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OIIMCAHVIE M3OBPETEHNVA
2420-556913EA/072
ABEMNAHOBBE MHTMBUTOPH B3AMMOIENCTBUS MEHMH-MLL

OBJIACTH TEXHUKM, K KOTOPOM OTHOCUTCA M30BPETEHNE

Hacrosdamee n300peTeHNre OTHOCUTCH K bapMalLleBTUUECKUM
cpeICcTBaM, IPUTOOHEM s Tepanuu n/Uam OpodUIaK TUKA Yy
MJIIeKONIMUTaKIeTro U, B YacCTHOCTH, K  as3elaHOBEIM COeIMHEeHMIM,
bapMalleBTMUECKOM KOMIIO3MUMM, COIepXallell TakKue COeOMHEeHMSa, UM K UX
IIPMMEHEHMI0 B KadeCTBe MHIUMOUTOPOR OeJIOK—0eJIKOBHX B3aMMOIEMCTBUN
MeHMH-MLL, OPpUMTOIOHEIX IJA JeudueHud 3abojleBaHUM, TaKuUxX KaK pak,
MUEeJIOOUCIJIaCTUUeCKU cuHiopoM (MDS) u mmuaber.

YPOBEHE TEXHVKNM MSOEPETEHNMA

XpOMOCOMHELIe IepelpylIlIupOBKH, BIIMAKIME Ha TeH,
ACCOLUMPOBAHHHM C JIeMKO30M CMeNlaHHOTO MNpOUCXOoXneHus (MLL; MLLI;
KMTZ2A) , NpMBOOAT B pes3yJbTaTe K arpeCcCUMBHEM BMIaM OCTPOIO
JleMiko3a CcpeOM BCexX BO3PACTHHX TIpPYyII, ¥ BCe ele IpeldcTaBJIsgoT
coBoM HIOpakKTHUUeCKM HeusJeuuMbele 3afojieBaHMag, UYUTO [OOUEepPKMBAET
CPOUHYK HeOOXOOMMOCTE B HOBHX TepalleBTUUECKMX I[IOOXOHOaxX. BUIH
OCTPOTO Jernkos3a, openycMaTpUBaKme Takmue XPOMOCOMHEE
TpaHcJOKRauuu MLL, OpencTaBJIgSnT coboM JIMMOOMIHOE, MUEJIOUIHOE WM
BbubeHOTUIIHOEe 3aboJleBaHMe M COCTaBJART OoT 5 mo 10% BMIOOB OCTPOIO
Jeko3a Yy B3POCJHX JiogeM mu npuMepHo 70% y mere (Marschalek, Br
J Haematol 2011. 152(2), 141-54; Tomizawa et al., Pediatr Blood
Cancer 2007. 49(2), 127-32).

MLL mopencrTaBJIdgeT coboM THUCTOH-MeTuWJITpaHchepasy, KoTopada
MeTUIMPpyeT TITucToH H3 mo Jjmsmry 4 (H3K4) u BHOOJHSEeT QYHKLIMM B
MyJIETUOENKOBHX KOMILJIeKCax. I[IpMMeHeHMe MHIOYUUMOESJILHHEX aJlJlejle C
noTepel oyHrUMM MI11 OpOIeMOHCTPMPORBRAaJIO, uYuTOo Mlll wmuI'paeT BaXHYD
POJIE B IHOOOEPXaHUM TEMOIIOSTUUECKMX CTBOJIOBHX KJeTok (HSC) wu
Pa3BUTUM B-KJIeTOK, XOTA eT0 IMCTOH-MeTWUJITpaHchepasHasd aKTUBHOCTE
ABJISeTCA He CYINeCTBEeHHOM mOJa KpoBeTBopeHmsa (Mishra et al., Cell
Rep 2011. 7(4), 1239-47).

Ha ceromHAmMHMM »OeHb coobmaliock o cJmMaHuu MLL ¢ ©oJjee 60
Pas3JIMUYHEIMA napTHepaMmy, n OHO OBLITIO aCCoOLUUUPOBAaHO C
oBpazoBaHMeM/IpOTpPecCUpoBanreM Jernko3a (Meyer et al., Leukemia

2013. 27, 2165-2176). MWHTepecHO, uTo gpgomMeH SET (Su(var)3-9,



sHxXaHcep zeste w®m trithorax) MLL He COXpaHSeTCs B XUMEPHHX
Beslkax, HO 3aMeHAeTcd IapTHepoM 1o causgHuio (Thiel et al.,
Bioessays 2012. 34, 771-80) . PexpyTupoBaHue bepMeHTOB,
MOOUOUUIMPYIMMX XPOMaTHH, Takux kak DotllL wu/mam xowmmjiekc pTEFDb,
IapTHEPOM IIO CJMSHUMID [OPUMBOIUT K  YCUJIEHHOM  TPAHCKPUILUMM U
TPAHCKPUIILMOHHOY D2JIOHTAalMM TIeHOB-MumeHey MLL, B TOM UYKMCJIe I'€HOB
HOXA (Hamnpumep, HOXA9) wu kodakTopa HOX MEISI, kak HauboJiee
3HaUMMEIX . AOeppaHTHasd 5SKCIPpeCCHA OaHHEIX I'eHOB, B CBOK Odepelb,

OJIoKMpyeT muddepeHIMALMI TEMOIOSTUUECKMX KJIIETOK U  YyCUIMBAET

npoJsimdpepalluo.
MeHnuH, KOTOPHM KOOUPYyeTCH T'eHOM, aCCOLUUMPOBaHHEM c
MHOXeCTBEeHHOM SHIOOKPUHHOM HeoIlJlasuen 1 THUIIa (MENI) ,

SKCIPECCUPYETCA IOBCEMECTHO UM IIpPeuMMymeCTBEHHO JIOKaJlM3yeTcd B
anpe. BrUIO IoOKa3aHO, UYTO OH B3aMMOIEMCTBYET C MHOTOUMCJIEHHEMU
OeylkaMu U, CJIeOoBaTeJIbHO, BOBJIEKaAeTCsa BO MHOXECTBO KJIETOUHEX
npolieccoB. HauboJjiee MBYUEHHOM OQYHKUMEN MeHMHa ABJISEeTCS eT0o PoJib
B KaueCTBe OHKOTeHHOTO KodpaKTopa OeJIKOB CJUAHMA Ha OCHOBe MLL.
MeHMH B3auMOOeMCTByeT C IByMsS MOTHMBaMyM B N-KOHIIEBOM OparMeHTe
MLL, KOTOPEM coxpaHsdaeTCcd BO BCeX DeJkax CJIMAHUSA, MBM1
(cBA3bBBaMMM MeHMH MOTMB 1) wm MBM2 (Thiel et al., Bioessays
2012. 34, 771-80) . BzauMonmencTBue MeHMH-MLL NPUBOOUT K
00pasoBaHMID HOBOM IIOBEPXHOCTM B3aMMOOEMCTBMSA IJIS dakTopa pocTa
SOUTENMA XpycTalMka IJasa (LEDGF). Xora MLL HelIOoCpeOCTBEHHO
cBA3wBaeTCca ¢ LEDGF, OpucyTCTBMe MeHMHa fABJISIeTCcd o00sa3aTelIbHBEM
oJid CTabUIILHOTO B3aMMogencTBMua Mexny MLL m  LEDGE u TeH—
CIIeUPUUHOT O PeEKPYTUPOBAHUA Ha XpoMaTUH KOMILJIEKCA MLL
mocpencTBoM JoMeHa PWWP LEDGEF (Cermakova et al., Cancer Res
2014. 15, 5139-51; Yokoyama & Cleary, Cancer Cell 2008. 8, 36—
46) . Kpowme TOT'O, MHOT'OUMCJIEHHEIE TeHeTHUUEeCKMue NCCIIeOOBaHUA
moxkasajyM, UYTO MeHMH SBHO HeOOXOOMM MOJIS OHKOTEeHHOM TpaHchopMallumn
C I[IoMOombK OeJIKOB CJIMAHMSA Ha OcHoBe MLL, yToO YKalHBaeT Ha
B3auMoIecTBMe MeHMH-MLL kKakK Ha I[OIPUBJIEKATEeJILHYID TepaleBTUUeCKYID
MUIIEHE . Hanpuwmep, yCJiIOBHa4d oejielnd Menl npenyrnpexmaeT
JekoMoTeHes B KJIeTKaxX—IIpeleCTBEeHHNKAX KOCTHOTO MO3T'a,
SKTONMUECKN DKCIPEeCCUPYRIMX IPOOYyKTH cJuaHua MLL (Chen et al.,

Proc Natl Acad Sci 2006. 103, 1018-23). TlomoBHemM oOpas30oM,



TeHeTUUEeCKOe HapylleHVe B3aVMMOOEeMCTBMA MeHMH-TIPOOYKT CcJaMaHmusa MLL
IocpelCTBOM MyTalMM C TIOoTeper QYHKUIMM IIomaBJfgeT OHKOI'eHHEEe
CBOMCTBa OeJIKOB CJMSAHMSA Ha OCHOBe MLIL, OJIOKUPYET pPas3BUTHUE
JIerKo3a in Vivo u CHMMaeT OJIOK ondbepeHIMaINA MLL-
TPaHCOOPMUPOBAHHEIX JIEMKO 3HEIX ©JIaCTHEIX KJIETOK. HDaHHEE
MCCJeIOoBaHMA TakKXe IIokKasaJiM, UYTO MeHMH HeOOXOOMM IOJIfa [HoOOepXaHWud
DKCIpecCcUur TeHa HOX ¢ [noMmombin OeJIKOB CJAMAHMA Ha OCHOBe MLL
(Yokoyama et al., Cell 2005. 123, 207-18). Kpome TOrO, OBIM
pazpa®oTaHE HU3KOMOJIEKYJIAPHEE MHIMOMTOPHE B3aMMOIEVMCTBUSA MEeHWH-—
MLL, I»IeMOHCTpHUpyKIMe, UYTO »IaHHOe OeJIoKk—-0eJIKOBOe B3aMMOIOEMCTBUE
ABJIAETCA IIPMMEHMMBEIM B KaueCTBe MUIIEHUM JIEKapCTBEHHOTO CpelncTea, a
Takxe OvJla [OIPOOEMOHCTPHPOBaHa HSOOEeKTUMBHOCTL B OOKJIMHUUECKUX
MomeJsiax AML  (Borkin et al., Cancer Cell 2015. 27, 589-602;
Cierpicki and Grembecka, Future Med Chem 2014. 6, 447-462).
BMmecTe C HaOJwIeHMNeM, UTO  MEHMH  He ABJIAETCHI  HeOOXOOVMEM
kobakTopoM MLL1 BO BpeMsa HOPMaJIbLHOT'O KpoBeTBOpeHMs (Li et al.,
Blood 2013. 122, 2039-2046), Takue @»OaHHBEE OOOCHOBHBAKT HapylleHMEe
B3aMMONeVCTBMA MeHMH-MLL KaK I[IepPCIeKTUBHHEM HOBEM TepalleBTUUeCKUN
IoAxXOon mOJIA JledeHMsd Jelko3a C IepecTpoykoy MLL M OPYTIMX BUIOB
paka C aKTUMBHBIM IpoduiieM B3KcCIpeccumu TeHa HOX/MEISI. Hamopumep,
BHYTPEHHAS dYacCTuuHas TaHOeMHasa »Oyrmmkaumsa (PTD) B 5'-obJjactm
TeHa MLIL mnpencraBJjgeT cob®ol IpyT'yid OCHOBHYILD abeppallnio, KOTOPVYIO
OoBHapyXMBalT [IpeuMylIleCTBEeHHO de novo M TIOIpM BToOpuYHOM AML, a
Takxe MUeJIOOUCIJIACTUUYECKMX CHUHIpOMax. XOTS MOJIEKYJISPHHEM MexXaHM3M
n Ouojyormueckad OoyHKUMA MLL-PTD HeZOCTATOUHO XOPOWO TIIOHATHH,
HOBHIE TepalleBTUUEeCKMe CTpaTeruy lejleHalpaBJIeHHOTO BO3OeMCTBUA,
BIMAKIME Ha Bl3aMMOOeMCcTBMe MeHMH-MLL Takxe MOTYT 0OKa3aTbCH
50PeKTUBHEIMM B JIeUeHMM CBA3aHHEX C¢ MLL-PTD BUIOOB JielMko3a. Kpowme
TOTO, OBLIIO IoKasaHo, uTo KaCcTpalMOHHO—-Pe3UCTeHTHEM pak
opencTaTellbHOM XeJjle3H BaBUCUT OT BlaMMOOeMCcTBUMSA MeHMH-MLL (Malik
et al., Nat Med 2015. 21, 344-52).

B HeCKOJNBKUX JIMTEPaTYPHEX MCTOUHMKAX ONMCAHE MHIUMOUTOPH,
lleJleHalpaBJIeHHO BO3IOeMCTByKIMEe Ha B3auMoIeMcTBMe MeHMH-MLL: B
W02011029054, J Med Chem 2016, 59, 892-913 omoMcaHO IMOJIYUeHMEe
IIPOMBBOIOHEIX TUMEHONMPUMMIOVMHa W OeH3ooMaszelMHa; B W02014164543

OIIMCAaHE IIPOMSBOIOHEIE THEHOIIMPUMMIVMHAG WM THEeHOIIMPUMIOVHa, B Nature



Chemical Biology March 2012, 8, 277-284 m Ren, J.; et al. Bioorg
Med Chem Lett (2016), 26(18), 4472-44776 omnmMcaHB [IPOU3BOIHEE
TUEHONMPUMUIOVHa; B J Med Chem 2014, 57, 1543-1556 omnmcaHH
IIPOMBBOOHEE IMUIOPOKCU— U aMMHOMETWUIINUIIepUOuHa; B Future Med Chem
2014, 6, 4477-462 PaCcCMOTPEHEL HU3KOMOJIEKYJIAPHEE 1z
[NeNTUIOMMME TUUEeCKHUE COenNVHEHNI; B W02016/195776 OIMCAaHEL
IIPOU3BOIOHEE Oypo[2, 3—d]nupuvmmunubaa, 9H-nypmHa, [1,3]okcazojol[5,4-
d] nupuMunouHa, [1,3]okcasogio[4, 5—-d] nupuMmunomHa, [1,3]Tnazojsio[5, 4—-
d] mupuMMIOMHa, THeHO[Z2,3-blnupuovHa M THeHO[Z2, 3—d]noupuMMunorHa; U B
W02016/197027 onmucaHe IIpoM3BOINHEE 5,6,7,8-Terparunponupumno|[3,4-
d] nupuMunouHa, 5,6,7,8-Terparugponupuno] 4, 3—d] nupuMmuInHa,
oupuno [ 2, 3—d] nupuMmorHa " XMHOJIVMHA . B W02017112768 O CaHH
VMHTUOUTOPE  B3auMMOIeMCcTBUA MeHMH-MLL. B W02017161002 omnmMcaHH
MHTUOUTOPE MeHMH-MLL., B W02017161028 omnmMcaHs MHIUOUTOPE MEHWH-—
MLL.
OIIMCAHVE M3OEPETEHNA

HacTosamee M306peTeHme OTHOCHUTCA K HOBEM CO€IMHEHMAM C]_)OpMy.J'II:I

(L),

M K MX TayToMepaM UM CTepeOU30OMepHHM OdopMaM, I'Ie

R! BH®paH M3 Tpynone, cocrodmein us CH;, CH,F, CHF, m CF3;

R? BH®paH M3 TPYINNHE, cocCTodmell u3 Bomopoma u CHs;

Y! BHOpaH U3 TDPYIOH, COCTOAmel M3 BoImopona; Ci_gaJIKuia;
cBA3aHHOTO TiIo C  4-7-4JIEHHOTO HeapoOMaTUUYeCKOTO TIeTepOoLUMKINIAa,
comepxamero IO MeHblIlel Mepe OIMH aToM a30Ta, KUCJIopoda WM CepH,
HeoOA3aTelIbHO 3aMelleHHEM 3aMecTHuTeJieM, IIpeacTaBiagwomyM cobort Cqi-
4AQJIKWII WM LUUKJIONPpONnMiI; M Ci_jalIkuila, 3aMeleHHOTO 3aMeCcCTUTeJIeM,
BLHIOPaHHLIM M3 TPYINH, cocTogmeld m3 ¢ropa, -—-CN, denmsa, -ORY u -
NR2YR2YY; Toe

RYY BobBpaH M3 TPyNOOe, CcocTodAmeld M3 Bomopoma; Ci salikuia,



HeoB43aTelJIbHO 3aMeleHHOTO 3aMeCcTUTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocToAmen u3 oropa, —-CN u

—C (=0) NRIYR?Y; C, jajIkmjla, 3aMemeHHOTO 3aMeCTUTeJIeM, BHOpaHHEM
U3 TPYINE, cocTodmelr m3 —OR?* m —-NRYWR?Y; u cBgsaHHoro 1o C 4-7-
YJIEHHOTO HEeapoMaTUMUeCKOTO TIeTepOLMKIIMIIa, CcomepXamero II0 MeHLIeHR
Mepe OOMH aTOM as30Ta, KUCJIOpOoOa WU CEepH;

Kaxoeltr m3 R?Y u R?YY Hes3aBUCKHMMO BHOpaH U3 IPYIILE, COCTOAmeN
u3 Bomopoma; Ci jalikmiia, Heobg3aTeJIbHO 3aMelleHHOTO 3aMecCTHUTeJIeM,
npencrapiagonyM coboit —C (=0) NRIYR?Y;

Co_jalIkmjla, 3aMemeHHOTO 3aMecTUTeJIeM, BHOPaHHEM M3 IDPYIIIH,
cocrodamer m3 -OR® um -NRYR?Y; u cBga3aHHOTO 10 C 4-7—-4JIEHHOTO
HeapoMaTUUeCKOTO IeTepPOUMKIIMIa, CcolepXalero II0 MeHbIIel Mepe OIMH
aToM asoTa, KMUCJIopoda WJIM CepH;

KaxOoell U3 Y2 m Y® Hes3aBUCUMMO BHOpPaH M3 TPYINE, COCTOAIEN 13
BOOOpOIa; OH; NH,; —C (=0) NRIYR?Y; Cq_gaJiIkMJia u Cq_jaJikmia,
3aMemeHHOTO 3aMeCTUTeJIeM, BHOPAaHHEIM M3 TPYINE, CcOCTOodmel U3
dropa, —CN, —-OR3Y um —-NR*R*YY; npm ycJoBMM, UTO ecJM Kak Y?, Tak u
Y3 4BJIAITCA 3BaMeCTUTeJIAMM IIPM OIHOM M TOM Xe& aToMe yIJlepolla U
omuH 3 Y? wmym Y® mpencrTaeifgeT cob6ort OH wmym NH,, To mpyroi Y3 wim
Y2 rpencraBigeT cobom H, C1_gaJIKWJI, Cq1_4aJIKWUJI, 3aMelleHHBM
3aMecTUTeJIeM, BHOPAHHEM M3 TIPYIINOE, cocTodmei u3 oropa m —CN, wmium
Cp_1aJIKWII, 3aMelle HHE 3aMeCcTUTEeJIeM, BLHIOPaHHLEIM U3 TPYIIIE,
cocTodmer us —-OR3Y u

_NR4YR4YY; TIe

R3Y BHbBpaH M3 TDPyNOOE, CcocToAmel M3 Bogopoma; Ci_salikuila,
HeobB43aTeJIbHO 3aMeleHHOTO 3aMecTHUTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocTosAmen u3 dTtopa, —-CN u

—C (=0) NR#YR%Y; C, jajIkmjla, 3aMemeHHOTO 3aMeCTUTeJIeM, BHOpaHHEM
U3 TDPYINE, cocTodmelr m3 —OR® m —-NR*YR®; u cBgsadHoro mo C 4-7-
YJIEHHOTO HeapoMaTUMUeCKOTO TIeTepOoLMKIIMIIa, CcomepXamero II0 MeHLIeHn
Mepe OIMH aTOM a30Ta, KUCJIOpOoOa WU CEepH;

Kaxoelr m3 RYY u R*YY HesaBUCHMMO BHOpaH U3 IPYIINLE, COCTOAmeN
U3 Bomopoma; Ci jalikmjla, Heobg3aTelIbHO 3aMelleHHOTO 3aMecCTUTeJIeM,
BLIOPaHHLEIM U3 TPYINHE, cocTodameld u3 o¢Topa, —-CN m —C(=0)NRWYR?Y; C,_
jaJIKMJIa, 3BSaMelleHHOTO 3aMeCTUTeJIEM, BHOPaHHEM M3 IPYIIE, COCTOAmeNR

us —QOR®Y u —NRAYRY; u CBSA3aHHOTO o C 4—T7—-4JIeHHOTO



HeapoMaTUUEeCKOTO TeTePOUUKIIMIIa, COIepXalleTo II0 MeHLIel Mepe OIMH
aToOM as0Ta, KMUCJIopoma WM Ceph; The

Kaxoelr ms3 RYY, R?%Y, R3%, R%, R pu R®% gesaBucuMo BHOpaH K3
TPYIIH, COCTOAmeN M3 Bomopona; Ci_jsallkuila M cBg3aHHOTO 1o C 4-7-
YJIEHHOTO HEeapoMaTUMUeCKOTO TIeTepOLMKIIMIIa, CcomepXamero II0 MeHLIeHR
Mepe OIOMH aTOM as30Ta, KMUCJIOpOoOa WU CEepH; U

——L-R?® Bmbpan us (a), (b), (c), (d), (e) mmm (£f):

(a) —-L-R® mpegpcrarsiger cobtom -NHR'™, r1rme R!® BLOpaH us3
TPYIIIH, cocTodmen us BOOOPOIA ; Ci_saJIKMIIa, HeoBAa3aTesIbHO
3aMEIMEeHHOTO OIIHUM, IBYyMS VI TpeMs 3aMeCTUTeJIIMA,

NpencTaBjdomyMM  co®o  aToM ooTopa; U Chr galIkmja, SaMemeHHOTO
3aMecTUTeJIeM, BHOPaHHLEM M3 IPYINH, cocTodmelr m3 —OR'? u

—NR?2R?%23, ppe kaxmell m3 R'®, R?® py R?*® gesaBUCUMO BHOpaH U3
TPYIILE, COCToAmel u3 Bomopoma, Ci; j4alikuila U LUKJIONPONWia; [Ipu
YCIJIOBUM, UTO ecyau R™ mnOpemcraBigeT coBoi  BOIOPON, TO Y! He
ABJISETCHA BOOOPOMOM; WJIU

(b) L BHb®paH M3 IpPyOne, cocTodmei wus —-0-, —O-CRIBR!EB- — —
N(RB) —

—-N (RB) —CR!®R!BE— p1 — (NRB)-CHR!'2-CHR?P—; wm R® BuOpaH M3 I'PYIIIH,
cocrodmer  u3  Ar; Het!; Het? u 7-10-ujieHHOM’ HaCHIeHHOMI
CIIUPOKAPBOOBULIMUKINUESCKOM CUCTEMBI; TIe

RE  Boi®paH U3 TITPYIONOH, CcOCToAmel wu3 BoImopona; Ci_jsaJIkuia,
HeoB43aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHLEM U3 IDPYIIILH,
cocToAmer w3 o¢Topa, oOeHmia u -CN; u C, jaJKuUila, 3aMeleHHOT'O
3aMeCTUTEeJIeM, BHOPaHHEIM M3 TIPYINE, cocTodmel m3 —OR™ m —NRZPR?PP;
Toe

Kaxmoer m3 R, R?® u  R?®  pesaBucuMo BHOpaH U3 TPYIIIH,
cocTodmer M3 Bomopoma, Ci 4allkuila M LUMKJIONIPOIUIIA;

R!® BLIOpaH M3 TPYINL, CcocToAmel M3 Bomopoma; —C (=0)NR3BR3EB;

C1 jaJIKkuiia, HeoB43aTeJIbHO 3aMEelEeHHOTO 3aMeCcTUTeJIEM,
BLIOPaHHLEIM M3 TPYINH, cocTodmel m3 ¢rTopa, obeHmia, Het! m —-CN; C,o
jaJIKMJIa, 3BaMelleHHOTO 3aMeCTUTeJIEM, BHOPaHHEM M3 IPYIIE, COCTOAmeNR
us —QR*B u —NR>BRSBE,; " CBA3aHHOTO 10 C 4—"7—4JIeHHOTO
HeapoMaTUUECKOTO TeTePOUUKIIMIIa, COIepXalleTo II0 MeHLIEel Mepe OIMH
aToM asoTa, KUCJIopoIa WM Ccephl; ¥ R'YBB BuOpaH W3  TPYIIIH,

cocroAmell M3 Bomopoda M MeTwia; WM R'® um R!2® BMecTe ¢ aToMoMm



yIJjepola, K KOTOPOMY OHU IIPUMCOEOMHEHH, O00pa3ylnT CBA3aHHBM 110 C
4-"7-4yJIeHHH HeapOMaTUUECKUN TEeTEepOLUKIINII, COIOepXallMM II10 MeHbIeM
Mepe OIMH aTOM as30Ta, KUCJIoOpOoLa WJM CepH;

R?E BLOpaH M3 IPYINLE, COCTOAmeM M3 Bomopoma; —OR®®; —NR7BR7EB;

—C (=0) NR8BRBEB, Ci_saJIkuia, Heobg3aTesIbHO 3aMeMeHHOTO
3aMeCcTUTeJIeM, BHOPaHHEM M3 IPYIILE, cocTodmel m3 ¢ropa, —-CN, —OR*E
um —-NR°ER®BE; 1 cBgsaHHOro o C 4-7-4JIEHHOTO HeapoMaTUUeCKOTO
TeTepoUUKIIMIIa, CcoIepxamero II0 MeHbIlel Mepe OOMH aToOM asoTa,
KrcJopona WM Cepw; TIIe

Kaxmii mM3 RSB, R3BE, R4, RSB, RSB R6E  R7B R7EE RSB g REBB
He3aBMCKUMO BHOpPaH W3 TPYINH, COCTOdmel u3 Bomopoma; Ci jalIkuia,
HeoOS3aTeJIbHO 3aMemeHHOTO 3aMecTUTeJleM, BHOPaHHBEIM W3 TDPYIIIH,
cocTosAmenr nu3 ¢ropa, —-CN u

—C (=0) NR?2R9BE,; u Co_saJIKuiIa, 3aMeleHHOTO 3aMecTUTeJIeM,
BEIOPAHHLIM M3 TPYINH, cocTogmeir nm3 —ORM® y —NRIERIEE; pre

Kaxmoell m3 R°B, R9BE, RI0B RIIB 1 RIBE pgesapucuMO BHOpaH U3
TPYIIE, CcocTodmel M3 Bomoponma; C; jalJiIkijla M CcBg3aHHOTO o C 4-7-
YIEHHOTO HEeapoMaTUUeCKOTO TIeTepOoLMKJIMIIa, COoIepXamero II0 MeHbIeMr
Mepe OIMH aTOM as0Ta, KHUCJIopoma MJIM Cephl; WU

(c) —--L-R® BHIOpaH M3 IpPyIne, cocrTogmelr m3 —N (R€) —CHR*C-CO,R?¢;

—N (R€) —CHR3C—CONR4CR4CC; —N (R€) —CORSC; —N (R€)—-S0,—NRECRECC; pre

R® BH®paH U3 TITPYIONH, CcOCToAmel wu3 BoImopona; Ci_jsaJIkuia,
HeoBAa3aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHBEIM W3  IDPYIIIH,
cocrodmer u3 Gropa, oenusa u -CN; u C, jalikiuja, SaMeleHHOTO
3aMeCcTUTEeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmei m3 —ORI¢ m —NR?CR?c¢;

Kaxoell u3 R u R3C BLOpaH M3 IPYIONLE, COCTOAmEN M3 BOOOPOIA;

—C (=0) NR3¢R3¢<¢; CizaJIKuIIa, HeobAa3aTeJIbLHO 3aMeIleHHOT' O
3aMecTUTeJIeM, BHOPaHHEM K3 TPYINH, COCTOdmel u3 oTopa, deHwmIa,
Het! m -CN; C, jajkuia, 3aMEleHHOTO 3aMecTUTeJIeM, BLHOPaHHEM W13
TPYMIL, cocTogmel M3 —OR*S m —NR2°R°°¢; u

CBSA3aHHOTO 1o C 4—-"7-4JIEHHOTO HeapoMaTUUueCKOT'O
TeTepoUuKIIMIIa, CcoIepkamero II0 MeHbIe Mepe OOMH aToOM asoTa,
KMCJIOpoOa WJIM CepH;

Kaxoell 13 R u R®C Bri®pad M3 TPYNNH, COCTOAINEN M3 BOOOpoma U
Ci 4aJIkMJIla, HeobBd3aTeJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3

TPYIIE, cocTodmel m3 NRCSR®SS, Ar u Het!;



R?¢ BHb®paH M3 TPYIIOE, CoOCToAmeld M3 Bomgopoma; Ci salikuia,
HeobBg3aTeJIbHO 3aMelleHHoro Ar wim Het!; Ar; Het!; Het? um 7-10-
YJIEHHOM HACHIEHHOW CIOMPOKapOOOULMKINUECKOM CUCTEME;

R°¢ Bo®paH M3 TPYIOE, CoOCToAmeld M3 Bomopoma; Ci salikuia,
HeoBAa3aTeJIbHO 3aMemeHHoTo —-NR2°R2°¢, Ar wmym Hetl; Ar; Het!; Het? m
7-10-UJIeHHOM HAaCHIEHHOM CIUPOKApPOOOULUKINUECKOM CUCTEMH; TIOe

Kaxmeli w3 RIS, R2¢, R?2¢¢, R3¢, R3¢¢, R%¢, R p R3¢ Hes3aBUCUMO
BHOpPaH M3 TPYIIIH, COCTOAmEeN M3 Bomopola M Ci_jalIkuia; U

KaXOell U3 RS u R HezaBUCUMO BHOpPAaH M3 TPYIIH COCTOAMEN U3
Bomopoma ¥ Ci; saljikmjia, HeoOg3aTeJIbHO 3aMemleHHOTO 3aMeCTUTeJIeM,
BHOPAHHEM M3 TPYIIHE, cocTodmer m3 —NHC;_jalkmia M LOUKJIONPpONWJa; U

Kaxngeli m3 RYCC y RCCC gesaBucuMmo BHbpaH M3 TPYINE, COCTOAmeN
U3 Bomopoma; Cijalikmuila, HeoBA3aTesJIbHO 3aMemeHHoTro Ar wuim Het!;
Ar; Het!; Het? m 7-10-ujleHHOM HACHIIEHHOM CIOMPOKapOOBUUMKIIMYECKON
cucTeMsl; wiam R u RAC pygm R®¢ m Re°C BMecTe ¢ aToMOM asoTa, K
KOTOPOMY OHM MOPMCOeOMHEeHH, o6pas3yioT cBg3aHHbM o N Het?; wm

(d) L Bubpad m3 —-N(RP)—-CR!PPR!PP— p1 —N (RP) -CRIPRIPP-CR2?PR?PP—; 1pe

RP BHbOpaH wu3 TpPYIIE, COCTOAmeN wu3 Bomopona; Ci jaJKuia,
HeoBAg3aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHEIM W3  IDPYIIIH,
cocTodmen m3 oropa M —CN; u C, ,ajIkmuila, S3aMeleHHOTO 3aMeCTHUTeJIeM,
BHIOpPaHHEIM 13 —ORM¥ 1

_NR29R24d: e

Kaxoenr ms3 R, Ry R? gesapucuMMO BHOpaH W3 DPYIIIH,
cocTodmelr M3 Bomopoma M Ci_jalIkuila;

Kaxoenr ms3 RIP, RIPP, R2D p R?PP gesaBuCHMMO BHOpaH M3 IDPYIIIH,

cocTodAmey M3 Bomopona M Ci jalkKuiIa; u

a0 a0
i ;
im0 Ge_pis
3 . "éfﬁ ’ h&ﬁ‘
R® BHOpaH M3 TPYIIILE, COCTOAMEN M3 7 ; TIe

kaxoedr wu3  R3P, R*® u R° HgesaBucuMO BHOpaH U3 IPYIIIH,
cocrTodmen mus
Ci_caJIKuiia, HeoBg3aTeJIbHO 3aMelleHHOT'O 3aMeCcTUTEJIEM,

OpencraBJagomuM codor —0OH, —-0C; gankmi miam —NH,; Wi



R" o
)
bi/\\"{

&ﬁ N..
SRR
(e) —-—-L-R°® mpepncraBigeT coBOi R

, TIe

RE Bo®paH M3 TPYINH, COCTOAmEeNM M3 BomopoIa U C; j alIkuia;

R BLi®paH M3 TIPYIONLH, COCTOAmENM M3 Bomopoma, oTopa u Ci_
4JaJIKMJIa; U

R%E BL®paH M3 TPYIIOH, cocTodmeld m3 ¢rTopa, -—-0C; sankuia U Ci-
jaJIkMJIla, Heo0da3aTeJIbHO 3aMeleHHoTro 1, 2 wirM 3 3aMecTUTeJIIMHU,
NpencTaBJIgomnyMM co®oi aToM ¢Topa; miam R'P u R?F cBg3aHH C OOHUM U
TeM Xe aToOMOM YyIJlepoma M BMecTe o00pas’yioT Ci sUUMKJIOAJKMII WU
cBA3aHHENM 110 C  4-6-UJIeHHHEM TeTepPOLUKJIINII, comepxamui  aToM
KucJjopona; u

R3E  BriBpaH W3 TPYNOIOH, CoCTodmel u3 Bomopoma; Cijalkuia,
HeoBsa3aTeJIbHO  3aMemeHHOTO  3BaMeCcTUTeJIeM, [NIPpeOCcTaBJjigmuM Ccodon
aTroM obTopa wiau -CN; u CpjalJikmMia, 3aMemleHHOTO BaMeCcTUTeJIeM,
BEHIOPAHHLIM M3 TPYINE, cocTosmel m3 —OR™ u —NR°PRFE; pre

kaxoeni m3 R, Ry R°*®  gesaBucuMO BHOpPaH U3 DPYIIIH,
cocToAmeNr M3 Bomopoma; CisaljIkmila, Heo0g3aTeJIbHO  3aMelleHHOTO
3aMecTuTeJIeM, BHOPaAHHEM M3 TPYIIE, cocTodmer u3 ¢ropa, -CN m -
C (=0) NR®ER®EE; (C,_jasikmjla, 3aMelleHHOTO 3aMecTUTeJIeM, BHOpPaHHLEM U3
TPYMIL, cocTodamelt M3 —OR7E u

—-NREEREFE; 1 cBAsaHHOTO IO C 4-7-UJIEHHOTO HeapoMaTHUYeCKOTO
TeTepOLUKIMIIa, CcoIepXxamero I[I0 MeHBIel Mepe OIMH aToM asoTa,
KMCJIOPpOoOa MM CepH; TOe

Kaxoenr m3 RSP, ROFE, R7E, R p REFE pgesaBuMcuMO BHOpaH U3
TPYIIIE, COCTOAmeN M3 Bomopona M Ci_ jalJiIkuja; WK

(f) —-L-R® mpemcTaBjgeT coOOM palvKall, BHOPAHHLI M3 TPYIIIH,

cocTodmer M3

2F

e~

e
A,
kil

H n 7
roe RYT BRIBpaH M3 IPYIIE, COCTOAmeEM M3 Bomopoma, Ci jallkuia U

—Cy garnikmyI-NRIRTE; u wxaxmoeii ms R?F u R3F HesaBMcuMO BHOpaH K3



10

Bomopoma u Ci; j,alikuila; Toe kaxoeni m3 RE u RYY pesaBucuMo BrOpaH u3
TPYIIH, COCTOoAmeN M3 Bomopona U Ci_jsalIkuiia;

u roe

Ar npepmpcTaBJSgeT cobom  peHMII, HeoOsa3aTeJIbHO 3aMelle HHEM
OIOHMM, OBYyMS WJIM  TPeMsd 3aMeCTUTEJISIMA, KaxOell U3 KOTOPHBIX
He3aBMUCKHMMO BHOpaH M3 IPYINLH, COCTOAmeN M3 rajioreHa, —-CN, —-OR*, -
NRSR®',

—C (=0) NR®R>' n Ci_saJIkuIa, HeobBga3aTeJIbHO 3aMEMEHHOTO
3aMeCcTUTesieM, BHOpPaHHBEM M3 TPYINH, cocTodmel ms dropa, —-CN, —-ORS,
-NR’R”" 1 —C (=0)NR®R®';

Het! npencraByigeT cobon MOHOLMKJINYECKUM reTepoapwui,

BHIOpPAHHBM M3 TPYIIH, CcocTodmer wu3 oupuouia, 4-, 5- wim 6-

IIMPpVMVYIOVHWIIA , IIMpasrHM1IIa, IIMproasrHMIIa, bypaHuia, TMeHWJIa,
IIMppoJIinIia, IIMpasoJiniia, M IoasoJiniia, 4— I 5-Tuaszoania,
M30THMa3oJIiniIa u M30KCa30JInIIa ; KaX OB nus3 KOTOPEIX MOXeT OHITE

HeoBA3aTeJIbHO 3aMelleH OOHMM, OBYMS WJIM TpeMd 3aMeCTUTeJISIMA,
KaXOull M3 KOTOPHX HE3aBMCUMO BHOpaH W3 TIPYNONH, COCTOdmel U3
TajioreHa, —CN, —-OR4, —NR®R>' u Ci_saJIKkmiIa, HeoBAa3aTeJIbHO
3aMelleHHOTO 3aMeCTUTeJleM, BHOPaHHEM U3 TDPYINE, COCTOAmel U3
dTopa, -CN, -ORS,

-NR’R7" 1 —C(=0)NR®R®'; u

Het? IpencTaBjigdeT cobom HeapoMaTudeCKUM TeTepPOLUKIINII,
HeoBA3aTelJIbHO 3BaMelleHHEN OIHMUM, OBYMA WM TpPeMA 3aMeCTUTeJIAMA,
KaXIOblA M3 KOTOPHX HE3aBMCUMO BHOpPaH W3 TIPYINLE, COCTOAmel U3
TajioreHa, —CN, -OR%4, —NR®R3>' u C,_jaJIKkmIa, HeoBA3aTeJIbHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3 TIPYINE, COCTOAmeld U3
dTopa, —CN, —OR¢, —NR’R7' m —C (=0)NR®R®';

Toe

kaxoelr ms RY, R°, R®', R® R’7, R7', R® m R® HesaBucuMO BHOpaH
U3 TDPYOIOL, CocToAmel W3 Bomopoma; Cisalikuila, Heobd3aTelIbHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3 IPYINE, COCTOAmeld U3
dropa m —-C(=0)NR°R®'; wu C, jajIkmjia, 3aMelleHHOTO 3aMeCTUTeJIEM,
BHIOPAHHLEIM M3 TIPYINH, cocrosmel m3 —OR'Y m —NRMRM!'; rme

kaxoeitr ms R?, R%', R'?, RY u R gesaBucuMo BHOpaH M3 IPYIINH,
cocTodAmer M3 Bomopona; Ci,allkujla M CBA3aHHOTO Mo C 4—-7—4JIeHHOTO

HeapoMaTHM4YeCKOI'O TI'eTepPOlMKIIMIIa, coIoepXameIl'o IIOo MeHbIIen Mepe OIMH
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aToM as30Ta, KUCJIopolda WM CePH;

M UxX dpapMalleBTUUECKM MNIPpUeMJIEMEIM COJISAM M COJIbBaTaM.

HacTosamee wm300peTeHMe TakKXe OTHOCUTCA K OdapMalleBTUUECKOM
KOMIIO 31NN, comepxalmelr TepaleBTHUeCKM 20PekTMBHOE  KOJIUUECTBO
coemmvHeHUsa QopMyJiEl (I), eTro dapMaleBTHUUECKM IIPpUEeMIIEMOM COJM WK
coJibBaTa M QapMalleBTUUECKM IIpUEeMJIEMBEI HOCUTEJIbL WMJIM HAaIOJHUTEJb .

KpomMe TOTO, HacTodllee uU300peTeHMe OTHOCUTCHA K COEeOMHEHUIO
bopMmyJiel  (I), ero OQapMalleBTUMUECKM I[IpMeMJIeMOM COJIM WM COJIbBATy
OoJisa nIpUMeHeHU I B KauecTBe JIEKapCTBEHHOTO npenapara " K
coemImMHeHMID QopMyJiEL (1), eTro dapMaleBTHUUYECKM IIPUEMIIEMOM COJM WK
COoJIbBATY [OJIA IIPUMEHEeHUA B JIeUeHUM WIM [NOpenOylpexneHuu paka,
MUEJIOOUCILIIaCTUUEeCKOTO CcuMHIOpoMa (MDS) m nuabGerTa.

B KOHKpPeTHOM BapMaHTe OCYUeCTBJIEHUS HacCTodllee U300peTeHue
OTHOCUTCH K COeOVHEHUID bopMyJIEL (1), ero bapMalleBTUUYECKHA
nprueMIeMoM COJIM WJIM COJIbBATy IJIg TIIPUMeHeHMS B JeUeHUM WJIM B
npenyrnpexneHmun paka.

B KOHKpeTHOM BapMaHTe OCYmeCTBJIeHMS YyKa3aHHEM pak BHOpaH U3
BUIOB JIe¥Ko3a, MMeJIOME WMJIM paka, I[OIpelcTaBJIdnmero cofo¥ COJIUOHYIO
OIIyx0JIb  (HalpuMep, paka IOIpeIdcTaTeJIbHOM XeJle3H, paka JIeT'KoTro,
paka MOJIOUHOM XeJle3H, pakKa I[IOIXeJIYIOUHOW XeJIe3h, pakKa ToJICTOM
KMIIKM, PakK [IedeHM, MeJJaHOMH M TJIMOOJIaCTOMH M T. IO.). B HEeKOTOPHX
BapMaHTax OCYMeCTBJIeHMS BUIH JeMkKo3a BKJIOUAT BUIW OCTPOTO
Jleko3a, BUIOH XPOHMUECKOTO JIeMko3a, BUIH MUeJOMIHOTO JeWKosa,
BUIOE MMEJIOTEeHHOTO JieMko3a, BUIH JuMOoOJIacTHOTO JIeMKo3a, BUIOH
JIMMOOLMTAPHOTO JeWKo3a, BUIH OCTPOTO MMEeJIOTeHHOTO Jelkoza (AML),
BUIOE XPOHMUECKOTO MMeJIOTeHHOTO JIeMKo3a (CML) , BMIOE OCTPROTO
auMpoBiacTHOTO Jierkosa (ALL), BMIOE XPOHUMUECKOTO JMMOOIMTAPHOTO
Jerkoza (CLL), BUOH T-KJIETOUHOTO MHOpOoJMMPOLMTAPHOTO JeMkoza (T-
PLL), JIeMKO3 nus DOJIBIMX TPaHYJIAPHEX JIMMPOLIUTOR,
BOJIOCATOKJIETOUHEM JieViko3 (HCL), BMUIH JleViKo3a C OepecTpodkoun MLIL,
BUIOEL JenKo3a, acCoUMMPOBaHHLEIE C MLL-PTD, BUIOEL JIemKo3a C
aMIJIMOUKalLMet MLIL, BUIOEL MLL-IIOJIOXUTEJILHOT O Jeko3a, BUIOEL
JleiKo3a, XapaKTepuUusyomrecsa IOpodMIISMU SKCIPEeCcCUuM TeHoB HOX/MEISI
u T. I.

HacTosdmee n300peTeHne TakKxe OTHOCUTCH K NIPUMeHEHUIO

coenmHeHMs oGopmyJiEl (1), ero dapMaleBTUUECKM IIPMUEeMJIEMOM COJIM WJIU
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coJIbBaTa B KOMOUHAaLIUN C IOIOJIHU T €JIb HEIM bapMalleBTUYECKMM
CPenOCTEOM IJId TIIPMMEHeHMHa B JeUeHUM WM TIpelylNpexIeHur paka,
MUEJIOOUCILIIaCTUYECKOTO CHMHIOpoma (MDS) m nuabGerTa.

IOTIOJIHUTEJIBHO, HacTodAmee WU300peTeHMe OTHOCUTCH K CHIocoby
IOJIyueHrsa dapMalleBTUUECKOM KOMIIOBUIIMM B COOTBETCTBUM C HACTOAMYM
nzobpeTeHreM, KOTOPHM XapaKTepu3yeTcsa TeM, UTo OdapMalleBTUUeCKU
IpUeMIIEME HOCHUTEJIb THaTeJIbHO IIepeMemMBailnT C  TepaleBTUUeCKU
50beKTUBHEM KOJIMYECTBOM COEeNVHEHUSH bopMyJIBL (1), ero
bapMalleBTUUECKM [IPMEeMIeMOV COJIM MJM COJIbBaTa.

HacTodmee n3obpeTeHue TaKxXe OTHOCUTCH K IPOOYyKTY,
comepxameMy COoeIVHeHMe bopPMy JIEL (1), ero bapMalLeBTUUECKHU
opreMyIeMyl COJIb WM COJIbBAT W OOIIOJIHUTEJIbHOe dapMalleBTUUeCcKoe
CpenocTBO, B BuUIe OOBEeIMHEHHOT'O IpelapaTa OJ4 OIHOBPEMEHHOTO,
pasiesIbHOTO WM IIOCJIeHOBaTeJIbLHOTO IIPMMEHEHMS B JIEUEeHUM WU
openylpexieHnun paka, MHUeJIOOUCILIIaCTUUeCKOTO CHMHIPOMAa (MDS) u
ouabera.

KpomMe Toro, HacTodllee U300peTeHMe OTHOCUTCHA K  CIOCOoBy
JeueHms W openynpexneHmsa 3abo0JIeBaHNd, OOy CJIOBJIEHHOT'O
npoJnbepalnen KJIETOK, y TEelJIOKPOBHOTO XVMBOTHOTO, KOTOPHM
BKJIOUAET BBeOeHMe YyKas3aHHOMY XMBOTHOMY 320PeKTMBHOTO KOJMUECTBA
coemmuHenus o¢opmyJiel (1), eTro dapMaleBTHUUECKM IIPUEeMIJIEMOM COJIM WJIK
coJibBaTa, OlpeleJIeHHHX B ITaHHOM IOOKYMEeHTe, WIM O(apMalleBTHUUeCKOM
KOMIIOBULUNY MM KOMOMHALIMM, OIpedeJIEeHHHX B IaHHOM IOOKYMEHTe.

I[IOOPOBHOE OIIMCAHME M30BPETEHNMA

Tepmvuuer "rmajioreHo" wim  "rajioreH", TIIpMMeHseMBEEe B ITAaHHOM
OOKYyMeHTe, O3HauvalT ¢Top, XJop, OpoM U Mom.

[lpucraBka "C, " (DPOe X U y INPencTabBJART COOOM LeJsHe uYucia),
IprMMeHsgeMasd B OaHHOM OOKYMEHTe, OTHOCHUTCHA K UMCIY aTOMOB
yIJlepoma B IaHHOM Tpyine. Takum obpa3oM, Ci gallkKMbHasg TpyIla
cComepxuT oT 1 mo 6 aTOMOB yIJlepola M T. 1.

TepMrH "Cig4aJyxmia", IpUMeH I eMbIV B IOaHHOM OOKYMEeHTE B
KauecTBe TPYIIITH VIV JacTu TPYIIIIH, O3HayvaeT HaCHIMeHHBIN
YIUIEBOOOPOIHEM  paIuKaJl ¢ [OpAMOM WMJIM  pasBeTBJEHHOM  lLelblo,
comepxamuit oT 1 mo 4 aToMOB yIJlepola, TaKoM KaK MeTWJ, STUuJl, H—
NIponnJl, WM3CHPOonwuil, H-OyTwui, BTOop—-OyTWUI, TpeT-0yTWJI M T. II.

TepMrH "Cy_ganikmi", IpUMeH I eMbIV B OAaHHOM  IOKYMEeHTe B
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KauecTBe TPYTIIE WIIn JacTu TPYIIIH, OBHauvaeT HaCHIle HHEBIM
YTUIEBOOOPOIHEM  paIukKall C IOpaAMOM WMJIM  Pas3BeTBJIEHHOM  Lelblo,
comepxamu¥ oT 2 mo 4 aToMOB yIJlepolla, TakKoWM KaK D2TWJ, H-IIPONIWJ,
M30NPONUII, H-OYTWUI, BTOp—OyTWI, TpeT-OyTWJI U T. II.

TepMrH "Ci_gaJyikmia", IpUMeH I eMbI B IOaHHOM OOKYMeHTe B
KauecTBe TPYTIIH WIIN JacTu TPYIIIH, oBHauvaeT HaCHIle HHEIM
YTJIEBOOOPOIHEM  paIuKall C I[OpaAMOM WMJIM  pPas3BeTBJIEHHOM  Lelblo,
comepxamu¥ oT 1 @mo 6 aToMOB YyIJIepola, TakoM KakK TPYIIIH,
ompeneJyieHHuHe nJasa Ci_jalkuia, ¥ H-IeHTWUJI, H-TeKCUJ, 2-MeTuJIOYTUI U
T. II.

TepMurH "Co_gadiIkmi", IpUMeH I eMbI B IOaHHOM OOKYMEHTE B
KauecTBe TPYTIIE WJIn JacTu TPYIIH, OBHauvaeT Ha CHIe HHBI
YIJIEBOOOPOOHEM  paaukall C OpaMo¥ MM pPasBeTBJIEHHOW  Lielblo,
comepxamuy oOT 2 ImO 6 aTOMOB YIUlepola, TakKo¥ KakK TPYIIIH,
omnpenejieHHue nJasa C, jallkuila, M H-IeHTWUJI, H-TEeKCUJ, 2-MeTuJIOYTUI U
T. II.

CrneuMaJIMCTy B IaHHOM O0OJIacCTM TeXHUKM OyIoeT OUeBUIOHO, UTO
S(=0),, (50) mam SO, HNpencTaBJIALT coBoM CyJlIbOOHUIILHEM (parMeHT.

CrnelMaJIMCTy B HOaHHOM 00JIlacTU TeXHUKM OyIeT oueBUIHO, uYuTo CO
mnm C (=0) mnpelcTaBJagT Cco00¥ KapBOOHUJILHHEM GparMeHT.

[IpuMeHIeMoe B IaHHOM OOKYMEHTe BHIpaXeHUe

"CHI/IpO@I/ILU/IKJ'H/IT{eCKMe" CHCTeMBEl O3HadvaeT LIUKIIMYdeCKNMe CHMCTeMBI, roe

oBa ILMKJAa COeIMHEeHB IIpY OIHOM aToMe. IllpuMmeps  7-10-4UJIeHHBX
HaCHIe HHEIX CIINPOCKapOoOUINKINYTE CKUX cucTeM BKJIIOU AT Ges
oTpaHuuYeHn s
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B 11eJioM, BO BCex Clydadax OpUMeHeHUS B HacTodglmeM Mu300peTeHuM
TepMMH  "3aMemeHHHM" OpengHa3HaueH 1OJa o0o03HaueHUd, ecym  He
yKasaHO MHOe WJIM YeTKO He cJjelyeT M3 KOHTeKCTa, UYTO OOMH WM
HECKOJIBKO aTOMOB BOIOpoIa, B dYacTHoCTM, oOT 1 1o 4 aToMOB
BOIOpOINa, BoJee KOHKPETHO oT 1 oo 3 aToOMOB BOIopona,
NIPennouTuTeJIbHO 1 WM 2 aToMa BOoIOopona, O0oJiee MNPenloudTUTeJIbHO 1
aToM BOIOpOIa, Ha aToMe WIM palukKalie, O0OO03HAUEHHOM BEHpPaXeHUEM C
IprUMeHeHVeM "saMelmeHHEM", 3aMeHeHEL BEIOpPaHHEM nus vkasaHHOM
TPYINIH, OIPpM YCJOBMM, UYTO He IpeBHmMaeTCd HopMaJibHasd BaJIEHTHOCTDL,
M UTO B pes3yJibTaTe 3aMelleHrusd obpasyeTcsd XUMHUUECKM CTabuJbHOE
COenOMHEHNue, T. e. CoenMHEeHNe, KOTOpoe  ABJISeTCA HOOCTaTOYHO
YCTOMUMBEM, UTOOH BHOEPXATH BHOEJEHME IO IPUIOIHOM CTeleHU
UMCTOTH M3 PeakKLMOHHOW CMeCHu.

KoMOMHalUM 3aMeCTUTeJIel U/UIM IIePEMEHHEX IOIYyCTUME TOJIBKO B
cllydae, eCIM Takue KOMOMHalMM [OIPUBOIOAT B pe3yJibTaTe K IIOJIydeHU
XUMNUUECKU CTabMJIbHEX coenVHEeHUN . [lompa3yMeBaeTCcHd, uTo
"cTabuiabHOEe CcoelMHeHMe" o3HavaeT COelMHEeHMe, KOTOpOoe SABJISAETCH
IOCTATOUHO YCTOMUMBEM, UTOOH BHIOEPXATL BHIOEJIEHME IO MIPUIOIHOM
CTeleHM UMCTOTH M3 PeaKLUMOHHOM CMeCH.

CrieuMaJMCcTy B IOaHHOM o00JIacTM TexXHMKM 0OyIeT IIOHSTHO, UYTO
ecu aToM VI panukaJll 3aMeleH "zamecTuTegeM", TO
nmompas3yMeBaeTCsa, UTO YKa3aHHHEe aToM WM palrkKaJ 3BaMelleHH OIHVM
3aMecTHuTeJIeM, BHOPaHHBEM M3 YKa3aHHOM I'PYIIIH.

CrieuMaJMCcTy B IOaHHOM o00JIacTM TexXHMKM OyIeT IIOHSTHO, UYTO
TepMUH "HeoBa3aTeJIbHO 3aMeleHHB" o3HaudaeT, yTo aToM WU
pamoukalJ, O0OO3HaueHHBE C MCIOJbL30BaHMEM BHpaxeHMUs "HeoOa3aTeJIbHO
3aMemeHHH", MOTYT OBTL 3aMelleHE WJIM He 3aMelleHH (5To o3HavaeT
COOTBETCTBEHHO 3aMelleHHEM WM He3aMelleHHH) .

CrieuMaJiMCcTy B @»OaHHOM o0OJlacTM TeXHMKM OyIoeT OUueBMIHO, UYTO
ecsv, HampuMmep, L mOpencraBigeT coboit -N(RB)-CR'ER!BE- B BapuaHTe
(b) —--L-R3, T0 5TO 0O3HadYaeT, UYTO aTOM as30Ta, SaMeleHHH RBE,
opucoenrHeH K a3ellaHOBOMY KOJbIY. O9TO aHaJOTMUHO OJI4 IPYIUX
omnpenejeHuy L, TakKMxX KakK, HalpuMep,

—0—CR!BRIBE— (kMCJIOPOI TIMPUCOEOUHEH K as3elaHOBOMY KOJbLY), -—
(NRB) —CHR!®—CHRZ2E- (aToM asoTa, 3aMelleHHElr  R®, IOprcoeIMHeH K

as’ernaHoBOMy KoJbly), -N(RP)-CR!PR!PP-— (amoMm asmoTa, =aMemeHHBIT RP,
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NprcoeOMHeH K as3ellaHOBOMYy KOJIbLY), —N(RP)-CRIPRIPP-CR?PR?PP— (gaToM
asoTa, samMmemeHHBM RP, @OprcoeIMHeH K as3elaHOBOMY KOJIBIY) WJIIM
IpyITre MNonoOHEe omopenelieHuda L B oObeMe HacTOAmMeIro M300peTeHUs.

FEcam npu dparMeHTe HaxXoOATCA IOBa WM 0oJiee 3BaMecTuTesel, To
OHM MOTYT, €eCJIM BO3MOXHO M €CJM He YyKasz3aHO MHOe WMJIM UYeTKO He
cilenmyeT M3 KOHTeKCTa, 3aMemaThk aTOMHE BOIOopoda IIpM OIOHOM M TOM Xe
aToMe WMJIM OHM MOTYT 3aMemlaThk aTOME BOIOpoIa IIPM PasHBIX aToMax BO
pparMeHTe.

CrieumaJIMCTy B @OaHHOM 00JlacTM TexXHUMKM OyIOeT OUeBMIHO, UTO,
ecJaM He VYKa3aHO MHOe WMJIM UYeTKO He cJeOyeT M3 KOHTEKCTa,
3aMecTUTeJIb IIpY TEeTepPOLUUKIMJIBLHOM TpPYyIle MOXeT 3aMeHATH Jiodon
aToM BoIOpOIa IIPpM aToMe YIJlepola KOoJiblla WM [OpU TeTepoaToMe
KOJIblla (HanpuMmep, BOOOPOI IIpM aToMe as0Ta MOXHO 3aMeHATH
3aMecTHUTeJIEM) .

B KOHTeKCTe HacTodAmeIo u300peTeHMs "HaCHIMEeHHHEM" O3Hadaer
"TMIOJIHOCTLIO HACHIIEHHHM", ecJM He yKasaHOo MHoe.

"HeapoMaTuueckasd TIpylna" OXBaTHBAaeT HeHACHIEHHEE KOJIbIIEeBEHE

CUCTEMEL He apoMaTm4deCcKoro XapakrTepa, YaCTUUHO HaCHIIEeHHEE u

[IOJIHOCTBI HaCHIeHHEIE KapOOUUKINUECKMUE u TeTepOoUUKIIMUEeCKUE
KOJIbLIEBHE CUCTeMH. TepMuH "dYacTMUHO HaCHIMEHHBM" OTHOCUTCA K
KOoJIbLaM, roe KOJIblleBas (KOJIbLIEBHE) CTPYKTYpPa (CTPYKTYPEHL)

COOEpPXUT (ComepXaT) II0 MeHbIeM Mepe OIHY KpaTHYK CBA3L, HaIpUMED,
cBiaA3b  C=C, N=C. TepMuH  "MOJHOCTBLIO HACHIEHHHM" OTHOCUTCS K
KOJIbllaM, TI'Ie KpaTHEEe CBA3M MeXOy aToOMaMM KoJiblla OTCYTCTBYIOT.
TakuM ob6pa3oM, "HeapoMaTUUeCKUM TeTepOUMKIMI" OpelcTaBJgeT coboln
HeapoMaTUMUEeCKYyK MOHOUMKIMUECKYK WMIM OUIMKIMUECKYK CUCTEMY, eCJHU
He YyKa3aHO MHOe, CcoIepXxalyk, HalpuMep, 3—12 uJeHOB KOJbla, B
BoJee TUIINUYHOM ciydae 5-10 UJIEHOB KOJIblia . [MpruMepamMm
MOHOUMKJIMUECKMX TPYIIl HABJIAOTCA TPYINH, colepxamue 4-7 UJIEHOB
KOoJIblla, B 0OoJiee TUIMUYHOM CJydae 5 MJIM 6 UYJIeHOB KOJblla. l[lpMMepaMu
OUMLIMKINMUYECKMX TPYIIl [ABJISAOTCA TPYIIH, colepxamue 8-12, B 0oJiee
TUIMYHOM cJiydae 9 mim 10 UJeHOB KOJIbla.

HeorpaHmMumBawimMe OIPUMMEPH MOHOLUUKIIMUECKUX TI'eTepPOLMKIIMIIELHEX
CUcTeM, CcoIepXamMx II0 MeHbIeM Mepe OOMH TeTepoaToM, BHOpPaHHENM U3
asoTa, KucJopoma wiam cepel (N, O, S), BrkIonuyaoT 0e3 oI'paHMUYeHuSa 4-

7—-uJIeHHHE I'eTepPOUVKIIMIIEHEIE CHCTEMEL, Tarme Kakr aseTMIOMHWII,
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OKCeTaHWI, IVPPOJIMONHNIL, TeTpaluopodbypaHu, NIUIIePULOVHII,
IUIlepa3nHII, IVpaHui, OUTVMOPONINPaHWII, TeTpal'MopOINpaHuil,
MOPONIMHMIT, THUOMOPOOIJIMHNIT n TeTparunpo—-2H-Tuonupauni—1, 1—
OVOKCHUL, B YaCTHOCTH a3eTUOVHWII, OKCeTaHWII, NIVPPOJIMOVHNIIL,
TeTpaluopodypaHui, IUIIEPUOVIHWIT, nuIlepa3nHWI, IVMpaHuiI,

IUTUOPONIVMPAaHWUII, TeTpaTuAPONUpaHmuil, MOPOOJIMHMII U TUOMOPOOIMHWII.
HeorpaHMUuMBaKmMe TIMIPYUMEPH OUUMKIMUECKUX TEeTEePOUUKIIMIILHEX CUCTEM,
coIepxammMx II0 MeHbIlel Mepe OIMH T'eTepoaToM, BHOPaHHEM U3 as30Ta,

KMCJIOpOOa WK Ceprl (N, 0, S), BKJIOUAOT tes OT'PaHUUYEHU A

OKTarmgpo—1H-MHOONMMUII,  MHIOJIMHWII, . Ecimm He
YKas3aHO MHOe, KaXIHli MOXeT OHThL CBS3aH C OCTaJIbHOM UYacThio
MOJIEKYJIE  OOPMYJIE (1) [IOCPEeOCTBOM JHOOOTO  IOCTYIIHOTO  aToMa

yoJiepoda B KoJiblle (CcBA3aHHBM Cc C) MJIM aToMa a30Ta (CBSA3aHHEM C
N), m HeoD43aTeJIbHO OHU MOTYT OHTH 3aMelleHBE, eCJIM BO3MOXHO, IIO
aroMaM yIoJjlepoma M/MUJIM as0oTa B COOTBEeTCTBMM C  BapraHTaMu
OCyleCTBJIEHUS .

TepMrH "cBsA3aHHBEM 110 C 4-7-UJIeHHHM TeTepOLUMKIINMII, CcoIepXalmun
10 MeHbBIIe¥ Mepe OIMH aToM  asoTa, KKcJjopona wWiImM  ceps",
IPVMMeHSAEeMEM B JaHHOM IOOKyMeHTe OTHOeJIbHO WMIM B KadecTBe UYacTu
IPpYyTOM TpPyIMNL, O3HadaeT HAaCHIMEeHHHY LIUKJINUECKUM YIUIeBOIOPOIHLIMN
paiukajl, coIepXamui IO MeHbIel Mepe OIMH aToOM a30Ta, KuUcJopona
WM CepH, KOTOPHEM colepxuT oT 4 1no 7 UJeHOB KOJblla, Kak
onpenesyieHoO BHIIE, CBA3aHHHN IOCpPenCcTBOM OOCTYIIHOTO aToMa
yoJieponda. ByIeT OUeBMIOHO, UYTO AaHAJOTMUHHM TepMMH "CBSA3aHHBM 10 C
4—6—UJIeHHHM TeTepOoLUUMKIINII, comepxamui aToM KucJjopoxma",
IPVMMEHSEMEM B JaHHOM IOOKYyMeHTe OTHOEJIbHO WM B KadeCcTBe UYacTu
IPpYyTOM TpPyIMNNH, O3HadaeT HAaCHMEHHHY LIUKINUECKUM YTUIeBOIOPOIHLIN
paiukajl, coIepXamlui OIMH aTOM KUCJIOpOHa, KOTOPHEM COOEPXUT OT 4
oo 6 UJIeHOB KOJblla, KakK OoIpelejieHO BHIIE, CBSA3aHHHM IIOCPeICTBOM
OOCTYIIHOTO aToMa YyIJlepola (Takoro Kak, HalpuMep, OKCeTaHWI,
TeTpaTUIPOdYyPaHUII UM TeTPpaTUIPOIMPaHWI) .

Bo Bcex ciydadx, KoI'Da 3aMeCTUTeIIU IIpenCTaBJIEHEI XUMHUUECKOM
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CTPpYKTypoM, "———" o03HauaeT CBA3b IOJ4 IIPUCOeOIMHEeHUS K OCTaTKy
MOJIEKYJIH QOpMyJIHL (1) .

JImanm (Takue kKak "—-—-"), TIIPOBEIEHHHE K KOJBIEBHM CHUCTEMAaM,
YKas3HBawT Ha TO, UYTO CBA3b MOXeT OHTEH IIPUCOEeIVMHeHa K JIOOMy U3
MOOXOOAMMX aTOMOB KOJIbIlA.

Het! w®m Het? Moryr OHTL NIPUCOEOMHEHH K OCTaJIbHOM YacTu
MOJIEKYJIH  QOPMYJIE (1) [IocpencTBoM JiOOTO  IOCTYIIHOTO aToMa
yIoJlepola WM as30Ta B KOJble, IIpM HeOoOXOOMMOCTM, €CJM He YKas3aHO
MHOe.

ByoeT OUYeBMIOHO, UTO HACHMEHHBEM LIUKJIMUYECKUM OQparMeHT, eCciu
BO3MOXHO, MOXET COIOepXaThb 3aMeCTUTeJIM IIPpM aToMax Kak yIJlepona,
TaKk M asoTa, eCcCJM He YyKa3aHO MHOe MM UYeTKO He CcJenyeT us
KOHTEeKCTa.

Ecin kakad—Jmbo IepeMeHHad BCTpeudaeTcd 0Oojlee OOHOT'O pa3a B
JIoBOM COCTaBHOM YaCTM, TO KaxXOas olpelesideTcsd He3aBUCUMO.

Ecin kakad—JmubO IepeMeHHad BCTpeuduaeTcd 0OoJjlee OOHOTO pa3a B
Jgodor  dopMyJie (Hanpumep, odopMmyJe (I)), ToO Kaxmas onpenessercs
He3aBUCHUMO .

TepMuH "cyObekT", IOIPUMEHSEeMHM B OAHHOM IOKYMEHTe, OTHOCUTCSH
K XMBOTHOMY, MNPEeOlouTUTEJIEHO K MJIeKOoIMTaKnleMy (HanpuMep, K
Komke, cobake, OpuUMaTy WIM UYeJIOBeKY), 0OoJjiee IMIPenlouTUTeJIbHO K
JeJIOBEKY, KOTOpoe  ABJAEeTCS WMIM  ABJAJIOCE OOBEKTOM JIeUeHUHd,
HaOoOeHa WM SKCIepUMEeHTa.

TepMuH "TepaleBTHUUECKM 20OeKTUMBHOE KOJIUUESCTBO", IPUMEeHSIeMHM
B OaHHOM OOKYMEHTE, O3HauvaeT Takoe KOJIMUECTBO AKTUBHOTO
coenMHeHMda WIM (dapMalleBTUMUYECKOTO CpPeIncTBa, KOTOpOEe  BH3HBAaEeT
BUOJIOTHUUECKUM WMJIM MeIMIIMHCKMM OTBET B CHUCTeMe TKaHel Yy XUBOTHOTO
VI yeJIoBEeKa, KOTOPLHM CTPEMUTCSA MOJIYUYUTH VMCCJIENOBATEIE,
BeTepMrHap, Bpau VI oIpyTon KJIMHULIVCT, KOTOPHM BKJIOUAET
oBJleryeHMe WJIM KYIMPOBaHME CHMIITOMOB 3a00JIeBaHMA WM HapyleHUSd,
nmonJjiexamero JIEUeHMD.

[IlpennojylaraeTcs, 4YTO TepMMH "kKoMIo3muMAa" oxBaTHBaeT IIPOLYKT,
comepxamui olpeleJieHHBe MHITPEeIMeHTH B OlIpeleJIeHHBEX KOoJMUecTBax,
a Takxe JoOOM OPOOYKT, KOTOPHM IIOJIyYalT, HeNOCPeICTBEeHHO WM
OTIOCPEelIOBaHHO, n3 KoMOMHAaLUM oTIpeneJIe HHBIX VHTPEIVNEHTOB B

OIlpeneJIeHHEX KOJIMYeCTBaX.
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[IpennojlaTaeTcsa, UYTO TepMuH "JjedueHue", I[OIpPMMeHSeMEM B HOaHHOM
OOKYMeHTe, o00O0O3HauaeT BCe CIOCODB, KOTOPHE MOTYT NpedyCMaTpUBaTh
3aMenJieHne, HapylleHre, IomaBJIeHMe WM I[IpeKpalleHMe  pa3BUTUA

3aboJIeraHuA, HO Heo043aTeJIbHO O3HauvaeT I[IOJIHOe YCTpaHeHMe BcexX

CHMIITOMOB .
MompasyMeBaeTCH, yTo TepMMHE "CoeIMHeHNE (COeNMHEHN ) 10
(HacTodmeMmy ) nz3obpeTeHuUn" MJIIN "coenMHeHMe (COeOIVMHEeHM ) B

COOTBETCTBMM C (HacToAmuM) wu3obpeTeHUeM", TIIpMMeHSEeMEle B JaHHOM
OOKYMEeHTe, BKJOUAlT coenOuHeHUa oO¢opMyJiEl (I) M uX oOQapMaleBTUUECKU
npueMsieMbsle COJIM M COJIBBATH.

Jiobad xuMmMueckasa OGopMyJia, IIpMMeHsAeMad B OaHHOM OOKYMeHTe,
CBA3M B KOTOPOM IOKasaHH TOJIBKO B BUIe CIJIOMHEIX JIMHUM, a He B
BUIOE CIUJIONMHBX KJIMHOBUIHHX WM IYHKTUPHHX KJIVMHOBUIOHEIX CBS3eM, WJIKU
VMHBEIM OoO0pa30oM IoKa3aHHasa Kak MMeonlad KOHKPETHYID KOHQUIYpaLMo
(HanpuMmep, R, S) BO3JIe OOHOTO VI HECKOJIbKMX aTOMOB,
IpelyCMaTpMBaeT KaXIOHM BO3MOXHEIL CTEepeoM30OMep WM CMeCh IOBYX WK
BoJjiee CTepeOoU30MEepPOB.

Bemme ¥ HMWXe B OaHHOM HOOKYyMeHTe IoIgpas3yMeBaeTcCcs, UYTO TEepMHUH
"coemmHeHMe (coeguMHeHMa) O¢opMmyJiel (I)" BRJOUYaAeT ero (MX) TayTOMEpPH
U ero (Mx) CcTepeou30MepPHEEe QOPMH .

TepMUHEL "crTepeouzsomMepH", "CcTepeon30MEPHEE bopMeL" VI
"CTepeOXMMNUECKM M30OMEpPHEEe  GOpMH"  BHIIE WMJIM HWKEe B  ITaHHOM
OOKYMEHTEe IIPUMMEHSITCH B3aMMO3aMEeHIEMO .

HacTodmee wu300peTeHMe BKJIOUaeT BCE CTEPEOM30OMEpPH COeNMHEeHUU
[I0 HacTodleMy Mu300peTeHM®© JMOO B BUIOE UUCTOI'O CTEPEOU30MEpa,
JnOO B BUIOE CMeCHU OBYyX MM OOJiIee CTepeOU30MEpPOB.

SHaHTHOMEPH IpenCcTaBJISgRT cobomn CTepeOou30MeEPEHL, KOTOpPEHE
ABJIAITCSA He COBIalaplVMMM IIPpY HAJIOKEHUM 3epPKaJIbHEMM OTOOpaXeHU AMU
opyr IOpyra. CMeck 1:1 mapel DHaHTHMOMEPOB IMpPenOCTaBJigeT cobon
palueMaT WM paleMUYeCcKyl CMecCh.

ATPONIN3OMEPH (v aTPOIIOVN30OMEPH ) NIpenCcTaBJIgT cobomn
CTepeOnU30MEPHL, KOTOPEHE VIMET KOHKPETHYIO IIPOCTPAaHCTBEHHYIO
KOHOUTYpalup, o0pas30BaHHYyK B pe3yJjibTaTe OI'PaHUUYEeHHOI'O BpalleHUd
BOKPYT OIOMHApPHOM CRBHA3M BCJEICTBME 3BHAUUTEJBHOTO CTepudecKOoTO
3aTPYOHEHUA . [Ipennojiaraercs, gTo BCE aTPONN30MEPHEIE bopMEL

coenmHeHMM GopMyJiEl (I) BKJIOUEHH B OOBEM HACTOAMEIO M300peTeHM.
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InacTepeoMepH (M IMacTepeOoM30MEDH ) IpencTaBagoT cobon
CTepeonu30MEPE, KOTOPHE He IOIpelCcTaBJIgiT coboM DHaAHTMOMEPH, T. e.
OHM HE COOTHOCATCH KaK 3epKaJilbHEHEe OToOpaxeHMd. ECIM cCcoemMHeHMEe
COOEepPXUT OBOMHYI CBA3L, TO 3aMEeCTUTEeJ M MOTYT HAaXOOMTLCH B FE— WK
Z-KOHOUTYpALIUMA.

BaMecTUTeIr OpY »OBYXBAJIEHTHHX LIUKJIMUECKUX HACHMEeHHHX WMJIU
YaCTUUYHO HACHIMEeHHHX palMkKallax MOTYT HaxXoIUThbCcAa JMOO B LKC—, JUOO
B TPaHC—KOHOUTYPAaLIUN; HallpuMep, eciun COenMHEHNE COIEPXUT
IOIBY3aMelleHHYIO LUMKJIOAJIKMIIbHYIO TPYIIly, TO 3aMeCTUTEJIM  MOTYT
HaxXOOUTHLCA B LUMC— MJIM TPAHC—KOHOUITYpPAaLUM.

TakuM oO0Opa30M, HacTosdllee M300peTeHMe BKJIOUaeT DHaHTUOMEDH,
aTPOIIM30MEDHL, OMacTepeoOMeEpPH], paleMaTH, E-130MepH, Z-130MEPH,
LUMC—M30MEPH, TPaHC-M30OMepH U UuX CMecHu, B CcJydasax, Koo'La 5STO
BOBMOXHO C XUMMUUECKOM TOUKM BPEeHU.

B3HaueHUs BCEX DTUX TEPMUHOB, T. e. DHaHTUOMEPORB,
aTPOIM30MEPOR, OIMacTEepeoOMepPOER, palueMaTos, E-130MepOoE, Z-
MB30MEPOB, LMC-U30MEPOB, TPaHC-M30MEPOB U UX CMecel, UW3BeCTHH
crnelMaJucTy B OaHHOM 0OJlaCTU TexXHUKU.

ADCOJIIOTHYIO KOHOUT'YPALILIO OIIpenesIsanT B COOTBETCTBUNA c
cucTtemon KaHa-MHToJdbna-Ilpesiora. KoHOUTypallMio OPU acCHUMMeTpUUeCcKOM
aToMe OTIpenesIanT JIMoo Kak R, JInBo Kak S. BrIeJIeHHEIE
CTEepeonu30MEPE, abCoJIIOTHAad KOHIUI'ypalMsd KOTOPHX HEeM3BeCTHa, MOIYT
obo3HaAUaATLCA Kak (+) mim

(=) B 2BaBUCHUMOCTM OT HalpaBJIeHMS, B KOTOPOM OHM BpalalT
[JIOCKOCTL TIoJapM3alliM CBeTa. HamnopuMmep, BHIOEJIEHHHE SHaAHTUOMEPRH,
abcoJyioTHad KOHQUI'ypalMsa KOTOPHX HEM3BECTHa, MOTyT 0003HauaTbCsd
kak (+) wmimm (=) B B3aBUCUMOCTM OT HalpaBJIeHMs, B KOTOPOM OHMU
BpamakT IIJIOCKOCTL IIOoJSpM3allMM CBeTa.

EcaM MIeHTUOUUMPOBAH KOHKPETHHM CTepeou30OMep, STO O3Hauaer,
UTO yYKal3aHHHM CTepeou3OoMep MIpaKTHUUeCKM He  COHOePXUT OPYIHUX
CTEPEOU3BOMEPOB, T. e. CBA3aH C MeHee 50%, MOpedanodTUTENIEHO C
MeHee 20%, foJjlee MNOpPennodYTUTESIEHO C MeHee 10%, eme  BoJlee
NIpedllouTUTEeJIbHO C MeHee b%, B UYaCTHOCTM, C MeHee 2% U HauboJee
IPEenIOUTUTENIEHO C MeHee 1% OPYIMX CTepeoM3oMepoB. TakuMm obBpas3oM,
eCcJIM COeIMHeHMe OQOpMYyJIE (1), HamopuMmMep, YyKa3aHo Kak (R), To 3TO

O3HadvaeT, UTO COelMHeHMe IIPpaKTUUeCKM He COIOepXuT (S) —nsoMepa;,
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ecJiM coelIVHeHVre ¢QopMyJiEl (1), HaIpuMep, Yykas3aHo Kak FE, ToO 3TO
OBHayvaeT, 4YTO COEeIUHEHUEe TMPaKTUMUEeCKM He COIepPXUT J-M30Mepa; eClM
coenMHeHMe OQOpMYyJIEL (1), HalopuMMep, YKas3aHOo kak LIuMc—, TO 3TO
OBHayvaeT, 4YTO COEeIMHEHUEe MPaKTUUECKM HEe COIEPXUT TpaHC—-M30Mepa.

HexoTopre CoOeIMHEHMS B COOTBETCTBUM C OdopMmyJon (I) Takxe
MOTYT CYIecTBOBaThL B WMX TayToMepHOM ¢opMme. IlpenmnojiaraeTcsa, UYTO
Takme QOPME, BBMUIY TOI'O, UYTO OHM MOTYT CYIECTBOBATEL, XOTS SBHO WU
He TIIoKa3aHH B BHIIeNpMBeOeHHOM OQopmyJie (I), BKJWOUEeHH B o00OBeM
HacToAmero mus300peTeHMA. M3 BTOro CJenyeT, UTO OIOHO COeIMHEeHME
MOXEeT CYIMeCTBOBATL KaK B CTEpPeOoM30OMEepPHOM, TaK M B TayTOMEpPHOM
dopme.

dapMalleBTUUECKU IIpMeMIJIeMBEE COJIM BKJIOUAKT COJIM IIPUCOelVHEHUSI
KMUCJIOTEL M  COJIM I[IPUCOEOMHEHMS  OCHOBaHUA. Takve COJM  MOXHO
[IoJIyyaThk C IIOMOWBI TPaOUMLMOHHEX CIOCOOOB, HallpUMep, IIpU peakLUumn
bopMEl CBOOOIOHOM KMUCJIOTH WMJIM CBOOOOHOTO OCHOBAHMSA C OIOHUM WK
HEeCKOJIbKUMU SKBUBAJIEHTaMU COOTBETCTRBYKIETO OCHOBaHMUA W
KMCJIOTH, HeoBA3aTeJIbHO B pPacTBOPUTEJIe WM B cCpele, B KOTOpOU
COJIb ABJISETCSA HepacTBOPMMOM, C MDOCJenylmuM YyIaJleHMeM YKa3aHHOTO
pacTBROPUTEJIS MM YKas3aHHOM Ccpensl C IIpMMEeHEeHMEeM CTaHIapTHBIX
MeTOOMK (HalpuMep, In vacuo, C IIOMOmbID CYOJIMMALIMOHHOM CYIIKM WJIU
dunepTpauuu) . CoJM TakXe MOXHO II0oJIydaTh OyTeM ofOMeHa IMIPOTHMBOMOHA
CoeIMHeHMsd II0 HacTodmeMy mM300peTeHMIO B QopMe COJM C JIpYyIUM
IPOTHUBOMOHOM, HalpUMep, C I[IPMMEeHeHMeM IIOOXONAMeY MOHOOOMEeHHOMN
CMOJIHL .

[lpenmnoJjilaraeTcHd, uTo bapmMalleBTUUECKU npreMIIeMHE coiu,
YIIOMMHAaeMEe BEHOIE W HIDKE B OaHHOM  JOKYMeHTe, BKJIIOUAOT
TepaleBTUUECKM aKTUMBHLEE HEeTOKCHMUHHEe (QOPMEL COJIeM C KUCJIOTaMu U
OCHOBAaHMAMM, KOTOPHEE MOTYT OOpPa30OBHBATHL COeOMHEeHUS QOopMyJH (I) m
MX COJILBATH.

CoOTBETCTBYKMME KMCJIIOTEH BKJIOUYAKT, HAIPUMEP, HeOopT'aHUUeCKUEe
KMCJIOTH, Takue Kak TaJIOTEHBOIOPOIHEE KMCJIOTH, HalprMep,
XJIOPMCTOBONOPONHA A VI OPOMMCTOBOIOPOIHAS KMCJIOTa, cepHasd,
asoTHasda, ¢ochopHad U MNONOOHEE KUCJIOTH,; WIM OpTaHUUeCKUe KUCJIJIOTH,
TakKMe KakK, HalpuMep, YKCyCcHasd, I[IpollaHOoBasd, I'MIPOKCUYKCYCHasd,
MOJIOYHAaA, NIMPOBMHOTpPaIHag, maBeJieBas (T. e. 2TaHIVNOBaA) ,

MaJIoHOBad, HSHTapHasg (T. e. OyTaHIMoBasd KUcCJOTa), MaJleMHoBad,
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byMapoBad, a6Jo4UHasg, BMHHaA, JIMMOHHAa 4, MeTaHCYJIEQOHOBASA,
sTaHcyJIspoOHOBASA, OeH30JICYJIBOOHOBAL, [I-TOJIYOJICYJIE QOHOBA L,
LIMKJIaMOBasg, CallMUuJIoBasdg, I[I-aMMHOCAaJIMUIMIIOBAaS, IIaMOBas M IIOHOOHHE
KMCJIOTEL. W HaoBopoT, YyKa3aHHEHe O(QOPMH COJIe¥ MOXHO IIpeBpamaTh
nyremM o0paboTKM COOTBETCTBYKIMM OCHOBaHMEM B QOpMy CBOOOIHOTO
OCHOBaHMA .

CoenvHeHusa O¢opMyJiEl (I) M MX COJBBATH, CoIepXamue KMCJIOTHHMN
IPpOTOH, TakKXe MOXHO IIpeBpamaTk B QOPME MX HETOKCUUHHX COJIeEM C
MeTaJljlaMu VI aMVHaMn Iy TeM oBbpaboTKM COOTBETCTBYKIIVMA
OpPTaHUUEeCKUMM UM HeOpPTaHWUEeCKMMM OCHOBAaHMUSAMU.

COOTBETCTBYKIMME OCHOBHHE OQOPME COJIeV BKJIOUAKT, HalpuMep,
coJu aMMOHMS, COJIM  IWEJIOUHHX UM  MEeJIOUHO3EMEJIbHEIX  MeTalJlJIoB,
HalpuMep, COJM JUTUA, HaTpuid, Kajausda, Les3usa, MalHug, KaJbLUusg U T.
n., CoOJIM C OplaHUYeCKMMM OCHOBaHMUAMM, HalpuMep, IIepBUUYHBEMHA,

BTOPUMUYHEIMM WV TPEeTWUYHBEIMN ammbdaTUuYeCKMM U apoMaTmdyeCKMMM aMMHaMM,

TaKMMM Kak  MeTuJIaMMH, STUJIAMHUH, IpONMJIaMUH, NBOIPONINIJIaMUH,
yeTHpe n3oMepa By TUIIaMMUHa, OVIME TUJIaMUH, OV TUIIaMUH,
OIS TaHOJIaMMUH, OUIIPONIMIIaMIAH, OUVIBOIIPONIMIIaMIH, OV—H-OyTHUJIaMrH,
IUPPOJIUONH, IUIePUOnH, MOPdOJIMH, TpUMe TUJIaMUH, TPMS TUIIaMUH,

TPUNPONMIIAMVH, XUHYKJIMIOIVH, OIUPUIMH, XWHOJIMH ¥ W3O0XMHOJMH; COJIU
HeH3aTMHa, N-MeTnI—-D-TJIloKaM1MHa , runpadbamMmrHa " COJIn C
aMMHOKMCJIOTaMM, TakKyMM KakK, HalpuMep, apI'MHMH, JU3MH M T. Io. U
HaoBopoT, GopMy COJM MOXHO IpeBpallaThk OyTeM o00pad®oTKM KUCJIOTOM B
bopMy CBOBOIHOM KMUCJIOTH.

TepvuH "coJbBaT" BKIKUaeT OGOPMHL NIPUCOENVHEHUS pPacTBOPUTEIIH,
a TakKXe MX COJIM, KOTOpHEe MOI'YT OO0Opa30BHBATE COeIVMHEHMA QOPMYJIIH
(I). IlpumepaM Takux OGOPM I[IPUCOEOMHEHMS pPaCTBOPUTEINSA HABJIATCH,

HalipriMep, I'MmopaTel, aJIKOI'OJIATEI M T. II.

CoenvHeHUA 10 HacToAdmeMy MSO@peTeHMIO, ITIOJIYYeHHEEe B
OIIMICaHHEIX HMXe criocobax, MOXHO CHHTEe3VpPOBATE B BUIOE cMecen
SHaHTVMOMEPORB, B JaCTHOCTHM, paneMnMuyeCRM1UX cMecen SHaHTVMOMEPOEB,

KOTOPEE MOXHO OTIEJIMTE IPYyI OT IpyTra, CJeoysS M3BECTHHEM M3 YPOBHS
TexXHUKM [IpolledypaM pasfejieHrs. Crnoco® pasaelieHus DHaHTHMOMEPHBX
bopm coemmHeHMM QopMyJIHL  (I) M ¥MX (QapMaAlLEeBTUUYECKM IIPUEMIIEMBIX
coJien u COJILBATOB BKJIOUAET XUIKOCTHYO XpoMaToIrpadmo c

IIPVMIMEHEHVEM XMpaJ'H::HOﬁ HeIIOOBVXHOM (]_)aBBI. YKa3aHHEEe UVICTEIE
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CTEpPEOXMMMUECKM  M3OMEPHEE  (QOPMEL  TakKke  MOXHO  I[IOJIYYaTh M3
COOTBETCTBYIIMX UM CTHIX CTepeoxXmUMmyeCKM U30MEPHEX bopM
COOTBETCTBYIIMX MUCXOOHEIX BelEeCTB NIpM YCJIOBMM, UTO pPeaKlUusd
[IpOTeKaeT CTEepeoCHeludUIeCKN. Ecom HeoBXOooMM KOHKPE THEI
CTEepeomusoMep, TO IIPeIloUTUTEeJILHO, UYTOOH YKasaHHOe COoelMHeHMe
CUHTE3UPOBAJIM C IIOMOILID CTEePeoCHelUUdPuUIecKrX CIOCOOOB IIOJIYUEHUS.
B @maHHEIX cHoocoBax OyoyT OPpeMMyIeCTBEHHO IPMMEHATE SHAHTHMOMEPHO
UMCTHE MCXOINHLHE BelecTBa.

HacTosgmee wum3o0bpeTeHMe TaKke OXBATHBAET MeUeHHHEe M30TOolaMu
CcoeInMHeHNrs 1o HaCTOAleMy U300peTeHND, KOTOPHE UOEHTUYUHEL
NpUBEIEeHHEM B IaHHOM IOOKYMEHTe, 3a MCKJIoUYeHMeM TOTOo, 4YTO OIOMH
UM HECKOJIbKO aTOMOB 3aMeHeHH aTOMOM C aTOMHOM Maccoi Wi
MaCCOBBIM UMUCJIOM, OTJIMUHEIMM OT aTOMHOM MaCCH MJIM MaCCOBOTO UMCJIa,
OBLUHO BCTPEUanmUXCHI B OpupoIe (MaM Hambojiee pPaclIpOCTPaHeHHEX U3
BCTpeUanlMxcsa B Opupomne) .

Bce MB0OTONH ¥ M3O0TOINHHE CMeCH JIoOOTO KOHKPETHOTO aToMa WU
sJIeMeHTa, KaK olpelejleHO B HOaHHOM [OOKYMeHTe, pacCMaTpuBalwTCSI B
paMKax COeIMHeHMI I[I0 HacTodlleMy M300peTeHM, KaK BCTpedallyrecd B
Ipupone, TaK U IIOJIyUdeHHHEe CHMHTeTUMUYECKMM IIYyTeM, KakK C [IPUPOIHEM
M30TOIIHEM cCOoCTaBOM, Tak u B M30TONHO—OoBOTaleHHOM dopme.
MmocTpaTUBHEE M3O0TOIE, KOTOPHE MOTYT OHTL BKJIOUEHLH B COEIMHEHMA
[I0 HacTodAlleMy M300peTeHMrD, BKJIOYAanT M3O0TOINE BOmopoma, yIJiepomna,
azoTa, KucJopoma, o¢ocdopa, cepe, OTopa, XJopa M Woma, TaKMue Kak
2H, 3H, llcl 13C’ 14C’ 13N’ 150’ 170’ 180’ 32P, 33P’ 355’ 18F’ 36cl, 1221’
1231, 1251, 1311,  75Br, *Br, "Br wm  %?Br. [IpeOnouTnuTesLHO
pPaIMoOaKTMBHEN M3O0TOIN BHOpaH M3 IPYINL, cocTogmel ms 2H, 3H, C u
18F, BoJjiee MNOPEeONOUTUTEIILEHO, PaOMOaKTUMBHHI M3OTON NpPencTaBJgeT
coboit 2H. B dYacTHOCTHM, »OpenlojlaraeTcsa, UYTO OelTepUMpOBaHHEE
COeIMHEeHMs BKJIOUEHH B O0BeM HacTOAmeIr'o M300peTeHurd.

OmperneJsieHHHE MeUeHHEE M30TOoNaMM COeOMHEHMA I[I0 HacTodleMy
usobpeTeHMoO (HaopuMep, MedeHHHe °H um 1C) MoryT OHTL IPUIOIHEIMI,
HaopuMep, B aHajiM3ax paclpelesleHMs cydcTpaTa B TKaHAX. V30OTOIMIE
TpuTuir  (H) wm  yrjgepom—14 ('%C) gBISOTCA IIPUTOOHEIMKM OJjlaromaps
NPOCTOTEe UX I[OJIyYeHMS ¥ BOSMOXKHOCTM BHABJIEHMA. KpomMe TOTO,
3aMeleHne 0oJiee TAXKEJBEMM M30TONaMM, TaKuMMM KakK »OeuTepunt (T. e.

2H), MOXeT oO0ecClleuMBaTh OIlpelleJIEeHHEIE TepalleBTUYeCKNMe IIperMMymeCTBa
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BcJleOCcTBMe OoJiee BHCOKOM MeTaboJiMuecKor cTabuJIbHOCTUM (HaIpuMep,
yBeJIMUeHne nepmona [IOJIYBEHBEOIEeHU I in vivo ZNIZ! YMeHBIIeHNE
HeoOXOOMMOM MHO3H) M, CJedoBaTelIbHO, MOTYT OBTH IPEeONOUTUTEJNbHBEMN
B HEKOTOPHX CJIydYasax. TaxkuMm oBpa3oM, B KOHKPEeTHOM BapuaHTe
OCYHECTBJIEHUSA HACTOAmMero u300peTeHus R? BHbpaH K3 BOOOPOILa WM
oeuTeprs, B YaCTHOCTHM HenTepua. I[IO3UTPOHHO—aKTUBHEE M30OTOIIH,
TakmMe kak °0, N, C u ®F, nOpuromHe OJIS MUCCJEeNOBaHUM C IIOMOILI
[IO3UTPOHHO—3MUCCHUOHHOM ToOMOTpadmUm (PET) . Busyanmszsaumus4a
[IOCPEenCTBOM PET npu pake HaxXoOouT NPUMEHVMOCTE, nomMorasga
JIOKaJIM30BaTh ¥ MIOSHTUOUUIMPOBATE ONYXOJM, CTamuion 3abojieBaHMUAd U
OIpenesiaTh nomxondimee JleueHue. Pakosue KJIETKU yeJIoOBeKa
CBEPXDKCIPECCUPYIT MHOXECTBO pPeLelTOpoB MM OeJIKOB, KOTOPHE
ABJIATCA [NOTEHUMAJIbHEIMM MOJIEKYJIAPHEIMY MUIIEHAMM OJIS KOHKPEeTHOTO
3abojiepaHMAa. MeueHHBHE PaOMOaAKTHBHBEIM M3O0TOIIOM MeTKH, KOTOPHE
CBABHBAKTCSA C BHCOKOM addMHHOCTBID M CHeUUMOMUHOCTLI C TaKKMU
pelenTopaMr WM OeJiKkaMM Ha OIIyXOJIeBHX KJIeTKax, ofbJjamalnT OOJbIINM
IIOTEeHIMAaJIOM OJIS IOIUMAaTHOCTHMUECKOM BU3yaJlM3aluM U leJieHallpaBJIeHHOM
pamrMoHykJIuIgHo Tepanuu (Charron, Carlie L. et al. Tetrahedron
Lett. 2016, 57(37), 4119-4127) . HOIMOJIHUTEeJILHO, MMUIIEHE —
crieuupnuueckme palMoaKTUBHEIE MeTKM mJid PET MOXHO TIIPUMEHATH B
KauecTee OMOMaAPKEpPOBR JIS M3YUEHMS M OLEHKM [IaToJIOTUM, HallpUMep,
MIOCPEenOCTBOM M3MEPEHUSI BKCIPEeCCUM MUIIEHM W OTBeTa Ha JieueHUe
(Austin R. et al. Cancer Letters (20106), doi:
10.1016/7.canlet.2016.05.008) .

B uyacTHOCTM, HacCToOdllee M300peTeHMe OTHOCUTCHA K COeOMHEeHUIM
dopmyJsiel (I), oIpeneJleHHEIM B OaHHOM IOKYMeHTe, UM K MX TayToMepaM
M CTepeOoM30OMepHEM dopMaM, I'Ie

Rt BHOpaH M3 ITPYIIH, cocToamen m3 CHs, CH,F, CHF, u CFs;

R? BLIOpaH M3 IPYINH, COCTOodmel M3 Bomopoma u CHs;

Y! BHOpaH U3 IPYIIIH, cocTodme wu3 Bomopoma; Cie¢aJIkuia;
cBA3aHHOTO TiIo C  4-7-4JIEHHOTO HeapoOMaTHUUeCKOTO TIeTepOoLUMKINIA,
comepxamero IO MeHblIlel Mepe OIMH aToM a30Ta, KUCJIopoda WM CepH,
HeoOAa3aTelIbHO 3aMelleHHEM 3aMecTuTeJieM, IIpeOcTaBagwomyuM cobort Cqi-
4AQJIKWII WM LUUKJIONPONMJI; " Ci_jalIkuiia, 3aMelleHHOTO 3aMeCcCTUTeJIeM,
BLIOPaHHLIM U3 TPYINNH, cocTogmel m3 ¢ropa, -CN, denmsia, -ORY u -

NRZ YR2 YY ; TIe
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Kaxoelr m3  RY, R* 1y R?Y HesaBUCHMMO BHOpaH W3 IDPYIIIH,
cocTodmer M3 Bomopoma M Ci jajikuila;

KaxXOell u3 Y2 u Y® He3aBUCKHMMO BHOpaH M3 TPYINHE, COCTOMIEN U3
Bomopoma u Ci gaJIkujla; U

——L-R3® Bmbpan us (a), (b), (c), (e) wm (f):

(a) —-L-R*® nmpegpcraryiger cobton -NHR'™, r1me R BoOpadH us3
TPYIIIH, cocTodmen us BOOOPOIA ; Ci_saJIKkmiIa, HeoBAa3aTeJIbHO
3aMEMEHHOTO OIIHUM, IBYyM4 VI TpeMs 3aMeCTUTeJIIMA,

NpencTaBlanIMMMU  coBol  aToM oTopa; U C, gallkmila, SaMelleHHOTO
3aMecTUTEeJIEM, BHOPaHHLEM M3 IPYINH, cocTodmelr ms —OR'? u

-NR?2R?22, ppe kaxmeli M3 R'3, R?® y R?32 Hes3aBUCHMMO BHOpPaH U3
TPYIINE, COCTOAmeN M3 Bomopoma, Ci jalikuila M LUMKJIONPONWIla; WIIM

(b) L BEIOpaH M3 TPYINE, cocroamein m3 —N(R®) -, -N(R®)-CR!ER!BE—

— (NRB) —CHR'B-CHR?B—; u R® BHOpaH M3 TIPYINH, CcocTogmell u3 Ar;
Het! u Het?; rme

R® BhbOpaH wu3 TpPYIIE, COCTOAmeNr wu3 Bomopona; Ci jalKuia,
HeoB0A3aTeJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM, BHOPAaHHBIM W3 TI'PYIIIH,
cocrodmert u3 ¢ropa, oeHusa u -CN; u C, jalikmjia, 3SaMeleHHOTO
3aMeCTUTEeJIeM, BHOPaHHEIM M3 TIPYIINE, cocTodmel m3 —ORY® um —NRZPR?PP;
rIoe

Kaxoenr m3 R, R% p R?®  gesaBucuMo BHOpaH W3 DPYIIIH,
cocTodmelr M3 BoOOopoma, Ci_jsalIkuijla M LMKJIONPONMIIA;

R!®  BHBpaH M3 TDPyNOOE, CcocToAmel M3 Bogopoma; Ci_salikuia,
HeoBAg3aTeJILHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHBEIM W3  IPYIIIH,
cocTodAme ms3 dpropa, oeHmia, Het! m -CN; m C, jajKuila, 3aMeleHHOT'O
3aMeCTUTEeJIeM, BHOPaHHEIM M3 TIPYINE, cocTodmel m3 —OR*® u —NRPREB;
1 RI!BB BLI®paH M3 IPYINE, COCTOANEN M3 BOgOpoIa M MeTwuia; MM RB u
R!E®  BMecTe Cc aToOMOM yIJlepola, K KOTOPOMY OHU I[IPUCOEOUHEHE,
oBpasynT

CBASaHHEM [0 C 4-7-uJeHHHM HeapoMaTHUUeCKMUNM TeTepOLUKIII,
comepxammuii 10 MeHbIleld Mepe OOMH aTOM as30Ta MM aToM KUCJIOpOoIa;

R?E  BLi®paH M3 TPYIOH, COCTOAmel uW3 Bomopoma u Ci jalIkuia,
HeoBg3aTeJILHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHEIM W3 IPYIIIH,
cocrTodmert mu3 ¢ropa, —CN,

_OR4B " _NR5BR5BB; TIoe
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Kaxoelr m3 R, R 1y R°®®  gesaBucHMMO BHOpaH W3 IPYIIH,
cocTodmeN M3 Bomopoma M Ci jalIkuia; WIn

(c) ——L-R® BHOpaH M3 IpPYIns, cocrTosmelr m3 —N (R®) —CHR®—CO,R?¢;

—N (R€) —CHR3C—CONR*CR4CC; —N(R®)-COR>¢; -N(R®)-S0,—NR®CRéCC; pre

R®¢ Bo®paH U3 TPYIIIH, cocTodmey wu3 Bomopoma; Ci_jaJIKuia,
HeoOS3aTeJILHO 3aMemeHHOTO 3aMecTUTeJieM, BHOPaHHBEIM W3  IPYIIIH,
cocTodmen wu3 ¢Topa, oOdeHmsa m -CN; u Cy jsajIKuia, BSaMeleHHOTO
3aMeCTUTeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmein m3 —ORC m —NR?CR?c¢;

Kaxoentr m3 R u R3¢ BobpaH M3 IPYONLE, COCTOAmEelN M3 BOOOPONA;
CisajIkmjla, Heo0g3aTeJIbHO 3aMelleHHOTO 3aMeCcTUTeJIieM, BHOPaHHBEM U3
TPYINE, CcocTodmel wu3 oTopa, O¢edmsna, Het! m —-CN; m C, j,alxuia,
3aMeleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM M3 TPYINE, cocTodmel mus —OR*C
" _NR5cR5cc;

KaxOoell 13 RYC u R®C BH®paH M3 IPYNOLH, COCTOAmElN M3 BOIOpOoda M
C, jaJIkmjla, Heo0Ag3aTeJIbHO 3aMelleHHOTO 3aMeCTHUTeJIeM, BHOPaHHBEM U3
TPYINE, cocTodmel m3 NRECR®eS, Ar u Het!l;

R2¢  BrBpaH W3 TPYNIOH, CcocTodmel u3 Bomopoma; Ci ,alkuia,
HeoBA3aTesbHO 3aMemeHHoro Ar uim Het!; Ar; Het! m Het?;

R BH®paH M3 TPyNOOe, CoOCToAmeld M3 Bomgopoma; Ci_salikuila,
HeoBa3aTeJIbHO 3BaMeleHHOTo -NR2°R2¢¢, Ar wpmm Het!l; Ar; Het! m Het?;
rOe

Kaxnenr ms Rli¢, R2?¢, R2¢¢, Ri1¢, R p R° HesaBUCKHMMO BHOpaH U3
TPYIIIE, CcocTodmel M3 Bomopoma U Ci_jsalikmuila; U

KaXOell M3 RS m R®°C HezaBUCUMO BHOpPAaH M3 TPYIIH COCTOAmMEeN U3
Bomopoma u Ci jsajJIkuila, Heofd3aTeJIbHO 3aMelleHHOTO 3aMecTUTelIeM,
BHIOpPaAHHBEIM U3 TPYIINH, cocTodAmer m3 —NHC, jalkuila UM LUKJIIONPONUJa; U

Kaxoentl m3 R y ROC pgesaBucuMMO BHOpaH M3 IPYIINE, COCTOAMeEN
U3 Bomopoma; Cijallkmila, HeoB®g3aTelIbHO 3aMelleHHoro Ar wumim Het!;
Ar; Het! m Het?; wmwm R u R*C pgm R u R®C BMecTe ¢ aToMOM
asoTa, K KOTOPOMY OHM IPMCOEOMHEHH, o0pas3yiT cBS3adHell mo N Het?;

MJin

™
é?ERExN‘”‘

RE Bo®paH M3 TPYINH, COCTOAmMENM M3 BomopoIa M Ci jalIkuia;

(e) ——L-R® mpexmcraBjgeT cobou , ID'oe
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R BLi®paH M3 TIPYINLE, COCTOAmENM M3 Bomopoma, oTopa u Ci-
4aJIKMJIa; U

R%F BL®paH M3 TPYINNOH, cocTodmeld m3 ¢rTopa, -—-0C; zankuia U Ci-
jaJIKMIIa, Heo®Oda3aTeJIbHO 3aMemeHHoTro 1, 2 winM 3 3BaMecTUTeJIIMHU,
NpencTaBiIgomyMM co®oi aToM ¢Topa; uiam R'P u R?F cBg3aHE C OOHUM U
TeM Xe aToOMOM YyIJlepoma M BMecTe o00pas’yioT Ci sUMKJIOAJKMII WU
CBABaHHENM 110 C  4-6-UJIEHHHEM T'eTepPOLUKJIIMI, comepXxamui  aToM
KucJopona; u

R3® Bo®paH M3 TPYIOE, COCTOoAmeNd M3 Bomopoma; Ci salikuia,
HeoBsa3aTeJIbHO  3aMemeHHOTO  3BaMeCcTUTeJIeM, [IPpeIOCTaBJgmuM Ccofon
aTroM obrTopa wiam -CN; u Cy jalikmMila, 3aMemeHHOTO BaMeCcTUTeJIeM,
BEIOPAHHLIM M3 TPYINH, cocTosmei m3 —ORY u —NR°ER®E; prhe

kaxoeni m3 R, RSy R°®®  gesaBucuMO BHOpPaH U3 IPYIIIH,
cocToAmer M3 Bomopona; Ci 4alIkuila, HeobOsa3aTeJIbHO  BaMemeHHOTO
3aMecTuTeJieM, BHOpPaHHBM M3 TPYIIH, cocTodmer u3 dTopa, -CN um -
C (=0)NR®ER®EE; C, ,asikuila, SaMelmeHHOTO 3aMeCTUTeJIEM, BHOpPaHHEM U3
TPYINE, cocTodmert us —OR7E u

—NROEREEE; 11 cBasaHHOTO 1o C 4-7-4WJIEHHOTO HeapoMaTUUYEeCKOTO
TeTepolUKIMIIa, CcoIepxamero I[IO MeHbIel Mepe OIMH aToM asoTa,
KMCJIOPpOoOa MM CepH; TOe

Kaxoenr wms3  ROE, ROEE, R7E, R8E 1 REEE pgesagBuMcuMO BHOpaH U3
TPYIIIE, CcOoCTOodAmer M3 Bomopoma M Ci_jaliIkuja; WK

(f) —-L-R® mpemcTaBjgeT co0OM palvKaljl, BHOPAHHLI M3 TPYIIIH,

cocTodmer M3

=

7

Ioe RH’BHGpaH M3 TPYIIH, COCTOoAmeM M3 Bomopomna, Cijsalikmja U

—Cy qanikmiI-NRIR™; 11 kaxmemi mus R?F u R "HesaBucuMo BHOpaH U3
Bomopoma M C, jajlkmila, B UYaCTHOCTM BOIOpoOma; IIe Kaxoeli us RY u
Rif  HesaBucuMo BHOpaH M3 TPYINE, CcocTodmelr us Bomopoma U Cio
1&JIKUIIA ;

u rOe

Ar mpezncraBJysgeT coBoi  deHMJ, Heo0A3aTeJIbHO — 3aMeleHHHN
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OIOHWM, OBYMSA WU TpeMsa 3aMeCTUTEJIAMA, KaXxOul U3 KOTOPHIX
He3aBMUCKHMMO BHOpaH M3 TPYINL, COCTOAmeNd M3 rajioreHa, —-CN, —-OR*, -
NRSR®',

—C(=0)NR®R®' n Ci_saykuia;

Het! npencrTaejgaeT coboun MOHOLMKJINUECKUMN TeTepoapwi,
BHOPAHHHM W3 TPYINE, COCTOoAmer u3 oupuamiaa, 4-, 55— wuianm 6-
NUPUMUOWHWIIE, OUpas3VHWIIa, IUPpUIa3VMHWIIa, [IUPPOoJInia, IMpasojmia,
MMoaszoamia M 4— uiaM S5-Tuaszojamia; KaXOBEM M3 KOTOPHIX MOXeT OHTDH
HeoOd43aTeJIbHO 3aMelleH OIOHMM, »OBYMA WM TpeMsa 3aMeCTUTeJIIMY,
KaXIOHM M3 KOTOPHIX HE3aBUCUMO BHOpaH M3 TPYINHE, COCTOANeN U3
rajioreHa u Cig4aJikmjia, HeoO4d3aTeJIbHO 3aMemeHHOT'O 3aMeCcTUTeJIeM,
BHIOPAaHHLEIM M3 IPYINH, cocTodmel mus dropa, —-CN, —-ORS,

-NR'R7" 1 —C (=0)NR®R®'; mu

Het? IpencraBJigaeT coBon HeapoMaTHUUeCKUM TeTEePOLMKIINII,
BHIOPAHHHM M3 a3eTUIMHWIIE, OIUPPOJIUIOVHMIIA UM OUIePUIVHMIIA, KaXIbN
M3 KOTOPHX MOXeT OHTb HeoOd3aTeJIbHO 3aMelleH OIOHUM, OBYMA WK
TpeMsa 3aMecCTUTeJIIMM, KaXIOEM M3 KOTOPHX He3aBUCKMMO BHOpaH U3
TPYIIL, COCTOAmeM M3 rajioreHa, —-CN, —-OR?, —-NR°R®' u C,_,ankwuia;

roe

kaxoelr ms RY, R%, R%, R® R’7, R7', R® m R® HesaBucumO BHOpaH
n3 TPYIIH, cocTofAmeM M3 Bomopona M Ci_jalJIkuia;

M K UMX dpapMaleBTUUeCKU IIPpUeMIIEMBEIM COJIAM M COJIbBaTaM.

B uyacTHOCTM, HacToOdllee M300peTeHMe OTHOCUTCHA K COeOMHEeHUIM
dopmyJsiel (1), oIpeneJleHHEIM B OaHHOM IOOKYMeHTe, UM K MX TayToMepaM
M CTepeOoM30OMepHEM dopMaM, I'Ie

R! BH®paH M3 Tpynone, cocrodmein ms CH;, CH,F, CHF, m CF3;

R? BLIOpaH M3 IPYINH, COCTOdmel m3 Bomopoma u CHs;

Y! BHOpaH U3 IPYIIIIH, cocTodmer wm3 Bomopoma; Cie¢aJiIkuia;
cBA3aHHOTO TiIo C 4-7-4JIEHHOTO HeapoOMaTHUUYeCKOTO TIeTepOoLUMKINIa,
comepxamero IO MeHblleM Mepe OIMH aToM a30Ta, KUCJIopoda WM CepH,
HeoOa3aTelIbHO 3aMelleHHEM 3aMecTHuTeJieM, IIpedcTaBiagwomyuM cobort Cqi-
4AQJIKWII WM LUUKJIIONPONMJI; M Ci_jalIkuiia, 3aMelleHHOTO 3aMeCTUTeJIeM,
BLHIOPaHHLIM M3 TPYINH, cocTogmel m3 ¢ropa, -—-CN, denmsa, -ORY u -
NR2YR2YY; TIe

RYY Bo®paH M3 TDPyIOOe, CcocTodAmeld M3 Bomopoma; Ci salikuia,

HeoBA3aTeJIbHO BaMEeMeHHOTO 3aMeCTUTeJIeM, BHOPAaHHBEM W3 ITPYIIOH,
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cocToAmen u3 ortopa, —-CN u

—C (=0) NRIYR?Y; C, jajIkmjla, 3aMeEmeHHOTO 3aMeCTUTeJIeM, BHOpaHHEM
U3 TDPYINE, cocTodmelr m3 —OR?* m —-NRYWR?Y; u cBgsadHOro 1o C 4-7-
YJIEHHOTO HeapoMaTUMUeCKOTO TIeTepOoLMKIIMIIa, CcomepXamero II0 MeHLIeHn
Mepe OOMH aTOM as30Ta, KUCJIOpOoOa WU CEepH;

Kaxoelr m3 R?Y u R?YY Hes3aBUCKHMMO BHOpaH U3 IPYIINLE, COCTOAmeN
u3s Bomopoma; Ci jalikmiia, Heobg3aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM,
npencrapigonyM coboit —C (=0) NRIYR?Y;

Co_jalIkmjla, 3aMemeHHOTO 3aMecTUTeJIeM, BHOPaHHEM M3 IPYIIIH,
cocrodamer m3 -OR® u -NRYR?Y; u cBa3aHHOTO 10 C 4-7—-4JIEHHOTO
HeapoMaTUUeCKOTO IeTepPOUUKIIMIa, CcolepXalero II0 MeHLIIel Mepe OIOMH
aToM aso0Ta, KMUCJIopoda WJIM CepH;

KaXOoell 13 Y2 u Y® HesaBucuMO BEOPaH M3 TPYINHE, COCTOAmeEN U3
BOOOpOIa; OH; NH,; —C (=0) NRIYR?Y; Cq_gaJIkMJia u Cq_jaJikuia,
3aMemMeHHOTO 3aMecCTUTeJIeM, BHOPaHHEIM M3 IPYINE, COCTOodmel U3
dropa, —CN, —-OR3Y um —-NR*R*YY; npm ycJoBMM, UTO ecJM Kak Y?, Tak u
Y3 gBJATCA 3aMeCTUTEJSMM IIPM OIHOM M TOM Xe& aToMe YyIvlepola U
omuH M3 Y? wmym Y® mpencrTaeisfgeT cob6or OH wmim NH,, To mpyroi Y3 wim
Y2 rpencraBijgeT cobom H, C1_gaJIKWJI, Cq_4aJIKWUJII, 3aMelleHHBIM
3aMecTUTeJIeM, BHOPAHHEM M3 TIPYIIIE, cocTodmei m3 oTopa um —-CN, wmium
Cp_aJIKNII, 3aMele HHE 3aMeCcTUTEeJIEM, BHIOPaHHLEIM U3 TPYIIIE,
cocrTodmer us —-OR3Y u

_NR4YR4YY; TIe

R3Y BHbBpaH M3 TPyNOOE, CcoCcToAmel M3 Bogopoma; Ci_salikuia,
HeobB43aTeJIbHO 3aMelleHHOTO 3aMecTHTeJIeM, BHOPaHHLM U3 IDPYIIIH,
cocTosAmen u3 dTtopa, —-CN u

—C (=0) NR#YR®Y; C, jajIkmjla, 3aMeleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM
U3 TPYINE, cocTodmelr m3 —OR® m —-NR*YR®; u cBgsadHoro mo C 4-7-
YJIEHHOTO HeapoMaTUMUeCKOTO TIeTepOoLMKIIMIIa, CcomepXamero II0 MeHLIen
Mepe OIOMH aTOM as30Ta, KUCJIOpOoOa WU CepH;

Kaxoelr m3 RYY u R*YY HesaBUCKHMMO BHOpPaH U3 IPYIINLE, COCTOAmeN
U3 Bomopoma; Ci jalikmjla, Heobg3aTelIbHO 3aMelleHHOTO 3aMecCTUTeJIeM,
BLHIOPaHHLEIM U3 TPYINHE, cocTodmeld u3 o¢Topa, —-CN m —C(=0)NRYR?Y; C,_
jaJIKMJIa, 3BaMelleHHOTO 3aMeCTUTeJIEM, BHOPaHHEM M3 IPYIIE, COCTOAmeNR
us —OR®Y u —NR4YROY; u CBA3AHHOTO 1o C 4—"7—4JIeHHOTO

HeapoMaTHM4YeCKOI'O TI'eTepPOlMKIIMIIa, coIoepXameIl'o IIOo MeHbIIen Mepe OIMH
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aToOM as0Ta, KMUCJIOpOoma WM Ceph; The

Kaxoelr ms3 RYY, R?%Y, R3%, R%, R yu R®% gesaBucuMo BHOpaH K3
TPYIIH, CcOCTOoAmeN M3 Bomopona; Ci_jsallkuila M cBg3aHHOTO 1o C 4-7-
YJIEHHOTO HeapoMaTUMUeCKOTO TIeTepOoLMKIIMIIa, CcomepXamero II0 MeHLIeHn
Mepe OIMH aTOM as30Ta, KMUCJIOpOoma WU CEepH; U

——L-R3® Bmbpan us (a), (b), (c¢), (d) wm (e):

(a) —-L-R® mpegpcraryiger cobtom -NHR'™, r1me R!® BLOpadH us3
TPYIIIH, cocTodmen us BOOOPOIA ; Ci_saJIKMIIa, HeoBAa3aTesIbHO
3aMEIMEHHOTO OIIHUM, IBYyM4 VI TpeMs 3aMeCTUTeJIIMA,

NpencTaBlgnIMMKU  coBolt  aToM oGTopa; U C, gallkmila, SaMelleHHOTO
3aMecTUTeJIEM, BHOPaHHLEM M3 IPYINH, cocTodmel m3 —OR'? u

-NR?2R?22, ppe kaxmeli M3 R'3, R?® y R?3® Hes3aBUCHMMO BHOpPaH U3
TPYIINE, COCToAmel M3 Bomopoma, Cihalikuia ¥ LUUKJIONPONWIa; IpHr
YCJIOBMM, UTO ecym R mnpemcramiger coBoif Bomopomd, TO Y! He
ABJIAETCS BOIOPOOOM; WJIMU

(b) L BE®OpaH M3 TpPyHIH, cocTodmel m3 —N(RE)-, -N(RE)-CR!ER!EE-

— (NRB) —CHR'3-CHR?B—; wu R® BHOpaH M3 TIPYINH, CcOoCTogmel u3 Ar;
Het!; Het? wu 7-10-uJeHHOM HAaACHIEHHOM CHOMPOKAPOOOULUKINYECKOM
CHUCTEeMH; TIe

RE  Boi®paH U3 TITPYIONH, CcOCTOoAmel wu3 BoImopoma; Ci_jsaJIkuia,
HeoB43aTeJIbHO 3aMelleHHOTO SaMeCTUTeJIeM, BHOPaHHBEIM M3 I'PYIIOH,
cocTodmen wmu3 @Topa, oOdeHmsma m -CN; wu C, j,ajJIkuia, 3SaMeleHHOTO
3aMeCTUTEeJIeM, BHOPaHHEIM M3 TIPYINE, cocTodmel m3 —OR™ m —NRZPR?PP;
TIoe

Kaxoenr m3 R, R?® p R?®  gesaBucuMo BHOpaH W3 DPYIIIH,
cocTodmeN M3 BOomopona, Ci jalIkmila ¥ LMKIIONPOINUIIAa;

R!B BH®paH M3 TPYIIIE, COCTodmel 13 Bomopoma; —C (=0)NR3BR3EB;

Ci saJIkuia, HeoO4g3aTesIbHO 3aMelleHHOTO 3aMeCTUTEJIEM,
BLIOPaHHLIM M3 TPYINH, cocTodmel m3 ¢ropa, obeHmia, Het! m —-CN; C,o
4aJIKMJIa, BaMeleHHOTO 3aMeCcTHTeJIieM, BHOPaHHEM M3 TPYIOHE, COCTOAmeln
us —QR*B u —NR>BR5BE,; u CBA3aHHOTO 1o C 4—T7-4JIeHHOTO
HeapoMaTHMUeCKOTO TeTepOoUMrKIIMiIa, CcomepXamero II0 MeHbIeM Mepe OOUH
aToM asoTa, KUCJIopOoIa WM Ccephl; ¥ RYBB BuOpaH W3  TPYIIH,
cocTodAmelr M3 Bomopoma M MeTwia; wuiur RP u RIB® BmMecTe ¢ aToMoM

yTJjiepona, K KOTOPOMY OHU IIPUMCOeIMHEHH, 00pa3ylnT CBA3aHHBM 110 C
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4—"7-4yJIeHHE HeapOMaTUUECKUN TEeTepOLUKIINII, COoOepXalM I10 MeHbIel
Mepe OIMH aTOM as30Ta, KUCJIoOpOoLa WJM CepH;

R?E Boi®paH M3 TPYIIIE, COCTOAmeNl M3 Bomopoma; —OR®®; —NR7BR7EB;

—C (=0) NR8BRBEB, Ci_saJiKkuia, Heobg3aTesIbHO 3aMeMeHHOTO
3aMeCcTUTeJIeM, BHOPaHHEM M3 IPYIILE, cocTodmel m3 ¢ropa, —-CN, —OR*E
n —NR°ER®BE; 1 cBgsaHHOro no C 4-7-4JIEHHOTO HeapoMaTUUeCKOTO
TeTepoUuKIIMIIa, coIepXkamero II0 MeHbIlel Mepe OOMH aToOM asoTa,
KMCJopona WM CepH; TIe

Ka?K,HBHZ us3 R3B, R3BB, R4B, RSB, R5BB, R6B, R?B, R7BB, RSB " RSBB
He3aBMCKUMO BHOpPaH K3 TPYINHE, COCTOdmel u3 Bomopomna; Ci jalIkuia,
HeoOS3aTeJIbHO 3aMemeHHOTO 3aMecTUTeJieM, BHOPaHHBEIM W3  TDPYIIIH,
cocrToAmen u3 oropa, —-CN u

—C (=0) NR?BR?EE; n Co_gaJIKuIIa, 3aMEIEeHHOTO 3aMeCTUTeJIEM,
BRIOPAHHLIM M3 TPYINH, cocTosmeir m3 —OR'® y —NRIERIEE; pre

Kaxmoeli m3 R°B, R°BE, RI0B RIB p RIBE pesapucuMO BHOpaH U3
TPYIIE, CcocTodmel M3 Bomopoma; C; jalJIkujla M CcBg3aHHOTO o C 4-7-
YJEeHHOTO HeapoMaTHMUeCKOTO TeTepOolUKIIMIIa, CoIepXameTo II0 MeHblel
Mepe OIMH aTOM as30Ta, KUCJopoda WM CEepH; WU

(c) —--L-R® BHIOpaH M3 IpyIns, cocrogmelr m3 —N (RC) —CHRC-CO,R?¢;

—N (RC) —~CHR3C—CONRACR4CC; —N (RC) —COR5C; —N (RC)—-S0,-NRECRECC; pre

R® BH®paH U3 TITPYINH, COCTOoAmer wu3 BoImopoma; Ci_jsalIkuia,
HeoBAg3aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHBEIM W3  IDPYIIIH,
cocrodmert u3 ¢ropa, oenusa u —-CN; u C, jalikmjla, SaMeleHHOTO
3aMeCcTUTEeJIeM, BHOPaHHEIM M3 TPYINHE, cocTodmei m3 —ORIC m —NR?CR2%c¢;

Kaxoen u3 R u R3C BLOpaH M3 IPYIONLE, COCTOAmEN M3 BOOOPOIA;

—C (=0) NR3¢cR3¢ce; Cq_4aJiIkmiia, Heob4Ad3aTeJIbHO 3aMeIleHHOT O
3aMecTUTeJIeM, BHOPaHHEM W3 TPYINHE, COCTOdmel u3 oTopa, OdeHwmIa,
Het! m -CN; C, jajkmia, 3aMEleHHOTO 3aMecTUTeJIeM, BLHOPaHHEM W13
TPYMINL, cocTogmel M3 —OR*¢ m —NR°°R°°¢; u

CBSA3aHHOTO 1o C 4—-"7-4JIEHHOTO HeapoMaTUUueCKOT'O
TeTepoUUKIIMIIa, Ccomepkamero II0 MeHbIel Mepe OOMH aToOM asoTa,
KMCJIOpoOa WJIM CEepH;

Kaxoell 13 R u R®C Bri®pad M3 TPYNNH, COCTOAINEN M3 BOOOpoma U
Ci 4aJIkMiia, HeobBd3aTeJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3
TPYINL, cocTogmel m3 NRCCR®SC, Ar u Het!;

R2¢ BHOpaH M3 TPYIILE, COoCTofAmeM M3 Bojopona; Ci_jalIkuia,
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HeobBg3aTeJIbHO 3aMelleHHoro Ar wim Het!; Ar; Het!; Het? u 7-10-
YJIEHHOM HACHIEHHOW CIMPOKapOOOULMKINUECKON CUCTEME;

R°¢ Bo®paH M3 TPYIIOE, CoOCToAmeld M3 Bomopoma; Ci salikuia,
HeoBAa3aTeJIbHO 3aMemeHHoTo —-NR2°R2°¢, Ar wmym Het!; Ar; Het!; Het? m
7-10-UJIeHHOM HAaCHIEHHOM CIUPOKapPOOOULUKINUECKOM CUCTEMH; TIOe

Kaxmell m3 RIS, R2¢, R?2¢¢, R3¢, R3¢¢, Ri¢, R p R3¢ Hes3aBUCUMO
BHOpPaH M3 TPYIIIE, COCTOAmEeM M3 Bomopola M CijalIkuia; U

KaXOell M3 RS u R HeszaBUCUMO BHOpPAaH M3 TPYIIH COCTOAMEN U3
Bomopoma ¥ Ci saljikmjila, HeoO0g3aTeJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM,
BHOPAHHEM M3 TPYIIH, cocTodmer u3 —NHC;_jalkmiIa M LUUKJIONPONWJa; U

Kaxoeli u3 RYCC y RS gesaBumcuMmo BHbpaH M3 TPYINE, COCTOAmeN
U3 Bomopoma; Cijalikmuila, HeoBA3aTesJIbHO 3aMemeHHoro Ar wuim Het!;
Ar; Het'; Het? u 7-10-4JIeHHOM HACHIEHHON CIUPOKapBOOULIUKIIMIECKON
cucTeMsl; wiam RA¢ u RAC pygm R®¢ m ReSC BMecTe ¢ aToMOM asoTa, K
KOTOPOMY OHM MNPMCOeOMHEeHH, o6pas3yioT cBg3aHHbM o N Het?; wm

(d) L Bubpad m3 —-N(RP)—-CR!PPR!PP— 1 —N (RP) -CRIPRIPP—CR2?PR?PP—; 1pe

RP BHbOpaH wu3 TpPYIIE, COCTOAmeNr wu3 Bomopona; Ci jalKuia,
HeoOA3aTeJIbHO 3aMemeHHOTO 3aMecTUTeJIeM, BHOPaHHBEIM W3 TPYIIIH,
cocrodmen u3 oropa M —CN; u C, ,ajIkmuia, 3aMeleHHOTO 3aMeCTHUTeJIeM,
BHIOpPaHHEIM 13 —ORM¥ 1

_NR29R24d: e

Kaxoenr w3 R, R2 oy R?9 gesaBucuMMoO BHOpaH W3 DPYIIIH,
cocTodmelr M3 Bomopoma M Ci_jalIkuia;

Kaxoenr m3 RIP, RIPP, R2D 1 R?PP gesaBucHMMO BHOpaH M3 IDPYIIIH,

cocTodAmey M3 Bomopona M Ci jalIkKuiIa; u

an a0
i %
LSiptt Ge_pit
3 . : éﬁs Lsp
R® BoOpaH M3 TPYIIILE, COCTOAINEN M3 R " ; TIe

kaxoenr wm3  R3P, R*® u R° HesaBucuMO BHOpaH U3 IDPYIIIH,
cocrToAmen mus
C1_caJIKuiia, HeoBg3aTeJIbHO 3aMelleHHOT'O 3aMecTUTEeJIEM,

OpencraBJagomuM codort —0OH, —-0C, gankmi miam —NH,; Wi

R’EE

(e) ——L-R® mpexmcraBjgeT cobou , I'oe
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RE Bo®paH M3 TPYINH, COCTOAmENM M3 Bomopola M Ci jalIkuia;

R BLi®paH M3 TIPYIONLE, COCTOAmENM M3 Bomopoma, oTopa u Ci-
jaJIKUIIa; "

R?F BL®paH M3 TPYIHIH, cocTodmeld m3 ¢rTopa, -—-0C; zankuia U Ci-
jaJIKMIIa, Heo®Oa3aTeJIbHO 3aMeleHHoTro 1, 2 winM 3 3BaMecTUTeJIIMHU,
NpencTaBiIgomyMM co®oi aToM ¢Topa; miam R'F m R?F cBg3aHE C OOHUM U
TeM Xe& aTOMOM yIJlepola M BMecTe 00pa3yonT Ci_sUUKIIOAJKWUII WIIK
CBS3AHHHM  IIO C 4—6—4JIeHHHM  T'eTepPOLUKJIINI, comepxamui aToM
KHKCJIopoma; u

R3E BHOpaH M3 TPYIILE, COCTOAmMeM M3 Bojopona; Ci_jalIkKuia,
HeoOdg3aTeJIbHO  3aMelleHHOTO  3aMeCTUTeJIeM, IpencTaBRJIAg0MMM COoBoM’
atoM ¢Topa wmam —CN; wu CrjalIkuila, 3aMelleHHOT'O 3aMeCTUTeJIeEM,
BEHIOPAHHLIM M3 TPYINE, cocTosmel 13 —OR*™ u —NR°"RE; prme

Kaxmoelr m3  RAE, R y  R%E  pgesaBucuMo BHOpaH M3 IPYIIIH,
cocToAmeNr M3 BOIOPOIA; Ci_qaJikuiia, HeoOga3aTeJIbHO  3aMelleHHOT O
3aMecTuTeJieM, BHOpPaHHBM M3 TPYIIL, cocTodmer u3 dTopa, -CN um -
C (=0) NR®ER®EE; C, ,asikujla, SaMemeHHOTO 3aMeCTUTEeJIEM, BHOpPaHHEM U3
TPYIIL, cocTodamen M3 —OR7E u

—-NROERCEE; 1 cBAsaHHOTO IO C 4-7-UJIEHHOTO HeapoMaTHUYeCKOTO
TreTepolMKIIMIIa, CcoIepXxamero II0 MeHbIleM Mepe OIMH aToM asoTa,
KMCJIOpOOa WJIM CepH; Tae

Kaxoenr wms3  ROE, ROEE, R7E, R8E p REEE pgesaBuMcuMO BHOpaH U3
TPYIIL, CcOCTOAmeN M3 Bomopoma U Ci_jzalIkuiia;

U Toe

Ar nOpepmcTaBJgeT cobom  dpeHwmI, HeoOsa3aTeJIbHO 3aMelle HHEM
OIOHMM, OBYyMS WMJIM  TpeMsd 3aMeCTUTeJIIMA, KaxOoell U3 KOTOPHIX
He3aBMUCHMMO BHOpaH M3 TPYINL, COCTOoAmel M3 rajioreHa, -CN, —-OR*, -
NRSR®',

—C (=0) NR®R>' n Ci_saJIKmIa, HeoBa3aTeJIbHO 3aMEMEHHOTO
3aMeCTUTeJIeM, BHOPaHHLEM M3 TPYINH, cocTodmei us dropa, —-CN, —-ORS®,
-NRR7" 1 —C (=0)NR®R®';

Het! IpencTaBJIAeT cobou MOHOUMKJINUECKUM TreTepoapwui,
BHOPAHHHM M3 TPYINH, COoCTodmer u3 oupuimiaa, 4-, 55— wuinm 6-
IUPUMUOVHWIIA , nupas3nHuIa, npuna3vHuIa, bypaHuIa, THEHWJIA,
nuppoJania, nupas30Jnia, VMM a30JInI1a, 4- VI 5-Tuazonuia,

Ms30TMasoJIiniia u Ms30KRCasoJIiniia, KaXIu ns3 KOTOPEX MOXeT OBITH
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HeoBA3aTeJIbHO 3aMelleH OOHMM, OBYMA WJIM TPpeMd 3aMeCTUTeJISIMA,
KaXObll M3 KOTOPHX HEe3aBMCUMO BHOpaH U3 TIPYNNLE, COCTOoAmel U3
TajioreHa, —CN, —0OR4, —NR°R>' " Ci_jaJIKuia, HeoBa3aTeJIbHO
3aMeleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3 TIPYINE, COCTOAmeNd U3
dTopa, -CN, -ORS,

-NR’R7" 1 —C(=0)NR®R®'; u

Het? npencraBjigeT cobon HeapoMaTudeCKUM TeTepPOLMKIINII,
HeoBA3aTeJIbHO SaMelleHHE OIHMM, OBYMS MM TpPeMa SaMeCTUTEJISMA,
KaXOull M3 KOTOPHX HE3aBMCUMO BHOpaH W3 TIPYNNLH, COCTOoAmel U3
TajioreHa, —CN, —0OR*4, —NR°R>' n Ci_saJyIKkmMia, HeoBA3aTesLHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM W3 TIPYIONE, COCTOAmeNd U3
dTopa, —-CN, —-OR®, —-NR’R”" m -C(=0)NR®R®';

roe

kaxoelr u3 RY, R®, R, R% R’7, R7', R® m R® HesaBucumMmo BHOpaH
M3 TPYNOIE, COCTOAmeNd W3 Bomopoma; Ci jsalikmila, HeoBa3aTesIbHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM W3 TDPYIONE, COCTOAmEeNd U3
dropa m —-C(=0)NR°R°'; wm C, jajkujia, 3SaMeleHHOTO 3aMeCcTHUTeJIeM,
BLIOPAHHLEIM M3 IPYNNH, cocTosmel m3 —OR'Y m —-NRMRM!'; poe

kaxoentr ms R?, R?', R1?, R! y RIY' gesaBucumo BHOpaH M3 IPYIIIH,
cocrodamell u3 Bomopoma; Cisalikijla U CBA3aHHOTO IIo C 4—-7-4JIeHHOTO
HeapoMaTUUeCKOTO TIeTepOolMKIMIIa, comepXalelo I[I0 MeHbIIel Mepe OIMH
aToM as0Ta, KUCJIOPpOoIa WJIM Ceph;

U K UX QapMalleBTHUYeCKU IpMeMIIeMEM COJIAM M COJIbBaTaM.

B 4acTHOCTM, HacTodllee M300peTeHMe OTHOCUTCH K COeOMHEHMAM
dopMmyJiel (I), oOINpelesleHHEM B IaHHOM [OOKYMeHTe, U K MX TayToMepaM
M CTepeOoM3OMepHEM dopMaM, I'oe

R! npepmcrasiigeT coboinr CFs;

R2 mpepcTabiigeT coBoll BOOOPOLN;

Y! mpemcrapigeT cofoll BOOOPOLN;

KaXOell M3 Y2 u Y? Hes3aBUCKUMO BHOPaH M3 TPYIIE, COCTOAIEN U3
Bomopoma M Ci eaJIKuia;

——L-R3 Bmbpan us (a), (b), (c), (e) wmwm (f):

(a) —-L-R® nmpepcraryisger cobtom -NHR'™, r1me R!® BLOpad us3
TPYIIE, cocTodmel u3 Ci salIkijla, HeoBg3aTellbHO 3aMelleHHOTO OIHUM,
IBYMA MM TpPeMA 3aMeCTUTeJIAMM, NPelCTaBJgoluMy CcoBoM aToM (Topa;

n C, gaJIKMJla, BaMelleHHOTO 3aMecTuUTeJieM, BHOPAaHHEIM W3 ITPYIIOH,
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cocToAmer us —OR'?® u

—-NR?2R%32, prme KaxOowli M3 R'?, R?2 py R?3@ He3aBUCKMMO BHOpaH U3
TPYIIL, COCTOAmEeNM M3 Bomopona U Ci jalIkmiia; WU

(b) L BHbpaH u3 TPyNOH, cocTodmer mus -0-, —-O-CRPPRIEE-, -
N(RB)— mu

—N (RB) —CR'BRIBE—; 1 R3 BLOpaH M3 IPYINL, cocTodmel m3 Ar; Het!
u Het?; rme

RE  BL®paH U3 TPYIIIH, cocTodmer wm3 Bomopoma; CijalIKuia,
HeoBg3aTeJIbHO  3aMelleHHOTO  (QeHumyioM; U C, jallkuila,  3aMeleHHOTO
3aMecTUTEeJIEM, BHOPAaHHLM M3 TPYINE, cocTodmeir ms —OR'™ u —NR?PR?PP;
Toe

Kaxoelr m3 R, R?® u R?® gesaBucuMo BHOpaH U3 TPYIIIH,
cocTodAmer m3 Bomopoma M Ci jajikuiia;

R!B BH®paH M3 TPYINE, COCTOAIEN M3 Bomopoma M Ci j alikuila; u

RIBE mpemcraBisgeT coBol BOOOPON; WMIINM

(¢) —--L-R® BubpaH u3 TpPYOOH, cocrTodmei un3 —N(R®)-CHR3C-
CONRACRACC

—-N (R®) —COR®¢; rme

R¢ mpepcrabBigeT coBoOM BOOOPOI;

R3¢ mpencraBigeT cobomt Cq_,alIKuil;

R4¢ mpepncraBigeT coboll BOOOPOXN;

R5C mpepncrabigeT coboir Het?; u

R4CC mpepmcraBigeT coBoil Ci_salIkMl; WIIN

(e) ——-L-R® mpexmcraBjgeT cobou , TD'Ioe

RE mnpemcTaBiigeT coBoM BOOOPON;

RI® 1 R?F cBA3aHLH C OOHMM M TEeM Xe aTOMOM YyIJIEpoIa M BMeCTe
oBpasynT

Cs sIIMKJIOAJIKWUII; U

R3E mpencraBiigeT Co0OM BONOPOIN; WU

(f) —-L-R® mpemcraBjgeT coOOM palvKaljl, BHOPAHHHM W3 TPYIIIH,

cocTodmen M3
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u Toe

Ar 1pencraBJasgeT cobom  beHM, HeoOsa3aTeJIbHO  3aMeleHHBM
OOHUM, OBYMA WMJIM  TpeMsa  3aMecTUTeJIaMHu, KaXIOulM M3  KOTOPHX
He3aBMUCKHMMO BHOpaH M3 TPYNNOH, CcocTodmel u3 rajoreda, -—-OR?Y, -
C(=0)NR°R>" u

Ci_jaykuia, HeoO4ga3aTeJIbHO 3aMemeHHOTO 3aMecTUTeJIeEM,
BLHIOPAHHLEIM M3 DPYIINH, cocTodmel u3 —OR® u —NR'R7';

Het! IpencTaBJIgEeT coboun MOHOLMKJINYECKUMN reTepoapui,
BHIOpPAHHBM M3 TPYIIIH, CcocTodmer w3 noupuouia, 4-, 5- wim 6-
IUPUMUOVHWIIA, OUPUIOA3UHWIIA ¥ OUPa30JIMila; KaxXIbM M3 KOTOPHX MOXeT
OBITE HeoOsA3aTeJIbHO 3aMelleH OOHMM, OBYMS WM TpeMs 3aMeCTUTEeJISaMHA,
KaXOel M3 KOTOPHX He3aBUCHUMO BeOpaH u3 Ci;_jalikuia, Heobsa3aTeJbHO
3aMelMeHHOTO 3aMecTUTelleM, IpelcTaBJIdglomMM cofoit —OR®; u

Het? npencraBjigaeT coBon HeapoMaTHUUeCKUMN TeTEePOLMKIIII,
HeoBsA3aTeJIbHO 3aMelleHHHY ONHYM, OBYMS WMJIU TpeMs

3aMecTHUTeJIIaMM, OpelcTaBJjsommMy codom Ci_,4aJIkKUII;

roe

kaxoedr m3 R%Y, R®, R, R® R’ m R’ HesaBUCHMMO BLOpaH U3
TPYIIL, CcOCTOdmel M3 Bomopoma U Ci_jzalIkuiia;

U K X dbapMalleBTUUECKM IPpUeMJIEMBIM COJIIM U COJIbBaTaM.

B uyacTHOCTHM, HacTodmee Mu300peTeHVe OTHOCUTCS K COeIMHEHUSIM
bopmyJiel (1), omopeleJIeHHHM B IaHHOM IOKYMeHTe, M K UX TayToMepaM
M CTepeOoM30OMepHEM dopMaM, I'Ie

R! npepmcrasigeT coboir CFs;

R? mpepcrabBigeT cOBOM BOOOPOI;

Y! npepmcramBigeT coBoi BOOOPOI;

KaxOell M3 Y2 u Y® Hes3aBUCHMMO BHOpaH M3 TPYINH, COCTOMIEN U3
Bonopolna u Ci gaJIKuia;

——L-R3 Bmbpan us (a), (b), (c), (e) wmwm (f):

(a) —-L-R® mpegpcrarysger cobtom -NHR'™, r1me R!® BLOpad us3
TPYINH, cocTodmen u3 Ci_gallkuila, HeoOg3aTeJIbHO 3aMeleHHOT'O OIHUM,
OIBYMSA WJIM TPeMa 3aMecTUTeJIaMM, OpedcTaBJdomuMu cobol aToM dTopa;

n C, gaJIKMjla, BaMelleHHOTO 3aMecTuUTeJieM, BHOPAaHHEIM W3 ITPYIIOH,
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cocToAmer us —OR'?® u

—-NR?2R%32, prme KaxOowli M3 R'?, R?2 py R?3@ He3aBUCKMMO BHOpaH U3
TPYIIE, COCTOoAmeN M3 Bomopona M Ci jaliIkuja; WK

(b) L BoOpaH M3 TPYHOIH, cocTosmer wu3 -N(R®E)- u -N(RE)-
CRIBRIBB_,

1 R® BHOpaH M3 TpPYINE, cocTogmei m3 Ar; Het! m Het?; rme

RE  BL®paH U3 TPYIIIH, cocTodmey wu3 Bomopoma; Ci_jaJIKuia,
HeoBsg3aTeJIbHO  BaMelleHHOoTo  deHmJioM; U Cp jalikmMila,  BaMelleHHOT'O
3aMeCcTUTeJIeM, BHOPaHHBEM M3 IPYIINOE, cocTodmel m3 —OR™ m —NRZPR?PP;
e

Kaxoelr m3 R, R?® u R?® gesaBucuMo BHOpaH U3 TPYIIIH,
cocToAmer n3 Bomopoma u CisalIkuia;

R'® BH®paH M3 TPYINE, COCTOANEN M3 Bomopoma M Ci jalikuila; U

RIBE mpemcTaBisgeT coBol BOOOPON; MIIN

(¢) —--L-R® BHbpaH u3 TpPYIOOH, cocrTodmei un3 —N(RC)-CHR3C-
CONRACRACC

-N (R€) —COR®¢; r1me

R®¢ mpencraBJysgeT co®oM BOIOPOX;

R3¢ mpencraBisgeT cobomlt Cq_,alIKuil;

R4¢ mpepncraBigeT coboll BOOOPOXN;

R°C mpepncraBisgeT coboit Het?; u

R4CC mpepmcraBigeT coBoil Ci_salIkMil; WIINA

(e) ——-L-R® mpexmcraBjgeT cobou , T'oe

RE mnpemcTamigeT coBoM BOOOPON;

R® 1 R?F cBA3aHLH C OOHMM M TEM Xe aTOMOM YyIJIEpoIa M BMeCTe
ofpasynT

Cs sIIMKJIOAJIKWUIL; U

R3® mpepmcraBigeT cobol BOOOPOMN;

M TOoe

Ar npencTaBJgeT cobom  dpenHwmII, HeoOsa3aTeJIbHO 3aMelle HHEM
OIOHUM, OBYyMS WJIM  TpeMsd 3aMeCTUTeJIIMA, KaxOoell U3 KOTOPHIX

He3aBMUCKHMMO BHOpaH M3 TPYINNH, CcocTodmel u3 rajoreda, -OR?Y, -

C(=0)NR°R>" u
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Ci_jaJIkuia, HeoB0g3aTeJILHO 3aMeMeHHOTO 3aMecTUTeJIeM,
BLIOPaHHLEIM M3 DPYINE, cocTodmein us —OR® u —NR'R7';

Het! npencTaBigeT cobo MOHOUMKJINYE CKUM TeTepoapus,
BHIOPAHHEI M3 TPYINOH, CcOocTodmel u3 oupuouia, 4-, 5—- win 6-
OUPUMUOVMHWIIA, OUPUOASUMHUIIA M OMPAa30JIMiIa; KaXOul M3 KOTOPHX MOXET
OLITL HeoOA3aTeJIbHO 3aMelledH OIOHUM, IOBYMI WM TpeMsS 3aMeCTUTeJIAMHA,
KaXOell M3 KOTOPHX HEe3aBMCUMO BHOpaH U3 Ci g4alIkujla, HeoO0S3aTeJIbHO
3aMemeHHOTO 3aMecTUTeJIeM, IpelCTaBJIgumyM codoi —OR®; u

Het? npencraBjgeT cobon HeapoMaTudeCKUm TeTepPOLMKIINII,
HeoBg3aTeJIbHO 3aMelleHHHM OOHMUM, OBYMA WUJIM TpeMsd

3aMeCTUTEJIAMM, OPedCTaBJIAnIMMU COO0M Ci_,aJIKWII;

Toe

kaxoenr ms R*, R®, R, R® R’ m R’ HesaBucumo BHOpaH U3
TPYIIE, COCTOAmMEN M3 Bomopona u Ci ,aJIKuia;

U K ux GapMalleBTHUUECKM IPUEeMJIIEMEM COJIAM ¥ COJIbBATAaM.

B WacCTHOCTHM, HACTOsAmee M300peTeHrMe OTHOCUTCS K COeIVMHEeHMAM
bopmysier (I), omnpenesjieHHBEIM B IOAaHHOM IOKYMEHTe, M K UX TayToMepam
U CTepeoM30OMepHEIM dbopmaM, The

R! mnpepcrasigeTr coboir CFs;

R? mpemcraBjigeT coBol BOOOPOQN;

Y! mpemcraeigeT coboll BOOOPOMN;

Y? 1 Y3 mpemcTaBJIgRT cOoOOM BOOOPOMN;

-—L-R® BobpaH u3 (a) wm (b):

(a) —-L-R?® mnpemcramisger coboir -NHR'™, rme R mpemcraejgerT
cobom Ci_gaJIKMUJI; WM

(b) L mpegncrariyisger coboir —N(RB)-CRIBRIBE—;

1 R® BHOpaH M3 TPYNONH, cocTodmei m3 Ar; Het! m Het?; rme

R® npemcramBigeT cofoM BOOOPOI;

R!® BLIOpaH M3 IPYINLE, COCTOAmEeN M3 Bomopoma M Ci jallkuila; U

RIE® mpemcraBigeT coBOM BOOOPOI;

u rhe

Ar mnpencTaBjgeT coOo¥ beHMJ, HeoOS3aTeJIbHO 3aMelleHHHM OIHUM
C1_4AJIKUJIOM;

Het! npemncraBigeT CoOOM NMUPa3OJIUII; U

Het? nmnpencrabBigeT coOOM HeapOMaTHUUYECKUNA TIeTepOLMKIIMII; B

YAaCTHOCTHM 3—a3eTUIOVHNUII;
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M K UMX dpapMaleBTUUeCKU IIPpUeMIJIEMBEIM COJIAM M COJIbBaTaM.

B uyacTHOCTHM, HacCToOdllee M300peTeHMe OTHOCUTCHA K COeOUMHEeHUIM
dopmyJsiel (I), OIpeneJIeHHEIM B OaHHOM JIOKYMEeHTEe, U K MX TayToOMepaM
M CTepeOoM3OMepHEM dopMaM, I'Oe

R! Bo®paH M3 TpyHOHOH, cocTodmein us CHis, CH,F, CHF, m CFs;

R? BH®paH M3 TPYINH, cocTodmel u3 Bomopoma u CHs;

Y! BHOpaH U3 IPYIIIH, cocTodmen wmu3 Bomopoma; Ci_e¢aJIkKuia;
cBA3aHHOTO 1o C  4-7-4JIEHHOTO HeapoMaTUUEeCKOTO TIeTepOoLUMKInIa,
comepxamero IO MeHblley Mepe OIMH aToOM a30Ta, Heobs3aTelIbHO
3aMeleHHBMN 3aMecTuTesieM, OpencTaBJagdomyM  cobor  Ci_jalIKMII WM
UUKJIONPpONMII; M Ci_jalIkuila, 3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHBEM U3
TPYINE, cocTodmel u3 odeHmisa, —-OR'Y m —NR?YR?YY; 1pe

Kaxoeni m3  RY, R?Y um R®YY HesaBuCHMMO BHOpPaH U3 IDPYIIIH,
cocToAmer n3 Bomopoma u Ci jzalIkuia;

Y2 1 Y3 mpemcTaBiIgRT cOOOM BOOOPON; U

-—-L-R® BmbpaH us (a), (b), (c), (e) wmm (£f):

(a) —-L-R3® mnpencrasisger cotom -NHR', r1pme R!® Bubpad us
TPYILIH, cocTodmen us BOOOPOIA ; Ci_saJIkmia, HeoBg3aTeJIbHO
3aMelleHHOTO OIOHMM, IBYMA WU TpeMs 3aMeCcTUTEJIAMA,

npencraBjdomyMM  co®oll  aToM oTopa; U Cr gallkijla, 3aMemeHHOTO
3aMeCcTUTeJIeM, BHOPAaHHEIM M3 TPYIINHE, cocTodmei m3 —OR'E u

-NR?2R%32, prpe Kaxmoeli M3 R'®, R?2 py R?%@ ges3aBUCKHMMO BHOpaH U3
TPYIIL, COCTOAmeN M3 Bomopoma, Ci_jalIkija M LUUKIIONOPONMIa; WU

(b) L BEOpaH M3 TpyHNH, cocTodmelr m3 —N(RB)-, —-N(RB)-CRIBRIBE-

— (NRB) —CHR!®-CHR?P—; u R® BLOpaH M3 TPYINIH, COCTOAmeld u3 Ar;
Het! u Het?; rme

RE  BHOpaH U3 TPYIIIH, cocTodmey wm3 Bomopoma; Ci_jaJIKuia,
HeoB43aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHLM U3 IDPYIIIH,
cocToAmer w3 o¢Topa, OeHmia u —-CN; u C, jaJIkUila, 3aMeleHHOTO
3aMeCTUTEJIeM, BHOPaHHEIM M3 TIPYINE, cocTogmer m3 —OR™ m —NRZPR?PP;
TOe

Kaxoelr m3 R, R?® py R?P®  pgesaBucuMo BHOpaH W3 DY,
cocTodAmer M3 Bomopoma, Ci jalIkmjla M LUKJIIONPOIIWIIA ;

R!®  Bo®paH M3 TDPyINOOE, CcoCcToAmeld M3 Bomopoma; Ci salikuia,

HeoO43aTeJILHO 3aMelleHHOTI'O 3aMeCTuUuTeJIeM, IIpencTaBJIARIVIM cobom
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beuus uiam Het!; u C, jalkuila, 3aMElNEeHHOTO 3aMeCTUTEeJIeM, BHOpPaHHBM
U3 TPYIOE, cocrodmein m3 —-OH m -NH,; m R!B® mpemcraBiger coboit
Bomopon; wiM R'® m RB® BMecTe ¢ aToMOM YyIUJlepola, K KOTOPOMY OHU
IPUCOEeOMHEHE, 00pa3sylnT OKCeTaHWJIbHOEe KOJILLO; U

R?E mpepmcraBisgeT co®ol BOLOPON; WJIU

(c¢) —--L-R® BHbOpaH wu3 TpPyHOOH, cocrodmein wu3 —N(R®)-CHR3C-
CONRACRACC,

—N (R€) —COR®¢; —N(R€) —-S0,—NRéCR®CC; r1pe

R® BHBpaH M3 TPYINH, COCTOAdmeN M3 Bomopoma u Ci_saJIKuUia,
HeoOS3aTeJILHO  3aMelleHHOTO  3aMeCTHuTeJIeM, I[IPedCcTaBJISoIyM CcoOon
beHmsI;

R3¢ mpencraBigeT coBoil BOomopomd Mim Ci 4aJIKIII;

Kaxnell 13 RIC m R®C BrBpaH M3 TPYMNIE, COCTOANMEN M3 BOOZOPOLa U
Ci_gzaJikmia;

R°¢ mpemcrabisgeT coBolt Ci jsalIkuil, HeoOd3aTeJIbHO 3aMelleHHENT —
NR2°R?¢¢; rpme Kaxmeli M3 R?¢ u R?°® He3aBUCUMO BHOpPaH M3 TPYIIIH,
cocTodmer mM3 Bomopoma u Ci jalKuia; u

Kaxmoeli m3 RAC y ROCC gesaBucuMMO BHOpaH U3 TPYIINE, COCTOAmeNn
U3 Bomopoma M Cijankuia; wuim RAC m RAC pym R®C u R®C pmecTe C
aTOMOM a30Ta, K KOTOPOMY OHM IIPMUMCOEIMHEHH, o00pa3yiT CBA3aHHEI II0

N Het?; wim

1E

e

]
m

=

15
égEREfN““

RE Boi®OpaH M3 I'PYINH, COCTOLAmENM M3 Bomopola U C, j alIkuia;

(e) ——-L-R® mpexmcraBjgeT cobou , T'Ie

R BLi®paH M3 TpPYIIOL, COCTOAmENM M3 Bomopoma, oTopa u Ci_
jaJIknJia; "

R?F Bpi®paH M3 TPYNIOH, cocTodmeld m3 ¢rTopa, -—-0C, jaknkuia U Ci_
jaJIkMIIa, Heo®da3aTeJIbHO 3aMemeHHoTro 1, 2 wWiIM 3 3BaMecTUTeJIsIMHU,
NpencTaBIgolyMM coBoi aToM ¢Topa; MM R'F u R?F cBg3aHEl ¢ OOHUM U
TeM Xe aTOMOM YyIUlepolla M BMecTe 00pasyionT Ci sUMKIIOAJIKUII; U

R3® BLIOpaH M3 TPYINLE, COCTOAmeN M3 Bomopoma U Ci jallkuila; WK

(f) —-L-R® mpemcraBjgeT coOOM paIvKall, BHOPAHHHN W3 TPYIIIH,

cocTodmen M3
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roe RYY mpepcraBigeT coboil Bomopon MM Ci 4aJIKIIL;

u Tae

Ar mOpezncraBJfgeT cobom  peHwMII, HeoB043aTelIbHO 3aMelle HHEM
OIOHUM, OBYMS WJIM  TPeMsd 3aMeCTUTEJIAMA, KaXOel U3 KOTOPHEIX
HEe3aBUCKHMMO BHOpaH M3 TIPYIINHE, CcocTodmel u3 rajoreHa, -—C(=0)NR°R>
u C, 4alikmujla; TDOe Kakould M3 R°> u R° Hes3aBUMCUMO BHOpPAaH U3 TPYIIIH,
cocrodAmey M3 Bomopoma M Ci_jzalikuiia;

Het! npencraejgaeT cobom MOHOUMKJIMYECKUN reTepoapui,
BHIOpPAHHBM M3 TPYIIIH, CcocTodmer w3 noupuouia, 4-, 5- wim 6-
OIUPUMUOVHWIIE, OUpa3uHWUIa, IUpUOa3uHUIa, IUppoJnia, IuUpasouiia u
UMMIOa30JIMJIa; KaxXIEM M3 KOTOPHX MOXeT OBTb HeoOsS3aTeJIbHO BaMelleH
OOHUM, OBYMS WM  TpeMda 3aMeCTUTEJIAMA, KaxXOe U3 KOTOPEIX
He3aBUCKMO BHOpaH M3 TPYIIIH, COCTOAmel u3 TrajioreHa u Cp i aJikuia;
u

Het? IpencTaBjideT cobom HeapoMaTuueCKUm TeTepPOLUKIINII,
BHOPAHHHM M3 a3eTUOMHWMIIA, IUPPOJIUIMHWMIIA U [IUIEPUOMHWMIIA, KaxXIL
M3 KOTOPHX MOXeT OHTh HeoOd3aTeJIbHO 3aMelleH OIHMM, OBYMS WM
TpeMsa BaMeCTUTeJIAMM, KaxXObBl M3 KOTOPHX HEe3aBUCKUMO BHOpaH U3
TPYIIE, COCTOAmeN M3 TrajloreHa U

Ci_qaJikuiia;

VM K UMX dpapMaleBTUUECKM IIPUEeMIIEMBEIM COJIAM UM COJIbBaTaM.

B uwuacTHOCTHM, HacCToOdAmMee M300pPeTeHMe OTHOCUTCS K COeIVMHEeHUSIM
dopmyJsiel (1), oIpeneJleHHEIM B OaHHOM IOKYMeHTe, UM K MX TayToOMepaM
M CTepeoM30OMepHEM dopMaM, I'Ie

R! npepmcrasigeTr coboinr CFs;

R? mpepcraBigeT cOBOM BOOOPOI;

Yyl BEIOpaH ™3 TPYIIIH, cocTodmer wu3 Bomopoma; CieaJIkuia;
cBA3aHHOTO TiIo C  4-7-4JIEHHOTO HeapoOMaTUUYEeCKOTO TIeTepOolMKINIa,
comepxamero II0 MeHblle Mepe OIMH aToOM a30Ta, Heobsa3aTellbHO
3aMemleHHHM 3aMecTuTeJleM, OpeIcTaBjdiomyM codor Cig,alikmi; m Coo
4aJIKMJIa, 3BaMelleHHOTO 3aMecTHuTeJieM, BHOpaHHBM M3 TPYINH, COCTOAMeN

n3 odenmsia, —-OH m —-0C;_jajkmia;
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Y2 u Y3 mpepmcTaBignT coBol BOOOPON; U

——L-R3 Bmbpan us (a), (b), (c), (e) mwm (f):

(a) ——-L-R® nmpegpcraryisger cobtom -NHR'™, r1me R!® BLOpadH us3
TPYIIIH, cocTodmen us BOOOPOIA ; Ci_gaJIKkMiIa, HeoBAa3aTeJIbHO
3aMEMEHHOTO OIIHUM, IBYyM4 VLN TpeMs 3aMeCTUTeJIIMA,

NpencTaBiIdomyMM  co®ol  aToM ooTopa; U Chr gallIkmja, SaMemeHHOTO
3aMeCTUTeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmein m3 —OR'® u

—-NR?2R%32, prme KaxOowli M3 R'?, R?® py R?32 He3aBUCKMMO BHOpaH U3
TPYIINLE, COCTOAmEeN M3 Bomopoma, Ci jalIkmjia M LUKIIONPONMJa; WU

(b) L BHbpad wu3 TpyHne, cocrogmert u3 -N(RE)- u -N(RE)-
CRIBRIBE—; p1 R® Bmi®paH M3 TpyHIL, cocTosmei u3 Ar; Het! m Het?; rme

R® BrOpaH U3 TIPYIIIH, cocToAmer wu3 Bomopona; Cij,alkuia,
HeoBg3aTeJIbHO 3aMeleHHOTO  3aMecTuUTesieM, MNIPedCcTaBJIgomyM co0oi
bennn wmam -CN; u CrjalIkuila, 3aMelleHHOTO 3aMeCTUTeJieM, BHOpPpaHHBM
U3 DPYNNOL, cocrogmelr m3 —ORY™ m —NR?PR?PP; pphe

Kaxoelr m3 R, R?® y R pgesaBucuMo BHOpaH U3 IPYIIIH,
cocTodAme m3 Bomopoma M C, jaJIkKuia;

R'B  BrIOpaH W3 TPYNOIOH, CcocTodmel u3 Bomopoma; Ci ,alKuia,
HeobBg3aTeJIbHO 3aMelleHHOTO  3aMecTUTesieM, [IPpencTaBJIgnmyM coBoi
beHum WUIIN Het!; u Cy_jaJIKkunia, 3aMEelMeHHOTO 3aMeCcTUTeJIeM,
npencraBigomyM cotoit —0H; m RIB® mpenmcrapisgeT cofoil BOOOPOIN; WK
R!2 31 R!PE BMecTe C aToMOM yIJlepola, K KOTOPOMY OHM IIPUCOEOUHEHE,
0BpasyrnT OKCeTaHMJILHOE KOJILLO; WM

(c) ——1L-R3® BHOpaHdH M3 TPYyIOe, cocTogmelr um3 —N(R®)-CHR3¢-
CONRACRACC,

—N (R€) —COR®¢ 1 —N (R€)-S0,—NR®CR®CC; 1pe

R BHbpaH M3 TPYINIH, COCTOdmel M3 Bomopola u Ci saJIKuUia,
HeobBg3aTelIbHO 3aMeleHHOTO  3aMecTUTesIeM, [NPencTaBJIgomyM coBoi
beHmsI;

kaxoenr m3 R3¢, R u R BuOpaH W3 TPYNONOLH, COCTOAmEN U3
BOOopoma u

Ci_qaJyikmiia;

R°C mpemcraBigeT coboit C; 4alIKMII, Heobg3aTeJIbHO 3SaMelleHHB —
NR?°R?¢¢; rpme Kaxmeli u3 R?¢ u R?°° He3aBUCKMMO BHOpaH M3 TPYIIIH,
cocTodmer M3 Bomopoma M Ci jaljikuiia; U

Kaxnoell u3s RC py RS gesaBucuMo BHOpaH U3 TPYIINE, COCTOAmeN
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nz3 Bomopola M CijzaliIkuia; WIn

REE : O

N
éa ERE XN’ o

R® BLIOpaH M3 TPYIIOH, COCTOAMEN M3 BOIOPOIda M MeTWJa;

(e) ——-L-R® mpexmcraBjgeT cobou , I'oe
Kaxoelr m3 RYE u R?F mpepmcraBigeT coOOM HE3aBUCKHMMO BHOpPaHHLIM
3aMeCTUTeJIbL, OpencTaBdommui coboit Ci jankmi; uium R m R?T cBgsaHo
C OIDHMM ¥ TeM Xe aTOMOM YyIJlepoga M BMecTe obpasyloT Cs
SUMKJIOAJIKMII; U
R3® mpermcraBisgeT co®ol BOLOPON; WJIU

(f) —--L-R® mpexmcraBjgeT cobou

~e

u Toe

Ar mnpencrTaBysgeT cobol dbeHMJI, HeoBA3aTeJIbHO 3aMeMeHHBM OIHUM
WM OBYMS 3aMeCTUTeJIAMM, KaXOHlM M3 KOTOPHX He3aBUCUMO BHOpaH U3
TPYIIL, CcocTodmel wu3 Trajioreda, -C(=0)NR®°R® wu Ci jajnkwmia; TDIe
Kaxoelr m3 R®° m R®  HesaBucuMO BHOpaH W3 TPYINHE, COCTOAmEl U3
BOIOpOIa u

Ci_qaJiKkuJia;

Het? nIpencTaBJIAET cobou MOHOLMKJINUECKUM TreTepoapwui,
BHOPAHHHM M3 TPYIIIH, COoCTodAmer u3 Ioupuauia, 4-, 55— win 6-
IUPUMUIOVHWIIA, OUPa3MHWIIa, OUPUIOa3VMHWIIa, OUppoJnia, IUpas3oauia u
VMMOA30JIMIIa; KaxOul M3 KOTOPHX MOXeT OBThL HeoOsS3aTeJIbHO 3aMelleH
OOHUM WMJIM IOBYMSI 3aMeCTUTeJIAMM, KaxXOeM M3 KOTOPHX He3aBUCUMO
BHOpaH M3 TPYIIIH, COCTOAmeN M3 TajioreHa u Ci jaJIkKuUia; U

Het? IpencTaBRJigeT cobom HeapoMaTHudeCKUM TeTepPOLUKIINII,
BHOPAHHHM M3 a3eTUOMHWIIa, OIUPPOJIUIVHWMIIA W OIUIePUOMHMIIE, KaXIL
M3 KOTOPHX MOXeT OHTb HeoOg3aTeJIbHO  3aMelleH 3aMeCTUTeJIEM,
OpencTaBIgRMUM CcoBor Ci 4aJIKWII;

VM K UMX QpapMaleBTUUECKU IIPUEMIIEMEIM COJIAM UM COJIEBaTaM.

B uyuacTHOCTHM, HacCToOdlee WM300pPEeTEHMEe OTHOCUTCS K COeIVMHEeHUAM
dbopmyJsiel (1), oIpeneJIeHHEIM B OaHHOM JIOKYMeHTe, UM K MX TayToOMepaM

M CTepeOoM3OMepHEM dopMaM, I'Ie
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R! npepmcramiigeT coboinr CFs;

R? mpepcraBigeT coBOM BOOOPOI;

Y!, Y? u Y? mpemcTaBignT coboM BOOOPON; U

——L-R3® Bmbpan us (a), (b), (c), (e) wm (f):

(a) —-L-R® nmpegpcrarsiger cobon -NHR'™, r1me R!® BLOpaH us3
TPYINLE, cocTodmer u3 C; ¢alJikuila, Heobg3aTeJIbHO 3aMelleHHOTO OOHUM,
OIBYMS WM TpeMsS 3aMeCTUTeJIAMM, OPpelcTaBJdllMMy cobol aToM ¢Topa;
u Cor ¢aJIKMJIa, 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHLM W3 TPYIIIH,
cocrodmert ms —OR'® nu

-NR?2R?22; ppe kaxmeli M3 R'3, R?® y R?3® Hes3aBUCHMMO BHOpPaH U3
TPYIIL, COCTOAmEeN M3 Bomopoma, Ci jalIkmjia M LUKIIONPONMia; WU

(b) L mnpexncrasiger cotoim -N(RB®)-CRBR!®E-, y R3® Buobpad us
TPYINE, cocTodmel u3 Ar um Het!; rpme

R® BHbpaH wu3 TpPYIIE, COCTOAmeNr wu3 Bomopona; Ci jalKuia,
HeoBg3aTeJIbHO  3aMeleHHOTO  3aMecTUTesieM, [IPpedCcTaBJIgomyM coBoi
beuns mam -CN; u CrjalIkuila, 3aMelleHHOTO 3aMeCTUTeJieM, BHOpaHHBM
M3 DPYNNOL, cocrogmelr m3 —ORY™ m —NR?PR?PP; pphe

Kaxoelr w3 R, R?® y R pgesaBucuMo BHOpaH U3 IPYIIIH,
cocTodmel u3 Bomopoma M Ci_jajikuiia;

R!®  BHBpaH M3 TDPyNOOe, CoOCToAmeld M3 Bogopoma; Ci_salikuia,
Heobg3aTeJIbHO 3aMelleHHOTO 3aMecTUTesieM, [PencTaBJIgaomyM coBoi
Het!; u C,_j,askmia, 3aMelleHHOTO 3aMeCTUTeJIeM, NPencTaBJIgolM cOBOMi
-OH; wu R'BE mpepmcraBjsgeT coboil Bomopomd; wiaM R u R!B® BmMecTe C
aToMOM  yTIJlepona, K KOTOPOMY  OHM  IIPUCOEOUHEHH, oBpasyioT
OKCeTaHUJIbHOE KOJILLO; WM

(c) ——L-R3® BHOpaH M3 TPYyIOe, cocrosmer um3 —N(RF)-CHR3¢-
CONRACRACC,

—N (R€) =COR®¢ pm —N (R€) —S0,—NRéCR®CC; 1pe

R® BHOpaH M3 TPYINH, COCTOdmel M3 Bomopola u Ci saJIkuia,
HeoBg3aTeJIbHO 3aMeleHHOTO  3aMeCcTUTeJIeM, [PencTaBJIgomyM coBoil
beHnsI;

kaxoelr m3 R3¢, R u R BuOpaH W3 TPYNONOLH, COCTOAmEN U3
BOOopoma u

Ci_qaJyikmiia;

R°C mpemcraBigeT coboit C; 4alIKMiI, Heobg3aTeJIbHO 3SaMelleHHB —

NR2?°R?°¢; rpme Kaxmeli M3 R?S um R?°° gesaBUCUMO BLIOpaH U3 IPYIIIH,
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cocTodmeN M3 Bomopona M Ci jalKuila; M
Kaxoell m3 RIC u ROC pesaBucuMo BHOpaH M3 TIPYINE, COCTOAMEN

uz Bomopola M Cijalikuia; WIn

23 0
R» - e
N/"
&m N..
E ..
(e) ——-L-R® mpexmcraBjgeT cobou R , I'oe

RE Bo®paH M3 TPYINH, COCTOAINEN M3 BOOOPOOa M METWa;

Kaxoelr m3 RYE u R?F npemcraBigeT coBoi HE3aBUCKMMO BHOPaHHLIM
3aMeCTUTeJIb, OpencTaBigommui cobolt Ci janikmi; uianm R u R?T cBgsaHo
C OIDHMM ¥ TeM Xe aTOMOM YyIJlepoga ¥ BMecTe obpasyoT Cs
SUMKJIOAJIKIII; U

R3F mpemcraBigeT CoOBOM BONOPOM; WM

(f) ——-L-R°® mpencraBigeT CoBOI

u roe

Ar mnpencraBJgeT cobol deHMJI, HeoBS3aTeJIbHO BaMelleHHHY OIHVM
WM IBYMS 3aMeCTUTeJIIMM, KaxXOBlM M3 KOTOPHX HEe3aBUCKUMMO BHOpaH U3
TPYIIE, COCToAmel u3 rajloreHa, -C(=0)NR°R®" wu C, jajixwmia; DOe
KaxOoell m3 R° u R° HesaBucuMo BHOpaH M3 TIPYINLE, COCTOAmEN U3
BOomopooa u

CizalIkuJia; "

Het! npencTaejgeT cobou MOHOLMKJINUECKUM TeTepoapui,
BHOPAHHHM M3 TPYIINH, COoCTodmer u3 oupuauia, 4-, 55— wium 6-
NUPUMUIOMHWIIA, [OIUPpa3uHWIIa, OUPUIOa3UMHWUIIE, IUPPOJIWIia, IUpasojuia u
VMMOA30JIMIIa; KaxOul M3 KOTOPHX MOXeT OBThL Heo0sS3aTeJIbHO 3aMelleH
OOHUM WMJIM IOBYMSI 3aMeCTUTeJIAMM, KaXOeM M3 KOTOPHX He3aBUCUMO
BHOpaH M3 TPYIIILE, COCTOAmeN M3 TajloreHa u Ci jaJIkKuia;

VM K MX dpapMaleBTHUUECKU IIPUEMIIEMEIM COJIAM UM COJIEBaTaM.

OpyTomn BapMaHT OCYIIeCTBJIEHNA HaCTOAIETO n300peTeHn g
OTHOCUTCH K TakKuM CcOoeIVMHeHMAM OQopMyJiel (1) M MxX QapMalleBTUUECKU
IpUeMJIeEMBEIM COJIAM M COJIbBATaM MIM KakKou—Jmbo UxX ODOOTpPYIIe,
YKasaHHEM B KaKOM—JIMOO M3 OPYITMX BaApPMaHTOB OCYIECTBJIEHUSA, IO

R! npemcramigeT coboin CFi;
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R? mpencTaBjgeT cOOOM BOIOPOI;

Y! mpencTaBjgeT coOOM BOILOPOI;

KaxOeld M3 Y2 m Y® He3aBUCUMMO BHOpPaH W3 TPYIIIE, COCTOSAIEN W3
Bomopona u Ci_gaJIKMJIa.

B OIOHOM BapmMaHTe OCYIECTBJIEHUS  HacTodmee  U300peTeHue
OTHOCUTCS K TaKyM coenuHeHusaM QopMyJiH (I) u ux dapMalleBTHUUeCKU
NpueMJIeMBIM COJISM ¥ COJIbBaTaM WJIM KaKOM—JmMOO MX [NOATPYIIIE,
YKa3aHHEM B KaKOM—JIMOO M3 OPYTIMX BAPMAHTOB OCYIECTBJIEHW, TIe

——L-R3® Bmbpan us (a), (b), (¢), (d) wm (e).

B OOHOM BapmaHTe  OCYIECTBJIEHUS  HacTodmee  U300peTeHue
OTHOCUTCS K TaKuM coenvHeHusaM GopMmyJin (I) u ux dapMaleBTHUUeCKU
npueMJIeMBIM COJISM ¥ COJIbBaTaM WJIM KaKOM—JmMOO UX [NOATPYIIIeE,
YKAa3aHHEM B KaKOM—JIMOO M3 IOPYTUX BAPMAHTOB OCYIMECTBJIEHUS, IT'Oe —-—
L-R?® npemcraBigeT coboit (a) .

B OOHOM BapuMaHTe  OCYIEeCTBJIEHUS  HacTodlee  U300peTeHUue
OTHOCUTCS K TaKyM CoeOVHeHusSM O¢GopMmyJiel (I) u ux dapMmalleBTHUUeCKHU
npueMJIeMBIM COJISM ¥ COJibBaTaM WM KaKOWM—JmMOO UX [HOATPYIIIeE,
YKa3aHHEM B KaKOM—JMOO M3 OPYTI'MX BapMaHTOB OCYINECTBJIEHUS, IIe —-—
L-R3 mpexncraeiger cotom (b).

B  OOHOM BapmMaHTe OCYIECTBJIEHUS HacTodlee  U300peTeHue
OTHOCUTCS K TaKuMM coeOuHeHuIM QopMyJiH (I) M ux dapMalleBTHUUYECKU
NpueMJIeMBEIM COJISM M COJIbBaTaM WM KaKoWM—JmMOO MX [NOATPYIIIe,
YKa3aHHEM B KaKOM—JIMOO M3 IPYTMX BapMaHTOB OCYIECTBJIEHMS, I'Oe —-—
L-R3® mpemcraBiygeT coboml (c).

B OIOHOM BapmMaHTe OCYIECTBJIEHUS  HacTodlee  U300peTeHue
OTHOCUTCS K TaKyMM CcOoeIMHeHMIM QopMyJiH (I) M ux dapMalleBTHUUYeCKU
NpUeMJIEeMBEIM COJISM M COJIbBaTaM WM KaKoM—JmMOO MX [NOATPYIIIe,
YKa3aHHEM B KaKOM—JIMOO M3 IOPYIMX BapMaHTOB OCYIECTBJIEHMSI, TIe——
L-R® mpencrariyger cobom (d).

B OIOHOM BapmaHTe OCYIECTBJIEHUS HacTodlee  U300peTeHue
OTHOCUTCS K TaKyM COeOMHeHMaM QopMyJiH (I) u ux dapMalleBTHUUECKU
NpUueMJIeMBEIM COJISM ¥ COJIbBaTaM WJIM KaKoOM—JmMOO MX [NOATPYIIIe,
YKa3aHHEM B KaKOM—JIMOO M3 IPYTMX BAPMaAHTOB OCYIECTBJIEHMUS, IT'Oe —-—
L-R® mpencraBiyigeT cobomn (e).

B OIOHOM BapmMaHTe OCYIECTBJIEHUS  HacTodmee  U300peTeHue

OTHOCHUTCA K TaKVMM COeIVHEeHMAM (]_)OpMy.J'IBI (I) m mx @apmaueBqueCKm



46

IpUeMJIEMEIM COJISM M CcoJibBaTaM WM KaKoM—Jubo ux OOOTPYIIIE,
VKasaHHEM B KaKOM—JIMOO U3 IPYIMX BapMaHTOB OCYIECTBJIEHUS, ITOe ——
L-R® mpencraeiygeTr cobom (f).

B OOHOM BapMaHTe  OCYIEeCTBJIEHMSI  HacTodmee  M300peTeHUe
OTHOCUTCSA K TakKuUM COeIMHeHUIM O(opMyJiH (I) U ux dapMaleBTUUeCKU
IpUeMJIEMEIM COJISM M CcoJibBaTaM MWJIM KaKoM—Jubo Ux [OOOTPYIIIe,
YKa3aHHEM B KaKOM—-JIMOO M3 IPYTMX BAPMaAHTOB OCYIMECTBJIEHMS, I'Oe

—-L-R® BHOpar u3 (a), (b), (c), (d) wm (e); rme (a), (c),
(d) m (e) omopenejieHEl B COOTBETCTBMM C JIOOBM M3 IOPYIMX BapUaHTOB
OCVYIIeCTBJIEHUA; M T'Ie (b) omnpenelyieH Kak

(b) L BeOpaH U3 TPyIIOH, cocrogmert wu3 -N(R®)-, -N(RE)-
CRlBRlBB_ "

— (NR®) —CHR!3-CHR?3—; u R°® pmr®paH U3 TIpyIIH, CcoOCTOAmeNl u3 Ar;
Het!; Het? wm 7-10-uJIeHHOM HACHIEHHOM CHOMPOKaAPBOBULIMKINUECKON
CHUCTEeMEl; TIe

R® BuhbOpaH wu3 TpPYIIIH, cocToAmer wu3 Bomopona; Ci jalkuia,
HeoBA3aTeJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM, BHOPAaHHBEIM W3 T'PYIIIH,
cocTosmen w3 GTopa, odeHmwsa m -CN; wu Cy, 4aJIkmuiia, 3BaMemeHHOTO
3aMeCTUTEeJIeM, BHOPaHHEIM M3 TIPYIIOE, cocTodmel m3 —ORY® m —NRZPR?PP;
TIoe

Kaxoelr w3 R, R%®  p R?®  gesaBucuMo BHOpaH W3 DPYIIIH,
cocTodmeN M3 Bomopona, Ci jalIkuila ¥ LMKJIONPOINUIIa;

R'B BhH®paH M3 TPYIIIE, COCTodmeld M3 Bomopoma; —C (=0)NR3BR3EB;

Cy_,aJIkuiIa, HeoO43aTeJIbLHO 3aMelleHHOTO 3aMeCTUTeJIEM,
BLHIOPaHHLEIM M3 TPYINH, cocTodmel m3 ¢ropa, obeHmna, Het! m -CN; C,
1aJIKMJIa, BaMelleHHOTO 3aMecTHTeJIieM, BHOPaHHEM M3 TPYIINOHE, COCTOAmeln
us —QOR4B u —NROBRSEB; u CBA3aHHOTO 1o C 4—7-4JIeHHOTO
HeapoMaTHMUeCKOTO TeTepOoLMrKIIMIIa, CcomepXamero II0 MeHbIelM Mepe OOUH
aToM aso0Ta, KUCJIOpOoIa WM ceph; ¥ R BuOpaH w3 TPYINH,
cocTodAmelr M3 Bomopoma M MeTwia; wuir RP u RIB® BmMecTe ¢ aToMoM
yIJjlepoma, K KOTOPOMY OHM IIPpMCOeIMHEeHH, o0pa3yiT CcBS3aHHel 1o C
4-"7-4yJIeHHHM HeapOMaTUUECKUN TEeTepOLUKIINII, COIepXalMM I10 MeHLIeM
Mepe OIMH aToM as0Ta, KUCJIopoda MM CEepH;

R?E BLIOpaH M3 IPYINLE, COCTOAmeM M3 Bomopoma; —OR®®; —NR7BR7EB;

—C (=0) NR8BRBEB, Ci_salIkuIIa, HeobBg3aTelIbHO 3aMeMeHHOTO

3aMecTuTeJIeM, BHOPaHHEIM M3 TPYIOH, cocTodAmer m3 dropa, —-CN, —QOR1B
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u —NR°BR®BB; 1 cBasadHoro no C 4-7-UJIEHHOTO HeapoMaTUUeCKOTO
TeTepoUMKIIMIa, CcoIepxkamero II0 MeHbIe Mepe OOMH aToOM asoTa,
KrcJopona WM Cepw; TIIe

K{;DKJIBIIZ nu3 R3B’ R3BB’ R4B, RSB, R5BB’ R6B’ R7B’ R7BB’ RBB " RBBB
He3aBMCKUMMO BHOpPaH M3 TPYINHE, COCTOdmel U3 Bomopoma; Ci jalIkuia,
HeoOS3aTeJILHO 3aMemeHHOTO 3aMecTUTeJieM, BHOPaHHBEIM W3  IPYIIIH,
cocTosAmen u3 oropa, —-CN u

—C (=0) NR?BREB,; " Co_galikuIla, 3aMeleHHOTO 3aMeCcTHUTeJIEM,
BHIOPAHHBEIM M3 TPYIINH, cocTosmer m3 —OR'Y® y —NRIERILEE; pre

Kaxmoelr m3 RY%, RI2E, RI0B RUB p RIBE® pesapucuMmo BoOpaH U3
TPYIIH, COCTOAmEeN M3 Bomopona; Ci_jallkmiia M CcBS3aHHOTO 1o C 4-7-
YJEeHHOTO HeapoMaTHMUeCKOTO TeTepOolUKIIMIIa, CcomepXameTo II0 MeHblel
Mepe OIMH aTOM as30Ta, KUCJIoOpOoIa WMJM CEepH.

B OIHOM BapMaHTe OCYIEeCTBJIEHMS  HacTodmee  M300peTeHUe
OTHOCUTCS K TakKyM coeIuHeHMaIM dopmyJss (I) ¥ ux dQapMalleBTUYeCKU
npreMjeMeM COJISM UM COJIbBaTaM MM Kakor—Jjubo Ux I[IOOTpYIIle,
YKa3aHHEM B KaKOM—-JIMOO M3 IPYTMX BAPMAHTOB OCYIMECTBJIEHUS, IT'Oe

-—L-R® Bubpad u3s (a), (b), (c), (d) wm (e); U IOpU YCIJIOBUM,
uyTo L B BapmaHTe (b) He mnperncrTaBJjsgeT codon

-0— mim —O-CRIBRIBE—

B OIHOM BapMaHTe OCYIleCTBJIEHMS HacTodlmee  M300peTeHue
OTHOCUTCSH K TaKMM CcoeIMHeHMAM O¢GopMyJitl (I) M muMxX dapMalleBTUYeCKN
npreMjeMsM COJISM M CcoJIbBaTaM MM KaKor—Jmbo Ux IOOTIPYIIIe,
YKa3aHHEM B KaKOM—JIMOO M3 IPYIMX BAPMaHTOB OCYIMECTBJIEHMS, I'Oe

——L-R3® BHGpaH us (a), (b), (c), (d), (e) wm (f) ; rme (a),
(c), (d) m (e) omopenejieHE B COOTBETCTBUM C JIOOBM U3 IPYIUX
BAapMAHTOB OCYIIECTBJICHUS ;

roe (b) omnpenejeH Kak

(b) L BEOpaH U3 TPyHONH, cocTodmelr m3 —N(RB)-, —-N(RBE)-CR!BRIBE-

— (NRB) —CHR'3-CHR?3—; wm R® BHOpaH M3 TPYIIIH, CcOCTOdme u3 Ar;
Het!; Het? wu 7-10-uJeHHOM HACHIMEHHON CHOMPOKAPOOOUIMKINUECKOM
CUCTEMEl; T'Ie

RE  BLOpaH U3 TPYIIIH, cocTodmey wm3 Bomopoma; Ci_jaJIKuia,
HeoO4a3aTeJIbHO 3aMelleHHOTO 3aMeCcTUTeJieM, BHOpPaHHBEM W3  TPYIIIH,

cocTodmen wu3 @Topa, oOdeHmsa m -CN; u Cy jajIkuia, 3SaMelleHHOTO
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3aMeCTUTEeJIeM, BHOPaHHEM M3 TIPYIINOE, cocTodmel m3 —OR™ m —NRZPR?PP;
TOe

Kaxoelr m3 R, R?®  py R?P®  pgesaBucuMMo BHOpaH W3 DPYIINH,
cocTodmelr M3 Bomopoma, Ci jalKuia M LMKJIONPOIMIIA;

R!'® BLIOpaH M3 IPYMONLE, CcocToAmel M3 Bomopoma; —C (=0)NR3BPR3EB;

Ci_4aJikmia, HeoBg3aTeJILHO 3aMeleHHOTO 3aMecTUTeJIEM,
BHIOPaHHLEIM M3 TPYINH, cocTodmel mu3 ¢ropa, oeHmia, Het! m —-CN; C,o
jaJIKMJIa, 3BaMeleHHOTO BaMeCTUTeJIeM, BHOPAaHHEM M3 TPYIIIE, COCTOSmen
us —QR*B un —NR®BRSBE; u CBS3aHHOTO 1o C 4—7-4JIeHHOTO
HeapoMaTUUYEeCKOTO TeTepOLUKIIMIIa, ComepXamero II0 MeHbIlel Mepe OOVH
aToM as30Ta, KuUCJopoma WM Ccepel; ¥ R!®® BLBpaH w3 TPy,
cocrofmel M3 Bomopoma M MeTmia; WM R'® um R!'®® BMecTe ¢ aToMmom
yTJjlepola, K KOTOPOMY OHU IIPUCOEeIMHEHH, O00pa3ylnT CBS3aHHBM 110 C
4-77-uJIeHHEM HeapoMaTUUeCKM’) TeTepOLUUKIINWI, CcoIepXalyi 10 MeHbIeM
Mepe OIMH aTOM as30Ta, KUCJIoOpoIa WJM CEepH;

R?® BLIOpaH M3 TDPYINH, CcOCTodmel uM3 Bomopoma; —ORSE; —NR7ER7EB;

—C (=0) NREEREEE; Ci_saJIKuia, HeobBga3aTeJIbHO 3aMeleHHOT O
3aMecTUTeJIEM, BHEIOPAHHEIM M3 TPYINH, cocTodmeid m3 ¢ropa, —-CN, —OR*E
um —NR°BR®BB; 1  cBgasaHHoro 1o C 4-7-4JIEHHOTO HeapoMaTUUeCKOTO
TeTepoUMKIIMIIa, Ccomepkamero IO MeHbIlel Mepe OOMH aToOM asoTa,
KMCJIoOpona WJM Cephl; IIe

Ka?K,HBIﬁ us R3B, R3BB, R4B, RSB, RBBB, R6B, R7B, R7BB, R8B " RSBB
HEe3aBMCMMO BHOpPaH M3 TPYINHE, COCTOdmel 13 Bomopoma; Ci_jalIkuia,
HeoBAa3aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHBEIM W3  IPYIIIH,
cocTosAmen u3 dTopa, —-CN u

—C (=0) NR%BR?EB,; " Co_saJiKkuiia, 3aMeleHHOTO 3aMecTUTeJIeM,
BHIOPAHHLEIM M3 IPYINH, cocrosmel m3 —OR'Y® y —NRIERILEE; pre

Kaxoelsr ms R%%, RB, RI0B RIE 1 RUBE pgesapucuMo BHOpPaH U3
TPYIIH, CcoCcToAmeM M3 Bomopona; Ci_sallkmila M cBA3aHHOTO 1o C 4-7-
YIEHHOTO HeapoMaTHMUeCKOTO TeTepOoLUKIIMIIa, CcomepXkamelo II0 MeHbIen
Mepe OIMH aTOM as30Ta, KUCJIOpOoLa WJIM CepH;

u e (f) omnpenelyieH kKak

(f) —-L-R® mpemcraBjgeT coOOM palvKall, BHOPAHHHIN W3 TPYIIIH,

cocTodmen M3
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B onHOM BapMaHTe OCYWeCTRBJIeHMSA  HacTosmee  U300peTeHUe
OTHOCUTCS K TaKMM COeOMHeHUAM OQOopMyJH (I) ¥ uMx QapMalleBTUUECKU
IpMeMJIEMEIM COJIAM M  COJIbBaTaM WM KakKou—-Jmbo UxX HOOoOTpyIIe,
YKasaHHBEM B KakoM—JMOO M3 IPYTUX BapMaHTOB OCYMECTBJIeHMS, IT'Oe

--L-R*® BHOpaH u3 (a), (b), (c), (d), (e) mm (f) ; rme (a),
(b), (c), (d) m (e) omnpeleJieHH B COOTBETCTBUM C JIOOEM M3 IPYIUX
BapMaHTOB OCYIEeCTBJIEHUS;

roe (f) omnpenejieH Kak

(f) —-L-R® mpemcTaBjygeT coOOM palvKaljl, BHOPAHHHM W3 TPYIIIH,

cocTodmen Mu3

N

Opyroin BapMaHT OCylleCTBJIEHU S HacToAmeTro nz00peTeHns
OTHOCUTCA K TaKuM coeOuHeHUAM OGOpMyJH (I) M UMx dGapMalleBTUUEeCKU
OpreMJIEMBEIM COJIAM M CoJibBaTaM MWJIM KakKom—Jjgmubo wUxX HOOOIpYIIe,
yKa3aHHBEIM B KaKoM—JmMbo M3 IPYIMX BapMaHTOB OCYIEeCTBJIEHMS, IOe
NPpYMeHSIeTCqd OIHO WMJIM HEeCKOJIBKO M3 CJIEeOVIIMX OTPaHUYEeHMN :

(1) R! mpemcraBiydeT cobolt CFi;

(1i) R? mpepncrabBifgeT CoBOM BOILOPOM;

(1ii) Y! mpepmcramigeT coBoil BOOOPOI;

(iv) Y? u Y® mpenmcrTaBignT cobol BOOOPOMN;

(v) —-L-R® BoOpaH u3 (a) wm (b):

(a) —-L-R?® mnpemncramiger cobo -NHR'™, rme R mpemcraejgerT
coboit Ci_gaJIKMJI; WJIN

(b) L mpegncrarisisger coboir —N(RB) -CRIBRIBE—;

1 R® BHOpaH M3 TPYINH, cocTosmei m3 Ar; Het! m Het?;

(vi) RE mpemcraBigeT CcofoM BOOOPON;

(vii) R!® BuHbpaH U3 TPYIOH, CcOCTodmel M3 Bomopoma U Ci_
4JAJIKUIIa; U

(viii) R!'®B mpepmcraBigeT coboll BOOOPOMN;

(ix) Ar mnpezncrTaBJsgeT cobol deHMJ, HeoBA3aTeJIbHO 3aMelleHHBMN

OOHUM Cqi_4aJIKMIIOM;
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(x) Het! mpemcrapiygeT coOOM MNMUPa3OJINI;

(xi) Het? npencraBigeT coOOM HeapOMaTHUUECKMUN TeTepOUUKJIMII; B
YaCTHOCTM 3—a3eTUOMHNI.

IpyToi BapMUaHT OCYIEeCTBJICHUSA HaCTOAmEro U300peTeHU
OTHOCHTCH K TaKMM COeIMHeHMAM OQopMyJitl (I) ¥ ux dpapMaleBTUUYECKU
npreMJIEMBEIM COJIAM M CcoJibBaTaM WM KaKoM—JmMbo MUx HNOAOTPYIIIe,
YKasaHHEM B KaKoM—JIMOO U3 IOPYyIMX BapMaHTOB OCYIIeCTBJIEHMS, TOe
NPYMEHSAeTCS OOHO MJIM HEeCKOJILKO U3 CJEeOyRIUX OTPaHMYeHNA :

(1) R! mpemcraBiger cotom CFs;

(1i) R? mpemcraBigeT cobOi BOIOPOI;

(iii) Y', Y2 u Y® mpemcraBiagnT coBOil BOIOPOM;

(iv) —--L-R°® Bubpau us (a), (b), (c) wmwm (e):

(a) --L-R® nmpepcramiger coboir -NHR'™, pme R!'™ BuhbpaH wus
TPYIILE, COCTOSAImEN M3

Ci gaJIKMJla, HeoBS3aTeJIbHO 3aMeleHHOTO ONHMM, IOBYMS WM TpeMsd
3aMeCTUTEeJIAMM, IPpelCTaBJIAnIMMY COOOM aToM dTopa; u

Cy gaJIKMJIa, SBaMeleHHOTO 3aMecCTUTeJIeM, BHOPaHHEM M3 ITPYIIIH,
cocrodamer w3 —-OR!'? 1y -NR?3R%22, nppe KaxIoell us3 Rl2, R2a py R2a2
He3aBUCKMO BHOPpaH M3 TPYINOH, CcocTodmel M3 Bomopoma, Ci_jsallkuila u
UMKJIONIPONUIIa,; W

(b) L nmnpencraeiger cotor -N(RB)-CR!BRBE—, 1 R3 BLOpaH u3
TPYIIL, cocTodmel M3 Ar m Het!; poe

RE  Boi®paH U3 TPYINONOH, COCTOAmel U3 BoImopoma; Ci_jsalIkuia,
HeobBg3aTelIbHO 3aMeleHHOTO  3aMecTUTeJIeM, [IPencTaBJIgoIyM coBoi
beHmsr man —-CN; u C, jalJIkmMjia, 3BaMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHBEM
U3 TPYONe, cocTogmel m3 —OR™ m —NR?PR?PP; phne kaxpemi ms R, R?® nu
R?PP  pgesaBucuMO BHOpaH M3 TPYINH, COCTOodmel w3 Bomopoma . Cio
AAJIKIJIA ;

R!®  Bo®paH M3 TDPyNOOE, CoOCToAmeld M3 Bomopoma; Ci salikuia,
HeoBg3aTeJIbHO 3aMeleHHOTO  3aMeCcTUTeJIeM, [PencTaBJIgomyM coBoil
Het!; u C, jaskmia, 3aMeleHHOTO 3aMeCTUTeJIeM, NPeNcTaBJISoIMM COBOMi
-OH; wu R!BE mpemcraBjgeT coboil Bomopomd; wiv R'® um R!B® BMmMecTe C
aToOMOM  yTIJlepona, K KOTOPOMY  OHM  IIPUCOEOUHEHE, oBpasyT
OKCeTaHUJIbHOE KOJILLO; WJIN

(c¢) —-L-R® BHOpaH Wu3 TpPyHOnOe, cocrodmein wu3 —N(RS)-CHR3C-

CONR*CR*c¢;
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—N (R€) —COR®® p —N (R€) —S0,—NREéCR®CC; 1pe

R®¢ BHOpaH M3 TPYINIH, COCTOdmel M3 Bomopola u Ci jaJIkuUia,
HeoBg3aTelIbHO 3aMemeHHOTO  3aMeCcTUTesIeM, [IPeNcTaBJIgomyM coBoil
beHmII;

Kaxoedr m3 R3¢, R u R BuOpaH W3 TPYNONOLH, COCTOAmEN U3
BoOopoma u

Ci_gaJyikmiia;

R°¢ mpemcraBjgeT coboit Ci; 4alIKMil, Heobd3aTeJIbHO 3SaMelleHHB -—
NR?°R?¢¢; r1pme Kaxmelsr u3 R?S u R?°° He3aBUCKMMO BHOpaH U3 T'PYIIIIH,
cocTodmer M3 Bomopoma M Ci jaljikuiia; U

Kaxoeli u3 RYCC y RS gesaBumcuMmo BHbpaH M3 TPYINE, COCTOAmeN
u3 Bomopoma u Ci jsalIkuUila; W

QEE 0

N P
ASERE /N”’ :

R¥ BLIOpaH M3 TPYINH, COCTOAmEeN M3 BOAOPONA UM MeTuia;

(e) —-L-R® mpepcrabigeT coBol , T'oe

Kaxoeli u3 RY um R?? npemcraBifgeT co6oi He3aBUCUMMO BHOPaHHEI
3aMecTUTeJb, OpencTaBdomull cobolt Ci gsankuil; wmim RYE u R?FP cegsaHH
C OODHMM M TeM Xe& aToOMOM YyIUlepola M BMecTe of6pasyioT Cs_
sUMKJIOAJIKMII; U

R3F mpepmcraBiigeT coboll BOOOPOMN;

(v) ——L-R® BoOpaH u3s (a), (b)), (c) mwm (e):

(a) —-L-R® nmpepcraesiger cobon -NHR!™, r1me R!® BuBpaH us
TPYIIE, COCTOAmeN M3

Ci_gaJIKMJla, HeoOg3aTeJIbHO BaMelleHHOT'O OIHMM, »OBYMSI WMJIM TpeMs
3aMEeCTUTEJIAMU, [IPpelCcTaBRJgomuMy Cco0OoM aToM dTopa; u

Co gaJIKMJIa, 3aMelleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM W3 ITPYIIIH,
cocrodmer w3 —-OR!'® u -NR?3R?22, oprpe Kaxnoelr w3 R!?, R2?2@ py R?2a
He3aBUCKMO BHOpaH M3 TPYINH, CcOoCTodmelr u3 Bomopoma, Ci; jallkuja u
UMKJIONPONMIIa; WK

(b) L mnpemcraBidgeT coboir —-NH-CR!ERBE—-, py R?® prBpad u3
TPYINL, cocTogmel M3 Ar um Het!; rpoe

R!®  BH®paH M3 TPYIOOE, CoOCTOoAmeNd M3 Bomgopoma; Ci salikuia,
HeoOa3aTelIbHO  3aMelleHHOTO  3aMecTuTeJIeM, [IPpeOCTaBJIgnmyM cobom

Het!; u C, jajkmia, 3aMelleHHOTO 3aMeCTUTeJIeM, NPeNcTaBJISOIMM cOBOMi
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—-OH; u R!B® mpepmcramigeT coboil Bomoponm; wiu R'® u RIB®E BMmecTe C
aToOMOM  yTIJlepona, K  KOTOPOMY  OHM  IIPUCOEOUHEHE, oBpasyoT
OKCeTaHMJIbHOE KOJILLO; WIN

(c¢) —-L-R® BHOpaH wu3 TpyHOne, cocrodmein wu3 —N(R®)-CHR3C-
CONRACRACC,

—N (R€) —COR®® ;1 —N (R€) —S0,—NRéCR®CC; r1pe

R¢ BHOpaH M3 TPYINIH, COCTOAdmeN M3 Bomopoma u Ci saJIkuia,
HeoBg3aTeJIbHO 3aMemeHHOTO  3aMecTUTesieM, MNPeNCcTaBJIgomyM coBoi
beHmsI;

Kaxoelr m3 R3¢, R y R°C BuLbpad wu3 TPYNOH, COCTOAmEN U3
BOOopoma u

Ci_gaJikmiia;

R mpepcrasisgeT coboit Ci jalIkijl, HeoOda3aTeJIbHO 3SaMelleHHENT -—
NR2°R?¢¢; rpme Kaxmelii M3 R u R?°® He3aBUCUMO BHOpPaH M3 TIPYIIIH,
cocTodmer m3 Bomopoma u C, jaljikuiia; U

Kaxmgell m3 RAC y RSCC gesaBMcuMMO BHOpaH M3 TPYINE, COCTOAmeNn

n3 Bomopoma M Ci_j alikuiia; WK

1E
REE )
o
N/L\‘(

3E N..
E~ .
(e) —--L-R® mpexmcraBjgeT cobon é R

, TIe

RE BH®paH M3 TPYINHE, COCTOLIEl M3 BOmOpoma M MeTWia;

Kaxoelr m3 RYE u R?F mpepmcraBigeT coBoi He3aBUCKHMMO BHOPaHHBI
3aMeCTUTeJIb, NpencTaBidommuil cobolt Ci_j,ankmi; wmin RYF u R?® cBgsado
C OIHMM ¥ TeM Xe aTOMOM YyIJlepoga M BMecTe ob6pasyoT Cs
sUMKIIOAJIKIIL; U

R3® mpepncraBiigeT cobol BOOOPOMN;

(vi) —-L-R® BmEOpad us (a), (b), (c) umm (e):

(a) —-L-R® nmpegpcraryiger cobton -NHR'™, r1me R BLOpaH us
TPYIILE, COCTOSAIEN U3

Ci_¢aJIKMjla, HeoBA3aTeJIbHO 3aMeleHHOTO ONHMM, OBYMS WM TPEMS
3aMeCTUTEJIAMM, OPeICTaBJIAKIMMM COBOM aToM ¢Topa; u

Cy_gaJIKMJIa, 3aMelleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM W3 ITPYIIIH,
cocrodmen w3 —-OR!'® u -NR?3R?33, oprpe KaxOoelr w3 R'?, R2?@ py R?2a
He3aBUCKMO BHOpaH M3 TPYIIH, COoCTodmelr u3 Bomopoma, Cijalkuia u

IMKJIIOIIPOIIMIIa, WJIN
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(b) L mnpemcraBjsdgeT coboit —-NH-CR!ERBE—, py R?® pBrBpad us3
TPYINL, cocTosmel m3 Ar um Het!; rpoe

R!®  Bo®paH M3 TPYIOE, CoOCTOoAmeld M3 Bomopoma; Ci salikuia,
HeoO43aTesJIbHO  3aMeNeHHOTO  3aMecTHTeJeM, [NIPpelCTaBJgolyM coOoin
Het!; u C, jajkmia, 3aMelleHHOTO 3aMeCTUTeJIeM, NPeNCcTaBJISoIMM cOBOMi
—-OH; u R!'®B mpemcraBjgeT co®ol BOLOPOL; WJIU

(c) ——L-R?® BHOpaH U3 TIpPYyIIOe, cocTosmerr um3 —N(R®)-CHR3C-
CONRA4CRA4CC,

—N (R€) —COR®® 1 —N (R€) —=S0,—NRCéCR®CC; r1re

R¢ BrIOpaH U3 TpPYINIH, CcOCTodmel wu3 Bomopoma u Ci jalKuia,
HeoOA3aTeJIbHO  BaMeNeHHOTO  3aMecTuTeJieM, I[IPpelCTaBJIgomyM cobon
beHmsI;

kaxoeni us R3¢, R u R BuBpaH U3 TPyYNOH, COCTOAMEN U3
BOIOpOma M

Cr_gzaJikmia;

R°C mpemcraBisgeT coBolt Ci salfIkuil, Heo0d3aTeJIbHO 3aMelleHHEDT —
NR2°R?¢¢; rpme Kaxmeli M3 R?¢ u R?°® He3aBUCUMO BHOpPaH M3 TIPYIIIH,
cocTofmeN M3 Bomopoma u C, j,alKuia; u

Kaxnenr m3 RAC y ROC pesaBucuMO BHOpaH M3 TDPYINHE, COCTOAIeN

u3 Bomopoma U C; zaJIkujla; WU

(e) ——-L-R® mpexmcraBjgeT cobou , T'Ie

RE BH®paH M3 TPYINHE, COCTOAIEl M3 BOLOPOOa M MeTWa;

Kaxoelr m3 RYE u R?F mpepmcraBigeT coBoM HE3aBUCKHMMO BHOPaHHLIM
3aMeCTUTeJIb, NpencTaBidommui coboit Ci_j,ankmi; wuin RYF u R?® cBgsadn
C OIHMM ¥ TeM Xe aTOMOM YyIJlepoga ¥ BMecTe obpasyoT Cs
sUMKIIOAJIKIJL; U

R3® mpepmcraBigeT cobol BOOOPOMN;

(vii) —--L-R3 Bmbpan us (a), (b) wm (e):

(a) —-L-R® nmpepcrarisger cobton -NHR'™, r1me R BLOpaH us
TPYIILE, COCTOSAIEN U3

Ci ¢aJIKMJIla, HeoBA3aTeJIbHO 3aMeleHHOTO ONHMM, OBYMS WM TPEeMS
3aMeCTUTEJIAMM, OPeICTaBJIAKIMMA COBOM aToM ¢Topa; u

C, gaJIKMJIa, BaMEIeHHOTO 3aMeCTUTeJIeM, BHOPAHHEM M3 TI'PYIIIH,
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cocTrodmen w3 —-OR'® 1 -NR?3R?3%, oprpe KaxOoelr w3 R'?, R?@ py R?2a@
He3aBUCKMO BHOpaH M3 TPYINH, COoCTodmelr M3 Bomopoma, Cijalkuia u
UUKJIONIPONUIIa,; WU

(b) L mnpemcraBjidgeT coboir —-NH-CR!ERBE—, py R?® prBpad us3
TPYINE, cocTodmel m3 Ar m Het!; poe

R!® Bo®paH M3 TPYIOE, CoCToAmeld M3 Bomopoma; Ci salikuia,
HeoOd43aTeJIbHO  3aMelleHHOTO  3aMeCTUTEJIEM, IpencTaBJIgRMMM COoBOoMn
Het!; u C, jajkmia, 3aMeleHHOTO 3aMeCTUTeJIeM, NPencTaBJISoIMM cOBOMi

—-OH; u R!'BB mpemcraBigeT co®ol BOLOPOL; WU
va
QQEﬁf \ 0
7
N/‘\'\

égEﬁE,’N"“

RE BrOpaH M3 TPYIINH, COCTOAINEY M3 BOOOPOHA ¥ METWJa;

(e) ——L-R°® mpemcraBigeT coBOi , T'Oe

Kaxoeli m3 RF u R?E mpemcraeigeT cofoM HE3aBUCHMMO BEIOPaHHED]
3aMeCcTUTeJb, IpencTabBJIdlomuil cotol Ci jaikmil; M R 1 R?P ceasaHm
C OOHMM ¥ TeM Xe aToOMOM yIJulepoma ¥ BMecTe obpaszywonT Cso
sUMKJIOAJIKWUII; W

R3F mpencraBifgeT coBoll BOLOPOM;

(vii) --L-R3 Bmbpan us (a), (b) wm (e):

(a) —-L-R® mnpegncrasager cotom -NHR', rme R!'®™ Bubpad us
TPYIIE, COCTOAmeN U3

Ci_gaJIkMJla, Heo0A3aTeJIbHO 3aMelleHHOT'O OOHMM, IBYMSI WM TpeMs
3aMecTHUTeJIIMM, OpelcTaBijgomuMu codol aToM ¢Topa; U

C, gaJIKMJIia, 3aMelleHHOTO 3aMeCTUTeJIEM, BHOpPaHHEM W3 ITPYIIIH,
cocrodmen w3 —-OR!'?® u -NR?3R?22, oppe Kaxnoelr w3 R'2, R2@ py R2a2
He3aBUCKMO BHOpaH M3 TPYIIH, CcOoCcTodmel M3 Bomopoma, Ci; jallkuia u
LUMKJIONpOonuia,; WIn

(b) L mnpemcraBigeT coboit —-NH-CH,—, u R® BoOpaH u3 TpPYIIIH,

cocTosmerr u3 Ar m Hetl; wmwm

& 5
éﬂiErﬂn“
o (=
(e) ——L-R® mpexmcraBjgeT cobou R , ID'oe
RE BoOpaH M3 TPYINH, COCTOAmEeNM M3 BOIOPOIa UM MeTWia;

Kaxnoeli m3 RYF um R?E mpemcraBiigeT coOOM HE3aBUCHMO BHOPAHHEBI
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3aMeCTUTeJIbL, NpencTaBigommui cobolt Ci janikmil; win R m R?T cBgsaHo
C OIDHMM ¥ TeM Xe aToOMOM YyIUlepola W BMecTe o0O0pa3yoT Cso
sIMKJIOAJIKWII; W

R3® mpepmcraBigeT cobol BOOOPOMN;

(viii) Ar IpencTaBJIAeT cobom benm, Heobdg3aTeJILHO
3aMemeHHE OOHUMM WM IOBYMS 3aMecTUTEeJIaMM, KaXOEM M3 KOTOPHX
HEe3aBMUCKHMMO BHOpaH M3 TIPYIINE, CcocTodAmel u3 rajoreHa, -—C(=0)NR°R>
u Ci 4alikmjla; TDOe Kakoulid M3 R° u R° Hes3aBUMCUMO BHOpPaAH U3 TPYIIIH,
cocroAmey M3 BOomopoma M Ci_salikuiia;

(ix) Ar mnpezncTaprJisgeT cobor deHms, HeoOA3aTeJIbHO 3aMelleHHBMN
OOHMM WM IOBYMS 3aMeCTUTeJIAMM, KaXOHM M3 KOTOPHX He3aBUCUMO
BHIOpaH M3 TPYIIE, COCTOAmMeM M3 TajioreHa ¥ Ci_4aJIKMIa;

(x) Het! nmnpemcraBigeT CcoBOM MOHOLUMKIMYECKUM TeTepoapuil,
BHIOpPAHHBM M3 TPYIIH, CcocTodmer w3 oupuouia, 4-, 5- wim 6-
IUPUMUOVHWIIE, OUPpa3uHWUIa, IUpUOa3uHuUIIa, IUppoJniia, IuUupasouiia u
UMMIOAa30JIMJIa; KaxXIEM M3 KOTOPHX MOXeT OBTb HeoOsa3aTeJbHO BaMelleH
OOHVM WJIM OBYMS 3BaMeCTHUTEJIAMM, KaxXIblM M3 KOTOPHEX He3aBUCUMO
BHIOpaH M3 TPYIIH, COCTOAmMeM M3 TajioreHa M Ci; 4aJIKMia;

(x1) Het! npencTapJigeT cobom nMpa30JinJi, Heob®4g3aTeJIbHO
3aMeleHHEM 3aMecTruTeJIeM, IpeldcTaBJIgmuM codom Ci_4aJIkUII;

(x1i1) Het? mnpepcrabBigeT coOBOM HeapoMaTUUECKMI I'eTepOLMKJIINII,
BHIOPAHHHM M3 al3eTUOMHWIIA, IUPPOJIUIMHWMIIA U OIUIEPUOMHWMIIA, KaxXIh
M3 KOTOPHX MOXeT OHTb HeoOg3aTeJIbHO  3aMelleH 3aMeCcTUTeJIeM,
IpencTaBJIgRmUM codor Ci_4aJIKUII.

[lpenmojlaraeTcsa, YTO BCe BO3MOXHHE KOMOMHALIMM BHINEYKa3aHHBEIX
BapMaHTOB OCYIECTBJIEHMA IoNalalT B OOBEM HaACTOAmMEIO M300peTeHUd.

KoHKpeTHHEe coearHeHUS GopMyJin (1) mOpelcTaBigoT CcoBoM:
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B TOM UMCJIE MX CTepeoM30OMepHEe (QopMe, (dapMaleBTUUYeCKU
NpreMJIEMEIE COJIM, B WYACTHOCTM WX IHUIPOXJIOPUIOHEHE COJM, M UX
COJILBATH .

KoHkpeTHHEe CcOoeIMHeHMS QopMyJiHl (I) IpencTaBJIgnT COOOM:

F

, WIn , WIIn

- f'.’?
F , o " , mwim F ,

B TOM UMCJe WUX CTEepeoM30OMEPHEEe (OPMEH, bapMalleBTHUUYECKHA
opreMJIieMeHe COJIM, B YaCTHOCTM MX TIUIOPOXJIOPMIOHHE COJIM, ¥ UX
COJILBATH .

Crocoful MoJIydyeHUs coeduHeHuM dopMmyJisl (1)

B »TOoM paszsmeyle, KakK ¥ BO BCex »OpyI'MxX paslejax, eClu
KOHTEKCT He YyKal3HBaeT Ha WHOe, CCBEJIKM K OQopMyJe (I) Takxe
BKJIOUAKT BCe IOpyI'Me TOAOTPYIINH M MX IPMMEPH, KaK OIpeleJIeHO B
OaHHOM IOKYMeHTe.

Obmue CIIOCOOEH! IOJIYyUeHUs HEKOTOPHIX TUIIMUHBIX [IPVMEPOB
coemIvHeHUM QopMyJiH (I) oIMcaHH B ITaHHOM OOKYMEHTEe ¥ B KOHKPETHHX
npmMMepax, M, KaK TIpaBWJIO, UX I[IOJyYalnT M3 MCXOIOHHX BEmMeCcTB,
ABJIAKIMXCH JMOO KOMMEPUYECKM JOCTYIHBEMM, JMOO TIOJy4YaeMeIMM C
[IOMOIIEL 0 CTaHIapTHHX criocoboB CHMHTe?3a, OBBIUHO MIPVMEH S EMEBIX
crieuMaJMcTaMM B OaHHOM 00JacTM TexXHUKM. IllogpasyMeBaeTCcs, UTOo
clenyomme CXEMEI TOJIBKO IpencTaBJISOT MTPVIMEPH HacToAmeIo

MSO@peTeHMH n HM B Koen Mepe He OTPaHMUMBAKT HacTodllee
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n300peTeHUe.

B KauecTBe aJlb TEepPHaATUBE, COeIVHEHU A o HaCTOAIeMy
n300peTeHnI0 MOXHO TakXe II0JIyYaTh C IIOMOmBI IMIPOTOKOJIOB pPeakluM,
AHAJIOTUUHEIX ONMCaHHBEM Ha of0mmMx CcxXeMax, [OIpUBEeOeHHHX HUXe, B
KOMOMHaLMM ole} CTaHIOapTHEIMU criocobamMm CUHTEe?3a, OBBIUHO
IpUMeHSIeMEMM ClelMaIMcTaMru B o0JIaCTM OpTaHMUeCKOM XUMUM.

CrieumaJIMCTy B @OaHHOM 00JlacTM TexXHMKM OyIoeT IIOHSTHO, UYTO B
peakumMax, OINMCAaHHEX Ha CcxXeMaxX, XOTd BTO He Bcel'ma fABHO II0KaskaHo,
MOXeT [noTpeboBaThLCAd 3allMTa pPeakKUMOHHOCIOCOOHEX (OYHKIMOHAJELHBIX
TPyl (HalpuMep I'UIOPOKCHU—, aMMHO— WM KapOOKCUTPYII), €CJM OHMU
HeOoOXOoOUMET B KOHEUHOM IIpOOyKTe, IJA TOTO, UYTOOH u3beXxaThb UX
HexXeJlaTeJIbHOTO YydYacTud B peakumax. HanopuMmep, Ha cxeMe 5 NH-
bparMeHT Ha a3ellaHMJIBHOM KOJIbLe MOXeT OHTh 3allMilleH C IIOMOILI0
Tper—-0yTOKCUKAPOOHUIILHOM 3aMUTHOMN TPYIIIEL . B neJjoM, MOXHO
NIpUMEeHATH TpaIULMOHHEE 3allMTHEE TPYIIIE B COOTBETCTBUU co
CTaHOapTHOM IPaKTUKOM . SammMTHEE TPYIIIIE MOXHO YIOaJarTh Ha
NoAOxXomAmen TI[ocjenyiilel cTaiuy C OIpUMMeHeHVEeM CIOCOBOO0B, WM3BECTHHX
M3 YPOBHA TeXHUKM. ITO IPOMJUINCTPUPOBAHO B KOHKPETHHX IpMMepax.

CrieuMaJMCcTy B @»OaHHOM o006JacTM TexXHMKM OyImeT IIOHATHO, UYTO B
peaklumMax, OIMCaHHBIX Ha CcxXeMax, BO3MOXHO OyIeT ILeJlIecooBpasHO WIIu
HeoOXOoOMMO IMIPOBOIMUTEL peaklMio B MHEePTHOM aTMmochepe, TakoM Kak,
HaopuMep, B aTMocpepe rasoobpasHoro N,.

CrieuMaJIMCcTy B @»OaHHOM o006JlacTM TexXHUMKM OyImeT OUueBMIHO, UYTO,

BO3BMOXHO, OyHOeT HeOoOXOOMMO OXJIaIUThL pPeakKUMOHHYK CMEeCh Ilepel
obpaboTkom IponykKTa pearumum (kacaeTcsqa pana MaHUITYJISUUM,
HeOoOXOOMMEIX oJjis BHIOEJIEHU A u OUMCTKU npolyKTa (MpoOOyKTOR)

XVMMUECKOM peaKluM, TaKUMx KakK, HalpuMmep, TIalleHMe, KOJIOHOUHASA
xpoMaTorpadmusda, BKCTpaKLuLg) .

CrieumaJiMCcTy B IOaHHOM oOJIacTM TexXHMKM OyIeT IIOHSTHO, UYTO
HarpeBaHMe pPeaKUMOHHOM CMeCHu IIpHu I[IepeMellMBaHUM MOXeT YBeJVWUUTDh
BEIXOL PpeaKlVM. B HEeKOTOPHX peaKIMAX MOXHO NIPMMEeHATH HarpeBaHue C
NOMOIIBEK MUKPOBOJIHOBOTO M3JIYUEHUSA BMECTO TPaAOIULUMOHHOTO HarpeBaHUIA
OJIS COKpalleHMsa ofmeTo BPeMeHM peaKLUu.

CrnenmajamucTy B IHaHHOM obJjlacTu TexHuKK OyneT IHHOHSTHO, UTO
Ipyras HOCJAedOBaTeJIbHOCTEL XUMHMUECKMX  peakliMlii, I[HoKaz3aHHass Ha

cxeMax HMXe, MOXeT Takxe o06eCHeurMBaTE B pPe3yJbTaTe HeoOXOOMMOe
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coenmuHeHne ¢opmyJiel (I).

CnenmajamucTy B IHaHHOM obJjlacTu TexXHuKK OyneT I[HOHSATHO, UTO
IPOMEXYTOUHRE COeNMHEHMSI M KOHEUHEe COeIMHEHMS, I[IOKasaHHBE Ha
cxemax HIDKE , MOXHO I OINOJIHUTEJILHO OYVHKIIMOHAJIMBUPOBATE B
COOTBETCTBMUIM CO cHocobami, XOPOIIO M3BECTHEMM CHEIMaJIMCTY B
IaHHOV obJjlacTu TeXHUKHK. I[pOMEeXyTOUHBE COeIMHEHMSI U COeIMHEeHUS,
OnNMCcCaHHBIE B JAHHOM JOKYMEHTE, MOXHO BRIIEJSTHL B CBOOOILHOIN QopMme
MM B BHUIE COJIMA.

CXEMA 1

B weJsowm, coeImMHeHne bopMyJIEL (1), roe BCe IIepeMeHHEBEe
omnpenejieHEl B COOTBETCTBMM C OOBEMOM HacTOAmMeIro u3o0bpeTeHuUd,
MOXHO IIOJIydaThk B COOTBETCTBUM CO CJeOyllel cxeMoM peakumum 1. Ha
cxemMe 1 LG 1mpencraBygeT coboM yxomdmyl IpyHOny, Takyio Kak,
HallpuMep, TajloreH. Bce OCTaJIbHEE [IepeMeHHEEe Ha cxeMme 1
omnpenejieHE B COOTBETCTBUM C ODBEMOM HAaCTOAMETO M300peTeHM.

Ha cxeme 1 IIPMMEHEHE CcJleoyKlyre YCIJIIOBMA pPeaKIVM:

e
s | N"/"l\sf 0

1: mpu nomxondmel TeMmIepaType, TakoM Kak, HalpuMmep, IIpu
KOMHaTHOM  TeMIepaType, B IPUCYTCTBUM TIOIOXOOAMETO OCHOBaHMA,
TakKoT O KakK, HalpuMep, OV 30IIPONINIIS TUIIaM/H, B MIOOXOOAMeM
pacTBOopUTeJie, TaKOM Kak, HalpuMep, alleTOHUTPWUII.

CXEMA 2

B kadvecTBe aJIbTEPHATHMBE, COeIMHeHMHA OGopMyJiEl (1), TIOe BcCe
[IEPEMEHHEE  OIpeleJIeHH B COOTBETCTBUMM C OOBEMOM HaCTOAMETO
n306peTeHrsa, MOXHO IIOJIydaTh B COOTBETCTBMM CO CJelyllel CcxeMou
peakuuu 2. Ha cxeme 2 Y! mpepcTaBigeT coBoM BONOPOL B COeOUMHEHMAX
dopmysiel (IV'), (IV") u (Ib), u Y'? uMeeT Takoe Xe 3HaueHUE, UTO U
Y!, omopenmesieHHHII B OOBeMe HaCTOAMEI'0 MU300peTeHMHA, 3a MUCKIIoUeHMeM
BOIOpOIa B CoelIMHeHMAx ¢opmyJsiel (VI), (VI') m (Ia), m Bce nOpyTrue
[IEPEMEHHEE  OIpPeIeJIeHH B COOTBETCTBUMM C OOBEMOM HaCTOAMETO

n300peTeHuA.
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Ha cxeme 2 IIPMMEHEHEI Clleylre YCIJIOBMA pPeaKLIMIM:

yE L& ‘a¥s L
o yta o . Yf\ R
" . Y
\‘:,;—« Yf(:m " K:\ - e
& ~J_m\/:a & —~fLyr . N
N . yin o " . ]! /\ ey - . .
7 3 R 7 SN
Rt g 2 Néj\Rz \—< | 1 (18}
o 0 5 e
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v
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(V) R S — K4<jfw
S P Nz (D)
. vy
1: 1nyreM poGaBJjleHMs peaKTuBa [pHHBApPa K  KeTOHY IpH
NOOXONAmeEe TeMIepaType, TaKoX Kak, HalpmMep, HOpu -78°C, B

IonxondmeM pacTBOpUTeJie, TaKOM Kak, Halpumep, TeTparunpodbypaH
(THF) ;

2: TyTeM IpeBpalleHrd TIUIPOKCUJIBHOTO OparMeHTa B YXOOAMYI
TpyNly, TakKyln Kak, HalpuMep, MesujaT, WM C IIPpUMEeHEeHMeM peaKLUu
MuityHo®y, IIOCPeICTBOM CIIOCOO0OB, WM3BECTHHX CIHelaJlMCTy B OaHHOU
oBJIaCTU TEeXHUKU;

3: OpM T[OOOXOOAMMX YCJIOBMAX pPeaklMM, TakMx KakK, HalpuMep,
YCJIOBUA @OJIA HYKIJIeOQMJILHOTO 3aMelleHMs, I[IyTeM B3aMMOIpeBpalleHUI
INIOOXOOAMMX  QYHKLUMOHAJIBHEIX TPYIII C MCIOJBb30BaHMEM pealeHTOB,
KOTOpHEe JMOO HABJIATCA KOMMEPUECKM OOCTYIMHBEMM, JMOO MX MOXHO
I0JIy4daTh I[IOCPelICTBOM CIIOCODOB, M3BECTHHX CIeluMaJMCcTy B HOaHHOMU
oBJlacTM TexXHUKM, C IOJIyUdeHMeM coeOuHeHmd ¢opMyJsl (1), oDme Yi@
UMEeT Takoe Xe 3HaudeHMe, UTo M Y!, 3a MCKIIOUEHUEM BOINOPpOLa;

4: OpM TOOXOIOAMMX YCIJIOBMAX -IOJIS BOCCTAHOBJIEHMS, TaKMX Kak,
HamopuMep, C OpuMeHeHmeM NaBH,;, B moaxondmeM pacTBOPUTEJIE, TaKOM
Kak CIOUPT, OPpKM HOIOXOIAmel TeMllepaType.

CXEMA 3

B kauvecTBe aJIbTEPHATHMBE, COeIVMHeHMd OGOpMyJiHl (1), T©TIme Bce
[IEPEMEHHEE  OIpeleJIeHH B COOTBETCTBUMM C OOBEMOM HaCTOAMETO
n306peTeHrsa, MOXHO IIOJIydaThk B COOTBETCTBMM CO CJelyllel CcxeMon
peakuum 3. Ha cxeMme 3 Y! mpenmcramigeT coBoi BOOOPOL B COeIMHEHUM
bOPMY JIEL (1d), u Y% uMeeT Takoe Ke 3HadeHNe, yro wm Y!,

OHpe,JIeJ'IeHHBIﬁ B 0OO0BeMe HacTodAmero mM300peTeHusd, 3a MCKRIIKYeHMeEM
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BOmOpOOa B coemuHeHmyr o¢opmyJin (Ic), -L-R® mpemcraejigeT cobom —
N (RB)-R3, —-N(RB)-CRIBRIEE-R3 pym

—N (RB) —CHR!®-CHRZ2E-R3, KaK oOIpenejleHO B (b), wm -L-R3
ompegmesied B (c) wimu (d), B OaHHOM IOOKYMEHTe Has3HBaeMull —NQ-L2-R3,
M Bce OpyTue IIepeMeHHBe OoIpeleJIeHE B COOTBETCTBUM C O0OBLeMoM
HacToAmero m300peTeHUdA. ByOmeT OUeBMIOHO, YTO Q HOpeXIcCTaBJfAeT cobon
RE, R® mymm RP cooTBeTCTBeHHO, M L% mOpelcTaBjigdeT co0OM OCTaJIbHYIO
YyacThb olpenejieHud L, kKpome —-NQ-—.

Ha cxeme 3 IIPMMEHEHEL Cclleyilre YCIJIIOBMA PeaKLUIM:

Yo, ool k-
2 N\ M s.R

Yo < %
ek
L
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; R
N Y
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\ /SI 1, \A &N Y
| R &
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1: npu nomxondumel TemIeparType, HamopuMmep 80°C, B NOOXOmAleM

pacTBOpUTeJie, TakOoM KakK BTaHOJ;

2: IpM ODOOXOOAMMX YCJOBMAX pPeaklUUM IIYTeM B3alMMOIIpeBpalleHMs
IoOXomammx (QYHKUMOHAJBHEX TPYIIN ¢ DOOXOIANMUM JIMTUMOPTaHUYeCKUM
peareHToM (yta—T1.i) UM  peareHToOM I['pPUHBApPa (Yta-Mg-raJsiores),
KOTOpHEe JMOO HABJIATCA KOMMEPUECKM OOCTYIHBEMM, JMOO MX MOXHO
IoJIydaTh I[IOCPelICTBOM CIIOCODOB, M3BECTHHX CIeluMaJMUMcTy B HOaHHOMU
oBJlacTM TexXHUKM, C IOJIyUdeHMeM coeOuHeHmd ¢opMyJsl (1), oDme Yi@
UMEeeT Takoe Xe 3HadeHMe, UTo M Y!, 3a MCKIOUEHUEM BOINOPpOLa;

3: npu nonxondamen TeMIIepaType, HalprMep, KOMHAaTHOM
TeMIIepaType, B I[IPUCYTCTBMM I[IOOXOOAMETO BOCCTAHOBUTEJIS, TaKOTO
Kak, Hanpumep, NaBH(OAc);, B MNOIXOOANMEM pacTBOpPUTEJIe, TaKOM Kak
STaHOJI; C IIOJIydeHUEM coeIMHeHusa oGopMyJsiel (I), Ime Y! mpemcTaBiideT
cobo¥ BOOOPOL.

CXEMA 3B

B xauecTBe aJlbTEePHATUBH, COeOMHEeHMS QOpMyJH (1), Tnoe

L* npepmcraBsiger cobolt Ci,alsIkuil, Heobg3aTelJIbHO 3SaMelleHHLN

R2B,'
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LPl mpemcraBsigeT co6oi  CoaJIKMII, HeoBg3aTelIbHO 3SaMelleHHEN
R2B,'

R32 BHOpPaH "3 Het? VI 7-10-uJIeHHOM HaCHIMeHHOM
CIIUPOLUUKINUECKOMW CUCTEMEH;

RE&  pL®paH M3 TPYINOH, COCTOAmMEeM u3 Bomopoma; Co saJIkuia,
HeoOdg3aTeJIbHO 3aMelleHHOT'O 3aMeCTUTeJIEM, BHOPaHHBM W3 TPYIIIH,
cocroAmen w3 oTopa, OdeHmya u —-CN; u CizaJkuja, 3aMelleHHOTO
3aMeCcTUTeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmein m3 —ORY™ 1 —NR?PRZPb;

MOXHO IIOJIyYaThb B COOTBETCTBUM CO cxeMolu 3B.

Bce @mpyrue IIepeMeHHHE OIpenejieHH B COOTBETCTBUMM C OOBEMOM
HacToAmero wm30o0peTeHMsa. CHeumMaJMcTy B HOaHHOM 006JacTM TexXHUKU
6yoeT IMOHATHO, 4YTO B cJjydae, eciau RP® mpemcraBigeT co®ol BOIOPOIL,

HeKOTOPHEE peaKIMM CXEMEI 3B MOXHO MCKJIIOUUTH .
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1: npn IOAXOOAmen TeMIIepaType, HAIPUMED, KOMEATHOMN

TeMIlepaType, B I[NOOXOIOANleM pacTBOPUTEJIe, TakKoM Kak 5nTaHoJ, THEF,
nuxjiopaTaH (DCE), ¢ ykcycHOM kucjoTom (AcOH) wuiau ez Hee.

2 ® 3: Opu T[OOOXOOAMNEN TeMIepaType, HalpuMep, KOMHaTHOM
TeMllepaType, B IIPUCYTCTBUM IMIOOXONOAMETO BOCCTAHOBUTEJISA, TakKoTo
Kak, Hanpumep, NaBH(OAc);, B NOIXOOAmMEM pacTBOpPUTEJIe, TaKOM Kak

sTanHoJl, THF, DCE, c VyKCycHOM kKucJjoTom (AcOH) wmim ©0e3 Hee, C
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oJIydyeHreM coenuHeHus ¢opMyJisl (1), r©mme Y! mpenmcraBigeT coBoit
BOOOPOL.

ChnelMaJIMCTy B HOaHHOM 0OJIacTU TexXHUKM OyIeT IIOHATHO, UTO IIpHU
[IOJIYUEeHVM COeOMHeHUM IIOopAaIok cTaiui 1 M 2 MOXHO MeHATHL CO
cramuer 3 M UTO, HaIpuMep, IJA HoJyuyeHusa coenmHeHuyr (If) peareHT

((XXIV) MOXHO MCIIOJIB30BaTh OO peaTleHTa (XXII).

CXEMA 4
[[poMeXyTOUHEE COeIMHeHMs GopMyJiH (IV) MOXHO IIOJIyYaThk B
Q/A
,,,,\fo
CcCoOoTBeTCTBMM CO Cnenymmeﬁ cxXeMom peakKumm 4, roe K rnpeoncraBjAdaeT
cobom IIOOX O ANTYI0 3alMUTHYIO TPYIINY, TakKyio Kak, HanpuMep,

alleTalslbHad 3alliMTHaAd TpYyIllla, W BCe »OpyIure IIepeMeHHEe OIIpeleJIeHEl B
COOTBETCTBUM C OOBEMOM HaCTOAWETO MBO@peTeHMﬂ.

Ha cxeMe 4 [IPUMEHEeHH cienywommue YCJIOBUSA peaxkumn

)
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1: npm nDomxonAmeN TeMIepaType, TaKoW Kak, HallpuMep, IIpu
80°C, B NPUCYTCTBUM MNOAXOOANErO OCHOBaHMSA, TaKOTO Kak, HalpuMmep,
OUU3OIIPOTNINIIS TUJIaMUH, B IIOOXOOAmMEM pPacTBOPUTEIE, TakoM  Kak,
HalpyuMep, W3O0IPOIaHOJ.

2: IpV HNOOXONAMMX YCJOBUAX pPeakKUWY OJIS PaclellJIeHUd 3alyTHOM’
TPYIIE, Takyux Kak, HadpuMep, B [IPUCYTCTBUM KUCIJIOTH, TaKOM Kak
XJIOPUCTOBONOPOIHA A KMcJjoTa, npu HaTpeBaHUU c oBpaTHEM
XOJIOOWJIBHUKOM.

B kauecTBe alJbTEPHATHBEH, [IPOMEXYTOUHHE COelIMHeHUI OGOPMYJIIE

(IX), KOTOPHE 3alMIeHH WJIM He 3alMIeHHE, MOI'yT OHTH KOMMEPUECKU

OOCTYIIHBEIMHA .
CxeMma 4B
B KadecTBe aJlb TEPHATURH, OOTIIOJIHUT&JIL HEE [IPOMEXY TOUHEIE
CoenMHEeHUI  (QOPMYJIE (IV) MOXHO TIIOJIydaTb B COOTBETCTBUM CO

crlenyoimey cxeMoM peakluu 4B.

Ha cxeme 4B npuMMeHEHH CJIedyllMe YCJIOBMS PeaKLUM:
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H {00

1: mOpu [DomxondmeM TeMIepaType, TakKoM Kak, HalpuMmep, IIpu
80°C, B HOPUCYTCTBMU IMNOOXONAMEIO OCHOBaHMA, TakKoI'O Kak, HallpuMep,
OUMBOIIPONINIIS TUIIaM/H, B nomxondimeM  pacTBOpUTedie, TaxkoM Kak,
HallpumMep, M30MIPOIIaHO.

Cxema 4C

[lpoMeXyTOUHEIEe CcoelMHeHMd ©O¢opMyJiel (XXI) MOXHO IIoJlydaTb B
COOTBETCTBUM CO CJeOyKlel CcxeMoM peakuuu 4b.
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1l: npu nomoxondmey TemrepaType, TaKoOW Kak, Halpumep, IIpu
80°C, B HOPUCYTCTBMU IMIOOXOINANEI'O0 OCHOBaHMA, TakKoI'O Kak, HallpuMep,
OV 3OIIPONNUIIS TUIIAMHUH, B IOOXOIOAMEeM pPacTBOPUTEIIE, TakoM Kak,
HanpuMep, M30NOpolaHoJ. lloaxomamer PG (3amMTHOM Tpynnou) OJjs
cCoeIMHEeHus (XXV) aBJIgeTCHd, Taxkasga Kak, HalpruMep, TDEeT—
OYTUIJIOKCUKAPOOHNUII .

2: TpKU HOIOXOOANMX YCJIOBUAX PeaKUuM IJIS pPacllellJIeHUMsS 3BallMTHOM
TPYIIIE, TakKMx Kak, HalpuMep, B IIPUCYTCTBUM KMCJIOTH, TakKoM Kak
XJIOPUCTOBOOOPOOHASA KMCJIOTa WM TPpUOTOPYKCYCHas KUCJIOoTa, npu
KOMHAaTHOM TeMIlepaType.

Cxema b

[lpoMeXyTOUHEIE cCcoelIrHeHMsa o¢opMyJiel (III) MOXHO TIIoJydaThk B
COOTBETCTBMU CO CJeOybllel cxeMol peakuuu 5, rme Y! mnpemcrabBigeT
coBoil BOHOPOI B coeIMHeHUM O¢opMyJiel (IIIb), m Y'® uMeeT Takoe Xe
3HaueHMue, UYTO M Y!, ONpemesieHHE B oOObLeMe HacToAleIro M300peTeHud,
3a MCKJOUEHMEM Bomopoma B coemMHeHMM oO¢opmysel  (IIIa), -L-R3
npencrasiageT coboim —N (RB)-R3, —-N(RB)-CR'BRIEE-R® pm

—N (RB) —-CHR!®-CHRZ2E-R3, KaK oOIpemejleHO B (b), wm —-L-R3

ompegmesied B (¢) mim (d), B HaHHOM OOKyMeHTe Has3EBaeMell —NQ-L3-R3
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mwim —-NH-12-R3, um Bce OIpyTMe IIepPeMeHHEEe OlpeleJieHEl B COOTBETCTBUU
C OOBLEMOM HaCTOAmMETO M300peTeHUd.

Ha cxeme 5 IIPMMEHEHEl Clleylre YCIJIOBMA pPeaKLMIM:
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1: mpu nomxomdmei TemaeparType, HanpuMep 80°C, B HOOXOLAIEM
pacrTBOopUTeJie, TaKOM KaK BTaHOJ;

2: IpY HDOOXOIOANMX YCJIOBMAX peakKUuM I[IyTeM B3aMMOIIpeBpalleHMs
IOAXOOAMMX (QYHKUMOHAJBHEX TPYIIN C DOOXOISMMM JIMTUMOPTaHMYeCKUM
peareHToOM (Yta-TLi) Wi  peareHToM I'pUHBApPAa (Yta-Mg-raJjioreH) ,
KOTOpPHEe JMOO [ABJAITCA KOMMEPUECKM HOOCTYIIHEMM, JIMOO WMX MOXHO
IoJIyuyaTh TIIOCPEeICTBOM CIOCODOB, M3BECTHHX CIeUMaJIuCTy B HOaHHOM
0BJIacTM TEexXHUKM, C IIOJIydeHMEeM coeluHeHMa ¢opmyJiel (XIII), rme Y!8
UMeeT TaKoe Xe 3HadueHre, UTo M Y!, 3a MUCKIOUEeHMEeM BOIOpOoLa;

3: nopu IIOOXOOAlen TeMIIepaType, HalpuMep, KOMHaTHOM
TeMIIepaType, B I[IPUCYTCTBMM I[IOOXOIOAMEIO BOCCTAHOBUTEJIS, TaKOTO
Kak, Hanpumep, NaBH(OAcC);, B OOIXOOAmMEM pacTBOpUTeJe, TaKOM Kak
2TaHoOJI, c [IoJIydeHreM cCoeIMHEeHMS bopPMyJIEL (XIV), rme i
opencraBJjgeT coOoM BOIOOPOI;

4: mpu HOOXOoOAmel TeMIepaType, TaKol kKak, Hanpumep, oT 0°C
0O KOMHATHOM TeMIepaTypPH, OIPY HaJUUUKM [IOOXOOAMUX YCJIIOBUNM MOJIA
pacienjeHmns, TaKMX KakK, HalpuMep, KMCJIOTa, Takas Kak
XJIOPUMCTOBONOPONHASA KMCJIOTa B IIOOXOLOANEM pPacCTBOPUTEJIe, TakKoM Kak
alleTOHUTPUII, ecJM PG nperncTaBligeT codol TpeT-O0yTUJIOKCUKAPOOHWUII.

B KauecTBe aJIbTEPHATUBH, I[IPOMEXYTOUHHE COeIVMHEeHUd (QOPMYJIIH
(ITI) MOTyT OHTHB KOMMEPUECKM OOCTYITHBIMU .

CXEMA 5B

B KauecTBe aJlb TEPHATURH, OOTIIOJIHUT &JIL HEE [IPOMEXY TOUHEIE
coenmHeHusa ¢opMyJiH (I11), HasEBaeMbHe B IaHHOM IOOoKyMeHTe (IIIc) wm
(IIId), MOXHO IIOJyYaThb B COOTBETCTBUM CO CJeIVIIel CXeMOM

peakumu 5S5b. Ha cxeme 5b Y! nmpencraeigerT coBolf  BONOPOL B



65

coemmHeHMax oGopmyJsiel (IIId), (XIX) m (XX), m Y'® mMMeeT Takoe Xe
3HayeHre, 4uTO U Y!, ONpemesieHHHM B O0OBeMe HaCTOAMero M300peTeHusd,
3a MCKJIYEHMEM BOJIOopolla B COeIVMHeHMAX O¢QopMyJiel (IIIc), (XV),
(XVI) u (XVII), n BCE opyrue [IepeMeHHEE orpeneJieHE B
COOTBETCTBMM C OOBEMOM HaCTOAWEeI'0 MU300peTeHUd.

Ha cxeme bL5b mnpuMMeHeHH CJeOypolMe YCIJIOBUS pPeaKLUM:

. Y Y‘a . Y'f Yzﬁ
0 o ’(V) ¥ \’GH ¥e §G ¥2 gt e Lag?
YE t Y3 3 & C 3
 A— ﬂ ) Y Y
t?é;ﬁ 1 N;f > N 3 w;% 5 y
i oo %S vy P pevy fo oo me)
\4\\ ¥ ,?\OH v?<—< te ¥2 b v “N‘W‘/’L\ﬂf‘
R \;}f . ¥ N (i;}ﬁ
tn« 2 N 3 ij 5 ﬁ
1: nyreMm po0aBJIeHMA peaKTuBa [PUHbLSpa K  KETOHY IIpu
nomxomdmelt TeMoepaType, TakKoM Kak, HaopuMmep, Iopu -78°C, B

nonxondueM pacTBOpUTeJle, TaKOM Kak, Hamnpumep, THE;

2: TyTeM IpeBpalleHVd TIUIPOKCUJIBHOTO OparMeHTa B YXOIAMYI
TpyNly, TakKyln Kak, HallpuMep, MeswujaT, WM C I[IpUMEeHEeHMeM peaKLUu
MuuyHo®y, IIOCPeICTBOM CIOCOB0B, WM3BECTHHX CIelUMaJlMCTy B IaHHOM
oBJIaCTU TEeXHUKMN;

3: OpM T[OOOXOOAMMX YCJIOBMAX peakluMM, TakMx KakK, HalpuMep,
YCJIOBUA @OJA HYKIJIeOQOMJILHOTO 3aMelleHMs, IIyTeM B3aMMOIIpeBpalleHnd
INOOXOOAMMX  QYHKLUMOHAJIBHEIX TPYII C MCIOJBb30BaHMEM pPealeHTOB,
KOTOpHEe JMOO HABJIARTCA KOMMEPUECKM OOCTYIHEMM, JMOO WMX MOXHO
IoJIydaTh IIOCPelICTBOM CIIOCODOB, M3BECTHHX CIeluMaJMCcTy B HOaHHOMU
oBJlaCTM TexXHMKU, C IOJIydeHMeM CcoemuHeHud OGopMyJel (XVII), 1pme Y!@
UMEeT TaKoe Xe 3HaueHMre, 4UTOo M Y!', 3a MCKIOYEeHMEM BONOpONa, WM
coenmMHeHUs QOpMyJIH (XX) ;

4: OpM TOOXOIOAMMX YCIJIOBMAX IJIS BOCCTAHOBJIEHMS, TaKMX Kak,
HamopuMep, C OpuMeHeHmeM NaBH,, B moaxondmeM pacTBOPUTEJIE, TaKOM
KakK CIOUPT, OPpKM INOIOXOINAmeN TeMlepaType;

5: mpM HOOOXOOANEN TeMIepaType, TaKol kKak, Hanpumep, oT 0°C
0O KOMHATHOM TeMIepaTypPH, IOIPYM HaAJUUUKM [IOOXOOAMUX YCJIOBUM MOJIA
pacienjeHmns, TaKMX KakK, HalpuMep, KMCJIOTa, TaxKas KakK
XJIOPUMCTOBONOPONHAA KMCJOTa B IIOOXOLOANEM PacCTBOPUTEJIe, TakKoM Kak

alleTOHUTPWII, ecyu PG mpencTaBiigeT COBOM TpeT—-0yTUIIOKCUKAPOOHNII.
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B kauecTBe allbTepPHATHUBE, I[IPOMEXYyTOUHHE COeIMHeHUA GOPMYJIIH
(ITIc) m (IITId) MOTyT OHTB KOMMEPUECKM IOCTYIIHEMU .

CXEMA ©

[IpOMeXyTOUHEHE CoelMHeHus ¢opMyJiel (II), rme R? mpencraBiisger
coboM MeTuJI, MOXHO IIOJIydaThb B COOTBETCTBUM CO CJIeIyiiley CcXeMou
peakuuu 6, rTOoe LG mOpencTaBageT CoOOM MOOXONOAMYKD YXOOAMNYD TPYIIY,
TaKyln Kak, HalIpuMep, TaJIoTeH WIM MeTaHCYJbOOHMIJI. BcCce ocCcTajibHEE
[IEPEMEHHHE Ha CXeMe 6 OIpeleJIeHE B COOTBETCTBUM C OOBEMOM
HaCTOAmWEeT0 M300peTeHudg.

Ha cxeme 6 IIPMMEHEHEL Cclleylre YCIJIIOBMA pPeaKLMM:

s o 4 o]
R R | OH R LG
A NH \\</ NH A [
\S / 2 T;n- . / 2 —2—>- \\‘(T;\N T \%[//ém
NH DT s s—4{
%\ A N /!\CH ”YN//’L\ "
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1: Ipn HOJIXOJIFIH.LGIZ TeMIliepaTtType, TakKom Kak, HallprMep,
TeMIlepaTypa oBpasoBaHmUsa dbITe TMEL, B IPUCYTCTBUMU VKCYCHOTO

aHTmgproa u IIooxXooAmero OCHOBaHMA, TakKoIo Kak, HallprMep,

TprMe TUJIaMVH , B IogxopmAdmeM pacTBoOopuTelle, TaxKkoM Kak, HallprMep,

TOJIYOJI,;

2 I1pm IIOOXOOAlen TeMIlepaType, Takom Kak, HaliprmMmep,
TeMIliepaTypa O@paBOBaHMFI @J’IeI‘LABI, B IIPUCYTCTBUU IIOOXOooAmeIro
OCHOBaHMA, TaKOoI'o Kak TMOPOKCHI rajJjmn4ga, B IIOOXOoOAmeM

pacTBoOpuUTeJle, TakKoM Kak, HallpuMep, DTaHOJ;

3: OpM NOOXOOAMMX YCJOBUAX peakKUMM IJsS o0pa30BaHMA yxXoIdmen
TPYIIIIH, TakoM  Kak, HallpuMep, XJIOP, HallpuMep, [IOCpPenCcTBOM
IpoBeleHUs pearkumm C TpuUxXJIOpMOOM  docdopa npu IOOXONAmMeN
TeMrepaType, Takoli kak mpu 110°C.

B kKauecTBe aJIbTEPHATHUBEH, IIPOMEeXYTOUHHE COeIVHEHUA OGOPMYyJIEL
(IT) MOTYyT OBTH KOMMEPUECKM HOOCTYIIHBEIMU .

Cienyer I[IOHVMAaTh, 4uTo ecmn VIMEKTC COOTBETCTBYyKIINE
OYHKUMOHAJIEHEIE TDPYINE, COeOIMHEHUVS Pa3JIMYHEX QOPMYJI WM KaKue-—
JINOO IIPOMeXyTOUHEE COeIVMHEHMHA, MCIOJb3yeMue JIAg WX I[IOJIYYeHUd,
MOXHO  HOOIOJIHMTEJIEHO  OepMBaTU3MPOBaTE C  I[IOMOIMBI  OOHOIO  WJIM
HeCKOJIbBKMX CTaHIapTHEIX CIOCOOOB CHMHTe3a C I[IpMMEeHeHMeM peakKluun
KOHIOeHCcaluu, 3aMelleHn s, OKMCJIEHNS, BOCCTAHOBJIEHM A W

pacmellJIeHIA . OnpeneJjieHHEE IIOOXOIOEL OTHOCHTEJIBEHO SaMelleHM A
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BKJIOUAT TPaOUUMOHHEE IIPOLEenypH  aJKUIMPOBaHUA, APUIMPOBAHUA,
TreTepoapuIMpOBaHmL, aluMJINPOBaHUSL, CyJIbOOHUIIMPOBAHMSA,
TaJIOTEeHVMPORBAaHMA, HUTPOBaAHMA, QOPMMIIMPOBAHMA M COUeTaHMA.

CoenmHeHMSA bopMyJIEL (1) MOXHO CUHTE3UPOBATE B BUIE
paleMMuecKnux CMecel D2HaHTUMOMEPOB, KOTOPHE MOXHO OTIOEeJMTH IPYyID OT
opyra, CJenysd M3BECTHEIM M3 YPOBHS TEeXHUKM [IpOoLelypaM pas3neJIeHUd.
PaueMnueckme coenuHeHua GopMyJiel (1), comepxXxamye OCHOBHHM aTOM
asoTa, MOXHO IIpeBRpallaTk B COOTBETCTByKIMEe OQOPME OMaCTEpPEeOMEPHEX
CoJIeEM IIOCPEeICTBOM pPeaKLUMM C I[IOOXOOAMeN XUPpaJIbHOM  KUCJIOTOM.
YKazaHHEEe (QOPMEI OIMAaCTEePEeOMEPHHIX COJIeM 3aTeM paslesigioT, HalpuMep,
C [IOMOIIBIO CeJIEKTUBHOM NI bpaKLUMOHHOM KpUCTallJIn3alnn, a
SHAHTMOMEPH BHIOEJIAIT OTTyIa C I[IOMOMBI meJiouM. AJIbTepHAaTUMBHEM
crioco® pasmesyleHMs SHAHTHMOMEPHHEX (GOPM coedOMHeHUM odopmyJsl (1)
BKJIOUAET KUIOIKOCTHYIO XpoMaToIpaduo c IpYMEeHeHMeM  XUpaJibHOM
HenoIBMXHOM $azbl. YKa3aHHHE UNCTHE CTEepeoxXUMMMUECKUM W3OMEpPHHEe
bopMeL TakKxe MOXHO IoJjiyyaThb nu3 COOTBETCTBYIIIMX UM CTEX
CTEPEOXMMUUECKM M3OMEPHEX (QOPM COOTBETCTBYIINMX MCXOIHEX BelleCTB
IpM YyCJIOBUM, UTO peakKUMd IpoTeKaeT CTepeocCHeludruuecKu.

[Ipy TIIOJIYUEeHUM COeIMHEHMM II0 HacTodmeMy MK300peTeHMId MOXEeT
OHTL HeOOXOIMMEM ofeclleueHMe SallMThH yIaJIeHHOV (QYHKIMOHAJILHOM
TPYHONH (HaopuUMep, [OIepPBUUHOTO WJIM BTOPUYHOTO aMMHa) [IPOMEXYTOUHEBIX
COeIMHEeHUN . [ToTpeBHOCTHL B oBecrieueHun TakKom 3alMTEL OymeT
M3MEeHATLCS B BaBUCUMOCTM OT IIPUPOIOH OTIeJILHOM (OYHKIMOHAJLHOM
TPYOIE ¥ OT VYCJOBMM CIOCODOB IOJIyueHMS. IloOxXomsamue  aMUMHO—
3allMTHEe Tpynns (NH-PG) BrIoUanT aleTui, TpudbTopalleTull, TpeT—
Oy TOKCHUKaAPDOOHMIT (Boc), OeH3UIIOKCUKapPOOHMII (CBz) " 9-
biyopeHUIMe TMIIeHOKCUKapOoHmJI (Fmoc) . Heo®xXoOMMOCTL TaKOM 3allMTH
JIeTKO OIpelesJMT CclelMaJMCT B IOaHHOM o8JlacTu TexXHMKM. [IJIg ofmero
OTIMCaHMsa 3allMTHEIX TPYIN M MX OpuMeHeHMsa cM. T. W. Greene and P.
G. M. Wuts, Protective Groups in Organic Synthesis, 4th ed.,
Wiley, Hoboken, New Jersey, 2007.

dapmMakoJIOIMd

Bruto oOHapyXeHO, UYTO COEeIMHEHMS II0 HacCTOoAmeMy WM300peTeHU
BJIOKUPYIOT B3aMMOOeMCTBMEe MeHMHa ¢ OejgkaMy MLL ¥ OHKOT'€HHBIMMU
feJikaMM CJIMAHMS Ha OCcHoBe MLL. CilemoBaTeJIbHO, COeIIVMHEeHNd B

COOTBEeTCTBMMA C HaCTOAIIMM MBO@peTeHMeM 12 (]_)apMaLLeBTMT{eCKMe
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KOMIIO3ULIUM, COIepXalle OaHHEEe COeOMHEeHMVSI, MOTYyT OBTL IIPUTOIHBEMA
oJisa JleueHusa VI npenyrnpexneHms, B YaCTHOCTHU JleueHus,
3aboJieBaHUM, TaKMxX KaK pak, MHUeJIOOMUCIJIaCTUUYeCKuM cuHIpoM (MDS) wu
ouabder.

B YacTHOCTH, COeIOVHEeHU A B COOTBETCTBUMA C HaCTO AIUM
n300peTeHVeM ¥ (papMalleBTUUeCKMEe KOMIIOSUIMM Ha M¥MX OCHOBE MOTYT
OBITH IPUTOOHEMA B JIeUeHUn I npenyrnpexneHnm paka. B
COOTBETCTEMM C OIOHMM BapMaHTOM OCYMEeCTRBJIeHMI BMIOE paka, OJA
KOTOPHIX JieueHMe C IIOMOUBK MHIUMOUTOPOB MeHMH-MLL [0 HacTodlleMy
n300peTeHn0 MOXeT OHTh IleJiecooOpasHBM, BKJIOUALT BUIH JeWKo3a,
MU EeJIOMY ZNRZN pak, IpenCcTaBJISOMIUI cobon COJIMIOHYIO OIIyXOJIb
(HanpuMep, pak IIpeacTaTeJIbHOM XeJjle3H, pakK JeI'KoT'o, PakK MOJIOUHOMU
XKeJIesH, pak IIOMXeJIYIOOUHOM XeJie3H, PakK TOJICTOM KUIKM, pak IIeueHH,
MeJlaHOMYy M 1JmobJjacToMy M T. o.). B HeKOTOpHX BapMaHTax
OCymMEeCTBJIEHMS BUIOH JelMKko3a BKJIOUAT BUIOE OCTPOTO JeMKo3a, BUIH
XPOHUUECKOTO Jenkosa, BUIOEL MUEeJIOMITHOTO Jenkosa, BU OB
MMEeJIOTEeHHOT'O Jerkos3a, BUIOEL JIMMOoBIJIaCTHOTO Jenkosa, BU OB
JIMMOOLMTAPHOTO JelKo3a, BUILH OCTPOTO MMEJIOTeHHOT'O Jelkosza (AML),
BUIOE XPOHMUECKOTO MMeJIOTeHHOTO JIeMKo3a (CML) , BMIOE OCTPROTO
auMbpobisacTHOTO Jiemkosa (ALL), BMIOE XPOHMUECKOTO JUMMOOLMTAPHOTO
Jevkosza (CLL), BuIOH T-KJIETOUHOTO OpoJmuMboLMTapHOTO Jerkoza (T-
PLL), JIeMKO3 nus OOJIBLIMX TPaHYJIAPHEX JIMMPOLIUTOR,
BOJIOCATOKJIETOUHEM JieVko3 (HCL), BUIH JleVKo3a C IepecTpoMkou MLIL,
BUIOEL JemnKo3a, acCoUUMPOBaHHLEE C MLL-PTD, BUIOEL JemKo3a C
aMIIMOUKalLMen MLL, BUIOEL MLL-IIOJIOXUTEJILHOT O JIeKo3a, BUIOEL
JleKo3a, xXapaKTepusyomuecsd IOpodMIISMM SKCIPecCUurM TeHoB HOX/MEISI
M T. I.

CiiemoBaTeJILHO, HacTodllee nsobpeTeHne OTHOCUTCH K
coenMHeHMAM OQopMyJiEl (1), MX TayToMepaM UM CTepPeOM30MEPHEM (QopMaM,
a TakKXe K UuX dpapMalleBTUUECKM IIPUEeMIIEMEIM COJISM ¥ COJibBaTaM OJid
IpYMeHeHM S B KauecCcTBe JIEKapCTBEHHOTO IperaparTa.

HacTosmee n300peTeHne Takxe OTHOCUTCHA K NIPUMEeHEHUIO
coemIvHeHUsa QOpMyJIHL (I), eTro TayToMepa WM CTepeoM30OMepHOM OGOPMH,
WiIM ero dapMaleBTHUUECKM IIpHeMJIeMOM CcOoJM WJIM CcoJibBaTa, JZNEZN
bapMalleBTHUUECKOM KOMIIO 3ULIUU B COOTBETCTBUNA C HaCTO AIUM

n300peTeHreM IJIS M3TOTORJIEHUA JIEKAPCTBEHHOTO IIpelapaTa.
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HacTosamee wm300peTeHMe TakXe OTHOCUTCH K COEIVMHEHMD OQOPMYJIE

(1), ero TayTOMEpY MM  CTepeoM30MepHOV  dopMe, I  eTro
bapMalleBTUUECKH IpUeMJIeMOM CoJn NI CcoJILBaTY, NI K
bapMalleBTUUECKOM’ KOMIIO 3ULIUA B COOTBETCTBUA c HaCTO MMM
nsobpeTeHneM o1 IpUMEeHEeHN B JIeUeHUN, npenynpexieHun,

YMEHBIIEHUM MHTEHCUBHOCTM, KOHTpPOJIe WM CHMKEeHMM pPHUCKa pas3BUTUL
HapymeHulM, acCOLUMMPOBAHHHX C B3auMMOIEVCTBMEeM MeHMHa C ©OeJKaMu
MLL n OHKOT'€HHEMU OeJikaMu CIIMAHNA Ha OCHOBe MLL, Y
MIIeKoIMTaKnmero, B TOM uucie N yeJIOBeKa, JleueHue WJIn
openynpexneHre KOTOPHX 3aBUCUT OT OJIOKMPOBAHMA B3aMMOIOEMCTBUA
MeHMHa C OeJjikaMu MLL ¥ OHKOTeHHHMM OeJIkaMM CJIMAHMSA Ha OCHOBe MLL

Wi obJjleryaeTcsa MM.

Takxe, HacTodlee n3obpeTeHNne OTHOCHUTCH K IIpUMEHeHUIO
coenuHeHus dbopMmyJiEl (I), ero TayToMepa WM CTepeOoU30MEepPHOM GOpPMEH,
WM ero ¢dapMalleBTUUeCKM I[IpMeMJIeMO¥ COJIM WJIM CcoJibBaTa, WK
bapmalleBTHUUECKOMN KOMIIO 3ULIUN B COOTBEeTCTBUU c HaCTO AIMM

n3o00peTeHUeM OJIA  U3TOTOBJIEHUA JIeKAapCTBEHHOTO IIpellapaTa OJid
JieueHUsa, IOpenylpeXOeHUsa, YMeHLIIeHUS MHTEHCUBHOCTM, KOHTPOJA WU
CHWXEHUS pUCKa PasBUTUA HapyleHuH, aCCoOLUUMPOBAaHHEX c
B3auUMOIeMCcTBMEeM MeHMHa C OeJjikaMy MLL M OHKOTEHHHX OeJIKOB CJIUSHUSA
Ha OCHOBe MLL, y MIeKOIMTaKnmero, B TOM UMCJIe UYeJIoBeka, JeueHNe
VI npenynpexigeHre KOTOPHX 3aBUCUT oT BIIOKMPOBaAHUSA
B3auUMMOIEeMCTBMUA MeHMHa C ©OejkaMu MLL M OHKOTeHHHMM OeJIKkaMM Ha
OCHOBe MLL wmiaM ofJjieTyaeTCsa WMM.

Hacrosmee wm300peTeHMEe TaKXe OTHOCUTCS K COeIVMHEeHUID (QOPMYyJIH
(1), ero TayToOMepy MM CTepeoM30OMepHOM  dopMe MM K eTo
bapMalleBTUUECKM I[IPUMeMJIEMOM COJIM WMJIM COJILBATY NIJIS I[OIPVMMEeHeHUS B
JleueHUun VI npenyrnpexneHnun KakoTo—Jmnbo nu3 3aboJyieBaHUM,
YIIOMAHYTHX B JaHHOM OOKYMEHTE BEHIIE.

Hacrosmee wm300peTeHMEe TaKXe OTHOCUTCS K COeIVMHEeHUK (QOPMYyJIH
(1), ero TayTOMepy MM CTepeoM30OMepHOM  dopMe MM K eTo
bapMalleBTUUECKM IIPpUMeMJIEMOM COJIM WMJIM COJILBATY IJIA I[IPVMMEeHeHUS B
JleueHun VI npenynpexneHnun KakoTo—Jmubo n3 3aboJieBaHUMN,
YIIOMSAHYTHX B JaHHOM OOKYMEHTE BEHIIE.

HacTodmee n3obpeTeHUe TaKXe OTHOCUTCH K [IPYMEeHEeHU

coenmHenusa ¢opmyJel (1), eTro TayToMepa WM CTepeouM30oMepHOV (GOpME
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UiIM ero odapMalleBTUMUECKM OIpMeMJIeMOM COJM WJIM CcoJibBaTa OJ4d
M3TOTOBRJIEHUA JIEKapCTBEHHOTO npenaparTa oJjig JIeueHn4 MJIN
OpenynpexneHrsa KaKoTo—-Jmbo 3 O00JIe3HeHHHX COCTOSHUM, YIIOMAHYTHX
B IaAHHOM OOKYMEHTE BHIIE.

CoeHeHU A 1o HaCTOAlleMY n300peTeHNI MOXHO BBOIUTH
MJIEKOIIU T aKIVM, OpenrIouTUTEJILHO JIOIOAM, oJidg JIeueHn4 MJIN
OpenynpexneHus Jwodoro m3 3abojieBaHUM, YIOMAHYTHX BHIIE B ITaHHOM
OOKYMEHTE.

C ydyeToOM MNPUMEHMMOCTM COeIMHeHUM QOpMYyJIH (I), MX TayTOMEpPOB
M CTEepeou3OMEPHHX GopM M UX (apMalleBTUUECKM IIPUEeMJIEMEIX COJIEM U
COJILBATOB, IIPemyCMOTPeH CIOCOD JIeUueHUA TEeIJIOKPOBHEX XMBOTHEX, B
TOM umcJie Jmonen, CTpamanlmx KakMM—Jnoo nus3 3aboJieBaHUN,
YIIOMSAHYTHX BEHIIE B OTAaHHOM IOOKYMEHTE.

YkazaHHBENM crnocod BkJOUaeT BBeIeHMe, T. €. CUCTeMHOe WU
MeCTHOEe BBeIOeHUe, NpenrIouTUTEeJIbHO rnepopalibHoOe BBelleHUe,
TepaleBTUUEeCKM 3200eKTHMBHOTO KOJMUeCTBa cCcoeamMHeHMsa o¢opmyss (1),
ero TayToMepa WM CTepeoM30MepHOM OGOpMH MM eTo dapMalleBTUUeCKU
IpMeMJIEMOM COJIM MJIM COJIbBaTa TeIlJIOKPOBHBIM XMBOTHBEM, B TOM UUCJIeE
JIIOI M .

BciencTere STOTOC HacTodllee M300peTeHMe TakKXe OTHOCUTCHS K
crioco®y JieueHMSI WIM TpenyIpexIeHMI KakKoTro-Jmbo us3 3abojieBaHuUl,
YIIOMAHY THIX B OaHHOM  IOKYMeHTe BHIIE, BKJIDUYAKIEMY BEBeIeHME
TeparleBTUUeCKM S0PeKTUMBHOTO KOJMUECTBA COeIMHEeHMSI B COOTBETCTBUU
C HaACTOAIIMM M300peTeHMeM HYXIOaKIleMyCsa B 2TOM [MNallMeHTV.

CrieuMaJiMCcTy B IOaHHOM o00JlacTM TexXHMKM OyIeT IIOHSTHO, UYTO
TepaleBTUUECKM 5SOOEeKTUBHBEIM KOJMUECTBOM COeIMHEHMM II0 HacCTOoAleMy
N300peTeHn  IBJISEeTCH KOJIMYeCTBO, OOCTaTOUHOEe  IOJId obamaHug
TepaleBTUUeCKOW aKTMBHOCTBIO, WM UTO DSTO KOJMUECTBO UM3MeHAeTCHd
inter alias B 3aBMCHUMOCTM OT Tula 3aboJieBaHMa, KOHLEHTPAaLUU
COeIVHEHMSA B TepalleBTUUECKOM COCTake MM COCTOSAHMA HDallMeHTa. Kak
npaBuio, KOJIMYECTBO COeIVHEHU A 1o HaCToOAIeMy n300peTeHNno,
NOOJIeXAalleTO BBENEeHMIK B KauecCTBe TepaleBTUUEeCKOT'O CpencTea Ooid
JIeueHn A HapymeHun, YKa3aHHHX B IOaHHOM OOKYMEHTE, oymeT
OTIPEenelJIATLECS B KaXIOM KOHKPETHOM Cllydae JieuallMM BPpauoM.

CrieuMaJIMCTE B 00JlacTM JIedueHMSI Takux 3aboJieBaHMM CMOTYT

oIipeneJinThb 20beKTUBRHOE TepalleBTM4YeCKroe CYTOUWHOEe KOJIMYEeCTBO U3
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Pe3yJIbTaTOB MCHHTAaHUM, IOpeICTaBJIEHHHX HIWXe B ITaHHOM IOKYMeHTe.
S0PeKTUBHOE CYTOUHOE TepalleBTUUYeCKOe KOJIUUEeCTBO OyIOeT COCTaBJIATH
or mnpudtamusuresgrHo 0,005 wmr/xkr mo 100 Mr/xr, B UYacTHOCTM, OT
0,005 mr/xr pmo 50 Mr/xr, B uYacTHocTM, oT 0,01 mMr/xr mo 50 MD/kT
Beca TeJa, OoJiee kKoOHKkpeTHo oT 0,01 Mr/xr mo 25 Mr/xr Beca Teja,
NPennouTUTeNIbHO oT npubimmsuTresbHo 0,01 Mr/xr mo NOpubIM3UTE]ILHO
15 mr/xr, OGoJiee MNPEONOUYTUTENILHO OT npubims3urensHo 0,01 MmMT/xD 1o
NPUOIJIUBUTEJIEHO 10 MI'/ KT, ele BoJiee NPeniIoYTUTEJILHO oT
npubausurensHo 0,01 Mr/xr no npubiamMsmTesbHO 1 MI/kT, HauboJee
NPennouTUTeNIbHO OT npubnmusuTresbHo 0,05 MID/kT mo OpuUbIM3UTENLHO 1
MI'/KT' Beca TeJla. KoHKpeTHOe 5bbeKTMBHOE CYTOUHOE TepalleBTUUYeCKoe
KOJIMYEeCTBO MOXeT CoCTaBaaTe 1 MI'/KI' Beca Teja, 2 MI'/KD' Beca
TeJsla, 4 MI/KI Beca TeJjla WM 8 MI'/KD' Beca Tejla. KoJMUuecTBO
COeIMHEHMA B COOTBETCTBMM C HaACTOAIMM M300peTeHMreM, Takxe
HazLHBaeMoI'O B IaHHOM IOKYyMeHTe KaK aKTUBHHIY MHIPEeIMeHT, KOTOpoe
HeoOXOoOMMO 0JIA OOCTUXEeHMU A TepalleBTUUYEeCKOT'O sddexTa, MOXET
M3MEeHATBECA B KaXIoM KOHKPETHOM ciydae, HallpUMep, 0JId
OIIpeneJIeHHOT'O COeIMHEHMSA, IIYTM BRBEeIOEeHMs, Bo3pacTa U COCTOSHUA
peuunIMeHTa, a TaKXe KOHKPETHOI'O HapylleHuda wiIM 3aboJieBaHud,
nonJjiexamero  JIeUeHUo. CrnocoB®  JledeHMS MOXET  TakXe  BKJKOUYATH
BBelleHMe AaKTMBHOI'O MHIpelMeHTa COIJIaCcHO CXeMe OT OIHOI'O HO
yeTHpex BBeleHUM B CYTKM. B IaHHHX crnocofax JiedeHMs COeOMHEHUS B
COOTBETCTEMM C HaACTOANMM M300peTeHMEeM IIPeOllOoUTUTEJIEHO COCTAaBJIAT
lepel BBeleHMeM. Kak oIMCaHO B IOaHHOM IOOKYMeHTe HIKe, I[IOOXOIAlMe
bapMalleBTUUECKME COCTAaBH I[IOJIyYaKT C IIOMOUWEBK WM3BECTHEHEX IIPOLenyp C
[IpUMeHeHMEeM XOPOWO M3BECTHHX M OOMEeNOCTYIIHEX MHIPEeOUEeHTOB.

B HacTodmeM WM300peTeHUM Takxe IIpelyCMOTPeHB KOMIIO3MLUUNM OJIS
npelynpexIeHVsa WM JIieUeHMs HapylleHuM, YyKa3aHHEX B HaCTOAlleM
OOKYMEHTE. YKaszsaHHEe KOMIIO 3ULIUA comepxar TepalleBTUUYeCKU
50PeKTUBHOE KOJIUUECTBO COeIVMHEHMSA QOopMyJIEL (1), ero TayToMepa WK
CTepeou30OMepHON QOPMH WM eT0o O(QapMalleBTUUEeCKU I[IPUEeMIIEMOM COJIU
W coJibBaTa n bapMalleBTUUECKNU IpUEMIIEMEIN HOCUTEJb VI
paszbaBuTeEJIb .

XoTsd aKTUBHEIM VHIpPEeOUeHT MOXHO BBOIOUTE OTHeJIbHO,
OpeIlNOoUTHUTENIEHO, eCJIM OH IMpedcCTaBJiIeH B BuIe OdapMalleBTUUeCKON

KoMIIos3muuum,. CljlegoBaTeJIbHO, B HaCTOAIEeM MBO@peTeHMM IOOIIOJIHMTEJIEHO
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NIpelyCMOTpeHa ¢QapMalleBTUUYeCcKas KOMIIO3MIMSA, COIepXalas COoelIVHeHN e
B COOTBETCTBUM C HACTOAMMM MN300peTeHMeM BMeCcTe C (QapMalleBTUUECKU
IPUMEMIIEMEIM HOCHUTEJIEM WM pa3baBuTeseM. HocuTellsk WIM pa30aBUTEIb
OOJDKHEL  OHTBH "mpremieMeMm " C TOUKM 3peHMA COBMECTHMOCTU C
OCTaJIbHEIMM  MHIPENMEeHTaMn KOMIIO3MUMM ¥  He  OOJDKHE  ABJIATLCSH
BPEeOHEIMM OJIA TIOJIYUaklMX UX [IalMeHTOB.

dapMalleBTUUECKME KOMIIO3ULMUKM 10 HACTOSIMEMYy M300peTeHUI MOXHO
nojiyyaThs JIOOHMM criocofaMy, XOpOollo M3BECTHHEMU B oO6JlacTu dapMaluu,

HalpuMep C IIOMOUWIbID TakMx CHoco®oB, Kak oIMcaHHHe B Gennaro et

al. Remington’s Pharmaceutical Sciences (18¢h ed., Mack
Publishing Company, 1990, CM. B OCODEHHOCTH Part 8:
Pharmaceutical preparations and their Manufacture) .

TepaneBTuueck 5HSOOEKTMBHOE KOJIMUECTBO KOHKPETHOTO COeIMHEeHUHd, B
bopMe  OCHOBaHMA WM B  GopMe  COJIH, B KauecCcTske AKTUBHOT'O
MHITpelMeHTa OO0BeIMHAKT B OIOHOPOOHYK CMeChb C OdapMalleBTHUUYECKHU
nprueMsjieMeIM  HOCUTEJIEM, KOTOPEM MOXeT MNIpMHMMATL pan  dopM B
3aBUCHMMOCTM OT (QOpMEl IIpellaparTa, HeoOXoOuMOTO OJiA BBeIeHUAd.
XKejmaTesnbHO, UYTOOE IOaHHEE OQapMaleBTHUUECKME KOMIIO3ULUNM HaXOIOWUJINCH
B CTaHIApPTHOM JieKapCTBeHHOM ¢opMe, MOPEedlouTUTEJILHO IIOOXOIAMmeN
OJI1 CUCTEMHOT'O BBEIOEeHMS, TakKoT'o KakK IepopalibHOEe, UPECKOXHOe WU
rnapeHTepalibHOE BBeIeHUE; WX  OJ4d  MeCTHOTO BBeIEeHUA, KakK,
HallpuMep, C IIOMOMBI MHTAJILUMM, Ha3aJIbHOT'O CIpesd, IJIas3HHEX Kallellb
WIM C TIIOMOmbI KpeMma, TeJjd, NaMIyHd M T. II. HamnopuMmep, Opu
IOJIYUEHMM KOMIIO3UIUMM B BHUIE JIeKapCTBEHHOM QOPMH IJIS IepopallbHOTO
BBEeOeHMd  MOXHO MCIIOJIE30BAaThH JIIOOBIE OOBIUHBIE bapMalleBTUUECKUE
cpenr, TaKMe Kak, HalpuMep, Bola, IJIMKOJM, Macja, CIUPTH U T.
., B CcJydyae XUIOKMUX I[IpelapaToB OJS [IepopalIbHOTO BBeIeHWUa, TaKMUX
Kak CYCIIeH3UN, CUPOIIHL, HAaCTOMKM M  PaCTBOPH; VI TBEepIHE
HOCUTEN, TakKrye KakK  KpaxXMaJiH, caxapa, KaoJInH, CMa3HBaKIme
BEeleCTBa, CBA3YKIME BelleCTBa, Pa3PHXIUTEIVM M T. II., B cjaydae
IIOPOmMKOB, MOWJIOJIL, KalcyJ U TabjeTok. Blaromaps CBoelM IIpOoCToTe
BBeIeHUSA TabJeTKU u KariCcyJIkl NpencTaBJIsgnT cobomn HauboJiee
NIperMyIeCTBeHHEE CTaHOapTHEE JIeKapCTBEHHEE bOPMEL oI
nepopaliIbHOTO BBEOeHMd, B ClIydae KOTOPHX, HECOMHEHHO, WCIIOJb3YIT
TBepOhe OdapMalleBTUMUEeCKMe HOCUTeJM. B ciydae KOMIIO3MUMM  IOJi4

napeHTepallbHOTO BBeIeHUsAd HOCUTEJb OOBIUHO oymeT comepXxaThb
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CTEPMJIBHYID BOIY, IIO0 MeHBIIEY Mepe B 3SHAUMTEJIBHOM CTelleHM, XOTH
MOXEeT BKJIOUATL M OPYTMe MHIPEeIMEeHTH, HalpuMep, OJS YJIIYUIeHMS
PACTBOPMMOCTHM . Hanpumep, MOXHO IIOJIYYaTh PACTBOPH IJIS MHBEKLUNM, B
KOTOPEIX  HOCUTEJIE COIEPXUT  (MBUMOJIOTMUECKMM  PacTBOp, pacTeop
TUIIOKOSBE MJIM CMeChb (OMBMOJIOTMUYECKOT'O PacTBOPa ¥ pPacTBopa IUIOKO3H.
Takxe MOXHO IIOJIYUYaTh CYCIEeH3UM IJIS WHBEKLUMM, B CJIyYae KOTOPHX
MOXXHO MCIIOJIL30BATh COOTBETCTBYIIMME XUOKVE HOCHUTEJIN,
CYCIeHIUpyKIMe CpelcTBa ¥ T. II. B KOMIOBMUIMAX, IMIOOXOISMMX MOJIS
YPECKOXHOTO BBeIeHMS, HOCUTEeJIb HeoBsS3aTeJIbHO COIEPXMT CPpeICTBO,
yiyulmapnee IPOHMKHOBEHMEe, U/MIM IIOOXOIANee CcMauMBapilee CpPemcTBO,
HeoBsa3aTeJIbHO B KOMOMHALMM C HOOXOOAMMMM HoBaBKamMM JIOOOM IIPUPOIH
B MMHMMAJBLHBEX I[IPONOPLUMAX, IIPU STOM IOOOaBKM He OKa3HBAlT HUKAKUX
CYMEeCTBEHHEX BpPEeIHHX BOBIEMCTBUM Ha KOXYy. YKaszaHHBHEe J00aBKU
MOTYT oOJleruyaTh BBeIeHMe B KOXYy U/MJIUM MOTYT OHBTH I[IOJI€3HBEIMU MJIS
IOJIyUeHrs Tpeb®yeMBX KOMIIO3ULINKM. [OaHHHEe KOMIO3MUMM MOXHO BBOIUTH
Pa3JIMYHEIMA Iy TAMHA, HanpuMmep, IIoCpencTBOM TpaHCIepMaJlbHOTO
IJIACTHPSA, OYyTeM TOUeUHOT'O HaHeCeHMS WMJIM B BUIE Ma3uU.

OcoBeHHO nperMymeCTBEeHHO OJIs IPOCTOTH BBeOeHUd u
OOHOPOOHOCTHU OOBUPOBAHUSI COCTaBJIATH BHIIEYIIOMAHY THE
bapmMmalleBTHUECKMEe KOMIO3MLIMM B BMIE CTAaHOAPTHOM JeKapCTBEeHHOM
bopmel. CraHmapTHHE JleKapCTBeHHHEe (QOPMH B KOHTEKCTe  IaHHOTO
OnmMcCaHUg M QOPMYJIH M300peTeHMsS OTHOCATCS K (MU3UUECKM OUCKPEeTHBM
eIMHMIIAM, IM[IOOXOIOSMMM B KaudeCTBe eOMHUII IO3MPOBAHMS, IIPU STOM
Kaxmoas eIMHNMILIA COOEPXUT 3apaHee omnpeneJIeHHOEe KOJIMYECTBO
AKTMBHOTO MHIpPeIMeHTa, PacCuMTaHHOe IJIA IIOJIYYeHUSI HeOoOXOoOMMOTO
TepalleBTUUYEeCKOTO 5dheKTa, COBMECTHO C Tpel®yeMBM QapMalleBTHUUeCKUM
HOCHTEJIEM. [IprMepaMmm TAaKUX CTAHOAPTHHX  JIeKAapPCTBEHHHX bopm
ABJATCA TabJjeTky (B TOM UMCJIe IOeJMMele TalJleTKu WK TadJeTKH,
IIOKPHTHE OBOOJIOUKOM), KAICYJIE, I[IUJI0JIM, I[IaKeTH C I[IOPOmKOoOOpa3HEM
NPOOYKTOM, ILJJACTMHKM, PACTBOPH WMJM CYCIEH3UM IOJIS UHBEKINWN,
YaMHEEe JIOXKM C BEPXOM, CTOJIOBHE JIOXKKM C BEpPXOM M T. II., a TakKxe
MX OTHeJIbHHE KpaTHHE KOJMUYeCTBa.

CoeOMHEHMSs IO HacTodmeMy M300peTeHMI MOXHO IPMMEHSITE IJIS
CUCTEMHOTO BBeIeHMs, TakKoI'o KaK IIepopalibHOe, UYUpPEeCKOXHOEe WJIU
IapeHTepaJIbHOE  BBeIOeHUe; WIM  OJII MeCTHOTO BBeIOeHUd, KakK,

HalipriMep, C IIOMOIEBK WMHI'AJIAUVIVM, Ha3aJIBHOIT'O CIIiped, IJIa3HEX KalleJlb
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WIM C IOoMOmbI KpeMma, TeJd, mIaMIyHda wiM T. O. CoedIVHeHUd
IpenrnouTUTEeJILHO BBOIAT IIepopallbHO. TouHasa @HoO3a ¥  dYacToTa
BBelIeHMS 3aBMCAT OT KOHKPETHOTO IIPMMEHSEeMOT'O COeOMHeHUS QOPMYJIH
(1), KOHKPETHOTO COCTOSHUS, rnomJjiexamero JIeUeHNIo, TXKEeCTHU
COCTOAHMA, IoIJiexamero JeueHuio, Bo3pacTa, MacCh, I[oJla, CTelleHU
TAXEeCTH HapymeHuUsa ¥ 00mero @u3MUecKOoT'o COCTOAHMSA KOHKPETHOTO
maluMeHTa, a TakXe OT IPYyTroro MeOIMKaMeHTO3HOTO JeueHMs, KOoTopoe
VHIVBUOYYM MOXeT II0JIydaThb, UYTO XOPOIMO M3BEeCTHO CclIeluaJucTaM B
ODaHHoOM oO6JglacTu. BoJjilee TOT0O, OUEBMIHO, UTO YykKasaHHOoe »0PeKTUBHOE
CYTOUHOE KOJIMUEeCTBO  MOXET OHITH CHMXEHO MM  yBeJIMUeHO B
3aBUCUMOCTM OT peaklMM I[IOIBepraeMoTo JeueHuin CcyObeKTa W/MIM B
3aBUCHMOCTH oT OLIeHKMU Bpauda, Ha3HavawleIro COeIMHEHUSH 1o
HacToAmeMy M300peTeHUo.

CoeIMHeHMSA IO HaCTOAMeMYy HM300peTeHMI MOXHO BBOIMTL CaMM IIO
cebe MM B KOMOMHaAMM C OIOHMM WJIM HECKOJIBKMMM OOIIOJIHUTEJIbHEMN
TepalleBTUUECKMMM CcpelcTBaMu. KoMOMHMpPOBAaHHAasA Tepaluad BKJOUYaeT
BBeIOeHue eIMHOTO IOO3MPOBAHHOT O bapMalleBTUUECKOT'O cocTaBa,
KOTOPRIM COOEPXUT coenOMHeHue B COOTBETCTBUNA c HaCTO AIMM
n3obpeTeHreM M OOHO WMJIM HECKOJIbBKO IOIOJIHUTEJILHEX TepalleBTUUeCKUX
CpeICcTB, a Takxe BBeleHMEe COeIMHEHMSI B COOTBETCTBUM C HaCTOSMIMUM
n3obpeTeHreM UM KaXIOoI'o IOOIIOJIHMTEJILHOTO TepaleBTUUeCKOT'0 CpelcTBa
B CBoeM COOCTBEHHOM OTIEJILHOM HOO3MPOBAHHOM (papMalleBTUUYeCKOM
cocrTaBe. Hanpumep, coelIMHEeHMe B COOTBETCTBMM C  HACTOSIMUM
n3obpeTeHreM M TepalleBTHUYeCKOoe CPpeldCTBO MOXHO BBOOUTL IIalLMeHTY
BMeCTe, B eIMHOM IMIepopalJibHOM MHO3UPOBAHHOM KOMIIO3MIMM, TakoM Kak
TabJeTka WM KalcyJa, WIM Kaxgoe CpedCcTBO MOXHO BBOIUTL IIO
OTHOeJILHOCTM B IOOBUPOBAHHHX COCTaBax IJA IIepopalJibHOTO BBeIeHMU.

CllejoBaTeJIbHO, BapMaHT OCYmMeCTRBJIEHMS HaCTOAMeI'0 M300peTeHUsd
OTHOCHTCSA K IIPOOYKTY, cCoIepXxalleMy B KauecTBe IIepBOT0 aKTUBHOTO
MHTpelVeHTa CcoelIMHEeHMe B COOTBETCTBUM C HACTOAIMM M300peTeHMeM,
a B KauecTBe HOONOJHUTEJLHOT'O AaKTMBHOTO MHIpPpeIMeHTa — OIHO WM
HEeCKOJILKO IPOTUBOPaKOBHX CpeIncTB, B BHUIE KOMOMHUPOBAHHOTO
IopelapaTa OJ4 OOHOBPEMEHHOTO, Ppa3dejIbHOTO WM II0CJedoBaTeJIbHOTO
IpuMeHeHUS B JIeUeHMM IIallMeHTOB, CTpalallMxX pPaKoM.

OOHO MM HEeCKOJIbKO OPYTMX MeIUMLIMHCKMX CPeICTB U CcoelIMHeHM e

B COOTBEeTCTBMMA C HaCTOAIIMM MBOGpeTeHMGM MOXHO BBOINMTDH
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OOHOBPEMEHHO (HAIpUMEP, B OTIEJBHHX WY eIOMHUYHEIX KOMIIO3ULNMIX)
WM TIOCJIeNOBATEJIEHO B IIPOMBBOJILHOM IIOPAOKe. B ImocjemHeM cJydae,
oBa maIM 0OoJiee COoeIMHeHMM OyOyT BBeIOeHH Ha OPOTSKEeHMM IIeproma M B
KoJIMuecTBEe M  CcrIocofoM, KOTOPHE  SABJIATCA  OOCTATOYUHEMM  IJIS
TapaHTUPOBAHUSI TOTO, yTo OOCTUTHYT IperMylle CTBeHHEIM NI
CUHepIMUYeCckum sbdbexkT. ClemyeT IM[OHMMATE, UYTO MNIPEeIONIOUTHTEJIbHEM
crioco® M IOPAIOK BBEeOEeHMS UM COOTBETCTBYKNME BEeJMUMHHE O3 U
PeXMME IJIS  KaXIoI'o KOMIIOHeHTa KoMOuHaumm OyIoyT BaBUCEeTh OT
KOHKPETHOTO IPYyTOoT0o MeOMUIMHCKOTO CpeIcTBa ¥ COeIMHEeHMS IO
HacTodmeMy M300peTeHM0, IOoOJIeXallMx BBeIeHUo, WX IIYyTM BBeIeHU,
KOHKPETHOTO COCTOSAHMS, B UYACTHOCTM OIIYXOJM, IIOIJIexalero JeueHUo,
Y KOHKPETHOTO XO3AMHa, IIomjexamero JeueHuio. ONTHMMAaJIbHEM CIIOoCco0 u
IIOPAIOK BBEeIEHMs, a Takke BeJIMUMHH 03 UM CcXeMa MOTyT OHThL JIeT'KO
omnpemneJIeHH ClelMajJMCcTaMy B OaHHOM o00JlaCTU TexXHUKM C IIpUMeHeHUeM
CTaHOAPTHHX CIOCOO0OB M C yueToM MHOoOpMallMM, M3IJIOKEHHOW B IaHHOM
OOKYMEHTEe .

BecoBoe COOTHOmMEeHMEe COoeIMHeHUMS B COOTBETCTBUM C HaCTOAIUM
nzobpeTeHMeM ¥ OIOHOTO IPOTHUBOPAKOBOTO CpPenNCcTBa WM HeCKOJbKUX
IPYTHUX IPOTUBOPAKOBEX CPeICTB, BBOIMMEX B BHMIe KOMOMHALUM, MOXET
OHITE ONpemeJIeHO CIelLMaJIMCTOM B IaHHOM o06JacTy TeXHMKM. YKaszaHHOe
COOTHOIEeHre, TouHasg JO3MPOBKAa M UYacCTOoTa BBEIEHMS 3aBUCAT OT
KOHKPETHOTO IMIPMMEHSEMOTO COeIOMHEHMS B COOTBETCTBMM C HACTOSMIUM
nsofpeTeHneM u IpyToro IIPOTUBOPAKOBOTO (IIPOTUBOPAKOBEIX )
CpencTBa (CpelCTB), KOHKPETHOTO COCTOSHMUA, IIOoOJexamero JeUeHMo,
TSKECTM COCTOSHMA, IomJjexamero JedeHMo, BO3pacTa, MacCH TeJa,
noJjla, palMoHa, BpPEeMeHM BBeOeHUSI U o0O0mero @QU3UUECKOT'O COCTOSHUSA
KOHKPETHOTO IIallMeHTa, crnocoba BBeIeHMS, a Takxe OoT IpyToro
MeIVMKAMEHTO3HOTO JIEUeHMSI, KOTOPHE MHIOVMBUIYYM MOXET II10JIyd4aThk, UYTO
XOpPOMO M3BECTHO ClelraJMcTaM B »aHHOMW of6jgacTtm. Bojee Toro,
OUEeBMIHO, UYUTO 50PeKTMBHOE CYTOUHOE KOJIMUECTBO MOXHO YMEHBIIATH
WIM YBeJIMUMBATL B BaBMCUMOCTM OT PeakluuMu CcyOBeKTa, II0IOBepIl'aeMOoIO
JIeUeHNIO, u/ MM = B 3aBUCHMOCTKM  OT  OLEeHKM Jeuamero Bpaua,
HasHavaKomero CcoedIMHEeHUS II0 HacTodmeMy M300peTeHMBO. KOHKpeTHOe
BECOBOE COOTHOMEeHMEe OJIS HOAaHHOTO coenrHeHMsa (QopMyJiHl (I) M IOpyToro
IPOTUBOPAKOBOTO CpelCTBa MOXEeT HaxXOOMTLCS B OManas3oHe oT 1/10 mo

10/1, ©oJlee KOHKpeTHO, OoT 1/5 mo 5/1, eme ©OoJjlee KOHKPETHO, OT



76

1/3 mo 3/1.

Clenyomue OpUMEPH  OONOJHUTEJBHO  MIJIOCTPUPYIOT HacTodmee
n3obpeTeHUE.

[TouMePEL

HexoTopre CIIOCOOE  IIOJIYyUEeHUS CoOeIMHEHUM  IIO HaCTO AleMy
n300peTeHrD OPOWJIJIOCTPUMPOBAHH B CJeOyllMxX IpuMepax. Ecam He
yKasaHO WMHOe, TO BCe MCXOOHHEe BemecTBa IIoJIydaJlM OT KOMMEpUeCKMUX
IIOCTABIMKOB U NPpUMeHAJM 0e3 IOMNOJHUTEJILHOM OUMCTKMU.

Oajilee B IOaHHOM HOOKYMeHTe TepMMHHE: "ACN" wmam "CAN" o3HauvaeT
alleTOHUTPWII, "DCM" o3HauvaeT OUXJIOpMEeTaH, "DCE" o3HadvaeT
OUXJIOp2TaH, "DIEA" O3HauvaeT N, N-OUM30IpONIUIIS TUJIaM/H, "DIAD"
O3HauvaeT IUUIOIpoNuIaMaszogukapbokcuiaTr, "u." o3HauvaeT uyac(-H),
"MuH." O3HavaeT MMHYTY (—H), "DMF" o3HauvaeT OuMeTMJIQopMaMmn,
"DSC" oBHauvaeT obdbepeHUMAIbHYIO CKaHUPYIYIO KaJIOpUME TPUIO,
"ELOAC" NI "AcCOEtL" O3HavaeT D>TuUjaleTar, "ELt,0" o3HauvaeT
O3 TUIIOBHM 20up, "EtOH" O3HauaeT 3TaHoJI, "THE" O3HauaeT
TeTparugpodypas, "HPLC" o3HauaeT BHCOKOROQEKTUBHYID XUIKOCTHYIO
XpoMaToIpaduo, "HBTU" O3HauaeT 1-06uc (OMMe TUJIaMMHO ) MeE TMJIeH—
BeHzoTpHUazoJuMrercapTopdpochaT (1-) 3—okcum, "iPrOH" O3HauaeT
UBOIPONMJIOBHY coupT, TFA o3HavaeT TPUOPTOPYKCYCHYID KUCJIOTY, NaBH,
O3HauvaerT fopoTrmIpmL HaTpu4g, TBAF O3HauaerT bTopun
TeTpadbyTmiaMMounsa, K,CO; o©03HauaeT KapboHaT Kaamsa, MgSO, oO3HadaeT
cynsdaT ™MarHmusa, Na,SO4 O3HauvaeT cyJbdaT HaTpusa, EtsN o3HavaeT
TPUD TUIIaMUH, PPh; Oo3HavaeT TpubeHUIOOCOUH, NaHCO; O3HadvaeT
OukapboHaT HaTpu4, "LC/MS" O3HayvaeT KUOKOCTHYI

XpoMaToTIpaduin/Macc—clIekTpoMeTpuro, "MeOH" o3HavaeT MeTaHoJ, "AMP"

o3HavaeT AgOepHBM MaTHUMTHHM pe30oHaHC, "k. T." o3HavaeT KOMHATHYIO
TeMIeEpPaTypRy, "SFC" O3HaudvaeT CBEPXKPUTUUECKYIO GIIOMIOIHYIO
xpoMaTorpadpurw, "M.P." wmm "T. ma." o3HadaeT TOUKY ILJIaBJIEHUS,

"OR" O3HauaeT ONTHUUeCKOE BpalleHNE.

CreumaJiMCcTy B IOaHHOM oOJlacTM TexXHMKM OyIeT IIOHSTHO, UYTO
COEeIMHEHNSA, CHMHTE3MPYEMEE C MCIIOJB30BaHMEM YKa3aHHHX I[IPOTOKOJIOR,
MOTYT CVYIeCTBOBATL B BHUIe CoOJIbBaTa, HalpuMep, TruipaTa, W/ UIn
MOTYT comepxaThb OCTATOUHEM PacCTBOPUTENL WMJIM  He3HauMTeJIbHHEe
npuMecu. CoenMHeHUSd, BHIEJIEHHEIEe B (QOpMe COJIM, MOTYT WMETHb

LIeJIOUMCIIEHHYIO CTeXMoOMeTPHIO, T. c. MOHO— I OMCoJIn, I
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IPOMEXYTOUHYID CTeXMOMeTPUO.
Ecim cTepeouneHTp oOo3HavaeTcsa "RS", TO »TO oO3HadaeT, UYTO

IIoJjiy4yalsim paleMMYeCKYyIn CMeCk C YKa3aHHEM LIeHTpPpOM, e€CJIM He YKas3aHO

VHOe.

CTepeoxXxMUUECKYD KOHOUITYpalMio IOJIS LUeHTPOB B  HEKOTOPHX
CoeIMHEeHMAX MOXHO o6o3HadvaTre "R" wmim "S", ecim cMechb (cMecHu)
pa3nenanm; 0 HEeKOTOPHIX cCoenMHEeHUM cCTepeoxXUMMUYeCcKas

KOHOUIT'Ypaluusa IIpM YyKa3aHHEX LeHTpax ©Owula o603HaueHa kak "*R"
(2JIIOMPOBAHHOE IIEPBHIM M3 KOJIOHKM B CJlydae OIMCAaHHEX B IIPOTOKOJIe
CHMHTes3a YCJOBMM HOJA KOJIOHKM ¥ eCJIM I[IPUCYTCTBYEeT TOJIBKO OOUH
CTepeoleHTp) win "*S" (32JI0MpOBaHHOE BTOPHM M3 KOJIOHKM B CJlydae
ONMCAHHHIX B I[IPOTOKOJIe CHHTe3a YCJOBMM IOJS KOJIOHKM U  eClU
IIPUCYTCTBYET TOJIBKO OIVH CTEepeoleHTp) , ecymn abcoJyTHaA
CTepeoxXuMmnAa He ollpeneJieHa (maxe ecin CBA3U HapuCOBAaHEH
CTepeoCHeludUUHO ), XOTHA COeOMHEeHMe caMo II0 cebe OBUIO BHIOEJIEHO B
BUIOEe OOHOTO CTepeoM30oMepa U ABJIAETCHA DHAHTUMOMEPHO UMCTHM.

Hanpumep, OyIeT IMNOHATHO, UYTO coeIuHeHue 11A,

, TpelcTaBJIgeT codon

N=N NN
an L
Y \H H
R 8
7] -
F. < P
o
MJIn .
COGHMHGHMH, XapaRTeprsyrnnneCcAa IOIBYMA CTepeolieHTpaMl, Y

KOTOPHEX TOJIBKO OIoIHa CTepeoXmMMyYeCRrad KOH@MPypaHMH OIOHOTI'O
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CTEepeolleHTpa YyKas3aHa C TIOoMombpKn * (HampuMMmep, *R wmwim *S) (cM.,
HamnpuMmep, coernmHeHme 14A mim 14B), clenyoT aHaJIOTUMUYHOMY I[IpaBUIly,
YKa3aHHOMY BHIIe. 39TO O3HadaeT, 4YTo abCoJIoTHad CTepeoxXMMUUeCcKasd
KOHQUIT'Ypalusa CTEPEOlleHTpa, yKas3aHHas C IIOMOmbK *, He OoIIpeleJjieHa
(maxe ecJM CBA3M HaAPUCOBAHH CTEPEOCHEUMPUUHO), XOTSA COeIOMHEeHMEe
ABJISETCH B2HAHTMOMEPHO UMCTEIM IIPM YKa3aHHOM IEHTPE.

g coenouMHeHUM, TakuUX Kak, Hamopumep, 31, 32, 35, 36, 54A,
548, 54cC, 54D, 66A, 66B, 66C, 66D, 68A u ©8B, roe
CTepeoxXMMMUecKasa KOHOUI'ypalusda OBYX CTEPEOLEeHTPOBR ykaszsaHa C
oMok % (HanpuMep, *R  wmim  *3), abCcoJIloTHaAS CTepeOoXVMUSI
CTEPEOLEHTPOB He onpelejieHa (maxe ecimn CBA3U HapuUCOBAaHE
CTepeocCneuM@mUUHO), XOTd COeIMHeHMe caMo IO cebe OBJIO BHIOEJIEHO B
BMIEe OOHOTO CTepeousoMepa U HABJAeTCHd DHAHTUOMEPHO UUCTHEHM. B
OaHHOM CJlydae KOHOUI'ypalMsda IIepBOTl'O CTepeolleHTpa He 3aBUCUT OT
KOHOUI'YpalUM BTOPOTO CTEepeOolleHTpa B TOM Xe COeIVHEeHUN.

Hanpumep, nmsa coemuHeHus 31,

STO O3HadaeT, 4YTO COeIMHeHMe IIpelcTaBJIAeT cobom

’ i , W
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AB3alm BHIE Ipo CTEPEOXUMUUECKNE KOHOUIT'YpaLUn TakKxe
[IPVMMEHVME K I[IPOMEXYTOUHEIM COeOMHEHMSM.

TepMmH "SHaHTUOMEPHO uycTeil", IPYIMEH SeMEI B OaHHOM
IOOKYMEHTe, O3HavaeT, UYUTO MIPOOYKT COOEPXMUT IO MeHbmelM Mepe 80% 1o
Becy OOHOTO ®BHaHTMoMepa u 20% 0o Becy WIM MeHbIle OPYyTOoTo
SHaHTHMOMepa. IlIpellouTUTeSIbHO M[IPOIOYKT COIEPXMT II0 MeHbIeM Mepe
90% mo Becy OOHOTO DHaHTHMoOMepa M 10% O Becy WMJIM MeHblle IPYyIoTo
SHaHTHOMEpa. B HauboJiee IIPenloUTUTEJIEHOM BapMaHTe OCylleCTBJIEeHUA
TepMMH "SHAHTMOMEPHO UMCTHEHM" o3HauaeT, UYTO KOMIIO3ULKMA COIOEPXUT
1o MeHbIer Mepe 99% no Becy OOHOTO BHaHTHMOMepa M 1% MIM MeHbIe
OIpYyTOTO BSHaAHTHUOMEpPA.

Eciu IIPOMEXYyTOUHOEe coenOMHeHNre VIV coenmMHeHue B
SKCIIEPUMEeHTAaJIbHOM YacTM HMXe yKa3aHo kak "cojges HC1" wmiam "coJb
TFA" Bes ykazaHMa UuMCIJla 2KBMBaJileHTOB HCl miam TFA, »T0 oO3HauaeT,
UTO UMCJIO BKBUBaJIeHTOB HCl wmiam TFA He onpenessdamM.

CrieumaJiMCTy B IaHHOM o006JlacTM TexXHUMKM OyImeT I[IOHATHO, UTO,
oaxe ecJM DTO He YyKa3aHO HSBHO B 5BKCIepMMEeHTaJIbHBEIX [IPOTOKOJIax
HIXE, Kak nIpaBuUJIo, rmocJe OUMCTKU IoCcpelCcTBOM KOJIOHOUHOM
XpoMaTorpadpum HeOoOXOOUMEIE bparumm cobupanin u pacTBOPUTEIb
BHIIAPUBAJMN .

A. TloJyyeHMe IIPOMEXYTOUHHX COeIMHeHUN

[lonmyueHMe IIPOMEXYTOUHOT'O COeIMHEHMA 1:

B

Cmeck 1,4-mmokcaH-8-azacrupo[4.6]yHioekaHa (1 1, 6,36 MMOJB)
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(CAS[16803-07-91) ; 4d—xJ0Pp—6- (2,2, 2—-TPpUOTOPDTUJI) TUeHO [2, 3—
d] mmpuMmuomHa (CAS[1628317-85-01) (1,406 I, 5,78 MMOJIb ) ,
IOJIYUEeHHOTO KakK omnmMcaHo B Journal of Medicinal Chemistry (2016),
59(3), 892-913; u DIEA (3 w™ja, 17,35 wMMoss) B 1PrOH (60 M)
HarpeBasu npu 80°C B TeueHme 3 u. CMech oxJaxkmalyM o0 K. T.,
BEUIMBAJIM B JIEODAHYK BONY, IOBaXOH DSKCTparvpopaluM C nomombi EtOAC.
OOBeIMHeHHEIE OpTaHMUeCKMe CJIOM IPOMEIBAJIM COJIEBHM pPacTBOPOM,
BHICyIIMBaAJX Hal MgSOy, bunpTpOBaIM M BHIOAPMBaAIM OO CYXOTO
COCTOAHUSA. OcrTaTok OuMIaJIn IIOCPEICTBOM XpoMaTorpadum Ha
cuimMkarejyie (HenonBmwkHasda Gaza: SiOH ¢ dYacTullaMM HeOpaBUJIILHOU
dopmer, 15-40 wmrmMm, 40 1, nDomBmxHasa o¢aza: 97% DCM, 3% MeOH (+10%
NH,0H) ). Odpakumy, comepXalle NIPOOYKT, cCcoOupaJiM ¥ BHIAPUMBAJIM IO
CyxXOT'O COCTOAHMSA C TIoJydeHueM 2,28 1T (Bexom 106%) 8-(6—-(2,2,2-
TPUOTOPDTUII)

TueHo [ 2, 3—d] nupuvuaonH-4-wui) -1, 4—omoxca—8-—
az’acnupo [4.6]yHIOekaHa (I-1), KOTOPHI [IPUMEH 9JIU Bes
OOIOJIHUTEJIEHOM OUMCTKM Ha CJlelyplell CTaluu.

CoemuHeHUue, IpUBEeNeHHOe B TadJule HIXE, [IoJIy4aJm
IIOCpPenNCcTBOM IpMMeHeHMsa choocoba, aHaJOTMUHOTO OINMCAaHHOMY  IJIA

IIOJIYYeHIMA COeIVMHEeHNVA  BHIIE, HadlHaAd C COOTBEeTCTBYKIMX MVMCXOIOHBIX

BelleCTB.
Howmep Brixon
IPOMEXYTOUHOTO CTpyKTypa
COoeOMHEHnd
qui 98%
[TooMexyTOoUuHOE (i;:>
COeIMHEHNE 2 Sy
a

r /S

3 N

F/ F :

llonmyueHMe IIPOMEXYTOUHOT'O COeIMHEHNMA 3:
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[lpoMexyTouHOe coemuHeHue 1 (90 mr, 0,24 mMvosws) B HC1 (1 M,
6 H.) IepeMellMBaJM [IpU HarpeBaHUM C OOpPaTHEM XOJIOOUJIBHUKOM B
TeueHMe 5 u. PeakKUMOHHYI CMeChb OXJjaXmajluM OO K. T., BEJIMBaJIX B
JeOAHYI BOOY, IIOBBIIAJM OCHOBHOCTL C IIOMOWBK pacTBopa NaOH (3 H.)
M IOPpOOYKT SKCTparmMpoBajM ¢ nomomeio DCM. OpraHMUYeCKUM CJION
OTHOEeJIANM, BHCymMBaJM Han MgSO,, OMIbTpOBaiiM M BHIIApMBAJIMX IO
CyxXOoT'O COCTOSHMSA C IoJiydyeHmem 58 wmr (Bexonm 73%) 1-(6-(2,2,2-
TPUOTOPSTUII) TMeHO [2, 3—d] nupuMuanH—-4-1J1) aselaH—4—-0OHa.

[ToslyyeHUe IIPOMEXYTOUHOTO COeIOMHEHUA 4.

CMmechb (R) —Tper-06yTmi—4- (DeH3MJIaMMHO ) a3elaH—1-kapbokcujaTa
(160 wMr, 0,53 w™MMOJIB) (CAS[1391730-07-061) um pacTBopa HC1 B
ouokcaHe (1,5 mi/4 H., 6 MMOJIL) B MeOH (3 MJI) IIepeMellMBaIM IIpKU
K. T. B TeueHue 6 u. CMeCb BHNaApMBalIM OO CYXOT'O COCTOSHMUA C
nojgydyeHreM 129 MI' NpoMexyTOUHOTO CcoelOMHeHMs 4, KOTopoe MIPpUMEeHSIIU
6e3 IONIOJIHUTEJIbHOM OUMCTKM Ha CJenyplel CcTaluM.

INTomo®HBEM obpasoM roJiyyaJjin nu3 (S)—Tper-06yTUII-4-
(BeH3MIaMMHO ) a3enaH—1—-KapbokcuilaTa (CAS[1391730-08-71)

IIPOMEXYTOUHOE COEceIVMHEHVEe 5.

llonmyueHMe IIPOMEXYTOUHOT'O COEeIMHEHMHA 6:
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B mnotoke N, 2,2-gudTopsTUIIaMUH (0,39 wi, 5,51 MMOJIB)

nofaBJigdjiM K pacTBoOpy TpeT-0yTuii-4-okcoas3enaH—1l-kapbokcuiaTra (350

M, 1,38 mMMmoJIb), (CAS[188975-88-4]) um ykcycHoM kucjiore (0,17 i,
3,03 MMogsip) B THE (5 mMi) . CMech IepeMellMBaJM I[IPM K. T. B TeUeHME
30 MMH., 3aTreM pobarJjsasm NaBH(OAc)s; (643 mr, 3,03 MMOJIB) UM CMeChb

IepeMelypajdM OpM K. T. B TedeHMe HOuM. CMeChb BHJIMBAJIM B JIEeOAHY
BOOYy ¥ MOeKaHTUPOBAaJM, BOIHHM CJIOM DSKCTPparvMpoBa M C IoMombio DCM
(x2) . OpraHuuyeckyue CJIOM OOBEOMHAJIM, IIPOMHBAJIM COJIEBHM pPacTBOPOM,
3aTeM BHCYyIMBaJIM Hang MgS0O, ¥ BHIOapMBaJdM C TIHoJiydeHueM 380 MDD
IIPOMEXYTOUHOTO COelIMHEeHUS 6, IIpelcTaBJfgwnmero codol TpeT-0yTuii—4-—
((2,2-DUdTOP>TUII) aMMHO) a3elaH—1-kKapOokcuyiaT. HeOUuMmeHHHV OIPOOYKT
IPVMEHAJM HeloCPpeACTBEeHHO Ha cJenywomey cTamguu ©0e3 Kakou—Jgmubo
OUMCTKH.

[TonmyueHMe IIPOMEXYTOUHOT'O COeIMHEeHMA 7

F

\

) E’f
HNW/
/
H B BuIOe coJm HCI1
Ilpu 5°C pacteBop HC1l B muokcade (3,4 wi/4 H., 13,65 MMOJB)

no0aBJgIM IIO0 KallJldM K pPacTBOPY IIPOMEXYyTOUHOTO coermmMHeHMs 5 (380
M, 1,37 mvmosk) B DCM (10 MJI) M CMecChb IIepeMellMBaJIM OIPUM K. T. B
TeueHMe 5 W, PeakKUMOHHYK CMeCh BHIIAPUBAaJIM OO CYXOI'O COCTOSHUSA,
OCTaTOK MoTJIomaau C noMombil EL,0 m Oesitli ocalokK OTOUIIETPORBRHBAJIU U
BHICYMIMBAJIM IO BakKyyMOM C IoJydeHremM 350 MI' [OIPOMEXyTOUHOTO
coenmHeHusda 7/ B BuOe coJm HCI.

[lonmyueHMe IIPOMEXYTOUHOT'O COEeIMHEHNMA 8:
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CMmecsh 4-xJ0p—6— (2,2, 2—-TpUOTOPSTUII) TUEHO [ 2, 3—d] INPUMUIOVHA
(CAS[1628317-85-0]) (3 o, 11,87 wMMoOJb), TpeT—-OyTuil-N- (a3zenaH—4-
ni) kapbamaTa (CAS[454451-28-6]) (3,05 o, 14,25 wmoJyib) u DIEA

(8,2 ™y, 47,5 wmvmosis) B 1PrOH (75 wiI1) HarpeBaiu 1mnpu 90°C B
TedyeHMe 2 uY. CMechb OoXJaXnoaliyM OO K. T., 3aTeM BHJIMBaJIM B BOOY U
OPOOYyKT SKCTpalMpoBaJM C HnoMomei  EtOAC. OpraHMUYeCcKUM  CJIOU
OTHOeJIANM, IPOMBEBAJIM COJIEBEIM pPAaCcTBOPOM, BHCyIMBaJIM Halo MgSO,,
buIeTPOBAJIM M BHIIAPUBaJIM OO CYyXOTO COCTOAHMA. OCTaTOK OUMIIaJIM
IIOCPpeOCTBOM XpoMaToIpadum Ha CcuIMkKareje (HelNoIBWkHasa ¢asza: SiOH
C yvacTullaMM HelIpaBUJILHOM  QOPMH, 15-40 MKM, 40 1, GRACE,
nonBmwXHada ¢asza: rpalgueHT oT 100% DCM mo 0,1% NH,OH, 98% DCM, 2%
MeCH) . Odpakumy, comepXalye IOPOOYyKT, cobMpal M ¥ BHIAPUBAaJIM OO
CyXOT'O COCTOAHMSA C nOoJydeHueM 4,8 1T (Buxon 94%) MOpOMeXyTOUHOTO
coenmMHeHua 8.

[lolyyeHMe TIPOMEXYyTOUHOT'O COeIMHEeHMSA 8a U I[IPOMEeXYyTOUHOTO

coeIMHeHMa 8b:

V4 ;
4 ~
oxw< Otm<
/ﬂi{?H @KQH
® ®
. \
/;1 Sy / - e
A A
F I-8A, o I-8B

SHAHTMOMEPH pPaleMUYeCKOM CMeCH IIPOMEeXYTOUHOT'O COeIMHeHMS 8
paziesiaM C  OpMMEeHeHMeM  xXupajibHoM  SFC (HenmomBmxHasa  dasa:

Chiralpak AD-H, 5 wmxM, 250*30 MM, momBwWXHasa odaszsa: 82% CO,, 18%
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EtCH) . Odpakumm, colepxXalue IIPOOYyKT, cCcoOMpaJM WU BHIIAPUBAJIMU IO
CYXOTO COCTOSHMA C TIoJydeHmMemM 1,35 T (BEIXOm 26%) IepBOTO

DIJIOVMPOBAHHOTO 3ZHaAHTHMOMepa 8A (I[IpOoMeXyTOoUuHOe coeIamMHeHue B8A; I1-8A)
([x]= +4,78° (589 uM, c 0,293 Bec/o6. %, DMF, 20°C)) wm 1,47 T
(BeIxXOHm 29%) BTOPOTO BIKUMPOBAHHOTO BSHaHTMOMepa 8B (IIpoMexyTodHOe

coemuHeHue 8B; I-8B) ([oa]l= -4,95° (589 umMm, c 0,364 Bec/oH. $
DMF, 20°C)).

4

Honyqeﬂme IIPOMEXYTOUHOT'O COEeIMHEHNA 9:
NH,

B Bume cosgu HCI1

Npu 5°C HC1 (11,6 w1, 46,46 MMoJib, 4 M pacTBOp B OMOKCaHe)
noBaBJIAdIM IO KallJIAM K PacTBOPY IIPOMEeXyTOUHOT'O coelMHeHusa 8 (2 1,
4,65 wmMmoJsis) B DCM (50 MJI) M CMecChb IepeMelMBaJuM IOpUu K. T. B
TeueHMe 15 u. PeaKUMOHHYK CMECb BHIaApMBaJIM OO CYXOI'O COCTOSHUSA.
OcTaToKk MmorJiomajM C nomombilo Et,O M OBaXOe BHIIApPMBaAJIM IO CYXOTO
COCTOSAHUSA C IoJydYeHreM 1,8 I' MNPOMEXYTOUHOTO COeIMHeHUS 9 B BuUIE
COJIN HC1, KOTOPVYIO [IPUMEH 4JIU Hes Kakom—Jymobo OOIIOJIHUTEeJILHOM
OUMCTKM Ha CcJelyoley cTaIuu.

CoenuHeHMU4d, IpuBeIeHHHEe B Tabauile HIKXE, IoJIy4yaJin
[IOCPeICTBOM IIpMMeHeHMsa crocofa, AHAJIOTUMUYHOTO OINMCAaHHOMY  IJIA
IOJIYyUeHU I IPOMEXYTOUHOTO CoeIMHEeHUS 9 BHIIE, HauMHag c

COOTBeTCTBYKINMX MCXOIHEX BelleCTB.

HoMep MTpOoMexyTOUHOTO

CTpyKTypa
COeIMHeHud

[TooMeXxyTOUHOe
coenuHeHMe 10 (u3
NIPOMEXYTOUHOTO COeNUMHEeHUI

8A)

B BHMIOe COJIMA
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HoMep MTIpOoMexyTOUHOTO

CTpyKTYypa
COeIVHeHUA

NH;

5

[TooMeXxyTOUHOE
coenuHeHMe 11 (u3
IPOMEXYTOUHOTO COeOUMHEeHUI

8B)

B BuUIe coJim HC1l

[IoslyueHMe IIPOMEXYTOUHOT'O COEIMHEHNHA 12a:

%

O
8]

N . ;
=

B moroke N, mpm 10°C HBTU (188 mMr, 0,5 MMOJIE) nHOBaBIANM K

pacTBOpy (R) -5-Boc—-azacnupo [2.4] renrtaH—-6—kKap®oOHOBOM KM CJIOTE
(CAS[1129634-44-1]1) (120 mMmr, 0,66 wmvmosb) u DIEA (0,43 wua, 2,49
MMOJIL) B DMF (5 M) . PacrTBop mnepeMmemuBaju npu 10°C B Teuenme 30

MMH. 3aTreM »DoOaBJAIM IIPOMEeXyTOUHOe coemmHeHme 9 (200 wmr, 0,55
MMOJIBE) WM PacCTBOpP IIepeMemmBaJM IIpM K. T. B TedueHue 15 u. 3Barem
PEeaKLUMOHHYID CMECh BHJMBAJM B OXJaxXxIeHHy Bomy u 10% K,COj.
[TponykT SKCTparmpoeasau ¢ nomomsid EtOAcC, OpTaHUUYeCKUM  CJIoM
IIPOMHEAJIM COJIEBHM PAaCTBOPOM, BHCymMBaJIM Han MgSQO,, OWJIbLTPOBaIM U
BHIIAPMBaJIM O CyXOT'o cocTogHMA. OCcTaTOK OouMaJv IIOCPEeNCTBOM
XpoMaToTrpaduM Ha CuIMkareje (HenoIBwxHas ¢asza: Si0H ¢ uvacTullamMmu
HeOpaBUJIbLHOM Gopmel, 15-40 MM, 24 T, OOOBMXHas Gas3a: TpalIMeHT OT
0,1% NH,0OH, 98% DCM, 2% MeOH gpmo 0,1% NH,OH, 95% DCM, 5% MeOH).
Opakumm, comepxamue TIMIPONYKT, cobupalyM WM BHIIAPMBAJIM OO CYXOTO
COCTOSAHMA c nojgydeHmeM 100 wMT (BEIXOD 36%) IPOMEXYTOUHOTO
coenmHeHusa 12A.

CoenuHeHUe, IpVBeIeHHOEe B Tabanie HXE, [IOJIYYaJn
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IIOCpeICTBOM IIPVMMEHEHNM A criocoba, AHaJIOTTMMUHOT'O OIIMCaHHOMY IOJI4d
IIOJIYUEeHNMA IIPOMEXYTOUWHOTI'O COeIMHeHNMA 12A BHIIIE , HadlMHaA C

COOTBEeTCTBYKINMX MCXOIOHEX BelleCTB

Homep Brixon
[IPOMEXY TOUHOT'O CTpykTypa

COeIIMHEHNMA

54

o0

[TooMeXxyTOoUuH
Oe COoenVHeHMe
12B mu3 (3S)—-5-
Boc-
azsacnmpo [2.4]ren
TaH-6-KapOOHOBOM

KM CJIOTEI

B mnoTokxe N, pacTBOp IMOPOMEXYTOUHOTO CcoeIVMHeHMA 3 (223 wMr,

0,68 MMOJIB), TUIPOXJIOPMIA CJOXHOTO B>TUJIOBOTO »0upa L-BaJnmHa (CAS
[17609-47-17), (308 w™mr, 1,70 MMOJIB) M YKCYCHOM KMCJIOTH (78
MKJI, 1,35 Mmosis) B THF (6 MJI) NHepemMemmBaJM IIPM K. T. B TedeHMe 3
u. JobGapjaam NaBH (OAc)s; (308 Mr; 1,7 MMOJIE) M CMECH IIepeMelMBaJiu
npM K. T. B TeueHMe Houm. CMeCchb BBEUIMBaIM B JIEOSHYK BOIy,
pasnesyialM M BOOHEM CJIOM IOBaXIH 53KCTparlMpoBaiM C TIoMombik ELOAC.
OpraHM4YecKue cjaon  OOBEeIVHAN, IIPOMBIBAJIM  COJIEBEIM PAaCTBOPOM,
BEHICYIIMBAJIM Haln MgSO, M BHIIApMBaJIM OO CYXOT'O COCTOAHMA. OCTaToOK
ouMmaJM TIOCPelICTBOM XpoMaToTpaduM Ha CUIMKareje  (HeloIBWXHAaSA
bazsa: SiOH ¢ wuyacTullaMM HeOopaBuJIbHOM dopmel, 15-40 wmrMm, 24 1,

MERCK, nomewxHas ¢aza: 97% DCM, 3% MeOH (+10% NH4OH)). Opaxuwnmu,
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comepxalle IIPOOYKT, cofMpaliM M BHIIAPMBAJM OO CYXOI'O COCTOAHMA C
NoJiydyeHreM 176 MI' TIPOMEXyTOUHOT'O COoeaMHeHMs 13 (BEIXOOD 26%).
[IpooyKT  OOIOJIHUTEJIEHO  OuMlaJiM [IOCPelCTBOM  XpoMaTorpadmm  Ha
cuiukarejyie (HenonBwkHasa ©Gaza: SiOH ¢ dYacTUllaMM HeOpaBUJILHOMU
dopmer, 15-40 wmxM, 24 1, nDonBmxHasd OGazsa: 60% I'EITAH, 35% AcOEt,
5% MeOH (+10% NH4OH)). Opakuuu, comepXamye IIPOOYKT, cobupasmn U
BHIIAPMBAJM OO CYXOTI'O COCTOSHUA C IOJIydeHMeM 82 MI' IPOMEXYyTOUHOI'O
coemmHeHusa 13.

[IoJlyyeHre MIPOMEXYyTOUHOT'O coenMHeHus 14:
N
; 2

F B Bume coJyim TFA

TFA (1,6 ™1, 20,9 wMmMvoJb) @»DoGaBJsaAlIM IHIpUM K. T. K pPacTBOPY
IpOMEeXyTOUYHOTO coenuHeHusd 8 (0,9 1», 2,1 MMoJsge) B DCM (9 M) wu
CMeChb IIepeMellMBaJM IIPpM K. T. B TeUueHMe HOUM. PeaKIMOHHYID CMecCh
BHIIIAPUBAJIM IO CYXOTO COCTOSHUS C IoJiydeHueM 1,5 I' IpoOMexyTOUHOT'O
coenuHeHus 14 B Buie cou TFA, KOTOpyl IIpUMeHANIM ©0es3 KaKouM—Juoo
HOOIIOJIHUTEJILHOM OUMCTKM Ha cJledyilel CTanuu.

CoenouHeHMU4d, IpuBeIeHHHEe B TabJyuie HUXE, IoJIyJdalin
IocpelCTBOM IpMMeHeHud crnocoba, aHaJOI'MUHOT'O OIMCAaHHOMY  IJIA
[IOJIYUEeHU I IPOMEXYTOUHOTO CoeIMHEeHUS 14 BHIIE, HauMHag c

COOTBeTCTBYKIMX MCXOIHEX BelleCTB.

HoMep MIIpOMeXxyTOUHOTO

CTpyKTypa
CoOeOMHEeHUS

[TooMeXxyTOUHOE \x j

coenMHeHMe 15 (u3
[IPOMEXYTOUHOTO COEINMHEHUS 7 l
J

8A) N
F B BUIE COJIMU
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HoMep MTIpOoMexyTOUHOTO

CTpyKTypa
CoeoMHeHud

*5

NH;

[TooMeXxyTOUHOe
coenuMHeHMe 16 (u3
IPOMEXYTOUHOTO COeOUMHEeHUI

8B)

F B BHUIE COJIU

Tper-6yTmin—-4-popMuii—1H-ntupaszoj—1l-kapbokcuyuar (CAS [821767-
61-71), (122 mr, 0,62 MMoJb) mobaBianu nopu 10°C B aTMochepe N, k
pPacTBOpPY IMIPOMEXYyTOUHOT'O coenmHeHmsa 15 (183 wmr, 0,55 wMMmMoJIB) B
MeOH (7 wjy). CMecChb IepeMellMBaj M IIpM K. T. B TeueHMe 5 U. 3BaTeM
nopumsammu nobaejsasam NaBH, (31 mr, 0,83 MMOJIB) M CMeChb IIepeMellMBaliu
opu K. T. B TeueHue 15 u. CMeCchb BHJIMBaJIM B JeOAHYD BOLOY,
SKCTPpaAaruMpoBaau Cc IHoMombio DCM. OpTaHMUeCKMM CJIOV BHICYIMBAJM Hal
MgS0,, OWIBTPOBAJNIM M BHIIAPMBAJIK LOO CYXOI'O COCTOSHMA C IIOJIy4YeHMeM
0,35 T HeouMmeHHOTO CcoelMHeHrd. OCTaTOK OuMlaJM IIOCPEeNCTBOM
XpoMaToTrpadur Ha CcuIMkareje (HenoIBwxHas ¢asza: Si0H ¢ uvacTullamMmu
HenpaBuUJIbHOM Gopmel, 15-40 MM, 40 0, nOomBmwxHas ¢as3a: TpalIMeHT OT
0,1% NH,OH, 97% DCM, 3% MeOH pmo 0,1% NH,OH, 95% DCM, 5% MeOH).
dpakuuuM, colepXalue IIPOOYKT, coOMpalJiM U BHIIApMBAJIM IO CyXOTO
COCTOAHMA c nojgydeHueM 150 wMT (BEIXOD 39%) IPOMEXYTOUHOTO
coemuHeHusa 17.

[IoJlyyeHre IPOMEXYyTOUHOT'O COeIOMHeHMs 18:
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PacTerop 2-0pOM3TOKCHU-TPeT—-OyTHUIIOMMeTMIICUIIaHa (CAS [86864-
60-01), (2,44 w™ix;11,37 w™vmoss), l1H-ntmpaszsojs—-4-kapbansneruna (CAS
[35344-95-7]), (0,91 r; 9,5 mmosap) m K,COs; (1,57 r; 11,37 MMOJB)
B ACN (18 wj) HarpepaJu C OOpPaTHEM XOJIOOMJIBHMKOM B TeueHUe 2 U,
CMechk oOxXJlaxDalli, BEJIMBAJIM B JeOSHYK BOLY ¥ HACHIEeHHHEM pPacTBOP
NaHCO3, BOIHHEM CJIOM D»KCTparuMpoBaau C nomombilo EtOAc. OpraHMUuecKUM
CJIOM OTHeJIfAJM, BHCymMBaJIM Hal MgSQO,, OUILTPOBANIM M BHIIAPUBAIU IO
CYXOT'O COCTOAHMA C I[OJIyUdeHMEeM HEOUMIIEHHOT'O COeOMHEHMSa, KOTopoe
ouMmalJiM IOCPeACTBOM XpoMaToIpadmu Ha CcuiaMkarejle (HeIOOBMXHAS
basza: SiOH ¢ yacTUlLaMM HenpaBuJbHOM dopmer, 15-40 wmxMm, 120 T,
NOoOBWXHadA ¢asza: TIpamgueHT oT 100% DCM, 0% MeOH mo 95% DCM, 5%
MeCH) . OpakumMyu, comepXamye OPOIOYKT, cobMpayM ¥ BHIAPUBAJIM OO
CYXOT'O COCTOSHMA C TnojiydeHueM 1,56 1 (BEXOD 65%) MOPOMeXyTOUHOI'O
coenuHeHMsa 18.

[ToJlyyeHre MIPOMEXYyTOUHOTO coeInmHeHmus 19:

SN
I M "NH

'R

CoenmuHeHME [IOoJIy4ain [IOCpPenCcTBOM IPpVMeHeHN A crocoba,
AHAJIOTMUYHOTO OIMCAHHOMY IJIA TIIOJIYyUdeHUSa IIPOMEeXyTOUHOTO COEeIMHEHUS
17, HauMHad C COOTBETCTBYKIMUX MWMCXOIHEX BEMEeCTB, [IPeICTaBJIAKRINX
coBoM MNpOoMexyTOouHOe coeIMHeHMe 15 M OpoMexyTouHOoe coelVHeHMue 18.

[lolydyeHMe MNPOMeXyTOUHOTOo coenmHeHmusa 20A m 20B:

"%, {:‘ I/ kS G
\NWM{ N—4{
A % )
v o—+—— H,N' a-*-

[lpoMexyToUuHOe coenmHeHMe 20A IlpoMexyTodHoe coenuHeHne Z20B
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SHaHTUOMEPH paleMMuecKom CcMecu TpeT-0yTuJI—3— (1-aMMHO—2—
MeTUJINPONINII) a3eTUIH—1-KapboKkCcuiaTa (CAS [1782590-67-31), (900
MT, 3,94 MMOJIE ) pasznenanu C NIpMMeHeHVEeM XVpaJIbHOM SEC
(HenmomemxHasga ¢aza: Lux Cellulose-2, 5 mMmrMm, 250*30 MM, OOOBMXHasd
baza: 85% CO,, 15% MeOH (0,3% 1iPrNH,)). O®pakuuy, cCcoIepxamue
OPOOYyKT, coOMpaliM M BHIIAPMBAJIM OO CYXOI'O COCTOSHUMA C IIOJIyYeHMeM
390 M (BHxXOD 43%) IIepBOI'O SJKUPOBAHHOTO DHaHTHMOMepa 20A m 331
MI' (BHXOH 37%) BTOPOI'O BJIOMPOBAHHOTO 2HaHTMOMepa 20B.

[IoJlydyeHMe INIPOMEeXYyTOUHOI'O COelOMHeHUuSd 21

B moTokxe N, pacTBOp IMOPOMEXYTOUHOTO coeIvHeHMs 3 (473 wr,
1,44 MMOJIB), TPOMEXYyTOUHOTO coenmHeHmsa 20B (331 mr, 1,45 MMOJIB)
M YKCYCHOM  KMCJIOTEL (85 wmMxuJI, 1,49 MMOJIBL) B THF (19  w1)
IepeMelmMBaJM OpM K. T. B TeuUueHMe HOUM. 3aTeM dYacTaMu IJo00aBJIAIM
NaBH (OAc),; (918 mr, 4,33 MMOJIB) M CMeChb IIepeMemlMVBaJIM IIPpM K. T. B
TedueHrMe 24 u. CMeCchb OCTOPOXHO BHJIMBAJIM B JeOdHYKD BOOY, IIOBHIIAJN
OCHOBHOCTE C Iomomein NaOH ® »srCcTparMpoBaliM C HoMombil EtOAC.
OpraHMueckue CJIOM OOBEeIMHAJM, BHCymMMBaJIM Hald MgSQO,, OMIBTPOBAIM U
BHIIAPMBAJIM OO CYXOT'O COCTOSHMSA C IOJIydeHueM 1,1 TI' HEeOUMIEeHHOTO
COeIVHEeHUA. OcTaTok OUMINaJIN IIOCPEeICTBOM XpoMaTorpadum Ha
cuilukarejyie (HemnonBWwxHasa Gaza: SiOH ¢ dYacTullaMM HeOpaBUJILHOMU
dopmer, 15-40 mxMm, 40 1, HDomBMXHasd ¢aza: 65% renTaH, 5% MeOH, 35%
EtOAc) . Odpakuum, colepxalle IIPOOYKT, coOupallMd W BHIIAPUBAJIMU IO
CyXOT'O COCTOSHMA C TIoJydeHMeM 565 MI' NPOMeXyTOUHOT'O COEeIMHEHUS
21 (BHXOD 72%).

[lolyyeHMe MNPOMEeXyTOUHOT'O coenuHeHusa 21A m 21B
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[lpoMeXxyTOoUHOe coelnmMHeHMe 21A TlpoMexyTOUYHOe CcoelMHeHMre Z21B

CMech IMacCTEpPeOMEpOB B BUIe I[IPOMEXyTOUYHOTO coeIuHeHuda 21
(240 w™mr, 0,44 wMmOJIB), Ppa3melsaaM C IIPpMMeHeHMeM XupaJibHoum SFC
(HenmomepmxHasga ¢asza: CHIRACEL OJ-H, 5 wMxM, 250*%*30 MM, [ODOOBUMXHAas
baza: 85% CO,, 15% MeOH (0,3% 1iPrNH,)). Opakumm, cCcoIepxamume
IPOOYKT, CcofOMpaliM M BHIIApMBaJIM HOO CYXOI'O COCTOSHUA C IIOJIydeHMeM
84 Mr (BHxOI 11%) IIepBOTO BJOMPOBAHHOTO u3oMepa 21A u 97 wMT
(Bexon 13%) BTOPOTO BZJIOMPOBAHHOTO M30Mepa 21B.

[lIoslydyeHre TPOMEXYTOUHOT'O COeIMHEHUuSd 22

_/
=R/
VAN

., /g
NH “ﬂ*4g”+——

F/ F

CoenmuHeHMEe [IoJIy4ain [IOCPenCcTBOM IPpVMeHeHU A crocoba,
AHAJIOTMUYHOTO OIIMCAHHOMY IJIA TIOJIYyUdeHMS IIPOMEeXyTOUHOTO COEeIMHEHUS
21, HauMHasgd C COOTBETCTBYKIMX MCXOIOHHX BeMeCTB, IPedcTaBJISKINUX
coBoM MNpoMexyTOouHOe CoeIMHeHMe 3 U IPOMeXyTouHoe coeIuHeHMue 20A.

[lolyyeHMe MNPOMEeXyTOUHOT'O COelOMHeHMua 22A u 22B

/ —/ 0

"R V4 Z -

NH/—/\\\/N w—*\O -—‘——‘ N£i<>N d(g__|,q
, s
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[lpoMeXyTOUHOe coeIMHeHMre 22A IlpoMexyTOdHOe CoelMHeHMre Z22B

CMecCh IMaCTepeOMEpPOB B IIPOMEXYTOUYHOM COenuMHeHum 22 (240 wMr,
0,44 wMMOJIL) pas3melidaM C OPMMeHeHMeM XxXupajbHoM SFC (HenoOBWXHAaSA
dasa: CHIRALPAK-AD-H, 5 mMxMm, 250*30 MM, nomBmwxHasa ¢gaza: 70% CO,,
30% iPrOH (0,3% 1PrNH,)). O®pakumuu, coIepxamue OIPOOYKT, cobupaln U
BHIIAPMBAJIM IO CYXOI'O COCTOSHUA C IoJiydyeHremM 96 wMr (Bexon 11%)
[IepBOTO DBIIOMPOBAHHOTO M30Mepa 22A m 110 Mr (Bexom 12%) BTOPOTO

BIIOUPOBAHHOTO M30Mepa 22B.

[IoJlyuyeHre MIPOMEeXYyTOUHOTO COeIMHeHMus 27

%H

B aTMocdepe aszoTa YKCYCHyK kKucjgoTy (139 wrj; 2,43 MMOJIB)
oo6aBJadM HOpM K. T. K pacTBOPY IIPOMEXyTOUHOTO coenmHeHmsa 3 (400
Mr; 1,21 MMmosib) B THFE (15 Mi) ¢ nocjenyommMmM JodaBiieHMeM N-Boc—N-
MeTUJISTHUJIeHOMaMHda (CAS [121492-06-6]) (423 w™Mr; 2,43 MMOJIB) .
CMech IepeMellMBaJIM I[IpM KOMHATHOM TeMIepaType B TeueHMe 5 UYacos,
3aTeM pobamiysim  NaBH (OAC) ; (772  wMr; 3,64 MMOJIB) M CMEecChb
lepeMellBaJlM OIpUM K. T. B TedeHue 24 u, CMeChb BHIIMBAJM B CMeChb
JenaHov Bomel M 10% pacTBopa K,CO3, 3aTeM SKCTparuMpoBajM C IIOMONLIO
EtOAc, [IPOMEIBAJIN COJIEBEIM PacTBOPOM u opTraHuYeCKUn cJon
BEICYIIMBAJIN Han MgSQy, OUILTPOBAIU U BHIIAPUBAJINA oo CYyXOTO
cocTosaHMA C nojgiydeHuem 0,6 1 wmiam  ocTaTka. OCTaTok OuMlaliyv
IIOCPEeNCTBOM XpoMaTOoTpaduM Ha CcuiIMkarejye (HenonBMWxkHas oGasza: SiO0H
C dYacTulaMMy HeOpaBUJILHOM  GQOPMH, 15-40 wmMkM, 300 1, MERCK,
[IOOBVIXHA A daza: 0,1% NH,40H, 95% DCM, 5% MeOH) . dpakunm,
comepxalle IIPOOYKT, cofOMpaliM M BHIIAPUBAJM OO CYyXOI'O COCTOSAHUA C
nojyiyuyeHueMm 460 Mr (72%) HOPOMEeXyTOUHOT'O COeIMHeHUuS 27.

[lolyyeHMe MNPOMEeXyTOUHOT'O COeNMHEHUS 28
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YKCYCHYIO KMCJIOTY (101 MKJI; 1,76 MMOJIb ) no®aBJIgJin B
aTMocdepe aszoTa IpM K. T. K pPaCTBOPY IIPOMEeXyTOUHOTO COeIMHEeHUH
27 (430 wMr; 0,88 wMvmosib) U 1-MeTwmi—-1H-nmupasosi—4-kapbaljbleruia
(CAS [25016-11-91) (194 wMr; 1,76 wMvoJb) B THE (15 miI). CwMmechb
lepeMellMBajgXM OpM K. T. B TeueHMe 3 UYacoOB. B3BaTeM IOPUMAMU
notasiuanm NaBH (OAc); (561 wMr; 2,65 MMOJIB) M CMeChb IlIepeMellMBaliu
opru K. T. B TeueHMe 15 uyacoB. CMechb BHUIMBAJIM B CMeCb BOIH M 10%
pacrBopa K,CO;. [HobGamjganmu EtOAc, ® IepeMemmMBajJMX IIPpU K. T. B
TedyeHre 15 MMH., ¥ BKCTpaI'upoBaJu C Inomombi EtOAcC (x2) .
OpraHudyeckue CJou OOBEOMHANM, BHCyIMBaJM Hal MgSO,, ouiIbTpoBasiM U
BHIIAPUBAJM OO CYXOI'O CcocTosaHuA. OCTaTOK ouMllajgM [IOCPenCcTBOM
XpoMaToTrpaduu Ha cCcuIMkKarese (HemoaBwxHas o¢aszsa: SiOH ¢ uvacTuliaMu
HemnpaBuJbHOM ¢opmer, 15-40 wmxMm, 24 1, GRACE, m0oIBMXHas das3a:

rpaouenTt ot 0,1% NH4OH, 97% DCM, 3% MeOH mo 0,1% NH,OH, 95% DCM,

5% MeOH). O®pakumm, comepxamye OPOOYKT, COOMpa M U BHIIAPUBAJIM OO
CYXOT0O COCTOSHMA C I»oJiydeHuMeM 420 MU (82%) MIPOMEXYTOUHOTO

coeIMHeHMUT 28.

[IoJlyyeHMe MNPOMeXyTOUHOT'O COoeIMHeHusa 33

()
L

7N

i?gj% ENJ
B artmocdpepe N, pacTBOp MOPOMEXYyTOUHOT'O coeauHeHusa 3 (255 wmr;
0,78 MMoOJB), 2TWiI—-4- (aMmHOMeTwWJI)®eH30aTa (277 wMr; 1,55 MMoJIB) B
cMecu THE (7 wMJI) ™M YKCYCHOM KKCJOTH (67 wMrJj; 1,16 MMOJIB)
lepeMellMBaJM I[IpM K. T. B TedeHMe 3 4. 3BareM pnobariainn NaBH (OAC) s

(361 wM1; 1,7 MMOJB) M CMEChb IEpeMelMBa M IIpM K. T. B TeueHUe

HouM. CMeChb BHUIMBAJM B JIeOAHYID BOOY M pPa3dejiajiM. BOIHEII CJION
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SKCTPparmpoBamn IOIBaXIE C noMomeilo  EtOAcC. OpraHMUYeCcKHue CJIOU
OBBEIVHANNM, IIPOMBEBAaJIM COJIEBEHM pPAaCTBOPOM, 3aTeM BECYIMBaJIM Ham
MgSQ4, BHIIaApMBAJIU.

HeounnieHHOE BEIIECTBO (350 MT') ouMnmIaJIn C TIOMOIIB
XpoMaToTpadur Ha CuIMkareje (HenoIBwxHas ¢aza: Si0H ¢ uvacTullaMmu
HenpaBuJbHOM ¢Qopmer, 15-40 wmrxM, 24 10, MERCK, nDomBmxHas ¢asa:
rpanueHT oT 97% DCM, 3% MeOH (+10% NH4OH) mo 95% DCM, 5% MeOH
(+10% NH,4OH) ) . dpakunm, comepxamue NpOOyKT, CMeIlMBaJIn c
[IOJIYyYEHMEeM C IoJjiydeHrem 81 wMr (21%) TI[IpOMeXyTOUHOT'O COeIMHEeHMSA
33.

CoenmHeHUs, [IPMBEIEeHHEEe B Tadbule HIWXE, noJiyyajim
[IOCPenCTBOM IIpPMMeHeHUd  Clocoba, AHaAJIOTUMUHOTO  OIMCaHHOMY  IJIA
[IOJIyUYeHU g [IPOMEXYTOUHOT'O COeOMHEHUI 33, HauMHasg C

COOTBETCTBYRIMX MCXOIOHEX BelleCTB.

HoMep HOpOMeXyTOUHOTI'O Brxon
CTpyKTypa
COeIMHEHNA
[IpoMexyToOUuHOE 47%
coenuHeHue 32 /%1_\
%
13 MIPOMEXYTOUHOTO = \
/ ’\._0 k
coemmHeHusd 3 m N- (jj) .
N
BeH3MII-2—{ [TpeT— N
Oy TuJI (OVIMEe TVJT) CUJIINIIL ] . /—{f]:\T
>\ 5 N?’
okcHu}sTaHammHa (CAS ¢
: [227805-74-5]
[IpoMexyToOUuHOe - 78%
coeIuHeHne 34 g
13 MNIPOMEXYTOUHOTO {
MH
COeIVHEHUSA 3 U (jt§
OVMe TUJIaMUHO Oy TUII N
ammHa (CAS : [3529- 7T N
F. S i ;J
10-01]) g F N

[lolyyeHMe MNPOMEeXyTOUHOT'O COeIOMHeHusS 35
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F B BMIOe coJju HC1

PacTtBop THMOpaTa LiOH (33 wMr; 0,79 Mvosb) »DoBaBialM IIPU K.
T. K pPacTBOpY IIPOMEXYTOUHOI'O CcoeIMHeHMsa 33 (65 MI'; MMOJIB) B
cMecu THF (4,6 min) m Bomel (0,5 mir) . PeaKUMOHHYID CMeChb Hal'peBallu
npu 60°C B TeueHre 24 UYacOB. PeaKLUMOHHYK CMeChb BHIIAPUBAJIM MO
CYXOTO CcoCTOAHMA. OCTaTokK pPaszfaBiIajM BOOOM, IMIOIOKUCJISAIM C IIOMOILIO
1 H. HCl ¥ BHODapMBaIM IO CYXOI'O COCTOSHMUSA C IHnojydeHueM 107 MO
IIPOMEXYTOUHOTO COoeIuHeHMsa 35 B Bume coJjm HCL.

0

F F

[IoJlyyeHMe MNPOMEeXyTOUHOT'O COoelOMHeHud 42

CMech d-xJj0op—6— (2,2, 2-TPpUDTOP>TUJI) TMeHO [ 2, 3—d] IupUMUOMNHA
(moJIydeHHOTO kak onmcaHo B Journal of Medicinal Chemistry
(2016), 59(3), 892-913) (CAS[1628317-85-01]) (466 wMr, 1,82
MMOJIb ) , J3—MeTwmJlazellaHoHa (CAS[748712-34-7]1) (255 wmMr, 2 MMOJB) U
DIEA (0,94 w1, 5,47 mmosis) B 1PrOH (10 mi) HarpeBasm npu 90°C B
TeueHre 5 u. CMecChb oxJlaXmaljyM IO K. T., 3aTeM BHUIMBAJIM B BOLOY WU
OPpOOYKT  BKCTparupoBasiM ¢ nomombi  EtOAcC. OpraHuUUeCcKuUM  CJOM
OTIOeJIAJM, IIPOMEIBAaJIM COJIEBEIM pPAaCTBOPOM, BHCyMMBaJIM Hal MgSO,,
OMIIETPOBAJIM WM BHIIApMBAaJIM OO CyxXOI'0O COCTOsAHMA. OCTaTOK OuMlaliv
IIOCPENCTRBOM XpoMaTOoTpadmuu Ha CcuiIMkKareje (HenonBWXHas oGasza: SiOH
C uvacTullaMM HeOpaBuUJIbHOM dopmel, 15-40 MM, 24 1, HOOOBMXHasA dasza:
rpanmueHT ot 99% DCM, 1% MeOH (+10% NH4OH)). O®pakumm, comepxamme
IPOOYyKT, cofOMpallM M BHIIAPMBAJIK OO CYXOI'O COCTOSHUA C IIOJIyYeHMeM

65 MI' (BHIXOI 10%) YMCTOTO coeIMHEeHMd . IaHHVYIO bpakumo
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JIMOQUIIN3UP OB aJIU ns CMecCcH ACN/BoIna c [IOJIYUEHMEM 44 MT
[IPOMEXYTOUHOTO COeOMHeHMsa 42 B BUIOe OeJIOI'O IIOPOUKA.

[IpoMeXxyTOUHOE  COeOMHeHUe, npuBeleHHOe B  Tabjulle  HUXe,
[IoJiydalii I[IOCPEeOCTBOM I[IPMMEeHeHMs clocofa, aHaJIOTMUYHOI'O OIMCAHHOMY
0JIg  [OJIyU4eHMA IIPOMeXyTOUHOI'O COeOMHEHWsa, [IPpUBEINeHHOT'O  BHIIE,

HadllHaAd C COOTBeTCTBYKIMX MCXOIHEX BeEIeCTB.

HoMep OpOMexyTOUHOT'O
CTpyKTypa
COeIVMHEeHUS

[TooMeXxyTOUHOE COeIOMHeHUre
43 (3 4-xjop—-6—-(2,2,2-

TPUOTOPSTIUII) TMEHO [2, 3—

d] mupuMuomrHa M S—MeTuiazelnaH—4-—

oHa) FA  S7°N
F F

[ToslydyeHMe IIPOMEXYyTOUHOTO coeIuHeHusa 44:
TpeT-0yTmii—4- (6eH3MJIOKCHK) a3ellaH—1-kapOokcuiarTa
NaH (60% znucrnepcmsa B MUHepaJIbHOM MacJje) (89 wmr; 2,23 MMOJIb)

noBaBJIAaM IIPM KOMHATHOM TemIepaType K pacTBopy 1H-azenmH-1-

KapBoHOBOM KMCJIOTEHL, CJIOXHOT'O rexcarunpo—4-rugpokcu—1, 1—
OMMEeTUJISTHUIIOBOTO »dupa (CAS [478832-21-2]1) (0,4 r; 1,86 MMOJIB) B
DMF (7,06 MII) . Uepes 30 MMHYT OIOHOM nmopumuen no6aBJIaJIn

Benszsunbpomun (0,221 mia; 1,86 MMOJB) M HOIOOEPXMBAJIM IIepeMellMBaHue
peakluMOHHOM CMeCUM IIpM KOMHATHOM TeMIepaType B TeueHMe HOUH.
CMecCh BEUIMBAJIML B Jen ¥ @ BKCcTparuporaamM C¢  nomombi EtOAC.
OpraHMYeCcKMM CJIOM IPOMHBAaJIM COJIEBHM pPacTBOPOM, BHCYNMBAJM HaL
MgS0O,, OUIBETPOBAJIM M PaCTBOPUTEJIL BHOapuUeBairM. OCTaTOK OuMIlaJin
MNOCPEenCcCTBOM XpoMaToTrpadmmM Ha CUInKareje (15-40 MM, 40 1,
sJoeHT: TenTaH/EtOAc: or 100/0 mo 0/100). O®pakuuy, CcoIepXamue
IpOoOyKT, cobupallM M BHIIAPMBAJIM IO CYXOT'O COCTOSHMSA C I[IOJIYUYEHMEM
0,394 1 (69%) HDpPOMeXyTOUHOT'O coenmHeHusa 44.

[lolyyeHMe MNIPOMeXyTOUHOT'O coeluHeHusa 45,

4— (DeHBUJIOKCH) a3ellaHa B Bume coJum HCL

HC1 (4 nw., B @mmokcaHe) (1,88 wMia; 7,5 MMOJB) »DODaBRJAIM IIO
kamiaM npu 0°C K pacTBOPY IIPOMEXYyTOUHOTO coenvHeHms 44 (0,382 r1;
1,25 mmvmosns) B DCM (8 MI) M CMECh IIepeMelmBalIyM IIpUM K. T. B

TeueHme 15 u. PeaKIMOHHYID CMeCh BHITapVBaJIMM OO CYyXOoI'O COCTOAHMA,
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OCTaTOK IMoTJIomajar C IoMombio Et,0 m ©eJisl ocalokK OTOUIILTPOBHBAIU U
BEICYIIMBaJIN rono BaKyyMOM C [IOJIYUEHNEM 0,285 T (94%)
[IPOMEeXYyTOUHOTO coenmHeHusa 45 B Bume coJsm HCI.

B. IojyuyeHMe COeIMHEeHUMN

[Ipumep Bl

[loryuyeHre »HaHTHOMepoB BI1A m B1B

B1A, F B1B

B noToke N, pacTBOp IIPOMEXYyTOUHOT'O CcoeIMHeHus 3 (158 wmr,
0,48 w™MMoOJIB), m30OyTMIaMMHa ([CAS : 78-81-97) (191 wmxJ, 1,9
MMOJIL) U YKCycHOM kucjioTel (60 wMkxJ, 1,1 wMosis) B THFE (3 M)
IepeMemyeaguM IIpyU K. T. B TeueHue 3 u. IllopumaMm npoOaBJIdasiu
NaBH (OAc),; (224 mr, 1,06 MMOJIB) M CMeChb IIepeMemlMVBaJIM IIPM K. T. B
TeueHMe Houu. CMeChb BHUIMBaJIM B JIeOSHYK BOONY M CMEeChb pa3melisaiu,
BOOHEIM CJIOM BKCTpaTrMpoBaJM C nOomomei ELOAc (x2). OpTraHMUecKue
cJou OOBEeOMHAJNM, IIPOMHEBAJM COJIEBEIM pPacTBOPOM, 3aTeM BHCYIMBAJN
Han MgSO, u BHIapueaJgu. OCTaTOK OUMIIaiM IIOCPENCTBOM XpoMaToIpaduu
Ha CcuIMkarejye (HenomBwxHasa Gasz3a: Si0OH ¢ yacTuUllaMM HelpaBUJILHOM
dopmer, 15-40 wmxM, 24 1, MERCK, nomBmwxHad ¢a3a: TI'paIMeHT oOT 96%
DCM, 4% MeOH (+10% NH4OH) pmo 90% DCM, 10% MeOH (+10% NH4OH)).
dpakuuM, CcolepXalle IIPOOYKT, coOMpalJlMd M BHIIApMBAJIM IO CYyXOTO
COCTOSHMA C TIoJydeHMeM 123 w™Mr (BHXOI 66%) paleMuyeckKoro N-—
n300yTUI—1-(6-(2, 2, 2—-TpUPTOP3TUII) TUEHO [ 2, 3—d] TMpUMUIVNH—4 —
W) asenadH—4—aMMHa.

IBa SHaHTHMOMEPaA pasnenanmu IIOCPEnCTBOM XVpaJIbHOM’ SEC
(HenmomemxHasga ¢aza: CHIRALCEL OJ-H, 5 wmrM, 250x20 MM, OOOBMXHasd
baza: 90% CO,, 10% 1iPrOH (0,3% 1iPrNH,)). O®pakuuu, coIepxamue

IIpOoOyKrT, co@mpam/x M BHIIapVBaJIMM OO CYXOI'O COCTOAHMA C IIOJIYUeHMEeEM
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47 wMmr (BeIxonm 10%) [HDepBOIO SJKMPOBAHHOT'O 5SHaHTMOMepa A m 48 MDD
(Beixonm 10%) BTOPOTO BIIOUPOBAHHOT'O SHaHTHMOMepa B.

Oba DHaHTHMOMEpa IO OTHOEJIBHOCTU JMOQUIM3MPOBAJM C IIOMOILIO
cMecu ACN/Boma 20/80 ¢ nojiydeHMeM coenOuHeHMS BIlA (sHaHTHMOMeD A)
(0,041 1) m coemuHeHus B1B (mHaHTMOMep B) (0,051 ).

INaHHee SIMP nnsa coemuHenmda BlA: H AMP (500 MI'n, DMSO-dg) &
epm 8,33 (s, 1H) 7,60 (s, 1H) 4,08 (g, J=11,0 Tu, 2H) 3,86-3,98
(m, 2H) 3,69-3,85 (m, 2H) 2,61 (br s, 1H) 2,46 (br s, 1H) 2,29
(br 4, J=6,6 I'u, 2H) 2,00 (br 4, J=6,06 T'u, 2H) 1,51-1,78 (m, 4H)
1,34-1,45 (m, 1H) 0,83 (dd, J=6,5, 3,6 Iy, 6H)

[Ipumep B2

[ToslydyeHMe coeIMHeHUS 3:

O
; Sy

CMecCh (R) -N-BeHnsunazenali—4—-aMmHa, npelcTaBJIAKRIET O cofBom

B BuIe coJiu HC1l

IIPOMEeXyTOUHOe CcoelrHeHre 4 (129 w™r, 0,465 w™MoOJB), 4-xXJOpP—6-
(2,2,2-TpUdTOP>TUJI) TMeHO [ 2, 3-d] nUupUMUANHA (CAS[1628317-85-01),
(118 w™Mr, 0,465 wMMOJIB), TIOJYUYEeHHOTO Kak oIoMcaHo B Journal of
Medicinal Chemistry (2016), 59(3), 892-913, wu DIEA (0,32 wi,
1,86 mmosie) B ACN (5 MJI) HDepeMellMpBaJM IIpM K. T. B TEeUEHME HOUU.
PacTBOop oOxJlaxmalXM M OCTaTOK BHJIMBAJM B OXJIQXIEHHYK BOIY.
HDobaBysaam K,COs3 (TBepmoe BEMECTRBO) WM CMeChb 3BKCTparupoBaJiM C
noMomeo DCM, opraHMUuecKHuM CJIOM BHCYIMBAaJIM Had MgS0,, OMILTpOBaJU
M  BHIIAPUBAJIM OO CYXOI'O COCTOsAHMA. OCTaTOK OUMIlajM I[IOCPeOCTBOM
XpoMaToI'padum Ha cuJmMkKareie (HermonBmXHa g baza:
HeMOIMOUUMPOBaAHHEM  OMOKCHI KPeMHMSA C dYacTHUlaMM HelpaBUJILHOM
dopmel, 40 1, nomBwxHasa ¢aza: I'pagueHT oT 100% DCM, 0% MeOH no
97% DCM, 3% MeOH, O0,1% NH4OH). Odpakumum, coIepXamue MOIPOIOYKT,

cobupallM ¥ BHNaApMBaJIM IO CYXOT'O COCTOSHMSA C TIoJiydeHuMeM 117 MDD



99

o

(BHIXOI 00%) (R) -N-0Bensuia-1-(6-(2,2, 2-TpUdTOP3TUJI) TUEHO [2, 3—
d] mupuMuanH-4-1JI) azenadi—4—-aMrHa. [JaHHBEM OCTAaTOK pPacTBOPAJIM B
alleToHe n IpeBpalaln B COoJIb XJIOPUCTOBOIOPOIHOM KV CJIOTEL
nocpencrTBoM obOpaboTkm ¢ nomomepr HC1 (4 H., B »OMOKCaHe), O0OCaloOK
OMIIBETPOBAJIM M TBEPIOOE BEMECTBO BHCYIMBAJM C IoJiydeHrem 115 wMr
(Beixonm 48,5%) coenmumHeHusa 3, IOpencTaBagwomero cobon CoiHozF3NyS
1,7HC1. 1,4H,0, T. mia.: 134°C (mo Koduepy), ONTHMUECKOe BpalleHMe:
+59,1° (365 uMm, DMF, 20°C, c=3,03 mMr/mi).

H AMP (500 MI'u, DMSO-ds) & ppm 9,22 (br s, 2H) 8,44 (s, 1H)
7,67 (s, 1 H) 7,52-7,58 (m, 2H) 7,37-7,44 (m, 3H) 4,07-4,19 (m,
5H) 3,99-4,06 (m, 1H) 3,75-3,86 (m, 2H) 3,20 (br s, 1H) 2,47 (br
s, 1H) 2,24 (br 4, J=12,3 Tw, 1H) 2,03-2,13 (m, 1H) 1,97 (g,
J=9,9 ru, 1H) 1,80 (br 4, J=11,0 Iy, 1H) 1,59-1,71 (m, 1H)

Ipumep B3

[loslydyeHMe coeIMHeHUS 4:

Lj‘\)

lTogo®HO coeIMHeHMIO 3, HauMHasg Cc (S)-N-OeHzmjlazelaH-4—-aMMHa,

B BuIe coJiu HC1l

M IIPOMEXYTOUHOMY COeOMHeHuBn b5 nojaydaau (S)-N-OeHzua-1-(6-(2,2,2-

TPUPTOP2TUII) TUEHO [ 2, 3—d] IUpUMUIMH-4-1JI) azellaH—4—-aMrH (97 MI,
Brxon 50%). IIaHHOe COEeIMHEHME pPacCTBOPAJIM B alleTOHe U IIpeBpalaliu

B COJIbE XJIOPUCTOBOHNOPONHOM  KUCJIOTH IOCPeICTBOM 00paboTKM C
nmomomeo HC1 (4 H., B @OMOKCaHe), O0OCaIok OMIbBTPOBaIM M TBeploe
BEeleCTBO BHCYIMBAJIM C IDoJiydeHmeM 80 Mr (BeIxon 34%) coemmHeHusa 4,
npencrapidomero cotoi C, H,sFsN,S . 1,6HCl . 1H,O0, T. mmiI.: 230°C
(mo Kobsepy), onrumueckoe BpameHue: -60,6° (365 uMm, DMF, 20°C,
c=2,84 Mr/mMi) .

[Ipumep B4
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[lonmyueHMe COeIIMMHEeHNMA 3a 12 aJIbTEPHaTMBHOE

[IoJIlydyeHMe coeIVMHeHuM 3 u 4

CMecChs N-BeH3MJIazenaH—4—-aMmHa (166 MT, 0,81 MMOJIB ) ,
(CAS[1565450-95-4]), 4d—xJiop—6— (2,2, 2—-TpUOTOPDTUII) TUEHO [2, 3—
d] mupuMmuouHa (CAS[1628317-85-01), (186 MI, 0,74 MMOJIb ) ,

IIOJIYUEeHHOTO KaK omnmcaHo B Journal of Medicinal Chemistry (2016),
59(3), 892-913, m DIPEA (0,26 ™y, 1,48 wMvmoJsb) B 1PrOH (5 ™)
HarpeBasu npu 90°C B TeueHMe HOUM. PacTBOp oxJjaxknajM OO K. T.,
3aTeM KOHIEeHTpMpoBaJlM M  OCTaTok IomJjiomajgm ¢  nomomeio  DCM,
opTraHuueCcKUn CJIO¥  TIPOMEIBAJIM  BOIOM, BHICYIIMBaJM  Han  MgSOy,
duIbTPOBANIM M BHIIAPMBAJIM 0O CYyXOT'O COCTOAHMA. OCTATOK OUMIaJIN
IIOCPeNCTBOM XpoMaToI'padum Ha CUIMKareje (HeNoIBWXHas ¢asza: SiO0H
C uyacTulaMM HelOpaBUJILHOM  QOPMEL, 15-40 wmMKM, 24 T, MERCK,
IIOOBMXHasa Qasa: TI'pammeHT 95% DCM, 5% MeOH (+10% NH,OH)) . Odpaxkuuwu,
comepxamye IIPOOYKT, cofuMpaliM M BHIIAPUMBAJM OO CYXOI'O COCTOSHMUSA C
IoJiydeHreM 223 MT (BrIxOom 72%) paueMmiyeckoro N-6eH3mJ—1- (6-
(2,2, 2-1pUdTOP2TWUJI) TMeHO [2, 3—d] mupuMuanH-4-1JI) asenaH—4—-aM1Ha,
npeIcTaBJAKmEero cobo¥ coenuHeHre 3A. [JIBa 5SHaHTHMOMEepa pa3nesisaau
IocpelCTBOM xupaJibHOM SFC (HenomBuwxHasa o¢asza: CHIRALCEL OJ-H, 5
MKM, 250x20 MM, mDomBwxHasa dasza: 80% CO,, 20% EtOH (0,3% iPrNH,)).
dpakuuM, CcolepXalle IIPOOYKT, coOupalJlM M BHIIApMBaJIM IO CYXOTO
COCTOSHMA C TIIOJIYUeHUMeM COoOTBeTCTBeHHO 103 Mr (BeXOHO 33%) I[IepBOTO
BIIIOUPOBAHHOTO DHaHTHMOMEepa A, KOTOPHM COOTBETCTBYET COEeOVHEHUID 3
a®CoJIOTHOM KOHOUIYpaLUM (R), m 102 wmr (Brxom 33%) BTOPOTO
BIIOMPOBAHHOTO DHaHTHUOMEepa B, KOTOPHEM COOTBETCTBYET COeIMHeHU© 4
ab®CcoJIoTHOM kKoHOUIypauum (S) .

Kaxaeli DHaHTMOMEP IO OTIEeNbHOCTM PacTBOPSAIM B alleToHe U
npeBpallajm B COJIb XJIOPUCTOBOIOPOOHOM KM CJIOTEL [IOoCpenCcTBOM
obpaborku c nomombil HC1 (4 H., B OMOKCaHe), OCalOK OMJIbTPOBaIM U

TBEPIOE BEMEeCTBO BHCYMMBAJIM C noJydeHmeM 100 MI' coelIMHeHMSA 3,
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npencrapigomero codom C,1H,sFsNgS . 3,4HC1 . 2,7H,0, T. miu.: 130°C
(mo Kobdmepy; cmosa) m 98 Mr coemmHeHumsa 4 Cy1Hp3F3NgS . 2,4HCI
1H,0, T. mwi.: 224°C (mo Kooduepy) .

AJIbTepHATUBHOE IIOJIYUEHMEe COeOMHeHUsa 3A

B notoke N, OpuM K. T. pPacTBOpP IIPOMeXyTOUHOI'O COeIVMHEHUHA 3
(1,5 o, 4,55 w™MmoJib), OeH3MJIaMMHE, (1,49 ™, 13,66 MMOJL) U
VKCycHOM kmcJotTe (0,52 mir; 9,11 MmoJis) B MeOH (15 my) m DCE (15
MJI) TIIepeMemnMBajJM OpM K. T. B TeUueHMe 2 4. 3aTeM »DoOaBJIAIM
NaBH (OAc); (2,12 r, 10,02 MMOJIE) M CMECh IIepeMellMBaJM IIPU K. T. B
TeueHre 48 u. PacTBOp BHUIMBAJM B OXJIQXOIEHHYI BONY, IIOBHIIAJIN
OCHOBHOCTEL C IOMOmb 3 H. NaOH. IIpOoOYyKT DKCTparMpoBajiM C IIOMOIBI
DCM. OpraHMYeCKUN CJIOM TIIPOMEBAJIM COJIEBEIM pPacCTBOPOM, BHCYMUBAJU
Han MgSQy, QuiIbTpOBaJIM M BHIIAPUBAJM 0O CyXOI'O COCTOAHMA. OCTaTOK
ouMmaJiM IOCPeICTBOM XpoMaToIpadmu Ha Ccuiamukarejyie (HeIOOBIXHAS
basza: SiOH ¢ wuyacTulaMy HenpaBUJIbHOM dopmer, 15-40 wmxMm, 24 1,
[NoOOBMXHasa ¢dasza: 96% DCM, 4% MeOH (+10% NH4OH)) . dparuum,
comepxamye IIPOOYKT, cofOMpalM M BHIIAPMBAJM 0O CYXOT'O COCTOAHMA C
nojiyuyeHuem 1,9 r coenmHeHusa 3A (Bexonm 99%) .

CoennHeHU4d, IpuBeIeHHLE B TabJsmie HIUXe, [IoJIydalin
[IOCPelCTBOM IIpMMeHeHud crocoba, AHAJIOTMUYHOT'O OIMCAHHOMY  OJIS
[IOJIYUEHMA COeOMHEHMs BHIIe, HauMHasd C COOTBETCTBYKIMX MCXOIHHX

BemeCTB.
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Homep coeIMHeHUS CTpyKTypa

CoenmHeHMre 5 u 5a (u=3

IIPOMEXYTOUHOTO
coemmMHeHUd /) // Y
F [
s \\‘N/
VAN
/ F
i:
IoJIyyaJii B BUIe CBOOOIHOTO OCHOBAaHMSA
(coemmHeHMe ba) M B BuIe coJu HCI
(coeguHenue 5) (.2,5 HC1 . 1,2 H,0)
[Ipumep B5

[IoJlydyeHMe CcoOeIMHEHUS 6:
/

|

2
\ j/
N
A
.
/N
Fel fﬁ<9 | o ,)
FoF

B mnoTokxe N, pacTBOp IMOIPOMEXYTOUHOTO coeIMHeHMsa 3 (250 wr,
0,76 wMMOJIB), WM30MHIOJNIMHa (CAS[496-12-8]) (361 wMmr, 3,04 MMOJE) U
YKCYCHOM KMCJIOTH (96 MrJ, 1,67 MMoJb) B THFE (10 MJI) OepeMemmMBaJM
IpM K. T. B TedeHMe 2 uU. 3BaTeMm nobasjaiam NaBH (OAc)s; (354 mr, 1,67
MMOQOJIE) ¥ CMeChb IlepeMellMBajM IIpKM K. T. B TedueHMe HOouM. CMeCh
OCTOPOXHO BHJIMBAJIM B JeOAHYyK BOLYy W BKCTpalMpoBaJiM C IIOMOWBK
EtOAc. OpraHMuecKue cJion O0BeINH AN, [IPOMEIB aJIN COJIEBLM
pacTeoOpoOM, BHCyWIMBaJXM Haln MgS0O,, OUIBTPOBAJM W BHIIAPUBAJIN IO
CyXOro cocTosaHMsa. OCTaTOK OouMaljiM IIOCPeOCTBOM XpoMaTorpadoum Ha

cuilukarejyle (HemnonBwkHasa Gaza: SiOH ¢ dYacTullaMM HeOpaBUJILHOMU
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dopmer, 15-40 mrm, 24 1, MERCK, nomewxHasd ¢aszsa: TrpagmeHT oT 0,13
NH,OH, ©98% DCM, 2% MeOH mo 0,1% NH,OH, 95% DCM, 5% MeCH).
Opakumm, comepxamye TIMIPONYKT, cobupalyM W BHIIAPMBAJIM OO CYXOTO
COCTOAHMSA C IojJgydeHmMeM 130 MI' coemmHeHMsa 6 (Bexonm 40%). JJaHHYO
dppakuMvo KpuCcTaJM3oBaan mu3  Et,0, ocamok  OTOUIILTPOBHEBAJIU U
BHICYNIMBAJIM 101 BakKyyMOM C IoJiydeHuem 40 MI' coenmHeHusd 6, M.P. =
111°C (DsC).

CoenmHeHUs, [IPMBEIEeHHEEe B Tadbuie HWXE, noJiyyajm
[IOCPelCTBOM IIpUMeHeHud CcIrocoba, AHaAJIOTUMUHOTO  OIIMCAaHHOMY  IJIA

IIOJIydeHIMAa COelIVMHEHNVA BHIIE, HadlHaAd C COOTBETCTBYKINMX WVMCXOIOHEIX

BemecTs.
HoMep coennHeHUS CTpyKTypa Brxon
F
-
v %
\\ S—F
CoemuHenue 7 (u3 WKKNH

IIPOMEXYTOUHOT'O [%M“\

coenIMHeHud 3
) o
F. / N
XA
F N B BUIe coJum HCI1
CoenMHeHMe 8 (U3 N
[IPOMEXYTOUHOTO N,j
coenMHeHMa 3) !l%

F . B Bume cosgm HC1




104

HoMep coeOnHeHUI CTpyKTypa Brxon
CoenuHeHMe 9 (U3 )
IIPOMEXYTOUHOTO &x
_N/
coemMHeHMa 3)
=N
o
F
F B BuUIme coJim HC1
CoemuHeHMe 12 __{ 53%
(113 ﬁH
\
IIPOMEXYTOUHOTO S
coenuHeHMUS 3) 'jl
o TR
M.P. = 94°C (mo %_(I
F =
S N
Kodiepy) o/ F
CoengmHeHMre 52 47%

(13
[IPOMEXY TOUHOT'O
COeIMHEHUA 3 U
28-2—-amMmHO-N, 3—
OIVMeTUJI0y TaHaMUI
a CAS [87105-26-

81)

N
e 4 |\/']'
S o

£ N

CoemmHeHue 53
(1=
[IPOMEXYTOUHOTO
CoenIMHeHus 3 u
BeH3MII[3-
(ODMMe TMIIaMMHO ) TIP
onmJ] amMmHa, CAS

[32857-22-01])

~J
oo
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HomMmep coenmHeHUHA

CTpykTypa

Brxon

CoenuHeHue 54
(s
IIPOMEXY TOUHOTO
COeIVMHEHNA 3 U
1-(1l-meTma—1H-
nupasojy—4-
W) 9TUJlaM1Ha,
CAS : [911788-
33-51)

85

o0

CoenuHeHre 55
(1=
IIPOMEXY TOUHOT'O
coenuHeHUs 3 U
l-Terparunpo—2H-
nupaH—4-
nIMeTaHaMMHa,
CAS : [130290-
79-81)

B BuIe coJim HC1

CoengmHeHMre 56
(13
IIPOMEXYTOUHOTO
coeIVHeHUs 3 U
N'-Benzmi—-N, N—
OMMe THUJID TUJIeHIra

MMHa, CAS

[109-55-71)

B BUIe coJiv HC1

CoenmHeHue 57
(n3
[IPOMEXYTOUHOTO
coeIVHeHUsa 3 U
N'-0eHzmiI—-N, N-
OMMe THUJID TUJIeHOIra

MMHa, CAS

[103-55-9])

54%
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HoMep coeOnHeHUI CTpyKTypa Brxon
Coenuuenue 58 Ww _?y— 62%
N
(M3 CcoemMHeHUH ~ N
11 u g /}
N-
N300y THUpaJIbOeTUn
72 TN
a, CAS : [78-84- F\/—{ B
S STONT
21) FF
74 % 34%
CoemuHeHmMe 59 >Fﬂ
(1 VMHEeHNA N—"0
3 coeInmMHe D ~
3A M okCceTaH—-3— (“;>
oHa, CAS N
/T TN
[6704-31-017) E |l J
S N’
E F
CoengmuHeHMre 60
(M3 coemMHeHMUS N= 2R
34 ﬁ»f‘hr}‘\w =
n 1-MeTuyi—-1H- fhﬂ%
/
nmMpasoJ—4- N
4 N
Kapbanbnerunoa, W andl )
%F 8 N‘/
CAS [25016-11- F B BuIe coJmu HC1
9])

CoenuHeHue 61
(13
IIPOMEXY TOUHOTO
coemuHeHUsa 34 wu
1-MeTmi—1H-
nmupasos—4-
KapBaJjboeruna,
CAS : [25016-11-
91)

B BuIe coJyim HC1
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HomMmep coenmHeHUHA CTpYKTypa Brixon

CoenmmHeHMNe 62
(u3
[IPOMEXY TOUHOTO
coeIVHEHUSA 3 WU
3_

OVME TUIIaMUHOIIPOTL

milamMmHa, CAS

[109-55-71)
|
CoenuHeHMre 63 \ N.
N
==, )
(13 coemMHEeHUS VA y
M

62 u
l1-MeTnn—1H-
orpaso—4-

kapBaJjbOoeruna,
CAS [25016-11-
o91)

B BuIe coJium HC1l

[Ipumep B6

IloslyueHue coerimHeHus 10a:

B Bunme cosm HCI1

HC1 (0,45 M, 1,81 mvmonk, 4 M pacTBOp B IMOKCaHe) nDoOaBJIAIM
no kamiaMm npu 5°C K pacTBOpy IMIPOMEXYyTOUHOTO coenmHeHms 12A (100
M, 0,18 Mmosns) B DCM (3 MJI) M CMeChb IIepeMemMBaJM IIPpUM K. T. B
TeueHMe 15 u. PeaKUMOHHYK CMeCH BHIIAPMBAJM OO CYyXOI'O COCTOSHUSA,
OCTaTOK IoIviomaiM C noMomepln Et,0 M pacTBOpPUTEJIE CHOBAa BHIIAPMBAJIU

0O CYXOT'O COCTOSHMA (X2) C I[OJIydeHMeM TBepIoro ocTaTka (60 wmn)
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coemmHenus 10A B Bume coJsim HCl (M.P=220°C mo Koduepy) .
CoenmHeHMe, [IPMEBEIEeHHOe B Tabauile HIWXE, IoJIy4yaJin

[IOCPEeICTBOM IIpMMeHeHMs  crocoba, aHaJIOTMYHOT'O OIMCaHHOMY  IJIS

[IOJIYUeHMsa COeIMHEeHMsS BHIIe, HauMHasgd C COOTBETCTRBYWIMX MCXOIHEX

BemeCTB.

Homep coeIMHeHMUS CTpyKTypa

N
5
n /

N, 0

CoemuHeHue 10B (us NH

[IPOMEXYTOUHOT'O COENUMHEHUS (f—%>
.

12B) N
M.P. = 205°C (mo

el
Kobitepy) \7<F_< ST

F

=z

B BHUIe coJmu HC1

pumep B7

[loslydyeHMe coeIMHeHMs 11:

N =

P

1-MeTun—-1H-nupazon—4-kapbanenerun (CAS : [25016-11-9]) (100
MT, 0,9 wMmOJIB) mobaBiyaauM o kamiaam  nopu 20°C K pacTBoOpY
IIPOMEeXyTOUHOTO coenmHeHmusa 9 (300 mr, 0,9 mvmoaws) m Et;N (0,23 wi,
1,64 wmoyp) B MeOH (5 ™). CMechb TIepeMemMBaJIM IIPpM K. T. B
Teuenre 4 u., CMechb oxJjaxmaau no 0°C, 3arTeM IOPLUUSAMU HOOABJIISLIIM
NaBH, (47 w™mr, 1,23 MMOJB) M CMECh IIepeMelmMBaJIM IIpM K. T. B
TedyeHre 15 u. CMechk BHJIMBaAJIM B JeISHYK BoIOy, colepxamyn 10%
NH,Cl, m Tpm pas3a D2KCTpalMpoBajiM C IIoMombpln DCM. OpraHMUecKue CJIOU
cobupalv, NOPOMEERAJIM COJIEBEIM pPacTBOPOM, BHCymHMBaJIM HaLl MgSQ,,
GMIIETPOBAJIM WM BHIIApMBAaJIM OO CyxXOI'O COCTOAHMA. OCTaTOK OuMlaliv
IIOCPENCTRBOM XpoMaTOoTpaduM Ha CcuIMkKarejye (HenonBWXHas oGasza: SiOH
C dYacTullaMy HeOpaBUJILHOM  QOPME, 15-40 wmMkM, 24 T, GRACE,

MNOOBMXHasa ¢asza: rpammueHT ot 0,1% NH4 OH, 97% DCM, 3% MeOH pmo 0,1%
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NH,OH, 95% DCM, 5% MeOH). ®pakumm, colepXalue NPONYKT, cobupalm M
BHIIAPMBAJIM IO CYXOT'O COCTOSHMA C noJgydeHmem 140 wmr (Bexon 40%)
coenuHeHus 11.

CoenomHeHNe, [IPMBEIEeHHOEe B Tabuile HIWXE, IoJIy4yaliu
[IOCPEeICTBOM I[IpMMeHeHMs  crocoba, aHaJIOTMYHOT'O OIMCaHHOMY  IJIS

IIOJIYy4deHMAa COelIVMHEHNWA ll, HadlMHaAd C COOTBeTCTBYyKIer'c MCXOIHOTIO

BelleCcTRa.
HomMep coenuHeHUS CTpyKTypa
o
N{_}}—w
CoenmHeHMe 69 (u=3 =N NM

[IPOMEXYTOUHOTO COEOUHEHUS
14 n 4-
OVMPUMUOVHKAPOOKCaJboeTuna

CAS[2435-50-91)

[Ipumep BS

[losyuyeHre coemuHenun lla m 1lb:

D
N= N ?/
= — NH
Nxf 5 &

Coem. W 11A Coem. M 11B (B BUIOEe COJM
HC1)
SHaAaHTHMOMEPH  palleMMuecKoM cMecu coenomHeHmusa 11 (135 wMr)
pasieann C IOpuMeHeHMeM  xupaJibHoM  SFC (HemmomBWXHAa A baza:

Chiralpak AD-H, 5 wmxM, 250*30 MM, mDomBwxXHasa odaszsa: 60% CO,, 40%
iPrOH (0,3% 1PrNH,)). Opakumm, comepxamye OPOOYKT, cobupaln U
BHIIAPMBAJIM IO CYXOI'O COCTOSHUSA C IOoJiydeHreM 62 Mr (Buxon 46%)
[IepBOTO BIIOUPOBAHHOTO SHaHTHOMEPAa, IpenCcTaBJISARIETO cobon
coemuHeHre 11A, wu 65 wMr (BexXonm 48%) BTOPOTIO BJIIOMPOBAHHOIO

sSHaHTHMOMEpPa (coenuuenus 11B B BuOe CBOOOIHOTO OCHOBaHMUA) .
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CoenmHeHMEe 11A  JmModMIM3MpPOBAaJIN co CMECED alle TOHUTPMII/ BoOa
(20/80) ¢ nojsyueHueM 46 MI' coemmHeHmsa 11A. CoemnuHeHre 11B B BuUIe
CBOOOINHOT'O OCHOBAaHMA pacTBOpaJM B 2 MI ACN, nofaBjdajM IO KallJlfaM
6 . HCl B iPrOH (2 »kB.) mpu 10°C, sarem Et,0. CMeck pacTupasu,
OMIIBETPOBAJIM M BHCYINMBAJM C IIOJydeHMeM 25 M coemmHeHms 11B (B
BuIle coJm HC1).

CoenmHeHus, [IPUBEIeHHEEe B Tadbuile HIWXE, noJiyyalim
[IOCPEeICTBOM IIpMMeHeHMsa  crocoba, AHaAJIOTUMUYHOTO  OIMCAaHHOMY  IJIA
[IOJIYYEHUSI COeIMHEHMS BHIIe, HauMHasg C COOTBETCTBYKRIMX MCXOIHBIX

BemeCcTB.

Homep coeImMHeHUS CTpyKTypa

CoengmHeHMre 13A (U3
IPOMEXY TOUHOTO

coeIuHeHUs 3)

CoenuHeHMe 13B (=3

IIPOMEXYTOUHOTI'O

coenMHeHMa 3)




CoenuHeHMe 7TA U

coeIMHeHMe 7B
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13 peakluMM OCHOBHOM
HeVTpalu3alun U
pa3snejyieHmnsa
rnocpencreoM SEC
coenuHeHus 7/
(HenmomBmxHasga Qa3a:

CHIRALPAK AD-H, 5

MKM, 250*30 wMmM,
rnooemwxHad dpasza:

55%
COZ/

45% 1PrOH (0,3%

iPrNH;) )

CoenmHeHMe S9A u

coenmHeHMe 9B

e

Jaa
J

/
& F

s

=

\J
. —( [ J
:

CoenmHeHMe 7TA CoeIlMHeHMe /B

U3 peakluuM OCHOBHOMU
HelTpaluzaluu u
pasnesieHnda
rnocpencreoM SFC
coenmuHeHusa 9
(HenmonmBmxHasa das3a:

CHIRALPAK AD-H, 5

MKM,

250*30 Mm,
rnogBmXxHad dpas3a:

55%
CO,, 45% 1iPrOH (0, 3%

1iPrNH,) )

(B BuOme coJsim HCI1)

4 { N
F;%;:XS ij

CoenuHeHUe 9A CoenuHeHUe 9B

(B Bume coJjmim HCI1)
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Coenubenue 57A mu
coenmHeHue 57B
13 pa3nejieHusa
nocpencrsoM SFEC
coenuHeHusa 57

(HenmomBmxHasga das3a:

CHIRALPAK AD-H, 5

L ;IJ%N
F s IN&j F\(j*éjhth

MM, 250%30 M, ¢ F ¢ F
nonBmkHasa dasza: 80% CoenmHeHre b57A CoenuHeHuMe 57B
CO,, 20% iPrOH (0, 3% (B Bume cosim HCl) (B BuOe cosm HCI)
iPrNH;) )
CoenuHeHMe 58A n
coenuMHeHMe 58B ns3 = . ?ii>——\ N\,
pasmeIeHNA Kg\;}—wk_}F— A / gym/h_
[IOCPenCcTBOM SEC R
coenMHEeHUA 58 (T:S (:;:>
N
(HenmoOBWXHA S dpasza:
Lux Cellulose-2, 5
MKM, 250*21,2 MM,
nogeuxkHasg  ¢dasa: 603 CoemmHenue 58A CoenmHenme 58B
CO,, 40% MeOH (0,3% (B Bume cosm HCl) (B BUMIe cojym HC1)
iPrNH,) )

Coenmubenue 59A u
coenmHeHue 59B wus
pa3nejieHmnsa
nocpencreoM SFEC
coenmHeHus 59
(HenmonmBmxHasa das3a:

CHIRALPAK AD-H, 5

MKM, 250*30 wMmM,
NonBMXHaga ¢aza: 60%
CO,, 40% MeOH (0,3%

1PrNH,) )

SN

L

74 ‘ xﬂ
F;%:iﬁs MA

CoenuHeHUe 59A CoenuHeHMe 59B

O

s
F§<rﬂs LWJ

F
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CoenmuHeHMe 60A n
coenmHeHue 60B
13 pa3nejieHusa
nocpencrsoM SFEC
coenmHeHus 60
(HenmomBmxHasga das3a:

Lux Cellulose-2, 5

MKM, 250*30 wMmM,

nomemxHas dasa: 50% CoemnmHenne ©00A CoenmHenme 600B
CO,, 50% MeOH (0,3% (B Bume coym HCI1) (B Bume cousm HCI)
iPrNH,) )

CoenmHeHMe 67A U

coenmMHeHMVe 67B

CMECh
U3 pasnesjieHus ., cmecs uuc- Tparc-
N dopm N

nocpencrasoMm SEC Gopm
coenmMHeHusa 67
N N
(HennomBwxHasa dasa:
/ | NN 4 | SN
CHIRALPAK AD-H, 5 F S M) F s wJ

F F F F
MKM, 150*30 mMmM,

CoenmHeHMe 67A CoemmHeHMe 67B (B BHUIe
INOOBMXHasa ¢aza: 87%

coqum HC1l) (B BUMIme coJjmt HCI1)
CO,, 13% MeOH (0,3%

1PrNH,) )

NauHele SMP mja coemuHenusa 9B: H AMP (500 MI'w, DMSO-dg) &
ppm 8,90 (br s, 2H) 8,41 (s, 1H) 7,67 (s, 1H) 7,35 (d, J=7,6 Iu,
1H) 6,%96-7,15 (m, 2H) 3,97-4,25 (m, 6H) 3,81-3,91 (m, 2H) 3,33
(br s, 1H) 2,46 (br s, J=1,9 Tu, 1H) 2,32 (s, 3H) 2,27 (s, 4H)
2,06-2,15 (m, 1H) 1,98 (g, J=10,1 ITu, 1H) 1,84 (br d, J=9,5 Twu,
1H) 1,66 (g, J=11,2 Twu, 1H)

INauurle AMP 1nja coemuHeHmsa 7B: 'H AMP (500 MI'ty, DMSO-dg) &
ppm 9,60 (br s, 2H) 8,56 (br s, 1H) 7,83 (br d, J=6,6 Iu, 1H)
7,74 (br s, 1H) 7,34 (br t, J=8,8 Iu, 1H) 7,18 (br s, 1H) 3,99-
4,29 (m, ®6H) 3,85 (br s, 2H) 3,30 (br s, 1H) 2,41-2,49 (m, 1H)
2,26 (br s, 1H) 1,93-2,17 (m, 2H) 1,84 (br 4, J=8,8 I'u, 1H) 1,71
(br 4, o=11,3 Tu, 1H)

[Mpumep B9



114

[lolyueHue coeimHeHMsa l1l4a m coenmHeHusa 14b:

/TN
L

o~
M,
o
\\\_./ iy

F Coenm. W 14A, F Coem. W 14B

B mnoToke N, pacTBOp IIPOMEXYTOUHOTO cCcoeIuMHeHMsa 13 (82 wr,
0,18 w~mosp) B THE (3 M) poBGaBJsiIM IIO KallJIAM K  pacTBOpPY
aoMorumprnoa JuTtrg (6,8 wmr, 0,18 wmvmoss) B THE (2 M) npu 5°C.
CMechb IepeMemmBaiy B TedeHre 4 u. npu 5°C. EtOAc moGaBJISaaM IIO
KaljiaM K pacTeBoOpy C  IHOCJenyoluM MeIJIEHHEIM »OoOaBJIEHMEM BOIH.
PeaKLMOHHYID CMeCh BKCTparMpoBaJM C TIoMombio EtOAcC, opraHMUecKUM
CJIO¥  HIpOMHBAaJM  BOIOM, BHICYIIMBAJIM Han MgSOy,, puIbTPOBANIML U
BHIIIAPMBAJM 0O CYXOT'O COCTOAHMA. OCTaTOK OuMlaJiM [IOCPEenCTBOM
XpoMaToIrpadum Ha cumKarese (HeronBmxHa g baza:
HeMOOUOUIUIMPOBAHHEIM OMOKCUI KpPeMHMI C uYacTUlaMM HelpaBUJIbLHOM
dopmrr, 24 1, nomBwxHasas ¢asza: 0,5% NH4;OH, 95% DCM, 5% MeOH).
dpakluuM, CcolepXalue IIPOOYKT, cobupalM M BHIIapMBaJlM IO CYXOTO
COCTOAHMA C IoJyueHMeM 29 wMI' (BHxon 39%) palleMMUuecKOM CMecHu.
CMech pasleldanu C TIpuMeHeHMeM XUpaJibHoY SFC (HemonBwmwxHasa dasz3a:
CHIRALPAK AD-H, 5 mMrM, 250x20 wmM, nOoIoBMXHasg ¢a3a: 715% CO,, 25%
iPrOH (0,3% 1PrNH,)). OJpakumm, comepxamye OIPOOYKT, cobupalu U
BHIIAPMBAJIM OO CYXOT'O COCTOSHMA C noJgydeHrem 10 Mr (Buxon 46%)
[IepBOTO BJKOUPOBAHHOTO u3oMepa A um 10 wMr (Bexon 48%) BTOPOTO
SIIOUPOBAHHOT'O M30Mepa B.

MsoMmMep A JIuodMIMsMpoBaJIM Cco cMecbio ACN/Boma 20/80 ¢
nojgydenveMm 0,009 ¢ (12%) coemmHeHmMsa 14A.

MsoMmMep B JuodmiIusupoBaIM Cco cMecbio ACN/Boma 20/80 ¢
nogydyenveMm 0,008 o (11%) coemmHeHMsa 14B.

[Ipumep B1O

I[ToslydeHMe coelIMHeHMsa 15:



115

B moroke N, mpu 0°C DIAD (0,219 mia; 1,11 MMoJb) HDOBaBIIAIM K

pacTBoOpy IIPOMEXYyTOUHOT'O COeIMHEeHUHd 2 (0,3 1, 0,905 w™moJB),
denosa (CAS : [108-95-21), (102 mMr, 1,09 MMmoJsisz) m PPhs (371 wmMr;
1,42 mmosie) B THE (8 mi1) . ObecneumMBalM OOCTMXEHME CMECbl K. T. U

lepeMellMBajlM B TeueHMe HOUM. PeaKUMOHHYI CMeCh BHIIapMBaJM IO
CYXOT'O COCTOAHMA.

HeouumeHHEIM OPOOYyKT OUuMIAaJIN c TIOMOIIBIO KOJIOHOUHOM
xpoMaTorpadmm Ha CcuIMKarese (oJmoeHT: TenTadH/EtOAc ot 1/0 mo
3/1). HeoOxonouMmyio bpaxumo coBupain n KOHLEHTPUPOBAJIU C
nojgyduenveM 0,211 T HeOUMIIEHHOTO COeIMHEHMHA, KOTOpOoe OuMmaJu C
IIOMOMBID XpoMaToTrpadum c obpameHHOM GasoM (HenonBmwxHasa daza: YMC-—
actus Triart-C18, 10 mxMm, 30*150 MM, nomBwxHas dGasza: I'padMeHT OT
40% NH4HCO3;, 0,2%, 60% ACN mo 0% NH4HCO,;, 0,2%, 100% ACN).
dpakuuM, CcolepXalue IIPOOYKT, cobupalM M BHIIApMBaJIM IO CYXOTO
cocrTosaHMa C nojgyuenmem 0,145 1 (BEXOnm 39%) NpomoyKTa, KOTOPHM
KpucTajlyin3oBaJgn wn3 DIPE 1@npu o00paboTke YIBTPas3BYyKOM, ocalok
duIesTPOBaAJM ¥ BHCYNMBaJIM C HoJydeHueM: 0,095 10 (BHxXOO 26%)
coenmHeHus 15.

Mpumep B11l

l[ToJlydeHMe coeIMHeHMSI 16

e
—H

3

F B Bume coJsu HCI1
B mnoToke N, pacTBOp IMOIPOMEXYTOUHOTO coelumHeHusa 3 (200 wr,

0,544 wnmMoJin), 4-MeTmabeHzmiamMmHa (CAS[104-84-7]) (66 wmr, 0,544
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MMOJIb ) , n NaBH (OAc) 3 (224 wT, 1,06 wMMOJIB) B DCE (10 1)
IepeMellMBalgXM OpUM K. T. B TeueHMe HouM. [Jo0aBJAIM HaCHIeHHBN
pacTBop NaHCO; (10 ™) m DCM (10 w™MJ), cCMech pas3mOesisalv, BOIHBEM
CJIOM D2KCTparvpoBaaM C ooMombi DCM (10 M x2). OpraHMUecKUe CJIOU
00BeIMHANM, [OPOMHEBAJM BOOOM, 3aTeM BHCymWMBaJIM Hal Na,S0, u
BHIIAPUBAJM C nOoJydeHueM 300 MI' HeOUMIEHHOTO CcoenOMHeHMs. OCTaTOK
ouMmaJiM TIOCPeACTBOM XpoMaToIpaduu Ha Ccuiaukarejie (HeNOOBWXHAS
baza: Kromasil, 150*25 wm*10 MKM, HOOIOBMXHasa ¢asa: IpalMeHT OoOT
47% Bomel (0,05% rumgpokcuma amMmMoHmMsS, 00./06.), 53% ACN mo 37%
Bomel (0,05% ruIpoxcuma amMoHus, o06./06.), 63% ACN). Oopakuuu,
coepxalue IIPOAOYKT, CcoOMpaliM M BHIIAPMBaJIM 0O CYXOI'O COCTOSHUA,
oCTaTok pacTBopsaiM B ACN (3 M), IOCJIenoBaTeJIbHO MEIJIEHHO
onobapJjgnM  BOOY (20 w) u HC1 (12 M, 0,15 wi). Unc eI
PacCTBOPUTEJL JIMOOUIMBUPOBAJM C HoJiydeHmeM 250 w™Mr (Bexonm 97%)
coenuHeHusa 16 B Bume coyim HCl (T. 1. :262-264°C).

1H saMP (400MI'y, DMSO-d6) & ppm 9,55 (br s, 2H), 8,57 (s,
iH), 7,74 (s, 1H), 7,46 (br 4, J=7,5 I'u, 2H), 7,17 (br 4, J=7,5
I'm, 2H), 4,15 (br 4, J=11,0 T'u, 6H), 3,83 (br d,

J=9,7 Tu, 2H), 3,14 (br d, J=13,2 Tu, 1H), 2,48-2,38 (m,
1H), 2,28 (s, 4H), 2,14-1,96 (m, 2H), 1,84-1,71 (m, 2H).

CoenmHeHUs, IpUBeleHHbE B Tabanie HUXE, IoJIy4daJu
IIOCPenNCTBOM IpMMeHeHMsa choocoba, aHaJOTMUHOTO OINMCAaHHOMY  IJIA
IIOJIyUeHMs COeOMHEeHMS BhHIle, HauMHasdg C COOTBETCTBYKRIMUX MCXOIHBIX

BemeCTB.

Homep coeIMHeHUS CTpyKTypa

CoemmHeHue 17 (u3
IPOMEXYyTOUHOTO COeOMHeHUS
3 m 3-
(MeTHMIIaMMHOME T ) ODeH3U1JIaM1

Ha, CAS [1035316-05-21)

B BuIe coJum HCI1
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HomMmep coenmHeHUA

CTpyKTypa

CoenuHeHne 18 (mu3
[IPOMEXYTOUHOT'O COENMHEHUS
3 ¥ rMmgpoxJjiopuna 2-—
MeTOKCHU—5—
MeTuJIQeHMII) MeTaHaMHa, CAS

[102439-19-01])

B BuIe coJim HC1l

CoengmHeHMe 19 (u3
IPOMEeXYTOUHOT'O COeOMHeHUS
3 u 2-MeTunbeH3MIIaMMHA,

CAS : [100-81-27)

B BUIe coJu HC1

CoenuHeHMe 21 (us
[IPOMEeXYTOUHOT'O COeNOMHeHUS
3 U 2-TUOPOKCHUOeH3UIIaMUHa,

CAS : [932-30-9])

HO

B BuIe coJim HC1

CoenuHeHMe 22 (U3
[IPOMEXYTOUHOTO COEIOMHEHUS
3 U 2-MeTOKCUDeH3UIIaMMHa,

CAS [6850-57-31])

B BuUIe coJim HC1
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HoMep coenmuHeHUS CTpyKTypa
CoemmHeHMe 23 (U3 t~§
A
N\
IPOMEXYTOUHOTO COeOMHeHUS ( /]
3 um 3-MeTunOeH3MIJIaMMHA, N
CAS : [100-81-21) ~x

./" |
e < 1
~g § N’
F!

B BuIe coJim HC1

&—<:;>

N

CoemuHeHne 24 (us
IPOMEeXYTOUHOT'O COeOMHeHUS
3 u 3-propbeHzmaMmHa, CAS

[100-82-3])

B BUIe coJu HC1

Ipumep B12
[ToJlydeHMe coeIMHeHUd 26:

M=
Hﬁ‘f%W%NH

B BuIe coJm HCI1

HC1 (0,74 M, 2,94 mvmoik, 4 M pacTBOp B IMOKCaHe) nDoOaBJIAIM
no kKamiaM npu 5°C K pacTBOPY MIPOMEXYyTOUHOTO coemuHeHms 17 (150
M, 0,29 Mmons) B DCM (5 MJII) M CMecChb IepeMelMBaJIM IIPpM K. T. B
TeueHre 4 4y, PeaKUMOHHYK CMeCh BHIIAPUBaJM OO CYXOI'O COCTOSHUSA,
OCTaTOK IoIvioWaju ¢ [noMomepln Et,0, OTOMIBETPOBHBAJNM WM BHCYMMBAJN
IO BakKyyMOM B TeueHMe HOouM C IoJIydeHMeM ocalka (69 wMT)
coemmMHeHus 26 B Bume coju HC1 (r. mia. = 156°C (mo Kobdsepy),
ONTUUECKOe BpameHue: +40,24° (365 um, DMF, 20°C, c=2,79 mr/Mi)).

'H AMP (400 MI'u, DMSO-dg) & ppm 9,18 (br s, 2H) 8,52 (s, 1H)
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7,79 (s, 2H) 7,71 (s, 1H) 3,95-4,25 (m, ©6H) 3,62-3,91 (m, 2H)
3,15 (br s, 1H) 2,43 (br s, 1H) 2,15-2,26 (m, 1H) 2,03-2,13 (m,
1H) 1,74-1,99 (m, 2H) 1,55-1,72 (m, 1H)

[Ipumep B13

[loslyyeHue coeIMHeHUSA 27:

HO _~y \

7 [ N
Fjg:jﬁs N%}

F

Ipy . T. TBAF (0,35 mu; 0,35 mmosis, 1 M B THF) mnofaBianu
IO KaIlJIAM K PacTBOPY IM[IPOMEeXyTOUHOTo coemmMHeHusa 19 (200 mr; 0,35
vmoJsib) B THE (10 w™MJI) ¥ peaKUMOHHYI CMeChb IIepeMellMBaJi I[IPpU
KOMHATHOM TeMIepaType B TeueHue 5 U.

PeakKUMOHHYID CMecChb BrUMBaiIu B 10% BomHelM pacTeop K;CO; M
SKCTparupoBaau ¢ nomombio EtOAc. OpraHMUecKUM CJIOM IIPOMEBAJIM C
noMmombio 10% BoOmHOTO pacTBopa K,COs (2 X 30 mia), Bome (30 M) u
coJleBoTo pacTBopa (30 M), BHCymmMBaJdM Han MgS04, OUIbLTPOBaIM U
BHIIAPUBAJM IO CYXOT'O COCTOSAHMA C OoJydeHreM 150 MI' HEOUMIMEHHOTO
COeIVHEeHUA. OcTaTok OoUuMIaJIn [IOCPEenCcTBOM XpoMaTorpadum Ha
cunukareye (HemnonoBwxHasa daza: SiOH ¢ dYacTullaMM HeOpaBUJILHOMU
bopmel, 24 1T, HDomBMXHasd ¢aza: TrpamueHt oT 0,1% NH4,OH, 95% DCM, 5%
MeOH gpmo 0,1% NH4 OH, ©90% DCM, 10% MeOH). O®pakumuu, coIepXxamme
IPOOYKT, cCcofMpalM UM BHOaAPMBaJIM OO CYXOT'O COCTOSHUA C I[IOJIydeHUeM
34 Mr (BexXonm 21%) HOpOAOyKTa, KOTOPHM OUMIMAJIM C TIOMOmMBK OOpaleHHOM
basze (HenomBxHasa ¢paza: YMC—-actus Triart-C18, 10 mxMm, 30*150 wmM,
INOOBMXHasa ¢aza: TI'paameHT oT 75% NH4HCOs; (0,2%), 25% ACN mo 35%
NH,HCO; (0,2%), 65% ACN). Opakumm, colepXxalue NPOOYKT, cobupaln M
BHIIAPMBAJIM IO CYXOI'O COCTOSHMA C IoJydeHrem 25 Mr (Buxon 16%)
coenuHeHUs, KOTOpOe  JIMOOMIM3MPOBaJM CcO cMmecbio ACN/Boma C
nojiydenveM 17 M (BHxXonm 11%) coenomHeHmsa 27.

CoennHeHNue, IpUBEIEeHHOE B Tabauiie HUXE, IoJIy4daJn

IIOCpenICTBOM IIPVMMEHEHNM A criocoba, AHaJIOTTMMUHOT'O OIIMCaHHOMY IOJI4
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IIOJIy4YeHNMA COEeIMHEHMA BHIIE, HadMHaAdA C COOTBeTCTBYKIEeI'O MCXOIHOI'O

BemecTBa.
HoMep COenVHeHUsd CTpyKTypa
gn
\'\\/
CoenmmuHeHue 50 _ \on
(M3 MPOMEXYTOUHOTO COeIUHEHUS (\ )
N
32) g
as
. ”8, N’/’
/F
F
[Ipumep B14

[ToslydeHMe coeIMHeHMSI 28:

M

r:*?//*—\

aad MH

/
\

1-MeTun—-1H-uMmmupnaszoj—5S—kapbokcalbOeTnun (CAS [39021-62-01),
(100 mr, 0,91 Mmosb) mobaBisaiau npu 10°C B moToke N, K pacTBOpY
IIPOMEeXyTOUHOTO coeluHeHusa 15 (150 mr, 0,45 mmosib) B MeOH (6 M) .
CMech IIepeMelmMBa M IpM K. T. B TedeHMe 5 u. BaTem pobarisaiau NaBH,
(26 mr, 0,68 MMOJB) M CMeChb IIEepeMelmMBaJM IpM K. T. B TedeHue 15
y, CMecCchb BHUIMEBAJIM B JIEODAHYID BOILY, 5SKCTpalvMpoBajiM C IIoMomein DCM.
OpraHMUYeCcKMM CJIOM BHCYmMBaJM Hal MgS0,, OMILTPOBANIM ¥ BHIIAPUBAJIU
0O CyXOI'O COCTOSAHMSA C IojiydeHueM 350 MI' HEOUMIIEHHOT'O COeIMHEHUS.
OcTaTok OUMILAJIN IOCpelCTBOM XpoMaToIrpadumu Ha cumkarese
(HenmomBwxHasa ¢aza: SiOH ¢ dYacTuUuaMM HeOpaBWUJIbHOM oopmel, 15-40
MM, 40 1, TnomBwXHasa O¢az3a: TpaaueHTt 0,5% NH4OH, 93% DCM, 7%
MeCH) . Odpakumy, comepXalle IIPOOYKT, cCcoOMpaliM ¥ BHIIAPMBaJIM OO
CYXOTO COCTOSHMA C IoJydeHMeM 113 wMr (BHxXOOm 59%) coenMHeHMSI,

KOTOpOe JMOOMIM3VpPpOoBaJIM CcO cMeckild ACN M BOIH C IIOJIydeHMeM 66 MT
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coeIMHeHMT 28.

CoenmHeHUs, IIpMBEeIIeHHEE B Tabaniie HIUIXEe, IoJiy4vyalin
IIoCpeCTBOM IIPVMMEHEHNM A criocoba, AHaJIOTTMMUHOT'O OIIMCaHHOMY IOJI4

IIOJIYy4deHIMA COeIVMHEHNVA BHIIE, HadlHaAd C COOTBEeTCTBYKINMX VCXOIOHEIX

BelleCTs.
HoMep coeOnHeHUS CTPpYKTypa Beixon
N— M
CoenuHeHMe 29
(13
N
[IPOMEXYTOUHOTO
15 i
coenMHeHNr ) . | 4J
N
F
B Bume coJm HCL
25%

W\
anW
CoenuHenue 30 2
(s /)
N

IIPOMEXYTOUHOTI'O

coemuHenms 15) Va (l%N
F?(\S | N-’"”J
F

Mpumep B15

[ToJlydeHMe coeIMHeHMsa 31:

*S
NH

NH N\

4
NJ

i~ ‘Q\\

&
F ’_\\

S

HC1 (0,4 mu, 1,6 mMvoak, 4 M pacTBOp B IOMOKCaHe) nDoOaBJIAIM
o KamiaMm npu 5°C K pacTBOPY [IPOMEXYyTOUHOTO coeauHenms 21A (84
M, 0,16 mMMosib) B MeOH (4 MJI) M CMeChb I[IepeMellMBaJM IPpUM K. T. B
TeueHre 24 u. PeaKUMOHHYK CMeChH BHIIAPMBAJM OO CYyXOI'O COCTOSHUSA,

oxXJlaxmajJu C TIoMombl OaHM C JeOgdHOW BOIOM, OCTaTOK IIOoTJlomasu C
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nomomein Et,0, ocamok OTOMIBETPOBHBAJM M BHCYIMBAaJIM 10 BaKyyMOM B
TeueHMEe HOUM C IIOJIydeHMeM COeIVHeHMs, I[IpelcTaBJjdnmero coboM
TBEPIOE BemecTrBO, (67 M, ), coelmmHeHusa 31 B Bume coygu HC1l, 7.
wi. = 184°C (mo Koobsepy), (onTmueckoe BpameHre : +13,97° (589
M, DMF, 20°C, ¢=3,15 mMmr/Mia)).

H AMP (500 MIu, DMSO-ds) & ppm 8,44 (s, 1H) 8,23-8,36 (m,
1H) 7,68 (s, 1H) 4,12-4,27 (m, 5H) 3,91 (br d, J=7,3 Tu, 4H)
3,58-3,70 (m, 2H) 3,39-3,46 (m, 1H) 3,22 (br s, 1H) 2,43 (br s,
1H) 2,20 (br 4, J=12,3 TI'u, 1H) 1,83-2,13 (m, 4H) 1,60 (g, J=11,2
I'm, 1H) 0,93 (d, J=6,6 I'u, 3H) 0,88 (d, J=7,3 Ty, 3H)

CoenuHeHNUs, IIpUBEeHHEE B Tabaunie HIXE, IoJIy4daJm
IIOCPEenNCTBOM IpMMeHeHMA crocoba, aHaJIOTMUHOTO OINMCAaHHOMY  IJIA

IIOJIYy4YeHA COeIVMHEeHMA BHIIE, HadMHaAd C COOTBeTCTBYIMX MCXOIOHEIX

BEECTB.
HomMmep coemmHeHMA CTpyKTypa
N Y
iy
CoengmHeHMre 32 (U3 ( ™,
IIPOMEXYTOUHOTO Fw/j

coenMHeHMsa 21B)

PN
\<—<”Ig

B BuIe coJim HC1

NH

CoenvHeHMe 33 (U3 (; 7
[IPOMEXYTOUHOTO .

coenuHeHMsa 21)

B BuUIe coJim HC1
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HomMmep coenmHeHUA

CTpyKTypa

CoenuHeHMe 34 (us
[IPOMEXY TOUHOT'O

coenIMHeHMUs 22)

CoengmHeHMre 35 (u3
[IPOMEXY TOUHOT'O

coeIMHeHUsS 22A)

_I/A
% 'R P
i NH
/ S
MH
*H

B BuIe coJim HC1

CoenMHeHMe 36 (U3
IIPOMEXYTOUHOTO

coenMHeHMa 22B)

_/

R ] o,
4 A,
7 "NH
o

B BuIe coJim HC1

[Mpumep B18

l[ToslydeHMe coeIMHeHMS 39
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Ay
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F Fq
5

\;4; N

F B BuIe coJsix HC1

TFA (1,05 w1; 13,75 MMOJIB) HOOaBJAIM IO KamwiaMm opu 5°C K
PacTBOpPY IIPOMEXYTOUHOT'O coernmHeHusa 28 (200 mr; 0,34 mMmoJb) B DCM
(12 MJ1) M CMech IlepeMellMBajM IIpM K. T. B TeueHMe 48 YWacoe. 3aTeM
CMeChb BHIIAPMBaAJM 0O CYXOT'O COCTOAHMA, 3aTeM OCTaTOK [oIJiomalu C
noMomsio DCM m H,O, NOBHIIAJM €I'0 OCHOBHOCTB C IoMmombil 3 H. NaOH.
OpraHMuyecKkum CJOM BKCTparvpoBaau (3 pasa), BHCymMBaJM Hal MgSO, u
BHIIAPMBAJM 0O CYXOT'O COCTOAHMA. OCTaTOK OuMlaJiM [IOCPEenCTBOM
XpoMaToIpadum Ha cumKarese (HermonBumxHa g baza:
HeMOIUMOUUMPOBAHHEM  OMOKCHUI KpPeMHMSA C dYacTullaMy HelpaBUJILHOM
bopmel, 40 1, nomewkHas ¢aza: 1% NH40H, 90% DCM, 10% MeOH).
dpakuuM, coIepxalue NIPOOYKT, cobupaljM M BHIIAPUBAJIM IO CYXOTO
cocToAaHMA C noJiydeHuem 110 Mr (66%). aHHy©O OpakLMiO pPacTBOPAJIU B
ACN (2 wMi) m mpeBpamalm c nomombio HC1 (4 M, B IOMOKCaHe) B COJIb
HC1 (75 mr).

[Ipumep B20

[ToslydeHMe coeIMHeHMsa 44

CMmech d—-xJ0Pp—6— (2,2, 2-TPpUOTOP3TUJI) TUeHO [ 2, 3-d] IMpUMUIONHA,
IOJIYUEeHHOTO KakK onmcaHo B Journal of Medicinal Chemistry (2016),
59(3), 892-913 (CAS[1628317-85-0]) (0,248 15 0,98 w™MMOJIB),
[IPOMEXYTOUHOTO coenuHeHus 45 (cojb 4-0eH3WJIOKCHa3zellaHa u HCI)
(0,285 ), TEA (0,51 ™u; 2,95 mmoss) B 1PrOH (8 MJI) HaTrpeBasu

npu 90°C B Teuenme 1 u. 30 MMH. PacTBOop oxJjaxkigaigyM OO K. T.,
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KOHIEHTPUPOBaJM M OCTaTOK IoTJlomajM C I[IoMombio DCM, opTaHMUeCKUM
CJIOM  OpOMHBAaJM  BOIOM, BHICYIIMBAJM Han MgSOy, dUIILTPpOBAIUM U
BHIIIAPMBAJIM OO CYXOTO COCTOAHMA. OCTaTOK OuMmalIM I[IOCPedCTBOM
XxpoMaToTrpadmum Ha cuiamkaresge (40 v, 15-40 wmxMm, o2ioeHT: DCM/MeOH:
or 100/0 mo 90/10). O®pakumm, coIepxamue IMIPOAYKT, CcoOMpaJu,
BHIIIAPMBAJIM OO CYXOT'O cocTosgHMsA. OCTaToK JMOOMIM3UPOBAJIM  CO
CMecChi aleToHuTpus/Boma 20/80 ¢ mnojayuenmeMm: 0,308 T coeIMHeHHUS
44 (74%).

[Ipumep B23

IToslydyeHMre coenmHeHMs 49

CoenuHeHMe 49 B Tadbauie HIIKE [oJIydam [IOCpPenCcTBOM
IpUMeHeHM criocoba, AaHaJOTUYHOT O ONMCAaHHOMY  OJIA [IOJIyUeHMU S
IIPOMEXYTOUHHX coeamMHeHuM 12A um 12B, HauMHas C COOTBETCTBYIOIUX

VMCXOIOHEIX BeIeCTB.

HomMmep coemmHeHMA CTpyKTypa
Q>\AN /
H
CoenmubHeHue 49 \_}
S
(M3 OpOMEXyYyTOUHOT'O Q
H
coenuHeHMa 35 u s
TUOPOXJIOpUIa MeTHJIaMMHAa, LW/)
I\
CAS [593-51-11) 2
R

Mpumep B24

AN
Pl s &J
A
l[ToslydeHMe coeIMHeHMS 65
B IIOTOKE N, pu K. T. no0aBJIaJIn STOKCUL TMTaHa (IV)
(CAS[3087-36-31), (0,52 MJI; 2,52 MMOJIb ) K pacTBoOpy
[IPOMEeXYyTOUHOTO COeIVMHEeHUSa—3 (410 w™mr, 1,25 w™MmoJis) M 1l-MeTHMII—

4,5,6,7-TeTparnIporHOasoJI-4—aMHa (CAS[927803-64-31), (205 wMr,
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1,36 mMmvmoss) B MeOH (8 wi). PacTBop HOepeMemmMBaIM IIPpM K. T. B
TedueHMe 1 u. 3BaTrem pgobarBiagam NaBH (OAc)s (804 wmr, 3,79 MMOJIb) U
CMecChb IIepeMelMrBaJ M IpM K. T. B TeueHMe 2 1OHeM. PacTBOP BHJIMBAJU
B OXJIQXIOEeHHYI BONY, I[IOBHIIAJIM OCHOBHOCTL C IIOMOIELI [opomka K,COs,
notaByagaamum DCM u cMech OMILTPOBAJIM UYepe3 HOOyIKy M3 Celite®.
[TponykT SKCTparmpoBam C IIOMOIILIO DCM. OpraHu4deCcKUm cJjon
O0BEeOVHANM, NPOMBIBAJIM COJIEBHM pPaCcCTBOPOM, BHCyIMBaIM Hal MgSOy,
OUIILTPOBAJIM ¥ BHIIOAPUMBAJIM OO CYXOT'O COCTOAHMA. OCTaTOK OuMiaJin
IIOCPENCTBOM XpoMaToTpaduyM Ha CcuiIMKarejye (HenonBWXHas oGasza: S1iO0H
C uvacTullaMM HeOpaBuJbHOM ¢opmel, 15-40 MM, 40 1©, nOoOBMXHasa dasza:
rpaonuedT or 100% DCM, 0% MeOH mo 0,2% NH4OH, 95% DCM, 5% MeOH).
dpakumnM, comepxamye IIPOOYKT, cobupaljM M BHIIAPpMBaJIM OO CYXOTO
COCTOAHUSA C IojydeHMeM 417 MT (BHXOoHO 72%) coeIMHeHMI 65.
CoenuHeHud, IprBeOeHHBE B TadJule HUXeE, noJjiyyanmu
[IOCPenCTBOM IIpMMeHeHMsA crocoba, aHaJJOTMUHOTO OIMCaHHOMY BHIIE,

HadulMHaAd C COOTBEeETCTBYKINVX MCXOIHEX BEIEeCTB.

Homep coenuHeHUd CTpykTypa Brixonm

CoelnHeHMre 66
(s
[IPOMEXY TOUHOT'O
COeIMHEHUSA 3 U
2H-mHpmaszoJ—4-
ammua, 4,5,6,7- 78%
TeTparugpo—2-—

MeTHI—,

TUOPOXJIOPUIa
(CAS[1803561-52-
5]))
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Homep coenmHeHUd CTpyKTypa Brexon

CoenuHeHMe 67

(13

Ea 69% B BHIOE

IIPOMEXY TOUHOT'O ,
j HEeOUMIIEeHHOT'O

N~

coeIMHeHUd 42 u
IpooyKTa
DeHzMIIaMMHa

(CAS[100-46-9])

=t
CoenuHeHMe 68 [ ~
-
(13 NH
110% B BUIE
IPOMEXY TOUHOT O
HEOUMIEeHHOTO
coemmHeHusa 43 wu M
oponoykKTa
OeH3uJIaMM1Ha 7 | =N
(CAS[100-46-9]) F7(_<5 N’)
F F
[Ipumep B25
I[loslyyeHMe coeIMHeHUs ©6b5A, 65B, 65C m 65D
N
H H -
N Nn
*R *R
N
XN N
< 1 < )
s N~ ST
F e F

Coeauuenre 65A Coenunenne 65B
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N N
H — H —
N <4I'} Novee
'S ";—S
N N
AN
YaSW a
AL - g
F F N
F F
Coenunenue 65C Coenunenue 65D

CoenuHeHnne 65 (417 w™mr; O0,9MMOJIB) pas3nesyidau C I[IPMMEeHeHMEM
xupaJibHOM SFC (HenomBwxHasa das3a: Chiralpak AD-H, 5 MM, 250*30
MM, TIIOOBMXHas oasa: 65% CO,, 35% EtOH (0,3% 1iPrNH,)). Opaxumm,
comepXxalle IIPONOYKTH, CcoOOMUpaJiX M BHIIAPUBAJIM OO CYXOT'O COCTOSHUA C
nojgyueHreM 81 Mr (BexXOoHn 14%) [HDepBOTI'O SJIOMPOBAHHOTO IOMacTepeoMepa
A. Jauuyio oOpakliuo JIMOOUIMBUPOBAaNIM M3 cMecu ACN/Boma C MOJIYUEeHMEM

79 MI' coemmMHeHMsa 65A B BuIOe OeJIoT'O IOpOMKa (OINTHUUECKOe BpalleHMre

= -20° (589 uMm, c=2,60 wmr/mi, DMF, 20°C)) M c [noJydeHueM 67 MD
(Beixonm 12%) BTOPOTO  HAJIOMPOBAHHOTO OMacTepeoMepa B. HDaHHYO

bpakuuo JIMOOMIMIMPOBAJIK U3 cMecu ACN/Boma c TMnojydeHueM 60 MD
coeIMHeHMsa 65B B BuIOe O0eJIOTO IOpollka (ONTMUECKOe BpalleHre = -—
21,72° (589 muM, c=2,44 wmr/mi, DMF, 20°C)) M C [ojydeHueM 84 MD
(Beixom 15%) TpeTbeTl'o BIMPOBAHHOTO OMacTepeoMepa C. JaHHYD
bpakuuo JIMOOMIMIUPOBAJIM U3 cMecu ACN/Boma ¢ TIoJyudeHUeM 83 MT
coeIMHeHMsa 65C B BuOe O0eJIOTO IOPOIKa (ONTHUEeCKOEe BpalleHUe =
+10,74° (589 muM, c=2,42 wmr/mi, DMF, 20°C)) u ¢ nojgydeHmeM 50 MD
(BEIXOO 9%) UeTBepTOTO BRBIKUMPOBAHHOTO IMacTepeoMepa D. JaHHYID
bpakluuo JIUOOUIMIMPOBAJIM M3 cMecu ACN/Boma C TNojyudeHueM 44 MT
coeIMHeHMsa 65D B Bume O0eJIOTO IOPOWKa (ONTHUECKOe BpalleHUe =
+11,34° (589 umMm, c=2,38 mr/mi, DMF, 20°C)).

CoenmvHeHMH, [IPUEBEeIeHHEEe B TabJmie HUXe, [oJIy4dalin
[IOCPelCTBOM IIpMMeHeHusda  cIrocoba, AHaJIOTMYHOT'O  OIMCAHHOMY  IJIf
[IOJIYYEHMS COeIMHEeHMsa BHIIe, HauMHasg C COOTBETCTBYKIMX WMCXOIHHBX

BemeCTB.
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Homep coeIMHeHMUS CTpyKTypa

N

Wi

CoenmmHeHMVe 66A,

coeIVHeHMEe 668,

coeIMHeHMe 66C U

N
coenMHeHue 66D u3 . /__g?\i J
g g N,;’
pasieJleHnd ¢ F
HOCpencTBoM SEC CoenuHeHue 66A CoenuHeHMe 66B
COoenOMHEeHus 66 |
(HenompuxHasa ¢asza: | M
N ‘
CHIRALPAK AD-H, 5 <7N . W/
MKM, 250*30 MM, Ne/n :gm

INOOBWXHadA ¢paza: 65% /‘j§ (;
\, )

COz, 35% EtOH (0,3%

iPrNH,) ) Y N
N
e N
F
CoenmHeHMe 66C CoernMHeHMe 66D
[Ipumep B26

I[ToJlydeHMe coeIMHeHMS 68A, 68B um 68C

FF
MECh LIMC-U30MEPOB HIIH CMEChH
TPaHC-H30MEPOB

CoenuHeHre 68A CoenuHeHue 68B CoenmHeHMe 68C

CoenHeHre 68 (214 Mr) ouMmajgM IIOCPEeOCTBOM XpoMaTorpadum Ha
cuilukarejye (HenonBwkHasa Gaza: SiOH ¢ dYacTullaMM HelOpaBUJILHOMU
dopmer, 15-40 mxMm, 40 1, nonBwxHas ¢aza: 0,2% NH4,OH, 98% DCM, 2%

MeOH) . dpakumnm, comepxamue [1epeoe SIIOUPOBAHHOE coeuHeHNne,
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cobupalM ¥ BHIIAPUBaJIM OO CYXOT'O COCTOSHUSA C TIoJydeHueM 92 wMD
(Brxonm 47%) IIepBOM CMeCHM IMacTepeouM30MepoB A u B, u odpakuum,
comepxallle BTOPOe DBJIIOMPOBAHHOE COeOMHEeHMe, CcoOMpallM M BHIIAPMBAJIU
pife) CYXOT'O COCTOSAHMA c [1oJIy4dYeHEeM 35 MI BTOpPOM cMecu
omnacrepeousoMepoB C. IlepByK CMeCchb IOuacTepeom3oMepoB A m B (92
MD') pasz3leliaiM C IIpUMeHeHUeM xupajibHOM SFC (HenomBwxHas ¢asza: Lux
Cellulose-2, 5 wmrMm, 250*21,2 MM, nomBmwxHas ¢asza: 60% CO,, 40%
EtOH (0,3% 1iPrNH,)). O®pakuuu, coIepXalmye IIepPBEM SJIOMPOBAHHEMN
oracTepeomsoMep A, cobupali M BHIAPUMBAJIM IO CYXOD'O COCTOAHUA C
nojgydeHveM 41 M coenmHeHMA (BeEXOL 14%), KOTOpOEe pPacCTBOPAIM B 2
MJI ACN, pob6aBjdajamM IO KamiaM 3 skB. 4 H. HCl B mgmokcaHe (71 MKJI;
0,28 wMMmoJsie) mnpum 10°C, mobaBiasiau Et,0 m uepes 30 MMH. pPacTBOP
BHIIaPUBaJIN oo CYyXOoTO COCTOSHUSA, nodaBJIain Et,0 u ocamok
OMIILETPOBAIM M BHCYNMBaJIM C IHoOJydeHreM 20 MI' coeluHeHMA 68A
(MP=136°C/mo Kobjepy) . O®pakium, comepxamye BTOPOM BSJIOMPOBAHHEI
IoracTepeomsoMep B, cofupanr M BHIAPMBAJIM IO CYXOTI'O COCTOAHUA C
nojiydeHveM 42 MIr'  (BEXOL 22%), KOTOpHEeEe pacTeopaiIM B 2 M1 ACN,
no6aBijgaaM o KamjasaM 3 2kB. 4 H. HC1 B #mmokcaHe (210 wmxJ; 0,84
MMOJIL) nOpu  10°C, nmobasisamm Et,0, m uepes 30 MMH. pacTBOp
BHIIAPUBaJu oo CYyXOoTO COCTOSAHUSA, nobaBJIsain Et,0 u ocamok
OuIBTPOBaAJM ¥ BHCYNMBaJIM C TIoJydeHMeM 18 MI' coenouMHeHusa 68B
(MP=150°C/no Kodiepy) .

BTopynw CMecChb OUacTepeou3oMepobB C, KOTOPYyH IOJIydalJlM BO BpeMs
IIepBOM OUMCTKM Ha CUIMKaTrele, oummaJgm C OpuMeHeHMeM  SFEC
(HenmomBmxHasa ¢asza: NH, 5 mMxMm, 150*%*30 MM, nomBmxHas daza: 90% CO,,
10% MeOH (0,3% 1iPrNH,)). O®pakluumu, coIepxalMe OuacTepeom3oMepn C,
cobupalM ¥ BHIIaApUBaIM OO CYXOI'O COCTOSHMSA C TIoJydeHueM 14 wMD
(Beixom 7%) coemmHeHuMsa 68C (cMech LMC-M30MEPOB MM CMeChb TpaHC—
VM30MEPOB) .

Mpumep B27

IIojlyueHne coenuHeHur 54A, 54B, 54C m 54D.
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CoenuHeHMe 54C coenmumHeHUe 54D

CoemmHenue 54 (570 Mr) ouumanaM C OpUMMeHeHMEeM XUpaJlbHOM SFC
(HenmomBmxHasa ¢aza: CHIRALPAK AD-H, 5 wMrMm, 250*%*30 MM, OOOBMXHAas
basa: 80% CO,, 20% EtOH (0,3% iPrNH,)) c nojgyudeHuem 237 MI' IIepBOM
BJIIOMPOBAHHOM CMeCcM IOuacTepeou3oMepoB A u B, 112 MI' BTOpPOTO
BIIOMPOBAHHOTO IOuacTepeouszoMepa C M 93 MI' TpeThbel'o SJIOMPOBAaHHOTO
oracrepeousoMepa D. Bropoe paslejyieHMe IIPOBOOUIIM CO  CMECBI
omacrepeousoMepoB A u B ¢ npumeHenmemM CHIRALPAK IC, 5 MKM,
250*21,2 ™M, mnDomBmxHasa o¢aszsa: 60% CO,, 40% EtOH (0,3% iPrNH,)) c
nojiydeHreM 116 MI' [IepBOT'O BJIIOUPOBAHHOT'O OuacTepeom3soMepa A m 100
MI' BTOPOTO SJIMPOBAHHOTO IOUacTepeousoMepa B. [IuacrTepeousoMep A
pacrBOopasM B 5 ™M MeOH, pnoBaBiadam o kKamiaaMm 2 k. 4 H. HC1 B
mokcaHe (133 wMxg; 0,53 mmoss) mpu 10°C, poBamiuanm Et,0 M uepes
30 MMH. pacTBOpP BHIIApUBAJM OO CyXOI'O COCTOAHUSA, nobarjsaiu Et,0 u
ocaloK OQUIbTPOBAJIM M BHCYWMBaJ M C I[IOoJiydeHMeM 116 MI' COeIMHEHUHA
54A B Bume coJsim HCl (MP=160°C/mo Kodiepy) .

IunacrTepeousomep B pacTteopsaim B 5 ™M1 MeOH, mpoBGaBasaM II0



132

kamJjgaM 2 »ke. 4 H. HC1 B pmokcaHe (114 w~kxj; 0,46 MMOJB) TIIpM
10°C, npobaBisaym Et,0 m uepes 30 MMH. pPacTBOP BHIIAPMBAJIMU OO CYXOTO
cocTodaHuda, nobarnadanu Et,0O M ocamok OQUILTPOBAJM W BHCYNIMBAJIM C
nosyyenveMm 104 Mr coemmHeHusa 54B B Bume cosir HC1 (MP=160°C/mo
Koodiepy) .

Iuacrepeousomep C pacTeopsaM B 5 ™M1 MeOH, poBGaBiasaM IIO
kamjaaM 2 »ke. 4 H. HCl1 B pmokcaHe (128 wmkJi; 0,51 MMOJIB) IIpM
10°C, pobaBasanm Et,0 m uepes 30 MMH. PacTBOP BHIIAPUBAJIMU OO CYXOTO
cocrodaHuda, nobarndanu Et,0O M ocamok OQUILTPOBAJM WM BHCYIMBAJIU C
nojJyudyeHueM 123 wMr (BexXonm 17%) coemmHeHumsa 54C B Bume cosgm HCL
(MP=160°C/no Kodiepy) .

OuacTepeousomMep D pacTteopsain B 5 ™M1 MeOH, poBGaBisiaM II0
kKamyaaMm 2 k. 4 H. HCl B §guokcaHe (106 wmxj; 0,42 MMOJB) IOpU
10°C, pobaBisamm Et,0 m uepes 30 MMH. pacTBOP BHIIAPMBAJIMU OO CYXOTO
cocTogaHMuda, nodasuanu Et,0 M ocaloK OQOUIBTPOBaJ M W BHCYNMBaJIU C
nojJyyeHmeM 95 wMr  (Bmxonm 13%) coemmHeHmsa 54D B Bume coJsim HCL
(MP=160°C/mo Kodiepy) .

A”HasiMTMUecKad 4dYacTb

SMP

AMP-3KCIIepVMMEeHTE IPOBOIONIIN c IpMMeHeHVEeM CIIeKTpOMeTpa
Bruker Avance 500, ocCHaleHHOTI'O TOJIOBKOM nmaTtumka BBFO Bruker Ha 5
MM C zZ-TIpal¥eHTaMu M paborTawmmero npm 500 MI'n mJjsg OPOTOHOB M 125
MI' mJjis aToMOB YyIUulepona, WM C IIpUMeHeHMeM CIeKTpoMeTpa Bruker
Avance DRX 400, wucHoJgb3yomero BHYTPEeHHUM IelTepueBHM JIOK U
OCHAIIEHHOTO TOJIOBKOM IaTuMKa OOpaTHOTO [OBOMHOTO pes3oHaHca ('H,

13C, SEI) c¢ z-rpamMeHTamu ¥ paboTanmero npr 400 MI'L mJIS MOPOTOHOB

n 100 MTI'1g o4 aTOMOB yoJjepona. XUMHMUEeCKHUE COBUTU (d)
PETUCTPUPOBAJIM B UYaCTAX Ha MWUIIMOH (ppm) . BelnumHEl J BHpPaXeHH B
I'g.

LCMS (XMIOKOCTHas XpoMaToTrpadrsa/Macc—ClIeKTPpOMEeTPU )

OBmasa npolienypa

VizsMepeHMS B XOIe BHCOKO30OEeKTMBHOM XUIKOCTHOM XpoMaToTpadun
(HPLC) ocymecTBIAIM C I[OPpMMeHeHMeM Hacoca njug LC, @»OeTekTopa Ha
nvMomHoW MaTpuile (DAD) wmiam Yd-IeTeKTopa M KOJIOHKM, KaK OINMCaHO B
COOTBETCTBYIIIMX criocobax. [Tomn HeOOXOOUMOCTH BRJIIOU AN

OOIIOJIHMTeJIb HEIe TeTeKRTOPE (cMm. IIPMBEOECHHYIO HIVIXe TaoJInILY
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criocobos) .
I[loTok M3 KOJIOHKM HaOpabBJAJM B MaCC—CIEeKTPOMETP (MC) ,
KOTOPHM BBLII ocHalleH MCTOUHMKOM  MOHM3AlIUU Ipu aTMochepHOM

OaBJICHWI . B KOMIeTeHLMM CIelMaJMcTa B »DaHHOM o00JlacTM TexXHUKU

HaXOoINTCA YCTaHOBKa HacCTpalBaeMbIX IIapaMeTpOB (HaanMep,
IMalilasOHa CKaHMpPOBaHMA, BpeMeHN BEIIIEPXKI 12 T. II.) C IeJIBI
TIOJIYUEeHNMA VMIOHOB, IIO3BOJIAKINMX oIipeneijinTb HOMMHAJIEHYIO

MOHOMBOTOIHYK MOJIEKYJIAPHYK Maccy (MW) coenmHeHuda. COOp IaHHEX
OCVYIleCTBJIIAIIN C [IOMOIIB IO COOTBETCTBRYIIMETO IPOTPaMMHOTO
obecrieueHusa.

CoeIVMHEeHMSA OIMCHBaJM IO MX 3HAUEHUSAM DKCIEPMMEHTAaJILHOTO
BpeMeHM yIoepxuBaHusa (Ry) ® wmoHaM. Ecam B Tab®iuile »OaHHHX He
YKasaHO MHOEe, TO YKAaBaHHBM MOJIEKYJIAPHEM MOH COOTBeTCTByeT [M+H]™Y
(MPOTOHUPOBAHHOM MOJIEKYJIE) n/uiam [M-H]~ (DenpoTOHUPOBAHHOM
MOJIEKYJIe) . B ciydae, ecClIM COeIOMHeHMe He OBJIO HeINOoCpPpelCTBeHHO
CriocoBHO K MOHMB3alUMM, YyKas3HBaJIM TUII agoykra (T. e. [M+NH,]*Y,
[M+HCOO]~ mu T. o.). g  MOJIeKYJI co CJIOXHBEIMM W30 TOIIHEMMA
pacnpeneneHuaMm (Br, Cl m 7T. I.) YyKa3aHHOEe 3HaueHMe HABJIAETCH
TakMM 3HaueHMeM, KOTOopoe IIOJIYUeHO IJIS HaMMeHbIlel MacCChH M30ToIlla.
Bce pe3yabTaTH IIOJYYaJIM C DOKCIEPUMMEHTAJIBHEMM  I[IOTPElHOCT MM,
KOTOpPEE OBHUHO CBS3aHH C IIPUMMEHSEeMBM CIIOCOOOM.

DaJee B IaHHOM IOOKyMeHTe "sSQD" Oo3HauvaerT OIVHOUYHELI
KBAIPYIIOJLHEM IOeTeKTop, "KT" o3HauaeT KOMHATHYI TeMIIepaTypy,
"BEH" o3HauvuaeT MOCTHUKOBHIN ITHUOPHUI STUJICKHIIOKCaHa/IMOKCHIa KpeMHUC,
"HSS" o3HayaeT IOUMOKCHI KpPEeMHMS IIOBHIIEHHOM MIPOYHOCTH, "DAD"
o3HavaeT IeTeKTOop Ha OMOOHOM MaTpule.

Tabmmua la. Kopge crnocotos LCMS (CKOPOCTB IIOTOKa BHpaxeHa B

MJI/MMH.; TeMIepaTypa KoJIoOHKM (T) B °C; BpeMd aHalM3a B MMHYTax) .

CkopocThb |Bpem
Kon [IogBIXXHA S IOTOKA j=i
[Ipubop KoJsioHKka I'baIMeHT ~  p--------------
criocobal dbaza T xonoHky|@Ha
nsa
Waters: Waters: A: 95% Oor 84,2% A B
Acquity BEH C18 |CH;COONH, 7| mTeuenue 0,49 0,343
1 UPLC® — DAD | (1,7 mMkM, MM/5% MMH. mo 10,5% A - 6,2
1 Quattro 2,1x100 CH;CN, B: 3a 2,18 MuUH., 40
Micro™ MM) CH5;CN yIepXUBaHME B
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TeueHre 1,94
MUH., ODpaTHO 1o
84,2% A =2a 0,73

MUH.,
yIOepXMBaHue B

TeueHue 0,73

MIMH.

Oor 84,2% A 1o
10,5% A =a 2,18

MMH .,
Waters: A: 95% VIepXBaHue B
Waters:
BEH C18 |CH3COONH, 7| TeueHue 1,96 0,343
Acquity® H-
(1,7 mMrwM, MM/5% MH., OBOpaTHO IO ———= 6,1
Class — DAD
2,1x100 CH3;CN, B: (84,2% A =3a 0,73 40
u SQD2™
MM ) CH,;CN MMH .,
yAepXrBaHue B
TeueHue 0,73
MUH.
Waters: BEH®-C18 A: 95% Oor 95% A mo 5%
Acquity (1,7 CH;COONH, A sa 1 MMH.,
UPLC® H- MKM, 7 MM/5% yIepXuBaHne B
Class - 2,1x100 CH;CN, B: TedyeHre 1,6
0,5
DAD u QDa MM ) CH;CN MMH., OOpaTHO ' 3,
o 95% A =a 3
40
0,2 MUuH.,
yIAepXBaHue B
TeueHue 0,5
MUH .
Waters: Waters A: 95% OT 95% A mo 5%
Acquity BEH®C18 CH3;COONH, A =2a 1 MMUH.,
UPLC® H- (1,7 7 MM/5% yIepXuBaHMe B
Class - MKM, CH;CN, B: TeueHre 1,6
0,5
DAD m SQD 2,1x50 CH;CN MMH., OOpaTHO ' 3,
2 MM ) o 95% A =a 3
40

0,2 MuH.,
yIOepXrBaHue B
TeueHue 0,5

MIMH .
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Oor 100% A B
A: 0,1%
TeueHre 1 MMH.
Phenomenex| CF;COOH B

Agilent: o 40% A =sa 4 0,8
Luna-Cl8| Bome, B:
5 1200 — DAD u MMH., Oo 15% A - 10
(5 MKM, 0,05%
MSD6110 3a 2,5 MMUH., 50

2x50 MM) CF3;COOH B
oBpaTHOo no 100%
CH;CN
A 3a 2 MHMH.

Or 90% A B
A: 0,1% |reueHue 0,8 MUH.

Phenomenex| CF;COOH B | mo 20% A =3a 3,7

Agilent: 0,8
Luna-Cl8| Bome, B: MMH.,
6 1200 — DAD u ———= 10
(5 MKM, 0,05% BHIIEPXMBAHNE B
MSD6110 50
2x50 MM) CF;COOH B | TeyeHue 3 MMH.,

CH,CN obpaTHO mo 90% A

3a 2 MMH.

TOUKM IJIaBJIEHUS

IOns pama CcoedIMHEeHUM TOUKM IJlaBJieHus (MP) omnopenejasaamM C
nomomeo DSC1  (Mettler—-Toledo). Touku IUIaBJIEHUMS U3BMEPAIU IIpU
TpadmueHTe TeMIlepaTypPh 10°C/MmHYTa. MakcuMaJibHas TeMIlepaTypa
cocrabyasa 300°C. BHaueHMA MNPeNCTaBJIART COOOM MNMKOBHE 3SHadYeHMA.

Ona pama  coeIMHEHMM TOUKM IJIaBJIEHMS IIOJIyYaJM C  IIOMONLIO
TepMOCTOoJIa Kodsepa (YyKasaHHOTO KakK (K)), cocTodAmero nus
HarpeBaeMo¥  IJIACTMHHE C  JIMHEMHBM  TeMIepaTypPHBEIM  I'PadMeHTOM,
CKOJIL3AMEeTo yKa3aTelJls M TeMIepaTypHOM MKaJik B I'palycax lleJbcus.

Tabmmia 1lb. JaHHEe o LCMS M Toukax ILJIaBJjleHmMg. "N coenm."

0O3HavaeT HOMep coenuHeHuda; "R." oO3HauaeT BpeMd yIOepXVMBaHMSA B MMUH.

e T. ILJI. Re Crnnoco®
rJioma om [M+H]* AOOYyKT
coerl. (°c) (MMH. ) LCMS
Yo
I-13 1,46 88% 459,5 3
3A 1,2 421,3 3
134°C 479,3
3* 2,75 100 421,1 1
(K) [M+CH;COOQ] -
230°C 479,3
4%* 2,74 100 421,1 1
(K) [M+CH3COOQ] -
I-1 1,24 93, 84 374,4 3
I-2 2,4 97,56 332 330 1
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I-3 1,12 100 330, 1 328,1
244°C 453,3
5% 2,67 100 395, 4
(K) [M+CH3COOQ] -
453, 3
5a 2,67 97,56 395, 4
[M+CH,CO0] -
445, 3
B1A 2,35 100 387, 1
[M+CH,CO0] "~
445, 4
B1B 2,35 100 387,1
[M+CH,CO0] "~
389,3
I 10* 1,8 100 331,4
[M+CH,CO0] -
389, 4
I 11+ 1,86 100 331,4
[M+CH,;CO0] -
512,3
10B* 2,32 100 454,4
[M+CH5COO] -
111,41
°c / - 491, 4
6 3,3 96,53 433,2
27,83 [M+CH,C00] -
J/g(a)
515,3
176°C
TA* 3,11 98,39 457,1 [M+CH3CO00-] ;
(K)
455,2 [M+H-]
515,3
180°C
TB* 3,1 100 457,1 [M+CH3COO-] ;
(K)
455,1 [M+H-]
507,3
156°C
9n* 3,15 97,46 449,1 [M+CH3C00-] ;
(K)
447,1 [M+H-]
507, 4
160°C
9B* 3,15 100 449,1 [M+CH3COO-] ;
(K)
447,6 [M+H-]
14 3,48 100 408, 1 406,1
489, 3
I-8 1,39 98,28 431, 4
[M+CH,CO0] -
612,4
I-12A 1,31 100 554,6
[M+CH3COOQ] -
220°C 512,5
10A* 2,43 100 454, 2
(K) [M+CH3COOQ] -
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205°C 512,3
10B* 2,32 100 454, 4 4
(K) [M+CH,CO0] -
483,4
11 2,13 97,17 425,1 ! 1
[M+CH,CO0] "~
483, 4
11B* 2,1 96,63 425,1 1
[M+CH,CO0] -
483, 4
11A 2,1 98,27 425,1 1
[M+CH,CO0] -
475, 4
14Rn 2,37 98,19 417,1 1
[M+CH,CO0] -
475,3
14B 2,38 98,13% 417,1 ' 1
[M+CH,CO0] -
94°C 431,2
12 2,04 99, 36 373,4 ' 2
(K) [M+CH;CO0] -
110°C
15 3,48 100 408, 1 1
(K)
16* 3,04 99,85 435 6
17* 3,18 99,05 464 5
18%* 3,01 99, 96 465 6
19* 2,83 99,84 435 6
21%* 3,72 99,01 451 5
22% 2,93 99,19 451 6
23% 3,00 99,85 435 6
24% 3,56 99,93 385 5
156°C 469, 3
26% 2,07 100 411 1
(K) [M+CH3C0O0-]
513,4 |
27 2,02 97,57 455, 2 1
M+CH3C00-]
483, 3
28 2,28 98,25 425,1 1
[M+Ch3C00-]
480, 2
29% 2,39 95,58 422,1 1
[M+CH3COO-]
481,3 [
30 2,32 96,07 423,1 ' 1
M+CH3C00-]
184°C 500, 4
31* 2,53 100 442,2 ! 1
(K) [M+CH3COO0] -
190°C 500, 4
32% 2,51 100 442,2 1
(K) [M+CH3COO0] -
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200°C 500, 2
33%* 2,52 95, 36 442,1
(K) [M+CH3COO0] -
188°C 500, 2
34%* 2,53 100 442,1
(K) [M+CH3COO0] -
193°C 500, 4
35%* 2,53 100 442,72
(K) [M+CH3COO0] -
208°C 500, 4
36%* 2,51 100 442,1
(K) [M+CH3COO0] -
540, 5
39%* 2,26 100 482, 2
[M+CH3COO-]
Int. 92°C 402,1
2,8 96, 61 344
42 (K) [M+CH3COO0] -
44 3,54 100 100
536,6
49 2,33 72,15 478, 2
[M+CH3COO0] -
523, 4
50 3,13 95,25 465, 2
[M+CH3COO0] -
2,67, 42,17, 502, 4
52 444,2
2,69 56,50 [M+CH3COO0] -
564,5
53 2,86 95,8 506, 2
[M+CH3COO-]
160C 497,3
54A 2,17 98,28 439,1
(K) [M+CH3CO0O0] -
160°C 497,3
54B 2,18 99,45 439,1
(K) [M+CH3CO0OO0] -
178°C 497,3
54C 2,17 100 439,1
(K) [M+CH3COO0] -
160°C 497,3
54D 2,17 100 439,1
(K) [M+CH3CO0OO0] -
110°C
55% 100 429,1 487,3
(K)
150°C 550, 4
57A% 2,73 1,05 492,3
(K) [M+CH3COO0] -
550, 4
57B* 2,8 95,73 495, 3
[M+CH3COO0] -
539, 4
58A% 3,24 100 481, 2
[M+CH3COO0O-]
58B* 3,24 98,24 481, 2 539, 4
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[M+CH3CO0O-]

539,4
58Q* 3,24 100 481, 2
[M+CH3COO0-]
539,4
58B* 3,24 98,24 481, 2
[M+CH3COO0-]
535,3
594 3,32 97,49 477,2
[M+CH3CO0] —
535,2
59B 3,32 98,01 477,2
[M+CH3CO0] —-
573,5
60R* 3,33 99, 34 515,3
[M+CH3COO0-]
573,5
60B* 3,33 98,73 515, 3
[M+CH3COO0-]
110°C 582,5
61* 2,21 99,37 524,3 '
(K) [M+CH3COO-]
130°C 474,3 [ M+
62* 2,11 99,27 416,1 '
(K) CH3C00-]
568,5 |
63* 2,29 100 510, 3
M+CH3C00-]
523,2
654 2,33 98,72 465,1
[M+CH3CO0] -
523,3
65B 2,33 99,22 465,1
[M+CH3CO0] -
523,4
65C 2,32 99,27 465,2
[M+CH3CO0] -
523,3
65D 2,33 98,61 465,1
[M+CH3COO0] —
523,3
66A 2,31 97,71 465,2
[M+CH3COO0] —
523,4
66B 2,31 97,51 465,2
[M+CH3COO0] —
523,4
66C 2,31 97,4 254,9
[M+CH3C0O0] —
523,3
66D 2,31 97,49 465,72
[M+CH3COO0] —
164°C 493, 3
67A 3,11 100 435,1 '
(K) [M+CH3COO0] -
67B 180°C 3,37 100 435,1 493,3
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(K) [M+CH3COO0] -
134°C 493, 3
68A* 3,26 99,21 435, 2 1
(K) [M+CH3COO0] -
150°C 493, 4
68B* 3,26 99, 36 435, 2 1
(K) [M+CH3CO0OO0] -
493, 4
68C 3,34 95,32 435, 2 1
[M+CH3COO0] -
481, 3
69 2,24 97,62 423,1 2
[M+CH3COO0] -
569,3 |
I 17 1,22 99,06 511,1
M+CH3C00-]
640,3 [ M+
I 28 1,32 98,42 582, 3 1
CH3C00-]
488, 2
I 34 0,87 87,31 430, 4 1
[M+CH3COO-]
I 35% 0,92 85,27 465,5 3

(a) (oT 25°C mo 300°C/10°C mmuH/40 Mrj Al)

* OBHavaeT XJIOPUCTOBOLOPOIHYK COJIb

CriocoBel SFCMS

OBmasa npouenypa nojd crocobor SEFC-MS

V3Mepenusa B xome SFC HOpoBOIMIM C IIPUMEHeHMEeM aHaJUuTUUeCKOM
CUCTEMEL oJjis CBEPXKPUTHUUECKOMN XUOIKOCTHOM XpoMaTorpaduu,
YKOMILJIEKTOBAaHHOM HacocoM oJis OBYXKOMIIOHEH THHX cMecen oJs
OOCTaBKM IMOKCUIa yoJepola (C0O,) M MomgudMUKaTOpa, AaBTOMaATHUUYECKMM
O03aTOpPoM, TepMOCTaToOM IJIS  KOJIOHOK, OeTeKTOpOM Ha OMOOHOM
MaTpuile, OCHAaNEHHEIM I[IPOTOUHOM KIOBETOM mOJIS padoTH IIOO BHECOKUM
IoaBJleHMeM, BHIOepXxuBaklmel s3HadueHusa no 400 Gap. B ciydae oCHalleHUSA
Macc—crekTpoMeTpoM (MS) MDOTOK M3 KOJIOHKM HamopabBJasjiacd B (MS). B
KOMIIeTeHUIUM CIlelrajJucTa B »OaHHOM o00JlacTM HaxXoIUTCId YCTaHOBKA
HacTpaMBa&eMBX napaMeTpOoB (HanmpuMep, omaras3oHa CKaHUPOBAHUA,
BpPEMEHM BHIOEPXKM M T. II.) C ILe&JIbD I[IOJIYYEeHMS MOHOB, I103BOJIAKINX
OTIPeleJIMTh HOMMHAJIBHYK MOHOM3OTOIIHYK MOJIEKYJIAPHYKR Maccy  (MW)
coenmHeHnsa. COOp HOaHHHX OCYHMEeCTRBJAIM C IIOMOIBIKD COOTBETCTBYKIETO
NIpoTrpPaMMHOTO OOeclleueHNsd.

Tabauua Za. AHaJUTUUeCKUe CIOoCOOE SFC-MS (CKOpOCTB IIOTOKA
BLpakeHa B MI/MMH.; TeMIepaTypa KoJIoHku (T) B °C; BpeMa aHalMs3a

B MMHYyTax, IIpoTuMBOoIapJjieHue (BPR) B Oapax.
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CkopocCTb Bpem4a
Kon [NogBIKHA S IIOTOKA aHamsa
KosioHka I'paOueHT
crnocoBa ¢aza [ ||
T koJa BPR
KoJsioHka
A:CO,
Phenomenex 40% B, 3,5 3
B: MeOH
1 Luxcellulose-2 yIepXuBpaH | ——————— [ ————————
(+0,3%
(3 MKM, e 3 MMH. 35 103
iPrNH,)
100x4,6 MM)
KosoHka Daicel
15% B, 3,5 3
Chiralpak® AD- A:CO;,
2 VIOepXUBaH | ——————— | ————————
3 (3 MKM, B: EtOH
e 3 MMH. 35 103
100x4,6 MM)
KoJsioHka Daicel A:CO,
20% B, 3,5 3
Chiralcel® 0J- B: EtOH
3 YIOEPXUBAH | ——————— | ————————
3 (3 MKM, (+0,3%
e 3 MMH. 35 103
100x4, 6 mMm) 1PrNH,)
KosioHka Daicel A:CO,
10% B, 3,5 3
Chiralcel® 0J- B: iPrOH
4 yIepXUBaH | ——————— | ————————
3 (3 MKM, (+0,3%
e 3 MMH. 35 103
100x4,6 MM) 1PrNH,)
KosoHka Daicel
30% B, 3,5 3
Chiralpak® AD- A:CO,
5 yIepXUBaH | ——————— | ————————
3 (3 MkM, B: IPrOH
e 3 MMH. 35 103
100x4,6 MM)
6 Phenomenex 40% B,
A:CO, 3,5 3
Lux Cellulose YIepXBaH
B: EtoH | = | | -
2 (3 MKM, ue 3
(0,3% iPrNH2) 35 105
100x4, 6 mMmMm) MMH.,
7 Phenomenex 30% B,
A:CO, 3,5 3
Lux Cellulose yIepXBaH
B: MeOH | | —m————— | —m——————
2 (3 MKM, ue 3
(0,3% iPrNH2) 35 105
100x4, 6 mMmMm) MMH. ,
8 Phenomenex 15% B,
A:CO, 3,5 3
Lux Cellulose YIepXUBaH
B: MeOH | | —m————— | —m——————
2 (3 MKM, ue 3
(0,3% iPrNH2) 35 105
100x4, 6 MmMm) MMH. ,
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CkopocCTb Bpem4a
Kon [NogBIKHA S IIOTOKA aHamsa
KosioHka I'paOueHT
crnocoBa ¢aza [ ||
T KoJ BPR
9 A:CO,
Daicel 30% B,
B: 3,5 3
Chiralpak® AD- YVIepXBaH
MeOH/iPrOH | =~ = | === | ————————
3 (3 MKM, ue 3
50/50(0,3% 35 105
100x4, 6 mMmMm) MMH.,
iPrNH,)
10 Daicel 20% B,
3,5 3
Chiralpak® AD- [B: MeOH(+0,3% | yOepXxuBaH
3 (3 MKM, 1PrNH,) ne 3
35 105
100x4, 6 mMMm) MMUH.,
11 Daicel 30% B,
3,5 4
Chiralpak® AD- [B: MeOH (+0, 3% | yoepxuBaH
3 (3 MKM, 1PrNH,) ne 3
35 105
100x4,6 mMMm) MMH .,
Kojsiouka Daicel
30% B, 3,5 6
Chiralpak® AD- A:CO,
12 yIepXUBaH | ——————— | ————————
3 (3 MkM, B: EtOH
e 3 MMH. 35 103
100x4,6 MM)
13 Daicel 10% B,
A:CO, 3,5
Chiralcel® 0J- YIOepPXMBaH 6
B: EtoH | | ——————-
3 (3 MKM, ue 3 105
(0,3% iPrNH2) 35
100x4, 6 mMm) MMH.,
Kosonka Daicel
30% B, 3,5 3
Chiralpak® AD- A:CO,
14 VIepXUBaH | ——————— | ————————
3 (3 MkM, B: IPOH
e 3 MMH. 35 103
100x4,6 MM)
15 Daicel A:CO,
25% B, 3,5 3
Chiralcel® OD- B:
yAepXuBaH | ——————— | ————————
3 (3 MM, EtOH (+0,3%
e 3 MMH. 35 105
100x4,6 MM) iPrNH2)
16 A:CO,
Daicel 20% B,
B: 3,5 10
Chiralpak® AD- YIepXUBaH
MeOH/iPrOH | =~ | ——————— | ————————
3 (3 MKM, ue 3
50/50(0,3% 35 105
100x4, 6 MmMm) MMH. ,

iPrNH,)
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CkopocCTb Bpem4a
Kon [NogBIKHA S IIOTOKA aHamsa
KosioHka I'paOueHT
crnocoBa ¢aza [ ||
T KoJ BPR
Kosionka Daicel
30% B, 3,5 3
Chiralpak® AD- A:CO,
17 VIOEpPXUBaAH | ——————— | ————————
3 (3 MkM, B: EtOH
e 3 MMH. 35 103
100x4,6 mMMm)
19 Daicel A:CO, 40% B,
3,5 3
Chiralpak® IC- B: YIePXBaH
3 (3 MKM, EtOH (+0, 3% ne 3
35 105
100x4,6 MM) 1PrNH,) MMH .,
Kosionka Daicel
20% B, 3,5 6
Chiralpak® AD- A:CO,
20 YIOEPXUBAH | ——————— | ————————
3 (3 MKM, B: EtOH
e 3 MMH. 35 103
100x4,6 MM)

Tabauua 2b.

IDaHHele SFC-MS

(pimOMpPOBaHME WM30MEPOB B IOPAIKE

IIpornCXoomuT oo

"A" npoumcxomuT mo "B", "B" npomcxomur mo "C'", "C"
npm)
Ilopanok
e % Iomanu Crioco®
BIIIOUPOBaHU I
coen. Yo SEFCMS
M30MEPOB

T10* 100 A 1
T11* 100 B 1
I-8A 100 A 2
I-8B 99, 56 B 2
3% 99,72 A 3
4% 99, 68 B 3
B1A 99, 63 A 4
B1B 96,23 B 4
13A 100 A 5
13B 100 B 5
68A* 100 A 6
68B>* 100 B 6
I20A 100 A 8
T20B 98, 8 B 8
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34+* 100 A u D 9
33* 100 B u C 9
57* 100 A 10
57B* 100 B 10
59A 100 A 11
59B 100 B 11
65A 100 A 12
65B 100 B 12
65C 100 C 12
65D 100 D 12
I21A 100 A 13
I21B 100 B 13
58A* 100 A 1
58B* 99,73 B 1
I 22A 100 A 14
I 22B 99,04 B 14
60A 99, 84 A 15
60B* 98,01 B 15
66A 100 A 16
66B 100 B 16
66C 99, 05 C 16
66D 100 D 16
31* 100 A 17
32% 99, 60 B 17
35% 98, 04 A 17
36% 100 B 17
54A 100 A 19
54B 99,18 B 19
54C 100 C 20
54D 100 D 20
* OBHauaeT XJIOPUCTOBOLOPOIHYK COJIb
OnTnueckoe BpameHne (OR)
Benuuuy OINTUYUECKOTO BpaleHus U3MepP AJINU c IIOMOIIBIO

nojgspuMeTpa Perkin Elmer 341. TlonapM30BaHHEIN CBeT [IPONYyCKaJu

yepes oO6paz3el IOpu IOJMHe T1pobera 1 »OeUMMeTp M KOHIEHTpaluu
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obpazua 0,2-0,4 rpamvma Ha 100 MWIIIMIMTPOB. B3BemmuBaImu 2-4 MT
nponyKTa B COCylle, 3aTeM pacTBopsasiIM B 1-1,2 MI pacTBOPUTENd IJIA
CIIEKTPOCKOIUU (HanmpuMep, DMF) . KwoBeTy HaOJHAJIM pPacTBOPOM U
roMemaJjin B [OJIAPUME TP npun TeMIlepaType 20°C. Bennuuny OR
CUMTEBAJIM C TOYHOCTBK mo 0,004°.

PacueT KOHIEHTpaluM: BeC B I'paMMax x 100/o06bemM B MII.

[a] 4%Y: (cumTaHHasg BeJMuMHa BpameHmus x 100)/(1,000 oM X
KOHLUeHTpalusa) .

d osgavaeT D-JsmMHMIO HaTpusg (589 HaHOMETPOB), €CJM He yKasaHa
opyrasd OJVHa BOJIHEL.

Tabmuua 3. IDaHHEle 06 OR: pacTrBOopuUTesib: DMFE; TeMmneparTypa:
20°C; "koHI." o3HavaeT KOHUeHTpauuio (r/100 wiI); "OR" o3HauaeT

OIITHMYEeCKOe BpalleHMrEe.

OamnHa
N coerm. OR (°) BOJIHEL Kowi1.
(HM)
5* +3,85 546 0,286
I10* +42,01 365 0,288
I11~* -45,2 365 0,25
I-8A +4,78 589 0,293
I-8B -4,95 589 0,364
B1A -3,73 589 0,295
B1B -4,81 589 0,27
3% +59, 08 365 0,303
4* -60,56 365 0,284
11B -5,76 589 0,243
11A +4,94 589 0,324
13A +3,19 589 0,313
13B -4,66 589 0,279
68A* +72,79 365 0,294
68B* -68, 05 365 0,266
57A* +13,67 589 0,300
57B* -18,21 589 0,280
59A +8, 33 589 0,264
59B -14,17 589 0,247
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34% -25 589 0,260
33% +18, 04 589 0,388
65A =20 589 0,260
65B -21,72 589 0,244
65C +10,74 589 0,242
65D +11, 34 589 0,238
58A* +5,81 589 0,241
58B* -6,67 589 0,285
60A* +22,87 589 0,328
60B* -23,36 589 0,274
52 -8,98 589 0,245
66A -10,81 589 0,259
66B -14,16 589 0,219
66C +8,27 589 0,266
66D +4,03 589 0,248
31* +13,97 589 0,315
32% +26,85 589 0,365
35% -15,16 589 0,31
36%* -26,87 589 0,335
54A -46, 38 589 0,345
54B +16,99 589 0,312
54C +49,15 589 0,352
54D -24,35 589 0,382
26* +406,24 365 0,279

* OBHadvaeT XJIOPUCTOBOLOPOIHYK COJIb

dapMakoJIOTMUeCcKas 4acThb

1) OJIIyOpPECLeHTHHY  HOJIAPU3BALUMOHHEM  aHajlu3 B3aUMOIOEUCTBUA
MeHVH-MLL

B YepHHN 384—-JTyHOUHHM TUTPAaLUMOHHEM MUKPOILJIaHIIEeT C
HecBA3HBaKIEN I[IOBEPXHOCTLI nobariasaiau 50 HI 160X TecTHUpyeMOTO
coenmHeHnda B DMSO m 4 wMkJI 2X MeHMHa B aHaJuTHuueckKoM Oydepe (40
MM Tpmc-HC1l, pH 7,5, 50 MM NaCl, 1 MM DTT m 0,001% Tween 20).
[locyie MHKyOMPOBAaHUA TeCTUPYEMOI'O COeIVHEHMSA U MEeHMHAa B TeUeHMe
10 MmMH. TI[OIpM TeMIepaType OKpyXawmel cpeIs nobasjasaian 4 Mg 2X

nentmuna MBM1, wmeueHHoro FITC (FITC-B-anaumH—-SARWRFPARPGT-NH,), B
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aHaJIUTUUYeCKOoM Oydepe, TUTPAUMOHHHEM MUKPOIIJIAHMET LIeHTPUOYyTHMPOBaJIU
npu 1000 o06./MMH. B TeueHMe 1 MMH., U aHaJM3UPYEMHE CMeCU
VMHKYOMPORAJM B TedueHMe 15 MMH. [IpM TeMIepaType OKpyXaKlel CpenH.
OTHOCHUTEJIbHOE KOJIMYECTRO KOMILJIEKCAa MeHuH - FITC-MBM1,
[IPUCYTCTBYIIET O B aHaJIN3UPYeMOMn cMecH, OIpenesI A oyrem
M3MepeHusa noJdapuszauumn o¢oayopecueHuun (FP) FITC-MeTKM C I[IOMOWBIO
aHmeT-punepa BMG PHERAstar (BozOyxnmenme npu 485 HM/mMcOyckKaHMe
npu 520 HM) npu TeMIlepaType OKpyXamwmen CpenH. KoreuHrle
KOHLUEeHTpaluM peal'eHTOB B aHaliM3e CBA3HBaHMA cocTaBjggapnT 100 HM
MeHMHa, 5 HM nentmnma MBM1, wmeuenHoro FITC, wm 0,625% DMSO B
AHAJIUTUUYECKOM Oydepe. [Ipouenyps TUTPOBAaHUA TeCTUPYEeMBIX
COeIMHEHUN IJIS MCCJIeOOBaHMA MX IO303aBUCUMOTO »dbekTa IPOBOOUIIU
C MCIHOJIL30BaHMEM CXeMB TpPpexXKpPaTHHX CepUMHHEX paszBemeHur c 11
TOUKaMM, HauMHasg ¢ 31 MKM.

IelCTBEHHOCTL COeIOMHEeHMM OoNpemeiajiM IIyTeM IIepBOHAYAaJILHOTO
pacueTa % UMHIMOMPOBAHMA IOJIS KaXIOM KOHLEeHTpaluM COeIMHeHMS B
COOTBETCTBUM C ypabBHeHUeM 1:

% uHrubupoBaHus = ((HC — LC) — (Fpeosmmeme _ 1))/ (HC - LC))
* 100 (ypaBH. 1),

rne LC m HC mpencraBagioT cobor 3HaueHusda FP B aHaJluze B
IPUCYTCTBUM MJIM B OTCYTCTBME HacCHImaKIel KOHILeHTpaluM COeOuHEeHUS,
KOTOpOoe KOHKypupyeT c FITC-MBM1 3a cBA3BHBaHMEe C MEHWMHOM, WU
Fpeoemtienne mneancTaBJIgeT COOOM M3MepeHHOe 3HaueHMe FP B MPUCYTCTBUU
TECTUPYEMOTO COoeIMHeHMsa. 3HaueHusa FP HC m LC nOpencTaBJsaoT cobomn
CpelHMe 3HaueHMA OJI4 I[I0 MeHblleV Mepe 16 MNOBTOPHOCTEM Ha IIJIAHIMET.
I KaXxOooro TeCcTHUMPYEMOI'O COeOMHEeHMs 3HaueHUsa % UMHIUOMPOBaHUS
OTKJIAOBBAJIM Ha I'paduke B BaBUCHUMOCTM OT JoTrapudMa KOHILIEHTPALUU
TeCTUPYEMOTO COeIMHEHMA, U 3HaueHue ICs;p IOJydYaJMXM B pes3yJbTaTe
alnpoKCHUMalVM STUX OAaHHEIX B COOTBETCTBUM C ypaBHeHUEeM 2:

% UMHIMOMPOBaAHMA=HMWXHee + (BepxHee—HmxHee) / (1+107 ( (logICse—
loglcmpd]) *h)) (ypaBH. 2),

TIe HWKHee U BepxHee TMPelCTaBJIALT CcOo00OM COOTBETCTBEHHO
HIWDKHIOID M BEPXHIK aCHUMIITOTH KPMBOWM BaBUCKUMOCTU »Ho3a-3dbbdexT, ICs
npeIcTaBJIgeT CoOOOM KOHUEeHTpaluk COoelIMHeHusd, KoTopas »naeT 50%

MHTUOMPOBAaHME CHITHaJla, M h OpencTarjsgeT cobor kKo30PULIMeHT Xujjia.

2) AHaims B3aMMOIEelCTBHUA MeHMH-MLL MeTOOOM TOMOT'€HHOM
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GJIyOopecleHIIMM C BpPEMeHHBEM pa3pemeHmeM (HTREF)

B HeoBpaboTaHHHM BeJrt 384—-JIyHOUHHM TUTPALMOHHEN
MUKpOIJlaHmeT npobasiyaau 40 HIO 200X TecTHMpyeMOI'O coenMHeHMs B DMSO
n 4 MrJI 2X MEeHMHa, MEUEeHHOTO XeJlaToM Tepbud (cMm. HIDKE
[IOJIYYEHMe ), B aHaJluTudeckoM Oydepe (40 MM Tpuc-HC1l, pH 7,5, 50
MM NaCl, 1 MM DTT m 0,05% Pluronic F-127). Ilocie MHKyOUpPOBaHUA
TeCTUPYEMOTO COeOMHeHMSSI WM MeHMHa, MeUeHHOI'O XeJjlaToOM Tepbud, B
TeueHVe 5 MUH. IIPM TeMIepaType OKpyXaKmel cpelbl ODo0aBaaaM 4 MKII

2X nentuna MBM1, meuenHHoro FITC (FITC-B-anaHmMH-SARWREFPARPGT-NH,),

B AHAJIUTUUYECKOM bybepe, TUTPALMOHHEIM MUKPOILJIaHIIET
LHeHTpUOyIMpoBaan  IIpU 1000 00 ./MUH. B TeUueHUEe 1 wmH., u
aHaJIM3UpPYy eMEE CMeCH  MHKYOUpOBaJM B TeueHUe 15 wMmH. npu

TeMIIepaType OokKpyxawmell cpenbl. OTHOCUTEJIbHOE KOJMUEeCTBO KOMILIeKCa
MeHMH *FITC-MBMI1, IIPUCYTCTBYKIETO B aHaJIN3UPyeMOom cMecu,
onpeneNaNaM IIyTeM M3MepPeHMs TOMOTEeHHOM OQJIyopecleHUIUM C BpPeMeHHBM
pazpemeHreM  (HTREF) OJIS OOHOPHO—-aKULENTOPHOM mHapH GJIYyopodopoB
Tepbuii/FITC c noMombio IJlaHmeT-punepa BMG PHERAstar (Bo30yXIoeHMe
npu 337 HM/mMcoyckahnue TepbOus npu 490 HM/mcnyckanme FITC npu 520
HM) opu TeMIepaType OKpyxXawomel cpenbl. CTeleHb Pe30HAHCHOTO
IepeHoCca BHepIruu OQJyopecleHUMM (3HaueHre HTREF) BopaxkxaeTcsa B BUIE
COOTHOIEHMSI 3HAUeHUM MHTEHCUBHOCTM MCIIYCKaHUS OQJIYyOpeclLeHUUM IJId
bayopodopoB FITC m Tepbmug (F* 520 HM/F™ 490 uM). KoHeuHHe
KOHILEHTpaluM peareHTOB B aHaJM3e CBA3HBaHMA cocTaBagioT 100 1M
MeHMHa, MeUeHHOTO XxeJjlaToM Tepbus, 75 HM nentmma MBM1, MeUeHHOTO
FITC, m 0,5% DMSO B aHauTHUueckoM Oybdepe. IlpollenypE TUTPOBaHMUSI
TeCTUPYEMBIX COeIMHEeHUN nJis MCCJIeNOBaHUA "X 00303aBUCUMOTO
sbderTa TMNPOBOOMIIM C MCIOJbL30BaHMEM CXEMbBl TPEeXKPAaTHHX CePUMHEX
pazBeneHut ¢ 11 ToukaMM, Kak OIpaBWJIO, HauuHas ¢ 25 MxM.

OeMCTBEHHOCTL COeIMHEeHUM OIpemelialM IIyTeM IIepBOHAauaJIbHOTO
pacueTa % MHIMOMPOBAHMA OJIS KaxXIOoW KOHIUeHTpaluM CcOoedVHeHUS B
COOTBETCTBMM C yYPaBHEeHMeM 1:

% uHrubupoBaHug = ((HC - LC) - (HTREcesmmemue _ TCY)) / (HC -
LC)) * 100 (ypaBH. 1);

roe LC um HC npemcTaBasoT coboy 3HaueHmusa HTRE B aHalu3e B

IIPMCYyTCTBVMM WMJIM B OTCYTCTBUE HaCHIanmem KOHILIEeHTpalMM COeIMHEeHMHA,

KOTOpOe KOHKypupyeT <c FITC-MBM1 3a CcBA3BBaHME C MEHWHOM, WU
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HTRECesmremne  mpencTaBJIdeT cobo  M3MepeHHOoe 3HaUeHUe HTRF B
NPUCYTCTBUM TeCTHMpPpYyeMoT'o coeIMHeHMda. 3SHaueHmda HTREF HC wm  LC
OpencTaBJgT cobo¥ cCcpedHMe 3HaueHMd OJIS II0 MeHbley Mepe 16
IIOBTOPHOCTENM Ha IJlaHmeT. [Jg KaXOoT'o TeCTUPYEMOTO COeOVHEHUS
3HaueHUd % MHIMOMPOBAHMA OTKJIAOHBAIM Ha TI'paduKe B BaBUCHMOCTH OT
JorapudMa KOHIEHTpallMM TeCTUPYEMOT'O COeOMHEeHMs, U 3HadeHue ICsg
IoJIydajJr B pes3yJbTaTe allpOoKCHMMallMM STUX HOaHHHX B COOTBETCTBUU C
ypaBHeHUueM 2:

%  UHIUOMPOBaAHMA=HMXHee + (BepxHee—HMxHee) / (1+10" ( (LlogICso—
log[cmpd]) *h)) (ypaBH. 2);

TIe HWXHee U BepxHee IMIPenCTaBJALT Cco00M COOTBETCTBEHHO
HIDKHIOID M BEPXHIKD aCHUMIITOTH KPMBOM 3aBUCHUMOCTU Ho3a-3dbexT, ICs
OpencrTaBjsgeT coBoM KOHIEHTpalMio CcoeIMHeHUs, KoTopasd naer 50%
MHTUOMPOBaHKE CUTHalla, M h npencrarjsgeT cobor kozdpduumMeHT XMjLjia.

[MonyueHune MeHVHA, MEUEHHOTO KpUIITAaTOM  TepOus. MeHunH
(aMVMHOKWMCJIIO TH 1-610-6xHis-meTKa) Me TUIIN KPUIITATOM TepOua
cienyromrM  oBpa3soM. Bybep omjig 2 MI' MeHMHa 3aMeHAJM Ha 1X
bochaTHO—COJIeBOM OybepHHM pacTBOp. MHKyOMpoBaiM 16 MKM MeHMHa C
NHS—-xpunraTt Tepbusa (Cisbio Bioassays, Benmdpopm, Maccauycerc) B 4-
KpaTHOM MOJIAPHOM M30HTKEe B TeueHMe 2 UYacCoB IIpM KOMHaTHOM
TeMmreparype. MeueHHM O6eJIOK OuMmaJM OT CBOOOIHOM MEeTKM IIyTeM
IpoTOHa pPeaKUMOHHOM CMecu uepes KOJIOHKY Superdex 200 Increase
10/300 GL mpu 0,75 w™ia/MuH. IIMKOBHE O(pakKUuM coduUpaliM, pasmeiidin
Ha aJIMKBOTH M 3aMopaxmuBaym npu —80°C.

[locyenoraTeJIbHOCTEL OeJika MeHMHa (SEQ ID NO: 1)

MGLKAAQKTLFPLRSIDDVVRLFAAELGREEPDLVLLSLVLGEFVEHFLAVNRVIPTNVP
ELTFQPSPAPDPPGGLTYFPVADLSTITAALYARFTAQIRGAVDLSLYPREGGVSSRELVKKVSD
VIWNSLSRSYFKDRAHIQSLESFITGTKLDSSGVAFAVVGACQALGLRDVHLALSEDHAWVVEG
PNGEQTAEVTWHGKGNEDRRGQTVNAGVAERSWLYLKGSYMRCDRKMEVAFMVCAINPSIDLHT
DSLELLOLOOKLLWLLYDLGHLERYPMALGNLADLEELEPTPGRPDPLTLYHKGIASAKTYYRD
EHIYPYMYLAGYHCRNRNVREALQAWADTATVIQDYNYCREDEEIYKEFFEVANDVIPNLLKEA
ASTLLEAGEERPGEQSQGTOSQGSALOQDPECFAHLLRFYDGICKWEEGSPTPVLHVGWATEFLVQS
LGRFEGQVRQKVRIVSREAEAAEAEEPWGEEAREGRRRGPRRESKPEEPPPPKKPALDKGLGTG
QGAVSGPPRKPPGTVAGTARGPEGGSTAQVPAPAASPPPEGPVLTFQSEKMKGMKELLVATKIN
SSATKLOLTAQSQVOMKKQOKVSTPSDYTLSFLKROQRKGLHHHHHH

3) AHaJu3 OpoJindpepalnmn
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AHTUIIPpOIMbEepaTUBHEIM sbdekrT TeCTUPY EMBIX coeIMHEeHUN,
MHTUOUPpYINX O0eJIoOK—0eJIKOBOe B3aMMOoNelcTBMe MeHUMH-MLL, OlleHUBaJH
B JIMHMAX JIEMKOBHHX KJIeTOK UYejloBeka. JIMHMM KJIeTok MV-4-11 wu
MOLM14 cogpmepxaT TpaHcJokauuu MLL M SKCIOPECCUPYIT CJUTHe OeJIKM Ha
ocHoBe MLL MLL-AF4 wu MLL-AF9 CcoOTBeTCTBEeHHO, a Takxe O0eJIoK
OIVMKOTO THUIIa CO BTOPOTO ajuieysd. CJIenoBaTeJIbHO, JMHUM KJIeTOK MV-4-
11 m MOLM14 ¢ T1nepectTpovkon MLL XxXapaKTepusyoTcd OIpoduIaMm
SKCHOpecCUuM TeHOB HOXA/MEISI, CXOOHEIMM C TaKOBHMM B CTBOJIOBHX
KJeTkax. K562 mOpuMeHAIM B KadeCTBe KOHTPOJIBHOM JIMHUM KJIETOK,
comepxamer nOBa aJuienda MLL IOMKOTO TuIa, C lLeJbld MCKJIUYeHUA
COeIMHEHUN, IOeMOHCTPUPYIIMX Oof0mMe LUTOTOKCUUeCKMe 2OOeKTH.

MV-4-11 n MOLM14 KYyJIb TUBMPOBAJIA B RPMI-1640 (Sigma
Aldrich), gpomnosnHenuHom 10% deTasbHOM ObBUbLel CcHBOpoTkOM (HyClone),
2 ™M L-vayrammHa (Sigma Aldrich) w50 MKD/MI = TeHTaMMIMHA
(Gibco) . K562 pa3MHOXaJIN B RPMI-1640 (Sigma Aldrich),
OOIIOJIHeHHOV 20% beTajibHOM OnHUubel cHBOpoTkoM (HyClone), 2 MM L-
mayTammuda  (Sigma Aldrich) w50 wMrr/mn reHTammiuHa  (Gibco) .
Kilerku nopmepxuBasu npmu 0,3-2,5 MWIJIMOHAa KJIETOK Ha MJI BO BpeMsA
KYJILTUBUPOBAHUS, M KOJMUECTBO IIaccaxel He IIpeBbmalJio 25.

C LeJibl0 OLEeHKM aHTUNpoJMdpepaTHBHEX 3dpdpekToB 1500 KIJIeTOK MV-
4-11, 300 xJjgeToxk MOLMI14 mum 750 kJjgeTok K562 BriceBasim B 200 MKJI
cpens Ha JIYHKY B 96—JIyHOUHHIE KPYTJIOOOHHEE IIJIaHIe Th co
CBEPXHUBKOM anresuen (Costar, HOMEP 10 KaTaJjory 7007) .
KonmnuecTBO KJIETOK MOJIA IIOCeBa BHOMpalIM C YyUdeTOM KPMBHX poOCTa I
obecrieueHunsd JVHEWMHOTO pocTa Ha PO T AXEeHUU DKCIEepUMEeHTa .
OoBaBJIAIM TeCTUPYEMBEe COeIMHEHMS B Pas3JIMUHHX KOHIEeHTpaluiax, U
comepxaHue DMSO HopMammzopain no 0,3%. KieTkuM MHKYyOUMpOBaJIM B
Teuenre 8 mHel npu 37°C m 5% CO,. PocT CchHepOUIONOMOOHEX CTPYKTYP
OTCJIeXUBAJIM B pPexumMe peajlbHOTO BpeMeHM IIYyTeM BUlVaJlM3aluM XUBHX
kJeTok (IncuCytezZOOM, Essenbio, o00mekTMB C VyBeJMueHueM 4x) C
IOJIydeHreM OIHOTO M300paXeHMsa KaXIbe UYeTHpe Yaca B TeueHue 8
nHel. KoHQIOSHTHOCTE (%) B KauecTBe Ioka3zaTeJiad pas3Mepa chepoumobB
OIpenesiasy C IIOMOWBI MHCTPYMeHTa KOMIIJIEKCHOTO aHajr3a.

C LeJIblD  OllpeneJjieHud KYMYJIATUBHOTO sbberTa TEeCTUPY EMEIX
CoOeIMHEHMM C TeueHMeM BpPpeMeHM pacCUMTHBAaJM ILJIomalb I100 KPUBOM

(AUC) Ha Trpaduke 3aBUCUMOCTHU KOHQJIIIODHTHOCTHU oT BpEeMeHN .
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KoOHQIIIWHTHOCTE B  HaudaJle DKCIIEepPUMMeHTa (t=0) VCIIOJIbL30BaJM B
KauecTBe MCXOIOHOTO YPOBHA IJA pacueTa AUC.

ABcoJoTHEIe 3HaueHMdad I1Csy pacCuMTHBAJIM B COOTBETCTBUM  CO
crlenyomey Opolelypom:

% OoT KOHTpoJg = (AUC obpasua/AUC koHTpoJsig) * 100

AUC woHTpoOJsig=CpenHee 3HaueHMe AUC OJji8 KOHTPOJIBHEX O0paslioB
(ky1eTkn OGes coemmHeHusa/c DMSO B KaueCTBe KOHTPOJIS PAaCTBOPUTEIIEM)

B OTHOIIEHUN rpaduxa 3aBUCUMOCTH 3 oT KOHTPOJIA oT
KOHLEHTpaluM COeIMHEeHMA [IPpUMMEeHSAJIM [IoO0Op HeJIMHeVMHOM  KPUBOM,

VCIIOJIBE3Yy A HOJIA non@opa (O@HHHHﬁ) MeTOOo HaMMEeHBINMX KBaIlpaTOB. Ha

OCHOBaHUU 2TOTO PacCUMTHEBAaJIN abCcoJITHOe 3HaUueHue ICsg
(HonymaKcmmaanym MHPM@MpmeyD KOHLIEHTPalllio TeCTHnpyemMoIo
coenMHEeHUS, 0By CJlaBJIMBALILYIO 50% AHTUTNIPOJIMGEePa TV BHEIN sbdperT

OTHOCUTEJIEHO KOHTPOJIA PaCTBOPUTEJIEM) .

Tabmnua 4. BuroJOIMUYeCKMe HaHHBE M3 aHaJlM3a [IoJIAapu3alumr
bayopecuenuun (FP) wMmeHmMHa (1), aHaJlM3a B3aUMOOEMCTBMUSA MeHMH-MLL
MeTOIOM TOMOTeHHOM GqJyopecleHIUM C BpPEeMeHHHEM paspemeHueM (HTRE)
(2) m anagmza npoJsmdpepauum (3) .

NT: He TecTHUpPOBAaJIMU

(1) AHaIus (3) AHaus (3) AHaus3 (3)
(2) AHaIUS3
Ne FP MeHMHa cbeponmos cbeponnos AHaJu=s
HTRF MeHMHa
coen. (ICsq MV-4-11 MOLM14 cheponnoB
(ICso (HM))
(MKM) ) (ICs0 (MKM) ) (ICso (MKM) ) K562
B1A 0,054 50 2,5 11,3 NT
B1B 0,44 788 8,9 >15 NT
3 0,038 14 0,44 3,1 9,7
4 0,23 330 2,9 7,6 8,8
5 6,36 9532 NT NT NT
5a 6,15 8285 NT NT NT
9 NT 60 2,2 NT NT
7 NT 55 1,6 NT NT
8 NT o4 1,6 NT NT
9 NT 36 1,4 NT NT
10B NT 1315 5,0 14,2 NT
11 NT 69 2,0 NT NT
10A NT 1532 NT NT NT
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SA NT 548 NT NT NT
9B NT 22 0,9 NT NT
11B NT 1469 NT NT NT
11A NT 55 1,6 NT NT
12 NT 5790 NT NT NT
13A NT 5269 NT NT NT
13B NT 2456 NT NT NT
14A NT 4468 NT NT NT
14B NT 767 NT NT NT
15 NT 606 NT NT NT
16 NT 21 0,8 4,9 NT
17 NT 33 1,3 NT NT
18 NT 563 4,7 NT NT
19 NT 41 2,0 NT NT
21 NT 97 1,0 6,1 NT
22 NT 78 2,5 9,9 NT
23 NT 150 3,1 9,4 NT
24 NT 53 1,2 NT NT
26 NT 27 NT NT NT
27 NT NT NT NT NT
28 NT 149 3,4 NT NT
29 NT 40 2,1 NT NT
30 NT 186 4,45 NT NT
31 NT 34 1,4 NT NT
32 NT 758 NT NT NT
33 NT 27 2 NT NT
34 NT 216 3,2 NT NT
35 NT 1012 NT NT NT
36 NT 170 2,5 NT NT
39 NT 852 NT NT NT
44 NT 137 4,3 NT NT
49 NT 45 1,1 NT NT
50 NT 185 2,3 NT NT
52 NT 20820 NT NT NT
53 NT 204 2,1 NT NT
544 NT 11888 NT NT NT
54B NT 13225 NT NT NT
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54C NT 1488 NT NT NT
54D NT 6764 NT NT NT
55 NT 2277 NT NT NT
56 NT 724 NT NT NT
57A NT 194 2,8 NT NT
57B NT 222 4,4 NT NT
58A NT 1552 NT NT NT
58B NT 888 NT NT NT
59A NT 709 NT NT NT
59B NT 1150 NT NT NT
60A NT 493 5,5 NT NT
60B NT 295 2,4 NT NT
6l NT 181 NT NT NT
62 NT 724 NT NT NT
63 NT 369 NT NT NT
65A NT 3496 NT NT NT
65B NT 284 4,3 NT NT
65C NT 686 NT NT NT
65D NT 8694 NT NT NT
66A NT 7437 NT NT NT
©66B NT 164 3,8 NT NT
66C NT 5378 NT NT NT
66D NT 880 NT NT NT
67A NT 396 3,6 NT NT
67B NT 348 3,7 NT NT
68A NT 103 1,9 NT NT
68B NT 522 NT NT NT
68C NT 282 4,4 7,7 NT
69 NT 598 NT NT NT
NT: He TecTHUpOBaJIMU




<110>
<120>
<130>
<160>
<170>
<210>
<211>

<212>
<213>

<220>
<223>

<400>

[IEPEYEHL IIOCJENOBATEJILHOCTEN
Janssen Pharmaceutica NV
ABEIAHOBHE MHIVIBATOPH B3AVMOIENCTBMS MEHMH-MLL
JAB6100
1
BiSSAP 1.3.6
1
616

BEJIOK
llckycCcTBeHHAda MOCJIeNOBaTEeJIbHOCTDb

[locyemoBaTesIbHOCTL OeJjyika MeHMHa ¢ His-MeTKon

1

Met Gly Leu Lys Ala Ala Gln Lys Thr Leu Phe Pro Leu Arg Ser

1.5

10 15

Asp Asp Val Val Arg Leu Phe Ala Ala Glu Leu Gly Arg Glu Glu

20 25 30

Asp Leu Val Leu Leu Ser Leu Val Leu Gly Phe Val Glu His Phe

35 40 45

Ala Val Asn Arg Val Ile Pro Thr Asn Val Pro Glu Leu Thr Phe

50 55 60

Pro Ser Pro Ala Pro Asp Pro Pro Gly Gly Leu Thr Tyr Phe Pro

65

70 75

Ala Asp Leu Ser Ile Ile Ala Ala Leu Tyr Ala Arg Phe Thr Ala

85 90

Ile Arg Gly Ala Val Asp Leu Ser Leu Tyr Pro Arg Glu Gly Gly

100 105 110

Ser Ser Arg Glu Leu Val Lys Lys Val Ser Asp Val Ile Trp Asn

115 120 125

Leu Ser Arg Ser Tyr Phe Lys Asp Arg Ala His Ile Gln Ser Leu

130 135 140

Ser Phe Ile Thr Gly Thr Lys Leu Asp Ser Ser Gly Val Ala Phe

145

150 155

Val Val Gly Ala Cys Gln Ala Leu Gly Leu Arg Asp Val His Leu

165 170

Leu Ser Glu Asp His Ala Trp Val Val Phe Gly Pro Asn Gly Glu

180 185 190

Thr Ala Glu Val Thr Trp His Gly Lys Gly Asn Glu Asp Arg Arg

195 200 205

Gln Thr Val Asn Ala Gly Val Ala Glu Arg Ser Trp Leu Tyr Leu

210 215 220

Gly Ser Tyr Met Arg Cys Asp Arg Lys Met Glu Val Ala Phe Met

225

230 235

Cys Ala Ile Asn Pro Ser Ile Asp Leu His Thr Asp Ser Leu Glu

245 250

Leu Gln Leu Gln Gln Lys Leu Leu Trp Leu Leu Tyr Asp Leu Gly

260 265 270

Leu Glu Arg Tyr Pro Met Ala Leu Gly Asn Leu Ala Asp Leu Glu

275 280 285

Leu Glu Pro Thr Pro Gly Arg Pro Asp Pro Leu Thr Leu Tyr His

290 295 300

Gly Ile Ala Ser Ala Lys Thr Tyr Tyr Arg Asp Glu His Ile Tyr

305

310 315

Tyr Met Tyr Leu Ala Gly Tyr His Cys Arg Asn Arg Asn Val Arg

325 330

Ile
Pro
Leu
Gln

Val
80
Gln
95
Val

Ser
Phe

Ala
160
Ala
175
Gln

Gly
Lys

Val
240
Leu
255
His

Glu
Lys
Pro
320

Glu
335



Ala
Tyr
Asn
Ala
385
Gly
Tyr
His
Gly
Ala
465
Arg
Lys
Gly
Pro
Pro
545
Met
Leu

Ser

Gly

Leu Gln

Cys Arg

Ala Trp Ala
340
Glu Asp Glu

355

Asp Val
370

Gly Glu
Ser Ala

Asp Gly

Val Gly

Ile Pro Asn

Glu Arg Pro
390
Leu Gln Asp
405
Ile Cys Lys
420
Trp Ala Thr

435

Gln Val
450
Glu Ala
Gly Pro
Pro Ala

Pro Pro

Arg Gln Lys

Glu Glu Pro
470
Arg Arg Glu
485
Leu Asp Lys
500
Arg Lys Pro

515

Glu Gly
530
Pro Glu
Lys Glu
Gln Leu

Thr Pro

Gly Ser Thr

Gly Pro Val
550
Leu Leu Val
565
Thr Ala Gln
580
Ser Asp Tyr

595

Leu His
610

His His His

Asp Thr Ala Thr Val
345
Glu Ile Tyr Lys Glu
360
Leu Leu Lys Glu Ala
375
Gly Glu Gln Ser Gln
395
Pro Glu Cys Phe Ala
410
Trp Glu Glu Gly Ser
425
Phe Leu Val Gln Ser
440
Val Arg Ile Val Ser
455
Trp Gly Glu Glu Ala
475
Ser Lys Pro Glu Glu
490
Gly Leu Gly Thr Gly
505
Pro Gly Thr Val Ala
520
Ala Gln Val Pro Ala
535
Leu Thr Phe Gln Ser
555
Ala Thr Lys Ile Asn
570
Ser Gln Val Gln Met
585
Thr Leu Ser Phe Leu
600
His His
615

Ile Gln Asp Tyr
350
Phe Phe Glu Val
365
Ala Ser Leu Leu
380
Gly Thr Gln Ser

His Leu Leu Arg

Pro Thr Pro Val
430
Leu Gly Arg Phe
445
Arg Glu Ala Glu
460
Arg Glu Gly Arg

Pro Pro Pro Pro

Gln Gly Ala Val
510
Gly Thr Ala Arg
525
Pro Ala Ala Ser
540
Glu Lys Met Lys

Ser Ser Ala Ile

Lys Lys Gln Lys
590
Lys Arg Gln Arg
605

Asn
Ala
Glu

Gln
400
Phe
415
Leu

Glu
Ala

Arg
480
Lys
495
Ser

Gly
Pro
Gly
560
Lys
575
Val

Lys
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$OPMYJIA MNSBOEPETEHUA
1. CoenmHeHuMe QopMyJH (1),

]
Y .

Y%, r~—*<x

WY eT0 TayTOMep WU CcTepeousoMepHad dopma, Ihe

R! Bo®paH M3 TPYHHOH, cocTodmeir um3 CHs, CH,F, CHF, m CFs;

R? BHOpAaH M3 TPYIIHE, COCTOAmeM M3 Bomopoma u CHj;

Y! BoLB®paH M3 IPYINH, cocToAmen wu3 Bomopomna; Ci_galIkmia;
ceazaHHOTO IHo C  4-7-4JJeHHOTO HeapoMaTHMUYeCKOT'0 TIeTepOoLMKJIMIAa,
comepXxamero 10 MeHbIeV Mepe OOMH aTOM a30Ta, KUCJIopoda WM CepH,
HeoBsa3aTeJIbHO 3aMeleHHHM 3aMecTUTeJIeM, OpelcTaBJgomyM codon Cio
4QJIKWII WM LUUKJIoNponmuii; u CijaliIkuila, 3aMelleHHOTO 3aMeCTUTEeJIEM,
BLHIOPAHHLEIM M3 TPYINE, CcocTodmeld u3 oTopa, —-CN, oenHmsa, —-ORY™ u -
NR2YR2YY; TIme

RYY BHbBpaH M3 TDpyNooe, CcocTodAmeld M3 Bomopoma; Ci_jalikuila,
HeoOd3aTeJIbHO 3aMelleHHOTO 3aMeCcTUTeJIeM, BHOpPaHHEM W3 TPYIIIH,
cocTosAamen u3 oropa, —-CN u

—C (=0) NRIYR?Y; C,_jajIkmjla, 3aMelleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM
U3 TDPYINE, cocTodmelr m3s —-OR3 m —-NRWYWR?Y; u cBgsadHoro mo C 4-7-
YJIEeHHOTO HeapoOMaTUUeCKOT'O TIeTepOoLMKJIMIIa, CcoIepXamero II10 MeHbIen
Mepe OIMH aToOM aszs0Ta, KUCIopola WM CEePH;

Kaxoell m3 R?Y u R?YY HesaBUCKHMMO BHOpPaH U3 IPYIINLE, COCTOAmeNR
n3 Bomopona; Ci jalkuia, HeoDd3aTeJIbHO 3BaMEeNEeHHOTO 3aMeCTUTeJIEM,
npencrapiagomM coboit —C (=0) NRIYR?Y;

Co_4aJIKMJIa, 3aMelleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM W3 ITPYIIIH,
cocrodment w3 -OR3 wm -NRYR?Y; wum cBg3a”HHOTO 1o C  4-7-4JIeHHOTO
HeapoMaTUUEeCKOT O TeTepOolMKIMIIa, CcoIepXamero II0 MeHbIlel Mepe OIOMH
aToM az30Ta, KUCJIopola WM CEepPH;

KaxOell u3 Y2 u Y® Hes3aBUCHMMO BHOpaH M3 TPYINHE, COCTOMIEN U3
BOOOPONOA ; OH; NH,; —C (=0) NRIYR2Y; C1_gaJIKMIIa " Ci_saJIKuIia,

3aMelleHHOTI'O 3aMeCTHUTeJIeM, BH@paHHHM ns3 T'PYIIIIEL, cocTodmen ns
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dropa, —-CN, -OR3* m —-NR*R?YY; npm ycjoBUM, UTO ecJM Kak Y?, Tak u
Y3 gBJA0TCA 3aMeCTUTEJIAMM I[IPM OIHOM M TOM Xe aToMe yIJlepola U
omMH M3 Y? wmyim Y° mpencrTaBiger cobtor OH wmim NH,, To mpyroi Y° wim
Y2 [pencraBideT cobom H, Ci_gaJIKMJII, Cq_zaJIKUJI, 3aMelleHHEI
3aMecTUTEeJIeM, BHOPaHHEIM M3 TPYINHE, cocTodmelr ms ¢ropa M —CN, Wi
Cy_4aJIKNII, 3aMele HHE 3aMecTUTeJIeM, BLIOPAHHLEIM U3 TPYIIIEL,
cocrodment ms —OR3Y u

—NRAYRAYY, pre

R3Y Bob®paH M3 TPYIOE, CcoCcTodmeld M3 Bomopoma; Ci salikuia,
HeoBA3aTeJIbHO 3aMelMeHHOTO SaMeCTUTeJIeM, BHOPaHHEIM W3  DPYIIIH,
cocToAmen u3 oropa, —-CN u

—C (=0)NR¥YR>Y; C, jajikujia, 3aMeleHHOTO 3aMeCTHUTeJIeM, BHOPaHHEM
U3 DPYNIE, cocTodmelr m3 —-OR® u -NR*RY; u cegsaHHoro mo C 4-7-
YJIEHHOTO HeapoMaTUUeCKOT'o TeTepOLMKIIMIIa, CcomepXalero IO MeHLIeHR
Mepe OIMH aTOM as30Ta, KMUCJIOpOoOa WU CEepH;

Kaxoell m3 RYY u RYY HesaBMcUMMO BHOpaH M3 TIPYINLE, COCTOAmeNR
u3 Bomopoma; Ci jalikmjia, Heobd3aTeJIbHO 3aMeleHHOTO 3aMecTUTelIeM,
BLHIOPaHHLIM M3 TPYINHE, cocTodmeld u3 ¢ropa, -CN m —C(=0)NRIYR?Y; C,_
1&JIKUJla, 3BaMelleHHOTO 3aMeCTUTeJIeM, BHOPAaHHLEM M3 IPYIIL, COCTOAmeN
us —OR®Y u —NR4YR5Y; u CBA3AHHOTO 1o C 4—"7-4JIeHHOTO
HeapoMaTUUeCKOTO TIeTepOolMKIMIIa, comepXalelo I[I0 MeHbIIel Mepe OIMH
aToOM as0Ta, KMUCJIOopoma WM Cephl; The

Kaxoenr ms3 RYY, R2%Y, R3%, R%, R% y R® gesaBucmMo BHOpaH K3
TPYIIH, CcOoCToAmeM M3 Bomopona; Ci; jalikmMila M cBsg3aHHOTO 1o C 4-7-
YJIEHHOT'O HeapoMaTUUeCKOT'O TeTepOLMKIIMIIa, CcomepXalelo II0 MeHbIen
Mepe OIMH aTOM a30Ta, KUCJIopoOa WU CEepH; U

——L-R3 Bmbpan us (a), (b), (c), (d), (e) mwmm (f):

(a) —-L-R® nmpepcrariger cobton -NHR'™, r1me R!® BLOpad us
TPYIIIH, cocTodmen us BOIOPOLA ; Ci_gaJIKMIIa, HeoBA3aTeJIbHO
3aMEMEHHOTO OIIHUM, IBYyMS VLI TpeMs 3aMeCTUTeJIIMA,

NpencTaBidomyMM  co®oll  aToM oTopa; U Cr galIkijla, 3aMeleHHOTO
3aMeCTUTEeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmei ums —OR'E u

—-NR?2R%32, prme KaxOowli M3 R'?, R?2 py R?3@ He3aBUCKMMO BHOpaH U3
TPYIIL, COCTOoAmeN u3 Bomopoma, Ci salikMila U LUKJIONPONWJa; [IpHU
YCIJIOBUM, UTO ecyau RY™ mnOpemcraBiageT coBoil  BOIOPOL, TO Y! He

ABJIA€TCA BOIOPOIOM, WJIN
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(b) L BHbpaH u3 TpPyNOH, cocTodmelr mus -0-, —-O-CRPPRIEE-, -
N(RB) 7

—-N (RB) —CR*®R!B3— p — (NRB)-CHR'®-CHR?3-; wm R® BuOpaH Wu3 TpPYIIIIH,
cocTodmert  u3  Ar; Het?!; Het? u 7-10-ujleHHOM HaCHIeHHONI
CIUPOKaApPOOBUUIMKINUECKOM CUCTEME; TOe

RE  BL®paH U3 TPYIIIH, cocTodmen wu3 Bomopoma; CijaJIKuia,
HeoB43aTeJIbHO 3aMeleHHOTO 3aMeCcTHTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocrToAmer w3 o¢Topa, oOeHmia u —-CN; u C, jaJIKUila, 3aMeleHHOTO
3aMeCcTUTeJIeM, BHOPaHHBEM M3 IPYIINOE, cocTodmel m3 —OR™ m —NRZPR?PP;
Toe

Kaxnelr w3 R, Ry RZPP

HEe3aBMCHMMO BHOpaH U3 TPYIIOH,
cocTofmeN M3 Bomopoma, CijalkKuia ¥ LMKJIONPOIuMa;

R'® BrIBpaH M3 TPYINH, cocTofAmell 13 Bomopoma; —C(=0)NR3ER3EB;

Cy_saJIkuia, Heoba3aTeJIbHO 3aMeleHHOTO 3aMeCTUTEJIEM,
BHIOPAHHLEIM M3 TPYIINH, cocTodmel u3 ¢ropa, obeHmna, Het! m -CN; C,o
4AJIKMJIa, BaMemeHHOTO 3aMeCTHTeJIieM, BHOPaHHBEIM M3 TPYINOH, COCTOAMeN
us —QR*B u —NRSBREB; u CBSA3aHHOTO 1o C 4—-7-4JIEHHOTO
HeapoMaTHMUeCKOTO TeTepOoUMrKIIMIIa, CoIepXamero II0 MeHbIeM Mepe OOWH
aToM asoTa, KuUcJopoma WM @ ceph; ¥ R BrGpaH U3  TDPYIIIH,
cocTodmelr M3 BomopoIa ¥ MeTuia; wim R um R!B® BMecTe ¢ aToMoM
yIJjlepoga, K KOTOPOMY OHM IPpMCOeOMHEHH, o0pa3yiT CBS3aHHB 10 C
4—-T7-yJIeHHHM HeapoOMaTUUECKUN TeTepOLUKJIMII, CoIepXalMl 10 MeHbIek
Mepe OIMH aToOM as30Ta, KUCJIopoda MJIM CepH;

R?E BLi®paH M3 IPYIILE, COCTOAmeM M3 Bomopoma; —OR®®; —NR7BR7EB;

—C (=0) NRBERSEEE, Ci_jaJIKuia, HeoBg3aTeJIbLHO 3aMemMeHHOTO
3aMeCcTUTeJIeM, BHOPaHHEM W3 IPYIIL, cocTodmel m3 ¢ropa, —-CN, —OR*E
u —NR°BR®BB; 1 cBgsaHHOro 0O C 4-7-UJIEHHOTO HeapoMaTUUeCKOTO
TeTepOolUKIMIIa, CcoIepXxalero IO MeHbIeM Mepe OIOMH aToM as30Ta,
KMCJIopoOoa WK CepH; TIe

Kakmei M3 RSB, R3BB, R4B, RSB R5BB R6B  R7B R7BB R8B ; REBB
He3aBMCHMMO BHOPpaH M3 TPYINOH, COCTodmel M3 Bomopoma; Ci jalIkuia,
HeoO43aTelJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHBEIM M3 TI'PYIIIH,
cocToAmen u3 dTtopa, —-CN u

—C (=0) NR?PR?EB,; " Co_salIKmIIa, 3aMeleHHOTO 3aMeCcTUTeJIeM,
BLIOPAHHLEIM M3 DPYINHE, cocTodmein us —OR%® py —NRUBERIIEB: pre

Kaxmoell 13 R°%, R72E, RI0B, RIUB p RIBE pgesapucuMo BHOpaH U3
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TPYIIH, CcOoCToAmeN M3 Bomopona; Ci_sallkuila M cBg3aHHOTO 1o C 4-7-
UJeHHOTO HeapoMaTUMUeCKOTO TIeTepOolMKJIMIIa, coIepXamero I10 MeHbIen
Mepe OIMH aToM a30Ta, KMUCJIopoda WIM CepH,; WIu

(¢) ——L-R® BHOpaH M3 IpPYIns, cocrTosmelr m3 —N (R®) —CHR*®-CO,R?¢;

—N (R®) —CHR3C-CONR*CR4cC; —N (R€) -COR>¢; —-N(R®)-S0,—NR®‘R®‘C; 1mpe

R Bo®paH U3 TPYIIIH, cocTodmen wu3 Bomopoma; CijaJIKuia,
Heo®a3aTelIbHO 3aMeleHHOTO 3aMecTuTeJeM, BHOpaHHHM UW3 TPYIIIH,
cocroAmen w3 oTopa, OdeHmya u -CN; wu Cr g, aljlkmia, 3aMelleHHOTO
3aMeCcTUTeJIeM, BHOPAaHHEIM M3 TPYINH, cocTodmein m3 —OR'C m —NR?CR?c¢;

Kaxnoeli u3 RC m R3¢ BobpaH M3 TPYINE, COCTOAIEN M3 BOLOPOIA;

—C (=0) NR3cR3¢¢; Ci_gaJIKMIIa, HeobOAa3aTeJIbHO 3aMEIeHHOTO
3aMecTuTeJIeM, BHOPaHHBM M3 TITPYIIHE, CcOCTodmeM u3 ¢Topa, OGeHMIa,
Het! m -CN; C, j,ajKmia, 3aMelleHHOTO 3aMeCTUTEeJIEM, BHOPaHHLEM U3
TPYINE, cocTofdmel m3 —OR*S um —NR3°R%¢¢; n

CBA3aHHOTO 1o C 4-"7-4JIeHHOT O HeapoMaTUUeCKOT'O
TeTepolUKIMIIa, coIepxamero I[I0 MeHbIel Mepe OIMH aToM asz3oTa,
KMCJIoponoa MM CEPH;

Kaxnent m3 R u R®C priBpaH M3 TPYINH, COCTOAINEN M3 BOmoOpoma U
Ci_4alikujla, HeoB43aTeJIbHO 3aMeleHHOTO 3aMecTHuTeJeM, BHOPaHHEM U3
TPYIIL, cocTodmel M3 NROCR®SS, Ar u Het!l;

R2C¢ BHbBpaH M3 TPyINOOE, CcoCcToAmeld M3 Bogopoma; Ci_salikuia,
Heobg3aTelIbHO 3aMelleHHoro Ar wim Het!; Ar; Het!; Het? u 7-10-
YJIEeHHOV HACHIMEeHHOM CIMPOoKapBoOUIUKINUSCKOV CUCTEME;

R BHBpaH M3 TPyNOOE, CcoCcToAmeld M3 Bogopoma; Ci_salikuia,
HeoBA3aTeJIbHO 3aMeleHHoTo —-NR2°R2¢¢, Ar wmym Hetl; Ar; Het!; Het? mu
7-10-uJIeHHOM HACHIEHHOM COUPOKaApOOOULIUKINUECKOM CUCTEeMbl; IOe

KaXxmoell m3 RIS, R2¢, R2¢¢, R3¢, R3<¢, Ri¢, R p R3¢ HesaBUCUMO
BHOpaH M3 TPYIIILE, COCTOAmeM M3 Bomopola M CijaJIkuia; U

KaXOell M3 RS m R HezaBUCUMO BHOpAaH M3 TPYIIH COCTOAmMeN U3
Bomopoma u CijaJIkuiia, HeoBd3aTeJIbHO 3aMeleHHOTO 3aMecTHuTeJIeM,
BHOPAHHEM M3 TPYIIIH, cocTodAmer u3 —NHC;_ jalkuiIa M LUUKJIONPpONWia; U

Kaxoell m3s RIC y ROC pesaBucuMO BHOpaH M3 TIPYINE, COCTOAMeEN
U3 Bomopoma; Cijallkmila, HeoOg3aTeJIbHO 3aMelleHHOTo Ar wuim Het!;
Ar; Het!; Het? m 7-10-ujIeHHOM HACHIIEHHOM CIUPOKAPOOOULMKINUESCKON
cucTeMel; win RA¢ u RAC pyym R®¢ u R®C BMecTe ¢ aToMOM asoTa, K

KOTOPOMY OHM IIPMCOEIMHEHH, ofpas3yinT cBA3aHHEM o N Het?; wm



158

(d) L Bub®paH m3 —N(RP)-CRPPRPP— p1 —N (RP) -CRI!PRIPP-CR2?PR?PP—; r1pe

RP BL®paH U3 TPYIIIH, cocTodmey wm3 Bomopoma; Ci_jaJIKuia,
HeoBg3aTelJIbHO 3aMeleHHOTO 3aMeCcTHUTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocrodme m3 ¢ropa M —CN; u C, jalIkuila, 3aMelleHHOT'O 3aMeCTUTeJIeM,
BHIOpPaHHEIM 13 —OR'® u

_NR2dR2dd; TIe

Kaxoelr m3  RYY,  R?d p R?4d pgesaBucuMMo BHOpaH W3 DPYIIH,
cocTodmer u3 Bomopoma M Ci jalikuila;

Kaxoedtr m3 RYP, RIPP, R2P p R?PP pgesaBuCHMMO BHOpaH M3 IPYIIIH,

cocToAmen ms3 Bomopona u Cijalikuia; u

ﬁvm ﬁam
Si_p*® Ge_p0
5 .  Alsp ’ hsc:«
R’ BHOpaH M3 I'PYIIL, COCTOSAMEN 13 u ; TIoe

Kaxoelr wm3  R3P, R y R HesaBucuMO BHOpaH U3 IPYIIIH,
cocToAmeNn u3
C1 saJIKMIIa, HeoBA3aTeJIbHO 3aMemeHHOTO 3aMecTUTeJIeM,

npencTaBgomyM cobort —0H, —-0Ci_saJdxuy uam —-NH,; wmuiaum

N
FESEREXN”' -

RE Bri®paH M3 I'PYININH, COCTOLmeNr M3 Bomopola U C, j alIkuia;

(e) —-L-R® mpexmcraBjgeT cobou , T'Ie

R BLi®paH M3 TIPYINLH, COCTOAmENM M3 Bomgopoma, oTopa u Ci_
jaJIKUIIa; "

R?F Bri®paH M3 TPYINNOH, cocTodmeld m3 ¢rTopa, -—-0C, jsakkuia U Ci_
jaJIKMIIa, Heo®Osa3aTeJIbHO 3aMemeHHoro 1, 2 wiIM 3 3aMecTUTeJIsIMHU,
NpencTaBiIgolyMM co®oi aToM ¢Topa; MM R u R?F cB43aHEl ¢ OOHUM U
TeM Xe& aTOMOM YyIJlepola M BMecTe 00pa3yoT Ci sUUMKIOAJKWUII WK
CBA3aHHEM 1o C 4—6—UJIeHHHM TeTepPOUMKIINII, comepxammi aToM
KMCJIOpooa; u

R3® BH®paH M3 TDPYINOOE, CoOCToAmeld M3 Bomgopoma; Ci salikuia,
Heo®dg3aTeJIbHO 3aMemeHHOT'O  3aMeCTUTeJIEM, IpencTaBJIgRMMM  CcoBoMn
atroM O¢Topa wmiam —CN; wu CrjalIkujla, 3aMelleHHOT'O 3aMeCTUTeJIEM,
BHIOPAHHBEIM M3 TIPYINH, cocrosmel m3 —ORF m —NRSPRFE; pre

Kaxoelr m3 R, Ry RF  gesaBuUCHMMO BHOpaH W3 IDPYIIH,

cocTodmen ns BOIOoOpOIa, Cigqajikmia, HeoB4a3aTelIbHO SaMelleHHOT'O
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3aMecTUTeJIeM, BHOPAHHEM M3 TIPYIIH, cocTodmeirn u3 ¢ropa, -CN m -
C (=0) NR®ER®EE; C, jasikmjla, 3SaMelleHHOTO 3aMeCcTUTEeJIeM, BHOpPaHHLEM U3
TPYMONL, cocTogmert ms —OR7E u

—NREFREEE, py cBasaHHOTO 1o C 4-7-UJIEHHOTO HeapoMaTHUUYeCKOTO
TeTepolUMKIIMIIa, coIepxkamero II0 MeHbIlel Mepe OOMH aToOM asoTa,
KMcJopona WM Cepw; TIe

Kaxoensr w3 RE, ROFE, R7E, REE p REFE pgesaBuMcuMO BHOpaH U3
TPYIIE, COCTOAmeNX M3 Bomopoma U Ci 4alikuja; WU

(f) —-L-R3® mnpencrapigeT cobol paluKaljl, BHOPAaHHLIN U3 TPYIIIH,

cocTodmen M3

~

14

roe RYF BrOpaH M3 TPYMNE, COCTOAmNEN M3 Bomopoma, Ci salIkuiia U

—Cy qankuii-NRIR®E; 11 xaxmemi s R?F u R3F HesaBucCUMO BHOpPaH U3
Bomopoma u C, jsajikuia; rDroe kKaxneli ums RY u R pesaBucumo BrGpad us
TPYIIL, COCTOAmEeN M3 Bomopoma U Ci ,alIkuia;

U TOe

Ar mpencTaBJgeT coBoi  QeHMJI, HeoB4d3aTesIbHO — 3aMeleHHLI
OOHMM, IOBYMA WJIM TpeMa  3aMeCcTUTeJIAMM,  KaXOell U3  KOTOPHIX
He3aBMCHMMO BHOpaH M3 ITPYINL, COCTOoAmel M3 rajioreHa, -CN, —-OR*, -
NRSR®',

—C (=0) NR°R>' u Cq_jsaJiKuiia, HeoBA3aTeJIbHO 3aMelleHHOT'O
3aMeCcTUTeJIeM, BHOPaHHLEM M3 TPYINH, cocTodmel mus dropa, —-CN, —-ORS,
-NRR7" 1 —C (=0)NR®R®';

Het! npencraBigeT coBoit MOHOLMKJINYE CKUM TeTepoapul,
BLIOPAHHLIL M3 TDPYIOLE, CcocTodAmell u3 oupuouila, 4-, 5- 1w 6-—
NUPYUMUIOVHWIIA , nMpasuHuIa, NMpPUOasUHNIE, bypanmia, THeHMIa,
OoMppoJmia, nMpasosuia, UMM a30JIMIIa, 4- WIIN 5-Trasosamia,
U30THMA3ZOJMIIa U M30KCa30JMjIa; KakIOull M3 KOTOPHX MOXeET OHBTh
HeoBg3aTeJIbHO 3aMeleH OOHMM, OBYMS WJIM TpeMsd 3aMeCTUTeJISAMHU,
KaXObll M3 KOTOPHX HE3aBMCUMO BHOpPaH W3 TIPYINNL, COCTOAmel U3
TajJioreHa, —CN, —-OR%4, —NR®R>' u C,_jaJIKmMIIa, HeoBAa3aTeJIbHO
3aMemeHHOTO 3aMeCTUTeJIEM, BHOPAaHHEIM M3 IDPYINE, COCTOAmeN U3

dTopa, -CN, -ORS,
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-NR'R7" m —C(=0)NR®R®'; u

Het? IpencTaBjigeT cobom HeapoMaTu4deCKUM TeTepPOLUKIINII,
HeoBg3aTelIbHO 3aMelleHHE ONHMM, OBYMA WM TPpeMsS 3aMeCTUTeJISAMU,
KaXOell M3 KOTOPHX HE3aBUCKMMO BHOpaH W3 TPYINHE, COCTOodmel U3
rajioreHa, —CN, —0OR4, —NR°R>' " Ci_jaJIKkuia, HeoB4a3aTeJIbHO
3aMEemeHHOTO 3aMeCTUTeJIEeM, BHOPaHHEIM M3 IDPYINE, COCTOAmer U3
dTopa, —CN, —-OR¢, —NR7R7" um —C (=0)NR®R®';

roe

kaxoelr m3 RY, R°, R°', R® R’, R’', R® m R® HesaBucuMO BHOpaH
U3 TPYONOLE, CcocToAmel w3 Bomopoma; Cisalikuila, Heobd3aTeIbHO
3aMemeHHOTO 3aMeCTUTeJIeM, BHOpPAaHHEIM M3 IDPYINE, COCTOdmer U3
dropa m —-C(=0)NR°R°'; wm C, jajkuijia, 3aMeleHHOTO 3aMecTUTeJIeM,
BEHIOPAHHLIM M3 TPYINE, cocTosmel m3 —OR u —NRM'R''; pme

Kaxmoelr m3 R?, R?', R0, R u R!' HesaBucuMo BEIOpaH M3 ITPYIIIH,
cocTodAmer M3 Bomopoma; Ci j,alIkmjla UM CBA3aHHOTO Mo C 4-7—4JIeHHOTO
HeapoMaTUUeCKOTO IeTepOoUUKIIMIa, CcolepXalero II0 MeHBIIel Mepe OIMH
aToM aso0Ta, KUCJIopOoda WJIM CepH;

UM ero dGapMalleBTHMUYeCKM OpreMiieMas COJIb MM COJILBaT.

2. CoemuHeHMe IO II. 1, TOe

R! BHOPAaH M3 ITPYIILE, cocTosmel m3 CHs, CHyF, CHF, u CFs;;

R? BH®paH M3 TPYINHE, cocTodmell u3 Bomoponma u CHs;

Y! BHOpaH U3 TIPYINH, COCTOAmel M3 Bomopona; Ci_gaJIKuia;
cBA3aHHOTO Io C 4-7-4jJIeHHOTO HeapoMaTHMUYeCKOTO IeTepPOUUKIIMIIA,
comepxamero IO MeHBIIel Mepe OOMH aToM as0Ta, KUCJIoOpoIa WM CepH,
HeobBg3aTelIbHO SaMeleHHEN 3aMecTHTeJIeM, IIpelcTaBJIgnmuM cobolt Ci_
AQJIKMJT WJIM  LMKJIONPONMJI; U Ci_jsalIkiila, 3SaMemeHHOTO 3aMeCTUTeJIEM,
BLHIOPaHHLIM M3 TPYINNH, cocTodmel m3 ¢rTopa, -CN, denmia, -ORY u -
NR2YR2YY; pre

Kaxoelr w3 RY, R% 1y R?Y HgesaBUCHMMO BHOpaH W3 IDPYIIIH,
cocTodAmer M3 Bomopoma M Ci jalIkuila;

Kaxoell u3 Y2 u Y® Hes3aBUCKHMMO BHOpaH M3 TPYINHE, COCTOLIEN U3
Bomopoma u Ci gaJjIkuija; U

——L-R3 Bmbpan us (a), (b), (c), (e) wmwm (f):

(a) —-L-R® nmpepcraryisger cobtom -NHR'™, r1me R!® BLOpad us3
TPYIIIH, cocTodmen us BOOOPOLA ; Ci saJIkmia, HeobBg3aTeJILHO

3aMelleHHOTI'O OIOIHWMM, IBYMA M1 TpeMA 3aMeCTUTeJIAMI,
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NpencTaBidomyMM  co®oil  aToM ooTopa; U Ch galIkmjla, 3aMeleHHOTO
3aMeCTUTeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmein um3 —OR'® u

—-NR?2R%32, prpe KaxOowli M3 R'?, R?2 py R?3@ He3aBUCKMMO BHOpaH U3
TPYIIL, COCTOAmeN M3 Bomopoma, Ci jalIkmjla M LUKIIONOPONWIIa; WK

(b) L BE®paH M3 TPyHNH, cocTodmelr m3 —N(RE)—, —-N(RBE)-CR!ERIBE-

— (NRB) —-CHR'®*-CHR?B—; u R® BLOpaH M3 TPYINIH, COCTOAmeNd u3 Ar;
Het! u Het?; rme

RE  Bo®paH U3 TPYIIIH, cocTodmer wu3 Bomopoma; CijalIKuia,
HeoBg3aTeJIbHO 3aMeleHHOTO 3aMecCTHTeJIeM, BHOPaHHEM U3 I[PYIIIH,
cocToAmer w3 oGTopa, oOeHmia u —-CN; u C, jalJIKUila, 3SaMeleHHOTO
3aMecTUTEeJIEM, BHOPaHHLEM M3 TPYINE, cocTodmei m3 —OR'™ u —NR?PR?PP;
rOe

Kaxmoelr w3 R, R?® y R gesaBucuMo BHOpaH U3 IPYIIIH,
cocTodmer m3 Bomopoma, Ci ,allIkujla M LUMKJIOIPOIMUIIa;

R'B  BrIBpaH W3 TPYNOIH, CoCTodmel u3 Bomopoma; Ci ,alKuia,
HeoBg3aTeJIbHO 3aMeleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3 TPYIIIH,
cocrodmert mus ¢ropa, oeHmsa, Het! m —-CN; u C, jalKmja, 3aMeleHHOTO
3aMeCTUTEeJIeM, BHOPaHHEIM M3 TIPYIIE, cocTodmel m3 —OR*® y —NR3ERSEB;
1 RIBB BLI®paH M3 IPYINE, COCTOANEN M3 BOOOpOIa M MeTwuja; uim RPB u
RIE®E  BMecTe Cc aToMOM yIJlepola, K KOTOPOMY OHU I[IPUCOEOUHEHE,
oBpasynT

CBA3aHHEM o C 4-7-UjleHHH HeapoMaTHMUYeCKHUI IeTepOLUMKIIUIL,
comepXammuil IO MeHbIIel Mepe OOMH aToOM as30Ta WM aToOM KUCJIOpOoLa;

R?E  BLi®paH M3 TIPYINLE, COCTOoAmel uW3 Bomopoma u Ci_jalikuia,
HeobB43aTeJIbHO 3aMeleHHOTO 3aMecTHUTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocTodmer mus dpropa, —CN,

—OR“B 31 —NRS2R5BB: r1re

Kaxoenr w3 R, Ry R®®  gesaBucHMMO BHOpaH W3 IDPYIIIH,
cocTodmer M3 Bomopoma M Ci j,alIkuila; WU

(c) ——L-R® BHIOpaH M3 IpPYyIns, cocrTosmelr ms —N (R®) —CHR®-CO,R?¢;

—N (R€) —CHR3¢—CONR*CR4CC; —N(R®)-COR>¢; -N(RC)-S0,—NRECR6CC; pre

R®¢ BH®paH U3 TPYIIIH, cocTodmey wm3 Bomopoma; CijaJIKuia,
HeoBg3aTeJIbHO 3aMeleHHOTO 3aMeCcTUTeJIeM, BHOPaHHEM U3 IDPYIIIH,
cocToAmer w3 o¢Topa, oOeHmia u —-CN; u C, jaJIKMila, 3SaMeleHHOTO

3aMeCTHTEJIEeM, BHOPaHHEM M3 IPYINH, cocTodmelr m3 —OR'C m —NRZ°R?¢C;
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Kaxnoeli u3 R u R3C BuOpaH M3 TPYINE, COCTOAIMEN M3 BOIOPONA;
Ci sajIkujla, Heo0g3aTeJIbHO 3aMelleHHOTO 3aMeCTUTeJieM, BHOPaHHEM K3
TPYINL, CcocTodmeld us oropa, o¢edusa, Het! m —-CN; u C, jajkuia,
3aMeNeHHOTO 3aMeCTUTeJIeM, BHOPaHHEM M3 TPYIIIE, COoCTodmelr m3 —OR*C
" _NR5CR5CC;

Kaxoeit 13 R u R®C Br®pad M3 TPYNNH, COCTOAINEN M3 BOOOpoma U
CisajIkujla, Heo0g3aTeJIbHO 3aMelleHHOTO 3aMeCcTHUTeJIieM, BHOPaHHBEM K3
TPYINL, cocTogmel m3 NRCCReSS, Ar u Het!;

R?¢ Bo®paH M3 TPYIOE, CoOCToAmeNr M3 Bomopoma; Ci salikuia,
HeoBA3aTeJIbHO 3aMemeHHOoTo Ar mim Het'; Ar; Het! m Het?;

R>C BHOpaH M3 TPYIIE, COCTOAmMeM M3 Bomopona; Ci_jalIkuia,
HeoBA3aTeJIbHO 3aMeleHHoTo -NR?°R?°¢, Ar wmmm Het!; Ar; Het! m Het?;
TOe

Kaxmoell m3 RIS, R2?¢, R?°¢, Ri¢, R py R3¢ He3aBUCKMO BHOpPaH U3
TPYIIE, COCTOoAmeNr M3 Bomopoma U Ci jalikujia; U

KaXOell M3 R® u R6SC HezaBMCHUMO BHIOpAH M3 TPYIIIL COCTOAMEN U3
Bomopoma u Ci jaJIkmjia, HeoOS3aTeJIbHO 3aMemleHHOTO BaMeCcTHUTeJIeM,
BHIOpPaAHHBEIM M3 TPYIIIH, cocTodmer m3 —NHC, jallkuiia M LUKJIONPONuia; U

Kaxnenr m3 RAC y ROC pesaBucuMO BHOpaH M3 TDPYINHE, COCTOAIeN
U3 Bomopoma; Cij,allkmila, HeoBa3aTelJIbHO 3aMelleHHOoTro Ar wuim Het!;
Ar; Het! m Het?; wmm R u R4*C pygm R u ROC BmMecTe ¢ aToMOM
asoTa, K KOTOPOMY OHM IPMCOEOMHEHH, oO8pa3yiT cBA3adHEl no N Het?;

JIn

74

N
é&E N..
e ..
(e) ——-L-R® mpenmcraBjgeT cobon R , TD'Ioe

RE® BLOpaH M3 TPYINH, COCTOAmeNX M3 Bomopoma U Ci 4alIKmia;

RIE BHOpaH u3 TPYIIE, COCTOoAmeM 13 Bomopoma, oTopa u Ci-
qaJIKMJIa; "

R2E BHOpaH M3 TpPYINHE, cocTodmer u3 oTopa, -—-0Cijanaxmiaa u Ci-
jaJIKMIIa, Heo®da3aTeJIbHO 3aMemeHHoTro 1, 2 wWiIM 3 3BaMeCcTUTeJISIMHU,
NpencTaBIgomyMM coOo aToM ¢Topa; MM R'F u R?F cBg3aHEl ¢ OOHUM U
TeM Xe& aToOMOM VYIJlepola UM BMecTe 00pasyonT Cs sUMKIIOAJIKUII WU
CBSA3aHHHM rio C 4—6—4JIeHHHEMN TeTEePOLUUKIINI, comepxammi aToM

KHcjiopona, "
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R3® Bo®paH M3 TPYIIOE, CoOCToAmeld M3 Bomopoma; Ci salikuia,
HeoBg3aTelIbHO 3aMemeHHOTO  3aMeCcTUTesIeM, [IPencTaBJIgomyM coBoi
aroM oOropa wmiam —-CN; wm C, jalIkuila, 3aMelleHHOTO 3aMeCcTUTeJIeM,
BHIOPAHHBEIM M3 TPYINH, cocrosmelr m3 —ORE m —NRSPRFE; pre

Kaxoedr m3 R, Ry R gesaBuCHMMO BHOpaH W3 IDPYIIH,
cocTodAmer w3 Bomopoma; Ci saliIkmila, HeoOS3aTelIbHO  3aMelleHHOT'O
3aMecTUTeJsIeM, BHOpPaHHEM M3 TIPYINNL, cocTodmel u3 ¢ropa, —-CN m -
C (=0) NR®ER®®E;  C, jasikmjia, 3SaMemeHHOTO 3aMeCcTUTeJIeM, BHOpPaHHBEM U3
TPYMONL, cocTosmert m3s —OR7E u

—NRPER®EE; 11 cBAszaHHOTO 1o C 4-7-4JEHHOTO HeapoMaTUUYeCKOTO
TeTepOUUKIIMIa, COIepXamero I[I0 MeHbIel Mepe OOMH aToOM as0Ta,
KMCJIOPOOa WM Ceps; Ioe

Kaxoenr us  RE%, REPE, R7E, REE py ROPF pgesaBucHMMO BHOpPaH U3
TPYIIL, COCTOAmEeN M3 Bomopoma U Ci jalIkuiia; WU

(f) —-L-R® mpepcTaBjdgeT coBOM palvKaljl, BLHOPAHHLI M3 TPYIIIH,

cocTodmenm U3

>

roe RYF BrIBpaH M3 IPYIIE, COCTOAllel M3 Bomopoma, Ci_j allkuia U

—Cy_ganikmyI-NRIRTE; » waxmemt ms R?F u R3F HesaBucuMO BHOpaH U3
Bomopoma u Ci_jajIkijla, B UYacTHOCTM BOmopoma; DIIe Kaxmouli mu3 RE u
Rff  gesaBucuMo BHbOpaH M3 TPYINE, CcOCTodmell M3 Bomopoma U Ci_
4aJIKMIIa ;

U TOoe

Ar TpencrTaBJIfgeT cobom  dpeHwMII, HeoB43aTelIbHO 3aMelle HHEM
OIOHMM, OBYyMS WMJIM  TpeMsd 3aMeCTUTeJIIMA, KaxOoell U3 KOTOPHIX
He3aBMUCHMMO BHOpaH M3 TPYINL, COCTOAmeNM M3 rajioreHa, -CN, —-OR*, -
NRSR®',

—C(=0)NR°R®" u C,_janxuiua;

Het! npencTaejgaeT cobou MOHOLMKJINUECKUMN TeTepoapwui,
BHOPAHHHM M3 TPYIINH, COoCTodmer u3 oupuiuiaa, 4-, 5—- wuinm 6-
NIUPUMUIOVHWIIa, [OIMpas3vHWIIa, OIUPpUIOasvHWIIa, OUPppoJuia, IWnpas3oJuia,
VMMoaszsoamiia M 4— uiaM S5-Tuaszsoamia; KaXOBlM M3 KOTOPHX MOXeT OHTDh

HeoO43aTeJILHO 3aMelleH OIOHMM, OIBYMA MJin TpeMA 3aMeCTUTeJIAMI,
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KaxXxIHM M3 KOTOPHIX HEe3aBUCUMO BHOpaH M3 TPYINHE, COCTOdmeN U3
rajjoreHa wu Ci_jaJIkmJia, HeoOsg3aTeJIbHO 3aMENeHHOTO 3aMeCTUTEJIEM,
BLIOPaHHLEIM M3 DPYINE, cocTodmein us ¢ropa, —-CN, —-ORS,

-NR’R”" m1 —C(=0)NR®R®'; u

Het? npencraBjigeT cobom HeapoMaTu4deCKUM TeTepPOLMKIINII,
BHOPAHHHM M3 a3eTUAMHWIIA, OIUPPOJIUIVHWMIIA W OIUIePUOMHMIIE, KaxXIh
M3 KOTOPHEX MOXeT OHTbL HeoOsa3aTeJIbHO 3aMeleH OOHMM, IOIBYMS WK
TpeMsa 3aMeCcTUTEeJIAMM, KaXOBEM M3 KOTOPHX He3aBUCKMMO BHOpaH U3
TPYIIL, COCTOAmeNM M3 rajioreHa, —-CN, —-OR?*, —-NR°R>' u C; jajKuia;

Toe

kaxoer u3s RY, R°, R°, R® R’, R, R® um R® HesaBumcumMmo BHOpaH
M3 TPYIH, COCTOAmMEM M3 Bomopola M Ci_jalIkuia.

3. CoemuHeHMe 1o n. 1 wiu n. 2, TIOe

R! BHIOpaH M3 TPYINH, cocTosamen m3 CHs, CH,F, CHF, u CFj;

R? BLOpaH M3 IPYINNH, COCTOdmel M3 Bomopoma u CHs;

Y! BoOpaH M3 TIPYyNOOH, CcocTodmel wu3 Bomopoma; Ci galKuia;
ceazaHHOTO o C  4-7-4JIeHHOTO HeapoOMaTHMUYeCKOI'0 TIeTepOoLMKIIMIIAa,
comepxamero II0 MeHbIel Mepe OIOMH aToM asoTa, Heobsa3aTeJbHO
3aMeleHHE  3aMecTUTeJIeM, opencTaBgomyM  codor  Ci_4aJIKMII MM
HUMKJIONponuiI; u Ci;_4aljIkuijla, 3aMelleHHOT'O 3aMecTUTeJIeM, BHOpPaHHEM U3
TPYIIL, COoCcToAmeld M3 beHmsa, —OR!YY m —NR?YR2YY; 1ppe

Kaxoenr w3 RY, R% 1y R?Y HgesaBUCHMMO BHOpaH W3 IDPYIIIH,
cocrTodmey m3 BOomopoma U Ci_jzalikuiia;

Y? 1 Y3 mpemcTaBiISRT cOoOOM BOOOPON; U

——L-R3 Bmbpas us (a), (b), (c), (e) mwmm (f):

(a) —-L-R® nmpegpcrarsiger cobtom -NHR'™, r1me R!® pBubpad us
TPYIIIH, cocTodmen us BOOOPOLA ; Ci_gaJIKMIIa, HeoBAa3aTeJIbHO
3aMEMEHHOTO OIIHUM, IBYyMS VLI TpeMs 3aMeCTUTeJIIMA,

NpencTaBjdomyMM  co®oll  aToM oTopa; U Cr galIkmjla, 3aMemeHHOTO
3aMeCTUTEeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmein um3s —OR'® u

—-NR?2R%32, prme KaxOouli M3 R'?, R?2 py R?3@ He3aBUCKMMO BHOpaH U3
TPYIIL, COCTOAmeN M3 Bomopoma, Ci jalIkmjla M LUKIIONOPONWIIa; WU

(b) L BHOpaH U3 TPyHONH, cocTodmelr m3 —N(RE)—, —-N(RB)-CRIBRIBE-

— (NRB) —CHR!®-CHR?P—; u R® BLOpaH M3 TPYINIH, COCTOAmeNd u3 Ar;

Het! u Het?; rme
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RE  BL®paH U3 TPYIIIH, cocTodmey wu3 Bomopoma; Ci_jaJIKuia,
HeoBSa3aTeJILHO 3aMemeHHOTO 3aMecTUTeJIeM, BHOPaHHEM W3 IPYIIIH,
cocrodmert u3 GTopa, oOenmsa u —-CN; u Cp jalJikiuja, S3SaMemeHHOTO
3aMeCTUTEeJIeM, BHOPaHHEM M3 TIPYINE, cocTogmel m3 —OR™ m —NRZPR?PP;
Toe

Kaxoelr m3 R, R?® py R?®  pgesaBucuMo BHOpaH W3 DPYIIH,
cocTodmelr M3 Bomopoma, Ci jalKuia UM LMKJIONPOIMJIIA;

R'®  Bo®paH M3 TPYIIOE, CoCcTodmeld M3 Bomopoma; Ci salikuia,
HeoOS3aTeJILHO  3aMelleHHOTO  3aMeCTHuTeJIeM, I[IPedCcTaBJISomyM CcoOoin
demmy wim Het'; u C, jajikmuila, SBSaMeleHHOTO 3aMeCTUTEJIEM, BHOpPaHHLM
M3 TPYIOE, cocrosamelr m3 —-OH m -NH,; m R!'®® mpepmcraeiger coboin
Bomopomd,; wuim R m R!B® BMecTe ¢ aToMoM yIJlepola, K KOTOPOMY OHU
IPUCOEeOMHEHE, 00pas3ylnT OKCeTaHWJIbHOEe KOJIbLLO; U

R?E mpemcraBigeT COOOM BONOPOM; WM

(¢) —--L-R® BHbpaH u3 TpPYIOOH, cocrTodmei un3 —N(RC)-CHR3C-
CONR4 CR4 cc ;

—N (R€) —COR>¢; —N (R€) —-S0,—NRéCReCC; 1pe

R¢ BrIOpaH U3 TpPYIIE, CcocTodmel wu3 Bomopona u Ci jalKuia,
HeoBAg3aTeJIbHO 3aMelleHHOTO  3aMecTHuTeJIeM, I[IpencTaBJISolyM coBoi
beHmsI;

R3¢ mpepncraBisgeT cobol Bomopon uim Ci_4aJIKWII;

Kaxnenl m3 R u R®C BriBpad M3 TPYINH, COCTOAINEN M3 BOOOpoma U
Cq_4aJiIkuiia;

R°C mpemcraBjgeT coboit Ci_4alIkMil, Heobg3aTeJIbHO 3SaMelleHHB —
NR?°R2¢¢; r1pme Kaxmeli u3 R?¢ u R?°° He3aBUCKHMMO BHOpaH M3 TPYIIIH,
cocTodmelr M3 Bomopoma M Ci_jalIkuia; u

Kaxoentl m3 R y ROC pgesaBucuMMO BHOpaH M3 IPYIINE, COCTOAMeEN
U3 Bomopoma M Ciiankuiia; wuiam R m R pym R®© u R®C pmecTe C
aToOMOM a30Ta, K KOTOPOMY OHM IIPUMCOEIMHEHH, o00pa3yiT CBA3aHHEIL II0

N Het?; wnim

(e) ——L-R® mpexmcraBjgeT cobou , I'oe
RE Bo®paH M3 TPYINH, COCTOAmENM M3 Bomopola U Ci j alIkuia;

R'¥  BobpaH W3 TpPYINH, COCTOAmeN w3 Bomopona, o¢rTopa m Co
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jaJIKUIIa; "
R?F Bpi®paH M3 TPYINIOH, cocTodmeld m3 ¢rTopa, -—-0C; sankuia U Ci-
4aJIKMJIa, Heobg3aTeJIbHO 3aMelleHHoTro 1, 2 umiIMm 3 3aMecTHUTeJIIMH,
NpencTaBiIgomyMM co®oi aToM ¢Topa; uiam R'F u R?F cBg3aHE C OOHUM U
TeM Xe aTOMOM yIJlepola M BMecCcTe o0pasyrT Ci_sUMKIIOAJIKWUII; U
R3® BLIOpaH M3 IPYINLE, COCTOAmEeN M3 Bomopoma U Ci j allkuila; WU
(f) —-L-R® mpemcTaBjgeT coOOM palvKalj, BHOPAHHHNA W3 TPYIIIH,

cocTodmen M3

roe RIF mpemcrTaBigeT co®oi BOmOpOn MM Ci 4aJIKWII;

u roe

Ar mOpemncTaBJgeT cobom  beHWU, HeoOsa3aTeJIbHO 3aMelleHHBIN
OIHMM, OBYMS WM  TpeMda 3aMeCTUTEJIIMA, KaxXxOet U3 KOTOPEIX
He3aBUCHMMO BHOpaH M3 TIPYINH, CoOCTodmel M3 rajoreHa, -—C(=0)NR°R®
u Ci,alIkMjia; DOe KaxXOeli M3 R° u R® HesaBUCHMMO BHIOPaH M3 I'PYIIIH,
cocrodmey m3 Bomopoma U Ci_salikuiia;

Het! nIpeIncTaBJIAeT cobom MOHOLMKJINUE CKUM reTepoapui,
BHOPAHHEM M3 TPYIIH, COoCTodAmer u3 oupuauia, 4-, 55— wium 6-
OIUMPUMUIOMHWIIA, OUPa3MHWIIa, OUPUIOa3MHWIIa, OUppoJnia, IMUpas3oauia u
VMMOA30JIMIIa; KaxOul M3 KOTOPHX MOXeT OBThL Heo0sS3aTeJIbHO 3aMelleH
OIOHMM, OBYyMS WMJIM  TpeMsd 3aMeCTUTEeJISIMHA, KaxIOull U3 KOTOPHX
He3aBUCKMO BHOpaH M3 TPYIIH, COCTogmeM mu3 rajoreHa u Ci_jsalkuia;
"

Het? IpencTaBjigeT cobom HeapoMaTudeCKUM TeTepPOLUKIINII,
BHOPAHHHM M3 a3eTUOMHWIIA, OIUPPOJIUIMHWMIIA U OIUIePUOMHUIIE, KaxXIL
M3 KOTOPHX MOXeT OHThb HeoOd3aTeJIbHO 3aMelleH OIHUM, OBYyMS WM
TpeMsa BaMeCcTUTeJIAMM, KaXOBlM M3 KOTOPHX He3aBUCKMMO BHOpaH U3
TPYIIH, COCTOAmeN M3 TrajioreHa U

Cqi_4aJyiIKkmIia .

4. CoemmHeHMe IIo JwdoMy M3 I.IO. 1-3, TOe

R! npepmcramiigeT coboir CFs;

R? mpepcraBigeT coBOM BOOOPOI;

Y! BHOpaH U3 TPYINH, COCTOAmeM 13 BoImopola; Ci_gaJIKuia;
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cBA3aHHOTO 1o C 4-7-4WjIeHHOTO HeapoMaTHMUYeCKOTO IeTePOLMKIIMIIA,
comepxamero IO MeHbIIel Mepe OIOMH aToM a30Ta, Heo0g3aTeJIbHO
SaMeleHHEll 3aMecTUTesIeM, MOpelcTaBJIgommMM cobolt Ci o anikmi; u Copo
jaJIKMJIa, 3BaMelleHHOTO 3aMeCTUTeJIeM, BHOPAaHHEM M3 IPYIIE, COCTOAmeNR
n3 odenmsia, —-OH m —0Ci_jajKuiIa;

Y2 u Y3 mpemcTaBignT coBoM BOOOPOH; U

——L-R?® Bmbpan us (a), (b), (c¢), (e) wmwm (f):

(a) —-L-R® mpegpcrarsiger cobtom -NHR'™, r1rme R!® BLOpaH us3
TPYIIIH, cocTodmen us BOOOPOIA ; Ci_saJIKMIIa, HeoBAa3aTesIbHO
3aMEIMEeHHOTO OIIHUM, IBYyMS VI TpeMs 3aMeCTUTeJIIMA,

NpencTaBjdomyMM  co®o  aToM ooTopa; U Chr galIkmja, SaMemeHHOTO
3aMecTUTeJIeM, BHOPaHHLEM M3 IPYINH, cocTodmelr m3 —OR'? u

—NR?2R?%23, ppe kaxmell m3 R'®, R?® py R?*® gesaBUCUMO BHOpaH U3
TPYIIL, COCTOAmEeN M3 Bomopoma, Ci jalIkmjia M LUKJIIONPONMia; WU

(b) L BHbpadH wu3 Tpynne, cocrogmert u3 -N(RE)- um -N(RE)-
CRIBRIBE—; 1 R?® Bmi®paH M3 TpPyINIH, cocTosmei u3 Ar; Het! m Het?; rme

R® BhbOpaH wu3 TpPYIIE, COCTOAmeNr wu3 Bomopona; Ci jalKuia,
HeoBg3aTeJIbHO  3aMeleHHOTO  3aMecTuUTesieM, [IPpedCcTaBJIgomyM co0oi
beHmst mamu —-CN; u C, jaliIkmja, 3aMelleHHOTO 3aMeCTUTeJIEM, BHOPaHHBEM
U3 TPYMNE, cocTodamel M3 —OR™ m —NR?PR?PP; pre

Kaxoelr w3 R, R%®  p R?®  gesaBucuMo BHOpaH W3 DPYIIIH,
cocTodmer m3 Bomopoma M Ci_jaJikuiia;

R!®  BHpaH M3 TPyNOOe, CcocTodmeld M3 Bogopoma; Ci_salikuia,
HeobBg3aTelIbHO 3aMeleHHOTO  3aMecTUTeJIeM, [IPencTaBJIgoIyM coBoi
beHus I Het!; u Cy_saJIKUIIa, 3aMEeleHHOTO 3aMeCcTUTEeJIEM,
npencraBidomyM cotor —0H; m RIBE mpenmcrabigeT cofoil BOOOPOIN; WK
R!® 11 R!PE BMecTe C aToMOM yIJlepola, K KOTOPOMY OHM IIPUCOEOUHEHH,
06pasyrnT OKCeTaHMJILHOE KOJILLO; WM

(c) ——L-R3® BHOpaH U3 TpPYyIOe, cocrosmerr um3 —N(R®)-CHR3C-
CONRACRACC,

—N (R®) =COR®¢ p —N (R€) —S0,—NREéCR®CC; 1pe

R®¢ BHbpaH M3 TPYIIH, COCTOdmel M3 Bomopola u Ci saJIKuUia,
HeoBg3aTeJIbHO 3aMeleHHOTO  3aMeCcTUTesIeM, [NPeNcTaBJIgomyM  coBoi
beHnsI;

kaxoelr m3 R3¢, R u R BuOpaH W3 TPYNNOLH, COCTOAmEN U3

BoOOopoIola "
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Ci_gaJyikmiia;

R°C mpemcraBiigeT coboit C; 4alIKMil, Heobg3aTeJIbHO 3SaMelleHHB —
NR?°R?¢¢; r1pme Kaxmelir u3 R?¢ u R?°° He3aBUCKMMO BHOpaH U3 T'PYIIIIH,
cocTodmeN M3 Bomopona M Ci jalKuia; M

Kaxoeitr m3 RIC u ROC pesaBucuMo BHOpaH M3 IPYINE, COCTOAmeN

uz Bomopola M Cijzalikuia; WIn

m

=
o

N
ﬁsERE;M'“*

RE® BoIOpaH M3 TPYIIIH, COCTOAMEN M3 BOIOPOIda UM MeTuJa;

(e) —-L-R® mpexmcraBjgeT cobon , ID'oe

Kaxoeltr u3 RYE u R?F mnpemcraBigeT coBoi HE3aBUCKMMO BHOpPaHHLIM
3aMecCTUTeJL, OpencTaBigomuil cobolt Ci jsankuii; wmiu RY¥E u R?P cBgsaHo
C OODHMM ¥ TeM Xe& aToMOM YyIJlepoda ¥ BMecTe of6pas3yior Ci.
sUMKJIOAJIKMII; U

R3F mpemcraBigeT COBOM BOLOPOM; WM

(f) ——-L-R°® mpencraBigeT CoBOM

~e

u roe

Ar mnpencraBJgeT cobol deHMJI, HeoOS3aTeJIbHO BaMelleHHHY OIHVM
MM IBYMS 3aMeCTUTeJIAMM, KaXOBlM M3 KOTOPHX He3aBUCKUMMO BHOpaH U3
TPYIIL, CcocTogmel wu3 rajioreda, -C(=0)NR°R® wu Ci jajnxkwmia; oDIe
Kaxoelr m3 R° m R®  HesaBucuMMO BHOpaH W3 TPYINHE, COCTOLAmEN U3
BOIOpOIa u

Ci_qaJikuiia;

Het! IpencTaBJIAEeT cobou MOHOLMKJINUECKUM TreTepoapwui,
BHOPAHHHM M3 TPYINH, COoCTodmer u3 oupuauiaa, 4-, 55— wuin 6-
NIUPUMUOVHWIIA, OUPa3uMHWIIa, OUPUIOa3VMHWIIa, OUppoJniia, OIUpas3ouia u
VMMOA30JIMJIa; KaxOul M3 KOTOPHX MOXeT OBThL HeoOsS3aTeJIbHO 3aMelleH
OOHUM MJIM IOBYMSI 3aMecCTUTeJIAMM, KaXOBM M3 KOTOPHX He3aBUCUMO
BHOpaH M3 TPYIIIE, COCTOAmeN M3 TajioreHa u CijalIkuia; U

Het? IpencTaBjigeT cobom HeapoMaTudeCKUM TeTePOLUKIINII,
BHOPAHHHM M3 a3eTUOMHUIIa, OIUPPOJIUIVHWMIIA W OIUIePUOMHMIIA, KaxXIL

nus KOTOPHEX MOXeT OHITH HeoOdA3aTeJILHO 3aMelleH 3aMeCTHUTeJIEM,
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NpencTaBIgonyM cobol Ci 4aJIKuUI.

5. CoemmHeHMe 1o Jwdomy M3 om.mo. 1-4, Toe

R! npepmcramigeT coboir CFs;

R? mpepcraBigeT coBOM BOOOPOI;

Y!, Y? u Y? mpemcrTaBignT coboM BOOOPOH; U

——L-R3® Bmbpan us (a), (b), (c¢), (e) mwm (f):

(a) —-L-R® mpegpcraryiger cobtom -NHR'™, r1me R!® BLOpadH us3
TPYINL, cocTodmelr M3 Ci ¢aljikuila, Heobg3aTeJIbHO 3aMelleHHOTO OOHUM,
OBYMS WM TpeMsS 3aMeCTUTeJIAMM, OpelcTaBJdnlyMy coboll aToM ¢Topa;
n Cor ¢alJIKMJIa, 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHLM W3 TPYIIIH,
cocroamelr us —OR'® u

-NR?2R?22; ppe kaxmeli M3 R'3, R?® y R?32 Hes3aBUCHMMO BHOpPaH U3
TPYIILE, COCTOAmEeN M3 Bomopoma, Ci jalIkMjia M LUUKIIONPONMIa; WU

(b) L nmnpexncrasiger cotoir -N(RB)-CR!BR!BE—, y R3 Bobpad us
TPYMNE, cocTodmer m3 Ar um Het!; rmoe

R® BuhbOpaH wu3 TpPYIIIH, cocToAmer wu3 Bomopona; Ci jalkuia,
HeoBg3aTeJIbHO  3aMeleHHOTO  3aMecTuUuTesieM, [IPpedCcTaBJIgomyM coOoi
beHns mam -CN; u CrjafIkuila, 3aMelleHHOTO 3aMeCTUTeJieM, BHOpaHHBM
U3 TPYMNNE, cocTodmel M3 —OR™ m —NR?PR?PP; pre

Kaxoenr w3 R, R% p R?®  gesaBucuMo BHOpaH W3 DPYIIIH,
cocTodmer m3 Bomopoma u Ci_jaJikuiia;

R!®  BHBpaH M3 TDPyNOOe, CcoCcToAmeld M3 Bogopoma; Ci_salikuia,
Heobg3aTeJIbHO 3aMeleHHOTO 3aMecTUTesIeM, [PencTaBJIgnmyM coBoi
Het!; u C,_j,askmia, 3aMelleHHOTO 3aMeCTUTeJIeM, NPencTaBJIgolM cOBOMi
-OH; wu R!B® mpepmcramigeT coBoil Bomopond; wiu R'2 um RIB®B BMmecTe C
aToOMOM  yTIJlepona, K KOTOPOMY  OHM  IIPUCOEOUHEHH, oBpasyoT
OKCeTaHUJIbHOE KOJILLO; WM

(c) ——1L-R3® BHOpaH M3 TpPYyIOe, cocrogmelr um3 —N(RF)-CHR3C-
CONRACRACC,

—N (R€) =COR®® p —N (R€) —S0,—NREéCR®CC; 1mpe

R®¢ BHOpaH M3 TPYIIH, COCTOdmel M3 Bomopola u Ci salIKuUia,
HeoBg3aTeJIbHO 3aMeleHHOTO  3aMeCcTUTesIeM, [NPeNcTaBJIgomyM  coBoil
beHmsI;

kaxoelr m3 R3¢, R u R BuOpaH W3 TPYNONOLH, COCTOAmEN U3
BOOopoOma u

CijzalJIkujia;
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R°C mpemcraBjigeT coboit Ci; 4alIKMiI, Heobd3aTeJIbHO 3SaMelleHHB —
NR?°R?¢¢; r1pme Kaxmellr u3 R?¢ u R?°° He3aBUCKMMO BHOpaH U3 TPYIIIIH,
cocTodmeN M3 Bomopoma M Ci jalkuia; |

Kaxoelt m3 RIC u ROC pesaBucuMo BHOpaH M3 TIPYINE, COCTOAmeEN

uz Bomopola M Cijzalikuia; WIn

-
égEgE;N“"*

R® BoIOpaH M3 TPYIIIH, COCTOAMEN M3 BOIOPOIda M MeTuJa;

(e) ——-L-R® mpexmcraBjgeT cobon , I'oe
Kaxoelr m3 RYE u R?F mnpemcraBigeT coBoi HE3aBUCKMMO BHOPaHHLIM
3aMeCTUTesIb, OpencTaBigommui cobolt Ci j,anikmi; uiaum R u R?F cBgsaHb
C OImDHMM ¥ TeM Xe aTOMOM YyIJlepoga ¥ BMecTe obpasyoT Csi
sUMKJIIOAJIKIAJI; U
R3F mpenmcraBigeT COBOM BONOPOM; WM

(f) ——L-R°® mpegncraBigeT CcoBOM

u roe

Ar mpencraBJgeT cobol ¢eHMJI, HeoOS3aTeJIbHO BaMelleHHHY OIHUM
MIM IBYMS 3aMeCTUTeJIAMM, KaXObBlM M3 KOTOPHX HEe3aBMUCKUMMO BHOpaH U3
TPYMIL, CcocTodmel wu3 rajioreda, -C(=0)NR°R® wu Ci jajnxkwmia; TIe
Kaxoelr m3 R° m R®  HesaBucuMO BHOpaH W3 TPYINHE, COCTOLAmEN U3
BOomopooa u

CizalJIkuiia; "

Het! npencrTaejgeT cobou MOHOLMKJINUECKUM TeTepoapui,
BHOPAHHHM M3 TPYINH, COoCTodmer u3 oupuamwiaa, 4-, 55— win 66—
NUPUMUIOMHWIIA, [IUMpa3uHWIIa, OUPUIOaA3MHWUIIE, [IUPPOJIWIa, OIVpasojuia u
VMMOA30JIMJIa; KaxOul M3 KOTOPHX MOXeT OBThL HeoOsS3aTeJIbHO 3aMelleH
OOHUM WMJIM IOBYMSI 3aMeCcCTUTeJIAMM, KaXOBM M3 KOTOPHX He3aBUCUMO
BHOpaH M3 TPYIIILE, COCTOAmeN M3 TajloreHa u Ci_jaJIKuia.

6. CoeIMHeHMe IO II. 1, TOHOe

R! BHOpaH M3 IPYIINH, cocTosamen mu3 CHs, CH,F, CHF, um CFj;

R? BH®paH M3 TPYINHE, cocTodmell U3 Bomopoma u CHs;

Y! BHOpaH U3 TIPYINH, COCTOAmeM U3 BoImopona; Ci_gaJIKuia;
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cBA3aHHOTO 1o C 4-7-4WjIeHHOTO HeapoMaTHMUYeCKOTO IeTePOLMKIIMIIA,
comepxamero IO MEHLIIel Mepe OOMH aToM as0Ta, KUCJIopoIa WM CepH,
HeoB43aTeJIbHO SaMelleHHEN 3aMecTHTeJIeM, IIpelcTaBiigpmuM cobolt Cio
AQJIKMJT  WJIM  LMKJIONPONMJI; U Ci sjalIkiMila, SaMemeHHOTO 3aMeCTUTeJIEM,
BHIOPaHHLEIM M3 TPYINNH, cocTogmel m3 ¢ropa, -—-CN, dewmsa, -ORY u -
NR2YR2YY; TIe

RYY BobOpaH M3 TPyIIOE, CcocTodmeld M3 Bomgopoma; Ci salikuia,
HeoB43aTeJIbHO 3aMeleHHOTO 3aMecTUTeJIeM, BHOPaHHEM U3 IDPYIIIH,
cocToAmen u3 oropa, —-CN u

—C (=0)NR'YR?Y; C, jajIkujla, 3aMeleHHOTO 3aMeCTHUTeJIeM, BEOPaHHEM
U3 TPYNOIE, cocTodmei m3 —ORY m —-NRYYR?Y; u ceBgsaHHoro mo C 4-7-
YJIEHHOTO HeapoMaTUMUeCKOTO TIeTepOoLMKIIMIIa, CcomepXamero II0 MeHLIen
Mepe OIOMH aTOM as30Ta, KMUCJIOpOoOa WU CEepH;

KaxOoell M3 R2Y um R?Y HesaBMCMMO BHOpaH M3 TIPYINLH, COCTOAmeN
u3 Bomopoma; Ci jalikmjia, Heobd3aTeJIbHO 3aMeleHHOTO 3aMecTUTeJIeM,
npencraBigapmyM cotoim —C (=0) NRYR?Y;

Cy jaJIkmjia, 3BaMeleHHOTO 3aMecCTUTeJIeM, BHOPaHHEM M3 IDPYIIIH,
cocToamer m3s -OR3® m -NRWR?Y; u cBgsaHHOTO 10 C 4-7—4JIEHHOTO
HeapoMaTUUeCKOTO IeTepPOoUUKIIMIIa, CcoIepXallel'o II0 MeHLBIel Mepe OIMH
aToOM aso0Ta, KMUCJIOpoda WJIM CepH;

Kaxoell m3 Y2 u Y® HesaBUCKHMMO BHOpaH M3 TPYIINH, COCTOLIEN U3
BOOOPONA ; OH; NH,; —C (=0) NRIYR?Y; Ci ganikmyia u  Cq_j,aJIkuia,
3aMemeHHOTO 3aMeCTUTeJIEM, BHOPaHHEIM U3 IDPYINE, COCTOLAmel U3
dropa, -CN, -OR3* um -NR*R?YY; mnpm ycjoBuUM, UTO ecyM Kak Y?, Tak U
Y3 4BJIAIOTCA 3BaMeCcTUTeJIAMM IIPM ONHOM M TOM Xe aToMe yIJlepola U
omMH 3 Y? mim Y® mpencrTamigeT cob6or OH wmim NH,, To mpyroi Y3 wim
Y2 rpencraBideT codour H, C1_gaJIKUJII, Cq_zaJIKUII, 3aMelleHHBIL
3aMeCcTUTeJIeM, BHOPAHHEM M3 TIPYIINOE, CcOCTodmei u3 oTopa M —CN, wiIum
Cy_4aJIKNII, 3aMele HHE 3aMeCcTUTEeJIEM, BLIOPAHHLEIM U3 TPYIIIE,
cocrodmert ms —OR3Y u

_NR4YR4YY; TIe

R3Y Bo®paH M3 TPYIOOE, CoOCTOoAmeld M3 Bomopoma; Ci salikuia,
HeoBg3aTeJIbHO 3aMeleHHOTO 3aMecTUTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocTosAmen u3 oropa, —-CN u

—C (=0) NR¥YR®Y; C, jajIkmjla, 3aMemeHHOTO 3aMeCTUTeJIeM, BHOpaHHEM

U3 TPYNIE, cocTodmeir m3 —OR®Y u —-NR*YR®Y; u ceBgsaHHoro 1o C 4-7-
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UJeHHOTO HeapoMaTUUeCKOT'O TIeTepOolMKJIMIIa, CcoIepXamero I10 MeHbIen
Mepe OIMH aTOM asz30Ta, KUCIopola WM CepPH;

Kaxoelr m3 RYY u R*YY HesaBUCKHMMO BHOpaH U3 IPYIILE, COCTOAmeN
n3 Bonopona; Cijalkuia, HeoOd3aTeJIbHO 3aMENEeHHOTO 3aMeCTUTEJIEM,
BHIOPaHHLEIM U3 TPYINH, cocTogmeld u3 o¢Topa, —-CN m —C(=0)NRYR?Y; C,_
41aJIKMJIa, 3BaMelleHHOTO 3aMecTHuTeJieM, BHOpaHHBEM M3 TPYIINH, COCTOAMEN
us —QR®Y u —NR4YR®Y; u CBA3AHHOTO 1o C 4—"7—4JIeHHOTO
HeapoMaTUUEeCKOT O TeTepolMKIMIIa, CcoIepXamero II0 MeHbIeM Mepe OIMH
aToM as30Ta, KUCIIopoIa WM CepH; TOe

Kaxmoell mM3 RYY, R?%Y, R, RY, R pu R® HezaBUCHMMO BHOpPaH U3
TPYIIH, COCTOAmEeN M3 Bomopona; Ci_jallkmiia M CcBS3aHHOTO 1o C 4-7-
YJEeHHOTO HeapoMaTUMUeCKOTO TIeTepOoLMKJIMIIa, CcolepXamero II10 MeHbIen

Mepe OIMH aToM as30Ta, KMCJIoOpooa WMJIM CePE;,; U

-—-L-R® BmbpaH us (a), (b), (c), (d) wm (e):

(a) —-L-R® mnpepcrasisger cobtom -NHR', r1pme R!® Bubpad us
TPYIIIH, cocTodmen us BOOOPOIA ; Ci_saJIkmia, HeoBg3aTeJIbHO
3aMeleHHOTO OIHUM, IBYMS W TpeMs 3aMeCTUTEeJIAMHA,

OpencraBJjgomuMmy  codo aToM  pTopa; n Cy gaJIKUIIa, 3aMEIeHHOTO
3aMeCcTUTeJIeM, BHOPAaHHEIM M3 TPYIIIH, cocTodmei m3 —ORE u

-NR?2R%22, prpe Kaxmoeli M3 R'?, R?2 py R?2@ ges3aBUCKHMMO BHOpaH U3
TPYIIL, COCTOAmel uW3 Bomopoma, CisalikKUila U LUKJIONPONWia; [IpuU
YCIJIOBUM, UTO ecyau RY™ mnOpepcrasigeT coBoil BOIOpOn, ToO Y! He
ABJIAETCHA BOLOPONOM; WIIMU

(b) L BEOpaH M3 TpyHNH, cocTodmelr m3 —N(RB)-, —-N(RB)-CRIBRIBE-

— (NRB) —CHR'3-CHR?B—; wm R® BHOpaH M3 TIPYIIIH, CcOCTOdmel u3 Ar;
Het!; Het? wu 7-10-uJeHHOM HACHIEHHON CHOMPOKaAPOOOUIUKINYECKOMN
CUCTEMEl; The

RE  BH®paH U3 TPYIIIH, cocTodmey wu3 Bomopoma; Ci_jaJIKuia,
HeoBg3aTelJIbHO 3aMeleHHOTO 3aMecTHTeJIeM, BHOPaHHLEM U3 IDPYIIIH,
cocToAmer w3 o¢Topa, OeHmia u —-CN; u C, jaJIKMila, 3aMeleHHOTO
3aMeCTUTEJIeM, BHOPaHHEIM M3 TIPYINE, cocTogmer m3 —OR™ m —NRZPR?PP;
roe

Kaxoelr w3 R, R?® p R?®  pgesaBucuMo BHOpaH W3 DPYIIH,
cocTodAmer M3 Bomopoma, Ci jalIkujla M LUKJIIONPOIIWIIA;

R'® BH®paH M3 TPYIIIE, COCToAlmeld M3 Bomopoma; —C (=0)NR3BR3EB;
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C1 saJIkuia, HeoOg3aTesILHO 3aMelleHHOT O 3aMeCTUTEJIEM,
BLHIOPaHHLEIM M3 TPYINH, cocTodmel m3 ¢ropa, obeHmia, Het! m —-CN; C,o
jaJIKMIIa, 3SaMeleHHOTO 3aMeCTUTeJIeM, BHOPaHHBEM M3 TPYIIIE, COCTOAIen
us —QOR*B u —NRSBRSEB; u CBA3aHHOTO 1o C 4—T7-4JIeHHOTO
HeapoMaTUUYECKOTO TeTepOoLUKIIMIIa, ComepXalero II0 MeHbIlel Mepe OOMH
aToM asoTa, KUCJIopOoIa WM Cceph; ¥ RYBB BrOGpaH w3 TPYIIH,
cocTodAmelr M3 Bomopoma M MeTwia; wuiar R u R!B® BmMecTe ¢ aToMoM
yrJjepola, K KOTOPOMY OHU IIPUCOEeIMHEHH, O00pasylnT CBS3aHHBEM 110 C
4—"7-4yJIeHHE HeapoOMaTUUeCKUN TEeTepOLUKJINII, COOepXallM II10 MeHbIeM
Mepe OIMH aToM as0Ta, KUCJIopoda MM CEepH;

R?® BmHi®paH M3 TPYIIIE, COCTOAmeld M3 Bomopoma; —OR®E®; —NR7BR7EB;

—C (=0) NR®BREBE, Ci_saJIkuia, HeobB4a3aTeJIbHO 3aMEIEeHHOT O
3aMecTUTeJIeM, BHOPaHHLEM M3 TPYIHIH, cocTodmelr u3s ¢ropa, -CN, —OR*E
u  —-NR°BR®EB; y cBgsagHOro 1o C 4-7-4JjleHHOTO HeapoMaTUUYeCKOTO
TeTepOolMKIMIa, CoIepXxamero II0 MeHbIeM Mepe OIMH aToM as30Ta,
KMCJIopona WM CepH; TIOe

Kaﬂ(,ﬂblﬁ nus R3B, R3BB, R4B, RSB, R5BB, R6B, R7B, R7BB, RSB " RSBB
He3aBMCKMMO BHOpPaH M3 TPYINH, COCToAmeNr M3 Bomopoma; C; jalIkuia,
HeoBAg3aTeJIbHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHEIM W3  IDPYIIIH,
cocTosAamen u3 oropa, —-CN u

—C (=0) NR9PR9EB, " Co_saJikuiia, 3aMeleHHOTO 3aMecTUTeJIeM,
BHIOPAHHLIM M3 IPYINNH, cocTogmel m3 —OR'B y —NRILERILEE; pre

Kaxnenr ms3 R%%, RPBB, RI0B RIE 1 RUBE pgesapucuMo BHOpPaH U3
TPYIIH, CcOoCToAmeM M3 Bomopona; Ci; jalikmMila M cBsg3aHHOTO 1o C 4-7-
YIEHHOTO HeapoMaTUUeCKOTO TIeTepOoLMKIIMIa, CcoepXamero IO MeHbIeNl
Mepe OIMH aToOM as30Ta, KUCJIopoda MM CEePH; WU

(c) ——L-R® BHIOpaH M3 IpPYIns, cocrTosmelr m3 —N (R®) —CHR®-CO,R?¢;

~N (R®) ~CHR3*“~CONR’CR4cC; —N (R®) —COR®®; -N (R®)-S0,-NRR5C; pre

R® BeOpaH M3 TIPyYOOe, CcocCToAmelM M3 Bogopona; Ci jalkuia,
HeoBSg3aTeJILHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHEIM W3  IPYIIIH,
cocTodmen wu3 ¢Topa, oOdeHmsma m -CN; u Cy jajIkuia, SaMeleHHOTO
3aMeCTUTEeJIeM, BHOPAaHHEIM M3 TPYINHE, cocTodmei m3s —ORIS m —NR?CR?c¢;

Kaxknoeli u3 RIC m R3C BoOpaH M3 TPYIIE, COCTOAIEN M3 BONOPOIA;

—C (=0) NR3¢R3¢<¢; CizaJIkuIIa, HeobA3aTeJIbLHO 3aMeIleHHOT' O
3aMecTUTeJIeM, BHOpPaHHEM W3 TIPYINHE, COCTOdmel u3 oGTopa, OdeHwmIa,

Het! m -CN; C,_,ajlKmuia, =aMelleHHOTO 3aMeCTHUTeJIeM, BEHIOPAHHEIM M3
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TPYMNL, cocTogmel m3 —OR*S m —NR°R°°¢; u

CBSA3aHHOTO 1o C 4—-"7-4JIEHHOTO HeapoMaTUUeCKOT'O
TeTepoUUKIIMIIa, Ccomepxkamero II0 MeHbIlel Mepe OOMH aToOM asoTa,
KMCJopona WJM CepH;

Kaxoelt 13 R u R®C Br®pad M3 TPYNNH, COCTOAINEN M3 BOOOpoma U
Ci 4aJIkmjia, HeobBg3aTelJIbHO 3aMelleHHOTO 3aMeCTUTeJIeM, BHOpPaHHEM U3
TPYINE, cocTogmel m3 NRCCReSS, Ar u Het!;

R2¢ Bo®paH M3 TPYIIE, CcoCcTodmeld M3 Bomopoma; Ci salikuia,
HeobBdg3aTeJIbHO 3aMelleHHoro Ar wim Het!; Ar; Het!; Het? u 7-10-
YJIEHHOM HACHIEHHOW CIMPOKapOOOULMKINUECKOM CUCTEME;

R>C BHOpaH M3 TPYIIE, COCTOAmMeM M3 Bomopona; Ci_jalIkuia,
Heobg3aTeJIbHO 3aMelleHHOTo -NR?°R?°¢, Ar wmym Het'!; Ar; Het!; Het? u
7-10-UJIeHHOM HAaCHIEHHOV CIUPOKApPOOOULNKINUECKOM CUCTEMH; TIe

Kaxnenr ms RI¢, R2¢, R2c¢c¢, R3¢, R3¢c, Ri¢, R py R5° Hes3aBUCUMO
BHIOpaH M3 TPYIIHE, COCTOAmeM M3 Bomopoma u Ci jsalIkuja; U

KaXOell M3 R® u R6SC HezaBMCHUMO BHIOpAH M3 TPYIIIL COCTOAMEN U3
Bomoponma u C; jaJikmjia, HeoO0g3aTeJIbHO 3aMemeHHOTO 3aMeCTUTeJIeM,
BHIOPAHHBIM M3 TPYIIH, cocTosmelr m3 —NHC, jaJdkuiIa UM LUKJIONPONMUJIa; u

Kaxnenr m3 RAC y ROC pesaBucuMO BHOpaH M3 TDPYINHE, COCTOAIeN
U3 Bomopoma; Cij,allkmila, HeoBa3aTelJIbHO 3aMelleHHOoTro Ar wuim Het!;
Ar; Het!; Het? m 7-10-ujleHHOM HACHIIEHHOM CIUPOKAPOOOUUMKIUUECKON
cucTeMel; wim RA*¢ m RAC pgm R8¢ u RCC pMecTe C aToMOM asoTa, K
KOTOPOMY OHM IPMCOEeIMHEHH, O0pas3yiT CcBA3aHHHM o N Het?; wim

(d) L BubpaH m3 —-N(RP)-CRPPRIPP— p1 —N (RP) —CRIPRIPP—CR2?PR?PP—; ppe

RP  BHi®paH U3 TPYIONH, COCTOAmeNM wu3 BoImopona; Ci jsaJIkuia,
HeoBSg3aTeJILHO 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHEIM W3  IPYIIIH,
cocrodmer m3 oropa M —CN; u C, jajIkmuila, S3SaMeleHHOTO 3aMeCTUTeJIeM,
BHIOpPaHHEIM M3 —ORM¥ u

_NR2dR2dd; TIe

Kaxoenr w3 RYY,  R? oy R?9 gesapucuMMO BHOpaH W3 DPYIIIH,
cocTodmelr M3 Bomopoma M Ci jalIkKuUila;

Kaxoenr ms3 RIP, RIPP, R2D 1 R?PP pgesaBuCHMMO BHOpaH M3 IDPYIIH,

cocrToAmen mus Bomopola u Cijzalikuia; "
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an a0
i ;
3 . y éﬁﬁ ’ eew
R® BoOpaH M3 TPYIIIE, COCTOAMEN M3 ! n ; TIe

kaxoedr wu3  R3P, R u R°® HgesaBucuMoO BHOpaH U3 IPYIIIH,
cocrToAmen ms3
C1_aJIKmiia, HeoBg3aTeJIbHO 3aMelleHHOT'O 3aMeCcTUTEeJIEM,

npencraBJagomuM codor —0H, —-0C, gankmi miam —NH,; Wiu

N ’
o . 'ﬁaEREﬁN.M,‘
(e) L-R° mnpencramjsgeT cobom , Toe

RE Bo®paH M3 TPYINH, CcOCTOAmel M3 Bomopoma u Ci jsalIKuia;

R'® BL®paH M3 TIPYINLH, COCTOAmENM M3 Bomopoma, oTopa u Ci_
jaJIkmiia; u

R?F BHi®paH M3 TPYMOIE, cocTofmeld mu3s ¢ropa, -0C, sankmia u Ci_
4jaJIkmiia, Heobsa3aTeJIbHO 3aMemeHHoro 1, 2 wmwinM 3 3aMecTUTeJIaIMHU,
NpencTaBJgapIyMU CcOBOM aToM oTopa; miM R u R?® cBA3aHH C OOHUM U
TeM Xe aToOMOM yIJlepola ¥ BMecTe o00pasylT Cs sUMKJIOAJKUII WU
cBA3aHHEM 10 C  4-6-UJIeHHEI TIeTepPOLMKIIUI, comepXxamuii  aToM
KHcJopona; u

R3® BHBpaH M3 TPyNOOE, CcocToAmeld M3 Bogopoma; Ci_salikuia,
Heobg3aTeJIbHO 3aMeleHHOTO  3aMecTUTesIeM, [IPencTaBJIgnmyM coBoi
aroM oOrTopa wmiaum -CN; wm C, jallkuila, 3SaMelleHHOTO 3aMecTUTeJIeM,
BLHIOPAHHLEIM M3 IPYHNH, cocrosmel m3 —ORF m —NRSPRFE; pre

Kaxoenr m3  RAE, Ry RF  gesaBucHMMO BHOpaH W3 IDPYIIIH,
cocTodAmelr W3 Bomopoma; Ci saliIkmMila, Heofg3aTellbHO 3aMelleHHOT'O
3aMeCcTUTeJIeM, BHOPaHHLEM M3 TPYINL, cocTodmein mu3 dropa, -CN um -
C (=0) NR®ER®EE; C, jasikmjla, 3SaMelleHHOTO 3aMecTUTeJIeM, BHOPaHHLEM U3
TPYMNL, cocTogmer m3s —OR7E u

—NREFREFE, 1 cBasaHHOTO Mo C 4-7-UJIEHHOTO HeapoMaTHUYyeCKOTO
TeTepOUMKIIMIIa, COIepXamero I[IO0 MeHBIel Mepe OOMH aToOM asoTa,
KMCJIOPOOa WJIM Cepsl; Ihe

Kaxnoelr w3 R®E, REFE, R7E, R®E p REFE pgesaBucuMo BHOpaH U3
TPYIILE, COCTOAmeN M3 Bomopoma U Ci 4alIKWia;

u rge

Ar mpezncraBJsgeT coBoi  beHMJ, Heo0A3aTeJIbHO — 3aMeleHHHN
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OIHWM, OBYMA  WJIM TpeMsa 3aMeCTUTEJIAMA, KaxOell U3 KOTOPHIX
He3aBMUCKHMMO BHOpaH M3 TPYINL, COCTOAmeNd M3 rajioreHa, —-CN, —-OR*, -
NRSR®',

—C (=0) NR®R>' n Ci_saJIkuIIa, HeoBa3aTeJIbHO 3aMEMEHHOTO
3aMeCcTUTeJIeM, BHOpPaHHLEM M3 TPYINH, cocTodmei us dropa, —-CN, —-ORS,
-NR'R7" 1 —C (=0)NR®R®';

Het! npencrTaejgaeT coboun MOHOLMKJINUE CKUMN TeTepoapwui,

BHIOPAHHE M3 TPYIIE, CcocTodmer w3 oupuouia, 4-, 5- wim 6-

IIMprMmMaorHIIIAa , IIMpasrHMJIa , IIMprnoasmHuIIa, @ypaHMJ’Ia ’ THeHWJIa,
InmppoJiniia, IIMpasoJinjia, MM IoasoJiniia, 4— I 5-Tuaszonuia,
M30TMasoJIiniia u M30KRCasoJIimjia, KaXIIbI ns KOTOPHEX MOXeT OBITH

HeoBA3aTeJIbHO 3aMelledH OOHMM, OBYMS WJIM TPpeMd SaMeCTUTEeJISMA,
KaXObll M3 KOTOPHX HE3aBMCUMO BHOpaH W3 TIPYNONLH, COCTOAmeN U3
rajioreHa, -CN, —OR4, —NRSR®' u Ci_jasikmia, Heob43aTeJIbLHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM W3 TDPYIONE, COCTOAmEeNd U3
dropa, —-CN, -ORS®,

-NR’R”" m —-C(=0)NRE®R®'; u

Het? IpenCcTaBJISgeT cobom HeapoMaTuueCcKHUm TeTEepPOLUMKIII,
HeoBA3aTelJIbHO BaMelleHHEN OIHMUM, OBYMA WM TPeMA 3aMeCTUTeJIAMM,
KaXIObll M3 KOTOPHX HE3aBMCUMO BHOpPaH W3 TIPYINLE, COCTOAmeN U3
TajioreHa, —CN, -0OR%4, —NR®R>' u C,_saJyIKma, HeoBA3aTeJIbLHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM U3 TDPYINE, COCTOAmeld U3
dTopa, —CN, —-OR¢, —NR’R7" u —C (=0)NR®R®';

roe

kaxoelr ms RY, R%, R%, R® R’7, R7', R® m R® HesaBuMcuMO BHOpaH
U3 TPYNIE, COCTOAleld M3 Bomopola; Cisallkmila, HeoB43aTesIbHO
3aMelleHHOTO 3aMeCTUTeJIeM, BHOPaHHEM W3 TIPYINE, COCTOAmeNd U3
dropa m -C(=0)NR°R®'; wu C, jajkmjia, 3aMelleHHOTO 3aMeCTUTeJIEM,
BHIOPAHHLEIM M3 TIPYIHNH, cocrosmel m3 —OR'Y m —NRYMRM!'; rme

kaxoeitr ms R?, R%', R'?, RY u R gesaBucumo BHOpaH M3 IPYIINH,
cocrodamell uUs Bomopoma; CisalIkijla M CBA3aHHOTO Mo C 4—7—-4JIeHHOTO
HeapoMaTUUeCKOTO TIeTepPOUUKIMWIIa, CcomepXalero I[I0 MeHBIIe Mepe OIMUH
aToM as0Ta, KUCJIOPOIa WJIM CepH.

7. CoemmMHeHMe IO II. 1, TOe

R! npemcramigeT coboin CFs;

R? mpemcTaBigeT cobBOi BOILOPOI;
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Y! npemcraBigeT coBoi BOOOPOI;

KaxXOell m3 Y2 u Y® He3aBUCHMMO BHOpaH M3 TPYINH, COCTOMIEN U3
Bomopoma u Ci gaJIKuila;

——L-R3® Bmbpan us (a), (b), (c), (e) wm (f):

(a) —-L-R® nmpegpcrarsiger cobon -NHR'™, r1me R!® BLOpaH us3
TPYINLE, cocTodmer u3 C; ¢alJikuila, Heobg3aTeJIbHO 3aMelleHHOTO OOHUM,
OIBYMS WM TpeMsS 3aMeCTUTeJIAMM, OPpelcTaBJdllMMy cobol aToM ¢Topa;
u Cor ¢aJIKMJIa, 3aMelleHHOTO 3aMecTUTeJIeM, BHOPaHHLM W3 TPYIIIH,
cocrodmer us —OR'® u

-NR?2R?22, ppe kaxmeli M3 R'3, R?® y R?3® Hes3aBUCHMMO BHOpPaH U3
TPYIILE, COCTOAmEeN M3 Bomopoma MU Ci jalIkmiia; WU

(b) L BubpaH "3 TIpyOneH, cocTodmei wus —-0-, —-O0-CRBREB- -
N(R®) - u

-N (RB) —CR!BR1BE—; 11 R® BH®pad M3 IpPyINH, cocToAmein m3 Ar; Het!
u Het?; rgme

R® BuhbpaH wu3 TpPYIIE, COCTOAmeNr wu3 Bomopomna; Ci jaJKuia,
HeoBg3aTeJIbHO  3aMelleHHOTOo  QeHumyioM; U C, j,alIkujla,  BaMemeHHOTO
3aMecTUTeJIEM, BHOPaHHLEM M3 TPYIINE, cocTodmeirn m3 —ORY™ u —NRZPR?PP;
roe

Kaxoenr w3 R, R% p R?®  gesaBucuMo BHOpaH W3 DPYIIIH,
cocTodmer m3 Bomopoma u Ci_jaJikuiia;

R!B BH®paH M3 TPYIIIE, COCTOAmEl M3 Bomopoma M Ci j alikuia; u

RIBE mpemcTaBisgeT coOoM BOIOOPON; WMIIN

(c) ——1L-R3® BHOpaHdH M3 TPYyIOe, cocTogmelr um3 —N(R®)-CHR3¢-
CONRACRACC 3

—N (R®) —=COR®¢; 1pme

R¢ mpepcraBigeT coBOM BOOOPOI;

R3¢ mpepmcraBigeT cobomt Ci 4aJIKWUII;

R4 mpepncraBigeT coboll BOOOPOMN;

R°C mpepmcrabigeT coboirt Het?; u

R4CC mpepmcraBigeT coBoil Ci 4alIKMJl; WIINA

™
é?ERExN‘”‘

(e) ——L-R® mpexmcraBjgeT cobou , ID'oe

RE npepcraBigeT coBOM BOOOPOX;
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R y R?® CcBS3aHH C OOHMM M TeM Xe& aTOMOM yIJlepola M BMeCTe
odpasynT

C3_sLIMKJIOAJIKUII; ™

R npencraBigeT CoOOM BOIOPOMI; WU

(f) —-L-R® mpemcTaBjgeT coOOM palvKaljl, BHOPAHHHN W3 TPYIIIH,

cocTodmen M3

u roe

Ar 1mpencraBJggeT cobom  beHMII, HeoOsa3aTeJIbHO  3aMelleHHBM
OOHUM, OBYMA MM  TpeMsa  3aMeCcTUTEeJIAaMH, KaXIOeM M3  KOTOPHIX
He3aBUCHMMO BHOpaH M3 TPYINE, COCTOAmMENX M3 rajoreda, -ORY, -
C(=0)NR°R®" n

Ci_qaJIKmia, HeoOa3aTelIbHO 3aMEeNeHHOT'O 3aMeCTHUTEJIEM,
BEIOPaHHLEIM U3 TPYINL, cocTodmei ms —OR® m —-NR'R7';

Het! IpenCcTaBJISgEeT cobom MOHOUMKJIMYECKUN reTepoapui,
BHIOpPaAHHBIM M3 TPYIIH, CcocTodmer w3 noupuouia, 4-, 5- wim 6-
OVPUMUIOVHNWIIA, IUPUIOA3VHMWIIA M [OIMPAa30JMiia; KaXObl M3 KOTOPHEX MOXET
BEITEL HeoBOsS3aTeJIbHO 3aMelleH OIOHMM, OBYMS WM TpeMs 3aMeCcTUTeJIsSIMU,
KaxIOhM M3 KOTOPHX He3aBUCKMMO BHOpaH u3 C;_jalikujla, HeoBa3aTeJIbHO
3aMeleHHOTO 3aMecTHTeJIeM, IIpencTaBgomyM cobolr —OR®; u

Het? IpencTaBjigeT cobom HeapoMaTudeCKUM TeTepPOLUKIINII,
HeoOsa3aTeJIbHO 3aMelleHHBEM OIOHMM, IOBYMS WMJIM TPeMs

3aMecTUTeNIaMr, OpelcTaBJjgommMy codoi Ci 4alJIkKUII;

roe

kaxoelr m3 R%Y, R®, R, R® R’ m R’ HesaBUCHMMO BLOpaH U3
TPYIIH, CcoCTodmeN M3 Bomopoma U C; zalIkuiia.

8. CoemmHeHMe IO I. 6 WJIM II. /, TOe

R! npepmcrasigeT coboir CFs;

R? mpepcraBigeT coBOM BOOOPOI;

Y! npemcraBigeT coBoi BOOOPOI;

Kaxoell u3 Y2 u Y® He3aBUCKMMO BHOpaH M3 TPYINH, COCTOMIEN U3
Bomopola U Ci_galIKuia;

——L-R3 Bmbpan us (a), (b), (c), (e) mwm (f):

(a) —-L-R® mpegpcraryisger cobton -NHR'™, r1me R!® BLOpad us3
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TPYINH, cocTodmen u3 Ci gallkuila, HeoOg3aTeJIbHO 3aMeleHHOT'O OIHUM,
OIBYMA WJIM TPeMsa 3aMecTUTeJIaMM, OpedcTaBJIdomuMu cobor aToM ¢Topa;
n Cr galJIKmUJia, BaMeleHHOTO 3aMecTUTeJleM, BHOpPaHHHM W3 TPYIIIH,
cocrodmer us —OR'® u

—-NR?2R%32, prpe KaxOowii M3 R'?, R?2 py R?3@ He3aBUCKMMO BHOpaH U3
TPYIIH, COCTOAmMEeN mu3 Bomopola U Ci_jalIkuila; WIn

(b) L BHOpaH wu3 TPYHOOH, cocTosmer wu3 -N(R®)- u -N(RE)-
CRlBRlBB_;

1 R® BHOpaH M3 TPYINE, cocTodmei m3 Ar; Het! m Het?; rme

R® BuhbpaH u3 TpPYIIIH, cocTodmer wm3 Bomopoma; Ci_jalIKuia,
Heo®sa3aTelIbHO  3aMemeHHOTo deHmJoM; U Cy_4alIkuia, 3aMeMmeHHOTO
3aMecTUTEeJIEM, BHOPaHHLEM M3 TPYINE, cocTodmei m3 —OR'™ u —NR?PR?PP;
roe

Kaxmoelr w3 R, R?® y R gesaBucuMo BHOpaH U3 IPYIIIH,
cocToAmeNr n3 Bomopoma u Ci jzalIkuia;

R'B BH®paH M3 TPYINE, COCTOAIEN M3 Bomopoma M Ci j,alikuila; u

RIBE mpemcTaBisgeT cobol BOOOPON; WMIIN

(¢) —--L-R® BubpaH u3 TpPYOOH, cocrodmein un3 —N(R®)-CHR3C-
CONRACRACC 3

-N (R€) —COR®¢; r1gme

R npepmcrapiigeT coBoM BOOOPON;

R3¢ mpencraBigeT cobomt Cq_,alIKuUil;

R4 mpepncraBigeT coboll BOOOPOXN;

R mpepncraBigeT coboir Het?; u

R4CC mpepmcraBigeT coBoil Ci_salIkWl; WIIN

(e) ——-L-R® mpexmcraBjgeT cobou

RE mpemcrTaBiigeT coBoM BOOOPON;

R® 1 R?F cBA3aHLH C OOHMM M TEeM Xe aTOMOM YIJIEpOoIa M BMeCTe
oBpasynT

C3 sLIMKJIOAJIKUII; ™

R3® mpepmcraBigeT cobol BOOOPOMN;

u Toe

Ar mpezncraBJsgeT coBoi  beHMJ, Heo0A3aTeJIbHO — 3aMeleHHHN
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OIOHWVM, OBYyMS WJIM  TpeMsd 3aMeCTUTEJIAMA, KaXxOul U3 KOTOPHBIX
He3aBMUCKHMMO BHOpaH M3 TPYNNH, CcocTodmel u3 rajoreda, -—-OR?Y, -
C(=0)NR°R®>' m

Ci_jankwuia, HeoOga3aTeJIbHO 3aMeleHHOT'O 3aMeCTUTEJIEM,
BLIOPaHHLEIM M3 DPYINE, cocTodmein us —OR® u —NR'R7';

Het! IperncTaBJIgeT coboun MOHOLMKJINUE CKUMN TreTepoapwuil,
BHOPAHHHM W3 TPYIINE, COCTOoAmer u3 oupuamwiaa, 4-, 55— winm 6-
OVPUMMUOVHWIIA, OUPUIOA3VHMWIIA M OIMPAa30JMia; KaXOEM M3 KOTOPHEX MOXET
OHTE HeoOgd3aTeJIbHO 3BaMelleH OIHUM, IBYMSA WM TPpeMsa 3aMeCTUTEJISAMU,
KaXIOHM M3 KOTOPHX He3aBUCKMMO BHOpaH u3 Ci_jsalikujla, HeoOA3aTeJIbHO
3aMeleHHOTO 3aMecCTUTeJIeM, MIpelcTaBJlIgnmyM codoil —OR®; u

Het? npencraejdgaeT cobon HeapoMaTHUUeCKUM TeTePOLUKIINII,
HeoBsa3aTeJIbHO 3aMelleHHHY ONHYM, OBYMS WMJIM TpeMs

3aMeCcCTUTeJIAMU, IpelcTaBgommuMy coboi Ci_ 4aJIKMII;

roe

Kaxoer m3 RY, R®>, R%, R® R7 m R7' HeszaBuCHMMO BHOpPaH U3
TPYIIIE, CcoCcTodmeM M3 Bomopola u C, jaJikuiia.

9. OdapmMalleBTMUEeCKasd KOMIIO3ULMA, coIepxXxalas coeIVMHeHMe II0
JiodoMy M3 .. 1-8 ¥ dQapMaleBTHUUECKM IIPUeMJIEME HOCUTEJIbL WIIN
pazbaBuUTeEJIb .

10. Cnoco®6 mnojgyueHusa dapMaleBTMUECKOM KOMIOBUUIMM IO II. 9,
BRJIOUAMMUM CMellMBaHMe dapMalleBTUUEeCKM I[IPUEeMIJIEMOT'O HOCUTeJIS C
TepaleBTHUUYeCKM QPeKTUMBHEM KOJIMUECTBOM COeIVMHEeHMS II0 JOoMy u3
m.m. 1-8.

11. CoenmumHeHue 10 JOOMy M3 II.I. 1-8 wmiIM odapMalleBTHUUEeCKAS

KOMIIO3MIIMMA IIO II. 9 mius IIPMMEHEHMA B KadeCTkBe JIeKapCTBEeHHOI'O

IpenapaTa.
12. CoenomHeHMe 1o JmodoMy us infe} m.1I. 1-8 AR
bapMalleBTHUUECKA S KOMIIO 3L S 1o II. 9 oJjisg  [OpUMeHeHUSd nJisa

npenylpexineHnsa WM JedeHMsa paka, MUeJIOOVCIIJIaCTUUYEeCKOTO CHMHIpOMAa
(MDS) m nmuaberTa.

13. CoenomHeHNe W bapmMalieBTMUECKaS KOMIIO 3ULIM I oJis
OpuMeHeHUS o IoO. 12, T'ODe pak BHOpaH M3 BUIOOB JelKo3a, MUEJIOME
WM paka, IOpeIOcTaBJfgnmero coboy COJIMOHYID OIIyX0oJb, TaKoT'o KaK pak
opencraTelIbHOM XeJle3H, pakK JerKoTro, paK MOJOUHOM XeJle3H, pak

HOHXGHYHOHHOﬁ XKeJIe3H, pakKk TOJICTOM KUKV, PakK IIedeHNV, MeJlaHOMa U’
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TamoBigiacToMa .

14. CoenuHeHUEe VIV bapmMmalieBTHMUECKAaS KOMIIO 3ULIM A nJis
OpuMeHeHUS 1[I0 II. 13, T'me JIeMko3 BHOpaH M3 BMIOB OCTPOTO JEeWko3a,
BUIOOB XPOHMUECKOTO JIeMKo3a, BUIOB MMEJOMIHOTO JIeMKo3a, BUIOB
MMEJIOTEHHOT O JemkKo3a, BUIOB JIMMPOBIJIaCTHOTO JIenKko3a, BUIOB

ﬂMM@OHMTapHOPO ﬂeﬁKOBa, BMIOB OCTpPpOTIO MMEeJIOT'eHHOTI'O JIerKo3a

(AML) , BUIOOB XPOHMUECKOTO MMEJIOTeHHOTO JeMKo3a (CML) , BUIOOB
OCTPOTO JINMOOBJIaCTHOT'O Jerko3a (ALL), BUIOB XPOHUUECKOTO
JIMMOOLIUTAPHOT'O JemKo3a (CLL), BUIOB T-KJIETOUHOTO
NPOJIMMOOLUTAPHOT O JIeMKo3a (T-PLL), JIeMKo3a nu3 OOJIbIMX

TPaHYJAPHEX JMMOOLMTOR, BOJIOCATOKJIETOUHOTO Jiemko3a (HCL), BUIOB
Jerkoszsa C IepecTpolkor MLL, BMIOOB JeMKOo3a, aCCOLUUMPOBAHHEX C
MLL-PTD, BUOOB JeKo3a c aMIIMpUKaLmen MLL, BUIOB MLL-
[IOJIOXUTEJILHOTO Jeykosa n BUIOOB Jerkosa, XapaKTepU3yonuxCa
npodmIaMM 3KCOpeccumM TeHOB HOX/MEISI.

15. Cnoco® JieueHMA WM HOpelylIpeXIeHMsa HapylleHMA, BHEHOPaHHOI'O
n3  paka, MUEeJIOOUCIIJIaCTUUIECKOTO CHHIpOMAa (MDS) n 1nouabera,
BRJIOU AN BBeIOeHUe CYOBEKTY, HyXOaoleMy C g B 2TOM,
TepalleBTUUEeCKM 520OeKTHMBHOTO KOJMUEeCTBa COEOMHEHMS II0 JIOoMy U3
no n.n. 1-8 wim dapMalleBTUUYeCKOM KOMIIOBUUIMM IO II. 9.

16. Crioco6 mno n. 15, rme HapymeHMe IpelcTaBJIgeT CcoOoM pakx.

17. Cnoco6 mo n. 16, rme pak BHOpaH M3 BUIOB JeWKo3a,
MMEJIOMEl MJIM Ppaka, OpelcTaBJgnmero coBoM COJIMIOHYK OIIyXOJb, TaKoTo
KakK pakK IOpelcTaTeJIbHOM XeJle3H, pakK JIeTKOTO, PakK MOJIOUHOM XeJie3H,
pak TOIXeJIYIOUHOM  XeJie3H, paK  TOJICTOM  KMIIKM, pak IIedeHH,
MeJlaHOMa M IJimMofJjlacToMa.

18. Cnoco® mo m. 16 mmu n. 17, THOe JeVko3 BHOpaH M3 BUIOB

OoCTpPOTIO ﬂeﬁKOSa, BMIOB XPOHMUYECKOTI'O HeﬁKOSa, BMIOOB MMEeJIOMIHOI'O

ﬂeﬁKOSa, BMIOOB MMEeJIOT'eHHOTI'O ﬂeﬂKOBa, BVIOOB JIMMPOBOIJIaCTHOTO
ﬂeﬁKOSa, BMIOOB HMM@OHMTapHOPO HeﬂKOBa, BMIOOB OoCTpPOTIO
MM eJIOT'eHHOTI'O JlerKo3a (AML) , BMIOB XPOHMYUECKOTI'O MVEeJIOT'eHHOTI'O

Jerkoza (CML), BUIOB oOCTpoTo JuMdobJacTHOTO JeMkosza (ALL), BUIOB
XPOHUUECKOTO JMMbOLUMTapHOTO Jekko3a (CLL), BuUIOB T-KJIETOUHOTO
NIPOJIMMPOLUTAPHOT O JlerKo3a (T-PLL), JIerKko3a n3 OOJIBIMX
TPaHYJAPHEX JUMMOOLMTOR, BOJIOCATOKJIETOUHOTO JieMko3a (HCL), BUIOB

Jeko3a C IepecTpoVkow MLL, BMOOB JIeMKO3a, AaCCOLUMMPOBAHHEX C
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MLL-PTD, BUOOB Jerko3a C aMILIMOUKaLIMEN MLL, BUIOOB MLL-
[IOJIOXKUTEJIEHOT'O JIerKo3a u BUIOOB JIerKo3a, XapaKTepUsynmimxCcAa
npodMIAMM DKCHpecCHur T'eHoB HOX/MEISI.

IIo DOBEepPeHHOCTHU
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