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2420-572850EA/061
1H-TINPPOJIO[2 ,3-c]IMPUIVUH-7 (6H) —OHE U IIMPABOJIO[3,4-c]IINPUIOVH-
7 (6H) -OHEHl B KAUECTBE MHI'MBEMTOPOB BEJIKOB BET
OBJIACTE M3OBPETEHNA
HaHHOE n3obpeTeHMe OTHOCUTCH K 3aMelle HHEIM
NUPPOJIOCIIMPUOMHOHAM ¥ 3aMelleHHBEM [IMPpasz30JIONMPUIOVHOHAM, KOTOPHE
IpencTaBJgoT codo¥ MHIUOUTOPH OejikoB BET, Takmx kak BRD2, BRD3,
BRD4 wm BRD-t, W ABJAKTCA [NIPMMEHMMEIMM IIPM  JI€UEeHMM  TaKUX
3abojieBaHMM, Kak pakx.
YPOBEHL TEXHUKU
T'eHOMHEI »BYKapUMOTUUECKMX OPITaHM3MOB B Ipelejlax [dopa KIeTKU
ABJIAITCSH BHCOKOOPTAHM3OBaAHHEMM. [JHK ymakoBaHa B XPOMaATUH IIyTeM
ODepTHBaAHUA BOKPYTD 4dIpa TIUCTOHOBEX OeJIKOB, o4 ofOpas3oBaHuUA
HYKJIEOCOMEl. 3T HYKJIIEOCOMH NOIOJIHUTEJEHO VYIJIOTHAKTCSA C IIOMOUBK
arperaluuMy M CKJaOBBaTCA IJIA 00pa30BaHMUA BEHCOKOKOHIEHCUPOBAHHOM
CTPYKTYPH XpOoMaTMHa. BO3MOXeH IMalas0H pPasJIMUHBX COCTOSHUM
KOHIeHCcaluMY, a IJIOTHOCTL DTOM CTPYKType UM3MeHIeTCsa BO BpeMd
KJIETOUHOTO  LUKJIE, byoyur  HamboJiee  KOMIIAKTHOM B IIpollecce
KJIETOUHOTO [eJjieHrd. CTpyKTypa XpoMaTHHa HuI'paeT BaXHYK pPOJIbE B
PeryiaumMnu TPaHCKPUIILMM IT'eHOB IIYyTeM pPelyJIMpOBaHMA OOCTyla OeJIKOB
K IOHK. CTpyKTypa XpoMaTHHa YIpaBJIgeTCHd cepuen
IIOCTTPAHCIALUMOHHEIX MOOUGUKALINMN TMCTOHOBEIX OeJIKOB, TJIaBHBEM
obpa3oM, B IpelejlaXx XBOCTOB TIMCTOHOB H3 m H4, BHXOOAMMX 3a
PaMKM CTPYKTYPH fg0pa HYKJIEOCOMH. [aHHBEE O00paTUMMBE MOIUQUKALIUA
BKJIOUAT aleTUJINPOBaHuE, MeTUJIMpOBaHMeE, dpocoopumpoBaHme,
YOUKBUTUMHUPOBaHME M CYMOMIIMPOBaHME. OTHM DIUTEeHEeTUUECKMEe MapKepH
3alMCHBAKRTCA M CTUPAKRTCHd CHeludrMuecKrMr GdepMeHTaMr, KOTOpHe
M3MEHAKRT CHeludmuuecKre OCTaTKM B IIpenejlaxXx XBOoCTa IMCTOHa, TeM
caMeM  popMUPY S  BOUTEeHeTHMUeCKMM KoIn. IpyIue AIepHHe OeJIKu
CBASHBAKRTCSA C D TUMA MapkKepammu n BJIV AT Ha IPOIOYKTEHI,
IpenyCMOTPEeHHEEe 5SToM MHOopMalMeM, IOCPeICTBOM pPeTryJMPpOBaHUI
CTPYKTYPHE XpoOMaTMHa U TPaAHCKPUILUM TeHOB. HakalJiMBaeMee IJaHHEE
CBA3HBAKT TeHeTHuUeCKre M3MeHEeHU I B TreHax, KOOUPYIIMX
SIUTEHETUUECKNEe MOOUPUMKATOPH UM PeryJIATOPH, BeOyllMe K aHOMAaJIbHBM
Mapkepam TUCTOHOB npu TaKmUx 3aboJIeBaHUAax, Kak

HeVpooereHepaTUBHEE pacCTpoMCTBa, 3abojieBaHus oOMeHa BeEmeCcTB,



BOCIIAJIEHME U pPak.

AlleTUJIMPOBaHMe TUMCTOHOB, KaK NpaBWJIO, CBA3aHO C aKTHURAlLMeM
TPaHCKPUIILIUA T'eHOB, TOToa Kak MOIMQMKALMA ocJiabJider
B3amMMonmencTeMe Mexny OHK m ruMcToOHOBEHMM OejiKkaMM, UYTO OTKpPHBaeT
BoJjlee mMMPOKMM HmocTyn k [IHK [OCPeICTBOM TPaHCKPUILMOHHOTO
annapaTa. Choneumpmueckue OeJIKM CBASHBAKLTCA C aleTUJIMPOBaHHBMA
ocTaTKaMu JIM3UHAa B npenejyax TMCTOHOB oJjisa "cumuTHBaHMUA"
SIUTEeHEeTUUEeCKOTO KoHa. BHCOKO KOHCEPBATHMBHHM MOOYJEL 0Oelka,
HasbBBaeMel OpOMOIOMEeH, CBA3HBAETCS C alleTUJIMPOBAHHBIMM OCTaTKaMU
JM3MHaAa B TMCTOHe U 1Opyrux OenkoB. CymecTByeT 06oJjiee uYeM 60
comepxalnMx OpOMOIOOMeH OeJIKOB B I'€éHOME UeJIOBEKa.

CeMeliCTBO BET (bpoMOnOMeH n BKCTPA) BpoMoOnOMeHa,
comepxamee OeJiku, BkJwouaeT 4 Oejnka (BRD2, BRD3, BRD4 m BRD-t),
KOTOPHE prasznesfanT KOHCEPBATUBHYID CTPYKTYPHY opraHM3alVb,
comoepXxalyn TaHIeMHEE N-KOHIIeBEE OPOMOIOMEHE, CIIOCOOHHE
CBA3EBATLECA C AUEeTUJIMPOBAHHEIMKM OCTATKaMM JIM3MHA TIUCTOHOB WU
npyrux OenxkoB. BRD2, BRD3 m BRD4 skKCOpecCHUpPYRTCSa IIOBCEMEeCTHO,
Torna kak BRD-t orpaHuMueH IIOJIOBEIMU KJeTKaMu. Bejiku BRD wurpawot
CylleCTBEHHEE, HO He epecexrammmecs poJin B peryijdaumumn
TPaHCKPUIILVMM TEeHOB M KOHTPOJIe pocTa KJIeTok. Besikm BET CcBA3aHE C
BosibvMM OeJIKOBEIMM KOMILJIEKCaMM, B TOM UMCJIe MenmaTopoM, PAFc m
KOMIIJIEKCOM CYIIEP3JIOHTAlMM, KOTOPEE pPeryJMpylnT MHOTME acCIeKTEH
TeHHOV TpaHckpunuumu. bBenxku BRD2 um BRD4, xak OBJIO IIOKa3aHo,
OCTalTCAa B KOMILJIEKCE C XpOMOCOMaMM BO BpeMAd MUTO3a U ABJIAITCA
HeOBXOOUMEIMM IJIS [IPOMOTUPOBAHMSA TPAHCKPUILMM BaXHeWNMX TI'eHOB, B
TOM UMCJIe LUKJIMHa D M c-MycC, KOTOPHE MVHUIMKPYIT KIeTOUHHM IUKJI
(Mochizuki J Biol. Chem. 2008 283:9040-9048). BRD4 umMeeT BaxHOe
3HaUeHMe IJI4 PEeKPpYyTHUMHIA KOMIJIEKCa  TPaHCJALUMOHHOTO  dakTopa
BJIOHTalMM B Oejika K I[IpoMOTepaM MHOYLUMOEJBHEIX T€HOB, UYTO
OpUBOOUT K QochopuimporaHmi PHK-nmonuMmepassl 11 M CTUMYJIMPYET
IPOOYKTHUBHYK TPaHCKPUIILMID M 2JIoOHTauuio IeHa (Jang et al.. Mol.
Cell 2005 19:523-534). B HeKOTOPHX Cllydasax aKTUBHOCTL KMHAa3EH
BRD4 MOXeT HENOCPeICTBEHHO QOCOOPMUIIMPOBATE M aKTMBUpOBaThL PHK-
nogmMmepasy II (Devaiah et al. PNAS 2012 109:6927-6932). KieTku,
JumeHHEe BRD4, OeMOHCTPMPYIT HapylleHHOEe pas3BUTUeEe KJIETOYHOTI'O

uukJa. BRD2 m BRD3, kak coofmaeTcd, acCoOUMUPYITCH C IMCTOHaMHA,



HapdaOy C aKTMBHO TPaHCKpUOMPpYeMBIMM TeHaMM, W MOI'yT OHTbH
BOBJIEUEHH B COIOEMCTBME B»JOHTaluuMM TpaHckpunuuu (Leroy et al,
Mol. Cell. 2008 30:51-60). B [pomnojiHeHMe K aleTWUIMPOBAHHEM
IT'MCTOHAaM, DeJiku BET, Kak OBLJIO rIokaszsaHo, n30MpaTeJbHO
CBAZEBATCA C aleTUWIIMPOBAHHEIMY TPaHCKPUIILVMOHHEMM (QaKTopaMu, B
TOM uMcJe cyOwenuHuuelr RelA NF-kB wu GATAl, TaxkuMm ofBpas3om
HEIIOCPEeOCTBEHHO PeryuMpysda  TPAaHCKPUIILIMOHHYK  aKTHMBHOCTBE  DTHUX
BeJIkOB KOHTPOJIMPOBAThH BKCIIPECCUI0 T'eHOB, y4acTBYRINX B
BOCIaJIEHUM ¥ TeMoHosTHuueckon IudbdbepenHumanum (Huang et al, Mol.
Cell. Biol. 2009 29:1375-1387; Lamonica Proc. Nat. Acad. Sci.
2011 108:E159-168).

PexyppeHTHas TpaHcJokalusa ¢ ydactueM NUT (dnepHBElM OeJIoOK B
auukax) ¢ BRD3 wmam BRD4, njaa Toro, UToOOH o00pa30BaTh HOBHM
TUOPUOHEM OHKOTeH, BRD-NUT, ofHapyXeHa B KpalHe 3JIoOKaueCTBeHHOM
bopmMe sOUTeNMasZIbHOTO HOBoOBpaszsoBaHua (French et al, Cancer
Research 2003 63:304-307; French et al, Journal of Clinical
Oncology 2004 22:4135-4139). CeJexkTMBHasa abjauMia YKa3aHHOTO
OHKOT'€éHa BOCCTAaHAaBJIMBAeT HOPMaJIbHYK KIIE€TOUHYID IMdbepeHLMaALMO U
[IOJIHOCTBLI0 M3MeHAeT OHKOTeHHHM ¢eHoTun (Filippakopoulos et al,
Nature 2010 468:1068-1073). TI'eHeTHMUeckuy HOKIOayH BRD2, BRD3 wu
BRD4, kak OBJIO TIIOKa3aHO, YXyOmlaeT pPOCT M XMU3HECIOCOOHOCTH
IMPOKOTO  OMalas3oHa I'eMaTOJIOTUMUECKUX WM COJIMIOHEIX  OIIYyXOJIE€BHX
KJeTok (Zuber et al, Nature 2011 478:524-528; Delmore et al,
Cell 2011 146:904-917). [lomyMOo poJML B pake, Besqku  BET
pPeryiIupyiT BOCHaJIUTeJILHEE peakluM Ha OaKTepuallbHEM BH30B, a
MBHIIMHASA MOIeJib TurnoMopda BRD2 nOpomeMOHCTpMpOBAaJa 3HAUMTEJIBHO
BoJiee HU3KUE YPOBHU LUVUTOKUHOB 7 3alUTyY oT OXVPEHUS,
MHIOIYUMPOBaHHOTO mamaderoMm (Wang et al Biochem J.. 2009 425:71-
83; Belkina et al. J. Immunol 2013). KpoMe TOT'O, HEKOTOpPHE
BUPYCH I[IPpUMMeHAT 5T Oejku BET @#njd CBA3HEBaAHUA UMX I'E€HOMOB C
XPOMaTMHOM KJIETKM-XO3MAMHa, KaK 4YacThb [IpollecCa pelllMKaluy BUpyCa
WM  IpuMeHeHUMsa ©OeJikoe BET minga oOOJIeTUeHMSA  TPaHCKPUIILUM U
pernpeccur BUPYCHOTO TI'eHa (You et al, Cell 2004 117:349-60; Zhu
et al, Cell Reports 2012 2:807-816).

COOTBETCTBEHHO, CyleCcTBYyeT I[OTPpeBHOCT:L B COeIVMHEHMAX,

KOTOPEE MOOYJIMPYKT aAaKTMBHOCTDB ceMeMcTBa 0OeJIKOB BET, B TOM UMcCJIe



BRD2 BRD3 wm BRD4, KOTOpHEe MOI'YT OHTEH I[IPMMEHEHH IJId JIeUeHUd
CBA3aHHEX C Oejkamy BET 3abojieBaHUN, Takux Kak pak. CoeOVHeHUS
B COOTBETCTBMM C HOAaHHEM M300pPeTeHMeM IIOMOT'alkT YIOOBJIETBOPUTL 3TY
[IOTPeObHOCTE .

CYIIHOCTB M3OEPETEHNA

IJaHHOe M300peTeHMe OTHOCUTCHA K, KpOMe IIpoueIro, MHIMOUTOPY
Besika BET, opuueM MHIMOMTOP MOpelcTaBJisgeT cobo¥ coelVHeHUue

QoMY JIEL

I

Wi ero QpapMalleBTUUECKU IIPpUMeMIIEMYI COJIb; [IpUUeM IIepeMeHHBEe
VMeT Takue 3HaueHMd, KaK [IPpUMBeIeHO B OAaHHOM IOKYyMeHTEe.

HaHHOe n3o0peTeHMe OOIIOJIHUTEJIbHO OTHOCUTCH K
bapMalleBTMUECKOM KOMIIO3MUUM, ColepXallell coenuHeHre OopmyJiel (1)
Wi ero bapMalleBTUUECKU IIpMeMIeMyl COJIb, M IIO0 MeHLIel Mepe OIMH
bapMalleBTUUECKNM NIPUEMIIEMEN HOCUTEJIb.

ODaHHOe M300peTeHMe  IOOIOJIHUTEJIBHO OTHOCUTCHA K CIocofy
JleueHus 3aboJjieBaHMA WMJIM COCTOSHUS, KOTOPHM CBS3aH C OeJkoMm BET,
BRJOUAKMNMY STal BBeOeHUA MalMeHTy, HyXJaomeMycs B I[IOIJOOHOM
JIeUeHUN, TepaleBTUUeCKM 3OOeKTMBHOTO  KOJMUECTBa COeOVHEHUA
OopMmyJiEl I MM ero dapMalleBTUUECKM IPUEeMJIEMOM COJIM.

[IOOPOBHOE OIIMCAHME CYIHOCTU M3OBPETEHKA

HaHHOe M300peTeHMe OTHOCUTCH K, KPOMe IIpoduero, MHIUOUTOPY
Benka BET, nOpuueM MHIUOUTOP MNpPenOCcTaBsgeT Cco00¥ CcoeOVHeHUe

opmyster (1) :



WM ero dapMalleBTUUeCKM NIpMeMIeMyk COJIb, IOe:

X mpemcTaBjgeT coboim C=0 ujam CRER?;

Y mnpencraBjgeT codor O, S wmam NR1O;

Z mpencraBjsgeT cobom CH wmiam N;

Rl m R? KkaxOull He3aBUCHMMO BHOpaH wu3 H, TrTajgoreHa, Ci-s
ankmia, Cz-¢ ajkeHwusa, Cz-¢ aJkuHMiIa, Ci-e¢ TajloTeHalkmia, Cy!l, CN,
ORa!, SRal, C(O)RPL, C(O)NReIRd, C(0O)OR2L, OC(O)RPL, OC(0O)NREcIRL,
NRelRdl,  NReLC (O)RPI,  NRSLC (0)OR2!,  NREIC (O)NReIRdl,  C(=NRel)RPL,
C (=NRel) NReIR4L, NReIC (=NRel) NRe1Rd, NR<1S (O) RP1, NR<1S (0) 2RP?,
NR<1S (0O) oNReiR4L, S (O) RbkY, S (O) NRelRrdl, S(O)2RPL 1 S (0)NREIRAL,
opruueM ykKa3aHHEM Ci-g¢ aJkui, C2-¢ ajJdkeHUJ U Cz-¢ AJKMHWII, KaXIBEM
Heobsa3aTeJIbHO 3aMelleH 1, 2, 3, 4 WJIN 5 3aMeCTUTeJIAMA,
He3aBUCKMO BHOPaHHEMU U3 RA;

mwimm R! m R2Z BMecTe C aToMOM YIJlepoma, K KOTOPOMY OHU
oprcoenmHeHe, ofpasyioT C3 10 LIMKJIOCAJIKMJIIbHYID Tpynny wim 4-10-
YJeHHYID TI'eTepPOLUUKIIOAJKUIIBEHYD TpPyIHIly, HeoOA3aTeJIbHO 3aMelleHHY
1, 2 win 3 3aMecTUTESAMM, He3aBUCHMO BHOPaHHEMU K3 RA;

R3 mpencraBjseT cobor H wmimm  Cie aJikKuj, HeoBsa3aTeJIbHO
3aMemeHHE 1, 2 miaIM 3 3aMeCcTUTeJIAMM, He3aBUCUMO BHOPaHHHEMU U3
rajiorena, Cy, CN, NO2z, OR22, SR22, C(0O)RPZ, C(O)NRc2Rd2, (C(0)OR22,
OC (O)RP2, OC(0O)NRc2R92, (C (=NRe2)NRc2Rd2, NRec2C (=NRe2)NRc2Rd2, NRc2Rd2,
NRe2C (O) RP2, NR<2C (0O) OR22, NR©°2C (0O)NRc<2R42, NR©<25 (0)RP2, NRe<2S3 (0)2RP?,
NRe2S (0O) oNRe2R42, S (0O)RP2, S (0O)NRe2R42, S (0)2RP2 1 S (0) 2NRe2RIZ;

RY mpemcrTaBiygeT cobor H, rasoreH, Cia aJxui, Cz4 aJKeHWUJ,
Cz-4 AJIKMHATL, Ci4 raJjioreHaJIKI, CN, ORa3, SRa3, C (O) RP3,
C(O)NRe3R43, C(0O)OR23, OC(O)RP3, OC(0O)NRe3R43, NRe3R43, NRe3C (0)RP3,
NR<3C (0) OR23, NR<3C (O) NRe3R42, C (=NRe?) RP3, C (=NRe3?) NRe3R43,



NRe3C (=NRe3) NRe3Rd3, NRe3S (O) RP3, NRe3S (0) 2RP3, NRe3S (O) oNRe3Rd3,
S(O)RP3, S(O)NRe3R43, S (0O)2RP3 mym S (O) 2NRe3Rd3,;

R® mpemcrarJiseT cobom H, ranoreH, Cie ajdxui, Cz2 6 aJIKEHWU,
Cz2-6 aykmHMIl, Ci-¢ TrasyioreHaskmy, Cy?, CN, NOz, OR2%, SRa1, C(O)R¥,
C (O)NRe4R44, C(O)OR24, OC (O)RPk4, OC(O)NRe4Rd4, NRe4Rd4, NRe4C (0)RP4,
NRe4C (O) OR24, NRe4C (O) NRe4Rd4, C (=NRe4) RP4, C (=NRe4) NRe4Rd4,
NRe4C (=NRe?) NRe4Rd4, NRe4S (O) RP4, NR<4S (O) 2RP4, NR<4S (O) oNRe4Rd4,
S(O)RP%, S (O)NRe4Rd, S (0)2RP* mym S (0)2NRe4RI; npuueM YKa3aHHBIM
Ci—¢ ayxkmyi, Co-¢ aJkeHMJTT U Cr-¢ aJKMHWMII KaxOell HeoOg3aTeJIbHO
3aMemeH 1, 2, 3, 4 wmiam 5 3aMecTUTeJIAMM, HE3aBUCHUMO BHOpPaHHBEMU
n3 RB;

R® IpencTaBJIgeT cobom H, TaJloTreH, Ci-4 AJIKMII, Ci1-4
rajoreHanxkmi, Ci-3 aJkokcwu, CN, wnam OH;

R7 mpencraBjsgeT cob®or H mam Ci4 aJIKWI;

R® m R°? kaXxIHlM He3aBMCHMMO BHOpaH m3 H, rajoreHa, Ci-a1 ajIkuja
n Ci-4 TaJIOTeHaJIKWUJa;

R10 nmpencraBageT coBort H wmiam Ci4 aJIKMUII;

KaxOeli RA HesaBucHMO BrdOpaH mus3 Cyl, rTajsoreHa, CN, NOz, ORal,
SRal, C (O) RPY, C (O) NReIR4L, C (O)ORa!, OC (O) RP!, OC (O) NR¢1Rd!,
C (=NRe!) NReIRdL, NRe1C (=NRel) NRe1RdL, NRe1RdL, NRE1C (0) RP1,
NReIC (O) OR2L, NReIC (O) NReIR4L, NRe1S (O) RbL, NReLS (O) 2RP1,
NReLS (O) oNREIR4L, S (O)RPL, S (O)NRCIR4L, S (0)2RPL m S (0) 2NREIRdL;

KaxOelt R® HesaBucuMO BHOpaH u3 Cy?, rajorexHa, CN, NOz, OR34,
SRa4, C (O) Rk4, C (O) NRe4R%, C (O) OR&4, OC (O) Rk4, OC (O) NRe4Rd4,
C (=NRe%) NR<4R4, NRe4C (=NRe4) NRe4Rd4, NRe4Rd, NRE4C (0) RP4,
NR<4C (O) OR=4, NR<4C (O) NRe4RY4, NR<4S (0) RP4, NR<4S (0) 2RP4,
NR€1S (0) 2NR4R4, S (O)RPY, S (O)NRE4RI, S (0)2RM m S (0)NReIRY;

KaxILI Cy HEe3aBUCHUMO BHOpaH "3 Ce-10 apuia, Cz-10
LUKIIOAJIKWUIIa, 5-10 —UJIEHHOT'O TeTepoapuia u 4-10-4JIeHHOTO
TeTepPOLUKIIOaNKMIIa, KaxXIOHM M3 KOTOPHEX HeoOA3aTeJIbHO 3aMeleH 1,
2, 3, 4 min 5 3aMecTUTeJISIMM, He3aBMCHMO BHEHOpaHHBEMU U3 RC;

Kaxnoeli RC HeszsaBMCKHMMO BHOpaH U3 TajoreHa, Ci-e ajJkuia, Coe
ankeHmya, Co-¢ aJgxkuHuia, Ci-¢ TajoreHaJdkuyua, Ce-10 apuia, Csz-10
UMKJIOAJIKUIIa, 5-10 —UJIEHHOT'O TeTepoapuia, 4-10-4JIEHHOTO
TeTepolMKJIOaJNKMIa, CN, OR22, SRaz, C(O)RPZ, C(0O)NRe<2R42, C(0)OR22,
OC (0O) RP2, OC (0O) NRe2Rd2, NRc2Rdz, NRe2C (O) Rk2, NRe2C (O) ORa2,



NR€2C (O) NR€2R42,  C (=NRe2)Rb2,  C (=NRe2)NRc2Rd2,  NRe2C (=NRe2)NR<2Rd2,
NReZS (0O) RP2, NRez2S (0) 2RbP2, NRe2S (O) oNRe2Rd2, S (O) RPZ, S (O) NRe2Rrdz,
S (0)2RPZ n 5 (0)2NR2R92; mpuueM VyrasaHHHYM Cie aJkuy, Cz2 e aJIKeHWI,
Co-6 aJIKMHWII, Ce-10 apwui, C3-10 LMKJIOAJIKWJI, 5-10 —UJISHHBIN
TeTepoapull ¥ 4-10-uJIeHHEM TeTepPOLUKIIOANKWII KaXObul HeoOd3aTeJIbHO
zamemesn 1, 2, 3, 4 wmwim 5 3aMecTUTeJIIMM, He3aBMCUMO BHOpPaHHEMU
"3 TrajioreHa, Ci-a aJjgxmjaa, Ci-a TajoreHaJkuia, CN, ORa2, SRaz,
C(O)RP2, C(O)NRe<2R42, C(0O)OR22, OC(O)RP2, OC(O)NRe2R92, NRc2RdZ,
NRe2C (O) RP2, NRe2C (O) ORa2, NRe2C (O) NRe2Rd2, C (=NRe2) Rb2,
C (=NRe2) NRc2Rd2, NRe2C (=NRe2) NRe2Rd2, NRez3 (O) RP2, NR<zS (0) 2RP2,
NRe2S (0) oNRe2Rd42, S (QO)RP2, S (0O)NRE2R42, $(0)2RPZ2 # S (0Q) 2NRe2R4A2;

KaXIBI Cyt He3aBUCHUMO BHOpaH nus Ce-10 apuia, Cs-10
UMKJIOAJIKUIIa, 5-10 —UYJIEHHOT'O reTepoapuia n 4-10-4JIEHHOT O
TeTepPOLUKIIOaNKMIIa, KaxXOHM M3 KOTOPHEX HeoOA3aTeJIbHO 3aMemeH 1,
2, 3, 4 wim 5 3aMecTUTeJIAMM, He3aBUCUMO BHOpPaHHEIMM U3 RP;

Kaxneli RP HeszsaBMcHMMO BHOpaH U3 TajoreHa, Cie ajJkuia, Coe
ankeHmia, Co-¢ aJgxkuHuia, Ci-¢ TajoreHaJdkuyua, Ce-10 apwuia, Csz-10
UMKJIOaJIKUIIa, 5-10 —UJIEHHOT'O TeTepoapuia, 4-10-4JIEHHOTO
TeTepoluKJoankmia, CN, ORal, SRal, C(O)RP!, C(O)NRcIRdL, C(0)OR2L,
OC (0O) RPL, OC (O) NRelRdl, NRelRdL, NReIC (O) RPL, NReLC (O) ORal,
NReIC (O) NReIR4L, C (=NRe1l) RPI, C (=NRe!) NReIRdL, NReIC (=NRe!) NReIRdL,
NReLS (O)RPL,  NREIS (0)2RPL,  NRCSLS (0)2NREIRIL, S (O)RPL, S (0)NReIRYL,
S(0)2RPL 1 S (0)2NRCIRAL; mnprueM ykasaHHb Ci-s alikmil, Co-e¢ aJIKEHMJI,
Co-s6 AJIKMHII, Ce-10 apwui, Cz-10 LUMKJIOAJIKWJI, 5-10 —UJIeHHBIM
TeTepoapmi, u 4-10-4JIeHHHN TeTepOlUKIIOAJIKNII, KaX OB
Heobsa3aTeJIbHO 3aMelleH 1, 2, 3, 4 WJIIN 5 3aMeCTUTEeJISAMA,
He3aBUCHUMO BEIOpaHHEIMUA nus3 raJioreHa, Ci-1 aJIKuia, Ci-4
rajjoreHaJikmia, CN, ORal, g8SRal, C(O)RP!, C(O)NRelRdL, C(0)ORal,
OC (O) Rk, OC (O) NRelRdL, NRciRdL, NReiC (O) RPL, NR<1C (O) ORal,
NRcIC (O) NReIR4L,  C(=NRel)RPl,  C(=NRel)NRelRdl,  NRelC (=NRel) NRelRdL,
NRc1S (O)RPL,  NRelS (0)2RP1,  NRELS (0)NReR4l,  S(O)RPL, S (0)NReLRdL,
S(0)2RPI m S (0)2NReIRAL;

KaXIBI Cy? He3aBMUCHUMO BHOpPaH nus Ce-10 apuia, Cs-10
LUMKJIOAJIKMIIa, 5-10 —UYJIEHHOT'O reTepoapuia, n 4-10-4JIEHHOTO
TeTEePOLUKIIOaNKMIIa, KaXOHM M3 KOTOPHEX HeoOA3aTeJIbHO 3aMeleH 1,

2, 3, 4 wiu 5 3aMeCTUTEeJIAMM, He3aBUCHMO BHOpaHHBEMU U3 RE;



Kaxneli RE HeszsaBucHMMO BHOpaH U3 TajoreHa, Ci-e ajJkuia, Coe
alkeHmiia, Co-¢ aJgxkuHuia, Ci-¢ TajoreHaJdkuua, Ce-10 apwuia, Csz-10
IMKJIOaJIKMIa, 5-10 —YJIEHHOTO TeTepoapuia, 4-10-4JIeHHOTO
reTepolukJIoadKkmiIa, CN, ORa4, SRa4, C(O)RPY, C(O)NRe*R41, C(0)OR34,
OC (O) Rk4, OC (O) NRe4Rd%4, NRe4Rd4, NRe4C (O) R4, NRe4C (O) ORa4,
NRe4C (O) NRe4R4, C (=NRe4) Rk4, C (=NRe4) NRe4Rd4, NRe4C (=NRe?) NRe4Rd4,
NRe4S (O) R4,  NRe4S (0)2RP4,  NRe4S (0) oNRe4R44, S (O)RP%, S (0)NReiRd4,
S(0)2RP%, m S (0)2NRe4RY; npuueM yKa3aHHHEM Ci-g aJKmJ, Cz-¢ aJIKEHW,
Co-s AJIKMHIII, Ce-10 apwui, Cz-10 LMKJIOAJIKWJI, 5-10 —UJIeHHBIM
TeTepoapmyl U 4-10-UJIeHHHM TeTepPOUMKIIOAJIKMUII KaxXIbM HeoBg:3aTeJILHO
3aMemeH 1, 2, 3, 4 wmiam 5 3aMecTUTeJIAMM, HE3aBUCHMMO BHOpPaHHBEMU
3 TrTajioreHa, Ci-a ajgxuiaa, Ci-a TajJoreHaJkmia, CN, ORa%, SRa4,
C(O)RP4, C(O)NRe4R44, C(O)OR24, OC(O)RPk4, OC(O)NRe4R44, NRCc4Rd,
NR<4C (O) RP4, NR<4C (O) OR=4, NR<4C (O) NRe4R94, C (=NR=?) RP4,
C (=NRe?) NR4R44, NRe4C (=NRe1) NRe4R, NR<4S (O) RP4, NR<4S (0) 2RP4,
NR<4S (0) 2NR<4R¥, S (0)RPY, S (O)NR4RY, $(0)2RP 1 S (0)NRIRY;

kaxngens R2, RPY, Rel, u R4 HeszaBucumo BHOpaH us3s H, Ci-e
ankuia, Ci-4 TajioreHalJikmia, Co-e¢ aJikeHwmsa, Cz-¢ ajkumHMiIa, Ce-10
apuia, Cz-10 LUMKJIOAJIKWJIIA, 5-10 -4JIeHHOTO TeTepoapwuia, 4-10-
UJIEHHOT'O TeTepPOLUKIIOAJIKMIIA, Ce-10 apmii—Ci-4 aJjikuiia, Cs-10
UMKJIoaNkuiI-Ci-4 ankmia, (5-10 —-ujeHHOTO TeTepoapmia)-Ci-4 ajkKuja U
(4-10-uJIeHHOTO TeTepPOUUMKIIOaNKuI)-Ci14 aJIkujla, IIpUUYeM YyKa3aHHBMN
Ci1-6 ayikuji, Cz-¢ aJiIkeHWJI, Cz-6¢ aJIKMHWMII, Ce-10 apuii, C3z-10 LUMKIIOAJIKWUJII,
5-10 -uJyeHHHM TeTepoapwus, 4-10-UJleHHHNM TeTepOoUMKJIOaNnKuJI, Ce- 10
apuii-Ci1-4  aJIKWI, Cz-10 ULIMKJIOAJNKMII-Ci1-4 aAJIKWJI, (5-10 —UJIeHHBIN
reTepoapuii) —Ci-4 aJKWUI U (4-10-4YJIEHHEIM TEeTepPOLUUKJIIOaJKMI) —Ci-4
AJIKNII KaxOoell HeoBsg3aTelIbHO 3aMelleH 1, 2, 3, 4 WJIN 5
3aMeCTUTEeJIaAMA, Hes3aBUCUMO BHIOPaHHEIMM U3 Ci-4 aJjikuia, Ci-4
rajioTeHaJIkMjla, TrajioreHa, CN, ORa23, SRa5, C(O)RP>, C(0O)NReRY?,
C (0) ORa3, OC (0) RP3, OC (O) NRe5Rd3, NRe3R45, NRe3C (O) Rb3,
NRe5C (O) NRe?Rd5, NRe3C (O) ORa5, C (=NRe5) NRe5Rd5, NRe5C (=NRe%) NRe5Rd5,
S (0O) Rb3, S (0O) NReSR43, S (0) 2RP3, NRe>S (0O) 2RP5, NRe5S (0O) oNRESRIS 1
S (O) 2NRe5Rd5;

wim Jmodor Rl m R BMecTe ¢ aTomMoM N, K KOTOPOMY OHMU
NIpUCOEeOMHEHH, ofpasynT 4-, 5-, 6- W 7-4JIEHHYIO

TEeTEepPOUUKIIOAJNKMIILHYID T'PYINy, HeoOS3aTeJIbHO 3aMelleHHyo 1, 2 wuiu



3 BaMecTUTeJIIMM, He3aBUCUMO BHOpaHHEMM M3 Cig aJIKuia, C3z-7
LUMKJIOaJIkmila, 4-7-4JIeHHOTO TeTepolukocalnkmia, Ce-10 apuia, 5-6 -
YJIEeHHOTO TeTepoapuya, Cis TajloTeHaJlkmuia, rajioreHa, CN, ORa3,
SRa%, C(O)RP>, C(O)NRe>R4>, C(0)OR2>, OC(O)RP>, OC(0O)NRe>R4>, NRe>R9>,
NRe5C (O) RP3, NRe5C (O) NRe5Rd5, NRe5C (O) OR2®, C (=NRe5) NR¢5R43,
NRe5C (=NRe?) NRe®R45, S (O)RP>, S (O)NR<3R43, S (0)2RP5, NRE3S (0)2RP3,
NRe5S (0O) oNRESRI5,  um S (0) 2NRe®R43, npuuem ykas3aHHEM Ci-¢ ajxkmi, Ciz-7
LUMKJIOAJNIKMII, 4-7-UJIeHHHM TeTepoluMuKJIoaNKmui, Ce-10 apwuji, u 5-6 -
UJIEHHHM TeTepoapwusl KaxXOwl Heobsa3aTeJIbHO 3aMemeH 1, 2 wium 3
3aMEeCTUTEJIAMM, He3aBMCUMMO BHOpPaHHHMM M3 TajoreHa, CN, ORa5,
SRa5, C(O)RP3>, C(O)NRe®R45>, C(0)OR23, OC (O)RP5, OC(0O)NReR4®>, NReR93,
NRe3C (O) RPS, NRe5C (O) NRe®Rd5, NRe3C (O) ORa?®, C (=NRe>) NRc5R45,
NRe5C (=NRe%) NRe5Rd5, S (O) Rb3, S (O) NRe5R43, S (0) 2RP5, NRe5S (0) 2RbPS,
NR<3S (0O) 2NRRY> 11 S (O) 2NR<R43;

Kaxnoeni R22, RP2, Re<2, 1y R4 pyesaBucuMo BHOpaH u3 H, Cis
ajikmja, Ci-4 TajJioreHaJikuila, Co-g aJikeHuJa, Cz2-¢ aJkuHMIIa, Ce-10
apuia, Cz-10 LMKJIOAQJIKMJIIA, 5-10 -uJIeHHOTO TeTepoapuia, 4-10-
UJIEHHOT'O TeTEepPOLUKIIOAJIKMIIA, Ce-10 apmii—Ci-4 aJjikuia, Cs-10
UMKJIoaNdKkmiI—-Ci-4 ajikuiia, (5-10 —-ujileHHOTO TeTepoapmia)-—-Ci-4 ajlkujla "
(4-10-4JleHHOTO TeTepolMuKJoaNkuy) -Ci-4 ajKmuja, IpudeM YyKa3aHHBEMU
Ci-¢ aJgikmi, Cz-e asikeHuJi, Co-¢ aJKMHWII, Ceg-10 apuii, Ciz-10 LUMKIIOAJIKWII,
5-10 -ujleHHOTO TeTepoapwuy, 4-10-uUjleHHHV TIeTepoUMKJIOaJKui, Ces-10
apuii-Ci1-4  aJIKWUJI, C3-10 LUKJIOAJKMII-Ci-4 aJIKWUJII, (5-10 -—uJyIeHHHM
reTepoapuii) —Ci4 aJKWUI U (4-10-4YJIEHHBEIM TEeTepPOLUUKIIOAJKMII) —Ci-4
AJIKNII Kaxnoell HeoBg3aTeJIbHO 3aMelleH 1, 2, 3, 4 WJIN 5
3aMeCTUTEJIAMH, Hes3aBUCUMO BHIOPaHHEIMM U3 Ci-4 aJjikuiia, Ci-4
rajJloreHaJikujla, TrajioreHa, CN, OR2%, SR3%, C(0O)RP>, C(0)NReR®,
C (0O) ORa3, OC (0) RP3, OC (O) NRe5Rd3, NRe3R43, NRe3C (O) Rb3,
NRe5C (O) NRe5R4®,  NRe5C (O) OR25,  C (=NRe5) NRe3Rd5,  NRe5C (=NRe®) NReSRd5,
S (O) Rb3, S (0O) NRe5R43, S (0) 2RP3, NRe>S (0O) 2RP5, NRe5S (O) oNRESRIS 1
S (0O) 2NRe®Rd5;

wim Jmodor R?2 m R92 BMecTe ¢ aToMoM N, K KOTOPOMY OHMU
NIpUCOEenUHEHH, ofpasynT 4-, 5-, 6- W 7-4JIeHHYIO
TeTEPOLUKIIOANKMIIBHYD I'PYyINly, HeoOsa3aTelIbHO 3aMelleHHyon 1, 2 Wiu
3 3aMecTUTeJIIMM, He3aBUCUMO BHOpaHHEMM M3 Ci-g aJIkuia, C3z-7

UMKJIOaJIk1ila, 4-7-4JIeHHOTO TeTepolukJoankmia, Ce-10 apuia, 5-6 -
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YJIEeHHOTO TeTepoapuya, Ci¢ TajloTeHaJIkKmuia, rajioreHa, CN, ORa3,
SRa%, C(O)RP>, C(O)NRe*R4>, C(0O)OR2>, OC (O)RP>, OC(0O)NRe*R4>, NRe>R9®,
NRe3C (O) RP3, NRe3C (O) NRe®Rd3, NRe3C (O) ORa3, C (=NRe>) NRe5R45,
NRe3C (=NRe%) NRe3Rd5, S (0) Rb3, S (O) NReSR43, S (0) 2RPk3, NRe3S (0) 2RbP3,
NRe3S (0) oNReR45, 11 S (0) 2NReSRI>, mpuuem yKazaHHbEM Ci-¢ aJkui, Cz-7
UUKIIOAJKWII, 4-7-4UJIeHHHM TeTepouukjoankmi, Ce-10 apuia ¥u 5-6 -
YJIEHHHM TeTepoapwusl, KaxXIOelM Heo®d3aTelIbHO 3amemeH 1, 2 wuiu 3
3aMEeCTUTEJIAMM, He3aBMCUMMO BHOpPaHHEMM M3 TajioreHa, CN, ORa3,
SRa5, C(O)RP3>, C(O)NRe®R43>, C(0)OR23, OC (O)RP5, OC(0O)NRe®R45>, NRCe3R93,
NRe5C (O) RPS, NRe5C (O) NRe®Rd5, NRe3C (O) ORa®, C (=NRe>) NReSR45,
NRe5C (=NRe%) NRe5Rd5, S (O) Rb3, S (O) NRe5R43, S (0) 2RP5, NRe3S (0) 2RbPS,
NRe5S (0O) oNRESRIS 11 S (O) 2NReSR45;

Kaxoes Re3, RP3, Re3 py RIS nHesaBmcuMo BebOpan u3 H u Cig
aJiKuIa ;

Kaxnoeni Ra4, RPY, Re? y R pesaBmcuMo BHOpaH wu3 H, Cis
ankuia, Ci-4 TajsioreHalJikuia, Co-e¢ aJikeHwmJa, Cz-e ajkuHMIa, Ce-10
apuia, Cz-10 LMKJIOAQJIKMJIIA, 5-10 -uJIeHHOTO TeTepoapuia, 4-10-
YJIEHHOT O TeTEepPOLUKIIOAJIKMIIA, Ces-10 apmii—Ci-4 aJiKuia, Cs-10
UMKJIoaNdKkmiI—-Ci-4 ajikuiia, (5-10 —-ujileHHOTO TeTepoapmia)-—-Ci-4 ajlkujla "
(4-10- UYJEHHOTO TEeTepOoUUKJIOAJKMII)-Ci-4 ajkKuja, IIpMUYeM YyKa3aHHBEM’
Ci-¢ aJgikmi, Cz-e asikeHuJi, Co-¢ aJKMHWII, Ceg-10 apuii, Ciz-10 LUMKIIOAJIKWII,
5-10 -uJyeHHEM TeTepoapw, 4-10-uJleHHEM TeTepOoUUKJIOaJIKMUII, Ce-10
apuin-Ci-4 aJKWJI, C3-10 LIMKJIOAJKMII-Ci-4 aJIKWUJII, (5-10 —-uJjeHHHM
reTepoapui) —Ci-4 aJKuJI, " (4-10-UJIeHHHV TeTepOoUUKIIOaJNKMII) -Ci-4
AJIKNII Kaxnoell HeoBg3aTeJIbHO 3aMelleH 1, 2, 3, 4 WJIN 5
3aMeCTUTeJIAMA, He3aBUCUMO BEIOp aHHEIMU nus Ci-4 aJIKuJia, Ci-4
rajioTeHaJIkMjla, TrajioreHa, CN, ORa23, SRa&5, C(O)RP>, C(0O)NReRYS,
C (0O) ORa3, OC (0) RP3, OC (O) NRe5Rd3, NRe3R43, NRe3C (O) Rb3,
NRe5C (O) NRe5R4®,  NRe5C (O) OR25,  C (=NRe5) NRe3Rd5,  NRe5C (=NRe®) NReSRd5,
S(O)RP®, S (O)NReSSRI5, S (0)2RP®, NReS®S (0)2RP5,  NRS5S (0)NRESRIS  un
S (0) 2NRe5Rd3;

i  Jodonm Re? m R4 BMmecTe < aTtomMoM N, K KOTOPOMY OHMU
NPUCOeOVHEHE, o0pasynT 4-, 5-, 6- I 1 —UJIEHHYIO
TeTEPOLUKIIOANKMIIBHYD I'PYyINly, HeoOsa3aTelIbHO 3aMelleHHyon 1, 2 Wiu
3 3BaMecTUTeNaMM, He3aBMUCHUMMO BHOpaHHEIMM U3 Ci-e¢ ajxuia, Cz-7

UMKJIOaJIk1ila, 4-7-4JIeHHOTO TeTepolukJoankmia, Ce-10 apuia, 5-6 -
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YJIEeHHOTO TeTepoapuya, Ci¢ TajloTeHaJIkKmuia, rajioreHa, CN, ORa3,
SR2%, C(O)RP?>, C(O)NR<3Rd5, C(0O)OR23, OC(0O)RP>, OC(O)NReR43, NReSRdI3,
NRe3C (O) RP3, NRe3C (O) NRe®Rd3, NRe3C (O) ORa3, C (=NRe>) NRe5R45,
NRe3C (=NRe%) NRe3Rd5, S (0) Rb3, S (O) NReSR43, S (0) 2RPk3, NRe3S (0) 2RbP3,
NRe3S (0) oNReSRI5 11 S (0O) 2NRe®RI5,  npuuem yrKaszaHHbem Ci-e¢ aJikmj, Cz-7
UUKIIOAJKWII, 4-7-4UJIeHHHM TeTepouukjoankmi, Ce-10 apuia ¥u 5-6 -
YJIEHHHM TeTepoapwusl KaxXOulM Heobsa3aTeJlbHO 3aMemeH 1, 2 wiu 3
3aMEeCTUTEJIAMM, He3aBMCUMMO BHOpPaHHEMM M3 TajioreHa, CN, ORa3,
SRa5, C(O)RP3>, C(O)NR<>Rd45, C(0)OR25, OC(0O)RP>, OC(O)NRe’R45, NReSRd3,
NRe5C (O) RPS, NRe5C (O) NRe®Rd5, NRe3C (O) ORa®, C (=NRe>) NReSR45,
NRe5C (=NRe%) NRe5Rd5, S (O) Rb3, S (O) NRe5R43, S (0) 2RP5, NRe3S (0) 2RbPS,
NRe5S (0O) oNRESRIS 11 S (O) 2NReSR45;

Kaxoes Red, RPS, Re5, um RIS pHesarucwmmo Be®paH m3 H, Cig
aJikmiia, Ci-4 TajgiorreHaJikuiia, Co-4 aJikeHuJia, U Cp-4 aJIKMHWIIA, IIpUUYEM
vkazsaHHe Ci-4 AJIKWJI, Co-4 aJIKeHWJI, m  Coyg AJIKMHMII  KaXIb
HeoBsg3aTeJIbHO 32aMemeH 1, 2 WM 3 23aMecTHUTeJIIMM, He3aBUCHMMO
BEIOpaHHeMM M3 OH, CN, awmmHO, TajioreHa, Ci-4 ajaxkwuiaa, Ci-2 aJIKOKCH,
Ci-4 AJIKUJITHO, Ci-4 AJIKMJIaAMUHO, o (Ci-4 aJIKMJI) aMMHO, Ci-4
rajioreHaJikuia, M Ci-4 TAJIOTEeHAJIKOKCH ;

wian Jodom RS m RIS BMecTe ¢ aTtomMoM N, K KOTOPOMY OHU
[IPUCOEOUHEHE, oBpa3zynT 4-, 5-, 6— WM 7-4JIeHHYIO
TEeTEePOLUUKIIOAJIKWUIIBHYID TPYIIly, HeoO0A3aTelIbHO 3aMelleHHy©n 1, 2 WK
3  3aMecTuUTeJIsaMHU, Hes3aBUCUMO BHOpaHHEMM U3 OH, CN, aMMHO,
rajjoreHa, Ci-e allkmia, Ci-4 alxoxcu, Ci-4 aJdxuJITHO, Ci-4 aJIKMJIAMMHO,
o (C1-4 aJIKMJI) aMmuHO, Ci1-4 TajioTeHaJkuia, M Ci-4 TAJIOTEHAJIKOKCU; U

Kaxnoeli Rel, Re2, Re3, Re?! y R°® HesaBUCHMMO BoOpaH u3 H, Ci-a
ankuiia u CN.

B HEKOTOPHIX BapMuaHTax peaam3alumm n300peTeHns X
OopencTaBJsgeT cobomm C=0.

B HEKOTOPHIX BapMuaHTax peaam3alumm n300peTeHns X
npencraBjsgeT cobom CRER?,

B HEKOTOPHIX BapMaHTax peaam3alumm n300peTeHNns Y
nopencTaBJsgeT cobom O.

B HEKOTOPHIX BapMaHTax peaamzalumm n300peTeHNna Y
npencraBjsgeT cobom NRIO,

B HEeKOTOPHEIX BaplaHTax peayimsallnnm MBO@peTeHI/IH Z
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npencrTaBjsgeT cobom CH.

B HEKOTOPHIX BapMaHTax peanuszaumumn n3obpeTeHnUs Z
nopencraBygeT cobdou N.

B HEKOTOPHX BapMaHTax peajausaluu us3obpeTeHrs R! u R2 xaxmowem
HesaBUCUMO BrOpaH M3 H, Cie anxmuia, u Cyl, OpuueM yKa3aHHHM Ci e
aJIkiJl Heob®sa3aTeJIbHO 3amemeH 1, 2, 3, 4 wmim 5 3aMecTUTesIIMH,
He3aBUCKMO BHOpPaHHBEMU U3 RA;

mwm R! m R2 BMecTe C aToMOM yIJlepoIa, K KOTOPOMY OH
npucoenmMHaeH, obpa3yeT Ciz-10 UMKIOAJKWUJIIBHYK TPYIINYy, HeoOA3aTeJIbHO
3aMemeHHyn 1, 2 uiIM 3 3aMecTUTEeJIAMM, He3aBUCUMO BEHOPAHHEIMM W3
RA.

B HEKOTOPHX BapMaHTax peaausalum m3o0peTeHrs R! u R?2 KaxOoem
He3aBUCHMO BEIOpaH nus3 H, Ci-3 aJIKmnia, Ce-10 apuia, Cs-10
LUUKIJIOAJIKWUIIa, 5-10 —UJIEHHOT'O TeTepoapuia u 4-10-4JIeHHOTO
TeTepolMKIIOaJKKia, OpuueM YyKasaHHeM Ce 10 apuil HeoBa3aTeJILHO
3amemeH 1 wiIM 2 aToMaMM TajioreHa, M TIPUM 5STOM YKa3aHHBM Ci-3
aJIKMJI HeoOa3aTeJIbHO 3aMemeH OH;

mwim R! m R2Z BMecTe ¢ aToOMOM YyIJlepoma, K KOTOPOMY OHU
OprUcoenuHeHE, o00pa3ylT Ci3-¢ LUUKIIOAJKUIILHYI TPYIIIY.

B HEKOTOPHX BapMaHTaxX peajr3aumm mu3o0bpeTeHrs R m R2 xaxIbm
He3aBUCKMO BHOpaH u3 H, MeTuia, 5Tuja, [Ipoluia, UIMKJIIONPOIWIa,
LUMKJIOIIeHTWJIa, OupaH-4-uia, OQeHua, OIUPUIMH-2-uja, 2-XJop-4-
beHUIIa U 2-TUOPOKCUDTUIIA .

B HEeKOTOPHX BapMaHTaxX peaju3aluu usz3obpeTeHrsa Rl u R2 BMecTe
C aToMOM YyIJlepola, K KOTOPOMY OHM IPUCOeIMHEHE, 00pa3ywnT
UMKJIOTIPONWII, UMKJIOOYTWII, ULUMKJIONEHTWUJI MM LUKIIOTEeKCUJI.

B HEKOTOPHX BapMaHTax peaM3aluu M300peTeHMs oIouMH U3 Rl u
R2 mpexncraBjysgeT cobor H, a IpyTroM He OpencrarjsgeT cobom H.

B HEKOTOPHX BapMaHTax peaausalum m3o0peTeHrs R! u R?2 Kaxmoem
npencraBygeT cobor Cie aJKMII.

B HEKOTOPHX BapMaHTax peaausalum m3obpeTeHrs R! m R?2 KaxOoem
opencraBJggeT coOoM MeTHII.

B HEKOTOPHIX BapMaHTax peanmsaumumn nz3obpeTeHUs R3
npencraBjysgeT cobom H mau Ci-¢ aJIKMII HeoOsa3aTeJIbHO 3aMelleHHBM 1,
2 NI 3 3aMeCTUTeJIIMUA, HEe3aBUCHUMO BHOpPaHHBEMA nu3 Cy,

C (=0)NRe2R42, u C(=0)OR2a2,
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B HeKOTOPEHIX BapraHTax peannzanmu n300peTeHUusd R3
nopencTaBJfgeT cob®o¥ H, MeTuJ, 5TWJI WIXM OPONWJI, [IpUUeM yKa3aHHBM
MeTMJI HeoB0dA3aTeJILHO  3aMelleH  LIMKJONPONMJIOM,  NIUMPUIMHWUIIOM,
C(=0)NHCHz, -C(=0)NH (4-mMeTunnunepasmH—-1-uia) wuamu —-C(=0)OH.

B HeKOTOPEIX BapraHTax peanmnzalumum n300peTeHnud R3
npencrabBigeT CcoBoyM MeTul.

B HEeKOTOPHIX BapraHTax peanmnzaluuu nzo0dbpeTeHnud R4
npencraBiysgeT cobow H, rajoreH, Ci-gq4 ajakmj, Ci-4 TajloTeHaJkmy, Ci-4
ajJikokcu, CN wmim OH.

B HEeKOTOPHIX BapraHTax peanuzaluuu n300peTeHusd R4
IpencrTaByiseT cobor H.

B HeKOTOPHIX BapraHTax peanuzanumu n300peTeHUsd R®
npencrajsger cobom H, Cie anxwmia, Cy?, CN, NOz, OR24, C(0O)RPF4,
C(O)NRe4R¥, S (0)2RP* mym S (0)NRSR¥M; mnpuueM yKasaHHHN Ci-e aJIKMUII
HeoOA3aTeJIbHO  3aMelleH 1, 2, 3, 4 wmmm 5 3aMeCTUTEJIAMA,
He3aBUCKHMO BHOpPaHHEMM U3 RE,

B HeKOTOPEHIX BapraHTax peanuzanmu n300peTeHUsd R®
npencraBjageT cobowm H, l-mMmeTmn-l1H-nmupaszoja-4-wuia, 2-dypuia, CN,
NOz, w™MeTokxcu, -C(=0)NHz, -C(=0)NH(CH3), -C(=0)N(CHs)2, -C(=0)-
(MopbosmH—-4-1iI) , -C (=0) CHs, -CH20H, -CH20CHs, —CH2NH2, -
CH2NHSO2 (CH2CH3z) , —CH2NHC (=0) CHs, -CH(OH)CHs, -S02CHs, -S02CH2CHs,
-302- (MBOMIPONNII) , -SO2N (CH3) 2, -SO2NH (CH3) , -S302-NH (M30mponmI)
i —-S0z2- (munepuIvH-1-1JI) .

B HEeKOTOPHIX BapraHTax peanuzaluum nz30BpeTeHnud R®
npencraBiasgeT coboi S (0)RP4.

B HEeKOTOPHIX BapraHTax peanuzaluuu n300peTeHnusd R®
IpencTaByisgseT cobor H.

B HeKOTOPHIX BapraHTax peanuzanumu n300peTeHUsd R7
npencraBjsgeT coBor Ci-4 aJIKMII.

B HeKOTOPHIX BapraHTax peanuzanumu n300peTeHus R7
IpencraBjseT CcoBOM MeTWJI.

B HEKOTOPHX BapMaHTax peajm3aluu mz3obperTeHus RE u R° kaxnbi
IpencraBjsgeT cobol H.

B HeKOTOPEHIX BapraHTax peanuzalumu n300peTeHUsd R10
npencrabjseT coboy H.

B HEeKOTOPEX BapMaHTaX peaJilisalillill MBO@peTeHMF{ COeIIMHEHNVE B
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COOTBEeTCTBMM C IOaHHEIM MBO@peTeHMeM rmMeeT @opMyﬂy ITa:

R3
oI R
R2
R1
ITla.
B HeKOTOPEX BapMmaHTaxXx pealimzallm MBO@peTeHMH, Troe

CoeIMHEHVEe B COOTBETCTBUM C IaHHEIM H300peTeHMeM uMeeT OopMyJTy
ITa, Z mpencrarBjsgeT coboy CH.

B HEKOTOPHIX BapMaHTax peann3zalumnm nzobpeTeHusd, Tae
COeIMHEHVE B COOTBETCTBUM C JaHHEIM M300peTeHMeM uMeeT QopMyJTy
ITa, Z mpencraBjaseT cobou N.

B HEKOTOPHIX BapMaHTax peannszanumum nzobpeTeHus, e
COeIMHEHVE B COOTBETCTBUM C JaHHEIM H300peTeHMeM UMeeT QopMyJTy
ITa, R! m R? xaxmwli He3aBMCHMMO BuOpaH u3 H, Cie anxkmia, u Cyl,
opuueM yKa3aHHBM Ci-¢ aJIKMJI HeoBA3aTeJIbHO 3aMmemeH 1, 2, 3, 4 wiu
5 BaMecTUTeJIIMM, He3aBUCHMMO BEOPAHHEIMM U3 RA;

mwim R! m R2 BMecTe C aToOMOM YyIJlepoIa, K KOTOPOMY OHMU
[IPUCOENUHEHE, 00pa3yilnT Ci-¢ LUKIIOAJKUIIBEHYK ITPYINYy, Heo043aTeJIbHO
3aMemeHHy 1, 2 uiIu 3 3BaMeCTUTeJIAMM, He3aBUCUMO BHOPaHHBEIMU U3
RA,

B HEKOTOPHIX BapMaHTax peanu3alumum nzobpeTeHud, roe
CcoeIMHEeHMe B COOTBETCTBUM C IOaHHEIM H300peTeHMeM uMeeT OQopMyJTy
ITa, R! m R? kaxOoli He3aBUCUMO BHOpaH wu3 H, Ci-z ajgxwmiaa, Ce-10
apuina, Cz 10 LMKJOaJIKMJIa, 5-10 -ujgeHHOTO TeTepoapuia, u 4-10-
UJIEHHOTO TeTepOoUMKIIOaJIKMIIa, IpUdeM yKas3aHHBEM Ce-10 apwui
HeoOsaA3aTelIbHO 3aMelleH 1 wiamM 2 arToMaMy I'ajiol'eHa, W IpKUM D2TOM
yKazaHHEM Ci1-3 aJIkMJl Heobg3aTeJlbHO 3amemeH OH;

mim R! m RZ BMecTe ¢ aToOMOM YyIJlepoma, K KOTOPOMY OHU
[IPUCOEOUHEHE, 00pa3ylT C3-¢ LUKIOAJKMUIIBHYD I'PYIIILY .

B HEKOTOPHIX BapMaHTax peanmsaumumn nz3obpeTeHus, e
COEeNMHEHVE B COOTBETCTBUM C JOaHHEM M300peTeHMeM UMeeT QOopMyJIy
I11a, 1 R? KkaxOelM He3aBMCMMO BHOpaH u3 H, MeTumJa, STUIIa,

InpoIiniia, LIMRJIIOITIPOIIMIIAa , IMKJIIOIIEHTWIIa, HMpaH—4—MHa, @eHMHa,
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OIVUPUOUH-2-WUJla, 2-XJop—4-dpeHniia U 2-THUIPOKCUSTUIIA.

B HEKOTOPHIX BapMaHTax peaamu3alumm nz3obpeTeHns, roe
CoeIMHEeHVE B COOTBETCTBMM C IaHHHEM M300peTeHMeM uMeeT OQOpPMYIIY
ITa, R! m R2 BMecTe C aToMOM YyIJlepoIa, K KOTOPOMY OHU
OpUcoenuHeHH, o00pas3yiT LUUKJIONPONWII, ULUMKIOOYTWMJI, ULUMKJIOIEHTWU,
WM LUKJIIOTEKCHUII.

B HEKOTOPHBIX BapmuaHTax peajgm3almmu n3obpeTeHns, e
coeIMHEeHVEe B COOTBETCTBMM C HAaHHHEM MK300peTeHMeM uMeeT OQOPMYIIY
ITa, R! m R2 BMecTe C aToOMOM YyIUlepoza, K KOTOPOMY OHWU
IpucoenrHeHs 00pa3yinT LUUKJIIONPOIMII.

B HEKOTOPHIX BapuaHTax peajgmnu3alum n3o0bpeTeHns, roe
coeIMHeHVEe B COOTBETCTBMM C HAaHHHM MK300peTeHMeM UMeeT OQOpPMYIIY
ITa, omuH wu3 R! wm R? mnpexmcraBjsger coborm H, a »Opyrol He
OpencraBygeT cobdou H.

B HEKOTOPHIX BapuaHTax peaamu3almm nz3obpeTeHnsd, roe
coeIMHeHVEe B COOTBETCTBMM C HaHHHM WK300peTeHMeM uMeeT OQOpMYIIY
ITa, R! m R? xaxme npencraByigeT cobom Cie aJIKMII.

B HEKOTOPHIX BapMaHTax peaamu3alumm nz3obpeTeHns, roe
CcoeIMHEeHVE B COOTBETCTBMM C HaHHEM WK300peTeHMeM uMeeT OQOpPMYyIIY
ITa, R! m R? xaxme npencraBigeT CcoOOM MeTuJI.

B HEKOTOPHIX BapMaHTax peaam3alumm nz3obpeTeHNUs, roe
COeIMHEHME B COOTBETCTBMM C IaHHHEM M300peTeHMeM MMeeT OQOpMYyIIYy
ITa, R3 mnpezncraBidger coborr H wmaum Ci-e ajKujl, Heo0g3aTeJIbHO
3aMemeHHu 1, 2 uiIu 3 BaMeCcTUTeJIAMM, He3aBUCUMO BHOPAHHBIMM U3
Cy, C(=0)NR<2R92 p C (=0)OR22,

B HEKOTOPHIX BapmuaHTax peajJmu3alnm n3o0bpeTeHns, roe
coeIMHeHMEe B COOTBETCTBMM C HaHHHM MK300peTeHMeM uMeeT OQOpPMYIIY
ITa, R3 mpexncraBjgeT cob®or H, MeTuJ, 2TWI WIM OIPOIMJI, IpHUUeM
yKas3aHHBM Me TUJI HeoOa3aTelIbHO 3amMmelneH LUVKJIOIPOIINIIOM,
nupuauHamnioM, -—C(=0)NHCHs, -C(=0)NH (4-MeTuanunepasmMH-1-mj) wWIn -
C(=0)OH.

B HEKOTOPHIX BapmuaHTax peaamu3almm nz3obpeTeHnsd, roe
coeIMHeHVEe B COOTBETCTBMM C HaHHHEM WK300peTeHMeM uMeeT OQOpPMYIIY
ITa, R3® mpencrTaBjsgeT CcoOOM MeTWJI.

B HEKOTOPHIX BapMaHTax peaamu3alumm nz3obpeTeHus, roe

CoelIMHeHMe B COOTBeTCTBMNM C IOaHHEM MBO@peTeHMeM rmMeeT (DOpMy.Hy
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ITa, R3 mpepcrTaBjsgeT cofoM 2TWJI.

B HEeKOTOPHIX BapuaHTax peaguzaluuu nzobpeTeHuns, TIe
coeIMHeHMe B COOTBETCTBUM C IaHHEM MH3008peTeHUeM uMeeT OOpMYJIY
ITa, R> mnpencraBjserT cobom H, Cie anxmyi, Cy?, CN, NOz, ORa4,
C(O)RPY, C(O)NRe4R¥, S (0)2RP* mym S (0)2NRRM; mnpuueM yKa3aHHBM
Ci-6¢ aJIKMJI Heo®sa3aTeJlbHO 3aMemeH 1, 2, 3, 4 wiaum 5 3aMecTUTeJIIMHU,
He3aBUCHMO BHOpPaHHBEIMM M3 RE,

B HEKOTOPHX BapMaHTax peaamnsaumnm nz3o0bpeTeHns, TIe
coeIMHeHMe B COOTBETCTBUM C IaHHEM M300peTeHMeM uMeeT OOpPMYJTY
ITa, R® mnpemcramJisger cobor H, l-MeTuii-lH-nupaszon—4-ui, 2-oypwui,
CN, NO2, MeTokcu, -C(=0)NHz, -C(=0)NH(CHs3),-C(=0)N(CHs3)2, -C(=0)-
(MmopdosmH—-4-1I) , -C (=0) CHs, —-CH>CH, -CH>0OCH3s, —CH2NH2, -
CH2NHSO2 (CH2CHs) , -CHNHC (=0)CHs, -CH(OH)CHs, -S02CHz, -S02CH2CHsg,
-S02- (M30MIPONUI) , -S02N (CH3) 2, -SO2NH (CH3s) , -S02-NH (M30IpPOIMII)
i —SOz— (munepuonyHa—1-mi) .

B HEeKOTOPHIX BapMaHTax peaansauumn nzobpeTeHus, TIe
coeIVHeHMe B COOTBETCTBUM C JIaHHEM MH308peTeHUeM UuMeeT OOpPMYJIY
ITa, R® mpemcramBjsgeT codor S (0)2RP4,

B HEeKOTOPHIX BapuaHTax peaguzauuu nz3obpeTeHus, TIe
coeIMHeHMEe B COOTBETCTBUM C IaHHEM M300peTeHUeM UuMeeT OQOpMYJIY
IIa, R®> npencraBigeT coboit S (0)2CHs.

B HEeKOTOPHX BapMaHTax peagnzauuu nz3obpeTeHus, TIe
coeIMHEeHMe B COOTBETCTBMM C IaHHEIM M300peTeHMeM uMeeT OQOPMYJY
ITa, R® mpemcraBjgeT cobolm S (0)2CH2CHs.

B HEeKOTOPHX BapMaHTax peagnsaumnm nz300peTeHns, TIe
coemMHeHMe B COOTBETCTBUM C IaHHEM M300peTeHMeM WuMeeT OOPMYJTY
ITa, R® mpencramJjgsgeT cobor —C(=0)NHz.

B HEeKOTOPHIX BapMaHTax peaansaumnmn nz3obpeTeHns, TIe
coeIVHeHMe B COOTBETCTBUM C IaHHEM M308peTeHMeM WuMeeT OOPMYJIY
ITa, R® mpencrarJjsgeT cobom —-CH>OCHs.

B HEeKOTOPHIX BapMaHTax peaansanmumn nz3obpeTeHns, TIe
coeIVHeHMe B COOTBETCTBUM C IaHHEM MH30B8peTeHUeM uMeeT OOpPMYJIY
ITa, R7 mpepcraBjsgeT coOOM MeTWJI.

B HeKOTOPHX BapMaHTax pealM3aluy H300peTeHUS COoelIUMHEeHUe B

COOTBETCTBUM C HaHHHM M300peTeHUeM MMmeeT OopMmyJy IIb:
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ITb.

B HEKOTOPHIX BapMaHTax peajgmu3almm ns3obpeTeHns, roe
coeIMHeHVEe B COOTBETCTBMM C HAaHHHM M300peTeHMeM uMeeT OQOpPMYIIY
ITb, Z mnpencrarBysgeT coboy CH.

B HEKOTOPHIX BapuaHTax peajJmu3alnm n3obpeTeHns, roe
coeIMHeHMEe B COOTBETCTBMM C HaHHHM MK300peTeHMeM uMeeT OQOpPMYIIY
ITb, Z mpencraBiaseT cobou N.

B HeKOTOPHX BapuaHTax peaamn3almm nz3obpeTeHnsd, roe
coeIMHeHMEe B COOTBETCTBMM C HaHHHM WU300peTeHMeM uMeeT OQOpPMYIIY
IIb, R! m R? kaxOoelM He3aBMCHMMO BrbpanH u3 H, Cie¢ anxkmia m Cyl,
opuueM yKa3aHHBM Ci-¢ aJIKMJI HeoBA3aTeJIbHO 3amemeH 1, 2, 3, 4 wiu
5 zamMecTUTEeNaAMM, HEe3aBUCHMO BHOPAaHHHMM U3 RA;

mwim R! m R2 BMecTe C aToMOM YyIJlepoIa, K KOTOPOMY OHMU
OpUCcoOenMHeHE, o00pasylnT C3-10 UMKIOAJKUIILHYID TPYIIY, HeoOA3aTeJIbHO
3aMemeHHy 1, 2 uiIu 3 3BaMeCcTUTeJIAMM, He3aBUCUMO BHOPaAHHBEIMU U3
RA,

B HEKOTOPHBIX BapMaHTax peagmu3almm n3obpeTeHns, e
coeIMHEeHVEe B COOTBETCTBMM C HAaHHHM MK300peTeHMeM uMeeT OQOpPMYIIY
ITb, R! m R? xkaxnoeli He3aBMCUMO BeOpaH u3 H, Ci3 ajgxwuia, Ce 10
apuia, Cz 10 LUMKJOaJKMJIa, 5-10 -ujleHHOTO TeTepoapuia, u 4-10-
YJIeHHOTO reTepolMKIIOAaJIKKIIA, opuueMm yKas3aHHBM Ce-10 apui
HeoOsaA3aTelIbHO 3aMelleH 1 wimM 2 arToMaMy I'ajiol'eHa, W IpUM DTOM
yKazaHHEM Ci-3 aJIkMJl Heobg3aTeJlbHO 3amemeH OH;

mim R! m RZ BMecTe ¢ aToOMOM YyIJlepoma, K KOTOPOMY OHU
[IPUCOEOUHEHE], 00pa3ylT C3-¢ LUKIOAJKMUIIBHYD I'PYIILY .

B HEeKOTOPHIX BapmMaHTax peaamn3almm nz3obpeTeHnsd, roe
coeIMHeHVEe B COOTBETCTBMM C HaHHHEM WU300peTeHMeM uMeeT OQOpPMYIIY
ITb, R! m R? Kaxmwli He3aBUCKMO BuOpadH u3 H, MeTwiaa, STUIa,

I1poIiiniia, LIMRJIIOITIPOIIMIIAa , IMKJIIOIIEHTMIIa, HI/IpaH—4—T/[J'[a, q)eHT/LHa,
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OIVUPUOUH-2-WUJla, 2-XJop—4-dpeHniia U 2-THUIPOKCUSTUIIA.

B HEeKOTOPHIX BapuaHTax peaguzaluuu nzobpeTeHuns, TIe
coeIMHeHMe B COOTBETCTBUM C IaHHEM MH3008peTeHUeM uMeeT OOpMYJIY
ITb, R! m R2 BMecTe C aToMOM YyIUlepona, K KOTOPOMY OHHU
IIpUCOeOUHEHH, o00pas3ylnT LUMKJIONPONWUII, LUUKIOOYTWMJ, UMUKIIONEHTUJ WU
IUKIIOTeKCUII.

B HEKOTOPHIX BapMaHTax peaansaumm nz300peTeHns, TIe
coeIMHeHMe B COOTBETCTBMM C IaHHEIM KM300peTeHMeM uMeeT OQOPMYJIY
ITb, R! m R2 BMecTe C aToOMOM YyIJlepoIa, K KOTOPOMY OHU
IPUCOEeOVHEHH, 00pa3yiT IMKJIOIPOIINI.

B HEeKOTOPHIX BapMaHTax peaansaumnmn nz3obpeTeHns, TIe
coeInVHeHMe B COOTBETCTBUM C IaHHEM M3008peTeHMeM WMeeT OOPMYJY
IIb, omuH wm3 R! wm R? mnpexncramBjsger coborm H, a »Opyrol He
npencraBjgeT coBow H.

B HEeKOTOPHIX BapMaHTax peaanzaumumn nz3obpeTeHns, TIe
coeInVHeHMe B COOTBETCTBUM C IaHHEM MH3008peTeHMeM uMeeT OOpMYJY
ITb, R! m R? kaxme npencraByisgeT coborm Cie aJIKMII.

B HEeKOTOPHIX BapuaHTax peaguzauuu nzobpeTeHus, TIe
coeIyHeHMe B COOTBETCTBUM C IaHHEM M3008peTeHUeM UuMeeT OQOpMYJIY
IIb, R! m R? xaxnoe npencrarBigeT CcoOOM MeTuJI.

B HEeKOTOPHX BapMaHTax peaguzauuu nz3o0bpeTeHuns, TIe
CoeIMHEHME B COOTBETCTBMM C IaHHEM M300peTeHUeM UuMeeT OQOpMYJY
IIb, R3 npencramigeT coboit H miamu Ci¢ aJKUII.

B HEKOTOPHIX BapMaHTax peaansaumnm nz300peTeHns, TIe
coeIMHeHMe B COOTBETCTBMM C IaHHEIM M300peTeHMeM uMeeT OOpPMYJTY
IIb, R3 npencraBigeT coboi H MM MeTHJI.

B HEeKOTOPHIX BapMaHTax peaansaumnmn nz3obpeTeHns, TIe
coenVHeHMe B COOTBETCTBUM C IaHHEM M3008peTeHMeM WMeeT OOpPMYJIY
ITb, R® mpencrarBjsgeT cobor H wmiam S (0)2RP4,

B HEeKOTOPHX BapMaHTax peaanzanmumn nz3obpeTeHns, TIe
coenVHeHMe B COOTBETCTBUM C IaHHEM MH3008peTeHMeM WuMeeT OOpMYJIY
ITb, R® mpencrarBjsgeT codor H miam -S02CHs.

B HEeKOTOPHIX BapMaHTax peaguzauumn nzobpeTeHusd, TIe
coeIVHeHMEe B COOTBETCTBUM C IaHHEM MH3008peTeHUeM UuMeeT OOpPMYJIY
ITb, R® mpencramJjsgeT cobor H wmim —S0O2CH2CHs.

B HEeKOTOPHIX BapMaHTax peaguzauuu n3o0peTeHnd, TOe
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CoeIMHEHME B COOTBETCTBUM C IaHHHM KM300peTeHMeM uMeeT OOpMYyITY
IIb, R7 mpencraBjsgeT CcoOOW MeTWUJI.

B HEKOTOPHX BapraHTax peanmzaluum nzo00peTeHUd, TIe
coenMHeHMEe B COOTBETCTBUM C IaHHHM K300peTeHMeM HuMeeT OopMyIIy
IIb, R1? mpepcraBiser cobom H.

B HEeKOTOPHIX BapMaHTax pealu3aluy MU300peTeHud, CcoelIMHeHMe B

COOTBETCTEUM C IOaHHBEM M300peTeHMeM MMeeT Q®opmysy II1Ta miam IIIb:

IITa ITIIb.

B HEKOTOPHIX BapMaHTax peann3zanumum nz3obpeTeHusd, e
COeIMHEHVE B COOTBETCTBUM C JaHHEIM M300peTeHMeM UMeeT QopMyJTy
ITTa mmmu IIIb, R! m R2? xaxIolM He3aBUCUMO BuOpaH u3 H, Cie
ajlkmia, u Cyl, npuueM yrasaHHHM Ci e aJIKMJI HeoOsS3aTeJIbHO 3aMelleH
1, 2, 3, 4 i 5 3aMeCTUTEJIAMM, He3aBUCHMO BHOpaHHEIMU U3 RA;

mwimm R m R2 BMecTe C aToMoOM yIJlepoIa, K KOTOPOMY OH
opmucoenuHeH, obpasyeT C3-10 UMKIIOAJKWUIIBHYK TPYINYy, Heo043aTeJIbHO
3aMemeHHy 1, 2 uiIu 3 3BaMeCcTUTeJIAMM, He3aBUCUMO BHOPaAHHBEIMU U3
RA,

B HEKOTOPHIX BapMaHTax peann3alumum nzobpeTeHud, roe
CcoeIMHEeHMe B COOTBETCTBUM C IOaHHEIM H300peTeHMeM uMeeT OQopMyJTy
ITTa mimum IIIb, R! m R2 kaxOuli Hes3aBMCUMO BubpaH u3 H, Ci-s3
aJIkmiia, Ce-10 apuia, C3-10 LMKJIOaJIKWMIIa , 5-10 —4JIEHHOT'O
TeTepoapuia, u 4-10-4JIeHHOTO reTepOUUKIIOAaJIKWUIIa, npuyeM
ykKa3aHHEM Cs 10 apuJ HeobA3aTeJJbHO 3aMemeH 1 wWiIM 2 aToMaMu
TajloreHa, U IOPpM STOM YVKa3aHHHM Ci-3 aJIkJl HeoOsg3aTeJIbHO 3BaMeleH
OH;

mwmm R! m R2 BMecTe C aToMOM VYyIJlepoma, K KOTOPOMY OH
npmucoenmHueH, obpazyeT Ci-¢ LUKIJIOAJKMIILHYID TPYIIY.

B HEKOTOPHIX BapMaHTax peanusauumn nz3obpeTeHusd, rae
COeIMHEHVE B COOTBETCTBUM C JIOaHHEIM H300peTeHMeM UMeeT QOpMyJIy

ITTa wmr IIIb, R! m R2 kaxOoel He3aBUCKUMO BHOpaH u3 H, MeTuia,
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STUia, oponuia, LMKJIOIponmia, LHVKJIOIIeHTMWIa, nupaH-4-uia,
beHMIIla, OUPUIVH-2-WJIa, 2-XJop—4-deHWJa M 2-TUIPOKCHUDTUIIA.

B HEKOTOPHIX BapMaHTax peagmu3alumm nz3obpeTeHNUsd, roe
CoeIMHEHVE B COOTBETCTBMM C HaHHHEM WK300peTeHMeM mMMeeT OQOpPMYyIIYy
IITa mum IIIb, R! m R2 BMecTe C aToOMOM YIJIepoma, K KOTOPOMY OHU
IPUCOENVHEHE, O00pa3ylnT LUMKJOMNPONNWII, LMUKJIOOYTWMJI, UMKIIOINEHTUJI WU
LHVKJIOTeKCUJI.

B HEKOTOPHIX BapuaHTax peagmu3almm ns3obpeTeHns, roe
coeIMHEeHVEe B COOTBETCTBMM C HAaHHHM M300peTeHMeM uMeeT OQOpPMYIIY
ITITIa miau IIIb, R! m R?2 BMeCcTe C aTOMOM YyIUlepoIa, K KOTOPOMY OHU
IpucoenrHeHs, 00pa3yilnT LIUKJIOIPOINII.

B HEeKOTOPHIX BapmuaHTax peaJmu3alnm n3obpeTeHnsd, roe
coeIMHeHMEe B COOTBETCTBMM C HAaHHHM MK300peTeHMeM uMeeT OQOpPMYIIY
IITa wir IIIb, ommu m3 R! m R? mpemcrTaBjgeT cobol H, a Ipyrou He
opencraByageT cobdou H.

B HEKOTOPHIX BapMaHTax peaamn3almm nz3obpeTeHnsd, roe
coeIMHeHVEe B COOTBETCTBMM C HAaHHHEM M300peTeHMeM uMeeT OQOpPMYIIY
I1Ta wim IIIb, R! m R? kaxmeli nperncTaBigeT coBoit Cie aJIKMII.

B HEKOTOPHIX BapMaHTax peaamu3alumm nz3obpeTeHUs, roe
CoeIMHEHMVE B COOTBETCTBMM C HaHHHEM MK300peTeHMeM MMeeT OQOpPMYyIIY
IITa mwan II1Ib, R! m R? kaxOwli NpencTaBjsgeT CcOOOM MeTuI.

B HEKOTOPHIX BapMaHTax peaam3aumm nz3obpeTeHNUsd, roe
CoeIMHEeHVEe B COOTBETCTBMM C HAaHHEM MU300peTeHMeM uMeeT OQOpPMYIIY
ITTa wnmm IIlb, R® mpencraeiasger coborr H  wmim  Cie  aJKUI
HeoOdg3aTeJIbHO 3aMelleHHHEM 1, 2 WIM 3 3aMeCcTUTeJIIMM, He3aBUCHUMO
BrOpaHueMu M3 Cy, C(=0)NR2R42, 1y C (=0) ORa2,

B HEKOTOPHIX BapuaHTax peajJmu3alnm n3o0bpeTeHnsd, roe
coeIMHeHMEe B COOTBETCTBMM C HAaHHHEM MK300peTeHMeM uMeeT OQOpPMYIIY
ITTa wmmm 111D, R3 mnpencraeyigseT cobor H, wMeTm, DTUII, WU
IPOINnI, npuyueM yKasaHHBM Me TWII HeoOa3aTelIbHO 3aMelneH
LUKJIOTIPONINIIOM, OUPUIOVHWUIIOM, -C (=0) NHCH3s, -C (=0)NH (4-
MeTuanunepa3uH-1-mi) miam —-C (=0) OH.

B HEKOTOPHIX BapmMaHTax peaamu3almm nz3obpeTeHnsd, roe
coeIMHeHVEe B COOTBETCTBMM C IaHHHEM WK300peTeHMeM uMeeT OQOpPMYIIY
ITTa wim II1Ib, R3 mpencraBygeT coOoM MeTUJI.

B HEeKOTOPHIX BapMaHTax peaguzauuu n3o0peTeHnd, TOe
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coeIMHeHVEe B COOTBETCTBMM C HaHHHEM WK300peTeHMeM uMeeT OQOpPMYIIY
IITIa wmwm IIIb, R> mpexncrarjseT cobou H, Ci e anxwmi, Cy?2, CN, NO2,
ORa4, C (0O) Rk4, C (O) NRedRd4, S(0O)2RP*  mym S (0)2NRe4R¥M;  mpuuem
yKaz3aHHEM Ci-6 aJIKMJI Heo®sg3aTeJlbHO Bamemed 1, 2, 3, 4 wm 5
3aMeCTHUTEeJIIMM, HEe3aBMCHMMO BHOpPaHHBEMM M3 RB.

B HEKOTOPHIX BapMaHTax peaam3aumm nz3obpeTeHNUs, roe
cCoeIMHEeHVEe B COOTBETCTBMM C HaHHEM MK300peTeHMeM uMeeT OQOpPMYIIY
ITTa mium I1I1Ib, R® mpencraeager cobowr H, l1-Mermia-lH-nmpasoj—4-
wi, 2-¢ypwi, CN, NOz, wmetrokcu, -C(=0)NHz, -C(=0)NH(CHz), -
C(=0)N (CHs3) 2, -C (=0) - (mopdomH-4-1) , -C (=0) CHs, —-CH20H, -
CH2OCHs, -CH2NH2, -CH2NHSO2 (CH2CH3), -CH2NHC (=0)CHs, -CH(OH)CHs, -
S02CH3, -—-S02CH2CHs, -S02- (mzomnponmi), -—-SO2N(CHs)2, -SO2NH(CHz), -
S02-NH (n3onponwmir) wmiu —-S02- (IullepuouH—1-m1) .

B HeKOTOPHX BapuaHTax peagmn3almm n3obpeTeHnsd, roe
coeIMHeHVEe B COOTBETCTBMM C HaHHHM WK300peTeHMeM uMeeT OQOpPMYIIY
I1Ta wim II1Ib, R® mpencraBjsgeT cobom S (0)2RPA,

B HEKOTOPHIX BapmMaHTax peaamu3almm nz3obpeTeHnsd, roe
coeIMHeHMVEe B COOTBETCTBMM C HaHHHEM M300peTeHMeM uMeeT OQOpPMYyIIY
I1Ta wim IIIb, R® mpencraBjseT cobor S (0)2CHs.

B HEKOTOPHIX BapMaHTax peaamu3alumm nz3obpeTeHNUs, roe
COeIMHEHME B COOTBETCTBMM C HaHHHEM M300peTeHMeM mMMeeT OQOpMYyIIYy
IITa win IIIb, R® mpencraBjgeT cobom S (0)2CH2CHs.

CillenyeT IIOHMMATL, UYTO OIpeneJleHHHe IIPpMU3HAKK KM300peTeHusd,
KOTOpPHE NOJIS SCHOCTM OIIMCaHBl B KOHTEKCTe OTIeJIbHEX BapMaHTOB
peanm3zaluuy  U300peTeHusd, Takxe MOTYT OBTL IIPEeOCTaBJIEHH B
KoMOMHALIMM B OIHOM BapMaHTe peajus3aluu uszodpereHus. C Opyron
CTOPOHEH, pasJnyHbEe IpU3HaAKN n3obpeTeHnsd, KOTOPHE, OJIs
KpPaTKOCTHM, OIMCAHH B KOHTEKCTe OIHOTO BapuaHTa pealu3alluu
n300peTeHrsa, TaKxXe MOT'YT OHTL OIpedcTaBJIeHH OTIeJIbEHO MM B JIOOOM
nooxonamen MNoOKOMOMHAaLIUMA.

TepMuH "Heo®43aTeJIbHO 3BaMemeHHBM", MCHOJbL3YyeMEM B OaHHOM
IOOKYMEeHTE, o3HauvaeT He3aMelle HHEM WM 3aMeMeHHb . TepMMH
"saMelleHHBEM" , MCIOJIL3YEeMElM B ITaHHOM IOKyMeHTe, oO3HadaeT, uUTo
aToM BOOOpOIa yIaljleH UM 3aMeHeH 3aMecTuTreJieM. ClenyeT IIOHUMMATH,
UTO 3aMeleHre B ITaHHOM aToMe OI'PaHMUYeHO BaJIEHTHOCTBI.

Bo Bcex omnpenejieHrax, TepMmrH "C:i4" ykaswHBaeT IOMallasoH,
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KOTOPHM BKJIOUAeT KOHEUHHEe TOUKM, TI'Oe 1 M J [OpedcTaBJIgnT cobomn
LeJIEle UMCJla UM YyKas3HBakT KOJMUECTBO aTOMOB yIJlepoHa. IIpMMepH
pruouanT Ci-4, Ci-e, M TOMY [IOIDODHOE.

TepMrH "z-ujleHHEM" (D'He Z HOpelcTaiBJgeT CcoBOM LeJjloe UYMKCIIO)
OOEUHO OIMCEIBAET KOJIMYEeCTBO o0pas3yniImx KOJIBIIO aTOMOB B
byHKIMOHAJLHOM TIpyllle, I'De KOJMUeCTBO o0O0pal’synmux KOJILIO aTOMOB
paBHO 2z. Hamnpumep, OIUIEPUIMHWUII TIIpedcTaBJgeT coboM npumep 6-
YJEHHOTO TeTepOoUMKIOAJKMILHOTO KOoJblla, OUPa30JIMJ IIpelcTaBJIsgeT
cobom IpuMep 5-4JIeHHOTO TeTepoapmIbHOTO KOJIblia, IUPUIONII
npencTaBJsgeT coBoM HOpMMep ©6-UJIEHHOTO TeTepoapuJIbHOTO KOJblla, a
1,2,3,4-TeTparunpoHadTanmHd HOpencTaBsgeT cobor npuMep 10-ujleHHOM
UUKJIOAJNKWUIILHOY TPYTIH .

TepMvuu "yriepon” oOTHOCMTCS K OOHOMY MM ©OoJlee aTOMOB
yIJiepomna.

Kak nOpuMeHS©OT B JaHHOM JOOKYMEHTEe, TepMuH  "Ci-jaJsrwuia",
IPUMMEHSEeMEM OTOEeJIBHO WMJIM B KOMOMHaAUMM C JOPpyTUMM TepMMUHaMM,
OTHOCUTCS K HaCHIMEHHOM YIJIEBOOOPOIOHOM TpyIlle, KOTOopas MOXeT
OHITL Hepa3BeTBJIEHHOM LIeNbl WM pPas3BeTRJEHHOM, CcoOmepXamel oT 1
OO J aToMOB yIJlepoZa. B  HeKOTOPHX BapMaHTax peajM3alun
n300peTeHMa ajIKMJIbHasa I'pylla COOepXuT oT 1 1o 6 aToMOB yIUlepola
mwm orT 1 mo 4 aToMOB yIJlepozma, WM OT 1 mo 3 aToOMOB yIUlepola.
[IpyMepsl  aJIKMJIBHBEIX  QYHKLMOHAJBHEX  IPYIHII  BKJIOUALT, HO 0Oes
OTPaHUUYEHUS UMM, XUMUUECKMe TPYIINHE, Takue KakK MeTW, DTWuJI, H-
IPONWJI, M30OPONUJ, H-OYyTWUII, S-OYTUJI U TpeT-O0yTUII.

Kak TI[IpMMeHST B MHOaHHOM JIOKyMeHTe, TepMuH "Ci 4§ aJIKokcu"
IPUMMEHSEeMEM OTHEeJIbHO WMIM B KOMOMHAIMM C JOPpyTUMM TepMUHAMM,
COOTBETCTBYyeT Tpynmne oO¢opMysn -0-aJIkujl, THOe aJIKMJIbHasg Tpylna
MMeeT OT 1 @Hmo J aToOMOB YyIJlepoda. B HeKOTOPHX BapMaHTax

peayimzalmm MBO@peTeHMH aJIKMJIBEHad TpPYylIllla aJIKOKCH-T'PYIIIIEl MMeeT OT

1 mo 3 aToMoOB yIJepona. THUIOBHEHE aAJIKOKCU-TPYIIIH BKJIOUYAT
MEeTOKCH, DTOKCHU u IIPOIIOKCH (HanpuMep, H-TIPOIIOKCHU u
M3O0IIPOIIOKCH) .

Kak MIPVMEH ST B OaHHOM OOKYMEHTe, "Ci-jankenuna",

HpMMeHHeMHﬁ OTIOEJIbHO WMJIM B KoMOMHaUUM C IpyIviMM TepMMHaMl,

OTHOCUTCS K HeHAaCHIeHHOM yPHeBOHOpOHHOﬁ I'pyIire, VMenmen OIoHY
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nnu 6oJiee IOBOWMHEX YIUIEPOI-yIJIEPOOHEIX CBA3eM M MMeKmel OoT 1 »o Jj
aTOMOB VyIJlepola. B HeKOTOPHX BapMaHTax pealM3aluu KN300peTeHUd
aJIkeHMJIbHaA OQYHKUMOHAaJIbHad Tpylla COOepXuT OoT 2 OO 6 WiInu oT 2
oo 4 aToMOB yIUlepola. THUIIOBEE aJIKeHUJIbHEE TPYINE BKJIOUYAKT, HO
Bes3 OoI'paHMUeHUd UMM, DTEeHWU, H-TIPOIIeHWUJI, WM3OIIPOIIeHUI, H-
OyTeHWJI, BTOp—-OYTEeHWJI M TOMY IIOOODHOEe.

Kak NIPVMEeHSIT B OaHHOM OOKYMEHTe, "Ci-y aJnxuHuI",
OpUMeHSIeMEl OTOeJIbHO MJIM B KOoMOMHALMM C JIPYyTUMMM TepMMHaMM,
OTHOCUTCSH K HeHaCHIMeHHOW VYIJIEBROOOPOIHOW TpyIlle, MWMelmel OOHY
niu 6oJiee TPOMHEIX YTUIEPOI-yIJIEPOOHEX CBA3eM M uUMeKmeX oT 1 mo j
aTOMOB YyIJlepola. B HeKOTOPHX BapMaHTax pealM3aluu KN300peTeHUd
aJIKMHWJIbHAA OQYHKUMOHaJlbHad TpYyIla COOepXuT OoT 2 Oo 6 WMIu oT 2
no 4 aToMOB yIUlepola. THIIOBHE aJIKMHWIIBHEE TPYINE BKJIKOYAKT, HO
fe3 OTI'paHUUYEHUS UMW, DTUHWII, [IPONMH-1-MJI, TIMIPOINMH-2-WUJI U TOMY
nonotHoe.

Kak nOpuMeHAT B OaHHOM »OOKYyMeHTe, TepMuH "Ci-j aJKMJIaMMHO"
OpuMeHSIeMbl OTOeJIbHO MJIM B KOMOMHALUMM C JIPpyTMMM TepMMHaMu,
COOTBETCTBYyeT TIpylrne o¢opmyJiel —-NH (ajkwui), TIOe aJIKMJIbHad TIpyIlla
MMeeT OT 1 @mo J aToMOB YyIJlepoha. B HeKOTOPHX BapMaHTax
peanuzaluu nU300peTeHUd aJIkKMJbHasda TIpylla uMeeT oT 1 mo 6, or 1
no 4, wmim ot 1 mo 3 aToMOB yIJlepola. THMIOBHE aJIKMJIaMUHHEE
TPYIIE BKJIOUAKT, HO 0e3 OoI'paHUUeHUA UMK, MeTWUJIaMMHO, DTUJIaMUHO
Y TIPONIMJIaMMHO .

Kak NIPVMEeHSIT B OaHHOM OOKYMEHTe, TepPMUH "om—-Ci—y
AJIKMJIaMUMHO" TIIPUMEHSEeMHM OTIeJIbHO MWJIM B KOMOMHALMM C IPpYyTUMHA
TepMMHaMM, COOTBETCTBYeT Tpylrne ¢(opMyJH -NH (ajdxkwui)z, IOe Kaxnoad
M3 IOBYX AaJIKMJIbHHEX TPYIII MMeeT He3aBMUCMMO OT 1 1mo J aToMOB
yIJlepoa. B HEKOTOPHX BapMaHTax pealn3aluy HK300peTeHud KaxIas
aJIKMJIbHasa Tpylla He3aBUCMMO MMeeT oT 1 mo 6, or 1 mo 4, mim OT
1 mo 3 aToMOB YyIJlepona. B HeKOTOPHX BapuaHTax peajin3alun
n300peTeHUda IOUMaJIKMIIaMMHHas Tpyldla OpeldcTaBjgeT coborr -N(Cig4
aJIKuJI) 2 TaKoOM Kak, HalIpumMep, JIUMEeTUJIaMMHO, IMSTWMJIaMMHO, N-
MeTUJI-N-5TujiaMrMHO MJIM N-MeTuJI-N-IIpOoInjiaMUHO .

Kak nOpuMeHAIT B »OaHHOM IOOKYyMeHTe, TepMuH "Ci-y aJKuUJITHO"
OpUMeHSIeMbl OTOeJIbHO WMJIM B KOMOMHALUMM C JIPpyTMMM TepMMHaMH,

CooTeBeTCTBYyEeT TpPVYIIIie (l)OpMyJ'IBI —-S—aJIKuI, r'oe aJIKMJIBHaA TpYyIllla
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¥MeeT OT 1 @m0 J aTOMOB yIUlepoda. B HeKOTOPHX BapMaHTax
peannzaluu M300peTeHMd aJIKMJIbHad TpyIlla MMeeT OoT 1 1o 6 MM OT
1 mo 4 aToMOB YyIJlepoda. B HeKOTOPHX BapMaHTax pealu3alun
n300peTeHrsa TpyIla aJKWUITUMO OpencTaBJgeT cobor Ci-4 aJIKUITHUO
TaKoOM Kak, HalpuMep, MeTUJITHUO WMJIU DTUJITUO.

Kak NIPYMeHSIT B IOaHHOM IOOKYMeHTe, TepPMUH "ammHO"
IpUMeHSIeMEl OTOeJIbHO MJIM B KOoMOMHALMM C IPYyTUMMM TepMMHaMH,
COOTBETCTBYET TpyIine oopmyJs —NH2.

Kaxk NIPpYMEeHAT B OaHHOM OOKYMEHTe, TepPMUH "apua",
OpUMeHSIeMBl OTOeJIbHO MJIM B KOMOMHALMM C IPpYyTUMMM TepMMHaMM,
COOTBETCTBYET MOHOLUMKJIMUECKOMY WJIM IIOJULIMKIMYeCKOMY (HalpuMmep,
uMepmeMy 2 Wi 0oJlee KOHIEHCHMPOBAHHEIX KOJIel) apoMaTUUueCKOMY
YyIJIEBOOOPOOY, TaKOMy Kkak, HO 0e3 OI'paHMUeHUd UMM, OQeHuITy, 1-
HabTuiy, 2-HadTmay M ToMy IHomoOHoe. B HEeKOTOPHX BapuaHTax
peadu3aluy M300peTeHUsa apwujl OpelcTaBidgeT cobort Ce10 apwmii. B
HeKOTOPHX BapMaHTax pealmMsaluu u3odbpeTeHMI apuibHag TpPyIla
npencraBJageT cobo¥ HadTalMHOBOe KOJbIO MM QeHMJIbBHOE KOJIbIO. B
HEeKOTOPHX BapMaHTax pealmMszaluu u3odbpeTeHUd apuibHag TpyIla
npeIcTaBJigeT cobon GeHWUJI.

Kak [OpuUMeHAKT B ITaHHOM HOOKyMeHTe, TepMuH "Ci-§ LOMKJIOAJIKMI"
IPpVMMeHSEeMEM OTHeJIbHO WM B KOoMOMHAUIMM C IOPpYyTUMM TepMUHAMM,
COOTBETCTBYET HeapoMaTHUueCcKom HUKJIMYECKOM YTJIEBOOOPOOHOM
OYHKUMOHAJILHOM TpPyIle, uMelmelr oT 1 1o J KOJbLOoOOpAa3YIUX
aTOMOB yTIJlepoma, KoTopad MOXeT HeoBa3aTeJIbHO coIepXaTh OIOHY WM
BoJiee aJIKeHMJIEHOBEIX TPYII (-C=C-) B cocTarRe KOJIbIIeBOM
CTPYKTYPH. [UMKJIOAJKUIIbHEE TPYIIHE MOTYT COIepXaTh MOHO- WJIM
INOJIMUMKJIMUECKMe (HaopuMep, uMmenmue 2, 3 MIM 4 CKOHIESHCUPOBAHHHX
KOJIblla) KOJIblleBHEe CUCTeMEl. KpoMe TOT'0, BKJIOUEHHBE B olpelelieHNe
LUMKJIOAJIKMIJIa [IpelcTaBJIgnT coboM (QyHKUMOHAaJILHEHE TPYINE, KOTOpPHE
VMelT OIOHO WM 0oJlee apoMaTUMUeCKUX KoJiell, CKOHIEHCUPOBAaHHHX
(T.e., ¥VMeomIMX CBS3b, B o0f0meM, C) C LUUKJIOAJKMUIILHEIM KOJILIIOM,
HanopuMep, BeH30NIPONU3BOIHEE LVKJIOIIeHTaHa, LIMKJIOIIeHTeHa,
LHMKJIOTeKCcaHa M ToMy TnomodHoe. OmMH WM 0OoJiee LMKJIOOOpas3yolrx
aTOMOB YyIUlepola LMKJIOAJKMJILHOM TPYINE MOXeT OHTb OKMCIJIEeH C
obpaszoBaHUeEM KapOOHMIIL HEX cBAzen. B HEeKOTOPHIX BapMaHTax

peanmmMzauuM  M300peTeHUd UUMKJIOAJKMII OpelcTaBjfdgeT cobom  Cz-1g
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HUKIJIOAJKMII, C3-7 LUKJIOAJKMII, C3-¢ LIMKIJIOAJNKMUII WM Cs-¢ LUKIIOAJIKWUII.

MJ'IJ'IIOCTpaTMBHbIe IMKJIIOAJIKMJIBE HEIE T'OYIIIIEL BKJIOY AT IMKJIOIIPOIINII,

UUKIIOOY TIUII, IMKJIIOIIEHTMII, IMKJIIOTEeKCHUII, IMKJIOT eIl TWII,
IMKJIIOIIeHTeHMII, IMKJIIOTeKCeHWMII, IMKJIOTeKCalMeHWII,
IMKJIIOT elITaTPMEHNIL u TOMY nonobHoe. HOMIOJIHUT eJIb HElE

WJIJIOCTPATUBHEE  LUKJIOAJIKWUJILHEIE  TPYINH  BKJIOYAT  LUUMKJIOIPOIIWII,
UUKJIOOY T, LUMKJIOIIeH T u HUMKJIOTEeKCHUJII. IOMOJIHUTeJIb HEE
WJJIOCTPATYBHEE LUKJIOAJKUIILHEE TPYIINH BKJIOUAIT LIMKJIOIPOIINI .

Kak Tm[OpMMeHAT B JaHHOM JIOKyMeHTe, "C; 3 TajloreHaJIKOKCuU"
OpUMeHSIeMBl OTOeJIbHO MJIM B KOMOMHALMM C IPpYyTUMMM TepMMHaMM,
COOTBETCTBYeT TIpyllae QopMyJiIel —O-TajloTeHalJIKUJI, MuMelmeMr oT i mo Jj
aTOMOB YyIUlepolla. B HEKOTOPHX BapMaHTax peaJu3aluy Kn300peTeHusd
TaJIoTeHaJIKOKCHU TpyImna ABJISETCSH TOJILKO bTOopMPOBAHHONM . B
HEKOTOPEIX BapMaHTax pealu3alny M300peTeHrd aJIKMJbHad TIpylla
mMeeT oT 1 mo 6, or 1 mo 4, mium or 1 1mo 3 aToOMOB yIJilepoma. B
HEeKOTOPHIX BapMaHTax peann3alumnm nz3obpeTeHms TaJIOTeHAaJIKOKCH
Tpymna npelCcTaBJIgET cobom Ci-4 TaJIoOTeHaJIKOKCH . Turnorasa
TaJlIoTeHaJIKkOKCK Tpylla OpencTaBjasgeT cobol OCF3. ONOJHUTeJIbLHAaMA
TUIIOBAas TaJIOTeHaJIKOKCHM Tpylla IpencTaBjgeT cobor OCHF:.

Kak npumMeHg0T B OAaHHOM  IOOKYMEHTe, TepM/H "pajioren"
IPpVMMeHSEeMEM OTHeJIbHO WM B KOoMOMHAUIMM C IOPpYyTUMM TepMUHAMM,
COOTBETCTRBYeT aTOoMy TIajloreHy, BHOpaHHOMYy u3 F, Cl, I wmiu Br. B
HEKOTOPEIX BapMaHTax peann3alumum nz3obpeTeHms "rajgoren”
COOTBETCTBYeT aToOMy TIaJioreHa, BeOpaHHOoMy u3 F, Cl wmiam Br. B
HEKOTOPEX BapMaHTax pealrM3alluM WM300peTeHMsa 3aMeCTUTeJIb TaJIoTeH
opencraByigeT cobdoun F.

Kak IIPUMEHSIOT B OaHHOM IOOKYyMeHTe, TepPMUH "C i
TajloreHaJ k", OpUMeHSIeMHMY OTHOeJIbHO WMJIM B KOoMOMHALUKM C OPYTUMU
TepMMHaAMM, COOTBEeTCTBYEeT aJIKMJILHOM TpyIne, HUMeller OT OOHOTO
aToMa TajloreHa no 2s+1 aTOMOB Tajlor'eHa, KOTOpPHEe MOTYyT OHTH
OOVHAKOBEIMU  WJIU OTJIINYaThLCH, roe "s" IpencTaBJIAET cobomn
KOJMUEeCTBO aTOMOB yIJlepola B aJIKMJILHOM TpVyIe, OIpMUeM aJIKUJIbHAad
Tpylla MMeeT OT 1 OO J aTOMOB yIJlepola. B HEeKOTOPHX BapMaHTax
peannsauuun n3obpeTeHmns raJIoTeHaJIKMUIIBHYO TPYIITY TOJILKO
dTopUpPYOT. B HEKOTOPEIX BapMaHTax peannsaluumn n3obpeTeHuUs

aJIKMJIbHag TPYyIla ¥MMeeT OT 1 IO 6 MM oT 1 mo 4 aToMoB yIJlepona.
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B HeKOTOpHX BapuaHTax pealus3aluu M300peTeHMd TIaJioTeHaJIKUIIbHAaSA
Tpylna npelCcTaBJIgeT cobomr dbTopmMeTNI, ordTopMe TIII W
TepudTOPMETMJI. B HEeKOTOPHX BapMaHTax pealM3aluu U300peTeHUd
rajloreHaJKMJIbHAasA TIpyIa OpelcTaBjsgeT cobor TpudToOpMeTWII.

Kaxk mpuMeHS©OT B HOaHHOM JOOKYMeHTe, TepMmmH "TreTepoapun",
IPpUMMeHSEeMBEM OTHeJIbHO WM B KOoMOMHAUIMM C IOPpYyTUMM TepMUHAMM,
COOTBETCTBYET MOHOUMKIIMUSCKOV WJIM IIOJIULUKJIMUECKOM (Halpumep,
uMenmuM 2 wuiIM 0oJiee CKOHIEHCHMPOBAHHHEX KOJIblla) apoMaTHUUeCKOM
TeTePOUUKINYECKON (QYHKIMOHAJILHOM TpYIINe, MMeKlel aToMb yIJlepona
¥ oouvH wmiIM ©OoJlee TeTepOoaTOMHEIX UJIeHOB KOJIblla, BHOPaAHHHX U3
asoTa, CEepH U KHUCJOpODa. B HEKOTOPHX BapMaHTax pealu3aluM
n300peTeHNd TeTepoapuiibHasg TpPylla MWMeeT 1, 2, 3 wmm 4
TeTepOaTOMHEX UWJIEHOB KOJIbBIla. B HEKOTOPHX BapMaHTax peau3aluM
n300peTeHnd TeTepoapmuiibHada TpyIna MeeT 1, 2 I 3
TeTepOaTOMHEX UJIEHOB KOJIbBIla. B HEKOTOPHX BapMaHTax peajM3alluM
n300peTeHrsa TeTepoapuiibHas Tpylla uMeeT 1 WMIM 2 TeTepoaTOMHBX
UJIEHOB KOJIbIla. B HEKOTOPHX BapMaHTax pealn3alluyu M300peTeHud
TeTepoapuiibHag Tpyllna uMeeT 1 TeTepoaTOMHHM UWJIeH KOoJbla. B
HEeKOTOPHIX BapMaHTax peanmmzaluumM  UB00peTeHUd reTepoapuiibHad
rpynna saejgerca  5-10-ujleHHOM WM 5-6-WJIeHHOM. B HeKOTOPHX
BapMaHTax pean3aluMy M300peTeHMsa TeTepoapulibHad I'pyllla SBJIAeTCH
5-ujieHHON’. B HEKOTOPEHIX BapMaHTax peannusaunum n3o00peTeHUsa
TeTepoapulibHaa TPyIna gBJISeTCsS 6-UJIEHHOM.

[lpy YCJIOBMM, UTO TeTepoapuiibHad Tpylla comepxuT O0oJiee
OOHOTO TeTepoaTOMHOT'O UuJieHa KOoJiblla, TI'eTepoaTOMEl MOTYT OHTH
OIOMHAaKOBEMM W Pa3HBIMMA . ATOMEI aszsoTa B KOJIbIIE (ax)
TeTepoapMJIbLHOM TPYINE MOTYT OHTL OKMCIJIEeHH Cc obpasoBaHuMeM N-
OKCHUIOB. TUIIOBHE  TeTepoapuJibHEE  TPYIINE  BKJOYAT, HO 0Oes
oTpaHVuYeHusa UMM, OIVPUONH, IUPUMKUIOVH, oIVpasuH, nupuoasuH,
IVPPOoJ, nompasoJl, a30JIJI, OKCas3o0J, M300KCa30JI, THMa30JI,
M30THas0JI, VMMIOa30J, bypaH, THodeH, TPMa3o0Jl, TeTpasoJl,
THAaOVas0Jl, XWHOJIMH, W30XMHOJMH, WHIOOJ, ©OeH30THOobeH, OeH300ypaH,
BeH3M30KCaz0J, wuMMmasol[l,2-b]Traszois, OypWH, TpUasMH WIM TOMY
nonodHoe.

5-uJIeHHEM TeTepoapuJl IpencTaBjsgeT cobol TeTepoapuiibHYID

TPYINY, MMEWONyl IISTb KOJbLOoOOpal3VIIMX aTOMOB, BRJLUAKIME IIPpKU
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5TOM  OOMH  WJIU BoJiee KOJIELLOOOp a3y aTOMOB  He3aBUCHUMO
BEHOpaHHEX M3 N, O m S. B HEKOTOPHX BapMaHTax peaju3alun
n300peTeHNa b-ujleHHad TeTepoapuiibHasa Ipylla uMeeT 1, 2 win 3
TeTepOaTOMHEX WJeHa KoJiblla. B HEKOTOPHX BapMaHTax peaju3alun
n300peTeHMa S-ujJleHHad TeTepoapuiibHas TIpylna uMmeer 1 wim 2
TeTepOaTOMHEX WileHa KoJiblla. B HEKOTOPHX BapMaHTax peaju3alun
n3obpeTeHmA 5-uyJjieHHad reTepoapuiibHaga Tpylna uMeeT 1
TeTepOoaTOMHEIM WJIeH KOoJiblla. IlpuMep KoJbllooOpal3yllux  UJIEHOB
BrJiouaeT CH, N, NH, O m S. IlpuMmMep NATU-UJIEHHOT'O KOJIBLEBOI'O
TeTepoapuiia IpenCcTaBJIsgeT cobomn TUMEeHWI, bypwui, NIUPPOJINIL,
MMM IOa30JIII, TMa30JIUII, OKCa30JInII, IVpasoJInI, M30THa30JINII,
M30KCas30JIMI, 1,2, 3-Tpuazsonui, TeTpas30JInII, 1,2, 3-TMagra30JIniI,
1,2,3-okcamnazommni, 1,2,4-rtpuazoawi, 1,2,4-tuagunazowia, 1,2,4-
oKCcaIMra30JInI, 1,3, 4-Tpuaszsonui, 1,3, 4-THagna30JInJI u 1,3,4-
oKCannasz3OoJInI .

6-UJIeHHH TeTepoapuyl MNPenOcTaBjigeT CcoBoM TeTepoapUlIbHYK
TPyNIly, WMeEKIyl MeCThb KOJBLOOOpas3syllMxX aTOMOB, BKJIOUaKIMe IIPU
BSTOM OIOMH WM 0OoJiee KOJbLOOBpalsyKrlux aTOMOB, [IPeICTaBJIARIINX
cobom N. B HeKOTOPHX BapMaHTax peajM3aluy M300peTeHUd 6-4jieHHasd
TreTepoapuiibHad TIpylna wuMeeT 1, 2 WM 3 TI'eTePOATOMHEX UJeHa
KOJIblla. B HeKOTOPHX BapMaHTax peajM3aluM M300peTeHUd 6-dJIeHHasd
TeTepoapujibHasad Tpylla MMeeT 1 uiaM 2 TeTepOaTOMHEIX UJjleHa KOoJibla.
B HEeKOTOPHX BapMaHTax peaam3aumm n3obpeTeHns 6-4JIeHHa4d
TeTepoapujibHad Tpylla ¥MeeT 1 TeTepOoaTOMHHM UJIeH KOoJiblla. IIpuMep
KOJIbLOOBpa3ynnux uWileHOB BrimpouaeT CH m N. IlpuMep NeCTU-UJIEHHBIX
KOJIBIIERHIX T EeTepoapuIoB NPelCcTaBJAT CcoBOM NOUPUIAMII, OIUPa3UHWII,
NVPUMUOVHWII, TPUa3UMHWUII U [IUPUOa3UHWII.

Kaxk [IPUMEH ST B DaHHOM OOKYMEHTE, TepM/H
"TeTepOUUKIIOAJKMUII", M[IPpMMeHSeMEM OTOeJIbHO MIM B KOMOMHaAUUU C
opy VMM TepMMHaMU, COOTBETCTEBYET HeapoMaTHUUeCKOM
TeTEepPOLUKINUECKON KOJIBLIEBOM CUCTeME, KOoTOpad MOXET
HeoOA3aTeJIbHO COoOoepXaThb OIOHYy WM 0OoJiee HEeHACHIEHHEX IPYIIl B
KayeCTBe UYaCTM KOJIBLEBOM CTPYKTYPH, M KOTOpad COINEPXUT aTOMH
yIJlepoda M IO MeHBIeM Mepe OIOMH TeTepOaTOMHEM UJIeH KOJbla,
He3aBUCKHMO BHOPAaHHEM M3 as30Ta, CePH UM KUCJIoOpola. B HEeKOTOPHX

BapMMaHTax pealjinsalln MBO@peTeHMH reTepPOlIMKIIOAJIKMIIBHA A I'pyIilla



28

mMeeT 1, 2, 3 miam 4 TeTepOaTOMHBEIX UYJIEHOB KOJIblIla. B HEKOTOPHX
BapMaHTax pealn3aluu M300peTeHrsd TeTepOoUMKIIOaJIKUIIbHaAd IpyIila
MeeT 1, 2 wmiIM 3 TeTepOaTOMHBIX UJIEHOB KOJblla. B HEKOTOPHX
BapMaHTax peajlu3aluu M300peTeHrsd ITeTepOoUMKIIOaJIKUIIbHad IpyIiia
MeeT 1 wmIM 2 T'eTEepOaTOMHHX WJIEHOB KOJbla. B HEKOTOPHX
BapMaHTax peajlu3aluu M300peTeHrd ITeTepPOUMKIIOaJIKUIIbHaAd TIpyIina
uMeeT 1 TeTepoaTOMHEM yJjIeH KOJIb1a . ITpu YCJIOBUHU, YyTo
TeTepOoUMKIIOAJKMUIIbHAd TpPYINa colepxuT O0o0Jiee UeM OIMH I'eTepoaToM
B KOJIblle, TeTepoaTOME MOTYT OBTE OIOMHAKOBEIMM WM Pa3HBEMA.
TUIIOBHE KOJBIOOOpaszyKmMe uJieHH BrJwodawoT CH, CH,, C(O), N, NH,

O, S, S(O) m S(0)2. I'eTepOUUKIIOAJKWUIILHEE IPYIIH MOI'YT COIepXaTb

MOHO- MJIM IOJIMUIMKJIMUEeCKUEe (HanpuMep, uMenmme 2, 3 wmm 4
CKOHIEHCHPOBAaHHEIX KOJbIla) KOJILIIeBLEIE CHMCTEMH, B TOM UMCJe
CIIUPOCHUCTEMEI. Kpowme TOTO, BKJIIOUEHHHE B onpeleJieHMne

TeTepolMKJIIOaJIKKUIIa MOpelcTaBJgnT cobo¥ QYHKUMOHAJIbLHEE  TPYIIIH,
KOTOPHE VMET OIVH VI BoJee apoMaTHndeCKMX KOJIEl,
CKOHIOEHCHPOBAHHEIX (T.e., MMEIINX CBA3bL, B obmemM, c) c
HeapoOMaTUMUEeCKMM KOJIBIOM, HalpuMep, 1,2,3,4-TeTpalMIPOXUHOJIVH,
ourunpodbeHszodypaH u TOMY nonotHoe. ATOMEL yoJjiepona VI
TeTepoaTOME B KOJIbIE (axX) I'eTepOUUKJIIOAJKMUIILHOM TPYIIE MOTYT OHTH
OKMCJIeHH C ofpasoBaHMeM KapOOHWUJILHOM WM CYJIbOOHMUIILHOM TPYIIIH
(M OpYyTOo¥ OKMCJIeHHOM CBA3M) WM aToOM as30Ta MOXeT OHTb
KBaTepHM30BaH. B HeKOTOPHX BapMaHTax pealus3aluuy u300peTeHUs
TeTEPOLUUKIIOAJIKMUII  ABJISeTCH 5-10-uJIeHHEM, 4-10-4JIeHHEM, 4-7-
UJIeHHBIM, 4-4UJIeHHBM, 5S5-UJIeHHBEM, O-UJIEHHBEIM WMJIM /-UJIEHHBEM. I[IpUMepEH
TeTepOUMKIIOAJKUIIBLHEIX TPYIIN BKJIL4YalT 1,2,3,4-TeTpalMOPOXMHOJINH,
ourunpodbeH3o0dypaH, aseTUInH, aseraH, OUPPOJUAWH, OUIEPUIVH,
NIUIepasnH, MOPQOJIMH, TUMOMOPQOJIMH M IIMpaH.

CoenvHeHM S, OIIMICaHHEIE B IJaHHOM ITOKYMEeHTe, MOTYT OBITH

aCcCUMeTpUYe CKYMU (HanpVMep , VIMEIOMIMM/ omouH I Goiee
CTepeolleHTPOB) . OXBaTHBAKTCA BCe CTEpPeOM30MEepH, TakKue Kak
SHAHTMOMEPH ¥  OMACTEpPeOM30MEpH, eci  He  yKasaHO  MHOe.
CoenMHeHUS 1o DaHHOMY n300peTeHnn, KOTOPHE comepxar

aACCHUMEeTPUUYECKM 3aMelleHHble aTOMBl yIJlepola, MOTYyT OHTL BHIOEJIEHH B
ONTUYECKM aKTUBHOM WM pallemyueckol odopmax. CroocoBel ToTo, Kak

ITIOJIY4YMTE OIITNYECKM aKTVIBHEIE @OpMH ns OIITMYEeCKM HeaKTHMBHEX
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MCXOIOHEX  MaTepMralioE, M3BECTHEL B IOaHHOM 0O0JlacTM  TEeXHUKH,
HallpUMep, pasnejieHMeM palleMMdyecKMx CMece¥ MJIM C  [IOMOUBIO
CTEepeOCeJIEKTUBHOT'O CUHTEe3a. B HacToAleM n300peTeHnN
paccMaTpuBaknTCAd MHOTME I'eOMeTpUUeCKMe M30MEePH 0JIedMHOB, IBOMHEE
cepazu C=N u ToOMy INOHOOHOEe, KOTOPHE MOI'yT TakKXe IPUCYTCTBOBATHL B
COeIMHEHMAX, OIMCAHHHX B OaHHOM -HOOKYMeHTe, ¥ BCe [IOOOOHHE
CTabuUJILHEE  M3OMEPH. Iluc wm TPaHC TeOMeTpUUECKHMEe  M3OMEPH
CoenMHEeHUM II0 IaHHOMYy M300peTeHMud ONMCAaHHE M MOTYT OHTH BHIOESJIEHH
B BUIE CMECH M30OMEPOER WMJM B BHUIEe OTIEJIBHHX M3OMEPHHEX OGOpPM.

[Ipy yCcJOBUM, UYTO COEeOMHEeHUSI B COOTBETCTBMM C IaHHBM
n300peTeHNEM comepxar XUpPaJlbHEM LeHTpP, COeIVMHEHNS  MOTYT
OpeICTaBJIATE cobom  Jmodo¥ M3  BO3SMOXHHX CTEepeOM30MEPOB. B
COeIMHEHNAX C OIOHVM XMPAaJIbHEM LIeHTPOM, CTEePeOXMMMUI XUPaJIbBHOT'O
LeHTpa MoOXeT OHTE (R) mmm (S). B coeOMHeHMAX C OBYyMS XMpPaJibHEMU
LeHTpaM, CTepeOXVMMMS XUPAJIbHBEX LEeHTPOB MOXeT OHTL, He3aBUCUMO,
(R) miom (S), TakuMm oOpasoM, UTO KOHIUI'ypallMd XMWPaJIbHEX IIeHTPOB
MoxeT OHTE (R) m (R), (R) m (S); (S) m (R) mmm (S) m (S). B
COeIMHEHMAX C TpeMa XUPaJIbHBEIMM LeHTpaMy, CTepeoXVMMUI KaXOoI'o U3
TpexX XUpPAaJIbHEX LEeHTPOB MOXeT OBTh, HeszsaBucumo, (R) wnmm (S),

TaKVIM O@paBONL uTo KOH@MPypaHMH XMPaAJIBHEIX LIEeHTPOB MOXeT OBITH

(R), (R) m (R); (R), (R) m (8); (R), (S) m (R); (R), (S) m (S);
(s), (R) m (R); (8), (R) m (8); (5), (8) m (R); wm (S), (S) #u
(S) .

PasmejleHMe  paleMMUeCKUMxX CcMecel COeIMHEeHUM  MoXeT  OHTb
OCyImeCTBJIEHO C IOMOmBI JIBOTO M3 MHOTOUMCIEHHHEX CIOCOOO0B,
M3BECTHEIX B IOaHHOW o06JlacTM TexXHMKM. TUIIOBHM CrIoco® BKJOUaAET
bpakuMOHHYI IIepekpUCTaJIIn3allnio c IpuMeHeHUeM XUpaJibHOM
paclmerjigomel KUCJIOTH, KOoTopas ABJSAeTCd OITHUUYeCKM aKTUBHOM,
coJjieobpaszyrnmel OpraHMUeCcKOoM KUCJOTH. IloOxoOdmue OJIS CIOCOOOB
bpakKLMOHHOM IepeKpUCTaIM3alnuy pacHmerjsaomye CpenCcTBa
IpencTaBJgi0T cobo¥, HaIpMUMep, OITHUEeCKM aKTHMBHEE KWCJIOTH, TakKue
kak D u L-popMEl BMHHOWM KMUCJOTEH, OUALETUIBMHHOM  KMUCJIOTH,
IVOEeH30UJIBMHHOM KMCJIOTHE, MMHIAJBLHOM KMCJIOTH, AO0JOUHOM KUCIIOTH,

MOJIOUHOM KIMCJIOTEL MJIn PasJIMYHEIX OIITMYEe CKM AKTVMBHEIX

KaMbopCyIbOOHOBHX KUCJIOT, TaKux Kak P-kambopcysbdormcaoTa. VHLHE
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Inogxonm4dmye IOJIA criocofos @paKHMOHHOﬁ IlepeKprucTaJlJIM3alln

pacHeligomye CpelOcTBa BKJIKUAKRT CTEPEOM3OMEPHO UMCTHE QOPMH O~
MeTuJIOeH3MIIaMMHa (Hanpumep, S M R QOpPMH MJIM OUACTEPEOUBOMEPHO
UMCTEHE bopMeL) , 2-QEeHWUITJIMLVHOJI, HopsbenpmH, sbenpmH, N-
MeTUIIZQEeOPUH, ULUKIJIOTEKCHUIRTMIaMMH, 1, 2-IMaMMHOLMKJIIOTEKCAaH WU
TOMY IIOOOOHOE.

PaznejsieHue paleMmuyeCcKmUx cMecem Takxe MOXeT OHITH
OCYMEeCTRBJIEHO C IIOMOmbLI SJIOMPOBAHMSA Ha KOJIOHKe, BalloJIHEHHOM
OTNITUYECKU aKTVBHEIM pacCensSomnyM CpelCTBOM (HanpuMep,
OVMHUTPOOEeH30MIQEHUIITUIMIIMH) . [logxoOAamasa KOMIIO3UIIMA pPacTBOPUTEIA
OJIsS  SJIOMPOBAaHMA MOXeT OHBTL olpenejieHa CcleluraJMcToOM B IaHHOU
oBJIaCTU TEeXHUKU.

CoenmMHeHMS B COOTBETCTBMM C IaHHBEIM MW300peTeHMEM TaKxXe
BKJIOUAT TayToMepHbEe OGQopMH. TayToMepHHe (QOPMEl II0JIyYUalnT CMeHOMU
MeCT OOMHapHOM CBHA3M C COCeOHelM IBOWMHOM CBA3BK BMeCcTe C
CONyTCTBYKIMEeN MUTpaluel OpoToHa. TayToMepHHe GOPME BKJIOUAIT
IPOTOTPOIIHEE TayTOMEPH, KOTOPHE MIpedCcTaBJIST CcoOOM M30OMEpHEEe
COCTOSHMA IIPOTOHMPOBAHMUA, MMEKIME TaKyl Xe DMIUMPUUECKY (QOPpMYyJIY
M TIOJIHBEM 3apan. THUIOBHE IIPOTOTPOIIHEE TayTOMEePH BKJIOUAIT KEeTOH-—
€HOJIBLHEIE Tlaphl, aMUIO-VMMMIOHBE IIapH KUCJIOT, JaKTaM—-JIaKTUMHEE I[1apHl,
aMUIO-VMMMIOHEIE IIapb KUCJIOT, €HaMMH-MMMHHEIE IIapH M KOJIbLeoOpa3HEe
bopmeEL, TOoe TIIPOTOH MOXeT 3aHMMaTh »OBe WM 0OoJiee  [IO3ULUU
TeTepPOUUKIIMUECKOM CUCTeMsl, HanpuMmep, 1H- wu 3H-ummpasos:, 1H-,
2H- m 4H- 1, 2, 4-rpmazsojy, 1H- u 2H- wuzsomHmona u 1H- u 2H-
oupas3oJi. TayToMepHEEe QOPMEl MOTYT HaxXOIMTHLCS B pPaBHOBECHUM WU
OBITEL  CcTepruueckM 3abJIOKMPOBaHBEIMM B OIOHOM dopMe C  TIOMOMBLIO
COOTBETCTBYKIETO 3aMelleHUd.

CoenmMHeHMS B COOTBETCTBMM C IaHHBEM MU300peTeHMEeEM MOTYT
TaKxXe BKJIOUATH BCe V30 TOIIE aTOMOB, BCTPEUaKMNUXCI B
VHTepMeIraTax WM KOHEUHHX COeIMHEeHMAX. JV30TOoNe BKJIOYAKT Te
ATOMEI, KOTOPHE UMelT OIOMHAKOBEIM AaTOMHHM HOMEep, HO pPa3HHe
MaCCOBEE UYucJa.

TepMrH "coemmHeHMe", KaK IIPMMEHSAKT B HOaHHOM IOOKYMEHTEe,
IpenHas3HadeHs JIg TOoro, 4YTOoOB BKJIKUYATE BCE CTEPEeOM30MEPH,

reoMeTprYEeCKMEe M3OMEPH, TayTOMEPEH M MI3IOTOIIE ITPOMIIJIIOCTPUMOOBaAHHEIX
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CTPpYKTyp. CoeIMHeHMS B OaHHOM IOKYMeHTe, UIeHTUOUIIMPOBAHHEE IIO
VMEeHM WM CTPYKType B BUIEe OIOHOM KOHKPETHOM TayTOMEPHOM OQOPMEH,
openHas3HaueHH OJS TOoT'o, UYToOH BRJIKYUATL OPpyITMe TayTOMEpPHEE
bopMEI, ecJM He YyKa3aHO MHOoe.

Bce coenvHeHMA M UX QapMalleBTHUUECKM IIPMEMJIEMHE COJIM MOTYT
OBITE OOHAapPyXeHH BMeCTe C IPpyT'MMM EBelleCTBaMM, TakKMUMMM KaK BoHa U
pacTRoOpUTeNM (HaopuMmep, TUOPaTsH UM COJILBATH), WJIM MOTYT OHTH
BHIIEJIEHH .

B HEKOTOPHX BapMaHTax pealMzalui MU300peTeHUs COoeIVHEeHUS B
COOTBETCTBUM C IOaHHEM M300peTeHVeM WM UX COJIUM [ABJLITCS, IIO
CVYIIECTBY, BHIIEJIEHHBIMH . Ilon "110 CVIIECTBY, BHIOeJIeHHEIMI"
IoIpa3yMeBanT, UTO COedMHeHMe SABRJIAeTCHA I[I0 MeHblle Mepe YaCTUUHO
WM CYIIeCTBEHHO OTIeJIeHHEM OT Cpene, B KOTOPOM OHO  OBJIO
obpaszoBaHOo MM OOHapyXeHO. UYacTuUUHOe pa3dejleHMe MOXeT BKJUATLh,
HaOpyMep, KOMIIO3MLMI, OOOTaleHHYD CcoelIVMHeHMeM B COOTBETCTBUM C
IOaHHEM M300peTeHMeM. CymecTBeHHOe pa3nejleHMe MOXeT BKJIOUATh
KOMIIOBUIIMM, CcoIepXamue II0 MeHbIled Mepe okoJo b50%, 1o MeHbIEN
Mepe okoJio 60%, mno MeHbmEM Mepe okoJio 70%, IO MeHbBIIEW Mepe
okoJio 80%, mno MeHbmey Mepe okoJio 90%, 1[I0 MeHBIEeM Mepe OKOJO
95%, 1O MeHBIIEM Mepe OKOJIO 97% MM IO MeHbIleM Mepe OKoJIO 99% 1o
Macce COeOMHEeHMM B COOTBETCTBMM C MHOaHHHM WK300peTeHMeM WM UX
coJiemn. Crioco®rl  BHOEJEHMA COEeOMHEHMSA UM WMX COJM  ABJAKTCH

CTaHIOapTHEIMM B OaHHOM 00JaCTM TEeXHUKM.

dpaza "dapMalleBTHUUECKM IpMeMJIeMb" OIpUMMEeHSoT B ITaHHOM
DOKYyMEHTEe nJ1sg oBo3HaAUeHUA Tex CcoeIMHeHUl, MaTepraJioB,
KOMIIOBULIIUM  ¥/WMIM  JIeKAapCTBEHHEX  QOopM, KOTOPHE, B paMKax

OOOCHOBAHHOTO MEOUUMHCKOIT'O 3BaKJINUeHWUSd, IIPUI'ONHE OJIS I[IPVMMEeHEHUHA
B KOHTaKTe C TKaHAMM UYeJIOBEUeCKOI'O CylleCTBa M XMBOTHHX 0e3
Ype3MepHOM TOKCUUHOCTM, pasdpaXeHud, aJlJIepTUUecKOoM peaKUuM WINn
IpyTou PO OJIEMEL VI OCJIOXHEHUS, Copas3MepHOTI O Pa3zyMHOMY
COOTHOmMeHM© "moJb3a/puck”.

BrpaxeHrs "TemIepaTypa OKpyXawmel cpeIe" ¥ "KOMHaTHad
TeMllepaTypa", Kak I[IpMMeHAIT B HDaHHOM HOOKYMeHTe, WM3BEeCTHH B
DaHHOM 0OO0JlaCTM TeXHMKM, M, B LeJIoOM, COOTBETCTBYET TeMIepaType,
HallpMep, TeMIepaType peaKUuuu, TO eCThb OKOJIO TeMIepaTyps B

IIOoMEemeHMM , B KOTOPOM npoBooAT peakrumo, HallprMep, Inpn
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TeMIIepaType oT okojyio 20 °C mo okxoJjio 30 °C.

IHaHHOe ns3obpeTeHre Takxe BKJIOUAET bapMalleBTUUECKUA
IpUeMJIEMEIE COJIM COEeIMHEeHMM, OIMCaHHHe B ITaHHOM JIOkyMeHTe. Kak
IIPMMEHAIT B IOaHHOM INOKyMeHTe, "dapMalleBTHMUECKM IIpueMJieMble coJm”
COOTBETCTRYIT IPOMUBBOMNHHM PACKPHTHX COeOVWHEHUM, IpUUeM MCXOOHOe
coeIMHEeHMEe MOIMOUUMPYIOT C IIOMOmMBI IIpeo®pasoBaHMUA CylleCTBYyIEN
KMCJIOM WMJIM OCHOBHOM (QVHKIMOHAJLHOM TPYNIH B ee (opMy COJIM.
IIpuMeps  dbapMalleBTUUECKM IIpMeMJIeMHIX COJIe¥ BKJoYalT, HO 06e3
OTPpaHUUYEeHVs UMM, COJM MMHEPAaJbHHEX WIM OPTaHWUYEeCKMX KUCJOT
OCHOBHHEHX OCTATKOB, TaKMX KakK aMMHH; [eJIouM WM OpTaHudYecKHre
COJIM KMCJIHX OCTaTKOB, TakKMUX Kak KapOOHOBHE KUCIJIOTH,; ¥ TOMY
nomoBHoe. dapMalleBTHUUECKU IpUeMIIeMEE coJu 1o DaHHOMY
n300peTeHUn BRJIOUAIT OOHUHEE HeTOKCUUHEE COJIM  MCXOOHOTO
coenuHeHUS, oBpas30BaHHHE, HanpuMep, nus3 HEeTOKCUUHEIX
HeOopTaHUUeCKUX WUIIA oOpTaHuueCKUX KMUCJIOT. dapMalleBTUUECKU
IpUeMJIEMEIE COJIM IO IaHHOMY WM300pPeTeHMI MOTYT OHTL CHUHTEe3UPOBAaHH
13  MUCXOIOHOTO coenuHeHUs, KOTOpoe CONEepPXUT OCHOBHYK WU
KMUCJIOTHYD OQYHKUMOHAJIBHY TPYNNYy OOBUHEIMY XMMUUECKMMM CIocoOaMu.
Kaxk mnpaBmjio, TakKue COJM MOTYT OHTH I[IOJIYyUYeHH IIyTeM peaKLUuu
CBOOOOHEIX KUCJBEIX WJIM OCHOBHHX (QOPM YKa3aHHHX COeOUHEHUN CO
CTEXVMOMETPUUECKMM KOJIMUECTBOM IIPUEeMJIEMOTO OCHOBAaHUSA MM KUCJIIOTH
B BOIe WM B OpPITaHMUeCKOM pacTBOPUTeJle, WJIM B CMeCH OBYX; Kak
NpaBUJIO, HEeBOIHHE Cpenl, TakKue Kak »odup, >TUlaleTaT, CIUPTH
(HammpuMep, MeTaHOJI, BTaHOJI, WM30MNPOoMIaHOJ WIM OyTaHOJ) WU
aleTOHUTPMII (MeCN) ABJIAITCSA NpenrnouTUTeJILHEIMA . CrimMcku
IIOOXOI AMUX coJyen [IpUBEEHE B Remington's Pharmaceutical
Sciences, 17t Ed., (Mack Publishing Company, Easton, 1985), p.
1418, Berge et al., J. Pharm. Sci., 1977, 66(1l), 1-19, and in
Stahl et al., Handbook of Pharmaceutical Salts: Properties,
Selection, and Use, (Wiley, 2002).

B IJaHHOM JOKYMEHTEe MOTWYT OBITE IIPVMIMEHEHEL cJlenyroumre

abbpeBUaATYPH : AcOH (yrcycHasda KMcJoTa) ; Ac20 (YKCYCHBIM
AHTUOPKIL) ; BOIOH. (BOOHEDML); aTM. (aTMocdepHHl (Ee)); Boc (TpeT-
OYTOKCUKAPOOHWII) ; BOP ( (BenzoTpMazoJ-1-

WJIOKCU ) TPUC ( AMME TUJIaMUHO ) POCHOHM S rexkcadTopdochdarT) ; VI



33

(ymmpeHHen) ; Cbz (rkapd®okcubeH3MJ); pPaccd. (pacCuMTaHHEM) ; I
(oy6JieT) ; oo (ony6JjieT oyoBJeToB) ; DBU (1,8~
orazabmumkio [5.4.0]yHoexk—7-eH) ; IOXM (mnuxjopMmeTaH); DIAD (N, N'-

ouMsonponuia3ugonukapbokcumnar) ; DIEA (N, N-OIMM30NPONUIIDTUIIaMAH) ;

DIPEA (N, N-IUM30NPONUIIR TUIIaM/H) ; DIBAL (Tmopwuno
oum3o0yTuiIajioMMung) ; IOMOA (N, N-pumetundpopmammzn),; Et (sTmia);
EtOAc (pTMIaneTaT) ; KOX (KOJIOHOUHad oQJusum-xpoMaTorpadmud); T

(rpaMmMm (HI) ) ; u (uac(w)),; HATU (rexcadropdocpar N, N, N', N'-
TeTpaMeTuJI-0- (7-a3abeH30TPpHAaR0JI~1—WJI) YPOHUSA) ; HC1 (congHasa

KucJjoTa) ; BOXX (BEHCOKOZ(POEeKTMBHAA XMIOIKOCTHad xXpoMaTorpadus); I

(repu) ; J (KkOHCTaHTa B3auUMOOeNCcTBUA) ; KXMC (XMOKOCTHAaHA
XpoMaToIpadusa -  MaCC-CIEeKTPOMEeTPHUA) ; LDA (IMV3OoIpONMUIaMUT
JINTUSL) ; M (MyJIb TUILJIET) ; M (MOJIAPHEM) ; mCPBA (3-
XJIOpHepokCcubeH30MHasas KucJjoTa),; MS (Macc—-crnekTpoMeTpud) ; Me
(MmeTwmI) ; MeCN (alle TOHUTPWI) ; MeOH (MeTaHoOJI) ; MT
(MM TpamMM (BI) ) ; MMH. MMHYTa (B)); MI (MWLIWIMTPE (BI) ) ;  MMOJIb
(MMJIJIMMOJIB (1) ) ; H (HOpMaJIbHEIM) ; HM (HAHOMOJIAPHEM) ; AMP
(CmexkTpoCKONMUA AOEPHOTO MarHUTHOTO pes3oHaHca) ; OTt

(TpudTopMeTaHcynbdoHaT) ; Ph (benHms); mM (IMKOMOJIAPHEM) ; RP-B3IXX
(obpameHHO-Daz0oBasg BHCOKODOOEKTUMBHAS XUIOKOCTHaA XpoMaTorpadusd) ;
C (cuHTIIET) ; T (TpurieT NI TPETUYUHEN) ; TBS (TpeT-
OY TUIIOAMME TUJICUJINII) ; TpeT (TPpeTUUHHM); TT (TPpUILJIeT TPUILJIeTOB) ;
TOK (TpUdTOPYKCYCHasd KUCIOTa) ; TT'® (TeTparnmpodypaH) ; MKI
(MMKpOTPaMM (Bl) ) ; MKJ  (MUKPOJIUTP (BI) ) ; MKM (MMKPOMOJISPHEM) ; %
Macc. (MacCOBHM IPOLEHT) .

CHMHTEZS

CoeIMHEeHMS B COOTBeTCTBUM C IaHHEM H300peTeHUMEeM, B TOM
upcJie UMX COJM, MOXeT OBTbH I[OJYYeHH C TI[IPMMeHeHVeM W3BeCTHHX
CriocoBoB OpPraHMUYecKOTO CHHTe3a MM MOT'YyT OHTb CUHTE3VMPOBAHH B
COOTBETCTBUKM C JIOOBIM M3 MHOTOUMCJIEHHBX BO3MOXHHX IIyTel CHUHTe3a.

PeakllMM IIOJIYYEeHMS COeOMHeHMS B COOTBETCTBUM C IOaHHHEM
n3o00peTeHueM MOTYT OBITE oCyleCcTBJIEeHH B IOOXOI AMMUX
PAacTBOPUTEJIAX, KOTOPHE MOTYT OHTEL JIeT'KO BHOpPaHH CHelMaJMCTOM B
OaHHOM  oBJlacTM  TexXHMKM  OpTaHMUecKOTO CUHTEe3a. Nogxonamuye
PacTBOPUTENM MOTYT OHTL, I[IO CYIEeCTBY, MWHEPTHEMM K MCXOIOHBM

MaTepHraljlaM (peaPeHTaM) 7 IIpoMeXxy TOUHEIM IIponoyKTaM M I
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TeMIIepaTypax, IIPpM KOTOPHX peaKUMM I[IPOBOINAT, HalpUMep, IIPpU
TeMIlepaTypax, KOTOPHE  MOTYT BapbUPOBATHCH oT TeMIIepaTypPH
3aMep3aHusag pacTBOPUTENA OO TeMIepaTyph KUIIEHUS pacTBOPUTEJIL.
ODaHHad peakKUusa MOXeT OBTH OCYIEeCTBJIeHAa B OIOHOM pacTBOpUTEJIE WMIIU
cMecu u3  0OoJlee UeM OOHOTO PpacTBOPUTENA. B 3aBUCHMMOCTU OT
KOHKPETHOM CTaluM peakluuy, CclelMraJlMCTOM B OaHHOM o06JlacTM MOTYT
OHITH BHOpPAHE IoOxonamuye oJis KOHKPETHOM cTamum peaxkuun
PacTBOPUTEIM .

[IoJlydyeHVe COeIMHeHUM B COOTBETCTBMM C ITaHHBEM HK300peTeHUeM
MOXeT BKJIOUATE 3allUTy M CHATHME 3allMTH Pa3JIMUHHEX XUMUUECKUX
TPYyII. HeoBxoOoMMOCTh 3alTH u CHATHUSA 3alTH u BEIOOP
COOTBETCTBYKIEN BallMTHOM TPYIIE MOTYT OHTbL JIEDKO OlIpeleJIeHEH
crieuMaJMCTOM B IOaHHOM 006JacTM TexXHMKM. XMMMS SallMTHBEX TITPYIIN
npuBelleHa, Hampumep, B P. G. M. Wuts and T. W. Greene,
Protective Groups 1in Organic Synthesis, 4t Ed., Wiley & Sons,
Inc., New York (2006), xoTopasd BKJOUeHa B IaHHHM IOKYMEHTE B
KauecTBe CCHJIKM BO BCeM CBOeM IIoJIHOTe.

CoenuMHEeHUS B COOTBETCTBUM C HOaHHBEIM M300peTeHMeM MOT'YT OHTH
[IOJIYYeHE, KaK IIoka3aHo Ha CxeMe I. IIpoOMexXyTOUHOe COeIOMHEHUue
(i), rme X! mpemcramBjseT cob®oi TajJoTeH, MOXeT OHThL COEeIMHEHO C
(ii), mme M npencrarjsgeT cobol OOPHYI KUCIOTY, OOPHBEM 20Up WIU
COOTBETCTByWMMM o0O0pa30oM 3aMeleHHEM MeTaJlJI, TakKoM kak Sn(Bu)g
Wi  7Zn, IpM CTaHOAPTHEX YCJIOoBMAX Cy3yKM WMIM CTaHOAapPTHEX
YCJIOBUSAX Cruiijie (HanpuMep, B NPUCYTCTBUU naJsulagmeBoro (0)
KaTajlM3aTopa, TaKoT'o kKakK TeTpakuc (TpubeHminbochdmy) nasyaaomi (0), u
OCHOBaHMA (HampuMmep, OMKapOOHATHOTO WM KapOOHaATHOT'O OCHOBAHMUA)
WV CTaHOApPTHHX YCJIOBUAX  Herwmmm (HanpuMep, B IIPUCYTCTBUU
najianmeBoro (0) KaTaln3aTopa, TakKoT'O KakK
TeTpakuc (TpubeHmunbochdmy) najgnaouii (0) , OIS IOJYUEeHUSI S3alMIeHHOTO
npomsBomHoTo (iii). BammTHagd Tpyldla (HaopuMep, P OpeOcTaBJIgeT
cobom Tosmam wmau SEM) MOTyT OHTH yHOaJIeHH [IpUM CTaHOapTHHX
ycJaoBuAxX (HanpuMmep, NaOH 0Jig CHATMA 323allMTHOM TO3UJILHOM TPYINH U
TOK misa cHAaTusg SEM ) ¢ HOoJydeHMeM COeIOMHEeHUM B COOTBETCTBUM C
OaHHEIM M300peTeHreM.

B aJbTepHATMBHOM BapmaHTe, X! TajloreHcomepXamas TIpyIia

COeIMHEeEHNMA (l) MOXeT OBITE npeo@paBOBaHa B COOTBETCTBYKIIMM
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o0pasoM 3aMelleHHHM MeTaJll (iv) (HaopuMmep, M OpeAdcCTaBJISeT COOOM
B(CH)2, Sn(Bu)s miam Zn) a 3aTeM COeOMHEHa C TIeTepPOLUUKIIMYIECKUM
rajjoreHunoM (v) (X! mpemcraBjgeT coBoM TajJloT'eH) NIpPpU CTaHOapTHHX
yCcIoBuAxX Cy3yKM WM CTaHOAPTHHX YCIOBMAX CTuijle (HalpuMep, B
[IPUCYTCTBUA najulaguesoro (0) KaTaiamsaropa, TakKoIo Kak
TeTpakuc (TpubennabocodmH) najajganuii (0) u OCHOBaAHUA (HanpumMmep,
OMKapOOHATHOTO MM Kap®OHATHOTO OCHOBAHMA) WMIM CTaHOapPTHHEX
YCJIJIOBUAX Herummm (HanpuMep, B NPUCYTCTBUU najianreroro (0)
KaTajaM3aTopa, TaKoTro KkKak TeTpakuc (rpupeHmabocdbmu) najmagui (0),
OJIS IIOJIYYEeHMS 3allMlleHHOTO IIPOM3BOIHOTO (i1ii), C KOTOPOIO MOXET
OBHITL yIOajleHa 3allMTHad Tpyldla »OJg I[DoJYyYeHMsS COoeldMHeHUM B

COOTBeTCTBMM C IOaHHEBEIM MSO@peTeHMeM.

Cxema I
R : =3
PL R4 Cryzyeo sumt Crame, Y N RS W M
- RE ot Hervmme - : -
?A somt Hersmime __R?ﬁv Rgﬂﬂmwemmmmzijy
WﬁLy Re M R - R
R ’
xi Z
i ;- N e
R \ =3
5 P
Ui Dopuvra I
Metanmposariie
[PeaKIILT COHMETAHITA
R¥ Rd Cyrayrar yom Creuze,
|{| RE Herpmmnr
5
Ry RE
=3 i

CoenMHEeHMS B COOTBETCTBUMM C HACTOAMMM M300peTeHMeM MOTYT
OBITL IIOJIYUEeHE, Kak IokasaHo Ha CxeMe II. HuTpodeHos (i) MOXeT
OHTE TaJIOTEeHMPOBAH C IIOMOWBI TMIOOXOIOAMMX peareHTOB, TaKMX kKak N-
XJIOPCYKUMHYMAL, N-OpOMCYKUMHUMMMI, Brz WM N-MOOCYKUMHUMMI OJIS
[IOJIYUeHMd TaJIoTreHuna, roe  Xi=C1l, Br wm I, M IIOCJIeOyrliee
BOCCTAHOBJIEHME HUTPOTPYIINE B CTaAaHIAPTHHX YCIOBMAX (HanpuMmep, Fe
WA Zn) MOXeT IpUBEeCTU K IPOMEXY TOUHOMY aMMHY (ii) .
AnxugupoBaHme (ii) ¢ momomeio X2C (=0)C (RIR2)-Br (iii), rme X2 is
Ci-4 aJIKOKCH, TakoM KakK BTOKCHU, C IpUMEeHEeHUeM CTaHIOapTHEX

yCJ'[OBT/[ﬁ AJIKVMIJIMPOBAHMA MOXeT ITabBaTb HpOCTOﬁ S@Mp, KOTOpb]:\VJI MOXeT
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LIMKJIM30BaTLCI 1n situ wWIM OpM HaTpeBaHUMU, C TIIOJIYUEHUMEM
OULMKINUECKOTO MIPOM3BONHOTO (iv). B aJlbTepHaTMBHOM BapuaHTe,
auuIMpoBaHMe amMmMHa  (ii) c nomompbid BrC=0CR!R2-Br (iii) 1npwu
CTaHOAPTHEX YCJOBMAX alUMJIMPOBAHMA MOXEeT IaBaTh aMMI, KOTOPHM
MOXEeT ULIMKJIM30BATLCA I1In Situ WMJIM [OpM HaTpeBaHUM, C I[IOJIyYeHMeM
BULIUKIMYECKOTO IMpoM3BomHOTO (iv). Ilocjie HOONOJIHUTEJILHOM CcTaluu
N-aJIKMWIMpOBaHMA mOJIS BBeOeHus R3, coemmHenus (IV) MoOTyT OHTBH
COeIOMHEHE C I[IPOMEXYyTOUHBMM COeIMHeHMAMM (V), Toe M OpencTaBJIgeT
cobor OOPHYI KUCJIOTY, OOPHHM 20MPp MJIM COOTBEeTCTBYINIMM OOpa3oM
3aMelleHHB MeTallJl, TakKo¥ kak Sn(Bu)s4 MIM 2Zn, OpM CTaHOAaPTHHX
ycJoBuax Cy3yKM WMIM CTAHODAPTHHX YCIOBMAX CTUiJie, Kak yXe
YIIOMMHAJIOCE BHINE, C IIOJYUEeHMEM 3allMMeHHOTO NpoM3BOOHOTO (vi). B
aJIbTEPHATMBHOM BapMaHTe, BBeIeHMe R3 C [IOMONMBD AaJKUJIMPOBAHWUSA
MOXeT OBTHL BHIIOJIHEHO IIOoCJie o0pa30BaHMA MIPOM3BOOHOTO (vi) .
HanpuMmep, oupuooH (vi) MoxeT OHBTHL aJIKMJIMPOBaH IIpMBeIeHMEM B
KOHTakT C R3-X!, rme X!=rajgoreu (Br, Cl wmium I), M OCHOBaHUEM,
TakMM Kak TpusTtuigaMmuH, NaH wmiam NaxCOz, a 3aTeM IIPOBOLOAT CHATHUE
3alliTE B CTAHODAPTHHEX  YCJOBUAX (HanpuMep, NaOHnJig CHATUSL
3allMTHOM TO3UJIBbHOM Tpynnu ¥ TOK mnuga cHatus SEM) C [OOJIyYeHMEM
COeIMHEHVM B COOTBETCTBMM C IaHHHM M300peTeHMeM (vii).
HeoBs3aTeJIbHO, BOCCTaHOBJIeHMe kKapboHuJa (iv) C IIOMOMBLIO
BOCCTaHaBJMBaKIerro al'eHTa, TaKor'o Kak ©0opaH, C I[IOCJenOyolrM
aJIKMJIMpOBaHuMeM ¢ IoMomblo R3-X! M ocHOBaHMA MOXeT HOaBaTh
COeIMHEHVS B COOTBETCTBMM C HOaHHBIM M300peTeHreM (ix). JaHHBeE
COoeIMHEeHMS MOTYT OHTb COeIMHEeHH C (V) [OPM CTaHOapTHHX YCJIOBUAX
Cy3yKHU I CTaHIOapTHEIX YCIJIOBUAX Cruijie oJjidg [IOJIYUEeHU S
S3allUIEeHHOTO IMIPOUM3BOOHOTO, C KOTOPOTO MOXeT OHTE BIIOCJEICTBUU
CHATa 3allMTHasa TIpylla B CTaHOaApTHHX YCJIOBMAX C IIOJyUYeHUEeM
COeIMHEeHUM B COOTBETCTBMM C IaHHHM M300peTeHMeM (viii).

Cxema II
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CoelMHeHMSA B COOTBETCTBUMM C HACTOANMM WM300peTeHUMeM MOTYT
OHITE OO0Opas30BaHEl TakKuMM oO0pa3oM, KakK I[IOoKa3aHo Ha Cxeme ITT.
HurpocoenmHeHne (i) MOXeT OHTH TaJlIoOTeHUPOBAaHO C  IIOMOWBLIO
MNOOXOIOAMNX peareHToOR, TaKmUx Kak N-XJIOPCYKUMHUMNAL, N-

GpOMcyKLI,MHMl\IVII[ MJIn Br2 MJIn N‘ﬁOHCVKU,MHMMM,H OJIA ITOJIYUEeHNMA

raJoreHuna, roe X1=C1, Br MJIn I. [lpuBeneHue B KOHTAaKT
HUTpOTaJIOTeHnIa (ii) CO CJIOXHHM 2QUPOM (iii), TakMM Kak
RO2CCRIR2-Y! (rme R 1mpencraBjasger cobomm  Ciga  adgkmyg  0mo Yl

npencraBiageT cobor OH wmim NR1?), MoxeT @maBaTh I[IPOMEXYTOUHOE
HUTPOIIPOU3BOOHOE, KOTOpOe TIIPpM BOCCTAHOBJIEHUMM HUTPOTPYIIIE B
CTAaHOAPTHEX YCJIIOBUAX (HanpuMep, Fe wmmm 7Zn) MOXeT IaBaThb
COOTBETCTBYWIUIM aMrH, KOTOPHM MOXET 3aTeM LMKJIM30BaThLCS 1in sSitu
MW TIPU HaTrpeBaHUM, C I[IOJYyUYeHUMeM OUIUKINUEeCKOTO IIPOUM3BOOHOIO
(iv) . IlpoMexyTouHOe coeamHeHMe (1iv) MoxeT OHTL coedMHeHO C (V),
roe M mOpencraBJageT coboM  OOPHY KUCJIOTY, OOPHEM 20Up WK
COOTBETCTBYIIMM OOpa30M 3aMelleHHHM MeTaJlJl, TakKoM Kak Sn (Bu)s
WJin Zn, OpyM CTaHIOaApPTHHEX YCJOBMAX CY3YKM WIM CTaHOapPTHEX
ycJaoBuAx CTuijle C T[oJIydeHMeM 3allMlleHHOTO I[IpoM3BOoIOHOTO (vi).
[IupunoH (vi) MoxeT OHTL aJKMIMPOBAH IIpMBeIeHMeM B KOHTAKT C R3-
X! rme X1=Br, Cl miuum I M OCHOBAHMEM, TaKMM KaK TPUDTUIIAM/IHOM,
NaH wmam NazxCO3. BaTeM yOaJleHMe 3allMTHOM TPYINE MOXeT OHTh

InpoBeleHO B CTaHIOAPTHEHX YCJIIOBMAX C TIIOJIYUEHNMEM COeIMHEeHUM B
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COOTBETCTBMM C HOAHHEM M300peTeHMeM (vii).

HeobsazaTeJIbHO, coeIMHeHne (iv) MOXeT OBEITH CIiepeBa
AJIKMJIMPOBAHO C Iomombio R3-X1,  =zarem coemmuHeno ¢ (v), IHOpu
CTAHOAPTHHX YCJIOBUAX CY3YKM MM CTAHOAPTHHX YCJIOBMAX CTuUiie, C
IOJIyUeHMEeM  3BallMeHHOTO  MNIPOM3BOOHOTO (vi) . BaTeM yIOaJieHue
3aMUTHOM TPYINE MOXeT OHTL IIPOBeOeHO B CTAaHIOAPTHHX YCJIOBUSAX C
IIOJIyUeHeM COeOMHEeHUM B COOTBETCTBMM C HOaHHBEIM M300peTeHreM
(vii). BoccTaHOBJIeHMEe KapOOHMJILHOM I'PYIIIEH (vii) C IIOMOUIBIO
BOCCTaHaBJIMBawmero aleHTa, Takoro Kak ©OopaH, MOXeT »IaBaThb
CoeIMHEeHMS B COOTBETCTBUM C IaHHEIM M300peTeHmMem (viii).

Cxema ITIT
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[TpoMeXYy TOUHHE COeIVHEeHU A OJIA [OJIYyUYeHU A CoeInIMHEeHUN B
COOTBETCTBUM C HACTOAINMM H300peTeHMeM MOT'yT OBTH IIOJIYUEeHEH, Kak
nokas3aHo Ha Cxeme IV. TuodbeHosn (i) wMoxeT OHTH aJKUIMPOBaAH C
nomMomeln RPIXD  (pme X1=Br, Cl wmmm I) ™ OCHOBaHMe, Takoe Kak
TpusTUIaMuy, NaH wmim NaxC03) ¢ [OoJydeHMeM THoRdupa, KOTOPHM
MOXeT OBETL OKMCIJIEH C IIOMOUBI MOOXOOAIerO pealeHTa, TaKoTo Kak
mCPBA winm  Hx02, wWiIM IUOKCHUPpaHa, OJIA TIOJIydeHMAa CcyJabdorcuia,
KOTOPHM MOXeT OBTL IOINOJHUTEJLHO OKMCJIEH C IIOMOMLID OKUCIUTEJIS,
Takoro kak mCPBA wmiau H202 MM OMOKCHpaHa, OJA [HOJYYeHusa CyJbdoHa
(i1) . CyJbpoH (1i) MOXeT OHTBb [NIPOHUMTPOBAH B CTaHIOapTHHX
ycJoBuax (HamnpuMep, HNO: ¢ wmim 6e3 kaTaamszaTopa Fe wmiam H2S04)
OJIg IOoJydeHusa HUTpodpeHoJsa (iiil). CoeamMHeHMS B COOTBETCTBUMU C

HaCTOAIIMM I/IBO@peTeHMeM MOTWYT OBITE CUHTESVMPOBAHE nus
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IPOMEXYTOUHEX  COeOMHEeHUM (1ii) C MCIIOJIBL30BaHmMeM CIocoBoB,
ONMCaHHEIX BCxemMe 11.
Cxema 1V

R
S0,R™  Hurpopame QoM. S0,R
RS HO™
(i)

_gH 1. Amormposamg: ¢ RBx!

Re 2 Owmcrerme “R®

CoeOMHEeHMS B COOTBETCTBUM C HACTOAMMM M300peTeHMeM MOTYT
OHITE IIOJIYUEHE, Kak IokasaHo Ha Cxeme V. ImaHodeHoJ (1) MoOxeT
OHTHE BOCCTAHOBJIEH C IIOMOMBI TIOOXOIOAMMX pPeareHTOB (HalpuMep,
LiBHs miam ©OopaH) OJg IIOJyYeHMs aMMHOB (ii), KOToOpbHe MOTYT OHTH
AlUMJIVPOBAHHE, apPWJIMPOBAHHE WM AaJIKMJIMPOBAHHH I[PV CTaHIOapTHEX
YCJIOBUAX. B aJbTepHATMBHOM BapuaHTe, LIMaHopeHOJ (1) MoxeT OHTH
BOCCTAHOBJIEH IO aJibIOeruna (v) C TIOMOINBK BOCCTAaHAaBJIMBAKINX
peareHToR, TaKmUx Kak DIBAL, a 3aTeEM BOCCTAHOBUTEJIEHOTO
aMMHMPOBaHMSA B CTaHIapTHHX YCIOBUAX (HanpuMep, NaCNBHsz, HNRR,
TIe KaxIOuli R He3aBUCHMMO IIpeIcTabjsgeT coboyr, Hanpumep, Ci-s
ankmi, -C(=0) (Ci-¢ aJKWJI), LUKIOCAJIKWI, TeTepOLUUKIIOAJIKWUII, apui,
reTepoapusl WM MX 3aMelleHHBHE I[IPOMBBOIOHEIE UM TOMY I[IOIOOHOE)
OaraJlO aMMHONPOM3BONHOe (1ii). Anpmerun (v) MOXeT Takxe OHTb
AJIKUIIMPOBaAH B CTaHOAPTHHX YCJOBMAX (HaIpMMep, pPeaKTuB I'pPUHBApPa
bopmysier R-MgX?! (Xl=rajioreH)) IJg OOJyYeHMA cCcOuUpTa (vi), KOTOPHM
MOXeT OBTEL IIpeBpalleH B YXOOAMYKR TPYIINY, Takylnh Kak Me3ujJaT u
3aMeleH aMMHOM, HNRR, oJjida IoJIyueHud IIPOM3BOIHOTO (1ii) .
OOMOJIHUTEJIbHO, LMaHobeHOJ (1) MoOXeT OHTH I'MIPOJM30BAH IO eTo
Kap®oOHOBOM KMCJIOTH (iv) ¥ 3aTeM coeIMHeH C ammHOM, HNRR,
VCIIOJIb3Y S CTaHIapTHHE aMMIHBEE CBA3YIMMEe aTleHTH (Haopumep, HBTU,
HATU wym  EDC) OJI94 IIOJIYUYeHMAa  aMupa (vii). CoeoMHeHMS B
COOTBETCTBMM C HaACTOAMMM M300peTeHMeM MOTYT OHBTE CUHTE3UPOBAaHH
M3 IOaHHHX TI[IPOM3BOIHEX HUTpobeHoJsla (i-vii), ¢ wMCHOOJL30BaHUEM
CIIOCODOB, OIMCAaHHEX B Cxeme I1.

Cxema V
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CoenMHEeHMS B COOTBETCTBUMM C HACTOAMMM MW300peTeHMeM MOTYT
OHITEL TIIOJIYUEHH, KakK I[IoKa3aHo Ha CxeMe VI. TajoreHMIcoIepXxallee
IpousBOOHOEe (i) MoxeT OHTL COedIMHeHO ¢ M-R3, Tme M mpeIcTaBJIgeT
cobor OOpPHYI KUCIOTY, OOPHEM 30MP WMJIM COOTBETCTBYKMIMM OOpa3oM
3aMeleHHE MeTalJlsl Sn(Bu)s mam Zn—- R° OpM CTAaHIAPTHHX YCJIOBUAX
Cy3yKHu VI CTaHIapTHHX YCJIOBUAX Cruiiie C [IOJIYUYEHUEM
IIPOMB3BOOHOTO (ii). M-R> wmMoxeT Takxe OHTbL aMMHOCOIEPXallM
TeTepOoLUKJIOM (T'Ime M mnpencrTarjgeT cobol H u mpucoelIMHeH K a30Ty
aMrHa TeTepolmMkJa R9) C nOpucoemMHeHMeM K TajJoreHuny (i),
KOTOPpOE OCYIEeCTBJISOT C I[IOMOIBI HaTl'peBaHMA C OCHOBaAHMEM WM IIPU
YCJIOBUAX ByxBaJbOoa—-XapTBuUra (HanpuMep, B IPUCYTCTBUA
najyianmeBoro (0) KaTalnu3aTopa, TakKoTO Kak
TeTpakuc (TpubeHmundpochdmy) nasgaaomi (0) , " OCHOBAaHUA (HanpuMep,
AJIKOKCHUIOHOT'O OCHOBaHMA) ) OJI  TIOJIYyUYeHMHA  [IPOM3BOIOHOTO (1i) .
CoenMHEeHUS B COOTBETCTBMM C HACTOAMMM M300peTeHMeM MOTYT OBTH
CUHTes3MpOBaHE u3 (i1li) ¢ uCHoJbL30BaHMeM CIOCO0OO0B, OIMCAHHHEX B
Cxeme IT.

Cxema VI
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[IpoMexy TOUHHE CoeIMHeHusa  OJd  I[IOJIYYeHHuSd COeIMHEeHUM B
COOTBETCTBMM C HACTOAMMM M300peTeHMeM MOTYT OBTE IIOJIYUeHH, Kak
noka3aHo Ha Cxeme VII. IIlpou3BOOHOe nUpuIimiaa (i) MoxeT OHTH
IpMBEeOeHO B KOHTaAKT c 1, l-guMmeToxkcu-N, N-OMMeTHUIMETaHaAMMHOM IJIA
[IOJIyYeHU g oJiedpmHa (ii). BoccraHoBJIeHKE HUTPOTPYIIIIEL B
CTaHIOapTHHIX YCJIOBUAX (HanpuMep, Fe VI Zn) oaer
AMMHOCOEeIMHEHME, KOTOopoe MOXeT LIMKJIM30BATLCA In Situ WiIM IOpu
HarpeBaHuUM, C IOoJyuyeHMeM OMUUKJIMYECKOTO IMpoM3BOOHOTO (iii).
AMyHO Tpymona (iii) wMoxeT OHTEL 3BamMlleHa DOOXOOANEN 3BallMTHOM
Tpynnou P, rTne, HalOpuMmep, P nOpencrapjasgeT cobo¥ Tosmia miam SEM, B
CTAHOAPTHEX  YCJIOBUAX (HanpuMep, TOoRMII-Cl wmim  SEM-C1) OJIis
[IOJIYUYEHM S 3allMIIeHHOTO TI'eTepoluKIia (iv) . KUCJIOTHHM TUIPOJIMUS3
hupa ¥ aJKMIMPpOBaHME aMmuIa C TIoMombilo R7-X1 B CTaHOAapPTHHX
YyCJIOBUAX (Dme Xl=rajioreH) ¥ OCHOBaHMUA, TaKOT'O KakK TPUSTUIIAMUH,
NaH mam Na2C03) MoxeT maTb OUMPMAOH (V). IllpeBpameHue OpoMmma (V)
B MeTaJ (HanopuMmep, M mnpencraBjasgeT cobo¥ B(OR)2, SnRs, Zn) B
CTAHOAPTHHX YCJIOBMAX MOXeT OaBaThk I[IPOMEXYyTOUHHE COeOMHEeHUS
(vi). CoemmMHeHMS B COOTBETCTBUM C HACTOAMMM M30OpPEeTeHMEM MOTYT
OBITEL CUHTE3UPOBAHHE M3 (Vi) C MCIOJb30BaHMEeM CIOCODOB, ONMCAaHHEX
B Cxeme I-III. (Takxe cmoTpm WO 2013/097601, cTtp. 92),

Cxema VIT
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[TpoMeXy TOUHHE COeIMHEeHMS  OJ4  I[IOJIYYeHHuSd CoeIMHEeHUM B
COOTBETCTBMM C HOaHHBEIM MW300peTeHMeM MOT'yT OHTH IIOJIYyUeHH, Kak
noka3aHo Ha CxemMe VIII. IIpoM3BOOHOe nOupuImMia (1) MoxeT OHTH
AJIKMIIMPOBAHO ¢ IoMombid R7-X! B CTaHOapTHHX YCJOBMAX (Tme X!1=Br,
Cl mim 1) M OCHOBaHMSA, TaKoTI'o Kak TpuaTwmiammvH, NaH wmiam Na2CO03)
OJIS IOoJIyYyeHMs OUpuOoHa (1i). BoccTaHOBJEeHMEe HUTPOTPYHINHE (ii) B
CTAaHIOAPTHHEIX  YCJOBUAX (HanpuMep, Fe wmmm Zn) MOXeT IaBaTb
aMMHOCOEeIOMHEHME, KOTOpOoe B VYCJIOBMAX pPeaKUUMM C aMUJIHUTPUTOM
MOXEeT LIMKJIM30BATLCA Iin Situ WIM OpM HarpeBaHUM, C IIOJIyYeHUeEM
BULIUKIIMYECKOTO IMIPOM3BOOHOTO (1iv). I'eTepOolUKJIMUECKMM aMuH (iv)
MOXeT OHTL 3amuieH DOOXOINAMeY 3BallMTHOM TPYINOM B CTaHIapTHHX
YCJIJIOBUAX (HanpuMep, TOB3MII-C1l WJIIN SEM-C1) oJjida IIOJIYyUYeHM A
3alMeHHOTO TeTepolMKJa (V) . IlpeBpameHue Opommuma (v) B MeTasl M
(HanpuMep, M mnpencraiBjsgeT cobolm B(OR)2, SnRsz, 2Zn) B CTaHIAPTHHX
YCJIOBUAX MOXeT OaBaTb IIPOMEXYyTOUHHE coeIMHeHusa (vi). CoeaMHeHUS
B COOTBETCTBUUA c HaCTO AIUM nz3obpeTeHUEM MOTYT OHITEL
CUHTE3UPOBAHE n3 [IPOMEXYTOUHOTO COeIMHEHUS (vi) C
MCIIOJIL30BaHMeM  CIIoCcoB0o0B, OIIMCAHHEIX B CxemMe I-IT1T. (Takxe
cmoTpu, WO 2013/097601, ctp. 92).

Cxema VIIT
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IJ19 CcUHTe3a KOHKPETHHX COeIMHEeHMM, ofmMUe CXeMb, OIIMCaHHHEe
BHIle, MOTYT OHTL WM3MEeHeHH. Hanpumep, OPOOYKTH WMJIM MHTepMeIlMaTH
MOTYT OHTBH WM3MEHEeHH, nOJg ToTo, UTOOH BBECTHM OIpelesIeHHHe
OYVHKIMOHAJbLHEE TPYINE. B aJbTepHaTMBHOM BapMaHTe 3aMeCcTHUTesIU
MOTYT OHTL WM3MEeHeHH Ha JIOOM 3Tale o00mMero CHUHTe3a C IIOMOMBLIO
CIIOCOBOB, M3BECTHHX CIHelUMaJMCTy B HOaHHOM o00JlacTM TeXHMKH,
HaopuMmep, KakK ONMCAaHO B Larock, Comprehensive Organic
Transformations: A Guide to Functional Group Preparations
(Wiley, 1999); u Katritzky et al. (Ed.), Comprehensive Organic
Functional Group Transformations (Pergamon Press 1996).

VcXOOHHE  MaTepuraliH, PeareHTH U = MHTEepMeOMaTH, CUHTE?S3
KOTOPHIX HEe OIMCAaH B JaHHOM INOKYMEHTe, SBJATCA JMOO KOMMEPUECKU
OOCTYIHEMY, WM3BECTHEMM M3 JUTEPaTYPH, JUOO MOTYT OHTL I[10JIYUEeHEH
C IIOMOWLI CHOCOOOB, WM3BECTHHX CHelMaJMCcTy B HaHHOM o6JjlacTu
TeXHUKN .

CrieuMajiMCT B IHaHHOM 00JIacTM TexXHUKM IJOJIDKeH IIOHMMAaThL, UTO
ONMCAaHHEE CHOCOOH He ABJSTCHS MCUepHHBallMMM CclIocof®aMmm, C
IOMOWBI  KOTOPHX  MOTYT  OHTDL CHMHTEe3MPOBAaHE  COeOMHEeHMS  IIO
HacTodmeMy M300peTeHMo, UM UTO MIHUPOKUM BHOOP CHUHTETHUUECKUX
OpTaHMYeCcKMX peakKUuM »OOCTyIeH OJd IIOTeHUMAaJLHO [IPMMEeHeHMS B
CHMHTe3e COeIMHeHUM B COOTBEeTCTBMM C ITaHHEM M300peTeHMreM.
CreumMajJuMcT B IHaHHOM 00JlacTM TexXHMKM 3HaeT, KakuM of0pa3oM
BHIOpPATL M OCYHNECTBUTL COOTBETCTBYIME CUHTETHUUECKME CIIOCOOH.
llogxomamye CIOCOOH CHUHTEe3a MCXOIOHEX MaTepUalloB, MHTEepMeOMaTOoB U

IIPOOYKTOB MOI'YT OBITH M,]IeHTM(bMLI,MpOBaHBI InocpelCTBOM CCHJIKM Ha
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JIUTepaTypy, B TOM UMCJIe CIpaBOUHHEHE MaTepMaJiEl, TaKue Kak:
Advances 1in Heterocyclic Chemistry, Vols. 1-107 (Elsevier,
1963-2012); Journal of Heterocyclic Chemistry Vols. 1-49
(Journal of Heterocyclic Chemistry, 1964-2012); Carreira, et
al. (Ed.) Science of Synthesis, Vols. 1-48 (2001-2010) and
Knowledge Updates KU2010/1-4; 2011/1-4; 2012/1-2 (Thieme, 2001-
2012); Katritzky, et al. (Ed.) Comprehensive Organic Functional
Group Transformations, (Pergamon Press, 1996); Katritzky et al.
(Ed.); Comprehensive Organic Functional Group Transformations
II (Elsevier, 2nd Edition, 2004); Katritzky et al. (Ed.),
Comprehensive Heterocyclic Chemistry (Pergamon Press, 1984);
Katritzky et al., Comprehensive Heterocyclic Chemistry II,
(Pergamon Press, 1996); Smith et al., March's Advanced Organic
Chemistry: Reactions, Mechanisms, and Structure, 6h Ed. (Wiley,
2007); Trost et al. (Ed.), Comprehensive Organic Synthesis
(Pergamon Press, 1991).

CriocOOr HIpHUMEHEHNUS

CoennHeHUS B COOTBETCTBUU c O aHHBEM nz300peTeHuEeM
IpeICTaBJAlT CcoboM MHIUOMUTOPpH OejnkoB BET wu, TakuMm oB0pasoM,
ABJIAITCHA I[IPUMEeHMMEIMM [OpY JiedeHUM 3aboJjieBaHUM U pPacCCTpPOMCTB,
CBS3aHHEX C AaKTMBHOCTBLI OejikoB BET. B cJilydae [IpUMMeHeHUH,
OIIMCAaHHBIX B IaHHOM HOOKYMeHTe, MOXeT OBTbL IIPpUMeHeHO Jimoboe U3
coeIMHEeHUM B COOTBETCTBMM C IaHHEM HM300peTeHreM, B TOM UMUCJe
JIb0OM M3 BapMaHTOB peaM3allM M300peTeHUd.

CoenrHeHMsS B COOTBETCTBMM C HaHHEM M300peTeHUEeM MOTYT
MHTUOUPOBATE OOMH MM OoJiee Oejkor BET BRD2, BRD3, BRD4 m BRD-
£. B HEeKOTOPHX BapMaHTax pealus3aluM U300peTeHMS COeOVMHEHUS B
COOTBETCTBUM C HOaHHHM M300peTeHMeM BHOOPOUHO MWHIUOUPYIT OIUH
i  OoJjiee OenxkoB BET, [O CpaBHEHMKD C IOPYTMM BapMaHTOM.
"CeJIeKTUMBHEM" O3HavaeT, UTO COeIOMHEeHMe CBAS3HEBaAeTCa C WK
MHITUOUpyeT OeJioK BET C BoJee BEICOKMM CPOICTBOM ZNJRZ!
50beKTMBHOCTLEID, COOTBETCTBEHHO, IO CPpaBHEHMI C KOHTPOJIEM, TaKuM
Kak Ipyron OeJioKk BET. Hanpuwmep, COeIMHEeHNsAa MOTYT OHITE
CeJIEKTMBHEIMM IIO0 OTHomeHMio K BRD2 OoJjpme, uyeM K BRD3, BRD4 wmu
BRD-t, CeJIeKTMBHEIMM IIO0 OTHOmeHMK K BRD3 ©OoJgikme, uyeM K BRD2,

BRD4 m BRD-t, cCeJIeKTMBHBMM II0 OTHOmeHMI K BRD4 ©OoJsbklle, UYeM K
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BRD2, BRD3 wm BRD-t wmIM CeJIeKTMBHEIMM IIO OTHOmeHMio K BRD-t
BoJsiplme, uYeM k BRD2, BRD3 wm BRD4. B HeKOTOPHX BapMaHTax
peamm3aly  M300peTeHMd COeOMHEeHMA MHIMOMPYIT OBa WM 0oJiee
Oeskop BET mim BCce Oejyikm BET. B ofmeM, CeJIeKTMBHOCTBL MOXeET OHTH
II0 MeHbIle¥ Mepe OKOJIO 5S-KpaTHOM, IO MeHbIle¥ Mepe okoJo 10-
KpaTHOM, IO MeHblleM Mepe OKoJIO 20-KpaTHOM, TI[IO MeHBIIEM Mepe
okoJio 50-KpaTHOM, IO MeHbIel Mepe okoJio 100-xkpaTHOM, IO MeHbIeM
Mepe okoJio 200-kKpaTHOM, IO MeHbIleV Mepe okoJo 500-kKpaTHOW WM
10 MeHbIel Mepe okoJo 1000-kpaTHOM.

CoeIVMHEHVSA B COOTBETCTBUM C HOAHHEM M300peTeHMEM II03TOMY
ABJIAITCHA T[IPMMEHVMEIMM OJIS JIeUeHMS PacCTPOMCTR, OIOCPeldOBaHHHEX
BenxkoM BET. TepmmH "BET-omocpenmoBaHHOe" COOTBeTCTBYET JIOOOMY
3a00JIeBaHMI MJIM PaCCTPOMCTBY, IIPUM KOTOPOM OIMH UIM 0OoJjiee OEJIKOB
BET, Takmx kak BRD2, BRD3, BRD4 wu/maum BRD-t, wiIM uxX MyTaHT,
nrpaeT poJib, WM IPU YCJOBMM, UTO 3abojieBaHMe WM COCTOSHMUE
CBA3aHO C BKCIpPecCcHel WM aKTMBHOCTLI OIOHOTO WM 0oJjiee O€JIKOB
BET. IlosToMy COeIMHEeHMSA B COOTBETCTBMM C IOaHHBEM M300peTeHreM
MOTYT OBTBH I[IPMMEHEHH IJIA JIeUeHUsa WM YMEHBIIeHUd  TAXKeCTU
3aboJleBaHUM M COCTOSHMM, IIpM KOTOpPHX Oejku BET, Takme kak BRD2,
BRD3, BRD4 wu/mam BRD-t MM ¥MxX MyTaHT, KaK M3BECTHO, MUIpPanT
BaXHYI POJIb.

BaboJjieBaHMAa UM COCTOHAHMA, KOTOPHE [IOONAITCA JIEUEeHMI C
IpMMeHeHeM COeIMHEeHUM B COOTBETCTBUM C IaHHBEM K300peTeHUreM,
BKJIOUAT pakK U OpyIue NOpoJMbpepaTHBHEE 3ab00JieBaHMA, ayTOMMMYyHHOE
3aboJleRaHMe, XPOHMUECKMe BOCIalIMTeJIbHEHEe 3aboJieBaHua, OCTpPHE
BOCIIaJIUTEeJIbHEE 3aboJieBaHUA, cencuc n BUPYCHYI  MHOeKLM.
BaboJjieBaHUa MOT'YT OHTH BEJIEUEHH C IIOMOWBK BBENEeHMS VHIVWBUIYYMY
(HanpuMep, HalUMeHTy), HyXIawleMyCsd B JedeHUuM, TepalleBTUUeCKU
50PEeKTUBHOTO KOJIUUYECTBa WJIM HO3H COEOMHEHMS B COOTBETCTBUU C
OAaHHEM M300peTeHMeM WM JIIOOI'0 M3 MX BaApMaHTOB pealin3aluy, WU
nx bapMakoJIOTHUUECKON KOMIIO3ULIUNA . DanHOe onmcaHue TaKxe
npenjaraeT coelOMHeHMe B COOTBETCTBUM C HOaHHEM WM300peTeHUeM,
J0OM M3 UX BapMAaHTOR peaju3aluy WIM HUX (0apMaKOJIOTUUeCKY
KOMIIOBULMI IJIA I[IpMMEeHEeHMA IOpU JedeHuu BET-onocpenoBaHHOTO
3aboJIeRaHMa WM pPacCTPpOMCTBRa. Taxkxe IIpelJIOXEeHO IIpUMeHeHMe

CoeIIMHeHMA B COOTBETCTBMIM C IOaHHEM MBO@peTeHMeM, JIHIOOOTO M3 UX
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BapMaHTOB peaJdM3aluM WIM UX (apMaKOoJOTMUEeCKOV KOMIIO3UIWM B
[IPOMU3BOLOCTBE JIEKapPCTBEHHOTO CpeIlcTBa njisa JIeueHUAa BET-
OIIOCpPEenOoBaHHOTO 3abojieBaHMA WM pPacCTPOMCTEBA.

3aboJjieraHusd, KOTOPEHE MOIT'YT OHTbH  BEJIEUEHH C  I[IOMOUILIO
cCoenMHEeHUM B COOTBETCTBUM C IaHHHM MK300peTeHMeM, BKJIOUAT BUIH
paka. BuOE paka MOT'YT BKJKOUATL pak HAOIOUEUHMKOB, AalMHO3BHYI
KJIETOUHYIO KapLUMHOMY, HEBPOMY CJIYXOBOTO HepRa, akKpaJibHYIO
JIEHTUTMHO3HYKD  MeJlaHOMY, AKPOCINPOMY, OCTPHIM S03UHOONIIL HEIM
JIeMKO3, OCTPHM SPUTPOMIHEM JIEMKO3, OCTPHM JIMMOOBJIACTHHM JIEeMKO3,
OCTPHM MeTaKaproOJIaCTHHM JIeMKO3, OCTPHM MOHOUMTAPHBM JIEMKOS3,
OCTPHIM IIpOMMKEJIOJIENKO 3, aIeHOKapPLMHOMY , aIEeHOKMUCTO3HY
KapLUMHOMY , ameHoOMY, aIeHOMaTOUIHYO OIOOHTOTEHHYID OIIYyXOJIb,
aleHOCKBaMO3HYID KapLUMHOMY, HOBOOOpasoBaHMEe B XUPOBOM TKaHWU,
KapLUMHOMY KOPH HaAOIIOUeUHUKOB, JIeMKeMM IO B3POCJIBIX T-
KJIeTOK/IuMbOMy, aTrpeCCUBHYL JelKkeMuio HK-KJIeTOK, CBS3aHHY CO
CliIoMm  JmuMmbpomy, aJIbBeOJIAPHY pabloMMoCcapKoMy, aJILBEOJIAPHYIO
MATKYK  CapKOMy, amMeJiofJlacTUUYeCcKyrn  (ubpomy, aHallJlaCTUUEeCKYIO
KPYIHOKJIETOUHYID JMMOOMY, aHallJlaCTUUEeCKUM pak MUTOBUIHOM XeJles3H,
AHTMOMMMYHOOJIa CTOMHYI T-KJIETOUHYIO JIMMboMy , AHTMOMMOJIUIIOMY ,
aHTMOCAapKOMy, acCTpPOLUUTOMY, AaATUIMUHYID TepaTOUIOHYK [IaJIOUKOBUIHYIO
OIIYXOJIb, XPOHUYECKUM B-kJIeTOUHEM  JIMMOOJIEMKOS, B-KJI€ TOUHEIN
NPOJIMMOOUMTaPHEIM JIeMKo3, B-KJIeTOUHYIO JmMbpoMy , BazaJIbHO—
KJIETOUHYIOD KaplLMHOMY, Pak XeJUHHEX IIyTel, pakK MOoueBOTO IIy3HpP4Lg,
fJlacToOMy, PakK KOCTM, OIIyXOJIb BpeHHepa, ONyXOoJib BpayHa, JUMMOOMY
BepxuTTa, Ppak MOJIOUHOM XeJle3hH, pakK MO3Ta, KapLUMHOMY, KapLUMHOMY
in situ, kapumMHOCapKOMYy, OIYXOJb XpAlla, LeMeHTOMY, MUeJIOMIHYIO
cCapkKoMy, XOHIPOMY, XOpPIOoMY, XOPUOKAPLUMHOMY , ManuJIJIOMy
XOPOUIOaJIbHOTO CIJIETEeHUS, CBeTJIOKJIe TOUHLIM pak MMOYKMU,

KPaHMOOaPMHIMOMY, KOXHYID T-KJIEeTOUHYID JIMMOOMY, PakK MelMKM MaTKM,

KOJIOPEeKTAaJIb HE pak, BoJie 3Hb IOeroca, IeCMOILJIaCTUYECKYIO
MEJIKOKPYTJIOKJIE TOUHYIO Oy XOJIb, bbby 3HYDO B-KPYIIHOKJIE TOUHYIO
JIuMboMy , OV35MOPHUOILIIACTUYE CKYIO HeVpPORINTeJIMAJILEHY Oy XOJIb,

OIVUCTEePMMHOMY, 5SMOPMOHAJILHEIM pPakK, HOBOOOpAaBOBaHME DSHIOIOKPUHHEIX
xeJes, OIYyXOJIb SHIONEePMaJIbHOTO CUMHYCa, CBSASAHHYI C SHTepollaTHUen
T-KJEeTOUHYID JMMOOMY, Pak IOIMIeBOIa, BKJIOUEHHHM ILJIon, O¢(udpoMmy,

dubpocapkromMy, GOIIINIUKYIIAPHYIO JMMboMy , OOIIIIUKY JIAPHEIM pak
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MUTOBUIHOM  XeJIe3H, TaHTJIMOHEBPOMY, pak IOBeHaIllaTUIIEPCTHOMU
KMIIKY, OIIYXOJIb IIOJIOBHX KJIETOK, TeCTalMOHHYKD XOPMOKapLMHOMY,
TUTAaHTOKJIETOUHYID OUOpoBJacToMy, IMIaHTOKJIETOUHYD OIIyXOJIb KJIETOK
KOCTM, TIUIMaJIbHYI OIyXOJib, MyJbTUOOPMHYKD IJMOOJacToMy, IJIMOMY,
TJIMOMaTO3 TOJIOBHOTO Mo3ra, TUIIOKaT'OHOMY , ToHanoBJjacToMy,
TPaHyJIE30KJIETOUHYD  OIIYyXOJIb, TMHaHIOpoOJacToMy, pak  XeJYHOTO
Iy3HpPg, Ppak XeJjydkKa, JeMKO3 BOPCUCTHX KJIEeTOK, TI'eMaHTMoBJIacToMy,
pak TOJIOBH n meu, TeMaHTHUOIEePULIUTOMY , TeMaToJIOTUUEeCKUe
3JI0OKaUeCTBEeHHEEe HOBOOOpasoBaHMsA, TenartobjacToMy, T-KIETOUHYIO
avMbpoMy IedeHM U ceJie3eHKHu, JuMbomMy XOmXKKMHa, HeXOIXKKMHCKYI
avMboMy, MHBA3MBHYK 0UYaATOBYK KaplMHOMY, Pak KWIedHMKa, pak
IIOUKMH, pak  ToOpTaHH, 3JI0KaueCTBeHHOe  JIEHTUTO, CMEepPTEeJILHYIO
CpelIVHHY KaplUMHOMY , JenKos, Oy XOJIb KJIETOK Jlemnoura,
JIUTIOCapKOMy, pak JIeTKOTO, IVMbaHTHMOMY , IMMbaHTHOCapKOMYy,
IVMOOBTIUTEJINOMY, JrMboMy, OCTPHEIM IvMbOJIeMKO3, OCTPHM
MUEeJIOBJIaCTHEM JIEMKO3, XPOHUUECKUM JMMOOLUMTAPHHM JIelKo3, pak
IIeyeHu, MEJIKOKJIETOUHHIM  pak JIeTKoTo, HeMeJIKOKJIETOUHEM  pak
JeTKoTo, JINMOOMY MALT-TWuIIAa, 3JIOKaAUEeCTBEHHYID dMBPO3HYIIO
TUCTUOLMUTOMY, 3JIOKAQUECTBEHHYID I[IepUQepUUeCKyld OIIYyXOJIb HEPBHHX
00O0JIOUEK, 3JI0OKAUECTBEHHYK TPUTOH-ONYyXOJib, JMMOOMY MaHTUMHEX
KJIETOK, JMMboMy M3 B-KJeTOK MapIMHaJILHOM 3BOHH, JIEMKO3 TYUHHX
KJIETOK, MeIMaCTMHAJIbHYI OIIYXOJIb IIOJIOBHIX KJIETOK, MeIyJIJISAPHHI pak
MOJIOUHOM XeJlesH, MenyJIJISPHHMT pak MUTOBUIHOM XeJiesH,
MenyJiof0jlacToOMy, MeJlaHOMy, MeHMHIMOMY, pak KJIeToK Mepkejsd,
Me30TeJIMOMY, MeTaCTaTUUeCKYKD YpOoTeJMallbHYl KaplLMHOMY, CMeMaHHYIO
ONyx0Jib Mioojulepa, KOJUJIOMIHYK OIYyXOJIb, MHOXECTBEHHYK MMUEJIOMY,
HOBOOOpPAa30OBaHME B MEBIIEUYHOW TKaHY, TPUOOBUIHHM MMUKO3, MUKCOUIHYIO
JINUTIOCapKOMy, MUKCOMY, MUKCOCapKOMYy, KapuMHOMY  HOCOTJIOTKH,
HeBPUHOMY, HelpobJjJacToMy, HelpodubpoMy, HEeBPMHOMY, HOIYJIAPHY
MeJIaHOMY, pak 1Jasa, OJIMTOAaCTPOLUTOMY , OJIMTOIEHOPOTJIMOMY ,
OHKOULUMTOMY, MEHMHIMOMY OOOJIOUKM 3PUTEJIEHOTO HepBa, ONyXOoJb
TJIa3HOT'O HepBa, paK I[IOJIOCTM PTa, OCTeOoCapKOoMy, pakK SAUUHUKOB,
Oy XOJIb [TaHKOCTa, NanuJIJISPHEN pak MU TOBUIHOM XeJlesH,
naparaHIJIMoOMYy, ouHeaobjJacToMy, IVMHEOUUTOMY, OUTYULIUTOMY ,
aleHOMy TuIodmsa, ONyxXOoJb Iunodusza, ILIa3MOUUTOMY, IOJIUBDMOPUOMY,

JINMOOMY [IpellleCTBEHHUKOR T-aumMmpodriacToB, [NEePBUUHYID  JIUMOOMY
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LeHTPaJIbHOY HEepPBHOWM CUCTEMH, JMMOOMY IIOJIOCTEeM Tejla, IIepPBUUHBEN
IepUTOHEea b HEM pakx, pax opencTaTesIbHOM KeJIe3H, pak
IOIIKeJIYOOUHOM KeJie3H, pak IJIOTKM, IICEeBIOMMUKCOMY OpPKIMHE, pak
IOUKM, TIOUEUHEM MeOyJUISPHEM pakK, peTuHoOJacToMy, pabloMuoMy,
pabooMrocapkoMy, TIIpeofOpa3oBaHue PuxTepa, pPakK I[OIpSAMOM  KMIIKHA,
CapKoMy, MBaHHOMATO3, CEMMHOMY, OIYyXOJIb KJIETOK CepToJiM, OIIyXOJib
CTPOMH IIOJIOBOTO TaXa SUUHMKOB, pPakK M3 INepCTHEeBMIHHX KJIETOK, Pak
KOXM, CHUHME MEeJIKOKPYIJUIOKJIETOUHHE OIIYyXO0JIM, MeJIKOKJIeTOUHHM pakx,
capkoMy MATKMX TKaHel, CcoOMaTOCTaTMHOMY, DSIUTEJIMOMY MOIMOHKM,
OIIyXOJIb CIIVIHEHL, JIMMOOMY MapIMHaJbLHOM 3OHH ceJle3eHKHU,
[IJIOCKOKJIE TOUHYIO KapuUrHOMY , CUHOBMAJILHY capxoMmy, BoJie3Hb
Cesapu, MeJIKOKJIETOUHHM PpakK KMIeUuHMKa, ILJIOCKOKJIETOUHHM pPak, pak
xeJlyoka, T-KJIeTOuHyln JUMOOMY, Pak fAMUKa, TeKOoMYy, Pak MUTOBUIHOM
XeJle3h, KaplMHOMY IIepeXOIHHX KJIeTOK, pakK TIopJja, PpakK MoueBOTO
IpOTOKa, MOUENOJIOBOM pak, YpPpOoTelMalbHYH KaplMHOMY, YBeaJlbHY
MeJlaHOMY, pakK MaTkM, O0opomaBUaTHM pak, IJIMOMY 3PUTeJILHOTO IIyTH,

Par BYJIBEBH, BaTI'MHAJbHEM Pak, MaKpOI‘ﬂOGVJ'H/IHeMMFI BaHbHeHCTpeMa,

OMNYyXOJIb YOPTMHA ¥ ONYyXOJIb BuJbMca. B HeKOTOPHX BapMaHTax
peannsaumnm n3006peTeHnd pak MOXeT IpencTaBJATh coBou
aIeHOKapPILMHOMY, JIeVKeMM1IO B3P0 CJIBIX T-KJIeTOK/JIuMbpoMy, pak

MOUEBOTO IIy3HpPs, O6JacToMy, PakK KOCTM, pak MOJIOUHOM XeJe3H, pak
MO3Ta, KapLUMHOMY , MU EJIOUIHYII capkoMmy, pak nmenKm MaTKWM,
KOJIOPEeKTAaJIbHEM pakK, pak IMIeBoma, pPakK IBeHAaILaTUIIEPCTHOM KMUIIKM,
MyJIE TUOOPMHYID TUIMOOJIacTOMy, ITUIMOMY, pPakK XeJJUHOT'O IIY3HpPHA, pak
XKeJlyoKa, pakK TOJIOBH U Ieu, JuMpoMy XOIXKKMHAE, HEXOIKKMHCKYI
JuMboMy, PpakK KUIleuHMKa, pPak IIOUKM, pPak TopTaHM, JIeMKo3, pak
Jerkoro, JmuMboMy, Ppak IIeueHM, MeJIKOKJIeTOUHHM pak JIeT'KoTo,
HeMeJIKOKJIe TOUHBIM pak JIETKOTO, ME30TEJIMOMY, MHOXECTBEHHYID
MM eJIOMY, OCTPHIM MM EeJIOMIOHEIL JIEMKO?3 (OMJI) , INOPY3HYIO
KPYIIHOKJIETOUHYK B-kKJeTouHyL JuMboMy (IKKII), pak 1mijasa, OIyXOJb
ONITUUECKOTO HepBa, pak I[OoOJOCTM pTa, Pak [AWUYHVKE, ONYyXOJib
TUInodM3a, IMIepPBUUHYD JUMMOOMY ILeHTpaJIbHOM HEepBHOM CUCTEMEH, pak
OpencTaTeIbHOM XeJle3h, pakK I[DOmIKeJYIOOUHOM XeJie3H, pak ITJIOTKH,
pakK IIOUKM, paK OpSAMOM KUIIKM, CapKoMy, PaK KOXW, OIIYXOJIb CIIMHH,
MeJIKOKJIETOUHEM pPakK KUIeuHMKa, pakK XKeJydka, T-KJIeTOUHYyH JuMbOoMy,

pak fAauuKa, pPak NUTOBMIHOM XeJie3H, pak TopJja, MOUeloJIOBOM pak,
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YPOTelralbHyD KaplUMHOMY, paK MaTKM, BaTMHAJBHHM pPakK WMIM OIYyXOJib
BussmMmca.

B HEeKOTOPHIX BapmMaHTax peaamnsanmum n300peTeHnd pak
opencraBJigeT CcoOoM I'eMaTOJIOTMUEeCKUM pak.

B HEeKOTOPHIX BapraHTax peaamsanmum n3obpeTeHmUA pak
npencTaBjsgeT coBoM MHOXECTBEHHYI MUEJIOMY, OCTPHM MUEeJIOMOHBIM
Jenmkos3 (OMJI) wmim ouddy3HYO KPYIHOKIJISTOUHYID B-KJIETOUHYI JHMMOOMY
(OKKII) .

3aboJjieBaHMa, KOTOPHE MOTYT OHTH BBUJIEUEHH C IIPUMMEeHeHUeM
COeIMHEHVM B COOTBETCTBMM C IaHHHM M300peTeHMeM, Takxe BKJIIOUAT
MYC-3aBUCHUMEE BUIH Ppaka, IIpHUUYeM pak CcBA3aH C II0 MeHbllel Mepe
ooHOM okchOpeccuert PHK myc WMIM »KcOpeccueld ©Oesgka MYC. IlalMeHT
MOXeT OHTL UISHTUOUUIMPOBAH OJSI TaKoT'o JeueHusas C  TIOMOILI
omnpenesyieHUsa »BKcOpeccuru PHK myc MM sSKcOpeccum Oejgka MYC B
PaKOBOM TKaHM MJIM KJIeTKax.

3aboJjieraHus, KOTOPHE  MOTYT OHITH BEUIEUEHE C  TIOMOILI0
COeIMHEHVM B COOTBETCTBMM C IaHHHM HK300peTeHMeM, TakXe BKJIIOUAT
He3JIOKaueCTBEHHEE npoJsimpepaTUBHEE paccTpoMcTRa. [MpuMepH
OpoindepaTBHEX PaCCTPOVCTE, KOTOPHE MOT'YT OHTH  BEJIEUEHH,
BKJIOUAKT, HO 0e3 oI'paHMUeHUAa UMMM, TODpPOKaueCTBEeHHHE OIIYyXOJIU

MATKUX TKaHeﬁ, OIIyXOoJIm KOCTM, MO3T'a M OIIYyXOJIM IIO3BOHOYHMKAE,

OITyXOJIN BeKa u Op@MTaJ'IbHBIe OITyXOoJin, IrpanyJiieMy, JIMIIOMY ,
MeHVMHI'VIOMEL, MHOXeCTBeHHY SHIOOKPHVMHHYIO HeoIllJIa3Mio, HOCOBEIE
TIOJINIIHL, OITYyXOJIN Tunodpmsa, IIPOJIaKTHMHOMY , HO@pOKaquTBeHHym

BHYyTpHUUEepPEeIIHYID T'UIIEpPTEeH3VIO, CG@OpGIZHBHZ KepaTos, IIOJIMIIEL XeJIyIOoKa,
YSJ'IOBOﬁ 300, KVMCTOS3HEIE HOBOO@paBOBaHMH HO,JI?KGJ'IY,HOLIHOIZ XKeJIe3H,
I'eMaHI'MMOMEI, Y3eJIKM Ha TI'OJIOCOBEIX CBA3Kax, IIOJIVIIEL 17 KIMCTEHL,
OoJIe3Hb KacriemeHa, XPOHMUECKY IIMJIOHMIOAaJIEHYIO OOJIe3HE,
nepMaToc]_)MGpOMy, BOJIOCAHaAd KMCTY, IIMOI'€HHaAd TIpaHyJieMy ¥V CHHIPOM
IOHOMECKOTI'O IIOJIMIIO3a.

3aboJjieBaHMAa M COCTOSAHUA, KOTOPEHE MOT'YT OBITE BEUIEUEHH C
IIOMOMELI0 COeOMHeHUV B COOTBEeTCTBUM C IaHHBM MSO@peTeHMeM, Takrxe
BRJIOUAKT XPOHMUECKHMEe ayTOVMMMYHHEE W BOCIIaJIMTeJIbHEIe COCTOAHMA.
HpMMepBI AYTOVMMMYHHEIX VI BOCIIaJIMTeEJIbHEIX COCTOFIHI/HZ, KOTOPEIE MOT'YT
OBITH BEIJIEUEHEH, BRJIOUAKT OCTpPOE, CBepXoCcTpoe WM XPOHMUECKOoE

OTTOPXEeHNE TPaHCIUJIaHTMPOBAHHEIX OpPI'aHOB, OCTPYI IIooarpy, OCTPHE
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BOCTIAJIUTeJIbLHEE pearumm (Taxkme Kak OCTpHI pecnmpaTOpPHLI
IVCTPEeCC—CUHIPOM U UIeMMi/pernepdy3mMoHHOe I[IOBpexmeHue), OOJIe3Hb
AnmucoHa, araMMalJIoOYIMHYMMID, aJIJIePTUYeCKUM PUHUT, aJlJIepTuo,
ajonenuio, OoJie3HL AJbLUTEeVMepa, alleHIMUUT, aTepoCKJIepo3, acTMy,
OCTEeoapTPHUT, I0BEHUJIL HEI apTpuT, rcopraTuyeCcKuUm apTpuT,
peBMaTOVIHLIM apTpuT, aTonuueCKUM nepMaTUT, ay TOUMMYHHYIO

aJIioIieumio, Ay TOVMMMYHHEIE I'eMOJIMTHUYeCKRUE n TpOM@OHMTOHeHquCKMe

COCTOSHUA, ay TOVIMMY HHEIN TUIOTIUTYUTAPU3M, ay TOMMMYHHOE
IOJIUTJIaHOYJISAPHOE 3aboJieBaHue, BoJIe3Hb EBexuerTa, ByJiJie 3HEIE
zaboJieBaHmU A KOXU, XOJIEUUCTHUT, XPOHUUECKYIO UAOMONaTHUIECKYIO
TPOMOOUUTOIIEHUUECKYIO oypnypy, XPOHUUECKOe OBOCTPYKTUBHOE
3aboJleBaHMe  JIeTKUX (X03J1), UMppos3  IleueHy, nereHepaTUBHOe
zaboJieBaHMe  CyCTaBOB, OellpeCCcHo, oepMaTuT, IepMaTOMUO3UT,
BK3eMy, SHTEPUT, SHUedaIunT, TaCTPUTHREMN TJIOMepPyYJIOHedpuUT,

TUTAHTOKJIETOUHEY apTepuuT, CHUHOPpOM I'yimnacuepa, CHUHOPOM IuieHa-
Bappe, TruMHTUBUT, OOJIe3HL I'pelBCca, THPEOMOMUT XallMMOTO, ITelaTHuT,
TUIIOOM3UT, BOCIAJIUTeJIbEHOe 3afoJjieBaHKre KulleuHrka (06oJe3Hb KpoHa
M HecHeUrdUUeCKMM SA3BEeHHEM KOJMT), BOCHaJIMTeJIbHOe 3afoJieBaHue

Tasza, CHHIOIPOM paslpaXeHHOTO KulleuHMKa, OoJjgesHb Kasacaxkwu, JIIIC-

VMHIOIYLUMPOBaHHBM SHIOTOKCUUECKUN MoK, MEHMHIUT, pacceaHHBM
CKJIEpO3, MUOKapPIUT, MMAaCTeHMIO, TPUOOBUIOHHY  MMKOS3, MMO3BUT,
Hebdput, OCTEOMUEJIUT, naHKpeaTuT, HoJIe3Hb [TapxkMHCOHA,

IepUKaApPOMUT, I[IePHUUMOSBHYI aHeMMO, I[IHEBMOHMI, IIEePBUUHLY OWUJIMAPHBI
CKJIEPO 3UPYIIOMUN XOJIaHTUT, Y3eJIKOBHI noJiMapTepmuT, rcopmuas,
PETUHUT, CKJEPUT, CKJEpaIeHUT, CKJIEPOLEpMHMI, CHUHYCHUT, OOJIe3Hb
IlerpeHa, CeNCUC, CeITHMUeCKMM MoK, COJIHEUHHM OXOI', CUCTEeMHYI
KpacHyK BOJIUAHKY, OTTOPXeHMe TKaHM TpaHcIJlaHTaTa, TUPeoOuIOuT,
caxXapHem guaber I TuUNa, cCcuHIpoM Takasacy, VYpPeTpuT, VYBeuT,
BACKyJIUT, BaACKyJIUT, BKJIIOY a0MMM TUTAaHTOKJIE TOUHLIM apTepunT,
BacCKyJMT C IIopaxeHMeM OpITaHOB, TakoM KakK TJIOMepyJIoHedpUT,
BUTWUIINUTO, TPaHyJIeMaTo3 BanmeneHcTpeMa n MaKpOTITJIOOYJIMHEMMUIO
BereHepa.

3abojieBaHMAaA ¥ COCTOAHMA, KOTOPHE MOTYT OHTEL BEJIEUEHH C
IIOMOMBLI0 COEeOMHEeHUV B COOTBETCTBUM C IOaHHEM K300peTeHMreM, TakKxe
BRJIOYAT 3aboJieBaHmnAd u COCTOAHUA, KOTOPHE BOBJIEKAWT

BOCIIaJIMTEJIE HEIE pPeakrumm K MH@eKHMHM C GaKTepMHMM, BUpYyCaMl1,
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rpubkamMM, IapasmMTaMM MWW MX TOKCHMHaMM, TakMe Kak Celcuc,
CENTUUECKUM CHMHIOPOM, CeNTUMUYeCKMM oK, DSDHIOTOKCUKO3, CHHIPOM
CHMCTEMHOTO BOCHAJIMTEJIEHOTO oTBeTa (CCBO), CHUHIPOM
MyJIbTUOPTaHHOM OUCOYHKLUMM, CUHIPOM TOKCUUECKOT'O IOKa, OCTpoe
[IOBPEeXIneHme JeIrKUx, PICB (CMHOpOM pacCTpOMCTBa OHXAHUA Y
B3POCJIBIX) , OCTPVYIO [IOUEUHYIO HeooCcTaTOYHOCTh, MOJITHMEHO CHEIL
TenaTuT, OXOIM, OCTPHM IaHKpPeaTUT, IIOCJeolepalMOHHEEe CUHIPOMH,
capkoumos, peakuum I'eprcreVMepa, B5SHUedpalIuT, MUSJIUT, MEHUHIUT,
MaJjapud, Tocrona, CCBO, CBA3aHHHE C BUPYCHBEMM MHOEKLUMUIMA,
TakKMMM  KakK  TpWIII, OIOACHBALMNUI  JIMman, IpoCTOM Teplec u
KOpPOHaBUPYC.

Ipyrue 3aboJieBaHMAg, KOTOPEE MOTYT OBTHL BEUIEUEHE C IIOMOILIO
COenVMHEHUMNM B COOTBETCTBMM C JTaHHEM M300peTeHMeM, BKJOUALT
BUPYCHEE MHOeKIUM. IpuMepH BUPYCHHX MKHQEeKLMUM, KOTOPHE MOTYT
OHITL BHUIEUEHH, BKJOUAT BUPYC JSnmrelHa-Bapp, BUpyC TenatuTa B,
BMPYyC Tenaturta C, BHPYC TI'eplleca, BUPYC MMMyHOIedMLMTa UYeJIOBEKA,
BUPYC IIalMJIJIOMEL UYeJiIOBeKa, aOeHOBUPYC, I[OKCBUpPpYC U npyrue [THK
BMPYCH Ha OCHOBE  SIMCOM. [losTOMy CcOeIMHEeHMA  MOT'yT  OHTH
IIPMMEHeHE IOJid JiedeHUsa 3abojieBaHUM M COCTOSAHMM, TaKuUxX Kak
MHOeKIMM ¥ PpeaKTMBaLMM [IPOCTOIO Ireplieca, replecH I'y0, MHOeKIUM
n peaxkTuBaLUA OIIOACHBAKIET'O repleca, BeTpdHaAd ocIa,
ONOSACHBAKIINMNM JiMIlal, BUPYC NalNWUJIJIOMEL YeJIOBeKa, HeoIJlalsUusa MelKU
MaTKM, aleHOBUPYCHBE MHOEeKIMM, B TOM UMCJIe OCTpOe pPeclIrpaTOpPHHE
3aboJieBaHMe U IIOKCBUPYCHEE MHOeKLUMM, TakMe KaK KOPOBLA OcCIla,
HaTypalbHasa oclalla ¥ BUPYC adpMKaHCKOM JMXOpaIdku CBUHeM. B
OOHOM KOHKPETHOM BapMaHTe peajM3alluy COeOIMHEHMA B COOTBETCTBUU
C @HOaHHHM WM300peTeHMeM IIOKa3aHHE MOJd JieueHUS BUPYCHHX MHOEeKIUN
NanuJIJIOMEL YeJIOBeKa KOXU MM BIUTeJMA MelKM MaTKU.

BaboJjieBaHMd UM COCTOAHMA, KOTOPBEE MOT'YT OHTHL BEUJIEUEHH C
IIOMOMEBI COeOMHEHVM B COOTBETCTBMM C IaHHEM WK300peTeHMeM, TaKxXe
BKJIOUAT COCTOAHMA, KOTOPHE CBAS3AHE C MIEMUUECKU-pelnepdy3MOHHBEM
IOBpeXneHMeM. I[IpMMepH TOOOOHEIX COCTOSHMM BKJOYawT, HO 06e3
OTPaHUUEeHUsa  UMH, COCTOAHUSA, TakMe Kak MHOapKT MMOKapna,
IepeOpOBaCKYJIIAPHYI MIIEeMUIO (MHCYJIBT) , OCTpPEIE KOPOHAapHELE
CUMHIOPOMEI, IIOYeUYHOe pelepdy3UMOHHOEe IIOBpeXIeHNre, TPaHCIIJIaHTallMo

OpraHoOB, WYHTUPOBAaHME KOPOHAPHOM apTepuu, IIpOoLelyph B YCJIOBUAX
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VCKYCCTBEHHOTO KpoBooOpameHud M sMOCJMK JIETKOTO, I[IOUYEeK, I[I€UeHH,
KeJIYIOUHO-KUIIEeUHOTO TpakKTa MIM HepudepruecKor KOHEeUHOCTeW.

CoeOuMHEeHMS B COOTBETCTBMM C ITaHHEIM U300peTeHMEM TaKxXe
OPUMMEeHMMEL T[IPM JIeUeHMM PacCTPOMCTB JIMIMOHOTO oOMeHa IIyTeM
peryamupoBaHuda APO-A1, TakKnUx Kak TUIIePXOJIeCTEPUHEMN A,
aTepockiepos u 0oJe3Hb AJblLTelMepa.

CoeamMHeHMsS B COOTBETCTBMM C ITaHHBEIM M300peTeHMeM TaKxe
[10JIE3HE oJisa JeueHms dMOPOBHEIX COCTOSHUM, TaKMX Kak
UIMONIaTUUYECKUM JIeTOUHHM (mubpos, ¢udpos Iouek, IIocJeolepalrOoHHAad
CTPUKTYpPa, KeJougHoe ofOpa30BaHMe, CKJepomepMMa M ¢oubpo3 ceplla.

CoenmMHeHMS B COOTBETCTBMM C IaHHEM MU300peTeHMEeM TaKxXe
MOTYT OBTE IIPMMEHEHH IJIS JIedueHMHA OQPTaJIbMOJIOTMUECKMX IIPU3HAKOR,
TaKMxX KaK CyxXOCTh IJlas.

CoenMHeHMS B COOTBETCTBMM C IaHHBEIM MW300peTeHMEM TaKxXe
MOTYT OHTL MCIOJIL30BAHH OJA JledeHUd 3aboJieBaHMM cepnlla, TaKux
KaK ceplIedyHad HeJOCTaTOYHOCTE.

Kak T[pyMMeHS©OT B JaHHOM JIOKYMEHTe, TepMMH "IpUBEIOEeHUE B
KOHTakxkT" COOTBETCTBYET oBBelIVHEHNE BMECTe YKa3aHHHX
OYHKUMOHAJIBHEIX TPYII B I1In Vitro cucreMe WJIM I1In VIVO CUCTeMe.
Hamnpumep, "npuBeneHuMe B KoOHTakT" ©Oejska BET ¢ coeOMHEeHUMEM B
COOTBETCTBUM C IaHHBM M300peTeHMeM BKJIIUaAeT BBeOeHUe COeOUMHEeHUS
[I0 OaHHOMYy WM300peTeHMI MHIVMBUIYYMY WM HalMeHTy, TaKoMy Kak
yeJIOBEeK, wuMeplmeMy ©Oejiok BET, TakuM Xe ofpa30M, KakK, HallpuMmep,
BBOOAT COeIVMHeHVe B COOTBETCTBMM C ITaHHBEM KM300peTeHMeM B
obpasell, KOTOPHM COOEPXMUT KJIETOUHHM MWJIM OUMIEHHBI IIpelapart,
comepxamuit 6eJjiok BET.

Kak mnpvMMeHSKT B OaHHOM IOOKYMEHTe, TepMMH "MHIMBUIOYyyM" WM
"maumeHT", TIPUMEHSAEMHE B3aMMO3aMeHSIeMO, COOTBETCTBYLT JOOMY
XMBOTHOMY, B TOM UMCJIE MJIEKOIUTAKMNYM, IPedlNOoUYTUTEIFHO, MBIIN,
KpEICEe, IOPYyI'MM TpPH3YHaM, KpoJMkaMm, cobakaM, KOMIKaM, CBHMHbE,
KPYIIHOMYy pOTaTOMy CKOTY, OBlle, JomalaM WM IIprMMaTaM M, HaumboJee
IPennouTUTEeJIbHO, JIOIAM.

Kak mnpuMeHSKT B OaHHOM IOKYMEHTe, ¢pasa "TepaleBTHUUYECKHU
3bbexrTUBHOE KoJmMuecTBO" COOTBETCTBYET KOJIMUECTBY  aKTUMBHOTIO
COeOMHEHUS VI bapMaleBTUUECKOTO cpencTea, BHI3HEBaKIeMy

OMOJIOTUUYECKUY WM MeOUMLMHCKUN oTeeT, KOTOpPOE O@HB.py?KMBaeTCF[ B
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TKaHU, CHUCTEME, XKMBOTHOM, Y VHIOIUBUOYYMY VI JeJIOBEKa
VCCJeloBaTeJIeM, BETEPMHAPOM, BpPayoM WM OPYITUM KIMHUIMCTOM.

Kak T[puMMeHS©T B IOaHHOM JIOOKYMEHTe, TepMMH "JjleuuTs" WM
"JledeHue" COOTBETCTBYET MHIUOUPOBaHUILD 3abojieBaHMA; HallpUMeEpP,
VMHITUOUPOBaHUIO 3aboJieBaHusd, COCTOSHUA NI paccTpoicTBa N4
VMHIMBUAYYMA, KOTOPHM MCIHTHBAET MM CBUIETEJLCTBYET O IaTOoJIOTUU
WM CHUMIITOMaTHKe 3adoJieBaHMUs, COCTOSHMSA WJIM paccTpoycTBa (T.e.,
yIHeTad [aJlbHellee pasBUTHE [IaTOJIOTUM W/WIM CUMITOMATUKU) ; U
YMEeHBbIIEeHVI MHTEHCUMBHOCTM  3a00JIeBaHUA; HaIlpuMep, YMEHBIIEHUIO
VHTEHCHMBHOCTHU 3aboJieBaHNA, COCTOSAHUSA VI paccTpoicTBa v
VHIVBUOYYMa, KOTOPHM MCIHTHBAET WM IEeMOHCTPMPYET IaTOJIOTUIO WM
CUMIITOMAaTHKyY 3abojieBaHMA, COCTOAHMSA WMJIM paccTpowcTBa (T.e.,
KYIMPOBaHMe NaTOJIOTUMM U/UJIUM CUMITOMATUKM) , TaKyln KaK yMeHbIeHUe
TaxeCcTr 3aboJieBaHUA.

Kak nOpuMeHAT B »OaAaHHOM IOOKYyMeHTe, TepMMH "IpenmoTepamaThb"
i "npenoTepalleHue" COOTBeTCTBYeT IpeloTBpalleHVI 3aboJieBaHud;
HalpuMep, npeloTBpPalleHn 3aboJieBaHMA, COCTOSHMUSA VI
pPacCcTpOoMCTBa Yy MHIOMBUAYYMA, KOTOPHM MOXeT OHTH NPelpacIloJIOXeH K
3aboJieBaHM, COCTOSHUIO WMIM PacCTPOMCTBY, HO elle He WCIHTHBaeT
WV CBUIOETEeJIbCTBYET O [IaTOJIOTMM WMJIM CUMIITOMaTHUKe 3aboJieBaHMA.

KoMOMHMPOBAHHEIE CIOCOOR JIEUEHUS

CoeOMHeHUSI B COOTBETCTBUM C OaHHEIM M300peTeHMeM MOIT'YyT OBTHb
IpMMeHeHH B KOMOMHMPOBAHHEIX CIIocof0ax JeueHMs, IIPpU YCJIOBMM, UTO
coeIMHeHre B COOTBETCTBUM C HOaHHHM M300peTeHMeM BBOOAT B
codyeTaHMM C IOPYyTMMM MeToIoaMM JeueHUsa, TaKMMM KaK BBeIOeHUe
omHOTO WM  DoJiee OOIOJIHUTeJIbHEX TepaleBTUUYECKUX CpencTB.
IommoJIHU T eJIbHEE TepalleBTUUYECKUE cpencTrea, Kak npaBWJIO,
OpenCcTaBJIgT CcoOOM OOHUHO IIPMMEeHSeMble IJIS JieueHMSI KOHKPEeTHOTO
COCTOSHMUA, KOTOpoe MOOJIEXNUT JIEUEeHUIO. IOTMIOJIHUTEJIb HEE
TepalleBTUUYECKME cpencTrBa MOTYT COIepXaTh, HalpuMep,
XYMUOTEpPAlleBTUUYECKME CpPenCcTBa, IIPOTHMBOBOCIAJIUTEJIEHEE CpPelCcTBa,
CTEPOUIL, WMMMYyHOIENPECCAaHTH, a Takke UHIMOMTOpH Bcr-Abl, F1t-3,
RAF, FAK wu JAK-KMHa3H OJ4 JeUeHMe CBA3aHHEX ¢ 0OejgkaMmu BET
3aboJjieBaHuM, PacCTPONCTB VI COCTOSAHUMN . OmHO VI BoJiee
OOIIOJIHUTEJIBHEIX  dpapMaleBTUUECKUX CPelCcTB MOT'YT OBTb BBeIOEHEH

IlNallMeHTy OIHOBPEMEHHO WJIM II0oCJIedoBaTeJIBEHO.
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B HeKOTOpHX BapMaHTax pealln3alliyM M300peTeHUusS COeIMHEeHMS B
COOTBETCTBMM C JaHHEM M300peTeHMeM MOT'YT OBTE IIPMMEHEHH B
KOMOUMHaLUUM C TepaleBTUUeCKMM CPeICTBOM, KOTOpPOE HalleJIEHO Ha
SIOUTEeHETUUECKUN PpPeryJaTop. [IpuUMepH BSOUTEeHETUUECKUX PpPelyJIaTOpOB
BKJIOU AT TUCTOHOBEE JIMBUHME TUJITPaHCchepa3H, TUCTOHOBEE
apIMHMHME TUIITpaHchepa3H, TMCTOHOBEE oeMeTujiasH, TUCTOHOBEE
OealleTmJiasH, TMCTOHOBEE alleTujlasel M MeTuJITpaHcbepas3w  OHK.
VHTUMOUTOPE TMCTOHOBEIX OealleTuJias BKJIOUAT, HapuMep,
BOPMHOCTAT.

IOJj1a JledeHMI Ppaka U IPYIUX OpoJubepaTHMBHHX 3abojieBaHUM,
COeIMHEHMS B COOTBETCTBMM C HOaHHBEM M300peTeHMeM MOTyT OHTH
IIpMMeHeHH B KOMOMHAIMM C XUMHUOTEepAlleBTUUECKMMM CpPeIncTBaMM, WU
IpyTVMA AHTUNIPOJIMDEPA TUBHEMN CpelnCcTBaMM. CoenmMHeHUSA B
COOTBETCTBMM C JaHHEIM M300peTeHMEeM TakXe MOT'yT OBTEH I[IPMMEHEHEHE B
KoMOMHAaLIMM C JeKapCTBeHHOM TepalMey, TakKoW Kak olepalusa WIn
JydyeBas Tepanusd, HalpuMep, IT'aMMa-M3JIydeHue, paJlMoTepanrsda IIYYKOM
HEeMTPOHOB, pajlMoTepalMsda IIYUYKOM SJIeKTPOHOB, IIPOTOHHASa Tepalusd,
BpaxurTepanmsg u CUCTEMHHEE panrnoakKTUEBHEE M'3OTOIIH . [TprMepH
INOOXOOANMX XUMUOTEPAlleBTUUECKUX CPenCcTB BKJOUAKT JIOOHEe U3:
abapesiMkca, anbIeclJIeViKMHa, ajleMTy3yMaba, aJIUTPEeTUHOUHE,
aJIJIoIypMHOJIa, ajlTpeTaMrHa, aHacTpo3oJa, TPUOKCHIOa  MHIIbLAKE,
acriaparmHassl, asaluuTUOMHaE, Oepaumsymaba, BekcapoTeHa,
OjeoMuliMHa, OopTesoMbu, OopTesoMmba, OycylbdaHa BHYTPUBEHHO,
fycyJbdaHa oOpaJIbHO, KaJlyCcTepoHa, KaleluuTad®uHa, kKapdolljlaTuHa,
KapMyCTMHa, LeTykcuMaba, xJopaMOyuwuia, LIUCILJIaTHMHa, KiIagpubuHa,
KJIobpapabrHa, umrJodpochamMmma, umnTapabuHa, naxkapbas3uHa,
OaKTMHOMMIIMHAG, »OallbTelapMHa HaTpud, IJa3aTuHuba, »OayHopyOMIIMHAa,
neumTaduHa, IeHWJIeMKMHa, »IeHMJIeMKMHa IMQJIMTOKCa, IeKcpa3okcaHa,
ooleTakcesa, OokCcopyOUMIIMHAE, IOIPOMOCTAaHOJIOHA IpOoIIMoHaTa,
sryJmM3yMaba, »OUupyOullMHa, >»pJoTuMHMOa, 3CTpaMyCTHMHa, STOIo3uIa
docohar, STONO3UIA, SKCeMecTaHa, puITpacTVMa, bJIOKCYypUIOMHE,
baynapabuHa, bTopypaunia, dyJIBecCcTpaHTa, repuTHMOA,
reMUnTabVHa, reMTy3yMada oz30TaMULIMHE, TocepesiMHa auerara,
TUCTpeJIMHAa aluerara, ndtpuTymomaba TUYKCeTaHa, nnapyoOmnumrHa,
udocoammna, “MaTUHUOAa MesujarTa, MHTepbepoHa anbda 2a,

MPMHOTEKaHa, JanatmuHmba OouTosuiaTa, JieHaJImgoMimmna, JIeTpo30Jia,
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ﬂeﬁKOBOpMHa, JISYTIIpOoJIrIoa amgeTrTaTa, JileBaMIM30Jla, JIOMYyCTHMHA,

MexJiopeTaMMrHa, MeTrecTpoJla alleTaTa, MejdpajaHa, MepKalTolypMrHaE,

MeToTpeKcarTa, MeToKcaJleHa, MUTOMMUIIMHAE C, MUTOTaHa,
MTOKCAHTPOHA, HaHOPOJIOHA beunponuoHaTa, HeJjlapabuHa,
HOobpeTyMOMaba, OKCaJIMILJIaTrHa, naxkjJuTakceJsa, naMmMupoHarTa,
naHnuTyMymada, nsracraprasH, nsrpuiarpacTmMa, reMeTpekcena

OMHATPMA, I[IeHTOoCTaTMHa, OunobpoMaHa, ILIMKaMHUIIMHa, Opokapba3uHa,
XMHaKpMHa, pacdOypMKase, pUTyKcuMaba, PYKCOIUTUMHUOa, copadeHuUba,
CTPenToO30lMHA, cyHuTuHUOA, cyHUTMHMOa MaJjeaTa, TaMokcudpeHa,
TeMO30JIOMM1IOa, TEHMUIIO3MIa, TeCToJlakKToHa, TaJluIoMMIOa, TUOTYaHMHA,
THOTella, TOINOTeKaHa, TopeMubpeHa, ToszuUTyMoMaba, TpacTysymada,
TPEeTHMHOMHA, YpPaMyCTHHa, BaJlpyOHulIMHa, BMHOJIaAaCTWUHAa, BUHKPUCTHUHA,
BMHOPeJIOMHa, BOPMHOCTATa M 30JIegpoHaTa.

IOj1g JedeHMA Ppaka U IOPYIUX OpoJubepaTHBHHX 3abojieBaHuUM,
COENVMHEHVS B COOTBETCTBMM C HOaHHBEM MW300peTeHMeM MOTyT OHTH
[IPVMEHEHH B KOMOMHALMM C PYKCOJUTHUHMOOM.

IOj1g JledyeHMI ayTOMMMYHHEIX WMJIM BOCHAJUTEJILHEX COCTOSHUMN,
COeNMHEHVE B COOTBETCTBMM C HOaHHBEM M300peTeHMeEM MOXeT OHTHb
BBEIIEHO B KOMOMHAaLUN C KOPTUKOCTEPOMUIOM, TaKMM Kak
TPUAaMIMHOJIOH, IOekKcaMeTa30H, OQJIIOLMHOJOH, KOPTU30H, IIPeldHU30JIOH
Ui QIJIYyMeTOJIOH .

s JleueHMsS ayTOUMMMYHHHX WMJIM BOCHAJMTEJILHHEX COCTOSHUM,
coeIMHeHMe B COOTBETCTBMM C OaHHBEM M300peTeHMeM MOXeT OHTb
BBEIOEHO B KOMOMHAaLUN c VMMYHOIOEeIpeCcCaHTOM, TaKMM Kak
baryouMHOJIOH aleToHun (Retisert®), pumexkcosion (AL-2178, Vexol,
Alcon) wmiaM LUKJIOCIOPpMH (Restasis®) .

O1a JledyeHMI ayTOMMMYHHEIX WJIM BOCHAJUTEJILHEX COCTOSHUM,
COeIMHEHVEe B COOTBETCTBMM C HOaHHBEM M300peTeHMeM MOXeT OHTHb
BBEIIEHO B KOMOMHAaLIUN c OOVH  WJIN BoJee IOIIOJIHUT €JIb HEIMI
cpermcTBaMM, BHOpaHHEMM U3 Dehydrex™ (Holles Labs), Civamide

(Opko), rTHManypoHaTa HaTpusg (Vismed, Lantibio/TRB Chemedia),

LIMKJIOCIIOPUHA (ST-603, Sirion Therapeutics), ARG101 (T)
(TecTocTepoH, Argentis), AGR1012(P) (Argentis), »nkxabera HaTpugd
(Senju-Ista), rebapHaTa (Santen), 15-(s) -

TUOPOKCUBMKO3aTETPAEHOBOM KM CJIO TH (15(S)-HETE) , LIeBUMeEJIMHA ,
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OOKCHULUMKJIMHA (ALTY-0501, Alacrity), MMHOLMKJIMHA, iDestrin™
(NP50301, Nascent Pharmaceuticals), uuxjgocnopmHa A (Nova22007,
Novagali), okcuTeTpauukamMHa (Duramycin, MOLI1901, Lantibio),
CF101 (28,3S,4R, 5R) -3, d-ourngporcu—-5-[6-[ (3-
MonbeHnJI) MeETUIIaMVHO | TypHUH-9-1J1] ~-N-MeTuJI-oKCcoJlaH-2-kapbamMuia,

Can-Fite Biopharma), BOKJIOCIIOPHMHA (LX212 W LX214, Lux
Biosciences), ARG103 (Agentis), RX-10045 (CcHUHTeTHMUYECKMM aHAaJIOT
pPeCcoJsIBMHE, Resolvyx), DYN15 (Dyanmis Therapeutics),
puBorJMTasoHa (DEO0O11, Daiichi Sanko), TB4 (RegeneRx), OPH-01
(Ophtalmis Monaco), PCS101 (Pericor Science), REV1-31
(Evolutec), Lacritin (Senju), pebammunuma (Otsuka-Novartis), OT-
551 (Othera), PAI-2 (University of Pennsylvania and Temple
University), OujJokaplMHa, TaKpoJMMyca, IMMekpoJuMyca (AMS981,

Novartis), JioTenpenHosia »sTaboHaTa, pUuTykrCcuMaba, orkeadocosa

TeTpaHaTpud (INS365, Inspire), KLS-0611 (Kisseil
Pharmaceuticals), OeTUIPORNIUaHOPOCTEPOHA, aHaKMHpa,
spanmmsymada, MUKOQeHOIATAa HaTpu4, STaHeplenTa (Embrel®),
TUIOPOKCUXIIOPOXUHA, NGX267 (TorreyPines Therapeutics) VI
TaJgMooMMna .

B HeKOTOpHX BapMaHTax peajin3aluy MN300peTeHUusd COoeOMHeHMe B
COOTBETCTBMM C OaHHBEM M300peTeHMeM MOI'yT OHTb BBeIeHH B
KoOMOMHaUuyM C OOHMM WM 0BoJiee  CcpelcTBaMu, BEIOPAHHEIMM U3
AHTUOMOTUUECKUX, IIPOTUBOBUPYCHEIX, IIPOTUBOTPUOKOBHX,
obe3boNMBaKRIUX, NPOTUBOBOCHANIUTEJIEHEIX CPelCTB, B TOM UKCJIE
CTEPOUIHEIX W HECTEPOMUIOHHX [IPOTUMBOBOCIAJNMUTEJNLHEX CPEeOCTB WU
IIPOTURBOAJIJIEPTUUECKUX CPEeICTB. I[IpMMepH NOIOXOOAMUX JeKapCTBEHHHX
CpeIncTB BKJIOUAT AMMHOTJIMKO3UIH, TaxKue Kak aMUKAaLWH,
TeHTaMMIIVH, ToOpaMMIIMH, CTPREeNTOMUIIMH, HEeTUMJIMMIVMH W KaHaMMIIVH;
GTOPXMHOJIOHH, TakKue KakK UMIPOQJIOKCALIMH, HOpP®JIOKCAalMH,
odpJIOKCAalLUH, TpoBadJIOKCallnH, JoMepJIOKCallnH, JeBOQJIOKCALMH U
DHOKCAIMH; HaQTUPUIOMH,; CYJIbOOHaAMUIB; IIOJIMMUKCHH; XJIOPaMOEHUKOJII;
HEOMMIIVH,; IlapaMOMMUIVH,; KOJMCTMMeTaT,; OalMTpallH; BaHKOMMIIMH;
TeTPalUKJIMHEL; pudamMIrye 17 ero [IPOU3BOIOHEE ("pubamMnmHuE") ;
LIUKJIOCEPUH ; OeTa-JlaKTaMHl; 11e)aJIOCIIOPMHEL ; aMOOTEPULIVHE ;

GIIYKOHA30J; GIIYLUUTOBUH; HaTaMMIVH/, MVKOHa30JI, KeTOKOHaszs0OJI,
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KOPTUKOCTEPOUDL; IUKJIObeHaK; QaypdburnpodeH; KeTOpoJiakK; cCylnpodeH;
XPOMOJIVH ; JIOOOKCaMMIa ; JieBOKabaCTHUH; Hadasz0JmnH; AQHTA30JIMH;
beHVpaMMH; WM aHTUOMOTUK TPYIIIE a3ajitioB.

Jpoyrme IIPUMEPH Cpencre, C OIOHMM WM 0oJiee ™3 KOTOPHX
IpenJIOXKEeHHOEe COoeOMHeHMe TakXe MOXeT OBTH OOBeOMHEHO, BKJIUAKT:
JledeHVe B CJydae 0oJie3HM AJbliTeldMepa, TaKoe KaK [IOHelesuJl U
PUBaACTUTIMMH,; JIeUeHMe B cCliydae O0oJie3HM IlapKMHCOHa, TakKoe Kak L-
DOPA/kapbunorna, SHTaKallOH, PONVMHUPOJ, I[IPAMUIIEKCOJI, OpPOMKPUIITHH,
IeproJinLn, TPUTeKCUPeHUOUII U aMaHTaIuH; CpPpelcTBO OJ4 JeUeHUdA

paccedgHHOTO cCckJepo3a (PC), Takoe kak OeTa-uHTepdepOoH (HaIpUMep,

Avonex® u Rebif®), aueTaT JaTupaMepa ¥ MUTOKCAHTPOH; JeUueHUEe B
clydae acTMH, TaKoe KaK aJiOyTepoJl M MOHTeJNlyKacT,; CPpencTBO IJ4d
JeueHnsa mIMU30QpeHrM, TaKoe KakK 3BUIIpeKca, puclrepnalj, CepoKBeJlb U
TaJIonepuIo; NIPOTUBOBOCHANIUTEJIEHOE CpencCTEO, Taxkoe Kak
KOPTUKOCTEPOUN, TakoM Kak IeKcaMeTa30H WIM T[IpeldHM30JI0H, OHO-
BiokaTop, MWMJII-1 RA, aszaTHMONPMH, LIMKJOQOChaMmMI M CyJbdacalla3VH;
VMMYyHOMOIOYJIMPpYKIlee CPeIcTBO, B TOM UMCJIe UWMMYHOIENpeCCaHTH,
TaKrMe KakK LUKJIOCIOPMH, TaKpoJIMMyC, palaMUUVH, MHUKOQeHOJIATa
MOdeTmnII, MHTepdepOH, KOPTUKOCTepouI, LukjIodochamMml, asz3aTUONPUH
n cyJbbacalyaszmH; HeMVpoTpodmueckumm OGakTop, TaKoM KaK MHIUOUTOP
ALeTUIIXOJIMHSCTEepasH, VHIMOUTOP MAO, MHTepbepoH,
IIPOTUBOCYLOOPOXHOE CPeICcTBO, OJIOKaTOp MOHHOTO KaHajla, pPUIIy30JI
WX CPelCcTBO IMNIPOTUE OoJie3HM IlapKMHCOHa,; CPpencTBO IOJIS JIeUeHUI
CepIeyHO—COCYOMUCTHIX 3aboJjyieBaHMUl, Takoe Kak BeTa-0BJoKaTOpP,
uHruburtop ACE, 1ouypeTMk, HUTpAT, OJOKATOP KaJbLUMEBHX KaHAaJIOB
MM CTaTMH; CPelICTBO OJ4 JieueHud 3abojieBaHUM IIeUueHM, TaKoe Kak
KOPTUKOCTEPOU, XOJIeCTUpaMmnH, MHTepbepoH u AHTUBUPYCHOE
CpeICcTBO,; CPeICTBO nOJA JieueHMS PacCTpOMCTB KpPOBU, TaKoe Kak
KOPTUKOCTEPOUI, IPOTHBOJIEMKeMMUeCKoe CpelCTBO MIM QaKTop pocTa;
MM CPenOCcTBO IJA JeueHMS UMMYHOJOTHMUECKMX HeIOoCTaTOUYHOCTEeN,
TaKMX KaK I'aMMa-IJIODYJIMH .

B HeKOTOPHX BapMaHTax pealu3aluu U300peTeHUsa COeOVMHEHUA B
COOTBETCTBMM C JaHHEM M300peTeHMeM BBOOAT B COoUeTaHMM C
VHITUOUTOPOM SAHYC—KMHAa3H (HaAIpUMMep, PYKCOJIUTMHMOa, TodaumTuHmba,

OapuumMTHMba, CYT387, GLPGO634, JecTaypTuHmuba, naxkpmuTmHuoba,
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TG101348 wmiIM CeJeKTUMBHOT'O MHIMOMTOpa SAHYC-KMHA3H), MWHIUOUTOPOB
Pim-kKMHa3HE (BKJOUAS MHTUMOMUTOPH OIHOTO WIM OoJjiee m3 PIM1, PIM2 wu
PIM3), MHITUOUTOPOB PI3-xMHa3H, B TOM yucJe PI3K-gesbTa
CeJIEKTUBHEIX MHIMOUTOPOB UM MHIMOMTOpOoB PI3K mMPOKOIO CIeKTpa
OercTBUA) , UHIUOUTOPOB MEK, MHTUOMUTOPOB LUUKJIMHBABUCUMOM KMUHASBH,
nHTUOUTOPOB Db-RAF, wumHrMOMTOpoB mTOR, MHIMOUTOPOB IIPOTEOCOM
(HanpumMep, dopTesoMmbd, KapdmuaIzoMmb) , HDAC-MHTUOUTOPOB
(HanpuMep, naHoOmMHOCTAaTa, BOpMHOCTAaTa) , VHITUOUTOPOB IOHK-
MeTuJITpaHCchepa3s, OekKcaMeTas3O0Ha, MeJadpaljlaHa ¥ UMMYHOMOIYJIATOPOB
(TakmMx, KakK JIeHOJUIOMUI M IIOMaJIMIOMUI) .

CocTaB, JIeKapCTBEHHBE (QODMEl M BBeINeHMHEe

[lpy  OpPVMeHeHUU B KauecTBe bapMalleBTUYECKMX CpelCcTB,
COEeIMHEHVS B COOTBETCTBUM C HACTOSAMMM KM300pPEeTeHMeM MOTYT OHTH
BBelIeHE B OopMe OdapMalleBTUUECKUX KOMIIO3UIUM. IOTM KOMIO3UIINA
MOTYT OHITH MOJIYYEHE criocotom, XOPOIIO M3BeCTHEM B
bapMalleBTHUUECKOMN oBiacTu TeXHUKN, u MOTYT OHITH BBEeIEeHH
PasJIMUHBEIMU 1Y TSAMU, B 3aBUCHMOCTH oT TOTO, ABJIAETCH  JIU
HeoOxXoOouMoe JIedeHre MeCTHHM MM CUCTEMHHM, W OT ILJIomaiu,
KOTOpad IMNOmJIeXUT obpaboTke. BremeHMe MOXeT OHBTH HapPyXHBM (B TOM
uycijie TpaHCOepMalJlbHEM, SIUOePMaJibHEM, OQTalIbMOJIOTUUYECKUMM WM Ha
CIIU3UCTEE ODOOJIOUKH, BRJIOUAS MHTpaHa3aJIbHBIM, Bar'MHAJIbLHEM U
PEeKTaJIbHEM OTIIYCK), MHTAJNALUMOHHHM (HaIpMMep, C IIOMOIbLI BIHXAaHUSI
MM BOYBAHUS TIIOPOMKOB WJIM al’po30Jel, B TOM UMCJIe C IIOMOILIO
PACHOBIIMTEJIS; BHYyTpUTpaxeaJlbHEM MM MHTpaHasaJIbHBEM) , I[IepopallbHBEM
VI napeHTepalJibHEM. [TapeHTepallbHOE BBeIleHUE BKJIOUAIT
BHYTPMBEHHOE, BHYyTpMapTepMallbHOe, IIOIOKOXHOE, BHYTPUOPKIMHHOE,
BHYTPMMHIIEUHOE WM MHBEKUMID WIM MWHOY3UMO; WIM BHYTpPUUEpeIlHoOe,
HalpuMep, VHTpaTeKaJlbHOE WMJIM MHTPABEeHTPUKYJISPHOE  BRBEeIeHUE.
[TapeHTepallbHOE  BBEeOeHMe  MOXeT OHITH OCYIIECTRBJIEHO B  Hopme
eIVHUYHOM OOJIIOCHOM IO3BH, MM MOXeT OBTL OCYMEeCTBJIEHO, HalpuMep,
Iy TeM HENPEPHBHOTO nepdy3MOHHOT'O Hacoca. dapMalleBTUUECKUE
KOMIIO3ULUKX ¥ COCTaBBE IJIA MECTHOT'O BBeIeHMS MOT'YT BKJIKUYATH
TpaHCOepMaJibHEIE ILJIACTHPM, Mas3M, JIOCBOHH, KpPEeMH, I'eJM, Kalllu,
CYIIO3UTOPUN, anposoiy, PacTBOPH n [IOPOIIKM . OBBIUHEIE
bapMalleBTUUECKME HOCUTEJM Ha BOIHOMW, IIOPOMKOBOM WMJM MacCJISHOMU

OCHOBax, 3al'yCTUTEJIM M TOMY I[HODOOHOe MOITYT OHTB HeOOXOIVMMEMA
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VIV KeJlaTeJIbHBEMU .

300peTeHMe TakKXe BKJIKUaeT GQapMalleBTUUEeCKMEe KOMIIO3UIUMA,
KOTOPHE COIOepXaT, B KaueCTBe aKTUBHOI'O MHIPEeOMeHTa, COeIMHeHMEe
B COOTBETCTBMM C HOaHHHM MKM300peTeHMeM WM eI'o dapMaleBTUUeCKU
IpMeMIeMyK COJIb, B KOMOMHAalLMM C OOHMM WM OoJiee dapMalleBTUUECKU
IpreMIIeMEMI HOCUTEJIAMU (BCrioMOT' @ TeJIb HEIMU CpeIOCTBaMu) . B
HEeKOTOPEX BapMaHTax pealM3allM M300peTeHMsS KOMIIO3ULMS SBJIAETCH
IoOXonamen oJis HapyXHOTO IPpUMEeHEeHUS . ITpu M3TOTOBJIEHUN
KOMIIOBUIIMM B COOTBETCTBMM C IaHHEM MU300peTeHMeM, aKTUBHEMN
VHTPpeIMeHT OOBUYHO CMEmMMBAaknT CO  BCIOMOTATEJIBHEIM CPeIdCTBOM,
pa30aBJISOT BCIOMOTATEJILHEM CPREeOCTBOM WM 3BaKJoUalnT B [I0I0OHHM
HOCUTEeJIL, B dopMe, HaIpuMep, KalcyJiH, came, B OyMary WIM OPpyITou
KOHTeMHep. Ilpu YCJOBMM, UTO BCIOMOTAaTeJIbHOE CPelCTBO CJYXUT
pazbaBuUTeJIeEM, OHO MOXeT OBTE TBEePOBEM, IIOJYTBEPIOEM WM XUIKMM
MaTepMraJioM, KOTOPHEM »OeMcTByeT KakK HallOJHUTeJbL, HOCUTEJbL WK
Cpena @mJsa aKTHMBHOI'O MHIpeOMeHTa. TakuM o0pa30M, KOMIIO3ULUN
MOTYT OHTL B OQopMe TabJlIeTOK, IIWUJIJL, IIOPOWKOB, JIElellek, calle,
06JIaTOK, DSJMUKCHUPOB, CYCIEeH3UM, 5SMyJLCUM, PacTBOPOB, CHUPOIORB,
aspo3oJie (B BUOE TBepIOoTl'O BeMecTBa MM B XMIKOM cpele), MaseH,
comepxamux, HamopuMep, ono 10% 0o Macce aKTMBHOI'O COeIVHEeHWUd,
MATKUX U TBEPOBIX XeJIaTMHOBEX KaIICyJl, CYIIO3UTOPUER, CTepPWUJIbHEX
PACTBOPOBR IJIS MHBEKUIUM M CTEePUJILHO YIIaKOBAaHHBEIX IIOPOIKOB.

[IpM MOJIyYeHMM KOMIIOBULIMM, aKTHMBHOEe CoeldMHeHMe MOXeT OHTH
u3MeJIbUeHO 1OJid ofecrneueHMsa COOTBETCTBYKIMEIOo pasMepa UYacCTHIL
nepen oObeIMHEeHMEeM C OPpYyI'MMM MHITpelIMeHTaMM. ECIM aKTMBHOE
CoeIMHEeHMe SABJIAeTCS II0 CYINeCTBY HepaCTBOPMMEM, OHO MOXeT OHTb
M3MeJILUEHO IO pasMepa YacTull MeHee uyeM 200 mem. EciaM aKTMBHOE
COeIMHEHMVe H[BJISeTCS II0 CYIEeCTBY pPaCTBOPUMMEIM B BOIe, pasMep
JacTUl, MOXeET PpPeryJIMPOBaThbCH IIYTEM WM3MEeJIbUeHMd OJ9 oOecClleueHUud
10 CYmMEeCTBY PaABHOMEPHOTO paclpelelJIeHMd B KOMIIO3UILIWM, HalpuUMep,
okoJio 40 wmem.

CoenuMHEeHUS B COOTBETCTBUM C HOaHHBEIM M300peTeHMeM MOXeT OHTH
V3MeJILUEHO C IIPUMMEeHEeHMEM M3BECTHHEX IMIpOoLenayp IIoMOoJla, TaKMxX Kak
BJIAXHEIM pPa3MOJI C TIOoJIydeHMeM pasl3Mepa YacTHull, HOOOXOOAMMX OJIA
bopMUpPOBaAHUA TabJIeToOK u oJis OPYITMX TUIIOB IpernapaToB.

MeJsikoOoucIlepCHHe (B GopMe HaHOUAaCTHUI]) IIpelapaTH COoeIMHEeHUM B
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COOTBETCTBUMA c IOaHHBEM M300peTeHMeM  MOTYT OHTHE [IOJIYYEeHEl
criocobaMy, MB3BECTHHMM B HOaHHOM o0OJlacTM TexXHUMKM, HalpuMep,
CMOTPM MeXIYHapomOHyID 3asBky N WO 2002/000196.

HeKOTOpHe IIPVMMEPEL IIOOXOOAINMX BCIIOMOT'aTeJIbHEX CpellCTB

BKJIOU AT JIaKTO3Y, IeKCTposy, caxaposy, copbur, MaHHUT,
KpaxMaJibl, akKaluo  apaBUMCKYIO, bochar KaJblus, aJIb TMHATH,
TparakaHT, KeJlaTUH, CUJIMKAT  KaJbLMA, MUKPOKPUCTAJIIMYECKYIO

LeJIJIJIOsY, MIOJIMBUHUJINIUPPOJIMIOH, LeJIJIJIoO3Y, BOOY, CUPOIl U
Me TUJILEJIIIIIOBY .« CocTaBH MOTYT OOIIOJIHUTEJIBEHO BKJIOUATE :
CMasHBawiye CpencTea, Takye KaK TalJlbK, cTeapaT MaTHMA U
MMHepaJIbHOe MacJo; cCMauMBamKimme cpencrTrea; SMYJIbE TUPYIME u
CYyCIeHOVpyKIe CpelcTBa; KOHCEPBAHTH, TakMe Kak MeTuJI- U
NPONUITUOPOKCU—OEH30aTH; NOOCIaCTUTEJIN ; u apoMaTU3aTOPH .
KoMmosuummM B COOTBETCTBMM C TaHHEIM M300peTeHMeM MOTYyT OBTH
COCTaBJIEHH TaKuM o0pa30oM, UTOOH o0B8ecChneuuThs OHCTPOEe, OIUTEJIBHOEe
WM  3aMeOJIeHHOe  BHCBOOOXIEeHMe aKTHUMBHOTO MHIPEOMeHTa IIoCJe
BBelIeHUd TIallMeHTy C I[IpUMMeHeHMeM IMIpolledyp, WM3BEeCTHHX B IOaHHOM
oBJIaCTU TEXHUKMU.

Komriosuiumm MOTYT OBITH COCTaBJIEHEL B CTaHIOapTHOMN
JIeKapCTBeHHOM QopMe, Kaxias IOO3MPOBKA COOEPXUT OT OKOJIO 5 1o
okoJio 1000 mMr (1 1), wuwame oT okoJjo 100 mMr pmo okoJjgo 500 wmT
aKTHMBHOI'O MHIpeOMeHTa. TepMMH "CTaHOapTHHE JeKapCTBEeHHEE GOPMH"
COOTBETCTBYET dMBUUIeCcKNn OV CKPEeTHRM eIMHMIIaM, IPUTOOHEIM B
KauecTre e OVMHWUHEIX ODO3UPOBKU oJia yeJIoOBeKa n OIPYyITUX
MJIEKOIIUTAKIMX, IIpMUeM KaxXoad CcTaHIapTHasd JeKapCcTBeHHasa dopMma
COINEPXUT 3apaHee OIIpeleJIeHHOe KOJMUeCTBO AaKTMBHOTO MaTepualia,
paccumMTaHHOE Ha I[IOoJIYUeHMe XeJjlaeMOT'O TepalleBTHUUecKoTro sdbexkTa, B
coueTaHUNn c MIOOX O I AIMM bapMalleBTUUE CKMM BCIIOMOT'aTeJIbHEIM
CpPenCcTBOM.

AKTMBHOEe COeIVMHeHMEe MOXeT OHTb 320PeKTMBHEIM B MIMPOKOM
omarnasoHe OO3SUPOBOK n ero, Kak npaBwuio, BBOIOAT B
bapMalleBTUUECKHA 20PeKTMBHOM KOJIMUECTBE. CienyetT IIOHMMATh,
OOHaKO, UTO (QakTUMUeCKM BBOIOMMOE KOJMUECTBO COEeIMHEHMI OOBUHO
OynmeT OonpeneyiiThLCAa JieuaimMm BpauoM B COOTBETCTBUU C
COOTBETCTRBYKIMMM OOCTOATEJIbCTBaAMHA, B TOM UMCJIEe COCTOSHUEM,

rnomgjiexamrviMm JIeUYeHMNIO, BH@paHHHM criocoboM BBeOeHUd, KOHKPETHEIM
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BBOOMMEIM coeIMHEeHMeM, BO3pacToOM, Maccon u peakumen
VHIVBUIOYAJILHOTO IallMeHTa, TSKeCThl CHMMITOMOB Yy IHalMeHTa U TOMY
MIOOOOHEM .

19 T[OJy4UeHMSa TRBEepOEX KOMIIO3MUIMM, TaKMx Kak TabJeTKH,
OCHOBHOM aKTMBHHM MHIPEeIMeHT CMemMBanT C dapMalleBTHUUYECKUM
BCIIOMOTATeJILHEM CpelCTBOM IJId oO0pa30BaHMUA TBEePIOM KOMIIO3ULMUM IO
OpUOaHUsS eV JeKapCTBeHHOM (QOpMBl, KOTOopasd COIEPXUT OITHOPOIHYIO
cMechb CoeIMHEeHMs [0 JaHHOMY M300peTeHMD. [lp  CCHJIKE Ha
yKasaHHBEe KOMIIO3MUUM IO MNIPUIOAHMSA UMM JeKapCTBEeHHOM QOPME Kak
TOMOTEeHHHE, AaKTUBHHM MHITPeIMeHT OOBUHO pacCcpedoToueH pPaBHOMEPHO
IO BCeM KOMIOBUIMM TakuM o0pa30M, UYTO KOMIIO3MLIMSA MOXeT OHTb
JIET'KO pasneJjieHa Ha OOMHAKOBO Sd0OeKTURHEE CTaHIapTHEE
JIeKapCTBeHHEe (QOPMBI, TakMe KakK TabJleTKM, OWIJIM ¥ KalCyJH.
YKazaHHYID TBepIyld KOMIIO3MIUIMID IO NPpUIAaHUA el JIeKapCTBEHHOM (QOPMH
3aTeM pas3delIgiT Ha CTaHIOapTHHE JIeKapCTBEHHHE QOPMEL OMMCAHHOTO
BHIIE THUIIa, KOTOPHEE COIepXaT OoT, Hamnpumep, okojyio 0,1 ©mO OKOJO
1000 M akTHMBHOT'O MHI'PEeOMeHTa I10 OaHHOMYy M300peTeHUo.

TabJjeTKy WM OUIIJIM IO OaHHOMY M300peTeHMIK MOTYT OHTH
[IOKPHITE  WMJIM  COCTAaBJIEHEH UMHBIM  CIIOCODOM, oJis TOTO, YTOOH
oBecreunThb JIEKapCTBEHHYIO bopmy, nojiyyasa IpeuMylIeCcTBO
IIPOJIOHTMPOBAHHOTO IOeMCcTBUA. Hamnpumep, TabjeTKa WM OIUJIOJIS MOXeT
comepXaThb BHYTPEHHMM ¥ BHENHMM KOMIIOHEHT IO3MPOBKa, IIpUUeM
nocjieIHUM uMeeT QpopMy OOOJIOUKM Hal IepPBhHM. JBa KOMIIOHEHTAa MOTYT
OBITEL pPas3deJIeHB DSHTEePOCOJIOOMIILHEM CJIOeM, KOTOPHM CJYXUT IJIS
TOTO, UYTOOH MIPOTMBOCTOATEL Pal3pPYIIEHMI B XeJyIKe U I[I03BOJMUTH
BHYTPEHHEMY KOMIIOHEHTY IIPOXOIMTHE MHTAKTHEIM B OBeHAOlaTUIIEPCTHYIO
KUIIKY WX 3adepXaTbCd IIPpM BHCBOOOXIOeHUMM. [JId TakMUxX KUIIEUHBX
CJIOEB WJIM IOKPHTUM MOTYT OHTH IIPMMEeHeHO MHOXEeCTBO MaTepMralioB,
TakyMe MaTepMaJikl BRJOUALT PAO  [HOJMMEPHHX  KMCJIOT UM CcMeceu
IIOJIMMEPHEIX KMCJIOT C TaKyMM MaTepuallaMr, KaK MeJlJlak, LeTUJIOBBM
COMPT M alleTaT LeJJIJIO3H.

Xrnkre QOPMEI, B KOTOPHX COEOMHEHMS M KOMIIO3UIIMM I10 JaHHOMY
n300peTeHur MOTYT OHTH BKJIOUEHH IJIS BBeIEeHMSA II€pOpalIbHO WM C
[IOMOIILI MHBEKLWM, BKJKYAKT BOIOHHE pPacCTBOPH, COOTBETCTBYIIMM
oBpa30M apoMaTU3UMPOBAHHEE CUPOIIH, BOIHHE WMJIM MACJISHEE CYCIIEH3UU

n  apoMaTrM3IMpOBaHHEE OSOMYJIBECUNM C IIMINEeBEIMM MacCJlaMl, TaKVMMM Kak
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XJIOIIKOBOE MacJo, KYHXyTHOE MacJo, KOKOCOBOE MacJIo VI
apaxmucoeoe MacJo, a Takxe DIIMK CUPH 7 aHaJIOTUYHEE
bapMaleBTHUUECKME HAIOJHUTEJIM.

KomMrosuumum IOJid MHTANAUUM MM MHCYOQIALUMM BKJIIOUAKT PacCTBOPEHL
" CYCIIEH3UU B bapMalleBTUUECKHA IpreMIIeMHX, BOIHEBIX VI
OpTraHMUeCKUX PacCTBOPUTENIAX, WM UX CMeCH, U HOpoWku. XUIKMUEe WU
TBepOhe KOMIIO3MILIMM MOTYT CcoIepXaThk INOoOXoOAmye dapMalleBTUUdecKM
OpueMJIeMEle  BCIIOMOT'aTeJIbHHE CpPenOCcTBa, KakK OIMCaHO Beme. B
HEKOTOPEIX BapMaHTax pealu3aluu u300peTeHMS KOMIIO3ULMY BBOIAT
yepe3 POTOBOM WMJIM HOCOBOM OHIXATEJILHHEM OYTh OJ9 MEeCTHOT'O WM
CUCTEMHOTI'O sbderTa. Komriosuimm MOTYT OHITH P aCIIbIIe HE C
[IpMMeHeHMEM WMHEPTHEX I'a30B. PacCIHJIEeHHEE PACTBOPH MOXHO BIHEXAThb
HEeNOCPeACTBEeHHO U3 pPacCHBUIAKMETO YCTPOWCTBa WMJIM pPachOeIIgoIee
YCTPOMCTBO MOXeT OHTL NPpMCOeIMHEeHO K TaMIIOHY JIMIIEBOM MacKM WK
IOEIXaTeJIbLHOMY allllapaTy C I[IepeMeXanlMMCS IIOJIOXKMTEJIBHEM OaBJIEHVEM.
KoMriosuuum B BUIOEe pacTBOpa, CYCIEH3UM WM TIIOPOoMKa MOTYT OHTH
BBeleHH IIepopallbHO MM MHTpaHa3aJIbHO M3 YCTPOMCTB, KOTOpPHE
OOCTABJIAKRT KOMIIOZULNM COOTBETCTBYKIMM CIIOCODOM.

KoMrosuumum mOJjs MeCTHOT'O IIPMMEHEHMS MOI'YT COHOepXaThb OIUH
uiam ©0oJiee OOBUHHX HOCUTEJIeM. B HEKOTOPHX BapMaHTax peajmu3alun
n300peTeHrsa, MasM MOT'YT CoOmepXaThb BOOY ¥ OIOMH wiIn 0OoJiee
TUOPOGOOHEIX HOCHUTeJ e, BHIOpPaHHEIX us, HalpuMep, KUOKOTO
napadmuHa, IPOCTOTO aJIKMUIIOBOTO sdpupa [IOJIMOKCUB TUIIeHA,
OPONMJIEHTUIMKOJIA, ©OeJJoT'o Ba3eJiMHa M ToMy IHomofHoro. Kommosmuum
HOCUTeJIel KpeMOB MOTYT OBTL OCHOBAHH Ha BoIe B KoMOMHALMM C
TJIMLEPVMHOM WM OIOHOM WMJIM ©OoJiee IOpyIMX KOMIIOHEHTOB, HallpuMep,
TJIMLEPUMHMOHOCTEAPATOM, PEG-TJIMIIEPMHMOHOCTEAPATOM n
HETUIICTEAPMIIOBEIM  CIIMPTOM. Tenmn  MOTYT OHITH COCTaBJIEHE C
IpYMMeHeHMEM M3O0MNPONIMJIOBOTO CIMPpTa WM BOIBE, COOTBETCTBEHHO, B
KOMOMHaUMM C IOPpyI'MMM  KOMIIOHEHTAaMM, TakMMM  Kak, HalpuMep,
TJIMLLEPUH, TIUIPOKCUSTWUIILEJJIIIC3a W TOMYy I[IOHOOHOe. B HeKOTOPHX
BapuaHTax peanmzalunmu n300peTeHnd, COCTaBH nJisg HapyXHOTO
IpUMeHeHMSI coIepXaT 10 MeHblmey Mepe okoJio 0,1, IO MeHbIel Mepe
okoJio 0,25, mo MeHbmeM Mepe okoJjio 0,5, Mo MeHbBmEM Mepe OkKoJo 1,
10 MeHBIIeM Mepe OKOJIO 2 WM IO MeHBIIeM Mepe OKoJio 5 Macc. $

CoeIMHeHMAd B COOTBEeTCTBMM C OaHHEM MBO@peTeHMeM. CocTaBH OJIA
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HapyXHOTO NpUMeHeHU g MOXeT OBITH COOTBETCTRYIIINM obpasoM
YIIaKOBaHH B TyOax, HalpuMmep, 100 T, KOTOpPEIE ABJIATCH
HeoOd3aTeJIbHO CBA3AHHEIMM C MHCTPYKUMAMM OJIA JIeUeHUMHA OTHOEeJIBHOTO
CHMMIITOMa, HalpuMmep, IIcopMasza WM OpyroT'o KOXHOTO 3aboJjieBaHuA.

KoimuecTBO COeOMHEHMS MWJIM KOMIIO3BMLMM, BBOOMMOE IIallMeHTY,
OymeT MeHATbCH B 3aBUCHMMOCTM OT TOI'O, UYTO BBOOAT, OT LeJu
BBEeIOeHUsd, TakoM Kak OpodmilakTMKa MIM  JIeUueHue, COCTOAHUA
naumMeHTa, criocoba BBEIOEeHUSA u TOMY [IOgOBOHOTO . Tpu
TepaleBTUUEeCKUX IIPUMEHEHUIX, KOMIIOBULIMM MOT'YT OHBThE BBEeIEHH
naumeHTy, yxe cTpamapileMy  OT 3aboJIeraHud, B KOJIMYeCTBE,
OOCTATOUHOM IJIS JIeUueHud, WM II0 MeHbIleM Mepe IJIS TOoTo, UTOOH
YJaCTUUHO OCTAHOBUTE CUMIITOMH 3aboJiIeBaHMAd B M €TI0 OCJIOXHEHMUS.
50bexkTMBHEE HO3H OYIOYT 3SaBUCeThL OT 3abojieBaHMsda, COCTO4HUSL,
KOTOpOe JieuaT, a TakKxXe pPelleHuda Jieuallel'o Bpauda, B 3aBUCUMOCTU OT
Takux G(akTOpOR, Kak TIKeCTb 3abojieBaHUsa, BO3pacT, Macca, oOmee
COCTOMAHME NNalMeHTa M TOMy I[IOoOOOHOe.

KomMmriosuiunm, BBOOVMEIE rnalumMeHTy, MOTYT OBITH B dopme
bapMalleBTUUECKUX KOMIIO 3ULINM, ONMCaHHEIX BEIIE . YKasaHHEE

KOMIIO3ULIUM MOIT'YT OBTH CTepMJIM30OBaAaHEl C IIOMOIEBIO crioco6oB OOBUHOM

cCTrepiimsalinm I MOTYT rnogBepraTecCc4da CTepliMsynimeMy
d_)I/IJ'Ib TPOBaHMO. BonHele PacTBOPE MOTYT OHITE YIIaKOBaHEL IOJIA
IIPVMIMEHEHN A tes VBMeHeHUM ’ VI JIMIO @MJ’IMBMpOBaHBI,

JIMOOUIIMBUPOBAHHEIM  IIPerapar nepen BBemeHueM OoOBeIVHSAT co
CTEPUJIBHEIM BOIOHEIM HOCHTeJIeM. PH HnpenapaToB C coelIMHeHMeM OOBUHO
cocTaBJdeT Mexny 3 u 11, ©OoJiee mnpemmnouyTuTeJIbHO, OT 5 mo 9 wu,
HamboJiee TMNpPedlodyTUuTeJIbHO, oT 7 5»mo 8. ClenyeT IIOHMMAaThk, UYTO
IIpMMeHeHMEe HEeKOTOPHX W3 BHIMEONMCAHHEX BCIIOMOT'aTeJIbHEX CPelCTB,
HOCUTeJeln VI CcTabuImM3aToOpPOB [IpPUBEeneT K o6pa30BaHUL
bapMalleBTUUECKHUX COJIEN.

TepamneBTHUUYECKAA OO3UPOBKAa COEenIMHEHUS 1o OaHHOMY
n300peTeHU MOXET BapbMPOBATHCA B 3aBUCHMMOCTM, HalpuUMep, OT
KOHKPETHOTO IIPMMEHEHUH, IpM KOTOPOM OCYMECTBJIAKRT JI€UeHUue,
crmocoba BBeleHUHd COeIVMHeHUd, 3OOPOBbSA M COCTOSHUA IallMeHTa U
pelleHus JiedalleI'O Bpada. [IpOoloplUMsa MJIM KOHILEeHTpalusd COeIVMHEeHUS B
COOTBETCTBUU c OaHHBM n300peTEHNEM B bapMalleBTHUUECKOMN

KOMIIO3MIIMM MOXEeT BapbMpPpOBaATBECA B 3aBUMCHMMOCTM OT LeJIOTO pAlla
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baKkTOpPOB, B TOM UMCJIE IO3UMPOBKM, XMMHUUECKMX XapaKTepUCTUK
(HanmpuMep , IUIPOQOOHOCTHU) M NIYTU BBeleHUA. Halpumep, COeIVHeHUA
B COOTBETCTBMM C JaHHEIM M300peTeHMeM MOI'yT OBThH IIPeIdJIOXeHH B
BOOHOM OybepHOM OQU3MOJIOTUUECKOM pacTBOpe, colepXaleM OT OKOJIO
0,1 1mo oxojyo 10% wmacc./o®. coemoVHeHMA IJIS [IapeHTepaslbHOTO
BBemeHUA. HeKOTOpHEe THUIMUHEE OMalla30HHE 03 IMIPpedcTaBJISnT coboM
OT OKOJIO 1MKI'/KI' HO OKOJIO 1 T'/KI' MaccCH Tejla B OeHbL. B HEeKOTOPHX
BapMaHTax pealus3alumy U300peTeHusa OMaras30oH 03 COCTaBJIART OT
okojsio 0,01 w™Mr/xkr mo okoJjsio 100 MI/KD MaccCeH Tejla B IeHL.
IosupoBKa, BEPOATHO, 3aBMCHUT OT TaKMX IIepeMeHHBEX, KaK THI U
CTelleHb IMIpoTrpeccHupoBaHmMA 3adojieBaHMsa WMJIM PacCTpoMcTBa, o0O0mero
COCTOAHUE 3O0POBL A KOHKPETHOTO naumeHTa, OTHOCUTEJILHOM
BMOJIOTUUECKOM 30PEeKTUBHOCTHA BEIOPAaHHOT'O COeIMHEeHW I, cocTaBa
BCIIOMOTATEJIbHOTO CpencTBa M eT0 NOYyTH BeBeleHUA. DOPeKTUMBHEE TOSH
MOTYT OBTE BKCTPAMOJIMPOBAHH M3 KPWUBEX I03a—-0TBET, IIOJIYUEHHEX OT
in vitro TecT-CHUCTEM WMJIM TEeCT-CHCTEM XMBOTHOM MOIEJIV.

KoMrosuumum B COOTBETCTBMM C ITaHHEIM W300peTeHMEM MOTYT
OOTIOJIHUTEJIEHO BKJIIOUATH OIOVH ZANNZN DoJiee OOTIOJIHUT &JIb HEIX
bapMalleBTUUECKUX CpencTs, TaKmUx Kak XUMUOTepaleBTUUECKOe
CpencTro, cTepoun, NIPOTUBOBOCIIANIUTEJIBHOE COoeOVHeHue ZNIZ!
VMMYHOIOENIpeCCaHT, [IPMMepH KOTOPHX [IPUBeIeHH BHIIE.

MeueHEle coOenMHEHMS M CHOCOOR aHaJMza

B IOpyI'OM acIlekKTe OaHHOTO M300peTeHMs NpenjaralnTcsa MeUeHHEe
COoeIMHEeHMS B COOTBETCTBUM C OaHHHEM M300peTeHUeM (pallMOM30TOIIHO-—
MeueHHe, JIIOMMHEeCLEeHTHO-MeueHHe ¥ T.O.), KOTOpHEe MOT'YT OHTH
IPpMMEeHVMMEL He TOJIBKO B Clocobax QopMMPOBaHMA M300paXeHUs, HO
Takke M B aHaJlMz3ax, M 1in vitro, M in vivo, C LeJbl JIOKaJMU3alluM
M KOJIMUeCTBEHHOTO aHalMz3a 0ejkoB BET B of0paslax TKaHelM, B TOM
UyCcJie uYeJIoBeKa, U OJ4d MUIOEeHTUOMKALUUKM JIMIaHooB Oesgka BET nyTem
NOomaBJIEHUS  CBASHBAHUA  MEUEHOTO COeIVHEHUSA . COOTBETCTBEHHO,
HacToAmee M300peTeHMe BKJOUaeT aHalusbe Oejgxkos BET, KOTOpHE
comepXxaT MNONOOHEE MeUeHHEe COeOVHEeHUA.

HaHHOe M300peTeHMe NOOMNOJIHUTEJNILHO BKJIUAEeT M30TOIMIHO-MeUeHHE
COENMHEHVS B COOTBETCTBMM C IOaHHHM KM300peTeHMeM. "Mz3o0TOomnHO" wmim
"paOuMous30TONIHO-MeUueHoOe" cCoeIVHeHMe npencraejdgaeT cobon

CoelIMHeHMe B COOTBeTCTBMNM C OaHHBEM MSO@peTeHMeM, Iroe OIVMH WJIN
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BoJjiee aTOMOB 3aMeHeHBE WJIM 3aMelleHH aTOMOM, MWMellMM MacCcoBoe
UMCcJIO WMJIM  aTOMHYID Maccy, OTJIMUHYID OT AaTOMHOM MacCCH WJINU
MacCcoBOTO umca, OOBIUHO BCTpedaKnmxCca B npupone (r.e.,
IPUPOIOHOTO IMNPOUCXOXIOEHMA) . IlloOxomAamMe pPalIVMOHYKIIMIE, KOTOpPHE
MOTYT OBTBH BKJIOUEHH B COeOMHeHMS IO IJaHHOMY M300peTeHU
BKJIOUAIT, HO He OTpaHMuMBasgch uMM, SH (TakXe ONMCHBAaeMbl Kak T
B cJydae TpuTHg), 1C, 13C, 14C, 13N, 15N, 150, 170, 180, 18F, 355,
¢Ccl, 82Br, 7°Br, 7¢Br, 7'Br, 1231, 1241, 1257 p 1311, PaIMOHYKJIUI,
KOTOPHM COHOEPXUTCS B HOAHHBIX PaIMOM30TOINIHO-MEUEHHX COeIMHEeHUIX,
BymeT B3aBMCEeTh OT KOHKPEeTHOTO IIPMMEHEeHMS 2TOT0 pPallMoM30TOIIHO—
MEUEeHOTO COeIMHeHMs. Hamnpumep, B ciiydae 1in vitro MeueHusa OeJika
BET M KOHKYPEHTHHX aHaJIM30B, COeIOMHEHMS, KOTOpPHEe coIepxaT °3H,
11c, 82Br, 1237, 31T mym 35S kak IIpaBwMo, OyoyT HauboJiee
IpUMEeHMMBEIMM . B cJlydyae OpMMeHeHMM IJS QOPMUPOBaHUSA M300paxeHus C
IoMoOmbld paguomsoTona iC, 18F, 1257, 1237, 12417 1317 75Br, 76Br wuawu
7TBr KakK IIpaBUJIO, OyOyT HauboJiee MNPUMEHVMBIMMA .

CilenyeT IOHMMAaThb, 4YTO "palMOM30TONHO-MeueHoe" MM "MeueHoe
coemmuHeHMre" TIMpencTaBJgeT CcoOoM coeIMHeHMe, KOTOopoe COIOEPXMUT IIO
MeHbIe Mepe OIOMH PaIMOHYKJIMI. B HEeKOTOPHX BapMaHTax peasjM3alliu
n300peTeHNs PaOMOHYKJIMI BHOpaH M3 TpPYIOH, cocTodmen us 3H, 14C,
1257, 35S m 82Br. B HEKOTOPHX BapMaHTax peaju3aluu MU300peTeHus
coenuHeHMe comepxuT 1, 2 uamM 3 aToMa IelTepusd.

DaHHOE n3obpeTeHre MOT'YT HOIIOJIHUT eJILHO BKJIOUATEH
CUHTEeTHUUYEeCKMEe CIIOCOOH MOJISI BRJIOUEHUS PaIMOM30TOIOBR B COeIMHEHUS
B COOTBETCTBMM C IJaHHEM M300peTeHMeM. CHUHTeTHUUECKME CIIOCODH
BKJIOUEHUS pPadyMOMB0TOIOB B OpraHUUuecKMe CoeIVMHEeHMS WU3IBECTHH B
OaHHOM oBJlacTu TexXHUKM, a CIelMaJJUCT B IaHHOM oB8JlacTM TexXHUKU
JIETKO OIpemeIMT CIOCOOH, IpUMeHMMbBe B cJiydae COoeIVMHEeHUM B
COOTBETCTBUKM C IOaHHHEM M300peTeHUEeM.

MeueHOe cCoeIMHeHVEe B COOTBETCTBUM C JaHHHM KM300peTeHreM
MOXeT OHITH IIpUMEeHeHO B CKPMHMHIOBOM uccJegoBaHUM OJI
UOeHTUQULMPOBAHUSL/UCCJIeNOBaHNUS CcoelIMHeHul. HanpuMep, TOJBLKO UTO
CUHTe3UpOBaHHOE W UIeHTUOULIMPOBAHHOE coeIuMHeHUe (r.e.,
uccJenyeMoe coelVHeHue) KOTOopoe  ABJIAEeTCS TIIOMeUeHBM,  MOXHO
OllIeHMBATHL 10 ero CIIOCODHOCTH CBA3EBATDH OeJIok BET Iy TeM

MOHMTOPNMHI'a M3SMEHEHIMA e€I'O KOHUIEHTpalllM IIPpV IIPpMBEeIEeHVNM B KOHTAaKT
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C OenxoM BET, IIOCPEenCTBOM  OTCJIEeXUMBaAHUA  MeTKU. Hanpuwmep,
uccienyeMoe CoeIOuMHeHMre (MedueHoe) MOXeT OBTb OLIEHeHO II0 €ero

CIIOCODOHOCTM CHMXAThL CBA3HBaHME Ipyroro coelMHeHMrA, KOTOopoe, Kak

U3BECTHO, CBA3BIBaAeTCH C OeJIKkoM RET (r.e., CTaHIapTHOE
coeIMHEHUE) . COOTBETCTBEHHO, CIIOCOOHOCTB HCCIIeoyeMoT o
COeOMHeHNUd KOHKYPUPOBATH co CTaHIaApPTHLEM COeIMHEHMEM B

CBA3HBaHUM C ©OeJlkoM BET OpsaMo KoppeJgupyeTcsa ¢ ero addMHHOCTBIO
CBA3EBaHUA. N  HaobopoT, B KaKUX—TO OIPYyTUX CKPUMHMHIT OBEIX
MCCIenoBaHnAX CTaHIDapTHOE COoeOMHEHNe ABJIAETCA  MEUEHEHM, a
nuccyjenyeMele  COeOMHEHMA  ABJIAITCA HeMeueHbBMM. COOTBETCTBEHHO,
KOHLEHTpAlUUID MEeUeHOTO CTaHOapTHOT'O COeIMHEHMHI KOHTPOJIMPOBAJIN
ojg TOTO, UTOOH OLLEHUTH KOHKYPEHIINIO Mexny CTaHIOAPTHEM
COeOMHEHMEM U MCCJEeOYeMEM COeIUHEHUEM, ", TakMM 00pa30M,
YCTaHABIMBAKT OTHOCUTEJLEHYD adpdUMHHOCTL CBASBEBAHKA MCCIEOYEMOT'O
COenMHEHNE.

300peTeHMe najiee OyIOeT ONMCAHO 0OoJjiee INOOPOOHO IIOCPENCTBOM
KOHKPETHEIX IPMMEPOER. Crienyromye [IPUME DB npenjiarainTcA o4
WIJIIOCTPaTUBHEX LeJIe UM He TIpedHa3HaudeHH OJIA OTPaHUUEeHUS
n30bpeTeHMa KakuM-Jubo obpaszoM. CHneumaaucT B HaHHOM o6JjacTu
TeXHUKM JIETKO OlIpeleliMT pPas3JIMuHbEe HeKPpUTUUeCcKMre IIapaMeTpEH,
KOTOPEE MOTYT OBTH M3MEHEeHBH WM MOOUOUUMPOBAHE, OJA TOI'O, UYTOOE
[IOJIYyUMTE, IIO CYIeCTBY, Te Xe pesylbTaTe. CoenMHeHUd IIpUMeposB,
Kak ObJIO OOHapyXeHO, ABJIAKTCA MHIMOMTOpaMM OOHOTO wWiau 0oJiee
Hesxkor BET, Kak OIMCaHO HMXE.

[TPVIME PH

MeTOOMKM CHHTesa COeOMHEeHUM U300peTeHusa IIPpUBEeINeHH HUXe.
OUMCTKY HEKOTOPHX IMOJIyUEHHHX CO&IMHEeHUM BHIIOJHAIM C TIOMOIBLIO
XX/MC B pexyMe CBOOOIHOTO IOCTyIla Ha CHCTeMax OGOpaKIMOHVMPOBAHUS
Waters C MaCC—CIIeKTPOME TPUUECKMM OETEKTOPOM. OCHOBHOE
oBopyHoOBaHMEe, IIPOTOKOJIEL M YIPABJIAKIEE IPOTPaMMHOe OOeclleueHMe

IJIS BKCIJIyaTaluyM BSTUX CHUCTeM TIoApoBHO ONMCaHE B JIMTepaType.
CMm., HanpuMmep, "Two-Pump At Column Dilution Configuration for
Preparative LC-MS”, K. Blom, J. Combi. Chem., 4, 295 (2002);
"Optimizing Preparative LC-MS Configurations and Methods for

Parallel Synthesis Purification”, K. Blom, R. Sparks, J.
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Doughty, G. Everlof, T. Haque, A. Combs, J. Combi. Chem., 5,
070 (2003); u "Preparative LC-MS Purification: Improved
Compound Specific Method Optimization", K. Blom, B. Glass, R.
Sparks, A. Combs, J. Combi . Chem., o, 874-883 (2004) .
BrlmeJieHHEE COenVHEeHUSA OOBIUHO nogBepraliu aHaAJIUTUUECKOM
XUIKOCTHOM XpoMaToTpadum-macc-crnekrpoMeTpun (KX/MC) mJjs UMCTOTH
IpM CJenyimmMx YCJIOBUAX: Ilpubop: cepus Agilent 1100, XX/MCI,
KoJsioHka: Waters Sunfire™ Cig 5 MKM, 2,1x50 wmM, OybepH :
nomBmxHas ¢aza A: 0,025% TOK B BOODe M IHNOIOBMXHasas ¢a3za B:
aUeTOHUTPUII; TIpaldueHT oT 2%-80% B B 3 MMH. CO CKOPOCTBI IIOTOKA
2,0 MiI/MMH.

HexoTophe IOJIy4YeHHEE coenVHeHUA TaKxe pasnenanmu B
IpernapaTruBHOM MacumTade C IIOMOIIBLIO oBpameHHO-baz30BOM
BHICOKOZOPEeKTUBHOM RKUIKOCTHOM xXpoMaTorpadpum (OO-BOXX) c wMacc-
CIIEKTPOME TPUUECKUM OeTeKTOpPOM WK bism-xpoMaToTpaduen
(cunukareJsb) Kak yKas3aHo B IIpuMmepax. OOLUHEIE YCJIOBUSA
IpelapaTUBHOM KOJIOHOUHOM oO0pameHHO-(a30BOM  BHCOKODOOEeKTUBHOM

XUOKOCTHOM xpoMaTorpadum (OO-BOXX) OwIM CJIeIy MMM :

ouncTka Opu pH=2: KojioHka Waters Sunfire™ Cig 5 mrxM, 19x100
MM, BJOMPOBaHMe HNOoIOBWXHOM ¢azom A: 0,1% TOK (TpudTOopyKCyCHAas
KMCJIOTa) B BOIEe ¥ TIOOBWXHOM Gas30l B: alleTOHUTPUII; CKOPOCTH
norToka Owpwia 30 MI/MMH, pas3mejMTeJIbHEM TpaguMeHT OITUMU3UPOBAJIN
IJIS KaXOoT'o COeOMHEHMSI, MUCIOJb3YS IIPOTOKOJ OITMMMU3ALWM MeToIa
nJIs KOHKPETHOTO coeIMHEeHUs, OIIMCaHHEM B JIuTepaType
[cMm."Preparative LCMS Purification: Improved Compound Specific
Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs,

J. Comb. Chem., 6, 874-883 (2004)]. Kak npaBWJIO, MCIOJb3yeMasd
CKOPOCTE IIOTOKa C KOJIOHKOM 30x100 MM cocTaBjgaja 60 MI/MUHYTY.

ourcTka nOpu pH=10 Waters XBridge Cis 5 MM, 19x100 wmM,
SJIOUPOBaHMe IMOOBMWXHOM ¢azom A: 0,15% NH4OH B BOHe, M IMIOIOBMXHOM
baszonr  B: B ALUETOHUTPUIIE ; CKOPOCTE I[IOTOKA cocTaBMIIa 30
MJI/MUHYTY, Pa3OeJIMTENLHEY TPaayeHT OINTUMU3UPOBAJM MIJIA KaXOIoTo
COeIVHEHNSI, UCIIOJIbE3Y 4 IIPOTOKOJI ONTUMM3aLNN MeTOona 0Jid
KOHKPETHOTO coenOuHEeHUs, OV CaHHHM B JuTepaType [cM.

"Preparative LCMS Purification: Improved Compound Specific
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Method Optimization", K. Blom, B. Glass, R. Sparks, A. Combs,

J. Comb. Chem., 6, 874-883 (2004)]. Kak npaBWJIO, MCIOJb3yeMasd

CKOPOCTL IIOTOKa C KOJIOHKOM 30x100 MM cocrTaBJjgaia 60 MJI/MUHYTY.
[Tpumep 1. 8- (6-MeTmJI-/-0KCO—-6, /T-ourmopo-1H-nmmppoJio [2, 3-

cloupuomua-4-wuin) —-2-benmsn-2H-1, 4-6eHz30Kkca3uH-3 (4H) —oH

H
O-__N
(@)
/l\
N N\
H
(@]

Cranmns 1. 8-6pom-2-peHnn-2H-1,4-6eH30KcasmH-3 (4H)-0H

H

0] N::;
O

Br

2-aMmuHoO-6-0poMmbenon (0,10 o, 0,53 wmmoswk) (Frinton N xar.
FR-2404) u MeTHMJIOBHM 20up Oo-0poMOeH30JIyKCYyCHOM KucJOTH (0,084
w1, 0,53 mMosis) (Aldrich, xar. N 365270) O6piM oObBeOMHEHHE C N-
MeTuInuppoJnomdHoHomMm (2,0 wia) m 1, 8-mmazabuuukio[5,4, 0]yHoexk—7-
edsomMm (0,080 mu, 0,53 MMmoOJIB) B 3aladHHOM TpyOkKe. CMeCh HaTpeBaJu
no 140°C B MMKPOBOJIHOBOM TIleuM B TeueHMe 5 MMHYT. 3aTeMm
PeakKUMOHHYI CMeChb  OXJlaXIalu, pacTeOpAIM B sTUilalleTaTe U
npoMeleasiM 1 H HCl, HaCHIEHHHM PacTBOPOM XJiopuIa HaTpuid, CYWLWUJIU
Hall CcyJbdaToM MaTHUSA, ¥ ylapuBaJM IOJA I[IOJIYYeHMsa TeMHOIT'O Macja.
[lpooyxkT ounmagmM C HOomombpln KOX Ha cujnukarese, [IOUPYy I C
TpalMeHTOM TeKCaH: 3TuilalleTaT C IIoJiydeHreM 8-0poM—-2-peHmJI-2H-
1,4-6eHz30okca3uH-3 (4H)-0oHa B BUIOe MNOJyTBepIoro BemecTBa (0,1 1,
60%) . XXMC paccumTaHo miag Ci1aH1:BrNO, (M+H)*: m/z=304,0, 306,0;
HaMpmeno: 303,8, 305,8.

Cranmns 2. 8-{6-meTua-1-[ (4-MeTHUIQEHNMII) CYJIBEQOHIMII] —7—0OKCO~—
6,7 -nurunpo-1H-riuppoJsio[2,3-c]aupuimH—-4-mun}-2-peana-2H-1,4~-

beHsokcasmuH-3 (4H) —oH.
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H
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4
N
~rgo o
8-bpoM—2-penmsi-2H-1, 4-BeHuzokcasuu-3 (4H)-ox (0,02 o, 0,06
MMOJIB ) 0O BEeOVHAIIN C o-MeTuII-1- [ (4—-MeTuIdeHMII) CyJIbOOHMII] —4 -
(4,4,5,5-rerpameTnsi-1, 3, 2-guokcabopoyaH—-2-uJ) -1, 6—-ourmuopo—7H-
ouppoJio [2, 3—c] IUMPUONH-7—0HOM (0,028 T, 0,066 MMOJIb )
(WO20130976001, CTp. 92) B cMecu 1,4-mmMokcaHa (1,5 1) "
kapboHaTa kamug (0,018 1, 0,13 wMMOJIB) B BoIe (0,50 ™).
PeaKLUMOHHYID CMeCh IerasupoBalJiM as30TOM M IO0aBJIANM KaTajlnu3aTop
[1,1"-06uc (nubennsdpocdrHo) beppolieH ] nuxJopnajananuy (I1) KOMILJIeKC C
nuxjopmMeraHoMm (1:1) (0,005 ©m, 0,006 MMOJIB). PeaKUMOHHYK CMECH
HaTrpeBaJM B 3alasgHHOM Tpybke mpo 100°C B TeueHme 2 u. CMmech
oXJIaXIalX IO KOMHATHOM TeMIepaTypH U pacHpeleldalr Mexnoy
STUJalneTaToM ¥ BomoM. OplaHMYeCKMM CJIOM I[IPOMBIBAJIM HACHIIeHHEM
pPacTBOPOM XJiopuUIOa HaTpua, CYLUWJIM Had CcyJgbdaToM MalHUA, U
ylapupaju ¢C nojiydeHueM 8-{6-MeTuii—-1-[ (4-MeTUJIOEeHUII) CYJIbOOHMII] —
7-0okCco-6, 7T-ourunpo-1H-nimpposio [2, 3—c] nupunnu-4-mi} -2-dpeHms—-2H-
1,4-6eHnz0okca3zuH-3 (4H)-ona ( 0,025 r, 83%) B BMIe TeMHOT'O Macja.
KXMC paccumTaHo mia  Co9H24N30s53 (M+H)*: m/z=526,1; HalOeHO:
526,1.
Crammusa 3. 8- (6-MmMeTHsI-7-0KCO-6, 7-aurunpo-1H-nuppojo[2,3-
claoupunmH-4-my) -2-peHun-2H-1,4-6eH30KCcasmua-3 (4H) —0H
8—{6-MeTmii—-1- [ (4-MeTUJIQeHWI) CyJIbOOHMII] —7—-0KCO—6, /- IUTUIPO—
1H-mmimppodgio [2, 3—c]lnupunuu—4-wmi}—-2-penni—2H-1, 4-OeH30KCa3UH—
3 (4H) -oH pacTBOpAJM B CcMecu sTaHoJya (3,0 miu) m 1,0 M rumpokcuma
HaTprsa B Bome (1,0 Miu) m HarpeBaau no 80°C B MacagHoM OaHe B
TedeHre 1 uY. 3aTeM CMeCh OXJaXIalM IO KOMHATHOM TeMNepaTypH U
INOOKUCHAIU TPUOTOPYKCYCHOM kKHcJHOTOM (TOK). IIpOoOyKT OUMIaIn C
IIOMOmEBID IIpelapaTUBHOM BOXX C npuMeHeHMeM KOJIOHKM C-18, »imoupy4d
C TpaIMeHTOM BOHa:alleTOHUTPWII, 3abydepeHHEM OO0 pPH 2 C [DOMOWE
TOK, ¢ mojiydeHMeM yKasaHHOTO B 3alOJIOBKe IPpOoOyKTa B BUIe O0eJIOoTO

aMOp®OHOTO TBepOOT'O BelleCTBa (25 w™M1). XXMC paccumMTaHO IOJId
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Co2H1gN3Os (M+H)*: m/z=372,1; wuHanigeno: 372,1. H AMP (400 MIu,
IMCO-ds) ©6 11,98 (¢, 1H), 11,03 (¢, 1H), 7,28 (mmm, J=8,5, 6,4,
3,9 ru, S5H), 7,17 (v, J=2,8 Iu, 1H), 7,06 (c, 1H), 7,05-6,89
(mMm, 3H), 6,02-5,95 (m, 1H), 5,73 (¢, 1H), 3,47 (c, 3H).

[Ipumepr 2-4.

CoenuHeHusa llpuMepa 2-4 M MeTOIOH CHMHTEe3a, MCIOJb3yeMble IJIis

VX CHMHTes3a, M3JIOXKEHH Hmke B Tabiuue 1.

Tabmunua 1
H
Oi[ﬁ
R'" ~O
/|\
N AN
H
0]
Mp. W HaspBaHMe R? Crioco® cuHTesa

2-musonponmi-8- (6-MeTuyi—7-0KCO—
6, 7-murugpo-1H-nupposo[2, 3-

2 %30-IPOIL Ip. & 1
cloupuomnH-4-wmn) —2H-1, 4-

BeHsokcasmH-3 (4H) —oH

2-MmeTnii—8- (6-MeTmyi-7-oKkco—6, 7—
3 murunpo— 1lH-nupposio[2, 3—c] IMPpUOUH— Me Ip. e 1

4-uy)-2H-1, 4-BeHsokcasuH—-3 (4H)-oH

2-3T1-8- (6-MeTnyI-7-0KCOo—-6, 7—
4 murupgpo-1H-nupposo[2, 3—c] nUPpUINH— Et Ip. e 1

4-mn)-2H-1, 4-BeHsokcasuH—3 (4H) —oH

[Ipumep 5. 8- (6—MeTMJI-7-0KCO—-6, 7T-onurmapo-1H-nmppoJio [2, 3-
clopuomH—-4-mi) —2-upuouH-2-un-2H-1, 4-6eH30kcasmH-3 (4H) —oH

2,2,2-TpudTopanerarT

O_N

[ °

~-N
/N N
o H

Cragmsa 1. MeTuOpOM (IUMPUAMH-Z-JI) alleTar

|
N~

Br
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[lepekuck Oenzomya (80 wmr, 0,3 wMMoJb) I»OoOaBJAJIM B BUIe
OOHOV TOpLUMM K pPacTBOpPY MeTUJI-2-IOupuouiauerara (500 wmr, 3
MMOJIb) (Aldrich, xar. N M78305) m N-OpomMcykumHMMMOa (600 wmr, 3

MMOJIbE) B UeTHPEeXXJIOPUCTOM yIulepome (5 wi). PeaKUMOHHYID CMeCh

HarpeBaJu no 100°C B TeueHue 1 u, oOxJaxmajdy OO KOMHATHOMN
TeMIlepaTyph, ¥ OWUJILTPOBAaJM IOJA yIaJIeHMS TBepOHX BEIeCTB.
PacTBopUTEIDb yIapmuBaJn nJIs IOJIYUEHUSS  MeTUJIOPOM (IUPUINH—-2—
WJI) alleTaTa B BUIe TeMHO—XeJITOT'O I[IOJIYTBepOoro BemecTBa. XXMC
paccumTaHo mJjsa  CgHoeBrNO2 (M+H)*: m/z=229,9, 231,9; HalgeHO=
229,9, 231,8.

Cranmus 2. 8-6poM-2Z2-IupuinH-2-nja-2H-1,4-6eH30KcasmuH-3 (4H) -

OH
H
OsN
T °
~-N Br
CMecCh 2—-aMMHO-6-0poMbeHOoIIa (100 MT, 0,5 MMOJIB ) ,
MeTMJIOPOM (IMPUIOMH-2-WJI) alleTaTa (100 wmMrT, 0,5 MMOJIB) m 1,8-
omaszabuumkio [5, 4, 0l yHOek—-7—-eHa (8 0MKJI, 0,5 MMOJIb ) B N-

MeTWJIIIMPPOJIMIOOHE (3 ™) Hal'pbepaJll B M_T/IKpOBOJ'[HOBOﬁ ey IIpn

140°C B TedeHHUe 10 MMH . Peaxkuumo oxJlaxnmaJiu, pasbaBiigain
STUJIalleTaTOM M IIPOMHBAaJM BOoOoM. OOBelMHeHHHEe OpTaHWUeCKMUe CJIOU
IIPOMEIBAJIM  HACHIIEHHBEM pPacTBOPOM XJIOpUIa HaTpMdg, CyLWIM Hal
MgSQO4, OMIBTPOBANIM UM yIapMBaJM C IIOJYUYEeHMEM 8—-0poM—2-NIUPUIOVH—2-—
ni-2H-1, 4-6eH30kcas3uH—-3 (4H) —oHa (0,15 T, 90%) B BUIE
HEOUMIIEeHHOTO ImnpomykTa. XXMC paccumTaHo nJa Ciz3Hi10BrN202 (M+H)*:
m/z=304,9 306,9; Hammemo= 305,0, 307,0.

Cragus 3. 8-{6-meTuia-1-[ (4-MeTUIQEHNMII) CYJIBEQOHMII] —7—0KCO~
6,7 -aurnapo-1H-nuppoJio[2,3-C ] Iupuiua—4-mJl} -2 -IIUPUOMH—2 —jI—2H -

1,4-6ens0okcasmuH-3 (4H)-oH 2,2 ,2-TpudTopalerar
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8-0OpoM—2-TiMpuamnH-2-un-2H-1, 4-6eH30okcasmH-3 (4H) -oH (15 wmr,
0,049 MMmoJib) m 6-MeTwJ-1-[ (4-MeTuJdpeHm) cyjabdoum] -4-(4,4,5, 5-
TeTpaMeTuJi—-1, 3, 2-nuokcaboposiai—-2-mJj) -1, 6—ogurunpo-"7H-
nuppoJio [2, 3—c]lnupunue-7-od (25 wMr, 0,059 MMOJIB) pPacTBOPUIIM B

cMecu 1,4-mmokcaHa (2 M) M kKapBoHara kaausa (10 mr, 0,07 MMOJIB)

B Bome (0,8 w™Jj). PeakKUMOHHYI CMeChb H»Oera3MpoBaJiM a30TOM U
nooaBUIIn KaTajanu3aTop [1,1'-
Buc (nndbeHmnadocdmHO ) peppolieH ] Iuxjopnaiagui (I1) KOMILJIEKC c
ouxjopMeTaHoM (1:1) (5 Mmr, 0,006 wMMOJIB). PeaKIMOHHYID CMEChH

HarpeBaau npu 100°C B Teuenme 4 u, oOxJaXIaJuM ¥ pacHpeIessaamn
Mexny Bomov m EtOAc. O0OO0bLedMHeHHHE OpITaHMUeCKMe CJIOM IIPOMHBAJIK
HACHIIEHHEIM pPacTBOPOM XJIOpMIOa HaTpud, CymuJIM Hall CcyJbbaToM
MarTHMA ¥ yhoapuBaaM. IIpoOyKT ouMmalM ¢ IIoMOmbl IIpen. B3XX ¢
[IpUMeHeHUEeEM KOJIOHKU c-18, BIIOUPY 4 C IpaIueHTOM
BOIa : alle TOHUTPWII, 3abybepeHHEM 10 pH 2 c nomomprn TOK c
[1oJIy4deHreM 8—{6-MmeTmyi-1-[ (4d—-MeTUIIQeHWJI) CYyJIEQPOHUII] —7/—0KCO—6, /-
ourmopo-1H-nuppoJio [2, 3-c]l Iupnuona—4-mi} —2-OUpuouH-2-uja—-2H-1, 4-
BeH30KCasmMH-3 (4H) -oH 2,2, 2-TpudTopaueTaT B BUIe OeJIOTO TBEPIOTO
pemecTea (0,015 1, 58%). XXMC paccumTaHo nJsg C2gH23N40sS (M+H) *:
m/z=527,1; HaumenHo 527,1.

Crannsa 4. 8- (6-mMeTnii-7-0KCcO-6,7-Ourunpo-l1H-nuppoJo[2,3-
cloupunomuH—-4-1j) -2 -nupunmua-2-uja-2H-1 ,4-6eHzo0xcasmua-3 (4H) —0H
2,2,2 TpuprTopalerarT

8—{6-MeTmi-1-[ (4—-MeTUIPeHWII) CYJILOOHMUII] - 7-0KCO—6, 7—
ourmopo-1H-nuppoJio [2, 3-c]lmupuionH—4-mi} -2 -OUupuouH-2-muji—-2H-1, 4-
BeHszokcazsmH-3 (4H) -oH 2,2,2 TpudpTtopauerar 0,015 r, 0,028 MMOJB)

pPacTeOpsAIM B CMecu sTaHoJia (2 mi) m 1,0 M I'MOIpoKCHIa HaTpUAd B

Bome (1 M) u nepememuBanu npu 80°C B TeueHre 2 u. PeaKUMOHHY
CMeChb oummanu ©0e3  BHOeJIeHMA I[IPpOOYKTa peakuMu C  IIOMOWEBK
OpenapaTuBHOM BOXKX ¢ mNOpuMeHeHMeM KOJIOHKM C-18, BIIOVPYS  C
I'paIleHTOM BOHa:aleTOHUTPWUII, 3abydepeHHEM o pH 2 ¢ nomombin TOK
C IOJIydeHMeM YKa3aHHOT'O B 3al0JIOBKe IIpoAykTa B BuUOe 0eJioTo
TBepmoro BemecTBa (0,004 rp, 30%). XXMC paccumTaHo mjsa C21H17Nz03
(M+H)*: m/z=373,1; Hamngmeno= 373,0.

[IpuMep 6. 2-LUUKJONPOIWII-8- (6-MeTuJi—-/—-0KCO—-6, /T—-ouruopo-1H-
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nuppoJio [2, 3—c]lnupunue-4-wmi) -2H-1, 4-6eH30kcasmH—-3 (4H) —oH
H
Os_N
(@)

| A\
N N
H
(0]
Cranmns 1. 5TuabpoM (IMKJIOIPOIINMII) alerar

o
0
Br
K pacTBOpYy UMKJIIONPONMIYKCYCHOM kucjgoTH (0,5 1, 5 wMMOJIB)
(Oakwood N xaT,003710) B 1,2-muxjiop=TaHe (5,2 MJI) OpM KOMHATHOMN
TeMIIepaType IO KaljaaM pofaBiadanm TuoHmaxJgopun (0,46 wia, 6,3
MMOJIBE ) . PeaKIMOHHYK CMECh HarpeBaJM C OOpaTHBEM XOJOIMJIIBHMKOM B
TeueHMe 2 UYacCoB, 3aTeM OoXxJaxXIalM OO KOMHATHOM TeMIepaTypH, B
TeuyeHMEe UYero I[IoCJIeloBaTeJIbHO JofaridnT N-OpoMcykKUMHMMMLO (1,12
r, 6,27 MMoJb) u OpomoBomoponm (2mxi, 0,04 wmMvosk) (48% BOOHHM
pacTBop) . IloJlydeHHYI CMEeCh HarpeBaJiM C OOpaTHEM XOJOIOWUJIBHMKOM B
TeueHMe 2 OHeM. 3aTeM peaKUMOHHYK CMeCh OXJaXIaJ M IO KOMHATHOM
TeMIlepaTypsl, ILOOaBJIANM STaHoOJ (4 MI) ¥ pPeakKUMOHHYK CMecCh
IepeMemrBaM IPY KOMHATHOM TeMIepaType B TeueHMe OOINOJIHUTEJIbHEBIX
2 uY. PeaKUMOHHYI CMeCb 3aTeM KOHIUEHTPUPpOBRaJIM C I[IOJIyUYeHMEM
HEOUMIEeHHOTO npooyKTa. HeoumnmeHHEI IPOOYKT PacTBOP AU B
UEeTHPEXXJIOPUCTOM YyIJIepoIOe M IpollycKaJM uepe3 HeOOJIBIYID KOJIOHKY
C CuUJIMKareJeM, u yhapuBaJu c MIOJIYUYEHMEM
>TUJI0pOM (LUKJIonponui) auerara (0,70 r, 70%) B BMIe Macjia.
Cragmsa 2. 2-OUKJIOHPONMII-8- (6-MeTuji—7-0KCco—-6,7-aurunpo-1H-
nuppoJio [ 2 ,3-c]nupunmuH-4-nyi) -2H-1 ,4-6eH30KCcasuea-3 (4H) —OH
Vcrone3ysa CHocoOB, aHaJIoOTuyHeEe [lpuMepy 5, HO MCIOJB3YyA
STUIIOPOM (LUKJIIOIPONWII) alleTaT, [oJydaJlM YyKa3aHHOe B  3al'0JIOBKe
coenmMHeHNe n ouunmaJin [IOCPEenCTBOM npenapaTUBHOM B3XX C
IpMMeHeHMEM KOJIOHKM c-18, DITOUPY 4 C TpaleHTOM
BOIa :alle TOHUTPWII, 3abybepeHHEM 10 pH 2 ¢ nomomprn TOK ¢
[IOJIyYEeHVEM 2-UUKJIONPONWII- 8~ (6—MeTuJI- /-0KCO—6, 7T-ourmuopo—1H-

nuppoJio [2, 3—clnupunuea-4-wmi) -2H-1, 4-6eH30kcasmuHd-3 (4H) —oHa B BUIE
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O

feJiorTo  aMopOHOTO TBepIOoTO BelecTBa (0,007 1, 40%) . XXMC
paccurTado njasg CioHigN30O3; (M+H)*: m/z=336,1; HaunmeHo= 336,1. IH
AMP (300 MI'mu, IOMCO-ds) & 11,68 (¢, 1H), 10,36 (c, 1H), 6,92 (m,
J=3,5 I'uy, 2H), 6,66 (m, J=4,6 I'u, 2H), 6,55 (xB, J=4,7, 4,1 Ty,
1H), 5,83 (v, J=2,3 Iu, 1H), 3,72 (m, J=8,3 Iu, 1H), 3,20 (c,
3#), 0,82 (mgvr, J=13,0, 8,2, 4,3 Tw, 1H), 0,21 (v, J=9,2 Twu,
1H), 0,14 - -0,05 (m, 3H).

[Ipumep 7. 8- (6—MeTMJI-7-0KCO—-6, 7T-onurmapo-1H-nmppoJio [2, 3-
cloupuomH-4-ui) —-2- (Terparugpo-2H-nupan-4-mj) -2H-1, 4-

BeHzoxkcasmMH-3 (4H) —oH

Cragmsa 1. MerwmnrTerparunpo-2H-NupaH-4-mjanerarT

O
51X

CMech TeTparuapo-2H-nmMpaH-4-MIyKCYyCHOM KuCJOTH (500 wMr, 3
MMoJib)  (Combi Blocks N kar. AM-1005) m cepHOM KMCJIOTH (20 MKJI,
0,4 MMOJIE ) B MeTaHoJe (10 MKJI) HarpepaJu C oBpaTHEM
XOJIOOMJIBHMKOM B TedeHMe 12 u. CMeCh 3aTeM OXJaxXIalM UM ylapuBaJu
IOJIS YyoaJleHMs MeTaHoJa. IIoJIyUeHHHM OCTaToOK pacTBopsaiIuM B EtOAc,
NPOMEIBAJIM HacemleHHBEM NaHCO3, cCcymumiamM M yrhapuepajlM C IIOJIyUYeHMeM
MeTuIITeTparnnopo-2H-nupaH-4-ujauerara (510 wmr, 100%) B BUIOe
HEOUMIIEHHOTO MPOonoyKTa.

Cragmsa 2. MerwmibpoMm (Terparunpo-2H-nupaH-4-wuj)anerar

O\
o o]

n-O0yTWJIIIUTUM B CMeCHM M3O0MepoB TIekcaHa 1,6 M (2 wmia, 3
MMOJIB) IIO KaIJiaM »no0aBJISaJIM K pacTeBopy N, N-IMM30NpONMIIsTUIIaMMHAa
(0,6 ™I, 3 MMOJIB) B TeTparugpodypaHe (b M) npum =78 °C.
PeakKlIMOHHYK CMECh I[IepeMelmBalIM B TeueHue 30 MMH UM 3aTeM

DOo0OaBJIAIM K OXJIaXIeHHOMY pPacTBOPY MeTuaTeTpalruopo-2H-nmvpaH-4-
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minaneraTta (500 mMr, 3 MMoOJB) B TeTparugpodypaHe (5 miI). Cmechb
rnepeMelnBalin B TeueHne 1 4, c r1ocJle OylrM nmoBaBJIeHMEM
XJIOPTPUME TUJICUIJIaHa (0,4 MII, 3 MMOJIb ) . IToJIydeHHVYIO CMeChH
HaTpeBaJiM OO KOMHATHOM TeMIepaTyps B TeueHMe 1 U, oxJaxXxIalX IO
-78 °C, ¥ nofaBJAIM  N-OPOMCYKLUMHUMUI (0,6 1, 3  MMOJIB) .
PeakLMOHHYKD  CMeChb HarpepaJu OO KOMHATHOM  TeMIepaTypH U
nepeMemrBan B TeueHMre OOIIOJIHUT €JIb HEIX 2 U, CyCIeH3MD
buIbTpOBaNIM Uepes CJOM CUIMKATeNd M TBepIhe BelleCTBa IIPOMHEBAJM
STUJIOBEIM 50upoM. OpTaHMUEeCKUM pacTBOp yHapMBalM OJIA IIOJYyYeHUS
MeTUJIOpOM (TeTparuapo-2H-impas-4-mi) auleraTa B Buie Macjga (0,30
r, 40%).

Crammusa 3. 8- (6-MmMeTHyI-7-0KCO-6, /- auruapo-1H-nuppoJo[2,3-
cloupunmua-4-my) —-2- (TeTparunpo-2H-nupas-4-wuin) -2H-1,4-
bensokcasmuH-3 (4H) —oH

Vcrniosib3ysd CIOCOOH, aHaJIoIMuHEe IllpuMepy 5, HO MCIOJIb3y4
MeTHUJIOPOM (TeTparuapo—-2H-nMpaH-4-uJjl) alleTaT, [IOoJiydaliM yKa3aHHOe B
3aTOJIOBKE COeOMHEHMEe B BHUIe OejloTo aMOpdQHOTO TBEPIOTO BelleCTBa
(0,008 ©, 40%). XXMC paccumrTaHo njusa Cz1H22N304 (M+H)*: m/z=380,1;
Halgedo= 380,2. 'H AMP (500 MI'u, IMCO-ds) & 12,00 (c, 1H), 10,73
(¢, 1H), 7,25 (m, J=3,9 I'u, 2H), 7,03-6,97 (M, 2H), 6,88 (mnzm,
J=6,6, 2,7 I'u, 1H), 6,21-6,11 (M, 1H), 4,45 (m, J=4,7 Tu, 1H),
3,73 (o, J=10,8 IT'u, 2H), 3,54 (¢, 3H), 3,24-3,12 (M, 2H), 2,18-
2,08 (m, 1H), 1,46-1,26 (M, 4H).

IpuMmep 8. 2-3TMi-4-MeTWJI-8- (6-MeTUJI-7/—-0KCO—-6, /T-ourmuopo—-1H-

nuppoJio [2, 3—c]loupunuua-4-wmj) -2H-1, 4-6en30kcasmuu-3 (4H) —oH

Cranmus 1. 2-51ua-4-meTtnia-8-{6-mernuia-1-[ (4-
MeTuJIQeHnJ1) CyJIbQOHMII] —7—-0KCcOo—6, 7-aurunpo—-1H-nupposo[2,3-

cl]oupunua-4-nn}-2H-1,4-6eH30KCcasuua-3 (4H) —oH
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2-3Tuy-8-{ 6-MeTmii-1- [ (4—-MeTUIdeHMII) CYJILOOHMII] - 7—-0KCO—6, /-
ourmopo-1H-nmppoJio [2, 3-clnupunuH—-4-uin}t-2H-1, 4-OeH30KCa3UH—
3(4H)-on (20 w™mr, 0,04 wmMoawk) wu3 Illpumepa 4 pacTBOopsaIM B N, N-
ouMeTuiIgopMaMue (1 M), nofaBJaSM TUOPUI HaTPpMSA B MMHEPAaJIbHOM
mMacyge (2 mr, 0,08 MMOJB) UM CMEeCh IIepeMelMBaJiM B TedeHMe 10 MMH.
OoBaBaanu MeTwmvonmun (4mxJj, 0,06 MMOJL) M CMech IIepeMemlMBaIy B
TeueHVe  IOIIOJIHUTEJIbHEIX 30 MuH. PeakKUMOHHYID  CMeChb 3aTeM
pacrnpeneidanm MeXIY STUJIaLEeTaTOM n BONOM. OObenVHEHHEIe
Opl'aHMUeCKMe  CJIOM  I[IPOMEIBAJIM  HACHIIEHHEIM pPacTBOPOM  XJIOpMIa
HaTpudg, CyWMJXM Hal CyJlbdaToM Mal'HMA, U ylapuBalil C I[IOJIy4deHNEM
HeOouMIeHHOT'O 2-oTUi-4-MeTmI-8-{6-MeTmI—-1-[ (4-
MeTMIQEHWII) CYJIbQOHUII] —7—-0KCO—6, /T-nurunpo-1H-nmppoiio [2, 3-
clompuomH-4-un}-2H-1, 4-0eHzsokca3muH-3 (4H) —oHa B BULOE
cTerJioobpasHoro BemecTBa (20 wMr, 100%). XXMC paccumMTaHO mOJid
C26H26N305S (M+H)*: m/z=492,1; Hanimeno= 491, 9.

Cragmusa 2. 2-5Tuia-4-MeTuii-8- (6-mMeTua-7-oKco-6,7-gurunpo-1H-
nuppoJio [ 2 ,3-c]oupunmuH-4-muna) -2H-1 ,4-6eHz0xcasmuua-3 (4H) —0H

HeounneHHBIM 2=-oTujl-4-MeTnji-8-{ 6-MeTmI—-1-[ (4-
MeTUIQEeHUII) CyJIbQOHMII] —7—-0KCO—-6, /T-nuruapo-1H-nupposo [2, 3-
clompuoma-4-un}-2H-1, 4-6eHzokca3uH-3 (4H)-on (20 M, 0,04 MMOJIB)
pacTBOpsAIM B CMecu sTaHoJia (2 mi) m 1,0 M I'MIpoKCHIa HaTpUAd B
Bome (1 MJI), M peakKLUMOHHYID CMecCh HaTpeBaJu opu 80°C B TeueHue 1
U, PeakKUMOHHYK CMeChb 3aTeM ouMmaliy ©0e3 BHIOeJIEHUSA [IPOoOyKTa
peakuuy Ha IOpenapaTuBHOM XX-MC ¢ OpuMeHeHMeM KOJIOHKM C-18,
SIIOVPYA C TpaOMeHTOM BoOIa:alleTOHMTPUIl, 3abydepeHHEM no pH 2 c
nomMomeio TOK ¢ nojgyuyeHMeM 2-3TMI-4-MeTHJI-8- (6—-MeTHJI—-/—-0KCO—6, /-
ourmopo-1H-nimppoJio [2, 3-clnupunuua—-4-ui) —2H-1, 4-0eH30KCa3UH—
3(4H)-oHa B BuUIOe ©OeJIOTO TBeplor'o BemecTBa (6 wMmr, 40%). XXMC

paccurTaHo njasg CioHzoN3O03 (M+H)*': m/z=338,1; Haunmeno= 338,1. IH

AMP (300 MI'm, IOMCO-ds) 6 12,01 (¢, 1H), 7,24 (m, J=5,3 Tu, 2H),
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7,19-7,03 (m, 3H), 6,14 (c, 1H), 4,54 (mm, J=8,0, 4,2 Tu, 1H),
3,53 (¢, 3H), 3,31 (¢, 3H), 1,81 (mm, J=11,5, 7,2 Tu, 1H), 1,65
(gr, J=14,4, 7,6 Tu, 1H), 0,76 (7, J=7,3 Tu, 3H).

[Tpumep 9. 2-U30IPONINUII- 6—~MeTOKCU—~ 8~ (6—MeTuJjI- /—-0KCo—-6, /-
ourunpo-1H-nouppotio [2, 3—c]nupuiuu—4-ui) -2H-1, 4-0eH30KCa3UH—

3(4H) -oH

H
Os N o
X
7]
N

-

Iz __

(0]
Cranmns 1. 8-6pom-2-m3onponni-6-meToxkcu-2H-1,4-6eH30KCca3uH~

3 (4H) -oH

o H ONG
o
Br

2-aMmuHO-6-0poM—4-MmeTokcuberos (0,1 o, 0,4 mmoswr) (Aldrich,
kaTr. N 653705) wm sTHa-2-0poM-3-MeTminbyraHoaTr (0,11 w1, 0,69
MMOJIB)  (Alpha, N kar. B22525) o00BeOMHAIM B N-MeTWUIINIUPPOJIUIOHE
(1,0 mi) c¢ 1,8-gmazadmumkio([5,4,0]yupmex-7-edom (0,14 w1, 0,92
MMOJIL) B 3allagHHOM TpyOke. PeaKIMOHHYID CMeCh HaTrpeBau mo 140°C
B MMKPOBOJIHOBOM IIeuM B TeudeHMe 15 MMHYT. 3aTeM peakKUMOHHY
CMeChb oOXJlaxXmajlXM U paclpelesialM Mexny »sTujaleTatoM U 1 H
pacTeopoM  HCI1. O6benrHeHHHE opraHn4YeCcKue cJIoun IIPOMEIB aJIu
HACHIIEHHEIM pPacTBOPOM XJIOpMIOa HaTpud, CymuIM Hall CcyJdbbaToM
MarHmusg, W ylapuBaliM OJs I[IOoJIYYdeHMs TeMHOI'O Macja. I[IponykT
oummasM ¢ nomMomepn KOX Ha cuimukarese, SJOUPYS ¢ I'palleHTOM
TekKCaH: »BTujaleTaT C I[IoJydeHreM 8-0OpOoM—2-M30IPONNII—6-MeTOKCHU—
2H-1,4-6eHz0okca3muH-3 (4H) -oHa B BuUIe NOJNYTBepnoro BemecTBa (0,03
T, 30%). XXMC paccuurado njasg CipHisBrNOs (M+H)*: m/z=300,1,
302,1; mampmeno= 300,0, 302,0.

Cranmus 2. 2-uB0oNpornnji-6-MeToxkcu-8-{6-mermyi-1-[ (4-
MeTUJIQEHMII) CYIJIBEQOHMII] —7~-0KCc0o~6, /-nuruapo-1H-nuppoJsio[2 , 3~

cl]aoupunmua-4-nn}-2H-1,4-6eH30KCcasuua-3 (4H) —oH
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8-0poM—2-M30onponmii-6-MeTOKCKU-2H-1, 4-6eHz30KkCca3uH—3 (4H) —oH

(0,03 T, 0,1 MMOJIb ) O0OBeIMH AN c o-MeTumII—-1-[ (4-
MeTuIdeHu) cyabdoumn] -4-(4,4,5, 5-rerpamermsi-1, 3, 2-

omnokcabopoJlaHn—-2-mJjI) —1, 6—auruigpo-"/H-nuppoJo [2, 3—c] nupuaMH-"7-0HOM
(0,043 r, 0,10 w™moss) B 1,4-mmoxcaHe (2,5 wiI) u kapboHaATOM
kaymsa (0,031 r, 0,22 MmoJb) B Bome (0,84 mia). PeaKUMOHHYID CMecCh
oerasupoBalin asoToM " nodaBuIIn [1,1'-
buc (nndenmnndpocdmHo ) peppolieH ] Iuxjopnaiagui (I1) KOMILJIIEKC C

ouxjopMmeraHoMm (1:1) (0,009 o, 0,01 wMMoOJIB). PeakKUMOHHYK CMECH

HaTrpeBaJX B 3alasgHHOM Tpybke mo 100°C B TeueHme 2 u. 3aTeMm
CMeChb OXJlaXOajM OO KOMHATHOW TeMIepaTypPH M pacIpeleliasivd MexXIy
3TUJIalleTaTOM ¥ BoHo¥. OpTaHMUeCKMM CJIOM [IPOMEIBAJ M HaCHIEHHBEM
pacTBOPOM XJiopuIa HaTpHud, CYyWMJIM HaX CcyJbdaToM MaTlHUA WU
ylapupajy C I[IOJIYUYEHUEM 2-U30HPOoNuiI-6-MeToKCU—-8—{6-MeTmi—1-[ (4-
MeTuIbeHWII) CyJIbQOHMII] - 7-0KCO—-6, 7T-ourunpo—-1H-nuppoJio [2, 3—
cloupuomua-4-un}-2H-1, 4-6eHs0kcasuH—-3 (4H) —oHa B BUIE TEMHOT O
Macjga (0,03 1©, 60%). XXMC paccumTaHo njasa Co7Hz2sN306S (M+H) *:
m/z=522,1; HaummeHo= 522,1.

Crammusa 3. 2-UB0OpONnUJI-6-MeTOKCHU—-8~ (6-MeTuji—7-0KCo—-6,7~
ourunpo-1lH-nnuppoJio [2,3~-c]oupunamna-4-mnyi) -2H-1,4-6eH30KCa3MH~
3(4H) -oH

2-M30oNponmii-6-MeToKCU—-8—{6-MeTmin—-1-[ (4-

MeTUJIQEHWII) CyJIbQOHUII] - 7/—-0KCO—6, /T-nuruapo-1H-nmuppoiso [2, 3-

clmmpunmu-4-mn}-2H-1, 4-6euzsokca3uH-3 (4H)-on (0,03 1, 0,06 mol)
pacTeopsaAIM B cMecu sTaHoJsia (5,1 miu) m 1,0 M rumgpokcuna HaTpuUd B
Bome (1,7 M) ¥ HarpeBaJu nmo 80°C B MacJjgHOM OaHe B TeueHue 1
Y. 3aTeM CMecChb OXJaxkOajlM IO KOMHATHOM TeMIepaTypPH U IOIOKUCJIIAINU
TOK. HeOUMmEeHHHM OPOOYKT OUMIMAaJIM C IIOMOMbI MpelapaTUMBHOM BIXX c
IpUMeHeHMeM KOJIOHkM C-18 ajoMpyd ¢ I'paIMeHTOM BOHa:alle TOHUTPWUII,

3abydepeHHEM DO pH 2 ¢ nomombprn TOK C [HDOJIydeHMeM YKa3aHHOTO B
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3aT0OJIOBKE COEeOMHEHMA B BHUIe OejloTo aMOpdQHOTO TBEePIOTO BelleCTBa
(0,02 r©, 50%). XXMC paccumTaHo masga CooH22N304 (M+H)*: m/z=368,1;
Haligedo= 368,1. H AMP (300 MI'w, IMCO-ds) o 12,01 (c, 1H), 10,61
(c, 1), 7,35-7,20 (m, 2H), 6,57 (m, J=2,9 Iy, 1H), 6,45 (&,
J=2,9 ru, 1H), 6,20 (m, J=2,1 T, 1H), 4,30 (mn, J=4,3 Tu, 1H),
3,70 (¢, 3H), 3,53 (¢, 3H), 2,28-2,09 (M, 1H), 0,80 (&om,
Jg=11,7, 6,8 T'u, 6H).

[Ipumep 9A. 2-V30NPONMUJI-6-MeTOKCHKU— 8~ (6—MeTIJI-/-0KCO—6, /-
ourmopo-1H-nimppoJio [2, 3-clnupunuHa—-4-ui) —2H-1, 4-OeH30KCa3UH—
3(4H) -oH (SHaHTHOMEepP 1)

[Mpumep 9B. 2-V30NPONUJI-6—MeTOKCU—8— (6—MeTnJI- /-0KCO—6, /-
ourmnpo-1H-nimppoJio [2, 3-clupunuua—-4-ui) —2H-1, 4-0eH30KCa3UH—

3(4H) -oH (SHaHTHUOMED 2)

SHaHTHMOMepH M3 llpuMepoB 9 pasnesdanr ¢ I[IOMOIBI IIpell.
XxpoMaToTrpaduy Ha XMPAaJIbHOM KOJIOHKe C I[IpPUMeHEeHUMeM CJIeIyImUx
ycJoBu:  KojioHnka: Chiralpak IA C-2 5 wMrMm, 21, 2x250 wMMm;
llomnBmwxHasga oGasz3a: 30% EtOH/CMechb HM30MepOB TeKcaHa; I'palMeHTHOe
COCTOSHME: M30KpaTuueckoe Imnpmld MiI/MuH; SBarpyska: 1,0 mMr B 900
MKJI; BpeMda yIOepXaHuda: 17 MMH. BpeMda uka: 11,0 m 14,4 mmH.

Mpumep 9A, Imx 1 B BHIe TBepmoro ocanka (11,0 wmH) XXMC
paccurTaHo nJjasg CzoHz2N304 (M+H)*: m/z=368,1; HalmeHo= 368,1. 1H
AMP (300 MIm, IMCO-ds) o6 12,01 (¢, 1H), 10,61 (¢, 1H), 7,35-
7,20 (m, 2H), 6,57 (m, J=2,9 Tu, 1H), 6,45 (m, J=2,9 Tu, 1H),
6,20 (m, J=2,1 Tu, 1H), 4,30 (m, J=4,3 Tu, 1H), 3,70 (c, 3H),
3,53 (¢, 3H), 2,28-2,09 (M, 1H), 0,80 (mm, J=11,7, 6,8 Tu, 6H).

Ipumep 9B, Ilmk 2 B BUIOe TeBepOol'o ocalka (14,4). XXMC
paccurTaHo njasg CpoHz2N:3:04 (M+H)': m/z=368,1; HalmexHo= 368,1. 1H
AMP (300 MIm, IMCO-ds) 6 12,01 (¢, 1H), 10,61 (c, 1H), 7,35-
7,20 (m, 2H), 6,57 (m, J=2,9 I'u, 1H), 6,45 (m, J=2,9 Tu, 1H),
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6,20 (m, J=2,1 T'u, 1H), 4,30 (&, J=4,3 Twu, 1H), 3,70 (c, 3H),
3,53 (¢, 3H), 2,28-2,09 (m, 1lH), 0,80 (mm, J=11,7, 6,8 I'u, ©6H).

[Tpumep 10. 2-M30HPONUII-6-MeTOKCU—4-MeTIJI-8— (6—MeTujI— /-
OKCO-6, /T—-nurunpo-1H-nuppoJio [2, 3—-c]nupuauH—-4-wui) -2H-1, 4-

BeHsokcasmMH-3 (4H) —oH

CoenvHeHne llpumepa 10 CHMHTe3UpOBaJlM B COOTBETCTBUM C
SKCIIEPUMEeHTAIbHOM MeTOIMKOM, aHaJJOTMUHOWM MCHOJIB30BaHHOM  MJIA
CHMHTe3a coenuHenus Illpumepa 8. XX-MC Hawmmeno (M+H)': 382,1. 1H
AMP (300 MI'u, IOMCO-ds) & 12,02 (¢, 1H), 7,27 (m, J=4,5 Tu, 2H),
6,71, (m, J=2,7 TIu, 1H), 6,65 (m, J=2,7 Tu, 1H), 6,19 (ym c,
1H), 4,32 (m, J=4,7 Iu, 1H), 3,77 (¢, 3H), 3,53 (c, 3H), 3,31
(¢, 3H), 2,22-2,10 (m, 1H), 0,77 (mm, J=15,1, 6,8 I'u, ©6H).

lpumep 11. [2-MBONPONUII-6-MeETOKCU— 8~ (6—MeTMUJI- /—-OKCO—6, /-
ourmopo-1H-nmppoJio [2, 3-c]l mupnunonH-4-mj) —3-0KCco-2, 3—ourunpo-4H-

1,4-0eH30KCca3mMH-4-1JI] YKCYCHas KMCJOTa

OH
o
Os_N (ONG
X
N N
H
O

Cranmns 1. TperT-6yTnia (8-6poM—2-M30I0p0NNII-6-METOKCHU—3-0KCO~—

2,3-nurnunpo-4H-1,4-6eH30KCcasmuH-4-muj) argerar

&
e
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8-0OpOM—2-M30HPONNUII-6-MeTOKCU-2H-1, 4-6eH30KCca3uH—-3 (4H) —oH
(0,15 1, 0,50 ™MMOJIB) ns llpumMmepa 10 pacTBOpPsAIIM B N,N-
ovMeTuiadopmMaMune (2,0 M, 26 MMOJIB) I[IPM KOMHATHOM TeMIepaType B
aTtMochepe aszoTa. [HoOaBjaAaAaM ITUOPUL HaTpUAg B MUHEPAJLHOM Maclie
(0,024 1, 0,60 MMOJIB) ¥ PeaKUMOHHYK CMEChb IIepeMelBalil B
TeueHre 15 MMHYT. 3aTeM »no0aBJaAM YKCYCHYyK KucJIoTy, Opom, 1,1-
OVMEeTUJISTUIIOBEM »oémp (0,11 M, 0,75 MMOJB) M IIOJYUYEHHYID CMeCh
nepeMemvBaJIM IOIpM  KOMHATHOM  TeMIepaType B TeueHUe 1 4.
PeaKUMOHHYIO CMecChb 3aTeM Tacuin BOIOM u BKCTPpalrmpoBalin
STUJIAlleTaTOM. OObenrHeHHEE opraHn4YeCKue cJIoun IIPOMEIB aJIu
HACHIIEHHEIM pPacTBOPOM XJIOpMIOa HaTpud, CymuIM Hall CcyJbbaToM
MarHus, ¥ ylapuBaJiM C IOJIYYEeHMEM HeOUMIeHHOTO IIPOOYyKTa B BUIE
IOJIyTBEPOOTO BemecTBa. HEeOUMIEeHHHM OPOOYKT OUMmaliM C IIOMOMBI0
KOX Ha cuimukareie, 5SJI0OUMPYA C I'palIMeHTOM I'ekKCcaH: »sTuilalueTaTr C
[IOJIy4deHreM TpeT-0yTuil (8-0pOoM—-2-U30IpONnii—-6-MeTOKCU-3—-0KCO—2, 3—
ourmnopo-4H-1, 4-0eH30KCca3mMH—-4-WJI) alleTaTa B BHUIOe CTeKJI00Opa3HOTO
pemecTra (0,15 1, 95%). XXMC paccumrTano njasa CigHzsBrNOs (M+H)*:
m/z=414,1, 416,1; Haimeno= 358,1, 360,1 (M+H-Tper-0yTui).

Cragma 2. TpeT-0yTuj (Z2-M30HPONUII-6-MeTOKCU-8—{6-MeTny—1-
[ (4-MeTnsipeHmI1) CyJIbQOoHMII] —7-0KCO0-6, /- auruapo-1H-nuppoJio[ 2,3 -
cloupnunnua-4-mun}-3-oxco-2,3-ourunpo-4H-1,4-6eH30KCa3MH~4~

nj)aierar

TpeT-ByTuii— (8-0pOoM—2-M30IPONNUII- 6~ METOKCU—3-0KCO—2, 3—
ourunpo—-4H-1,4-6en3okcasmH—4-un) auerar (0,030 r», 0,072 wMMOJB)
OO BEeOIVHAJIN c o-MeTuI-1- [ (d—-MeTuadeHmII) cyJabooumua] -4-(4,4,5, 5-
TeTpaMeTnJi—-1, 3, 2-Oouokcabopojad-2-ui) -1, 6—ourunpo—7H-
nuppoJio [2, 3—-c¢]nupunue-7/-osom (0,031 o, 0,072 w™Moss) B 1,4-

ouokcaHe (1,8 wmia) m kapboHaTe kKajgma (0,022 1o, 0,16 MMOJB) B
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Bonme (0,61 ™). CMechb »OerasmupoBaliM as30ToM M pobaBuiam [1,1'-
buc (nnbeHmnndocdmHO ) peppolieH ] nuxjopnaiagui (I1) KOMILJIEKC C
ouxjopMeraHoMm (1:1) (0,006 1©, 0,008 MMOJIB). PeakKUMOHHYK CMECH

HaTrpeBaJM B 3allasgHHOM TpyOke mpo 100°C B TeueHme 1 u. 3aTeMm
PeaKUMOHHYID  CMecCh oxJjlaxmajsu OO KOMHATHOM  TeMIepaTypeH U
pacnpemneysaar Mexnoy STuijalleTaToM M BomoM. OprlaHMUecKuM CJIou
IPOMEIBAJIM HACHIEHHBEIM PAaCTBOPOM XJIOpMIa HaTpMda, CymuJIM Han
cyJbdaToM MaTHMA M ylapubajlduM C I[OJydeHUeM TpeT-0yTmi (2-
M30Nponmji—6-MeToKkCU—-8—{ 6—-MeTuJI-1- [ (4-MeTUIOeHWII) CyJIbOOHMII] —7—
OKCO—-6, /T-nurunpo-1H-nuppoJio [2, 3-c]lmupuigua—-4-muj}t -3-0okco—-2, 3—
ourmopo-4H-1, 4-0eH30KCca3mMH-4-WJI) aleTaTa B BUIOe TeMHOI'O MacJa
(0,04 ©, 85%). XXMC paccumTaHo OJaa C33H3sN30sS (M+H)*: m/z=636,2;
HameHoO= 636, 2.

Cranmsa 3. [2-mzonpornni-6-MeToKCu—-8- (6-MeTuii—-7-0Kkco-6,7-
ourunpo-lH-nuppoJio [ 2 ,3-c]nupuamnH—-4-m1j) —3-0Kco—2 ,3-Ourunpo-4H-
1,4-6eH30KCaBsmMH-4-1JI]yKCyCHaAsa KUCJIOTAa

ToeT-ByTmii— (2-M30Nponnii-6-MeToOKCU-8—{ 6—-MmeTmJi—1—-[ (4-
MeTUIQEHWIT) CYyJIbQOHUII] —7—-0KCO—-6, /—nurunpo-1H-nmuppoJio [2, 3-
clompuomH—-4-ui}-3-okco-2, 3—ourunpo-4H-1, 4-6eH30KCcasmMH—-4 -

mi) auerarT (0,04 o, 0,06 MMOJB) PacTBOPAJIM B DTaHoJie (3,7 MI) U

1,0 M ruopokcunma HaTpua B BBozme (1,2 wi). CMechb HarpeBajM IO

80°C B wMacJygHOM OaHe B TeueHMe 1 U, OxXJaXOaJlyM OO KOMHATHOM
TeMllepaType ¥ nookuciadaam  TOK. [ponyxkT ouMmagM C  IIOMOMLIO
npenapaTuBHOM BOXX ¢ nOpuMeHeHMeM KOJIOHKM C-18, »ioupysa C
TpaIMeHTOM BOIa: aleTOHUTPpuJ, 3adbydepeHHEM 10 pH 2 C [IOMOWEBK
TOK, C HNOJIYUeHMeM YyKasaHHOTO B 3aloOJIOBKe IMPOoOyKTa B BUIOe O0eJIOoTO
aMopdHOTO TBeploro BemecTrBa (0,02 1, 65%). XXMC paccumMTaHO nOJA
C22H24N306 (M+H)*: m/z=426,1; Haumedo= 426,2. H AMP (300 MIu,
IMCO-ds) & 13,02 (¢, 1H), 12,03 (¢, 1H), 7,37-7,21 (M, 2H),
6,66 (m, J=2,7 I'u, 1H), 6,58 (&, J=2,7 Tu, 1H), 6,20 (ym. c.,
1H), 4,64 (¢, 2H), 4,34 (g, J=5,2 Tu, 1H), 3,74 (c, 3H), 3,54
(¢, 3H), 2,13 (@mm, J=12,3, 6,5 Tu, 1H), 0,81 (m, J=6,9 Tu, 3H),
0,74 (m, J=6,7 T'u, 3H).

IpuMep 12. 2-[2-M30NPONUII-6-MeTOKCK—-8— (6-MeTuJI-/-0KCO—6, /-

ourmopo-1H-nimMppoJio [2, 3-c] mupuinH—-4-uij) —3-0Kco—-2, 3—ogurmunpo-4H-
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1, 4-6enzokcazmuH—4-mi] ~-N-MeTuIalle TaM1I

Cranmga 1. 2-(8-6poM~-2-nu300ponmujil-6-MeToKCu-3-okKkco-2,3~
ourunpo-4H-1,4-6eH30KCcasmuH—4-1JI) YKCYCHaAsa KHUCJIOTa

OH

TpeT-By T 2-(8-06poM—2-U3BOIPONINII- 6~ MeTOKCU~3—-0KCO—2, 3—
ourunpo—-4H-1, 4-6eH3okcasmH—4-ui) auerar (0,190 1, 0,459 wMMOJIB)
n3 [MpumMmepa 11 pPacTBOPSAIM B MEeTWUJIEHXJIOPUIE (3,0  wI) n
TpudTOpYKCYyCcHOM KucjoTe (1,0 ™MJI) OpM KOMHATHOM TeMlIepaType B
TeueHMe 2 U. PeaKUMOHHYK CMeCh ylapMBalM In vacuo C IoJIydeHueM
HeOouMuleHHOM 2- (8-0poM—-2-M30NpPONUJI-6-MeTOKCU~3-0KCO—2, 3—OUTUIPO—
4H-1, 4-BeH30KCasMH-4-1JI) yKCyCHOM kKucJjoTH (0,163 1m, 100%) B BHUIE
Macja. XXMC paccumTaHo miag CigHi7BrNOs (M+H)*: m/z=358,1, 360,1;
Hamnoeno= 358,0, 360,0.

Cranmga 2. 2-(8-6poM-2-n300poHnuil-6-MeToKCu-3-oKkco-2,3~

ournnpo-4H-1,4-6eH30KCcasmuH-4-1j) ~-N-MeTuianeraMmus

-

HN
@)

O._N O.

oty

Br

2- (8-0pOoM~—-2-M30HPOIUJI-6—METOKCU~3-0KCO-2, 3—ourunpo-4H-1, 4-
BeH30KCcas3MH-4-1JI) YKCYCHYIO KMCJIOTY (0,05 T, 0,1 MMOJIb )
pacrBOopsasM B N,N-mnumetuinpopmammune (2,0 wi), m pobaeiasaiam 2,0 M
MeTUJIaMMH B  MeTaHOJIe (0,35 wI, 0,70 MMmOJB) , N,N,N',N'-
TeTpaMeTuJI-0O— (7-a3abeH30Tpras0JI— 1 —1Jl) YPOHWII rexkcadpTopdocharT

(0,064 1, 0,17 w™MMOJIB) (Oakwood M xar. 023926). PeaKUMOHHYID
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CMeChb TIIepeMelMBaJlM IIPM KOMHATHOMW TeMIepaType B TeueHUMe 2 U U
3aTeM pacOpenesialM MexXOy >2THUilaleTaToM M BoIoM. OpraHNUYeCKUM
cJjiom npoMeBanM 1 H HCl, HachHmeHHHM pPacTBOPOM XJiopMIa HaTpusid,
CymuJiM  Han cyJlbdaToM  MarHuUAg, M yhoapueajgu C  I[IOJIYYeHMNEM
HEOUMIIeHHOT'O 2-(8-BpoM—2-M30IPONINII-6—METOKCU—~3—-0KCO—2, 3—
ourunpo-4H-1, 4-0eHz0okcasuH-4-wi) ~-N-MeTujlalleTaMmMna B BUIe Macja
(0,05 T, 100%) . KXMC  paccumTaHo 1Jsa  CisH2oBrN204 (M+H) *:
m/z=371,1, 373,1; Hanmeno= 371,0, 373,0.

Cranmusa 3. 2-(2-usonponmi-6-mMmeToxkcu-8-{6-merua-1-[ (4-
MeTHIIQEeHUII) CYJIBQOHMII] —7—-0KC0O—-6, /- aurunpo-1H-nupposo[2,3~
cloupunmH-4-na}-3-oxkco-2,3-aurunpo-4H-1,4-6eH30KcasmuH—4-mj) —N-

MeTjiangeTraMiiz

2= (8-0pOoM—2-U30NPONMNJI-6—METOKCHU—~3—-0KCO—-2, 3—ouruagpo-4H-1, 4-
BeHz30KCasMH-4-1J1) —~-N-MeTHuJIale TaM1 (0,027 T, 0,072 MMOJIE )
OOBEeOVH AU c o-MeTmII-1- [ (4-MeTundeHMJI) cyJbdoHm] -4-(4,4,5, 5-
TeTpaMeTnIi-1, 3, 2-OouokcabopoJaH-2-ui) -1, 6-ourunpo-7H-
nuppoJio[2, 3-c]nupuaus-7-osom (0,031 o, 0,072 w™Mmoyab) B 1,4-

omuokcaHe (1,8 w™iI) m kapboHaToM kaamusa (0,022 o, 0,16 MMOJIB) B

Bome (0,61 ™). CMechb »OerasupoBaiM as30ToM M pmobaBuim [1,1'-
Buc (nndbeHmnpocdmHO ) peppolleH ] Iuxjopnaiagui (I1) KOMILJIIEKC c
ouxjopmMetraHoMm (1:1) (0,006 1m, 0,008 MMOJEB). PeakKUMOHHYK CMECH

3aTeM HarpeBaJM B 3alagHHOM Tpybke mo 100°C B Teuenue 1 4,
oxXJlaxOallM OO KOMHATHOM TeMIepaTypH, ¥ pacHopenesyalr MexXIy
STUJIalleTaToM ¥ BoIoM. OpTaHMUeCKMM CJIOV IIPOMEBBAJIM HaCHIeHHBEM
pPacTBOPOM XJiopMIa HaTpusa, CYIMIM Hald cyJdsdaToM MarHuUsg, U
ylapMpaly C IIOJIydeHMEM HEOUMIEHHOTO 2- (2-M30NpOolnJi—-6—-MeTOKCU—8-—
{6-meTmii—-1-[ (4-MeTMIIOEeHWII) CYJIBOQOHUII] —7-0KCO—6, /T-auruapo—-1H-
nuppoJio [2, 3—clnupunue-4-mi}-3-okco-2, 3—gurunpo—-4H-1, 4-

fOeH30KCa3uH-4-mJI) -N-MeTujlalleTaMUIa B BuIe TeMHoro MacJa (0,035
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O

T, 83%). XXMC paccuuTaHo mjag CzoHzN407S (M+H)*: m/z=593,1;
HampmenHo= 593, 2.

Cranmusa 4. Z2-[2-uszonpornmuiji-6-mMeTokcu-8-(6-meTnujyi—-7-okKkco-6,7-
ourunpo-l1H-nuppoJio (2 ,3-c]oupunnH—4-muji) —-3-0okco-2 ,3-Ourunpo-4H-
1,4-6eHsokcasmMH-4muj] -N-mMeTnjaalneTammun

2- (2-M3onponmuii-6-MeTOKCU-8—{ 6—-MeTuy-1-[ (4-

MeTUIQeHUII) CyJIbQOHMII] - 7-0KCO—-6, /T-nuruapo-1H-nuppoJio [2, 3-
cloupuomH-4-un}-3-okco-2, 3—ourugpo-4H-1, 4-6eH30okcasmuH—-4-wmi) —N-
mMeTmyauetavmn (0,035 r, 0,059 MMOJIE) pPacTBOPAIM B CMeCHM 3TaHOoJa
(3,7 ma) m 1,0 M rugpokcuza HaTpusa B Bome (1,2 MJI) M HaT'peBaJu
no 80°C B MacmgHOM OaHe B TeueHre 1 u. 3aTeM CMeCh OXJIaXOaJlM IO
KOMHATHOM TeMIepaTypH ¥ OOIKUCIAIM TOK. TIpoOykKT ouumaau C
IIOMOMEBID IHIpelapaTHBHOM BOXX C mnpuMeHeHMeM KOJIOHKM C-18, »sioupy4d
C T'palMeHTOM BONa: aleTOHUTPpUI, 3abydepeHHOTO 0o pH 2 C IOMOMBI
TOK, C [oJjiydyeHMeM YyKa3aHHOTO B 3al'OJIOBKEe COeIOMHEeHUMs B BUIe
noutm 6eJioro aMopdHOT'O TBepnoro eemecTea (0,015 m, 47%). XXMC
paccurTado njasg Cz3Hz7N4Os (M+H)*': m/z=439,1; Halmeno= 439,1. 1H
AMP (300 MI'm, IOMCO-ds) & 12,03 (¢, 1H), 8,09 (m, J=4,7 Tu, 1H),
7,27 (@m, J=2,6 I'u, 2H), 6,65 (m, J=2,7 Iu, 1H), 6,44 (m, J=2,7
I'm, 1H), 6,23-6,14 (M, 1H), 4,58-4,38 (m, 2H), 4,35 (m, J=5,0
I'n, 1H), 3,72 (¢, 3H), 3,54 (¢, 3H), 2,63 (m, J=4,5 Twu, 3H),
2,1¢ (gm, J=11,9, 6,9 Iy, 1H), 0,81 (m, J=6,9 I'u, 3H), 0,75 (m,
J=6,7 I'u, 3H).

MpuMeps 13-16.

CoenuHeHus IllpumepoB 13-16 ¥ 3KCIepMMeHTaJIbHEIE MeTOIOMKU,

MCIIOJIbE3YEMEIE MJIA UMX IIOJIYUEHMS, WM3JIOXKEeHE HMXe B Tabjuile 2.

Tabjuila 2
R3
|

O~__N ONQ

O
74 |‘\
N N\
H
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Mp. M HasBaHMe R3 Crioco® cuHTesa

2-[2-usonponmi—6-MeToKCKU—8— (6—

MeTusI—7-0oKkco—6, 7T-ourugpo—1H- NH

N

13 nuppoJio [2, 3-clnupuonH—-4-mi) —3-OKCOoO— Ip. N 12

O

2,3-murunpo—-4H-1,4-0eH30KCas3MH—4—

mi] aueTamm

2-ysonponui-6-MeTokcu—8- (6-mMeTn-7-

okco—-6, 7T-gurunpo-1H-nupposo[2,3-

7/

14 clnupmunouH-4-un) —4-[2- (4- Ip. N 12

;ﬁ»zrﬁz—
O

MeTuInunepasmua—1-mi) —2-O0KCOBTUI] —

2H-1,4-6ens0okcasmH—3 (4H) —oH

2-msonponmii—6-MeTOKCU-8— (6-MeTuj—"7-

okco—-6, 7-ourugpo-1H-nupposo[2, 3-

/
z

15 cloupunouHa-4-uin) —4- (nupuoma-4- = Ip. N 8
miMeTns) —2H-1, 4-6ensokcasuua—3 (4H) - bt

OH

2, 4-muusonponmuii—6-MeTokCKU—8— (6—
MeTus—7-okco—6, 7-ourugpo—1H-

16 %30-IPOIL Ip. N 8
nuppodio[2, 3-cloupuouH—-4-wma) —2H-1, 4-

HeHz30KcasmMH-3 (4H) -oH

lpumep 17. 2-U30NPONUII-8— (6—-MeTuJI- /—-0KCO—6, /T-Iurnagpo—1H-
nuppoJio [ 2, 3—clnupunue—-4-wmi) —-3-okco-3, d—-gurunpo-2H-1, 4-

BDeH30KCa3UH- 6—KapOOHUTPNUII

OH N
O
Z
N l ’
- N
o) H

Cragmsa 1. 3-6poM-4-THUOPOKCHU—-S—-HUTPOOEH3O0HUTPUII
O,N ZN

HO
Br

K cmvmecn 4-muopokcu-3-HUTpoOeH30HUTPpMIIa (500 Mr, 3 MMOJIB)
(Aldrich, xar. W 344575), xjgopunma xeJjeza (100 mr, 0,9 MMOJL) U
YKCYCHOM KMCJOTH (20 MJI) IOpM KOMHATHOM TeMIepaType Io0aBJIsain
6poM (500 mr, 3 MMOJIB) . PeakKIMOHHYI CMeChb HarpeBaiu npu 50°C B
TedeHMe 2 U, OXJaXOajdXM IO KOMHATHOM TeMIepaTyph U I00aBJIAIU

Bomy (100 mu1). MenjieHHO oOO0pal3yKnmMMCAa OCamoK cobupaiy, IPOMHBAJIN
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BOOM nu CYWNUIIN ojs [IOJIy4YeHU A 3-0poM-4-TUOPOKCU—5—
HUTPOOEH30HUTPMUIIA (0,50 1, 70%) B BMIE KeJITOT'O TBEpLHOIT'O

BemecTra. XXMC paccunTaHo naa C7H4BrN2O3 (M+H)+: m/z=242,9,
244,9; H"Hanpmeno= 242,9, 244,9.

Cranmusa 2. 3-aMHMHO-5-6poM-4-TUNDOKCUBEH3O0HUTPUI

H,N 2N

HO][;j//

Br

K cmecu 3-6poM-4-TuOpokcU—-5-HUTpoOeH30HUTPpMIa (400 wmrp, 2
MMOJIL) B VYKCYCHOM kucJioTe (20 wmi1) pDo®aBJdajM XeJIe3HHBE OIIMJIKU
(300 MI', 5 MMOJIb ) . 3areM cMecChb oerasuporalm a30TOM U
nepeMelBalX B TeueHMe  HOUM IpM KOMHATHOM  TeMlepaType.
PeakKlUMOHHYK CMeCh KOHIEHTPHPOBAJNM IOJIA YIaJleHUS YKCYCHOWM KMCJIOTH
¥ OCTaTOK paclpenelidaly MexIy 5STUJIalleTaToOM M HaCHMeHHHM BOIHBM

pacTBOpoM Oukap®oHaTa HaTpuda. OO0BLeOVMHEeHHBEe OopTaHuJyecKre CJIOU

ITPOMEIB aJIr HaCHIII€ HHEIM pPacTBOPOM XJIioprnma HaTpn4a, CymnmJIin Hal

cyJbdaToM  MaT'HUA, dnIie TPOBAJIM " ylapupeaJn e} [IOJIYUeHMEM
HeOUMIIeHHOTO 3-aMMHO-5-0poM—-4-TUIPOKCUDOEH30OHUTPUIIA B BUIE
TEeMHOT'O TBepIoro BemecTBa (250 wMmr, 70%). XXMC paccumMTaHO nIJId

C7HeBrN20 (M+H)*: m/z=212,9, 214,9; uhangeno= 212,9, 214,9.

Crannsa 3. 2-uzonponui-8- (6-mMeTuji—7-0kco-6, /- ourunpo-1H-
nuppoJio[2,3-c]oupunmuH—-4-muj) -3-okco-3 ,4-aurunpo-2H-1 ,4-
beHB0KCas3MH-6-KapOOHUTPUII

Vcriosib3y s CHOCOOH C aHaJIOTMUHHMM YCJIOBMAMM IlpuMmepa 9, HO
VCIIOJIb 3y A 3-aMrHO-5-6poM—4-TUIPOKCUOESH30HUTPWII, noJy4dann
yKas3aHHOe B 3aT0JIOBKE CoeIMHEHME M  OUMIAaJA C  IIOMOIBI
npenapaTuBHOM BOXKX ¢ mnOpuMeHeHMeM KOJIOHKM C-18, BIIOVPYS  C
TpalMeHTOM BOIa: alleTOHUTPUI, 3adydepeHHEM 100 pH 2 C [IOMOMWBI
TOK ¢ noJgydyeHMeM 2-M30HPONMII-8— (6-MeTWJI—7-0KCO-6, 7T—-ourmunpo—1H-
nuppoJio [ 2, 3—c]lmnupunnu-4-mi) -3-okco-3, 4—-gurunpo-2H-1, 4-
OeH30KCasMH-6-KapOOHUTpUJIa B BuOe O0eJlIoTo aMOp®HOTO TBEPIOTO
BemecTea (0,007 1m, 40%). XXMC paccumrTanHo npasa CooHi9N4Os (M+H) *:
m/z=363,1; Halmeno= 363,0. H AMP (300 MIwu, IMCO-ds) & 12,06 (c,
1H), 11,01 (¢, 1H), 7,46 (m, J=2,0 TIu, 1H), 7,34 (c, 1H), 7,27
(v, J=2,7 T'u, 1H), 7,18 (m, J=2,0 Iu, 1H), 6,24-6,13 (M, 1H),
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4,02 (m, J=3,8 Iu, 1H), 3,53 (¢, 3H), 2,29-2,16 (m, 1H), 0,78
(nm, J=6,8, 3,9 T'u, ©6H).
[Tpumep 18. 2-N30NpOnIMII-4-MeTUJI-8— (6-MeTUJI— /—-0KCO—6, 71—
ourmopo-1H-nmppoJio [2, 3-c] mupuinH-4-ui) —3-0okco-3, 4—ogurmunpo-2H-

1,4-6eH30KCa3MH-6-KapOOHUTPMII

|
O._N
o,
~
N

rd

N

z

Iz _

O
Crammsa 1. 8-6poM—2-U30HPONUII—4 ~MeTHjI-3-0KCO~3 , 4 - OUIrnuapo-

2H-1,4-6eH30KCasmMH-6-KapbOOHUTPUII

oM N
L
Br

T'mopun HaTpud B MMHepaJlbHOM Macje (2 wr, 0,07 MMOJB)
no0aBJIAIM K CMecCH 8-0pOoM—2-M30NPONWUII-3-0KCO-3, 4-ournngpo-2H-1,4-
BeH30KCasmMH-6-kKapobouuTrpmuia (20 mMmr, 0,07 Mmvmosib) us Illpumepa 17, B
N, N-guMeTmipopMaMmuie (2 MI). PeaKUMOHHYK CMeChb IIepeMellMBalii B
TedueHMe 5 MuMHYT, pobaBjanm MeTuavonmn (5,1 wmxi, 0,081 MMOJb) U
PEaKLUMOHHYID CMECh IIepeMellMBaliM B TeueHMe IOOIIOJIHUTEJNBHOTO 1 d.
3aTeM peakKLUMOHHYK CMeCh paclOpelelidiM Mexnoy 5HSTuilalleTaToM U
BomoM. OOBeIMHEHHBEe OpTaHMuecKMe CJIOM TIPOMBIBAJIM  HAaCHIeHHBEM
pacTBOpPOM XJIOpMIa HaTpud, cymmam  Han MgSQg, ousTPOBAJIN U

YIlapmueaJiM C IIOJIYUYeHMeM HeOUHMIIeHHOI'O 8—6pOM—2—MBOHpOHMﬂ—4—MeTMJI—

3-okco-3, 4-ogurugpo-2H-1, 4-6eH30KCa3MH- 6—KapbOOHUTPUIIA B BUIE
cTrekJioobpasHoro BemecTBa (0,020 1, 100%). XXMC paccuuMTaHO IJI4

C13H14BrN20O2 (M+H)*: m/z=309,1, 311,1; nangeno= 308,9, 310,7.
Cranmus 2. Z2-uzonpornnia-4-meruia-8—-{6-meruyin-1-[ (4~

MeTUJIQEHMII) CYJIBEQOHMII] —7~-0KCc0o~6, /—nurunpo-1H-nmupposio[2 , 3~

cl]aoupunuH-4-mna}-3-oxkco-3 ,4-aurunpo-2H-1,4-6eH30KCcasmuH—6—

KapOOHUTPUIL
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8-0bpoM—2-mzonponuii—-4-MeTmJi-3-0KCco—-3, d—ouruapo-2H-1, 4-
feH30KCasMH-6—-KapOouuTpma (16 mr, 0,051 mMosek) M 6-MeTmy-1-[ (4-
MeTuadeHu) cyabdoumn] -4-(4,4,5, 5-terpamermuni-1, 3, 2-
nuokcabopoJiaH—-2-wi) -1, 6—ourunpo-"7/H-nupposo [2, 3—c] IupuouH—"7-0H
(26 M1, 0,061 w™MmONB) pacTBOPpMIM B 1,4-1mmokcaHe (2 MI) C
KapboHaTOM KaJnd (10  w™MT, 0,08 wMMmMOJIB) B BOIe (0,9 w™ia) wu
[IOJIYyUEeHHYK CMeChb »OerasupoBaliM a30ToM. Ho0aBJAM KaTalu3aTop
[1,1"-06uc (nubennsdpocdrHo) beppolieH ] guxjopnaananuy (I1) KoOMILJIeKC C
nuxjopmMeraHoMm (1:1) (5 mr, 0,006 MMOJNB) M CMeChb HarpeBaJu IIpHU
100°C B TeueHme 4 U, 3BaTeM peakKUMOHHYI CMECh OXJaxXIalu U
pacrnpeneidanm MeXIY BOIOM u STUIIALleTaTOM. OObenUHEeHHEIe
opraHMueckMre cJjionm cymuiam ¢ MgSOs M ylhapueBajiM C IIOJIyYeHMeM
HeOUMIeHHOT'O 2-mzonponmii—-4-Mmetmii—-8—{ 6-MeTui-1-[ (4-
MeTUJIOeHUIT) CyJIbOOHUII] —7—-0KCOo—-6, /—nurunpo-1H-nmppoJio [2, 3-
cloupnomua-4-un}-3-okco-3, d-gurunpo-2H-1, 4-0eH30KCa3MH-6—
KapboHUTpUIIa B BUIe CTekJooBpa3HoI'o BemecTea (0,027 », 100%).
XXMC paccumTaHo n0Jsa  C2sH27N10OsS  (M+H)*: m/z=531,1; HalgeHO=
531, 2.

Crammusa 3. 2-yzonponmii-4-metuii-8- (6-mMmeruja-7-0Kkco-6,7-
ourunpo-1H-nuppoJio [ 2 ,3-c]oupuamnH-4-1j) —3-0kco-3,4-aurunpo-2H-
1,4-6eH30KCasmMH-6-KapOOHUTPUII

2-m3onponmi-4-meTmii-8—-{6-MeTmn-1-[ (4-

MeTUJIQEHWII) CyJIbQOHUII] —7/—-0KCO—6, /T-nmuruapo-1H-nmuppoiso [2, 3-

climmpunH-4-mn}-3-okco-3, d—-nurnapo-2H-1, 4-B6eH30KCa3MH—-6—

kapbonuTpua (0,027 o, 0,051 MMOJNEBE) pacTBOPSAJM B CMEeCHM BSTaHoJa
(2 miu) mw 1,0 M rmuagpokcuma HaTpud B Bome (1 mi). CMech 3aTeM
HarpeBagu Ipu 80°C B TeueHre 1 u. PeaKIMOHHYI CMeCh OoUuMIman 0es
BHIEJIEHMSA I[POOyKTa peakKuuM C I[IOMOmbl [OIpeldapaTuBHOM BIOXX cC
IpUMeHeHVEeM KOJIOHKU c-18, DIIOUPY A C TpaIieHTOM BOIAa:

alueTOHUTpMII, 3abybepeHHsM 0o pH 2 ¢ nomompr TOK ¢ nojgydyeHueM
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YKa3aHHOTO B 3aroJIOBKe COoelOMHEeHMA B BUIe OejloTo aMOpdHOTO
TBepmoro BemecTBa (0,005 1, 26%). XXMC paccumTaHo mJjsa C21H21N40:3
(M+H)*: m/z=377,1; HahgmeHo= 377,1. H AMP (300 MI'u, IMCO-ds) &
12,06 (¢, 1H), 7,65 (m, J=1,9 Tw, 1H), 7,56 (m, 1H), 7,34 (c,
1H), 7,30-7,25 (m, 1H), 6,21-6,14 (M, 1H), 4,62 (m, J=4,2 Twu,
1H), 3,54 (¢, 3H), 3,34 (¢, 3H), 2,27-2,18 (m, 1H), 0,75 (&m,
J=6,8 I'u, 6H).

[Ipumep 19. 2-U30NpOonuiI-4-MeTuJI- 8- (6—MeTUJI- /-0KCO—6, 7—
ourmopo-1H-nimppoJio [2, 3-clnupuinH-4-ui) —3-okco—-3, d—ogurmuapo—-2H-

1, 4-6eH30KCa3MH-6-KapbokcaMmaa

| O
OgN NH,
O
/N N
o H
2-m3onponmi-4-meTmii-8—-{6-MeTmyn-1-[ (4-

MeTMIIQEHWII) CYJIbQOHUII] —7—-0KCO—6, /T-nurunpo-1H-nmppoJio [2, 3-
clumpuomH—-4-ui}-3-okco-3, d—ourunpo-2H-1, 4-B6eH30KCa3MH~6—
KapOboHUTpMII u3 IllpuMepa 18 pacTBOpAJIM B CMeCU 5TaHoJla (2 MI) u

1,0 M mumpoxcunma HaTpuda B Bome (1 wi). CMech 3aTeM HarpeBaJX

npu 80°C B TeueHre 4 u. PeakKUMOHHYID CMeCh OouMmagy ©Oe3 BHIEJIeHMUS
NPpOOYKTa peakKluy C IIOMOWbI IIpelapaTUMBHOM BIXX ¢ [OpuMeHeHMEeM
KOJIOHKU c-18, BIIOUPY S c TpalueHToOM  BoHIa: alle TOHUTPWII,
3abydepeHHeM mo pPH 2 ¢ nomombpi TOK ¢ HOoOJIydeHMEeM YKa3aHHOTO B
3aT'0JIOBKE COeIOMHeHMSA B BUIe 0eJIoro aMOpdHOT'O TBepIOI'O BelleCTBa
(0,007 ©, 20%). XXMC paccumTaHo njgsg Czi1Hz3N40s4 (M+H)*: m/z=395,1;
HalmeHo= 395,2. 1H AMP (300 MIw, IMCO-ds) & 12,04 (c, 1H), 8,00
(¢, 1H), 7,68 (m, J=1,3 Tu, 1H), 7,61 (m, J=1,5 Tu, 1H), 7,35
(¢, 1H), 7,30 (¢, 1H), 7,27 (v, J=2,5 Tu, 1H), 6,15 (7, J=2,1
I'u, 1H), 4,51 (m, J=4,3 Tu, 1H), 3,55 (¢, 3H), 3,36 (c, 3H),
2,21 (am, J=11,4, 6,7 T'u, 1H), 0,77 (mm, J=6,6 T, O©H).

[Tpumep 20. 2-n3onponmii-N-MeTnji— 8- (6-MeTuJI— /-0KCO—6, 7—
ourmopo-1H-nuppoJio [2, 3-c]lmupuonHa—-4-mj) —3-0KCco-3, 4—ourmunpo-2H-

1, 4-6eH30KCa3MH-b6-KapBoKCcaMnl
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Crannsa 1. 8-6poM—-2-u30Nponni-3-okKkco-3,4-aurunpo-2H-1 ,4-

feH30KCcasMH-6-KapboOHOBAas KHUCJIOTA

H (@)
Ox-N OH
O
Br

PacTBOpP 8-0pOM—2-U30IPONIMII-3—-0KCO-3, 4—ournunpo—-2H-1, 4-
fDeH30KCasMH-6-KapOboHuTpuia (u3 IlpumMmepa 18, 30 Mr, 0,1 MMOJB) B

KOHLUEHTPUPOBAHHOM CoJIsHOM KkucjgoTe (1 wmia, 30 MMOJL) HaTpeBalu

npu 100°C B Teuvenme 10 u. PeaKIMOHHYID CMeChb OXJaXIaJld U
yhapuBeaJin in vacuo, 3aTeM  paclpeleilsaln MeXy BOIOM u
DTUJIALIETATOM. OBbeIVHeHHEEe OpTraHn4YeCcKMe cJion TP OMHIB aJIn
HaCHIIEHHEM  pPacTBOPOM  XJIOpuIOa HaTpuA, CYMWJIN Han  MgSOg,

buneTpOoBaNM, ¥ YyIapuBaJIM C I[IOJYyYeHMEeM HeOUMIeHHOV 8-0poM—2-
nsonponmii-3-okco-3, 4-ourunpo-2H-1, 4-6eH30KCa3MH- 6-KapBOHOBOM
KMCJIOTEH B BMIe TBepmoro ocaigka (30 mr, 100%). XXMC paccumMTaHO
0J1g Ci12H13BrNOs (M+H)*: m/z=314,0, 316,0; HalimedHo= 313,9, 315,09.
Cragus 2. 8-6bpoM—2-u300ponnI-N-MeTrnuia-3-0Kkco-3, 4~ Auruigpo-

2H-1,4-6eHB30KCcasMH-6-KapboOKCcCaMul

H (@)
O._N N~
H
(@)
Br
N,N,N',N'-TterpameTui-0- (7-azabeH30TpMaszoja—1-1J) YPOHWUII

rexcapTopdochar (54 wmr, 0,14 wMmoJb) M N, N-OMMN3O0NPONMIIDTUJIAMUH
(30mrJ1, 0,2 MMOJIBE) »HOOaBJAIM K pPacTBOPY 8—-0poM—2-M30NIPONnII-3-—
OKCO-3, 4-ourunpo-2H-1, 4-BeH30KCa3UH-6-KapOOHOBOM KM CJIOTH (30
Mr, 0,1 MmmoJsis) B IMOA (2 M) . HoBaBJaaJIM MeTWJIaMMH B 2TaHoJe (3
M, 48wmky, 0,14 MMOJB) UM PpPeakKUIMOHHYK CMECH IIepeMellMBaJiM IIPpU

KOMHaTHOM TeMIIepaType B TeUeHNre 1 u. PeaklMOHHYID CMeCb 3aTeM

pacnpeneydaamu Mexny 1 0 H  HCL ®  sTuUJaleTaToM. O0BenMHEeHHEe
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Opl'aHMUeCKMre  CJIOM I[IPOMBEBaJIM  HACHIIEHHEIM pPacTBOPOM  XJIOpMIa
HaTpuda, cymmiar Hano MgSOs, QUILTPOBAJM M ylIapMBaJM C I[IOJIYUYEeHUEM
HEOUMIEHHOT'O 8-0poM—2-M30nponmiI-N-MeTHJI-3-0KCO—-3, 4—ourmunpo—-2H-
1, 4-0eH30KCcas3MH-60-KapOoOKCcaM1aa B BMIe CTeKJOOOpa3HOTO BelleCcTBa
(30 Mr, 90%). XXMC paccumTaHo miasa CisHieBrN2Osz (M+H)*: m/z=327,1,
329,1; mHampeno= 327,0, 329,0.

Cranus 3. 2-uzonpornuia-N-meruia-8- (6-metuyi-7-okco-6,7~-
ourunpo-1H-nnuppoJio [ 2 ,3~-c]oupuanH-4-1j) —3-0kco~-3,4-aurunpo-2H-
1,4-6eHzokcasmuH-6-KapboOKCaMul

Vcnionb3ysa CHOCOOH, aHaJIOTMUYHEE YCJIOBMAM B IlpuMmepe 9, HO
VCIIOJIE3Y A 8-0poM—2-u3onponuii-N-MeTuJi-3-okco-3, d—ourunpo-2H-1, 4-
BDeH30KCa3MH-6-KapOokcamMmun u3 Cramguu 2, OoJy4YasdM YyKa3aHHOe B
3aTOJIOBKE COeIMHEHMe U ouumajM C I[IOMOIBK IIpelapaTMBHOM BOXKX cC
IprUMeHeHVEM KOJIOHKU c-18, DITOUPY A C TpaIeHTOM BOIA:
alleTOHUTPpWII, 3abydepeHHeM 0o pH 2 ¢ nomomei TOK C mojlydeHMEM 2-
n3onponui-N-MeTnii—8— (6—-MeTuJi—- /-0KCO—6, 7T—-ourmapo-1H-nuppoJgio [ 2, 3-
clompunmH—-4-mi) —3-okco-3, d—-nmurunpo-2H-1, 4-B6eH30KCa3MH—-6—
kapbokcaMulia B BuUIe 0eJioT'0 aMopdHOT'O TBepHOI'O BemecTBa (5 wMr,
30%) . XXMC paccumTaHo njasg CziH23N4Os4 (M+H)*: m/z=395,1; HalmeHO=
395,1. 'H sAMP (300 MI'w, IOMCO-ds) 6 12,03 (c, 1H), 10,84 (c, 1H),
8,38-8,28 (m, 1H), 7,50 (m, J=2,1 I'u, 1H), 7,37 (m, J=1,9 Twu,
i), 7,28 (¢, 1H), 7,27-7,23 (M, 1H), 6,18 (c, 1H), 4,49 (&,
J=4,1 1u, 1H), 3,55 (¢, 3H), 2,73 (m, J=4,4 Tu, 3H), 2,27-2,14
(M, 1H), 0,79 (mm, J=6,9, 2,0 Tu, ©6H).

MpuMmep 21. 2-U300pOHOWII-8- (6-MeTUJI-7/—-0KCO—-6, /T—-ourmuopo-1H-

nuppoJio [2, 3—c]loupuanu-4-wmj) —6-uurpo-2H-1, 4-6eH30kcas3muH-3 (4H) —oH

H
O-__N NO,
o}
74 | A
N N
H
o}

CoenmHeHne IlpuMmepa 21 CHHTe3UpOBaJIM B COOTBETCTBUM C
SKCIEepUMEeHTAaJIbHOM MeTOOUKOM, aHaJIOTMYHOM  MCIIOJIL30OBAHHOM  IOJIS

CHMHTe3a coenuHeHus Illpumepa 9. XX-MC Hamlpedo (M+H)*: 383,1. 1H AMP
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(300 MI'wu, IMCO-ds) & 12,11 (¢, 1H), 11,11 (¢, 1H), 7,90 (m,
Jg=2,8 u, 1H), 7,73 (m, J=2,8 Tu, 1H), 7,36-7,22 (M, 2H), 6,23
(c, 1H), 4,70 (m, J=3,6 Iu, 1H), 3,55 (c, 3H), 2,30-2,19 (M,
1H), 0,80 (m, J=6,8 Tu, 6H).

Ipumep 22. 4-(2-uMsonponmii—-6-MeTOKCU—-4-MeTuJI-3, 4—-OUIUOpO—
2H-1, 4-DeH30KCcasuH-8-IlpuMep 22. 4- (2-M30HpOoNUII-6-MeTOKCU—4 -
MeTuJI-3, d-guruopo-2H-1, 4-06eH30KCa3MH-8-UJI) —6-MeTuJI-1, 6—-OIUTUIPO—

TH-nimppoJio [2, 3—c] IUpUOMH-7—0H

A\
/N N
H

Cranmns 1. 8-6poM-2-M30H0pONNUII-6-MeTOKCHU~-3 ,4-nurunpo-2H-1,4~-

OeHB30KCaBMH

2,0 M BopaH-nouMe TUIICYJIbL QM KOMILJIEKC (Aldrich, KaT.
N194824) B ToJsiyoJsie (400 wmrJj, 0,7 MMOJIB) IIO KalJIAM OOOaBJIAIM K
cMecHu 8-0OpoM-2-M3oHponuii-6-MeTokcu—-2H-1, 4-BeH3okca3mH-3 (4H) —oHa
(100 mr, 0,4 MvoJsin) u3 llpuMepa 9 OpM KOMHATHOM TeMIepaType U
CMeChb 3aTeM HarpeBaJu IIpu 60°C B TeueHMe HOUM. PeaKIUMOHHYIO
CMecCh oOoxJaxXnajJuM IO KOMHATHOM TeMlIepaTypH, pa3®aBiasaiaun MeOH wu
HarpeBaau npu 60°C B TeueHMe MOONOJHUTENbHEX 30 MMH. 3aTeM CMech
OXJIaXIallXM OO KOMHATHOM TeMIepaTypH U YyoapuMBalM IJS I[IOJIYyUYeHUS
HEOUUIMEeHHOTO MNpOoNyKTa. HEeOUMIEeHHHN OPOOYKT OuUMmalvM C IIOMOMBI0

KOX Ha cuimkareie, 5SJOUMPYyA C I'palMeHTOM I'ekKCcaH: »sTujialueTaTr C

[IOJIyYEeHVEM 8-0pOM—2-M30IPONIMII-6-MeTOKCU-3, 4—ourunpo—-2H-1, 4-
feH30KCasMHa B BMIe IIpo3pavyHoro wMacja (70 wMmr, 70%). XXMC

paccurTado njasg Ci2Hi7BrNOz (M+H)*: m/z=286,1, 288,1; HalOgeHO=
286,0, 288,0.

Cranmnsa 2. 4-(2-usonponmii-6-MeTOKCHU—-4-MeTnuyi—3 ,4-aurunpo-2H-
1,4-6eH30KCaBMH-8-1JI) —-6-MeTui—-1,6-gurunpo—-7H-nupposo[2,3-

c]noupunmuH-7-0H
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Vcriosib3yd CIHOCOOH, aHaJIOTMUHBe YCJOoBMAM B IlpuMepe 8, HO
MCIIOJIb3Y A 8-0pOM—2-M30NPONIMII-6—-MeTOKCHU-3, 4—ournunpo—-2H-1, 4-
BeHzokcasuH u3 Cramum 1, noJyiyvasiM yKasaHHOe B 3aTl'0JIOBKe
COeIMHEHMe U OuMlaJiM C IIOMOWEBK IIpelapaTMBHOM BIXX C NpMMeHeHMeM
KOJIOHKU c-18, BIIOUPY 4 C IpaleHTOM BOIA: alle TOHUTPWUII,
3abybepeHHsM 0O pH 2 ¢ nomomeio TOK ¢ nojydeHueM 4- (2-M30NPONUII-

6-MeTOoKCU—-4-MeTUII-3, 4—-gurugpo—-2H-1, 4-6eH30KCa3UH-8-1JI) —6—MeTUJI—

1, 6-ourunpo-"7H-nuppoJo [2, 3—-c]nupuonuH—"7—-0oHa B BUIE ©eJioTo
aMopdHOTO TBepIoro BemecTBa (5 Mr, 30%). XXMC paccumMTaHO nOJd

C21H26N303 (M+H)*: m/z=368,1; HaumeHo= 368,1. H AMP (300 MIu,
IMCO-ds) & 11,90 (¢, 1H), 7,21 (v, J=2,7 Tu, 1H), 7,16 (c, 1H),
6,24 (g, J=2,8 Iy, 1H), 6,18 (m, J=2,8 Iy, 1H), 6,12 (&, J=2,1
I'm, 1H), 3,75-3,67 (m, 1H), 3,67 (c, 3H), 3,51 (c, 3H), 3,30
(g, J=9,5 Iy, 1H), 3,01-2,91 (m, 1H), 2,85 (c, 3H), 1,68-1,57
(m, 1H), 0,82 (m, J=6,8 I'y, 3H), 0,75 (m, J=6,7 T'nw, 3H).

[IpuMepsl 23-24.

CoenuHeHus IlpuMepoB 23-24 U 3KCIEepPMMeHTAJIbLHEIE METOIOUKMH,
VCIIOJIb3YEeMEle IJIA MX IIOJIYUYeHMHA, M3JIOKEHH HMWXe B Tabjuie 3.

Tabamuua 3

Mp. N HaspBaHMe R1 Crioco® cuHTesa

2-LUKJIONPONUII-6—METOKCU— 8~ (6—Me THUII—

7-orco-6, 7-ourunpo-1H-nupposo[2, 3-
23 [>—§ Mp. W 6

cloupunuua—4-un) -2H-1, 4-6eH30KCasMH—

3(4H)-oHa

6-MeTOoKCU—8— (6-MeTuJI-7-0KCco—-6, 7—

murunpo-1H-nupposo[2, 3—c] nupunmuu—4-— 3
24 2 Ip. W 6
i) —2-benm-2H-1, 4-0eH30KCaBUH—

3(4H)-oH

[Mpumep 24A. 6-MeTOKCU—-8— (6—MeTuJI-7/-0KCO—-6, 7T-ourmunpo-1H-
nuppoJio [ 2, 3—clnupunue-4-mi) —2-peunn-2H-1, 4-6eH30kcas3uH-3 (4H) —oH
(OGHaHTHMOMEP 1)

[Tpumep 248B. 6-MeTOKCU—-8— (6-MeTuJI- 7/-0KCO—-6, /T-ourmuonpo-1H-
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nuppoJio [ 2, 3—clnupunuu-4-wmi) -2-peunn-2H-1, 4-6eH30kcas3uH—-3 (4H) —oH

(SHaHTHUOMED 2)

O
ZT

N\
N
H

SOHaHTHMOMEpPH IlpuMepa 24 pasmesalr C IIOMOILI IIpelapaTUMBHOM

XypaJibHOM BOXX ¢ wMcHooJib30BaHMEeM CcJenyimmMx YcJoBuM: KoJIOHKa:

Phenomenex Lux Cellulose C-4, 5 wmxmMm, 21,2x25 wM; IlogoBmMXHAaS
baza: 30% 2TaHON B CMECHM M30OMEPOB TeKcaHa; I'paiueHT: 18 MJI/MuH;
Barpyska: 2 M B 1800 MKJI; BpeMd ylhepXaHMsa: 28 MMH. I[IMKOBEE
3HAUEHMA BpeMeHM yaepxupaHua: 20,9 m 24,0 MUHYT.

Ipumep 24A, Imxk 1 (20,9 MMH. B BMIOe TBepLoI'0 ocalka. XXMC
paccurTaHo njasg Cz3HzoN3O4 (M+H)*: m/z=402,1; Halmeno: 402,1. 1H
AMP (300 MIm, IMCO-ds) o6 11,93 (¢, 1H), 10,90 (¢, 1H), 7,28-
7,17 (m, 4H), 7,13 (v, J=2,7 Tw, 1H), 7,02 (¢, 1H), 6,49 (m,
J=2,9 I'uy, 1H), 6,46 (m, J=2,9 Iu, 1H), 5,99 (¢, 1H), 5,61 (c,
1H), 3,65 (¢, 3H), 3,42 (c, 3H).

MIpumep 24B, Imx 2 (24,0 MMH. B BMIOEe TBepIOoI'0 ocanka. XXMC
paccumTaHo misg Cz3HaoN3Os4 (M+H)*: m/z=402,1; Hakpmeno: 402,1. 1H
AMP (300 MI'n, IOMCO-ds) 6 11,93 (¢, 1H), 10,90 (c, 1H), 7,28-
7,17 (m, 4H), 7,13 (v, J=2,7 Tw, 1H), 7,02 (¢, 1H), 6,49 (m,
J=2,9 I'u, 1H), 6,46 (m, J=2,9 I'u, 1H), 5,99 (¢, 1H), 5,61 (c,
1H), 3,65 (c, 3H), 3,42 (c, 3H).

[lpumep 25. 2-(2-xJjop-4-dTopdeHMII)—- 6-MEeTOKCHU —8- (6-MeTUJI-
7T-orkco-6, 7T-ournnpo-1H-nimppoJio [ 2, 3-c]luupunna—-4-wi) -2H-1, 4-

BenzoxkcasmMH-3 (4H) —-oH

H
cr O N o~
o}
F 4 l N
o)

Cranmns 1. MeTuIIOpoM (2-xJIop—-4-dTopdeHmnsi)amgerar
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PacTtrop MeTuyl (2-xJjop-4-dTopdbeHwi)auerara (100 w~mr, 0,5
MMoJib)  (Acros Organics, N xar. 30478) u N-OpoMmcykKUMHMMMOa (90
mMr, 0,5 MMOJB) B UeTHpexxXJIOopuUcToOM yIJyleponme (0,7 M) HaTrpeBaJu
no 100°C B TeueHMe 1 u. PeakKlIMOHHYID CMeChb OXJlaxiaJiM -»Oo
KOMHaTHOM TeMIIepaTypH, buiILE TPOBANIM M pacHhpenejanu  Mexny
STUJIalleTaToM M BomoM. OOBeIMHeHHBE OpTaHMUecKMe CJIOM IIPOMEBAJIU
HaCHIMEHHEM  pPacTBOPOM  XJopMUOa HaTpuU4, cymmiun — Han o MgSOg,
OMIIETPOBAJIM UM yllapUBalJM C IIOJIyYeHMeM HeOUMIEeHHOTO MeTUJIOpOoM-— (2-
xJjop-4-pTopdeHnI) aleTaTa B BUIE CBETJO—XEJITOT'O IIOJIyTBEPLOTO
BemecTBa (120 mr, 90%).

Cranmns 2. 2-(2-xjgop-4-¢ropdperHmns)—- 6-meToKCH -8-(6-MeTui—-7-
OKCO-6,7-ngurunpo-lH-rmuppoJsio[2,3-c]oupugua—4-un) -2H-1,4-
beHzoxkcasuH-3 (4H) —oH

Vcriosib3yd CIOCOOH, aHaJIOTMUHBe YCJOoBMAM B IlpuMmepe 9, HO
VCIIOJIE3Y S  MeTMJIOpoM (2-xJjop-4-dTopdbeHnn) auerar wnu3 Cranum 1,
IoJiydajy YyKasaHHOe B 3arloJIOBKe COeIOMHEHMEe M OuMllajiM C IIOMOIBIo
OpenapaTBHOM BOXX ¢ HOpuMeHeHMeM KOJIOHKM C-18, simoupyd C
TpaleHTOM BoOOa: aleTOHUTPUI, 3adydepeHHEM 100 pH 2 C [IOMOWBI
TOK ¢ nojgyueHueM 2- (2-xJjop—-4-¢0TopdeHni) - 6-MeTOKCHu -—-8- (6-MeTuJI—
7-0KC0O-6, 7T-ogurugpo-1H-nupposo [2, 3-c]oupuanH-4-mi) -2H-1, 4-
BeHz0KCa3mH-3 (4H) —oHa B BUOe 0eJiIoTO aMOp®HOTO TBEepPIOOI'O BEIleCTBa
(4 mr, 20%). XXMC paccumTaHo mJja Cz3HigsClFN3Os4 (M+H)*: m/z=454,1;
HalimeHo= 454,1. 'H AMP (300 MI'u, IMCO-ds) & 11,94 (c, 1H), 11,00
(¢, 1H), 7,52-7,40 (m, 2H), 7,36-7,13 (M, 2H), 7,11 (c, 1H),
6,55 (¢, 1H), 6,13 (¢, 1H), 5,87 (c, 1H), 3,74 (c, 3H), 3,46
(c, 3H).

[Mpumep 26. 2-M30HPONUJI-6—MeTOKCU—8— (6—MeTnJI- /—-0KCOo—6, /-
ourmopo-1H-nimpaszoso [ 3, 4—c]lnupunuu—4-wui) —2H-1, 4-0eH30KCa3MH—

3(4H) -oH
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Cranmus 1. 2-mM300poHmMji-6-MeToKCHu-8-(6-MmeTnia-7-okco-1-{[2~-
(TPUME THUIICUIINII) DTOKCHU JMeTHUII} -6, 7/—Auruapo-1H-nupazojo[ 3,4~

cl]oupunma-4-mnmna)-2H-1,4-6eH30KCcasmuH-3 (4H) —oH

H
O N 0L
.y
N/l\
N N<
f’P// °
—~Si
/ N\

Vcrioyib3yd CIHOCOOH, aHaJIOTMUHBe YCJOoBMAM B IlpuMmepe 9, HO
MCIIOJIBE3Y A o-Metun-4-(4,4,5, 5-rerpamMerun-1, 3, 2-auokcabopoJjiaH—2-—
i) -1-{[2- (TpUMe TUJICUIIWUII) BTOKCU | MeTUJI} -1, 6—ourmopo-7H-
nupasoJio [ 3, 4-c]lumMpuomH—"7—-0H (0,081 T, 0,20 MMOJIb )
(WO02013097601), mnoJgydaJM YyKasaHHOe B 3aroJIOBKe COeIMHEHUEe B
BuOe Macja. XXMC paccumTaHo miasg CzsHzsNgOsSi  (M+H)*: m/z=499,2;
HampmeHo= 499, 2.

Crammusa 2. 2-UB0OpONnUJI-6-MeTOKCHU—-8~ (6-MeTuji—7-0KCco—-6,7~
ournnpo-1H-rmupasojo[3,4-c]oupunmuua-4-uia) -2H-1 ,4-6eH30KCas3UH~
3(4H) -oH

2-M3O0Nponmii-6-MeTOKCHU—-8— (6—-MeTu-7/-0okco-1-{[2-

(TPMMEe TUIICUJIWIL) 3TOKCU | MeTuJI} -6, /T-nurunpo-1H-nnpasojyo [ 3, 4-

clumpnouua-4-wui) -2H-1, 4-6eHz30kca3mH-3 (4H) —OH pacTBOpPSAJIML B CMECHU
MeTUJIeHXJIOpUIa #u TOK (2:1), ¥ [OepeMelrMBalaM IOIpM KOMHaTHOU
TeMrepaType B TedeHMe 3 uU. PeaKIMOHHYK CMeCh KOHIEHTPUPOBAIM 1n
vacuo IOJA IOJydeHMSA MacCJIAaHMCTOTO OcCTaTKa. HaHHHEM OCTaTOK
PacTBOpPAJIM B BSTaHoJe (3 MI) M TIMOPOKCHUIe aMMOHMsa (1 wMiI), u
CMeChb IIepeMelllBajiM B TeueHMe HOUM IIPpM KOMHATHOWM TeMIepaType.
BaTeMm CcMeChb KOHLUEHTPUPOBAaJIU in vacuo 0JIA [IOJIy4eHU A

CTEKJIOBMIOHOTO OCTaTka. [IpoOyKT ouMilaJM C IIOMOIILIO npenapaTMBHoﬁ
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BOXX c npuMeHeHMeM KOJIOHKM C-18, ozioupysa C TI'pallMeHTOM BoOJa:
aleTOHUTPMII, 3abybepeHHsM no pH 2 ¢ nomomei TOK, C HOJydeHMEM
YKa3aHHOTO B 3aroJIOBKe COeOMHEHMA B BuIe OejloTo aMOpdHOTO
TBepOoT'o BemecTBa (25 M1, 42%). XXMC paccumTaHO s Ci9H21N404
(M+H)+: m/z=369,1; HalmeHo= 369,1. H AMP (300 MI'u, IMCO-ds) &
10,64 (¢, 1H), 7,80 (¢, 1H), 7,36 (c, 1lH), 6,58 (m, J=2,4 Twu,
1H), 6,48 (m, J=2,6 Iu, 1H), 4,39 (m, J=3,8 Iu, 1H), 3,72 (c,
3H), 3,56 (¢, 3H), 2,28-2,11 (M, 1H), 0,76 (mm, J=6,6, 3,4 Tu,
6H) .

[Mpumep 27. 6-MeTOKCU—2, 2—-IUMeTHUJI-8— (6—MeTUJI- 7/-0KCO—6, 7—
ourmnpo-1H-nimppoJio [2, 3-clmupunua—-4-ui) —2H-1, 4-0eH30KCa3UH—

3(4H) -oH

H
Os_N o
; O
/|\
N N\
H
O

CoenuHeHMre IlpuMepa 27 CHHTE3MPOBRAIM B COOTBETCTBMM C
SKCIIEPUMEHTAJIbHOM MeTOIOMKOM, aHaJIOTMUHOM MCIOJIb30BaHHOM  IJIA
CHMHTe3a coeauHeHua llpuMmepa 9 ¢ HnojiydeHueM 0eJioTo aMOp@dHOTO
TBepOoro BemecTBa (15 mr, 25%). XX-MC Havmeno (M+H)*: 354,1. 1H
AMP (300 MI't, IMCO-ds) & 12,03 (¢, 1H), 10,59 (¢, 1H), 7,26 (T,
Jg=2,7 Tu, 1H), 7,19 (¢, 1H), 6,56 (m, J=2,9 Tu, 1H), 6,47 (O,
Jg=2,9 Tu, 1H), 6,22-6,12 (M, 1H), 3,70 (c, 3H), 3,54 (c, 3H),
1,30 (c, 6H).

IpuMep 28. 2-U300OPOHNWII-8- (6-MeTUJI-7/—-0KCO—-6, /T—-ourmuopo-1H-
nuppoJio [ 2, 3—c]loupuanua-4-wmi) —6- (1 -meTmi-1H-nnpazon-4-wi) -2H-1, 4-

BenzokcasmMH-3 (4H) —-oH

N
N
H

Cragma 1. 4-(1-mernyi-1H-niupaszsoji—4-mjl) —2-HUTPOYEHOII
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=N
ON <N
HO
4-BpoM—2-HuUTpOodenos (1,0 r, 4,6 wmMvoss) (Aldrich, xar. N
309877) o0 BeIVH AN C l-mMeTun-4-(4,4,5, 5-rerpameruii-1, 3, 2-
nuokcabopoJjaH-2-ui) -1H-nupaszsosom (1,0 1, 5,0 MMOJIBL) (Acros

Organics, N kaT. 38296) B 1,4-muokcaHe (20 M) UM QTOPUIOM Lie3US

(1,5 r, 10 mmosiz) B BOme (10 ™Jj). CMech @meTrasuMpoBaJiM a30TOM,
no0aBJISaIIn KaTajJgn3aTop 4- (ou-Tper-0yTUIdoCdMHO) —N, N—-
OVIMe TMJIaHWJIMH-IuxJiopnasjilagui  (2:1) (0,1 ©m, 0,2 MMOJb) ¥ CMecChb

HaTrpeBaJM B 3allasgHHOM TpyOke mo 100°C B TeuenHme 1 u. 3aTeMm
CMechb oxJaxIaJM OO KOMHaTHOM TeMIepaTyph M pPacOpenellsalv Mexny
STUJIalleTaToM ¥ BoIoM. OpTlaHMUeCKMM CJIOV IIPOMEBEBAJIM HaCHIeHHBEM
PacTBOPOM XJIOpMIa HaTpusa, CYIMIM Ha@ld cyJdsdaToM MarHUA, U
yhnapMpaJly IOJIS I[IOJIYYeHMS TeMHOT'O MacJja. I[IpoOyKT ouMmaJr C
nomMomen  KOX Ha cuimkarese, SIIIOMpPYS C T'pallleéHTOM T'eKCaH:
sTHUilaleTrarT c [IoJIydeHeM 4- (1-MeTnn-1H-niupaszson—-4-wmi) —-2-
HUTpodeHOoJa B BHUIE XeJITOT'O TBeploro BemecTtrBa (0,20 1m, 20%).
XXMC paccumTaHo miasa CioHioN3Os (M+H)*: m/z=220,1; Hanmeno=220,1.

Cranmusa 2. Z2-6poM-4-(l-MmMernii-1H-IUpazoji—4-ujl) —6—-HUTPOYEHOJI

=N
O,N <NV
HO
Br
4- (1-MeTui-1H-nupaszoji—-4-1j) —2-HUTPOOeHOJI (0,10 T, 0,46
MMOJIL) PacTBOPSAIM B VKCYCHOM KucJoTe (3,9 MiI) ¥ »DoBaBJsaiu
XJIOPUL  XeJle3a (0,01 T, 0,09 wMMOJIBL) B BOIe (0,56 ™).

PeakKIMOHHYID CMeCh IIepeMelMBaJIM IIPM KOMHATHOM TeMIepaTtype, C
nocjenyiomuMm nodarjieHueM Opoma (0,073 r©, 0,46 MMOJL) B YKCYCHOMU
KMCJIoTe (2 ™) . [ToJIydeHHYK CMECh TIepPeMelMBaJM B  TeUeHUe
OOIIOJIHUTEJILHEX 2 U IIpM KOMHATHOM TeMlepaType, 3aTeM pa30aBiisain
BOOOM nOJIg I[IOJyUeHMA CycCleH3uM. JaHHYD CYCIeH3u O(OUILTPOBaIM U
TBeplhle BelleCTBa IIPOMHBAaJIM BONOM, M CYMMIM. IIPOOYKT OUMMaJM C
nomMomein  KOX Ha cuimukarese, SIIIOMpPYS C  I'pallleHTOM TI'eKCaH:
sTUIaleTaT C I[OoJiydeHueM 2-0poM-4- (1-mMeTmii-1H-nupa3osi-4-ui) —6-

HUTpOYEeHOJI B BUIe IIOJYTBepHoI'0 BemecTea (0,12 1, 85%). XXMC
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paccurTadHo nOjasg CioHeBrNs3Os (M+H)*: m/z=298,1, 300,1; HalgeHoO=
297,9, 299,9.

Cranmus 3. Z2-uzonponuyi-8- (6-Meruj-7-okco-6, 7-ouruapo—-I1H-
nuppoJio [ 2 ,3-c]nupunmH-4-uji) —6- (1 -meTuyn-1H-riupaszosi—-4-uji) -2H-1 ,4 -
beHz0KCazmUH-3 (4H) —OH

Mcniosib3ysa CIOCOOB, aHaJIOTMUYHEE YCJIOBUAM B Ilpumepe 9, HO
VCIIOJIE3Y A 2-0poM—-4- (1-MeTuJI-1H-upasz30ji-4-1JI) —6—HUTPOYEHOJI nus3
Cragum 2, [OJydYaJlM HeOUMNeHHHM OPOIOYKT. IIpOOYyKT ouumaJu C
IIOMOMEBI IpelapaTuBHOM BOXX C mnpuMeHeHMeM KOJIOHKM C-18, »imoupysd
C TpaIMeHTOM BOIa: alleTOHUTPpWJ, 3adydepeHHHM IO pH 2 C TOMOUWBLIO
TOK, C [nojiydyeHMeM YyKa3aHHOTO B 3al'OJIOBKEe COeIOUHEeHUs B BUIE
feJyioro aMopdOHOTO TBEPOOTO BeecTBa (18 MT, 30%) . EKXMC
paccurTaHo nJjasg Cz3Hz24Ns03 (M+H)*: m/z=418,2; Halmeno= 418,2. IH
AMP (300 MI'u, IOMCO-ds) & 12,00 (¢, 1H), 10,71 (c, 1H), 8,00 (c,
1H), 7,68 (¢, 1H), 7,29 (¢, 1H), 7,28-7,23 (m, 1H), 7,17 (&m,
J=1,9 Tu, 1H), 6,97 (m, J=1,9 Tu, 1H), 6,19 (c, 1H), 4,38 (m,
Jg=4,2 Twu, 1H), 3,83 (¢, 3H), 3,55 (¢, 3H), 2,29-2,11 (m, 1H),
0,87-0,73 (M, 6H).

[Mpumep 29. 6-METOKCU—2, 2—OUMETUIJI-8— (6—MeT1JI- /—-OKCO—6, /-
ourmopo-1H-niMpaszoto [3, 4—c]nupunmuu—-4-mi) —2H-1, 4-0eH30KCa3MH—

3(4H) -oH

CoenvHeHre llpumMmepa 29 CHHTe3UpPOBaJlM B COOTBETCTBUM C
SKCIEPUMEeHTAaIbHOM TMPOLenypPH, aHaJlOTMYHOW TOM, UYTO MCHIOJbL3YeTCs
OJIS CUHTe3a coeluHeHuM IlpuMepoB 92 M 26 C HOOJydeHMeM YKa3aHHOTO
B 3al0JIOBKe COeIMHEeHMd B BMIe aMOpdHOTO BeJioTo TBepLooTo
BemecTea (22 Mr, 37%). XX-MC Hanmeno (M+H)*: 355,1. 1H AMP (300
MI'i, IMCO-ds) 6 10,62 (c, 1H), 7,80 (¢, 1H), 7,29 (¢, 1H), 6,60
(@, J=2,9 T'u, 1H), 6,49 (g, J=2,9 TIu, 1H), 3,72 (c, 3H), 3,56
(c, 3H), 1,30 (c, ©H).

Ipumep  30. 8- (6—MeTmJI-/-0KCO—-6, /T-ourmopo-1H-nmmppoJio [2, 3-
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clompunmH-4-wmi) cimpo [1, 4-6eHz30KCca3uH-2, 1 ' —umukjonponan] -3 (4H) —oH
H
O N
o
/N N
o H
Crammusa 1. Me T 1-(2-6pom-6-

HUTPOYEHOKCH ) IIMKIIOIPOIAHKAPOOKCIHUIIAT

0
BrMO/
o

NO,

T'mopun HaTpusa B MMHepallbHOM Macje (22 wmr, 0,94 wmMmoJib)
noBaBJIAIM K pacTeopy MeTwJ l-IMOPpOKCHULUMKIIONPOIlaHkapOoKcuilaTa
(40 MI', 0,4 MMOJIb ) (Acros Organics, L KaT. 30211) B
TeTparugpodypate (2 w™i). Ilocyme 10 wmH. pobGaBiagaiam 15-xkpayH-5
(5mri, 0,02 MmoJibE) M 1-OpoM—2-dTOop-3-HUTpoOeH3o0Jga (100 M1, 0,4
MMOJIb ) (Ark Pharma, N kam. AK-35754) . PeaKlIMOHHYID CMeECh
IepeMellMBajXM I[IpM KOMHATHOM TeMIlepaType B TeUeHMe HOUM, 3aTeM
TacuiM MeTaHoJIoM (1 MJI) ¥ pachopelesiany Mexnoy >TujaleTaToM U
BOoIoM. OOBelIMHeHHHe OpTlaHMUYecKMe CJIOM I[IPOMHBAJM HAaCHIEeHHBM
pacTBOpPOM XJIopMIOa HaTpuidg, cCcymniaru Haln MgSOs4, O(uiabsTpoBaliuM U
yhapupaaM OJA TIOJIydeHUS HEeOUMIEHHOT'O INpolyKTa. IIpOoOyKT OuMIalix

¢ 1nomombilo KOX Ha cuiImkKareJe, SIIOMPYS ¢ T'paIMeHTOM T'eKCaH:

sTHlaleTrarT c [IOoJIy4deHMEeM Me TIII 1-(2-6pomM—-6-—
HUTPOPEHOKCH ) ULMKJIONPOlaHKapBboKkCcUIIaT B BHUIE [IOJIy TBEPIOOTO
BemecTBa (50 mMmr, 40%). XXMC paccumTaHo npiasa Ci11H11BrNOs (M+H) *:

m/z=316,1, 318,1; Hammeno= 315,9, 318,0.
Cranmns 2. 8-6pomcrimpo[1,4-6eHs0KkcasmuH~2,1 " —-IIMKJIOIPOIIAaH] -

3 (4H) -oH

H
O._N
Fol P

Br

Xemjeszuem nopomok (40 wMmr, 0,8 wMMOJB) I»DOGaBJIAIM K CMECHU

MeTUJI-1- (2-0pOoM—-0—HUTPOYEHOKCH ) UMKJIOIpOolaHkapbokcuiaTa (50 wr,
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0,2 MMOJB) B YKCYCHOM KkucjJoTe (20 MI), KOTOpYH »Oera3uMpoBaliM

a30ToOM. PeakKUMOHHYID CMeCh HarpeBajgu nopu 60°C B TeueHue 2 U U
3aTeM KOHLEHTPUPOBAaJIM IJIS YIaJlIeHMS YKCYCHOM KMCJIOTH. I[lOJIyYeHHBI
OCTAaTOK pacHOpelesialy MexXOy 5STujlalleTaToOM M HaCHIEeHHBEIM BOIHEM
pacTeopoM OukapboHaTa HaTpusa. OOBbeIMHEeHHEIE OpPTaHWUecKMre CJIOU
IIPOMEIBAJIM  HACHIIEHHBEM pPacTBOPOM XJIOPUIa HaTpMdg, CyNWIM Hal
MgSQs, OMUILTPOBANM, WU YyIapuBaJM C I[IOJYyUYeHMEeM HeOUUIeHHOTO 8-
Bpomcrupo [1, 4-0eH30KCcasmMH—-2, 1 '—uukJonponaH] -3 (4H) —oHa (40 wMT,
100%) . XXMC paccumTaHo nJjsg CioHsBrNO, (M+H)*: m/z=254,1, 256,1;
Halpmeno= 253,9, 256,0.

Cragmusa 3. 8-{6-meTmy-1-[ (4-MeTHUIQeHMII) CYTIBEQOHUII] —7—OKCO~
6, 7-aurugpo-1H-nuppoJtio[2,3-c]uupunmua-4-ujjcaoupo [l ,4-

6ensokcasmuH-2,1 "' -1mukijonponan] -3 (4H) —oH

s Pu
O

8—-Opomcrimpo [1, 4-BeHz0KCca3uH-2, 1 ' —uukimonponan] -3 (4H) -on (13
MT, 0,050 MMOJIB ) u o-MeTmII-1-[ (4-MeTUIQeHM) CYJIbOOHMII] —4 -
(4,4,5,5-rerpameruis-1, 3, 2-guokcabopojylaH—-2-1JI) -1, 6—ourmunpo— 7H-
nuppoJio [2, 3-c]oupuauHa-7-oH (26 wMr, 0,060 MMOJIB) PaCTBOPUIIM B

cMecu l1-6yTaHojia (4 M) u dTopmma ues3md (26 mr, 0,17 MMOJIb) B

Bole (1 ™). PeaKUMOHHYID CMeChb B3aTeM »Oeras3upoBalJiM as30TOM U
nobaBJigiu 4- (ou-Tper-0yTUIQOCOMHO ) — N, N-IVMe TUIJIa HUJIVH -
ouxJjopnajiaanu (2:1) (20 w™Mr, 0,02 wMMOJIB) . IIOJIVUEHHYID CMecChb

HarpeBaJu no 100°C B TeueHMe 3 u. 3BaTeM 5TY CMECh OXJaxXIaJlMd IO
KOMHATHOM TeMIepaTypH U paclOpelelIalyM MexIy 5STujlalleTaToM U’
BomoM. OpTaHMUeCKUM CJIOM MNPOMHBAJIM HAaCHIEeHHHM PacTBOPOM XJopMUIa

HaTpusa, Cymiar Hal MgS0s, OMIBTPOBAIM M YIIAPUBAJIM IJIS IIOJIYUYEHMS

HeOUMIIeHHOT'O IponoyKTa. [IpooykT oumIIaJIin C roMomen  KoOX Ha
cuJjinkareJe, BIIOUPY 4 c I'palIMeHTOM TeKcaH: STUJIaleTaT c
[1oJIydYeHeM 8—{6-MmeTmyi-1-[ (4—-MeTUIIQeHWJI) CYyJIEQPOHMII] - 7/—0KCO—6, /-

ourmopo-1H-nimppoJio [2, 3-c]lmupuinH-4-uin}caunpo [1, 4-6eH30KCa3nH—

2,1'"-uukJjonponaH] -3 (4H) ~-oHa B BUIe IIOJYTBepOoIr'o BemecTBa (20
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MI', 63%) . XXMC paccuumTaHo mia CzsH22N305S (M+H)*: m/z=476,1;
Hamneno= 476,1.
Cranmus 4. 8- (6-MmMeTHyI-7/-0KCO—-6, /- Aurunpo—-1H-nuppoJjio[2,3-
c]nupunmua-4-miy)craupo[1 ,4-6eHzokcasuua-2,1 "'-nukjonpornad] -3 (4H) —oH
8-{6-MeTmy-1-[ (4-MeTUJIQEeHUII) CYJIEOOHMII] —7-0KCO-6, /- OUTUIPO—
1H-nupposo [2, 3-c]loupunuu—-4-ui}croupo [1l, 4-BeHzokcasuu—-2, 1" -

UMKJonpomnaH] -3 (4H) —~oH pacTBOpAJM B CcMecu »TaHoJja (4 mui) m 1,0 M

TUIPOKCUIOA HaTpMsa B Bome (2 MI) M TI[OJYUEeHHYK CMeCchb HaTpeBaJu

npu 80°C B TeueHme 1 u. PeakKUMOHHYID CMeCh 3aTeM KOHIEeHTPUPOBaJIU
Y pacHpemelalM MexOy 5STuilalleTaToM M BOIOM. OOBenVHEeHHEIe
OpraHM4YeCKMe  CJIOM IIPOMBEIBAJIM  HACHIIEHHEIM pPacTBOPOM  XJIOpMUIa
HaTpud, cymmar Han MgSQOs4, OWUIBTpOBaM M ylapMBaJM OJS IIOJIy4YeHUS
HEeOUMIMEeHHOTO NpOoOyKTa. IPpOAYKT OUMmMalM C IIOMOIBK MIpelapaTUBHOMU
B3XX C IIPMMEeHEeHMEM KOJIOHKU c-18, BIIOUPY A C TpadeHTOM
BOIa : alle TOHUTPWII, 3abybepeHHeM 1o pH 2 ¢ nomomei TOK, c
[IOJIydeHMEeM YKas3aHHOTO B 3al0OJIOBKe COeIOMHEHMA B BuUIe OeJloTo
aMop@HOTO TBepIoro BemecTBa (7 wMr, 40%). XXMC paccumMTaHO nIJId
C18H16N303 (M+H)*: m/z=322,1; HalgeHo= 322,1 1H AMP (300 MIu,
IMCO-ds) & 12,02 (¢, 1H), 10,82 (¢, 1H), 7,25 (7, J=2,7 Tu,
iH), 7,12 (¢, 1H), 7,07-6,95 (m, 2H), 6,91 (mm, J=7,3, 2,0 Iwu,
1H), 6,09 (v, J=2,2 Tw, 1H), 3,51 (c, 3H), 1,25-1,14 (M, 2H),
1,09-0,99 (M, 2H).

Ilpumep  31. 2, 2-0MeTuJI- 8- (6-MeTuJI- /-0KCo—-6, 7T-ourngpo—-1H-

nuppoJio [2, 3-c]loupuonua-4-mj) -2H-1, 4-6eH30kcasmuua-3 (4H) —oH

H
O N
; O]
7 | A
N N\
H
(@]

CoenmHeHnue Ilpumepa 31 CHHTe3UpOBaJIM B COOTBETCTBUM C
SKCIEepUMeHTaJIbHOM MeTOOUKOM’, AHAJIOTMUYHOM  MCIIOJIE30BAHHOM  IJIA
CUHTes3a coenouHeHusa IlpuMepa 1 C TIIOJy4UYeHMEM yKas3aHHOTO B
3arTOJIOBKe COeIMHEeHMS B BUIOe aMopdHOTO 0eJJoTO TBEepIOOoTr'o BelecTBa

(15 Mr, 25%). XX-MC uHantmeno (M+H)*: 324,1. H sAMP (300 MIu,
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IMCO-ds) & 12,02 (¢, 1H), 10,66 (¢, 1H), 7,26 (7, J=2,7 Tu,
iH), 7,17 (¢, 1H), 7,00 (¢, 1H), 6,99 (m, J=2,1 Tu, 1H), 6,88
(pm, J=5,7, 3,6 Tw, 1H), 6,13 (¢, 1H), 3,54 (c, 3H), 1,33 (c,
6H) .

Ipumep 32. 3, 3-ouMeTuJI-5- (6-MeTUJI—-7-0KCO—-6, 7T-ouruapo—1H-

OUppPoJio [2, 3—clnupunud—4-ui) -3, 4 —-IUTUOPOXMHOKCcaJIMH-2 (1H) —oH

H
O N
Ty
H

=

IR
/N H
o]
Crammusa 1. Me Tl 2-[ (2-6poM—6-HUTPOYEHMII) AMHUHO | —2—
MEeTHJIIIPOIAHOAT

OZN/I:;j\BF
HN:ﬁ}
~oo

BukapboHaT HaTtpuda (70 mMr, 0,83 MMOJIBE) OOOABJAJIM K pPacTBOPY
1-6poM—-2-pTOopP-3-HUTPOOeH30Ja (100 wMr, 0,4 MMOJNIB) ¥ MEeTWUI 2-
aMMHO—2-MeTUJIIIPpOoIIaHoaT TUIOPOXJIopKuIa (90 Mmr, 0,6 MMOJIb )
(Aldrich, KaT. N A8754) B N-MeTUIIUPPOJMIOHE (1 1) u
[IOJIYUEHHE pacTBOp HaTrpeBagu mno 100°C B TeueHMe HOUM. 3aTeM
PEaKUMOHHYKD  CMEeCh oxJiaxmasu OO KOMHATHOM  TeMIepaTyps U
pacrnpenensanm MeXIy 3TUIIalleTaToM u BONOM. OObenVHEeHHEIe
OpTraHMYeCKMe  CJIOM IIPOMBIBAJIM  HACHIIEHHEIM pPacTBOPOM  XJiopMUIa

HaTpug, CymiIr Hal MgSOs, OMIBTPOBAJIM M yIIAapPUBAJIM IJIS IIOJIYUEHMS

HEOUMIIEeHHOTO ocTaTKa. [IpooyxkT ouMI AU C nomomen  KOX  Ha
cumkarese, DIIOUPY 4 C I'paleHTOM TeKCcaH: STUJIaleTaT C
IOJIYyUeHueM MeTUII-2- [ (2—-0pOoM—6—HUTPOOEHWMII) aMMHO | —2—
MeTWUJIIIpOllaHoaTa B BUIe IIOJYyTBepHoIr'o BemlecTBa (50 mr, 30%) . XXMC

paccurTado miag Ci1iHi4aBrN2Os (M+H)*: m/z=317,1, 319,1; HalmeHO=
317,0, 319,0.
Cranmus 2. 3,3-ouMmeTmi-5- (6-MeTuji—-7-0KCcO0—-6, 7 - Ouruapo-I1H-
nuppoJio [ 2, 3-c]nupunmuH-4-mij) -3, 4 - IUTruIpoXmuMHOKcaJuMH-2 (1H) —0H
Vcrnosib3ysa CHnocoOrl, aHaJIOTMUHEE YyCJOBUAM B Ilpumepe 30, HO

WCIIOJIL3Y A Me T 2=[ (2-0OpOoM—6—HUTPOYEHMII) aMUHO | —2—
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MeTMJIIPONlaHoaTa u3 CraiumM 1, [OOJyYaJM HeOUMIeHHHBM OPOIYyKT.
[IpoOyKT oOuMmad XM C IIOMOWBI IpelapaTUBHOM BOXX ¢ OpMMeHeHMEM
KOJIOHKU Cc-18, DIIOUPY 4 C IpaIleHTOM BOIa:alle TOHUTPWUII,
3abydepeHHEM 100 pPH 2 ¢ nomMombsin TOK, C [HojlydeHMeM YKa3aHHOTO B
3ar0JIOBKE COeIOMHEHMA B BUIOe 0eJIoT0 aMOopdHOTO TBepHOI'O BelleCTBa
(4 mr, 20%). XXMC paccumTaHo mnjasa CigHioN4O2 (M+H)*: m/z=323,1;
HalpgeHo= 323,1.

[IpuMmepsl 33-34.

CoenvHeHusa IlpuMepoB 33-34 U DKCIEPMMeHTAJIBHEX I[IPOLEenyp,

IIPMMEHAEMEIX OJIA MX IIOJIyUYeHMA, IIPMBOIOMTCA B Tabauile 4 HMxe.

Tabmmua 4
OH R®
(@]
4 |‘\
N N
H
o)
[lp. N | HasBaHue R® Crioco® cuHTesa
2-msonponmii—8— (6-MeTusI-7-0KCo—
6, 7T-ourugpo-1H-nupposo[2, 3— EL
33 clnupunouHa-4-uin) - 6- (MmopdonmH—4- }i N/»\j 20
mnkap®oHmi) —2H-1, 4-BeH30KCasMH— L\/O
3(4H)-oH
2-usonponun-N, N-gume Tun-8- (6—
MeTUJI-7-0KCOo—6, 7T-nurunpo—-1H- (@)
34 nuppodio [2, 3—-c] nupunnH—4-u) - 3- JQA\N// 20
okco-3, 4-murugpo-2H-1,4-
BeH30KCasMH—-6-KapBoOKCcaMMI

IpuMep 35. 2-LUUKJIIOIEHTUJI-6-MEeTOKCKU—-8— (6—MeTWnJI-/-0KCOo—6, 7-
ourmopo-1H-nimppoJio [2, 3-c]lnupunua—-4-ui) —2H-1, 4-0eH30KCa3UH—

3(4H) -oH

A
N
H

Cranmnsa 1. 5TuiabpoM (IUKJIOIEHTHII) alerar
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K pacTBOpYy ULMKJIOINEHTaHyKCyCHOM kucjgoTH (0,5 1, 4 wMMOJIB)
(Alfa Aesar, N xat. Al5696) B 1,2-pguxJjopmTaHe (20 ™M) T1[OIpu
KOMHATHOM TeMIlepaType I[I0 KalljiaM »podaBiaaamM TuoHuaxJopun (0,35
MII, 4,8 MMOJIB) . PeaklMOHHYI CMeChb Hal'peBaJiM C OOpaTHHEM
XOJIOOMJIBHMKOM B TeueHMe 2 U, B3aTeM oxJaxiaJlM OO KOMHATHOM
TeMIIepaTypPH, B 2TO BpeMsA [IOCJIENOBATEJILHO noBaBJIAIN N-
tpoMcykuuHuMmn (850 mr, 4,8 MMoabs) UM OpoMoBomopon (bwmki, 0,09
MMOJIb ) (48% BOOHBIM pacTBOpP). IHaHHYI CMechb 3aTeM HarpeBaJu C
OBpaTHEIM XOJIOOMJIBHMKOM B TeueHMe 2 JIHeM. 3aTeM CMech OXJaXOaJu
OO KOMHATHOM TeMIepaTypH, IobaBJjaiaM >TaHoa (5 mi, 80 MMOJbL) U
IIOJIYUEHHYID CMeCh IIepeMelMBaJIM B TeueHMe OOMNOJHUTEJIBHHX 2 U I[Ipu
KOMHATHOM TeMIepaType. PeaKIMOHHYK CMeCh 3aTeM KOHIEeHTPUPOBAJU
nJis [OJIy4YEHU I HEOUUIEHHOTO ocTaTKa. OaHHBM OCTaTOK
CYCIIEHOIMpPOBAaJIM B UEeTHPEeXXJIOPMCTOM YyIJlepole, IIPOIlycKasa dYepes
TOHKUM CJIOV CUJIMKaTreJsd, U ylapuBaJlM C IIOJIydeHMEeM HeOUMIeHHOT'O
STUIIOPOM (LUKJIIOIIEHTUJI) alleTaTa B BuOe wMacjaa (0,8 1, 90%). XXMC
paccunTano njasg CoHieBrOz (M+H)*: m/z=235,1; uampmeno= 235,1.

Cranus 2. 2-IIMKJIOINIEeHTUJI-6-MeToOKCHu-8~- (6-MeTnja—-7-okco-6,7-
ouruapo-l1H-nuppoJio[2,3-c ]Jnupunna-4-mnji) -2H-1 ,4-6eH30KCa3MH~
3 (4H) -oH

Vcrnosib3ysa CHocoOv, aHaJIOTMUHEE YCJOBUAM B IlpuMepe 9, HO
VCIIOJIE3YSA STUMJIOPOM (IMKJIOIIEeHTMJI) alleTaT n3 Cramguu 1, OoJydaln
HEOUMIeHHHY TNIPOOYKT. IIPOOYVKT OUMmAaJ M C IIOMOILID I[IpellapaTUBHOM
BOXX ¢ mnpuMeHeHMeM KOJIOHKM C-18, ziIoupysa C TI'pallMeHTOM BoJa:
alleTOHUTPWMII, 3abydepeHHsM 100 pH 2 ¢ nomombpro TOK Cc noJgydeHnem
YKa3aHHOT'O B 3al'0JIOBKe COeOMHeHMsa B BuOe 0eJIoro aMOpOHOTIO
TBepmoro BemecTBa (8 wmr, 40%). XXMC paccumTaHo 1Ja C22H24N304
(M+H)*: m/z=394,1; HalmeHo= 394,2. 1H 4gMP (500 MTw, IMCO-ds) &
11,%° (¢, 1H), 10,56 (c, 1H), 7,27 (c, 2H), 6,58 (m, J=2,9 Tu,
1x), 6,47 (@m, J=2,9 Tu, 1H), 6,20 (c, 1H), 4,36 (m, J=6,1 Tu,
i), 3,71 (¢, 3H), 3,54 (¢, 3H), 2,39-2,29 (M, 1H), 1,63-1,18
(M, 8H).

[IpuMep 35A. 2-LUKJIIOIEHTUJI-6-MEeTOKCKU—-8— (6-MeTuJI-/-0KCOo—-6, /-
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ourmopo-1H-nimppoJio [2, 3-c]lmupunuua—-4-ui) —2H-1, 4-0eH30KCa3UH—
3(4H) -oH (SHaHTHUOMepP 1)

[IpuMep 35B. 2-LUKJIIOIEHTUIJI-6-MEeTOKCK—-8— (6-MeTUJI-/-0KCO—6, /-
ourmonpo-1H-nimppoJio [2, 3-c]lnupunua-4-umi) -2H-1, 4-0eH30KCa3UH—

3(4H) -oH (SHaHTHMOMED 2)

A\
N
H

SHaHTHMOMEPH coeluHeHMsa IlpuMepa 35 OpUIM pa3bejleHbl Ha
XypaJibHOM BOXX KOJOHKe, MCHOJL3YA cCJelvimme VYcJoBuA: KoJIoHKa:
Phenomenex Lux Cellulose C-4, 5 wmMxMm, 21,2x250 w™Mm; IlogBMXHaS
baza: 60% sTaHoN B TekcaHe; I'panveHT: 18 MI/MMH M30KpPaTUUECKUN;
Barpyska: 1 wMr B 900 wMrJ; BpeMa yhepxaHusa: 11 MMH. BpeMd
yoepxuBaHus: 7,7 m 8,7 MUHYT.

Ipumep 35A, Imx 1 (7,7 vmH). KXMC paccumTaHo njuga Cz22H24N304
(M+H)*: m/z=394,1; HalmeHo= 394,2. H 4gMP (500 MIu, IMCO-ds) &
11,929 (¢, 1H), 10,56 (¢, 1H), 7,27 (c, 2H), 6,58 (m, J=2,9 Twu,
1H), 6,47 (m, J=2,9 Iu1, 1H), 6,20 (c, 1H), 4,36 (m, J=6,1 Twu,
1H), 3,71 (¢, 3H), 3,54 (¢, 3H), 2,39-2,29 (m, 1H), 1,63-1,18
(M, 8H).

Ilpumep 35B, Tluxk 2 (8,7 wmuyT). XXMC paccumMTaHO IJIA
C22H24N304 (M+H)*: m/z=394,1; HaumeHo= 3%94,2. H AMP (500 MIu,
IMCO-ds) & 11,99 (¢, 1H), 10,56 (¢, 1H), 7,27 (c, 2H), 6,58 (m,
Jg=2,9 Tu, 1H), 6,47 (m, J=2,9 Tu, 1H), 6,20 (c, 1H), 4,36 (O,
J=6,1 Twu, 1H), 3,71 (¢, 3H), 3,54 (c, 3H), 2,39-2,29 (M, 1H),
1,63-1,18 (M, 8H).

[Mpumep 36. 6- (I'MOPOKCUMETWIT) —2—M30HPONWUII—-8— (6—MeTuJI— /-
OKCO—-6, /T-ourunpo-1H-nuppoJio [2, 3-c]lnupunua—-4-wmi) —2H-1, 4-

HeHzokcazmMH-3 (4H) —oH



108

oN
OH
O
.
N

r e

Iz

O
Crannsa I. 8-6poM—-6- (I'MOPOKCUMETIII) —2~Uu300ponmuja—-2H-1 , 4~

benzokxcaszmuu-3 (4H) —oH

o N
OH
(@)
Br
N30y THuaxjgopbdopMmuaT (50MKJI, 0,38 MMOJIE ) 1o KallJlsaM
noDaBJIAIM K pPacTBOpPY 8-0pOM-2-M3CHPpONMJI-3-0KCco—-3, -nurunpo—-2H-

1,4-0eH30KCasH-6-KapOOHOBOW KUCJOTH (3 Ipumepa 20, 100 wmr,

0,3 MMoJIb) B TeTparungpodyparHe (10 mi) m TpusTUIaMMHe (53MKJI,

0,38 MMOJIL), oxJaxmeHHoM mo 0 °C. IoOJyUeHHYID CMeCh IIepeMellMBaliu
B TedueHMe 2 U, 3aTeM HODABJAIM K IIepeMellMBaeMOoM CMeCH HaTpuM
TerTparunpotopara (40 wMr, 1 wMoan) B BOome (4 w™u) nmpm O °C.
IJaHHYyI CMeChb HaTlpeBajlM OO KOMHATHOM TeMIepaTypH U [IepeMellMBalu
B TeUeHMe HOOIOJHUTEJBHEX 18 u. 3aTeM CMeChb IIOOKMCIAIM C IIOMOUBLIO
1 B pactBopa HCl u pacopemeysaanM MexIy 5STUIalleTaTOM ¥ BOIOM.
OObenOMHeHHEE OpTaHMUYeCKMe CJIOM I[IPOMHBAaJM HACHIIEHHEIM pPaCcTBOPOM
XJiopuha HaTpud, Ccymnar Han MgSOs, (uIbTpoBalM UM ylIapuUBaJM OJI4
[IOJIYUEHM A HEeOUMIeHHOTO MNponyKTa. IIpoOyKT ouMmasmM C IIoMombln KoOX
Ha Ccuiukareje, »SJIOMPYysS C TIpaIMeHTOM TeKcaH: »TuialeTraT C
[IOJIyYEeHVEM 8-0poM—6— (ITMOPOKCUMETIWII) —2-M3onponui-2H-1, 4-
BeH30KCasmMH-3 (4H) -oHa B BMIe I[IOJYTBepHoro BemecTBa (80 wmr,
80%) . XXMC paccumTaHo moasg Ci2HisBrNOs (M+H)*: m/z=300,1, 302,1;
Hampmeno= 300,0, 302,1.

Cranmns 2. 6-(IMOPOKCHUMETHII) —2-M300Npornni-8— (6-MeTnji—7-0KCO~-
6, 7-auruopo-1H-nuppoJio[2,3-c]uupunmua—-4-mij) —2H-1,4-0€H30KCa3UH~
3(4H) -oH

Vcriosib3yd CIOCOOH, aHaJIOTMUHBe YCJoBMAM B IlpuMmepe 9, HO
VCIIOJIb3Y A 8-0pOoM—6— (I'MOPOKCUMETIII) —2-nU3onponui-2H-1, 4-
BeHzokcasuH—-3 (4H)-oH Cragum 1, TI[IOJydYal M HEOUMIEeHHHM [IPOOYKT.

[IpomyKT ouMmaaX C IIOMOWEBI IIpelapaTUBHOM BOXX Cc OpMMeHeHMEM
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KOJIOHKU c-18, DIIOUPY 4 C IpaIleHTOM BOIa: alle TOHUTPWUII,
3abydepeHHEM 10 pPH 2 ¢ nomMombpw TOK, C MoJlydeHMeM YKas3aHHOTO B
3arOJIOBKE COeOMHEHMA B BUIe OejloTo aMOpdQHOTO TBepIOI'O BelleCTBa
(50 mr, 70%). XXMC paccumTaHo mJjasa CpoH22N:304 (M+H)*: m/z=368,1;
HalmeHo= 368,1. H aAMP (300 MI'u, IMCO-ds) & 12,02 (c, 1H), 10,69
(¢, 1H), 7,32-7,22 (m, 2H), 6,95 (m, J=1,9 Tu, 1H), 6,84 (&m,
J=1,8 Tu, 1H), ©6,24-6,15 (M, 1H), 4,45 (m, J=4,2 Tu, 1H), 4,42
(¢, 2H), 3,53 (¢, 3H), 2,29-2,11 (M, 1H), 0,89-0,72 (M, 6H).
[lpuMmep 37. 2-uM30Oponmii-6- (METOKCUMMETMJI) —8— (6—-MeTuJI-7/—-0KCO—
6, 7-ournnpo-l1H-nuppotio [2, 3—c]lnupunuH—-4-wmj) —2H-1, 4-0eH30KCa3UH—

3(4H) -oH

o N
O/

O
/N N
o H

Cranmusa 1. 8-6poM—2-muzonpornnii-6- (MeToxkcumMeTnyi) - 2H-1 ,4-

beHsokcasmuH-3 (4H) —oH
®) H ~
O
Sers
Br

PacTeOp 8-0poM—6— (I'MOPOKCUMETII) —2-u3onponmia—-2H-1, 4-
BeHnzokcasmH-3 (4H) -on (20 mr, 0,07 MMoJk) IlpuMepa 36 B MeTaHOJIE
(2 MJI, 50 MMOJIb ) obpabaTHBaJIN II-TOJIYOJICYJIEDOKMCIIOTOM
MoHOTUOpaTtoM (10 mMr, 0,07 MMOJIE) M IIOJIYUYEHHYK CMeCh HarpeBaJM B
MMKPOBOJIHOBOM Imeuu Impu 90°C B TeueHume 40 wMuH. J[JaHHYIO CMecCh
OXJIaXIaJn o KOMHAaTHOM TeMIIepaTyPH, KOHLUEeHTPUPOBAaJN u
pacrnpeneidanm MeXIY 3TUJIaLEeTaTOM n BONOM. OObeVHEeHHEIe
Opl'aHMUeCKMe  CJIOM IIPOMBEIBAJIM  HACHIIEHHEIM  pPacTBOPOM  XJIOpMIa
HaTpuda, cymmuiar Han MgSOs4, OuiabTpoBaM, M ylapUBalJM C IIOJIYYEeHNEM
8-0OpoM—2-m3onponmii-6— (MeTokcuMeTmJi) —2H-1, 4-6eH30KcasmuH-3 (4H) -
OHa B BuUIe HOpos3paudvHoro Mmaciaa (20 mr, 100%). XXMC paccuMTaHO mOJiAd
C13H17BrNOs (M+H)*: m/z=314,1, 316,1; uanmeno= 314,0, 316,1.

Cranmsa 2. Z2-U30HpOHuUJI-6- (MeToKCcuMeTny)-8- (6-MeTuji—7-0KCO~-

6, 7-aurnopo-1H-nuppoJio[2,3-c]aupunmua—-4-mj) - 2H-1,4-06€H30KCa3UH~
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3 (4H) -oH

Vcriosib3ys CHOCOOH, aHaJIOTMUYHEE YCJIOBMAM B IllpuMmepe 9, HO
MCIIOJIE3Y A 8-0pOoOM—2-M3ONPONIUII-6— (MeToOKCHMMeTIJI) —2H-1, 4-
BeHzokcasmH—-3 (4H)-oH M3 CTamguy 1, [ODOJyYalT HEOUMIEHHHM IPOAYKT.
[IpooyKT ouMmadM C IIOMOIIbI IIpellapaTyBHOM BOXX Cc [OpuMeHeHUEM
KOJIOHKU c-18, BIIOUPY 4 c I'paleHToOM  BoHa: alle TOHUTPWII,
3abydpepeHHEM Omo PH 2 ¢ nomombilo TOK ¢ HOJIydeHMEM YKa3aHHOTO B
3aT'0JIOBKE COeIOMHeHMS B BUIe 0eJioro aMOopdHOT'O TBepIOT'O BelleCTBa
(6 Mmr, 30%). XXMC paccumTaHo nOJjg CziH2aN304 (M+H)*: m/z=382,1;
HalimeHo= 382,1. 'H AMP (500 MI', IMCO-ds) & 11,99 (¢, 1H), 10,69
(¢, 1H), 7,30-7,23 (m, 2H), 6,96 (m, J=1,8 Tu, 1H), 6,84 (&,
J=1,9 ru, 1H), 6,18 (v, J=2,3 Tw, 1H), 4,39 (mn, J=4,2 Tu, 1H),
4,34 (¢, 2H), 3,54 (¢, 3H), 3,28 (c, 3H), 2,25-2,17 (M, 1H),
0,82 (mm, J=15,5, 6,8 T, O©H).

Ilpumep  38. 6- (aMMHOMETWII) —2-M30NponnJi—8— (6—MeTHUJI-/—-0KCO—

6, 7-ournnpo-1H-nupposio [2, 3—c]lnupunuH—4-wmj) —2H-1, 4-0eH30KCa3UH—

3 (4H) -oH
o N
NH,
(@)
/N N
o H
Cranmsa 1. ToEeT -6y T [ (8-6pom~-2-uszonponmi-3-okco-3,4~-

ourunpo-2H-1,4-6eH30KCcasuH~-6-1Jj) MeTil ] kapbaMaT

O
o N NJ\OJ<
I
O
Br

K oxJaxieHHOMY JIBIOM PacTBOPY 8-0poM—2-M30MHPONnUJI-3—-0KCO-—
3,4-murunpo-2H-1, 4-BeHz30KkCca3uH-b6-KapOboHuTpmia (u3 Illpumepa 17,
100 wMr, 0,3 ™MMOJIE) B MeTaHOJe (5 ™) poGaBIalIM OU-TPET-—
OyrTmnnukapbornaT (100 mr, 0,7 MMOJB) M XJIOPUI HUMKeJId IekcaruipaT
(8 wMr, 0,03 MMOJIB), C noclnemyoumuM  mofaBJIeHUMEeM  [IOPLMAMU
TeTparugpodopaT HaTpua (90 M, 2 MMOJbL). IIOJIYUYEeHHHM UYepHHM
pacTBop mHepeMemrBaiau opu 0°C B TeueHme 30 MMH, 3aTeM HarpeBaJu

OO KOMHaTHOM TeMIIepaTyYyPE W IlepeMellMBaJlM B TeUeHMe HOUNM. 3aTeM
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no®aBiyaaM Ni- (2-aMUHOSTUII) 3TaH-1,2-guaMme (10 mr, 0,1 MMOJL) u
CMeChb yIapuBajJiuM IOocyXa. [IoJIydeHHE OCTaTOK pPacTBOPSAJIM B
sTUJlalleTaTe M OpoMeBaJM 10% JIMMOHHOM KMCJIOTOM, 3aTeM HaCHIeHHEM
pacTeopoM OMkKapOoHaTa HaTpuA. O0belMHEeHHBEe OplaHuUuecKMre CJIOU
IPOMEIBAJIM HACHIEHHBEIM pPacTBOPOM XJIOpMIa HaTpMa, CymuiaM Hapn
MgSQO4, OGuIbTpPOBaANIM ¥ yIapubBaJM OJIA [IOJIydeHUA HeOUMIeHHOT'O
nponykra. IlpoOoykT ouMmaJyM ¢ IIDoMombiln KOX Ha cuimukarese, 3SJOUPYA
C TpaIMeHTOM TeKCaH: »>TujalleTaT C OoJydeHueM Tper-0yTui [ (8-
BpoM—2-M30Nponnii-3-okco—-3, 4—murnngpo-2H-1, 4-6eH30KCa3UH~ 6~
i) MeTuJi] kapbamMaTa B BUIe IIOJyTBepIoro BemecTBa (100 mr, 70%).
KXMC  paccumTaHo OJg  Ci17H23BrN204 (M+H) *: m/z=399,1, 401,1;
HaMpmeno= 399,1, 401,0.

Crangmus 2. 6—- (aMUHOMETIUII) —2~-MU30HOpPOoNuJI-8~ (6-MeTnji—7-0KCO~—
6, 7-aurngpo-1H-nuppoJio[2,3-c]uupunmua—-4-miji) - 2H-1,4-0€H30KCa3UH~
3(4H) -oH

Vcriosib3yd CIHIOCOOH, aHaJIOTMUHBe YCJOoBMAM B IlpuMmepe 9, HO
WUCIIOJNILE3Y A  TpeT-0yTUII [ (8—=OpoM—2-M30NpOoNMiI—-3-0KCO-3, 4—IUrnapo-
2H-1, 4-06eH30KCa3MH-6-MJI) MeTuJI] kapbaMar w3 Crazuu 1, [OoJydawnT
HEeOUMIeHHEM [IPOOyKT. I[IpOOyKT OuMmaJiM C IIOMOMBI I[IpelapaTUBHOMN
BOXX ¢ mnOpuMeHeHMeM KOJIOHKM C-18, osioupysa C I'paldMeHTOM Bola:
aueTOHUTPuI, 3abydepeHHeM 1o pH 10 ¢ nojydyeHMeM YyKa3aHHOTO B
3ar0JIOBKEe COeOMHEHMA B BUIOe 0eJIoT0 aMOopdHOTO TBepHOI'O BelleCTBa
(5 mMr, 50%). XXMC paccumTaHo nOJg CzoH23N403 (M+H)*: m/z=367,1;
HaMneHo= 367, 2.

MpuMmep 39. N-{[2-mzonponmii-8- (6-MeTUJI-7-0KCO—6, /T—-OUTUOPO—
1H-nmppodsio [2, 3—c]loupunuu—4-wmj) - 3-okco-3, d—-ournnpo-2H-1, 4-

DeH30KCa3MH—-6—MJI] METUJI } TaHCyYJIbGOoHaAMUI

(@)
H _0
Os_N N/\\S\/_
H
O
N N
H
0]
Cranmusa 1. 6— (aMuHOMETIII) —2 ~MU30HponmuiI-8—{ 6-Meruia-1-[ (4-

MeTHUJIQEHMII) CYJIBEQOHIMII] —7—-0KCO—-6, /—aurunpo-1H-nuppoJsio[2 ,3 -

cl]nupunmH-4-mnn}-2H-1,4-6eH30KCcas3muH-3 (4H) —~OH I'MOpOXJIOpKI
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ToeT-0y T [ (2-uzonponmii-8-{6-meTma-1-[ (4-
MeTUIQEeHUII) CyJIbQOHMII] - 7-0KCO—-6, /T-muruapo-1H-nuppoJo [2, 3-
cloupuomH-4-un}-3-okco-3, 4d—-ourunpo-2H-1, 4-6eH30KCa3MH— 6—
i) MeTuJi] kapbamaT (100 mMr, 0,2 mmoiis) llpumepa 38 pacTeopsain B 4
M COJISHOV KMCJIOTe B IMOKCaHe (5 MJI) IpM KOMHATHOM TeMIlepaType U
CMeChb IlepeMellBaJii B TeueHMe 2 W, PeaKUMOHHYK CMeChb 3aTeM
yllapupalj C IIOJIyYeHMeM HEOUMIIEHHOT'O 6-— (aMMHOMETWMJI) —2—M30IPOINII—
8—{6-MeTmii—-1-[ (4-MeTUJIOEeHUII) CYIBOOHUII] —7—-0KCO—-6, /T-aurnapo—-1H-
nuppoJio [2, 3—clnupunnua-4-mi}t-2H-1, 4-6en30kcasmu—-3 (4H) —oH
TuIopoxJiopuna B BuOe Oemort cosm (100 mr, 100%). XXMC paccumMTaHO
0Jisg C27H20N40sS (M+H) *: m/z=521,1; HamlmenHo= 521,2.

Cranmusd 2. N-[ (Z2-uzonpornmin-8-{6-metuna-1-[ (4-
MeTuJIQeHnJI) CyJIbQOHMII] —7-0KCcOo—6, /- aurunpo—-1H-nuppoJo[2, 3~
clnupunmuH-4-muya}-3-okco-3,4-qurunpo-2H-1,4-6eH30KCas3uH—-6~—

MJI) METIJI ] 9TaHCYJIbQOHAMMUI]

(@)
oN N)é<’0_
H
(@)
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-~ N‘/(:y//
0 0=%,
(@]

Sra”HcynbdoHMn xjgopmn (4,1 wMr, 0,032 wMMONb) »noBaBIAIM K
pacTBopy 6— (aMMHOMEeTWII) —2-n3oHnponmii—8—{ 6-MeTuy—-1-[ (4-
MeTUIQEHWII) CyJIbQOHUII] —7/—-0KCO—6, /T-nuruapo-1H-nmppoiso [2, 3-
clmmpunmua-4-mn}-2H-1, 4-0eHz30kca3uH-3 (4H) —oH TUOPOXJIOPULAa (16
M, 0,029 wMMoss) B MeTHMneHxJopuie (1,0 ™MI) ¥ TpUsTUIaMMHE
(8MrJy, 0,06 wmvmoJss) npu 0°C U cMech mHOepeMmemrBajgu npu 0°C B
TeueHre 30 MmMH. CMeChb pacIpelesiaIM MeXIy 5>TujalleTaTOM UM BOIOM.
OpraHMUeCKHUM CJIOM 3aTeM I[IPOMHEBAJIM HAaCHIMEHHEM PacTBOPOM XJIOpUIa

HaTpr4a, CymJiv Hald MgSO4, @MHprOBaHM n yllapuBaJill C IIOJIYYEeHNMEM



113

HeOouMIeHHOT'O N-[ (2-uzonponun-8-{6-meTui—-1-[ (4-
MeTUIQEHWIT) CYyJIbQOHUII] —7—-0KCO—-6, /-nurunpo-1H-nmuppoJio [2, 3-
clumpuomH—-4-ui}-3-okco-3, d—ogurunpo-2H-1, 4-B0eH30KCa3MH~6—

WJI) METWUJI] ®TaHCyJIbQOHaM1Ia B BUIe IIOJYTBepOooro BemecTBa (15 wMr,
85%) . XXMC paccumTaHo miad CooH33Ni07S2 (M+H)*: m/z=613,1; HaligeHO=
613, 2.

Cranmus 3. N-{ [2-usonponmuyi-8- (6-MeTnja—-7-0KkCco-6, 7-IUTMIPO~
I1H-rtuppoJio [2,3~-c]oupunmuH-4-uia) -3-okco-3,4-aurunpo-2H-1 , 4~
OeHB30KCas3MH—-6~MJI ] MEeTHJII } 5TaHCYJIbYOHAMUL

Vcrniosib3ysd CIHOCOOH, aHaJIOTM4YHBEEe YCJOBMAM B Ilpumepe 9, HO

MCIIOJIBE3Y A N-[ (2-uzonponun-8-{6-meTmia-1-[ (4-
MeTUJIQEHWII) CYyJIbQOHUII] —7/—-0KCO—6, /T-nuruapo-1H-nmuppoiso [2, 3-
climpunmH-4-mn}-3-okco-3, d—-murunpo-2H-1, 4-B6eH30KCa3MH—-6—
WJI) MeTUJI] TaHcyJlbdoHaM M3 CragumM 2, IIoJydalnT HeOUMIeHHEBM
NpOOyKT. [IponyKT ouMmagy C TIIOMOmMb IIpelapaTUBHOM BOXX cC
IpUMeHeHVEM KOJIOHKU c-18, DITOUPY A C TpaIeHTOM BOIA:
alleTOHUTPWMII, 3abydepeHHsM 1o pH 10 Cc noJydyeHMEeM YyKa3aHHOTO B
3aTOJIOBKE COeOMHEHMA B BHUIe OejloTo aMOpdQHOTO TBEPIOTO BelleCTBa
(6 Mmr, 40%). XXMC paccumTaHo mJjsa Cz2H27N405S (M+H)*: m/z=459,1,1;
Halpgedo= 459,2. 'H AMP (300 MI'w, IMCO-ds) o 12,03 (c, 1H), 10,74
(¢, 1), 7,57 (v, J=6,2 Iu, 1H), 7,32-7,26 (M, 1H), 7,25 (c,
i), 7,01 (g, J=1,9 Iy, 1H), 6,85 (m, J=1,8 I'u, 1H), 6,23 (&;,
J=2,5 ru, 1H), 4,37 (m, J=4,3 Tw, 1H), 4,06 (&m, J=6,2 Tu, 2H),
3,54 (¢, 3H), 2,94 (xB, J=7,3 T, 2H), 2,29-2,12 (M, 1H), 1,16
(¢, oJ=7,4 I'u, 3H), 0,81 (mm, J=14,0, o6,8 Ty, ©H).

Mpumeprr 40-41.

CoenvHeHuda Ilpumepor 40-41 wu DKCIepUMMeHTAJIBHEX IIPOLEenyp,

IIPMMEHAEMEIX IJIA MX IIOJIy4YeHMA, IIpelCTarBJICHEH B Tabauie 5 Hmxe.

Tabauila 5
H
O-__N R®
(@]
74 |‘\
N N\
H
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Crnoco6
Ip. W | HasBaHue R>
CHUHTesa
N-{ [2-musonpommi—8- (6—MeTuJ-7-0oKco—6,7—
@]
murunpo—1lH-nupposio[2, 3—c] nupunomuua—4-mi) - ’JL\
40 BKA\N Ip. M 39
3-okco—-3,4-gurnopo-2H-1, 4-OeH30KCasUH— H
6-mJI ] MeTUJ} alleTaMMI
2-usonponui-8- (6-MeTuyi-7-okco-6, 7- 0
murunpo-l1H-nupposo[2, 3—c] oupunomuH-4-1J1) — J\ _H
41 2NN Mp. & 20
3-okco-3,4-gurnnpo-2H-1, 4-BeHB30KCaBUH— H
6-rapBorcaMmn

MpuMmep 42. 2-LUUKJIOIEHTUJI-6-MEeTOKCHU—-8— (6—-MeTnJI-/7/-0KCOo—6, 7-
ourmopo-1H-nimpaszoso [3, 4—-c]lnupunuu—4-wmi) —2H-1, 4-0eH30KCa3MH—

3(4H) -oH

CoenmvHeHne IllpumMmepa 42 CHHTe3MpOBaJM B COOTBETCTBMM C
SKCIIEPUMMEHTAJIbHOM I[IPOLenyph, aHaJIOTMYHOM TOM, UYTO MCIOJBb3YyeTCs
I0JII CHMHTe3a coelVHeHuM IllpuMepoB 35 M 26 C [OJyUeHMEeM yKas3aHHOTO
B 3aroJIOBKe COeOMHeHud B BuIOe aMOpdHOTO OeJioro TBepLooTro
BemecTBa (50 mr, 50%). XX-MC HaldmeHo (M+H)*=395,2. 1H AMP (300
MI'i, IMCO-ds) 6 10,61 (c, 1H), 7,80 (¢, 1H), 7,35 (¢, 1H), 6,59
(@, J=2,9 I'u, 1H), 6,49 (m, 1H), 4,44 (m, J=5,9 Tu, 1H), 3,72
(c, 3H), 3,26 (¢, 3H), 2,39-2,23 (m, 1H), 1,59-1,19 (M, 8H).

IpuMmep 42A. 2-LUUKJIOIEHTUJI-6-MEeTOKCH—-8— (6—MeTWUJI-/-0KCOo—6, /-
ourmopo-1H-nimpaszoso [3, 4—c]lnupunuu—4-wui) —2H-1, 4-0eH30KCa3MH—
3(4H) -oH (SHaHTHOMEeP 1)

[IpuMmep 42B. 2-LUKJIIOIEHTUJI-6-MEeTOKCKU—-8— (6—MeTWnJI—-/-0KCO—6, /-
ourmopo-1H-nimpaszoso [3, 4—clnupunuu—4-wui) —2H-1, 4-0eH30KCa3MH—

3(4H) -oH (SHaHTHUOMED 2)
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Cranmss 1. Z2-IMKJOIEHTHII-6-MEeTOKCHU-8- (6-MeTuji-7-oKkco-1-{[2~-
(TPUME THUIICUIINII) DTOKCU JMeTHUII} -6, 7/—aurunpo-1H-nupazojo[ 3,4~

cl]oupunma-4-mnmna)-2H-1,4-6eH30KCcasmuH-3 (4H) -oH

H
O~_N (ONG
O
= N
| 'N
N N

Vcrnone3ysa CrHocoOvl, aHaJIOTMUHEE YCJIOBMAM B Ilpumepe 42,
IIPOMEXY TOUHEIM OIPpOOYyKT 2-UUKJIOIIEHTUJI- 6—MeTOKCU-8— (6—MeTuJI— /-
okco-1-{[2- (TPUMETUIICUIINII) DTOKCU]METUII} -6, /-oUuTuapo—1H-
nupasoJio [ 3, 4-cloupuamuu-4-wmi) -2H-1, 4-6eHzokca3uH-3 (4H) —oH
[IOJIY4YeH B BMIOe IIapH SHAHTHUOMEPOB. OHAHTMOMEPH pas3nejdaau C
IIOMOMBID XUpaJbHOM BOXX KOJIOHKM, MCIOJL3YA CJenyllue YCJIOBUS:
KoJsioHka: Phenomenex Lux Cellulose C-4, 5 ™M, 21,2x250 wMm;
llonBmwxHasga Gasza: 60% 2TaHOJ B TekKcaHe; I['paameHT: 18 MI/MUH
M30KpaTHUUeCcKul; 3arpys3ka: 1 M B 900 MKJ; BpeMsa yIepxaHus: 7/
MWH.; Bpemsa ynepxmBaHusA: 2,9 m 5,0 MMHYT.

[IpoMexyTOUHEl Ik 1 (2,9 wmHYT). XXMC paccumMTaHO IJIA
C27H37N40581 (M+H)+: m/z=525,1; HalmeHo= 525,2.

[IpoMeXyTOUHEM MK 2 (5,0 wmHYyT). XXMC paccumMTaHO IJIA
C27H37N40581 (M+H)+: m/z=525,1; HalmeHo= 525,2.

Cranmus 2. 2-IUKJIONEHTHUJI-6-MeTOKCHU—-8~ (6-MeTI-7-0KCco—-6,7~
ourunpo-l1H-nupazotio[3,4-c]uupunmua-4-muj) -2H-1,4-6eH30KCaBUH~
3 (4H) -oH

Vcrnone3ysa CrInocoOrl, aHaJIOTMUHEE YCJOBUAM B Illpumepe 42, HO

VCIIOJIE3Yy A OUMIIEeHHEIE OSHaHTMOMEPEL Cranmnm 1, I1oJIydaJim HeOUMIeHHHEIN
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NPpOOyKT. [IponyKT oumMmaJy C TI[OMOmMB IIpelapaTUBHOM BOXX cC
IpUMeHeHVEM KOJIOHKU Cc-18, DITOUPY A C TpaIieHTOM BOIAa:
aleTOHUTpMII, 3abybdepeHHsM 1o pH 10, C HOOJydeHMeM YyKa3aHHOT'O B
3arOJIOBKEe COeOMHEeHUA B BUIe 0eJIoT0 aMOpQHOT'O TBEePOOT'O BelleCTBa.

Mpumep 42A. Iux 1. XXMC paccumTaHo misa C21H23N404 (M+H) *:
m/z=395,1; HalmeHo= 395,1. H AMP (300 MIwu, IOMCO-ds) & 10,61 (c,
iH), 7,80 (¢, 1H), 7,35 (¢, 1H), 6,59 (m, J=2,9 Tu, 1lH), 6,49
(pm, 1H), 4,44 (m, J=5,9 Tu, 1H), 3,72 (c, 3H), 3,26 (c, 3H),
2,39-2,23 (m, 1H), 1,59-1,19 (M, 8H).

Mpumep 42B. Iux 2. XXMC paccumTaHo mnjua Co1H23N4Os4 (M+H) T
m/z=395,1; Halmeno= 395,1. H AMP (300 MI'u, IMCO-ds) & 10,61 (c,
iH), 7,80 (¢, 1H), 7,35 (¢, 1H), 6,59 (m, J=2,9 Tu, 1H), 6,49
(m, 1H), 4,44 (m, J=5,9 Tu, 1H), 3,72 (c, 3H), 3,26 (c, 3H),
2,39-2,23 (m, 1H), 1,59-1,19 (M, 8H).

IpuMmep 43. 6- (2-0ypwil) —2-U30HpONNUII-8— (6—MeTWUJI-/-0KCO—6, /-
ourmopo-1H-nimppoJio [2, 3-clmupunua—-4-ui) —2H-1, 4-0eH30KCa3UH—

3(4H) -oH

H
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CoenuvHeHne Illpumepa 43 CHHTesUpoOBaJlM B COOTBETCTBUM C
SKCIEPUMEeHTAaIbHOM MeTOIMKOM, aHaJOTMUHOM MCHOJIB30BAaHHOM  MJIA
CUHTe3a coenuHeHuda IllpuMepa 28 ¢ TI[OJy4YeHMeM YKa3aHHOT'O B
3aT0OJIOBKE COeOMHEHMA B BUIe aMOPQHOTO OeJIor0o TBePpIOI'o BelleCTBa
(15 mr, 25%). XX-MC manipmeno (M+H)*=404,1. H AMP (300 MI'u, IMCO-
ds) & 12,22 (¢, 1H), 10,76 (¢, 1H), 7,74 (¢, 1H), 7,42-7,36 (M,
iH), 7,31 (m, J=20,1 Tu, 2H), 7,02 (m, J=8,3 Tu, 1H), 6,85 (c,
2”), 6,77 (c, 1H), 4,38 (m, J=5,4 Tu, 1H), 3,59 (¢, 3H), 2,24-
2,10 (m, 1H), 1,02 (m, J=6,9 T'u, 3H), 0,94 (m, J=6,7 Tu, 3H).

IpuMmep 44. 2-M300PONWII-8- (6-MeTUJI—-/-0KCO—-6, /T—-ourmuopo—-1H-
nuppoJio [ 2, 3—clnupunue-4-mi) —6- (MeTuJcynbboHni) —2H-1, 4-

HeHzokcaszmMH-3 (4H) —-oH
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Cranus 1. 2-[2-runpoxcu-5- (MeTuaCyyspoHMII) QeHna] -1H-

usounnosi—-1,3 (2H) —OmuoH

o
N O‘\s’/o
o
o

Aurunpun orTaneroy kucjgoTH (1,7 1, 12 MMOJBL) nDOOaBJIAIM K
pacTBoOpy 2-aMMHO-4- (MeTuJICyJIbQOoHMII) peHoJia (2,0 1, 11 wvmMoJIB)
(TCI N xaT.A2198) B yKCycHOM kucjore (40,0 M) M IIOJYYEHHYIO
CMechb HarpeBaJm no 120°C B TeueHre 18 u. 3aTeM pPeaKIUMOHHYIO
CMecChb OXJaXnaJ¥ OO KOMHATHOM TeMIepaTyphH M BHUIMBaIXM B Bomy (150
MJI), IIPpM STOM MeOJIEHHO OOpas3O0BHBaJICA OCamokKk. OcaIok cobupalu u
CyIIMJIM C IOJIyYeHUeM 2- [2-TUOPOKCU-5— (MeTMJICyJibOOHMII) beHnii] —1H-
n3ouHnoJ-1, 3 (2H) —om1oHa B BUIE XKeJITOBATO—KOPUUHEBOTO
KPpUCTAaJIJIMUECKOT O TBEPLOTO BelleCcTBa (3,0 MT, 80%) . KXMC
paccumTaHo misg CisHi2NOsS (M+H)*: m/z=318,1; Halmeno= 318,0.

Cranmus 2. 2-[3-6poM~-2-TUOpOKCU~-5~ (MeTHUJICYJIbEQOHMII) QeHMUIT] -

1H-usomunos-1,3 (2H) -OuoH

O
N O‘\s/’o
\
(@)
HO
Br
Bpom (0,52 i, 10 ™MMOJIB) B YKCYCHOM KMcJOTe (2 M)
MeIOJIEHHO noBaBJIAIn K pacTeopy 2-[2-TUOPOKCU—-5—
(MeTHJICYJIBEQOHMIT) QeHmIl] —1H-muz3omHnos—1, 3 (2H) —omuoHa (3,2 1, 10.

MMOJIL) B YKCYCHOM kKucjoTe (160 mi) m xJopuma xejeza (0,3 1, 2
MMOJIE) B BOXe (32 MJI) OpM KOMHATHOM TeMIepaType. PeaKUMOHHY
CMeChb IIepeMellMBaJlM B TeueHMe 2 U UM 3aTeM pas3baBjdaaM BOIOM IJIA
[IOJIYYEeHU A CYCIIeH3UN . Teepnoe BelleCTBO OTOUIIE TPOBHBAJIN,

IIPOMEIBAJIM BONOM M CYNMJIM C I[OoJiydeHMeM 2-[3-0poM-2-TMOAPOKCU-5-
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(MmeTHIICYJIbQOHMII) QeHmII] —1H-uzomungosi-1, 3 (2H) ~-oMoHa B BUIOEe IIOUTHU
Bejioro mnopomka (3,1 10, 78%). XXMC paccumTaHo mjasa CisH11BrNOsS
(M+H)*: m/z=396,1, 398,1; nalmeno= 396,0, 398,0.

Cranmusa 3. Z2-aMHMHO-6-06poM—4— (MeTHJICYJIbEYOHMII) QeHOJI

T'mopaszsuua (0,48 w1, 15 MMosk) pobaBJasaJIM K pacTBOpY 2-[3-
BpoOM—-2-THUAPOKCH—5—- (MeTUIICYJILQOHWJI) eHmJI] —1H-m3omuunos—-1, 3 (2H) -
onvoHa (3,0 ©, 7,6 MMOJL) B 5TaHoJle (150 wMJI) ©OpM KOMHATHOM
TeMIlepaType. PeaKIMOHHYKD CMeCh IIepeMelMBalM IIpM KOMHAaTHOM

TeMIIepaType B TedueHue 15 mmuyrT, dopMmmpysda cycrneH3mo. CMeChb 3aTeM

HarpeBaJu nDo 100°C B Teuenme 18 u, oxJaxmaJM OO KOMHATHOM
TeMrnepaTyps, OWIILTPOBaM, ¥ MATOUHBM PAaCTBOP KOHIEHTPUPOBANIM 1n
vacuo  OJ4  IOJIydeHUud  IIOJIyTBEpHOoTO ocTaTKa. 3TOT  OCTaTOK
CYCIleHOIMpoOBaJiX B »sTWjaleTrTaTe, OQOWUIbLTPOBalM, UM ylapuBalu C
[IOJIYUEeHMEM 2—aMMHO—- 6—-0poM—4— (MeTHJICYJIEQOHWII) deHoJla B BUIE
BaA3koro wMacjga (1,8 1m, 90%). XXMC paccuuTaHo mnjasa CyHeBrNOz3S
(M+H)*: m/z=266,1, 268,1; HalmeHo= 265,9, 267,9.

Crannsa 4. 2-uzonponuia-8- (6-mMeTuji—7-0kco-6, /- ourunpo-1H-
nuppoJio [ 2 ,3~-c]oupunuH-4-1j) —6 - (MeTUJICYJIEQOHMII) ~2H-1 , 4~
benzokxcaszmua-3 (4H) —oH

Vcriosib3ysd CIHOCOOH, aHaJIOTU4YHBEE YCJOBMAM B IlpumMepe 9, HO
VICIIOJIE3YSA 2-aMMHO-6-0poM—4- (MeTUJICYJbQoHMI) beHosrl mu3 Cramoum 1,
IoJIydajy  HEOUMIEHHBEM  IIPOOyKT. [IpooykT ouMmal XM C  [IOMOIBIO
npenapaTuBHOM BOXKX ¢ mnOpuMeHeHMeM KOJIOHKM C-18, DIOVPYS  C
TpadMeHToOM  BoIoa: AUETOHUTPWUII, 3abydepeHHeM 1o pH 10 C
[IOJIydeHMEeM YKas3aHHOTO B 3alOJIOBKe COeIOMHEHMA B BuIe OeJloTo
aMoOpP@HOTO TBepIOoTc BemecTBa (55 mMmr, 68%). XXMC paccumMTaHO OJA
C20H22N305S  (M+H)*: m/z=416,1; wuxammeno= 416,1. H AMP (300 MIu,
IMCO-ds) & 12,09 (¢, 1H), 11,03 (¢, 1H), 7,55 (m, J=2,2 Tu,
1H), 7,38 (¢, 2H), 7,29 (v, J=2,6 Tu, 1lH), 6,21 (c, 1H), 4,62
(@, J=3,9 Tu, 1H), 3,55 (¢, 3H), 3,20 (c, 3H), 2,32-2,18 (M,
1H), 0,80 (m, J=6,7 Tu, 6H).

IpuMmep 44A. 2-U300OPONWUII-8- (6-MeTUJI-/-0KCO-6, /—-ourmuopo-1H-
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nuppoJio [ 2, 3—c]lnupuone—-4-mi) —6- (MeTuJCcynsboHmi) —2H-1, 4-
BeH30oKkCca3mMH-3 (4H) -oH

IpuMmep 44B. 2-M300POHOMII-8- (6-MeTUJI-/—-0KCO—-6, /T—-ourmuopo-1H-
ouppoJio [ 2, 3—c]lnupunuu-4-wmi) —6- (MeTuJcynsbouni) —2H-1, 4-

BeHsokcasmMH-3 (4H) —oH

O
H o)
Os_N S~
\

O
4 |‘\
N N
H

(e}

SHAaHTMOMEPH CcoeluHeHUd IlpuMepa 44 pas3fendarM C IIOMOMBIO
npernapaTUBHOY  XMPAJILHOWM  KOJIOHOUHOWM XpoMaToTpaduy, MCIIOJIbL3YA

ciaenywomme ycJgoBusa: KoJioHka: phenomenex Lux Cellulose C-4, 5

MKM, 21, 2x250 wMM; IomBmxHas ¢asa: 80% EtOH/CMech M30MEpPOB
TekcaHa; YCJIOBMA TpaldveHTa: M30KpaTuueckoe Impu 18  MI/MMH;
Barpyska: 1,5 Mr B 900 wMKJ; BpeMsa yhoepxaHug: 17 mvmH; MK BpeMd
yoepxuBaHusg: 11,6 u 14,8 MuH.

Ipumep 44A. IImx 1 (11,6 MMH) B BMIOe TBepLOI'0 ocalka. XXMC
paccurTano njsa C2oH22N30s5S (M+H)+: m/z=416,1; Hanmeno= 416,1. 1H
AMP (300 MI't, IMCO-ds) & 12,09 (¢, 1H), 11,03 (c, 1H), 7,55 (m,
J=2,2 I, 1H), 7,38 (c, 2H), 7,29 (v, J=2,6 Tu, 1lH), 6,21 (c,
1H), 4,62 (m, J=3,9 Tw, 1H), 3,55 (¢, 3H), 3,20 (c, 3H), 2,32-
2,18 (m, 1H), 0,80 (m, J=6,7 Tu, 6H).

Ipmumep 44B. Imk 2 (14,8 MMH) B BMIOEe TBeploI'o ocalka. XXMC
paccurTaHo g CzoH22N305S (M+H)+: m/z=416,1; Halmeno= 416,1. 1H
AMP (300 MI'u, IOMCO-ds) & 12,09 (¢, 1H), 11,03 (c, 1H), 7,55 (m,
J=2,2 I'un, 1H), 7,38 (¢, 2H), 7,29 (v, J=2,6 Iu, 1H), 6,21 (c,
1H), 4,62 (m, J=3,9 Tw, 1H), 3,55 (¢, 3H), 3,20 (c, 3H), 2,32-
2,18 (m, 1H), 0,80 (m, J=6,7 Tu, 6H).

Mpumepsr 45-47.

CoenvHeHuda llpuMeporR 45-477 ¥ BKCIepMMeHTAaJIbHEE [IPOLelyPEH,
MCIIOJIb3YEeMEle IJIS MX [OLOTOTOBKM, M3JIOXKEHE B TabOiulle 6 HWXe.

Tabamuia 6
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Cnioco6
Ip. M HasBaHMe R1 R2 R3
CHUHTesa

2, 2-muMmeTunJi—- 8- (6-MeTuI—"7—
okco—-6, 7-ourugpo-1H-

45 nuppodio[2, 3-clnupuonH—-4-mi) — CHs— CHs— H 44
6— (MeTHIICYyNIboOHMI) —2H-1, 4~-

HeHz0KcasmMH-3 (4H) -oH

8- (6—MeTUI-7-0KCO—6, 7—
murynpo-1lH-nupposo[2, 3— o
46 clnupunouHa-—4-uin) —6-— [:::r H H 44
(MeTmIICyJibGOHMIT) —2—beHmyI—-2H—

1,4-6ensokcasmuH—3 (4H) —oH

2-msonponmi—4-mMeTusn—-8- (6-

MeTus—7-oKco—6, 7T-ourugpo—1H-

uz0—
47 nuppodio[2, 3-clnupuonH—4-mi) — H Me 44,8
npor
6— (MeTuIcynbooHm) —2H-1, 4-
BeHs30okcasmMH—-3 (4H) -oH
[IpuMep 47A. 2-mzonponnii-4-mMeTui-8- (6-MeTuJI- 7-0KCOo—6, 7-

ourunpo-1H-nouppoJio [2, 3—c]lnupuIinH—4-ui1) —6— (MeTUJICyJIbQOHWIT) —2H-
1,4-0enszokcasmuH-3 (4H) —-oH

[Ipumep 47B. 2-U30Nponuii-4-MeTuj—- 8- (6—-MeTUJI-7-0KCO—6, 7—
ourmopo-1H-nimppoJio [2, 3-c]lnupuiH—-4-ui1) —6— (MeTUJICyJibQOHMII) —2H—

1, 4-0ens3okcaszmH-3 (4H) —-oH

O N

N

O

7 |'\
N ~
H

O

SHaHTMOMEPH CcoeluHeHusa Illpumepa 47 pa3noesaamM C  I[IOMOUB
IpenapaTUBHOM XMpaJIbHOM KOJIOHOUWHOM XpoMaToTpadmy, MCIOJIb3Yd
crlenyiomme ycJoBusa: KojioHka: Chiralpak IA, 5 mMrMm, 21, 2x250 wmm;

[ToogpmwxHad (dasza: 80% EtOH/CMeck M30OMEpPOB TeKcaHa; YCIIOBUA
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TpaIlMeHTa: M30KpaTUUecKoe Ipr 8 MJI/MHMH; 3arpyska: 16,0 mr B 900
MKJI; BpeMa ynepxaHusa: 70 wuH. I[IMK BpeMd yIepXuBaHUA: 27,3 U
51,3 MmH.

[Ipumep 47A, Tk 1 (27,3 mvmH) XXMC paccumTaHo nJg C21H24N30sS
(M+H)+: m/z=430,1; HalmeHo= 430,1. H AMP (300 MI'u, IMCO-ds) &
12,06 (¢, 1H), 7,58 (@, J=2,1 Tu, 1H), 7,52 (m, J=2,1 Tu, 1lH),
7,34 (¢, 1H), 7,25 (@m, J=2,8 Iu, 1H), 6,15 (m, J=2,8 Tu, 1H),
4,59 (@, J=4,2 Tu, 1H), 3,51 (¢, 3H), 3,34 (¢, 3H), 3,23 (c,
3H), 2,25-2,13 (M, 1H), 0,73 (mm, J=o6,7, 4,8 I'u, 6H).

Ipumep 47B, Iuxk 2 (51,3 wmmH). XXMC paccuMTaHO IJId
C21H24N305S  (M+H)*: m/z=430,1; wHamgmeno= 430,1. H AMP (300 MIwu,
IMCO-ds) o6 12,06 (¢, 1H), 7,58 (m, J=2,1 Tu, 1H), 7,52 (m,
Jg=2,1 Tu, 1H), 7,34 (¢, 1H), 7,25 {(m, J=2,8 Tu, 1H), 6,15 (g,
J=2,8 Tu, 1H), 4,59 (m, J=4,2 Tu, 1H), 3,51 (¢, 3H), 3,34 (c,
3#), 3,23 (¢, 3H), 2,25-2,13 (M, 1H), 0,73 (mm, J=6,7, 4,8 Tu,
6H) .

[IpuMeps 48-49.

CoenvHeHuda llpuMepoB 48-49 ¥ BKCIepMMeHTAaJIbHEE [IPOLelyPEH,
MCIIOJIb3YEeMEle IJIA MX [OOTOTOBKM, M3JIOXKEHE B TabOiulle 7 HUXe.

Tabamuua 7

Cnioco6
Ip. W HasBaHue RL RS
CUHTEB3a

2-(2-TumporCcUBTUI) —8— (6—
MeTUJI—7-0KCO—6, 7T-OIUTUOPO—
48 lH-nupposo[2, 3-c]l nupmuouua—4-— Ho/ﬁ\wjﬁ °’p Ip. N 44
W) —6- (MeTuJICysbdoHMIT) —2H~

1,4-6eHsokcasmuH—-3 (4H) -oH

6-aleTUI—2-MU30HPpOonnI—8— (6—
MeTuJI—-7-0KCco—6, 7T-OUTUIPO—
49 1H-nuppodso [2, 3-c]oupuanH—-4—- | 30— TIpoOIl /ﬂ\\ Ip. N 9
mii) —2H-1, 4-6eH30KCaA3UH— ?&

3(4H) -oH
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[Mpumep 50. 6— (1-ITUOPOKCUBTUIL) —2-MU30NPONIUII-8— (6—MeTnJI—7-
okCco-6, 7T-nurunpo-1H-nuppoJio [ 2, 3—-c]lnupuanH—-4-wui) -2H-1, 4-

HenzokcaszmMH-3 (4H) -oH

6—-aleTUJI-2-MU30NponujI—-8— (6-MeTuJiI- 7—-O0KCco—-6, 7T-ourunpo—-1H-
nvppoJio [ 2, 3—cluupunuu—-4-wi) -2H-1, 4-0eH30kcas3muH-3 (4H) —oH (ns
Ilpumepa 49, 0,050 r, 0,13 MMOJB) pPacTBOPAIM B MeTaHoJe (5,0 M)
IpM KOMHATHOM TeMIepaType ¥ IoOaBJAIM HaTpUM TeTparuapodopartT
(0,010 », 0,26 MMOJB). PeakllMOHHYK CMeChb IIepeMelMBallM B TeueHUe
1 u m nOpoAykT ouumanu ©Oe3 o00padoTKM C TIOMOWBK MIpelapaTUBHOM
BOXX ¢ npuMeHeHMeM KOJIOHKM C-18, 3zioupysa C TI'pallMeHTOM BoJa:
alleTOHUTPpWJI, 3abydpepeHHsM 1o pH 10 Cc nojJydyeHMeM YyKa3aHHOTO B
3aTOJIOBKE COeOMHEHMA B BHIe OejloTo aMOpdQHOTO TBEePIOTO BelleCTBa
(25 mr, 50%). XXMC paccumTaHo mnjasa CpiHz24N:304 (M+H)*: m/z=382,1;
Halgedo: 382,2. H AMP (300 MI'w, IMCO-ds) © 11,96 (c, 1H), 10,61
(¢, 1H), 7,25-7,13 (m, 2H), 6,93 (mm, J=5,3, 1,9 T'u, 1H), 6,82
(pm, J=5,8, 1,9 I, 1H), 6,14 (¢, 1H), 5,09 (m, J=3,9 Tu, 1lH),
4,68-4,52 (m, 1H), 4,30 (m, J=3,7 I'u, 1H), 3,49 (c, 3H), 2,23-
2,05 (m, 1H), 1,25 (m, J=6,3 I, 3H), 0,76 (mm, J=12,5, 6,8 Tu,
6H) .

[Mpumep 51. 6- (2TUIICYJIBEOOHWMIT) —2-—M30HNPONWUII—-8— (6—MeTnJI— /-
OKCO—-6, /T-nurunpo-1H-nuppoJio [2, 3-c]lmupunua—-4-wmi) —2H-1, 4-

BenzoxkcasmMH-3 (4H) —oH

(@)
o N 5°
___
(@]
74 |‘\
N N\
H
(6]

Cranmuss 1. 4-(2TuiaTHo) peHOoJI
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/©/sv

4-Mepkanrodperon (0,5 ©, 4 mmosuwr) (Aldrich, xar. N 559938-

HO

5) pacrteopsamM B aulueToHe (10,0 wMi) m pobaBiaanu kapOoHAT KaJjuAa
(0,684 1, 4,95 wMmMmoJiB) ™M MomsTadH (0,396  wII, 4,95 wMMmOJIB) .
PeaKlUMOHHYI CMeCh IepeMellMBaJiM IIpM KOMHATHOM TeMIepaType B
TeueHue 2 u, pas3baBJain STUJaleTaToM u OUIILE TPOBAJIN .«
OpraHMUeCcKHuIM CJIOM KOHLEHTPpHMPOBaJM In vacuo @OJsg I[IOJIyUYeHUS
XKeJITOTO Macjia. IlIponyxkT oummaar C nomMomeln KOX Ha cuimkarese,
IIOUPYS C TpadMeHTOM TeKCaH: TUJaleTaT C @ I[IoJiydeHueMm  4-
(pTMIITHO ) deHOJIAa B BUIE IpOo3pPavHoT O Macia, KOTOpoe
KpUCTAaJIIM30BaJ M Mol HacwemeHuem (0,5 rm, 80%).

Cranmus 2. 4-(2THJICYJIEQOHIUII) YeHOI

0]
%/\\
A\
JOA
HO

K pactBOpy 4- (sTMinTuo) denosa (0,50 1, 3,2 MMOJIBE) B 2TaHOJIE

(10,0 mu1) m Bomer (10,0 MJ) OpM KOMHATHOM TeMIepaType IIOPpLMIMU

no®arJisgaau okcoH (0,99 r, 6,5 MmoJsib) (Aldrich, kar. N 22803-06).
PeakKLMOHHYIO CMEeChH repeMellnBalm B TeueHHue 18 u, 3aTeM
pacrnpenesaam MeXIy STUJlalueTaToM u BOIOM. OB benMHeHHBEe

opraHnuecKue CJIOM  [POMHEBAJIM  HACHIIEHHHM  pPacTBOPOM  XJiopuIa
HaTpusg, CyIMJIM HaO CcyJbdaToM MarHMSg, U YyIapuBaIM 1n vacuo C
noJiyuyeHreM 4- (3TMJICYJIBOOHMII) PeHoJia B BUIOE IIOJYTBEepIOTO BelecTBa
(0,58 1, 96%). XXMC paccuurTaHo miad CsgH110sS (M+H)*: m/z=187,0;
HampmenHo: 187,0.

Cranmns 3. 4-(2THJICYJIEQOHNUII) —2~HUTPOPEHOII

CK/O

O,N S”
T
HO
AzoTHYI©0O KMcJoTy (0,1 ™M, 3 MMOJBL) IJoOaBJILAIM K CcMecu 4-
(pTMIICYJ L QOoHMII) peHoJla (0,5 T, 3 MMOJIB) B VYKCYCHOM KucJoTe (9
MJI) TIIPY KOMHATHOM Temrneparype. CMmechb HarpeBaiu mo 80°C B

TedeHNre 3 4, 3aTeM oXJlaXnaJlr o KOMHaTHOM TeMIIepPaTyPE n

pacnpenesanm MeXmy STUJIAlleTaTOM u BOIOM. OBbelIMHEeHHLE
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opraHMYecKMe  CJIOM IPOMHBBAJIM  HACHIEHHBEIM  pPacTBOPOM  XJiopuIa
HaTpuda, cymmiar Hang MgSOs4, (MILTPORBRAIM M yIapMBaJdM OJS IIOJyUYeHUS
HEeOUMIeHHOTO HNPOoAYyKTa. I[IPOOYyKT KPUCTAJJIM30BaJIM M3 D3TUIalleTaTa C
[IOJIYUYeHMEM 4d— (3TUIICYJIBOOHWUII) —2—HUTpOodeHOoJIa B BULOE OJIeoHO—
XKeJITOTO TBeploro BemecTBa (0,59 1, 100%). XXMC paccumMTaHO OJI4
CgH10NOsS (M+H)*+: m/z=232,1; HamumeHo: 232,0.

Cranmus 4. 2-6poM—4- (5THICYJIBEQOHIUII) —6—HUTPOYEHOJI

(0]
_0
O,N 57
I ] AN
HO
Br
Epom (0,41 1, 2,6 MMOJbL) B YKCYCHOM kucjgore (5 wi)

nofaBJgaIM K pacTBopyY 4- (3TUICysbkQOHMII) —2-HUTpodpeHosa (0,6 1, 2
MMOJIL) B YKCYCHOWM kmucJjoTe (20 MiI) M xJopuma xejeza (0,08 r», 0,5
MMOJIL) B Bome (0,3 MJI) IOpM KOMHATHOM TeMlepaType U IIOJIYUYeHHYI
CMeCh IlepeMellVBaJiM B TedeHMe 4 u. JJaHHYI CMeChb 3aTeM pas30aBJisalu
Bomom (70 ™), oOopMupysa cycheH3ubo. TBepOble BemecTBa cobupalu,
IPOMEBAJIM BOIOW M CYIIMJIM C HoJyueHMeM 2-0poM—4- (3TUJICYJIbEOOHWUII) —
6-HUTpodeHoJla B BuUIOe Oejoro rnopomka (0,72 gm, 80%). XXMC
paccunTaHo njaa CgHsBrNOs (M+H)*: m/z=310,0, 312,0; HalgeHO:
310,0, 311,09.

Cragmusa 5. 2-aMMHO-6-6poM—4— (5THUIICYJIEQOHNUII) QEeHOJI
HN O‘\s’/o
A
A
Br

2-0poM—4- (5TUJICYJIbQOHMII) —o-—HUTpOodeHnos (0,20 r, 0,64 MMOJEL)
pacTBOopaJM B 3TaHose (7,0 miu, 120 MMOJIB), IOeras3uMpoBaiM as30TOM,
u nDoBaBJIaJIn HUKEeJIb PeHesd (75 MT') . PeaKILMOHHYIO cMecChb
IlepeMellMBaJiM B aTMochepe BoOopoHma B TedueHMe 2 dY. CMechb
IeKaHTUPpOBaJM OT oOcalka M ylapuBaJXM In Vvacuo C IOJydeHMeM 2-
aMVHO—- 6—0poM—4— (2TUIICYJIEQOHMII) beHoJla B BMIe TBEepIOl'O aMOpPOHOTIO
pemecTea (0,11 ©, 47%). XXMC paccumTaHo njsa CgH11BrNOsS (M+H) *:
m/z=280,1, 282,1; uammeno: 280,0, 282,0.

Cranmsa 6. 6- (5THIICYJIEQOHNUII) —2-MU30NPOoHMI-8~ (6-MeTuji—7-0KCO~-

6, 7-aurnopo-1H-nuppoJio[2,3-c]uupunmua—-4-mj) - 2H-1,4-06€H30KCa3MH~
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3 (4H) -oH

Vcrnose3ysa CrnocoOrl, aHaJIOTMUHBE YCJOBUAM B Illpumepe 44, HO
VCIIOJIE3YSA 2—-aMUHO-6-0poM—4— (3TUJICYJIbOOHWII) beHoJl w3 Cramoum 5,
IOJIyYalnT  HEeOUMIeHHEM  IPOOYyKT. [IpooykT ouMmaJgy C  [IOMOILIO
IpelapaTUBHOM BBXX ¢ [OpuMeHeHMeM KOJIOHKM C-18, osioupysa C
TpadeHToM BoIa: aleTOHUTPWII, 3abydepeHHEM 10O  pH 10 c
[IOJIy4eHMEeM YyKas3aHHOTO B 3al'0OJIOBKe COeOMHEHMA B BuIe OeJloTo
aMOp@HOTO TBepIoTro BemecTBa (25 Mmr, 20%). XXMC paccumMTaHO OJA
C21H24N305S  (M+H)*: m/z=430,1; wHaugenod430,2. H AMP (300 MIu,
IMCO-ds) & 12,05 (¢, 1H), 10,95 (ym. ¢, 1H), 7,43 (m, J=2,2 Tu,
i), 7,33 (¢, 1#), 7,27 (mm, J=10,2, 2,4 Tu, 2H), 6,14 (m,
Jg=2,7 Tu, 1H), 4,57 (m, J=3,8 Twu, 1H), 3,50 (¢, 3H), 3,21 (xB,
2”), 2,28-2,12 (m, 1H), 1,07 (v, J=7,3 Tu, 3H), 0,76 (m, J=6,7
T, ©H).

[IpuMepsl 52-56.

CoenvHeHuda llpuMepoB 52-56 M BKCIepMMeHTAaJIbHEE [IPOLelyPEH,
MCIIOJIb3YEeMEle IJIS MX [OLOTOTOBKM, M3JIOXKeHE B TabOiulle 8 HUXe.

Tabmuua 8

R3
|
O N RS

Cnioco6
Ip. e HasBaHMe R3 R>
CUHTesa

2-MB0NpONnI—6—

(MzonponmicynbboHMI) —8— (6—

MeTUJI-7-0KCOo—6, 7-IUTUIPO-— 005)

52 H 2 44
1H-nuppodso[2,3-c]loupuaona—4- \r/

ui) -2H-1,4-6eH30KCa3UH—

3(4H)-oH

4- (UMKJIONPONMIIME TUJI) —2—

nsonponmi-8— (6-MeTmin—"7-
okco—6, 7-ourunpo—1H-

53 S o, 0 44, 8
nuppodio [2, 3—c]loupuanu—4- %gs\

W) —6— (MeTuJCcyJsbdoHMI) —2H-

1,4-6eHnszokcasuH—-3 (4H) —oHn
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4d-sTUN-2-MU30onOponmia—8— (6—
MeTUJI—-7/—-0KCOo—6, 7-OIUTUIPO—

0
O 44, 8

54 1lH-nupposo[2,3-c]loupuonH—4- Et
W) —6— (MeTuJCcyJsbdoHMI) —2H-

1,4-6eHnszokcasuH—-3 (4H) -oHn

6— (®TUIICYJbOOHMII) —2—
nsonponmi-4-MeTmuyi-8- (6-
MeTUJI-7-0KCO—6, 7T-IUTnUIpO— o\;)

55 Me :S:v/’ 44, 8
1H-nuppodso[2,3-c]lnupuonH—4- =

i) -2H-1, 4-6eH30KCaBMH—

3(4H)-oH

2-MB0NpONmI—6—
(MzonponuicynbboHm) —4-
MeTUJI-8—- (6—MeTHJI-7—-OKCOoO— 0053
56 Me ng 44, 8
6, 7-murunpo-1H-nupposo[2, 3- \r/
cloupuomnH-4-wmn) —-2H-1,4-

BeHsokcasmH—-3 (4H) —oH

Ipumep 57. 8- (6—MeTmJI-7-0KCO—-6, 7T-onurmapo-1H-nimppoJio [2, 3—
clompuomH—-4-ni) —-6— (MeTUICYJIbQOHWJI) cinpo [ 1, 4—-6eH30KCca3muH-2, 1" -

HMKJIonponaH] -3 (4H) —oH

O
H WO
Os_N S~
)
; O
N N
H
O

Cranmns 1. 1-6poM-2-@pTop-5-(MEeTHUIICYJIEQOHMII) —3~HUTPOOEH30JI

N\ //O

\

Br

Bpom (1 1, 9 MMOJIB) IO KamjiaM Jo0aBJAJM K pacTBopy l-dTop-
4- (MeTWUJICYJIE QOHMII) —2-HUTpoOeH30Ja (2 1, 9 MMOJIb) (Oakwood N
xkaT,009288) B cepHoM kmcjoTe (10 MJI), C HOOocCJHelyiomuM OoOaBJIeHMEM
IO kaIiaM as30THoM kucJjoTe (0,42 M, 10. wMoJib) . IIOJIVUEHHVYIO
CMeCh HaTpeBaJu m»mo 80°C B TeueHue b5 U, 3aTeM OXJaxXmaau U
BLHUIMBAJIM Ha Jen. BOIHHM CJIOM 2KCTParvMpOoBallM MEeTUJIEHXJIOPUIOM, U
OO0BeVMHEeHHEIE OpPTaHWUYeCKMe CJIOM IIPOMBIBaJIM HacChIeHHEM Na2S203,

HaCHIIIE HHEIM pacTBOPOM XJIioprna HaTpn4a, CymnJIin Han MgSO4,
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dunpTpOBaIM, U YyHapuUBaJM OJS IIOJYUYEeHMsS HEeOUMIEeHHOT'O BeleCTBa.
[lpooyxkT ouumaamn ¢ Hoomomesln KOX Ha cuiaukarese, SIIOUPy L C
TpaIMeHTOM TeKCcaH: »STujaleTrar C IIoJiydeHueM 1-0poM-2-¢gTop—-5-
(MeTUJICYJIbOQOHWMII) —3—HUTPpOoDeH30J1a B BUIE TBEPIOOTO aMoOpPdHOTO
BemecTra (0,80 1, 30%). XXMC paccumTaHo mnaga CrHeBrNOsS (M+H) *:
m/z=298,1, 300,1; Hamhmeno277,9, 299,7.

Cranms 2. Me T 1-[2-6pom-4- (METUIICYJIEQOHMII) —6—

HUTPOYEHOKCH | IMKIIOIPOIAHKAPOOKCHUIIAT

o]
O,N S\
B (@)
— BL

o]

T'mopun HaTpusa B 2 MMHepaJlbHOM Macje (45 w~mr, 1,9 wMMmoJib)
noBaBJAIM K  pPacTBOpY MeTwi—1-IMOpOKCUUMKIIONPOlaHkapboKcuiaTa
(40 w™Mr, 0,3 MMOJIB) B TeTparuipodypaHe (5 wi). Ilocsge 10 wMuH
notasjyamu 15-kpays-5 (10 wmxi, 0,05 Mvose) um 1-OpoM—2-¢TOop—-5-
(MeTUJICYJIbQOHWII) —3—HUTPOOEH30JI (100 w1, 0,3 MMOJIb) . JaHHVYIO
CMeChb IIepeMemMBaJlM B TeueHMe HOUM [IpM KOMHATHOM TeMIepaType u
3aTeM Tacuiau MeOH (1 ™) . IloJIydeHHYI CMeChb paclpenesidajivd MexXIy
5TUJlalleTaToM M BOIOM, n O0O0BbenMHeHHEE OpraHnUeCKMe CJIou
IPOMEIBAJIM HACHIEHHBEM pPacTBOPOM XJOpMIa HaTpMa, CyluiaM Hapn
MgSQO4, OQuIbTpOBaJM, M YIapMBaJgM OJA I[IOJYYEeHMA HeOUMIeHHOT'O
BelleCcTBa. I[IpOOyKT ouMmalnM C HomMombiln KOX Ha cuilmkarese, 3JI0UPYA
C T'paIlleHTOM TeKCaH: 5J3TuijalleTaT C IIoJIydeHueM MeTuy 1-[2-0pom—4-
(MeTUJICYJIBbOOHWMII) —6—HUTPOOEeHOKCHK | IMKJIONPONIaHkapbokcuilaTa B BUIe
CTekJIoOOpa3HoOro BemecTea (45 wmr, 30%). XXMC paccuMTaHO IJIA
C12H13BrNO7S (M+H)*: m/z=394,1, 396,1; uHanlmeHo393,7, 395, 8.

Cranmns 3. 8-6poM-6-(MeTHuICyJIbQOHMII) crinpo[1,4-6eH30KCa3uH~

2,1 '"-gukjgonpornaH] -3 (4H) —oH

XejiesHele onmakm (20 M, 0,4 MMOJB) »OoBaBJaJM K pPacTBOPY

MeTmJI-1- [2-OpoM—4 - (MeTUIICYJIEQOHWII) —6—



128

HUTPOPEHOKCH | UIMKJIONPOIaHKapBoKCHUiIaTa (40 wMr, 0,1 ™MMOJB) B

YKCYCHOM KmucjoTe (3 MiI). PeaklMOHHYI CMeChb HaTpeBaau Inpu 60°C B
TeueHMe 3 4, pas30aBjiAIM STUJalleTaToM, OUIIbTpoBaliM, U ylapuBallA.
OCcTaToK 3aTeM pacTBOPAJM B DHDTuUjalleTaTe M IIPOMHBAJIM HaCHIEeHHBM
NaHCOs3. OpraHuyecKUn cJion [IPOMEIB aJIN HaCHIEHHEM  pPacTBOPOM
XJiopuha HaTpud, cymuiar Han MgS0s4, o¢uiabTpoBaaM, M ylapuBalX C
IoJiyuyeHrueM 8-0poM-6- (MeTuJICyJIbQoHMII) crimpo [1, 4-BeHz30okcasmH—-2,1"—
umMkJonpomnaH] -3 (4H) -oHa B BUIe HEOUMIIEHHOT'O BemecTBa. XXMC
paccumMTaHo nJId C11H11BrNO4S (M+H) *: m/z=332,0, 334,0;
Halpmeno331,8, 333, 8.

Crammusa 4. 8- (6-MmMeTnyI-7-0KCO-6, 7-aurunpo-1H-nuppojo[2,3-
claoupunmuH-4-1j) —6- (MeTujacyJsisQoHmsI) ciupo [1,4-6eH30kcasmuH-2,1"-
nurJjonpornas] -3 (4H) —oH

Vcrnone3ysa crnocoOrl, aHaJIOTMUHEE YCJOBMAM B Ilpumepe 44, HO

MCIIOJIBE3Y 4 8-06poM—6— (MeTHMJICYJIbQOHWMII) crinpo [1, 4-0eH30KCca3muH-2, 1" -

UMKJonpomnaH] -3 (4H) —oH nus3 Cranum 3, [10JIydamnT HeOouM e HHEI
NpOOyKT. [IponyKT ouMmagy C I[OMOmMBK IIpelapaTUBHOM BOXX cC
[IpMMeHeHeM KOJIOHKMA Cc-18, BIIOUPY 4 C IpalMeHTOM BOIA:

aleTOHUTPMII, 3abybdepeHHsM 10 pH 10 C [DojJydeHMeM YyKa3aHHOT'O B
3arOJIOBKe COeOMHEHMA B BuIe OejloTo aMOpdQHOTO TBepIOI'O BelleCTBa
(10 Mr, 30%). XXMC paccumTaHo nJjas CigHigN30sS (M+H)*: m/z=400,1;
Hampmeno= 400,0.

Ipumep 58. 3, 3-ouMeTmJi—5- (6-MeTUJI-7-0KCO—-6, 7T-Oourmuopo—-1H-
nuppoJio [2, 3—c]oupuanuua-4-mi) —7- (MmeTuicyiabdoHm) -3, 4-

OUTUMOPOXMHOKCAaJMH-2 (1H) —oH

0]
H N /O
Os_N S~
;[ \
N
H
N N
H
O
Cranmus 1. Me Tl 2-{[2-6poM—4 - (MeTHJICYJIEQOHMII) —6—

HUTPOPYEHMUII ] aMIUHO } —2 ~MEeTUJITIPOIAHOA T
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O,N %5
\
HN: ;
OW Br
e

CMmech 1-0BpoM—-2-pTop-5- (MeTUJCYJIbOOHMI) —3-HUTpoBeH30Ja (70
M, 0,2 wMmoJib) wu3 IlpuMmepa 57, MeTWUJI-2-aMMHO-2-MeTMJINPpoIlIaHoaT
runpoxJjopuna (50 mr, 0,3 MmMmoJsib) (Sigma N xar. Aldrich A8754), wu

BbukapboHaT HaTpuga (40 mr, 0,5 MMOJB) B N-MeTUINMPPOJMUIOHe (4

MJI) HarpeBaJM B TeueHMe Houu npu 100 °C. 3BaTeM cMecChb OXJIaXIaJu
0O KOMHATHOM TeMIepaTypH U paclOpeleldaly MexIy >TUalleTaToM U
BOmo¥. OOBeIMHeHHHEe OpTaHMUeCKMe CJIOM TIIPOMHEBAJIM  HaCHIEHHBEM
PacTBOPOM XJIOpUIOa HaTpuiag, Ccymuar Han MgS0Os, oOouIbTpoRau, U
yhapuBalIu IJS I[IOJyUYeHMS HeOUMIMEeHHOTO BelecTBa. I[IPpOOAYKT OUMMalIu
¢ nowmompilo KOX Ha cuamMkareJse, SIOMpyd C TI'palMeHTOM TI'eKcaH:
STUJIALEeTaT C TI[oJydeHueM MeTull 2-{[2-0poM—4- (MeTUJICYJIbQOHMII) —6—
HUTPOOEeHWII] aMMHO } —2-Me TUJIIIpollaHoaTa B BUIE CTEKJIOODPazHOTO
BemecTBa (60 mMr, 60%). XXMC paccumTaHo nJsa Ci2H16BrN206S (M+H) *:
m/z=395,1, 397,1; uammeno= 395,0, 397,0.

Cranmus 2. 3,3-oumermni-5- (6-MeTujI-7-0KC0O-6, 7 —Ouruapo—-1H-
nuppoJio [ 2 ,3-c]aoupunuH—-4-1uj) -7 - (MeTuJICYJIbQOHMII) -3, 4~
OUTUOPOXMHOKCaJIMH-2 (1H) —0H

Vcrnosb3ysa Ccrnocobw, aHaJIOTMUHEE YCJOBUAM B Ilpumepe 57, HO
MCIIOJIBL3Y A Me TIJI 2-{[2-BpoM—-4- (MeETUJIICYJIEOOHWII) —6—
HUTPOOEeHMII] aMMHO } —2-MeTUJIIIPOoIIaHoaT ns3 Cranmum 1, I10JIy4danT
HEOUUIMEeHHEM TMIPOOYKT. I[IpOOYyKT OUMmaJM C IIOMOMBI I[IpelapaTUBHOM
B3XX C IIPpMMeHEeHMEM KOJIOHKU c-18, BIIOUPY A C TpaleHTOM
BOIa:alleTOHUTPWII, 3abydpepeHHEM 10 pH 10 Cc mojlydyeHMeM yKaz3aHHOTO
B 3arOoJIOBKe COeIMHEeHMS B BMIe IIoUTKM OeJlJoT'o aMOpPOHOTO TBEepPIOIO
BemecTBa (12 w™r, 30%). XXMC paccumTaHo npjasa CioH21N404S (M+H) *:
m/z=401,1; Halmeno= 401,1. H AMP (500 MIw, IMCO-ds) & 12,09 (c,
1H), 10,58 (¢, 1H), 7,31-7,24 (M, 3H), 7,21 (c, 1H), 6,02 (c,
1H), 5,68 (c, 1H), 3,55 (¢, 3H), 3,11 (¢, 3H), 1,24 (c, 6H).

[IpuMepsl 59-62.

CoenvHeHuda IllpuMepoB 59-62 ¥ BKCIepMMeHTAaJIbHEE IPOLelyPEH,
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MCIIOJIBE3YEMEIE IJIA MX INOOIOTOBKM, M3JIOXKeHH B Tabjmila 9 HuUxe.

Tabamuia 9

Cnnoco®6
Ip. M HasBaHue R1 R2
CHUHTEeS3a

8'- (6-mMeTun-7-okco-6, 7-
murunpo-1H-nupposo[2, 3- ;
cloupunouua-4-ui) -6"'- [:::
59 % p. W 58
(MeTmiicynboonm) —1',4 "'~
mrynpo-3'H-cnupo [ UMKIIOIeHTaH— Rl 1 R?2 B34TH BMecCTe

1,2"'"-xuHokcaymuH] -3 '-0H

(3S) -3-usonponmuiu—-5- (6-MeTmia-7-
oKco—-6, 7-ourugpo-1H-

60 nuppodio[2, 3-cloupuonH—-4-mi) —7- /J~§\ H IIp. N 58
(MeTmiicynbboHMII) -3, 4—

INTUIOPOXMHOKCANIMHE-2 (1H) —oH

(3R) —3-musonponmui—5- (6-mMeTmiI—7-
okco—-6, 7-ourugpo—-1H-

6l nuppodio [2, 3-c]l nupuauH—4-wmn) —7- /th H Ip. N 58
(MeTmicynbboHMII) -3, 4— B

INTUOPOXMHOKCcANUH-2 (1H) —oH

8'- (6-MeTna-7-0KCco-6, 7-
murunpo-1H-nupposo[2, 3- ;\
cloupunouua-4-ui) -6"'- <i:
62 % p. M 58
(MeTmiicynboonmt) -1',4 "'~
murunpo-3'H-cnupo [UukIoByTaH— Rl 1y R2 BaSATH BMECTe

1,2"'"-xuHokcanmuH] -3 '-0H

[Mpumep 63. d-MeTmJI-8- (6-MeTuJI-7-0OKCO—-6, 7T-nurunpo—-1H-
nuppoJio [ 2, 3—c]lmupuinH—-4-mj) —6- (MeTuJICyJbdoHMI) crimpo [1, 4—

BeH30KCasmMH—-2, 1 '-uuKJonponaH] -3 (4H) —oH

(=

| 0.0
N
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Cranmnsg 1. 1-6pomM-Z2-@pTop-5- (METHUIICYJIEQOHIMII) ~3~—HUTPOOEH30JI

O

OZN: ; S
F
Br

AsorTHyw kucjory (0,42 wi, 10. MMOJIb) IIO KallJlaM »Do0aBJIAJIM
K pacTBOpy l1-0Top-4- (MeTMJICYJBOQOHWMII) —-2-HUTpoOeH30Ja (2 1, 9
MMOJIL) B CcepHoOM kucjoTe (10 mja) m Bpoma (1 1T, 9 MMOJB), WH
PeaklLMOHHYID CMech HarpeBaau Oo 80°C B TeueHuMe 5 yacoB. Peakluo
oxXJlaxmaljiM OO KT UM BHEUIMBaJIM Ha Jen. BOOHHM CJIOV SKCTparupoBalid C
[IOMOIIELI0 MeTUJIeHXJIOPUIA . O6benMHeHHBM opTraHnuYeCKUM cJion
[IPOMEIBAJIM  HaCHIIeHHEM Na»5203, HaCHIIeHHEIM pPacTBOPOM  XJiopuIa

HaTpug, CymiIr Hal MgS0s, OMIBTPOBAIM M YIAPUBAJIM IJIS IIOJIYUYEHMS

HEeOUMIIeHHOT'O BelleCTBa. [IpooyxkT oumMIIaJIinu C roMomen  KOX Ha
cuImMrareie, DIIOUPY A c TpaleHTOM TeKcaH: sTuMilaleTrarT 0Jis
NIOJIYyUeHU A 1-6poM—2-dTOop—-5- (MeTUIICYJIEQOHMII) —3—HUTPOOEH30JIa B

BuIe OeJjioro TBeploro BemecTBa (0,80 r©, 30%).
Cranmus 2. Me Tl I1-[2-6poM—4- (MeTHJICYJIbQOHMII) —6—

HUTPOYEHOKCH | IMKIIOIPOIAHKAPOOKCIMIIAT

o,..0
O,N ST
@)
,OW Br
O
K pacTBOpy MeTWMJI-1-THMIPOKCHULMKJIIONPOIaHKapboKcuIaTa (100

Mmr, 0,8 MMOJIL) B N,N-muMetrumipopmammme (20 mii) npu 0°C moBaBiidin
TUOPUL HaATpMUsa B MMHepaJlbHOM Macjye (110 mr, 4,7 wmvose) Ilociye 5
MMH n00aBJIAIN 1-6poM—2-dTOop-5- (MeTUIICYJIEPOHUII) —3—HUTPOOEH30JI
(250 mMr, 0,84 MMOJIE) U PeaKIMOHHYH CMecCh IepeMemupBaau npu 0°C B
TeueHre 1 u. Peakuuw racuim MeOH (3 MI) M pacHOpemelisyit Mexny
BOOOM M STujaleTaToM. OOBeIMHEHHHM OpTaHMUeCKUM CJIOM IIPOMEBAJIU
HACHIIEHHEM pPAacCTBOPOM  XJIopuIOa HaTpuHd, CYMNIIN Han  MgSOg,
OMIBTPOBAIM M YylapMBaJM OIS TIIOJyUeHMSd HeOUMIEHHOT'O BeleCcTRa.
[lponykT oummasm C noMomepin KOX Ha cuimkaresje, 3JI0OUPYAd I'palMeHTOM
TeKCaH:sTuijauerarT o4 [IOJIyYeHu MeTuJ—-1-[2-6poM-4-
(MeTUJICYJIbQOHWII) —6—HUTPOOEeHOKCH | UMKJIONpOollaHkapbokcuilaTa B BUIe

xeJjTroro wmacjyga (0,10 o, 67%). XXMC paccuuTaHo misa Ci2Hi13BrNO7S
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(M+H)*: m/z=394,0 396,0; Halkgeno: 394,0, 395,9.

Cranmnus 3. 8-6poM-6-(MeTuyIcyJibQoHMII) crinpo[1,4-6eH30KCcas3MH~
2,1 "-gqukjonpornaH] -3 (4H) —oH

~
Jol
Br

[lopomok xeJjeza (500 wMr, 8 MMOJNIB) HOOABJIAIM K pPacTBOPY
MeTmJI-1- [2-0OpoM—4- (MeTUIICYJIEQOHMII) —6—
HUTPOOEeHOKCH | UIMKJIONPONIaHKapboKCcuiIaTa (700 MT, 2 MMOJIb ) B
YKCYCHOM KMCJIOTE (40 MJI) , KOTOPHM oerasupoBalin as30TOM.
PeaKIMOHHYI CMeChb HaTrpeBaJln npu 60°C B TeueHue 3 u. PeakIuio
oxJlaxmaju OO KT, pa3baBiyain  BTuUlalneTaToM, bubTpOBANIML U
yllapusali“. OCTaTOK paclpeleliaid MeXIy 3TujlaleTaToM UM HaCHIeHHBM
NaHCOs. OOBeOMHEHHHM OpTaHWYeCKMM CJIOM [POMEIBAJIM HaCHIeHHBM
PacTBOpOM XJIOpMIa HaTpud, cymmam  Han MgSQOg, oUIILETPOBAJIML U
yllapupaju OJIA IIOJIYUYEeHMHA HeOUMIeHHOIT'O BelleCcTBa B BUIOEe TBepHOTO
BemecTea (0,50 r, 90%). XXMC paccumTaHo pmasa Ci1i1H11BrNOsS (M+H) *:
m/z=331,9, 333,9; uamnmeno: 331,9, 333,8.

Cranmsa 4. 8-6poM—4-MeTnji—6— (MeTHUIICYJIBEQOHIMII) criupo [1 ,4 -
beHszokcasmuH-2,1 " ' -nuxkjonponaH] -3 (4H) —~oH

T'mvnpun HaTpua B MMHepaJlbHOM MacJje (30. wmr, 1,3 MMOJIb)
nobaBJiau K cMecu 8-0poM—6— (MeTUJICYJIbQOHMII) criupo [1, 4-
BeH30KCasmMH-2, 1 '-uurJonponaH] -3 (4H) -ona (280 mr, 0,84 MMOJIB) B
N, N-guMmeTtuinbpopmamume (50 wmi) mpm 0 °C. Peakluo IIepeMellMBaJli B
TeveHrMe 20 MMH ¥ »JofaBJjdajamM MeTuamonmmn (63mki, 1,0 MMOJIB) M
lepeMellMBaJiM B TedeHre 30 MMH. IPpM KT. PeakKUMio TaCUJIM MeTaHOJIOM
M pacopemnendanmM Mexnoy — STujlalleTaToM WM BOIOM. 06 BenVHeHHHM
OpTaHUUYECKHUM  CJIO¥ TIPOMHBAJIM  HACHMEHHEM PacTBOPOM  XJIOpUAa
HaTpud, cymmiar Han MgSOs4, OUIBTpOBaM M ylapUBaJM OJA I[IOJIy4deHUS
HEeOUMIIEeHHOTO BelleCcTBa. [IpooykT oUuMmAaJImC TIOMOUIBI0 KoX Ha
cumkaresyie, »SJOUPYA I'paIMeHTOM I'eKCaH:»sTUjaleTaT IJSa I[IOJIYYeHUH
8-0poM—4-MeTmJI- 6— (MeTUIICYJIEQOHMJI) crinpo [1, 4—-6eH30KCcas3uH-2,1"-
UuKJonponaH] -3 (4H) —-oHa B BUIOe IOJyTBepnoro BemecTtBa (0,286 1,
96%) . XXMC paccumTaHo mjasg Ci2HizBrNO4S (M+H)*: m/z=346,1 u 348,1;
HanpeHo: 346,1, 348,1.
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Cranmns 5. 4-metnn-8-{6-merui-1-[ (4-mMeTHIdeHnII) CYJIEQOHMUII] ~
7/7-0oKCco-6,7-aurunpo-1H-nuppoJio[2,3-C ] IupuauH—4-mujl} —6-
(MeTniiCcyJbQoHMII) crinpo [1 ,4-6eHs30kcasmuH~-2,1 " —-nukionponad] -3 (4H) -

OH

8-0OpoM—4-MeTuJI-6— (MeTUIICYJILQOHMII) Ccrinpo [1, 4—-0eH30KCa3MH—
2,1 '"-uukjgonponaH] -3 (4H) -ow (260 w™mr, 0,75 MMOJNB) ¥ 6-MeTUJI-1-
[ (d—-MeTHndenwn) cyJabponmi] -4-(4,4,5, 5—-rerpamerni-1, 3, 2—
nuokcabopoJiaHn—-2-wi) -1, 6—ourunpo-"7H-nuppoJo [2, 3—C] IupunuH—"7-0H
(390 ™mr, 0,90 wMmoJp) pacTBOpMIM B 1,4-nmokcaHe (40 wia) cC
dTopunom 1nezma (300 mMr, 2 MmMoJib) B Bome (10 MJI) M peakKUMOHHY
CMeChb IJel'a3upoBalin as30ToM. JofaBjdaiM KaTraluszaTop 4- (ou-rper-—
oyrunbocdmHo) —N, N-IuMe TUJIaHUIIMH- OUXJopnailldaoun (2:1) (200 ™M,
0,2 MMOJIB), I»Oera3MpoBaiM as30TOM M pPeaKLMOHHYK CMeChb HarpeBaJllu
no 100°C B TedueHMe 2 UYacoB. Peakuuo OXJlaxmajau OO KT U
pacrnpenenanm MeXIy STUJIalleTaTOM u BONOM. OBbenmHeHHBMN
OpTraHMUYeCKMM CJIOM IIPOMEBAJIM HACHIMEHHHEM PacTBOPOM XJIOpMIa HaTPUAL
n cymmau Han MgSOs4, OUIBTPOBAJIM M ylHapuBaJM »OJS I[IOJIYYeHUA
HEOUMIIEHHOT'O  BelecTBa. [MponyxkT ouMmaguM ¢ noMomprn KOX Ha
cuImMkarejie, DSJIIOMPYA I'palMeHTOM I'eKCcaH:>TujaleTaT IJA IIOJIy4YeHUA
d-MeTmJI-8-{6-MeTuJI-1- [ (4-MeTHJIQeHWII) CYJILQOHMII] - /-0KCO—-6, 71—
ourmuopo-1H-niuppoJio [2, 3-c]lnupunnH—4-mj} —6-

(MeTuIICYyJIbOOHMI) criupo [1, 4-BeHz30KkCca3uH—-2, 1 ' —uukJonponaH] -3 (4H) -
OHa B BUIe TBepmoro ocratrka (0,27 1, 63%). XXMC paccumMTaHO IJ4d
C27H26N307S2 (M+H)*: m/z=568,1; HalmeHo:568,1.

Cranmus 6. 4-MeTuii-8- (6-MeTuji—7-0KCO-6, 7—aurunpo-1H-
nuppoJio [ 2, 3-c ] nupunmH-4-mj) -6 - (MeTujcyJibQoHmyI) ciupo [1 ,4-
6eHsokcasmuH-2,1 "' -1mukisonponas] -3 (4H) —oH

1,0 M rMOpoKCHI HaTpud B BoOe (2 MJI, 2 MMOJIb) HODaBJIAIMU K
pacrBOopy 4-MeTmii-8-{6-MeTmii—-1-[ (d-MeTuIIdeHWII) CYyJIbOOHWMII] = 7/—0OKCO—

6, /T-ournnpo-1H-nvppoJio [2, 3—c] oupunonH—-4-mj} —6-
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(MeTuIICYyJIbQOHMII) criupo [1, 4-BeHz30KkCca3uH—2, 1 ' —nukJonponaH] -3 (4H) -
OHa B BTaHoJe (6 M) . Peakumio nepememvBaiu npu 80°C B TeueHue 2
4, 3aTeM oxXJaxnalu no KT. IlpooaykT ouumanu 06e3 o00paboTKu C
IIOMOIEBI0 IIpelapaTUBHOM BOXX C npuMeHeHMeM KOJIOHKM C-19, »simoupy4d
C TI'palMeHTOM Bola:aleTOHUTPW, 3abybepensMm 1o pH 10 a4
[IOJIyUeHMAa YyKas3aHHOTO B 3al0JIOBKe COeOMHEeHMA B Buie 0eJioro
aMopdHOTO TBepmoro BemecTBa (0,12 T, 39%). 1H 4MP (500 MIu,
IMCO-ds) o 12,09 (¢, 1H), 7,62 (m, J=2,1 Tu, 1H), 7,60 (m,
Jg=2,1 ru, 1H), 7,30 (m, J=2,8 TIu, 1H), 7,25 (c, 1H), 6,14 (g,
Jg=2,8 Tu, 1H), 3,54 (¢, 3H), 3,42 (c, 3H), 3,29 (¢, 3H), 1,32-
1,25 (m, 2H), 1,16-1,10 (M, 2H). XXMC paccumTaHo g C20H20N3053
(M+H)*: m/z=414,1; uHanmeno:414,1.

Mpumep 64. 8'-(6-MeTwJI—-7/-0KCO-6, /T—-ourmuopo-1H-nimppoJio[2, 3-
clmmpunmHe-4-mi) -6 ' - (MmeTuicynsoouHun) —-1"', 4 ' -ourmopo-3'H-
CIOMpOo [LMKJIOTeKCaH—-1, 2'—-XMHOKCaJMH] -3 ' -0oH

0
H
o N s

Iz

N\
N
H

CoenmnHeHne Illpumepa 64 CHMHTe3UpOBaJM B COOTBETCTBUM C
SKCIEePUMEHTAJIbHOY MeTOOMUKOM, AHAJIOTMYHOM  MCIIOJIL30BAHHOW  IJIA
CUHTe3a coenuHeHusa IlpuMmepa 58 ¢ 1nojlyyeHMeM YKa3aHHOTO B
3aTr0JIOBKE CcOoeIMHeHMs B BuIOe 0eJJoTo aMOpP@HOT'O TBEepIOI'O BeMecTBa
(5 Mmr, 10%). XX-MC nampmeno (M+H)+=441,2.

[IpuMeprl 65-66.

CoenvHeHuda llpuMepOoB 65-66 UM BKCIEepMMeHTAaJIbHEE IIPOLelypPEHL,
VCIIOJIb3YEeMEle IJIS UMX [IOOTOTOBKM, MIJIOXeHHE B Tabiauua 10 Hmxe.

Tabamua 10
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IIp. Crnnoco®
HasBaHMe R1 R2 R3
Ne CUHTEeS3a

8- (6—-MeTMII-7-0KCO—-6, 7—

murunpo-1H-nmpasono[3,4- 3

clnupmunouH—4-ui) —6-— [» Ip. M.
- H

(MeTuncynbbonms) coupo[1l, 4 57, 26

65

1 2
—-BeH30KCasMH-2,1"- Rl m R? B34ATH BMecCTe

umurJonponas] -3 (4H) —oH

4-MmeTnII-8- (6—-MeTHII—-7—
oKco—-6, 7-ourunpo-1H-

p. Ne.
57, 26, 8

mupasoto[3, 4—c]lnupuaomu—4-— [%’

66 ni) —6- -5 CHs—

(MeTUmIICYJIIBGOHMI) criMpo [1, 4
¢ p ! Rl 1 R?2 B34TH BMecCTe

-BeH30KCaA3UH-2,1"'-

uurJonponan] -3 (4H) —oH

Ipumep 67. 2-msonponmi—-N, N-gumMeTnsi—-8- (6-MeTuJI—-/-0KCo—-6, /-
ourunpo-1H-nouppoJio [2, 3—c]nupuiuu—4-ui) —-3-okco-3, 4-ournopo—2H-

1, 4-6eHB30KCa3UH-6-CyJIbQoHaAMNI

(@)
o N \\s\’/o
N_
0 /
N N
H
O

Cragmsa 1. 4-runpoxcu-N,N-gumernyi—3-HUTPOOEH3O0JICYJIEQOHAMMUL

O
_0
ON 57
T
HO /
2,0 M IuMmermygammua B TI'® (0,2 wju, 0,4 wmvmoJib) »DoOaBJAIM K
cMecr 4-TUIOPOKCU-3—-HUTPOOEeH30JICYJIbOoHMII xJjopupma (100 wmr, 0,4
MMOJIb) (Matrix N xar. 084425) m 4-N,N-guMeTwmJlaMMHOOMpuIMHa (50

Mr, 0,4 MMOJIB) B TeTparunpodypaHe (5 ) IpK KOMHAaTHOM



136

TeMllepaType. PeakUMOHHYK CMeChb IllepeMellMBalJlM B TeueHMe HOouW,
3aTeM paclhpeleliayi Mexny sTuialeratroM M 1 H HCl. OOBelMHeHHEE
OpTraHNUeCKMe CJIOM  [POMEEBAJIM  HAaCHIEHHBEM pPacTBOPOM  XJiOpuUIOa
HaTpusa, cymmar Han MgSQOs, QuiabTpoBajM, M ylhapMbBaliM C IIOJIYUYeHMeM
HEOUMIeHHOTO 4-TuapokKCU—N, N-IUMeTHJI-3-HUTPOOEeH30JICYJIbQOHaM/Oa B
BUIOEe TEBepmoTro BemecTBa (90 wMr, 90%). XXMC paccuMTaHO IJIA
CgH11N205S (M+H)*: m/z=247,1; HanmeHo= 247,0.

Crammusa 2. 3-6bpom-4-runpoxcu—-N, N-gumeTmii—5-

HUTPOBEH30JICYJIBEDOHAMIUL

HO
Br

Bpom (10 wmrJ, 0,2 MMOJIB) LOOaBJANM K pacTBoOpyY 4-TUOPOKCU-—
N, N-oyMe TrII- 3—-HUTPOOEH30JICYJIEQOHaMMTa (50 wMr, 0,2 MMOJB) B
YKCYCHOM KMCJIOTe (2 MJI) M XJopuia xejgeza (7 mr, 0,04 MMOJIL) B
Bonme (0,5 MJI) HOpM KOMHATHOWM TeMllepaType. Peaklui IIepeMellMBaJld B
TedeHMe HOUM IIpM KOMHATHOM TeMIepaType, 3aTeM paclOpenesisain
MeXnoy Ha CHI&e HHEIM NaHCOs3 n STUJIalleTaTOM. OBBeIMHEHHEE
OpTraHNUeCKMe CJIOM  [POMEEBAJIM  HaCHIEHHBM pPacTBOPOM  XJIOpUIOa
HaTpusa, cymman Han MgSOs, OUIIBTpORaANM, U yiIapuUBallM C IIOJIYUYEeHUEM
HEOUMIeHHOT'O 3-0poM-4-TUOPOKCU—N, N-ouMe TmuiI—5-
HUTpoOeH30JIcyJiIbdoHavmna (60 mr, 80%) B BMUIOe TBepOOT'O aMOpPOHOTO
BemecTBa. XXMC paccumTaHo nOjasg CgHioBrN20sS (M+H)*: m/z=325,1,
327,1; Haumpmeno= 324,9, 326,9.

Crammusa 3. 3-amMmHO-5-6poM—4 -Tunpoxcu—-N, N-

OUMETHUIIOCH? OJICYJIBPOHaAMIT]

(@)
.0
H,N 5
N_
HO /
Br
Hukess PeHes (25 wMr) pofaBJdaiM K pacTBopy 3—-0OpoM-4-
TUnpokcu—N, N-OuMe TUII- 5—HUTPpOoBeH30JICYJIEQOHaMUTa (50 MI, 0,2

MMOJIL) B 5STaHoJie (5 M) B medKepe Ilappa. CMech IeTra3upoBaM
a30ToOM M BaloJIHAIM BomopomoM npu 30 odyHT/KB. moiM. CMechb

BCTPAXVEAJIN B TeueHVe 2 u, (]_)I/IJ'H:: Tporaln, n YIlapnBaJin C
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[IOJIyYEeHNEM HEOUMIIEHHOT'O 3—amMmMHO-5-0poM—4-Tunporcu—-N, N—-
OuMe TUIJIOeH30JICYJIEQOHaMMIOIa B BuIe xeJiroro Macja (40 wmr, 90%).
KXMC paccumTaHo mijua  CgHi2BrN203S (M+H) *: m/z=295,1, 297,1;
Hampmeno= 295,0, 297,0.

Cragmusa 4. 2-musonpornnyi-N,N-aumerun-8-(6-mernji-7-okKkco-6,7~-
ouruapo-l1H-nuppoJtio[2 ,3-c]oupunmuH—-4-uj) -3-oxKkco-3 ,4-aurunpo-2H-
1,4-6eH30KCcaBsmMH-6~-CYJIbQOHAMIUI

Vcriosnb3ys CHOCOBH, aHaJIOTMUHEE YCJIOBMAM B IlpuMmepe 9, HO
MCIIOJIb3Y A 3—amMmHO-5-0poM—4-Tunporcu—-N, N-
ouMe TuJIOeH30JICyJIboHaMmuno wm3 CTraguu 3, IOJIyUanT HeOUMIleHHEBM
NpOOyKT. IponyKT ouumagy C TIIOMOmMb IpenapaTuBHOM BOXX cC
IpYMeHeHVEeM KOJIOHKU c-18, BIIOUPY 9 c TpaleHTOM
BOIa:alleTOHUTPWII, 3abydepeHHsM 1o pH 10 Cc mojlydyeHMeM yKaz3aHHOTO
B 3aT'0JIOBKe COeIOMHEeHMS B BuIe 0eJJoro aMopdHOTO TBEepPIOTO
BemecTea (4 wmr, 40%). XXMC paccumrasHo npjasa CziHzsNgiOsS (M+H) *:
m/z=445,1; HalmenHo= 445,2. 1H AMP (300 MI'm, IMCO-ds) O 12,1
(c,1H), 7,35 (¢, 1H), 7,29 (m, J=2,8 Tu, 1H), 7,22 (M, 1H),
7,11 (m, 1H), 6,16 (m, J=2,7 Tu, 1H), 4,4 (m,1H), 3,54 (c, 3H),
2,62 (¢, 3H), 2,48 (c, 3H), 2,3-2,2 (m,1H), 0,80 (mm, 6H).

Mpumep 75. 2,2,4-TpuMeTUII-8- (6-MeTWUJI-/—-0KCO—-6, /-OUTUOPO—
1H-muppoJso [2, 3-c]loupunui-4-mi) —6—- (MeTuincyasdorm) —2H-1, 4-

BeHzsokcasmMH-3 (4H) —oH

Cragmuss 1. 4- (MeTHJITIO) QeHOJI

o

HO
4-MmepranrTodpenosn (0,5 ©, 4 mmosuwr) (Aldrich, xar. N 559938-
5) pacTeBOpAIM B alleToOHE (10,0 wMy), BarTeM poBaBJA4IM KaJiUMi

kapbounar (0,684 1o, 4,95 wMmoss) u MmomMeTaH (0,396 wmua, 4,95

MMOJIB ) . PeakUMOHHYO CMeCH InepeMellBajlll Ipm KOMHAaTHOM
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TeMIIepaType B TeueHNre 2 u, paszbaBJgaamn STUJIALIETATOM U
bunpTpoBasM. OpPTraHMUEeCKMM CJIOM KOHIEeHTPUMPOBaJIM In vacuo JA
[IOJIYUYeHUd XeJITOT'O Macja. IlponoykT ouumalam ¢ I»ooMoumepiln KoOX Ha
cumkarese, DITOUPY 4 c IpalueHTOM TeKCcaH: sTUIaneTaT c
nojydyeHueM 4- (MeTuJITHO) deHoJia B BHMIOE IMPO3padHOT'O Macjla, KOoTopoe
KpUCTAaJINIM30Ba M nOpu HacemeHuu (0,55 1, 80%).

Cranmus 2. 4-(MeTHICYJIBEQOHIUII) QeHOJI

(@]
\
\S\/
N\
JOA
HO
[Mopumsamm pobaBjasaian oxkcoH (0,99 1, 6,5 MMOJB) (Aldrich,
kaT. N22803-6) Kk pacTBopy 4- (MeTmaTuo)dpenosa (0,50 o, 3,2

MMOJIL) B STaHoJe (10,0 w™ia) wm Bome (10,0 ™M) OpM KOMHATHOM
TeMIlepaType. PeaKIMOHHYI CMeCh IIepeMellMBaJM B TeueHue 18 4,
3aTeM pacopeneyldalM Mexoy STujlalleTaToM M BodoM. OO0bedMHeHHHe
opraHnuecKue CJIOM  I[POMEBAJIM  HACHIMEeHHHM PacTBOPOM  XJopHuIa

HaTpn4a, CynmJivM Han Cyﬂb(l)aTOM MaT'HMA, W YyllapuMBaJlll in vacuo c

[IOJIYUEeHMEM 4- (MeTUJICYJIEQOHMII) peHoJIa B BUIE IIOJIYTBEPLOOTO
pemecTra (0,60 1, 96%). XXMC paccuumTaHo njasga C7H903S (M+H)*:

m/z=173,0; Halkmeno: 173,0.

Cragmusa 3. 4-(MeTUJICYJIbEQOHMUII) —2~HUTPOPEHOII

AzoTHYIL0O KMcJgoTy (0,1 ™M, 3 MMOJB) IJoOaBJILAIM K CcMecu 4-
(MeTmIICYyJIbOOHMII) beHoJia (0,5 1, 3 MMOJB) B YKCYCHOM KMucJoTe (9
MJI) TIPM KOMHATHOM TeMlepaType. CMech HaTpeBalu no 80°C B
TeyeHrMe 3 U, 3aTeM OXJaxOalM OO KOMHATHOM TeMIepaTypH u
pacrnpenesaam MeXnay 2TUJIIalleTaTOM u BOIOOM. O6BbeIVHEHHEIE
oOpTraHM4YecKue CJIOM TPOMHEBAJM  HACHIEHHHM pPacTBOPOM  XJiopuIa
HaTpusa, cymuian Han MgSOs, (MIBTPORANIM U yHapMBaJM IJIS IIOJIyUYeHUA
HEOUMINEHHOTO MNPOOYKTAa. [IPOOYyKT KPUCTAJJIM30BaJM M3 >3TUIIalleTaTa C
nojiyyeHveMm  4- (MeTuJICYyJIbOOHWII) —2—HUTpOodeHOoJIla B BUIE OJenoHO—
XKeJITOTO TBeploro BemecTtBa (0,59 1, 100%). XXMC paccumMTaHO MOJiA

C7HsNOsS (M+H)+*: m/z=218,1; Halmeno: 218,0.
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Cranmns 4. Z2-6poM—4- (MeTHJICYJIEQOHMUII) —6—HUTPOPEHOII

Bpom (0,41 1, 2,6 MMOJB) B YKCYCHOM KucjJore (5 wi)
noBaBJgaIM K pacTBopy 4- (MeTuJICyJIbQOHWI) -2-HUTpodeHosa (0,63 1,
2 MMOJIb) B YKCYCHOM kKucjoTe (20 M) UM xJopuma xeJjeza (0,08 1,
0,5 wMMmoOJIB) B BOIe (0,3 wMJ) 1[OIpPpM KOMHATHOM TeMIepaType U
IOJIYUEeHHYI0 CMeCh IIepeMellMBaliM B TeueHMe 4 u. JJaHHYI CMeCh 3aTeM
pazbariasiau Bomou (70 M), oGopMMPYsS CYCIHeH3MoD. TBepObHe BelecTBa
cobupal, MOPOMHBAaJIM BOOOM M CYNMIM C TI[oJydeHueM 2-0pomM—4-
(MeTUJICYyJIbOOHMII) —6—HUTPpOdeHoJla B BUIOe IIOoUTM OeJlorlo IIopolKa
(0,75 MT, 80%) . EKXMC paccumTaHo oJjidg C7H7BrNOsS (M+H) *:
m/z=295,9, 297,9; uHanhmeno: 296,0, 298,0.

Cranmns 5. Z2-aMMHO-6-6poM—4— (MeTHJICYJIEQOHMII) QEHOII

HoN O\\s’o

2 \

HO

Br

2-0poM—-4- (MeTUJICYJIBEGQOHUII) —6—HUTPOOEeHOI (0,20 T, 0,64
MMOJIb) PacTBOPAJIM B 5TaHojye (7,0 M, 120 MMOJB), Iera3upoBalix
asoToM, U podaBJaIM HUKeJIb PeHesg (75 Mr). PeaKUMOHHYID CMeCh
IepeMemyBaJmM B aTMochepe Bomopoma B TeueHMe 2 u., CMechb

IOTeKaHTMpORaJln oT TBepPOBIX BellleCTB u YilapmBaJii in vacuo C

[IOJIYUEeHUEM 2—-aMMHO-6—-0poM—4—- (MeTUJICYJIEQOHMII) QeHoJla B BUIE
TBepnoro amMopdHOTO BemecTea (0,19 1, 95%). XXMC paccumuTaHO IJId

C7HsBrNOsS (M+H)*: m/z=266,1, 268,1; HalmeHo: 266,0, 268,0.
Cranmsda 6. 8-6bpomMm-2 ,2-naumMeTuii- 6~ (MeTuJICyJibQOoHMI) ~2H-1 , 4~

bensokcasmuH-3 (4H) —oH

H Q. 0
OxN S
; (@) ;
Br

2-0pOM-2-MeTUJI-IIPOIIaHOMJI  OpoMUO (0,41  w, 3,4 MMOJIEB)
(Aldrich, xar. WM252271) w™MenjeHHO »no®aBJAJM K PaCTBOPY 2-aMUHO-

6-0OpoM—4 - (MeTUJICYJIE QOHMII) deHOoJIa (0,75 T, 2,8 MMOJIb ) B
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aneToHuTpmiie (49,7 wia) wm kapboHaTra Kajmudg (1,6 1, 11 MMOJB) B

Bome (16 wmj) mOpu KT. PeaklUMio IIepeMellMBaJiM B TedeHue 1 U u

HarpepaJu no 80°C B MacjgHoM ©OaHe IJd LMKIM3aLUM. PeaKIMOHHY
CMeChb HarpepaJiM B TeudueHMe 18 u ¥ oxJjaxnmajayM OO KT. Peakuuwo
pacnpenenanm MeXxnoy BTUIIALleTaTOM " BONOM. OBbenMHeHHBN
OpTraHMUYeCKMM  CJIOM I[POMHEEBAJIM  HACHIEHHHM PacTBOPOM  XJIopuUIa
HaTpMUsa, CYIMJIM Hal CcyJbdaToM MaTHMA UM ylapMBaJM OJS IIOJyUYeHUSA
TeMHOT'O MacJa. llpomnykT ouMmaauc noMomesin KOX Ha cuamkarese
IIOVPY S TpPaIMeHTOM TeKCaH:»®TuJlalleTaTOJA I[IoJIydeHusa 8-0poM-2,2-
OMMEeTUJI- 6— (MeTUJICyJbpoHMII) —2H-1, 4-6eHB0oKkca3uH-3 (4H) -oHa B BUIe
TBepmoro BemecTBa (0,84 r, 89%). XXMC paccumrTaHo nyusa Ci11Hi13BrNO4S
(M+H)*: m/z=334,1, 336,1; naigeno: 334,0, 336,0.

Cranmns 7. 8-6pom-2,2,4-TpuMeTnii-6—- (METUIICYJIBQOHNIT) —~2H-1 ,4~
beHzoxkcasmuH-3 (4H) —oH

| O. .0
OxN S<
13
Br

T'mvppun "Hatpua (0,12 ©, 2,9 MMOJb) HDOOABJIAIM K pacTBOpPY 8-
BpoM—2, 2-OUMEeTUJI- 6— (MeTuJICyJIbboHuI) —2H-1, 4-0eHz30KkCca3mH—-3 (4H) —
oHa (0,82 1, 2,4 wmvmoss) B N,N-mgumeruadpopmamvmme (23,4 ™M) B
aTMochepe as30Ta HOpM KT. Peakluupo IepeMelMpalM B TedeHre 30 MHUHYT
u no00aBJILIN MeTUJIVOOMN I (0,30 MJI, 4,9 MMOJIB ) . IlocJie
[IepeMellMBaHusa B TedeHre 1 U peaKUMOHHYK CMeCh paclpenessalu
MeXnoy — STujalleTaToM UM BOIOM. OpraHMYeCcKUM  CJIOM  IIPOMHBAJIU
HACHIMEHHEIM pPacTBOPOM XJIOpMIOa HaTpud, CyIuJIM Hal CcyJbbaToM
MarHMg ¥ yhoapuBaJgu OJ4  [DOJYyUYeHUd 8-0pomM—-2, 2, 4—-TprUMe TUJI- 6—
(MeTuCcynbdoHMI) —2H-1, 4-6eHz30kca3mMH—-3 (4H) ~-oHa B BUIe TBEPIOTO
ocratrka (0,83 1, 97%). XXMC paccumTaHo 1mjda Ci2H1sBrNO4S (M+H) *:
m/z=348,1, 350,1; Hamnmeno: 348,0, 350,0.

Cranmns 8. 2,2,4-tpumeTnyi-8- (6-meTmyi—-7/-okco-6,7-nuruapo-1H-
nuppoJio [ 2, 3-c ] nupuamH-4-mj) —6—- (MeTujacyJibQoHmsi) ~2H-1 ,4-
bensokcasmuH-3 (4H) —oH

Vlcriosib3yd CIHIOCOOH, aHaJIOTMUHBe YCJoBMAM B IlpuMmepe 9, HO
MCIIOJIE3Y A 8-06poM—2, 2, 4—-TpUMETUJI- 06— (MeTUJICYJIbGOHMII) —2H-1, 4-

BeHzokcasmH-3 (4H)-oH M3 CTaguu 7, [DOJydalT HEOUMIEHHHM IPOOYKT.
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[IpoOyKT OuMmadXM C I[IOMOMmBI IIpelapaTUBHOM BOXX ¢ OpMMeHeHMEM
KOJIOHKU Cc-18, DIIOUPY 4 C IpaIleHTOM BOIa:alle TOHUTPWUII,
3abydpeperHeM no pH 10 ¢ [OoOJyueHMeM VYKa3aHHOTO B 3arO0JIOBKe
CoenOMHeHrS B BuIe 0OeJloro aMOpQHOT'O TBeplOoTl'O BelmecTBa (25 wMr,
30%) . XXMC  paccumTaHo  mjsg  CzoH22N305S (M+H) *: m/z=416,1;
Hatimeno416,1. 'H AMP (300 MI'u, HOMCO-d6) & 12,11 (c, 1H), 7,63
(g, J=1,7 I, 1H), 7,59 (@m, J=1,9 I, 1H), 7,30 (m, J=2,7 Tu,
2"H), 6,15 (m, J=2,1 Tw, 1H), 3,56 (c, 3H), 3,40 (c, 3H), 3,28
(c, 3H), 1,38 (c, ©H).

[lpumep 76. 6-— (3TUICYJIbLQOHMII) -2, 2, 4i—-TpuMeTUJI-8— (6—-MeTHJI—7-
OKCO—-6, /T-nurunpo-1H-nmuppoJio [2, 3-c]lmupunua—-4-wmi) -2H-1, 4-

BHenzoxkcasmMH-3 (4H) —oH

I 0.0
O._N S
; O
/N N
o) H
Cranmusa 1. 8-6poM-6- (5THiICYJIBEQOHMII) =2 , 2 -~ auMeTnji~2H-1 , 4~

beHsokcasmnMH-3 (4H) —oH

Kaptbonat kajgma (200 mr, 1 MMoJib) »OoB0aBJAIM K pPacTBOPY 2-
aMMHO-6-0poM—4- (aTuiICyJbQoHMII) deHoJia (180 wmr, 0,64 wMMOJB) U3
IIpuMmepa 51, Crammga 5, B aLeTOHUTPMIIE (2 MJI) U STUIJIOBHM CJIOXHBI

20up 2-0poM-2-MeTHUJINPONaHOBOM KUCJIOTH (520 wMrm, 2,7 MMOJB).

PeakKIIMOHHYI CMeCh HaTrpeBagu mo 80°C B TeueHue 3  UacCOB.
PeakKlMOHHYK CMeChb OQMIBTPOBANM, VYIapMBaJM M OUMMAaJXM C [IOMOILI0
KOX Ha cuamkarese, SIIIOMPY S T'paIMeHTOM T'eKCaH:sTujalleTaT C
[1oJIy4JdeHreM 8—-0poM—6- (3TUIICYJIEQOHWII) -2, 2—-ouMeTmJi—-2H-1, 4-
OeH30KCa3MH-3 (4H)-OoHa B BuUIOe 0OeJIOT'O TBepnoI'o BemecTBa (124 wmr,
54%) . XKXMC paccuuTaHo njasg Ci2HisBrNOsS (M+H)*: m/z=348,1, 350,1;
HapgeHo:347,8, 349,9.

Cranmusa 2. 8-6poM-6- (sTuiCcyJjiedoHmn) 2,2 ,4-TpuMmeTni-2H-1,4~-
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beHnsokcasmuH-3 (4H) —oH

I 0.0
O._N S_-
; O ;
Br

T'mnpun HaTpua B MMHepaJlbHOM Macje (19 wmr, 0,78 MMOJIB)
noBaBJIAgIM K CMecu 8-0poM-6- (3TUICYIbQOHMI) -2, 2—-auMeTmJi-2H-1, 4~
BeH30kca3mMH-3 (4H) —oHa (180 MI, 0,52 MMOJIB ) B N, N-
nuMeTrabopMmamune (30 wmia) mnpu 0 °C. Peakluo IepeMemuBald B
TedveHre 20 MMH M »JoOaBiIgiaM MeTuJmonmmn (39MkJi, 0,62 MMOJIB) M
IepeMellMBaJiMu B TedeHMe 30 MMH. Opu KT. Peakumwo racuim MeOH u
pacrnpenesanm MeXIy BOIOM 7 STUIIALleTaTOM. OBBbeIMHEeHHEN
OpTaHUUECKUM  CJIO¥ TIPOMHBAJIM  HACHMEHHEM pPacTBOPOM  XJIopUIa

HaTpusg, Cymiar Hal MgS0s, OMIBTPOBAJIM M YIIAPUBAJIM IJIS IIOJIYUYEHMS

HEOUMIIEHHOT'O 8-6poM—6- (3TUICYJNIEOOHMII) =2, 2, d—-TpuMeTni—-2H-1, 4-
BeHnszsokcasmH-3 (4H) —oHa B BUIE I[1eHEl (280 MI', 96%) . KXMC
PacCcuMTaHo OJIs C13H17BrNO4S (M+H) *: m/z=362,0, 364,0;

HanneHo:362,0, 364,0.
Cranmusa 3. 6- (sTniicysneQoHMII) -2 ,2 , 4-TpuMeTujI-8—{ 6 -MeTnji—1 -
[ (4-MeTnipeHmII) CyJIbQOHMII] —7-0KCO0-6, /- auruapo-1H-nuppoJio[ 2,3~

cloupunma-4-mun}-2H-1,4-6eH30KCcasuH-3 (4H) —oH

8-0OpoM—-6- (TMJICYyIbOOHUI) -2, 2, d—-TpuMeTnn-2H-1, 4-
BeHszokcasmMH-3 (4H) —oH (200 w™MrT, 0,6 MMOJIb) n  o-MeTmyI—-1-[ (4-
MeTuIdeHM) cyabboumn] —-4-(4,4,5, 5-terpameTmi-1, 3, 2-
nruokcabopoJiaHn—-2-wi) -1, 6—ourunpo—"7/H-nnppoJio [2, 3—C ] IupuouH—"7-0H
(280 w™mr, 0,66 wMMOJB) pacTBOpMIM B 1,4-nmokcaHe (30 ™) cC
dTopunom ueszmsa (200 M, 2 MMOJIBE) B BOoIe (10 M) M Oera3upoBalu
as0TOM. HobaBianu KaTajanu3aTop 4- (ou—-Tper-0yTUIGOCOMHO ) —N, N—-

OVIMe TUJIaHUJIMHAOMXJIOPIlajljla i (2:1) (100 MI, 0,2 MMOJIb ) ,

merasupoBajiM N2 ¥ PeaKIMOHHYID CMecCh HarpepaJu mo 100°C B TeueHue
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2 4. Peakummo oOxJlaXmajauM OO KT, pas30aBJi4iaM >STUlaleTaToM U
IIPOMEIBAJIM BOIOM, HAaCHIIEHHEM PacTBOPOM XJIOpMIa HATPUSA U CYIWUIIHU
Hanm MgSOsq, 3aTeM QUILTPOBaJIM M YyIapMBaJuM OJA  [IOJIy4eHUd
HEeOUMIEeHHOT'O BemecTBa. [TponykT ouMmaJmC IIOMOIIBLIO KoX Ha
cuIMkKaresie, SJIIOMPYA TPagMeHTOM I'eKCaH:>3TujaleTaT OJA IIOJy4YeHUA
6— (3TUIICYJIbOOHUII) -2, 2, 4—TpuMe TUJI-8—{ 6—-MeTuia-1-[ (4-
MeTUIQeHUII) CyJIbQOHMII] - 7-0KCO—-6, /T-nuruapo-1H-nuppoJio [2, 3-
clompuomuHa-4-un}-2H-1, 4-6eHs0okcas3muH—-3 (4H)-oHa B BuUIOe TBEPOOIO
aMopdHOTO BelleCcTBa (200 MI, 60%) . EKXMC paccumMTaHo oJjig
C28H30N307S2 (M+H)*: m/z=584,1; HalmeHo:584,2.

Cranmus 4. 6- (aTHiCcyneQoHMII) -2 ,2 ,4-TpuMeTHuJI-8~ (6 - MeTuja—7 -
oxkco-6,7-nurunpo-1H-nnuppoJio[2,3~-c]oupuamnmH-4-mnna) -2H-1 ,4~-
beHsokcasmuH-3 (4H) —oH

1,0 M rmopokcun HaTpudga B Bome (1 mi, 1 MMOJIB) HODaBJAIU K

[IOJIy4YeHHOMY pacTBoOpyY 6— (3TUICYJILQOHWII) =2, 2, 4—TpumMeTuI-8— { 6—
MeTmII—-1- [ (4-MeTuJIQeHWII) CYyJIbOOHUII] —7-0KCO—6, /T-nuruapo-1H-

nuppoJio [2, 3—c]lnupunuua-4-mi}-2H-1, 4-6eH30okcasmH—-3 (4H) —oHa B
sTaHosie (4 w™i) . Peaxkumio HnepeMemvBaju npu 80°C B TeueHue 2 U,

oxXJlaxmaj¥M IO KT M OouMma X C IIOMOUmbI IIpelapaTMBHOM B3IXX, 06e3
BHIIEJIEHMSA OPOIOYKTa peakKlUUM C IIpMMeHeHMeM KOJIOHKM C-18, »imupysa
C TI'palMeHTOM Bola:aleTOHUTPWI, 3abybepensMm 1o pH 10 a4
[IOJIy4YeHMa YKas3aHHOTO B 3al'0JIOBKe COeIMHEeHMA B Buae O0eJIoTo
aMopdHOTO TBepmoro BemecTBa (110 mMr, 50%). H GMP (300 MIw,
IMCco-ds) o 12,12 (¢, 1H), 7,58 (m, J=1,9 Tu, 1H), 7,52 (m,
Jg=2,0 ™1, 1H), 7,30 (m, J=2,6 Tw, 2H), 6,13 (m, J=2,1 Tu, 1H),
3,56 (¢, 3H), 3,39 (¢, 3H), 3,34 (xB, J=7,4 Tu, 2H), 1,38 (c,
eH), 1,14 (v, J=7,3 Tu, 3H). XXMC paccumTaHo njasa C21H24N30s5S
(M+H) *: m/z=430,1; Haltmeno:430,1.

[IpuMeprl 68-83.

CoenvHeHuda llpuMepoB 68-83 M BKCIepMMeHTAaJIbHEE [IPOLelyPEH,
WCIOJIb3yEeMEe IJIS VX HNOOTOTOBKM, M3JIOXeHH B Tabmauua 11 HMxe.

Tabamua 11
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Ip.

Ne

HasBaHUue

R1

R2

R3

RS

Crnnoco6

CHMHTE3a

68

2-msonponmi-N-MmeTu— 8- (6—
MeTuJI—-7-0KCO—-6, 7T-IUTUOPO—
1H-nupposo[2,3-cloupunomtu—
4-yi)-3-okco-3,4-ouruopo-
2H-1,4-6eH30KCa3MH—6—

cyJibdoHaMmnO

n30—

pon

Ip. W 67

69

N,N,2,2,4-neHTamMeTnji—8—
(6-mMeTusi-7-okco—-6, 7—
murunpo-1lH-nupposo[2, 3—
clnupunouHa—4-ui) —-3-oKco-
3,4-murunpo—-2H-1,4-

OeH30KCcas3MH—6-CcyJbhoHaMM I

CHsz-

CHs-

CHs—

Mp. Ne.
67, 8

70

N,N,2,2-TerpamMeTmii— 8- (6—
MeTuJI—-7-0KCO—6, 71-OUTUOPO—
1H-nupposio[2,3-cloupuiomuH—
4-mm)-3-okco-3,4-OUTUIpo-—
2H-1,4-BeHB30KCa3MH—6—

cyJibboHaMmg

CHs-

CHs-

Ip. N 67

71

2-msonponmi-N,N, 4-
TpuMeTUJI-8— (6-—Me Tnji—"7-
okco—-6, 7-ourugpo-1H-
nuppodio[2, 3-clnupuouH-4-
mi1) —3-okco—-3, 4-OUTnUIpo-
2H-1,4-6eH30KCa3MH—6—

cyJibdoHaMmnO

pon

CHs—

Ip. Ne.
67, 8

72

2, 2-muMmeTmii— 8- (6-MeTUI—"7 -
oKco—-6, 7-ourugpo-1H-
nuppodio[2, 3-clnupuouH—4-—
wi) —6- (nunepunomuua—1-
wicyaboonmi) —2H-1, 4-

HeHz0KcasmMH-3 (4H) -oH

CHsz-

CHz-

o)

> 77

Ip. N 67




145

73

2,2,4-tpumeTmii—8- (6—
MeTuJI—-7-0KCO—6, 71T-OIUTUIOPO—
1H-nupposio[2,3-cloupunomuHu—
4-m31) —6- (DunepuomMH-1-
wicyaboonm) —2H-1, 4-

BeHsoKcasmMH-3 (4H) -oH

CHsz-

CHs-

CHs—-

o. 0

nqu{:j

Ip. Ne.
67, 8

74

N-msonponmia-2, 2—OuMe THUII—
8- (6—-MeTMII-7-0KCO—-6, 7—
murunpo-1H-nupposo[2, 3-
c]l nupunouH—4-ui) —-3-oKco-
3,4-murnnopo-2H-1,4-

BeH30KCcasMH—6—-CyJbboHaAMM I

CHz-

CHsz-

0.0 J\
%Sy
H

Ip. N 67

75

2,2,4-tpumeTmi—-8- (6-

MeTuJI—-7-0KCO—6, 7T-IUTUIOPO—
1H-nupposo[2,3-cloupmuaoma—
4-131) —6- (MeTUIICYJIbGOHMIT) —
2H-1,4-6ensokcasuu—3 (4H) -

OH

CHz-

CHs-

CHs—

)

N

Ip. N 75

76

6— (sTuncynbdonmi)-2,2,4-
TpuMeTuJ- 8- (6—MeTnuii—"7-
okco—6, 7-ourugpo—-1H-
nuppodio [2, 3-clnupuouH—-4-—
mi) -2H-1,4-BeH30KCAaBUH—

3(4H)-oH

CHs-

CHz-

CHs—

O

N2

%gS\//

Ip. W 76

77

6- (1nsonponmiCy b boHMIT) —
2,2,4-rpuMeTmi—-8- (6—
MeTUJI—-7-0KCO—6, 7T-IUTUOPO—
1H-nupposo[2,3-cloupunomtu—
4-my)-2H-1, 4-BeHB30KCa3UH—

3(4H)-oH

CHz-

CHz-

CHs-

O\ /,O

A

p. Ne.

78

6— (oTuacysbdoHms) -2, 2-
oMMeTnJI—-8— (6—MeTmii—"7—
okco—-6, 7-ourugpo-1H-
nuppodio[2, 3-clnupuouH-—4-—
mi) -2H-1,4-BeH30KCaBUH—

3(4H)-oH

CHsz-

CHs-

®

%

Mp. N
51

79

6— (M30onponmUIICyJibQOHUII) —
2, 2-muMmeTmii— 8- (6-MeTUII— 7~
oKco—-6, 7-ourugpo-1H-
nuppodio [2, 3-clnupuouH—-4-
mi) -2H-1,4-BeH30KCaBUH—

3(4H)-oH

CHz-

CHz-

0.0

%;37/

p. N
51
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6-aueTmni—2, 2-OMUMeTUJI— 8-
(6-meTusi-7-okco—-6, 7—

80 murunpo-1lH-nupposo[2, 3— CHz— | CH3— | H /ﬂ\\ Ip. W 9
cloupunouua-4-un) -2H-1, 4- ?E

BeHs30KkcasmMH—-3 (4H) -oH

6- (l-TmOopoxkCUsTUI) -2, 2—
oMe TnJI— 8- ( 6—MeTmi—"7—

okco-6, 7T-muruopo—-1H- OH Mp. M.
81 CH3- CH3— H
nuppodio [2, 3-clnupuonH-4-— ?i 80, 50
mi) -2H-1,4-BeH30KCcasUH—

3(4H)-oH

6-aueTnn-2, 2, 4-TpumMe TUII—
8- (6—-MeTUI-7-0KCO—6, 7—

0 Ip. M.
82 murynpo-1lH-nupposo[2, 3- CHz— | CH3— | CHs-— %{JL\
cloupunouua—-4-un) -2H-1,4-

HeHz0oKcasmMH-3 (4H) -oH

6- (l-TumpoxcusTui) -2,2,4-
TpuMeTUJI-8— (6—MeTnuii—7-

okco—-6, 7-ourugpo-1H- OH Ip. M.
83 CHs- CHs- CHs—
nuppodio[2, 3-clnupuouH—4- ?g 82, 50

mi) -2H-1,4-BeH30KCAaBUH—

3(4H)-oH

[IpuMmep 83A. 6-(l-TMIOPOKCUBTUI)-2,2,4-TpuUMeTUJI-8- (0—MeTUJI—-
7-okco-6, 7T-ourunpo-1H-nimppoJsio [2, 3—-c] aupunuHa-4-wmi) -2H-1, 4-
BeHz0kKCcasmH-3 (4H) -oH (2HaHTHOMEpD 1)

Ipumep 83B. 6- (l-TuOpoKCUDTUII) -2, 2, 4-TpUMeTUJI-8— (6—MeTnJI—
7T-orkco-6, 7T-ournopo-1H-nmuppoJio [ 2, 3-clnupunona—-4-wmi) —2H-1, 4-

BeHz30kcazmMH-3 (4H) —oH (SHaHTHOMEpD 2)

SHaHTMOMEPH CcoeluHeHMd IlpuMepa 83 pas3fendarM C IIOMOMBI0
npernapaTUBHOY  XMPaJIbHOM  KOJIOHOUHOM  XpOMaTOoTpadmuu  MCIOJIbL3Y A

ciraenymomme ycJoBusa: KoJjioHka: phenomenex Lux Cellulose C-2, b5

Q

MKM, 21, 2x250 wMM; TomBmxHas ¢asa: 60% EtOH/CMech M30MEPOB

TekcaHa, TIpalIMeHTHOe COCTOSHMEe: M30KpaTuueckoe Inpu 18 wi1/MmH,
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Barpyska: 9,0 mMr B 900 wMrJj, BpeMa yHepXaHud: 11 MMH. BpeMd
yoepxuBaHusa uka: 6,4 m 8,5 MMH.

Ipumep 83A, IImx 1 (6,4 mmH. XXMC paccumTaHo njsa C21H24N304
(M+H)*: m/z=382,1; HalimeHo: 382,1. H AMP (300 MI'u, IMCO-ds) &
11,99 (¢, 1), 7,22 (v, J=2,7 Tu, 1H), 7,12 (c, 1H), 7,04 (c,
2H), 6,08 (7, J=2,3 Tw, 1H), 5,14 (n, J=4,3 Tu, 1H), 4,77-4,60
(m, 1H), 3,50 (¢, 3H), 3,27 (¢, 3H), 1,30 (m, J=6,4 TIu, 3H),
1,27 (c, 6H).

Ipmumep 83B, Imk 2 (8,5 mmH. XXMC paccumraHo njsa C21H24N304
(M+H)*: m/z=382,1; HalmeHo: 382,1. H 4gMP (300 MTwu, IMCO-ds) &
11,%% (¢, 1), 7,22 (v, J=2,7 Tw, 1H), 7,12 (¢, 1H), 7,04 (c,
2H), 6,08 (v, J=2,3 Tw, 1H), 5,14 (m, J=4,3 Twu, 1H), 4,77-4,60
(m, 1H), 3,50 (¢, 3H), 3,27 (¢, 3H), 1,30 (m, J=6,4 Iu, 3H),
1,27 (c, ©6H).

IpuMmep 84. 2-U30HPONMII-8- (6-MeTUJI-7/—-0KCO—-6, /T—-ourmuopo—-1H-
nupas3oJio [ 3, 4-clnupuamH—-4-mi) —6— (MeTuicyJbpoHmi) —2H-1, 4-

HeHnzokcazmMH-3 (4H) —-oH

CoenvHeHne Illpumepa 84 CHHTesUpOBaJM B COOTBETCTBUM C
SKCIIepUMEeHTaIbHOM IIpolenype, aHaJIOTMYHOM TOM, UYTO MCIOJbL3YyeTCs
0Jis1 cuHTesa CoeluHeHUM IlpuMepoB 44 M 26 C IIOJyUeHMEeM YKas3aHHOTO
B 3al0JIOBKe COeIMHeHMd B BuIOe OeJloTo aMOpPHOTO TBepOOoT'O
BemecTea (12 wMr, 20%). XX-MC Hangeno (M+H)*+=417,1. H AMP (300
MT'1, IMCO-ds) & 11,06 (¢, 1H), 7,86 (ym. ¢, 1H), 7,55 (m, J=2,0
I'm, 1H), 7,44 (yw. ¢, 1H), 7,41 (g, J=2,0 Twu, 1H), 4,71 (&m,
J=3,7 I'u, 1H), 3,58 (¢, 3H), 3,22 (¢, 3H), 2,33-2,17 (M, 1H),
0,78 (g, J=6,7 I'u, 3H), 0,72 (m, J=6,9 I'u, 3H).

AHaJIMTUUECKMEe HOaHHBEe

Iauuee SMP 1H (cmexkTpoMeTp Varian Inova 500, chnexkTpoMeTp

Mercury 400 mnam conexrtpoMeTp Varian (mam Mercury) 300) m Macc-—
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CIeKTpalJibHEEe HOaHHHe XXMC (MC) B ciaydYae coenuHeHuM IllpumepoB 2-4,
13-16, 23-24, 33-34, 40-41, 45-49, 52-56, 59-62, 65-66 u 68-83
npuBeleHE Huxe B Tabmuue 12.
Tabmuua 12
MC
Ip. M CnexTp SIMP 'H
[M+H]*
H AMP (300 MI'w, IMCO-ds) & 12,01 (¢, 1H), 10,69 (¢, 1H),
7,26 (¢, 2H), 7,08-6,92 (M, 2H), 6,91-6,81 (M, 1H), 6,17
2 338,1
(ym. ¢, 1H), 4,39 (m, J=4,1 T'u, 1H), 3,53 (c, 3H), 2,21
(s, o0=11,3, 6,4 I'u, 1H), 0,81 (mm, J=7,7 Ty, 6H).
1H AMP (500 MI'u, IMCO-de¢) & 11,98 (c, 1H), 10,67 (¢, 1H),
7,26 (¢, 1H), 7,21 (¢, 1H), 7,06-6,95 (M, 2H), 6,94-6,86
3 310,0
(m, 1H), 6,17 (c, 1H), 4,68 (xB, J=6,6 T'u, 1H), 3,54 (c,
3H), 1,31 (m, J=6,7 Tu, 3H).
1H AMP (500 MI'u, JIMCO-de¢) & 11,98 (¢, 1H), 10,68 (¢, 1H),
7,26 (v, J=2,6 Iu, 1H), 7,23 (¢, 1H), 7,06-6,96 (M, 2H),
4 324,1 6,90 (xe, v=4,7, 4,1 Tu, 1H), 6,20-6,11 (M, 1H), 4,50
(zm, J.=8,0, 4,2 Ty, 1H), 3,54 (¢, 3H), 1,88-1,75 (M, 1lH),
1,72-1,60 (m, 1H), 0,79 (7, J=7,4 Tu, 3H).
H aMP (300 MI'u, JIMCO-ds) & 12,03 (¢, 1H), 7,62 (¢, 1H),
7,37-7,13 (m, 3H), 6,65 (m, J=2,7 Tu, 1H), 6,45 (m, J=2,7
I'u, 1H), 6,26-6,12 (m, 1H), 4,61-4,37 (m, 2H), 4,35 (m,
13 425,2
J=5,0 Iy, 1H), 3,73 (¢, 3H), 3,54 (¢, 3H), 2,16 (&nzm,
J=12,0, 6,7 Tw, 1H), 0,81 (m, J=6,9 Tu, 3H), 0,75 (&m,
J=6,7 Ty, 3H).
H AMP (300 MI'u, JIMCO-ds) & 12,04 (¢, 1H), 7,28 (amm,
J=6,1, 3,3 Iy, 2H), 6,66 (@, J=2,7 Iy, 1lH), 6,52 (&,
J=2,7 I'u, 1H), 6,20 (¢, 1H), 5,08-4,90 (M, 1H), 4,86-4,67
(m, 1H), 4,46-4,35 (m, 1H), 4,32 (m, J=5,5 Tu, 1lH), 4,27-
14 508,2
4,12 (m, 1H), 3,73 (c, 3H), 3,54 (c, 3H), 3,51-3,38 (M,
4H), 3,21-3,06 (m, 1H), 3,06-2,91 (M, 1H), 2,85 (c, 3H),
2,20-2,04 (m, 1H), 0,81 (m, J=6,9 Tw, 3H), 0,74 (m, J=6,6
I'u, 3H).
1H gMP (300 MI'u, JOMCO-de¢) o 12,05 (¢, 1H), 8,71 (m, J=6,2
T'u, 2#), 7,60 (m, J=5,9 I, 2H), 7,29 (m, J=4,3 Tu, 2H),
6,67 (m, Jo=2,7 T'u, 1H), 6,52 (m, J=2,7 Twu, 1lH), 6,23 (c,
15 459,2
1H), 5,49-5,22 (m, 2H), 4,58 (m, J=4,6 Tu, 1lH), 3,66 (c,
3H), 3,55 (¢, 3H), 2,35-2,15 (m, 1H), 0,82 (mm, J=6,9 Tu,
6H) .
16 410, 2 H AMP (300 MI'u, IOMCO-ds) & 12,02 (¢, 1H), 7,32-7,21 (M,
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2H),
(m,
1H),
(m,

T'u,

6,7¢ (m, o=2,7 Tu, 1H), 6,66 (o, J=2,7 Tu, 1lH), 6,19
Jg=2,2 T'uy, 1H), 4,64-4,49 (m, 1H), 4,15 (m, J=5,0 Tw,

3,7 (¢, 3H), 3,53 (¢, 3H), 2,15-2,02 (m, 1H), 1,47
J=6,8 Iy, 6H), 0,78 (m, J=6,9 ', 3H), 0,71 (m, J=6,7
3H) .

H AMP (300 MI'y, IMCO-de) & 11,69 (¢, 1H), 10,28 (c, 1H),

6,93 (n, J-4,3 Ty, 2H), 6,21 (m, J=2,8 Tu, 1H), 6,12 (&,
23 366, 1 J=2,9 I'u, 1H), 5,86 (¢, 1H), 3,64 (m, J=8,2 T'u, 1lH), 3,36
(¢, 3H), 3,20 (¢, 3H), 0,88-0,73 (m, 1H), 0,28-0,14 (M,
1H), 0,12-0,03 (m, 1H), 0,03 - -0,06 (M, 2H).
1H AMP (300 MI'u, JIMCO-de¢) & 11,93 (¢, 1H), 10,90 (¢, 1H),
4 1202, 1 7,28-7,17 (m, 4H), 7,13 (7, J=2,7 Tu, 1H), 7,02 (c, 1H),
6,49 (m, J=2,9 Tu, 1H), 6,4¢ (m, J=2,9 Tu, 1H), 5,99 (c,
1H), 5,61 (¢, 1H), 3,65 (¢, 3H), 3,42 (c, 3H).
1H AMP (300 MI'u, JIMCO-de¢) & 12,04 (c, 1H), 10,83 (¢, 1H),
7,34-7,23 (m, 2H), 7,04 (m, J=1,9 Tu, 1H), 6,92 (m, J=1,9
33 451,2 I'u, 1H), 6,23-6,12 (m, 1H), 4,49 (m, J=4,0 T'u, 1H), 3,63-
3,55 (M, 4H), 3,54 (¢, 3H), 3,54-3,45 (M, 4H) 2,29-2,17
(m, 1H), 0,81 (mm, 6H).
1H AMP (300 MI'u, JOMCO-de¢) & 12,04 (c, 1H), 10,81 (¢, 1H),
7,30 (¢, 1H), 7,27 (v, J=2,7 Tu, 1H), 7,03 (m, J=1,9 Tu,
34 409,2 1), 6,91 (m, o=1,9 Tu, 1H), 6,17 (v, J=2,2 Tu, 1H), 4,49
(g, 9=3,9 T'u, 1H), 3,54 (¢, 3H), 2,96 (c, 6H), 2,29-2,17
(m, 1H), 0,87-0,75 (M, 6H).
H AMP (300 MI'u, IMCO-ds) & 12,02 (¢, 1H), 10,68 (¢, 1H),
8,33 (v, J=5,8 Ty, 1H), 7,27 (v, J=2,5 Tu, 1H), 7,25 (c,
10 109, 2 1H), 6,93 (¢, 1H), 6,75 (m, Jo=1,6 Tu, 1H), 6,20 (c, 1H),
4,35 (gw, J=4,3 T'u, 1H), 4,16 (m, J=5,9 T'u, 2H), 3,53 (c,
3H), 2,19 (pm, 0=11.,1, 6,8 Tw, 1H), 1,83 (c, 3H), 0,81
(onm, J=13,7, 6,8 Tu, 6H).
1H AMP (300 MI'u, IMCO-de¢) & 12,02 (¢, 1H), 10,84 (¢, 1H),
7,87 (¢, 1H), 7,55 (m, Jo=1,9 Tu, 1H), 7,39 (m, J=1,9 Tu,
41 381,1 1), 7,29 (¢, 1H), 7,26-7,21 (m, 2H), 6,18 (7, J=2,2 Tu,
1H), 4,48 (»m, J=4,0 Twu, 1H), 3,55 (¢, 3H), 2,28-2,13 (M,
1H), 0,79 (m, J=6,8 T'u, 6H).
1H aMP (300 MI'u, JIMCO-ds) & 12,10 (¢, 1H), 10,97 (ym. c,
45 202,1 1), 7,55 (@, J=2,2 Tu, 1H), 7,40 (@, J=2,2 Tu, 1H), 7,30
(¢, 2H), 6,17 (mn, -=2,4 Tu, 1lH), 3,56 (¢, 3H), 3,21 (c,
3H), 1,38 (c, 6H).
e 450, 1 H aMP (300 MI'wu, JIMCO-ds) & 11,99 (¢, 1H), 11,29 (ym. c,

1H),

7,4% (m, Jo=2,2 Twu, 1H), 7,41 (@, Jo=2,1 Tu, 1H),
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7,32-7,21 (m, 5H), 7,20-7,10 (m, 2H), 6,00 (c, 1H), 5,87
(¢, 1H), 3,44 (c, 3H), 3,17 (c, 3H).

47

430,1

1H AMP (300 MI'u, IMCO-ds) & 12,06 (¢, 1H), 7,58 (m, J=2,1
'n, 1H), 7,52 (@, o=2,1 Tu, 1H), 7,34 (c, 1H), 7,25 (&,
J=2,8 I'u, 1H), 6,15 (m, J=2,8 I'y, 1H), 4,59 (m, J=4,2 Tu,
iH), 3,51 (¢, 3H), 3,34 (¢, 3H), 3,23 (¢, 3H), 2,25-2,13
(m, 1H), 0,73 (mm, J=6,7, 4,8 T'u, 6H).

48

418,1

H AMP (300 MI'w, IMCO-ds) o 12,11 (¢, 1H), 11,03 (¢, 1H),
7,55 (@, 0J=2,1 ', 1H), 7,44-7,35 (m, 2H), 7,30 (T, J=2,7
'y, 1H), 6,20 (m, J=2,0 Tu, 1H), 4,82 (mm, J=9,3, 3,4 Tu,
1H), 4,51 (v, J=5,3 Ty, 1H), 3,56 (c, 3H), 3,36-3,28 (M,
2"H), 3,21 (¢, 3H), 2,12-1,95 (m, 1H), 1,87-1,70 (M, 1H).

49

380,1

H AMP (300 MI'u, IMCO-ds) & 12,01 (¢, 1H), 10,84 (c, 1H),
7,61 (m, J=2,1 Ty, 1H), 7,39 (@, -=2,1 Tu, 1H), 7,28 (c,
i), 7,23 (v, J=2,6 Tu, 1lH), 6,15 (¢, OH), 4,51 (m, J=4,0
I'n, 1H), 3,50 (¢, 3H), 2,47 (¢, 3H), 2,24-2,09 (M, 1H),
0,75 (mm, J=6,8, 3,1 I'u, 6H).

52

444,1

H AMP (300 MI'u, IMCO-ds) & 12,05 (¢, 1H), 10,92 (c, 1H),
7,3¢ (m, J=2,2 Tw, 1H), 7,33 (¢, 1H), 7,24 (mm, J=5,0,
2,5 I'u,, 2H), 6,12 (m, J=2,8 Tu, 1H), 4,54 (m, J=3,8 Ty,
1H), 3,50 (¢, 3H), 3,39-3,29 (m, 1H), 2,27-2,14 (M, 1H),
1,12 (m, J=6,7 I'u, 6H), 0,76 (om, J=6,8, 4,4 T'u, 6H).

53

470,2

54

444,2

H AMP (300 MI'u, IMCO-d¢) & 12,06 (¢, 1H), 7,58 (m, J=1,8
I'u, 1H), 7,53 (@, <=1,9 Tu, 1H), 7,33 (¢, 1H), 7,24 (&,
J=2,7 I'u, 1H), 6,14 (m, J=2,7 Tu, 1H), 4,56 (m, J=4,5 Tu,
1H), 4,08-3,90 (M, 2H), 3,50 (¢, 3H), 3,24 (c, 3H), 2,24-
2,08 (m, 1H), 1,15 (v, J=6,9 T, 3H), 0,72 (mm, J=6,8 Tu,
6H) .

55

444,2

1H AMP (300 MI'u, JIMCO-ds) & 12,11 (¢, 1H), 7,58 (m, J=1,8
rn, 1H), 7,51 (m, o=1,9% Tu, 1H), 7,39 (c, 1H), 7,30 (c,
i), 6,17 (¢, 1H), 4,65 (g, -=4,1 Ty, 1H), 3,55 (c, 3H),
3,38 (¢, 3H), 3,36-3,31 (m, 1H), 2,34-2,17 (M, 1H), 1,14
(v, o~=7,3 T'u, 3H), 0,79 (mm, J=6,5 T'u, 6H).

56

458, 2

1H AMP (300 MI'u, IMCO-ds) & 12,07 (¢, 1H), 7,50 (m, J=2,0
'n, 1H), 7,41 (m, -=2,0 Tu, 1H), 7,34 (c, 1H), 7,25 (m,
J=2,8 I'u, 1H), 6,10 (m, J=2,7 Ty, 1H), 4,60 (m, J=4,1 Tu,
1H), 3,50 (¢, 3H), 3,49-3,43 (m, 1H), 3,33 (c, 3H), 2,28-
2,17 (m, 1), 1,15 (m, J=6,8 Tu, 6H), 0,75 (mm, J=7,3 Tu,
6H) .

59

427,1

1H AMP (300 MI'u, IMCO-ds) & 12,07 (¢, 1H), 10,59 (c, 1H),
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7,26-7,18 (m, 3H), 7,14 (¢, 1H), 5,95 (¢, 1H), 5,64 (c,
1H), 3,48 (¢, 3H), 3,06 (¢, 3H), 2,02-1,88 (M, 2H), 1,65-
1,44 (M, 6H).

60 415,1
61 415,1

IH AMP (500 MI'u, IMCO-ds) & 12,10 (¢, 1H), 10,59 (¢, 1H),

7,29 (m, J=2,7 Tu, 1H), 7,25 (¢, 2H), 7,24 (¢, 1H), 6,30
62 413,1 | (¢, 1H), 6,02 (m, J=2,7 Tu, 1H), 3,56 (c, 3H), 3,10 (c,

3H), 2,43 (v, J=9,4 Tu, 2H), 2,15 (s, J=9,9 Tu, 2H),

1,81-1,69 (M, 1H), 1,66-1,54 (M, 1H).

H gMP (300 MIu, IMCO-des) & 7,78 (¢, 1H), 7,49 (m, J=2,2

ru, 1H), 7,39 (m, J=2,2 Tu, 1H), 7,30 (¢, 1H), 5,69 (c,
65 401,1

1H), 3,50 (c, 3H), 3,18 (¢, 3H), 1,26-1,18 (M, 2H), 1,06-

0,97 (M, 2H).

H SAMP (300 MIm, JIMCO-de) & 7,77 (e, 1H), 7,58 (¢, 1H),
66 415,1 |7,57 (e, 1H), 7,30 (¢, 1H), 3,51 (¢, 3H), 3,36 (c, 3H),

3,25 (c¢, 3H), 1,27-1,19 (M, 2H), 1,08-0,99 (M, 2H).

H AMP (300 MI'm, IMCO-ds) & 7,29 (¢, 2H), 7,25 (m, J=2,6

ru, 1H), 7,15 (¢, 1H), 6,18-6,08 (m, 1H), 4,4-4,3(m, 1H),
68 431,2

3,50 (¢, 3H), 2,37 (¢, 3H), 2,22-2,09 (M, 1H), 0,76 (mm,

J=9,1, 7,0 Tu, 6H).

H AMP (300 MI'y, IMCO-ds) & 12,13 (¢, 1H), 7,43 (m, J=2,0

ru, 1H), 7,34 (@, J=2,0 Tw, 1H), 7,30 (v, J=2,7 Tu, 1H),
69 445,72

7,29 (¢, 1H), 6,11 (m, J=2,2 Tu, 1H), 3,56 (c, 3H), 3,38

(c, 3H), 2,66 (c, 6H), 1,39 (c, 6H).

IH gMP (300 MI'u, AMCO-ds) & 12,11 (¢, 1H), 10,93 (c, 1H),
70 431,1 |7,33-7,29 (M, 2H), 7,29 (¢, 1H), 7,26 (c, 1H), 6,13 (c,

1H), 3,56 (c, 3H), 2,63 (c, 6H), 1,39 (c, 6H).
71 459,1

H AMP (300 MI, IMCO-ds) & 12,05 (¢, 1H), 7,24 (m, J=2,7

ru, 1H), 7,21 (e, 1H), 7,11 (¢, 1H), 7,04 (c, 1H), 6,07
72 471,1

(m, J=2,7 Tu, 1H), 3,50 (c, 3H), 2,84 (ym. c, 4H), 1,54-

1,30 (M, 6H), 1,27 (c, 6H).

H AMP (300 MIuy, IMCO-d¢) & 12,10 (¢, 1H), 7,37 (m, J=2,0

T'u, 1H), 7,26 (m, J=2,8 Tu, 2H), 7,24 (¢, 1H), 6,05 (&,
73 485,72

J=2,8 Tu, 1H), 3,51 (¢, 3H), 3,33 (c, 3H), 2,89 (ym. c,

4H), 1,55-1,36 (M, 6H), 1,34 (c, 6H).

H AMP (300 MIu, IMCO-ds) & 7,30 (¢, 1H), 7,25 (m, J=2,8

ru, 1H), 7,19 (¢, 2H), 6,08 (m, J=2,8 Tu, 1H), 3,50 (c,
74 445,72

3H), 3,22-3,14 (m, 1H), 1,28 (¢, 6H), 0,90 (m, J=6,5 Twu,
6H) .
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1H gMP (300 MI'y, IOMCO-ds) o 12,11 (¢, 1H), 7,63 (m, J=1,7

I'u, 1H), 7,59 , J=1,9 T'u, 1H), 7,30 , J=2,7 T'u, 2H),
75 116,1 1 ) (m L, ) (m i3 )

6,15 (@, 0=2,1 I'u, 1H), 3,56 (¢, 3H), 3,40 (c, 3H), 3,28

(¢, 3H), 1,38 (c, 6H).

IH gMP (300 MI'u, IMCO-d¢) & 12,12 (c, 1H), 7,58 (m, J=1,9
76 430,1 I'u, 1H), 7,52 (m, o=2,0 T'u, 1H), 7,30 (m, J=2,6 Tu, 2H),

6,13 (g, vo=2,1 I'u, 1H), 3,56 (¢, 3H), 3,39 (c, 3H), 3,34

(xe, J=7,4 T'u, 2H), 1,38 (¢, 6H), 1,14 (v, J=7,3 T'u, 3H).

1H gMP (500 MI'u, JIOMCO-ds) o 12,11 (¢, 1H), 7,55 (m, J=2,0

ru, 1H), 7,48 (m, J=2,0 Iu, 1H), 7,33-7,26 (M, 2H), 6,11
77 444,2

(g, J=2,8 I'u, 1H), 3,57 (¢, 3H), 3,55-3,49 (M, 1H), 3,39

(¢, 3H), 1,40 (¢, e6H), 1,21 (m, J=6,8 Tu, 6H).

1H gMP (300 MI'u, HOMCO-ds) & 12,13 (¢, 1H), 11,01 (c, 1H),

7,48 (m, J=2,2 Iu, 1H), 7,36 (m, J=2,2 Tu, 1H), 7,30 (c,
78 416,1

2H), 6,15 (¢, 1H), 3,56 (c, 3H), 3,27 (xB, J=7,3 T'u, 1lH),

1,39 (¢, 6H), 1,13 (v, J=7,3 Tu, 3H).

1H gMP (300 MI'u, JIMCO-d¢) & 12,10 (¢, 1H), 8,53 (¢, 1H),

7,38 (¢, 1H), 7,32-7,23 (m, 3H), 6,13 (m, J=2,7 Tu, 1H),
79 430,1

3,56 (¢, 3H), 3,41-3,34 (m, 1H), 3,31 (¢, 3H), 1,37 (c,

6H), 1,17 (m, J=6,8 T'u, 6H).
80 366,2

1H gMP (300 MI'u, IOMCO-ds) & 12,02 (¢, 1H), 10,63 (c, 1H),

7,27 (v, J=2,7 I'u, 1H), 7,17 (¢, 1H), 6,97 (m, J=1,9 Tu,
81 368,2 1H), 6,89 (m, J=1,9 T'u, 1H), 6,20-6,09 (m, 1H), 5,14 (m,

J=4,0 I'u, 1H), 4,73-4,56 (m, 1H), 3,54 (¢, 3H), 1,38-1,25

(m, SH).

H gMP (300 MI'u, JIMCO-ds) & 12,08 (¢, 1H), 7,75 (m, J=1,8

I'u, 1H), 7,62 , J=1,8 I'u, 1H), 7,28 c, 1H), 7,26 c,
- 380, 2 1, ) (m L, ) ( ) (

1lH), 6,14 (m, J=2,6 Iu, 1H), 3,56 (¢, 3H), 3,39 (c, 3H),

2,59 (¢, 3H), 1,36 (¢, 6H).

1H gMP (300 MI'y, IMCO-ds) & 11,99 (¢, 1H), 7,22 (v, J=2,7

ru, 1H), 7,12 (¢, 1H), 7,04 (¢, 2H), 6,08 (v, J=2,3 Tu,
83 382,2

1#), 5,14 (m, J=4,3 Tu, 1H), 4,77-4,60 (m, 1H), 3,50 (c,

3H), 3,27 (¢, 3H), 1,30 (m, J=6,4 Tu, 3H), 1,27 (c, 6H).

Ipumep Al: AHaym3 BRD4 AlphaScreen™

Anammn3s BRD4 AlphaScreen™

Anamm3el BRD4-BD1 m BRD4-BD2 ocymecTBJISJIM Ha ©OejoM 384-
JIYHOUHOM IIOJIMCTHPOJIEHOM ILJIaHIleTe B KOHeUHOM ofObeMe 40 MKJI B
caydae BD1 m 60 MkJI B cJjaydae BD2. UHTMOMTOPH CcHadajla CepUMHO

prasbaBjigaian B IMCO u no®arJigiiv B JIYHKMA [JIaHImeTa nepen
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nobaBJieHMEM IpyI'MX KOMIIOHEHTOB peakKuun. JMToroBas KOHLEHTpalLud
DMSO B aHaJM3e cocTaBJjdila 1,25% (BD1) m 0,83% (BD2). AHaJIUS3H
OCYMEeCTBJIAIM IPM KOMHATHOM TeMIepaType B 0Oydepe miag aHaamu3a (50
MM Tris-HCl, pH 7,5, 0,01% Tween-20, 0,01% BSA, 5 MM DTT),
comepxuT 50 HM MeueHOT'O OMOTMHOM IIelNTMIa TeTpaalleTUIMPOBAHHOIT'O
rucToHa  H4 (H4Ac4) n ©Oejgxka BRD4-BD1 wmmm BRD4-BD2 1pu
KOHIeHTpaluu MeHee dYyeM 1 HM. JMHKkyOMpOBaHME B TeueHue /5 MUH,
nnocyie  pobBamjeHuda 20 wMrJg Oydepa o4 aHaJImMz3a, OOIIOJIH AJIU
KpYIUHKaMA IOOHOpa CTpelTaBUONHA (PerkinElmer 6760002) u
KpyIOMHKaMM  akuenropa GSH (PerkinElmer-AL109C) B KOHeUHOMU
KOHIeHTpauumu 2-4 MKT/MJI [IpM [OHMXKEHHOW OCBEMEeHHOCTM. IlocJie
TepMeTH3alUKY I[LJlaHleTa, IUJIAHWET MHKYOMPOBaJIM B TEMHOTe IIpU
KOMHATHOM TeMIepaType B TedueHMe 75 MMH Iepell CUMTHBAaHMEM Ha
aHmeT-punepe PHERAstar FS (BMG Labtech). Onpenejsienue ICsg
OCYMEeCTBJIAIM OyTeM [ONTOHKM KPMBOM  IHIPOLIEHTHOM  aKTHMBHOCTH
KOHTPOJIA II0 OTHOUWEHMK K JorapudMy KOHLEHTpaluM MHIUOUTOpa C
IIPpMMEHeHVEeM NpOoTpaMMHOTO oOfecriedueHusa GraphPad Prism 5, 0.

IOanHele ICso B cJydyae COeIuMHeHUM [IpuMepoB, Kak oIpenejleHO C
rnoMomeilo  AHaJgmza  Al, npencTapJIeHEl B Tabauie 13 (CMMBOJIEL

cToJIOLOB:: +oTHOCHUTCS K < 100 HM; ++ orHocuMTCca k >100 M m < 1000

HM; +++ oTHocuTCca k >1000 M m < 10 000 uM).

Tabmmuiza 13

BRD4-BD1 BRD4-BD2
Mp. N
ICso (HM) ICsp (HM)
1 + +
2 + +
3 ++ +
4 ++ +
5 ++ +
6 + +
7 + +
8 ++ +
9 + +
9A + +
9B + +
10 + +
11 ++ +t
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12 ++ +
13 ++ +
14 ++ +
15 + +
16 ++ +
17 ++ +
18 ++ +
19 ++ +
20 + +
21 ++ +
22 ++ +
23 + +
24 + +
24A + +
24B + +
25 + +
26 + +
27 + +
28 ++ +
29 + +
30 + +
31 + +
32 ++ +
33 + +
34 + +
35 + +
35A + +
35B + +
36 + +
37 + +
38 ++ +
39 + +
40 + +
41 + +
42 + +
42A + +
42B + +
43 ++ +
44 + +
44A + +
44B + +
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83A + +
83B + +
84 + +

[lpuMmep Bl: AHaM3 XM3HECIOCOOHOCTM KJeTkM KMS.12.BM

KieTounyio JguHuio KMS.12.BM (MmesoMa dYeJiOBeKa) OpuobpeTalnn y
JCRB (Ocaka, fmnoHusa) U OonIepxupany B RPMI c KyJbTypajlbHOM
cpenmo ¢ 10% FBS. 8 uU3MepeHUI LUTOTOKCUUECKOM aKTUBHOCTU
COeIMHEHUM TIIOCPEeldCTBOM KOJIMUECTBEHHOTO onpenejyieHus ATD, KJIIETKU
KMS.12.BM BHCEBaJ M B KyJIbTypallbHyn cCcpeny  RPMI npu 5000
KJIETOK/JIyHKYy/Ha 100 MKJI B 96-JIYHOUHOM IOJIMCTHUPOJILHOM abCoJIOTHO
YyepHOM TecTilamke (Greiner-bio-one oT VWR, Hbo-Ixepcu), B, WIK
BHe, IMalasoHa KOHIEeHTpaluM MCcJIeIyeMbX coeOuHeHuM. CoycTta 3
nHsg, 100 Ml kyJgbTypallbHOTO cpencrBa Cell Titer-GLO Luminescent
(Promega, M»samcoH, BHMCKOHCHMH) @»oBGaBIAIM B KaxXxIynw JYHKY B
Teuenre 10 MMH TI[IpM KOMHaATHOM TeMllepaType, IOJA TOTO, UYTOOH
CTabuUIM3nPOBaTh JIIOMVHE CL1eHTHEM CUTHaJI. Clie) onpeneJiaeT
KOJIMYECTBO  XM3HECIIOCOOHHX KJIETOK B KyJIbTYPE, Ha OCHOBE
KOJIMUEeCTBEHHOTO onpeneJjyieHnAa ATQO, KoTOpOE CUTHaJIU3UPYEeT 0]
HaJlnuumy MeTabOoJIMUeCKM aKTHMBHBEIX KJIETOK. JIOMUHECLEHLUI MU3MEPSJIN C
noMomeio Top Count 384 (Packard Bioscience oT Perkin Elmer,
BocToH, MaccauyceTc). VHI'MOMpOBaHME COeOMHEHUS OINpenesialM IO

OTHOIEHMIO K KJIeTKaM, KYJIE TUBMPOOBAaHHEM tes JIEKapCTBEHHOT'O

CpencrTea, a ICso npueBeleHa Kak KOHLIeHTpalumAa coenmMHeHUsd,
HeoBxonmnmMasa nJjg T1tubernmu 5H0% KIIETOK. IODanHuele ICsg B cJydae

coemuHeHuM I[IpuMepoOB, KakK oIpelesjleHO ¢ IIoMombio AHajlmza Bl,
nperncTaiBJieHE B Tabmuile 14 (CHMMBOJIH CTOJIOLOB:+oTHOoCUTCA k < 1000

HM; ++ oTHoOcuTCcg k >1000 BHM m < 10000 HM; HI o3HauvaeT, UTO
IOaHHBEe He OOCTYIIHH) .

Tabamua 14

KMS.12.BM
Ip. e
ICse (HM)

| O B Wl N
+| +| +| | +
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9A
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+| | +| +| +| +

11
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77

78

79

80

81
82
83
83A

83B

+| +| | +| | |+ H| +]| +

84

Ipumep Cl: AHamms ELISA C-myc KMS.12.BM

Kiterounyw JmHMBLO KMS.12.BM (MMeoMa UYeJloBeka) OpuodpeTalnn y
JCRB (Ocaxa, fAmnoHMs) U OOoOIepXrBailu B RPMI C KyJbTypaJlbHOM
cpenot ¢ 10% FBS. [Ond M3MepeHUS MHIUOUPYKRMEM aKTUMBHOCTU C-mycC
coeIMHeHMM, KJeTku KMS.12.BM BHCeBaJIM B KYJbTYpPaJbHYID Ccpeny
RPMI npu 75000 KJIETOK/JIYHKY/Ha 200 MKJI B 96-JIYHOUHOM
IOJMCTUPOJILHOM TeCTIJIallke ¢ ILJIOCKMM OHOM (Corning oT VWR, Hboo-
Ixepcu) , B, Wi  BHe, ovarnasz3oHa KOHIEHTpalul  MCCJelyeMHX
coenuHeHuM. COycTa 2 4, KJIETKM OCaXIalM M JM3UPORAIM C [IOMOMBIO
Cell Extraction Buffer (BioSource, KapJjacban, KamudopHUsa) B
IPUCYTCTBUM MHIUOUTOPOBR HpoTeaszrl (Life Technologies, TI'paHn-
AljieHn, Hbm—ﬂopK u Sigma, CeHtT-Jlyuc, Muccypu). OUMIEHHEE JM3aTH
MCcCcIenoBaimn C IIOMOIIBIO KOMMEPUECKOT'O ELISA C-myc (Life
Technologies, I'paung-AtuleHn, Heo-Mopk). VHIMEMpPOBaHME COeOUHEHMA
ompeneJyiaguM IO OTHOIMEHMI K  KJeTKaM, KyJIbETVBMPOBAHHEIM  0e3
JeKapCTBEHHOT'O CpencrTrea, a ICsp THIpuBeleHa KakK KOHLUeHTpaluusd
COeIMHEHNs, HeoOxommMasa IOJisa MHIMOuporaHusa 50% C-mycC.

PaszjmMuHEe MOOMOUKALIUM B COOTBETCTBUMA C OaHHEM
n300peTeHreM, B IOOIOJIHEHME K TeM, KOTOPHE OIMCAHEL B IaHHOM
OOKYyMeHTe, OyOyT OUeBMOHH IJId CIelMaJrMCTOB B HaHHOM 0OJlacTu
TeXHUKM W3 BHIIEIIPMBENEHHOI'C OlMcaHug. [logoOHHEe MOIOVOUKALN
Takxe HaxoOATCH B npenejax oOLBeMa npujlaraeMon bopMy JIBL
n300peTeHnd. Kaxnasa CCHUIKA, IPOUUTUPOBAHHA A B HacTodleM
OMCaHuUM, BKJIOUAA BCe IIaTeHTH, I[IaTeHTHHe 3afABKM U IyOJuKaluu,
BKJIDUEHa B JOaHHEM JOKYMEHTe B KadeCTBe CCHUIKM BO BCEM CBOeM

IIOJIHOTE .
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$OPMYJIA U3OBPE TEHHA

1. CoenuHeHue QdopmyJiel (IIIa):

IITa

WM ero dapMalleBTUUeCKM IpMeMyeMas COJib, I'He:

Rl m R2? xaxOHl He3aBUMCHMMO BHOpaH u3 H, MeTula, 3STUia,
nponuia, LMKJIONPONMia, MKJIOIeHTUIa, nupaH-4-uia, benuna,
NIUPUOVH-2-1JIia, 2-xJjop-4-dpeHna, 2-xJjop-4-dpTopdeHnna, u 2-
TUOPOKCUDTUIIA ;

mwmm R! m R2 BMecTe C aTOMOM YyIJlepoIa, K KOTOPOMY OHMU
IIPMCOEeOVHEHH, 00pa3ylnT LUMKJIOIPOIINI;

R® nmpencrarjageT coBo¥ H, MeTwuJ, STWUJI WIXM [OpPONuJ, TIe
YKa3aHHEM Me T HeoBdA3aTeJILHO 3aMeleH LIMKJIOIIPOIINIIOM,
nupunueauioM, -C(=0)NHz, -C(=0)NHCH3, -C(=0) (4-MeTuanurepasuH—-1-
mi), —-C(=0)NH (4d-MmMeTminunepasmH—1-uy) wuiau -C (=0) ;

R® mpencraBygeT cobo H, 1l-MeTun-lH-nupasoyi—-4-uj, 2-oypwui,
CN, NO2, w™meTokcu, -C(=0)NHz, -C(=0)NH(CHs), -C(=0)N(CH3)2, -
C(=0) - (mMmopdosmmu-4-uyu), -C(=0)CHs, -CH»OH, -CH20CHs, -CH2NH2, -
CH2NHSO2 (CH2CHs), -CH2NHC (=0)CHs, -CH(OH)CHz, -S02CHs, -S02CH2CHs,
-S02— (M3OMIPONUII) , —-S02N (CH3) 2, -S02NH (CH3s) , -S02-NH (1M30IPOIIMII)
i —SOz— (MUnepmuanHE—-1-mi) ; u

R7 npencraBigeT coOOM MeTuII.

2. CoemuHeHMe 1O I. 1 MIM ero OQapMalleBTHUUECKUM MIpMeMIIeMas
conb, Tme R! m R? kaxmwli He3aBMCKMMO BHOpaH u3 H, MeTwna, sTuia,
nponuiua, LUMKJIONpOnmia, UMKJIOIeHTUIa, nvpaH-4-uia, benuna,
IVPUOVH-2-WUJla, 2-XJiop—4-dpeHniia U 2-THUIPOKCUSTUIIA.

3. CoeImmMHeHMNe IO IHO. 1 WIM eTo OdapMalleBTUUeCKM IIpueMiieMas
CcoJib, TOe oIMH M3 R! um R2Z mnpenmcraBjgeT cobor H, a »Opyroi He
IpencraBjseT coboy H.

4, CoemMHeHMe IO IHI. 1 MM eTro OGapMaleBTUUECKM IIpUeMJIeMas

coJjib, Tme R! m R? kaxOelM NOpeIcTaBjggeT coOoM MeTWUJI, STUJI WU
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IIPOIINII .

5. CoemuHeHMe IO II. 1 WM ero o¢apMalleBTUUECKU IIpreMiieMad
coJib, Tme Rl m R2? kaxnwll IpencTaryigseT coBoM MeTMJI.

6. CoemouHeHMe IO II. 1 WMIM ero QapMalleBTUUeCKM IIpueMIieMad
coJib, THe R3 mnpexncraBjsgeT coboM H, MeTwJ, STWUI WIM IIPOIWUI,
IpuuyeM YKa3aHHBM MeTuJI HeoOA3aTeJIJbHO 3aMelleH ULUMKJIOIPOIIMIIOM,
nupuouHmuioM, -C(=0)NHCHs, -C(=0)NH (4-MeTuanuIepasmuH-1-mj) wWIn -
C(=0)OH.

7. CoemuHeHMe IO II. 1 WM ero GQapMalleBTUUECKU IIpHeMJIeMasfd
coJib, T'me R3 mpencTaBjgeT coOOM MeTMJI.

8. CoemMHeHMe IO II. 1 WIM eI'0 QapMalleBTUUYeCKM IIpMeMIIeMa s
COJIb, Tone R® 1pexncraBjgger cobom —-S02CHs, -S02CH2CH3, -S02-
(usomponmi), -—-SO02N(CHsz)z2, -—-SO2NH(CHz), -SO2-NH (M30OpOonmi) WIM -
SOz2- (MmunepmamvH—1-Mi) .

9. CoemMHeHMe IO II. 1 WIM eI'0 QapMalleBTUUYECKM IIpMeMIeMast
coJib, TOe R® mpencrarigeT cobom S (0)2CHs.

10. CoemmHeHMe 1O II. 1 MJIM ero ¢QapMalleBTHUeCKM IIpMeMiieMas
CcoJib, TOe R® mnpencrapjgeT cobom S (0)CH2CHs.

11. CoemmHeHMe 110 II. 1, BHOpPaHHOE U3:

8- (6-MeTuJI-7-0KCO-6, /T-nurunpo-1H-nmppoJio [ 2, 3—-c] nupuomuu-4-
ni) —-2-peunyi-2H-1, 4-OeH30kcasuH-3 (4H) -oHa;

2-m3onponmi-8- (6-MeTuji—7-0KCco—-6, 7T-ourunpo-1H-nuppoJio [2, 3-
cloupuomH-4-uy) -2H-1, 4-6eHz0okca3uH-3 (4H) —oHa;

2-MeTuJI-8- (6-MeTuJI-7/-0KCOo—-6, /T-ourunpo—-1H-nuppoJio [2, 3—
cloupuomH-4-wun) -2H-1, 4-6eHzokca3uH-3 (4H) —oHa;

2=-2TUJ-8- (6-MeTujI—-7-0KCOo—-6, /T-ourunpo- 1H-nupposio [2, 3-
clmmpunmH-4-nn) -2H-1, 4-6eHzokca3uH-3 (4H) —-oHa;

8- (6-MeTuJI-7-0KCO-6, /T-nurunpo-1H-nimppoJio [ 2, 3—c] nupuomuua-4-
W) —2-tupuauH-2-mji-2H-1, 4-6eH30kcas3uH-3 (4H) —oHa 2,2,2-
TpudTOPALlETAT;

2-UMKJIONpOonIMJI-8— (6-MeTuy-"7-0KCco—-6, 7-guruapo—-1H-
nuppoJio [2, 3—c]lmupunuu-4-wmi) -2H-1, 4-6en30kcasub-3 (4H) —oHa;

8- (6-MeTuJI-7-0KCO-6, /T-ourunpo—-1H-nimppoJio [ 2, 3—-c] nupuomuua-4-
wi) —2- (rerparunpo-2H-nupad-4-wui) -2H-1, 4-6eH30kcas3uH-3 (4H) —oHa;

2=-5TUi-4-MeTuj-8- (6-MeTuJIi—- 7/—-OoKCco—-6, /—-nurunpo-1H-

nuppoJio [ 2, 3—c]lnupunuu-4-wmi) -2H-1, 4-6en30kcasud-3 (4H) —oHa;
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2-M30NPONUII-6—-MeTOKCKU—8— (6-MeTuJI- /—-0KCOo—-6, /T-nurunpo—-1H-
nuppoJio [ 2, 3—c]lnupunuu-4-wmi) -2H-1, 4-6en30kcasud-3 (4H) —oHa;

2-V30NpOoNnJi-6-MeTOKCU—4-MeTuJI-8— (6-MeTuJI-/-0KCo—-6, 7—
ourmonpo-1H-nimppoJio [2, 3-c]lnupunua-4-umi) -2H-1, 4-0eH30KCa3UH—

3 (4H) -oHa;

[2-mzonponmii—-6—-MeTOKCHU-8— (6-MeTuJi-7-oKco-6, 7T-ouruagpo—-1H-
nuppoJio [2, 3-c]oupuanuH-4-mj) -3-okco-2, 3—-gurunpo-4H-1, 4-
DeH30KCcaBUMH-4-1MJI] YKCYCHOM KMCJIOTH;

2-[2-uzonponmi-6-MeToOKCU—-8— (6—-MeTuJI- 7/-0KCo—-6, 7T-aurngpo—-1H-
nuppoJio [2, 3—c]loupuonu-4-mj) -3-okco-2, 3—gurunpo-4H-1, 4-
BeH30oKkCca3MH-4-1i] —-N-MeTujlalle TaM1ia ;

2-[2-mzonponmi-6-MeTOKCU—- 8- (6—-MeTuJI- 7-0KCOo—-6, 7T-aurnagpo—-1H-
nuppoJio [ 2, 3—c]lmnupuone-4-mi) -3-okco-2, 3—gurunpo-4H-1, 4-
BeH30KCa3MH-4-MJI] alleTaMuna;
2-M30NPONUII-6—MeTOKCHU— 8~ (6-MeTuJI- /-0KCOo—-6, /T-nurunpo—1H-
nuppoJio [2, 3—clmnupunuua-4-mi) —4- [ 2- (4-MeTunnmurnepasmHa—1-ni) -2 -
okconTmI] -2H-1, 4-6eHz30kcasmuH-3 (4H) —oHa;
2-M30NPONUII-6—-MeTOKCHU—8— (6-MeTuJI- /—-O0KCOo—-6, /T-nurunpo—-1H-
nuppoJio [ 2, 3—clnupunuu-4-wmi) -4 - (nupmuonH—-4-unme ) —2H-1, 4-
BeH3okCca3mMH-3 (4H) -oHa;
2,4-diusonponmii—-6-MeTOKCU-8— (6-MeTWUJI- 7/-0KCO-6, 7T-IUTUIPO-
1H-nupposo [2, 3—-c]loupunud—-4-mi) -2H-1, 4-6en3okca3mH-3 (4H) —oHa;

2-U300ponuiI—-8- (6—-MeTUJI-7-0KCO—-6, 7T-nurunpo-1H-nuppoJgo [2, 3—
cloupuomH—-4-uiy) -3-okco-3, 4d—-ourngpo-2H-1, 4-6eH30KCa3MH—- 6—
KapBoHUTPWUIIA ;

2-yzonponmi-4-mMeTuii—-8— (6-MeTWJI-/-0KCOo—6, 7T-ourmuapo—-1H-
nuppoJio [2, 3—c]loupuane-4-mi) -3-okco-3, 4—-gurunpo-2H-1, 4-
BeH30KCa3MH—- 6—-KapOOHUTPWIIA ;

2-msonponmi—4-mMeTnii—-8— (6—MeTuJi- /-0KCo—6, 7T-ourmuopo—1H-
nuppoJio [ 2, 3—c]lmupuane-4-mi) -3-okco-3, 4—-gurunpo-2H-1, 4-
BeH30KCa3MH-6-KapOoKCcaMM1Ia ;

2-mzonponmii—-N-MeTnji—8— ( 6—MeTnJI—- /-0KCOo—-6, 7T-ourmuapo—1H-
nuppoJio [ 2, 3—clmnupunue-4-mi) -3-okco-3, d—gurunpo-2H-1, 4-
BeH30KCa3MH—-6-KapOoKcaMm1Ia ;

2-M300pOonuJI-8- (6—-MeTuJi—- /-0KCO—-6, /T-ournnpo-1H-nuppoJio [2, 3-

cloupuomua-4-wun) -6-nitro-2H-1, 4-6eH30kxca3mH-3 (4H) -oHa;
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2 —LIMKJIONPONIMII- 6—~MeTOKCHU—-8— (6—MeTuJI- /-0oKCco—-6, 7T—-nurunpo—-1H-
nuppoJio [ 2, 3—c]lnupunuu-4-wmi) -2H-1, 4-6en30kcasud-3 (4H) —oHa;

6-MeTOKCHK-8- (6-MeTUJI-/-0KCO—6, /-nurunpo—-1H-nmuppoJio [2, 3—
cluvpmuomH—-4-ui) —2-penmii—-2H-1, 4-6eHz0kca3uH-3 (4H) —oHa;

2-(2-xJjo0p-4-dpTOopPheHM) —6-MeTOKCHU- 8~ (6-MeTHuJI—-/-0KCO—-6, 7-
ourunpo-1H-nouppodio [2, 3—c]nupuauu—4-wui) -2H-1, 4-0eH30KCa3UH—
3(4H) -oHa;

6-MeTOKCU—2, 2—-IUMeTJIN—- 8- (6-MeTujI-7-0oKco—-6, 7-ourunpo—-1H-
nuppoJio [2, 3—c]loupunuu-4-wuj) -2H-1, 4-6en30okcasub-3 (4H) —oHa;

2-M300ponmii—-8- (6—MeTuJI-7-0KCO—-6, 7T-ourunpo-1H-nuppoJio [2, 3-
clmmpunmua-4-min) —-6- (1-MmeTun-1H-riupaszsos-4-wmi) -2H-1, 4-BOeH30KCa3MH—
3(4H) -oHa;

8- (6-MeTmJI-7-0KCO-6, 7T-nurunpo-1H-nimppoJio [ 2, 3—-c] nupuomuua-4-
mi) crimpo [1, 4-BeHzsokca3uH—-2, 1 '—nukJonponaH] -3 (4H) —oHa;

2,2-nuMeTUII- 8- (6-MeTuUJI-7-0KCO—-6, 7T-ourunpo-1H-nuppoJio [2, 3-
clmmpunmHa-4-ni) -2H-1, 4-6eHzokca3uH-3 (4H) -oHa;

2-M300ponuiI-8— (6—MeTuJi—- 7-0KCO—-6, 7T-ourmunpo-1H-nuppoJio [2, 3-
clumpunmHa—-4-mi) —-6—- (MopdosMH-4 -minkapOoHnii) —2H-1, 4-0eH30KCa3MH—
3(4H) -oHa;

2-mzonponuii—N, N-oumMeTuii—- 8- (6-MeTHUJI— 7/-0KCO—-6, /T—-ourmuaopo-1H-
ouppoJio [2, 3—cloupunui—-4-mj) -3-okco-3, d—-ourngpo-2H-1, 4-
BeH30KCa3uH-6-kKapboKkcaM1Ia;

2-UMKJIOIIEeHTUJI- 6—~MeTOKCHK—-8— (6—-MeTuJI- /-0kCco-6, 7T—-aurunpo-1H-
nuppoJio [2, 3-c]oupuauu-4-wmj) -2H-1, 4-6en3okcasuu-3 (4H) —oHa;

6— (ITMOPOKCUMETHWII) —2-M30NPOoNMII-8— (6—-MeTHuJI-/7/-0KCo—-6, 7-
ourmopo-1H-nimppoJio [2, 3-clupunuu—-4-ui) —2H-1, 4-OeH30KCa3UH—
3(4H) -oHa;

2-M3onponmii-6— (METOKCUMETWJI) —8— (6—-MeTuJI-7—-0KCO—6, 7—
ourmnpo-1H-nimppoJio [2, 3-clupunua—-4-ui) —2H-1, 4-0eH30KCa3UH—
3(4H) -oHa;

6— (aMMHOMETWII) —2-MU30HPpoNMUJI—-8— (6—-MeTuJI- /—OKCO—6, /- OUIUIPO—
1H-ttimppoJio [2, 3—cloupunmH—-4-un) -2H-1, 4-6eHz0okca3uH-3 (4H) —oHa;

N-{[2-m3onponmi—-8- (6—-MeTnJI- 7/-0KCO-6, /T—-nuruapo-1H-
nuppoJio [2, 3—clnupunue-4-mi) -3-okco-3, 4d—-gurunpo-2H-1, 4-
OeH30KCa3MH-6—MJI| MeTHKJI } TaHCYJIbQoHaMMIa ;

N-{[2-u3onponui—-8- (6—-MeTHJI- /-O0KCO—-6, /T—-nurunpo-1H-
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nuppoJio [ 2, 3—c]lmnupunue-4-mi) -3-okco-3, d—gurunpo-2H-1, 4-
BDeH30KCa3MH-6-MJI| MEeTUJI } alleTaMM1Ia ;

2-M300ponmii-8- (6—-MeTuJi—- /-0KCO—-6, /T-ournnpo-1H-nuppoJio [2, 3-
clumpuomH—-4-ui) -3-okco-3, 4d—ourunpo-2H-1, 4-B0eH30KCa3MH~6—
KapOokcaMmna ;

6— (2-dypwuil) —2-MU30Nponmi-8— (6—-MeTuJi-7-oKco-6, 7-ouruagpo—-1H-
nuppoJio [2, 3-c]oupuauu-4-wmuj) -2H-1, 4-6en3okcasuu-3 (4H) —oHa;

2-M300ponuii—-8- (6—-MeTuUJI-7-0KCO—-6, 7T-ourunpo-1H-nuppoJio [2, 3—
clopuomH-4-mi) —6- (MeTuiacyJbpoHmJ) —2H-1, 4-6eH30KkcasmH—-3 (4H) -
OHa;

2,2-nuMeTuUII- 8- (6-MeTUJI-7—-0KCO—-6, 7T-ourunpo-1H-nuppoJio [2, 3—
clompunmH-4-mi) —6—- (MeTuncyJbpoHmJ) —2H-1, 4-6eH30KkcasmH—-3 (4H) -
OHa;

8- (6-MeTuJI-7-0KCO-6, /T-nurunpo—-1H-nimppoJio [ 2, 3—c] nupnuouua-4-
W) —6— (MeTMJICYJIbOOHMII) —2—-deHmJI-2H-1, 4-6enuzsokcaszuu-3 (4H) —oHa;

2-mzonponmi—4-MeTnii—-8— (6—MeTuJi—- /-0KCo—6, 7T-ourmuaopo—1H-
nuppoJio [ 2, 3—c]lnupuaue—-4-mi) —6- (MeTuJcynsdoHni) —2H-1, 4-
BeH3okCca3mMH-3 (4H) -oHa;

2= (2-TUOPOKCUDTWUII) —8— (6—MeTuJI- /-OKCOo—-6, /T-ngurungpo-1H-
ouppoJio [ 2, 3—c]lnupunue—-4-mi) —6- (MeTuJcynbsbouni) —2H-1, 4-
BeH30KCca3uH-3 (4H) —oHa;

6-aleTuUJI-2-MU30Nponmji-8— (6—-MeTuJi- 7-oKco-6, 7T-ouruapo—-1H-
nuppoJio [2, 3-c]oupuauH-4-wmuj) -2H-1, 4-6en3okcasub-3 (4H) —oHa;

6— (1-TMOPOKCUBTUI) —2-U30NPOonujI-8— (6-MeTuJI- 7-0KCco—-6, 7-
ourmopo-1H-niuppoJio [2, 3-clnupunua—-4-ui) -2H-1, 4-OeH30KCa3UH—
3 (4H) -oHa;

6— (2TUIICYJIE QOHMII) —2-M30NponMiI-8— (6—-MeTuJI-/-0KCco—-6, 7-
ourmopo-1H-nimppoJio [2, 3-clmupunuu—-4-ui) —2H-1, 4-0eH30KCa3UH—
3 (4H) -oHa;

2-M30Nponmii-6— (M30MIPONUIICYJIEQOHWII) —8— (6—MeTuJI—-7-0KCo—6, 7-
ourmopo-1H-nimppoJio [2, 3-clmupunuua—-4-ui) —2H-1, 4-0eH30KCa3UH—
3 (4H) -oHa;

4 - (UMKJIONPONIMIIME THUII) —2—M30Nponmii—8— (6—-MeTuji-/-0KCco—-6, 7-
ourmopo-1H-nmppoJio [2, 3-c] IupuonH—-4-mj) —6— (MeTUJICYJIbQOHMIT) —2H-
1,4-0ben3okca3muH-3 (4H) -oHa;

4= TUII-2-U30NPpOoNnJI-8— (6—MeTuJI- /-0KCco—-6, /T-ourungpo—1H-
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nuppoJio [ 2, 3—c]lnupuone—-4-mi) —6- (MeTuJCcynsboHmi) —2H-1, 4-
BeH3okCca3mMH-3 (4H) -oHa;

6= (2TUIICYJIE QOHWII) —2-MU30NPOoNUII—4-MeTUJI-8— ( 6—MeTUJI- /—0OKCO—
6, /T-ournnpo-1H-nmppoJsio [2, 3—c]nupunuH—-4-wmj) —2H-1, 4-0eH30KCa3UH-
3 (4H) -oHa;

2-U30NPONUII- 6— (M30NPONMJICYJIEQOHMII) —4—-MeTUJI- 8- (6—MeTuJI- /-
OKCO—-6, /T-nurunpo-1H-nuppoJio [2, 3-clnupunuH-4-mi) -2H-1, 4-
BeH3okCca3mMH-3 (4H) —oHa;

8- (6-MeTuJI-7-0KCO-6, /T-nurunpo-1H-nuppoJio [2, 3—-c] nupuomuua-4-
W) —6- (MeTuJICyJib QOHMII) crinpo [1, 4—-6eH30Kca3uH-2, 1 ' —uuKJonponaH] —
3(4H) -oHa;

4d-MeTmJI-8- (6-MeTuJI- 7—0KCOo—-6, /T-ourunpo- 1H-nuppoJio [2, 3—
clmmpuomH-4-mi) —-6- (MeTUICyYJIbQOoHWJI) cinpo [ 1, 4—-6eH30KCca3uH-2, 1" -
uurJonponan] -3 (4H) —oHa;

2-mzonponmii—N, N-oumMemuii— 8- (6—-MeTWUJI— 7-0KCO—-6, 7T-ouruapo—1H-
nuppoJio [ 2, 3—c]lmnupunue-4-mi) -3-okco-3, d—-gurunpo-2H-1, 4-
OeH30KCa3MH-6—-CyJibQoHaMM1Ia ;

2-mzonponmii-N-mMeTnii—-8— (6—-MeTnJI- /-0KCo—-6, /-ourmuopo—-1H-
nuppoJio [2, 3—clnupunue-4-mi) -3-okco-3, d—-gurunpo-2H-1, 4-
OeH30KCa3MH-6—-CcyJibQoHaMmIa ;

N,N,2,2,4-teHTamMeTnii—- 8- (6-MeTUJI-/-0KCO—-6, 7T-ourmuapo—-1H-
ouppoJio [2, 3—cloupunui—-4-mj) -3-okco-3, d—-ourngpo-2H-1, 4-
feH30KCa3MH-6—-CyJibdoHaMMIa ;

N,N,2,2-TerpaMeTuJI-8- (6-MeTUJI-/-0KCO—-6, 7T-ouruagpo—1H-
nuppoJio [2, 3—c]loupuonH-4-mj) -3-okco-3, 4—-gurunpo-2H-1, 4-
BeH30KCa3MH- 6—-CyJibQoHaMM1Ia ;

2-n3onponmii-N, N, 4-TpuMe TUII- 8- (6-MeTUJI-7—-0KCO—6, /- IUTUIPO—
1H-nimppodsio [2, 3—c]loupunuu—4-wmj) - 3-okco-3, d—-ournnpo-2H-1, 4-
OeH30KCa3MH-6—-CyJibQoHaMM1Ia ;

2,2-nuMeTuII- 8- (6-MeTuJI—-7-0KCO—-6, 7T-ourunpo-1H-nuppoJio [2, 3—
clmmpunmHa-4-ni) - 6- (munepulInH—1-ujcyynbsdoHmi) —2H-1, 4-BeH30KCa3MH—
3(4H) -oHa;

2,2, 4-1puMeTHII-8- (6-MeTMJI- /—-OKCO—-6, /T-nuruapo-1H-
ouppoJio [ 2, 3—c]lnupuiuea-4-mi) —6— (Iunepuomnia- 1 -muiacyJboHmy) —2H-1, 4-
BeH30oKkCca3mMH-3 (4H) -oHa;

N-uszonponui-2, 2-ouMeTUJI-8— ( 6—MeT1JI- /-0KCOo—6, /-ourunpo—-1H-
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nuppoJio [ 2, 3—c]lmnupunue-4-mi) -3-okco-3, d—gurunpo-2H-1, 4-
OeH30KCa3MH-6—-CyJibQoHaMMIa ;

2,2,4-1puMeTUII-8- (6—-MeTMUJI- /—-OKCO—-6, /—nurunpo-1H-
ouppoJio [ 2, 3—c]lnupunuu-4-wmi) —6- (MeTuJcynsbouni) —2H-1, 4-
BeHz30KCca3uH-3 (4H) —oHa;

6— (TUIICYJIbQOHUI) =2, 2, 4—TpuMe TMJI- 8- (6-MeTuJI-7-0KCo—-6, 7—
ourmopo-1H-nmppoJio [2, 3-clnupunuHu—-4-ui) -2H-1, 4-0eH30KCa3UH—
3 (4H) -oHa;

6— (M30NPONMJICYJIbOOHUII) =2, 2, 4—TpUMe TUJI- 8~ ( 6—MeTUJI- /—0KCO—
6, 7-ournnpo-1H-nuppotio [2, 3—c]lnupunuH—-4-wmj) —2H-1, 4-DeH30KCa3UH—
3 (4H) -oHa;

6— (PTUIICYJIBLOOHMII) -2, 2—-OUMEeTUJI-8— (6—-MeTuJI- /—0KC0O—6, 7—
ourmnpo-1H-nimppoJio [2, 3-clmupunua—-4-wui) —2H-1, 4-0eH30KCa3UH—
3 (4H) -oHa;

6— (M30NPONMMIICYJIBEOOHWUII) =2, 2—OUMETUIJI-8— (6—-MeT1JI- /—OKCO—6, /-
ourmopo-1H-nimppoJio [2, 3-clmupunuua—-4-ui) —2H-1, 4-0eH30KCa3UH—
3 (4H) -oHa;

b-aueTuiI-2, 2—OUMeTHUIJI-8— (6—MeT1JI- /—-OKCOo—-6, /—-nurugpo-1H-
ouppoJio [2, 3—c]noupunuu—-4-wmi) —2H-1, 4-0eH30kcasmu-3 (4H) —oHa;

6— (1-TMOPOKCUBTUII) -2, 2—OUMEeTUIJI-8— (6—-MeTuJI- /—-0KC0o—-6, /-
ourunpo-1H-nouppotio [2, 3—c]nupuiuu—4-ui) -2H-1, 4-0eH30KCa3UH—
3 (4H) -oHa;

6-aueTmii-2, 2, 4-TpuMeTUII- 8~ (6—-MeTuJI-/-0KCco—-6, 7T-ourmuopo—-1H-
nuppoJio [2, 3—clnoupunuu—-4-wmi) —2H-1, 4-6eH30kca3muH-3 (4H) —oHa; u

6- (l-TuOpoKCUTUI) -2, 2, 4—-TpuMe TUJI- 8- ( 6—-MeTuJI- /-0KCO—-6, 7—
ourmopo-1H-nimppoJio [2, 3-clupunuu—-4-ui) —2H-1, 4-OeH30KCa3UH—
3 (4H) -oHa;

NI bapMalleBTUUECKU IpreMIIeMOM coqm JIOBOTO nus
BHIIeyKa3aHHEX COEeNMHEHUMN.

12. JdapmaleBTHMUeCKas KOMIIO3MLMA, cCcomepxXallasg COeOMHeHMe IIO
n. 1 man ero dbapMaleBTUUECKUM IIPUeMIIEMyK COJIb M IIO MeHBIIEM Mepe
OIOVH QapMalleBTHUUECKM NPMeMJIEMEI HOCUTEJE .

I[Io DOBepeHHOCTHU
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