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2420-547910EA/081
SAMEINEHHBE [NPVMUIOVHOBEE OBPATHRE WHI'MEMTOPH BMI-1

BBeneune

OnmMcaHBl 3aMelleHHBEEe OoOpaTHHE NOUPUMMUIOMHOBEE  COEeIVMHEHUH,
KOTOPHE MHIUOMPYT OYHKUMID Oejika B-KJIEeTOUHOTO CIHelUMPUUeCKOTO
calTa MHTeTpaluy 1 BMpPyCa MBEIIMHOTO Jie¥koz3a MoJjioHu (Bmi-1) wu
IIOHMWXAT €TI0 YPOBEeHb, ¥ CIOCOOH MCHOJB30BaHMA TaKUX COeIMHEeHUM
O0JIa JledeHMs paka, OIoCpeloBaHHOTO Bmi-1. BoJjlee KOHKPEeTHO, aMMH-—
3aMelleHHEEe obpaTHEle NIVPVMUOVHORBELE COeIVMHEHNS, KOTOPHE
MHTUOMPYIT OyHKUIMI Bmi-1 ¥ CcHMXaoT YpoBeHb Bmi-1, ABIA0TCA
IOJIE3HEIMM IJIS JIeueHMsa paka, ONoCpeloBaHHOTO Bmi-1.

[IpeOIOCHIKM COBIOaHUS MB00peTeHus

Bmi-1 OBl M3HauUaJIbHO MISHTUOUUIMPOBAH Ha OCHOBaHMM eTo
CBEPXBKCIPEeCCUM B Pas3JIMUHHX Jelkoszax u JmMboomMax. CleIoBaTeJILHO,
ORJIO I[IOKa3aHo, dYTo Bmi-1 o6jlamaeT OHKOTEHHOM AaKTUBHOCTLI IIPU
er0 CBEPXDBKCIPeCCHMM B HOPMaJIbHEIX KJIeTKaxXx M uI'paeT poJib B
NOOOepXaHUM [ONYJISALUMM PaKOBHX CTBOJIOBHX KJIETOK. YpPOBeHb Bmi-1
IIOBEIIEH BO MHOIMX BMIaxX OINYXOJeM M  ABJISeTCS  BaXHBEM B
I'eMaTOJIOTNUEeCKMUX PaKOBEIX 3aboJIeBaHMAX n MHOTHUX COJIMIHBIX
ONyXOJIAX, BKJIOUAS OIYXOJM TOJIOBHOTO MO3Ta. CHUMXeHMEe YPOBHEeU
Bmi-1 B ONYyXOJIeBHX KJIeTKax IIpu HOoMomu siRNA BHBHBaeT allollTo3
u/nay OMOJIOTUUECKOe CTapeHMre KJEeTOK ¥ IIOBHIaeT BOCIPUMMUMBOCTD
K LUMTOTOKCHMUECKMM aTeHTaM. Bmi-1 CJOyXuT B KaueCTBe KJIOUEeBOT'O
PeryJaaTOpPHOTO KOMIIOHeHTa PRC1 KoMIJieKca (IIOJIMKOMO-pelnpecCHBHBMN
KoMILJIeEKC—1), HO He ofOjamaeT depMeHTATHMBHOM aKTUBHOCTBI. I[Io m»TOM
IpUUUHE, TapreTUpOBaHUE Bmi-1 TpaINLMOHHEMN criocoBamm
OOHapyXeHUS JIeKapCTBEHHEX CPeICTE ABJAETCH IPpOoOJieMaTWUUHEM.

[IOCKOJIbEKY YPOBHM Bmi-1 B KJIeTkaxXx XeCTKO PpeTryJMpylRTCHa Kak
Uepes TPaHCKPUIILMOHHEE, Tak U I[IOCT-TPaHCKPMIILVOHHEE MeXaHW3MH,
BTO pelyJiMpOoBaHMe MOXHO MCIIOJIBE30BATE IOJIA Tapl'eTUPOBaHUA BTOTO
BaXHOT'O DeJika. COOTBETCTBEHHO, CoXpaHsaeTcd HeOOXOOVMOCTE
ofecriedeHrs COeOMHEHUN, KOTOpHEe MHIUOMPYIT OGyHKUIMIOD Bmi-1 wu
CHMXAKT YPOBeHb Bmi-1, 1Ojsa JieueHMA paka, OINOCPeIOBaHHOTO Bmi-1.

CymHOCTE MBoOpeTeHUsT

B HacToamen 3adBKe OITMCAaHEL HEKOTOPEIE aMIMH—-3aMelleHHEIE



oBpaTHEE OUPUMUOVMHOBEHE COEIMHEHMS, KOTOPHE MHIMOUPYIT OYHKLINMIO
Bmi-1 u CHWXaLT YpPOoBeHb Bmi-1, ¥ CHOCOOH MX MCIOJL30BAHUSA MOJIA
JleUueHMs pPaka, OIIoCpelNoBaHHOTO Bmi-1.

OnmcaHo coenuHeHue OGopMyJiHl (1) :

Rz
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|
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roe X, Ri, Rz, R3 M Rs MMelOT 3HaueHUs, olIpelelJieHHBE B HaCTOAMeM

4

3a4BKe, BKJOUaa uUX QopMEl UM dpapMalleBTUUECKME KOMIO3MLUUM, U
CIOCOOH MCHOJIB30BaHMA TaKMX COeIMHeHUM, UX GOpM WMJIM KOMIIO3UIIUN
OJIa JledeHUS pakKa, OINOCPedOBaHHOTO Bmi-1, y HyXDaKomeTrocd B DTOM
cyOBeKkTa-deJjioBeKa.

KpaTkoe ommcaHme uepTexen

dur.l OeMOHCTpUPYET IO30-3aBUCHMOe CHWXeHMe olyjdaunm CSC
B BXD GBM wMomesM B pesyJbTaTe JedueHMda C @ MCIOJIbE30BaHMEM
coemuMHeHNA QOpMyJIH (1) MM ero QOpPMEL.

dUT.2 IOEeMOHCTpMPYeT CHWXeHMe nonynadaummu CSC B BXD GBM
MOIOeJIM B pes3yJibTaTe JIeUeHMA C MCIOJb30BaHMEeM COeIMHeHMA (QOPMYJIEL
(I) mim ero GOPMH.

Odur.3 IOeMOHCTpMpyeT CoKpalleHre MOHOCJOA U HeMpochepr CSC
IOy JIALNM B aHamse OIlYyXOJIEBOM obJjlacTu B pesyJbTare
B3aMMOIEVCTBUA KJETOK C coelVHeHUeM GopMmyJH (I) miam ero GopMoi.

dur.4 HOeMOHCTPUPYET CPaBHUTEJLHHM 300eKT Ha BLHXMBAEMOCTD

MEITIEN, [IOJIy4YaBIIMX pPacCTBOPUTEJIb, TEeMO30JIOMMI WM COoeIMHeHNe
bopMyJIEL (I) WMIIN ero bopmy, B OPTOTONNUECKON MOOeJn
TJIMoBJIaCTOME .

[lompoBHoe ommMcaHMe us3obpeTeHUs

OnmMcaHel aMMH-3aMelleHHbHe Oof0paTHHe IUPUMMMIOIMHOBEE COEOMHEHUS
OJIS MWMCIOJIb30OBaHMA B MHIUOMPOBAaHMM Bmi-1 QYHKIMM ¥ CHWKEHUH
YPOBHA Bmi-1 m B cnocobax JIsA JeueHMsa pakKa, OIOCPeIOBaHHOTO
Bmi-1.

B oOHOM BapMaHTe  BOIJIOWEHMS IMPeOCcTaBJIeHO  COeIMHeHM e

bopmysiel (1) :
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Wi ero d¢opMma, Ime

R1 npencrapjgaeT cobom reTepoapusl W TeTePOUUKIINI,
HeoOsa3aTeJIbHO 3aMelleHHHEM Ha YIJIEPOIOHOM KOJILLEeBOM aToMe OIHUM,
OBYyMH, TpeMd WM UYeTHPbBMA Rs 3aMecTUTesIaMM WM Ha a30THOM
KOJILLIEBOM aToMe 3aMeCcCTUTeJIeEM, npencTaBJgnleM cobou aToM
KHCcJopoma, ¢ obpa3oBaHueM N-oKCcHUIa;

X mpencTaBysgeT cobor N miau N, 3aMelleHHHM aToOMOM KMCJIopoIa,
c obpasopaHueM N-oKCHIOa;

Rz mnpencrTaBjgeT cobo¥ BOOOPOMN, LMaHO, TaJloTeH, IUIPOKCHUII,
HUTPO, Ci1-saJIKWJI, IMOPOKCUII-C1-saJIKWII, C1-saJIKOKCH, aMMHO, Ci-
g@JIKMJI—-aMHO, (Ci-salJIKMJI) 2—aMMHO, IMUIOPOKCUJI-aMMHO, TIHMIPOKCUII-Ci-
gaJIKMUJI—-aMVHO, Ci-salIkOKCU-C1-gaJIKMII—-aM1HO, Ci1-sa@JIKMJI—-THO, Ci-
gAJIKMJI-KapOOHWII, Ci-gaJIKMJI-KapOOHUJI-aM1HO, aMMHO-KapOOHWII, Ci-
gaJIKMJI-aM/MHO—-KapOOHWII, (C1-gaJIKMJII) 2—aMMHO—-KapOOHWII, aMMHO -
KapOOHUII-aM1HO, Ci-gaJIKMJI-aMMHO—-KapOOHUJI-aM1HO, (C1-g@JIKWMJI) 2—

aMMHO-KapOOHUII-aM/AHO, Ci-gaJIKOKCU-KapOoHmJ, Ci1 gaJIKOKCU—KaApPOOHMII—

aMMHO, aMMHO-CYJIbEQOHMIJI, Ci-salIKMJI-aMMHO-CYJIbQOHMII, (Ci-saJIKMJI) 2—
aMVMHO-CYJIbOOHWUII, aMMHO-CYJIbOOHUII-aMMHO, Ci1-saJIKMJI-aMMHO—
CyJIbQOHUII-aMMHO, (C1-8@JIKMJI) 2—aMMHO—CYJIbQOHMII—aM1HO, P(0O) (R7)2-

aMMHO WM TeTepoapwuil, TIOe TeTepoapuyi HeoBd3aTeJIbHO 3aMelleH
OIOHVM, OBYMS, TpeMsa WU YeTHPbMSI Ci1-gaJIKMIIEHBEIMY 3aMeCTUTEJISIMA

R3: mnOpencraBjageT co®oM BOIOPOH, LMaHO, TajioreH, Ci-saJIKWI,
aMrMHO, Ci-galIkKMJI-aMMHO MM (Ci1-gaJIKMJI) 2—aMMHO ;

Ry mOpencTaBjgeT cobol Csz 14IIMKIIOAJIKMII, apwujl, TeTepoapwuil WK
TeTepPOUMKIIMII, KaXOElM M3 KOTOPHX HeoOsa3aTelIbHO 3aMelleH OIHUM,
OBYyMA, TPeMsa WM UeTHPbBMA Rg¢ 3aMeCTUTEJISIMU;

Rs HesaBMCuMMO BHOpaH M3 LMaHO, TajioreHa, TUOPOKCUIIA,
HUTPO, OKCO, Ci-sajikmia, umMaHo-Ci-gaJIkuia, rajioreH-Ci-gaJIKMUJa,
ruopokcuii-Ci-gajikmjia, Ci-salJIKOKCcH, Ci-galJIKOKCKU-Ci-gaJiIkujia, TaJIoT'eH-
Ci-gsaJikokcCcu, Cor-gajikeHuJla, Ci-saJIKOKCU—Cz-saJikeHmJla, Cz-saJIKMHWMUIIA,

Ci-saJIkOkCU—-Cz-galJIKMHMIIa, Kapbokcuia, aMuHO, Ci-galIKMJII-aMuUHO, (Ci-



gaJIKMJI) 2—aMMHO, aMMHO-Ci-gaJiIkmiia, Ci-saJIKMJI-aMMHO-Ci-saJIKMJa, (C1-
gaJIKMJI) 2—aMMHO—-C1-gaJIKMJIIa, TUOPOKCUII-C1l-gaJIKMII—-aM/HO, TUIPOKCUII~
Ci-saJIKMJI—aMMHO—Ci1-gaJIKMUJIa, ITUOPOKCUII-C1-gaJIKMII—-aMUHO—C1-gaJIKWJII—

aMMHO, C1-8aJIKMJI-THO, Ci-saJIKMJI-KapBoHma, Ci-saJIKMJI-KapOOHUII-

aMMHO, C1-8aJIKMJI-KapOOHUII-OKCH, Ci-galIKMJI-KapOOHUII-OKCU—C1-
gaJIKMJIa, Ci-saJIKOKCHU—-KapOOHUIIE, Ci-saJIKOKCHU-KapOoHMII-Ci-gaJIKUIIa,
Ci1-gaJIKOKCU—-KapOOHUII-aMVHO, Ci-saJIKMJII-CYJIbQOHMIIA, Cs-

UMKJIOAaJIKMWIIa, apwuia, apuii-Ci-galikuja, apuji—-aMMHO, apuii-Ci-galJIKMII-
aMMHO, TeTepoapuiia, TreTepoapuii-Ci-galJIKMila MM TeTepOoUMKJIMIIa, TOe
C3-14IMKJIIOQJIKMIIL HEE , apWUJIILHEE, TeTepoapmuiibHEE WJIN
TETEPOLUUKIIUIIEHEE W apPWUIIBHEE UM TeTepoapuiibHEE dYacTu apuii—Ci-
gaJIKMJIa, apuiI—aMrHO, apmii—Ci1-saJIKMJI—aMVHO u reTepoapmii—Ci-
gaJIKMJIa, Kaxnas, HeoDA3aTeJIbHO 3aMelleHH OIOHVM, IOBYMS, TpeMsa WIn
UeTHPLEMSA TaJIOTeHOBEMH, C1-saJIKMJIEL HEIMU , rajioreH—-Ci1-saJIKMUJIbHEIMHA,
ITUOPOKCUII-C1-8aJIKMUIIL HEIMU , Ci-saJIKOKCH, TajioreH—-Ci1-saJIKOKCH,
TUOPOKCUII-C1-8aJIKOKCHU MM KapOOKCUIILHEIMY 3aMeCTUTEJIAMA;

R¢ HesaBMCHMMO BHOpaH M3 LMaHO, rajioreHa, TUOPOKCUIIE,

HUTpO, Ci-galikuiia, rajioreH-Ci-gaJikujla, I'MOpoKcuII-Ci-gajsikmuia, Ci-

saJIKOKCHU, raJloreH—-Ci1-saJIKOKCH, Co-gaJIkeHMJIa, Ci-gaJIKOKCHU—Cao-
gaJIKeHMIIa, Co-gaJIKMHWMIIA, Ci-saJIkOKCU—C2-gaJIKMHWMIIA, kapbokcuia,
bopmmia, bopmMmII-OKCH, Ci-galIkKMJI-KapOoHUIIa, rajioreH-Ci-gaJIKMUJI—

kapboHuiia, Ci-gaJIKMJI-THUO, TajioTeH—-Ci-gaJIKMJI-THUO, aMMHO, Ci-gaJIKUII-
aMMHO, (C1-saJIKMJI) 2—aMMHO, Ci-saJIkMJI-KapOoHMIIa, C1-saJIKMJI—
KapBOOHUII-OKCH, Ci-saJIKMJI-KapOOoOHUJI-OKCU—C1-gaJIKMJia, C1-8@JIKOKCHU—
KapboHmJla, TaJjiorTeH—-Ci-galJIKOKCHU-KapOoHmJa, Ci1-saJIKOKCU-KaApOOHUII-C1-

gaJIKMJIa, Cl—saHKOKCM—KaPGOHMH—aM.T/IHO, C1—8aﬂKOKCM—KaPGOHMH—aMMHO—

Ci-gaJiIkmiia, aMMHO-KapOOHUJIa, Ci1-gaJIKMJI-aMMHO-KapOOHUIIa, (C1-
s&JIKMJI) 2—aMMHO-KapOoHMIIa, Ci-gaJIKMJI-KapOOHUII-aM1HO, Ci1-saJIKMII—
KapOoHMII-aMrHO—C1-gaJIKMUJIa, aMMHO-C1-gaJIKu1Jla, Ci-saJIKMJI—-aMMHO—C1-

gaJIKMIa, (C1-saJIKMJI) 2—aMMHO-Ci1-gaJIKMJla, aMMHO-Ci-gsaJIKMJI-aMmMHO, Ci-
gaJIKMII-aMMHO~C1-gaJIKMJI—-aMUHO, (C1-gaJIkmi) 2—aMrMHO—C1-gaJIKMJI—aMUHO,
TUOPOKCUII-C1-gaJIKMII—aMVHO, TUOPOKCUII-C1-gaJIKUIJI—-aMUHO—C1-gaJIKMJIIa,
ITUOPOKCUII-C1-gaJIKMIJI—aMUHO—C1-gaJIKMIJI—aM1UHO, MMUHO—C1-gaJIKWJIa,
TUOPOKCUII-UMHUHO-C1-galIkKMJia, C1-8aJIKOKCU-UMMHO-C1-gaJIKMJIa, Ci-
gAJIKMJI- CYJIb QOHMIIE, rajioreH-Ci-gaJIKMII-CyJIbOOHMIIA, aMMHO -

cyJbboHMIIa, Ci-saJIKMJI-aMUHO-CYJIbPOHMIIA, (C1-8aJIKMJI) 2—aMUHO—



cysibpoHmIia, B(ORsg)2, Ci 14lIMKJIOAJIKMIIA, TIeTepOolMKIMIIa, apwuila WK
TeTepoapuia, roe C3-14LIUKIIOAJIKWII, TeTepPOLUMKIINII, apui n
TeTepoapuii, KaxIwel, HeoOsa3aTeJIbHO 3aMelleH OOHUM, IOBYMA, TpeMd
WX YEeTHPbMA TaJIOTeHOBEIMU MIIM Ci1-gaJIKMJILHEIMM 3aMeCTUTEJIAMA ;

R7 HeszaBMCHMMO OpencTarJideT coBo¥  TUIPOKCMI MU (C1-
gaJIKOKCM) n, T'He N IOpelcTabigeT cobo¥ Lejoe umMcjo oT 1 mo 5; u,

Rs He3aBUCHMO IIpelcTaBJgeT cobo¥ Bomopon uaM Ci salIKMJII.

IpyTrol BapMaHT BOILIOMEHMS BKJIOUAET coelrHeHUe GopmyJul (1),
Tne Ri1 HOpencTaBJsgeT cobo¥ HeoOA3aTeJIbHO 3aMelleHHHEM TeTepoapnil

MM TeTepOolMKJINII, BHOpaHHHM U3 lH-nmpasoawina, 1H-muMMmasoauia,

1, 2-okcaszoauia, NIUPUONHWIIA, lH-uupgoauia, 2H-mMHOaszoaIMIIa,
4,5,6, 7-Terparugpo-2H-MHOa30JMJIa, 1H-6eH3MMMIOAa30JIMIIA,
uMmgazo[2,1-b] [1, 3] TMazoamia, nupasoJio [1, b—a] nupuomHuiIa,

nupas3oJio [ 1, 5—clmupuMmuomuamiia, wMupasol[l,2-alnupuivHuia, 5,6,7,8-
TeTparugporMmnas3o [1, 2—a] nupuomnHaniia, lH-mvmpoazo[4, 5—-
bl mupunuuuna, 1H-uvmpmazsol[4, 5-cloupunueunna, 4,5,6,7-TeTparnagpo-
3H-ummnaszso [4, 5—-c] nupuaonHMia, Mmnazo[1l, 2-al nupasuHuia,
Mrnaso[1l, 2—a] nupuMmunomuHamia, /H-IypuMHWUIIa WM XMHOJIMHWIIA .

IpyToM BapMaHT BOILJIOMEHMSA BRJUAeT coeluHeHue QopmyJH (1),
rne Ri1 HOpencTaBjfgeT CcoO00M HeoOA3aTEJIbHO 3aMelleHHBEM IT'eTepoapnil
WM TeTepOUUKJINII, BHOpaHHHM M3 lH-nupasoawuia, 1H-uMmImaszoJamia,
1, 2-okcaszoauia, OVPUOMHWUIIA, lH-uHupoawuia, 2H-mHpaszoamia,
4,5,6, 7-Terparugpo-2H-MHOa30JIMJ1a, 1H-6eH3MMMIOA30JI4IIA,
uMmpgaso[2,1-b][1, 3] Tmazoamuia, nupasoJio [1, 5—a] nupuomuHmiIa,
Mmnaszo[1l, 2-a] nMpuOMHUIA, 5,6,7,8-TerparugpouMmnaszo[l, 2-
a ] nMpuoMHMIIa, 1H-uvmnaso [4, 5-b] nupuouHuia, lH-uvmpoaszso[4, 5—
c]nupuovHMIIAa, 4,5,6,7-Terparungpo-3H-uMmnnaz3o [4, 5—-Cc] IUMpUOIMHWUIA,
mMmnaszo[1l, 2-a] nupas3mMHUIAa, Mmaaszo[1l, 2-a] ntMpuMUOMHWIIA , TH-
NIyPUHWIIA WM XMHOJIMHWMIIA .

IpyroM BapMaHT BOILJIOMEHMSA BRJUAeT coeluHeHue QopmyJn (I),
Tne Ri1 HOpeXcTaBJsgeT Cco00M HeoOA3aTeJIbHO 3aMelleHHHEM TeTepoapnil
WM TEeTepOoUMKJIMI, BHOpaHHEM M3 lH-mnupaszoi-4-uina, l1H-uMmmmazsos-1-
mina, 1H-mvmpaszsos-5-wmia, 1,2-okcaszson-4-umna, 1,2-okcaszoj-5-uia,
nupunuH-4-miaa, 1H-wuepmoJsi—-l-wuna, 1H-wuHposn-3-wuia, 1H-mHpmos-4-wuia,
2H-mHmaszoJ—-3-u1ia, 4,5,6,7-TerTparungpo-2H-MHOasoJI—-3-1ia, 1H-

OeH3MMOaz30JI-1-1ja, uMmunoazo[2,1-b]l [1, 3] Tmazoy-5-uia,



nupasoJio[1, 5—a] nupuomH-2-uia, nupasoJio[1, b—al] nupuomH-3-nia,
nupasoJio [1, 5—a] nupmuomH-"7-1uja, nupasoJio [ 1, 5—c] nupuMmMaomH-3-nia,
nMnnazo[1l, 2—-a]l nupuouH-2-uia, mMnnazo[1l, 2-al nupuouH-3-mia,
nMnnaszo[l, 2—-a] nupuomuu-5-uia, 5,6,7,8-TerparugponMmnaso[l, 2-
al oupuouH-3-uia, 1H-mvmpaso [4, 5-b]noupuonua-1-uiua, 1H-

mvmpaszo [4, 5-cloupuouua-1-uua, 4,5,6, 7-terparuopo-3H-uMmmnaszo[4, 5-
cloMpuouH-3-1uja, MMOazo[1l, 2-al oupasmH-3-uja, uMmupgasol[l, 2-
aloupuvmMaouH-3-uia, /H-OypuH-7-uja WM XUHOJMH-4-uja.

IpyToM BapMaHT BOIJIOWEHMSA BKJIUaAeT coeIuMHeHMe GopMyJH (1),
Tne Ri1 HOpencTaBJsgeT cobo¥ HeoOA3aTeJIbHO 3aMelleHHHEM TeTepoapuil
WM TeTepOUUKJIMII, BHOpaHHHM ¥3 1H-mupaszoj-4-wiaa, 1H-uMmmzmaszoj-1-
mia, 1H-mvmpaszsos—-5-wmia, 1,2-okcaszoyn-4-uja, 1,2-okcaszoj—-5-uia,
nupuouH-4-miua, lH-uupoJs-1-uia, lH-uupmosn-4-wuia, 2H-mMHOas30JI-3—
uia, 4,5,6, 7-Terparungpo-2H-MHnaszson-3-uia, 1H-6eH3MMMIOa30JI-1—
mina, wMmpaszo[2,1-b][1,3]Tnazon-5-uina, nupaszsoyo[l,5-al]novpuarH-3-
wia, nupaszoJioll,b5-alnupuavH-7-mina, wuMvmupoaszo[l,2-al]nouMpuinH-3-uia,
mMnnaszo[1l, 2—-a] nupuaouH-5-uia, 5,6,7,8-TerparngponMmunazso[1l, 2-
alnmMpuorH-3-uja, 1H-mvmpaso [4, 5-b]nupuomH-1-uia, 1H-
nMnnaszso[4, 5-cloupunmuu-l-uiaa, 4,5,6, 7-Terparunpo-3H-uvmnazo[4, 5-
clnupuovH-3-uia, vMrnaso[l, 2-alnomMpasmH-3-uUia, uMmgaso[l, 2-
aloupuMmunouH-3-wia, /H-OypuH-7-1ijla WM XUMHOJMH-4-uja.

IpyTo¥ BapMaHT BOIUIOWEHMS BKJIOUaeT CcoelMHeHMe bopMyJiel (1),
Tne Ri1 HOpencTaBJjseT cobo¥ HeoBA3aTeJIbHO 3aMelleHHBN T'eTepoapnil
WM TeTepOlUUKJIMII, BHOpaHHHM ¥3 1H-mupaszoj-4-wiaa, 1H-uMmmmaszoj-1-
uina, 1H-umvmpaszos—-b5-uia, 1,2-okcaszoyj-4-uja, 1,2-okcaszoj-5-uiua,
oupuonH-4-mia, lH-uupoJs-1-uia, lH-uupmon-4-wuia, 2H-MHOa30JI-3—
uia, 4,5,6, 7-Terparungpo-2H-MHnaszson-3-uia, 1H-0eH3MMMIOAa30JI-1—
mina, wMmpaszo[2,1-b][1,3]Tnazon-5-uiaa, nupaszsoyol[l,5-al]novpuarH-3-
mia, nupaszoJioll, b-alnupuavH-7-una, wuMmupoaszo[l,2-al]nouMpuiInH-3-uia,
mMrnazo[1l, 2-a] nupunuH-5-uia, 5,6,7,8-TerparngponMmnazso[1l, 2-
al nMpuovH-3-uja, 1H-mvmmpaso [4, 5-b]nupuome-1-unia, 1H-
mMnnazo [4, 5-clnupunuu-1l-una, 4,5,6, 7-rerparunpo-3H-uvmnazo[4, 5-
clompuouH-3-uia, /H-nypuH-7-mjla WIM XWUHOJMH-4-1ja.

IpyTo BapMaHT BOIJIOWEHMSA BKJIKUAeT COoeIMHeHMNe QopMyJE (1),
rne Ri1 mOpencraejiseT coBoM HeoOA3aTelIbHO 3aMelleHHEM I'eTepoapui,

BHOpaHHHM ¥3 1H-nupas3ojmia, lH-uMmpoasoaniia, 1, 2-okcazonuia,



OUPUIOVHUIIAE, lH-uupmoawnia, 2H-mupmaszoauia, 1H-6eH3uMMIOa30JMJIa,
uMmgazso[2,1-b] [1, 3] TMmazoamia, nupasoJio [1, 5—a] nupuomuHuia,
nupasoJio [ 1, 5—c] nupuMmomnHmnIa, Mnnaszo[1l, 2—-a] nupuouHuia, 1H-
nMmnaso [4, 5-b] nupunuuauia, 1H-mvmnaso [4, 5-c] nupuomuHmuia,
mvmaaszo[1l, 2-a]l nupasuHuia, vvmpgaszo[1l, 2-a] nupuMUaOuHMIIA, TH-
IyPUHUIIA WM XMHOJIMHWMIIA .

IpyToM BapMaHT BOILJIOMEHMS BKJIOUAEeT coelrHeHUe GopmyJel (1),
rne Ri1 mpencraBiageT coBoM Heo®d3aTelIbHO 3aMelleHHBM I'eTepoapu,

BHOpPAaHHHY 3 1H-nupas3osmia, lH-uMmMOoasoJInia, 1, 2-okxcazonuia,

NIUPUIOVHUIIA , lH-uupgoawuia, 2H-mHumaszoauia, 1H-6eH3MMMIOa30JIMIIa,
mMmgazo[2,1-b][1, 3] Tmazoamnia, nupasoJio [1, b—a] nupuomuHmiIa,
mMrnaszo[1l, 2—-a] nIMpUOMHWUIA, 1H-mvmmpaso [4, 5-b] nupuonHMia, 1H-
Mrnaszso [4, b—-c] nupuomuHmuia, mMmnazo[1l, 2-al nupasuHuIa,

Mranaszo[1l, 2-a]l nupuMunouHamiia, /H-IypuMHUIIa WM XMHOJIMHWIIA .
IpyroM BapMaHT BOILJIOMEHMSA BRJUAeT coeduHeHue QopmyJu (I),
roe Ri mnOperncrTarjgeT coboM Heoba3aTeJIbHO 3BaMeleHHHM IeTepoapwl,

BHOpaHHHM ¥3 1H-nupas3ojmia, lH-uMMpoasoania, 1, 2-okcazosauia,

OUPUIOVHUIIA, lH-uHupmoawnia, 2H-mumaszoauiaa, 1H-6eH3uMMIOa30JIMJIa,
uMmgaso[2,1-b] [1, 3] Tmazonmia, nupasoJio [1, 5—a] nupmuouHmiia,
nMmnaso[l, 2—a] nupunouHmUIa, 1H-mvmnaso [4, 5-b] nupuomHmnia, 1H-

mvmnaszo [4, b-cloupmuaonuania, /H-OypMHUIIA WM XUHOJIMHMUIIA .

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
rne Ri mnOpencrarjisgeT cofoM HeoBg3aTeJIbHO BaMelleHHHM IeTepoapwl,
BEHIOpaHHBEM wu3 1H-nmupasomia, 1H-umHmoawsa, 1H-OeH3auMMOasoJIMia,
nupas3oJio [1, 5—a] nupuomuHmMia, mMmgazo[1l, 2-a] nupuomnHMIia, 1H-
mMmnaszo [4, 5-b] nupunmuHuia, mMmnazo[1l, 2-a] nupasmMHnIIa I
mMmgazo[1l, 2-a] nMpUMUOMHWIIA .

IpyTroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJnl (I),
roe Ri nOpencrTarjgeT coboM Heoba3aTeJIbHO BaMeleHHHM IeTepoapw,
BHIOpaHHEM wu3 1H-nupas3oiuia, 1H-umHmoawia, 1H-OeH3auMMOasoJIMia,
nupasoJio[1l, 5—a]l nupmouHmia, mvmpoaszso[l, 2-a]l IMpUOUHWIIA WK 1H-
Mrnaszo [4, 5-b] nupunuuauia.

IpyToM BapMaHT BOILIOMEHMSA BRJUaAeT coeluHeHue GopmyJH (1),
roe Ri mOpencrTapjgeT coboM HeoOA3aTeJIbHO 3aMelleHHHM IeTepoapwl,
BHOPaHHHM nus vMrnazso[1l, 2-al nupasmuHaniia W uMmpgazso[l, 2-

a ] nupmMmMaomMHmMIIA .



IpyToM BapMaHT BOILIOMEHMSA BRJUAeT coeluHeHue GopmyJu (I),
roe Ri mIpencraByageT cobol HeobOsg3aTeJIbHO 3BaMeleHHBMW uMuIoaszso[l, 2-
alnmMpasmHNI.

IpyTroM BapMaHT BOILIOMEHMSA BKJOUAeT coeluHeHue QopmyJH (1),
Trne Ri mOpencrTaBJssgeT coboy Heoba3aTesJIbHO BaMelleHHBN MMmumazo[l,2-
a ] IMPUMUOVHAI .

IpyToM BapMaHT BOILJIOMEHMS BKJIOUAEeT coelrHeHUe GopmyJel (1),
roe Ri mnOpencrarjisgseT coboM HeoBsg3aTeJIbHO BaMelleHHHY IeTepoapwl,
BHIOpaHHEM ¥3 l1H-nupaszson-4-una, 1H-ummmazoj-l-wmia, 1H-UMMIa30JI-
5-mna, 1,2-okcazoj-4-una, 1,2-okcasz3oj-b-wuina, oupuanH-4-wmiaa, 1H-

MHOoJI-1-mja, 1H-mHmoJsi-3-mja, 1H-mHmoJsi-4-mja, 2H-mHOaszoJ-3-UJa,

1H-BensuMmMnoasz30Ji—1-uia, uMmunoazo[2,1-b]l [1, 3] TMazojy-5-uia,
nupas3oJio[1, b—a] nupuomH-2-uia, nupasoJio[1, b—a] nupuonH-3-mia,
nupas3oJio [1, b—a] nupuomH-"7-1ja, nupasoJio [1, b—c] nupuMmnIavH-3-1ia,
mMrnazo[1l, 2-a]l nupuaouH-2-uia, mMmnazo[1l, 2-al nupuauH-3-mia,
mMmnazo[1l, 2—-a] nupunouu-5-uia, 1H-mvmpaso [4, 5-b] nupunmea-1-wmia,
1H-mvmpaszo [4, 5—-c]lnoupuomH-1-uia, mMnnazo[1l,2-alnupasuH-3-mia,

nMrnaszo[1l, 2—a] nupuMmuaomuH-3-u1ia, TH-niypuH-7-1jla WIN XUHOJIMH—-4-
nuia.

IpyTo BapMaHT BOIUJIOWEHMA BKJIUAEeT COeIMHeHMe QopMyJiEl (1),
TOoe Ri1 mOpencraByigeT cobo HeoBsa3aTeJIbHO 3BaMelleHHEM T'eTepoapul,
BrOpaHuel U3 lH-nupaszsojn-4-una, l1H-uMmmpnaszsos-l-mija, l1H-nvmmasoJi—-
5-mna, 1,2-okcazoj-4-ujna, 1,2-okca3oJ-b-wmjia, oupuauH-4-wmia, 1H-
MHpoJi-1-mia, l1H-uHpoJs-4-uia, 2H-mMHOaszo0JI-3-wJla, 1H-O0eH3UMMMIOAa30JI-
l-una, wmvmpmaszso[2,1-b][1,3]Trazon-5-mujaa, nmupazoJo[l,5-a]lnupuaomnH-
3-uja, nupaszoJio[1, b—a]l nupuomH-"7-1ja, mMmnazo[l,2-a] nupuaonH-3-—
nia, mMmnaszo[1l, 2—-a] nupuomuH-5-uia, 1H-mvmpaso [4, 5-b] nupuonua-1-
nia, 1H-mvmnazo[4, 5—-c]loupuomH-1-uia, mMmnazo[l,2-al nupasmuH—-3-—
wia, wMunaszo[l,2-alnomMpuMUOvH-3-uila, /H-nypuH-7-nJa WMIM XVUHOJIMH-—
d-uya.

IpyTo¥ BapMaHT BOIUJIOWEHMSA BKIKLUAeT COoeIMHeHMVe QopMyJH (1),
Tne Ri1 mpencraraseT coBoM HeoOA3aTelIbHO 3aMelleHHHEM IeTepoapui,
BHIOpaHHEM ¥3 lH-nupaszon-4-umna, 1H-uMvmzmazos-l-wmia, 1H-uMMMIa30JI-
5-myna, 1,2-okcazsoj-4-una, 1,2-okca3oj-5-wuna, oupuauH-4-wmia, 1H-
uHOoJi-1-wmia, l1H-muHpmoJs-4-muia, Z2H-MHOas3o0oJi-3-mJjla, LH-O0eH3uMMMIOa30JI-

l-mna, wmvmpmasol[2,1-b][1,3]Trazon-5-muina, nomupasz3oJo[l,5-a]nupuouya-



7-mnyna, wMmpaszol[l,2-alnupunmH-5-mia, 1H-uvmpaszo[4,5-b]novpuonua-1-
nia, 1H-mvmunaszo [4, 5—-cloupuomH-1-uia, Mmnazo[l,2-alnupasmuH—-3-
wia, wuMunaszsol[l,2-alnomMpuMUOMH-3-uia, /H-OypuH-7-nja WIM XUHOJIMH-—
d-uya.

IpyTo¥ BapMaHT BOIUIOWEHMS BKJIOUaeT coelMHeHMe obopMyJiel (1),
Toe Ri1 mOpezncTaBjigeT cobo HeoBsa3aTeJIbHO 3BaMelleHHEM TI'eTepoapul,
BHIOpaHHLEM ¥3 lH-nupaszson-4-uina, 1H-ubposa-l-una, 1H-wHpoJs-3-uia,
1H-uumos-4-una, 1H-OeHzsmuMmmpmaszsoJ-l-mia, oupasz3oJo[l,5-a]lnoupuomnH-
2-uja, oupasoJiol[l,b-alovMpuiovH-3-uja, OIUupas3ojoll,b—alnoupuaora-7-
wia, wuMvmMnmazol[l,2-alnoupuionH-2-mia, wuMmuoaszo[l,2-al]nomrMpuinH-3-uia,
mMmnazo[1l, 2-a]l nupuaomuH-5-uia, 1H-mvmmpaso [4, 5-b] nupunmua-1-wuia,
mMmnazo[1l, 2-alnupasuH-3-mia uiIn uMupaszo[l, 2—-a] nupuMmuomMH-3-1Jia .

IpyTo¥ BapMaHT BOIUJIOWEHMSA BKIKLUAeT CcOoeIMHeHMVe GopMyJH (1),
Tne Ri1 mpencTaBaseT coBoM HeoOA3aTelIbHO 3aMelleHHHEM ITeTepoapui,
BHOpaHHEM M3 1H-mupaszoj-4-wuiaa, 1H-mHOosa-3-miaa, 1H-O6eH3UMMIA3Z0JI—
l-mna, nwmpaszsoJoll,b5-alnoupunmH-2-mia, nupas3oJo[l,5—-a]lnoupuaomuua-3-
wia, wvmpaszsol[l,2-alnoupuionHE-2-mia, wuMmunaszo[l,2-al]novpuinH-3-uia,
1H-mvmnaszo [4, 5-bloupunuua-1-mia, wuMunazo[l,2-alnupasmuH-3-1Ja WU
mvmnaso[l, 2-a] oupuMuUOMH-3-1Jia .

IpyTo BapMaHT BOIUJIOWEHMA BKJIUAEeT COeIMHeHMe QopMyJiEl (1),
TOoe Ri1 mOpencraByigeT cobo HeoBsa3aTeJIbHO 3BaMelleHHEM T'eTepoapul,
BrOpaHHubl M3 1H-nupaszos-4-wuja, l1H-umHmon-3-uia, l1H-OeH3MMMOA30JI-
l-una, nmupasoJio[1l, b—a] nupuomnH-3-uja, mMmgazo[l,2-a] nupuaonH-3-
nia, 1H-mvmpazo[4, 5-b]oupmuomua-1-uia, mMmgaz3o[l,2-a] nupasmH-3-
wila uian mvmnaso[l, 2—-a] oupuMruOouH-3-Uja .

IpyTo¥ BapMaHT BOIJIOWEHMSA BKJIUaAeT coeIMHeHMe GopMmyJH (1),
Toe Ri mIpencrTaBygeT cobol HeoBsa3aTeJIbHO BaMelleHHBM uMMImaszso[l, 2-
alnmpasmH-3-W1II.

IpyTo¥ BapMaHT BOIJIOWEHMSA BKIKLUAeT COoeIMHeHMNe GopMyJH (1),
Toe Ri mOpencrTaBygeT cobol HeobOg3aTeJIbHO BaMeleHHBM uMMmaszso[l, 2-
a] IMpUMUIOVH— 3—WJI.

IpyTo¥ BapMaHT BOIUJIOWEHMSA BKIKUAeT COeIMHeHMNe QopMyJE (1),
roe R1 IpencraBJIsgeT cobon HeoOaA3aTelIbHO 3aMelleHHLIN
TeTePOLUVKIINI, BHOpaHHHM u3 4,5,6, 7-Terparunpo-2H-nHOa30Jmnia,
5,6,7,8-TerparugpouMmnnaso[1l, 2-a] IMpUOMHKIIA WA 4,5,06,7-

TeTparunpo-3H-mvmnaso [4, 5—c] nupuouHmia .
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IpyToM BapMaHT BOILIOMEHMSA BRJUAeT coeluHeHue GopmyJu (I),
roe R1 npelcTaBJIgeT cobomr HeoOdga3aTeJIbHO 3aMelle HHEM
TeTepOUMKIIMII, BHOpaHHEM U3 4,5,6, 7-TeTparungpo-2H-MHOa30J1-3-1Ja,
5,6,7,8-TerparugpoumMmnnaso[l, 2-a] nupuomuH-3-mia WA 4,5,6,7-
TeTparungpo-3H-uvmnazo [4, S-c]oupuIiuH-3-ujia.

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
Tne X mnpencraBjsgeT cobon N.

IpyTrol BapMaHT BOILIOMEHMS BKJIOUAET coelrHeHUe GopmyJul (1),
roe X TIpencTaBJsgeT coboy N, 3aMelleHHBM aToOMOM KMKcJiopoma, C
obpazoBaHueM N-okcuma.

IpyToM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJnl (I),
roe Rz mnpencraBigeT coBoM LMaHo, TaJjioreH, IMIPOKCUI, HUTPpO, Ci-
gaJIKWUJI, TITUIOPOKCUMII-Ci-gaJikmil, Ci1-s8aJIKOKCM, aMuHO, Ci-gaJIKMJI-aMMHO,
(C1-8@JIKMJI) 2—aMMHO, TUIPOKCUII—aMUHO, ITUIPOKCUII-Ci-gaJIKMIJI—aM1HO,
Ci-gaJIKOKCU—C1-gaJIKMJI—aMVHO, Ci1-galJIKMJII-TMO, Ci-galIkKMJI-KapOoHmi, Ci-
gAJIKMJI-KapOOHUII-aMMHO, aMMHO-KapboHmi, Ci-galIKMJI-aMMHO—-KapOOHWMII,
(C1-8@JIKMJI) 2—aMMHO—KapOOHWMII, aMMHO-KapOOHMUII-aM/HO, C1-saJIKMJII—
aMMHO—-KapOOHUIJI—-aM1HO, (C1-ga@JIKMJII) 2—aMMHO-KapOOHWII—-aMUHO, C1-
gaJIKOKCU—KapOoHUII, Ci1-8aJIKOKCU-KapOOHWUII-aMUHO, aMUHO—-CYJIbOOHWUII,
C1-gaJIKMUJI—-aMMHO—CYJIbE QOHWMII, (C1-gaJIKMJII) 2—aMMHO—CYJIbLQOHWJI, aMUHO—
CyJIbOOHUII-aMUHO, C1-gaJIKMJI-aMMHO~CYJIbQOHMII—-aM/HO, (C1-8aJIKWMJI) 2~
aMMHO—CYJIbOOHMII-aMUHO, P(0O) (R7)2—aMMHO  WJIM TeTepoapm, roe
reTepoapmul Heob®g3aTeJIbHO  3aMelleH  OIOHMM, OBYMSH, TpeMsa  WJIMn
JeTHpPbMA Ci-gaJIKMJILHEIMM 3aMeCTUTEJIAMNA .

IpyTrol BapMaHT BOILJIOMEHMS BRJIOUAET coelrHeHUe GopmyJnl (I),
roe Rz nOpemcTaBjisgseT coboy UMaHo, TajloreH, HUTPpO, Ci-salIkWiI,
TUOpokcmii—Ci-gaJIKWII, C1-saJIKOKCH, aMMHO, TUIOPOKCUII—aMUHO,
TUOPOKCUII-C1-galIKMJI—aMUHO, Ci-gaJIKOKCU—-Ci-gaJIKMJI-aMUHO, Ci1-gaJIKMJII—
THNO, aMMHO-KapOOHWJI, aMMUHO-KaApOOHUII-aMMHO, Ci1-3aJIKOKCU-KaApPOOHMII—
aMMHO, aMMHO-CYJbOOHMUII-aMMHO WM TeTepoapwus, I'Ie TeTepoapwull
HeoOd3aTeJIbHO 3aMeleH OIOHMM, IOBYMSA, TpeMa WIM dYeTHpbMsa Ci-
gQJIKMJIBHEIMI 3aMEeCTUTEJISIMMA .

IpyToM BapMaHT BOILIOMEHMSA BRJUaAeT coeluHeHue GopmyJH (1),
roe Rz mnpencraBiageT coBoM LMaHoO, TaJjioreH, TIUIPOKCUI, HUTpo, Ci-
gaJIKMJI, TITUIOPOKCUMII-Ci-gaJikmil, Ci1-saJIKOKCM, aMuHO, Ci-gaJIKMJI-aMMHO,

(C1-saJIKMJI) 2—aMMHO, TUOPOKCUII—aMUHO, TUOPOKCUII-C1-gaJIKMII—aMVHO,
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Ci-gaJIKOKCU—C1-gaJIKMJI-aMVHO, Ci1-galJIKMJI-TMO, Ci-galIKMJI-KapOoHmi, Ci-
gAJIKMJI-KapOOHUII-aMUHO, aMMHO-KapOOoHMJI, Ci-gaJIKMJII-aMMHO-KapOOHWJI,
(C1-8@JIKWMJI) 2—aMMHO—KapOOHWMII, aMMHO-KapOOHUII-aM1HO, Ci1-gaJIKMII—
aMMHO-KapOOHUIJI-aMUHO, (C1-gaJIKWJII) 2—aMMHO-KapOOHWII—-aMUHO, Ci-
gAJIKOKCU-KapOOHUII, Ci1-8aJIKOKCU-KapOOHWUII-aMUHO, aMUHO-CYJIbOOHWMII,
C1-gaJIKMUJI-aMUHO—CYJIbE QOHWII, (C1-8aJIKMJI) 2—aMMHO— CYJILOOHMII, aMMHO -
CyJibE QOHUII-aMMHO, Ci-saJIKMJI—-aM/MHO— CYJIEQOHUII—aMUHO, (C1-s@JIKWJII) 2—
aMMHO-CyJIbQOHMII-aMMHO MJIM P (0O) (R7) 2—aMMHO.

IpyTrol BapMaHT BOILJIOMEHMS BRJIOUAeT coelrHeHUe GopmyJnl (I),
roe Rz TnpemcTaBjisgseT coboy UMaHo, TajloreH, HUTpO, Ci-galIKWiI,
TUOPOKCUII-C1-gaJIKWUII, Ci-saJIKOKCH, aMMHO, TUOPOKCUII—aM/HO,
TUOPOKCUII-C1-galIKMJI—aMUHO, Ci-gaJIKOKCU—-Ci-gaJIKMJI-aMUHO, Ci1-gaJIKMJII—
THUO, aMMHO-KapOOHWJI, aMMHO-KaApOOHUII-aMMHO, Ci1-3aJIKOKCU-KaApPOOHMUII—
aMMHO WJIYM aMMHO-CYJIbOOHUII—-aMUHO .

IpyroM BapMaHT BOILJIOMEHMSA BRJUAeT coeduHeHue QopmyJu (I),
Toe R2 npencrapjgeT cobom TeTepoapwui, Toe TreTepoapmil
HeoOdA3aTeJIbHO 3aMelleH OOHMM, IOByMSA, TpeMad WIM UYeTHpbMAa Ci-
gAJIKMJILHEIMM 3aMeCTUTEeJIAMNA .

IpyToM BapMaHT BOILJIOMEHMSA BRJUAeT coeluHeHue QopmyJH (1),
roe Rz TeTepoapwuyl NpencTaBJageT coboy HeoBA3aTeJIbHO 3BaMelleHHBM
1H-niupposmi.

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
roe Rz TeTepoapul IpencTaiBjigeT cobol HeoBa3aTeJIbHO 3BaMelleHHLM
1H-nuppos—1-mi.

IpyTrol BapMaHT BOILJIOMEHMS BRJIOUAET coelrHeHUe GopmyJnl (I),
Toe Rz npemcTaBjisgseT cobol BoOIOpPOI.

IpyroM BapMaHT BOILJIOMEHMS BRJOUAeT coelduHeHUe QopmyJn (I),
roe Rz npencrarjgeT coboM LmMaHo, TajoreH, Ci-gallkui, ammHo, Ci-
gaJIKMIJI—-aMVHO MM (Ci1-gaJIKMJI) 2—aMMHO .

IpyroM BapMaHT BOILJIOMEHMSA BRJUAeT coeluHeHue QopmyJn (I),
Toe Rz nOpencTaBjsgeT cobo¥ LmaHo, TajioreH, Ci-gallKMJI MJIM aMMHO.

IpyroM BapMaHT BOILJIOMEHMA BRJUaeT coedrHeHue QopmyJu (I),
Toe R4 npencrapjgeT cobom HeoO43aTeJILHO 3aMemeHHBMN Cs-
14IUKJIIOAJIKIAII, BHIOPaHHEM n3 2, 3—ournnpo-1H-MHOeHWIIa ; W
HeoOsa3aTeJIbHO 3aMelleHHB apwjl, BHOpaHHHM M3 (eHMJIa MM HadTmia;

WM HeoOA3aTelIbHO 3aMelleHHB TeTepoapwuil, BHOpaHHEM u3 1,3-
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THa30JIMJIa, 1, 2-okcaszoania, NIUPUOVHWIIA, NIUPUMUIOVHWIIA , 1H-
MHOoJWJla, OeH300ypaHuiia, ©OeH300Kcazomia, 1,3-0eH30THa30JImMia,
XVHOJIMHWIIa WM MB30XMHOJIMHWIIA; MM HeoBA3aTeJIbHO 3aMelleHHHN
TeTEepPOLUKIINII, BHOpPaHHEM M3 1, 3-0eH30OMOKCOJMUIIa WX 2, 3—-OUTUIPO-—
1, 4-6eH30OIMOKCHMHMIIA .

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
roe R4 npelcTaBJIgeT cobom HeoOa3aTeJIbHO 3aMeleHHBM Cs-
141IMKJIOAJIKMII, BHOPAHHEM U3 2, 3-IUTUApo-1H-uHOeHMIIA .

IpyTrol BapMaHT BOILJIOMEHMS BRJIOUAeT coelrHeHUe GopmyJnl (I),
roe R4 npelCcTaBJIgEeT cobom HeoOa3aTeJIbHO 3aMeleHHBM Cs-
141IMKJIOAJIKMII, BHOPaHHEM U3 2, 3-auruapo-l1H-uHneH-2-uja.

IpyroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJn (I),
roe Rg4 TIpencTaBageT coboM  HeoB®d3aTeJIbHO  BaMelleHHBM  apwuil,
BHIOpaHHBM M3 beHUIIa WMIM HadTwmia.

IpyroM BapMaHT BOILJIOMEHMSA BRJUAeT coeduHeHue QopmyJu (I),
rne R4 mOperncrTarjgeT coboM HeobA3aTeJIbHO BaMeleHHHM IeTepoapwl,
BHOPaHHHM nus3 1, 3—-THMaszoamia, 1, 2-okca3zoania, OUPUIOVHWIIA,
OMpUMUOVHWIIa, 1H-mHposmia, ©OeHz30QypaHwsa, OeH30O0OKcasoJmia, 1,3-
OeH30THa30JIMIIa, XUHOJIMHUIIA WMV WM30XMHOJIMHMUIIA; WJIM HeoOsa3aTeJIbHO
3aMeMeHHH TeTepOlUMKIINII, BHOpPaHHEM M3 1, 3-0eH30IMOKCOJMIIa WK
2,3-ourunpo-1, 4-0eH30OMOKCHHMIIA .

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
rne Rs4 mnOpencrarsisgeT cofoM HeoBg3aTeJIbHO BaMelleHHHM IeTepoapwl,

BHOpPaHHHM u3 1,3-Traszsojg-2-muja, 1,2-okcazoj-5-mja, OIUPUIOMH—-2-

uia, OUPUAONH-3-uia, OUpUMUOMH-5-1Ja, 1H-uupmoJ—-5-uiua,
BeHzodpypaH-5-uia, BeH300KCa30JI-5-1ja, 1, 3-6eH30THAa30JI-2-UJIa,
XMHOJIMH-3-1Jla, XMHOJIMH- 6—-1JIa WIIN M30XMHOJIMH-3-1JIa; WIIN

HeoB4a3aTeJIbHO 3aMeleHHHY  TeTepPOUUKIINI, BHIOpaHHHM U3 1,3~
BeH30OMOKCOJNI-5-mjla miIn 2, 3—-Iuruigpo-1, 4-0eH300MOKCUH-6-1JIa .
IpyTo¥ BapMaHT BOIUJIOWEHMSA BKIKLUAeT COoeIMHeHMVe GopMyJH (1),

Trone Rg HOpencrTaBiideT cobor HeobA3aTeJILHO 3aMelleHHBM reTepoapnuii,

BHOpPaHHHM nu3 1, 3—-THMaszoamnia, 1, 2-okca3zoania, OUPUIOVHWIIA,
OUPUIOVHUIIAE, NIUPUMUOUHWIIA, lH-uupmonawuia, OeH30bypaHmia,
BeH300KCa30JIMIIa, 1, 3-6eH30THazO0IMIIE, XMHOJIMHWIIA W
M30XMHOJIMHMIIA .«

IpyTol BapMaHT BOIJIOWEHMS BKJIOUAET coeIMHeHMe GopmyJiel (1),
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roe R4 mnOperncrTabjgeT coboM HeobA3aTeJIbHO BaMeleHHHM IeTepoapwl,
BHOpaHHHM u3 1,3-Trazoja-2-mja, 1,2-okcazoj-5-mja, OUPUIOMH—-2-
nia, NUPUOUH-3-1ja, NIUPUMUOMH-5-1Jia, lH-mHpoJsi-5-uia,
BeHzo0bypaH—-5-mia, HeH300KCa30JI-5-1ia, 1, 3-6eHz30THAaz0JI-2-1Ja,
XVHOJIMH-3-WJIla, XWHOJIMH-6-MJIa MJIM M3O0XUHOJMH-3-MJa.

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
rIoe R4 npencrapjgeT cobom HeoO43aTeJIbHO 3aMelle HHEM
TeTepOLUUKIINII, BHOpPaHHHY M3 1, 3-0eH30OMOKCOJIUIIa WMIN 2, 3-OUTUIPO-—
1, 4-DeH300MOKCHHNMIIA .

IpyToM BapMaHT BOILJIOMEHMS BRJIOUAeT coeluHeHUe GopmyJn (I),
TIoe R4 npencraepjgeT cobom Heo643aTeJILHO 3aMelle HHEM
TeTepOUMKIIMII, BHOpaHHEM U3 1,3-0eH30OMOKCOJ-5-mjga wianm 2,3-
ourmopo-1, 4-0eH300MOKCHH- 6—1Jla .

IpyToM BapMaHT BOILJIOMEHMSA BRJUAeT coelrHeHue GopmyJu (I),
roe Rs He3aBMCHMMO BHOpaH M3 LMaHO, TajloT'eHa, IMUIOPOKCUJIa, HUTPO,
Ci-saJIKMJIa, urMaHo—Ci-saJIKMUJIa, rajioreH-Ci-saJIkKUJa, ITUOPOKCUII-C1-
saJIkmila, Ci-saJIKOKCH, Ci-gaJIKOKCHU-Ci-galJiIkmjla, TIaJioreH—-Ci1-gaJIKOKCH,
Cz-gaJIkeHMIIa, Ci-saJIKOKCHU—-Co-gaJIKeHMJIa, Kapbokcuia, aMMHO, Ci-
gaJIKMJI-aMUHO, Ci-saJIkmJi—aMmMHO-C1-gaJIKUJIa, ITUOPOKCUII-C1-gaJIKMUII—
aMMHO, Ci1-saJIKMJI-THO, Ci-gaJIkmMJI-KapOoOHUJa, Ci-gaJIKMJI-KapOOHUII—
okcu-Ci-gajikmiia, Ci-gaJIKOKCU-KapOoHuIa, Ci-gallkKuJ-CcyJibdoHmIa, Cs-
14IUKIIOAJIKMIIa, apui-Ci-galJIkuia, apui-aMuHO, apuii-Ci-gaJIKMJI-aMUHO,
TreTepoapwuia WK TreTepoapuii-Ci-galIkuila, I'Ie TeTepoapul U apuiibHad
U TeTepoapwiibHasa dYacTu apui-Ci-saJikuia, apmii-aMrMHO, apui-Ci-
gAJIKMJII— aMMHO u TeTepoapmii—-Ci-saJIkuMia, Kax e, ABJIATCHA
HeoO043aTeJIbHO 3aMelleHHBEIMM OIHMM, OBYMS, TpeMsa WJIM UYeTHPbBMS
TaJIOTEHOBEIMU WMJIIM TajloTeH—Ci1-gaJIKOKCU 3aMeCTUTEJIAMHA .

IpyTroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJnl (I),
Troe Rs He3aBMCHMMO BHOpaH M3 LMaHO, TajloT'eHa, IMUIOPOKCUJIa, HUTPO,
OKCO, Ci-gallkuija, uLUMaHo-Ci-galJIkuUila, TIajloTeH-Ci-gallIkujlia, IUIPOKCUII—
Ci-saJIKMUJIia, Ci-saJIKOKCH, Ci-saJIKOKCU—-Ci-gaJIKUJIIa, rajioreH—-Ci-
gaJIKOKCH, CosalJiIkeHUJa, Ci-saJIKOKCHU-Co galJIkeHUJIa, CzgaJIkmHmJa, Ci-
gaJIKOKCU—Co-gaJIKMHWUIIa, Kapbokcuja, aMuHo, Ci-galIKMJI-aMUHO, (C1-
g8aJIKMJI) 2—aMMHO, aMMHO-Ci-gaJiIkmiia, Ci-saJIKMJI-aMMHO-Ci-gaJIKMJIa, (C1-
g&JIKMJI) 2—aMMHO—C1-gaJIKMJIia, TUOPOKCUII-C1-gaJIKMJI—aMMHO, TUIPOKCUII—

Ci-gaJIKMJI—aMMHO—Ci1-gaJIKMJIa, ITUOPOKCUII-C1-gaJIKMII—-aMUHO—C1-gaJIKWJI—
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aMMHO, Ci1-saJIKMJI—-THO, Ci-gaJIKMJI-KapOOHUJIa, Ci-gaJIKMJI-KapOOHUJII—
aMMHO, Ci1-gaJIKMJI-KapOOHUII-OKCH, Ci1-gaJIKMJI-KapOOHUII-OKCU—C1-
gaJIKMJIa, Ci-gaJIKOKCU—-KapOOHWUIIa, Ci-gaJIKOKCU-KapOoHMII-C1-gaJIKmUJa,
C1-8aJIKOKCU-KAPOOHMII-aMMHO MM Ci-gaJIKMJI—-CYJIbOOHMIIA .

IpyTol BapMaHT BOIJIOWEHMS BRJIOUAET coeIuHeHMe GopmyJiel (1),
roe Rs He3aBMCHMMO BHOpaH M3 LUMaHO, I'aljlol'eHa, IUIOPOKCUIIa, HUTPO,
Ci-saJikmia, uraHo—-Ci-gaJikmia, rajioreH—-Ci-saJIKuJia, ITUOPOKCUII-C1-
gaJIkmila, Ci-saJIKOkCH, Ci-gaJIKOKCHU-Ci-gaJikmjla, TaJioreH—-Ci1-gaJIKOKCH,
Cz-gaJIkeHMJIa, Ci-saJIkokCU—-Co-gaJIKeHMJIa, Kapbokcuia, aMMHO, Ci-
gaJIKMUJI—aMVHO, Ci-saJIkKMJI—-aMrMHO—-C1-gaJIKUJIa, TUOPOKCUII-C1-gaJIKMII—
aAMMHO, Ci1-saJIKMJI—-THO, Ci-saJIKMJI-KapOOHUJIa, Ci1-gaJIKMJI-KapOOHUII—-
okcu—-Ci-gaJikmiia, Ci1-salJIKOKCHU-KapOoHUIIa MIn Ci-gaJIKMJI-CyJbLQOHUIIA .

IpyroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHue GopmyJn (I),
roe Rs He3aBUCHMMO BHOpaH M3 HeobA3aTeJIbEHO 3aMelleHHOTOo  Cs-
14IMKJIIOAJIKMIIa, BHEHOPAHHOTO W3 LIUMKJIONIPONIWIIa WM LUUKIOOYTWUIIa, WU
apuia, apuii-Ci-gaJIkuia, apwii-aMyMHO MM apuii—-Ci-gaJIKMJI—aMUHO,
HeoOdA3aTeJIbHO 3aMelleHHOTO Ha apujlie M apuJbHEX UYacTax, IT'Oe apuil
BHOpaH "3 oOeHMIJla; ¥ TI'IOe HeoOdz3aTeJIbHEE 3aMecTUuTeu Ha Cs-

14OVIKJIOAJIKIMIIEe, apljlie M apPWMIJIBHEIX YacCTAX BBI@paHBI n3 OOgHOITO, IBYX,

TpeX WJin YeTHpeX I'aJIOT'eHOBEIX, ClgsaJ'[KI/[J'[bHBIX, rajjioreH—-Ci-
8 AJIKMJIb HEIX , TUOPOKCUII-C1-gaJIKMUIIEHEIX , C1-8aJIKOKCH, rajoreH-Ci-
gaJIKOKCH, TUOPOKCUIT-C1-8aJIKMJIIE HEIX WJIN KapOOKCUIIbHEIX
3aMecTUTeJIen; VI reTepoapuia WIIN reTepoapuii-Ci-sajikmuia,

HeoO43aTeJIbHO 3aMemeHHOTO Ha TeTepoapuiie U IeTepoapulibHOM’
yacTy, TIe TeTepoapwusl BHOpaH M3 TeTpa3oJuiia WIM IUPUIMHWIIA; U
Tne HeoBsa3aTelJIbHEE 3aMeCTUTEJIM Ha TeTepoapuiie UM TeTepoapuJibHOM’
YacTy BHOpPaHE M3 OOHOTO, IBYX, TpexX WIM YeTHpexX TIaJloTeHOBHX, Ci-
gAJIKMJIBHEIX, TaJloTeH—-C1-gaJIKMJILHEIX, TUIPOKCUMII-Ci gaJIKUIILHEX, Ci-
8AJIKOKCH, rajioredH-C1-gaJIKOKCH, TUIPOKCUII—C1-8aJIKNIILHBEIX VI
KapOOKCUJILHHX BaMeCTUTeJIen.

IpyTo¥ BapMaHT BOIUIOMEHMA BRJOUYaeT coeluHeHMe ooopMyJiel (1),
Tane Rs HeBaBUCHMMO BHOpaH M3 HeobA3aTeslbHO 3aMemeHHOTOo  Ca-
LIUKIJIOAJKWIIa, BHOPAHHOTO M3 LUKJIONPONWIIa WM LUKJIOOYTUIIa; WIn
apuii—Ci-saJikuia, apmUII-aMMUHO NI apuii-Ci-gaJIKMJI—aM1HO,
Heo043aTeJIbHO 3aMeleHHOT'O Ha apuJbHEX UYacTax, I'IOe apujl BeOpaH

n3 OGeHMJla; M TODe HeoOdAd3aTeJIbHHE 3aMeCTUTels M Ha Cz-14UMKJIOAaJIKuUiIe
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VI apWJbHHEIX 4YacTaX BHOpaHH W3 OIOHOTO, IOBYX, TpexX WM UYeTHpPEeX
TaJIOT€HOBEIX ZNIZ! rajoreH-Ci1-gaJIKOKCHU 3aMecTuTeJIen; I
TeTepoapuila MM reTepoapmuii-Ci-gaJiIkKmMia, HeoO0OA3aTeJIbHO 3aMelleHHOT'O
Ha TeTepoapulie M TeTepoapuJIbHOV dYacTH, I'IOe TeTepoapwull BHOpaH U3
TeTpas3ojinila WM [IUPUIOMHWIIa; M I'Ie HeoOdA3aTeJIbHEE 3aMeCTUTeJIM Ha
TeTepoapmjiie ¥ TeTepoapuJIbHOM dYacTu BHOpPaHH M3 OIHOTO, IBYX,
Tpex VI JyeTHpex TaJIOTeHOBHX W rajioreH—Ci1-gaJIKOKCHU
3aMecTuTeJIen.

IpyTrol BapMaHT BOILJIOMEHMS BRJIOUAeT coelrHeHUe GopmyJnl (I),
roe Rs He3aBUCHMMO BHOpaH M3 HeobA3aTeJIbHO 3aMelleHHOTo  Cs-
14IUKJIIOAJIKMIIa, BHOPAHHOTO M3 LUMKJIOIPONWIIa WMV LIUKJIOOYyTWIIAa .

IpyroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJn (I),
Toe Rs He3aBUCHMMO BHOpaH U3 apuja, apwuil—-Ci-salJiIkmia, apuili—-aMuUHO
I apuil-Ci-gaJIKMJII—-aMMHO, Heo0A3aTeJIbHO 3aMelleHHOTO Ha apuie u
aPWJIbL HEIX JacTsax, rae apwuiI BHOpaH n3 beHUIa; u Toe
HeoOd3aTeJIbHEIE 3aMECTUTEJIM BHOPaHE M3 OIHOTO, IOBYX, TPeX WIK
yeTHpex TaJIOTEeHOBHX, C1-gaJIKMJIbHEIX , rajijoreH—Ci-gaJIKMJIbHEIX ,
ITUOPOKCUII-C1-8aJIKMIIEHEIX , Ci-gaJIKOKCH, rajioreH—-Ci1-gaJIKOKCH,
TUOPOKCUII-C1-gaJIKMJILHEX MM KapOOKCMJILHHEIX BaMeCTUTeJIeN.

IpyroM BapMaHT BOILIOMEHMSA BKJOUAeT coenuHeHue QopmyJH (1),
roe Rs HeszaBMCHMMO BEOpaH U3 apui-Ci-saliIkuUia, apuii-aMyHO WK
apmii—-Ci-gaJIKMJI—-aM1HO, HeoO43aTeJIbHO  3aMelleHHOT'O  Ha  apWUJIbHEX
Jyacrax, IIe apwuil BeHOpaH u3 QpeHMJa; M TOe HeobOsa3aTeJIbHHE
3aMeCTUTEJIN BEHIOpaHE U3 OOHOTO, IOBYX, Tpex WM  UYeTHpex
TaJIOTeHOBEX MM TaJloTeH-Ci1-3aJIKOKCU BaMeCTHUTeJIel.

IpyToM BapMaHT BOILJIOMEHMS BRJOUAeT coeluHeHue GopmyJnl (I),
roe Rs He3aBMCHMMO BHOpaH M3 TeTepoapwuila WM TeTepoapmii—Ci-
gaJIKMJIa, HeoB4a3aTelIbHO 3aMelleHHOT O Ha TeTepoapuie "
TeTepoapMJIbLHOM YacTK, I'Oe TeTepoapwul BHOpaH U3 TeTpa3oJmia WK
NIMPUOVHWIIa; ¥ TOe HeoOg3aTeJIbHHE BaMeCTUTeJM BHOPAaHE M3 OOHOTO,

IBYX, TpeX WM 4YeTepeX TI'aJIOT'eHOBEX, C1-ga@JIKMJIbHHEX , rajjoreH—-Ci-

g aJIKMJIIL HEIX , TUOPOKCUII-C1 saJIKMJIIb HEX , C1-8aJIKOKCH, TajijoreH-Ci-
gaJIKOKCH, TUOPOKCUII-C1-gaJIKMIIb HEIX W KapOOKCUIILHEIX
3aMecTuTeJIen.

IpyTol BapMaHT BOIJIOWEHMS BKJIOUAET coeIMHeHMe GopmyJiel (1),

Trne Rs He3aBMCUMO BuOpaH M3 TeTepoapmia WIM TeTepoapuli—-Ci-
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gaJIKMJIa, HeoB43aTelIbHO 3aMelleHHOT O Ha TeTepoapuie u
TeTepoapMJIbHOM YacTy, IOe TeTepoapul BHOpaH U3 TeTpa3ojmia WK
OUPUIVHWIIa; U T'Oe HeoOdA3aTelJIbHBE 3aMeCTUTeJIM BHOPAaHH M3 OOHOTO,
OBYX, Tpex WM UYeTHpexX TaJIOTEHOBHX WIM TrajlioreH-Ci1-gaJIKOKCHU
3aMecTuTeJIen .

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
roe Rs He3aBUCKHMMO BHOpaH M3 TeTepoapwuyjla WM TreTepoapmii—Ci-
gaJIKMJIa, HeoB43aTeJIbHO 3aMeleHHOT O Ha reTepoapuiie "
TeTepoapMJIbHOM uYacTu, I'IOe TeTepoapuyl BHOpaH U3 2H-TeTpa3oj-2-
nila, TeTpas3oj-l-wila, NUPUOVUH-2-UJa, IUPUOVMH-3-WUJla WM OUPUOVH-
d-myja; " TIOe HeobOda3aTeJIbHHE 3aMeCTUTeNM BHOpaHH W3 OIHOTO,
IOBYX, Tpex WIM UYeTHpexX TaJIOTEHOBHX WIM TajloTreH—-Ci1-gaJIKOKCHU
3aMecTUTeJIen.

IpyToM BapMaHT BOILJIOMEHMSA BRJUAeT coelrHeHue GopmyJu (I),
roe Re¢ He3aBMCHMMO BHOpaH M3 LMaHO, TajloT'eHa, IMUIOPOKCUJIa, HUTPO,
Ci-sajikmiia, TrajioreH-Ci-galikmiia, I'MOpOoKCuII-Ci-gaJikmiia, Ci1-s8aJIKOKCH,
rajioreH-Ci-gaJIKOKCHU, Cr-galikeHuJia, Cz-galIKMHMIa, oO¢opMuila, QOpMMII—
okcu, Ci-galIKMJI-KapOoHUIIa, TralloreH-Ci-galIkKMJI-KapboHuia, Ci-gaJIKMII—
THO, rajoreH—-Ci-gaJIKMJI—THO, aMMHO, Ci-gaJIKMJI-KapOoOHWUIIa, Ci-
gaJIKOKCHU-KapOoHMWJIa, aMMHO-KapOoHMIa, Ci-galIKMJI-aMMHO-KapOOHWIIa,
aMrHO-Ci-gankmuia, (Ci-saJIKWJI) 2—aM/HO—-C1-gaJIKMJI—aMMHO, TITUIOPOKCUI-Ci-
gaJIKMJI—aMUHO, TUOPOKCUII-UMNHO—-C1-gaJIKMIIa, Ci-gaJIKUJI—-CYJILQOHMIIA,
B(ORsg) 2, Cs u4liMKIIOAJIKMIIa, TeTepolMKIMIIa, apuila WIKu IeTepoapuia,
roe C3-14LIMKJIOAJIKMII, TeTepOUMKIIMII, apwujl ¥ TeTepoapwull, KaxIul,
ABJIATCSA HeoBg3aTeJIbHO 3aMelleHHEIMM OIOHMM, IOBYMS, TpPeMd WIu
UeTHPBEMSA TaJIOTEHOBHMU WJIM Ci1-gaJIKMIJIEHBEIMY 3aMeCTUTEJISIMA .

IpyroM BapMaHT BOILJIOMEHMS BRJOUAeT coelduHeHUe QopmyJn (I),
Toe Re He3aBMCHMMO BHOpaH M3 LMaHO, TaljloT'eHa, IMUIOPOKCUJIa, HUTPO,
Ci-sajikmjia, TrajioreH-Ci-salikuila, I'MOpoKCcuJI-Ci-sajikmiia, Ci1-salJIKOKCH,
TajioreH—-C1-s8aJIKOKCH, Co-saJIKeHMJIAa, Ci-saJIkOKCU—-Cz gaJIKeHUJIA, Co-
gaJIkMHmIIia, Ci-gaJIKOKCU—Co-gaJIKMHWIIA, KapbOokcuia, oopmuia, QGOpPMUII—
okcur, Ci-galIKMJI-KapOOoHUIa, TalloTeH-Ci-galIkKMJI-KapboHuia, Ci-saJIKMII—
THO, TaJloreH-Ci-saJIKMJI-TMO, aMMHO, Ci-saJIKmJ—-aMMHO, (Ci1-saJIKMII) 2—
aMMHO, Ci-saJIkmJI-KapOoHUJa, Ci1-gaJIKMJI-KapOOHUII-OKCH, C1-gaJIKMII—
KapOoHMII-OKCU—C1-gaJIKMIIa, Ci-gaJIKOKCU-KapOoOHMUIIa, rajoreH-Ci-

gsaJIKOKCH-Kapbouuia, Ci-saJIKOKCU-KapOoHmi-Ci-gajikmuiia, Ci1-saJIKOKCHU-
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KapOOHUII-aM1HO, C1-8aJIKOKCU-KaAPOOHUII-aMMHO—C1-gaJIKM1JIa, aMMHO—
KapboHUIa, Ci-gaJIKMJI-aMMHO-KapOOHUJIa, (C1-g@JIKMJII) 2—aMMHO—
KapboHuia, Ci-galIKMJI-KapOoOHMII-aMMHO, Ci-galJIKMJI-KapOOHUII-aMUHO—C1-
saJIkKMJla, aMMHO-Ci-gaJikmjia, Ci-saJIKmMJI-aMmuHO-Ci-galiIkmiia, (Ci1-saJIKMII) 2—
aMrMHO-Ci-gaJIkKmJla, aMMHO-Ci-gaJIKMJI-aMMHO, Ci-gaJIKMJII—-aMUMHO—C1-gaJIKMUJI—
aMMHO, (Ci-saJIKkmJI) 2—aMMHO—-C1-gaJIKMJI—aMUHO, ITUOPOKCUITI-C1-gaJIKMII—
aMMHO, TITUIAPOKCUII-Ci-gaJIKMII-aMMHO-Ci-gaJikmjia, IUIPOKCUII-Ci1-gaJIKMII—
aMMHO-C1-gaJIKMUJI-aMUHO, UMUHO—-C1-gaJIKUIIa, TUIPOKCUII-UMUHO—C1-
gaJIKMJIa, C1-8aJIKOKCU-UMMHO-C1-gaJIKMJIa, Ci1-saJIKMJII-CYyJIbQOHMIIA,
rajioreH—-Ci1-gaJIKMJI-CYyJbEQOHUIIa, aMMHO-CYJIbOOHMIIa, Ci-saJIKMUII—aMUHO—
cynb@oHMIa, (Ci-salJIKMII)2—aMMHO-CYJbQoHMIIa MM B (ORsg) 2.

IpyroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJn (I),
Toe Re¢ He3aBUMCHMMO BHOpaH M3 LMaHO, TajloT'eHa, IMUIOPOKCUJIa, HUTPO,
Ci-sajikmiia, TrajioreH-Ci-galikuiia, I'MOpoKCcuII-Ci-gsajikmiia, Ci1-s8aJIKOKCH,
rajioreH-Ci-gaJIkKoOkCcHU, Cr-galikeHuJia, Cz-gallIKMHMIIa, O¢opMuila, QOPMUII—
okcHr, Ci-galIKMJI-KapOOoHUIa, TralloTeH-Ci-galIkKMI-KapboHuia, Ci-saJIKMII—
THO, rajjoreH—-Ci-gaJIKMJI—THO, aMMHO, Ci-gaJIKMJI-KapOoHUIIa, Ci-
gaJIKOKCHU-KapOoHMUJIla, aMMHO-KapOoHMIa, Ci-galIKMJI-aMUMHO-KapOOHWUIIa,
aMHO—-Ci-gaJikuiia, (Ci-salIkmJI)2—aMMHO-C1-gaJIKMJI—-aMVHO, IMUIOPOKCUII-Ci-
gaJIKMJI—aMIHO, TUOPOKCUII-UMNHO—C1-gaJIKWIIa, Ci-gaJIKMJI-CyJiIbQOHWMIIA,
Ci-saJIkKMJI-aMMHO-CYJIbQoHMIIa M B (ORsg) 2.

IpyTol BapMaHT BOIJIOWEHMS BRJOUAET coeIuHeHMe GopMmyJel (1),
roe Re HezaBUCHMMO BHOpaH ©3 Cs-p4UMKIIOAJIKMIIa, TeTepOoLUUKIINIa,
apuiia WM TeTepoapwuia, rne C3-14UUKJIIOAJIKWUII, TeTepPOLUMKIIMII, apuil U
TeTepoapnil, KaxObli, ABJIATCS HeoDa3aTeJIbHO 3BaMelleHHBEMM OIHMUM,
OBYMSH, TpeMsa WM  UEeTHPbBMA TaJIOTEHOBEMM MM Ci1-gaJIKUIIL HEIMU
3aMEeCTUTEJISIMA .

IpyTroM BapMaHT BOILJIOMEHMS BRJUAeT coelduHeHUe QopmyJnl (I),
roe Re HesaBMCHMMO BHOpaH M3 C3pUMKJIOAJKMIIa WM IeTePOLMKIIMIIA,
roe C3-14IMKJIIO aJIKMII n TeTEePOLUMKIINI, Kaxmowla, ABJIANTCH
HeoO43aTeJIbHO 3aMelleHHEIMU OByMA Ci1-gaJIKMJILHEIMUY 3aMeCTUTEJIAMMA .

IpyroM BapMaHT BOILJIOMEHMA BRJUaeT coedrHeHue QopmyJu (I),
roe Re Heobda3aTeJIbHO 3aMemeHHE  C3-14IMKJIOAJIKMII  BHOpaH U3
LHMKJIONponMia; HeoOg3aTeJIbHO 3aMelleHHHM TIeTepOlMKIMII BHOpaH U3
MOPGOJIMHMIIA MJIN 1, 3, 2-nuokcabopoiaHuia; HeoBsg3aTeJIbHO

3aMelle HHHBIM apniI BbI@paH ns (beHI/IJ'Ia,' WM Heo0A3aTeJIbHO 3aMelleHHBM
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TeTepoapwnll BHOpaH u3 lH-nupasoiuia.

IpyTroM BapMaHT BOILIOMEHMSA BRJUaeT coenuHeHue QopmyJH (1),
TOoe HeoOA3aTeJIbHO  3aMeleHHEM  Ci3-14LIMKJIOAJIKMII  Re  BEHOpaH U3
LUMKJIOIpOIna .

IpyTo¥ BapMaHT BOIUIOWEHMS BKJIOUaeT coelMHeHMe obopMyJiel (1),
roe Heo0A3aTeJIbHO 3aMelleHHEN TeTepPOLUKIINII Re BHOpaH U3
MopdoOIMHMIIa Man 1, 3, 2-aomMokcabopoJiaHnia.

IpyTrol BapMaHT BOILIOMEHMS BKJIOUAET coelrHeHUe GopmyJul (1),
roe Heo0a3aTeJIbHO 3aMelleHHBIN TeTepPOLUKIINII Rsé BHOpaH U3
MopdomH-4-mJia mam 1, 3, 2-nuokcabopoJlaH—-2-1Jia .

IpyTo¥ BapMaHT BOIJIOWEHMSA BKJIKLUAET CcoeIMHeHMe GopMmyJH (1),
TIe HeoOA3aTeJIbHO 3aMeleHHHM apull Re BHOpaH M3 deHUIa.

IpyTo¥ BapMaHT BOIUJIOWEHMSA BKIKLUAeT CcOoeIMHeHMVe GopMyJH (1),
TIe Heo0A3aTeJIbHO 3aMeleHHHM TeTepoapull Re BHOpaH wu3 1H-
IrpasoJinia.

IpyToM BapMaHT BOILJIOMEHMSA BRJUAeT coelrHeHue QopmyJu (I),
T'Ie Heo0A3aTeJIbHO 3aMelleHHHM TeTepoapusl Re BHOpaH u3 1H-
nrpasojyi-l-uia.

IpyToM BapMaHT BOILJIOMEHMSA BRJUAeT coeluHeHue QopmyJH (1),
Tne Ry mpencrTarysgeT coO0M I'MIPOKCHUII.

IpyTo¥ BapMaHT BOIUIOWEHMS BKJIOUaeT coelMHeHMe obopMyJiel (1),
rne R; npemncrarjseT codoy  (Ci1salIKOKCHU)n, T'Ie n IIpelcTaBJdeT
coboy nejyioe umMcJo oT 1 mo 5.

IOpyTol BapMaHT BOILIOMEHMS BKJIOUAET coelMHeHUe QopmyJul (I),
e Rg mpencrTaByigeT cobo¥ BOOOPON.

IpyToM BapMaHT BOILJIOMEHMS BRJOUAeT coeluHeHue GopmyJnl (I),
Toe Rg npemncTaBjisgeT cobol Ci-salIKMJI.

IpyroM BapMaHT BOIUJIOMEHMA BKJIDUaeT coelduHeHUe QopMyJEl (1)
i ero QopMy, I'Ie dopMa coeamMHeHMs QopMyJiel (I) BeHOpaHa M3 ero
CBOOOOHOM KMCJIOTH, CBOOOIHOTO OCHOBAaHMUA, COJM, CJOXHOTO 3»dupa,
ruopaTa, CcoJibBaTa, XejlaTa, KjarpaTa, IoJduMopda, M30TOIoJIora,
CTepeounu3oMepa, paueMaTa, SHaHTHOMEPA, oracTepeoMepa VI
TayToMepa.

IpyTo BapMaHT BOILJIOMEHMSA BKJOUaeT CoeOVHeHUe OQOpMyJiel (1)
Wi ero ¢GopMy, I'Ie dopMa coemMHeHMsa QopMyJiel (I) BeHOpaHa M3 ero

CBOOOOHOM KMCJIOTE, CBOOOOHOTO OCHOBAaHMS, COJM, CJIOXHOTO sdupa,
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TMopaTa, CoJibBaTa MM IIoJMMoOpda .

IpyTroM BapMaHT BOIUJIOMEHMA BKILUaeT coelduHeHue GQopMyJiEl (1)
Wi ero GopMy, I'Ie dopMa coemMHeHMsa QopMyJiel (I) BeHOpaHa M3 ero
coJiM, CJOXHOTO »oupa, IuipaTa, CcoJbBaTa, xXejaTa, KilaTpara,
nogmMmopda, M30TOIIOJIOTa, CTepeoMaoMepa, palleMaTa, »SHaHTHMOMepa,
IoracTepeoMepa WM TayToMepa.

IpyTrol BapMaHT BOIJIOHMEHMS BKJIOUAeT coelrHeHUe GopMyJisl (1)
Wi ero QopMy, TI'Ie dopMa coemmMHeHMsS QopMyJiel (I) BHOpaHa M3 ero
CBOBOOHOM KMUCJIOTH, CBOOOIHOTO OCHOBAaHMSA, COJM, ITHUIpaTa WK
noJmMopda .

IpyroM BapMaHT BOIJIOMEHMA BKJIDUaeT coeldrHeHUe QOopMyJIEl (1)
i ero QopMy, TI'Ie dopMa coemmMHeHMsS QopMyJiel (1) BeHOpaHa M3 eTro
CBOBOOHOM KMCJIOTE, CBOOOOHOTO OCHOBAaHMSA, IMIpaTa, COJbBaTa WK
nojgmMopda.

IpyroM BapMaHT BOILJIOMEHMA BKJILUaeT coelduHeHUe QOpMyJE (1)
Wi ero QopMy, TI'Ime dopMa coemmMHeHMs QopMyJiel (I) BeHOpaHa M3 eTro
coJiM, TITuapaTa, CoOJbBaTa WMIM IIoJMMopda .

IpyToM BapMaHT BOIUJIOMEHMSA BKJILUaeT coelduHeHUe QOopMyJEl (1)
Wi ero ¢GopMy, I'Ie dopMa coemmMHeHMsa QopMyJiel (I) BeHOpaHa M3 eTro
CBOBOOOHOM KMCJIOTH, CBOOOIHOTO OCHOBAHMA MJIM COJIM.

IpyTol BapMaHT BOILJIOMEHMUSA BKJIOUaeT coenrHeHMe QOPMyJIE (1)
uiIM ero oopMy, I'Ie dopMa coeluMHeHMSA QopMyJiEl (1) BHOpaHa M3 €ro
CBOBOOHOM KUCJIOTH MM CBOOOIHOTO OCHOBAHUS.

IpyTrol BapMaHT BOIJIOHMEHMS BKJIOUAeT coeldrHeHUe GopMyJisl (1)
Wi ero QopMy, TI'Ie dopMa coemmMHeHMsS QopMyJiel (I) BeHOpaHa M3 eTro
COJIN .

Ipyrol BapMaHT BOIJIOHMEHMA BKJIDUaeT coelduHeHUe QOpMyJEl (1)
i ero QopMy, I'Ie dopMa coemmMHeHMsS QopMyJiel (I) BrHOpaHa M3 ero
nojguMopda .

IpyroM BapMaHT BOIJIOMEHMA BKJILUaeT coelduHeHUe OQOopMyJE (1)
Wi ero ¢opmy, TiIe ©QopMa CcoelIMHeHMA OGQopMyJiel (I) sgaBjdeTcsd
bapMalleBTUUECKHM IPpUEeMIIeMOM .

IpyroM BapMaHT BOIJIOMEHMA BKILUaeT coelduHeHUe GopMyJEl (1)
Wi ero ¢opmy, Iioe ¢opMa CcoelMHeHMA OQopMyJiEl (I) gaBJjdeTcHd
BHIOEJIEHHOMN .

IpyTol BapMaHT BOILJIOMEHUS BKJIOUAeT coenOrHeHMe QOPMyJIE (1)
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i ero odopmy, I'oe COelIMHeHNMe IIpelCcTaBJIAEeT cobom coenmMHeHUe

Popmysia I11), Qopmysel (II1) wmam Qopmysiel (IV) :

R, Rg\N/R1o R,
R P R > R P
H H H
dopmyna (I1), dopwmyna (II1) unm $opmyna (1V)

uim ero dopmy, TIOe

Ry M Rig He3aBUCHMO IIPEeOCTAaBJIAT CcoOOM BOIOPON, IMUIPOKCWUII,
Ci-saJIKMJI, I'MOPOKCUII-C1-gaJIKWII, Ci-gaJIkOKCU—C1-gaJIKMJI, C1-saJIKMJI—
KapOOHWJI, aMMHO-KapOoHWI, Ci-galIKMJI-aMMHO-KapOoOHWII, (Ci-salJIKWJI)2—
aMMHO-KapOoHMII, Ci1-saJIKOKCU-KapOOHWJI, aMWUHO-CyJIbOOoHWMII, Ci1-salIKMJI—
aMMHO-CyJIbEQOHMII, (Ci1-saJIKMJI) 2—aMMHO-CYJIbQOHMII MM P (0O) (R7) 2.

IpyroM BapMaHT BOILJIOWEHMSA BKJOUYaAeT coeldrHeHue  (QOPpMYJIH
(ITII), Tme ommH U3 Rg M Rip OperncTaBjgeT coboM BOIOOPON, a IpyIoun
opencraByageT cobo¥ rTuapokcmy, Ci-salJIkMJl, IMIPOKCUI-Ci-salikui, Ci-
gaJIKOKCU—Ci1-gaJikuJI, Ci1-galJIKMIJII-KapOOHWUJI, aMMHO-KapOoHWI, Ci-galIKMJI—
aMMHO—-KapOOHWUII, (C1-gaJIKMJII) 2—aMMHO-KapOOHWII, C1-g8aJIKOKCU—
KapOoOHWII, aAMMHO-CYJIbEQOHWJI, C1-sa@JIKMJI—-aMMHO—CYJIbQOHWII, (C1-
8AJIKMJI) 2—aMMHO-CyJIbQoHMII mam P (0O) (R7) 2.

IpyTol BapMaHT BOILJIOMEHMUSA BKJIOUaeT coenuHeHMe GQOPMyJIE (1)
uim ero oGopMmy, TI'Ie COeOIMHeHMe IpPencTaBjigseT coboM coedMHeHUe

dopmysiel (Ia), QopmyJiel (ITIa), Popmysnu (IITla) wmiam dopmyJiel (IVa) :
Rg-

R
R2 R2 N 10 R2
R4~ PR R | R ~ R PR
Ry R4 Ry Ry
$opmyna (la), ®opmyna (lla), $opmyna (llla)  wnm $opmyna (IVa)

NI ero dopmy, roe Rz, Rs, Rg, Rio wmim  Riz He3aBUCHUMO
IpeOCTaBJIART CODOM HOeUTepHul.
IpyToM BapMaHT BOIJIOMEHMA BKIILUaeT coelduHeHUe QopMyJEl (1)

mjim eI'o @opMy, BH@paHHoe M3 TPVYIIIH, cocToAmen MU3:
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NH, . N NH, NH,
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281 282 283 Y 284;

rne ¢opMa coenuMHeHMsS OQopMyJiHl (1) BHOpaHa M3 €70 COJM, CJIOXHOTO
s0upa, runpaTa, cosbBaTa, xejarTa, KJaTpaTa, rnnosgmMopoda,
M30TOoNIoJIora, cTepeousoMepa, paleMaTa, SHaHTHUOMEpPa,
IMacTepeoMepa MM TayToMepa.
IpyToll BapMaHT BOILUIOMEHMA BKJOUaeT CoeOVHeHUVe QOpMyJiel (1)
i ero dopMy, BHOPaHHOE M3 TPYINE, COCTOAMEN U3:
Coegn. HasBaHue
1 N- (4d-mMeToxkcUubeHMII) —2—- (2-MeTuJI- 1H-OeH3uMMOa30J1—1—
WJI) IMPUMUOMH- 4 -aMM1Ha
2 N- (2, 3—ournugpo-1, 4-0eH300MOKCHUH-—6-1JI) —2— (2-
MeTUIMMMIOaso [1, 2—-a] IMpuOnH-3-1JI) IMPUMUOMH-4-aMHa
3 2-(2-MeTmnnMunaz3o[1l, 2-a]l nupuomuua-3-mi) -N-[4-
(TpudTOPMETWII) QeHWII ] IUPUMUOMH-4—-aM1Ha
4 N- (4d-MeToKCUDeHWI) —2— (2-MeTuIuMmunaso [1, 2—-a] IMpUIH—3—
W) INPUMUIOVH-4—-aMrHa
5 N- (4-xjopdbeHni) —2- (2-MeTuIuMmuaaso [1, 2—-a] nupuonH—-3-—
WJI) INPUMUIOVH-4-aMrHa
© 2= (2-MeTnnvMrnas3o [1, 2-a] nupuamH-3-mJ) —N-
beHMIIIIMPUMUIONH-4-aM1Ha
7 2= [2- (TpudTopMeTHII) MMMOazso [1, 2-a ] nupuanH-3-mJj] —-N- [4-

(TpudTOPMETUII) QeHWII | IUPUMUIONH-4—-aM1Ha
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N- (4-xjopdbenHn) —2- [2—- (TpudTOPMEe T ) MMMIOa30 [1, 2-

a] IMpmUIOMH-3-WJ ] IMPUMUIOVH- 4 -aMUHa

N- (4d-MeTuibeHmII) —2- [2- (TpudTOopMETMII) MMMUTa30 [1, 2-

a] IMpmUIOMH- 3 -] IMPUMUIOVH-4-aMuHa

N- (4-6poMbeHns) —2- [2- (TpudTOopMEeTUII) MMMOa30 [1, 2-

a ] IMPUIOMH=-3-WJI ] IMPUMUIOIUH-4—-aM1Ha

N-[4- (oudTopmMeTOKCH) beHMII] —2—[2-
(TpudTOPMETUII) MMMOA30 [1, 2—a ] IMPUIVH—- 3—WJI ] IMPUMUOVH-4—
aMMUHa

N- (4-MeTokCcUbeHMI) —2—- [2- (TpudTOopMEeTMII) MMMTa30 [1, 2-

a] IMpUIOVH- 3 -] IMPUMUIOIVH-4-aMUHa

2-[6-xJ0op-2- (TpUdTOPMETWUJI) MMM a30 [1, 2—a] MUpUAMH-3-1JI] —
N-[4- (TpudTopMeTIII) GeHWII ] INPUMUIOVH-4-aM/Ha
2-[6-xJ0p-2- (TpUdTOPMETWUJI) MMM a30 [1, 2—a] MUpUOAMH-3-1JI] —
N-[4- (TpudTOpMEeTOKCHU ) QEHWJI | IUPUMUOUH-4—-aMrHa

N- (4-BpomMbeHMII) —2— [ 6—-XJIOP—2— (TPUPTOPMETUII) MMMIOAaz30 [1, 2-
a] IMpUIOMH—- 3 -] IMPUMUIOIVH- 4 - aMHa

2-[6-xJj0p-2- (TpUdTOPMETWJI) MMM A30 [ 1, 2—a ] MUpUOAUH-3-1JI] —
N-[4- (nudTopMEeTOKCH ) QEHWII ] IUPUMUONH-4—aM/Ha

N- (4-xjopdbeHn1) —2- [ 6—-XJIOp—2— (TpUOTOPMETUII) MMMUIOA30 [1, 2-
a ] IMPUAOMH=-3-WJI ] IMPUMUIOMH-4-aM1Ha

2-[2-MeTUII-6- (TpUdTOPMETHII) MMMIOA30 [1, 2-a] IupuInH-3—
mi] -N-[4- (TpudTopMe TIII) QeHMII | IMPUMUIOMH-4-aMHa

N- (4-BpombeHMII) —2- [ 2—-MeTUII- 6—
(TpudTOPMETUII) MMMOA30 [1, 2—a ] IMPUIVH—- 3—WJI ] IMPUMUOVH—4—
aMMHa

N- (d-MeTHJIQeHWUJI) —2—- [2-MeTHuJI-6—
(TpudTOPMETUII) MMMIA30 [1, 2—a ] IMPUIVH- 3—WJI ] INPUMUIOVH— 4 -
aMMHa

2-[6-0TOop-2- (TpUdTOPMETWJI) MMM Aa30 [1, 2—a] MUpUAMH-3-M1JI] —
N- (4-MeTUIQEeHWII) IMPUMUOMH-4—-aM/Ha

2-[6-0TOop-2- (TpUdTOPMETWJI) MMM Aa30 [1, 2—a] MUpUAUMH-3-1JI] —
N- (4-MeTOKCUDEHWII) IUPUMUIONH-4—aM/Ha

2= [5-xJjop-l-MeTmi-2- (TpudTopMeTJI) — 1H-MHnoJs—3-mj] —N-

(d-MeTOKCUOEHWT) IMPUMUIMH-4-aM/Ha
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2-[5-xJjop-l-MeTmi—-2- (TpudTopMeTII) — 1H-MHnoJs—3-mj] —N-
[4- (mndTOPMETOKCHU) QeHWII ] IMPUMUIOVH-4—-aMUuHa

N- (4-0pomMmbeHns) —2- [ 5—xyop—-1-MeTui-2- (TpudTopMeTHir) —1H-
VHOOJI— 3—WJI ] INPUMUIOVH-4-aMHa

N- (4-bpoMbeHns) —2- (6-dpTOop-2-beHMIMMMIazso [1, 2—

a ] IMPUIOMH=-3-WJI) IUPUMUIOIMH-4—-aM1Ha
2-(6-pTop-2-peHmymMMOaso [1, 2-a] nupuanHa-3-mJj) —-N- (4-
MeTUIIQEeHWT) INPUMUOVH- 4 —aM1Ha

N- (1, 3-6eH30O0MOKCOJI-5-1JI) —2-[2—
(TpudTOPMETUII) MMMOA30 [1, 2—a ] IMPUIVH—- 3—WJI ] IMPUMUOVH—4—
aMMHa

N- (2, 3—ourngpo-1, 4-0eH300MOKCHUH—0-1JI) —2— [2~—
(TpudTOPMETUIT) MMMIA30 [1, 2—a ] IMPUIOVH- 3—WJI ] INPUMUIOVH—4 -
aMMHa

N- (6-MeTOKCUIIMPUIONH-3-WJI) —2— [2-
(TpudTOPMEeTUII) MMMIA30 [1, 2—a] IMPUIVH- 3—WJI ] IMPUMUIOVH-4—
aMMHa

N2, N2-numeTuiI-Nb5—-{2- [2- (TpudTOopMe TIII) UMMOa30 [1, 2-

a ] IMpUIOMH=-3—WJI ] IMPUMUIOVH- 4 -1J1 } IMPUOMH-2 , S—OMaM/Ha
2-[6-0OpoM—-2- (TpUudTOpMEeTIJI) UMMIOA30 [1, 2—a ] mUupuOuH-3-1J1] -
N-[4- (TpudTopMeTIII) QeHWI ] IUPUMUONH-4—-aMHa
2-[6-6poM-2- (TpudTOopMeTUII) MMMOA30 [1, 2—a ] IMPUOUH-3-WUJI] —
N- (d-MeTOKCUQEHWIT) INPUMUOUH-4—-aM1Ha

N- (3-dpTop-4-MeTOKCUDeHMII) —2- [2~—
(TpudTOPMETUII) MMMOA30 [1, 2—a ] IMPUIVH—- 3—WJI ] IMPUMUOVH—4—
aMMHa

N- (3-xJjop-4-MeTOKCUDeHWII) —2— [2-
(TpudTOPMETUII) MMMIA30 [1, 2—a ] IUMPUIVH- 3—WJI ] IMPUMUOVH—4—
aMMHa

N- (3-xJjop—-4-MeTHUJIGeHWII) —2— [2-
(TpudTOPMETIMIT) MMMIA30 [1, 2—a ] IMPUIOVH—- 3—WJI ] INPUMUIOVH—4 -
aMMHa

N- (4-sTOoKCUbeHWII) —2- [2— (TpUdTOPMEe T ) UMMIOa30 [1, 2-

a] IMpUOMH-3-WJI ] IMPUMUIOVH- 4 -aMUHa
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N-[4- (nmponian—2-wmJ1) eHu] —-2-[2-
(TpudTOPMETIIT) MMMUIOAB0 [1, 2—a ] IUPUIVH— 3—WJI ] IUPUMUOVH—4—
aMMHa

N-[4- (1lH-ntiupaszojy—-1-wui) beHun] -2-[2-
(TpudTOPMEeTHII) MMMIOA30 [ 1, 2—a ] IUMPUIVH- 3 -1JI ] IUPUMUIOVNH—-4—
aMMHa

N- (3-xJiop—-4-MeTOKCUDeHUII) —2- (2-MeTuJI- 1H-6eH3M1Ia30JI—
1-1y1) nupuMUIOMH—-4-aMrHa

2—= (2-MeTmiI-1H-6eHz3uMMIaz0JI-1-1mJj) —-N-[4-
(TpudTOPMETWII) QeHWII ] IUPUMUIONH-4—-aM1Ha

N- (3-xyop-4-MeTokCUbeHWUII) —2- [2—- (TpudTOopMeTMJI) —1H-
OeH3UuMMIa30JI- 1 -] IUPUMUONMH-4-aM1Ha

5-pTop-N- (d-MeTHuIbeHUII) —2- [2-
(TpudTOPMETUMIT) MMMIA30 [1, 2—a ] IMPUIOVH=- 3—WJI ] INPUMUIOVH— 4 -
aMMHa

5-xJi0p-N- (d-MeTHIIbeHWII) —2- [2-
(TpudTOPMETIMIT) MMMIAB0 [1, 2—a ] IUPUIVH—- 3—WJI ] IMPUMUIOVH-4—
aMMHa

N- (4d-MeTOoKCUbeHMII) —2— [2- (TpudTOopPMETMII) MMMUTa30 [1, 2-
alnmMpasmH-3-WUil ] INPUMUIOVH-4-aMuHa

2-[2- (TpudTopMeTMJI) MMMTOA30 [1, 2-a]nupas3suH—3-mj] -N- [4-
(TpudTOPME TIUIT) QEHWMIT ] IUPUMUIMH- 4 -aM1Ha

N- (4-xjopdbeHns) —2- [ 2- (TpudTOpPMETIUII) MMMOa30 [1, 2-
alnmMpasmuH-3-Wl] IMPUMUIOIVH-4-aMUuHa

2-[6-MeTOKCU-2- (TpUPTOPMETUII) UMUOAR0 [1, 2—a ] IMPUIVH—-3—
] -N-[4- (TpudTopMe TIII) QeHMII ] IMPUMUIOMH-4-aMHa
2-[6-MeTOKCU-2- (TpUITOPMETUII) UMUOA30 [1, 2—a ] IMPUIVNH—-3—
] -N-[4- (TpudTopMeTOKCHK ) GeHWII | TMPUMUIOMH-4-aMHa

N- (d-MeTOKCHPEeHWUII) —2— [ 6—MEeTOKCU—2—
(TpudTOPMETIMIT) MMMIA30 [1, 2—a ] IMPUIOVH- 3—WJI ] INPUMUIOVH-4 -
aMMHa

N-[4- (nudTopMeTOKCH) PeHMII] —2— [ 6—METOKCU—2—
(TpudTOPMETIMIT) MMMIAB0 [1, 2—a] IUPUIVH—- 3—WJI ] IMPUMUIOVH-4—

aMIMHa
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2={[6-{[4- (mndTopMeTOKCHU) QeHUII] aMUHO } —2— (2-MeTnJ—1H-
BeH3MMIa30J1—1—WJI) IUPUMUOMH-4 —WJI] aMUHO } 3TaHoJIa

N-[4- (nudTopmMeTOoKCH) beHMII] —2-[2—
(TpudTOPMETIIT) MMMIOAB0 [1, 2—a] IUpas3muH—3—WUJI ] IUPUMUOUH-4—
aMMHa

2-[6-dTOop-2- (TpUdTOPMeTUII) MMMOA30 [1, 2—a ] IMPUOUH-3-UJI] —
N-[4- (TpudTopMeTHII) GeHWII ] IUPUMUIOVNH-4-aM/Ha

N-[4- (oudpTopmMeTOKCH) peHMJI] —2—- [6—-dpTOop—-2-
(TpudTOPMETUII) MMMOA30 [1, 2—a ] IMPUIVH- 3—WJI ] IMPUMUOVH—4—
aMMUHa

N-[4- (TpudTopMeTIII) beHMII] —2- [2-

(TpudTOopMeTMII) Ipas3oJio [1, b—a] nupuonH-3-1J ] IMPUMUOH—4 —
aMMHa

2=-{[2-(2-MeTuJI-1H-BeH3muMMOaz3oJ—1-mj) -o6—-{ [4-
(TpudTOPMETIII) GeHWMII] aMUHO } TMPUMUIOVH-4-1JI] aM1HO } 2TaHoJIa
N4- (2-MeTOKCUBTUII) —2— (2-MeTuji—- 1H-BeHsuMmaoasoJi—1-mj) -N6-
[4- (TpudTOPMETIII) QeHWMJI ] IMPUMUIOMH-4 , 6—OMaM/Ha

N4-[4- (nudTopMeTOKCHU) beHMJI] ~-N6- (2-MEeTOKCUDTUII) —2— (2—
MeTmJI- 1H-0eH3muMmUOas0oJi— 1 —WUil) INPUMUIOVH-4, 6—OaMuHa

N- (4d-MeTOokCcUbeHMII) —2- [2- (TpudTOpPMEe TIII) IMpas30Jio [1, 5-

a ] IMPUAOMH=-3-WJI ] IMPUMUIOMH-4-aM1Ha

N-[4- (oudTopMeTOKCH) beHMII] —2— (2-MeTuJI- 1H-0eH3uMMOa 3051~
1-11) nupuMUOMH—-4-aMrHa

N- (4d-mMeTundpeHmI) —2- [2- (TpudTOpMEeTMII) MMMIOa30 [1, 2-
alnmMpasuH-3-WJ] IMPUMUIOVH-4-aM1Ha

2—= (2-MmeTuii-1H-06eH3uMMOaz0JI-1-1J1) —N- [4-
(TpudTOPMETIII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

2-(5, 6—oupTop-2-meTmii- I1H-OeHzumMmumasoJ—1-wmi) —-N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OMaMUHa

N-[4- (nudTopmMeTOoKCH) eHMII] —2—[2—
(TpudTOPMEeTUII) MMMUOA30 [1, 2—a ] IUPUIVH—- 3—WJI ] IMPUMUOVH—

4, 6-OmMaMMHa

2= [2- (TpudTopMeTHI) MMmoaso [1, 2-a] nupuanH—-3-mJj] —-N-[4-

(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—OMaMUHa



6’7

68

69

70

71

12

73

74

75

76

77

78

79

80

81

82

83

42

N-[4- (TpudTOopMEeTOKCH ) QeHUII] —2— [2~—
(TpudTOPMETIII) MMMUIOAB0 [1, 2—a ] IUPUIVH— 3 —WJI ] IUPUMUIUH—
4, 6-OMaMMHa

2= (6-dTop-2-MeTHIMMMUIOazso [1, 2-a ] nupunoue-3-mj) - N- [4-
(TpudTOopPMEeTMIT) PEeHWIT ] IMPUMKUIOVH-4, 6—OuaMrHa

N-[4- (oudTopMeTOKCH) beHMJI] —2— (6—pTop—-2-—

MeTUIMMMOaso [1, 2-a ] IMpuInH-3-WJI) IMPUMUOMH-4 , 6—-OMaMHa
N-[4- (TpudTopMeTHI) beHmii] -2- (1, 3, 5—-TpumMeTn-1H-
orpasoJi—4-wi) IMpUMUOUH-4, 6-O0uaMmuHa

2-(6-pTop-2-MeTmJI- 1H-OeHzuMUOas0JI—1-mi) - N-[4-
(TpudTOPMETIII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

N-[4- (nudTopmMeTOokKCH) beHMII] —2— (6—pTOop—2-MeTmJI—1H-
OeH3UMMIa30JI—1—WJI) INPUMUIOVH-4, 6—OMaM1Ha

2= (2-Memun-1H-mMmmnazo[4, 5-b]lmupunmusa-1-wmi) -N-[4-
(TpUudTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OMaMUHa

2= (5, 6—oupTop-2-meTmii- 1H-OeHzumMmugasosi—1-wmi) -N- [ 3-dTop-—
4- (TpudTOPME TIUII) GeHWI ] INPUMUIOVH-4, 6—OMaMUHa

2= (2-UuKJIONpONUII- 6-dpTopuMunaso [1, 2—a ] nupuinH—3-uJj) —N-
[4- (mudTOPMETOKCHU) —3—-dTOopdeHMII ] IUPUMUOMH-4 , 6—OMaM/Ha
N-[4- (nudTopMeTOKCH) —3—dTOopdbeHMII] —2- (6—dTOp—2—-Me TUJI—
1H-0eH3uMMOA30JI~ 1 -WJI) IMPUMUOVH-4 , 6-OMaM1Ha

N-[4- (oudTopMeTOKCH) —3—-dpTOopdeHnI] -2 (2-sTujI-6-dpTop—1H-
BeH3UMMIOa30JI— 1 —MJI) IMPUMUIVH-4, 6—OIMaMM1Ha

2= (2-uurJjonponuii-6-prop-1H-Oensumunasos—1-wmi) -N-[4-
(mmdTOopMETOKCH) —3—dTOopdeHMII ] IMPUMUIOIMH-4 , 6—-OMaM/Ha
N-[4- (TpudTopMeTIII) beHMII] -2- (2, 5, 6—-TpuMeTHI-1H-
OeH3UMMIa30JI—1—WJI) IMPUMUIOVH-4, 6—OMaM1Ha

N-[3-bTop—-4- (TpudTopMeTII) beHUII] —2—- (2-MeTnJi— 1H-
OeH3UMMIa30JI—1—1WJI) INPUMUIOVH-4, 6—OMaMUHa

2= (2-sTui-6-¢prop-1lH-6eHzmMnnazsos—1-wmi) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

2- (2-uurJjonponuii-6—-¢rop-1H-Oeusmvunasoji—1-wmi) -N-[4-
(TpudTOPMETUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa

2- (2-uurJjonponuii-S5-prop-1H-Oeusmvunasos—1-wmi) -N-[4-

(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—OMaMUHa
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84 [3- (4d—-ammHO-6-{ [4- (TPpUOTOPMETUII) EHWII ] aMUHO } MINPVUMUIVH—
2-UJ1) —6-pTopuMMInas3o [1l, 2—a] IMPUOMH-2-WJI] METAHOJIa

85 2—- (6-0poM-2-MeTuii—- 1H-0BeHzuvmnasos—1-wui) -N-[4-
(TpudTOPMETUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa

86 2-(2, 6—ouMmeTni-1H-0eH3uMmuOa30J-1-mj) -N- [4-
(ToudTOPMETUIT) PEeHWIT ] IMPUMKUIOVH-4 , 6—OIuaM1Ha

87 2= (6-nTMi-2-MeTuI—-1H-0eH3ummnazos—1-wui) -N-[4-
(TpudTOPMETUII) QeHMII ] IUPUMUIVH-4, 6—OMaMM1Ha

88 2-(4, 6-oudrop-2-MeTmji—-1H-OeH3uMmmazoy—1-wui) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaM1Ha

89 2-(4, 6-oupTop-2-MmeTmJi- I1H-OeHzuMmugasoJi—1-wmi) -N- [ 3-dTop-—
4- (TpudTOopPMEeTIUII) GeHWII ] IUPUMUIOVH-4, 6—OMaMUHa

90 2=-{[2-(4, 6—oudprop-2-MeTnii—- lH-OeHzuMmnazoy-1-wmi) -6—{ [4-
(TpudTOPMETIII) GeHWMII] aMUHO } TMPUMUIOVMH-4-1JI] aM1HO } 2TaHoJIa

91 2= (6-nTeHMII-2-MeTuJi- l1H-6eH3umMnnasos—1-wmi) —-N-[4-
(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—OMaMUHa

92 2= (2-uurJjonponui-6-prTop-1H-uvunaszso [4, 5-b] nupuaona-1-
mi1) -N- [4- (TpudTopMe TIII) QeHWI | IMPUMUIOMH-4 , 6—OMaM/Ha

93 2= (6-xJjop-2-MeTuii—- 1H-0BeHzuvmnasos—1-wui) -N-[4-
(TpudTOPMETUII) QeHWIT ] IMPUMUIVH-4, 6—OMaMUHa

94 2= (6-dpTop-2-MeTui-1H-uMnnaszso [4, 5-b] oupuaomnua-1-wui) -N- [4-
(TpudTOPMETIUIT) QEeHWIT ] IMPUMUIOVH-4 , 6—OIuaM1Ha

95 5-prTop-2- (2-mMeTuii—-1H-BeH3uMmnazoa—1-wmi) -N-[4-
(TpudTOPMETUII) QeHMII ] IUPUMUIVH-4, 6—OMaM/Ha

96 2- (6-xJjop-2-MeTuJi- 1H-0eHzuMmumasoJi—-1-ui) -N- [ 3-pTop—-4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaM/Ha

97 2= (6-xJ0op-2-MeTmii—-1H-BeHzuvmnaso—1-wmi) -N-[4-
(mudTOopMEeTOKCH ) DEHWII] IUMPUMUIOMH-—4, 6—OIMaM1Ha

98 2= (5-xjop-2-meTmii—-1H-0eHzuMmumasoJi—1-mi) -N- [ 3-bTop—-4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

99 2= (5-xJjop-2-MeTmii—-1H-0eHsuvmnaso—1-wmi) -N-[4-
(mudTOopPMETOKCH ) DEHWII] MUMPUMUIOMH-—4 , 6—OIMaM/Ha

100 2= (6-0Top-2-MeTmIIMMUIOaz0 [1, 2-a ] nnpuMUIOINH-3-mJI1) —N- [4-

(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—OMaMUHa
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N-[4- (nudpTopmMeTOKCH) —3—dTOopdbeHMII] —-2- (5, 6—nudTOP—-2—
MeTmJI- 1H-0eH3uMMOas0oJi— 1 —Wil) IMPUMUIOVH-4, 6—OaMuHa
N-[4- (nudTopmeTokCH) beHMII] —2— (5, 6—nudpTop—-2-MmeTmji—1H-
OeH3UMMOa30J1—1-1JI) IMPUMUIOMH-4 , 6—-OMaM/Ha

2- (2-umrJjonponui-6-prop-1H-uMmmunaszso [4, 5-b] nupunonu-1-
mi1) —-N-[4- (nudTopMeTOKCH ) QEeHWJII | IUPUMUOMH-4, 6—OraMrHa
2-(6-xJjop-2-MeTuJi- 1H-umunaszo [4, 5-b]nupnaonu-1-mi) -N-[4-
(TpudTOPMETUII) QeHMII ] IUPUMUIVH-4, 6—OMaMM1Ha
2-(6-xJjop-2-sTuin-1H-mmmnnazo[4, 5-b] nupuomuua-1-mi) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaM1Ha

N-[4- (nudTopmeTOokCH) eHMII] —5-dTop-2- (2-MeTMJI—1H-
OeH3UMMIa30JI—1—1WJI) INPUMUIOVH-4, 6—OMaMUHa

2= (2-zTmmi-1H-0eHzuMmumazoJi—1-mi) —5-pTop-N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

5-pTop-2- (5-pTop-2-MeTmi-1H-Oensmumunasoii—1-wmi) - N-[4-
(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—OMaMUHa

5-pTop-2- (6-dpTop-2-MeTHIy-1H-OeHsmumunasoji—1-wmi) - N-[4-
(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—OMaMUHa

N-[4- (nudTopMeTOKCH) beHUII] —5—dTOop—2- (6—dTOop—2—-MeTUII—
1H-B6en3uMMOa30J—1-mJjl) IMPUMUOMH-4 , 6—OMaM/Ha

N-[4- (oaudTopmMeTOKCH) —3—dpTopdeHnII] -5-dpTop—-2- (6-dbTOP—-2-
MeTuJI-1H-BeH3uMMOa30J— 1 —1Jl) IMpuMUIMH-4, 6—OMaMUHa
N-[4- (nudpTopmMeTOoKCH) —3-dpTOopdeHnII] —5-pTop—-2- (5-dpTOopP-2-
MeTuJI- 1H-0eH3uMmUOas30JI- 1 —WJl) IMPUMUIOIVH-4, 6—IVaMHa
N-[4- (nudTopmMeTOoKCH) peHMII] —5b-dTop—-2- (5b-dTOop—-2-MeTUII—
1H-06eH3MMMOa30J1-1-1JI) IMPUMUIOMH-4 , 6—-OMaMHa
2-(6-xJjop-2-MeTuJi- I1H-umunaszso [ 4, b-b] nupuana-1-wmi) —5-
brop—-N-[4- (TpudTOPMe TMUII) QeHWJI ] INPUMUOVH-4 , 6—OVaMHa
2-(6-xJjop-2-MeTuJi- I1H-ummunpaszso [4, 5-b]lnupuaonu-1-wmi) -N-[4-
(DndTOopMeTOKCH) beHMUII] —5—QTOopIIMPUMUIONH-4, 6—OraMyHa
2-(6-xJjop-2-mMeTmJi- I1H-ummunpaszso [ 4, 5-b]nupuaonu—-1-wmi) -N-[4-
(mudTopMeTOKCH) —3—-bTOopdbeHnII] —S5—-pTopnupuMmuomuua—4, 6—

IOVaMVHa
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2—- (2-umrJjonponui-6-prTop-1H-uvunaszso [4, 5-b] nupnaona—-1-
i) —5-pTop-N-[4- (TpudTOopPMETUII) DEHWII ] IUPUMUONH—4, 6—
oViaMvHa

2= (mvmpaso[l, 2-a]lnupunuu—-3-mj) -N- [4-
(TpudTOPMEe TIUIT) QEeHWMI ] IUPUMUIMH- 4 -aM1Ha

N-[4- (onudTopMeTOKCH) —3—dTOopdeHmII] -5-dTOopP—-2- (2-Me THUII—
1H-06eH3MMMOa30JI-1-1JI) IMPUMUOMH-4 , 6—-OMaMHa

2= (2-uurJjonponuii-1H-6eHzuMnnasos—-1-wmi) -5—-dTop-N-[4-
(TpudTOPMETIII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

2- (2-umkjgonponuin-1H-6eH3uMmuna3oya-1-mj) -N- [4-
(mndTopMeTOKCH ) eHMII] —5—-dTopIMPpUMUIMH-4 , 6—-OMaM/Ha

2- (2-umrjgonponuin-1H-6eH3uMmuna3oa-1-mj) -N- [4-
(mudTopMeTOKCH) —3—-bTopdbeHUII] —S—-dTopnupuMmuamuua—4, 6-
ovaMiHa

N-[4- (nudTopmMeTokCH) beHMII] —2— (2—-3Tuii—-1H-0eH3MMMITa30JI—
1-wmi) -5-bTopnupmvunuu-—-4, 6-ouaMmHa

N-[4- (nudTopmMeTOKCH) —3—-dTOopdeHmII] —2- (2-sTHj-1H-
BeH3MMMIOa30JI-1-1JI) —5-dpTopnupuMUIVH-4, 6—IVaMUHa

2= (5, 6—ogudrTop-2-MeTuji- I1H-OeHzuMunasoj—1-mi) -5-pTop—-N-
[4- (TpudTOPMETIII) QeHWJI | IUPUMUIOMH-4 , 6—OMaM/Ha

N-[4- (audTopmMeTOKCH) —3—-dpTopdeHmI] -2- (5, 6—-oudTop—-2-
MeTuJI- 1H-0eH3uMras0J-1-ui) —S-dropnupuvmunouHa—4, 6—
oVaM/Ha

2-(4, 6—oupTop-2-MmeTuji- I1H-0eHzuMmunazoj—1-mi) -5-pTop-N-
[4- (TpudTOPMETIII) PeHMII ] IMPUMUIOMH-4 , 6—OMaMHa

N-[4- (nudTopMeTOKCH) —3—-bTOopdbeHnII] —-2- (4, 6—-nudTOP—2—
MeTmJI- 1H-0eH3uMmOasoJi—1-mi) —5-pTopnmpmumMmuaomHa—4, 6-
ovaMyiHa

2= (2-zmmn-4, 6-gudrop-1H-6eH3zmMmnazon—-1-mi) -5-pTop-N-
[4- (TpHOTOPMEe TWII) GeHWIT ] IUPUMUIOVH-4, 6—OIMaMUHa

N-[4- (nudpTopmMeTOoKCH) —3—-dTOopbeHnII] —-2- (2-sTHj-4, 6—
nudTop-1H-0eH3MMMOaz30JI—1-1i) —5-pTopnmMpuMmuamH—4, 6—
ovaMviHa

N-[4- (nudTopmMeTokCH) beHMII] —2— (4, 6—nupTop—-2-MeTmji—1H-

BeHzuMMIa30JI-1-1i1) —S—-dTopnnpmMmunoruH-4, 6-OoraMrHa
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132 N-[4- (nudTopmMeToKCH) beHMII] —2— (2-zTmi—-4, 6—gudTop—-1H-
BeH3MMMIOa30JI-1-1JI) - 5-dpTopnupuMUIVH-4, 6—IVaMUHa

133 N-[4- (nudTopmeTokCH) beHMII] —2— (5, 6—nudpTop—-2-MmeTmji—1H-
OeH3UMMOa30JI-1-1JjI) —S-dTopnupuMUIVH-4, 6—OaMUHa

134 5-dTop-2- (4-dpTop-2-MeTnii-1H-OeHsumunazoj—1-wmj) -N-[4-
(ToudTOPMETUIT) PEeHWIT ] IMPUMKUIOVH-4 , 6—OIuaM1Ha

135 N-[4- (nudpTopmMeTOKCH) peHMII] —5b-pTop-2- (4-dpTOop—-2-Me TUII—
1H-06eH3MMMOa30J1-1-1JI) IMPUMUOMH-4 , 6—-OMaMMHa

136 N-[4- (nudpTopmMeTOKCH) —3-dTOopdbeHnII] —5-pTop—-2- (4-dpTOpP-2-
MeTmJI- 1H-0eH3uMmUOas30JI— 1 —Wil) IMPUMUIOIVH-4, 6—IaMUHa

137 5-¢pTop-2- (2-MeTHi-1H-uMmmunaso [4, 5-b]lnupuomua-1-mi) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

138 N-[4- (nudTopmMeTOokCH) eHMII] —5-dTop—-2- (2-MeTmJI—1H-
mvmaaso [4, 5-b]nupunmuua-1-mi) IMpUMUIOIVH-4 , 6—-OMaMHa

139 N-[4- (nudTopmMeTOoKCH) —3—-bTOopdbeHMII] —5-dpTOop—-2- (2-MeTHUII—
1H-mvmnazo [4, 5-b]oupuomnua-1-mi) IMpUMUIVH-4, 6—IVaMUHa

140 2- (2-uurJjonponuii-4-gprop-1H-Oeusmvunasosi—1-ui) —5-bTop-
N-[4- (TpudTopMeTIII) QeHWII | IMPUMUIOMH-4 , 6—OMaM/Ha

141 2- (2-uurJjonponui-4-g¢rop-1H-Oeusmvunasoji—1-wmi) -N-[4-
(OndTOPMETOKCH) QeHUII] —5—QTopIUPUMUOUH-4, 6—OMaM/Ha

142 2- (2-uukjonponmi-4-¢rop-1H-Bensumunazsoj—1-wmi) -N- [4-
(mndTopMeTOoKCH) —3-dTopdbeHns] —5-dTopnmupuMnuInH-4, 6—
oVaM/Ha

143 2= (2-umrJjonponuii-6-prop-1H-Oensmumunaso—1-wmi) -N-[4-
(ondTOopMETOKCH ) QEeHWII ] IUPUMUIOMH-4, 6—OIMaM1Ha

144 N-[4- (nudTopmMeTOoKCH) beHMII] —2— (2-3TMJI-6—-pTOop—-1H-
OeH3UMMIa30JI—1—WJI) IMPUMUIOVH-4, 6—OMaM1Ha

145 N-[4- (nudTopmMeTOoKCH) eHMII] -2 [2- (DudTOpPMeTIUII) —6—QTOop—
1H-6en3MMMOa30J-1 -] IMpUMUOMH-4 , 6—-OMaMHa

146 2-(2-MeTmii—-1H-06eH3uMnmasos—1-wmi) —-N-[4-
(MeTUIICYJIbGaHWII) GeHWII | TMPUMUIVH-4 , 6—IMaMHa

147 2-[2- (1-MeTmuukIonponmi) - 1H-6eHsuvmnasos-1-wmi] -N- [4-
(TpudTOPMETUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa

148 N-[4- (nudTopmMeTokCH) beHMII] —2— [2- (1 -Me TUJILMUKJIIOIIPOINII) —

1H-6en3uMMOa30J—-1 -] IMPpUMUOMH-4 , 6—-OMaM/Ha
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149 2— (2-uurJionponuii—-1H-6eHsuMnnasos—1-wmi) —-N-[4-
(TpudTOPMETUII) QeHWIT ] IMPUMUIVH-4, 6—OMaMUHa

150 2-[2- (MeTorcuMeTUI 1) —1H-06eH3uMmnasos—1-mi] -N-[4-
(TpudTOPMETUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa

151 2-[2- (nponau-2-mj) - 1H-OeHsumunasoy—1-wmyi] -N-[4-
(ToudTOPMETUIT) PEeHWIT ] IMPUMKUIOVH-4 , 6—OIuaM1Ha

152 2-[2- (mudTopmeTwni) —1H-OeH3uMmOa3o—1-mj] -N- [4-
(TpudTOPMETUII) QeHMII ] IUPUMUIVH-4, 6—OMaMM1Ha

153 2= (2-sTui-1H-0eH3umMmna3oi—1-wmj) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaM1Ha

154 2= (2-MeTnnnupaszoJio [1, b—a]l nupuonua-3-mj) -N- [4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

155 2- (2-umrJjonponuin-6-prop-1H-uvmunaszso [ 4, 5-b] nupuaonua-1-
i) —-N-[4- (nudTopMeTOKCH) eHMII] —S—-dTopnMpuMmamH—4, 6—
ovaMiHa

156 N-[4- (nudTopmMeTOokCH) QeHMII] —2— (2—-3Tuii—-1H-0eH3MMMIa30JI—
1-my) ntupuMmaomH-4, 6—-OoMaMrHa

157 N-[4- (nudTopmMeTOKCH) —3—dTOopdeHmII] —2- (2-sTHj-1H-
OeH3UMMIOa30J1-1-1JI) IMPUMUOMH-4 , 6—OMaM/Ha

158 2= (5-xJjop-2-MeTmii—-1H-0eH3mvmnasosi—1-wui) —5-pTop-N-[4-
(TpudTOopPMEeTMIT) PeHWIT ] IMPUMKUIOVH-4 , 6—OIuaM1Ha

159  2-(5-xjop-2-MeTuii-1H-0BeHsumunasoj—1-wui) -N-[4-
(DndTopMeTOKCH) beHMII] —5—0TOopIUPUMMAOMH-4, 6—OuaM/Ha

160 2- (6-xJop-2-MeTui—-1H-0eH3mummnasosi—1-wui) —5-oTop-N-[4-
(TpudTOPMETIII) QeHWII ] IUPUMUIVH-4, 6—OMaM1Ha

161 2= (6-xJ0op-2-MeTmii—-1H-0eHzuvmnasos—1-wmi) -N-[4-
(DndTOopMeTOKCK) beHMUII] —5—QTopIIMPUMUOMH-4, 6—OraMrHa

162 2= (2-zTmmi-5-¢pTop-1H-6en3mMmaazoi—1-ui) -5-pTop—-N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OMaMUHa

163 N-[4- (nudTopmMeTOoKCH) peHMII] —2— (2-3TmjI-5-pTop—-1H-
OeH3uMMIa30JI-1-1Wi1) —S—-dTopnnpmMmunouH—4, 6-oraMrHa

164 2= (2-n1mmi-6-¢pTop-1H-6en3mMmnuazoi—1-ui) -5-pTop—-N-[4-
(TpudTOPMETUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa

165 N-[4- (nudTopmMeTOKCH) beHMII] —2— (2-3TmJjI-6—-pTop—1H-

BeHzuMMIa30JI-1-1i1) —S—-dTopnnpmMmunoruH-4, 6-OoraMrHa
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5-xj0p-2- (2-MeTmi-1H-0eH3uMunas3oJ—1-mi) -N- [4-
(TpudTOPMETUII) QeHWIT ] IMPUMUIVH-4, 6—OMaMUHa

5-xji0p-2- (2-sTmi-1H-0eH3uMmnas3oJi—1-wui) —N—- [4— (
TPUOTOPME TUIT) QeHWJT | INPUMUOVH-4 , 6-OraMrHa
5-xyop-N-[4- (nudTOopMeTOKCHU ) peHMI] —2— (2-sTnij—1H-
BeH3UMMIOa30JI— 1 —WJI) IMPUMUIVH-4, 6—OIMaMMUHa

5-pTop-2- (2-MeTHIMMMIOA30 [1, 2—-a] nupuInH-3-uJ) —N- [4-
(TpudTOPMETUII) QeHMII ] IUPUMUIVH-4, 6—OMaMM1Ha

N-[4- (nudTopMeTOKCH) QeHMJI] —5—-pTop—-2- (2-

MeTUIMMMUIOas0 [1, 2—-a ] IMpuINH-3-WJI) IMPUMUOMH-4 , 6—OMaMrHa
N-[4- (nudTopmMeTOoKCH) —3—-bTOopdbeHnII] —5-pTop—-2- (2-
MeTMIMMMUIOas0 [1, 2—-a ] IMpUIVH- 3-WJI) IUPUMUOMH-4 , 6—OMaM1Ha
5-MeTuii-2- (2-MeTuJI- 1H-0eH3uMMOas3oJ—1-mi) - N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

N-[4- (nudTopMeTOKCH) eHMII] —5—-pTOop—-2- (2-
MeTMJINVpPa30Jio [1, 5—a] IMpUOMH-3 -1l ) IMPUMUIOVH-4, 6—-OrnaMrHa
5-pTop-N-[4- (TpudTOopMeTMII) beHMII] —-2- (2, 6, 8-

TPUME TUIIMMMIA30 [1, 2—a] IupasmuHa—3-WJl) INPUMUIOVH-4, 6—
oviaMvHa

N-[4- (nudTopmMeTOoKCH) beHUII] -5-dTOpP—-2- (2, 6, 8-
TpUMeTHUIMMMUOAa30 [1, 2—a] IMpasuH-3—WJI) IUPpUMUIMH-4, 6—
oviaMvHa

N-[4- (nudpTopmMeTOKCH) —3-pTOopdeHnII] -5-pTop-2- (2, 6, 8-
TPUME TUIIMMMIOA30 [1, 2-a ] IupasmuHa-3-WUJl) IMPpUMUIVH-4, 6—
oVaMyHa

5-pTop-2- (2-MmMeTHnnupasocJo[1l, b—a]l nupuomuua-3-mi) -N- [4-
(TpudTOPMETIII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa
5-pTop-2-[6-dpTOP-2- (TPUOTOPMETIII) UMMOa30 [1, 2—
almmpuomH-3-ui] -N- [4- (TpudTopMe TUII) GeHWII ] TMPUMUIVH—
4, 6-OIMaMMHa

5-pTop-2- (6-dpTOopP-2-MeTUII-1H-0eH3MMMIaz30oJ—1-wmj) —N- (4-
METOKCUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

2- (2-umrJjonponunnmpasoio [1, b—a]l nupuonu-3-mj) —-N- [4-

(DndTOPMEeTOKCH) beHMUII] —5—QTOopIUPUMUIONH-4, 6—OMaM/Ha
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[3- (4d-ammHO-6-{ [4- (DMPTOPMETOKCH ) PEHWUJII] aMMHO } —5—
bropnupmMmunouH—-2-1JI1) —5-pTopnupasoiso[l, S—a]l nupunonH-2-
WJI] MeTaHoJa

2= [2- (MmeTuJicybdanHmil) —1H-0eH3uMmmuna3oJ—1-mj] -N- [4-
(TpudTOopPMEeTMIT) PEeHWIT ] IMPUMKUIOVH-4, 6—OuaMrHa

5-dTop-2- (6-dpTOop-2-MeTnJi-1H-BeH3mumunazoj—1-wmi) -N- [ 6-
(TpUdTOPMETUII) IUPUIOVNH- 3—WJI ] IMPUMUOVH-4 , 6—-OMaM/Ha
5-pTop-2- (6-dpTop—-2-MeTuI-1H-OeH3uMunasoi—1-wmi) -N- (4-
MeTWIJIQEeHWT) INPUMUOVH-4 , 6—I1aM1Ha

N- (4-xjopdenHns) -5-pTop-2- (6-pTop-2-MeTUJI-1H-
OeH3UMMIa30JI—1—1WJI) IMPUMUIOVH-4, 6—OIMaM1UHa

N-[4- (nudTopmMeTOoKCH) beHMII] —2— (2—-3TmJI—5-
broprnupasosio[1l, b—a]l nMpUIMH-3-1JI) —S-dTopnnpuMmuouH—4, 6—
ovaMiHa

2= (2-3Tmmi-5-¢Topnmpasoio [1, b—a]l nupuanH-3-mi) - 5-pTop—-N-
[4- (TpHdTOPMEe TIUII) GeHWIT ] IUPUMUIOVH-4, 6—OMaMUHa

N-[4- (nudpTopmMeTOKCH) —3—-dTOopdbeHUII] —2— (2—-3TUJI-5-
bropnupasosio[1l, S—a]l nMpuInH-3-1J1) —S-dbTopnupuMmuomuH—4, 6—
oviaMvHa

5-pTop-2- (6-dpTOop-2-MeTMII- 1H-OeH3mMunasos—1-wmi) -N- (3-
MeTOKCUOEeHWT) IUPUMUIVH-4 , 6-OIuaMrHa

N- (3-xjopderns) -5-pTop-2- (6-dpTOop—-2-MeTUJI—- 1H-
BeH3UMMIOa30JI— 1 —MJI) IMPUMUIVH-4, 6—OIMaMM1Ha

5-pTop-2- (6-dpTop—-2-MeTuy-1H-OeH3uMunasoi—1-wmi) —-N-[4-
(TpudTOPMEeTOKCH ) QEHWII | IMPUMMAOMH-4, 6—OraMrHa
d-{[6-aMmHO-5-pTOop-2- (6—-pTOop—-2-MeTUJI-1H-6eH3MMMIa30JI~
1-1y) nupuMUOMH—-4-1J1] aMMHO } OeH30HUTPUIIA

MeTmJI-4-{ [6—aMMHO-5-pTOop—-2- (6—-pTOopP-2-MeTHII-1H-
OeH3UMMIa30JI—1—1WJI) IUPpUMUIVH-4-1J1] aM/HO } DeH30aTa
5-prTop-2- (2-MeTmii—-1H-BeHz3uMmmnasos—1-wmi) -N- (3-
MeTWUJIQEeHWT) INPUMUOVH-4 , 6—OraMrHa

5-pTop-N- (3—-MeTOKCUDeHWUIT) —2— (2-MeTuJI- 1 H-0eH3MMIas0JI—
1-mi) ntupuMmaomH-4, 6—-OoMaMHa

2—= (2-MeTmi-1H-06euz3uMmgazoji—1-mj) —N- (4-

MeTMIIOEHWIT) INPUMUIOVH-4, 6—OaMuHa
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N- (d-MeTOoKCHUPeHMII) —2— (2-MeTuJI- 1H-0eH3uMMOa30JI—1—

WII) INPUMUIOVH-4 , 6—IMaMrHa

N-[4- (oMMeTHUJIaMMHO ) QeHuJI] —2—- (2-MeTuJI- IlH-0eH3uMMIas0oJi—
1-wmi) nupmuMmomH-4, 6—-oMaMrHa

5-dTop-2- (2-MeTmi-1H-6eH3mMMIaz0os-1-mj) -N- (4-
MeTUIIQEHWIT) INPUMUINE-4 , 6—OraMMHa

5-pTop-N- (d-MeTOKCUDeHUII) —2— (2-MeTuJI- 1H-6eH3M1Ias30JI—
1-1y1) nupuMmaomH-4, 6—-OoMaMrHa

N- (d-xjopberny) —5-pTop—-2- (2-MeTuyi- 1H-OeH3uMmuna30J—1-
W) INPUMUIOIVH—-4 , 6—IaMrHa

d-{[6-aMmHO-5-pTOop-2- (2-MeTHI-1H-OeH3MMMIa30JI-1—

WJI) IMPUMUIOIVH—-4-1JI] aM/HO } OeH30HUTPUIIA

N- (1, 3-BeHzonmokcoJyi-5-mi) -5-prop-2- (2-MeTnn-1H-
OeH3UMMIa30JI— 1 —WJI) INPUMUIOVH-4, 6—OMaMUHa

5-prTop-2- (2-MeTmii—- 1H-BeHz3uMmmnazos—1-wui) -N-[4-
(TpudTOPMEeTOKCH ) QeHWII | IMPUMMAOMH-4, 6—OraMrHa

N- (1, 3-0eH30OMOKCOJI-5-1JI) —2- (2-MeTuJI- 1H-0eH3MMIOa30JI—
1-wmi) nupuMmaomH-4, 6—-OoMaMrHa

N- (2, 2-oudpTop-1, 3-6€H30OMOKCOJI-5—1JI) —2— (2-MeTuji—1H-
OeH3UMMIa30J1-1-1JI) IMPUMUIOMH-4 , 6—-OMaM/Ha

N- (3-dTop-4-MeTOKCUDeHMII) —2- (2-MeTuJI- 1H-OeH3UMMOa30JI—
1-wmn) nupuMnuionH-4, 6—-oMaMm1Ha

N- (6-MeTOKCUIIMPUIONH-3-1JI) —2- (2-MeTuJI- 1H-6eH3M1Ias30JI—
1-my) nupuMmomH-4, 6—-OoMaMrHa

N- (d-xjopdberny) —2—- (2-MeTmii— 1H-BeH3muvmmnasos—1-

W) INPUMUIOIVH—-4 , 6—IaMrHa

d-{[6-aMmHO-2- (2-MeTUJI-1H-0eH3MMMIa30JI~ 1 —MJI) INPVUMAIVH—
4-mJ1] aMMHO } OeH30HUTPUIIa

2—- (2-MeTmi-1H-06eHz3uMmOaz0oJI—-1-1mJj) —N- (4-

HUTPOOEeHWIT) IUPUMUIOVH-4, 6—OMaM/Ha

N- (4-OpoMberms) —2— (2-MeTuii— 1H-OeHsuvmnasos—1-

WJI) INPUMUIOVH—-4 , 6—IaMrHa

2= (5, 6—oudpTop-2-mMeTusi- I1H-OeHzuMmunazsoj—1-wmi) -5-pTop—-N-

(d-MeTuIIdeHWII) IUPUMUIOVH-4 , 6—OIMaM/Ha
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2= (5, 6—oudpTop-2-mMeTuyi- I1H-OeHzumMmunazoj—1-mi) -5-pTop—-N-
(d-MeTOoKCUOEHWT) IUPUMUIOVH-4 , 6—OIMaM/Ha

N- (4-xjopbeHn) —2- (5, 6—oudTop—-2-MeTUJI- 1H-OeH3MMIIa30J1~
1-wmm) -5-bTopnuprvunuH-4, 6-oraMrHa

N-[4- (onudTopMeTOKCH) beHMII] —5—dpTop-2- [2- (METOKCUMETUII) —
1H-0eH3uMMOa30JI~ 1 -WJI] IMPUMUOVH-4 , 6-OMaM1Ha
5-pTop-2-[2- (MeTOKCUMeTWJI) —1H-0eH3mummnaszos—1-wmi] -N- (4-
MeTUIJIQEeHWT) IMPUMUOVH-4 , 6—OMaM/Ha

5-pTop-2-[2- (MeTOKCUMeTWJI) ~1H-0eH3mmmnazos—1-wmi] -N- (4-
METOKCUOEeHWIT) IUPUMUIOVNH-4, 6—OIMaM1Ha

N- (4d-xjopberny) -5-¢pTop—-2- [2- (MeTOKCHUMeTHJI) —1H-
OeH3UMMa30JI— 1 -l ] IMPUMUIOVH-4, 6—OMaMUHa

5-pTop-2-[2- (MeTOKCUMeTWI) —1H-0eHusmuvmnasos—1-mi] -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—OMaMUHa

2— (2-MmeTmi-1H-0eH3uMMOaz0JI-1-1J1) —N- [4-
(TpudTOPMEeTOKCH ) QeHWII | IMPUMMAOMH-4, 6—OraMrHa

1- (4-ammHO-5-pTOpP—-6-{ [4-
(TpudTOPMETUII) QeHWIT] aMUHO } IMPUMUIOVH-2-WJ1) —2-MeTuji—1H-
OeH3UMMIIa30JI- 6—KapBOHUTPUIIA
1-(4-ammHO-6—-{ [4- (DudTOPMETOKCHM) GEHUII] aM1HO } —5—
bropnmpuMnIMH—-2-1J1) —2-MeTuJi—- 1H-OeH3uMmMnasoJi—6-
KapOOHUTPUIIA
1-{4-ammHO-5-pTOP-6- [ (4—-MeTUIPEHMII) aAMVHO | IMPUMUONH—2 —
i} -2-mMeTmji- 1H-0eH3uMMIa30JI- 6—KapOoHUTPUIIa
1-{4-aMmHO-5-pTOpP-6-[ (4—-MeTOKCUPEHWJI) aAMVHO | IMPUMUIONH—
2-nn}-2-MmeTmJi- 1H-0eH3uMMUOas30JI- 6—KapOoHUTpUIIa
1-(4-amMmHO-6-{ [4- (IMOTOPMETOKCHU) QEHWII] aMMHO } —5—
bropnupMMUOVH—-2-1JI) —2-MeTuJi- LH-6eH3muMmIasoJ—5-
KapBoHUTpUIIa

1-{4-amMmHO-5-pTOP-6-[ (4—-MeTUIQEHWII) aMVHO | MTUPUMUANH=2 —
i} —-2-MeTuii—- 1H-0eH3uMMIa30JI-5-KapbOoHUTPUIIa
1-{4-aMmHO-5-pTOpP-6-[ (4—-MeTOKCUDEHWJI) aMVHO | MTUPUMUIVH—

2-na}-2-mMmeTmii- IH-0eH3uMmUaas30JI- 5-KapOoOHUTpUIIa
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1-(4-amMmHO-5-pTOpP-6-{ [4-
(TpudTOPMETUII) QeHMII] aMUHO } IMPUMUIOVH-2-WJ1) —2-MeTuji—1H-
OeH3UMMIIa30JI-5-KapBOoHUTPUIIa

1-{4-aMmHO-6- [ (4—-xJO0pdeHUJI) aMUHO | —5—dTOPIUPUMUIVH—2 —
i} -2-MeTuii- lH-6eH3uMMIa30JI- 5—KapBoHUTPpUIIa

N-[4- (oaudTopMeTOKCH) beHMII] —5-pTop-2- (2-MeTUJI- 6—HUTPO—
1H-06eH3MMMOa30JI-1-1JI) IMPUMUOMH-4 , 6—-OMaMHa

5-pTop-2- (2-MeTnII- 6—HUTpO—-1H-0eH3uMmmazoy—1-mj) —N- (4-
MeTWIJIQEeHWT) INPUMUOVH-4 , 6—I1aM1Ha

5-pTop-N- (d-MeTOKCUDeHUII) —2— (2-MeTUJI- 6—HUTPpOo—1H-
OeH3UMMIa30JI—1—1WJI) IMPUMUIOVH-4, 6—OIMaM1UHa

N-[4- (nudTopmMeTOoKCH) peHMII] —2— (2-MeTuJI- 1H-OeH3MMIa30J1—
1-my) nupuMmaomH-4, 6—-OMaMrHa

N-[4- (nudTopmMeTOoKCH) —3—-bTOopdbeHUII] —2- (2-MeTnJI—1H-
OeH3UMMIa30JI— 1 —1WJI) INPUMUIOVH-4, 6—OMaMUHa

5-pTop-2- (2-MeTUJI- 6—HUTPpO—1H-OeH3uMmpmazoJ—1-wmj) —N-[4-
(TpudTOPMETUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa

N- (4-xjopbenn) —2- (4, 6—gudTop—-2-MeTuJI- 1H-OeH3MMIa30J1—
1-wmm) -5-bTopnnpmMvunuHu-4, 6-oruaMrHa

2= (4, 6—ogudprTop-2-MeTusi- IlH-OeHzumMunasoji—1-mi) -5-pTop—-N-
[4- (TpUOTOPMETOKCHU) QeHUII ] IMPUMUIVH-4, 6—OMaMMUHa
5-pTop-N- (4d-MeTOKCUDeHWII) —2- (2-MeTuJnMpas3oJjo[1, 5-

a ] IMPUIOMH=-3—WJI) IUPUMUOMH-4, 6—OuaMruHa

N- (1, 3-BeHzoaomokcoJyI-5-ui) -2- (4, 6—gudTop-2-MmMeTmji—-1H-
BeH3UMMIa30JI-1-1i1) —S-dTopnupuMmunoH—4, 6-oraMrHa

2-(4, 6—oupTop-2-MmeTuji- I1H-OeHzumMmunazoj—1-mi) -5-pTop—-N-
(d-MeTuIIdeHWII) IMPUMUIOIVH-4, 6—IMaMrHa

2-(4, 6—oupTop-2-MeTmJi- 1H-OeHz3uMmOasoJ—1-mi) —5-pTop—N-
(d-MeTOoKCUOEeHWIT) IMPUMUIVH-4 , 6—IMaMHa

2-(5, 7T-nndpTop-2-meTmii—- 1H-OeHzuMmmasoJ—1-mi) —5-pTop—N-
[4- (TpudTOPMETIII) PeHMJI ] IMPUMUAOMH-4 , 6—OMaMHa
5-pTop-2- (6-MeTOKCHU-2-MeTuJI- 1H-OeH3umunaszoii—1-wmi) —-N—
[4- (TpHOTOPMEe TWUIT) GeHWIT ] IUPUMUIOVH-4, 6—OIMaMUHa

N- (4d-xjopderHn) —5-¢Top-2- (6-MeTOKCU—-2-MeTnJi— 1H-

OeH3UMMOa30J1-1-1JI) IMPUMUOMH-4 , 6—OMaM/Ha



246

247

248

249

250

251

252

253

254

255

256

257

258

259

260

261

262

53

5-pTop-2- (6-MeTOKCU-2-MeTuJI- 1H-OeH3umuna3oji—1-wmi) -N—
[4- (TPUOTOPMETOKCH ) QeHWMJI ] IMPUMUIOMH-4 , 6—OMaM/Ha

N-[4- (nudTopMeTOKCH) eHUII] —5-dpTOop—2— (6-MeTOKCU—2—
MeTmJI—- 1H-0eH3uMm1Oas0Ji— 1 —WUil) INPUMUIOVH- 4, 6—OraMuHa
5-dTop-2- (6-MeTOKCU-2-MeTUJI- 1H-OeH3muMmOa30J—1-mj) -N-
(d-MeTUuJIQeHWII) IUPUMUONH-4, 6—OMaMruHa

5-pTop-2- (6-MeTOKCU-2-MeTuJI- 1H-OeH3uMunasz3oJi—1-mj) —-N—
(d-MeTOoKCUOEeHWIT) IMPUMUIMH-4, 6—OMaMrHa

N- (1, 3-BeH30OMOKCOJI-5-1JI) -5-pTop—-2- (6—-METOKCU—2—-Me TUJI—~
1H-06eH3MMMOa30J1-1-1JI) IMPUMUOMH-4 , 6—-OMaMrHa

N- (4-xjmopdbenHns) —5-pTop—-2- (6-pTop—-2-MeTUIMMMIOAz30 [1, 2—
a] IMpUIOUH-3-WJI) IUPUMUONMH-4, 6—OraMmuHa

5-pTop-2- (6-dpTOP-2-MeTUIMMMIOA30 [1, 2-a] nupuanH—-3-1m1) —N-
(d-MeTOoKCUOEeHWIT) IMPUMUIVH-4 , 6—IMaMHa

5-pTop-2- (6-dpTOopP-2-MeTUIMMMIOA30 [1, 2-a] nupuanH-3-1mj1) —N-
(d-MeTUIIdeHWII) IUPUMUIVH-4 , 6—IMaMrHa

5-pTop-2- (2-MeTnII-5-HUTpOo—-1H-0OeH3uMmmazos—1-mi) —N- (4-
MeTUIJIQEeHWT) INPUMUOVH-4 , 6—OraMrHa

5-pTop-N- (d-MeTOKCUDeHWUII) —2— (2—-MeTUJI- 5—HUTpo—1H-
OeH3UMMIa30J1-1-1JI) IMPUMUIOMH-4 , 6—-OMaM/Ha

2- (6-aMmMHO-2-MeTuJI-1H-0eH3uMMOa30J—-1-1JI) —5-pTop—-N- (4-
METOKCHUOEeHWII) IUPUMUIONH-4, 6—IMaMM/Ha

2—- (6—aMmHO-2-MeTuJI—- 1H-0eHnusuMmunasoJi—1-mj) -N-[4-
(mmdTopMeTOKCH) QeHMII] —5—-dpTopnIMpUMMIMH-4 , 6—OMaM/Ha

2- (6—aMmHO-2-MeTUJI-1H-6eH3uMmIa3oJ—1-mj) - 5-dpTop—-N- (4-
MeTMJIQEHWII) INPUMUIOIVH-4, 6—-OIVaMUHa

N- (4-xjgopdenuni) -5-pTop-2- (5-pTop-2-MeTmI—1H-
OeH3UMMIa30JI—1—WJI) IMPUMUIVH-4, 6—OMaM1UHa

N- (4-xyop-3-dTopdeHms) -5-dTop-2- (5-dTop-2-MmMeTmii—-1H-
OeH3UMMIa30JI— 1 —WJI) INPUMUIOVH-4, 6—OMaM/UHa

N- (4-xyop-3-dpTopdeHm) -5-dTop-2- (2-MeTmJI—1H-
OeH3UMMIa30JI— 1 —1WJI) IMPUMUIOVH-4, 6—OMaMUHa

N- (4-xjop—-3-dpTopdeHms) —5-dpTop—-2- (6-dpTOop—-2-MeTHJI—-1H-

OeH3MMIOa30J1—1-1JI) IMPUMUOMH-4 , 6—OMaM/Ha
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263 N- (4d-xjiopderHn) —2—- (6—-¢Top—-2-MeTuyi- 1H-OeH3uMmuna3oj—1-
WII) INPUMUIOVH-4 , 6—IMaMrHa

264 2= (6-pTop-2-MeTmii—-1H-0BeHzmuvmnasos—1-wui) -N- (4-
MeTUIJIQEeHWT) INPUMUONH-4 , 6—OraMrHa

265 2-(6-dTop-2-MeTui-1H-OeH3uMMOa30J—1-mi) -N- (4-
METOKCHUOEeHWII) IUPUMUIONH-4, 6—IMaMM/Ha

266 N-[4- (ouMeTHuJIaMMHO ) QeHMII] —2- (6—-pTop-2-MeTHJI-1H-
BeH3UMMIa30JI— 1 —WJI) IMPUMUIVH-4, 6—OIMaM1Ha

267 N- (4-xjop-3-dpTopdeHm) —-2- (6-pTop—-2-MeTUJI-1H-
OeH3UMMIa30JI—1—WJI) IMPUMUIOVH-4, 6—OMaM1Ha

268 2= (6-pTop-2-MeTmii—-1H-0OeHzuvmnasos—1-wui) -N- (3-
MeTMJIQEHWIT) INPUMUIOIVH=-4 , 6—-OVaM1Ha

269 N- (2, 2-gudTop-1, 3-6eH30OMOKCOJI-5-1J) —-2—- (6—-dpTOopP—-2-
MeTmJI- 1H-0eH3uMmUOas0JI— 1 —Wil) IMPUMUIOIVH-4, 6—IVaMUuHa

270 2= (2-zTmmi-1H-0eHz3uMmuOazoJi—1-mi) —5-pTop-N- (4-
MeTWUJIQEeHWT) INPUMUOVH-4 , 6—OraMrHa

271 2= (2-31mmi-1H-0eH3uMMOazsoJi—1-mi) —5-pTop—-N- (4-
MEeTOKCUOEeHWIT) INPUMUIOVNH-4, 6—OIMaM/Ha

2772 2= (2-21mi-1H-0eHz3muMmmasoJi—1-ui) —5-pTop-N-[4-
(TpudTOPMEeTOKCH ) QeHWII | IUPUMUIOUH-4, 6—OMaMMHa

273 N- (1, 3-0eH30OMOKCOJI-5-1JI) —2- (2-5TujI-1H-0eH3MMOa30JI—-1 -
wit) —5-¢ropnupuMmanuH-4, 6-OovaMmMHa

274  N- (4d-xjopbenHmi) —2- (2-aTui-1H-0eH3umMunasz3oJi—1-mi) —5-
bropnupuvunuH-4, 6-OruaMrHa

275 N-(4-xjop-3-dTopderni) —2— (2-s1mji—-1H-0eH3uMmmazoy—1-
W) —5-pToprnupuMnUInH-4, 6—-OuaMmMHa

276 2- (2-uurJgonponuii—- 1H-6eHzuMnnasos-1-wmi) -5—-pTop—-N- (4-
MeTWIJIQEeHWT) INPUMUOVH-4 , 6—OraMrHa

277 2- (2-uurJjonponuii—- 1H-6eHsuMnnasos—-1-wmi) -5-pTop—-N- (4-
METOKCUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

278 2- (2-uurJjonponuii—- 1H-6eHsuMnnasoy-1-wmi) —5—-pTop-N-[4-
(TpUudTOPMEeTOKCH ) QeHWII | IMPUMMIONH-4, 6—OraMrHa

279 N- (4-xjopdbeHn) —2- (2-uukjonponuii—-1H-6eH3uMmaas3oJi—1 -

wi) —5-¢TopnmupuMnuInH-4, 6—-OuaMmMHa
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280 N- (4-xjop-3-dpTopdeHmi) —2— (2-uurjonponui—-1H-
BeH3uMMIa30JI-1-1i1) —5-dTopnnpruMmunouH—4, 6—OoraMrHa
281 5-pTop-2- (5-dpTOop-2-MeTUII-1H-0OeH3MMMIaz30J1—1-1mJ1) —N- (4-
MeTUIJIQEeHWT) INPUMUONH-4 , 6—OraMrHa
282 5-pTop-2- (5-dTop-2-MeTui-1H-0OeH3uMunazoJ—1-mi) —N- (4-
METOKCHUOEeHWII) IUPUMUIONH-4, 6—IMaMM/Ha
283 5-pTop-2- (5-pTop-2-MeTUI-1H-6eH3UMMIOa30JI—-1-1MJ1) —N-[4-
(TpudTOPMETOKCHK ) QeHWII | IUPUMUINH-4, 6—OIMaMUHa U
284 2- (6—aMmHO-2-MeTUJI-1H-6eH3uMmaaz3o—1-mj) -5-pTop-N-[4-
(TpudTOPMEeTUII) QeHWIT ] IUPUMUIVH-4, 6—OMaMUHa ;
roe ¢opMa coeauMHeHMS OQopMyJiHl (1) BHOpaHa M3 €TI0 COJM, CJIOXHOTO
s0upa, runparTa, coJsibBaTa, xejarTa, KJjaTpara, rnnosgmMopoda,
M30TOoIIoJIora, cTepeousoMepa, paleMaTa, SHaHTHUOMEpPa,
IoMacTepeoMepa MM TayToMepa.

TepMUHOJIOT UL

XMMHUUEeCKMe TepMMHE, MUCIOJb3YeMble BHIIE W IOBCEMECTHO B
ONMCcaHuM, comepxXalmeMCs B HacCToAmeM 3asgBKe, eCcJM CclelualJlbHO He
onpenejyieHO WMHoOe, OYOYT IIOHATHH OOHUHOMY CIelMaJUMCTy B IOaHHOM
ofJlaCcTy ¥ MMET CJeOyllMe YKa3aHHEEe SHaueHUd.

Kaxk OH MCHOJIE3YEeTCH B HacToAmeM 3asBke, TepMuH “Ci-saJIkKui”
OTHOCUTCH K HAaCHIIEHHEM YIJIEBONOPOIOHEM padukajaM, comepXalM OT
OOHOTO IO BOCBMM aTOMOB YIJlepoda B KOHOUIYpalLUUM OPAMOM WJIMU
pa3BeTRBIJIEHHOW LellM, BKJoUas, ©0e3 OoI'paHMUeHud, MeTWUJI, DSDTUJI, H-
NpOonuJ, W3OMNPONWJI, H-OYTWUI, W300YTUJI, BTOP-OYTWUII, TpeT-0OyTWUl,
H-TI€HTWJI, H-TeKCWJI, H-TelTuJl, H-OKTMUJI ¥” T.I. B HEKOTOPHX
BapMaHTax BoOIUomeHMd, Ci-galIkmJl BrJmouaeT Ci-gaJiIkuii, CirgalIKMI U
T.10. CisalIKMJILHEY paldrkaJl MOXeT OHTb HeoOsa3aTelIbHO BaMelleHHBM B
caydae, Kor'Jla STO TO3BOJAKT NOCTYIIHEE BaJIEHTHOCTH.

Kak OH MCHOJBL3YyeTCsS B HacToAmeM 3asaBKe, TepMH  “Co-
gaJIKkeHMJI” OTHOCUTCHA K YaCTUMUHO HeEeHACHIEeHHBEM YIJIEBOIOPOIHEM
paiukaljiaM, comepXalrM OT -OBYX OO BOCEMM aTOMOB yIJlepolla B
KOHOUTYPpaAlMM OPAMOY MJIM Pa3BETBJIEHHOW LEelM M OIHY WM HECKOJBbKO
YIUIEPOO—yYTUIEPOOHEIX OBOWMHEIX cBAzen B Heu, BKJIOUA A, Oes
OTpPaHVUEeHN’ S, DTEeHWUJI, aJIInII, NpOoneHuJI ¥ T.I. B  HeKOTOPHX
BapMaHTax  BOILJIOMEHMAI, Cz-gaJIKEHMJI  BKJIOUAET Cz-¢aJIKEHWUII, Ca-

4aJIKeHWJI M T.0. Cz-gaJIKeHWUJILHBMN paorKaJl MOXeT OEITE HeOoO4d3aTeJIbHO
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3aMelleHHEIM B CJiydyae, KOTOa 9TO I[IO3BOJIAKT OOCTYIIHHE BaJIEHTHOCTH.

Kak OH MCHOJBL3YyeTCsa B HaCTOAmeM 3asaBKe, TepMUH  “Co-
g@JIKMHMII” OTHOCUTCHA K YaCTUUHO HeHAaCHIIeHHBEM YIJIEBOIOPOIHEM
paiukajsiaM, comepXamyM OT -OBYyX OO BOCBMM aTOMOB YyIJlepomoa B
KOHOUTYpaUUM NOPAMOM WMJIM Pa3BETBJIEHHOM Lelu M OIOHY WMJIM HEeCKOJIBKO
YIUIEPOO—YTUIEPOOHEIX TPOMHEIX cBazen B HeM, BKJIOUA L, tes
OoTpaHMUeHMs, DSTUMHWMII, OPONMHMIJI M T.II. B HEeKOTOPHX BapMaHTax
BoIJIomeHma, Co-salJIKMHMII BEKJmOUaeT Co-galJIKMHMII, Co2-4aJIKMHMJI U T.II.
Co-g@JIKMHMJILHEIM palukall MoXxeT OBTb HeoOsa3aTeJIbHO 3BaMelleHHBIM B
clydae, Kor'la STO IIO3BOJAKT NOCTYIIHEHE BaJIEHTHOCTH.

Kak OH uUCHOJBL3YyeTCs B HacToAmeM 3asaBkKe, TepMrH  “Ci-
gaJIKOKCH’  OTHOCUTCHA K HACHIEHHBEM VYIJIEBOIOPOIHEIM palMKalJlaM,
comepXamyM OT OIHOTO OO BOCEMM ATOMOB YIUJIEPOIa, MVMEKIUM IIPAMY
MW  PasBETBJEHHYK KOHOUTYpaluVn Lelr  (OPMYJIH : —0-C1-saJikmii,
BKJIOUAA, Des OTpaHuuYeHusd, MeTOKCH, STOKCH, H-TIPOTIIOKCH,
M3O0IPOINOKCH, H-OYTOKCHU, H30DYTOKCH, BTOP-OYTOKCH, TpeT-OYyTOKCH,
H-TIEHTOKCM, H-TEKCOKCM M T.II. B HEKOTOPHX BapMaHTax BOIUJIOWEHWI,
Ci-salJIkOKCH BrJImouaeT Ci-eaJIKOKCH, Ci-4aJIKOKCKM M T.II. Ci-gaJIKOKCHU
paiukajl MOXeT OBTE HeoOdA3aTeJIbHO 3aMelleHHBM B CcJjiydae, Kor'ga STO
[IO3BOJIAKT OOCTYIIHEE BaJIEHTHOCTU.

Kak OH wMCHOJB3YeTCcs B HacTodmeM 3asaBke, TepMuH  “Cs-
14LIMKJIOAJIKIMIT” OTHOCUTCH K HaCHIIEHHOMY MOHOUMUKJIMUECKOMY,
OULUKIIMUECKOMY WM [IOJULIUKIIMUECKOMY VIJIEBOIOPOOHOMY palukaly,
BKJIOUad, O0Oe3 OoI'paHUUeHUS, UUKJIIONPONWII, LUMKIIOOYTWUII, ULUMKIIOIIEeHTWI,
LUMKJIOTEeKCUJI, UMUKJIOTEeNlTWUJI, LMUKJICOKTWMI, l1H-MHOaHwWJI, MHOEeHWJ, 2,3-
ouruapo-1H-MHOeHMJI, TeTparuiIpo-HaQTaJIeHMJI M T.II. B HEeKOTOPHX
BapMaHTax BOIUIOmMeHMSI, C3-14IMKJIOAJIKMII BKIKUaeT C3-gliUMKIIOaJIKMUII, Cs-
sIMKJIOAJIKMII, C3-10UMKJIOAJKMUII U T.I. C3 14UUKIJIOAJIKUIILHEM paluKaJl
MOXeT OHTL HeoOd3aTeJIbHO 3aMelleHHEM B CcJydae, KoTma HSTo
MIO3BOJIST OOCTYIHEE BaJIEHTHOCTU.

Kak OH WMCIOJb3YeTCcd B HacToAmed 3asgBke, TepMmuH “apuia”
OTHOCUTCHA K MOHOLUMKJIMUECKOMY , OULNKIINUE CKOMY ZNIZ!
INOJIMUMKJIMUECKOMY apoMaTHUYeCKOMYy paluKally C YITJIEpPOIOHOM KOJIbleBOMU
CTPYKTYpPOM, BKILUas, 0e3 oTIpaHMueHMs, oOGeHMJI, HadTua (Takxe
Ha 3LIBaeMBI HadTaJuHWI) , aHTpalleHWI, bIIyOpeHnII, asyJIeHWUJ,

beHaHTpeHMJI M T.II. APMJLHHM palIuKall MOXeT OHTL HeoOsa3aTeJIbHO
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3aMemeHHEM B cJiydyae, KoT'Ja STO II03BOJIAKT OOCTYIIHHE BaJIEHTHOCTHU.

Kak OH MCIIOJILBYEeTCH B HacTosAmen 3asaBKe, TepMMH
“reTepoapmil” OTHOCUTCH K MOHOUMKIMUECKOMY, OULUMKIIMUECKOMY WIIN
INOJIMUMKJIMUECKOMY apoMaTHUYeCKOMY palMKally C YITJIEPOIOHOM KOJIbIIEeBOMU
CTPYKTYPOM, B KOTOPOM OOMH WJIM HECKOJLKO KOJBLIEBHX YIUIEPOIHHX
aTOMOB 3aMelleHE, B cJydae, I'Je D3TO BO3MOXHO C TOUKM 3PEHUHA
CTabUJILHOCTY CTPYKTYPH, OIHUM WM HECKOJLKMMM TI'eTepoaToMaMM,

TakuMy Kak aToM O, S mim N, BrJouad, 0e3 oTpaHMUeHMs, (QypaHu,

THMeHMJI (TakXe HaBHBaeMEM THOOeHWUII), OIUPPOJIWII, IUMPasoJiMil (Takxe
HasbpBaeMelt 1H-miupasosmi), MMMOA30JIMII (TakXe Has3wBaeMelr 1H-
VMM a30JIUII) , M30KCa30JIMJI (Takxe  HazWBaeMell 1,2-0KCa30Jiui),
M30THa30JIII, OKCa30JInII, TMa30JINII, TPMa30JINI, okcalIVasOoJInII,

THaaimasoJinjl, TeTpa30oJiiJI, IIMpaHMJI, THMOIIMPaHWII, IIMPUMIOIVMHIMIL (Takxe

Ha'3LIBa &Mk IUPUONII) , IVPUMUOVHATL, IVpasuHnI, oVpuUaoa3vHAI,
TPpMa3UHWII, MHIOOJJMJI (Takxe Ha3HBaeMelM 1H-MHOOJIMJI), asauMHIOJIWII,
VHIOAa30JIMJI (Takxe Ha 3HBaeMBI 2H-mHOa30JamI) , azarHIa30JIMII,
M30MHIOJINII, VIHOOJIMB3UHNII, BeHzodypaHMI, BOeH30THUEeHNI,
OeH3VMMIOa30JINII (Taxkxe Ha3bIBaeMuM 1H-6eH3uMMIOa30JIMI) ,
HeH30TMa30JIMI, HeH30KCaz30JIMI, uMmngazo[2,1-b]l [1, 3] TMazosmi,
nupasoJio[1, 5—a] nupuIomHn, nupasoJio [ 1, 5—c] IMprMMUIOMHNII,
mvmaoazo[1l, 2-a] IMPUAOMHNII, 1H-mvmpaso [4, 5-b] nupuonHn, 1H-

nvmaaszo [4, S-cloupuouuaui, wuMmmupnasol[l,2-alnoupasuHui, wuMumazol[l,2-
alnupuMmuouHnil, 7H-nypuHmi, SH-IIYyPUHUII, XMHOJIMHWMII, W3O0XUHOJIMHMUII,
XVMHABO0JVMHWII, XWHOKCAJMHMII, aKPUIMHMII M TOMYy IOomoB®HOe U UX
TOMOJIOTM U PeIMOM30MepPH. I'eTepoapMJIbHENM paIuKalJl MoXeT OHTh
Heo®sa3aTeJIbHO 3aMelleHHHM II0 KOJIbLeBOMYy aToMy yIvlepola WK

asoTa, RKOoI'la 35TO IIO3BOJIAKT HOOCTYIIHEE BAaAJIEHTHOCTU.

Kak OH MCIIOJIE3YyEeTCA B HacTodumen 3aABKe, TEePMIMH
“PeTepOHMKHMH" OTHOCUTCA K HaCHIMMeHHOMY mJin YaCTUMUYHO
HeHaCHIIeHHOMY MOHOLIMKJIIMYIEeCKOMY , OULUUKIIMUECKOMY MJIn

INOJIMUMKIMUECKOMY palMKaJly C YIJIEPOIHOM KOJIbLIEeBOM CTPYKTYpPOM, B
KOTOPOM OOMH MJM  HECKOJIBKO KOJILIEBHX  YIJIEPOIHEIX aToMOB
3aMeleHH, B caydae, roe 3TO BO3MOXHO C TOUKM  3peHusd
CTabUJIBLHOCTM CTPYKTYPH, TIeTepoaToOMOM, TakKMM kak aTtoM O, S WM
N, BkJouasg, ©0es3 oI'paHMUYeHMS, OKCHUPaHWII, OKCeTaHWJI, as3eTUIVNHWII,

ourunpobypaHmn, TeTparunopodypaHu, IUTUOPOTUEHNTI,
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TeTParMIpOTUEHWII, [IMUPPOJMVHWUII, OIUPPOJIUIVHWUII, JUITUIOPONINPa30JInI,
OIUPa30JIMHWUII, [NOUPa30JIMOVHWUII, IUTUIPOVMMMIOA3OJINII, WMUIOA30JIMHWII,
VMUOA30JIMONHWII, W30KCa30JIMHWII, W30KCA3OJUOMHWUII, WM30THa30JIMHWII,
M30TUa30JINOVHWII, OKCa30JIMHWII, OKCa3OJIMIVHUII, TMa30JIMHAL,
THMa30JIUOVHNII, TpUa30JIMHNAI, TpMa30JMONHNIL, oKCcanras3OJIMHWII,
OKCaOMasz3OJIMOUHWII, THUAOUA3OJUHWUII, THaOVa3OJIUOMHWUII, TeTpas30JIMHWUII,
TeTpa30JIUOVHNAIIL, 1, 3-OomMoKCcoJIaHWII, OIuTruopo-2H-nMpaHn,
TeTparuapo-2H-nupadmil, OUITUIOPO-IIUPUIOMHWII, TeTpalruIpOo-MIUPUIVHNAI,

INTUIOPO~IIMPUMVIOVMHWMII, TeTpal'MOIpO—IIMPVMMVIOVHVII, OVWUI'VMIPO-—IIMpa3VHWII,

TeTpalrmopo-—IIMpas3vHWMII, INTUIPO—IIMPMIOa3mMHNII, TeTparmopo-
IIMprnIoasmHWII, ImMriepasmMHMII, IIMIIePMIonHMII, MOp@OHMHMﬂ,
TMOMOp@OﬂMHMH, INTIMIOpo—TpMasrMHIMII, TeTpalmopo—TpMasvHWII,
Ir'ekCcarmopo—TpmMasmHMII, 1,4—HMa3€HaHMH, IMTMOPO~—MHIOOJIVII,

VHIOOJIVIHWII, TeTpal'MopOo—VMHOOJINMII, INTMIOIPO—VMHIOasoJINII, TeTparmopo—

VMHIAa30JIMII, OUTUIOPO-U30OMHIOJINII, ouruaopo-eH30dypaHn,
TeTparuopo-0eH30dypaHn, OUTUOPO—OEH30TUEHWIT, TeTparnugpo-
BeH30THUeHNUII, OINTUOPO-0eH30UMMUIa 30N, TeTpaluIpo-—
BeH30MMMIOA 30OJINII, OINTUOPO-0eH300KCa30JMJI, TeTpaluIpo-—
OeH300KCa30JIUII, INTUOpo-0eH300KCa3MHWII, TeTparuigpo-—
HeH300KCa3MHNUII, BeHszso[1, 3] IMOKCOJMII (Takxe Ha3HBaeMBI 1,3-
HeH300MOKCOJIUII) , ©eHz30[1, 4] oMOKCAHMII (Takkxe HasHBaeMeli 1,4-
OeH30IMOKCaHWII MJIN 2, 3-ourmapo-1, 4-6eH300MOKCYHNAII) ,
Benzso[1l, 4] IMOKCUHNII (Taxkxe Ha3LBaeMbHM 1,4-0eH300MOKCUHWII) ,

4,5,6,7-Terparugpo-2H-uHnaszsonui, b5,6,7,8-TerparugpouMmuuaszo[l,2-

a ] IMpUIOVHNAII, 4,5,6,7-Terparugpo-3H-uMmnnaz3o[4, 5-c] nUMpUOINHWII,
OIUTUOPO-—IIYPUHWII, TeTparuopo-—IIyPUHWII, OUTUOPO—XUHOJIVHWII,
TeTparnmapo—XMHOJIVMHNWII, OUTUOPO-M30XMHOJIMHWII, TeTparniapo-—
M30XMHOJIMHII, OUTUOPO—XMHASOJIMHWII, TeTparMapo—XMHa30JIMHWII,

OIUTUIPO—XVHOKCAJMHWII, TeTpalMIPO—XMHOKCAJMHWMII M TOMy IOIOOHOe U
X COOTBETCTBYKIMME TOMOJIOTM. I'€TepPOUUKIMILHEM paluKall MOoXeT
OHTE HeOOA3aTeJIbHO 3aMeNeHHBM I10 KOJBIIEBOMY aTOMy YyIJlepoOa WM
asoTa, KOoI'Ja 2TO IO3BOJIAKT INOCTYIIHEE BAaJIEHTHOCTH.

Kak OH wMCIOJb3YyeTcsda B HacTodAmeM 3asaBke, TepMuH “B(0ORsg)2”
OTHOCUTCH K paiukay GOPMYJIEL : -B[ (-OH) (-OH) ], Korma Rs
opencTaBJfgeT cobou BomopoXn; win -B[ (-0OH) (-O0-Ci-gajxwui)], KoT'Za

Rs HezaBUCHMMO IIpelcTaBJIdeT cobom Bomopono wiaM Ci-gaJIKWJI; WU -
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B[ (-0-Ci-ganxmi) (-0-Ci-gaJIKuJI) ], Korma Rg mOpencraBjageT cobom Ci-
gAJIKIMJI .

Kax OH MCHOJBL3YyeTcd B HacTodmel 3aiaBKe, TepMuH  “Ci-

gaJIKOKCHU—C1-gaJIKMJI” OTHOCUTCSH K palukaly OQopMyJie: —-Ci-galikuji—0-Ci-
gaJIKWJI .

Kak OH uUCHOJIL3YyeTCsS B HacTodmeM 3asgBke, TepMuH  “Ci-
gaJIKOKCHU—C1-gaJIKMJI-aMMHO” OTHOCHUTCSA K paIlukally ©QopMyJie: -—-NH-Ci-

gaJIKMJI-O—-C1-gaJIKMII .

Kak OH uUCHOJBL3YyeTCsS B HacTodAmeM 3asBke, TepMuH  “Ci-
gaJIKOKCH—Co gaJIKEHMII” OTHOCUTCAHA K paIuvKaJly OQOpMyJiH: -Cz2 galIKeHUJI—
O-Ci1-saJIKMII.

Kak OH MCHOJBL3YyeTCs B HacToAmeM 3asaBke, TepMuH  “Ci-
gaJIKOKCH—Co gaJIKMHMII” OTHOCUTCHA K paIuvKally OQOpMyJiH: -—C2 gaJIKMHUII-
O-Ci1-saJIKMII.

Kak oOH MCHOJL3YyeTCs B HacToAmeM 3asgBKe, TepMuH  “Ci-
g@JIKOKCU—-KapOOHMII” OTHOCHUTCSH K paIukalny o¢opMyJe: —-C(0)-0-Ci-
gAJIKIJI .

Kak OH MCHOJB3YyeTCsa B HaCTOAmeM 3asaBKe, TepMuH  “Ci-
gAJIKOKCU—-KaApOOHUII-C1-galIkMJI” OTHOCUTCH K palukaily oopmyJiel: —Ci-
gaJIKMJI-C (O) —O—-C1-gaJIKMJI.

Kak OH wMCHOJB3YeTCcs B HacTodmeM 3asaBke, TepMuH  “Ci-
gaJIKOKCH-KapOOHMUIJI-aMMHO” OTHOCMTCA K paIukaly OGopMyJiel: —NH-
C(0)-0-Ci-gaJIKMJI.

Kak OH uCHOJBL3YyeTCsS B HacTodmeM 3asBke, TepMuH  “Ci-
gAJIKOKCHU—-KapOOHMII-aMMHO—C1-gaJIKMJI” OTHOCUTCA K palIuKally O(OOPMYJIH :
—Ci1-sanxkmy—-NH-C (O) —O-C1-gaJIKMJI.

Kak OH MUCHOJBL3YyeTCsS B HacTodAmeM 3asaBkKe, TepMuH  “Ci-
sAJIKOKCU-UMMMHO—-C1-gaJIKMIJI” OTHOCUTCHA K palIuKaly ©¢oopMyJe: —Ci-
gaJIKMJI (=N-0-C1-gaJIKIJI) .

Kak OH MCHOJIL3YyeTCHa B HacTodAmeM 3asgBke, TepMuH “CigaJIKWUII-
aMMHO” OTHOCHUTCH K paluKally QopMyJie: —-NH-Ci galIKWJI.

Kak OH MCHOJIB3YEeTCd B HacTodleM 3adBKe, TepMrH VN (Ci-
g&JIKMJI) 2—aMMHO” OTHOCUTCSA K pamukaJly o¢opmyJikl: —N (Ci-galIKMJI) 2.

Kak OH MCHOJIL3YyeTCH B HacToAmeM 3asaBke, TepMuH “Ci-gaJIKWUII-
aMMHO—-C1-gaJIKMJI” OTHOCUTCHA K palurKaly OQopMyJis: -—Ci-galJIKmJi-NH-Ci-

gaJIKWMII .
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Kak OH MCHOJIbB3YEeTCd B HacTodlleM 3adBKe, TepMrH VN (Ci-
gAJIKWII) 2—aMMHO—-C1-gaJIKMJI” OTHOCUTCA K paIukaly oopMmyJw: —Ci-
gaJIKMJI-N (C1-gaJIKWII) 2.

Kaxk OH MCHOJIE3YeTCH B HaCTOAmeM 3afaBkKe, TepMuH “Ci-gaJIKUII-
aMMHO-C1-galIKMJI-aMMHO” OTHOCUTCA K palukajly ¢opmyJel: —-NH-Ci-
gaJIKMJI-NH-C1-gaJIKMJI .

Kak oOH uMcHOJIb3YyeTCcda B HacTodlleM 3asdBKe, TepMrH W (Ci-
8AJIKMII) 2—aMMHO—C1-gaJIKMJI-aMMHO” OTHOCUTCSI K paIukaly OQoOpMyJIE: -
NH-C1-ganixkmj—N (C1-gaJIKIJI) 2 .

Kak OH MCHOJIL3YeTCsa B HacToAmeM 3asBke, TepMuH “Ci-gaJIKMUII-
aMMHO-KapOOHMI” OTHOCUTCHA K paIuvKaly OQOPMYyJIH: -C (0) -NH-C1-
8 AJIKIII .

Kak oOH MCHOJIbB3YyEeTCd B HacTodAlleM 3adBKe, TepMrH W (Ci-
gAJIKMJI) 2—aMMHO-KapOOoHMJI” OTHOCUTCHA K palukKaly o¢opmyJisl: -C(0)-
N (C1-saJIKMII) 2.

Kak OH MCHOJIL3YyeTCH B HacToAmeM 3asgBke, TepMuH “CigaJIKMUII-
aMMHO-KapOOHUJI-aMMHO” OTHOCUTCSH K paIukaly o¢opMyJiei: -NH-C(O)-
NH-C1-gaJIKMJII.

Kak OH MCHIOJIB3YeTCd B HacTodleM 3RadBKe, TepMrH W (Ci-
gAJIKWJII) 2—aMMHO-KapOOHMII-aM/HO” OTHOCUTCA K paIukKaly OQOpMYyJIE: -
NH-C (O) =N (C1-gaJIxkmiI) 2.

Kak OH MCIOJb3yeTCcd B HaCcToOAmeM 3asaBKe, TepMuH “Ci gaJIKWUJI—
aMMHO-CyJIboHMIT” OTHOCUTCSH K paIuKaly (QOpPMYJIH : -S02-NH-C1-
gAJIKIJI .

Kak oOH McHOJIbB3YyeTCcda B HacTodAlleM 3adBKe, TepMrH W (Ci-
8AJIKWII) 2—aMUMHO—-CYJILQOHMII” OTHOCUTCSA K Ppaiukajly OoopMyJiel: —S02-—
N (C1-saJIKMII) 2.

Kak OH MCHOJIL3YyeTCHa B HacTodAmeM 3asgBke, TepMuH “Ci-saJIKMUII-
aMMHO—-CYJIbQOHMJI-aMMHO’” OTHOCHUTCHA K palukally O¢opmMyJiel: —NH-SO2-
NH-C1-8aJIKMJII.

Kak OH MCHOJIB3YEeTCd B HacTodlleM 3adBKe, TepMrH W (Ci-
gAJIKWII) 2—aM/HO—-CYJIEQOHMII-aMMHO” OTHOCUTCHA K paluKaly O(OopMyJIH: -
NH-S02-N (C1-gaJIKIJI) 2.

Kak OH MCHOJIL3YyeTCH B HacToAmeM 3asaBke, TepMuH “Ci-gaJIKWUII-
KapBOOoHUJI” OTHOCUTCHA K palukally ¢opmyJibl: —C (0O) —Ci-gaJIKWII.

Kak OH MCIOJIBE3YyeTCd B HacTosAmen 3aABKe, TepMVH “Ci1-gaJIKMII—
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KapOOoHWJI-aMMHO”  OTHOCHUTCH K palMKally OQOpPMYJIH: -NH-C (O) -C1-
gAJIKIJI .

Kak OH MCHOJIL3YEeTCH B HacCToAmeM 3asgBke, TepMuH “Ci-gaJIKWUII-
KapOoHMII-aMHO-C1-gaJIKMJI” OTHOCHUTCSA K palukaily oGopmyJiel: —Ci-
gaJIKMJI-NH-C (O) —C1-gaJIKMJI .

Kak OH MCIOJBL3yeTCcd B HaCTOAmeM 3asaBKe, TepMuH “Ci gaJIKWUJI—
KapBOoOHMJI-OKCHU” OTHOCUTCSH K paIukaly ¢opMyJiel: —0-C(0)-Ci-saJIkKMJI.

Kak OH MCIOJIL3YyeTCsS B HacTodAmeM 3asBke, TepMuH “Ci-gaJIKMUII-
KapOoHMJI-OKCU—Ci1-gaJIKMJI” OTHOCUTCHA K palukaly O(OopMyJIH: -Ci1-
gaJIKMJI—-O—-C (O) —C1-gaJIKMJI.

Kak OH MCHOJIL3YyeTCHa B HacTodAmeM 3asaBke, TepMuH “Ci-saJIKMUII-
CyJIbOOHMII” OTHOCHUTCHA K palIMKally QOpMyJiH: —-S02-Ci gaJIKWJI.

Kak OH MCHOJIL3YeTCHa B HacToAmeM 3asaBke, TepMuH “CigaJIKWUII-
TMO” OTHOCHUTCSH K paluKally QOpMyJiel: —S—Ci-gaJIKWJII.

Kak OH MCHOOJb3YeTCcd B HaCToAmeM 3asaBKe, TepMMH “aMMUMHO”
OTHOCUTCSA K paIukaly oGopMyJk: —-NH.

Kak OH WMCIOJb3YyeTcsda B HacToAmeM 3adBKe, TepMuH “aMuMHO-Ci-
g@JIKMJI” OTHOCUTCSH K paluKally QOpMyJiH: -Ci-gaJIKMJII-NH2.

Kak OH wMCIOJBb3YyeTCcsda B HacToAmeM 3adBKe, TepMuH “aMMHO-Ci-
g@JIKMJI-aM/HO” OTHOCUTCSHA K palukaily ¢opMyJiel: —NH-Ci-gaskmii—-NHz.

Kak OH MCHOJIb3YyeTCsa B HacTodAmel BaaBke, TepMMH “aMMHO-—
KapOoHMII” OTHOCUTCHA K paiukajy o¢opmyJel: —-C(0O)-NHz.

Kak OH MCIOJb3YeTCcda B HaCTodmel 3asBKe, TepMMH “aMMHO-
KapBOoHMJI-aMMHO” OTHOCUTCHA K palukaly ¢(opmyJe: —-NH-C (O)-NH».

Kak OH MCIOJb3YeTCcda B HaCTosAmel 3asBKe, TepMMH “aMMHO-
CYyJIbOOHMII” OTHOCHUTCHA K palIMKally QOopMyJiE: —-SO2-NHa.

Kak OH MCIOJb3YeTCcd B HacTofAmel 3asBKe, TepMMH “aMMHO-
CyYyJIbOOHMII-aMMHO” OTHOCHUTCHA K paluKally QopMyJiel: —NH-SO2-NH:.

Kak OH W}CIOJb3YeTcd B HacTofAmeM 3adBKe, TepMmuH “apuii-Ci-
g@JIKMJI” OTHOCHUTCHA K palMKally QOpMyJiH: -Ci1-saJIKMII—apWJl.

Kak OH MCIOJb3YyeTcd B HacTofAmeM 3adBKe, TepMmuH “apuii-Ci-
g@JIKMJI-aMMHO” OTHOCHUTCSH K paluKally QopMyJie: —-NH-Ci gallIkKMJI-apWul.

Kak OH MCHOOJb3YyeTCcd B HacCToAmeM 3asgBKe, TepMuH “apuii-
aMMHO” OTHOCHUTCSH K paluKally QopMyJie: —-NH-apwui.

Kak OH MCHOJIL3YEeTCHa B HaCTOAMeM 3asBKe, TepMMH “Kapdokcui”

OTHOCUTCHA K palukally oGopmyJisl: —COOH, -C(0O)OH wmmm —-CO2H.
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Kak OH WKCHOJIL3YyeTCHa B HacTodmeM 3adBKe, TepMuH “dopmmi”
OTHOCUTCH K palukally o¢opmyJel: —-C(0O)-H.

Kak OH WMCHOJIb3YyeTCa B HacToAleM 3asaBKe, TepMuH “OopMMII-
OKCMJI” OTHOCHUTCSH K palukally ¢opmyJiel: —0-C(0O)-H.

Kak OH MCIIOJB3YyeTCsa B HacToAmeM 3asaBKe, TepMMHHE “Tajio” wWiu
“rajioreH” OTHOCATCA K PpaluKally, BKJIOUYaKIEeMy aTOM TaJiIoT'eHa,
BKJIOUad OTOp, XJOp, OpoM U MHOI.

Kak oH UCHOJIL3YyeTCSd B HacTodmel 3asBke, TepMuH “rajioreH-Ci-
gaJIKOKCH’ OTHOCUTCHA K PpalIukKaly ©¢opmyJisl: -—-0-CisalIKkMJI-TaJIOTeH,
roe CisaJIKMJI MOXeT OBTb UYaCTUUHO WMJIM IIOJIHOCTLIO 3BaMelleHHBIM B
cyydae, KoT'DIa 9STO II03BOJIAT OOCTYIIHEE BaJIEHTHOCTM, OIHUM WJIM
HEeCKOJIbKMM aToMaMM TaJioTeHa. B HeKOTOPHX BapMaHTax BOILJIOMEeHM S,
rajjoreH—C1-gaJIKOKCHU BKJIOUAET rajjoreH—-Ci-caJIKOKCHU, rajijoreH—-Ci-
4AJIKOKCU ¥ T.II.

Kak oH McCHoOJIL3yeTCd B HacTodmeM 3asbBke, TepMuH “rajoreH-Ci-
g@JIKOKCU—-KapOOHMII” OTHOCHUTCSH K paIukalny o¢opMyJe: —-C(0)-0-Ci-
gAJIKMJI—T'aJIo .

Kak oH McCHoJbL3yeTCcd B HacTodmel 3asBke, TepMMH “TajoreH-Ci-
g@JIKMJI” OTHOCUTCA K palukally ¢opmyJibl: —-Ci-galJIKMJI-TajioreH, Tae Ci-
gAJIKMJI MOXeT OBTH UYaCTMUHO MJM IIOJIHOCTBIO 3aMelleHHBEM B CJydae,
KOoT'Ia 2TO IIO3BOJIAKT IOOCTYIIHHE BaJIEHTHOCTM, OINHUM MJIM HEeCKOJIbLKUM
aToMaMy TajloreHa. B HEKOTOPHX BapMaHTax BOIJICHMEHMSA, TaJioreH-Ci-
gaJIKMJI BKJIOUaeT TrajioreH-Ci-ealJIkMJI, TaJioreH-Ci 4aJIKMJI UM T.II.

Kak oH UCHOJIL3YyeTCd B HacTodmel 3asBke, TepMuH “rajioreH-Ci-
gAJIKMII-KapOOHMII” OTHOCHUTCSA K paiukally ©QopMyJu: -—C(0)-Ci-salIKMII-
rajJo.

Kak oH McCHOJIL3YyeTCd B HacTodmeM 3asBke, TepMuH “rajoreH-Ci-
gAJIKMJII-CYJIbQOHMII” OTHOCHUTCH K palukaly o¢opmyJisl: —S02-Ci1-salIKMJI—
rajJo.

Kak oH McCHoJIL3yeTCcd B HacTodmeM 3asbBke, TepMuH “TajoreH-Ci-
gAJIKMJI-TMO” OTHOCHUTCH K palMKally QOpMyJiH: -S—-Ci1-galJIKMJI-TalJio.

Kak OH VCIIOJIb3YyeTCd B HacToAmen 3aaBKe, TepMMH
“rerepoapmii-Ci-saJIKMII” OTHOCUTCHA K paIuvkKaJly OQopMyJikl: —Ci1-gaJIKMJI—
reTepoapui.

Kak OH MCIOJIL3YeTCH B HACTOAmMEeM 3asBke, TepMMH “I'MIPOKCUII-

Ci-gaJIKOKCK” OTHOCUTCHA K paiurkaly o¢opMmyJisl: -—-0-Ci-galikmyi—-OH, 1Tnoe
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Ci-gaJIKMJI MOXeT OHTE UYaCTUUHO WM IIOJIHOCTBI 3aMelleHHEM B Cliydae,
Korma 2TO IO3BOJIART OOCTYIIHEE BaJIEHTHOCTH, OIOHUM W
HECKOJIBKVMU TI'MOPOKCUJILHEIMM PaOuKaJiaMu.

Kaxk OH MCIOJIL3YEeTCH B HACTOAMEM 3asBkKe, TepMMH “I'MIPOKCUII-
Ci-gaJIkKMJI” OTHOCUTCA K pamukajly o¢opmyJss: -Ci-galdkmi-OH, 1me Ci-
gaJIKMJI MOXeT OBITb UYaCTUUYHO MJIM IIOJIHOCTBIO 3aMelleHHEIM B cJydae,
KoT'a 3TO MIO3BOJILRT OOCTYIIHEIE BaJIEHTHOCTH, OIOHUM W
HECKOJIBKVMU TUOPOKCUJIEHEIMY PaOuKaJlaMu .

Kak OH MCIOJIL3YyeTCHa B HacCToOAmeM 3asBke, TepMMH “IMIPOKCUII-
aMMHO” OTHOCHUTCHA kK palukally dopmyJiel: —NH-OH.

Kak OH MCIHOJIL3YEeTCHa B HaCToOAmeM 3asbBke, TepMMH “I'MIPOKCUII-
Ci-salIKMJI-aMMHO” OTHOCUTCHA K palukKally QopMyJie: —-NH-Ci gasnxmia—-OH.

Kak OH MCIHOJL3YyeTCHa B HaCTOAmeM 3asgBke, TepMMH “I'MIPOKCUII-
Cisankmii—aMrMHO—-C1-gaJIKMJI” OTHOCHUTCHA K paIukaily oGopMmyJe: —Ci-
gaJIKMJI-NH-C1-gajgxkmi—OH.

Kak OH MCIHOJL3YyeTCHa B HaCTOAmeM 3asgBke, TepMMH “I'MIPOKCUII-
Ci-galiIkMJI-aMrHO—C1-gaJIKMJI—aMMHO” OTHOCUTCSA K paiukally OGbopMyJiel: -
NH-Ci-gsannxkmyi—NH-Ci-gankmuj—OH.

Kak OH MCIOJIL3YEeTCH B HACTOAmMEeM 3asgBkKe, TepMMH “I'MIPOKCUII-
MMMHO-C1-gaJIKMJI” OTHOCHUTCSH K palukally ¢GopMmyJiel: —Ci-gaJikuil (=N-OH) .

Kak OH MCHOJb3yeTCsa B HacToAmeM 3asdBke, TepMyH “UMMHO”
OTHOCUTCHA K palukally oGopMyJel: =NH.

Kak OH MCIOJb3YeTCcsa B HacTodmeM 3adBKe, TepMMH “UMUHO-Ci-
gaJIKMJI” OTHOCHUTCHA K palIMKally QopMyJi: -Ci-saJkui (=NH) .

Kak OH HUCHOJIL3YyeTCHa B HacTodAmeM 3asBke, TepmuH “N-oxcun”

OTHOCHUTCHA K TpPVYIIIIe (l)OpMyJ'IBII

N/
o,
Kak OH WMCHOOJb3YeTcd B HacToAmed 3asgBke, TepMuH “OKCO”
OTHOCUTCSA K Tpylrne (QOpMyJIH :
A
A <
Kak oOH McHooJb3yeTcsd B HacToAmer 3aaBkKe, TepMmuH “P(0) (R7)2-

aMMHO” OTHOCHUTCH K pamukajy o¢opmys: -NH-P (0O) (-O-Ci-gsaykwui) (OH),
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Korma Ry He3aBMCHMMO [OpelcTaBJAeT CcoBoM TUAPOKCUI U (C1-
gaJIKOKCHM)n, I'Ie N MMeeT 3HadveHMe 1; wmiam -NH-P(O) (OH)2, xorma Ry
IpeIcTaBJfgeT cobOo¥u TIUAOpoKCcwuJ; Wi -NH-P(0O) (-O-Ci-galIkui)2, KoTZIa
R7 mpezncrajysgeT cobom (Ci1-gaJIKOKCHU)n, I'HEe N MMeeT 3HaueHue 1.

Kax OH UCIIOJIb3YyeTCA B HacTodumen 3aaBKe, TepMHUH
“3aMecTUTeJib” O3HavaeT [IO3ULMOHHEE IIepeMeHHBe Ha aToMax fAnpa
MOJIEKYJIE, KOTOPHE TIPUCOEeIMHEeHE B YKaB3aHHOM IIOJIOXKEeHUM aToMa,
3aMemas OIMH WMJIM HeCKOJIBKO aTOMOB BoOOopoda Ha o0003HaueHHOM
aToMe, TIIpU YCJOBUM, UTO aTOM IIPUCOeOMHEeHMsS He IpeBHmaeT
OOCTYIIHYIO BaJIEHTHOCTE NI COBMECTHO VICIIOJIb 3y eMYI0 ofmymo
BaJIeHTHOCTL, TakuMm obOpas3oM, UTO 3aMelleHMe NPUBOIUT B pe3yJbTaTe
K CTabuILHOMY COenVHEHUIO. COOTBETCTBEHHO, KOMOUHA UM
3aMecTUTeJIer ¥W/WiIM T[epeMeHHHX HOOIYyCTMUME, TOJIBKO eCJIM TaKue
KoMOMHaAIIMKM TIPUBONAT B pPe3yjbTaTe K CcTabWJIbLHEIM COeOVHEeHW M.
[IpennojlaTaeTcs, UYTO JoOOM aToM yIJjlepola, a TakKXxXe IeTepoaToM, C
YPOBHEM BAJIEHTHOCTM, KOTOPHM OKa3EBAa&eTCSA He3aHATHM, KaK ONMCAaHO
WIIN IoKa3aHo B HacTodAmen 3adBKe, CONEepPXUT IOCTaTOYHOE
KOJIMUECTBO aTOMOB RBOIOpOIa IJid COOTBETCTBMA BaJIEHTHOCTAM,
KOTOPEE ONMCAaHH WM IIOKas3aHH.

Kak OH HMCIOJB3yeTCcd B HacTodAlleM 3asaBKe, TepMMH “U TOMY
nomobHoe”, YTO KacaeTcsd OlIpelelIeHUMM  XUMUUeCKMX  TEepPMUHOB,
IpelCcTaBJIEHHEX B HaCTOANEeM 3asfBKe, O3HadaeT, UTO WM3MEeHeHM’S B
XUMUUECKUX CTPYKTypax, KOTOpHEe MOTYT OBTh OXMIAEMBIMU  IJIA
crnelMaJMCTOB B JIaHHOM o6JjlacTM, BKJIKUYakT, ©0e3 oTpaHWUeHUd,
M3OMEPH (BRJOUYASA IIeIM, Pa3BEeTBJEHUS MM I[IO03UIMOHHEE CTPYKTYPHLE
M3O0MEPH) , TUIpaTaluui KOJILIEBHX CHUCTeM (BKJIOUas HaCHIEeHVe WU
YaCcTUUHOE HeHacCHIeHne MOHOUMKIIMUECKUX, BULMKIINYECKUX VI
MOJUIIMKJINYECKMX KOJIBIEBHX CTPYKTYpP) WM BCe IpyTrMe Bapualuu,
KOTZa DSTO TIO3BOJAIT OOCTYIIHHE BaJIEHTHOCTM, KOTOPHE TIIPUBOLOAT B
pesyabTaTe K CTabWMJILHOMY COeIMHEeHUO.

s Uuejge¥ HaHHOTO ONMCaHMA, THe OIMH WIM HECKOJIBKO
BapMaHTOB 3aMeCTUTeJId OJI4 coenOuHeHUsa QopMyJiH (I) OXBaTHBAKLT
byHKIMOHAJIbHEE TPYIINH, BKJOUEeHHBE B CcoelMHeHue odopmyss (1),
Kaxnasa OQyHKUMOHaJIbHad Tpylla, IOABRJIdKmMAasACcsa B JOOOM MecTe B
PacKpHBaeMOM COEIMHEeHUM, MOXeT OBTE He3aBMCUMO BHOpaHa M IO

Mepe HeOoOXOOMMOCTU He3aBUCUMO n/ i HeoBS3aTeJIbHO 3aMelleHa.
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Kaxk OH UCIOJIE3YeTCd B HacToAmen 3a4aBKe, TEePMMHEL
“He3aBUCHUMO BHIOpaHHEM " VI “KaxXOB BHIOpPaH” OTHOCATCH K
OYHKUMOHAJIEHEIM [IePEMEeHHEIM B IIepedHe 3aMeCTUTeJIEM, KOTOPHEe MOTYT
OBITE IIpHUCOeOVMHEeHE 0OoJiee UYeM OIOMH pa3 Ha CTPpYKType 4npa
MOJIEKYJIE, T'IOe KapTuHa 3aMelleHud B KaXIOM CcJydae ABJIAeTCH
He3aBMCHMOM OT KAapTMHE 3aMelleHMs B KaXIoM OPyToM cJjiydae. KpoMe
TOTO, MCIOJIb30OBaHME B KaueCTBe IIepeMeHHOM 3aMeCTUTeJIS POIOOBOTO
THUIIa Ha CTPYKType AIpa OJIA COoelIMHEeHMA, OIMCAHHOTO B HaCTOAmeu
3asBKe, nompasyMeBaeT BKJIIOUEHNE 3aMeHH POIOOBOTO TUIIa
3aMeCTUTeJIA BUIaMM BaMeCcTHUTeJlel, KOTOpHEe BKJIUEeHH B KOHKpPETHHMN
ponl, HalpuUMep, apwuil MoOXeT OBTH 3aMeHeH (QeHUJIOM WM HadTaJIeHUJIOM
M TOMy IIONOOHEM, TakKuM o0pas3OoM, YTO IIOJIYYeHHOe CcoelVHeHue OyneT
BKJIOUEHO B 00OBEM COeIMHEeHMUM, ONMCAHHEX B HaCTOAMeW 3adaBKe.

Kaxk OH UCIIOJIE3YeTCH B HacTodAmen 3as8BKe, TepPM/H
“Heo®a3aTeJIbHO 3aMelleHHEM” o3HavaeT, UTOo VYKa3aHHHe IIepeMeHHHe,
TPYIIIIH, paoukKaJe WiIn  QpaIl'MeHTH, MCIIOJIb3YEMEIE B  KadecTBe
3aMeCcTUTeJIel, MPeOCTaBJAaAnT O00BeM pola M MOTYT OHTH He3aBUCHUMO
BHIOPAHEl, [IPM HeOOXOOMMOCTM, IJIS 3aMelleHUs OIHOT'O WMJIM HeCKOJIbKUX
aTOMOB BOIOpoIa Ha OOO3HAUEHHOM aTOoMe I[IPpMCOeOMHEHMS OCHOBHOM
MOJIEKYJIEL .

Kaxk OHU MCIIOJIb 3YITCA B HacTodumen 3a4aBKe, TEePMMHEL
“crabuJibHOe coelMHeHue” wau  “crabuibHad CTpykKTypa” o3HauvawoT
COeIMHEHNE, KOTOpoOe  ABJIAeTCA HOOCTATOUHO IIPOYHBIM OJISd  eTo
BHIOEJIEHMSA IO IIOJIe3HOM CTelleHM UMUCTOTH M3 pPeakKUMOHHOM CMeCUu U
ero QopMyJIMPOBaHMA B 50OeKTHMBHOE TepalleBTUUeCKOe CPelCTEBO.

HazBaHMA COeIMHEeHMUM, WMCIOJIbL3yeMEe B HacToAmel 3asgBKe, OBUIU
[IOJIYYEeHE C MCIOJIBE30BaHuMeM IHporpammel ACD Labs Index Name,
npenocTaBJIeHHOM koMmmaHuer ACD Labs wu/uiam  nporpamumel  ChemDraw
Ultra, npenocTaBJeHHOM koMIaHuel CambridgeSoft. Korma Ha3BaHUe
COenMHEeHMS, PaCKpPHTOTO B HacCToAmeM 3asgBKe, He COOTBETCTBYeT
0003HAUEHHOM CTPYKType, NpelcTaBJieHHasd CTPYKTypa OyIoeT 3aMeHAThH
cofOoM MCHOJIE30BaHMEe Ha3BaHMA MJISA OIpelelleHMSa TaKoT'o COeNMHEHUA.

QOpME COeIVMHEHUN

Kak OH MCIIOJIL3YyEeTCS B HacToduen 3a9BKe, TEePMMHEL
“coeImMHeHME bopMyJIEL (Ia),” “coenomHeHMe bopMyJIEL (IrI),”

“coeomHeHME bopMyJIEL (ITa),” “coenomHeHMe bopMyJIEL (IT11),”
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“coemmHeHMe QopMmyJel  (IITa),” “coemmHeHume oQopmyJiel  (IV)”  wim
“coemmHeHMe QopMyJiH  (IVa)” oTHOCATCA K IOoOBMIaM COeIOVMHEHUSA
bopmyJsiel (I) MM ero QOPME, Kak OolIpeIesjlIeHO B HacCTOoAleN 3asBKe.
IOiaga Toro, YTOOH He TIOBTOPATE pPaBlJIMUHEHE I[IOIOBUIL COEOMHEHUSA
bopMmyJiel  (I), B KOHKPETHHX BapMaHTax BOILIOHMEeHud U300peTeHUd
TepMMUH “coenOuHeHUe (coenuHeHMA) odopMyJiel  (I) wmiam  ero dopma”
UCIIOJIb3YEeTCa MHKJIIO3MBHO IOJIS OOO3HAUEHMUSI COoeIMHeHUS (CoelVHEeHUN)
bopmyJsiel (Ia) miamM ero GOopME, COeOMHEHUS (CoemmHeHUM) dopmyJsisl (II)

uim ero GQOpMEl, CoOeOMHeHUA (coelOMHeHUM) odopMyJisl (IIa) WM eTro

bopMEI, cCcoeIMHeHMH (CoemuMHeHMuM) ¢dopmysnl (III) wmam ero (QOpPMH,
coeIMHeHUSs (CoeauHeHUN ) bOopPMY JIE (ITIa) VI ero bOPMEL,
coeIMHeHUSA (CoeaMHeHUN ) bopPMY JIE (IV) WU ero bopPMEL I

coeIuHeHUA (coeamHeHUM) o¢opMysH (IVa) wim ero ¢opMme, JubO II0
oTneJIbHOCTHU, JmMbOO BMecTe. TakuMmM oOpa30oM, IIpedrnojaraeTcd, UYTo
BapMaHTH BOIUJICMEHMA WM CCHJIKM Ha “COoelOMHeHMe (QOPMYJIE (I)”
BKJIOUAKT CcoeamMHeHMs ¢QopMyJe (Ia), coenmHeHusda ¢opmyJel (I1),
coenuMHeHusda o¢opmyJiel (ITla), coenmHeHms o¢opmyJiel (I11), CoOeOuMHEHUS
dopmysiel (I1Ta), coemmHeHMsa OQopMyJiH (IV) UM CcoelIVMHeHUMS QOPMYJIH
(IVa).

Kak OH WMCHOJIB3YyeTCs B HacToAmeM 3aAaBkKe, TepMuH “dopma”
O3HavaeT coeIuHeHMe dopmyJsl (I), BHOpaHHOEe U3 ero CcBOBOOHOM

KMCJIOTE, CBOOOIOHOTO OCHOBaHMA, COJIM, CJOXHOTO »5sdupa, IuUOpaTa,

coJibBaTa, xeJjaTa, KJjaTpara, nosgmmopda, M30TOIoJoTa,
cTepeou3soMepa, paliemaTa, SHaHTHOMEPA, InracTepeoMepa VI
TayToMepa.

B KOHKpPEeTHHX BapMaHTaxX BOIJIOMEHMS, OIMCAHHHX B HaCTOAMeM
3asaBKe, ©QopMa coelVMHeHMa ¢opmyJisl (1) BHOpaHa W3 ero  COJIH,
M30TOIOJIOTa, CcTepeousoMepa, pauemMaTa, SHAHTHOMEDPaA,
OuracTepeoMepa MM TayToMepa.

B KOHKpPEeTHHX BapMaHTaxX BOIJIOMEHMa, OIMCAHHHX B HaCTOAMEM
3aaBKe, QopMa coeIMHeHMS O¢opMyJiel (I) BubpaHa M3 er'o CcBODOIOHOM
KMCJIOTE, M30TOIOJIOoTa, CTepeonsOMepa, palemarTa, SHaAHTHOMEDPa,
OuvacTepeoMepa MM TayToMepa.

B KOHKpPEeTHHX BapMaHTaxX BOIJIOMEHMS, OIMCAHHHX B HaCTOAMEN
3asaBKe, O(opMa coelMHeHUA GQopMyJiel (1) BeIBpaHa M3 €TI0 CBOOOOHOTO

OCHOBaHMA, M3OTOIIOJIOT'a, crepeonusoMepa, palieMaTa, SHaHTHOMEpPa,
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oMacTepeoMepa WM TayToMepa.

B KOHKpPeTHHX BapMaHTaxX BOIJIOMEHMS, OIMCAHHHX B HaCTOAMEN
3adaBKe, OoopMa coeIMHeHUMA o¢opMyJH (I) mOpencTaBjasgeT coboM ero
CBOOOIOHYK KMUCJIOTY, CBOOOOHOE OCHOBAaHME WJIM COJIb.

B KOHKpPETHEX BapMaHTax BOIJIOWMEHMS, OIMCAHHEX B HaCTOAmeM
3aaBke, OGopMa coeluMHeHMS OGopMyJiHl (1) TmOpencTaBageT cobol ero
M30TOIIOJIOT .

B KOHKPETHHX BapMaHTaxX BOIUJIOMEHMSI, OIMCAHHHX B HaCTOSAMeEM
3aaBKe, OoopMa coeImuHeHUs o¢opMyJH (1) OpemcTaBjigeT codoM ero
CTEpeonu30MeEp, palleMaT, SHAHTHOMEP MM OMaCTEpPeOoMep.

B KOHKpPEeTHHX BapMaHTaxX BOIJIOMEHMS, OIMCAHHHX B HaCTOAMeH
3aaBKe, OoopMa coeIMHeHMSa o¢opMyJH (I) mOpencTaBjageT coboM ero
TayToOMED.

B KOHKpPEeTHHX BapMaHTaxX BOIJIOMEHMa, OIMCAHHHX B HaCTOAMEM
3adBKe, bopMa coemMHeHMA  QOPMYJIH (1) opencraBygeT cobon
bapMalleBTUUECKU NpUeMIeMy®n QopMy .

B KOHKpPEeTHHX BapMaHTaxX BOIJIOMEHMS, OIMCAHHHX B HaCTOAMEN
3adBKe, CoeIVHEeHME bopPMy JIEL (1) WU ero bopmMa ABJIAETCHA
BEIODEJIEHHBEM IJIS MCIOJIbL30BaHUA.

Kaxk OH MCIIOJIL3YyeTCHd B HacToAmen 3a4BKe, TEepPMUH
“BHIEJIEHHHM” O3HauvaeT O(UINUeCKoe COCTOSHME COoeaMHeHUS GOpMYyJIH
(I) mau ero OGOpMH IOCJe eTro BHOeJeHUS U/UIM pasnelleHus W/Uin
OUMCTKM U3 Ipollecca CHMHTe3a (HalpuMmep, M3 peaKlMOHHOM CMeCcu)
W IIPUPOOHOTO MCTOUYHMKA, W coueTaHud BHIIEYKa3aHHBIX
MCTOUYHMKOB, B COOTBETCTBUM CO CIHOCOOOM MM cCclIocoOaMM BHIOEJIEHUSI,
pasznejyieHMsa WM OUMCTKM, OIMCAHHHMM B HaCTOAMEeM 3asBKe WK
XOPOmMO MBBECTHHMM ClelMaJucTaM B JaHHOM o6JacTu (HaIdpuMmep,
XpoMaTorpadmd, MNepeKpucCTaJlJin3alnsa " TOMY nnonoBHoe) , C
IOCTaTOUHOM UMCTOTOM, UTOOH MOXHO OBLIIO OXapakKTepusoraTh
COeIVHEeHVe CTaHOapTHEIMU aHaJIUTUUECKUMM MeTooaMM, OIMCAHHBIMKU B
HacToAmeM 3afgBKe WM XOPOoWO WM3BECTHHMU ClellajJucTaM B OaHHOMU
oBJyacTH.

Kak OH HCIIOJIL3YyeTCd B HacToAmen 3agdBKe, TepPMUH
“3amumeHHEM” o3HavaeT, UYTOo OQYVHKIMOHAJbHad Tpylla B COeOIMHEeHUU
bopmyJsiel (I) wmam ero ¢QopMe HaxoIMTCAd B MOOIMOMUMPOBAHHOM QopMe

OJId WMCKJIOUEHMSA HexXeJlaTeJIbHEX I[TOOOUHEIX peaKLI,T/Iﬁ @yHKLH/IOHaJ'IbHOﬁ
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TPYIIH, KOTI'Oa COeIMHeHMe II0OBepralT B3aMMOOEeMCTBMIO. IIOoOXOOAmMe
3allMTHEE TPYINE OOJDKHE OHTL M3BECTHE ClIelMaJlMCTaMM CO CpelHen
KBaJIMduUkKaumem B 5SToM oBjJacTtv, a TaKxXe MX MOXHO HallTu B
CTaHIOaApTHEIX CIpaBOUHMKAX, TakMxX Kak, HalopuMep, T.W. Greene et
al, Protective Groups in Organic Synthesis (2007), Wiley, New
York.

[IpoJjlekapcTBa M COJILBATH CcoOenOMHeHUM QopMyJiel (I) MWIM UX
bopM, omIMCcaHHEHE B HaCTOAMeM 3adBKe, TakKxke IpelyCMOTPEHH.

Kak OH VCIIOJIbL3YeTCH B HacTosamen 3aaBKe, TepPMUH
“HnpoJiekapcTBO” 0O3HauvaeT, UYTO (QYHKUMOHAaJIbHAA Tpylla B COeIMHEHUU
bopmyJiel (I) HaxoIUTca B ¢opMe (HalpuMmep, OeMCTBYSA KakK aKTVBHLIM
MM HeaKTUBHHI MNpelleCTBEHHUK JIEKaPCTBEHHOTO CpeldcTBa), KoTopas
npeobpasyerca 1Iin vivo <C o00pal30BaHMEeM aKTMBHOTO MM 0OoJiee
aKTMBHOTO CcoeImMHeHUsa o¢opMyJiel (1) mam ero ¢opwmel. IlpeobpasoBaHuUe
MOXEeT IIPOUCXOIUTEL IIOCPEeOCTBOM PAa3JMUHEIX MeXaHM3MOB (HalpuUMep,
Ion IOeMCTBUMEeM MeTab®oJIMUeCcKMX U/MIM He-MeTaboJIMUeCKUX XUMUUEeCKUX
IpollecCcoB) , TaKUx Kak, HaopuMep, oyTeM  IMOPOJM3a  U/UIU
MeTaboJaM3Ma B KPOBU, IIeUeHM U/UIM IPYyTIMX opraHax ¥ TKaHgIX.
ObcyxIOeHre  MCIOJBb30BaHMA  I[IPOJIEKApCTB  IIpeacTaBjieHo B V.J.
Stella, et. al., “Biotechnology: Pharmaceutical Aspects,
Prodrugs: Challenges and Rewards,” American Association of
Pharmaceutical Scientists and Springer Press, 2007.

B onmHOM TIpuMepe, KoTI'Ia coeIuHeHMe QopmyJil (I) WMIM eTro
bopma COOepPXUT  QYHKUMOHAJIBHYID  TPYIINy  Kap®OoHOBOM  KMCJIOTH,
IpOJIeKapCTBO MOXeET BKJIIOUATE CJIOXHEI 20up, 00pa30BaHHLHM
3aMemeHMreM aToMa BOIOopOoOa KUCJIOTHOM  TPYNNH  (QYHKIMOHAJLHOM
TpyIIo¥, TakKoM kKakK aJKuJI ¥ T.I. B »OpyroM IIpUMepe, KoI'ma
coemuHeHre QopMyJH  (I) i ero dopMa COOEPXUT CIUMPTOBVYIO
OYHKIUMOHAJLHYID TPYINY, OPOJeKapCTBO MOXeT OHTL o0pa30BaHO IIYyTeM
3aMemeHMsa  aToMa Bomoopola COIMPTOBOM  TPYHIE  QYHKUMOHAJLHOM
TPYIIIOo¥, TaKoW KaK aJKMJ WIM KapOoHWMJIOKCKM M T.II. B »OpyTroMm
opuMepe, Kormga coeauHeHMe QOpMyJIH (I) MIM ero QopMa COOEPXHUT
OYHKIUMOHAJNbHYID TPYINY aMMHa, I[IPpOJIeKapCTBO MOXeT OHTL 00pasoBaHO
IyTeM 3aMelleHMsS OIHOTO WM HeCKOJBKMX aTOMOB BOOOPOIa TPYIIIH
aMrMHa OGYHKUMOHAJILHOM TPYIINOM, TakKoM KaK aJIKWUJ WIM 3aMelleHHBM

KapOOHWII.
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OapMalleBTUUECKM IIpHeMJIeMBle IIPoJieKapCTBa COeIMHEeHUM GOopMyJIH
(I) mmm wux O(opM BKJOUAKT COeIMHEHMS, 3aMelleHHHe OIHOM WJINU
HECKOJIBKMMM U3 CJAEeOyRIrUX  ITPYyIIl: 50UPE KapOOHOBHX  KUCJIOT,
CyJibQOHAaTHEE 50UPEHL, SQUPH aMMHOKMCJIOT, bochoHaTHEE 2SOUPELL
(HanpuMep, OGocdopaMMOMHOBAS KMCJIOTAa, MCIOJIb3yeMas OJS BHIOEJEeHUSI
bochopaMMOAMHOBOM KMCJIOTE) ¥ MOHO-, IOV- WIM TpubochaTHEEe >OUPH,
OOIIOJIHUTEJIbHO 3aMelleHHEIe aJIKMJIIOM, opM  HeoOXOOMMOCTH. Kak
OIMCAaHO B HaCToOAmeM 3asBKe, CIelUMalIMCTy C OOHUHOM KBaJUdUKalMel
B IaHHOW oBJlacTy OOJIKHO OBITH I[IOHATHO, UYTO OOMH MJIM HECKOJILKO U3
TakKMxX BaMecTUTeJIeM MOXHO MCIOJIL30BATL OJIA IIOJYyUeHUS COeIMHEeHUS
dopmysiel (1) MM ero QOPMEL B KadeCTBe IIpoJieKapcTBa.

CoenuHeHUsa o¢opmyJiel (I) wmiamM wmx QOpMH MOTyT OOpa30OBHBATH
COJIM, KOTOpHE I[pelHa3HaueHH NIJ4 BKJIKUYeHMA B OOBEM HOaHHOTO
ormmcaHusa. CcCHJIKa Ha coeluHeHMe QopMyJiH (1) wmiamM ero ¢QopMy B
HacToAmeM 3adBKe o3HauvaeT BKJOUeHMe CcOoJIe¥ TaKoT'o CcoelIMHeHUd,
ecJIM He yKaszsaHo MHoe. TepmmH "coJb (cosm)", TIpM MCIOJB30BaAHUM B
HacToAmeM 23agBKe, O3HavaeT KUCJIOTHHE CcoJM, oO0pas3oBaHHHE C
HeOpTaHUUEeCKUMM U/WUJIM OPTaHMUEeCKMMU KMCJIOTaMM, a TakKXe OCHOBHEE
coJu, oB6pa30BaHHEE C HeOopTaHMUEeCKMMM W/MUIM  OpTaHuUYeCKMMA
OCHOBaHMAMM . KpoMe TOT'O, KOI'Ia CcoeluMHeHMe OGOopMyJiEl (1) WM ero
bopMa comepXuT KaK OCHOBHHM (paTlMeHT, Tako¥ Kak, HO He
OTPaHMUMBASACE DTHM, OUPUIAMH WM MMMIOA30JI, Tak U KUCJOTHLIM
bparMeHT, Tako¥ Kak, HO He OT'paHMUMBAACL DSTUM, KapdOoHOBAaM
KMCJIOTa, MOTYT OHBTE o00OpasOBaHE LUBUTTEPMOHH ("BHYyTpeHHMe coJm"),
M OHM BKJIOUEeHH B TepMMH "coJb (coim)'", KakK OH MCIOJNbB3YyeTCs B
HacTosAmel 3asdBKe.

TepvuH "dapMalleBTUUECKM IIpMeMiieMas CcoJib (cosm)", Kak OH
MCIIOJIL3YeTCd B HacTodmeM 3asgBke, oO3HauaeT Takue COJIM COeOMHeHUMN
bopmyJsiel (I) MM uxX GopM, OIMCAHHEIX B HacCTOAlel =3asaBKe, KOTOpPHE
aBagapTCcad Oes30nacHEMM UM 300eKTHMBHHMM (TO €CTb, He-TOKCUUHEMMU,
OV 3MOJIOTUYECKHA IpreMIIEMBIMM ) oJis VICTIOJIL 30BaHUA s
MJIIEKOIUTARMNX, M KOTOpHe obJamaiT OMOJIOTUUEeCKOM aKTUMBHOCTLIO,
XOTd HOpyTMe COJM TakXke HABJATCHA IIoJesHmMMu. COoJM CcoeIVMHEeHUM
dopMYyJIEL (1) MOTYT OBITH oBpa30BaHH], HalpuMep, nyTeMm
B3aMMOIENCTBUA CcoeauMHeHMsa QOopMyJIH (I) C KOJMUECTBOM KUCIIOTH WJIM

OCHOBaHIMA, TaKVMM KaK OSKBMBaAJIEHTHOE KOJIMYeCTBO, B Cpele, TakKom
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Kak cpena, B KOTOpPOM COJIb oOcaxiaeTcs, WMJIM B BOOHOM cpele C
nocJenyomen Jruoduiansalmen.

dapMalleBTUUECKHU npreMJIeMHEE CoJn BKJIIOUAT OIOHY VI
HEeCKOJIBKO COJIeM KMCJIOTHHEX WMJIM OCHOBHHX TPYII, IIPUCYTCTBYIMX B
coenuHeHMAx ooopmyJibl (1) MM MxX QopMax, ONMCAHHEIX B HaCTOAMeM
3asgBKe. BapMaHTH BOIUJIOMEHMS KUCJIOTHO-aIOMTUBHHX COJIeM BKJIOUAT
¥ He OT'PaHMUeHH 2THUM, alleTaT, KuUcJem dochaT, ackopbar, OeHz0aT,
OeHz3o0JICYyIEOOHAT, OucyabdaT, OmuTapTpaT, OopaT, OyTHpAT, XJOPUD,

umTparT, kambpopar, KambpopcysibdoHaT, 3TaHcyJLQOHAT, dopmMmmarT,

bymapar, TeHTU3MHAT, TJIIOKOHAT, TJIoKapoHaT, TJIyTamart,
TuOpoBpoMmII, TUOIPOXJIOPHUI, OIUTHUIPOXJIOPUI, TUOPOVOINI,
M30OHMKOTHHAT, JakKTar, Majear, MeTaHCcyJIbdoHaT,

HadTalMHCyJIb0OHAT, HUTPAaT, OKcajaT, I[aMoaT, [aHToTeHaT, ¢docharT,
OpoIMoHaT, caxapaT, caJluumiaT, CcykumuHaT, cyJanrdhaT, TapTpar,
THMOoLMAaHaT, TOJIYOJICYJIbLhoHAT (Takkxe WM3BEeCTHHM KakK To3WMJjaT),
TpudTOpPAalleTaT, COJIb TPUPTOPYKCYCHOM KMUCJIOTH M T.o. OOVMH WK
HEeCKOJIbKO BapMaHTOB BOILJICMEHM A KMCJIOTHO-aOOUMTHUBHEIX coJien
BKJIOUAT XJIOPUI, TIUIPOXJIOPUI, IUTUIOPOXJIOPHUI, TPUTIUIPOXJIOPUI,
TUuOpoOpoMmU, aluerTarT, oualeTrarT, MeTaHCcyJIbdoHAaT, cyasdar,
TpudTOpPAalleTaT, COJIb TPUPTOPYKCYCHOM KMCJOTH M T.II. bBojee
KOHKPETHEE BapMaHTH BOIJIOMEHMSA BKJIKOUALT XJIOPUIO, I'MUIPOXJIOPUL,
OUTUOPOXIJIOPUL, TUOPOOPOMIT, MeTaHcyJIbdoHAT, cyJasdarT,
TepudTOpPAaLleTaAT, COJIb TPUOGTOPYKCYCHOM KUCIJIOTH M T.II.

B KOHKpPETHHX BapMaHTax BOIJIOMEHMS COeOMHeHUV o¢opMyJiel (1)
nim mux GopM, OINMCAHHHEX B HaCTOAmeM 3asBKe, COeIMHEHME BHIOEJISOT
B dopme coiu, roe coeIMHEeHMe  KOHTBIITUPOBAHO C COJIbID B
COOTHOIMEeH M, IOpedcTaBJIeHHOM KakK, B HeoT'paHMUMBAKLIEM IIpuUMepe,
“coeIMHeHMe : COJIb (A:B),” 1Tme “A” wu “B” mOpencraBJgRT cobon
SKBUBAJIEHTH COeIVMHEHMA:COJIb B BHIOEJIEHHOM dopMe.

KpoMe TOTO, KMCJOTH, KOTOPHE CUMTATCHA OPUIOIOHEMM OJII
obpasoBaHuUsAa bapMalLleBTUUECKHU oJIe 3HHIX coJien n3 OCHOBHEIX
bapMalleBTUUECKHKX COeOMHeHUM, o6cyxialoTcsa, HaopuMmep, B P. Stahl
et al, Camille G. (eds.) Handbook of Pharmaceutical Salts.
Properties, Selection and Use. (2002) Zurich: Wiley-VCH; S.
Berge et al, Journal of Pharmaceutical Sciences (1977) 66(1) 1-

19; P. Gould, International J. of Pharmaceutics (1986) 33, 201-
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217; Anderson et al, The Practice of Medicinal Chemistry
(1996), Academic Press, New York; m B The Orange Book (Food &
Drug Administration, Washington, D.C. Ha wux BebO-canuTe). OTH
PACKPHITHUA BKJIOUEHH B HACTOAMYK 3afdBKY IIOCPEeOCTBOM CCBUIKM Ha
HUX .

[loopxondmye OCHOBHHE COJIM BKJIOUAIT, HO HEe OI'PaHU4YeHH 2TUM,
COJIM AaJIOMMHMS, aMMOHMS, KaJbUuug, JIUTHUL, MarlHug, Kajaud, HaTpudg,
LIVMHKAa ¥ IOMSTaHOJaMMHa. HeKOTOopHe coeaMHeHMsS QopMyJiel (I) MM ux
bopMEI, ONIMCaHHBE B HaCTOAMEeY 3asgBKe, Takke MOTYT o00pasOBHBATH
bapMalleBTUUECKM IIpHeMJIeMBe COJIM C OPTIaHMUeCKMMM OCHOBAHMUIMU
(HanpuMmep, opTraHnYeCKVMA aMrMHaMmm) , TaKMUMM Kak, HO He
OTPaHNUMBAACEL STHM, IULUUKIJIOTEKCUIIAMUHE, TpeT-OYVTUIJIaAMUHEL UM TOMY
nomobHoe, ¥ C pPasJIMUHEMM aMUMHOKMCJIOTamMM, TakuMM KakK, HO He
OTpaHuUMBasChL STUMM, apTMHMH, JM3UMH U T.0O. OCHOBHEE a30T-—
comepxamye TPYINE MOTYT OBTL KBapPTEHMIMPOBAHH al'eHTaMM, TaKuM
Kak HUBMMe aJKUJITaJOTeHMIOH (HalpuMep, MeTuJi—, STWI- U OyTuJi-

XJIOPWIEL, GPOWHBI n I/IO,JII/I,JIBI), ,JIMaJ'IKMJ'Ich'Ib(l)aTBI (HaanMep, JVIMEe TIII—

,  IOUSTUII- U IOUOYyTWMJICYJIBEGATEH), TAaJOTeHMIE C IJIMHHOM IIeIbio
(HanpuMep, Ieuws-, JaypuJi- U CcTeapuyi- XJIOPUIOH, OpPOMMIE U
VMOIUIL) , apajKMUITaJIOTeHUOH (HamopuMep, OeH3WJI- ¥ QeHDTUJIOPOMMIH)
n IpyIrue.

Bce Takue KMUCJIOTHHE COJIM M OCHOBHHE COJIM IpeldHa3HaueHH OJId
BKJIDUEHMS B 00BbeM (QapMalleBTUUeCKM IPMEeMJIEMEIX COJIeM, KakK OIMCaHO
B HacTodAmel 3asgBkKe. KpoMe Toro, BCe TaKMe KUCJIOTHHE M OCHOBHEHE
CcoJn paccMaTpMBamnTCs Kak SKBUBAJIEHTHHE croBomHEIM  dopMam
COOTBETCTBYWIUX COEOVMHEHMN IJId LeJlel TaHHOTO OIMCAaHMS.

CoenrHeHUS bopMy JIEL (I) un ux bopmer, TaKxe MOTYT
CYMeCTBOBATE B TayTOMepPHOM ¢opMe. Bce TakmMe TayTOMEPHHE (QOPME
NpenIyCMOTPEHH UM MIpemHa3HAUEHH JIS BKJIOUEHMS B OOBEM COEeIMHEHUMN

bopmysier (I) miam ux GOPM, OINMCAHHEX B HaCTOAIMEN 3asaBKe.

CoemmHenrs QopMyJel  (I) wmim mx QOPMHE MOTYT COIOEPXaTh
aCUMMe TPUYeCKUe WIIN XUPaJibHHE LeHTPE " IIO3TOMY MOTYT
CYIIeCTBOBATDH B Pa3JIMYHEIX CTEepPeOn30MEPHEIX bopmax. IDanHOe

ONMCaHMe IIpelHa3HAUEeHO MOJIS BRJIOUEHMS BCEeX CTEPEeOM3OMEPHEX OQOopM
coenuHeHUM OGopmMmyJitl (I) a Takxke MX CMeceM, BKJIOYas palleMUuecKUre

CMeCHI.
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CoenvHeHMrsa ¢opMyJiHl (I) WM MX GOPMH, OIMCaHHBE B HacCTOgmen
3asgBKe, MOTYT BKJIOUATE OOMH WMJIM HECKOJIBKO XMpPaJIbHBIX LIEeHTPOB WH,
Kak TakKOBHE, MOTYT CYMeCcTBOBAaTL B BUIEe palleMUUYeCK’X CMecen
(R/S) NI B BUIE 1o CYHmeCTBY UM CTHX SHAHTUOMEPOB u
ouacrTepeoMepoB. CoeOMHEHMS MOTYT TakXe CyIleCTBOBaAThL B BUIe IIO
CYIIECTBY UMCTHX (R) wmau (S) DHaAHTUOMEPOBR (KoIga IIPUCYTCTBYeT
OIOVH XWPaJIbHHM IeHTP). B OODHOM BapMaHTe BOIJIOMEHMS, COeIMHEHUS
bopmyJsier (I) wmaIM umx QOpPME, OINMCAaHHBEIE B HaCTOsAMeM 3asBKe,
opencTaBJgoT codbom (S) M30MepH M MOTYT CYIecTBOBaATL B BUIE
SHAHTMOMEPHO UMCTHEX KOMIIO3MIIMM, IO CYIIeCTBY BRJIOUALIVX TOJBKO
(S) wm3oMep. B 1IpyroM BapMaHTe BOIJIOMEHUS, COeIVMHeHUS QOpPMYJIH
(I) mam ux OGoOpMH, ONMCaHHBEE B HaCTOANel 3adBKe, IIPedCTaBJIST
coborm (R) wmM3OMEepH ¥ MOTYT CYMNeCTBOBATL B BMIE SHAHTUOMEPHO
UMCTEIX KOMIIO3MLMM, IIO0 CVYIEeCTBY BKJIOUAMMUX TOJLKO (R) M30Mep.
Kak ©OyImeT IMOHATHO ClelUMaJMCTy B IaHHOM o0JlacTM TexXHMKM, KoIIa
IpUCYTCTByeT 0oJiee ueM OOMH XMPAaJILHBEM LeHTPp, coelIuHeHUI (QOopMyJIH
(I) wmam mx GOPMEl, OINMCaHHEE B HaCTOAMEW 3asdBKe, MOTYT TakKxe
cymecTBOBaTH B Bume (R,R), (R,S), (S,R) wmmu (S,S) m30oMepa, Kak
onpenejieHO pekoMeHmaumsamu IUPAC Nomenclature Recommendations.

Ww

Kak OH MCIOOJB3yeTCsa B HacTodmelM 3asaBKe, TEepPMUH 110
CYMeCcTBY UMCTHM” OTHOCHUTCS K COeIMHeHMAM OQopMyJE (I) WiIM ux
bopMaM, COCTOAMMM IIO CYMeCTBY M3 ONHOI'O M30Mepa B KOJMUECTEE
Bojiee ueM wmaIM paBHOM 90%, B KoJMUecTBe OoJjiee UeM MJIM PaBHOM
92%, B koJuuecTBe 0o0Jiee ueM MJIM paBHOM 95%, B koJmuecTBe OoJee
UyeM MJIM paBHOM 98%, B kKoJMUeCcTBe 0OoJiee UeM MM paBHOM 99% MM B
KoJIMuecTBe, paBHOM 100% omHOTO M30MEpPa.

B oOHOM aclekTe OIMCAaHMA, cCcoeIMHeHVe O(opMyJiel (I) WMIM ero
bopMa TmpemcTaBJsgeT CcoboM IO CYMecTBY UMCTHM (S) »SHaHTUMOMEpP,
IPUCYTCTRYNUA B KOJMUeCcTBe ©OoJlee uYeM MWJIM paBHOM 90%, B
KoJIMuecTBe OoJiee ueM WM paBHOM 92%, B KoJIMUecTBe O0oJiee ueM WJIM
paBHOM 95%, B KoJMUuecTBe 0OoJiee UeM MM paBHOM 98%, B KOJMUECTEBE
BoJlee UeM MJIM pabBHOM 99% MM B KOJIMUeCTEBe, pabBHOM 100%.

B omoHOM aclekTe OIMCaHMA, CcoeIMHeHVe O¢GopMyJiEl (I) MM ero
bopMa TmpemcTaBJsgeT cCcoboM IO CYMecTBY UMCTHM (R) DHaAHTUOMEDP,
OPUCYTCTRYINMM B KOoJMUecTBe OoJiee uUeM MIM paBHOM 90%, B

KoJiMdeCcTBe OoJiee UeM MM PaBHOM 92%, B kKoJIMUecTBe 0OO0Jiee UeM WK
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paBHOM 95%, B KoJIMUecTBe OoOJiee UeM MM paBHOM 98%, B KOJMUECTEBE
BoJiee UeM MJIM pabBHOM 99% MM B KOJIMUeCTBe, pabBHOM 100%.

Kak OH MCHOJIE3YyeTCs B HacTodAlleM 3asBKe, TepMMH “palemaT”
OTHOCHUTCSH K JI0OOM CMeCHM M3OMEepHHX OGOpM, KOTOpPHE He ABJIATCSA
“3>HaHTUOMEPHO UMCTEIMU , BKJIIOUA A cMecHu, Takue Kak, tes
OTpaHMYeHMrs, B COOTHOmeHMM OpuMmepHo 50/50, npuMmepsHo 60/40,
npumepHo 70/30, wmiau npuMepHo 80/20, npuMmepHo 85/15 miamu OpuUMepHO
90/10.

Kpome Toro, coemuHeHUs GopMyJiel (I) MM MX QOPMEI, OIMCAaHHEE
B HacCTOAMeM 3adBKe, OXBATHBAKLT BCe TeOMeTpUUeCKMe U I[IO3ULMOHHHE
M30MepH. Hampumep, eciaM coelOMHeHUe ©QopMyJiH (I) wmiIm ero ¢dopMma
BKJIDUAET IBOMHYK CBA3b MM KOHIEHCHUPOBaHHOE KOJIBIO, o00e LUUC- U
TpaHC-QOpPME, a TakXe UuX CMeCH, BXOOAT B OO0BeM COelOVMHEeHUU
bopmysiel (I) miam ux GOpPM, ONMCAHHHEHX B HaCTOAMeN 3adaBKe.

IrnacTepeoOMepHEEe CMeCH MOI'yT OHTH pa3nelleHbl Ha UMX OTIeJIbHHE
IMacCTepeoOMepH Ha OCHOBAHUM UX (OUBUKO-XMMUUECKUX pPas3Jnduil IIpU
IIOMOMM CIOCODOB, XOPOWO WM3BECTHHX ClelMaCTaM B ITaHHOM o0JlacTu
TEeXHUKM, TaKuxX Kak, HalpuMmep, xpoMaTorpadmusa u/mim OopakKUMOHHAS
KpUCTaJIn3alud. SHaHTHOMEPH MOTYT OBITE pa3neJjieHE c
MCIIOJIL30BaHMeM XUpaJibHOM B3XX KOJIOHKM nim OIpyImUx
XpoMaToTrpadnuuecKkux CIOCOO0OB, M3BECTHHX ClelyaJMcTaM B IaHHOMU
o0JlaCTU TEeXHUKN.

SHaHTUOMEPH Takxe MOTYT OHITE pa3neJieHH oyTeM
npeodpasoBaHMsa SHAHTHMOMEPHOM CMeCu B IMaCTepeOoMepHyK CMecCch IIpU
[IOMOIM peaKUuM C IIOOXOOAMMM OITMUECKM aKTMBHBEM COeIVMHEHVEM
(HanlpuMep, XMpaJIbHEIM BCIIOMOT'aTeJIbHEM COeOMHEeHMeM, TakKuM Kak
XUPaJIbHHY CHOUPT WM XJOPaHTUIAPUI KUCJIOTH Momepa), C pasmdelIeHMeM
OMacTepeoMePOB " npeobpa3loBaHMeEM (HanpuMep, npu TIOMOIIN
TUOPOJIM3a) OTHEeJIBHEX IMacTepeOMepOB B COOTBEeTCTBYKIME UNCTHE
SHAHTHOMEPHL.

Bce CTepeOnU30MEPEH (HanpuMmep, TeOMeTpUUeCcKre  M3O0OMEPH,
ONTHUUECKME M3OMEPH UM TOMYy IIOIOOHOE) IMIpPelCTaBJIEHHHX COeOVHEeHUM
bopmyJsiel (I) wmim mMxX QOpM (BKJKUYAA COJIM, COJIBBATH, HSOUPH U
IpoJieKapCTBa M MX Ipeofpa30BaHHEE IIPOJIeKapCTeBa), KOTOPHE MOI'YT
CylleCTBOBaATE OJjlaromapsd acCUMMEeTPpMUeCKMM aToMaM yIJylepona Ha

PasJIMYHEX 3aMeCTUTeJIAX, BRJIIOUaA OSOHaHTMOMEPHEIE @Opl\dbl (KOTOpre
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MOTYT CYIECTBOBaThE JaXe B OTCYTCTBME AaCHUMMETPUUECKUX aTOMOB
yIoJjiepona), poTaMepHble QOPME, aTPOIM3O0MEPH, IOMACTEPEOMEPHHE U
perMousoMepHEe  QOPMHL, IpenyCMOTPeHH B 0o0BbeMe  OIMCaHUSa B
HacToAmer 3asaBKe. OTIOeJIbHEE CTEPEOM3OMEPH COEeOMHEeHUN GOopMyJIE
(I) mwinm ux GopM, OIMCaHHBE B HaACTOAMEeM 3asBKe, MOIT'YT, HalpuUMep,
OBITE I[IO CYIeCTBY CBOOOOHEMM OT IOIPYIUX M30OMepOB, WIM MOT'YT
IPUCYTCTBOBATEL B pPalleMMUeCKOM CMeCH, KakK OIIMCAaHO BHIIE.

VcrioJib30BaHMe TepMMHOB "coJsib", "cosgbBaT", “CJOXHEM 0up’7,
"mpoJiekapCcTBO" ¥ MOOOOHHX, KaK DSTO IIpellojaraeTcsa, B pPaBHOM
CTEelleHM OTHOCUTCHA K  COJIAM, CcoJIbBaTaM, CJIOXHEIM  20UpaM U
npoJjieKkapcTBaM SHaHTUOMEPOE, CTepeOon30MeEPOB, poTaMepoER,
TayTOMEPOB, I[IO3ULUMOHHEX W30MEPOB, pPalleMaTOB, MWM3O0TOIIOJIOTOB WK
IpOoJIeKapPCTB COeOMHEeHUN 10 HaCToAleMy M300peTeHUo.

TepMrH "mz3oTomnojgion" OTHOCUTCH K M30TOMNHO-0DO0Tallle HHEIM
COoenMHEeHVAM QOPMYJIE (1) WM Mx QopMaM, KOTOPHEE MIEHTUUHHE TEM,
KOTOpPHE YKa3aHB B HacToAmeM 3adBKe, HO C TeM OTJIMUMEeM, UTO OIVH
WV HEeCKOJIEKO aTOMOB 3aMelleHEl aTOMOM, MMeKIMM aTOMHYI Maccy WM
MacCOBOE UMCJIO, OTJMUanmMecsd OT aTOMHOM MacCCH WJIM MacCOBOTIO
uucia, OBBIUHO BCTpeUYawnmmMxcd B Opupole. I[IpUMepsl M30TOIOER,
KOTOPHE MOTYT OBTL BKJIOUEHH B CcoeluHeHUdA OGopMyJiHl (1) wWiIM ux
bopMEl, oOmNMCaHHBE B HACTOAMEM 3asaBKe, BRJIOUAT M30TOIH BOIOPONA,
yIoJlepoma, asoTa, Kucjopona, ¢ocdopa, odTopa M xJjopa, TakMe Kak
Hzl H3, C13, C14, Nl5, 018, Ol7, P3l, P32, 535’ FlB, Cl135 yu Cl36,
COOTBETCTBEHHO, KaXOHlM M3 KOTOPHX TaKXe BXOIUT B O0OBEeM ITaHHOTO
ONIMCAaHUA .

KoHKpeTHHEe M30TONHO-OOOTaleHHbe QOPMBEL COeIVMHEeHUM (QOpMYyJIH
(I) M ux ©¢opM, OIMCAHHHX B HacTOdmMeM 3asgBKe (HalpuMep, Te,
KOTOpPHE MeueHHHe H?® u ClY), gBagoTcd TMOJEe3HHMM B aHaJlu3ax
pacropenesjieHMs CoOeOMHeHMS u/win cydcTpaTa B TKaHAX. MeuUeHHe
TpuTHeM (TO0 ecThs, H3) wm yrjaepomoM—14 (TO ecTh, Cl4) wmsoTONH
ABJIATCAS OCOOEHHO TIPEeNlNoUTUTENIEHEMM OJarojgapsa JIETKOCTU — UX
[IOJIydyeHrsS W oOOHapyXeHMA. KpoMe ToOT'O, 3aMeleHre M30TollaMu,
TakMMM KakK »OenTepur (To ecTh, "oborameHHBEEe »nenuTepueM"), MOXeT
oaThb HEKOTOPEE  TepalleBTUUEeCKMEe I[IpeuMyllecTBa B  pes3yJbTaTe
BoJipmer  MeTaboJIMUeCKOM  CTabMJIBHOCTU ( (HampumMep, YBeJIMYeHe

epmona noJiypacriana in vivo), IIOBEIIEHHOM’ PacTBOPUMOCTH,
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CHVXeHWMA TpQGOBaHMﬁ K JO3SUPOBKE (HaanMep, TTIOBHIIEHME
GI/IO,JIOCTVHHOCTI/I) ) WJIN [IOHMXKXEeHHOMN TOKCUMYHOCTU (HaHpI/IMep,
YMeHBIIeHHOEe I/IHI‘I/I@I/IpOBaHMe MeTadboJIMueCcKUxX q_)epMeHTOB) 7 ",
cJlegoBaTeJIbHO, MOXeT OHIT b npenrnoduTrmTeJIb HEIM B HEeKOTOPHEIX
obcTOoATEeJILCTRAX .

OOHO WMJIM HEeCKOJIbKO coeluHeHUlM GopMyJs (I) wuiIu ux dopwMm,
OIIMCAaHHEIX B HacTodmen 3adBKe, MOTYT CyleCcTBOBRATHL B
HEeCOJIbBATUPOBAHHHX, a TaKkxe COJIbBAaTUPOBAHHEIX dopmax c
bapMaleBTUUECKM MIPUEMJIEMEIMM PAaCTBOPUTEIAMM, TaKuMMM Kak BoOmOa,
STaHOJI U TIIoHmoBHHEe, ¥ OIMcaHue, IIpeldcTaBJIeHHOe B HacToOdmeln
3asgBKe, IIpelHa3HauveHO NOJIS BKJIKOUEHUA KaK COJIbBATUPOBAHHEIX, TaK U
HECOJIEBATUPOBAHHEX QOPM.

Kak oOH HMCHOJIL3YyeTCHa B HacToAmeM 3asgBke, TepMuH “cojbBaT”
O3HauvaeT OQM3NUEeCKYK acColMaluil CcoeOuMHeHUS o¢opmyJiHl (1) mMiaIm ero
bopMBEI, OINMCAHHEIX B HacToOAmeM 3afgBKe, C OIOHOWM WJIM HEeCKOJbLKUMU
MOJIEKYJIEL PaCTBOPUTEJIS. 3T7a (MBMUecKad accoluMalMsa BKJIOUAET
pasHHEe CTEeleHM MOHHOTO M KOBAJIEHTHOT'O CRBA3HBAHMA, BKJIKUYaLd

BOIOOPOIHOE CBASEIBaHIUE. B KOHKPETHEIX CJIy4daAX COJIBEBaAT MOXeT OBITH

BEHIIOEJIEH, HallprMep, KOoT'oa OIIHa 12Nz HeCKOJIBEKO MOJIEKYJI
pacTeOpUTEIIA BRJIIIOYEHEL B KprncTaJllImdye CKYIO pemeTKry
KpnucTaJlJImdeCKOI'O TBepOoro BelmeCcTBa. B HacToAmen 3a4dBKe,

“cospBaT” oOxBaTHBaeT KaK Haxonamyecsa B asze pacTBopa, Tak u
Ionnawnmyecs BHOEJEHMIO COJIbBATH. He uMenmye OI'PaHUUYUTEJIBHOTO
XxapakTepa IPUMEPH NOOXOLANMX COJIEBATOB  BKJIIUAKT DSTaHOJIATH,
METAaHOJIATE M T.II.

OOHO WM HEeCKOJIBKO CcoeluHeHUMr oGopMyJs (I) wuiaMm ux odopwMm,
ONMCaHHEIX B  HaCTOAmMEeMW  3afdBKe, HeoOsa3aTeJIbHO  MOTYT OBITE
npeoBpas0oBaHE B coJibBaT. [MosyueHue COJILBATOB ABJIAETCH
ofmen3BeCTHEM. THUIMUHEIM, He MMeKIMM OTPaHMUMTEJILHOTO XapakKTepa,
crmoco® BKJKUAET pPacTBOPEeHMe COenMHeHMda ©¢opmyJiel (1) WM ero
bopMEL B TpebyeMOoM KOJIMYEeCTEE TpedyeMOoT o pPacTBOPUTEIII
(OpraHMuecKkoIr0 WM BOOH MM MX CMeCH) I[Opu TeMllepaType 0OoJiee
BEICOKOM, yeM TeMlepaTypa OKpyXawnleW  CpenH, 1N OXJIlaXOeHUe
pacTBoOpa IIpPM CKOPOCTM, IOCTATOUYHOM IJd oO0pas3oBaHMA KPUCTAJIJIOB,
KOTOPHE 3aTeM BHOEJAT CTaHOaAPTHEMM CclocobaMr. AHaJIUTUUECKHUE

MeTOOH, Tarme Kak, HallprMep, MH@paKpaCHaH CIIEKTPOCKOIINA,
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[IOKAa3EBAalT HaJIMUuMe pacTBOPUTENA (MM BOIH) B KpUCTaJlJlaXx B BUIE
coJibBaTa (MM Trumpara) .

Kak OH MCHOJIb3yeTCd B HacCTofAlle¥ 3afdBKe, TepMuMH “ruopatT”
O3HavaeT COJIbBaT, TIIe MOJIeKyJla PacCTBOPUTENIA IMIPpeAOcTaBJsgeT coboun
BOLY .

[TonuMopdHEIE KpHUCTaJIIMueckue U amMopdHbEe GOpPMEI COoeIMHEeHUM
bopmyJsiel (1) MIM MX QOPMEl M COJIM, COJIBBATE, 20MPH M IpoJieKapcTBa
coemuHeHu ¢QopmyJiel  (I) wmMIM uUX GopM TakKxe IIpedHal3HAUEHH IJId
BRJIIOUEHUS B O0OBeM coeIMHeHuM (opMyJH (1) MM uxX GopM, OINIMCAHHBIX
B HacTodmeM 3asBKe.

[IPMMEHEHMSI COEIMHEHUN

OHkoTeH Bmi-1 BHepBHe ObBJI MISHTHUOMUIMPOBAH KaK dYacTb
KJIOUEeBOM 00JlacTM BCTaBKM/aKTHMBaALMUM BUPYCa MBIIMHOTO JIeMKo3a
MoJioHM B HauaJjle 1990-x (1-6). Bmi-1 sgaBjasgeTca uwileHoM Polycomb
Trpynnke (PcG) TpPaHCKPUIILMOHHEIX PEIPECCOPOB M OBJI MIEHTUOULIMPOBAaH
B KauecTBe HeoOXOoOMMOT'O peryJjdaTopa CaMOOOHORBJIEHU A
TeMOIIOBTUUYECKMX CTBOJIOBEHX KJeTok (HSC) (76, 77). ITlapk (Park)
OOHapyXMJI, UYTO Bmi-1 BHCOKO-3KCIPEeCCHUpYyeTCcd B OuMmeHHEX HSC
MBIIM ¥ YeJJoOBeKa, M UYTO OTCYyTCTBMe Bmi-1, Kak TIIOKa3aHO Ha
opuMepe MeIM C Bmi-1 “HokayToM”, T[IPMBOOMT B pes3yJbTaTe K
IIPOTPEeCCUBHOM IOTepe BCexX TIeMOIODTHUUeCKMxX JMHuM (76). BoJjee
TOTO, TpaHcIUlaHTaumsa Bmi-1/- medus 14,5 (eTasjlbHHX KJETOK I[IeUeHU
JeTaJIbHO OOJIydeHHBEM HOPMAaJIbHEM MHIMIAM [OIPOIEMOHCTPMPOBAaJa, UYTO
KJIETKM OBJIM HeCIOCOOHH K BOCIPOM3BEIEHMIO MMEJIOMIHEIX KJIETOK, B-
KJIETOK M T-KJEeTok, I[IOoToMy duTo HSC Bmi-1"/- 6pUIM HECIOCOBHH K
oBHoBJIeHUI (76) .

B momoJjiHeHMe K poJu Bmi-1 B HSC caMOOOHOBJIEeHUM, OBIJIO
oOHapyXeHO, UTO DKcIpeccusa Bmi-1 TpaHCTeHa MHIyLMpPOBaJa JUMbOMY
N MBI EN (2) . Takxe OBLIIO OBDHapyXeHOo, yTo uMeeT MEeCTO
CBepxsKcIpeccusa Bmi-1 Bo MHOTMX THIAaxX OIIyXoJiel, BKJUAasg OCTPHM
MM EJIOMIHEI JIeMKO3, MenyJio6JjiacToMy, HelpobilacToMy,
KOJIOPEeKTAaJIbHEM pPakK, pakK JeTrKUMX M pakK OpedcTaTeIbHOM XeJjle3H, U,
Kak OBJIO OOHapPyXeHO, YBeJMUMBAETCS CO B3JIOKAaUeCTBEHHOCTR (34,
78, 61, 79, 80, 65, 43). BrUIO IOKa3aHO, UYTO IOoTeps Bmi-1 B
Pa3JIMUHEIX UeJIOBEUECKMX PAaKOBEX KJIETOUHHX JIMHMAX dYepe3 Bmi-1

crneunonuueckyrn uHTepdepeHumno  PHK (PHK1) IPUBOOUT K  OCTPOMU
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KJeTouHoV Tubeau ¥ UHITUOMPOBaAHMIO pPOoCTa, TOT'ODa Kak  OBJIO
IoKasaHo, UYTO IoTepsa Bmi-1 B pa3JIMUHHX HOPMAJILHEIX KJIETOUHEIX
JIMHUAX  [IPUBOOUT JIMIIE K  YMEPEHHOMY MHIMOMPOBAHMI pPoOCTa U
He3HauUUTEJILHOM KJIeTouHOM Tubesm (69). TaxuMm o6pas3oM, Bmi-1
HeoBxXoOMM mOJIS BEXKMBAHUA PaKOBHX KJIETOK, HO MMeeT MMUHMMAJLHHM]
50beKT Ha BHEXMBaHME HOPMAaJILHEIX KJIETOK.

Bmi-1, kak OBJIO IIOCJIEHOBATEJILHO SKCIEePMMEeHTAaJIbLHO IIoKas3aHo,
oecTByeT KakK OHKOTeH M oKasaJicd OCOOeHHO aKTUMBHEM B COUeTaHUU
C c-myc, BHB3HBag JUMOOMY VYV MHIIEH (7, 8). Posr Bmi-1 B
JuMboMareHe3e UYaCcTUUHO OTHOCAT K TPAHCKPUIILMOHHOM pPelpecCUu
INK4a Jokyca (comepxamero kKak pl6INKa  max p  pl4ARF penw),
OpUBOIAMEN K IIOOOepXaHMI0 paka U IpoJjHudepalrM ONYXOJIEBHX KJIETOK
¥ IpenoTepameHui muddbepeHumanmm (7, 9). IoTeps skchnpeccum INK4a
JIOKyCa M3—-3a calJleHCHHTa OpoMoTopa ObJla TmaTeJIbHO MccJIemoBaHa,
¥V MMeeT BaXHOe 3HaueHMe KaK OJd [OIPpOTPecCUMpPOBaHMA, TaK U IJI4
IIPOTHO3UPOBAHUSA MHOTHMX TUIIOB T'eMaTOoJIOTUUECKUX PaKOBHX
z3abosyieranuy (10, 11). INK4a JIOKyC MHOTIA TepsaeTCsa B pe3yJibTaTe
oejlelly B JleMkose U JuMpome (12, 13).

OnHako OBUIO TIOKa3aHo, 4YuTO Bmi-1 mMI'paeT poJib B OHKOT'E€He3e B
MomeJigax 0es3 INK4a JokKyca, VYKasbsBasgd Ha TO, UTO »OpyI'ue JOKYCH,
ABJIAKIMECS BaXHBEIMM B pPake, peryJaupywnTrcsa »>TuM OeaxkoM (14).
SKCIIepUMEeHTAaJIbHEE  pPe3yJIbTaTH Takke I[IPOOEMOHCTPUPORAJM, uTo
noreps Bmi-1 uHIyLMPYeT OCTaHOBKY PpocTa U OMOJIOTUUECKOe
cCTapeHMe B KJIeTkax (UOpOCapKOME, M3BECTHHEX KaK He coIepXalnx
INK4a (15). Takxe CYmeCcTBYOT CBUIEeTeJILCTBa, UYTO Bmi-1 wuMeerT
BaxHoe 3HaueHMe IJa exoBoTro (Hh) nyTM B pake MOJIOUHOM XKeJle3H.
AxTuBaluMa Hh cuTHajla noBmmaeT Bmi-1 skchopeccuo, Tor'Da KakK OayH-—
peryndaumuga Bmi-1 (uepe3s siRNA) aHHyJaupyeT 5sdodbexkTel Hh curHajla Ha
oBbpasoBaHuUe MaMMochep in vitro u VHTUOUPYET
IyKTaJlbHOe/allbBeOJIApHOEe pPas3BuUTHe Yy Mumer (61). B mociuenHen
paboTe OBlIIa NPOOEMOHCTPUPOBAHA POoJIb Bmi-1 B perynaumnum
skcnpeccum Hox TeHa. “HokmayH” Bmi-1 Bu3HBajJg IJoOallbHYD U
JIOKYC—Clellupnueckyrn TIroTep H2A yOUXUTHMHMPOBAHMSA, IIOBHIIAKILYO
perynaunio HoxC5 reHa ¥ MHIMOMpOBaHMe pocTa Hela wjeTok (17).
Ipyroe MCCJemoBaHMe NIPOOEMOHCTPHPOBAJO, uyro E2F6 m  Bmi-1

COTpyIoIHMYAaKT B pel'yJIALNMM SKCIIpeCCHUNU Hox r1eHa (B yacTHOCTHM, HOx
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Cl0 m B9) wu, cJaemoBaTeJIbHO, BJMAKLT Ha akKcuaJIbHOEe CKeJIeTHOe
pa3BuUTHE, HO He B penpeccum Inkda-Arf Jokyca. 3STU OTKPHTUA
IIOOUEePKMBAT BaXHOCTb E2F6-Bmi-1 B3aMMOOEMCTBMA WM TOBOPAT O
TOM, UTo Hox wmu Inkda-Arf JIOKYCH PelyJUMPYKRTCS  HECKOJIBKO
oTJMUalmUMMCa Bmi-1-3aBucUMBEIMM MexaHm3MaMy (18) . OcymecTBJIISEeMbE
B HacToAmee BpeMsa MCCJeIOoBaHMA OpennojarainT, uTo Bmi-1 urpaer
pasHHe PoJIM B 3aBUCUMOCTM OT TMIOB KJIETOK M/WUIM CcTagun
Pa3BUTUS. Opyrue T'eHHl, peryynpyeMbe Bmi-1, eme He
UISHTUOUIIVPOBAHH .

Bujio oBHapyXeHO, UTO BHCOKAasS »BKcOpeccusa Bmi-1 mMeeT MeCcTO
B B3JIOKAUEeCTBEHHHX 3abojleBaHUAX, TakKux Kak IUuddysHHEe KPYIHO-B-
KJIeTouHre JmMpoMH (DLBCL), B-kKJeTouHasd HEeXOIXKMHCKag JuMpoMa,
JmMboMa XOIXKKMHA, OCTPHEM MMEeJIOMIHHM JIeMkKo3, KOoJopeKTalbHasd
KapLUMHOMA , KapuMHOMa IIeYueHu, HeMeJIKOKJIETOUHEM pakK JIeTKUX,
KaplMHOMa MOJIOUHOM XeJlel3h M MenyJuiofjlacToMa. MccjemoBaHMe MbIIen
c Bmi-1 “HoxayTHOM” riokaszaJjlo, yTo Bmi-1 HeoBbxoouMm oJis
CaMOOOHOBJIEHU S Kak JIEMKO3HHX, Tak un HOPMAaJIbHEIX
I'eMaTOIIOBTUUYECKMX CTBOJIOBHX KJIETOK.

KpomMe TOTO, CylleCcTBYyeT OOKasaTeJIbCTBO, CBA3HBawiee YPOBHMU
Bmi-1 ¢ TunaMM TIeMaTOJIOTMUeCKMX OIIyXoJleM, B 4YacTHOCTM, C
JIVMbOMOM Bepkurra, MaHTUMHO-KJIETOUHOMN JrMboMO, JIMMbOMOM
XOIXKMHA (21-23), HeXOmKKMHCKOM JIMMOOMOM, HEKOTOPEMU T-
KJIETOUHEMM JIMMbpoMamMu (2, 24-31), OCTPHM MUEJIOMIOHBIM JIEMKO30M U
T-ALL (32-35) . Raaphorst et al BsBamMmMeTHIHN, yTo B JIMMpoOME

XomxKMHa, KiaeTku Pun-liTepuHbepra (HRS) ko-skcHopeccupyioT Bmi-1,

EZH2 n Mib-1/Ki-67. [IOCKOJIBKY cCumMTanT, UTo HRS KJIETKU
IPOUCXOOAT nus3 JIMMPOLIMTOR TepMMHATUBHOTO LHeHTpa, KOTOpPEHIE
SKCIPEeCCUPYIOT Bmi-1, Taxkue JIMMP O LI THL IOOJDKHEL YyTpauuBaTh

COCOBHOCTE BKCIpeccHupoBaThk Bmi-1 (M npuobpeTaTk CHOCOBHOCTE
DKCIIpeccupoBaTek EZH2) no Mepe ux nuddbepeHLIMallMM. OTHM HaOIOIEHUS
TOBOPAT O TOM, UTO JMMbOoMa XOmXKMHa acColuMMpoBaHa C abeppaHTHOM
Ko-nKCcHOpeccuern Bmi-1 wum EZH2 B »THx KJIeTkax (22). OueHka
IONYJIALNN CTBOJIOBHIX KJIETOK OCTPOTO MUEJIOUIHOT'O JemKos3a,
oCyIeCTBJIEHHas van Gosliga et al (36), mokasaja, uTo CD34+/CD38-
KJIeETKM, CIOCOOHHEe OOpasOBHBATE JeMKeMUUueCKUe-JIeNMKOILJIIakKuueCKue

KOJIOHMM Ha cCcyOcTpaTe, OIpelCcTaBJIAKIEM coboM KOCTHEM MO3T, yepes
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10 MeHBIIeM Mepe IOBa payHIOa DKCIaHCUM, [OpeAdCTaBJIsaAJIM KpalHe
He3HaUMTEeJILHOE MEHBIMHCTBO KJIETOUHOMW MHNONyJNAUMM. [OMIOJIHUTEJELHEMN
a”HaJM3 IokKas3aJjl, UYTO DBTa KJIeTouHasda IIONyJALMA SKCIPpeCcCUpyeT
BHICOKMEe ypOBHM Bmi-1 MPHK ¥ MOXeT BH3HBATL ATlPEeCCHUBHBI JIEMKO3 Y
MEINIEM, TOTIa KaK Te KJIEeTKM, KOTOpHe MMeT 0o0Jiee HU3KMEe YPOBHU
Bmi-1 wMPHK, He wMoryT (36). Takue MCCIeOOBaHUSA TOBOPAT 0O
ydacTuy Bmi-1 B pocCTe ONYyXOJM U  KJIEeTOUHOM BBXMBAHUM U
NpenroJjiarawnT LeHTpPaJIbHYI GYHKLIMIO B VHVLIV AU ONYyXOJIL U
IIoOOOepXaHUM paKa M OIIYyXOJIEBHX CTBOJIOBEX KJIETOK.

BeUIO T1OKaszsaHo, UYTO YPOBHM Bmi-1 #MMeRT OIPOTHOCTUUECKYIO
3HAUMMOCTL B HEKOTOPHX THUIax OoNyxoJjen. llpuMep sToTo oOHapyXeH B
OCTpPOM MUEJIOMITHOM JenKose Ha OCHOBaHUU PEsYIIETaTOR

mccJjiegoBaHMA, OLleHMBaKmeIo IIPOTTHOCTHUUECKNE S3HadYeHMA BEICOKUMX

ypoBHe Bmi-1 y 64 [auMeHTOB (32) . Ha oOCHOBaHMM CpPEeIHETO
3HaueHusa Bmi-1 (54,58%), [OauMeHTOB IeJMJIM Ha »OBe TPYINE U
OTCJIEXUBAJIN BEDKMBAaHME . [lauMeHTH c BoJiee HU3KOM Bmi-1

IIOBUTUBHOCTEI (<55%, n=33) uMeJIM 3HauuTeJIbHO 0OoJjlee DOJIIMM OOmmMi
nepmon BEDKMBAaHM A (P=0,0001), 0e3peluOMBHOTO BEIKMBAaHMA
(P=0,0072) u OPOOOJIXUTEJILHOCTE pemmuccum (P=0,0065) 1o cpaBHeHMUD
C mHnauMeHTaMM C 0oJiee BHCOKMMM YpPOBHAMM Bmi-1 (>55%, n=31,
COOTBETCTBEHHO), He3aBMCKMMO OT BO3pacTa TIpynns (32). [IomoOHEM
obpasoM, Van Galen et al (37) mnokas3ajau, UYTO YPOBHM Bmi-1

ABJIARTCA BEICOKO IIPOT'HOCTUUECKUMMM B HM@@VBHO% KPYHHO—B—KHGTOQHOﬁ

JuMpomMe (DLBCL) (37). HeomjacTuueckme KJeTkKM B DLBCL ciayudyaax
IIPOUCXOOAT us B-xkJieTok TepPMUHATUBHOTO LeHTpPpa (GCB) MJIn
IPOUCXOOANUX M3  HUX  KIIETOK (38) . HemarHO OCYIIECTRBJIEHHEE
MMKpPOMa TPUYHEIE aHaJIM3H rokasaJjm, gTO HEeKOTOPHIe DLBCL

beHOTUIIMUECKM HallOMMHalT He-ollyxoJieBele GCB kJIeTkM, ToI'la Kak
HEeKOTOpHE IOEeMOHCTPUPYIT IPOOMIIL DSKCIPEeCcCUM, IIOHNOOHHM IpOodUII0
aKTUBMPOBAHHEX B-kjieTok (ABC) (39).

Kpowme TOTO, nauveHTs ¢ GCB-TIOmoBHEM (GEeHOTUIIOM  MMEKT
3HAUMUTEJIbHO  JIYUNMM  [IPOTHOS3, yeM HalyMeHTH C  ABC-mmonoOHBM
benoTtuniom (40). Bmi-1 OpUlI MOeHTUOMIIMPOBAH Kak OIOMH M3 TeHOB,
KOTOpHEe pas3anuailnT ABC-momo®umit DLBCL (39), (41). IOpyTue TPYIIIH
CBABHBAT IOBHIEHHHE YPOBHM Bmi-1 C TI[IJIOXMM T[POTHO30OM IIPU

MaHTUMHO-KJIETOUHOM  JIMMpoOMe (MCL) , HeXOmXKKMHCKOM  JMUMboOMe U
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oIpyITux Jewkozax (22, 26, 27, 29, 42-44), a Takxe MHOTUMX OPYIUX
TUIIax oIyxoJien, BKJIIOUA A HeVpobilacToMy, TJImodJIacToMy,
TenaToLeJJIIIIAPHY KapUVHOMY u pak MOJIOUHOM XeJIe3H,
KOJIOPEKTAJIbHE, [IpedCTaTeJIbHOM XeJIe3H, JIeTKUX, TacCTpaJibHB U
CJIIOHHEIX  XeJies (45-57) . Taxkxe ObBUIO IIOKasaHo, uToO [IoTep4d
skcHpeccum m3 INK4A JIOKyca MMeeT INIPOTHOCTMUeCcKOoe 3HaueHue (12,
13) . B3sATHEe BMeCTe, 5TU IaHHHE CUJIBLHO IMoOpa3yMeBalT poJib Bmi-1
B pake ¥ TIpenmnojaramnT, UYTO MWHIUOMPOBaHME HEeKOHTPOJIUPYeEMOM
KJIeTOUHOM mOpoJubepaluy OyTeM UHIUOUMpPOBaHMSA OGyHKUMM Bmi-1 wu
CHMXeHMS YPOBHSA Bmi-1 B pakKoBOM KJETKe, ONYyXOJIEeBOW KJIETKe,
CTBOJIOBOM PaKOBOM KJEeTKe MM CTBOJIOBOV ONYyXOJIEBOM KJIeTke OymeT
MMeTb OJIaTONPUATHHM  TepaleBTHUUeCKUM 3bdbexT y TalMeHTOB C
Pas3JIMUHEIMM  TUIIaMM pakKa, o0Cof®eHHO Yy TallMeHTOB, IIOPaXeHHHX
TeMaTOJIOTUUECKYMY PaKOBEMM 3ab0JIeBaHUAMA.

HanpuMep, MCL mnOpencTaBisgeT coOo¥ pelKylk aTpPeCCUBHYKR U
HenszJIeuMMyl B-KJIETOUHYK HEXOIXKMHCKYH JMMOOMY, KOTOpas SABJILeTCH
pebpakTepHOM (To ecThb, Pe3UCTeHTHOM K TPaIULMOHHON
XVMMOTepalumn) u accounmupoBaHa c IIJIOXMM  [OPOTHO3OM. MCL
xapakTepusyercsa t(11;14) (gl3;9g32) TpaHCJoOKalMely, T[IPUBOLOAMEN K
aMIIMOUKaIMM ¥ CBEepPXDKCIpeccuu TeHa Bmi-1 polycomb T'pyInnH,
KOTOPHM HOPMaJIbHO OYHKUMOHUPYET nJisa CaMOOBOHOBJIEHNU A
TeMaTOlODTUUECKNX CTBOJIOBHX KJIETOK, HO ofJjladaeT CIOCOOHOCTEIO
VMHIOIYIMPOBATE OIYXOJM IIPY €TI0 CBEepX3KCIPpeCCUM.

MHOXeCTBeHHas MHeJioMa nperncTaBJIgeT cobom elle OOHO
baTanvpHOe B-kJjieTOuHOE 3JIOKaUeCTBeHHOE 3aboJieBaHue,
XapakTepusyomeecsa aKKyMyJsalMel aHOMAaJILHHEX IIJIa3MeHHHEHX KJIETOK B
KOCTHOM MO3Te. CTaHIapTHasd Tepalusa OJS MHOXeCTBEHHOWM MUEJIOME
aHaJloTMYHa Kypcy mjasa MCL u OOHUHO COCTOMT M3 KOMOMHUPOBAHHOM
XYMMOTepalnuu, KoTopas dYacTo OpusBoomT K 60-70% orBeTOoB. OIDHAKO,
y OOJBIMHCTBa MNalMeHTOB CO BpeMeHeM OyIOyT BOBHUKATL PEUUONVBH,
OCTaBJIAA MOJIA [allMeHTOB OTPaHWUeHHHEe TepaleBTHUUeCKNEe OILUN.
HemaBHO OCymeCTBJIeHHOe IMpOoOUIMPOBaHME TEeHHOM 3KCIPEeCcCUM KJIIETOK
MHOXECTBEHHOM MMEJIOMH BHSABMIIO TIIOBHIIEHHYK B3KCIOpeccuio Bmi-1 1o
CpPaBHEHMIO C DKCIPEeCCHel B HOPMAaJIbHEIX KJIeTKax ILJla3Mbl, dYTO OBLUIO
IIOOATBEPXIEHO METOINOM MMMYyHOOJIOTTMHTA.

Bru1o IIOKasaHo, uTo Bmi-1 peryimpyeTCcAa TPAHCKPUIILIMOHHO
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PAOOM pPas3JIMYHBIX GQaKTOpOB, BKJYasa SALL4, FoxM1l, c-Myc, E2F-1 wu
Mell8. Bmi-1 wm SALL4 4BJIAKTCA IIpednojlaraeMeMM OHKOT'eHaMM,
KOTOPHE MOOYJIMPYIT I[LJIOPUIIOTEHTHOCTE CTBOJIOBHX KJIETOK UM MIpPaKT
POJIb B JIeMKeMMI'eHese (KOTOPHM TaKXe Ha3HBalT JEMKEMOTEeHE30M) .
Takxe OBJIO IIOKa3aHO, UYTO MbIIMHEE Salld mMI'paiT CyleCTBEHHYI POJIb
B IHIOOOepXaHUM CBOMCTB ES (5MOPMOHAJIBHHX CTBOJIOBHX) KJIETOK U
KOHTPOJIe MeTaboJIMUeCcKOoTo MIYTU IPUMMUTUBHOM BHYTPEHHEeM KJIeTOUHOM
MaccH. Yang et al IOpoIdeMOHCTPMPOBAJM, UYTO TPAHCKPUILUMSA M3 Bmi-1
IIPOMOTOpPa 3aMeTHO aKTUBUpYyeTcsa rnocperncTBoM SALL4 mo3a-3aBUCHMEM
obpazoM (35). Forkhead box TpaHCKPUILUMOHHEM dakTop FoxMl
SKCIPECCUPYETCSA B INPOIMOEPUPYRIMX KJIeTKax, M OBJIO IIOKa3aHO, 4To
OH oCyIleCcTRBRJIAET TIOBHINAIIIYIO pPeTryJIALnID YPOBHEN Bmi-1 B
TpaHchopMMpoOBaHHEX NIH 3T3 KJeTKax B OTBET Ha OKUCIUTEJILHLM
cTpecc depe3 Cc-myc akTuBaumio (58). Bmi-1 romoJsior, Mell8,
IeiCTByeT KaK CUJIBHEM penpeccop Ha B»Bkcopeccun Bmi-1. Bmi-1
[IPOMOTOPHAaA 06JIaCTb  COLOEPXUT byHrKUMOHaJNBHEYM  E-box, uepes
KOTOpEM C-Myc u Mel-18 MOTYT pPeryJMpoOBaThL BKCOpeccuo Bmi-1.
[TockoJibky Mell8 ocymecTBISeT OayH-PeIVyJIALUK BDKCIpeccum c-Myc, u
Bmi-1 dgBaseTcd MUIIeHBI C-MycC, 5TM »OaHHBE TOBOPAT O TOM, UYTO
Mell8 peryiamupyeT BSKcIOpeccuio Bmi-1 dyepes pemnpeccuo c-Myc B
opolecce KJETOUHOT'O CTapeHMsa, TakuM ofOpa3oM, CBA3BBag c-Myc u
polycomb o¢yHkIMi (59). IlomoOHEM 0OpasoM, IIOABUBIIEeCHS HeIaBHO
cooBmeHMe TIpennojaraeT, d4YTo E2F-1 Takke MOXeT pPeIlyJIMPOBAaTh
YypOoBHM Bmi-1 B HeupoBjgactomMe (60). Bmi-1 #OpoMOTOp COIEPXUT
npennojlaraeMell callT CBA3HBaHMa E2F, HeoOXOIMMHY IJIS aKTUBaLUU
Bmi-1 0OpoMOTOpP-3aBUCHUMOM PeNopTepHOM KOHCTPYKIMM [IOCPEeldCTBOM
E2F-1. He coofmaljioCk HM O KaKOM I[IOCT-TPaHCKPUIILVMOHHEM WJIM IIOCT-—
TPaHCJAUMOHHOM KOHTpPOJIE NPOIYKIUMM Bmi-1.

He oTpaHMUMBasACE TeOopUeM, coeluHeHUs OGopMyJH (1) WM UX
bopMEI, ONMCaHHEHE B HaACTOAMEeN 3adBKe, aKTUBUPYIT alolTHUUeCcKHre
nyTH, Kak OlpenejyleHO IIO0 DKCIPEeCcCHUMM aHHeKCHHa-V, a Takxe
pacmernieHue noJgu (ADP-pmuboza) noamMepa3w (PARP) m kacnas3e—9 u
Kacrnase-—7. AHaJM3H KJIeTOUHOI'O LMKJIA KJETOK, O0O0pa®OTaHHEX 3THUMU
COeIVMHEHNAMN  QOPMYJIEL (I) Wi UX bopmamu, OOIIOJIHUTEJIBEHO
NPOOEeMOHCTPUPOBaIM OJOk B G2/M dase C [OCHenyolyM pPa3BUTHEM

[IOJIUILJIOUOVM . OTU OTKPEITMA T'OBOPAT O TOM, UWTO Bmi-1 Takxe MOXeT
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UI'paTk poJb B [OHK penapaluM M/UIM PeTyJauMsga MUTO3a. COeIMHEHUS
bopMmyJsiel (I) wmaIm mx QOpPMH, OIMCAaHHEIE B HaCToOAMeM 3asaBKe,
ABJIAITCA IIOJIE3HBEIMM MHITUMOUTOpaMM QYHKIMM Bmi-1 ¥  BHE3HBALT
CHMXeHre ypoBHA Oeynka Bmi-1 wu, TakuM of0pasoM, OpelcTaBJISiT
cofoM IMOoTeHLMaJIbHHE TepaleBTUUeCcKMe cCcpelcTBa IJg Jiodol pakoBOM
KJIETKHU, ONIyXOJIEBOM  KJIETKU, CTBOJIOBOM  PAKOBOM  KJETKU  WUIU
CTBOJIOBOM OIIYXOJIEBOM KJIETKM, KOTOpPas UPe3MEepPHO BKCIpeccupyer
Bmi-1. Kpome TOTO, coenmMHeHMsa ¢QopmyJiel  (I) WM ¥X  (QOPMEH,
ONMCaHHEHE B HacTodmeM BadBKe, MHIUOUPYIOT OOYVHKIMIO Bmi-1 u
CHMXalT VYPOBHM Bmi-1 B cpele CTBOJIOBHIX PAaKOBEX KJIETOK WU
CTBOJIOBHIX OITYyXOJIEBHX KJIETOK WU, TakMM  ofOpasoM, ABJIAKTCSA
[IOJIE3HEMM IJISS TapTeTUPOBaHUA IIONYJISLUUNM PaKOBHX KJIIETOK, KOTOPHE,
Kak OBJIO IIOKa3aHo, ABJIAKTCSH PEe3UCTEHTHHEMM K  CyMeCTBYKIUM
TepalnsaM (HanpuMep, TaKMM, KOTOPHE VICIIOJIb 3YIOT
XVMMOTepaleBTUUeCKMe CcpelcTBa, IOpelcTaBjdomme cobdolr ©OoJbpmnre U
MaJltle  MOJIEKYJIHL, U JIYUYEeBYK Tepalmvo, a TaKXe HallpaBJIEHHO
oelic TRy IMe Tepalnu, KOTOPHE [IpenMyIeCTBEHHO IelcTBYIT,
Hepas3bopuMBO IIOBpeXOasd MUTOTHUUECKME KJIETKHU) .

B HacTodmeM BasBKe, IIpeldcTaBJieHHasd KypcusoM édopma “Bmi-17,
€CJIM He YyKa3aHO MHOe WM SBHO He CJledyeT M3 KOHTEeKCTa ONMCaHUd
nz30bpeTeHnss, OTHOCUTCS K Bmi-1 rTeny. dopMma, NOpedcTaBJIeHHAS He
KypcuBoM “Bmi-1”, mOpencTaBJeHHas 3arJjlaBHEMM OykBamy dopma “BMI-
1”7 wuiam TepMuH “Bmi-1 ©OeJiok”, eCcJM He YyKaz3aHO MHOe WM SBHO He
cyjenyeT M3 KOHTEeKCTa OIMCaHUsa M300peTeHMs, BCe OTHOCATCS K Bmi-
1 Bejaky.

Kak OH MCHOJIL3YeTCs B HacToAmeM 32asBke, TepMMH “MHIUOUTOP
Bmi-1” wmiau ¢pasza (MJIM ee BapPMaHTH) “MHIUOUPYT OOyHKUMIO Bmi-1 u
CHWXAKT YPOBEHB Bmi-1" OTHOCATCH K [IOCT—TPaHCIALUNOHHOMY
MHIUbUpoBaHMo O(OyHKUMM OeJika Bmi-1 u nocjenyoueMy pPa3JIoXeHUo,
OPUBOOAMMUM K IIOHVMXEHHHM YPOBHAM ©OeJika Bmi-1, OpuCyTCTByKOMEeIO B
OIIyXOJIEBOM OKPYXeHMM, BKJUasgs, HO He OI'paHMUMBAACL STHM, 1h
vitro m in vivo OKPYXEHMS, BKJIOUAKIME PaKOBHE CTBOJIOBHE KJIETKU
WV OIIYXOJIEBEHE CTBOJIOBHE KJIETKM, WJIM PaKOBHE CTBOJIOBHE KIETKU U
OIIYXOJIEBEHE CTBOJIOBHE KJIIETKMU.

B COOTBETCTBMM C HaCTOAMMM OIMCAaHMEM, COeOUHeHUS QOPMYyJIH

(I) miam mx GOPMEI, KOTOPHEe MUHITUOUPYIT OyHKUMIO Bmi-1 ® CcHMXawoT
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YpOBeHb Bmi-1, Takxke MHIUOMPYIT OpoJiMdpepalnio OMNYyXOJIEBHX KJIETOK
in vitro m 1in vVivo ¥ [OBHNAKRT UYYBCTBUTEJLHOCTL BHYTPEHHE
PEe3UCTEeHTHHX [IONYyJAUMM (HaopuMep, “PakKOBEX CTBOJIOBHX KJEeTOK”,
WOy X0OJIeBHX CTBOJIOBEIX KJIeToK” W u Tex u OIPYTUX) K
XUMUOTepaleBTUUE CKUM cpencrBaM. CoofBmalsoch o} TIOBHIIEHHOM
SKCIpecCcUuM dejioBeueckoIo Bmi-1 Bo MHOTMX ofOpaslax paka U
PakKoOBEX KJEeTOUHHX JMHMaAxX (2, 42, 51, 56, 61-68). ABTOpamMm
HacCcToAmeTo M300peTeHUsa OBUIM MOSHTUOUUIUMPOBAHH COeOMHEHUS QOPMYJIH
(I) miam ux OGOPME, KOTOPHE MHIMOMPYIT (YHKUMIO Bmi-1 ¥ CHWXAT
YPOBEHD Bmi-1 in vitro u in vivo, e} OIOHOBPEMEHHHM
VHTUOUPOBaHUEM pocTa Oy XOJIEBHIX KJIETOK u pocT
KCeHOTpPaHCIJIaHTaTa in vivo.

OmvH BapMaHT BOILJIOWEHU n300peTeHUd, OTNIMCAaHHOTO B
HacToAmeM 3asBKe, HalpaBJIeH Ha CIHocod UMHTUOMpPpOBaHMA QYHKLUUU
Bmi-1 ¥ CcHMXeHMS YPOBHSA Bmi-1 @OJjda JedeHMsa paka, OINOCPeIOBaHHOTO
Bmi-1, v HYXIaKnIeToC B 2TOM CcyOBeKTa, B KJIIOU AI0MMUM
KOHTaAKTUPOBaHMEe KJeTKM CyObekTa, MMellel IIOBBIIEeHHEEe YPOBHIMU
Bmi-1, C KOJMUECTBOM coenuHeHUS QopMyJH (I) miam ero QopmoM, TIIe
KJIeTKa BhHOpaHa M3 PaKOBOM KJETKM, OIIyXOJIeBOM KJIETKM, CTBOJIOBOMU
PaKOBOM KJIETKM WJIM CTRBOJIOBOM OIYyXOJIEBOM KJIETKM, OIIpenejieHue
50PEeKTUBHOTO KOJMUECTRBa coenuHeHuda o¢opmysn (I) wmiam ero GoOpMH,
KoTOopoe wMHTUOMpYeT OyHKIMIO Bmi-1 B KJeTke, M 3aTeM BBeleHUe
20PeKTUMBHOTO KOJIMUeCTBa coemuHeHusa Q(opMyJiH (I) MiIM ero QOPMH
CYDBEKTY .

Opyrou BapMaHT BOILJIOWEHM A n300peTeHnd, OIIMCAaHHOT' O B
HacToAmelM 3asBKe, HalpaBJIeH Ha CIHocod MHTUOMPOBaHMUA QYHKLUUU
Bmi-1 ¥ CcHMXeHMS YPOBHS Bmi-1 @OJjsa JiedeHMsa paka, OINOCPEeIOBaHHOTO
Bmi-1, vy HyX»gawomerocd B 5SToM CcyObLeKTa, BKJIOUAKIKY BBeleHUE
CyDBeEKTY 30PeKTHMBHOT'O KOJIMUECTBAa COeIMHeHMS QOopMyJiHl (1) MM ero
GOPMEL.

IOpyrou BapMaHT BOILJIOWEHU A nz3o0bpeTeHmd, OIIMCAaHHOTO B
HacToAmen 3a4aBKe, HalpaBJIeH Ha crioco® JleueHunsa paka,
OIIOCPENOBAaHHOTO Bmi-1, N HyXIOanlerocs B 2TOM cyOBeKTa,
BKJIOUAKIMM KOHTAKTUMPOBAaHME KJIETKM CyObeKTa, MMeklel IIOBHBIIeHHBE
YPOBHAMM Bmi-1, C KOJMUECTBOM CcoeIMHeHuA ooopMyJE (I) MM ero

bopmMmoM, THe KJEeTKa BHOpaHa M3 PaKOBOM KIJETKM, OIIYyXOJIeBOM
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KJIETKM, PaKOBOM CTBOJIOBOM KJIETKM MJIM CTBOJIOBOM OIIYyXOJIeBOMU
KJIETKU .

IOpyro  BapuaHT BOILJIOIEHUA  M300peTeHud, ONMCAaHHOTO B
HacToAmeM 3asBKe, HalpaBJIeH Ha Ccrnoco®, IOOMNOJHUTEJLHO BKJIIOUAIMNA
KOHTAKTUPOBaHMEe KJEeTKMu CcyObeKTa, UMeKmel IIOBHIeHHBEe YPOBHAIMU
Bmi-1, c koJIMUeCTBOM coeIamHeHMs GopMyJH (I) uam ero dopmoM, Ime
KJIeTKa BHOpaHa M3 PakKoBOM KJIETKM, OIYXOJIEBOM KJIETKM, PaKOBOM
CTBOJIOBOM KJIETKM MJIM CTBOJIOBOM OIIYXOJEBOM KJIETKM, OlIpenelileHue
20PeKTUMBHOTO KOJMUECTBa CoOeOuHeHUsa o¢opmyJiel (I) maIM ero QOopME,
KoTopoe wuHITHUOMPpyeT OyHKIMIO Bmi-1 B KJIeTke, U 3aTeM BBeIeHUe
50PeKTUBHOTO KOJMUYEeCTBa CcoeOuMHeHUsa Q(opMyJiH (I) wMiIM ero QOPMH
CYDBEKTY .

IOpyrol  BapuaHT BOILJIONEHUA  M300peTeHusd, ONMCaHHOTO B
HacToAmeM 3asgBKe, HaOpabJieH Ha crIocod, B KOTOopoM 30deKTUBHOE
KOJMUEeCTBO coelIuHeHUsa OQOopMyJIHl (I) mIM ero QOpMH, olIpenejleHHOe
0JS UVHIUOMpOBaHMA QyHKUMM Bmi-1 B KOHTAKTUPYyEeMOW  KJIeTKe,
CHMXaeT YPOBHM Bmi-1 B KOHTaAKTUPYEMOM KIIeTKe.

OovH BapMaHT BOIJIOmMEeHUSa crnocoba, OIMCAHHOTO B HacToOdmen
3adBKe, BKJIOUaeT BBeOdeHMe 50OPeKTHMBHOTO KOJMUECTBa COeIMHEHUMA
bopMyJiel  (I) MM ero OQOpMH OJIA MHIMOMpOBaHMA OQyHKUMM Bmi-1 B
PakKoBOM KJeTke 1in vivo mam in vitro, B OIOyxoJIeBOM KJIeTke 1in
vivo mwam in vitro, B DONYJALMM PaAKOBEX CTBOJIOBHX KJIETOK 1n vivo
WM in vitro MM B HOONYJALUMM OIIYXOJIEBHX CTBOJIOBHX KJIETOK 1n
vivo mim in vitro.

OovMH BapMaHT BOIJIOmWeHUs crnocoda, OIMCAHHOTO B HacToOdgmeM
3agaBKe, BKJOUaeT BBeldeHMe 5HOOeKTHMBHOTO KOJMUECTBa COeIMHEHUS
bopMmyJiel (1) MM ero GOpME OJIS CHMXEeHMA YPOBHA Bmi-1 B pakoBOHU
KJIeTKe 1in vivo mam in vitro, B 0OOyxXoJIeBOM KJIeTKe in vivo mjimM in
vitro, B HONYJALUMM PaKOBHX CTBOJIOBHX KJIeTOK 1n Vvivo wim 1in
vitro, MM B HNONYJSUMM OIIYXOJIEBHX CTBOJIOBHX KJIETOK 1n Vvivo MM
in vitro.

OovH BapMaHT BOIJIOmeHUsa crnocoda, OIMCAHHOTO B HacToOdgmen
3adaBKe, BKJOUaeT BBedeHMe 50OPeKTHMBHOTO KOJMUECTBa COeIMHEHUMA
bopmysiel (1) wiam  ero QOpPMEL OJS MHIMOMPOBaHMA HpoJindepalru
PaKOBHX KJIETOK, MOpoJudepallM OIIYXOJIEeBHX KJIETOK, OIpoJudepalnu

PaKOBEIX CTBOJIOBEIX KJIETOK WJIN nponm@epaumm CTBOJIOBEX OIIYXOJIEBHEX
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KJIETOK.

OnuH BapMaHT BOILJIONEHM A nz3obpeTeHms, OIIMCaHHOTO B
HacToAmeM 3asdBKe, BKJOUAeT IIPMMEeHeHMe CoeIMHeHUS OQopMyJiel (1)
wim ero GQOpMHL IOJIS I[IOJIYYEHMS JIEKapCTBEHHOT'O CpelncTBa IOJid
UHTUOUPOBAHUA QYHKUMM Bmi-1 M CHMXeHMS YPOBHS Bmi-1 mjs JedeHUSd
paka, oOIlocpenoBaHHOTO Bmi-1, y HyX»jawomerocsa B D2ToM cCcyObekTa,
BKJIDUAKIee BBeldeHMe 52PQeKTMBHOTIO KOJMUEeCTBa JIeKapCTBEHHOTO
cpencrTea CyOBEKTY.

He oTpaHMUMBasAChL Teopuel, J0OOM TUII Ppaka, OIloCpeldoBaHHHM
WM BaBUCUMBI OT IIPUCYTCTBMSA UpPe3MepHO BDKcIpeccupyemMoro Bmi-1,
MOXHO JIEUMTL B COOTBETCTBMM C LeJIeBBEIM MCIOJIL30BaHMEM COeIMHEeHUM
bopmyJsiel (I) miam Mx GopM, OINMCAHHEIX B HaACTOAmeM 3asBKe.

Kak OH MCHOJIb3yeTCsa B HacCTOAmeM 3asBKe, TepMMH “pak”
OTHOCUTCS K KJeTKaM, B KOTOPHX Bmi-1 abeppaHTHO D2KCIPEeCCUPYEeTCH
WM Upe3MepHO BKCIpeccHUupyeTcd, M KJIeTka 3aBUCKUT oT Bmi-1, uTo
KacaeTcsa e€e BEXKMBAHMA WIM [OpoJiMdpepalnu. He orpaHMumMBasaCh
Teopuel, KJIETKM MOTYT OHBTHL JIMOO CTBOJIOBO-NOINOOHEMM, JMbOO OoJee
InbdepeHIMPOBAHHEIMM, HO KJI€eTkKa 3aBMCUMT oT Bmi-1 B ToMm, UTO
KacaeTcsda BO3MOXHOCTM HEKOHTPOJMPYEMOTO KJIETOUHOTO IeJIEHUSd WU
PasBUTUA PE3UCTEHTHOCTM K LUTOTOKCHUUECKUM, XUMMOTepalleBTUUeCKUM
cpencrBaM.

B OpyroM BapuaHTe BOILUJIOWEHMA M300peTeHusd, TepMMH “pak,
olocpeloBaHHEM Bmi-1” oTHOCHUTCH K pPaky, XapaKTepus3yoleMycCs
KJIeTKaMM MWJIM (pakKlumed KJIeTOK OoT OO0JIbBHOT'O pPaKoM IIallMeHTa,
KOTOPHE CBepx3KCcHOpeccupyioT Bmi-1, [0 CpaBHeHMIO C KJeTKaMM OT
naumeHTa 06e3 pakoBOTro 3abojieBaHMA (TO eCTh, [alMeHTa y KOTOPOTO
He OOHapyXeH pak, Kak olpelelJIeHO TPaIMIMOHHEIMM METONaMM, TaKUMU
kak MPT, koMIbOTepHas ToMOoI'padmsa M T.H.). AJBTEepHaATHMBHO, TepMWUH
OTHOCUTCH K KJEeTKaM WIM QpaKUMM KJIeTOK OT OOJIBHOTO pPaKOoM
nalnureHTa, KOTOPHE, [0 CpPaBHEHMIKD C KJIeTkaMu OOJIBHOT'O pPaKOM
IalMeHTa M3 OKPpyXallMX HOPMAaJIbHHX TKaHeM, SKCIPpecCHUpPY T YpPOBeHDb
Bmi-1, KOTOPHEM OTJIMUaeTCda TeM, UYTO OH II0 MeHbllel Mepe Ha 2%,
4%, 8%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 5b5%, 60%,
65%, 70%, 75%, 80%, 85%, 90% wmimm 95% OoJblle, KaK OIIPeNeJIEHO
JoOeM  crioco®oM, OOBUHO MCIOJbL3YeMBIM B IJaHHOM o6JlacTu, WK

ONMCaHHEIM B HaCTOAlleM 3asBKe, Halpumep, B UOA.
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He wuMmelmme  OTPaHUMUMUTENILHOTO  XapakTepa IOIpPMMEpH  paka,
oImocpeloBaHHOTO Bmi-1, kOoTopoe MOXHO JIeUMTL C I[IpeldHa3HaueHHHM
OJIS 2TOTO IIPMMEHeHMeM, OIMCAaHHEIM B HaCTOAmelM 3adBKe, BKJIOUALT:
JIEMKO3H, Takue Kak, HO He OTI'PaHMUMBaAACL STHM, OCTPHM JEWKO3,
OCTPHM  JUMOOUMTAPHEM JIEeMKO3, OCTPpHEe MMUeJIOUMTapHBEe JIeMKO3H,
TakMe Kak, MUeJIOBJIaCTHHEM, IPOMMUEeJIOUMTAPHLM, MUeJIOMOHOUMTAPHLIM,
MOHOUMTAPHEY U DBPUTPOJIEMKOSBE ¥ MUEJIOOUCIJIACTUUECKUM CHUHIOPOM;
XPOHMUECKMe JIeMKO3H, TakMe Kak, HO He OTI'pPaHMUMBASICE DTUM,
XPOHUUECKUN MUEJIOUUMTAPHHM (TPaHyJIOUMTAaPHHM) JIelMKo3, XPOHUUeCKUM
JIMMOOLN T apPHBIM JIeMKo3, BOJIOCHCTOKJIE TOUHLIM JIeMK0o3; MCTHUHHYIO
IOJIMUMUTEeMMIO; JMMOOME, TakMe KakK, HO He OoI'PaHUUMBAACEH DSTUM,
JuMboMa XOmIXKMHA, HEeXOIXKMHCKAaSa JMMOOMa; MHOXECTBEHHEE MMEeJIOMH,
TakMe KakK, HO He OoT'paHMUMBASAChH STHUM, BAJOTEeKyMas MHOXeCTBeHHAasd
MMeJIoOMa, HeceKpeTopHasd MMeJioMa, OCTeOoCKJepoTHuueckas MuejioMa,
placancer—-kJeTOUHHM  JIeMKO3, coJiMTapHas placancer-umMToMa U
SKCTpaMenyJJIgpHasa placancer-uuTomMma; MaKpOTJIOOYJINHEMUIO
BaJboeHCcTpeMa; MOHOKJIOHAJILHYIO TaMMalnaTrio  HesaCHOTO reHesa;
noBpoKadeCTBEHHYID MOHOKJIOHAJILHYD TaMMarnaTuio; OO0JIe3Hb  TSXKeJBEIX
lerney; CapKOMB KOCTeM M COeIMHMUTEJILHHEX TKaHelM, TakMue KaK, HO He
OTpPaHNUYMBaAChL 2TMM, CapKoMa KOCTM, OCTeOoCapKOMa, XOHIOpocapKoMa,
capkoMa IOMHT'a, TIMIT'aHTOKJIETOUHad capkoMa, OombpocapkoMa KOCTHU,
Xopooma, nepuocTalbHasa capkomMma, CapKOMEI MATKUX TKaHelu,
aHTMocapkoMa (TemMaHTmMocapkoMa), ¢udpocapkoMma, capkoMa Karmomu,

ﬂeﬁOMMocapKOMa, JINIIOCapKoOMa, HMM@aHPMocapKOMa, HeBpHUJIeMMOMa,

pabioMmocapKoMa, CHMHOBMAJILHASA capkomMma; TJIMaJIb HEe OIIyXOJIN
T'OJIOBHOT'O MO3T'a (ToO ecThb, TJIVMOMEH) , Takme Kak, HO He
OTpPaHMYMBafaACh 2TUM, acTpouuTOMA, PIeHIVMaJIbHa g TJIMoMa,

OJIMTOIEHOPOTJIMOMA, TJIMoMa CTBOJIa  TOJIOBHOTO  MOB3Ta, TJIMoMa
ONTUUECKMX NnOyTel, 1mudbdys3Had HacJeICTBeHHad IIOHTMHHad TJIMOMAE,
CMemaHHasa IJmoMa (To ecTh, OJMUToacTpoUMTOMAa), IJmodjlacToMa,
MYyJIETHOOPMHAS TJmMobJjacToMa, HeIJIMaJlbHas OIIyXoJbk, HeBPpUJIeMMOMA
CJIYXOBOT'O HepBa, KpaHMOQapMHIMOMA, MeOyJJIiofJjlacToMa, MEeHMHIMOMA,
IMHeOUMTOMa, IIMHeoBJacToMa, IepBMUHAasa JmMMPoMa TOJIOBHOTO MO3ITa;
PakKk MOJIOYWHOM KeJle3h, BKJIOUas, HO He OI'PAaHMUMBASICE DTUM,
OYKTAJIbHYID  KaplWHOMY, aleHOKAapPLUVHOMY, JIOBYIIAPHYIO (pakoBas

KHeTKa)KapHMHOMy, MHTpaHYKTaﬂbHHﬁ pak, MeﬂyHHHpHHﬁ pakr MOJIOUHOM
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XeJle3h, MyLMHOS3HEM pak MOJIOUHOM XeJle3h, TyOYJIAPHHM pakK MOJIOUHOM
XeJle3H, NaOMJIJIAPHBM pak MOJIOUHOM XeJle3H, ©OoJie3Hb IlamxeTa U
BOCHAJUTEJILHEM pPakK MOJIOUHOM XKeJie3H; pak HaOllOUeUHMKOB, TaKou
Kak, HO He OTpaHUYMBAaACh DTUM, beoxpomMoumMTOMA u
AIPEeHOKOPTHKAaNIbHAS KaplMHOMAa; pak NMUTOBUIHOM XeJie3h, TaKoM Kak,
HO He OT'pPaHMUMBaACh BTUM, IaOWJJIAPHEM WM QOJIIMKYJISPHEM pak
MUTOBUIHOM  XeJIe3H, MeOyJIJISPHEIM  pakK  MUTOBUIOHOM  XeJIe3H U
aHarJlacTUUeCcKUy  pak MUTOBUIHOM  XeJIe3H; paxk  IIoIXeJIyIOUHOM
XeJle3u, TakKo¥ Kak, HO He OI'pPaHMuMBasCh DSTUM, MHCYJMHOMA,
TacTprHOMA, TJIIOKATOHOMA, BUIIOMA, COMaATOCTAaTUH-CeKpeTHUpYIIa I
OIIYX0JIb u KapUMHOUIHA A WIIN OCTPOBKOBO-KJIeTOUHAaS OIIYyXOJIb
IIOIKEJIYOOUHOM XeJle3H,; TUIlodM3apHEe pakoBHe 3abojileBaHUA, Takue
Kak, HO He oOTpaHMUMBAACE D2TuM, ©0OoJie3HbL KymMHTa, OIPOoJIaKTUH-—
CekpeTHpyKMas OINYyXOoJb, akpoMeTalusa M 1IuadeT insipius; TJla3HHe
pakoBHe 3aboJjieBaHUA, TakMe KakK, HO He OTI'paHMuUMBasAChL DTHUM,
MeJlaHoMa Tjasa, Takasd Kak MeJlaHOoMa panyXHOM 0B0JIOUKHA,
XopounaJbHasg MeJlaHOMa u MeJlaHoMa LUMJIMAPHOT O TeJa u
peTnHOOGJacToOMa,; BaTMHAJLHEM pak, TaKoM KaK IIJIOCKOKJIeTOuHasd
KapluMHOMa, aleHOoKaplMHOMa WM MeJlaHOMa; paK BYJBBH, TaKoM Kak
[IJIOCKOKJIETOUHA A KapluHOMaA, MeJIaHOMa, aleHOKaplLMHOMA,
fazaJIbHOKJIETOUHAad KaplMHOMa, capkoMa M 06oJie3Hb IllamkeTa; pak
menKm MaTKM, TakKom Kak, HO He OTpPaHN4YMBAasaCh 2TUM,
IJIOCKOKJIETOUHAaS KapLMHOMa UM aleHoKaplMHOMa,; Pak MaTKM, Takon
Kak, HO He OI'PaHMUMBAACEL DSTUM, BHYTPpMMATOUHAaS KaplMHOMa U
capkoMa MaTKM,; pPak SMUYHMKOB, TaKoM Kak, HO He OTI'PaHMUMBAICH
STHM, DSIOMUTeJMralJibHasd KaplUMHOMa SAUWUHMKOB, IIOTPAaHMUHEE OIIYyXO0JIH,
TepMUHOTeHHEHE OIyXOJM U CTpoMalJlbHBEEe ONYyXOJM; Ppak OuleBoIa,

TakKoM Kak, HO He OTpPaHM4YMBaAChE STVIM, IIJIOCKOKJIE TOUHLIM Pak,

aJeHOKaplMHOMA, ameHOMIHAS KMCTO3HAaHA KapLMHOMA,
MyKOSIMUIePMOUIHA I KaplMHOMa, aleHOCKBaMO3HAad KapLMHOMA,
capkoma, MeJlaHoMa, placancer-uuTomMa, fopomaBUaTHIL pPakK U

MeJIKOKJIETOUHEM pak (pakoBad KJIeTKa); pak XxejlyIkKa, TakKoM KakK, HO
He OTPaHNUMBAaACEH STUM, amjeHoOKaplLMHOMA, TPUOOBUIHO
paspacTanmaiaca (nosmnounHasd) , A3BeHHasd, [IOBEPXHOCTHO
pacrnpocTpaHapmasacsa, IIUddy3HO paclIpocTpaHAKmascsad 3JI0KadeCTBeHHad

JMbomMa, JINTIOCapKOMa , dpubpocapkromMa u KaplMmHOCapKoOMa , Prakr
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TOJICTOM KMUIIKM; PakKk HpHMOﬁ KKV, Pak IIedYeHN, Takom Kak, HO He
OT'pPaHNUYMBaACh STVIM, rellaTolieJUInJIAPHAaA KaplMHOMa u

TenaTobjlacToMa ; Par XeJIUHOI'O IIYy3EIpPA, TakoMm Kak aldeHOKaplMHOMa ,

XOJIaHTMOKaAPUVMHOMEI, Tarne Kak, HO He OT'PaHNUYMBaAACHE STVIM,
IIallMJIJIAPHEIE, Y3JIOBEIE u nm@@ysHme; rak JIeT KX, Takom Kak
HeMeJIKOKJIE TOUHEM rakx JIeTKU1X, IIJIOCKOKRJIETOUYHAaA KaplIrMHOMa
(SHMﬂepMOMHHaH KapHMHOMa), adeHOKaplMHOMa, prnHOKﬂeTOQHHﬁ Par

M MEeJIKOKJIETOUHHM pakK JeTKMxX; TeCTUKYJIAPHBEM pak, TaKoM Kak, HO
He OT'pPaHNUMBaACh STUM, TepMMHAJIbHEE Oy XOJIN, CEMMHOMH,
aHallacTudeckas, KJjlaccuueckad (TUIOMYHaA), CclepMaTouuTapHas, He-
CeMMHOMa, SMOpPUOHAJIbHA A KapLuuHOMa, TepaTouOHad KapLUMHOMaE ,
XOpMOKaplUMHOMa (ONYyXOJIbE XeJITOUHOTO MeMKa), pak IOIpeldcTaTelIbHOM
XeJle3H, TaKoM kKak, HO He OTpaHMuMBafACh DTHM, IpocCTaTUUdecKasd
VMHTpasnUTeMallbHasd HeoIlJla3Msa, aleHOKaplMHOMa, JelMoMMocapkKoMa U
pabmoMrocapKoMa; pak IIOJIOBOI'O WJeHa; PaK POTOBOM I[OJIOCTH, TaKOU
Kak, HO He OI'paHMUMBafACL BTUM I[LJIOCKOKJIeTOUYHasa KapLMHOMA;
0azaJIbHEML  pPakK; pak CJIIOHHEIX — XeJles, TaKou Kak, HO He
OT'PaHNUMBAaACE STUM, aleHOKapLMHOMAa, MyKOSIMIEepMOMIHAaA KapLMHOMAa
M aOeHOKMCTO3Had KaplUMHOMa; paK ITJIOTKM, TakKoM Kak, HO He
OTPpaHUUMBAACE STUM, ILIJIOCKOKJIETOUHEM pak U OOopomaBUaTEM pak; pak
KOXM, TakoM KaK, HO He OI'paHMUMBASACH DTUM, 0Oas3alIbHOKJIeTOUHAS
KapLMHOMa, IIJIOCKOKJIETOUHAA KaplLMHOMa M MeJlaHOMa, I[IOBEPXHOCTHAA
MeJIlaHOMa, y3JioBasa MeJlaHOMa, MeJjlaHOMa Tulla 3JI0KadeCTBEeHHOTO
JIEHTUTO, akpajlbHasd JEeHTUTMHO3HAasA MeJlaHOMa,; pakK Iouek, TaKou
KakK, HO He OI'paHMuUMBafAChL 5STHM, I[IOYEUHO-KJIETOUHAad KapLMHOMAE,
aleHOKapliMHOMa, TIulepHedpoma, o¢(ubBpocapkoMa, NepexOoOHO-KJIeTOUHHMN
pak ([IoYyeuHOW JIOXAaHKM W/MIM YPEepTH); ONYyxOoJb BuJIbMca; pak
MOUYEeBOT'O  IIY3HpPSH, TakoM  Kak, HO He OI'paHUuYMBasCbH  BTUM,

HepeXOHHO—KHeTOqHHﬁ Pak, [IJIOCKOKJIE TOUHLIM pak, adeHOKaplIMHOMa,

KapluMHOCapKoMa . Kpome  TOTO, pakoBHe  3ab0JIeBaHMAS — BKJIOUAT
MMKCOCapKOMYy, OCTEOTEeHHYID CapKoMy, SHIOTENMAJILHYID  CapKoMy,
IMMOaHTHMOSHIO TeJIMaJIbHYIO capxKomy, Me30TeJIMOMY, CHMHOBMOMY,

reMaHTroOJacToOMy, DSIUTEeIMaJIbHY KaplMHOMY, LUCTaIdceHOKapUVMHOMY ,
6pOHXOP€HHy@ KapurMHOMY , KapluMHOMY IIOTOBEIX xreljlies, KapUMHOMY
CaJIbHEIX xejes, IMaliMJIJIAPHYIO KapluMHOMY n IIalMJIJIAPHYIO

ameHOKapLUMHOMY (mjs o630pa TaKMx pacCcTpoMcTB, cM. Fishman et
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al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia
u Murphy et al., 1997, Informed Decisions: The Complete Book of
Cancer Diagnosis, Treatment and Recovery, Viking Penguin,
Penguin Books U.S.A., Inc., United States of America).
CoenvHeHusa QopmyJiel (1) uiIM ¥ux  QOPMEL TaKXe  ABJIAITCA
MIOJIE3HEMM B JIeUeHUM, MOpedylpexIeHur U/MIXM KOHTPOJIe TeUueHUd
Pa3JIMUHLEIX PAaKOBHX 3aboJieBaHMM, OINOCPEeOOBAHHEX Bmi-1, MM IpyTruUx
aHOMAaJILHHX OpoJinbepaTUBHEX 3abojieBaHuy (rOe Takoe 3adojieBaHue
OIlOCPpelOoBaHO UPEeBMEePHO »BKCIpeccHpyilmuMMcsa Bmi-1 MM [DOBBIIEHHBEMM
ypoBHAMM Bmi-1), BkJoOYad (HO He OTPaHUMUMBAACEL STHM) CcJedyilue:
KaplMHOMY , BKJIOUAKNYH KaplLUMHOMY MOUEBOTO IIY3HPS, MOJIOUHOM
XeJle3H, TOJICTOM  KUIIKWU, Iouex, [IeyeHu, JIeTKUX, SUYHUKOB,
IIOIKEJIYOOUHOM XeJle3h, XeJlyIKa, MaTKM, MUTOBUIHOM XKeJIe3H U KOXU;
BKJIIOUAA  ILJIOCKOKJIETOUHYID KaplUMHOMY ; TeMOIIOBTUUECKMEe  OIIyXOJIU
JIMMOOMOHOTO MIPOUCXOXIEeHMSI, BRJOUAA JIEMKO3, OCTPHM JMMQOLNWTAPHLIMA
JIeMKO3, OCTPpHM JuMOOOJIaCTHHM JeMKo3, B-KJIeTouHyl JuMmbpomy, T-
KJIEeTOUHYD JuMOoMy, JuMboMy BepkuTTa; I'eMONosTUUeCcKMe OIIyXOoJU
MUEeJIOUIOHOTO IIPOUCXOXIEeHU I, BKJIIOUA A OCTPHIM u XPOHWUECKUM
MMeJIOOJIaCTHHEM  JIEMKO3H U [IPOMUEJIOUMTAPHH  JIEMKO3; Oy XOJIN
Me3eHXMMaJILHOTO IPOUCXOXIEeHU I, BKJIIOUA A drbpocaproMy u
pabmooMMoCcapKoMy; IOpYyI'Me OINyxXOoJiM, BKJKYas MeJlaHOMYy, CEMMHOMY,
TeTpaTOKapLUMHOMY , HeVpobjacToMy ; Oy XOJIU LHeHTpaJIbHOM u
nepudpeprUuecKromn HepPBHOM CUCTEMEHL, BRJIIOUA I ACTPOLKUTOMY,
HelpoBjlacToMy, TJIMOMY ¥  IBaHHOMY ; OIIYXOJIM  MEeBEeHXUMAaJILHOTO
[IPOUCXOXIOEHN S, BKJIOUA A dmnbpocapkromMy, padooMmMocapKoMy u
oCcTeoCapkoMy; ¥ IpyTMe OIIyXoJM, BRJOUAS MeJaHOMY, [IMI'MEHTO3HYI
KcepomepMmy, KepaToakaHToOMYy, CeMMHOMY, GOJIIIUK Y JIAPHEIM pax
IMTOBUIOHOM KeJie3Bl UM TepaToKaplLMHOMY. B HEeKOTOPHX BapMaHTax
BOILJIONEHM, pPakKoBHe 3abojieBaHMUsa, CBA3aHHHe ¢ abeppaluaMu B
arornrose, JedaT B 2 COOTBETCTBMM CO crnocobammu, ONMCAHHBEIMM B
HacToAmelM 3asBke. TakMe pakKoBHe 3abojleBaHMA MOTYT BKJIOUATL, HO
He OTpaHMUeHH D2TuM, OOJIIMKYJIAPHEE JMMOOMH, KaplMHOMEL C pb3
My TalMsaMM, TOPMOH-3aBUCHUMEIE Oy XOJIN MOJIOUHOM XeJle3H,
OpencTaTeIbHOM XeJIe3H M AWUYHUKOBR M IpelpaKoBHEe MNopaXeHMa, TakKue
KakK CeMeMHEM aJeHOMATO3HBM IIOJIMIIO3 ¥ MHUeJIOOUCIJIaCTHUYeCcKUe

CMHIOPOMEH . B KOHKPETHEIX BaplmaHTax BOIIJIOIMEHM A MBO@peTeHMF[,
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3JIOKAUEeCTBEHHLEe WM »OUCIpoJMdepaTUBHEE MV3MeHeHUS (Takue Kak
MeTaljla3mMsa ¥ IUCIJIa3usa) WM TuleplpolrdepaTUBHEE 3ab0JIeBaHUSg
KOXM, JIeTKMUX, IIedeHM, KOCTHM, TOJIOBHOT'O MO3Ta, XeJlyOokKa, TOJICTOM
KMIIKY, MOJIOUHOM XeJIe3H, [NpedCTaTeJIbHOM XeJie3h, MOUeBOTO IIy3HpPS,
[IoYeK, IMOIKEeJIyOOUHOM XeJIe3H, AWUYHMKOB W/WMIM MATKM JeuyaT B
COOTBETCTBUM CO crnocofamy, OIMCAHHEIMM B HacTofAmelM 3asdBKe. B
IPYTUX KOHKPETHHX BapMaHTax BOIJIONMEHUS M300peTeHUdI CapKoMy WU
MeJIaHOMY JleuaT, KaK ONMCaHO B HacToAmeM 3asBKe.

B KOHKPETHOM  BapMaHTe BOILJIOMEHN A nzobpeTeHUd, pak,
OIoCpenoBaHHBM Bmi-1, KOTOPHM JIeuMTCH, KakK OINMCAaHO B HacCcTodAmeM
3aaBKe, opelcTaBJIgeT cobom  JIenKos, avMbpoMy MM MMUEJIOMY
(HanlpuMep, MHOXECTBEHHYK MHUeJIOMY) . He uMekmMe OTPaHUUUTEJILHOTO
XapakTepa OPpUMMEPH JIEMKO30B U [OpPYyTHWX, IIe€PeHOCHMEIX C KPOBBID
PakoBHX 3aboJleBaHWM, OIIOCPeIOoBaHHEX Bmi-1, KOTOpHEE MOXHO JIEUMTH
crnocoBaMM, ONMCAHHEIMM B HacTodAmeM 3adBKe, BKJIOUAT OCTPHMN
auMboBiiacTHE JileMko3 (ALL), OCTpHM JMUMOOOJIACTHHM B-KJIeTOUHHM
Jerkos3, OCTPHIM JIMpoBJIaC THEM T-KJIE TOUHHIM Jenkos3, OCTPHIM
MMeJIOBJIaCTHEM  JIeVko3  (AML), OCTPHM [IPOMMUEJIOUMTAaPHEM JIEMKO?3
(APL), OCTpPEM MOHOOJIACTHEI JIEMKO3, OCTPHM BPUTPOJIENKO3, OCTPHM
MeTakKapuoOJIaCTHEM  JIEMKOS3, OCTPEM  MMEJIOMOHOLMTAPHEI  JIEVKO3,
OCTPHEM He-JIUMOOLUMTAPHEY Je¥Ko3, OCTPHM HelubbepeHUMPOBAHHEM
JeMK03, XPOHUUECKMM MUeJIOUMTapHHM Jenko3 (CML), XpOHUUEeCKUN
JuMbouMTapHEM Jietiko3 (CLL) M BOJIOCUCTOKJIETOUHHI JIEMKOS.

He wuMenmMe OTPAHUUMTEJILHOTO XapakKTepa IIPpYMepH  JMMOOM,
ONOCPEeNOoBaHHHX Bmi-1, KOTOpEE MOXHO JIEUMTHL B COOTBETCTBUU CO
crnocoBaMM, ONMCaHHHEMM B HaCTOAMEM 3asgBKe, BKJIOUALT JUMOOMY
XOmXKMHA, HEeXOMXKMHCKYIO avMbomy, MHOXeCTBEeHHY MHUEJIOMY ,
MaKpoTJIOOYJIMHeMMIO  BaJlbOeHCTpeMa, BoJie3Hb TAXEJIHX — leler u
VCTUHHY TIOJIMIUTEMUO .

B IpyToM BapuaHTe BOILJIOMEHN A n300peTeHUd, paxk,
OoCpenoBaHHEM Bmi-1, KOTOPHM JIeUMTCH, KakK ONMCAaHO B HacCTodAlmeM
3adBKe, IOpeldcCTaBJfAeT CODOM COJMMUMOHYK OIyXOJb. IIpUMMEepH COJIMIHBX
OIlyxXOQJIeM, KOTOpHE MOXHO JIeuMTL B COOTBETCTEBUM CO cHoocobammu,
ONMCaHHLIMM B HacCToOAmMe¥ 3adBKe, BKJIKOUAT, HO He OTIpPaHMUeHH BTUM,
dubpocapkomy, MUKCOCapKOoMy, JIUIIOCapPKOMYy, XOHIOPOCAapKOMy,

OCTEeOI'€HHYIO CapKoMy, XOpooMy , AHTVMOCAapKOMYy , SHIOTEeJIMaJIbHYIO
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capkKoMmy, JIMMOaHTMOCAPKOMY, IMMOaHTMOSHIOTEIMAJLHYID  CapKoMy,
CUHOBMOMY, Me30TeJIMOMY , OIIYXOJIb Ouura, JIeoOMOCapKoOMYy,
pabooMrocapkoMy, pakK TOJICTOM KMIIKM, KOJIOPeKTaJIbHEM pPakK, pak
IOUeK, PakK IIOmIKeJYIOOUHOM XeJie3H, pPak KOCTM, PakK MOJIOUHOM
XeJIe3H, pakK SMUHMKOB, pPaK IMpelCTaTeJIbHOM XeJjie3h, pak IMIeBOomIa,

pak xeJlyoka, pakK POTOBOM IIOJIOCTM, HaBaJIbHHM pPak, pakK IopTaHu,

IIJIOCKOKJIE TOUHYIO KapLUMHOMY , BasaJIbHOKJIE TOUHYIO KapLUMHOMY ,
aleHOKAaPLUMHOMY, KapLUMHOMY IIOTOBHX XeJes3, KaplLUMHOMY  CaJlbHEX
xejes, NalMJJIAPHYD  KapLMHOMY, NanMJIIIPHYO aleHOKAaPLMHOMY,
IMCTadeHOKaAPLUMHOMY , MeOyJIJISPHYIO KapLUMHOMY , BPOHXOT' EHHYIO
KapLUMHOMY, IIOUEeUHO-KJIETOUHYI KapLMHOMY, TelaToMy, KapLMHOMY
KEJIUHHX  IIPOTOKOEB, XOPMOKAPLUHOMY , CeMMHOMY, SMOPMOHAJEHYIO
KapUMHOMY, OIIYXOJIb BuJbMca, Ppak MedMKM MaTKM, pak MaTKM,
TeCTUKYJISPHEM pak, MeJIKOKJIE TOUHEBI pak JeTKUX, KapLUMHOMY

MOUEeBOTO IIYy3HPSA, PaK JeTrKuUx, >3IUTeIMaJIbHYyK KaplLUWMHOMY, IJIMOMY,
MyJIb TUOOPMHYIO TamofBilacToMy , acTPOLUUTOMY, MenyJio0JacToMy,
KpaHuopapMHIMOMY , DIIEeHIVMAaJIbEHYO TJIMOMY , MHeaJIOMy ,
TeMaHI'MoBJIaCTOMY, HEBPMHOMY CJIYXOBOI'O HepBa, OJUIOOEHIPOIJIMOMY,
MEHMHIMOMY, Ppak KOXM, MeJIlaHOMy, HelpoOJacToMy UM PeTMHOOJIAaCTOMY .

B HEKOTOPHIX BapMaHTax BOILJIOUEHM A n3obpeTeHusd, pak,
oroCcpenoBaHHBM Bmi-1 BrJIOUAeT, HO He OTI'paHMUeH 5BTUM, Pak
TOJIOBHOTO MO3Ta, pakK XejlyIka, TI'eMaToJIOTMUeCKUM pak, pak JIeTKUx,
HeMeJIKOKJIETOUHEIM pakK JeTlkuxX, Pak I[IOIXKeJYIOUHOM XKeJIe3H, pak
opencraTejIbHOM  XKeJIe3H, pak CJIIOHHBEIX  XeJles, KOJIOPEeKTaJIbHYI
KapLUMHOMY, TrenaToleJJIJIAPHYI KapLUMHOMY , KapLUMHOMY eyeHu,
KapLUMHOME WMJIM CapKOMBl MOJIOUHOWM XeJle3h, KapLUMHOMEL WJIM CapKOME
nmmeerona, KapLMHOME WJIN CapKOMHI XKeJlynokKa, dubpocapkromy,
mJanobjacToMy, INOOY3HVI HaCJIEOCTBEHHYD [IOHTUHHY TJIMOMY,
MenyJiofjacToMy, HekpobJacTomy, IUGOY3HYID KPYIHOKJIETOUHYID B-
KJIETOUHYK JIMMOOMY, B-KIETOUHYI HEXOIXKMHCKYK JMMOOMY, JIMMPOMY
XOIXKKMHa MM XPOHUUECKUM MM OCTPHEM MMEJIOMOHHEM JIEMKOS3.

B HEKOTOPHIX BapMaHTax BOILJIONMEHM S nzobpeTeHus, pak,
oImocpeloBaHHEM Bmi-1 BKJoOUaeT, HO He OTI'paHMUYeH 5STHUM, OIYyXOJIM,
KOTOPHE TIOBTOPHO BO3HUKAIT rocJe Tepalnu, HECMOTPA Ha
YIIyUJlIeHHEE MEeTONE XUPYPIUM U OOJIydeHMS. PelMOVB OIIYXOJIM MOXET

BO3SHMKHYTE TIIO pAny IIPpUYMH, C OIOHIVMM HpaB,JIOHO,JIOGHBIM OO BACHEHNEM
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CYIeCTBOBAHMA PaKOBEX CTBOJIOBEIX KJIeTOK (CSC) WMIM OIIYXOJIEBHX
CTBOJIOBHX KJIETOK (KJIETOK, MWHUIMMPYIMUX OIYyXOJIb) B OIYyXOJIEBOM
nonyaauuu. CSC  onopemesyiganTcd Kak  I[IOOYJALMKM CTBOJIOBEIX KJIETOK
OTHOCHUTEJILHO JIoOOTO TUlla paka KpPOBM, 3JI0OKAUeCTBEHHOM OIIyXOJU
W MeTacTaTudeCckKoIo paka. OnyxoJieBue CTBOJIOBHE KJIETKU
npencTaBJsgloT coboM Te KIeTKM, KOTOPHE KOHKPEeTHO OOHapYyXUIIU
BHYTpU onyxojsiM. Oba Buma objlafalT XapaKTepUuCcTHUKaMM, IIOXOXMMM Ha
HOpMaJIbHEIE  CTBOJIOBHEE  KJIETKU. [Tompo®HO  HOPMAJIBHEIM  CTBOJIOBEM
KJeTkaM, CSC M ONyXOoJIeBHE CTBOJIOBHE KIIETKM oOO0JamalT II0TeHIIMaJIOM
K CaMOOOHOBJIEHMI. B OTJMUMEe OT HOPMAJIBHBEIX CTBOJIOBHIX KJIETOK, W3-
3a IOCTOSHHOTO IIPUCYTCTBMSA  BHCOKMX YPOBHeM Bmi-1, CSC wmu
OIIyXOJIEBHE CTBOJIOBHE KJIETKU He MOTYT OKOHUATEJILHO
oupbdepeHIMpOBaATE M pPas3pacTaThbCAad HEeKOHTPOJMPYEMEM obpa3oM. Ux
YCUJIEHHAs CIHOCOBOHOCTEL K penapalum [JHK Takxkxe DO3BOJISIET MM CTaTh
YCTONUVBEIMHU K HIUTOTOKCUUESCKUM XUMUOTepaleBTUUE CKUM
JeKapCTBEHHEIM IIpellapaTaM, npelHasHaueHHEMM  OJIS  YHUUTOXEeHUSI
PaKOBEIX KJIETOK u Oy XOJIEBHIX KJIETOK. ITo STOM npUuyumHe,
TapreTupoBaHrMe CSC ¥ ONYXOJIEBHX CTBOJIOBHEHX KJIETOK, KOTOPHE
UypesMepHO DKCIPEeCCUPYIIOT Bmi-1, MOXeT OHITH INOOXOOOM  IJidgd
S20DEKTUBHOTO JIeUueHMdA paka. Ele oOMH NOOXOO COCTOMT B TOM, UTOOH
TapreTUpoBaTh paszJIMUHEEe (GaKTOPH TPAaHCKPUIILKM, OTBeUawnlue 3a
nonmepXaHyue CIOCOBHOCTM K  CaMOOOHOBJIeHUID CSC M OIYyXOJIEBHX
CTBOJIOBHIX KJIETOK.

ANY

Kak oOH uCHOJIb3yeTcd B HacTodmel 3aaBKe, TepMuH “MJeuuTs”,
“eueHme” wam  “JedamyM’”  OTHOCUTCHA  K: (1) IpenoTBpalle HUI
BO3HUKHOBeHMHA 3aboJieBaHUA, paccTpoMcTBa U/MIM  COCTOSHUS Y
cy®0bekTa, KOTOPHM MOXeT OHTL OpelpaclloJioxeH kK 3abojieBaHUo,
PacCTPONUCTRY n/nnm COCTOSHUD, HO Y KOTOPOTO eme He
OIMaTHOCTUMPOBAHO YKa3aHHOe 3aboJjieBaHME, pPacCcTpPOMCTBO n/
cocTogHMe; (ii) wuHrHMbMpoBaHUIL 3aboJieBaHUA, PaCCTPOMCTBa W/MUINU
COCTOSHUSA, TO eCThb, IOIaBJIEHMI €TI0 Pa3BUTUL; U/UIU (1ii)
ofJjlerueHuin 3aboJIeBaHMA, PacCTPOMCTBa M/UJIM COCTOSHUSL, TO €CTh,
BHISHIBAsa perpecc 3adojieBaHUa, PacCTPOMCTBa U/UJIUM COCTOSHMUA.

Kak OH MCHOJIL3YyeTCHA B HacToAmeM 3asgBke, TepMuH “CcyOwekT”

OTHOCUTCSH K UJIeHaM UeJIOBeUeCKOTO, JIOWaIMHOIT'O, CBUHOTO, OBHULETO,

MBIIIMHOIT'O, KPEICMHOTI'O, cobaubel'o M KollaubeIl'0 BUIOOB. B HEeKOTOPHIX
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BapuaHTax BOIJIOWEeHMs, CYyOBLeKT IMNpeldcTaBjisgeT coboy MIeKoNMTanlee
WY  TEeIUJIOKPOBHOE IIO3BOHOUYHOE XMBOTHOe. B IpyI'MxX BapuaHTax
BOILJIOWEHUSA M300peTeHrsd, CyYOBeKT HABJISeTCS UYeJIoOBEKOM. Kak OH
MCIIOJIE3YEeTCA B HacTodumen 3a8BKe, TepMUH “rnaumeHtT” MOXEeT
MCIIOJIB30BaTbCHA B3auMO3aMeHAaAeMO C TEePMUHOM “cyOwerT” n
“yeJjioBEK” .

B HEeKOTOPHX BapMaHTax BOIJICMeHMSA wuzobpeTeHusa, CyOBeKT
opencraBiygeT cobol uejloBeka B Bo3pacTe oT 0 mo 6 MecaueB, OT 6
oo 12 MmecsuerB, OoT 6 mo 18 MecsueB, oT 18 mo 36 mMecdaueB, oOoT 1 OO
5 jgier, or 5 mo 10 jger, or 10 mo 15 jer, or 15 mo 20 Jjier, oT 20
oo 25 jgier, ot 25 pmo 30 jger, or 30 mo 35 Jger, ot 35 mo 40 jeT,
or 40 mo 45 jger, or 45 mo 50 Jgier, or 50 mo 55 Jjger, ot 55 mo 60
JeTr, oT 60 pmo 65 jier, orT 65 mo 70 Jjger, or 70 mo 75 jer, oT 75
oo 80 Jjier, or 80 mo 85 jer, or 85 mo 90 jger, or 90 mo 95 JjerT
mim oT 95 mo 100 Jjier. B HeKOTOPHX BapMaHTax BOIUJIOWEHMUA, CYyOBEKT
opencraByageT coboy pebeHKa MIaOeHUeCKOI'O BoO3pacTa. B OpyTuUx
BapMaHTax BOILUJIOWEeHMS u300peTeHMsa, CyOLeKT IIpedcTaBJgeT coboun
pebeHKa NPenlolKOJIEHOT'O BO3pacTa. B IOpyI'MxX BapMaHTaxX BOILJIOWEHUS
nz3obpeTeHusa, CcyOBeKT IOpencTaBJgeT cobol pebeHka. B 1Opyrux
BapMaHTax BOILUJIOWMEeHMSa M300peTeHMa, CYOBLeKT IIpencTaBJgeT coboun
B3POCJIOTO UeJIOBeKa. B IpyI'Mx BapMaHTax BOIJIOWEeHUS M300peTeHUd,
CyOBeKT MIpeIcTaBJisgeT CcOOOM MNOXMUIIOTO ueJioBeKa.

Kak OH MCHOJIL3YeTCa B HacToAmelM 3asBKe, TepMMUMH “IIOXMUIION
JeJIoBek” OTHOCUTCH K UeJIoOBekKy 65 JleT wmIM cCcTaplme; TepMHH
“B3POCJHM uUeJIOBeK” OTHOCUTCHA K UeJIOBekKy, BO3pacT KkoToporo 18
JeT WM CTaplle; TepMMH “pebeHOK” OTHOCHUTCH K UeJIOBEKy OT 1 Trona
no 18 JeT; TepMMH “MIaleHel” OTHOCUTCH K  HOBOPOXIEHHOMY
yeJioBeKa, BO3pacToOM oo 1 roma; u TepPMUH “pebeHoK
NIpennomKOJBEHOTO BO3pacTa’” OTHOCUTCHA K UeJIOBEKY B BO3pacTe oT 1
roma nmo 3 JIeT.

B HeKOTOpPHX BapMaHTax BOIJICHEeHMA WU300peTeHMd, CYOBEeKT
HaxXxoOUTCHd B COCTOSHMM OCJabJIEHHOT'O MMMyHMTETa WM B COCTOSHUU
[IONaBJIEHHOTO MMMYHUTETA WM MMEET PHUCK CcTaTb C OcCJabJIeHHBEM
VMMYHUTETOM  WJIU C [IooaBJIEHHEIM  MMMYHMTETOM. B HEKOTOPHIX
BapMaHTax BOILJIOIEHM A nz3obpeTeHms, CyOBEKT nojiyyaeT VI

BOCCTaHaBJIMBaeTCAd OT I/Il\/ll\/lyHocpreCCMBHOIZ Tepalrim. B HEeKOTOPHEIX



94

BapuaHTax BOILJICWEHN A n300peTeHNnd, CYyOBeKT nMeeT VI
INoOBepraeTCsa PUCKY 3apaXeHusa TakuM 3adbojieBaHUMAMM, Kak pak, CINI
i OakTepuaJibHad MHOeKLMA. B HEeKOTOPEX BapuaHTax BOILJIOWEHMA
n300peTeHnsa, CyOBEeKTYy OeJjlalT, eMy IIPpenCcTOMT WM OvJla chOejlaHa
omepauus, XUMMOTepanusda W/WiIM JydeBas Tepalus. B KOHKPETHHX
BapMaHTax BOIUJIOMEHUA M300peTeHud, cyBBeKT UMeeT KUCTO3HHM
bubpos, JerouHell GuOpPO3 MIM Opyroe COCTOSHMe, Iopaxawlee
JeTkMe. B HeKOTOPHX BapMaHTax BOILJIOWEHMS WM300peTeHMsa, CyOBEKT
nMeeT, OYyHOeT MMeTb MM MMeJI TpaHCIJIaHTaT TKaHM.

B HeKOTOpHX BapMaHTax BOIUJICHEHMSA, pPaKoBOoe 3abojieBaHUe Y
cy®BpekTa, WM3-3a CBepxsKcOpeccurM Bmi-1 B ero pakoBHX KJIeTKax,
OIIyXOJIEBEIX KJIeTKax, PAaKOBEX CTBOJIOBHX KJeTKax WU OIIyXOJIEBHX
CTBOJIOBEHIX  KJIETKaX, 0Kasz3aJIoCk  PEe3UCTEeHTHEM K  OOMelpMHATEM
"CTaHOapTHEM MeTOoIaM JeueHua" (Ba MCKJIIOUEeHUEM JleueHud
coenuHeHveM GopMyJiHl (I) MM eTro QopMoM), TakuMm oOpasz3oM, MIalUeHT
opekpamalj IPMHMMATL TpaguUMOHHYK Tepallui. B OOHOM BapMaHTe
BOILUJIOMEHNS, He OTpPaHMUMBAasAChH Teopuel, TepMMH "pe3mucCTeHTHH"
O3HauvaeT, UYTO IIO MeHbIeM Mepe HeKoTopafd 3HauMTeJlbHasd dYacThb
PaKOBHEX KJIETOK, OIYXOJIEBHX KJIETOK, PAaKOBEX CTBOJIOBEX KJIETOK WJIN
OIyXOJIEBEX CTBOJIOBEIX KJIETOK IIPONOJIXKAaeT MNpoJIndpepUuporaTh MU3—3a
CBepxsKcHOpeccun  Bmi-1, HeCMOTpA  Ha Tepallnpo. OnpernejieHue,
ABJISETCHA JIM PakK PEe3UCTEHTHHM K OlpeneJIeHHOM TepallMM, MOXeT OHTh
cmejiaHo Jmmbo 1in vivo, Jubo Iin vitro, JIOOHM CIOCOBOM, M3BECTHHM
B OaHHOM o6JjlacTM, IJ4 OleHKM DOPeKTMBHOCTM Tepaluy Ha pPaKOBHE
KJIETKMU, OIlYXOJIEBEHE  KJIETKMU, PakKoOBEHE  CTBOJIOBHE  KJIETKU WU
OIyXOJIEBHE CTBOJIOBHE KJIETKM, MCIOJbL3ysS MNPUMHATHE B  IaHHOM
oBJlacTM 3HaueHMA TepMMHa “Pe3UCTEeHTHHM” B TaKOM KOHTeKCTe. B
HEeKOTOPHX BapMaHTax BOIUJIOMEHUA M300peTeHMsa, I[IalMeHT, UMeIun
PEe3UCTEeHTHHM pakK WM3-3a CBepxX2KCIOpeccuu Bmi-1, #OpeXcTaBJIfgeT
coboM malMeHTa, Y KOTOPOTO Ppak ABRJAeTCH HEepPeCHOHCHBHEM WK
PE3UCTEHTHEIM K OOWENPUHATHM WM "CTaHIDAPTHEM MeTonaM JedeHuda".
B HeKOTOpHX BapMaHTax BOIUIOWeHMA MN300peTeHNUd, mauMeHT C
PEe3UCTEeHTHHM pPakoM MMeeT pak, OINOCPpeHOBaHHEM Bmi-1, KOTOPHM
IpOoTpecCcUpyeT. [IporpeccupopaHue BoJIe3HH, Kak OTCYTCTBUE
KJIMHUYECKOTO OTBeTa Ha Tepaluo, IPOOEMOHCTPUPOBAHO, KoTrma

OITYyXOJIb VJivi HeOoIlJlasM He ORI CylneCTBEHHO VMCKOPEHEHEH n/Unn
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CUMIITOMEL He OBUIM CYIIeCTBeHHO oOJjieTueHH. ONpenejieHMe, WMeeT JIU
IaluMeHT pPe3UCTEeHTHHM pakK, OIoCpeloBaHHEM Bmi-1, MoxeT OHTH
cmeJjiaHo Jmbo in vivo, jgubo in vitro, JioOeM CIOCOOOM, M3BECTHHM
B IaHHOM of0jlacTM, IJiS OLeHKM 20POeKTMBHOCTM TepalMy OJIS JIeUeHUM
paka, WCIOJIb3YySA IPMHATEE B OaHHOM oO0JlacTM 3HaueHMd TepMMHa
“pe3UCTEeHTHHI” B TakKOM KOHTEKCTE.

B HEeKOTOPHIX BapMaHTax BOILJICHEHMS u300peTeHMs, IIallMeHT,
nomJjiexammii JeueHMI0O B COOTBETCTBMM CO crnocobamy, OIMCAHHEMU B
HacToAmeM 3asBKe, IIpelcTaBjgeT coboM IallMeHTa, KOTOpOoIo yXe
JeunJIM C MCIOJIb30BaHMeM aHTUOMOTHMKOB, I[IPOTUMBOBMPYCHHX CPeICTB,
IPOTUBOTPUOKOBEX CPedCTB WIM IJIpyTo¥ OMOJIOTMUEeCKOW Tepalluu,
VMMYyHOTepaluy WM IPOTUMBOPAKOBOM Tepalumu. CpelM STUX HalMeHTOB
eCcTh IalMeHTH C Pe3UCTEeHTHHM pakKoM, OIOCPeOOBaHHBM Bmi-1, wiamu
NalMeHTH CJMIIKOM MOJIOOBEEe IJIS TPaIMUIMOHHHX CIOCOOOB JeueHMsa. B
HEeKOTOPHX BapMaHTax BOILJIOMEHMA, I[IoIBepraeMul JeueHMIO I[IalMeHT
ABJISeTCA IalMeHTOM, He TIOJIyUYaBNMM JeKapCTBEeHHOM Tepaluu, He
IoJIydaBIIMUM HUKaKOM IpennecTByen Tepanuu. B JodoM U3
[IepeunCcJIEHHEX BHIIE BapMaHTOB BOIJIOMEHMA Mu300peTeHud, IalMeHT
IoOBepraeMul JIEUeHMIO, MOXET II0JIydaThb HM3KOMOJIEKYJIAPHYI Tepaluo.

B HeKOTOpPHX BapMaHTax BOILUIOWMEHMI, CcoeamHeHMe oGopMyJsl (1)
WiIM ero QopMy MOXHO BBOIMTL IMNalMeHTy B HOPOOUIAKTUUECKUX LeJIax
0JIA MIpeloTBpalleHVs BO3HMKHOBEeHMSA paka, OlocpeloBaHHOTO Bmi-1, vy
nmaluMeHTa C PUCKOM PasBUTHUA  paka. B HEeKOTOPHX BapMaHTax
BOIUJIONEHMSI, coenuHeHMe (opMyJiHl (1) MM ero (opMy MOXHO BBOIUTH
B TepaleBTUUECKUX LeJax [IalMeHTy, KOTOPHEM UYBCTBUTEJEH K

He@ﬂaI‘OHpMHTHBM pPearklumMAaM OOBIUHHIX CIOCODOB JieueHUdA. B HeKOTOPEX

BapMaHTax  BOILJIONEHMUS, CyDLexKT, KOTOPOMY BBOOAT OOHO WJIM
HECKOJIbKO coenrHeHMlr QopMyJiel (I) wmiIm ux GQOPME, He II0JIydall
IpenmecTBYMeT O JIeUeHU . B OIPYTUX BapmaHTax BOILJIOWEHM A

n300peTeHrsa, OOHO WM HEeCKOJIBKO coeldMHeHUuM o¢opMyJH (I) WIM Ux
bopMEI BRBOOAT CYOBEKTY, KOTOPHM IOJydaJl NpedlleCTBYyKIee JieUeHUeE.
B HeKOTOpPHX BapMaHTax BOIUJIOWEHUA, CyDOBEKT, KOTOPOMY BBOIWUJIIN
coemmHeHVe OQopMyJiel  (I) wmim  ero ¢opmy, IpeKpallajl IIpMHMMAaTH
IpedeCTBYHIYD Tepalui MWM3-3a OTCYTCTBUSA IIOJIE3H TaKOW Tepaluu,
IOBOOUHEX 5bOekTOBR TaKOM TepaluM WM HeNpUeMJIEMHX YPOBHEN

TOKCMUYHOCTHU .
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B HEeKOTOPHX BapuaHTax BOIJIONEHUS, cyBBexKTy, KOTOPOMY
BBOIOAT OOHO WMJIM HECKOJIbKO coeluHeHUM o¢opMyJiel (1) M Mx GOPMH,
BymeT wuiu ObJla cHejlaHa XxXuUpypruMueckKas olepalud, XUMMoTepalus,
TepanoMsa Ha OCHOBe aHTHUTeJI, TOopMOHallbHas Tepanuda U/ WM JydeBas
TepalMsa. B HEKOTOPHX BapMaHTax BOIJIOMEHUS WU300peTeHMs, IalleHT
IIepeHeC  XUPYPTMUECKY  OolepalMio I[IO0  YyIaJleHMI  OINyXOJU WU
HOBOOOpPABOBAHMSA. B HEKOTOPHX BapraHTax BOIUIOWMEHWS W300peTeHud,
cyBBeKTy TIIpeIcTouT, wWin ObJla CcroejlaHa, WM IIoABepraeTcsa B

HacTOSIMM MOMEHT TPaHCIIJIaHT a1 TKaAHEeM WK OpTraHOB.

Kaxk OH VCIIOJIE3YETCH B HacToAmen 3asaBKe, TEePMUHE
“odbdeKkTHMBHOE KoJMuyecTBO”, “OpoduiIaKTUUYEeCKU 20beKTUBHOE
KOJIM4ecTBO” ANIZ) "TepalneBTUUYECKHU sbbeKTUBRHOE KoJIMuecTBO"
O3HavawT KOJMUUECTBO COeIMHeHMA ¢opMyJiel (1) wmiIm  ero  (QOpPMH,

KOoTopoe ABJjsgeTcd 5HSOOeKTHUBHEM OJIS UHIUOMPpOBaHMA QYHKIMUM Oelika
Bmi-1 » cCHMXeHNS YpOoBHA Oejika Bmi-1, kak oOIMCaHO B HacTodmen
3asaBKe, n TaKMM oBpaz3oM, OKa3EBAaET HeoOxoOuMoe
NIpodMIIaKTUUYECKOE, TepalleBTUUYECKOE, MeJIMOPaTHUBHOE, MHIMOUPYIIEee
WM TpoduIakKTMUeCcKoe BO3IeMCTBMe Ha pakK, OoIocpeloBaHHBM Bmi-1,
Yy HyXIawomerocd B STOM IIallMeHTa.

Kak OH UCIIOJIb3YETCH B HacToAmen 3aaBKe, TepMUH
“obdekTHMBHOE  KOJIMUECTBO”, B KOHTEKCTe BBEeIOeHMS COeIMHEeHUH
bopMmyJsiel  (I) wmiam ero QOpPMEL IalMEHTY, OTHOCUTCSA K KOJMUUECTRY
coenMHeHusa  QOPMYJIH (1) I ero  QOpPMEH], KOTOpoe  ABJISeTCH
OOCTAaTOUHEM  OJIS OOCTIMXEeHU S 10 MeHbIleM  Mepe OIOHOTO VI
HECKOJIBKMX U3 cJelylmmux >00eKTOB, INIpM IPMMeHeHMM, Y I[IalMeHTa
WM B KJIeTKe (KJIeTKax) HauueHTa: (1) uHTUOMpoOBaHMe OYHKUIMM OeJika
Bmi-1; (ii) cHMXeHMe YPOBHA MJIM KoJIMUecTBa ©OeJka Bmi-1; (iii)
CHIDKeHHre MJIN YyMeHbIeHne MHTEHCHUBHOCTH TSIXKEeCTHU PakKoBOTO
3aboJyieBaHMA, OTIOCPEeNOBaHHOTO Bmi-1, WJIN CBSA3aHHEBIX c HUM
CHMIITOMOB ; (iv) mDpodmiakTMKa pasBUTUS pakoBOTO 3abojieBaHUA,
ormocpeloBaHHOTO Bmi-1, wmJIM CBA3&AHHEIX C HMM CHUMIITOMOB; (v)
perpeccus pakoBoTo 3abojieBaHMA, ormocpenoBaHHOTO Bmi-1, wiwm
CBA3aHHHX C HMM CHUMITOMORB; (vi) npoduiakKTHUKa pPas3BUTHUS WU
BOBHMKHOBEHMSA PakoBOTO 3abojileBaHUA, OIOCPemoBaHHOTO Bmi-1, wiu
CBA3aHHEX C HMM CHMIITOMOB; (Vvii) OpodmiakKTHUKa peuuIVMBa PakKOBOTO

3aboJieBaHMs, OIOCPelOoBAaHHOTO Bmi-1, MWJIM CHMMITOMOB, CBSSAaHHHX C
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pakKoM, olocpeloBaHHEM Bmi-1; (viii) cHWXeHMe OPOIOJIKMTEJIEHOCTU
CUMIITOMOB, CBA3aHHBIX C pPakoM, orImocpenoBaHHEIM Bmi-1; (ix)
CHMXEeHMEe WM YCTpaHeHMe IMONYyJIALMM PaKOBEX CTBOJIOBHEX KJIETOK WM
CTBOJIOBHIX OIIYXOJIEBHX KJIETOK; (X) CHMWXeHMe WMIM yCTpaHeHMe pocTa
ONyXOJIM MM HOBOOOpPAa30BaHMUA, CBepXsKCIpeccupykomero Bmi-1; (xi)
CHMXEeHMEe WM yCTpaHeHMe TIpoJmbpepaluy  PaKOBHX  KJIETOK WM
OIIYXOJIEBEIX KJIETOK; (x11) CHMXeHMe WJIM YyCTpaHeHMe o0O0pa30BaHUM
OIyXOJIM MM  HOBOOOpAasz3OBaHUA, CBepXBKCIpeccHUpyrmero Bmi-1;
(xiii) JIUKBUI AL MJIn KOHTPOJIb [IEPBUYHOTO, MeCTHO-
PacIpoCTpaHeHHOTO M/UJIM MeTacTaTUUeCKOTO pakKa, OIoCPelOBaHHOTO
Bmi-1; (xiv) CcHUXeHMEe CMEepTHOCTHM IIalMeHTOB; (xv) yBeJIMUeHNe
KoJIMuecTBa IallMeHTOB B PEMUCCUN; (xvi) yBeJInueHue
OPOOOJIKUTEJILHOCTY PEeMUCCUM Yy IMHalMeHTOB; (xvii) pasMep ONyXoJu
VI HOBOOOpasoraHmA, CBEPXBKCIPEeCCUPYRIIETO Bmi-1,
nonnepXxruBaeTCca WU KOHTPOJIUPYEeTCA TakmuM, uTo pasMep  He
YBeJIMUMBaeTCd WIM yBeJMUMBaeTCd MeHee, UeM pasMep OIyxXOoJM IIocJe
IpoBeleHUd CTaHOapTHOW TepaluM, W3MepaeMbl OOBUHBEIMM CcliocoBamu,
HaxXOOAMVMMMCS B PAacCHOpSXeHUMM OOBUHOTO ClIelralrucTa B OaHHOU
obJjacTH, TakuMM Kak MPT, peHTTeH M KOMIbITepHas ToMoTrpadus;
(xviiil) yBeJMUeHMe 3alepPXKM OpoTpeccHUpoBaHmMA 3abojeBaHUA; (X1X)
YBeJIMUeHMe  BHEXXMBAEMOCTM  IIallMEHTOB; (xx) COoKpalleHre  4Mucia
clydaeBn TOCOMUTaIN3aLUN NalMeHTOB; (xx1) COKpalleHrEe
IPONOJIKUTEJILHOCTY CTallMOHAPHOTO JleueHMd; (xxXii) [NoBmIIeHMe WMJIU
yIIydimeHmue IpodMIIaKTUUECKOTO nIn TepaleBTUUeCKOTO
sbdperTa (pdbdbexTOR) Impyron Tepanuu; (xxiil) cHMXeHMe KOJIMUUECTBA
CUMIITOMOB, CBS3aHHHX C PakKoM, OlIoCpedoBaHHHM Bmi-1; (xxiv)

YBeJIMUYeHMe BEXMBAEMOCTHM M3JIEUeHHEX OT paKa IIallMeHTOB/, I/I/I/IJII/I

(xxV) YBeJIMUeHe  BHEHXAMBAEeMOCTM OOJIBHEIX pPakKoM I[allMeHTOB 0es3
CUMIITOMOB .
Kaxk opaBuiio, TepPMUH “ohdekTUBHOE KOJIMYeCcTBO” TaKXe

BKJIOUAET TakKoe KOJMUECTBO COeOMHeHUS QopMyJH (I) MIM eTo (GOPMH,
BBOIMMOE IallMeHTy, KOTOpoe HaXOOMTCS B IOMalas3oHe oT okojyio 0,001
MI'/KT'/OeHb po okoJjo 500 wMrp/xr/medb, i or okojgo 0,01
MI'/kD/OoedHs pmo okoJjio 500 wmMr/xr/medHs, wim oT okoyio 0,1 M- mo
okoJio 500 wMr/xr/meHn, wim orT okoJjio 1,0 mMr/me”Hr po okxoJsio 500

MI‘/KI‘/IL@HB, B BUIE paBOBOﬁ OJO3EI, ,HpO@HI::IX JO3 TWIJIM HEeIIPEPEBHO
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BBOIVMMOM IOBH MOJIA IDallMeHTa MM CcyObeKTa C MacCcoM Teja OT OKOJO
40 pmo okoJio 200 kr (»Ta 5no3a MOXeT OHTH CKOPPEeKTHPpOBaHa IJigd
IalMeHTOBR WMIM CyDOBeKTOB C MacCcCoM TeJla BHIMe WM HWXEe DTUX
openejioB, B UYacTHOCTM, HOeTelM C Maccoym Tejga MeHbme 40 KI).
TUINIMUHEM BB3POCJHM CyOBeKT, Kak IOIpeanojaraeTcs, MMeeT CPeIH0
Maccy B Ipezejlax oOT oOkojijo 60 zmo okojsio 100 kr. 30bekTHMBHOE
KOJIMUeCTBO mOJIg CcyObekTa Takxe OyIoeT 3aBUCETh OT Pa3JIMUHEX
bakTOpPOB, BKJOUaAs MacCy Tejla, Pa3Meph M COCTOSHMEe 3I0POBLA
cybpekTa. O0OeKTMBHOE KOJMUECTBO OJIS KOHKPEeTHOTO IIalMeHTa MOXeT
OHTBL OIPeNesIEHO Ha OCHOBAHMM OIIHTa M MHEeHMS KIMHMINKCTA.

B npyroM BapMaHTe BOIJIOMEHUS M300peTeHusa, KoI'da CYTOUHEHE
IOO3E KOPPEeKTUPYIRT Ha OCHOBaHMM MacCCH CcyOBeKTa WIM HallMeHTa,
coemuHeHusa o¢opMyJl (I) wMIM uxX GOPME, OIMCAHHHE B HaCTOAMeH
3asgBKe, MOTYT OBTE COOPMYJIMPOBAHH IOJS IOCTaBKM IIPM IOO3e OKOJIO
0,062, 0,025, 0,03, 0,05, 0,06, 0,075, 0,08, 0,09, 0,10, 0,20,
0,25, 0,30, 0,50, 0,60, 0,75, 0,80, 0,90, 1,0, 1,10, 1,20,
1,25, 1,50, 1,75, 2,0, 5,0, 10, 20 mimm 50 Mr/kr/geHn. CyTOUYHELE
IO3HI, CKOPPEKTHPOBaHHEIE Ha OCHOBaHMM MaCCH CyOBeKTa WU
mauMeHTa, MOXHO BBOIOMTBL B BMIEe pPasoBOM MOO3H, IOPOOHHEX MOO3 WK
HelpephBHO BBOOMMOM HO3H. B BapMaHTax BOIJIOUEHMS, TI'Oe »OO3Y
coemmHeHUsa OQopMyJiEl (1) miIM ero QOopME BEOOAT ©OoJiee UeM OIMH pas
B IeHb, O3y MOXHO BBOIMUTHL OIMH pPpas3, IOBa pa3a, TpMU pas3a WK
foJjlee B IOeHb. B 1OpyroM BapMaHTe BOIUJIOUWIEHUS WM300peTeHusd,
CyOBeKTy BBOIOAT OIOHY MM HECKOJIBKO OO3 20PeKTMBHOIO KOJMUeCTBa
COoeOVMHeHNd bopMY JIE (1) WJIN ero GOPMEL, roe 20OeKTUBHOE
KOJIMUECTBO MOXeT OBTL pPa3HBIM IJIS KaXIoM OO3H.

IOpyrol BapMaHT BOILJIOMEeHMS, OIMCAHHEIM B HacTodAmeM 3aiaBKe,
BKJIOUAET 3QOeKTUMBHOE KOJIMUECTBO CcOoeIMHeHUd QopMyJiH (1) WMJIM ero
bopM B HOpemeylaXx oT okojJo 0,001 wMr/xr/meHr Do OkoJio 500
MT/KT/IOeHb.

B ob0bmeme, OIMCAHHOM B HacToAmeM 3asBKe, OpenmnojaraeTcHd,
uTo “30PeKTHMBHOE KOJMUECTBO” coemuHeHUsa OQopmMyJiel (1) WM ero
GOpMEL IJIS TNPMMEHEHMS B IIOJIYUEHUM JIEKAapCTBEHHOT'O CPEeNCTBa MM B
criocobe JedeHMda pakKa, OIOCpeIOoBaHHOTO Bmi-1, y HyXIZaomerocsa B
5TOM CyOBEeKTa BKJOUAET KOJIMUECTBO B Ipenejax oT okoJjio 0,1 HD 1o

okoJio 3500 wmMr, BBOIMMOEe eXeIHeBHO; OT okoJio 0,1 MKI' OO OKOJIO
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3500 Mr, BBOOMMOE eXeIoHeBHO; oT okoJio 0,1 M mo okoJjo 3500 wmr,
BROOMMOE eXeIHeBHO; OT OKoJIOo 1 MI' Jmo okoJjio 3500 mMr, BBOIMMOE
eXxeoHeBHO,; OT OKOJIO 1 MI' mo okoJjio 3000 mMr, BBOIMMOEe eXeIHEeBHO;
or okoJjio 0,05 MmMr go okoJgio 1500 M, BBOOMMOE eXeIHEeBHO, OT OKOJIO
0,5 Mmr mo okojio 1500 MI, BBOIMMOE eXeIHEeBHO; OT OKOJIO 1 MI' OO
okoJio 1500 M, BBOIMMOEe eXeIHeBHO; OT OKoJIO 5 MI' mo okoJo 1500
MI', BBOIMMOe eXxeIgHeBHO; OT okoJjio 10 wMr gpmgo okoJjo 600 w1,
BBOIMMOE exeIHeBHO,; oT okoJio 0,5 M mo okoJo 2000 Mr, BBOIMMOE
eXeOIHeBHO,; WJIM KOJMUeCTBO B IIpelejlax OT OKoJo 5,0 MI' OO OKOJIO
1500 M, BROIMMOE eXeIHEeBHO.

IpyroM BapMaHT BOILJIOMEeHMS, OIMCAHHEIM B HacToAmeM 3aiaBKe,
BKJIOUAET 3QOeKTUMBHOE KOJIMUECTBO CcoelIMHeHUd QopMyJiH (1) WMJIM ero
dopmMEl B mpenejyiax oT okoJyio 0,1 HI mo okoJyio 3500 mr.

Omga  Jmodoro COeIVHEeHU I bOPMY JIEL (1) VI ero bOopPMEL,
S20DEeKTUBHOE KOJMUECTBO MOXeT OHTE M3HAUaJIbHO OINpemelieHO IIo
pesyJIbTaTaM aHaJIM30B KIIETOUHHX KYJBTYP WIM PEJIEBAHTHEX XMBOTHEX
MomeJie¥, TaKMxX KaK XMBOTHHE MONOEJIM MEBINM, MMMIaH3e, MapTHIKU WU
TaMapMHa. PeJleBaHTHHE XMBOTHHEE MOIEJIM TaKXe MOXHO MCIIOJB30BaTh
OJIg  oIpeneJieHMd [NOIOXOOAMMX  I[IpeleJIOB  KOHIUeHTpaluuu U [OyTH
BBeIEeHUSA. Takyrn wuHOOpMALIMK  3aTeM MOXHO  MCIOJIBL30BaTh  OJI4
onpemneJyieHMs IIOJIe3HHEIX @03 M IIyTeW [OJisg BBeOeHUS UeJIOBeKY.
TepalleBTUUECKYD 20OEeKTUBHOCTE M TOKCHUUHOCTE MOXHO OIpenNejiuTh C
VICIIOJIL 30BaHMEM CTaHIapPTHHX bapMalleBTHUUECKUX opolenyp B
KJIETOUHHX KYJIbTypax WM BKCIepUMeHTaJIbHEX XMBOTHHX, HallpUMep,
EDso (moza, TepaneBTUUeckM 20PexTmMBHaa B 50% nonyasumm) u  LDso
(noza, JerTajibHasas njaa 50% nonyiasuum). OTHOmMEeHMe OO3 Mexnoy
TOKCHUUECKHUM u TepaleBTUUYECKMM s0bexTOM YyKa3HBaeTCcsHd Kak
TepaleBTUUECKUY MHOEKC ¥ MoXeT OBTL BHPaXeHO Kak OTHOMeHUe
LDso/EDso. B HEKOTOPHX BapraHTax BOILJIOWMEHU A, s0bexkTUBHOE
KOJMUEeCTBO IIpelcTaBjigeT coboM TaKoe KOJUUeCTBO, IIPU KOTOPOM
OOCTUT'aeTCcHd BoJibmon TepaleBTUUeCKUM VIHIOEKC . B CJIe OYIOMUX
BapMaHTax BOIUJIOMEHMSS, OO3a HaxXOoIUTCAd B IpelejlaXx KOHIeHTpallui B
jasMe, KOTOophHe BrJUalT EDsg ¢ He®oJbmMOM MIM C OTCYTCTBMEM
TOKCHUYHOCTM. Jo3a MOXeT BapbMpOBaTbLCA B DBTUX Ipenejlax B
3aBUCUMOCTU oT VICIIOJIb 3y eMOM JIEKapCTBEeHHOM bopMEI,

UYBCTBUTEIJIEHOCTHM IIallMeHTa W IIYTVM BBEeIOEHMA.
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BoJee KOHKPETHO, B3aMMO3aBUCUMOCTD KOHIIeHTpalusa—
Bbuosornueckut >d0dexkT (bapMakoIMHaMMKa), HabloaeMas B OTHOIIEHUU
coenuMHeHusda O¢opMmyJiel (I) wmiamM ero OQOpMel, OpenrojlaraeT LeJIeBY
KOHIIEHTpaluuio B ILJla3Me B Opemejiax oT okojyio 0,001 MKTD/MI OO OKOJIO
50 Mxr/mMiI, orT okojo 0,01 MxrD/MiI mo okojio 20 MKI/MI, OT OKOJIO
0,05 Mxr/MJI 0O okoJio 10 MrD/MII MM oT okoJyio 0,1 MKI/MJII OO OKOJIO
5 wMkD/MII. IOjgs  OOCTUMXEeHUS TaKmUx KOHIeHTpauu B  ILJla3Me,
coemuHeHus OQopMyJil  (I) wmIM ux GOPME, OIMCAHHEHE B HaCTOSMeN
3agBKe, MOXHO BBOIMUTL IIpM HIO3ax, KOTOpHe BapbupylTcd oT 0,001
Mk pmo 100,000 Mr, B 3aBUCHUMOCTM OT IIYTM BBeIeHMs, BBOIOMMEX B
BUIE Pa30BOM IOO3H, OPOOHHX OO3 MJIM HEIPEePHBHO BBOIMMOM HOOS3H OJIA
mauMeHTa C Macco¥ Tejla oT okoJo 40 pmo okojyo 100 kT (»Ta mos3a
MOXeT OHTbL CKOPPEeKTHMpOBaHa IJI4 MallMeHTOB C MacCCOM TeJla BHIIe WM
HIKe D2THUX OpeleJioB, B YaCTHOCTM, IJIA OeTel C MacCCoM TeJjla MeHble
40 k1) .

TOUHYID OO3Y MOXeT OIpelelJMTh OIPaKTUKYMUM Bpad, B CBeTe
baxkTOpPOB, Kacalommxcg cybnekTa. Hosy u BBeIeHUue MOXHO
CKOPPEeKTUPOBAaThL IOJia ofecledueHMA IOOCTATOUHHX VYPOBHEM aKTUMBHOTO
BeleCcTRBa (BeleCcTB) MJIN oJjidg nonmepXaHusa KeJlaeMoI'o sbpdexTa.
CBsA3aHHHE C BBeleHMEeM (QaKTOPH, KOTOPEHE MOTYT OHTb OIPMHSATH BO
BHMMAaHMEe, BKJOUAT TIKEeCTb COCTOSHMSA Oo0Je3HM, of0mee COCTOSHUE
300POBBEA CyOBeKTa, DSTHMUHOCTL, BO3pacT, MaccCy M II0J CcyOBeKTa,
PEeXVM IIUMTaHMS, BPEeMS UM YaCcTOTy BRBReOeHMS, KoMOMHauuMo (KOoMOMHALIMM)
JIEKAPCTBEHHEX CPelCcTB, aJlJlepIMueckMre peakluuy, IIepPeHOCUMOCTD
TOKCUUYHOCTHM, CBSI3aHHOM C MeTab®oJMTaMu JeKapCTBEHHOT'O CcpelcTBa,
OIHT TIIPUMMEHeHUS IPYyTUX I[IPOTUBOPAKOBHX Tepalui U pPexXuMOB U
[IePEeHOCUMMOCTEL/OTBEeT Ha TaKue TepaluM U PeXuMbl. [JoJTOoLelCTBYIIMUE
bapMalleBTUMUECKHKE KOMIIO3ZULMM MOXHO BBOIMUTL uUepe3 Kaxnwe 2, 3 WU
4 @§mH4, OIMH pas3 B HeleJo WJIM OIMH pas3 B »OBe HedeJu, B
3aBUCUMMOCTM OT Iepuola IOJYXM3HM U CKOPOCTM BHBeIOeHMS U3
opraHM3Ma KOHKPEeTHOI'O CcoCcTaBa.

CoenvHeHnsa ¢opMyJH (I) WM MX GOPMH, OIMCaHHEE B HacTO4gmen
3aaBKe, MOXHO BBOINTDH CyOBeKTy JIIOOBIM oyTeMm IOOCTaBKMU
JIEKAapCTBEHHOTO CpencTBa, WM3BEeCTHHEM B OaHHOM o0O0JacTM TexXHUKU.
HeorpaHnuMBaomme [IPUMEPH BKJIIOUAT nepopaibHbI, TJla3HOM,

PEKTaJIbHEIM, OYKKaJIbHEL, MEeCTHHM, HaslaJIbHHM, odTaJIbMUUECKUM,
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IIOOKOXHEI, BHYTPUMBIIEUHHY, BHYTPUBEHHEM (O0JIOC W MHOY3US),
MHTpallepe®pallbHEM, UYPECKOXHHM M BHYTPMJIETOUHEM IIYyTM BBEIEHMS.

MeTaB®OoJIMTE COeOMHEeHUN

Taxkxe o0O0BEeMOM, OIMCAHHHM B HaCTOANEN 3asBKe, OXBATHBAKTCH
in vivo MeTab®oJMUeCKMM OPOIOYKTH CcoeIMHeHUM OQOpMyJE (1) wWiIn ux
bopmM. Takue OPOOYKTE  MOTYT OBITE pPe3yJibTaToM, HallpuMep,
OKMCJIeHU S, BOCCTAHOBJIEHUS, TUOPOJIM34a, aMUIOIMPOBAHUS,
TJIOKYPOHUIUPOBAHUS, BTepuduKaluuy U T.II. BBOOMMOTO COEIMHEHUS
bopmyJsiel (I) MM ero QOPMEI, IpeMMylleCTBEeHHO M3-3a (pepMeHTaTVBHEX
npoueccoB. COOTBETCTBEHHO, coeIMHeHUA QopMyJiH (1) MM MxX QOPME,
OV CAaHHHEe B HacToAmen 3aAaBKe, BKJIIOUAIOT Takue, KOTOpPELIE
oBpa30BaHH B IIpOllecce, BKJKUYAKIEM KOHTaAKTUPOBAHME COeIVMHEHUA
bopmyJsiel  (I) wmiam ero QOpPME, OIMCAHHHX B HacTofAmeM 3asgBKe, C
TKAaHLID MIEKONIMTAalIero MWiIXM MIeKoNIMTalmMM B 2 TeueHMe IIepuoma
BpPEMEHM, IOOCTAaTOYHOTO IJId ofpaszoBaHMA MeTaboJIMUeCKOTO MIPpOoIOyKTa
TAaKOT'O COEeIOVMHEHMS.

Takye TMOPOOYKTH TUIMUHO UISHTUOMUIMPYIT IIyTeM I[I0JIYyUeHUH
pPamMoakKTUBHO-MEUEeHHOTO (Hampumep, C! ugm H3) coeIMHEeHUS OGOPMYJIH
(I) mam ero QOpMH, OINMCaHHHEX B HACTOANEMW 3asBKe, BBeleHMSI eTro B
ofHapyxXmuBaeMoyr nos3e (Hanpumep, ©OoJbme uyem okoJjyio 0,5 wMr/xr)
MJIEKONIUTaKIEMY , TakoMy KaK KpHCa, MBIIE , MOpPCKas CBMHKA,
oBesbsAHa, WX  4YeJIOBEKY, oCTaBJIgsa HOOCTATOUHO BPEMEHM  OJId
MeTabosm3Ma (TUIMUYHO OT okoJio 30 cexyHn mo 30 uyacoB), M BHOEJSS
ero MIPOOYKTH KOHBEPCUM M3 MOUM, KPOBU WMJIM IPYTUX OUOJIOTUUECKUX
o0paszlUupB. 9TU MNPOOYKTH JIETKO BHIOEJISITCS, I[IOCKOJIbKY OHM SBJISIOTCSH
MeUeHHMM (OIpyTI'Me BHIOEJIAT C MCIOJbL30BaHMEeM aHTUTeJl, CIIOCODHHX
CBABHBATLCA C DIMUTONAaMM, BRXXMUBAKIMMMM B MeTadodmuTe). CTPYKTYPH
MeTaboOJIMTOR ONpPenesISoT TpalIWMlMOHHEMKM crocoBamu, HalpuMmep, C
MCIIOJIE30BaHuMeM  MC I AMP aHaJln3za. Kaxk npaBUJIoO, aHaJn3
MeTad®oJIMTOBR MOXHO OCYMEeCTBUTH TaKMUM xe criocoboM, Kak
TPpalMIMOHHEIE MCCIeIOBaHMA JIEKAPCTBEHHOTO MeTaboJiM3Ma, XOPOoIo
M3BECTHEE ClHelMaJMcTaM B OaHHOM 00JlacTM TexXHUKM. I[IpOOyKTH
KOHBEpCUM, TIIPpU YCJOBMM, UTO OHM MHHM oB0pas3oM He oOHapyXeHH 1in
vivo, ABJIAIOTCA  IOJIe3HBEMM B  IOMAaTHOCTUMUECKMX  aHaJu3ax IOJ4g
onpenejyieHMUs TepaleBTUUEeCKMX OO3 COeOMHeHUM QopMyJiEl (I) WM UX

q_)OpM, ONMCAHHHX B HaCTOAmMeN 3aABKe, Taxe eCcJjim OHM CaMM He
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oBJlamanT HMKaKOM OMOJIOTUMYUECKOM aKTUMBRBHOCTLIO.

KoMOUMHUPOBaHHEE Tepaluu

Crioco6ur JleueHn4 praka, OIIOCPeIOBaHHOTO Bmi-1, N
HyXIDaKmeI'oCad B 2TOM CyOBeKTa, B OOIOJIHEHMEe K OIIMCAHHEIM BHIIE B
HacTodmey 3asBKe, KpPOMe TOI'O, BKJOUAKT BBeIeHMEe HYXIalleMyCs B
2TOM CyYOBeKTYy D0OPeKTUMBHOTO KOJMUYECTBa OIOHOTO MWMJIM HEeCKOJIbKUX
coemuHeHur GopmyJiel (I) MM ux GopM, OTHEJILHO MM B KOMOMHALUM C
OOHVM WMJIM HEeCKOJIBKMMM OOMNOJIHUTEJIbHHEMM CPpeldCTBaMM, BHEHOPAHHBEIMM M3
IIPOTUBOPAaKOBEX CpencTRB, aHTU-IIpoJIMdepaTUBHEIX CpencTs,

XVMMOTepalleBTUUeCKMX CpelCTB, NVMMMYyHOMOIOYJIMPYKIMX CpedCTB, aHTU—

AHTMOT €HHEIX CpeICTE, IPOTUBOBOCIIAJIUT &JIL HEIX CpeICTB,
AJIKMIINPYIOMETO CpeICTBa, CTEePOUIHEX n He—-CTEepPOUIOHEX
IPOTUBOBOCIIAJIUTEJILHEX CpeICTE, BoJiey TOJISIMUX CpeICcTB,

AHTaTr'OHMCTOB HeﬁKOTpMeHOB, B2—aPOHMCTOB, AHTUXOJIMHEPTMUECKUX

CcpenCcTB, TI'OPMOHAaJIBHEIX CpelCTB, OUOJIOTUUECKHUX CcCpencTsB, TYOYJIMH—

CBAS3EBIBAKIMMX cpelncTsn, IJIOKOKOPTHMKOMIOOB, KOPTUKOCTEPOMIOHEX
cpenncTsn, aHTM@aKTepMaHbHHX cpencTsn, AHTUTVCTaMMHOB,
HpOTMBOMaHHpMﬁHHX cpenncTsn, IIPOTHMEBOBHMPY CHEX cpelcTsB,

AHTUOMOTUKOB M T.II.; M HeoOda3aTeJIbHO C JIYyUeBOM Tepaluen.

B OpyroM BapraHTe  BOIUIOMEHMS us3oBpeTeHMUd, OOHO  WJM
HEeCKOJIbKO coeauHeHur ¢QopMyJel (I) wuam ux ¢GopM, OTHEeJIbHO WM B
KOMOMHAIIMYM C OIHMM WMJIM HECKOJLKVMU OOIOJHUTEJILHEMY CpedcTBaMu,
MOXHO BBOIUTL CYOBLEeKTYy B KOMOMHALMM C IIOIIepXMBaKIel Tepaluel,
BoJieyToJdmen — Tepanuew «WIM @ OpYTou Tepanuen, KOoTOpasd He
OKas3HBaeT HUKAKOTO sddekTa Ha pakK, OIOCPpelOoBaHHEM Bmi-1.

B HEKOTOPHX BapMaHTaxX BOIJIOmMEHMSA, OOHO WMJIM HEeCKOJIBKO
coenuHeHur QopMyJiEl  (I) wmaIM muxX GOPME, OIMCAHHEHE B HaCTOSIMIEN
3agBKe, ¥ OIOHO WMJIM HECKOJIBKO HOOINOJIHMTEJIBHEIX CPEeIOCTB, OIMCAHHHX
B HacCTOAmeM 3asBKe, BBOOAT B BMUIE OIOHOM dapMalleBTHUUECKOM
KOMIIO 3ULINM . B HEKOTOPHX BapMaHTax  BOILJIOWEHMS, OIOHO WM
HEeCKOJIbKO coenmrHeHMr QopMyJiel (I) wmim ux (opM, OIMCAHHHX B
HacTodmey 3asBKe, ¥ OOHO MWJIM HECKOJILKO OOIOJIHMTEJILHEX CPeIOCTE,
ONMCAHHEIX B HACTOAIMEeM 3asBKe, BBOIAT B PAa3HHX (apMaleBTHUUEeCKUX
KOMITO 3ULINAX . B HEKOTOPHX BapMaHTaxX  BOILJIOMEHUS, OOHO  WJIM

HEeCKOJIbKO coenuHeHMyr QopMyJiel (I) wmiam ux ¢G(opM, OIMCAHHHX B
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HacToAmeM 3asBkKe, UM OIHO WMJIM HECKOJBbKO OOIOJHUTEJILHHX CpelCcTB,
ONMCAHHHX B HacToOAmeM 3asBkKe, BBOIOAT OIHMM U TeM Xe IIYyTeM
BBeIeHMUSI. B HEeKOTOPHX BapMaHTax BOIJIOMEHMS, OIHO WMJIM HECKOJBKO
coemmuHeHUM oOQopMyJHl  (I) wmiam uUx QopM, OIMCAHHHX B HaACTOAMEN
3asBKe, M OINHO MWMJIM HECKOJIBKO OOIIOJIHUTEJIBHEX CPpelCTB, OIMCAaHHBEX
B HacTodmeM 3BasBKe, BBOOAT pPasHBEMM IYTAMM BBEeIEHUA.

B OIPYIUX BapuaHTax BOTLJIOIEHNM npencTaBJIEHH
bapMalleBTUUECKME KOMIIO3MLUM, I'IOe OIOHO MM HECKOJIBKO COeIMHEeHUM
bopmyJsiel (I) miIM Mx GopM BBOIAT B BUIe KOMOMHMPOBAHHOTO IIPOOYKTA
C OIOHMM WMJIM HEeCKOJBKMMM OOIOJIHUTEJIbLHHMM CPpelCTBaMu, IIOJIE3HEMM B
JeueHUM Ppaka, OIIocpeloBaHHOTO Bmi-1. CneumajamcTy B IaHHOM
o6JlacTM OOJIKHO OHTL IIOHATHO, UTO pa3JIMUHBE aKTMBHHE MHIPEeOMEeHTH
MOXHO BBOIMUTEL B KOMOMHALMM C COeOIMHeHUAMU OGOopMyJIEl (1) WMIM UX
bopMaMM, ONMCAHHBEIMM B HaCTOAMEeW 3asgBKe, TakuM oOpa3oM, IPOOYKT
MOXeT OeMCTBOBATEL KakK MOOMNOJHAKMIUM WMIM CHUHEPTUMUEeCKMU YCUJIMBAIMIUMA
IIPOTMBOPAKOBYK AaKTMBHOCTE JIKOOTO WMIM 000OMX  HOOIOJIHUTEJIbHEIX
CpeICTB WM coeOMHeHUd (coeIuHeHMM) OGopMyJE (I) WM ero GOpPMH,
ONMCAHHHX B HaCTOAMeM 3adBKe.

Kak OH VCIIOJIb3YETCH B HacToAmen 3aaBKe, TepMMH
“cuHepIMUueckum” OTHOCUTCA kK 520PeKTy BBeleHMSI KOMOMHMPOBAHHOTO
IponyKTa, OIMCAaHHOTO B HacTodgmen 3aAaBKe, KOTOpPEM  BoJiee
>2bbekTUBREH, yeM aIIUTHUBHEE 5SOOeKTH JIOHX OBYX MWIM 0OoJee
OTIOeJIbHEX CpencTB. B crenmaJbHOM BapuaHTe BOILJIOMEHM A,
CUHepI'UYeCKUM sbdbexrT KOMOUHUPOBAHHOTO IpooykKTa IIO3BOJIAET
MCIIOJIL30BATE 0OoJiee HM3KMe OO3E OIHOTO MM HEeCKOJIbBKMX CPeICTB
U/ MeHee  UYacToe BBeleHMe YKa3SaHHHEX CPelCTB CYyOBheKTy,
CTpajapleMy pPakKoM, OIOoCPemOBaHHEM Bmi-1. B HeKOTOPHX BapMaHTax
BOILJIOMEHMSSA, BO3MOXHOCTB MCIIOJIBE30BaTh 0O0Jiee HUBKME OO3HE CPelcTBa
u/ BBOIUTDL yKasaHHbe cpeIncTeBa MeHee JacTo CHUXAaEeT
TOKCUYHOCTE, AaCCOLUMMPOBAHHYK C BBeIeHMeM YyKa3aHHEX CpPeICcTB
cyOBeKkTy, He CHWXad IOpu 2ToM 200eKTMBHOCTL YKal3aHHBX CpPeIncTB
OJIS OpOodMIaKTUKM WJIM JleueHUd pakKa, olocpemoBaHHoTo Bmi-1. B
HEeKOTOPHX BapMaHTax BOILJIONEHMA, CUHepIMUYeCKUM »0PeKT NPUMBOOUT K
YIydmeHHO 5»0QeKTUMBHOCTM KaXIoTr'o M3 CPeOCcTB B JedueHMM paka,
ormocpeloBaHHOTO  Bmi-1. B  HeKOTOPHX BapMaHTax  BOILIOMEeHud,

CUHEPTHUECKUM 20hekT KOMOMHALMM CPedCcTB ofecleuMBaeT OTCYTCTBUE
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WV  yMeHbIleHMe  HeOJIaT'ONPMATHHEX MM  HEXEeJIaTEJIBHEX  ITOOOUHEBIX
50PeKTOB, CBA3aHHHX C IIPUMEHEHMEM JIIOOOTO OTIOEJIEHOT'O CpencTRBa.
KoMOBuHaLuui©o CpelCTB B TaKOM IIPOOYKTE MOXHO BBOIOUTE CyOBEKTY B
OOHOM ¥ ToM Xe OdapMalleBTUUEeCKOV KOMIO3UINM. AJbLTEePHATUBHO,
cpencTrea MOXHO OIOHOBPEMEHHO BBOOUTH CyDBEKTY B PasHEX
bapMalleBTUUECKUX KOMIIO3MLIMAX. CpemcTea TakXe MOXHO BBOIUTH
CyOBeKTy OIDHMM M TeM Xe MWJIM pPas3HeMM OYTAMM BBeOeHusa. B
crieuMaJIbHOM BapMaHTe BOILJIOMEeHMSI, I[I0 MeHbIleM Mepe OIOHO U3
CpeICcTB IpencTaBJgeT cobo¥ coenuHeHMe (QOpMYJIEL (I) wWIM eTo
bopMy, OIMCaHHEE B HacTOAmeM 3asBKe.

Taxkxe MOXHO OOBEOVMHUTEL JiOOe COoeIMHeHMe OQopMyJisl (1) wmim
ero bopmy, OV CaHHEEe B HacToAmen 3aaBKe, c TaKVMU
OOIOJIHUTEJIbHEIMM ~ CPpelcTBaMM, [IOJIE3HHEMM IOJIS JI€YEeHMS pPakKoBOTO
3aboJieBaHMg, OIOCpedoBaHHOTO Bmi-1, BKILUas coelIVHeHUSI QOPMYJIH
(I) mam ux OGOPMEI, OIMCAHHHE B HaCTOAlNeM 3asgBKe, B BUIe eIMHOMU
JIeKapCTBEeHHOV (QOPMH MJIM B BHMIEe pasleJIbHHX JIeKapCTBEHHEX (opM,
npenHa3HadeHHBIX s OOHOBPEMEHHOTO VI [IOCJIENOBATEJIBEHOTO
BBEIOEeHUSA MNalMeHTy, HYyXIawnleMycd B JiedeHUM. I[Ipu [IOCJIeIOBaTeJIbHOM
BBEIOEeHUNM KOMOMHALMI MOXHO BBOOUTE C MCIOJB30BaHMEM »OBYX WK
BoJjiee BBeOeHUM. B aJlbTepHaTMBHOM BapMaHTE BOILJIOCHMEHMS, MOXHO
BBOOMTL OIHO WMJIM HECKOJBKO coenuMHeHUM odoopmyJisl (1) miam ux dopwm,
OIIMCaHHEIX B HacToAmeMn 3a4BKe, u OIOHO NI HECKOJIBKO
IOOIIOJIHUTEJILHEX CPelCTB, OIMCAHHEX B HaCTOAmeM 3adBKe, Pa3HBMU
NIyTsAMM BBeIeHNA.

B cooTBeTCTBUM CO criocobamm, ONMCAaHHEMM B  HaCTOdmeMn
3asaBKe, KOMOMHUMPOBAHHEM NIPOOYKT MOXeT BKJIOUATL KOMOMHALIMIO
AKTMBHEIX MHIPEIMEHTORB, KOTOpYyK MOXHO: (1) KO-COOpPMyJIMPOBAaTE WU
BBOIUTL WJIM HOCTABJATL OIJHOBPeMeHHO B BUIe KOMOMHMPOBAHHOMU
KOMIIOB3ULIUKM; (2) H»OOCTaBJATE IIOCJEeOOoBaTeJIbHO WM IapalJlieJIbHO B
BUIOEe OTIOEeJILHBEIX KOMIIO3MLUMM; MM (3) C MCIOJbL30BaHMEeM JIOOHX
IPYTUX KOMOMHALMOHHHX PeXMMOB, MB3BEeCTHEX B IaHHOM of6JacTu
TEeXHUKN . ITpm OJoCcTaBke B BUIE OTIEeJIbHEX KOMIIO 3ULIUM B
UepeInyllmencsa TepaluM, CIHOCOOH, ONMCaHHBEE B HaCToAmeM 3adBKe,
MOTYT BKJIOUATH BBeIeHMe VI OOCTaBKY, HalpuMep, ez
OTpaHM4YeHusa, B BUIOEe OTIEJILHEX PacTBOPOB, BMyJILCUM, CYCIeH3UM,

Tad®JeToOK, IIWJIIOJIb WM  KalcyJl, WJIM C MUCIOJbL30BAHMEM pPa3HHX
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VMHBEKIVM B OTIOEeJILHEIX mnpullax. Kak OpaBuUJIo, IOIpM UepelylleMcsd
BBeOeHUM 320PeKTUMBHYK 03y KaXOOoI'0 aKTMBHOI'O MHIpPelIMeHTa BBOIOAT
IoCJIeIoOBaTeJIbHO, OOHY O3y Iocje IpyTro. B oTauumMe oOT D2TOTO,
IpM IapaljuleJIJbHOM WJIM OIOHOBPEMEeHHOM BBeleHUM S0OeKTUMBHEE OOS3EH
OBYX WM 0OoJiee aKTUBHHX MHIPEeIMEeHTOB BBOLAT BMeCTe. Pa3JIMUHHE
ajlb TepHATMBHEE  KOMOMHaLUM  IIepeMeXaklleI'oCsa  [IOCJelOoBaTeJIbHOTO
BBEeIOEeHUSA VI B napaJujiesib Hol KOoMOMHAaLUN TaKxe MOXHO
VICIIOJIL30BAaTh.

KoHkpeTHEE [IPVMEPH TaKMX CpenocTB BKJIOUAT, HO He
OTpaHMUMBAKTCH 5BTHM, MWMMyHOMOIYJIMPYyKIMe CcpelCTBa (HalIpuMep,
MHTepdbepoH, MEeHULMIIJIaM/H u nonoOHHE) , AHTM—-aHTHMOT'€HHOE
CpencTEo, MIPOTUBOBOCIIAJIUT EJIEL HEIE CpeIncTBa (HanmpuMep ,
alpPeHOKOPTUKOMIEL, KOPTUKOCTEPOUIE! (HanpuMep, BekJIoOMeTa30H,
OyIoecoHHUm, GIIYHUCOINUD, Gy TUKA30H, TPUaAMIMHOJIOH,
Me TMJINIPEIHN30JIOH, NIPelIHU30JIOH, NIpeIHU30H, TUIOPOKOPTUSE0H) ,
TJIOKOKOPTUKOUIEL, CTEPOUIHEE u He—-CTEPOUIHHEE
[IPOTMRBOBOCIAJIUTEJIbHEE JIeKapCTBEHHEE CpeIncTeBa (HanpuMep,
aCrnupmH, nudynpodeH, OuKJIopeHak u VHTUOUTOPH CoX-2)),

BoJieyToJigMMe CpPpenNcTBa, AaHTATOHUCTH JIEMKOTPUMEHOB  (Halpumep,

MOHTEJIYKacT, MeTWJI KCAaHTMHH, 3adupiaykKacT u 3uUJeyToH), [2-
aTOHUCTH (HaopuMmep, aJdyTepoJi, OuTepoJ, G(eHOTepoJ, WuU303TapH,
MeTallpOTEPEHOJI, IUPOYyTepoJ, cajldyTaMoJl, TeplOyTalruH OGOopMOTepOJ,
caJMeTepoJI u candyTaMoJI TepdyTanauH) , AHTUXOJIMHEPTUUYECKUe
cperncTBa (HanpuMmep, UIPATPONIUYM OPOMMI ¥ OKCUTPOIMYM OpoMmui),
aHTudakTepHalJibHEIE CpPencTBa (HalpuMep, cyldbdacaljlasmH, JalCoH u
Iomo®HHE) , AHTUTUCTAMUHE, IIPOTUBOMAJIAPUMHEE CpPeOCcTBa (HalIpuMmep,
TUOPOKCUXIIOPOXUH) , IIPOTUBOBUPY CHEIE cpeIncTBa (HampumMmep,
HYKJIeO3UIHHE aHaJoTu (HanpuMep, 3UOOBYIVH, AllMKJIOBUP,
TaHTUUKIIOBUP, BUIapadMH, UIOKCYPUIUH, TPpUOIYypPUIOMH, pUOaBUPUH,
bockapHeT, aMaHTaIunH, pPUMaHTaInH, CakBUHAaBUD, VHIVHaBUP,
pUTOHaBUP U AZT) ¥ aHTUOMOTMKM (HaIpuMep, IaKTMHOMMUIMVH (IpexHee
Ha3BaHUe AKTMHOMMUMH) , BIeoMMLIMH, SPUTOMULIMH, NeHVUWIJIJINH,
MUTPpaMMUIVH ¥ aHTpaMuluuH (AMC)) .

KoHKpeTHHEe [IpUMEPH OOIOJHUTEJLHHX CPpeldCcTB, KOTOPHE MOXHO

MCIIOJIE30BAaTE B KOMOMHALIMM C COeOMHEeHMEM @OpMyJ'H::I (1) nmijim e1ro
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bopmoiz, ONMCaHHBEIMKM B HacTodmelM  3adBkKe, BRJIIOUAT, HO He
OTPAHNUMBAKTCSA STHUM, CJeIyilye: AalMBMUMH,; akJIapyOMIMH; aKoIaszoJI
TUOPOXJIOPUI ; AKPOHMH; azmolieJie3uH ; aJImeCcJIeMKNH ; aJITpeTaMMH ;
aMOOMMIIMH ; aMeTaHTPOH aleTar; AMMHOTJIY TE€ TUMUL, ; aMCaKpMH ;

aHaCTpO30JI,; AHTPalIMKIIMH,; aHTpaMMLIMH,; aclriaparmHasy, acCIlepJIMH,;

a3alUTUOVH; aserena; a30TOMULIVH ; aTMMacTaT; OeHszomena;
OuKaJlyTaMum ; OrCcaHTpeH TUOPOXJIOPUI ; OucHadum OVMe3UiaT;
tuchochoHaTE (HanpuMep, naMmuOpoHaT (Aredria®), HaTpUM
KJIOHOIPOHAT (Bonefos®), 30JIeIpOHOBAaS KMCJIOTa (Zometa®),
aJIEHOPOHAaT (Fosamax®), STUOPOHAT, ubaHOopHAaT, uMMagpoHaT,
puszenpoMaT u TUIIyOPOMaT) ; fuLeJIe31H ; BJIeOMULIVH cynsdarT;
OpexkBMHAP HaTpUM; OPOTIUPUMUH ; OycynbdaH; KaKTVMHOMUILIVH ;

KaJlyCTEepOH; KapalueMunm; rkapbeTuMep; KapOOoIlJIaTUH ; KapMyCTUH ;
KapyOMUMH TI'MOPOXJIOPUIL; KapLueJjie3MH; LeledUHITOJI; XJopaMOyLW;
LVPOJIEMULIVH ; UMCIIJIaTUH ; KJIaopnuOuH ; KPUCHAaTOJ MesujaT;
uurJjodochammr; uuTapaduH; DakapbasuH; OaKTUMHOMULIMH ;
DaYHOPYOULMH TIUOPOXJIOPUL; IIelUuTadbMH; IeMeTWIMPpYyIMe CPpencTBa;
oeKcopMallJlaTyH ; oesaryaHuH; oes3al'yaHUH  MesujarT; OVa3VKBOH;
ooleTakces; OOKCOPYOMULIMH ; LOKCOPYOULIMH TUOPOXJIOPUL ;
OPOJIOKCUDEH ; OPOJIOKCHUDeH UMUTPaT; OPOMOCTAHOJIOH  IIPOIMOHAT;
Oya30MULIUH smaTpeKcar; SQJIOPHUTHH  ITUOPOXJIOPUIL;  MHIUOUTOPE
EphAZ2; BIICAMUTPYLNVH ; SHJIOIJIATUH ; SHIIpOMAT; SOUMIPONIMONH ;
SOVPYOULIMH  TUMOPOXJIOPHUI; 5p0YII0O30J; BCOPYOULMH  IMOPOXJIOPUI ;
BCTPaMyCTHH; 53CTpaMyCTHMH HaTpui docdaT; »TaHMOA30J; DTOMNO3UL;
sTonosun  dochaT; HSTONPUH, G(ampo30JI TIHUOPpOXJIOpUL; da3zapaduH;
beHpeTUuHUL ; GJIIOKCYPUIOUH ; baynapaduH docharT; 5-@Topypalni;
bTopUUTADMH; GOCKBUIOOH; dpocTpHelnuH HaTpUl; TeMUIUTa0OuH;
IeMUMUTaONH TUMOPOXJIOPUL ; VMHIVOUTOPE TUCTOHIOealle TUJIa 3kl ;
TUOPOKCUMOUEBMHE,; MIAPYOMLUVH I'MIPOXJIOPUI; WdochaMml,; WMIMOOOCHUH;
MMaTUHNO  Me3uJaT; VMHTEePJeNKUH II (BrJIOUasA  peKOMOMHaHTHHM
MHTepJeVkud II, wimu rIL2), wuHTepdepoH ajdbda-2a; UMHTepdepOoH
aneda—-2b; uHTepdepoH aybda—-nl; MHTepdepOoH aJjibda-n3; MHTepPPepOH
Bera-1 ar MHTepbepoH raMMa-—1 b; UIIPOILJIATUH ; VPUHOTEKAH
TUOPOXJIOPUL ; JIaHTpeOoTUn aueTar; JICHAJIMIOOMUL ; JIeTPO30JI;

JIEeYIIpOoJIing ameTaT, JINMapo30JI I'MopoXJjiopnn, JIOMETPEKCOJI HanMﬁ,’
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JIOMY CTWH ; JIOCOKCAHTPOH TIUIOPOXJIOPUL; MacCoIIpOKOJI; MeMTaHCHH;
MeXJIOPEeETaM/H TI'UMAOPOXJIOPUI; aHTM-CD2 aHTUTeJla; MeI'eCTpOJI alleTaT;
MeJIEHTeCTPOJ auerTar; MeJibpasiaH; MeHOT'apwuiI; MepKalTOIypPUH
MeTOoTpeKcaT; MeTOTpeKcarT HaTpuUM; MEeTOIPUH; MeTypenena;
MUTHUHIOMUL,; MUTOKAPLMH; MATOKPOMMH; MUTOTWMJIJIMH; MUTOMAJIbLLUH;
MUTOMULIVH ; MUTOCIIEP MUTOTaH; MUTOKCAHTPOH TUOPOXJIOPUD ;
MUKODEHOJIOBAsA  KUCJIOTa; HOKOIAa30JI; HOT'aJlaMULIVH ; opMarljiaTuH ;
OKCHUCYPaH; INakJIuTakceJl; Iepachaprasa; I[IeJMOMULIVMH; I[IeHTaMyCTUH;
[IEeIrJIOMULIVH cyJbdarT; nepbdochammym; IUrnodpoMaH ; [IUIIOCYJIbdaH;
IIUPOKCAaHTPOH TUOPOXJIOPUI ; [IJIMKaMULIMH ; [IJIOMEeCTaH; rnopodmmep

HaTpui; TOPOUPOMUIIMH; NPeIHMMYyCTHMH; OpokKapbasuH TITHUIPOXJIOPUI;

IYPOMUIIVH ; MIYPOMULIMH TUIPOXJIOPUI ; nMpas3o0dypPrH; PUOOIIPHUH ;
POTJIEe TUMUL ; cadMHITOJI; ca@UHTOJI TUOPOXJIOPUI ; CeMyCTWH;
CUMTpaseH; crnapdocar HaTPpUM; CIlapCOMMUIIVH ; CIMpOT epMaHUM
TUIOPOXJIOPU ; CIIMPOMY CTHUH ; CIOMPOIJIaTUH ; CTPENTOHUTPUH ;
CTPEeNTO30INH; cyJIobeHyp; TaJIMCOMUIIMH ; TeKoTaJlaH HaTpUM;
Teradyp; TeJIOKCaHTPOH TUIOPOXJIOPUL ; TEeMOTIOPOUH ; TEeHUIIO3UI;
TEPOKCHUPOH; TEeCTOJIaKTOH; TUaMUIIPWH ; THOTYaHMH; THOTEeNa;

TMa30QypPUH; THUpala3laMiH; TopeMudpeH LUUTpaT; TPEeCTOJIOH aleTaT;
TPULUPUOUH docoar; TPUMETPEKCAT; TPUMETPEKCAaT TJIOKYPOHAT ;
TPUIITOPEJIMH,; TyOYJIO30JI I'MOPOXJIOPUIO; VYpaluuJl MUIpUT, Yypemena;
BallpeOoTUl; BepTelopdMrH; BMHOJIACTMH CyJdbdaT; BUHKPUCTUH CyJbodaT;
BMHIECHUH,; BMHIECHMH CyJIbdaT; BMHEIMIMH CyJabdaT; BUHIJIMIMHAT
cyJibdaT; BUHIEYPO3MH cCyJgbdaT; BUHOPEeJOMH TapTpaT,; BMHPO3UIMH
cyibdaT; BUH3OJIUIMH CyYJIbOaT; BOJIUTHMHMO; BOPO30JI; 3BEHUILJIATUH;
3MHOCTATHH; 30PpYOUMLUMH TUIPOXJIOPUI M IOOOOHEE.

Ipyrue NIPMMEPH  JIeUeHud  paka, ormocpenoBaHHOTO  Bmi-1,
BKJIOUAT JieueHme [IPOTUEBOPAKOBHM M AHTU-TIPpOJIMPepaTUMBHEM
CPeICTBOM, TIJe I[NIPOTUMBOPAKOBOE WM aHTUIPOJIUPEpaTUBHOE CPEeICTBO
BHOpPAaHO M3, HO He OTI'paHMUMBaAChL D2TuUM, cjaenyiomux: 20-Epi-1,25-
OUTUIPOKCUBUTAMUH D3 (MC 1288, MC 1301, KH 1060) ; 5-
STUHWIIYPaUWJI; abupaTepoH; akKJIapyOMUMH; aluuJIQyJIBeH; alelMIIeHOJI;
amoleJie3MH; aJinecJIeMKNH ; ALL-TK aHTaTr'OHMCTEL; aJlTpeTaMNH ;
aMbaMyCTHUH ; aMUIOOKC; aMMPOCTUH; aMMHOJIEBYJIMHOBA L KucJjoTa;
aMpyOULIVH ; aMCaKpPUH ; aHarpeJuns; aHacTpO30JI; aHOpoTIpadOoJInL;

T/IHI‘T/I@T/ITOpr aHTMOTeHe3a,; aHTarroHucT D; a”HTaroHuctT G; aHTapeJIMKC,
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AHTU-OOPCaJM3UPYyRIUN MOopdoTeHeTHUUeCKUY OeJlok—-1; aHTMaHOPOTEH,
AHTUDCTPOTEH; aHTMHEOIJIaCTOH; AaHTHUCMECJIOBHE OJIMTOHYKJIEOTUIH ;
adUOMKOJNIMH IJIMUMHAT,; MOOYJIATOPEL TI'€HOB allollTo3a; pPelyJIaTOPH
aliornTosa; allypuMHoBasd kKucjoTa; ara-CDP-DL-PTBA (O-majgbMUTOMII—1-
TUOTJIMLIEPYH) ; apI'MHMHIOeaMHaza; asyJlakpUH; arTamMecTaH;
aTPUMYyCTMH,; aKCMHacTaTMH 1; aKCMHacTaTMH 2; aKCHMHacTaTUH 3;
asaCeTpOoH; Aa3aTOKCHH,; a3aTUPO3MH; IIPOM3BOIOHEEe OaKkKaTuHa I1I1;
BajaHo; faTMMacTaT; BRCR/ABL AHTAT'OHUCTEL; OEeH30XJIOPMHE ;
DeH30MIICTaypPOCIIOPHUH,; OeTajlaKTaMOBEEe I[IPOM3BOIOHEE; OeTa-aJleTUH;
HeTakJIaMULIMH B; HeTyJIMHOBAA Kucjiora; VHTUOUTOP bFGF;
OuKanyTaMun; OMCaHTpeH; OMCa3UMPUIOMHCIIEPMMH; OMcHadum, OmucTpaTeH
A; OuLleJIe 3UH ; OpediatT; OPONIUPUMUH ; OynooTUTaH; Oy TMOHUH
CYJIbOOKCHUMMH ; KaJILUIIO TPUOJI ; KaJboCTUH C; [IPOM3BOOHEIE
KaMIITOTellMHa; KaHapurokc I1L-2; xkamneuuTadbuH; KapboKcaMMI—aMMHO—
Tpruaszosl (CaRest M3); CARN 700; BHIOeJeHHHN M3 Xpdlla MHIUOUTOP;
Kapluejlie3MH; MVHIUMOMTOPH Ka3eMHKMHASH (ICOS) ; KaCTaHOCIIEPMHUH ;
CEeKpOIMH B; CeTpOpesiMKC; XJIOPMHE; XJIOPXMHOKCAJIMH CyJIbOOoHaMUL;
LUMKAaIpPOCT; LUMUC-TIOPOUPUH ; KJIaOpnUOuH ; aHaJIoTu KJIoMMdpeHa ;
KJIOTPMMAasz0JI; KOJUIMCMMUMH A; KOJUIMCMMUMH B; koMOperTacTaTuH A4;
aHaJIoT KoMOpeTacTaTMHa; KOHaT'eHMH; KpacbOecuuamH 816; KpPMUCHATOJ;
KPUIITOOULIVH 8; IIPOU3BOLHEE KPUIITOOULIMHA A; KypaluuH A;
LUUKJIOTIEeHTaHTPaXHOHE; UMKJIOILJIaTaM; LUUIIEMULIVH ; umnTapabuH
okdpocharT (YNKO1 WJIN Starasid®) ; HMUTOJIMTHUYECKUM baxkTop;
LUUTOCTaTHUH; oDaxkJaukcumad; oeumuTaduH; OIeTUMIpoIMIeMHNH B;
OECJIOpeJInH ; OeKkcaMeTa30H; oDexcudpocohammn; OeKCpa30oKcaH;
IeKCBepalaMul; OMa3MKBOH; IOMIOEMHMH B; OUIOOKC; IMU3TUJIHOPCIIEPMMH ;
OIUTUOpOo—5—-az3aumMTUONH; OUTUOPOTaKCOJI, OMOKCaMMUIIVH ; oubeHmII
CIOMPOMYCTHMH; IOLeTaKCeJl; OOKOCAHOJ; LOOJIaCETPOH; IOKCUDIYPUINVH;
OPOJIOKCUbEH; IOPOHAOMHOJ; IOyoKapMMUMH SA; 50cejieH; DSKOMYyCTHUH;
S0eJIQOCHUH; sOperoJioMa; SOIIOPHUTHUH ; DJIEMEH ; SMUTEDYP;
BSIUPYOULIVH ; BIPUCTEPUL ; aHaJion CTpaMyCTHHaA ; AT OHUCTH
SCTPOT'eHa; aHTAT'OHMCTE SCTPOTeHa; 2TaHUIas3oJ; 3Tornosmn docoart;
DKCeMeCTaH; bamposzoJi; baszapabduH; beHpeTUuHUT; buITpacTMM;
duHacTepun,; OQIaBOIUPUIOJI; OGJgesejjacTUH; dIyacTepoH,; oaynapaduH;

dTOopPmayHOPYHULMH TUOPOXJIOPUI ; bopbeHUMEKC; bopmMecTaH;
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bocTpuelnH; GOTeMyCTHMH; TAaIOJIMHUM TekcadupMrH,; TaJlJIMii HUTpaT;
rajioumMTabrH; TaHUPEeJIMKC; MHIUOMTOPH XeJlaTMHA3H,; TeMUnuTadbuH;
VHIUOMTOPH ITUIyTaTuOHa,; WHIMOMTOpE HMG COA penykKTasws (HaIpMUMep,
aTopBacTaTHUH, uepmBacTaTuUH, bayBacTaTMH, JIeCKOJI, JIYIIUTOP,
JIOBAaCTaTMH, PO3yBacCTaTMH M CHUMBACTATMH); TelcyJbdaM; ITepelyJiMH;
TreKcaMeTUJIeH OucaleTaMun; TUIIEPULNH ; nbaHOpOHOBAaA  KUCJOTa;
nnapyoOuLmnH; UOOKCUDEH; nopaMaHTOH; MIMOQOCHH ; njioMacTart;
VMUIOAa30aKPUIOHE; UMUKBUMOT, ; VMMYHO CTUMYJIMP YOI e TIeITUOEL;
MHTUOUTOP  pelenNTopa MHCYJMHONOOOOHOTO  POCTOBOTO  QakTopa-1;
ATOHUCTH MHTepdepoHa; UHTepOePOHE; MHTepJIeMKUHE,; MoOeHTYaH;
MOOONOKCOPYOUILINH ; MIIOMEaHOJI, 4-VpPOoIJIaKT; UpCoTJIaluH ;
M300eHTas30JI; M30TOMOTAaJMKOHIOPMH B; UTaceTpOH; MAaCIJIaKMHOJIMUI;
KarajaHunk; JamMesuiapMH-N  TpHalueTaT; JIAHTPeOoTHUn,;  JIeMHaMUIIVH;
JIeHOTpacCTUM; JIeHTHMHaH cCcyJabdaT; JeNTOoJCTaTUH; JIeTpO30Jl; JIeWKOo3-—
MHTUOMPYIOIUY QaKTop; JeMKOUMTAPHHM alJibda MHTepdepoH; KOMOMHALIUU
JIeynpoJIMa/oCTPOoTeH/IPpOTeCTepoH;  JIEMIPOPeJIMH,;  JileBaMMcoJi; LFA-
3TIP (cM. MexoyHapoOHyo OyOamkaumio N W093/0686 um IlaTenT CIA N
6162432); IJIMapo30JI; JMHEWHEM I[IOJMaMMHOBEIM aHAaJIoOT; JIMIIOOMJIILHEM
OVCaxapUIHBM NenTun; JIUIIOOUIIbL HEIE [JIaTUHOBEE COeOVHEHUSA;
JIMCCOKJIMHaMun 7; JobaljaTuH; JIOMOPULUH; JIOMEeTPEeKCOJI; JIOHMIAaMUH;
JIOCOKCAaHTPOH; JIOBACTaTUH; JIOKCOPUOUH ; JYpTOTEeKaH; JIOT e
TeKCcadupuH; JIMCOQUMIIIINH ; JIUTUUYEeCKHUE [IelITUOH ; MeMTaHCUH ;
MaHHOCTAaTHMH A; MapuMacTarT; MaCOIIPOKOJI; MacIllMH;  MHIUOUTOPH
MaTPUIIMCUHA,; MHIUOUTOPLE MeTAaJIJIONPOTEMHAa3H MaTpUKCca; MeHOoTapwui;

MepOapoH; MeTepeJiMH; MeTHMOHMHAa3a; MeTOKJIonpaMun, HWHIudtmuTop MIF

TayToOMepas3El, M_T/I(]_)el_lpMCTOH,' M.T/IJ'ITG(]_)OCI/IH,’ MVPVIMOCTUM,;
IBYyXLlelloUuedHaAd PHK C OO OUHEIM ClilapMBaHMeEM OCHOBAHUIN;
MMTOI'Ya30H;, MMTOJIaKTOJI; aHaJIOT'1 MMTOMMIIVIHGA ; WTOH&Q)MH,’

MUTOTOKCUH (QaKTop pocTa (ubpodjacToB—CallOpPMH; MUTOKCAHTPOH;
MobpapoTeH; MOJIPaMOCTMM; MOHOKJIOHAaJILHOE aHTUTEeJIO, UeJIOBeUeCKUM
XOPUOHUYECKUM TOHAOO TPOIIHEM TOPMOH; MOHOOCHOPMIT JIUTIN T
A/MmodaKTepuallbHE KJIETOUHOOBOJIOUESUHEN CKeJieT (CWS/MPL) ;
MOIIMIOAMOJI; MHIMOMTOP TeHa [NOJMJIEeKapCTBEHHOM pPe3UMCTEeHTHOCTH;
TepallMsg Ha OCHOBE MHOXECTBEHHOTO OIYXOJIeBOT'O CyIlpeccopa 1;
OIPpOTUBOPAKOBOE CPeICTBO Ha OCHOBe MIpUTa,; MuUKalepokcun B;

SKCTPAaRT WKO@&KTepMaﬂbHHX KJIETOUHEIX OBDOJIOUEK; MMPMaIlriopoH, N-
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aueTuIoVHanun,; N-3aMelleHHEle OeH3aMUOe; HadpapesMH; HaTpeCcTUIl;
KOMOUHaLUN HaJIOKCOH/TIeHTa301IMH ; HaBallVH; HadepluH;
HapToI'paCTMM,; HemOallJlaTMH; HeMOPpyOMLMH,; HepUMIOPOHOBasd KUCJOTAa;
HelTpaJlbHasa DHIOOIENTHUOa3a; HUWJIyTaMmuI,; HMHCaMULMH; MOIYJIATOPE
oKCcHuIa asora; a30TOKCUIHEIM AHTMOKCUIOAHT; HUTPYJIJIVH ; 06—
OeH3UIITYaHVH,; OKTPeOTHUD; OKUIEHOH; OJIMI'OHYKIIEOTUL; OHAIIPUCTOH;
opaluH; IIepopal]ibHHM MHOYKTOP ULUMTOKMHOB; OPMAIlJIaTHMH; OCaTepoH;
OKCAaJIMILJIaATUH,; OKCAayHOMMIIMH; IaKJMTaKCeJl; aHaJIoTM IMIaKJuTakcesa;
[IPOU3BOIHEE nakJauTakcesa; najlayaMuH ; NaJbMUTOMIIPU30KCUH ;
naMMIPOHOBAsA  KMUCJOTa; IaHaKCUTPUOJI; maHoMM}EH; napa®akTUH;
NalueJUIMIITUH; IIepaclaprasa; InejgmecuH (BCX-34); mHNeHToCaH HaTpun
noaucymnsdaT; T[IeHTOCTATMH,; I[IeHTPO30JI; IepdiaydbpoH; nepdochammi;
oeruaporeHasa NepUJIMJIIOBOTO CHMPTa; (eHa3MHOMMIMH; O(QeHWJIalleTaT;
VHTUOUTOPH dbochaTasel; NMUMOaHMII; [NMJIOKapIInH TUOPOXJIOPUL;
IMpapyOrIVH; OUPUTPEeKCHM; IJaleTuH A; IJlalueTuH B; MHTUOUTOP
akKTMBaTOpa JIa3MMHOTEHA ; [LJ1aTMHOBEIM KOMILJIEKC ; [JIa TUHOBHE
COEeNVIHEHU S ; KOMILJIEKC IJlaTHa-TPWaMKH ; nopommMep HaTpUM;
IIOPOUMPOMULIMH,; [IPEIHMU3O0H; IIPONMJI OMC—-aKPUIOOH; IMIpocTalJlaHOuH J2;

MHTUOUTOPE I[IPOTEeacCOMBl; MMMYyHOMOIYJIATOP Ha OCHOBe OeJika A;

VHTUOUTOPH IPOTEenHKMHA 3H C, MUKPOBOIOPOCIIN; MHTUBUTOPH
TUPO3UHOBOM npoTenHbochaTasE; MHTUOUTOPH
IIypUHHYKJIeo3uabochopmasel; IIYyPIYPWHH; IMpas30JI0aKPUINH ;

NUPUIOKCUIMPOBAHHEY T'eMOTJIOOMH-TIOJMOKCUR TUIIEHOBHM KOHEBIITAT; raf
QHTATOHUCTEL, pPaJITUTPEeKCen; PaMoOCeTPOH; VHIMOUTOPEL
bapHesMINIpOoTeMHTPpaHCchepass rasS; MUHIMOMTOPH ras; MHIUOUTOP ras-
GAP; peTeJUIMITMH »OeMeTUJIMPOBAHHEM,; peHUM Re 186 TUIPOHAT;
PM30OKCHUH; PUOO3ZUMEL; RIT perTuHammn; poriyeTMII, ; POTUTYKUH;
POMYPTHUL ; POKBUHUMEKC ; pyourmHoH  Bl; pPYBOKCHUII; cadmuHTOI;
camHTOnuH; SarCNU; capxoduTosn A; carpamMocTuMm; Sdi 1 MMMeTHUKHU;
CeEMYCTHH; MHTUOUTOP 1 OMOJIOTUUECKOT'O CTapeHud; CMBICJIOBEIE
OJIMTOHYKJIEOTUOH; MHIUOUTOPH CHUTHAJBHOWM TPaHCOYKLIUM,; MOOYJISTOPH
CUTHaJILHOM TPAHCOYKLIWNA ; OINHOLIEIIOUEUHHM AHTUT eH-CBA3HBakIUni
OeJioK; cusodmpaH; coOy30KCaH; HaTpuUM fopokanrar; HaTpum
beHmIaeTaT; COJIBEPOJI; COMATOMEIMH-CBA3HBAKMNY OeJIOK; COHEPMUH;
criapoCMHOBAA KUCJIOTAa; CIMKaMUIMH D; CIMPOMYCTUH; CILJIEHOIIEHTUH;

CIIOHTHCTaTMH 1; CKBaJlaMVH , MHPM@MTOp CTBOJIOBEIX KJIETOK,
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VHTUOUTOPH OeJIeHMS CTBOJIOBHIX KJIETOK; CTUIMaAMUL; MHIUOUMTOPH
CTpoOMeJIM3KVHA ; CYJIbOUMHOBUH; CyIepaKTUBHEMN Ba30aKTHVBHEM
VHTEeCTVHAJIbHEM IenTUIHBN AHTATOHUCT; cypaiucTa; cypaMuH;
CBAMHCOHMH; CHMHTEeTUUeCKMre IUIMKO3aMMHOTIJIMKAHB,; TaJlJIMMYyCTMH,; b-
dbTopypaluni; JIEMKOBOPUH ; TaMoKcupeH  MeTHOoIUI; TaypOMyCTHH;
TazapoTeH; TekoTraJlaH HaTpPU; Teradyp; TeJIIYyPalupuiInm ;
MHTUOUTOPE  TeJIoMepa3:Hl; TeMOIIOPOUH ; TeMO30JIOMAL; TEeHUIIO 33U ;
TeTpaxJIOPIeKaoKCUmI; TeTpasOMUH; TaaudjlacTUH; TUMOKOPAJIVH;
TPOMOOIIOSTUH;  TPOMOOIIODTUHOBHM MUMETUK;  TuMaJdacuH; AaTOHUCT
TUMOIIOSTUHOBOTO PelLenNTopa; THUMOTPUMHAH; TUPEOMUIHEM CTUMYJIMPYIOMNUMN
TOPMOH ; STUIIOJIOBO STUONYPIIYPUH ; TUpana3aMuH; TUTaHOILIeH
BUXJIOPUI,; TOICEHTHH; TopeMmudpeH; GakKTOp TOTUIOTEHTHHX CTBOJIOBHX
KJIETOK ; VHITUOUTOPH  TPAaHCHIALUM; TPeTUOHUH ; Tpralle TUIIYPUINH ;
TPULUPUOMH,; TPUMETPEeKCaT; TPUITOPeJIMH; TPOIMCEeTPOH; TYPOCTepun;
VHTUOUTOPH  TUPO3MHOBEIX  KMHAa3; TUPOOCTUHE;  MHTUOMUTOPH  UBC;
yBeHuMeKC; IMIPOUCXOOAMMM M3 MOUEIOJIOBOTO CHMHYCa UWHIUOMPYIIOMUMA
pocT  dQakTop; AHTATOHUCTH PelLelNToOpOoB  YPOKMHA3H; BalpeoTUn;
BapuoOJMH B; BekTOpHas CUCTeMa, D2SPUTPOLMTHAasa TeHHas Tepanus;
TaJIUIOMULI ; BeJlape30JI; BepaMMuH; BEepIVHE; BepTenopduH;
BUHOPEJIOVH ; BMHKCAJITUH; BOJIUTHUHUOD ; BOPO30JI; 3aHOTEPOH;
3eHUIJIaTUH; 3UJackop®; B3MHOCTATMH CTHUMAaJIaMep U IIOOOOHEHE.

B HEKOTOPHX BapMaHTax BOILJIOWEHMS, OOIOJIHUTEJLHOE CPelCTBO,
VCIIOJIb3YyeMoe B KOMOMHalLUM C CcoedMHeHreM ©¢opMyJiel (I) wmIM eTo
bopMoO¥, ONMCAHHEMM B HACTOAMEeM 3adBKe, IIpeIncTaBJigeT CcoOoM OOHO
WIIN HEeCKOJILKO VIMMY HOMO Iy JIMP VIO X CpeICcTB. He VIMemye
OTPAHUUUTEJILHOTO XapakTepa IIPpMMEePH MMMYyHOMOIYJIMPYIIMX CPedCcTB
BRJIOUAT OeJIKOBHE CpelCcTBa, TakMe KaK LIMTOKMHE, IelTHUIOMUMETUKA
M aHTuTeJa (HaopuMmep, udejloBeueckMe, I'yMaHU3MPOBaHHEE, XUMepHHEe,
MOHOKJIOHAJIbHEIEe, IIOJIMKJIOHAaJIbHEEe, Fvs, ScFvs, Fab wmmm F(ab):
bparMeHTH WIIN SIIMTOII-CBA3EBAalIME bparMeHTH) , MOJIeKYJIE
HYKJIEMHOBEIX KMCJIOT (HanpuMep, MOJIeK Y JIE AHTUCMEBICJIOBHIX
HYKJIEMHOBHIX KMCJIOT ¥ TPOWHEE CcIOupaim), PaKoBHE  MOJIEKYJIH,
opraHMUecKMe CcOoeOMHeHUS UM HeopTraHMUecKue CcoelIVHEeHUS.

B YaCcTHOCTH, OIOHO WIIN HECKOJILKO VIMMYHOMO Y JIMP YOI X
CpeICTB, KOTOPHE MOXHO MCIIOJIL30BATEL B KOMOMHALMM C COeOMHEeHMEM

bopmysier (I) wmiIM ero GopMmoM, OIMCAHHEIMM B HACTOSAMEM 3asaBKe,
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BRJIOYAKT, HO He OoOI'baHMUMBaKLTCA 25THMM, MeTOTpercCcarT, He@HyHOMMH,

nukJopochaMmm, LIMTOKCAH, UIMKJIOCIOPMH A, MUHOLUMUKJIIMH, a3aTUOIIPUH

(Imuran®), AHTUOMO TUKUA (HanpuMep, FK506 (TakpoymMycC) ),
MEeTUMJINIPEOHNU30JIOH (MP), KOPTUKOCTEPOUDE, CTEpPOMIH, MUKODEHOJIAT
MobeTnJI, paldaMuUMH (CHUPOJIMMYC), MUBOPUOMH, Ie30KCUCIepIlyaJiMH,
OpekKBUHAD, MaJIOHOHUTPWIIO aMUIEL (HanpuMmep, JedayHaMmnn) ,
MOIYJISTOPE T-KJIE TOUHHX PEeLEeNTOPOR, MOIYJISATOPH PEeLENTOPOR
LIUTOKVMHOB M MOOYJIATOPHE MaCTOLUTOB.

B oOIOHOM BapMaHTe BOILUIOUEHMSI, WMMYHOMOIYJIMPYKIME CPelCTBO
npencTarjigeT cobom XUMUOTEepaneBTUUeCKoe CpPencTBO. B
aJbTepHaATUBHOM BapMaHTe BOIUIOMEHMA, MMMYyHOMOIYJIMPYIIVE CPemCcTBO
opencraByageT coboy MMMyHOMOOYJIMPpVYIIMEe CPeICTBO, OTJIMUHOE OT
XUMUOTEepaleBTUUECKOTO cCpencTrea. B HEKOTOPHIX BapMaHTax
BOIUJIOWEHW A, MCIOJIbL3yeMoe OOIOJIHUTEJIEHOEe CPelOCcTBO, OIMCaHHOE B
HacToAmeM 3adBKe, He 4BJIAeTCS MMMYyHOMOIYJIMPYIMUM CPpelCTBOM.

B HeKOTOpPHX BapMaHTax BOIJIOUEHMVS, IOONOJIHUTEJIBHOEe CpendcTBO,
KOTOpOEe MOXHO WMCIOJIBE30BaATE B KOMOMHALMM C COeIVMHeHVeM QOPMYJIH
(I) mau ero ¢opMOM, OINMCAHHEIMM B HACTOAMEM 3adBKe, IPeOCTaBJISET
coboM OOHO WMJIM HECKOJbKO aHTM-aHTMOTEeHHHX CpeacTB. He wuMenmue
OTPaHUUMTEJILHOTO XapaKTepa I[IPUMEPH AaHTUM-aHTMOTEeHHEHX CPpenCcTB
BKJIOUAT OeJIKM, IIOJIUIIEIITUOE, IIellTUOE, IUOpuOHbEe OeJIKM, aHTuUTela
(HanpuMep, yeJjiOBeUeCcKue, TyMaHM3VPOBAaHHEE, XVMEepPHEE,
MOHOKJIOHAJILHEE, IIOJIMKJIOHAJILHEIE, Fvs, Sckvs, Fab @dparmMeHTH,

F(ab)2 dparMeHTH M MX aHTHUIeH-CBA3HBalmye (parMeHTH), TaKue KakK

aHTHUTeJa, KOTOPHE MMMYyHOCIHeLMdUueckM CBA3mBaioTca ¢ TNF-o,
MOJIEKYJIE HYKJIEMHOBEX KMCJIOT (HaAOpMMeP, AaHTMUCMECJIOBEHE MOJIEKYJIH
WM TPOMHEE CIMPar), OpTaHMUeCKMe MOJIEKYJIE, HeOopTaHUYeCKHre
MOJIEKYJIEL M PAaKOBHE MOJIEKYJIEH, KOTOPHEE CHMWXKAT WIM WHIMOUPYIOT
aHTMOTeHe3. B IpyI'mMx BapMaHTax  BOILJICMEHM, IOIIOJIHUTeJILHO e
CpelCcTBO, OIMCAHHOE B HACTOAMENM =BasgBKe, He ABJAeTCS aHTU-
AHTMOTEHHEM CPEeIOCTBOM.

B HEKOTOPHX BapMaHTaxX BOILJIOMEHMS, IOIOJHUTEJLHOE CPelCTBO,
KOTOpPOE MOXHO MCIIOJIE30BAaTE B KOMOMHALMM C COeOMHeHreM (QOPMYyJIH
(I) mwim ero QOpPMOM, OIMCAHHHEMM B HACTOANEM 3asaBKe, IIPeOCTaBJIgeT

cobour OOHO WJIM HEeCKOJIBKO IIPOTHMEBOBOCIIAJIMTEJIb HEIX CpelCTB. He
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MeKnmme OTPaHMUMTEIJIEHOT'O XaparTepa IIPVMIMEPEI
IIPOTHMBOBOCIIAJIMTEJIbEHEX CpellCTB BRJIOYAOT Jiodoe
IIPOTHMBOBOCIIaJIMTEJIBEHOE cpelCcTBO, I1IOJIE3HOE B JIEUEeHNN
BOCIIaJIMTEJIb HEIX paCCTpOﬁCTB . He rMeKmme OTPaHNUYNMTEIJIBHOT'O

XapakTepa I[IPVIMEPH IIPOTUBOBOCIIAJIUT&JIb HEIX CpenCTB BKJIOY AT
HeCTepOUIOHHEE IIPOTUBOBOCIIAJIMT &JIE HEIE JeKapCTBEHHLEE cpeIlcTBa
(HCIIRJIC) , CTepOUIHEIE IIPOTUBOBOCIIAJIUTEJIE HEIE JIeKapCTBEeHHEE

CpeICTEa, AHTUXOJIMHEepTUUeCKHUe CcpencTBa (HamipuMep, aTPOIIMH
cyJbdaT, aTPOIMH MeTUJIHUTPAT M MuIpaTponmuyM Opommn (ATROVENT®),
B2-aroumrcTH (HampuMep, anbyTepoa (VENTOLIN® 1 PROVENTIL®),
BUTOJITEPOJI (TORNALATE®) , JIeBaJIbyTeposl (XOPONEX®) ,
MeTanpoTepeHOI (ALUPENT®) , nUpodyTepotI (MAXAIR®), TepOyTJanH
(BRETHAIRE® u BRETHINE®), an6yrepos (PROVENTIL®, REPETABS® wu
VOLMAX®) , bopMOTepPO (FORADIL AEROLIZER®), caJIMeTepOoJI
(SEREVENT® u SEREVENT DISKUS®)), MeTWMJKCaAHTMHH (HaIpuUMep,

TeobmsuH  (UNIPHYL®, THEO-DUR®, SLO-BID® wu TEHO-42%®)) nu

nomo®Hule. [lpuMmeps HCIIBJIC BKJOUAKT, HO He OTUPaHUUMBAKTCA DSTUM,

aclmpuH, nodynpodeH, LeJIEKOKCH (CELEBREX®), OMKJIOpeHakK
(VOLTAREN®) , SO0TOJIaK (LODINE®), deHompodeH (NALFON®) ,
MHIOIOME TalMH (INDOCIN®), KeTopoJiak (TORADOL®) , OKCallpO3UH
(DAYPRO®) , HaByMeHTOH (RELAFEN®) , CYJIMHIAK (CLINORIL®),

ToJMeHTUH (TOLECTIN®), podexorxcut (VIOXX®), Hanpoxcen (ALEVE®,

NAPROSYN®), «xeTompoderH (ACTRON®), HaBymeHTOH (RELAFEN®) 1u

nomoBHele. Takue HCIBJIC »OeVCcTBYIRT OyTeM MHIUOMPOBaAHUA (GepMeHTa

LIUKJIIOOKCUT' €HAZEL (HanpuMep, COX-1 u/ Ui COX-2) . [TprMepH
CTEePOUIHEX IIPOTUBOBOCIIAJINTEJIb HEIX JIEKAPCTBEHHEIX CpelCcTB
BKJIOUAKT, HO He OTPaHNUUBAITCA BTUM, TJIIOKOKOPTUKOWIEL,
oexcamMeTasoH (DECADRON®) , KOPTUKOCTEPOUIH (HampumMmep,

MEeTUIINIPEOHN3OJIOH (MEDROL®) ), KOPTU30OH, TUIPOKOPTUIOH, IIPEeIHM3OH
(PREDNISONE® u DELTASONE®) , NpenHu30JI0H (PRELONE® "
PEDIAPRED®), TPMAMIMVHOJIOH, asyJlI(uiInH, UWHIUOUTOPH 5SUKO3aHOUIOB

(Hanpyﬂvlep, InpoCTalJlaHIOVMHE, TpOM@OKCB.HBI n HeﬁKOTpI/IeHbI) n

IIOOOOHEIE .
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B HEKOTOPHX BapMaHTaxX BOILJIOMEHMS, IOOIOJIHUTEJILHOE CpPelCcTBO,
KOTOpPOE MOXHO MCIIOJIE30BaTE B KOMOMHALMM C CoeIMHeHVeM (QOPMYyJIH
(I) mwinm ero GOPMOM, OIMCAHHHEMM B HACTOANEM 3asaBKe, IIPeICcTaBJIisgeT
cofboM alKuIMpynilee CpPpencTBO, HUTPO3IOMOUEBUHY, aHTUMeTadoJInuT,

aHTPalMKIIVH, I/II—II‘T/I@T/ITOp TomomsoMepase 171, MUTOTHUYUECKUMN VIHI‘VI@MTOp

u [IOOOOHHE . AJIKUIIMpYoLMe CpenocTEa BKJIOUAKT, HO He
OTPaHNUMBATCA STUM, dycyJgbdaH, LUMCILJIaTUH, KapOborJjaTuH,
XOJIOPMOY LI, UMKJIopochammm, npochammm, nexkapbas3uH,

MexJiopeTaMH, MedaJileH, TeMO3OJIOMULI M [NOoOOOHEEe. HUTPO3OMOUEBUHE
BKRJIOUAKT, HO He OTpPaHNuUMBAaKTCA STUM, KapMyCTUH (BiCNU®),

jJoMycTUH (CeeNU®) u mnomo6uble. AHTUMeTaBOJIMTH BKJIOUAT, HO He
OTpaHMUMBAKTCA BTUM, b-dpTopypaums, KaneumTabuH, MeTOTpPeKCcaT,
reMuUmnMTadbmH, unTapabuH, baymapadvH M OODOOHHE. AHTPALUKIIMHE
BKJIOUAKT HO HE OTIPaHMUMBAKTCH BTUM JTaYHOPYOULMWH, IOKCOPYOMIIMH,
AIUPYOULMH, UOaAPYyOUIIMH, MUTOKCAHTPOH U HOONoOHHe. VHITUOUTOPH
TOIIOM30OMEPAa 3H II BKJIOUAT, HO He OTpPaHNUYMBaKTCA 2TUM,
TOINIOTEKaH, WPUHOTEKaH, »Tono3mun (VP-16), TeHMNo3ud M IIOOOOHHE.
MUTOTHMUECKME MHIMOMTOPE BKJKUYAKT, HO HEe OI'PaHMUMBAKTCS BTUM,
TaKCaHEH (makauTaxkces, oolueTakces) u aJIKaJIOUOEL OapBUHKA
(BUHOJIACTMH, BUHKPUCTUH M BUHOPEJIOMH) U IIOOOOHEE.

B ©OoJlee KOHKPETHHX BapMaHTax BOIUJIOWEHUSI, IOOIOJIHUTEJIEHOe
IpOTUBOPAKOBOE CpencTEo, aHTHU-IpoJndepaTUBHOE CpencTBO  WJMU
XUMUOTEpPAalleBTUUECKOEe CPeICTBO, KOTOpoe MOXHO MCIOJIE30BaATE B
KOoMOMHALIMM C coeluHeHMeM QopMyJiel (I) mMaIM ero GopMOoM, ONMCAaAHHEMMU
B HacToOdmeM 3asaBKe, BKJIIOUAET, M He OTpaHMUMBaAEeTCsS D3TUM,
admmbeplienT, aMCcakpuH, OJIeOMULINH , oycyJbdaH, KaneumTabuH,
KapborymaTuH, KapMyCTHUH, XJIopaMOy LI, LMCIIJIaTUH, KJIanopunbuH,
KJIOodpapaduH, KpucaHTacrnasy, umMrJopochammm, umnTapabuH,
naxkap®asuH, OaKTUMHOMULMH, IayHopyOouumH (IV ¥ JMIOCOMAJILHEIM) ,
noueTakcejy, IOokcopyomuumH (IV ¥ JIMIOCOMAaJLHHM), SH3aCTaypuH,
SIUPYOULIMH, 3TOIO3UI, baynmapabuH, 5-¢Topypanuna (5-FU),
reMUnMTabOVH, TJManeJlb MMILJIAHTATE, I'MIPOKCHMKapbamua, WIapyOWIIVH,
upocopammm, Ma TUHUO Mes3uJaT, VPVHOTEKAH, JIAHTPEOTUI,
JeHaJIMOOMNI, JIEMKOBOPMH, JIOMyCTMH, MeJdajlaH, MepKalToIIypuH,

MeCHa, MeTOoTpeKCcarT, MMTOMMIIVIH, MMTOKCaHTPOH, OKTeOTNnn,
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OKCaJIMILJIaTHUH, HakJIuTaxKces, IeMeTpeKcemn, IIeHTOCTaTHH,
npoxapbasuH, paJTHUTpeKCcen, caTpalJjaTuH, copabenud,
CTPEeINTO30IIMH, CYHUTUHUO, Teradpyp-ypalui, TEeMO30JIOMUII,
TeHUIIO 31, TaJIUOOMUI, THOTerIla, TUOT'YaHUH, TOINOTEKaH,
TpeocyJybdaH, BaTajaHuob, BUHOBJIACTHUH, BUHKPUCTUH, BUHIECUH,

BUMHOPEJONH, BOJUTMHMO, 2ZD6474, MOHOKJIOHAJIBHOE aHTUTEeJa (Takue
Kak OeBauulzymad, uLeTykrcuMmadb, IMC-Al2, IMC-1121B, medi-522,
puTykcuMa® M 1omoOHHE) , TOPMOHAJILHEIE CpelCTBa (TakmMe Kak
aHaCTpPO30JI, fMKaJy TaMII, fycepesnH, LUIIPOTEPOH,
OU3TUICTMIIOECTPOJ, D»KCceMecTaH, QOJaIyTaMm1I, TocepesMH (MOJIOUHAaA
xKeJjesa u npelicraTelJibHasA XeJjeza), JIeTPO30J, JIeNnpopeJInH,
MeIPOKCUIIPOTECTEPOH, MeTeCTpOoJI alleTaT, TaMOKCUubeH, TopeMMrbeH,
TPUIITOPEJIMH ¥ IHOoHoOHHEE), OMOJOTMUeCKMe CpencTBa (TakKkMe Kak
MHTepdepoH, MHTepJIeMKMH-12 ¥ NOoOoOHHe), UMHIUOUMTOPH TUPO3UHOBHX
KMHas3 PeLenTopoB aHTHMOTeHe3a (RTK) (Taxkue Kak AE-941,
aHTMOCTAaTHH, KapBoKCHMaMUIOOTPMAa30JI, HUMJIEHTUTUL, SHIOCTATHUH,
TaJJOQyTMHOH TI'HMAPOOPOMHUI, 2-METOKCUBCTPaIMoJl, CKpBaJlaMMH JlakTaT,
SU6668 m mnomoOHeE), TyOyJIMH-CBASHRBAKIME CpelCcTBa (TakKue Kak
KoMOpeTacTaTuH Al dochar " nonoBHHE) , MHITUOUTOPH
MeTaJIJIONIPOTEMHAa3E MaTpukca (Takme kak BMC-275291 m nomoOHHE)
U/UIV  UHTUOUTOPH  CEPUHOBHX/TPEOHUHOBHX/THPOSUMHOBEX  KMUHAS U
HeoOdA3aTeJIbHEEe HecTepouOHeEe wiau COX-2 I[OIpOTUBOBOCIIAJUTEJIbHEE
cpencTBa (Takme KakK ILeJIeKOKCUO U TMoIOoOHEEe) WMIM KOPTUKOCTEepOMI
(TakMe kKak MNPeIHM30H UM MIOHOOHHE) .

B BoJee KOHKPE THHX BapMaHTax BOILJIOMEHM S, OIHO VI
HECKOJIBKO HOIOJIHUTEJILHEIX I[IPOTHMBOPAKOBHX, aHTU-NpoJMdepaTUBHEX
IV XVMHMOTEepalleBTUUYECKUX CPeICTB, KOTOPHEE MOXHO MCIIOJIB30BAaTh B
KoMOMHALIMM C coelIuHeHMeM QopMyJiel (I) MIM ero QopMOM, ONMCAaHHBEMMU
B HacToAmeM 3asgBke, BoHOpaHH u3 0OeBaluayMabda, KapdolJaTuHa,
HUMCILJIaTHHAE, oolueTakcesa, OoKCcopyOUMIIMHAE, PKCeMeCcTaHa,
reMunTabrHa, bS-dTopypaumia, uMaTuHUOa, MPMHOTeKaHa, copadeHmuba,
CYHUTHMHMOa, TeMO30JIoMMIAa, BOJUTMHMOA MM MX KOMOMHAIIUN.

B HEeKOTOPEX BapMaHTax BOIJIOMEHUS, COoeOMHeHue OQOpMyJH (1)
i ero GopMy, OIMCAHHHE B HaCTOAMeM 3afgBKe, U OIHO WM
HECKOJIBKO IOIIOJIHUTEJIBHEIX I[IPOTUBOPAKOBHX, aHTU-NIpoJMbdepaTUBHEIX

mMJinm XVMHoTepalleBTUYEeCKUX CpellCTB VMCIIOJIBE 3YT B KOMOMHAaLIUN C
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JIyJ4eBOW Tepalyel, BKJIOUAKIeN MCIOJL30BaHMe PEeHTTEeHOBCKUX JIydel,
TaMMa JIyder M @ IOPYTMX MCTOUHMKOB MBJIYUEeHWUS IJIS pPas3pyleHUusd
PaKoOBEIX KJIETOK WJIM OIIYXOJIEBHIX KJIETOK. B HEKOTOPHX BapMaHTax
BOIUJIOWEHM A, JIYUYEBYID Tepanuio IIPMMEHST B BUIE BHEMHETO M3JIyUeHUSd
UM  TeJieTepanu, Toe  M3JydeHMe  HaIpaBJglT OT  YIaJIeHHOTO
MCTOUHMKA. B IPpyI'MX BapMaHTax BOIUIOWEHMS, JydeByl Teparuio
NPYMEHAT B BMIe BHYTPEHHeM Tepaluy WM OpaxuTepanuyu, TIe
panoakTUBHBI VCTOUHUK rIoMelneH BOJIMBU PaKoOBHX KJIETOK,
OIIYXOJIEBBEIX KJIETOK U/UJIM OIIYyXOJIEBOM MAaCCH.

CymeCcTByoIye MIPOTUBOPAKOBEHE, AHTU-TIPpOJIMbEepaTUBHEE  WJIU
XVMMOTEepaleBTUUECKMEe CPpelCTBa, I[IPpUMMEeHSeMHe MO3H TaKUX CPelICcTB,
IyTY BBeIeHMS ¥ PEeKOMEeHIOBaHHOE MCIIOJb30BaHre, OTIeJIBHO WIM B
KOMOMHAIIMM, M3BECTHH B HaHHOW OOJIaCTM TeXHUKM U OIMCAHHE B
IuTepaType, HanpuMmep, cMm. Physician’s Desk Reference.

JIroBre IPOTUBOPAKOBHE, AaHTU-TTPpOJIMdepaTUBHEE VI
XVMMOTEpAaleBTUUYECKMe  CpelCcTBa WM  IIPOTMBOPAKOBYID  Teparuo,
KOTOPHIE M3BECTHH Kak I[IOJIE3HHE WIM KOTOPHE [IPUMEHSAJIMCH WU
NPYMEHATCS B HaCTOAmlee BpPeMs IJIS JIedeHMs paka, OINOCPeIOBaHHOTO

Bmi—l, MOXHO MCIIOJIE30BAaTE B KOMOMHALMM C COeOVMHEHUAMU @OpMYHH

(I) i mux  odopmMamu, OIIMCAHHEIMM B HacTodmeM 3agdBke. CM.,
HalpuMep, Gilman et al., Goodman and Gilman's: The
Pharmacological Basis of Therapeutics, 10th ed., McGraw-Hill,

New York, 2001; The Merck Manual of Diagnosis and Therapy,
Berkow, M.D. et al. (eds.), 17th Ed., Merck Sharp & Dohme
Research Laboratories, Rahway, NJ, 1999; Cecil Textbook of
Medicine, 20th Ed., Bennett and Plum (eds.), W.B. Saunders,
Philadelphia, 199¢, u Physician’s Desk Reference 0JId
MHOOpMalLIMM, Kacallmelcsd JieueHMSA pakKa (HalpuMep, C MCIOJbL30BaHUEM
IpodUIIaKTUUIECKUX NI TepaleBTUUECKUX CPeIncCTB) , KOTOpOe
VCIOJNIbB30BAIM WMJIM MCIOJB3YT B HaCTOdAMee BpeMda IOJI4 OPpOodUIaKTUKH,
JeueHVsa /MM OKa3aHMA I[IOMOMM I[PV pake, OIocpemoBaHHOM Bmi-1.

@apmaueBqueCKme KOMIIO 3L

HacTodmee onMcaHMe Takxke HalpaBJIeHO Ha obapMalleBTUUeCKYI
KOMIIO 3ULIUIO, BRJIIOY AI0NLYI0 20bexTUBHOE KOJINUECTBO COoenVHEeHUS
bopmysiel (1) mam ero QOPMEL B CMeCcH C (papMalleBTUUeCKM IIpMeMIJIEeMBM

SKCIUIIMEHTOM.
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OnmH BapMaHT BOIJIOCIEHMA, ONMCAHHHM B HacTogmeln 3a4adBKe,

BRJIOUAET  QapMalleBTUUECKY  KOMIIO3UIINIO, IIOJIYUEeHHYID  CIoCOoOOM
CMemVBaHUA CoenVHEeHUs bopmy JIB (I) W ero bopMEr c
bapMalleBTHUUECKN IpreMJIEMBIM SKCUUIMEHTOM. dapmMalleBTHUUECKAS

KOMIIOBULUA TakXe MOXeT OHTbL CchopMyJiMpOoBaHa OJIS OOCTVXKEeHUA
dMBUOJIOTUYECKM COBMeCTHMMOTO pH oxkojio pH 7, B mOpemejax OT OKOJO
pPH 3 mo okxojsio pH 11.

Ipyrol BapMaHT BOIJIOUEHMS HACTOAmMEIo M300peTeHMs BKJIIOUAET
VCIIOJIL30BaHUe COoeOMHEeHnd bOopPMY JIEL (1) W ero GOPMEL B
bapMalleBTUMUECKOM KOMIIO3MUUM OJIS TIIPMMEeHeHMsS B JIeueHUM paka,
OIIOCPEeNOBaHHOTO Bmi-1, BRJIOUAIEeN 2bbeKTUBRHOE KOJIMUECTBO
coenmMHeHnsda QOopMyJH (1) MM ero QGOPMEl B CMecHu C OQpapMalleBTUUECKU
IpreMJIEMBEIM SKCLUUIINEHTOM.

Kaxk OH UCIIOJIL3YEeTCH B HacToAmen 3agdBKe, TepPMUH
“KOMIOBULKA” O3HaAUuaeT MNPOOYKT, BKJIOUAKIMUNM yKas3aHHBE MHIPeIVeHTEH
B VYKa3aHHHEX KOJMUeCcTBax, a Takxe JoboM OPOOYyKT, ABJISOMUNACH
pesyILTaToM, 1P AMBIM WU KOCBEHHEM, KOMOMHAaLUU YKa3aHHBIX
VHTPEeIVMEeHTOR B YKa3aHHHEX KOJIMUeCTBax.

B mpyroM BapMaHTe BOILIOIEeHMS, ¢apMalleBTHMUeCKasd KOMIIO3ULUA
MOXET BKJIOUATH KOMOMHMPOBAHHEM [OIPOIOYKT OIHOTO WMJIM HECKOJbKUX
coenuHeHuM GopMyJiH (I) wmaIM ux GOpM, OIMCAHHHX B HaCTOsAMeN
3a4aBKe, M OOHOTO WMJM  HEeCKOJIbKMX  OOIOJIHUTEJIBHEIX  CPencTB,
IIOJIE3HHIX B JIeUeHUM pPakoBOT'O 3adojleBaHMA, OIOCpeIoBaHHOTO Bmi-1,
TaKUx Kak NIPOTUBOPAKOBOE, aHTU-IIpoJMdepaTUBHOE,
XUMHUOTEPAlleBTUUECKOE MM OMOXMMMOTEPAIleBTUUYECKOEe CPenCcTBO.

TepMuH “dpapMalleBTUUECKM IIPUEeMJIEMEIM SKCUUIMEHT” OTHOCUTCS K
bapMakoJIOTUUECKM HeaKTMBHOMY BemeCTBY, COOPMyJIMPOBaAHHOMY IJIA
BBeIleHUSA C aKTUMBHEM (QapMalleBTUUECKMM CpPpelCTBOM, TaKMM Kak
coemuHeHusa o¢opMyJl (I) wuIM ux GOPMHE, OIMCAHHHE B HaCTOAMeH
3a4BKe. TepvuH OTHOCUTCH K JodoMmy bapMalleBTUUECKOMY
DKCUUNIUEHTY, KOTOPHMN MOXHO BEOIUTL Bes HexeJlaTeJIbHOM
TOKCHUUHOCTM . dapMalleBTUUECKM IIPpMeMJIEMEE SBKCUUIMEHTH MOTYT OBTH
ompenejieHE UYaCTUMUHO B COOTBETCTBUMM C KOHKPETHOM KOMIIO3ULUeElM,
momJjiexalnel BBeIOEeHMIO, a TakXe KOHKPEeTHHM CIOCOOOM BBeIeHUS W/UIINU
JIeKapCTBeHHOV OQopMoM. HeorpaHMUMBAaKIME IIPUMMEPH (apMalleBTUUECKU

IIprmeMIJIEMBIX SKCIUIIMEHTOB BKJIOU AT HOCHUTe I, pacrTeOpPUTEIIN,
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CTabuIM3aToph, aIBOBaAHTH, pasdaBuTeau u T.0. COOTBETCTBEHHO,
CylleCTBYEeT MHOXECTBO TIONX OO AMMX TexXHOJIOTUMN IPUTOTOBRJIEHU A
bapMalleBTUUECKMX KOMIIOBMINMY, OIMCAHHEIX B HacTodlleM 3adBKe (CM.,
HanpuMep, Remington’s Pharmaceutical Sciences).

[loopxomamye DSKCUUIMEHTH MOTYT IIPelCTaBJIaTb CcoOO0M MOJIEKYJIH
HOCHTeJIel, KOTOpHEe BKJIOUAT KPYIHEE MeIJIEHHO MeTaboJM3MpYylIMeCcsa
MaKpPOMOJIEKYJIE, TakKue KakK OeJIKM, [IOJMUCaXapuOb,  IMIOJIMMOJIOUHEHE
KM CJIOTE, IOJIMTJIMKOJIEBEIE  KMCJIOTH, IIOJIMMEPHHE  aMMHOKMCJIOTH,
COTIOJIMMEPHE aMMHOKMCJIOT ¥ HeaKTUMBHHE BUPYCHBE UYacTUlE. pyTne
SKCUMIIMEHH, KOTOPHE MOXHO yKasaTh B KauecCTBe IIpUMepa, BKJIOUAT
AHTUMOKCHUIAHTH, Takle Kak acKopOMHOBasd KMUCJOTa; XejlaToofpasyllue

BelleCcTBa, Takue kak EDTA; YTJIEBROIH, Takue Kak IOeKCTpHUH,

TI'MOIPOKCHMaJIKMIIILeJIJIJIO3a, I'MOIPOKCHaJIKMIIME THJIILeJIJIInJIO3a,
CTeapMHOBAaA KMCJIOTa, XKMIOKOCTH, Tarue KakK MacJla, BOIoa,
@MSMOHOPMHGCKMﬁ pracTBOp, IJIMLIeprH u STaHOJI, CMadMBaKmme

BEleCTBa WM 5SMyJIbLTaTOpPH,; pH OydepHEe BelleCTBa, U OTOOOOHHE.
JIMTIO COMEL TakKxe BKJIUEHEL B omnpenejieHME bapMalleBTUUECKUA
IprMeMJIEMEIX SKCLUUINEHTOB.

OapMalleBTUUECKME KOMIIO3MLIMM, OIMCAaHHHE B HacTOAmel 3asaBKe,
MOTYT OBEITH chopMyIMpoOBaHE B Ji0Oyn  dopmy, MNOOXOOAMYK  IOJIA
openrojlaraeMoro crnocoba BeBeleHMda. llogxonmdmye KOMIO3ULUMUM — IOJIA
[IepopaJibHOTO BBEeIOEeHUA BKJIOUAIT TBepObe BelleCcTBa, KUOKME
PacCTBOPH, 5MYJIBCUM M CYCIEeH3UM, ToI'da KaK IIOOXOOAllrMe KOMIIOSULIUNA
OJIA UHTaJauuMM OJIS IOIYJIBMOHAJIBHOTO BBEeIOeHMSA BKJINUAKT XUIKOCTU U
[IOPOMKM. AJIETEPHATUBHEE KOMIIOSUIMM BKJIOUAKT CUPOIB, KPEMH,
Mas3u, TabJeTKVu ¥ JINOOUIIM3MPOBAHHEIE TBEpPOHE BelleCTBa, KOTOPHE
MOTYT OHTHL PeCTPYKTYPUPOBAHE C MUCIOJBE30BaHMEM (QU3UOJIOTUUECKHU
COBMECTHMMOTO PaACTBOPUTEJIA Ilepell BBeIeHMeM.

Korma KOMIIO UL A npenHasHaueHa oI nepopalbHOTO
OpUMeHeHVsI, MOTYT OHTH I[IOJIYUeHH, HalpuMep, TadlleTKu, [TacCTUIIKHK,
JIETIEKY, BOIHEE WJIM MAaCJIgHEEe CYCIEeH3MM, He—-BOIHEE pPacTBOPH,
OUCIEepTUPpYEeMEIe MNOPOWKY  WUJIU TpaHyJIH (BrJIIIOUA S M3MeJIbUEeHHEE
YaCTUUIE WJIM HaAaHOUYACTUIH) , BMYyJIBCHUM, TBEepIOHEe WM MATKMEe KallCyJIH,
CHUPOIIEL WJIN DJIMKCHUPHL. KomMmniosuiinm, npenHas3HaueHHEe oJjig
IepopalibHOTO MNPpUMEeHeHMI, MOXHO IIOJIYUMTL B COOTBETCTBUM C JIOOBM

criocobowmM, M3BeCTHEM ns YPOBHA TEeXHNMKIM OJIA ITOJIYUYEHNMA
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bapMalleBTUUECKMX KOMIIO3UMLMUM, M Takue KOMIIO3MIMM MOTYT COIepXaTb
OOHO WJIM HEeCKOJIEKO BEMeCTB, BKJIOUAKIMX IIOOCIAaCTUTEN M, OTIYIKHA,
KpacUTeJ M M KOHCEepPBaHTH, IJA [OJYyYeHMA MMeKMeT'o IPpUBJIeKaTeJlbHBEMN
BKyC IpelapaTa.

OapMalleBTUUECKHM IIpUeMJIeMbBle SBKCUUIMEHTE, [IOOXOoLdlre  IOJIS
IpMMeHeHMA OJIA [oJIydeHMAa TabJIeTOK, BKJIOUAKT, HAaIpUMep, MWHEepPTHHE
HAOJIHUTEJIM, TaKMe Kak LeJIJIJIORH, KapboHaT KaJlblMa WIM HaTpULd,
JakTo3a, O¢ocdaT KaJbUMA WIM HaATPUA; Pa3PHXJIUTEM, TakMe Kak
HaTpUM KpocCKapMeJsosa, CIHMTHM [IOBMIOH, KYKYPY3HHM KpaxMalJl MWK
aJbTHMHOBAaA KMCJIOTa; CBA3YKHMMEe, TakKMe KaK TIOBUIOOH, Kpaxmal,
XeJlaTMH WM apaBuUickasg KaMeOdb,; M CcMa3lHBallMe BellecTBa, Takue
KakKk CTeapaT MaTl'HMA, CTeapMHOBad KMCJIOTa WMIM TaJlbK. TabJjeTKu
MOTYT OHTB 06€3 TOKPHTHA WJIM MOTYT MMETH IIOKPHETHE, HaHEeCEeHHOe
V3BECTHEMU MeToIaMu, BKJIOU A 4 MUKPOMHKAIICYJIMPOBaHNE oJis
3aMeIJIEHV A Pas3JIOKEHMS UM ancopOluMM B XKeJYOOUHO-KUIIEUHOM TpaKTe U
obecrieueHmusa TakuM oBOpa3oM 3aMenJIeHHOTO HOeMCTBMA B TeueHue
OJIMTEeJIbHOTO IepMOola BPEMEHM.

CocTaBH JIA IIepOopalJibHOT'O I[IPMMEeHeHMS MOTYT OBTb TaKXe
OpencTaBJIeHE B BMIEe TBepIHX XeJATMHOBHX KallCyJl, TI'Ie aKTUBHHEMU
VHTPeIVMeHT CMellaH C MHEPTHBEM TBEpIEM pa3faBUTeJIEM, HalpUMep,
IPOM3BOOHEIMNI L eJIJTIIOJIO 3EL, JIaKTO30M, bocoaTom KaJIbLMA VI
KaoJIMHOM, WJIM B BUIe MATKUX XeJIaTMHOBHX KallcyJ, I'Ie aKTUBHHM
MHITPEeOVMeHT CMellaH C He-BOIOHOM WMJIM MacJgHOM cCcpelnoM, TakoM Kak
TJIMLLEPYH, IPONMJIEHIJIMKOJEL, [IOJIMATUIIEHTJIMKOJL, apaxucoBoe Maclo,
XUOKUY HDapadmH MIM OJIMBKOBOE MACJIO.

B OPpYyTUX BapMaHTax BOILJIOMEHM S, bapmMalleBTHUUECKHUE
KOMIIO 3ULIWMN, OTIMCaHHHE B HacToAmen 3adaBKe, MOTYT OHITH
chopMyIMpPOBaHE B BUIOe CYCIEH3MM, BRJOUAKIKX coeluHeHMe (OPMYJIE
(I) mam ero odopMy, OIMCaHHEHE B HaCTOAmeM 3asgBKe, B CMeCcu C IO
MeHblel Mepe OOHMM OQapMalleBTHUUeCKM I[IpUMeMJIEMHM SKCUUIMEeHTOM,
MOOXOOAMMM  IJIA MMOJIYYEHU S CYCIIEH3UN . B IpyTMX BapMaHTax
BOILJIOmMEHM A, G¢apMalleBTUUeCKMe KOMIIOBUIIMM, OIMCAaHHEE B HAaCTOAmen
3asaBKe, MOTYT  OHTB COOPMYJIMPOBAHE B  BUIOE  OUCIEPIUPYEMBIX
[IOPOWKOB ¥ TpPaHyJl, INOOXOOANMX IJIA IIOJIYUeHUS CYCIEeH3UM IIyTeM
nodaBJIeHMs ONHOT'O MJIM HECKOJIBKMX BKCLUUIIMEHTOB.

OKCUUIIMEHTH, Inooxogdamyie OJIA I[IPVMIMEHEHNM A B CBA3U C
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CYCIIeH3VAMM, BRJIIOUWAKT CYCIIeHIMPpYKIMe BelleCTBa, TaKMe Kak HanI/HZ

KaPGOKCMMe TWJIILEJIJIJIO3a, MeTMJIIneJIJIIJIO34a,
I'MOPOKCHUIIPOIIMIIME TMIILEJIJII0JIO3a, aJlbI'MHaT HaTpuAa,
IIOJIMBVHIVUIJITIMPPOJIMIOOH , KaMelb TparakaHTa, apaBMﬁCKaH KamMelb,

oVCIIepTUpYyIYe WM CcMauMBaomye BelecTBa, Takue KakK IIPUPOIHBEM
bocdbaTun (HanpuMmep, JEUUTHH), OPOIOYKT KOHIOEeHCalUUM aJIKMJIeHOKCUIA
C XKMPHOM KUCJIOTOM (HalpuMmep, IIOJUMOKCUDTHUIIeHCTeapaT), IIPOOYKT
KOHIeHCalumn STUJIEHOKCHUIA C OJIMHHOLIEIIOUeUHEM anudpaTudeCKUM
CIIMPTOM (HanpuMep, renTageka’TUIIeHOKCHUIIeTaHOJI) , MNPOOYKT
KOHIEeHCalluy DSTUJIEHOKCKUIa C HEIOJIHEM 520upoM, o0O0pasOBaHHBM U3
KUPHOM KMCJIOTH " aHTUmpuoa TrexKcuTa (HanpuMep,
[MOJIMOKCHUD TMIIEHCOPOMTaHMOHOOJIeaT) ; M 3aryCcTHUTEH, TakMe Kak
kKapboMmep, MOUeJIMHEM BOCK, TBEPOBM HapaduH WMIM LHeTUJIOBHM CIUPT.
CycIrieH3un TakKxe MOTYT comepXxaThb OIVH WA HECKOJIBKO
KOHCEPBaHTOB, TaKMX KakK YKCyCcHad KMUCJIOTa, MEeTUJI M/UIU H-TIPOIIMJI
I-TUOPpOKCU-0eH30aT; OIOMH MJIM HEeCKOJBbKO KpacuTeJieM; OIHY WK
HEeCKOJIbKO OTOVIEeK; M OIMH WMJIM HeCKOJILKO IIOOCJIacTUTeJIieM, TaKMUx
Kak caxaposa MM CcaxapuH.

OapMalleBTUUECKME KOMIIO3MLIMM, OIMCAaHHHE B HacTOAmel 3asaBKe,
Takxe MOTYT OHTbL B OQopMe DSMYJIBCUM MacJO-B-BoIe. MacJjsgHasa dasa
MOXeT IpencTaBJIATh cobomn pacTUTeJIbHOE MacJo, Taxkoe Kak
OJIMBKOBOE MacCJIO MM apaxmMcoBOe MacJio, MMHepaJlbHOE MacJio, Takoe
Kak KUIKUM IIapaduH, WJIN  CMEecChb STUX  BellecTB. Mooxonm4amue
SMYJILTATOPH BKJIOUAIT NIPUMPOOHEE KaMelM, Takue Kak apaBulckasg
KaMeIb M KaMelOb TparakaHTa,; IIpUMpoOHEe QochaTmOr, TakKMe Kak
COEeBHM JIeUUTHH, DSO0MPH MM HEeIOJIHHe D20upH, o0pa30BaHHLEE U3
XKUPHBIX KUCJIOT; aHIMUIOPUIOHE T'eKCUTa, TakMe KaK CopOUMTaHMOHOOJIeaT;
VM TPOOYKTH KOHIOEHCAUUM 5STUX HEINOJHEX D0MPOB C STUJIIEHOKCUIOM,
TaKre KaK T[IOJIMOKCUBTUIIEHCOPOUMTAHMOHOOJIeaAT. OMYJIBCUSA TakKXe MOXeT
comepXaThb IMONCJIaCTUTENM M OTOYIKM. CUPONIBE U SDJIUKCUPH MOTYT OBTH

C(]_)OpMYJ'H/IpOBaHBI C IHoncjlactTmreJjidMr, TakKvMM KakK IJIMIOeprH, COp@MT

I caxapos3a. Taxkue KOMIIO 3UIUU TaKXe MOTYT comepXaThb
yMeHbllanmee pas3dpaxeHre CpPpeICTBO, KOHCEPBAHT, OTIOYWKY WK
KpacuTeJb .

Kpome ToTO, dapMaleBTHUECKME  KOMIIOBMIMUM,  OINMCAHHEE B

HacTosAmen 3agBKe, MOTYT OHTEHL B (]_)OpMe CTepPMJIBHOT'O IIpellapaTa MOJIA
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VMHBEKILNWM, TaKoI'0 KaK CTepuJIbHas BOIHAS OSMYJIBCHS WJIM MacJsaHasd
CYCIeH3UI IJIS UHBeKUMM. Takasd SMyJLCUS MM CYCIEeH3MS MOXeT OHTH
chopMyJIMpOBaHa B COOTBETCTBMM CO CIOCOOOM, MBBECTHHM M3 YPOBHSA
TeXHUKM, C MCIOJIbB30OBAHMEM TakMxX IIOOXONAMUX OUCIEPIUPYINMX WU
CMauMBalMMX BemleCTB M CYCIeHIUPYKIMX BelecTB, KOTOPHE YyKa3aHH
BhIle. CTepMJILHHBIM MOpelapaT OJS MHBEKLMM Takke MOXeT NPpedcTaBlIaTh
coB®ol CTepWJILHEIM pPacTBOpP WMJIM  CYCIEH3MIO OJS MHBEeKLIUN B
HEeTOKCUUHOM napeHTepaJbHO IpreMJIEMOM paszbaBuTele VI
pacTBoOpHUTEeJIe, HAaIpMMep, PacTBop B 1,2-npomna”Hiuoie. CTepuJIbHBIM
npernapar OJIs VHBEKLNN TaKxe MOXHO IOJIYUNTE B BUIE
JIMOOUIVBUPOBAHHOT O [IOPOMKaA . "z IPpVEeMJIEMEIX HOCHUTeJIeN n

paCTBOpMTeﬂeIZ, KOTOPEE MOXHO MCIIOJIE30OBaThk, MOXHO YKaz3aTb BOOY,

pacTeOpP Puurepa, M30TOHNUECKUN pacTeOpP XJIioprnoa HaTprAa n
NOOoOOHHE. Kpowme TOTO, CTepPUMIIBEHEIE HeJjleTydune MacJjla MOXHO
VMCIIOJIE30BaThb B KaduecTBe pacTeOpHTEIIA 2NNz CpelH IJIA
CYCIIEHOIVMPOBAaHNMA. i OTUX eJyen MOXHO VMCIIOJIE30BaThb Jodoe

CBETJIOE HeJIeETyUee MacJlO, BKJIKUYad CHUHTETHUYECKME MOHO— WM IOU-—
TamLepunel. Kpome TOTO, KMPHBE KMCJIOTE, TaKMe KaK OJIEMHOBAad
KMCJIOTa, TaKXe MOXHO MCIIOJIB30BaTh IJIA I[IOJIYUEeHUS IIpelapaToB IJIiA
VMHBEKIUN .

CoenuHenrsa GopMyJiHl (I) MM MX (QOPMH, OIMCAHHHE B HaCTOAmeM
3agBKe, MOTYT OHTL IO CYHEeCTBY MOOIUGUUIMPOBAHH IIyTeM 3aMeleHUM
WM TIPUCOEIUHEHUM XUMUUECKUX WM OUOXMMMUECKUX TPYIII, KOTOPHE
oejlaloT uMx 0oJiee MNOOXOOANMMM OJIS OOCTAaBKM (HaAOpMUMEpP, IOBHBIMAIT
PacTBOPUMOCTE, OMOaKTUBHOCTE, BKYCOBEE KauecTRa, YMEHBIAT
HeOJIaTroNpUATHEE [OOOUHEE peaKUUMM M T.II.), HaOpuMmMep, IOyTeM
DTepUOUKALNY, TJIMKO3UIMPOBaHUSA, IIST'MIMPpOBaHUA M T.II.

B HEeKOTOPEX BapMaHTaxX BOILJIOCMEHUS, CoeOMHeHue QOopMyJH (1)
Ui ero o¢opMy, OIMCaHHEE B HacToAmeM 3adBKe, QOPMYJIMPYIOT IJIg
IepopallbHOTO BBeIeHUA C MoJIyUYeHMeM KOMIIO3ZUILIMM, KOTOPHE IIOBHIIAT
nepopalbHyln OMOOOCTYIIHOCTL TaKUMX COeIMHeHUM OGopMyJH (I) WM UX
bopm. B KadyecTBe TaKOBHX, bapMalleBTUUYECKME KOMITO 3ULIUMN,
ONMCaHHHE B HacTodAmeM 3adBKe, MOTYT BKJIOUATL 50beKTHUBHOE
KOJIMUECTBO COeIMHeHUd OQopMyJiel (I) wuiamM ero GoOpMe, BMeCTe C IIO
MeHbIle Mepe OOHMM OQapMalleBTHUUEeCKM I[IPpUMeMJIEMHM SKCLUUIMEHTOM,

BBI@paHHBIM "3 XMPHEBEIX KHMCIIOT cO cpenHeIZ OJIMHOM Lelu WM UX
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20UpPoOB, o0pas30BaHHEIX C OPONUJIEHTJIMKOJIEM (HanpuMep,
IPONUJIEHTJIMKOJIEBEE SOMPHE OIUIMEBHX KUPHHX KMCJIOT, Takux Kak
KanpmijoBasg U KalpOHOBasa XMPHHE KUCJOTH), ¥ dapMalleBTUUEeCKU
OpueMJIEMBEIMY  [IOBEPXHOCTHO-aKTVBHEMMA BemecTBaMH, TakyMM  Kak
noJmokcui 40 TuUOpUPOBaHHOE KaCTOPOBOE MacCJio M HOOOOHEHE.

B IOpyTrux BapMaHTax BOILIOHMEeHud, OMOOOCTYIIHOCTL COeOMHEeHMA
bopmyJsier (1) MM ero GOPME MOXHO IIOBBHICHUTL C MCIIOJIb30BaHMEM
MeTOIOB O TUMM 3 ALY pas3mMmepa yacTull, BRJIIOUAS, HO He
OTPaHMUMBASICE STUM, IIOJYUYeHMe HaHOUaCTUL WMJIM HAaHOCYCIIEH3UM C
MCIIOJIL30BaHMEM  MeTOIOB, M3BECTHEIX crneumaJmucTaM B OaHHOM
obJjacTtu. QCOPMH COeIMHEHMM, IIPUCYTCTBYIIMX B TaKux IIpelapaTax,
BKJIOUAT aMOopdHHE, UYaCTUUHO aMOpdHEEe, UYaCTHMUHO KpUCTaJlJIMuecCKUre
WM KpUCTaJlIndeckue GQOpPMH.

B aJbTepHATMBHHX BapMaHTax BOILJIOmMeHUd, OdapMalleBTHUUecKas
KOMIIOBUIIMA MOXeT IOMNOJHUTEJILHO BKIDUATL OOHO MJIM HECKOJBKO
BemMeCcTB, I[IOBHIMAKINVX BOIOPACTBOPMMOCTL, TaKMX Kak LMKIJIOOEKCTPMH.
HeorpaHnuMBawmue IIpUMEPH HUKJIOOeKCTPUHA BKJIIOUAT

I'MOPOKCHUIIPOIIMIIEHEE, I'MOPOKCHUSTMIIBEHEIE, IJIKKO3MJIBEHEIE,
MaJlb TO3WJIbEHEIE M MaJIBTOTPMO3SMIIbEHEIE IIPOM3BOOHEE o—, B— noy-

LMKJIOODEeKCTPMHa U TUOPOKCUIPOIMUII- - LUKIIOIEeKCTPpUHA (HPBC) . B
HEKOTOPEX BapuaHTax BOIUIOWeHMA, dapMalleBTHMUeCKasd KOMIIO3ULIMA
OOIIOJIHMTEJNIFHO BKJOUaeT HPBC B mnpepesax oT okoJio 0,1% Io OKOJO
20%, oT okoJio 1% mo okoJo 15% mim or okoJio 2,5% mo okxojsio 10%.
VcrnoJib3yeMoe KOJIMUECTBO BelMecTBa, I[IOBHMAKIETIO PaCTBOPMMOCTE,
MOXeT 3aBUCETH oT KOJIMYeCTBa AKTUMBHOTO bapMaleBTUUIECKOTO
VHTpelIVeHTa B KOMIIO3UIIUNA .

OBmre HOpUMEpPH CHUHTEe3a

Kak packpeBaeTCa B HACTOAMENM =BasBKe, B crnocofax IMNOJIYUYeHUS
coenuHeHuMr QopMyJiHL (I) wmiIM MxX (OpPM, OIMCAHHHX B HaCTOSIMeEN
3agBKe, OOHUYHO MCIOJb3YIT CTAHIAPTHHE XOPOWO WM3BECTHHE MEeTOIH
CHHTe3a. MHOTMEe M3 MCXOIOHHEX BEHNECTB SBJIAOTCI KOMMEPUECKU
OOCTYIIHEMM, WJIM OHM MOTYT OHTH I[IOJIydeHH B KOHKpPeTHHX IIpuMepax
CuHTe3a, KOTOpHEe MHOpelcTaBJIeHH Hajiee, C MUCIOJbL30BaHMEM MeTOIOB,
MBBECTHHX CIelraJIMCTaM B HOaHHOM of8JacTy TexXHUKM. OYHKUMOHAJLHEE

npeodpasoBaHusa IJIS MOOMOUKALMM 3aMeCTHTeJIel Takxe MOTyT OHTb
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IIPEenIpMHATH, TOe 2T0 XMMHUUYECKM BOBMOXHO, M CUUTAeTCHd, UYTO OHU
BKJIOUeHH B o0O0BeM O00mmMx CxXeM M M3BECTHH CPeIHMM ClelMallMCcTaM B
oaHHoM objgactu. CoenmHeHUs OGopMyJisl (1) MIM MX QGOPMEL  MOXHO
[IOJIYUUTE, KaK OIIMCaHO Ha CxeMax HUXe.

CxeMa A BeH3uMMMIA30JI-3aMelleHHBE IUPUMUIOMHOBHE COeOUHEeHUI

/Ra /Ra
R2 o R2 lAr/\ or IAr/\
R3 = X 4\ R3 V X X1 x2
- M NO, NO,

X7 N ONH, 7  — s A3

A1 ' A2

AMyH-3aMemeHHoe CoenuHenue Al (rme X1 OpencTaBjgeT cobon
aToM TajloreHa, BHOpaHHHM M3 0OpoMa, XJopa WIM Moma) IIoaBepTraioT
B3aMMOIENCTBUIL C Pa3JIMUHEMKM 3aMelleHHBEIMM apuil, ITeTepoapuj WIn
TeTepOUMKIMII aMrHaMu (rme PG mOpencraiBjasgeT cobom Heobg3aTeJIbHO
IPUCYTCTBYIYD 3allMTHYK TPYINY, MOHO3aMElNeHHYKn I[I0 aMMHY) B
IIPUCYTCTBUM CUIJIBHOT'O OCHOBaHUSA (Trakoro kak KOtBu, NaOtBu,
NaOt*Am, NaH, NaHMDS u nomo®OHEE) B pacTBopuTesie (TakoMmM kKak THEF,
DMF m nomo®HEEe), C nojiydeHmeM CoenOmMHeHUS AZ2.

Korma ommuH w3 miam o6a Rz M Ri, Kak BOSBMOXHHIN BapMaHT,
opencrTaBJgoT cobo¥  TajioTreH, NponoykKT, OpencTaBJgmUi  cobom
CoemmHeHMe A2, MOJy4YalT B BMIEe CMECHU PEeTMOM30OMEPOB, I'Ie TepMMH
“Sep” OTHOCUTCSHA K BHIOEJIEHUID XejlaeMoT'o u3oMepa CoenmMHeHMsa A2,
MCIIOJIE3YEMOTO B IMocJendyilmelr peakKUMM, U3 CMEeCHM C MCIOJbL30BaHUEM
crioco®oB paslesieHMs, M3BEeCTHHX CcpelHeMy CIelMaJIUCTy B IaHHOM
oBJlacTM, C HNOCHEeOyRIMM YyIaJleHVMeM SalllTH.

AJIbL TEPHATUBHO, CoenmbeHVe A2 MOXHO IOJIYUUTH noyTeM

BamMomencTBua CoenuHeHus Al C PasJIM4YHEIMM 3SaMelleHHBEIMM apnii,

TeTepoapmyl WM TeTepOoUMKIMI aMMHaMM (THOe 3amyTHas Tpydoa
OTCYyTCTBYET) B I[OPUCYTCTBMM CMecu  QOoCOMHO  JIMTaHI:MCTOUYHUK
najiiannsa (roe MCTOUHUK najuianns BHIOpaH ns Pdz (dba) 3,

PdCl: (ajummi) , PdCI1>(ACN), [Pd(OAc)2]z u T.m., ¥ QOCOMHO JMI'aHL
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BHOpaH wu3 PCys, Q-Phos, XPhos w T.I.; aJbTepHaATUBHO, MOXHO
MCIIOJIB30BAaTE KOMMEPUEeCKM OOCTYIIHHM KaTaJlu3aTop, TaKoOM Kak
Pd(dppf)Clz, Pd(PPhz3)s m 1omoOGHHE), C IMNOCJEOYRIMVM pa3OelIeHUueM,
IpM HeOOXOOUMOCTH.

CoenuHeHue A3 MOXHO [IOJIYUUTE IyTeM B3aUMOIENCTBUSA
CoemmHeHMsa A2 C 3aMelleHHHEM OpTO-TrajloleH-HUTpoBeH30J0M (rme Xi
nperncTaBjseT coboM aToM TajioTeHa, BHOPaHHHM M3 OpoMa, XJjopa WU
noma) B IPUCYTCTBUM KaTaJlM3aTopa Ha OCHOBE IIepexXOIHOI'O MeTaJlja
(TakoTo KakK KaTaJlM3aTop, CcoIdepXamul MeTaJlJl, BHOpaHHHM M3 Menu,
najjgamvsa M T.II.) .

AJILTEPHATHURBHO, CoenmuHeHMe A3 MOXHO [IOJIYYUTE nyTeM
B3aMMOIEeNCTBUSA CoemnmHeHMA A2 C 3aMelleHHHEM OpTO—-TaJIOTeH—
HUTPODOEH30JIOM (rme X2 IIpeXCTapBJsAEeT coboM aToM TaJoTeHa,
BHIOpaHHE ¥n3 OpoMa, xJopa, ©oTopa WIM Moma) B IIPUCYTCTBUU
CMJILHOT'O OCHOBaHmMA (Takoro kak KOtBu, NaOtBu, NaO*Am, NaH,
NaHMDS m T.1m.) B pacTBopuTeJie (rakoM kak THF, DMF m T.1m.).

CoenmHeHVe A4 nojiydalT IOyTeM B3amMomeMcTBusa CoenuHeHMs A3
B I[IPUCYTCTBMM BOIOpOLa M KaTajlMs3arTopa (Takor'o KakK HUKeJb,
JlaTuHa, HajlaIuy Ha yIJjlepole M T.II.) .

CoemMHeHMe A6 TIoJydalT OyTeM KoHIOeHcalumum CoemmHeHmMs Ad ¢
OPTOBOUPHEIM CoemmHeHreM A5 (roe Rb npencraBjgeT coBou
OOIIOJIHUTEJIBHEY HeoOA3aTeJIbHEM Ry 3aMecTUTeslb, M RC IpeOCTaBJISAET
cobom Ci-zajkmi) . CoemMHeHMe A6 TakXe MOXHO IIOJIYUMTE IIYTEM
UMUK 3alUn CoenmHeHMA A4 C PasInyYHEMA peareHTaMu oA
IpUCOEeOMHEHNA HeoOa3aTeJIbHOTO Rs 3aMecTuTesda. Hamnpumep, peal'eHT
MOXeT IpencTaBJIAThE cobom TCDI, roe IOTIIOJIHUT &JIb HEIM
HeoBsA3aTeJIbHEYM Rs 3aMeCTUTeJIb OPpeldcTaBJgeT coBoM TUO-KapOOHWI,

KOTOpBIﬁ MOXeT OHTBH IOIOJIHUTEJIEHO 3aMelleH.

Ra

R Ra Ra
T SN RSfX

ko X L
HN \N/kX1 NO, N N/I\H
| : A8 -
R4 A7 . R4 A3 N02

Sep
AJIETEepPHATUBHO, CoenmHeHMne A3 IIoJiyuamnT nyreM Kpocc

coueTaHua CoenmHeHMsa AT (rme X1 OpencTaBJyfgeT CcoboM  aToM
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TajioTeHa, BHOpaHHHM M3 OpoMa, XJjopa WIM MoHma) C HUTPO-
3aMelleHHEIM aMMHOBEM CoenuHeHMeM A8 (T'Ie Ar INIpencTaBJigeT cobon
apoMaTHMUYeCKOoe WM  T'eTepoapoMaTUuuecKoe KOJIBLO; n 1mne Ra
opeIcTaBJsgeT cobOoM  OIuH, oBa WM TpMU HeoOA3aTeJIbHEIX Rs
3aMeCTUTeJIA) uepes najlaguv-KaTallu3Upy eMylo peakrLmo Kpocc
coueTaHMda C  MCIOJb30BaHMeM cMecu  QOoCOMHO  JIMT'aHQ:MCTOUHMK
najjianns (roe VUCTOUHUK najuianons BHIOpPAaH ns Pdz (dba) 3,
PdCl: (ajmi), PdCIl2(ACN), [Pd(OAc)2]z u T.m., ¥ QOCOMHO JMIT'aHI
BHOpaH wu3 PCys, Q-Phos, XPhos w® T.I.; aJbTEepPHATUBHO, MOXHO
MCIOJIbL30BAaThE  KOMMEpUYeCKM OOCTYIHHNM  KaTalu3aTop, TakKoOM Kak
Pd (dppf)Clz, Pd(PPh3)s m T.1m.).

Korma ommH u3 wmaM oBa Rr M Rs3, KakK BO3MOXHHM BapuaHT,
OpeICcTaBJAlT CcoOo¥  TaJjioTeH, IIPOOYKT, opelIcTaBJgOINY  coBomn
CoelMHeHMe A3, IOJIydaRT B BUIOEe CMeCH pPeIlMOM3OMEpOB, I'le TepMUH
“Sep” OTHOCUTCHA K BHIOEJIEHUID XejlaeMoI'o u3oMepa CoenmMHeHMsA A3,
WCIOJIE3YEMOTO B IOCJenyKmel peakKlUMM, W3 CMeCHU C MCIOJIbL30BaHUEM
CroCOBOBR pas3lelleHus, M3BeCTHHX CpeOHeMy CIHelMaJlMCTy B HOaHHOU
obJjlacTu.

CxemMa B Ilvmpmaszsol[l,2-a]OIMpMOMH-3aMelleHHEEe  OIUPUMUOMHOBLE

coelMHeHMA
Rec. - Ra Ra
Ra o 0 ~
Rc @) /4\/ NHy =
~ /
(% Rb)J\HJ\O oGP N >//7 HNZ N //
N~ cl | nf |
NH, - Rb Ry N
B1 B2
R, O
%\K‘Lx Ra Ra R
O 3 R3 X Ra R3 AN a
B2 XNy, NH-PG HN~ N \
R, O N/ _— I '\{
- Mo Rb Re  Rb
'}’ X3 B3 B4
R3

CoemmHeHre Bl nojydaonT I[OIyTeM KOHOeHCAallMM 3aMelleHHOTO 2-
aMMHO-TIMpUIVHa (roe Ra mOpencrTapjageT coboW oOMH, »OBa WIXM TPU
Heo®A3aTeJIbHEX Rs 3aMecTHuTesidg) C O-TaJloTeHUMPOBAHHHM KeTo3dMpOoM
(rme Rb mnpencraBjggeT coOoOM HOOMNOJHUTEJILHHM HeoOsa3aTelIbHEM Rs
3aMecTuTesib, M Rc nOpezncrTapJjgeT cobom Ci-zaJIkKUi) .

CoenmuHeHue B2 nojgydawnT noyTteM obpaborkmu CoenmHeHusa Bl
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VMCTOUHMKOM aMMMaKa (TakuM kak NH4Cl, NHs m T.m.) B HOPUCYTCTBUMU
aJIioMOOPTaHUUYECKOT'O peareHTa (Takoro AlMes B ToJyoJie M T.II.) .
CoemmHeHre B3 (rme X1 mOpencTapjisgeT coboM aToM TIajloreHa,

BHIOpaHHHN M3 OpoMa, XJopa WIM MoZa) IOoJydalnT IIyTeM KOHIeHCaluu

CoemuHenms B2 C 3aMemeHHHM aJIKuiIsdoupoM (TakuM Kak a B-keTosdup
WM 3aMelleHHHBM aKpuJiaT B pacTBOpUTeJie, TaKoM Kak (QeHMJIOBHEM 20Up
u 1nono®Hue; Ime X3 OpencTaBJigeT coboM yuajldeMylno TPYINYy, TaKyo
Kak Ci-3aJIKOKCH, OeHB30KCKU WJIM TaJIoTeH) C IIOCJeOyKRIMM KUISUeHUEM
C OOpaTHEIM XOJIOOMJIBHMKOM B IIPUCYTCTBMM al'eHTa I'aJIOTeHUPOBaHUSA
(Traxkoro kak POCls, POBrs U T.I.).

CoenvHeHre B4 nojydainT OyTeM B3auMoIelcTBua CoeduHeHMsS B3
C PpPasJIMYHBEIMM 3aMeleHHBIMM apuil, TeTepoapwusl WIM TeTepOlVKJIINII
aMMHaMmu (rge PG mnpencTaBjigeT cofoM HeoBa3aTeJIbHO IPUCYTCTBYIMYIO
3allUTHY®  TPYNINny, MOHO3aMelleHHYK II0  aMMHY) B I[IPUCYTCTBUU
CMJIBHOT'O OCHOBaHmMA (Takoro kak KOtBu, NaOtBu, NaO*Am, NaH,
NaHMDS m T.1m.) B pacTBopuTeJie (rakoM kak THF, DMF m T.1m.).

AJIETEPHATUBHO, CoenmHeHMEe B4 MOXHO [IOJIYUYUTH nyTeM
B3auMoIecTBUa CoeamMHeHMSa B3 C 3aMelleHHBEM apwuil, TIeTepoapusl WMJIu
TeTepOLUMKIIMII aMMHOM (I'ODe B3alMTHad I'pylla OTCYTCTBYEeT) uUepes
KaTaJlu3npyeMy najuiagmem peaxkuumo Kpocc coueTaHUA C
MCIIOJIb30BaHMeM cCcMecu (QOCOMHO JIMTaHI:MCTOUHMK Hajlanud (roe
MCTOUHMK Najulanusa BeOpaH u3 Pdz (dba)s, PdCl: (ammmia), PdClz(ACN),
[Pd(OAcC)2]3 m T.m., u QocodmHO JmMraHn BeOpaH u3 PCys, Q-Phos,
XPhos m T.m.; aJlbTepHATMBHO, MOXHO MCIIOJB30BATE KOMMEpPUECKHU
OOCTYIIHHEM KaTaJlu3aTop, Takol kak Pd (dppf)Clz, Pd(PPhs)s m T.m.).

Cxema C 4, 6-]IlmaMMHO-3aMelleHHEEe IUPUMUIOMHOBEE COeIVMHEeHUS

NBoc,
Ra }Rb Ra Ra ‘
(f X4 /j HN N/)\X1
V/,
Cc1

, /[ R4
NH; rRy” N

_— c2
NBoc,

x>

A NH,
SN Ra Rs Ay Ra
o f// TFA ] N’“/
HNT N \N/)) TN
‘ N 1‘; N

b
c3

R

Rs Ry 4 R

Cc2

CoemmHeHMe Cl noJsiydamoT IOYTeM KOHIeHCalMM 3aMelleHHOTOo 2-

aAMVHO-IIMPMIOVIHa (rome Ra rnpeocraBjidaeT cobon OIoViH, OIBa WJIM TpH
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Heo®Aa3aTeJIbHEHX Rs B3aMecTuTeJid) ¥ O-TaJIOTeHMPOBaHHOTO KeToHa
(rme X4 mpencTaBageT coboM yHaldeMyl TPVYIIY, TaKyl KaK XJOop WMIu
BbpoM, M Rb npencrarjgeT coOo¥ IOOMNOJHUTEJNLHBM HeoOsa3aTeJIbHEM Rs
3aMecTHUTeJIb ) opu KUTIAYEHUN c o6paTHEM XOJIOOMJIB HUKOM B
OpPTaHNYEeCKOM pacTBOpHUTeJie (TaKoM KaK aleTOHUTPWUI M T.I.) .
CoemmHeHMre C2 mojiydailnT IIyTeM Bs3auMoneycrTeusa CoenuHenus Cl
C BaMeleHHBM IIUMPUMUIOMHOBHIM CcOelMHeHMeM (I'me X1 TIIpencTaBJigeT
coboM aToM TajloreHa, BHOPaHHHEM M3 OpoMa, XxJopa WIM MoIa) uepes
KaTalusupyeMyn ajjlamrMeM peakKUuuio IIepeKpecTHOTO CBA3HBAHUSA C
UCIIOJIL30BaHMEeM cMecu (QocOMHO JIMTaHI:MCTOUHMK Hajjlamnusa (roe
VMCTOUHMK NaJlaausa BreiOpaH m3 Pdz(dba)s, PdCl:(ammwmia), PdClz(ACN),
[PA(OAC)2]s u T.m., U OQocdMHO JMTaHO BHOpaH u3 PCys:, Q-Phos,
XPhos ® T.0I.; aJbTepPHATMBHO, MOXHO MCIOJL30BATL KOMMEPUECKHU
OOCTYIIHHM KaTaJlu3aTop, Takol kak Pd(dppf)Clz, Pd(PPhs)s m T.1I.)
¥ IO MeHbIleM Mepe 2 53KBUBAJIEHTOB OCHOBaHMA (TakoTo KakK alleTarT
1esumsa u T.II.) B oOpraHMYeCcKOM  pPacTBOPUTEeJIE (TakoM  Kak
oVMeTujalleTaMy M T.II.), IHOOBepras peakKluM CBA3HBaAHUA IO METOIY

Xeka. Peakumo MOXHO OCYIIECTBJIATH 1P TIOBHIIEHHEX TeMIlepaTypax 1O

100°C.

CoemuHeHue C3 nojgydawnT noyTeM obpaboTku CoenmHeHusa C2
peareHTOM, MCIOJb3YyEeMHM IOJI8 YyIOaJIeHMa 3BamMTH (TakuM kKak 20-40%
TFA B DCM u T.I.), IOpM TeMIepaType OKpyxXaKlel cpelbl WIKM IIPU
[IOBHIIEHHOM TeMIlepaType.

Cxema D 4, 6—ﬂMaM_T/IHO—3aMeH_[eHHBIe IIMPUMMIOVHOBEIE COeIVMHEHWMA

R3 OH X1
j]‘\"' MeOzC/,\COQMe Rs SN R3IKN'
HzN R4 — HO N//‘\R1 x1 N//kR1
D1 D2

x1 NH2
R4\ RSfN R3f§N
NH, .
Dz ——>  HN N*R1 Sep N N/)\R1
|
Ry D3 Rs D4
CoemmuHeHMe D1 moJydaioT IOyTeM peaKUMM KOHOeHCaluu C
3aMeleHHEM MaJIOHATHEM COeIMHEeHMEeM M aMUIOMPOBaHHOM Ri TIPYINoi B

pacTBOpe CO CMeChb AaJIKOKCUI HaTPUA-PaCcTBOPUTEJL (TakoM Kak
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NaOMe B MeOH mam NaOEt B EtOH m T.m.).

CoenmHeHre D2 (rme X1 TIpencTakjsgeT cobo¥ aToM TIajloreHa,
BHOpPAaHHHM M3 OpoMa, XJopa MM MOoOa) IIOJYydYalT IIyTeM KUISUYeHUS C
OBpaTHBEIM XOJIOOMJILHUKOM CoenuHeHuda D1 B [OPpUCYTCTBUM al'eHTa
raJloreHMpoBaHMUsa (Takoro kak POCls, POBrs m T.I.) .

CoenmHeHre D3 noJjyvyawonT IOYTeM MOHO-aMMHUpPOBaHUSA CoelOVHEeHUS
D2 C WCHOOJIbE30BaHMEM pPasJIMUHBIX 3aMelleHHBX apuil, IT'eTepoapwuyl WK
TeTepOLMKINII aMMHOB B pPacTBOPMUTeJe (I'Ie PacTBOPUTEJIL BHOpaH U3
EtOH, THF, DMF, ux cMecelM M T.I.).

CoemuHeHue D4 nojagydawnT nyrtem obpaborku CoernmHeHUsa D3
BOIOHEIM MCTOUYHMKOM aMMMaka B CMEeCM C PacCTBOPUTEIEM (roe
pacTBOpuUTeJb BHOpaH m3 CH3;CN, IMCO, Mx cMeceM M T.I.) .

CxeMa E BeHzuMMMIOa30JI-3aMelleHHBE IIMPUMMIOVHOBEIE COE€IOVHEHNMA
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X{" 'N” s Xy N7 OS] g3 NO2  E4
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X NN X, N/)\H
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_Rc Ry /Ra R, Ra
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2-MeTuJICyJbQOHMII-3aMeleHHOe CoenOMHeHMe E2 nDojiydalnT IIyTeM
B3aVMMOINENCTBUA 2-MeTUJITUO-3aMeMeHHOTO NUPUMUOMHOBOTO COoeaVHeHUS
El (rme X1 mnOpencrTaBjsgeT coBoM aToM TajioTeHa, BHOpPaHHHNM U3
BpoMa, XJopa WMIM muoma, ¥ Rc mnOpencrTaBjdgeT cobor Cizalkui) C
oOKMCIIUTeJIeM (TakuM kak mCPBA, MPS m T.I.) B pacTBOpUTEJe (TakKoM
kak CH2Clz m T.m.) IOpM HOOXOOAMEN TeMIepaType.

CoemuHeHre E4 nojydanT OyTeM B3auMonelcTBusa CoenuHeHUs E2
C HUTPO-3aMelleHHEM aMMHOBEM CoenuHeHMeM E3 (Ige Ar HOpelcTaBJigeT
coboM apoMaTHMUeCKOoe WMJIM TeTepoapoMaTMUeCKOoe KOJBLIO; ¥ T'nme Ra

npencraBjseT cofoM  OIMH, oBa WM TpU HeoOA3aTeJIbHEIX  Rs
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3aMecTHUTeJId) B IIOPUCYTCTBUM CUIJIIBHOI'O OCHOBaHUA (Takoro Kak
KOtBu, NaOtBu, NaO'Am, NaH, NaHMDS u T.I.) B pacTBOpuUTeJe
(TrakxoM kak THF, DMF m T.1I.). AMMHOBEIM 3aMecTUTeJlb B CoeIMHEeHUU

E3 wMoxeT OBTE HeoOA3aTeJIbHO MOHO3aMelleH I[I0 aMMHY 3allMTHOU
TPYIIIoN.

CoenuHeHre E5 nojydanoT OyTeM B3auMMoneMcTBUSA CoenuHeHusa E4
B IPUCYTCTBMM BOIOpOIa M KaTajlMszaTopa (Takoro KakK HUKeJb,
JlaTuHa, OalJlaIui Ha yIJjepone M T.Il.) .

CoenvHeHMe EO6 mnoJjyuvanT OyTeM KoHIeHcaluum CoenuHeHmMsS E5 ¢
OPTO3OUPHEIM CoenuHeHueM  Ab (rme Rb OIpencrTaBjigeT cobon
OOTIOJIHUTEJILHEY HeoOsa3aTeJIbHHEM Rs 3aMecTUTeslb, M RC NpencTaBjigeT
cobom Cizanxkwmi). CoeIuMHeHMe E6 TakXe MOXHO TIOJIYUYMTL [IYyTeM
UUKIJIM3alUn CoenmHeHM A E5 C PasJINYHEMA peareHTaMu o4
IpUCOEeOMHEHNA HeoO4a3aTeJIbHOTO Rs 3aMecTuTesda. Hamnpumep, pearl'eHT
MOXeT IpencTaBJIaAThE cobom TCDI, e IOIIOJIHUT &JIb HEIM
HeoBOdA3aTeJIbHEM Rs 3aMeCTUTEeJIb OpedcTaBJsgeT coboM TUOo-KapOOHWI,
KOTOPEM MOXeT OBTH HOOIOJHUTEJBHO 3aMelleH.

CoenuHeHUe E7 MOXHO [IOJIYUUTE nyrem B3aMMOIEeNCTBUSA
CoenvHeHrda E6 C pasjiMUHBEIMKY 3aMelleHHBEIMM apwuil, TeTepoapuil WK
TeTEPOLUUKIIMII aMMHaMM B pacTBOPUTElNe (I'ODe pacTBOPUTENL BHOpPaH U3
EtOH, THF, DMF, uMx cMecel U T.I.).

Korma Rs, Kak BOBMOXHEIM BapMaHT, opencraBjsgeT coBou
TaJioTeH, MNPOAOYKT, IIpelcTaBJadlmui cobor CoeamHeHMe E7, DoJydanT
B BHUIe CMeCHM pPeIlMOM30OMEPOER, I'Ie TepMMH “Sep’” OTHOCUTCSH K
BHIOEJIEHUID XeJlaeMOoT'o u3oMepa CoenmHeHmsa E7, MCIOJIB3YeMOTO B
nocjenymomen  peakluu, nus3 CMecHM C  MCIHOJIB30BaHMEM  CIOCODOB
pasnejyleHUsa, WM3BECTHHX CpelHeMy CHellMalMCcTy B OaHHOM o6JlacTu, C

InocjienyronyiM ynoaJlIeHrMeM 3allliTEHL.

Ry Ra Ry Rz Ra
R R T
AN < A A
X N N>, or  'NHC(O)H Hf\ll N N}»
=N =N
E6 Ry Sep Re E7 Ry
AﬂbTepHaTMBHO, CO@HMH@HMG E7 MOXHO ITIOJIYUNTDB ITyTeM

B3auMomencTBUa CoeIMHeHMsS E6 C BaMelmleHHBM apwull, TeTepoapwusl WK

IreTepPOUVKIINII aMIMHOM MJin aMIM oM (roe SalliTHa A I'pyIilla
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OTCYTCTBYET) yepes KaTaJln3npyeMyI najuiageMm peakummn
[IEPEKPECTHOTO CBA3BEIBAHUSA c VCIIOJIE 30BaHMEM CMecCu dochdmHO
JIMTaHI: MCTOUHUK IaJlJlaousa (I’oe MCTOUHMK [aJjlagusa BeHOpaH U3
Pd: (dba) 3, PdC1: (ajmi) , PdC1: (ACN), [Pd(OAC)2]3 m T.I., u
docomHO JIMTaH BHOpPaH nus3 PCys, Q-Phos, XPhos " T.II.;
aJlb TEpHaTUBHO, MOXHO MCIIOJIE30BAaTh KOMMEpUEeCKU OOCTYIIHEIM

KaTajamM3aTop, Takou kak Pd(dppf)Clz, Pd(PPhs3)s4 m T.11.).

Ry Rz
|
_R
X, \N/ijf% c ES8 X; Q\N/i\R1
E2 00 E9

CoengmMHeHMUe E9 MOXHO MIOJIYUMTH HeIIoOCpeOCTBEHHO nyTeM
B3auMomercTBua CoemmHeHmMs E2 ¢ CoemmHeHMeM E8 (TakmMmM kak Ri

3aMEeCTHUTEJIE, COOepXamMM KUCJOTHYID [OPOTOHHYID IpPYHIIy, Tne Xs

IpencTaBJIAET cobon PeakuIMOHHOCIIOCOOHLM aToM BOIOpOIAa) B
OPUCYTCTBUM CUJIBHOTO OCHOBAaHUA (Takoro kak KOtBu, NaOtBu,
NaOtAm, NaH, NaHMDS u T.1m.). CoemmHeHMe E9 MOXHO MCIIOJB30BaTh B

nocJjienywouen peaxrumum BMECTO CoenImMHeHnd Eo6 OJisa IIOJIYUEeHU A
CoenuHeHUsa QopMyJiHL (1) .

CxemMa F 3BamMelleHHEE IIMPVMMMIOVMHOBEIE COE€IOVMHEHNMA
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CoemMHeHMe Fl1 mojlyyamoT IIyTeM B3auMomelMcTBUS CoeIluHeHMs E1
(rme X1 mOpencraByageT cobo¥ aToM TaJjioreHa, BHOpaHHHM U3 OpoMa,
XJiopa MJIM moma, M Rc nOpencTaBjgeT cobdor Ci-zalIkMjl) C 3aMeleHHBM
apwuil, TeTepoapwu WIM TeTepPOLUUMKIMII aMMHOM (rme PG HOpencTaBJISeT
cobon HeobO4d3aTeJIbHO OIPUCYTCTBRYIIYO BalMTHYIO TPYIY,

MOHO3aMelleHHYIO I10 aMMHy) B IIpMcCyTCTBUM CHMJIBHOT'O OCHOBaHIA
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(Trakoro kxak KOtBu, NaOtBu, NaOtAm, NaH, NaHMDS m®u T.I.) B
pacTroOopUTeJIe (rakom kak THF, DMF wu mT.11.) Opu HODoIOXOonAmen
TeMllepaType.

Korma Rs, KakK BOBMOXHHM BapMaHT, nopencraBJygeT coboun
TaJioTeH, MNPOOYKT, IIpelcTaBJadimmi cobon CoemmHeHre Fl, noJjyuamnoT
B BUIe CMeCU peIMOM3OMEpOB, I'Ie TepMMH “Sep” OTHOCUTCA K
BHIOEJIEHMIO XeJlaeMoTro wu3oMepa CoemuHeHMsa Fl, MCHOOJIB3YyeMOTO B
nocjienymomey  peakluu, M3 CMecuM C MCIOOJIb30BaHMeM  CIOoCOOOB
pa3nejieHMs, M3BECTHHX CcpelHeMy CIelMaJIMCTy B IaHHOW ofJacTu.

ANbTepHaTUBHO, CoeImuHeHMe F1 noJiyyalnT IIYyTeM B3auMMOIEVCTBUI
CoemuHeHus E1 ¢ 3aMelleHHBEIM apwujl, TeTepoapusl WIM IeTepOLUUKJIINII
aMMHOM WJIM aMMUIOM (T'Ie B3allMTHad TIpyIlla OTCYTCTBYET) Uepes
KaTaJlln3npyeMyn najiagnem peaKuumo KpocCcC coyeTaHUsA C
VCIIOJIE30BaHMEM CMecu (GOCOMHO JIMI'aHI:MCTOUHMK Hajulagusa (roe
VICTOUHMK NalJlanusa BreiOpaH m3 Pdz(dba)s, PdCl:(ammwmia), PdClz(ACN),
[PA(OAC)2]3 m T.m., M QocdmHO JmraHn BeOpaH wu3 PCys, Q-Phos,
XPhos wu T.m.; albTEepPHATMBHO, MOXHO MCIIOJBE30BaATE KOMMEPUYECKHU
OOCTYIIHHM KaTaJlM3aTop, Takou kak Pd(dppf)Clz, Pd(PPhs)s m T.m.).

CoemmHeHre F2 nojaydanT OyTeM B3auMomelcTBua CoemmHeHMsa Fl
C OKMcIuTeJsieM (TakuMM kak mCPBA, MPS m T.m.) B pacTBOpUTEJE
(TakoM kak CH2Cl, m T.II.).

CoenuHeHUe F2 MOXHO [IOOBEPTHYTH B3aMMOIEeNCTBUI c
CoenuHeHreM E8 (TakuM Kak Ri 3aMecTUTeJlb, CoOepXalli KUCJIOTHYIO
IPOTOHHYI TPYIINYy, I'oDe Xs IpencTaBjgeT cobo¥ peaKUMOHHOCIIOCOOHBIM
aToM BoOoIOopoIa) B MNIPUCYTCTBUM CUIBHOTO OCHOBAaHMA (Takoro Kak
KOtBu, NaOtBu, NaOtAm, NaH, NaHMDS wu T.1.), C IOoJIy4YeHMeM
CoenuHeHusa F3, nOpencTaBijdomero cobor CoemmHeHMe QopMyJH (I) .

Korma R2 mnOpencraBygeT coboM rTajoreH, CoemmHeHMe F3 MOXHO
oBbpaboTaTh 3aMemeHHHEM aMMHOM B CMECHM C pacTBOpUTeJIeM (T'oe
pacTBOpuUTeJb BHOpaH wu3 CHsCN, IMCO, wux cMece u T.I.), C
nojaydenveM CoeluHeHusa F4, nOpezncrapjgwomero cobort CoedMHeHHUe
dbopmyster (ITTI).

CxemMa G OkcCHUI-3aMelleHHEE IUPUMUIMHOBLEE COeIMHEHUA
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R Rz _
R3 SN R3 % N,O
! s A
HIT! \N)\R1 HN N” R,
R, G1 R, G2
COGHMHGHM@ Gl MOXHO IIOOBEPITHYTH BBaMMOHeﬁCTBMD C

OKMCIIUTEeJIEM (Trakum kaxk mCPBA, MPS wmu T.1I.), C IIOJIYUeHUeM
CoenuHenus G2, nOpencrTaBijgomero cobon CoemmHeHMe QopMyJiH (IV) .

CxeMa H 3amelneHHHEe IIMPUMMIOVHOBEIE CO€IVMHEHNMA

} x6 R1 R4
)\ r/k | NH PG )\

H1 H3 Tsep ep R F3

CoemmHeHre H3 nojydyaoT OyTeM B3auMoIelcTBuA CoemmHeHmMsa HI
(rme X1 mOpencraByageT cobo¥ aToM TajioreHa, BHOpaHHHM u3 OpoMa,
xJiopa wiam wmoma) ¢ CoemuHeHnmeM H2 (rme Ri OpencTaBjsgeT cobon
3aMelleHHY reTepoapoMaTUUYEeCKyR VIV TeTepOLUMKIINIECKYIO
MOHOLMKJIIMUECKYKR WM OULUMKIMUECKYK KOJIBLEBYK CHUCTeMy, U Xs
npencraBJIgeT coboM  peaKIMOHHOCIIOCODOHYI TPpYyIHImy, Takyrn  Kak
BDOpOHOBRaS KMCJIOTa, OOPOHATHHEM 20MpP, TPUAJKMUIIOIOBO, XJIOPUI LMHKA
M T.IO., TIPUCOEIMHEHHYK K aToMy yIJulepomda Ri), B IPUCYTCTBUU
cMecru QOCOMHO JIMI'aHI:MCTOYHMK Hajlaamsa (I'Oe MCTOUHMK ajljlagusd
BubOpad wu3 Pdz(dba)s, PdCl:(asmi), PdClz(ACN), [Pd(OAc)z2]ls u
T.0., U ¢ocdmHO JmMraHng BeOpaH u3 PCys, Q-Phos, XPhos m T.1m.;
aJlb TEpPHaATURBHO, MOXHO VICIIOJIL30BAaTh KOMMEepUeCKHU OOCTYIIHEIM
KaTaln3aTop, Tako¥ kak Pd(dppf)Clz, Pd(PPhs3)s u T.11.).

Korma ommuH 3 miam oda Rz M Ri, Kak BOBMOXHHM BapuaHT,
opencraBJagoT cobo¥  TajioreH, NIPOOYKT, OpencTaBJgomuil  cobom
CoenuHeHue H3, MoXeT OHTH IIOJIYUeH B BMIE CMECU PETMOMU30OMEPOB,
Ioe TepMMH “Sep” OTHOCUTCSA K  BHIOEJIEHUIO XeJjlaeMOoI'o M30oMepa
CoenvHeHusa H3, MCIOJIbL3YyeMOTO B IocJenyilel peaKLUuM, W3 CMecUu C
VICIIOJIE 30BaHUEM crioco6oB pasneJyeHusd, V3BECTHBIX CpelnHeMy
crieuMaJMCTy B OaHHOM oBJIacTH.

CoemmHeHre F3 mnojydanT OyTeM B3auMoIeycTBua CoemmHeHMs H3

C PasJIMYHEIMI 3aMelle HHEIMI apmwuii, rerepoapmii WM IreTepPpOlUMKIINIL
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aMMHaMM B pacTBoOpuUTeJie (THme PG npencrarisgeT coboll HeoOA3aTeJIBHO
IPUCYTCTBYOIYD 3allMTHYID TIPYIINY, MOHO3aMeEIeHHY IIO0 aMMHYy; UM TOe
pacTBOpuUTeNb BHOpaH u3 EtOH, THF, DMF, ux cMece M T.HO.), C

InocjienyrmyviM pasinieJieHMeM UM yIOaJleHMeM 3allliTEL, IIPU HeOoOXOOUMOCTH.

R, R R,

Rs N Rs

~ X NH, ~ X

X \N/L\R R4\\ HN \N/L\R

1 1 or 1
H3 NHC(O)H ‘ F3

— R4

Sep

AJlbTepHaTUBHO, CoeIuHeHMe F3 noJiyyalnT IYyTeM B3auMMOIEVCTBUI
CoemmHeHusa H3 C pa3JIMUHBEIMM 3aMeNeHHBEMMY apwuil, IT'eTepoapul WK
TeTepOUMKINII aMMHaMM WJIM aMUIaMu B [OIPUCYTCTBMM CMecu (QOCOMHO
JUTAaHD: MUCTOUHUK IaJlJIalusd (Poe MCTOYHMK HaJljlagusa BeHOpaH U3
Pd: (dba) 3, PdC1» (ajjmi) , PdC1l, (ACN), [Pd(OAC)2]3 m T.1., u
dochdmHO JIMTaHmg BHIOpaH nus PCys, Q-Phos, XPhos u T.I.;
aJlb TEPHATUBHO, KOMMEPUYECKHA MOXHO VICIIOJIL30BaTh IOOCTYIIHEM
KaTajlu3aTop, Takou kak Pd(dppf)Clz, Pd(PPhs3)s m T.m.). Korma
CoenvHeHre H3 MnompeprawT B3auMMOIEMCTBUI C aMMIOM, IIOJIYUEeHHEMN
IPOMEXYyTOUHEM  IPOOYKT TUIPOJIUBYIOT B IEJIOUHHX  YCJIOBUAX C
MCIIOJIb30BaHMEM peareHTa (Takoro kak NaOH, KOH, LiOH m T.m.) Opu
Ioaxonamen TeMIlepaType, C [IOCJIe OYIOWNM paslejieHreM, npu
HeoBXoOMMOCTM, C IOJyUYeHMeM IIpoOyKTa, IpedcTaBJfawnmero cobom

CoenuHeHUe F3.

Rz R2
Rj >y X5-Ryq Rs Ay
- )L\ ES8 - f
X N™ Xy ‘E;;’ X N 'R
- H1 o H3

AnbTepHaTUBHO, CoelmMHeHMe H3 MOXHO IIOJYUMTE Uepes peakKlMri
Xexka CoemmHeHms H1 ¢ CoemmHeHMeM E8 Cc mocjelyomMM pas3deJIeHUEM,
IpM HeOOXOOUMOCTH.
Ry, Rz
HN \NJ\X1 BT \N*R1
é4 H7 #4 F3

A.J'H::TepHaTMBHO, CoenmHeHMne F3 IIoJIyuvanT IIyTeM B3aVMMOIeNCTBUSA
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CoenvHenusa H7 ¢ 3BaMelmleHHBIM CoemuHeHMeM H2 (rme Ri OpencTaiBJIsSeT
cofoM  3BaMelleHHYKn TeTepoapoMaTHUeCcKyl MM TeTepPOUUKINUIECKYIO
MOHOLUMKJIMYUECKY MM OULUUKIIMUECKYID KOJIbLEBYK CHUucTeMy, U Xsg
npencTaBJigeT cobo¥M  pPeaKUMOHHOCIIOCOOHYI Tpynmiy, Takyln  Kak
BopoHOBaA KUCJOTa, OOPOHATHEM 20UpP, TPUAJKMUIIOJNOBO, XJOPHUI LMHKA

M T.O., OPUCOEIMHEHHYID K aToMy yIJlepoma Ri) .

R
R3
A e LK
Hr|\| SNTOR,
R4 H7 Sep R, F3

AnbTepHaTUMBHO, CoemmMHeHMe F3 MOXHO I[IOJIYUMUTE Uepes peaKIMro
Xeka CoemubHenus H7 ¢ CoenmHeHueM E8 (Tme Xs HOpencTaByigeT cobon
PEaKUMOHHOCIIOCOOHYIO BOLOPOIOHYI TPyIILy) C 10 CJIe OYIOMMM
pas3nejyieHreM, IIpU HeOOXOOUMMOCTH.

CxeMa I 3amMelleHHHEE IIMPUMMMIOIVHOBEIE CO€IOVMHEHNMA

X1
fx 2 e L
R1.____> HN
R4 F3

CoenuHeHre F3 mojiydyamnT IIyTeM B3aMMOIEMCTBUSA 3aMelleHHOT'O
CoemuHeHusa I1 ¢ CoemuHeHMeM 12 (TakuM KaK pPa3JIMUHBE 3aMelleHHBEe
apUJILHEE, reTepoapuiibHEEe VI TeTepPOLUUKIINUECKNE KOJIbLIEBHE
cucTeMel, I'me Xi IIpenOcTaBJigseT coOoM aToM TaJloTeHa, BHOPAHHBM U3
BpoMa, XxXJopa WIM Moma) B IIPUCYTCTBMM KaTajlM3aTopa Ha OCHOBE
IepexoNHOTO MeTajlJla (Takoro KaK KaTalM3aTop, CcoIepXamui MeTasll,
BHIOpaHHBM M3 MeIM, NaJllaausd M T.I.) .

R2
X7—R4 R3 o

/k NN

Ri — o HIT N Ry
R, F3
CoemmHeHre F3 mojydawnT OYTeM B3aVMMOIEVCTBMA 3aMelleHHOTO
CoenuHenuda I1 ¢ CoenmHeHMeM 13 (TakKMM KaK pa3JIMUHEE 3aMelleHHHE
apUJIbHEE, reTepoapmuiibHEE W TeTepOLMKINYEeCKHKe KOJIbIIeBEIE

CHUCTeMBl, TIOe X7 IpelcTarjdeT cobol yiajldeMyl TPYIINY KeTOoHa WM
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ajbmeruna) B IIPUCYTCTBUM Ooporuipuia (Takoro kak NaCNBHz wmim
NaBH(OAC)z m T.II.) .

KOHKpeTHHEe OpMMEepH CHHTEe3a

IJig Jydmero OHMMaHMA oObeMa CoeIMHEeHMM GopMyJiel (I) WiIu UuX
bopwm, OIIMCaHHEIX B HacToduen 3a4BKe, BKJIOYEHE cllenypmme
KOHKpPEeTHHEe IIPUMEPH. OJOKCIIEePUMMEHTEH, CBA3aHHEE C COeIVMHEeHMAMU
bopmyJsier (I) wmiIuM mUx dopMaMM, OIMCAHHEIMKM B HacToOAdleM 3asBKe,
KOHEUHO, He LOOJIKHEL paccMaTpUBaThLCA KakK crieumalJibHO
orpaHMuUMBaKIMe OO0BLeM CcoeOMHeHUuV odopMyJiel (1) i ux  oopM,
ONMCAHHHX B HacTodmel 3adBKe, U TaKMe BapPMaHTH COedVHEeHUM
bopmyJsiel (I) miamM uxX GopM, OIMCAHHEIX B HaCTOAgllel 3asgaBKe, KOTOpPLHEe
M3BECTHE B HacTodllee BpeMda WM OyOyT paszpaboTaHH I[IO30Hee, U
KOTOPHE OOJIKHEL HaxXOOUTLCA B cCcdepe KOMIIETEHUMM CIelMaJIMCTOBR B
oaHHOM  oBjacTH, paccMaTpMBalnTCA KakK  OXBaTHBaeMble  OOLBLeMOM,
ONMCaHHEIM B HaCTOSAMeM 3asgBKe M 3afgBJIeHHHM Hajlee B dopMyJie
n300peTeHud.

[IToMMMO ONMCAaHHEX B padboumMx IIpuMepax, eCJM He YyKaszaHO MHOE,

BCe HM@pOBHe SHadYeHMn4d, BHPpaxXampmre KOJIMYeCTBa VMHT'pelIMeHTOB,

PEeaKLUMOHHEE YCJIOBUSA, DKCIIEPUMEHTaJIbHEE IOaHHbBEe u T.IO.,
MCIIOJIb 3y EMEIE B ONMCaHUU u dopmMmyJIe n3o00peTeHUd, cJenyerT
paccMaTpuBaTh Kak MOIMOUUIMPOBAaHHEE TEePMUHOM “okoJio”.

COOTBETCTBEHHO, BCe TaKue HM@pOBHe SHadeHMA IIpelCTaBJIAKRT cobon
HpM@ﬂMBMTeHbHHe SHadYeHMA, KOTOPHEEe MOTWYT BapeMpOBaTbECHA B
3aBUCVIMOCTHM OT XeJlaeMbIX CBOﬁCTB, TJOCTVIXEeHNMA KOTOPHX ooduBaKTCA
IIOCPpeICTBOM pPearumm I B pesyisieTaTe VMSMEHARINXCHA
SKCIIEPVIMEHTaJIbHEIX yCHOBMﬁ. I[TosToMYy, B OXVIOaeMEIX Inpenejiax
SKCHepMMeHTaHBHOﬁ BOCIIPOM3BOIOIMMOCTIM, TEPMUH “OKOJIO” B KOHTEKCTe
IIOJIYYEeHHEX ITaHHEX, OTHOCUMTCA K IOHMallasOHYy OJIA IaHHEX, KOTOPEHEeE
IIpenoCcTaBJIEeHEH, KOTOpHﬁ MOXeT BapbMPOBATECA B COOTBETCTBUM CO
CTaHIOapTHEM OTRJIOHEHMEM oT CpelHeT'O 3HadeHMA. Takxe, IJIA
IIpeoCTaBJIEHHEIX JSKCIIEPMMeHTAJIEHEIX Pe3yJIETaTOB, IIOJIyUYeHHEEe ITaHHEIE
MOTWYT OKPYIJIATBECA B OOJIBIVIO JIn MeHBIYIO CTOPOHY IJIA
InpenCcTraBJIeHMA ITaHHEX enMHooépaBHo, Des IIOTEepM 3SHadallMX HM@p. B
KpaﬁHeM CcJlydae, M He B KaudeCTBe IIOIIEITKM OI'PaHMUYNMTE IIPVMEHEHUE
JOKTPWMHEI SKBMBaJIEHTOB o0 BEMOM @OpMyHH MBO@peTeHMH, KaXIbIn

UM CJIOBOM ImapaMeTp cajienyeT pacCMaTplBaThb B cBeTe ROJIMYeCTBa
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3HavalMx LUp M OOBUHEX MEeTOINOB OKPYIJIEHUA.

Torma KakK UMCJIOBHE OUAla30HE M DapaMeTpH, IpeICTaBJISgnlMe
XapaKTEePUCTUKNM CoeIMHeHUM ¢QopMyJiel (I) mam mx (QopM, OIMCAHHEX B
HacToAmen 3a49BKe, ABJIATCA OPUOIIN3UTEJIb HEIMIM 3HAUEeHUAMH,
UMCJIEHHEBE 3HaUEeHUA, npencrabJIeHHEE B paboumx npuMepax,
IpencTaBJIEHE KaK MOXHO O0oJiee TOUHO. JioOoe UMCIJIeHHOe 3HaueHue,
OIOHaAKO, IO CYTH, COIOEPXUT HEKOTOPhEe OmWMOKM, KOTOPHE Hen30eXHH
Kak pe3yJibTaT CTaHOapTHOTO OTKJIOHEHUS, ODHaAPYXEeHHOTO B UX
COOTBETCTBYIMX M3MEPEHUAX I[NPU UCIBITAHUMN .

CoenmuHeHusa ¢opmyJiel (I) wMIM MxX QOPME, IIpeldcTaBJIEHHEE B
HacToAmeM  3afaBKe, ONMCaHe OoJiee TIOOPOOHO Cco CCHUJIKOM  Ha
cJlenyoimye He “Mermme OTPaHUUNTEJIEHOTO XapakTepa IPUMEPH,
KOTOpHE TIpencTaBJieHH 1Jg 0oJlee TIIOJHOM WJIJIOCTpaluy  obbeMa
coemuHeHuM ¢opMyJH (I) wmiamM ©Ux QopM, OIMCAHHHX B HaCTOAMEH
3adBKe, HO KOTOPHE He CJelyeT pacCMaTpMBaThL KaK OTpaHUUMBAaKIMe
ux ob6weM. I[IpUMMEPH WIJIOCTPUPYIOT IMIOoJIydeHMe COoeOMHeHUM QopMyJel (1)
uiImM ux GopM, OIMCaHHHEX B HacCTOAmeM 3asgBKe, U MCIHTaHMEe 53STUX
coemmMHeHUM OQopMyJiH (I) wmiaum ux oopM in vitro wm/miam in vivo.
CrelMaJIMCTy B IDaHHOM o00JlacTM IOJIXKHO OBTL IIOHATHO, UYTO CIOCOOH
CUHTe3a, OIMCAaHHEE B D2THUX IpUMepax, NpelcTaBJIglnT coBoM CHoCOOH,
npakTuyeckKoe OCylleCTBJIEHME KOTOPBIX MN3BECTHO cpenHeMy
creuuaJgmcTy B ofjlacTM XMMMM, M, KaK TaKOBHe, I[IpPeICTaBJIAT
[NPEenrnouTUTEJIbHEE BapMaHTH MX OCYIECTBJIeHMHA. OOHaKO cClelumaJiMcTaM
B @OaHHOM o006JacTu, B CBeTe HACTOAMeIo PaCKPHTUSI, OOJDKHO OHTb
IIOHATHO, UYTO BO3MOXHE MHOIME M3MEeHEeHMHA B KOHKPETHHX crocobax,
KOTOPHE PacCKpPHTH B HaCTOAmelM 3asBKe, C OOCTWXeHMEeM IIPUM STOM
TaKoTO Xe WM [NOONOOHOTO pelylibTaTa, 06e3 OTCTYIJIEHUMS OT CYTU U
ob6neMa, OIMCaHHEIX B HaCTOAmeM 3asBKe.

PeaTeHTH ¥ pacTBOPUTENM MCIOJLE30BAJIM B TOM BHUIe, KaK WUX
nojiydyair (0T pPa3JIMUHBEX I[IOCTABIMKOB), 3a MWCKJIOUEeHMEM CJy4daesn,
KOTOPHE CHelrallbHO OTMeueHH. [I'Ie 5BTo [ABJAeTCA [IOOXONANMM,
TepMrH “lemT” MCHOONB3YIRT, KaK I[I0Ka3aHO B CIEeOYRIMX IIpMMepax,
nJjidg npencTraBJIeHN A TOPTOBOM Mapku LIEJUT® (Pa3HOBUIOHOCTE
IO/aTOMOBOM 3eMIIn) . T'me 2TO ABJIAETCHA IIOOXOOAMNM,

XpoMaTorpadmuueckue razsoeJieHnA OCYymeCTBIIAJIN C VMCIIOJIE 3OBaHMEM
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MeTOOOB U O@OPYHOBaHMH, KOTOPHEHE ABJIARTCA IMPOKO HOOCTYIIHEMI,

HaopMMep, C UCIoJb30BaHMeM ISCO CombiFlash® Rf cucremm. I'me 3To
ABJIdeTCcAa nomgxonmdmmm, AMP  CIHeKTpH I[OoJIydaJiM C MCIOJB30BaHUEM C
MCIIOJIL30BaHMEM MeTOLOB M O0OpPYLOBaHMUA, KOTOPHE HABJIATCHA MUPOKO
OOCTYIHEMY, HaIpuMep, C MCIOJb30BaHueM Bruker Avance III500
CIIEKTPOMETpa C »OeTepUMPOBAHHEIMU PACTBOPUTEJIAMU, TakMe Kak,
Halpumep, IMCO-ds ™M OCTATOUHHM pPacTBOPUTENIL B KauecTBe
CTaHIOapTa. I'Ioe BTO [ABJIIeTCA [NOOXONAIMM, TeMIepaTyYPH ILIJIaBJIEHUA
OTIpemesIaM C MCIOJIb30OBaHMeEM MEeTOIOB W O00pyIOOBaHMSA, KOTOPHE
ABJIAITCA MUPOKO IOOCTYIIHEIMM, HaIpMMep, C MCIOJb30BaHueM SRS
OptiMelt® MPA100 (3HauUeHM4H Kak OBLIIN [1OJIyYeHH tes3
KOPPEeKTUPOBKM/KaIUOPOBKM) . I'me 5T0 4BjgeTcda nooxomammm, TLC
aHaJiM3 OCYIEeCTBJIAIM C MCIOJBE30BaHMEM MeTOIOB M 0DOoOpyImOoOBaHMUA,
KOTOPHE ABJLARTCA MMPOKO OOCTYIIHEMM, HallpMMep, C MCIOJbE30BaHMeM
niaadmeToe Aldrich ¢ 254 HM CTeKJSHHOM [HOmJIOXkou (60 A, 250
MKM) , BM3yaJM3allMM C MCIOJb30BaHuMeM YO m T2 okKpammBaHuUA. I['Ie
5TO aBjideTcd TIOOXOOAMMM, EST MaCC—CIIEKTPEL roJIyvajiv C

MCIIOJIE3OBaHMeEM MeTOIOOB U O@OpyHOBaHMH, KOTOPEE ABJIAKKTCA MTMPOKO

OOCTYIIHEIMM, HalIpuMep, C MCIOoJb30BaHuMeM ACQUITY UPLC® CucreMHl,
CO 3HaueHMAMM, IIpencTaBJIeHHEMM Kak [M+H]* wmiam [M-H]-, eciam He
yKaszaHO MHoe. I'Ie 5TO ABJAETCH IIOOXOOANMM, CTPYKTYPY IIPOOyKTa
noJyuajim c MCIIOJIbL 30BaHMeM 2D NOESY (Nuclear Overhauser
SpectroscopY) »KCIepMMEeHTa.

Cinenyomyre abObpeBUMaATYpPH OIpeICTaBJIEHE, UYTOOHB TIapaHTUMPOBATH
OOHOB3HAUHOE IIOHMMAaHMNEe TepPMMHOB, I[IpelCTaBJIEHHEX B HacTOAgmeMn

3agaBKe, CclIeluraJucTaMy B IaHHOW oBJacTu:

A6OpeBUaTypa OBoBHaueHMe
AcOH wmim HOAcC VKCYCHAasda KHuUcJIoTa
ACN mim MeCN aleTOHUTPWII
AlMes TPUME TUJIAJIIOMUHUM
APC amnmuinannaou (I1) xJopun IOUMeEpP
Boc TPEeT-0YTOKCUKAPOOHUIT
CsOAc alueTaT lesmud
DCM wmym CH2Cl> IOIMXJIOpMeTaH

DME OVMETUJIOBEIL 2OUP



DMF
DMA
DMAP
IMCO
EtOAc
EtCH
B3XX
yac,

MUH, CeK

iPrMgCl*LiC1l

iPrAc

K2COs3

K3PO4

KOtBu mim t-BuOK
XX/MC, XXMC wmiam XX-MC

MeOH

MeNH,>xHC1
MC

T.IJI.

MPS

NaH
NaHCO3
NaHMDS
NalIQOq
NaOH
NaOtAm
NaOMe
NaOEt
NaOtBu
NCS
NH4C1
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OVMMeTUIIQopMaMUI

OVMe TujlaleTaMm
4-nvMe TUIIaMUHONIUPUIVH
OVMEeTUJICYJIEQOKCUL
sTuJauneTrarT

5TaHOJ
BHICOKODOdekTMBHA A XUOKOCTHASA
XpoMaTorpadpmusa

yac (=), (MMH.), (cek.)

MMHY TEL CeKYHIOEL

KOMILJIEKC M30NPONMIMATHUNXIIOPUIA u
JIUTUMXJIOPUI A

M3onponmialeTaT

KapboHaT KaJusia

dochaT kKaJImg

TPpeT-0yTOKCUL KaJIMsd

XUOKOCTHASA XpoMaTorpadmusa Macc-
CIIEKTPOCKOIIM A

MeTaHOJ

MeTaHaMMH T'HMIOPOXJIOPKI

MaCC—CIIeKTPOCKOIUSA
TeMIlepaTypa ILJIaBJieHUd (OpelcTaBJIeHa B
rpanycax leJsabcus)
[IePOKCUMMOHOCYJIEDAT KaJmsa
(2KHSOs5 *KHSQ4 *K23504)

TUOPULO HaTPUS

OMKapOOHAT HaTPUA

rexcaMeTUIIOMCUIIa3ud HaTpusa

neprolaT HaTPUg

TUOPOKCUI HaTPUA

TPpeT-TIeHTOKCUI HaTpus

MEeTOKCHI HaTpusa

STOKCHUI HaTpUsa

TpeT-0yTOKCHUI HaTPUS

N- XJIOPCYKUVMHVMNMIT

XJIopra aMMOHMA



NH4OH
NIS
NMP
AMP
OkCOH

PCls

PCy3
[Pd]
Pd/C

Pd: (dba) s mam Pd.dbas

Pd (dppf)Cl2

PdC1: (ACN)

PdC12 (ajmmr)

[Pd (OAC)2]3

Pd (PPh3) 4

POC1l3

PPhs

psi

Pt/C

PTSA

QO-Phos mam QPhos

KT

TBSO mim OTBS
TCDI

t-Bu

TEA, NEts, EtsN
TFA

TFAA

THF

TsOH x H20
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TUOPOKCHUI aMMOHUI
N-MOOCYKUMHVMML
N-MeTUJINMPPOINIOH

AOEePHHM MaTHUTHHEM Pe30HaHC

IIEePOKCUMOHOCYJIEOAT Kajumsa

nepxJjiopun bochopa NI [IEeHTaxJIOpun

docoopa

TPULMKIIOTEKCUIIQOCOUH

naJjjanui

najjlaguy Ha yTJlepone

Tpuc (IMdeH3UIMIOeHAlle TOH ) ounajjlanmui (0)
[1,1"-06uc (mndeHMIGOCOMHO) PeppPOolleH ]
ouxJjopnajiagui (I1)

BucC (alleTOHUTPWI) OUxXJopnaiaguii (I1)
XJopalnuinanjanuii (I11) nuMmep

aleTaTr najulammsa (I71)

TeTpakuc (TpudbeHMIGOCOMH) Najljiaimun
okcuxJjiopun odochopa

TPUOeHUTIOOCOUH

OaBJieHMe B QyHTax Ha KBaOpPaTHHM IIOMM
[JlaTrHa Ha yIJjiepone
napa-ToJIyoJICyJIbQOHOBaA KMUCIIOTa
1,2,3,4,5-nedrapedmi-1'- (ou-tpeT-
OyTuindpocdrHo ) peppolieH

KOMHaTHas TeMllepaTrypa

TpeT—- 0y TUIIOVME TUJICUJINIIOKCH

1,1’ —TroKapOOHMIIOMMMMIOA 30T
TpeT—- 0y TUJI

TPU3 TUIIaMIH

TEPUOTOPYKCYCHasA KMUCJIOTa
TPUOTOPYKCYCHHM aHTUIPUI
TeTparuonpodypas
napa-ToJIyoJiCyJibQOHOBAa A KNCJIOTa,

MOHOTI'MIOpaT
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UPLC CBEPXBHCOKOSOOEeKTUBHASA KUOKOCTHAL
XpoMaTorpapmusa
Xphos wmim XPhos 2-nuuuKJorexkcuiapocomHo-2"',47,60"' -

TPUNBONPONUIIOUOEHMIT
Mpumep 1
- (1, 3-6eHz30OMOKCON-5-1i) -2 [2- (TpudTOPMETWII) MMMOaz30 [1, 2-

al oupnIouH-3-ui] oupuMuInH-4-ammHe (CoelunHeHre 28)

Br, NH,
j\/ "o Q Rj"lggg'l HN )i Q
CO,Et 1
F3C 3
@ FsC

N Hy

e JiQGCL fﬁ@

FaC

POCl, F3C o
o—/

Cramua 1. K pacTteopy »THia 4,4,4-tpudrop-3-okcobyTaHoaTa
(9,0 », 48,9 mmoJab) B CHxCly (50 mi) moGaBisaiam Opom (2,5 mi, 49
MMOJIb) . PeaKUMOHHYK CMeChb IllepeMellMBajiM B TeueHMe 15 Yuacop IIpH
KOMHATHOM TeMlepaType M 3aTeM KOHIeHTpUpOoBalM B aTMochepe
CyxXoro asoTa. K HeouumeHHOMY BelleCTBY B 5STaHoJe (30  wuI)
nofaByadaau OuUpuauH-2-aMmH (5,2 1, 55 MMOJB). PeaKUMOHHYK CMeChb
HarpeBagu TIpu 60°C B TeueHMe 3 YaACOB. OTAHOJ BHIAPUBAIM U
OCTaTOK pachpeneyalmu Mexny EtOAc u Bonmo¥. OpTraHMUeCKUM CJIon
CymMIi, OUIIBETPOBAJIM UYepe3 KOPOTKYK IIPOOKY M3 CUIMKaresd, 3aTeM
KOHLEHTPUPOBAJM IIPM IIOHWXEHHOM IOaBJIEHUM UM OuMlaJM I[IPY [TOMOIMN
XpoMaTorpadum Ha cuImkarese C [IOJIy4YeHVEeM DTUII 2-
(TpudTOpMeTMII) MMMIAa30 [1, 2-a] mupuInH-3-Kapbokcuiara B BHUIE
feJioro TBepHoro BemecTBa (5,3 1, 42%).

Crammsa 2. K cycnensum NH4Cl (2,67 v, 50 MMOJB) B TOJIYOJIE
(20 M) mpu 0°C moBaBjaanu AlMes (2M pacTBOp B ToJyoJie, 25 M, 50
MMOJIE) B TedUeHMe IIPMMEPHO 5 MUMHYT, C IIOCJEeOyIMM BHIOEJIeHVEM
rTasa. CycHneHsuo IepeMemmpanau npu 0°C B TeueHme 5 MMHYT, 3aTeM
HaTrpeBaJX OO KOMHATHOM TeMlepaTyphH. K cycneH3uu »DoOaBJIAIU

pacTBoOp DTUJI 2- (TpudTopMeTIII) MMUA30 [1, 2—a ] IupuouH—-3-
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kapbokcuiaTta (2,58 1, 10 MMosis) B TojyoJie (50 MiI) . PeaKUMOHHY

CMecCh HaTrpeBaJM npu 80°C B TeueHMe 72 YaCOB UM 3aTeM OXJIaXIajld B
JensaHow OaHe, TracuaM Opu nomomy MeOH (100 mii) m NaOH (2 1, 50
MMOJIb) . CMechb QUIBTPOBAJIM Uepes LeJIMT UM KOHLEHTPpUPOBaM C
[IOJIyUEeHMEM HeOUMIIeHHOTO 2- (TpudTopMeTwny)uMmnaoas3o|[l, 2-a] IupuonH-
3-kapbokcuMMIaMMIa B BUIe KOPUUHEBATOI'O TBepIOTO BemecTBa (2,3
).

Cramusa 3. CMmecb 2- (TpudTopMerwy)umMmpaszol[l,2-a]lnoupuouHa—-3-
KapboKCUMUIOaAMUITA (2,3 T, 10 MMOJIE ) u STUII 3-

(DuMeTUJIaMMHO ) akpuiaTta (7,2 1, 50 MMOJB) B IMOEeHMIIOBOM 30MUpe

(10 mu1) HarpeBaau npu 160°C B Teuenme 1 yaca. CMecChb OXJaxmoasn
0O KOMHATHOM TeMIepaTyph M pazbaByidaiau TexkcaHoM (200 mia) . Ocamox
bune TpOoBaIM u TIPOMEIBaJIN TeKCaHOM c IOJIydeHNEM 2-(2-
(TpudTOpMeTIII) MMMIAa30 [ 1, 2-a] mupuinHa-3-wi) nupuvnnona—-4 (3H) —oHa B
BUIE CBETJIO-KOPMUHEBOTO TBEPOOTO BelecTBa. TBeplmoe BEIeCcTBO

pPacTBOpAIM B aleToHuTpuie (10 ™M) M K cMecu pobaBiasiam POCls

(1,9 ™, 20 wMMOJIbB). PeaKIMOHHYKD CMeCh HarpeBagu no 100°C B
TeueHrMe 30 MMHYT, oOXJaxiaJlM B ©OaHe <C JeOSHOM BOIOM, 3aTeM
paszbapiann nuxjopMeraHoM (100 MI) ¥ IPOMEBaJM BOIOHEM PacTBOPOM
NaHCO3z. OpraHMUeCKMM CJIOV CYIMJIM, 3aTeM QUJIbLTPOBaIM dYepes LeJIUT
M ouMlaJiM IIPM IIOMOIIM XpoMaToI'padmy Ha CcuiamMkarejie C IIOJIydeHUeM
3- (4-XJIOPIUPUMUOMH-2-WJI) —2— (TpudTOopMEeTUII) MMMOAa30 [1, 2—a] nupMOMHa
B BMIE CBeTJIO-XeJITOI'O TBepIoro BemecTtBa (1,09 1o, 37% 3a 3
cTammm) .

H aMP (500 MrIu, DMSO-d¢) O M.m. 9,61 (m, J=6,9 Tu, 1H),
9,00 (m, J=5,0 ™1, 1H), 7,94 (m, J=8,8 Tu, 1H), 7,73 (m, J=5,4
rua, 1H), 7,69 (m@mmm, J=8,7, 7,1, 1,3 Tu, 1H), 7,37 (rm, J=7,0,

1,1 T'u, 1H)
Crammusa 4, K pacTeopy 3— (4-XJIOPIIUPUMULOUH= 2 ~WUJI) —2—
(TpudTOPMEeTMII) MMMOA30 [1, 2—-a] IupuInHa (75 w1, 0,25 wMMmoOJIB) "

Benuszso[d] [1, 3] ouokcoji-5-ammHa (69 wMr, 0,5 Mmosib) B THFE (1 M)
npu 0°C mobaBjasau KOtBu (1M pacteop B THF, 1 ™I, 1 MMOJB).
Uepezs 10 MMHYT pPeaKUMOHHYI CMeChb Tracuiu Opu noMomm HOAC, 3aTeM
pacrnpenenanu Mexnay EtOAc m BomoM. OpraHMUecKyl dYacTb CYIWIIH,

3aTeM KOHLIEHTPMPOBAJIN " oCTaToK ouMInaJin I1pm ITOMOIIN
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XpoMaTorpadumM Ha CHUIMKarelle C IOJIydeHMeM YKa3aHHOTO B 3al'0JIOBKe
COeIMHEHMS B BUMIE pPHXEBATO-KOPMUHEBOT'O TRBEepHOTO BemecTBa (58
MIT, 58%).

H AMP (500 MI'n, DMSO-ds) 6 M.m. 9,70 (c, 1H), 9,43 (m,
J=6,6 I'u, 1H), 8,43 (m, J=5,7 Ty, 1H), 7,84 (m, J=9,1 Tu, 1H),
7,58 (@mpmm, J=9,1, 6,9,1,1 Twu, 14), 7,37 (uwmp.c, 1H), 7,17 (7n,
J=¢,9, 0,9 Iu, 1H), 6,95 (mm, J=8,2, 1,9 Iu, 1H), 6,91 (o,
J=8,5 Iu, 1H), 6,72 (m, J=6,0 T'u, 1H), 6,03 (c, 2H); MS m/z 400

[M+H]*.
IomoOJIHUTEJILHEIE  coeluHeHusd  oopMyJsil  (I) wmiam  ux  dbopwma,
ONnMCaHHBEe B HacToAmen 3asgBKe, MOTYT OHTE [MOJIyYeHH B

COOTBEeTCTBMNM C Hpouenypoﬁ Hle\/lepa 1 ¢ mMcHnoJIb30BaHMeM IIOOXOMOAIMX

MCXOIOHEIX BeleCTB, PpPeal'eHTOB U yCJ'IOBI/Iﬁ pPearumm.

Coemu
HaszBaHve M IOaHHEE
HeHUe
N- (2, 3—ogurngpo-1, 4-0eH300MOKCHUH—0-MJI) —2— (2—
MeTMIMMMUIOas0 [1, 2—-a ] IMPpUIONH- 3-WJI) IUPUMUOMH-4 —aMVH
IH AMP (500 MI'u, DMSO-de¢) & mM.m. 9,85 (mr, J=6,9, 0,9
I'um, 1H), 9,45 (wwmp.c, 1H), 8,36 (m, J=5,7 Tu, 1H),
2 7,0 (@r, J=8,8, 0,9 Iu, 1H), 7,38 (mmnm, J=8,8, 6,6,
1,3 Iy, 1H), 7,06 (m, J=2,2 Tu, 1H), 6,95-6,98 (M,
2H), 6,87 (on, J=4,4, 3,5 I'u, 1H), 6,54 (&m, J=6,0 Iy,
1H), 4,25-4,30 (m, 4H), 2,75 (c, 3H); MS m/z 360
[M+H]*
2-(2-MeTmnnnMmnaz3o [1, 2-a]l nupuomuua-3-mi) —-N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH—4—aMUH
‘H AMP (500 MI'u, DMSO-de¢) & mM.m. 10,06 (mmp.c, 1H),
5 9,81 (mgr, J-6,9,1,1 Tw, 1H), 8,53 (m, J=5,7 Twu, 1H),
7,90 (m, J=8,5 Tw, 2H), 7,74 (m, J=8,5 Tu, 2H), 7,63
(g7, J=8,8, 1,1 Iu, 1H), 7,42 (mmm, J=8,8, 6,6, 1,3
I'n, 1H), 7,03 (rm, J=6,9, 1,3 T'u, 1H), 6,74 (o, J=5,7
I'u, 1H), 2,78 (¢, 3H); MS m/z 370 [M+H]+
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N- (4d-MeTOKCUDEeHWII) —2— (2-MeTuIMMmunaszo [1, 2—a] IMpuIvH—3—
WJI) INPUMUIOVH— 4 - aMUH

H aMP (500 MI'u, DMSO-J¢) O ™M.m. 9,84 (m, J=6,6 TIu,
1H), 9,44 (wwp.c, 1H), 8,35 (m, J=6,0 ITw, 1H), 7,59
(gr, J=8,8, 0,9 I'u, 1H), 7,47 (m, J=8,5 Tu, 2H), 7,37
(ppm, J=8,9, 6,9, 1,3 Ty, 1H), 6,97-7,00 (M, 2H), 6,95
(rm, J=6,9, 0,9 I'uy, 1H), 6,52 (»m, J=5,7 IT'u, 1H), 3,78
(c, 3H), 2,73 (¢, 3H); MS m/z 332 [M+H]*

N- (4-xjgopdeHn) —2- (2-MeTuIuMuOas3o [1, 2—-a] nupuomuH-3-—

WJI) INPUMUIOVH— 4 —aMUH

H aMP (500 MI'u, DMSO-Je¢) O ™M.m. 9,81 (m, J=6,9 Tu,
1), 9,78 (umup.c, 1H), 8,45 (m, J=5,7 Tu, 1H), 7,67
(g, J=8,8 Iu, 2H), 7,61 (m, J=8,8 ITu, 1H), 7,44 (c,
2"), 7,40 (mpmom, J=8,2, 6,9, 1,3 Iu, 1H), 7,01 (Tm,
J=6,9, 1,3 Iy, 1H), 6,64 (m, J=6,0 Iy, 1H), 2,74 (c,
3H); MS m/z 336 [M+H]"

2= (2-MeTnnvMrnas3o [1, 2—-a] nupuaomH-3-mj) —N-
beHMIIUPUMMONH- 4 —aM1H

H AMP (500 MIu, DMSO-de¢) & m.m. 9,85 (mr, J=6,9, 0,9
I'u, 1H), 9,65 (wwmp.c, 1H), 8,42 (m, J=5,7 Tu, 1H),
7,59-7,64 (m, 3H), 7,36-7,43 (m, 3H), 7,11 (7T, J=7,4,
0,9 'y, 1H), 6,98 (mmm, J=7,5, 5,5, 0,9 TI'm, 1H), 6,63
(m, J=6,0 T'u, 1H), 2,75 (c, 3H); MS m/z 302 [M+H]"

2-[2- (TpudpTopMeTnl) MMmOazso [1, 2-a] nupuanH-3-mJj] -N-[4-
(TpudTOPMETUII) QeHWII | IUPUMUIOVH—4—aMUH

lH aMP (500 MIu, DMSO-de¢) & Mm.m. 10,25 (mup.c, 1H),
9,36 (m, J=6,9 I'u, 1H), 8,59 (m, J=5,7 Tu, 1H), 7,92
(g, J=8,5 Iy, 2H), 7,86 (m, J=9,1 Tu, 1H), 7,67 (&,
J=8,5 Imu, 2H), 7,60 (mom, J=9,1, 6,9, 1,1 Tu, 1H),
7,21 (rm, J=6,9, 1,3 T'u, 1H), 6,92 (m, J=5,7 T'u, 1H);
MS m/z 424 [M+H]*
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N- (4-xjopbenHn) —2- [2—- (TpudTOpPMEe T ) MMMIOa30 [1, 2-

a ] IMpmUIOMH-3-WJI ] IMPUMUIOVH— 4 - aMuH

IH AMP (500 MI'n, DMSO-de) & M.m. 9,95 (mup.c, 1H), 9,37
(g, J=6,9 Iuy, 1H), 8,52 (m, J=5,7 ITu, 1H), 7,85 (&,
J=8,8 I, 1H), 7,71 (m, J=8,5 Twu, 2H), 7,59 (7, J=7,6
'y, 1H), 7,39 (m, J=8,5 Iu, 2H), 7,20 (v, J=6,8 TIwu,
1H), 6,83 (m, J=6,0 T'u, 1H); MS m/z 390 [M+H]*

N- (4d-mMeTundeHmI) —2- [2- (TpudTOopMEeTMII) MMMIOa30 [1, 2-

a] IMpuIOMH- 3 -] INPUMUIOIVH- 4 - aMuH

IH AMP (500 MI'n,, DMSO-de) & M.m. 9,75 (mmp.c, 1H), 9,41
(g, J=6,6 Iwu, 1H), 8,45 (m, J=6,0 Tu, 1H), 7,84 (&,
J=9,1 Iy, 1H), 7,58 (v, J=6,9 ITu, 1H), 7,53 (m, J=7,6
I'm, 2H€), 7,26 (m, J=7,6¢ Iy, 1H), 7,17 (m, J=6,9 Iy,
2H), 6,77 (m, J=5,7 Tu, 1H), 2,31 (c, 3H); MS m/z 370
[M+H]*

10

N- (4-BpomMmbenny) —2- [2—- (TpUdTOPMEeTIII) UMMIOa30 [1, 2-

a ] IMpUIOUH-3-WJI ] IUPUMUINH-4 - aMVH

IH AMP (500 MI'n, DMSO-ds) & M.m. 9,97 (mup.c, 1H), 9,37
(g, J=6,9 Iy, 1H), 8,52 (m, J=6,0 Iu, 1H), 7,85 (&,
J=8,8 Iwg, 1H), 7,66 (o, J=8,5 TIwum, 2H), 7,59 (&x;,
J=8,0, 6,9 'y, 1H), 7,51 (m, J=8,5 T, 2H), 7,20 (T,
J=6,9 Iwu, 1H), 6,83 (m, J=6,0 Twu, 1H); MS m/z 435
[M+H]*

11

N-[4- (oudTopMeTOKCH) beHMII] —2-[2—-
(TpudTOPMETUII) MMMIOAB0 [1, 2—-a] IUPUIVH- 3—WJI ] IMPUMUONH—4 -
aMH

H aMP (500 MI'u, xJjopodpopm-d) & m.m. 9,52 (mr, J=7,3,
0,9 Iy, 1H), 8,38 (m, J=6,0 I'u, 1H), 7,72 (mr, J=9,1,
0,9 Iy, 1H), 7,30-7,37 (m, 3H), 7,11 (m, J=8,8 TIwu,
2H), 6,93 (7m, J=6,9, 1,3 Iy, 1H), 6,87 (mmp.c, 1H),
6,54 (m, J=6,0 Iy, 1H), 6,46 (v, J=73,8 TITwu, 1H); MS
m/z 422 [M+H]*
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N- (4d-MeTOKCUbDeHMI) —2— [2- (TpudTOpPMETMII) MMMTa30 [1, 2-

a ] IMpnIOuH-3-WJ ] IUPUMUINH-4 - aM/H

IH AMP (500 MI'wu, xJjopodopm-d) & m.m. 9,63 (mr, J=7,3,
0,9 I'u, 1H), 8,40 (m, J=6,0 I'u, 1H), 7,79 (oT, J=9,1,

e 0,9 I, 1H), 7,41 (mmmp, J=9,0, 6,8, 1,3 I'u, 1H), 7,24-
7,33 (m, 2H), 7,00 (rm, J=6,9, 0,9 Tu, 1H), 6,94-6,98
(m, 2H), 6,91 (mmp.c, 1H), 6,50 (m, J=6,0 TIu, 1H),
3,87 (¢, 3H); MS m/z 386 [M+H]*
2-[6-xJ0p-2- (TpUdTOPMETMJI) MMMIOAa30 [1, 2—a ] IMPUOMH-3-WJI] —
N-[4- (TpudTOopMeTUII) GeHWII | IMPUMUIVH- 4 —aMUH
13 IH AMP (500 MIu, DMSO-de¢) & Mm.m. 10,24 (mup.c, 1H),
9,56-9,72 (m, 1H), 8,60 (m, J=5,4 Tu, 1H), 7,83-7,98
(mMm, 3H), 7,63-7,74 (M, 3H), 6,90 (m, J=5,4 Tu, 1H); MS
m/z 458 [M+H]*
2-[6-xJ0p-2- (TpUdTOPMETWJI) MMMIAa30 [1, 2—a ] IMPUANH-3—WJI] —
N-[4- (TpudTOPMETOKCHU ) QEeHWII | IUPUMUIVH— 4 —aMUH
IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 9,72-9,82 (M, 1H),
14 8,49 (m, J=6,0 Tw, 1H), 7,65-7,77 (m, 1H), 7,46 (&z;,
J=9,0, 2,7 I'm, 2H), 7,39 (mm, J=9,0, 2,0 Tu, 1H), 7,29
(g, J=8,5 IT'u, 2H), 6,84 (ummp.c, 1H), 6,64 (m, J=6,0
T, 1H); MS m/z 474 [M+H]*
N- (4-06poMbeHnII) —2- [ 6—xJIO0p—2- (TpUdTOPMETWII) MMMIOaz30 [1, 2-
a] IMpUIOMH-3 -] INPUMUIOVH- 4 - aMH
H AMP (500 MI'n, DMSO-ds) & M.m. 9,96 (mup.c, 1H), 9,60
15 (am, J=2,0, 0,8 Tu, 1H), 8,52 (m, J=6,0 Tu, 1H), 7,92

(m;m, J=9,¢, 0,8 Iu, 1H), 7,060 (mm, J=9,6, 2,0 T'u, 1H),
7,61-7,64 (m, 2H), 7,50-7,55 (M, 2H),6,81 (m, J=6,0
T'n, 1H); MS m/z 469 [M+H]*
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2-[6-xJ0p-2- (TpUdTOPMETWJI) MMMIAa30 [1, 2—a ] IUMPUOUH-3—WJI] —
N-[4- (nudTOopMETOKCH ) DEHWII ] IUPUMUIONH—4 —aM1H

IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 9,60-9,78 (M, 1H),
8,40 (mm, J=6,0, 0,9 Twu, 1H), 7,66 (om, J=9,5, 0,6 Tu,

t 1), 7,34 (gm, J=8,8, 2,5 I'u, 2H), 7,31 (mm, dJ=9,6,
2,0 ru, 1H), 7,13 (m, J=8,8 I'u, 2H), 6,76 (mmp.c, 1H),
6,54 (m, J=6,0 Iu, 1H), 6,46 (v, J=74,4 Tu, 1H); MS
m/z 456 [M+H]*
N- (4-xjopdeHn) —2- [ 6—-XJIOP—-2- (TpUdTOPMETHII) MMMOaz30 [1, 2—
a ] IMpUIOMH- 3 -] IMPUMUIOIVH- 4 - aMuH

1 IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 9,59-9,75 (M, 1H),
8,41 (mm, J=6,0, 0,9 Twu, 1H), 7,066 (gm, J=9,6, 0,8 Tu,
1H), 7,23-7,36 (m, ©bH), 6,74 (wmp.c, 1H), 6,55 (om,
J=6,0, 1,3 Tu, 1H); MS m/z 425 [M+H]*
2-[2-MeTni-6- (TpudpTOPMETUII) MMUOA30 [1, 2—a ] IMPUIVNH—- 3—
mii] —-N-[4- (TpudTOopMe TUII) GeHWII ] IUPUMUIOVH— 4 —aMUH
lH AMP (500 MI'u, DMSO-de¢) & M.m. 10,33 (mup.c, 1H),

18 10,26 (¢, 1H), 8,59 (m, J=6,0 Iy, 1H), 7,98 (m, J=9,1
'y, 1), 7,88 (m, J=11,0 ITw, 1H), 7,86 (&m, J=8,5 I,
2y, 7,70 (m, J=8,5 I'n, 2H), 6,85 (m, J=6,0 TIu, 1H),
2,86 (c, 3H); MS m/z 438 [M+H]*
N- (4-bpoMbeHMII) —2— [ 2—-MEeTUJI- 6—
(TpudTOPMETUII) MMMIOA30 [1, 2—a ] IUPUIVH- 3 —WJI ] IMPUMUONH-4 -
aMH

19 IH AMP (500 MIu, DMSO-de¢) & mM.m. 10,30 (¢, 1H), 10,07

(mmp.c, 1H), 8,52 (m, J=6,0 ITu, 1H), 7,99 (m, J=8,8
ru, 1H), 7,87-7,%96 (m, 1H), 7,60 (m, J=8,8 Twu, 2H),
7,53 (m, J=8,8 TIu, 2H), 6,78 (m, J=6,0 Tu, 1H), 2,83
(c, 3H); MS m/z 449 [M+H]*
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20

N- (d-MeTHJideHUJI) —2—- [2-MeTUJI-6—
(TpHdTOPMETIII) MMMIOAB0 [1, 2—a] IUPUIVH—- 3 —WJI ] IUPUMUOUH—4 -
aMH

H aMP (500 MI'u, DMSO-dg¢) O M.m. 10,28 (c, 1H), 9,83
(mnp.c, 1H), 8,44 (m, J=6,0 T, 1H), 7,92 (m, J=9,3
'y, 1H), 7,80 (m, J=9,3 Iu, 1H), 7,47 (m, J=8,2 Twu,
2"), 7,17 (m, J=8,2 I'u, 2H), 6,70 (m, J=6,0 TIu, 1H),
2,81 (¢, 3H), 2,30 (¢, 3H); MS m/z 384 [M+H]*

21

2-[6-0TOop-2- (TpUdTOPMETUJI) MMMIOA30 [1, 2—a ] IMPUOMH-3-WJI] —
N- (4-MeTUIOEeHWII) IUPUMUIONH- 4 —aM1H

H aMP (500 MIu, DMSO-de¢) O M.m. 9,78 (¢, 1H), 9,63
(mup.c, 1H), 8,44 (m, J=6,0 I'u, 1H), 7,94 (gm, J=10,1,
54 I'u, 1), 7,70 (mpm, J=10,7, 7,9, 2,5 T'u, 1H), 7,49
(g, J=8,0 Iy, 2H), 7,18 (m, J=8,0 ITu, 2H), 6,74 (&,
J=8,8 Tu, 1H), 2,30 (c, 3H); MS m/z 388 [M+H]*

22

2-[6-0TOop-2- (TPpUdTOPMETWJI) MMMIAa30 [1, 2—a ] IMPUOAUH-3—WJI] —
N- (4-MeTOKCUDEHWII) IUPUMUONH— 4 —aMIH

IH AMP (500 MI'n, TMSO-de) O M.m. 9,63 (mmup.c, 1H), 8,41
(g, J=5,7 I, 1H), 7,°4 (mm, J=9,9, 5,2 Tu, 1H), 7,09
(gppm, J=10,0, 7,8, 2,4 Tw, 1H), 7,48 (m, J=8,2 TIwu,
2H), 6,96 (m, J=8,8 I'u, 2H), 6,75-6,82 (M, 1H), 6,68
(, J=6,0 TI'u, 1H), 3,77 (¢, 3H); MS m/z 404 [M+H]*

23

2= [5-xJjop-l-MeTuin-2- (TpudTopMeTI) —1H-mMHOos—3-nj] —N-
(d-MeTOoKCUOEeHWIT) IUPUMUIOVH—4—aMUH

1H AMP (500 MI'u, xJjopodpopm-d) & m.m. 8,27 (m, J=6,3 I,
i), 7,87 (m, J=1,9 TIwu, 1H), 7,56 (mmp.c, 1H), 7,26
(pm, J=8,5, 1,9 Iy, 1H), 7,20 (m, J=8,8 Iu, 1H), 7,07
(m, J=8,8 I'u, 2H), 6,73-6,80 (M, 2H), 6,42 (m, J=6,0
Tu, 1H), 3,78 (c, 3H), 3,74 (c, 3H); MS m/z 433 [M+H]"
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24

2= [5-xJjop-l-MeTui—-2- (TpudTopMeTIJI) — 1H-MHOOJ—-3-1J1] —N-
[4- (mndTOPMETOKCHU ) QeHWII ] IMPUMUIOVH— 4 - aMUH

lIH AMP (500 MI'u, DMSO-Je¢) & M.m. 10,47 (mup.c, 1H),
8,47 (g, dJ=6,¢ Iu, 1H), 7,98 (m, J=2,2 Tu, 1H), 7,84
(g, J=9,1 ™1, 1H), 7,74 (m, J=8,8 Iu, 2H), 7,50 (onm,
J=8,8, 1,9 Iy, 1H), 7,16 (m, J=8,8 ITw, 2H), 7,18 (T,
J=74,4 T'u, 1H), 6,90 (»m, J=6,3 Twu, 1H), 4,00 (c, 3H);
MS m/z 469 [M+H]*

25

N- (4-BpomMmbeHnII) —2- [ b—-xJjop—-1-MeTu-2- (TpudpTopMeTHII) —1H-
VHOOJI— 3—WJI ] IMPUMUIOIVH—- 4 - aMUH

IH AMP (500 MIu, DMSO-Je¢) & wM.m. 10,24 (mup.c, 1H),
8,49 (m, J=6,0 Tu, 1H), 7,98 (m, J=2,2 Tu, 1H), 7,83
(g, J=8,8 Iy, 1H), 7,70 (m, J=8,8 IT'u, 2H), 7,43-7,52
(m, J=8,5 Iu, 3H), 6,87 (o, J=o,0 TIu, 1H), 4,00 (c,
3H); MS m/z 482 [M+H]*

26

N- (4-BpomMmbeHMII) —2- (6—-dTOop—-2—-peHMImMMMIa3o [1, 2-

a ] IMpmUIOMH-3-WJI) INPUMUIOVH—- 4 - aMuH

H aMP (500 MI'u, DMSO-de¢), & M.m. 9,75 (mup.c, 1H),
9,5 (@, J=3,2 Ty, 1H), 8,49 (m, J=5,4 Tu, 1H), 7,83
(pm, J=8,8, 5,0 I'u, 1H), 7,67 (m, J=7,9 Tu, 2H), 7,57
(rm, J=9,1, 1,6 I'u, 1H), 7,31-7,46 (m, J=7,6 Tu, 3H),
7,01-7,21 (M, 4H), 6,72 (m, J=5,7 Tu, 1H); MS m/z 461
[M+H]*

27

2-(6-pTop-2-peHmymMMOaso [1, 2-a] nupuanHa-3-mJj) —-N- (4-
MeTUIIQEeHWIT ) INPUMUONH- 4 —aM1H

H AMP (500 MI'u, DMSO-de¢) & m™M.nm. 9,88 (mup.c, 1H),
9,49-9,61 (M, 1H), 8,37 (m, J=6,0 Tu, 1H), 7,90 (&mzm,
J=9,9, 5,2 Tu, 1H), 7,66-7,75 (M, 3H), 7,39-7,49 (M,
3H), 7,14 (m, J=8,2 ITu, 2H), 6,94 (m, J=8,2 Iy, 2H),
6,74 (m, J=6,3 Tm, 1H), 2,23 (c, 3H); MS m/z 396
[M+H]*
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29

N- (2, 3—ourngpo-1, 4-0eH300MOKCHUH-0-MJI) —2— [2~—
(TpHdTOPMETIII) MMMIOAB0 [1, 2—a] IUPUIVH—- 3 —WJI ] IUPUMUOUH—4 -
aMH

H AMP (500 MI'u, DMSO-de¢) 06 M.m.9,63 (¢, 1H), 8,42 (m,
J=5,7 Iy, 1H), 7,84 (gw, J=9,1, 0,9 Iu, 1H), 7,58
(ppm, J=9,0, 6,8, 1,3 Tu, 1H), 7,22 (uwp.c, 1H), 7,15
(rm, J=6,9, 1,3 Tu, OH), 7,01 (mm, J=8,5, 2,2 Tu, 1H),
6,84 (m, J=8,8 Iu, 1H), 6,71 (m, J=6,0 I'u, 1H), 4,20-
4,29 (M, 4H); MS m/z 410 [M+H]*

30

N- (6-MeTOKCUIIMPUOMH-3-1JI) —2- [2-
(TpudTOPMETUII) MMMOA30 [1, 2—a ] IUMPUIVH- 3—WJI ] IMPUMUOVH—4—
aMVH

IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 9,53 (m, J=6,9 Iu,
1), 8,34 (m, J=5,7 Iy, 1H), 8,10 (m, J=2,5 Iy, 1H),
7,69 (v, J=9,1, 0,9 Iy, 1H), 7,65 (m, J=7,6 I'y, 1H),
7,32 (mmm, J=9,0, 6,8, 1,3 I'u, 1H), 6,91 (Tm, J=7,0,
1,3 I'u, 2H), 6,75 (m, J=8,5 Iu, 1H), 6,40 (m, J=6,0
T'm, 1H), 3,90 (c, 3H); MS m/z 387 [M+H]"

31

N2, N2-ngumMe TuJI-N°—- {2- [2—- (TpudTOopMe TMUJI) MMMOas0 [1, 2—

a ] IMPpUIOMH-3-WJ1 ] IUPUMUIVH-4 -1J1 } IUPUOUH- 2, S—OVaMVUH

IH AMP (500 MI'u, xJjopodpopm—d) & m.m. 9,55 (m, J=6,9 Iwu,
1), 8,29 (m, J=6,0 I'uy, 1H), 8,10 (m, J=2,5 Iy, 1H),
7,70 (m, J=9,1 1rua, 1H), 7,51 (mmp.c, 1H), 7,32 (ooo,
J=9,1, 6,9, 1,1 T'u, 1H), 6,92 (7m, J=6,9, 0,9 Tu, 1H),
6,81 (mwp.c, OH), 6,51 (m, J=9,1 Iu, 1H), 6,35 (&;,
J=5,4 Twu, 1H), 3,08 (c, 6H); MS m/z 400 [M+H]*

32

2-[6-0OpoM—-2- (TpUdTOPMETWJI) MMMIOAa30 [1, 2—a ] IMPUOMH-3—-WJI] —
N-[4- (TpudTOpMe TUII) GeHWII | IMPUMUIVH- 4 —aMUH

lH AMP (500 MIu, DMSO-de¢) & Mm.m. 10,25 (mup.c, 1H),
9,66 (mm, J=1,9, 0,9 Iy, 1H), 8,60 (m, J=6,0 Iy, 1H),
7,91 (m, J=8,5 Iu, 2H), 7,87 (mm, J=9,6, 0,8 Iu, 1H),
7,74 (mm, J=9,5, 1,9 I'u, 1H), 7,69 (m, J=8,8 Iy, 2H),
6,90 (»m, J=6,0 T'u, 1H); MS m/z 503 [M+H]*
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33

2-[6-0OpoM—-2- (TpUdTOPMETWJI) MMMIOAa30 [1, 2—a ] IUMPUOUH-3—WJI] —
N- (4-MeTOKCUDEHWII) IUPUMUONH— 4 —aMIH

IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 9,70-9,86 (M, 1H),
8,32 (g, J=4,7 Iy, 1H), 7,60 (m, J=9,5 Ty, 1H), 7,40
(op;m, J=9,6, 1,7 I'un, 1H), 7,22 (m, J=8,5 Ty, 2H), 6,89
(@, J=8,8 I'u, 2H), 6,47 (mmp.c, 1H), 3,78 (c, 3H); MS
m/z 465 [M+H]*

34

N- (3-dTop-4-MeTOKCUDeHMII) —2— [2-
(TpudTOopMeTHII) MMMIOAR0 [1, 2-a ] IMPUAONH-3-WJI] IUPUMUOMH—4 -
aMH

lH aMP (500 MI'u, DMSO-de¢) & Mm.m. 9,77 (¢, 1H), 9,35 (m,
J=6,9 I'uy, 1H), 8,42 (m, J=6,0 Iu, 1H), 7,80 (m, J=9,1
I'm, 1H), 7,68 (m, J=13,6 Iwu, 1H), 7,53 (mmm, J=9,1,
6,9, 1,3 'y, 1H), 7,17-7,23 (m, 1H), 7,13 (rm, J=6,9,
1,1 'y, 1H), 7,13 (rm, J=6,9, 0,9 T, 1H), 7,10 (T,
J=9,1 Iy, 1H), 6,70 (m, J=6,0 Tw, 1H), 3,78 (c, 3H);
MS m/z 404 [M+H]*

35

N- (3-xJjiop—-4-MeTOKCUDeHWII) —2— [2~—
(TpudTOPMEeTUII) MMMIOAR0 [1, 2—a ] IMPpUOVH-3-1JI] IUPUMUOMH-4 -
aMH

IH AMP (500 MI'u, DMSO-d¢) 6 M.m. 9,80 (¢, 1H), 9,40 (m,
J=6,9 I'u, 1H), 8,47 (m, J=6,0 I'u, 1H), 7,88-7,92 (m,
1), 7,85 (gr, J=9,1, 1,0 Iu, 1H), 7,59 (mmm, J=9,1,
6,0, 1,3 I'u, 1H), 7,43 (om, J=8,8, 2,8 Iu, 1H), 7,18
(rg, J=6,9, 1,3 Tuy, 1H), 7,15 (m, J=9,1 T'u, 1H), 6,74
(, J=6,0 T'u, 1H), 3,85 (c, 3H); MS m/z 420 [M+H]*"
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36

N- (3-xJyop—-4-MeTHUIIQeHWII) —2— [2-
(TpHdTOPMETIII) MMMIOAB0 [1, 2—a] IUPUIVH—- 3 —WJI ] IUPUMUOUH—4 -
aMH

lH aMP (500 MI'u, DMSO-de¢) & M.m. 9,92 (¢, 1H), 9,38 (m,
J=7,3 I, 1H), 8,51 (m, J=6,0 Tw, 1H), 7,94 (m, J=1,9
'y, 1H), 7,86 (gr, J=9,1, 1,1 Twu, 1H), 7,59 (moxm,
J=9,1, 6,9, 1,3 I'u, 1H), 7,41 (om, J=8,2, 2,2 Tu, 1H),
7,31 (g, J=8,5 I'uy, 1H), 7,20 (rm, J=6,9, 1,3 T'u, 1H),
6,80 (m, J=5,7 Tu, 1H), 2,30 (c, 3H); MS m/z 404
[M+H]*

37

N- (4-mTOoKCUbeHNUII) —2- [2—- (TPpUOTOPMETIII) MMMOa30 [1, 2-

a] IMprIOuH-3-1JI ] IMPUMUINH-4 - aMVH

IH AMP (500 MI'n, DMSO-ds) & M.m. 9,64 (mup.c, 1H), 9,43
(mmp.c, 1H), 8,41 (m, J=6,0 Twu, 1H), 7,84 (moT, J=9,1,
1,3 I'm, 1H), 7,57 (mmm, J=9,1, 6,9, 1,1 Tw, 1H), 7,50
(g, J=8,5 Iy, 1H), 7,16 (7, J=6,5 IT'u, 1H), 6,93 (&,
J=8,8 Iy, 2H), 6,69 (m, J=6,0 Iy, 1H), 4,02 (g, J=6,9
I'n, 2H), 1,34 (7, J=6,9 T'u, 3H); MS m/z 400 [M+H]*

38

N-[4- (nponia"n—2-wuJ1) beHus] —-2-[2-
(TpudTOPMEeTIII) MMMIOAZ0 [1, 2—a ] IUPUIVH—- 3—WJI ] IUPUMUAOUH—4 -
aMMH

H AMP (500 MI'u, DMSO-ds) 6 Mm.m. 9,76 (c, 1H), 9,41 (m,
J=6,9 Iu, 1H), 8,45 (m, J=6,0 TITw, 1H), 7,85 (&mT,
J=9,1, 0,9 Tu, 1H), 7,58 (pmm, J=8,8, 6,6, 1,3 Tu,
1), 7,55 (m, J=8,5 I'u, 2H), 7,23 (m, J=8,5 Iy, 2H),
7,1¢ (7m, J=6,9, 0,9 T'u, 1H), 6,77 (m, J=6,0 IT'u, 1H),
2,89 (spt, J=6,9 Twu, 1H), 1,21 (m, J=6,9 Twu, 7TH); MS
m/z 398 [M+H]*
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N-[4- (1H-tnpaszoiy—-1-wmi) beHmy] —-2-[2-
(TpHdTOPMETIII) MMMIOAB0 [1, 2—a] IUPUIVH—- 3 —WJI ] IUPUMUOUH—4 -
aMH

lH aMP (500 MI'u, DMSO-de) & M.m. 9,98 (¢, 1H), 9,42 (m,
J=7,3 Iu, 1H), 8,51 (m, J=5,7 Tw, 1H), 8,48 (m, J=2,2

> 'y, 1H), 7,86 (rvm, J=9,1, 1,3 TIu, 1H), 7,76-7,84 (M,
Jj=3,5 I'u, 4H), 7,73 (@, J=1,6 Tw, 1H), 7,59 (&oom,
J=9,0, 6,8, 1,3 I'u, 1H), 7,20 (rm, J=6,9, 1,3 T'u, 1H),
6,84 (m, J=6,0 T'u, 1H), 6,54 (7, J=1,9 T'u, 1H); MS m/z
422 [M+H]T
N- (4d-MeTokCcUbeHMI) —2- [2- (TpudTOpPMEeTMII) MMMIOa30 [1, 2-
alnoupasuH-3-Wil] IMPpUMUINH-4 - aMUH
IH AMP (500 MI'u, aueron-ds) & M.nm. 9,53 (mmp.c, 1H),
45 9,1¢ (g, J=1,3 Iy, 1H), 8,81 (c, 1H), 8,38 (m, J=6,0
I'n, 1H), 8,03 (m, J=4,7 Tw, 1H), 7,46 (m, J=8,5 Iy,
2”H), 6,95 (m, J=9,1 T'u, 2H), 6,70 (mm, J=8,2, 2,5 Tu,
1H), 3,79 (c, 3H); MS m/z 387 [M+H]"
2= [2- (TpudTopMeTHI) MMroaso [1, 2-a]nupa3muH-3-mj] —-N- [4-
(TpudTOPME TIUII) QeHWII | IUPUMUIOVH— 4 - aMUH
e IH AMP (500 MIu, auerod-Js) O M.m. 9,41-9,49 (M, 1H),
9,20 (mmp.c, 1H), 8,49 (mm, J=6,0, 2,2 Tu, 1H), 8,02-
8,12 (m, 1H), 7,83-7,92 (m, 2H), 7,58 (m, J=8,5 I,
2H), 6,93-7,32 (M, 2H); MS m/z 425 [M+H]*
N- (4-xjopdeHns) —2- [2- (TpudTOpPMEe T ) MMMOa30 [1, 2-
alnoupasuH-3-Wil] IUMPpUMUINH-4 - aMH
1H AMP (500 MI'u, auetoH-Jg) & M.nm. 9,53 (mm, J=4,9, 1,4
47

I'u, 1H), 9,25 (m, J=1,3 T, 1H), 9,20 (mmp.c, 1H),
8,55 (m, J=6,0 Twu, 1H), 8,15 (m, J=4,7 Tu, 1H), 7,70-
7,81 (m, 2H), 7,42 (m, J=8,8 Tu, 2H), 6,91 (&m, J=6,0
T'm, 1H); MS m/z 391 [M+H]*




153

2-[6-MeTOKCU-2- (TpUITOPMETUII) UMUOA30 [1, 2—a ] IMPUIVH—- 3—
mii] —-N-[4- (TpudTOopMe TIUII) GeHWII | IUPUMUIOVH— 4 —aMUH

lH SAMP (500 MI'u, DMSO-de¢) & Mm.m. 10,31 (mup.c, 1H),

48 9,02 (@, J=2,5 Iy, 1H), 8,65 (m, J=5,7 Tu, 1H), 7,96
(g, J=8,5 I'n, 2H), 7,85 (m, J=10,4 Iy, 1H), 7,74 (&,
J=8,5 I'u, 2H), 7,45 (gm, J=9,8, 2,5 I'u, 1H), 6,95 (&,
J=6,0 Iu, 1H), 3,66 (c, 3H); MS m/z 454 [M+H]*
2-[6-MeTOKCU-2- (TpUPTOPMETUII) UMMUOAR0 [1, 2—a ] IMPUIVNH- 3~
] -N-[4- (TpudTOpMEeTOKCHU ) DeHWII | IUPUMUIVH—- 4 —aMUH
IH AMP (500 MIu, DMSO-de¢) & m™M.m. 9,65 (mup.c, 1H),
49 8,96-9,06 (M, 1H), 8,42 (m, J=5,7 Tu, 1H), 7,76 (&m,
J=9,¢8 Iw, 1H), 7,51 (m, J=8,5 TITw, 2H), 7,36 (&no,
J=9,6, 2,4 I'u, 1H), 6,93 (m, J=8,8 Iy, 2H), 6,69 (m,
J=6,0 Tu, 1H), 3,7,5 (c, 3H); MS m/z 470 [M+H]*
N- (d-MeTOKCHPEeHWMII) —2— [ 6—-MEeTOKCU-2—
(TpudTOPMETIMIT) MMMIA30 [1, 2—a ] IUPUIVH—- 3—WJI ] IMPUMUIOVH-4 -
aMH
0 H aMP (500 MI'u, DMSO-de¢) & M.m. 10,04 (mup.c, 1H),
8,97 (m, J=1,9 Iy, 1H), 8,54 (m, J=5,7 Tu, 1H), 7,75-
7,79 (m, 3H), 7,38 (mm, J=9,1, 2,2 T'm, 1H), 7,34 (m,
J=8,5 T'u, 2H), 6,82 (m, J=6,0 I'u, 1H), 3,59 (c, 3H),
3,33 (¢, 3H); MS m/z 416 [M+H]*
N-[4- (nudTopmMeTOKCH) peHMIJI] —2— [ 6—-MEeTOKCU—2—
(TpudTOPMETUII) MMMOA30 [1, 2—a] IUPUIVH- 3—WJI ] IMPUMUONH—4 -
aMIH
IH AMP (500 MI'n,, DMSO-ds) & M.m. 9,90 (mmp.c, 1H), 8,98
51 (g, J=1,9 Iy, 1H), 8,50 (m, J=6,0 ITu, 1H), 7,78 (&,

J=9,5 Iu, 1H), 7,69 (m, J=8,8 TIT'u, 2H), 7,37 (=mmo,
J=9,8, 2,5 I'u, 1H), 7,17 (m, J=8,8 IT'u, 2H), 7,19 (T,
Jj=74,4 Tu, 1H), 6,78 (m, J=5,7 Tu, 1H), 3,61 (c, 3H);
MS m/z 452 [M+H]*
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53

N-[4- (nudTopmMeTOoKCH) eHMII] —2— [2—
(TpudTOPMEeTIII) MMMIOAB0 [1, 2—-a] Iupa3mrH—3—WJI ] IUPUMUOUH—4 -
aMH

1H AMP (500 MI'n, auetoH-ds) & m.nm. 9,74 (mm, J=4,9, 1,4
I'u, 1H), 9,44 (m, J=1,6 Tw, 1H), 9,30 (mmp.c, 1H),
8,72 (m, dJ=6,0 Iy, 1H), 8,32 (m, J=4,7 Ty, 1H), 7,89-
8,00 (m, 2H), 7,42-7,52 (M, 2H), 7,07 (mm, J=6,0, 1,6
I'u, 1H), 7,20 (7, J=74,4 Tu, 1H); MS m/z 423 [M+H]*

54

2-[6-0TOop-2- (TpUdTOPMETUJI) MMMIOA30 [1, 2—a ] IMPUOMH-3-WJI] —
N-[4- (TpudTOopMeTUII) GeHWII | IMPUMUIVH- 4 —aMUH

IH AMP (500 MIu, DMSO-de¢) & M.m. 10,25 (mup.c, 1H),
9,58 (mom, J=5,7, 1,9, 0,9 I'u, 1H), 8,59 (m, J=6,0 Iu,
i), 7,97 (mnmnm, J=9,8, 5,4, 0,9 Iu, 1H), 7,90 (&,
J=8,5 Im, 2H), 7,73 (mom, J=9,9, 7,7, 2,5 Tu, 1H),
7,69 (o, J=8,8 Twu, 2H), 6,90 (m, J=6,0 Tu, 1H); MS m/z
442 [M+H]

55

N-[4- (nudTopmMeTOKCH) beHMII] —2— [6—-dpTOop—-2-
(TpudTOPMETIII) MMMIOAB0 [1, 2—a] IUPUIVH—- 3—WJI ] IUPUMUOUH—4 -
aMH

IH aMP (500 MI'n, auetoH-ds) & Mm.nm. 9,75 (mm, J=5,5, 2,0
I'u, 1H), 9,10 (mmp.c, 1H), 8,51 (m, J=5,7 TIu, 1H),
7,84 (opom, J=9,8, 5,4, 0,9 I'uy, 1H), 7,71-7,76 (m, 2H),
7,0 (mpm, J=10,0, 7,6, 2,5 I, 1H), 7,22-7,26 (M,
2"H), 6,99 (v, J=74,1 Tu, 1H), 6,83 (m, J=6,0 Tu, 1H);
MS m/z 440 [M+H]*

56

N-[4- (TpudTOopMeTIII) beHMII] —2- [2-

(TpudTOopMeTMII) IMpas3cJio [1, b—a]l nupuonH-3-1iI] IMPUMUIOVNH—4 -
aMVH

IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 10,03 (mmup.c, 1H),
8,48 (m, J=6,9 Iu, 1H), 8,21-8,36 (m, 1H), 8,00-8,15
(m, 1H), 7,65-7,73 (m, 2H), 7,52 (m, J=8,2 Twu, 2H),
7,39 (v, J=7,7 Iu, 1H), 7,06-7,12 (M, 1H), 7,03 (T,
J=6,8 Tu, 1H); MS m/z 424 [M+H]*




155

- (4d-MeTOKCUDEHWII) —2— [2— (TPUOTOPMETWII) MUpa30Ji0[1, 5-
a ] IMpmUIOvH- 3 -1 ] IMPUMUIOVH- 4 - aMuH
€0 IH AMP (500 MI'u, xJjopodpopm-d) & m.m. 8,49 (m, J=6,6 I,
1#), 8,03-8,31 (m, 2H), 7,30-7,55 (m, 3H), 7,00-7,12
(m, 2H), 6,79-6,87 (M, 3H), 3,76 (c, 3H); MS m/z 386
[M+H]*
- (4d-MeTundpeHMI) —2- [2- (TpHudTOPMEeTMII) MMMIOa30 [1, 2-
aloupasuH-3-1il] IMPpUMUINH-4 - aMUH
1H AMP (500 MI'u, auetrodH-ds) & M.m. 9,58 (m, J=3,8 I,
62 1H), 9,23 (@m, J=1,6 TIu, 1H), 8,95 (mmp.c, 1H), 8,48
(@, J=6,0 Tu, 1H), 8,10 (m, J=4,7 Tu, 1H), 7,53 (=m,
J=8,5 u, 2H), 7,25 (m, J=8,2 Tu, 2H), 6,83 (m, J=6,0
T'u, 1H), 2,37 (¢, 3H); MS m/z 371 [M+H]+*
2- (mvmpmazso[1l, 2-a] nupuanu-3-mj) -N- [4-
(TepHdTOPMETUII) QeHWII ] IUPUMUIOVH— 4 —aMUH
H aMP (500 MI'u, DMSO-de) O m.pm. 10,10 (c, 1H), 9,92
118 (g, J=7,3 Tu, 1H), 8,51 (app, s, 1H), 8,48 (m, J=5,7
I'ny, 1H), 8,00 (m, J=8,5 Iu, 2H), 7,75-7,86 (m, 3H),
7,46 (mpnnm, J=9,1, 6,6, 0,9 I, 1H), 7,14 (Tm, J=6,9,
1,1 I'u, 1H), 6,74 (m, J=6,0 T'u, 1H); MS m/z 356 [M+H]"

Ipumep 2
- (3-xJop-4-MeTOoKCUPeHUI) —2— (2-MeTuJI- 1 H-0eH3uMMOas30JI— 1 -

Wi ) nnpuMnuiIvH-4-ammuH (CoenmHeHue 40)

D e fx—«@wfx
Y e
Cramma 1. 3-Xjgop-4-MeTokcuaHmimH (2,07 v, 13,1 w™MMOJB),
2, d-muxgiopnipuvmaomne (1,95 o, 13,1 MMOJB) M TpusTHUIaMuMH (2,1 M,
15 MMmoJIB) cMemmBaIM B M3omnpornaHoyie (10 mi) . CMechb HaT'peBaJM IIpU
100°C B TeuenuMe 13 uYacoB, 3aTeM UYaCTUUYHO KOHLEHTPUPOBAJMU,

pazbaBisaaIM BOIOOWM U HoOmesauMBajuM HOpu nomomm KoCOsz. Ocanok

q_)T/LJ'[b TpoBajlm, 3aTeM I[IPOMEIBaJI BO,JIOIZ, C nocnenyzomeﬁ HpOl\ﬂ:IBKOﬁ
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TeKCaHOM. TJIaBHEM M30Mep, 2-xJjiop—-N- (3-xJi0p—-4-
MEeTOKCUDEHWIT) INPUMUIVH— 4 —aMUH (2,07 T, 59 %)

[IePEeKPUCTAJINIM30BEBAJIM M3 MeTaHoJa B Buie 0eJloro TBepOoTro
BelleCTBa.

H AMP (500 MI'u, DMSO-ds) & m.m. 9,99 (mmp.c, 1H), 8,15 (m,
J=6,0 Iy, 1H), 7,73 (ump.c, 1H), 7,47 (m, J=8,2 Tu, 1H), 7,19
(g, J=8,8 I'u, 1H), 6,69 (m, J=5,7 I'u, 1H), 3,85 (c, 3H).

Cragua 2. 2-Xjop-N- (3-xJ0op-4-MeTOKCUOEHWT) INPUMUOVH—4—aM/H
(84 mr, 0,31 MMOJIB), 2-MeTuJi-1H-0enszso[d]umMmmpaszos (82 wmr, 0,62
MMOJIB) M K2COsz (86 wmMmr, 0,62 MMOJIL) CcMemmMBaJIxM B DME (2 wiI).
PeaKIMOHHYI CMeChb HarpeBaJmu npu 120°C B TeueHme 3 mOHENM, 3arTeMm
oxJlaxmall, paclpemelalrM Mexnoy Bomo u EtOAc ®m ouMmanam IOIpu
[IOMOIM XpoMaToI'paduy Ha CuiIMkareje C IIOJIydeHMeM YKa3aHHOT'O B
3aTOJIOBKEe COelMHeHUda B BuUIOe OeJlIo'C TBEepHOI'O BellecTBa (29 wr,
26%) .

IH AMP (500 MIu, DMSO-ds¢) O Mm.m. 9,94 (c, 1H), 8,42 (m, J==
5,7 Ty, 1H), 8,03-8,10 (m, 1H), 7,82-7,90 (M, 1H), 7,61 (g,
Jj=7,3 T'u, 1H), 7,40-7,45 (m, 1H), 7,20-7,29 (M, 2H), 7,18 (m,
J=8,8 I'uy, 1H), 6,73 (m, J=5,7 I, 1lH), 3,86 (c, 3H), 2,79 (c,
3H); MS m/z 366 [M+H]".

IJONOJIHUTEJIbHEE COeIMHeHMda oopmysel  (I) wmiam  ux  dpopma,
ONMCAaHHEE B HacToAumen 3a4aBKe, MOTYT OBITEB [IOJIYYEHH B
COOTBETCTBUM C Opolenypol IlpuMmepa 2 C MCHOJb30BaHMEM INOOXOIAMMUX

MCXOIOHEIX BeleCTB, peal'eHTOB U yCJ'IOBI/Iﬁ pearumm.

Coemu
HasBaHMe U OaHHEE
HeHUe
N- (d-MeTOokKCHPeHUII) —2— (2-MeTUJI- 1H-0eH3uMMOa30JI—1—
1) INPYUMUONH— 4 —aM1H
IH AMP (500 MI'n,, DMSO-d¢) & M.m. 9,79 (mmp.c, 1H), 8,36
1 (n, J=5,4 Tw, 1H), 7,95 -8,17 (M, 1H), 7,59 (m, J=7,9
T'u, 1H), 7,42-7,54 (m, 2H), 7,17-7,33 (M, 2H), 6,96
(np, J=8,2 Tu, 2H), 6,68 (m, J=5,0 Iy, 1H), 3,76 (c,
3H), 2,77 (c, 3H); MS m/z 332 [M+H]*
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2— (2-MeTmi-1H-0eHz3uMmOgazoJi—1-mJj) —-N- [4-
(TpHdTOPMETUII) QeHWII | IUPUMUIOVH— 4 —aMUH

lH 4aMP (500 MI'u, DMSO-dg¢) 6 M.m. 10,37 (c, 1H), 8,55
41 (g, J=5,7 Iy, 1H), 8,01-8,06 (m, 1H), 7,90 (m, J=8,5
I'n, 1H), 7,72 (m, J=8,5 Iu, 2H), 7,61-7,65 (m, 1H),
7,26 (app, kBMH @n, J=7,3, 1,4 Tu, 2H), 6,91 (m, J=5,7
T'u, 1H), 2,81 (¢, 3H); MS m/z 370 [M+H]*

N-[4- (oudTopmMeTOoKCH) peHMII] —2— (2-MeTuJI- 1H-OeH3MMMIa 301~

1-1y1) nupuMUOMH-4 - aMUH

1H AMP (500 MI'u, MetTaHos-d4) 06 M.nm. 8,32 (1H, o, J=5,5

61
'nm), 8,06 (1H, @m, J=8 Iw), 7,59 (3H, m, J=8 Tu), 7,26
(2H, ™M), 7,14 (2H, @m, J=8 Tw), 7,0 (1H, T, J=74 Twu),
6,69 (1H, nm, J=6 Tu), 2,82 (3H, c); MS m/z 368 [M+H]*
[Ipumep 3

- (3—-xJop-4-MeTOoKCUPeHMJI) —2- [2—- (TpudTOopMeTMJI) —1H-

BeH3UMMOa30JI- 1 -] mupuMmuamH-4-aMmuH (CoenuHeHne 42)

HN” N al j@ HN” N7 N

1. TFA
H,N H o NH, @
2. TFAA
Cl Cl [j:l\
O (ONQ
CMmechb 2-xJjop—N- (3-xJ10p—4-MeTOKCUQEHWIT) IUPUMUIMH- 4 -aM1Ha

(280 Mmr, 1,03 MmoOJIB) M BeHB0JI-1, 2-mnmammHa (540 M, 5 MMOJIB) B

u3onpornaHoye (5 MI) HarpeBalM B MUKPOBOJIHOBOM meum mnpu 160°C B
TeueHue 10 MUHYT. PeakUMOHHYD CMECBH pasBaBigain BOIOM,
SKCTparmpoeasu nOpu nomomy EtOAc, 3aTeM QUILTPOBAJIM Uepes
KOPOTKYK IIPOOKYy M3 CHUIMKaTleJd UM KOHLEHTPUPOBaJIM C IIOJIyYeHMeM
[IepBOTO HEOUMIIEHHOT'O [IPOMEXY TOUHOT'O COeOVHEHNS N2- (2-
aMrHOpeHMII) —N4- (3-xJ10p—4-MeTOKCUDESHUII) IUPUMHUIONH-2 , 4—-IUMaM/Ha .

[lepBOEe  HEOUMIIEHHOE  I[IPOMEXYTOUHOE COeIMHEHNE  pPacTBOPAJIM B
ouxJiopMeTaHe (5 M), 3aTeM »DoOaBJIAIM TPUOTOPYKCYCHBIM aHTUIPUI
oryMsa nopumamm (o 0,5 MII kKaxnad) . PeaKUMOHHYK CMECH IIPOMEBAJIN
BOOHEM pacTeopoM NaHCO3 M ouumanau I[OIpM IIOMOIM XpoMaTorpadum Ha

CrJiMmrarerje C TIIoJIydyeHMreM BTOPOTI'O HeOUHMIeHHOT'O IIPOMEXYTOUHOTI'O
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cCoeIMHEeHnd N-(2-(4- (3-xJ0p—-4-MeTOKCUPEHUIIAMVHO ) ~[TUPUMUIVNH— 2 —
WJIaMUHO ) beHWT) -2, 2, 2—-TpUudTopaleTaMUIa .

K pacTBOpy BTOPOT'O HEOUMIIEHHOTO IIPOMEXYTOUHOTO COeOMHEHUS
(71 MT, 0,16 MMOJIE ) B aleTOHUTPUIIe (2 MJI) noBaBJISaIIn
TPUOTOPYKCYCHYIO KMCJIOTY (0,5 MJI) . CMech HarpeBaJu B
MUKPOBOJIHOBOM Ieumr npu 180°C B TeueHme 1 uyaca u 45 MmMHYyT, M[ocje
sTOoTO0 COXX aHaJguszs Iokas3aJl, uTO IIpeobpasoBaHMEe  3aBEPIIEHO.
KoHeuHHM OPOAYKT OUMmaJ M IIPpKM IIOMOMM XPpoMaToTpadumM Ha CUIMKaree
C TOJIydeHMeM YKasz3aHHOT'O B 3al'0JIOBKe COeIOMHeHMSA B BuIe 0eJIoTO
TBepnoro BemecTBa (40 Mr, 59%).

H AMP (500 MI'u, DMSO-de) 6 M.m. 10,06-10,18 (M, 1H), 8,45
(m, J=5,7 T, 1H), 8,02 (m, J=8,2 Iu, 1H), 7,94 (m, J=7,3 Tu,
1H), 7,83-7,90 (m, 1H), 7,52-7,56 (M, J=8,2, 8,2, 1,3 Tu, 1H),
7,5 (rm, J=7,9, 1,3 Iy, 1H), 7,43 (mm, J=9,0, 2,7 Tu, 1H),
7,15 (m, J=8,8 Tu, 1H), 6,86 (m, J=6,0 Tu, 1H), 3,84 (c, 3H);
MS m/z 420 [M+H]*

[Ipumep 4

5-pTop-N- (4d-MeTmiibeHWIT) —2— [2— (TpUOTOPMe TUII) MMMOa30 [1, 2-

almMpnouH-3-wi] nupuMuInH-4-avmH (CoelmnHeHre 43)
F NN BusSn >’;7 tI:»\
Fr chos HNI\ Cl F3cI

/!\ EtOH pdC|2@nnMn) © Q

A

Q-Phos
AWOKCaH

Crammsa 1: CMmechb 2,4-guxJjop-5-¢roprnupumuamuHa (1,00 »o, 5,99
MMOJIb ) , 4-TomyunmueHa (642 mr, 5,99 mmose) m KoCOsz (1,66 1m, 12,0
MMOJIE) B EtOH (10 MJI) HepeMemmMBaJlM B TeueHMe 18 uyacoB mnpu 50°C.
CMech OUIBTPOBAJM UYepes LeJUT UM OUMImaJIM IIPM IIOMOIM KOJIOHOUHOM
XpoMaToIpadum C IIoJiydeHueM Z2-xJIop-5-¢@Top—-N-napa—ToJNIINNPUMUIVH-
d-avmua (1,19 r©, 84%).

Cragusa 2: CmMmecsh 2-xJop—-5-dTop-N-napa-TOJNUIIIIUPUMAOUH-4 -
aMrHa (165 MI, 0,69 MMOJIbL ) , 3- (TpUBYTUIICTAHHWUII) —2—
(TpudTOpMeTMII) MMMOA30 [1, 2-a]l nupuouHa (300 M1, 0,63 MMOJB), Q-
Phos (13,5 w™mr, 0,019 wmMoJib) m PdCl: (ajjnmi) (6,9 wMr, 0,019

MMOJIB) B HOMOKCaHe (1,5 M) IIepeMellMBallM B TeueHMe 2 UYacCOB IIpU
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90°C. Cwmech oOuUMmAJ Y MIPM TIIOMOWM KOJIOHOUHOM XpoMaToTpadbum C
[IoJIydeHMeM yKas3aHHOT'O B 3arl0QJIOBkKe coenmMHeHmsa (213 mr, 80%).

IH aMP (500 MIwu, =xJjgopodopm—d) O M.m. 9,24-9,29 (1H, ™M)
8,29 (1H, nm, J=2,84 Twu) 7,66-7,71 (1H, ™M) 7,46 (2H, zm, J=8,51
I'm) 7,31 (1H, mpmm, 7=9,14, 6,62, 1,26 Tw) 7,14 (2H, =m, 7=8,20
T'u) 6,82-6,89 (2H, M) 2,30 (3H, c); MS m/z 388,2 [M+H]*.

IOoMOJIHUTEJIbHEE CcoeIuHeHusa odoopmysu  (I) wmim  ux  dopwma,
ONMCaHHLEe B HacToAmen 3a4BKe, MOTY'T OHITH [IOJIyYEeHH B
COOTBETCTBUM C HOpolenypol Ilpumepa 4 C MCHOJb30BaHMEM NOOXOIAMMUX

MCXOIOHEIX BeleCTB, pPeal'eHTOB U yCJ'IOBI/Iﬁ pearumm.

Coemu
HasBaHMe U HOaHHEE

HeHue
5-xj0p-N- (d-MeTHUIbeHWI) —2—- [2-
(TpudTOPMETUMIT) MMMIA30 [1, 2—a ] IMPUIOVH- 3—WJI ] INPUMUIOVH—4 -
aMVH

14 H sAMP (500 MI'u, xjopodopm-d) & m.nm. 9,34-9,42 (1H, M)
8,51 (1H, ¢) 7,80 (1H, gm, 7=9,14, 0,95 Tu) 7,49 (2H,
n, 7=8,51 Tu) 7,41 (1H, z»non, 7-8,99, 6,78, 1,26 Twu)
7,20-7,27 (3H, M) 6,91 (1H, Tm, 7=6,94, 1,26 Twu) 2,42
(3H, c); MS m/z 404,2 [M+H]"
Ipumep 5

2-(6-pTop-2-MeTuaMMMOazso [1, 2-a] nupuanH-3-mJj) -N- [4-
(TpudTOPMEeTUII) QeHWII ] IUPUMUIVH-4, 6—guaMmuH (CoedMHeHHMe 68)

NBoc, NBoc,

NH> N7 ~N

NH, NBoc, /@ P LA
)j\ (Boc),0 F.C HN"ON" el + HNT N7 °C

N N™™%
)l\ = )‘\ 2
Ci” "N ~cI DMAP  ¢c|” "NT CI KO'Bu

CF3 CF3

Cramusa 1. Cmechk 2, 6—nuxjopnupuMmmuianH-4-ammHa (3,78 1m, 23,05
MMOJIBE) M DMAP (kaTanms3aTop) B muxjiopMeTaHe (20 M) obBpabaTHBalu
ou-TperT-0yTuiaoukapdodarom (11,05 ©, 50,71 mMMmosab) npu 0°C. Iocie
nobaBJieHUA  IIOJIYYEHHY  CMeChb [lepeMellMBaliM I[IpU  TeMIepaType
OKpYyXaKlle cpelbl B TeueHMe HoOuM. CMeCh BHJIMBAaJIM B BOIY CO JIBIOM

(120 1) M 3KCTparMpoBaJiM OUxJjopMeTaHoM (150 wir) . OpraHMUecKy
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bazy oOTIOelysasV, NPOMHEBAJM HaCHIMEeHHHM COJIEBEIM pacTBopoM (100 mi),
cymniar Hapn MgSOsz, 3aTeM QUIBTpOBaIM U yHapuBaau. OcCTaBlleecd
BEIleCTBO OTHEJIANIM IpM [IoMOIM OUIIbTpaluM dYepes3 CJIOM CUIMKaress
(100 1) C TIOJIyYyeHUeM IOU-TpeT-0YTUII (2, 6-OUXJIOPIIUPUMUONH—4 —
wil) vmoonukapboHaTa B BUOe Mmacja (7,55 1, 20%).

Cramua 2. PacTBop Iu-Tper-O0yTui (2, 6-OUXJIOPIUPUMUINH—4-
W) mMmuoooukapdoHaTa (1,75 T, 4,81 MMOJIb ) " 4-
TpudTOopMeTHIIaHMIMHa (775,0 w™Mr, 4,81 w~Mmonp) B THF (10 wiI)

obpabaTHBaJIM PacTBOPOM TpeT-0yTokcuIa Kaausa (1M B THF, 9,62 wmi,
9,62 MMOJIL) nOpu -78°C. CMecH HaBajM [IepeMemaThbCS M HarpeBaJM IO

0°C B TeueHme 20 MmMHYT. CMeCh 3aTeM BJIMBAJIM B BOOY CO JIBIOM
(120 1) M sKCTparrMpoBaliM OuxjiopMeTaHoM (150 wir) . OpraHUUecKy
bazy oOTIOeydasv, NPOMHEBAJM HaCHIMEeHHHM COJIEBEIM pacTBopoM (100 mi),
cymmnar Hapn MgSOsz, 3aTeM QUILTpOBaAIM U yHapuBaau. OcTaBlleecd
BemeCcTBO OTIOeJIAIM IIpM IIOMOMM KOJIOHOUHOM XpoMaTorpadum  Ha
cumMkareje (OyTeM »2JIOMPOBaHMA TEKCaAHOM, 3aTeM 2% »TuialleTaT-—
TekcaH) c [IoJIydeHeM OV—-TpeT -0y TUJI 6-xJiop—2- (4-
(TpudTOPMETUII) QEHMIIAMMHO ) MIUPUMUOMH- 4 -MJIMMMHOOMKapOoHaTa (750, 0

MI', 32% BHXOL) U (IIyTeM 3JIOUPpOBaHuUAa Ipu nomomm 4% sTuiaueraTi-

TekKcaH) OV—-TpeT -0y TUJI 2-xXJIop—-6- (4-
(TpudTOPMETHII) PEHMUIIAMUHO ) IMPUMUANH- 4 - MIIMMUHOOVMKapOoHaTa (1,08
r, 46%).
N8002
NBOC2 NH2

F f Ne
C,,)\_ N - ) )\(LN TFA J\(é
fl e FQ »

F
Pd(OAC),, CF F
PPhs, 3 CFs
CsOAc,
DMA

Cragua 3. 4-0ropnupmunmH-Z2-ammH (8,57 1, 76,44 w™MMOJIB) ™M
xJiopaueToH (12,99 1n, 71,67 MMOJIbE) IIPeIBapUTEJIEHO CMeMMBaJIM U
nepeMemmBal B 250 MJI KPYIUIOOOHHOM koJbe npu 0°C B TeueHue 15

MMHYT. IloJlydeHHYK CMecChb pas30aBigaiu aleToHUTpuIoM (50 wia)

KUIIATMIIML C O@paTHbI_M XOJIOOMIJIBHMKOM B TedeHle HOUNM. AU,eTOHI/ITpM.H
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BHIIIAPMBAIM ¥ »OOOaBIAIM STUJIOBEM »0up (200 wMI) C [ODOJYyUYeHMEM
ocamka, KOTOPEM CcofOMpaaM [OIpM  [IOMOWM  QUIbLTpaluN. TBepnoe
BEIIECTBO Ppaclpeleliayid Mexny IuxJjopMeTraHoM (300 mMJI) M HaCHIIEHHBM
pacTBOopoM NaHCOsz (250 mi). OpraHMUeCKMM CJIOM OTOeJIaIM, CYIWJIKU
Han MgSOs4, 3aTeM OQUILTPOBAaJIM M KOHLEHTPMPOBAJIM IIPU IIOHMXEHHOM
naBJieHMM. OcCTaBlleeCd BEMEeCTBO OTHOEJIANM I[IPpM IIOMOIM KOJIOHOWHOM
XpoMaTorpadum Ha CuIMKarese (1:1 sTUJIalleTaT—T'eKCaH) c
IoJiyuyeHrueM 6-QTop-2-MeTulIuMunaszo[l,2-alnoupuomubda (5,20 r, 46%) B
BUIEe CTEeKJIOOOpa3HOT'O TBEPHOI'O BelleCTBa.

IH AMP (500 MI'u, =xJjgopodopm—-d) & M.m. 7,95-7,99 (M, 1H),
7,46 (mm, J=5,04, 9,77 Tu, 1H), 7,34 (c, 1H), 6,99-7,06 (M,
1H), 2,44 (m, J=0,63 T'u, 3H); MS m/z 151,0 (100) [M+H]*.

Crammusa 4, CMmecsh 6-dTOopP-2-MeTMIMMMIa30 [1, 2-a] nupuinHa
(445, 0 MI, 2,97 MMOJIB ) , OU—TpeT -0y TUJI 2-xJIop—-6- (4-
(TpudTOPMETUII) QEHMIIAMMHO ) MIMPUMUOVH- 4 -MIMMMHOOIMKapOoHaTta (1,0 1,
5,78 wMMmoOJIB), aleTaTa Oajjdagmusa (I1) (33,4 w™mr, 0,149 wMmoOJB),
TpubeHnnpocodmuHa (46,7 mr, 0,178 mMmosws), auerata uesmsa (1,14 1,
5,94 mmoJss) m DMA (5 MJI) I»OerasupoBalJiM IIpU I[IOMOIM TpPeX LUKJIIOB
BaKyyMHOM OTKauyKM U TponyBku Nz ¥ 3aTeM HaTpeBagu mpo 100°C B
TedueHMe 1 uyaca. PacTrop oxJjaxmalyM U BJIMBaIM B Bonmy (50 wi) wm
3Ty CMeCh HBKCTparMpoBaliM OUXJIOPMETAHOM. O3SKCTPaKT CYWMWUJIM Hal
MgSQO4, 3BaTeM QUIBTPOBAJNM M KOHLEHTPMPOBAJM [IPU IIOHMXEHHOM
naBJjieHMM. OCTaBlleeCd BelleCTBO pacTHUpalJiM B IIOPOWOK C STUIIOBEM
20UPOM C IMOJy4deHMeM IOU-TpeT-0yTuil 2- (6—-pTop—-2-MeTuamMmmazso[1l, 2-
almupuaonH-3-mi) —6- (4- (TpudTOopMe TUII) GeHUIJIaM/HO ) IMPUMUONH—4 -
nivMMHoIoukap6boHaTta (706,0 mr, 83%).

Crammusa 5. PacTrOD OV—-TpeT-0yTUJI 2-(6-pTOop-2-
MeTuIMMMOazso [1, 2—-a] nupuanua-3-mj) —6- (4-

(TpudTOPMETUII) GEHMIIAMMHO ) MIMPUMUAVH- 4 -MJIVMMHOOMKapOoHaTa (140

M, 0,24 MMOJIB) B OUXJIOpMeTaHe (2 wmi) obpabaTeHBajM IIPYM IIOMOIIU

TFA (0,4 1) opu  0°C. [ToJlydeHHYK CMeCh IIepeMellMBaji IIpu
TeMIlepaType OKpyXaomey cpelOb B TeueHMe 4 UYacoB. PacTBOPUTEIL
KOHLEHTPUPOBAJIM I[IPU I[IOHMXEHHOM ITaBJIEHUM UM OCTaBlleeCsa BEUMeCTBO
paclrpeneyidiM MeXOy STuilalleTaToM UM HaCHIeHHEM pacTBopoM NaHCOs.

OpraHMYeCcKMM CJIOM OTHeNalM, Cymmian Hal MgSOs4s 3aTeM QUIIbLTPOBAaJIU
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u ynapupasim. OCTaBlleecs BemMeCTBO pacTHpalld B IIOPOMOK C 3TUJIOBEM

50UPOM C TIOJIYUEeHMEM YKa3aHHOT'O B 3alOJIOBKe COeIVMHEeHMS B BUIE
6eJloTO TBepmoro BemecTBa (87,0 Mr, 87%). T.mja. 209-211°C.

1H AMP (500 MIwu, auetosH-de) o MmM.m. 10,40 (mm, J=2,21, 5,36
I'n, 1H), 8,88 (¢, 1H), 8,11-8,27 (m, 1H), 7,78-7,85 (m, 1H),
7,74 (m, J=8,83 I'u, 2H), 7,69 (m, J=8,83 Tu, 2H), 6,47 (mup.c,
2H), 6,03 (¢, 1H), 2,93 (¢, 3H); MS m/z 403,5 (100) [M+H]*,
404,4 (30).

IOMOJIHUTEJIbHEE  CcOoeOuHeHMs ¢opmyJiel  (I) wuiam  ux  dopMma,
ONMCaHHHIE B  HacTodAmel  3asaBKe, MOTYT  OHTL  [OJIYYEHH B
COOTBETCTBUM C MNpolledypoi IlpuMmepa 5 ¢ MCHOJL30BaHMUEM IOAXOMAMMUX

MCXOIOHEIX BeleCTB, pPeal'eHTOB U yCJ'IOBI/Iﬁ pPearumm.

Coenu
HasBaHMe M IOaHHHE
HeHMe

N-[4- (nudTopmMeTOKCH) peHMII] —2— [2—
(TpudTOPMEeTUII) MMMIAB0 [1, 2—a ] IUPUIOVH— 3 —WJI ] IMPUMUIVH—

4, 6-OMaMmnH

1H AMP (500 MI'u, aueroH-Je¢) O M.m. 9,67 (mmm, J=1,10,
65 1,2¢, 7,09 Iy, 1H), 8,40 (¢, 1H), 7,73 (7vm, J= 1,10,
9,14 T'yn, 1H), 7,5%9-7,66 (m, J=9,1 I, 2H), 7,51 (nom,
Jg= 1,26, 6,94, 9,14 Ty, 1H), 7,15-7,23 (m, J=9,1 Tw,
2H), 6,80-7,10 (7, J=75,00 I'u, 1H), 7,05-7,12 (M, 1H),
6,11 (mup.c, 2H), 5,96 (¢, 1H); MS m/z 437,3 [M+H]"

2-[2- (TpudpTopMeTHl) MMMOazso [1, 2-a] nupuanH-3-mJj] —-N-[4-
66 (TpudTOPMETUII) QeHWII ] IUPUMUIOIVH—-4, 6—IVaMUH

T.111.203-205°C; MC m/z 439,4 [M+H]T

N-[4- (TpudTOpMEeTOKCHK ) QeHMII] —2- [2-

(TpudTOPMEeTUII) MMMIOA30 [1, 2—a ] IUPUIVH—- 3 —WJI ] IMPUMUIOVH—
o7
4, 6-OMaMmnH

T.JI1. 99-202°C; MC m/z 455,3 [M+H]"
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N-[4- (nudTopmMeTOKCH) QeHMII] —2— (6—-dpTOpP—-2-—
MeTMIMMMUIOas0 [1, 2—a ] IMpUIOINH- 3-WJI) IUPUMUOMH-4 , 6—OMaMVH
1H AMP (500 MI'u, auertoH-de) O M.m. 10,41 (mm, J=2,21,
5,36 I, 1H), 8,57 (¢, 1H), 8,19 (¢, 1H), 7,71-7,89
o7 (m, 1H), 7,53 (m, J= 9,77 ITwu, 2H), 7,20-7,26 (&;,
J=9,77 Iy, 2H), e6,81-7,11 (v, J=75,00 Iy, 1H), 6,36
(mmp.c, 2H), 5,91 (¢, 1H), 2,91 (c, 3H); T.ma. 136-
138°C; MS m/z 401,5 [M+H]*
2- (2-uMKJIONpONUI-6-pTopuMMUOas0 [1, 2—-a ] IMpuInH—-3-1JI) —N-
[4- (mndTOpPMETOKCHU) —3-QTOopPeHMJI | IUPUMUOMH-4 , 6—OMaMVH
H AMP (500 MImu, DMSO-de¢) & ™M.m. 10,06 (mm, J=2,21,
5,99 T4, 1H), 9,28 (¢, 1H), 7,70-7,87 (M, 1H), 7,58
75 (gm, J= 5,52, 9,62 Iu, 1H), 7,41 (mmm, J= 2,068, 7,72,
9,77 Tu, 1H), 6,98-7,28 (v, J=75,00 Twu, 1H), 7,24-7,32
(m, 1H), 7,18-7,24 (m, 1H), 6,73 (c, 2H), 5,72 (c,
1H), 3,42-3,56 (m, 1H), 0,89-1,11 (M, 4H); 7T.mur. 198-
200°C; MS m/z 445,5 [M+H]*
[3- (4—-ammHO-6-{ [4- (TpULTOPMETUII) DEHWII ] aMUHO } INPUMUIVH—
2-uj) —6-pTopuMMnas3o[l, 2-a] IMPUOMH—-2~WJI] METAHOJI
84 1H aMP (500 MI'wu, MerTaHoJs-d4) O M.m. 9,36-9,77 (M, 1H),
7,90-7,97 (m, 2H), 7,59-7,69 (M, 1H), 7,50-7,55 (M,
2H), 7.-7,45 (m, 1H), 6,55-6,58 (M, 1H), 4,86 (c, 2H);
MS m/z 419,1 [M+H]*
2-(6-pTop-2-MeTMIIMMMUOaz0 [1, 2-a ] mnpuMUONH-3-1JI) —-N- [4 -
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—IVaMUH
IH AMP (500 MImu, DMSO-de¢) & ™M.m. 10,45 (om, J=2,84,
100 5,67 I'uy, 1H), 9,4¢ (¢, 1H), 8,76 (m, J=2,84 Iy, 1H),
7,72 (m, J=8,51 I'u, 2H), 7,64 (m, J=8,51 Tu, 2H), 6,82
(c, 2H), 5,79 (¢, 1H), 2,84 (c, 3H); T.ma. 256-258°C;
MS m/z 404,3 [M+H]*
[IpumMmep 6

(Tpud

2= (6-0Top-2-MeTmJi- I1H-OeHzuMuOasoJi—1-wmi) —-N-[4-

TOPMETWUII) GeHWII ] InpuMUIHE—-4, 6-nuammH (CoemmHeHme 71)
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NBoc, NBoc, F
J\/gN . fﬂ
N
’ Nj@LF HNT NN H,
2 —
—_— NO2  py/c (10%),
MeOH
Pd,dbas, '
XPhos, EtOAc
K3POy, CF,
JAViOKCaH
NBoc2 F NBoc; ' NH,
= =
EtC(OMe)3 /i\)'N\ /4 /E'\ N /4
HN NN, ——=  HNT NN
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ACN :
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CFs CF, CF,

Cramua 1: CmMecb b-¢pTop-2-HUTpoaHmJmMHa (156,2 w~mr, 1,00
MMOJIb ) , OV—-TpeT -0y TUJI 2-xJIop—-6- (4-
(TpudTOPMETMII) QEHMIIaM/HO ) MIMPUMUOVH- 4 —MJIMMHOOMKapOoHaTa (480, 0
MT, 0,98 MMOJIB ) , 2-OUuUMKJIOTeKkcunpocomuo-2",4",6"'-
TPUNU3OIPONIUIIONPeHMUIIa (Xphos) (56,1 MI, 0,1 MMOJIb ) ,
Tpuc (InbeH3UIMOeHalleToOH) Iunajjamui (0) (53,8 Mr, 0,05 MMOJb) M
dpochaTa KaJgug (625,0 wMT, 2,95 wMMOJIB) B IMOKCaHe (2 wI)
oeras3upoBaJiM IOpM IIOMOmM TpexX LMKJIOB BaKYyyMHOM OTKAaukM U
nponyBku Nz ¥ 3arTeM Harpepanu npo 100°C B TeueHre 2 UacoB.
PacTBop oOXJaxnoajlM M BJIMBaIM B Bonmy (10 i) M BTy CMeChb
SKCTparMpoBalM IOIpM DoOMOmIM 2TMJaneTaTa (15 M) . 3KCTpaKT CYMWUINU
Han MgSQO4, 3aTeM QUILTPOBaAIM UM yhapuBajiu. OCTaBlleeCsa BeEIEeCTBO
OTHEeJIANIM TIPM TIIOMOIM KOJIOHOUHOM XpoMaToTpaduyu (2J0MpysS CMecCchio

1:1 npuxJjiopMeTaH:T'eKcaH, 3arTeM 1:2 »srTujaleTaT:OIUXJIOpMEeTaH) C

[IoJIydeHreM OV—-TpeT -0y TUJI 2= (5-pTop-2-HUTPODEeHMUIIAMUHO ) —6— (4-
(TpudTOPMETUII) GEHMIIAMMHO ) MIMPUMUOVH- 4 -MJIVMMHOOMKapOoHaTa (483, 0
MT, 81%).

Cramusa 2: Haxomamu¥csa HOOHN IaBJIeHMEeM peaKUMOHHEM COCYH,
3aTpyXeHHHM oU—TpeT -0y TUJl 2= (5-¢Top-2-HUTPOYEHWUIJIAMUHO ) —6— (4-—
(TpudTOPMETUII) QEHMIIAM/HO ) MIUPUMUOVH- 4 -MIMMMHOOMKapOoHaToM (483, 0
MmT) , Pd/C (10%, BJIAXHEIN, 48,0 MI') u CMECB 1:1
sTUJlalleTaT:MeTaHoJd (5 M), T[oMemanau Ha melVkep Ilappa. CMech

TerasmnpoBajit I1pn ITOMOIIN TpeX IMKJIIOB BaKyyMHOﬁ OTKauKM "
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nponyBku Nz. Cocyn HaxoOwjcd non mnaBjenueMm 40 &/morM? BOOOpOIA,
M eT0 BCTpAXMBAJM B TeueHMe 2 YacoB. YIOJb YIOaJlAJIM IIPY IIOMOIIM
buIbTpauMM M PacTBOPUTEJIL BHIIAPUBAJNM C IIOJyUYeHUMeM IU-TpeT—-0yTHUII
2= (2—aMmHO-5-d0TOpdeHUIIaMHO ) —6— (4 -

(TpudTOPME TMIT) DEHMIIAMUHO ) IUPUMUIOVH- 4 -MJIMMUHOOUKapOoHaTa.
OcTaBlleecsd BelleCTBO MUCIOJB30BaJIM Ha CJelyomel cTraiumu 0es
OOIOJIHUTEJILHOM ouMcTku. MC m/z 579,6 (100) [M+H]*, 580,6 (40).

Cramusa 3: CMmecsh OV-TpeT—-0yTUJI 2-(2—-aMmHO—-5-
dTopdbeHnsIaMmHO ) —6— (4- (TpudTOPMETHII) PEHUIIAMUHO ) IMPUMUIOMH—4 -
wivMMHoIoukapboHaTta (365,0 wmr, 0,63 MMOJB), TpHUITUIOPTOAalleTaTa
(306,0 M, 1,89 MMOJIL), Hapa—-TOJYyOJICYJIbLOOHOBOM KMCJIOTH (5,0 wMmr,
0,025 wMMome) ™ sTaHoyma (2,0 M) HarpeBajduM IOPpM KUIISUEHUUN C
O0OpaTHEIM XOJIOOWJIEHMKOM B TeueHMe 2 uYacoB. Illocyie oOXJlaXIeHUd
CMECEH pPacCHpenesIaM MexIy IMUXJopMeTaHoM (20 MJI) ¥ HaCHIEeHHBM
pPacTBOPOM NaHCOs (10 MII) . OpraHNYEeCKYyR bazy TP OMHIB aJIn
HACHIIEHHBEIM COJIEBEIM pacTBopoM (10 wmi), cymmiam Han MgSQOs, 3aTeMm
bunbTpoOBaNIM U yHapubaJiM. OCTabBlleeCsa MacJiO pacTUpajiM B IIOPOWOK C
STUJIOBEIM 320MPOM C IIOJIydeHUeM IU-TpeT-0yTui 2- (6-0Top—-2-MeTunji—
1H-6eHnzo[d]uvnnason-1-wmi) -6- (4-

(TpudTOPMEe TIII) GeHMIJIaM/HO ) IUPUMUOVH- 4 —MJIMMMHOOMKapOoHaTa (316, 0
M, 83%). MC m/z 603,6 (100) [M+H]', 604,6 (40).

Cramua 4: Pacrteop mnpomykra (316,0 w~mr, 0,52 w™MMOJB) B
nuxJjiopMeTaHe (3 M) ofOpabaTwmBaiu nopu nomomm TFA (1 mi) npu 0°C.
[IoJIydeHHYI0 CMeCh IIepeMelMBallM IIpM TeMlIepaType OKpyXalilel Cpens
B TeueHMe 4 dYacoB. PacTBOpUTEeJIE BHIIAPUMBAJIM U  OCTaBIEeeCHd
BelleCTBO pacTUpajiM B I[IOPOWOK C BTUJIOBEM 30MPOM C IIOJIyYeHMeM

YKa3aHHOTO B 3aroJIOBKEe COeIVMHeHMHA B BuUIOe O0eJloTo TBepOOoTO
BemecTBa (152,0 Mr, 73%). T.m1. 253-255°C.

H AMP (500 MI'n, DMSO-ds) O M.m. 9,72 (c, 1H), 8,00 (m,
J=8,51 Tu, 2H), 7,52-7,69 (m, 3H), 7,45 (gm, J=1,89, 9,14 Tu,
1), 7,01-7,24 (m, 3H), 6,20 (c, 1H), 2,66 (c, 3H); MS m/z
403,3 (100) [M+H]*.

IOomoOJIHUTEJIbHEEe  coeluHeHusd  bopMysil  (I) wmiam  ux  dbopwma,
OnMcCaHHHE B HacToAmen 3asBKe, MOTYT OHTH IIOJIyYeHH B

COOTEBETCTBMM C Hpouenypoﬁ Hle\/lepa 6 C MCIOJIb30BaHMEM IIOIOXOIAMMX
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MCXOIOHEIX BeleCTB, PpPeal'eHTOB U yCJ'IOBI/Iﬁ pearumm.

Coemn
HasBauMe M OaHHHE
HeHUue
2- (6-xJjop-2-MeTuJi- 1H-OeHzuMmunasoJi—1-wmi) —-N-[4-
(TpudTOPMEeTMIT) QEeHWIT ] IUPUMMUIOVH-4 , 6— OMaM1H
1H AMP (500 MI'u, DMSO-de¢) & mM.m. 9,76 (¢, 1H), 8,19 (m,
93 J=1,9 u, 1H), 7,74 (m, J=8,5 T'u, 2H), 7,64 (m, J=8,5
ru, 2H), 7,60 (m, J=8,5 I, 1H), 7,27 (mm, J=8,5, 1,9
I'u, 1H), 7,02 (mmp.c, 2H), 5,90 (c, 1H), 2,83 (c, 3H);
MS m/z 419,8 [M+H]*
N-[4- (nudTopmeTOokCH) beHMII] —2— (6—-pTOop—-2-MeTmJI—1H-
OeH3UMMIa30JI-1—WJI) IUPUMUINH-4, 6—OMaMuH
H aMP (500 MI'wu, DMSO-ds) & M.m. 9,25 (¢, 1H), 7,99
(opm, J=2,21, 10,09 111, 1H), 7,56 (mm, J=5,04, 8,83 Tu,
'z 1H), 7,48 (m, J=8,83 TIu, 2H), 7,00-7,30 (T, J=75,00
I'un, 1H), 7,12-7,19 (m, 2H), 7,07 (mr, J=2,36, 9,06 Tu,
1H), 6,84 (mmp.c, 2H), 5,74 (¢, 1H), 2,80 (c, 3H);
T.ILJI. 168-170°C; MS m/z 401,5 [M+H]*
N-[4- (nudTopMeTOKCH) —3—dbTOopdbeHUII] —2—- (6—dTOpP—2—MeTUII—
1H-0eH3MMOA30JI~ 1 -1JI) IMPUMUOMH-4 , 6—OVaMVH
IH AMP (500 MI'u, DMSO-Js) & M.m. 9,47 (¢, 1H), 7,96 (m,
J=9,14 1w, 1H), 7,66 (m, J=12,93 TIu, 1H), 7,57 (znno,
7o J=5,04, 8,20 Iu, 1H), 7,00-7,28 (T, J=70,00 Twu, 1H),
7,27-7,39 (m, 1H), 7,23 (m, J=8,51 Twu, 1H), 7,08 (T,
J=8,20 Iu, 1H), 6,94 (mmp.c, 2H), 5,80 (c, 1H), 2,50
(mup.c, 3H); T.mja. 182-183°C; MS m/z 419,4 [M+H]*
N-[4- (nudTopMeTOKCH) —3—-dTopdeHMII] —2— (2-3THUiI-6-pTop—-1H-
OeH3MMMIOa30J1—1-WJI) IMPUMUOMH-4 , 6—OMaM/H
IH AMP (500 MI'u, DMSO-ds¢) O MmM.m. 9,47 (mmp.c, 1H), 7,90
(n, J=9,14 T4y, 1H), 7,50-7,74 (M, 2H), 7,29 (m, J=5,04
7 'y, 1H), 7,00-7,28 (v, J=70,00 Twu, 1H), 7,22 (&m,
J=8,20 Iy, 1H), 7,09 (m, J=7,88 Tu, 1H), 6,93 (mmp.c,
2”H), 5,80 (¢, 1H), 3,27 (m,2H), 1,28 (T, J=6,62 Tu,
3H); T.rr. 156-158°C; MS m/z 433,5 [M+H]*
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81

2= (2-sTmmi-6-¢pTop-1H-BeH3mMmnas3osa-1-mj) —-N- [4-
(TpHdTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OVaMUH

IH sAMP (500 MI'u, DMSO-ds) 6 m.m. 9,64 (c, 1H), 7,89
(o, dJ=2,52, 10,09 1w, 1H), 7,70 (m, J=8,20 TIu, 2H),
7,58-7,66 (m, 3H), 7,05-7,13 (m, 1H), 6,98 (mmup.c,
2H), 5,88 (¢, 1H), 3,28 (xB, J=7,46 Iu, 2H), 1,28 (T,

J=7,57 T'u, 3H); T.mg. 201-203°C; MS m/z 417,2 [M+H]*

96

2- (6-xJjop-2-MeTuJi- 1H-0eHzuMmoazsoJi—-1-mi) -N- [ 3-pTop—-4-
(TpudTOPMETUII) QeHWII ] IUPUMUINH-4, 6—OMaMUH

lH AMP (500 MI'u, auetoH-de) O M.zm. 9,11 (mmp.c, 1H),
8,27 (m, J=2,2 TIu, 1H), 7,78 (om, J=13,9, 1,6 Iu, 1H),
7,65 (v, J=8,5 Iy, 1H), 7,56 (m, J=8,5 ITu, 1H), 7,49
(@, J=8,8 TITu, 1H), 7,25 (mm, J=8,5, 1,9 TI'm, 1H), 60,57
(mp.c, 2H), 6,07 (c, 1H), 2,87 (c, 3H); MS m/z 437,8
[M+H]*

97

2-(6-xJjop-2-MeTuJi- I1H-0eHzuMmumasoJi—1-wmi) —-N-[4-
(mudTOPMETOKCH ) DEHWII ] MUPUMUIOMH—4 , 6—OMaMIH

IH AMP (500 MI'u, auetoH-de) O M.m. 8,56 (mmp.c, 1H),
8,32 (m, J=2,2 Tu, 1H), 7,56 (mom, J=6,6, 2,2 IT'u, Z2H),
7,53 (m, J=8,8 Iw, 1H), 7,23 (pm, J=8,5, 2,2 Tu, 1lH),
7,20 (gm, J=6,6, 2,2 I'u, 2H), 6,94 (v, J=74,7 Tu, 1H),
6,35 (mmup.c, 2H), 5,91 (¢, 1H), 2,85 (c, 3H); MS m/z
418, 0[M+H]

98

2= (5-xJjop-2-MmeTmii-1H-0eHzuMmuOazsoJi—-1-mya) -N- [ 3-pTop—-4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH—-4, 6—IVaMUH

IH AMP (500 MI'u, DMSO-ds¢) O M.m. 9,94 (mmp.c, 1H), 8,10
(g, J=8,7 I'u, 1H), 7,82 (mm, J=14,3, 1,4 T'u, 1H), 7,67
(g, J=2,0 Iy, 1H), 7,65 (m, J=8,7 ITu, 1H), 7,42 (&ono,
J=8,7, 1,1 ru, 1H), 7,27 (mm, J=8,7, 2,0 I'u, 1H), 7,10
(mup.c, 2H), 5,93 (¢, 1H), 2,83 (¢, 3H); MS m/z 437,8
[M+H]*
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2= (5—-xjop-2-mMeTmii—- 1H-0eHzuMugasoJi—1-mi) —-N-[4-
(IudTOPMETOKCH ) DEHMII] MUPUMUIOMH—4 , 6—OMaMIH

IH AMP (500 MI'u, DMSO-de¢) O M.m. 8,99 (mmp.c, 1H), 8,72
99 (p, J=8,8 Iwu, 1H), 8,03 (m, J=2,5 Tu, 1H), 8,00-8,03
(mMm, 2H), 7,65-7,67 (m, 2H), 7,64 (om, J=8,8, 2,2 Tu,
1H), 7,42 (v, J=75,0 Iy, 1H), 6,79 (ump.c, 2H), 6,38
(¢, 1H), 3,32 (¢, 3H); MS m/z 417,8 [M+H]*

N-[4- (nudpTopmMeTOKCH) peHMII] —2— (2-2TMJI-6-pTOop—-1H-
BOeH3UMMIa30JI-1—1JI) IUPUMUINH-4, 6—OMaMuH

H aMP (500 MIwu, DMSO-de¢) & M.m. 9,25 (c, 1H), 7,84-
8,12 (m, 1H), 7,60 (pm, J=5,04, 8,51 I'u, 1H), 7,49 (&,
had J=8,83 Tu, 2H), 7,01-7,31 (v, J=75,00 Tu, 1H), 7,15
(m, J=8,20 TIu, 2H), 7,04-7,13 (M, 1H), 6,84 (mup.c,
2H”H), 5,76 (c, 1H), 3,28 (xB, J=7,25 Tu, 2H), 1,28 (T,

J=7,41 T'u, 3H); T.mja. 166-168°C; MS m/z 415,4 [M+H]+

[Ipumep 7
2= (2-uurJjonponui-6-prTop-1H-0eHzuMmumasosi—1-wmi) - N- [4-

(TpM@TOpMeTMH)@eHMH]HMpMMMHMH—4 o—-omuaMmH (CoergmHeHHUe 82)

NBocz NBoc,

NH,
Q >, fi e £y Y
Hy EQN DCM HN]i [f;] gi:§

CF3 / CFs

Cramnuga 1: K pacTBoOpyY OV—-TpeT—-0yTUII 2-(2-ammHO-5-
bTopbeHnIIaMrHO ) —6— (4— (TpUdTOPMETMII) —DeHUIIaM/HO ) IMPUMUIONH—4 -
WIVMMHOIVMKap6boHaTta (212,0 wmr, 0,37 MMOJNL), TpuzTuilaMvHa (42,0

MT, 0,41 MMOJIE ) B OuxXJjiopMeTaHe (2 MJI) nobaBJIgim

IMKJIOTponankapboHmaxjgopun (38,3 mr, 0,37 mvons) npu 0°C. Cmechb
IepeMellBajJM IIPM TeMIlepaType OoKpyXaomey cpelbkl B TeueHue 3
Jacos, 3aTeM  paclpemnesiany  Mexny OVMXJIOPMETAHOM U BOIOM.
OpraHnueckyrn (Ga3y I[IpPOMBBaJIM HAaCHIMEHHEM COJIEBHM pPacTBOPOM,
cymmiamr Han MgSOs, 3aTeM OUILTPORAJIM UM ylIapMBaJiM C [IOJIyUYeHUeM

oIU-TpeT-0yTuil 2- (2- (UMKJIOIIpOlaHKkapboKcaMUOo) —5—-0TopdeHUIIaMUHO ) —
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6— (4- (TpubTOopPMeTIII) QEHMUIIAMUHO ) ~[IMPUMUOUH-4-MIIMMUHOOVKapOOoHaTa .
OcTaBlleecs TBeploe BEMeCTBO MCIOJNB30BaJ M Ha CJeOyllell CcTaguu
Bes IOONOJHUTEJBLHOM OUMCTKMA.

Crammusga 2 CMechb HEOUMIIEHHOTO OU—-TpeT -0y TUII 2-(2-
(LMKJIONpONaHKapbokcaMmuaoo) —5-pTopdbeHmIaMmMHO ) —6— (4-
(TpudTOPMETHII) QEHUIIAMUHO ) ~[IMPUMUIMH- 4 -MIVMMHOOMKapOoHaTa, Iapa-
TOJIYOJICYJIbOOHOBOM KMcJIOTH (7,0 mMr, 0,037 MMOJIL) M aleTOHUTPUIIA
(3 MJI) HaTrpeBaJl¥ B MMKPOBOJIHOBOM meum npu 180°C B mTeuenme 30
MUHYT. CMeChb paclopelesiay MeXOoy 5STujalleTaToOM M HaCHIIeHHEM
pacTteopoM  NaHCOs3. OpraHnueCcKy basy I[IPOMEIB aJIn HaCHIeHHEIM
COJIEBEIM pPacTBOPOM, cymmiam  Han MgSQg, 3aTeM OQUIBLTPOBAIM U

yhnapueajim. OCTaBlleeCcd BeUEeCTBO OTOeJIAJIM I[IPUM I[IOMOIINU KOJIOHOUHOM

XpoMaTorpadum Ha cumkarese (nImONpPY A CMeCLhI0 1:1
OIUXJIOPMETAaH :: TeKCaH, 3aTeM 1:5 MeOH: 50% STUIIAlEeTaT B

IUXJIOpMeTaHe) C I[OoJIyYeHMEeM YyKa3aHHOTO B 3alOJIOBKE COEeIMHEHUHA
(103,0 M, 65% mig OBYyX cramui). T.m1. 203-206°C.

H aMP (500 MI'u, DMSO-ds) O M.m. 9,49-9,59 (M, 1H), 7,70
(rg, J=1,00, 13,24 Tw, 1H), 7,064 (m, J=8,57 I'u, 2H), 7,49 (&,
J=8,57 Iw, 2H), 7,36-7,42 (m, 1H), 6,91-6,97 (M, 1H), 6,88
(mmp.c, 2H), 5,77 (¢, 1H), 2,88-3,01 (m, 1H), 0,97-1,05 (M,
2H), 0,86-0,95 (M, 2H); MS m/z 429,2 (100) [M+H]*, 430,2 (20).

IJONOJIHUTEJIbHEE COeIMHeHMda oQopmyJsiel  (I) wmim  ux  dopma,
ONVCaHHEE B HacToAmen 3asdaBKe, MOTYT OBITE [IOJIYYEHH B
COOTBETCTBUM C HOpolenypol IlpuMmepa 7 C MCHOJb30BaHMEM INOOXOIAMMUX

MCXOIOHEIX BeleCTB, peal'eHTOB U yCJ'IOBI/Iﬁ pPearumm.

Coenmu
HasBaHMe M JaHHHE
HeHue
2- (2-umrJjonponuin-6-prTop-1H-0eHzummunasos—1-wmi) -N-[4-
(mndTOoPMETOKCH ) —3—OTOPOeHWII ] IUPUMUIVMH—4, 6—IVaMUH
1H AgMP (500 MI'u, DMSO-de) & M.nm. 9,53 (¢, 1H), 7,70-
7,95 (m, 2H), 7,52 (gm, J=5,04, 8,83 I'u, 1H), 7,28 (m,
78

J=2,52 TIu, 1H), ¢6,98-7,26 (7, J=70,00 TIu, 1H), 7,22
(m, 1H), 7,03-7,09 (M, 1H), 6,98 (mmp.c, 2H), 5,82 (c,
1H), 3,07 (m, 1H), 1,10-1,15 (M, 2H), 1,01-1,08(Mm,2H);

T.IIJI. 186-188°C; MS m/z 445,5 [M+H]*
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2= (2-umurJjonponui-5-prTop-1H-0eHzumunasosi—1-wmi) - N- [4-
(TpHdTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OVaMUH

H aMP (500 MI'ti, DMSO-Js) 06 M.m. 9,69 (¢, 1H), 7,96 (m,
J=5,04, 8,83 Iu, 1H), 7,79 (m, J=8,51 Iu, 2H), 7,61

> (@, J=8,51 TIu, 2H), 7,34 (pm, J=2,52, 9,46 Tu, 1H),
6,93-7,09 (m, 3H), 5,78-5,93 (M, 1H), 3,02 (c, 1H),
1,13-1,19 (M, 2H), 1,04-1,08 (M, 2H); MS m/z 429,2
[M+H]*
2- (2-umrJjonponui-6-prTop-1H-0eHzummuoasoj—1-wmi) -N-[4-
(mndTOoPMETOKCH ) DEHWII ] IUPUMUIOMH—4, 6—OMaMIH
H aMP (500 MIwu, DMSO-d¢) & M.m. 9,30 (c, 1H), 7,83-
7,90 (m, 1H), 7,54 (m, J=8,83 Twu, 3H), 7,00-7,30 (T,
he J=75,00 sz, 1H), 7,11-7,18 (m, 2H), 7,02-7,10 (M, 1H),
6,83-6,92 (M, 2H), 5,78 (¢, 1H), 3,08-3,20 (M, 1H),
1,09-1,14 (M, 2H), 0,99-1,07 (M, 2H); T.ma. 175-177°C;
MS m/z 427,2 [M+H]*
N-[4- (nudTopmMeTOKCH) eHMII] —2—- [2—- (DudTOpPMeTIII) —6—QTOop—
1H-6en3uMMOa30J—1 -] IMpUMUOMH—-4, 6—OMaMUH
H aMP (500 MIw, DMSO-ds¢) & M.m. 9,32 (¢, 1H), 8,36
(pm, J=1,89, 10,09 Ty, 1H), 7,95-8,16 (7, J=52,5 Twu,
145 1H), 7,85 (mm, J=5,04, 8,83 Iu, 1H), 7,44 (m, J=8,83
I'n, 2H), 7,04-7,34 (v, J=75,00 Iwu, 1H), 7,27 (o,
J=2,36, 9,06 I, 1H), 7,20 (m, J=8,83 Iu, 2H), 6,98
(mup.c, 2H), 5,76 (¢, 1H); T.ma. 114-115°C; MS m/z
437,4 [M+H]*
2= (2-umkjonponuin-1H-6eH3uMmuna3oya-1-mj) -N- [4-
(TpudTOPMETUII) GeHWII ] IUPUMUIVH—-4, 6—IVaMUH
IH aMP (500 MIwu, DMSO-d¢) & M.m. 9,70 (c, 1H), 7,92-
149 7,97 (m, 1H), 7,81 (m, J=8,51 Tu, 2H), 7,60 (m, J=8,51

., 2#), 7,50-7,55 (m, 1H), 7,19 (mmm, J=1,58, 5,04,
7,25 T'm, 2H), 7,00 (mmp.c, 2H), 5,90 (c, 1H), 2,94-
3,03 (m, 1H), 1,15 (M, 2H), 1,05 (M, 2H); T.mx. 199-

201°C; MS m/z 411,3 [M+H]*
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2-[2- (MmeTokcuMeTMJI) —1H-0eH3uMmMoa3oJi—1-mia] -N-[4-
(TpHdTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OVaMUH

1H AMP (500 MI'u, DMSO-de¢) & M.nm. 9,66 (c, 1H),
150 8,20 (m, 1H), 7,73 (m, J=8,51 Iu, 2H), 7,67-7,71
1), 7,63 (m, J=8,51 I'u, 2H), 7,26-7,31 (M, 2H),
(mvp.c, 2H), 5,87 (¢, 1H), 5,04 (c, 2H), 3,25 (c,

T.IJI. 212-213°C; MS m/z 415,4 [M+H]+

2-[2- (nponaH-2-mJj) -1H-06eH3uMmuga3oy—-1-mj] -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOIVH—-4, 6—IVaMUH

1H gMP (500 MI', DMSO-de) & M.nm. 9,69 (c, 1H),
151 7,91 (m, 1H), 7,74 (m, J=8,83 Twu, 2H), 7,61-7,65
1H), 7,59 (m, J=8,83 Tu, 2H), 7,17-7,25 (M, 2H),
(¢, 2H), 5,90 (c, 1H), 3,96-4,08 (M, 1H), 1,29

J=6,94 T'u, 6H); T.mja. 216-218°C; MS m/z 413,4 [M+H]+

2-[2- (mudTopmeTm) —1H-BeH3mMmaa3oa—-1-mj] -N- [4-
(TpHdTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—IVaMUH

IH AMP (500 MI'u, DMSO-de) & M.nm. 9,71 (c, 1H),

[M+H]*

152 8,52 (m, 1H), 7,89-8,11 (7, J=55,00 Twu, 1H), 7,80-7,87
(m, 1H), 7,68 (M, 4H), 7,35-7,48 (M, 2H), 6,92-7,20

(M, 2H), 5,91 (¢, 1H); wT.ma. 187-188°C; MS m/z 421,4

[Ipumep 8
2-(6-pTop-2-MeTmJI- 1H-0eH3uMMUOas30JI—-1-mJ) -N- (4-
MeTOKCUPEHWIT) IMPUMUIOVH-4, 6—-ouamMmuH (CoenmMHeHUe 265)
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Cramua 1: B cmMech b-dTop-2-HUTpoaHmImMHa (8,16 10, 35,93
MMOJIE ) , 4, 6—OuxJiop—2- (MeTUJICYJIbOOHWII) IupuMmuarHa (5,06 1©, 32,67
MMOJIB ) , THEF (50 ™) m DMEF (12 w™Mj) §»DoBaBJAIM TpPEeT-TIeHTOKCUND
HaTpusa (2,5M pacrteop B THF, 28,6 M, 71,5 MMOJIB) IIO KallJIAM IIpHU
-78°C. CMmech IepeMmemmBaau opu -78°C B TeueHre 30 MMHYT, 3aTeM
nofaBJjgaM CcMechb Jen/Boma (300 M) ¢ ofOpasoBaHMeM ocalka.
TBepnoe BeleCTBO cobupaiu npu [IOMOIIN buisTpauuy, 3aTeM
IIPOMEIBAJIM BOIOM UM TeKCaHOM C IoJydeHreM 4, 6—-auxjop-N- (5-dbTop-2-
HUTPOQEeHWI) IMPUMUOMH-2-aMHa (9,32 1, 95%).

Cramusa 2: Kojuby obwemom 250 mJI, 3arpyXeHHy 4, 6—-nuxJjop-N-
(5-0TOopP-2-HUTPODEHWII) IMPUMUINH-2—aMHOM (6,35 1, 21,03 MMOJB),
Pd/C (10%, wet, 635,0 Mr) m sTuiaaleraTroM (50 MJI), OerasupoBaliu
IpY IIOMOMM TpexX LIMKJIOB BaKyyMHOM OTKauKM M HOPpOOyBKM N2 M 3aTeMm
3alOJIHAJIM  BOLOOPOIOM U3 BaJioHa . CMech IepeMellBaau  OpU
TeMIlepaType OKpyXaKlel cpelu B TeueHMe 16 YacoB. YTOJb yIOaldau
Opy HOOMOmMM OQUILTPAUMM M PacTBOPUTEJIL BHOapuBalu. OCTaBlleecd
BEIIECTBO TP OMEIB aJIn TeKCaHOM c [IOJIYUEeHUEM Ni- (4, 6-
OUXJIOPIUPUMUOVH-2-WJI) —5—pTopBeHz30JI-1, 2—-OMaMMHa B BuUIOe O0eJIoTo
TBepOoOIo BemecTBa (5,55 1, 97%).

Crammusa 3: CmMmecsh Ni- (4, 6-OUXJIOPIUPUMUAONH-2~UJI) —5-
dropbenzomn-1, 2-oguammHa (2,57 r, 9,47 MMOJbL), TpPUITHUIIOPTOAalleTaTa
(6,06 », 37,87 MMOJIb), YKCYCHOWM KUCJOTH (6 MI) ¥ alleTOHUTpuJa
(30 MJI) IepeMemmMBaJM IIPU TeMIepaType OKpyXaKlel cpelb B TeueHHue

18 uwvacoB. K cMmMecu nopumamMu nDoOaBJIAJIM HACHIEHHHBM pacTBop NaHCOs3

npu 0°C, c nocienyomuM OapOOoTUPOBaHMEM CMeCH. PacTBop noOaBJIAin
B CMeCh IO Tex IIOp, [IOKa He IIpeKpallaJloCck oOpa30BaHMe IIy3HPLBKOB.
[IpooykT 3aTeM BKCTpalMpoBaliM 5STuialneTaToM. Opl'aHMYeCKyrn OGasy
[IPOMEIBAJIM HACHIIEHHEIM COJIEBEIM pPacTBOPOM, CymmjiaM Han MgSQOs4, 3aTeM
bubTpoOBaNIM M ylapuBalin. OCTaBlleeCHd BelleCTBO IIPOMBEBAJIM I'€KCaHOM
C [IOJIyYEeHNEM 1- (4, 6-OUXJIOPIUPUMUINH-2-WUJI) —0-bTop—2-MeTuji—-1H-
OeHz0 [d]MMMOas30Jia B BMIOE KOPMUHEeBATOI'CO TBepOOI'O BellecTBa (2,41
r, 86%).

Crammusa 4: CmMmecsh 1-(4, 6-OUXJIOPIUPUMUIVH-2-WJI) —6—bTop—2-
MeTuJI-1H-06eH30 [d] MMMOa30JIa (150,0 MI, 0,51 MMOJIb ) , 4-

MeTOKCHMaHMIMHa (125,0 wMr, 1,01 wMMose) ¥ aueToHUTpuia (1 wi)
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nepeMemmBaln Opu 80°C B Teuenue 18 uyaconB. Ilocjie OXJIaXIeHUS B
cMech Oo0aBJIAIM STUMJIOBHM 20Up C obpasoBaHMeM 6-xJIop—-2- (6-dTop-
2-MeTnii-1H-6eH3z0 [d]uvmnasos—1-wui) -N- (4-MeTOKCUOEHWIT ) IMPVMUOVH—
4-aMMHa B BMIEe OCallKa, KOTOPEM BHIEJAJNM IPK IIOMOIU OOUJIIETpalUM.
Cramusa 5: K 6-xjop-2-(6-¢Top-2-MeTnji—-1H-0eH30 [d]uMMIa30II~
1-wmn) -N- (d-MeToKCUOEHWIT) ~IMPUMUIMH-4-aMyHy  OoOarjasaiam IMCO (2
M) m NH4OH (27%, 0,1 M) . PeaKUMOHHYID CMECh HaKpPHBAaJM KPBIIKOM,
[IOMemaJy B MUKPOBOJIHOBYK IIeub UM HaTpeBau nopu 170°C B TeueHue 1

daca. PeaKUMOHHYIO CMeChb paclipeneiidjim MeXnmy STHJjlaneTaToM U

BomoM. OpTraHMueckyin ¢asy NIPOMBBAaJJM BOOOM (2x20 MJI) M HaCHIIEHHLM
COJIEBHM PpPacTBOPOM, 3aTeM Cymmian Han MgSOs M QuUIIBETpoBaJiM UYepes
cio cuimkaresnsa (10 ). PacTRBOPUTENb BHIIApUMBaJIM M OCTaBIeecCHd
BelleCTBO OOpabaTHBa M IOUXJIOPMETAHOM C IIOJIyYeHMeM YyKa3aHHOI'O B

3aT'0JIOBKE COeIOMHEeHMsS B BuIe 0eJIoTo TBeploro BemecTBa (161,0 wmr,
88%). T.mjag. 193-195°C.

1H AMP (500 MIu, auerosH-ds) & M.m. 8,74 (c, 1H), 8,11 (om,
J=2,52,10,40 Tu, 1H), 7,52 (mom, J=5,20, 8,67 I'u, 1H), 7,34-7,43
(p, J=9,14 14, 2H), 7,01 (m, J=2,84 Tu, 1H), 6,94 (m, J=9,14
I'n, 2H), 6,49 (mwmp.c, 2H), 5,76 (¢, 1H), 3,79 (c, 3H), 2,84 (c,
3H); MS m/z 365,0 (100) [M+H]*

IJONOJIHUTEJIbHEE COeIMHeHMda oopmyJsiel  (I) wmiam  ux  dopma,
ONMCaHHEE B HacTodumen 3a4BKe, MOTYT OBITB [IOJIYYEHH B
COOTBETCTBUM C HOpolenypol IlpuMmepa 8 C MCHOJb30BaHMEM INOOXOIAMMUX

MCXOIOHEIX BeleCTB, peal'eHTOB U yCJ'IOBI/Iﬁ pearumm.

Coemu
HasBaHMe M IOaHHHE
HeHUe

2=-{[6-{[4- (mndpTopMeTOKCHU) QeHUII] aM1HO } —-2— (2-MeTnyi—-1H-
BeH3MMIa30J1— 1 —MJI) IMPUMUONMH-4-1JI] aMUHO } 3TaHOJI

IH AMP (500 MIu, w™erasos-d4) O w™M.m. 8,17 (1H, oo,
52 J=7,2, 1,5 I'w), 7,59 (1, g»om, J=7,2, 1,5 Tu), 7,51
(24, m, J=9 Tw), 7,28 (1H, ™M), 7,13 (2H, m, J=9 Tw),
6,78 (1, =7, J=75 Iu), 5,81 (1H, c¢), 3,75 (2H, T, J=6
Tu), 3,53 (2H, mmp.), 2,89 (3H, c¢); MS m/z 427,1 [M+H]*
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2-{[2-(2-mMeTuJI-1H-BeH3muMMOaz3oJ—1-mj) -6—-{ [4-
(TpudTOPMETUII) QeHMII] aMUHO } IUPUMUIVH—4-1J1] aMVHO } 3TaHOJI

1H AMP (500 MI'u, w™erasos-ds4) 06 M.nm. 8,13 (1H, m, J=7,5

57 '), 7,71 (24, @, J=7,5 Twu), 7,6 (1H, zmm, J=9, 1 Tu),
7,56 (2, »n, J=9 I'u), 7,27 (1H, ™M), 7,13 (2H, =m, J=9
I'm), 5,91 (1H, <¢), 3,76 (2H, 7T, J=6 Twu), 3,55 (2H,
mrp.), 2,89 (3H, c¢); MS m/z 429,2 [M+H]*
N4- (2-MeTOKCUSTUII) —2— (2-MeTuJI- 1H-BeHsuMmIasoJi—1-1mj) —Né-
[4- (TpUdTOPMe TUII) GeHWII ] IUPUMUIOVNH-4, 6—OIMaM/H

g H AMP (MeraHosn-d4) 6 M.pm. 8,15 (1H, m, J=8 Tu), 7,67
(24, m, J =8,5 1™1), 7,59 (1H, @§mw, J=8 Tu), 7,53 (2H, @,
J=8,5 Tu), 7,26 (1H, ™M), 5,87 (1H, <¢), 3,58 (4H,
mrp.), 3,38 (3H, ¢), 2,87 (3H, c¢); MS m/z 443,1 [M+H]*
N4-[4- (mndTopMeTOKCH) beHMII] ~Nb— (2-MeTOKCUBTUII) —2— (2-
MeTuII—- 1H-0BeH3uvmnasosi—1-wuil) nupuMunoua-4, 6—oMaMmH

£ 1H AMP (500 MI'u, MeTaHosi-d4) O M.m. 8,06 (1H, m, J=7
Tu), 7,47 (1H, M), 7,38 (2H, @m, J=9 Tu), 7,15 (1H, M),
7,00 (2H, @m, J=9 T'u), 5,68 (1H, c), 3,28 (3H, c), 2,76
(3H, ¢); MS m/z 441,1 [M+H]*
2—= (2-MeTuJl-1H-0eH3uMmumazosi—1-mj) -N-[4-
(TpudTOPMETHII) QeHUII | IUPUMUIMH-4, 6—OMaMUH

- lH AMP (500 MI'u, MeraHoJji-da) & M.m. 8,13 (1H, M), 7,73
(24, @m, J=8,5 Tu), 7,61 (1H, ™M), 7,58 (2H, =&, J=8,5
rua), 7,29 (2H, M), 5,95 (1H, c¢), 2,89 (3H, c); MS m/z
385,1 [M+H]*
2-(5, 6—oupTop-2-MmeTmji- 1H-OeHzuMmuoasoJi—1-wmi) - N-[4-
(TpudTOPMETUII) GeHWII ] IUPUMUIVH—-4, 6—IVaMUH

€ 1H gMP (500 MTI'mu, MeTasHomn-d4) 0 M.m. 8,19 (1H, mm, J=11,

7,5 I'm), 7,¢7 (2H, @m, J=8,5 Tw), 7,6 (2H, @m, J=8,5
r«), 7,43 (14, g»pm, J=11, 7,5 Tu), 5,93 (1H, c¢), 2,9
(3H, ¢); MS m/z 421,1 [M+H]*
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2= (2-Metun-1H-mMmmnaz3o [4, 5-b]loupunusa-1-mi) -N-[4-
(TpHdTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—OVaMUH

1H AMP (500 MI'u, w™eTados-ds4) O M.nm. 8,61 (1H, oo, J=8,

' 1,5 Tu), 8,39 (1H, m, J=4 Tu), 7,65 (2H, @m, J=8,5 Tu),
7,57 (24, @mw, J=8,5 '), 7,28 (1H, npm, J=8, 4 Tu), 5,91
(1H, <¢), 2,97 (3H, c); MS m/z 386,2 [M+H]*
2-(5, 6—ouprTop-2-mMmeTmJi- I1H-0eHz3uMuoas0Ji—-1-mi) -N- [ 3-pTop-—
4d- (TpudTOopPMETMII) PEHWII ] IUPUMUIOMH-4, 6—OMaMIH
1H AMP (500 MI'u, MeTauos-ds4) 0 M.zm. 8,04 (1H, nm, J=11,
74 7,5 ru), 7,54 (14, n»om, J=13,5, 1,5 Tu), 7,44 (1H, T,
J=8,5 ), 7,32 (1H, @mm, J=11, 7,5 Tu), 7,24 (1H, &nz;,
J=13,5, 1,5 Tu), 5,81 (1H, c¢), 2,78 (3H, c); MS m/z
439,1 [M+H]*
N-[4- (TpudTopMeTI) beHnI] -2- (2, 5, 6—-TpuMeTHI—-1H-
OeH3MMMIOa30J1—1—WJI) IMPUMUOMH-4 , 6 - OMaMUH
H aMP (500 MI't, DMSO-ds¢) 6 M.m. 9,63 (¢, 1H), 7,91 (c,
79 1), 7,77 (m(AB), J=8,8 TIwu, 2H), 7,63 (n(AB), J=7,9
I'u, 2H), 7,34 (c, 1H), 6,92 (mmp.c, 2H), 5,85 (c, 1H),
2,79 (¢, 3H), 2,31 (¢, 3H), 2,26 (c, 3H); MS m/z 413,0
[M+H]*
N-[3-dTop-4- (TpudTopMeTHi) beHui] -2- (2-MmeTmi—-1H-
BeH3UMMIOa30JI-1—1WJI) IUPUMUIMH-4, 6—OMaMuH
H aMP (500 MI'wu, DMSO-d¢) & M.m. 9,90 (c, 1H), 8,05-
80 8,10 (m, 1H), 7,89 (m, J=14,2 Iu, 1H), 7,65 (T, J=8,7
ru, 1H), 7,57-7,62 (m, 1H), 7,41 (m, J=8,5 Tu, 1H),
7,20-7,28 (m, 2H), 7,05 (mmp.c, 1H), 5,91 (c, 1H),
2,82 (c, 3H); MS m/z 403,1 [M+H]"
2- (6-0poM—-2-MeTmJi- I1H-OeHzuMuOasoJi—1-mi) - N-[4-
(TpudTOPMETUII) QEeHWII ] IUPUMUIVH—-4, 6—IVaMUH
IH aMP (500 MI't, DMSO-dg¢) 6 mM.m. 9,68 (¢, 1H), 8,31 (m,
85 Jg=1,6¢ TITu, 1H), 7,73 (m(AB), J=8,2 Tu, 2H), 7,65

(n(AB), J=8,5 TI'u, 2H), 7,55 (m, J=8,5 Tu, 1H), 7,39
(gpm, J=8,5, 1,9 Iu, 1H), 6,97-7,07 (M, 2H), 5,87 (c,
1H), 2,83 (¢, 3H); MS m/z 463,0 [M+H]*
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2-(2, 6—ogumMmeTmJI- 1H-0eH3uMmoa30J—1-mi) -N-[4-
(TpHdTOPMETIUII) QeHWII ] IUPUMUIOVH-4, 6—OVaMUH

IH AMP (500 MI'u, DMSO-ds) & M.m. 9,63 (c, 1H), 7,88 (c,

86 1H), 7,74 (n(AB), J=8,5 T, 2H), 7,61 (m(AB), J=8,5
I'n, 2H), 7,44 (@, J=8,2 Iu, 1H), 7,04 (mm, J=8,2, 1,3
I'm, 1H), 6,93 (ump.c, 2H), 5,84 (¢, 1H), 2,77 (c, 3H),
2,34 (c, 3H); MS m/z 339,0 [M+H]*
2= (6-pTUII-2-MeTUII- 1H-0eH3MMIOa30JI-1-1J1) - N—- [ 4 -
(TpudTOPMETUII) QeHWII ] IUPUMUIVH—-4, 6—IVaMUH
IH AaMP (500 MI't, DMSO-ds) 6 mM.m. 9,68 (¢, 1H), 7,89 (c,
. 1H), 7,77 (m(AB), J=8,5 Tu, 2H), 7,61 (m(AB), J=8,8
r'u, 2H), 7,52 (m, J=8,2 Tu, 1H), 7,10 (mm, J=8,2, 1,3
T'u, 1H), 6,95 (mwp.c, 2H), 5,86 (¢, 1H), 2,81 (c, 3H),
2,64 (xm, J=7,6 T, 2H), 1,15 (v, J=7,6 Tu, 3H); MS
m/z 413,0 [M+H]*
2= (4, 6-oupTop-2-MmeTmJi- I1H-OeHzumMmunasosi—1-wmi) - N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—IVaMUH
H aMP (500 MIwu, DMSO-ds¢) & M.m. 9,68 (¢, 1H), 7,85
88 (zm, J=9,6, 2,0 I'y, 1H), 7,68-7,73 (m(AB), J=8,5 TIu,
2H), 7,61-7,68 (n(AB), J=8,8 TIua, 2H), 7,14 (7&;,
J=10,4, 2,2 Iy, 1H), 7,04 (ump.c, 2H), 5,89 (c, 1H),
2,83 (c, 3H); MS m/z 421 [M+H]*
2-(4, 6-oupTop-2-MmeTmJi- I1H-0eHzuMmuoasoJi—1-wmi) -N- [ 3-pTop-—
d- (TpudTOopPMETMII) PEHWII ] IMPUMUIOMH-4, 6—OMaMIH
IH aMP (500 MIwu, DMSO-d¢) & M.m. 9,92 (c, 1H), 7,80-
89 7,84 (m, J=9,5, 2,2 Tu, 1H), 7,80 (mom, J=14,0, 1,1 Tu,

1H), 7,66 (7, J=8,7 I'u, 1H), 7,38 (mm, J=8,5, 1,3 Tw,
iH), 7,16 (mm, J=10,4, 2,2 Twu, 1H), 7,11-7,16 (M, 2H),
5,91 (c, 1H); MS m/z 439 [M+H]"
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2=-{[2-(4, 6-oudpTop-2-MeTuji- I1H-OeHzuMumasos—1-wmi) —-6—-{ [4-
(TpudTOPMETIII) GEeHWMII] aMUHO } IMPUMUIOMH—-4-1JI] aMMHO } 2TaHOJI

lH AMP (500 MI'u, DMSO-ds¢) 6 mM.m. 9,69 (mmp.c, 1H), 7,83
(g, J=9,1 I, 1H), 7,70 (on(AB), J=7,9 Twu, 2H), 7,64

7 (n(AB), J=8,8 Iu, 2H), 7,15 (7m, J=10,3, 2,4 Tu, 1H),
5,96 (mmp.c, 1H), 4,83 (mmp.c, 1H), 3,59 (xB, J=5,7
I'u, 2H), 3,38-3,51 (M, 2H), 2,85 (c, 3H); MS m/z 465,0
[M+H]*
2= (6-pTeHUI-2-MeTuJI- 1H-0eH3uMmnIas30oJi—1-mj) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOIVH-4, 6—IVaMUH
H aMP (500 MI't, DMSO-ds¢) 6 mM.m. 9,68 (¢, 1H), 8,17 (m,
J=1,e6 Iu, 1H), 7,76 (m, J=8,5 I, 1H), 7,61 (m, J=8,8

91 r'u, 1H), 7,54 (m, J=8,2 Iu, 1H), 7,39 (mm, J=8,4, 1,4
I'u, 1H), 6,98 (mmp.c, 1H), 6,75 (gm, J=17,7, 11,0 Tu,
1H), 5,87 (¢, 1H), 5,64 (mm, J=17,7, 0,0 T'u, 1H), 5,13
(pm, J=11,0, 0,9 Twu, 1H), 2,82 (c, 1H); MS m/z 399
[M+H]*
2= (2-uurJjonponui-6-prTop-1H-ummunaszso [4, 5-b] nupnaona-1-
mi1) —N- [4- (TpudTOopMe TIUII) QeHWJI | IUPUMUIOVH-4 , 6—OMaMUH

92 1H AMP (500 MI'u, wMeradosi—-ds4) O M.nm. 8,37 (1H, mom, J=9,
3 I'u), 8,3 (1H, ™), 7,72 (2H, »m, J=8,5 Tmu), 7,6 (2H,
n, dJ=8,5 Iu), 5,96 (1H, c¢), 1,33 (2H, M), 1,19 (2H,
M); MS m/z 430,1 [M+H]*
2-(6-pTop-2-MmeTmJi-1H-ummunmaszo [4, 5-b]oupuaonu-1-mi) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOIVH-4, 6—IVaMUH

54 IH AMP (500 MI'u, wMeTasHos-d4) & M.n. 8,52 (1H, nom, J=9,

3 ru), 8,33 (1H, @mm, ™), 7,65 (2H, @m, J=9 Tu), 7,60
(2H, &m, J=9 Iu), 5,95 (1H, c¢), 3,00 (3H, c); MS m/z
404,2 [M+H]T
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N-[4- (nudTopmMeTOKCH) —3—-dTOopdbeHMII] —-2- (5, 6—nudTop—-2-
MeTuiI—- 1H-0eH3uMmnasosi—1-wuil) DupuMuaouH-4, 6—omMaMm1H

1H AMP (500 MTI'u, MeTasomn-d4) 0 M.m. 8,19 (1H, mom, J=11,

T 7,5 Im), 7,53 (1, z»mm, J=13, 2,5 Tu), 7,44 (1lH, &nzm,
J=10, 7,5 Tw), 7,23 (2H, ™M), 5,86 (1lH, c¢), 2,89 (3H,
c); MS m/z 437,1 [M+H]*
N-[4- (nudpTopmeTOokKCH) beHMII] —2—- (5, 6—nudpTop—-2-MeTmJi—1H-
BeH3UMMIa30JI- 1 —1JIl) IUPUMUINH-4, 6—OMaMmuH

102 H AMP (mMeTaHosi-d4) O M.pm. 8,18 (1H, nom, J=11,5, 7,5
ra), 7,44 (2H, m, J=9 Tu), 7,40 (1H, g»nm, J=11,5, 7,5
ra), 7,14 (2H, @m, 9 Tu), 6,77 (1H, T, J=75 Tu), 5,79
(1H, <), 2,87 (1H, c); MS m/z 419,1 [M+H]*
2- (2-umrJjonponuin-6-prTop-1H-ummunaszso [4, 5-b] nupuaona-1-
i) —-N-[4- (nudTopMEeTOKCH ) PEHWII ] IMPUMUIONH—4 , 6—OMaM1H

103 IH AMP (500 MI'u, w™erauosi—-ds) & Mm.nm. 8,38 (1H, mm, J=9,
3 T'u), 8,29 (1H, M), 7,5 (2H, @m, J=9 T'u), 7,14 (2H, &,
J=7 Tu), 6,78 (1H, T, J=75 Tu), 3,4 (1H, M), 1,3 (2H,
M), 1,17 (2H, M); MS m/z 428,1 [M+H]"
2-(6-xJjop-2-MeTuJi- I1H-umunpaszso [ 4, b-b ] nupnaonu-1-wui) -N-[4-
(TpudTOPMETIII) GeHWII ]| IUPUMUIOVH-4, 6—OVaMUH

104 | 1H aMP (500 MIwu, wmeradosi-ds4) O M.m. 8,77 (m, J=2,21 Twu,
1#), 8,43 (m, J=2,21 Tu, 1H), 7,60 (m, J=6,94 Tu, 4H),
5,91 (¢, 1H) 3,05 (¢, 3H); MS m/z 420,1 [M+H]"
2-(6-xJjop-2-stun-1H-mMmunazo [4, 5-b] oupuomua-1-mi) -N- [4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOIVH—-4, 6—IVaMUH

o5 1H AMP (500 MI'u, MetTauos-d4) 0 M.Im. 8,66 (m, J=2,52 T,

lH), 8,38 (m, J=2,21 ITu, 1H), 7,62 (gm, J=19,50, 9,50
I, 4H), 5,92 (¢, 1H), 3,48 (xB, J=7,60 TITu, 2H), 1,39
(v, J=7,41 T'u, 3H); MS m/z 434,1 [M+H]*
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2— (2-MeTmi-1H-0eHz3uMMOaz30JI-1-mJj) —N- [4-
(MeTUJICYJIbQaHWII) QeHWII ]| IUPUMUIOVH-4, 6—OVaMUH

IH AMP (500 MI'u, auneton-de) © M.nm. 8,45-8,50 (1H, <)

Hee 8,25-8,30 (1H, ™M) 7,55-7,59 (1H, ™M) 7,50 (2H, c) 7,32
(24, <¢) 7,17-7,25 (2H, M) 6,24-6,33 (2H, M) 5,92 (1H,
c) 2,51 (3H, c) 2,07 (3H, c); MS m/z 363,2 [M+H]*
2-[2- (1-MeTuJIUMKJIOOPONMI) —1H-0eH3uMmuoasoj—1-mjg] -N- [4-
(TpudTOPMETUII) QeHWII | IUPUMUIOIVH-4, 6—IVaMUH
147 1H aMP (500 MIu, aunetoH-de) ©& M.nm. 8,72-8,80 (1H, <)
7,66-7,76 (3H, ™M) 7,46 (3H, &m, J=0,63 Tu) 7,08 (2H, <)
6,18-6,28 (2H, M) 5,97 (1H,c) 1,30 (3H, c¢) 1,10 (2H,
c) 0,61 (2H, m, J=2,21 Tu); MS m/z 425,2 [M+H]+
N-[4- (nudTopmMeTOoKCH) eHMII] —2— [2— (1 -Me TUJILMUKJIIOIIPOINII) —
1H-6eH3MMMOa30J-1-MJI] IMpUMUOMH-4 , 6—OMaM/H
1H AMP (500 MTIwu, atetoH-ds) & M.nm. 8,49 (1H, c) 8,16-
148 8,20 (1H, ™M) 7,55-7,60 (3H, ™M) 7,15-7,23 (4H, M) 6,94
(14, =T, J=75,00 I'u) 6,27 (2H, mup.c) 5,92 (1H, c) 3,32
(2H, B, J=7,57 Tu) 1,34 (3H, T, J=6,90 TI1u),; MS m/z
423,3 [M+H]*
2= (2-5TUy-1H-0eH3muMMIa30JI-1-1mJ1) - N—- [4-
(TpudTOPMETHII) QeHUII | IUPUMUIMH-4, 6—OMaMUH
H sAMP (500 MI'u, DMSO~de¢) & Mm.m. 9,66 (c, 1H), 7,96-
153 8,10 (m, 1H), 7,73 (m, J=8,83 Tu, 2H), 7,58-7,04 (M,
3H), 7,18-7,26 (M, 2H), 6,96 (mup.c, 2H), 5,88 (c,
1H), 3,22-3,29 (m, 2H), 1,29 (v, J=7,41 Tu, 3H); T.IJI.
183-185 ; MS m/z 415,4 (100) [M+H]*, 416,4 (30)
N-[4- (nudTopmMeTOokCH) beHMII] —2— (2-3TuiI-1H-0eH3MMMIa30J1—
1-wmy) nupuvmaomH-4, 6—-OMaMUH
IH AMP (500 MTIwu, atetoH-ds) & M.nm. 8,49 (1H, c) 8,16-
156 8,20 (1H, ™M) 7,55-7,60 (3H, ™M) 7,15-7,23 (4H, M) 6,94

(l1H, T, J=75,00 T'u) 6,27 (2H, mmp.c) 5,92 (1H, c) 3,32
(2H, B, J=7,57 ITu) 1,34 (3H, T, J=6,90 Twu); MS m/z
397,2 [M+H]T
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N-[4- (nudTopmMeTOKCH) —3—-pTOopdeHmII] —2- (2-sTHi-1H-
OeH3UMMIa30JI- 1 —WJI) IUPUMUINH-4, 6—OMaMUH

1H AMP (500 MIwu, ametoH-ds) ©& m.m. 8,71 (1H, c) 8,13-

157 8,18 (1H, M) 7,68-7,75 (1H, ™M) 7,57-7,62 (1H, M) 7,26-
7,35 (2H, M) 7,16-7,25 (2H, M) 6,94 (1H, T, J=73,80
I'm) 6,36 (2H, c¢) 5,98 (1H, c¢) 3,33 (2H, xB, J=7,60 I'm)
1,35 (3H, T, J=7,90 T'u); MS m/z 415,2 [M+H]*
2-[2- (MmeTuJICcyJbQaHui) —1H-0eH3uMmuoa30oJ—1-mj] -N- [4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH—-4, 6—IVaMUH
IH AMP (500 MIwu, auetoH-de¢) O M.m. 8,85 (mmp.c, 1H)

182 8,38 (m, J=7,88 I, 1H), 7,83 (m, J=8,51 T'u, 2H), 7,66
(n, J=8,51 T4, 2H), 7,56 (m, J=7,57 T'u, 1H), 7,23 (Tm,
J=7,57, 1,26 Tu, 1H), 7,13-7,19 (M, 1H), 6,41 (mup.c,
2H), 6,02 (¢, 1H), 2,63 (c, 3 H); MS m/z 418,3 [M+H]*
2— (2-MeTui-1H-6eH3uMMOaz0JI—1-1mJj) —N- (4-
MeTMJIQOEHWIT) INPUMUIVH—-4 , 6—IVaMUH

o6 1H AMP (500 MI'u, wmeradosi—-d4) & M.pm. 8,13 (1H, mM), 7,58
(14, ™M), 7,3-7,25 (4H, ™M), 7,13 (1H, nm, J=8 Tu), 5,81
(1, ¢), 2,86 (3H, c¢), 2,31 (3H, c); MS m/z 331,1
[M+H]*
N- (4d-mMeToxkcubeHMII) —2— (2-MeTuJI- 1H-OeH3uMMIa30J1—1—
W) IMPpUMUOMH-4 , 6—OVaMVH

197 1H AaMP (500 MI'u, wmerasos-d4) & M.nm. 8,13 (1H, m), 7,58
(14, ™M), 7,33 (2H, m, J=9 Ia), 7,27 (2H, M), 6,94 (2H,
n, J=9 ru), 5,72 (1H, <¢), 3,81 (3H, c), 2,86 (3H, c);
MS m/z 347,1 [M+H]*
N-[4- (auMeTHUIIaMUHO ) beHUII] —2- (2-MeTuJI- 1 H-0eH3MMIa30J1—
1-wmy) nupuvmaomH-4, 6—-OMaMUH

o5 1H AMP (500 MI'u, w™erasos-d4) & M.m. 8,12 (1H, mM), 7,58

(1H, M), 7,27 (2H, M), 7,22 (2H, »m, J=9 Tu), 6,81 (2H,
o, J=9 ru), 5,67 (1H, c¢), 2,92 (6H, c¢), 2,86 (3H, c);
MS m/z 360,4 [M+H]*
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N- (1, 3-0eH30OMOKCOJI-5-1JI) —2- (2-MeTuJI- 1H-0eH3MMIa30JI~
1-wmi1) nupuMmaomH-4, 6—OMaMUH

H AMP (500 MIwu, DMSO-d¢): O M.m. 9,04 (1H, c), 8,20-
8,17 (1H, ™), 7,61-7,58 (1H, ™M), 7,27-7,21 (2H, M),

20 7,15 (1, m, J=1,8 Iu), 6,91 (1H, »n, J=8,2 Iu), 6,86
(14, mm, J=8,2,1,8 Twu), 6,76 (2H, br c), 6,03 (2H, c),
5,72 (1H, «¢), 2,84 (3H, c¢); mT.ja. 1l66-167; MS m/z
359,1 [M+H]*
N- (2, 2-gudTop-1, 3-6eH30OMOKCOJI-5-1J) —2—- (2-MeTnin-1H-
OeH3UMMIa30JI-1—1JI) IUPUMUINH-4, 6—OMaMmuH
H aMP (500 MIwu, DMSO-de): O M.m. 9,40 (1H, c¢), 8,13
206 (14, nm, J=7,0, 1,2 ™1y, 7,71 (1H, @m, J=2,1 Tu), 7,61
(14, »nm, J=7,0, 1,2 Tu), 7,38 (1H, @m, J=8,6 Tu), 7,28-
7,20 (3H, M), 6,88 (2H, br c¢), 5,79 (1H, c¢), 2,83 (3H,
c); T.rr.: 141-142; MS m/z 397,1 [M+H]*
N- (3-dTop—-4-MeTOKCUDeHWUII) —2— (2-MeTuJI- 1 H-0eH3MMIa30J1—
1-wmy1) nupuMmaomH-4, 6—-OMaMUH
H AMP (500 MIwu, DMSO-de): O M.m. 9,19 (1H, c), 8,18-
207 8,15 (1H, M), 7,62-7,59 (1H, ™), 7,50 (1H, mm, J=13,6,
2,2 Iu), 7,28-7,13 (4H, ™), 6,82 (2H, mup.c), 5,76
(l1H, c¢), 3,85 (3H, c¢), 2,84 (3H, c); T.mJg.: 233-234;
MS m/z 365,2 [M+H]*
N- (6-MeTOKCUIIUMPUIONH-3-U1JI) —2- (2-MeTuJI- 1H-6eH3M1Ia30JI—
1-1my1) nupuMvmomH-4, 6—-OMaMUH
H aMP (500 MIwu, DMSO-de¢): O M.m. 9,10 (1H, c¢), 8,24
208 (14, n, J=2,6 Tu), 8,14 (1H, nom, J=8,4, 1,2 Tu), 7,84

(14, mnm, J=8,8, 2,7 Tu), 7,59 (1H, @mm, J=8,4, 1,5 Tu),
7,27-17,20 (2H, ™M), 6,85 (1H, n@n, J=8,8 Tu), 6,80 (2H,
mip.c), 5,69 (1H, «<¢), 3,87 (3H, c¢), 2,80 (3H, <cC);
T.rgr.: 11,8-119; MS m/z 348,2 [M+H]T
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N- (4-xjopbenHn) —2- (2-MeTuJI- 1H-O0eH3uMMOas30J1— 1 -

WJI) INPUMUIOVH—-4, 6—OVaMUH

209 1H AMP (500 MI'u, wMerasosi—-ds) & M.pm. 8,11 (1H, mM), 7,58
(14, ™M), 7,45 (2H, »m, J=9 Tu), 7,28-7,23 (4H, M), 5,83
(1H, ¢), 2,85 (3H, ¢); MS m/z 351,6 [M+H]*
4-{[6-aMmHO-2- (2-MeTmJI- 1H-0eH3MMIa30J~ 1 —WJI) IUPYUMAOWUH—
4-mi1] aMMHO } OeH30HUTPUII

210 1H AMP (500 MIw, w™MeTaHojs-d4) O M.m. 8,1 (1H, M), 7,75
(24, @mw, J=9 1), 7,61 (3H, M), 7,28 (2H, M), 5,95 (1H,
c), 2,88 (3H, c¢); MS m/z 342,3 [M+H]*
2—= (2-MeTmi-1H-06eHz3uMMOaz0JI-1-1Jj) —N- (4-
HUTPpOOEeHWIT) IUpUMHUIVH-4, 6—OnaMmuH

211 IH AMP (500 MI'u, Meradosi—-J4) & M.nm. 8,16 (2H, M), 8,12
(1H, ™M), 7,79 (2H, M), 7,62 (1H, M), 7,29 (2H, w™m),
5,99 (1H, c¢), 2,90 (3H, c); MS m/z 362,3 [M+H]*
N- (4-BpomMmbeHns) —2- (2-MeTuJI- 1H-O0eH3mMmOasoJ—1 -
WJI) INPUMUIOVH=-4 , 6—IVaMuH

212 1H AMP (500 MI'u, wmerasosi—-ds4) & m.pm. 8,11 (1H, ™M), 7,59
(1H, ™M), 7,42 (4H, M), 7,27 (2H, M), 5,84 (1lH, <),
2,86 (3H, c); MS m/z 397,0 [M+H]"
2— (2-MeTuJI-1H-0eH3uMMumaz3oJ—-1-mj) -N-[4-
(TpudTOPMETOKCH ) eHWII ] IMPUMUOMH-4 , 6—OVaM/H

51 1H AMP (500 MI'u, wmerasos-d4) & M.nm. 8,11 (1H, wm), 7,57
(14, ™), 7,54 (2H, m, 9 Tu), 7,24 (2H, M), 7,19 (2H,
n, J=9 ru), 5,84 (1H, S), 2,85 (3H, c¢); MS m/z 401,0
[M+H] T
N-[4- (nudTopmMeTOoKCH) beHMII] —2— (2—-MeTuJI- 1H-OeH3MMIa30J1—
1-1my) nupuvmaomH-4, 6—-OMaMUH

534 1H AMP (500 MI'u, wMerauos-d4) & M.pm. 8,11 (1H, mM), 7,57

(14, ™), 7,45 (2, m, 7 Tu), 7,25 (2H, M), 7,09 (2H,
n, J=9 T'u), 5,48 (1H, S), 2,85 (3H, c); MS m/z 383,1
[M+H]*
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N-[4- (nudpTopmMeTOoKCH) —3—-dTOopbeHMII] —2- (2—-MeTmJI—1H-

OeH3UMMIa30JI-1—WJIl) IUPUMUINH-4, 6—OMaMUH

235 1H AMP (500 MI'u, wmeTanoJsi-ds4) O M.zm. 8,10 (1H, M), 7,58-
7,54 (2H, M), 7,27-7,14 (4H, ™M), 5,47 (l1H, c¢), 2,85
(3H, ¢); MS m/z 401,0 [M+H]*
N- (4-xJopdenust) -2- (6-pTop—-2-MeTuii—- 1H-OeH3uMmunasoj—1-
W) IMPYMUIOVH-4 , 6—OIVaMUH
H AMP (500 MIw, auetosH-de¢) O M.m. 8,59 (¢, 1H), 8,05
263 | (gm, J=2,52, 10,40 Tu, 1H), 7,47-7,61 (m, 4H), 7,31-
7,42 (m, 2H), 6,92-7,08 (M, 1H), 6,37 (mup.c, 1H),
5,93 (¢, 1H), 2,77-2,88 (M, 3H); T.mja.: 183-185; MS
m/z 369,0 [M+H]*
2-(6-0Top-2-MeTmJi- I1H-0eHzuMuOasoJi—1-wmi) —N- (4-
MeTMJIOEHWIT) INPUMUIVH—-4 , 6—IVaMUH
H AMP (500 MI'u, auetoH-de) O M.m. 8,37 (mmp.c, 1H),
Sed 8,10 (mm, J=2,52,10,40 Iu, 1H), 7,52 (mm, J=5,04, 8,83
I'n, 1H), 7,34 (m, J=8,20 Tu, 2H), 7,18 (m, J=8,20 Tu,
2H”H), 6,94-7,07 (m, 1H), 6,27 (mmup.c, 2H), 5,82-5,96
(m, 1H), 2,85 (¢, 3H), 2,32 (c, 3H); T.ma.: 210-212;
MS m/z 349,0 [M+H]*
N-[4- (ouMeTUJIaMMHO) beHMII] —2- (6—-dpTop—2-MeTnJI— 1H-
BeH3MMMIa30JI—1-1JI) nupuMmuonuH-4, 6—-nomamMmuH
1H aAMP (500 MIwu, auetonH-dsg) & M.m. 8,11-8,16 (M, 1H),
266 8,07-8,10 (m, 1H), 7,47-7,56 (M, 1H), 7,23 (m, J=9,77

I, 2H), 6,94-7,05 (M, 1H), 6,79 (m, J=8,83 ITu, 2H),
6,09-6,25 (mwup.c, 2H), 5,67 (c, 1H), 2,94 (c, 6H),
2,85 (¢, 3H); T.rwr.: 122-125; MS m/z 378,0 [M+H]*
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- (4d-xJop-3-dTOopdbeHni) —2- (6-pTop—-2-MeTUJI—- 1H-
OeH3UMMIa30JI-1—WJIl) IUPUMUINH-4, 6—OMaMUH

1H AMP (500 MIwu, aueton-de¢) o M.nm. 8,80 (¢, 1H), 8,03
(nm, J=2,52,10,09 I, 1H), 7,67 (om, J=2,36, 11,82 TIwu,

2ot 1H), 7,54 (mm, J=5,04, 8,51 ITu, 1H), 7,44 (7, J=8,67
I'n, 1H), 7,27-7,37 (m, 1H), 6,95-7,09 (M, 1H), 6,46
(mp.c, 2H), 5,99 (¢, 1H), 2,85 (c, 3H); T.ma.: 225-
227; MS m/z 387,0 [M+H]*
2-(6-0pTop-2-MeTmJI- 1H-0OeH3uMMUOas30JI—-1-1J) —N- (3-
MeTMJIQEeHWII) INPUMUIOIVH-4, 6—OVaMUH
H AMP (500 MI'u, auertoH-ds) O M.m. 8,37-8,52 (M, 1H),
Ses 8,14 (mm, J=2,68, 10,25 Tu, 1H), 7,55 (mm, J=5,20,

8,67 Iw, 1H), 7,40 (ump.c, 1H), 7,22-7,30 (M, 2H),
7,00-7,11 (m, 1H), 6,94 (m, J=6,62 I'u, 1H), 6,27-6,40
(c, 2H), 5,91-6,06 (¢, 1H), 2,89 (c, 3H), 2,34 (c,
3H); T.rr.: 203-205; MS m/z 349,0 [M+H]"

- (2, 2-oudTop-1, 3-6eH30OMOKCOJI-5-1JI) —2—- (6-pTOpP—-2-—
MeTmJI- 1H-0eH3uMmUOas0oJi— 1 —Wil) INPpUMUIOVH-4, 6—OaMUH

1H AMP (500 MIwu, auetosH-de) O M.m. 8,62 (¢, 1H), 8,04
269 | (gm, J=2,52, 10,40 Iu, 1H), 7,56 (m, J=1,89 Iu, 1H),
7,53 (mm,J=5,04, 8,83 Iwu, 1H), 7,21-7,29 (M, 2H),
6,97-7,05 (m, 1H), 6,38 (wmmp.c, 2H), 5,91 (c, 1H),
2,83 (¢, 3H); T.wi.: 212-215; MS m/z 415,0 [M+H]*

pumep 9
2= (2-MeTnnnupaszoJio [1, b—a]l nupuonu-3-mj) -N- [4-

(TpudTOpMeTUII) beHMII ] TUPpUMUIVH—-4, 6—-ouraMuH (CoennHeHne 154)

NBoc, :;Z¥~Q NBoc2 NHz
“\N O/B
HN N4i\CI /l;?EZiﬁ TFA HN /L;%Ef;
Pd,dbas, [:i:] [:i:]
PCysa,
CF3 ;Eig;

Cmeck 2-MeTuJi-3-(4,4,5,5-TterpameTruii—-1, 3, 2—-guokcadbopojiaH—2-

wi) nupaszoJo[1l, b—alnupunmuua (53 M1, 0,205 MMoJb), IOU-TpeT-OyTHUII
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2=-xXJI0p-6- (4- (TpUdTOPME TIJII) PEHUIIAMUHO ) INPUMUIVH— 4 —
WIMMMHOOUKapOoHaTa (110 MT, 0,225 MMOJIB ) ,
Tpuc (IMbOeH3MIMOeHalle TOH) ounajanusg (0) (18 MI, 0,02 MMOJIb ) ,
TpULUUKIIOTekcunpocomuHa (14 wMr, 0,051 wMvmosis) u  docdhaTa kKajausd
(87,0 wmr, 0,41 wMMOJIB) B IMOKcaHe (3,5 wMia) m Bome (0,1 wJ)
oerasypoBajiM [OIpM IIOMOWM IIPOOYBaHUA aplOHOM M 3aTeM HaTlpeBalu
npu 85°C B TeueHMe 3 UYacoB. PacTBoOp oxJjaxialu ¥ (OUJIbTPpOoBaJIU
yepes cJo¥ uenTa. dMIbTPaT KOHIUEHTPUPORBAJM U OUMIAJIM IIPU
IIOMOIM KOJIOHOUHOM XpoMaToTpadur Ha CcumkKarejle C I[IOJyYeHVeM
TpeT—- 0y TUJI 3, 3-ouMeTMJIOyTaHOMJI (2— (2-MeTuInmMpasoJo [1, b-
almmpuomvH-3-mi) —6- (4- (TpudpTOpPMEe TUII) eHUIIaMVHO ) ~IIMPUMUIOIVH—4—

i) kapbamaTa (25 M, 21%) B BMIe IIPO3pPadHOTO Macja, KOoTopoe

pPacTBOpPAIM B IOuxJopMeTaHe (1 mi) m obpabaTHBaJIM Opu nomomm TEA

(0,1 M) mpm 0°C. IIOJIYUYEHHYID CMeCh IIepeMellMBaJM IIpYM KOMHAaTHOM
TeMIlepaType B TeueHMe 4 UYacCOB. PacCTBOPUTEJIL KOHUEHTPUPOBAJIU U
OoCTaBlleecsd BEMEeCTBO pacnpeneyanm MeXIy 3TUJIalleTaToOM u
HaCHIMEHHEM pacTBopoM NaHCOz. OpraHMUYeCKMM CJIOM OTHEJIAIM, CYMWUJIHU
Han NazS0s4, 3BaTeM QMIbTpOBaIM U yhapubaiu. OcCTaBlleeCd BeIeCTBO
pacTUpaJM B I[IOPOWOK C STUJIOBEM 30MPOM C IIOJYyUYeHMEM YyKas3aHHOTO B
3aT0JIOBKEe COeIMHEHMS B BMIE XeJITOT'O TBepIOoI'o BellecTBa (8 wMr,
50%) .

lH aMP (500 MI'u, aueroH-de) 6 M.m. 8,55 (m, J=8,8 I'u, 1H),
8,42 (mmp.c, 1H), 8,37 (m, J=6,6 Iu, 1H), 7,70 (m, J=8,8 TImu,
2"y, 7,50 (@, J=8,5 I, 2H), 7,13 (mpom, J=8,4, 7,3, 0,8 TIw,
1H), 6,77 (Tm, J=6,6, 1,6 Tu, 1H), 5,82 (mmp.c, 2H), 5,77 (c,
1H), 2,66 (c, 3H); MS m/z 385,3 [M+H]*.

IOTIOJIHUTEJILHEE COeIMHeHuda odopmysu (I) wim  ux  dopwma,
ONMCaHHLEe B HacToAmen 3adBKe, MOTY'T BHITH IOJIyUEeHH B
COOTBETCTBUM C HOpolenypol IlpuMmepa 9 C MCHOJNb30BaHMEM MNOOXOIAMMUX

MCXOIOHEIX BeleCTB, pPeal'eHTOB U yCJ'IOBI/Iﬁ pPearumm.
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Coenuu
HasBauue M OaHHHE
eHue
N-[4- (TpudTopMeTnil) beuni] -2- (1, 3, 5—-TpumeTusi—1H-
ompasoJ—-4-wui) oupuMnuIna-—4, 6—-ouaMmuH
H AMP (500 MI'i, CDCls) & m.m. 7,54 (2H, m, J=8,7 Tu),
70 7,48 (2H, n@m, J=8,7 Iwu), 5,86 (l1H, c), 5,60 (2H, v
mvp.), 3,73 (3H, <), 2,53 (3H, <), 2,50 (3H, c);
T.r1. 270-271°C; MS m/z 363,0 [M+H]*
pumep 10

5-pTop-2- (6-dpTOP-2-MeTUII-1H-06eH3UMMIa30J—1-wmj) -N- (4-

MeTOKCUPEHWIT) IMPUMUIOVH-4, 6—-ouamMmuH (CoenmuHeHue 179)

Y

OH
F 8TONH, POCl;
Joome — YN

|
MeO,C” “COMe i o N/)\S/ PClg (kar.)

MeOH

Cl Cl
F MPS F

N o l'\N
cl lN/)\S/ son. MeOH N//l\,/S\\/

Cranusa 1. K pacrBopy coiu MeTuiakapOammumMmmoTmoaT— (H2S04) 1/2
(45,90 1, 0,33 mMomb) ¥ JDuMeTus 2-dTopmMaJioHaTa (45,03 1©, 0,30
MOJIb) B MeOH (450 ™) mpu 0°C MemJjieHHO nHoOaBJIAIM MeTOKCUI
HaTtpuda (4,37M pacteop B MeOH, 226 w™ia, 0,99 wmosps). CMechb
IepeMelMBalM B TeueHMe 16 YacCOB IMNIpM KOMHATHOM TeMIepaType.
PacTBOp KOHUEHTPUPORBRAJM I[IPK I[IOHWXEeHHOM IaBJieHUuM. IlOJIydeHHYI
CYCIIEH3UD paszbaBigaIn BOOOM (50 MJI) u MIOOKMCIIAIN oo
OPUOIIU3UTEJIBEHO PH 2 C  MCIOJBE30BaHUEM 6H pacTeBOpa HC1.
[IoJIydeHHE OCamoK cofupalaM, [OPOMEBaJIM BONOM ¥ CYNMIM TIOT
BaKyyMOM C IIOJIydeHueM 5-pTop—-2- (METUIITHO) IUPUMUIVH-4, 6—OuoJia
(46,85 T, 88%).

K pacTtBOpy b5-0TOp-2- (MeTUITHO) IUpuMMUIuH-4, 6—nuoja (13,2 1,
74,9 mvMoJib) B POCls (60 Mj) moGaBJasiM KaTalMTUUECKOe KOJIMUECTBO
PCls (60 wmr). Cmecb HaTpeBanmu mpu 100°C B TeueHue 16 UYaACOB WU

3aTeM KOHLEHTPpMPOBaJIN Inpn ITIOHMXEHHOM OJaBJIEHVN . B CMeCH
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OCTOPOXHO noBaBJjaaM JensHyio Bony (150 wi) . TIoJIydeHHHM oOCaloK
yOaJjgaay OpY IIOMOmMM QUIbTpallMyM, OPOMBIBaJIM BOIOM, 3aTeM CYyNMIM B
aTMocoepe asora C [IOJIYYEHMEM 4, o-nuxJjop-5-dpTop-2-
(MeTuJITHO ) IupuMMIvHa (13,5 1, 85%).

K pacTrBOopy 4, 6-guxjop-5-0Top—-2- (METUIITHO) IUpUMUIMHa (12,4
r, 58,8 wMmMmoss) B MeOH (150 w™iI) moGaBisaAlIM INepPOKCUMMOHOCYJBOAT
kaJma (2KHSOs ‘KHSO4 K2S04) (108,7 o, 176,4 w™mMvoJer) u BOmy (70
M) . CMechb TIIepeMemMBaJIM B TeueHMe 6 UYacoB TIIPM KOMHATHOM
TeMIlepaType. CoJib yoaJjsanayu  [Opu  [IoMoWM  QUIIbTpaluy, 3aTeM
OpoMEIBaJIM HOpu nomMomm MeOH nmo Tex 1[op, IHDOKa OoJiblle HUKAKOI'O
oponoykKTa He  HabIoIalloch. O0BLeOVMHEeHHYK  OpraHMUeCKyl  CMeChb
KOHLUEeHTPUPOBAJN, 3aTeM B CMeCh O0o0aBJAJaM JIeldHYy BoOoy C
IoJIydeHVeM ocalka, KOTOPHM OUIBTPpOBaAIM U IHIPOMHBAJIM BOIOMN.
TeBeploe BeWleCTBO CYyWWJIM B aTMochepe as0Ta C I[HoJydeHreM 4,6-
OUXJIOP—5-0Top—-2— (MeTUJICYJIEOQOHWIT) INPUMUINHA B BUIE ©eJjioro

TBepmoTro BemecTBa (14,6 1, 99%).

cl
. Cl
Ho g \)N\ F r
H,N F H F _ SN
HOAcC |
:©/ \ :©/ o N Sodle cl N//I\N

H,N N | g

NaH, ' N

20% DMF/THF

Cramusa 2. PacrBop 4-dTopbenszomn-1,2-numammHa (3,78 1, 30
MMOJIL) B YKCycHOM kmucjiore (10,0 M) HarpeBaJM B MUKPOBOJIHOBOM
rneuy B TeueHre 1 uyaca npu 180°C. CMechb KOHIEHTPUPOBAJIU IIpU
[IOHVMDKEHHOM HAaBJIEHUM M pPacTUpaliM B IIOPOIOK C OUDTUIIOBHM 30UMPOM C
[IOJIy4YEeHVEM 6-dbrop-2-MeTmyi—-1H-0eH30 [d]uMmOaszsoia B BUIE
KOPMYHEBATOTO TBeploro BemecTBa (4,31 r©, 88%).

K pacrBOopy 6-0TOop-2-MeTmJi-1H-06eHz0[d]uMmmupmaszsona (2,31 1,
15,4 mmvoJsis) B THE (50 M) m DMF (10 mi1) npu -78°C mobamianan 60%
NaH (648 wMr, 16,2 wMMOJIB) . CMech TIepeMellMBaJiM B TeUueHUe
npubam3nuTenabHo 10 MMHYT OpM KOMHATHOM TeMIepaType. B CMeCh IIpHU
-78°C pmoGaBiaanu 4, 6-OUXJIOP-5-0Top—-2- (MeTMUJICYJILOOHNUII) INPYMAIMH
(3,74 ©, 15,3 MMOJBb) OIHOM IOpLMeMN, 3aTeM CMecChb IIepeMellVBaJiu
npu -78°C B TeuenHme 15 MuMHYT. PeakKUMOHHYI CMeCh Tacwuiau opu 1M

pacreopoM HC1l (18 MJI) ¥ HeOUMIEHHYK CMeChb 3BKCTpalMpoBaJiX IIPU
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nomvomu EtOAc (200 M) . OpraHMUEeCKMM CJIOM KOHLUEHTPUPOBAJM IIpU
T[IOHVDKEHHOM OaBJIEeHUN u OuMIaJIn npu [IOMOIIN KOJIOHOUYHOM
xpoMaTorpadum (5~30% EtOAc/TekcaH) c HnojgyuyeHmem 1- (4, 6-IUXJIOP-—
5-0TOPIUPUMUONH-2-WJI) —6—dTOop—-2-MeTuJji—-1H-0eH30 [d] uMmIaszoia B
BuOe OeJloro TBepHmoro BemecTBa (1,83 1, 38%).

Cl NH,

) el Ff\i@m

BO,CI,H NH,OH HN N

)\
@ “EoH © @ DMSO
F

O.
Cramnuga 3. CMecCh 1-(4, 6-guxjop—-5-0TOPIUPUMUIONH-2-MJI) — 06—
bTop-2-mMeTuii-1H-0eH30 [d] - MMM a30Ja (63 wMrT, 0,2 w™MmoOJIB) U 4-

MeToKCcHMaHmIMHa (49 mr, 0,4 mMmonb) B EtOH (1 MII) HOepeMemMBalv B

TeueHMe 1 uyaca mnopu 60°C. Ocamok NoOJy4YaIM OyTeM HoOaBJIeHUS BOIH
(10 MJII) . [MponyxkT (6—-xJop-5-pTop-2- (6-dpTOop—-2-MeTMJI-1H-
Benzo [d]luMmnazos—1-mi) -N- (4-MeTOKCUPEHWIT) ~TIMPUMUIOMH—-4 - aMVH )
yOaJgaay IOpKY IIOMOmMM QUIbLTpalMM M HEeCKOJIBKO pas3 [IPOMEEBRaJM BOIOM.
[ToJIyYeHHEIM HeOUMIeHHHEIN 6-xJop-5-pTOopP-2- (6—-pTOP-2-MeTMJI-1H-
BeHzo [d]mMvmnaszoi—1-mi) —N- (d-MeTOKCUPEHWIT) IUPUMUIONH-4 - aMH
MCIIOJIb30BAJIM Ha CcJlefdyplell cTaluy 0es3 OONOJIHUTEJIbHOM OUMCTKMU.

K HeouMmeHHOMY IMIPOIOYKTY B IMCO (5 mj) moBamBiasam 14M BOIOHHM
pacTBOop NH4OH (3 w™j). CycCIOeHIVMPOBaHHYKR CMeCch HarpeBaJM B
Teuenmre 18 wuacor npu 100°C mo Tex T1op, IIOKa BCe MCXOIHBEE
BelleCcTBa He OBUIM M3PaCXOHOOBAHEH. Ilocjle OXJIaXIDeHMs IO KOMHAaTHOM
TeMIIepaType B CMechk pobaBiagaiam Bomy (10 M) ¢ oBpa30BaHUEM
ocanka. OcCamok BHIOEJNAIM IpM IIoOMOmM QMIbBTPaAUMM M HeCKOJIBKO pas
IPOMEIBAJM BOOOM. IIOJIyUeHHHM NOPOOYKT CymMJIM B aTMochepe asoTa C
IIOJIy4eHMeM YKa3aHHOTO B 3al'0JIOBKe COeIMHEeHMsS B BUIe He COBCeM
feJioTo TBepHoro BemecTBa (72 M1, 94%).

IH AMP (500 MIwu, aueron-de) O M.m. 8,30 (1H, mmp.c) 7,94
(14, mm, J=9,93, 2,36 Tu) 7,48-7,56 (3H, M) 6,93-7,05 (3H, wm)
6,48 (2H, mwup.c) 3,83 (3H, «¢) 2,75 (3H, c¢); MS m/z 383,2
[M+H]*

JOomoOJIHUTEeJIbHEIE  coeluHeHUsd  bopMyJsitl  (I) wmiam  ux  dbopma,
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OonMcaHHHEe B HacToAmen 3asgBKe, MOTYT OHTH MIOJIYyUeHH B
COOTBETCTBUU c nOpouenypown  IlpuMepa 10 C  UMCHOJIL30BaHMEeM

IIoOXOoOAINMX MCXOIOHEIX BelleCTB, pPeal'eHTOB M yCJ'IOBT/[ﬁ pearumm.

Coemun
HasBauue 1 OaHHEE
HeHue
5-¢pTop-2- (2-mMeTui-1H-0BeHz3ummnazos—1-wmi) -N-[4-
(TpudTOPMETUII) QeHWII | IUPUMUIOIVH-4, 6—OVaMUH
o lH AMP (500 MI'n, DMSO-de¢) & Mm.m. 9,60 (1H, c) 8,02 (1H,
nn, J=7,25, 2,21 Tu) 7,86 (2H, @m, J=8,51 Tu) 7,65 (2H,
n, J=8,51 T'u) 7,56-7,60 (1H, ™M) 7,29 (2H, c) 7,17-7,26
(2H, M) 2,75 (3H, c); MS m/z 403,2 [M+H]*
N-[4- (nudTopmeTokCH) beHMII] —5-dTop—-2- (2-MeTmJI—1H-
OeH3UMMIa30JI-1—WJI) IUPUMUINH-4, 6—OMaMuH
o6 H AMP (500 MI'u, aueroH-ds) & M.m. 8,39 (1H, c) 7,97

(14, &@m, J=7,88 ITu) 7,59-7,¢64 (2H, ™M) 7,42 (1H, o,
Jj=7,25 Iuy) 7,01-7,11 (4H, ™M) 6,83 (1H, T, J=74,56 Tnu)
6,40 (2H, mmp.c) 2,63 (3H, c); MS m/z 401,1 [M+H]*

2= (2-31mi-1H-0eHz3muMMOasoJi—1-ui) —5-pTop-N-[4-
(TpudTOPMETIII) QeHWII | IUPUMUIOVH-4, 6—OMaMUH

IH AMP (500 MI'u, aueton-ds) O M.m. 8,69 (1H, mup.c)
107 7,91 (14, nm, J=7,88 Iu) 7,85 (2H, @m, J=8,51 Twu) 7,53
(2, n@n, J=8,51 Tu) 7,47 (1H, @§, J=6,94 Tu) 7,02-7,13
(2H, ™M) 6,54 (2H, mup.c) 3,14 (2H, xB, J=7,36 Tu) 1,20
(3H, T); MS m/z 417,1 [M+H]*

5-pTop-2- (5-dpTop-2-MeTUNI-1H-06eH3UMMIOa30JI—-1-1mj) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH—-4, 6—IVaMUH

IH AMP (500 MI'u, aueron-des) O M.m. 8,85 (1H, mup.c)
108 8,13 (1H, nm, J=9,4¢, 5,04 Tu) 7,98 (2H, @m, J=8,51 Tu)
7,71 (2H, @m, J=8,51 T'u) 7,31 (1H, nonm, J=9,62, 2,36 Tu)
6,96-7,04 (1H, ™M) 6,72 (2H, mwup.c) 2,82 (3H, c); MS
m/z 421,1 [M+H]*
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5-pTop-2- (6-pTOopP-2-MeTUII-1H-0eH3UMMIas3oJ—1-wmi) —N—-[4-
(TpHdTOPMETIUII) QeHWII ] IUPUMUIOVH-4, 6—OVaMUH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,85 (1H, mup.c)

Ho7 7,89-8,00 (3H, ™M) 7,71 (2H, @m, J=8,51 Tu) 7,56 (1H,
nn, J=8,83, 5,04 Tw) 7,02-7,08 (1H, ™M) 6,76 (2H,
mup.c) 2,82 (3H, c); MS m/z 421,1 [M+H]*

N-[4- (nudpTopmMeTOKCH) peHMII] —5-dTop—-2- (6—-dTOop—-2-MeTHUJI-
1H-BeH3uMMOa30JI— 1 —WJI) IUPUMUIOVH-4, 6—OVaMUH
1H AMP (500 MIwu, aueton-de¢) O w™Mm.m. 8,01 (1H, om,

110 J=10,40, 2,21 Tu) 7,81 (1H, mup.c) 7,68-7,72 (2H, wM)
7,65 (1H, nom, J=8,83, 5,04 Tu) 7,26-7,31 (2H, ™M) 7,12-
7,18 (1H, M) 6,87 (1H, T, J=74,56 Tu) 5,87 (2H, mup.c)
2,87 (3H, c); MS m/z 419,1 [M+H]*

N-[4- (nudTopmMeTOoKCH) —3—-dTOopdbeHMII] —5-pTOop—2- (6—-pTOP—2-—
MeTuII—- 1H-0eH3uMmmnasosi—1-wuil) nupuMuaoa—-4, 6—nMaMmnH
H AMP (500 MIwu, auetoH-de) 6 M.zm. 8,73 (1H, <) 7,93

111 (14, mpm, J=9,93, 2,36 Tu) 7,80 (l1H, gom, J=12,93, 2,52
') 7,51-7,59 (2H, M) 7,36 (1H, =T, J=8,99 Tu) 7,01-
7,08 (1H, M) 6,98 (1H, T, J=73,77 Tu) 6,71 (2H, mup.c)
2,81 (3H, c); MS m/z 437,1 [M+H]"

N-[4- (oaudTopmMeTOKCH) —3—dpTopdeHnII] -5-dpTop—-2- (5-dbTOP—-2-
MeTuII-1H-0eH3uMmna30J— 1 -uJl) DupuMuonH-4, 6—IMaM1H
1H AMP (500 MIwu, auetoH-de¢) © w™Mm.m. 8,19 (1H, onm,

112 J=9,46, 5,04 Tu) 7,94 (1H, wmmp.c) 7,79 (1H, &o&;,
J=12,93, 2,52 Tu) 7,35-7,50 (3H, M) 7,09-7,16 (1H, wM)
6,87 (1H, =T, J=73,77 T'u) 5,91 (2H, c) 2,90 (3H, c); MS
m/z 437,2 [M+H]*

N-[4- (nudTopmMeTOokCH) eHMII] —5-dTop—-2- (5b-bTOop—-2-MeTHUII-

1H-06eH3MMMa30J—-1-WJI) IMPUMUOMH-4 , 6—OMaM/H

1H AMP (500 MIwu, aueton-de) O w™M.zm. 8,19 (1H, om,
113 J=9,4¢6, 5,04 Tu) 7,81 (1H, mwmp.c) 7,67-7,74 (2H, wM)

7,42 (l1H, nm, J=9,46, 2,84 Tm) 7,25-7,32 (2H, ™M) 7,07-
7,16 (1H, ™M) 6,88 (1H, T, J=74,56 Tu) 5,84 (2H, <)
2,88 (3H, c); MS m/z 419,1 [M+H]*
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2-(6-xJjop-2-MeTmJi- I1H-umunpaszso [ 4, 5-b ] nupuaonu-1-wui) —5-
dTop—-N-[4- (TpudTOPMETUII) QeHWII ] IUPUMUIOVH-4 , 6—OVaMUH

IH AMP (500 MI'u, aueronH-de) 6 M.m. 8,91 (1H, c) 8,57-

e 8,58 (1H, ™M) 8,39 (l1H, zm, J=2,21 Tu) 7,93 (2H, m,
J=8,51 Tu) 7,75 (2H, @m, J=8,51 Tu) 6,83 (2H, mup.cC)
2,93 (3H, c); MS m/z 438,3 [M+H]*
2-(6-xJjop-2-MmeTuJi- 1H-ummunoaso [4, 5-b]oupuanu-1-wmi) -N-[4-
(nudTopMeTOKCH) QeHMJI] —D-dpTopnnpUMUIVH-4, 6—IVaMUH
IH AMP (500 MI'u, auetoH-ds) O M.m. 8,47 (1H, mup.c)

115 8,41 (1H, g»m, J=2,21 Tu) 8,23 (1H, &n, J=2,52 Tu) 7,55
(24, n&m, J=8,83 Twu) 7,11 (2H, @m, J=9,14 Tu) 6,85 (1H,
T, J=74,10 Tu) 6,55 (2H, mup.c) 2,74 (3H, c); MS m/z
436,2 [M+H]*
2-(6-xJjop-2-MeTmJi- I1H-ummunpaszso [4, 5-b]lnupuanu-1-wmi) -N-[4-
(DndTopMeTOKCH) —3-dbTOopdeHnII] —5-dToprMpuMHUIVH—4, 6—
OVaMyH

116 H AMP (500 MIu, auetonH-de¢) & M.m. 8,77 (1H, c¢) 8,56
(14, n, J=2,21 Tw) 7,73 (1H, gnmn, J=12,61, 2,52 Twu)
7,50-7,56 (1H, M) 7,39 (1H, 7T, J=8,99 T'u) 7,00 (1H, T,
J=73,61 Tu) 6,79 (2H, wmup.c) 2,91 (3H, c); MS m/z
454,1 [M+H]*
2- (2-umrJjonponui-6-p¢rop-1H-ummunaszso [4, 5-b] nupunna-1-
mi) —-5-pTop-N-[4- (TpudTopMeTMUII) PEeHWII ] IUPUMUONH-—4, 6—
oVaMVH

117 IH aMP (500 MI'u, auetoH-de) & M.;m. 8,90 (1H, c) 8,22-

8,34 (2H, ™M) 7,99 (2H, &m, J=8,20 Tu) 7,71 (2H, =&,
J=8,20 Tu) 6,84 (2H, mmp.c) 3,20-3,29 (1H, ™M) 1,26-
1,34 (2H, m) 1,06-1,12 (2H, M); MS m/z 448,1 [M+H]"
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N-[4- (nudpTopmMeTOoKCH) —3—-dTOopdbeHMII] —5-pTOopP—2- (2-MeTUII-
1H-B6en3uMMOa30J—1-WJI) IMPUMUOMH-4 , 6—OMaMUH

IH SAMP (500 MI'u, aueton-ds) O wM.m. 8,71 (1H, mup.c)

119 8,12 (1H, m, J=8,51 Twu) 7,87 (lH, gnmn, J=13,08, 2,68
') 7,52-7,62 (2H, M) 7,34 (1H, =T, J=8,99 Tu) 7,17-
7,27 (2H, M) 6,98 (1H, T, J=73,93 Tu) 6,65 (2H, mup.c)
2,81 (3H, c¢); MS m/z 419,3 [M+H]*
2- (2-umrJjonponui-1H-6eH3uMmuaa3o0J—1-mj) —-5-pTop—-N-[4-
(TpudTOPMETUII) QeHWII ] IMPUMUIVH-4, 6—IVaMUH
IH AMP (500 MI'u, aueton-des) O M.m. 8,85 (1H, mup.c)
120 8,06 (2H, &m, J=8,51 Tu) 8,00 (1H, z»mm, J=7,25, 1,26 Tu)
7,67 (24, m, J=8,51 Tu) 7,50-7,56 (1H, ™M) 7,14-7,25
(2H, M) 6,70 (2H, mup.c) 2,96-3,05 (1H, ™M) 1,20-1,26
(2H, M) 1,00-1,06 (2H, M); MS m/z 429,2 [M+H]*
2= (2-umrJjonponuin-1H-6en3mMmuna3ona-1-mj) -N- [4-
(mudTopMeTOKCH ) DeHMII] —5—-dTopnMpUMUIVNH—-4, 6—IaMUH
H AMP (500 MIu, auetoH-de¢) & M.m. 8,40 (1H, c¢) 7,86
121 (14, mm, J=7,72, 1,73 Tu) 7,63-7,70 (2H, ™M) 7,36 (1lH,
n, J=9,14 T'u) 6,98-7,08 (4H, ™M) 6,64-6,97 (1H, M) 6,41
(2H, <) 2,83-2,91 (1H, ™M) 1,01-1,07 (2H, ™M) 0,80-0,87
(2H, M); MS m/z 427,2 [M+H]*
2- (2-umrjonponuii-1H-6eHzuMnaasoa—1-wmi) -N-[4-
(mmdTopmMeTOKCH) —3—dTOopdeHMII] —S-dTopnnupuMmuoH—4, 6—
oVaMVH
IH aMP (500 MI'u, auetoH-de) & M.m. 8,73 (1H, c) 7,96-
122 8,03 (2H, M) 7,50-7,60 (2H, M) 7,32 (1H, T, J=8,83 Tu)

7,20 (24, »nrm, J=19,70, 7,33, 7,33, 1,26 Tu) 6,80-7,13
(2H, ™M) 6,66 (2H, c¢) 2,97-3,05 (1H, ™M) 1,23 (2H, nonm,
Jg=5,04, 2,84 Twu) 1,01-1,08 (2H, w™); MS m/z 445,2
[M+H]*
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N-[4- (nudpTopmeToKCH) beHMII] —2— (2-3Tuii—-1H-06eH3MMIIa30J1—
1-wmi) -5-bTopnnpruMunuHu-4, 6—0raMmH

IH AMP (500 MI'u, auetoH-de¢) O M.m. 8,52-8,56 (1H, <)

123 8,04-8,09 (1H, ™M) 7,76 (2H, m, J=9,14 Tu) 7,57-7,61
(14, ™M) 7,19 (4H, n, J=8,83 Tu) 6,97 (1H, M) 6,49-6,58
(2H, ¢) 3,25 (2H, m, /-7,57 Tu) 1,29-1,34 (3H, M); MS
m/z 415,3 [M+H]*
N-[4- (oudpTopMeTOKCH) —3—-pTopdeHMII] —2- (2-sTHj-1H-
BeH3UMMIOa30JI-1-1i1) —S-dTopnupuMuorH—4, 6 —-oraMnH
1H aAMP (500 MI'u, auetoH-de) & M.m. 8,72 (1H, c) 8,05-

104 8,09 (1H, ™M) 7,87 (1H, nom, J=12,93, 2,52 Tu) 7,59-7,63
(14, ™) 7,54 (1H, npmm, J=8,91, 2,60, 1,42 Tu) 7,33
(14, =, J=8,83 Twu) 7,18-7,27 (2H, ™M) 6,98 (1H, T,
J=74,70 Tu) 6,64 (2H, c¢) 3,28 (2H, B, J=7,36 Tu) 1,35
(3H, T, J=7,90 T'u); MS m/z 433,3 [M+H]*
2= (5, 6—oupTop-2-mMmeTuii- I1H-OeHzumMmunazoj—1-mi) -5-pTop—-N-
[4- (TpudTOPMETIII) QeHWJI | IUPUMUOMH-4 , 6—OMaM/H

L IH AMP (500 MI'u, auetoH-de¢) O M.m. 8,69-8,75 (1H, ™)
7,97-8,04 (1H, M) 7,76-7,83 (2H, M) 7,55-7,61 (2H, M)
7,30-7,37 (1H, M) 6,59-6,69 (2H, M) 2,68 (3H, c); MS
m/z 439,2 [M+H]*
N-[4- (oaudTopmMeTOKCH) —3—dpTOopdeHmI] -2—- (5, 6—gudTop—-2-
MeTwII—-1H-BeH3uMunazos—1-ui) —S-dropnupuMunuHa—4, 6 - oaM1H

106 IH aMP (500 MI'u, auetoH-de) O M.m. 8,72-8,76 (1H, M)
8,12-8,18 (1H, M) 7,74-7,80 (1H, ™M) 7,45-7,5,5 (2H, ™)
7,34-7,40 (1H, M) 6,90-7,05 (1H, M) 6,69-6,78 (2H, M)
2,82 (3H, c); MS m/z 455,2 [M+H]"
2-(4, 6-oupTop-2-MeTuji- I1H-OeHzumvmunazos—1-mi) -5-pTop—-N-
[4- (TpudTOPMETIII) QeHWMJI | IUPUMUOMH-4 , 6—OIMaM/H

157 IH AMP (500 MTIu, auetoH-de¢) 8 M.m. 8,85-8,90 (1H, M)

7,93-7,99 (2H, M) 7,77-7,82 (1H, ™M) 7,72 (2H, c) 6,90-
6,97 (1H, ™M) 6,73-6,84 (2H, M) 2,83 (3H, c); MS m/z
439,2 [M+H]*
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N-[4- (nudTopmMeTOoKCH) —3—-dTOopdbeHMII] —-2- (4, 6—nudTOop—-2-
MeTuii—- 1H-0BeHzuMrnazoi—1-wui) —5S-dropnnpmvmunuHa—4, 6—oraMiH

IH AMP (500 MI'u, auetoH-de¢) O M.m. 8,71-8,79 (1H, M)

H2e 7,74-7,82 (2H, M) 7,48-7,55 (1H, M) 7,33-7,40 (1H, M)
6,83-7,15 (3H, ™M) 6,70-6,79 (2H, M) 2,82 (3H, c); MS
m/z 455,2 [M+H]*
2= (2-zTm-4, 6-gudprop-1H-BeHzmMmOaz3o0J-1-mj) -5-pTop—-N-
[4- (TpudTOPMETIII) QeHMJI | IUPUMUOMH-4 , 6—OMaM/H

199 H AMP (500 MIu, auetoH-de¢) & M.m. 8,89 (1H, c) 7,95
(2H, @m, J=8,51 Tu) 7,66-7,77 (3H, M) 6,90-6,98 (1H, ™)
6,79 (2H, mwp.c) 3,30 (2H, kB, J=7,57 Tu) 1,34 (3H, T,
J=7,41 Tu); MS m/z 453,2 [M+H]*
N-[4- (nudTopmMeTOoKCH) —3—-bTOopbeHnII] —-2- (2-3THmj-4, 6-
nndrTop-1H-0eH3muMMIas30JI-1-Wil) —5—dTopnnpmuvmuouH—4, 6—
OVaMVH

130 H AMP (500 MI'u, auetonH-de) & M.m. 8,75 (1H, c) 7,72-
7,81 (2H, ™M) 7,51 (1H, gpmmm, J=8,91, 2,60, 1,42 Tu)
7,35 (l1H, =T, J=8,83 TIu) 6,81-7,14 (2H, M) 6,74 (2H,
mmp.c) 3,28 (2H, kB, J=7,25 Tu) 1,34 (3H, =T, J=7,41
T); MS m/z 469,2 [M+H]T
N-[4- (oudTopmMeTOKCH) beHMJI] —-2- (4, 6—oudTop—-2-MeTmJ—1H-
BeH3UMMIOa30JI-1-1i) —S-dTopnupuMuorH—4, 6—oraMrH

131 IH AMP (500 MI'u, aueroH-de¢) & M.m. 8,59 (1H, c) 7,79
(14, n»nmpm, J=9,85, 2,44, 0,95 Tu) 7,69-7,74 (2H, wM)
7,20-7,24 (2H, ™M) 6,81-7,13 (2H, ™M) 6,65 (2H, mmp.c)
2,78 (3H, c); MS m/z 437,2 [M+H]"
N-[4- (nudTopmMeTOoKCH) beHMII] —2— (2-3Tmn—-4, 6—-oudTop—-1H-
OeH3UuMMIa30JI—-1-1i1) —S5-dTopnupuMuorH—4, 6 —oraMnH
IH AMP (500 MIwu, auetoH-de¢) & M.m. 8,59 (1H, c¢) 7,75

132

(14, npmm, J=9,77, 2,21, 0,95 Tu) 7,68-7,72 (2H, ™M)
7,18-7,25 (2H, M) 6,81-7,13 (2H, ™M) 6,65 (2H, c) 3,25
(2H, », J=7,57 Tw) 1,28-1,33 (3H, M); MS m/z 451,2
[M+H]*
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N-[4- (nudpTopmeTokCcH) beHMII] —2—- (5, 6—nudprTop—-2-MmeTmji—1H-
BeH3UMMIa30JI—1-1i1) —5-dTopnnpuMuorH—4, 6 —oraMnH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,57 (1H, mup.c)

133 8,15 (l1H€, mm, J=1,82, 7,72 Tu) 7,68-7,74 (2H, M) 7,46
(14, mm, J=10,72, 7,57 Twu) 7,21-7,26 (2H, M) 7,05 (2H,
T, J=76,30 T'u) 6,65 (2H, c¢) 2,78 (3H, c); MS m/z 437,3
[M+H]*
5-pTop-2- (4-pTop-2-MeTH-1H-0BeH3MMOa30J1-1-1mJI1) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUINH-4, 6—OMaMUH
IH AMP (500 MI'u, aueron-des) O M.m. 8,87 (1H, mup.c)

134 7,99 (2H, @m, J=8,51 Tu) 7,92 (1H, @m, J=8,20 Tu) 7,69
(2H, @m, J=8,51 Tu) 7,19 (1H, Tm, J=8,20, 5,04 Tu) 7,01
(14, nm, J=10,72, 7,25 Tu) 6,74 (2H, mmp.c) 2,83 (3H,
c); MS m/z 421,2 [M+H]*
N-[4- (nudTopmMeTOokKCH) eHMII] —5-dTop—-2- (4-bTOopP—2-METUII-
1H-6en3MMMOa30J—1-WJI) IMPUMUOMH-4 , 6—OMaM/H

135 1H AMP (500 MIwu, auetonH-de¢) & M.zm. 8,57 (1H, <) 7,92
(14, m, J=9,14 1) 7,72-7,78 (2H, M) 6,80-7,24 (5H, ™)
6,59 (2H, mup.c) 2,79 (3H, c); MS m/z 418,2 [M+H]"
N-[4- (oaudTopmMeTOoKCH) —3—-dpTopdeHmII] -5-dpTop-2- (4d-dpTOopP—-2-
MeTuII- 1H-0eH3uMmna30J— 1 -uJl) OUpuMUIOnH-4, 6—OIMaM1H

136 H AMP (500 MI'u, auerod-ds) O M.nm. 8,74 (1H, c¢) 7,93
(14, n»m, J=7,57 Tu) 7,85 (1H, gmom, J=12,93, 2,52 Tu)
7,51-7,57 (1H, ™M) 7,34 (1H, 7T, J=8,99 Tu) 6,82-7,23
(3H, M) 6,69 (2H, c) 2,86 (3H, c); MS m/z 437,2 [M+H]"
5-pTop-2- (2-MmMeTHi-1H-ummunaszso [4, b-b]lnupuomua—-1-mi) -N-[4-
(TpudTOPMETUII) GeHWII ] IUPUMUIVH—-4, 6—IVaMUH

137 IH AMP (500 MI'u, aueton-des) O M.m. 8,88 (1H, mup.c)

8,47 (1H, nm, 7=8,04, 1,73 T'u) 8,40-8,44 (1H, M) 7,92-
8,00 (2H, ™M) 7,72 (2H, m, J=8,51 T'm) 7,18-7,23 (1H, M)
6,70-6,80 (2H, M) 2,90 (3H, c); MS m/z 404,2 [M+H]*
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138

N-[4- (nudpTopmMeTOoKCH) eHMII] —5-dTOop—-2- (2-MeTMJI—1H-
nMmnaso [4, 5-b]nupunmuua-1-mi) oMpuMUIOH—-4, 6—OaMUH

IH AMP (500 MIu, auetoH-de¢) & M.m. 8,58 (1H, c¢) 8,46
(1, mm, 7=8,20, 1,58 Iu) 8,40 (1H, n&nmn, 7=4,73, 1,58
ru) 7,70-7,76¢ (2H, m) 7,21-7,25 (2H, M) 7,15-7,19 (1H,
M) 6,99 (2H, c) 6,56-6,66 (2H, M) 2,86 (3H, c); MS m/z
402,2 [M+H]*

139

N-[4- (nudpTopMeTOKCH) —3—-dTOopdbeHMII] —5-dpTop—2- (2-MeTHUJI-
1H-mvmnazo[4, 5-b] oupuoua-1-mi) IMPpUMUIVH-4, 6—IVaMUH

IH AMP (500 MI'u, aueron-des) O M.m. 8,75 (1H, mup.c)
8,45-8,50 (1H, ™M) 8,42 (1H, nom, 7=4,73, 1,58 Tu) 7,80
(14, nom, J=12,e61, 2,52 Tw) 7,53 (1H, ngor, 7=9,06, 1,93
ru) 7,37 (1H, T, 7=8,83 T'u) 7,20 (1H, &nm, 7=8,20, 4,73
T'm) 6,83-7,16 (2H, ™M) 6,72 (2H, mmp.c) 2,89 (3H, c);
MS m/z 420,2 [M+H]*

140

2= (2-uurjonponuin-4-prop-1H-0eHsuvunazsos—1-wmi) —5-pTop-
N-[4- (TpudTOopMEeTUII) QeHWII ] IUPUMUIOVH-4, 6—IVaMUH

IH AMP (500 MIu, auetoH-de¢) & M.m. 8,88 (1H, c¢) 8,05
(24, &, J=8,51 T'm) 7,81 (1H, nm, J=8,20, 0,63 Twu) 7,67
(24, &, 7=8,51 Tw) 7,16 (1H, wTm, J=8,12, 4,89 Tu)
6,95-7,02 (1H, M) 6,74 (2H, c) 2,96-3,03 (1H, M) 1,24-
1,29 (2H, M) 1,03-1,08 (2H, Mm); MS m/z 447,2 [M+H]*'

141

2- (2-umrJjonponuin-4-prop-1H-0eHzumMmunoasoj—1-wmi) -N-[4-
(nudTopMeTOKCH) eHMII] —5-dTopnupUMUIVNH—-4, 6—IMaMUH

IH aMP (500 MI'u, auetonH-de) & M.m. 8,59 (1H, c) 7,77-
7,84 (3H, M) 7,16-7,20 (2H, ™M) 7,12-7,16 (1H, M) 6,81-
7,11 (2H, ™M) 6,61 (2H, c¢) 3,01 (1H, =TT, 7=8,28, 4,97
T'u) 1,20-1,24 (2H, ™M) 1,03 (2H, o B, J=8,32, 3,43
T'); MS m/z 445,2 [M+H]T
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2= (2-uurjonponuin-4-p¢rop-1H-0eHsumunasos—1-wmi) - N- [4-
(ondTopMeTOKCH) —3-dbTOopdeHnII] —5-dToprMpuMHIVH-4, 6—
IVaM/H

IH AMP (500 MIu, aueroH-de¢) & M.m. 8,77 (1H, c¢) 7,99
(14, pm, J=12,93, 2,52 ru) 7,83 (1H, nm, 7=8,20, 0,95

Hae I'w) 7,57 (1H, »nnom, 7=9,06, 2,60, 1,58 I'u) 7,33 (1H, T,
7=8,99 Tu1) 7,18 (1H, T&m, J=8,12, 4,89 Tu) 6,83-7,13
(2H, ™M) 6,72 (2H, c¢) 3,01 (1H, =T, 7=8,28, 4,97 Tu)
1,23-1,30 (2H, M) 1,08 (2H, &n xB, 7=8,32, 3,43 Tu); MS
m/z 463,2 [M+H]*
2- (2-umrJjonponuin-6-prop-1H-ummunaszso [ 4, b-b] nupuaona-1-
mi) —-N-[4- (nudTopMeTOKCH) eHMJI] —S5—-dTopnmpuMmamH—4, 6—
OVaMVH

lec IH AMP (500 MTI'u, aunetoH-de) & M.m. 8,62 (1H, c) 8,23-
8,32 (2H, ™M) 7,72-7,78 (2H, M) 7,18-7,24 (2H, M) 6,98
(1, =T, 7=75,30 Tu) 6,71 (2H, wumwmp.c) 3,27 (1H, 7T,
7=8,28, 4,97 Tu) 1,25 (2H, z»nm, 7=4,89, 3,00 Tua) 1,05
(2H, mm, 7-8,20, 3,15 T'u); MS m/z 446,2 [M+H]'
2= (5-xJjop-2-MeTmJi- 1H-OeHz3mMMOas0Ji—1-ui) —5—-pTop-N-[4-
(TpudTOPMETIII) QeHWII | IUPUMUIOVH-4, 6—OVaMUH
1H AMP (500 MI'n, auetoH-de) O M.m. 8,82 (1H, o, J=1,58

158 T'm) 8,11 (1H, z»n, J=8,20 Iu) 7,92-7,99 (2H, M) 7,69
(2H, m, J=8,51 Tm) 7,58 (1H, m, J=2,21 Tu) 7,19 (1H,
oo, J=8,83, 2,21 Tu) 6,70 (2H, mmp.c) 2,82 (3H, c); MS
m/z 437,2 [M+H]*
2= (5-xJjop-2-meTmii-1H-0eHzuMumasoJi—1-wmi) —-N-[4-
(mudTopMeTOKCH) DeHMII] —5-dTopnupMUIVNH—-4, 6—IMaMUH

159 IH AMP (500 MT'u, auertoH-de) & M.m. 8,42 (1H, c) 7,95-

8,00 (1H, ™M) 7,55-7,062 (2H, M) 7,43 (1H, n»n, J=1,58 TIi)
7,01-7,10 (3H, ™M) 6,84 (1H, =T, J=75,30 Tu) 6,44 (2H,
mrp.c) 2,64 (3H, c¢); MS m/z 435,2 [M+H]"




198

2= (6-xJjop-2-MeTmJi- 1H-OeHzuMmmasoJi—1-ui) —5-pTop-N-[4-
(TpudTOPMETUII) QEHWII ] IMPUMUIVH-4, 6—IVaMUH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,83 (1H, mup.c)

160 8,19 (1H, »m, J=1,58 Twa) 7,94 (2, »n, J=8,20 Twu) 7,70
(34, m, J=8,51 Tu) 7,55 (1lH, &m, J=8,51 Twu) 7,21-7,27
(1H, M) 6,72 (2H, mup.c) 2,82 (3H, c); MS m/z 431,2
[M+H]*
2- (6-xJop-2-MeTuJi- I1H-0eHzuMmuOasoJI—1-mij) —-N-[4-
(nndTopMeTOKCH ) PeHMJI] —D-dpTopnnpUMUIVH-4, 6—IMaMUH
el 1H aAMP (500 MI'u, auertoH-de) & M.m. 8,57 (1H, c) 8,17-
8,22 (1H, ™M) 7,70-7,77 (2H, M) 7,55 (1H, =m, J=8,20 Tu)
7,20-7,26 (3H, M) 6,97 (1H, T, J=74,70 Tu) 6,62 (2H,
mrp.c) 2,80 (3H, c¢); MS m/z 435,2 [M+H]*
2= (2-31mmi-5-¢pTop-1H-6en3mMmnnazos—1-mi) -5-pTop-N-[4-
(TepudTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—IVaMUH
IH AMP (500 MI'u, aueton-ds) O M.m. 8,85 (1H, mup.c)
162 8,08 (1H, nm, J=8,67, 5,20 Tu) 7,97 (2H, @m, J=8,20 Tu)
7,64-7,73 (2H, ™M) 7,33 (l1H, =&m, J=6,62 Iu) 6,98-7,04
(1H, M) 6,72 (2H, mmp.c) 3,29 (2H, kB, J=7,36 Tu) 1,34
(3H, T, J=8,20 Tu),; MS m/z 435,3 [M+H]*
N-[4- (oaudTopmMeTOKCH) beHMII] —2— (2-2Tuia-5-dpTop—-1H-
BeH3UMMIOa30JI-1-1i) —S-dTopnupuMuorH—4, 6—oraMrH
IH AMP (500 MI'u, auertoH-de¢) & M.m. 8,56 (1H, c) 8,09
163

(1,H, mm, J=9,4¢6, 5,04 T'u) 7,69-7,75 (2H, M) 7,31 (1H,
nn, J=9,30, 2,68 ITu) 7,18-7,24 (2H, M) 6,81-7,14 (2H,
M) 6,57 (2H, mmp.c) 3,22-3,29 (2H, M) 1,27-1,34 (3H,
M); MS m/z 433,3 [M+H]*
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164

2= (2-n1mmi-6-¢prop-1H-6en3mMmnazo—1-mi) -5-pTop—-N-[4-
(TpudTOPMETUII) eHWII | IUPUMUINH-4, 6—OMaMUH

1H AMP (500 MIu, auetoH-de¢) & M.m. 8,85 (1H, c¢) 7,96
(24, m, J=8,51 Tw) 7,89 (l1H, mm, J=10,09, 2,52 Tu)
7,70 (2H, @m, J=8,51 T'u) 7,59 (l1H, nonmn, J=8,51, 5,04 Twu)
7,01-7,09 (1H, ™M) 6,75 (2H, wmmp.c) 3,29 (2H, KB,
J=7,46 Tu) 1,33 (3H, T, J=14,80 Tu); MS m/z 435,3
[M+H]*

165

N-[4- (nudTopMeTOKCH) peHMJI] —2— (2-3TMJI-6-pTOop—-1H-
OeH3UMMIa30JI—-1-1i1) —S-dTopnupuMuorH—4, 6 —-oraMrH

H gMP (500 MIwu, auetoH-de) ©& M.m. 8,56 (1H, <) 7,90
(14, mm, J=10,40, 2,52 Tu) 7,68-7,75 (2H, M) 7,56 (1H,
nn, J=8,83, 5,04 Tu) 7,18-7,26 (2H, M) 6,81-7,12 (2H,
M) 6,61 (2H, mmp.c) 3,25 (2H, B, J=7,46 Tu) 1,26-1,34
(3H, M); MS m/z 433,3 [M+H]*

172

S5-MeTuii-2- (2-MeTuJI- 1H-0eH3uMMOa30JI—1-1mj) - N-[4-
(TpudTOPMETUII) QeHWII | IUPUMUINH-4, 6—OMaMUH

IH AMP (500 MIwu, auetoH-de) & M.zm. 8,19 (1H, c) 8,14
(14, ngor J=8,20, 0,95 Tm) 7,87 (2H, &m, J=8,51 Tu) 7,64
(2, &m, J=8,51 Twu) 7,55-7,60 (1H, ™M) 7,22 (1lH, nnom,
J=8,04, 7,09, 1,26 Tu) 7,15 (1H, @mmm, J=8,28, 7,17,
1,26 T'u) 6,31 (2H, mmp.c) 2,80 (3H, c) 2,22 (3H, c);
MS m/z 399,2 [M+H]*

183

5-pTop-2- (6-pTOop-2-MeTUI-1H-0eH3MMMOa30J1-1-1JI1) -N- [ 6-—
(TpUdTOPMETUII) IUPUOVH— 3—WJI ] INPUMUOVH-4 , 6—IVaM/H

1H AMP (mMeTaHoJs-d4) & M.m. 8,92 (1H, m, J=2,5 T'u), 8,34
(14, mnm, J=8,5, 2,4 ™1), 7,81 (1H, »nm, J=9,8, 2,5 Tu),
7,75 (1H, @m, J=8,7 Tu), 7,54 (1H, n@onmn, J=8,7, 5 Tu),
7,06 (1H, 7m, J=9,2, 2,5 Tu), 2,82 (3H, c); MS m/z
422,3 [M+H]*
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5-pTop-2- (6—-pTOopP-2-MeTUII-1H-0eH3MMMIa3oJ—1-wmi) —N- (4-
MeTMIIOEHWIT) INPUMUIOIVH- 4, 6—OVaMUH

H AMP (500 MI'u, aueron-ds) & M.m. 8,37 (mmp.c, 1H),

184 7,94 (gmn, J=10,4, 2,5 I'u, 1H), 7,50-7,58 (M, 3H), 7,20
(g, J=8,2 I'u, 2H), 7,01 (mmpm, J=9,8, 8,8, 2,5 I'u, 1H),
6,52 (mup.c, 2H), 2,78 (c, 3H), 2,34 (c, 3H); MS m/z
367,2 [M+H]T
N- (4-xjopdeHns) -5-pTop-2- (6-pTop-2-MeTUJI-1H-
BeH3UMMIa30JI-1—1JI) IUPUMUINH-4, 6—OMaMuH
IH AMP (500 MI'u, aueron-ds) & M.;m. 8,58 (mmp.c, 7H),
185 7,93 (om, J=10,2, 2,7 I'u, 1H), 7,70-7,76 (M, 2H), 7,54
(pm, J=8,7, 5,2 ™1, 1H), 7,37-7,42 (M, 2H), 7,03 (mmm,
J=9,8, 8,8, 2,5 Tu, 1H), 6,63 (mup.c, 2H), 2,79 (c,
3H); MS m/z 387,2 [M+H]*
5-pTop-2- (6—-dpTOoP-2-MeTUII-1H-0eH3MMMIa30J—1-wmj) —N—- (3-
METOKCHUOEHWII) INPUMUIVH-4, 6—IVaMUH
H AMP (500 MI'u, aueron-ds) & M.nm. 8,43 (mmp.c, 1H),
189 7,97 (mm, J=10,1, 2,5 Tw, 1H), 7,54 (mm, J=8,8, 5,0
I'n, 1H), 7,32-7,37 (m, 1H), 7,23-7,31 (M, 2H), 7,03
(ppm, J=9,5, 8,7, 2,8 Tu, 1H), 6,68-6,75 (M, 1H), 6,57
(mup.c, 2H), 3,77 (¢, 3H), 2,81 (c, 3H); MS m/z 383,2
[M+H]*
N- (3-xjyopdeHns) -5-pTop-2- (6-pTop-2-MeTMJI-1H-
BeH3UMMIa30JI-1—1JI) IUPUMUINH-4, 6—OMaMUH
H AMP (500 MI'u, aueron-ds) & M.;m. 8,63 (mmp.c, 1H),
150 7,96 (gm, J=10,1, 2,5 Tu, 1H), 7,91 (v, J=2,0 Tu, 1H),

7,62 (pmmnnm, J=8,3, 2,0, 0,8 Iy, 1H), 7,55 (mm, J=8,8,
5,0 'y, 1H), 7,38 (7, J=8,0 I'u, 1H), 7,14 (gmm, J=8,2,
2,2, 0,9 I'u, 1H), 7,04 (mmm, J=9,5, 8,5, 2,5 T'u, 1H),
6,68 (mup.c, 2H), 2,82 (¢, 3H); MS m/z 387,2 [M+H]"
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5-pTop-2- (6-pTOopP-2-MeTUII-1H-0eH3UMMIas3oJ—1-wmi) —N—-[4-
(TpUudTOPMETOKCHU ) QeHWII ] IMPUMUIVH-4, 6—OVaMUH

IH AMP (500 MI'u, auneron-ds) & M.m. 9,21 (mmp.c, 1H),

191 8,49 (mm, J=10,2, 2,7 ITu, 1H), 8,32-8,42 (M, 2H), 8,10
(om, J=8,7, 5,2 Iy, 1H), 7,91 (mm, J=9,1, 0,9 Tu, 2H),
7,59 (monm, J=9,5, 8,5, 2,5 I'uy, 1H), 7,21 (mwmp.c, 2H),
3,34 (¢, 3H); MS m/z 437,2 [M+H]*
4d-{[6-aMmHO-5-pTOop—-2- (6-pTOop-2-MeTUJI- 1H-OeH3MMMOa30JI—
1-wm1) nupUMUOVH—-4-1J1] aMUHO } OEH30OHUTPWII
IH AMP (500 MI'u, aueron-ds) & M.nm. 8,79 (mmp.c, 1H),
192 ’7,80-7,8¢6 (m, 2H), 7,78 (mm, J=10,1, 2,5 I'u, 1H), 7,61
(gr, J=8,8, 2,5 Tu, 2H), 7,42 (mm, J=8,8, 5,0 I'u, 1H),
6,91 (mmm, J=9,5, 8,5, 2,6 Ty, 1H), 6,65 (mmp.c, 2H),
2,67 (c, 3H); MS m/z 378,2 [M+H]*
Me TIII 4-{[6-aMmHO-5-pTOpP-2- (6—-pTOP-2-MeTMJI-1H-
OeH3VMMIa30J1— 1 —WJI) IUMPUMUONMH-4-1JI] aMUHO } BeH30aT
H AMP (500 MI'u, aueron-ds) & M.nm. 8,82 (mmp.c, 1H),
193 7,99-8,04 (m, 2H), 7,90 (mm, J=10,1, 2,5 Twu, 1H),
7,85-7,90 (m, 2H), 7,5%6¢ (mm, J=8,8, 5,0 Iu, 1H), 7,05
(gmm, J=9,5, 8,5, 2,5 I'u, 1H), 6,73 (ummp.c, 2H), 3,88
(¢, 3H), 2,83 (¢, 3H); MS m/z 411,2 [M+H]*'
5-pTop-2- (2-mMeTui—-1H-0BeH3ummnazos—1-wmi) -N- (3-
MeTMJIQEeHWII) INPUMUIOIVH-4 , 6—OVaMUH
IH AMP (500 MI'u, auetod-ds) O M.m. 8,36 (1H, mup.c)
194 8,19 (1H, n@m, J=8,51 Tw) 7,64 (1H, <¢) 7,57 (1H, @,

J=7,57 I'm) 7,46 (1H, mm, J=8,20, 2,21 Tua) 7,16-7,26
(3H, M) 6,94 (1H, »m, J=7,57 T'u) 6,49 (2H, mmp.c) 2,81
(3H, ¢) 2,33 (3H, c); MS m/z 439,2 [M+H]"
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5-pTop-N- (3—-MeTOKCUDeHWUII) —2— (2-MeTuJI- 1H-6eH3MMIIa30J1—

1-wmi1) nupuMmaomH-4, 6—OMaMUH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,42 (1H, mup.c)

195 8,13-8,18 (1H, ™M) 7,58 (1H, &, J=7,25 T'u) 7,40 (1H, T,
J=2,21 Tu) 7,16-7,32 (4H, ™M) 6,67-6,71 (1H, ™M) 6,52
(2H, mwmp.c) 3,75 (3H, c¢) 2,82 (3H, c); MS m/z 365,2
[M+H]+
5-pTop-2- (2-MeTuJI- 1H-0eH3uMMUOas30JI—-1-mJ) —N- (4-
MeTMJIQEeHWII) INPUMUIOIVH-4, 6—OVaMUH

199 IH AMP (500 MI'u, aueron-ds) O M.m. 8,35 (1H, mup.c)
8,13 (1H, @m, J=8,20 Tu) 7,54-7,61 (3H, ™M) 7,12-7,24
(4H, ™M) 6,45 (2H, mup.c) 2,78 (3H, c) 2,33 (3H, c); MS
m/z 349,2 [M+H]*
5-pTop-N- (d-MeTOoKCUDeHWUII) —2— (2-MeTuJI- 1H-6eH3MMIIa30J1—
1-wmi1) ntupuvmaomH-4, 6—-OMaMUH

500 IH SAMP (500 MI'u, auetoH-ds) O M.m. 8,28 (1H, mup.c)
8,12 (1H, m, J=8,20 Tu) 7,52-7,60 (3H, ™M) 7,12-7,24
(2H, ™M) 6,93-6,98 (2H, ™M) 6,41 (2H, mmp.c) 3,82 (3H,
c) 2,76 (3H, c); MS m/z 365,2 [M+H]"
N- (4-xjopbeHns) —5-dTop-2- (2-MeTu-1H-BeH3uMMIa30JI-1 -
WJI) IMPUMUAOMH-4 , 6—OVaM/H

o1 IH AMP (500 MI'u, auertoH-de) O M.nm. 8,57 (1H, mup.c)
8,07-8,14 (1H, ™M) 7,73-7,80 (2H, ™M) 7,58 (1H, &,
J=6,94 Tu) 7,35-7,42 (2H, ™M) 7,15-7,26 (2H, ™M) 6,56
(2H, mup.c) 2,79 (3H, ¢); MS m/z 369,2 [M+H]*
d-{[6-aMmHO-5-pTOopP-2- (2-MeTHI-1H-OeH3MMMOa30JI-1—
W) INPUMUIOVH—-4-1J1] aM/MHO } OEH30HUTPWII
IH AMP (500 MI'u, auerton-des) O M.m. 8,92 (1H, mup.c)

202 8,08-8,13 (1H, ™M) 7,97-8,03 (2H, ™M) 7,71-7,77 (2H, ™)

7,56-7,62 (1H, ™) 7,24 (2H, xBuur. n§n J=7,33, 7,33,
7,33, 7,33, 1,58 Tu) 6,73 (2H, mwup.c) 2,80-2,83 (3H,
M); MS m/z 360,2 [M+H]*
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N- (1, 3-BeHz30oOMOKCOJNI-5-1J) —-5-pTop—-2- (2-MeTH-1H-
OeH3UMMIa30JI-1—WJI) IUPUMUINH-4, 6—OMaMUH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,33 (1H, mup.c)

203 8,15 (1H, g»n, J=6,62 Twu) 7,56 (1H, &n, J=1,25 Tu) 7,28
(14, »m, J=2,21 Tu) 7,1le-7,25 (2H, ™M) 7,09 (1lH, nzm,
J=8,51, 2,21 Twu) 6,85 (1H, n, J=8,51 ITu) 6,45 (2H,
mrp.c) 6,02 (2H, c¢) 2,79 (3H, c¢); MS m/z 379,2 [M+H]*
5-pTop-2- (2-MeTuJI- 1H-0eH3uMMUOas30JI—-1-mJ) —-N-[4-
(TpudTOPMETOKCHU ) QeHWII ] IMPUMUIVH-4, 6—IVaMUH

504 IH AMP (500 MI'u, aueroH-des) O M.m. 8,63 (1H, mup.c)
8,11 (1H, &m, J=7,57 T™u) 7,80-7,89 (2H, M) 7,57 (1H, =,
J=7,88 Tu) 7,31-7,38 (2H, ™M) 7,15-7,26 (2H, ™M) 6,58
(2H, mup.c) 2,79 (3H, c¢); MS m/z 419,1 [M+H]*
2= (5, 6—oudpTop-2-mMmeTusi- I1H-OeHzumMmunaszos—1-mi) -5-pTop—-N-
(d-MeTUIIOeHWII) INPUMUIOIVH-4, 6—IVaMUH
IH SAMP (500 MI'u, aueton-ds) O M.m. 8,40 (1H, mup.c)

213 8,15 (1H, nm, J=11,98, 7,88 Tw) 7,49-7,55 (2H, M) 7,44
(¥, n»nm, J=10,72, 7,57 Tu) 7,21 (2H, @m, J=8,20 TIwu)
6,55 (2H, mwup.c) 2,79 (3H, c¢) 2,35 (3H, c); MS m/z
385,2 [M+H]T
2=(5, 6-oudprop-2-MeTmyi—-1H-BeH3uMMOa30JI—1-1JI) —5-dpTop—-N-—
(d-MeTOoKCUOEHWIT) IUMPUMUOMH-4 , 6—OVaMVH

514 IH AMP (500 MI'u, auetod-ds) O M.m. 8,30 (1H, mmp.c)
8,12 (1H, »nm, J=11,98, 7,88 Twu) 7,46-7,51 (2H, M) 7,41
(14, mm, J=10,72, 7,57 T'u) 6,93-6,98 (2H, M) 6,48 (2H,
mrp.c) 3,81 (3H, c¢) 2,75 (3H, ¢); MS m/z 401,3 [M+H]*
N- (4-xjopdbenns) —-2- (5, 6—gudTop-2-MeTHJI- 1H-OeH3MMMIa 301~
1-wmi) -5-dbTopnupruMunuH-—4, 6 —0raMrH

1c IH AMP (500 MI'u, auerton-ds) O M.m. 8,61 (1H, mup.c)

8,15 (1, @mm, J=11,82, 7,72 TITu) 7,68-7,73 (2H, M)
7,38-7,50 (3 H, M) 6,66 (2H, mmp.c) 2,80 (3H, c); MS
m/z 405,2 [M+H]*
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N-[4- (nudpTopmMeTOoKCH) eHMII] —5—-dTop—2- [2— (METOKCUMETWJI) —
1H-B6en3uMMOa30J—1 -] IMpUMUOMH-4 , 6—OMaMUH

IH AMP (500 MI'u, aueronH-de) 6 M.m. 8,53 (1H, c) 8,13-

e 8,17 (1H, ™M) 7,73-7,79 (2H, M) 7,64-7,69 (1H, M) 7,19-
7,30 (4H, M) 6,82-7,13 (1H, ™M) 6,54 (2H, mup.c) 5,02
(2H, ¢) 3,28 (3H, c); MS m/z 431,3 [M+H]*
5-pTop-2-[2- (MeTOKCUMeTUJI) —1H-06eH3uMmOa30J—1-1mj] -N- (4-
MeTMJIQEeHWII) INPUMUIOIVH-4, 6—OVaMUH
IH AMP (500 MI'u, auertod-ds) O M.m. 8,36 (1H, mup.c)

217 8,18 (1H, ngonmn, J=6,78, 1,73 Tu) 7,66 (1H, z»nm, J=6,62,
1,89 Tu) 7,54-7,60 (2H, M) 7,17-7,30 (4H, M) 6,46 (2H,
mvp.c) 4,99-5,04 (2H, M) 3,28 (3H, c) 2,34 (3H, c); MS
m/z 379,3 [M+H]*
5-pTop-2-[2- (MeTOKCUMeTMJI) —1H-0eH3uMmmazoJi—1-mi] -N- (4-
METOKCHUOEHWII) IMPUMUIVH—-4, 6—IVaMUH
IH AMP (500 MI'u, aueton-ds) O M.m. 8,31 (1H, mup.c)

218 8,14-8,19 (1H, ™) 7,65 (1H, gm, J=6,78, 1,73 Tu) 7,53-
7,59 (2H, ™M) 7,25 (2H, xBuHT. »n J=7,41, 7,41, 7,41,
7,41, 1,58 Tu) 6,93-6,99 (2H, ™M) 6,43 (2H, wup.c)
4,97-5,02 (2H, M) 3,82 (3H, c); MS m/z 395,3 [M+H]"
N- (4d-xjopdberns) -5-pTop-2- [2- (MeTOKCUMeTHJI) —1H-
OeH3UMMIOa30JI- 1 -] IUPUMUIMH-4, 6—OMaMmuH

510 IH aMP (500 MI'u, auetod-des) O M.m. 8,58 (1H, mup.c)
8,12-8,17 (1H, ™M) 7,73-7,79 (2H, M) 7,65-7,70 (1H, ™)
7,37-7,41 (2H, ™M) 7,24-7,32 (2H, ™M) 6,58 (2H, mmp.c)
5,03 (2H, c) 3,29 (3H, c); MS m/z 399,2 [M+H]*
5-pTop-2-[2- (MeTOKCUMeTWJI) —1H-0eH3uMmmazoJi—1-mi] -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIVH-4, 6—IVaMUH

. IH AMP (500 MI'u, aueron-ds) O M.m. 8,83 (1H, mup.c)

8,11-8,18 (1H, ™M) 7,96-8,03 (2H, ™M) 7,06-7,73 (3H, M)
7,25-7,33 (2H, ™M) 6,68 (2H, mmp.c) 5,05 (2H, c) 3,29
(3H, ¢); MS m/z 433,2 [M+H]*
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1- (4-ammHO-5-9TOP—-6-{ [4-
(TpUdTOPME TUIT) GeHWII ] aMVHO } IUPUMUIOVNH-2-WJT) —2-MeTuji—1H-

BeH3UMMAa30JI- 6—KapOOHUTPWII

222 IH AMP (500 MIwu, aueroH-de) 6 M.zm. 8,91 (1H, c¢) 8,63
(14, m, J=1,58 Twm) 7,92-7,99 (2H, ™M) 7,74 (3H, T,
J=8,51 ITu) 7,61 (1H, nm, J=8,20, 1,58 TIu) 6,84 (2H,
mrp.c) 2,90 (3H, c¢); MS m/z 428,3 [M+H]*
1-(4-ammHO-6—-{ [4- (mndTOopPMETOKCH) PEeHMJI] aMMHO } —5-—
bropnupUMUOVH—-2-1JI) —2-MeTuJI- lH-6eH3muM1Ias30J1- 6—
KapOOHUTPUII

223 IH AMP (500 MTIu, auetoH-de) O M.m. 8,58-8,63 (2H, M)
7,68-7,75 (3H, ™M) 7,57-7,62 (1H, M) 7,22-7,27 (2H, M)
6,84-7,16 (1H, ™M) 6,68 (2H, mwup.c) 2,87 (3H, c); MS
m/z 426,3 [M+H]*
1-{4-aMmHO-5-pTOP-6-[ (4—-MeTUIQEHWJI) aMVHO | TUPUMUONH—2 —
i} —-2-mMeTuii- lH-B0eH3uMmuaas0ii— 6—kKapOOHUTPWII

oy IH AMP (500 MIwu, auetoH-de) & M.m. 8,61 (1H, c) 8,42
(1, mwmp.c) 7,71 (1H, =m, J=8,20 Tw) 7,49-7,60 (3H, wm)
7,24 (2H, m, J=7,88 I'u) 6,58 (2H, mup.c) 2,87 (3H, c)
2,36 (3H, c); MS m/z 374,3 [M+H]"
1-{4-ammHO-5-pTOpP-6-[ (4-MeTOKCHUIEHMII) AMUHO ] IUPUMUIVH—
2-mi}-2-MeTuJi- 1H-6eH3MMIa30JI—- 6—-KapOOHUTPUII

e IH AMP (500 MI'u, auetoH-deg) & M.Im. 8,62 (1H, c) 8,37
(14, <) 7,71 (1H, m, J=8,20 Twu) 7,49-7,60 (3H, M)
6,98-7,03 (2H, ™M) 6,57 (2H, mwup.c) 3,84 (3H, c) 2,84
(3H, ¢); MS m/z 390,3 [M+H]*
1-(4-ammHO-6-{ [4- (IMOTOPMETOKCHU) QEHWII] aMMHO } —5—
bropnmpMMmUoVH—-2-1JI) —2-MeTuJi- lH-6eH3muMnIasoJ—5-
KapOOHUTPUIT

S IH gMP (500 MIwu, auetoH-de) & M.zm. 8,60 (1H, c) 8,28

(l1H, mpm, J=8,51, 0,63 Tu) 8,00 (1H, ngom, J=1,58, 0,63
I'w) 7,70-7,77 (2H, ™) 7,55 (1H, =»nm, J=8,51, 1,58 Tu)
7,19-7,25 (2H, ™M) 6,98 (1H, 7T, J=75,00 Tu) 6,63 (2H,
mrp.c) 2,83 (3H, c¢); MS m/z 426,3 [M+H]"
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1-{4-aMmHO-5-pTOP-6-[ (4—-MeTHUIQEHWJI) aMVHO | IUPUMUONH—2 —
i} —2-mMeTuii—- l1H-OeH3uMmuaas0oJi—- 5—kKapOOHUTPUII

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,42 (1H, mup.c)

22! 8,31 (l1H, <¢) 7,99 (1H, c¢) 7,50-7,57 (3H, ™M) 7,20 (2H,
n, J=8,20 IT'u) 6,55 (2H, mup.c) 2,83 (3H, c) 2,34 (3H,
c); MS m/z 374,3 [M+H]*
1-{4-avmHO-5-pTOP-6-[ (4—-MeTOKCUQEHMII) aMVHO | IMPUMUIOMH—
2-un}t-2-MmeTuJi- I1H-0eH3uMMUOas30JI-5-kKapOOoHUTPUII

558 IH aMP (500 MI'u, auetoH-de) O M.m. 8,33-8,39 (1H, M)
8,29 (1H, &m, J=8,51 Tu) 7,98 (1H, c¢) 7,49-7,56 (3H, M)
6,95-7,00 (2H, ™M) 6,51 (2H, mwmp.c) 3,83 (3H, c) 2,81
(3H, ¢); MS m/z 390,4 [M+H]*
1-(4-amMmHO-5-pTOpP-6-{ [4-
(TpUudTOPMETUII) QeHWII] aMUHO } IMPUMUIOVH-2-WJI) —2-MeTuji— 1H-
OeH3UMMIAa30JI-5—KapOOHUTPWII

229 1H AMP (500 MIwu, auetoH-de¢) & M.zm. 8,90 (1H, c) 8,28
(14, m, J=8,51 Tu) 8,02 (1H, c¢) 7,97 (2H, @m, J=8,51
') 7,71 (2H, &m, J=8,20 I'uy) 7,58 (1H, »nm, J=8,51, 1,58
I'u) 6,78 (2H, mmp.c) 2,87 (3H, c); MS m/z 428,3 [M+H]"
1-{4-ammH0-6- [ (4-xXJIOPOEHUII) aM/HO | —5—dTopIUPUMUOVH—2 —
i} -2-MeTuii- lH-6eH3uMMIOa30JI- 5—KapOOHUTPUII
H aMP (500 MI'u, auetron-de¢) 8 ™M.m. 8,64 (1H, mmp.c)

230 8,28 (1H, nm, J=8,51, 0,63 I'u) 8,01 (1H, =m, J=1,58 Tu)
7,70-7,76 (2H, M) 7,57 (1H, @mm, J=8,51, 1,58 Tu) 7,36-
7,43 (2H, ™M) 6,67 (2H, mup.c) 2,84 (3H, c); MS m/z
394,2 [M+H]*
N-[4- (nudpTopmMeTOoKCH) eHMII] —5-dTop—-2- (2-MeTUJI- 6—HUTPO—
1H-06en3MMMOa30J—-1-WJI) IMPUMUOMH-4 , 6—OMaM/H

531 1H AMP (500 MI'u, auetoH-dg¢) O M.m. 9,02 (1H, m, J=2,84

T'm) 8,62 (1H, mwp.c) 8,19 (1H, =nno, J=8,83, 2,52 Tu)
7,71-7,77 (3H, ™M) 6,94 (1H, T, J=75,00 Tu) 6,68 (2H,
c) 2,88 (3H, c¢); MS m/z 446,2 [M+H]*
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232

5-pTop-2- (2-MeTuI- 6—HUTpOo- 1H-0eHz3muMmunazos—1-wmi) -N- (4-
MeTMIIOEHWIT) INPUMUIOIVH- 4, 6—OVaMUH

1H AMP (500 MI'n, aueroH-de¢) O M.m. 9,03 (1H, m, J=2,84
T'u) 8,45 (1H, wwp.c) 8,18 (1H, @mo, J=8,83, 2,21 Tu)
7,74 (1H, @m, J=8,83 I'u) 7,53-7,59 (2H, M) 7,18 (2H, =,
J=7,88 I'u) 6,61 (2H, mwwmp.c) 2,87 (3H, c) 2,32 (3H, c);
MS m/z 394,2 [M+H]*

233

5-pTop-N- (4-MeTOKCHUIPeHUII) —2— (2-MeTHUJI-6—HUTpOo—-1H-
BeH3UMMIa30JI-1—1JI) IUPUMUINH-4, 6—OMaMuH

1H AMP (500 MI'u, auetoH-de) O M.m. 9,03 (1H, m, J=1,89
T'm) 8,38 (1H, mwp.c) 8,17 (1H, @mnm, J=8,83, 2,21 Tu)
7,73 (1H, &m, J=8,83 Tu) 7,52-7,60 (2H, ™M) 6,92-6,99
(2H, ™M) 6,57 (2H, mup.c) 3,80 (3H, c) 2,54 (3H, c); MS
m/z 410,2 [M+H]*

236

5-pTop-2- (2-MeTuI- 6—HUTpOo-1H-0eHzummnazsos—1-mi) -N- [4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH-4, 6—IVaMUH

1H AMP (500 MI'n, auertoH-de¢) O M.m. 9,04 (1H, m, J=2,52
T'mu) 8,90 (1H, wmmp.c) 8,21 (1H, =»nr J=8,83, 1,42 Tu)
7,99 (2H, npm, J=8,35, 3,31 Tu) 7,77 (1H, &», J=8,83 Iu)
7,70 (2H, @m, J=8,51 T'u) 6,83 (2H, mup.c) 2,92 (3H, c);
MS m/z 448,2 [M+H]*

237

N- (d-xjopbenns) —-2- (4, 6—oudTop—-2-MeTmJi- lH-6eH3MMMIOa B30I~
1-wmi) -5-bropnupuMmanH-—4, 6—0ruaMrH

IH AMP (500 MI'u, auetod-ds) O M.m. 8,62 (1H, mup.c)
7,79 (1H, n@mm, J=10,25, 2,05 Twu) 7,69-7,74 (2H, M)
7,37-7,44 (2H, M) 6,92 (l1H, Tm, J=10,25, 2,21 Tu) 6,67
(2H, mup.c) 2,79-2,80 (3H, M); MS m/z 405,2 [M+H]"

238

2-(4, 6-oupTop-2-MeTuji- I1H-OeHzumvmunazos—1-mi) -5-pTop—-N-
[4- (TpUdTOPMETOKCH ) PeHMJII | IUPUMUOMH-4 , 6—OIMaMVH

IH AMP (500 MTI'u, auertoH-de) & M.m. 8,69 (1H, c) 7,75-
7,85 (3H, ™M) 7,36 (2H, n@m, 7=8,20 Tu) 6,92 (1H, Tz,
J=10,25, 2,52 Tu) 6,69 (2H, mmp.c) 2,79 (3H, c); MS
m/z 456,1 [M+H]*




208

N- (1, 3-BeHzonmMoKCcoOJI-5-1J) -2- (4, 6—oudpTop-2-MeTny—1H-
BeH3UMMIa30JI—1-1i1) —5-dTopnnpuMuorH—4, 6 —oraMnH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,37 (1H, mup.c)

240 7,80 (1H, ngm, J=9,46, 1,89 T'u) 7,20 (1H, &n, 7=2,21 Twu)
7,05 (1H, g»nm, 7=8,35, 2,05 Tu) 6,84-6,92 (2H, M) 6,55
(2H, mwmp.c) 6,02 (2H, c¢) 2,79 (3H, c); MS m/z 416,2
[M+H]*
2- (4, 6-oupTop-2-MeTmJi- I1H-OeHz3uMMUOas30JI—-1-1J) —5-pTop—N-—
(4-MeTMJIQeHWII) INPUMUIVH-4, 6—IVaMUH
IH AMP (500 MI'u, aueroH-des) O M.m. 8,41 (1H, mup.c)

241 7,80 (1H, nm, 7=9,93, 2,36 Tu) 7,50-7,56 (2H, M) 7,20
(24, &m, 7=8,20 Tu) 6,90 (1H, w#m, 7=10,25, 2,52 Tu)
6,56 (2H, mup.c) 2,79 (3H, ¢) 2,34 (3H, c); MS m/z
386,2 [M+H]*
2-(4, 6-ogupTop-2-MmeTusi- IH-OeHzuMmunazos—1-mi) —5-pTop—-N-
(d-MeTOKCUOEHWII) IUPUMUIOVH-4, 6—IVaMUH

540 IH SAMP (500 MI'u, aueton-ds) O M.m. 8,34 (1H, mup.c)
7,76-7,83 (1H, ™M) 7,47-7,55 (2H, M) 6,94-7,00 (2H, M)
6,89 (l1H, w7gm, 7=10,25, 2,21 Tu) 6,52 (2H, mmp.c) 3,82
(3H, c) 2,76 (3H, c); MS m/z 402,2 [M+H]"
2=(5,7T-oudrop-2-MeTmji—- 1H-BeH3uMMOa30JI—1-1JI) —5-dpTop—-N-—
[4- (TpUdTOPMEe THUII) QeHWII ] IUPUMUIONH-4, 6—IMaM/H

543 IH AMP (500 MI'u, auetod-ds) O M.m. 8,86 (1H, mup.c)
8,15 (1H, @mm, 7=1 1,66, 7,88 Tu) 7,91-7,98 (2H, ™)
7,72 (2H, @m, 7=8,51 Tu) 7,48 (1H, n@§m, 7=10,72, 7,57
I'u) 6,78 (2H, mmp.c) 2,83 (3H, c¢); MS m/z 439,3 [M+H]"
5-pTop-2- (6-MeTOKCU-2-MeTuUJI- 1H-OeH3ummuna3oii—1-wmi) —N-
[4- (TpudTOPMETIII) QeHWMJI | IUPUMUOMH-4 , 6—OIMaM/H

a4 IH AMP (500 MI'u, aueton-des) O M.m. 8,82 (1H, mup.c)

8,00 (2H, &m, 7=8,51 T'n) 7,65-7,73 (3H, M) 7,45 (1H, =,
7-8,51 Tm) 6,83-6,89 (1H, ™M) 6,67 (2H, mmup.c) 3,64-
3,69 (3H, M) 2,78 (3H, c); MS m/z 434,2 [M+H]*
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N- (4d-xjopdeHn) —5-¢Top-2- (6-MeTOKCU—-2-MeTnJi— 1H-
OeH3UMMIa30JI-1—WJI) IUPUMUINH-4, 6—OMaMUH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,57 (1H, mup.c)

245 7,74-7,79 (2H, M) 7,68 (1H, &m, 7-2,52 Tu) 7,44 (1H, =,
7-8,51 Tu) 7,35-7,41 (2H, ™M) 6,85 (1H, nn, 7=8,83,
2,52 Tu) 6,57 (2H, mmp.c) 3,69 (3H, c) 2,75 (3H, c);
MS m/z 399,2 [M+H]*
5-pTop-2- (6-MeTOKCHU—-2-MeTUJI- 1H-0eH3uMmmazos—1-mi) —N-
[4- (TPUOTOPMETOKCHU ) QeHWII | IUPUMUIOMH-4, 6—OMaMUH
1H aAMP (500 MI'u, auetoH-de) & M.m. 8,64 (1H, c) 7,84-
246 7,89 (2H, M) 7,69 (1H, &n, J=2,21 Tu) 7,44 (1H, @m,
J=8,83 Tu) 7,34 (2H, zm, J=8,20 Tu) 6,85 (1H, &m,
J=8,51, 2,52 Tu) 6,58 (2H, mmp.c) 3,68 (3H, c) 2,75
(3H, c); MS m/z 449,2 [M+H]*
N-[4- (nudTopMeTOKCH) PeHMII] —5—-pTOop—2— (6—-MeTOKCU—2—
MeTuiI—- 1H-0eH3uMmmnas3oi—1-wui1) nupuMuoa—4, 6—omMaMm1H
1H AMP (500 MI'u, auetonH-de) 6 M.m. 8,52 (1H, c) 7,74-
247 7,79 (2H, ™M) 7,69 (1H, &»n, J=2,52 Tu) 7,43 (1lH, m,
J=8,51 Tu) 7,17-7,23 (2H, w™Mm) 6,81-7,12 (2H, ™M) 6,53
(2H, mmp.c) 3,69 (3H, c) 2,74 (3H, c); MS m/z 432,2
[M+H]*
5-dpTop-2- (6-MeTOKCU—-2-MeTuJI- 1H-BeH3mummnazoj—1-wmi) -N-
(4-MeTmJIQeHWII) INPMUIVH-4, 6—IVaMUH
lH AMP (500 MI'u, auertod-ds) O M.m. 8,34 (1H, mmp.c)
2438 7,70 (1H, @m, J=2,52 Tu) 7,56-7,60 (2H, M) 7,42 (1H, =,

J=8,83 Im) 7,17 (2H, zm, J=8,20 TITwu) 6,83 (1H, znn,
J=8,83, 2,52 Tu) 6,45 (2H, mmp.c) 3,65 (3H, c) 2,75
(3H, ¢) 2,33 (3H, c); MS m/z 380,2 [M+H]"
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5-pTop-2- (6-MeTOKCU-2-MeTuUJI- 1H-OeH3ummna3oi—1-wmi) —N-
(d-MeTOKCUOEHWIT) INPUMUIVH-4, 6—OVaMUH

IH SAMP (500 MI'u, aueton-ds) O M.m. 8,27 (1H, mup.c)

249 7,70 (1H, m, J=2,52 Tu) 7,54-7,60 (2H, ™M) 7,38-7,43
(1H, ™M) 6,92-6,97 (2H, M) 6,82 (l1H, @mm, J=8,51, 2,52
T'm) 6,41 (2H, ummp.c) 3,82 (3H, c¢) 3,67 (3H, c) 2,72
(3H, ¢); MS m/z 396,2 [M+H]*
N- (1, 3-BeH30O0MOKCOJI-5-1JI) -5-pTop—-2- (6—-METOKCU—2—-METUJI—
1H-BeH3uMMOa30JI— 1 —1JI) IUPUMUIOVH-4, 6—OVaMUH
IH AMP (500 MI'u, aueroH-de) O M.m. 8,32 (1H, mup.c)
250 7,71 (1H, m, J=2,52 Tu) 7,42 (1H, @m, J=8,51 Tu) 7,30-
7,33 (1H, ™M) 7,09 (1H, @mm, J=8,35, 2,05 Tu) 6,81-6,87
(2H, ™M) 6,44 (2H, mmp.c) 6,01 (2H, c¢) 3,72 (3H, <)
2,74 (3H, c); MS m/z 409,2 [M+H]*
5-¢pTop-2- (2-MeTu-5-HUTpOo-1H-0eHz3mummnazso—1-mi) -N- (4-
MeTMJIQEHWIT) INPUMUIVH—-4, 6—IVaMuH
IH AMP (500 MTIu, auetoH-de¢) O M.m. 8,45-8,49 (1H, ™M)
254 8,44 (1H, g»n, J=1,89 Twu) 8,31 (1H, &n, J=9,14 Tu) 8,11
(1, mm, J=8,98, 2,36 Iu) 7,54-7,57 (2H, ™M) 7,21 (2H,
n, J=8,20 T'u) 6,59 (2H, mup.c) 2,85 (3H, c) 2,34 (3H,
c); MS m/z 394,2 [M+H]*
5-pTop-N- (4d-MeTOoKCHUbeHMI) —2— (2-MeTMJI-5—HUTpOo—-1H-
BeH3UMMIa30JI-1—1WJI) IUPUMUIMH-4, 6—OMaMuH
1H AMP (500 MI'n, auetoH-de) © M.m. 8,43 (1H, m, J=1,89
255 T'u) 8,40 (1H, mwup.c) 8,30 (1H, =m, J=9,14 Tu) 8,10 (1H,

nn, J=8,99, 2,36 I'u) 7,52-7,57 (2H, M) 6,96-7,01 (2H,
M) 6,55 (2H, mmp.c) 3,83 (3H, c) 2,83 (3H, c); MS m/z
410,2 [M+H]*
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2- (6—amMmHO-2-MeTUI-1H-6eH3mMmIaz3o—1-mj) -5-pTop—-N- (4-
METOKCUOEHWIT) INPUMUIVH-4, 6—OVaMUH

IH AMP (500 MI'u, aueroH-de) 6 M.m. 8,25 (1H, c) 7,53-

256 7,59 (2H, ™M) 7,42 (1H, »n, J=1,58 Tu) 7,24 (1lH, m,
J=8,83 TIu) 6,93-6,99 (2H, ™M) 6,61 (1H, nn, J=8,20,
2,21 Tu) 6,33 (2H, c¢) 4,30 (2H, wmmup.c) 3,81 (3H, <)
2,67 (3H, c¢); MS m/z 380,3 [M+H]*
2—- (6—aMMHO-2-MeTuJI-1H-0eHusmuMmuoas3oJi—1-mi) -N-[4-
(oudTopMeTOKCH ) beHMII] —5-dTopIUPUMUINH-4, 6—OMaMUH
IH AMP (500 MI'u, auertoH-de) O M.m. 8,48 (1H, mup.c)
257 7,75-7,82 (2H, M) 7,42 (1H, @m, J=2,21 Tu) 7,25 (1H, =,
J=8,20 Tu) 7,17-7,22 (2H, M) 6,96 (1H, T, J=75,00 Tu)
6,64 (1H, nm, J=8,51, 2,21 Tu) 6,44 (2H, mmp.c) 4,36
(2H, c) 2,68 (3H, c); MS m/z 416,2 [M+H]*
2- (6—aMmHO-2-MeTUII-1H-6eH3mMmaazoi—1-mi) -5-pTop—-N- (4-
MeTMJIQEHWIT) INPUMUIVH—-4, 6—IVaMuH
IH AMP (500 MI'u, aueton-ds) O M.m. 8,15 (1H, mup.c)
258 7,39-7,46 (2H, M) 7,28 (1H, @m, J=2,21 Tu) 7,09 (1H, =,
J=8,20 TIu) 7,04 (2H, zm, J=8,20 Twu) 6,47 (1H, 1n,
J=8,51, 2,21 Tu) 6,22 (2H, umup.c) 4,16 (2H, c) 2,54
(3H, ¢) 2,18 (3H, c); MS m/z 364,3 [M+H]*
N- (4d-xjopderns) -5-pTop-2- (5-dpTop—-2-MeTnII—1H-
BeH3UMMIa30JI-1—1WJI) IUPUMUIMH-4, 6—OMaMuH
IH AMP (500 MI'u, auetoH-ds) O M.m. 8,60 (1H, mmup.c)
259 8,13 (1H, nm, J=9,4¢, 5,04 Tu) 7,71-7,78 (2H, M) 7,36-

7,43 (2H, M) 7,29 (1H, @mm, J=9,30, 2,36 I'u) 6,99 (1H,
Tn, J=9,30, 2,52 Tu) 6,60 (2H, mmp.c) 2,80 (3H, c); MS
m/z 387,2 [M+H]*
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N- (4-xjop—-3-dpTopdeHmir) —5-pTop—-2- (5-pTop—-2-MeTH—-1H-
OeH3UMMIa30JI-1—WJI) IUPUMUINH-4, 6—OMaMUH

IH SAMP (500 MI'u, aueton-ds) O M.m. 8,76 (1H, mup.c)

260 8,13 (l1H, mm, J=8,83, 5,04 Tu) 7,86 (l1H, mm, J=11,98,
2,52 T'u) 7,54-7,59 (1H, ™M) 7,45-7,51 (1H, ™M) 7,30 (1H,
nn, J=9,30, 2,36 Iuw) 7,02 (1H, 7»n, J=9,22, 2,68 Iwu)
6,69 (2H, mmump.c) 2,84 (3H, c); MS m/z 405,2 [M+H]*

N- (4-xjop-3-pTopdeHms) -5-pTop-2- (2-MeTHJI—-1H-
BeH3UMMIa30JI-1—1JI) IUPUMUINH-4, 6—OMaMuH
IH AMP (500 MI'u, aueton-des) O M.m. 8,74 (1H, mup.c)

201 8,11 (1#, &#nm, J=7,57,1,89 Tu) 7,90 (1H, =»mm, J=11,98,
2,52 Tu) 7,58 (2H, T&m, J=7,88, 2,21 Tu) 7,47 (1H, T,
J=8,67 Tu) 7,18-7,28 (2H,M) 6,65 (2H, mmp.c) 2,82 (3H,
c); MS m/z 387,2 [M+H]*

N- (4d-xJjiop-3-d¢TopdbeHnir) —5-dpTop-2- (6-pTOopP—-2-MeTHII—-1H-
OeH3UMMIa30JI-1—WJI) IUPUMUINH-4, 6—OMaMUH
IH SAMP (500 MI'u, aueton-ds) O M.m. 8,77 (1H, mup.c)

262 7,93 (1H, npm, J=10,09, 2,21 Tu) 7,83 (1H, mm, J=11,82,
2,36 T'u) 7,53-7,59 (2H, M) 7,46-7,51 (1H, ™M) 7,05 (1H,
To, J=9,14, 2,52 Tu) 6,72 (2H, uwmp.c) 2,82 (3H, c); MS
m/z 405,2 [M+H]*
2= (2-zTui-1H-0eH3uMmuna3o—1-mj) —5-pTop-N- (4-
MeTMJIQEeHWII) INPUMUIOIVH-4 , 6—OVaMUH

570 IH AMP (500 MI'u, auetod-ds) O M.m. 8,36 (1H, mup.c)
8,07-8,11 (1H, ™) 7,54-7,62 (3H, M) 7,15-7,24 (4H, ™)
6,46 (2H, mup.c) 3,26 (2H, B, J=7,46 Tu) 2,33 (3H, c)
1,30-1,33 (3H, M); MS m/z 363,3 [M+H]"
2= (2-zTmmiy-1H-0eH3uMmuOazoJi—1-mi) —5-pTop-N- (4-
MEeTOKCHUPEHWIT) INPUMUIVH—-4, 6—IVaMUH

571 IH AMP (500 MI'u, aueton-des) O M.m. 8,15 (1H, mup.c)

7,93-7,97 (1H, ™M) 7,39-7,46 (3H, M) 6,99-7,10 (2H, M)
6,78-6,83 (2H, M) 6,28 (2H, c) 3,68 (3H, c) 3,10 (2H,
kB, J=7,36 T'u) 1,14-1,17 (3H, M); MS m/z 379,3 [M+H]*
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2= (2-31mmi-1H-0eH3uMMOazsoJi—1-mi) —5-pTop-N-[4-
(TPUdTOPMETOKCHU ) QeHWII | IUPUMUIOVH-4, 6—OMaMUH

IH AMP (500 MI'u, aueroH-de) 06 M.m. 8,67 (1H, c) 8,04-

272 8,10 (1H, ™M) 7,80-7,87 (2H, M) 7,58-7,64 (1H, ™M) 7,33
(2H, m, J=8,20 Tw) 7,14-7,26 (2H, M) 6,60 (2H, c) 3,26
(2H, B, J=7,36 TITu) 1,31-1,34 (3H, M); MS m/z 433,2
[M+H]*
N- (1, 3-6eH30O0MOKCOJI-5-1JI) —2- (2-2TuJI-1H-0eH3uMMIa30JI—1 -
wi1) —5-proprnupuMnInH-4, 6—-OmMaMmuH
IH AMP (500 MI'u, aueroH-de) O M.m. 8,32 (1H, mup.c)
573 8,08-8,13 (1H, ™M) 7,58 (1H, &m, J=7,57 Tu) 7,28 (1H, =,
J=1,89 Tu) 7,15-7,24 (2H, ™M) 7,07 (1H, gnnm, J=8,67,
2,05 Tu) 6,85 (1H, @m, J=8,51 Tu) 6,40-6,48 (2H, M)
6,01 (2H, c¢) 3,25 (2H, B, J=7,57 Tu) 1,30-1,33 (3H,
M); MS m/z 393,2 [M+H]*
N- (4d-xjopbern) —2—- (2—-sTmj—- 1H-0eH3uMnnasoJ—1-mi) —5-
bropnuprvmnouH-4, 6—-oMaM1H
IH AMP (500 MI'u, aueton-ds) O ™M.m. 8,57 (1H, mup.c)
274 8,03-8,09 (1H, ™M) 7,72-7,79 (2H, ™M) 7,60 (1lH, &,
J=7,57 Tu) 7,34-7,40 (2H, ™M) 7,16-7,26 (2H, ™M) 6,56
(2H, wmwwmp.c) 3,26 (2H, B, J=7,57 Twu) 1,33 (3H, T,
J=7,57 T'u); MS m/z 383,4 [M+H]*
N- (d-xjop-3-dTopberni) —2- (2-s1uy—-1H-0eH3ummnasos—1-—
Wi1) —5-pTopnmupuMnUInH-4, 6—-OMaMmuH
IH AMP (500 MI'u, auertoH-ds) O M.m. 8,75 (1H, mup.c)
. 8,06 (1H, &m, J=6,94 Tu) 7,90 (1H, nom, J=11,98, 2,52

I'm) 7,62 (1H, np»m, J=6,94, 1,58 Tu) 7,54-7,58 (1H, w™)
7,42-7,49 (1H, ™M) 7,18-7,29 (2H, M) 6,65 (2H, mmp.c)
3,29 (2H, B, J=7,36 Tun) 1,36 (3H, =T, J=7,41 Tu); MS
m/z 401,4 [M+H]*
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2= (2-umurJjonponui-1H-6en3mMmuna3oi—1-mi) —-5—-pTop—-N- (4-
MeTMIIOEHWIT) INPUMUIOIVH- 4, 6—OVaMUH

IH SAMP (500 MI'u, aueton-ds) O M.m. 8,36 (1H, mup.c)

276 8,02-8,06 (1H, ™M) 7,61-7,67 (2H, M) 7,46-7,53 (1H, ™)
7,12-7,23 (4H, ™M) 6,47 (2H, mup.c) 3,01-3,10 (1H, ™M)
2,32 (3H, c¢) 1,16-1,21 (2H, ™M) 0,98 (2H, o xB, J=8,47,
3,38 Tu); MS m/z 375,4 [M+H]*
2- (2-umrJjonponui-1H-6eH3uMmuaa30J—1-mj) —-5-pTop—-N- (4-
MEeTOKCHUPEHWIT) INPUMUIVH-4, 6—OVaMUH
IH AMP (500 MI'u, auertoH-des) O M.m. 8,29 (1H, mup.c)
579 8,04 (1H, m, J=8,83 Tu) 7,58-7,65 (2H, ™M) 7,46-7,51
(14, ™M) 7,10-7,21 (2H, ™M) 6,89-6,96 (2H, M) 6,43 (2H,
mvp.c) 3,81 (3H, ¢) 3,02-3,10 (1H, ™M) 1,13-1,18 (2H,
M) 0,96 (2H, o B, J=8,35, 3,42 Tu); MS m/z 391,3
[M+H]*
2—- (2-umrJjonponuin-1H-6en3mMmuaaz3oi—1-mi) -5—-pTop-N-[4-
(TPUdTOPMETOKCHU ) QeHWII | IUPUMUIOVH-4, 6—IVaMUH
IH AMP (500 MI'u, aueron-de) 6 M.m. 8,65 (1H, c) 7,98-
278 8,03 (1H, ™M) 7,87-7,93 (2H, M) 7,49-7,54 (1H, ™M) 7,31
(2H, m, J=8,20 Twm) 7,12-7,24 (2H, ™M) 6,60 (2H, mmp.c)
2,98-3,05 (1H, ™M) 1,17-1,23 (2H, M) 0,95-1,02 (2H, w™);
MS m/z 445,3 [M+H]*
N- (4-xjopdeHn) —2- (2-uMuKJjonponmi-1H-0eH3uMmogasoJI—1 -
Wi1) —5-pTopnmupuMnUInH-4, 6—-OMaMmuH
IH AMP (500 MI'u, auertoH-ds) O M.m. 8,59 (1H, mup.c)
279 7,97-8,04 (1H, ™M) 7,80-7,86 (2H, M) 7,47-7,55 (1H, wM)

7,32-7,38 (2H, M) 7,12-7,23 (2H, ™M) 6,58 (2H, mmp.c)
2,90-3,05 (1H, M) 1,17-1,25 (2H, M) 0,97-1,04 (2H, w™);
MS m/z 395,3 [M+H]*
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N- (4-xjop-3-dpTopdeHmi) —2— (2-uurjonponui—-1H-
BeH3UMMIa30JI—1-1i1) —5-dTopnnpuMuorH—4, 6 —oraMnH

IH SAMP (500 MI'u, aueton-ds) O ™M.m. 8,77 (1H, mup.c)

280 7,96-8,06 (2H, M) 7,60 (1H, @mm, J=7,88, 2,52 ITu) 7,53
(14, n, J=6,94 Tu) 7,45 (1H, 7T, J=8,67 Twu) 7,16-7,25
(2H, M) 6,68 (2H, mup.c) 2,96-3,03 (1H, ™M) 1,21-1,26
(2H, M) 1,02-i,07 (2H, M); MS m/z 413,3 [M+H]*
5-pTop-2- (5-pTop-2-MeTUI-1H-0eH3MMMOa30J1-1-1JI1) —-N- (4-
MeTMJIQEeHWII) INPUMUIOIVH-4, 6—OVaMUH
IH AMP (500 MI'u, aueron-des) O M.m. 8,39 (1H, mup.c)

281 8,15 (1H, mm, J=8,51, 5,04 Tu) 7,53-7,58 (2H, ™M) 7,27
(14, @mm, J=9,62, 2,36 Tu) 7,19 (2H, @m, J=8,20 Tu)
6,92-7,00 (1H, ™M) 6,51 (2H, mwmp.c) 2,79 (3H, c) 2,34
(3H, ¢); MS m/z 367,3 [M+H]*
5-pTop-2- (5-dpTop-2-MeTUNI-1H-0eH3MMMTaz30J—1-wmj) —N—- (4-
METOKCHUOEHWII) INPUMUIVH-4, 6—IVaMUH

g0 IH SAMP (500 MI'u, aueton-ds) O M.m. 8,30 (1H, mup.c)
8,14 (1H, mm, J=9,30, 4,89 Tu) 7,51-7,58 (2H, M) 7,26
(1, =mm, J=9,46, 2,52 Tu) 6,91-7,00 (3H, ™M) 6,44 (2H,
mup.c) 3,83 (3H, c) 2,76 (3H, c); MS m/z 383,3 [M+H]"
5-pTop-2- (5b-dpTop-2-MeTmyI-1H-OeH3uMmOazoa—1-mj) -N-[4-
(TpudTOPMETOKCH ) eHWII ] IMPUMUOMH-4 , 6—OVaMVH
IH AMP (500 MI'u, auetoH-deg) & M.Im. 8,66 (1H, c) 8,12

283 (1, mm, J=8,67, 4,89 Tm) 7,80-7,86 (2H, ™M) 7,35 (2H,
n, J=8,20 Tu) 7,29 (1H, nmn, J=8,83, 2,52 Tu) 6,97 (1H,
Ton, J=9,30, 2,52 T'u) 6,62 (2H, c) 2,79 (3H, c); MS m/z
437,3 [M+H]*
2-(6—aMmHO-2-MeTUI-1H-6eH3mMmnazo—1-mi) -5-dTop—-N-[4-
(TpudTOPMETUII) QEeHWII ] IUPUMUIVH—-4, 6—IVaMUH
1H AMP (500 MI'n, auertoH-dg¢) O M.m. 7,86 (2H, m, J=8,51

284 T'u) 7,53 (2H, @m, J=8,51 Tu) 7,28 (1H, &, J=2,21 Tu)

7,13 (1H, nm, J=8,51 T'u) 6,50 (1H, oo, J=8,51, 2,21 Tu)
6,42 (2H, mwup.c) 4,26 (2H, c¢) 2,56 (3H, c) MS m/z
418,3 [M+H]*
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pumvmep 11
5-pTop-N- (d-MeTOKCUDEeHWII) —2— (2—-MeTunupa3oJio[1, 5-

alImMpuIovH-3-WJl) IUpUMUIUH-4, 6-nuamMmud (CoenuHeHue 239)

cl
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o |
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N
cl” N N
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Cragusas 1. B cMech l-amuHOnMpuouHukmonmuma (9,59 o, 43,2
MMOJIB) M MeTmJI OyT-2-mHoaTa (5,2 m, 51,83 mmosar) B DMF (50 mI)
npm 0°C mobGamijsaiam KoCOs (11,94 1, 86,4 MMOJIB) . PeakKUMOHHYK CMECH

Harpepaljm OO KOMHAaTHOM TeMIIepaTyYyPEl W IlepeMellMBaJll B TeUeHNe 3

oHeN oo Tex op, noka COXX a”Haumns He rnokasaJi, UTO
npeobpasoBaHue B IPOOYyKT 3aBepleHO. PeaKLUMOHHYIO CMeChH
pacrpeneiyanm MeXIy BOIOM u EtOAcC. OpraHnueCcKy dbasy

KOHLEHTPpUPOBaM, 3aTeM nobarJjajam MeOH (50 mi) m NaOH (6 mi, 50%

B H»0) U peakKlMOHHYID CMeChb HaTperanu mnpu 70°C B TeueHme 1 uyaca.
MeOH BHNapMBaJIM M OCTABIIYICA CMeChb IMNOIOKMCHAAAIM 1H pacTBopoM HCI
oo NPpUBIIN3UTEJIEHO PH 4. HeouumeHHY©O 2-MeTuianmpasojio[1, b-
alIMpuIMH-3-KapOOHOBYK KUCIIOTY BHIOEJNANIM Ha OMIbBTPE M CYIWJIM 101
BakKyyMoOM, 3aTeM pacTeopaau B MeOH (50 wmia) m mo®aBisiaM OIHOM
nopumer CHCls (100 mi) m N-umomcykumHmmmn (7,3 10, 32,4 MMOJbB) .
PeakKIMOHHYID CMeCh IIepeMelMBaJiM B TeueHMe 20 MMHYT IIPM KOMHATHOM
TeMIeparype. MeOH BHIDapuBalIM M OCTaTOK IIPOMHBAaJIM TpM pasa
BOOHEIM pacTBopoM NaHCOs3. OpraHmMueckyin ©O¢asy cymman Han NaxSOg,
PacTBOPUTEJIL YIaJaJay OpY ODOHWXEeHHOM HaBJIEHUM W HeOUMIeHHHM
NIPOOYKT oOuMilajJM IIpM IIOMOIKM XpoMaTorpadmuy Ha cuamMkareje C
[IOJIYYEHMEM 3-MOIL—2-MeTuinupasoJio[l, b—alnupmuomHa (4,2 1, 38% 3a

3 Craguu) B BUIEe He COBCeM 0eJIoT'O TBepOOI'O BelleCTRBa.
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1H AMP (500 MI'u, auerou-de) & m.pm. 8,51 (mr, J=6,8, 1,3 I,
iH), 7,41 (mr, J=8,8, 1,3 Iu, 1H), 7,31 (mmm, J=8,8, 6,8, 1,3
I'u, 1H), 6,90 (7m, J=6,8, 1,3 Twu, 1H), 2,42 (c, 3H); MS m/z
298,1 [M+H]*.

Cramua 2. K pacTeopy 3-uom-2-MeTujnupaszoJio[l,5-alnmupunonHa
(340 Mr, 1,32 Mvmosb) B cyxoM THF (10 wi) mopm 0°C poBaBiidim
pacTBop KOMILJIEKCa VBONPONUIIMa THUMXJIOPHU A 17 JIUTUMXJIOPUIA

(iPrMgCl.LiCl) (1,5 MJI, 1,97 MII) . PeakKUMOHHYIO CMecChb

nepememueaau npu 0°C B TeueHre 30 MMHYT M mobGaBidanu 4, 6—IOUXJIOP-
5-9TOop-2- (METUJICYJIbOOHWUII ) INPUMUAINH (484 wmT, 1,97 w™MMOJIB) B
GezponuoM THE (20 mj) . PeaKIMOHHYI CMeChb IepeMemuBaiay npu 0°C B
TedyeHre 1 dYaca ¥ peakKUMOHHYK CMeCh TacCWuiIM BOOOM. HeoUMIeHHHMN
NPOOYyKT skKCTparmpoBan opu nomounm CH:Cl, Tpm pas3a. OO0BeIMHEHHEE
OpT'aHMUeCKMe DKCTPaKTH I[IPOMEBAJIM HACHIIEHHBEM COJIEBEIM PaCTBOPOM,
3aTeM cymmm Hal Na>S04, KOHLEHTpHMpOBaJiM M pacTupaln B CH3CN (10
MJI) . TIOJIydeHHB OCalokK OQUMIBTPOBAIM M CYNWIM C [OJy4YeHNeM 3-
(4, 6-OUXIJIOP—5-OTOPIUPUMUOVH-2—WJI) —2-MeTUJInnpas3oJjo[1l, 5-
alnpuomrHa (270 w1, 68%), BEIOEJISEMOTO B BMIOEe  PHXEeBATO-
KOPUUHEBOT'O TBEPLOOI'O BelleCTBa.

H aMP (500 MIu, DMSO-d¢) O M.m. 8,79 (m, J=6,9 Tu, 1H),
8,34 (m, J=8,8 Iwu, 1H), 7,61 (mmm, J=8,8, 6,9, 0,9 Iu, 1H),
7,13 (vm, J=6,9, 1,1 TIu, 1H), 2,70 (¢, 3H), MS m/z 298,1
[M+H] *.

Cramusa 3. 3-(4, 6-Iuxjop-5-0TOopIUPUMUONH—2 ~WJI) =2~
MeTunupas3oJio [1, 5—a] nupuouxH (65 MI, 0,21 MMOJIB ) " 4-
MeTokcHMaHmImMHe (52 wmr, 0,42 MMOJIB) cCcMemmBaJIM B ETtOH (1 Mia) u
HaTrpeBaJM B BaKpHTONM nOpobupke npu 100°C mo Tex mnop, moka COXX
aHaJM3 He IIoKasajl, UYToO IIpeoOpas3oBaHMe 3aBeplleHO (3 dYacoB).
[Tocre TOTO, Kak OEBLIIO M3pacxonoBaHo MCXOOHOE BElleCTBO,
PEeaKlUMOHHYID  CMecCh oxJlaxmasJu 0o KOMHATHOM  TeMINepaTypH U
paz3faBisaIM  BOOOM (5 1) 0JId OoCaXIeHud I[IponyKTa. IIponykT
cobupalu npu IIOMOINU buiieTPpaLMM, [IPOMEIB aJIn BOOOM u
IOCJIENOBATENBHO IIPOMEBAJM TI'eKCaHOM. HeouumeHHEM OpoOyKT, 06e3
CYWKM, pacTeopsalu B 1PrAc (2 wj), 3aTeM »HOOaBJIANM HaCHIEHHLIN

pacTBOp aMMMaka B Bome (150 wMkJI). PeakUMOHHYK CMeChb Hal'peBaJii
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npyu 100°C B BakpeTOM OpoOMpKe B TeueHMe 24 YacoB OO Tex II0P,
noka COXX aHalM3 He IoKa3aJ, UYTO MCXOOHOE BelleCTBO IIOJIHOCTEBIO
M3pacxXxomOoBaHO. HeouumleHHHBN IPOOYKT OCaXIalM IIyTeM »DoOaBJIeHUS
BOIE (10 ), 3aTeM QUILTPOBAJIM M OUMIIAJIM  [IPM  IIOMOIIM
XpoMaTorpadmmy Ha cuiamkKareje C I[NOJIydeHUMeM YKa3aHHOTO B 3al0OJIOBKE
coenmHeHusa (26 M, 34% B OByx CTammax) .

1H AMP (500 MI'u, auerod-de) & M.nm. 8,54 (mr, J=8,9, 1,2 T,
1), 8,47 (gwr, J=6,9, 1,1 Tu, 1H), 7,93 (mmp.c, 1H), 7,59 (o=m,
J=6,06, 2,2 I, 2H), 7,21 (mmm, J=9,0, 6,8, 0,9 Ty, 1H), 6,98
(pm, J=6,6, 2,2 Iu, 2H), 6,87 (rm, J=6,8, 1,3 Tu, 1H), 5,96
(mup.c, 2H), 2,84 (¢, 3H), 2,70 (¢, 3H); MS m/z 383,2 [M+H]*.

HONIOJIHUTeJIbHEE  COeOMHeHMsa  popmyJiel (1) wmim  ux  dopmMma,
OV CAaHHEE B HacTodAmen 3asaBKe, MOT'YT BHITH IOJIyYEeHH B
COOTBETCTBUA C nopolLenypomn [IpumMmepa 11 C VCIIOJIb 30BaHMEM

IIOOXOOAINMX MCXOIOHEIX BelleCTB, PpPeal'eHTOB U yCHOBMﬁ pPearumm.

Coemun
HasBaHMe M IOaHHHE

HeHHne

N-[4- (nudTopMeTOKCH) eHUII] —5—-pTOop—2- (2-

MeTWJInupa3o0Jio [ 1, 5—a] mupuouya-3-1il) INPpUMUIOVH-4 , 6—OVaMUH
1H aMP (500 MI'n, aueton-ds) & m.nm. 8,55 (mr, J=8,9, 1,2
173 |1w, 1H), 8,49 (or, J=6,9, 1,0 Tw, 1H), 8,20 (mmp.c,
1), 7,76-7,81 (m, 2H), 7,20-7,27 (M, 3H), 6,98 (T,
J=75 1I1u, 1H) 6,89 (rm, J=6,9, 1,4 TITu, 1H), 6,08
(mup.c, 2H), 2,72 (c, 3H); MS m/z 401,2 [M+H]*

5-pTop-2- (2-MeTHimMpaszoJyo [1, S-a] nupuanua-3-mj) -N- [4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOIVH—-4, 6—IVaMUH

1H AMP (500 MI'u, aueton-ds) & m.nm. 8,44 (mr, J=9,1, 1,1
197 I'u, 1H), 8,37 (mgr, J=6,9, 0,9 Twu, 1H), 8,39 (mmp.c,
1#), 7,87 (m, J=8,5 I'u, 2H), 7,55 (m, J=8,5 Iy, 2H),
7,13 (gpnm, J=9,1, 6,7, 1,3 I'n, 1H), 6,77 (rm, J=6,8,

1,6 Iu, 1H), 6,09 (mmump.c, 2H), 2,62 (c, 3H); MS m/z

403,4 [M+H]*
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5-pTop-2-[6-dpTOP-2- (TPUOTOPMETIII) UMMOa30 [1, 2—
almmpmuomHa-3-ui] —-N- [4- (TpudTopMe TWUII) QeHWII | INPVUMUIVH—

4, 6-OmMaMmnH

178 1H AMP (500 MIwu, auerod-ds) & M.m. 8,76-8,81 (M, 1H),
8,70 (mwmp.c, 1H), 7,91 (m, J=8,5 ITu, 2H), 7,68 (&nxm,
J=10,1, 4,7 T'u, 1H), 7,47 (m, J=8,5 I'u, 2H), 7,45 (T,
J=9,8 I'u, 1H), 6,52 (mmp.c, 2H); MS m/z 475,3 [M+H]*

Mpumep 12
2- (2-umkJjonponuianmpasojo [1, b—a]l nupuonua-3-mj) -N- [4-
(DndTOopMETOKCH) beHWIT] —5—dTopIIUPUMUONH-4, 6—OMaMUH (CoenvHeHUe

180)

CIMg

— Cf k¥, f
Mg'PrCI.LiCl, P30 o Hz
THF EtOH

\

Cl NH2 NH,
F N
- O
HN N QE‘ NH4OH HN \\
DMSO \
[ ; /
K2003
0O F DMF

O\(F

F F F

Crammsa 1. K pacTBOpy LMKJIOoHOpomomiIalueTrmieHa (777,0 mr, 9,82
MMOJIE) B THE (5 wi1) mpu -78°C no KamuiaM »DoOaBJISIM KOMILJIEKC
WUB30NPONMIMATHUMXIIOPUIA U JIUTUVXJIOpUIa B pacTBope (9,0 mm, 1,3 M
pacTBop B THF). CMech HaTrpeBalu mo 0°C M HepeMemMBaJM B TeUeHUE
30 mMmHYT. B cMecr npu -78°C mobarnsanu 4, 6-nuxjop-5-dTop-2-
(MeTuIICYyJIbOOHMI) nupuMmavH (4,80 1o, 19,6 MMOJB), 3aTeM CMeCh
HarpeBagu no 0°C wm nepeMmemuBalM B TedveHre 1 waca. CMmech
pacopenesyidaar MexIy »>TulalleTaToM M Bomo¥. OpraHMdUeckyw ©¢asy
[IPOMEIBAJIXM HACHIIEHHEIM COJIEBEIM pPacTBOPOM, CymumiIM Han MgSO4, 3aTeM
bunbTpOBaANIM M yhapueaJiu. QOcCTaBlleeCd BeIleCTBO OTOEJIAJU [IPU

IIOMOWM KOJIOHOUWHOM XpoMaToTpadur Ha cuimkarese (sJoMpysS CMecho
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1:9 STUJlalleTaT—-rekcaH) c [oJiydyeHnueM 4, 6-OUXJIOP—2-—
(LMKJIONPONUIIBS TUHWII) —5—dTopnimpuMmaomHa (1,17 ©, 45%).

1H AMP (500 MI'u, auerod-de) & M.nm. 1,53-1,67 (M, 1H), 0,98-
1,10 (m, 2H), 0,83-0,94 (M, 2H); MS m/z 231,1 (100) [M+H]*.

Cramusa 2. CmMmecChb 4, 6—-IUXJIOP—2— (UUKJIONPOIMUIID TUHWIT) —5—
dbropnupuvunuHa (241,0 mr, 1,04 vmosk) M 4-OMOTOPMETOKCHAHUIIMHA
(707,0 mr, 4,45 mMosis) B ETtOH (2 MJI) HDepeMellMBa M OPUM KUIIEHUM C
OOpaTHEIM XOJIOOMJIBHMKOM B TeueHMe 1 udaca. [locile oxJlaXOeHUs CMeChb
pacopemnesyialM MexDoy 5STujlalleTaToM M BoOo¥. OpraHMUeckyn ©Gaszy
[IPOMEIBAJIM HACHIIEHHEM COJIEBEIM pPacTBOPOM, cCymmjiaM Han MgSQOs4, 3aTeM
bunsTpoBaNIM U yHapubBaiiM. OCTaBlleeCd BeEIEeCcTBO OTOEJIANIM I[IPpU
IIOMOWIM KOJIOHOWHOM XpoMaTorpaduy Ha cuimkareje (2JOMpyS CMeCchb
1:20 u 1:10 sTHUIaleTar—-rekcaH) C [IOJIYYEHMEM 6—-xXJIOp—2-—
(IMKJIIONPONUIISTUHWII) —N— (4— (DMdTOPMeTOKCHK ) GeHUII) —5— O TOpIUPYMUIVH—
4-avmua (258,0 mr, 70%); MC m/z 354,2 (100) [M+H]*, 356,2 (40).

Crammusa 3. K 6—XJIOP—2— (LMUKJIONPOIWUIID TUHWIT) — N-
(4 (mudTopMeTOKCH) QeHWII) —5—dTopIUpUMUIVMH-4—aMmHy nobaejgaamu JIMCO
(2 M) wm NH4OH (27%, 0,1 ™). PeakKUMOHHYK CMECH HaKpPHBAaJU
KPHIIKOM ¥ TmepeMemuBaly npu 100°C B TeueHMe 2 nHeM. PeaKUMOHHY

CMeChb paclipeneijidjiv MeXnoy STrlalueTaToM U BOOOM. OpTraHMUeCKYIo

baszy mopoMeIBasM BOIOM (2x20 MJI) M HaCHIIEeHHHM COJIEBEIM PacTBOPOM,
cymmiam Han MgSQOs4, 3arTeM OQuibTpoBalM U yhapubBalin. OcCcTapBlleecsd
BemeCTBO OTIeNAJM IIpM TIIOMOmM  KOJIOHOUHOM  XpoMaToTrpadum  Ha
cuimkarejye (aJmoMUpyda cMecbio 1:4 sTuialeTaT-T'eKCcaH) C IIoJIydeHMeM
2- (2-umkJjonponuianmpasojo [1, Sb-a]l nupuonua-3-mj) -N- [4-
(mudTopMeTOKCH) DeHMII] —5—-dTopIMpUMUIMH-4 , 6—OMaMHa (149, 0 MI,
64%). MC m/z 335,5 (80) [M+H]*, 336,2 (100).

Cramusa 4. Cmechk 2- (2-UMKJONponuinmpaszoJio[l, 5—a]lnoupuouua-3-
mi) —-N-[4- (nudTopMEeTOKCH ) PeHMII] —5—PTOoOpIIMPUMUIOMH-4 , 6—OMaM/Ha
(100,0 w™mr, 0,30 MMOJBL), OMPUOIMHMMN-1-uIazauuzma (74,0 w~mr, 0,30
MMOJIE ) , K2COsz (43,0 mr, 0,31 mmones) m DMFE (2 M) I[IepeMemMBaJA
IpY KOMHATHOM TeMIepaType B TeueHMe 1 IHAS ¥ 3aTeM npu 80°C B
TeueHUe 1 OHA. PeaKUMOHHYIO CMecCh pacrnpeneidanm MEXIY
STUJIalleTaToM ¥ BomoM. OpraHuMueckyln $asy I[OIPOMBEBaJIM BOIOWM U

HaCHIe HHEIM COJIEBEIM pacTBopoOM, CYIUINJIIN Harnm MgSQOg, 3aTEeM
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buneTpoBaIM M yhnapuBaiu. OcCTaBlleeCd BeHNECTBO OTIENAIM IIPU
IIOMOWIM KOJIOHOWHOM XpoMaTorlpadmy Ha cuiamkareje (2JIoupysa CMeCchb
1:1 [puxJjiopMeTaH:TeKcaH, 3arTeM 1:3 »srTuijaleTaT:OIUXJIOPMEeTaH) C

[IoJIydeHMeM YKa3aHHOI'O B 3aroJiIoBKe coegmHeHms (32,0 wMr, 28%
BHIXOI) : T.ILJI. 53-55°C.

1H AMP (500 MI'u, aueroH-de) 6 M.nm. 8,55 (m, J=8,83 I'u, 1H),
8,41 (m, J=6,94 Tu, 1H), 8,20 (mmp.c, 1H), 7,63-7,91 (m, 2H),
7,21 (mpm, J=0,95, 6,78, 8,98 Tu, 1H), 7,17 (m, J=8,83 Tu, 2H),
6,80-7,10 (v, J=75,00 T, 1H), 6,86 (or, J=1,26, 6,78 Tu, 1H),
6,10 (mmup.c, 2H), 3,44 (m, 1H), 0,53-1,13 (M, 4H); MS m/z 427,3
(100) [M+H]*, 428,3 (50).

Ipumep 13

[3- (4-avmHO-6-{ [4- (DMPTOPMETOKCH ) PEHWJII] aMMHO } —5—
bropnupUMUOVH-2-WJI) —5—-pTopnMpa3oiio [1, S—a] IupuoruH—2-1Jjl ] Me TaHOJI

(CoenmHeHMre 181)

7
F HO_# o
~ XN SO3NH, | \IC\ID,NH K,COs
Cl PdCI,(AC = =
N XPhos. A Xx_ DMF
EtsN,
NMP OH DCM OH
Cl
S'/ F
I=ClI \N
\
NIS |
. 7< cl N/)\ﬁ//\o
CHClj, “uMuaason, )
DCM ‘ ; )
OTBS Mg'PrCILICI, THF
Cl NH,
F OTBS OH
F OTBS NH, ~ "N Y
/@ NS SN
N H N N
—_—
EtOH \ 4/ DMSO \ 7/
F
g o
F F
Cragma 1. CMmecb 2-xJjop-4-dropnmpmmouHa (2,19 1o, 16,65
MMOJIB ) , npomn-2-mH-1-oJa (1,86 T, 33,29 MMOJIB ) ,

OMC (alle TOHUTPWII) ouxJjiopnasjianug (I1) (215,606 Mmr, 0,83 MMOJNB) U 2-



222

OUUVKJIOTeKCUIIQoCcouHo-2",4 ", 6 ' —rmpunsonponmidudeHmnIIa (Xphos)
(794,3 w~mr, 0,17 mvoses) B NMP (15 M) @merasupoBalM IIPM IIOMOIIM
TpexX LMKJIOB BaKyyMHOM OTKaukM M NpOoOyBKM N2 U 3aTeM I00aBJIAIU

TPUD TUIIaMUH (4,7 wI, 33,3 MMOJB) . CMecCh oerasypoBaju U

nponyBajgu IIpu ImoMomu Nz, 3aTeM HarpeBalu nopu 60°C B TeueHue
HOouM. PacTBRop oxJlaxmalM M BJIMBaJIM B Bomy (100 M) M HOPOOYKT
BSKCTparmMpoBaliM sTujlalueraroM (150 wi). D3SKCTpakKT CyIMJIM Hal
MgSQOs4, 3BaTeM OQUIBTPORAJNM M KOHLEHTPUPOBAJM [IPU IIOHMXEHHOM
naBJieHur. OcCTaBmeecs BeMeCcTBO OTHOENAAM IIPpM IIOMOIM KOJIOHOUWHOM
XpoMaTorpabum (pimonpyss  cMeckld 0-10% guxJiopMeTaH-TeKCaH) c
nojiydyeHreM 3- (4-0TOpHNUPUIOUH-2-WJI) Ipoll—-2-MH—-1-0Jla B BUIOEe Macja
(2,40 m, 96%).

Cragun 2-4. K pacTtBopy 3- (4-0TOpHMPUMAOMHE-2-WJI)IPOI-2-UH-1-
ona (820,0 wmr, 5,43 MMOJIB) B OuxJopMeTaHe (10 M) DOpUMAMU
nodaByaganam 2-[ (aMMHOOKCHU) cynbooHMn] -1, 3, 5—-rpumMeTnnbenzon (1,5 1,
6,98 MMOJIB ) npu 0°cC. IToJIy4YeHHYD CMeChb nepeMelMeaamu  [Opu
TeMIlepaType OKpyXaKlell cCcpeli B TeueHUe 2 IOHelM. PacTBOpUTeJb
yOaJiaay TpU OpOoOyBKe HNOTOKOM N2 C HOJYUYeHMEM HeOUMIeHHOM CMeCH.

K HeoummeHHOM cMecu B DMF (3 mi) mobaBigaiaum KoCOz (825,0 mr, 5,97

MMOJIB) Tipu  0°C. TIOJIYYeHHYI CMeCh IIepeMelMBajiM I[OpM KOMHATHOM
TeMIlepaType B TeueHMe 24 dYacoB U 3aTeM pPacClIpelelidad Mexny
STUJalleTaToM M Bomo¥M. OpraHuMueckyn ©¢asy TI[IPOMHBAaJIM BOOOM U
HaCHI[&e HHEIM COJIEBEIM pacTBoOpPOM, CYUINIIN Han MgSQg, 3aTeM
bubTpOoBaJIM M yHhapuBaliM. OCTaBlleeCHd BeMEeCTBO MCIIOJB30BaJM Ha
clenywomer cTamguy 0e3 IOONOJHUTEJHLHOWM OUMCTKH.

CMechk HeOUuMIeHHOTO BemecTBa, N-moIcykuuMHmMmMma (1,2 r, 5,33
MMOJIE ) B XJIOpodopme (10 1) epeMeliMBalarM IIpKU TeMIlepaType

Opr?KaIOH_[eIZ Cpellkl B TeUeHUe 2 YacCoOB M 3aTeM paclipeneJidjin MeXIy

STUJIaleTaToM ¥ BomoM. OpraHuueckyln $asy I[IPOMBEBaJIM BOIOM U
HaCHIIe HHEM COJIEBEM pacTBoOpPOM, CYIUINJIIN Harn MgSQg, 3aTEM
OUILTPORBAIM W ylIapuUBalu. OcTarBlleecd BeMeCTBO OTOEJANU [IPU

IIOMOmMM KOJIOHOUHOWM XpoMaToTpaduy Ha CcuIMkKareje (2J0UMPYS CMeCho
1:1 OUXJIOPMeTaH: I'eKCaH, 3aTeM 1% MeTaHoJla B cMecum 1:4
STUJIAleTaT : AMXJIOPMETAaH, C IoJiydeHMeM (b-¢dTop-3-monnmpasoio[l, 5-

alImMpuIoMH—-2-1UJI) MeETaHoJIa B BuUme MacJga (1,4 1, 50%).
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Cramua 5. K pacTeopy (5-¢Top-3-momnmpasotoll, 5—a]nompunmuH-
2-uj)MeTaHosia (500,0 w~mr, 1,71 MMOJIB) B IOUXJIOpMeTaHe (3 M)
OODaBJIAIM MMMIOA30JI (139,5 w1, 2,05 wMMoOJIB), C TIIOCJIenyKIMM

nodaBJjieHMeM [0 KallJldM TpeT-0yTUIIOuMe TUIICUIniIxjopmuna (384,0 wr,

2,55 mmosip) B guxJjopmeTaHe (5 M) mopu 0°C. TIOJIYUYeHHYID CMecCh
IIepeMellBaJiM IIpM TeMIepaType OKpyXakllell cpeli B TedeHue 30
MUHYT, 3aTeM OMJILTPOBAJM Uepes CJIOW CUIMKATeJb/lLleJIUT, IIPOMEBAJIU
OUXJIOPMETaHOM c [IOJIyYEeHMEM 2-[ (TpeT-
Oy TUIIOVUME TUJICUIIMIIOKCH ) MeTWJI] —5—-dpTop-3-nonnmpas3ojo [1, 5-
alnmupunubda (470,0 mr, 72%).

Crammusa 6. K pacTeopy 2-[ (TpeT-
Oy TUIIOVUME TUJICUIIMIIOKCH ) MeTWJI] —5—-pTop-3-nonnmupas3ojo [1, 5-
almupunouua (470,0 w™mr, 1,15 wmons) B THF (5 ™M) poGaBigaim

KOMILJIEKC M3ONPONWUIJIMATHUMXIIOPUIE U JIUTUMXJIOpUIa B pacTBope (1,07
M, 1,3M pacTBop B THF) mnpm -78°C mo kamuaaMm. CMech HaTpeBajM OO

0°C u nepememuBa u B TeueHMe 30 MUHYT ¥ 3aTeM O00ABJAIM OIHOM
nopumen 4, 6-guxjop-5-9Top-2- (MeTWUJICYJbOOHWII) nupuvuoue (4,80 1,
19,6 mmoJsib) mpu -78°C. CMech nepememmBaimu npu 0°C B Teuenue 1
Yyaca M 3aTeM pachopenejaaM MexOy  STujalleTaToM ¥ = BOIOM.
OpraHnueckyrn (Gasy I[IPpOMEBaJIM HACHIIEHHHM COJIEBEM pPacTBOPOM,
cymmimM Han MgSQOs4, 3arTeM OQ(uibTpoBalM U ylhapubalinu. OcCcTapBlleecsd
BEMEeCTBO OTIOEJNSJM IIpM IIOMOIM  KOJIOHOUWHOM  XpoMaTorpadum Ha

cuamMkareje (sJoupysa cMecbio 1:9 »TujaleTaT:TeKcaH) C IIoJIydeHMeM

2-[ (TpeT -0y TUIOMME TUJICUJIMIIOKCHK ) MeTHJI] —3- (4, 6—-OuxJjop-5-
dropnupuMUOVH-2-1JI) —5-dTopnmpaszoio[l, b—a]l nupuomuHa (205,0 MT,
40%) .

Cragum 7-8. Cmechk 2-[ (TpeT-OyTUIOVME TUJICUJIIMIIOKCH ) METUII] —3—

(4, 6-ouUxJIOp—-5-dTOopPIUPUMUOVH-2-WJI) —5—-pTopnmpa3odo [1, S—a]l nupunmuHa
(102,0 Mmr, 0,23 mMmoJb), 4-nudropMeTokcHaHmIMHa (145,0 mr, 0,92
MMOJIL) ¥ o5TaHosa (1 wiI) HarpeBaiu npu 90°C B TeueHMe HOUM.
[locyie oxJlaXOeHUS CMeChb BHUIMEBAJM B BOLNY CO JIBOOM C IIOJIYYEeHMEM
TBepOOT'O  BelleCTBa. TBepnoe  BeWleCTBO cobMpalM I[IpM  [IOMOIU
dunepTpauMK, C ODOCHedOyKleld IPOMEIBKOM BOINOM UM TekKcCaHoM. TBepmoe
BEIIECTBO CYIIUIIA ron BaKyyMOM c [IOJIYUeHMEM 2=[2-[ (Tper-

Oy TUIIOUME TUJICUIIMIIOKCHY ) MeTMJI] —S—-dTopnupas3oiio [1, S—al nupuomnua—-3-
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W] —6-xJop-N- (4-nudTOopMETOKCH ) PEHMUII] —5—PTOPIIMPUMUIOMH-4 -aMHa
(cMeck TBS 3amlMIeHHOT'O M HEBAMMIIEHHOT'O MIPOOYKTA) .

K BEHCyIIEHHOMY TBepIOMY BelleCTBY noGaBiasgiau IMCO (3 ™iI) u
NH4OH (0,3 MII) . PeakUMOHHYIO CMecChb HaKpPLIBAaJINU KPBIIKOM U
nepemMemmeasiu npu 100°C B TeueHue 2 gpHel. CMeChb paclpenessanmn
MeXOy STujlalleTaToM M BOIOM M opTraHnueckyil a3y IIPpOMHBAJIM BOIOM
(2x10 ™MJI) ¥ HaCHIEeHHBEM COJIEBHM PacTBOPOM, CymmianM Han MgSOs,
3aTeM QUILTPOBAJIM U yIapuBaiu. OCTaBIleeCsd BEMEeCTBO OTOEJIAJM IpU
IIOMOmM KOJIOHOUHOWV XpoMaToTIpaduy Ha CcuIMkKareje (2J0UpyS CMeCho
1-5% MeTaHOJI B OMXJIOPMETAaHE) c [IoJIydeHMeM  VYKa3aHHOTO B
3aTr'0JIOBKE COEeIOMHEeHMS B BuIe OeJIoT'o TBepmoTr'o BemecTBa (25,0 wMr,

25% mjasg OByx cTamui); T.l. 198-200°C.

1H AMP (500 MI'u, auetou-de¢) O M.m. 8,50-8,64 (M, 1H), 8,35
(c, 1H), 8,06-8,21 (m, 1H), 7,064 (m, J=8,83 I'u, 2H), 7,24 (m,
J=8,83 Iwu, 2H), 6,80-7,10 (v, J=75,00 ITu, 1H), 6,86-6,93 (M,
1H), 6,23-6,41 (M, 2H), 5,46-5,66 (M, 1H), 4,68-4,83 (M, 2H);
MS m/z 435,2 (100) [M+H]', 436,2 (20).

OONOJIHNTeJIbHEE  CcOoeOMHeHMa  QopmyJiel (I) wiam  ux  dopMma,
ONMCAaHHEE B HacTodlen 3a4aBKe, MOTYT OBITE [IOJIYYEHH B
COOTBETCTBUA C IpoLenypomn [IpuMmepa 13 C MCIIOJIb 30BaHMEM

IIOOXOOAIMX MCXOIOHEIX BeIleCTB, peal'€eHTOB U YCHOBMﬁ pearumn.

Coemgu
HaspaHMe un OJaHHEIS
HeHle

N-[4- (oudpTopmMeTOKCH) QeHMII] —2— (2-3T1JI—-5-
bropnupasoJio[1l, b—a]l nMpnuInH-3-ui) —5S-dTopnupuMmunouH—4, 6—
OVaMVH

IH AMP (500 MI'u, aueton-ds) O M.nm. 8,54 (mm, J=5,20,
186 7,41 I, 1H), 8,25 (mpm, J=2,68, 10,88 Iwu, 1H), 8,18
(mmp.c, 1H), 7,71 (m, J=9,14 Twu, 2H), 7,21 (m, J=9,14
T'u, 2H), 6,80-7,10 (w, J=75,00 TIu, 1H), 6,76-6,88 (M,
1H), 6,14 (mwmp.c, 2H), 3,24 (xe, J=7,57 Tu, 2H), 1,20-

1,35 (M, 3H); T.rwr. 103-105°C; MS m/z 433,6 [M+H]*
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2= (2-3Tmmi-5-¢rTopnmpasoio [1, b—a]l nupuanH-3-mj) —-5-pTop—-N-
[4- (TpudTOPMETIII) QeHWJI | IUPUMUOMH-4 , 6—OMaMUH

1H AMP (500 MI'u, auertoH-ds) O M.m. 8,53-8,59 (M, 1H),
8,50 (mmp.c, 1H), 8,28 (mm, J=2,68, 10,25 TIwu, 1H),
7,93 (m, J=8,51 I'u, 2H), 7,69 (m, J=8,51 Ty, 2H), 6,83
(gr, J=2,99, 7,33 T'u, 1H), 6,28 (mmp.c, 2H), 3,28 (kB,
J=7,46 ITum, 2H), 1,28 (o, J=7,57 Tu, 3H); 7T.mjag. 164-

187

166°C; MS m/z 435,2 [M+H]*

N-[4- (nudTopMeTOKCH) —3—-dpTOopdbeHUII] —2- (2-3THUJI-5-
broprnupasoio[1l, b—a]l nupuaIMH-3-1J1) —5S-dTopnupuMmunuH—4, 6-
OVaMVH

IH AMP (500 MI'u, auetoH-ds) O M.m. 8,49-8,64 (M, 1H),
188 8,33-8,40 (M, 1H), 8,24-8,32 (m, 1H), 7,77-7,85 (M,
1H), 7,44-7,50 (m, 1H), 7,29-7,38 (M, 1H), 6,80-7,10
(v, J=75,00 I'y, 1H), 6,81-6,87 (M, 1H), ©6,17-6,34 (M,
2"y, 3,27 (@, J=7,57 I'u, 2H), 1,28 (v, J=7,57 Twu, 3H);

T.JI1. 150-152°C; MS m/z 452 [M+H]*

Ipumep 14
5-pTop-2- (2-MeTHuIMMMOaszso [1, 2-a]l nupuiouH-3-wui) —N—-[4-
(TpudTOpMeTHII) QeHMII ]| IUPpUMUIMH-4, 6—ouamvmuH (CoenuHeHue 169)
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Cramouga 1. K pacTBoOpy 2-MeTuimMmnaso [1, 2—a] nupunouea-3-—
kapbokcuMmaMuanmuBajgoara (250 wmr, 0,905 MMOJIB) ¥ OUMETUII 2-

bTopmMasioHaTa (272 wMmr, 1,81 mMoses) B MeOH (5 M) poGaeidiam 303
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NaOMe B MeOH (0,2 wiI). CMmMech Harperanmu Inpu 85°C B 3aKpHTOU
OpoOMpKe B TeueHMe /2 YacoB OO Tex IIop, Hoka C3OXX aHammM3 He
rmoxkasal, uTo NCXOOHOE BelleCTBO [IOJIHOCTBI  M3PacxOoOOBaHO.
PeakKUMOHHY CMeChb KOHLEHTPMPOBAaJIM IIPU I[IOHWXEHHOM IaBJIEHUM,
3aTeM pas3baBRadaaM BomoM (5 M) M HoOkMcHAAIM 1H pacTBopoM HC1l mo
Opubau3nuTesbHO pPH 7. PrIXeBaTO-KOPUUHEBRHM OCaIok cobupalu IIpU
moMomu QUIBLTpaLUMM C I[DOoJIydeHueM bS-pTop-2- (2-MeTuauMmpazo[l,2-
a]lIMpUIOIVH-3-WJ) IupuMUInH—-4, 6—-ouoJja (180 mr, 76%). IlpomykT (180
M, 0,69 MMOJIB) CMemMBaJIM C OKCHUXJIopMIOM ¢ocdopa (3 M™MI) B

MMKPOBOJIHOBOM cocyne, 3aTeM cocyn HaKpPHEEBaJIr KpI:ILHKOIZ n

nomBepTraayM MMKPOBOJIHOBOMY HarpeBY B Teuenue 15 mvmuyT mpmu 150°C.
PeaklIMOHHYK CMECh IIepeHOCMJIM B 25 MI KPYIJIOOOHHYK KOJIOY WU
KOHLUEHTPUPOBaJM IIPM I[IOHWXEeHHOM HaBJjieHuM. OCTaToOkK IIOBTOPHO
pacreopsan B ETOAc (10 My) ¥ [OpOMEBAJIM BOOHEM pacTeopoM NaHCO3
TpM paza. OpraHuMueckyn O¢azy cymuiIr Han NazS0s, 3aTeM QUJIbTPOBaJM
¥ ylapMBaJIM C TIoJydeHMeM 3- (4, 6—IuUxXJIop—5-0TOpPIUPUMUINH-2-WJI) —2—
MeTuIMMMnaso [1, 2—a] nupunorHa (164 wMr, 80%) B BUIEe K&JTOTO
TBEpPOOT'O BeleCTBa.

1H aMP (500 MI'u, DMSO-dg¢) & MmM.m. 9,59 (mr, J=6,9, 0,9 Tu,
iH), 7,77 (@m, J=8,8 Iu, 1H), 7,62 (v, J=7,9 I'u, 1H), 7,32 (T,
J=6,9 Tu, 1H), 2,77 (c, 3H); MS m/z 298,1 [M+H]"'.

Cramusa 2. 3-(4, 6-Iuxjop-5-0TOpIUPUMUOVH—2 ~WJI) —2—
MeTUIMMMIOaso [1, 2—-a] nupuaonH (50 MI, 0,168 MMOJIE ) u 4-
TpudTOopMeTMIIaHMIIMH (54 Mr, 0,336 MMOJIB) cCcMemMeBasgu B EtOH (2 wi)
M HaTpeBaJlM B B3aKpHITOM HOpobupke npu 100°C mo Tex nop, noka COKX
He IIOKas3aJjl, 4YTO MCXONHOE BEeUleCTBO IIOJIHOCTBI M3PpacxXxoIoBaHO (48
YacoB) . PeaKIMOHHYK CMeCh OXJaXIallXM IO KOMHATHOM TeMIepaTypH U
pazbaByaanu Bomou (5 mi) ¢ oBpazoBaHMeM ocalka. l[IpoOyKT cobupasn
oOpu nomomu GuiIbTpaluM, 3aTeM IIPOMEBaJM TI'eKCaHOM. HeouumeHHBEN
nponykT, ©6e3 cymku, pacTBopsaiam B CH3CN (2 wi), 3aTeM noOaBIIAIMU
HaCHIMEHHEM pacTBOp amMMuMaka (4 ™M) B Booe. PeaKUMOHHYK CMeChb
HarpeBaau npu 100°C B 3akpeTOM NpoOMpKe B TeueHMe 16 UYacoOB OO
Tex Iop, noka C3OXX aHamM3 He IIoKas3aJl, UYTO MCXOIHOEe BeIeCTBO
IIOJIHOCTBI M3PacxoIOBaHO. HeOUMIEeHHHY NOIPOOYKT OoCaxXdajM IyTeM

notasjeHuda Bonoe (10 wi) . Ocalok OQOMILTPOBAJM, 3aTeM [IPOMEIBAJIU
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TeKCaHoOM M CymIMJIM C I[DOJIYYeHMeM  YKa3aHHOTO B 3aloJIOBKe
coenuHeHusa (32 wMr, 47% B 1OByx CraiMiax) B BUIE CBeTJIO-PEXETO
TBEepPOOT'O BeleCTBa.

1H AMP (500 MI'u, auerod-de) & m.pm. 9,76 (mr, J=7,1, 1,0 T,
1H), 8,50 (wwp.c, 1H), 7,85 (m, J=8,5 I, 2H), 7,57 (m, J=8,5
I'u, 2H), 7,40 (m, J=8,8 Iu, 1H), 7,19 (mgmm, J=8,5, 6,5, 1,8 Tu,
1H), 6,74 (vm, J=6,9, 1,3 Tu, 1H), 6,27 (mmp.c, 2H), 2,64 (c,
3H); MS m/z 403,3 [M+H]*.

JomoJIHUTeJIbHEE  CcOoeOMHeHMsa  QopmyJel  (I) wiam  ux  dopma,
OV CaHHEE B HacToAmen 3asBKe, MOT'YT OBITE [IOJIYYEHH B
COOTBETCTBUU C nopolenypomn [IpuMmepa 14 C MCIIOJIb 30BaHMEM

IIOOXOOAMNNMX MCXOIOHEIX BelleCTB, pPeal'eHTOB M yCHOBMﬁ pearumm.

Coenu
HasBaHMe M OaHHHE
HeHMe

N-[4- (nudTopMeTOKCH) eHMII] —5—-pTOop—-2- (2-
170 MeTMIMMMUIOAa30 [1, 2—a ] IMpUINH=- 3-WJI) IMPUMUOMH-4 , 6—OIMaMVH

MC m/z 401,3 [M+H]*

N-[4- (nudTopmMeTOoKCH) —3—-dTOopdbeHMII] —5-pTOoP—-2—- (2-
MeTMIMMMUIOaso [1, 2—-a ] IMpUIOnH- 3-WJI) IUPUMUOMH-4 , 6—OMaMUH
1H aMP (500 MIw, DMSO-de¢) & M.m. 9,83 (m, J=6,9 T,
171 1H), 9,25 (mmp.c, 1H), 7,80 (mm, J=13,4, 2,0 T'u, 1H),
7,57 (m, J=8,8 I, 1H), 7,44 (m, J=8,5 Iy, 1H), 7,31-
7,39 (m, 2H), 7,18 (7, J=73,1 Tu, 1H), 6,88-6,97 (M,
3H), 3,31 (¢, 3H); MS m/z 419,3 [M+H]*

5-pTop-N-[4- (TpudTOopMeTMII) beHMII] —-2—- (2, 6, 8-

TPUME TUIIVMMIOA30 [1, 2—a] IupasuHa-3-WUJl) IMPUMUIOIVH-4, 6—
OVaMVH

174 IH aMP (500 MI'u, DMSO-de) & M.m. 9,48 (¢, 1H), 9,39 (c,
1), 7,83 (m, J=8,51 Tw, 2H), 7,68 (m, J=8,83 I'u, 2H),
7,11 (¢, 2H), 2,75 (c, 3H), 2,72 (¢, 3H), 2,55 (c,

3H); T.r1. 166-168°C; MS m/z 432,3 [M+H]"
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N-[4- (nudTopmMeTOKCH) QeHMII] —5-pTOopP—-2- (2, 6, 8-

TPUME TUIIMMMIA30 [1, 2—a] IupasmuH—3-WJl) INPUMUIOVH-4, 6—

175
IVaM/H
T.J1. 141-143°C; MC m/z 430,4 [M+H]*
N-[4- (audTopmeTOoKCH) —3-dpTOopdeHmI] -5-pTop-2- (2, 6, 8-
TpUMe THUIMMMUOa30 [1, 2—a] IMpasuH-3—WJI) IMPpUMUIMH-4, 6—
OVaMUH
lH AMP (500 MI'n, DMSO-de¢) & Mm.m. 9,40 (¢, 1H), 9,32 (c,
Lo 1H), 7,71-7,83 (m, 1H), 7,40-7,45 (m, 1H), 7,31-7,37
(m, 1H), 7,04-7,32 (v, J=70,00 TIu, 1H), 7,07 (c, 2H),
2,7 (c, 3H), 2,72 (¢, 3H), 2,38 (c, 3H); T.ma. 140-
141°C; MS m/z 448,4 [M+H]*
N- (4-xjopdenHni) —5-pTop-2- (6—-pTOop—-2-MeTUIMMMIa30 [1, 2-
a] IMpUOMH-3-WJI) IMPUMUIVH-4, 6—IVaMuH
1H AMP (500 MI'u, auerod-ds) & M.m. 9,88-10,04 (M, 1H),
251 8,33-8,46 (m, 1H), 7,72 (m, J=8,83 ITu, 2H), 7,48-7,59
(m, 1H), 7,39 (m, J=8,83 Tu, 2H), 7,27-7,34 (m, 1H),
6,34-6,45 (mmp.c, 2H), 2,73 (c, 3H); T.oJd. 226-229°C;
MS m/z 388,2 [M+H]*
5-pTop-2- (6-pTOP-2-MeTHMIMMMIAR0 [1, 2-a] nupuinH-3-1mj) —N-
(d-MeTOoKCUOEHWIT) IMPUMUOMH-4 , 6—OVaMVH
1H AMP (500 MI'hn, auertoH-ds) & M.m. 9,91 (mm, J=2,52,
252 5,99 T, 1H), 8,10 (mmp.c, 1H), 7,45-7,58 ( &m, J=8,83
Tra, 2H ), 7,26 (m, J=1,89 Tu, 1H), 6,96 (m, J=8,83 T,
2H), 6,23 (mwup.c, 2H), 3,81 (¢, 3H), 2,70 (c, 3H);
7.1, 204-206°C; MS m/z 384,2 [M+H]*
5-pTop-2- (6-dpTOopP-2-MeTUIMMMIOA30 [1, 2—a] nupuOnH-3-1JI1) —N—
253 (d-MeTUIdeHWII) IUPUMUIOIVH-4, 6—IVaMUH
T.1.210-212°C; MC m/z 368,2 [M+H]"
Ipumep 15

5-xJop-2- (2-MeTui-1H-0eH3uMunasoJ—1-wmi) -N- [4-

(TpudTOPMEeTUII) beHWII ] TUPpUMUIVH—-4, 6—-ouaMuH (CoenuHeHVe 166)




229

NH,  NH,
| SN Ctj\/K
" /ANA\ wes Nx 4

K pacTBOpPY 2-(2-meTuJi-1H-0eHsz0 [d]uMumazsos—1-wmi) -N4- (4-
(TpudTOPMEeTUII) QeHUII) IupUMUIH-4, 6—guammuHa (76 mr, 0,20 MMOJB) B
DMF (1,5 ™) gpobBaBiasaiam N-xJopcykKumMHmMMMn (29 wMmr, 0,22 MMOJIB) .
CMech IepeMelMBajlM B TeueHMe 2 YacOB IIpM KOMHATHOM TeMIepaType.
B cMmMech @mobGaBiasaaM JleOdaHyio Booy (5 MJI) ¥ HACHIEHHBEM PacTBOPR
NaHCOs (2 ™) . TOJNydYeHHHM OCanokK OQUILTpOBasM, MOPOMEBAJM BOIOW U
CylmaM B aTMochepe aszsoTa C IOJyUeHMEM YKa3aHHOT'O B 3al'0JIOBKe
coenuHeHusa (77 wmr, 92%) B BuUIe He COBceM O0eJIoTO TBEPIOTO
BelleCTBa.

1H AMP (500 MIu, aueron-ds) 6 MmM.m. 8,40 (1H, <) 7,95-8,00
(14, ™M) 7,76-7,83 (2H, ™M) 7,57 (2H, @m, J=8,51 Twu) 7,40-7,45
(14, ™) 7,06-7,11 (1H, M) 6,98-7,04 (1H, M) 6,52-6,75 (2H, wMm)
2,68 (3H, c); MS m/z 419,1 [M+H]*

OONIOJIHNTeJSIbHEE  coeOMHeHMa  Qopmysel  (I) wiam  ux  dopmMma,
ONMCaHHEE B HacToAmen 3a4aBKe, MOTYT OBITB [10OJIyYEeHE B
COOTBETCTBUMK C Ipolenypon [IpuMmepa 15 C MCIIOJIb 30BaHMEM

IIOOXOODAIMX MCXOIOHEIX BelleCTB, peal'eHTOB U yC.J'IOBI/HZ pearmm.

Coemu
HasBaHMe M IOaHHHE
HeHue

5-xJjop-2- (2-zTUin-1H-6eH3uMmuOas3o—1-wmj) -N-[4-
(TpudTOPMETUII) QeHWII ] IUPUMUIOVH—-4, 6—IVaMUH

1H AMP (500 MTIwu, atetoH-ds) & M.m. 8,55 (1H, c¢) 8,07-
167 8,12 (1H, ™) 7,91-7,96 (2H, M) 7,71 (2H, m, J=8,51 Twu)
7,58-7,63 (1H, ™M) 7,13-7,26 (2H, ™M) 6,80 (2H, wmmp.cC)
3,23-3,30 (2H, ™M) 1,31 (3H, T, J=7,41 Tu); MS m/z
433,2 [M+H]*
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5-xJi0p-N-[4- (nudTOopMeTOKCHK ) PeHmII] —2- (2-sTui-1H-
OeH3UMMIa30JI- 1 —WJI) IUPUMUINH-4, 6—OMaMUH

1H AMP (500 MIwu, ametoH-ds) © MmM.m. 8,31 (1H, c) 8,09-
168 8,13 (1H, ™M) 7,65-7,71 (2H, M) 7,55-7,60 (1H, M) 7,13-
7,25 (4H, ™M) 6,99 (1H, T, J=74,40 T'u) 6,68 (2H, mmp.c)
3,19-3,25 (2H, ™M) 1,28 (3H, T, J=7,41 Tu); MS m/z
431,2 [M+H]*

Buojiormueckue TITPVIMEPEI

Crnenyiomye OMOJIOTUUECKMEe IIPUMEPHE OEMOHCTPUPYIT IIOJIE3HOCTH
OINMCAHHHX B HacTodmeM 3asgBKe COeIMHEeHMM OJ9 MUHIUOMPOBAHUSA
byHKIMM Bmi-1 M cHMXeHMS ypoBHA ©OeJika Bmi-1.

pumep 1

HOA CoHIOBHMYU-aHAJINUS

BrlceBaHMe KJIeTOK u Obpaborxka CoenmHeHneMm (JleHp 1) :

HT-1080 kJIeTKM BHCEeBaJM IpU KOHIeHTpaumy 8000 KIeTOk/JIyHKA
(50 MKJI) B 96-JIYHOUHEBM ILJIaHMET C KyJbTYypaMM TKaHel. I[locjie TOTO,
KakK KJIETKM CTaHOBMIIMCL apnre3MBHEIMUM (3-4 daca), »1DodaBiagaam 2X
pa36aBJIeHHEIE PACTBOPH NOJIA pa3BeleHUM MUCIHETHBAEMHX COeIVMHEHUM B

50 w~rjg DMEM, comepxameM 1% IMCO (xKoHeuHasd KOHLUeHTpaumusa IMCO

cocraryuayna 0,5%), ¥ IJlaHmeTH MHKYOMpoBau IIpu 37°C B aTMmochepe
5% CO2 B TeueHue 40-48 uyacos.

IlonroToBka MOA mjiaHmeTa C IEePBEM aHTHUTEJIOM (lIeHb 2):

[leprOE AHTUTEJIO (Millipore Mouse, MOHOKJIOHAJIbHOE K
MBIIMHOMY Bmi-1, JoH F6, karajgor #05-637), pasbaBjieHHOe 1O
KOHIIeHTpaluur 2 MKI'/MJI B PBS, moGaBjaanau (100 MKJI) B KaxOyo JIYHKY
96-JyyHOUHOTO MOA 1ulaHmeTa Nunc MaxiSorp. IljaHmeT HaKpPHBaJM
KPHIIKOM HOJIA IJIaHMeTa M OaBajlM BHCTOATLCA B TeUeHMe HOUMU.

IlonmyyeHne KJIEeTOUYHOI'O JimzaTa (HeHb 3):

Ceexur 1x ©Oybep InJig JM3Mca IoJiydallM B IeHb aHaJiMza
cilenyomuMm obpaszomMm: 1 MM EDTA, 150 MM NaCl, 0,5% Triton-X 100,
10 mM NaF, 20 MM B-rumuepodocpar, 1 MM DTT (B PBS, pH 7,2-7,4)
1 1x HALT cMechb MHIMOMTOPOB MpoTeaz (Pierce #78410).

Bybep mmas mm3uca 1x (40 wMkJ) »pofaBiaAM B KaXOyw JIYHKY U
IJIQHIIET BCTPAXMBaJIM B TedeHMe 5-10 MMHYT Ha OpOMTaJIEHOM MEMKepe

IOJIA OoCymeCTBIJIEHNA KRJIETOUYHOTI'O JIMsvca, 3aTeM B KaxIOyrn JIYHKY
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nobasiyaam pas3baBuTesib (1% BSA B PBS B 0,5% NP40) (100 wmkJ) .
CTaHOApTHYKR KPUBYK [DOJy4YaJy IIpM CJIeOylIUX KOHIEeHTpalMax
Bmi-1: 8000, 4000, 2000, 1000, 500, 250, 125, O o&§Or/wmiu.
CTaHOAPTHEM pPeKOMOMHaHTHEM Oejiok Bmi-1 (Novus Biologicals PCGF4
PexoMOMHAaHTHEIM BeJlok (PO1), KaTaJorn # HO0000648-P01),
VCIIOJIE3YEME OJIS IOJIYYeHMsS CTaHDapTHOY KPUBOM, XpPaHWIM IIpU -
80°C. Ilpu MepBOM PpPasMOpPO3Ke, CTAHOAPTHHEM PEeKOMOVMHAHTHHM OeJIoK
Bmi-1 pastariagaar mo 10 MKI/MKJI B OJIOKMpykmeM Oybepe (1% BSA B

PBS; BSA: Hayunwem KaTajior Fisher #1600-100). BpaluM aJMKBOTH U
IIOBTOPHO 3aMopaxmuBajM Opu -80°C. AJNMKBOTH MOTYT XPaHUTLCHI IIPU

4°C ®M TIOBTOPHO MCIOJL30BATLCS I[IOCJe IIePBOM pPa3MOPO3KM, HO
TOJILKO B TeueHMe 1-2 HemeJlb. CTaHOaApTHHY pPeKOMOMHAHTHHEM OeJIoK
Bmi-1 comepxuT GST-CIUTYID MeTKy, KOTopas IofaBJjsgeTcd okojio 70
Klla Ha BecTepH-0OJIOTe.

AHamamz HOA (IJenr 3):

I[looroTOBJIEHHEN VOA  IIJIaHmeT IIPOMEIB aJIN 3x OybepoMm mOiA
npoMelBKM (0, 05% Tween—-20 B PBS) . IlocJemHKK® [IPOMHBKY YyIaJldavM M3
IUJIaHIleTa ¥ IJIAQHIEeT IIPpOMaKMBaJM Hacyxo. B KaXnoywn JIYHKY ITo0aBJIAIU
bnokupyommt 0ybep (300 mriy) (1% BSA B PBS). IljaHmeT HaKPHBaJM
KPHIIKOM MJIA ILJIaHIMeTa M MHKYyOUpOBaJIM I[IPpM KOMHATHOM TeMIepaType B

TeueHre 1 uyaca. BJOKMPOBAHHEIM ILJIAHIET IIPOMBBaIM 3x OybepoM mjisg

[IPOMEIBKY, 3aTeM IO CJIETHIOK [IPOMEIBKY VIaJlAaan " [JIaHIeT
IpoMaKMBaJIM Hacyxo. HoOaBJAJiM IIOJIydeHHBle paHee o0O0Opas3UBE U
craHmapTe (100 WMKJI/JYHKY) ¥ IJIAHIIET HaKPHBBAJM KPHIMKOW  OJIA

JIaHmeTa U MHKYyOVpoBaM npu 4°C B TeueHMEe HOUN.

AHamms HOA (IJeHr 4):

[IoJIydeHHB MVOA I[JIaHmeT YyIOajlaay npu 4°C, UMHKYyOUPOBAJM IIPU
KOMHATHOM TeMIepaType B TedeHMe 30 MMHYT, 3aTeM I[IPOMEBAJIU WU
IpoMakMBallM HacCyxO, KaK OIMCaHO paHee mia IOHa 3. Bropoe
anTuTeso (Cell Signalling Kpoamube aHTM-Bmi-1, xar.# 2830),
paszbapyieHHoe no 1:600 B OinokupyrmeM Oydepe, nobaBiasaam (100 MrJI)
B KaXOyl JIYHKY, 3a MCKJIOUeHMEeM JIyHOK, HeOOXOOUMEX B KadecCTBe
GOHOBOTO KOHTPOJIA. IlJIaHmeT HaKPHBaJIM KPHIIKOWM OJS ILIJIaHIleTa WU
MHKYOMpPOBaJIM B TeueHMe 1,5 UacoB IpM KOMHATHOM TeMIepaType.

VOA 1jlaHImIeT IIPOMEBAJIM M I[IpOMakMBaJIM HaCyxO, KaK OIMCcaHO
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paHee. TpeTbe aHTUTeJO (Cell Signalling HRP-KOHBOIMPOBAHHOE
KpoJimube aHTU-1gG (Cell Signalling, xaT.#:7074), pasBaBjeHHOEe
no 1:300 B OJsokupywomeM 0Oybdepe, nobapjaaamr (100 MKJII) B KaxXIywo
JYHKY, 3a MCKJIOUEHMEM JIYHOK, HeOOXOOMMEX B KauecTBe OGOHOBOTO
KOHTpoJIg. I[lJaHmeT MUHKYyOMpOBaJM B TeueHMe 1 dYaca IIpM KOMHATHOM
TeMIlepaType.

[IMaHmeT OPOMEBAJM M IPOMaKMBaJlM HAaCyXO, KaK OIMCaHO paHee,
3aTeM B KaxOoyio JYHKY »DoBaBJajM TIoJIydeHHHM TMB cybctpatr (TMB
Habop cybCcTapToR, KaTaJior Pilerce #34021) (IIOJIYUEeHHEI  IIpU
CMENMBaHUM pear'eHToOB Habopa B COOTHomeHMmM 1:1) (100 wMwJ) .
[IJJaHmeT MHKYOMpPOBaIM B TedeHuMe 20-30 MHMHYT IOIPpM KOMHATHOM
TeMllepaType B TeMHOTe, 3aTeM B KaXOylw JYHKY »1o0aBJIAJM CTOII-
pacTBOop (2M pacTBOP CepHOM KMCJOTH B Bome) (50 wMkJ). IJaHmeTH
cunTeBaM nopu OD450 (skchepuMeHTalibHEe) M OD570 (KOHTPOJIEL) .

Kak r1nokaszaHo B Tabjauue 1, WCIHTEHBaeMbEle  COeOVHeHUHd,
ONIMCaHHHE B HacTodmeM 3asgaBKe, MuMeJIM 3HaueHMsa Bmi-1 MOA ECse oOT
>0,1 MM pmo <3 MM (oOHa 3Be3OouKa), 3HaueHue ECso or >0, 01 MM
o <0,1 MKM (OBe 3Be3IOUYKM), 3HaueHue ECsg or >0,001 MM @mo

<0,01 MKM (TpM 3Be3OO0UKM) WMJIM 3HaueHue ECsqg <0,001 MKM (ueTHpe

3BEe3I0UKN) .
Tabnuua 1
Coeaunenne ECsg Coeaurerne ECsg Coeaurerve ECsq Coeaunenne ECsg
1 ok 72 o 143 oo 214
2 * 73 o 144 o 215 *
3 ko 74 * 145 KA 216 ok
4 *E 75 * 146 ** 217 ok
5 * 76 *x 147 * 218 otk
6 oH 77 *ox - 148 * 219 *
7 * 78 ok 149 *E 220 ok
8 u 79 * 150 o 221 *
9 oAk 80 ok 151 *ox 222 *
10 wE 81 ok 152 o 223 *
11 * 82 o 153 *x 224 ok
12 ok 83 ok 154 * 225 o
13 * 84 * 155 ko 226 *

14 * 85 * 156 ok 227 ko



15
16
17
18
19
20
21
22

23

24

25

26
27
28
29
30
31
32
33
34
35
36
37
38
39

40
41
42
43
44
45
46
47
48
49
50
51
52

H%k

K%

Ak

ek

86
87
88
89
90
91
92
93

94

95

96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123

ek

ok

Ao

Ak

ek

Aok

Hk

g

g

g

Aok

*%k

kkok
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157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175

176

177
178
179
180
181

182
183
184
185
186
187
188
189
190
191
192
193
194

ok

ok

Sk

B

ke

sk

ek

228

229

230
231
232
233
234

- 235

236
237

238
239

240
241
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265

F%k

Ak

Fek

Kok

kR

sk
ok

x%

OO
AR

*k
sk

Ak
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53 * 124 * 195 * 266 *
54 * 125 * 196w 267 *

55 * 126 ** 197 268 *

56 * 127 ** 198 269 *

57 * 128 ** 199 kEx 270w
58 * 129 FF 200 e 71 Rk
59 * 130 201 ** 272 %
60 k¥ 131 3 202 * 273 ok
61 Cx 132 ok 203 2 274 ok
62w+ 133 204 #* 275 . %
63 k+ 134 *% 205 kRE 276 Rk
64w 135 % 206 277w
65 o 136 207 wx 278 *

66 o 137 208 H* 279 o
67 * 138 ** 200 * 280 o
68 ok 139 * 210 281w
69 o 140 ** 211 * 282wk
70 * 141 ** 212 ** 283 *

71 ok 142 ** 213 wEx 284 o
[IpumMmep 2

AHaJjin3 PakKOBEIX CTBOJIOBEIX KJIETOK 1n Vitro

S0dexT Ha MHIUOMpPpOBaHMe OYHKLUMM Bmi-1 ¥ CHMWXeHMEe YPOBHS
Beska Bmi-1, oka3bBaeMBM coeIMHeHMeM OQopMyJiH (1) MIM  eTo
bopmoii, OBLI MCIIEITaH in vitro B nearaTpuuecKon MO eJn
IPOUCXOOAmEeN M3 KCEeHOTPAHCIJIaHTaTa OIIYyXOoJM T'OJIOBHOTO MO3Ta
Eemyiopa (BXD) M B KJIeTKaxX M3 IIePBUUHHX KYJIbLTYpP oaumueHTa (PPC).

KileTky BrpamyBaaM JHMOO B YCJIOBMAX OJS WM3MepeHra ofmero
KJIETOUHOTO pPOCTa (TakMx Kak B comepxamel ©deTalJIbHYD OHULID
CHEBOPOTKY (FBS) cpele B OOBUHHX ILJIaHMETaxX »OJS KYJIbTYPH TKaHWU),
JMbo B YCJIOBUAX, CIeUUMOUUECKMX IOJII pPOoCTa PaKOBHEX CTBOJOBHX
KJIETOK (CSC) (HU3KOE comepxaHue CEIBOPOTKMN, HealT'e3MBHHE
IJIaHMEeTH) OJIA OlleHkM 20bekTa MHIUOMpoBaHMA Bmi-1 ¥ CHWXEeHUS
ypoBHA 0OeJika Bmi-1 mon IeVcTBUeM coeIMHeHMS QopMyJIEl (I) Ha 2TH
MOy JIALNMA . KiteTkm oBpabaTHBaJN oo3aMu CoenmMHeHMSA 109,
HaxXOoOAMYMKC S B nIpelBapuTesIbHO OTIpeleJIEHHOM orariasoHe, B
OMKCUPOBaAHHEE TOUKM BpPEeMeHM B TeUeHMe IIepuolla BpeMeHUM oT 24

yacoB Ino 13 mHeM. D2bbexT MHTIUOMPOBAHMSA Ha KIJIETOUHHM POCT U
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KMBHECIIOCOOHOCTE  OIPEeNeNIayiM C  MCIOJBb30BaHMEM  TPaIUIMOHHOTO
MeToma 2D pocTa M pocTa HeMpochep C MCIOIb30BaHMeM Habopa OJd
omcueTa KJIETOK (CCK) (oT KOMIIaHUM Dojindo Molecular
Technologies, Inc.).

dur.l meMoHCTpupyeT 5bdexT CoemmHeHms 109 B BXD GBM
Momesu, roe CsC IOy JIALUM A (kak MU3MepeHOo r1o KOJIMUECTBY
HeMpochep) yMeHbMAaJach IO30-3aBUCUMBEIM O0O0pa30M B TeueHMe IIepuola
BpeMeHM 13 @mHel B NPUCYTCTBUM YKaBaHHBIX KOHIUeHTpaluul CoedVHEHUS
1009.

dur.2 nmeMoHCTpupyeT 20bexT CoemmHenmsa 109 B BXD GBM
MOIOeJn, roe CsC TIONYJIALMU A (kak U3MEpPEHO 1o KOJIMUECTBY
Helpocdep) VYVHMBepcaJlbHO YyMeHbllaJlachk B TeueHMe Ieprola BpeMeHU
13 mHeM B NPUCYTCTBUM yKa3aHHEIX KOHUeHTpaluy CoemamHeHus 109.

dur.3 InmemMoHCTpupyeT sodexkT CoenmHeHusa 109 B aHaimuse
omyxoJieBon ob6Jjactu, rme 2000 PPC CSC Ha JYHKY KYJbTUBUPOBAJIU
JIMBOo B CTAHOAPTHHX YCJIOBUAX 2D TKaHeBOM KyJbTYypH (c FBS), Jmamubdo
B YCJIOBUAX CeJIEKTUBHHIX oJis CsC pocTa (HeaITe3MUBHEHE,
BeCcCHBOPOTOUHEE) B TeueHMe 13 IOHeM B IIPUCYTCTBUM YyKa3aHHHX
KoHIeHTpauun CoenmHeHusa 109. 0O6e MoHOCJOWMHas M HeupochepHasa CSC
[OIYyJIALMM yYMEHBIIaJIMCE B pes3yJjibTaTe KOoHTakTupoBaHuA PPC CSC ¢
CoemmHenveMm 109, mpencrTaBJagomyM coBol coenuHeHMe GopmyJisl (1)
wim ero odopmy, OpM  KOHLEHTpaluax 62,5 HM u 15,6 HM,
COOTBETCTBEHHO.

B3 aTHe BMeCTe, OaHHHE our.1-3 OIEMOHCTPUPYIOT
IpeMylIeCTBEeHHOEe YMEeHbIeHMe IIONYJIALMY PaKOBHX CTBOJIOBHX KJIETOK
10 CpaBHEeHMIO C OO0mMMMM KJIETOUHBIMM IIONYJIALUMAMM B pes3yJbTaTe
MHITUOUpoBaHMa OOyHKUMM Bmi-1 ¥ cHMXeHMSa YPOBHA Oejika Bmi-1 mnpwm
[IOMOIM COEeNMHEHUS QOPMyJIH (1) MJIM ero (QOPMH.

Ipumep 3

AHaJjiM3 BEIXKMBAHMS 1n VIivVo

Bujla paspaboTaHa XMBOTHAaS MOOeJIb IJIMOBJAaCTOME, B KOTOPOM
ug87-MG OITyXOJIEBHE KJIETKU BBOIOWJIN IyTeM  MHTpaKpaHMaJbHOM
MHBEKLMM nu/nu MbIIaM M »aBaJM ONYXOJUM YCTAHOBUTLCS B TeUeHUE
10-ngHeBHOTO rnepuona. Menmam eXelHEBHO BBOOWJIU HOCUTEJE,
CoenmHeHre 109 wmiaM TeMO3OJIOMMI (CTaHOapTHOEe CpPpencTBO), Kak

YKazsaHO. CpaBHMTeHbeIe pe3syJIbTaTel BBEIXMBAHWMA IOJIA Kaxmoom T'PYIIIIEL
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obpaboTKU (n=10) BBeIeHUA HOCUTeJIA, CoeIVMHeHU A 109 u
TeMO30JIOMMIa [IOKaszaHH Ha our.4.

dur.4 IDeMOHCTPUPYET 50bdeKT eXeOIHeBHOTO BBeneHUA COeIMHEHUS
109 1o CpaBHEHMK C TeMO30JIOMUIOM, IIPM yKa3aHHEX YyPOBHAX HO3, Ha
BEIXMBaHMeE B TedeHMe 40-0HeBHOTO epuona BpEeMeHU B
OPTOTONMYECKOM  MOOeJu  IJIMOoBJIaCTOME. KileTku  MMILJIaHTUPOBAJIN
MHTpaKpaHraJbHO “ToJIeIM” MemaM M uepesz 10 OHelM HauMHAJIM BBeIeHUe
JIMB0o HoCHUTeJ I, JIn60 CoenVHeHnAa 109, JInB0 TeMO30JIOMMIA .
CoenuHeHre 109 OpoOeMOHCTPHMPOBAJIO 0oJiee IJUTeJIEHOe BEIXMBAaHMKE
STUX MMEKRMUX OIIYyXOJIb MHIMEM IO CPaBHEeHMI KakK C TPYINoM BBeIeHUS
HOCHUTEJA, Tak M TeMo3oJioMmna (p<0,0001).

Crenyomue Iy OIMKaLUN BKJIOUEHE B HaCTO Ay 3aaBKY
[IOCPeICTBOM CCHJIKM IJg JodoM M BCexX lejle B TOoM CcTeleHM, Kak
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HezaBucCrMMO OT TOI'O, OBJI MJIM HeT »OOKYMEHT, Ha KOTOPHM
CCHJIAIOTCHA B HACTOAMEM 3asaBKe, CIelUMallbHO M MHIMBUIAYAJIBHO yKas3aH
KakK BKJIOUEHHEM IIOCPEeICTBOM CCHJIKM, BCe IOKYMEHTH, Ha KOTOpHEe
VMMeITCS CCBUIKM B HacCTOAmeM 3asgBKe, BKJIOUEHH B HAaCTOANMY 3asiBKY
[IOCPeICTBOM CCHJIKM IJg JodoM M BCexX lejle B TOoM CcTeleHM, Kak
ecau OB KaxXObl OTIOEeJILHHEM CCBUIOUHHM OOKYMEHT OBJI IIOJIHOCTLIO
M3JIOKeH B HaCTOAmMEeM 3asBKe.

XOoTa HeKOTOPHEe BAapPMAaHTHE BOILJIOMEHMA OBJIM OIMCAaHBE IIOOPOOHO
BHIIe, CHelMaJUcTaM B JaHHOM ofOjacTu OyHmeT OUeBMIHO, UYTO
BO3MOXHE pas3JnyHbEe MOOMOUKALUM B BapMaHTax BOILJIOMEHM I
n30bpeTeHusa, 0e3 OTCTYIUIEHUMS OT I[IPedCTaBJIeHHOTO pPaCKPHTHUL.
[lpennojlaraeTcs, YTO BCe TakKue MOIMOUKALMM OXBaTHBAKTCA OOBEMOM

bopMmyJiEl M300peTeHNrsI, NPpeldCTaBJIEHHOM B HACTOAmeNM 3asBKe.
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$OPMYJIA U3OBPE TEHHA

1. CoenuHeHue o¢opmyJiel (1) :

R
R3 Xy
|
o

Y
uim ero dopma, rhe

Ri1 r1npemcTaBysgeT cobon 1H-OeH3MMMIazROJIUI, HeoBsa3aTeJIbHO
3aMeleHHH Ha YIUIePOOHOM KOJILIEBOM aToMe OIHMM, »OBYMS, TpeMs
MW YeTHPbMS Rs 3aMeCTUTEeJAMM, WJIM Ha a30THOM KOJBIEBOM aToMe
3aMecTUTeJIeM, npencTaBJgnleM cobom aToM KHCJIOpOona, C
obpasopaHueM N-okcHIa;

X mnpezncraBjydgeT cobo¥ N miam N, 3BaMelleHHHM aTOMOM KMCJIOopoIa,
c obpasopaHueM N-okcHIOa;

Rz mpencTaBjisgseT coBo¥M aMMHO;

Rz mpencTaBjsgeT coBo¥ rajioreH;

R4 1mpencraBjgeT cobour  QeHu, Heo0dg3aTeJIbHO  3aMelleHHBMN
OOHVM, OBYMS, TpeMfa MM YeTHPLMSI BaMeCTUTeJIIMU Re;

Rs HeszaBMCcuMMO BHOpaH M3 LMaHO, rajioreHa, TUOPOKCUIIE,
HUTPO, OKCO, Ci-gajikmia, umaHo-Ci-gaJikmia, rajioreH-Ci-gaJIkuiia,
TUOpokKCcuIi—-Ci-gaJikuiia, Ci-saJIKOKCH, Ci-gaJIKOKCHU-Ci-galiIkuiia, TaJIoOTeH-—
Ci-saJiIkokcm, Co-gajikeHuJla, Ci-saJIKOKCU—Co-gaJiIkeHmJla, Co-saJIKMHWMIIA,
Ci-sankokcu-Cz galJIKMHMIIa, Kapbokcuia, amMmMHO, Ci-salIKMJI-aMMHO, (Ci-
gaJIKMJI) 2—aMMHO, aMMHO-Ci-gaJikmiia, Ci-saJIKMJI-aMMHO-Ci-saJIKMJa, (C1-
gAJIKMII) 2—aMMHO—C1-gaJIKMJIa, TUOPOKCUII-C1-gaJIKMUIJII—aMMHO, TUIPOKCUII—
Ci-gaJIKMJI—-aMMHO—C1-gaJIKMIIa, ITUOPOKCUII-C1-gaJIKMII—aMUHO—C1-gaJIKWJII—
aMMHO, C1-saJIKMUJI—-THO, Ci-gaJIKMJI-KapOOHUJIa, Ci1-gaJIKMJI-KapOOHUII—
aMMHO, Ci1-saJIKMJI-KapOOHUII-OKCH, Ci1-gaJIKMJI-KapOOHUII-OKCU—C1-
gaJIKMJIa, Ci-gaJIKOKCU—-KapOOHWUIIA, Ci-gaJIkOKCU—-KapOoHmII—-C1-gaJIKMUJIa,
C1-gaJIKOKCU—-KaApPOOHWUII-aMVHO, Ci1-saJIKMJII-CyJIbLOOHMIIA, Cs-
IUKIIOAJIKMIIa, apwuia, apuil-Ci-salIkujla, apuil-aMrHO, apuii—-Ci-gaJIKMII—
aMMHO, TeTepoapwuiia, reTepoapmuii-Ci-galJIkKMila MM TeTepoUuMKJIMiIa, TIoe
KaxOeil M3 Ca-u4lIIMKIIOAJIKMIIa, apwuila, IeTepoapuia WMIM TeTepoluMKIMIa

M apWJIBHEIX ¥V TeTePOapMIJIBHEX TPYIII apMﬂ—Cl—saHKV[ﬂa, apmJji—-aMMHO,
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apmii—-Ci-gaJIKMJI—-aM/UHO u TeTepoapuii-Ci-gaJiKuja HeoOdA3aTeJIbHO
3aMelleHs OIOHMM, IOBYyMMA, TpeMd WJIM UYeTHPbMA ITaJIoTeHOBEMM, Ci-
gAJIKMJIbHEIMY, TaJIoTeH-Ci1-gaJIKMJIbHEIMY, TUOIPOKCUII-Ci1-gaJIKUIIBHEMM, Ci-
gaJIKOKCH, rajioreH-Ci-gaJIKOKCH, TUOPOKCUII-C1-8aJIKOKCH I
KapOOKCUIILHEIMM 3aMeCTUTeJISIMA ;

Re¢ HezaBMCMMO BEHOpaH M3 LMaHO, raJjioreHa, TUOPOKCUIIE,
HUTPpO, Ci-galiIkmiia, TrajioreH-Ci-gaJIkKujia, I'MOpoOKCUII-Ci-gaJikmia, Ci-
gaJIKOKCHU, raJloreH—Ci1-saJIKOKCH, Co-saJIKeHMJIa, Ci-gsaJIKOKCHU—Co-
gaJIKeHMIIa, Co-gaJIKMHWUIIA, Ci-saJIKOKCU—C2-gaJIKMHWUIIA, Kapbokcuia,
bopmMmIla, dopPMUII-OKCH, Ci-saJIKMJI-KapOOHUJIa, rajioreH—Ci1-gaJIKMUJI—
KapboHuia, Ci1-gaJIKMJI-THO, TajloreH-Ci1-galJIKUJI-THUO, aMMHO, Ci-gaJIKMII—
aAMMHO, (C1-saJIKMJI) 2—aMMHO, Ci-gaJIKMJI-KapOOHUIIa, C1-saJIKMJI—
KapOOHWMII-OKCH, Ci1-saJIKMJI-KapOOHUII-OKCU—C1-gaJIKMIIa, C1-8aJIKOKCHU—
KapboHmJla, TajioTeH—-Ci1-galJIKOKCHU-KapOoHmUJa, Ci1-3alJIKOKCU-KaApOOHUII-C1-

gaJIKWJIIa, Cl—BaHKOKCM—KaPGOHMH—aM.T/IHO, C1—8aﬂKOKCM—KaPGOHMH—aMMHO—

Ci-gaJikmiia, aMMHO-KapOoOHUIIa, Ci-gaJIKMJI-aMMHO-KapOOHUIIa, (C1-
g&JIKMJI) 2—aMMHO-KapOoHMIIa, Ci-gaJIKMJI-KapOOHUJI-aM1HO, Ci1-gaJIKMII—
KapOoHmMII-aMrHO—-C1-gaJIKMUJIa, aMMUHO-C1-gaJIKmuJIia, Ci-saJIKMJI—aMMHO—-C1-

gaJIKMJIa, (C1-saJIKMJI) 2—aMMHO-Ci1-gaJikMila, aMMHO-Ci-gaJIKMJI-aMmHo, Ci-
gaJIKMII-aMMHO~C1-gaJIKMJI—-aMMUHO, (C1-gaJIKMJII) 2—aMMHO—C1-gaJIKMJI—aMUHO,
IMOPOKCUII-Ci-gaJIKMII—-aMUHO, TUOPOKCUII-C1-gaJIKMIJI-aMMHO—C1-gaJIKIMJIIa,
ITUOPOKCUII-C1-gaJIKMUII-aMUHO—C1-gaJIKMJI— aM/HO, MMMHO-C1-saJIKMJIa,
TUOPOKCUII-MMUHO-C1-gaJIKMJia, Ci-saJIKOKCU-UMMMHO-C1-gaJIKMJIa, Ci-
gAJIKMJI— CYJIE QOHMIIA, rajioreH—-Ci-gaJIKMJI-CcyJIbOOHMIIa, aMMHO—
CyJsboHUIIA, Ci1-saJIKMJI-aMMHO - CYJILQOHUIIA, (C1-8@JIKMJI) 2—aMMHO—
cyibdoHmIia, B(ORs)2, Cz 14IIMKJIOAJIKMIIA, TIeTepOolMKJIMIIa, apwuila WK
TeTepoapuia, roe C3-14LIMKIIO AJIKWUII, TeTepPOUUKIINII, apwuII n
TeTepoapull, KaxObli, Heo043aTeJIbHO 3aMelleHbl OOHMM, OBYMS, TpeMsd
WV YEeTHPBMSA TaJIOTeHOBHMU MM Ci1-gaJIKMJIBHHEMM 3aMeECTUTEJIAMU; U

Rs He3aBUCHMO INpelCTaBJgeT cobo¥ Bomopon MM Ci salIKMII.

2. CoemuHeHMe IO II.1, BHOpaHHOEe M3 TPYIIH, COCTOAIEN M3:

5-¢pTop-2- (2-MeTmii-1H-OeH3MMHOa30J—1-1mj) -N- [4-
(TpudTOPMEe TIII) GeHWII ] IUPUMUIOVH-4, 6—OMaM/Ha

N-[4- (nudTopmeTokCH) beHMII] —5-dTOop—-2- (2-MeTUJI—1H-
BeH3UMMa30JI— 1 —1J1) IUPUMUIOVH-4, 6—OMaM/Ha

2= (2-21min-1H-0eH3muMmOasoJi—1-ui) —5-pTop-N-[4-



242

(TpudTOPMEeTIIT) GeHWII ] IUPUMUIOVH-4, 6—OIMaM/Ha

5-pTop-2- (5-¢Top-2-MeTui-1H-OeHusummunaso—1-wmi) -N-[4-
(TpudTOPMEeTUIT) GeHWIT ] IMPUMUIVH-4, 6—OMaM/Ha

5-pTop-2- (6-pTOop-2-MeTUII-1H-OeH3umMmunaso—1-wmi) -N- [4-
(TpudTOopPMeTMII) QEeHWIT ] IMPUMUIOVH-4, 6—-IuaM1Ha

N-[4- (oaudTopMeTOKCH) beHMII] —5-dpTop-2- (6—-dTOopP—-2-MeTMJI-1H-
feH3UMMIa30J1-1-1JI) IMPUMUIOMH-4 , 6—OMaMrHa

N-[4- (nudpTopmMeTOKCH) —3—-pTOopdeHMII] —5-pTop-2- (6-dpTOP-2-
MeTuJI-1H-0eH3uMMOas30JI— 1 —WJl) IMPUMUIOIVH-4, 6—-IaMUuHa

N-[4- (nudTopMeTOKCH) —3—-dTopdeHMII] —5-pTop—-2- (5-dpTOpP-2-
MeTuJI-1H-0eH3uMMOas30JI— 1 —Wil) IMPUMUIOIVH-4, 6—-IVaMuHa

N-[4- (nudTopmMeTOoKCH) beHMII] —5—-dTop—-2- (5-dpTOop-2-MeTHI-1H-
OeH3UMMIa30JI— 1 —1WJI) INPpUMUIOVH-4, 6—OIMaM1Ha

N-[4- (nudTopmMeTOokKCH) —3-dTopdbeHnII] —5-dpTop—2- (2-MeTmI—-1H-
OeH3MMMIa30JI— 1 —1WJl) IUPUMUIOVH-4, 6—OMaM/Ha

2= (2-umrJjonponuin-1H-6en3mMmnaa3os—1-mj) -5-pTop-N-[4-
(TpudTOPMEeTUIT) GeHWIT ] IUPUMUIOVH-4, 6—OMaM/Ha

2= (2-uurgonponui-1H-08eH3uMuna3osa-1-mj) -N- [4-
(OndTOPMETOKCH ) QeHMII] —5—0TopIUPUMUIONH-4, 6—OMaMMHa

2= (2-uurgonponui-1H-08eH3uMuna3os-1-mj) -N- [4-
(oudpTopmMeTOKCH) —3-bpTOopdeHnII] —5-dTopnMpuMHUIMH-4, 6—OMaMMUHa

N-[4- (oaudTopMeTOKCH) beHMII] —2— (2-2Tui-1H-0eH3uMMOa 301~ 1—
ui) —-5-pTopnmupuMnUIMH-4, 6—-OMaMmMHa

N-[4- (oudpTopMeTOKCH) —3—-pTopdeHMII] —2- (2-sTHj-1H-
BeH3MMMOa30JI—-1-1i1) —S-bTopnupmuMuouH—4, 6 -ouaMrHa

2= (5, 6—ouprTop-2-MmeTmji- 1H-OeHz3uMmumasoJi—1-mui) —5-pTop-N-[4-
(TpudTOPMEeTIIT) GeHMII ] IUPUMUIOVH-4, 6—OMaM1Ha

N-[4- (nudTopMeTOoKCH) —3—-bTopbeHMII] —2- (5, 6—-TMdTOP—2—-ME TUII—
1H-OeHsuMmmaszoJi—1-wmi) —5-gTopnmpuMnuInvHa-4, 6—ouaM1uHa

2= (4, 6—oupTop-2-MmeTmJi- I1H-OeHzuMmmasoJi—1-ui) —5-pTop-N-[4-
(TpudTOPMEeTUII) GeHWII ] IUPUMUIOVH-4, 6—OMaM/Ha

N-[4- (nudpTopmMeTOoKCH) —3—bTOopbeHMII] —2- (4, 6—-IUOTOP—2—METUII—
1H-0eH3uMmmaszoJi—1-wmi) —5-pTopnmpuMmuInH-4, 6—OouaM1uHa

2= (2-nmmi-4, 6-gudrop-1H-6en3mmMmnazoi—1-ui) -5-pTop—-N-[4-
(TpudTOPMEeTUIT) GeHWIT ] IUPUMUIVH-4, 6—OMaM/Ha

N-[4- (nudTopmMeTOoKCH) —3—-bTOopbeHMII] —2- (2-5THJ—-4, 6—nudTop—1H-
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BeH3MMMIa30JI—-1-1i1) —5-bTopnnpuMmuouH—4, 6-oraMrHa

N-[4- (nudTopmeTokcH) beHmi] —2—- (4, 6—nuprTop—-2-MeTmJi—1H-
BeHzUMMIa30JI—-1-1J1) —S5—-dTopnnpuMuouH—-4, 6-OoraMrHa

N-[4- (nudTopmMeTOoKCH) beHMII] —2— (2-5Tmi—-4, 6—-oudTop—-1H-
BeHzuMMOa30JI-1-1J) —S-bTopnupuMuorH-4, 6-oruaMrHa

N-[4- (oudTopmMeTOKCH) beHMII] —2— (5, 6—oudTop-2-MeTmj—1H-
BeHzMMMOa30JI-1-1i) —S-bTopnupuMunoH-4, 6-oraMrHa

5-prTop-2- (4-dTop-2-MeTuyi-1H-OeH3ummunazo—1-wmi) -N- [4-
(TpudTOpPMEeTHII) beHMI ] IUPUMUIVH-4, 6—OIMaM/Ha

N-[4- (nudTopMeTOKCH) peHMJI] —5-pTop—-2- (4-pTOop-2-MeTHII—-1H-
BeH3MMMIa30JI— 1 —1MJI) IUPpUMUIOVH-4, 6—OIMaM1Ha

N-[4- (nudpTopmMeTOoKCH) —3—-dTOopdeHMII] —5-pTop—-2- (4-dpTOpP—-2-
MeTmJI-1H-0eH3uMMOas0JI— 1 —Wil) IMPUMUIOIVH-4, 6—-InaMuuHa

2—- (2-uurJjionponuii-4-prop-1H-OeHsmvmunasosi—1-wi) —5-oTop-N-[4-
(TpudTOPMEeTUII) GeHWII ] IUPUMUIOVH-4, 6—OMaM/Ha

2- (2-uurJjonponuii—-4-¢rop-1H-Oeusumunaszsoi—1-wmi) - N-[4-
(DndTOPMETOKCH) QeHMIJTI] —5—0ToOpIUPUMUIONH-4, 6—OaMrHa

2—- (2-uurJjonponuii-4-g¢rop-1H-OeHusumunasoi—1-wmi) -N-[4-
(mudTOopMETOKCH) —3—dTOopdbeHMII] —S—dTopnUpUMUOINH-4, 6—OMaM1Ha

2- (5-xJjop-2-mMeTmi-1H-0OeHusmvunasosi—1-ui) -5-prTop-N-[4-
(TpudTOopMeTMII) QeHWIT ] IMPUMUIOVH-4 , 6—-OIuaM1Ha

2= (5-xJjop-2-MeTui-1H-0eH3ummunazos—1-wmy) -N-[4-
(DndTOopMETOKCH) QeHMII] —5—dTopIUPUMUOMH-4, 6—-OaMrHa

2- (6—-xJjop-2-MeTui—-1H-0ensmmvmnasos—1-mi) —5-prop-N-[4-
(TpudTOPMEeTHII) beHMI ] IUPUMUIVH-4, 6—OIMaM1Ha

2-(6-xJjop-2-MeTmJi- I1H-0eHzuMMuOas0JI—1-miy) - N-[4-
(DndTOpPMETOKCH) QeHMII] —5—0TopIIMPUMUONH-4, 6—OaMrHa

2= (2-z1mmi-5-pTop-1H-6en3mMmaazoyn—1-mj) -5-pTop-N-[4-
(TpudTOPMEeTIII) GeHWII ] IUPUMUIOVH-4, 6—OMaM1Ha

N-[4- (nudTopmMeTOoKCH) beHMII] —2— (2-3TmJI-5-pTop—-1H-
BeH3MMMIa30JI—1-1i1) —S5-bTopnnpruMuoH—4, 6-oruaMrHa

2= (2-nTmmi-6-¢pTop-1H-6en3mMmnazoy—1-mj) -5-pTop-N-[4-
(TpudTOPMEe TIII) GeHWII ] IUPUMUIOVH-4, 6—OMaM/Ha

N-[4- (nudTopmMeTOKCH) beHMII] —2— (2-3TmJI-6—-pTop—-1H-
BeHzMMMIa30JI—-1-1i1) —S5-dTopnnpuMunouH-4, 6-oraMrHa

5-xjiop-2- (2-MeTuii-1H-0eH3uMuna3oJ—1-mi) -N- [4-
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(TpudTOPMEeTIIT) GeHWII ] IUPUMUIOVH-4, 6—OIMaM/Ha
5-xJ0p-2- (2-sTni-1H-6eH3uMMIasoJ—1-wmj) —N- [4-
(TpudTOPMEeTUIT) GeHWIT ] IMPUMUIVH-4, 6—OMaM/Ha
5-xJi0p-N-[4- (nudTopMeTOKCH ) beHMII] —2—- (2-5THj-1H-

BeH3MMMOA30JI—1-1JI) OIMPUMUIVH-4, 6—OIMaMM1Ha

5-pTop-2- (6-dTop-2-MeTUJI-1H-OeH3uMmuna3o—1-mj) —N- (4-
MeTOKCUPEHWII) IMPUMUIOVH-4, 6—OVaMUHa

5-pTop-2- (6-dTOop—-2-MeTUJI-1H-OeH3umMmuna3oi—1-wmi) -N- (4-
MeTUIIQEHWIT) INPYMUIOVH-4, 6—-OVaM1Ha

N- (4d-xjopbenny) —5-pTop—-2- (6-dTop—-2-MeTmJi—- lH-OeH3uMMIa30J1—~
1-my) nupuMmaomH-—4, 6—-OMaMrHa

5-pTop-2- (6-¢Top—-2-MeTuy-1H-OeHusummuna3ogi—1-wmi) -N- (3-
METOKCUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

N- (3-xJyopbenHni) —5-pTop—-2- (6—-dpTOop—-2-MeTUJI- 1 H-6eH3MMIIa30J1—
1-my) nupuvmaomH-—4, 6—-IMaMrHa

5-pTop-2- (6-dpTOop—-2-MeTUyI-1H-OeHusummunaso—1-wmi) -N-[4-
(TpudTOPMEeTOKCH ) QeHWII | IUPUMUIOMH-4, 6—OaMHa

4d-{[6—aMmHO-5-pTOop—-2—- (6—-dpTop—-2-MeTMJI- 1H-OeH3MMMIOas30JI— 1~
WJI) IUPYMUOVH-4-1J1] aMMHO } DEH30HUTPUIIa

mMeTuIi—-4-{ [6—aMmHO-5-pTop-2- (6-dTOopP-2-MeTMJI-1H-
BeH3MMMIAa30JI~1-1JI) IUPUMUIOVH-4-1JI] aM1HO } OeH30aTa

5-pTop-2- (2-mMeTmii—-1H-BeH3uMmnazo—1-mi) -N- (3-
MeTUIQEHWIT) INPUMUIOVH-4, 6—-OVaM1Ha

5-pTop-N- (3-MeTOKCUDeHWUII) —2— (2-MeTuJI-1H-0eH3uMMOas0oJI—1 -
W) IMPUMUIOIVH-4 , 6—IMaMrHa

5-¢prTop-2- (2-MeTmii—-1H-BeHz3uMmnasos—1-wmi) -N- (4-
MeTUIIQEHWIT ) INPUMUOVH-4 , 6—OraM1Ha

5-pTop-N- (d-MeTOKCUDeHWUIT) —2— (2-MeTuJI- 1H-0eH3uMmOasoJi—1 -
W) IUPUMUIOIVH—-4 , 6—I1aMrHa

N- (4d-xjiopdern) —5-¢Top—-2- (2-MeTuyi-1H-OeH3muMmMOa3oJ—1-
W) INPUMUIOIVH-4 , 6—I1aMrHa

5-pTop-2- (2-MeTmii—-1H-BeHzuMmmnaszo—1-wmi) -N-[4-
(TpudTOPMEeTOKCHU ) QeHWII | IUPUMUIONH-4, 6—OaMrHa

2= (5, 6—oudTop-2-MeTmii- 1H-OeH3muMmMOas0oJi—1-ui) —5—-pTop—-N- (4-

MeTUIIOEHWIT) INPUMUIOVH-4, 6—OVaMUHa
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2= (5, 6—ouprTop-2-mMmeTmJi- 1H-OeHz3uMmmasoJi—1-mi) —5-pTop—-N- (4-
METOKCUOeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

N- (4d-xjopberns) —2- (5, 6—oudTop-2-MeTmji—- l1H-OeH3uMmIa30J—1-
wi) —-5-¢ropnmupuMnIanH-4, 6-OuaMmMHa

N-[4- (audTopMeTOKCH) beHMJI] —5—-pTop-2- [2- (MeTOKCHUMeTWMJI) —1H-
BeH3MMMOA30JI— 1 -1l ] IMPpUMUIVH-4, 6—OIMaMM1Ha

5-pTop-2-[2- (MeTOKCHUMeTIJI) —1H-BeHz3umMmmnazo—1-wumn] -N- (4-
MeTUIQEHWIT) IMPUMUIOVH-4, 6—-OVaM1Ha

5-pTop-2-[2- (MeTOKCHUMeTIJI) ~1H-BeHzumMmmnazo—1-wmi] -N- (4-
MeTOKCUPEHWII) INPUMUIOVH-4, 6—-OVaM1Ha

N- (4d-xjiopdernyi) —5-¢pTop—-2- [2- (MeTOKCHUMeTMJI) —1H-
OeH3UMMIa30JI— 1 -l ] IUpUMUIOVH-4, 6—OIMaM1Ha

5-pTop-2-[2- (MeTOKCHUMeTWJI) —1H-OeHzuvmmnazso—1-wmi] -N-[4-
(TpudTOPMEeTIIT) GeHWII ] IUPUMUIVH-4, 6—OMaM/Ha

1- (4-ammHO-5-pTOpP—-6—-{ [4-
(TpudTOPMEeTUII) GeHMII] aMVHO } IUPUMUIOVH-2-WJI) —2-MeTwuji—1H-
OeH3UMMIa30JI- 6—KapBOHUTPUIIA

1-(4-ammHO-6-{ [4- (IMOTOPMETOKCHU ) QEHWII] aMMHO } —5-—
GTOPIUPUMUIOVH= 2 ~WJI) —2-MeTuJI- 1H-0eH3uM1Ia30JI- 6—-KapOOHUTpMIIa

1-{4-ammHO-5-¢pTOpP-6- [ (4—-MeTUIIGEHWNII) AMUHO | IUPUMUOUH—2—WJI } —
2-MeTuJI- I1H-0eH3uMMIa30JI- 6—KapBOoHUTPUIIa

1-{4-ammHO-5-0TOP-6-[ (4—-METOKCUPEHNII) aMUHO | IMPUMUINH—2 —
i} -2-mMeTmji- lH-0eH3uMMuIa30JI- 6—KapOoHUTPUIIa

1-(4-avmmHO-6-{ [4- (DIMdTOPMETOKCHU) QEeHMII] aM1HO } —5-—
dTOPIMPUMUIVH=-2-WJI) —2-MeTuJI- 1H-0eH3uM1Ia30JIi- 5—KapOoHUTpMIIa

1-{4-ammHO-5-pTOpP-6-[ (4—-MeTUIQEHWMII) AMVHO | IUMPUMUONH—2—WJI } —
2-MeTmJI- 1H-0eH3uMMOas30JI- 5S-KapOoHUTpUIIa

1-{4-ammHO-5-pTOpP-6-[ (4—-MeTOKCUPEHWMJI) aMVHO | IMPUMUOMH—2 —
i} -2-mMeTuii—-1H-0eH3uMmuaa30JI-5S-KapbOoHUTPUIIA

1- (4-ammHO-5-pTOpP-6-{ [4-
(TpudTOPMEeTUII) GeHMII] aMVHO } IUPUMUIOVH-2-WJI) —2-MeTwmji—1H-
BeH3MMMIa30JI-5-KapOoOHUTPUIIA

1-{4-aMmHO-6- [ (4—-xJIOPPEHWUJI) aMVHO | —5— O TOPINPUMUIVH— 2~ UJI} —2—
MeTmJI- 1H-0eH3MMMOas30JI- 5-KapOoOHUTpUIIa

N-[4- (nudTopmMeTOKCH) beHMII] —5—-dTop—2— (2-MeTUJI- 6—HUTPO—1H-

OeH3UMUOa30JI—1-1JI) IMPUMUIOMH-4 , 6—OMaM/Ha
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5-pTop-2- (2-MeTHJI- 6—HUTpO—-1H-0eH3umMmmasos—1-wmi) —-N- (4-
MeTUIIQEeHWT) INPUMUOVH-4 , 6—OraMrHa

5-pTOop-N- (d-MeTOKCUDEeHWUII) —2— (2—-MeTUJI- 6—HUTPO—1H-
OeH3UuMUOa30JI—1-1JI) IMPUMUIOMH-4 , 6—-OMaM/Ha

5-dTop-2- (2-MeTUJI- 6-HUTPO— 1H-0eH3uMmnaz3os—1-wmi) -N- [4-
(TpudTOPMETIII) QeHWIT ] IMPUMUIOVH-4 , 6—OIuaM1Ha

N- (d-xjopdbenny) —-2- (4, 6—ogudTop—-2-MeTmJi- l1H-6eH3uMMIOaz3o0J—1 -
nui) —5-pTopnmupuMnUIMH-4, 6—-OMaMMHa

2-(4, 6—oupTop-2-MmeTmJi- I1H-0eHz3uMmumasoJi—-1-mui) —5-pTop-N-[4-
(TpudTOPMETOKCHU ) QEeHWII | IMPUMUAOMH-4, 6—OaMruHa

2-(4, 6—oupTop-2-MmeTmJi- 1H-OeHzuMmumasoJi—1-ui) —5-pTop-N- (4-
MeTWUIIQEHWIT ) INPUMUOVH-4 , 6—OraM1Ha

2= (4, 6—oupTop-2-MmeTmJi- I1H-OeHzuMmumasoJi—1-mi) —5-pTop—-N- (4-
METOKCUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

2= (5, 7T-mndpTop-2-meTmji- 1H-OeHzuMmumasoJi—1-mi) —5-pTop-N-[4-
(TpudTOPMEeTUII) GeHWII ] IUPUMUIOVH-4, 6—OMaM/Ha

5-pTop-2- (6-MeTOKCU-2-MeTUJI- 1H-OeHusumvmunas3og—1-wmi) -N-[4-
(TpudTOPMEeTUIT) GeHWIT ] IUPUMUIOVH-4, 6—OMaM/Ha

N- (4d-xjopdeHny) -5-pTop—-2- (6-MeTOKCU—-2-MeTnJI— 1H-
BeH3MMMOa30JI— 1 -1J1) IUPUMUIOVH-4, 6—OMaMUHa

5-pTop-2- (6-MeTOKCU-2-MeTMUJI- 1H-6eH3mMmIaz30J-1-mj) -N-[4-
(TpudTOPMETOKCH ) beHWII ] IUPUMMONH-4, 6—OVaM1Ha

N-[4- (nudpTopMeTOKCH) peHMJI] —5—-pTop—-2- (6—-MeTOKCHU—2-MeTuJI- 1 H-
BeH3MMMIOAa30JI— 1 —1MJI) IUPUMUIOVH-4, 6—OIMaM1Ha

5-pTop-2- (6—MeTOKCU-2-MeTUJI- 1H-OeH3ummuna3oii—1-wmi) -N- (4-
MeTUJIQEHWIT) IMPYMUIOVH-4, 6—-OVaMUHa

5-pTop-2- (6-MeTOKCU-2-MeTUJI- 1H-OeHu3ummuna3oii—1-wmi) -N- (4-
MEeTOKCUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM1Ha

5-¢pTop-2- (2-MeTmJi—-5-HUTpOo-1H-0eH3umMmumazos—1-wmi) —-N- (4-
MeTUIIQEHWIT ) INPUMUOVH-4 , 6—OraMrHa

5-pTop-N- (d-MeTOKCUDeHUII) —2— (2-MeTuJI- 5—HuTpo—1H-
OeH3UMMMIa30JI— 1 —1J1) IUPUMUIOVH-4, 6—OIMaM/Ha

2—- (6—aMmHO-2-MeTUI-1H-6eH3mMmna3o—1-mj) -5-pTop—-N- (4-
MEeTOKCHUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

2—- (6—aMmHO-2-MeTuJI- 1H-0eHz3uMmoa3oJi—1-mi) -N-[4-

(OndpTOPMETOKCH ) QeHMII] —5—pTopIIUPUMUIONH-4, 6—OMaMMHa
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2- (6—aMmHO-2-MeTUI-1H-6eH3mMmna3o—1-mj) -5-pTop—-N- (4-
MeTUIIQEeHWT) INPUMUOVH-4 , 6—OraMrHa

N- (4-xjopdbeHni) —5-pTop—2- (5-dpTOop—-2-MeTUJI-1H-O6eH3MMIIa30J1—~
1-wy) nupuMmaomH—4, 6—-oMaMrHa

N- (4d-xjop-3-dTopbenmi) -5-dTop-2- (5-pTop-2-MeTmI-1H-
BeH3MMMOA30JI— 1 —1JI) OIMPUMUIVH-4, 6—OIMaM/Ha

N- (d-xjop-3-dTopdberui) —5-dTop—-2- (2-MeTmJI- lH-6eH3UMMIOa B30I~
1-uy) nupuMmomH—-4, 6—-OMaMrHa

N- (4-xyop-3-dTopdeHm) -5-pTop-2- (6-pTOop-2-MeTHII-1H-
BeH3UMMAa30JI— 1 —1MJI) IUPpUMUIOVH-4, 6—OIMaM1Ha

2= (2-zTmmin-1H-0eHz3uMmOazoJ—1-myi) —5-pTop-N- (4-
MeTWUIIQEHWIT ) INPUMUOVH-4 , 6—OraM1Ha

2= (2-zTmmin-1H-0eHz3uMmumazsoJi—1-mi) —5-pTop-N- (4-
METOKCUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

2= (2-zTmmin-1H-0eHz3uMmpmazoJi—1-mi) —5-pTop-N-[4-
(TpudTOPMEeTOKCHU ) QeHWII | IMPUMUIONH-4, 6—OraMruHa

N- (4d-xjopderni) —2—- (2—-sTmii—- 1H-0eH3uMnmasoJ—1-mi) —5-
bropnupruvmunouHE-4, 6-oruaMmHa

N- (4d-xjop-3-dTopdbenni) —2- (2-s1Tmi—-1H-0eHzuMmnasoj—1-wmi) —5-
bropnmprnvmunouHE-4, 6-ouaMmHa

2- (2-uukjonponmi-1H-6eH3uMrnazos-1-mi) —5-dTop—N- (4-
MeTUIOEHWIT) IUPUMUONH-4 , 6—IVaM/Ha

2- (2-umrJjonponui-1H-6eH3uMmnaa30J—1-mj) —-5-pTop-N- (4-
MeTOKCUPEHWII) IMPUMUIOVH-4, 6—-OaMUHa

2= (2-uurJjgonponuii-1H-6eHzuMnnasoi—-1-wmi) —5-prop-N-[4-
(TpudTOPMEeTOKCHU ) QEeHWII | IMPUMUAOMH-4, 6—OaMruHa

N- (4d-xjopbeHni) —2- (2-uurJjonponuii— 1H-8eH3uMmmnasoji—1-wmi) —5-
bropnupuMmunouH-4, 6-oruaMrHa

N- (4-xjop-3-dTopdeHmi) —2— (2-uukjonponuii—-1H-0eH3uMmuna3oy-1-
Wi) —5-¢TopnmupnuMnInH-4, 6—-OuaMmMHa

5-pTop-2- (5-¢Top—-2-MeTuyi-1H-OeHusumunazoi—1-wmi) —N- (4-
MeTUIIQEeHWIT ) INPUMUONH-4 , 6—OraM1Ha

5-pTop-2- (5-¢Top-2-MeTui-1H-0OeHusummunasoi—1-wmi) -N- (4-
MEeTOKCHUOEeHWIT) IUPUMUIOVH-4, 6—OIMaM/Ha

5-pTop-2- (5-pTop-2-MeTui-1H-OeHsumMmunaso—1-wmi) -N-[4-

(TpudTOPMETOKCHU ) GeHWII | IUPUMUIVH-4, 6—OIaM/UHa U



248

2- (6—aMmHO-2-MeTUI-1H-6eH3mMmnaz3oy—1-mj) -5-pTop—-N-[4-
(TpudTOPMEeTUIT) GeHWII ] IUPUMUIVH-4, 6—OMaMUHAE .

3. Cnoco® wuHTHUOMpPOBaHMA OGYHKUMM Bmi-1 M CHMXEeHMS YPOBHHA
Bmi-1 mjgsa JledyeHMSA paka, OIOCPeIOoBaHHOTO Bmi-1, y HYXIaAKMeIOCHd B
5TOM cybrekKkTa, BKJIIOY a0 BBeIeHMe CyBBeKTy 20OEeKTUBHOTO
KOJIMYEeCTBa COEeOMHeHMs IO II.l, TI'IOe YyKa3aHHOEe BBeJleHMe BKJIOUAET
CTamuio IPUMBEINeHMS B KOHTAKT KJETKM C IIOBHIIEHHEMM YPOBHSMM Bmi-1
OoT CcybBeKTa C KOJMUECTBOM COeIVMHeHMs, TI'Ie KJeTka BHEHOpaHa U3
PAaKOBOV KJIETKM, OIIYyXOJIEBOM KJIETKM, PaKOBOM CTBOJIOBOM KJIETKMU WJIU
CTBOJIOBOM OIIYXOJIEBOM KJIETKM,

omnpenelieHre 30PeKTMBHOTO KOJMUeCTBa COEIMHEHMS, KOTOpoe
MHIUbUpyeT QyHKLUMIO Bmi-1 B KJIeTKe, U

nmocJjenypmee BBeleHMe 300eKTUMBHOTO KOJIMUECTBaA COEOMHEHUS
CYDBEKTY,

rne »0PeKTMBHOE KOJMUECTBO COeIVMHEHWsa, OIpelelIeHHOE IJIA
MHTUOMPOBaHMA OYHKIUMM Bmi-1 B [OIPpMBOOMMOM B KOHTAKT KJETKe,
CHMXaeT YypOoBHM Bmi-1 B IPMBOOMMOM B KOHTAKT KJIeTKe.

4. Cnnoco6 1mo 1I.3, BKJIOUALINMI BBeIOeHMEe COeIMHEeHMS B
KOMOMHaLM C  OOHMM MJIM  HECKOJIBKMMM  XUMMOTepalleBTUUeCKUMU
cCpencTBaMmM.

5. Cnoco® wuHTMOMPOBaHMA OYHKUMM Bmi-1 ¥ CHMXeHUS YPOBHS
Bmi-1 njg JieyeHMs pakKa, OIoCPelNoBaHHOTO Bmi-1, y HyXImawmeTrocs B
5TOM cybmekTa, BKJIIOY a0 BBeIeHUeE CyOBeKrTy 20PeKTUMBHOTO
KOJIMUeCTBa COeIMHeHMs II0 II.2, TI'Ie yKa3aHHOe BBeIeHMe BKJIUaeT
CTamuio IIPUMBEeNeHMS B KOHTAKT KJETKM C IIOBHIIEHHEMM YPOBHSAMM Bmi-1
oT CcybBeKTa C KOJMUECTBOM COeIVMHeHMdA, TI'Ie KJIeTka BHEHOpaHa U3
PAaKOBOM KJIETKM, OIIYXOJIeBOM KJEeTKM, PaKOBOM CTBOJIOBOM KJIETKMU WIIU
CTBOJIOBOM OIIYXOJIEBOM KJIETKM,

omnpenejieHre 30PEeKTMBHOTO KOJMUeCTBa COEIMHEHMS, KOTOpOoe
MHTUbUpyeT QOyHKLUMIO Bmi-1 B KJIeTKe, U

nocJjienypmee BBeleHMe 30PeKTUMBHOTO KOJMUYECTBa COEOMHEHUS
CYDOBEKTY,

rne »0PeKTMBHOE KOJMUECTBO COeIVMHEHMs, OIpelelIeHHOE IJIA
MHTUOMPOBaHMA OYHKIUMM Bmi-1 B [OIPMBOOMMOM B KOHTAKT KJETKe,
CHMXaeT YypOBHM Bmi-1 B NOPMBOOMMOM B KOHTAKT KJIeTKe.

©. Cnnoco6 mo 1.5, BKJIOUAINMI BBeIOeHMe COeIMHEeHMS B
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KOMOMHAaLIUN C OIOHVM MJIn HeCKOJIb KM XVMMOTepalleBTUYe CKVIMIM
cpelcCcTBaMI.
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Claims 1-20 have been analyzed subject to the restriction that the claims read on the formula (1) or form thereof as described in the
Reply to Invitation to Pay Additional Fees in the Internatiohal Application dated 01 April 2014. The claims are restricted to a compound of
Formula (1) or a form thereof, wherein X is N; R1 is heteroaryl optionally substituted on a carbon atom ring member with two R5
substituent; R2 is amino; R3 is halo; R4 is aryl optionally substituted with one R6 substituent; and RS is is independently selected from
halo and C1-8alkyl; and R6 is halo-C1-8alkyl, wherein the form of the compound is selected from a free acid, free base, salt, ester,
hydrate, solvate, chelate, clathrate, polymorph, isotopologue, sterecisomer, racemate, enantiomer, diastereomer or tautomer thereof:
methods of treatment thereof; and pharmaceutical compositions thereof.

This application contains the following inventions or groups of inventions which are not-so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees need to be paid.

Group I+: claims 1-20 are drawn to compounds of Formula (1) or a form thereof; methods of treatment thereof; and pharmaceutica!
compositions thereof.

The first invention of Group I+ is restricted to a compound of Formula (1) or a form thereof, wherein R1 is heteroaryl optionally substituted
on a carbon atom ring member with one RS substituent; X is N; R2 is hydrogen; R3 is hydrogen; R4 is C3-14cycloalkyl; and R5 is cyano;
wherein the form of the compound is selected from a free acid, free base, salt, ester, hydrate, solvate, chelate, clathrate, polymorph,
isotopologue, sterecisomer, racemate, enantiomer, diastereomer or tautomer thereof, methods of treatment thereof; and pharmaceutical
compositions thereof. It is believed that claims 1-3, 5-11, and 19 read on this first named invention and thus these claims will be
searched without fee to the extent that they read on the above embodiment. :

Applicant is invited to elect additional formula(e) for each additional compound to be searched in a specific combination by paying an
additional fee for each set of election. An exemplary election would be a compound of Formula (1) or a form thereof, wherein R1 is
heterocyclyl optionally substituted on a carbon atom ring member with one R5 substituent; X is N; R2 is hydrogen; R3 is hydrogen; R4 is
C3-14cycloalkyl; and RS is cyano; wherein the form of the compound is selected from a free acid, free base, salt, ester, hydrate, solvate,
chelate, clathrate, polymorph, isotopologue, sterecisomer, racemate, enantiomer, diastereomer or tautomer thereof, methods of
treatment thereof, and pharmaceutical compositions thereof. Additional formula{e) will be searched upon the payment of additional fees.
Applicants must specify the claims that read on any additiona! elected inventions. Applicants must further indicate, if applicable, the
claims which read on the first named invention if different than what was indicated above-for this group. Failure to clearly identify how
any paid additional invention fees are to be applied to the “+” group(s) will result in only the first claimed invention to be
searched/examined.

The inventions listed in Groups I+ do not relate to a single general inventive concept under PCT Rule 13.1, because under PCT Rule
13.2 they lack the same or corresponding special technical features for the following reasons:

The Groups I+ formulae do not share a significant structural element, requiring the selection of alternatives for the compound variables
R1, X, R2, R3, and R4. .

The Groups I+ share the technical features of a compound of Formula (1) or a form thereof or species thereof, wherein the form of the
compound is selected from a free acid, free base, salt, ester, hydrate, solvate, chelate, clathrate, polymorph, isotopologue, sterecisomer,
racemate, enantiomer, diasterecmer or tautomer thereof; a method of inhibiting Bmi-1 function and reducing the level of Bmi-1 to treat a
cancer mediated by Bmi-1 in a subject in need thereof comprising administering to the subject an effective amount of the compound
thereof; a use of the compound thereof in the manufacture of a medicament; and a pharmaceutical composition for use in treating a
cancer mediated by Bmi-1 comprising an effective amount of the compound thereof in admixture with a pharmaceutically acceptable
excipient. However, these shared technical features do not represent a contribution over the prior art.

Specifically, US 7,226,927 to Cai et al. teach a compound of Formula (1} or a form thereof, wherein R1 is heterocyclyl; X is N; R2 is
C1alkyl; R3 is hydrogen; R4 is ary! optionally substituted two R6 substituents; and R6 is independently selected from halo and Clalkoxy;
wherein the form of the compound is selected from a free acid, free base, salt, ester, hydrate, solvate, chelate, clathrate, polymorph,
isotopologue, sterecisomer, racemate, enantiomer, diastereomer or tautomer thereof (Col. 14 Lns. 62-65 and Col. 18 Lns 13-14, ...navel
compounds within the scope of Formulae I-lll. Exemplary preferred compounds that may be...4-(2-Chloro-S-methoxyanilino)-2-
morpholino-6-{methyl)pyrimidine...; Col. 84 Lns. 13-19, ... The caspase activity (Ratio) and potency (EC50) are summarized in Table |..;
Cols. 85-86, Table I-continued, Compd # 131); a method of inhibiting to treat cancer in a subject in need thereof comprising
administering to the subject an effective amount of the compound thereof (Col. 24 Lns 51-58, ...a therapeutic method useful to modulate
in vivo apoptosis or in vivo neoplastic disease, comprising administering to a subject in need of such treatment an effective amount of a
compound, or a pharmaceutically acceptable salt or prodrug of the compound of Formulae I-ll...; a use of the compound thereof in the
manufacture of a medicament; and a pharmaceutical composition for use in treating a cancer comprising an effective amount of the
compound thereof in admixture with a pharmaceutically acceptable excipient (Col. 26 Lns. 14-24, .. .the present invention is directed to a
composition effective to inhibit neoplasia comprising a bioconjugates of said compound of Formulae I-ili, which functions as a caspase
cascade activator and inducer of apoptosis, in bioconjugation... The antibodies and other molecules will deliver the compound of
Formulae I-ill to its targets and make it an effective anticancer agent...; Col. 29 Lns. 46-54, The pharmaceutical preparations of the
present invention are manufactured in a manner which is itself known, for example, by means of conventional mixing, granu|atipg,
dragee-making, dissolving, or fyophilizing processes. Thus, pharmaceutical preparations for oral use may be obtained by combining the
active compounds with solid excipients...).
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Additionally, US 2011/0190239 to Moon et al. teach a similar compound to the instant compound of Formula (1) (Para. [0008], one
embodiment is a compound of Formula (1) selected from a compound of...Formula (Ic)...) a method of inhibiting Bmi-1 function and
reducing the level of Bmi-1 to treat a cancer mediated by Bmi-1 in a subject in need thereof comprising administering to the subject an
effective amount of the compound thereof (Para. [0001], Compounds, pharmaceutical compositions, and methods of using such
compounds or compositions thereof for treating a disease modulated by B-cell specific Moloney murine leukemia virus integration site 1
{Bmi-1) protein expression are described. The compounds or compositions and methods of using such compounds or compositions are
useful for treating cancer by down-regulating Bmi-1 protein expression); a use of the compound thereof in the manufacture of a
medicament; and a pharmaceutical composition for use in treating a cancer mediated by Bmi-1 comprising an effective amount of the
compound thereof in admixture with a pharmaceutically acceptable excipient (Para. {0270], pharmaceutical compositions described
herein may be formulated as suspensions comprising a compound of Formula (1) or a form thereof in admixture with at least one
pharmaceutically acceptable excipient suitable for the manufacture of a suspension).

The inventions listed in Groups I+ therefore lack unity under Rule 13 because they do not share a same or corresponding special
technical feature. :
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