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ONMUCAHMUE U30OBPETEHMUS
2420-565986EA/072
NOJMIUKINYECKOE MPOU3BOJHOE IIUPUIOHA

[OBJIACTh TEXHHKH, K KOTOPOU OTHOCHUTC S U30BPETEHHE]

[0001]

Hacrosimee wu3o0peTeHHe OTHOCHTCA K HOBOMY COEAMHEHHIO, OOJamaroIemy
NpOTUBOBUPYCHBIM 3(¢dexkToM. bomee KOHKpeTHO, Hacrosliee H300pETeHHEe OTHOCUTCS K
MOJIULHKJINYECKOMY TPOU3BOIHOMY MUPUAOHA, 00JIQAI0EeMy HHIHOUPYIOIIEH aKTHBHOCTHIO B
oTHoLIeHnH HHTerpasbl BUY u k BKITFOUAIOIEMY €ro JIeKapCTBEHHOMY CPEICTBY, B YACTHOCTH, K
JIEKapCTBEHHOMY CpencTBy npotus BHY.

[ITPEATIOCBIJIKM CO3/IAHUWA U3OBPETEHUA]

[0002]

Cpenu BUPYCOB U3BECTEH BHPYC MMMYHOAEPHUIINTA YeioBeka (nanee cokpameHHo BUY),
OIIMH U3 TUIIOB PETPOBHPYCOB, KaK BbI3BIBAIOLIHI CHHAPOM MPHOOPETEHHOr0 MMMYHOAeULINT
(manee cokpamenno CIIM]I). B Hacrosimee BpeMsl pa3jMyHbIE PYKOBOASLINE MPUHLHITBI
PEKOMEHAYIOT TMalMeHTaM, paHee He MOJyYaBIIMM JieueHHe, KOMOWHALMIO HMHIUOUTOpA
UHTErpasbl (DOJyTErpaBupa M T.J.) B KAUECTBE OCHOBHOTO JIEKAPCTBEHHOI'O CPE/ICTBA, C JBYMS
HYKJICO3UIHBIMU HHruOutopammu obpatHoi TpaHckpunrtasbl (ABC+3TC, FTC+TAF u 1.1),
PA3THYAOIUMUCS MPOPHIEM PE3UCTEHTHOCTH, B KAUeCTBE TEPANEBTUYECKOTO JIEKAPCTBEHHOTO
cpencta s neuenust CITM/la. brnarogapst Bbicokoit 3(h(eKTUBHOCTH U BBICOKOW O€30MacHOCTH
5TH KOMOMHALMH UMEIOT BBICOKUH YPOBEHb YAOBJIETBOPEHHOCTH IO CPABHEHMIO C MCXOIHBIMH
TEpareBTUUECKUMU JICKAPCTBEHHbIMU CPEACTBAMU. MeXIy TeM, PEKOMEHAYIOT Ha4YHHATh
aedeHue npu oOHapyxkeHun BUUYU-uHbpeximuyu B CBS3M C MOSBICHUEM TaKOro O€30MacHOro
JIEKApCTBEHHOIO CPEACTBA M XOPOLIMM IpOorHo3oM. Kpome Toro, mepuon mpuema JeKapcTB
YIUTMHSIETCS], IOCKOJIBKY CPEHsIsI POJOIDKUTENbHOCTD KU3HHU JTIoAeH, nHpuImpoBaHHbIx BIY,
npUOJIMIKAETCST K CPENHeN MPOODKUTENbHOCTH JKU3HU 3[0POBBIX JOAei. ECIu BOZHHMKAIOT
NOOOYHbIE PEAKIMH HYKJICO3UIHBIX HHIMOMUTOPOB OOPATHOM TPAHCKPHUNTA3bl WM TOSIBIISIETCS
YCTOHYMBOCTb K BUPYCY H3-3a JUIMTEJILHOTO TIPHEMa JIEKAPCTB, JaJbHEHIero ynooHoro Merosna
JIeYeHHs He CyliecTByeT. Takum o0pa3oM, HaOMIOAaeTCsl TEeHASHIMS K OTKa3y OT HYKJIEO3HIHBIX
UHTHOUTOPOB  OOpaTHOM  TpaHckpunTasbl.  CliemoBaTeNbHO, KEJATENIbHO  YCTAHOBHTH
IBYXKOMIIOHEHTHOE JIeYe€HHe JBYMSl OCHOBHBIMU JIEKAPCTBEHHBIMH CpEICTBAMH. TaKuMm
o0pa3oM, >kenaTelbHAa pPa3pabOTKa OCHOBHOTO JIEKAPCTBEHHOTO CPEACTBA, KOTOPOE MOXKHO
KOMOMHHpOBAaTh C UWHruOWTOpOM HHTerpaspl. Kpome Toro, xematenmpHa paspaboTka
TEPAINeBTHYECKOTO JIEKAPCTBEHHOTO CPEACTBAa C 0Ojee IIUTEIbHBIM HHTEPBAJIOM BBEACHUS
JIeKapCcTBa, T.e. WHBEKLHH [JIUTEJIbHOTO AEWCTBUS, KOrJa JIeYeHHE OCYLIECTBIISIOT MyTeM
BBENIEHHsI TOJBKO ONHOH HMHBEKLMH C HHTepBAJOM B | Mecsu wiu Oonee, Ui CHIDKEHHUS
YCTaJIOCTH OT MpUEMa JIEKAPCTB, MPUIHCHIBAEMOH UIUTEIbHOMY JiedueHHI0, U yay4dmenus QOL
(kauecTBa OKM3HH) TMALMEHTOB TaKUM OOpa3oM, YTOOBI MAIMEHThl MOJNy4aaud Ooublie
yIOBOJIbCTBHS OT TIOBCEHEBHOM JKU3HH.

[0003]



UroObl yHOBIETBOPUTH Takhe TpeOOBaHWS, HHTHOUTOP WHTErpasbl KaOoTerpaBUp
HAXOAUTCS B CTAANH pa3paboOTKU B BUIIE MHBEKIUU IUTNTENBHOTO AeiicTBrst Ha Ph3. Kpowme Toro,
HEHYKJICO3UIHbI MHTHOUTOP OOpaTHON TPAHCKPUNTA3bl PUJIMHMBUPUH TAKXKE HAXOAUTCS B
CTaguu pa3pabOTKU B BHJE MHBEKLUH JJIUTEIbHOrO AeWCTBHs. IIpennpuHUMAIOTCS IMOMBITKH
CO3/1aHMsI METOJA JICYEHUs C MCIONIb30BAHUEM 3TUX JIBYX JIEKAPCTBEHHBIX cpencTB. OQHAKO 3TH
JIEKapCTBEHHBIE CPEACTBA BBOIAT OIMH Pa3 B MECALl WIM B J1Ba MeCsLa, U HEOOXOIUMO BBOIUTD
B 00wIei CIOoXKHOCTH B 3 win 4 Mecta ¢ Oonbro. CrienoBaTebHO, A JaIbHEHIIEro Yy YIeHH s
Ka4yecTBa KM3HHU TALMEHTOB JKeJlaTelbHa pa3paboTKa JIEKapCTBEHHOTO CPENCTBA, JIEYCHUE
KOTOPBIM OCYIIECTBIISIIOT BBEICHHEM OJHON MHBEKLIUH B 3 Mecsla ¢ MeHbIIel 00bio pu Oonee
HU3KOHU A03€.

PanTerpaBup u 3aBUTErpaBUp B KaUe€CTBE MEPOPANIbHBIX MIPENapaToB MEPBOTr0O MOKOJEHHS
U JONyTerpaBUp B KauecTBe MEepPOpalbHOrO INpernapaTa BTOPOTO MOKOJIEHUs YK€ BbIBEIEHbI Ha
PBIHOK B KayeCTBe MHTMOMTOPOB MHTErpas3pl. Koraa manueHT, paHee He MOJyYaBIIMN JICYCHHUE,
NPUHUMAET JOJIyTerpaBUp, HHUKAaKUe Ppe3UCTeHTHble MyTalud He MosBsiores. OpHako
JOJyTEeTrpaBHp, KOTZA €ro HCIONB3YIOT U JICUEHUs MalueHTa, MHQHUIUPOBAHHOTO BUPYCOM,
PE3UCTEHTHBIM K HMHTHOWUTOPY HMHTErpasbl IEPBOTO  TOKOJICHHUS, MOJKET OKa3aThCs
Hed((PeKTUBHBIM HM3-3a JajbHEWIIero 100aBJIeHUs MyTaluu pe3ncTeHTHOCTH. ClienoBaTenbHo,
Takke OKelareabHa pa3padoTka HWHTHOMTOpa, WMeIero Ooyiee  BBICOKHH — Oapbep
PE3UCTEHTHOCTH, Y€M Y IOJIyTerpaBupa.

[0004]

IIpon3BoaHbIE MUPHUIOHA, UMEIOIIHE TeTEPOLMKI B KauecTBe OOKOBOMN LIEMH, U3BECTHBI
KaK OZIHO M3 JIEKapCTBEHHBIX cpencTB npotuB BUY, obnaparommx WHTErpasa-uHruOupyomum
s¢¢pexrom (IlarentHoie nokymenTsl 1-13). Cpenu Hux IlaTeHTHBIH NOKYMEHT 6 ONUCBHIBAET
KOHICHCUPOBAHHOE TPULIMKJINYECKOE MPOU3BOJHOE NMUpUAONUpa3uHa. [laTeHTHBIN AOKyMEHT 4
ONKCHIBAET  KOHJEHCHUPOBAHHOE  TPHULMKIMYECKOE MNPOU3BOAHOE MHUPUAONUpA3UHA U
KOH/IEHCUPOBAHHOE TPULIUKINYECKOe IPOU3BOAHOE MUPUIOTPHA3HHA.

[CCBIJIOYHBIE JOKYMEHTGI ITPEJITITECTBVYIOIIET'O YPOBHA TEXHUKH]

[[TaTeHTHBIN TOKYMEHT|

[0005]

[[TaTenTHBIN noKyMeHT 1] MexayHaponHas nyonukanus Ne WO 2005/016927

[[TaTenTHBIN nOKyMeHT 2] MexayHaponHas nyonukanus Ne WO 2011/105590

[[TaTenTHBIN noKyMeHT 3] MexayHaponHas nyonukanus Ne WO 2013/054862

[[TaTenTHBIN nOKyMeHT 4] MexxnyHapoanas nyonukarus Ne WO 2014/099586

[[TaTenTHBIN nOKyMeHT 5] MexayHaponHas nyonukanus Ne WO 2014/183532

[[TaTenTHBIN noKyMeHT 6] MexnyHapoaHas nyonukanus Ne WO 2014/200080

[[TaTenTHBIN noKyMeHT 7] MexayHapoaHas nyonukanus Ne WO 2015/089847

[[TaTenTHBIN noKyMeHT 8] MexxnyHapoanas myonukanus Ne WO 2015/095258

[[TaTenTHbIN noKyMeHT 9] MexayHapoaHas nyonukanus Ne WO 2016/027879

[[TatenTHbIi nokymeHT 10] Mesxxnynapoanas nmyonukanus Ne WO 2016/094197

[[TatenTHbIi nokymeHT 11] Mexxnynaponnas nyomukarmms Ne WO 2016/187788



[[TaTenTHbI noKkyMeHT 12] MexnyHnapoaHas myonukanus Ne WO 2016/191239
[[TaTenTHbIi nokymeHT 13] Mexxnynapoanas nmyOmukanus Ne WO 2017/106071
[CYIIHOCTDb M30BPETEHMA]

[BAZJAYM, PEIITAEMBIE HACTOAIIMM N30bPETEHHNEM]

[0006]

Ilenpro HacTosmero u300peTeHust sBISETCs O0eCHeYeHHe HOBOTO COCAMHEHUsI
JJIUTETIbHOTO AEWCTBHs, OOJIAAroINero MHrHOMPYIOINeH aKTHBHOCTBIO NPOTHB HMHTETpasbl C
BBICOKUM OapbepoM PE3UCTEHTHOCTH.

[CITOCOBBI PEIIEHMA 3ATIAUN]

[0007]

ABTOpPBI HACTOSIIETO U300PETEHHS MMPOBEJIH TINATEIbHBIE UCCIEIOBAHHUS U B PE3YJIbTATE
OOHapY’KWJIM, YTO HOBOE MPOHM3BOJHOE MHUPUAOHA O0JagaeT MHTHOMPYIOLINM ACHCTBHEM Ha
UHTErpa3y C BBICOKHM 0apbepoM pPEe3UCTEHTHOCTH. ABTOPBI HACTOSLIETO M300PETEHUST TaKXkKe
OOHApY’KWJIM, YTO COCOMHEHHE MO HACTOALIEMY H300pPETEHHIO U JISKAPCTBEHHOE CPEACTBO,
BKJIFOYAIOIIIEe €ro, IMOJIE3Hbl B KA4eCTBE IPOTUBOBUPYCHOTO JIEKAPCTBEHHOTO CPENCTBA
(HarpuMep, aHTHPETPOBUPYCHOTO JIEKAPCTBEHHOT'O CPENICTBA, JIEKAPCTBEHHOTO CPEACTBA MPOTUB
BUY, antu-HTLV-1 (Bupyc T-kierouHoro nedko3a uenoBeka Tuma 1) JI€KapCTBEHHOTO
cpenctra, antu-FIV (Bupyc ummyHonmeduura Koiek) JEKapcTBEHHOrO CpeacTBa U aHTU-SIV
(Bupyc nmmyHoneduura 00e3bsiH) JIEKAPCTBEHHOI'O CPEACTBA), B YACTHOCTH, JIEKAPCTBEHHOTO
cpencrea npotuB BUY, nekapcrBenHoro cpenctBa mnpotuB CIIM/la wnu TepaneBTHUECKOTO
JIEKApCTBEHHOT'O CPEACTBA I CBsI3aHHBIX ¢ HUMHU 3a00J€BaHUI M T.J., CO3[1aB HACTOsINEE
n300peTeHne, MPUBEICHHOE HITKE.

[0008]

Hacrositiee n3o0pereHre o0ecriednBaeT aCreKThl, yKa3aHHbIE HUXKE.

[1] Coenunenue, mpencraBieHHOe crenyoiei ¢popmyoii (1) umu ero papMaeBTHYECKH
npuemieMast CoJib:

[Xumrmueckas popmyna 1]
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KOJIbIIO A TIpeicTaBisieT COOOH 3aMeIleHHBIH WM He3aMeIleHHbIH HeapOMaTHYECKUH
reTEPOLIUKIL,

xonb1io C mpezacrasisieT co00ii OEH301bHOE KOIBLIO W MUPUAMHOBOE KOJIBIIO,

Q mpencrapnsier coOOH 5- MM O-4JEHHBIH APOMATUYECKUN MeTePOLIUKII, HeoOs3aTeIbHO
3aMELIEHHbIH OTHUM MJIM HECKOJIbKUMH 3aMECTUTEISIMH, BBIOPAHHBIMU U3 TPYIIIBI, COCTOSIIEH
U3 raJIOreHa, ajIKuiia, raJJoreHalKuIa, aJKUIOKCH, TaJJONeHAIKMIIOKCH U AJIKUJIAMHUHO;

v 1 -
Kaxneii R HE3aBUCUMO TIPCACTABJACT coboit rajJJorcd, aJKuJjl, TIaJJOICHAJIKUII,



AJNIKUJIOKCH, LIMAHO WJIN TaJIOT€HANIKUIIOKCH;

L npencrasnser coO0# 3aMeIeHHbIH WK He3aMelLeHHbIH aJKUIIeH,

R’ npeAcTaBisieT cOOOM 3aMelIeHHbIN WM He3aMeLeHHbIN aJKWUJI, 3aMELIeHHbIH W
HE3aMEIICHHbIH HeapoOMaTHYeCKHi KapOOIMKIMI, WIM 3aMELICHHbIH WIH He3aMeIleHHBbIH
HEapOMaTHYeCKUN IreTePOLIUKIINTL,

R* HpenCcTaBisieT cOO0H BOAOPOA MIIN 3aMEIEeHHbIH WM He3aMELeHHBIN aJIKWUIT,

R® u R* wm R® u samecturens B konbie A MOTYT OBITh B3SITbI BMECTE CO CMEKHBIMHU
aToMamu ¢ 00pa30BaHUEM 3aMEIEHHOTO WJIM HE3aMEIEHHOTO HEapOMATHUECKOTO reTePOLIUKIIA;
u

N MPencTaBIsieT COOOM 1enoe Yuciao ot 1 g0 3.

[2] Coemunenne mo myHkTy [1] wiam ero QapmaneBTHUYECKH TpHemyieMasl COJib, TIe
KOJIBIIO A MpeAcTaBisieT coOoi TI000e U3 CIeaYIOIUX KOJEL:

[ Xumrmueckas popmyna 2]

P n 'V‘R4 ooy WR4 WR4
R? )Q 1
<N = éS\N’J< Cé\N yd és‘N Z

A Y4 I | 1 72
3 .. 4./ 22 5. /1
Z ~Z2 Z\ZS,Z 2\24—23

rae

R* npeAcTaBisieT coOO0H BOAOPOA UM 3aMEIleHHBIN I He3aMEeIeHHbIH aJKuJ,

MYHKTHPHAs JIMHUS 0003HAYAET HAJIMYUE WIIH OTCYTCTBHUE CBSI3H,

Zl, Zz, Z3, VAR WA KaX/IbIil HE3aBUCUMO MPEACTABIISIET COOO0H CRsaRsb, CRsa, O, N, NR>¢
WU S, I7ie KOJMYECTBO reTepOoaToOMOB, 0OPa3yIOIINX KOJBLEBYIO CTPYKTYpPY KOJbIA A, B z', 77,
Z3, VAR VA paBHO O nnm 1;

2'nz2’,72' w2, 72' w2, 2wz, 2 w2, 2w, R* w22, R* uZ’, R* u Z* wm R* u 2’
MOTyT OBITh B3ATHI BMeCTE€ C OOpa3OBaHHMEM 3aMelleHHOW wiu HezamemeHHon C1-C4
NIOTIEPEYHON CBS3H, HEOOSA3aTENbHO MPEPHIBAEMON OTHUM IreTepOATOMOM, BBIOPAHHBIM M3 NR™,
Ous;

R u R® KOKIbIA HE3aBHCHMO TMPENCTaBjsieT COOOW BOMOPOJN, TaJIOreH, THAPOKCH,
3aMEILECHHBIN WM HE3aMELIEHHbIN KL, WY 3aMELIEHHbIN WJIN HE3aMEILeHHBIN aJlKUIIOKCH,

R™ u R™ Ha OIHOM M TOM Xe aroMe yrjaepona MOTryT OBIThb B3SITBI BMECTE C
o0pa3oBaHHEM 3aMEIIEHHOTO WJIM HE3aMEIIeHHOrO HeapoOMaTHYeCKOro KapOOIUKia, WM
3aMEIIEHHOI0 UM HE3aMELEHHOIO HEapOMaTHUUE€CKOTrO reTePOLMKIIA,

R NPENCTaBIsIeT COOOW BOAOPOJ, 3aMEIIEHHBbIM WM He3aMeUISHHBbIA aJIKWII,
3aMEINEHHBbI WJIM He3aMEeUICHHBbIA aJKUIKApOOHWI, 3aMEIIEHHbIH WU He3aMeLIeHHBIN
ANKWJIOKCUKApOOHWJI, 3aMeIeHHbI WM He3aMEeIIeHHBbIH KapOaMoWs, 3aMeIleHHBbIH HIIH
HE3aMEIIeHHbIH  apOMAaTHYECKUH  KapOOIMKIWJI,  3aMEUIeHHBId WJIM  He3aMeIleHHBIH
HEApOMATHUECKUH  KapOOIMKJIMI, 3aMEUICHHBbIH WM HEe3aMEeLICHHbIH  apOMaTHYEeCKHIA

reTCPOLUKIWI, U 3aMeH_IeHHbII‘/'I 5085} HGSaMemeHHbIﬁ HeapOMaTI/ILIeCKI/Iﬁ FETCPOLUKITUIL,



R® u R’ Moryr GbiTh B3SITHI BMECTE CO CMEKHBIMH aTOMAaMH C OOpa3sOBaHHEM
3aMELIEHHOTO UJIM HE3aMELEHHOIO HeapOMaTHYECKOrO ITeTEPOLHKIIA.

[3] Coenunenne mo myHkTy [1] mam ero QapmaneBTHYECKH TpHemyieMasi COJib, T
KOJIBLIO A mpeAcTaBiisieT codoi 1000e U3 CIenyoInUX KOJeL;

[Xummueckas popmyna 3]
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R* npeAcTaBisieT COO0H BOAOPOA MM 3aMEIEeHHBIN WJIN He3aMEeIIeHHBIH aJIKUJ,

NYHKTUPHAS JIUHUSI 0003HAYAET HAJTMYNE WIH OTCYTCTBUE CBS3H,

kosbllo B mpencraBisier coOoil 3aMeIneHHBIH WM HE3aMEINeHHbIH KapOOLMKI, WU
3aMELIEeHHBIN WJIM HE3aMEILEHHbIN NeTepOLUKI,

7', 7% 7%, 7" v Z° xaxmpiii HezaBucumo npencrasiser coboit CR™¥R, CR™, C, O, N,
NR™ wu S (Tipy yCII0BHH, UTO aTOM, COCTAaBISIOLIMI KOIbLO B, mpeacrasisier coboit CR™, C
i N);

2'nz2’,7' vz, 7' w2, 2’ n 2, 72 n2’, 2w, R* u 2, R u 2>, R* u Z* umu R* u 2’
MOTyT OBITh B3ATBI BMECTE€ C OOpa3OBaHHMEM 3aMeIleHHOW WM He3zamemeHHon (C2-C4
TIOTIEPEYHON CBS3H, HEOOSA3aTENbHO NMPEPBIBAEMON OHUM IeTepOaTOMOM, BBIOPAHHBIM U3 NR™,
Ous;

R 1 R™ Kaxplil He3aBUCHMO MpencTaBisier cOO0 BOAOPOI, TajoreH, 3aMeleHHbIN
WM He3aMelIeHHbIN alKW, WK 3aMEeLIeHHbIN U HE3aMELIeHHbIN aJIKUIIOKCH,

R™ u R™® Ha OXHOM H TOM )€ aTOMe Yriepoga MOTYT ObiTh B3SITHI BMECTE C

O6p&30BaHI/IeM 3aMCIICHHOI0 HJIM HE3aMCIICHHOI0 HEapOMAaTHYCCKOro Kap6oum<na, HJIu



3aMEILIEHHOI0 UM HE3aMELIEHHOIO HEapOMaTUYECKOIO FeTEPOLINKIIA,

R NPeCTaBIsIeT COOOW BOAOPOJ, 3aMEIIEHHbIA WM He3aMeUIEHHBbIA aJIKWII,
3aMEINEHHBbI WJIM He3aMeUIeHHBbIH aNKUIKapOOHWI, 3aMEIIEeHHbIH W He3aMeLIeHHbBIN
ANKWJIOKCUKApOOHWJI, 3aMeIeHHBbII WM He3aMEeLIeHHbI KapOaMowi, 3aMeLIeHHbIH WiIn
HE3aMEIEHHbIII  apOMaTHYeCKUi  KapOOLMKIWJ,  3aMELICHHbI WM  He3aMeIleHHbIH
HEAPOMATHUECKUN  KapOOLMKIWI, 3aMEIIeHHbIH MM  HEe3aMELICHHbIH  apOMaTHYECKHil
reTepOLMKIINIL, UJIU 3aMEIIEeHHbIN NN HE3aMELIEHHbII HeapOMaTUYECKUN FeTePOLUKIINI,

R u R MOTYT OBITh B3ATBHI BMECT€ CO CMEXKHBIMH aTOMaMH C OOpa3oBaHHEM
3aMEIIEHHOTO MUJIM He3aMEeLEHHOTO HeapoOMaTUYeCKOI0 reTEPOLIUKIIA.

[4] Coenunenne mo mobomy w3 nyHktoB [1] - [3] wmmum ero dapmaneBTHYeCKH
npremJieMasi CoJjib, TJie COeIUHEHUE MPEACTABIIEHO cienyromei Gopmyoi (11):

[ Xumugeckas (l)opMyna 4]

@ N N any

KOJIBLIO A MpeAcTaBiisieT coOoi 000e U3 CIeaYIOMUX KOJIEL,

rae

[Xumrmueckas popmyna 5]
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X1 npexcrasisier coGoit CR™*R* wmm O;
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KaXKJIbIii HE3aBUCUMO MPEACTaBIsieT COOOH BOAOPOL,
VKW, QJIKUJIOKCH WJTH AJTKFJIOKCHAJIKIL,

R u R™ wm R u R™* moryr GbiTh B3STHI BMECTE CO CMEKHBIMH ATOMAMH C
o0pa3oBaHHEM apOMATHYECKOro KapOOLMKIa, HeOOs3aTeNbHO 3aMENIEHHOTO TrajioreHoM, 3-6-
YJIEHHOTO HEapoOMaTHUYECKOro KapOommkia, HeoOs3aTeIbHO 3aMELIEHHOTO TaJIOTeHOM, I 4-6-
YJIEHHOTO HEapOMAaTHYECKOrO TeTEPOLNKIa, HeoOs3aTeIbHO 3aMEIEHHOro TajoreHoM (Tmpu
YCJIOBUH, YTO R™ u R wm R* u R™" psarer Bmecte ¢ o0pa3oBaHHEM CBSI3U TIPH
00pa3oBaHUH aPOMATHYECKOTO KapOOLHKIIA);

R™ 1 R*" MoryT GbiTh B3ATH BMECTE ¢ 06Pa30BaHIEM CBA3M,

RAS RASP RA% RA% RAIOR RAI RpAlla y RAID wabIl HE3ABHCHMO TIPEaCTABISET
co0o¥ BOIOPO, aJIKHUJI, ATKUIIOKCH UM aJIKUJIOKCHATKII,

ASa _ 15 AlO, .
R™* u R™™ MoryT 6bITh B3siThI BMecTe ¢ oOpasosanueM C1-C3 mornepeyHoit cas3y;
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R i R MoryT GBITH B3ATHI BMECTE CO CMEXHBIMI aTOMaMi C OOpa3OBaHHEM 5-
YJIEHHOTO HEAPOMAaTHYECKOro KapOOLUKIIA;

R™* u R*® moryr GITh B3SITHI BMECTE CO CMEXHBIMU aTOMAaMH C 0Opa3oBaHHeM 4-
YJIEHHOT'O HEAPOMAaTUYECKOr0 KapOOLMKJIIA MITH S-4JIEHHOTO HEApOMATHUECKOTO MeTEePOLNKIIA;

R™* i1 R*** MoryT GbITh B35ITHI BMECTE C OOPAa3OBAHIEM CBSI3H,

xonbrio C mpeacrasisier coOoit OEH30IbHOE KOIBLIO WM MTUPUAMHOBOE KOJIBIIO;

Q mpexncrasisier coOOl S-ueHHbII ApOMATHYECKHH TeTePOLITKIT,

kaxaeii R HesaBucuMo mpencraBisier  cOGOI  rayioreH, Ak, TajOTeHAKHI,
ANKWJIOKCH, [IMAHO WJIN TaJIOT€HAIKHIIOKCH;

R* 1 R™ kaskplii HE3aBHCHMO npencTasisier coO0 BOIOPO, aIKHUIT MITH TaJIOTEHATKHIT;

R’ NpeACTaBIsieT COOOH ATKUIT WU TaJIOTeHAJIKIL,

R* NIPEICTABIISIET COOOI BOIOPON WITH AJIKUIT, U

N MPeCTaBIIsieT OO0 1enoe Yucio ot 1 go 3.

[5] Coemunenne mo mrobomy w3 nyHktoB [1] - [3] wmmu ero dapmaneBTHYeCKH
nmpuemIIemMast conb, rae R® mpencrapisier coGOMH aNKIIT W TaIOreHATKII.

[6] Coemunenne mo mobOoMmy w3 nyHKToB [1] - [4] wmmum ero dapmarneBTHYECKH
npuemiemasi CoJib, raie R’ MPEeACTaBIsieT COOON aJIKUIL.

[7] Coenunenue mo modomy u3 myHKTOB [1] - [3], [5] wmu [6] wnu ero dapmanieBTHYECKH
npuemMJieMasi CoJlb, rae R* MPENCTaBIsIeT COOOH BOJOPOI MITH AJTKHIL.

[8] Coemunenme mo mrobOomy u3 mnyHkToB [1] - [7] wmnum ero dapmaneBTHUYECKH
mpUeMIIeMasi COllb, Ile KaxIbii R' HE3aBHCHMO NpEICTaBisieT COOO TajoreH, ajKumil WK
raJIOre€HaJIKHII.

[9] Coenunenue mo nwboMy u3 nyHktoB [1] - [7] wium ero ¢apManeBTHYECKH
npuemsiemMasi Cojib, Iie KaKIbli R' HesaBucuMO npencTaBisieT coOO0i rajJoreH.

[10] Coenunenue mno mrobomy wu3 nyHktoB [1] - [3] wmm [5] - [9] wmm ero
dapMaleBTHYECKH TMpUeMJieMas COJib, TJe R* npeacTaBsieT CcoOOW BOIOPON H R*
npeAcTaBysieT COOOH BOJOPO HITH ATKHIL,

wi R* 1 R? B3sIThI BMECTE CO CMEKHBIM aTOMOM yraepona ¢ obpasosanuem C3-C4
KapOoLHUKJIa.

[11] Coenunenne mno mobomy u3 myHKTOB [1] - [9] wim ero dapmaneBTUYeCcKu
npyuemiieMasi Cojb, Te R* npencrasisier cobol Bomopoa U R npeacTaBisieT coOol BOIOPOX
VT AJTKUIL

[12] Coemmuenue mo mwobomy u3 nyHktoB [1] - [3] wmmm [5] - [11] wm ero
(apmanieBTHYECKH MpUeMiieMasi coyib, rae Q mpencrasisier coOOM S-uJieHHBIH apOMaTUYECKUH
reTepPOLIUKIL.

[13] Coemmaenune mo mobomy u3 mnyakroB [1] - [3] wmm [5] - [12] wm ero
(hapMaLeBTHYECKH TIpHeMIIeMasi COJlb, TIIe aTOM YIiIepona, cMexHsiil ¢ R, nmeer crenyromyro
KOH(pUTrypauuo:

[Xumrmueckas popmyna 6]



rae koubLo A u R? umeror 3HauUeHUsl, YKa3aHHbIE B yHKTE [1].

[14] Coenunenue mo nyHKTy [1] mnm ero QapmaueBTHYECKU TpUEMIIeMasi COJb, T
COeAMHEHUEe BHIOPAHO M3 TPYIIIbI, COCTOsIIEH U3 coequnenu 1-2, 1-6 u I-8.

[15] Coenunenue mo nyHkTy [1] mnm ero QapmaneBTH4YeCKU mpuemiiemMas COjb, T
COeMHEHHe BBIOPAHO U3 TPYMIbI, cocTosiiedt us coenunenuii 11-3, 11-18, 11-23, 11-24, 11-27, 1I-
29, 11-33, 11-37, 1I-38, 11-44, 11-48, 11-50, 1I-51, 1I-52, 1I-54, 1I-55, 1I-56, 1I-57, 11-58, 1I-61, 11-62,
I1-63, 11I-65, 11-67 u 11-68.

[16] ®PapmaneBTHYecKass KOMITO3UIUS, BKJFOYAIOINAs COENMHEHHE IO JII0OOMY W3
nyHKTOB [1] - [15] wu ero papmaneBTUYECKH TPUEMIIEMYIO COJTb.

[17] ®apmaneBThueckass KOMMO3WIHUs Mo MyHKTY [16], rme dapmaneBTudeckas
KOMITO3UIIHSI TIPEACTABIISIET COOOM cpencTBo npotus BUY.

[18] Uuruburop waTerpasslt BUY, Brtouaromuii coenuHeHue mno JodoMy U3 IMyHKTOB
[1] - [15] umm ero papmaneBTUYECKH TPUEMIIEMYIO COJIb.

[19] Crocob neuvenust w/mnu npodmnaktuku BUY-nnHpexkuny, BKIFOYAIOIINNA BBEIEHUE
COeIUHEHMs 110 JTIF000MY U3 MyHKTOB [1] - [15] unmu ero ¢papmManieBTHUECKH MPUEMIIEMON COJIH.

[20] Coenunenue mno mobomy u3 myHKTOB [1] - [15] mmm ero dapmauesTudyecku
npremyieMasi CoJib JUIsl MPUMEHEeHHs! B JiedeHnn w/win npodunakruke BUU-undexunn.

[1'] Coenunenune, mpencrasieHHoe cuenywomei ¢opmynoir (I'), wmm  ero
(apmaLeBTHYECKH TIPHUEMIIEMAst COJIb:

[Xumunuaeckas popmyna 7]

OH O
o) _R3
= N
R4
L. N ]
REET T
n

rae

KOJIBLIO A TIpencTaBisieT cOOOH 3aMEIeHHbIH WM HE3aMELIeHHbIH IeTePOLIHKIT,

Q mpencrasisier coO0# TeTePOUMKII, HEOOSI3aTEIPHO 3aMELICHHBIH TaJIOT€HOM, AJIKHIIOM,
raJIOr€HAJIKWIIOM, aJKUJIOKCH, FaJIONEHAIKUIOKCH WU AJIKUJIAMUHO,

kaxaeii R'  HesaBmcHMO npencTaBisier coOOM  rajoreH, AajKWj, TaJOTeHAIKUI,
AJKUJIOKCHU, HUTPUJI WM FaJOr€HaIKUIOKCH,

L npencrasnsieT co00il 3aMeIeHHbIH WM HE3aMELeHHbIH aJIKUIIeH,

R’ npeAcTaBisieT coOOH 3aMEleHHbIN WM He3aMeLeHHbIN aJKWUJI, 3aMELICHHbIH M
HE3aMEIIeHHbIH HeapoOMaTHYeCKHi KapOOIMKIMI, WIM 3aMELICHHBIH Wi He3aMeIIeHHbIH

HeapOMaTI/ILIeCKI/Iﬁ rETCPOLUKITUIL,



R* npeAcTaBisieT coOOH BOAOPOA UM 3aMEIIeHHBIH WM HE3aMEeIeHHbIH aJIKIIT,

R® u R wm R® u samecrurens B konmbue A MOTYT OBbITh B3STBI BMECTE€ CO CMEKHBIMU
aToMamu ¢ 0Opa3oBaHMEM 3aMEIEHHOTO MIJIM HE3aMEeIIEeHHOTO reTePOINKIIa; U

N MpencTaBisier coOoM 1enoe yucio ot 1 o 3.

[2'] Coenunenue no nyHkty [1'] unmm ero dapmaueBTHyecKyd mpuemiemasi COJib, TIe
KOJIBLIO A mpefcTaBiisieT coOoi r0oe 13 CAenyoIuX KOleL;

[Xumunuaeckas popmyna 8]

EAVAV e

I\’U\R4 o R4 R4
5\ és\ J<R4 ,;é <S(' i
SN = SONTN_, SNT 7 SNTON
A l, 2 L, L .z
z '-ZZ Z.\~-3,Z 2\2‘4—;23

rae

R* NPEICTaBIISIET COOOI BOAOPO WITH 3aMeIIeHHBIN WJIU HE3aMEeIIIeHHbBIH aJIKHIIT,

NMYHKTHPHAs JIMHUS 0003HAYAET HATMYUE WITH OTCYTCTBHE CBSI3H,

7', 7% 7°,7" u Z° xaxnpiit HesaBrcumo npeacrasisier coboit CR™R™, CR™, O, N, NR™,
S, S(=0), S(=0), nm S(=O)=NRSC, r7ie KOJIMYECTBO T'€TepOaTOMOB Cpenu Zl, ZZ, Z3, AR" ZS,
paBHO O nnu 1,

2'uz2’,72'nz, 7' w2, 72 n2, 2" u 2, 22 nZ’, R*uZ , R*uZ’, R* u ' umu R* u 2°
MOryT OBITh B3ATBI BMeCTE€ C OOpa3OBaHHMEM 3aMelleHHOW wiu He3zamemneHHon C2-C4
MONEPEYHOM CBSI3H,

R™ u R™ kaxplii He3aBHCHMO MpeacTaBisieT coOOi BOXOPOJX, TaJIOTeH, THAPOKCH,
3aMEIeHHbI WJIM He3aMeIIEHHBIM aJIKWJI, 3aMeIleHHbIM MM He3aMeIeHHbIA aJIKUJIOKCH,
3aMELICHHbIH HWJIM HEe3aMeINEHHbIN aJKHUJIOKCUKAPOOHWII, 3aMELIeHHBIH MM He3aMeIleHHbIN
aMUHO, 3aMEIIEHHBbI WM He3aMelIeHHbI KapOaMous, 3aMeIIeHHbIH WM He3aMeIleHHbIH
ypeuso, 3aMELICHHbI WM He3aMEIleHHbIH apOMaTU4YeCKUl KapOOIMKIIWII, 3aMEINeHHBIH TN
HE3aMEIleHHbI ~ HeapOMaTUYeCKHi  KapOOUMKIIWI, 3aMEINeHHbI WIM  He3aMeIleHHbIH
apOMaTUYECKUN TeTePOLMKIIIII, 3aMELICHHBbI WM HE3aMELICHHBbI HeapoMaTU4YeCKui
reTepOLMKIIMI, 3aMEIIEHHbI WM He3aMEN[EHHBbIH apOMaTUYeCKUH  KapOOLMKIIUIIOKCH,
3aMEIEeHHbI WM He3aMEIleHHbI HeapoMaTHYeCKUd KapOOIMKJIMIIOKCH, 3aMEINeHHBbIH WU
HE3aMEILECHHbII apOMATHYECKUN TETEPOLMKINIOKCH, WM 3aMELIEHHbIM WM HEe3aMELIeHHbIN
HEAapOMAaTHUYECKUN MeTePOLUKINIOKCH,

R™ u R™® Ha OOHOM M TOM e arome yrjaepona MOTyT OBIThb B3SITBI BMECTE C
0o0pa3oBaHUEM OKCO, THOKCO WJTH 3aMEIEHHOTO UJTH He3aMEIEHHOTO CITMPOKOJIBLIA,

R NPEICTaBIsIeT COOOW BOAOPOJ, 3aMEIEHHBbIA WM He3aMeUISHHBbIA aJIKWII,
3aMEINEHHBbI WJIM He3aMeUISHHBbIA aNKUIKApOOHIII, 3aMEIIEHHbId WU He3aMeLIeHHBIN
ANKWJIOKCUKApOOHWJI, 3aMeIeHHbI WM HE3aMEeIIeHHBbIH KapOaMows, 3aMeIleHHBIH WIIH
HE3aMeIIeHHbIH apOMaTUYeCKUN KapOOLMKIMIKAPOOHU, 3aMELICHHBIH MJIM He3aMeIleHHBbIH

HeapoOMaTHYECKUH KapOOIMKIMIKapOOHWII, 3aMEIIeHHbIN I He3aMEIleHHbIH apOMaTHYeCKHA
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reTepPOLMKIIMIKAPOOHHI, 3aMEILECHHBIN 1581051 HE3aMeLIeHHbIN HEapOMaTUYECKUN
reTepPOLMKIIMIKAPOOHHI, 3aMELLECHHBIN 15805 He3aMeLEeHHbIN apoOMaTU4YECKUI
KapOOLMKIMIIOKCUKAPOOHWJI,  3aMEIIeHHBbI WM  HE3aMEIEeHHBbI  HeapOMaTHYeCKHid
KapOOLMKITMIIOKCUKAPOOHWUIT, 3aMELLEHHBIN 15805 HE3aMELLEeHHbIN apOMaTUYECKUI
reTePOLMKIMIOKCUKAPOOHMI, WM 3aMELIeHHBbIH WM He3aMeIIEHHbI HeapoMaTHYECKHil
reTepOLMKINIOKCUKAPOOHIIT, U

R® u R* wm R® 1 samecrurens na Z! MOTYT OBITh B35IThI BMECTE CO CMEKHBIMU aTOMaMHU
¢ oOpa3oBaHMEM 3aMELICHHOTO HJIH HE3aMEIEHHOTO IreTePOLIUKIIA.

[3'] Coenunenue mo myHkTy [1'] mnm ero gapmaneBTHYECKH MpUeMiieMasi COJib, TIe
KOJIBLIO A MpeAcTaBisieT coOoi TI000e U3 CIeAYIOIUX KOJEL!

[Xumrueckas popmyina 9]

Ane FavVa¥ol
R4 A
‘;\ R* ,‘SS\NJ<R4 <é\l\ll " qsg R4
N A = |3 JIfZ1 23 "’2’ \N Z.1
Z <52 1. B
Zzl;__.fzz
B Z3
(at) {b1) (c1)
Eava¥yl FaVaWol
R* R4
4
éS\N 7! g\N Z R
: I4 : 2 55\ 2\1 8
AT A 2352 \ 172
ZS st
B B \24—2
(d1) (e1) (f1)
4 rns
WR4 és R 1 R4
~. Z 21
éS\N)LZ: l}l ‘\Z2 (é\N A
| .lz2 25 ‘-_-" 5 s .'IZ
5 / £ -

rae

R* npeAcTaBisieT cOOOH BOAOPOA MITH 3aMEIeHHBIN WM He3aMEeIIeHHBIH aJIKUJ,

NMYHKTHPHAs JIMHUST 0003HAYAeT HATMYUE WIIH OTCYTCTBHE CBSI3H,

kKosbllo B mpencraBisier coboil 3aMeIneHHBIH WM He3aMEIleHHBIH KapOOLMKI, WIN
3aMEILECHHBIN WM HE3aMELIEHHbINA IeTePOLIUKIT,

7', 7% 7%, 7" v 7° xaxmpiii HezaBucumo npeacrasiser coboit CR™¥R, CR™, C, O, N,
NR™, S, S(=0), S(=0), unu S(=O)=NR5Gl (TIpu YCJIOBHH, YTO aTOM, COCTABJISIFOIIHK KOJNBIO B,
npexncrasisier coboit CR™, C wn N);

2'uz2’,72'nz, 7' w2, 72 n2, 2" u 2, 22 unZ’, R*uZ’ , R*uZ’, R* u ' umu R* u 2’

MOryT OBITh B3ATBI BMeCTE€ C OOpa3OBaHHMEM 3aMeIleHHOW wiu He3zamemneHHon C2-C4
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MONEPEYHOM CBS3H,

R™ u R® Kbl HE3aBUCHUMO TMPEACTaBNIsieT COOOW BOIOPOJ, TaJOT€H, THIPOKCH,
3aMCIUECHHBbI WM HE3aMELICHHbIH aJIKUJ, 3aMEIUEHHBbIA WM HE3aMELICHHBIM aJIKUIIOKCH,
3aMEINeHHbI WIH He3aMEIIeHHbIN aKUJIOKCUKApOOHIII, 3aMEIleHHbI WM He3aMeIIeHHbIN
aMUHO, 3aMEIIeHHBbIM WM He3aMeLIeHHbIH KapOaMoWs, 3aMeIleHHbIH WM He3aMeIleHHbIH
ypeHnao, 3aMeLIeHHbIH WM He3aMEILIeHHbIN apOMaTHYeCKUi KapOOLMKIINII, 3aMELICHHBIH HIIH
HEe3aMEINeHHbI HeapoMaTH4eCKWil KapOOLMKJIMJ, 3aMEIeHHbIH WIN  He3aMeIeHHbIH
apOMaTUYECKUN TIeTePOLMKIINII, 3aMELICHHBbI WM He3aMEeIlEeHHBbIM HeapoMaTU4YeCKui
TeTePOLMKIIMI, 3aMEIIEHHbI WM He3aMEUIEHHBbIH apOMaTHYEeCKHH  KapOOLMKIIUIOKCH,
3aMELICHHbIH WM HE3aMELICHHbIH HeapoMaTHUeCKUil KapOOLMKIIMIOKCH, 3aMELIeHHbIH WIN
HE3aMEILECHHbIN apOMATHYECKUI TeTEPOLMKIUIOKCH, WM 3aMELIEHHbIM WM He3aMeLIeHHbIN
HEAapOMAaTHUYECKUN MeTePOLUKINIOKCH,

R™ u R™ Ha OIHOM M TOM Xe aroMe yrjaepoaa MOTryT OBITh B3SITBI BMECTE C
00pa3oBaHUEM OKCO, THOKCO MJTH 3aMEIEHHOTO MU He3aMEIIeHHOTO CITUPOKOJIBIIA,

R NPENCTaB/IsieT COOOW BOAOPOJ, 3aMEIIEHHBbIM WM He3aMeUIeHHBIA aJIKWII,
3aMEINEeHHbI WJIM He3aMeUIeHHBbIA aNKUIKApOOHWI, 3aMEIleHHbI WM He3aMelleHHbINH
ANKWJIOKCUKApOOHMJI, 3aMEIeHHbI WM HE3aMEeIIeHHbIH KapOaMoWs, 3aMeIIeHHBbIH HIIH
HE3aMEIIeHHbIH apOMAaTHYeCKUN KapOOIUKIMIIKAPOOHWI, 3aMEUISHHbIA WM He3aMeIIeHHbIH
HEapOMaTHYECKUH KapOOIMKIMIKapOOHWII, 3aMEIIeHHbIN WM He3aMEIleHHbIH apOMaTHYeCKH
reTePOLIUKJIMIKAPOOHHI, 3aMEILECHHBIN 158151 He3aMeLEeHHbIN HEapOMaTUYECKUN
reTepPOLMKIIMIKAPOOHHI, 3aMEILECHHBIN 158105 He3aMeLEeHHbIN apoOMaTUYECKUH
KapOOLMKIMIIOKCUKAPOOHWJI,  3aMEIIeHHBbI WM  HE3aMEIEeHHBbI  HeapOMaTHYeCKHii
KapOOLIMKITUIOKCUKAPOOHWI, 3aMELLEHHBIN 158051 HE3aMELLEeHHbIN apoOMaTUYECKUI
reTePOLMKIMIOKCUKAPOOHM, WM 3aMELIeHHBbIH WM He3aMeIIEHHbI HeapoMaTHYECKHil
reTepOLMKIUIOKCUKAPOOHNIT,

R NpeNCTaBiisieT COOOM BOAOPOD, 3aMEINEHHBbIM WM He3aMEeUICHHBIA aJIKHII,
3aMEINEHHBbI WJIM He3aMeIIeHHbIA aJKUIKApOOHWN, 3aMEIEeHHbI WIH He3aMeleHHbIN
ANKWJIOKCUKAPOOHW, 3aMEINeHHbI WM HEe3aMEeLIeHHbIH KapOaMOWi, 3aMEeIIeHHBbIH WK
HEe3aMeIIeHHbI apOMaTUYECKUN KapOOIMKIMIKAPOOHU, 3aMEeLIeHHbIA WM He3aMeIIeHHbIH

HEapOMaTHYECKHUN KapOOIMKIMIKAPOOHWII, 3aMEIIeHHbIN I He3aMEIleHHbIH apOMaTHYeCKH

reTepPOLMKIIMIKAPOOHHI, 3aMEIIECHHBII 158105 HE3aMEILCHHBII HEapOMaTUYECKUI
reTepPOLUKIIMIKAPOOHHI, 3aMEILECHHBII 15805 He3aMeLeHHbIN apoMaTU4YECKU
KapOOLMKITMIIOKCUKAPOOHWJI,  3aMEIIEeHHBbI WM  HEe3aMEIIEeHHBbI  HeapOMaTHYeCKH
KapOOLMKITUIIOKCUKAPOOHUIT, 3aMEILECHHBII 15805 HE3aMEILECHHbBIN apoMaTU4YeCKui

reTePOLMKIMIOKCUKAPOOHMIT, WJIM 3aMEINeHHBbI WM He3aMeUIeHHbIH HeapOMaTHYeCKH
reTepPOLMKIMIOKCHKAPOOHUIT, 1

R® u R* wm R® u 3amecrurens na 7! MOTYT OBITh B3SITHI BMECTE CO CMEKHBIMH aTOMaMH
¢ o0pa3oBaHHEeM 3aMEeLICHHOTO WM He3aMEIEHHOTO TeTePOLHNKIIA.

[4'] Coenunenue mo mobOomy u3 nyHktoB [1'] - [4'] wnmm ero dapmaueBTUdecKu

npremsieMasi CoJjib, IJie COeJUHEHHUE MPEACTaBIIEHO cienyroment Gopmynoii (I-2):
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[ Xummueckas popmyna 10]

OH O
R3
R2a R26 X N~ RY,
N R°2
1> | &b
(R n = R%2 X R
RBb -
R?a R

rae

R* u R?® KKIbIH HE3aBUCUMO MPENCTaBJIsieT cOO0H BOMOPO, KU UJTH raJOreHAJIKII,

R* u R™ MOTYT OBbITh B3SITBI BMECTE CO CMEXHBIM aTOMOM yrjiepona ¢ oOpa3oBaHUEM
KapOOLMKIIA UJTH TeTEPOLINKIIA;

R’ npeAcTaBisieT coOOH 3aMEIeHHbIH WM HEe3aMELCHHbIN KU, 3aMELICHHbIH I
HEe3aMeIeHHbI HeapoOMaTHYeCKUi KapOOIUKIIMI, WM 3aMELIeHHbIH Wi He3aMeIleHHbIH
HEApOMAaTUYECKUI IeTePOLUKIINII,

R* npeAcTaBisieT cOOOH BOAOPOA MM 3aMEIEeHHBIN WM He3aMEIIeHHBIH aJIKUJ,

X npencrasisier coboit CR*R*, NR'™, 0, S, S(=0), S(=0), wu S(=0)=NR"";

R® R® R R™ R™ R*™ R*™ u R kaxpiii HesaBucuMo npencrasisier coGoii BOXOpOX,
rajoreH, THAPOKCH, 3aMCIUCHHBbI WJIM HE3aMEIUCHHBbIM  aJKWJ, 3aMELUECHHBbIM WIH
HE3aMEILECHHbBIN AJIKUJIOKCH, WIM 3aMELLEHHBIN WIN HE3aMELIEHHbI aMUHO,

R® u R%, R”™ u R”™ unu R™ u R® MOTYT OBITh B3SIThl BMECTE CO CMEKXHBIMU aTOMaMH C
o0pa3oBaHMEM 3aMELIEHHOIO WJIM HE3aMELIEHHOro KapOOLMKIA, WIM 3aMELIeHHOTO WU
HE3aMEILEHHOrO reTepOLUKIIA,

R* u R” wm R® u R* MOTyT OBITh B35THI BMECTe C 0Opa30BaHHEM 3aMELICHHON WU
He3ameleHHol C2-C4 nonepeyHol CBs3Y;

R® u R wm R u R™ MOTYT OBITb B3STBI BMECTE€ CO CMEXHBIMH aTOMaMH C
00pa3oBaHHEM 3aMEIEHHOTO WM HE3aMELIEHHOTO IeTEePOLIMKIIA;

R*> u R* wm R® u R® MOTYT OBITb B3SITBI BMECTE CO CMEKHBIMH aTOMaMH C
o0pa3oBaHHEM 3aMEIEHHOTO WM HE3aMELICHHOTO T'eTEePOLIMKIIA,

R npeAcTaBisieT coOOH 3aMeLIeHHBINH MM He3aMEIIEHHBIN aJKWII, 3aMEIleHHbINH HIIH
HEe3aMeIeHHbIN aJIKUJI, 3aMEeIIeHHbIA UM He3aMeUIeHHbIA aKUIKapOOHWI, 3aMEIIeHHbIN WU
HE3aMEIeHHbIN  AJKMJIOKCHUKApOOHWIJ, 3aMEIIeHHBbIH WJIM He3aMeIleHHBbIH  KapOaMom,
3aMELICHHbIH WM He3aMEIEHHbIN apOMaTUYeCKHi KapOOLMKIMIKapOOHUII, 3aMEeINeHHbIA HITH
HEe3aMeIeHHbI HeapOMaTHYeCKUH KapOOUMKIMIKApPOOHIII, 3aMEINEeHHbIH WM He3aMeIleHHbIH
apOMATHUYECKHI TeTePOLMKITIIKApOOHIII, 3aMEIIeHHBIN HITH He3aMEIleHHbIH HeapOMaTHYEeCKH
reTepPOLUKIIMIKApOOHHI, 3aMEILECHHBIN 1581051 HE3aMeLeHHbIN HEapOMaTHUYECKUN
reTePOLMKIMIANKIIKAPOOHUI,  3aMEINeHHbI WM HE3aMEeIIeHHbIH  apOMAaTHYECKHId
KapOOLMKIMIIOKCUKAPOOHWJI,  3aMEIeHHBbI WM  HEe3aMEIIEeHHBbI  HeapOMaTHYeCKH
KapOOLMKITUIIOKCUKAPOOHUIT, 3aMEILECHHBIN 15805 HE3aMEILEHHbIN apOMaTUYECKUI
reTepOLMKIMIOKCHKAPOOHWSI, WJIM 3aMEIleHHBbIH WM He3aMEeIIeHHbIH HeapoMaTH4YeCKUi

FeTepOI_II/IKJ'II/IJ'IOKCI/IKap6OHI/IJ'I;
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11 o o . o
R"" mpencrasisier co0oil 3aMEIIEHHbIH MM HEe3aMELIEHHBbIA aJKWJI, 3aMeLIeHHBIA WIN
HE3aMEIICHHbIH aKUIKapOOHIJI, 3aMEIIEHHBbIH WM HEe3aMEIleHHbI aJIKUIOKCUKapOOHWUI,
3aMEINeHHbI WM  He3aMeUIeHHBbIH KapOaMoWj, 3aMelIeHHBbIH WIM  He3aMeIeHHbBIN

apoOMaTUYeCKHi KapOOIUKIMIKApOOHUI, 3aMEIIeHHbIN I He3aMEIIeHHbIH HeapOMaTHYeCKHid

KapOOLUKINIKapOOHNUI, 3aMelleHHbIN WJIn HEe3aMeIleHHbIN apOMaTUYECKUM
reTepOLMKIMIKAPOOHII, 3aMeLIeHHbIN WIN HEe3aMelleHHbIN HEapOMaTHUYECKHUI
reTepOLMKIMIKAPOOHII, 3aMELIEHHBIN 1581051 HEe3aMeIleHHbIN apoMaTh4eCKui

KapOOLMKIMIIOKCUKAPOOHUJI,  3aMEIEHHBbI WM  He3aMeIleHHbI  HeapOMaTHYECKHd
KapOOLMKITUIIOKCUKAPOOHUIT, 3aMEIIEeHHBII 15805 He3aMEILEeHHbBII apoMaTU4YeCKui
reTePOLMKIMIOKCUKAPOOHUI, WJIM 3aMEINEHHbI WM He3aMeleHHbIH HeapOMaTHYeCKHil
reTepOLMKIMIOKCUKAPOOHUIT, 1

Q, R' 1 n umeror 3HAYEHMs, YKa3aHHbIE B yHKTE [1'].

[5'] Coenunenne mo mobOomy u3 nyHktoB [1'] - [4'] wim ero dapmaneBTUYECKU
npuemieMasi CoJib, T1ie R’ MPEACTaBIsIeT COOON aJIKUI MIIH TaJIOT€HAKIIL.

[6'] Coenunenne mo mobOomy u3 nyHktoB [1'] - [5'] wnmm ero dapmaneTuyecku
npuemIiemMasi CoJb, TIe R* npencTasJsier CoO0H BOIOPO.

[7'] Coenunenue mo mobOomy w3 nyHktoB [1'] - [6'] wnmm ero dapmaneBTUdecKu
npuemjiemMasi Cojib, TZI€ N MPENCTaBsieT COOOH Ieioe YUCIO OT 2 WM 3 U Ka)abld R
HE3aBUCHMO IPENCTABISAET COOOM rajloreH, ajKuI TN FaJOTeHATKIIL.

[8'] Coenunenne mo mobOomy u3 nyHkToB [4'] - [7'] wim ero QapmaneBTUYECKU
npuemiiemasl Cojib, Iae R* npencrasisier cobol Bomopoa u R” npencTanisier co0ol BOIOpOA
WJTU QJIKUJL,

i R* 1 R* B3sIThI BMECTE CO CMEKHBIM aTOMOM yriepona ¢ obpasoanuem C3-C4
KapOoIuKIIa.

[9'] Coenunenne mo mobOomy u3 mnyHkrtoB [1'] - [8'] wnm ero dapmaneBTHYECKH
npuemsieMasi cojib, rae Q mpencraBisieT COOOH S5- WM O-4JIeHHBIH aPOMATHYECKHI TeTePOLHKIL,
HEeOoOsI3aTeNIbHO ~ 3aMELIEHHBI  TaJIoreHOM,  AJKWJIOM,  TaJIOTEHAJKWIOM,  QJIKMJIOKCH,
raJIoOreHaJIKWIOKCH W aTKUJIAMUHO.

[10'] Coenunenue mo mobOomy u3 nyHkToB [1'] - [9'] wnu ero dapmaneBTUYecKu
npuemMsieMasi CoJjib, I7ie aTOM yIJIepoia, CMEXKHBII C R*, umeer CIEAYIOLIYIO KOHPHUTYpaLHIO:

[ Xummueckas popmyna 11]

s nmR4
SNy
A

rne konbuo A n R nmeror 3HAYEHUs, YKa3aHHbIe B yHKTE [1'].

[11'] Coenunenne mo nyHKTy [1] wnm ero ¢apmauneBTUYECKH MpUEMIIeMasl COJb, THe
COeIUHEHHe BBIOPAHO M3 TPYIIIbI, COCTOsIeH u3 coenunenuii 1-2, 1-4, I-5, 1-6 u I-8.

[12'] dapmaneBTHUeCKas KOMIIO3WMLIUSA, BKJIIOYAIOIIAsl COENUHEHHWE 1O JIOOOMYy WH3

nyHKTOB [1'] - [11'] miu ero papmanieBTHYECKU IPUEMIIEMYIO COJIb.



14

[13'] DapmaneBTudeckass kommo3umnus mo nyHKTy [12'], rme dapmaneBTudeckas
KOMITO3UILIMS MTPeCTaBIsieT coOoi cpencrso nporus BUY.

[14'] ®apmanesBruueckass kommosunus no nyHkry [12'], rme QapmanesTudeckas
KOMITO3ULIMS MTPECTaBIsAeT cO00M nHruouTop nHrerpasst BUY.

[0009]

Hacrosimee n300perTeHrne TakKe OTHOCUTCS K CHOCOOY NMPOQUIAKTHKH WIN JICUSHHS
BHY, BriroyarommeMy BBeieHHE 4eI0BeKy 3(h(HeKTHBHOTO KOINYECTBA COSIUNHEHUS.

Hacrosimiee uzo0perenue takke oOecreynBaeT COeAUHEHUE Il IPUMEHEHUsI B Ka4eCTBe
JIEKapCTBEHHOTO cpenctna npotus BUY.

[DPDPEKT U30BPETEHNA]

[0010]

CoenuHeHne 1Mo HACTOSILIEMY H300pPETEHUIO 00JanaeT MHruOUPYIOIIeH aKTHBHOCTBHIO B
OTHOLIEHWH HMHTETpa3bl W/WJIM aKTHUBHOCTBIO, HAIMPABJICHHON Ha WHTHOMPOBAaHUE KJIETOUHOTO
pocra, npoTuB BUpyca, B yacTHocTd BHUY mnm ero pesucreHtHoro Bupyca. COOTBETCTBEHHO,
COEAMHEHHE IO HACTOSIIEMY H300PETeHHIO TMONE3HO Ml NPOQUIAKTUKH WM JICUEHHS
pa3nuyHbIX 3a0oneBaHui, BUPYCHbIX uH(pexknwmi (Hampumep, CIIM/la) u T.m. ¢ y4actuem
uHTerpaspl. bojee MpeamodTUTENbHO, COSOMHEHNE MO HACTOSIIEMY H300PETEHHIO TOJE3HO B
Ka4yecTBE HMHICUOWTOpA HMHTErpasbl INTENBHOrO JAelcTBUs. Kpome TOro, coenwHeHHe I10
HACTOSIIEMY H300PETEHHIO TAKXK€ MMEET MPEBOCXOIHBIH NMPO(HIb PE3UCTEHTHOCTH, MO3TOMY
COEAMHEHHE HE MOJKET JIeTKO BbI3BaTh HOBbIM BHY-pesucrenTHblil Bupyc u T.11. Eme Oonee
NPEATIOUYTUTENBHO, COEIUHEHHE I10 HACTOSINEMYy H300peTeHHI0 TaKkKe JIE€MOHCTPUpPYET
npoUIaKTHUECKU HITN TepaneBTuIecKuil 3pdexr Ha BUpyC, Pe3UCTEHTHBIN K JIEKApCTBEHHOMY
cpeactey mnporue BHUY. Eme Oojee NpenmnouTUTENbHO, COEOUHEHHE TI0 HACTOSIIEMY
U300peTeHNI0 HMMeeT HeOOJbINON KJIMPEHC, UIMTEbHbIH MNEepHOA MOJY)XKU3HH in Vivo |
OTJINYHYIO PACTBOPUMOCTb, MeTabONMUECKyK0 CTAaOMIBHOCTD MM OMONOCTYHNHOCTh M T.JI., a
TaK)ke TIOJIE3HO B KadyeCcTBEe JIEKAPCTBEHHOI'O CPENCTBA, KOTOPOE BBI3BIBAET MEHBINYIO
O0ECTIIOKOEHHOCTh ~ W3-32  IIUTOTOKCUYHOCTH WM  TNOOOYHBIX  3¢¢dekToB  (Hampumep,
MyTareHHOCTH, yUTHHEHUs nHTepBaia QT Ha 3JIEKTPOKapIUOTrpaMMe U ApUTMHEH).

[CIIOCOB OCYIIECTBJIEHUA U30BPETEHVA|

[0011]

3HaYeHne KaXKJOro TEPMHUHA, UCTIOIB3YEMOTr0 B HACTOSIIEM OMHUCAHNH, OOBSICHEHO HUXKE.
Kaxxaplii TEpMUH HCIIONB3YETCsl B OAHOM U TOM K€ CMBICIIE, KOTJa OH HCIIOJb3yeTCsl OTAENIbHO
WJIM KOT7Ia UCIIOJIB3YETCsl B COYETAHUU C IPYTUMU TEPMUHAMHU, €CJIM HE YKa3aHO MHOE.

TepmuH "cocrosmuii u3" o3HavyaeT CoAepsKaIiii TOIbKO KOMIOHEHTBL

Tepmun "Brirouarouuil" oO3HauYaeT He OrPAHUYUBAIOLIUINCS KOMIIOHEHTAMU U He
UCKJTFOYAIO NN HEOMTUCAHHBIX (DAaKTOPOB.

[0012]

Tepmun "ramoreH" BkirouaeT aToM (TOpa, aTOM XJopa, aToM Opoma u arom iHoxa. B
YaCTHOCTH, MPEANOYTUTENbHBI aTOM (PTOPA U aTOM XJIOpa.

[0013]
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Tepmunr "anxun" Brmowaer Cl1 - C15, nmpeamoururensHo C1 - C10, Oonee
npennoututesibho Cl1 - C6 u eme Oomee mnpeanoututensHo Cl - C4 juHelHyO wWin
Pa3BETBIIEHHYIO YIJIEBOAOPOAHYIO rpymmy. [IpuMepsl BKIIOYAIOT METHJ, 3THJ, H-TIPOIWI,
U30TPOIWI, H-OyThiI, u300yTHiI, BTOP-Oy T, TpeT-OyTHII, H-IEHTUJI, U30NEHTWII, HEOTIEHTHJI, H-
IeKCUJI, U30T€KCUJI, H-TENTUJI, U30Te€NTHJI, H-OKTUJI, U300KTUJI, H-HOHMJI, H-JI€LWJI U T 1.

[TpeanoururenbHON hopMoit "amkuna" ABISETCS METWII, STUJI, H-IIPOIIJI, U30TIPOINJ, H-
Oytuin, n3o0ytmi, BTOp-OyTHi, Tper-OyTun mnm H-neHTHa. bonee mpennourutensHas (opma
NpeACTaBysieT COOOH METHJI, STHJI, H-TIPOTTHJI, U3OMPOIINJ UM TPET-Oy THIIL.

[0014]

Tepmun  "ankenun" Brmowaer C2-C15, mpeamoururensHo C2-C10, Oonee
npennoututenibho  C2-C6 u  eme Oonee mnpeanoututensHo C2-C4  nuHeHHyO  wiH
Pa3BETBIIEHHYIO YIJIEBOJOPOIHYIO TPYIIY, UMEIOLIYIO OXHY WM HECKOJBKO ABOWHBIX CBSI3EH B
a000M  MONOKEHUH(MONOXKEeHUsAX). [IpuMeprl  BKIFOYAOT BUHWJI, QJUIMJI, TIPOITIEHUII,
U30TPOIeHI, OyTeHW1, W300yTEeHWI, TNpeHWwI, OyTaAWeHWI, TEeHTCHWI, HW3OMEeHTEHMI,
NEHTAANEHWI, TeKCEHIII, U30T€KCEHIII, TeKCaJUeHIJI, TeNITeHU)I, OKTEHWJ, HOHEHWII, TEeLEHNI,
YHISLEHWI, JOACICHW, TPUACLIEHI, TETPAACLICHN, IEHTAASLIEHW U T /1.

IIpenmouturenbHoil  ¢opmoiri  "ankeHwna" SBISIETCS BUHWI, aJUTHJ, TPOIEHWI,
U30TIPOTIEHIT TN Oy TEHUIL.

[0015]

Tepmun  "ankmnen" Brumowaer C1-Cl15, mpeanourutensHo C1-C10, Oonee
npennoututesibpho  C1-C6 u  eme Oomee mnpeanoututrensHo C1-C4  nuHelHyO wiH
Pa3BETBIIEHHYIO JBYXBAJEHTHYIO YIJIEBOAOPOAHYIO rpymmy. IIpumepbl BKIIOYAOT METHUJIEH,
STUJIEH, TPUMETHIIEH, ITPOMUJIEH, TETPAMETUIICH, IEHTAMETUIIeH, TeKCAaMETUJIEH U T.J.

Kpome Toro, "ankuneH" Takke BKJIIOYAET IPYIIY C MOMEPEYHON CBA3BIO, KaK IMOKa3aHO
HIDKE:

[ Xummueckas popmyna 12]

KT

[0016]

Tepmunr "Apomarudeckuil KapOOLMKIMI" O3HAYaeT LHKJINYECKYI0 apOMAaTHYECKYIO
YIIEBOAOPOAHYIO TPYIITY, KOTOpasi SIBISIETCS MOHOLMKIMYECKONW WM OWIMKJINYECKOH WIH C
O6BpIMM KONMMUECTBOM LUKJIOB. Hanmpumep, oH BKIrOUaeT GpeHw, HagTui, anTpui, GeHaHTPUII
U T

[IpennouturenbHOI GopmMoii "apoMaTiueckoro kapoouukimia" spisercs GeHL

[0017]

Tepmunr "HeapomaTtudeckwii KapOOLUMKIMI" O3HaYaeT LMKJIWYECKYIO HACBILIEHHYIO
YII€BOAOPOAHYIO — TPYINIy  WMJIM  LUKJIWYECKYI0 ~ HEAPOMATHUYECKYH)  HEHACBILEHHYIO
YIJIEBOAOPOAHYIO TPYIITY, KOTOpasi SIBJAETCS MOHOLMKJIMYECKOH WM OUIMKJINYECKOH Wiu C

OONBIIMM  KOMUYeCcTBOM LUKIIOB. "Heapomatuueckuil kapOouukinua", KOTOPBIA SIBJISIETCA
2
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6I/IL[I/IK.]'II/ILIGCKI/IM W TMMOJTULUKIINYCCKUM, BKJIIHOHACT KOHACHCHUPOBAHHYHO KOJBLCBYHO TPYIIILY,
rac HeapOMaTI/I“IeCKI/II‘/'I Kap6ou1/11<m/m, KOTOpI:;IfI ABJIACTCA MOHOIMKIINYECKUM NJIn
6I/ILII/IKJ'II/ILIeCKI/IM WM TNOJIMOUKIUYCCKUM, KOHACHCHUPOBAH C KOJbBLOM YKAa3aHHOI'O BbIIIC
"apoMaTudeckoro kapobouukimia”.

Kpowme Toro, "HeapomaTuueckuii KapOOLMKIMI" TaKKe BKJIOYAET TPYIIy C MOMePeuHOM
CBSI3BIO WJIM TPYIITY, OOPa3yOLIYIO CIIUPOKOJIBLO, KaK MOKa3aHO HUKE:

[Xumunuaeckas popmyna 13]

[VaVaVaN [Wa VeV [P aValaN

HeapomaTuyeckuii KapOOLIMKJIIHIL, KOTOPBII SIBJISIETCSL MOHOLUKIUYECKUM,
MPEIMOYTUTENIbHO colepkuT 3-16 aToMoB yriepona, Oojiee MpeanouTUTENbHO 3-12 aTOMOB
yriepona u eme Ooyiee MpennoyTHTenbHO 4-8 aromoB yriepona. Ero mpumepbl BKIHOYANOT
LUKJIONPONHI, LUKIOOYTHJ, LMKJIOMEHTHJ, LHUKJIOTEKCHJ, LHKJIOTENTHJ, LUKIOOKTHIL,
LIUKJIOHOHWI, [IUKJIONELII, IUKJIOPONESHM, HUKIOOYTeHNI, IUKIONEHTEHIII, [INKJIOTEKCeHMII,
LUKJIOTeNTEHWI U HUKJIOT€KCaAUESHHUII.

burmknnyeckuii UJIN HOJHULIUKIINYECKUN HEapOMaTUYECKU KapOOLUKITIIT
npeanouytuTenbHo umeer 8-20 aromoB yriepoaa, Oosee mnpenmnouTurenabHO 8-16 aTomoB
yraepona. Ero mpumeps! BKIOYAIOT WHAAHWI, WHAEHWI, aleHaQTWwi, TeTparuapoHadTHi U
bayopeHu.

[0018]

Tepmun  "apomaTuueckuii  reTepoOLUKIMA'  O3HA4YaeT  MOHOLMKIMYECKYI0 MU
OMLIMKJINYECKYIO0 MM TMOJULUKIMYECKYI0 apOMATHYECKYI0 LHKJINYECKYI TIPYIIY, UMEIOLIYIO
OIMH WIH HECKOJbKO OJWHAKOBBIX WM Pa3HbIX TEeTEepPOaTOMOB B KOJbLE, MPOU3BOJIBHO
BbIOpaHHbIX U3 O, S u N.

bunuknuyeckuii WiIM  NOJUUUKINYECKUN apOMaTUYECKHIl TeTePOLMKINI  Takke
BKJIFOYAET MOHOLMKINYECKUN WM OWIMKIMYECKUNA WU TMOJMULUKINYECKHI apOMaTHYECKH
reTePOLMKIINI, KOHACHCUPOBAHHBIN C KOJBIIOM "apOMaTHYECKOro KapOOUMKIIMIa", OMMMCAHHOTO
BbilIe. CBsI3b MOXKET MPUCYTCTBOBATh HA JIFOOOM U3 KOJIELI.

MoHOUMKINYeCKUIl apoOMaTHYeCKUH TIeTepOLMKINI IPEeANoUTUTENbHO uMeeT 5-8
YJIeHOB, Ooliee MPEeaNmoYTHTENbHO S5 wiu 6 wieHoB. llpumMepsl S-4JI€HHOTO apoOMaTUYECKOTrO
reTepOLMKIIAIA BKIKYAOT MNUPPONNJ, HMHAA30JWUJ, MHPA30IWI, TPUA30JIUJ, TETPa3OJInl,
bypun, THEHWJ, W30KCA30JIWJI, OKCA30JIMJI, OKCAaUa30JWI, W30THA30JMI, THA30IWI M|
THaguazoaua. lIpumepsl 6-4wIEHHOrO0 apOMaTUYECKOrO TeTEPOLMKIINIA BKJIIOYAOT MUPUAWI,
NUPUAAZUHUT, TUPUMUIANHNI, TUPAZUHUAI U TPUA3SHHUIL

bunuknnyeckuii apOMaTUYECKUNA MeTePOLMKIINII NPEANOYTUTENbHO uMeeT 8-10 4ieHoB,
6onee npennoururenbHo 9 nmu 10 uneHoB. Ero nmpumeps! BKIIOYAIOT MHAOIMI, U30MHAOIMI,

HHOA30JI1JI, UHAOJIHU3HWHHII, XUHOJIMHUIIL, HU30XHUHOJIMHHNII, MHHOJIMHHUII, (1)TaJ'Ia3[/IHI/I.]'I,
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XUHA30JMHWI, HA(QTUPHIUHWI, XWUHOKCAJIMHWI, INYPUHWI, NTEPUAUHII, OeH3UMHIA30JIUI,
OeH3M30KCa30IMI, OEH30KCa30JMJI, OEH30KCAaaUa30Juil, OEH3M30THA30IMI, OEH30THA30JIUII,
Oensoruagmazonwit,  Oensodypms,  u3o0eHzodpypui,  OeH3oTHEeHWN,  OEH30TPHUA30JIUI,
UMHA30TH UL, TPHUA30JIOTHUPUANIL, UMHIA30THAZ0NINIL, NMPa3UHOMUPUIA3HHUIL,
OKCa30JIOMUPUANI U THA3OJOTTUPUIIIIL.

Tpunmkiauyeckuii  wiM  uUMEOWMH  OoJblIee YHCIO LUKJIOB  apOMaTHYECKUH
reTePOLIMKIIMI MPEAToUTHTENbHO umeeT 13-15 unenos. Ero mpumeps! BKIIIOYAOT KapOa3ommi,
AKPUAMHUJ, KCAHTEHUJI, (DEHOTHA3UHII, (PeHOKCATUMHUI, (DEHOKCA3HHUI U TUOEH30(ypHII.

[0019]

TepmuHn "HeapomaTHueCKMH TIeTEpOLUKINI" O3Ha4aeT MOHOLIMKINWYECKYI0 MU
OMLMKIIMYECKYIO WM TOJTULUKIMYECKYI0 HEAPOMATHUECKYI0 LUKINYECKYIO TPYIITY, HMEIOLIYIO
ONWH WJHM HECKOJbKO OJMHAKOBBIX WJIHM pPAa3HBIX TE€TEPOATOMOB B KOJIbLE, MPOU3BOJIbHO
BbIOpaHHbIX U3 O, S w N. bunukimuueckuiél WiIM NONMUMKIMYECKHH HEapOMaTHYECKHUIl
TETEPOLMKIIMI  TaKKe  BKIIOYA€T  MOHOLMKIMYECKHMH WM OMUMKINYECKUH WM
NOJULIUKINYECKUH  HEApOMATUYECKUH TIEeTePOLUKIIII, KOHIEHCHPOBAHHBIH C  KOJBIIOM
"apoMaTH4IeCcKOro kapOormkmia”, "HeapOMaTHYECKOTO kapOouukma" n/unm
"apOMaTUYEeCKOrO TeTePOLMKINIA", OMHCAHHOIO  BBIIIE, W MOHOLMUKIMYECKHH WIH
OMLMKIMYECKUI WIN TOMULIUKIMYECKIH HEapOMaTHIeCKH KapOOILMKINI, KOHAEHCUPOBAHHBIN
C KOJBLOM "apOMaTHYECKOro reTepouukiImia”’, OmucaHHoro Bbime. CBs3b  MOXKET
NPUCYTCTBOBATh Ha JIFOOOM U3 KOJIELI.

"HeapoMaTHueCKHi reTepOLMKINI" TakXe BKIHOYAeT IPyNIy ¢ NONEPEeYHON CBA3BIO WU
rpyImny, oOpa3yroIyo CIIUPOKONIbLO, KaK MOKa3aHO HIKE.

[Xumnueckas popmyna 14]

NV Vo AN
—0

||

N

MoHouMKInYeckuil HeapoMaTU4YeCKUH TIeTepPOLUKINI TPEANOYTUTEbHO HMeeT 3-8
YJIeHOB, OoJiee PEINOYTUTENIBHO 5 WU 6 YJIEHOB.

IIpumepsl 3-4I€HHOrO HEapoOMAaTHUYECKOro TeTepOLMKINIA BKIIOYAOT TUHUPAHUI,
okcupaHun u asupuguHuiI. Ilpumeprl 4-ujJeHHOro HeapoOMaTHYECKOro TeTepOLMKINIIA
BKJIFOYAIOT OKCETAHWII U a3€TUIANHUIL. 1IpuMeps! 5-4JIeHHOrO HeapOMaTU4YECKOrO reTepOLUKINIIA
BKJIFOYAIOT OKCATHUOJIAHUJ, TUA30JUAUHWI, MUPPOJIUAMHUI, MUPPOJUHUI, HUMUAA3ONUANHUIL,
UMHUIA30JIMHIII, THPA3OJUIAUHWI, TMHPA30JUHWI, TETParuapodypus, IUTHAPOTHA3OIMUI,
TETPAruApON30THA30IWI, JHOKCOJaHWI, AHOKCOIWa U Tuonanwi. Ilpumeps! 6-dsieHHOrO
HEApOMAaTHYECKOr0  TeTEepPOLUKINIAa  BKIIOYAIOT  JUOKCAHWJ, THAHWJ, [HUIEPUIAMHUI,
nunepasuHmI, MopdomHmI, MOphOIUHO, THOMOP(OIMHNI, THOMOP(HOIUHO, AUTUAPOITUPUIILI,
TETPAruAPONUPUANI, TETPAruAPONUPAHMUII, JUTMAPOOKCA3MHUI, TEeTParuApONUpUAA3UHNIL,

rekCaruaApoOnupuMUAnHNuI, AUOKCA3UHWJI, TUHUHWUI W TUHASUHUIL. HpI/IMepr 7-471€HHOTO
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HEapOMaTHUYECKOTO TeTePOLMKIINIIA BKIIOYAIOT FeKCArHIpOa3eMUHII, TETPAruAPOAHa3EITHHIIT 1
OKCETIaHMJI.

bunmknuyeckui 158)05 MOTULUKJINYECKUI HEapOMaTUYECKUU reTepOLIMKIINIL
npeanouTuTenbHo umeer 8-20 uneHoB, Oonee mpeanourutenbHO 8-10 uneHos. Ero mpumepst
BKJIFOYAIOT UHIOJUHIII, U30UHIOIUHIIL, XPOMAHUI U H30X POMAHMII.

[0020]

Tepmunsl "apoMaruyeckuii  kapOormki", "HeapoMaTHUeCKuii  KapOorukiI",
"apomatuueckuii rereporukia’ U "HeapOMATUYECKUHM TeTepOLUKNI" O3HA4aroT KOJIbIIA,
MPOU3BOJHBIE OT "apoMaTHdeckoro kapOorukiamia", "HeapoMaTH4eckoro kapOouukimia",
"apOMaTHYECKOro TeTepoluKInIa" U "HeapoMaTHUEeCKOrO0 TeTepPOLMKIIIA", COOTBETCTBEHHO,
OIHCAHHBIE BBIIIE.

[0021]

Tepmun "kapOouukn" o3Haudaer "apomMaTHuecKuil KapOOUMKI"' WM "HeapoMaTHYECKUU
KapOOLMKIT", OTMIMCAHHBIN BHIIIE.

[0022]

Tepmun "rereporukn” o3Ha4aeT "apoOMaTUYECKUN reTePOLUKI" WIN "HeapOMaTUYECKUM
reTepOLUKII", OTMCAHHBIN BBIIIIE.

[0023]

Tepmur  "cnmpokonbmo" — o3HawaeT — "HeapoMaTHuUecKuii  kapOommkin" WK
"HeapoMaTHYeCKUN reTepoLMKII", ONMCAHHbIN BBILIE.

[0024]

B Hactosimem onucanuu ¢pasa "HeoOA3aTeIbHO 3aMELEeHHbIH IPyNIoi 3amecTurene o
O3Ha4aeT "Heo0s3aTeIbHO 3aMEINeHHbIH OJHON MM HECKOJIbKUMH IPYIIAaMH, BHIOPAHHBIMU U3
rpymnmnel 3amecturesiei o. To ke camoe OTHOCHTCS K (pa3aMm "HeoOs3aTeIbHO 3aMeLIeHHbIH
rpynmnoii 3amecrureneii ", "HeoOs3aTeNbHO 3aMeINEHHbIH TIpynmmod 3amecTurened Y" u
"HeoOs3aTeIbHO 3aMEeLEHHbBIN IPYTION 3aMecTuTenei y'".

[0025]

IIpumepsl 3amectureneil st "3aMEIIEHHOTO ajkuia', "3aMEIleHHOro aJKUJIOKCH",
"3aMeIeHHOTO aKIiIKapOoHmIa", "3aMeIeHHOro ajlkuaokcukapoonmna", "3amermennon C1-C4
nonepeuHoil ces3u”, "samemeHnHoil C2-C4 nonepeuHo# cBA3M" U "3aMeLIEHHOro ajKuieHa"
BKJIFOYAIOT TPYNIY 3aMECTUTENed A, yKa3aHHYI HIDKe. ATOM yIyiepoAa B IMPOU3BOJBHOM
MOJIOXKEHUH MOJKET OBITh CBSI3aH C ONHOW MM HECKOJBKHUMH TPYIIAMH, BBIOPAHHBIMH W3
CIEAYIOLIEN IPYNIbl 3aMeCTUTENeH A:

I'pynma 3amectuteneld A: rajoreH, TUAPOKCH, KapOokcu, ¢opmui, (HopMIIOKCH,
cyabhanun, cynbpuHo, cynbho, THOPOPMUI, THOKAPOOKCH, TUTHOKApOOKCH, THOKapOamou,
II1aHO, HUTPO, HUTPO30, a3MJ, THIPA3UHO, YPEUAO, aAMHUAMHO, TYAaHHIWUHO, AJKUIIOKCH,
HeoOs3aTeIbHO  3aMEIICHHBIN TPYNIONH 3aMeCTHTeNel ¢ aJKEHWIOKCH, Heo0s3aTeNbHO
3aMEINEHHBbIN TPYION 3aMeCTHTeNeH ¢, aJKIIKapOOHHUJIOKCH, HEOOSI3aTeNIbHO 3aMEIeHHbIN
IPYIINON 3aMecTUTeNel 0, AaJKeHUIKapOOHMIIOKCH, HEOOs3aTeNbHO 3aMELIeHHbIH TPYIIoi

3aMeCTHTEeIeH 0, aJKIIKapOOHWI, HeoOs3aTeIbHO 3aMEIIeHHBIH TPYNION 3aMeCcTUTeNeld «
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ANIKEHIIKapOOHUIL, HEeoO0s13aTeNTbHO 3aMeIlEeHHbIH rpynmnoi 3aMecTuTeNnen a,
ANKWIOKCUKapOOHWJ,  HeoOsA3aTeNbHO  3aMELIeHHBbII  rpynmod  3aMecThrened o
ANKEHWIOKCUKApOOHMJI,  HEeoOs3aTeNbHO  3aMEIlNeHHBbIH  Tpymmod  3aMecTuTenedl o
ankuicynbpaHmi, HeoOA3aTeNbHO 3aMeIeHHBIN IPYNIOil 3aMecTUTeNe! 0, ATKEHWICYIb(paHNII,
HeoOs3aTeIbHO 3aMELIeHHBIN TPYNIOH 3aMecTUTENe o aJKWICYIb(UHII, HeoOs3aTebHO
3aMeINeHHbIH TPYNIION 3aMeCcTHTeNel o aJKeHWICYJIb(GUHWI, HEeoOs3aTeNbHO 3aMelleHHbIH
IPYNION  3aMecTuUTeNned o, aJKWICYJb(QOHII, HeoOA3aTeNbHO 3aMEeLIeHHBIH IpyInon
3aMeCTUTEeNIeH 0, aTKeHUJICYIb(QOHMI, HeOOs3aTeIbHO 3aMEINeHHbIH TPYIION 3aMeCTHTENeH O,
aMHUHO, HeoOsI3aTeIbHO 3aMELICHHBbIH TPYNNoH 3aMecTuTeiel [3; MMHUHO, He0OsS3aTeNbHO
3aMEeINEHHbIN TPyMNron 3amectutened [, kapOaMomi, HeoOs3aTeabHO 3aMELICHHBIA TPYIIOH
3amecTturesiei B; cyippamMont, Heo0s3aTeIbHO 3aMELIIeHHBIH TPYIION 3aMecTuTenel 3; ypeuno,
HEeoOs3aTeNIbHO 3aMELICHHBI TPYNNoOW 3amecTutesiell [, apoMaTHUYeCKHil KapOOLMKIIWIL,
HEeoOs13aTeNIbHO 3aMEIEHHbIN TPYNION 3aMeCcTUTeNel 7y, HeapoOMaTHYeCKUH KapOOLMKIHIL,
HEeoOs3aTeNIbHO 3aMELICHHBIH TPYNNONH 3aMeCTUTENed Y’; apOMaTHYECKUH TIeTepPOLIMKIIHIL,
HEeOoOs3aTeNIbHO 3aMELICHHBIM TPYNIOH 3aMecTHTeNnel 7Y, HeapOMATHYECKHH TIeTepOLMKIINII,
HeoOs13aTeNIbHO 3aMELICHHbIH TPYNIOH 3aMeCcTHTeNeH Y’'; apOMaTHYECKUi KapOOLMKIIMIIOKCH,
HEeoOs13aTeNIbHO 3aMEIIeHHBIA IPYMIION 3aMecTUTeNel Y, HeapOMaTHIeCKUH KapOOLMKIIMIIOKCH,
HeoOs13aTeNIbHO 3aMEINeHHBIH TPYMION 3aMecTuTeNell v, apOMaTHYeCKUN T'eTePOLUKIMIIOKCH,
HeoOs13aTeNIbHO 3aMELeHHBII IPYNIION 3aMeCTHTENIeH Y, HeapOMAaTUIECKHH T'eTePOLMKINIOKCH,
HEeoOs13aTeNIbHO 3aMELICHHBIN IpyHIon 3aMeCTUTeNen v’ apOMaTUYECKHUU
KapOOLMKIMIKapOOHUIIOKCH, HE0OsA3aTeNbHO 3aMEINEeHHBIH TIPYNION  3aMecTHTeNed v,
HEapoOMaTHUYeCKUl  KapOOLMKIMIKapOOHUJIOKCH, He0o0sA3aTeNbHO 3aMELIeHHbIH  IpYMIoi
3aMecTuTesel ', apOMaTHYECKUI reTepOoLUKIMIKAPOOHUIOKCH, HEeO0S3aTeNIbHO 3aMelleHHbIN
IPYNIOI 3aMecTUTeNeH Y, HeapOMAaTHYeCKUIl TIeTepOLMKIMIKAPOOHUIIOKCH, HeoOs3aTebHO
3aMEINeHHbIH  TIPyNmod  3aMecTuTeneld ',  apoMaTU4ecKudl  KapOOLMKIMIKapOOHWII,
Heo0s13aTeNIbHO 3aMelleHHbIN rpyHmnou 3aMecTuTenein Y, HEapOMaTUYECKUI
KapOOLMKIMIKAPOOHWI,  HEOOsA3aTeNbHO  3aMEINEHHBIH  TPynmod  3aMecThrened  y’;
apOMATUYECKUN TE€TEPOLMKIMIKAPOOHIII, HEOOA3aTEIbHO 3aMEIeHHbIN TPYIION 3aMeCTUTeNeH
Y, HEapOMAaTHYECKHH TIeTepOLMKIMIKAPOOHINI, HEeoOs3aTeNbHO 3aMELIeHHbIH  TPYNIon
3aMecTHUTeNIe ', apOMaTUYEeCKUI KapOOLMKIMIOKCHKAPOOHUJ, HEOOS3aTeIbHO 3aMeIeHHbBIN
TPYIIION 3aMeCTUTENeH Y, HeapoOMAaTUYeCKHi KapOOLMKIMIOKCUKAPOOHMWN, HEOOsS3aTeIbHO
3aMELICHHbIH TPYNIOH 3aMecTuTeNedl 7y’, apOMaTHYeCKHH TIeTepOLHMKINIOKCUKAPOOHMU,
HEeo0s13aTeNIbHO 3aMELIEHHBIN rpynmnou 3aMecTuTenen Y, HEapOMAaTUYECKUI
reTePOLMKIMIOKCUKAPOOHI, HEOOS3aTeNIbHO 3aMELICHHbIH TIPYyNIoi 3amectuteneil vy,
apOMaTUYECKUN KapOOLMKIIMIANKHIIOKCH, HEO0SM3aTeIbHO 3aMEIeHHbII TPYIIONH 3aMeCTUTENeH
Y, HeapoOMaTU4eCKUH KapOOLMKIIMIAJIKWIOKCH, HeOOs3aTeNbHO 3aMELIeHHbIH TIpynmoi
3aMecTuTeNed y’, apOMAaTUYEeCKHH TIeTepOLUKIMIANKUIOKCH, HeoOs3aTeNbHO 3aMeIleHHbIN
IPYIINON 3aMecTHTeNeld Y, HeapOMAaTHYEeCKHH TeTepOLUKIMIANKUIOKCH, He00sA3aTeNbHO
3aMELICHHbIH TPYIION 3aMecTHTeNeH Y, apoMaTH4YeCKHi KapOOLMKIMIAIKHUIOKCHKApOOHNU,

HeoOs13aTeNIbHO 3aMEeILeHHbIN TpyMION 3aMeCTUTeNen Y, HEapOMAaTUYECKUI
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KapOOLMKIMIIAKIIIOKCUKapOOHWII, HEOOSA3aTeNIbHO 3aMEIleHHbIN TPYNIoi 3amecTuTeneil y’;
aApOMAaTUYECKUN TeTePOLMKINIATKUIOKCUKAPOOHNT, HE00sA3aTeNbHO 3aMEleHHbIN TpyNoi
3aMecTuTeNed 7y, HeapoOMaTH4YeCKHH TIeTepOLUKIMIAIKIIIOKCUKApOOHM, HeoOs3aTebHO
3aMELICHHbIH  TIpynmoil  3aMecTurenell ', apoOMaTUYeCKUd  KapOOLMKIMICYJIb(haHMI,
Heo0s3aTeNTbHO 3aMEIleHHbIN IpyMION 3aMeCTUTENen s HEapOMaTUYECKUN
KapOouKImICyIbQaHmI,  HeoOA3aTeNbHO — 3aMEIIeHHbI  IPymmod  3amectutened vy,
apOMaTHYeCKUH  TeTepOLUKINICYIb(aHuUI, HeoOs3aTeNbHO ~ 3aMELIeHHbIH  IPYIION
3aMeCTUTEJIeH Y, HeapOMATHYECKUI TeTepOLUKIHICYIb(AaHUI, HEeOOA3aTeNbHO 3aMeIleHHbIN
TPYIION  3aMecTUTeNell Y’; apoMaTU4ecKuil  KapOOUMKIWICYIbGUHUI, HeoOs3aTeIbHO
3aMEUICHHbIH TPYIIOW 3aMecTuTeNlell 7y, HeapoMaTHUYeCKUH  KapOOLMKIMICYIb(UHILI,
Heo0s13aTeNTbHO 3aMELIEHHBIN rpyHmnou 3aMecTuTeNen v’ apOMaTUYECKUI
reTepOLMKIWICYIbGUHII,  HEOOsA3aTeNbHO  3aMEIICHHbIH  TPYNIOW  3aMeCcTUTEeNeH  v;
HEAPOMATHUYECKUH  TeTePOLUKIIICYIb(UHU,  HEOOSI3aTeNIbHO  3aMEIIeHHBbI  TPYION
3aMecTuTesed y’, apoMaTHUYeCKUH KapOOLMKIWICYJIb(OHUI, HEOOA3aTeNbHO 3aMeIleHHBIN
IPYIINON 3aMeCTHTENeH 7Y, HeapoOMaTU4eCKUl KapOOLMKIWICYNbGOHUI, HE0O0A3aTENbHO
3aMELICHHbIH TPYNIoOH  3aMecTUTeNedl Y’; apOMaTUYECKHH  TeTepOLMKINICYJIb(POHMI,
HeoOsI3aTeNIbHO ~ 3aMELICHHbIM  TPYNmHoH  3aMecTHTeNed y, M HeapOMaTHYECKHUi
reTePOLMKIMICY IbGOHUI, HEOOsI3aTEIbHO 3aMeIeHHbI IPYNIOi 3aMecTUTeNeH 7'

[0026]

I'pynmna 3amectureneli o rajJoreH, THAPOKCH, KapOOKCH, aIKUIIOKCH, TaJIOT€HAJIKIIIOKCH,
ANIKEHWIOKCH, CYJIb(paHWI, LIHAHO, HUTPO U I'YaHUIUHO.

[0027]

I'pynmna 3amectuteneli 3: ankui, HeoOA3aTeNbHO 3aMELIeHHbIH TPYNION 3aMeCTUTENeH «;
aNKeHW1, HeoOs3aTebHO 3aMEIIEHHBI TPYNmoil  3aMecTuTeNneil o) aJKUIKapOOHHII,
HEeoOsI3aTeNIbHO 3aMELICHHBIH TPYIINON 3aMeCTUTeNell o) aTKeHMIKapOOHWN, HeoOs3aTeIbHO
3aMELICHHbIH TPYNIONH 3aMeCTUTeNel 0, aTKWICyJb(paHuI, HeoOsS3aTeNIbHO 3aMeIleHHbIN
TPYIION 3aMECTUTENeH o, aJKEeHWICYJb(paHWI, HeoOs3aTeIbHO 3aMEIIeHHBbIH TPYIIO
3aMeCcTUTeNIeH o ANKWICYJIbQUHUI, HeoOsI3aTebHO 3aMELISHHbIH TPYIIOH 3aMeCTUTENeH o
ANKEHWICYIbUHWI, HEOOSI3aTeIbHO 3aMEIIEHHBIN TPYIIIOH 3aMECTUTENEH 0 ATKUIICYJIb(pOHMIL,
HEeoOs13aTeNIbHO 3aMELICHHbIH TPYNIONH 3aMECTHTENeH o, aKEHWICYJIb(QOHUI, HEOOS3aTEeNbHO
3aMEUICHHbIH TPYNIOH 3aMeCcTUTENed o, apOMaTU4YeCKUl KapOOLUMKIWI, HeoOs3aTeIbHO
3aMELICHHbIH TPYIION 3aMECTHTENeH Y, HeapoOMaTHYeCKHi KapOOLMKIWI, HeoOs3aTeIbHO
3aMELICHHbIH TPYNNOH 3aMeCTHTENIeH Y, apOMATHYECKUH TeTEePOLUKIII, HeoOsI3aTeIbHO
3aMELICHHbIH TPYNIOH 3aMecTHTeNel 7Y, HeapOMAaTUYECKUH TIeTePOLMKIIII, HeoOs3aTeIbHO
3aMELICHHbIH TPYNION 3aMeCTUTENeH Y’ ; apOMaTHIECKHi KapOOLMKIIMIIAIKIII, HEOOs3aTebHO
3aMELICHHbIH IPYNIION 3aMeCTUTENEH ¥, HeapOMAaTHYECKHH KapOOLMKITMIIAIKII, HeOOs3aTeTbHO
3aMELICHHBIH IPYIION 3aMeCTUTENeH ¥’; apOMaTHYEeCKUN TeTePOLMKIMIAIKII, HeoOs3aTeIbHO
3aMELIEHHbIH IPYIION 3aMeCTHTENEH YV, HeapOMaTHYECKUI reTepOLUKIMIIANKNT, HE00s3aTeIbHO
3aMELICHHbIH  Tpynmod  3aMmecTurened y’; apoMaTH4ecKuil  KapOOLUMKIMIKapOOHWI,

HeoOs13aTeNIbHO 3aMEeILeHHbIN TpyMION 3aMeCTUTeNen Y, HEapOMAaTUYECKUI
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KapOOUMKIMIKapOOHWS,  HEOOsA3aTeNnbHO  3aMEINeHHBI  Tpynmod  3aMecThrened  v’;
apOMaTUYECKUN TeTePOLUKIMIKAPOOHII, HEOOA3aTebHO 3aMEIeHHbIN TPYNION 3aMeCTUTeNeH
Y, HEapOMaTU4YeCKHH TIeTepOLMKIMIKAPOOHWS, HEeoOs3aTeNbHO 3aMELIeHHBIH  Tpynmnoi
3aMecTHUTeIed Y’, apOMaTUYEeCKUH KapOOLMKIMIOKCUKAPOOHUJI, HEOOs3aTeIbHO 3aMeIeHHbBIN
TPYNIOI 3aMecTHTeNeil 7y, HeapoMaTW4ecKuil KapOOLMKIMIOKCUKApOOHMI, HeoOs3aTeNbHO
3aMEINeHHbIH TPYNIoOW 3aMeCTUTeNed 7Y’; apOMaTHYeCKHH TIeTepOLMKIMIOKCUKAPOOHMI,
Heo0s3aTeNTbHO 3aMeILEHHBbIN rpynnon 3aMeCTUTeseN Y, apOMaTUYECKUN
KapOOLMKIWICYIbaHWI,  HEOOS3aTeNIbHO  3aMEIleHHBbIH  IPyNmoi  3aMectuTeneit v,
HEapOMAaTHUECKUH  KapOOUMKIMICYNIb(aHWI,  HeoOs3aTeNbHO  3aMELICHHBI  [PYMIOH
3aMecTUTeIed Y’; apOMaTHUECKUIl TeTepOLUKIMICYIb(GaHuI, HeoOsS3aTeNbHO 3aMEIIeHHBIN
TPYIION 3aMecTUTENIeH 7Yy, HEapOMATHYECKHH TeTepOLHKIMICYIb(aHmI, He00s3aTeNbHO
3aMEUICHHbIH TPYyNIoi  3amMecTuTeNedl  y';  apoMaTHYeCKHd  KapOOLMKIHICYIbOUHWIIL,
HEeo0s13aTeNbHO 3aMELIEHHBIN rpyHnou 3aMecTuTenen Y, HEapOMAaTUYECKUI
KapOOUMKIWICYIbUHII,  HEOOS3aTeNbHO  3aMEIleHHBbIH  Tpynmoil  3amecTurened  y’;
apOMAaTUYECKUH  TeTePOLMKIMICYIbGUHNI,  HEOOA3aTeNbHO  3aMEINeHHBIH  Ipynmoi
3aMeCTUTENIe Y, HEeapOMAaTHYECKHH TeTePOLUKIMICYJIbGUHII, HEOOs3aTeNbHO 3aMeIleHHBIN
IPYyIIoOi  3amecTuTenell ', apoMaTW4ecKnid KapOOUMKIMICYIb(POHWI, HE0O0s3aTeNbHO
3aMELICHHbIH TPYNIONW 3aMecTUTeNled Yy, HeapoOMaTHYeCKUH KapOOLUMKIHICYIb(OHWU,
HeoO0s13aTeNIbHO 3aMELIEHHbIN rpymnIou 3aMeCcTUTeNen v, apOMaTUYECKHUI
reTePOLMKIWICYIbGOHNUT, HeoOs3aTebHO 3aMEIIeHHBIH TIpyNmoil 3aMecTurened vy, W
HEapOMAaTHUYECKUN  IeTepOLUKIWICYIb(QOHWI,  HeoOs3aTeNbHO  3aMELIEHHBbIH  IPYMIOoi
3aMecTuTenei y'.

[0028]

I'pynnma 3amecturenedt y: Tpymma 3amMecTUTeNed o, aJKWI, TaJOreHaJKUII,
THAPOKCHAIIKIIL, ATIKEHWIT, AJIKUIKapOOHMII, FaJIOTeHATKUIKapOOHIIT U aJIKeHUIIKapOOHMUII.

[0029]

I'pynna 3amectureneil y': rpynmna 3aMecTuTese ¥ U OKCo.

[0030]

[Tpumeps! 3aMecTUTENCH Ha KOJIbIIE "apoMaTHYecKoro kapoomukia" u "apoMaTu4ecKoro
rerepourkia” y "3aMeleHHOro kapOouukia', "3aMeIeHHOro rerepornukia”, "3aMemeHHOro
apoMaTu4eckoro  kapOouukiamia',  "3aMEIIEeHHOr0  apoOMaTHYeCKOro  IeTepPOLMKJIHIA",
"3aMEIIEHHOT0  apOMAaTHYeCKOro  KapOOIMKIMIOKCH', "3aMEImEeHHOr0  apOMaTHYeCKOro
reTePOLMKIMIOKCH", "3aMeEeHHOTrO0 apOMAaTHYECKOT0 KapOOMKIIIKapOoHmIa", "3aMeIeHHOro
apOMaTHYECKOTO reTepoLUKIIIKapOoHuIa", "3aMeIeHHOro apOMaTHYECKOTO
KapOOUMKIMIIOKCHKapOoHma" u "3aMeIeHHOTr0 apOMaTUYECKOTO
reTePOLMKIMIOKCUKAPOOHMIIA" BKIIFOYAIOT TPYIITY 3aMecTuTenell B, yka3aHHyO HIbke. ATOM B
NPOM3BOJIbHOM TIOJIOKEHHH Ha KOJIbLIE MOXKET ObITh CBSI3aH C OIHOH WJIM HECKOJIbKUMH
IpyInamMy, BEIOPAHHBIMHU M3 CIEAYIOIIEH rpymnmbl 3amectureneit B:

I'pynna 3amectuteneid B: ramoren, runpokcu, kapbokcu, Qopmmi, Qopmuiokcy,

cyabpanun, cynbpuHo, cynbho, THOPOPMUI, THOKAPOOKCH, MTUTHOKAPOOKCH, THOKapOamom,
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L[UaHO, HUTPO, HUTPO30, Aa3uj, TUAPA3UHO, YPEUA0, AaMHAMHO U TYaHMJUHO, aJIKuJ,
HeoOs3aTeIbHO 3aMEIIeHHbIN IPYNIION 3aMECTHTENEH 0, aTKeHUJI, Heo0s3aTeIbHO 3aMeIleHHbIH
TPYIINON 3aMeCTUTENEH O, AJKHIJIOKCH, HeoOs3aTeIbHO 3aMELeHHbI IPYNIoil 3aMecTUuTenel o,
AJIKEHWIOKCH, HEeOoOs3aTeNbHO 3aMELEHHbIN TI'PYINOH 3aMecTUTeNed o, aJKUIKapOOHMIIOKCH,
Heo0s3aTeNIbHO 3aMEeLIeHHbII MPYIION 3aMeCcTHTeNe 0, aKeHUIKapOOHUIOKCH, Heo0s3aTeTbHO
3aMeIleHHbIH IPYNIOH 3aMecTUTeNeH o, aTKUIKapOOHWII, HeOOA3aTeIbHO 3aMELeHHBIN TPy IO
3aMecTUTeNeH o aTKeHMJIKapOOHMJ, HeoOA3aTeNbHO 3aMELICHHBIN TPYNIOH 3aMecTUTeNen o
ANKWJIOKCUKApOOHWS,  HeoOs3aTelbHO  3aMELICHHbI  TPyNmod  3aMecTuTeNnedl o
ANKCHWIOKCUKAPOOHMJI,  HEOoOs3aTeNIbHO  3aMEINeHHbIH  TPYyNmod  3aMecTuTenedl
aNKuICyIb(haHmt, HeoOsA3aTeIbHO 3aMEIICHHbIH TPYIIONH 3aMEeCTUTENeH O, AIKEHUIICYJIb(aHII,
HEeoOs3aTeNIbHO 3aMEIIEeHHBI TPYIION 3aMeCcTUTeNel o, AJKWICYJIbGUHII, HEeoOs3aTeIbHO
3aMELICHHbIH TPYNIONH 3aMecTUTeNell 0, aJKEHWICYJIb(UHIII, HEOOS3aTeNIbHO 3aMeIleHHBIN
TPYIIION  3aMECTHTENEeH ¢ alKWICyJb(QOHWI, He0o0A3aTeNbHO 3aMEINEHHbI Tpynmnon
3aMeCTUTENIeH 0, AIKeHUJICYJIb(OHMI, HEOOs3aTeIbHO 3aMEINeHHbIH TPYNIION 3aMeCTHTENeH o,
aMHHO, HeoOs3aTeNIbHO 3aMEIICHHBIH TIpynmoil 3amecturenedl [; MMHUHO, HEOOS3aTENbHO
3aMeIeHHbIN TPyNmon 3amectuTened [, kapObaMomi, HeoOs3aTeIbHO 3aMEIIeHHBIH TPyIIon
3amecTturenei B; cymppamont, HeoOsS3aTeIbHO 3aMELIeHHbIH IPYMION 3aMecTuTenel f3; ypeuno,
HeoOs13aTeNIbHO 3aMELICHHBIM TPYNNol 3amectuteneil [B; apomMaTtudeckuii KapOOLIMKIIHIL,
HeoOs13aTeNIbHO 3aMEIEeHHBI TPYNION 3aMeCTUTeNel 7y, HeapoMaTHYeCKUH KapOOLMKINIL,
HEeoOs13aTeNbHO 3aMELIeHHbIM TIPYNIOH 3aMecTUTeNed Y’; apOMaTUYeCKUH TIeTepPOLIMKIINIL,
HeoOs13aTeNIbHO 3aMELICHHBIM TIPYNION 3aMecTuTeNnell Y, HeapOMAaTUYeCKUH TIeTePOLIMKIINIL,
HeoOs13aTeNIbHO 3aMELIeHHbIH TPYNION 3aMecTHTeNel Y, apOMaTHYeCKUi KapOOLMKIMIOKCH,
HeoOs3aTeNIbHO 3aMELICHHBIH TPYIION 3aMecTHTeNell v, HeapOMaTHUeCKUi KapOOLMKIUIOKCH,
HeoOs3aTeNIbHO 3aMEIIeHHbII IPYNION 3aMeCcTUTeNel ¥’; apOMaTHYECKHH T'eTepOLMKIINIOKCH,
Heo0s13aTeNIbHO 3aMELEHHbII TPYMIIOi 3aMeCTUTENIeH YV, HeapOMAaTUYECKHI TeTePOLMKIUIOKCH,
Heo0s13aTeNIbHO 3aMELIeHHBIN rpyHmnou 3aMecTuTenein Y5 apOMaTUYECKUU
KapOOLMKIMIKAPOOHUIIOKCH, HEOOs3aTeNbHO  3aMEINEeHHBbIH TPYNIONH  3aMecTHTeNIeH v,
HEapOMATHUYECKUN  KapOOLMKIMIKAPOOHUIIOKCH, He00s3aTeNbHO 3aMELICHHBbIH  IPYIIOH
3aMeCTUTEeNIeH ', apOMAaTHUYECKUI reTepOLUKIMIKAPOOHUIOKCH, HEOOSA3aTEIbHO 3aMEIIeHH blif
TPYIINON 3aMecTUTeNel Y, HEeapOMATUYECKHH TeTepOLMKIMIKAPOOHMIIOKCH, HEOOS3aTEeNbHO
3aMEUICHHbIH  TPyNmod  3aMecTUTeNed  y’;  apOMaTH4eCKUH  KapOOLUKIMIKapOOHW,
HEeo0s13aTeNbHO 3aMELIEHHBIN rpynmnou 3aMecTuTenen Y, HEapOMAaTUYECKUI
KapOOUMKIMIKapOOHMS,  HEOOsA3aTeNnbHO  3aMEINEeHHBIH  TPYNIOW  3aMecTuTened 7y,
apOMaTUYECKUN TeTePOLUKIMIKAPOOHII, HEOOA3aTeIbHO 3aMEIeHHBIN TPYIION 3aMeCTUTeNeH
Y, HEapOMAaTHYEeCKHH TIeTepOLMKIMIKAPOOHWS, HEeoOs3aTeNbHO 3aMELIeHHBIH  TPYNIon
3aMecTHTeNIed Y’, apOMaTUYEeCKUH KapOOLMKIMIOKCHKAPOOHUJ, HEOOs3aTeIbHO 3aMeleHHBIN
TPYIINON 3aMeCTUTENeH 7Y, HeapoOMaTU4YeCKHi KapOOLMKINIOKCUKAPOOHMUI, HE0Os3aTeNbHO
3aMELICHHbIH TPYNIOH 3aMecTuTeNell 7', apoOMaTU4YeCKHi TIeTepOLUKIMIOKCHKApOOHWUI,
HeoO0s13aTeNbHO 3aMEeIleHHbIN IpyHIou 3aMeCcTUTeNen Y, HEapOMAaTUYECKUHN

reTepOLKIUIOKCUKapOOHU, HeoOs3aTeNbHO 3aMElIeHHbIN TIpynmoi 3amectureneit v,
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apOMaTUYEeCKUN KapOOIMKIMIAIKIII, HEOOs3aTeNIbHO 3aMEIIEHHBIH TPYIMIION 3aMeCTUTENeH v;
HEapoOMaTHUYECKUI KapOOLMKINIIAIKII, HeOOA3aTeIbHO 3aMELICHHbIH TIPYNIoONH 3aMecTUTeNei
Y’; apOMaTHUYECKHI TeTepOLUKIIIIIAIKII, HeoOsI3aTeIbHO 3aMEIIeHHbBIH TPYIION 3aMecTuTeNei
Y, HEApOMATHUECKUH TeTepOLIMKIIHIANKIII, He0O0A3aTENbHO 3aMEeIIeHHBIN TPYIINON 3aMecTUTeNnei
Y, apoMaTH4YecKuil KapOOLMKIWIAJIKHIOKCH, He0oOs3aTeJbHO 3aMEINeHHBbI  Tpynmnoi
3aMecTUTeNed 7Y, HeapoMaTH4YeCKUH KapOOLMKIMIAIKUIOKCH, HEOOS3aTeNbHO 3aMEeLICHHBIH
IPynmoil  3amectureneil y’; apOMAaTHYECKUIl TIeTepPOLMKIMIAIKUIOKCH, HeoOs3aTesbHO
3aMELIEHHbIN TPYNION  3aMECTUTENeN 7y, HeapOMaTUYECKUM TIeTepOLMKINIAIKUIOKCH,
Heo0s13aTeNIbHO 3aMeLIeHHbIN rpynmnou 3aMecTuTeNnen v’ apOMaTUYECKUM
KapOOLMKITMIIAKIIIOKCUKAPOOHWII, HEOoOs3aTeIbHO 3aMELICHHbIH TPYNION 3aMecTuTeNel v;
HEapOMAaTHUYECKUH KapOOLMKIMIAIKIIIOKCHKAPOOHIII, HEOOsI3aTeNIbHO 3aMEIIEeHHBIH TPYIIIO
3aMecTuTeNed ', apOMATHUYECKUH  TeTepOLMKIMIAIKIIOKCUKApOOHWI,  HeoOs3aTeabHO
3aMELICHHbIH TPYIION 3aMECTUTENEH Y, HeapOMAaTHYECKHH IeTePOLHKITNIATKAIOKCUKAPOOHNUIT,
HEeo0s13aTeNTbHO 3aMELIEHHBIN rpynmnou 3aMecTUuTeNen v’ apOMaTUYECKUI
KapOOLMKIIMIIATKIIIOKCHATIKIII, HEOOs3aTeNbHO 3aMEINEeHHBbI TIPYNIOH 3aMecTHTENeH v,
HEapOMaTHUYECKUH KapOOIMKIIMIATIKIIOKCHAKII, HE00A3aTebHO 3aMEINeHHBIH TPYIIoi
3aMeCTUTENIeH ¥’ ; apOMAaTHYECKUI reTepOLMKINIATKAIOKCHAIKIIL, HE00sA3aTeIbHO 3aMeIeHHbIN
TPYIIION 3aMeCTUTENel Y, HeapOMAaTUYEeCKHH TeTePOLMKIMIAIKIIIOKCHATIKII, HEOO0sA3aTeNbHO
3aMELICHHbIH  TIPYNIoi  3aMecTuTened ', apOMaTUYeCKUl  KapOOLMKIMICYJIb(haHMI,
HEeoOs13aTeNIbHO 3aMELICHHBIN rPyHIou 3aMeCTUTeNen Y, HEapOMAaTUYECKUI
KapOOLMKIWICYIb(paHuI, HeOOA3aTeNbHO  3aMEIIEHHBIH  TPYyNIod  3aMecTuTened v,
apOMaTUYECKHH  TeTepOLUKIIICYIb(paHNI, HEOOs3aTeIbHO  3aMELIEHHBbIH  TPyMHIon
3aMecTuTeNIed Y, HeapoOMaTHUYeCKUH IeTepOLUKIMICYIb(aHni, HeoOs3aTeNnbHO 3aMelLeHHBbIH
IPynmoil  3amectureneil  y’; apoMaTHYeckuil  KapOOLMKIMICYJIb(GHUHWI, HeoOs3aTeNbHO
3aMEINeHHbIH TPyNIod 3aMeCcTHTeNell Y, HeapoMaTHYeCKUil KapOOLMKIMICYIbGUHILIL,
Heo0s13aTeNIbHO 3aMELIeHHBIN rpyHmnou 3aMecTuTeNen v’; apOMaTUYECKUM
reTepOLMKIWICYIbOUHII,  HEOOsA3aTeIbHO  3aMEUICHHBIH  TPYNIOW  3aMeCTHTENeH  v;
HEAPOMATHUYECKUIN  TeTepOLUKIMICYIbGUHUI,  HEeoOsI3aTeNbHO  3aMELICHHBIH  IPYIION
3aMecTuTesed Y, apoMaTHYeCKUil KapOOLMKIWICYJIb(POHUI, HEOOA3aTeNIbHO 3aMeIleHHbIN
TPYIINON 3aMECTHTENeH 7Y, HeapoOMaTH4eCKUH KapOOIMKIWICYIbGOHUI, HeoOs3aTeIbHO
3aMEUICHHbIH TPYyNmod  3aMecTUTeNed y’; apOMaTH4YeCKUH  TIeTepOLUKIICYIb(OHMUI,
HeOoOsI3aTeNIbHO ~ 3aMELICHHbIH  TPYNIoH  3aMecTUTeNed y, M HeapOMaTHYECKHUi
reTePOLMKIMICY IbGOHUI, HEOOsI3aTETbHO 3aMeIeHHBII IPYIITOi 3aMeCcTUTENeH 7'

[0031]

IMpumepsl  3amecTuTeNeid Ha  KOJbIE  "HEApOMATUYECKOro  KapOouukima' U
"HeapoMaTHueckoro rereponmkia’ y  "3aMemeHHoro  kapbomumkma",  "3aMeIleHHOro
rerepourkia’,  "3aMEIIEHHOr0  HEapoOMaTHYeCKOro  kapOommkmia', "3aMeIeHHOTO
HEapOMAaTHYECKOTr0 TeTepOLUKIIA", "3aMEIeHHOr0 HEeapOMaTHYeCKOro KapOOLMKIIUIIOKCH",
"3aMEIIeHHOr0 HEeapOMaTHYE€CKOr0 TeTePOLUKIUIOKCH", "3aMELIEHHOTO HEeapOMaTHYECKOTO

kapOouukmikapOoHua', "3aMEIIeHHOro HEeapOMaTUYeCKOro TIeTepOolHKIMiIKapOoHma",
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"3aMELIEHHOr0  HEapOMAaTHYECKOT0  KapOOUMKIWIOKCHKapOoHmma" W "3aMeIeHHOro
HEapOMAaTHYECKOTO TeTePOLUKIIIIOKCHKapOoHmIa" BKIOUArOT rpynmy 3amecturened  C,
YKa3aHHYIO HIDKE. ATOM B ITPOU3BOJIBHOM IOJIOXKEHUH HA KOJIbIIE MOXKET ObITh CBSI3aH C OJHOMN
WM HECKOJIbKMMH TPYIINIaMH, BBIOPAHHBIMU M3 cliefytoweil rpynmsl 3amectureneit C.

I'pynna 3amectureneii C: rpynna 3amectuteneii B u okco.

[0032]

ITpumeps! 3amectuteneil ans "3aMeIleHHOro aMuHO", "3aMmelieHHoro kapbamowmna" u
"3aMeIIeHHOr0 ypeuao" BKIIOYAOT rpymmy 3amectutenedt D, ykasanHyro Hiwke. Takoi
(parMeHT HeoOs13aTeNIbHO 3aMelleH | win 2 rpynnamu, BBIOPAaHHBIME M3 TPYIIITBI 3aMECTHTEIICH
D.

I'pynna 3amecturenedd D: ankui, HeoOsA3aTeNbHO 3aMEIEHHBIN TPYION 3aMeCTUTENeH
0, aJIKeHWJ, HeoOs3aTeNIbHO 3aMEIIeHHBbIH TPyNIol 3aMecTUTENed 0, aJKHIKapOOHMI,
HEeoOs3aTeIbHO 3aMEIIeHHBIA TPYIION 3aMeCTUTENeH O aJIKEeHWIKapOOHMJ, HeoOs3aTeNbHO
3aMELICHHBbIH TPYNIOH 3aMeCTUTENIeH 0, aNKUICyJb(aHWI, HEO0Os3aTeNbHO 3aMEIIeHHBINH
TPYINON 3aMECTUTENeH o, aJKeHWICYJb(paHWiI, HeoOs3aTeNbHO 3aMEIIEHHBIH TPYIIIOH
3aMeCTUTENIeH ¢ aNKWICYIb(PUHNUI, HEeoOs3aTeNbHO 3aMELICHHbIH TPYIIONW 3aMeCTUTeNed o,
ANIKEHWICYIb(UHWII, HEOOsI3aTeIbHO 3aMEIIEHHBINA IPYIITON 3aMeCTUTENEH 0, ANKHICYIb()OHMI,
HEeOoOs13aTeNIbHO 3aMELICHHBIH TPYNIOH 3aMECTHTENeH o, aKEHWICYJIb(POHUI, HEOOS3aTEeNbHO
3aMELIEHHbIN IPYIION 3aMECTUTENEH (O,

apOMaTHYECKUN KapOOIMKIINII, HEOOS3aTENIbHO 3aMEIIeHHBIN IPYMION 3aMecTUTeNnel v;
HEapoOMaTHUYeCKUil KapOOLMKIIMII, HEeoOS3aTeNbHO 3aMELISHHbI Tpynmod 3aMecTurened 7y’
apOMAaTUYECKH TeTEepOLUKIIII, HeoOs3aTebHO 3aMEIIeHHbI TPYNIONW 3aMecTUTeNIen v,
HEapOMATHUUECKHI TeTePOLMKIINI, HEeoOs3aTeNbHO 3aMEeLIeHHbIH TIPYNIoN 3aMecTutened v,
apoOMaTUYeCKUi KapOOLMKIMIAIKII, HEOOs3aTeIbHO 3aMELICHHbIN TPYNIoN 3aMecTuTenei v,
HEeapOMaTHUUECKHH KapOOLMKIIMIIANKII, HEOOs3aTeNbHO 3aMELIeHHBIN TPYyNIoil 3amecTuTenel
Y’; apOMAaTHYECKHI TeTePOLUKIIMIAIKII, HeOOs3aTeIbHO 3aMEIeHHbIN TPYINON 3aMeCTUTEIeH
Y, HEAPOMATHUECKUH TeTePOLIUKITIIAIKIII, HeOOA3aTENbHO 3aMELIICHHBIH IPYIION 3aMeCTHTENeH
Y, apoMaTHyYecKuil  KapOOLMKIWIKAPOOHMJ, HeoOsA3aTeNbHO  3aMELIEHHBbIA  TPYIIOiH
3aMecTHUTEeJIe Y, HeapoOMaTUYeCKHil KapOOUMKIMIKApOOHWI, HeoOs3aTeNbHO 3aMeIeHHBIN
TPYIION  3aMecTUTeNed y’; apOMAaTUYECKHi TIeTepOLMKIIMIIKAPOOHWN, He00s3aTelbHO
3aMEUICHHbIH TPYNIOH  3aMeCTHTENeH 7y, HEeapOMaTHUeCKHUH  TeTepOLHKIMIKApOOHNUT,
HEeo0s13aTeNbHO 3aMELIEHHBIN rpynmnou 3aMecTuTeNen v apOMaTUYECKUI
KapOOLMKIMIIOKCUKApOOHW, HEOOsA3aTeNbHO 3aMEINEeHHBIH TIPYNIONH  3aMecTHTENeH v,
HEapOMaTHUYECKUH  KapOOLMKIIMIOKCHKApOOHM, HE00sA3aTeNnbHO 3aMEleHHBI  Tpynmnoi
3aMecTUTeNIel ', apOMATHYECKHI TeTepOLUKIMIOKCUKAPOOHMI, HEeO0S3aTeNbHO 3aMeIeHHbIN
TPYIINON 3aMecTUTeNell Y, HeapOMAaTUYECKHH TIeTepOLUKIMIOKCHKAPOOHWI, HE0Os3aTeNbHO
3aMELICHHbIH  TIPYNIoi  3aMecTuTened ', apoOMaTUYeCKUi  KapOOLMKIMICYJIb(haHMI,
HeoOs13aTeNbHO 3aMeIleHHbIN IpyHInou 3aMeCcTUTeNen Y, HEapOMAaTUYECKUI
KapOOLMKIWICYIb(paHuI, HeOOA3aTeNbHO  3aMEIIEeHHBIH  TPYNIod  3aMecTuTened v,

apOMATUYECKHH  TeTepOLUKIIIICYIb(paHNI, HEOOs3aTeIbHO ~ 3aMELIEHHBbI  IPyNIon
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3aMeCTUTENIe Y, HEapOMATHUYECKUH TeTepOLUKIMICYIb()aHu, HeoOs3aTeIbHO 3aMEeIIeHHbINH
IPYIION  3amMecTuTeNnell y’; apoMaTH4ecKud KapOOLUUKIMICYIbQUHMI, HE0OA3aTeNbHO
3aMELICHHbIH TPyNmod 3amMecTuTenell 7y, HeapoMaTHYeCKUil  KapOOLMKINICYIb(GUHII,
HeoOs13aTeNIbHO 3aMELICHHBIN TPyMION 3aMeCTUTENen Y, apOMaTUYECKUH
reTepOLMKIWICYIb(GUHII,  HeoOA3aTeNbHO  3aMEIUEHHBI  TpyHmoil  3amectureneit v,
HEApOMAaTUUECKHH  TeTepOLMKIMICYIbQUHII,  HeoOsA3aTeNbHO  3aMELIeHHbIH  TPYyNIon
3aMecTuTesel y’; apoMaTHYeCKUil KapOOLMKIWICYJIb(POHUI, HEeOoOs3aTeNIbHO 3aMeIleHHbIN
TPYINON 3aMeCTHTENeH 7Y, HeapoMaTU4YeCKull KapOOLMKIWICYIbQOHII, HeoOs3aTeabHO
3aMEUICHHbIH TPYyNIod  3aMeCcTUTeNel Y’; apOMaTU4YeCKUH  IeTepOLUKIIHICYIb()OHMUI,
HeoOsI3aTeNIbHO ~ 3aMELICHHbIM  TPYNIOH  3aMecTUTeNed y, M HeapoOMaTHYECKHId
reTepOLMKIMICY IbGOHUI, HEOOsI3aTeIbHO 3aMEIEHHbIH IPYMIOi 3aMeCTUTENeH v'.

[0033]

[IpennmourtnrenbHas (opMa KaXIOro CHMBOJIA B COENUHEHHH, NPEACTABICHHOM
dopmynoii (I), (I ') mwmu (II), Oyner ommcaHa Hwke. IIpuMepsl coeqMHEHUS, MPEACTABICHHOTO
@opmynoit (I), (I') wm (II), BKIOUAOT (OPMBI, UMEIOIIUE BCE KOMOWHAIMHM KOHKPETHBIX
NIPUMEPOB, IPUBEICHHBIX HUXKE.

[Ipumeps! komblla A BKIIFOYAIOT 3aMELIEHHBIN WM HE3aMEIICHHbI HEapOMaTHYECKUN
reTepPOLIUKIL,

Konbuo A npencrasnsier coO0i MPeArnouTUTENBHO S5-7-4JI€eHHOE KOJIBIIO, COepIKaIee OT
1 no 3, mpeamoururensHo 1 wim 2 atoma O, S w/wmm N, Oojiee NMPEANOYTUTENBHO KOJBLIO,
BbIOpaHHOE M3 HEAPOMATHUYECKUX I'€TEPOLMKIIOB, OMUCAHHBIX Bble. OAUH NPEAnOYTUTEIbHBIN
BapHaHT OCYLIECTBJICHUs KOJIbLIa A TMpencTasisieT coOoi crnepyromme koibia (a), (b) umm (c),
Oonee npenmouTuTeNbHO KObLO (a) i (b):

[Xumunuaeckas popmyna 15]

A Angs A MV
A S N

N

[0034]

Z',7% 7°, 2" u Z° xaxpiit HezaBucumo npexcrasiser codoit CR™R™, CR™, O, N, NR™
WIH S, Tie KONMYECTBO FeTepOaTOMOB, COCTABISIONINX KOJBLEBYIO CTPYKTYpy Koibla A, B Z',
ZZ, Z3, VAR VA paBHO O myu 1.

OnuH npeAnoYTUTENbHBIN BAPUAHT OCYLIECTBICHUS z! NPEACTaBIsieT COOO0M CR™R™, O,
S wm NR’, Gostee mpenmnoururenstao CR¥R™.

OnuH nNpeAnoYTUTENbHBINA BAPUAHT OCYLIECTBICHUS Vi NpEeACTaBIsieT OO0 CR™R™, O,
S wm NR*, Gonee mpemmoururensro CR™R™, O mmm NR™
CR™R* wm O.

. 3 o Sapy5b
OnvH NMpeanoYTUTENBHBIA BAPUAHT OCYIIECTBIeHUs 7, pexacrasnser coboit CR™R™, O,

O0COOEHHO TPEIOYTUTENBHO

2
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5 Sapy 5b
S wm NR’, Gostee mpexnoururensao CR¥R™ wmn O, ocobenno npexnoururensao CR¥R™.

OnuH npeAnoYTUTENbHBIN BAPUAHT OCYLIECTBICHUS z* NpeACTaBisieT OO0 CR™R™, O,
S wm NR’, Gosree mpexmnoururensao CR¥R™.

OnuH nNpeAnovYTUTENbHBINA BAPUAHT OCYLIECTBICHUS A NpeACTaBysieT co0oM CR™R™, O,
S wm NR’, Gosnree mpexmnoururensao CR¥R™.

Anbrepuarusro, Z' u 2, 2' wz', 2' w2, 2 w2, 22 n 2, 2’ n 2’ R* u 2>, R n 2°, R*
uZ wm R u 72 MOT'yT OBITh B3SITHI BMECTE C 00pa30BaHHEM 3aMEIIEHHON MM He3aMeIeHHON
C1-C4 nonepeunotii cBsizu. [IpeanouTurebHo, Z'u Z3, Z'u Z4, Z'u ZS, 7’ u Z4, VAR VAR VA
1 Z° MOryT GBITh B3STbI BMECTE ¢ OOpAa3OBaHHEM 3aMeIleHHON win HesamewenHoil (C1-C4)
MONEPEYHOH CBA3U.

[0035]

Konbo A MOXKeT MOMONHUTENBHO CONEpKaTh KOJBIO B, kak moka3zaHo Hike. B aTom
ciydae Zl, ZZ, ZS, AR ZS, COCTaBJISTFOLIME KOJBLO B, KaXKbIil HE3aBUCUMO MPENCTaBIIsIET COOOM
CRsa, C unu N.

[ Xummueckas popmyna 16]
Ao PAYAY
R4 Aann
N J(R4 $ \NJ< kR“
$N b Ly 2 é’s\ 1
e

= | -Z1 ZS,,”
A Z°:53 ? 4. s, B
Z3

(a1) (b1) (c1)

Aoun FaVa Vo
P ©
R4
és\-N Z1 (SS\N Z1 % ! B
L, 1 T N4
Z\‘Z‘ ’Z Z\-Z-s Z ‘lsz . z:l‘zz
ORC
(d1) (e1) (f1)
N
Fa¥sVol 4 éS R4 /jﬁ£4
R 1
~ Z Z1
1 N \ “~
éS\N Z .Zz 3 w :\Zz

(@) (h1) (i)

Konbuo A mpencrasisier coboii Oonee mpenmouturenbHo koibio (al), (bl), (cl) umm
(el), ocobenHo npeanouruTenbHO Koublo (al) nmm (bl).

Komnbio B mpencrasisier coboi mpeAnoYTUTENbHO 3aMEIIeHHbIN W He3aMeIeHHbIH 3 -
7-uneHHbIN KapOOUMKI (rie MpUMEpPbI 3aMECTUTENS BKIFOUAIOT AJKWI, TaJIOTeH, THIPOKCH WU
rajIOTeHAJIKIIT) WK 3aMEIeHHbIA NN He3aMeIleHHBIN 4-7-4JIeHHbIH reTepoLuKI (I1e MpuMepbl

3aMECTUTECIIA BKJIKOYArOT AJIKHJIL, raJJorcH, THMAPOKCH 5085 FaJ'IOFeHaJ'IKI/IJ'I), Oonee
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NPEATIOYTUTENBHO O€H30JbHOE KOJBLO, S- UM O-UIeHHBIH He3aMeIeHHbIN KapOOLMKI WU S-
WY 6-4JICHHBIN HE3aMEIIEHHbIN FeTEPOLIUKIL.

[0036]

Jpyroil npeAnoYTUTENbHBIA BapPUAHT OCYIIECTBJIECHUS KOJNbLA A BKJIHOYAET CIEAYIOIINE
KOJIbLIA!

[Xumunuaeckas popmyna 17]

nan
JVV\R A AR~ w R4 RA123
N~ %, RASa ’f ~N
2 R"“ RABD X2
A RASb RA16a /
RA?b RAGa RAT1b RA16b X3

RAGb RATOE RA102 RA153 RA15b
(a2) (b2) (c2)

Eme onuH npennoyTHTENbHBIA BAPHAHT OCYIIECTBICHUS KOJbLA A MPENCTaBIsET COOOH
CJIEeIyIOIIIHE KOJIbIIA:
[ Xummueckas popmyina 18]

R4 éS\ J,

nan
és )/R4 RASa és R4 ABa
':, ’ RASa SN UL g ~NTT

& A8b ASb
= RA7 “ RAT1a R RA11a R
RA5b RAQa o
RATD 0 ne RA6a RAT1b RA%  RAllb a0
RA10b RA10a RA10b RATE

(a2) (b3) (b4)

bonee mpeamodTuTENnbHBIH BapUAaHT OCYLIECTBIEHMs KOJbLla A TpeAcTaBisieT coOoM
ko610 (a2) mu (b3).

[0037]

[Tpumepsl X1 BKIIOYAIOT CRA*R*®, O umu NR™,

OnuH NpeanoYTUTENbHBIM BAPUAHT OCYLIECTBJIeHHs X | mpencraBisier coOoit CRA%RAP
uu O.

[0038]

Hpumepsr X2 srmouator CR™MPRM®, O ym NRAM,

OnvH TpeArnouTHUTENBHBI BAPHAHT OCYLIECTBICHHMsS X2 TMPEACTABISET COOOMH
CRAIBSRAIL |y

pumepsr X3 Brmouaror CRM PR, O ym NRAM

OnMH TpeArnouTHTENBHBI BApHAHT OCYLIECTBICHHMS X3 TMPEACTaBIseT COOOMH
CRAMagAlD |

Ipu ycnoBu, 9T0 Koraa mbo X2, mibo X3 npexacrasmser coboit NRA, NRA! ym O,

npyroii u3 X2 mmn X3 npencrasisier coboit CRM Ry CRAMPRAM,

[0039]

AS .
ITpumepsr R, , , , K&K HE3aBUCUMO, BKIIFOYAIOT BOIOPOL,

AJIKHWJI, aJIKUJIOKCH U aJIKHJIOKCHAJIKHII.
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OnuH NpennoYTUTENbHbINA BAPUAHT OCYILECTBICHUS R NpeAcTaBisieT coOOH BOAOPOX
WM AJIKWJI, IPEANOYTUTENBHO BOJOPOA.

OnuH npennouTUTENbHbIN BAPUAHT OCYLIECTBJICHUS R NpeACTaBIsieT cCOOON BOAOPOX
WM AJIKWJI, IPEANOYTUTENBHO BOJOPOA.

OXMH NPeNOUTHTE b b BapHaHT ocymecTsierns R*® mpencrasmser coboit Boxopo,
AJIKWJI UJIH aJIKAJIOKCUAJIKUJI, IPEANOYTUTENBHO BOJOPOA.

OJMH NPeNOYTHTEbHbIA BapuaHT ocymectaienms R npencrasmser coboii Bomopox.

OnuH NpeanoYTUTEbHBIN BApUAHT OCYIIECTBICHUS R4 IpeaCcTaBIsieT CoOO0M BOIOPO,
AJIKWJI WM aJIKUJIOKCUATIKUJI, TIPEANIOUTHUTENBHO ATKMIIOKCHANKILIL.

OnuH npeanouTUTENbHBIN BAPUAHT OCYIIECTBICHUS R NPEACTaBIsIET COOOH BOJOPOI.

R u R™® mwm R u R™* moryr GbiTh B3SITHI BMECTE CO CMEKHBIMH aTOMAMH C
0o0pa3oBaHMEM apOMATUYECKOrO KapOOLMKIIA, HEOOS3aTeNbHO 3aMEINEHHOrO TaJIoreHoM, 3-6-
YJIEHHOTO HEapOMaTHYECKOro KapOomHKIa, He0OA3aTeNbHO 3aMELIEHHOTO TraJIoreHOM, W 4-6-
YJIEHHOTO HEapOMAaTHYECKOrO TeTEPOLNKIa, HeoOs3aTeIbHO 3aMEIEHHOro TajioreHoM (Tpu
YCIIOBUH, 4YTO R* u R™ wm R u R Bsstel BMecTe ¢ o0pa3oBaHUEM CBS3U TIPU
00pa30oBaHUH APOMATUIECKOTO KapOOILIMKIIA).

R™ 1 R*" MoryT GbITh B3THI BMECTE ¢ 0BPa30BAHHEM CBSI3H.

R u R MoryT GbITh B3ATHI BMECTE CO CMEKHBIM aTOMOM C OOpasoBaHHEM 3-6-
YJIEHHOTO HEAPOMAaTHYECKOro KapOOLUKJIIa M 4-6-4I€HHOr0 HeapOMaTHIECKOTO FeTEPOLIHKIIA.

[0040]

A8b Al A9 Al Al0b All Allb
Ipumeper RA%, RA® RA% RA® RAIG RAID pAlla

, KaXIbpIil HE3aBHUCHUMO,
BKJIFOUAIOT BOJOPOA, AJIKUJI, FAJIONEHANIKII, AJKUIOKCH WIN AJTKUIOKCUATIKHIIL.

OnuH npennouTUTENbHBINA BAPUAHT OCYILIECTBICHUS RA% IpencTaBisieT coO0H BOIOPOL
WM AJIKWJ, IPEANOYTUTENBHO BOJOPOA.

OnuH npennoYTUTENbHBIN BapHAHT OCYILECTBIICHUS RA% npencTasisier coboil BOIOpoa
WM QJIKWJT, TIPENNIOYTUTENBHO BOIOPO.

OnuH npeanoYTUTENbHbIM BAPUAHT OCYLIECTBICHUS R npeacrasisier codoit BOgopox,
AJKWJI W aJIKAJIOKCUATIKIIL.

OnuH npennouTUTENbHbIN BapUaHT OCYLIECTBICHUS R NpEeACTaBIsieT COOON BOIOPOX
WM JIKWJL, IPEANIOUTUTENBHO BOIOPOA.

AlOa

OnuH npeAnouTUTENbHBIN BapUaHT ocymecTBieHnst R™ T npencrasnsier codoit Bopopox,

AJTIKWIJT UK AJIKUJIOKCH, MPEANTOYTUTEIIBHO BOOOPOA.

o Al0b
OI[I/IH MPEANOYTUTECIIbHBIN BApUAHT OCYIICCTBICHUA R 0

RAlla

npeacTaBisieT coOOOH BOJOPO.

OnuH npeanoYTUTENbHBINH BApUAHT OCYLIECTBIECHUS npeacTasisieT codoi BOgopon

WJIN aJIKWJI, TPECANIOYTUTEIIbHO BOOOPOA.

Allb
R

OnuH NpeanovTUTENbHBIN BAPUAHT OCYILECTBICHUS npeacTaBisieT cOOOH BOJOPO.

R g RM® mym R u RM'™ moryr Gbite B3aTHI BMecTe ¢ obpasosanmem C1-C3

MONEPEYHOH CBSA3U.
RAO y RAIR MOTYT OBITH B3SITBI BMECTE CO CMEXHBIMH aTOMaMu C 0Opa3oBaHUEM S-

YJICHHOTO HEAPpOMATHUYIECCKOIO Kap6oum<na.
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R™* i R™" Moryr GbiTh B3STHI BMECTE CO CMEXKHBIM aTOMOM C OOPasoOBaHHEM 4-
4JIEHHOTO HEAPOMATHYECKOrO KapOOLMKIIA MM 5-4JIEHHOTO HEAPOMATUYECKOTO IETEPOLIMKIIA.

R i R*% MoryT GbITh B3ATHI BMECTE C 0GPA30BAHUEM CBSI3H.

R™ npencraBnsier coboil BOXOPOM, ANKHJ, ATKHIOKCHANKHI, ATKHIOKCHKAPGOHI,
aNKWIKapOaMomy,  apoOMaTHYeCKuii  KapOOLMKIWI,  apOMATHYECKUil  TeTEePOLMKIINIL,

apoMaTH4YeCKUH KapOOLMKIIMIIAIKII HITH aPOMATHYECKHH TeTePOLIMKITMIATKHIL.

[0041]
RAI2 RAID RAI3a QAR pAlda Al pAlSa RAISH QAlGa | QAL

Ed

KK bIi1 HE3aBUCHMO
NpeACTaBIsieT COOON BOJOPO, AJTKHII, ATKUIIOKCH FITH aJTKUIIOKCHAITKII.

RABC pg RAM MpencTaBisier coOOM, KaKIbli HE3aBUCUMO, aJKWJI, AJKUIOKCHAIIKUJI,
ANKWJIOKCUKAPOOHMJI,  alKMJIKapOAMOMJI, apOMATHUECKUH KapOOLMKIMI, apOMaTHYeCKHil
TeTePOLMKIINI, APOMATUIECKUN KapOOLMKIIMIIAIKII HITH apPOMATHYECKHI reTepOLIMKITHIATKIIL.

[0042]

IIpumeps! Q BKIIOYAIOT S-4UJI€HHBINH apOMAaTHUECKUH Me€TePOLIUKIL.

OnuH mpennoyYTHTEbHBIM BapUAHT OCyIIeCTBIeHHs Q mpexncramiser coboit S- wmm 6-
YIEHHBIH TeTEPOLMKI, HEeOOs3aTeNbHO 3aMELICHHBIH TaJIOTEHOM, AJKHJIOM, TaJIOr€HAIKHIIOM,
AJNIKUJIOKCH, TaJIOT€HAKUIIOKCH WU aJIKUJIAMUHO.

Q mpennouTUTENBHO MPENCTaBisieT CO00M JI000e U3 CIEAYIOMINX KOJIel, Heo0s3aTeIbHO
3aMEILEHHOE TaJOreHOM, AaJKHJIOM, TaJOreHAlKWJIOM, aJKUJIOKCH, TaJOreHaJKUIOKCH WU
ANIKWJIAMHUHO (IIPU YCIIOBUH, YTO JIEBasi CBsI3b CBsi3aHa ¢ L):

[Xumnueckas popmyna 19]

3 (4) ®)

M 2

gralaisll ity

Q)

M&%Exﬁ&%w

(11) (12) (13) (14) (15)
£ A S Aok
/ \ ¢
S—N \;?/ N=N HN—N
(16) A7 (18) (19)

Q Oosiee mNpenmovTHTETHPHO TNPEACTaBJsIeT COOON J000Oe U3 CIEAYIOMUX KOJel,
HeoOs3aTeIbHO ~ 3aMELIEHHOE  TaJIOTeHOM,  QJKWIOM,  TaJOreHAJKWIOM,  AJIKUJIOKCH,
rajJOreHaJIKHIIOKCH WJIH aJIKMJIAMHHO (TIPU YCIIOBUH, YTO JieBasi CBsI3b CBsi3aHa ¢ L):

[Xumnueckas popmyina 20]
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(1) @)

JIpyroii NpenmouTUTENbHBIM BapHAaHT OCyllecTBieHuss (Q mpencrasiser coOoi
clenyrolre Koibla (JieBast CBsi3b CBsizaHa ¢ L):

[ Xummueckas popmyna 21]

aralavaliss
(1) 2 (20)

Bornee mpenmouTHTENBHBI BapHAaHT OCyIIECTBiIeHUs (Q mpencrTamisieT coOOH KONbLO,
nokasaHHoe B myHkTe (1).

[0043]

ITpumepst Rl, KaKObIi HE3aBHCHMO, BKJIIOUAIOT TajOreH, aJIKWj, TaJIOT€HAJKHII,
AJIKUJIOKCH, [IMAHO WJIN TaJIOT€HANKUIOKCH.

ONMH TPeATOYTHTENbHBII BAPHAHT oCywiecTBieHns R' mpencrasusier coboii rasores,
AJKWJI UJIN TaJOr€HATIKIIL.

R' mpeamnouTHTenbHO MpeacTaBIsier coBOM TaTOreH.

[0044]

L npencraBnser coboii 3aMeleHHbIN MM HE3aMEIEeHHbIH ankuieH (r7ae 3aMeCcTUTENb
npeACTaBysieT cOOOH, HaIpUMep, TajoreH), 0ojee MPeANOYTUTENBHO METHIIEH.

[0045]

ITpumepsl R’ BKJIOYAIOT 3aMEINEHHBI MM HE3AMEIIEHHbIH AJKHII (rme 3amectuTenb
NpeACTaBysieT COOOM, HAMpUMep, TajoreH, aJKUJIOKCH, TaJOTeHAJKUJIOKCH, HEapOMAaTHYEeCKUH
OUKIMJ WM~ HEApOMATHMYECKHH TIeTepOLUKIMII), 3aMEIIEHHBbI WM  HEe3aMELICHHBbIH
HeapoMaTHYECKU KapOOIUKIIII (A€ 3aMeCTUTENIb MPENCTaBsieT COOOM, HANPUMED, TaJIOTeH)
WIA 3aMEIICHHBbI WM HE3aMEINEeHHBbIH HEeapOMATHYECKUH TeTepOlHKINI (Ie 3aMeCTUTENb
MIPENCTaBIsIET COOOM, HAITPUMep, TajIOreH).

OXMH NPEANOYTHTE bHBI BAPHAHT OCYIIeCTBIeHH s R npencraBisier coboii ankmn mwim
rajJlOreHaKHI.

R® NpeanouTHTENbHO MPeCTABISeT COBOT AKHIII.

[0046]

ITpumepsnr R* BrmouaroT BOJIOPOX U AJIKUIL.

OnuH npeAnoYTUTENbHBIN BapUAHT OCYIIECTBICHUS R* NPEACTaBIsieT COOOH BOIOPOX
WA METUJI, U OoJiee MpennoYTHTENbHOMN (OPMOIL SBIISIETCS BOJOPO.

[0047]

Ipumepsr R u R

WIM He3aMeLIeHHbIN ankui (r7e 3aMeCTUTENb IMPEACTaBiseT cOOOH, HampuMep, rajioreH HIu

KKl HE3aBUCUMO, BKJIFOUAIOT BOAOPO, TaJIOTEH, 3aMELICHHBIH

2
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AJIKWJIOKCH) U 3aMEINeHHbIH WM He3aMEIleHHbIH aJKWIOKCH (TIe 3aMeCTHTENb IMpPENCTABISET
co0oli, HarpuMep, rajioreH), u R 1 R™ Ha OZIHOM 1 TOM ke aToMe yriepoaa MOTYT OBITh B3SATHI
BMecTe ¢ 0Opa30BaHHEM 3aMEIEHHOTO WM He3aMeIEHHOTO HeapoOMaTHYeCKOro KapOommkiia
(rme 3amecTHTENb TpENCTaBNIsAET COOOH, HampuMep, TajoOreH) WK 3aMeIeHHbIH WIH
He3aMeINeHHbI HeapoMaTH4YeCKUH TreTepoluks (rae 3aMeCcTHTeNb MpPEACTaBisieT CcOoOOH,
Harpumep, rajoreH).

OnuH npennouTUTENbHBI BapUAHT OCYLIECTBIICHMUS R™ u R® IpencTaBisieT coOoi,
KK bIil HE3aBCUMO, BOAOPO/, AJIKUJI NI AJIKMJIOKCHAJIKHIL.

[0048]

ITpumepsnl R, KaIblii HE3aBHCHMO, BKJIOYAIOT BOAOPOZ, 3aMEIleHHBbId WU
HEe3aMEeIIeHHbIN ankuia (rIe 3aMeCTHTENIb TPENCTaBiseT COOOW, HampuMmep, AalKHUJIOKCH,
apoOMaTUYeCKHWii  KapOOIUKIIMI,  apOMATUYECKUH  TeTepOLMKINWII), 3aMEUICHHBbIA WU
HE3aMEIeHHbIN aJKHIKapOOHWI, 3aMELICHHbIH MM HEe3aMEIeHHbIH aJKHJIOKCHUKapOOHMII,
3aMEINeHHBbI WM He3aMelleHHbI KapOamoun (Toe 3aMecTUTeb NPEACTaBisieT CoOOoH,
HAampuMep, alKWI), 3aMELICHHbI WIM He3aMeIleHHbIH apOMaTHYeCKUH KapOOLIMKIIHI,
3aMELICHHbIH WM HE3aMEIEeHHBbIH HeapoMaTHYeCKUi KapOOLMKIMI, 3aMEIIeHHbI WIH
HE3aMEIIECHHbIH apOMAaTHYECKUM TeTePOLMKIWI, WJIH 3aMEINEHHbI U HE3aMELIEHHBIN
HEApOMATUYECKUI IeTePOLIUKIIUIL.

OnuH NpeanoYTUTENbHBIM BapUAHT OCYLIECTBICHUS R NPEACTaBIsIET COOOM, KasKIbIi
HE3aBHUCHMO, BOJOPOZ WJIM 3aMELICHHbIH WM He3aMeLeHHbI ankui (TAe 3aMeCcTUTENb
MPEICTaBIIsIET COOOM, HAITPUMEp, ATKHIIOKCH).

[0049]

IIpumepsl n BKIIOYAKOT Lienble uyncna ot 1 1o 3.

OnuH NpearnouTUTENbHBIA BAPUAHT OCYIIECTBIEHHS N TPENCTABISIET COOO0M Lenoe Yrcio
oT 2 unu 3.

Bbosee npeanodTUTENbHBINA BAPUAHT OCYINECTBJICHHUS N MPENCTABIsAET COOOI LieIoe YUCIo
ot | unu 2.

[0050]

ATOM yrieposa, CMeXHbIH C RY, NPEANOYTUTEEHO UMEET CIENYIOIYI0 KOHQUTYPALUIO:

[ Xummueckas popmya 22]

A 4
P R
q-\N ‘i,-,/
)

rac Ka)KI[Hﬁ CHMBOIJI UMECT 3HAUYCHUE, OHpeI[eJ'IeHHOG BBIIIEC.
[0051]
ITpumeps! konpiia C BKIIOYAIOT OEH30JIbHOE KOJIBIIO M MUPUAMHOBOE KOJIBIIO.
OnuH NpeanoYTUTENbHBIM BapUAaHT OCyllecTBIeHUs kojbua C mpencraBisier coOOH

O€H30JILHOE KOJIBLIO.
[0052]
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Coenunenne, npencranenHoe @opmysoit (I'), mpeamodTuTeIbHO MpPeACTaBIseT COOOH
COeMHEHUe, MPeNCTaBlIeHHOe cienyromei ¢popmyoit (1-2):

[Xumugeckast popmyina 23]

OH O
R3
RZa RZbO = N/R4
N )<'<R6a
X -2
REL ] @ o) Tre
7 R;&
R?a R7b

[0053]

[IpenmoyTHTENbHBIA BAapUAHT OCYIIECTBICHUS KAXKAOrO CHMBOJA B COEIMHEHUH,
npeacrasieHHoM @opmynoii  (I-2), Oynmer ommcan nanee. Ilpumepsl  coequHEHUs,
npexncrasieHHoro @opmyinoit (I-2), BKIOYAOT BapuUaHTBl OCYINECTBJICHHUS, COIAEpPIKAIIUE BCE
KOMOWHAIIMY KOHKPETHBIX IPUMEPOB, YKa3aHHBIE HUXKE.

RLR, R, Q. nu KOH(pHrypauus aroma yriepoaa, CMEXHOro C R, Takue xe, kak B
NPEATIOYTUTENIbHBIX BAPUAHTAX OCYIIECTBICHUS B COCAMHEHUH, NpeAcTaBieHHOM Popmyioi
{I).

[0054]

OMH NPEANOYTHTENbHBINA BAPHAHT OCYIIECTBICH s Kaxaoro u3 R* n R*® npencrasiser
co0oit Bogopo.

Jpyroii mpearnoYTUTENbHBIA BAPUAHT OCYILLECTBJICHUS R* u R™ NpeACTaBysieT coOoM
KapOOLIMKII BMECTE CO CMEXHBIM aTOMOM YyTJIepOsa.

R* NPEANOYTHTEIHHO MPEACTaBIIsIeT COO0H BOAOPO.

R* npexnournTensHO NpeacTaBiser coboii BOXOPOJ HIIH METHIL.

R* u R® NPEANOUTHTENBHO NMpeacTaBisitoT codoit C3-C4 HeapomaTuueckuii KapOOIMKIT
BMECTE CO CMEKHBIM aTOMOM YTJIepo/a.

[0055]

OnuH MpennoYTUTENbHBIA BAPHAHT OCYINECTBJICHUS X MPENCTaBIseT COOOH CR™R™,
NR'" wm O, Gonee npexnoururensio CR™R® mm NR'®, ocobenno npeanournrensio CRR™.

[0056]

OnyH NPenOUTHTENbHBIA BAPUAHT OCYLIECTBIEHHUS R% R® R78 R R3 RS R% y R
NPEACTaBIsIET COOON, Ka)Iblii HE3aBUCHUMO, BOIOPOJ WJIM 3aMEINEHHBbIH WM He3aMeLIeHHBbIH
AJIKHIL.

R®, R®, R™ R™, R®™ R®™, R™ u R* npenmnournrensHo npeacTaBistor coGoil, KasKmblii
HE3aBHUCHMO, BOJOPOA WJIM 3aMEIICHHBIH WM HE3aMELIeHHbIH ankwil (re 3aMeCTHTENb
NpEeACTaBIsIET COOOH, HAITPUMED, TaJIOTeH), OCOOCHHO MPEINOYTHTENBHO BOAOPO MIIK METHUIL.

[0057]

OauH [pennouTUTENbHbINI BapUAHT OCYLIECTBJICHUS R npeacTaBiIsieT  coOoit

3aMeEIIeHHbBIA WU HE3aMeIlleHHbIN aJIKUII.

[0058]
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OCoOEeHHOCTBIO COEIMHEHUS 110 HACTOSIIIEMY H300PETEHUIO SBIISETCS TO, YTO KOJBIO A
obpazoano B ¢opmyne (1), (I'), (I-2) wmm (II) mist DOCTHKEHUS MPEBOCXOTHOTO MPOQUIIS
PE3UCTEHTHOCTH, KUHETHKH in vivo B Oe3omacHocTH. [Ipyroli 0COOEHHOCTBIO COEAMHEHUs II0
HACTOSIIEMY M300PETEHHIO SIBJISIETCS TO, YTO KOH(QUIYypaLs Koiblia A OIpeesneHa Tak, YTOObI
o0ecreunTh MPEeBOCXOHBINA MPOQHIIb PE3UCTEHTHOCTH.

[0059]

CoenuHeHne MO HACTOSIIEMY HM300PETEHHIO HE OTPAaHMYEHO KOHKPETHBIM M30MEPOM H
BKJIFOYAET BCE BO3MOXKHBIE M30MEphI (HAPUMEp, KETO-CHOJbHbIE H30MEPbI, UMHH-€HAMHHOBBIE
U30MEpbI, THACTEPEOMEPBI, ONTUYECKUE H30MEPhl M MMOBOPOTHBIE H30MEPHI), PALleMaThl WIH UX
CMECH, €CJIM He YKa3aHO HHOE.

[0060]

dapmaneBTUUECKA TPUEMIIEMbIE COJM COEAMHEHUH 10 HACTOSALIEMY H300pETeHHIO
BKJIFOYAIOT, HANPHUMEP, COJMM COENUHEHMH IO HACTOSIIEMY H300pPETEHHIO C IIEJIOYHBIMH
MeTaJulaMH  (HarpuMep, JUTHEM, HAaTpUeM, KallieM), IIeJOYHO-3€MEJIbHBIMA MeTaJUIaMU
(Hampumep, KanbplieM, OapueM, MarHueM), NMepeXONHBIMH MeTajulaMH (HampuMep, LIUHKOM,
KEJe30M), aMMHUAKOM, OPTraHMYECKHMMH OCHOBAHMSIMHU (HampuMep, TAKUMH KaK TPUMETHIIAMHH,
TPUSTUIIAMUH, JULUKJIOTeKCUIAMUH, 3TAHOJNAMUH, IUATAaHOJAMHUH, TPUITAHOJIAMUH, METJIyMUH,
STUJIEHANAMUH, TUPUANH, ITUKOJIHWH, XUHOJHMH) HJIH AMUHOKHUCIOTAMH, WJIA COJIM COETUHEHUH 110
HACTOSIIIEMY M300pPETEHUIO C HEOPTaHWYECKUMHU KUCJIOTaMH (HAIPUMEp, XJIOPHUCTOBOAOPOIHOM
KHCJIOTOH, CEPHON KHUCJIOTOM, a30THOM KHCJIOTOH, YrOJIbHON KHCIOTOH, OpOMHCTOBOAOPOIHOM
KHUCIOTOH, (ochOopHON KUCIOTOH, HOAUCTOBONOPONHONW KHUCIOTOW) WM OpraHHYECKUMH
KHCJIOTaMU (HampuMep, MypaBbHUHON KHUCJIOTOM, YKCYCHON KHCJIOTOH, MPOMMOHOBON KHUCJIOTOM,
TPUPTOPYKCYCHON KHUCJIOTOU, JTUMOHHOW KHCJIOTOH, MOJIOUHOM KHUCJIOTOW, BUHHOM KHCJIOTOH,
IABEJIEBOH KUCIIOTOW, MaJIeMHOBOH KHCJIOTOH, (yMapoBOH KMCIOTON, MUHAAIBHOW KHUCJIOTOH,
TJIyTApOBOM KHUCJIOTOM, SIOJIOUHOW KHUCJIOTOH, OEH30MHOW KHCJIOTOM, (hTaneBOil KHCIOTOH,
aCKOPOMHOBOW KHCIIOTOM, OEH30JICYIb(OHOBON KHUCIOTOH, M-TONYOJICYIb()OHOBON KHUCIOTOH,
METAHCYJIb(OHOBOM KHUCJIOTOW, 3TAHCYJIb(MOHOBOM KHCIOTON). DTH CONM MOKHO TOJYYHTh
OOBIYHBIMH CIIOCOOAMHU.

[0061]

CoenuHeHne MO HACTOSINEMY H300PETEHUIO WIH ero (papMaleBTHUECKH MpHeMIIeMast
COJIb MOJKET 00pPa30BBIBATH COJIbBAT (HAMIPUMED, THUAPAT), COKPUCTAIUIBI W/WIIA KPUCTAJITHYECKHUI
nomumopd. Hacrosimee w300peTeHHe TakKe BKJIKOYAeT TaKWe pPa3jIMYHbIE COJIbBATHI,
COKpUCTAJUIBI M Kpucraumueckue mnoiauMopdnl. "CompBar" MOXET KOOPAMHHPOBATH
COEAMHEHHE IO HACTOSIIEMY H300PETEHHIO C MPOHM3BOJBHBIM YHCIOM MOJIEKYJl PACTBOPUTEIS
(marmmpumep, Monekyidamu Boabl). CoenmuHeHME TIO HACTOSINEMY H300PETEHUIO WM €ro
dapmaneBTHYECKH TpUeMIIeMasl COJlb, OCTABJIEHHbIE HA BO3AYyXE, MOTYT MPHCOEIUHSTH
ancopOMPOBAaHHYIO BONY WM MOTYT 0Opa3oBBIBATH T'HAPAT IyTEM IMOIJIOIEHHs BJaru.
CoenuHeHne MO HACTOALIEMY H300PETEHUIO MM ero (papManeBTUYEeCKH NpuemiieMasl COJb
MOXeT  OOpa3oBbIBATH  KPUCTAUIMYECKMH  HOAMMOP(d  MyTeM  MepeKpUCTAIUTM3ALUU.

"Cokpuctaiibl' O3HAYaIOT, YTO COEAUHEHHE I10 HACTOSIIEMY H300pETEeHMI0O HWJIH COJNb U
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MIPOTUBOMOJIEKYJIa COCYILIECTBYIOT B OTHON U TOH e KPUCTAJUTMUECKOHN peleTKe H MOTYT OBbITh
00pa3oBaHbI C MPOU3BOJIBHBIM YHCIIOM IIPOTUBOMOJIEKY L.

[0062]

CoenuHeHne MO HACTOSINEMY H300PETEHHIO WIH ero (papMaleBTUYECKH IpuemeMast
coib MOXKeT 00pa3oBbIBaTh MmposiekapcTBo. Hacrosimee nzoOpeTeHHe Takke BKIIOYAET TAKHUE
pasznuuHble mposiekapcrsa. [IponekapcTBo mpencrasisier coOOH MPOU3BOAHOE COSTUHEHUS IO
HACTOSAIIEMY N300PETeHHUI0, MEIOLIee XUMUYECKH MM METa00INYECKH pa3jiaraeMyro Tpymy, U
NpeACTaBIsieT COOOH COeIMHEHHe, KOTOpOe CTAaHOBUTCS (papMaleBTUYECKU aKTHBHBIM
COEAMHEHHEM IO HACTOSILIEMY H300PETeHHIO MyTEM COJIbBOJIM3a WM B (PU3UOJOTHUECKUX
YCJIOBHAX in Vivo. IIposnekapcTBO BKIFOUAET, HAIPUMEP, COENUHEHHE, KOTOpPOoe Mpeodpa3yeTcs B
coenuaenue, npencrasneHnoe @Dopmynoi  (I), (I'), (I-2) wmmm (1), nocpencreom
(bepMEHTAaTUBHOTO OKHCJIEHUS, BOCCTAHOBJICHUS, THUAPOJH3a WM T.II. B (PU3HOJIOTUYECKUX
YCIOBHAX in Vivo, M COEIUHEHHE, KOTOPOE MpeoOpasyercs B COCOUHEHHE, MPENCTaBJIEHHOE
Dopmynoit (D), (I'), (I-2) wmm (II), mytem rugponusa KeayAOYHBIM COKOM K T.I. CrocoOsl
BbIOOpa M TOJYYEHHUS MOAXOIAIINX MPOJEKAPCTBEHHBIX MPOU3BOIAHBIX OMMCAHBI, HAIIPUMED, B
"Design of Prodrugs, Elsevier, Amsterdam, 1985". Camu no cebe mpoyiekapcTBa MOTYT 00J1aiaTh
HEKOTOPOU aKTUBHOCTBIO.

[0063]

Korna coemmnenue, npencrasnenHoe Popmynoit (1), (I), (I-2) wmm (II), wmm ero
bapmManeBTHUECKH TpUEMIIeMast COJIb UMEET MMAPOKCHIIbHYIO TPYIIY, IPUMEPHI MPOJIEKapCTBa
BKJIFOYAIOT MPOJIEKAPCTBA, TAKHE KaK AIMJIOKCH MPOU3BOHbBIE U CYIb()OHUIOKCH POU3BOIAHBIE,
NOJIyYeHHbIE  B3aUMOJEHMCTBHEM COEJUHEHUs, MMEIOIIEero THAPOKCHIIBHYIO TPYIy, C
HNOAXOAALIMM  ALWITAJIOTEHUIOM, IOAXOASIIUM  aHTHUAPUAOM  KHCIOTBL,  MOAXOASIIUM
Cyb(OHMITXJIOPUIOM, MOIXOASAIINM CYJIb(POHWIAHTUAPUIAOM M CMEIIAHHBIM aHTHAPUAOM, WIIN
C UCIONb30BaHUEM KOHJAeHcupyoliero areHta. Hampumep, onum Brimowaror CH3COO-,
C,H5COO-, TpeT-BuCOO-, CsH3,COO-, PhCOO-, (m-NaOOCPh)COO-,
NaOOCCH,CH,COO-, CH3CH(NH,)COO-, CH,N(CH3),COO-, CH3S03-, CH3CH,SOs-,
CF;S0s3-, CH,FSOs-, CF3CH,SO3-, p-CH30-PhSOs3-, PhSOs- u p-CH3PhSO:s.

[0064]

(Criocob mosydeHus COeNMHEHUS IO HACTOSIIEMY N300PETEHUIO )

CoenuHeHne 1O HACTOALIEMY HW300PETEHHIO MOJKHO TMOJNYYUTh, HANpUMeEp, C
UCTIONIB30BaHUEM O0IHX CIIOCOO0OB CHHTE3a, MOKa3aHHBIX HIDKE. CTIOCOOBI 9KCTPAKLIUH, OUUCTKH
U T.II. MOXHO OCYIIECTBHUTb C HCIOJB30BAHUEM OOBIYHBIX OSKCIEPUMEHTOB OPTaHUYECKOM
XUMHH.

CoenuHeHre MO HACTOSIIEMY H300PETEHHIO MOXKHO CHHTE3HMPOBATh B COOTBETCTBHH C
NOJXO/IaMH, U3BECTHBIMH B JAHHOH 00JacTH.

(Cnocob 1)

[ Xummueckas popmyna 24]
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roe P! MPEICTABISIET COOOW THIPOKCH-3AIMUTHYIO TPYyIIy; P’ MpeacTaBisieT CoOoi
AMUHO-3aIUTHYIO TPYIIy; Z MPencTaBisieT coOoi 7%, 7, 7" un Z°; m NPeICTaBIsIeT COOOU
nenoe yucyio ot 1 o 4; Hal npencraBnsier coOol rajoreH; Kakablid 3 P! u P* moxer GbITh
IPYMIOH, KOTOPYIO MOKHO 3aIUTUTh W/WJIM CHSITh 3aIUTY METOIOM, ONTMCAHHBIM, HAMIPUMeEp, B
Protective Groups in Organic Synthesis, Theodora W Green (John Wiley & Sons Inc.), u,
HaIpUuMep, P! npeAcTaBiIsgieT coOOH apoMaTH4ecKud KapOOLMKIWIAJIKWI WIH T.IL, a p’
MPEICTaBIIsIeT COOOH aTKMIIOKCUKAPOOHIIT WK T.I1.; U APYTHe CHMBOJIbI OTIPEIEJICHBI BBILIE.

Cranus 1

Coennnenne c3 MOXKHO MOJYYUTh MyTeM N00aBJIEHUS] KOHIEHCUPYIOIIETrO areHTa, TaKoro
kak HATU, WSC-HCI umu PyBOP, k coenuHeHHio cl, KOTOpoe MOKET OBITh KOMMEPUYECKH
JOCTYITHBIM HJIH TOJIYYEHO M3BECTHBIM CIOCOOOM, B MPHCYTCTBUU PACTBOPUTEINS, TAKOTO Kak
DMF, DMA, NMP, THF, xnopodopm wiu auxjiaopMmeraH, 100aBjsisi K 5TOMy COEAMHEHHUE C2,
KOTOPOE MOKET OBITh KOMMEPYECKH IOCTYIHBIM HJIM TOJy4Y€HO H3BECTHBIM CIIOCOOOM, |
TPETHYHBbI aMHH, TaKOW Kak TpudTWIaMHH, N-MeTWIMOP(OJIUH, THPUAUH  HIU
OUU3ONPOMIISTAJIAMUH, U B3auMOJEHCTBHs cMmecu mnpu Temmeparype 10°C - 60°C,
npennoututenbHO 20°C - 40°C, B Teuenue 0,1 yaca - 24 4acoB, MPEeNNOYTHTENBHO OT 1 yaca 10
12 vacos.

Cranus 2

CoennHeHne ¢5 MOXKHO TOJNYYUTh MyTeM MOOABIIEHUS COSNUHEHUsI ¢4, KOTOPOe MOXKET
OBITb KOMMEPYECKH JOCTYITHBIM WJIH TOJYYeHO H3BECTHBIM CIOCOOOM, U KHCIIOTBI, TAKOH Kak
YKCyCHAsl KHUCJIOTAa, MUPUAUHHUI I-TOJNYOJICYIb(POHAT, M-TONYOJCYJIb(OHOBAsT KHCIOTa WU
METaHCYJIb(OHOBASI KHUCIOTA, K COSNUHEHUIO €3 B MPHCYTCTBUH PACTBOPUTENS, TAKOTO Kak
DMF, DMA wum NMP, u B3aumopeiictBusi cmecu mpu Temmeparype 20°C - 120°C,
npennoututenbHo 60°C - 100°C, B Teuenue 0,1 yaca - 24 4acoB, NPeaNOUTUTENBHO OT 1 "aca 1o
12 gacos.

Cranus 3

CoenuHenne c6 MOXXHO TIOJNY4YUTh, MOABEpras COEAUHEHHE C5 W3BECTHOM oOmein
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peaKLH yAAICHUSI aMUHO-3aIUTHBIX TPYIIIL

Cranus 4

CoenuHenne ¢8 MOXXHO HOJYYHUTh IyTeM A0OABIEHHs COENUHEHHs C7, KOTOPOE MOXKET
OBITh KOMMEPUYECKH JOCTYITHBIM WJIH TOJYYeHO M3BECTHBIM CIIOCOOOM, M KHCIIOTBI, TAKOW Kak
YKCYCHasi KHCJIOTa, II-TOJNYOJICYJIb(GOHOBAasi KHCIOTa WJIM METaHCYNb(OHOBas KHUCIOTA, K
COCMHEHUIO €6 B MPUCYTCTBUU pPACTBOPUTENS, TAKOTO KaK AUXJIOPMETaH, IUXJIOPITaH,
xjopodopm, MeTaHo, 3tanon, Toiayoda, DMF, DMA unu THF, u B3aumozneicTBusi cMecu mpu
temrieparype 20°C - 130°C, npennoururensro 20°C - 100°C, B Teuenue 0,1 gaca - 24 gacos,
MPEeAnOYTUTENBHO OT 1 yaca 1o 12 gacos.

Cranus 5

CoenuHenne ¢9 MOKHO MOJYYHUThb MyTeM J00ABJIEHUS OCHOBAHUS, TAKOTO KakK KapOOHAT
1e3Ust UK KapOOHAT KaJMs, W COJIM, TAKOH KaK HOAWA HATPUs WIIM WONMI KaJTusi, K COeTMHEHUIO
¢8 B mpucytcTBuM pactBopurens, Takoro kak DMF, DMA, NMP unu THF, u B3aumoneictaus
cmecu nipu temmnepatype 0°C - 60°C, npeanouturensHo 0°C - 40°C, B teuenue 0,1 yaca - 24
4acoB, MPEANOYTUTENBHO OT | vaca 10 12 4acos.

Cranus 6

J MOKHO MOJIy4UTh MyTeM J00aBJIEHUS TaJIOTEHUPYIOLIETr0 PeareHTa, TAKOro Kak oOpom,
NBS, NCS unu NIS, k coennrennto ¢9 B pacTBopUTesie, TAKOM KaK JUXJIOPMETaH, AUXJIOPITaH,

anerountpun wm DMF, u, xorma Hal npencrasmser coboii Opom, ocCyIIecTBIEHUS

>
B3auMozeiicTBusl cMecu npu temneparype -30°C - 50°C, mpennourturensHo -10°C - 20°C, B
teueHue 0,1 ygaca - 10 gacos, npeanoururenpHo 0,5 yaca - 2 yacos. Korga Hal npencrasnser
coboii xymop wmnu Hox, coenuHeHne cl0 MOXHO MOJMYYHTh B3aHMMOJAEWHCTBHEM CMECH IIPH
temneparype 10°C - 150°C, npeanoururensno 60°C - 120°C, B Teuenue 0,5 gaca - 24 gacos,
IPEANOUTUTENBHO 1 Jaca - 6 4acos.

Cranus 7

Coenunenne cll MOXHO MONY4YUTHh MyTeM AOOABIEHHs MAJJIATUEBOrO KaTaH3aToOpa,
takoro kak Pd(PPhs)s, PA(OAc),, PAd(PPh3),Cl,, Pd(dppf),Cl, unu Pd(dtbpf), ocHOBaHwsI, TAKOTO
KaK auerar Kajuus, aunerar Harpws, kapOboHar kamus wim  Qocdar kamums, WH
ouc(nuHakonaro)aubopa k coenuaenuto c10 B pactBopuTtene, TakoM kak anokcan, DMF, DME,
THF unu DMSO wnnu cMemmaHHbIi pacTBOPUTENb, U B3AUMOACHCTBUSA CMECU TIPH TeMIIEpaType
0°C - 150°C, mpemmoururensHo 60°C - 120°C, B Teuenue 0,5 waca - 24 4yacos,
MPeanouTUTENBbHO OT 1 yaca 1o 12 4acoB, B aTMocdepe a3oTa.

Cranus 8

Coenunenne cl3 MOXHO MONYYUTH MyTeM AOOABIEHHs MAJIAJUEBOrO KaTalH3aTopa,
takoro kak Pd(PPhs)s, PA(OAc),, Pd(PPh;),Cl,, Pd(dppf),Cl, unu Pd(dtbpf), ocHoBaHwMsI, Takoro
Kak kapOoHaT kanus, kapOOHAT HaTpust, kapOoHaT ne3us win Gocdar kamusi, u coequHeHust c12,
KOTOpOE SIBJIIETCSI KOMMEPYECKH JOCTYIHBIM WJIM TIOJYYE€HO M3BECTHBIM CHOCOOOM, K
coequHeHnio cll B pactBopurene, Takom kak auokcad, DMF, DME, THF wmu Boga win
CMELIaHHBII pPAaCTBOPUTEIb, U B3aUMOAEHCTBUA cMmecu mpu Temmneparype 0°C - 150°C,

npeanoututesnbHo 60°C - 120°C, B Teuenue 0,5 yaca - 24 4acoB, NPeANOUTUTENBHO OT 1 Yaca 1o
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12 yacos, B aTMocdepe azora.
Cranus 9
Coenunenne Ic MOXHO monyuyuTh, noxsepras coenuHeHue cl3 wm3BecTHON oOmeH

peakuuy yAAJIECHUs TUAPOKCU-3ALUTHBIX [PYIIIL.

[0065]
(Cnocob 2)
[Xumunuaeckas popmyna 25]
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r7ie KaX/ablli CUMBOJI UM€EET 3HaUeHHe, ONPEEeICEHHOE BhILIIE.

Cranus 1

Coenunenne d2 MOXHO MOJNYYUTh IyTeM A00aBJIEHUs] OCHOBAHMS, TAKOTO KaK kapOoHAT
nesus, KapOOHAT Kanus WM TPUITHIAMHUH, M coeauHeHus dl, koropoe MokeT ObITh
KOMMEPUYECKH JOCTYNHBIM HJIHM TIOJyYE€HO H3BECTHBIM CIOCOOOM, K COEJUHEHHMI0O C¢5 B
NpUCYTCTBUM pacTBopurens, takoro kak DMF, DMA, NMP unu THF, nonosnutenpHOro
nobaBieHust k 3Toi cMmecu, korma Hal mpencraBnser coboil XJop, comy, Takod Kak HoOmua
HaTpus WM HoAauAa Kanus, M B3aumozeicTtBus cmecu npu Temmeparype 0°C - 60°C,
npennoututenbHo 20°C - 40°C, B Teuenue 0,1 vaca - 24 4acoB, MPeANOYTHTENBHO OT 1 yaca 10
12 yacos.

Cranus 2

Coenunenne d3 MOXHO TMONYy4YWTh, TNoOABepras coeauHeHue d2 W3BECTHOH oOIei
peaxkLuy yAaleHus 3alUTHBIX IPYII aleTajei.

Cranus 3

Coenunenne d4 MOXHO MOJYYHTH IMyTeM AOOABIEHMS KHCIOTBL, TAKOW KaK YKCYCHas
KHCJIOTA, M-TOJYOJICYJIb(OHOBAs KHUCIOTa WJIM ME3WIOBas KUCIIOTAa, K coequHeHno d3 B
NPUCYTCTBUH PACTBOPUTENS, TAKOTO KaK AUXJOPMETaH, AUXJIOPITaH, XJIOPO(OpM, MeTaHOI,
stanon, tonyos, DMF, DMA wunu THF, u B3aumoneiicteusi cmecu mipu temmneparype 20°C -
130°C, mpeanoututensHO 80°C - 120°C, B Teuenue 0,1 vaca - 24 yacoB, MPEANOYTUTENBHO OT 1
yaca 10 12 yacos.

Cranus 4

Coenunenve Id MOXHO CHHTE3MPOBaTh B COOTBETCTBMM CO cTaausMu 6-9 crocoda 1,

OIMMCAHHOI'O BBIIIE.
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[0066]
(Crocob 3)
[Xumnueckas gpopmyna 26]

OP! O

=

r7ie Apyrue CUMBOJIbI ONPEeNIEHbI BhILIE.

Cranus 1

CoenuHenne g2 MOXKHO TMOJYYUTh IIyTeM JOOABJICHUS OCHOBAHMS, TAaKOTO Kak
TPYSTWIIAMHH WM JUM3ONPONMIATWIAMUH M STHIXJopodopmuar, ¢ obOpa3oBaHuEM
XJIOPaHTUAPUAA KHUCJIOTHI, 3areM no0aBieHMs coeauHeHus gl, KoTopoe MoXeT ObITh
KOMMEPUYECKH MAOCTYNHBIM WJIM TIOJYYEHO U3BECTHBIM CIIOCOOOM, K COEIUHEHHIO g B
NPUCYTCTBUH PACTBOPHUTENS], TAKOTO KaK IUXJIOPMETaH, AUXJIopaTaH, xjaopodpopm, DMF, DMA,
NMP unu THF, u B3aumoneiicrsus cmecu npu temneparype 0°C - 60°C, npeanoututensHo 0°C
- 20°C, B Teuenue 0,1 yaca - 24 yacoB, mpeanoOYTUTENBHO OT 1 yaca 1o 12 yacos.

Cranus 2

CoenuHeHne g3 MOKHO IMOJY4YHTb, AaBasi KHCJIOTe, Takod kak T3P, tpudtopykcychHas
kuciora,  (ocdopHas,  XJOPUCTOBOAOPOAHAs  KHUCJIOTA,  CEPHas  KUCJIOTA WU
OpOMHCTOBOIOPONIHAS KMCJIOTA, BO3JCHCTBOBATH HA COCOUHEHHME g2 B MPHCYTCTBUU
pPacTBOPUTENS, TAKOTO KaK STHIALETAT, IUXJOPMETaH, AUXJIOPITaH, XJOpohopM, THUOKCaH,
DMF, DMA umu THF, u ocyiectsisisi B3aumoaeiicTeue cmecu ripu temmeparype 20°C - 130°C,
npeanoututenbHO 60°C - 100°C, B Teuenue 0,1 yaca - 24 4acoB, MPeaNOYTUTENBHO OT | "aca 1o
12 yacos.

Cranus 3

Coennnenue Ic MOKHO CHHTE3UPOBATh B COOTBETCTBHH CO cTaaueit 9 crocoda 1.

[0067]

[TonyueHHOe TakuM o00pa3oOM COEAMHEHHE HACTOSINEro M300peTeHHsT MOXKET OBITh
JOTIOJIHUTEPHO XMUMHYECKH MOAM(HULUMPOBAHO IJIsl CUHTE3a Jpyroro coenuHenus. Korma
peaknnoHHOCTIOCOOHass ~ (yHKIMOHanbHas rpynna (Hanpumep, OH, COOH wu NH,)
NPUCYTCTBYET B rpymre OOKOBOH LeNu WM T.I. BO BPEMS PEaKIHH, 3Ty (YHKIHOHAJIBHYIO
IPyMNIy MOXHO 3aLUTUTh 10 PEAKLUU U YAAJINUTD 3aLIUTY I10CJe PEaKLH, €CIIU JKeJIaTebHO.

ITpuMeps! 3aIUTHBIX Ipynn (aAMHUHO-3AIMWTHAS TPYINA, THAPOKCU-3AIMUTHAS IPYyMIa M

T.A.) MOTYT BKJIIOUaTh 3aIUTHBIE TPYIIBI, OMUCaHHblE, Hampumep, B Protective Groups in
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Organic Synthesis, T.W. Greene, John Wiley & Sons Inc. (1991), Takne kak 3TOKCHUKapOOHHI,
Tper-OyTokcukapOoHmy, anetwn U OeH3wi. CrnocoObl BBEACHUS M YAAJNEHHS 3ALIUTHBIX TPYIII
MO>KHO OCYLIECTBIISITh CIIOCOOaMHU, OOBIYHO HMCIIOJIB3YEMBIMH B XMMHUU OPTaHUYECKOTO CHHTE3a
[cMm., HanpuMmep, Protective Groups in Organic Synthesis, T.W. Greene, John Wiley & Sons Inc.
(1991)] wnu >kBUBaNeHTHBIMH UM cnocobamu. IlpeoOpazoBaHue (GyHKIMOHANBHOW TPYIIIbI,
cozepKaleiicss B KaKAOM 3aMECTUTENe, TAakKe MOXKHO OCYIIECTBHTh HU3BECTHBIM CIIOCOOOM
[Hanpumep, Comprehensive Organic Transformations, R.C. Larock (1989)], He cuurtas cioco6oB
MIOJIy4eHUs], OMUCAHHBIX Bbille. HeKOTOpble COEAMHEHUsS] MO HACTOSIIIEMY H300PETEeHHIO MOTYT
OBITh TOTMIOJIHUTEBFHO MPEe0OPa30BaHbl B HOBBIE MPOU3BOIHBIE C HCIIOIB30BAHUEM COETUHEHHH B
KayecTBe IPOMEXYTOUHBIX TMPOAYKTOB IJIs1 CHUHTe3a. IIpoMexyTodHOe COeAMHEeHUue W
NPEZCTABISIIONIEe NHTEPEC COENUHEHHE B KAXKAOM CIOCOO€ IOJydeHHs], ONHCAHHOM BBIIIE,
MOJKHO TIOABEPrHYTb OUYUCTKH CIIOCOOOM, OOBIYHO HCHOJNB3YEMBbIM B XUMHH OPraHUYECKOTO
CHHTE3a, HaIpUMep, MyTeM HelTpanu3aunu, (UiIbTPOBaHUS, SKCTPAKIHMHU, MPOMBIBKH, CYIIKH,
KOHLIEHTPUPOBAHMUSI, MTEPEKPUCTAIUTN3ALNY WIN PA3JIUMYHBIM XPOMATOTrpauecKUMH METOIaM, U
TakuM OOpa3oM HMX MOXKHO BBIACIHTb WJIM OYHUCTUTH. AJBTEPHATUBHO, MPOMEXYTOUHOE
COEAMHEHHE MOXKHO TMOJBEPTHYTh CIEAYIOIIeH peakuuu Oe3 JOMOJHHUTENbHOH OUYHCTKH, B
YaCTHOCTH.

[0068]

CoenuHeHne MO HACTOAIIEMY M300pPETEHHMIO IIOJIE3HO B KAdeCTBE JIEKAPCTBEHHOTO
CPeACTBa, HampuMep, MPOTUBOBUPYCHOIO JIEKAPCTBEHHOro cpeactsa. CoeanHeHue 1o
HACTOSIIEMY M300pPETEHHIO OKa3bIBAE€T 3aMETHOE WHIHMOHMpYyollee AEWCTBHE HAa HMHTErpasy
Bupyca. COOTBETCTBEHHO, MOXKHO OXKUAATh, UYTO COEAMHEHHE IO HACTOSINEMY HU300PETEHHUIO
Oyner MMeTh MPOPUIAKTUYECKUH WM TepareBTUYeCKUi 3(PQPEeKT B OTHOLIEHWH Pa3JIUYHbIX
3a00JIeBaHMi, BBI3BIBAEMBIX BHPYCAMH, KOTOPbIE PACTYT MyTeM MPOAYLUPOBAHUS IO MEHBIIEH
Mepe MHTerpasbl BO BpeMsl MHQUIMPOBAHMS B KJIETKAX KMBOTHBIX, U MOXET OBbITh IOJIE3HBIM,
HarpuMep, B KaueCTBe MHIHOUTOPA UHTErpasbl peTpoBupyca (Hanpumep, HIV-1, HIV-2, HTLV-
1, SIV umu FIV) u B kauecTBe jekapcTBeHHOro cpezacrsa nporus BUY. IlpenmouturensHoe
COEMHEHUE TaKKe MMEeT CleAyromue (papMaKkOKUHETUYECKHE XapaKTEPUCTHKH B OpraHH3MeE:
BBICOKAs KOHLIEHTpPALMsi B KpPOBH, OoJbluasi JIUTENbHOCTh d(ekTa, 3ameuaTesbHas
TPAH3UTUBHOCTD K TKaHsM; W/niu T.1. Kpome Toro, mpennouTHTenbHOe COeNMHEHHE 0€3011acHo,
yro Kacaercss moOo4HbIX 3(dexToB (Hampumep, uHruOmposanusi ¢pepmentro CYP,
MyTareHHOCTH, yIUTHHEHUs nHTepBaia QT Ha 3JIeKTpOKapaIuorpaMme U apUTMHH).

[0069]

CoenuHeHne 1O HACTOALIEMY HM300pPETEHHIO TAaKKe€ MOXKHO HCIOJIb30BaTh B
KOMOWHHPOBAHHOW TEpanuu C JIEKAPCTBEHHBIM cpenacTBoM mnpotuB BHY, umerommm npyroit
MEXaHU3M JEeHCTBUS, TAKUM KaK MHTHOUTOP OOpaTHOW TPAHCKPUNTA3bl, UHTUOUTOP MPOTEA3bI
W/WM THTUOUTOP MPOHUKHOBEHUS B KIIETKY.

OnucanHoe BbIlIE NIPUMEHEHHUE BKJIIOYAET HE TOJbKO NpUMeHeHue B Buae aHtu-BUY
KOMOMHAIIMY, HO W NMPUMEHEHHE B KaueCTBE COMYTCTBYIOIIErO CPEACTBA, KOTOPOE MOBBIIIAET

anTu-BUY akTUBHOCTH ApPYroro JEeKapCTBEHHOro cpexncrsa nporus BHY, Hampumep, B
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KOKTEMJIbHOW TEPauy WX T.11.

CoennHeHne 1O HACTOSIIEMY M300PETEHUIO0 MOXKHO MCIOJIb30BATh JJIsl IPEAOTBPAIICHHUS
pacmipocTpaHeHHs: HMH(EKIUU PETPOBUPYCHBIM BEKTOPOM HA TKaHH, OTJHYHbIE OT
MPEACTABIIAIOIIEN UHTEPEC TKAHW, KOrAa PeTPOBUPYCHBbINM BekTOp Ha ocHoBe BUY mnmu MLV
UCTIONB3YIOT B OOJIACTH T'€HHOU Tepamuu. B 4acTHOCTH, KOTAa KJIETKH WIH T.N. HHQHULUUPYIOT
BEKTOPOM in Vitro ¥ BO3BpAIIAOT B OPTaHMU3M, MPEIBAPUTEIHbHOE BBEICHHE COCOUHEHHsS IO
HACTOSIIEMY U300PETEHHIO MOYKET MPENOTBPATHTb HEHYKHOE NH(PHUIIMPOBAHUE OPTaHU3MA.

[0070]

dapMaleBTHYECKYI0 KOMITO3ULIMIO IO HACTOSINEMY H300pPETeHUI0 MOKHO BBOIUTH
nepoparbHO WM TmapeHTepanbHo. CrocoObl IJisi MapeHTEepaIbHOTO BBEISHHS BKIIFOYAIOT
KOKHOE, TIOJTKOKHOE, BHYTPUBEHHOE, BHYTpUAPTEPUAIBHOE, BHYTPUMBILIEYHOE,
WHTPANEPUTOHEATBHOE, TPAaHCMYKO3aJIbHOE, UHTAJISIUIO, TPaHCHA3AJIbHOE,
o(ranbMoNIOrHYecKoe, BHYTPUYIIHOE WU BArMHAJIBHOE BBEJICHUE U T.JI.

[0071]

B ciydae mepopaibHOTO BBEIEHHUSI, JIIOObIE KOMITO3UIIUU, KOTOPBIE OOBIYHO UCTIOIB3YIOT,
TaKle Kak TBepAble TMEpOpalibHble KOMITO3ULIMHU (HAmpuUMep, TaOJeTKH, MOPOIIKH, TPaHYJIbI,
KalCyJibl, MWIIOJH, TUIGHKH WIH T.0I.), SKUIKHE TepOpalibHble KOMIO3UIMHU (HAampuMep,
CYCIIEH3HH, 3MYJIbCHS, 3JIUKCHP, CHPOI, JIMMOHAJ, CIHPT, apoMaTH4ecKas BOAA, SKCTPAKT,
OTBap, HACTOMKA WJIH T.I.) U T.Jl. MOXKHO IMOJIyYUTh U BBOAUTb OOBIYHBIM criocoOom. Tabnerku
MOTYT TPEACTABISATh COOOW TaOJNETKH C CaxapHbIM IOKPBITHEM, TaOJIETKH C TUIEHOYHBIM
MOKPBITHEM, TaOJETKH C OHTEPOCONIOOMIBHBIM IOKPBITHEM, TabNeTKu C 3aMeJIEHHBIM
BBICBOOOKIEHHEM, TaOJeTKU-TIACTHIIKH, CYOJIMHIBaJbHbIE TaOJNEeTKH, OyKKajdbHBbIE TaOJEeTKH,
JKeBaTejibHbIe TAOJETKH WM pachajarolinecs BO pry TabneTku. [Topomku U rpaHysbl MOTYT
ObITh cyxumu cupornamu. Karmcysbl MOryT ObIThb MSTKHMH KarCyJaMu, MHKDPOKAINCYJaMH HJIH
KarCyJaMH C 3aMeJIEHHbIM BBICBOOOKICHHEM.

[0072]

B cnyuyae mapeHTepasbHOrO BBENEHHS MOMKHO TMOIXOISIIMM 00pa3oM BBOIUTH JIFOObIE
KOMITO3HUIIMH, KOTOpPble OOBIYHO HCIOJB3YIOT, TaKHe KaK WHBEKIMH, KareJbHHIIbI, MpernapaThl
IUTsl HAPY’KHOTO TIpUMEHEHUsl (Hampumep, TJia3Hble KaIljik, Karuid JUIsi HOCA, YINHBbIE Karuiu,
a3pO30JIM, WHTAJSILUY, JIOChOH, HACTOW, JIMHUMEHT, JKUAKOCTb JUIS TOJOCKAHUS PTa, KJIH3MA,
Ma3b, TOBS3KA, JKejle, KpeM, TIUIACThIPh, TOPSYMA KOMIIPECC, MOPOIIOK JJIi HAPY:KHOTO
MPUMEHEHUs], CYNTIO3UTOPHUI WM T.I1.) U T.J. UHBEKIUU MOTYT MPEACTABISITh COOOH 3MyIbCUU
THMa M/B, B/M, M/B/M, B/M/B WJIH T.11.

[0073]

DapMareBTUIECKYI0 KOMITO3HUIIMIO MOXKHO TIOJYYUTh MyTeM CMeITUBaHuUs 3 EeKTHBHOTO
KOJIMYECTBA COSAMHEHUs 10 HACTOSIIEMY H300PETeHUI0 ¢ Pa3jIMYHbIME (papMareBTHIeCKIMHU
no0aBKaMH, IOIXOSIIAMH JJIsi KOMITIO3ULIUY, TAKUMH KaK SKCHUMTUEHTBI, CBSI3YIOIIHE BELIECTBRA,
NEe3UHTErPaHThl, CMa3bIBAIOIME BellecTBa W T.O., npu Heobxomumoctu. Kpome Toro,
(dapmaneBTHYECKAsT KOMITO3ULIUSA MOXKET OBbITh MPeIHa3HaueHa JJIsl IeNUaTPUUECKUX TAIlMeHTOB,

repuaTpuicCKux IMalu€HTOB, CCPbLC3HBIX CIIy4YacB HWIIN OHepaLII/Iﬁ nyTéM COOTBETCTBYROLIECTO
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u3MeHeHus1 3(Q(PEeKTUBHOrO KOJNMYECTBA COCAMHEHHUS 0 HACTOSINEMY H300PETEeHHIO, COCTaBa
/WM pasNUYHBIX  (papMALEBTHYECKUX  JOOABOK. Hanpuwmep, NeANaTPUUECKY IO
(bapMaeBTHYECKYI0 KOMIIO3UIIMI0 MOXXKHO BBOAMTH HOBOPOXKIEHHBIM (MeHee 4 Henenb Hocie
poxxaenust), muiaaeHnam (ot 4 Henmenb nocie poxaeHus 1o 1 rona), maneimam (ot 1 roma go 7
ner), aetsm (ot 7 net npo 15 net) unu nanueHTtam ot 15 no 18 ner. Hampumep, repuarpudeckyro
(papmaLeBTHYECKYIO KOMIIO3UIIMIO BBOJST MALIMEHTaM B BO3pacTte 65 JIeT u crapuie.

[0074]

Xotrs no3a (hapMaLeBTUYECKOW KOMITO3ULIMU MO HACTOSIIEMY H300PETEHMIO TOJIKHA
OTPENeNATbCS ¢ Y4eTOM BO3pacTa M MacChl Tejla MAIMEeHTAa, THMAa W CTeneHu 3a00JieBaHUs,
criocoba BBeEHUsS U T.I1., OObIUHAS TEpOpaNibHAS 1033 HaXOoAuTCs B auamnasone ot 0,05 mo 100
mr/kr/nenb u npeanoututensHo 0,1-10 Mr/kr/mensb. s mapeHTepalbHOTO BBENEHUS, 1034
CUJIBHO Pa3JIMYaeTCsl B 3aBUCUMOCTH OT MYTH BBENEHUS U OOBIMHO HAXOOUTCS B JMANA30HE OT
0,005 no 10 wmr/kr/nens, npennoururenbHo 0,01-1 mr/kr/neHs. DTy 103y MOXHO BBOAHWTH OT
OJTHOTO pasa B ICHb /IO OHOTO pa3a B MECSI] MJIM OJIMH Pa3 B TPH MeECsLA.

[[TPUMEPBHI ]

[0075]

Hanee OynyT onucans! [Ipumepsl.

<Ab60peBuatypbr>

Bn: Oenszun

DMA: nuMmeTnnaneTaMun

DME: numeTokcusTaH

DMF: numetundopmamun

DMSO: numeruncynbhokcua

HATU: O-(7-azabenzorpuazon-1-ui)-N, NN’ N’-terpameruiyponuii rekcagpropdpocdar

NBS: N-OpoMCcyKIHHUMHET

NCS: N-XnopcyKUMHUMH

NIS: N-ﬁoncyKHHHHMHH

NMP: N-metunnupponuaoH

PyBOP: (6en3otpuazon-1-unokcu)rpunuppoiuanaodocdonuii rekcapropdocdar

THF: Terparunpodypan

WSC-HCI: 1-3tun-3-(3-1uMeTuaaMiuHOPOITHIT )KapOOTUUMU THAPOXJIOPHT

[0076]

Hannbie AMP B kaxknom mpumepe Obutn mosyueHsl npu 300 MI'n nmm 400 MI'm, a
U3MEPEHHE OCYIIeCTBIsUIn ¢ ucnojb3oBanneM DMSO-d¢ wnu CDCl;. Uuorma He Bce
oOHapy»KeHHbIE MUKW 0TOOpakeHbl B NaHHbIX AMP.

B Ilpumepax "Ne" o3Hauaer HOMep coenuHeHus, "CTpykTypa" O3HA4aeT XUMHUYECKYIO
crpykrypy u  "MC" o3Hauaer MonekyjsipHyro Maccy B JKX/MC  (ckuakocTHas
Xpomarorpadus/Macc-CreKTpOMETPHS).

[0077]

(YcnoBus usmepeHmin)
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(A) Komonka: ACQUITY UPLC(R) BEH C18 (1,7 mMkm, BHyTpeHHHH auametrp 2,1 x 50
mm) (Waters Corp.)

Cxkopoctb noroka: 0,8 mu/mun; [{nnHa BonHbl Y @-nerexkunn: 254 HM;

ITonBuxHas dasa: [A]: BogHbIil pacTBOp, copepsxammii 0,1% MypaBbuHON KHCIOTHI [B]:
pacTBOp auneToHUTpUia, copepxarnii 0,1% MypaBbUHON KHUCIIOTBI

Jluneiinbiii rpagueHt ot 5% no 100% pactsopurens [B] 3a 3,5 munyTsl, a 3atrem 100%
pactBopurens [B] nognepsxusanu B Teuenue 0,5 MUHYT.

(B) Kononka: Shim-pack XR-ODS (2,2 mkwm, BHyTpeHHHi# nuamerp 50 x 3,0 mm)
(Shimadzu Corp.)

Cxkopoctb noroka: 1,6 mui/mun; {nuna BoHbl Y @-nerexumu: 254 HM;

IMoneuwxHas daza: [A]: BogHbIi pacTBOp, copepskammii 0,1% MypaBbUHON KHCIOTHI [B]:
pacTBOp aLleTOHUTpuUIIA, cofepskamuii 0,1% MypaBbUHON KHUCIOTHI

I'panuent: nunetinbiii rpaauedT ot 10% no 100% pacteBoputens [B] 3a 3 MuHyTHI, U

100% pactBopurens [B] nonnepsxusanu B Tederue 0,5 MUHYTBL

[0078]
ITpumep 1
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Cragus 1

K coemmnenuro 1 (1,50 r, 3,59 mmonb) noGaBnsnu 2 MOJB/J pacTBOp 3TUIAMUHA B
meranone (17,9 mn, 35,9 mmonb) u cMech nepemernnBanu npu 100°C B teuenune 1 yaca npu
MHUKPOBOJIHOBOM 00OnydeHuu. PacTBopuTenb M3 peakHMOHHOIO pacTBOpa OTTOHSUIM IIpH
NOHIDKEHHOM ~ JaBJICHWH. 3aTeéM OCTaTOK MOAKUCISUIM  jnoOaBiieHHeM  pa30aBiIeHHON
XJIOPUCTOBOOPOAHON KUCJIOTHI C MOCHEAyolel 3KCTpakiueil stunaneratoM. OpraHu4eckuil
CIIOW CyIIWIM Haj CcyabpaToM HATpUs U 3aT€M OCYLIECTBJISUIM OTTOHKY PacTBOPHUTEISL.
[TonyueHHBIH OCTATOK OYHMINAIMA KOJOHOYHOH Xpomarorpaduein Ha cuiukarene (Xjopodopm-
MeTaHoJ) ¢ nojyuenuem coequnenns 2 (1,15 r, Beixoa: 74%).

IH-AMP(CDCls) 6: 14,53(c, 1H), 8,64(ump.c, 1H), 8,46(c, 1H), 7,37(m, SH),
6,57(wup.c, 1H), 5,38(c, 2H), 3,24(xT, J=14,0, 6,6I'y, 2H), 1,45(c, 9H), 1,02(t, J=7,3T"1, 4H).

Cranus 2

K pactBopy coenunenus 2 (3 1, 6,95 mmonb) B DMF (60 mut) nobasiisiiu kapOOHAT Kajust
(2,02 r, 14,6 mmonb) u 2-(4-6poMOyTHN)- 1,3-nuokconan (2,53 mi, 16,7 MMOJIb) B CMeCH JTaBaJIH
IIpopearupoBaTb B TEUEHHE HOYM NPH KOMHATHOW Temmeparype. PeakuuoHHBI pacTBOp
HeHUTpanm3oBaiu 1 MONB/T PacTBOPOM XJIOPHUCTOBONOPOMHON KHUCIOTBI € TMOCHIEAYIOLIEH
3KCTpakiuei stunaneratoM. OpraHudecKkuil Cjioil MPOMBIBAIM BOJOW M HACBHIIIEHHBIM COJIEBBIM
pacTBOPOM, CYLIMJIM Haj CyJNb(haTOM HATPHs, 3aT€M OCYILIECTBIISUIM OTTOHKY PAacTBOPUTENS C
MOJIyYeHUEM COCIUHEHHUS 3.

MC: m/z=688 [M+H]+

Cranus 3

K pactBopy coenunenuss 3 B THF (47,8 mu) noGaBnsnu 2 MOJNb/JT BOXHBIA PacTBOP
rugpokcuna Hatpus (17,38 wmu, 139 mmonb) M cMmech nepeMelMBaid NP KOMHATHOMN
TEMIIEpaType B Te4YeHHe 2 4acoB. PeakIMOHHBIA pPacTBOp HEWUTpannu3oBain A0OaBIeHUEM 2
MOJIb/JT XJIOPUCTOBOJOPOAHON KHCIOTHI MAJICHBKMMH MOPLUUSAMH, C TMOCIENYIOMEeH SKCTpaKen
stunaneratoM. OpraHUYecKUil CJION MPOMBIBAJIM HACHIIIEHHBIM COJIEBBIM PacTBOPOM, CYLIMIIU
HaJ CyJb(paTOM HATpPHUs, 3aT€M OCYIIECTBJISUIM OTIOHKY PACTBOPHUTENS NPU MOHIKEHHOM
JaBJIEHUU C TIOJy4YeHHEM COeIMHEHUs 4.

MC: m/z=560 [M+H]+

Cranus 4

K pactBopy coenmnenuss 4 B 1,4-guokcane (5 wmi) ngobaBisuin 4 MOJB/JT pacTBOP
xJiopuctoro Bogopona (pacteop B 1,4-nuokcane, 34,8 mi, 139 MMOb) U CMeCh TIepEeMEIINBAITU
IIpU KOMHATHOH Temiepatype B TedeHue | udaca. OcCyIIeCTBIsIM OTTOHKY PAcTBOPUTENS U3
peaknoHHOro pactBopa. K ocraTtky mo0aBisiM TONYOJ M CHOBAa OCYLIECTBIISIM OTTOHKY
pacTBOpUTENS C MOJTy4YeHHEM COETUHEHNUS 5.

MC: m/z=416 [M+H]+

Cranus 5

K pactBopy coenmuaenus 5 B Tosiyose (50 mut) mobaBisid HECKOJIBKO Karleib YKCYCHOU
KHCIOTHI U cMech nepeMemnBanu npu 110°C B teuenue 30 MuHyT. OCyIIECTBIAIN OTTOHKY

PacTBOpUTEJII U3 PEAKLMOHHOIO pPacTBOpPA U IMOJYYEHHBIM OCTATOK OTBEPKIAIU U3 CMECH
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3TaHOJI/U30MIPONMIIOBBIH 3Up ¢ monyueHneM coequHenus 6 (2,44 r, Bbxon 3a 4 cragun: 88%).

'H-IMP (CDCl3) &: 15,1(c, 1H), 8,48(c, 1H), 7,57-7,55(m, 2H), 7,36-7,29(m, 3H),
5,53(m, J=10,4T', 1H), 5,36(x, J=10,4I'u 1H), 4,93-4,91(m, 1H), 4,20(tn, J=21,6, 7,2I'u, 1H),
3,24-3,02(m, 3H), 2,28-1,73(m, SH), 1,41-1,31(m, 1H), 1,18(t, J=7,2I'ns, 3H).

Cranus 6

K pactBopy coemunenus 6 (300 mr, 0,755 mmonb) B nuxiopmerane (3 Mi) 100aBIsUIH
tpudTHaamuH (0,419 mi, 3,02 mmons) u strixaopodopmuar (90,0 mr, 0,830 mmons) npu 0°C u
CMeCh INEepeMELINBaIN NPU KOMHATHOW Temmnepatype B TeueHue 30 muHyT. K peakimonHOMy
pactBopy nobasmsmn Coenmaenue 7 (216 mr, 0,906 MMOJb) U CMeCh MEpEeMEINUBAIUA TPU
KOMHATHOM TeMmneparype B TeueHue | yaca. PeaklMOHHBIA pPacTBOP KOHLEHTPUPOBAIU U
MOJIYYeHHBIH OCTATOK OUYHMINAIM KOJIOHOYHOH Xpomarorpadueil Ha cuiukaresie (Xjopodopm-
METAHOJI) ¢ oJiydeHueM coennaenus 8 (466 mr, Bbxon: 100%).

MC: m/z=582 [M+H]+

Cranus 7

K pactBopy coennnenus 8 (439 wmr, 0,755 mmonp) B aTrnauerare (6 mun) godasnsim 50%
pacteop T3P B stmmanerare (2,25 mu, 7,55 mmonb) u cMmech nepemermmsain npu 100°C B
teueHne | uaca. K peakumoHHOMy pacTBOpPY HOOABJSUTM HACHIEHHBIH BOIHBIA PacTBOP
OukapOoHaTa HATpUsl C TOCIEAYIOLeH 3KcTpakuueil sTunaneratoM. OpraHu4eckuil Cion
NPOMBIBAIM BOAOH W CYHIIMJIH Hax CyJab(aTOM HATPUS M 3aT€M OCYINECTBIBUIM OTTOHKY
pactBoputens. [loaydeHHbIH OCTaTOK OUYMINAIN KOJOHOYHOW Xpomarorpaduell Ha cuiMkarene
(x1opodopm-mMeTaHon) ¢ mnonydeHneM coenuHerus 9 (300 wr, Beixom: 71%), kotopoe
NPEACTABIIIO COOOH PaLlEMUYECKYIO CMECh.

1H-AMP (CDCI3) 6: 8,80 (¢, 1H), 7,60 (m, 2H), 7,34-7,27 (m, 4H), 6,85 (T, J=8,9 I'y,
2H), 5,55 (», J=10,3 I'u, 1H), 5,33 (», J=10,4 I'n, 1H), 4,97 (m, 1H), 4,46 (c, 2H), 4,40 (M, 1H),
3,23 (m, 1H), 3,10-3,03 (M, 2H), 2,24 (M, 1H), 2,02 (M, 1H), 1,89 (M, 2H), 1,72 (M, 1H), 1,42 (m,
1H), 1,17 (1, J=7,2 T'y, 3H).

Cragus 8

Coenunenue 9 moaBepraiu ONTHYECKOMY paszneieHuto MeronaoM SFC(cBepXkpuTuieckas
bnrounHast xpoMarorpadusi) ¢ mojgydeHueMm coenuuenus 10 u 11.

Kononka: CHIRALPAK ITA/SFC (5 mMkMm, BHyTpeHHU# quametp 250 X 20 mm)

Cxkopoctb notoka: 20 Mj1/MuH

Jnvunaa Bonubl Y @-aerexkiuu: 220 HM

VcnoBust  ppakUMOHMPOBAHUS:  MONIEPKUBAIN  KOMIIO3ULIMOHHOE  COOTHOLICHHE
MeOH/CO2=65/35, u pacTBOp moAaBajy B TeUEHUE 25 MUHYT.

Cranus 9

Coenunenne 11 (110 mr, 0,195 mmons) pactBopsiu B DMF (1,1 mim). K pactopy
nobGasusin xyopua autus (83,0 mr, 1,95 mmonb) u cmech nepemernnsany npu 90°C B TeueHue 2
gacoB. K peakunoHHOMY pacTBOpy HOOaBisuii BOAy U cMech nomkucisuii 10% BOIHBIM
PacTBOPOM JIMMOHHOM KHUCJIOTBI, C MOCHEAYIOLEN SKCTpakuuen stuianeratoM. OpraHuyeckuit

CJIOM NPOMBIBAIN BOJOHM M CYLIWJIM HaJ CyJb(aTOM HATPHUs U 3aT€M OCYLIECTBIISUIM OTTOHKY
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pactBoputens. IloaydeHHbIH HEOUMINEHHBIH MPOAYKT OTBEPXKOAIN U3 AUATHIOBOrO 3dupa ¢
nojyueHuem coenuHerns I-2 (63 mr, Berxoxa: 68%).

MC: m/z=474 [M+H]+

1H-AMP (CDCI3) 6: 12,04 (¢, 1H), 8,73 (c, 1H), 7,31 (m, 1H), 6,84 (1, J=8,6 'y, 2H),
5,14 (c, 1H), 4,45 (c, 2H), 4,36 (M, 1H), 3,26-3,04 (M, 3H), 2,33 (n, J=14,9 I'y, 1H), 2,08 (T,
J=14,7 T, 1H), 1,91 (m, 3H), 1,42 (m, 1H), 1,24 (T, J=7,2 T'n, 3H).

Coenunenue 10 Taxke MoABeprajy TaKUM K€ PEAKLIMOHHBIM YCIOBMSIM, KaK OINUCAHO
BBILIIE, C MTOJIy4eHUeM coequHeHus I-1.

MC: m/z=474 [M+H]+

[0079]
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Cramus 1

PactBop coenunenust 12 (12 r, 48,7 mmons) B DMF (60 mur) oxnaxnanu no 0°C. K stomy
nobasmsuin HOBt (7,9 1, 58,5 mmons), EDC (11,2 1, 58,5 mmoib), Tpustiniamus (8,1 mi, 58,5
MMOJIb) U STHIaMUHTUApOXJIopuA (4,8 T, 58,5 MMOJIB) U CMeCh MepeMeInBalii MPU KOMHATHOM
Temneparype B TedeHue 1 vaca. K peakumoHHOMY pacTBOpYy HOOABISIM BOXY, C MOCIEAYIOIIEH
SKcTpakuued sTunaneratoM. OpraHu4ecKwil CJIOH MPOMBIBAIHM HACBHIIEHHBIM  COJIEBBIM
pPacTBOPOM W CYIIWJIM Haa Oe3BOOHBIM CyJb(aTOM HATPUS M 3aTe€M OCYLIECTBIISLIA OTTOHKY
pacTBOpUTEIS TP MOHIKEHHOM naBjieHnd. [loydeHHOe TBepAoe BeIeCTBO CYCIeHINPOBAIIH B
u3onponmioBomM 3¢upe u cobupamu unbrpanued ¢ momydeHuem coenunenust 13 (10,7 r,
BbIxOA: 80%).

IH-AMP (CDCI3) &: 7,84 (n, J=5,8 I'u, 1H), 7,69 (¢, 1H), 7,41-7,39 (m, SH), 6,49 (n,
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J=5,5T1, 1H), 5,41 (¢, 2H), 3,29-3,26 (m, 2H), 0,97 (T, J=7,3 I', 3H).

Cranus 2

Coenunenue 13 (10 r, 36,6 mmonb) pactBopsmu B DMA (100 mi). K pacrtBopy
no0aBJsuH M-ToNyosicynb(onat nupuauuus (27,6 r, 109,8 MMoIb) 1 3aT€M CMECh HarpeBaIH JI0
60°C. K peakunonHomy pactBopy nodasisiiu t-Bu kapbasar (8,7 r, 65,9 MMoub) 6 pa3aenbHbIMU
nopuusiMd ¢ 1-4acoBelMM HHTepBajlaMH. PeakUuMOHHOMY pacTBOPY MAaBald OCTBHITH [0
KOMHATHOHW TeMIlepaTyphl, 3aTeM MOJIIeNayuBain Ao0aBieHrneM 1 MOJIb/I BOJHOTO pacTBOpa
THIPOKCUIA HATPUS U TNPOMBIBAJIH JIUATHIOBBIM 3S(upoM. BopaHbIl Cloii MOXKHUCISITN
nobaByieHUeM 2 MOJIb/J XJIOPUCTOBOJOPOIHOW KHCJIOTBI, C TMOCIEOYIOLEH 3SKCTpakuuen
sTunaneraToM. OpraHuyuecKkuil CIoi MPOMbIBAIN HACBIIIEHHBIM COJIEBBIM PACTBOPOM U CYIIMUIU
Hay Oe3BONHBIM CyJb(paToM HATPUS M 3aT€M OCYIIECTBJBLIM OTIOHKY PACTBOPUTENS IPH
NOHW)KEHHOM  faBneHuu. IlonmyueHHOe  TBepaoe  BELIECTBO  MPOMBIBAIM  CMECHIO
STUIIALIETAT/ AMU3O0MPOITHIIOBBIH 3up ¢ monyueHrneM coequHerns 14 (6,3 r, Berxoa: 44%).

1H-AMP (CDCI3) &: 8,31 (mmp.c, 1H), 7,36-7,34 (m, 6H), 6,59 (¢, 1H), 6,40 (n, J=8,0
I'n, 1H), 5,32 (c, 2H), 3,21-3,17 (M, 2H), 1,43 (c, 9H), 0,99 (1, J=7,3 T'y, 3H).

Cranus 3

Coenunenne 14 (0,5 r, 1,3 mMMoab) pacTBOpsuiM B 4 MOJB/J PacTBOpE XJIOPUCTOTO
BOZIOpOAA B 3THjanerare (5 MJI) M pacTBOp NEPEMELINBAIN NPU KOMHATHOW TEMIepaTrype B
tedeHre 30 MuHyT. PacTBOpuTENns BBINApUBAIU MPU MOHM)KEHHOM JAaBJIEHUU C MOJy4YEHHEM
coenuHenusi 15 B BUIe HEOUUILIEHHOIO MPOAYKTA.

MC: m/z=288 [M+H]+

Cranus 4

Heounmennsiit nponykt (0,13 r) coenunenust 15 pactBopsanu B nuxyuopmerane (1 mi). K
pactBopy nobasmsun coenuaeHue 16 (46,2 wmr, 0,38 MMOJb) M CMeCh NEpEeMEIIUBAIN IPH
KOMHAaTHOW Temmeparype B TedeHue | dvaca. PacTBopurenb OTIOHSUIM U3 PEAKLIMOHHOTO
pacTBOpa TpU TMOHWKEHHOM JAaBjieHWH. IlogydeHHBI OCTaTOK OYHINATU KOJOHOYHOM
xpomaTorpadueit Ha cuukarese (xjaopodpopm-meranon) ¢ nojgyderuem coequnenus 17 (0,13 r,
BbIXOM: 96%).

MC: m/z=390 [M+H]+

Cranus 5

Coenunenne 17 (0,13 1, 33,3 mmonb) pacrBopsuiiu B DMF (1,0 mu). K pacreopy
nobasysun kapoonat nesus (0,34 r, 1,0 mmons) u wogun Hatpus (0,16 r, 1,0 MMoIb) U cMecCh
nepememuBaiu B Tedenne Houn mpu S0°C. K peakimoHHOMY pacTBOPY JOOABIISUTN STHUIALIETAT.
[TonyueHHOE TBEpAOE BELIECTBO OT(UIBTPOBBIBAIIM W PACTBOPHUTENb OTTOHSUIA  IPH
MOHWKEHHOM JaBJieHUH. [10ny4eHHbI YaCTUYHO OYMUIEHHBIA NPOAYKT OUYUINAINA KOJOHOYHOMH
xpomatorpadueit Ha cunmkaresne (xJopogopM-MeTaHO) ¢ mosydyeHneM coenuHenns 18 (52 wr,
BbIXOA: 44%).

1H-AMP (CDCI3) 6: 7,60 (m, J=7,0 I'u, 2H), 7,32-7,28 (M, 4H), 6,40 (n, J=7,5 I'n, 1H),
5,48 (n, J=10,5 T'u, 1H), 5,27 (x, J=10,5 I'n, 1H), 4,88-4,90 (m, 1H), 4,43-4,39 (m, 1H), 3,12-2,97
(m, 3H), 2,24-2.20 (m, 1H), 1,98-1,91 (M, 1H), 1,83-1,80 (m, 2H), 1,71-1,67 (m, 1H), 1,40-1,38



47

(M, 1H), 1,14 (1, J=7,0 'y, 3H).

Cranus 6

PactBop coenunenus 18 (1,0 r, 2,8 mmons) B nuxnopmetane (10 mi) oxnaxkmanu 1o 0°C.
K sromy nobasmsimu NBS (0,56 1, 3,1 MMOJb) U cMeCh IepeMelInBalId B TeUEHHE HOYM INpPU
KOMHaTHOW Temniepatype. OCyIIecTBIAIN OTTOHKY PAcTBOPUTENS M3 PEAKIHOHHOI'O PacTBOpPA
IpY TIOHMXKEHHOM JiaBjieHuH. [1oyueHHbIN 0CTaTOK OYMINAIN KOJIOHOYHOI XpoMaTorpadueii Ha
cuikarene (xiaopodopm-meranon) ¢ nonydenneM coenunenus 19 (1,4 r, Bexon: 93%).

1H-AMP (CDCI3) 6: 7,83 (¢, 1H), 7,64 (n, J=7,0 'y, 2H), 7,34-7,27 (m, 3H), 5,48 (x,
J=10,3 T'y, 1H), 5,26 (m, J=10,3 I'u, 1H), 4,92-4,90 (M, 1H), 4,43-4,39 (M, 1H), 3,20-3,14 (m,
1H), 3,05-2,98 (M, 2H), 2,26-2,22 (m, 1H), 1,97-1,94 (m, 1H), 1,84-1,82 (m, 2H), 1,73-1,69 (m,
1H), 1,41-1,39 (M, 1H), 1,16 (1, J=7,2 'y, 3H).

Cragus 7

Coenunenne 19 momsepraiu onTHYecKOMy paszzaenieHH0o meronoM SFC ¢ momyueHnem
coenunenus 20 u 21.

Kononka: CHIRALPAK IB/SFC (5 mxwm, BHyTpeHHHH auametp 250 x 20 Mm)

Ckopoctb noroka: 30 My/MuH

Jnuna Bonubl Y @-aerexkiuu: 220 HM

VcnoBust  ppakUMOHMPOBAHUS:  MOAJEPKUBAIN  KOMIIO3ULIMOHHOE  COOTHOLICHHE
MeOH/CO2=35/65 u pacTBop nogasanu B Te4eHNe 21 MUHYTBL

Cragus 8

Coenunenue 21 (250 mr, 0,58 mmonp) pactBopstiun B Tonyone. K pactBopy moGasisiiu
coenunenne 22 (183 wr, 0,87 wmwmomb), Pd(OAc), (13,0 wmr, 0,06 wmmonb), 2-
aunukinorexkcuidpochuno-2'-(N, N-quamuno)oudennn (46 mr, 0,12 mmonb) 1 kapOOHAT Le3ust
(565 wr, 1,7 MMonb), coCyn repMETHYHO 3aKpbIBAIM M cMech nepememusanu npu 140°C B
TedyeHue 2 4acoB. PeaklMOHHONW CMeCH AaBajd OCTBITb AO KOMHATHOW TeMIepaTypbl H
HEpPaCTBOPEHHOE BEIECTBO yAASUIH (PUIbTPOBaHUEM Yepe3 LeTUT. PaCTBOPUTENb OTTOHSUIIN TIPU
NOHMKEHHOM  JIaBJeHUU. [lOJy4eHHBIH OCTATOK  YaCTHYHO  OYHMINAIH  KOJOHOYHOM
xpomarorpadueli Ha cunmkarene (TeKCaH-3THJIALIETAT) M OUYMINAJIM Ha oOpameHHOW (aze ¢
nojyueHueM coenuHerns 23 (40 mr, Beixoxa: 12%).

1H-AMP (CDCI3) &: 8,63 (c, 1H), 7,64-7,61 (m, 3H), 7,34-7,19 (m, 4H), 6,83-6,79 (m,
2H), 5,58 (n, J=10,3 I'u, 1H), 5,33 (n, J=10,3 ', 1H), 4,96-4,94 (M, 1H), 4,44-4,40 (M, 1H), 4,19
(c, 2H), 3,22-3,18 (M, 1H), 3,09-3,02 (M, 2H), 2,27-2,23 (m, 1H), 2,01-1,97 (m, 1H), 1,86-1,84
(M, 2H), 1,74-1,70 (M, 1H), 1,43-1,40 (m, 1H), 1,17 (T, J=7,0 ', 3H).

Cranus 9

Coenunenue 23 (40 mr, 0,071 MMOJIb) IOABEPTATIHN TAKUM XK€ PEAKIIMOHHBIM YCIIOBHUSIM,
Kak ormcaHo Ha craauu 9 Ilpumepa 1, ¢ nonydyennem coennnenus 1-4 (22 mr, Beixon: 67%).

IH-AMP (CDCI3) 6:11,81 (mmp.c, 1H), 8,59 (¢, 1H), 7,54 (c, 1H), 7,20-7,18 (m, 1H),
6,83-6,78 (m, 2H), 5,11-5,09 (M, 1H), 4,40-4,31 (M, 1H), 4,18 (c, 2H), 3,24-3,02 (m, 3H), 2,34-
2,29 (m, 1H), 2,09-2,01 (M, 1H), 1,90-1,85 (m, 2H), 1,78-1,74 (M, 1H), 1,46-1,36 (m, 1H), 1,23 (T,
J=7,0T, 3H).
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[0080]
ITpumep 3

[Xumnueckas gpopmyna 29]

Cragus 1

K pacrBopy coemmnenus 24 (528 wmr, 2,10 mmons) B THF (5,0 mn) nobasnsuin rugpun
Hatpust (60 macc%, 135 mr, 3,38 mmonb) npu 0°C u cmech nepememuanu npu 0°C B TedeHne
10 munyt. K peakunoHHoMmy pactBopy amobasnsumm coenuHeHue 25 (500 mr, 2,415 mmons),
TEMIepaTypy CMECH MOBBIIAINA A0 KOMHATHONW TEMIIEPAaTypPhl U OCTABJISUTN JIs1 B3AUMOJAESHCTBHUS
B TeueHne HOuM. K peaknmnoHHOMY pacTBOpY HOOABISUTM BOAY C MOCIEAYIOLIEH 3KCTpakKLuei
stunaneratoM. OpraHuuecKuil CII0H MPOMBIBAIM HACHIIEHHBIM COJIEBBIM PACTBOPOM M CYLIHIIN
Han Oe3BOAHBIM Cysnb(aTOM HATPUs M 3aTeM OCYIUECTBISUIM OTFOHKY PaCTBOPHUTEISL
ITony4yeHHBIIT OCTAaTOK OYMINATM KOJIOHOYHOW xpomarorpadueil Ha cuimkarene (reKkcaH-
ATUIALIETAT) ¢ MosyueHueM coenuHenust 26 (517 mr, Beixon: 67%).

MC: m/z=321 [M+H]+

Cranus 2

Coenunenue 26 (89 wmr, 0,278 mmonb), coenunenue 21 (60 mr, 0,139 Mmoib), kapOoHAT
nesust (68 mr, 0,208 mmonb) u Terpakuctpudenmidochun namwmaauii (16 mr, 0,014 Mmodb)
pactBopsin B arokcaHe (1,8 mir) u cmecu naBasu npopearuposath pu 90°C B TeueHue 7 4acoB.
K peakimoHHOMY pacTBOpPY HOOABJISIM BOAY C TMOCHEAYIOIIEH 3KCTPAKLUEH STHUIIALETATOM.
Oprasn4eckuii CI0H MPOMBIBAJIN HACBILIEHHBIM COJIEBBIM PACTBOPOM U CYLIIIN HaJ O€3BOIHBIM
cynb(aroM HaTpUsi M 3aTe€M OCYIIECTBJIUIM OTIOHKY pacTBOpUTeNs. [lOJIy4eHHBIH OCTaTOK
YaCTHYHO OYHUIIAU KOJIOHOYHOU XpoMaTorpadueli Ha cruiinkareie (3TUiianeTaT-MeTaHo).

MC: m/z=546 [M+H]+

Cranus 3

Coenunenne 11-6 monydanu ciocodom, aHamoruuHbeiM ctagun 9 [Ipumepa 1.

IH-AMP(CDCI3) &: 8,66(c, 1H), 7,77(c, 1H), 7,72(c, 1H), 7,20-7,15(m, 1H), 6,86-
6,80(m, 2H), 5,35(c, 2H), 5,08(c, 1H), 4,40-4,30(m, 1H), 3,20-2,95(m, 3H), 2,35-2,25(m, 1H),
2,01-1,40(m, 6H), 1,22(, J=7,2I'ny, 3H).

[0081]

Cneny}oume COCAUHCHUA TAKXKE CUHTE3UPOBAJIU TAKHUM K€ MYTEM, KaK OIMMCAHO BBILIIC.
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[0082]
Tabmuna 1
Ne CrpyxTypa Ne CrpykTypa
OH O OH O
o)
o N
1-003 T N\ 1-013 S AN
h NN
OH O
Cl 0 R N/\\ 0. N/\
005 | \s, LN 1-014 SuAs NHN.J..,,
N- NN
COH O
Q N N/\
1-006 11-001
, S Ny
N—
R OH O
F Q Ty N
1-007 s SN 11-002
y N
\-N L:Ej
R OH O
)
1-008 Y b 11-003
F < N
N—
R OH ©
Cl S NA\
1-009 s SN 11-004
y | T:ij
N-—
R OH O
c Oy ™
1-010 11-005
\S ’ \ N'-N"J"l‘l
N-F
R F OH 0O
o] N NN
-011 11-007
5 e ~-N-
F @ T:Ej
\-N
R F OH O
Q ¥ N/\_
1-012 11-008
F \s ' =y N NJ oy
N—-N

[0083]
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Tabnuua 2

Ne CrpyrTypa Ne CrpyrTypa
R OH O R OH D
0, - 0, Py
R N F ¥y N
11-009 FQS N )\ 1-017 FQSm
d | S
N-N k./o N-N k‘/O
R OH O R OH ©
Q. X N/
11-010 . s, SN " 11-018 .
;I‘N I\/o
R OH O
G, ~
F TN
11-011 s g N‘N)‘ 11-019
f
NN L_o
11-012 11-020
11-013 11-021
F
R OH O
0, N N/\
11-014 11-D22
F \s' > N‘Ni’y‘
N~N
R OH O
0O o N/\
11-015 11-023 )
- \s, NP,
N_N %
R OH O
0 o N/\
Il-016 11-024 | _ SN N\NJ.,,,
A J_/
N—-
»

[0084]
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Tabnuua 3

Ne CrpykTypa e CrpykrTypa
R OH O R OH O
E Q X N/\ 0O, X N/\\
1-025 F S N N“N 11-033 ¢ s . N"N)"”
S A
N-N A N-N iy
4
R OH O R OH O
. Oy NN Qup gy N
11-026 ; N N‘“\i"’f‘ 11-034 ; Sr - N‘NJ"/
a A
N-N N-N gy
R OH O R OH O
F O NS S
11-027 - 5. N,N),’/ 11-035 - 5. s N‘N)
i I
N- L \-N o
R OH O R OH O
11-028 S v 11-036 F s W
B [ ¥ N - -] . -N.
F , N F Y N7
N'N N—N = 0
R CH © R OH Q
0 SN N~ E o R N7
11-029 s N.,N,J,,, 1037 | _ S ANy A,
y S|
/
R OH O R OH O
11-030 F S R N‘N 11-038 N N,N 'y
y o
N-N N-N Of/
/
R OH O R
RS
11-031 11-039
F \S i = N“N % F \s i N‘N
N-N )‘j N-N
OH O
F o P
N
11-032 S Y N-N "y 11-040
F v kquw

.,.,
H@rﬂ
il
== 0
//o
"_: I
z o]
2
é \

=

[0085]
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Tabnuua 4

Ne CTpyKTypa Ne CrpykTypa

- OH © oH o
:I/g(ikj,,
1-041 S AN A 1-049
F \ U )'N
N-N

- OH O R oH O
11-042 S AN Ay 1-050 s I N .
F ) h L\/J % N
N N 8]

OH O R OH O
&) R N/ 4] ™ N/\
11043 5. % N.N)-,,, I1-051 E S A% N,N,Jq
i 5
N )\) N“N @

R OH O
[1-052 S W
F S , N N\N)'I
\Y
~N K j

11-044
N
F o OH O J\
F S N
11-045 [1-053 s ™ N‘N I
A /
F N-N &
- ] OH O J\
F S N
11-046 1-054 S ”*N)"
F \ | « |
N-—N O
R OH O R OH O
11-047 s Json. )\ 11-055 <.
F N w F N
> z y !
N-N & o N-N
R OH O R OH O
Oy N™~ Oxp N™~
II-048 5. A N_ . 1-056 S ANy A,
F <Y N F @ N
N-—N 0 N-'N K/k

[0086]
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Tabnuma 5
Ne CTrpyKTYPa Ne CrpykTypa
OH O R OH O
F O
11-057 Ny N W 11-064 F Sl = N..N
N\-N
l’I -
it /D
R OH O
O N N~
11-058 | _ SyS No A 11-065
N"N I\)"Jq
OH O J\
11-059 11-066
!’,
!",’
R OH O /]\
F N
11-060 S ANy 1-067
S|
N"-N ‘If,
R OH ©
F O NTS
11-061 | S AN Ay 1-068
S|
N-N
N’\
11-062 11-069
B N
N-N

11-063

[0087]

Du3nyecKkue JaHHbIE 10 KaKAOMYy COCIUHCHUIO 6YI[YT IOKa3aHbl HHUXKE.

Tabnuua 6
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Ne MC | Sapsn Ne | MC | Bapsn | Ne MC |3Bapag | N MC | Bapsgn Ne MC | 3apsn
I-001| 474 | M+H |1I-004| 478 | M+H [lI-021| 474 | M+H |l-038| 486 | M+H |IlI-055| 486 | M+H
002 | 474 | M+H |II-005| 456 | M+H [II-022| 474 | M+H |1I-039| 494 | M+H |II-056| 489 | M+H
003 | 473 | M+H |II-006| 456 | M+H |II-023| 474 | M+H |1-040| 484 | M+H |II-057| 506 | M+H
I-004 | 473 | M+H |II-007| 472 | M+H [I-024| 504 | M+H |Il-041| 474 | M+H |II-058| 492 | M+H
IF005| 490 | M+H [I-008| 472 | M+H |[I-025] 492 | M+H |1-042]| 492 | M+H |II-059| 502 | M+H
I-006| 490 | M+H |1I-009| 462 | M+H [lI-026| 492 | M+H |1-043| 474 | M+H |ll-060| 520 | M+H
IF007 | 492 | M+H |I1I-010| 462 | M+H |II-027| 492 | M+H |1-044| 506 | M+H |II-061| 506 | M+H
008 | 492 | M+H |II-011| 480 | M+H [lI-028| 460 | M+H |1I-045] 520 | M+H |IlI-062| 518 | M+H
I-009| 490 | M+H |1l-012| 480 | M+H [l-029| 460 | M+H |1-046| 520 | M+H |ll-063| 504 | M+H
010 | 490 | M+H [I-013| 473 | M+H |I-030] 478 | M+H |1-047| 502 | M+H |II-064| 508 | M+H
I-011| 492 | M+H |Il-014| 473 | M+H [I-031| 478 | M+H |1I-048| 502 | M+H |Ill-0685| 508 | M+H
I-012| 492 | M+H |ll-015| 476 | M+H [l-032| 474 | M+H |1I-049| 484 | M+H |ll-066| 488 | M+H
F013| 492 | M+H |II-016| 476 | M+H |lI-033| 531 | M+H |I-050| 484 | M+H |II-067| 488 | M+H
014 | 492 | M+H [I-017| 494 | M+H |1-034| 474 | M+H |1-051] 500 | M+H |I-068| 506 | M+H
1I-001| 476 | M+H |1I-018| 494 | M+H [lI-035] 506 | M+H |lI-052] 518 | M+H |II-069| 478 | M+H
II-002| 476 | M+H [1-019] 458 | M+H |I-036| 506 | M+H |1-053| 534 | M+H
II-003| 460 | M+H [I-020]| 458 | M+H |II-037| 522 | M+H |1-054| 534 | M+H

[0088]

ITprmeps! OMOTOrHYECKUX HUCIBITAHUN Ul COSNUHEHMS 10 HACTOSIIEMY H300pETEHHIO
OTMCAHbI HUXKE.

CoenuHeHne 10 HACTOSAILIEMY H300PETEHHIO MOXKET OBITh JTFOOBIM COETMHEHNEM, KOTOPOe
CYLIECTBEHHO HHTUOUPYET UHTETPasy BHpYcCa.

B wuwactHOCTHM, B cmoco0ax OLEHKH, ONUCaHHBIX Hike, ECS0 mnpeanouTUTeNbHO
cocraBisier 100 HM wmnu Mmenee, Oosee mpenmouturenbHo 10 HM wmmm MmeHee, eme Oonee
MPEANOYTUTENBHO S HM.

[0089]

ITpumep ucneitanus 1: (AxtuBHOCT poTuB BIY)

CepuiiHble pa3BemeHHMs HCIBITBIBAEMOro oOpasua nodydansd B 90-JYHOUHOM
mukporuianiere (50 Mki/nyHka). 2,5 x 10° kierok/mi cycriensuu kjetok MT-4 pacnipenemnsiiu
npu 100 MKJI/NyHKA B IJIAHIIET, CONEPIKAIUI UCIIBIThIBAEMbIN oOpaser. 3aTeM pacTBOp BUpYyCa
BUUY pacnpenensuin mpu 50 mxi/nyHka. [naHmier nepeMemuBaiu Mpu MOMOLIM MHKCepa AJist
IUIAHIIETOB U KYJBTUBUPOBAIU B TeueHue 4 nHeil B unkyodarope ¢ CO,. Pacteop MTT (3-(4,5-
OUMETHIITHA30J-2-ui)-2,5-nupernunteTpazonuii Opomua) pacnpenensid npu 30 MKJI/JyHKa.
[Tnanmery paBamu mpopearupoBaTh B TeueHue | dyaca B uHKybatope ¢ CO,. 150 Mk
CyIepHaTaHTa YA U3 KaXKIOH JIYHKH, YTOOBI HE 3aXBaTUTh KIETKH. 150 MK pacTBopa s
JM3UCA KIETOK AOOABISUIM B KAXIYIO JIYHKY M XOPOLIO MEPEMEIINBAIHA MPU MOMOIIU MHKCepa
JUTsl TUIAHIIETOB A0 MOJIHOrO Ju3uca kieTok. Ilocie mepemernnBaHus B MUIAHLIETE U3MEPSIIH
ONTHUYECKYI0 [UIOTHOCTb MNpHU JABYX JuuHax BoOaH 560 HM um 690 HM, wuHCHONb3ys
MUKpOIUIaHIIeTHbI punep. Konuenrtpauuto, narudoupyoomy 50% BUY (ECS50), onpenensiim
MO0 KPUBOH 3aBUCHUMOCTU OT KOHLIEHTPALMHU C MCIOJIb30BAHUEM CIEAYIOIel MOJAENN YeTbIpex-
NapaMeTpUYECKON JOTUCTUYECKONW KPUBOM.

y=A + ((B - A)/(1 + (C/x)™))

A=MUHNMAaJbHBII POLEHT HHrHOMPOBAHUS (OTPHULATENbHBIA KOHTPOIb, 0%)

B=MakcuManbHbIH MPOLEHT HHIUOUPOBAHUS (IOJOKUTEIbHBIN KOHTPOIIb, 100%)
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C=KOHLEeHTpauus COeNHEHUS B TOUKE Nepernda
D=koa¢}unmeHT HakIoHa

X=KOHLIEHTPALIs COETUHEHUS

y=npoueHT uaruouposanus (%o)

(PesynbraTen)
Tabnuna 7

N |EC50_mM| N |EC50_mM| N |[EC50_mM| N |EC50_uM| N |EC50_aM| N |EC50_aM
1001 3.40 [1-001| 4.30 |[I-015] 1.60 |I-028] 066 |1-043] 350 |i-057] 1.70
002| 320 |I-002] 1.60 |I-016] 0.19 [IF030]| 1.40 |I-044] 140 |-058] 0.69
1003| 7.10 [1-003| 062 [I-017] 110 [Ik031] 0.3 [1-045] 2.00 |[i-059] 1.00
004 3.20 [I-004| 0.70 [IF018] 0.52 [IF032| 0.13 [I-046] 0.60 [I-060] 2.70
005 220 |[I-005] 9.70 |I-019] 2.10 [IF033| 1.70 |I-047| 1.40 |[i-061] 1.80
006 2.70 |I-006] 3.70 [IF020] 0.70 |IF034| 0.13 |I-048] 0.74 |[I-062] 5.20
1007 220 [I-007| 14.00 [I-021] 2.60 |IF035] 0.28 |I-049] 1.60 [I-063] 0.60
008 1.60 [I-008] 4.50 [IF022] 0.67 |IF036| 2.00 [I-050] 066 |[I-064] 0.73
009 7.20 [I-009] 1.30 [I-023] 1.20 |IF037| 062 [I-051] 066 |I-065] 0.37
010 3.80 [I-010] 1.30 [I-024] 0.13_ |IF038] 0.13  [I-052] 0.66 [I-066] 1.10
011 5.00 [I-011] 0.50 |I-025] 0.90 [IF039| 3.80 [I-053] 1.30 |[l-067| 0.30
012|480 [I-012] 025 [I-026] 0.39 [Ik040] 1.30 [1-054] 1.00 [i-068] 1.20
013| 3.00 [I-013]| 32.00 |[IF027] 1.90 [IF041| 0.25 [I-055| 0.14 [I-069] 0.24
014| 130 [I-014] 61.00 [I-028] 0.13 [I-042| 020 [I-056] 0.76

IlpuBeneHHble BbINIE pPE3YJNbTATHl HCHBITAHUN MOKA3&JIM, YTO COEIMHEHHE IO
HaCTOsIIEMY H300peTeHnto obyafaeT BBICOKOW akTUBHOCTHIO mpotuB BUY u, ciemosarenbHO,
MOJIE3HO B KAYECTBE JICKAaPCTBEHHOT O cpeacTsa npotus BHMY.

[0090]

IIpumep ucnbiranus 2: Mcnbltanue st OLEHKU PE3UCTEHTHOCTH

CepuiiHple pa3BefeHUs MHCIBITBIBAEMOro o0pasna mojdydaian B 90-JTyHOYHOM
mukpornmanmere (50 mkn/nyHKa). 2,5 x 10 kmerox/mn cycmemsum kimerok HeLa-CD4
pactipenensiu npu 100 MKJI/JyHKa B IJIAHIIET, CONEpPIKAIU UCTIBITHIBAEMbIN oOpasew. 3arem
pactBop Bupyca BUY (nukuii mraMM U MyTaHTHBIN LITaMM) pactpenessid npu SO MK/ TyHKa.
[InaHmer nepeMemmMBany NpyU NOMOLIY MUKCEPA AJIs IJIAHUIETOB U KYJBbTUBUPOBAIN B TEUEHUE
3 nueri B uHkyOatope ¢ CO,. KynbTypanbHbIil CynepHATAHT W3 KaKIOW JIYHKH YIAJSLIIH
orcacbiBaHUeM. bydep s nu3uca KIeTok B HAOOpe sl penopTEPHOro aHAN3a PaCIpeaeIsiIh
npu 100 MKJ/NyHKa U TUTAHIIET 3aMOpakuBaud B MOpo3uibHOU kamepe (-80°C). ITnanimer,
3aMOPOKEHHBIN B MOPO3UJIBHON KaMmepe, pa3MOpaKUBajiu MPU KOMHATHON TeMIepaTrype, 3aTeM
nepeMeIIuBaId MUKCEPOM JUTS IJIAHLIETOB U HeHTpudyruposany npu 1200 o6/MuH B TedeHue S
MuHyT. CynepHaTaHT KaXOOW IJYHKH pacnpeneisuid npu 20 MKI/IyHKa B 96-TyHOUYHBIH
mukpornanmer (UYEPHBIN). XeMUTIOMHHECHIEHTHBIH peareHT B HAOOpe /s PEropTepHOro
aHanu3a pacrupenensuii npu 100 MKJ/TyHKa ¥ MOABEPraid B3aMMOAEWCTBHIO MPU KOMHATHOM
TeMIepaType B TeueHHe NpUOIU3UTENbHO |1 d9aca. 3aTeM HMHTEHCHBHOCTH JIFOMHHECLIEHIIHH
u3Mepsi ¢ ucrnonszoBanueM MicroBeta TRILUX. Konuenrpanuto, narudupyromyro 50% BHUY
(EC50), onpemensii mo KpHMBOH 3aBHCHMOCTH OT KOHLEHTPALlUM C HCIOJIb30BAHUEM
CIEAYIOLIENH MOAEIN YEThIPEX-NapaMETPUIECKON JIOTUCTUYECKON KPUBOM.

y=A + ((B - A)/(1 + (C/x)"))

A=MUHHMMAaJbHBII POLEHT HHrHOUPOBaHUs (OTPHULATEIbHBIA KOHTPOIb, 0%)
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B=MakcuManbHbII MPOLEHT HHIHOUPOBAHUS (MOJOKHUTEIBHBIN KOHTPOIb, 100%)

C=KoHLeHTpauus COeMHEHUS B TOUKE Nepernda

D=koa¢}PunmeHT HakIoHa

X=KOHLIEHTPALIs COETUHEHUS

y=npoueHT uaruouposanus (%)

Crenenp pesucteHTHOCTH (KpaTtHoe n3Menenue (FC)) kakmoro MyTaHTHOro mramma
PaCCUUTHIBAIIN B COOTBETCTBUH CO CJIENYIOLINM BBIPAXKEHUEM.

FC=EC50 myranTtHOoro mramma/EC50 nukoro mramma

(PesynbTaten)

FC nmns myrantHoro mramma 1 (E138K/G140S/Q148H/N155H) u FC st MmyTaHTHOTO
mramma 2 (E92Q/E138T/G140S/Q148H) moka3ansl B TabuIIe.

Tabnuua 8
o MyTaBTHHHA | MymasTHB o MyTanTient | MyTarrTinn: . MyrmanTuit | MyTaunTHmnt
e wramm | wmramt 2 N wram wramm 2 N wrams 1 wram 2
}-002 56 7.5 -037 10 11 [I-055 15 11
I-008 3.8 6.9 [-038 20 31 [-056 5.9 8.8
I-012 23 46 [-041 5.8 8 [-057 3 3.6
[I-003 8.8 12 [1-043 6.8 11 [-058 6.1 6.1
II-010 25 22 [-044 11 26 [-061 5.1 7.3
I-018 15 20 [-046 17 20 [-062 8.3 6.6
I-023 4.1 2.5 [1-048 7.9 19 [-063 14 12
I-024 8.2 11 [-050 20 29 [-065 27 17
I-027 4.7 7 [-051 2.5 3.9 [-067 5.2 5.1
[I-029 7.2 6.5 11-052 2.3 3.5 [-068 3.5 4.6
[I-033 2 4.8 1-054 3.5 8.2 1-069 30 25

FC nns mytantroro mramMma 3 (E92Q/E138K/G140S/Q148H)

Coenunenue 1-2: 7,7

FC nns mytantrHoro mramma 4 (T97A/E138T/G140S/Q148H)

Coenunenue I-2: 3,2

[IpuBeneHHblE BBIE pPE3yJbTAThl HCIBITAHUA MMOKA3aJd, 4YTO COEIMHEHHUE IIO0
HACTOSIIEMY HW300PETEHHIO HMEET BBICOKMH Oapbep PE3UCTEHTHOCTH W C MEHbIIEH
BEPOSITHOCTBIO Oyzer renepuposatb BIY pe3ucTeHTHBIH BUpYC.

[0091]

[Tpumep ucneitanus 3: Ucneiranne naruouposanus CYP

CreneHn MHrHOUPOBAHUS KOJHYECTB COOTBETCTBYIOLINX MPONYLIUPYEMBIX METaOOIUTOB
COEAMHEHHEM 110 HACTOALIEMY HW300PETEHHIO OLEHUBAIM B KOMMEPUYECKH JOCTYIHBIX
O0OBEMUHEHHBIX MHKPOCOMAaxX IIEUEHH YeJIOBeKa C HCHOJb30BaHWEM O-Ie3THIIMPOBaHHUA 7-
stokcupesopypuna (CYP1A2), wmermnrunpokcmiuposanus tojoyramuna (CYP2C9), 4'-
rugpokcunupoBanus MepenutonHa (CYP2C19), O-pemermnmupoBaHus nekcTpomeropdaHa
(CYP2D6) u rugpokcumupoBanus tepdpenannna (CYP3A4), koTopble SBIAIOTCS TUIHYHBIMU

peakuusiMu  MeTaboim3Ma CyOCTpaToB ISl MATH OCHOBHBIX MOJIEKYJsipHbIX BHIOB CYP
gyenoseka (CYPIA2, CYP2C9, CYP2C19, CYP2D6 u CYP3A4), B kauecTBe mokasaresneil.
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[0092]

Peaknmionnble ycinoBus Obutd cienyromumu: cyoctpar 0,5 MKkMoJb/i 3Tokcupe3opyhrna
(CYP1A2), 100 mxmons/n Tonbyramuna (CYP2C9), 50 mxmons/n S-medpennronna (CYP2C19),
5 mxmonw/n pexcrpomeroppana (CYP2D6), 1 mxmonw/n tepdpenamuna (CYP3A4); Bpems
peakuuu 15 munyT; TeMnepatypa peaxiuu 37°C; ¢pepMeHT: 0ObeMHEHHBIE MUKPOCOMBI NT€YE€HU
yenoBeka 0,2 Mr Oenka/mii, KOHLEHTpALUs COeTUHEHHs 110 HacTosieMy uszobperenuto 1, 5, 10,
20 MKMOJIB/JT (YeThIPe TOUKH).

[0093]

Kaxxaple maTh BUAOB CyOCTPaTOB, MHKPOCOMBI TEUEHH YEJIOBEKa MM COSIUHEHHE IO
HacTosmemy uzobpereHuro B S0 mMmonb/n OydepHoro pactBopa Hepes nobaensiaun B 96-
JYHOYHBIH TulaHmeT W podaBmsuin kopepmenta NADPH nns uvHUIMMpOBaHMS peakuui
MeTtabonu3mMa B KadecTBe MapkepHoil peakuuu. [locne wukyOarmu npu 37°C B Tedenue 15
MUHYT TOOaBISTH pacTBOp MetaHoj/anetoHuTpua=1/1 (00./00.) 1yisi OCTAaHOBKH peaKIUu.
ITocne uentpudpyruposanus npu 3000 06/MHUH B TeueHUE 15 MUHYT KOJMUYECTBEHHO OMPEAeIsIN
pesopypun (merabomur CYPIA2) B monydueHHOM B pe3yJbTare LEHTPUPYrHPOBaAHUS
CYNEpHAaTaHTE C HCIIOJNBb30BAaHUEM (DJIyOPECIIEHTHOrO MHOTOKAHAJIBHOTO CUETYHKA WM
KX/MC/MC, a rugpokcun tondyramuna (meradbomur CYP2C9), 4'-runpokcun MeheHHUTONHA
(merabomut CYP2C19), nekcrpomeropgpan (merabonutr CYP2D6) u tepdenaqnHOBBIA CHUPT
(merabomur CYP3A4) B cymepHataHTaX KOJUYECTBEHHO ONPEACNSIA MPH  [MOMOLIH
KX/MC/MC.

[0094]

K peakimoHHOMY pacTBOpPy BMECTO COEOUHEHUs I10 HACTOSIIEMY H300pETeHUIO
no0aBysAnn  TOJNBKO pactBoputens DMSO, KOTOpBIH HCIONB30BANM Uil PAaCTBOPEHUS
COEIMHEHUs], U CMECh HCIIOJb30BaIN B KadecTBe KOHTpous (100%). PaccunThiBain OCTaTOUHYIO
akTuBHOCTH (%), U ICs) paccyuThIBaiu MyTeM OOpaTHOH OLIEHKM HAa OCHOBE JIOTHCTUYECKOMN
MOJIEJIU C UCTIOJB30BAHUEM KOHLIEHTPALMI 1 MPOLEHTOB MOAABIICHHSI.

[0095]

ITpumep ucneiranus 4: Ucnbiranue MBI CYP3A4 (MDZ)

3to0 ucneiTanue B oTHOmeHNH UHrnouposanusi CYP3A4 coequHEeHHEM MO HACTOSIIEMY
U300pETeHNI0 TNPEAHA3HAYEHO /Il OLEHKM CIHOCOOHOCTH K  MEeXaHU3M-OCHOBAHHOMY
uHruouposanuro (MBI) or ycunenus wunruOupyromero 5¢¢dexra, BbI3BAHHOIO peakLuei
MeTa0oM3Ma, COEAMHEHUs MO HacrosimeMmy u3oOperennro. Hurubmposanne CYP3A4
OLIEHUBAJIN C HCIIOJIb30BAHHEM OOBEIMHEHHBIX MHUKPOCOM NEUEHH 4YeJIOBEKa NPU TOMOLIH
peakumu 1-rugpokcunupoBarus Muaasoigama (MDZ) B kauecTBe MapKepHOH peakivu.

[0096]

Peakunonnble ycnosus Obumm cienyromumu: cyoctpat 10 mxmons/n MDZ; Bpewms
npeaBaputenpbHol peakunu 0 ninm 30 MuHYT, Bpems Merabonudeckoi peakuuu cybcrpara 2
MUHYTHI, Temmepatypa peakuuu 37°C;, comepskaHue Oenka B OOBEOUHEHHBIX MHKPOCOMAax
NeueHN 4esioBeka B mpensaputenbHoi peakumuu 0,5 mr/mn, B peakuuu 0,05 mr/mn (mpu 10-

KPaTHOM pa3BeleHHH), KOHLEHTPALMM COEAMHEHHs] I10 HACTOsINEMy H300pEeTeHHI0 B
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npensapurenpbHoil peakumu, 1, 5, 10, 20 mxmonws/n (dyerbipe Touku) wim 0,83, 5, 10, 20
MKMOJIB/JT (YE€ThIPE TOUKH).

[0097]

OOpennHEeHHBIE MUKPOCOMBI NIEUEHH YeJIOBEKa M PacTBOP COEJUHEHHUs IO HACTOSIIEMY
u3obperenuto B Oydeprom pacteope K-Pi (pH 7,4) B kadecTBe pacTBOpa NpeaBapUTEIbHON
peakuuu 100aBIsUIM B 96-IYHOUHBIH IJIAHIIET B KOMITO3MLIUHM TPEIBAPUTEIBHON PEaKLIUH.
YacTp pacTBOpa MpeaBapUTEIbHON peakiuy MEePEeHOCUIN B IPYyroil 96-1yHOUHBIN IJIAHIIET U
pazbasisin 1/10 Oydepubim pactBopom K-Pi, conmepxxamum cybcrpar. NADPH B kauecTBe
KopepMeHTa A00ABISUIM AUl MHULMUPOBAHMS PEAKLUU B KAueCTBE MApPKEPHOH peakiuu
(HMKaKOH MpeaBapUTENIbHOW peakiuu:. mpenBapurenbHas uHkyOarus O muH). [To mpormecTBun
3aIaHHOTO BPEMEHH peakiuu J00aBIsIN pacTBOp MetaHoJ/aueToHuTpui=1/1 (06./00.), 4To0sI
octaHOBUTH peakuuto. Kpome toro, NADPH nobaBnsyim Kk OCTaBIIeMyCsi pacTBOPY
NPeABAPUTENbHON PEAKLWH JJIsl MHULIMUPOBAHMS MTPEIBAPUTEIBHON peaku (MpeaBapuTeIbHas
peakuusi: mnpeaBaputeibHas uHKyOauus 30 wmuH). Ilo ucCTedeHMM 3aJaHHOTO BpPEMEHU
NPEeIBAPUTENIbHON peaKIWH 4YacTh MEPeHOCHWIN B Jpyrod mmiaHmer u pasdasmsum 1/10
OydepubiM pactBopoMm K-Pi, comeprkamum cyoCcTparT, Ajisi MHULUHPOBAHUS PEAKI[UU B KAUECTBE
MapkepHOH peakuuu. Ilo MpOIIECTBUHM 3aJaHHOTO BPEMEHU peaKkLMH IOOAaBISIIM PACTBOP
metaHoJ/ateToHuTpui=1/1 (06./00.), 94TOOBI OCTAHOBUTH PEAKLUIO. 3aTeM KaXkAbli TUIAHIIET, B
KOTOPOM OCYIIECTBIISLTH MAPKEPHYIO peakiuio, HeHTpudyruposanu npu 3000 o6/MUH B TeueHUe
15 munyT, 1-ruppoKCHMMHUAA307aM B CyIepHATAHTE MOCE LEHTPU(PYTHPOBAHUS KOJIHUYECTBEHHO
ouenusaiiu npu nomoru XKX/MC/MC.

[0098]

K peakipioHHOMY pacTBOpPY AOOABIISIH TOJNBKO pacTBopuTenb DMSO, HCmonb3yembiit
IJIl PaCTBOPEHMsI COCAMHEHMs, BMECTO COEAMHEHUS IO HACTOAILIEeMY H300PETeHHIO, M CMeCh
UCTIONB30BaIM B KadecTBe KOHTpousisi (100%). OcraTouHyro akTHBHOCTH (%0)pacCUUTHIBATIH BO
BpeMsi OOABJICHUs] COEAMHEHUS MO HACTOSIIEMY M300PETEHHIO TPU KaXKIOW KOHLIEHTPALMH, a
3HaueHne IC paccuuThiBaIM MyTeM OOPAaTHOW OLEHKHM HAa OCHOBE JIOTMCTHYECKOW MOZENH C
UCTIOJIb30BAHUEM KOHLIEHTPAlMid © cTeneHn WHruOupoBanusi. M3menennoe IC 3HaveHue
paccuntbiBan ucxons u3 IC mpensapurtenvHoi mHKyOaumu O mun/IC mpenBapuTeNbHON
unkyOauuu 30 mun. Casur IC 1,5 unmu Oonee oLeHUBAIN KaK MOJOXKHUTENbHBIH (+), a casur IC
1,0 miu MeHee OlleHUBAIUA KaK OTPHUIATEIbHBIH (-).

(PesynbraTen)

Coenunenue 11-37: (-)

Coenunenue 11-51: (-)

[0099]

IIpumep ucneitanus 5: Ucnbiranue BA

Marepuaibl 1 METOABI IJIs1 SKCIIEPUMEHTOB TIO OIICHKE TepopaibHOi abcopOruu

(1) Ucnonp3yemble KUBOTHBIE: HCITOJIB30BAIN KPBIC.

(2) YcnoBus comepkaHus: KpbICaM IMO3BOJISIIM CBOOOIHO NMPUHUMATh TBEPAYIO MMUIIY H

CTEpUJIM30BAHHYIO BOAOIPOBOAHYIO BOAY.
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(3) YcraHoBNeHHE 103 U TPYIIN: 3apaHee ONpPENeIeHHYI0 03y BBOIWIN NMEPOPATBHO U
BBOJWJIM BHYTPUBEHHO. [pymmbl (OpMHPOBANIM, KaK TOKa3aHO HIKE (03y M3MEHsUTd B
3aBUCHUMOCTH OT COCUHEHHUS]):

ITepopanbHoe BBeneHue: 2-60 MkMounb/kr iy 1-30 mr/kr (n=2-3)

Buytpusennoe BBenenue: 1-30 mkmonb/kr uiu 0,5-10 mr/kr (n=2-3)

(4) TTony4yeHue BBOOUMOIO pacTBOpa: MCCIeayeMblii 0Opasel BBOAWIN B BUIE PacTBOpa
WIN CYCIIEH3UHU JUIsl TIEpOPAJIbHOIO BBEEHUs. BHYTpUBEHHOE BBEIEHUE OCYILIECTBIISIM IOCIE
COJTFOOMITH3ALIUH.

(5) Cnocob6 BBenmenusi: IlepopanbHOE BBeIAEHHE OCYINECTBISUIM TMPUHYIUTENIBHO B
JKENYJOK TpPU TIOMOILIM TEepPOPaIbHOrO 30HAAa. BHYyTpHBEHHOE BBENEHUE OCYLIECTBISUIA B
XBOCTOBYIO BEHY IINPULIOM C UTJION AJI1 UHBEKLUI.

(6) Ouenka: KpoBb COOHMpaJIH HYepe3 ONpeeIeHHOe BpeMs U KOHLEHTPALIUIO COSIMHEHHUS
IO HACTOSIIEMY H300PETEHHIO B IIa3Me N3MEPsTH ¢ ucnonb3oanuem KX/MC/MC.

(7) Craructuueckuil aHaiW3: TUIOIIANb IO KPHUBOH 3aBUCHMOCTH KOHLIEHTPALMH B
wiasme ot BpemeHu (AUC) paccuuTeiBaaM Afsl ONpEAENeHHs H3MEHEHHUS KOHIEHTPaLUu
COEAMHEHUs 110 HACTOSIIEMY M300PETEeHHIO B TUIa3Me C UCIIOIb30BAHUEM aHAJN3a MOMEHTOB, U
ouomocrynaocth (BA) coemmHeHHs 1O HacTosmeMy HW300PETEHHIO PACCUUTBIBAIU 10
COOTHOLIEHHIO 7103 U cooTHomeHno AUC mexay rpynnoii nepopaibHOrO BBEIEHUS U TPYIIION
BHYTPHUBEHHOT'O BBEIICHHSL.

[0100]

IIpumep ucnbitanus 6: McnelTanue 11t OLIEHKU KIUPEeHca

DKCIepUMEHTANIbHBIA MaTepHUaj U METON

(1) Ucnonb3oBaHHbIE KUBOTHBIE: MCIIOJIB30BANN KPBIC.

(2) YcnoBusi comepskaHusi: KpbICaMm MO3BOJISIM CBOOOIHO MPUHUMATh TBEPAYIO MHUIIY H
CTEPHJIN30BAHHYIO BOJOIPOBOIHYIO BOLY.

(3) YcraHoBNeHHEe 103 U TPYIII: 3apaHee ONPENeSeHHYIO 03y BBOIWJIM BHYTPHUBEHHO.
I'pymmbl GopmMUpOBaH, Kak MOKa3aHO HIKE:

BuyTpusenHoe BBeneHue: | MKMOIB/KT (n=2)

(4) TonydeHue BBOOUMOTO PACTBOpA. HUCCIEAyeMbIi OOpasell COMIOOMIN3UPOBAIU C
UCTIOJIb30BAHUEM PACTBOPHUTEINSI TUMETHIICYIIH(OKCHI/TPONMUIEHTUKOIb=1/1 1 BBOAMIIH.

(5) Criocob BBeneHwus: UCCIenyeMblii 0Opaser] BBOJUIN B XBOCTOBYIO BEHY IIMPHUIIOM C
WHBEKLIMOHHOW UTJION.

(6) OueHka: kpoBb COOMpaNU Yepe3 ONpeneIeHHOE BPeMsl U KOHLICHTPALIUIO COCTUHEHNUS
10 HACTOSIIIEMY M300PETEHHIO B IJIa3Me U3MePsITH ¢ ucnonb3oanueM XKX/MC/MC.

(7) Cratucrnuecknii ananus: oOmmii kiaupeHc (CLtot) n nepuon monyssiBenenus (t1/2)
pPacCUNTHIBAIM KaK M3MEHEHHE KOHIEHTPALWU COCOMHEHHUS IO HACTOSIIEMY H300pETeHHIO B
IUIa3Me C UCTIOJIb30BAHNEM aHAJIN3a MOMEHTOB.

(PesynbraTen)

Coemunenue II-13: 0,0226 mu/mun/kr, 35,4 4

Coenunenue 11-24: 0,0364 mu/mun/kr, 23,6 4
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PesynbraTel mOKa3anu, YTO COEAUHEHHE IO HACTOSIIEMY H300pPETEHHUI0 HMeEeT
HeOONBIION KIMPEHC W JUINTENbHBIM NEePHOA MOJYBbIBEAEHHs, TaKUM OOpa3oM, MOJE3HO B
Ka4eCTBE MHIMOUTOPA UHTETPasbl JIIUTEIbHOTO JeHCTBHUS.

[0101]

ITpumep ucnpitanus 7: McnpiTaHue Ha MeTaOOINYECKYIO CTA0OMIIBHOCTD

Hcnonb3yst KOMMEPYECKH JOCTYIHbIE OOBEIUHEHHBIE MUKPOCOMBI IEUEHH 4YeJIOBEKa,
OCYLIECTBJISUIM B3aUMOJEHCTBUE COEAMHEHMS 110 HACTOSIIEMy H300PETeHHI0 B TEUSHHE
MOCTOSIHHOTO BPEMEHH M OCTAaTOYHOE COJIEp’KaHHE pPACCUUTHIBAIA TyTeM CpPaBHEHUS
popearupoBaBIIero odpasiia U HempopearnpoBaBIlero oOpasia, TaKUM O0pa3oM OLIEHUBAJIH
CTeTeHb, B KOTOPOH COEMHEHHE MO HACTOSIIEMY H300pETEHHIO MeTab0IN3HPOBAJIOCH B IIEYEHH.

[0102]

Peakuuto ocymectsisin (okucauTenpHas peakuusi) npu 37°C B Teuerne 0 MUHYT WIIH
30 munyT B npucyrcteuu 1 mmons/n NADPH B 0,2 mn 6ydeproro pacrsopa (50 mmosns/n Tris-
HCI pH 7,4, 150 mmons/n xnopuna kamust, 10 MMone/n xyopuna Maraus), cogepskartero 0,5 mr
Oenka/MJI MUKpPOCOM TiedeHH uejoBeka. I[locie peakiuu 50 MK PeakLMOHHOTO pPacTBOpa
nobasysm k 100 Mk pactBopa meranos/aneroruTpun=1/1 (06./00.) u cmemuBaniu U cMech
nertpudyruposamu npu 3000 o6/muH B Teuenue 15 munyT. COoenuHEHHE MO HACTOSIIEMY
n300pETEHNIO B CYINEPHATaHTE MOCJTE LEHTPU(PYTHPOBAHUS KOJIMYECTBEHHO OLIEHWBAIH IIPH
nomortn XKX/MC/MC unu tBepaodaszuoii sxcrpakiun (TOI)/MC. KonuuecTBo coenrHEHUS O
HACTOSIIEMY H300PETEHHIO, OCTABLIEECS TIOCIIE PEAKIINY, PACCUUTBIBAIN, IPUHUMAs KOJIMYECTBO
coenunenus npu 0 muH peaxiuu 3a 100%.

(PesynbraTer) OcraTouHOE coneprkaHHe COeIUHEHUs MPH KOHLEeHTpauuu 0,5 MKMOJB/I

IIOKa3aHO B cne,uylomef/'l Ta6m/1ue.

Tabnuma 9
e OcrarcuHoe NQ Oamarounce o CamamouHoe Ne Oamarounoe N OcraTouHoe Ne OcTaTouHoe
g cofepKanne COREPRAHMS : cogepxaHue 3 cogepKaHue 3 cogepKanme . cofepXaHue

I-002 93 [I-023| 983 |[I-038[ 92.4 |I-060| 103 |I-057| 825 |[I-067| 93
008 97.7 |I-024| 96.5 |[I-041] 955 |[I-051] 92.9 |I-0568] 942 |I-068] 91.3
012 72.2 |I027| 90.5 |I-043] 103 [I-0562| 83.4 |I-061] 91.5 [I-069] 102
[-003] 109 |1-029| 85.3 |[I-044| 88.5 |I-084| 98.8 |I-062] 717
I-010] 106 |IF033| 81.3 [I-046| 97.2 |I-055| 93.9 |I-063] 96.5
I-018] 956.3 |I-037| 934 [I-048] 100 |I-066[ 102 |I-065] 946

[0103]

[Tpumep ucneitanus 8: Metox ¢paykryauun Jimca

OneHnBanM MyTareHHOCTb COEIMHEHHH IO HACTOSIIEMY H300PETEHHIO.

20 MKJ XpaHALIMXCS 3aMOPOKEHHBIMH TH(O3HBIX Oaktepuit kpbic (Salmonella
typhimurium TA98 mramm, TA100 mramMm) nHOKyJIHpoBadn B 10 M1 KHIKOH NMUTATEIBHON
cpensl (2,5% nurarenbHbiii OynboH Oxoid No.2) U cMech npeaBapUTENbHO KYJbTHBHPOBAIH
npu BerpsxuBanuu npu 37°C B Teuenue 10 wacos. 7,70-8,00 my GakTepuasbHOrO pacTBopa
TA98 mramma nentpudyruposamu (2000 x g, 10 MuHYT) A yOaneHUs KyJbTypajbHOTO
pactBopa. bakrepun cycnengupoBanu B Micro F Oydepnom pactBope (KoHPOs: 3,5 r/m,
KH,POy: 1 r/n, (NH4),SOy: 1 r/n, Tpunatpuii uurpara guruapara: 0,25 r/nm u MgSO47H,0: 0,1
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r/J) ¢ TakuM k€ OO0BEeMOM, Kak O0BeM OaKTepHaJIbHOIO pacTBOPA, HCIIOIB3YEMOTO JUIs
uentpudyruposanus. Cycnensuro nobasmsuin k 120 mu BozgeiictByromeii cpenst (Micro F
OydepHbiii pacTBOp, comepxamui OuotwH: 8 MKr/mu, ructuauH: 0,2 MKI/MJI B TIIIOKO3Y:. 8
mr/mi). 3,10-3,42 mn GakrepuanbHoro pactBopa TA100 mramma noGasmsau k 120-130 mn
BozneiicTByroimeit cpenpl A MONyYeHHUs UCTIBITHIBAEMOr0 OakTepuanbHOro pacrsopa. Kaxmere
12 mxn DMSO pactBopa COeMHEHHUsI MO HACTOALIEMY H300peTeHHIO (HECKOJIbKO CTamuil 2-3-
KpaTHBIX pa30aBieHU OT MaKCUMabHOU 10361 SO mr/mir), DMSO B kadecTBe OTpULIATEIHHOTO
KoHTpoJst U 50 Mxr/mMa DMSO pactBopa 4-HUTpOXUHOMMH-1-okcuna ans TA98 mramma, 0,25
mkr/min DMSO pactBopa 2-(2-pypui)-3-(5-autpo-2-pypun)akpuiaamuna aust TA100 mramma B
HeMeTabOIMYEeCKUX aKTUBUPYIOIUX yeioBusx, 40 Mkr/mia DMSO pactBopa 2-aMMHOaHTpaLeHa
s TA98 mramma, 20 mxr/mn DMSO pacrBopa 2-amuHoanTpanena mis TA100 mramma B
METa0OIMUYECKIX aKTHBUPYIOLIUX YCJIOBUSIX B KAUECTBE MOJIOKHUTEIBHOIO KOHTPOJIS M 588 MK
UCTIBITBIBAEMOT0 OaKTEPHAIBHOIO pPacTBOpa (CMEINaHHBIH pacTBOp 498 M HCIBITHIBAEMOTO
HakrepuanpHOro pactsopa U 90 Mki S9 cmecn B MeTabONNYECKHX AKTUBUPYIOIIUX YCIOBHSIX)
CMEIINBAJIN U CMeCh KyJIbTHUBUPOBAIU MpH BeTpsixuBaHuu npu 37°C B Tedenue 90 munyT. 460
MKJ OakTepHasbHOTO pPacTBOPA, KOTOPBIA TMOABEPrayiCsl BO3MEHCTBHIO COENUHEHHS I10
HacrosimemMy uzodperenuro, cmemmsainu ¢ 2300 mxn Munukaroproii cpenst (Micro F Oydeprbrit
pactBop, comepskammii 8 MKr/my OwotuHa, 0,2 MKI/MJI TUCTHIWHA, 8 MI/MIJI TJFOKO3bI, 37,5
MKI/MJI OpOMKpe30Jjia IMyprnypHOro), Kakasie S0 MKIJ pachnpenessuii B MHUKpPOIUTaHIIET 48
JYHOK/[103a U IJIAHLIET MOABEPrajy CTAlMOHAPHOMY KyJbTHBUpoBaHMIO npu 37°C B TeueHue 3
nueit. Ilockonmbky JiyHKa, copepxkamnasi OakTepuro, KoTopas mnpuodOpena CIOCOOHOCTh K
nponudepaui B pe3ysibTaTe MyTalMM I'eéHAa aMUHOKHCIOTA (TMCTHAMH)-CHUHTE3UPYIOINEro
(depMeHTa, MEHSeT LBET OT MyPIyPHOTO OO KENTOro us-3a usMmeHenus pH, nponudeparuro
OakTepuil B JIyHKe, KOTOpast CTaja JKeNTol B 48 JyHKaxX Ha 03y, MOJCUUTHIBAIN U OLEHUBAJIN
IyTeM CpPaBHEHUS C TPYNIIOW OTPHLATEIBHOTO KOHTPOJA. (-) O3HAYaeT, YTO MYTareHHOCTb
SIBJIIETCSI OTPHULIATENBHOM, a (+) 03HAYAET, YTO MyTareHHOCTb SIBJIIETCS MOJOKUTEIbHOM.

[0104]

ITpumep ucneiranus 9: hERG Tect

B nensx onenku pucka yanuHeHuss uHTepBana QT Ha »siekTpokapauorpaMmme,
CBSI3AHHOTO C COENMHEHHEM [0 HACTOSIIeMy H300peTeHnto, 3(PQeKTsl COenuHEeHHs 10
HacTosmemy u3zobperenno Ha K' Tok 3amemnennoro Bempsimienus (Ig,), KOTOpBIA Hrpaer
BaXXHYIO pOJIb B MPOLECCE PENOIApU3aLIUMHU JKEIYyA0UKOB, UCCeaoBanu ¢ ucnoiab3zoanuem CHO
KJIETOK, SKCIPECCUPYIOIUX T'eH crenu(ruuecknx KaaneBbix kaHaioB cepana yenoseka (hERG).

ITocne TOro kKak KIETKY NOAAEPKUBAIM MpH MeMOpaHHOM mnoreHiuane -80 MB ¢
UCTIONIb30BAHUEM TTY-KJIAMIT MeTozia B (popMmare LeJoH KIJIETKH, MCIIONb3Ysl aBTOMATHUECKYHO
mTy-kiamn cucremy (QPatch; Sophion Bioscience A/S) m mpunaramu noteHuuan yredku -50
MB, peructpuposanu Ik, WHAYLHPOBAaHHBIA CTHUMyJsiLuMed aenosjspusaunu npu +20 mMB B
TeUeHUe 2 CEeKyHJ, a 3aTeM CTUMyJsinued penossipuzaumu npu -50 MB B TeueHue 2 cexkyHn.
Bueknerounsiii pactsop (NaCl: 145 mmons/n, KC1: 4 mmons/n, CaCly: 2 mmons/n, MgCla: 1

mMmone/n, raoko3a: 10 mmons/n, HEPES (4-(2-runpokcustin)- 1 -nunepa3snHITaHCy b OHOBAs
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kuciora): 10 mmonw/n, pH=7,4), noeneHHslii 10 comepkaHust mumerwicyiabdpokcuna 0,1%,
UCIIOJIB30BAJIM B KaudecTBe Cpeipl. BHEKIETOUHBIN pacTBOp, B KOTOPOM pacTBOPsUIM CpeAy U
COEAMHEHHUE M0 HACTOALIEMY M300PETEHUIO TPU KaXKAOH LeNeBOM KOHIEHTPALUH, HAHOCHIIM Ha
KJETKy Ha 7 MHMHYT Wi Ooyiee B YCJIOBUSAX KOMHATHOM TemmepaTypel. Ha ocHoBaHuM
noxy4eHHOro Ik, n3Mepsiiu abCOMIOTHOE 3HAUEHHE CIIEOBOrO TOKA HAa OCHOBAHHMU 3HAYEHUS
TOKa MPU MEMOPAHHOM MOTEHLIUAE TIOKOS C UCTIOIb30BaHUEM MporpaMmbl ajist anansa (QPatch
Assay software; Sophion Bioscience A/S). 3atem cnenoBoil TOK MOC/e HAHECEHHs COCIMHEHUS
IO HACTOSIIIEMY M300pPETeHUI0 OTHOCHTENIBHO CJIENOBOIO TOKAa IOCHE HAHECEHHs! Cpelbl
PACCUYHUTHIBAIIN KaK MPOLEHT MHIMOMPOBAHUS Il OLICHKU BIIMSIHUS COSTUHEHUS MO HACTOSLIEMY
u3zobpeTeHuo Ha lx;.

[0105]

IIpumep ucnbiranus 10: Mcnbitanue Ha paCTBOPUMOCTD

PacTBOPUMOCTh COCOMHEHHUSI 1O HACTOSIIEMY H300PETEHUIO OINPENeNsId B YCIOBHUSIX
nobasnenust 1% DMSO. 10 mmons/a pactBop coeanHeHus noiaydain ¢ DMSO. 2 Mk pactBopa
COEIMHEHHUSI TT0 HACTosIeMy n300pereHuto nodasisumm kK 198 Mk kaxaoi u3 xkuakoctu JP-1 u
skunkoctu JP-2. Ilocne BCTpsXUBaHMA NPU KOMHATHOM TeMIeparype B TedeHue 1 yaca
CMEIIaHHbIe PAacTBOPBI (PUIBTPOBANM OTCachiBanneM. DwbTparhl pasdasmsuii 10- wmu 100-
KpaTHO cMeceto  MertaHos/Bomga=1/1  (00./00.) wmm  aueronutpr/meraHos/Bona=1/1/2
(00./06./06.) 1 u3Mepsi KOHLEHTPALUUU B (PUIBTPATAX METOAOM aOCOJIFOTHOW KaTUOPOBOYHOM
kpuBoii ¢ ucnospzoBanueM KX/MC wnu tBeprodasznoii sxkcrpakuuu (TOI)/MC.

[0106]

Komnosunus sxunkoctu JP-1 npusenena Huxke.

K 2,0 r xynopuna Hatpust u 7,0 MJI XJIOPUCTOBOAOPOIHON KHCIOTHI AOOABIISIM BOZY,
n0BoAs konndectso A0 1000 mu.

Komnozunus xunkoctu JP-2 npuseneHa HuxKe.

1 obwvem Bombl mobaBssuiu kK 1 oObemMy pactBopa, B kotopoMm 3,40 r mauruapodocdara
kamusa ¥ 3,55 r Ge3BomHOro amHaTpuil runpodocdara pacTBOPEHBI B BOIE, YTOOBI JOBECTH
kosn4aecTso 10 1000 mu.

[0107]

IIpumep ucneitanus 11: McnbiTanne Ha paCTBOPUMOCTD MOPOILIKA

CooTBeTCTBYOIIEE KOJUYECTBO COSUHEHUS MO HACTOSIIEMY HU300PETEHUIO TOMELIAH B
cooTBeTCTBYIOLIME KOHTeHepsl 1 200 Mk xuakocta JP-1 (Bomy moGasmsimm k 2,0 T xjopunga
Hatpust ¥ 7,0 MJI XJIOPHCTOBOAOPOMHON KHCIOTBI, 4TOOBI JOBECTH KojmuecTBo 10 1000 M),
xunkoctu JP-2 (3,40 muruppodocdara xamus u 3,55 r O6e3pogHOro auHaTpuil rugpodocdara
pacTBOpsiIM B BOAe, 4TOOBI noBecTH KoimuecTBo A0 1000 mu, m k 1 oOpemMy mosny4eHHOro
pactBopa nobasysmu 1 o6beM Boasl) wim 20 mmods/n taypoxonara Hatpusi (TCA) B sxugkocTu
JP-2 (xkugkocte JP-2 noGaBmsuiu k 1,08 v TCA, uytoObl moectn kojmdectBo 10 100 mi)
no0aBysAaM B KaXAblil KoHTeHHep. Korma Bce KOMMYECTBO pacTBOPSUIOCH TOCHE TOOABICHUS
UCCIIENlyeMOr0 pPacTBOpa, HAUIEXKALIMM 00pa3oM A00aBIsUIM COEOUHEHHE 110 HACTOALIEMY

n300perenuto. Ilocne TOro Kkak KOHTEHHEP reépMETUYHO 3aKPBIBAJIHM M BCTPSXHUBAIN B TeueHue 1
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yaca npu 37°C, cmech ¢uibrpoBau, U podasmsui 100 mxa meranona k 100 MK Kakmoro
¢unbTpara (mBoiliHOe passeneHue). CreneHb pa30aBIeHHUs H3MEHSUIM TNPH HEOOXOAWMOCTH.
IToaTBepxkaamu OTCYTCTBHE My3bIPbKOB BO3/lyXa M OCAAKOB M KOHTENHHEPbl TI'epMETHYHO
3akpbBad U BeTpsxuBaiu. CoennvHEHHE M0 HACTOALIEMY H300pPETEHHIO KOJWYECTBEHHO
OLIEHMBAJIM METOZIOM a0CONIFOTHOM KaarOpOBOYHON KPUBOH C ncronb3oBaHnueM BOXX.

[0108]

ITpumep ucneitanus 12: Tect Diimca

CoenuHeHHe MO HACTOALIEMY HW300PETEHHIO OLIGHWBAJIM HA €ro MYTareHHOCTb C
UCIIOJIb30BaHUEM TecTa Jiimca ¢ mrammamu Salmonella typhimurium TA98, TA100, TA1535 u
TA1537 u mrammom Escherichia coli WP2uvrA B kauecTBe HCHBITHIBAEMBIX OaKTEPUATbHBIX
mrammoB. 0,1 M1 DMSO pactBopa coenmuHEeHHs 1O HACTOSIIEMY M300PETEHUIO0 CMELIMBAIH C
0,5 mu1 cmecu S9 B ycnoBusix Metadonmueckoit aktuBanuu uimu 0,5 mut pacteopa (ochaTHOro
Oypepa w 0,1 ™M KaXKIOTO TECTHUPYEMOro OaKTEPHATBHOTO pacTBOpa B  YCIOBHUSIX
HeMeTaboINYeCKOl aKTHBAIMM M CMECh HAKJIA[bIBAJM HA YAIOKy C arapoM ¢ MUHHMAaJbHBIM
COJIep>KaHUEM TJIFOKO3bI BMECTE € 2 MJI MSITKOTO arapa AJisl MOKPbITHUS, COAep Kallero rMCTUIUH U
OonotnH Wi Tpuntodpad. OTHOBPEMEHHO C STUM aHAJOTMYHOE HCIIBITAHUE OCYIIECTBILIN TAKKE
B OTHOLICHWH BelIecTBa oTpuuaTesbHOro koHTposisi (DMSO) m BemecTBa MOJOXKHUTEIBHOTO
KOHTpOJst (2-(2-pypmn)-3-(5-HUTpO-2-Pyprin)akpuiaMuaa, asujga HaTpus, 9-aMUHOAKPUAMHA
wii 2-amuHoaHTpaneHa). Ilocme xynpruBHpoBanuss npu 37°C B TeueHume 48 wyacoB
o0pa3oBaBIINECS] PEBEPTAHTHBIE KOJOHUHM MOJCYUTBHIBAIM W OLEHHMBAJIN IMYTEM CPAaBHEHHUS C
IPyNIoOM  OTPULATENBHOrO  KOHTpOJjs. Korma  KOMMYECTBO  PEBEPTAHTHBIX  KOJIOHHUMU
YBEJIMYUBAJIOCH B 3aBUCUMOCTHU OT KOHIIEHTPALIUK U CTAHOBWJIOCH B JIBa UJIH Oosiee pa3 Ooublne,
4eM KOJIMYECTBO KOJIOHHUH IPyIIbl OTPULIATENBHOTO KOHTPOJISA, ONPENEI I OJNI0KUTEIbHOCTD.

[0109]

IIpumep ucneiranus 13: Mcneitanue nms onpenenenust Nav

B nmensx ouneHKHM puCKa NMPOAPUTMUH, CBA3AHHOTO C COEAMHEHHEM IO HACTOSIIEMY
n300peTennto, 3QPeKTbl COENUMHEHHs MO HacTosimeMy u3o0perennto Ha Na* Tok (Iy,), KOTOpBIit
UrpaeT BAXHYIO POJb B MpoOLecce AeNOsIpU3alil MUOKapAa, UCCIENOBal C UCTIOIb30BaHUEM
HEK kneTok, 3KCIpecCUpYyIUX MOTEHINAI-3aBUCUMbIA HaTpueBblii kaHan (Nav 1.5 kanan),
koaupyembiiit SCNSA resom.

Knetky nonmmep:kuBanmu mpu MemOpaHHOM mnorteHiuane -100 mMB ¢ ucnonb3oBanuem
3TY-KJIaMI MeTozna B (opmare Lenoil KJIETKH, HUCIONb3yS aBTOMATHYECKYIO MITY-KJIaMIT
cucremy (QPatch; Sophion Bioscience A/S), 3arem peructpupoBanu In,, WHAYLIHPOBAHHBINA
CTUMYJIALIMEN uMIynbca aenojspuzauuu npu -10 MB B Tewenme 20 mumucekyHA.
Breknerounsiii pactsop (NaCl: 145 mmons/n, KC1: 4 mmons/n, CaCly: 2 mmons/n, MgCly: 1
MMoJIb/J, Troko3y: 10 mmons/n, HEPES (4-(2-runpokcusTi)- 1 -nunepa3snH3TaHCy 16 OHOBAsI
KHUCJIOTa, 4-(2-TUapOoKCHATHI)-l-niHnepa3suHsTancynbgonoBass kucnora): 10 mmons/n, TEA
(rugpokcun terpastunammonusi): 10 mmounns/n, pH=7,4), noenennblii no coxepskanusi 0,3%
IUMETHICYIb(POKCHA, HCIIONb30BAIN B KauecTBe cpenbl. BHeKiIeTOUHbIN pacTBOp, B KOTOPOM

pacTBOpSNM Cpedy U COEJUHEHHE IO HACTOSIEMY H300pPETEHHIO IpH KaKAOH LeIeBOoi
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KOHLIEHTPALIUK, TpUJaraid K KIeTKe B TEYeHWe S5 MHUHYT Wiu Ooliee NP KOMHATHOH
temneparype. Ha ocHoBanum monmyueHHoro Iy, u3Mepsanm  aOCOMIOTHOE  3HA4YEHHE
MaKCHMaJIbHOTO IMHUKOBOI'O TOKAa HA OCHOBAHMM 3HAYEHHsI TOKAa MPU MEMOPAHHOM NOTEHLHAJEe
IOKOSl € HCHOJb30BaHHMEM mnporpaMmel i aHanm3a (QPatch Assay software; Sophion
Bioscience A/S). 3areM pacCUMTHIBAJIM OTHOLIEHHE MAaKCHMAJbHOI'O IMKOBOTO TOKa IIpHU
HAHECEHUU COEMHEHHUS M0 HACTOSINEMY M300PETEeHHI0 K MAaKCUMAaJIbHOMY IMUKOBOMY TOKY IPH
HAHECEHUU CPEeAbI IS OLEHKH BIMSHHS COSAUHEHHUS 110 HACTOSIIIEeMy H300peTeHnIo Ha I,.

(Pesynbraten)

Coenunenue I-8: 103%

Coenunenue I-2: 102%

Coenunenue 1-12: 97,1%

Coenunenue 11-3: 96,7%

Coenunenue I1-18: 109%

Coenunenue 11-23: 93,3%

Coenunenue 11-24: 89,3%

Coenunenue 11-37: 88,8%

Coenunenue 11-38: 86,2%

Coenunenue I1-41: 78,8%

Coenunenue 11-33: 90,7%

Ha ocHOBaHuU pe3yNbTaTOB, MOKA3bIBAIOIIMX, YTO He HAOJIOAANM HHUKAKOTO SIBHOTO
YBEJIMYEHUSI TOKA, ObUIO OMpENENeHO, YTO COEAMHEHHE IO HACTOALIEMY H300pPETEeHHIO C
MEHbLIEH BEPOATHOCTBIO MOKET BbI3bIBATH APUTMUIO M3-3a yBEIUUeHUs Toka Na.

[0110]

IIpumep wucneitanuss 14: Hcenbitanue s ouenku aHtu-BHY  aktuBHOCTH €
UCIIOJIb30BAHMEM MOHOHYKJIGApHBIX KJeTOK mnepudepuueckoii kposu (PBMC) 3moposoro
cyObekTa

CepuiiHble pa3BeleHUs] HCIBITBIBAEMOrOo oO0pasua monydaiu B 90-JTyHOYHOM
mukporuianiiere (50 wmka/nynka). PBMC, crumynupoBanabie 1,0x105  kierox/myHka
¢uroremarrmoruanHa (PHA), u pactBop Bupyca BHUU cmemmBamm 11t HEOOXOAMMOTO
KOJIMYEeCTBa JIYyHOK M cMecu naBanu mnpopearuposath npu 37°C B Teuenue 1 uaca. Ilocre
peaknuMyd  KJIETOYHbIE  CYCIIEH3UHM  LEeHTPUPYTHPOBAIM U CYNEPHATAHT  CIUBAJIH.
WHpumpoBaHHbIe KJIETKH IUCHEPTHPOBAIM B KYJBTYPAJIbHOM PAacTBOpE IUIsI HEOOXOIHUMOTO
KonndecTBa JNyHOK mpu 150 min/mynka u 150 mki/nmyHka pacnpenensiii B 96-TyHOUHBIN
MUKPOIUIAHIIET, COEP KAl HCTIBbIThIBaeMbIi 0Opasen. IInaner nepememnBaiy npy MOMOLIH
MUKCepa JJIsl TUIAHIIETOB M KYJBTHUBHPOBAJIH B TeueHne 4 nuell B nakydarope ¢ CO,. U3mepsin
aKTUBHOCTb OOpAaTHOW TPAHCKPUNTA3bl B KYyJbTypaJlbHOM pacTBope. KoHIeHTpanuro,
uHrndupyromy 90% BHUY (EC90), onpenensian mo KpUBOH 3aBUCHIMOCTH OT KOHLIEHTPALMH C
WCIIOJIb30BAHUEM CJIEAYIOLIEN MOAEIH 4-MapaMeTPUIECKON JIOTUCTUYECKON KPUBOM.

y=A + ((B- A) /(1 +(C/x)®))

A=MUHHMMAaJbHBII MPOLEHT HHIHOUPOBaHUs (OTPULATENbHBIA KOHTPOIb, 0%)
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B=MakcuManbHbII MPOLEHT HHIHOUPOBAHUS (MOJOKHUTEIBHBIN KOHTPOIb, 100%)

C=KoHLeHTpauus COeMHEHUS B TOUKE Nepernda

D=koa¢}PunmeHT HakIoHa

X=KOHLEHTpaLUsl COCUHEHUS

y=npoueHT uaruouposanus (%)

(PesynbraTsl)

Coenunenue 1-8: 1,0 HM

Coenunenue 11-23: 1,7 aM

[0111]

IIpumep ucnbitanus 15: Ucnbiranue ansa oueHky antu-BHY akTuBHOCTH B IpUCYTCTBUU
CBIBOPOTOUYHOTO OEJIKa YeIOBeKa

CepuiiHple pa3BefECHUsT HCIBITBIBAEMOro o0pasua mojiy4aad B 96-TyHOYHOM
mukporuianiere (50 Mxi/nyHka). PactBop chiBOpoTOYHOro Oenka denoBeka (KOHLIEHTpPALUs
Oenmka cbIBOpOTKH dYesoBeka: S50%) pacmpenensin B 90-TyHOUYHBIH  MHKPOIUIAHIIET,
COIEp KALINI HCIIBIThIBAEMbIH oOOpaseny B KomudecTBe 100 MKI/IyHKAa, W OCTABISUIA TIPH
KOMHATHOW TemmepaTtype B TeueHue 1 wdaca. 100 MKJI/TyHKa KyJbTYpPajbHOTO pacTBOpa
pacrpenensyii B IUTAHIIET 0e3 CBIBOPOTKH. 3,0 X 10° KJIETOK/TyHKa KjieTok MT-4 u 3 Mkj/myHka
pactBopa Bupyca BHY cmemuBanu st HEOOXOOUMOIO KOJIMYECTBA JYHOK M CMECH IaBaslid
npopearupoBats npu 37°C B Teuenue | wuaca. Ilocrne peakiuu KIE€TOUHBIE CYCIEH3UHU
LHeHTPU(YTUPOBAIM U CYNEPHATAHT CiauBagu. MHPUIMPOBAHHBIE KJIETKU AHMCIEPTHPOBAIH B
KYJIBTYPaJbHOM pacTBOpe Ui HEOOXOAMMOro KoimuecTBa JIYHOK mpu S50 mii/mynka u 50
MKJI/JIyHKa pacrpenessiin B 96-JIyHOUHBIH MHUKPOIUIAHIIET, COMAEPKAIIHI HCIIBIThIBAEMbIi
oOpasen; 1 OeloK CHIBOPOTKH YeJioBeKa (KOHEYHasi KOHIIEHTpanus Oeka ChIBOPOTKH YeJIOBEKa:
25%). IlnaHmer nepemMeInnBaId MPU MOMOIIY MHUKCEpa Uil IUIAHIIETOB U KYJbTUBUPOBAIU B
teueHue 4 nHeit B umHKyOatope ¢ CO,. Pacteop MTT (3-(4,5-gumeruntuazon-2-umn)-2,5-
I EeHUNTETPA3OTMHOPOMU) pacTipeneisii B KoHueHTparmu 30 mxi/nyHka. [Inanmery nasanu
npopearupoBaTh B TeueHue 1 waca B mHkyOarope ¢ CO,. 150 MKJI cymepHaTaHTa yOAJSUIA W3
KOKIOW JIYHKH TakK, 4TOObl He 3aXBaTWTh KJIeTKH. 150 MK pacTBopa IUisl JIM3UCA KIIETOK
n00aBJISIM B KAKAYIO JIYHKY M XOPOIIO MEPEeMEIINBAIN TPU MOMOIIN MHUKCEpA JJIs IJIAHLIETOB
70 TIOJIHOTO Jiu3uca KJeToK. ONTHYeCKyro MIOTHOCTh B CMEIIAHHOM IUIAHLIETe HU3MEPSUIU MPU
ABYX NauHAax BOJH 560 HM u 690 HM, UCHONb3ys MUKpoOIIaHueTHelld puaep. Konuentpanuro,
uHruoupyromyr 50% BUY (EC50), onpenensuin o KpUBOH 3aBUCHMOCTH OT KOHLIEHTPALMHU C
HCIIOJIb30BAHUEM CJIEAYIOIIEH MOAEIH YEThIPEX-NapaMeTPUIECKON JIOTUCTUYECKON KPUBOU.

y=A + ((B- A) /(1 +(C/x)®))

A=MUHHMAaJbHBII MPOLEHT HHrHOMPOBaHUS (OTPULATENBHBIA KOHTPOIb, 0%)

B=MakcuManbHbIH MPOLEHT HHIHOUPOBAHUS (MOJOKHUTEIBHBIN KOHTPOIb, 100%)

C=KOHLeHTpauus COeMHEHUS B TOUKE Nepernda

D=koa¢}PunmeHT HakIoHa

X=KOHLEHTpaLsl COEANHEHMUSI

y=npoueHT uaruouposanus (%o)
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Kpome Toro, m3menenue aktuBHocTH (PS) paccunTeiBaIM Ha OCHOBE CIIEAYIOIIETO
ypaBHeHuss pacdera. Creayer oOparuth BHUMaHHe, d4to PS mnpencrasmser coboit
SKCTPAIIONIMPOBAHHOE 3HAYEHNE KOHLIEHTPALIH ChIBOPOTOYHOTO Oenka yenoseka, paBHoe 100%.

PS=4 x (EC50 B npucyrcteuu 25% criBopotouHoro Oenka genoseka/EC50 B orcyTcTBHE
CBIBOPOTOYHOTO O€JIKa YeIoBeKa)

(PesynbraTsl)

3HaueHne PS B mpHCYTCTBUHM CBIBOPOTOYHOrO O€jKa 4YeloBeKa IMOKa3aHO B TabiwLe
(100% sKCTpamnoNupOBaHHOE 3HAUEHUE).

Coenunenue I-8: 116

Coenunenue I1-23: 56

[0112]

ITpumep nonyuenus

CoenuHeHne 1Mo HACTOSIIEMY H300pPETEHUI0 MOJKHO BBOJAUTH B BUAE (apMarieBTHUECKON
KOMITO3ULIMH TIPOM3BOJIBHBIM OOINEMPUHATBIM IMyTE€M, B YaCTHOCTH, SHTEPAIBHO, HAMPUMED
NepopasIbHO, HAIIPUMED, B GopMe TaOJNIETKU WM KaICyJibl, MapeHTepaiIbHO B (hopme, Hampumep,
UHBEKLNU WIN CYCIIEH3UH, MECTHO B (JOpMe, HAaIIpUMep, JIOCbOHA, Telisl, Ma3H WM KpeMa, WU B
TpaHCHa3aJdbHOH (opme wumum B ¢opme cymmozuropus. PapmaneBTHUECKas KOMIO3HIINS,
BKJIFOYAIOIIAasi COCAMHEHNE 0 HACTOSINEeMy H300peTeHHI0 B CBOOONHON ¢opme mimu B popme
(dapManeBTHUECKH MPHEMIIEMOI COJIM BMECTE C IO MEHbIIeH Mepe OOHMM (papMaleBTUYECKH
NPUEMJIEMBIM HOCHTEJIEM WJIHM pa3z0aBHUTENEM, MOXKET ObITh MOJydeHa COCOOOM CMELIMBAHUS,
I'paHyJIMPOBAHUS WM HAHECEHUs TIOKPBITUS B COOTBETCTBUU C OOBIYHBIM criocoboMm. Hampumep,
NEePOPANbHYI0 KOMIIO3HMLMIO MOXKHO TMOJYYMThb B BHAE TaONETKH, TIpaHyjbl MM KarCyJbl,
COZEpPIKALINX OSKCLUUIMHMEHT, Pa3pbIXJIUTENb, CBS3YyIOIIee, JYOPUKAHT MM T.II. U AKTUBHBIN
UHTPEIUEHT U T.J. Takxe KOMIIO3ULMIO Ul MHBEKLUI MOKHO MOJY4YUTh B BUZE PAcTBOpA WUIU
CYCHEH3UH U MOXHO CTepmiIn30BaTh. KoMmosumms 1jsi MHbEKLUH MOXKET TakKe COAepKaTb
KOHCEPBAHT, CTa0MIN3aTOp, Oy(EpHBIi areHT WU T.11.

[[TPOMBIIIIJIEHHA A TTIPUMEHUMOCTD]

[0113]

CoenuHeHne Mo HACTOSILIEMY M300pPETEHUIO 00JanaeT MHruOUPYIOeH aKTHBHOCTBIO B
OTHOILIEHUH UHTETPa3bl /WM UHTUOUPYIOLIEH KJIETOYHBIH POCT AKTUBHOCTBIO MTPOTHB BUPYCA, B
gactHocti BUY. CrnenoBarenbHO, COCOMHEHHE IO HACTOALIEMY H300PETEHHIO IOJIE3HO IS
npoQHUIAKTHKN WM JICYEHHs pa3M4yHbIX 3a00NeBaHUi, BUPYCHBIX HH(peKImi (Hampumep,

CIIN[) v T.11. ¢ BOBJICUEHUEM HHTETPA3HI.
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®OPMYJIA U3OBPETEHUA
1. Coenunenue, npencrasieHHoe cienyromieit popmynoit (I) wim ero papmanesTiudecku
npuemiieMasi CoJjlb:

[Xummueckas popmyna 1]

OH O
o) _R?
= N
R4
L. e N |
(R’@ Q N A (M
n

rre

KOJIbIIO A TIpeACTaBisieT COOOW 3aMELICHHbIH MJIM He3aMEIEeHHbIN HeapoMaTHYECKHil
reTepPOLIUKIL;

koub1o C mpencrasisier co0ol OEH30IbHOE KOJIBLIO MIH MHPUAHHOBOE KOJIBLIO;

Q mpencrapnsier coOOH S5- MM O-4JICHHBIH APOMATHYECKUH TeTePOLIUKII, HeoOs3aTeIbHO
3aMELICHHbIH OTHUM HJIM HECKOJIbKUMH 3aMECTUTEIISIMH, BHIOPAHHBIMU U3 TPYIIIBI, COCTOSIIEH
U3 rajloreHa, ajikuia, rajloreHajkuia, ajJKUIOKCH, TaJIONeHANIKUIOKCH U alKMJIAMUHO;

kakaeii R' HesaBMcHMO mpencTaBisier COGOl  rajoreH, iKW, TaNOreHANKHIL,
AJNIKUJIOKCH, LIMaHO WJIN TaJIOT€HAIKUIIOKCH;

L npencrasnsieT coO0i 3aMeIeHHbIH WM HE3aMELeHHbIH aJKUIIeH,

R’ npeAcTaBisieT coOOM 3aMeleHHbIN WM He3aMEIleHHbIH aJKWI, 3aMELIeHHbIH WIH
HE3aMEIICHHbIH HeapoOMaTHYeCKUi KapOOIMKIIII, WIM 3aMELICHHBbIH WIH He3aMeIIeHHbIH
HeapoOMaTHYECKUN IeTePOLIUKIINTL

R* npencrasisier co6oit BOXOPO T 3aMEILEHHBII HIH He3aMEIeHHbIH aJKLIL;

R® u R*, wm R’ u samecturens B konbie A MOTYT OBITH B3SITHI BMECTE CO CMEXHBIMU
aToMaMu ¢ 00pa30BaHHUEM 3aMEIIEHHOr0 WM He3aMELIEHHOr0 HeapOMaTHUECKOrO TeTePOLINKIIA,
u

N MPeaCcTaBIsieT COOOM 1enoe Yucyo ot 1 a0 3.

2. CoenuneHue 1o MyHKTy | win ero papMaleBTUYECKH TpUeMIIeMasi COJIb, I7I€ KOJIbIIO
A npexcrasisier coOo 000 U3 CIENYIOIUX KONEL!

[Xumuueckas popmyina 2]

N Fa¥, ¥, R4
2 R és\ J(R“ éS R )Lz1
<N N N z! Y
A (4 a1 .2
z --ZZ Z.\~-3,Z 2\2‘4—-'23

rae
4 o o o
R™ npencrasisier coboii BOZOPOA UM 3aMEIeHHBIN I He3aMEeIIeHHBIH aJIKUJ,

NMYHKTUPHAaA JIMHUA 0003Ha4YaeT HAJIMUKUE WU OTCYyTCTBUE CBsA3HU,
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7', 7% 7°, 2" u Z° xaxpiit HezaBucumo npeacrasiser coboit CR¥R™, CR™, O, N, NR™
WK S, T7ie KOJIMYECTBO reTepoaToOMOB, 00pa3yoINX KOJIbLEBYIO CTPYKTYPY KONbla A, B z', 77,
YANAR VA pasHO O nnm 1;

2'nZ2’,72'w7", 7' w2, 22w, 2w, 2w’ R* u ", R*uZ’, R* uZ wm R* u 2’
MOryT OBITh B3SITBI BMeCTe C OOpa3oBaHHMeM 3amelieHHOW wim HezamemenHnon C1-C4
HIONEePEYHOH CBSI3U, HEOOA3aTeIbHO MPEPhIBAEMON OTHUM T€TepOaTOMOM, BBIOPAHHBIM U3 NR™,
Ous;

R¥® u R® KaXIbI HE3aBUCHUMO TMPEACTaBisieT COOOW BOAOPOJ, TajioreH, THIPOKCH,
3aMEILECHHBIN WM HE3aMELIEHHbIN aJIKIII, UJIK 3aMELEHHbIA UJIM HE3aMEIIeHHbIN aTKWIOKCH,

R® u R™ Ha omHOM M TOM e aroMme yrjaepona MOryT OBbIThb B3SITBI BMECTE C
o0pa3oBaHMEM 3aMEINEHHOrO WM HE3aMEIIeHHOTO HEeapOMATHYECKOro KapOOIMKIIA, I
3aMELIEHHOr0 WM HE3aMEIEHHOIO HeapOMaTUYECKOro reTepOLUKIIA,

R NPENCTaB/IsieT COOOW BOAOPOJ, 3aMEINEHHBbIM WM He3aMeUIeHHBIA aJIKWII,
3aMEINEeHHBbI WM He3aMeUIEeHHBbIA aJKUIKApOOHWI, 3aMEIEeHHBbIH WU He3aMelIeHHBIN
ANKWJIOKCUKAPOOHMJI, 3aMEIeHHbI WM He3aMEIIeHHBbIH KapOaMoWs, 3aMeIleHHBIH WM
HE3aMEIIeHHbIH  apOMaTUYeCKUH  KapOOIMKIWJI, 3aMEIIEeHHBId WJIM  He3aMeIIeHHbIH
HEApOMATHUECKU  KapOOIUMKJIMI, 3aMEUICHHBbIH WM  HE3aMEIIeHHBIH  apOMaTHYEeCKH
reTePOLMKIINI, WJIA 3aMEIICHHbBIN U HE3aMEIEHHbIN HEapOMaTUYECKUM MeTEPOLUKITIIT, U

R u R MOTYT OBITh B3STBI BMECTE CO CMEXKHBIMH aTOMamMu C OOpa3oBaHHEM
3aMELIEHHOr0 WM HE3aMEIEHHOTO HEapOMaTUYECKOIrO reTepOLUKIIA.

3. Coenunenue no nyHKTy | uam ero ¢papManeBTHYECKH MpUeMJIeMast COJib, TIe KOJBIIO
A npexcrasisieT coboit 1000 U3 CIENYIOIMUX KOJeL!

[Xumugeckasi popmyia 3]
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rae

R* npeAcTaBisieT coOOH BOAOPOA MITH 3aMEIIeHHBIH WIN HE3aMELeHHbIH aJKI,

NYHKTUPHAs JIMHUS 0003HAYaeT HAJIUYHe WIH OTCYTCTBUE CBSA3H,

Konmbllo B mpexncraBnsier coOOW 3aMeLIEHHBIH WM HE3aMEINEHHbIH KapOOLMKI, WU
3aMEILEHHBIN UIN HE3aMELEHHbIN FeTepPOLIUKI,

z, ZZ, Z3, 7' u 7° xaxnplii HE3aBUCUMO npeAcTaBysieT coOou CRsaRSb, CR*® C, O, N,
NR™ wm S (pu yei0BHH, YTO aTOM, COCTABISIOLIMIA KOO B, mpeacrasisier coboii CR™, C
i N);

2'nz2’,2' w2, 72' w2, 2wz, 2 w2, 2w, R* w2, R* uZ’, R* u Z* wm R* u 2’
MOTyT OBITh B3ATBI BMECTE€ C OOpa3OBaHMEM 3aMeEINeHHOW wWin He3zamemmeHHon C2-C4
TIOTIEPEYHON CBS3H, HEOOSA3aTENbHO NMPEPHIBAEMON OHUM IreTepOaTOMOM, BBIOPAHHBIM U3 NR™,
Ous;

R 1 R™ kaxiplii He3aBUCHMO MpencTaBisieT cOO0M BOAOPOI, TajioreH, 3aMelleHHbBIN
WJIM He3aMelleHHbIN alKuI, WK 3aMelleHHbIN WM He3aMelleHHbIN alKIIOKCH,

R™ u R™® Ha OZHOM U TOM Xe aTome yriaepoga MOTYT OBITh B3ATBI BMECTE C
o0pa3oBaHMEM 3aMEINEHHOr0 WM HE3aMEIIEHHOTO HEeapoOMaTHYECKOro KapOOIHKIIa, WIIH
3aMEILEeHHOr0 UM He3aMEeIeHHOTO HeapOMaTU4YeCKOro reTepoLNKIIa,

R NPENCTaBIsIeT COOOW BOAOPOJ, 3aMEIIEHHbIA WM He3aMeUISHHBbIA aJIKWII,
3aMEINEHHBbI WM He3aMeUICHHBbIA aNKWIKapOOHWI, 3aMEIIEHHbI WM He3aMeLICHHBIN
ANKWJIOKCUKApOOHWJI, 3aMeIeHHbI WM He3aMEeIIeHHBbIH KapOaMoWs, 3aMeIleHHBIH WIIH

HE3aMEIIeHHbI ~ apOMaTUYeCKUH  KapOOLMKJIMJ,  3aMEUIEHHBId WIM  He3aMeIIeHHBbIH
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HEapOMATHUECKUH  KapOOIMKJIMI, 3aMEUICHHBbIH WM  HE3aMEeIICHHBIH  apOMaTHYEeCKH
reTepOLMKIINI, WJIU 3aMEIIEeHHbIN U HE3aMEeLEHHbIN HEapOMaTUYECKUM MeTePOLUKIIIII, U

R u R MOTYT OBITH B3ATBI BMECT€ CO CMEXHBIMH aTOMaMH C OOpa3oBaHHEM
3aMEILEHHOr0 UM HE3aMEIEHHOTO HeapOMaTU4YeCKOr0 reTepOLUKIIa.

4. CoenuHeHue mo JOOOMy M3 MyHKTOB 1-3 WM ero ¢apMaleBTUYECKH MpHeMyIeMast
COJIb, TTI€ COEIMHEHHE MPeACTaBIeHO chenyomei popmynoit (11):

[ Xumugeckas (bopMyna 4]

KOJIBIIO A MpeACTaBIsieT cOOOM 000 U3 CIENYIOIMHUX KOJELT,

rie
[ Xumrmueckas popmyna 5]
oo
y és J/ R4 RABa
A RA@\K’( RA11a
ATa A6 Allb
R™ R R R RA10Y RA102
(a2) (b2)

RA9a A%

X1 mpencrasinsier codoii C w O;

6a A6 A7 ATb o .
R, RAP RA RAS RAT i RAY kaskpibiil HE3aBHCHMO MpeCTaBIIsieT CO0O0 BOXOPO,
AJIKWJI, QJIKUJIOKCH UJIH AJIKMJIOKCHAJIKIIL,
ASa Aba Aba AT7a

R™ u R™ mmm R™ u R™™ Moryt ObITh B3sITBI BMECTE CO CMEXKHBIMH aTOMaMHU C
00pa3oBaHMEM apOMATHUYECKOTrO KapOOLMKIIA, HEOOs3aTeNIbHO 3aMEIEHHOrO TajJoreHoM, 3-6-
YJIEHHOTO HEapOMaTHYECKOro KapOoIHKIa, He0OA3aTENbHO 3aMELIEHHOTO TraJIoreHOM, U 4-6-
YJIEHHOTO HEapOMAaTHYECKOrO TeTEePOLNKIA, HeoOs3aTeIbHO 3aMEIEHHOrO TajioreHoM (Tpu

A5b A6b A6b ATb
ycioBuH, 4Tto R u R i R u R

B3SATbl BMECTE C OOpAa3OBaHUEM CBSI3M MPU
00pa3oBaHUH aPOMATHYECKOTO KapOOLUKIIa);

R™ 11 R*® MoryT GbITh B3ATEI BMECTE ¢ 0GPa30BAHHEM CBAH,

RAS: RASP RA% RA% RAIOL RAID pAlla  RAID aabIl HE3ABHCHMO TIPEACTABISET
co00ii BOMOPOJ, ANKKJI, ANKUJIOKCH WU AJKHJIOKCHAIKHJ,

R i R*'%™ moryT GbITh B3aTHI BMEcTe ¢ 0Gpasosanuem C1-C3 nonepedroii cassy;

R 1 R MoryT GBITH B3ATHI BMECTE CO CMEXHBIMI aTOMaMi C OBpa3OBaHHEM 5-
YJIEHHOTO HEAPOMATHYECKOTO KapOOLHUKIIa;

R™* u R*" moryr GbITh B3SITHI BMECTE CO CMEXHBIMU aTOMAMH C 0Opa3oBaHHEM 4-
YJIEHHOTO HEAPOMATHUECKOTrO KapOOLUKIIA MK 5-UJIEHHOTO HEAPOMATUUYECKOTO TeTEPOLMKIIA;

R i R** MoryT GbITh B3ATHI BMECTE C 0GPa30BAHUEM CBSI3H
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kousb1o C mpencrasisier co0oi OEH30IbHOE KOJBLIO MM MMUPUAMHOBOE KOJIBLIO;

Q mpencrasnsier cOOOH S-uIeHHBINH ApOMATHYECKUN T€TEPOLHKI,

kaxaeii R' HesaBMcHMO TpencTaBiser COGOI  rayoOreH, iKW, TaNOreHANKHIL,
AJIKMJIOKCH, [IMAHO WJIN TaJIOT€HAIKHIIOKCH;

R* 1 R* kaxnplii HE3aBHCUMO MpenCcTaBysieT COO0H BOIOPO/, AJTKHUII UITH TaJIOT€HAJIKIIT,

R’ IPENCTABISIET COOOM AJIKUIT MU TaJIOTeHAKUIL,

R’ npencrasnsier coboit BOTOPOI WITH ANKIIL, 1

N MPeaCcTaBIsieT COOOM Lenoe Yucio ot 1 a0 3.

5. Coenunenue mo JrOOOMYy W3 NMyHKTOB 1-3 mim ero (apmaueBTHHECKH MpuemieMast
conb, re R® MIPEICTABJISIET COOOM aJTKUJI WJTH TaJIOTeHATKIIT.

6. CoenuHeHne no JOOOMY M3 MYHKTOB 1-4 MM ero ¢apManeBTUYECKH MpHEeMJIeMast
conb, rae R? MPEICTABJISIET COOOM aJTIKHII.

7. CoenuHenune mo Jr0OOMy 3 MyHKTOB 1-3, 5 mium 6 mim ero (apManeBTHUECKH
npuemMJieMasi CoJib, rae R* MPeNCTaBIIsieT COOOH BOIOPO MITH AJTKHII.

8. CoennneHue mo JrOOOMY W3 MYHKTOB 1-7 mnm ero (apmMauneBTHUECKH MpuemiieMast
coitb, re Kaxapii R' HesaBrcuMo npencrasisier coboil raoreH, aKkil HIIH FajloreHaKHIL

9. CoenuHeHue mo JOOOMY M3 MYHKTOB 1-7 MM ero ¢apManeBTUYECKH MpHeMIIeMast
COJIb, TTI€ KaXKAbII R' HesaBucumo npenCcTaBsieT COOOH rajoreH.

10. Coenunrenne mo moOomy u3 myHKTOB 1-3 wim 5-9 mmm ero (apmauneBTudecku
npuemMJieMas Coib, Iae R* npencrasisier cobol Bomopoa U R” npeacTaBisier co0ol BOIOPOA
WUIH QJIKWJL,

i R* 1 R* B3sIThI BMECTE CO CMEKHBIM aTOMOM yraepona ¢ obpasosanuem C3-C4
KapOOLUKJIA.

11. Coenunenne no moOoMy M3 MyHKTOB 1-9 mnm ero ¢apmaueBTHYECKH MpUeMIIeMast
conb, rae R* npeacTasisieT coO0i BOAOPOA U R? NpeACTaBysieT COOON BOOPO HITH AJTKHIL.

12. Coenunenne no ynroOoMy u3 myHKTOB 1-3 mim 5-11 wim ero ¢apmauneBTU4eCKH
npuemieMasi coiib, rae Q mpeacTasisieT COOOH S-uNIeHHbIH apOMATUYECKHUIA T€TEPOLIHKIL.

13. Coenunenne no y0OOMy U3 NyHKTOB 1-3 mim 5-12 wimm ero ¢apmaneBTHYeCKH
TpHeMIeMast CoJlb, TZIe ATOM yrIIepona, cMexcHblii ¢ RY, umeer crenyromyro konduryparyo:

[ Xumrmueckas popmyina 6]

A

rae kobio A u R nmeror sHauenme, ONpENETIeHHOE B MyHKTE 1.

14. Coenunenne mo myHKTY 1 miam ero (QapmaneBTU4YeCKH NpUemiieMasl COJb, I7e
COeAMHEHNE BBIOPAHO M3 IPYIMIIBIL, cocTosmel u3 coenunenn 1-2, 1-6 u I-8.

15. Coenunenne mo myHKTY 1 miam ero QapmaneBTUYeCKH NpuemiieMasl COJb, I7e
COoeMHEeHHe BBIOPAHO W3 TPy, cocrosiimeit u3 coenunenuii 11-3, 11-18, 11-23, 11-24, 11-27, 1I-
29, 11I-33, 11-37, 1I-38, 1I-44, 1I-48, 11-50, 1I-51, 1I-52, 1I-54, II-55, II-56, 1I-57, II-58, II-61, 1I-62,
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I1-63, 11-65, 11-67 u 11-68.

16. @apmarieBTHYECKast KOMIIO3HUIMS, BKIIOYAIOIIAs COSAMHEHNE T10 JIIOOOMY U3 MyHKTOB
1-15 nnu ero ¢papMaLeBTHUECKU TPUEMIIEMYIO COJIb.

17. @apmaueBTHuUecKass KOMIIO3MLUS MO TMyHKTY 16, rame (¢apmaneBTudeckas
KOMITO3HULIHS TPeCTaBIsieT codoit cpeactBo npotus BUY.

18. Muruburop unrerpassl BUY, BKIOUAOLINGA COSMHEHHE 110 JIOOOMY U3 MyHKTOB 1-
15 nnum ero papManeBTHYECKH IPUEMIIEMYIO COJIb.

19. Cnocob nevenuss w/wnu npodunaktuku BUY-unH(pekmy, BKIIOYAIOMINA BBEICHHE
COEAMHEHUs 10 JIF0OOMY U3 MyHKTOB 1-15 mim ero gapmManeBTH4ecKy MpUeMIIEMON COJIH.

20. Coenunenue o moOOMy U3 MyHKTOB 1-15 mim ero dapManeBTHYECKH MpHEeMIIeMast

COJIb [T MPUMEHEHHUs B JIEYeHUU 1/ iy npoduinaktuke BUY-undexmm.
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