuposain EtOAc (3x10 mu). O6benuHenHbIe opranndeckue ¢gasel cymmnm Hag NazSOs,
¢unbTpoBaNM M KOHUEHTpUpoBasu. OCTaTOK OUHWINAIM TIOCPEACTBOM  KOJOHOYHOH
xpomatorpadum, smoupys cmecbro 0-15% (20% MeOH/DCM)/DCM) ¢ nonydyerunem 2-(2-
(mpem-6yTokcu)aTokcn)-8-((2-prop-4-(MeTnnTno)-peHnn)aMuHo)-7-MeThII-3,4-TUruapo-
2,7-nagrupunun-1,6(2H,7H)-nuona (111 mr; 36%). 'H SIMP (400 MI'u, CDCls) & 11.35 (s,
1H), 7.02-6.99 (dd, 1H), 6.97-6.94 (m, 1H), 6.82-6.77 (t, 1H), 5.95 (s, 1H), 4.16-4.14 (m, 2H),
3.80-3.77 (t, 2H), 3.62-3.60 (m, 2H), 3.17 (s, 3H), 2.99-2.95 (t, 2H), 2.47 (s, 3H), 1.21 (s, 9H)
m.1.; MC (XUA/]L, m/z) coctaBnser 450,2 (M+H).

Cranus 8. TToayueHue 8-((2-dbTop-4-(MmeTmiTro)denun)amuto)-2-(2-

TMIPOKCUITOKCH )-7-MeTU-3,4-auruapo-2,7-nabrtupuand-1,6(2H, 7H)-nuona. K pacrsopy 2-
(2-(mpem-6yTokcn)-3TOKCH )-8-((2-PpTOp-4-(MeTunTHO ) eHUIT )aMUHO )-7-MeTHII-3,4-TUTHIPO-
2,7-vaptupunun-1,6-(2H,7H)-quona (111 mr; 0,247 MMOIb), TOJIy4YEHHOTO HA CTaAuH 7, B
aneronutpuie (2,0 mur) nobasisuiu H3PO4 (2,0 mut; 38,5 mmons). PacTBop Harpesanu 1o 60°C
B TeueHune 15 MuUHYT, 3aTeM oxJyiaxknaiu u racuin HacbimeHHbIM NaHCOs (20 mut). Cmech
skctparupoamn EtOAc (3x10 mu) um oObeauHEHHBIE OpraHuveckue (asbl CyLIMIN Hax
Na>SO4, punbTpoBamu u KOHUEHTPUpPOBaaH. OCTATOK OYUIIAIHA TOCPENCTBOM KOJIOHOYHOU
xpomarorpaduu, smoupys cmecbto 0-20% (20% MeOH/DCM)/DCM, 3ateM MOCpencTBOM
oOpamenHo-¢pazosoii BOXKX (BricokoadpdexTrBHas xuakocTHast xpomatorpadusi) (5-95%
aneronntpui/Bona/0,1% TFA B Teuenme 30 munyT). ®@pakumm, comepkamue TpedOyembli
YHUCTBIA MPOAYKT, OOBEIUHSUIN U MPOAYKT MPEBpaLaid B CBOOOIHOE OCHOBAHUE C TIOMOIIBIO
cmecu DCM/NaHCO; ¢ nonyuenuem  8-((2-prop-4-(merunrno)penmn)amuno)-2-(2-
TUAPOKCUITOKCH )-7-MeTuI-3,4-nuruapo-2, 7-naptupuans- 1,6-(2H,7H)-nuona (62 wmr; 64%).
'H AAMP (400 MI'u, CDCl3) § 11.17 (s, 1H), 7.03-6.97 (m, 2H), 6.85 (t, 1H), 5.95 (s, 1H), 4.03
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(t, 2H), 3.74-3.70 (m, 4H), 3.16 (s, 3H), 2.98 (t, 2H), 2.48 (s, 3H) m.n.; MC (XUA/], m/z)
coctasnsier 394,1 (M+H). JIPJIII-ananu3 npoBoawnu kak onucano B [Ipumepe 77. Kapruna
JPJIII, nokasannas nHa Pur. 4, noaTBepauia, 4YTO NOJYYEHHOE BELIECTBO SIBJISETCS
amoppHeiM. Ha 53TOM OCHOBaHMM BemECTBO ObUIO O0O3HAYEHO Kak aMOpQHBIH
8-((2-¢rop-4-(metmnTro)dennn)amMuHo)-2-(2-ruIpOKCHUITOKCH )-7-MeThII-3,4-nuruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuon, @opma 4.

Cnoco6 b

Craguss 1. Tlonyuyenue wmetui-4-6pom-2-((2-drop-4-(metmaruo)dbennn)amuso)-1-

MeTHII-6-0Kco-1,6-nuruaponupunann-3-kapookcunata. K pactopy merun-4-6pom-2-xyop-1-

MeTUJI-6-0KCO-1,6-guruaponupuaun-3-kapobokcmnara (MOJYYSHHbIH B COOTBETCTBUU C
JTOOBIM OMHUCaHHBIM 311ech criocodom; 50,0 1; 87,2%; 155 mmonb) u 2-pTop-4-(MeTHITHO)-
anmnnHa (24,4 r; 55 mmone) B THF (50 mur) mpu 0°C nobasnsinu mpem-0ytokcun kanus (34,9
r; 311 mur; 1,0 M; 311 mmonb) B Tederne 40 MUHYT. PeakIIHOHHYIO CMeCh BBIIEPKUBAIHN TPU
0°C B Teuenue S0 MuHYT, 3aTeM pa3dassuiu HackimeHHbIM NH3Cl (600 M) m EtOAc (500 mo).
JlobaBysin BOMy IUii PacTBOPEHHsI TBEPHABIX BEILIECTB W CIIOM pa3fessuid. BomHbid ciioi
skctparuposain EtOAc (2x300 mu) u oObeauHeHHbIe Oprannyeckie $pa3bl IPOMBIBAINA BOJOH
(500 wmm) wu paccomom (500 wmu), 3arem cyumnn Han NaxSOs, ¢unbTpoBaIM U
koHIeHTpupoBanu. Ocratok cycrnenaupoBain B MeOH (57 wmin) u  obpabarsiBanu
yJIBTPa3BYKOM B T€YEHHUE KOPOTKOrO Nepuosa, 3areM Harpesanu 10 60°C B reuerne 10 MUHYT.
CmMech OCTaBIIAIM AJIST MEAJIEHHOTO OXJIAKAEHHUS 10 TEMIIEPATYPhl OKPY KarOIel Cpebl, 3aTeM
oxnaxaamu 1o 0°C B Teuenne 30 munyT. TBepble BEIeCTBa OTQIIBTPOBBIBAIN M COOUPATIH C
nojiyueHueM  MeTHi-4-0pom-2-((2-¢prop-4-(MeTHUNTHO )PpeHnT )aMuHO)- | -MeTHII-6-0kCco-1,6-
JUTHAPOMUPHANH-3-kapOokcunara (40,14 r;, 64,4%). 'H IMP CDCl; § 9.03 (s, 1H), 7.04 (dd,
1H), 6.96 (m, 1H), 6.71-6.65 (m, 2H), 3.85 (s, 3H), 3.24 (s, 3H), 2.47 (s, 3H) m.n. MC (XUA/],
m/z) cocrasiyisier 401,0; 403,0 (M+H).

Cranus 2. TTonyueHnue meti-(Z)-4-(2-sroxkcusunnn )-2-((2-drop-4-

(MeTrTHO YbEHMIT)aMHUHO)- 1 -MeTnI-6-0KCcOo- 1,6-nuruaponupuann-3-kapbokcunara. (Z)-2-(2-

OrokcuBnHuN)-4,4,5,5-rerpamerun-1,3,2-muokcadboponan (80,25 r; 82,3 mu, 405,17 mmorb)
n00aBISUIM K NEPEMEIINBAEMOMY PacTBOPY MeTHiI-4-0poM-2-((2-¢prop-4-(MeTrnTuo)beHrn)-
aMHHO)- | -MeTHuI-6-0Kco-1,6-muruaponupunnH-3-kapookcunara (130,06 r; 324,14 mmodns),
TIOJIy4€HHOTO B COOTBETCTBUU ¢ MeTonukoi cranuu 1, KoCOs (67,2 1; 243,10 vur; 2 M; 486,21
MMOJIb) u meTaHcynb(onaTo(2-nunukinorekcunpocuno-2’,6’-qun3onpomnokcu-1,1’-

ougenunn)(2-amuno-1,1’-6upennn-2-nmnamnagus(ll) (6,78

2

8,10 wmmomp) B 2-
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metunrerparuapodypane (860 mi) mpu Temmeparype OKpyxkaromeil cpenbl B arMmocdepe
aprona. PeakunonHyro cmech OapOboTupoBain aproHoMm B TedeHune 30 MUHYT. PeakiMOHHYIO
cMmech Harpesanu A0 60°C u nepeMelnnBaau B TeueHue 13 4acos, 3aTeM NepeMellnBaIl Mpu
TeMIIepaType OKpY’Kalolled cpenpl B TedeHHe O 4acoB. PeakLMOHHYI0 cMech pa30aBisiiv
Bogoii (1800 mu) m EtOAc (1100 wmi), 3arem ¢unbrpoBamu yepes GF/F  Oymary
(crexnoBosiokOHHBIN GunbTp). Crion QubTpaTa pasaessii U BOAHBINA CJION 3KCTPAarupOBaJIH
EtOAc (2x650 mu). OO0benquHeHHbIE OpraHUYeCKHe CJIOM MpoMbIBaK paccoioM (1500 mu),
cymmm Haa NapSO4, ¢punbrpoBanu u koHueHTpuposanu. Ocratok obpadareisain MTBE (30
MJT), KOHLIEHTPHPOBAJIH U Cymmin nox BakyymoMm. Ocrarok cycnenauposain B MTBE (330
i) u nepememmBanu npu 60°C B Teuenne 1 daca. CMech OCTaBISUIM JUIsi MEAJIEHHOTO
OXJIAXKIEHUsI 10 TEMIIEPATyPbl OKPYIKaroIIel cpenpl, 3areM nepemernrsainu mpu 0°C B TedeHne
40 munyT. TBepable BemecTBa OTGUIBTPOBBIBAIH, poMbIBaIH XonoaHbiM MTBE (110 mi),
3areM xonongHoW cmeceto MTBE:rentan (cmech 1:1; 150 mi1) U cymmian moj BaKyyMOM C
NOJIy4YeHUEM MeTui-(Z)-4-(2-3roxkcuBuan)-2-((2-prop-4-(MeTUNTHO )P EHIIT )aMUHO)- 1 -
MeTUII-6-0Kco-1,6-guruaponupunun-3-kapookcunara (98,54 r; 77,46%). 1H AMP CDCIs 6
8.65 (s, 1H), 7.04 (dd, 1H), 6.97 (s, 1H), 6.92 (m, 1H), 6.56 (t, 1H), 6.37 (d, 1H), 5.36 (d, 1H),
4.01 (q, 2H), 3.79 (s, 3H), 3.31 (s, 3H), 2.46 (s, 3H), 1.35 (t, 3H) m.a. MC (XHUA/L, m/z)
coctasinsiet 393,1 (M+H).

Craaus 3. Ilonyyenue 2-(2-(mpem-6yToxcu)3Tokcu)-8-((2-prop-4-

(MeTnTHO )pEeHW )-aMUHO)-7-MeTH-3 ., 4-auruapo-2, 7-nagrupuaus-1,6(2H, 7H)-nnoHa.

Tpustunamun (2,84 1; 3,91 mu;, 28,0 MMonb) H00aBISUIM K TIEPEMELINBAEMOMY PacTBOPY

mMeTui-(Z)-4-(2-3TokcuBunmn))-2-((2-prop-4-(MeTrnTHO )peHmI )aMruHO )- 1 -MeTrI-6-0kco-1,6-
auruaponupuars-3-kapookcunara (10,0 r; 25,5 MMOJb), MOJYYEHHOTO B COOTBETCTBHU C
METONMKOH cTamuu 2, u ruapoxyopuna O-(2-(mpem-0ytokcu)sTun)ruapokcunamuna (4,95
96%,; 28,0 mmonp) B 1,4-nuokcane (255 mur). PeakunoHHyro cMech momemanu Ha OaHIO C
XOJIOHOM BONOM, mponyBanu Ar u o karuisim nodassuiu HCI (2,04 r; 14,0 mut; 4 M/auokcaHsr,
56,1 MMoITp) yepe3 KareapHy0 BOpoHKY. Cmech Harpesasu ripu 60°C B Teuenne 1 gaca, 3aTem
OXJIAXKIAIH A0 TEMIIEPATYPhl OKPY’KArOIIeH Cpeabl MPH HCIONB30BAaHUM OaHU C XOJOTHOH
BOnOH. MemnenHo nmobaeysuiu mupunuaOopan (4,74 1, 5,42 mur; 51,0 mMmonbp) U cMech
nepemMemnBaiy B TedeHrne 10 MUHYT nipu Temriepatype okpyxaromeit cpenpl. Jlobasmsm HCI
(1,11 r; 7,64 mu, 4 M/muokcan; 30,6 MMOJb) B TE€YEHHE S5 MHUHYT W TepEeMEIINBAHHE
npoaospkanu B TedeHue 20 MuHyT. Peakiionnyro cMmech Harpesaiu npu 60°C B Teuenue 21

jaca, 3aTeM OXJaXAAIu 10 TeMIepaTypbl OKpykaroweil cpenpl. OXJIaKIEHHYIO CMECh
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HeHTpaan30Baiu 10 3HaUeHus mpudan3uTenbHo pH 7 mocpeacTBOM MeUIEHHOTO JOOaBIICHHS
HacbieHHoro NaHCOs3 (140 min), 3atem pasbasisanu EtOAc (400 mur) u H2O (300 mim). Cioun
pamensna W BOAHBIA cioit skcTparupoBamun  EtOAc (2x150 w). OObenuHeHHBIE
opranuueckue (aspl mpombiBau paccosioM (600 mi), cymmiu Hax NaxSQs, GuiabTpoBamn u
KOHLEeHTpupoBanu. OCTaTOK pacTBOPSUIM B MUHMMaJIbHOM KosmuectBe DCM u unbrpoBanu
yepe3 S-arHMOBYIO HAOMBKY M3 JHOKCUAA KpeMHUs, 3moupys cMechio 3% MeOH:DCM (1 ).
OubTpaT KOHIUEHTPUPOBAIU ¢ monydeHueM 2-(2-(mpem-0ytokcu)atokcu)-8-((2-prop-4-
(MeTHITHO )pEHMIT )aMHHO)-7-MeTH-3,4-nuruapo-2,7-aadprupunus-1,6(2H, 7H)-nrnoHa
(pacuetHo 100%), KOTOpPBIH UCTTONB30BaAN Oe3 nononHuTeNnbHON ounctku. MC (XHUAJL, m/z)
coctasinsieT 450,2 (M+H).

Cranus 4. ITonyueHue 8-((2-drop-4-(MmeTmruo)bhenu)amuuo)-2-(2-

TUAPOKCUSTOKCH )-7-MeTu-3.4-nurunpo-2,7-nabrupuans-1,6(2H,7H)-nuona. K pacreopy 2-

(2-(mpem-6yTokcu)aTokcn)-8-((2-¢pTop-4-(METHITHO ) (PEHIIT)aMUHO)-7-METHII-3,4- TUTUAPO-
2,7-naptupuaun-1,6(2H,7H)-nnona (14,18 r; 31,54 MMOJb), MOJNy4EHHOTO B COOTBETCTBUU C
MeToaukoil cramuu 3, B aueroHurpwie (63,09 mn; 31,54 mmonp) mpu Temreparype
OKpYy:Karoen cpeasl mo kKarisim nodasisuu Gochopryro kuciory (36,36 r; 21,60 mur; 85%;
315,4 mmonb) B Teuenne 20 MuHyT. PeakimoHHyo cMeck Harpesanu a0 60°C B TeueHue 4
4acoB, 3aTe€M MEIJICHHO OXJIAXIadu [0 TeMIepaTypbl OKpy»Karollei cpenbl. PeakliMOHHYIO
CMeCh MEJJIEHHO BIIMBAJIN B XOJIOAHBIH pacTBop docdara kamus (66,95 r; 157,7 mut; 2 M 315,4
MMOJIb) Ha JIeNsHOH OaHe Npu SHEPrHMYHOM nepemernnBaHuu. [locne mepemenIMBaHUs B
teyenue 10 munayT nobaemsuim EtOAc (300 mu) u cnou pasgensin. OpraHUYecKuil Cloi
npombiBasid paccosioM (300 mu), 3arem BomHbIN cioii skcTparuposain EtOAc (100 m).
OO6rpenunennbie oprannueckue (asel cymmmm Haa Nax SO, GriIbTpoBaiu U KOHLIEHTPUPOBAIIH.
OcTaToK OYHINAIH MOCPEICTBOM KOJIOHOYHOM XpoMaTorpaduu, smoupys cmechro 0-40% (20%
MeOH/DCM)/MTBE ¢ nonyuenuem  8-((2-¢prop-4-(MeTunTro)peHm)aMuHo)-2-(2-
TUAPOKCUITOKCH )-7-MeTuI-3,4-nuruapo-2, 7-naptupuans- 1,6(2H,7H)-nuona (9,48 r; 76,4%).
JIPJITI-aHamu3 MOATBEPAMI, UTO MOIy4eHHOE BelecTBo apnsercsa amopdueiM. 'H IMP CDCl;
8 11.19 (s, 1H), 7.06-6.93 (m, 2H), 6.91-6.76 (m, 1H), 5.95 (t, 1H), 4.44 (s, 1H), 4.21-3.87 (m,
2H), 3.84-3.54 (m, 4H), 3.16 (s, 3H), 2.98 (td, 2H), 2.48 (s, 3H). MC (XUA/], m/z) cocTtaBusieT
3941 (M+H).
IIpumep 7
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8-((4-bpom-2-bropdennn)amuao)-2-(2-ruIpOKCUITOKCH )-7-MeTWII-3 . 4-TUTHAPO-2. 7-

"HadTupuaus-1.6(2H. 7H)-nuoH

IMonyyanu B coorBerctBuu ¢ Ilpumepom 6, Cnoco® A, ucnonssys 4-Opom-2-
¢dTopanuMH BMeCTO 2-PTOp-4-(METUITHO)aHWINHA HA CTaguu 7, ¢ nonydeHneM 8-((4-Opom-
2-¢propdenrn)aMuHo)-2-(2-ruIPOKCUITOKCH )-7-MeTHII-3,4-Turuapo-2, 7-Hap THPUAUH-
1,6(2H,7H)-nuona (15 mr; 63%). 'H SIMP (400 MI'u, CDCIs) § 11.14 (s, 1H), 7.33 (dd, 1H),
7.24 (m, 1H), 6.78 (t, 1H), 5.99 (s, 1H), 4.38 (1, 1H), 4.05-4.01 (m, 2H), 3.75-3.70 (m, 4H),
3.17 (s, 3H), 3.00 (t, 2H) m.1.; MC (XHA/], m/z) cocrasmsier 426,0; 428,0 (M+H).

IIpumep 8

HO O N7 N AN

X0

8-((2-Drop-4-tiondennn)aMuHo )-2-(2-rTHAPOKCUITOKCH )-7-MeTiI-3 . 4-qurunpo-2.7-

HadTupuaun-1,6(2H,7H)-nvon

IMonyyanu B coorBercTBumM ¢ Ilpumepom 6, Cnocob® A, wucnonsdys 4-uon-2-

¢dTopaHuIMH BMECTO 2-PTOp-4-(METUITHO)aHUIIMHA HA CTanuu 7, ¢ mojydenuem 8-((2-¢prop-
4-vondenun)aMiuHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHJI-3,4-Auruapo-2, 7-Hap THPUIH-
1,6(2H,7H)-nuona (12 mr; 74%). 'H SIMP (400 MI'u, CDCI3) § 11.11 (s, 1H), 7.49 (dd, 1H),
7.42 (m, 1H), 6.63 (t, 1H), 6.00 (s, 1H), 4.42-4.33 (m, 1H), 4.05-4.00 (m, 2H), 3.76-3.69 (m,
4H), 3.18 (s, 3H), 2.99 (t, 2H) m.1.; MC (XUA/, m/z) cocrasnsier 474,0 (M+H).

IIpumep 9

X o)

8-((2-Xnop-4-tiondenn ))aMuHo )-2-(2-THAPOKCUITOKCH )-7-MeTi1-3 . 4-aurunpo-2.7-

"adTupunusg-1.6(2H. 7H)-nuou
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[Tony4damu B coorBercTBUU ¢ [Ipumepom 6, Criocod A, ncnonb3ys 2-XJ1op-4-HonaHUIIH
BMeCTO 2-(TOop-4-(METUNTHO)aHMIIMHA Ha craauu 7, ¢ nonydeHueM 8-((2-xyop-4-
Hiong eHnT )aMuHO )-2-(2-ruAPOKCUITOKCH )-7-MeTHII-3,4-Turupo-2, 7-Hap TupuarH-
1,6(2H,7H)-auona (6,4 mr; 50%). 'H SAMP (400 MTI'u, CDCl3) & 11.09 (s, 1H), 7.79 (s, 1H),
7.48 (d, 1H), 6.46 (d, 1H), 6.02 (s, 1H), 4.03 (t, 2H), 3.78-3.70 (m, 4H), 3.14 (s, 3 H), 3.00 (t,
2H) m.x.; MC (XUAJ, m/z) coctasnsier 490,0 (M+H).

IIpumep 10

Cljg/Br
O HN
NS0

8-((4-bpom-2-xopdermn )aMuHo )-2-(2-TUIPOKCUITOKCH )-7-MeTUI-3 . 4-nuruapo-2.7-

"adTupunusg-1.6(2H. 7H)-nvoun

IMonydyanu B coorBerctBuu ¢ Ilpumepom 6, Cmoco® A, ucnons3ys 4-Opom-2-
XJIOPAHWINH BMECTO 2-(prop-4-(METUNTHO)aHIIINHA Ha cTaguu 7, ¢ noiaydeHuem 8-((4-6pom-
2-x0p¢eHI )aMiHO )-2-(2-TUAPOKCUITOKCH )-7-MeTUI-3,4-TUruaApo-2, 7-Ha THP U H-
1,6(2H,7H)-nuona (7,9 mr; 52%). 'H SIMP 11.10 (s, 1H), 7.62 (d, 1H), 7.31 (dd, 1H), 6.61 (d,
1H), 6.02 (s, 1H), 4.03 (t, 2H), 3.77-3.68 (m, 4H), 3.14 (s, 3H), 3.00 (t, 2H) m.x.; MC (XUA/],
m/z) coctasisieT 442,0; 444,0 (M+H).

IIpumep 11
F

Fji)/Br
O HN
X0

8-((4-bpom-2.3-nudropdermn))aMmuto)-2-(2-ruIpOKCUITOKCH )- 7-MeTUJI-3 . 4-nurnapo-2.7-

"adTupuausg-1.6(2H. 7H)-nvon

IMonydyanu B coorBercTBum ¢ Ilpumepom 6, Crnocod A, ucnons3ys 4-6pom-2,3-
mudropaHminH BMecTO 2-(TOp-4-(METHITHO)aHUIIMHA HA CTaaAuu 7, ¢ monydeHueMm 8-((4-
opom-2,3-nudroppenun))aMmuno)-2-(2-ruAPOKCUITOKCH)-7-MeTHII-3,4-1uruapo-2,7-
naprupunun-1,6(2H,7H)-nuona (12,2 mr; 75%). 'H AMP 11.17 (s, 1H), 7.30-7.22 (m, 1H),
6.65 (dt, 1H), 6.04 (s, 1H), 4.32 (bs, 1H), 4.04 (t, 2H), 3.78-3.69 (m, 4H), 3.21 (s, 3H), 3.01 (4,
2H) m.1o.; MC (XUA/L, m/z) coctaBnsiet 444,0 (M+H).
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IIpumep 12

HO/\/O\N pZ N/

X0

8-((4-bpom-3-xs0p-2-bropderun)aMuao)-2-(2-ruipOKCUITOKCH )-7-MeTUI-3.4-muruapo-2.7-

"HadTupunusg-1.6(2H. 7H)-nuon

[Monyuanu B coorBercTBuu ¢ [Ipumepom 6, Criocod A, ncnons3ys 4-6pom-3-xyop-2-
¢dTopanumuH BMecTO 2-PTOp-4-(METUITHO)aHWINHA HA CTaguu 7, ¢ nonydeHneM 8-((4-Opom-
3-xnop-2-drophennn)amMuno)-2-(2-ruAPOKCUITOKCH)-7-MeTHII-3,4-auruapo-2,7-
naprupunun-1,6-(2H,7H)-nuona (10,6 mr; 68%). 'H SIMP 11.17 (s, 1H), 7.37 (d, 1H), 6.68 (t,
1H), 6.04 (s, 1H), 4.06-4.00 (m, 2H), 3.77-3.69 (m, 4H), 3.20 (s, 3H), 3.01 (t, 2H) m.n.; MC
(XUA]L, m/z) coctaBnsier 460,0; 462,0 (M+H).

IIpumep 13

F CFs
0 HN: i
X0

8-((2-Prop-4-(tpudTopmerrn)dheHmn )aMUuHO )-2-(2-THIPOKCUITOKCH )-7-METUII-3 . 4- TUTUAPO-
2.7-vadbtupununa-1.6(2H.7H)-nuoH

Cragus 1. Ionyuenue 2-(2-(mpem-0yToxcu)aTokcu)-8-((2-brop-4-(tpudTopmernn)-

dbeHwn)aMuHo)-7-MeTui-3,.4-nuruapo-2,7-naprupunun-1,6(2H, 7H)-nnona.  Ilonyyanu B

coorBerctBun ¢ [lpumepom 6, Cragus 7 Cnocoba A, wucnons3ys 2-¢rop-4-
(TpudropmMeTI)aHWIHH BMECTO 2-(TOp-4-(METHITHO)aHUIIMHA, ¢ TIOJdydeHueM 2-(2-(mpem-
OyTokcn)3aTokch)-8-((2-¢prop-4-(Tpudropmerri)peHna)aMuHo )-7-MeTHII-3,4-1uruapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (11 mr; 22%). MC (XHUA/L, m/z) cocraBnsier 472,2 (M+H).

Cranus 2. TTonyueHue 8-((2-drop-4-(tpudropmerni)dernn))amuno)-2-(2-

TUIPOKCUITOKCH )-7-MeTu-3.4-murunpo-2,7-nabrupuans-1,6(2H.7H)-nuona. [lonyuanu B

cootBercTBuH ¢ [Ipumepom 6, Cragus 8 Ciocoba A, ucrione3yst 2-(2-(mpem-0yTOKCH )3 TOKCH)-
8-((2-prop-4-(Tpudropmerin)peHnn)aMuHO)-7-MeTHI-3,4-muruapo-2, 7-nap TupuaH-

1,6(2H,7H)-nuon  Bmecto  2-(2-(mpem-0yTokcn)3Tokcn)-8-((2-¢prop-4-(MeTUnTHO )P EHI)-
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aMHHO)-7-MeTui-3,4-nuruapo-2,7-anadprupuaun-1,6(2H, 7H)-auona, ¢ mnonyderuem 8-((2-

¢dTop-4-(TpudTopmeri)peHn)aMuHO)-2-(2-THAPOKCUITOKCH)-7-MeTHII-3,4-muruapo-2,7-

Haprupunun-1,6(2H,7H)-nurona (6 mr; 62%) 'H AMP (400 MI'u, CDCl3) § 11.18 (s, 1H), 7.44-

7.41 (dd, 1H), 7.38-7.36 (d, 1H), 6.92-6.88 (t, 1H), 6.08 (s, 1H), 4.05-4.03 (m, 2H), 3.76-3.72

(m, 4H), 3.23 (s, 3H), 3.03-3.00 (t, 2H) m.x.; MC (XHA/], m/z) cocransier 416,1 (M+H).
IIpumep 14

Fj©/\
O HN
X o}

8-((4-O1tun-2-dropdermn)aMubo)-2-(2-ruipOKCUITOKCH )-7-MeTUA-3 . 4-muruapo-2.7-

"HadTupunusg-1.6(2H. 7H)-nvon

Cranus 1. TTonyueHnue 2-(2-(mpem-0yTOKCH )3TOKCH )-8-((4-3T1I1-2-

dropdernn)amuno)-7-metin-3 . 4-gurunpo-2, 7-nagrupunus-1,6(2H, 7H)-nnona. Tlonyyanu B

cootBercTBuH ¢ [Ipumepom 6, Ctanus 7 Criocoba A, nucnosnp3yst 4-3Tui-2-QTOPaHIIINH BMECTO
2-¢pTop-4-(METUNTHO)aHUIIMHA, C ToNy4deHueM 2-(2-(mpem-0yToKcH)3TOKCH)-8-((4-3THI-2-
dTopdennn)amuno)-7-mMetii-3,4-nurunpo-2,7-naprupunus-1,6(2H, 7H)-nuona (19 mr; 42%).
MC (XUA/, m/z) cocrasmsier 432,2 (M+H).

Craguss 2. Iloavuenue 8-((4-stun-2-dropdennn)amMuno)-2-(2-ruipOKCUITOKCH )-7-

MeTui-3 4-murunpo-2.7-sabrupuans-1,6(2H, 7H)-nuona.  Ilodayuanmun B COOTBETCTBHH  C

ITpumepom 6, Ctanus 8 Criocoba A, ucnonw3yst 2-(2-(mpem-0yTokcu)>3ToKCH )-8-((4-5THII-2-
dTopdenmn)amuno)-7-meTi-3,4-nuruapo-2,7-nagrupunus-1,6(2H, 7H)-nuon  Bmecto 2-(2-
(mpem-OyTokcu)aTokcu)-8-((2-prop-4-(MeTrunTHO)hEeHIIT)aMUHO)-7-MeTHII-3,4-Turuapo-2,7-
Harupunun-1,6(2H,7H)-nnona, ¢ mnonydenuneM 8-((4-atmn-2-ropdenmn)amuno)-2-(2-
TUAPOKCUITOKCH )-7-MeThI-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H,7H)-nuona (10 mr; 61%).
'H AAMP (400 MI'u, CDCl3) 8 11.17 (s, 1H), 7.00-6.91 (m, 2H), 6.87-6.83 (t, 1H), 5.93 (s, 1H),
4.03-4.01 (m, 2H), 3.74-3.70 (m, 4H), 3.15 (s, 3H), 3.00-2.97 (t, 2H), 2.66-2.61 (q, 2H), 1.25-
1.21 (t, 3H) m.x.; MC (XUA/L, m/z) coctasnsier 376,2 (M+H).
IIpumep 15
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T e 2

8-((4-Huxnomnponui-2-dropdenns)aMuHo )-2-(2-TrUAPOKCUATOKCH )- 7-METUII-3 . 4- TUTUIAPO-

2.7-vabrupunun-1.6(2H.7H)-nuon

Cranus 1. TTonyueHnue 2-(2-(mpem-0yTOKCH )3TOKCH )-8-((4-LIUKJIOTP O HJI-2-

dbTopdenmn)amuno)-7-metii-3 . 4-nurunpo-2. 7-nagrupunus-1,6(2H. 7H)-nuona. Tlonyyanu B

coorBerctBuu ¢ Ilpumepom 6, Crammsa 7 Cnocoba A, HCMONB3yst 4-LUKIOMPOMHI-2-
¢TopanuuH  BMecTo  2-pTOop-4-(METWITHO)aHWIMHA C  TonydeHueM  2-(2-(mpem-
OyTokcH )3ToKCH )-8-((4-1uKionponmi-2-gpropdeHmn)aMiHo )-7-MeTHi-3,4-Turuapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (32 mr; 52%). MC (XHUA/L, m/z) cocraBnsier 444,2 (M+H).

Cranus 2. TTonyuenue 8-((4-nuxnomnponun-2-gropdenun)amuno)-2-(2-

TUAPOKCUITOKCH )-7-MeTu-3.4-nurunpo-2,7-nabrupuans-1,6(2H,7H)-nuona. Ilonyuyanu B

cootBercTBuH ¢ [Ipumepom 6, Cragus 8 Ciocoba A, ucrions3syst 2-(2-(mpen-0yTOKCH )3 TOKCH)-
8-((4-uxnonponui-2-gropheHun )JaMuHo)-7-MeTHi-3,4-1uruapo-2, 7-HadTupuaus-
1,6(2H,7H)-nuon  Bmecto  2-(2-(mpem-0yTokcn)3Tokcn)-8-((2-¢prop-4-(MeTHunTHO)pEHI)-
aMMHO)-7-MeTUn-3,4-nurunapo-2,7-nadprupuaun-1,6(2H,7H)-auona, ¢ mnonyderuem 8-((4-
LIUKJIONTPOIUJI-2-PTOp(EeHII )aMUHO )-2-(2-rHAPOKCUITOKCH )- 7-MeTHI-3,4-nuruipo-2, 7-
naprupunun-1,6(2H,7H)-muona (19 mr; 68%). 'H SIMP (400 MI'u, CDCls) & 11.18 (s, 1H),
6.83-6.78 (m, 3H), 5.92 (s, 1H), 4.49 (br s, 1H), 4.03-4.01 (m, 2H), 3.74-3.69 (m, 4H), 3.13 (s,
3H), 3.0-2.96 (t, 2H), 1.90-1.84 (m, 1H), 1.03-0.98 (m, 2H), 0.69-0.65 (m, 2H) m.a.; MC
(XUA, m/z) coctasnsier 388,1 (M+H).

IIpumep 16

F ONG
o) HNU
X o

8-((2-Drop-4-meTokcudeHnn )aMuHo )-2-(2-ruIPOKCUITOKCH )-7-METUJI-3 . 4-muruapo-2.7-

"HadTupunuyg-1.6(2H. 7H)-nuou

Craaus 1. ITonyuenue 2-(2-(mpem-0yTokcu)atokcu)-8-((2-drop-4-merokcudesun)-

aMHUHO)-7-MeTw-3 . 4-murunpo-2,7-sadrupunun-1,6(2H, 7H)-nroHa. ITonyuanu B
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cootBercTBuH ¢ [Ipumepom 6, Ctanus 7 Cnocoba A, ucronbsyst 2-QpTop-4-MEeTOKCHAHUINH
BMeCTO 2-(pTOop-4-(METUITHO)aHWINHA, C TOoJdydeHueMm 2-(2-(mpem-0yTokcu)>Tokcn)-8-((2-
¢dTop-4-meTokcudeHmn )JaMuHo )-7-meTi-3,4-qurunpo-2, 7-nadrupuann-1,6(2H, 7H)-nuona (8
mr; 17%). MC (XUA/L, m/z) coctasnsier 434,2 (M+H).

Cranus 2. ITonyuenue 8-((2-dbrop-4-MeTokcudeHm1)aMuHo)-2-(2-TruIpOKCUSITOKCH )-7-

MeTua-3.4-muruapo-2.7-vadrupuann-1,6(2H. 7H)-nuona. Iloiaydanu B COOTBETCTBHH C

IMpumepom 6, Ctanus 8 Crnocoba A, ucnonw3ys 2-(2-(mpem-0yTokcu)3TokcH)-8-((2-pTop-4-
METOKCU(EHHIT)aMUHO)-7-MeTwI-3,4-nuruapo-2,7-nadptupuans- 1,6(2H,7H)-nuon Bmecto 2-
(2-(mpem-6yTokcu)aTokcn)-8-((2-¢pTop-4-(METHITHO ) (PEHIIT)AMUHO)-7-METHII-3,4-TUTUAPO-
2,7-nadptupunun-1,6(2H,7H)-nuona, ¢ nonyuenuem 8-((2-¢prop-4-merokcudeHnna)aMuHo)-2-
(2-ruppokcusTOKCH)-7-MeTIII-3,4-nuruapo-2, 7-nagupunus-1,6(2H, 7H)-nuona (3 mr; 43%).
'H AAMP (400 MI'u, CDCl3) 8 11.18 (s, 1H), 6.94-6.90 (t, 1H), 6.07-6.64 (m, 2H), 5.91 (s, 1H),
4.04-4.01 (m, 2H), 3.80 (s, 3H), 3.75-3.69 (m, 4H), 3.12 (s, 3H), 3.00-2.96 (t, 2H) m.1.; MC
(XUA], m/z) coctasnsier 378,1 (M+H).
IIpumep 17

O HN
NS0

8-((2-DProp-4-((tpudTopmeTin)TrO )P eH1)aMuHO )-2-(2-TUIPOKCUITOKCH )- 7-METHII-3.4 -

nuruapo-2.7-aabtupunun-1.6(2H, 7H)-nuon

Cranus 1. IMonyuenue 2-(2-(mpem-6yTokcu)>3TokcH )-8-((2-dbrop-4-((TpudTopmern)-

THO)bEHU )aMHHO )-7-MeTu-3,4-nurunpo-2, 7-uadrupunns-1,6(2H, 7H)-nuona. Ilonyvanu B

coorBerctBuu ¢ [lpumepom 6, Cragus 7 Cnocoba A, wucnois3ys 2-¢rop-4-
((TpuTOopMETHUIT)THO)aHHIIUH BMECTO 2-(pTOp-4-(METHIITHO)aHWINHA, C TONy4deHuem 2-(2-
(mpem-6yTokcu)aTokcn)-8-((2-prop-4-((Tpudropmerni ) THO )H €HUIT)aMHIHO)- 7-MeTHII-3,4-
aurunpo-2,7-nadtupunus-1,6(2H,7H)-nquona (17 wmr; 31%). MC (XUA/l, m/z) cocraBiser
504,1 (M+H).

Craquss 2. Tlonyuenue  8-((2-drop-4-((tpudropmeruin)ruo)dernn)amuno)-2-(2-

TUAPOKCUITOKCH )-7-MeTu-3.4-murunpo-2,7-nabrupuans-1,6(2H,7H)-nuona. [lonyuyanu B

cootBercTBuH ¢ [Ipumepom 6, Cragus 8 Ciocoba A, ucrione3ys 2-(2-(mpem-0yTOKCH )3 TOKCH)-
8-((2-prop-4-((tpudropmernn)ruo)peHmn)aMuHo)-7-meTi-3,4-nuruapo-2, 7-aa TupuauH-

1,6-(2H,7H)-nuon Bmecto 2-(2-(mpem-0yTOoKcn)3ToKCH)-8-((2-pTOp-4-(METHUNTHO)DEHIT)-



179

aMHHO)-7-MeTui-3,4-nuruapo-2,7-anadprupuaun-1,6(2H, 7H)-auona, ¢ mnonyderuem 8-((2-
dTop-4-((Tpudropmerin)Tro)peHnn)aMuHo)-2-(2-ruAPOKCUITOKCH )- 7-METUII-3,4-TUTHIPO-
2,7-nadrupunun-1,6(2H,7H)-nuona (10 mr; 66%). 'H AMP (400 MI'u, CDCl3) § 11.16 (s, 1H),
7.49-7.46 (dd, 1H), 7.40-7.38 (d, 1H), 6.86-6.82 (t, 1H), 6.06 (s, 1H), 4.31 (br s, 1H), 4.05-4.02
(t, 2H), 3.76-3.72 (m, 4H), 3.23 (s, 3H), 3.03-3.00 (t, 2H); MC (XM A/, m/z) cocrasisier 448, 1
(M+H).

IIpumep 18

E
O HN

X0

8-((2-DT1op-4-uzonponmideHns )JaMuHoO )-2-(2-TUAPOKCUSTOKCH )- 7-MeTHII-3 . 4-nuruapo-2.7-

"adTupuauyg-1.6(2H. 7H)-nvou

Cranus 1. [Monyuenune 2-(2-(mpem-6yTokcu )atokcu )-8-((2-dbrop-4-uzonponuiidhesnn)-

aMHUHO)-7-MeTm-3 . 4-murunpo-2,7-sadrupuans-1,6(2H, 7H)-nroHa. [Monyuanu B

cootBercTBuH ¢ IIpumepom 6, Cragus 7 Criocoda A, ncnomne3ys 2-Grop-4-u30nponuIaHuInH
BMeCTO 2-(pTOop-4-(METHITHO)aHWINHA, C TOoJdydeHueMm 2-(2-(mpem-0yTokcu)>Tokcn)-8-((2-
¢dTop-4-uzonponmindeHmT)aMuHo)-7-MeTii-3,4-quruapo-2, 7-nadprupunun-1,6(2H, 7H)-
muroHa (17 mr; 34%). MC (XUA]L, m/z) cocraBisier 446,2 (M+H).

Cranus 2. [MonyyeHue 8-((2-dbrop-4-uzonponund e )aMmugo)-2-(2-

TUAPOKCUITOKCH )-7-MeTua-3.4-nuruapo-2,7-nabrupuans-1,6(2H.7H)-nuona. [lonyuyanu B

cootBercTBuH ¢ [Ipumepom 6, Cragus 8 Ciocoba A, ucrionb3yst 2-(2-(mpen-0yTOKCH )3 TOKCH)-
8-((2-pTop-4-uzonponmiipeHr)aMuHo)-7-MeTui-3,4-nuruapo-2, 7-aadprupunus- 1,6(2H, 7H)-
oMoH  BMecTOo  2-(2-(mpem-0yTokcu)aTokcn)-8-((2-prop-4-(MeTnnTuo)heHun)aMuHo)-7-
meTui-3,4-muruapo-2,7-aadprupunnn-1,6(2H, 7H)-nnona, ¢  nonyuenunem  8-((2-¢rop-4-
U30MPONIPEeHNIT)aMIHO )-2~(2-TUAPOKCUITOKCH)-7-MeTUI-3,4-1uruapo-2, 7-Had THpU I H-
1,6(2H,7H)-nuona (10 mr; 67%). 'H SIMP (400 MI'u, CDCls) & 11.16 (s, 1H), 7.00-6.93 (m,
2H), 6.97-6.83 (t, 1H), 5.93 (s, 1H), 4.51-4.48 (t, 1H), 4.03-4.01 (t, 2H), 3.75-3.69 (m, 4H),
3.14 (s, 3H), 3.00-2.96 (t, 2H), 2.92-2.85 (m, 1H), 1.24-1.22 (d, 6H) m.1.; MC (XUA/l, m/z)
coctasinsiet 390,2 (M+H).
IIpumep 19
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T e 2

8-((2-Xnop-4-umnknonpornuiad e )aMuHo )-2-(2-TUIPOKCUITOKCH )-7-MeTUI-3 . 4-TUTrHAPO-

2.7-vabrupunun-1.6(2H.7H)-nuon

Cranus 1. TTonyueHue 2-(2-(mpem-0yTOKCH )3TOKCH )-8-((2-x110p-4-

LukJionponwiheHnn )-aMuHo )-7-MeTui-3 . 4-muruapo-2. 7-sadrupuans- 1 .6(2H, 7H)-nuoHa.

ITonyyamu B coorserctBum ¢ Ilpumepom 6, Cramus 7 Crocoba A, ucnone3ys 2-Xjop-4-
LUKJIONPONUIAHUINH BMECTO 2-(TOp-4-(METHITHO)aHUINHA, C TONydyeHueMm 2-(2-(mpem-
OyTOKCH )3TOKCH )-8-((2-XJ10p-4-UUKIOTIPONI)EHUI )AMHHO )-7-MeTUJI-3,4-Turuapo-2,7-
Ha¢Tupunaun-1,6(2H, 7H)-nuona (21 mr; 41%). MC (XHUA]L, m/z) cocrasisier 460,2 (M+H).

Cranus 2. TTonyuenue 8-((2-x50p-4-nuknonponuiadeHus JaMuHo )-2-(2-

TUAPOKCUITOKCH )-7-MeTu-3.4-nurunpo-2,7-nabrupuans-1,6(2H,7H)-nuona. Ilonyuyanu B

cootBercTBuH ¢ [Ipumepom 6, Cragus 8 Ciocoba A, ucrione3ys 2-(2-(mpem-0yTOKCH )3 TOKCH)-
8-((2-xnop-4-uuknonponuieHuT)aMiHo)-7-MeTHII-3,4-Turuapo-2, 7-Had Tupuaus-
1,6(2H,7H)-nuon  Bmecto  2-(2-(mpem-0yTokcn)3Tokcn)-8-((2-¢prop-4-(MeTHunTHO)pEHI)-
aMMHO)-7-MeTUn-3,4-nuruapo-2,7-nadprupuaun-1,6(2H,7H)-auona, ¢ mnonydenuem 8-((2-
XJIOP-4-LUKJIONPONHI(EHNIT )JaMUHO )-2~(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2,7-
naprupunun-1,6(2H,7H)-muona (12 mr; 65%). 'H SIMP (400 MI'u, CDCls) & 11.13 (s, 1H),
7.14 (d, 1H), 6.91-6.88 (dd, 1H), 6.69-6.67 (d, 1H), 5.95 (s, 1H), 4.47-4.44 (t, 1H), 4.04-4.01
(t, 2H), 3.75-3.69 (m, 4H), 3.09 (s, 3H), 3.01-2.98 (t, 2H), 1.89-1.82 (m, 1H), 1.02-0.97 (m,
2H), 0.69-0.65 (m, 2H) m.x.; MC (XHA/], m/z) cocraisier 404,1 (M+H).

IIpumep 20

0]
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8-((4-Auetun-2-dropdheHmn)aMuao)-2-(2-ruIpOKCUITOKCH )-7-MeTUI-3 . 4-nuruapo-2.7-

"adTupunuyg-1.6(2H. 7H)-nuou
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Cranuss 1. ITonyuyenue 2-(2-(mpem-0yTokcu)3TOKCH)-8-((4-5TrHMI-2-bTOopdeH N )-

aMHUHO)-7-MeTwi-3 . 4-murunpo-2,7-sadrupunun-1,6(2H, 7H)-nroHa. 2-Prop-4-

((rpumernncunun)stunun)anuiaud (30,2 wmr;, 0,145 mmonb) pacteopsin B THF (1,0 mu;
0,139 mmonb) u oxnaxkaanu 10 -78°C B atmocdepe Na. Tlo xamsam nobasmsin LiIHMDS
(0,277 mu; 1 u./THF; 0,277 MMOb) 1 CMeCh TIEpEMELINBAIIN B TeUeHHE 45 MUHYT MPH TOM Ke
TeMIiepaTtype. Metun-4-(2-((2-(mpem-0yTOKCH)3TOKCH JaMUHO )3 THJT )-2-XJIOp- | -MeTHII-6-
okco-1,6-nurunponupunns-3-kapookcunar (50 mr; 0,139 mmons) pactBopstiu 8 THF (1,0 mu,
0,139 MMOJb) U MO KamisiM JOOAaBISLUI B PEAKLMOHHYIO cMech. Ilocie mepeMenmBaHus B
tederue 10 munyT nobasssum LIHMDS (0,160 mut; 1 1./THF; 0,160 MMOJIb) U peakIIHOHHYIO
CMeCh NepeMelInBaly B TeUeHHe | yaca mpu TOH ke Temmeparype. PeaklnMOHHYIO cMech
racunn  HaceimeHHbiM NH4Cl (25 won), 3arem oskcrparupoBanun  EtOAc (3x25  wn).
OO0penuneHHbIe Opranudeckue ciou cymmiy Hag NaxSOq, GUiIbTpoBaIn M KOHIEHTPHUPOBAIH.
BemectBo pactBopsuin B THF (1,0 mut; 0,139 mmons) u obpadbareiBain TBAF (0,1 mur; 1
H./THF; 0,100 MMomnp) mpu Temmepatype OoKpyskaromen cpeasl B Tederne 30 muayT. C™Mech
pacnpenensiin mexny EtOAc (25 mu) u HaceimeHHsiM NH4Cl (25 mit). Opranudeckunii ciioi
yIaJsUT ¥ BOAHBIN cioit mpombiBaii EtOAc (2x25 mir). OObennHeHHbIE OpraHMYEeCKUe CIIOU
cyurmnid Han NaxSQs, GuibTpoBanu u KoHHEHTpUpoBaIH. OCTaTOK OYUINAIU MMOCPEACTBOM
KOJIOHOYHOW Xxpomatorpadun, smoupys cmecbto 0-15% (20% MeOH/DCM)/DCM ¢
nonyuerueM 2-(2-(mpem-6yTokcn)3ToKcH)-8-((4-3TuHUI-2-PTOPDH eHIIT)aMHHO)- 7-MeTHII-3,4-
auruapo-2,7-sadrupuans-1,6(2H,7H)-nuona (19 wmr; 32%). MC (XUA/, m/z) cocraBiser
4282 (M+H).

Cranus 2. Ioayuenue 8-((4-auetui-2-dbropdennn)amMuno)-2-(2-ruipOKCUITOKCH)-7-

mMeTui-3.4-murunpo-2.7-sadrupunns-1,6(2H, 7H)-nuona. Iloiydanu B COOTBETCTBHH C

IMpumepom 6, Ctanus 8 Cnocoba A, ucnons3ys 2-(2-(mpem-6yTokcn)3ToKCH )-8-((4-3THHMII-
2-¢propdenmn)amuno)-7-meti-3,4-quruapo-2,7-sadptupunns-1,6(2H, 7H)-nnon  BMecto  2-
(2-(mpem-6yTokcu)aTokcn)-8-((2-¢pTop-4-(METHITHO ) (PEHIIT)AMUHO)-7-METHII-3,4-TUTUAPO-
2,7-napTupunun-1,6(2H,7H)-nuona, ¢ nonyyernem 8-((4-auermn-2-propdernn)aMuHo)-2-(2-
TUAPOKCUITOKCH )-7-MeTu-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H,7H)-nuona (11 mr; 64%).
'H AMP (400 MI'y, CDCl5) § 11.19 (s, 1H), 7.76-7.73 (dd, 1H), 7.71-7.69 (dd, 1H), 6.87-6.83
(t, IH), 6.07 (s, 1H), 4.31 (br s, 1H), 4.05-4.03 (m, 2H), 3.76-3.73 (m, 4H), 3.24 (s, 3H), 3.03-
3.00 (t, 2H), 2.58 (s, 3H) m.1.; MC (XHUA/L, m/z) cocrasisier 390,1 (M+H).
IIpumep 21



HO/\/O\N Z N/

8-((2-Xuop-4-(metraTro))deHm1)aMuHO )-2-(2-rUIPOKCUITOKCH )-7-MEeTHII-3 . 4-murunpo-2.7-

"HadTupuaus-1.6(2H. 7H)-nuon

Cramuss 1. TIlonyuenune 2-(2-(mpem-0yTokcu)dToKCH )-8-((2-x10p-4-(METUIATHO)-

dbeHw1)aMiuHO)-7-MeTui-3,.4-nuruapo-2,7-naprupunnn-1,6(2H, 7H)-nnona.  Ilonywanu B

cootBercTBuH ¢ [Ipumepom 6, Ctaaust 7 Ciocoba A, Cronb3ysi 2-XJ10p-4-(METUITHO )aHUIIUH
BMeCTO 2-(pTOop-4-(METHITHO)aHWINHA, C TOJdydeHueM 2-(2-(mpem-0yTokcu)>ToKCH)-8-((2-
XJI0p-4-(MeTHUNTHO)-peHNIT)aMIHO)-7-MeTHII-3,4-nuruapo-2, 7-nagtupunus-1,6(2H, 7H)-
mroHa (15 mr; 29%). MC (XUA]L, m/z) cocraBusier 466,1 (M+H).

Cranus 2. ITonyuenue 8-((2-xn0p-4-(MeTmituo)benns )aMmuHo )-2-(2-

TUIPOKCUITOKCH)-7-MeTuI-3.4-muruapo-2,7-nabrupuans-1,6(2H.7H)-nuona. Ilonyuyanu B

cootBercTBuH ¢ [Ipumepom 6, Cragus 8 Ciocoba A, ucrione3ys 2-(2-(mpem-0yTOKCH )3 TOKCH)-
8-((2-xnop-4-(mMeTunTHO )peHnT)aMIuHO)-7-MeTi-3,4-quruapo-2,7-naptupuans-1,6(2H, 7H)-
oMoH  BMecTo  2-(2-(mpem-0yTokcu)aTokcn)-8-((2-prop-4-(MeTnnTuo)peHun)aMuHo)-7-
metwi-3,4-nurunpo-2,7-anadprupunnn-1,6(2H,7H)-nnona, ¢ nomyuenuem  8-((2-xyop-4-
(MeTunTHO )(peHMIT )aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-HadTupuanH-
1,6(2H,7H)-muona (9 mr; 68%). 'H IMP (400 MI'u, CDCI3) § 11.15 (s, 1H), 7.33 (d, 1H), 7.09-
7.06 (dd, 1H), 6.71-6.69 (d, 1H), 5.97 (s, 1H), 4.42 (br s, 1H), 4.04-4.02 (t, 2H), 3.75-3.71 (m,
4H), 3.12 (s, 3H), 3.01-2.98 (t, 2H), 2.48 (s, 3H) m.n.; MC (XUA/, m/z) cocrasmser 410,1
(M+H).
IIpumep 22

X 0

8-((4-(Judropmerokcu )-2-bropdernn)aMmuto)-2-(2-TrUIPOKCUITOKCH )- 7-METHII-3 .4 -

nuruapo-2.7-sadhtupunun-1.6(2H,. 7H)-nuoun

Craquss 1. Tlonyuenue 2-(2-(mpem-0yTokcu)3TokcH )-8-((4-(mudropMeTokcu)-2-

dropdennn)amuno)-7-metin-3.4-gurunpo-2, 7-nagrupunus-1,6(2H, 7H)-nuona. Ilonydanu B
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cootBercTBuH ¢ Ilpumepom 6, Cragus 7 Cnocoba A, ucnonbiyst 4-(qudpTOpMETOKCH)-2-
¢dTopanumuH BMeCTO 2-PTOp-4-(METHNTHO)aHWINHA, C MONy4deHueM 2-(2-(mpem-0yTokcH)-
sTokcn)-8-((4-(nudpropmeroxcu)-2-propdpenun)amuHo)-7-metun-3,4-guruapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (17 mr; 33%). MC (XA, m/z) coctasnsier 470,2 (M+H).

Cramus 2. 8-((4-(Iudropmerokcn)-2-dropdeHnn)aMuHo)-2-(2-ruIpOKCUSITOKCH )-7-

MeTua-3.4-muruapo-2.7-vadrupuann-1,6(2H. 7H)-nuon.  ITlony4amu B COOTBETCTBHU  C

IMpumepom 6, Cragust 8 Cnocoba A, wucnons3ys 2-(2-(mpem-OyTokcu)aTokcu)-8-((4-
(mudTopmerokcu)-2-pTopdern)aMuHo)-7-MeTuI-3,4-1uruapo-2, 7-nap THPUAUH-
1,6(2H,7H)-nuon  Bmecto  2-(2-(mpem-0yTokcn)3TokcH)-8-((2-¢hop-4-(MeTHNTHO )P EHIT)-
aMHHO)-7-MeTH-3,4-nurunpo-2,7-aadprupunun-1,6(2H, 7H)-auona, ¢ mnonydernem 8-((4-
(mudTopmerokcn)-2-pTopeHnT)aMuHO)-2-(2-rUIPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2,7-
naprupunun-1,6(2H,7H)-nuona (10 mr; 67%). 'H AMP (400 MI'u, CDCls) & 11.18 (s, 1H),
7.00-6.91 (m, 3H), 6.68-6.31 (t, 1H), 5.98 (s, 1H), 4.43-4.40 (t, 1H), 4.04-4.02 (t, 2H), 3.75-
3.71 (m, 4H), 3.16 (s, 3H), 3.01-2.98 (t, 2H) m.1.; MC (XHA/], m/z) cocrasnsier 414,1 (M+H).
IIpumep 23

X0

8-((2-Xuop-4-srusndennn)aMmuto )-2-(2-TUAPOKCUITOKCH )-7-MeTWI-3 . 4-murunpo-2.7-

"HadbTupnaus-1.6(2H. 7H)-nuoH

Cranuss 1. Ilonyuenue 2-(2-(mpem-0yToxcu)3Tokcu)-8-((2-xsop-4-stusndernn)-

aMUHO)-7-MeTui-3 . 4-murunpo-2.7-vadrupunun-1,6(2H, 7H)-nuoHa. IMonyuanu B

cootBercTBUH ¢ [Ipumepom 6, Cragus 7 Criocoda A, nCnomb3ys 2-Xa0p-4-3THIAHUIUH BMECTO
2-¢pTop-4-(METUNTHO)aHUIMHA C moNydeHueM 2-(2-(mpem-0yTokcu)3ToKCH )-8-((2-xm10p-4-
STHII(EHIIT)aMUHO)-7-MeTU-3,4-nuruapo-2, 7-aadprupunus-1,6(2H, 7H)-nrona (9 mr; 14%).
MC (XUA/, m/z) cocrasmsier 448,2 (M+H).

Cramus 2. 8-((2-Xunop-4-stundenns JaMuHo )-2-(2-THAPOKCUATOKCH )- 7-MeTH1-3.4-

aurunpo-2.7-nadrupunus-1.6(2H, 7H)-nnon. Ilonyyanu B coorBerctBuu ¢ llpumepom 6,

Cranusa 8 Cmocoba A, ucrions3yst 2-(2-(mpem-06yTokcn)sTokcH)-8-((2-xnop-4-sTrndennn)-
aMHHO)-7-MeTui-3,4-nuruapo-2,7-nadprupuaun-1,6(2H, 7H)-nuon Bmecto  2-(2-(mpem-
OyTokcu)aToken)-8-((2-¢pTop-4-(MeTunTHO )P eHnT)aMIuHO)-7-MeTuII-3,4-guruapo-2,7-

Harupunun-1,6(2H,7H)-nnona, ¢ mnonydenuem 8-((2-xmop-4-sTundenmn)amuHo)-2-(2-
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TUAPOKCUATOKCH )-7-MeTHII-3,4-murunpo-2, 7-nadtupumun-1,6(2H, 7H)-nuona (6 mr; 80%). 'H

SAMP (400 MI'u, CDCl3) 6 11.13 (s, 1H), 7.29 (d, 1H), 7.02-7.00 (dd, 1H), 6.72-6.70 (d, 1H),

5.95 (s, 1H), 4.46 (br s, 1H), 4.04-4.01 (m, 2H), 3.75-3.70 (m, 4H), 3.10 (s, 3H), 3.01-2.97 (4,

2H), 2.65-2.59 (q, 2H), 1.24-1.21 (t, 3H) m.1o.; MC (XUA/, m/z) coctasnsier 392,1 (M+H).
IIpumep 24

O HN
X o

8-((2-Drop-4-(tpudropmerokcu Ybernn )aMmuHo )-2-(2-ruIPOKCUITOKCH )- 7-METUI-3,4 -

nuruapo-2.7-vadtupunun-1.6(2H. 7H)-nuoun

Cranus 1. ITonyuenue 2-(2-(mpem-0yTokcu )3Tokch )-8-((2-drop-4-

(tpudropmerokcu Yberun)aMuao)-7-MmeTui-3.4-murunpo-2.7-sadrupunnn-1,.6(2H. 7H)-

nuoHa. ITonyuamu B coorBerctBuu ¢ I[Ipumepom 6, Cragust 7 Criocoba A, ucnons3syst 2-pTop-
4-(TpuPTOPMETOKCH)aHUIIUH BMeCTO 2-(pTop-4-(METUNTHO)AaHWINHA, C TOJNy4YeHueM 2-(2-
(mpem-6yTokcu)aTokcu)-8-((2-prop-4-(TpudropmMerokcu )peHmn)aMuHo)-7-MeTrI-3,4-
aurunapo-2,7-saptupunus-1,6(2H,7H)-nuona (22 wmr; 41%). MC (XUA/l, m/z) cocrasiser
488,2 (M+H).

Cramusa 2. 8-((2-@rop-4-(tpudTopMeTokch )heHm1 )aMuHO )-2-(2-THIPOKCUSITOKCH )-7-

Metui-3 4-muruapo-2.7-sabrupuans-1,6(2H, 7H)-nuon.  Ilony4amu B COOTBETCTBHU  C

IMpumepom 6, Cramus 8 Crnocoba A, ucrnonw3ys 2-(2-(mpem-0yTokcu)3TokcH)-8-((2-prop-4-
(TpudropmeTokcH )peHHIT)aMUHO)-7-MeTHII-3,4-nuruapo-2,7-naptupuans- 1,6(2H, 7H)-nuon
BMeCTO 2-(2-(mpem-0yTokcu )sTokcn)-8-((2-pTop-4-(MeTnnruo)pennn)amuno)-7-meTrin-3,4-
aurunapo-2,7-nadrupunus-1,6(2H,7H)-nuoHa, c MOJTyYeHHEM 8-((2-¢Top-4-
(TpudropmeTokcH )peHHIT)aMUHO)-2-(2-THIPOKCUITOKCH )-7-MeTHII-3,4-TUTHApO-2,7-
naprupunun-1,6(2H,7H)-nuona (13 mr; 67%). 'H AMP (400 MI'u, CDCls) & 11.17 (s, 1H),
7.08-7.06 (d, 1H), 7.02-6.99 (d, 1H), 6.94-6.90 (t, 1H), 6.01 (s, 1H), 4.40-4.36 (t, 1H), 4.05-
4.02 (t, 2H), 3.75-3.72 (t, 4H), 3.18 (s, 3H), 3.02-2.99 (t, 2H) m.n.; MC (XUAJl, m/z)
coctasinsieT 432,1 (M+H).

IIpumep 25



HO/\/O\N V% N/

8-((4-(Audropmern )tno)-2-dropdermn)aMuto)-2-(2-ruIpOKCUITOKCH )-7-METHII-3 .4 -

nuruapo-2.7-aabtupunun-1.6(2H, 7H)-nuon

Craguss 1. ITonyuenue 2-(2-(mpem-6yTokcu)s3Tokcu)-8-((4-((mudropmermnn)tuo)-2-

dbTopdenmn)amuno)-7-metin-3 . 4-nurunpo-2. 7-nagrupunus-1,6(2H, 7H)-nuona. Tlonydanu B

cootBercTBUH ¢ IIpumepom 6, Cragust 7 Cnocoda A, ucnons3ys 4-((audropmerin)Tro)-2-
¢dTopanumuH BMeCTO 2-PpTOp-4-(METHNTHO)AaHWINHA, C ToNy4deHHeM 2-(2-(mpem-0yTOKCH)-
sTokcn)-8-((4-((audropmerw)Tno)-2-propdernn)aMuHo)-7-mMmeTui-3,4-quruapo-2,7-
Hadrupunun-1,6(2H,7H)-anona (19 mr; 35%). 6 11.31 (s, 1H), 7.40-7.37 (dd, 1H), 7.30-7.28
(m, 1H), 6.94-6.66 (t, 1H), 6.80-6.76 (t, 1H), 6.04 (s, 1H), 4.17-4.14 (m, 2H), 3.82-3.79 (t, 2H),
3.62-3.59 (m, 2H), 3.24 (s, 3H), 3.01-2.97 (t, 2H), 1.21 (s, 9H) m.x. MC (XUA]], m/z)
coctasinsieT 486,2 (M+H).

Cragus 2. 8-((4-((Audropmern)Tuo)-2-hropdedns)aMuHo )-2-(2-THAPOKCUITOKCH )-

7-metun-3.4-nurunpo-2,7-sadtupuans-1,6(2H, 7H)-nuon.  Iloay4anun B COOTBETCTBHHM C

IIpumepom 6, Craguss 8 Cmnocoba A, ucnonwsys 2-(2-(mpem-OyTokcu)aTokcu)-8-((4-
((mudpTopmermi)THO)-2-pTOpdEeHIIT)aMUHO)-7-MeTHII-3,4-Turuapo-2, 7-Hap THPUIUH-
1,6(2H,7H)-nuon  Bmecto  2-(2-(mpem-0yTokcn)sTokcn)-8-((2-pTop-4-(MeTHaTHO )b eHILIT)-
aMHUHO)-7-MeTun-3,4-nurunpo-2,7-nadprupunun-1,6(2H, 7H)-quona, ¢ mnonydenuem 8-((4-
((madpropmetrn)THO)-2-PTOPPEHIIT)aMUHO)-2-(2-THIPOKCUITOKCH )-7-MEeTHII-3,4- TUTUIPO-
2,7-naprupunun-1,6(2H,7H)-nuona (11 mr; 57%). 'H AMP (400 MI'u, CDCl3) § 11.16 (s, 1H),
7.42-7.39 (dd, 1H), 7.33-7.32 (d, 1H), 6.96-6.68 (t, 1H), 6.87-6.82 (t, 1H), 6.04 (s, 1H), 4.37-
433 (t, 1H), 4.05-4.02 (t, 2H), 3.75-3.72 (t, 4H), 3.22 (s, 3H), 3.03-2.99 (t, 2H) m.x.; MC
(XUA], m/z) coctaBnsier 430,1 (M+H).

IIpumep 26
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8-((4-bpom-2-dbropdeHn)aMuH0 )-2-U30IPONIOKCH-7-MeTUI-3 . 4-muruapo-2.7-sadh THPU AU H-

1.6(2H.7H)-nuou

ITonyuamu B coorBerctBum ¢ Ilpumepom 6, cramuu 1-7 Crnocoba A, ucnomb3ys
ruapoxyopun O-u30nponuIrHaApOKCHIIaMUHA BMeCTO ruapoxsopuna O-(2-(mpem-Oyrokcu)-
STHI)THAPOKCHIAMUHA Ha CTaaAuu S5 U 4-OpoM-2-pTopaHminH BMeCTO 2-(hrop-4-(MeTunTHo)-
aHWIMHA Ha cTaauu 7, ¢ nojydeHuem 8-((4-6pom-2-pTopdeHus)aMuHo)-2-130MpOnoOKCH-7-
MeTun-3,4-qurunpo-2,7-sadprupuaun-1,6(2H, 7H)-nuona (10,3 mr; 14%). 'H SAMP (400 MT'w,
CDCl3) 6 11.37 (s, 1H), 7.30 (dd, 1H), 7.21 (dq, 1H), 6.73 (t, 1H), 6.00 (s, 1H), 4.33 (m, 1H),
3.68 (t, 2H), 3.18 (s, 3H), 2.99 (1, 2H), 1.30 (d, 6H) m.1.; MC (XUAJ, m/z) cocrasmusier 424,1;
426,1 (M+H).

IIpumep 27

Fj©/|
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8-((2-Drop-4-tiondeHns )aMUHO )-2-U30IIPONOKCHU-7-METHII-3 . 4- iurunpo-2. 7-sadh Tupuaug-

1.6(2H.7H)-nuou

ITonyuamu B coorBerctBuu ¢ Ilpumepom 6, cramuu 1-7 Crnocoba A, ucCnonb3ys
ruapoxyopun O-u30nponuArHaApOKCHIIaMUHA BMeCTO ruapoxsopuna O-(2-(mpem-Oyrokcu)-
STHI)THAPOKCWIAMUH Ha cragud S u  2-pTop-4-fiomaHmnmH  BMecTo  2-pTOp-4-
(MeTHUNTHO)aHWJIMHA HAa cTaaud 7, ¢ noaydyeHueMm 8-((2-drop-4-fiondenrn)amMuno)-2-
M30MPONOKCHU-7-MeTHII-3,4-murunpo-2, 7-nadtupumun- 1,6(2H, 7H)-nuona (15,2 mr; 23%). 'H
SAMP (400 MI'u, CDCI3) 6 11.36 (s, 1H), 7.46 (dd, 1H), 7.38 (dt, 1H), 6.58 (t, 1H), 6.00 (s, 1H),
433 (m, 1H), 3.68 (t, 2H), 3.19 (s, 3H), 2.99 (t, 2H), 1.30 (d, 6H) m.x.; MC (XUAJ, m/z)
coctasinsieT 472,1 (M+H).

IIpumep 28

SO

X0

2-Otokcu-8-((2-brop-4-ioadennn))aMuuo)-7-MeTua-3 . 4-nuruapo-2.7-uadh TUpU AU H-

1.6(2H.7H)-nuou
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IMonyuamu B coorBerctBum ¢ Ilpumepom 6, cramuu 1-7 Crnocoba A, ucCnomnb3ys
ruapoxynopun O-3TUNTHAPOKCHIAMUHA BMecTO ruapoxiopuna O-(2-(mpem-O0yTokcn)aTu)-
TUAPOKCUIIAMUHA HA CTaguH 5 U 2-¢pTop-4-fionaHuiruH BMecTo 2-GpTop-4-(METUITHO)aHUINHA
Ha cTanuu 7, ¢ mojayueHueM 2-3Tokcu-8-((2-drop-4-iondeHnn)aMuHo)-7-MeTHiI-3,4-Turuipo-
2,7-nadrupunun-1,6(2H,7H)-nuona (24,3 mr; 25%). 'H AMP 11.33 (s, 1H), 7.46 (d, 1H), 7.38
(d, 1H), 6.57 (t, 1H), 6.00 (s, 1H), 4.07 (q, 2H), 3.72 (t, 2H), 3.19 (s, 3H), 2.99 (t, 2H), 1.31 (4,
3H) m.a.; MC (XUA/L, m/z) cocrasnsier 458,0 (M+H).

IIpumep 29

FKJ/I
O HN
/O\N SN

X0

8-((2-Drop-4-tiondeHns )aMruHo )-2-METOKCH-7-MEeTUI-3 . 4-murunpo-2.7-dadh TUpUIAUH-

1.6(2H.7H)-nuou

ITonyuamu B coorBerctBum ¢ Ilpumepom 6, cramuu 1-7 Crnocoba A, ucCHonb3ys
ruapoxynopun O-MeTUIrHAPOKCHIaMUHA BMeCTO runpoxyopuna O-(2-(mpem-6yTokcn)aTu)-
TUAPOKCUIIAMUHA HA CTaguH 5 U 2-¢pTop-4-fionaHmiriH BMecTO 2-GpTop-4-(METUITHO)aHUINHA
Ha craguu 7, ¢ mnonyudeHueMm 8-((2-¢rop-4-iiondeHunn)aMuHo)-2-MeTOKCH-7-MeTHII-3,4-
murunpo-2, 7-nadgrupumun-1,6(2H, 7H)-nuona (16,7 mr; 33%). 'H SAMP (400 MI'y, CDCI3) §
11.32 (s, 1H), 7.47 (d, 1H), 7.39 (d, 1H), 6.58 (t, 1H), 6.00 (s, 1H), 3.84 (s, 3H), 3.73 (t, 2H),
3.19 (s, 3H), 3.00 (t, 2H) m.n.; MC (XHUA/L, m/z) cocraBnsier 444,0 (M+H).

IIpumep 30

FKJ/I

O HN

%/O\N N7
NS

O
2-(mpem-byTtokcn )-8-((2-drop-4-tiondenmn)aMubo )-7-MeTuii-3 . 4-nuruapo-2, 7-aah THMpUAUH-

1.6(2H.7H)-nuou

Cramuu 1-7. Hoayuenne wmertun-4-(2-(mpem-0yTokcuaMuto)otui)-2-((2-prop-4-

Hondennn)aMuHo)-1-MeTnn-6-okco-1,6-gurunponupunns-3-kapookcunara.  Ilonydamun B

coorBercTBUM ¢ I[lpumepom 6, cragum 1-7, ucnonw3ys rugpoxiopun O-(mpem-Oytun)-

TUApOKCHIIAaMUHAa BMecTo ruapoxiopunga O-(2-(mpem-0yTOKCH)ITHI)THAPOKCUIIAMIHA Ha
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craguu S u 2-¢pTop-4-fionaHunuH BMecTo 2-prop-4-(MeTnnTro)anunuHa Ha craguu 7 Criocoda
A, ¢ nony4yeHneM MeTui-4-(2-(mpem-0yTokcnaMuHo)3Tiin)-2-((2-prop-4-iiondennn)aMmuHo)-
1-meTun-6-okco-1,6-quruapormupunus-3-kapookcunara (40,3 mr; 62%). MC (XUA/L, m/z)
cocrasysier 518,1 (M+H).

Cranusa 8. ITonyuenne 2-(mpem-6yroxcu)-8-((2-dbrop-4-itoadenns)amMuto)-7-MeTHII-

3.4-nmurunpo-2.7-nadrupuann-1,6(2H, 7H)-nuoHa. PactBop metun-4-(2-(mpem-

OyTokcuamuHo )31 )-2-((2-¢prop-4-uondenun)amuno)- 1 -meTuin-6-okco-1,6-
auruaponupunnH-3-kapookcunara (40,3 mr; 0,078 mmonb) B THF (1 mur) obpabarsiBanu Ets N
(10,9 mxku; 0,078 mmonb). Peakunonnyro cmech HarpeBanu o 5S0°C B Teuenue 1 waca. B
peakuoHHy0 cMech nodaensin eme EtsN (10,9 mxim; 0,078 MMoONb) U OCTaBIISUTH
nepememuBarbcs npu S0°C B TedeHue eme OomHOro 4aca. JloOaBisuiM AOMONHUTEIBHYEO
anmuksoty Et3N (10,9 mxur; 0,078 MMoIb) U peakIMOHHYIO cMech nepemernuBaimy npu S0°C B
Te4YeHHe 5 CyTOK. PeaknmoHHy0 cMech pactpenensui Mexkay Bonoit (40 mu) u EtOAc (20 mi).
Bopnnptii cnoti npomeiBani EtOAc (2x15 mir). O0beaMHEHHBIE OPTaHUYECKHUE CIION ITPOMBIBAIIH
pacconoM (25 mur), cymmid Han CyjibpaToM HaTpus, (GUIBTPOBAIM W KOHLEHTPHPOBAJIH.
OcraTok OUHUILIAJIH MOCPEICTBOM obpamenHo-hazoBoit BOXX (5-95%
aneronntpui/Bona/0,1% TFA B Teuenne 20 MHMHYT) M 4uCTble (pakuuu OOBEAUHSIIH,
NPOMBIBAJIM  HACBHIIEHHBIM OukapOoHarom wu 3kcTparupoBain  EtOAc (3x15  wmm).
OObenuHeHHBIE OpraHMYECKHE CJIOU MPOMBIBAJIM HACBIIEHHbIM Oukapbonatom (20 mut) u
pacconom (25 mu), cyminu Hax Cysib(paTtoM HaTpus, GUIBTPOBAIN U KOHLIEHTPUPOBAIU IO
BAKyyMOM C TOJlydeHuem 2-(mpem-0ytokcu)-8-((2-¢prop-4-iiondennn)amuno)-7-metuin-3,4-
muruapo-2, 7-nadgrupumun-1,6(2H, 7H)-nuona (16,5 mr; 43%). 'H SIMP (400 MI'u, CDCl3) §
11.49 (s, 1H), 7.46 (dd, 1H), 7.39 (td, 1H), 6.59 (t, 1H), 5.99 (s, 1H), 3.70-3.60 (m, 2H), 3.18
(s, 3H), 3.10-2.87 (m, 2H), 1.34 (s, 9H) m.1.; MC (XHA]], m/z) coctasnsier 486,1 (M+H).
IIpumep 31

FKj/l
J\/ O HN
NS0

(S)-8-((2-Prop-4-tiondermn ))aMut0)-2-(2-ruIpOKCUIIPOIIOKCH )-7-MeTUI-3 . 4-nurunpo-2.7-
"adTupunuyg-1.6(2H. 7H)-nuou

Craaguss 1. Tonyuenune wmetmii-(S.E)-2-x5op-4-(2-((2-ruip OKCUIIPOIIOKCH JUMHHO )-

9THI)- 1 -MeTHI-6-0KCOo-1,6-IuruaponupuanH-3-kapObokcuara. Merun-(Z)-2-xnop-4-(2-
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STOKCUBUHIII )- 1 -MeTHII-6-0KCO- 1,6-nuruaponupunus-3-kapookcunar (200 mr; 0,736 MModb)
u (5)-0-(2-((mpem-OyTungumeTnacuini )okcu)npornwn)rugpokcmnamud (151 wmr; 0,736)
nomernaiu B 1,4-nuokcas (5 mu). lo6asnsamu TEA (103 mxu; 0,736 mmons) u HCI (368 Mk,
4 u./muokcan; 1,47 mmonb). Cycnensuro HarpeBaiu 10 60°C B TedeHue 3 4acoB. PeakinOHHYO
cMech (pUIBTPOBANM M KOHLEHTpHpoBaitu. OCTATOK OYMINAIM IMOCPEACTBOM KOJOHOYHOM
xpomatorpadun, smoupys cmeceto 0-80% EtOAc/rekcanbl ¢ nonydeHuem metuii-(S,E)-2-
xJ10p-4-(2-((2-rUuAPOKCUIIPOTIOKCH )UMUHO )3THI )- | -MeTUII-6-0KCO- | ,6-AuruaponupuIuH-3-
kapOoxkcunara (66,6 mr; 29%). MC (XHUA/, m/z) coctasnsier 317,1 (M+H).

Cranus 2. ITonyuenue metmii-(S.E)-2-xJ0p-1-MeTuii-6-0kco-4-(6.8.8.9.9-neHTame -

4 7-nuokca-3-a3za-8-cunanen-2-ed- 1-mi)-1.6- IMruApOnuprUIrMH-3-KapOOKCUJIATA. Metui-

(S,E)-2-xnop-4-(2-((2-rugpOoKCUIPOTIOKCH )HMHUHO)3TI)- | -MeTUII-6-0KCcO-1,6-
OUTUAPONIUPUANH-3-KapOokcunar (66,6 mr; 0,210 mmonp) u mmuaaszon (0,043 r; 0,631 mmonb)
pacteopsuiu B DMF (2 mun) u oxnasknanu no 0°C. 3arem noGasisuiu TBS-Cl (63,4 wmr; 0,421
MMOJIb) U PEAKIMOHHYIO CMECh OCTABIISUIM HArpeBaThCs 1O KOMHATHOW TEeMIIepaTyphl B
TedeHue 2 yacoB. PeakmoHHy1o cMech pazdasisuiu Bogoi (40 mir) u EtOAc (20 mu). BonHbrii
cioit nmpombiBait EtOAc (2x15 mut). OObenuHeHHbIE OPraHUYeCKHe CJION MPOMBIBAIA BOJIOU
(5%20 mm) m paccomoMm (25 mur), CcymIMiaM Hax CyiabparoM HaTpus, (QUIBTPOBAIA U
KOHLIEHTpUpoBaIu. OCTaTOK OUMINAIH MOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JI0UpYs
cmecbio  0-40% EtOAc/rekcanbl ¢ mnomydeHueM MeTui-(S,E)-2-xnop-1-metnn-6-okco-4-
(6,8,8,9,9-nenramern-4,7-nuokca-3-a3a-8-cunagen-2-eH- 1 -un)-1,6-nuruaponupuaus-3-
kapOoxkcunara (63,4 mr; 70%). MC (XUA/L, m/z) cocrasnser 431,2 (M+H).

Cragus 3. Ilonyuenue metuia-(S)-2-xJop-1-MeTui-6-okco-4-(6.8.8.9.9-neHTameTmi-

4.7-nuokca-3-a3a-8-cunanerwn)-1,6-TuruIponupuanH-3-kapOoKcuiaTa. Metun-(S,E)-2-

xJji0p-1-mMetun-6-okco-4-(6,8,8,9,9-nenramerun-4, 7-nuokca-3-a3a-8-cunanen-2-ex- 1 -mn)-1,6-
OUTUAPONIUPUANH-3-kapOokcunar (63,4 mr; 0,147 MMoinb) pactBopsutu B 2-niporanonie (1 mu).
Jobasnsinu nuandopruapua Hatpus (46,2 mr; 0,735 MMOJIb) M YKCYCHYIO KUCITOTY (42,1 MK,
0,735 mmonb). CMech mepeMenmBaii MPU KOMHATHOH TeMmepaTrype B TeueHHe 10 4acos.
PeakunoHHyI0 cMech pacmpeneisuid MeKAy HachllleHHbIM OukapOonatom (30 mm) u EtOAc
(20 mu). Bognerii cnoii mpomeiBamu EtOAc (2x15 mi). OObennHeHHbIE OPraHUYECKHE CIIOH
npoMbIBaIM  paccoioM (20 wmut), cymwiM Hax CcyiabhaToM HaTpus, QUIBTPOBAIA U
KOHLIEHTpUpoBaId. OCTATOK OYMINAJIH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JIOUPYs

cmecbto  0-40% EtOAc/rekcanbl ¢ monydeHueM MeTwiI~(S)-2-xjop-1-meTmi-6-okco-4-
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kapOoxcunara (30,6 mr; 48%). MC (XHUA/J, m/z) cocrasnser 433,2 (M+H).

9-nenrameTni-4,7-nuokca-3-aza-8-cunaaenuni)-1,6-1uruaponupuanH-3-

Cranus 4. Ionyuenue (S)-2-(2-((mpem-0yTUIAMMETUIC I JOKCH )IIPONOKCH )-8-((2-

bTop-4-tiondennn)amuno)-7-metua-3 . 4-nuruapo-2, 7-aadrupuaun-1,6(2H, 7H)-nuoHa. K

pactBopy 2-¢pTop-4-fioganmnuna (16,9 mr; 0,071 mmons) B 6e3BomgHom THF (1 mu) mpu -78°C
B armocpepe N» mobasmsiu LIHMDS (0,141 mu; 1 M/THF; 0,141 mwmonb). Cmech

nepeMenIuBaii B Te4eHne 45 MUHYT, 3aTeM JOOABJISUIA PacTBOp MeTHI-(S)-2-x510p-1-MeTuI-

6-okc0-4-(6,8,8,9,9-nenrameTnin-4, 7-nuokca-3-aza-8-cunanenui)- 1, 6-Turu AponupuaNH-3 -
kapOoxkcunara (30,6 mr; 0,071 mmoinb) B THF (0,5 mu). Cmech nepemernusaiu mpu -78°C B
teueHne 10 muHyT. C™mech racwimm nHaceimenHsiM NH4Cl (30 mu), mepememmBamu mnpu
TEMIIEPAType OKpYyKaroIel cpensl B Teuenne 10 MuHyT, 3aTem skcrparupoaiu EtOAc (3x10
mi). OObpenuHeHHbIE OpraHuueckue (aspl MPOMbIBAIU paccosoM (20 M), CyIIWIM Haf
cynbatoM Hatpus, QUIBTPOBAIM W KOHLEHTpUpoBasu. OCTATOK OYHMINAINA TOCPEACTBOM
KOJIOHOYHOM Xpomartorpaduu, smoupys cmecbio 0-50% EtOAc/rekcansl ¢ monydenuem (S)-2-
(2-((mpem-0y TUAIUMETUIICHITIIT)OKCH ) TPOTTOKCH )-8-((2-rop-4-fiondernn)aMuHo )-7-MeTHII-
3,4-gurunpo-2,7-saptupunud-1,6(2H,7H)-quona (15,2 wmr; 36%). MC (XUAH, m/z)
coctasinsier 602,2 (M+H).

Cranus 5. IMoayuenue (S)-8-((2-brop-4-tiondedmn)aMuHo)-2-(2-ruApOKCUNPOIOKCH )-

7-metnn-3.4-nurunpo-2,7-saprupuans-1,6(2H, 7H)-nnoHa. (S)-2-(2-((mpem-

Bytunnumeruncuii )okcu)nponokcn)-8-((2-¢prop-4-fiondennn)ammuno)-7-metnn-3,4-
aurunpo-2,7-vadptupunus-1,6-(2H, 7H)-nuon (15,2 mr; 0,025 mmons) pactBopsuiu B MeOH
(0,5 mu). Peakumonnyto cmeck odpadateiBanin HCI (12,6 mxit; 4 H./auokcan; 0,051 MMonb) u
nepeMenuBai B TeueHue 1 yaca. PeakIMOHHY0 CMeCh KOHLIEHTPUPOBAJIH U OCTATOK OYHILAIIN
nocpencTeoM obparieHHo-pa3zoBoit BOXKX (5-95% aueronutpun/sona/0,1% TFA B TeueHue
20 MUHYT) B 4YUCTble (Ppakuuu OOBENUHSUIM, MPOMBIBAIN HACBHIIEHHBIM OHMKapOOHATOM H
skcrparupoBasin  EtOAc (3x20 wmu). OObenUHEHHBIE OPTaHUYECKUE CJIOU TPOMBIBAITU
HachIeHHbIM OukapboHaTtom (15 mut) u paccosom (15 mir), cymm Hax cysibhaToM HaTpPU,
¢unbTpOBaANM M KOHLUEHTPHPOBAIH ¢ nody4eHueM (S)-8-((2-prop-4-nondenmn)amuno)-2-(2-
TUAPOKCHUIIPOTIOKCH )-7-MeTUI-3,4-muruapo-2,7-nadptupuaun-1,6(2H,7H)-nnona (6,8  wmr;
55%). 'H SIMP (400 MI'u, CDCls) § 11.16 (s, 1H), 7.48 (dd, 1H), 7.42 (dt, 1H), 6.62 (t, 1H),
6.00 (s, 1H), 4.05-3.91 (m, 2H), 3.78-3.60 (m, 3H), 3.17 (s, 3H), 3.10-2.90 (m, 2H), 1.15 (d,
3H) m.a.; MC (XUA/L, m/z) cocraBnsieT 488,0 (M+H).
IIpumep 32
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(R)-8-((2-®rop-4-itondenns )aMmuso)-2-(2-ruIpOKCUTIPONIOKCH )-7 -MeTUI-3 , 4-nurunpo-2.7-
"HabTupuaun-1.6(2H.7H)-n1uoH

IMonyyanmu B coorBerctBuu ¢ Ilpumepom 31, wucnonssys (R)-O-(2-((mpem-
Oy THIITMMETHIICHITIIT ) OKCH ) TP OTIFUT ) TUAPOKCHIIAMHUH BMECTO (S)-O-(2-((mpem-
Oy THIITMMETHIICHITIIT )OKCH )TPOTIFUT) TUAPOKCHIIAMUHA Ha ctaanu 1, ¢ monydenueM (R)-8-((2-
¢dTop-4-nondenmn)amuHO)-2-(2-TUAPOKCUIIPOTIOKCH )- 7-MeTUI-3,4-nuruapo-2, 7-
naprupunun-1,6(2H,7H)-nuona (8,6 mr; 49%). 'H AMP (400 MI'u, CDCIs) & 11.16 (s, 1H),
7.48 (dd, 1H), 7.42 (dt, 1H), 6.62 (t, 1H), 5.99 (s, 1H), 4.05-3.91 (m, 2H), 3.78-3.60 (m, 3H),
3.17 (s, 3H), 3.09-2.90 (m, 2H), 1.15 (d, 3H) m.x.; MC (XU Al, m/z) coctaBmusier 488,0 (M+H).

IIpumep 33

Ft : _Br
/k/ O HN
"0

(S)-8-((4-Bpom-2-bropdhennn))JamMuao )-2-(2-r’UAPOKCUITPOIIOKCH )- 7-METII-3 . 4-TUTruapo-2.7-

mabTupunun-1.6(2H.7H)-nuon

[Monyyanu B coorBercTBuu ¢ [Tpumepom 31, ucnonb3ys 4-6pomM-2-GTOpaHUIHH BMECTO
2-prop-4-iionanunuHa Ha ctanuu 4, ¢ nony4deHuem (S)-8-((4-6pom-2-propdenrn)amuHo)-2-
(2-ruppokcurnponokcu)-7-metui-3,4-quruapo-2, 7-nadptupuans- 1,6(2H,7H)-nuona (9,2 wr;
55%). 'H SIMP (400 MI'u, CDCls) § 11.16 (s, 1H), 7.32 (dd, 1H), 7.26-7.22 (m, 1H), 6.78 (t,
1H), 5.99 (s, 1H), 4.05-3.92 (m, 2H), 3.78-3.60 (m, 3H), 3.17 (s, 3H), 3.10-2.90 (m, 2H), 1.15
(d, 3H) m.n.; MC (XUA]L, m/z) cocraisier 440,1; 442,1 (M+H).

IIpumep 34

Ft : _Br
= O HN

HO/\/O\N Z N/
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(R)-8-((4-bpom-2-propdhennin)aMuHo)-2-(2-THAPOKCUIPONOKCH )- 7-MeTUI-3 . 4-nuruapo-2.7-
"adTupunuyg-1.6(2H. 7H)-nuou

ITonyuanu B coorBerctBuu ¢ Ilpumepom 31, wucnonsdys (R)-O-(2-((mpem-
Oy THIITMMETHIICHITII )OKCH ) [TPOTIHT ) TUAPOKCHIIAMUH BMECTO (S)-0-(2-((mpem-
Oy THITIMMETHIICHITFIT ) OKCH ) IPOITHIT ) THAPOKCHIIAMUHA Ha ctamuu 1 u 4-6pom-2-¢pTopaHuiuH
BMecTO 2-(rop-4-Homanmmmaa Ha craauu 4, ¢ nonydeHuem  (R)-8-((4-Opom-2-
bTopdeHuT)aMUHO )-2-(2-ruAPOKCUTIPONIOKCH )-7-MeTHI-3,4-nuruapo-2, 7-HapTupuaus- 1,6-
(2H,7H)-muona (9,2 mr; 55%). 'H SIMP (400 MT'u, CDCl3) & 11.17 (s, 1H), 7.32 (dd, 1H), 7.24
(dt, 1H), 6.78 (t, 1H), 5.99 (s, 1H), 4.06-3.91 (m, 2H), 3.78-3.60 (m, 3H), 3.17 (s, 3H), 3.10-
2.90 (m, 2H), 1.15 (d, 3H) m.1.; MC (XHUA/, m/z) coctasnsier 440,0 (M+H).

IIpumep 35

- O HN

HO 0N AN

(R)-8-((4-bpom-2-propdhennin)aMuHo )-2-(2-TUAPOKCUIPONOKCH )-5, 7-nuMeTuI-3 . 4- TUTU AP O-
2 7-vadrupunun-1.6(2H. 7H)-nuon

Craquu  1-4:  Tloavuenune  (R)-8-((4-6pom-2-propdhennn)amuno)-2-(2-((mpem-

OVTHIIMMETUIICHJIN JOKCH IIPOIIOKCH )- 7-MeTHII-3 . 4-urunpo-2. 7-sadtupuaus- 1. 6(2H. 7H)-

auoHa. ITonyuanu B coorBerctBuu ¢ Ilpumepom 31, craguu 1-4, ucnonwsys (R)-O-(2-((mpem-
Oy THIITMMETHIICHITIIT )OKCH ) TP OTIFUT ) TUAPOKCHIIAMHUH BMECTO (S)-O-(2-((mpem-
Oy THIITMMETHIICHITIIT )OKCH )TPOIIFIT) TUAPOKCHIIAMHHA Ha ctaanu 1, ¢ monydenuem (R)-8-((4-
O6pom-2-propdennn)amuHo)-2-(2-((mpem-0y THITANMETUIICHIIIIT )OKCH )IIPOTIOKCH )- 7-METHII-
3,4-qurunpo-2,7-naptupunus-1,6(2H,7H)-mnona (63,5 wmr; 62%). MC (XUAH, m/z)
coctasinsieT 554,1 (M+H).

Cranus 5. TTonyuenue (R)-8-((4-6pom-2-dropdhernn)amuno)-2-(2-

TUAPOKCHUIIPOTIOKCH )-S-fion-7-meTin-3 4-quruapo-2.7-nadrupunns-1,6(2H, 7H)-nmmona.  (R)-

8-((4-6pom-2-pTopdernn)amMuHo)-2-(2-((mpem-0y THIAUMETUIICUIIIIT ) OKCH ) TIPOTIOKCH )-7 -

meTui-3,4-muruapo-2,7-sadprupuans-1,6(2H, 7H)-nuoH (42,3 mr; 0,076 MMOJIb) pacTBOPSUIA B
THF (1 mm) u MeOH (1 mu). JloOaBisiin MOHOTHAPAT HAPA-TOIYOJNCYIb(POHOBONH KHUCIOTHI
(21,8 mr; 0,114 mmonb). Yepes 5 munyT nodasisuin N-noacykuuaumuz (17,2 mr; 0,076 Mmonb)

U OCTaBJISIIM MEpPEMEIINBaThCs B TeueHue 30 MUHYT. PEakLIMOHHYIO CMECh pacHpeaessiin
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mexxny EtOAc (15 wmi) wu HaceimeHHbIM OnkapOoHarom (30 Mi) W BOAHBINA  CJIOH
skcrparupoBasin EtOAc (2x10 wmun). OObenuHeHHbIe OpraHuYeckue (asbl MPOMBIBAIN
paccosmoM (25 wmu), cymuiau Haa cyib(aroMm Hatpusi, QUIBTPOBAIM U KOHLEHTPHUPOBAIH.
OcTaToK OYMINAIN TMOCPENCTBOM KOJIOHOYHOH xpomarorpaduu, smoupys cmecbro 0-50%
EtOAc/rentan c MOJTy4eHUEM (R)-8-((4-6pom-2-pTopdenmn)amuno)-2-(2-
TUAPOKCUIIPOTIOKCH )-5-fioa-7-meTmin-3,4-quruapo-2, 7-naptupuaus- 1,6(2H,7H)-nuona (23,8
mr; 54%). MC (XHUA/JL, m/z) cocraBnsier 566,0 (M+H).

Cranus 6. IHonyyenue (R)-8-((4-6pom-2-dropdhennn)amuno)-2-(2-

CUAPOKCUTIPOIIOKCH )-5.7-numMetnin-3,.4-murunapo-2.7-sadrupunnn- 1 .6(2H, 7H)-nuoHa. K

pactBopy  (R)-8-((4-Opom-2-dpropdennia)amuno)-2-(2-ruapOoKCUTIPOIIOKCH )-5-HOI-7-METHII-
3,4-nurunpo-2,7-naprupunus-1,6(2H,7H)-nuona (21,7 mr; 0,038 mmons) B THF (400 mxun)
npu 0°C nmobaensmn Pd(Pt-Bus), (1,96 mr; 0,004 mMMonb) ¢ TOCHENYHOLIUM H0OaBICHHEM
xnopuna metmwiuuHka(Il) (19,4 mxm, 0,039 mmonp). CMmech ynansui ¢ JenssHON OaHu U
nepemMemuBany B TedeHue 5 MuHyT. CMmech pacnpenensiun mexay HaceimeHHpiM NH4Cl (20
i) u EtOAc (15 mu). Bognsiii cioli skcrparupoanu EtOAc (2x10 mur). OObennHeHHbIE
opranuueckue (aspl mpombiBaiu paccoioM (20 mun), CymIMiaM Haja Cyiab(aTroM HaTpus,
¢unbTpoBaNy M KOHHEHTpUpoBaIH. OCTATOK OUYMINAIM TOCPEACTBOM OOpalieHHO-(pa3z0BoH
BOXX (5-95% auneronutpmin/Bona/0,1% TFA B teuenme 20 MUHYT) U 4HUCTble (paKuu
00BEUHSIIN, TPOMBIBAJIM HACHIIIEHHBIM OnkapOoHaToM U skcTparuposanu EtOAc (3x10 mui).
OObennHeHHbIE OPraHUYEeCKHe CJIIOM MPOMBIBAIN HACBIIEHHBIM OukapOoHatoMm (25 mi) u
pacconom (30 mu), cymmnu Haj cyibparoM HaTpus, GUIBTPOBAIN U KOHLEHTPUPOBAIH C
nojyuenueMm (R)-8-((4-6pom-2-dpropdhenumn)amuno)-2-(2-ruAPOKCUITPOTIOKCH)-5, 7-ATUMETHII-
3,4-nuruapo-2,7-nadtupunun-1,6(2H, 7H)-nuona (7,5 mr; 43%). 'H SIMP (400 MI'u, CDCls)
8 10.97 (s, 1H), 7.30 (dd, 1H), 7.19 (dt, 1H), 6.68 (t, 1H), 4.05-3.91 (m, 2H), 3.71 (m, 2H), 3.64
(m, 1H), 3.22 (s, 3H), 3.13-3.04 (m, 1H), 3.03-2.92 (m, 1H), 2.08 (s, 3H), 1.14 (d, 3H) m.1;
MC (XUAJ, m/z) cocraBnsier 454,1 (M+H).
IIpumep 36

HO 0N AN
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8-((4-bpom-2-dbropdennn)aMuao)-2-(2-ruIpOKCUITOKCH )-5. 7-nuMeTi-3 . 4-TUruapo-

2 7-vadrupunun-1.6(2H.7H)-nuon

Cragus 1. TMonyuenune 8-((4-Gpom-2-bropdenmn)amMuno)-2-(2-(mpem-0yTokcu )-

OTOKCH)-7-MeTHII-3 . 4-murunpo-2,7-nadtupunus-1,6(2H, 7H)-nuona. K pacrBopy 4-Opom-2-

¢dropanmmnua (88 mr; 0,47 mmons) B 6esBogHom THF (5 min) mpu -78°C B armocdepe N

nobasnsin LIHMDS (694 mut; 1,0 M/THF; 0,694 mmonb). CMech nepeMenBaif B TEUSHHE
45 MuHyT, 3aTeM 100aBIISTH pacTBOP MeTUI-4-(2-((2-(mpem-0yTOKCH )3 TOKCH )aMUHO )3T )-2-
xJ10p- 1 -MeTnn-6-okco- 1,6-quruaponupunun-3-kapdokcunara (167 mr; 0,46 mmoins) B8 THF (2
wi). [lepememmBanne nponospkamu npu -78°C B Teuenue 10 mMuHYT, 3aTeM 100aBIsUTH
LiHMDS (300 mut; 1,0 M/THF; 0,300 mmons). TTocne mepememnBanusi B TedeHue eme 10
muHyT nipu -78°C nodasnsi LIHMDS (100 mut; 1,0 M/THF; 0,100 MMoJib) 1 IepeMeIiBaHue
nponokanu B TeueHue 10 wmumHyT. Cmech racunm HaceimeHHbIM NH4Cl (10 mm),
MepeMeInBaIl TPU TEMIIepaType OKpyKaroweil cpeapl B TedueHue 10 MHUHYT, 3aTtem
skcrparupoBasin EtOAc (3x10 wmu). OObenuHeHHbIe OpraHuYeckre (asbl MPOMBIBAIU
pacconom (10 mu), cymwnm Haxg Na;SQs, ¢unbTpoBamu u koHueHTpupoBaau. OcTaTok
OUHUINAJIN TIOCPENCTBOM KOJIOHOYHOW Xpomatorpadum, smoupys cmecbro 0-15% (20%
MeOH/DCM)/DCM ¢ mnonyuenueMm  8-((4-Opom-2-dropdennn)amuno)-2-(2-(mpem-
OyTOKCH )3TOKCH)-7-MeTui-3,4-nurnapo-2, 7-nadptupuaun-1,6(2H,7H)-nuona (78 wmr;, 35%).
MC (XUA/, m/z) cocrasmsier 482,1 (M+H).

Cranus 2. [Tonyuenue 8-((4-6pom-2-dTopdenmn)amuno)-2-(2-(mpem-

OYTOKCH )3TOKCH )-5-Hion-7-MeTii-3.4-quruapo-2.7-sadtupunun-1.6(2H,. 7H)-nuoHa. K

pacTBopy 8-((4-6pom-2-ropdennn)amuno)-2-(2-(mpen-0yTOKCH )3 TOKCH)-7-MeTHII-3,4-
aurunpo-2,7-vaprupunus-1,6(2H,7H)-auona (78 mr; 0,16 mmons) B THF (2 mi) u MeOH (2
M1) 10OABJISLITH MOHOTHIIPAT HAPA-TONYONICYIbOHOBOM KHCIOTHI (46 Mr; 0,24 Mmmoub). Uepes
5 munyT nobasmsum N-fioncykuuaumug (36 mr; 0,16 mmons). ITocne nepemennBanus npu
TeMrepaType OKpyKaroliei cpenbl B TeueHne 30 MUHYT peakLMOHHYIO CMECh pacrpenessiv
meskny EtOAc (10 mur) u HaceimenHbiM NaHCO; (10 mut). Bognayro ¢asy skcrparuposanu
EtOAc (2x10 M) u oObenuHEHHBIE OpraHudeckue ¢asbl mpoMbiBau paccojom (10 m),
cyurmui Han NaxSQ4, GunbTpoBamu u kKoHHEHTpUpoBaIH. OCTaTOK OYHUINAIU MMOCPEACTBOM
KOJIOHOYHOM Xpomartorpaduu, smoupys cmecbio 0-30% EtOAc/rekcansl ¢ monyuenuem 8-((4-
Opom-2-propdennn)amuHo)-2-(2-(mpem-0yTOKCH )3 TOKCH)-5-1oa-7-MeTHi-3,4-nurunpo-2,7-

naprupunun-1,6(2H,7H)-nuona (62 mr; 63%). 'H AMP (400 MI'u, CDCls) & 11.54 (s, 1H),
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731 (dd, 1H), 7.22 (m, 1H), 6.73 (t, 1H), 4.17-4.13 (m, 2H), 3.80 (t, 2H), 3.63-3.59 (m, 2H),
3.27 (s, 3H), 3.17 (t, 2H), 1.22 (s, 9H) m.1.; MC (XUA]], m/z) cocrasmser 608,0 (M+H).

Cragus 3. Tonyuenune 8-((4-Gpom-2-bropdenmn)amuno)-2-(2-(mpem-0yTokcu )-

9TOKCH)-5.7-numeTun-3.4-nurunapo-2, 7-saprupunnn-1,6(2H, 7H)-nnona. K pacreopy 8-((4-
Opom-2-pTopdennn)amuHo)-2-(2-(mpem-0yTOKCH )ITOKCH)-5-ioa-7-MeTi-3,4-nuruapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (62 mr; 0,10 mmonb) B 6e3BogHom THF (2 mu) mpu 0°C
nobasmsuiu Pd(Pt-Bus), (5 wmr; 0,01 mmonp) ¢ mocienyrommM ao0aBiIeHHEM XJIOpUIa
metmnuuaka(ll) (61 mn; 2 M/THF; 0,12 mmonb). Cmech yaamsiu ¢ JensHOH OaHu H
nepeMeLTNBAIIN B TEYCHUE S MUHYT, 3aTeM pactpenessiim Mexay HacbimeHHbIM NHCl (10 mn)
u EtOAc (10 mu). Bopnblii cioii skcrparupoBamu EtOAc (2x10 mi) u oObenuHEHHbIE
opranmyeckue (aspl mpombiBaiu paccosiom (10 mi), cymrmmu Han NaxSOs, punbTpoBaiu u
KOHLIEHTpUpoBaIHd. OCTATOK OYUINAJIH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JIOUPYs
cmeceto  0-60% EtOAc/rexcanbsl ¢ momydenueMm 8-((4-Opom-2-dropdenmn)amuno)-2-(2-
(mpem-0yTOKCH)3TOKCH)-5, 7-numeTnin-3,4-nuruapo-2, 7-naptupuans-1,6(2H, 7H)-nmuona (39
mr; 77%). 'H SIMP (400 MI'u, CDCl3) § 11.11 (s, 1H), 7.28 (dd, 1H), 7.16 (dt, 1H), 6.61 (t,
1H), 4.17-4.13 (m, 2H), 3.78 (t, 2H), 3.64-3.59 (m, 2H), 3.25 (s, 3H), 3.02 (t, 2H), 2.09 (s, 3H),
1.22 (s, 9H) m.1.; MC (XUA/L, m/z) coctasnset 496,1 (M+H).

Cranus 4. IHonyuenue 8-((4-Opom-2-dropdennn)aMubo)-2-(2-ruipOKCUITOKCH)-5.7-

auMeTHi-3.4-nurunpo-2,7-nagrupuans-1,6(2H, 7H)-nmuona. K pacrtopy  8-((4-Opom-2-

dTopdenmn)amuno)-2-(2-(mpem-0yTOKCH )3TOKCH)-5, 7-nuMeTH-3,4-nuruapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (39 mr; 0,079 mmoins) B aueronutpude (0,5 mut) nobasisiin
dbochopnyro kucioty (0,5 mur). Cmech HarpeBanu 10 60°C B TeyeHue 1 yaca, 3aTeM OXJIaXKIAJH
10 TeMIepaTypbl Okpyskatomei cpensl. Cmech nepememnBajiu ¢ HacbimeHHbIM NaHCO3 (10
wit) 1 EtOAc (10 mi) B Teuerne 10 MUHYT | CJI0U pa3aensiin. BomHbIH Ci10i SKCTparupoBain
EtOAc (2x10 M) u oObenuHEHHBbIE OpraHudeckue ¢asbl mpoMbiBaiu paccojom (10 m),
cyurmi Hax NaxSQ4, GunbTpoBanu u KOHIEHTpUpOoBaIH. OCTaTOK OYHUINAN MMOCPEICTBOM
oOpamenHo-¢pazooit BOXKX (0-95% aneronurpun/sona/0,1% TFA B Teuenune 20 MUHYT) U
yrcTele ppakuuu odpadarsBanu HaceieHHbIM NaHCO3/EtOAc ¢ monyuennem 8-((4-6pom-2-
dbTopdeHmT)aMUuHO )-2-(2-TUAPOKCUITOKCH )-5, 7-qumeTin-3,4-murunpo-2, 7-Hap THpuANH-
1,6(2H,7H)-nuowna (18 mr; 52%). 'H AMP (400 MI'y, CDCIs) § 10.96 (s, 1H), 7.31 (dd, 1H),
7.20 (dt, 1H), 6.68 (t, 1H), 4.05-4.01 (m, 2H), 3.75-3.69 (m, 4H), 3.23 (s, 3H), 3.03 (t, 2H),
2.08 (s, 3H) m.n.; MC (XUA/L, m/z) cocraBnsier 440,0 (M+H).

IIpumep 37
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8-((4-bpom-2-dbropdennn)aMuao)-5-xJ10p-2-(2-TUAPOKCUITOKCH )-7-MeTUI-3 . 4-nurunpo-2.7-

"HadTupuaus-1.6(2H. 7H)-nuon

Cramuss 1. Tlonyuenune 8-((4-Gpom-2-dbropdenun)amuno)-2-(2-(mpem-0yTokcu)-

JTOKCH)-7-MeTun-3 . 4-nuruapo-2.7-naprupuaus-1,6(2H, 7H)-nmona. [Monyuanmu B

cootBercTBUH ¢ I[Ipumepom 6, craguu 1-7 Criocoba A, ucnone3ys 4-0pom-2-propaHmivH
BMeCTO 2-(TOp-4-(METUNTHO)aHWJINHA HAa CcTaguud 7, ¢ mnoaydeHuem 8-((4-Opom-2-
dTopdenrmn)amuHo)-2-(2-(mpem-0yTOKCH )3TOKCH )-7-MeTHII-3,4-auruapo-2, 7-Hap TApUANH-
1,6(2H,7H)-nuona (28 mr; 35%). MC (XUA/, m/z) cocrasmuser 482,1 (M+H).

Cranus 2. TTonyuenue 8-((4-6pom-2-bropdennn)amuno)-2-(2-(mpem-

OVTOKCH )3TOKCH )-5-xJ10p-7-MeTi-3.4-qurunpo-2. 7-sadrupunna-1.6(2H, 7H)-nuona. K

pacTBopy 8-((4-6pom-2-¢propdennn)amuno)-2-(2-(mpen-6yTOKCH )3 TOKCH)-7-MeTHII-3,4-
aurunpo-2,7-saptupunus-1,6-(2H, 7H)-nuona (28 wmr; 0,058 mmons) B DMF (0,5 ™)
nobasnsiu NCS (8 mr; 0,058 mmonb). Cmech nepemMernnBaiy Ipu TeMIepaType OKpy Karommei
cpenbl B TedeHue | waca, 3ateM npu 50°C B TeueHue 2 yacoB. OXJaXKIACHHYIO CMECh
pactipenensiin Mexay HacbiimeHHbIM NaHCO3 (10 mu) u EtOAc (10 M) u BOmHBIH Cloi
skctparuposann EtOAc (2x10 mu). OObenuHeHHbIe Opranndeckue a3l MPOMbBIBAINA BOIOU
(510 wmn) wu paccomom (10 ™), 3arem cymwman Hag NaxSOs, ¢GunbTpoBaIu |
KOHLEHTpUpoBaU. OCTATOK OUMINAIH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JIOUPYs
cmecbto  0-50% EtOAc/rekcanbpl ¢ monydenueMm 8-((4-0pom-2-dropdennn)amuno)-2-(2-
(mpem-0yTOKCH)3TOKCH)-5-XI10p-7-MeTWII-3,4-nuruapo-2, 7-nadtupuans- 1,6(2H, 7H)-nuona
(14 mr; 47%). MC (XUAL, m/z) coctasnsier 516,0 (M+H).

Cranus 3. ITonyueHue 8-((4-6pom-2-dhropdennn)amMuto)-5-xa0p-2-(2-

TUIPOKCUITOKCH )-7-MeTuI-3.4-nuruapo-2,7-nabrupuans-1,6(2H.7H)-nuona. K pacteopy 8-

((4-6pom-2-¢propdennn )aMmuno))-2-(2-(mpem-O0yTOKCH )3TOKCH )-5-XJIOP-7-MeTHII-3,4-TUTHIIPO-
2,7-naptupunun-1,6(2H,7H)-nnona (14 wmr; 0,027 mmons) B aneronurpmire (0,5 w)
nobasysuiu ¢pochopuyro kucnory (0,5 mr). Cmech HarpeBanu 10 60°C B Teuenne 30 MUHYT,
3aTeM OXJAXIAIW A0 TEeMIepaTypel OKpykarouied cpensl. CMmech mnepeMermBain ¢

HacbimeHHbIM NaHCO3 (10 mim) u EtOAc (10 mu) B Teuenne 10 MUHYT U CIIOHM pa3aessuin.
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Bonnbiit cnoit skctparuposanmu EtOAc (2x10 mi) u oObeanHeHHbIE OpraHuveckue (asbl
npombiBasu paccosoM (10 mu), cymmnn Han NaxSO4, GUIbTpOBaNIM U KOHLEHTPHUPOBAIH.
OcTaToK OYHILIATH TOCPEICTBOM KOJIOHOYHOM XpoMaTorpadum, smoupys cmecobio 0-15% (20%
MeOH/DCM)/DCM ¢ mnonyuenueMm  8-((4-Opom-2-dropdeHun)aMuHo)-5-xaop-2-(2-
T'HAPOKCUITOKCH )-7-MeThII-3,4-nuruapo-2,7-nadprupuans-1,6(2H,7H)-nnona (11 wmr; 88%).
'H SIMP (400 MI'u, CDCls) & 11.22 (s, 1H), 7.33 (dd, 1H), 7.26 (dt, 1H), 6.78 (t, 1H), 4.07-
4.02 (m, 2H), 3.78-3.70 (m, 4H), 3.25 (s, 3H), 3.22 (t, 2H) m.a.; MC (XHA/], m/z) cocrasisieT
460,0 (M+H).
IIpumep 38

HO O NN

Cl
5-Xnop-8-((2-dbrop-4-tondennn)amMmuuo)-2-(2-rUAPOKCUITOKCH )- 7-MeTUJI-3 . 4-muruapo-2.7-
"HadTupunusg-1.6(2H. 7H)-nuou

ITonyuanu B coorBercTBuu ¢ [Ipumepom 37, nucnomnw3ys 4-iioa-2-pToOpaHIINH BMECTO
4-6pom-2-¢pTopaHunnHa Ha cTaauH 1, ¢ monydenuem S-xyop-8-((2-prop-4-iiondeHnn)aMmuHo)-
2-(2-ruapOKCUITOKCH)-7-MeTUN-3,4-quruapo-2, 7-nagptupuaus-1,6(2H,7H)-quona (10 wr;
93%). 'H SIMP (400 MI'u, CDCl3) § 11.21 (s, 1H), 7.49 (dd, 1H), 7.43 (dt, 1H), 6.63 (t, 1H),
4.25-4.17 (m, 1H), 4.07-4.02 (m, 2H), 3.79-3.70 (m, 4H), 3.25 (s, 3H), 3.22 (t, 2H) m.1.; MC
(XUA, m/z) coctasusier 508,0 (M+H).

IIpumep 39

HO/\/O‘N % N/

8-((4-bpom-2-dbropdenmn)amuao)-5-drop-2-(2-ruipOKCUITOKCH )-7-MeTui-3 . 4-muruapo-2.7-
"adTupunuyg-1.6(2H. 7H)-nvou

Cramus 1. TlonyueHue 8-((4-6pom-2-dbropdennn)amuuo)-2-(2-(mpem-

OVTOKCH )3TOKCH )-5-bTop-7-MeTui-3.4-murunapo-2.7-sadrupunna-1.6(2H. 7H)-nuoHa.

Pactsop 8-((4-6pom-2-¢propdenun)amuno)-2-(2-(mpem-O6yTOKCH )3 TOKCH)-7-MeTHII-3,4-



198

aurunpo-2,7-naptupunus-1,6-(2H, 7H)-guona (77 mr; 0,16 mmons) u 1-(xnopmernn)-4-prop-

1,4-nnazabunukio|2.2.2|okran-1,4-quitrerpapropbopara (57 wmr; 0,16 wmmonp) B

aneronurpuine (9,0 mn) nepememuBanu npu 0°C B Teuenune | uaca. PeaklmoHHYIO cMech
pazbassiin EtOAc (50 mur) m mpomeiBanu BOmo# (25 mur) ¢ mocneayromeil mpOMBIBKOI
paccomom (25 wu). Opranumdeckyro ¢aszy cymman Han NaxSOs4, ¢uibTpoBamu u
KOHLEeHTpupoBau. OCTATOK OUHWINAIM TOcpenacTBoM obpauieHHo-(hazoBoit BOXKX (5-95%
anieronntpui/Bona/0,1% TFA B Teuenme 20 munyT). ®@pakumu, coneprkamue TpeOyeMblil
POAYKT, 0ObeauHsn U pa3dassu HackimeHHbIM NaHCOs3 (15 mut), 3aTeM 3KCTparupoBaju
EtOAc (2x25 mu). Opranudeckue $a3bl oObequusm u cymuian Haa NaxSOs, GuibTpoBaiu u
KOHLIEHTPUPOBAIUA ¢ monyueHueMm 8-((4-Opom-2-propdernn)amuno)-2-(2-(mpem-0yTokcn)-
3TOKCH)-5-prop-7-metun-3,4-nurunpo-2,7-nadprupunun-1,6(2H, 7H)-quona (10 mr; 13%).
MC (XUAJ, m/z) cocrasmsier 500,1 (M+H).

Cranus 2. TTonyueHnue 8-((4-6pom-2-bropdennn)amuuo)-5-brop-2-(2-

TUAPOKCUITOKCH)-7-MeTu-3.4-nuruapo-2, 7-nabrupuans-1,6(2H.7H)-nuona. Pactsop 8-((4-

Opom-2-propdenni)amuHo)-2-(2-(mpem-0yTOKCH )3TOKCH)-5-PTOp-7-MeTUI-3,4-TUTHIPO-
2,7-naptupuaun-1,6(2H,7H)-nnona (13 wmr; 0,026 mmonb) u konu. H3PO4 (0,20 mur; 3,0
MMOJIb) B ateroruTpuiie (1,0 mir) nepemermnBanu rpu 60°C B Teuenue 1 yaca. PeakunonHyro
cMech KOHLeHTpUpoBasiy, 3areM pazdasiisiin K3POs (1 M B Bone; 3,0 mit; 3,0 Mmoub). Bogayto
¢a3y skcrparuposanu EtOAc (2x15 mu) u opranuyeckue (aspl OOBEIUHSIN, CYLIWIA Hal
Na2SO04, punsrposanyu u koHIeHTpUupoBaay. OcraTok ouninany nocpeactsom BOXX (10-95%
aueronutpui/sona/0,1% TFA). ®@paxuuun, copepskamue TpeOyemblil TPOAYKT, OOBETUHSIIN 1
paszbasisuin HackieHHbIM NaHCO3 (15 min). Bopnyro ¢a3sy akcrparuposanu EtOAc (2x15 mi)
u oprannyeckue $hassl o0benuHsuH, ey Hax NaxSO4, GunbTpoBaiyu U KOHIEHTPHUPOBAU
¢ mnonyueHneMm 8-((4-Opom-2-propdenun)amuno)-5-prop-2-(2-ruAPpOKCHITOKCH)-7-METHII-
3,4-nurunpo-2,7-nadprupunus-1,6(2H,7H)-nuona (5,0 mr; 43%). 1H AMP (400 MI'y, CDCI3)
8 10.79 (s, 1H), 7.34-7.30 (m, 1H), 7.25-7.21 (m, 1H), 6.72 (t, 1H), 4.23 (t, 1H), 4.06-4.02 (m,
2H), 3.80-3.70 (m, 4H), 3.25 (s, 3H), 3.17-3.12 (m, 2H) m.n.; MC (XHUA/l, m/z) cocTaBisier
4440 (M+H).
IIpumep 40
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HO/\/O\N Z N/

8-((2-DTop-4-tiondernn)aMuHo )-2-(2-ruapOKCUITOKCH )-5. 7-numMeTnn-3 . 4-nurunpo-2.7-

"HadTupuaus-1.6(2H. 7H)-nuon

Cranus 1. [onyuenue 2-(2-(mpem-0yTokcn )3Tokcn )-8-((2-dbrop-4-iiondeH 1 )aMuHoO )-

5.7-mumernn-3.4-nurunpo-2.7-vadrupuann-1,.6(2H, 7H)-nnona.  8-((4-bpom-2-dropdenrn)-

aMHHO)-2-(2-(mpem-OyTOKCH )3TOKCH)-5, 7-qumMeTvin-3,4-nuruapo-2, 7-nad THpUANH-
1,6(2H,7H)-nuon (monyuanu B cootBercTBuu ¢ Ilpumepom 36, cramum 1-3; 65 wmr; 0,13
mmodtb), Hoxua menu(l) (6,2 mr; 0,033 mmons), Homua Hatpus (39 mr; 0,26 mmounb) u (1S,2S)-
N1,N2-gumerunuukiorekcan-1,2-quamuH (9,3 mr; 0,065 mmons) obbeauHsum B 1,4-110KCaHe
(1 mi) u GapOoruposanu apronom. Cmeck Harpesanu npu 110°C B Teuenue 18 yacos, 3arem
IpU TeMIepaType OKpysKaroied cpenpl B TedeHue 48 dacos. Cmech pacmpenensuii Mexay
EtOAc (20 m1) 1 rugpokcunom ammonwst (10 mu/Boma 10 mut). Opranudeckyro $asy oTaensiu
u BoxHylo (¢asy skcrparupoBamu EtOAc (2x10 mi). OObenuHeHHble opraHudeckue (asbl
npombiBanu paccojioM (10 mu), cymmnn Han NaxSO4, GuiIbTpOBaNM U KOHLEHTPUPOBAIH.
OcTaTtok ouMIIaNu MOCPEACTBOM KOJIOHOYHOW xpomartorpaduu, smroupys cmecbo 0-80%
EtOAc/rentan ¢ nonyuenuem 2-(2-(mpem-0yrokcn)stokcn)-8-((2-¢pTop-4-fiondennn)amMuHo)-
5,7-numetnn-3,4-nurunpo-2,7-nadgrupunun-1,6(2H, 7H)-quona (49 mr; 69%). MC (XUA/,
m/z) cocrasinsier 544,1 (M+H).

Cragus 2. Ilonyuenue 8-((2-drop-4-tiondennn)amMuno)-2-(2-ruipOKCUITOKCH)-5.7-

aumetnn-3.4-nurunpo-2.7-vadrupuann-1,6(2H,7H)-nuona. K pactBopy  2-(2-(mpem-

OyTokcHn)-3TOKCH )-8-((2-pTOp-4-Hiondenmn)amuno)-5, 7-gumetn-3,4-quruapo-2,7-

Hadrupunun-1,6(2H,7H)-auona (49 wmr; 0,09 mmonb) B aueronutpuie (1 mum) mobasisun
dochopuyro kucioty (0,5 mur). Cmech HarpeBanu 10 60°C B TedeHue 1 yaca, 3aTeM OXJIaXKIAIH
70 TeMIepaTypbl OKpyskarotmen cpensl. Cmech nepememuBain ¢ HacbkimeHHbIM NaHCO3 (10
mi) 1 EtOAc (10 min) B Teuerne 10 MUHYT 1 cJ10U pasnensiin. BoxHbIH Ci10i SKCTparupoBain
EtOAc (2x10 M) u oObenuHEHHBIE OpraHudeckue ¢asbl mpoMbiBau paccojom (10 mu),
cyurmuii Hax NaxSQ4, GuibTpoBanu u KOHIEHTpUpoBaIH. OCTaTOK OYHUINAIN MMOCPEICTBOM
oOpamenHo-¢pazooii BOXKX (5-95% aueronutpuin/H20/0,1% TFA B Teuenue 20 MuHYT) H

yrcTele ppakiun oOpadarsiBanu cMecero EtOAc/nHackimennsiit NaHCOs ¢ monyuennem 8-((2-
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¢dTop-4-tiondennn)amMuno)-2-(2-TuAPOKCUITOKCH)-5, 7-tuMeTHI-3,4-nuruapo-2,7-
Haptupunun-1,6(2H,7H)-nrona (23 mr; 52%). 'H AMP (400 MI'u, CDCls) & 10.95 (s, 1H),
7.47 (dd, 1H), 7.37 (dt, 1H), 6.52 (t, 1H), 4.05-4.02 (m, 2H), 3.75-3.65 (m, 4H), 3.24 (s, 3H),
3.03 (t, 2H), 3.02 (s, 3H) m.1.; MC (XHUA/L, m/z) coctaBnsier 488,0 (M+H).

IIpumep 41

HO/\/O\N yZ N/

8-((2-Dropdennn)amuuo)-2-(2-rUAPOKCUITOKCH )-5-Hoa-7-MeTwii-3.4-qurunpo-2.7-

"HadTupunusg-1.6(2H. 7H)-nvon

Cranus 1. ITonyuenue metmii-4-6pom-2-((2-dropdenmn)amuno)- 1 -meTmii-6-okco-1.6-

auruaponupunnH-3-kapbokcunara. K pactsopy 2-propannmmua (100 mr; 0,90 mmonb) B

6e3Bonaom THF (5 mut) mpu -78°C B atmocepe N> nodasnsi LIHMDS (1,34 mut;, 1,0 M/THF;

1,34 mmonp). CMech nepeMenTuBaiu B Te4eHne 45 MUHYT, 3aTeM TOOaBIISIIN PacTBOP METHII-
4-6pom-2-xs0p-1-meTun-6-okco- 1,6-auruaponupuaun-3-kapookcunara (250 mr; 0,89 mmonb)
B THF (5 mm). Cmech nepememuBanu mnpu -78°C B teuenue 50 munHyT. [loOamisuiu
nononautenabHoe komuaectso LIHMDS (0,5 mut; 1,0 M/THF; 0,5 MMoub) 1 nepeMennBasue
nponosokanu B TedeHue eme 10 munytr. Cmech racunm HaceinmeHHbIM NHiCl (20 m),
nepemMelnnBaIi MPU TEMIEpaType OKpyXkKaroueld cpeapl B TedeHue 10 MUHYT, 3aTeMm
skcrparupoBaiu  EtOAc (3x20 wmut). OObenuHeHHbIe OpraHuYeckre (asbl MPOMBIBAIN
pacconom (10 mu), cymunan Hanx CyJab(paToM HATpusi, GUIBTPOBAIN M KOHLIEHTPUPOBAIU C
MOJIy4YeHUEM MeTi-4-0pom-2-((2-propdenmn)amuno)- 1 -meTnin-6-okco-1,6-
auruaponupuanH-3-kapookcunara (291 wmr;, 92%). MC (XUAJ, m/z) cocrasuser 355,0
(M+H).

Craguss 2. IMonyuenue wmetun-(E)-4-(2-sroxcusunmi)-2-((2-bropdennn)amuuo)-1-

METHJI-0-0KCO-1,6-TUrnApOnMpUANH-3-KapOOKCcHIaTa. Metnn-4-6pom-2-((2-

dbTopdeHmT)aMuHO )- 1 -MeTuI-6-0kCOo- 1,6-quruaponupunuH-3-kapbokcunar (188 wmr; 0,529
MMOJIB), MeTaHCy b OoHATO-(2-muuukiorekcuiipochuno-2’,6’-nun3onpomnokcu-1,17-
ougpennn)(2-amuno-1,1’-6upennn-2-nm)nannagui(ll) (44,3 r;, 0,053 mmonp) u (E)-2-(2-

sTokcuBuHWN)-4,4,5,5-Tetpamerin-1,3,2-nuokcadoponan (123 wmxir; 0,582 mMmoub)

2

cycnenauposanu B 1,4-muokcane (5 mur) u nodasisinn kapbonar kanust (0,397 mu; 2 H. BOAH.;
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0,794 mmons). Ilocne nerasuMpoBaHHs aprOHOM CMeECh NEPEMELIMBAIN NPU TEMIIEpaType
OKpY>KaroLel cpenpl B TeueHue 23 4acoB. PeakIMOHHYIO CMECh paclpenessiii MexX1y BOAOU
(40 M) u EtOAc (30 mm). Boxueiii cnoii npomsiBanu EtOAc (2x15 min). OObenuHeHHbIe
OpPraHUYecKHe CJIOW NPOMBIBAIN paccosioM (40 M), cymmiau Haja Cyib(aTtoM HATpus M
KOHLeHTpUpoBau. OCTaTOK OYHIIAIH MTOCPENCTBOM KOJIOHOYHOH XpOMaTorpadpuu, IOUpYst
cmecbto  0-50% EtOAc/rexcansl ¢ mnonydeHuem metmi-(E)-4-(2-arokcuBunmn)-2-((2-
dTopdenmn)amuHo)- 1 -mMeTHII-6-0KkCO- 1,6-nurunponupuann-3-kapookcunara (91,5 mr; 50%).
MC (XUAJ, m/z) cocrasnsier 347,1 (M+H).

Craguss 3. Ilonyuenue wmetui-(E)-4-(2-((2-(mpem-0yTOKCH)ITOKCHA )UMUHO )3T )-2-

((2-dropdennn)ammuno)-1-metun-6-okco-1,6-nuruaponupunuH-3-kapookcunara. Merun-(E)-

4-(2-3roxkcuBuHmN)-2-((2-propdhennn)amuno)- | -MeTHI-6-0KCOo- 1,6-TUrHapONHPUANH-3-
kapOokcumar (91,5 wr; 0,264 wmmonb) u rugpoxiopun  O-(2-(mpem-OyToKCH)3THI)-
ruapokcunamuna (44,8 mr; 0,264 mmonb) nomemanu B 1,4-nuokcan (2 mi). Jlo6asnsmn TEA
(36,8 mxu; 0,264 mmon) 1 HCI (66 Mk, 4 H./nuokcaH; 0,264 mmosb). CyCnieH3ur0 HarpeBaiu
no 60°C. Yepes 2 vaca nodapmsuin nonosHutenbHoe konndectso HCI (66 Mk, 4 H./muokcaH;
0,264 mmonb) W mpojovkanu mnepememnBanue npu 60°C B TeueHue eme 2 HacoB.
PeakunonHy0 cMech (QUIBTPOBANIN U KOHLEHTPHpoBasiu. OCTaTOK OUMINAIH MOCPEICTBOM
KOJIOHOYHOU Xpomarorpaduu, smoupyst cmecbio 0-40% EtOAc/rekcanbl ¢ mojgydeHHEM
metui-(E)-4-(2-((2-(mpem-6yTokcu)3Tokcn )UMHHO )3T )-2-((2-¢p Topdenmn)amuHo)-1-
MeTmI-6-0Kkco-1,6-nuruaponupunus-3-kapookcunara (67,6 mr; 59%). MC (XA, m/z)
cocraBysier 434,2 (M+H).

Craguss 4. Ilonyuenue 2-(2-(mpem-0yTokcu)d3ToKCH)-8-((2-bTopdennn)aMmuuo)-7-

MeTuia-3.4-muruapo-2,7-vadrupunns-1,6(2H, 7H)-nroHa. Metun-(E)-4-(2-((2-(mpem-

OYTOKCH )3TOKCH )-UMHHO)3THI)-2-((2-propdhennn)amuno)- 1 -meTun-6-okco-1,6-

AUrUApONUpUAnH-3-kapookcunar (67,6 mr; 0,156 mmonp) pactBopstiu 8 MeOH (1,0 mur) u 2-
npomnanoine (1,0 mu). JJoGasmsmn nuanOopruapua Hatpust (49 mr; 0,780 MMOJIb) B YKCYCHYIO
kucaory (44,6 mxir;, 0,780 MMOJb) M CMECh TIEpEMEIIMBAIIA TP TEMIIEPATYPE OKPYKAFOIIEH
cpenel B TeueHue 16 yacos. PeakunonHyro cmech Harpesanu npu 40°C B TeueHue 16 gacos.
PeakunoHHYI0 CMeCh pacrpenessuii MeKAy HachllleHHbIM OukapOoHatom (20 mm) u EtOAc
(10 mu). Bognerii cnoii mpomseiBau EtOAc (2x10 mi). OObennHEeHHbIE OPTaHUYECKHE CIIOH
CYIIMJM Haja CylibhaToM HaTpwsi, (QUIBTPOBAIM U KOHLEHTpHpoBaid. OCTATOK OYMIIAIH
MOCPEICTBOM KOJIOHOYHOH Xpomarorpadum, smroupysi cMmecbio 0-80% EtOAc/rekcansl ¢

nojyueHuem 2-(2-(mpem-0ytokcu)3Tokcn)-8-((2-propdennn)aMuno)-7-MmeTui-3,4-1uruapo-
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2,7-napTupuaun-1,6(2H,7H)-nuona (37,8 mr; 60%). MC (XHUAJl, m/z) cocraBusier 404,2
(M+H).
Cranus 5. [Monyuenue 2-(2-(mpem-0yrokxcu )aTokcu )-8-((2-bropdhenunsn)aMuHo)-5-i1oa-

7-metun-3.4-nurunpo-2,7-sadrupuans-1,6(2H, 7TH)-nuona.  2-(2-(mpem-bytokcu)atokcu)-8-
((2-pTopdenun)amuno)-7-metun-3,4-quruapo-2,7-vadptupuaus-1,6(2H,7H)-nuon (19 wr;

0,047 mmonb) pactBopsuiu B THF (0,5 mu) u MeOH (0,5 mi). JloGaBisiin MOHOTHAPAT HApa-
TonyoacyiabporoBoi kuciorel (13 wmr; 0,071 mmonb). Uepes 5 wmuHyT n00aBisiu
N-fioncykumaumun (11 mr; 0,047 MMOJTb) U OCTaBIISLTH MEPEMEIINBATHCS B Te4eHUe | yaca.
Peakunonnyro cmech pacnpenessuin Mmexxay EtOAc (20 mir) 1 HachIeHHBIM OUKapOOHATOM
(40 mu). Bognerid cnoii mpombeiBaiu EtOAc (2x15 min). OObennHeHHbIE OPTaHUYECKHE CIIOH
NpoMBIBAIM  paccojoM (20 wut), cymwiM Hax cyiabhaToM HaTpusi, QUIBTPOBAIA U
KOHLIEHTpUpoBaIHd. OCTATOK OYUINAJIH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JIOUPYs
cmeceto  0-30% EtOAc/rekcanel ¢ monydeHueMm 2-(2-(mpem-OyTokcum)sTokcn)-8-((2-
dTopdenmn)amuHo)-5-tion-7-metun-3,4-qurunpo-2, 7-sadptupunun-1,6(2H, 7H)-nuona (9,9
mr; 40%). MC (XHUA/L, m/z) cocrasnsier 530,1 (M+H).

Craguss 6. Tloavuenue 8-((2-dbropdermn)amMubo)-2-(2-ruipOKCUITOKCH )-5-1ion-7-

metui-3.4-murunpo-2.7-sadrupuans-1,6(2H, 7H)-nuona.  2-(2-(mpem-bytokcn)sTokcn)-8-

((2-¢pTopdenun)amuno)-5-iton-7-merun-3,4-npurunpo-2,7-naptupuans-1,6(2H, 7H)-nuon (9,9
mr; 0,019 mmone) pactBopsui B aueronurpuiie (0,5 M) u nodasisian GochopHYIO KUCIOTY
(0,5 mi). PactBop Harpesanu 10 60°C B Teuenue 1 yaca. PeakLiMOHHYIO CMeCh pacrpenesisiin
MeXy HachleHHbIM OukapOonarom (15 mim) u EtOAc (10 mur). BoaHslii cioii nmpoMbiBain
EtOAc (2x8 mir). O0benMHEHHbIE OPraHMYECKUE CJION ITPOMBIBAIIN paccoioM (15 M), cyrmiu
Hax cysibdaTom HaTpus, GUIBTPOBAIHM U KOHLIEHTPpUPOBaK. OCTaTOK OYMINAIH MTOCPEICTBOM
obpamenHo-¢pazoBoit BOXX (5-95% aneronurpun/sona/0,1% TFA B Teuenune 20 MUHyT) U
qrCThIe (PPaKIUN OOBEIMHSIIN, IPOMBIBAIN HACBIIICHHBIM OUKapOOHATOM M 3KCTParupOBaIH
EtOAc (3x10 ™). OObenuHEHHbIE OpPTaHUYECKHE CJIOM IPOMBIBAJIM HACBIIIEHHBIM
OukapbonaTom (20 mir) u paccosiom (20 MiT), CYIIUIH HaX CyiIb(aToM HaTpusi, QUIBTPOBAIHN U
KOHLIEHTpUpOBaHU ¢ nonydeHneM (8-((2-propdennn)amMnto)-2-(2-ruipOKCU3TOKCH )-S-Hox-7-
meTun-3,4-aurunpo-2,7-sadprupunun-1,6(2H, 7H)-nuona (4,5 mr; 51%). 'H AMP (400 MI'1,
CDCl3) & 11.41 (s, 1H), 7.21-7.08 (m, 3H), 6.94 (t, 1H), 4.04 (t, 2H), 3.76-3.69 (m, 4H), 3.25
(s, 3H), 3.19 (t, 2H) m.n.; MC (XUA/L, m/z) cocrapnsier 474,0 (M+H).
IIpumep 42



203

O HN

HO/\/O\N Yz N/

N0

Br
5-Bpom-8-((4-6pom-2-dbropdernnn)aMuHo )-2-(2-TrHAPOKCUITOKCH )- 7-MeTHII-3 . 4-aurunpo-2.7-

"HadTupuaus-1.6(2H. 7H)-nuon

[Monyyanu B coorBercTBuu ¢ [Tpumepom 41, ucnonb3ys 4-6poM-2-GTOpaHUIHH BMECTO
2-¢propanmnrHa Ha ctanuu 1 1 N-OpOMCYKLUMHUMH] Ha CTaauu S, ¢ Moiy4eHHeM S-Opom-8-
((4-6pom-2-¢propdhenun )aMuHO )-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-TUruaApo-2,7-
naprupunun-1,6-(2H,7H)-nuona (6,5 mr; 29%). 'H SAMP (400 MI'u, CDCIs) § 11.28 (s, 1H),
7.33 (dd, 1H), 7.25 (m, 1H), 6.80 (t, 1H), 4.05 (t, 2H), 3.78-3.70 (m, 4H), 3.25 (s, 3H), 3.22 (4,
2H) m.1o.; MC (XUA/, m/z) coctasmsieT 504,0 (M+H).

IIpumep 43

be
O HN

HO N NN

N0

Br

4-BpoM-8-((2-bropdernn)aMuHo)-2-(2-TUAPOKCUITOKCH )-5. 7-nuMeTiii-3 . 4-nurunpo-2.7-

"HadbTupnaus-1.6(2H. 7H)-nuon

Craguss 1. Ionyuenue 2-(2-(mpem-6yToxcu)dTokcu)-8-((2-bropdenun)amuno)-5.7-

aumetnn-3.4-nurunapo-2.7-nadrupuann-1,6(2H,7H)-nuona. K pactBopy  2-(2-(mpem-
OyTokcu)aTokcH )-8-((2-hropdhenun)amuno)-5-iion-7-metun-3,4-quruapo-2, 7-nah TupuAnH-
1,6-(2H,7H)-nuona (75 wmr; 0,14 mmonb) B Oe3BogHom THF (5 ™) mpu Temmeparype
okpyskaromei cpens! nodassn xaopun meruauaka(ll) (140 mur; 2 M; 0,14 mmons). ITocne
NepeMelINBaHUs B TEUEHHE S5 MHHYT CMeCh KOHLeHTpupoBanu. OCTaTOK OYMIIAIN
MOCPEICTBOM KOJIOHOYHOH Xpomartorpadum, smroupyst cMmecbio 0-80% EtOAc/rekcansl ¢
MOJy4YEeHUEM 2-(2-(mpem-6yToxcu)aTokcn )-8-((2-prophennn)amuno)-5,7-mumerni-3,4-
aurunpo-2,7-snaprupunus-1,6-(2H, 7H)-nnona (38 mr; 64%). MC (XUA/L, m/z) cocrasiser
418,2 (M+H).

Cranus 2. Tlonyuenue 4-6poM-2-(2-(mpem-0yTOKCH )3TOKCH )-8-((2-

dropdennn)amubo)-5.7-mumernii-3.4-nurunpo-2.7-uadbtupunug- 1 .6(2H. 7H)-nuoHa. K
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pacTBoOpy 2-(2-(mpem-6yToxkcu)aTokcn )-8-((2-proppennn)amuno)-5,7-numerni-3,4-
aurunpo-2,7-saptupunus-1,6-(2H, 7H)-nuona (38 mr; 0,09 mmons) B 6e3sogaom DMF (1 mur)
nobasnsimu NBS (17 mr; 0,09 mmonb). Cmech nepemMelnnBaiy Ipu TeMIepaType OKpy Karoiei
cpenbl B T€YEHHE 2 4acoB, 3aTeM pacmnpenessuii Mexay HacbimeHHbIM NaHCOs3 (10 min) u
EtOAc (10 mu). Bogmmbriii cnoit skcrparupoBamun EtOAc (2x10 mu) m oObenuHEHHBIE
opranuyeckue ¢asbl nmpombiaiu Boaou (5x10 mi) u paccosiom (10 M), 3aTeM CYILIMIA Hax
Na>SO4, punbTpoBamu u KOHUEHTPUpPOBaaH. OCTATOK OYUIIAIHA TOCPENCTBOM KOJIOHOYHOM
xpomatorpadum, smoupys cmechro 0-60% EtOAc/rekcanbl ¢ mojydeHuem 4-Opom-2-(2-
(mpem-6yTokcu)aTokcu)-8-((2-propdenmn)-amuno)-5,7-numeTin-3,4-nuruapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (30 mr; 66%). MC (XHA/L, m/z) cocraBnsier 496,2 (M+H).

Cranus 3. IMonyuenue 4-6pom-8-((2-dropdenun)amMuno)-2-(2-ruipOKCUITOKCH)-5.7-

aumetnn-3,4-nurunapo-2.7-vadrupuans-1,6(2H, 7H)-nuona. K pactBopy 4-6pom-2-(2-(mpem-

OyTokcu)3TokcH )-8-((2-hropdhenun)amuno)-5, 7-numerun-3,4-quruapo-2, 7-nadp Tupunus- 1,6-
(2H,7H)-muona (30 mr; 0,060 mmonb) B aueronurpwie (0,5 mut) mobasnsmu docdopHyro
kuciory (0,5 mu). Cmecy HarpeBanmm no 60°C B TeueHue 1 waca, 3aTeM OXJAKIAIH H
nepememuBany ¢ HacbimeHHbIM NaHCOs3 (10 mir) 1 EtOAc (10 mun) B Teuenne 10 munyT. Crion
paszensu 1 BoAHbIH cioi skcrparuposanu EtOAc (2x10 mi). OObennHeHHbIE OpraHuYecKHe
¢a3zb1 npombiBanu pacconoM (10 mi), cymunn Hag NazSOs, punpTpoBanu U KOHLIEHTPHUPOBAIIH.
OcTaTtok ouMIIaNd MOCPEACTBOM KOJIOHOYHOW xpomartorpaduu, smroupys cmecbto 0-15%
(20% MeOH/DCM)/DCM ¢  mnonyuenuem  4-Opom-8-((2-pTopdenmn)amuno)-2-(2-
TUAPOKCUATOKCH)-5,7-aumeTrn-3,4-nurunpo-2,7-naprupunun-1,6(2H, 7H)-quona (10 wmr;
38%). 'H SIMP (400 MI', CDCl3) § 11.08 (s, 1H), 7.15-7.05 (m, 2H), 6.86 (t, 1H), 5.36 (t, 1H),
4.17-4.04 (m, 3H), 3.99-3.92 (m, 1H), 3.88 (dd, 1H), 3.68 (dt, 1H), 3.21 (s, 3H), 2.17 (s, 3H),
1.26 (t, 1H) m.a.; MC (XUAJL, m/z) coctasmsiet 440,1 (M+H).
IIpumep 44
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8-((4-Otun-2-dropdesmwn)aMuto)-2-(2-rUIpOKCUITOKCH )-5. 7-muMeTun-3 . 4-nuruapo-2.7-

"HadTupunuyg-1.6(2H. 7H)-nuou
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Cranus 1. Tlonyuenue meti-(Z)-4-(2-3rokcuBunni )-2-((4-stun-2-

dbTopdenmt)amMuHo)- 1 -MeTna-6-okco-1.6-muruaponupunuH-3-kapbokcunara. K pacresopy 4-

stun-2-proparununa (155 mr; 1,12 mmons) B 6e3sonaom THF (2 mur) mpu -78°C B atmochepe
N2 no6asmsimun LIHMDS (2,21 mut; 1 M/THF; 2,21 mmonp). CMech nepeMelBaif B TEUEHUE
40 MuHYT, 3aTeM H00ABISUTH PacTBOP MeTHII-(Z)-2-x510p-4-(2-3TOKCUBUHII)- | -MeTHII-6-0KCO-
1,6-nqurunponupunun-3-kapookcunara (300 mr; 1,10 mmons) B THF (1 mut) uepe3 mmmpwu.
Cwmech nepememuBanu npu -78°C B Teuenue 45 munyT. Cmech racuim HachimeHHbIM NH4Cl
(35 mu1), mepemMeLIMBAIIN TIPU TEMIIEPATYPE OKPYIKAIOLIEH Cpenbl B TEYCHHUE 5 MHUHYT, 3aTe€M
skcrparupoBasiu  EtOAc (3x15 wmu). OObenuHeHHbIe OpraHuYeckre (asbl MPOMBIBATN
pacconom (30 muT), cymmuid Han CyjbpaTroM HaTpus, (PUIBTPOBAIM W KOHLEHTPHPOBAJIH.
OcTaTok ouMIaM MOCPEACTBOM KOJIOHOYHOUW xpomartorpaduu, smroupys cmecbro 0-50%
EtOAc/rentan c MOy YCHUEM mMeTw-(Z)-4-(2-3TokcuBunmI)-2-((4-3THI-2-
dropdenmn)amuHo)- 1-mMeTHII-6-0KCcO- 1,6-nurunponupuanH-3-kapookcunara (298 mr; 72%).
MC (XUA/, m/z) coctrasmsier 375,2 (M+H).

Cranus 2. [Monyuenue Mmetui-2-((4-stui-2-gropdedmn)amMubo)-1-metmii-6-okco-4-(2-

OKcoaTHN)- 1,6-nuruaponupuanH-3-kapOoKkcuiaTa. Metun-(Z)-4-(2-aroxcuBunmn)-2-((4-

stui-2-propdenmn )amuHo )- 1 -metTun-6-okco- 1,6-nuruaponupuana-3-kapookcmnar (298 wr;
0,797 mmons) pactBopsin B DCM (800 mxn) u pobasnsmu TFA (921 mxi; 11,9 mmons).
PeakuinoHHYI0 CMeCh MepeMeIlnBaIN MPU TeMIIepaType OKpYsKarollel cpenbl B TeueHue 16
yacoB. Cmech pacnpenensiin mesxkay DCM (20 mut) u HackIleHHbIM OnkapOoHaTOM HaTpus (35
wi1). Bonubii cnodi mpombiBain DCM  (2x15 wmur). OObequHEHHbIE OpraHHYECKHE CJIOH
NPOMBIBAJIM HACBILIEHHbIM OukapOoHaToM Hatpusi (30 M), CyIImiIM Hajx CyJb(paToOM HATpPUs,
(UIBTPOBAIU U KOHLIEHTPUPOBAIU C MOJy4eHreM MeTui-2-((4-atun-2-propdheHun)aMmuno)-1-
MeTUII-6-0KC0-4-(2-0kcoaThin)- 1,6-quruaponupunns-3-kapbokcmnara (276 mr; 100%). MC
(XUA], m/z) coctasnsier 347,1 (M+H).

Cranus 3. TTonyueHue 2-(2-(mpem-0yTOKCH )3TOKCH )-8-((4-3T1J1-2-

dropdennn)amuno)-7-metui-3.4-nurnapo-2. 7-sadtupunun-1.6(2H. 7H)-nuosa. Metui-2-

((4-3tun-2-propdenrn)-aMmuHo)- 1 -MeTUI-6-0KCO-4-(2-0KCO3THI )- |, 6-TUTH AP OTTHPUAHH-3 -

kapOokcmmar (276 wmr; 0,797 wmmonb), ruxppoxynopun  O-(2-(mpem-OyTOKCH)3THI)-
ruapokcunamuna (117 mr; 0,876 mmonb), Tpuanerokcubopruapun Hatpust (203 mr; 0,956
MMOJIb) U YKCYCHYIO KUCIOTY (45,6 mxur; 0,797 mmonb) nomemanu B DCE (nuxiopsTtan) (8
Mi1). PeakiimoHHy0 cMech nepeMeInBaiy Mpu TEMIIEPAType OKPY KAIOLIeH Cpesibl B TEUEHUE

1 yaca. Peakunonnyro cmeco Harpesanu 10 55°C B TeueHue 20 MuHyT. B peakinoHHyr0 cMech
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nobasnsinu Oobliee KOJMUYECTBO TpualeTokcuboprunpuna Harpus (400 Mr) m yKCycCHOM
KucioThl (90 MKJI) U MepeMeInnBajId IpU TEMIEpaType OKpPYysKarolle cpenbl B TedeHue 16
yacoB. B peakimoHHyro cMech no0aBisnu nuanobopruapun Hatpus (250 mr; 3,98 MMmonb) u
YKCYCHYIO KUCIIOTY (250 MKJI) M OCTaBJISIIH [TePEMEIIUBATHCS MTPH TEMIIEPATYPE OKPY KaoIIei
cpenbl B TeueHue 3 4acoB. PactBop pacmnpenensiu mexay DCM (40 mut) U HachIEHHBIM
oukapoonarom Hatpus (70 mi). Boxausiit cioit mpombiBamu DCM (2x20 mi). OObenuHeHHbIE
OpPTaHUYECKHE CIIOM MpOMbIBAIH paccosioM (50 mit), Cymmiau Han Cyiab(aToM HaTpus,
¢unbTpoBaNM M KOHUEHTpUpoBaK. OCTaTOK OUHWINAIM TOCPEACTBOM  KOJOHOYHOH
xpomatorpadun, smoupys cmechro 0-100% EtOAc/rentan ¢ nonydeHuem 2-(2-(mpem-
OyTokcn)aTokcH)-8-((4->3THin-2-propdeHmn)amMuHo)-7-MeTii-3,4-1urunpo-2, 7-aap TupuuH-
1,6(2H,7H)-nuona (137 mr; 40%). MC (XA, m/z) cocrasnsier 432,2 (M+H).

Cramus 4. TTonyuenue 2-(2-(mpem-0yTOKCH )3TOKCH )-8-((4-3T1I1-2-

dropdennn)amuHo)-5-tion-7-merun-3.4-nurunpo-2, 7-sadptupuann-1,.6(2H, 7H)-nuona.  2-(2-

(mpem-byTokcu)sToken)-8-((4-3Trn-2-propdheHmn)aMuHo)-7-MeTn-3,4-1uruapo-2,7-
Hadrupunun-1,6(2H,7H)-auon (137 mr; 0,317 mmons) pactBopsuiu 8 THF (1 mm)/MeOH (1
mi). JloOaBisiin MOHOTHUAPAT HAPA-TONYONCYIb(GOHOBONH KHCHIOTH (90,4 mr; 0,475 MMOIb).
Uepes 5 munyT npobasmsim N-flogcykuuanmupn (71,3 wr; 0,317 MMonb) W OCTaBisIH
nepemMeluBaThcs B TeueHue 30 MuHyT. PeakiinonHyto cMeck pacnpenensanu mexay EtOAc (20
MJT) M HaChIIEHHbIM OnkapOoHaToM Hatpus (30 Mi1) 1 BOAHBIN cioi skcTparuposann EtOAc
(2x10 mu). O6benuHeHHbIE OpraHuyeckre (hasbl MPOMBIBAIN PACCOJOM (25 MIT), CYIIMIN HAL
cynbhaToM HaTpus, (QUIBTPOBAIM M KOHIEHTPUPOBAIM C moaydeHueMm 2-(2-(mpem-
OyToKCH )3TOKCH )-8-((4-3THu-2-propdenun)amuno)-5-ioa-7-metun-3,4-quruapo-2, 7-
Hadrupunun-1,6(2H,7H)-auona (143 mr; 81%). MC (XUA/, m/z) coctasnsier 558,1 (M+H).

Cranus 5. TTonyueHue 2-(2-(mpem-0yTOKCH )3TOKCH )-8-((4-3TMI1-2-

dbropdenmn)amuno)-5.7-mumerwi-3,4-nurunpo-2.7-aadtupunus- 1 .6(2H. 7H)-nuona. K

pactBopy  2-(2-(mpem-Gytokcu)sTokch)-8-((4-3Trn-2-propdeHna)aMuHo)-S-Hoa-7-MeThII-
3,4-nmurunpo-2,7-nadprupunun-1,6(2H, 7H)-nrona (143 mr; 0,256 mmoss) B THF (2,5 mur; 0,256
mMmosb) npu 0°C pmobasmsm Pd(Pt-Bus): (13,1 wmr; 0,026 MMomb) € MOCHENYOIUM
nobasiennem xyopuaa mMetmuuHaka(ll) (130 mxir; 0,259 mMonb). CMmech yaaasuiv ¢ JeIsTHOM
O0aHu u mepemMermnBaiu B TeueHHe 45 muHYT. CMeECh pacmpenesuii MeKAy HaChIEHHBIM
NH4Cl (50 mm) u EtOAc (20 min) u BoamHbIil cioli skcrparupoBanu EtOAc (2x15 wmm).
OO0penuneHHbIe Opraanyeckue (aszbl MPOMbIBAIHN paccosioM (40 Mir), Cymnian Haa CyabhaTom

HaTpusl, GUIBTPOBANIM U KOHLEHTpUpoBaiu. OCTATOK OYMIIAIN MOCPEACTBOM KOJOHOYHOMN
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xpomatorpadun, smoupyst cmecbto 0-50% EtOAc/renran ¢ monyuenuem 2-(2-(mpem-
OyTokcu)atoken)-8-((4-3un-2-propdennn)amuno)-5,7-numernn-3,4-quruapo-2, 7-
Harupunun-1,6(2H,7H)-auona (53,7 mr; 47%). MC (XHUA/L, m/z) cocrasisier 446,2 (M+H).

Cranusa 6. Ionyuenue 8-((4-atmi-2-dropdernn)aMuto)-2-(2-ruapOKCUITOKCH)-5.7-

auMeTui-3.4-nurunpo-2.7-sadrupuann-1,.6(2H.7H)-nnona. 2-(2-(mpem-byTokcn)sTokcn)-8-
((4-3Tun-2-propdenun)amuno)-5,7-numernn-3,4-nuruapo-2, 7-nadptupuaus- 1,6(2H, 7H)-
auoH (53,7 mr; 0,121 mmodb) pacTBopsiiu B atieroHutpuie (0,75 M) u mnodasinsiu pochopHyro
kucioty (0,75 wmu). Peakumonnyro cmech HarpeBaiu a0 60°C B TeudeHue 60 MUHYT.
PeakinoHHYI0 CMeCh pacrpenessiii MeXIy HACBIIIEeHHbIM OukapOoHaTom Hatpus (40 mut) u
EtOAc (20 mu). Bognsiii cioit mpomeiBanu EtOAc (2x10 mu). OO0benuHEHHBIE OPraHUYECKHEe
CJIOM TIPOMBIBAJIA HACHIIIEHHBIM OnkapOoHaToMm HaTpus (30 M) 1 paccosiom (25 M), CynImim
Hax cyyibdaTtom HaTpusi, GUIBTPOBAIH U KOHIEHTPpUPOBa. OCTaTOK OYHINAIH MTOCPEICTBOM
KOJIOHOYHOH Xpomarorpaduu, smoupys cMmecbio 0-100% EtOAc/rentan ¢ nonyuenuem 8-((4-
3THN-2-pTopdeHnn)aMuHo )-2-(2-TUAPOKCUITOKCH)- 5, 7-AUMeTHII-3,4-1uruapo-2,7-
naprupunun-1,6-(2H,7H)-nuona (40,6 mr; 87%). 'H SIMP (400 MI'y, CDCl3) § 11.01 (s, 1H),
6.95 (dd, 1H), 6.89 (dd, 1H), 6.77 (t, 1H), 4.53 (t, 1H), 4.02 (t, 2H), 3.75-3.67 (m, 4H), 3.20 (s,
3H), 3.02 (t, 2H), 2.62 (q, 2H), 2.08 (s, 3H), 1.22 (t, 3H) m.n.; MC (XHA]I, m/z) cocTaBnsieT
390,2 (M+H).

IIpumep 45

HO O N NN

8-((4-Huxnomnponui-2-dropdenns )aMuHo )-2-(2-THAPOKCUAITOKCH )-5, 7-numMeTni-3.4-

nuruapo-2.7-vadhtupuaun-1.6(2H,. 7H)-nuon

Ilonywanu B coorBerctBuM ¢ Ilpumepom 44, ucnonedys 4-UUKIONPONUI-2-
¢dTopanumnH BMeCTO 4-3THII-2-(hTOpaHIIIMHA Ha cTaanH 1, ¢ mony4deHnem 8-((4-1uuKiIonpomnui-
2-¢propdenmn)aMuHo)-2-(2-THIPOKCUITOKCH )-S5, 7-nuMeTH-3,4-turunpo-2, 7-Hap TupuIuH-
1,6-(2H,7H)-nuona (30,7 mr; 75%). 'H AMP (400 MI'u, CDCl3) § 11.00 (s, 1H), 6.81-6.71 (m,
3H), 4.52 (t, 1H), 4.02 (m, 2H), 3.75-3.66 (m, 4H), 3.19 (s, 3H), 3.02 (t, 2H), 2.07 (s, 3H), 1.86
(m, 1H), 1.02-0.95 (m, 2H), 0.69-0.63 (m, 2H) m.n.; MC (XUA/l, m/z) cocrasnser 402,2
(M+H).
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IIpumep 46
O HN
NS0

Tpudrtopauerar 8-((4-6pom-2-bropdheHmn)amMuno)-7-Mmetmi-3.4-aurunpo-2.7-aah THpUAUH-
1.6(2H.7H)-nuona

Cranus 1. TTonyueHue metmi-(12)-2-((4-6pom-2-bropdennn)amunao)-4-(2-

STOKCHBHHWII)- 1 -MeTHI-6-0KCO- 1 ,6-AMTrHAPONUPUANH-3 -KapOOKCHIIaTa. 4-bpom-2-

¢dropanumus (492 mr; 2,59 Mmonb) u MeTH-(F)-2-x510p-4-(2-3TOKCUBHHII)- | -MeTHIT-0-0KCO-
1,6-ngurupponupunus-3-kapookcunat (670 mr; 2,47 mmonsb) pacteopsi B THF (12,3 mur; 0,2
M) u oxnaxnanu 1o -78°C B atmocdepe azora. Jobasmsum o kamisim LIHMDS (4,9 mur; 1,0
M/THF; 4,9 mMmonb), 3aTéM CMeChb OCTaBJsUIM HarpeBaTbcsi oT -78°C 1mo TemmepaTtypsl
OKpY’KaroIel cpenpl B TedeHHe | daca. PeakIIMOHHYIO CMeCh TacHJId HACBIIIEHHBIM BOJH.
NH4CI (15 mi), 3arem skcrparupoBanu EtOAc (2x10 mur). OO6bequHeHHbIE OpraHHYECKUE
daser cymmmm  Hanm MgSO4, dunbTpoBamum u  KoHUeHTpupoBamu. OCTATOK OYHINAIU
MOCPEICTBOM KOJIOHOYHOW xpomarorpaduu, smoupysi cMmecbto 0-100% EtOAc/rentan ¢
nojgydyeHueM  MeTui-(£)-2-((4-0pom-2-propdennn)amuno)-4-(2-3TokcuBUHIIN)- | -MeTHII-6-
okco-1,6-nuruaponupuauH-3-kapookcunara (810 mr; 77%). MC (XUAJL, m/z) cocraBnsier
425,0 (M+H).

Cranus 2. [Tonyuenue metmii-2-((4-6pom-2-dropdennsi)aMuHo )- 1 -MeTua-6-okco-4-(2-

okcoaTm)-1,6-nmuruaponupunnn-3-kapbokcunara. K pactBopy metmn-(F)-2-((4-6pom-2-

dTopdenmn)amMmuHO)-4-(2-3TOKCUBUHII )- | -MeTHII-6-0KCO- 1,6-TUTHIPOTUPUAHH-3 -
kapOokcunara (810 mr; 1,90 mmons) B DCM (5,0 min) nobasismu TFA (5,0 mur). Pacteop
OCTaBJISUIA NEPEMELINBATBCS NP TeMIEpaType OKpy»Karoleld cpeapl B TeueHHe 16 4acos,
3aTeM KOHLEeHTpupoBaiu. HeouummeHHyro cmech 3arteM pazdasmsiim DCM (10 mi) u
npoMbiBasii HackieHHbIM BogH. NaHCO3 (10 mut). Opraanueckyro daszy ey Hax MgSOs,
($UIbTpPOBANM U KOHLEHTPUPOBAIU C MOJIydYeHHUEM MeTHI-2-((4-0pom-2-¢pTopdeHnn)aMuHO)-
1-meTun-6-okco-4-(2-okcoatun)-1,6-quruaponupuaut-3-kapOokcuiaTa, KOTOpBIi
UCTIONB30BaNN Oe3 ponoiaHuTenbHON ouncTke (751 mr; 99%). MC (XHA/L, m/z) coctaBnsier
397,0; 399,0 (M+H).

Craguss 3. Tloavuenue 8-((4-6pom-2-hTopdenmn)aMuto)-2-(4-meTokcubeHs3un)-7-

metui-3.4-murunpo-2,7-sadrupunns-1,6(2H, 7H)-nuoHa. Metun-2-((4-6pom-2-
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¢dTopdenmt)aMuHo )- 1 -MeTHI-6-0KCO-4-(2-0KCOITHI)- | ,6-TUTHUIPOTTUPUANH-3 -KapOOKCHIIAT

(751

3

1,89 wmmomnb), (4-merokcudennm)meranamud (272 wmr;, 1,99 wmmonb),
TpuaneTokcuboprunpun Hatpus (441 mr; 2,08 Mmmonb) u ykeycHyro kucnoty (11,4 mr; 0,189
mmoub) pactBopsiii B DCE (19 M) M OCTaBIsIM NepeMeInuBaThbCsl IMPU TEMIIEepaType
OKpy>Karollel cpenpl B TedeHue 1 yaca. PeakinonHyto cMech Harpesanu 10 60°C u ocTasisin
nepeMelnBaThCs B TeueHne | yaca. PeakliMOHHYI0 CMeCh 3aTeM OXJIAKAATN 10 TeMIepaTypbl
okpyskaromei cpenbl, pazdasysi DCM (10 mi) u mpombiBaiu HackimeHHbIM BogH. NaHCOs3
(15 ™). Opranuueckyro ¢(asy cymmam Hag MgSQOs, GumpTpoBamu M KOHLEHTPHUPOBAIH.
OcTaTok OYMINAIH MOCPEICTBOM KOJIOHOYHOM Xpomarorpaduu, smroupyst cmecsro 0-100%
EtOAc/rentan ¢ mnonyuenuem 8-((4-Opom-2-propdenmn)amMuHo)-2-(4-mMeTokcuOeH3 1 )-7-
mMeTui-3,4-muruapo-2,7-sadprupunnn-1,6(2H, 7H)-nnona (630 mr; 69%). MC (XUA/, m/z)
coctasinsieT 486,0 (M+H).

Cranus 4. Ilonyuenue tpudropauerara 8-((4-Opom-2-dbropdennn)aMuto)-7-MEeTHI-

3.4-nurunpo-2.7-vadtupunus-1,6(2H. 7H)-mmona.  8-((4-bpom-2-droppennn)amuno)-2-(4-

MeTOKCUOeH3UN)-7-MeTui-3,4-nurunpo-2, 7-aadptupunns-1,6(2H,7H)-nuon (630 wmr; 1,30
mMMoJib) pactBopsui B TFA (8,0 mur) n HarpeBanu 1o 80°C B reuenne 16 gacos. Peakunonnyro
CMECh OCTaBJISIN OXJIAKAATHCS 10 TEMIEPATypbl OKPYKAIOIIEH Cpenbl U KOHLEHTPUPOBAIIH.
OcraTox OUHULIAJIH MOCPECTBOM obpatenHo-pazoBoit BOXX (5-95%
aneronutpui/H>0/0,1% TFA). ®paxkuum, coxmepkaliue 4YHCTbIH TpeOyeMblil MNPOIYKT,
modummuzupoBanu ¢ nonydeHueMm TtpugTopauerata 8-((4-6pom-2-propdeHin)aMuHo)-7-
meTun-3,4-qurunpo-2,7-sadprupunun-1,6-(2H, 7H)-nuona (226 mr; 48%). 'H AMP (400 MI'w,
CDCl3) 6 11.28 (s, 1H), 7.32-7.29 (m, 1H), 7.23-7.20 (m, 1H), 6.74 (t, 1H), 6.05 (s, 1H), 5.62
(s, 1H), 3.51-3.47 (m, 2H), 3.20 (s, 3H), 2.84 (t, 2H) m.1. MC (XHUA/], m/z) cocraiusiet 366,0;
368,0 (M+H).
IIpumep 47

8-((4-bpom-2-dbropdermwn)amuno)-5.7-numern-3 . 4-nurunpo-2. 7-sadtupuaud- 1. 6(2H, 7H)-

AHMOH
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Cramuss 1. Tonyuenue  8-((4-6pom-2-dbTopdenuns)aMuHo)-5-Hoa-7-meTui-3.4-

auruzapo-2.7-sagtupuans-1.6(2H. 7H)-nmona.  8-((4-bpom-2-propdennn)amMuHo)-7-MeThII-

3,4-nurunpo-2,7-saptupunud-1,6(2H,7H)-nuon (nmony4yensslii B coorsercTBun ¢ I[Ipumepom
46; 41 wr; 0,11 mmonb) u napa-Tonyoncyiab(poHoByr kuciory (29 wr, 0,17 mmonb)
pactBopsuiu B 1 mn pactBopa THF/MeOH 1:1. Yepes 5 munyt nobGasmsmm NIS (N-
HoncykuuHuMEL) (25 mr; 0,11 MMoub). PeakIMOHHYIO CMECh OCTaBJISLTH MEPEMEIIUBATHCS TIPU
TEeMIIepaType OKpYysKarolen cpearl B TedeHne 30 MuHyT. HeouniieHHyo peakiluOHHYIO CMeCh
3areMm pacnpenesuiu Mexkny EtOAc (10 mu) m nHackimenHbiM BomH. NaHCOs (15 wmn) u
skctparuposainn EtOAc (2x5 min). O6penunenHble oprannyeckue (aspr cyummu Hax MgSOs,
(UIBTPOBAIU U KOHIEHTPUPOBAIH ¢ TosyueHueM 8-((4-6pom-2-propdeHm)aMruHo)-5-ioa-7-
meTui-3,4-muruapo-2,7-sadprupunnn-1,6(2H, 7H)-nnona,  koTopelii  ucmosnb3oBad  Oe3
IONOJMHUTENBHOM ouncTkH (55 mr; 100%). MC (XHUA/, m/z) coctasnsier 493,9 (M+H).

Cranus 2. Ionyvuenue 8-((4-Opom-2-dropdermn)aMunao)-5.7-numeri-3.4- tMruipo-

2.7-vabtupuaus-1,.6(2H.7H)-nuona.  8-((4-bpom-2-dpropdenmn)amuno)-S-iion-7-merun-3,4-

murunapo-2,7-saptupunus-1,6(2H,7H)-quon (55 wmr; 0,112 mmons) u  Ouc(tpu-mpem-
oytundochun)namnaanii(0) (5,71 mr; 0,0112 mmons) pacrsopsiu B THF (1,1 mut) u o xaruisam
nobasnsiu xnopun merwiuuHKa(Il) (55,9 Mk, 2 M/THF; 0,112 mmonb). PeakiionHyro cMech
OCTaBJISJIM TIEPEMELINBATLCA TIPU TEMIepaType OKpy»karoueil cpenbl B TeueHHe 1 daca.
Peakunonnyo cmech racunu HacelmeHHbIM BogH. NaHCOs (2 mu), 3aTeM 3KCTparupoBaiu
EtOAc (2x5 mi). O6penuHeHHble opranndeckue ¢aspl cymman Hag MgSOq, unpTpoBanu u
KOHLeHTpupoBasu. OCTaTOK OUYHMINAIN MOCPEACTBOM OOpalneHHO-(pa30Boi xpomartorpaduu,
AJTFOUPYs cMechi0 5-95% anteronuTpui/H>O ¢ nonyyenuem 8-((4-6pom-2-pTopdheHunsT)aMruHo)-
5,7-numeTun-3,4-nuruapo-2,7-nagrupunun-1,6(2H, 7H)-nuona (24 mr; 56%). 'H SIMP (400
MTI'y, CDCI3) 6 11.08 (s, 1H), 7.30-7.27 (m, 1H), 7.18-7.15 (m, 1H), 6.63 (t, 1H), 5.72 (s, 1H),
3.50-3.46 (m, 2H), 3.26 (s, 3H), 2.88 (t, 2H), 2.11 (s, 3H) m.a. MC (XHA]J], m/z) cocraBnsier
380,0 (M+H).
IIpumep 48
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8-((2-Drop-4-tiondenmn)amMubo)-5.7-muMerii-3. 4-nurunpo-2. 7-aadbtupunus- 1. 6(2H. 7H)-

IUOH
8-((4-bpom-2-propdennn)amuno)-5,7-numernn-3,4-nuruapo-2,7-nadprupuaun-1,6-
(2H,7H)-auoH (mosy4eHHbII B COOTBETCTBUU C IpuMepoM 46; 20 mr; 0,053 mmorns), Hoaun
mvenu(l) (2,5 mr; 0,013 mmons), fogun Hatpust (16 mr; 0,11 mmonb) u (15,25)-N1,N2-
OUMETHIIIUKIIOreKcaH-1,2-muamuH (3,7 mr; 0,026 mMmosb) oobenuusan B 1,4-nuokcane (0,5
mit). Peakiuionnyro cmech HarpeBaiau 10 120°C B TeueHue 16 yacoB. PeakllMOHHYIO CMeCh
3aTeM OXJIAXKJAJIU 10 TEMIIEPaTypbl OKPY KArOIel cpenbl, raciiii HachieHHbIM BoxH. NH4Cl
(2 M), 3atem skcTparuposanu EtOAc (2x5 mur). OObequHEeHHbIE OpraHu4YecKie (pa3bl CY LI
Hay MgSOs, punpTpoBaiu U KOHIEHTpUpoBaIU. OCTaTOK OYUINAIH TOCPEACTBOM OOpaIeHHO-
dazosoit BOXKX (5-95% aneronntpun/H20/0,1% TFA). ®@pakiun, conepxamue TpedyeMblii
YHUCTBIA MPOAYKT, OOBEIUHSIIN U MPOAYKT MPEBpaIIaiid B CBOOOIHOE OCHOBAHUE C TIOMOLIBIO
cmecu DCM/NaHCOs; ¢ nonyuenuem 8-((2-¢rop-4-iiondennn)amMmuno)-5,7-numernn-3,4-
muruapo-2,7-nadgrupumun-1,6(2H, 7H)-nuona (5,0 mr; 22%). 'H SIMP (400 MI'u, CDCls) &
11.07 (s, 1H), 7.46-7.43 (m, 1H), 7.36-7.33 (m, 1H), 6.48 (t, 1H), 5.82 (s, 1H), 3.50-3.46 (m,
2H), 3.27 (s, 3H), 2.88 (t, 2H), 2.11 (s, 3H) m.x. MC (XUA/], m/z) cocrausier 428,10 (M+H).
IIpumep 49

Xy
0 HN
e
N0

Tpudrtopauerar 8-((4-tion-2-bropdenns)aMuto)-7-MeTua-3.4-muruapo-2.7-sab TUPUIUH-

1.6(2H.7H)-nuoHa

Cramuss 1. IMonyuenue wmerwi-(F£)-4-(2-stokcusunnn)-2-((2-brop-4-tiondennn)-

amMuHO)-1-MeTu-6-okco- 1.6-nuruaponupumn-3-kapbokcunara. 4-Hon-2-propanmmnu (266

MT; 1,12 wmmomp) u  Metwi~(£)-2-xnop-4-(2-3TokcuBUHMI)- 1 -MeTHII-0-0KCO-1,6-
auruaponupuanH-3-kapookcunar (290 mr; 0,920 mmone) pacteopsuin B THF (9,2 mi) u
oxjaxnanu 1o -78°C B atmochepe N,. JJobasnsum mo karsim LIHMDS (2,1 mot; 1,0 M/THF;
2,1 MMoOITB), 3aTeM CMeCh OCTaBJIsUIM HarpeBaTbes OT -78°C 1o TemmepaTypbl OKPYKaroLIeH
cpensl B TeueHue | vaca. PeakumoHHy0 cMech racui HachimeHHbIM BogH. NH4Cl (10 m),
3areM skcTparuposain EtOAc (2x10 mr). O0benuHeHHbIe Opranuyeckue Gpasbl CYIIHIN Hal

MgSOs, dunpTpoBanu U KOHUEHTpUpOoBaTu. OCTATOK OYHUINATIH MMOCPEACTBOM KOJOHOYHOH

xpomarorpaduu, smoupys cmecbto 0-100% EtOAc/rentan ¢ nmonmyduenueM metui-(£)-4-(2-
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3TOKCUBUHIIN)-2-((2-pTOp-4-Hiondenmn)amuno)- 1 -meTnin-6-okco-1,6-quruaponupuaug-3-
kapOoxcunara (389 wmr; 77%). MC (XHUA/L, m/z) cocraBnsier 473,1 (M+H).

Cranus 2. Ionyvuenue metrmi-2-((4-tion-2-dgropdedmn)amMubo)-1-mermin-6-okco-4-(2-

okcoaTw)-1,6-muruaponupunnn-3-kapbokcunata. K  pactBopy  merun-(£)-2-((4-tion-2-

dTopdenmn)aMuHo)-4-(2-3TOKCUBUHI )- | -MeTHII-6-0KCO- 1 ,0-TUTHIPOTUPUAH-3 -
kapOokcunara (389 mr; 0,824 mmonb) B DCM (4,0 mi1) noGasmsimn TFA (4,0 mu). Pacteop
OCTaBJISUIM NEPEMELINBATBCS NPU TEMIEpPaType OKpy»Karolleld cpenbl B TeueHHe 16 4acos,
3aTeM KOHLEeHTpupoBaiu. HeouummeHHyro cmech 3ateM pazdasmsiim DCM (10 mi) u
npoMbiBasii HackieHHbIM BoH. NaHCO3 (10 mut). Opraanueckyro daszy cyurwmm Hax MgSQOs,
(UIBTPOBAIU M KOHLEHTPUPOBAIH ¢ MOJy4deHrneM MeTui-2-((4-fion-2-dpropdenun)amuno)-1-
MeTUI-6-0KC0-4-(2-0kcoaTII)- 1,6-AUruApONINpUAKH-3-KapOOKCHIaTa, KOTOPBIi
WCTIOJIb30BAIM HETIOCPEICTBEHHO HA CIEAYIOIIEeH cTanuu 0e3 NOMOJHUTEbHOM 09rCcTKH (351
mr; 96%). MC (XUA/L, m/z) cocrasnsier 445,0 (M+H).

Cranguss 3. ITlonyuenue 8-((4-tion-2-dropdenus)amMuto)-2-(4-meTokcuben3mn)-7-

meTi-3.4-murunpo-2,7-sadgrupuann-1,6(2H, 7H)-nnoHa. Metun-2-((4-tion-2-

dTopdermna)amMmuHO)- 1 -MeTHII-6-0KCO-4-(2-0KCO3TIIN)- 1 ,6-TUrHApONPUANH-3-KapOOKCHIIaT
(351 wr; 0,790 wmmonb), (4-merokcudennm)meranamud (114 wmr; 0,830 mmonb),
Tpuauerokcuboprunpun Hatpus (184 mr; 0,869 mmonb) u ykcycHyo kucioty (4,8 mr; 0,079
mmosb) pactBopsii B DCE (10 M) ¥ OCTaBisau INepeMeIlnBaTbCs IMPU TEMIlEpaType
OKpy>karolel cpenbl B TeueHrne | yaca. 3aTeM peakLMOHHYK cMech HarpeBanu a0 60°C u
OCTaBJSUTM TepeMeINnBaThCs B TedeHHe | daca. PeakIMOHHYIO CMeCh 3aTeM OCTaBJIUIN
OXJIAXKIAThCSI 1O TEMIIEPATypbl OKpYsKaromen cpenbl, pazdasisuin DCM (5 mit) u nmpoMbiBan
HachimeHHbiM BogH. NaHCOs3 (10 wmn). Opranuwdeckyro ¢asy cymwmau Hag MgSOs,
¢unbTpoBaNM M KOHUEHTpUpoBaK. OCTaTOK OUHWINAIM TOCPEACTBOM  KOJOHOYHOH
xpomarorpadpun, smoupyst cmeceto 0-100% EtOAc/rentan ¢ monyueHuem 8-((4-ion-2-
dbTopdeHmT)aMuHO )-2-(4-MeTOKCUOeH3 W )-7-MeTHI-3,4-nuruapo-2, 7-aadgrupuaus-1,6-
(2H,7H)-nmona (321 mr; 76%). MC (XUA/L, m/z) coctasnsier 534,1 (M+H).

Cranus 4. IHonyuenue tpudropauerarta 8-((4-tion-2-dropdhenmn)amMuno)-7-Mmetmii-3.4-

auruapo-2.7-vadrupunus-1,6(2H, 7H)-nmoHa. 8-((4-Hon-2-¢propdennn)amuno)-2-(4-

MeTOKCUOEH3UN)-7-MeTui-3,4-nurunpo-2, 7-aadptupuans-1,6(2H,7H)-nuon (321 wmr; 0,602
MMOJIb) pactBopsu B TFA (6,0 mir) n HarpeBanu 1o 60°C B reuenne 16 gacos. Peakunonnyro
CMECh 3aT€M OCTAaBJBUIM OXJAKIOATbCS 1O TEMIepaTypbl OKpY’KaroIled cpeabl U

KOHIeHTpupoBaau. OCTaTOK OYHINAIN MOCPeAcTBOM oOpatieHHO-pazoBoii BOXX (5-95%
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anerountpui/H>0/0,1% TFA). ®pakuum, coxmepkaiiue 4YHCTbIA TpeOyeMblil MPOIYKT,
mnopuIM3upoBaId ¢ rnonydeHueM Tpudropauerata 8-((4-fion-2-propdenmn)amuno)-7-
MeTun-3,4-murunpo-2,7-sadprupunun-1,6-(2H, 7H)-nuona (102 mr; 41%). 'H AMP (400 MI'w,
CDCl3) & 11.27 (s, 1H), 7.48-7.45 (m, 1H), 7.40-7.38 (m, 1H), 6.58 (t, 1H), 6.05 (s, 1H), 5.84
(s, 1H), 3.51-3.47 (m, 2H), 3.20 (s, 3H), 2.84 (t, 2H) m.n. MC (XU A/I, m/z) cocrasmusier 414,0
(M+H).

IIpumep S0

X
O HN
7~
X0

Tpudropauerar 8-((2-brop-4-(MeTuaTuo)desmwn)aMuao)-7-metmi-3 . 4-qnuruapo-2.7-

"adTupuaug-1.6(2H. 7H)-nuona

Cranus 1. TTonyuenue meti-(12)-4-(2-3toxkcusunnn )-2-((2-drop-4-

(MeTuirTno )deHnn JaMuHo )- 1 -MeTUI-6-0KkCo- 1 .6-TUruaApOnUpUINH-3-KapOokcmiarta. MeTui-

(£)-2-xn0p-4-(2-3TOKCUBUHUN)- | -MeTUI-6-0KCcO-1,6-muruaponupunuH-3-kapookcunar (400
mr; 1,47 Mmmonb) u 2-¢pTop-4-(meruntro)anunus (243 mr; 1,55 mmons) pactBopsinu B THF (9,8
mit) u oxyaxaanu 1o -78°C B armocdepe Na. lobasmsumm o xarusim LIHMDS (2,9 mir;, 1,0
M/THF; 2,9 mmonb), 3aTeM cMeCh OCTaBJsIM HarpeBatbCst OoT -78°C 1m0 Temmeparypsl
OKpy>KaroIlel cpenpl B TeueHHe 1 daca. PeakIMOHHYIO CMeCh racHJIM HACBILIEHHBIM BOJH.
NH4CI (10 wmin), 3arem skcrparupoBanu EtOAc (2x10 mur). OO0benuHeHHbIE OpraHUYECKUE
daspr cymunu Haxn MgSOs, QunbTpoBasM W KOHUEHTpUpoBaiUd. OCTaTOK OYMIIAIIH
MOCPENCTBOM KOJIOHOYHOW xpomartorpaduu, smoupys cmecbio 0-100% EtOAc/rentan ¢
MOJy4YeHUEM mMeTui-(£)-4-(2-sTokcuBunmni)-2-((2-¢prop-4-(merrnTro)pernn)amuHo)- 1 -
MeTUII-6-0KCco-1,6-guruaponupuaun-3-kapbokcunara (495 wmr; 86%). MC (XUAJ, m/z)
coctasinsiet 393,1 (M+H).

Craguss 2. Ionyuenue wmerwii-2-((2-drop-4-(metuntuo)desuwn)amMusao)-1-meTmi-6-

oKc0-4-(2-okcoaTmn)-1,6-nuruaponupunann-3-kapookcunara. K pacrBopy metmi-(£)-4-(2-

3TOKCUBUHIIN)-2-((2-PpTOp-4-(MeTnnTHO)pennn)amuno)- 1 -meTrn-6-okco-1,6-

auruAponupuanH-3-kapookcunara (495 mr; 1,26 mmons) B DCM (4,0 mi) noGasmsmn TFA
(4,0 mum). PacTBOp OCTaBISsIM MEpEMEIINBATBHCA NPU TEMIIEPAType OKPY’KAroIIel cpenbl B
TE4YEeHHe HOYHM, 3aTeM KOHIeHTpupoBain. Heounimennyto cmech 3ateM pasdasisiimn DCM (10

mu1) U1 ipomMbiBaiy HachimeHHbIM BogH. NaHCOs (10 mu). Opranndeckyro a3y cymmnm Haz
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MgSO4, ¢QunapTpoBamM U KOHLEHTPUPOBAIM C monydeHHneM MeTuia-2-((2-gprop-4-
(MeTrTHO ) EHUIT )aMHUHO)- 1 -MeTUI-6-0KCO-4-(2-0kCo3TUN)-1,6-AUrHAPONUPUINH-3 -
kapOoKcUiiaTa, KOTOPbIH HUCIONB30BaIN Oe3 momnoynHuTenbHON ounctku (391 mr; 85%). MC
(XUAJ, m/z) coctaBnsiet 365,1 (M+H).

Cranus 3. IMonyuenue 8-((2-drop-4-(mermrtuo)dednn)aMuHo )-2-(4-MeTOKCHOeH3 11 )-

7-metun-3.4-nurunpo-2,7-sadrupunns-1,6(2H, 7H)-auoHa. Metun-2-((2-pTop-4-

(MeTrnTHO)-PeHUT)aMUHO)- | -MeTHII-6-0KCO-4-(2-0KCO3THI)- 1 ,6-TUTHIPONTPUANH-3 -
kapOokcmnar (391 wmr; 1,07 mmons), (4-merokcudennn)meranamun (155 mr; 1,13 mmons),
Tpuauerokcuboprunpun Hatpus (250 mr; 1,18 Mmoinb) u ykcycHyo kuciory (6,4 mr; 0,079
mMosib) pactBopsuii B DCE (11 M) ¥ OCTaBISLTM NEPEMEINUBATBCS TMPH TEMIIEPaType
OKpY’Karolel cpenpl B TeueHHe 1 yaca. 3aTeM peakIMOHHYK cMech HarpeBanu a0 60°C u
OCTaBJSIM TIEPEMELITNBAThCA B TeueHHe | uaca. PeakIMOHHYI0 CMeCh 3aTeéM OCTaBJISLIN
OXJIAXKIATBCSI 1O TEMIIEPATypbl OKpYsKaroiuel cpenspl, pazdasisuin DCM (5 mi) u mpoMbiBain
HaceimeHHbiM BogH. NaHCOs; (10 mn). Opranumdeckyro ¢asy cymwmm Hag MgSOs,
¢unbTpoBaN M KOHUEHTpUpoBanu. OCTaTOK OUHWINAIM TIOCPEACTBOM  KOJOHOYHOH
xpomarorpadpun, smoupyst cmecbto 0-100% EtOAc/rentan ¢ nmonmyuenuem 8-((2-¢prop-4-
(MeTrTHO )pEHMIT )aMUHO)-2-(4-MeTOKCUOEH3MIT)-7-MeTHII-3,4-auruapo-2, 7-Hap THpUANH-
1,6(2H,7H)-nuona (401 mr; 82%). MC (XA, m/z) cocrasnser 454,1 (M+H).

Cranus 4. Ilonyuenue tpudropauerata 8-((2-drop-4-(MmeTmiTuo)deHns)aMmuHo)-7-

MeTmi-3 4-murunpo-2.7-sabrupuans-1,6(2H, 7TH)-nuona.  8-((2-®@rop-4-(MeTnnrno)pernn)-
aMHHO)-2-(4-meTtokcuben3mn)-7-metui-3,4-muruapo-2,7-nadprupunus-1,6(2H, 7H)-nuon (401
mr; 0,884 mmonb) pactBopsiin B TFA (8,0 M) u HarpeBamu 1o 60°C B Teyenue 16 4acos.
PeaknoHHYI0 CMECh 3aTeM OCTaBJISLIN OXJIAKIAATHCS A0 TEMIIEPATYPhl OKPYIKArOIIEH Cpelbl U
KOHIeHTpupoBaau. OCTaTOK OYHMINAIU MOCPEACTBOM oOpareHHO-(pazoBoii BOXX (5-95%
anerountpui/H20/0,1% TFA). ®pakuum, conmepkamue TpeOyeMblii YUCTBIH MPOAYKT,
o0benuHsUIM W JHOPHIM3UpOBANIM ¢ monydeHneM Tpudropauerata 8-((2-¢rop-4-
(MeTrITHO )pEHMIT )aMHUHO)-7-MeTUI-3,4-nuruapo-2,7-aadptupunns-1,6(2H,7H)-nnona (131
mr; 44%). 'H SIMP (400 MI', CDCl3) 8 11.10 (s, 1H), 7.04-6.96 (m, 2H), 6.84 (t, 1H), 6.49 (s,
1H), 6.11 (s, 1H), 3.53-3.49 (m, 2H), 3.20 (s, 3H), 2.85 (t, 2H), 2.48 (s, 3H) m.n. MC (XUA/]],
m/z) cocrasiyisier 334,1 (M+H).
IIpumep 51
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FD/\
O HN
"0

8-((4-Dtun-2-propdenun))amuno)-7-metmi-3 . 4-nmurunpo-2.7-sadtupunus- 1 .6(2H. 7H)-nuon

[Monyyanu B coorBercTBHH ¢ [Ipumepom 50, ucnonb3ys 4-3Tui-2-QTopaHUIMH BMECTO
2-¢prop-4-(MEeTHIITHO )aHUJIMHA Ha cTanuu 1, ¢ monydernem 3-((4-3Tun-2-gropdheHnn)aMuHo)-
7-metun-3,4-murunpo-2, 7-sadtupunun-1,6(2H, 7TH)-nuona (14,9 mr; 47%). 'H SAMP (400
MI'y, CDCl3) & 11.25 (s, 1H), 6.95 (m, 1H), 6.90 (m, 1H), 6.81 (t, 1H), 6.06 (s, 1H), 5.99 (s,
1H), 3.48 (m, 2H), 3.17 (s, 3H), 2.82 (t, 2H), 2.62 (q, 2H), 1.22 (t, 3H) m.1.; MC (XUA/, m/z)
coctasinsietr 316,1 (M+H).

IIpumep 52

F
O HN

X0

8-((4-IHuxnonponui-2-Gropd eHui JaMUuHO )-7-MeTUI-3 . 4-nuruapo-2. 7-aadh TUpU AU H-

1.6(2H. 7H)-nnon

ITonyuyanu B coorBerctBuu ¢ Ilpumepom 50, wucnonw3ys 4-UUKIONPONUI-2-
¢TopanumuH BMecTO 2-(hTOop-4-(MeTMNTHO)aHMIMHA Ha craaud 1, ¢ mojydeHuem 8-((4-
UKJI0nponui-2-hropheHm JaMuHo)-7-meTui-3,4-nuruapo-2, 7-nadp tupunus- 1,6(2H, 7H)-
muoHa (5,8 mr; 17%). 'H SIMP (400 MI'u, CDCl3) § 11.24 (s, 1H), 6.83-6.75 (m, 3H), 5.99 (s,
1H), 5.94 (s, 1H), 3.48 (dt, 2H), 3.16 (s, 3H), 2.82 (t, 2H), 1.86 (m, 1H), 1.02-0.95 (m, 2H),
0.69-0.62 (m, 2H) m.1.; MC (XUA/L, m/z) coctasnsier 328,1 (M+H).

IIpumep 53

F O\rF
0 HN:: F
X0

8-((4-(Audropmerokcu)-2-dbropdesnn))aMuto)-7-MmeTui-3 . 4-nurunpo-2. 7-sad THpUAUH-

1.6(2H.7H)-nuou
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ITonyganu B cootBerctBuM ¢ Ilpumepom 50, ucnons3ys 4-(audropmerokcn)-2-
¢TopanmuH BMecTO 2-pTOp-4-(MeTHWATHO)aHWIMHA HAa craauu 1, ¢ momydeHuem 8-((4-
(mudpTopmerokcu)-2-propdeHn)aMuHo)-7-mMeTu-3,4-1uruapo-2, 7-Hap THpUAUH-
1,6(2H,7H)-auona (30,6 mr; 47%). 'H SIMP (400 MT't, CDCl3) § 11.29 (s, 1H), 6.97 (m, 1H),
6.91-6.84 (m, 2H), 6.49 (t, 1H), 6.03 (s, 1H), 5.79 (s, 1H), 3.49 (dt, 2H), 3.19 (s, 3H), 2.84 (t,
2H) m.xo.; MC (XUAJ, m/z) coctasnsier 354,1 (M+H).

IIpumep 54

FD/\/
O HN
X0

8-((2-Drop-4-npormundeHn)aMuHo)-7-MeTi-3 . 4-nuruapo-2. 7-sadbrupuaug-1.6(2H, 7H)-

JUOH

Craguu 1-4. Tonyuenne 8-((4-ajumnn-2-gropdeHun)aMiuHo)-7-MeTii-3,4- IMruapo-

2, 7-nadrupunnn-1,6(2H,7H)-nuona. [Tonyvanu B coorBercTBuu ¢ [Ipumepom 50, ucnoms3ys

4-annmun-2-GpTopaHiuH BMeCTO 2-(pTop-4-(METHIITHO )AHUJTITHA HA CTaquu 1, ¢ moyyueHuem 8-
((4-ammun-2-propdennn)amMuno)-7-meTui-3,4-quruapo-2, 7-nadprupunus-1,6(2H, 7H)-nnona
(3,8 mr; 10%). '"H AMP (400 MI'u, CDCl3) & 11.27 (s, 1H), 7.09 (dd, 1H), 7.01 (dd, 1H), 6.80
(t, 1H), 6.35-6.28 (m, 1H), 6.25-6.15 (m, 1H), 6.01 (s, 1H), 5.85 (s, 1H), 3.49 (dt, 2H), 3.19 (s,
3H), 2.83 (t, 2H), 1.88 (dd, 2H) m.xn.; MC (XHUA/], m/z) cocrasisier 328,1 (M+H).

Cranus 5. [Honyuyenue 8-((2-dbrop-4-nponmiienns))JaMuto )-7-MeTii-3.4-turuapo-2.7-

HadTupunu-1,6(2H, 7H)-nuoHa. IMepememnBaemyro CMECh 8-((4-ammmn-2-

>

dTopdenmn)amuHo)-7-meTii-3,4-quruapo-2, 7-naptupuaun-1,6(2H, 7H)-nuona (3,8 wr;
0,012 mmonn) u Pd/C (5%, Tun Degussa; 1 mr; 0,009 mmons) B MeOH (0,5 mi) nerasupoBajiu
u nepeMeminBaiu B atmocepe Hr B Teuenne 24 vacoB. PeakMOHHYIO cMech pa30aBIisiin
DCM, ¢unprpoBanu u QuuibTpaT KOHLEHTpHpPOBadH. (OCTATOK OYMINAIHM IOCPEICTBOM
oOpamenHo-¢pazoBoit BOXKX (5-95% aneronurpun/sona/0,1% TFA B Teuenune 20 MUHYT) U
qHCThIe (PPaKIUN OOBEIMHSIIN, IPOMBIBAIN HACBILIICHHBIM OMKapOOHATOM M 3KCTParupoBaIH
EtOAc (3x10 ™). OObenuHEHHblIE OpPTaHUYECKHE CJIOM IPOMBIBAJIM HACBIIIEHHBIM
Oukapbonarom (30 mi) u paccosniom (30 MiT), CyIINIH Hax Cyib(aToM HaTpusi, QUIBTPOBAIHN U
KOHLIEHTPUPOBAIH € noyueHneM 8-((2-¢rop-4-nponundeHn)aMuHo )-7-MeThII-3,4-TUruapo-
2,7-nagrupunun-1,6(2H,7H)-nuona (2,5 mr; 65%). 'H SIMP (400 MI'u, CDCl3) & 11.22 (s,
1H), 6.93 (dd, 1H), 6.88 (m, 1H), 6.81 (t, 1H), 5.99 (s, 1H), 5.81 (s, 1H), 3.48 (dt, 2H), 3.17 (s,
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3H), 2.83 (t, 2H), 2.55 (t, 2H), 1.62 (m, 2H), 0.92 (t, 3H) m.x.; MC (XHA]], m/z) coctaBnsier
330,1 (M+H).
IIpumep S5

8-((2-Dr1op-4-(MmeTuntuo)bernn)amMmuuo)-5. 7-numetnn-3 . 4-muruapo-2. 7-sab Tup U uH-

1.6(2H.7H)-nuou

Cragus 1. Ilonyuenue 8-((2-drop-4-(mermiruo)dedns)aMuHo)-5-ioa-7-mermi-3.4-

aurunpo-2.7-vadbrupunud-1,6(2H. 7H)-nuona.  8~((2-Prop-4-(meTnntuo)peHrn)aMmuHo)-7-

meTui-3,4-muruapo-2,7-sadprupuann-1,6(2H, 7H)-nnon (41,2 wmr; 0,124 mmonb) u napa-
TonyoscyibpoHoByro kucioty (31,9 wmr; 0,185 mmonb) pactBopsiii B 1 M1 pacTBopa
THF/MeOH 1:1. Yepes 5 munyT noGasisnu NIS (27,8 mr; 0,124 mmonp). PeakiimoHHYIO CMeCh
OCTaBJISUIA NEPEMELINBATLCS MPU TEMIIEPAType OKPY Karollel cpenpl B TeueHue 30 MUHYT.
HeounmmenHyro peakLHMOHHYIO cMech 3areM pacnpepesuin Mmexay EtOAc (10 mu) u
HacbimeHHbIM BogH. NaHCOs (15 mi) u sxcrparupoBanu EtOAc (2x5 mu). OO6bennHeHHbIE
opranuueckue ¢aspl cymmnan Hax MgSOs, ¢unbrpoBamn M KoHUEHTpupoBanu. OcCTaTok
OYMINAIMA TOCPEICTBOM KOJOHOYHOH Xpomarorpaduu, smoupys cmecero  10-80%
EtOAc/rentan ¢ monyuenuem  8-((4-Opom-2-propdenun)amuno)-S-tion-7-merui-3,4-
aurunpo-2,7-vnaptupunus-1,6(2H,7H)-nquona (37 wmr; 65%). MC (XUA/l, m/z) cocrasiser
460,0 (M+H).

Craguss 2. Iloayuenue 8-((2-drop-4-(merunrtuo)deHusn)aMuuao)-5. 7-numerii-3.4-

aurunpo-2.7-vadbrupunun-1,6(2H. 7H)-nuona.  8~((2-Drop-4-(MeTuntuo ))peHr)aMuHo)-5-

Hon-7-metun-3,4-nurunpo-2,7-aadrupuans-1,6(2H, 7H)-nuon (37,0 mr; 0,0806 mMmonb) u
ouc(rpu-mpem-oyrundochun)namuianmnii(0) (4,12 mr; 0,00806 mmors) pacrsopsiu B THF (0,8
M) ¥ 1o KarusiM noOasssma xaopun mMeruiaimaka(ll) (80,6 mxur; 2 M/THEF; 0,161 mmons).
PeakinoHHYIO0 CMECh OCTABIISUIM NEPEMELINBATHCS MIPH TEMIIEPAType OKPY KAroIell cpenbl B
teyeHne | gaca. PeakumonHyro cmech racuiau HaceimeHHbIM BogH. NH4Cl (2 wmu), 3atem
skctparuposainn EtOAc (2x5 mi). OOpennHeHHble oprannyueckue ¢asel cyumry Hax MgSOs,
¢unbTpoBaN M KOHHEHTpUpoBatH. OCTATOK OUYHMINAIH TOCPEACTBOM OOpalneHHO-(pa3z0oBoH

B2XKX (5-95% aueronutpun/H,0/0,1% TFA). ®@pakuun, conepskamue TpeOyeMblii YUCThIN
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NPOAYKT, OOBEIUHSIIN U MPOAYKT MPEBPAINAId B CBOOOIHOE OCHOBAHHE C IOMOIIBIO CMECH
DCM/NaHCOs; c¢ mnonyuenuem 8-((2-prop-4-(merunruo)penmn)amuto)-5,7-qumerni-3,4-
murunpo-2, 7-nadgrupumun-1,6(2H, 7H)-nuona (15,5 mr; 55%). 'H AMP (400 MI'u, CDCl3) §
11.10 (s, 1H), 7.04-7.01 (m, 1H), 6.95-6.93 (m, 1H), 6.71 (t, 1H), 5.96 (s, 1H), 3.49-3.46 (m,
2H), 3.25 (s, 3H), 2.87 (t, 2H), 2.46 (s, 3H), 2.11 (s, 3H) m.a. MC (XHUA]], m/z) cocrassieT
348,1 (M+H).

IIpumep 56

FD/\
O HN
HN” N2 N7

NNo

8-((4-O1tun-2-bropdennn)amuno)-5. 7-numerni-3 . 4-nurnapo-2.7-sabrupunun-1.6(2H, 7H)-

JUOH

ITonyganu B coorBerctBuu ¢ Ilpumepom 55, wucnome3ys — 8-((4->Tmin-2-
dropdernn)amuHo)-7-meTr-3,4-guruapo-2,7-naprupunud-1,6(2H, 7H)-nuon  (monyueHHbIH
B coorsercTBuM C [Ipumepom 51) Bmecto 8-((2-¢pTop-4-(MeTunTHO)PEHNUT)aMUHO)-7-METHII-
3,4-nurunpo-2,7-naptupunud-1,6(2H,7H)-nuona Ha craguu 1, ¢ nonyyenuem 8-((4-3tmn-2-
dTopdenmn)amMmuno)-5,7-numernn-3,4-nuruapo-2, 7-naptupunus-1,6(2H,7H)-nuona (6,7 wmr;
62%). 'H AMP (400 MI', CDCl3) & 11.06 (s, 1H), 6.94 (dd, 1H), 6.86 (dd, 1H), 6.72 (t, 1H),
5.87 (s, 1H), 3.47 (dt, 2H), 3.23 (s, 3H), 2.87 (t, 2H), 2.61 (q, 2H), 2.11 (s, 3H), 1.21(t, 3H)
m.1.; MC (XUAJL, m/z) cocrasisier 330,2 (M+H).

IIpumep 57

8-((4-Huxnonponun-2-gpropdenmn)aMubo)-5. 7-nuMmerii-3 . 4-nuruapo-2, 7-aadh TUpU U H-

1.6(2H.7H)-nvou

ITonyganmu B coorBerctBuu ¢ llpumepom 55, ucnonw3ys 8-((4-umkionponui-2-
dTopdernn)amuHo)-7-meTii-3,4-guruapo-2,7-naprupunud-1,6(2H, 7H)-nuon  (monyueHHbIH

B coorBercTBuM ¢ [Ipumepom 52) Bmecto 8-((2-¢pTop-4-(MeTunTHO)PEHNUT)aMUHO)-7-METHII-
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3,4-nurunpo-2,7-naptupunus-1,6(2H,7H)-nmona wa cragum 1, ¢ mnonydenuem 8-((4-

LUKJIONPONUI-2-pTopdeHit )JaMuHo)-5, 7-numeT-3,4-nurunpo-2, 7-nap Tupu aAnH-

1,6(2H,7H)-nuona (2,3 mr; 47%). 'H AMP (400 MI'u, CDCl3) & 11.05 (s, 1H), 6.80-6.75 (m,

2H), 6.69 (t, 1H), 5.80 (s, 1H), 3.47 (dt, 2H), 3.22 (s, 3H), 2.87 (t, 2H), 2.10 (s, 3H), 1.85 (m,

1H), 1.00-0.94 (m, 2H), 0.67-0.61 (m, 2H) m.1.; MC (XHUA/I, m/z) cocrasnser 342,2 (M+H).
IIpumep 58

F o._F
oy
O HN F

HN” N2 N7

8-((4-(udropmerokcu)-2-bropdennn)amuno)-5,7-numetnn-3.4-muruapo-2. 7-sad THPpU U H-

1.6(2H.7H)-nuou

ITonyuanmu B coorBercTBuu ¢ Ilpumepom 55, ucnons3ys 8-((4-(mudropmerokcn)-2-
dTopdenmn)amuHo)-7-meTi-3,4-gurunpo-2, 7-naprupunud-1,6(2H, 7H)-nuon  (monyueHHbIH
B cootBercTBuM C [Ipumepom 53) Bmecto 8-((2-¢pTop-4-(MeTunTHO)PEeHNT)aMHUHO)-7-METHII-
3,4-nurunpo-2,7-naptupunus-1,6(2H,7H)-nmona wa cragum 1, ¢ mnonydenuem 8-((4-
(mudpTopmerokcn)-2-propdpennn)amuno)-5,7-numernin-3,4-nuruapo-2, 7-aadprupuaus-1,6-
(2H,7H)-muona (9,5 mr; 41%). 'H IMP (400 MI'u, CDCl3) & 11.09 (s, 1H), 6.96 (dd, 1H), 6.87-
6.82 (m, 1H), 6.76 (t, 1H), 6.47 (t, 1H), 6.01 (s, 1H), 3.48 (dt, 2H), 3.25 (s, 3H), 2.88 (t, 2H),
2.11 (s, 3H) m.n.; MC (XUA], m/z) coctaBnsier 368,1 (M+H).

IIpumep 59

CIjQ/Br
O HN
HN” N2 N7

X0

8-((4-bpom-2-xopdenmn ))amuno)-7-metui-3 . 4-muruapo-2.7-sadbrupuauns-1.6(2H. 7H)-nuon

Cramus 1. ITonyuenue metui-(£)-2-((4-6pom-2-xJiopd enni )JamuHo )-4-(2-

STOKCUBUHWII)- | -MeTHII-6-0Kc0-1.6-nmuruaponupunuH-3-kapdokcunara. Metwmn-(£)-2-xyop-4-

(2-sTOKCHBHHMIN)- | -MeTUI-6-0KCO- 1,6-auruaponupuann-3-kapookcmnar (140 wr; 0,515
MMOJIb) U 4-Opom-2-xnopanmwiuH (108 mr; 0,520 mmons) pactBopsiin B THF (5,2 M) u
oxjaxaanu 1o -78°C B atmochepe Na. Jlobasnsum mo karsim LIHMDS (1,0 mut; 1,0 M/THF;

1,0 MMoOJIB), 3aTeM CMeCh OCTaBJSUIM HarpeBaTbCs OT -78°C o TemmepaTypbl OKPY KaroLIei
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cpensl B TeueHue | vaca. Peakimonnyro cmech racuiu HachimeHHbIM BogH. NH4Cl (5 mn),
3ateM skcrparupoBasin EtOAc (2x5 mur). OObenuHeHHble opraHndeckue (asbl CYLIMIA HaJ
MgSO4, punprpoBanu u koHUEeHTpUpPOBaNIU. OCTATOK OUYHUINAIU MOCPEACTBOM KOJOHOUHOH
xpomatorpaduu, smoupyst cmeceto 0-100% EtOAc/rentan ¢ nonyuenuem merun-(£)-2-((4-
Opom-2-xnopdenn)aMuHo)-4-(2-3TOKCUBUHUI)- | -MeTHII-6-0KCO- 1 ,6-TUruAponupuInH-3-
kapOokcunara (145 mr; 64%). MC (XHA/L, m/z) cocraBnsier 441,0; 443,0 (M+H).

Cranus 2. IMonyuenune metusi-2-((4-6pom-2-xsiopdheHn)aMuHo )- 1 -metmii-6-okco-4-(2-

okcoaTmn)-1,6-nmurunponupunmn-3-kapbokcunara. K pactBopy mermn-(F)-2-((4-6pom-2-

XJI0p¢h eHIIT)aMUHO )-4-(2-3TOKCUBHHMUI )- | -MeTHII-6-0KCO- | ,6-TUruaponupuInH-3-
kapOokcunara (145 mr; 0,328 mmonb) B8 DCM (2,0 M) noGasmsimn TFA (2,0 mur). Pacteop
OCTaBJISIM MIEPEMEIINBATECS IIPH TEMITEPATYPE OKPYKAOLIEH Cpeabl B TEUCHHUE HOYH, 3aTEM
KOHLIEHTpUpoBaiu. HeounmeHHyro cmech 3ateM pazdasmsuin DCM (5 mir) m mpombiBasiu
HacbieHHbIM BogH. NaHCOs (5 mur). Opraandeckyto ¢asy cymmnu Hax MgSOs, unbTpoBanu
U KOHLEHTPUPOBAIH C TMOJy4deHHeM MeTui-2-((4-0pom-2-xiopdennn)aMuHo)-1-meTun-6-
0KCO-4-(2-0KCO3THN)-1,6-TUTrHAPONHPUANH-3-KapOOKCHUIaTa, KOTOPBI HCHONMB30BATH Oe3
nonogHUTENbHOM ouncTku (136 mr; 100%). MC (XHA/L, m/z) cocraBmsier 415,2 (M+H).

Cranuss 3. Ilonyuenue 8-((4-6pom-2-xjopdennn)amMmuHo)-2-(4-MmeTokcuben3mn)-7-

metui-3.4-muruapo-2.7-sadrupunans-1,6(2H, 7H)-nuoHa. Metun-2-((4-6pom-2-

xJ10p¢heHII1)aMUHO)- 1 -MeTUIT-6-0kC0-4-(2-0kCcoaTUN)-1,6-AurnaAponupuanH-3-kapOOKCUIaT
(136 wr; 0,329 wmmonb), (4-metokcudenun)meranamun (47,4 wr; 0,345 wmmonb),
TpuaueTokcuboprunpun Hatpus (76,6 mr; 0,362 MMOJIb) U YKCYCHYIO Kucnoty (2,0 mr; 0,033
mMmoJib) pactBopsiii B DCE (3,3 M) ¥ OCTaBJisAIM TNepeMelIuBaThCs MPU TEMIIEpaType
OKpYy>Karomel cpeabl B TedeHue 1 yaca. 3aTeM peakIMOHHYI0 cMech HarpeBanu a0 60°C wu
OCTAaBJISIM TIEPEMELINBAThC B TeueHHe | uaca. PeakIMOHHYH0 CMeCh 3aTeéM OCTaBJISUIU
OXJIAXKIATBCSI 1O TEMIIEPATypbl OKpYsKaromen cpenpl, pazdasimsuin DCM (5 mu) u mpoMbiBasin
HaceieHHbIM BogH. NaHCOs3 (10 wmn). Opranwdeckyro ¢asy cymmmu Hag MgSOs,
¢unbTpoBaNM M KOHUEHTpUpoBaiK. OCTaTOK OUHWINAIM TIOCPEACTBOM  KOJOHOYHOH
xpomarorpadun, smoupyst cmecbio 0-100% EtOAc/rentan ¢ nonydenuem 8-((4-Opom-2-
xj10pdeHT)aMiuHO)-2-(4-MeToKCUOeH3 M )-7-MeTHII-3,4-nuruapo-2, 7-nadptupuaus-1,6-
(2H,7H)-nuona (104 mr; 63%). MC (XUA/L, m/z) coctasnsier 502,1; 504,1 (M+H).

Cranus 4. ITonyuyenue 8-((4-6pom-2-xJyi0pdheHuns)JaMUuHO)-7-MeTuI-3.4-nuruapo-2.7-

HaTupunua-1,6(2H, 7H)-nuona. 8-((4-bpom-2-xopdenmn)amuHo)-2-(4-MeToKkCHOeH3 M )-7-

metui-3,4-muruapo-2,7-sadprupunns-1,6(2H, 7H)-nuon (79,1 mr; 0,207 MMOJIb) pacTBOPSUIIU B
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TFA (3,0 mn) u HarpeBanu 10 60°C B Tevuenue 16 yacos. PeakinoHHYI0 CMeCh 3aT€M OCTaBIISLTN
OXJIAXKIAThCSI IO TEMIEepPaTypbl OKpPY>KaroIlel cpeabl U KOHIEeHTpupoBanu. OCTaToK O4MIIaIn
nocpencTsoM odpateHHo-(hazoBoi BOXKX (5-95% auneronntpun/H20/0,1% TFA). @paxiuwy,
cozpeprKatye TpeOyeMblil YUCTbIH MPOAYKT, OOBEINHSITN U MPOAYKT MPEBPALIAIH B CBOOOAHOE
ocHoBanne ¢ mnomomblo cmecu DCM/NaHCOs; ¢ nonmydenuem  8-((4-Opom-2-
XJIOp(eHUIT)aMHHO)-7-MeTUI-3,4-nuruapo-2, 7-nadrupunun-1,6(2H, 7H)-nurona (28 mr; 35%).
'H SIMP (400 MI'u, CDCls) & 11.27 (s, 1H), 7.61 (d, 1H), 7.31-7.28 (m, 1H), 6.60-6.57 (m,
1H), 6.07 (t, 1H), 5.63 (s, 1H), 3.52-3.48 (m, 2H), 3.17 (s, 3H), 2.85 (t, 2H) m.n. MC (XUA/]],
m/z) cocrasiisier 382,0; 384,0 (M+H).
IIpumep 60

Xy
O HN
HO _~ e
=
N N - TFA
X 0]

Tpudropauerar 8-((4-Opom-2-dropdheHmn)aMuto)-2-(2-ruIpOKCUITUNA )- 7-MeTUII-3.4-

ouruapo-2.7-vadrupunun-1.6(2H. 7H)-anoHa

Cranus 1. TTonyueHue METWJI-2-XJ10D- 1 -MeTmi-6-0kco-4-(2-oxcodtun)-1.6-

IuruaponupuanH-3-kapobokcmaara. K pactBopy mermn-(£)-2-xmop-4-(2-3TOKCUBUHII)- 1 -

MeTmI-6-0kco-1,6-nuruaponupunus-3-kapookcmnara (331 mr; 1,22 mmoins) 8 DCM (5,0 mu)
nobasmsmn  TFA (5,0 mun). PactBop ocraBnsiam mepeMelMBaTbCs IIPU  TeMIepaType
OKpY’Karollel cpenbl B TeueHHe 16 4acoB, 3aTeM KOHLEHTpupoBaiu. HeounineHHyo cMmech
3areM paszbasyisiin DCM (10 mu1) u npombiBaiu HackimeHHbIM BoxH. NaHCOs (10 wmn).
Opranndeckyto $aszy cymmnu Hax MgSOs, GunbTpoBaiy U KOHLIEHTPUPOBAJIH C MOJTYYEHHEM
METHJI-2-XJIOp- | -MeTH1-6-0KCO-4-(2-0KCO3TII)- 1, 6-TUTrHaAPONMPUINH-3 -KapOOKCHUIaTa,
KOTOPBIA UCTIONB30BAIM Oe3 nomojgHuTenbHOU ouuctku (236 mr; 80%). MC (XUA/, m/z)
coctasinsiet 244,1 (M+H).

Cramuss 2. TlonyuyeHue  8-xy10p-2-(2-TUAPOKCUSTHN )-7-MeTWI-3.4-nurunpo-2.7-

Hadrupuaune-1,6(2H, 7H)-nnoHa. Mertun-2-xnop- 1 -metun-6-okco-4-(2-okcoatun)-1,6-

auruaponupunns-3-kapookcunar (122 mr; 0,501 mmons), 2-((mpem-0y TUATUMETUIICHUITILI)-
okcn)atan-1-amun (105 mr; 0,601 mmons), Tpuanerokcubopruapun Hatpus (127 mr; 0,601
MMOJIb) B YKCYCHYIO Kucioty (6,0 mr; 0,10 mmons) pactBopsin B DCE (5 M) u ocraBisim
NepPEeMEIINBATECS IPU TEMIIEpAType OKPY KAIOLIEH cpeabl B TeueHue 2 4acoB. PeakliMOHHYIO

cMmech Harpesanu 10 60°C u nepemelnnBaiu B TeueHue 16 4yacoB. PeaklIMOHHYIO CMeCh 3aTeM
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OCTaBJISIIN OXJIAXKIATHCS 1O TEMIEPaTypbl OKpy»Karome cpensl, pazoasisimn DCM (10 mn) u
nipoMbiBasi HackieHHbIM BogH. NaHCOs3 (15 mut). Opraanueckyro ¢aszy cyurmmm Hax MgSOs,
¢unbTpoBaN U KOHUEHTpUpoBaIu. OCTATOK OUYMINAIM IOCPEACTBOM OOpaleHHO-(pa3z0BoMH
BOXX (5-95% aneronntpun/H20/0,1% TFA). ®@pakuuu, conepxaiue TpeOyeMblil YHCThINA
HPOAYKT, OOBEAMHSIN U MPOAYKT MPEBPALIAIN B CBOOOAHOE OCHOBAHHE C IMOMOIIBI CMECH
DCM/NaHCOs; ¢ mnony4yerueM  8-xj0p-2-(2-ruapOKCUITHI)-7-MeTWI-3,4-muruapo-2,7-
Hadrupunun-1,6(2H,7H)-auona (20 mr; 16%). MC (XHA/L, m/z) cocraBnsier 257,0 (M+H).

Craguss 3. Tloayuenue tpudropauerata 8-((4-opom-2-dbropdenun)amuno)-2-(2-

TUAPOKCUITHI)-7-MeThi-3.4-urunpo-2,7-nadrupuans-1,6(2H, 7H)-nuona. 4-bpom-2-

¢ropanumun (17,7 wmr; 0,093 mmonb) U 8-x10p-2-(2-THAPOKCHITHI)-7-METHII-3,4-TUTUAPO-
2,7-nadtupunun-1,6(2H,7H)-nuon (20 mr; 0,077 mmonb) pacteopsimn B THF (0,7 M) u
oxjaxaanu 1o -78°C B armocdepe N». ITo karuisam nodasnsmn LIHMDS (233 mka; 1,0 M/THF;
0,233 MMOJIB), 3aT€M CMeCh OCTABJISITH HarpeBaThCsi OoT -78°C 1o TeMrepaTypbl OKpYyKaroIen
cpenbl B TeueHne | daca. PeakimonHyro cMech racuinu HacbimeHHbIM NHyCl (5 M), 3atem
skctparuposainn EtOAc (3x5 mi). OOpennHenHble oprannyeckue (aser cymmmm Hax MgSOs,
¢unbTpoBaN U KOHHEHTpUpoBaIH. OCTATOK OUYHMINAIH TOCPEACTBOM OOpalieHHO-(pa3z0oBoH
BOXX (5-95% aneronutpun/H,0/0,1% TFA). Yucteie ¢pakuuu arOPUIH3UPOBATH C
nojyueHueM Ttpudropauerara  8-((4-Opom-2-propdennn)amuno)-2-(2-rugpOKCUITIN)-7-
MeTun-3,4-murunpo-2,7-sadprupunun-1,6(2H, 7H)-nnona (10,1 mr; 32%). 'H SAMP (400 MI'w,
CDCl3) 6 11.36 (s, 1H), 7.32-7.29 (m, 1H), 7.22-7.19 (m, 1H), 6.70 (t, 1H), 6.06 (s, 1H), 3.85
(t, 2H), 3.67 (t, 2H), 3.61 (t, 2H), 3.22 (s, 3H), 2.86 (t, 2H) m.a. MC (XUA/, m/z) cocTaBnsieT
410,1; 412,1 (M+H).
IIpumep 61

HO/\/O‘N Z N/

8-((2-Dr1op-4-(MmeTuntuo)dernn)amMmuto)-2-(2-ruIPOKCUITOKCH )-5, 7-nuMeTuI1-3 . 4-TUrH AP O-

2 7-vadtupunun-1.6(2H.7H)-nnou

ITonyuanu B coorBercTBum ¢ [Ipumepom 44, ncronbiys 2-prop-4-(METUITHO)aHIITHH
BMeCTO  4-3Tmn-2-¢propaHunnHa Ha cragum 1, ¢ momydenueM  8-((2-¢rop-4-

(MeTrnTHO )pEHIT )aMUHO)-2-(2-TUAPOKCUITOKCH)-S, 7-TuMeTU-3,4-turuapo-2,7-
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naprupunun-1,6(2H,7H)-nuona (2,1 mr; 21%). 'H IMP (400 MI'u, CDCls) & 11.01 (s, 1H),
7.02 (dd, 1H), 6.95 (m, 1H), 6.77 (m, 1), 4.48 (t, 1H), 4.03 (t, 2H), 3.76-3.67 (m, 4H), 3.21 (s,
3H), 3.02 (t, 2H), 2.47 (s, 3H), 2.08 (s, 3H) m.n. MC (XHUA/l, m/z) coctaBnser 408,1 (M+H).
IIpumep 62

HO/\/O\N Z N/

X0

8-((4-(Judropmerokcu)-2-bropdernn)amMmuto)-2-(2-ruIpOKCUITOKCH )-5., 7-nuMeTnI-3.4-

nuruapo-2.7-aadtupunun-1.6(2H. 7H)-nuoun

Craguu  1-5. Tlonyuenue 2-(2-(mpem-0ytokcu)stokcu)-8-((4-(nudropmerokcu)-2-

dropdennn)amuno)-5-tion-7-Mmetwii-3.4-nuruapo-2. 7-aadbtupunusg-1,.6(2H. 7H)-nuoHa.

ITonyuyamu B coorBercTBuu ¢ Ilpumepom 41, cragum 1-5, ucronssys 4-(audropmerokcn)-2-
¢TopanumuH  BMecTo 2-pTopaHMiMHAa Ha cragun 1, ¢ momydeHueM 2-(2-(mpem-
OyTokcu)sTokcH )-8-((4-(nudropmerokcu)-2-pTopdheHnn)aMuHo)-S-ioa-7-mMmeTui-3,4-
aurunapo-2,7-saptupunus-1,6(2H,7H)-nuona (156 mr; 94%). MC (XHUA/L, m/z) cocraBmiser
596,1 (M+H).

Crapgusa 6. Tloayuenue 2-(2-(mpem-Oytokcu)sTokch)-8-((4-(nudpropmerokcu)-2-

dbTopdenmnn)amuno)-5.7-numerin-3 . 4-nuruapo-2,7-nadgrupunun-1,6(2H, 7H)-nnoHa. K

pactBopy  2-(2-(mpem-GyTokcu)aTokch )-8-((4-(qudropmerokcu)-2-propderun)amuHo)-5-

fon-7-metun-3,4-nurunpo-2,7-naprupunus-1,6(2H, 7H)-nuona (156 mr; 0,262 mmons) 8 THF
(2,5 M) mpu 0°C pobaBmsuim Pd(Pt-Bus): (13,4 wmr; 0,026 MMoib) € TOCIEOYIOLINM
nobasnennem xjopuna meruauaka(ll) (132 mxr; 0,265 mmonb). CMech yaansim ¢ JeastHON
O6aHu u mepemermnBaiu B TedeHHe 10 MUHYT. PeakIIMOHHYIO CMeChb PacTpenessiii MEXKIy
HacbimeHHbIM NH4Cl (40 mom) m EtOAc (20 mun) u BogHbIi cioi skctparuposainn EtOAc (2x10
mi). OOpenuHeHHbIE OpraHuueckue ¢aspl mpombiBaiu paccosoMm (30 M), CymIWiIM Haf
cynbdaTtom Hatpusi, QUIBTPOBAIM W KOHLEHTpUpoBasu. OCTATOK OYHMINAINA TOCPEACTBOM
KOJIOHOUHOM XxpomaTorpadum, smoupyst cmeceio 0-50% EtOAc/rentan ¢ monydenuem 2-(2-
(mpem-6yTokcu)aTokcn)-8-((4-(nudropmerokcn)-2-proppennn)amuno)-5, 7-numerni-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-auona (89,9 mr; 71%). MC (XHUA]L, m/z) cocraBiser
4842 (M+H).
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Cranus 7. TTonyueHue 8-((4-(mudropmerokcu)-2-bropdennn)amuno)-2-(2-

TUAPOKCUITOKCH )-S5, 7-auMeT-3 . 4-auruapo-2,.7-nagrupunus-1,6(2H, 7H)-nnoHa. 2-(2-

(mpem-byTokcn)atoken)-8-((4-(nupropmerokcn)-2-¢propheHun)aMuno)-5, 7-numeTun-3,4-
auruapo-2,7-nadrupuans-1,6(2H,7H)-auon (89,9 mr; 0,186 mmonb) pacteopsuin B ACN
(aueroruTpun) (750 Mki) u gobassin Gocdopryro kucnoty (750 mxi). PeakunonHyro cmech
HarpeBaud a0 00°C B TeueHue 30 MuHYT. PeaklMOHHYIO CMeCh pacHpenessyii MEXIy
HacbIeHHbIM OukapOonaTtom Hatpus (50 mu) u EtOAc (20 mut). BoaHblit ¢iioii nmpoMbiBaiu
EtOAc (2x15 ™). OObenuHEHHblE OpPraHUYECKHE CJIOM MPOMBIBAJH HACBIIIEHHBIM
Obukapbonarom Hatpus (25 wmu), paccoigoM (25 mur), cyurmuid Han Cyib(aTroM HaTpus,
¢unbTpoBaNM M KOHUEHTpUpoBaK. OCTaTOK OUHWINAIM TIOCPEACTBOM  KOJOHOYHOH
xpomarorpadpum, smoupys cmecbto 0-100% EtOAc/rentan ¢ mnomydenuem  8-((4-
(mudTopmerokcn)-2-pTopdeHnT )aMuHO)-2-(2-rHIPOKCUITOKCH )-S, 7-TUMETHI-3,4-TUTUAPO-
2,7-nagrupunun-1,6(2H,7H)-nuona (65,9 mr; 83%). 'H SAMP (400 MI'u, CDCIs) § 11.00 (s,
1H), 6.97 (dd, 1H), 6.90-6.79 (m, 2H), 6.48 (t, 1H), 4.44 (t, 1H), 4.03 (m, 2H), 3.76-3.68 (m,
4H), 3.22 (s, 3H), 3.03 (t, 2H), 2.09 (s, 3H) m.1. MC (XHUA]], m/z) cocrasmusier 428,1 (M+H).
IIpumep 63

X
F 0 HN
N0

2-(2.2-Mudropstokcu )-8-((2-brop-4-(MeTrnTro )HeHu1 )aMHuHO )-7-MeTHI-3 . 4-auruapo-2.7-
"HadTupuaus-1.6(2H. 7H)-nuon

Cramuss 1. Tlonyuenune wmetrun-(Z)-4-(2-stoxkcusnumi)-2-((2-dbrop-4-(MeTUITHO)-

¢benmn)amMuHo)-1-MeTni-6-okco-1,6-guruponupuarH-3-kapOoKcuiaTa. ITonyuanu B

cootBercTBUH ¢ [Iprmepom 44, ctaaus 1, ucnone3ys 2-prop-4-(METHITHO)aHUINH BMECTO 4-
STHN-2-pTOpaHWINHA, C  TOJAy4eHHeM  MeTwi-(Z)-4-(2-stokcuBunnin)-2-((2-¢pTop-4-
(MeTrTHO )(pEHIT )aMHUHO)- 1 -MeTnUII-6-0KcOo- 1,6-nuruaponupunun-3-kapbokcunara (0,373 r;
69%). MC (XHA/I, m/z) cocraBmsier 393,1 (M+H).

Cranus 2. ITonyuenue metua-(E)-4-(2-((2.2-nudTopsTokcu )uMuHo )3T )-2-((2-dTop-

4-(metriitro)heHmn)aMuHo )- 1 -MeTuii-6-0kco-1. 6- TUruapONUPUANH-3-KapOOKCHUIaTa.

ITonygamu B coorBerctBuu ¢ Ilpumepom 6, craamsa S, wucnonwp3yst MeTwi-(Z)-4-(2-
3TOKCUBUHIIN)-2-((2-PpTOp-4-(MeTunTHO)pennn)amuno)- 1 -meTun-6-okco-1,6-

IUTUAPOTIUPUINH-3-KapOOKCHUIIAT BMECTO MeTHII-(Z)-2-xn0p-4-(2-3TOKCUBUHII)- 1 -MeTHII-6-
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okco-1,6-nurunponupuans-3-kapookcunara  u  rugpoxyopun  O-(2,2-mudTopaTun)-
TUApPOKCHIIAaMUHA BMecTo runpoxyopuaa O-(2-(mpem-0yTOKCH)ITUI)TUAPOKCUIIAMHHA, C
nonyueHueM  metui-(E)-4-(2-((2,2-agudropaTokcn)umuno )atun)-2-((2-prop-4-(MeTnnruo)-
(benmn)amMmuHo)-1-MeTnin-6-okco-1,6-nurunponupuann-3-kapbokcunara (pacuero  100%).
MC (XUAJ, m/z) coctasnsieT 444,1 (M+H).

Cranus 3. TTonyuenue 2-(2.2-mubropsTokcu)-8-((2-brop-4-(MEeTUITHO)-

dbennn)amuno)-7-metun-3.4-muruapo-2,7-nabrupunun-1,6(2H, 7H)-nmuona. K pactBopy

metui-(E)-4-(2-((2,2-npudropaTokcn )uMuHO )3 THI )-2-((2-pTOp-4-(METHITHO )(h €HIIT)aMHHO ) -
1-meTun-6-okco-1,6-quruapormupunuH-3-kapobokcmnara (36 mr; 0,081 mmons) B MeOH (0,8
mu1) noOaBisuy anOopruapun HaTpus (26 mr; 0,406 MMOIIB) U YKCYCHYIO KUCIIOTY (23 MK,
0,406 mmoub). Cmech nepemermuBanyu npu 45°C B TeueHue 2 4acoB, 3aT€M MPU TEMIIEPATYpe
OKpy:karotei cpensl B TedeHue 72 yacoB. Cmech paszbasisuin Hackmn. BogHbiM NaHCOs (25
wit) u EtOAc (25 mi). Opranuyeckyro ¢asy otnessumm, cymmiu Haa NaxSQ4, dunmbTpoBanu u
KOHIEHTpUpoBaId. OCTATOK OUMINAJIH TOCPEACTBOM KOJIOHOYHOH XpoMaTorpaduu, 3JI0Upys
cmecpto  5-100% EtOAc/rentan ¢ monydenuem 2-(2,2-nugropatokcu)-8-((2-¢prop-4-
(MeTrTHO )pEHIIT )aMUHO)-7-MeTU-3,4-nuruapo-2,7-sadprupunns-1,6(2H,7H)-nnona (11,8
mr; 35,2%). 'H SIMP (400 MI'u, CDCl3) § 11.26 (s, 1H), 7.08-6.94 (m, 2H), 6.91-6.76 (m, 1H),
6.51-5.64 (m, 2H), 4.22 (td, 2H), 3.73 (t, 2H), 3.16 (s, 3H), 3.04-2.97 (m, 2H), 2.48 (s, 3H) m.11.
MC (XUA/, m/z) cocrasmsier 414,1 (M+H).
IIpumep 64

8-((4-bpom-2-dbropdenun)amuno)-7-meruin-4-benun-3.4-nurunpo-2.7-sadTupuaus-

1.6(2H.7H)-nuou

Cranus 1. Ionyuenue 2,6-auxsiop-4-HOMHUKOTUHOBON KUCAOTHI. PacTBop 2,6-nuxiop-

4-tionmupuanna (4,0 r; 14,6 mmons) B THF (30 mur) oxmaxnamm no -78°C. LDA (10,95 mur; 2

M, 21,9 mmonb) 106aBsM MO KaruisiM B pacTBop pu -78°C u nepememuBaiy B TeueHue 2
gacoB npu -78°C. TI'azoobpasuenii CO; B u30bITke OapOOTHpOBANM uepe3 pPeaKMOHHBIN

pactBOp B TeueHue 20 MuHyT npu -78°C. PeakinOHHYIO CMeCh 3aT€M BbUIMBAJIU Ha CYXOH Jef
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(10 r) u racunm Bomo# (30 mu). pH peakunonHol cmecu noBoamnu a0 3HaueHus pH 3-4 ¢
nomousio 2 H. HCl u skcrparuposanu EtOAc (3%100 mu). Opranndeckue ciou o0bequHsIIN
U CYLIMJIM Haja CyJIb(paToM HaTpusi, QUIBTPOBAIM U KOHIEHTPUPOBAIH C IONy4YeHHEM 2,0-
IUXJI0p-4-HOOHUKOTUHOBOM KuCHoTh (3,0 T, 64,6%). MC (XUAJL, m/z) cocrasmsier 317,9,
319,8 (M+H).

Craguss 2. Ionyuenue 2-xja0p-4-iion-6-okco-1.6-auruaponupuani-3-kapOoHOBON

kuciotbl. PactBop NaOH (100 mut; 4 M; 236 mmonb) Harpesanu 1o 110°C u 3atem nobasisiin

2,6-nuxnop-4-HonHUKOTUHOBYKO kucioty (3,0 1; 9,44 wMMmonbp) OnHOH mopuMed u

nepeMelnnBail B TedeHue 8 dacoB. pH peakuMOHHON cMecH AOBOAWIU A0 3HadyeHus 1 ¢
nomotneo HCI (6 M) npu 0°C u nepememnuBany B TeueHne 30 MuHyT. [lonyueHHbIe TBEpAbIE
BEIECTBA COOMPAJH MOCPENCTBOM (PMIIBTPALMU M CYIIMJIN TOA BAKYYMOM C MOJYYEHHUEM 2-
xJiop-4-iion-6-okco- 1,6-quruaponupuaun-3-kapboHoBoit kucnotel (3,0 r; pacyerno 100%),
KOTOPYIO HCIOJNIb30BaNu 6e3 nonojHuTenbHou ounctk. MC (XUA]L, m/z) cocrasisietr 299,9;
301,9 (M+H).

Cranus 3. [Tonyuyenne MeTnia-2-xJa0p-4-moa- 1 -MeTnia-6-okco- 1 . 6-TUruapOnupuIng-3-

kapOokcunara. B cmech 2-xnop-4-iioa-6-okco-1,6-guruaponupuais-3-kapOOHOBOH KHUCIIOTHI
(3,0 ; 10,02 mmons) B DMF (30 M) ogHot nopuueit nodasmsnu Mel (4,27 r;, 30,06 Mmodb) 1
K2COs (4,15 r; 30,06 mmonb) mpu 25°C. Ilocne mepeMernBaHusl B TEUEHHE 3 YacOB
peakunoHHy0 cMech BauBanu B Haceim. NH4Cl (10 mi) u BogHyro a3y skcrparupoBanu
stunaueratoM (3x50 mur). OObpenuHeHHble opranndeckue (asbl npomeBanu pacconom (100
mi), cyurmmn Han NaxSOs, dunbtpoBamum u  KoHUeHTpupoBasu. OCTaTOK  OUYHINAIH
MOCPENCTBOM KOJIOHOYHOM Xpomarorpaduu, 3aroupys cMmecbio 2-100% EtOAc/neTponeiinbit
3pup ¢  TONYyYEHHEM  MeTHJI-2-XJIop-4-ioa- | -MeTHi-6-0kco-1,6-TuruaponupuInH-3-
kapbokcuara (850 mr; 25,9%). 'H SAMP (400 MT'u, CDCl3) 6 7.16 (s, 1H), 3.93 (s, 3H), 3.65
(s, 3H) m.n. MC (XHUA/L, m/z) coctasnsier 327,9 (M+H).

Cranuss 4. Tlonyuenue  meTwi-2-x10p-1-metun-6-okco-4-(1-dennnsunmn)-1.6-

auruaponupunnH-3-kapbokcunara. K pacteopy mermn-2-xiop-4-fion-1-mernn-6-okco-1,6-

auruaponupunns-3-kapookcunara (0,2 r; 0,611 mmons) B 1, 4-nuokcane (10 M) u Boze (1
wut) nodaeisun 4,4,5,5-rerpameri-2-(1-permnsunamn)-1,3,2-quokcadboponan (0,148 r; 0,641
mmodtb), Pd(dppf)Clz (50 mr; 0,061 mmone), Na,COs (0,194 1; 1,83 mmounb) 1 H2O (1 mun). 3atem
cMech aerasupoBanu 3 pasa u nepememnsanu npu 80°C B teueHue 3 wacos. JloOamismu
4.4,5,5-rerpamern-2-(1-pernnsuamn)-1,3,2-nuokcadoporan (37 wmr; 0,153 mmonp) u

Pd(dppf)Cl2 (50 mr; 0,061 mmonb). Cmech nerazupoBaiu 3 pa3a u nepemernusanu npu 80°C B
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tedenue emie 1,5 gaca. OXnakaeHHyo cMech GrIbTpoBad U (PUIBTPAT KOHLIEHTPUPOBAIIH.
OcTaTtok ouMIIaNIU MOCPEACTBOM KOJIOHOYHOW xpomartorpaduu, smroupys cmecbo 0-20%
EtOAc/merponeiinplii  3pup ¢ momydeHuem  MeTHII-2-XJop-1-meTun-6-okco-4-(1-
denunBunun)-1,6-nurunponupunun-3-kapbokcunara (95 mr; 51%). 'H AMP (400 M,
CDCl3) 6 7.33-7.32 (m, 3H), 7.32-7.25 (m, 2H), 6.58 (s, 1H), 5.62 (s, 1H), 5.42 (s, 1H), 3.75
(s, 3H), 3.36 (s, 3H) m.x. MC (XUA/L, m/z) cocrapnsier 303,7 (M+H).

Cranus 5. Monyuenue metusi-2-((4-6pom-2-dropdenmn)amMubo)-1 -metmii-6-okco-4-(1-

benmnBuHII)-1,6-nurnaponupuanH-3-kapookcunara. K pacteopy 4-Opom-2-¢propanuinnHa

(56 wr; 0,29 mmons) B THF (5 mut) nobasnsuim LIHMDS (0,74 min; 1,0 M; 0,74 mMonb) mipu -

78°C u nepememuBanu B TeueHue 0,5 gaca npu -78°C. 3aTem noOaBisid pacTBOP METHII-2-
xJ10p- 1-MeTnn-6-okco-4-(1-pernnBunmmn)-1,6-quruaponupunus-3-kapookcmnara (90  wr;
0,296 mmons) B THF (0,5 mi) u cmeck nepemernnsany npu -78°C B reuenne 30 muHyT. CMech
racwuii HacelmmeHHbIM pactBopoM NHyCl (5 mi) m skcrparupoBanu EtOAc (3x50 wmu).
OObenuHeHHble OopraHudeckue asbl MpoMbiBaK paccosioM (5 mi), cymmmu Hax NaSOs,
¢unbTpoBaN M KOHUEHTpUpoBanu. OCTaTOK OUHWINAIM TIOCPEACTBOM  KOJOHOYHOH
xpomarorpaduu, smoupyst cmecbio 0-20% EtOAc/merposelinblii 3pup ¢ noayd4eHneM METHII-
2-((4-6pom-2-proppenmn)amuno)-1 -meTun-6-okco-4-(1-penunsunmn)-1,6-
auruaponupuans-3-kapookcunara (120 mr; 89%). MC (XHUA/l, m/z) cocrasuser 459,2
(M+H).

Cranus 6. [Tonyuenue 8-((4-6pom-2-propdenmn)amuno)-2-(2.4-1umMeTokCudeH3mi1)-7-

metua-4-benmn-3.4-nuruapo-2.7-naprupuaun-1,6(2H, 7H)-nuona. K pactBopy mermn-2-((4-

Opom-2-pTopdenn)aMmuHo)- 1 -meTun-6-okco-4-(1-pennnBunamn)- 1,6-quruaponupuauH-3-
kapOokcunara (120 mr; 0,29 mmonb) B Tosnyosae (10 mu) nobasmsimu DMB-NH; (43,8 wr;
0,26 mmonb) u AlMes (0,4 mur; 2,0 M, 0,79 mmons) npu 25°C B atmocdepe N2 u cmech
nepemermuany npu 80°C B Teuenue 48 yacos. CMmech racuiii HachIeHHbIM pacTBopoM NH4Cl
(5 M) u punbTpoBau. @uibTpat skcTparuposanu EtOAc (310 M) 1 opraHudecKuid CiIoi
npombiBasd paccosioM (10 mu), cymmnmm Han NaxSO4, GUIbTpOBaNIM U KOHLEHTPHUPOBAIH.
OcTaTtok ouMIIaNIU MOCPEACTBOM KOJIOHOYHOUW xpomartorpaduu, smroupys cmecbro 0-50%
EtOAc/merponeiineiii  3¢pup ¢ mnoaydenuem 8-((4-Opom-2-propdennn)amuno)-2-(2,4-
IMMETOKCHOEH3MI)-7-MeTi-4-¢ennn-3,4-qurunpo-2, 7-naprupunus-1,6(2H, 7H)-nuona
(80,0 mr; 52%). MC (XHUA/, m/z) coctasnsier 594,2 (M+H).

Cramusa 7. 8-((4-bpom-2-bropdenun)amuno)-7-mernn-4-pennn-3.4-quruapo-2.7-
Hadrupuaun-1,6(2H, 7H)-nuoH. Cwmecp 8-((4-6pom-2-pTopdernn)amuno)-2-(2,4-
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IMMETOKCHOeH3M)-7-MeTiin-4-henmn-3,4-qurunpo-2, 7-nagrupunun-1,6(2H, 7H)-nuona (80
mr; 0,14 mmonb) B TFA (5 miu) nepemerinBanu B Teuenue 1 yaca npu 80°C. OxnaxxaeHHYIO
CMeCh KOHIIEHTPUPOBAJIM U octaTok pactBopsaun B MeOH (5 wmim). JloGaBmsinu TBepabiit
NaHCOs (npubmmsutensHo 1 T) M cMech HepeMelIMBalId B TEYEHHE 15 MHHYT, 3aTeM
obpabateBain DCM (20 mi) u ¢unpTpoBanu. PuiabTpaT KOHLUEHTPUPOBAIH M OYHINAIH
nocpencreom npenaparuBHoit BOXKX (yciosust npenapatusHoii BOXX: kononka: Boston
Prime C18 150%25 mmx5 MkMm; noasmkHast ¢asa: Boaa (0,225% ruapokcun aMmmonust 00./00.)-
ACN; B%: 40%-70%, ckopocTh moToka (MJ/MuH):25). @pakuuu JHOPUIU3UPOBATIH C
MOJy4YeHUEM 8-((4-6pom-2-ropdenmn)amuno)-7-merun-4-pennn-3,4-muruapo-2,7-
naprupunun-1,6(2H,7H)-nuona (5,49 mr; 9%). 'H AMP (400 MI'uy, MeOD) & 7.49 (d, 1H),
7.40-7.32 (m, 6H), 6.93 (t, 1H), 5.76 (s, 1H), 4.19 (1, 1H), 3.66 (d, 2H), 3.24 (s, 3H) m.n. MC
(XUA]L, m/z) coctaBnsier 442,2; 444,1 (M+H).
IIpumep 65

8-((2-DProp-4-(metunTno)beHmn)aMuHo)-7-metui-4-benni-3 . 4-nurunpo-2. 7-sad THPp U H-

1.6(2H. 7H)-nnou

[Monyyanu B coorBercTBUM C [Ipumepom 64, ncnonbiys 2-Grop-4-(METHUITHO)aHIITHH

BMecTO  4-Opom-2-¢propaHmimHa Ha craaud S5, ¢ mnonydeHuem  8-((2-¢rop-4-

(MeTrITHO )pEeHIT )aMHUHO)-7-MeTu-4-henun-3,4-nuruapo-2,7-nadptupuauns-1,6(2H, 7H)-
muoHa (21 mr; 29%). '"H SIMP (400 MT'u, de-DMSO) & 11.71 (s, 1H), 8.15 (s, 1H), 7.40-7.25
(m, 6H), 7.08 (d, 1H), 6.97 (t, 1H), 5.59 (s, 1H), 4.13 (1, 1H), 3.54 (bs, 2H), 3.30 (s, 3H), 3.05
(s, 3H) m.n. MC (XHUA/L, m/z) coctasnsier 410,1 (M+H).

IIpumep 66
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8-((4-bpom-2-dbropdenmn)amuno)-4.7-numerun-3.4-nurunpo-2. 7-sadtupunug-1.6(2H. 7H)-

IUOH

ITonyuanu B coorBercTBuu ¢ IIpumepom 64, ucnonssys 4,4,5,5-rerpamerun-2-(mporn-
1-en-2-mn)-1,3,2-nuokcaboponan Bmecro  4,4,5,5-terpamernin-2-(1-penmnsunmn)-1,3,2-
arokcaboponaHa Ha cranauu 4, ¢ nonyuyenueM 8-((4-0pom-2-dpropdenmn)amuno)-4, 7-nume -
3,4-nurunpo-2,7-saptupunun-1,6(2H, 7H)-quona (3 mr;, 13%). 'H SIMP (400 MI'u, MeOD) §
7.48 (d, 1H), 7.35 (d, 1H), 6.88 (t, 1H), 6.15 (s, 1H), 3.51 (dd, 1H), 3.21 (s, 3H), 3.20-3.15 (m,
1H), 2.99-2.86 (m, 1H), 1.33 (d, 3H) m.a. MC (XHUAJ, m/z) coctasnsier 380,0; 382,2 (M+H).

IIpumep 67

Ty
O HN
HN™ # N~

X0

8-((2-Drop-4-(Metuntuo)dberun)amuuo)-4. 7-numMetun-3 . 4-muruapo-2. 7-sad THp U UH-

1.6(2H.7H)-nuou

ITonyuanu B coorBercTBuu ¢ I[Ipumepom 64, ucronssys 4,4,5,5-rerpamerun-2-(mpor-
1-en-2-un)-1,3,2-nuokcaboponan Bmecro  4,4,5,5-terpamermn-2-(1-penunsunmn)-1,3,2-
auokcaboponana Ha craguu 4 u 2-¢pTop-4-(METUITHO)aHUIMH BMeCTO 4-0poM-2-pTOpaHuUINHA
Ha craauu S, ¢ mnonydeHueMm 8-((2-prop-4-(Merunarno)peHunna)aMmuno)-4,7-mumeTnn-3,4-
nurunpo-2,7-nadrupunun-1,6(2H,7H)-nuona (3,8 mr; 22%). 'H AMP (400 MTI', MeOD) §
7.16 (d, 1H), 7.09 (d, 1H), 6.92 (t, 1H), 6.09 (s, 1H), 3.51 (dd, 1H), 3.19 (s, 3H), 3.17-3.15 (m,
1H), 2.99-2.94 (m, 1H), 2.51 (s, 3H),1.33 (d, 3H) m.ax. MC (XHUA/, m/z) cocrasnsier 348,1
(M+H).

IIpumep 68

HO 0N AN

8-((4-bpom-2-dbropdermwn)aMuto)-2-(2-ruipOKCUITOKCH )-4. 7-muMeTuI-3 . 4-nuruapo-2.7-

"adTupunuyg-1.6(2H. 7H)-nuou
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Cragusa 1. Tlonydyenue 1-3Tokcumpon-l-una. bessogmeiii NH3; (300 M)
koHaeHcupoBamu npu -70°C B peakuMoHHOW kojibe M HO0ABISIM  WU3MEJIbYEHHBIH
Fe(NO3);-9H,0 (252 wmr;, 0,625 MMonb) mpu MeIeHHOM nepememnBaHuu. JloGaBnsinu
TBepablii NaNH» (34,14 r; 0,875 monb) npu temnepatype ot -60 no -40°C B Teuenue 10 MunyT,
3aTteM 100aBJISIIM MO KaruisiM 2-xjop-1,1-nusrokcusran (38,15 r; 0,25 monb) npu 3TOH ke
teMrieparype B TedeHwe 30 MUHYT. PeakIMOHHYI CMeCh MepEeMEIIMBAId C OOPaTHBIM
xojoaunbHIKOM Tipu -30°C B Teuenue 1 yaca nepexn nodasienuem no kamwsim Mel (177,42 T
1,25 monp) B Teuenne 30 MUHYT. PeakIIMOHHYIO CMECh SHEPTUYHO NEPEMELINBAIN B TEUCHUE
90 MUHYT TPU TOH K€ TEMIIEPATYpPe, 3aTEM OCTOPONKHO MACHUIIH TIOCPEACTBOM J0OABICHHS 110
KarIsiM oxJiakneHHoro Hacei. pacteopa NH4Cl (40 mn) ¢ nocienyromum nodasinenuem Et,O
(100 mu) m pnomomauTeapbHOrO KommdectBa Hachiml. NH4Cl (50 mun). Oxnaxkparomyr OaHro
YIAISUTH U PEaKIIUOHHYIO CMeCh OCTaBysuid HarpeBathes A0 15°C. Jlobasnsu Boay (50 mut) u
OpraHMYEeCKUH CJIOH oTAaemsyii U mpombiBaiud Bomod (50 mu) u paccomom (50 m).
OOvenuHeHHble BOAHBIE pacTBOpPBl skcrparupoBanu Et,O (50 mm), a oObenuHeHHBIE
opranuueckue ciaou cymmwii Hax NaxSO4 1 QuiIbTpoBaiy ¢ MOTydeHuEM MPUOIH3UTENBHO 1,3
M s¢upHoro pactBopa 1-3Tokcumnpon-1-una (100 mit; 52%). 'H IMP (400 MI'u, CDCls) § 3.99
(q, 2H), 1.73 (s, 3H), 1.32 (t, 3H) m.11.

Cranus 2. ITonyuenue (Z)-2-(1-s3tokcunpon-1-es-2-un)oenso[d][ 1.3.2]nuokcabopoa.

K pactBopy 6en3o[d][1,3,2]auokcadopona (1,43 r; 11,89 mmosib) B Tonyose (50 mit) nobasinsiiu
l-arokcumnpon-1-un (7,7 mi; 1,3 M/Et20; 11,89 mmons) u NiCl2(dppe) (xmopun 1,2-
ouc(nudpennnpochuno)srannukessi(Il)) (314 mr; 0,59 mmonnb) B atomcdepe Na. PeakunoHHyro
CMecChb JlerasupoBaiu Tpu pa3a u nepememmBanu rnpu 50°C B teueHue 3 yacoB. Cmech
(¢unbTpoBANIM € TMOJYYEHHEM TOJNYOJbHOrO pactBopa (Z)-2-(1-3Tokcumpon-1-eH-2-
wn)6en3o[d][1,3,2]auokcadopona (1,5 r; 62%), KOTOPBIN UCMONB30BATN 0€3 TOMOJHUTEBHOM
OYHCTKH.

Craguss 3. Ionyuenue wmetun-(E)-2-xaop-4-(1-3Tokcunpon- 1-ed-2-uin)-1-mermi-6-

Okco-1.6-nurunponupunuH-3-kapookcunara. K pacrBopy  (Z)-2-(1-3Tokcumpon-1-eH-2-

mn)oenso[d]-[1,3,2]anokcabopona (1,5 r; 7,33 mmone) B Toayosne (50 mu) u THF (30 mn)
no0aBIsIM MeTUI-2-XJI0p-4-10a- 1 -MeTH-6-0kco-1,6-nuruaponupuanH-3-kapobokcunar (1,2
r; 3,66 mmouns), Pd(dppf)Cly (muxnopun 1,1'-6uc(audenundochuno)pepponen-namianusi(ll))
(299 wmr; 0,37 mmonb), K3PO4 (2,33 1; 10,99 mmonb) u H20 (3 mim). Cmech nerasuposainu 3 pasa
u nepememuBaiu npu 75°C B TedeHue 3 uwacoB. OXJIaXKIEHHYI CMeCh (DHIIBTPOBAIH.

Dunbrpat pazdasmsin EtOAc (50 mu) 3arem npombiBanu Bopoit (3x10 mu) u pacconom (10
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mi), cymmian Hax NaxSQs, ¢unbrpoBanu ©u  KOHUHEHTpuUpoBaitd. OCTaToOK OYHINAIN
MIOCPEICTBOM KOJIOHOUHOM Xxpomarorpaduu, smonpys cmecbio 0-40% EtOAc/merponeiinbiii
3¢up c¢ mnonyueHuem wmetui-(E)-2-xnop-4-(1-aTokcunpon-1-eH-2-um)-1-metun-6-okco-1,6-
auruaponupuanH-3-kapbokcunara (650 mr; 62%). MC (XUAJl, m/z) cocrasiser 286,0
(M+H).

Cranus 4. Ionyuenue metun-(E/Z)-4-(1-((2-(mpem-0yTOKCH )3TOKCH )UMUHO )ITPONAH-

2-n)-2-x70p-1-MeTrnni-6-okco-1,6-nurunponupunun-3-kapookcunara. K pactsopy wmerwmi-

(E)-2-xnop-4-(1-sTokcumnporn-1-en-2-mi)- 1 -MeTniI-6-okco- 1,6-auruAponupuus-3-
kapOokcmmara (600 wmr; 2,1 wmmonb) m ruapoxmnopuna O-(2-(mpem-OyTOKCH)3THI)-
ruapokcmnamuna (356 mr; 2,1 mmonp) B nuokcane (10 mu) noGasmsmun TEA (212 wmr; 2,1
mmodb) 1 HCI (1 mut; 4 M/nnokcan; 4,2 mmonb) Cmeck HarpeBaiu 1o 60°C u nepemMemnBain
B TeueHue 2 wdyacoB. JloGaemsmu 1,4-guokcan (20 M) u cMmech (UIBTPOBAIUA |
KOHLEHTpUpoBaIu ¢ mnonydeaneM MeTui-(E/Z)-4-(1-((2-(mpem-0yTOKCH )3 TOKCH )UMHHO)-
npomaH-2-mi)-2-xJ0p- 1 -MeTnn-6-okco- 1,6-quruaponupunun-3-kapbokcmnata (780  wmr;
99,6%), KOTOPBIIT HCITONB30BaNN Oe3 nonorauTebHOoN ouncTkn. MC (XHWAJL, m/z) cocrasmsier
317,1 (M+H-t-Bu).

Cranuss 5. Tloavuenue  2-(2-(mpem-0yTOKCH)3TOKCH)-8-xj10p-4.7-numernii-3.4-

auruapo-2.7-vabrupuans-1.6(2H. 7H)-muona. K pactBopy merun-(E/Z)-4-(1-((2-(mpem-

OyTOKCH )3TOKCH )UMUHO)TIPOTIaH-2-11)-2-XJ10p- 1 -MeTUiI-6-0KCco- 1,6-quruaponupuau-3-
kapOokcunara (780 mr; 2,09 mmonb) B IPA (10 mu) noGasmsin NaCNBHs (657 wmr; 10,46
mmoJib) 1 AcOH (628 mr; 10,46 mmoib). Cmeck nepemernuBaiu npu 20°C B Teuenue 48 4acos.
Hobasnsn EtOAc (100 mut) u cmech npombiBaniu HackimeHHbIM NaHCO3 (10 mut) u paccosiom
(10 wm), cymmmm wam MgSO4, ¢unbTpoBamu W KOHUEHTpUpoBaiU. OCTATOK OYMIIAIH
MOCPENICTBOM KOJIOHOUHOM Xpomarorpaduu, smonpyst cmecbio 0-40% EtOAc/merponeiinbiii
sbup ¢ mnomydeHueMm 2-(2-(mpem-0yTOKCH)3TOKCH)-8-xJ10p-4,7-mumeTni-3,4-quruapo-2,7-
naprupunun-1,6(2H,7H)-nuona (200 mr; 28%). 'H IMP (400 MI'u, CDCls) § 6.31 (s, 1H),
4.10-4.06 (m, 2H), 3.84 (dd, 1H), 3.70 (s, 3H), 3.59-3.53 (m, 3H), 3.06-3.05 (m, 1H), 1.31 (d,
3H), 1.15 (s, 9H) m.n. MC (XHUA/L, m/z) coctasnsier 343,1 (M+H).

Cramus 6. IToaxyueHue 8-((4-6pom-2-dbropdennn)amuuo)-2-(2-(mpem-

OVTOKCH )3TOKCH )-4.7-nuMeTni-3 . 4-nuruapo-2. 7-vadtupunud- 1 .6(2H. 7H)-nunoHa. K

pactBopy 4-6pom-2-proparununa (55 mr; 0,29 mmoins) B THF (8 mut) noSapmnsiin o Karisim
LiHMDS (0,73 mi; 1 M; 0,73 mmons) nipu -78°C B atmocepe Na. Cmech nepeMernnBaiy npu

-78°C B teuenune 30 MUHYT, 3aTeM OOOABIIN 1O KaruisiM pacTBop 2-(2-(mpem-0yTokcH)-
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3TOKCH)-8-xJ10p-4, 7-mumeTtin-3,4-nguruapo-2, 7-nadtupuans-1,6(2H, 7H)-nuona (100 mr; 0,29
mmodb) B THF (2 mut) u mponomxkanu nepemernnBanue rnpu -78°C B reuenue 30 munyt. Cmech
obpabareiBanu Hacei. NH4Cl (5 min) u skerparuposanu EtOAc (2x30 mu). OObennHeHHbIE
OpraHMYecKue CJIOU MPOMBIBANIU paccosioM (5 mi), cymmnn Hagy MgSOs, ¢unsrpoBanu u
KOHLIEHTpUpoBaIu ¢ nonydeHneM 8-((4-Opom-2-dropdenun)amuno)-2-(2-(mpem-0yTokcn)-
3TOKCHU )-4,7-numeTun-3,4-nuruapo-2,7-nadprupuaun-1,6(2H,7H)-nrona (144,8 wmr; 100%),
KOTOPBIH HCroNb30Bau 0e3 pononHuTe pbHON ounctkn. MC (XMA/L, m/z) cocrasisier 496,2
(M+H).

Cranus 7. Ioanyuenue 8S-((4-6pom-2-dropdenun)amMuno)-2-(2-ruipOKCU3ITOKCH )-4.7-

auMeTni-3,.4-nurunpo-2.7-vadrupunun- 1,6(2H, 7H)-nuoHa. Cwmech 8-((4-6pom-2-

dbropdeHm)aMuHo )-2-(2-(mpem-0yTOKCH )3TOKCH )-4, 7-muMeTi-3,4-qurunpo-2, 7-
Hadrupunun-1,6(2H,7H)-nnona (144,8 mr; 0,292 mmons) B TFA (5 M) nepememuBany B
teyeHue 2 dvaco npu 25°C. Cmech koHUeHTpupoBanu, pactsopsuin B MeOH (10 mi) u
obpadateiBasu TBepabiM NaHCOs (73 mr; 0,876 mmonb). [lociae nepememnBaHus B TEUSHHUE
30 munyT nodasmsuin DCM (50 mi). Cmeck puuibTpoBany, KOHLUEHTPUPOBAIH U OYHIIAIN
nocpencrsoM npenaparusHoit BOXKX (yciosust npenapatuBaoit BOXX: kononka: Waters
XBridge 150%25 MM, 10 mxm; monBmkHast (asza: Boga (0,05% runpokcun ammoHust 00./00.)-
ACN; B%: 24%-64%, ckopocTtb motoka (Myi/mMuH):25). Uuctele ¢ppakunu THOPUITU3HPOBAIH C
NOJIy4YeHHEM 8-((4-6pom-2-¢propdennn)aMnHo)-2-(2-ruAPpOKCUITOKCH)-4, 7-nruMeTHII-3,4-
nurunpo-2,7-nadrupunun-1,6-(2H, 7H)-nuona (34,8 mr; 27%). 'H AMP (400 MI', MeOD) §
7.38 (d, 1H), 7.26 (d, 1H), 6.82 (t, 1H), 6.02 (s, 1H), 3.98 (t, 2H), 3.82 (dd, 1H), 3.66 (t, 2H),
3.64-3.50 (m, 1H), 3.12 (s, 3H), 3.09-3.08 (m, 1H), 1.29 (d, 3H) m.a. MC (XUA/, m/z)
coctasinsieT 440,1 (M+H).
IIpumep 69

HO O NN

8-((2-Drop-4-(MmeTuntuo)dennn)amMmuto)-2-(2-ruIpOKCUITOKCH )-4, 7-nuMeTu1-3 . 4-TUrnapo-

2 7-vadtupunun-1.6(2H. 7H)-nuon

ITonyuanu B coorBercTBum ¢ [Ipumepom 68, ncronbiys 2-prop-4-(METUITHO)aHIITHH

BMecTO  4-Opom-2-¢propanmnuHa Ha craaun 6, ¢ mnonyueHueMm  8-((2-¢rop-4-

2
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(MeTrnTHO )pEHIT )aMUHO)-2-(2-TUAPOKCUITOKCH )-4, 7-numeTnin-3,4-nuruapo-2,7-
naprupunun-1,6(2H,7H)-nuona (27,5 mr; 23%). 'H AMP (400 MI'u, MeOD) & 7.16 (d, 1H),
7.10 (d, 1H), 6.99 (t, 1H), 6.07 (s, 1H), 4.05 (t, 2H), 3.91 (dd, 1H), 3.76 (t, 2H), 3.60 (dd, 1H),
3.21 (s, 3H), 3.19-3.15 (m, 1H), 2.50 (s, 3H), 1.40 (d, 3H) m.n. MC (XHUA/L, m/z) cocraBnsier
408,2 (M+H).

IIpumep 70

THonyyenue 6e3BonHOro kpucrajummyeckoro 8-((2-dbrop-4-(Mmetuntuo)denun)amuao)-2-(2-

TUAPOKCUSTOKCH )-7-MeTWJI-3.4-nuruapo-2.7-aadtupuaud-1.6(2H. 7H)-nuona, ®opma 1

®dochopuyro kucnory (37,4 r; 25,8 mur; 14,8 M; 50 »xB., 382 Mmoub) no0aBsIH K
nepeMelmuBaeMoMy  pactBopy  2-(2-(mpem-Oytokcu)sTokcn)-8-((2-prop-4-(MeTnnruo)-
¢benmnn)amuno)-7-metnin-3,4-quruapo-2,7-sadptupunns-1,6(2H, 7H)-nnona, KOTOpBI MOXKET
OBITh MOJy4€H B COOTBETCTBUH C JIFOOBIM M3 PACKPBITHIX 37eCh criocodos (3,43 r; 1 3kB., 7,63
mmorib) B aneronutpuiie (ACN) Ha Boznyxe. Cmech Harpesanmu 1o 60°C u mepemMemnBaiu B
TeueHne 15 muHyT mocne dvero aHanu3 mnocpeAactBoM JKX-MC mokaszan 3aBeplieHHE
B3aumoeiicTus. PeakimonHyto cmech oxnaxaainn 1o 0°C u obpadarsiBanu K3PO4 (382 wmu,
1 M; 382 mmonp). Cmech skcTparupoBanu stwianeraroM (3x100 mur). OObennHeHHBIE
OpPraHUYECKHE CJIOU MpOMBIBAIM paccosoM (50 M), cymmiau Haj Cynb(aToM HaTpus,
¢GunbTpOBaNM W KOHLEHTPUPOBAIU O] BAKYYMOM C TIIOJIYYEHHUEM SIPKO-KENTOW IEHBI
HeounineHHsli 0OCTaTOK OYUINANIN HA KapTpumke ¢ 80 I AMOKCUAa KPEMHHSL, SJIFOUPYsI CHavana
rpanueHToM ot 0% no 15% meranona B nuxnopmerane (DCM), 3arem yBenuuuBaiu 10 20%
meranoina B DCM c¢ monydeHueMm mnponykra B Buae sipko-xkentoi meHsl (2,17 r). Ero
pactBopsuiu B DCM (50 mu), oOpabarbiBanu aktuBupoBaHHbIM yriem Norit CAl (600 mr) u
nepeMernBaiy B Tedenue 15 munyt. Cmech punbtpoBaiu yepes Oymary GF (cTekioBoIOKHO)
U OCTaTOK KOHLEHTPHPOBAJIH C MOJYYEHUEM SIPKO-)KEITOH MEeHbl. DTy MPOLEnyPY MOBTOPSUIH
C HCIOJIb30BaHHWEM aKTUBHpOBaHHOro yrist Darco G-60 ¢ monmyudeHueM MpoAyKTa B BHE
OnenHO-pO30BOM MeHbl. DTO BemecTBo obpabarbiBanu 2-npornanosnioM (20 mut) U 1o0aBisuH
DCM (5 min) no monHOoro pactBopermsi. CMech KOHIIEHTPHPOBAIH, TIPH 3TOM HAYHHAIN
00pa30oBbIBATHCS TBEPABIE BEIIECTBA, HO BEIIECTBO IMPEBPAINAIOCH B MACJO IMOCIE MOJHOTO
koHIeHTpupoBanusi. Ocratok obpabareiBaiu 2-nponanojom (10 M) u Harpesaiu no 40°C,
MOCJIE HYero BbIMafan TycTol ocamok. CMmech OXJaKAainu A0 KOMHATHOM TeMIepaTtypel U
pa30aBIISsLITH XOJIOAHBIM 2-TIpOTIaHOJIOM (5 MiT) 11t oOsierdeHus mepemermnbanust. CMech 3aTeM
($uIbTpOBANM W HCIONB30BAIM 15 MI XOJOAHOrO 2-MPOMAHONA IJIsi ONOJACKMBAHUS H

MIPOMBIBKH c MOy YeHHEM KPUCTAJITIYECKOTO 0e3BOAHOTO 8-((2-drop-4-
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(MeTnnTHO )pEHIIT )aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUAUH-
1,6(2H,7H)-nuona, ®opma 1 (1,61 r; 4,09 mmounb; 53,6%) B BHIE KEITOBATOrO TBEPIOTO
BEIECTBA IOcie Cyku noj BakyymoM. Ha Pur. 1 mpeacraBnena xapTtuHa audpakuun
PEHTT€HOBCKMX JIyueil Ha TIOpOIIKe KpHUCTauindeckoro OessomgHoro  8-((2-¢rop-4-
(MeTunTHO )(peHMIT )aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-HadTupuanH-
1,6-(2H,7H)-nuona, ®opma 1, MOJYyYEHHOTO B COOTBETCTBHU C JAHHBIM CHOCOOOM, U T
aHamu3 ¢ nomoureo JIPJIIT mpoBOAMIIM MPHU UCMOJIb30BAHUH WHCTPYMEHTAIBHBIX METOJOB,
onucaHHbIX B [Ipumepe 77.
IIpumep 71

TlosyyeHue 3aTPaBOYHBIX KPUCTAIJIOB KPUCTALINIECKOro 0e380aHoro 8-((2-dbrop-4-

(Metwiitro b erann )JaMmuHo)-2-(2-TrUAPOKCUSTOKCH )-7-MeTHII-3 . 4-nurunpo-2.7-aad TUDU I H-

1.6(2H.7H)-nuona, ®opma 2

Cranus 1. Metun-4-6pom-2-((2-prop-4-(MeTnnrno)peHnn)aMuHo)- | -MeTHII-6-0KCco-
1,6-nquruaponupuanH-3-kapOoKcunaT (IONy4eHHbIH B COOTBETCTBUH C JFOOBIM U3 OMHMCAHHBIX
3necb cmocodoB) (1,0 »3xB; 7,5 k)

; , XPhos (2-gunukiorekcuidochuno-2',4',6'-
tpumzonporundudenmn) (0,075 sks.) m MeTHF (merunrerparugpodypan) (10 o6beMoB)
n00aBIsAIM B PEAKTOpP M PEaKUHOHHYI0 cMmech aerasuposanu. Anerar Pd(II) (0,015 sks.)
3arpy>Kajid B peakTOp M PEaKIUOHHYIO CMeCh Jera3upoBaiu. (Z)-2-(2-OrokcuBunmn)-4,4,5,5-
teTpamerui-1,3,2-nuokcaboponan (0,8 3xB.) u pacnbuisiemsiii 45% (macc.) pacrsop KOH (4
9KB.) 3arpy>kaiu B peaktop. Peakinonnyro cmech Harpesanu npu 50°C B reuenue 1 yaca nepen
nobaBlieHHEeM OTMOJIHUTEIBHOrO KoyudecTBa (Z)-2-(2-3TOoKCuBUHWI)-4,4,5,5-TeTpameTi-
1,3,2-nuokcaboponana (0,3 3KB.) U MPOAOIDKAIA HAPEBAHHE B TEYCHHE €Ile OJHOrO 4Yaca.
PeakunonHyo cMech mpombiBad Bomou (2 oOwema) ¢ mocienyromeil npomeiBkod 1 M
yKCycHOU kucioToit (2 3kB.), 3arem mnepememuBaiu ¢ SiliaMetS® Thiol (SiliCycle Inc.,
Quebec City, Quebec, Canada) (0,3 r/r) mpu 50°C B Teuenue 18 uacos mepen GpuabTpaLUeii.
Ocamok Ha ¢unerpe mnpomeBaiu MeTHF (5 obObemoB). Opranudeckuil — cioi
KOHIIEHTPUPOBAIN 10 3 0OBEMOB, OTOMpamu HEOONBIIYI) TOPLUI0 W OXJIAKIATH s
0o0pa3oBaHUs 3aTPABOYHBIX KPHCTAUIOB. 3aTPaBOYHBIE KPUCTAJUIBI 3arpykajin OOpaTHO B
PEaKTOp U OCTABJSUIM TepeMernnBaTbCs B TedeHue 1 vaca mpu 50°C mepen MenIeHHBIM
oxnaxnaeHueM 10 30°C. 3arem cmecb MeTHF/rentan 1:4 (5 00beMOB) MEIJIEHHO 3arpy>Kajy B
peaKkTop U cMech mepeMennBaiu B TedeHne | gaca. CMech 3aTeM MEIUIEHHO OXJIXAATIH 10
10°C u ocraBisii mepeMeInnBaThcss B TeueHue 18 dacos mepen ¢uibrpanueit. Ocanok Ha

¢unbTpe npombiBanu cMeceto MeTHF/rentan 1:1 (5 oO6vemoB). TBepaeie BemiecTBa 3aTemM
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CYIIMJIM B BaKyyMHOW I€Yd C TOJNy4YeHUEM MeTHi-4-[(Z)-2-3TokcudTenun]-2-[2-grop-4-
(MeTuncyabhaHmI )aHWIHHO |- 1 -MeTHi-6-0kco- 1, 6-nuruaponupuanH-3-kapOoKcuIaTa.
Cranus 2. Metun-4-[(Z)-2-3Tokcustenun]-2-[2-gprop-4-(MeTuicynbhaHu)aHUINHO | -
1-meTun-6-okco-1,6-quruaporupunus-3-kapookcmwnar (5,0 r; 12,5 mMmonp) oObenuHsIN C
2-metunrerparuapodypanom (20 odwvemoB) u ruzppoxaopunom  O-(2-(mpem-Oyroxcu)-
stun)ruapokcwnamuda (1,3 skB.; 16,3 Mmonb) u HarpeBamu a0 mnpuOmusuresbHo 75°C.
IMonydennyro cmech oxnakaamu 1o 20°C. Jlobasnsmu komruteke Oopan-mupunud (2,0 3kB.;
25,0 mMmonb), a takke HCI B uuknonentun-merunosom spupe (CPME) (3 M; 1,3 3kB;
16,3 mmonb). Tlonyuennyro cmech nepemernBanu npu 20°C B TeueHne 45 MHUHYT, 3aTeM
HarpeBasii 10 60°C. [locne mepeMemuBanusi B T€U€HUE HOUYM cMech oxyaxcaanu 1o 20°C u
racwu ¢ nomomneo HCI (1 M; 30 mur). B 310 Bpems HaOmonanu odpa3oBaHHe My3bIPbKOB ra3a
u sk30Tepmudeckuii 3 dexr. [Tocye Toro kak BelAENCHIE ra3a ObUIO MO-BUAUMOMY 3aBEPLICHO
(mpUOIM3UTENBHO 5 MUHYT), OPraHMUYECKUH CIIOH OTIEINSIIH, TPOMBbIBAIN BOAOH (8 00beMOB) 1
KOHLIEHTPUPOBAJIU [0 MPUOITU3UTENBHO 6 00bEMOB ITOCPEICTBOM ITEPETOHKHU MTPH MOHIKEHHOM
nasneHnn. B sTo Bpemst nobasnsim ocdopHyro kucnory (14,6 M; 15 sks.; 187 mmonb) u
cmech nepemMetnnsanu npu 65°C. Ilocne nepemernnBanus B T€Y€HHE HOYM CMECh OXJIAKIAIN
no 20°C u paszbasnsmn 2-merwirerparuapodypanom (7 odbemos). MenyieHHO 100aBIIsITH
pactBop ruapokcuna kamus (11,5 M; 20 »sks.). Ilocne nepememmBaHUsT B TeueHHUE
npubnusutensHo 10 MUHYT C€IOM OCTaBsLIM  JIsl  paszpeneHus. OpraHuueckyro ¢asy
npombiBasiu Booi (10 00beMOB) nepe; KOHUEHTPUPOBAHUEM 0 MPUOIH3UTEIHHO 5 00BeMOB
C MOMOIIBIO TEPErOHKH MPH MOHWKEHHOM JIaBJICHUU C MoyiydeHueM pactopa 8-((2-¢rop-4-
(MeTHITHO )(peHMIT )aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hap THPUAUH-
1,6(2H,7H)-nuona B 2-metunrerparuapodypane. L{uknoneHTra-MeTunoBsii 3¢up (2 odvema)
HarpeBayu 1o npubnusurenbHo 40°C mepen npoGanenuem pactBopa  8-((2-drop-4-
(MeTHITHO )(pEHMIT )aMHHO)-2-(2-TUAPOKCHITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPUAUH-
1,6(2H,7H)-nnona. Cmech mepeMemmBainy B TedeHHe 1 daca. B 3T0 Bpems ocaxkmaioch
TBepaOe BewecTBo. PacrBopurens 3amensin Ha CPME (npubnmsurensHo 8 00beMOB) myTeM
NIEPErOHKH MTPU TOHWKEHHOM JIaBJICHUH U MTOJIYYEHHYIO CYCIIeH31I0 nepemermuBany npu 15°C
B TeueHune 2 4dacoB. [lomyueHHOe TBepmoe BemecTBo cobupanu u cymmau npu 45°C non
BAKyyMOM C TIOJYYE€HHEM KpHUCTaIHYecKkoro Oe3BogHoro 8-((2-¢rop-4-(meTmntno)-
¢benmnn)amMruHo)-2-(2-ruIpOKCUITOKCH )-7-MeTii-3,4-auruapo-2, 7-nadtupunus-1,6(2H, 7H)-

mnoHa, Popma 2. Kpucrammndeckas ¢opma Obuta MOATBEpIKIEHAa MOCPENCTBOM aHAIN3A C
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nomouipto JIPJIIT npu ucnonp30BaHUM HHCTPYMEHTAJIBHBIX METOAOB, ONUCAaHHBIX B [Ipumepe
77.
IIpumep 72

Honvuenue kpucrayunueckoro 6es3soanoro 8-((2-dbrop-4-(mermwituo)bennn)amMunao)-2-(2-

TUIPOKCUITOKCH )-7-MeTHI-3.4-murunpo-2.7-sadrupummnsg-1.6(2H, 7H)-nmnona, @opma 2

Metun-4-[(Z)-2-3Tokcustenun |-2-[ 2-¢prop-4-(MeTrncyab(panun )aHuIuHO |- 1 -MeTrII-
6-0kco-1,6-nUruaponupUANH-3-KapOOKCHIIAT, TONy4YeHHbIH Kak omucaHo B I[Ipumepe 71,
cramus 1 (2,0 r; 5,0 mmonb), obbenunsu ¢ 2-metunrerparuapodypanom (20 oObeMOB) U
HarpeBamu a0 npubmusutensHo 75°C. B cmecs nmoGamismm ruppoxnopun O-(2-(mpem-
OyTokcn)stmn)rugpokcmiamuna (1,3 3xB.; 6,50 MMOJIb) M TIOJIYYEHHYIO CMECh OXJIAJKAAH 10
20°C. Hobasnsuin xomruiekc Oopan-mupuanH (2,0 skB.; 10,0 mmons), a Taxwke HCl B
uKiIoneHTwI-metusiosoM spupe (CPME) (3 M; 1,3 3kB.; 6,5 mmounb). [lonyueHHyO cMech
nepememnanu npu 60°C. Ilocne nepeMemnBaHUs B TeUE€HHE HOYM CMECh OXJAXJIAIH IO
20°C, racumu ¢ nmomombo HCI (1 M; 12 mn). B sto Bpems nHabmromanmu obpa3soBaHue
Ny3bIPbKOB rasza u sk3otepmuueckuii 3¢dexr. [locne Toro kak BbigeneHUe rasa ObUIO MO-
BUIUMOMY 3aBEpIIEHO (MPHONM3UTEIBHO S MHHYT), OPraHUYECKHH CIIOH OTAEIsUIH,
npombIBad BOOM (8 00BEMOB) M KOHLEHTPUPOBAIM A0 NPUONU3UTENBHO 6 00BEMOB
MOCPEICTBOM IEPETrOHKH MPU MOHIKEHHOM aaBjieHnd. B 310 Bpems nobassuiu pochopHyro
kucinory (14,6 M; 15 »skB.; 75,0 mMmonb) u cmech nepemeummBanu npu 65°C. Ilocne
nepeMeIluBaHus B TEUeHHEe HO4YM cMech oxyaxpamu po 20°C u  pasbasmsum  2-
metuiarerparuapodpypasom (7 oobemMoB). MeaseHHO n00ABISUTA PACTBOP THIPOKCUAA KaJIHsI
(11,5 M; 20 sks.). Ilocne mepememinBaHusl B TE€4YeHUE NPHOIMZUTEIBHO 10 MUHYT CJIOU
ocTraBisuM Ui pasgeneHusi. Opranuueckyr (asy mnpombiBaiu Bomou (10 wmu) mepen
KOHLICHTPUPOBAHHEM 10 MNPHOJIM3UTEIBHO S5 O0OBEMOB C TOMOIIBIO TEPErOHKH IPH
noHwkeHHoOM naieHnn. Cmech 3ateM HarpeBaju a0 S0°C u no0aBisuM LUKIJIOTIEHTHUJI-
MeTuoBblii 3¢up (2 obwvema). B 3TO Bpems noOaBisIM  3aTPaBOYHBIE KPUCTAILIBI
KPUCTAJIIMUECKOT O 0e3BOHOTO 8-((2-¢pTop-4-(MeTunTHO)peHnT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2,7-nadptupuaunn-1,6(2H,7H)-nnona, ®Popma 2,
(monyueHHOTO Kak omucaHo B [Ipumepe 71) u monydeHHy0 CycneH3uro oxnaxnamu 10 30°C.
PactBopuTens 3aMEHSTM HAa IUKJIOMEHTHUI-METHIIOBBIN 3¢up (mpubmu3uTesHo 9 00beMOB)
NyTEM TEPErOHKH MpPU TOHMKEHHOM JaBJICHUH U MOJYYEHHYIO CYCHEH3HIO MepeMEelInBaIN
npu 40°C B Teyenue 1 yaca. Cmecp oxnaxaanu 10 20°C u nepemelnBaiy B T€YEHUE HOYU.

ITonyueHHOE TBEpAOE BEIIECTBO COOMPANN U MPOMBIBAIIHN LIUKJIONEHTUI-METHIIOBBIM 3(prpom



237

(4 obvemoB) m cymmnu npu 45°C mox BakyyMOM C MOJYYEHHEM KPUCTAJUIMYECKOTO
6essogHoro  8-((2-¢rop-4-(Mernnruo)peHun)-aMuHo)-2-(2-ruipOKCUITOKCH )-7-MeTHII-3,4-
aurunapo-2,7-saptupunus-1,6-(2H, 7H)-nuona, @opma 2. Ha Pur. 2 npencrasneHa KapTHHA
au(paKkuUy PEeHTTeHOBCKHX JIydell Ha MOpOLIKe KpucTajuinueckoro oe3soguoro 8-((2-¢gprop-4-
(MeTunTHO)(peHNIT)aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2,7-HadTupuanH-
1,6(2H,7H)-nuona, ®@opma 2, MOJy4YEHHOrO B COOTBETCTBHH C JAHHBIM CIOCOOOM, M TIe
aHanmu3 ¢ nomoursto JIPJIIT mpoBoAMIM MpH MCMONBb30BAHHH WHCTPYMEHTAJIBHBIX METOJOB,
onucaHHbIX B [Ipumepe 77.
IIpumep 73

TlosyyeHue 3aTPaBOYHBIX KPUCTALIOB KPUCTAJUINYECKOro MoHoruapara 8-((2-drop-4-

(Metwiitro b erann )JaMmuHo)-2-(2-TrUAPOKCUSTOKCH )-7-MeTHII-3 . 4-nurunpo-2.7-aad TUDU I H-

1.6(2H.7H)-nuona, ®opma 3

B peakrop 3arpyxkanu 2-mermnrerparuapodypan (20 oOwvemoB), merwun-4-[(Z)-2-
STOKCHITeHWI |-2-[ 2-pTop-4-(MeTnncynbhaHmn))aHuianHo |- 1 -meTun-6-okco-1,6-
IUTUAPOTINPUINH-3-KapOOKCUIIAT, IOTy4YeHHBIN kKak ormcaHo B [Ipumepe 71, cragus 1 (5,0 kr;
JUMUTUPYIOIIUN pEeareHT, BCe MOCNIENYIOIIHUe 3arpy3kd pPacCUUTBIBATIM HCXOAS W3 3TOr0
konudecTBa), W rugpoxiopun O-(2-(mpem-OyTokcm)>yTrn)ruapokcuiaMuia (2,89  kr).
ITonyuennyro cmech HarpeBanu a0 70°C. Ilocne 3aBepiueHHs B3aUMOIEHCTBUS CMECh
oxnaxaamu 10 20°C u nobasisn komiuiekce dopan-nupunut (8 M; 3,3 n) u HCl B CPME (3
M; 5,95 n). Cmecp nepememuBanu npu 20°C. Ilocne 3aBepiieHHss BOCCTAHOBIEHUs CMeECh
HarpeBaiu 10 65°C 1o 3aBepiueHus UKIM3AN. PeakiinoHHy0 cMech oxiaxkaanu 1o 25°C,
racuu ¢ nomousto 1 M HCI (6 o6bemoB) 1 mpombiaiu Boaol (8 o0bemoB). Oprannueckuii
CJIOM KOHLIEHTPUPOBAIU 1O MPUOTU3UTENHbHO 7 00BeMOB. 3arpyskaiu GochOpHYI KHUCIOTY
(13,1 n) u monydeHHyr cmech HarpeBasu 10 60°C 1o 3aBeplIeHUs] CHSTHS 3allHTHI.
Peakunonnyro cmech racuim 45% (Macc.) BOXHBIM THAPOKCHAOM Kamwst (22,8 ),
pacTBOpeHHBIM B Boze (7 00beMOoB), 1 3aTeM npoMbiBasin BoaoH (10 00bemMoB). OpraHudeckyro
a3y 3arem ¢uIbTpOBaNM uepe3 Hecnmenuadn3upoBaHHbIA (uiasTp. Ilpum Temmepartype
peakunoHHON cmecu 45°C OpraHMYECKHH CJIOH KOHLEHTPUPOBAIU OO MPUOIU3UTENBHO S
00BEMOB, a conep’kaHHe BOABI M3Mepsu ¢ momormbio Merona Kapna @umepa (KP) u
nosoau 10 5%. [pubnusurensHo 5% peaknoHHOM cMecu oToupanu u oxJyaxnaau 1o 20°C
C TIOJIy4eHHUEM CYCIIEH3UH, KOTOPYIO 3arpy’kaji 0OpaTHO B PEAKTOP IJIsl 3aTPABKH OCHOBHOM
Mmaccel. Ilocne nepememnsanus npu 45°C B TedeHHe TpeX 4acOB PaCTBOPUTENb 3aMEHSIN Ha

CPME (npubnusutensHo 8 00beMoB) ¢ ocraTouHbiM copepskanuem 2-MeTHF 5-10% u KF no
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MeHblel mepe 0,5%. PeakunoHHyr0 cMech 3aTeM oxJjaxaanu A0 15°C B TeyeHue 3 4acos U
rpaHyJIMpOBaIN B TeueHue 8 yacoB. Tmepabie BemectBa cobupanu u npomsiBaan CPME
(4 obOwvema). Tmepaple BellecTBa CYIIMJIM O], BAaKyyMOM MUl YAAJNEHUS OCTaTOYHOTO
pactBoputensi. B mpouecce cymku TBepayr (opmy 00e3BOKHMBANIU A0 KPUCTATHYECKOTO
6esBomHoro  8-((2-¢prop-4-(mermntuo)denmn)aMuHo)-2-(2-rugpOKCHITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-vaptupunus-1,6(2H,7H)-nuona, Popma 2. IlonmyueHHBI KPUCTATUINYECKHIA
Oe3BOIHBIN 8-((2-¢pTop-4-(meTrnTHO )P eHUT)aMUHO )-2-(2-THIPOKCUITOKCH )-7-METHII-3,4-
aurunapo-2,7-sadprupunus-1,6(2H,7H)-nuon, @opma 2, 3arem peruaparupoBaiu B neun (0e3
Bakyyma) npu 25-40°C ¢ uCHoap30BaHUEM MOATOHOB ¢ BOAOH. To, 4TO KOHEUHbIE TBEpPIbIE
BEIECTBA ObUTM PErHApaTHPOBAHBbI C IMOJYYEHHEM KPUCTAJUINYECKOro MoHoruzapara 8-((2-
¢dTop-4-(meTunruo)pennn)amuHo)-2-(2-ruAPOKCHUITOKCH )- 7-MeTUI-3,4-nuruapo-2,7-
HapTupunun-1,6(2H, 7H)-nuona, @opma 3, ycraHaBnuBaiu Ha OCHOBaHMU Mertona K@ wu
anamusa JIPJIII, rme anamu3 ¢ nomompro JPJIII nposoamnu mpu  HUCNOIB30BAHUU
MHCTPYMEHTAJIbHBIX METO/IOB, ONTUCAHHBIX B Apumepe 77.
IIpumep 74

IonyueHue xpuctayummueckoro Mosoruapara 8-((2-grop-4-(Mmetuntuo)pesnn)amuno)-2-(2-

CUAPOKCUITOKCH )-7-MeTWII-3.4-nuruapo-2.7-uadtupunud-1.6(2H. 7H)-nuona, ®opma 3.

noCpeACTBOM KPUCTAJJIU3AallMH C ITOMOIIBIO 3aTPABOK

B peakrop 3arpyxanu 2-MeTHF (6 obvemos; 19 i) u Bony (0,27 oobpemos; 0,87 ).
Hobasnsimn  amopdubiii - 8-((2-¢prop-4-(MeTnnTro)denunn)amMuHo)-2-(2-ruIpOKCHUITOKCH )-7-
MeTui-3,4-murunpo-2,7-uadprupuaun-1,6(2H,7H)-n1oH, MONy4YeHHbIE B COOTBETCTBHU C
ITpumepom 6, ciocod A unu b, (3,22 kr) u cmech HarpeBasu a0 65°C. 3a 3T0 BpeMst TBepI0e
BEIIECTBO PACTBOPUJIOCH U ObLI mosydeH pactBop. Cmech oxnaxkaanu no 45°C u modapmsiu
3aTpaBOYHbIE KPHUCTAJLIbI KPUCTAJITINYECKOTO MOHOTHJIpaTa 8-((2-pTop-4-
(MeTHITHO )(pEHMIT )aMHHO)-2-(2-TUAPOKCHITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPUAUH-
1,6(2H,7H)-nuona, ®@opma 3, xoropbie Obutk momyueHbl coriacHo I[Ipumepy 73. Cmech
nepeMeNInBaId B TEUCHHE MPUOIM3UTENBHO 2 YaCOB Nepe] MEIUIEHHOM 3arpy3Koil rentaHa (4
o0bema) B TeueHue 3 yacoB. Cmech oxyaxaanu 10 15°C B TeueHne 4 4acoB U MepeMeLInBaIn
B TE€UYEHHE MO MEHbLIeH Mepe 2 uacoB. TBepnble BEIECTBa 3aTeM COOMpaNN M MPOMBIBAIIH
cmechio 50:50 renran/2-MeTHF (4 o6bema; 13 ). TBepable BemecTBa CyLIMIIN MO BAKYYMOM
1N yAaJeHHus OCTaTOYHOro pacrteopureis. B mpomecce cymkum TBepayio  dopmy
00€3BOKMBAIIN 10 KPUCTAIUTNIECKOT0 0e3B0oIHOTO 8-((2-¢hTop-4-(METHUNTHO ) EHIIT)aMUHO)-2-

(2-ruppokcusTokcn)-7-metuin-3,4-aquruapo-2,7-naptupunun-1,6-(2H, 7H)-nnona, ®@opma 2.
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ITonyueHHbIil kpucTajundeckuii O6e3BomaHbIN  8-((2-pTop-4-(MeTHnTHO)bEHIT)aMUHO)-2-(2-
THIPOKCHITOKCH)-7-MeTu-3,4-nuruapo-2,7-nagptupunun-1,6-(2H, 7H)-nuon,  ®Popma 2,
3aTeM perunparupoBaiu B rneun (6e3 Bakyyma) npu 25-40°C ¢ UCTIONBb30BaHUEM TOIIOHOB C
Bonoi. Ilocne mnpeObiBaHMs B meun B TedyeHHe 8-24 4acOB TBEPAOE BEINECTBO ObLIO
peruapaTUpPOBaHO C  IOJYYEHHEM KpPUCTANIMYeckoro MoHoruzapara  8-((2-¢prTop-4-
(MeTHITHO)(pEHIIT)aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-TUruapo-2, 7-Had THPUAUH-
1,6-(2H,7H)-nuon, ®opma 3, no nanabsiM Metona K® u ananusza JJPJIIT.
IIpumep 75

AJIBTeDHATUBHOE IMOJIVUEHUE KPUCTAILINUECKOro MoHoruapara 8-((2-drop-4-

(MeTuiTro )b eann )JaMuHo )-2-(2-rUAPOKCUSTOKCH )-7-METHII-3 ., 4-nurunpo-2.7-aad TUDUIUH-

1.6(2H.7H)-nuona, ®opma 3

Awmopdusrit 8-((2-dpTop-4-(MeTunTro)peHna)aMiuHo)-2-(2-rugpOKCUITOKCH )-7-METHII-
3,4-nurunpo-2,7-naptupunut-1,6(2H,7H)-nuoH, nonyueHHslii B cooTBeTcTBUU ¢ [Iprimepom
6, cnocod A nmu b, (404,88 mr) obwenunsinu ¢ 2-npomanonom (1,50 mir; 3,7 obbema) mpu
nepeMeInnBaHuy MarHuTHOW memankoi. Cmeck HarpeBanu 1o 60°C. 3a 3TO Bpemsi CMecCh
CTAHOBHIJIACH TOMOTE€HHOH TEMHO-KPACHOW, W BCE TBEpIble BELIECTBA PACTBOPSUINCE.
HobGasmsuu Boxy (2,5 mur; 6,2 obbeMa) U CMeCh OCTaBJISUIM OXJIAKIATHCS JO KOMHATHOH
TEMIIEPaTypbl M MNEpEeMEIINBaJIM B TEYeHHE 2 4YacoB. 3a 3TO BpPEMs TBEPAOE BEIIECTBO
OCaXJAJI0Ch, CMECh CTAHOBWJIACH AOCTATOYHO TycTOW. B 3TO Bpemst nobGapmsiu Mernanky
Gonpinero pasmepa. Otbupanu anukBoTy 1uis aHaiausa ¢ nomouisto JIPJIIT u cmeck ocTaBisuin
nepemMelnBaThcs MpU KOMHaTHOW Temmneparype. Ilocne mepememnBaHus B TE€UYE€HUE HOUU,
TBEpIbIC BEINEeCTBA COOMpPAIM M TPOMBIBAIM CMEChIO 2-mpomaHon:Boaa 9:1 (2x1,00 mu).
Cymmnm B mpenBapuTeabHO pasorperoit nmeun npu S0°C ¢ cocyaom, comepsKaliuM BOOY, B
TE€YeHHe 3 YacOB C MOCJIEAYIONEH BhIIEPKKON B TeUeHHe HOUM 0e3 KPBIIKH Ha JJAOOpaTOpHOM
crone (371 wmr; usBneuenne 91%). C momoureto anamuza JIPJIIT Oputo ompeneneHo, WTo
BBIJICJICHHOE BEIIECTBO MPENCTaBJsieT COOOU Kpuctaundeckuii monorunpar 8-((2-¢rop-4-
(MeTrTHO )(pEHMIT )aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUAUH-
1,6(2H,7H)-nnona, ®@opma 3. Ha ®ur. 3 npencrasieHa KapTUHA AU(PAKIUN PEHTTE€HOBCKIX
aydei Ha MOPOILKe KPUCTAJJINUYECKOTrO MOHOTHIpaTa 8-((2-¢Top-4-
(MeTrTHO)(bEHIIT)aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPpUAUH-
1,6(2H,7H)-nnona, ®@opma 3, MONYy4YEHHOrO B COOTBETCTBHM C JAHHBIM CIIOCOOOM, W TIe
aHanmu3 ¢ nomoureto JIPJIIT mpoBoawaM mpH MCMONBb30BAHUHM MHCTPYMEHTAJBHBIX METOJOB,

onucanHelx B [Ipumepe 77.
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IIpumep 76

AHaJU3 BJIAronorioe s KpucTaummyeckoro mosorunpara 8-((2-grop-4-

(MeTuirTio )b eHun )JaMuHO)-2-(2-TrUAPOKCUITOKCH )-7-MeTHII-3 . 4-nurunpo-2.7-aadh TUpU U H-

1,6(2H.7H)-nuona, Popma 3

HccnenoBanust copbumuu U necopOunu BOABI MPOBOAMIM HAa aBTOMATH3HPOBAHHOM
ananuzarope copbuun mapoB (TA Instruments Q5000 SA). MukpoBechl KaiuOpoOBaau ¢
WCIIOJb30BAaHUEM CTaHJApTHOro pasHoBeca Maccoi 100 wmr. JlaTYuK OTHOCUTENIBHOU
BJIaKHOCTH ObUT oTKamubOposan mpu 5,0; 11,3; 32,8; 52,8; 75,3 u 84,3% oOTHOCUTENBHOM
Bi1axXHOCTH (25°C) ¢ MCTIONBb30BAaHUEM HACBIIEHHBIX PacTBOPOB coiu. [Tpubnmsurensuo 10-
20 Mr KpuctaJuimdeckoro Mosoruapata  8-((2-¢prop-4-(MermnTHo)peHna)aMuHO)-2-(2-
TUAPOKCUSTOKCH)-7-MeThI-3,4-nuruapo-2,7-nadptupuann-1,6(2H,7H)-nnona, ®Popma 3,
NOMEINAJH B KBapLEBbIM AepikaTesb 0Opa3slioB M CYLIMJIU MPH OTHOCHUTENBHOW BIIAYKHOCTH
(RH) ne 6onee 3% npu temmneparype 25°C. 3aTeM OTHOCHTEIBHYIO BJIAYKHOCTH MOCTENIEHHO
nosblianu ot 0% no 40% c marom 5% ¢ nocneayoIUM CHUKEHUEM 10 KOHEYHOTO YPOBHS
0% c mwarom 5%. [/l BceX ypOBHEW HCIONB30BAIN MAaKCHMAJbHOE BpPEMsl YCTAHOBJIEHUS
paBHoBecusi 120 munyT. [Ipupoct mMacchl Ha KaKIOM YpOBHE %0 OTHOCHUTENIbHON BJIAYKHOCTH
PaCCUMUTBIBAII UCXOASI U3 MACChI MOCJIE€ UCXOAHOTO YPOBHS CyHKH npu 0% OTHOCHUTENBHON
BJIAXKHOCTH. I3MeHeHne Macchl 00pasiia He HCIIONIb30BANIU AJIS OLIEHKH PAaBHOBECHS, U BMECTO
3TOrO BCE YPOBHU ObLIM 3amporpaMmupoBadbl Ha 120 munyt. ITocne 3aBepmenus cOopa
JAHHBIX AaHAJIM3 JAHHbIX NPOBOAWIN C HCIHOJb30BAHHEM HMEIOINErocss B IPOJaKe
YHUBEPCAJIBHOT'O IporpaMmMHoro odecrnedenus 1t ananusa TA u Microsoft Excel.

Ha ®wur. 5 npencraBieHa uzorepma cOpOIMHM KPUCTAILIMUECKOro MoHoruapara 8-((2-
¢dTop-4-(meTrnTuo)pennn)amuHo)-2-(2-ruAPOKCUITOKCH)-7-MeTUI-3,4-nuruapo-2, 7-
Hadrupunun-1,6(2H,7H)-nuona, ®opma 3.

Kak mokazano Ha @ur. 5, kpucrammdeckuii wmonHorunpar 8-((2-¢rop-4-

(MeTrITHO )(pEHMI )aMHHO)-2-(2-TUAPOKCHITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPUAUH-
1,6-(2H,7H)-nuona, ®@opma 3, meruapaTUpyeTcss OO KpUCTAIM4eckoro OespomHoro 8-((2-
¢dTop-4-(meTuntuo)dennn)amuno)-2-(2-ruAPOKCUITOKCH )- 7-MeTUI-3,4-nuruapo-2, 7-
Harupunun-1,6-(2H,7H)-nnona, Popma 2, mpH OTHOCHTENBbHOH BraxkHoctu 15% w
temrniepatype 25°C, kak moaTBepxkneHo ¢ momoulbio a”anmuza JPJIII Kpucrammmueckuit
Oe3BOaHBII 8-((2-¢pTop-4-(meTrnTHO )P eHNT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
auruapo-2,7-aaprupunus-1,6-(2H, 7H)-nmoH, ®dopma 2, peruapatupyercs 10

KPUCTAJLITMYECKOT O MOHOTHIpaTa 8-((2-¢pTop-4-(MeTunTHO)peHnT)aMIUHO)-2-(2-
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TUAPOKCUITOKCH )-7-MeTu-3,4-nuruapo-2, 7-naptupuaus- 1,6-(2H, 7H)-nuona, @opma 3, npu
OTHOCUTENIbHOM BiaxxHocTu 25% u Temneparype 25°C, Kak MOATBEPXKIEHO C MOMOLIBIO
ananmuza JIPJIII. Mcxonst u3 sToro aHammsa Kpucrajuindeckuil OesBomubiil 8-((2-¢rop-4-
(MeTunTHO )(peHUIT )aMHHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-HadTupuanH-
1,6-(2H,7H)-nuon, ®opma 2, crabuieH NpPU OTHOCUTENbHON BiaxkHOCTH Huxke 10% wu
Temneparype 25°C, a KPUCTAJNIMYECKUN MOHOTHAPAT 8-((2-¢rop-4-
(MeTHITHO )(peHMIT )aMHHO)-2-(2-TUAPOKCHITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hap THPUAUH-
1,6-(2H,7H)-nuon, ®opma 3, crabuieH npuU OTHOCUTENbHOW BiaXHOCTH Bbime 30% u
temmnepatype 25°C.
IIpumep 77

QOO0LMe METOIUKHY aHaJIn3a TBepaAbiX hopM ¢ nomousr JIPJIII

HHCTpyMeHTaNIbHbBIE METOMIBI
Anamm3  gudpakuuM  pPeHTICHOBCKMX — Jyde HA  MOpPOIIKE  O€3BOIHOTO
Kpuctanueckoro 8-((2-¢rop-4-(meTuntuo)peHnn)amMruHo)-2-(2-ruipoOKCUITOKCH )-7-METHII-
3,4-nurunpo-2,7-naptupunus-1,6(2H,7H)-nnona, ®@opma 1, 6e3BOJHOrO KPUCTAIUIMIECKOTO
8-((2-pTop-4-(meTunTno ))pernn)aMuHo)-2-(2-ruAPOKCUITOKCH )-7-MeTHII-3,4-nuruapo-2, 7-

Ha¢Tupuaun-1,6-(2H,7H)-auoHa, ®opma 2 u amop¢HOTo 8-((2-prop-4-

>
(MeTnnTHO )pEHMT )aMUHO)-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2, 7-Hadp THPUAUH-

1,6(2H,7H)-nnona, ®opma 4, mpoBogwiIM MPU HUCHOJdb30BaHWUU nudpakromerpa Rigaku
MiniFlex 6G, ocHamennoro wucrouHukoMm Cu-usnydenusi OOpaszernr TOTOBWIM €
UCTIOJIb30BaHHEM  HH3KO(OHOBOH  KpeMHHMEBOH KiOBeTbl (siuefika 2  MMx0,5 MMm)
JudparupoBaHHOe H3JIyYeHHE PErHCTPUPOBATM ¢ momoupio nerektopa D/teX Ultra2.
Hanpsokenne W cuily TOKa PEHTTEHOBCKOH TpyOkm ycranaBmuBaiu Ha 40 kB u 15 MA,
cootBeTcTBeHHO. [laHHble coOupanu Ha rornomerpe Miniflex npu mimne BosHb! Cu ot 3,0 1o
45,0° 2-teta, ucnonb3ys mar 0,02° u ckopocth ckanupoBanus 2,00°/munyTa. Pamky BXOmIHOMH
[IeJId yCTaHaBIMBAIA Ha 1,25° a OrpaHUMYMBAIOIIYIO PACXOXKIEHUE IIeNIb YCTAHABIUBAIN Ha
10 mm. Bo Bpemsi cOopa nmaHHBIX OOpasen Bpamain co ckopoctero 10 o6/muH. JlaHHBIE
SKCIIOPTHPOBANM B daiinm *txt ¢ MCHOJIB30BaHMEM MpoOrpaMMHOro odecmeueHuss SmartlLab
Studio II xommanuu Rigaku m aHanmu3upoBamM C MOMOINBIO MPOTPAMMHOIO OOECredeHus
DIFFRACTplus EVA. Kak noka3zano B [Ipumepe 76, 6e3Bonnas @opma 2 peruipaTupyercs 10
MoHoruapara @opmel 3 pu OTHOCUTENBHON BIaXKHOCTH 25% u Temmniepatype 25°C. [ToaTomy
aHanu3 Oe3BomHoU @opmer 2 ¢ momompbio Meroxa JIPJIII mpoBomwimm mpu Temreparype

npubnuzuTensHo 25°C 1 OTHOCUTENBHOHN Bi1axKHOCTH HUke 10%.
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Anamu3 nudpakiud PEHTTEHOBCKUX JIydeld Ha IOPOLIKE KPUCTAJUIMYECKOTO
moHoruzpara  8-((2-¢pTop-4-(MeTUnTHO)PEHNIT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-saptupunus-1,6(2H,7H)-nquona, ®opma 3, mpoBOAMIM NPU HCIOIB30BAHUU
mu¢ppaxkromerpa Bruker AXS D8 Endeavor, ocaamenHoro ncrounukom Cu-usnydenus. [lens
pacxonumocTu ObUIa YCTaHOBJIEHA Ha HempepbiBHOe ocBemenne 10 mm. JudpparuposaHHoe
U3Jy4YeHHe PEerucTpUpOBay ¢ momoltisio aerekropa PSD-Lynx Eye, npu 3ToM yros oTKpbITHS
PSD (MO3MLIMOHHO YYBCTBHUTEIBHOIO) JIeTeKTOpa YycraHaBnuBaaun Ha 4,11 rpangyca.
Hanpspokenne W cuily TOKa PEHTTEHOBCKOH TpyOku ycranaBimBamu Ha 40 kB u 40 MA,
cootBercTBeHHO. COOp maHHbIX npooawnyu mpu mumHe BosHbl Cu (CuKa cocrasnser 1,5418
A) B roHnomerpe tera-tera ot 3,0 no 40,0 rpagycos 2-tera. Mcnonb3osanu mrar 0,02 rpamyca
u BpeMmeHHON mar 0,3 cexkyHIbl. AHTUpAacCEMBAIOIIUN 53KpaH yCTaHABJIMBAIU Ha
¢dukcupoBanHoe pacctosiHue 1,5 mm. B mpouecce cOopa maHHBIX 0Opasmbl MOBOPAYUBAJIH.
OO0pa3upl TOTOBHJIM TyTEM IOMELIEHHs] X B HHU3KO(POHOBYIO KPEMHHEBYIO KIOBETY H
BpaleHus: BO BpeMs cOopa naHHbIX. COOp JaHHBIX OCYIIECTBIISUIN C TIOMOLIBIO TPOrPAMMHOTO
obecrieuenuss Bruker DIFFRAC Plus, a aHanu3 mpoBOAMIM € TMOMOINBIO IMPOrPAMMHOTO
obecrieuennuss EVA DIFFRACTplus. @aiin nanueix JIPJIII nepen momckoM mNHUKOB He
oOpabartpiBanu. C MOMOIIBIO AIrOPUTMa MTOMCKA NMUKOB, PeATU30BaHHOTO B mporpamme EVA,
OTOOpaHHbIE THKH C IOPOrOBBIM 3HA4Y€HHEM | WCHOJB30BAIM I TPENBAPUTEIBHOTO
pacnpenenenuss nukoB. Jlnsg  oOecrmedeHUs  JOCTOBEPHOCTH  IPOBOIWIM  PYYHYIO
KOPPEKTUPOBKY, BU3YyaJbHO MPOBEPSUIN BbIXOJHBIE JAHHBIE ABTOMATUYECKUX PACIPEIeNICHNUN,
U TOJOXXEHHsI NHKOB KOPPEKTHPOBAJIM B COOTBETCTBHHM C MakCMMyMoM mHka. OObIMHO
BBIOMpAIM MHUKH C OTHOCUTEJIbHOW HHTEHCHUBHOCTBIO He MeHee 3%. Kak mpaBuiio, mukw,
KOTOpBIE HE SIBJISUTHCH PA3pPEIIeHHBIMU HITH COOTBETCTBOBAJN IIYMY, He BbiOMpanu. Tunuanas
MOTPELIHOCTD, CBsi3aHHas ¢ nonoxkenueM nuka B JPJIII, ykasannas B USP, cocraBnser no
+0,2° yrma 2-tera (USP-941). Kak Bumno u3 Ilpumepa 76, monoruapar Popmsl 3
nerunparupyercss no Oe3somHoit @opmbl 2 TpU OTHOCUTENBbHOH BlaxkHoctH 15% wu
temmnepatype 25°C. CoorBercTBeHHO, aHanmu3 ¢ momouneto JIPJIIT monorunpara ®@opwmer 3
NPOBOAWIN TIPU TemmepaTtype npudmmusutenbHo 25°C M OTHOCHTEIBHOH BIAKHOCTU BBILIE
30%.

ITapametprl noucka nukos [IPJITT

C mnomolIpI0 aJropuTMa IOKMCKA MHKOB, peaju3oBaHHOro B mnporpamMme EVA,
OTOOpaHHbIE THKH C IOPOTOBBIM 3HA4Y€HHEM | HCHOJB30BAIM Il TPEIBAPUTENBHOTO

pactipeneneHust nukoB. Jlna  oOecneueHHs  JOCTOBEPHOCTH  INPOBOIUIM — PYYHYIO
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KOPPEKTUPOBKY; BU3YaJIbHO MPOBEPSIN BbIXOAHBIE JAHHbBIE aBTOMATHUECKUX PACTIPEAETICHUH,
U TIOJIOXKEHHsI IMHKOB KOPPEKTHPOBAJIM B COOTBETCTBHH C MakKCUMyMOM muka. OOBIYHO
BbIOMpAJI MHUKU C OTHOCHUTEJIbHOW HHTEHCUBHOCTBHIO He MeHee 3%. Kak mpaBwmiio, muky,
KOTOpbIE HE SIBJISUTMCH Pa3peIeHHBIMHI MM COOTBETCTBOBAJHU LIYMY, He BbiOMpanu. TunmaHast
MOTPELIHOCTD, CBsi3aHHas ¢ nosnoxenneM nuka B JIPJIII, ykasannas B USP, cocrasnser no
+0,2° yrna 2-teta (USP-941).

CreuuanucraM B JaHHOW OONACTH TEXHUKU OyneT OYEBHIHO, YTO B HACTOSIIEE
n300peTeHne MOTYT ObITh BHECEHBI PA3IUYHbIE MONU(HUKAIIMM U U3MEHEHUST O0€3 OTKJIOHEHUS
oT oObeMa WK CYLTHOCTU u300peTenus. J{pyrue BOIOMeHHs H300peTeHus: OyayT OYEBUIHBI
CHEMAJTUCTAM B JaHHOW OO0NAacTH TEXHUKH U3 PACCMOTPEHUsS OMHCAHUS W TPAKTUKU
OCYINECTBJICHHSI HACTOSIINEro W300peTeHMs], PACKPBITBIX 31aech. lIpenmonaraercsi, 4YTO
OTMHCAaHUE U MPUMEPHI PACCMATPUBAIOTCS TOJIBKO KaK WJUTFOCTPATUBHBIE, PU 3TOM UCTUHHBIN
00BEM H CYIIHOCTb U300pETEHUs YKa3aHbl B IpUIaraeMoi popmyie H300peTeHHsl.

Bce ccbuiku, HUTHPOBAHHBIE 3/1€Ch, BKJIIOYAs MATEHTHI, MATEHTHBIE 3asBKU, CTAaThH,
PYKOBOZACTBAa M TOMY MOJOOHOE, a TaKKe€ CCBUIKH, ITUTHPOBAHHBIC B HUX, B TOH CTENECHHU, B
KOTOpPOM OHU paHee He SIBJISIUCH TAKOBBIMH, BKJIFOUEHBI 3/1€Ch TOCPECTBOM CChUIKU BO BCEH
cBoeii nmoHOTe. B ciiyuae, ecnu onuH uimn 60j1ee 4eM OUH U3 BKIIFOUEHHBIX JIUTEPATyPHBIX U
NMONOOHBIX MAaTEPHAJIOB OTJIMYAETCSl OT HACTOSIIEH 3asBKH MJIM MMPOTUBOPEUUT €H, BKIFOUAs
OTpeeieHHbIE TEPMUHBI, UCTIOJIb30BAHNE TEPMUHOB, OMMUCAHHBIE METOMBI U TOMY MOJO0HOE,
HO HE OIPaHUYMBAsICh UMH, TaHHAS 3asBKA UMEET PEUMYLIECTBO.

ITocpencTBOM CChUIKH BO BCEH MOJIHOTE JIJIsl BCEX LieJIel B JAHHOE ONMCAHUE BKIIOUEHO
cozieprkaHue npeaBapuTenbHo 3asBku Ha nateHT CIIIA Ne 63/168456, nomanHoi 31 mapra
2021 roxa, u npeaBapuTebHO 3asiBku Ha mateHT CIIIA Ne 63/309346, noxannoii 11 deBpas

2022 rona.



®OPMYVYJIA H30BPETEHUA

1. Coenunenue gopmysr [:

WK ero (papMaLeBTHUECKU TpUeMIIeMast COJib, T/Ie:

R! npencrasnser coboit H, Br, C1-Coankun unu Genus,

R? npencrasnser coboit H, ranoren unu CHs-;

R’ mpencrasaser coboit H, rumpokcuCi-Ceankxun-, rugpokcuCi-Ceankokcu-, Ci-
Csankokcu, propCi-Csanmkokcn, C3-Csumknoankmt mwim (Cs-Cerprknoankun )C1-CealikoKcH-; U

R* npencrasnser coboii GpeHu1, 3amelnenHbiii 1, 2 uau 3 3aMecTUTENMH, HE3aBUCHMO
BeiOpanHbIMu U3 rajnoreHa, Ci-Ceankuma, Ci-Ceankunruo, ¢propCi-Ceankunruo, ¢propCi-
Csanxmna, C1-Csankokcn, propCi-Csankokcu, C3-Csunknoankmna u C1-Csankuia-C(=0)-.

2. Coenunenue mo m. 1 uau ero (QapmaleBTHUECKM MHpuemiemas cojib, rae R!
npencrasisier codoit H.

3. Coenuuenve 1o n. 1 unu 2 uin ero papMaleBTHIECKH MPUEMJIEMast Colb, rae R?
npezacrasJsieT codboit H.

4. Coenunenue 1o n. | umu 2 uny ero papMaleBTHIECKH MpuemyeMas cojib, rae R?
npexacrassieT codboi CHs-.

5. Coepunenue no modomy u3 . 1-4 wim ero ¢papMalneBTHUECKH pUeMiIeMasi COJb,
riae R? npencrasnsier coboii ruapokcnCi-Coealku-.

6. Coenunenue no odomy u3 1. 1-5 wim ero ¢papmareBTHUECKH MpUeMiIeMast COJlb,
rne R mpencrasnser cobGoil penun, 3amerneHHbii 1 uam 2 3aMeCTMTENSMH, HE3aBUCHMO
BeiOpanHbIMu U3 ranorena, Ci-Ceankuia, Ci-Ceankunruo, ¢ropCi-Ceankunruo, ¢TopCi-
Csankuna, C1-Csankokcn, propCi-Csankokcu, Cs3-Csumknoankuna u C1-Csankuia-C(=0)-.

7. CoenuHenue no JrodoMy u3 1. 1-5 wim ero ¢papMareBTHUECKH pUeMiIeMast COJlb,
rne R* mpencrasnser coboii penun, 3amerneHHbii 1 Wam 2 3aMeCTMTENSIMH, HE3aBUCHMO
BbIOpaHHBIMU 13 raynoreHa U Ci-Ceakuntuo.

8. Coenunenue ¢popmyusl 11
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WK ero (papMaLeBTUUECKU pUeMIieMast CoJib, TAe

R! npencrasnser coboit H, Br, C1-Coankun unu penurn,

R? npencrasnser coboit H, ranoren unu CHs-;

R’ mpencrasnser coboit H, rumpokcuCi-Ceanxun-, rugpokcuCi-Ceankokcu-, Ci-
Csankokcu, propCi-Cesanmkokcn, C3-Csumknoankmn mwim (C3-Cerpkmoanku )C1-CeallkOKCH-; U

R? u R® nesasucumo BeiOpane! u3 ranorena, Ci-Ceankuna, Ci-Csankuntuo, ¢propCi-
Csankmnruo, propCi-Csankuna, Ci-Csanmkokeu, propCi-Csankoken, C3-Csuuknoankuia u Ci-
Csankmn-C(=0)-.

9. Coenunenue mo m. 8 wmwin ero (apMaleBTHYECKH MpuemiieMas cojb, rae R?
NpeACTaBisieT COOOH rajoreH.

10. Coenunenue no m. 8 unu 9 umu ero GapManeBTHUeCKH MpueMaemas conb, rae RP
npexncrasisietr coooit ranoreH, Ci-Ceankmn, Ci-Ceankmnruo uimn GpropCi-Ceakokcn.

11. Coenunenue mo 1. 1, BBIOpaHHOE 3!

8-((4-6pom-2-dpTopheHrT)aMIHO)-2-IIUKJIONPOITHII-7-MeTHII-3,4-turuapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((4-6pom-2-¢propdeHm)aMuHO)-2-( LUKJIONPOMHUIMETOKCH )-7-MeTHII-3,4-TUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;

8-((4-6pom-2-¢pTopdeHrn)aMuHO)-2-3TOKCH-7-MeTHII-3,4-1uruapo-2, 7-Hap THpUIUH-
1,6(2H,7H)-nuoHa,

2-nuknonponui-8-((2-prop-4-(merunrtro)pennn)aMuHo)-7-MeTi-3,4-1uruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

2-nuknonponui-8-((2-prop-4-itondenna)amMuno)-7-mMeTuin-3,4-nuruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((2-pTop-4-(MeTrnTHO)PEeHNT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-nuoHa,

8-((4-6pom-2-¢pTopdernn)aMuHo)-2-(2-ruipOKCUITOKCH )-7-MeTHII-3,4-1uruapo-2,7-

Hadrupunun-1,6(2H,7H)-nuoHa,
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8-((2-pTop-4-iiondennin)aMuHO)-2-(2-ruAPOKCUITOKCH)- 7-MeTHII-3,4-TUruapo-2, 7-
Hadrupunun-1,6(2H,7H)-nunoHa,
8-((2-xnop-4-tiondennn)amMuHo)-2-(2-rugpOKCUITOKCH))- 7-METUI-3,4-TUTUapO-2, 7-
Hadrupunun-1,6(2H,7H)-nrnoHa;
8-((4-6pom-2-xnopdheHmt)aMiuHO)-2-(2-ruaApOKCUITOKCH )- 7-MeTHII-3,4-Turuapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,
8-((4-6pom-2,3-nudropdhennn)aMuno)-2-(2-rugPOKCUITOKCH)- 7-METHII-3,4-TUTUIPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;
8-((4-6pom-3-xnop-2-propdennin)amuno)-2-(2-ruapOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-nuoHa,
8-((2-pTop-4-(Tpudropmerni)pennin)aMuHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,
8-((4-aTrn-2-propdennn)amMuno)-2-(2-TuAPOKCUITOKCH)-7-MeTUI-3,4-quruapo-2,7-
Hadrupuaun-1,6(2H,7H)-nuoHa,
8-((4-uxnonponui-2-propdennn)amuno)-2-(2-rugpOKCUITOKCH)- 7-MeTUII-3 ,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-amoHa,
8-((2-pTop-4-meTokcudenmn)aMuHo)-2-(2-rugpOKCUITOKCH)- 7-METUI-3,4-TUTUIPO-
2,7-napTupunus-1,6(2H,7H)-nuoHa,;
8-((2-pTop-4-((TpudTopmMeTHn)THO)PEHUT)aMUHO)-2-(2-TUIPOKCUITOKCH )-7 -METHII-
3,4-nurunpo-2,7-nadprupunun-1,6(2H,7H)-nunowa,;
8-((2-¢rop-4-uzonponunderna)aMuHo)-2-(2-ruAPOKCUITOKCH)-7-MeTHII-3,4-
aurunapo-2,7-uadprupunus-1,6(2H,7H)-auoHa,
8-((2-xnop-4-umkonponuideHu1 )aMiHO )-2-(2-TUAPOKCUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-auoHa,
8-((4-auerni-2-dropdenrn)aMuno)-2-(2-ruAPOKCUITOKCH )-7-METHII-3,4- TUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;
8-((2-xnop-4-(MeTrnTHo)PeHnT)aMIuHO )-2-(2-rUIPOKCUITOKCH )-7-MeTHII-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,
8-((4-(nudropmerokcu)-2-propdeHrn)aMuHo)-2-(2-ruAPOKCUITOKCH)-7-METHII-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-nunoHa,
8-((2-xnop-4-s3TrneHnn)aMuHo)-2-(2-TuAPOKCUITOKCH)- 7-MeThII-3,4-muruapo-2,7-

Hadrupunun-1,6(2H,7H)-nunoHa,
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8-((2-pTop-4-(TpudropmeTokcH )peHnT)aMUHO)-2-(2-THAPOKCUITOKCH )-7-METHII-3,4-
aurunpo-2,7-naptupunus-1,6(2H,7H)-aunoHa,
8-((4-((mudropmermin)THo)-2-propdeHunn)aMuHo)-2-(2-ruAPOKCUITOKCH)-7-METUII-
3,4-nurunpo-2,7-nadprupunun-1,6(2H,7H)-nunowa,;
8-((4-6pom-2-dpTopheHrT)aMIHO)-2-U30POIIOKCH-7-MeTHII-3,4-Turuapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,
8-((2-pTop-4-iiondennin)aMiHO )-2-U30MPONOKCH-7-MeTHII-3,4-1uruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,
2-3ToKCcu-8-((2-pTop-4-itondenna)aMuHo)-7-meTii-3,4-auruapo-2, 7-Hap THPUAUH-
1,6(2H,7H)-nuoHa,
8-((2-pTop-4-iiondeHnin)aMiHO )-2-METOKCH-7-MeTHII-3,4-TUTHAPO-2, 7-Ha) TUPUITH-
1,6(2H,7H)-nuoHa,
2-(mpem-0ytoxcn)-8-((2-dprop-4-itondernn)amMuHo)-7-meTui-3,4-guruapo-2,7-
Hadrupuaun-1,6(2H,7H)-nuoHa,
(S)-8-((2-¢pTop-4-itondernn)aMuHO)-2-(2-ruaPOKCUTIPOTIOKCH )-7-MeTHII-3,4-TUTHIIPO-
2,7-napTupunus-1,6(2H,7H)-nnoxa,;
(R)-8-((2-¢prop-4-iiondenmn)aMuHo)-2-(2-ruipOKCUITPOTIOKCH )- 7-METHII-3,4-ATUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nuoHa,;
(S)-8-((4-6pom-2-dpTopdenr)aMuHO)-2-(2-rugpOKCHITPOIIOKCH )~ 7-MeTHII-3,4-
aurunpo-2,7-sadrupunus-1,6(2H, 7H)-nunowHa,;
(R)-8-((4-6pom-2-propdhenmn)amuHo)-2-(2-TUAPOKCUIIPOTIOKCH )-7 -METHII-3,4-
aurunapo-2,7-uadprupunus-1,6(2H,7H)-auoHa,
(R)-8-((4-6pom-2-propdhennn)amuno)-2-(2-ruAPOKCUIIPOTIOKCH )-S5, 7-TuMeTHII-3,4-
aurunpo-2,7-nadprupunus-1,6(2H,7H)-auoHa,
8-((4-6pom-2-¢pTopdeHn)aMuHO)-2-(2-TUIPOKCUITOKCH )-S, 7-TUMETHII-3,4-TUTUIPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;
8-((4-6pom-2-¢propdern)aMuHO)-5-x10p-2-(2-rHAPOKCUITOKCH )-7-METHII-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,
5-xnop-8-((2-prop-4-itondenunn)aMuHo)-2-(2-ruIPOKCUITOKCH )-7-MeTHII-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-nunoHa,
8-((4-6pom-2-pTopdernn)amMuHo)-5-PpTop-2-(2-rUAPOKCUITOKCH)- 7 -MeTHUI-3,4-

aurunpo-2,7-naprupunus-1,6(2H,7H)-aunoHa,
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8-((2-pTop-4-iiondennin)aMuHO)-2-(2-TUAPOKCUITOKCH)- S, 7-ATUMETHII-3,4-TUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nuoHa,;
8-((2-pTopdpenun)amnuHo)-2-(2-ruApOKCUITOKCH)-5-1HoA-7-MeTui-3,4-nuruapo-2, 7-
Hadrupunun-1,6(2H,7H)-nuoHa,
5-6pom-8-((4-6pom-2-¢propdeH it )aMuHo)-2-(2-ruAPOKCHUITOKCH )-7-MeTHII-3,4-
aurunpo-2,7-vadptupunus-1,6(2H,7H)-auoHa,
4-6pom-8-((2-pTopdeHunn)aMuHo)-2-(2-rUAPOKCUITOKCH )-5, 7-TUMETHI-3, 4-TUTHIPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;
8-((4-aTrn-2-propdenmn)amuno)-2-(2-ruAPOKCUITOKCH)- S, 7-TUMETHII-3,4-TUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;
8-((4-uknonponui-2-propdenmn)amMuHo)-2-(2-TUAPOKCUITOKCH)-5, 7-iuMeTHI-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,
8-((4-6pom-2-¢propdennn)amMuHo)-7-MeTnI-3,4-muruapo-2, 7-aap THpUINH-
1,6(2H,7H)-nuoHa,
8-((4-6pom-2-¢pTopdennn)amMuHo)-5,7-numeTnn-3,4-guruapo-2, 7-Hap THpU AN H-
1,6(2H,7H)-nuoHa,
8-((2-pTop-4-iiondennn)amuno)-5,7-qumerni-3,4-nuruapo-2, 7-nadp TupUANH-
1,6(2H,7H)-nuoHa,
8-((4-tion-2-dpropdennn)ammuno)-7-metun-3,4-nuruapo-2, 7-nadprupuaun-1,6(2H, 7H)-
JIVIOHA,
8-((2-pTop-4-(MeTrnTHO)PeHUT )aMUHO)-7-MeTUII-3,4-TUruapo-2,7-Had THPUAMH-
1,6(2H,7H)-nuoHa;
8-((4-aTun-2-prophennn)amuno)-7-meTuin-3,4-1uruapo-2,7-nagp THPU AN H-
1,6(2H,7H)-nuoHa;
8-((4-uknonponui-2-propdenmn)amuno)-7-mMeTi-3,4-1urunpo-2, 7-nag TupuuH-
1,6(2H,7H)-nuoHa,
8-((4-(nudropmerokcu)-2-¢propdeHin)aMuHo)-7-MeTui-3,4-quruapo-2, 7-
Hadrupunun-1,6(2H,7H)-nunoHa,
8-((2-pTop-4-npormmneHnin)aMiuHo)-7-MeTHI-3,4-Turuapo-2, 7-Hap THPU AN H-
1,6(2H,7H)-nnoHa,
8-((2-pTop-4-(MeTunTHO)PeHNT)aMUHO)-S, 7-nUuMeTHI-3,4-TUTHIPO-2, 7-Hah TUPUIUH-

1,6(2H,7H)-nuoHa,
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8-((4-aTun-2-propdpenun)ammuno)-5,7-numerni-3,4-quruapo-2, 7-nadp TUpUAUH-
1,6(2H,7H)-nuoHa,

8-((4-uknonponun-2-propdennn)amuno)-5, 7-numernn-3,4-muruapo-2,7-
Hadrupunun-1,6(2H,7H)-nrnoHa;

8-((4-(audropmerokcn)-2-pTopdheHun)aMuHo)-S,7-aumeTni-3,4-guruapo-2,7-
Hadrupunun-1,6(2H,7H)-nuoHa,

8-((4-6pom-2-xy10pheHIIT)aMUHO)-7-MeTUI-3,4-Turuapo-2, 7-Had THpUAMH-
1,6(2H,7H)-nuoHa,

8-((4-6pom-2-propdeHns)aMuHO)-2-(2-rUAPOKCUITHI )-7-MeTHII-3,4-TUTUApO-2,7-
Hadrupuaun-1,6(2H,7H)-nuoHa,

8-((2-pTop-4-(MeTrnTHO)PEeHNT )aMUHO)-2-(2-THIPOKCUITOKCH )-S, 7-nuMeTHI-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,

8-((4-(nudropmerokcu)-2-pTopdeHrn)aMuHO)-2-(2-ruAPOKCUITOKCH)-S, 7-TUMETHII-
3,4-nurunpo-2,7-naptupunus-1,6(2H,7H)-nmoHa;

2-(2,2-nudropatokcn)-8-((2-prop-4-(MeTunrno)peHmn)aMuHo )-7-MeTHI-3,4-
aurunpo-2,7-naprupunus-1,6(2H,7H)-amoHa,

8-((4-6pom-2-¢pTopdenun)amMmuno)-7-metni-4-pennn-3,4-quruapo-2,7-HadpTHPUAUH-
1,6(2H,7H)-nuoHa,

8-((2-pTop-4-(mMeTunTHO)PeHnI)aMUHO)-7-MeTHN-4-peHun-3,4-nuruapo-2,7-
Hadtupunun-1,6(2H,7H)-nunoHa;

8-((4-6pom-2-propdenun)amMmuno)-4,7-numeTnn-3,4-1uruapo-2, 7-nag TAPU AU H-
1,6(2H,7H)-nuoHa;

8-((2-pTop-4-(meTrnTHO)PeHnn)aMuHo)-4, 7-numeTni-3,4-nuruapo-2, 7-Hah Tup I uH-
1,6(2H,7H)-nuoHa;

8-((4-6pom-2-¢pTopdeHni)aMuHO)-2-(2-TUIPOKCUITOKCH )-4, 7-TuMeTHII-3,4-TUTUAPO-
2,7-napTupunus-1,6(2H,7H)-nuoxa;

8-((2-pTop-4-(MeTrnTHO)PEeHNT)aMUHO)-2-(2-THIPOKCUITOKCH )-4, 7-numeTnn-3,4-
aurunapo-2,7-naprupunus-1,6(2H,7H)-aunoHa,

WY ero (hapMaLeBTHUECKU TpUeMIIeMast COJTb.

12. Coenunenue, npeacrasisioinee codoit 8-((2-¢prop-4-(meTmnTro)heHmn)aMuHo )-2-
(2-runpoxcusToKCn)-7-MeTii-3,4-nquruapo-2,7-saptupunud-1,6(2H, 7H)-nuon,  umeromee

CTPYKTYpY.
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W ero (hapmareBTHYeCKH npremMiemMast Cob.
13. Coenunenue, npeacrapistoinee codoit 8-((2-¢prop-4-(MeTunTHO)heHT)aMUHO )-2-
(2-runpokcusTOKCH)-7-MeTII-3,4-nuruapo-2,7-nagtupunud-1,6(2H,7H)-nuon,  umeromee

CTPYKTYpY:

HO >N NN

14.  Kpucrann, coziep Kalui 8-((2-¢pTop-4-(MeTunTHO)peHNT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTuI-3,4-nurnapo-2, 7-nadptupuans- 1,6(2H, 7H)-nuow.

15. Kpucramnmueckuit Oe3Bonubiii  8-((2-¢prop-4-(MeTuntuo)peHmn)amMmuHo)-2-(2-
TUAPOKCUITOKCH)-7-MeTuI-3,4-nurnapo-2, 7-naptupuaus- 1,6(2H, 7H)-nuon, @opwma 1.

16. Kpucrannmueckuit Oe3Bonublii  8-((2-¢rop-4-(MeTuntuo)peHmn)amMmuHo)-2-(2-
TUAPOKCUITOKCH)-7-MeTui-3,4-nuruapo-2, 7-naptupuaus-1,6(2H, 7H)-nuon, @opma 1, no m.
15, ornmuaromuiics tem, uyro umeer nuku JIPJIIT (mudpakuus peHTTeHOBCKHX Jyueil Ha
nopotuke) npu 5,0; 8,7; 9,3; 10,8; 14,5; 15,3; 18,8 u 20,5 rpanycax 2-rera (+0,2 rpanyca 2-
TETA).

17. Kpucramnmueckuit Oe3Bonubiii  8-((2-¢prop-4-(MeTHnTHO)bEHIIT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H, 7H)-nuon, @opma 2.

18. Kpucrammmueckuii 0Oe3BonHbii  8-((2-¢rop-4-(MeTHnTHO)DEHIIT)aMUHO)-2-(2-
TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H,7H)-nuon, @opma 2, mo m.
17, umeromuii kaptuny JAPJIIL, conepxkamniyro xapakrepuctuueckue nuku npu 7,1; 9,4; 12 4,
12,8; 14,3; 15,6, 16,4; 17,4; 18,5, 18,9; 19,5; 19,9; 21,1; 21,4, 23,2; 23,7; 24,8, 25,6, 27,6, 30,3;
33,2; 33,5 u 37,5 rpanycax 2-tera (0,2 rpamyca 2-tera).

19. Kpucrammmveckuii monoruapar 8-((2-¢rop-4-(mermntno)denmn)aMuno)-2-(2-
TUAPOKCUITOKCH)-7-MeTui-3,4-nuruapo-2, 7-nadptupuans- 1,6(2H, 7H)-nnona, @opwma 3.

20. Kpucrammmueckuii monoruapar 8-((2-¢prop-4-(MeTunTHo)peHnI)aMiuHO)-2-(2-

TUAPOKCUITOKCH)-7-MeTuI-3,4-nuruapo-2, 7-naptupuans- 1,6(2H, 7H)-nuona, @opma 3, o .



19, ornuuaromuiicst Tem, yro umeet nuku JPJIIT mpu 13,7; 18,0 u 18,3 rpagycax 2-tera (0,2
rpagyca 2-tera).

21. Awmop¢usiit  8-((2-¢pTop-4-(MeTunTHO)PEeHUT)aMIUHO)-2-(2-THAPOKCUITOKCH )-7 -
metwi-3,4-nuruapo-2,7-saptupunun-1,6(2H, 7H)-nuon, @opma 4.

22. dapmaneBTHUECKAs KOMIIO3ULIUS, COAepKalasi COeIMHEHHE 1Mo JFI00oMy 13 T, 1-
21 wmm ero (QapMaleBTHYECKH NPUEMJIEMYIO COJb W IO MEHbLIEH Mepe OIuH
(apMaeBTHYECKH TPUEMJIEMBbIH SKCIUTTHEHT.

23. Cnoco6 mnewenuss MEK (kuHa3a MHTOr€H-aKTHUBUPYEMOH MPOTEHHKHHA3BI
(MAPKK)) acconmMpOBaHHOM OMyXOJIH, BKJIIOYAOIINN BBEACHNE CYOBEKTY, HY KA LIEMYCsI
B 5TOM, Te€parneBTU4YecKu 3P (PEeKTHBHOTO KOJIMIECTBA COEAUHEHHSI 10 rodoMy m3 . 1-21
ero (hapMaLeBTHYECKH PUEMIIEMON COJIH.

24. Cnocob mo n. 23, rae omyxose uMmeer mytanmo BRAF V600, BeiOpaHHyr0 U3
V600E, V600K, V600D, V60OR 1 V600S.

25. Cnocob mo n. 23 wnu 24, rae onyxonb umeet mytaipo BRAF VO0OE.

26. Crioco0 o mrobomy u3 . 23-25, rae ornyxouib npeacrapisieT codoit omyxoms [ITHC.

27. Cnocob mo m. 26, rae onyxoab ITHC mnpexncrasisier coboii MHTpakpaHHATIBHYIO
OIyXOJIb.

28. Cnocob mo m. 27, roe MHTpPaKpaHUAJbHAS OMYXOJb MPEACTABISIET COOOW pak
TOJIOBHOTO MO3Ta.

29. Criocob no 1. 28, rze pak roJOBHOTO MO3ra MpeACTaBisieT OO0 MeTacTaTHYeCKUH
pak roJIOBHOTO MO3ra.

30. Cnocob6 mo m. 29, rme MeTacTaTUYEeCKUH pak TOJIOBHOIO MO3ra BbIOpaH W3
METACTaTUYECKOH MEJaHOMBI, METACTATHYECKOTO KOJIOPEKTANIBHOIO PaKa, METaCTaATUYECKOTO
HEMEJIKOKJIETOYHOTO paka JIETKOro, METAaCTaTHUYeCKOro paka INMUTOBHIHOW JKeJe3bl |
METaCTaTUYECKOTrO paKa SUIHUKOB.

31. Cnocob mo m. 26, rue onyxoab LTHC mpexncrasisier coboil MHTpaKpaHHATIBHYEO
JIM/1 (TIeHTUrHHO3HAsI MeNTaHOLUTapHAs TUCTIIA3Hsl) WM SKCTpakpanuanbayo JIMJL.

32. Crnocod mo m 31, rome JIMJ] BeiOpaHa H3 METACTATUYECKOW MENAHOMBI,
METaCTaTUYECKOTO KOJOPEKTAJIbHOIO paka M METACTATUYECKOTO HEMENKOKJIETOUHOTO paka
JIETKOTO.

33. Cmoco®d mo m. 27, rae HHTpakpaHUAIbHAs OMYyXOJb IPENCTAaBIAET COOOH

NEPBUYHYIO OMyXOJb.
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34. Cniocob mo m. 33, rae mepBUYHAs OMyXOJb FOJIOBHOTO MO3Ta MPEACTaBIsIET COO0H
3JI0KAUECTBEHHYIO OMyXOJIb.

3S5. Cnocob o n. 34, rae nepBUYHAs OMyXOJb FOJIOBHOTO MO3Ta MPEACTaBIseT OO0
IJIMOMY 2 CTETIeHH, IIIMOMY 3 CTETIeHH UJIH INIHOMY 4 CTETEeHH.

36. Cniocob mo 1. 33, rae mepBUYHAS OMYXOJb TOJIOBHOIO MO3Ta MPENCTaBIsieT CoO0H
I0OpPOKAYECTBEHHYIO OMyXOJIb.

37. Cnocob mo m. 23, rae onyxoib umeeT ciansiaue BRAF.

38. Cnocob no 1. 37, rae onyxonb umeet ciusinue BRAF, BeiOpannoe us KIAA11549-
BRAF, MKRNI-BRAF, TRIM24-BRAF, AGAP3-BRAF, ZC3HAVI1-BRAF, AKAP9-BRAF,
CCDC6-BRAF, AGK-BRAF, EPS15-BRAF, NUP214-BRAF, ARMC 10-BRAF, BTF3L4-BRAF,
GHR-BRAF, ZC3HAVI-BRAF, ZNF767-BRAF, CCDC91-BRAF, DYNCI112-BRAF,
ZKSCANI-BRAF, GTF2I-BRAF, MZT1-BRAF, RAD 18-BRAF, CUX1-BRAF, SLC12A7-BRAF,
MYRIP-BRAF, SNDI-BRAF, NUBI-BRAF, KLHL7-BRAF, TANK-BRAF, RBMS3-BRAF,
STRN3-BRAF, STK35-BRAF, ETFA-BRAF, SVOPL-BRAF w JHDM1D-BRAF.

39. Crioco0 o 1. 38, re omyxoub MPeACTABISAET COOOH KapIIMHOMY MOJIOYHOH JKeJe3bl,
KOJIOPEKTAJbHYIO0 KapLHUHOMY, KapLIUHOMY IHIIEBOJA, TIIHUOMY, KAPLIMHOMY TOJIOBBI M INEH,
KapLUUHOMY JIETKOTO, MEJaHOMY, KapLMHOMY IIOJKENYJOUYHONH JKeNe3bl, KapLUHOMY
NPEACTATeNIbHON JKeNe3bl, CapKOMy, KapLUHOMY LIUTOBUAHOH JKele3bl, HEU3BECTHYIO
NEPBUYHYIO KApLUHOMY, ME30TEJMOMY IIJIEBPbI, AaJE€HOKAPLMHOMY NPSAMOHM  KHIIKH,
SH/IOMETPHAJIBHYIO KAPLIMHOMY MATKU WJIN CEPO3HYIO KapLIUHOMY SIMYHUKA.

40. Crioco0 mo 1. 23, rae onyxoJib npeacTasiseT codoi onyxonb ¢ BRAF nukoro tuna.

41. Cnoco6 mo mobdomy u3 . 23-40, JOMOJHUTENBHO BKIIOYAOIIHNA NPUMEHEHUE
OIHOTO WK OOJiee YeM OTHOTO JOTIOJHUTEIBHOTO BH/IA IPOTUBOOITYXOJIEBOM TEpaIuu.

42. Criocob no 1. 41, rae JOTONHUTEIBHBIN BU TPOTHBOOIYXOJIEBOH TEPAITHH BBIOPaH
U3 OJJHOTO HJIH 00Jiee YeM OJTHOTO MPOTHBOOIYXOJIEBOTO areHTa.

43. Criocob 1o 1. 42, rie MPOTUBOOMYXOJIEBBII areHT MPEACTaBIsieT COOOH HHIHOUTOP
BRAF.

44. Cnocob o 1. 43, rne uarudburop BRAF npencrasisier coboii sHKOpadeHnd mimm
ero (hapmManeBTHUECKH PUEMIIEMYIO COJIb.

45. Criocob o 1. 43, rae narudutop BRAF BeiOpan us:

N-(3-((3,5-numeTnn-4-okco-3,4-TruapOX nHA30JINH-60-1IT)aMUHO)-2,4-

mdroppenmn)nponan-1-cyappoHamuna,
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N-(2-xn0p-3-((3,5-numeTni-4-okco-3,4-AUruAPpOX MHA3OIUH-O- 1T )aMUHO ) eH I )-3 -
¢dTopnpomnan-1-cynsponamuna,;

N-(2-xnop-3-((3,5-aumerun-4-okco-3,4-TUruIpoX nHA30JIUH-0-1JT)aMUHO )-4, 5-
au¢ropdenun)nponan-1-cynbpoHamuaa;

N-(2-x710p-3-((3,5-mumeTnin-4-okco-3,4-quruaApOX *Ha30JMH-0- 11 )JaMHHO )-4-
dropdenmwn)nponan-1-cynpponamuna;

N-(2-xn0p-3-((3,5-mumeTnin-4-okco-3,4-TuruApOX UHa30JIMH-0- 11 )JaMHHO )-4-
dropdenmn)-3-propnponan-1-cynbhonamuna;

N-(2-xnop-4-pTop-3-((5-metni-3-(mernin-d3)-4-okco-3,4-TUruapoX UHA3OJIHH-6-
WJT)aMHHO)-berHmn )-3-propnponas- 1 -cyappoHamuna,

N-{2-xn0p-3-[(3,5-mumeTnin-4-okco-3,4-TUruApOX UHa30JIMH-O-1IT)OKCH |-4-
¢dTopdennn jnponan-1-cynbhoHamuna,

N-(3-xn0p-4-((3,5-numeTnn-4-okco-3,4-TMruapOX UHA3OJINH-6-1JT ) OKCH ) -5 -
¢dTopnupunuH-2-un)nponas-1-cyasporaMuia u

N-{2-xn0p-3-[(3,5-mumernin-4-okco-3,4-qUruApoX UHa30JIMH-O-1IT)OKCH |-4-
dropdennn }-3-proprnponan-1-cynpponamuna

WM UX (papMarieBTUYECKH TPUEMIIEMOH COJH.

46. Crioco6 no n. 45, rae unruourop BRAF npencrasnser coboit N-(2-xmop-3-((3,5-
IUMETHII-4-0KCO-3,4- AU U POX UHA30JIUH-0-1JT)aMUHO)-4-pTopdennn)-3-proprnpomnan-1-
cynb(oHamMu 1K ero papMaleBTHYECKU MPUEMIIEMYIO COJIb.

47. Cniocob o . 43, rae uarudutop BRAF BoiOpan us:

N-(2-xn0p-4-¢prop-3-((5-¢pTop-3-MeTnin-4-okco-3,4-AUruAPOX MHA3OIUH-0-
w1)aMuHO )heHmn)-2-a3adunukino[2. 1.1 rekcan-2-cynbhoHamuza,

(R)-N-(2-xmop-4-rop-3-((5-pTop-3-MeTun-4-okco-3,4- AUru AP OX UHAZOJIHH-6-
w1)aMuHO ) eHmn)-3-propnupponuaun- 1 -cyasponamMuna u

N-(2-x10p-3-((5-x10p-3-MeTHI-4-0KCO-3,4-TUTUAPOX UHAOIHMH-6-1JT)aMHHO )-4-
dropdennn)-3-propazeruann- 1 -cynpponamuna

WK UX (papMalieBTHYECKH MPUEMIIEMO COJTH.

48. Cnocob mo m. 47, rae unruoutop BRAF npencrasnsier coboii N-(2-xmop-3-((5-
XJIOP-3-MeTU-4-0KCO-3,4-TUTHIPOXTHA30JUH-0- 1T )aMUHO )-4-hTopdh eHmn )-3 -
¢dTopazernnus-1-cynpponamun wim ero GapManeBTHIECKU TPUEMIIEMYIO COJIb.

49. Criocob o 1. 42, re MpoTHBOOIYXOJIEBbBII areHT MPEACTABIsIET COO0H HHIHOUTOP

SHP2.
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50. Crioco0 1o 1. 49, rae narudbutop SHP2 npencrasnser coboii (S)-1'-(6-((2-amuHo-
3-xnopnupuaAnH-4-1n)THo)-1,2,4-Tpruaszun-3-un)-1,3-nurugpocnupo| uHeH-2,4'-UnepuInH |-
1-amuH 1M ero apmManeBTUYECKH TPUEMIIEMYIO COJIb.

51. Cniocob mo mrobomy u3 mm. 23-50, rae cyObekT npeacTasisieT coO0i YeIoBeKa.

52. Coenunenue o grobomy u3 . 1-21 wu ero apmaneBTu4ecky npuemiemast Cojb
JUTsl IPUMEHEHUsI B Ka4ECTBE JIEKAPCTBEHHOIO CPEACTBA.

53. Coenunenue o jrodomy u3 . 1-21 uiau ero gpapManeBTHYeCKH MpUemMiieMast CoJlb
U1l npuMeHenus B teueHnn MEK-acconumnpoBaHHOM Onyxomu.

54. IlpumeHeHne coequHEeHUs 1o Jrodomy m3 mm. 1-21 wim ero (apmaneBTHUECKH
MPUEMJIEMON COJIM [UJI1 MU3TOTOBJICHUSI JIEKAPCTBEHHOrOo cpeactsa ana JjedeHuss MEK-

aCCOLIMUPOBAHHON ONyXOJH Y CyOBEeKTa.
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