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KOHBIOTATE KBATEPHUBMPOBAHHBEX TYBYJIM3MHOBBEX COEIMHEHUNA

[IEPEKPECTHAS CCHJIKA HA CBA3AHHHE 3AABRKU

[0001] ITo OaHHOM 3adBKe HCIIpalrBaeTCA IpUOPUTET B
cooTBeTCTBMU C 3asgBkoi CIMA cep. M 62/263578, nomauHoun 4 nexabps,
2015, =sasgBkom CIIA cep. N 62/263587, nomaHuHon 4 nekabpsa, 2015,
sagaBkoM CHIA cep. N 62/309448, nomaHHOM 16 MapTa, 2016, M 3agBKOM
CIIA cep. N 62/309462, mnomanHo¥ 17 wMapTa, 2016, KOTOpHE BCe
BKJIIOUEHH B HACTOSAMMM IJOKYMEHT IIOCPEeICTBOM CCHJIKM B  IIOJIHOM
obweme.

[IPEOIIOCEUIKM M3OBPE TEHUSA

[0002] MW30OpeTeHMEe OTHOCUTCA K KOHEBOIaTaM JeKapCTBEHHOTO
COenMHEHUS c JIMT'aHIOM (LDC) oJs HalpaBJIeHHOM OOCTaBKU
TYOYJIM3UMHOBHX COeIMHeHUM B I[IaTOJIOTMUeCKMe KJIeTKM, CBA3aHHHEe C
IOaHHEIM OO0JIe3HEeHHHM COCTOSHMEM, WMJIM B HelIOCPedCTBEeHHOM OJM30CTH
OT TaKMX KJIeTOK. HalleJMBaomuUy JKMIaHo B TakoM LDC CeJIeKTHMBHO
BO3IeMcTBYyeT TYOYJIM3MHOBHM COeIMHEeHMEeM Ha HaToJlIoTMuecKue KJIeTKU,
HO He Ha HOpPMaJIbHBEE KJIETKM, YyIaJIeHHBEEe OT I[IaTOJIOTMUYECKUX KJIIETOK.
5TO CeJIeKTMBHOE BOB3IEeNCTBUEe OOCTUIAaeTCHa IOyTeM KOHILEHTPUPOBAHMUSI
COeIMHEHMS B XeJlaeMOM MecTe IOelVCTBUA B pesyjbTaTe CBA3LBAHUA
HalleJIMBaKmero JUuraHma LDC C naToJormMue CKUMHA KJIeTKaMM  WJIU
nobJmM30CTM OT HUX. B pesyjbTaTe STOTO BO3OeMCTBUEe TyOyJIM3UHOBEM
coeIMHeHMeM Ha YyIaJIeHHHe HOopMaJlbHHEe KJEeTKM YMeHbIlaeTCd, TeM
cCaMeIM YMeHbIIas HexeJlaTeJIbHHe I[T000UHHEe 3200eKTH, 00yCJIOBJIEHHHE
IMTOTOKCUUHOCTLID TYOYJIMBMHOBOTO COEOMHEHUSI, B TO Xe& BpeMa CHWXad
BKJIaI IaTOJOTMUECKMX KJIeTOK B OOJIe3HEeHHOEe COCTOAHME B pesyJibTaTe
STOM LUUTOTOKCUUHOCTMU.

[0003] O6OHUHO KOHCTpyUpOBaHMe LDC BrJoUaeT pacCMOTpeHUe
MHOXeCTBa (QakKTOpPOB, BKJIOUaad TpeboBaHUE, UyTOOH JIEKAPCTBEHHOE
coeIMHeHMEe ¥MeJIO CcauT OpHucoelIVMHeHMA K JIMHKepHOMYy OparMeHTy,
CBASHBAKIMMKIM JIeKapCTBeHHOEe COeIMHeHMe C HalleJMBalmMuM JIMTaHIOM U
CrOoCOOHEM BECBOOOXIATHL JIeKapCTBEeHHOE COeIMHeHMe Ha CcalTe-MMUIIeHM.
B omHOM M3 MNOIOXOHOOB TyOYJIM3MHOBHE COENMHEHMS PaHee BBOIOWIIVCH B
LDC 1MoCpelCTBOM KOBAJIEHTHOT'O IPUCOEIVMHEHMSA JIMHKEPHOTO O(pal'MeHTa

K C—-KOHIIeBOMY KOMIIOHEHTY TYOYJIM3MHOBOTO COeIMHeHMA, KOTOPEIM



OBBIUHO ABJIAeTCHd TyOybeHunanaduH (Tup) win TyOyTuposmH (Tut),
Jmnbo uUepes ero oOparMeHT KapOOHOBOM KMCJIOTH, Ipeobpa30BaHHHM B
TUOPA3UOHYD QYHKUIMOHAJIbHY IPYHIlYy, JUDO uUepes (QeHUJIbBHYI YacTb C-
KOHILIEBOT'O KOMIIOHEHTa IIOCPelCTBOM aMMHO 3aMeCTUTeJId, BBEIEeHHOI'O B
5TOT bparMeHT. B OpyT'OM  IIOOXOoHOe IpUCcoenuHEHNE JIMHKEPHOTO
bparmMeHTa ocymecTBJSeTCd K N-KOHIIEBOMY KOMIIOHEHTY, KOTOPHM B
IPUPOIOHEX TYyOYIM3MHAX IIpeIncTarjsgeT cobdol D-N-MeTHUJINUIeKOJIMHOBYIO
kucJjoTy (D-Mep), nocye yoaJleHUMsS €TI0 MeTHMJIBHOTO 3aMecTHuTeNis. B
oBomnx nmomxomax MOIVOUIIMPOBAHHOE TyOyJIM3MHOBOE cCoeIVHEeHue
BHICBOOOXIaeTCs co 3HaAUUTEJILHOM moTepen HMTOTOKCUUHOCTHU 1o
CpaBHEHMK C MCXOIHEIM COeIVMHeHMEM, UYTO CHMXaeT ero 20PeKTUMBHOCTB
B KauecCTBe TepaleBTUUECKOT'O COEeNMHEHUA.

[0004] BBMOYy CJOXHOCTM BBeIeHUS TYOYIJIM3MHOBOIO COeIMHEeHMSI B
LDC, KOTOPHIM oyoeT YCJIOBHO BHICBOOOXIATH 5TO coeIMHeHue B
Heu3MeHeHHOM ¢opMe, CoXpaHAnmelr ero IUMTOTOKCHMUECKYK AaKTHMBHOCTDL,
B IOaHHOM  obJacTu TEeXHUKM CYIEeCTBYeT TIIOTPeDHOCTH B TaKMX
KOHBOTaTax, B KOTOPEX MCIIOJB3YyeTCd as30T TPeTUMUYHOT'O aMuMHa B N-
KOHIIeBOM KOMIIOHeHTe TyOyJM3MHa B KaueCTBe calTa KOHBIOIMPOBAaHMUA
IOJIS BHCBOOOXIEeHMS IIOJIHOCTBK aKTUMBHOTO TYOYJIM3MHOBOT'O COEeIMHEHUS
Ha ydYacTKe-MUIIEHM eT0 OelMcTBMA. CylmecTByeT Takke HeoOXOIMMOCTE B
nomaBJIeHUM TIHUIOPOGOOBHOCTM TITUIPOOOOHOTO TYyOYJIM3MHOBOTO COEeOVHEHUSI
B LDC pgna ofecrneueHMsa yBeJIMUEHHOM  HaTpy3KU COeOMHEHUSI B
HalleJIMBawnlieM JIMT'aHOIHOM 3BEeHe LDC C TeM, YTOOEBL IIOBHICUTH
KOJIMUEeCTBO TYOYJIM3BMHOBOT'O COEeIMHEHMSA, OOCTaBJIAEeMOTO B XejlaeMoe
MecTO IOeMcTBUA, yMeHbIlagd IIpM STOM arperaluo, IPUBOOANYID K
SJIUMUHUPOBaHML  LDC, ¥ YCTPaHMTL IIOTepM alleTaTHOM 4YacTu B
TyOyBaJMHOBOM (Tuv) KOMIIOHeHTe 1in vivo. Jimdo oTmejsbHo, Jubo B
coueTaHUM 2TO CHUXaeT 20beKTMBHOCTL BBeleHHOM LDC.

CYIIHOCTE M3OBPE TEHUSA

[0005] OCHOBHEIMIA BapMaHTaMM OCYIIECTBJIEHN A n3o00peTeHud
ABJIAOTCSH KOMIIO 3ULIUN KOHBOT'aTa JIEKapCTBEHHOTO COEeNVHEHNSA C
JIMTaHOOM (LDC), rne kKoMmosulusa LDC 1mnpelcTaBJieHa CTPYKTYypoOHU

bopMmysiel 1A
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(Popmytia 1A)

[0006] rTme L 1mpencraBJjgeT cobol JmMIaHoHoe 3BeHo (L); Lg
opencraBJjgeT co0oM KOBaJIEHTHO CBA3HBaKlee JMIaHOHOEe 3BeHO; Lp
nIpencTaBJIAET cobom napaJjijieJibHoEe COEeIMHUTEJILHOE 3BEHO; PEG
IpenCcTaBJIAET cobom [MOJIM3 TUJIEHTJIMKOJIEBOE 3BEHO; MHIOEeKC a
o6o3HauvaeT 0 mim 1; umHOekc b oboszsHadvaeT 0 mwiam 1; A HOpeXncTabBJisgeT
cobol IepBoe HeobA3aTeJIbHOE pacHmmpaniee 3BeHO, TakuM oOpa3oM,
KoT'oa MHIOIekCc a obo3HauvaeT 0, A OTCYTCTBYeT, WIM, KOT'Da MHIEKC a
oBbosHauvaeT 1, A NOPUCYTCTBYET M, HeoOA3aTeJIbHO, COCTOMUT M3 IOBYX,
TpexX WM UYeTHPEeX He3aBUCHUMMO BHOpPaHHBEX CyOwbenuuHml (A1, A, Az, Ai);
B opencraBJygeT cobom pasBeTBIAKIES 3BEHO VI BTOpOE
HeoOsaA3aTelIbHOe pacuupdawnmee 3BeHO (Ao), TakuM obpas3oM, kKorma
MHOekKC b obosHauaer 0, B oTcyTcTBYeT, WM, KOoI'Ia MHIEKC b
oBbosHauvaeT 1, B OpucyTcTBYeT M, HeoOdA3aTeJIbHO, COCTOUT U3 IOBYX,
Tpex WJIM YeTHpeX CYyOBLeOMHMIT He3aBMCHMMO OT A; MHIOEKC N 0003HadaerT
1, 2, 3 wmm 4, Opu YCJIOBMM, UYTO MHIEKC b obozHauvaer 1, u B
opencraBJjgeT cofoM pa3BeTBJIeHMe, KoI'Ia MHIeKCc n obos3HauvaeT 2, 3
mwim 4 um wmHOekc b oboz3Havaer 0 wmaum 1, Tak UYTO B HOpencTaBJsgeT
cobomm Ao, KoT'ma MHIekC b obosHauvaeT 1 M MHIeKC n obosHauaeT 1; Su
opencraBjgeT cofOol KapOoTruIpaTHHM o(parMeHT; -0'- OpelcTaBJIgeT
cobom aToM KMCJIOpOoa O-TJIMKO3MUOHOM cBAa3U, pacienjseMon
TJIMKO3UIOason; -J'- mOpencTaBjdeT cofoll TeTepoaToM, HeodOd3aTesIbHO
3aMemeHHH, ecJM 2TO0 az3oT; V, Zi, 72 m 73 npencrTaBjsaoT codor =N-
mwmm =C(R?%)-, 1me R?* mnOpencTaBJgeT cCco0OOM BOOOPON WIM aJIKWUI,
aJIKeHWJI MM aJIKMHWII, HeobOdg3aTeJIbHO 3aMelleHHHe, WM TajioreH, -NO:,
-CN maM IpyTylo SJeKTPOHOAKIelTOPHYI Tpynny, wuiu -OCH: miaM IOpyTVyio
SJIEKTPOHONOHOPHY Tpynmy, -0'-Su unu -C(R®) (R?)-D', rme OO MeHbIIEN
Mepe mOBa s V, Z', 7Z? u Z° npencrTaBjagoT cobom =C(R?%)-, 1pwu

YCJIOBUM, UYTO OOMH UM TOJBLKO OIMH R?‘ mperncramJjseT cobom —-C(RP) (R?) -



D, max urto -C(RP) (R?)-D' mpucoemuMHeH kK omHOomMy w3 V, Zl, 72, Z3,
KoT'ma 5Ta BapmabeJibHas TpyIlla OpencTarjseT cobdor =C(R?4)-, u ommuH
U TOJBKO OOMH Apyrol R?Y mpencraBJjseT coboir -0'-Su, Tak uto -0'-Su
pHUCcoeOoMHeH K IOpyI'oMy OIOHOMY U3 V, Zt, Z2, 73, Korga 2Ta
BapuabesbHasg Tpylla IpencTaBjsgeT coboi =C(R?Y)-, U BaMeCTUTeIU -
O'-Su m -C(R?) (R?) -D* 4BJALTCS OPTO WMJIM I[apa [0 OTHOWEHMI IPpYyT K
npyry; R® m R?, HezaBMCHUMMO, IIPeOCTaBJIAIOT cobo¥ BOOOPOIN, aJIKWJI,

aJIKeHMJI WJIM aJIKMHWII, HeoO43aTeJIbHO 3aMelleHHEIe, i  apuJjl  WIJIN

reTepoapwui, HeoOsa3aTeJIbHO  3aMelleHHHE; R' npemcraBjgeT coboit
BOOOPOI WM IIpencTaBjigeT cobol rajoreH, -NOz, -CN uIv »OpyTvio
BJIEKTPOHOAKIEINITOPHY TPYINy ; Dt nIpelcTaBJIAeT cobou 3BEHO
KBATEPHU3VMPOBAHHOTO TYOYJIMBMHOBOTO JIEKAPCTBEHHOTO COEIOMHEHWUS;
MHIOekC p ofo3HavaeT UMCIO B »Omanas3oHe oT 1 pmo 24; wu 71TOoe
YKa3aHHOe  paclellJieHue TJIMKOBMIOA30V  UHUIIUKPYET BHICBOOOXIeHME
TepalleBTUYECKOTO TYOYJIM3MHOBOTO CcOoeIuMHeHMs (D) m3 CcoeIVHeHUA
KOHBOTaTa JIEKAPCTBEHHOT'O COEeIMHEeHUMA C JIMTI'aHIOOM B KOMIIO3ULIWMN.

[0007] B HeKOTOPHX acIlleKTax JMI'aHIOHOE 3BEHO IIPelCTaBJIAET
coboM aHTUTEeJIO, TeM CaMHM OIPpelOoCTaBJIAA KOHBOITAT JeKapCTBeHHOTO
COeOMHEHUS C  aHTUTEJIOM (ADC) , VMeIMM JIMI'aHOHOEe  3BEHO U3
aHTuTeJa, a LejJeBor ©QparMeHT, C KOTOPHM JMIaHOHOEe 3BEHO U3
aHTUTeJla CIIOCOBOHO CBABEBATLCAH, npelcTaBjigeT cobom AQHTUTeH
KJIETOUHOM TIOBEPXHOCTM MaTOJIOTUUECKUX KJeTOK-MUIleHel, KOTOPHIN
criocoBeH K KJIETOUHOM MHTepHalM3aluM CBA3aHHOTO ADC.

[0008] Ipy MM OCHOBHBIMU BapraHTaMu OCVYIeCTBJIEHUSA
n3o00peTeHUsa ABJISRTCH COeIMHEHMS JIEKAapCTBEHHOTO COedMHEeHMNS C

JVMHKEPOM, UMeKIMUe CTPYKTYPY (GopMyJiel IA:
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[0009] roe Lg' mOpencraridgeT CcofoM HOpenmecTBEHHMK 3BeHa
KOBAJIEHTHO CBA3HBAKIET'O JMUI'aHla W OCTalJlbHEe BapMabeJIbHEE T'PYIIE
ABJIATCA TaKyMMM, KaK yKasaHO OJd ¢opMyJisl 1A.

[0010] B IPYTUX OCHOBHEHIX BapuaHTax OCVYIleCTBJIEHNS B
n300peTeHUun npelJIOXeHE KOMIIO 3L KOHEBIOTaTa JIEKapCTBEHHOTO

coelMHeHMA C JIMI'aHOOM WM COeIMHeHMA JIEKAapCTBEHHOI'O CO€eIMHEHMA C

JIMHKEPOM, UMemye CTPYKTYPH  QOPMYJIEL 1B u  dopmyse 1B,
COOTBeTCTBEHHO
V=22 D*
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(Popmyiia IB)

[0011] rme V, Z!, 72 m Z3 mpemcrTaBjagoT cobow =N- wujgu =C (R?¢) -
, Tme R2¢ mnpemcrarjigeT cofoM BOOOPON WM aJIKMJI, AaJIKeHWJI WK
AJIKMHWMII, HeoOsdg3aTeJIbHO 32aMelleHHBle, WM TrajioreH, -NO2, -CN wiau
IPYyITYI BIIEKTPOHOAKIEIITOPHYID TpYyIny, I —0OCHs; WJIN IPYTYIO
SJIEKTPOHOAKLENTOPHYD Tpynny, wuam -C(R®) (R?)-Df, IDOme 1[I0 MeHbIeM
Mepe ommH u3 V, Z! u Z3 npezncraBjdgeT cobom =C(R?¢)-, nOpu yCJOBUMU,
YTO OOMH U TOJIBKO omomH R?Y mpezncrarjgeT cobom -C(RP) (R?)-D, mTak
yro -C(R®) (R?)-D" mpmucoemMHeH K oO»JHoMy M3 V, Z! um 73, xorma 2Ta
BapmabesyibHaa TpYyIIa OpencrTaBjser cobor =C(R?*)-, J mnOpencrTapjigeT
cofol TeTepoaToM, HeoOsS3aTeJIbHO SBaMeleHHEM, eCJIM 2TO aToOM as0Ta;
R’ nperncraBideT cobom BOIOOpPOIO W —0OCH3; W OIPYIYIO
DJIEKTPOHOOOHOPHYD TIpylIly, W npencTapjgeT coBoM IMeNTuI, COCTO MMM
U3 aMMHOKMCJIOTHOM IIOCJIeIOBATEJILHOCTM, KOBAJEHTHO IMIPUCOEIMHEeHHOM

kK J I1oCpeICTBOM aMUIHOM cBA3M, rome STa aMMIHaAd CBA3b MOXeET



pacmeryiiTbCad IIpOTeas30¥, U IpyTrue Bapuab®eJilbHHEe TPYIIIH SBJISATCH
TaKMMM, KaK yKasz3aHO OJasa ¢opmyJiel 1A M opMyJiel IB; M I'Ie yKa3aHHOe
pacuerjieHme c IIOMOIIL IO npoTeasH MHULMUPYET BEICBOOOXIOEHME
TepaleBTUUeCKOTO TYOYJIM3MHOBOTO COEeOMHEHUA (D) ™3 CcoenMHeHUd
KOHEBOIaTa JIEKAPCTBEHHOT'O COEeOUMHEHMSA C JIMIaHOOM B KOMIIO3ULUN.

[0012] B HeKOTOPHX aclekTax u3o0bpeTeHUe oOTHOCHUTCH K LDC
KOHBIOT'a THEIM KOMITIO 3ULIMAM, [IOJIYy4YEeHHBEIM npu KOHTaKTUPOBaHUU
coenvHeHUAa QOpMyJiEl 1A WM COeIMHeHMA QOopMyJiel IB ¢ HalleJMBawollM
bparMeHTOM, oBJlamaniM pPeakuIMOHHOCIIOCOBOHOM CYJILOIMIOIPUIILHOM,
aMMHO WM  aJdbIeTMOIHOM  I'PYIINOoN, B IOOXOOANMX  YCJOBMAX  IOJA
OCYIIEeCTBJIEHUSA KOHIeHCaluun PEeaKIMOHHOCIIOCOBHOTO bparmMeHTa C
bparMenToM Lp coemuHeHMs oGopMyJinl 1, TIOe Lg' mnpeobpasyerca B Lg,
KOBaJIEHTHO CBSAS3aHHHM C JMTaHIHEM 3BeHOM, KOTOopoe B pe3yJjbTaTe
2TOTO KOHTAaKTa COOTBETCTBYEeT HalleJMBawIeMy aTleHTy WM BRKJIKUYAET
ero B CTPYKTYPY.

[0013] B HEeKOTOPHX acHeKkTax L uMeeT OIOHY U3 CJEIYIONUX
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[0018] roe R npencraejgeT cobom BOOOPOL NI C1—-Cs
HeoOg3aTeJIbHO 3aMelleHHHM aJikuil; R’ npemcrTaBigeT co®oi BOOOPON MU

raJjioreH, mm R m R HesaBMcHUMO BEIOpAHEL U3 rajioreHa; T
opencramBjgeT cobom -Cl, -Br, -I, -O-me3uad wuiau -0-TO3WJI WK

IpyIyio CyJbOOHATHYID yIhajdeMyl Tpynny; U OpencraBjdgeT coboir -F, -

Ccl, -Br, -1, —0O-N-CYKUMHVMNUI, -0O- (4-HUTpObEeHMI) , -0-
neHTadpTopdeHMI, -O-TerTpadTopdbeHmII WIIN -0-C (=0) -0R>7; X2
nIpencTaBJIgAeT cobom Ci—10 aJIKMJIeH, Cz—-Cs—Kapbouuka, -0-(C1-Cs

aJKumi), -—-apujeH-, Ci1—-Cio aJIKMJIeH-apuJjieH, -apuieH-Ci1—-Cio aJIKUJIEeH, -
C1—-Cio ankmieH- (C3—-Cs—KapBOOUUKII) —, - (C3—Cs kKapoOoumnkJy) —Ci1—Cio
ajnkmieH—, Cz—Cs—reTepoumnkJ, -Ci1—Cio alxmjieH- (C3—Cg I'eTepolMKJIO)—, -
Cs—Cs—reTepoumkyio) -C1—-Ci1o anxwmieH, - (CH.CH.O), wmmm -CH>CH-20).,-CH:>—,
roe U ofOos3HavaeT IleJIoe UMCJO B OManazoHe or 1 mo 10 wm RY
npencraBygeT cobol Ci1—-Cs aJKWJI WM apuil.

KPATKOE OIIMCAHME PHCYHKOB

[0019] OQurypa 1. CpemHuy obbeM ONYyxXOoJM (MM?) B 3aBUCHMOCTU
OT BpeMeHM (B »OHAX) TocjJenyoler I[ocjie UMMILJIaHTaluuu obpadoTKu
KCeHOTpaHCIJIaHTaTa JuMOOMH XomXkMHa CD30t L540cy ¢ DAR miusa 4
KOHBII'aTOB AHTUTEJIO-TYOYJIM3UHOBOE JIeKapCTBEHHOE CoelnVHeHNe,
CBSA3aHHBM C UeTBEPTUUHEIM aMMHOM, KOTOPHE comepxart 3BEHbL A
JIEKapCTBEeHHOTO COoenMHeHusa KBaTEepPHMU30BaAHHOTO TYyOyJIM3MHAa M,
CBA3aHHHE ocpencTBOM pacuenjggeMoro npoTeason Val-Ala
OUIIeNITMOHOTO 3BeHa (cACl10-15), B CpaBHeHMM C KOHBIOIMPOBAHMEM
[IOCPEeICTBOM pPacHellIZIeMoTo [-TUIOKYPOHMIA30M TUIDKYPOHUIHOTO 3BeHa
(cACl10-82), " CpaBHeHMe KOHTBII'aTOB AHTUTEJIO-JIEKapCTBEHHOE
CoeIMHEHMVe, KOTOpHEE COIepXaT 3BeHbA JIEKAPCTBEHHOTO COelVHEeHUA
KBaTEPHM30BAaHHOTO TyOyam3mHa M (cACl10-82) wu »TUJIOBOTO >20Upa
TyOyausuHa (cAC10-57), oba CBA3aHHHX I[IOCPEeNCTBOM [-TJIOKYPOHUI-
pacernjgeMBx TJIIOKYPOHUIHEIX JIMHKEPOB, KOTOPEE BCE IMET
Hell3TUMIMpOBaHHEE JIMHKEPHEE 3BEHbBA.

[0020] OQurypa 2. CpemHmMM O0OBEM OIYXOJMU (MM?) B BaBUCHUMOCTH
OT BpeMeHM (OHeM) I[ocJenywmel I[Iocjie UMILIaHTauuu o6paboTkm ¢ DAR
oJis 8 TUIIKYPOHUITHBIX KOHBOI'aTOB AHTUTEJIO-TyOYJIN3VHOBOE
JIeKapCTBeHHOe  COeIOMHEHUue, CBA3aHHHM C UEeTBEPTUUYHBEIM aMMHOM,

KOTOPHEE comepxaT SBEHbB A JIEKAPCTBEHHOTI'O COeIIMHEHNA STMIJIOBOT'O



50Upa KBATEPHM3O0BAHHOTO TyOyJlu3MHa C (CcACl0-66) m 0e3 (cAC10-57)
[ISTUIMpOoBaHMUag MX JIMHKEPHEX 3BEHBEB, UM 3BeHbBSA JIEKAPCTBEHHOTIO
COeNMHEHMS IPONMJIOBOTO 5BdUpa KBATEPHM3O0OBAHHOTO TYOYJIM3MHA C
(CAC10-67) m 6e3 (cACl0-58) IISTunMpoOBaHMUA MX JIMHKEPHEX 3BEeHLEB.

[0021] Oomrypa 3. CpemHuir ofbeM ONyxoJu (MM?) B 3aBUCUMOCTU
OT BpeMeHMt (B IOHAX) Iocjenyomel Iocje UMILJIaHTauuu oO0padoTku
KCeHOTpaHCIJIaHTaTa JuMOOMH XomkkrHa CD30t L540cy ¢ DAR misa 8
TJIOKYPOHUIOHEX  KOHBOIATOB aAHTUTEJIO-TYOYJIM3MHOBOE JIeKapCTBEHHOE
coemuHeHVe M, CBS3aHHHM C UYeTBEPTUUHLIM aMMHOM, (cAC10-99) c
[IT'MIMPpOBaHMEM MX JIMHKEPHEIX 3BEHLEB.

[0022] OQurypa 4. CpemHmuM o0OBEM OIYXOJMU (MM?) B BaBUCUMOCTH
OT BpPEMeHU (oHel) nocjielywmel nocjie  MMILJIaHTauuy  oBpadoTKU
KCeHOTpaHCIJIaHTaTa, COCTOAIEero m3 CMellaHHOM  rnonyJjaumm  CD30+
Karpas m CD30-HeTaTHMBHBEIX OIIYXOJIEBHX KJIeTOkK KarpasBVR, IJid OlLleHKHU
bystander-akTuBHOCTHM, TIIPM STOM MHIIE¥ C KCEHOTPAHCILJIaHTaTHOM
ONYyXO0JIblD OOpabaTHBaIM OOHOKPaTHOM moszo¥ 0,5 MI/KD IUIOKYPOHMUIHEIX
KOHBOTaTOB AHTUTEeJIa-JIEKaPCTBEHHEE COenMHEHUS TYyOyJIM3UHEL,
CBA3aHHHE C YyeTBEep TUUHEM aMMHOM, B KOTOPHX 3BEHOM
KBaTEPHM30BAHHOTO JIEKAPCTBEHHOI'O COEeOMHEHMS HABJISeTCAa TyOyJusmH M
(cAC10-99), STUJIOBHM 50Up TyOyIM3UHAa (cAC10-66) niIM  MeTUJI-
(mpomneH-MeTUJI) 2-UJI) OBHM 2dup TyOyam3muHa (cAC10-185).

[0023] durypa 5. dapMaKOKUHETUUECKME npoduiu,
npencTaBJIEeHHHE Kak obmee KOJIMUEeCTRBO aHTUTEJI (MKT/MJT) B
3aBUCUMOCTM OT BPeMeHM (IOHelM), KOHLIOIATOBR aHTUTeJIO-JIeKapCTBEHHOE
coeIMHeHMe, BBOIUMEX BHYTPMBEHHO KPHCaM IO 1 MI'/KT, #uMewomux DAR
c 4 MM 8 KBaATEPHUBOBAHHHEMM TYyOYJIM3MHaAMM M, KOHBOIMPOBAHHBEMU C
TYMaHU3UPOBAHHEM 1gG IIOCPedCTBOM PAacCHellIfseMOTo IIpoTeas3ol JIMHKepa
"3 Val-Ala (hIgG-15) VIV val-glu (hIgG-91) OUIIENITUIOHOTO
YeTBEePTUUHOTO aMMHa ©0e3 wmiam c I[I3I'MIMpOoBaHMEM JIMHKEPHOTO 3BeEHa
(hIgG-95) B CpaBHEHUN C paclernjaeMeM B-TioKypoHUIaz0M
TJIDKYPOHUIHOT'O KOHBIT'aTa AHTUTEJIO-JIEKAPCTBEHHOE COenMHEHUe
KBAaTEPHUBVPOBAaHHE TyOynusuH M (hIgG-82), wumewnmuirn DAR nmas 4 0Oes
[I3T'MIMpoBaHMA JIMHKEPHOTO 3BeHa.

[0024] durypa o. dapMakOKMHETUUSCKHME npoodui,

npencTaBJIeHHHE Kak oBmee KOJIMYECTBO aHTUTEJI (MKT/MJT) B



3aBUCHMOCTHU oT BpeMeHU (DHel) 014 KOHBIOIaTOB AHTUTEJIO—
JIeKapCTBEHHOEe COeIVHEeHMVe, BBOIOVMHX BHYTPMBEHHO KpPEHCaM 110 1 MI'/KT
C DAR njisa 38 HaIpys3s0K Ha T'YMaHM3MPOBaAHHOE AHTUTEJIO IgG
TJIIOKYPOHVIHEM IPONIMUIIOBEIM 3dprpoM TYyOyJIn3MHa, CBA3AHHOTO C
YyeTBepTHUUHEM aMuHoOM, Cc (hIgG-67) u 6ez (hIgG-58) IISI'viMpoBaHUA

JITHKEPHOT'O 3BE€Ha.

[0025] durypa 7. dapMakKOKMHETUUECKIME npoouin,
npeIncTaBJIEHHHE Kak obmee KOJIMYUECTRBO AHTHUTEJI (MKT/MJII) B
3aBMUCUMOCTHU oT BpeMeHU (oHeM) , OJIs KOHBIOTaTOB AaHTUTEeJIO—

JleKapCTBEeHHOEe COeIMHEeHMe, BBOIOMMEIM BHYTPUMBEHHO KPHCaM IO 1 MI/KTD
c DAR nmig 8 3aMeH Ha I'yMaHM3MPOBAHHOM aHTUTelle 1gG IUINKYPOHMUIIHEM
TyOyJIM3MHOM M, CBA3aHHHM C UYeTBEePTUMUHEM aMUHOM, (hIgG-99) wu
STUJIOBEIM  50UPOM TYOYJIM3MHA (hIgG-66), oba ¢ IISTMIMpoOBaHHBEM
JIMHKEPHEIM 3BEHOM.

[0026] Odurypa 8. CpemHuit obbeM ONYyXOoJM (MM?) B 3aBUCHMOCTU
OT BpPEMeEeHU (oHel) mocjenywomel nocjie  MMILJIaHTauuy  oBpadoTKu
KCeHOTpaHCIJlaHTaTa JMUMOOMH XomkkvHa CD30t L540cy HDO3MPOBaHHEM
BHYTpUuOpomMHHEO 0,15 Mr/Xr mau 0,3 MI'/KT TJIOKYPOHUIHEIM KOHBOITATOM
AHTUTEJIO-TYyOYJIM3MHOBOE JIEKAPCTBEHHOEe COoelMHeHre M, CBS3aHHEM C
UeTBEepPTUUHEIM aMMHOM, c (cAC10-99) MJIN tes (cAC10-82)
[I5TuaupoBaHueM JMHKepa, < DAR muga 8 m 4, COOTBEeTCTBEHHO, WK
oBpaboTkU TUIIOKY POHU THEIM KOHTBII'aTOM aHTUTEJIO-JIeKapCTBEHHOE
coeIMHeHMVe DSTUIJIOBHM 2¢0Mp TYOYJIM3UHA, CBISAHHHN C UYeTBEePTUUHLEM
aMmMHoM, C (cACl0-66) wmiau 6es (cAC10-57) II9T'waMpoBaHMA JIMHKepa, C
DAR mjga 8 wu 4, COOTBETCTBEHHO, IIO CpaBHeHUID C oBpadoTKon
BBeleHMEeM BHYTPUOPIMMHHO nHo3H 0,3 Mr/xr ¢ DAR miIgd 4 KOHBOIATOB
AHTUTEeJIO-TYOYJIIM3UHOBOE JeKapCTBeHHOe cCcoeIMHeHMe M, CBA3aHHHM C
UeTBEePTUUYHEM aMMHOM, KOTOPHEE CBA3aHB I[IOCPEICTBOM PAaCHElJISeMoTo
IpoTeason Val-Ala OUIIENTUIHOTO 3BEHa (CAC10-15) Oes
[I3T'MIMPOBaHKA JIMHKEPHOTO 3BeHa.

[0027] OQurypa 9. CpemHmuM o0OBEM OIYXOJM (MM?) B BaBUCUMOCTH
OT BpeMeHM (B »OHAX) THocJenyoleM I[ocJie UMMILJIaHTauumu obpadoTKu
YCTOMUMBOTO K HOEeMCTBMIO JeKapCTBa KCeHOTpaHCIJIaHTaTa II0UeuHO-—
KJIETOUHOTO paka CD70t 786-0 (MDR+) BHyTpubpmmMHHO B 1no3e 0,5
MT/KT wir 1,5 wMUO/xr IISTMIMPOBAHHOTO IJIOKYPOHMIHOTO KOHEOIATAa

AHTUTEJIO-JIEKAaPCTBEHHOE  COeIMHEeHMe  STUJIOBHY  20up TYOYJIU3UHAE,
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CBA3aHHOTO C UeTBePTUUHHEM aMMHOM, (hlF6-66) wmnm ¢ I[IS3TMiIMpoOBaHHEM
TJIOKYPOHVITHEIM MeTWJI— ([IPOIIeH—2~1JI) OBEIM 20UPOM TYyOyJIM3MHA,
CBA3a@HHBM C UYeTBEPTMUHEIM aMMHOM, (hF16-185), oba ¢ DAR mjida 8, B
CpaBHEeHUU C obpaboTkom TJIOKYPOHMUIOHEM  KOHBOI'ATOM  aHTUTEJIO—
TYyOYJIM3MHOBOE JIeKapCTBEeHHOE CoenOMHEeHHue M, CBS'3aHHBI C
yeTBEePTHUYHEIM aMuHOM, (h1lF6-99), c DAR nmusa 8.

[0028] Qdurypa 10. CpenHuii oOBeM ONYXOJM (MM?) B BaBUCHMMOCTN
OT BpeMeHM (B @OHAX) TIocjenyiomel I[ocje UMMILJIaHTauumu ofpadoTKu
YCTOMUMBOTO K oelcTBUIO JexapcTBa KCeHOTpaHCIlJIaHTaTa
aHalJIaCTUUYEeCKOM KPYMIHOKJIeTOoUHOM JuMdoMEl CD30T cACl0-mc-Val-Cit-
MMAE (DELBVR ALCL) ¢ DAR gmnsa 4 HellSTMIMPOBaAHHHX TUIOKYPOHUIHEIX
KOHBIOTaTOB AHTUTEJIO-JIEKAPCTBEHHOE COenMHEHNE STUIJIOBHM 20Up
TYOYIIM3MHA, CBS3AHHEIM C UEeTBEePTUUHBEIM AaMMHOM, (cAC10-57) wnnm
HellSTMIMPpOBaHHEM TUIRKYPOHMUIHEM KOHBOI'ATOM aHTUTEeJIO-TYOYJIM3UMHOBOE
JIeKapCTBeHHOe coenaMHeHMe M, CBAS3AHHLEM C UYeTBEPTUUHLM aMMHOM, B
CpaBHeHUNM C UX cooTBeTcTeynmyMu ¢ DAR mga 8  IISTMIMPOBAaHHEX
KOHBOTaTOB (CACl10-66 1 cAC10-99), BBOIOMMEIX BHYTPUOPKIIMHHO B HOO3€
0,3 Mr/xr mim 1 wMr/xr, ¥ ¢ DAR n0jagd 4 KOHLOTATOB aHTUTEJIO-
TYyOYyJIM3MHOBOE JIeKapCTBEHHOE COoenMHEHNUE M, CBA3aHHBMN C
UyeTBepTUUHEM aMMHOM, KOTOPHE CBA3aHE yepes pacuenjsaeMe
nporeaszsot Val-Ala gpgunentun 6e3 II2IMIMPOBaAHUA JIMHKEPHOTO 3BeHa
(cAC10-15), BBOOMMOTO BHYTPUOPIOMMHHO B IJO3e 1 MI'/KI.

[IOOPOEHOE OIIMCAHUE WM3O0OBPE TEHUS

[0029] OmnpenejseHus

[0030] Kak wumcrnoJyib3yeTcd B HacTodleM IOKYMeHTe U ecJiM He
yKa3aHO MHOe WM He I[oIpa’yMeBaeTCHa M3 KOHTeKCTa, TEPMMHEH,
KOTOPHE MCIOJB3YRTCH B HaCTOANEM IOKYMEeHTe, MMeKnT 3HaueHUd,
ompelleJIeHHEE HIDKE . Eciau MHOe He [IPOTUBOPEUNT MJIIN He
nonpasyMeBaeTCHd, HalpMMep, I[IYyTeM BKIKUYEHMS B 3TU OIpemesIeHud WU
10 BceMy IOaHHOMY OIMCAaHMI BR3aMMOUCKJIIOUAKIMX SJIEeMeHTOB WJIM OIILNM,
TEPMMHEL B EIOMHCTBEHHOM UMCJIE O3HaAYalkT «OIOWH WMJIM HECKOJBKO» WU
TepMMH «UJIM» O3HavaeT «M/MIu», TOe 5STO pas3peleHO KOHTEeKCTOM.
TakuM oBpa30M, KaK MCIOJb3YeTCda B OIMCAaHMM ¥ OpujlaraeMoy doopMmyie
nz3obpeTeHusa, OGOPMBI eIMHeCTBEHOI'O UMCJla BKJKUYAKT OTCHJIKM U K
MHOXECTBEHHOMY UMCIYy, €CJM M3 KOHTEeKCTa SBHO He IIpelllMChBaeTCH

MHOE.
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[0031] B pa3JIMUHHX UYacTaX OIMCaHMAg HacTodWllel'0 M300peTeHUsd,
HanpuMmep, B JIOOBIX ONMCAHHEIX BapuMaHTaxX OCYIIEeCTBJIEHUA WM B
dopMyJie M300peTeHMd, IPUMBOOUTCH CCHJIKA Ha COEeOMHEHUSA, KOMIIO3ULIUU
MW CIOCOOE, KOTOPHE «BKJOUAKT» OIOMH WJIM HECKOJIBKO YKa3aHHBX
KOMIIOHEHTOBRB, BJIEMEHTOB ZNRZN cTanuii. BapmraHTH OCYIIeCTBJIEHUA
n300peTeHUsa TakKXe KOHKPEeTHO BKJIKUAKT B Ccebda TakKMe COeOUMHEHUHd,
KOMIIO3ULINM, KOMIIO3ULUU WM CIOCOOB, KOTOPHE COCTOAT WJIM KOTOPHE
[0 CYIEeCTBY COCTOAT M3 YKasaHHBEX KOMIOHEHTOB, DBJIEMEHTOBR WU
cTamun. TepMMH «COCTOUT M3» MCIOJIB3YyeTCcHd B3aMMO3aMeHsIeMO C
TEePMUHOM «BKJIOUAMUM», M OHM CUMTATCHA SKBUBAJIEHTHBIMM TepMMHAMM .
HanpuMmep, ooMcaHMe KOMIIOBUINM, YCTPOMCTBa, M3OeJIUS WMIUM CIOCOoB0B,
KOTOPHE «BKJIOUAKNT» KOMIIOHEHT UM CTamuio, ABJIATCHA OTKPHTHEMM, U
OHM BKJIOUAKT WJIM OXBATHBAKT 5STU KOMIOSUIMWM WM CIOCOOH ILJIC
OOINOJIHUTEJIbHOEe KOJMUEeCTBO KOMIIOHEeHTOB WMJIM cCcTaiuii. TeM He MeHee,
OaHHEIE TEePMMHE He OXBaTHBAKT HeyKas3aHHHE DJIEMEHTEH, KOTOPHE MOTYT
HapymaTb OYHKIIMOHAJIELHOCTE OTIVICaHHEIX KOMIIO 3ULINM, YCTPOMCTE,
u3neamuy WJIM CIoCcoBOB IO MX OIPpAMOMY Ha3HaueHuo. AHAJOTMYHO,
ONMCAaHHHE KOMIIO3UINM, YCTPOMCTBA, WM3IeJUd WIM CIHOCOOH, KOTOpPHE
«COCTOAT M3» KOMIOHEHTa MJIM CTaOuy, ABJIAKTCSA BaKPHTHMM, ¥ OHM He
OyoyT BKJIOUATL WM YKa3HBaATh TakMe KOMIO3MUUM WM  CIOCOOH,
KOTOPHE MMEKT OOIOJIHUTEJILHOE KOJMUECTBO KOMIIOHEHTa (KOMIIOHEHTOR)
WM HOOIOJIHUTEJIbHYK cTammio (cragum). KpoMe TOTO, MCIOJBb30BaHUE
TepMMHa «BKJIOUaAA», a Takxe IpYyIMX ©GopM, TaKMX KaK «BKJOUYATL»,
«BKJIOUAeT B Ceba» UM «BKJIOUESHHBM», He SABJISeTCId OI'PaHMUMBAKIMM.
HakoHell, TepMMH «COCTOSAMMIM IO CYIEeCTBY M3» OOIyCKaeT BKJIOUeHUE
HeyKas3aHHBX BJIEMEHTOR, KOTOPHE He OKa3HBawT CYIIECTBEHHOTO
BIMAHMA Ha (QYHKUMOHAJLHOCTL OINMCAHHEIX KOMIO3ULMM, YCTPOWMCTE,
u3neJuy WIM CIHOCODOB IO MX OpAMOMY Hal3HaueHMI0 M yKasaHH »gajlee B
HaCcToOAleM OOKyMeHTe. 3aroJIoBKU prasnoesios, VCIIOJIL 3y EMEIE B
HacToAmeM OOKYMeHTe, IOIpelHa3HaueHH TOJIBEKO IJIS OpPTaHUM3allMOHHEIX
eJjel M He OOJIXKHH pacCMaTPMBaATLCA Kak oT'paHUUMBAKMMEe ONMCAHHHM B
HeM O0O0BeKT wu30obpeTeHMdA. EcaM He yKaszsaHO MHOe, MCIOJL3YITCA
OBWEeNPUHATEE MEeTONE MacCcC-CIeKTPOCKOINY, AMP, BOXX, OeJIKOBOM
XVIMUY, OUOXUMMM, MEeTONOB pekoMOMHaHTHOM IOHK 1 dapMakoJIOTUM.

[0032] TepMmH KOKOJIO», Kak MCIIOJIE3YEeTCHA B HaCTOAIleM

IJOKYMEHTE, KoI'oda OH MCIIOJIBE3YyEeTCA B CBASKM C UWMCIIOBEIM 3SHaAUEHMEM
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VI orarasoHOM 3HaAUeHul, IpenoCcTaBJIe HHEIMM oJis OonMCaHuUs
KOHKPETHOTO CBOMCTRBa COeIMHEeHMS WM KOMIIO3MIIMM, YKas3HEBaeT, UTOo
3HaueHMe WM »OMala30H BSHaueHMM MOTYT OTKJIOHATLCS OO CTelleHH,
KOTOpasd CuMTaeTCd PasyMHOM II0 MHEHMIO JIOOOTO OOHUHOTO CHelMaJiMcTa
B @OaHHOW oB6JacTy TexXHUKM B PpaMKax OIMCAaHMA DTOT0 KOHKPETHOTO
CBOMCTRBA. PasyMHBIE OTKJIOHEHUS  BKJIOUAKT OTKJIOHEHUS, KOTOpPHE
HaxoOsaTCcsa B IIpemejlax TOUYHOCTU MM TOUHOCTHM Inpubopa (nIpudopon),
VICIIOJIL 3YEeMOT O oJjsa U3MepeHus, omnpenejieHUs WIIN [IOJIYUEeHU S
KOHKPETHOT'O CBOMCTBAa. B UYaCTHOCTU, TEPMMH «OKOJIO», MCIIOJb3YeMbl
B IaHHOM KOHTEeKCTe, O3HauaeT, UYTO UYMCJIOBOEe 3HaueHMe WM OMala30H
3HaUeHMM MOTYyT OTJIMuaTrbcsa Ha 10%, %, 8%, 7%, 6%, 5%, 4%, S,
2%, 1%, 0,9%, 0,8%, 0,7%, 0,6%, 0,5%, 0,4%, 0,3%, 0,2%, 0,1% umu
0,01% oT yKasaHHOTO 3HaUeHUS WJIM MHTepBajla 3HaueHuM, OOBUHO Ha
or or 10% mo 0,5%, ©Oojilee o0OHUHO Ha oT 5% 1@mo %, B paMKax
ONMCaHMg STOT0 KOHKPETHOT'O CBOMCTBA.

[0033] TepMrH «IIO CVYIIECTBY COoXpaHdgeT», «IIO CVYIIECTBY
COXpPaHAmMMUM» M HOOOOHEE TEepMMHEL B KOHTEKCTEe HaCTOAMeTro ONMCaHMUA
OTHOCATCSA K CBOMCTBY, XapaKTepUCTMKe WMJIM aKTMBHOCTM COeIVMHEeHUH,
MM KOMIIO3MUUM, WM OQparMeHTa, KOTOPHEe He ObBUIM 3aMeTHO M3MeHEeHEH
WM HaxXoOATCAd B IIpedejlax »KCIepMMEeHTaJIbHOM OomMbKM OolIpelesIeHUA
2TOM xe aKTMBHOCTH, XapaKTepucTUKU WM CBOMCTBAa OpyIoro
COeIMHEHMS, WM KOMIIO3MUMM, WIM Q¢parMeHTa, M3 KOTOPOI'O OHM OBJIU
[IOJIYUEHH .

[0034] TepMMH <«IIpPeHebpeXuMO MaJki» WM «HEe3HaAUUTeJIbHBI»,
Kak OH MCIIOJb3YeTCda B HaCTofAmeM OOKYyMeHTe, IpeIcTaBjisgeT coboln
KOJIMUECTBO IPUMMECHU HIMXe YPOBHSI KOJMUECTBEHHOTO OIpelnelJieHud IIyTeM
aHaJsmmza B3XX, wu, ecau IIpUMeCH IIPUCYTCTBYET, COCTaBJIdeT OT OKOJIO
0,5% mo oxkoJjio 0,1 Mac./Mac.$% KOMIO3UIMM, KOTOPYKD OHa 3aTpSa3HSeT.
B 3aBMCHMMOCTM OT KOHTEeKCTa 2T TepMUHE MOTYT TakXe O3HauaTb, UTO
He HabumooaeTcsa CTATUCTUUECKM 3HAUMMOM PasHMULE MexXxIy M3MepeHHBMM
3HAUEHUIMU U pes3yJbTaTaMi, WIN HaxoOUTCH B npenejyax
SKCIEepUMEeHTAJIbHOM OmMUOKM OPMOOPOB, MCIOJL3YEMEX OJIS IIOJIyUYeHUSI
STUX 3BHaueHMUM. HesHauMTeJIbHBEE pas3jiMuMsa B 3HaUeHUAX IlIlapaMeTpa,
OIIpeleJIEHHOTO DKCIIEPUMEHTAaJIBEHO, He 03HavawnT, UuTo IpuMech,
XapakTepusyeMasa D2THM HapaMeTpoM, I[IPUCYTCTBYET B He3HAaUMTEeJbHOM

KoOJIMYeCTBE.
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[0035] VICIIOJIb 3y MBI B HacTo4gleM OOKYMeHTe TEePMMH  «IIO
CYIeCTBY COXPaHAeT» OTHOCUTCH K M3MEPEHHOMY 3HAUeHUK QUBUUECKOT'O
CBOMCTRBa COeIMHEHMS WMJIM KOMIO3UMUIMM WMIM HUX (pparMeHTa, KOTopoe
CTAaTUCTUUECKM OTJIMYaeTCsa OT OlpeleJleHMd TOoIr'o Xe (QU3NUeCKOT'O
CBOMCTBa OPYTOI'O COeOMHEHMS WM KOMIO3MUMM WM O¢parMeHTa, U3
KOTOPOTO OHM OBUIM IIOJIYUYEHE, HO I'Ie TaKoe pal3JiMuMe He CBOIOUTCHA K
CTATUCTUUECKM 3BHAUMMOMY pPaz3JMuMio B OMOJIOTUUECKOM AaKTHUBHOCTHU B
nomxondamel OMOJIOTUUECKOM TeCT-CUCTeMe OJIS OLEeHKM STOM aKTHMBHOCTU
(To ecTh OUMoOJIOTHMUECKas aKTMBHOCTB IIO CYMEeCTBY COXPaHSeTCsa) WIn
KOTOpOEe He UuMeeT OMOJIOTMUYECKOTO IOoCIedcTBUsA. TakuMm oOpas3oM,
bpaza «IIo CymecTBY COXpaHSeT» cOejlaHa CcO CCHBUJIKOM Ha BJIMSAHUE,
KOoTOopoe O(uaMUecKoe CBOMCTBO COEOMHEeHUMS WM KOMIIO3MIUM OKa3LEBaeT
Ha OMOJIOTMUECKYyK aKTMBHOCTH, KOTOopasd fABHO CBS3aHa C DTUM
CBOMCTBOM.

[0036] TepMrH KIOPpeUMyIleCTBEeHHO comepxamuiiy,
«IIperMymeCcTBeHHO  UMelmMMi» M [IOOOOHEBE TEPMMHEL OTHOCUTCH K
OCHOBHOMY  KOMIIOHEHTY CMECHU. Korma  cmMech COCTOMT M3 IOBYX
KOMIIOHEHTOR, ToI'la OCHOBHOM KOMIIOHEeHT cocTaBJjgeT 0oJjiee 50% 110
Macce CMecu. [lpr  MCHOJIE3OBaHUM CMECHM U3 Tpex wWin 0oJiee
KOMIIOHEHTOB IIpeofilaganiliM KOMIIOHEHTOM  ABJIAeTCd TOT, KOTOPHM
IPUCYTCTBYEeT B CMeCHM B HaubOOJIbIIeM KOJIMUEeCTBE M MOXET COCTaBJIATH
WM He COCTaBJIATH OOJIBIIYID YacThb MacChH CMeCH.

[0037] TepMMH «2JIEKTPOHOAKIENTOPHAaS TPYIINay, MCIOJNb3YEMBI B
HacTosmeM IOKYMEHTe, OTHOCUTCHA K (QYHKIMOHAJLHOM TPYIIe WK
BJIEKTPOOTPHULIA TEJIEHOMY aToMy, KOTOPHE OTTATMBALT Ha cebsa
BJIEKTPOHHYK IIJIOTHOCTE OT aToMa, C KOTOPEM OHM CBSA3aHBE MHIYKTHBHO
U/WMIM IOCPeOCTBOM pPe30HaHcCa, B 3ZaBUMCHMMOCTM OT TOTO, UTO SBJISETCA
foJjlee OOMMHUPYIRNIMM (TO e€CTb QYHKIMOHAaJIbHAasg Tpylla WIM aToOM MOTYT
OHTH JOHOPAaMM 3JIEKTPOHOB IOCPEINCTBOM pes30HaHCa, HO B I&JIOM MOTYT
VHOYKTVBHO OTTATUBATDH DJIEKTPOHH ) u VIMET TeHIEeHIIND
CTabuUIM3VPOBaThk aHMOHHE WM (QparMeHTH, oOOOTalleHHEEe BJIEKTPOHAMH.
SJIeKTPOHOAKIENITOPHOe OeMcTBMe OOHUHO IepelaeTcsa MHOYKTUMBHO, XOTH
n B ocJyabjieHHOM QopMe, Ha IpyI'Me aTOMe, [IPUCOEIMHEHHEE K
CBA3aHHOMY aTOMy, UYTO CO3HmaeT »OeduuUUT BIJIEKTPOHOB C IIOMOIBLK
2JIEKTPOHO aKLeNTopHoOM rpynmne (EWG), TakuMmM of6pa3oM BJIMAA Ha

DIIEKTPOPUIIBHOCTE 0OoJiee YIAJIeHHOTO PeaKUMOHHOCIOCODOHOTO LieHTpa.
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TUIMUHEE BJIeKTPOHOAKIEIITOPHEE TPYIIIH BKJIOUAT, HO He
orpaHuuupamnTcsa wumvu, -C(=0), -CN, -NO;, -CX3, -X, -C(=0)OR', -
C(=0)NH2, -C(=0)N(R')Rer, -C(=0)R’, -C(=0)X, -S(=0):2R°?, -5(=0):20R’,
-S03Hz, =S (=0):NHz, -S(=0):N(R")R°P, =-POzHz, -P(=0) (OR") (OR°P),, -NO,
-NH>, -NH(R') (R°?), =N (R°P)s*, m mux coju, T'He X OpeIdcTaBygeT CcoOoOM
-F, -Br, -Cl mam -I, m R°P B KaXIOM CJlydae HE3aBMUCHMO BHOpaH u3
TPYIINE, paHee OIMCAaHHOM @JIA HeoOd3aTeJIbHEIX 3aMecTUuTesieM, U
MHOTOa BHOpPAH M3 TPyNNH, cocTosmer u3 Ci-Cs ajkmia u beHwmna, u R’
BHIOpPaH us TPYIIIH, ONIMCaHHOM paHee s HeoBsa3aTeJIbHEX
3aMecTHuTeJiel, U MHOT'Ia INOpencTabjsgeT cobo Ci1—-Cs alKMI. TUIMUHBE
EWG Takxe MOTYT BKJIOUATL apPUIbHEE TPYINH (HaopuMep, bGeHUII) B

3aBMCHMMOCTHM oT 3aMelleHM A " HeKOTOPERIE rerTepoaplMJibHEE T'PYIIIIEL

(HampuMep, OMPUIVH) . TakuM o06pasoM, TepMVH «3JIeKTPOHOAKIIeNITOopHAaS
Tpymmna» Takxe BRJIOUAET APWMIIH VI TeTepoapuiIt, KOTOpPHE
OOTMOJIHUTEJIBHO  BaMemeHB SJIeKTPOHOAKILIENTOPHEMMY TpylnaMu. OOBUHO

DJIEKTPOHOAKILENTOPHEIMM TI'pylnamu sapjdworca —-C(=0), -CN, -NO,, -CX3z u
-X, 7rTme X mnOpencrTaBjgeT coboM TajoreH. B 3aBUCKMMOCTM OT eTo
3aMecTHUTeJIey HeHAaCHMeHHHY aJKMJILHEM (parMeHT TaKXe MOXeT OHTb
BJIEKTPOHOAKLENITOPHON TPYIIIION.

[0038] TepMmuH «KBIIEKTPOHONOHOPHA A Tpynmna» OTHOCUTCSH K
bYHKUMOHAJILHOM TPYyIIe WM BJIEKTPOIIOJOXUTEJIEHOMY aToMy, KOTOPHE
YBeJIMUMBAT DJIEKTPOHHYI ILJIOTHOCTL aToMa, C KOTOPEIM OHM CBA3aHH,
MHOYKTHMBHO M/MJIM IIOCPeNCTBOM pe30HaHca, B 3aBUCHMMOCTM OT TOTO,
uTO ABJIAeTcHa 0OoJiee IOOMMHMPYKRIMM (TO eCcTh OQYHKIMOHAaJIbHAS TIpyIla
WM aTOM MOTYT OHTb MHIOYKTMBHO 3JIEKTPOHOAKIIEINTOPHHMM, HO B ILI&JIOM
MOTYT OHTB B3JEKTPOHOIOHOPHEIMM IIOCPEIOCTBOM pPe30HaHCa) W UMEKT
TeHIEeHIIND CTabUIM3UPOBATE KaTMOHH MM CHICTeMH c HUB3KUM
cComepXaHNeM 2JIEKTPOHORB . SJIEKTPOHOOOHOPHOE nercTBUe OBBUHO
nepenaeTcsa 4Yepe3 pPes3s0HaHC Ha JOpyI'Me aTOME, IIPUCOeIVMHEHHEE K
CBA3aHHOMY AaTOMYy, KOTOPHM OHJI oforaleH SJIeKTPOHAMM C IIOMOILIO
BJIEKTPOHOIOHOPHOM T'PYIIITH (EDG), TaKMUM oBpa3zoM BJIMASA Ha
HYKJIeOPUIIBHOCTE 0OoJlee YyIOAJIEHHOT'O PeaKIMOHHOCHOCOOHOTO IeHTpa.
TUINIMUHEIE DJIEKTPOHOIOHOPHEE TPYIINE BKJIKNUAKT, HO He OI'PaHMUMBAKTCHA
v, -0OH, -OR’, _NH;, -NHR' u N(R'):;, rme xkaxmwii R’ mOpeIcTaBJIgeT

cobou He3aBMCHMO BHOPaHHEM aJIKWII, OOEUHO C1-Cs AJIKWII . B
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3aBMUCUMOCTM OT WUX 3aMecCTHUTeJIel apWJbHHM, TeTepOoapuJbHBN WJIU
HeHaCHIe HHBIM AJIKMJIb HEI bparMeHT TaKxe MOTYT OHITE
BJIEKTPOHOILOHOPHOM I'PYIIION.

[0039] TepMMH «QdparMeHT» B KOHTEKCTe HacCTOAMeI'0 OIMCaHuid
O3HauvaeT YKaBaHHHM CeTMeHT, OopaIMeHT wWwir O(OYyHKIMOHAJBHYID TPYIIY
MOJIEKY JIEL VI COenOMHEHUD . XuUMUueckKue bparMeHTH VHOT'Oa
obosHauvawTCa Kak XuMHMUecKMre  OOBEeKTH, KOTOPHE BCTPOEHH WU
IpUCOEeOMHEHE (TO eCTh 3aMecTUTeJlb WMIM BapuabesbHad Tpylla) K
MOJIEeKYJIe, COeIVMHEHMI MM XMMUUeCKOM dopMmyJie.

[0040] [Oiusa JmodoM TPVYIIE 3aMecTUTesel MM Jiodoro ¢parMeHTa,
ONIMCAHHHX B HaACTOAMEeM JOKyMeHTe, 3alaHHBEX OMala30HOM aTOMOB

yoJjieponoa, yKasaHHBM OMallasoH O3HadaeT, dTo OIIMCaHO Joboe

OTHeJIbHOEe  UMCJIO  aTOMOB  yIUlepona. TakyM  oOpasoM, CCRUIKA,
HaIprMep, Ha «HeoBa3aTeJIbHO 3aMelle HHE C1—-Cy ATTKUIT»,
«Heo0a3aTeJILHO 3aMelleHHE C2—Cs AJIKEHWIT», «HeoBsa3aTeJIbHO
3aMemeHHEl  C3—Cg  TeTepOoLMKII», B YaCTHOCTH, o3HadaeT, YTOo

IpencTaBJIeHE HeoOg3aTeJIbHO 3aMelleHHBM aJIKMJIbHEM dparMeHT c 1, 2,
3 i 4 aTomMaMM YyIJIlepola, KakK OIpelelJ]IeHO B HaCTOdlleM IOKYMEeHTe,
WUIM HeoOsa3aTeJIbHO 3aMelleHHBM aJIKeHMJILHEM QparmMeHT ¢ 2, 3, 4, 5
i 6 arToMamm yIJepoma, wmm 3, 4, 5, 6, 7 wiau 8 UJIEHHHU
TeTepOolUMKII, KaK OIpenejleHO B HacTodlleM IOKyMeHTe. Bce Takwue
UMCJIOBHE OOO3HauUeHUsd CIelMaJlbHO IIpeldHa3HaueHE OJI OIMCaHuA BCeX
OTIOeJIbHEX TPYIII aTOMOB ynJepona; u, TaKMM obpazoM,
«HeoBsg3aTeJIbHO 3aMemeHHbBm Ci1—-Cs4 aJKMJI» BKJIOUAeT MeTWJI, DTUI,
AQJKMJIEL C 3 aToMaMM YIJlepola M aJKMJIE Cc 4 aToMaMu yIJlepona,
BKJIDUAAd BCe MX M3OMEPH IIOJIOXEeHMS, KaK 3aMelleHHHE, Tak u
He3aMelmleHHEe. TakuM o00pasoM, KoI'la aJIKMJIbHHENM (paTlMeHT 4gBJISeTCA
3aMelleHHBM, UMCJIOBEIe 00O0O3HaueHMA OTHOCATCH K  He3aMelleHHOMY
OCHOBHOMY OQpaTl'MeHTY ¥ He TIpeldHa3HaUeHH [JI4 BKJIKOUYEHUMS aTOMOB
yIoJlepona, KOTOophEe MOTYT IPHUCYTCTBOBATE B 3aMeCTUTEJIAX BTOTO
OCHOBHOT'O ¢parMeHTa. a4 CIOXKHEX 50UPOB, KapbOOHATOBR, KapbaMaTob
u MOUEBWH, oTipeleJIeHHEIX B HacCTOAIEM OOKYMEHTE, KOTOPHE
UIeHTUOUIIMPOBAHE 3adaHHBEIM IMalas0HOM aTOMOB YyIUlepola, YKa3aHHHM
omarnasoH BKJIOUAET KapOOHMIIL HEM yTJiepon COOTBETCTRYIEN

OYHKUMOHAJILHOM TpPyIne. Takum obpasoM, Ci CJIOXHHM 50MP OTHOCUTCHS K
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bopMraTHOMY 20UpPY, Cz CIOXHHM 50MP OTHOCUTCA K alleTaTHOMY 30UPY,
a HeszaMmelmeHHasda Ci; MoOuUueBMHa OTHocuUTca kK NHz (C=0)NH,.

[0041] OpraHnueckKue 3aMeCcTUTeNHN, bparMeHTH u TPYIIIIH,
OIIMCaHHEE B HaCTOdlleM OOKYMEeHTe, U IJA »OPpYyI'MX JIOOEX OPpYyIUX
bparMeHTOB, OIMCAHHHX B HaCTOfAlleM OOKYMeHTe, OOBUHO MCKJIOUAKT
HecTabuibHEIE QpParMeHTH, 3a MCKIIUEeHMeM TexX CJydaeb, KoI'Da Takue
HecTabuJbHBe bparMeHTH ABJISIOTCSA nepexooHEMA KOMIIOHEHTaMM,
KOTOPHE MOXHO MCIIOJIL30BAThL nopu IOJIyUYEeHUN CcoeIVHEeHU s c
OOCTATOUHOM XUMUUECKOM CTabMJIBHOCTRI MOJIS OIOHOTO MM HeCKOJbLKUX
IpUMeHeHM N, OV CaHHEBIX B HacCToAameM IOOKYMEHTE. 064g3aTeJIbHO
VCKJIINUanTCA 3aMeCTUTeIIN, bparMeHTH MM TPYIIIE, KoTma 110
omnpeleJIeHVAM, IIPenJIOKEeHHEIM B HACTOANEM OOKYMEHTE, BTO IIPUBOIUT K
3aMecTHUTeJIIM, CcoIepXallMM IATMBAaJIEHTHHM YyIJIepol.

[0042] TepMyH KAJIKWNII», Kak MCIIOJIL3YEeTCA B HaCcToOAlleM
IOOKYMEHTe, caM o cebe MIM Kak 4YacThb OPpYyTI'ol'O TepMMHa OTHOCUTCH K
MeTWJIy WJIM COBOKYIIHOCTM aTOMOB YyIUIepola, I'Ie OOVMH WMJIM HeCKOJIBbKO
aTOMOB YyIUlepola SBJAKTCS HACHIMEHHBEMM (TO €CThb COCTOMUT M3 OIOHOTO
WIM HECKOJIBKUX SP’ aTOMOB YyIJIepoma), KOTOPHE KOBAJIEHTHO CBSI3AHEH
BMECTe B HOPMAaJIbBHOM, BTOPUUYHOM, TPETUYHOM MJIM  LUUKINUEeCKOM
PacIoJIOXeHUM, TO eCTb B JIMHEMHOM, pPa3BETBJIEHHOM, ULIMKJIMUIECKOM
PacIioJIOXeHUNU VI HEeKOTOpOM X KOMOMHAaLN . Koroa CMEeXHHE
HaCHIIEHHBIE aTOMEL yIJlepola HaxXOoOATCId B LMKJIUUECKOM pPacIlOJIOXeHUH,
Takme AJIKMJIL HEIe TPYIIIH  MHOT'Oa Has3HBAaT LIMKJIO aJIKMIIOM, Kak
omnpelneJieHO B HacToAmeM OOKYMEHTe. HacrmeHHBEIE aJIKMJIb HEIe
3aMEeCTUTEJIM COIOepPXaT HAaCHIEeHHBEe aToOMH YIJIepoma (TO eCTh SpP° aTOMH
yIJlepoma) ¥ He CcomepXaT apoMaTUMUYeCKMX, Sp? MJIM SP aTOMOB yIJlepoma
(To eCcThb He 3aMelleHH HeHaChIeHHEIMI, apoMaTHyeCKMMA u
reTepoapoMaTHUdeCKUMA bparMeHTaMun) . HeHacHIeHHEIE aJIKMJIb HEIe
3aMecTHUTeJIM OPedCTaBJgilT codol aJKUJIbHHEe (QparMeHTH WM TPYIIOH,
KOTOPHE coIepXaT OparMeHTE, KaK OIMCAHO B HAaCTOAMEM IOOKYMEHTE
oJis aJIKEHMJIbHEIX , AJIKMHMIIbHEIX , apPWMJIBL HEIX u TeTepOoapnilbHEX
dparMeHTOB.

[0043] TaxumMm obOpasoM, €CJM He YyKa3aHO WMHOE, TepMUH «aJIKMII»
BymeT oBo3HaAUaTh HaCHIeHHBIM HelMKJIMYeCKHUM YTJIeBOOOPOIHEIM
panukag, HeoOsa3aTeJIbHO 3aMelleHHBIN OIOHUM W HEeCKOJIb KM

INMKJIIO aJIKMJIIb HEIMI MJin HeHaChEIe HHEIMH , apoMaTrndeCKVM MJin
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TreTepoapoMaTMUYeCKMMM QparMeHTaMM WMJIM UMX HeKOTOopoM KoMOuHaluuel,
TIe HaCHMEHHBM YIJIEBOOOPOIOHHM paIMKalJl HuMeeT VYKa3aHHOe UMCJIO
KOBAJIEHTHO CBSA3aHHEIX HACHIIEHHEX aTOMOB yIUulepona (Hamnpumep, «Ci—Cs
ankuI» mian «Cl-C6 aJIKMJI» O3HauvaeT aJIKMJILHEM (parMeHT WM TPYyIIly,
KOTOpHEe comepxaTtr 1, 2, 3, 4, 5 wmim 6 CMeXHHX HEUUKINUEeCKUX
HaCHIIEHHBIX aTOMOB ynJjepona, nm  «C1—-Cg AJIKAII» OTHOCUTCH K
aJIKMJIbHOMY OQparMeHTy WMJIM Tpylne, uMmewomum 1, 2, 3, 4, 5, 6, 7 wuiu
8 CMEeXHBIX HaCHIEHHHX HeLUKJIMYeCKMX aTOMOB yIvlepoma) . 4YmMcio
HACHIIEHHHX aTOMOB YyIJlepola B aJIKMJIBbHOM (parMeHTe WM TpPYIIle
MOXeT BapbUMpPOBATBLCA M OOBRUWHO cocTaBJageT 1-50, 1-30 miom 1-20, wu
foJjlee TUMIIMYHO CocTabJjsgeT 1-8 wmimu 1-6. Kak [OpaBUIIO,  aJIKWUII
OTHOCUTCS K HaceHmeHHOMy Ci1—Cg aJlKMJILHOMY O¢parMeHTy WM, ©OoJjiee
TUIIMYHO, MpencTabByideT cobon Ci1—-Ce¢ mim Ci1—-Cys aJIKMIIBbHEIL QparMeHT,
TIe MOCJeOHUM MHOTIOa HAa3HBaT HM3MMM aJIKMJIoM. KoI'ga UMCJIO aTOMOB
yIUulepola He VYKa3aHO, AaJlKMIbHEM dparMeHT WM TpyIlla colepxaT oT 1
oo 8 aToOMOB yIUulepola.

[0044] IIlpu YyIHOMMHAHMM aJIKMJIILHOTO ¢palMeHTa WM TPYIIHE B
KauecTBe aJKMJIBHOTO 3aMecCTHUTeJId STOT aJKMILHEM 3aMeCTUTEeJ b B
CTPYKType Mapkylla WMJIM B IOPYI'OM OPI'aHUUEeCKOM QparMeHTe, C KOTOPHM
OH CBfA3aH, IIpeacTaBJgeT CcOOOM Lelb M3 CMEXHEX aTOMOB HACHIEHHOTO
yIoJjiepona, KOBAJIEHTHO IIPUCOEOMHEHHYK K CTPYKTyYype WM OQparMeHTy
yepes sp?® yIJIepoOd AJKMJILHOTO 3aMecTuTesisg. I[looToMy  aJIKUJIbHEI
3aMecTUTeJlb, KakK MCIOJbB3YyeTCcsa B HacToAmeM IOKyMeHTe, COIepXuT,
10 MeHbIlell Mepe, OIOMH HAaCHIMEeHHHEM (QparMeHT M MOXeT TakKxe
comepxaThk WM Heo®sa3aTeJIbHO OHTH 3aMelleHHBEIM LUKJIOAJIKWIIbLHBMM,
HeHaCHIIe HHEMI AJIKMJIbHEIMI , apoMaTHUyeCKUMA VI
reTepoapoMaTUUYECKMMM QparMeHTaMM WM TpylonaMu. TakuMm ofBpasoM,
AJIKMJILHEM 3aMeCTUTeJIb MOXeT IOIMNOJHUTEJILHO CcoldepXaTh OoIHy, IBe,
Teu MIM 0oJiee He3aBMCUMMO BHOpaHHLEE OBOMHHE CBS3M, TPOMHEE CBI3U
VI LIMKJIOAJIKMJIbHEE, apoMaTUUYeCKUe VI reTepoapoMaTUdeCcKMe
bparMeHTH WMJIM HeKOTOpHe MX KoMOMHALUM, OOHYUHO OIOHY »OBOMHYIO
CBA3b, OnHY TPOMHYIO CBA3b, VI OBITH 3aMelleHHBEM OIOHVM
UMKJIOAJKMIIBHEM apoOMaTUUeCKMM WJIM TeTepoapoMaTHUUYeCKMM (QpaIl'MEeHTOM.
Korma yka3aH aJIKMJILHEIM 3aMecTHUTe]b, (parMeHT WM Tpylla, IPpUMepH
BKJIOUAKT Te, KOTOPHE IIOJIyUYeHH B pPe3yJbTaTe YIaJleHMsS aToMa

BoOopolla Yy MHMCXOOHOI'O alJlKkaHa (TO ecTb H4BJSAeTCA OIHOBAJIEHTHEM) WU
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MOTYT BKJIIOUATH METWJI, STWJ, l-Oponmi (H-OpOonwmi), 2-HIpOonuil (mM30-
npornmi, —-CH(CHsz)2), 1-0yTuUi (H—-ByTui) , 2-MeTuJI—-1-nponuil (mu30-
OyTmi, -—-CH:CH(CHs)2), 2-0yTuUi (BTOP-OYyTWUII, —-CH (CHs) CH2CH3) , 2-
MeTuJI-2-nponui (rper-oyTtui, -C(CHz)3), amMii, U30aMWUJl, BTOpP—aMWUJI U
opyrue aJIKMJIbHEIE bparMeHTEH c JIMHEeMHOM’, LHVKJINUECKOM u
Pa3BeTRBJIEHHOV lelbio.

[0045] TepMrH «aJIKMJIEH», KakK MCIOJIB3YyeTCcd B HacCTOAIeM
OOKYyMeHTe, caM o cebe MIM KakK 4YacThb OPYyIOor'O TepMMHa OTHOCUTCH K
HaCHIIEHHOMY , pPasBeTBJIIEHHOMY, LIUKJIMYeCKOMY W JIMHEVHOMY
YIJIEBOOOPOOHOMY IMpalMKally, 3aMelleHHOMY WM He3aMelleHHOMY, T'Ie
OOMH WM HEeCKOJIBKO aTOMOB YIJIepoIa SABJIAKTCH HEHACHIMEHHBMM (TO
ecTh BKJOUAT OIOMH MJIM HeCKOJLKO Sp® aToMOB yIJlepoza) "3
YKa3aHHOTO UMCJla aTOMOB yIJilepona, oOruHO 1-10 aToOMOB yIJiepoma, WU
VMeKMeMyY IOBa pPalMKaJlbHBEX IIeHTPa (TO ecThb IBYXBAJIEHTHEHI) ,
oBpa30BaHHEIMU IIYTEM YyIaJIeHMd OBYX aTOMOB BOJopola Yy OOHOTO WM
IBYX Pas3HHEX HACHIMEHHEX (TO eCTh Sp®) aTOMOB VYIJIepoda MCXOOHOTO
ajlkaHa. AJKWUJIIEHOBHE QpaIrMeHTH, KPOME TOTO, BKJKOUAKT aJIKWUIIbHHE
pamukaJel, KaK OIMCaHO B HaCTOflleM IOKYMeHTe, B KOTOPHX aTOM
BOIOpOIa YHaJIeH M3 HacCHIEeHHOT'O ¢(parMeHTa WMJIM OT YyIJlepola
aJIKMJIBHOT'O palukaja ¢ obpa3oBaHUMeM Jupalukala. Kak I[OIpaBuUIIo,
aJIKMJIEHOBEE (QparMeHTH BKJOUAKT, HO HBTUM He OT'paHUUMBAaTCH,
IOBYXBaJIEHTHEEe OparMeHTH, I[IOJIYUYeHHEEe B pe3yJjbTaTe YyIOaJleHMSI aToMa
BOIOpOIa VY HaCHIMEeHHOTO aToMa YyIJlepola MCXOOHOTO  aJIKMJILHOT'O
bparMeHTa, M OpenOcTaBJIeHH, HalpuMmep, Kak (-CHz-), 1,2-sTmjeH (-
CH.CH.-), 1,3-mponmiuen (-CH2CH2CHz-), 1,4-0ytmiaeH (-CH;CH2CH2CHz>-)
1 nomoOHBEe IOMpaIMKaJik. Kak OpaBuUJIo, alJKUJeH IOpelcTaBJsgeT cobon
YIUIEBOOOPOL C Pa3BeTBJIEHHOM WIM NOPAMOM lLelbl, OOHUHO CcomOepXallui
TOJIBKO sp?® aToMH = yIJlepola (To ecThb IIOJIHOCTBLI0  HACHIMEeHHBIM
HE3aBUCKMO OT pPalMKaJIbHEIX aTOMOB yIJlepona) .

[0046] «IMKJIIO aJIKMIT», Kak MCIIOJIL3YEeTCHA B HaCcTOAlleM
IOOKYyMeHTe, IMIpedcTaBjigeT coBo¥ MOHOUMKIMUECKOM, OMUUKIMUECKOMW WM
TPULUKIJIMUECKOM palrKaJl KOJbLIEeBOM CHUCTeMb, I'IOe KaXIeM M3 aTOMOB,
oBpal3ynmux KOJIBLIEBYK CUCTeEMy (TO eCThb AaTOMH CKeJIeTa), [ABJSETCH
aToMoM yIJlepoma, W I'Ie OOWUH WIM HECKOJBKO M3 5BTUX aTOMOB
yIJlepoda B KaXOoM KOJible NIMKJIMUYEeCKOM KOJBIIEBOM CUCTEMH SABJISAITCH

HaCHIMEHHEIMM (TO €CTh COCTOMT M3 OIOHOI'O MJIIM HECKOJbKUX Sp3 aTOMOB
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ynJjiepona) . TaxkuM oBpaz3oM, LM KJIO AJIKIII IpencTaBJIgAeT cobomn
LUMKJIMUECKM pPacCIOJIOKEHHBEE HACHIIEHHBEE aTOMH YyIJIepoda, HO MOXET
TaKkxe comepXxaThb HeHaCHIe HHEM aToM (aTOMEHI) ynJjiepona, u,
CJIeNoBaTEJIbHO, €TI0 KapOOUMKIMUECKOe KOJBLUO MOXeT OHTH HacCHIleHHBM
WM YaCTUUHO HeHAaCHIeHHEM, WM MOXeT OBTh KOHIEHCHUPOBAHO C
apoMaTUUYeCKMM  KOJILLIOM, r’Ooe TOUYKM KOHIeHcaluM LMKJIoaJIkuja C
apoMaTHUUYeCKMM KOJILIIOM OTHOCATCS K COCeOHMM HeHAaCHIeHHHEM aToMaM
yIJleponda LIMKJIOAJKMJIILHEIX O¢OparMeHTa, TPYINNE WMIM 3aMecTUTesd U K
COCeIHMM apOoMaTUMUEeCKMM aToMaM yIJlepoda apoMaTUMUeCKOI'O KOoJblla.
[0047] Eciim He yKazaHO MHOE, LIUKJIOAJKUIILHEE  QparMeHT,
TpyIna VI 3aMeCcTUTeJIb MOTYT OHTHL 3aMelleHH bparMeHTaMu,
ONIMCaHHEMM IJIS aJIKKJa, aJIKeHWuJa, aJIKMHWIIa, apwuila, apuilaJkuia,
aJKujIapmia ¥ ToMy I[TOHOOHOTO, WMIM MOTYyT OHTBb 3aMelleHH JIpYIUMU
UMKJIOAJKMIIbHEIMM  pparMeHTaMM. [MKJIOaJIKMJIBHEE (QParMeHTEH, T'PYIIH
VI 3aMeCTHUTeJIN BKJIIOUAIOT LUMKJIOIIPONMIIE HEE , LMKJIOIIeHTUIIbL HEE,
HMKJIOTEKCUIJIBHEE, alaMaHTUJIbHHE WM IPyTHMe LUKINJYeCKMe OQparlMeHTH,
comepXxamye TOJIBKO aTOMHE yIJlepoma. [UMKIOCAJIKWMIIH, KpoOMEe TOTO,
BKJIOUAT LIUKIJIOOYTUJI, LUMKJIOIIEHTEeHWJI, LUIMKJIOTEKCEeHMJI, LUKJIOTEeITUI U
LUMKJIOOKTMJI. B 3aBMCUMOCTM OT CBOeM CTPYKTYPH LIMKJIOAJKWIILHLBIM
3aMeCTUTeJIb MOXeT OHTh MOHOPAIMKAJLHEM, KaK OIMCAaHO BHIIe IJIA

IMKJIIO AJIKMJIIBb HEIX @paPMeHTOB Vi rpyIira, WIM gUupaiMKaJioOM (TO ecThb

LUMKJIOAJIKMIIEHOM WMJIM, aJIbTepHATUBHO, KapOOUMUKJIIO), TaKMM KakK, HO He
OoTpaHMUMBafAChL DSTUM, LUKJoOponaH-1,1l-guni, LOukjgobyTaH-1, 1-ouni,
LMKJIONeHTaH—-1, 1-oun, LHMKJIOTrekcaH—-1, 1-guni, LMKJIOTekcaH—-1, 4-

OUMJI, LMKJIOTeNTaH-1,l-Oumj M ToMy IIOomodHoe) .

[0048] Korma UMKIOaJIKMII MCIOJbB3YeTCH B KadeCTBe T'PYIIIH
Mapxkyma (ToO eCThb 3aMecTuTesNq) , LIMKJIO AJIKMJII ABJIAETCSH
IIPUMCOENMHEHHEM kK QopMyJie Mapkyma WIM IOPpyI'oMYy OpPTIaHUUYEeCKOMY
bparMeHTy, C KOTOPBEIM OH CBA3aH uUepe3 YIJIepOol, KOTOPHM BXOOUT B
KapOOoUUKINUECKYD KOJbLUEeBYD CUCTEeMy UMKJIOAJKMILHOM TPYIIIHE, IPpU
YCJIOBUMU, UyTO  yTJIEPOL He ABJIAETCHA apoMaTUUYECKMM  YTIJIEPOIOM
KOHIEeHCUPOBAHHOM KOJIBLIEBOW cucTeMbl. Korga HeHaCHNIEeHHHBM YyIJIepon
aJJKeHOBOTO OQpaTrMeHTa, BKJOUAKMIETO ULIMKJIOAJKMIILHEM 3aMeCcTUTeJb,
IpMCOEeNMHEH kK  QopMmyJie Mapkyia, C KOTOpOM OH CBf3aH, BTOT
LIMKJIOAJIKMJI MHOT'IAa Ha3HBBaT LIMKIOAJKEHUJIBHEM 3aMecTuTeJieM. UMCJIO

aTOMOB YyIUIepOoIa B LMKJIIOAJKMIIEHOM 3aMeCTUTeJIe olpenejyigeTcd oOmUM
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UMcJIOM aTOMOB CKeJleTa KOJIbIEeBOM  CHUCTEeME. 3T0 UMCJIO MOXET
BapbUPOBATECHA M OOBHUHO KoJebJjieTcs B IOuanaszoHe oT 3 pmo 50, 1-30
mm 1-20 u, ©6o0Jee TUIMUHO, 3-8 MIM 3-6, ecJM He VyKas3aHO MHoe,
HanpuMep, Cz-g LIMKJIOAJKMJI O3HavaeT UUMKIIOAJKUIILHEN 3aMeCTUTEeNb,
bparMeHT WM @ TPYIILY, comepxamme 3, 4, 5, 0, 7 wam 38
KapOOUUKIIMUECKMUX aTOMOB yIJlepoma, U Cz-s LUMKIIOAJKUII O3HadaerT
HUMKJIOAJIKMJILHE 3aMeCcTUTeJIb, OparMeHT WM TPYyIIny, colepxamue 3,
4, 5 NI 6 KapOOoLUUKINUEe CKUX aTOMOB yIJlepona. ITosTOMY
LUMKJIOAJKMIIbHEE 3aMeCTUTEeNM, (paTlMeHTH WMJIM TPYINE OOBUYHO MMelT 3,
4, 5, 6, 7, 8 aToMOB yIJlepoIa B CBOelM KapBOOLUMKJIMUECKOM KOJIbLLEeBOM
cucTeMe ¥ MOTYT COOHepXaTb D2K30— WIM DSHIO-LUUKJIMUEeCKMe IBOMHEIE
CBABU, WIM DSHIO-UUKJIMUECKMe TPOMHEIE CBA3M, WIM KoMOMHAlLMD ofeMx,
TIe SHOO-LUMKJIMUYECKMEe OBOMVHEE WM TPOMHBEE CBA3U WMIM UX KOMOMHAIINMA
He o00pa3ypRT LIUKIMUECKM CONPIKEeHHYK CUCTeMy M3 4n+2 BJIEeKTPOHOB.
BuuukjgmMuyeckasa KoOJIblLleBasd CHMCTeMa MOXeT MMeTb OIMH (To ecTb
ABJISEeTCHA CIOMPO-KOJLIEBOM CHMCTEeMOM) WM IBa aToMa yIJulepoma, u
TPULUKIIMUEeCKasa KoJblleBas CHCTeMa MOXeT MMeTh B of0mel CJIOXHOCTHU
2, 3 mim 4 aToma yIrJiepola, OOBUYHO 2 WMIM 3.

[0049] TepMrH «aJIKEeHWII», KaK MCIOJIB3YeTCsS B  HaCTOMAleM
OOKYMEHTe, O3HauvaeT 3aMeCTUTelNlb, O(parMeHT WM TpPYINy, KOTOPHe
comepXaT OINHY WM HECKOJIBKO TPyl C »OBOMHOM CBA3LI (HaIpuMep,
dyHKLUMOHaJbHYL TIpynny -CH=CH-) wmm 1, 2, 3, 4, 5 wmwm 6 wminu
BoJjiee, oOHUHO 1 2 MM 3 Takux QparMeHTOB, UM MOTYT OHTH 3aMelleHEH
APUIILHEIM (QpaTrMeHTOM WMJIM TPYIINIOM, TakKuMM Kak OeHS30JI, WM CBSI3aHH
HOPMAJILHBEIMY, BTOPUUHEMM, TPEeTHUUHBIMM WMJIM LUUKJINUESCKUMM aTOMaMM
yIJlepoma, TO eCTb JIMHEeMHBIMM, pPas3BeTBJeHHHMM, LIUKJINUSCKUMM WU
Jodor Mx kKoMOMHallMelM, 3a MCKJoUeHMeM CcJyyaeB, KoI'da aJIKeHWUJIbLHEBEe
3aMecTuTeslb, OJ¢parMeHT WJIM Tpylla IPpedCcTaBJIS0T Cco00M BMHMUIILHYIO
TPYIILYy (HanmpuMep, byHKIMOHaJIbHYK Tpynny -—-CH=CH.). AJIKEHWUIIbHHE
bparMeHT, TpyINda WIM 3aMecTHUTeJb, MJMeK MMe HeCKOJLKO IOBOMHEIX
cBA3eM, MOTYT MMeTh OBOMHHE CBA3U, PACIOJIOXeHHEEe HellpepHBHO (TOo
ecTh 1,3-0yTaIVMeHWJILHHM QpaTMeHT) WMJIM He HelIPepHBHO C OIHMM WU
HECKOJIBKMMM IIPOMEXYTOUHEMM HACHIIEHHBEMM aToMaMM YyIUlepola WM UX
KoMOuUHaLmel, npu YCJIOBUMN, UTO LUUKJIMUIEeCKOe HEINpPEepPHBHOE
PacIoJIOXeHMe IOBOMHEIX CBA3el He ofpal3yeT LIMKIMUECKM COIIPSIXEeHHYIO

cucTeMy M3 4n+2 BJIEeKTPOHOB (TO eCThb He HABJISeTCA apoMaTUUeCKMM) .
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[0050] Korma ykaseHBaKwTCHd aJIKeHUJIBHEHE OQParMeHT, Tpylla WIn
3aMeCTUTENL, Pa3HOBUIHOCTM BKJIKUYAKT, B KaueCTBe IIpMMepa, HO He
OT'paHMUeHNd, JIOOEeEe M3 OIIMCAaHHHX B HaCTOAIlEM INOKYMEHTEe aJIKUJIbHEE
WY  LUUKJIOAJIKMJIbHEE TPYIIE, OQparMeHTH WM 3aMeCTUTEeJIM, KOTOpHE
VMMEIT OIOHY WJIM HEeCKOJIbBKO SHIO OBOMHEX CBA3ell ¥ OIHOBAJEHTHHX
bparMeHTOB, O0O0pa30BaHHEX B pesyJjibTaTe yhaJleHMd aToMa Bomoponla VY

sz yIJjiepoga MCXOIOHOI'O COeIMHeHMA aJIKeHa. Takre OIOHOBAJIEHTHHE

TPYHONnH OOBUYHO BkJOUaT BuHMI (-CH=CH.), aJsjawui, 1-MeTUJIBMHNUII,
Oy TeHuI, U300y TEeHWUI, 3-MeTuJI-2-0yTeHW, l-TIeHTeHWI,
LMKJIOIIeHTeHNWJI, 1 -MeTHMJIIMKJIIONIEeHTeHI, l-rexcenn, 3-TeKCeHW,

LUMKJIOTEeKCeHUJI M OpyTue JIMHEeMHBe, LUKJIMYEeCKMEe U pa3BeTBJICHHLE
lenr, Bce yIUlepoIOcoIepxamre O(parMeHTH, CcoIOepxXamyre IO MeHblek
Mepe OIOHY OBOMHYID CBA3b. KoI'Ia alkKeHMJI MCHOJIL3YyeTCHa B KaudecTBe
Tpynnu Mapkyma (To eCcTbh ABJSeTCd 3aMecTUTeJeM), aJIKkeHWMJI SABJISeTCHd
OpucoenrHeHHEM K  dopMyJie MapkKyma MIM IPYTOMYy OpTaHMUueCKOMY
bparMeHTy, C KOTOPHM OH CBA3aH uUepe3 VYIJIepod C IBOMHOM CBA3LID
(TO ecTh sSp? YIUIEPOI) AJIKEHMJILHOTO (parMeHTa TPYINHE. UYMCIIO aTOMOB
yIJlepola B aJIKeHUJILHOM BaMeCTHTeJle OlpeleIAeTCs UMCJIOM SP? aTOMOB
yIJlepoda B aJIKeHOBOM OQYyHKUMOHAaJBLHOM TpYyIIe, KOoTopas oIpenejyderT
ero KakK aJIKEHWJILHEM 3aMecTUTeJb, ¥ OOmMMM KOJMUYEeCTBOM CMEXHHX
HACHIEHHHX aTOMOB YyIVIEpOoIa, IIPUCOEIUMHEHHHX K KaXIOMy M3 DTUX Sp-?
aToMOB yIJlepoZa. O39TO UMCIO MOXeT BapbMpoOBaTBCHA U, e€CJM He
yKasaHO MHOEe, HaxXxoIouTcsda B nuamnas3oHe oT 1 mo 50, HanpuMmep, OBOBUHO
1-30 man 1-20, ©OoJjiee TUIMUYHO, 1-8 miam 1-6, korma OQYHKIMOHAJbLHAasA
TpyIla C OBOMHOM CBA3LID HAXOIOUTCI B SK30 IIOJIOXKEHMUM B CTPYKTypPe
Mapkyma, WJIM MOXET BapbMpPOBaAThLCA U KoJebaTbCcd B IOIMalas30He oT 2
oo 50, obpuHo 2-30 mym 2-20, ©OoJjee TUIMYUHO, OT 2 OO 8 MM 2-6,
Koroa OVHKIMOHAJIbHaA TpYyINa ¢ IBOMHOM CBA3bD ABJIAETCS SHAO IO
OTHOMEHNK K CTPpYKType Mapkyma. Hanpumep, Co-g aJxkeHms wuwim C2-8
aJIkeHWJI O3HavaeT aJIKeHWJIbHYK Tpylly, colepxamyw 2, 3, 4, 5, 6, 7
VIV 8 aToMOB  yIJleponla, B KOTOpPOM IO MeHbIleM Mepe IOBa
OpenCcTaBJgT CcOoOOM Sp? aTOMH yIUlepoda B COINPAXeHMM IPpyT C IOPpyToM,
nu Cos ajxkeHms wim C2-6 aJIKeHWJI O3HauvaeT aJIKEHWJIBHYK TpPYyINy,
comepxamywo 2, 3, 4, 5 wmiaum 6 aToMOB YIJIlepola, B KOTOPOM IIO
MeHbIleM Mepe »OBa IIPeOCTaBJAT coboM sSp? aToOMHE yIUlepola, KOTOpHEe

HaxoOATCA B CONPAXEeHMM Opyr C OpyroM. Kak OpaBWjio, aJIKeHMUJIbHEI
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3aMeCTUTeJIE [OpelCTaBJIAeT cobomm Co-Cs wmym  Co—Cuy aJIK eHUJIbL HEI
bparMeHT, VMem1il  OBa sp? yIJepomna, KOTOPHE  HaxXoOATCHd B
CONPSAXEHUM OPYT C IOPpyI'OM.

[0051] TepMHMH <«aJIKEHMJIEH», KaK MCIOJbB3YeTCHd B HacToAdlleM
OOKYMEHTe, caM II0o cebe WMIM KaK YacTb Opyroro TepMMHa, OTHOCUTCSH
K 3aMeCcCTUTelNn, O(parMeHTyY WM TIpyIlle, KOTOPHEe CcomepXaT OOHY WU
HEeCKOJIbKO TPYyIIl C OBOMHOM CBA3LI, KakK paHee OIMCaHO IJIA
aJlJkeHMJIa, C YKa3aHHBIM UMCJIOM aTOMOB yIJiepona, oOvuHO 1-10 aToMmoB
yIJlepoma, kKoT'ma OYHKUMOHAaJNIbHAs TpYyINna C OBOMHOM CBSA3bI SABJISETCH
BK30 IO OTHOIWEeHMK K OoJblieMy (parMeHTY, wm 2-10, kKorga
GyHKIIMOHAaJIbHAa A TpyImna c OBOMHOM CBA3B ABJIAeTCH SHIO B
aJIKeHMJIEHOBOM  QparMeHTe, M MMEBDT IBa pPalMKaJIbHEX LIeHTpPa,
oBpa30BaHHEX IIyTeM YIaJIeHMS IBYX aTOMOB BOOOpPOOa OT OOHOTO WM
IBYX Pa3HHX SpP’? aToOMOB YyIJlepoIa B TpyIlle C IBOMHOM CBA3LD
VCXOOHOTO aJIkeHa. AJIKEHMIIEHOBHE QParMeHTH, KPOMe TOTO, BKJIKNUYAKT
aJIKeHWJIbHEE pPalMKaJlel, KaK OIMCaHO B HACTOAMEeM OOKYMEHTE, B
KOTOPEIX aTOM BOIOpOIa OBJI yIaJleH OT TOITO Xe MM IPYyIoTo Sp? aToMma
yTJlepoma BO (QparMeHTe C IBOMHOM CBA3bI paluKala aJIkeHuja C
ofpasoBaHMeM IOupaIukala MJIM OT sSp? yIJepola B IPYI'OM QpaIrMeHTe C
OBOMHOM CBA3bID, UTOOH 0O0eCHeuMuTh elle OOMH PaIMKaJIbHBM YITUIepon.
Kak IpaBUJIO, aJIKeHUJIEHOBHE bparMeHTH BKJIOU AT OVpanuKaJlsl,
yMenmre CTpykKTypy -C=C- miau -C=C-X!-C=C-, rme X! oTCcyTCTBYeT WIN
npencraBijgeT coOOM aJIKMJIeH, OIpeleJIeHHHM B HaCTOSAMEeM IOKYMEeHTE.

[0052] TepMmuH «Kapuir», Kak MCIIOJIb3YEeTCH B HacTodleM
OOKYMEHTE, O3HavaeT OpraHMYeckue QparMeHT, 3aMeCTUTENbL  WJIU
TPYINy, KOTOPHE ONPpelelIST apoMaTUUeCKyl KOJIBIEBYKD CUCTEMY WU
KOHIOEHCHMPOBAHHYK KOJIBIEBYID CHCTeMy ©0es3 KOJIBIEBHEHX I'€TepOaTOMORE,
comepxamue 1, 2, 3 miam oT 4 mo 6 KoJell, OOHYUHO OT 1 §mo 3 KOJell,
Toe KOJIblla COCTOAT TOJIBKO M3 aTOMOB YIJIepOHa, KOTOPHE YUaCTBYIOT
B LUKJIMUECKM COIPSKEeHHOM cucTeMe U3 4n+2 B3JeKTPOHOB (IpaBMJIO
XOKKeJsa), OoOpuHO 6, 10 mum 14 2JeKTPOHOB, HEKOTOPHEe K3 KOTOPHX
MOTYT HOIOJIHMTEJIBHO Y4YaCTBOBATE B D3K30UUKIMUECKOM COMIPSXKEHUM C
TeTepoaToOMOM ([IepeKpPeCTHO CONPSXeHHBM, HalpuMep, C XVMHOHOM) .
ApUJILHEIE 3aMeCTUTEeNM, O(paIl'MeHTH WM TPYIHNIE OOHYHO OOpa30BaHH
mecTho, BOCEMBIO, oecATer WM 0oJiee  apoMaTUMUEeCKMMM  aToMaMM

ynjieponoa. ApI/IJ'IbeIe SaMeCTrUuTeJIn, (]_)paI‘MeHTBI VJirm  TPYIIIIEL ABJIAKOTCA
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HeoOd3aTeJIbHO 3aMeleHHEMM . [IpuMMepH apujioB BrJmoUawnT Cs—Cio apwuiiH,
TakKue KakK beHnI u HadTaJIMHNII u beHaHTPWII. [TOCKOJIBKY
ApPOMaTHMUYHOCTE B HeWUTpaJlbHOM apulbHOM OdparMeHTe TpedyeT UYeTHOTO
upcJla BJEeKTPOHOB, CJIedyeT IOHMMAaTb, UYTO HaHHBEM IOIMalas30H OJId
5TOT0 ¢parMeHTa He OyIeT OXBaTheBaTh BUIH C HeUeTHHEM KOJIMYeCTBOM
apoMaTruueCKMUX aToMOB  yIUlepona. Korma apuJl  MCIOJIb3YeTCHd B
KauecTBe TP YIIIIH Mapxkyia (To ecThb 3aMecTUTelIs) , apuJI
opucoenmMHseTcsa kK  dopMmyJie Mapkyma WMIM OPpyIoMY OpPITaHMUYeCKOMY
bparMeHTy, C KOTOPHM OH CBS3aH uUepe3 apoMaTUUeCKMUN YyIJIepon
APUJILHOM TPYNIH. B 3aBUCUMMOCTM OT CTPYKTYPH apujibHas TIpyIna
MOXeT OHITH MOHOPAaOMKaJIbLHOM (To eCcThb OOHOBAJIEHTHOM) VI
OIVpaarMKalJlbHOM (To eCThb OIIMCaHHOM B HacTOAIEM OOKYMEHTE
ApPUIIEHOBOM TPYIIINIONM, KOoTOopasa ABJLIeTCsa OBYXBaJIEHTHOM) .

[0053] TepMMH «apWJIeH» WIN «KIeTepOoapMlieH», KaK MCIOJb3yeTCsd
B HaACTOAMEM IOOKYMEHTe, caM 1o cebe MIM KakK 4YacThb OPpyTroro TepMMHa
opencraBJgeT coOoM apuibHHE WIM T'eTepoapMJIbHEE OQparMeHT, TPYIIy
WV 3aMeCTUTeJIb, OIIPeleJIeHHBEE B HaCTOAMEM JOKYyMEHTe, KOTOPHE
0Bpal3yrnT IOBe KOBAJIEHTHEE CBA3M (TO e€CThb ABJAKRTCH IOBYXBaJIEHTHHMI)
B Ipenejiax 0oJiee KPYHNHOTO O¢parMeHTa, KOTOPHM MOXeT HaxXOIOUTLCA B
opTo-—, MeTa- VI napa-kKoHOUIypaumum, VI apoMaTrdeCKUMN
IVpalIuKaJIbHEY bpaTMeHT. IlpUMMeph apuJieHOB BKJIUYAKT, HO DTUM He
orpaHn4YMBanTCa, GeHmn-1,2-eH, deHun-1,3-eH u deHun—1,4-eH, Kakx

[IOKasaHo CJeOVIIUMU CTPYKTYPaMH :

. I

[0054] TepMmMH <«apwJjaJIKMI», KaK MCIOJb3YeTCd B HaCTOAMEM
OOKYMEHTe, Oo3HadvaeT 3aMecTUTellb, bparMeHT WIM TPYINOIY, roe
APUJILHEM (QpaTMeHT CBS3aH C aJKWJILHOM TPYIINOoM, TO eCThb -—aJIKWUJI-
apwuii, TIOe aJIKWJIbHBEE W apPWIbHHE TPYINNE ABJAKRTCH TakKuMM, Kak
OIIMCAaHO BHIIE, HaIlpuMep, —-CH:>—-CeHs, —CH2CH (CHs) —CsHs MJIIN -
CH (CH2CH2CHz) —CH2>-CsHs. Korma apwuiaJIKUJI MCIOJB3YEeTCHd B KadecTBe
Tpynne Mapkyla (TO eCTh 3aMeCTUTEISA), aJIKMJbHas 4YacTh apuialikuia
npucoenuHaeTcsa K QopmyJie MapKyma, C KOTOPOM OH CBfA3aH uepe3 sp?

YIJIEPOO aJIKMJIBHOWM TPYIIIH.
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[0055] TepMMH <«aJIKMJIapWI», KakK MCIOJbB3YEeTCHd B HaCTOAIEM
OOKYMEHTE, O3HauvaeT 3aMeCTUTeb, bparMeHT WIM TPYIIILY, roe
AJIKMUIILHEM QpaTMeHT CBS3aH C apujibHOM TPYIIoM, TO eCTb -—apuii-
aJIkijl, T'Ooe apuibHasg W aJIKkMJbHadg TPYINE  ABJIARTCA TakuMu, Kak
OIMCAaHO  BHIIE, Halpumep, -CeHs-CHs wmam —-CeHs—CH2CH (CHs3) . Korma
aJIKMJIlapmil MCIOJIB3yeTCsa B KadeCcTBe TIpyldne Mapkyma (To ecTb
3aMecTUTels) , APMIILHEIN — QparMeHT  aJIKkujlapuia [IpUcoeOMHIeTCsS K
bopMmyJie Mapkylma, C KOTOPOM OH CBA3aH uUepe3 apoMaTHMUeCKMUM yIJIepon
APUIIBHOTO QparMeHTa.

[0056] «HeobsazaTeJbHO 3aMelleHHBI  aJIKMII», «KHeoBg3aTeJIbHO
3aMeleHHBM AJIKEeHWII», «HeoOda3aTelIbHO 3aMeleHHBM AJIKVMHWII»,

«HeoBOA3aTeJIbHO 3aMelleHHBIM AJIKMUJIaAPUII», «HeoDAa3aTeJIbHO 3aMeleHHHBM

apniiaJiKmII», «KHeoDA3aTeJIbHO 3aMeleHHBMN reTepPpOoOluVrRKII»,
«HeoDAa3aTeJIbHO 3aMelle HHEM apuiI», «HeoOAa3aTeJIbHO 3aMeleHHBN
reTepoapmi», «KHeobA3aTeJIbHO 3aMeleHHBN aJIKRMJIrerepoapmii»,

«HeobOA3aTeJIbHO 3aMeleHHE TeTepoapuialkKuiI» U IIOOOOHEEe TepMMHH
OTHOCATCH K AJIKMJIBHOMY , aJIKEHUJIBHOMY , aJIKMHWJIIbHOMY ,
aJIKMJIapPMIIBHOMY ,  apWJIaJIKMJIIBHOMY, TEeTEPOLUUKIIMUECKOMY, apUIIBHOMY,
TreTepoapuiiIbHOMY, aJIKUJITEeTEpOapMIIbHOMY, I'eTepOoapullalJIKMIEHOMY WJIU
OPYTMM  3aMecTUTelio, O(palMeHTy WM TpYyIle, onpeleJIeHHEIM  WJIU
ONMCAHHHM B HAaCTOAMEeM OOKyMeHTe, TI'Ie aToM(aTOMB) BoOIOopoda DTHUX
3aMeCcTuUTelNsa, oGparMeHTa WM TIpyllda HeoOd3aTeJIbHO 3aMeHeHB OPpYITUM
dparMmeHTOM (pparMeHTaM) MIIN TPYIIoON (TpynnamMm) , I roe
AMLMKIIMYEeCKasd YyIUIepoOoHasd Ilelb, KOoTopasd BKJIKOYaAeT OOMH M3 D3DTUX
3aMecTHuTeJIen, dbparMeHT VI TpYyImny, [IpepHBaeTCHd 3aMeHOoM’
aToMa (aTOMOB) yTUlepola 52TOM Lelr OpYyIuMM ¢parMeHTOM (dparMeHTaMu)
WM TPYIIOH (TpynnaMmmu) .

[0057] Heobsg3aTelbHHNM 3aMecTUTeJIb (3aMecTUTeJIM) , 3SaMeHJMMNA
BOIOPOI (BOIOPOIH ) B JioBOM M3  YKa3aHHHX  BHIIe 3aMecTuTeJiel,

@paPMeHTOB Wi TPYIIl, BRKJIIKOYaeT 3aMeCTHUTeJIM, He3aBMCHMO BHGpaHHHe

U3 TPYIIH, cocTodmer M3 TaJIoreHa, -CN, —-NH>, -0OH, -N (CHs3) 2,
aJikmia, bTopankuia, TreTepoalJikuia, UMKJIOAJIKUIIa,
reTepolMKIIOaJIKMIIa, apuia, TreTepoapuiia, aJIKOKCH, aApUIIOKCH,
AJIKMIITHO, apuIITH1O, aJIKMUJICYJIbOOKCHUIA, apuicyJbporcuna,

AJIKMJICYJIbOOHA U apuMJICyJibOOHAa, WMJIM Te, KOTOPHEe BHOPAHHE U3 TPYIIIH,

cocrodmenm wm3 TrajoreHa, -CN, -NH,, -0OH, -NH(CHz), -N(CHs3):, -
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C(=0)OH (10 ecTbp CO2H), -C(=0)0O-axakuia (To ecTb COs-ajxkwmia), -

C (=0) NHq, -C (=0)NH (anxwui) , -C (=0) N (anxui) 2, -S (=0) 2NH2, -
S (=0) oNH (ankwui) , =S (=0) oN (ajnxwmi) 2, aJKkmia, LMKJIOAJIKMJIIA,
dbTopaskuia, reTepoaJikmia, aJIKkOKCU, dTopaJsIKoKCH, -S-aJIkujla u

S (=0) cankuia.

[0058] OBBIUHO Heo0sg3aTeJIb HEM 3aMeCcCTUTeJIb (3aMecCTUTeNn) ,
3aMeH JoMUi BOIOPOI (BOOOPOIE) B JIoBoM ns3 yKa3aHHBIX BHIIE
3aMecTuTeJier, (parMeHTOB WMJIM TPYIl, HEe3aBMCUMO BHOpaH U3 I'PYIIIH,
cocTodmen us3 ajkmia, LHMKJIOAJIKIMIIA, apuia, TeTepoapuia,
reTepoalndaTUIeCKOTO LMK, TUOPOKCUIIA, aJIKOKCH, apuUJIOKCHU,
1IMaHo, TaJloTeHa, HUTPO, TajioreHaJlkKuia, O(Topalikuia, OQTOPalIKkOKCH U
aMMHO, BKJIOYUaAsg MOHO-, IOM- ¥ TpH3aMelleHHHEe aMMHOTPYIIIE M UX
3amuimeHHEe IIPOM3BOIOHEIE, WMJIM BHOpaH M3 TPYIIOBE, COCTOAmeN u3
rajioreda, -CN, -NH;, -OH, -NH(CHs), -N(CHs)., -CHs, -CH:CHs, -CFj3,
-0OCHs, wm -0OCF;. Of6ruHO J0OOM M3 BHIIeyYKAa3aHHHBX 3aMeCcTUTeJIel,
dparMeHTOBR WM TPYIIN, KOTOPHM HeoOa3aTeJIbHO 3aMelleH IIyTeM 3aMeHEH
OOHOTO WMJIM HECKOJBbKMX CBOMX BOOOPOIOB, MMeeT BOINOPOXI (BOIOPONH),
3aMeHEeHHHM OIHMM WM »OBYMS M3 [OPelleCTBYONMX HeoOdI3aTelIbHBX
3aMecTuTeJIen WM, BoJee TUIIMYHO, OOHVM M3 IIpenmecTBYIVX
HeoOsa3aTesIbHHX 3aMeCcTHUTeJIeN . Heo6sa3aTe b HEM 3aMeCTHUTeJIb Ha

HaCHIIEHHOM ambaTMUueCKOM aToMme yrojieponoa B ALUKJINUECKOMN 2%

LIUKJIMUECKOM KOJILIEeBOM CUCTEeMe IOOINOJIHMUMTEeJILHO BKJIoUaeT OokKco (=0).
ﬂﬂH @eHMHbHOPO MJIn 6—qﬂeHHOPO I'eTepOoapMJIBHOI'O @paPMeHTa
PacIioOJIOXeHuE JIIOOBIX OBYX 3aMecTuTelen, IPUCYTCTBYIIMX B

apoMaTHMUYEeCKOM WM TeTepoapoMaTUUYeCcKoOM KoOJblle, MOXeT OHBTL OPTO
(o), mera (M) wim napa (p) .

[0059] OOBIUHO Heo®ga3aTelIbHEN 3aMeCcTUTe b, 3aMeaonmi
YIJIEPOO B AUUKIMUECKOM YIJIepOOHOM 1LenM, BHOpaH W3 TpPYIIH,
cocrodgmem ms -0-, -C(=0)-, -C(=0)0-, -S-, -S(=0)-, -S(=0)2-, -NH-
, -NHC(=0)-, -C(=0)NH-, S(=0):NH-, -NHS(=0),, -OC(=0)NH- u -
NHC (=0) O-.

[0060] OBOBIUHO JnoBon nus BHIIEYKa3aHHEIX 3aMecTuTeJien,
dpaTMeHTOB MM TPYIN, KOTOPHM HeOoOA3aTeJIbHO 3aMelleH IIyTeM =BaMeHH
OOHOTO WMJM  HECKOJIBKMX  BOIOPOIOB, VMeeT  BOIOPOI (BOOOPOXH) ,

3aMeHeHHEBN OIOHVMM  MJIM IBYMA nus InpenmeCTBYRINX HeoOAa3aTeJIbHBEX
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3aMecTuTeJI e WM, BoJiee TUIIMYHO, OOHUM U3 IpenmnecTRYIIOMIX
HeoOa3aTeJIbHHX 3aMeCcTUTeJIeN.

[0061] IIoHATHO, UTO HeoBd3aTeJILHHM 3aMecCTUTeJIb aJIKMJIIbHBIX
WM  aJIKMJIEHOBHIX 3aMeCTUTeJIs, O¢parMeHTa WM TPYINH MCKIoUaeT
aJIKWJI, u UTo HeoBsa3aTelIbHHM 3aMeCTHUTEJb aJIKEHOBHIX VI
aJIKEHUJIEHOBHX 3aMecTUTEeNA, bparmMeHTa W TPYIIH  MCKJIOYaeT
aJIKeHMJI, Tak Kak TakMue 3aMelleHMs IIpeloCTaBJSoT  (paTlMeHTH,
nonamjammmMe B - OoIpenejleHMe OCHOBHHX (parMeHTOBR, TakKuM ofpa3oMm
3aMemMeHHE UM Heofga3aTeJIbHHEM 3aMecTUTeJIb  aJlkuila WM aJIKUJIeHa,
KpoMe TOTO, MCKJIoYaeT aJIKMJIeH WIM aJIKkeHMJIeH, TaK KakK Takoe
3aMelleHre TIIpeloCTaBJsgeT (QparlMeHTH, I[olalaknmue II00 OolIpelelleHNre
HEHACHIEHHOTO aJIKMJla M HeHaCHIMEeHHOTO aJIKMJIeHa, COOTBETCTBEHHO.

[0062] TepMMH «TeTEepOLUKI» B KOHTEKCTEe HACTOAMEeI'O OMINMCaHu4g
O3HauvaeT kKapOOUMKJI, B KOTOPOM OIMH WJIM HECKOJIbEKO, HO He BCe
aTOMBEl YIJlepoIa ckeJjleTa B KapOOoUMKIMUECKOM KOJILIeBOM CHUCTeMe
He3aBUCKMO 3aMeHeHH Ha TIeTepoaToM, Heobg3aTelJIbHO 3aMeleHHB, Tae
3TO PpaspemeHo, BkJwouag N, O, S, Se, B Si, P, rme 1nBa wiu 0OoJee
reTepoaToMa MOTYT OHTL CMEXHBEIMM II0 OTHOMEeHMID »IPpYyD K IPpYyTry WIn
pa3ngejleHHEMM OIHMM WJIM HEeCKOJIBKMMM aToMaMM YyIJlepoda B OOHOM U
TOM Xe KOJBbIEeBOM cCcHucTeMe, OOBYHO 1-3 aToMaMM. OIOTM TeTepOoaTOME
0BOHUHO BkJIMOUaknT N, O mamu S. T'eTepolMkJI OOBUHO COHEpPXUT B oOmen
CJIOXKHOCTM OT OOHOTO OO HOecCATM TeTepoaTOMOB B I'e€TepOlUKIIMUECKOM
KOJILIIEBOM CUCTeMe IIPpKM YCJOBMM, UTO He BCe aTOMH ckKeJjleTa JioboTo
OOHOTO KOJblla B TEeTEePOLUMKIMUECKOM KOJILIEBOM CcUucTeMe SBJISITCSI
TreTepoaToMaM, roe Kak I reTepoaToM B KoJIblle (KoJIbllax) ,
HeoOa3aTeJIbHO 3BaMelleHHEl, I'Ie STO pal3peleHo, ABJISeTCS He3aBUCKUMO
BHOPAaHHEM M3 TPYIIH, cocTodame¥ m3 O, S u N, IOpM YCJIOBUMU, UTO
Jboe OOHO KOJIBIIO He COIepPXMT OBYyX CcocemHuMx aToMoB O wmiam S.
Korma oOHM  ABJATCHA  HeapoMaTUUeCKUMM, TeTepPOUUKIIE MMEnT IO
MeHbllell Mepe 3 aToMa B CBOeM KOJbLIEeBOM cucTeMe, M KOT'IDa OHU
ABJIAITCA apoMaTUUeCKMMM, TeTepOLMKJIIH MMelT I[10 MeHblel Mepe 5
aToOMOB B cBoen KOJILLIEBOM cucTeMe. TUNIMUHEE TeTepPOUUKIIL
npenjioxeHs Paquette, Leo A.; «Principles of Modern Heterocyclic
Chemistry» (W.A. Benjamin, New York, 1968), B uYacTHOCTM, TJIABH
1, 3, 4, 6, 7 um 9; «The Chemistry of Heterocyclic Compounds, A

series of Monographs» (John Wiley & Sons, Heioo-Mopk, 1950 1. 1o
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HacTodllee BpPeMs), B uyacTHocTM, Toma 13, 14, 16, 19 m 28; u J.
Am. Chem. Soc. 1960, 82:5545-5473, B uwacTHoCcTH, 5566-5573).

[0063] Korma TIeTepOLUKII MCIOJB3YEeTCHd B KadeCTBe I'PYIIH
Mapxkyua (To ecTb 3aMecTuTesd), TeTepPOLUMKII I[IPpUCOeIMHIeTCsa K
bopmysie Mapkyma wuiaM 0OoJiee KpYyIHOMYy OdparMeHTYy, C KOTOPEM OH
CBA3aH Uepes YIUIepoI WM TeTepoaToM TeTepolMKia, I'Ie TaKoe
IpUcoeIMHeHre He IOPUMBOOUT K HecTa®MJIbHOMY MWMJIM He »OOIIyCcKaeTcsd
dopMasIbHOEe COCTOSHME OKMCJIeHUS D2TOoTo YyIJlepola WJIM TI'eTepoaToMa.
TakuM o00pa30oM, TeTepPOLMKJIH B STOM KOHTEKCTe I[IpeldcTaBJISnT cobol
OIOHOBAJIEHTHHE dbparMeHTH, VHOT'Oa  Ha3bBBaeMele TeTepOoLUUKINIIaMA,
KOTOPHE BKJWOUAKT TeTepoapusibl, KOTOPHE MMeT IeTepOoapoMaTUUYeCKYy
KOJIBIIEBYK CUCTEMY, WIM TETEPOLMKIOAJKMIOM, B KOTOPOM KOJbIlEBad
cucTeMa ABJIAETCHS HeapoMaTHMUecKoM, JoOoM M3 KOTOPHEX MOXeT OHTb
KOHIOEHCHMPOBaAH C KapOOUMKJIMUECKMM apuJIoM WIM T'eTepOoapWibHEM
bparMeHTOM M BKJOUawneT ooeHMJI- (To ecTh ©OeH30) KOHIEHCUPOBAaHHBIM
TeTepPOLUUKIIOAJKMIILHEI U TeTepoapuibHEM (parMeHTH, OIpPpU YCJOBUM,
uTo, KoToa reTepoapniibHEM bparMeHT KOHIEHCUPOBaH C
TeTepPOLUMKIIOAJIKUIIBHEIM MJIM KapOOUUKIMUeCKMM (parMeHTOM (TO eCcThb
KOoT'Ia TeTepolMKIMUYeCKas YacTb KOHIOEHCHMPOBAHHOM KOJBIEBOM CHUCTEME
ABJIAETCH OOHOBAJIEHTHOM) , oBpa3oBaBllascsH B pesyJjbTaTe
KOHIOEeHCHUpOBaHHasAa KOJIblleBad cucTeMa KJIaCCUPMUIMpyeTCA Kak
TeTepoapmi, U, KOoT'Ia TeTepOolUKJIOaNKMIILHHY (parMeHT KOHIeHCHPOBAaH
C kKapOOoUMKJIMUECKMM O¢parMeHTOM (TO eCTh KoI'da KapOOolUMKJIMUEeCKas
JacThb KOHIEeHCUPOBAHHOM KOJILLIEeBOM CUCTEMEL ABJIAETCSA
OIOHOBAJIEHTHOM) , oBpa30oBaBmasCsH KOHIOEeHCHpPOBaHHAasA KOJIblleBad
cucTeMa KJIacCUPUUUPYEeTCHS KaK I'eTepPOLMKJIOAJIKMII.

[0064] OBBIUHO TeTEPOUUKIIOAJIKII npencTapjigeT cobom
UMKJIOAJKMIIbHEE TPYIINY, OparMeHT WJIM 3aMecTUTelb, e 1, 2 nian 3
aToMa YyIoJepola ULUMKJIOAJKMJIILHOM 1enlM 3aMeHeHB Ha I'eTepoaToM,
BHOPAHHHM M3 TPYIINE, COCTOAmMeM M3 as3oTa, KHUCJIopoda ¥ CepH, U
opencTaBJaginT coboy Cz:—Cip TeTepOolMKIIOAaJKMII, O0oJjiee TuUMUHO, Cs5-Cio
TeTepOUMKIIOAJIKNII, B  KOTOPOM HMWXHMM MHIEKC YyKasbBaeT ofmee
KOJIMUEeCTBO aTOMOB CKeJleTa (BKJKOUYad aTOMH YIJIEpOla M I'eTepOaTOMH)
B KOJIL1LIEBOM cucTeMe reTepolUMKIIOaJKuiIa . HeorpaHnuuBawmme
TeTepPOUUKIIOAJIKMUIIEL MOTYyT comepxartk 0-2 aroma N, 0-2 atomMa O wim

0-1 aToMa S WIM HEKOTOPpYI MX KoMOMHALMIO, IIPpUM YCJIOBUM, UTO IIO
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MeHBIIE Mepe OOMH U3 YKa3aHHHX TeTepoaTOMOB IPUCYTCTBYET B
UUKJIMIECKOM KOJIBLIEBOM CHCTeMe U MOXeT OBTb 3aMelleH OOHUM WU
IByMsa oOkco (=0) o¢parMeHTaMM, Kak B [OUPPOJIMOMH-2-OHe. BoJee
TUIINYHO, TeTepOLUMKIIOAJKMIIE BKJIOUAKT IUPPOIMAOMHWII, IUIEePUIVNHWII,
MOPOOJIMHMIT M HIUIIePa3UHUII.

[0065] T'eTepoapmyiel OOHUHO COIepXaT OT OHHOTO OO UYeTHpeXxX
TeTepoaTOMOB B KOJIbllE (KoJbLIaX) TreTepoapmuiibHOM KOJILLIeBOM
CUCTEeMEl, IIpM YCJOBUM, UYTO He BCe aTOMH cCcKeJieTa JodoM OIHOM
KOJIBIIEBOM CUCTEME B TeTepoapuie ABJIAITCH TeTepoaToOMaMu,
HeoOsA3aTeJIbHO 3aMelleHHEMM TaM, I'Ie DTO pa3pelleHo, u umenT 0-3
aromMa N, 1-3 aromMa N mjgm 0-3 artomMa N ¢ 0-1 aromMom O wmim 0-1
aToMOM S, TIIpU YCJOBUM, UYUTO TIMPUCYTCTBYET II0 MeHbIleM Mepe OIOUH
TeTepoaToM. I'eTepoapusl MOXeT OHTL MOHOUMKIMUECKUM, OUIUKINUECKUM
WM TOJMUUMKINYEeCKMM. MOHOUMKIIMUECKME TeTepoapMsiEl BRJILUAT Cs5-Coy
TeTepoapmis, OOBUHO Cs5-Ciz MM Cs5-Cs T'eTepoapWJibl, B KOTOPHX HIWKHUM
MHIEKC YKas3HBaeT of0mee KOJMUECTBO aTOMOB CKeJjleTa (BKJIKOUYAS €TI0
aTOMBEl YyITUlepoda U TeTepoaTOMH) apoMaTUUecKOM KOJIbLIEBOM CHUCTEeME
TeTepoapuia. Bojiee  THIMUYHEM TeTepOoapwuiioM  fABJISEeTCA  apWUJIbHBEI
bparMeHT, THe OOMH 1, 2 wWIM 3 aTOMOB YyIUIepola apoMaTUdeCKOI'O
KOJIblla (KoJiel) MCXOOHOTO APUIILHOTO bparmeHTa 3aMeHEHE]
TeTepoaToOMOM, HeoOA3aTeJIbHO  3aMelleHHEBM, IIe BTO paspelleHo,
BrJiouasg N, O m S, OpM YCJIOBMM, UTO He BCe aTOMH CKeJjleTa KaKoM-—
IO OOHOM apoMaTHMUEeCKOM KOJLIEBOM CUCTEeMH B apuJbHOM OQpaTMeHTe
3aMeHeHH TeTepoaToMaMy U, KaK TIIPaBUJIO, 3aMeHeHH KucJjopomom (—-0-
), cepom (-S-), aszsoroMm (= N-) mam -NR-, Tme R nOpezncrarjisgeT cobom
-H, B3zamuTHY®L TPYOIOy WIM aJKWI, apwuil, WIXM I»OpelIcTaBJgeT cobou
a30T, 3BaMeMeHHEM JIPpYyTMM OpTaHMYecKuM OGpaTrMeHTOM TakuMm obpas3oM,
KOTOPHM coxXpaHdaeT IUKJIUUECKYIO CONpPSXEHHY CuUcTeMy, TIe
TeTepoaTOM as30Ta, CepH WIM KUCJIOpoda YYacTBYeT B COIPSXEHHOM
cucTeMe JMOO TOCPEeACTBOM MIM-CBA3M C COCEIOHMM aTOMOM B KOJILIEeBOM
cucTeMe, JMOO Uepe3s HEeNONeJIEHHYK IIapy 2JeKTPOHOR Ha I'eTepoaToMe.

[0066] B OIpyTuUx acrexkTax TeTepoapui ABJIAETCHA
MOHOLMKJIMUECKMM ¥ OOHUHO TIpencTaBJsgeT cCcoBoM TeTepoapui C 5-
YJIEHHOV WJIM 6-4JIEHHOM TeTepoapoMaTUMUeCKOM KOJIBLEeBOM CHUCTeMOoM. 5-
UJIEHHHM TeTepoapull npeIcTaBJIgeT cobon MOHOLUMKJIMUYE CKUN Cs

rerTepoapui, CO,H@p?KaHlMIZ or 1 mo 4 aToMOB yIJiepomna "M HeoOXoOuMoe
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KOJIMYECTBO TeTepOoaTOMOB B CBOEM TeTepoapoMaTUUeCKOM KOJIbIEBOM
CHUCTeMe. 6-UJIeHHBEM TeTepoapwusl IpencTaBsigeT coboi MOHOUUKJINYECKUNA
Ce TeTepoapwmyi, comepxammy oT 1 no 5 aToOMOB yIvlepolla M HeoOXOoOMMoe
KOJIMYEeCTBO TeTepoaTOMOB B CBOEM TeTepoapoMaTUYeCKOM KOJIbLEeBOM
cucTeMe. I'eTepoapwuJiel, KOTOPHE ABJAITCS S5-UJIeHHHMM, MUMET UeTHpPe,
TPM, OBa WJIM OIOMH apOMATHUUECKUN TeTepoaToM(reTepoaToMOB), U
TeTepoapuiibl, KOTOPHE MABJILOTCAI 6-WJeHHBMM, BKJIIOUAT TIeTepOoapuiiH,
VMeIe yeTHpe, TPM, oBa NI OIMH apoMaTudeCKUN
TeTepoaToM (TeTepoaToMOB) . Cs TeTepoapwuibtl NPEeOCTaBJIglT  CcoOol
OIHOBAaJIEHTHHE (parMeHTH, o0pas3oBaHHHE B pesyibTaTe yIOaJleHnS
aroMa BoIOopoma Y apoMaTMYecKOoTO YyIUlepolla MWMJIM BJIeKTpOoHa Y
apoMaTMYeckoTo TeTepoaToMa, Tge STO  BO3MOXHO, B  UCXOIOHOM
TeTepPOLUKIIMUECKOM COeOMHEeHMM, BKJoYad OIMPPoJ, o¢ypaH, THuodeH,
oKCaszoJI, M30KCAa30J, TMAa30JI, U30TUASZOJI, UMMUIIA30JI, mMpasoJl,

TPMA30JI U TeTpas30oJl. llpuMeph Cs TeTepoapuioB, KOTOPHE gBJIAOTCS 6-—

YJIEHHEBEIMV , InpencTaBJIART cobom OIOHOBAJIEHTHEIE @paPMeHTH,
O@paBOBaHHHe B pe3syjisTaTe YOaJIeHUA aToMa BoOIOopOoIoIa Y
apoMaTrn4YeCKOoIo yoJjieponoa 12N SJIEKTPOHAa Y apoMaTrn4YeCKOoIo
rerTepoaTomMa, roe STO PaspenmeHo, B CJIe IyIIrX MCXOIOHEIX

TEeTEePOLUKIINUECKUX COeIMHEeHUAX: IUPUIMH, OUPUIOa3VH, OIUPUMUAOUH U
TpUasUH.

[0067] «b5-ujleHHHI a30TCOoOepXallul TeTepoapui», «D5-UJIeHHH
A30THHM TeTepoapui» ¥ I[HOoOOoOHHE TepMMHE OTHOCATCHA K S5-uJjleHHOMY
TeTepoapoMaTUUYeCKOMy OGparMeHTy, comepXalleMy 10 MeHbIel Mepe OIUH
aToM asoTa B cBoOen apoMaTHUueCKou KOJIBLIEBOM cucTeMme, u
OpencTaBJIAT COOOM  MOHOLMKIIMUECKMY  TeTepoapusl MIM  SABJISITCH
KOHIOEHCUPOBAHHEMU C apuJoM WIM JPYyTOoM TeTepoapMJIbHOM KOJILIEeBM
CUCTEeMOM M MOTYT COOepXaTh OIMH MJIM HEeCKOJbKO IPYIMX He3aBUCUMO
BHIOPAHHEX I'eTepoaTOMOB, Takux kKak N, O wmmum S. I[IpuMepH 5—-UJIEHHEX
A30THHX TeTepoapMJIOB BKJIOYAKT  THa30J, MMM IOa30J, OKCasoJl Wu
TpMUas0JI, " OOHUHO MNPeACTaBJART Cco00M THMas0JI WUIM OKCcasz3oJ, O0oJee
TUIVNYHO, THAa30JI.

[0068] «T'eTepoapmIaJIKAII», KakK MCIOJIb3yeTcsS B HacCToOAIeM
OOKYMEHTE, O3HauaeT 3BaMeCTUTENb, bparMeHT WM @ TpPYNIYy, TIe
TeTepoapujibHasa Tpyllla CceBA3aHa C aJKWJIBHOM TpPyNnloM, TOo eCcTb -

aJIRMJI—-rerepoapiji, TI'one aJIKMIJIBHBEIE WM T'eTepPOapPMJIBHEIE T'PYIIIIEI ABJIAKRTCA
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TaKMUMM, Kak OIIMCaHO  BHIIEe. Korma apuialkuWJ  UCIOJB3YEeTCHa B
KauecTBe Tpynne  MapKyma (To ecThb 3aMecTuTeNnd) , AJIKMIIb HEI
dparMeHT apuiaJikiia OprcoelIMHAeTCcda K dopMyJie Mapkyma, C KOTOpPOU
OH CBfA3aH uUepes sp’ yIJiepol aJIKMJILHOM I'PYIIIH.

[0069] KAJIKMJIT e Tepoapuin, KakK MCIOJIbL3yeTCcs B HacCToAleM
OOKYMEHTe, O3HauvaeT 3aMeCTUTeb, dparMeHT WIM TpPYINIY, roe
TeTepoapmulibHasag TpYyIla CcBsS3aHa ¢  aJKMIJILHOM TPYIIIoi, TO eCcTb
TreTepoapuii-aJiIkuil, T'Ie TeTepoapujibHEHE M aJIKUJILHBEE TPYIINE SBJISIOTCS
TaKMMM, KakK ONMCaHO Bremme. Korga TreTepoapMlalIKMII MCIOJb3YeTCHdS B
KauecTBe Tpyonu Mapkyma (To eCcTb 3aMecTUTeJis), IeTepOoapMuJibHBIM
bparMeHT TeTepoapuiialikuila I[IpMCcoeIMHAeTCd K ¢opmyJsie Mapkyma, C
KOTOPOM OH CBA3aH uepe3 sp? yIUlepod WIM TeTepoaToM aJIKUJILHOTO
bparmMeHTa.

[0070] «O-cBgasaHHHM OparMeHT», «O-CBA3aHHHENM 3aMeCcTUTeJIbL» U
nono®HEEe  TEepPMUHE, Kak MCHOJIbL3yeTCcHA B HacToAmeM IJOKYMeHTe,
OTHOCATCSA K Tpylle WIM 3aMecTUTEeJn, KOTOPHM OIpMCcOoeIMHEeH K
bparMeHTy  HENOCPEeIOCTBEHHO UYepes3 aToM KMCJIOopOoHa  TIPYIIH MU
3aMeCTUTEIA. O-cesa3aHHasda Tpymmna  MOXeT OBITE OOHOBAJIEHTHOM,
BKJIOUAAd TpPYIINE, Takue Kak -0H, auetokcu (To ecTtb -0C(=0)CHz),
aumjokcu (Tro ectr -0C(=0)R%*, r1rme R®* nmnpencrasjgeT cobom -—H,
HeoO4ga3aTeJIbHO 3aMelleHHBIN aJIKII, HeoOdga3aTeJIbHO 3aMelleHHHBIN
LUMKJIOAJIKIAI, HeoOa3aTeJIbHO 3aMeleHHH  aJIKeHWJI, HeoB43aTeJIbHO
3aMeleHHb aJIKMHMII, HeoOsa3aTeJIbHO BaMeleHHHM apuil, Heob0s3aTeJIbHO
3aMeleHHE T'eTepoapu)l MWIM HeoBsa3aTeJIbHO 3aMelleHHBEM TI'eTepPOLUKII)
u, KpoMe  TOTO, BKJIIOUAET OIHOBAJIEHTHHE  TPYIIIH, TakmMe  Kak
aJIKMJIOKCHK, HeoOd3aTeJIbHO 3aMelleHHHE, Toe aJKMJILHHN  parMeHT
ABJISETCA HACHIEHHEM MWJIM HeHAaCHIIeHHBM, U »IpyIMe IIPpOoCTHe SOUpPH,
BKJIOUAS apPUIIOKCHU (apnn-0-) , beHOKCHU (Ph-0-), TeTepoapnuiIOKCHU
(reTepoapmii—-0—-), HeoOa3aTeJIbHO 3aMeleHHHe, M CUIMIOKCHU, (TO eCcTb
R3810-, 1©Trme kaxOoell R He3aBUCHMMO OpelcTaBJjigeT cobo¥ aJKUJI WK
apuii, Heo®g3aTeJIbHO 3aMeleHHHl), U -0RFR, 1pme RFR mpemncrTaBgeT
coboM BamlMTHY TPYIINYy, olIpelellIeHHY BhINe, WiIM O-CBA3aHHaAd TpyIna
MOXeT OHTHL IOBYXBAJIEHTHOM, TO ecTb =0 mam -X-(CHz)n-Y-, Tme X m Y
He3aBUCKMO IIpPencTaBJsaonT cobor S m O, M n obosHauvaeT oT 2 mo 3,
0 obpasoBaHUA CIMPO KOJBLIEBOM CHUCTEMH C YIJIEPOIOM, K KOTOPOMY

npucoenvHeHsl X M Y. OOUHO O-CBA3AHHEM 3aMeCTUTeJlb IpelcTaBJigeT
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coboM OIHOBAJIEHTHHM (QparMeHT, BHOPAaHHHM M3 TPYIIH, COCTOAmeN U3
-0H, -0C(=0)CHs, -0C(=0)R3, Ci1-Cs HaCBHIIEHHOTO AaJIKMWJIOBOTO »5dupa u
C3—-Cs HeHaCHImEeHHOTO »0upa, roe R® 1nOpezncrasjsgeT cobom  Ci-Ce
HaCHIMEHHB aJkujl mian C3—-Cs HEeHACHMEeHHHM aJKuJI uian C:—Cs aJIKeHWJI,
WM BHOpaH M3 D2TOV TPYINH, 3a WckIoueHmeM -0H. [IpyTrue TUIIMUHBE
O-cBA3aHHHEE 3aMeCcTUTeJIN npencTaBJIeHE B onpelneJyleHnAX oA
kKapbamaTa, 20upa M kKapboHaTa, OMMCAHHEIX B HaCTOANEM IOKYMEHTEe.

[0071] TepMmmMH «IaJIoOTeH», MCIOJbL3YEMEI B IaHHOM OIMCAaHUM,
o3HauvaeT dTOp, XJOop, OpoM MIM Momo M OOBUHO IIpedcTaBJigeT codon -F
i —-Cl.

[0072] TepMyH «3alMTHasAa TpyIina», Kak MCIIOJILE3YyeTCs B
HacTodAmeM OOKyMeHTe, oO3HauvaeT §(¢parMeHT, KOTOPHM IIpeIoTBpamaeT
WM YMeHbllaeT CIHOCOOHOCTL aToMa WM O(OYHKIMOHAJLHOM TPYINHE, C
KOTOpOM OH CB43aH, Y4acCTBOBAThH B  HeXeJlaTeJIbHEIX pPeaKUIMAaX.
TUNIMUHEE 3SalMTHBEE TPYIINOE OJI9 aTOMOB WM (QYHKUMOHAJBHHX TPYIII
npuBeleHEl B 0030pe Greene (1999), «Protective groups 1in organic
synthesis, 3@ ed.», Wiley Interscience. 3SamMTHHE TPYINIE IJg
IeTepoaToOMOB, TakKue Kak KMCJIOPOH, cepa n asor, VHOT'oa
WCIIOJIE3YITCHA OJIA MMHMMMBalUMM WM [IPeldOoTBpPalleHrd HexXeJlaTeJlbHBX
peakuuy C  BJIEeKTPOOMJIIEHEIMM COEeNMHEHU MM . B mpyrux ciydaax
3alMTHasg Tpylla MCIOJb3yeTcd IOJIA YMEeHBIIeHUS WM YyCTpaHeHUd
HYKJIEOOMJILHOCTM  M/WMJIM  OCHOBHOCTM  He3alMIEeHHOTO TreTepoaToMa .
HeorpaHnumMBawmmMe IOIPMUMEPHE 3BallMIIeHHOT'O KUMCJOopoda IIpMBEOEeHH B BUIE
-ORFR, 1mme RFR mpemcraBygeT coBo¥ BalMTHYWD TPYINY OIS TUIPOKCUIIA,
Toe TUAOPOKCUJI OOBUHO 3alMieH B BuOe 5»0upa (HanopuMmep, alleTaTa,
IponMoHaTa wuian ©OeHzo0aTa) . pyTMe 3alllMTHBEE TPYININE OJI9 I'MOPOKCHIIAa
He BJMAKT Ha HYKIEOPMIJIBHOCTE METAJJIOCOPTaHUUEeCKUX pPeal'eHTOB WM
IPYTMX BHCOKOOCHOBHEIX pPe€eareHTOB, I'Ie TI'MIPOKCUI OOBUYHO 3aluleH B
BMIEe TIPOCTOTO 30Mpa, BKJIOUAS aJIKMIOBHE WMIM T'eTepOLMKIIOaJIKUIIOBHE
[IPOCTEE 30MPH (HAOpMMep, MeTUJIOBHE WM TeTpalMIpOolMpaHMIIOBEE
I[IPOCTEIE 3QUPHL) , AJIKOKCHME TUJIOBEIE [IPOCTEIE 3QUPEH (HanmpuMep,
MEeTOKCHUME THUOBHE VI DTOKCHME TUJIOBHE 2QUPEHL) , HeoBg3aTeJIbHO
3aMelleHHEIe APUIIOBEIE 2QUPEL u CUJINJIOBHE 5QUPEHL (HanpuMep,
TPUMe TUIJICUIINIL (TMS) , TP TUIICUIINII (TES), TpeT—
Oy TUIONY e HUIJICUIIUMIIO BN (TBDPS) , TpeT-0y TUJIOVMe TUJICUJIMIIOBHI

(TBS/TBDMS), TPUMBONPOIMUICUIIMIIOBEI (TIPS) u [2- (TpuUMeTHUIICUIINII)
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STOKCHU | METUJICUIIMJIOBHM (SEM) ). BamMTHHEe TPYNNH OJS a30Ta BKJIOYAT
TPYINH OJS IEePBUYHBIX MJIM BTOPMUHHX aMMHOB, TakKMe Kak B —-NHRFR wmim
-N (RFR)>—, Tme 10 MeHbBIENW Mepe OIOMH U3 RFR npencrarBjgeT coboun
3alMTHY TpPYINy J4 aToMa a30Ta, wWwin o06a RFR BMecTe o00pasyroT
3alUTHYD TPYIIY .

[0073] BammuTHaA Tpynna npencraBJgeT coBo¥  MHOOXONAMYIO
3alnTy, KoTma OHa crnocobHa npenoTBpamaTh VI nz3beraTob
HexeJlaTeJIbHBIX MTOOOUHRX peakuum W IpexmeBpeMeHHY  I[IOTepio
3alMUTHOM TPYIIIE B YCJIOBUAX peakuuu, HeoBXOoOVMOM oJjsa
OCYIECTBJIEHUSA XeJIaeMOT'0 XVMMMUeCKOTO IIpeBpalleHMsa B IOPYI'OM MecTe
MOJIEKYJIE, U B IIpollecce OUMCTKM BHOBL 0OOpa30BaHHOW MOJIEKYJIH,
KOT'Ia DTO XeJlaTeJIbHO, UM MOXeT OBTb YyIaljleHa B YCJIOBUAX, KOTOPHE
He OKa3EBAaKnT OTPULIATEJILHOTO BIMAHUA Ha CTPYKTYPY W
CTepeoXMMMUECKYID LeJIOCTHOCTL STOM BHOBL 00pa30BaHHOM MOJIEKYJIE. B
KauecTBe IIpKMepa, a He OoTI'paHMUeHMs, IIOOXOOAMAas 3alllMTHadg TpyIla
MOXeT BKJIOUATL TPYIINIH, paHee ONMCAaHHBE IJIS 3allUTH QYHKIIMOHAJILHHX
Tpymln. B HEeKOTOPHX acleKTax IIOOXOOAmAaA 3alMMTHad TIpylna OOBUYHO
opencraBJgeT coboM 3BamuUTHYD TPYIONy, MWCIOJb3yeMyln B pPeaKuMax
KOHIeHCaluuy MNeNTHUIOBR. HanpuMmep, HOOOXOOANEN 3alMTHOM TPYIION OJg
aszsorTa ABJISETCH  KUCJOTHO-UYBCTBUTEJIEHasa kKapbaMaTHad 3alyTHAaA
rpynna, Takasa kak BOC.

[0074] TepMMH <«CJIOXHHY 520MpP», Kak MCIOJbL3yeTCd B HaCTOdleM
IOOKYMEeHTe, O3HauvaeT 3aMecTuTelJlb, (parMeHT WM TpPyIny, KOTOPHe
comepxatT CTPYKTYPY -C(=0) -0- (To ecThb CJIOXKHOBOUPHYIO
OYHKIUMOHAJIbHYID TPYIIY), B KOTOPOM aToM yIJjlepola B CTPYKTYpe He
CBA3aH HaOpaMykln C IPYTMM TI'eTepOaTOMOM WM HelNOCPeICTBEeHHO CBSA3aH C
-H wmim #gpyrMM aTOMOM yIJIepoOa OopIl'aHUUecKoTro (QparlMeHTa, a
MOHOBAJIEHTHHI aTOM KMCJOopoHa IIPUCOeOMHEeH K TOMy Xe OplaHMUeCKOMY
bparMeHTy C oOpa30BaHMEM JlaKTOHa WJIM OPYyTI'OoTO OpPIaHM4YeCKOT'O
bparMeHTa. OBBIUHO  CJIOXHEIE  20UMPH  BKJIOYAKT MWMJIM  COCTOAT U3
OpTraHMUeckKux O(QparMeHTOB, coIepxamux 1-50 aToMoB yTIJiepoma, OOBYHO
1-20 aTomMoBR yTulepona wiM, ©OoJiee TUIMYHO, 1-8 aToMOB YyIJIepola U
n3 0-10 He3aBMCHMMO BHOpPaHHEX I'eTepoaToOMOB (HanpuMmep, O, S, N, P,
Si, HOo oBmuHO O, S m N), obwuHOo 0-2, THOe opTraHMUeckMe O(QpaTlMeHTH
CBABaHE U4yepe3 CTPYKTYpy -C(0O)-0- (TO eCTb uUepe3 CJOXHODPUPHYII

OYHKUMOHAJIBEHYD TPYIY) . Korma CJOXHBEM 20Up ABJISeTCSd BaMeCcTHUTeJIeM
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uiIM BapuabeJIbHOM TPYINOM CTPYKTYPH Mapkyma, STOT 3aMeCTUTEeJb
CBA3aH Cco CTPYKTYPOMU yepes aToM OIOHOBAJIEHTHOTO KM1cJjopona
CIIOXHOBOUPHOM O(QYHKIMOHAJILHOM TPYIIE. B »TUX Clydadx OpTraHUMUeCKUMN
dparMeHT, IMOPUCOEOMHEHHHM K KapOOHMIIBHOMY YIUIEPOOY CJIOXHOBOUPHOM
OYHKUMOHAJILHOM TPYIIIHE, BRJUaAET JHoOyln U3 OpTraHMUecKUX TPYII,
OIIMCAHHEIX B HacTodlleM »IOOKYMeHTe, Hallpumep, C1—-C20  aJKMUJILHEE
dparMeHTH, C2—C2o0 AJIKEeHUJIL HEIE bparMeHTH, C2—C2o0 AJIKMHWUJIIb HEIE
bparMeHTH, Ce—C24 apUIILHEIE (QpPaI'MeHTEH, Cs5—Cos TeEeTEepOLMKJIIE WU
3aMelleHHEe IIPOM3BOOHHE JIIOOOTO M3 HUX, HaAIPUMEpP, coIepxammue 1, 2,
3, 4 wuam OoJlee BaMecTUTeJIeM, I'Ie KaxIul 3aMecTHUTelJlb SBJISeTCH
HEe3aBUCHUMO BHOPaHHBM. TUIMUHEE CJOXHEE 50MPH BKIIOUAKT B KauecTBe
npuMepa, HO He OT'paHMUeHMd, alleTaT, IIpoNMoHAT, MWM3O0IpOoIMoHaT,
n3obyTupaT, OyTHpaT, BajepaT, HM30BaJepaT, KamnpoaT, M30KamipoarT,
rekcaHoar, rernTaHoar, OoKTaHoar, beHUIIalleTaTHEE SQUPH I
BeH30aTHHE 20UPH, WIM UMET CTPpykKTypy -0C(=0)R2*, rme R* Takoi,
Kak olIpenejieHO IJIAd auuJokcu O-CBA3aHHOTO 3aMeCTUTelsi, ¥ OOBUHO
ABJIAITCA BHOPaAHHEMM M3  TPYIIIH, cocToAmer M3 MeTuiIa, SBTUuia,

oponmia, W3oNponuia, 3-MeTWINpol-l-mia, 3, 3-OIUMMeTUIINIpOoNn-1-ujia u

BUVHIMJIIA . CJIO?KHOS@MPHBIG IaMeCTHTeJIN, OIIMMCaHHEIE B HacCTodleM
JOKRYMEeHTe, ABJIAKTCHA InprmMepaM1 OIODHOBAJIEeHTHEIX O—-CB43aHHHEX
3aMecTHUTeJIeNn.

[0075] TepmuH «B0UP», Kak MCIIOJIL3YyeTC s B HacToAleM

IOOKYMEHTe, O3HauaeT opTraHnueCKUM bparMmeHT, TPYIITY WU
3aMeCcTUTeJIb, KOTOpHe conepxaT 1, 2, 3, 4 wmiam ©Oojee -0- (TO eCTb
OKCH) bparMeHTOR, KOTOpPHIE He CBA3aHH C KapOOHMUIILHEM

bparMeHTOM (QparMeHTaMi) , OBOBIUHO 1 wm 2, I'oe HMKaKMe IOBa
dparMeHTa -0O- He HABJAKRTCHA HEINOCPEeICTBEHHO CMEeXHBEMM (TO €CTb
HEIOCPEIOCTBEHHO CBS3aHHBMM) JOpyD' C IOpyroM. OOBUYUHO CTPYKTypa
opocToro 2¢0upa obpasoBaHa WM COCTOUT U3 popMyJiH —O-opTaHuueCKUM
bparMeHT, T'IOe OpTaHMUEeCKUM QparMeHT HABJISeTCHS TaKMM, KakK OIIMCAaHO
oJis OpPTaHNUYEeCKOTO bparMeHTa, CBA3AHHOTO co CJIOXHOBOUPHOM
OYHKIMOHAJILHOM TpyIno. BoJjiee THUOMYUHO, SOMPHHM O(parMeHT, TIpyIla
WM 3aMecTUTeJIb UMelT ¢opMyJsly -—-0O-opTaHMUeCcKUM ¢parMeHT, TOe
opraHMYeCcKUM @QpaTrMeHT SABJSAEeTCA TakuM, KaK OIIMCaHO B HacTo4dmeM
IOOKYMEeHTe mOJId HeoO43aTeJIbHO 3aMemeHHOV aJIKMJILHOM TpylnuH. Korma B

KauecTBe TPYINE Mapkylla MUCIOJIbL3YyeTCs IIPOoCcToM oup (TO ecCcThb
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S0UPHEIL 3aMeCTUTEJIL), KUCJIOPOL MNpOoCToM 20MPHOM (QYyHKIMOHAJLHOM
TPYNIH TIPUCOeIMHSAeTCHa K oopMmyJse Mapkyma, C KOTOPOM OH CBSA3aH.
Korma mnpocTol »0Mp MCHOOJB3YyeTCHA B KadeCTBe 3aMeCTUTeJIA B Tpylle
Mapkyma, ee MHOI'Ia O00O03HauvamwT KakK <«aJlKOKCKU» Tpylly, KoTopas
ABRJIAeTCHA HOpuMepoM O-CBA3aHHOTO 3BaMeCTUTeJd. AJIKOKCK BrJmouaeT Ci-—
Cs »OUpHBIE 3aMeCcTUTeJM, TakKMe Kak, B KadecCcTBe I[IpMMepa, HO He
OTpaHMYEeHNrsI, MEeTOKCU, DSTOKCHU, IIPOINOKCH, MIOIPONOKCH, OYTOKCHU U
AJIJIMJIOKCHU .

[0076] TepMmmMH <«aMUO» WJIM <«KapOokKcaMMI», KakK MCIOJb3yeTCcs B
HacTodmeM IOOKYMeHTe, O3HauaeT TpPyINIly, KOoTopasd CONEepXUT CTPYKTYPY
R-C(=0O)N(R)- mium -C(=0)N(R)> (T0 ecThb aMMIHYyK WIM KapOOKCaMUIHY
OYHKUMOHAJIEHYID TPYyNIy, COOTBETCTBEHHO) ©6e3 Kakoro-Judo IpyTroTo
TeTepoaToMa, HEeNOCPeICTBEHHO CBA3aHHOTO C KapOOHWUJILHHM YyITJIEPOIOM
CTPYKTYPH, ¥ THe R, He3aBMCUMO BHOpPaHHHM, IIpelCcTaBJgeT CcoboM
BOOOPOI, B3BallMTHYK TPYHIIYy WIM OpTaHWUeCKM GpaTrMeHT, KakK OIMCaHO
B HaCToAmeM IOOKYMeHTe IJIS OpTraHMUYecKOoTo ¢parMeHTa, CBSA3aHHOTO CO
CJIOXHOBOUPHOM byHKUMOHAJILHOM TPyIIon, u OOBIUHO ABJISAETCH
HeoB0A3aTeJILHO 3aMelleHHOM aJIKMJIBHOM TpyHno. OOBUYHO BOINOPOL WM
OpraHUUeCcKUM ©QparMeHT, He3aBMCMMO BHOpPaHHEM M3 R, CBA3aH C
KapOoKkCcaMMUOHOM MM aMMUMOHOM OQYHKIMOHAJLHOM TPYIIIOoM, OIpUYeM STOT
opraHMuyecKui GpaTrMeHT TakKXe gBJAeTCsa TakuM, KaK OIMCaHO B
HacTodlleM IOOKYMeHTe IJId OplaHMUeCKOI'O ¢parMeHTa, CBA3aHHOTO CO
CJIOXHOBOUPHOM byHKUMOHAJIBLHOM TPYIINON . IIpu CBA3EBAaHUN c
OpraHMUeCKUM O¢parMeHTOM ofOpal30BaHHad CTPYKTypa IIpencTaBlJieHa R-
C(=0)N(R) —opraHnMueckuMm OQparMeHTOM WM OpITaHMUeCKMM O(paTlMeHTOM -
C(=0)N(R):2. Korma ammnO yKaszaH B KaueCTBe IIepeMeHHOM IJIS CTPYKTYPH
Mapxkyma, aMMIOHBIA asorT cBA3aH c 2TON CTPYKTYPOM. s
KapOOKCaMUIHEIX 3aMecTuTesIen KapOOHUIILHEM yIJiepon aMUIOHOM
OYHKUMOHAJIEHOM TPYNNHE CBS3aH CO CTPYKTypol Mapkyma. AMUIOE U
KapBoKCaMMIE OOBUHO noJydanT KOHIOeHCallen TaJIoTeHaHTUIpUIa
KMCJIOTH, TaKoTo KakK XJIOpaHTUMApPUI, C COeIMHeHMeM, COoIoepXalllM
IIepPBUYHHY MJIM BTOPUYHHIM aMMH. AJIETEePHATMBHO MCIOJNB3YITCA pPeakKLUU
aMMIOHOM KOHIOEeHCalUuu, b{ejeleliife M3BECTHEHE B obracTu CHUHTEe3a
IeNTUOOB, KOTOPHE UYacCTO [IPOTeKakT uUepes aKTUBMPOBAHHEI CJIOXHEI
s0up CoenMHEeHUHd, comepXxamero KapBOHOBYK KUCJIOTY . [IprMepEL

O@paBOBaHMH AMVIITHBIX cBAzen C ITOMOIIBIO criocofos NEeNTUIHOMN
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KOHIeHCcaluuM OpelcTaBJIeHH B Benoiton (2006) Chemistry of peptide
synthesis CRC Press, Bodansky «Peptide synthesis: A practical
textbook» (1988) Springer-Verlag; Frinkin, M. et al. «Peptide
Synthesis» Ann. Rev. Biochem. (1974) 43: 419-443. Peal'@HTH,
MCIIOJIb3YEeMEIe IIPpKY TIIOJIydeHUM aKTUEBUMPOBAHHHX KapOOHOBHX KMCJIOT,
npencraBJjeHsl B Han, et al. «Recent development of peptide
coupling agents in organic synthesisy» Tet. (2004) 60: 2447-2476.

[0077] TepMrH «KapbBoHaAT, KaK MCIOJIb3yeTcsaS B HaCTOAIeM
IOOKYMEeHTe, O3HauaeT B3aMecTuTeJlb, OoparMeHT WJIM TPYINYy, KOTOPHe
comepxatT CTPYKTYPY -0-C(=0) -0- (To eCcThb KapOOHaTHYI
OYHKIUMOHAJBbHYIO TPYOmny) . OBLIUHO KapdoHaTHEEe TPYIIIIH, Kak
MCIOJIbL3YeTCcd B HaCTOAMeM OOKyMeHTe, o0pal30BaHH WMJIM COCTOAT U3
opraHMUecKoTo (¢parMeHTa, TIe OoplraHMUYecKMM QparMeHT 4ABJILeTCd
TakMM, KaK OIMCaHO B HacCTofAmleM IOKYMeHTe OJIS OpTlaHMUYeCcKOoTO
bparMeHTa, CBA3AHHOTO C CJOXHOROMPHOM (QYHKUMOHAJLHOM TPYIIION,
CBA3aHHOM uUepe3 CTPpyKTypy -0-C(=0)-0-, HaOpuMep, OpTraHUUeCKUN
dparMenT -0-C(=0)-0-. Korma xapboHaAT UCIOJB3YyeTCd B KaudecCTBe
Tpynnu Mapkyma (TO eCcThb 3aMecTUTesNd), OIMH M3 CBA3aHHBM IPOCTOMN
CBA3bLID  AaTOMOB KMcJopona KapboHaTHOM OYHKIUMOHAJIbHOM TPYIIIH
opucoenuHaeTcsa K o¢opMyJe Mapkyma, C KOTOPOM OH CBA3aH, a IpyTrou
CBA3aH C aToOMOM YyIUlepoa OpITaHMYeCKOoTOo O¢parMeHTa, Kak OIIMCAaHO
paHee IJId OpTaHUMUECKOTO O(parMeHTa, CBSA3aHHOTO CO CJOXHODOMPHOM
OYHKIUMOHAJILHOM  TpymnmoM. B Takux ciydasx KapboHaT  SgBJsgeTcd
npuMepoM O-CBS3aHHOTO BaMeCTUTeJId.

[0078] TepmmH «KapbaMaT» WIM <«KypeTaH», KkKak MCIOJb3YyeTCd B

HacTodmeM IOTOKYyMeHTe, O3HadaeT 3aMeCTUTeJlb, (]_)paI‘MeHT Vi  TpyIIny,

KOTOPEIE comepXaT KapbaMaTHY OYHKUMOHAJIBEHYIO TPYyIny,
npencraBJeHHyn -0-C(=0)N(R2)- wmam -0-C(=0)N(R?)., ™ BKIOUYALT -
OC (=0) NH (HeoOsa3aTeJIBHO 3aMelleHHEN aJIKWII) VIV -
OC (=0) N (HeoDA3aTeJIbHO 3aMelleHHEIN aJIKWII) 2, KOTOpPEEe ABJIAITCSA

TUNIMYHEIMMY ~ KapOaMaTHBEMM 3aMeCTHUTeJIaMM, The R2 1 HeobOd3aTeJIbHO
3aMemeHHE  aJIkMJI  ABJIATCS  He3aBUCUMO  BHOpPaHHBIMU, rone  Ra2,
He3aBUCHMMO  BHOpPaHHEHIM, nopencrarjgeT coBoM  BOIOPOMN, 3aMUTHYIO
TPYNIy WM OpTaHuMYecKuy odparMeHT, T'He OopTaHMUecKud o¢parMeHT
ABJISEeTCH TakuM, Kax ONMCAaHO B HacToAmeM  IOOKYMeHTe 0Jis

OpPTaHUYeCcKOTO bparmenTa, CBABaHHOTO co CJIOXHO3bUPHOM
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OYHKIMOHAJIEHOM TpPYyIIoNn, u OBOBUYHO npelcTaBJIgeT cobom
Heo®a3aTeJIbHO  3aMeleHHHBM  aJIKMJI. O6ruHO  kKap®aMaTHHE  TPYIIIH,
MCIIOJIb3YEeMEIe B HaCTOAMEeM OOKyMeHTe, o0pa30BaHH WMJIM COCTOAT U3
OpraHn4YecKoTo OQparMeHTa, He3aBUCKMO  BHOpaHHOTO M3 R?, roe
opraHMueckum odparMeHT 4ABJSEeTCSa TakKM, KakK OIMCaHO B HacCTodlleM
OOKYMEHTE 0JIsg OpPTaHU4YeCKOTO dparmeHTa, CBA3aHHOTO co
CJIOXHOROUPHOM (QYHKUMOHAJBLHOM TIPYIIION, CBSI3aHHOM uUepe3 CTPYKTYPY
-0-C(=0)-N(R2)-, B KkOTOpOM oOpaszoBaHHas Tpylla uMeeT (OPMYIIY
OpPTaHMUeCcKOTO bparmMeHTa -0-C (=0)-N(R2) - W OpPTaHMUEeCKOTO
dparMeHnTa -0-C(=0)-N(R2)-. Korma kapbamMaT MCIOJb3YETCHS B KaueCTBe
Tpynnu Mapkyma (To ecTh 3aMecTHUTeJid), CBAB3AHHBM OPOCTHMU CBI3IMU
kucjopon (O-cBSA3aHHBEN) MM as30T (N-cBA3aHHHM) QYHKUMOHAJILHOM
TpynnH kapbamMaTa OpucoenuHageTcsa K dpopmyJsie MapkKyma, C KOTOPOM OH
cBa3aH. CBA3b KapbaMaTHOTO 3BaMeCcTUTeNIa ykKasaHa Jubo gBHO (N- uim

O—CBHSaHHaH), JINBO HEeSBHO B KOHTEKCTEe, K KOTOpPOMY OTHOCHUTCHA STOT

3aMeCTUTe b . O-cBA3aHHLE kapbaMaTH, OIIMCaHHLIe B HaCcTO4leM
OOKYMEeHTe, ABJIAIOTCA IprMepaMmm1 OIHOBAJIEHTHEIX O—-CcBA3aHHEX
3aMecTuTeJIen.

[0079] TepMrMH «aHTUTEJIO», KaK MCIOJIb3yeTcd B HaCTOAIlEM
OOKYMEHTe, MCIOJIb3yeTCAa B CaMOM IMMPOKOM CMBICJIE UM KOHKPETHO
OXBaTHBaeT MHTaKTHEE MOHOKJIOHAJIBHEIE aHTUTeJsa, [IOJIMKJIOHAJIE HEle
aHTHUTeJla, MOHOCIeUMPMUECKMe aHTHUTeJla, IMIOJUCIeludprMuIecKMe aHTUTeJa
(HanpuMep, OuUcCHeUUMOUUHEE aHTUTEeJa) M QparMeHTH aHTUTEJ, KOTOpHe
IPOABJIART XeJlaeMyln OMOJIOTUMUEeCKYK AaKTMBHOCTL, I[IPM YCJOBMM, UTO
bparMeHT aQHTHUTeJIa UMeeT HeoOxoOouMoe KOJIMYECTBO Y4aCTKOB
IPUKPEIJIeHMA OJIA JIeKapCTBEHHOTO JMHKepa. HaTuBHag opMa aHTUTe A
opencTaBJsgeT Ccobo¥ TeTpaMep ¥ COCTOMT M3 OBYX MIOEHTUUYHEIX IIap
neney MMMyHOTJIOOYJIMHa, KaxIasd M3 KOTOPHX WUMeeT OIHY JIeTKyK Ilelb
M OOHY TaXeJYID Lelb. B kaxmolM Hape BapuadeJibHHEe o0JIacTU JIeTKOM U
TaKeJoM lenu (VL u VH) BMecCcTe B IepByKR ouepelb OTBETCTBEHHH 3a
CBA3HBaHMEe C AaHTUTeHOM. BRapuaBelbHEIE HOOMEHH JIeTKOM LeNu U
TOKEJIOM 1LellM COCTOAT M3 KapKacHOM of0JlacTu, I[IpPepHBaeMOM TpeMs
rurepBapradesibHEMA oBJjslacTaMu, TaKxe Has3bBBaeMeMM  «OOJacTAaMH,
onpeleyanlMM KOMIIJIEMEeHTAPHOCTEY» MM «CDR». KoHcTaHTHEEe o0O0JIacTH
MOTYT paclo3HaBaTbCHd MMMYyHHOM CHCTEMOM M B3aMMOLOEMCTBOBATL C Hel

(cMmoTpU, Hamnpumep, Janeway et al., 2001, Immunol. Biology, b5th
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FEd., Garland Publishing, New York). AHTHMTeJO MOXeT OHTbL JIOOOTO
Buma (Hanpmmep, IgG, IgE, IgM, IgD m IgA), KJjacca (HaopuMmep,
IgGl, IgG2, IgG3, IgG4, IgAl m IgA2) wiM nogkjacca. AHTUTEJO
MOXeT OBTBH I[IOJIY4deHO M3 JIOOTo [NOOXOIAlerlo BMIOa. B HeKOTOPHX
BapMaHTax OCYIEeCTBJIEHMSI aHTUTeJIO MMeeT UeJIoOBeueCKoe WJIM MBIIMHOE
IPOUCXOXOEHVe. AHTUTEJIO MOXeT OHThb, HalpuMep, UeJIOBEUEeCKUM,
TYMaHU3UPOBAHHEIM  MJIM  XUMEPHEM. AHTUTEJIO WU ero bparMeHT
aHTHTeJla MNpencTaBJisgeT coOoM TUIIMUHBEMN HaleJIMBalMUi areHT, KOTOPHM
COOTBETCTBYeT MM BKJKUeH B LDC 10O HacToAmeMy M300peTeHMI B BUIE
JMTaHIHOTO 3BEHa M3 aHTuUTela.

[0080] B HEKOTOPHIX aclrekTax AHTUTEJIO CeJIEKTMBHO "
crneunudruueck CBA3BBaAeTCHd C  BIMTOIOM Ha TUIEPHIPOJIMOEePUPYIIOMX
KJIETKax WIM TUIIEPCTUMYJIMPOBAHHEX KIEeTKax MIEKONUTAaKMUX (TO eCcThb
IaToOJIOTUUYECKUX KJIETKax), IJIe 3IUTOIN IIPeMMyleCTBEeHHO IIpelCcTaBJIeH
iy BoJiee XxXapaKTepeH OIS I[IaTOJOTMUYECKMX KJIETOK B OTJIMUME OT
HOPMAaJIBHHEIX KJIETOK, WM INPEenOIIoUTUTEJILHO oTobpaxaeTcsa WM HGBJISETCSH
foJjlee XxXapaKTepHBEM JIS HOPMAJIbHHX KJIETOK BOJIM3M [IaTOJOTMUECKUX
KJIETOK B OTJIMUME OT HOPMAJIBHEIX KJIETOK, He JIOKaJIM30BaHHBIX B

IIaTOJIOTUMUECKNMX KJIIeTKaXx. B OTHUX acClleKTaXxX KJIETKM MJIEKOIIMTaInMXx

OOEIUHO ABJIAKTCA RJIeTKaMI1 eJIOBEKa. Ipyrue aCIIeKTEL aHTU1TEeJI,
BKJIIOUEHHEIX B JIMT'aHIOHEIe eIOMHWIIEL, OIIMCAaHEI B BapHraHTax
OCYmeCTBJIEHNUA IOJ1d KOHTEBIRIT'aTOB JIEKapPCTBEHHEX coenMHeHUM C
JIMT'aHOOM.

[0081] TepMMH «MOHOKJIOHaJILHOE aHTUTEJIO», KakK MCIOJb3YyeTCHd B
HacToAmeM IOOKyMeHTe, OTHOCHUTCA K  aHTHUTeJy, IOJIydeHHOMY U3
IONyJISAUMM B 3SHAUUTEJLHOM CTelleHM OIOPOOHEIX aHTUTeJI, TO eCThb
OTHOeJIbHEIe aHTHMTeJla B COoCTaBe IONyJIALUM SBJSTCS MISHTUMUYHBEMM, 3a
VCKJIDUeHeM MyTalui, NIPOUCXOOAMMX TIIO0 eCTECTBEHHBM IIPUYMHAM,
KOTOPHE MOTYT NIPUCYTCTBOBATH B HeOoJIbIMX KoJIMUeCcTBax.
MOHOKJIOHAJIBHEIE aHTHUTeJla MABJAITCS BHCOKOCIEUMOUUHEMM, IIOCKOJBLKY
OHM HalpaBJIeHH IIPOTMUB OIOHOM ofJlacTM »OeTepMMHaHTH. OmnpenejieHue
«MOHOKJIOHAaJIbLHOE» VYKas3kBaeT Ha TO, UYTO AaHTUTEJIO I[IOJIydeHO U3
OpakKTUUeCKM OIHOPOIOHOM TONYJIALUMM aHTHUTeJ; WM He IOOJIKHO OHTH
VMCTOJIKOBAHO Kak Tpebyriee NIPOOYyKLUN aHTuTesa KOHKPE THHM

CIIOCODOOM.
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[0082] «luToTOKCHUECKAS AaKTUMBHOCTLY, KaK MCIIOJIb3yeTcsd B
HacToAmeM  IOOKyMeHTe, OTHOCUTCH K LUMTOTOKCUUECKOMY s0dexrTy
JIEKapCTBEHHOT'O COeIMHEeHMd, KOHBRIATy JIEKApCTBEHHOT'O COeOMHEHUS C
JIMTaHIOM I BHYTPUKJIIE TOUHOMY MeTaboJInuTy KOHBOI'aTa
JIEKapCTBEeHHOT'O COeIMHeHMA C JuIT'aHloM. IMToToKcuUuecKasd aKTUBHOCTH
MOXeT OHTH BHpaXeHa B BHMIOe 3HaueHMsa ICsg, KOTOpPOe IpelCTaBJIgeT
coboM KOHIeHTpalMio (MOJISPHYI WJIM MAaCCOBYI) Ha eIUMHMIY oObeMa,

I1pn KOTOpOﬁ BEDKMBaeT IIOJIOBMHa KIJIETOK.

[0083] BrlpaxeHue «UMTOCTaTHUUeCcKasd AKTMBHOCTLY, Kak
VICIIOJIL3YEeTCH B HacCToAmeM OOKYMEHTe, OTHOCUTCH K
AHTUNIPOJIMDEPATUBHOMY OeliCTBUI JIEKapCTBEHHOTO coenVHeHUs,
KOHBOTATa JIEKapCTBEHHOTO coeIMHEeHU S c JIMTaHIOM M

BHYTPUKJIETOUHOTO MeTaboJiMTa KOHBOTaTa JIEKapCTBEeHHOTO COeOMHEeHUd
C JMTaHIoOM, KOTOopoe He 3aBMCUT oT TIudeslM KJIeTOK, HO IeMCTBHUEe
KOTOPOTO OOy CJIOBJIEHO MHTUOUPOBaAHUEM KJIETOUHOT'O OeJieHUd
TUIIEPIPOIIUOePUP YN X KJIETOK, TUIIEPCTUMYJIUPOBaHHEIX MIMMY HHEIX
KJIETOK MJIM OPYTUX HaTOJIOTUUECKUX MM HeXeJlaTeJIbHEX KIIETOK.

[0084] TepMMHBE <«CIeUMPUUECKOe CBA3BBaHME» U «CIeUUMPUUEeCKU
CBA3HBAKTCA» O3HaAuvaKwT, UYTO AaHTUTEeJIO WM JIMTaHOHOEe 3BEeHO U3
antuTesyja B LDC B KauvecTBe HalleJuUBawolero ¢parMeHTa CIOCOOHO
CBA3HBATLCHA CeJIEKTUBHEIM ZNRZN BEICOKOCEJIEKTUBHEIM obpas3oM C
COOTBETCTRYIIMMM AHTUT €HOM—MUIIEHLIO, a He MHOXECTBOM OPpyTmx

AHTUTEeHOB. OOBUHO aHTUTEJIO WJIN IIPOM3IBOOHOE aHTUTeJla CBA3HBaceTCA

CO CPOICTBOM, IIO MeHbllel Mepe, OpudiausmureabHo 1x10-7 M, wu,
npenmnouyrnureybHo, ot 10°% or M mo 102 M, 10°1® M, 101 M wmum 10712,
M CBA3BBaeTCsa C 3apaHee OIpeleJIeHHEM aHTUIEHOM CO CPOICTBOM,
KOTOpoOe IIO MeHbllel Mepe B IBa pal3a I[IpeBblaeT eTl'o CPOICTBO K
CBA3HBAaHUID c HecrneuupnyuecKMM AHTUIT eHOM (HanmpuMep, BSA,
Ka3euHOM) , OTJIMUHEM OT OJM3KOPOINCTBEHHOTO aHTUIE€Ha.

[0085] TepMrH KKOHEIITAaT JIeKapCTBEHHOTO coegmMHeHn A c
JUTrangoMm» wmiam  «LDC», Kak MCIOJb3YyeTCcd B HaCTOodAmeM IOKYMeHTe,
OTHOCUTCH K KOHCTPYKLUH, cocTodmer U3 JIMTAHOHOTO 3BeHa U3
HalleJIMBawleIro areHTa u 3BEHa JIEKapCTBEHHOTO cCoenVMHeHusd,
comepxamero KBaTEepPHU3UPOBAHHEMN TpeTUUHLIM aMMH (D%),

COOTEBETCTBYKIIET'O I10 CTPYKTYPEe JIEKAPCTBEHHOMY COEeIIMHEHNIO,
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comepXaleMy TPEeTHMUHHIM aMMH, KOTOPHE CRERA3aHE IOpyI C IOPYTOM Uepes
JIMHKEepHOEe  3BEHO, roe LDC CceJIeKTMBHO CBASHEBaAETCA C  1LleJIeBBEM
dpparMeHTOM I[IOCPENCTBOM CBOEI'O HalleJMBaKlleI'o JMUI'aHIHOT'O 3BeHa. B
HEeKOTOPHX CJiydasax TepMuH LDC mnOpezcrTaBJifgeT CoOOOM HECKOJBKO (To
€CTb COCTaB) OTHEJIBHHX CcoeIuMHeHulr LDC, oTaMUYaKIUXCsa B OCHOBHOM
KoJMyeCcTBOM DT 3BeHbLeB, CBA3AaHHEX C KaXIEM JMTaHOHEM 3BEHOM,
U/UIY PacIoJIOXKeHVEeM Ha JIMTaHOHOM 3BeHe, C KOTOPOM CBS3aHH 3BeHbA
Dt. B mpyrux cjaydasax TepMuH LDC [OpuUMeHAeTCHd K OTOEJILHOMY UJIeHY
WY COeIVHEHMI KOMIOSZULIMIM.

[0086] TepMUH <«HalleJIMBaKmMUM areHT» B KauecTBe TepMMHA,
WCIOJb3YEeMOTO B HacCTOAmeM OOKYMeHTe, MNpeAdcTaBJjigeT cobo¥ Tpynmny,
COOTBETCTBYIYD WM BKJIOUEHHYID B KauecTBe JIMI'AaHOHOTO 3BEHa B
KOHBOT'AT JIEKAPCTBEHHOT'O COEOMHEHMI C JIMTIaHOOM, TaK YTO JIMIaHIOHOE
3BEHO npencraBjigeT cobomn HalleJIMBaKmui dparMeHT KOHTBOIATA,
KOTOPEM CHOCOOEH CeJIeKTMBHO CBSA3HBATECA C OOHUHO MMEKIMMCH
LIeJIEBEIM (QparMeHTOM Ha, BHYTPM WM BOJIU3M TIUIEPIPOJIUOEePpUPYIUX
KJIETOK, TUIIEPCTUMYJIMPOBaHHEIX VIMMYHHEIX KJIETOK VI OpYyTUX
[IaTOJIOTUUECKMX MJIM HeXeJlaTeJIbHEX KJIETOK II0 CPaBHEHMID C IPpYyIMMM
dpparMeHTaMM, IPUCYTCTBYKRIMMM Ha, BHYTPM WIM BOJMU3M HOPMAaJbHEX
KJIETOK, TIOe 5T [IaTOJIOTMUeCKMe WM HeXeJlaTeJIbHEE KJIEeTKM OOBMUHO
He IIPUCYTCTBYIT. JHOTIa lLejleBOM ¢paTMeHT NPUCYTCTBYeT Ha, BHYTPU
iy BOJIM3M [aTOJOTMUECKMX B OOJIblIeM KOJUUYeCTBe [0 CPpaBHEHUID C
HOPMAaJIbHEIMI KJIeTKaMM VI cpenon HOPMaJIbHEIX KJIETOK, roe
IaToOJIOTUUYECKME  KJIeTKM OOBUHO He IIPUCYTCTBYIOT. B HeKOTOPHX
CIIydyasax HalleJIMBaklKi aTeHT OpencTaBjigeT cof®o¥ aHTUTeJIO, KOoTopoe
CrnelunMOmUUeCcKM CBA3HBAETCA C OOCTYIIHEM aHTUTEHOM, XapaKTepHBM IJI4
IaTOJIOTUUECKOW KJEeTKM, WIM TpencTaBiigseT coBOOM HOOCTYINHHM aHTUTEH,
KOTOPHEM CHeludrueH OJS OKpyXaKMel cpenb, B KOTOPOM HaXOOATCH DTHU
KJIeTKM. B IpyIux ciydadax HalleJMBaKmMUM aTeHT IMIpelcTaBiasgeT cobon
JIVTaHI, KOTOPHM CHelUuPUUEeCKM CBA3EBAE&TCA C NOCTYIIHEM pPelLelTopoM,
XapaKTEePHEIM OJIA [HAaTOJIOTMUECKUX KIIETOK MM IOPYTUMX HeXeJaTeJbHBIX
KJIETOK, WM B OOJIbIIEeM KOJMUECTBe IIPUCYTCTBYeT Ha HeM, WK
ABJIAeTCH OOCTYIHEM pPELEeNTOopOM, CHeUMOMUHEIM OJIS KJIETOK OKpyXaklel
Cpentr, B KOTOPHIX OOHAPYXEHH [IaTOJIOTMUECKME  KJIETKU. OBBUHO
HalleJIMBAKIMUI aTeHT I[IpencTaBligseT Cco00M aHTUTEJIO, OIpelelIeHHOEe B

HacToAdmeM IOTOKYyMeHTe, KOTOpOe CeJIEKTVMBHO CBA3EBaAeTCA C LeJIeBhEIM
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bparMeHTOM IaToJIOTUUYECKOMN VIV HexeJlaTeJIbHOM KJIETKU
MJIEKONIUTAKIETO, BoJiee TUIIMYHO, C LEJIEBEIM dparMeHTOM
IaTOJIOTUUECKOV MJIM HexXeJlaTeJIbHOM KJIeTKM ueJIoBeKa.

[0087] TepMMHE «KJIETKU-MUIIEHWY» MU «LeJIeBEEe KIJIETKU» B
KauecTBe TepMUHa, VICIIOJIbE 3YeMOTO B HacToAleM OOKYMEHTe,
IpencTaBJgloT cofoM HOpeanojlaraeMbHe KJIEeTKM (TO eCTb IaToJIOTUUeCKHUe
WY OpyTue HexeJaTeJlbHEEe KJEeTKM), KOTOopHe IIpelHasHaueHH IOJIA
B3auMonemcTBua ¢ LDC, UTOOB MHIMOMPOBATL MNPOJUdPepallMio MIM IOPYITVIO
HexeJlaTeJIbHYyl aKTHMBHOCTE IOpenlojalaeMeX KJEeTOK. B  HeKOTOPHX
cyydaax lLeJleBhHe KIeTKM IIPeOCTaBJIAT coboM TuleplposmbpepUpyiomme
KJIETKM WMIM TUIIEPaKTHBMPOBAHHEE MMMyHHEE KJIETKM, KOTOPHE SABJISAOTCH
IpyMepaM  [IaTOJIOTMUEeCKMX  KJIEeTOK. OBBUHO 2TM  [IaTOJIOTUUECKUE
KJIETKU ABJIATCA  KJIeTKaMM  MIEKONMTaKmmMx U, BoJee TUIINYHO,
ABJIATCA KJIeTKaMM deJjloBeka. B IOpyrmMx ciydadax KIIeTKU-MMUIIeHU
HaxXoOATCA B HeINOCpedCTBeHHOM OJIM30CTM OT IIaTOJOTUUECKMX WK
HexeJlaTeJIbHEX KJIeTOK, TaK uTo BosdercTBUMe LDC Ha cocemOHMe KJIIEeTKU
OKa3HEBaeT OXMIaeMOe BIMAHME Ha I[IaTOJIOTHMUeCKUEe WM HexXeJlaTeJIbHHE
KJIeTKM. Hamnpumep, CoOCeOHMEe KIETKM MOTYT OHTb SIOUTeJMaJlbHBEMA
KJIeTKaMM, KOTOpHEe XapaKTepHH OJA [OaTOJOTMUEeCKOM  COCYOMCTOMN
CUCTEMEl OIIyXOJiM. Tapl'eTUpOBaHUE DTUX COCYIOMCTHX KJIETOK C IIOMOIBI
LDC BymeT OKaBHBATH LUUTOTOKCHMUECKOE WMJIM LUTOCTATUUECKOe OelCTBUE
Ha DTU KIJIeTKU IyTeM MHIUOMPOBAHMA OOCTaABKM IUTATEJIbHHX BelleCTB K
[IaToJIOTUUYECKUM KJIeTKaM OIIYyXOJIN, Jmb0o KOCBEHHO OKasBHBAaTh
HMTOTOKCUUECKOE WJIM LMUTOCTATUUEeCKOe OeMCTBMEe Ha IIaToJIOIMUecKUue
KJIETKU n/ U OKasHBaTh npsaMoe LHMTOTOKCUUECKOEe VI
HMTOCTAaTUUECKOe oercTBue Ha IaToJIOTUUYECKUE KJIETKU nyTeM
BHICBOOOXIOeHS DT B BuIOe TyOYyJIM3MHOBOTO JIEKAPCTBEHHOT'O COEOMHEHUS
(D) B HelOCPeOCTBEHHOM OJIM30CTU OT STHUX KIJIEeTOK.

[0088] «lleyeBOM QparMeHT» B KauecTBe TepMMHA, MCIIOJL3YyeMOTO
B HaCcTOAMEM OOKYMEHTE, NIpelCcTaBJIgeT cobou bparMeHT,
IperuMyIeCTBEHHO pacro3HaBaeMul HalleJIM B alM areHTOM VI
JIMTAaHIHEIM 3BEHOM KOHEBI'aTa JIEKAPCTBEHHOT'O COEeOUMHEHUS C JIMI'aHIIoM,
COOTBETCTBYIRIUY WJIM BKJIOUAKMMY 2TOT HalleJUBalIMM areHT (ToO eCcTb
CeJIEKTMBHO CBSA3aHHBM JMTaHOHEIM 3BEHOM) U IOIPUCYTCTBYINUM Ha,
BHYTPM wWJIM BOJIM3M 1eJIeBEX KJIETOK. JHoT'Zma LeJieBOoM (QparMeHT

InpeoncrapjAaeT coboun aHTUTI'eH, ,HOCTyHHBIﬁ OJIA CeJIEKTMBHOTI'O
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CBASBBAaHUSA AHTUTEJIOM, KoTopoe IpencTaBJIgeT cobou TUNIMYHBI
HalleJMBaKMMM aTr'eHT, KOTOPHM COOTBETCTBYET WM BKJOUeH B LDC B
KauecTBe JIMTaHOHOTO 3BeHa aHTUTeJla. B 2THUX ClIydasax TaKoM aHTUIeH
npencraBJygeT coboy O0eJIoKk KIJIeTOUHOM IIOBEPXHOCTHM, IIPUCYTCTBYIIOMUMA
Ha [DATOJIOTMUECKUX KJeTKax WM IPYyITMX HexXeJlaTeJIbHHEX KJIeTKax, WK
IPUCYTCTBYET Ha KJeTKax, KOTOpHE MABRJAKTCH CHelUUudUUIecKr M IJI4
OKpYXawmel CpenH, B KOTOPOM OOHapyXeHH I[IaToJIOTUUeCKMe  WMJIU
HexeJlaTeJIbHEle KJIeTKM, TaKMe Kak COCYIOMCTHEE KJeTKM, KOTOPHe
XapakKTepHH IJIS CpPenb TIUIePpHPpoJUOepUPymUx KJIeTOK B OIIYXOJMU.
BoJjlee  TUNOUUYHO, AHTUTEeH I[pencTaBjsgeT cobo¥ BeJlok KJIeTOUHOM
[IOBEPXHOCTHM IIAaTOJIOTMUECKOM KJIeTKM MIM IOIPpYyToM  HexeJlaTeJbHOM
KJIETKM, KOTOPHM cCHocoOeH K MHTepHalIM3aluM IOIPpM CBA3HBAHMM C eTo
POIOCTBEHHHM HalleJMBalmMM aTleHToOM WM  ¢parMeHToM. B IOpyTuX
cIydaax — HalleJIMBalmMM  areHT  [OpeOcTaBJjifgeT cobom  JmMITaHOo 04
BHEKJIETOUHO HOOCTYIIHOTO PpellelTopa KJIeTouHoM MeMOpaHbB, KOTOPHM
MOXeT OHTB VHTEepHaJIU3UPOBaH opu CBA3LBaAHUMU HalleJIMBAaKMeTro
bparMeHTa MM cHoocobeH K I[IaCcCUMBHOMY WMIM OOJeTdeHHOMY TPAaHCIOPTY
LDC, HaleJuBas Ha PpPelLelTop KJeTOUHOM IIOBEepXHOCTM, Tak UTo
pelenTop IHOpencTaBJgeT cobo¥ 1eJeBoM  dpaTlMeHT. B  HEeKOTOPHX
acleKTax LeJIeBoM QparMeHT OPMCYTCTBYET Ha [NaTOJIOTMUECKMX KJIeTKax
MJIIEKONMTAKRMMUX WMJIM Ha KJIeTKax MIeKONMUTaKIMX, XapaKTepHBIX MOJIg
OKpyXawlel cpenb TakMxX IaTOJIOTHMUECKMX KJIETOK.

[0089] «KOHBIOIaT AaHTUTEJIO-JIEKAPCTBEeHHOEe COeIMHEHUE» WU
«ADC» B KauecCcTBe TepMMHa, MCIOJB3YeMOI'O B HaCTOAlleM IOOKYyMeHTe,
OTHOCHTCS K KOHBOTATy JEKAapCTBEHHOT'O COeIMHEeHMS C JMIaHIoM, ITIe
HalleJIMB aommi areHT, COOTBETCTBYIOMMM  WJIU BKJIOUEHHBIN B ero
JMTaHOHOe 3BeHO, IpencTabjsgeT coboM aHTUTeJIO, TakuM oOpa3oM
ompeneJyigas JMUTaHOIHOe 3BEHO M3 aHTUTeJla, I'Oe JMIaHOHOe 3BeHO u3
aHTHTeJla KOBAaJIeHTHO IIpMCOeIMHEeHO K  3BeHY KBAaTEePHUB0BAHHOTO
JIEKapCTBEHHOTO  COeOMHeHUS (D), OOLUHO  uUepes  I[IPpOMeXxXyTOoUuHOe
JMHKEepHOe 3BeHO. YacTo STOT TepMMH OTHOCUTCS K COBOKYIHOCTHM (TO
ecTh IMONYJAUUM WJIM MHOXECTBY) COelIMHeHUM KOHBIIaTa, CoOepXalllx
OOVHAKOBEE  JIMTaHIHEBE 3BeHbAa U3 aHTuTesa, KBAaTEepPHU30BAHHHE
JIEKapCTBEeHHLe 3BeHbA ¥ JMHKEpPHBEE 3BEeHbSA, HO UMEeKlMX IIepeMeHHYI
HarpyskKy U/WiIM pacopemesieHme (QparMeHTOB JIMHKep-JIeKapCTBeHHOe

CoelIMHeHNMe IJIA KaXIOoI'O aHTHUTeJIa (KaK, HallprMep, KoI'la KOJIMYEeCTBO
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KBAaTEPHM30BAHHEX 3BEHBbEB JIEKAPCTBEHHOTO coenuHeHusa (DT) J0OBIX
IOIBYX coemuHeHut ADC BO MHOTMX TaKMX COeIMHEeHMAX  ABJISeTCH
OOVHaKOBHM, HO PacIoJIOXeHME nX camToB NIpUCOenMHEeHN I K
HalleJMBawieMy (pal'MeHTy pa3jiMyaeTcHd) . B TaKMx ciayuasax  ADC
OIMCHBAaeTCH yCpenHeHHOM Harpy3Kou JIeKapCTBEHHOT'O COeIVHEeHUA
COeIMHEHUNM KOHEBOIaToB. ADC, TIOJIYUeHHHM OINMCAHHEIMM B HACTOSIEM
OOKYyMeHTe crocobaMr, uMeeT O0Omyln CTPpYKTypy Ab-Lp-Lo-Df, r1me -Lpg-—
Lo— omnpemeliseT JMHKePHOEe 3BEHO, B KOTOpoM Lp IOpencTaBligeT cobol
KOBAJIEHTHO CB S 3LIB AU bparMeHT JMTaHoa VI KOBAJIEHTHO
CBABHBAKIlee 3BEHO JIMI'aHIa, MHOI'IOAa Ha3HBaeMHlM TJIABHBIM JIMHKEPOM
(Lr) , Ha3BAHHHEM TaK IIOTOMY, UTO STOT (parlMeHT WJIM 3BEHO IOJDKHEH
IPUCYTCTBOBATEL B JIMHKepHOM ernuHuile ADC, 1 Lo ABJISeTCS BTOPUUHEM
JIMHKEepOM, UyBCTBUTEJILHEM K bepMeHTaTUBHOMY (HanmpuMep,
IpOoTea3HOMY WM TUIMKO3MIA3HOMY) WMIM HedpepMeHTAaTMBHOMY (HaIpUMeEDp,
PEOYKTUMBHOMY WM TUIPOJINTUUECKOMY ) pacuernjeHnio. B  HeKOTOPHIX
caydadax TakKoe paclellJieHre YCUJIMBaeTcd B 2 Ccpele OaToJIOTUMUeCKUX
KJIETOK WMJIM T[IPOMUCXOOMT IIOCJIe BHYTPMKJIETOUHOM MHTepHam3auuu ADC
[10CJIe CBA3BBaAHUA JIMI'aHIHOT'O 3BeHa HalleJMBaKllel'o aHTUTejila ADC ¢
ero POICTBEHHEM AQHTUITE€HOM; D+ npencraejgaeT cobou 3BEHO
KBATEPHUB0OBAHHOTO JIEKAPCTBEHHOT'O COeOIMHeHusa U, Kak IIpaBWJIO,
oBpazyeTcsa npu KBaTepHU3alUU JIeKapCTBEHHOT'O COoenOMHeHUd,
comepxamero TPpeTUUYHHM aMmH (D), I COOTBETCTBYET
KBAaTEPHU30BAHHOMY U3 D, roe D  BEHICBODOXIOaeTCca B KauecTBe
JIEKapCTBEHHOT'O COoeIVHEeHMH, comepxalero TPe TUYUHLIM aMMH, B
pesysTaTe 3TOTO bepMeHTaTUBHOTO W He@epMeHTaTUBHOTO
BO3OmelcTBMSA Ha Lo.

[0090] CpernHee KOJIMYEeCTBO 3BEHLEBR KBaTEPHMU3OBAHHOT'O
JIEKAPCTBEHHOTO COeIMHEeHUMA Ha JIMTaHOHOe 3BeHO M3 aHTUTeJla WM eTo
dpparMeHTa B KoMmo3zuumum ADC (TO ecThb yCpeIOHeHHOe UMCJIO IJIg
nonyasaurmu ADC KOHBIOTATHHY COeOMHEeHMM, KOTOPHEe OTJMYATCHS IJIaBHBM
ofpasoM KOJIMUECTBOM KOHEBOIVPOBAHHEIX 3BeHbBEB KBATEPHU30BAHHOTO
JeKapCTBEHHOTO COeIMHEeHMA Ha JMI'aHOHOM 3BEeHe U3 aHTUTeJla B
KaxgoM u3 ADC coemuHeHum ADC, KOTOpPEE IPUCYTCTBYIOT B 5STOMU
IONYyJIALNWKM, U/WIX IIO0 UX PAacIOoJIOXeHMIO), Korma JIMHKepHHE 3BeHbd He
pasBeTBJIEHE, O00OO3HauaeTCd KakK p, WIM, KOT'Ia JIMHKEPH pa3BeTBJIEHH,

P TIpencTaBJIAdAeT coboun cpelHee UMCJIO QpaIMeHTOB JIEKapCTBEHHOTO
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CoeIMHEeHMSa C JIMHKepoOM, I[IPMUCOeNMHEeHHHX K JMIaHOHOMY 3BeHY U3
aHTuTeJa. B JioboM KOHTeKCcTe P IOpelcTaBjgeT coboM UMcJIO B
IOMarnasoHe OT OKOJIO 2 OO OKoJIo 24, MIM OT OKOJIO 2 @»mo okoJio 20, u
OOBUHO COCTAaBJIAET OKOJIO 2, OKoJjio 4 wmimu okoJio 8. B I»Opyrux
KOHTEeKCTax P IpenCTaRJISgET UMCJIIO 3BEHLEB KBATEPHM30BAHHOTO
JIEKAPCTBEHHOTO coenmMHeHus, KoTma JIMHKEPHEE 3BEHbL A He
pPa3BETRBJICHE, WJIM UUCIJIO JIMHKEPHHX (parMeHTOB KBaTepPHUSUPOBAHHOTO
JIEKAapCTBEHHOTO COeIMHEeHMsI, KoTIa JMHKepHBEe B3BeHbS Pa3BeTBJIEHH,
KOTOPHE KOBAaJIEHTHO CBS3aHb C eOMHMUHBEM JIMTAaHOHBEIM 3BEHOM U3
aHTuTeJla B ADC B IOOYJIALMM COeIMHEeHMM KOHBOIaTOB aHTUTeJIO-
JIeKapCcTBeHHOEe CoeIMHeHMe, B KOTOPHX COeIVMHEeHMSA STOoM IIOIYJIALUMU
MOTYT, IpexXIe BCeTro, pas3jMuaThbCcd II0 UKCIY W/WUIU PaclIoJIOXeHNIO
KOHBIOTUPOBAaHHEX 3BEHLEBR KBATEPHU30BAHHOTO JIeKapCTBEHHOTO
CoelIMHEeHnd WIIN JIMHKEPHEBIX bparMeHTOB KBATEPHU30BAHHOTO

JIEKapCTBEeHHOTO COoeIMHeHMA B KaXIoM M3 coeluHeHurt ADC. B sToM

KOHTeKCcTe p ofOo3HauvaeTcsd KkKak p' U odo3HavaeT Liejioe UMCIJIO B
ouamnazoHe oT 1 mo 24 wmim oT 1 mo 20, oBbewHO oT 1 mo 12 mim oT 1
oo 10, u, ©OoJjiee TUIMYHO, OT 1 mo 8.

[0091] CpenHee UMCIJIO 3BeHLEB KBATEPHMIOBAHHEIX JIeKapCTBEHHEIX
CPpeICTB Ha JMIaHOHOe 3BBEHO IIPM I[IOJYUEeHMM peaKUMel KOHBOIalun
MOXHO OXapaKTepMu30BaTh OOBUHHMK CPpeIcTBaMy, HalpuMep, Macc-
CIIeKTPpOCKONMel, aHaJu3oM ELISA, HIC u/manm BOXKX. Takxe MOXeT OHTH

OoIlpeneJIeHO KOJIMYeCTBeHHOe paclripelelJieHMe COeIMHEHMM KOHBIIaTOB B

IiepecueTe Ha pﬂ B HeKOTOPEIX CllydaAdax oTneJieHune, OUMCTKa u

XapaKTeprnuCTMKa OIOHOPOIOHEIX coeIMHeHUM KOHBIOT'aTOB JIEKApPCTBEHHEIX
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