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HNOJIUINUK/INYECKOE ITPOU3BOJHOE KAPBAMOWJIIINPUIOHA

[OBJIACTh TEXHUKHU, K KOTOPOU OTHOCUTC S U30BPETEHHE]

[0001]

Hacrosimee wu300peTeHne OTHOCHTCA K HOBOMY COEIMHEHHIO, OOJamaroInemy
NPOTUBOBUPYCHBIM 3¢dekToM. bomee KOHKpeTHO, Hacrosiuiee H300pEeTeHHEe OTHOCUTCS K
HOJIMIUKJINYECKOMY TPOU3BOAHOMY KapOaMOWJINMPHIOHA, OONafaroIneMy WHCHOMpYOLeH
AKTUBHOCTBIO B OTHOLIEHWU uHTerpassl BUY, M K BKIIOYAOIEMY €ro JeKapCTBEHHOMY
CPENCTBY, B YACTHOCTH, K JIEKAPCTBEHHOMY cpencTBy npotus BUY.

[TTPEJITOCBIJIKU CO3/JAHUA U3OBPETEHNA]

[0002]

Cpenu BUPYCOB U3BECTEH BUPYC UMMYyHOAePUIINTA YenoBeka (nanee cokpamenHo BIY),
OJIMH U3 THIIOB PETPOBUPYCOB, KaK BBI3BIBAIOLINI CHHAPOM MPHUOOPETEHHOTO UMMyHOAeduHTa
(mamee cokpamenno CIIM]I). B Hacrosimee BpeMsl pa3jMuHbIE PYKOBOMSILINE MPUHLHITBI
PEKOMEHIYIOT TMalLMeHTaM, paHee He TMOJNyYaBIIMM JICYeHHe, KOMOWHAIMI0 WHrHOWTOpa
UHTErpasbl (HOJyTerpaBupa U T.JA.) B KAUeCTBE OCHOBHOTO JIEKAPCTBEHHOTO CPEACTBA, C IBYMSI
HYKJICO3UAHBIMH UHrHOMTOpamu obpatHoil TpaHckpuntasel (ABC+3TC, FTC+TAF u T1.1.),
PA3MTUYAOLMINMHCS TPOQHIIEM PE3UCTEHTHOCTH, B KAYECTBE TEPANEBTHUECKOTO JIEKAPCTBEHHOTO
cpencta s neuenns CIIM/la. brarogapst Bbicokoit 3(h(eKTUBHOCTH U BBICOKOH O€301MacHOCTH
5TH KOMOWHALMN MMEIOT BBICOKUI YPOBEHb YAOBJIETBOPEHHOCTH IO CPABHEHMIO C MCXOIHBIMU
TEPANeBTHUECKUMH JIEKAPCTBEHHBIMU CpPEACTBAMU. MeXay TeM, pPEeKOMEHIYIOT Ha4dHHATh
neueHue npu oOHapyxeHun BHUY-uH}peximnm B CBs3M C NOSABIEHHEM TaKOro Oe30MacHOro
JIEKapCTBEHHOTO CPEACTBA U XOPOIIMM MpOorHo3oM. Kpome Toro, mepuon BBENEHHs JIEKapCTB
YIUIMHSIETCS], TOCKOJIBKY CPEIHsIsl NPOAOJKUTEIbHOCTD KU3HU JIHoel, nHpuuupoBaHHbix BUY,
npuOIIKaeTCs K CpenHel NPOAODKUTENbHOCTH JKU3HU 370POBBIX Jonei. Ecnm BO3HHKaKOT
NOOOYHBIE PEAKIIUH HYKJICO3UIHBIX MHTHOUTOPOB OOPATHOWM TPAHCKPHUNTA3bI MU TOSIBIISETCS
YCTOMYUBOCTb K BUPYCY HM3-3a JUIUTEIBHOTO MPUEMa JICKApCTB, JabHEHIIero yqro0HoOro Merona
JIeYeHUs HEe CylIecTByeT. Takum o0pa3oM, HaOMOAAeTCs TEHASHIHS K OTKa3y OT HYKJIEO3UIHbIX
UHrUOUTOPOB ~ OOpaTHOH  TpaHckpunrasbl.  CleOBaTENbHO,  JKENATENbHO  YCTAHOBUTH
IBYXKOMITOHEHTHOE JICYEHHE JABYMS OCHOBHBIMU JIEKAPCTBEHHBIMH CpPEICTBAMHU. Takum
o0pa3oM, skenaTenbHa pa3pabOTKa OCHOBHOTO JIEKAPCTBEHHOTO CPEICTBA, KOTOPOE MOKHO
KOMOWMHHpOBAaTh C HWHrHOWTOpPOM HHTerpaspl. Kpome Toro, xematenpHa paspaboTka
TEPANEeBTHUECKOrO JIGKAPCTBEHHOrO CpencTBa ¢ 0Oojiee IJIMTENbHBIM HHTEPBAJIOM BBEICHUS
JeKapCTB, T.€. HMHBEKLIUHU [UINTEIbHOTO AEHCTBHUS, KOIJA JIeYeHHE OCYIUECTBIIIOT MyTeEM
BBEICHUSI TOJBKO OJHOH HHBEKLUWH C UHTEepBAJOM B 1 Mecsn win Ooiee, AN CHIDKEHHS
YCTAJIOCTH OT MpHEMa JIEKAPCTB, MPUIHICHIBAEMON JIUTENbHOMY JieueHuro, u yay4meHus: QOL
(kauecTBa JKM3HHM) TMAIMEHTOB TaKUM OOpa3oM, 4YTOOBI MAIMEHThl MOJy4aau Ooublie
yIIOBOJIBCTBHS OT MOBCEAHEBHOM JKU3HHL.

[0003]

UroObl yHOBIETBOPUTH Takue TpeOOBaHMsA, WHTUOMTOP HWHTErpasbl KaboTerpaBup



HAXOIUTCS B CTAUU pa3pabOTKH B BHIE HHbEKLUH IIUTEIbHOTO feficteus Ha Ph3. Kpome Toro,
HEHYKJICO3UAHbI MHIHOUTOpP OOpaTHOM TPAHCKPUNTA3bl PHWINMBHPUH TAKXKe HAXOOUTCS B
CTaguy pa3pabOTKU B BHIAE MHBEKLUHU JJIUTEIBHOrO AeHcTBHs. [IpennpuHUMArOTCS MONBITKH
CO3/1aHUsl METOAA JICUEHHs C UCIIONBb30BAHUEM 3THUX ABYX JIEKAPCTBEHHBbIX CpeAcTB. OQHAKO 3TH
JIEKapPCTBEHHBIE CPEACTBA BBOIAT OJMH Pa3 B MECSI WIH B 1BA MecsLa, 1 HEOOXOAUMO BBOIUTD
B 001meit cnoxHocTy B 3 win 4 Mecta ¢ 60ibt0. ClienoBaTeNbHO, sl NAIbHEHIIero yiayYIeHns
KauecTBa >KM3HM MAIMEHTOB JKeJlaTelbHAa pa3paboTKa JIEKapPCTBEHHOTO CPEACTBA, JICUSHHE
KOTOPBIM OCYIIECTBJISIIOT BBEACHUEM OTHON MHBEKLIUH B 3 Mecsila ¢ MeHbIIel 0obro nipu Ooee
HU3KOH A03€.

PanterpaBup u 3aBUTErpaBUp B KAU€CTBE MEPOPANIBHBIX MIPENapaToOB MEPBOTrO MOKOJEHUS
U JOJyTerpaBUp B KauecTBE MEPOPaNbHOIO MpernapaTa BTOPOrO MOKOJIEHUS YK€ BbIBEJIEHBI Ha
PBIHOK B KayecTBE MHTMOMTOPOB MHTerpas3bl. Korna manueHT, paHee He MOJyYaBIIUH JICYEHHUE,
NpPUHUMAET JOJIyTerpaBUp, HHUKAKUE PpE3UCTEHTHble MyTaluu He MnosBisitoTes. OgHako
JOJyTEerPaBUpP, KOTZA €r0 MCIOJB3YIOT U JICUEHUs] MalWeHTa, WHPUIUPOBAHHOTO BUPYCOM,
PE3MCTEHTHBIM K HMHTHOUTOPY HMHTErpasbl IEPBOrO  MOKOJEHHUS, MOXET OKa3aTbCs
Hed(P(EeKTUBHBIM M3-3a JajbHEHIIEro MOOaBJICHUS MyTalWU pe3ucTeHTHOCTH. ClienoBaTeNbHO,
TaKXKe OKelaTeJbHa pa3paboTka WHrHOMTOpa, WMeErInero Oojiee BBICOKUN  Oapbep
PE3UCTEHTHOCTH, YEM y JOJIyTerpaBupa.

[0004]

bunyknnueckue WK BBICIIME MOJULHMKJINYECKHE MPOU3BOAHBIE KapOaMOUINHMPHUIOHA
U3BECTHBI KaK OHO M3 JIEKapCTBEHHBIX cpencTB npotuB BUY, obnanarommx WHrHOMPYOLIUM
uHTerpasy s¢pdexrom (Ilarenruoie nokymentsl 1-29). Cpenu Hux, IlaTeHTHBIH NOKyMeHT 3
OIMCBHIBAET MPOHM3BOAHOE KapOamomnnupuaorpuasuHa. OIHAKO HU OIMH U3 JOKYMEHTOB HE
OIMCHIBAET ONTUYECKU AKTHBHOE TPHLMKJINYECKOE WIN OoJiee MOJMLIUKINIECKOe TPOU3BOIHOE
KapOaMOMIMUPUAOTPUA3HHA, KOTOPOE SIBJIIETCS COEANHEHNEM HACTOSIICH 3asIBKH.

[CCBIJIOYHBIE JOKYMEHTLI MPEAIINECTB YIOIIEI'O YPOBHA TEXHUKH]

[[TaTeHTHBIN TOKYMEHT|

[0005]

[[TaTtentHbii nokyment 1] WO 2006/088173

[ITatenTHBIH noKyMeHT 2] WO 2006/116764

[ITatenTHBINH noKyMeHT 3] WO 2007/049675

[[TatentHbI fokymeHT 4] WO 2011/129095

[ITatenTHBIH noKyMeHT 5] WO 2014/099586

[ITatenTHBIH nokyMeHT 6] WO 2014/100323

[ITatenTHBIH nokyMeHT 7] WO 2014/104279

[ITatenTHBIH nokyMeHT 8] WO 2014/183532

[ITatenTHBIH noKyMeHT 9] WO 2014/200880

[[TaTtentrbiii nokyment 10] WO 2015/039348

[[TaTtentrbiii nokyment 11] WO 2015/048363

[[TaTtentHbIi tokymeHT 12] WO 2015/089847



[[TaTenTHBIH nokyMeHT 13] WO 2015/095258

[[TatenTHBIH nokyMeHT 14] WO 2015/006731

[[TaTenTHBIH noKyMeHT 15] WO 2015/006733

[[TatenTHBIH nokyMeHT 16] WO 2015/199167

[[TaTenTHBIH nokyMeHT 17] WO 2016/090545

[ITarentHbiii nokymenT 18] WO 2016/094198

[[TatenTHBIH nOKyMeHT 19] WO 2016/094197

[[TatenTHBIH noKyMeHT 20] WO 2016/106237

[[TatenTHBIH noKyMeHT 21] WO 2016/154527

[[TatenTHBIN noKyMeHT 22] WO 2016/161382

[[TaTenTHBIN noKyMeHT 23] WO 2016/187788

[[TatenTHBIH noKyMeHT 24] WO 2016/191239

[[TaTenTHBIH noKyMeHT 25] WO 2017/087256

[[TatenTHBIH nOKyMeHT 26] WO 2017/087257

[[TaTenTHBIN noKyMeHT 27] WO 2017/106071

[[TaTenTHBIN noKyMeHT 28] WO 2017/113288

[[TaTenTHBINH noKyMeHT 291 WO 2017/116928

[CYIIHOCTD U30BPETEHIMA]

[BAZIAYM, PEIITAEMBIE HACTOAIIUM M30bPETEHUEM]

[0006]

Ilenpto HacTOsilero W300peTeHUs] sBIAETCS OOeCleYeHHe HOBOTO COEIUHEHUs
JUIUTENBHOTO JEMCTBUS, OONAAarolero MHruOMpyroLied akTUBHOCTBIO TPOTHUB MHTErpasbl C
BBICOKUM OapbepoM pe3UCTEHTHOCTH.

[CITOCOBBI PEIIEHMA 3AJTAUYN ]

[0007]

ABTOpPBI HACTOSIIIErO N300PETEHNUs MPOBEJH TLIATEIbHBIE UCCIICNOBAHNS U B PE3YJIbTaTe
OOHApY’KWJIM, YTO HOBOE MPOU3BOAHOE KapOaMOWINUpHIOHA OONagaeT WHTHOUPYIOIIUM
JICWCTBUEM Ha WHTErpasy C BBICOKUM OapbepoOM PE3UCTEHTHOCTH. ABTOPBI HACTOSINErO
u300peTeHusi Takke OOHAPYKWIH, YTO COENUHEHUE [0 HACTOSIIEMy H300pETEeHHIO W
JIEKapCTBEHHOE CPEACTBO, BKJIOYAIOLIEEe €ro, IOJEe3Hbl B KA4eCTBE MPOTHBOBHPYCHOTO
JIEKapCTBEHHOTO CpencTBa (HampuMep, AHTHPETPOBHPYCHOTO JIEKAPCTBEHHOIO CPEACTBA,
aekapctBeHHOro cpenctsa mnpotuB BHY, antu-HTLV-1 (Bupyc T-kierounoro nefikosa
YejnoBeKka THUma 1) JeKapcTBeHHOro cpeactsa, aHTH-FIV (Bupyc mMmmyHonedummra KOIIek)
JIeKapCTBEHHOTO cpeactBa u aHTU-SIV (Bupyc mMmyHoneduimta 00e3bsH) JEKapCTBEHHOTO
CpeACTBa), B YACTHOCTH, JIEKAPCTBEHHOTO cpencTsa npoTuB BHY, nekapcTBEHHOrO CpencTsa
npotus CIIM/la wnu TepameBTUYECKOrO JIEKAPCTBEHHOTO CPENCTBA ISl CBS3aHHBIX C HUMH
3a0oneBaHNi U T.J., CO3[1aB HACTOsIIEee N300peTeHNe, IPUBEICHHOE HIDKE.

[0008]

Hacrosimee n3o0perenne odecrnieunBaeT H300peTeHNs, IPUBEICHHbIE HIKE.

[1] Coenunenue, mnpexacraBieHHoe cueayiomei  ¢opmynoit  (I), wumm  ero



(hapMaeBTUYECKH TIpUEeMJIIeMasi COJIb:

[Xumrmueckast popmyna 1]
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KOJIbIIO A TIpeAcTaBisieT COOOW 3aMELICHHbIH WM He3aMeIlEeHHbIH HeapOMaTHUeCKUH
reTepPOLIUKIL;

xonpo C mpencraBisier coOOH OEH30JbHOE KOJIBILO, MUPHAWHOBOE KOJBIO HIH S-
YJICHHBIA aPOMATUYECKUI TeTePOLUKIT,

kaxabpii R!'  HesaBucuMO mpencTapisieT cobol  rajoreH, anKui, TaJoreHajKHII,
AJNIKWJIOKCH, LIMaHO WJIN TaJIOT€HAIKUIIOKCH;

R R? xasx/plit HE3aBUCHMO TIPECTABIISAET COOOH BOXOPOJ, ANKHJI MM TaOTeHAIKIIL,

R% y R® MoryT ObITh B3ATHI BMECTE CO CMEXHBIM aTOMOM YIJIEpPOAa C 0Opa3OBaHHEM
HEapOMAaTHUYECKOro KapOOIMKIIa HITH HEAPOMATHYECKOTO TeTEPOLHKIIA,;

R? mpencrasnsier coboii 3aMelleHHBI MM HE3aMEIEHHbINH KW, 3aMelleHHbIH Uiu
HE3aMEIICHHbIN HeapoOMaTHYeCKHi KapOOIMKIWI, WIM 3aMEUICHHBbIH WM He3aMEeIICHHbIN
HEapOMaTUYECKUIN IeTepOLIUKIINI,

R* npencrasnser coGoit BONOPOM MM 3aMeIIeHHbIN UM HE3aMELIEHHbIH aKUIT;

R*? u R*, unu R* u 3amectutens B konblle A MOTYT GbITh B3SIThI BMECTE CO CMEKHBIMH
aToMaMH ¢ 00pa30BaHHEM 3aMEIIEHHOTO MM HE3aMELIEHHOTO HeapOMaTH4eCKOrO reTepOLIMKIIa,
u

N NpeacTaBisieT coOoM 1enoe unucio ot 1 1o 3.

[2] Coemunenne mo nyHkTy [1] wim ero QapmaneBTUYECKH NpuUeMyieMasl COJib, T
KOJIBLIO A mpeAcTaBisieT coOoi TI000e U3 CIeAYIOIUX KOJEL!:

[ Xumrmueckast popmyna 2]
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R* npencrasnser coboii BONOPO MM 3aMeIIeHHbIH UK He3aMELIEHHbIH KU,
NYHKTUPHAS JIMHUS 0003HAYAET HAJTMYUE UIIH OTCYTCTBUE CBSI3H,

7', 7%, 73, Z* u Z° xaxnplii He3aBucuMo npeacTasisier coboit CR¥R® CR>, O, N, NR*

Wi S, Tie KOJIMYECTBO IeTepOaTOMOB, COCTABIISIOMINX KOJbIEBYIO CTPYKTYpy Kombla A, B Z!,



7% 73,72 uZ’ pasuo O unu 1;

Z'nZ73,7'nz*72'nZ’, 72> uZ7*nZ’, 7’ u 2’ R*uZ> R*uZ’, R* u Z* unmu R* n 7°
MOTyT OBITH B3TBI BMeCTE€ C OOpasoBaHHMEM 3aMelleHHOW wiu HeszamemneHHoH C1-C4
TOTEPEYHOI CBA3H, HEOOS3aTeNbHO MPEPHIBAEMOI reTepoaToMOM, BhIOpaHHbIM 13 NR*, O u S;

R u R*® kaxaplil HE3aBUCHMO MpefCcTaBisieT coOOH BOMOPOJ, rajJoreH, 3aMelleHHbIH
WIN He3aMELIeHHbIN aJIKII, WK 3aMELICHHbIN UM HE3aMELICHHbIN aJIKWIOKCH,

R u R® Ha omHOM M TOM 3Ke aToMe yIiepoja MOTYT ObITh B3STHI BMECTE C
o0Opa3oBaHMEM 3aMEINEHHOTO WM HE3aMEIIEHHOTO HEeapOMaTHYeCKOro KapOOLUKIA, WU
3aMELICHHOTO WIN HE3aMEIIEHHOTO HEApOMAaTUYECKOTO FeTEPOLIMKIIA,

Kbl R He3aBUCMMO MpencTaBisieT coOOl  BOMOPOJA, 3aMEINeHHbI  Hiu
HE3aMEIICHHBIN aJIKUJI, 3aMEIIeHHbIN U He3aMEIeHHbINH aKUIKApOOHWII, 3aMEINEeHHbIN WU
HE3aMELICHHbIH  aJIKIJIOKCUKApOOHWJ, 3aMELICHHBbIH WJIM HE3aMEIIeHHBIH  KapOamom,
3aMEIICHHbIH WJIM HE3aMELICHHBIH AapOMAaTHYeCKUH KapOOLMKIIWI, 3aMELICHHbIA WIN
HE3aMEIICHHbII  HEapOMaTHYeCKHH  KapOOLMWKJIMI, 3aMEINeHHBbI WIM  He3aMeIleHHbIH
ApOMATUYECKUI TEeTePOLUKINI WM 3aMEIICHHBbIA WM HE3aMELIEHHbI HeapoOMaTU4YeCKUun
reTepOLUKIINIL,

R?® u R* Moryr ObITb B3ATBI BMeCTE CO CMEKHBIMM aTOMaMM C 0Opa3oBaHHEM
3aMELICHHOr0 WIN HE3aMEIIEHHOIO HEapOMaTUYECKOrO reTePOLUKIIA.

[3] Coenunenne mo mysHkty [1] wim ero QapmaneBTHYeCKH TpuemMjiemMasi COJib, T
KOJIBLIO A mpeAcTaBiisieT coOoH r000e 13 CIeAYIOIUX KOJIEL;:

[Xummueckast popmyna 3]
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rae

R* npencrasnser coGoil BONOPOM MM 3aMeIIEHHbIN UM HE3aMELIEHHbIH KU,

NYHKTUPHAs JIUHUS 0003HAYAeT HAJIMYUE UIN OTCYTCTBUE CBSI3H,

Konpl0 B mpencraBnser coOoi 3aMeIEHHBIM WM HE3aMEIEHHbIH apoOMaTHUeCKUI
KapOOLMKJI, 3aMEIeHHbI WJIM HE3aMELICHHbI HeapoOMaTH4YeCKui KapOOLMKJI, WiIn
3aMELIEHHbINA WU He3aMELEHHbIH HeapOMaTHUECKUI reTepOLMKIL,

7', 72, 73, Z* u Z° xaxnelii HesaBucumo npescTasiser coboit CR*¥R®, CR*® C, O, N,
NR* unu S (mpu yCIOBUM, YTO aTOM, COCTABIIAIONIMIT Konblo B, mpexncrasmsier coboit CR, C
i N);

Z'nZ73,7'uz*72'n7’ 72*uZ*7*nuZ7’, 7’ uZ’, R*uZ> R*u 7>, R*u Z* umu R* n 7°
MOTYT OBITH B3STBI BMECTE€ C OOpa3OBaHHMEM 3aMeIleHHOW wiu HeszamerneHHoW C2-C4
TONEPEUHOil CBA3H, HeOO3aTeNbHO MPEPHIBAEMOli reTepoaToMOM, BhIOpaHHbIM 13 NR>, O u S;

R u R kaxaplii HE3aBHCHMO NpeCTaBIsieT cOOOH BOMOPOJ, TalloTeH, 3aMeIleHHbIH
VI He3aMeLIeHHbIN aJKWI, UK 3aMEeLIeHHbIN WIIH HE3aMEeLIeHHbIN allKIIOKCH,

R u R® Ha ogHOM M TOM K€ aToMe yriepoja MOTYT ObITb B3SThI BMECTE C
o0pa3oBaHMEM 3aMEINEHHOrO0 WM HE3aMEIIEHHOTO HEeapOMaTHYeCKOrO KapOOLUKIA, WU
3aMeLEHHOrO UM He3aMEIEHHOTO HEapOMaTHYEeCKOrO reTepOLUKIIA,

R npexncraBiaser co0oil BOAOPOA, 3aMEINEHHbIH MJIM He3aMEIleHHbIH  aJKul,
3aMEIIEHHBbI WJIM He3aMELICHHBIH aJKUIKAapOOHWI, 3aMEINEeHHBIH WU HEe3aMeLeHHBIN
ANIKUJIOKCUKApOOHMJI, 3aMEINEHHbI WM HE3aMEeLIeHHbIH KapOamMowi, 3aMeLIeHHbIH WIn
HE3aMEIICHHbII  apOMaTUYeCKUi  KapOOLMKJIWJ,  3aMEUICHHBIA WM  HEe3aMEIleHHBIH
HEapOMAaTHUYECKUH  KapOOLMKJIMJI, 3aMEIICHHbI WM HEe3aMEIICHHBbI  apOMaTHYeCKHId
reTepOLUKIINI, U 3aMELEeHHbIN WIN He3aMEeLIeHHbIN HeapOMaTUYeCKUN FeTepOLIUKIINI,

R* u R* MoryT ObITb B3ATBI BMECTE CO CMEXKHBIMH aTOMaMH C OOpa3OBaHHEM
3aMELIEHHOrO UIN HE3aMEIEHHOTO HEapOMaTUYECKOrO reTePOLMKIIA.

[4] Coenunenne mo mwbomy w3 nyHktoB [1] - [3] unu ero dapmaneBTHUECKH
npueMJIeMasi COJib, TTIe COeUHEHHE MPEACTABIIEHO cienyoiei Gopmynoii (1):

[Xumugeckasi popmyna 4]
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KOJIBLIO A mpeAcTaBiisieT coOoi r000e 13 CIeAYIOINUX KOJIELT:

[ Xumrmueckast popmyrna 5]
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X1 npencrasnser coboit CRA?*RA%° um O;
RA% RASH RAGa RAG RATA y RATY kaycnplit HE3aBHCUMO TPECTABISIET COOOH BOIOPOI,
JIKHJI, AJTKHIIOKCH YJTH aTKHJIOKCHATKIL,

RASa " RA6a

o0pa3oBaHHEM apOMaTHYECKOro KapOOLMKIa, HEOOS3aTeNIbHO 3aMEIIEHHOTO raJloreHoM, 3-6-

, win R iy RA7* MoryT GbITh B3ATHl BMECTE CO CMEKHBIMHU aTOMaMH C
YJIEHHOTO HEapOMAaTHYECKOro KapOommKIa, He0OA3aTeNbHO 3aMEIEHHOTO TaJIOreHOM, MU 4-6-
YJIEHHOTO HEapOMATHYECKOTO TETEPOLMKIA, HEeOoOs3aTeNIbHO 3aMEIEHHOrO TajJioreHoM (Tpu
YCJIOBHH, YTO MPU OOPA30BAHMM apOMATHUecKoro kapoormkma R4 g RA pyy RA i RAT
B3AThI BMECTE C 00Opa30BaHUEM CBSI3N),

R4%® i1 RA%® MoryT GBITH B3ATHI BMECTE C 0OPAa30BAHHEM CBS3H,

RA8a RASD RA%a RAI RAlGa RALOL RALla ; RAID wayelii HE3aBUCHMO MPENCTABIAET
co00# BOIOPO, AJIKHII, AIKUIIOKCH FITH AJIKMIIOKCHAITKIT,

R4%2 i RAM% poryT 6bITh B3s1THI BMecTe ¢ obpasosanuem C1-C3 nonepeuHoii cBssH;

RA10 i RAM MoryT GbITh B3STHI BMECTE CO CMEXHBIMM aTOMaMU ¢ 0Opa3OBaHUEM 5-
YJIEHHOT'O HEapOMaTH4YeCKOro KapOoLHKIIa,

RY* y R*" MoryT GbITb B3ATHI BMECTE CO CMEXKHBIM aTOMOM C OOpa3oBaHHEM 4-
YJICHHOTO HEapOMAaTHUECKOTrO KapOOIMKIIA WIIH S-4JIEHHOTO HEapOMAaTHYE€CKOTO I'eTePOLIMKIIA;

R482 11 RA% MoryT OBITh B3ATHI BMECTE ¢ 00Pa30BAHUEM CBSI3H,

xoib1io C mpeacrasisier coO0i OEH30IbHOE KOJBLIO WM MUPUANHOBOE KOJIBLIO;

kaxabii R!  HesaBucuMO mTpencTapiser co0ol  TajoreH, anKu, TaJoreHajKHII,
ANIKUJIOKCH, LIMAHO WJIH TAJIOT€HAIKHIIJIOKCH;

R 1 R? xasx/plit HE3aBUCHMO TIPEICTABISET COOO0H BOXOPOJ, ANKHJI MM TaIOTeHATKIIL,

R? npencransier coboit alKUI M TaJlOTeHATKMII,

R* npencrasnsier co6oit BOMOPOM MU aJIKHII,

n mpeacTasisier coOoi renoe yucio ot 1 1o 3.

[5] Coenunenne mo mrobomy w3 nyHktoB [1] - [3] unu ero dapmaneBTHdecku
npuemnemas colnb, rae R? npesncrasiser coboil ajkul il rajoreHam Ku.

[6] Coemunenne mo mrobOomy w3 nyHkToB [1] - [4] unu ero dapmaneBTHUeCKH
npueMnemas conb, e R* npencrasnser coboit anku.

[7] Coenunrernue no rodomy u3 myHKTOB [1] - [3], [S5] u [6] wiu ero dapmaneBTHYECKH
npuemieMasi conb, rae R* npencrasnser co6oit BOIOPO MK aJKIIL.

[8] Coemmnenme mo mobOomy w3 nyHkroB [1] - [7] unm ero ¢dapmaneBTHUECKH
npueMnemas Cconlb, rae Kaxkablii R! HesaBucMMO mpencTaBiser coGoi rajioreH, ajKujil Wi

raJJOr¢HaJKHJI.



[9] Coemunenme mo mrobOomy w3 mnyHktoB [1] - [7] unm ero ¢dapmaneBTHUECKH
npreMiemMas collb, Iyie kKaxabii R! He3aBucHMO mpescTaBiser coboii raaoreH.

[10] Coenunenue no mob6omMy u3 myHKTOB [1] - [3] u [5] - [9] wnu ero dpapmaneBruyecku
npuemnemas conb, rie R?* mpencrasnser coboii Bomopon u R? mpencrasnser coboii Bomopon
WIN aJIKUJI,

um R% u R?® B3sThl BMecTe CO CMEKHBIM aTOMOM yriepoma ¢ odpasosanmeM C3-C4
KapOoIHKIIa.

[11] Coenunenne mo mwbomy w3 myHKTOB [1] - [9] umu ero dapmaneBTHUeckH
npuemiemas conb, rae R? mpencrasnser coboii Bomopon u R? mpencrasnsier coboii Bomopon
WU AJTKUL.

[12] Coenmunenue mno modomy u3z nyHktoB [1] - [3] m [5] - [11] wmm ero
dapmanieBTHYECKH TpUeMIieMast coJib, Tae Koablo C mpencrasisier coOoi OEH30JIbHOE KOJBLO
WA TUPUIUHOBOE KOJBIIO.

[13] Coenunenne mo nyHKTy [1] wim ero (apmaneBTHUECKH TpHeMJieMasl COJib, T
COeMHEHHE BBIOPAHO U3 TPYIIIBL, cocTosiel u3 coenunennii 1-2, 1-6, I-11, u I-15.

[14] Coenunenne mo nyHKTY [1] wim ero (apmaneBTHUECKH TpUeMiieMasl COJib, T
COeMHEeHHNe BBIOPAHO M3 IPYyMITbL, cocTosieit u3 coenunenwuii 11-4, 11-8, 11-9, II-15, 1I-18, 11-20,
[I-21, 1I-22, 11-23, 11-24, 11-26, 11-28, 11-31, 11-37, 11-40, 11-41, 11-42, 11-44, 11-46, 11-49, 11I-51, 1I-
53, II-57, 1I-60, 11-66, 1I-70, 11-71, 1I-87, 1I-90, 11-99, 1I-106, 1I-112, 1I-133, 1I-136, 1I-153 u II-
156.

[15] dPapmaneBTHYecKkass KOMIIO3ULMS, BKJIOYAIOINAss COSAWMHEHHE IO JIOOOMY M3
nyHKTOB [1] - [14] wu ero papmarneBTUIECKN TPUEMIIEMYIO COJIb.

[16] ®apmaueBThueckas kommno3ummst 1o mnyHkTy [15], rme ¢dapmaneBTuueckas
KOMITO3HULIMSI IPECTABIsIET cO00M cpeacTso npotus BHUY.

[17] Uaruburop uuterpassi BUY, BkIrOYaOmuil COSMHEHNE MO JIFOOOMY M3 MyHKTOB
[1] - [14] unu ero papmMaLeBTUUECKU PUEMIIEMYIO COJIb.

[18] Crocob neuenust w/wnu npodpunaktuku BUU-uHpekuny, BKIIOYAIOLINA BBEICHUE
COeMHEHHUS 110 JT0O0MY U3 MyHKTOB [1] - [14] wiu ero ¢papmaneBTHYECKU TPUEMIIEMOM COJIH.

[19] Coenunenue mo mobomy w3z myHKTOB [1] - [14] wmmm ero dapmaneBTHYECKH
npuemsieMast CoJib JIsl IPUMEHEHUs B iedueHun u/un npodunakruke BUU-undexum.

[0009]

['l Coenunenune, mpencraBieHHoe cueaywome ¢opmynoin (I'), wmum  ero
(apMarieBTHYECKH TPHEMIIEMasi COJIb:

[Xumugeckast (1)opMyJ1a 6]
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KOJIBIIO A TIpescTaBIsieT cOO0H 3aMEeLIeHHbIN NN HE3aMELIEHHbIH e TePOLUKIT,

kaxapii R!'  HesaBucuMO TpencTaBisier Cco0OM TajioreH, anKui, TalOTeHajKHII,
AJNIKUJIOKCH, HUTPHUJI WIH TaJIOT€HAJIKUIIOKCH,

R? i1 R?® xas/plii HE3aBUCUMO MpeCTaBisieT COO0H BOJOPO, aJIKHIT MIIH TaJIOT€HAJIKIUIT,

R* p R? moryT GbITh B3STHI BMECTE CO CMEKHBIM aTOMOM YIJepoAa ¢ 00pa3oBaHHEM
KapOOIMKJIIA UITH T€TePOLIKIIA,

R? mpencrasnser coboii 3aMelIeHHBIH MM He3aMEIEHHbIH aJKul, 3aMEleHHbIH U
HE3aMEIIeHHbIN HeapoOMaTHYeCKUi KapOOIMKJIWI, WM 3aMEIIeHHbId WM He3aMelIleHHbIH
HEapOMaTUYECKUN IeTepPOLIUKIINIT,

R* npenicrasnser coboil BOMOPOM MM 3aMEIIEHHbIH UM He3aMeLIeHHbIH KU,

R?® u R* unu R® u 3amectutenib B kojblle A MOTYT ObITh B3SThl BMECTE CO CMEKHBIMU
aToMaMu ¢ 00pa30BaHUEM 3aMELEHHOTO MJIH He3aMEIIEHHOTO M€ TePOLINKIIA; U

n mpeacTasisieT codoi renoe yrcio ot 1 1o 3.

[2'] Coenunenne mo myHkTy [1'] wam ero ¢apmaneBTUYECKH TpUeMjieMasi COJib, TIe
KOJIBIIO A MpeAcTaBIsieT coO0H JTF000e U3 CIeAYIOIUX KOJELT:

[Xumrmueckast popmyna 7]
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rae

R* npencrasnser co6oit BOMOPO MM 3aMEIEHHbIH UM He3aMeLIeHHbIH aIKuIL;

NMYHKTUPHAs JIMHUSL 0003HAYAET HAJIMYUE WJIH OTCYTCTBHE CBSI3H,

7' 7% 73, Z* u Z° xaxnplii He3aBUCHMO TIpeacTasnseT coboit CR3¥R¥®, CR%, O, N, NR*,
S, S(=0), S(=0)2 umu S(=0)=NR*, rne xommuectso rerepoaromos cpemu Z', 72 73 Z* n Z°
paBHO O unm 1;

Z'nZ73,7'uz*72'n7’ 72*uZ*7*uZ7’, 7 u 2’ R*uZ> R*u 7>, R*u Z* umu R* n 7°
MOTYT OBITH B3STBI BMeCTE€ C OOpa3OBaHHMEM 3aMeIleHHOW wiu HeszamemneHHon C2-C4
MONEPEYHON CBA3H,

R u R xaxplii HE3aBUCHMO TpPENCTaBIsAeT COOOH BOMOPOX, TalloTeH, THIPOKCH,
3aMEILIEHHBI WJIM HE3aMELICHHbIH aJIKUJI, 3aMELICHHbIM WM HE3aMEIUCHHBIN aJKUJIOKCH,
3aMEIIEHHbI WIH HE3aMEIICHHbIN aJKUJIOKCUKApOOHIII, 3aMEIIeHHbI WIN He3aMeleHHBIN
aMHUHO, 3aMEIIEHHBbI WM He3aMEIIEeHHbIH KapOamMowi, 3aMELICHHBIH W He3aMeIIeHHBIH
ypeuso, 3aMeLIeHHbIH WM He3aMeINEeHHBbIH apOMaTUYeCKUH KapOOIMKIMII, 3aMEIleHHBbIH HIN
HE3aMEIICHHbII  HEapOMaTHYeCKHH  KapOOLMWKJIMI, 3aMEINeHHbI WIM  He3aMeIleHHbIH
ApOMATUYECKUN TIeTePOLMKIWII, 3aMELICHHBbIM WM HE3aMEIUECHHBIM HeapoOMaTU4YE€CKUM

rETCPOLUKITUIL, 3aMeIIeHHbIH WU HeSaMeLLIeHHbeI apOMaTI/ILIeCKI/Iﬁ Kap6OI_II/IKJ'II/IJ'IOKCI/I,
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3aMEIIEeHHbI WM HE3aMELIeHHbI HEeapoOMaTHYECKHH KapOOLMKIMIOKCH, 3aMELIeHHbIH WIn
HE3aMELIEHHbI apOMATHYECKUN TEeTEPOLMKINIOKCH, WIM 3aMELICHHbIH WM HE3aMELICHHbIN
HEApOMATUYECKUN MeTePOLUKINIOKCH,

R u R® Ha omHOM H TOM e aTOMe yriepoja MOTYT OBIThb B3AThl BMECTE C
00pa3oBaHHEM OKCO, THOKCO MJIM 3aMELIEHHOTO HJIH HE3aMEeIEHHOTO CIIPOKOJIBIIA;

R nmpencraBiaser coGoil BOOOPOA, 3aMEINEHHBIH MM HE3aMEIIeHHbIH  aJKiI,
3aMEIICHHbIH WM He3aMEINEeHHbIH aNKWIKapOOHMJ, 3aMELICHHbIH WM He3aMeIIeHHBIH
ANKUJIOKCUKAPOOHMJI, 3aMEINEHHbI WM HE3aMELICHHbIH KapOamMOWi, 3aMeLIeHHbIH HIn
HE3aMEIIeHHbIN apOMAaTUYECKUl KapOOIMKIMIKAPOOHWI, 3aMEIIeHHbIH WIH He3aMeIleHHbIH
HEapOMATHUYECKUN KapOOIMKIHIKAPOOHUJI, 3aMEIIEHHbIN WM He3aMEIIeHHbIH apOMaTHYECKHil
reTepOLUKIIMIKAPOOHMUIT, 3aMELLCHHBII 158105 HE3aMELLCHHBIN HEapOMaTUYECKUHN
reTepOLUKIIMIKApOOHMUIT, 3aMELLCHHBII 15805 HE3aMEILCHHBIN apoOMaTUYECKUH
KapOOIMKITWIOKCUKAPOOHWJI,  3aMEIIEHHBbI WM  HE3aMEINEeHHBbIH  HeapOMaTHYECKHI
KapOOIUKITMIOKCUKAPOOHWUT, 3aMEILECHHBII 15805 HE3aMEILECHHBIN apoMaTU4YeCKui
reTepOLUKIMIOKCUKAPOOHHS, WM 3aMEINEHHBbIM WJIM HEe3aMEUeHHBbI HeapOMaTUYECKUI
reTePOLMKIIMIOKCUKAPOOHNIT,

R  mpencraBnster coboif BOMOpPOX, 3aMEIICHHBIH M HE3aMEIICHHBIH  AJIKII,
3aMEIIEHHBbIA WM He3aMELICHHbIH aJKUIKAapOOHWI, 3aMEINEeHHBI WU HEe3aMEeIeHHBIN
ANKUJIOKCUKAPOOHMJI, 3aMEINeHHbII WM HE3aMEeLIeHHbIH KapOamMowi, 3aMeLIeHHbIH WIn
HE3aMEIICHHbIN apOMaTUYeCKUl KapOOIMKIMIKApOOHWI, 3aMEIICHHBINH WM He3aMeIleHHBIH
HEapOMaTHUYECKUN KapOOIMKIHIKAapOOHUJ, 3aMEIIeHHbIN I He3aMEeIIeHHbIH apOMaTHYSCKUIA
reTepOLUKIMIKAPOOHMUIT, 3aMELLEHHBIN 158051 HE3aMELIeHHbIN HEapOMaTUYECKUH
reTepOLKIMIKAPOOHII, 3aMELEHHBIN 1581051 HE3aMELLEeHHbIN apoOMaTU4YeCKui
KapOOLIMKITMIOKCUKAPOOHW,  3aMELICHHbII WM  HE3aMELICHHbI  HeapOMaTHUECKUI
KapOOLIMKITUIOKCUKAPOOHWIT, 3aMELIEHHBII 1581051 HEe3aMeIIeHHbIN apOMaTUYECKUM
reTepOLUKIMIOKCUKAPOOHHS, WJIM 3aMEINEHHBbI WM HE3aMELIEHHBbI HeapOMaTHYECKHIt
reTePOLMKIMIOKCUKAPOOHIIT, U

R3 u R*, unu R® u 3amectutenn Ha Z' MOTYT OBITh B3SThI BMECTE CO CMEKHBIMU aTOMAMU
¢ 00pa30BaHNEM 3aMELICHHOTO HJIH HE3aMEIEHHOTO TeTEPOLIUKIIA.

[3'] Coenunenne no myHkty [1'] mam ero ¢apmaneBTUYECKH TpUeMjieMasi COJib, TIe
KOJIBLIO A mpeAcTaBisieT coOoH I000e U3 CIeAYIOIUX KOJELT:

[ Xumrmueckast popmyna 8]
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R* npencrasnser co6oit BONOPOM MM 3aMeIIEHHbIN UM HE3aMELIEHHbIH KU,

MYHKTHPHAs JIMHUS 0003HAYaeT HAJIMYHeE WJIU OTCYTCTBHE CBSI3H,

Konbllo B mpencraBnsier coOOH 3aMEIIEHHBIH WM HE3aMEIUEHHbIH KapOOLMKI, WU
3aMELIeHHBIN UM HE3aMEILEHHbIN TeTePOLUKI,

7', 7% 73, 7Z* u Z° xaxuplii He3aBucuMo npectasiser coboit CR*R® CR®, C, O, N,
NR*, S, S(=0), S(=0), unu S(=0)=NR> (npu yclOBHH, YTO aTOM, COCTABIAIOLINIA KOJBLIO B,
npencrasnser coboit CR**, C umu N);

Z'nZ73,7'uz*72'n7’ 72*uZ*7*uZ7’, 2 uZ’, R*u 7> R*u 7>, R* u Z* umu R* n 7°
MOTYyT OBITH B3STBI BMECTE€ C OOpa3OBaHHMEM 3aMeINeHHOW wiu He3zamerneHHon C2-C4
MONEPEYHON CBA3H,

R u R xaxnplii He3aBUCHMO TpPENCTaBIseT COOO BONOPOX, TalloreH, THAPOKCH,
3aMELIECHHBIN WM HE3aMELICHHbIH aJIKUJI, 3aMELICHHbIA WM HE3aMEIUCHHBIN aJKUJIOKCH,
3aMEeIIEHHbI WM HE3aMEIICHHbIN aJKUJIOKCUKApOOHIII, 3aMEIIeHHbI WJIN He3aMeleHHBIN
aMHUHO, 3aMEIIEHHBbI WM He3aMeUEeHHbIH KapOamMowsi, 3aMEIICHHbIH WM He3aMeIIeHHBIH
ypeuso, 3aMeLIeHHbIH WM He3aMEINEeHHBbIH apOMaTUYeCKUH KapOOIMKIIMII, 3aMEINEeHHBbIH HIN
HE3aMEIICHHbI  HeapOMaTHYeCKHH  KapOOLMWKJIMI, 3aMEINeHHBbI WIM  He3aMeIleHHbIH
ApOMATUYECKUN TIETEPOLMKIMII, 3aMELICHHBbIM WM HE3aMEIUECHHBIM HeapOMaTU4YE€CKUMN
TeTepPOLMKIII, 3aMEIIEHHBbIH WM HE3aMEIEeHHbIH apOMaTUYeCKHi  KapOOMKIIMIIOKCH,

3aMEILIEHHbI WM HE3aMEIIEeHHBbI HeapoMaTHYeCKui KapOOIMKIIMIIOKCH, 3aMELICHHBIH HIIN
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HE3aMELIEHHbI apOMAaTUYECKUN TeTEPOLMKINIOKCH WJIM 3aMELICHHBI WM HE3aMELICHHbIN
HEApOMATUYECKUN MeTePOLUKINIOKCH,

R u R® Ha omHOM H TOM jXe aTOMe yriepoJa MOTYT OBIThb B3AThl BMECTE C
00pa3oBaHUEM OKCO, THOKCO WJIHM 3aMEIIEHHOTO N He3aMEIeHHOTO CIIMPOKOJIbLIA,

R>® mpenctaBaser coOoif BOXOPOX, 3aMEIIEHHBbI MM HE3AMEIIEHHbIH  alKuJ,
3aMEIIeHHbIH WJIM HE3aMELIeHHbIH aNKWIKapOOHWJ, 3aMELICHHBI WM He3aMelleHHbIH
ANKUJIOKCUKAPOOHMJI, 3aMEINEHHbI WM HE3aMEeLIeHHbI KapOamMOWwi, 3aMeLICHHbIH HIn
HE3aMEIIeHHbIN apOMaTHYECKUll KapOOIMKIMIKAPOOHWI, 3aMEIeHHbIH WIH He3aMeIleHHbIH
HEapOMATHUYECKUN KapOOIMKIMIKAPOOHUJI, 3aMEIIEHHbIN I He3aMEIIeHHbIA apOMaTHYECKHit
reTepOLUKIIMIKAPOOHMUIT, 3aMELLCHHBII 158105 HE3aMELCHHBIN HEapOMaTUYECKUH
reTepOLUKIIMIKAPOOHMUIT, 3aMELLCHHBII 15805 HE3aMEILeHHBIN apoOMaTU4YeCKui
KapOOIMKITWIOKCUKAPOOHWJI,  3aMEIIEHHBbI  WIM  HE3aMEINEeHHBbIH  HeapOMaTHYECKHI
KapOOIUKITUIOKCUKAPOOHWUT, 3aMEILECHHBIN 15805 HE3aMEILCHHBIN apoMaTU4YeCKui
reTepOLUKIMIOKCUKAPOOHMS, WM 3aMEIIEHHBbIM WM HEe3aMeUEeHHBbIH HeapOMaTHYECKHUI
reTepOLUKIMIOKCUKAPOOHUIT, 1

R? u R* unu R? u 3amectutens Ha Z' MOryT ObITh B3SIThI BMECTE CO CMEKHBIMH aTOMAaMU
¢ 00pa30BaHNEM 3aMELICHHOTO HJIH HE3aMEIEHHOTO TeTEPOLIUKIIA.

[4'] Coenunenne mo modomy m3 myHkToB [1'] - [3'] unu ero dapmaneBTudecku
npuemMJieMast CoJib, TTIe COeIUHEHUE MPEACTaBIICHO chenyromeit popmyoii (I-2):

[Xumrmueckast popmyina 9]
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R? mpencrasnser coboii 3aMelleHHbIH MM He3aMEIEHHbIH KW, 3aMelleHHbIH U
HE3aMEIICHHbINT HeapoOMaTHYeCKUil KapOOIMKIWI, WM 3aMEIIeHHbId W He3aMEelIeHHbIN
HEapOMAaTUYECKHUI IeTePOLINKIINI,

R* npencrasnser co6oil BONOPO MM 3aMeIIeHHbIH UM He3aMELIEHHbIH KU,

X npencrasnser codoit CRR’®, NR, O, S, S(=0), S(=0); unu S(=0)=NR!'%;

R% RO R78 R RS R® R p R™® kaxmelii He3aBHCHMO MNpeNCTABIAET COOOI
BOJOPOJ, TaJIOreH, TUAPOKCH, 3aMELIEHHbIH WIM HE3aMELICHHBbIN aJKWJ, 3aMELIEHHbIN WU
HE3aMELIECHHbIN aIKUJIOKCH, WIH 3aMELIeHHbIA W HE3aMEIeHHbI AMHHO,

R® g R%® R*® u R™ umu R™ u R® MoryT GbITh B3ATHI BMECTE CO CMEKHBIMH aTOMaMHU C
o0pa3oBaHMEM 3aMELIEHHOIO WIM HE3aMELIEHHOr0 KapOOIMKJIA, WM 3aMEIIeHHOTO WM
HE3aMELIEHHOIO reTePOLUKIIA,

R* u R” umu R® u R® MoryT GbITh B3ATHI BMecTe ¢ 0Opa3oBaHHEM 3aMEIIEHHON MK

HesaMeleHHol C2-C4 nonepeydHoil CBs3y,;
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R® u R umm R u R™ moryr ObITb B3ATHI BMECTE CO CMEXKHBIMH AaTOMaMH C
06pa3oBaHNEM 3aMENIEHHOTO MJIM HE3aMELIEHHOTO T€TEPOIUKIIA;

R* u R* umu R® u R® MoryT ObITb B3ATHI BMeCTe€ CO CMEKHBIMH aTOMaMH C
06pa3oBaHNEM 3aMENIEHHOTO MJIM HE3aMELIEHHOTO T€TEPOLUKIIA;

R npencrasnser coboif 3aMeleHHbIH UIM HE3aMELIeHHbIH aNKu, 3aMeIIeHHbIH WK
HE3aMEIIEHHbI  aJKUIKApOOHMI, 3aMEIICHHbIH WM He3aMELIEHHBIH alKUIOKCUKapOOHWUI,
3aMEINeHHbI WM  HEe3aMeLIeHHBbIH KapOaMOmWJ, 3aMELICHHBIH WM  He3aMellEeHHbIH

apoMaTHYECKUN KapOOIUKIMIKApOOHUI, 3aMEIIEHHbINH UM HE3aMEIeHHbIH HeapOMaTHYEeCKHIt

KapOOIMKITUIKAPOOHU, 3aMeIEeHHBIH WK He3aMeleHHbIN apoOMaTHYECKHI
reTepOLUKIIMIKAPOOHMUIT, 3aMELLCHHBII 158105 HE3aMELCHHBIN HEapOMaTUYECKUH
reTepOLUKIIMIKAPOOHMUIT, 3aMELLCHHBII 15805 HE3aMEILeHHBIN apoOMaTU4YeCKui

KapOOIMKITWIOKCUKAPOOHWJI,  3aMEIIEHHBbI  WIM  HE3aMEINEeHHBbIH  HeapOMaTHYECKHI
KapOOIUKITUIOKCUKAPOOHWUT, 3aMEILECHHBIN 15805 HE3aMEILCHHBIN apoMaTU4YeCKui
reTepOLUKIMIOKCUKAPOOHMT WJIM  3aMEIICHHBI WM HEe3aMEIIeHHbI HeapOMaTUYEeCKUi
reTePOLMKIMIOKCUKAPOOHNIT,

R!! mpencrasnser coboii 3aMelleHHbIH UM HE3aMELIEeHHbIH aIKUI, 3aMelleHHbIH Hiu
HE3aMEIICHHbIN aJKUJIKApOOHWJI, 3aMEIIEHHBbIM WM HEe3aMEIIeHHbI aJKUIOKCUKapOOHWUI,
3aMEIIEHHbIH WM  HE3aMELIEHHBbIM KapOaMoWj, 3aMEIIEHHBbIM WIH  He3aMELICHHBIN

apoMaTHYECKUN KapOOIMKIMIKapOOHMWI, 3aMEIICHHBIN WMJIN HE3aMEIIeHHbIH HeapOMaTHYCCKH

KapOOIMKITMIKapOOHNUIT, 3aMeIeHHBIH WIH He3aMeIICHHBIN apoOMaTHYeCKHH
reTepOLUKIMIKAPOOHMUIT, 3aMELLEHHBIN 1581051 HE3aMELIEHHbII HEapOMaTUYECKUI
reTepOLUKIMIKAPOOHMUIT, 3aMELLEHHBIN 15805 HE3aMEILEHHbIN apoMaTU4YeCKui

KapOOLIMKIMIOKCUKAPOOHWI,  3aMELICHHbII WM HE3aMELICHHbI  HeapOMaTHUECKUI
KapOOLIMKITUIOKCUKAPOOHWIT, 3aMeLIeHHbIN 1581051 HEe3aMeIIeHHbIN apOMaTUYECKUM
TeTePOLIMKIIMIOKCUKAPOOHMJI, WM 3aMELICHHBbI WM He3aMEINEeHHbIH HeapOMaTHYeCKHUil
reTePOLMKIMIOKCUKAPOOHUIT, U

R!, R% R? yu n umeroT 3HaueHue, onpeneneHHoe B myHkTe [1'].

[5'] Coenunenne mo mobOomy w3 nyHkToB [1'] - [4'] unu ero dapmaneBTHdecKu
npueMiemas colb, rae R npesncrasnser coboil ajkul I rajoreHasKu.

[6'] Coenunenne mo mobOomy w3 nyHkToB [1'] - [5'] unu ero dapmanesTudecku
npuemiemMas conb, rae R* npencrasnsier co6oit Bomopos.

[7'] Coenunenue mo mobOomy w3 nyHkToB [1'] - [6'] unu ero dapmaneBTudecku
npueMiemMas CoJlb, Iyl N MpejCTaBlsAeT cobol 1enoe unucao 2 i 3, u kaxabii R! HezaBucumo
npeacTaBisieT COOO rajoreH, ajiKul WIH TajJOr€HAIKILL.

[8'] Coenunenne mo modomy w3 nyHkToB [1'] - [7'] unu ero dapmaneBTudecku
npuemnemas conb, rie R? mpexncrasnser coboii Bomopon u R? mpencrasnster coboii Bomopon
WIN aJIKUJL,

uma R?* u R?® B3saThl BMECTe CO CMEXHBIM aTOMOM yriepoxa ¢ obpasosanmem C3-C4
KapOoLUKJIA.

[9'] Coenunenne no myHkty [1'] mam ero QapmaueBTUdecKd mpuemsemasi Colib, TIe
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COEMHEHHE BBIOPAHO U3 TPYIIIIBI, COCTOSIIEH U3 CISIYIOIINX COSIUHEHUI:

[ Xummueckas popmyna 10]
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[10"] dapmaneBTHUECKass KOMIIO3UIIMS, BKIIIOYAIOIIAsl COENUHEHHWE MO JIIOOOMY W3

Cl

“%5

;?g “Q

nyHKTOB [1'] - [9'] wnm ero ¢apmManeBTHYECKU MPUEMIIEMYIO COJb.

[11'] <dapmaneBTudeckass komnosumms 1o myHkry [10'], rme ¢dapmaneBTuaeckas
KOMITO3ULMS MTPECTaBIsAET OO0 cpenacTso npotus BUY.

[12'] dapmaneBTuueckass kommnosurms 1o nyHkry [10'], rme ¢dapmaneBTuaeckas
KOMITIO3HLIMSI TPEACTaBIIseT COOOH MHrMONTOp MHTEerpassl BUY.

[0010]

Hacrosimee m3o0pereHne TakKe OTHOCUTCA K CrnocoO0y NpOQUIAKTUKU WIN JICYEHHS
BUY, srmouaromemy BBeaeHHe 3()(HEKTUBHOTO KOJIMYECTBA BBILICYKA3aHHOTO COCIUHEHUS
YEJIOBEKY.

Hacrosimmee wu3oOpereHne Takke OOECHEUMBAET YKA3aHHOE BBILIE COCOUHEHUE IS
NPUMEHEHHUS B KAYeCTBE JICKAPCTBEHHOT'O cpencTra npotus BUY.

[DPDEKT M30bPETEHNA]

[0011]

CoenuHeHne MO HaCTosALIEMY H300peTeHHI0 00JlaaeT HWHTUOWPYIOMIeH WHTErpasy
AKTUBHOCTBIO H/WJIM WHTHOMPYIOIIEH KJIETOYHBI POCT aKTUBHOCTBIO TPOTHUB BHpPYCa, B
gactHoctH, BUY wmm ero pesuctrentHoro Bupyca. COOTBETCTBEHHO, COCOHHEHHE TI10
HACTOSLIEMY H300PETEHHUIO TIOJIE3HO sl MPOMMIAKTHKY UITH JICUEHUS! Pa3INIHbIX 3a00JI€BAaHHH,
BupycHbix wuHpekmmi (Hampumep, CIIMJa) wm T.m ¢ ywyactmeM wuHTerpasel. bornee
NPEATIOYTUTENBHO, COEAMHEHUE 110 HACTOALIEMY H300PETEHHIO TIOJIE3HO B KA4eCTBE HHTHOUTOpA
MHTErpasbl JJIMTENbHOrO neiicTBusa. Kpome TOro, coennHeHHe Mo HACTOSALIEMY H300PETEHHIO
TaKXKe UMEET MPEBOCXOAHBIN NMPOYUIb PE3UCTEHTHOCTH, TAKUM 00Pa30M, COEIMHEHHE HE MOXKET

nerko Bb3BaTh HOBBIM BHUY-pesucrentssiii Bupyc u 1.1 Eme Oonee mnpennouTurensHo,
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COEMHEHUE TI0 HACTOSIEMY H300pPETEHHI0 TaKXKe OKas3blBAaeT MNPOYUIAKTHUECKUN WM
TepaneBTHUeCKUi 3 deKT Ha BUpyC, pe3UCTEHTHBIN K JEKapCTBEHHBIM cpencTBam npotus BUY.
Eme Oonee mpeanodTuTenbHO, COEIUHEHNE O HACTOSIIEMY M300pETEHHI0 MMeeT HeOOJbILION
KIMPEHC, JUIMTENIbHBIH MEepUOA TMOJY)KU3HH i Vivo ¥ OTJIMYHYK pPacTBOPUMOCTb,
MeTabOMMYECKYI0 CTa0MIBHOCTh MM OMOJOCTYHMHOCTh M T.J., M TaKXKe IOJIE3HO B KauecTBE
JEKapCTBEHHOTO  CPENCTBA, KOTOPOE  BBI3BIBAET MEHBIIYID  OOECHOKOCHHOCTh — H3-3a
LIUTOTOKCUYHOCTH HJIU TOOOUHBIX 3P PeKTOB (HampuMep, MyTareHHOCTH, YIUIMHEHUS] HHTEPBaa
QT Ha saeKTpOKapANOrPaMMe M APUTMUH ).

[CIIOCOB OCYIIECTBJIEHUA U30BPETEHHA]

[0012]

3HavYeHNE KaXKJOro TEPMHUHA, UCTIONB3YEMOTO B HACTOSIIIEM ONMCAHUH, OOBSICHEHO HIIKE.
Kaxaplit TEpMHUH HCIIONB3YETCS B €IMHOM CMBICJIE M B TOM K€ CMBICJIE, KOTJIa OH HCIIOJNIb3yeTCs
OTAEJbHO WJIM KOT/Ia UCTIOJNB3YETCS B COUYETAHNH C IPYTUMHU TEPMUHAMHY, €CJIA HE YKa3aHO UHOE.

Tepmun "cocrosmuii u3" o3Ha4YaeT COAEPIKALINNA TONBKO KOMIIOHEHTBHI.

TepMun "Brirouarouuil' O3HaYaeT He OrPaHUYUBAIOLIUICS KOMIIOHEHTAMU U HE
UCKJTFOYAIOIINH HEONMMCAHHBIX (DAKTOPOB.

[0013]

Tepmun "ramoreH" BkirO4aeT atoM (TOpa, aTOM XJiopa, aToM Opoma m aTtoMm Homa. B

YaCTHOCTH, MPEANOYTUTEIBHBI aTOM (PTOpa | aTOM XJIOpa.

[0014]
Tepmun "ankun" Bxmowaer Cl1 - C15, npeamoururensHo Cl1 - C10, Oonee
npeanoututesibho Cl - C6, eme Oonee mnpegnouturenbHo Cl - C4 nuHeliHy0 wiH

Pa3BETBIIEHHYIO YIJIEBOJOPOAHYIO rpymmy. Ero mpumeps! BKIIIOYAIOT METHJ, 3TWJI, H-TIPOIIHJL,
W30TIPONNI, H-OyTHI, N300y THII, BTOP-OYTHII, TPET-OyTHII, H-TIEHTHJI, U30TIEHTHJI, HEOTICHTHUI, H-
TeKCHJI, U30T€KCHJI, H-TeNTHII, H30T€NTUJI, H-OKTIJI, H300KTUJI, H-HOHMJI M H-JeLIAIL.

[Tpumepsl MPEANOYTUTENBFHBIX BAPUAHTOB OCYIIECTBJICHUS "alKuia" BKIFOUAIOT METHII,
STHJI, H-TIPONJI, H3OMPONIJ, H-OyTHJ, H300yTHIJI, BTOP-OyTwi, TpPeT-OyTHI M H-TICHTHUIL
[Tpumepsl Gojiee MPEANOUTHTEIbHBIE BAapPUAHTHI OCYIIECTBJICHHS BKIFOUAIOT METHI, 3TWJ, H-
TPOTTHJI, U30TPOTIUI U TPET-OYTHIL.

[0015]

Tepmun "ankemmn" Biiarouwaer C2 - Cl15, mpegnoururensno C2 - C10, Oonee
npeanoututenibho C2 - C6, eme Oonee mnpemnouturensHo C2 - C4 nuHelHyO wWwid
Pa3BETBJIEHHYIO YTJIEBOJOPOAHYIO TPYIIY, UMEIOLIYIO OJHY MJIH HECKOJIbKO ABOMHBIX CBs3eH B
MO00OM  MONOKEHUU(MONOKEHUsIX). Ero mpumepsl BKIIOYAIOT BHHIJ, AJUTHJI, MPOMEHUI,
M30MPONEHWI, OyTeHW1, W300yTeHWI, TMpeHWw1, OyTagueHWs, MEeHTeHWI, W30MeHTEHMI,
MeHTAUCHWI, TeKCEeHIJI, U30TeKCeHWI, TeKCAJANSHII, TeNTEHIJI, OKTEHU, HOHeHWJI, AeLEHNI,
YHACIECHWUI, JOASIEHWII, TPUACLIEHII, TETPAACIIEHIIT U TEHTaIeLICHIII.

IIpumepbl NpPeANOYTUTENBHBIX BapUAHTOB OCYLIECTBJICHUS "alkeHusIa" BKJIHOYAIOT
BUHWJI, QJUTHJT, TIPOTICHUJI, H30MPOTIEHI 1 Oy TEHIIT.

[0016]
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Tepmun "apomaTtudeckuii kapOOIMKJIMI" O3HAYAeT LUKJIMYECKYI0 apOMaTHYECKYIO
YIJI€BOAOPOAHYIO TPYINy, KOTOpas SBISETCS MOHOLMKIMYECKOW WM MOJHLIUKINYECKOH,
uMmeromeil nsa wim Oonee koieu. Ero mpumeps! BkimrodaroT (GeHua, HaQTWI, aHTPUI H
benanTpu.

IIpuMepbl  NPEANOYTUTENBHBIX  BAapUAHTOB  OCYIIECTBIEHHsS  "apOMaTU4YeCKOro
KapOomKImIa" BKIIOYAOT (HEHMIL.

[0017]

Tepmun "HeapomaTHdeckuii KapOOLMKIMI" O3HAYaeT UMKIMYECKYI) HACBHILEHHYIO
YIACBOAOPOAHYIO — TPYINIy  HMJIM  LHUKJIWYECKYH0  HEHACBILEHHYK)  HEapOMATHYECKYIO
YIJICBOAOPOAHYIO TPYINy, KOTOpas SBISETCS MOHOLMKIMYECKOW WM TOJHLIUKINYECKOH,
uMmeromeil nsa wmiau Oonee kosen. "Heapomatudeckuit KapOOLMKIMI', KOTOPBIH SIBISIETCS
NOJHLUKINYECKUM, HMEIOIMM JBa I Ooyiee KOJel, BKJOYAeT KOHICHCHPOBAHHYIO
KOJIBLIEBYIO ~ TPymIly, TIO€  HEapoOMaTHYeCKUH  KapOOLMKIHMJ,  KOTOPBIA  SIBJIAETCS
MOHOLMKJIMYECKUM HJIH TIOHLUKIMUECKUM, HMEIOIIMM ABa UK OoJiee KoJiell, KOHAEHCHPOBAaH C
KOJIBIIOM YKa3aHHOTO BBIIIE "apOMaTHUYECKOro KapOorukmia'.

Kpome Toro, "Heapomartmueckuil KapOOLMKIMUI"' TaK:Ke BKJIIOYAET TPYMMY, UMEIOIIYIO
NONIEPEYHYIO CBSI3b, HJIH IPYIITy, OOPa3YIOLIYI0 CITUPOKOJIBIIO, KaK TTOKA3aHO HUXKE:

[Xummueckast popmyna 11]
[VAVAVANR [VaVa¥aN [FAVAVAN

Heapomarnueckuii KapOOLIMKIIHII, KOTOpBIH SIBJIA€TCSL MOHOLIUKJIUYECKUM,
NpPEeAnoYTUTENbHO npenctasisier coboit C3 - C16, Gonee mpenmoururensho C3 - C12, eme
Oonee mpennouyturenbHo C4 - C8 xapOoumkimmi. Ero mpumepbl BKIIOYAKOT LIUKJIOMPOIIHI,
IUKJIOOYTHUJI, LMKJIONEHTHJ, [MKJIOTEKCHJ, IHUKJIOTCNTHJ, LHKJIOOKTHI, LHKJIOHOHUII,
LIMKJIONELHIL, LIUKJIOTPOTICHUI, LUKJIOOY TeHUII, LIKJIONICHTEHUJI, LIUKJIOT€KCEHHII,
LIMKJIOTENTEHUIT U [IUKJIOT€KCATHESHHUIT.

HeapomaTuueckuii kapOOLMKIINIL, KOTOPBIH SIBISIETCS MOJULUKINISCKIM, UMEFOIIUM J1Ba
wiu Ooiee KoJel, MPeanoYTUTEIbHO npeacTaBisieT codoit C8 - C20 u Hosee mpeanouTUTENBHO
C8 - Cl16 xapbommkmun. Ero mnpumepbl BKIHOYAIOT WHIAHWI, WHACHWN, aneHadTu,
TeTparugpoHadTII U PIIyOPEHNUI.

[0018]

Tepmun "apoMaTuueckuil reTEPOLMKIIMI" O3HAYAET apOMATUUYECKUN LIUKJIUJ, KOTOPBIH
SABJISIETCS. MOHOLIMKJIMYECKUM WM TOJULHUKINYECKHM, HMMEIOLINM ABa WM Ooiee KoJer,
COIep KAl OIWH WJIM HECKOJNbKO OAMHAKOBBIX WJIHM PAa3HBIX TI'ETEPOATOMOB, HE3aBHCHMO
BeIOpaHHbIX 13 O, S u N.

ApOMaTI/I‘{eCKPIﬁ rETCPOLUKIINII, KOTOprfI ABJEACTCA IMOJMOUKINYCCKUM, UMCIOIIIUM JIBa
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win Ooree Kousel, BKIIOYAET KOHACHCHUPOBAHHYIO KOJIBLIEBYIO TPYIIY, TJ€ apOMaTHYECKHUIl
reTepPOLIUKIINI, KOTOPBIH SIBJIAETCS MOHOLMKINYECKUM WM MOJULUKIMYECKUM, UMEIOLINM J1Ba
win  Oojee KoJiel, KOHAEGHCUPOBAH C KOJIBLIOM YKA3aHHOIO BbIIE€ "apOMaTHYECKOTO
kapOorukamwia". CBsizb MOXKET IPUCYTCTBOBATDH HA JIIOOOM M3 KOJIELL.

ApomMaTuueckuii reTepOLIUKIINI, KOTOPBIi SABJIAETCSA MOHOLMKJIMYECKUM,
NPEATNOYTUTENIBHO MPEACTABISIET CO00M S-8-uneHHbli, Ooee MPEAnOYTUTENBHO S-O-YIeHHbIH
apomaruueckuii rerepouukiami. Ilpumepsl 5-4J€HHOrO apOMaTUYECKOrO IeTePOLUKIINIIA
BKJIFOYAKOT MUPPOJIHJ, HMHIA30JWI, THUPA3OJIWI, TPHA3OIMUI, TETPAa3onwi, (Gypui, THUEHH,
M30KCA30JIUII, OKCA30JIMII, OKCAIUA30JINII, U30THA30INI, THA30IUI U THaauazonui. [Ipumeps! 6-
YJIEHHOTO apOMaTHYECKOro MeTepOLMKIINII BKIIOYAIOT MUPUAWI, MUPUAAZUHUI, TUPUMUIUHUIL,
MUPA3UHUI U TPUAZUHUIL

ApOMaTUYECKUI TeTEePOLIUKIINII, KOTOPBIN SBISETCS OULIUKIMUECKUM, PEATIOUTUTEBHO
npencrasisier coboit  8-10-unmeHHsId, Oonee mnpeamoutuTenbHO 9-  wim  10-wieHHBIH
apoMaTHuYecKui rerepoulukini. Ero nmpumeps! BKIHOYAIOT MHAONWI, W30MHIOINUI, WHIAA30JINI,
WHIOJNM3UHIII, XUHOJIMHWII, W3OXUHOJMHWI, LHHHOJUHWI, (TajasuHu, XHHA3OJIWHUI,
HaQTUPUONHIII, XMHOKCAIMHII, MyPUHWI, NTEPUANHUI, OCH3UMHUAA30JINI, OEH3U30KCA30JIHII,
OEH30KCa30JIMI, OEH30KCAaUAa30/IWI, OEH3M30THA30MU], OEH30THA30/IMI, OEH30THAIUA3O0INIL,
oemzodypmn,  usobersodypun, — OeH3oTHMEHW)I,  OEH30TPUA3ZONWJ,  WUMUIA3OMUPHUINI,
TPUA3OJONUPUANI,  HUMUAA30THA30JWI,  MNUPA3UHONMPUAA3UHUI,  OKCAa3OJONMUPUAMI U
THUA30JIOMUPUINIL.

ApoMaTHUeCKUil TeTepOLMKIINI, KOTOPBIN SBJSETCS MONMLMKINYECKUM C TpeMs WU
Oosee KoJbLIAMH, TPENNOUYTUTENBHO MpencTaBisier coOoit 13-15-ujeHHbI apoMaTHYECKHId
reTepolMkInI. Ero npuMeps! BKIIOYAIOT KapOa3ou, akpUAUHUI, KCAHTEHU, (PeHOTHA3UHILI,
(deHokcaTurHU, (PEHOKCA3ZMHUIT U TUOeH30(ypPHIL.

[0019]

Tepmun "HeapomaTuyecKUdl TreTEPOLMKIMWI" O3HA4YaeT HEapOMaTHYECKUI IIUKIIHIL,
KOTOPBIH SIBJISIETCST MOHOLMKJIMYECKMM IJIM TOJHLMKJINYECKAM, HUMEIOIIUM JBa WIH Oolee
KOJIeLl, COAEepKallui OAMH MJIM HECKOJbKO OJWHAKOBBIX WM pa3HbIX IeTepOaTOMOB,
He3aBUcHMO BeIOpaHHBIX U3 O, S u N, B xosbie. Heapomaruueckuii reTepOIMKIINII, KOTOPBIA
SIBJISIETCS TIOJUIMKJINIECKAM, HMEIOLINM JIBa WK OoJiee KOJel, BKIFYaeT KOHAEHCUPOBAHHYIO
KOJBLIEBYIO  TpyMNIy, I7l€ HeapoMaTHUYeCKUW  TeTepOLUKJNI,  KOTOPBIH  SIBJSIETCS
MOHOLMKJIMYECKUM HJIH TIOTHLUKIMYECKUM, HMEIOIIMM ABa UM OoJiee KoJiell, KOHAEHCHPOBAaH C
KOJIBIIOM "apOMaTH4YeCKOro kapOoumkiuia', "HeapoMaTWU4ecKOoro KapOouukmwia" —wuim
"apoMaTH4ecKoro reTepoLUKInia’, OMHCAHHOTO BbIIE, W JONOJHHUTEIbHO BKJIOYAET
KOHJIEHCHPOBAHHYIO KOJIbLIEBYIO TPYINy, TA€ HEApOMAaTUYECKHH KapOOLMKIIMI, KOTOPBIN
SBJISIETCS. MOHOLIMKJIMYECKUM WM TOJULHUKINYECKHM, HMMEIOLUINM ABa WM Ooiee KoJer,
KOH/ICHCUPOBAH C KOJIbLIOM YKa3aHHOTO BBILIE "apoMaTudeckoro rereporukiania”. Csi3b MOXET
NPUCYTCTBOBATh HA JIFOOOM U3 KOJIELI.

"HeapomaTnueckuil reTepOLUKINI" TakKe BKIIOYAET IPYINY, UMEIIIYIO MONEPEUHYIo

CBsI3b, WU TPYIIITY, 0OPa3yIOMIYIO CIIUPOKOIBLO, KaK MOKa3aHO HIDKE:
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[ Xummueckast popmyna 12]

[FAVAVAY [FAVA VAN
_cl)
N
HeapomaTtuueckuili  reTepOLMKIINI, KOTOpPBI ~ SIBJISIETCS ~ MOHOLIMKJIMYECKUM,

NPEANOYTUTENILHO MPEACTaBIsieT coOON 3-8-ujeHHbIN, Ooyiee MPEANOYTHUTENBHO S5- Wiu O-
YJICHHBIN HEAPOMATUUECKUI IeTePOLMKIIIIL.

[Ipumepbl 3-4IEHHOTO HEApOMATHUECKOTO TeTePOLMKINIA BKIOUYAIOT TUHUPAHUI,
okcupaHun u asupuauHuiI. [lpumeprl 4-4uleHHOro HeapoOMaTUYeCKOro TIeTepPOLUKIINIA
BKJIFOYAOT OKCETaHWJ U azeTUANHUI. IIpuMepsl S-1IeHHOTO HeapoMaTHuecKOoro reTepoLUKInia
BKJIFOYAIOT OKCATHUOJIAHWJ, THA3OJUIUHWI, MUPPOIUIMHUI, MUPPOJUHWI, HUMHUAA30JUANHUIL,
UMHIA30JIUHII, TMHPA3OJUIUHII, THPA3OJUHII, TETparuapodypusi, AUTHIAPOTHA3OIMI,
TETPAaruApOU30TUA30IMII, JUOKCOJAHWJ, AMOKCONMI U TuonaHuid. Ilpumepsl 6-uneHHOrO
HEApOMAaTUYECKOrO  TeTEePOLMKINIAa  BKIIOYAIOT  JUOKCAHWJ, THAHWJ, [HUIEPUIUHUIL,
NUIEPA3HHNII, MOPHOIUHIII, MOPOIUHO, THOMOP(OIMHIII, THOMOP(HOINHO, AUTUAPOITUPUIILI,
TETPAaruAPONUPUANI, TETPAruAPONUPAHUN, TUTMAPOOKCA3MHUI, TeTparuApOonupUAa3uHIIL,
reKCaruAipONUPUMUINHII, AUOKCA3UHWI, TUUHWI U TuasuHuia. Ilpumeps! 7-dneHHOTro
HEapOMaTUYECKOTO MeTePOLIMKIINIIA BKIHOYAOT FreKCaruapoasenuHni, TeTparupoanua3enuHul 1
OKCETIaHMJI.

HeapomaTuueckuil reTepOLUKINI, KOTOPBIN SBISETCS MNOJULUKIMYECKUM, HUMEIOLIUM
nBa win Oojiee KOJel, MNPeNIoOYTUTEIbHO TpencraBisier coOoit 8-20-unmeHHbld, Oonee
NPeANOYTUTENBHO 8-10-ueHHBI HEApOMATUYECKUI TreTepouuKiInI. Ero nmpumeps! BKIIOYAIOT
WHJIOJIMHWI, U30MHIOJIMHII, XPOMAaHUI U U30X POMAHUIL.

[0020]

Tepmunb! "apomaTtudeckuii  kapOoruka", "HeapoMaTHueckuii  kapOoumki",
"apoMaTUUeCKUil TeTEepOLMKI' U "HEapOMATUYECKHMHM TeTepOLUKJI" O3HAYalT KOJIbLA,
NPOU3BOAHBIE OT "apoMaTHYecKkoro kapOorwkimmia", "HeapoMaTH4YecKoro kapOorukimia",
"apoOMaTUYeCKOro TeTepOolUKInIa" U "HeapOMaTUYECKOrO TeTEPOLMKIIMIA", OMMMCAHHBIC BBIIIE,
COOTBETCTBEHHO.

[0021]

Tepmun "kapOorukia" o3Havaer "apoMaTHUeCKUH KapOOUMKI' WK "HeapoMaTHUECKUH
KapOOIMKJI", OMMMCAHHBIN BBILIIE.

[0022]

Tepmun "rereporuki” o3HavaeT "apoOMaTUYECKUN reTepOLUKI” WK "HeapOMaTUYECKUM
reTepOLUKI", OTIMCAHHBIN BBIIIIE.

[0023]

Tepmun  "cnmpoxonbpuo" ~— o3Hadaer — "HeapoMaTHueckuit  kapOommkia" WM

"HeapoMaTUYECKUN reTepOLMKII", ONMCAHHBIN BBILIE.
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[0024]

B Hacrosimem onucannu ¢gpasa "HeoOsA3aTeNbHO 3aMELIEHHBIN IPYIION 3aMecTUTeNeH o."
O3HauaeT "Heo0sA3aTENIbHO 3aMELICHHbIH OHONW WJIM HECKOJbKUMH I'PYNIIaMHU, BBIOPAHHBIMHU M3
rpymmbl 3amectuteneii o. To ke camoe oTHOCHTCS K (pasam "HeoOsA3aTeTbHO 3aMeIleHHbIH
rpymmnoii  3amecrutenein ", "HeoOsi3aTeqbHO 3aMELIEHHBIM TPyMHNoONH 3aMecTuresed " u
"HeoOs13aTeIbHO 3aMEIEHHBIN TPYIION 3aMecTuTene y'".

[0025]

IIpumepsr 3amectuTenst "3aMelleHHOro  ankmia", "3aMEIleHHOro  aJKUJIOKCH",
"3aMEIIeHHOr0 aKMIKapOoHmIa", "3aMeleHHoro ankuaokcukapoonmna”, "samemenHou C1-C4
nonepeuHoii cBazu" u "samemenHoit C2-C4 nonepedyHON CBA3U" BKIIOYAIOT TPYIITY
3aMeCTHTENIeH A, YKa3aHHYIO HIDKE. ATOM yIJieposa B JF0OOM MOJIOKEHUHU(TIONOKEHHUSIX ) MOXKET
OBITb CBSI3aH C OIHOW WJIM HECKOJIBKHMMH TPYIIIAMH, BBIOPAHHBIMH W3 CIEAYIOLIEH TIpPYIIIbI
3aMecTuTenen A.

I'pynma 3amectuteneid A: rajmoreH, THAPOKCH, Kapbokcu, (opmmi, dopmunokcy,
cynbannn, cynbpuHO, Ccynbdo, THOPOPMHI, THOKAPOOKCH, TUTHOKAPOOKCH, THOKapOamom,
LIMaHO, HUTPO, HUTPO30, a3UJ, TUIPA3HUHO, YPEUI0, AMUIUHO, TYaHUIUHO,

AJNIKUJIOKCH, HEOOS3aTeNbHO 3aMELIeHHBIH TPYIION 3aMecTUTeNed 0, aJKEHHJIOKCH,
Heo0s3aTeIbHO 3aMEIIeHHBIA TPYIIION 3aMECTHTENeH 0, aJKUIKapOOHIJIOKCH, HEOOs3aTeNIbHO
3aMEIIEeHHbIA IPYNIION 3aMeCTUTENeH 0, aJKeHUJIKapOOHUIIOKCH, HEOOs3aTeIbHO 3aMEIeHHBIN
IPYIIONH  3aMecTHTeNed o, aJKUJIKapOOHMJ, HeoOs3aTeNbHO 3aMELIeHHbI TIpynmoin
3aMEeCTHUTENIeH 0, AJKeHWIKapOOHW, HEoOs3aTeNbHO 3aMEIIEeHHBbIH TPYIIION 3aMecTUTeNeH o,
ANKUJIOKCUKApOOHWJ,  HEOOs3aTeNbHO  3aMeLIeHHbI  rpynmod  3aMecTurened o,
ANIKEHWJIOKCUKApOOHW,  HeoOsA3aTeNbHO  3aMEINEHHbIH  TPYNIoi  3aMecTuTened
ANKUIICYIb(aHm, He0OsA3aTeNIbHO 3aMEIEHHBIN PO 3aMECTUTENeH 0, aJIKeHWICYIb(paHuI,
He0OsA3aTeNIbHO 3aMEIIEHHBIN TIPYIIONH 3aMeCTHTeNeH o) aJKWICYyJb(GUHWI, HeoOs3aTelbHO
3aMEIICHHbIH TPYNIONW 3aMeCTUTeNell 0 aJKeHWICYJNb(UHII, HEeOOs3aTeNbHO 3aMELIeHHBIH
IPYIION 3aMeCTUTENeH () aJKWICYJb(OHWI, He0oO0A3aTeNbHO 3aMELICHHBbIH TPYIIO
3aMECTHUTEJICH 0, aIKEHIIICYIb(QOHIII, HeOOsI3aTEeIbHO 3aMEIIEHHBIN TPYIITON 3aMEeCTUTENEH O,

aMHMHO, HeOOsI3aTeNIbHO 3aMeIeHHbIN IPyNIon 3amecTureneil B; IMHHO, HeoOs13aTeTbHO
3aMeIeHHbI TPyNnon 3aMmectuTenel [, kapOamomn, HeoOs3aTeNbHO 3aMElIEHHBI TPYyIIon
3aMmecrtutesieit B; cynbhamounn, HeoOs3aTENHHO 3aMEIEHHBIN TPYION 3aMecTuTeNel B; ypeuno,
HeoOs13aTeNbHO 3aMELeHHBII MPYIIOi 3aMeCTHTeNeH 3;

apOMAaTUYECKUH KapOOLMKIIMII, HEOOS3aTENbHO 3aMEIICHHBIH TPYNIIONH 3aMeCTUTeNeH v,
HEAPOMATHUYECKUI KapOOLMKIIMII, HEOOs3aTeNIbHO 3aMELICHHBbIH TPYNIONH 3aMecTHTeNed 7 ;
ApPOMATHUYECKUH TeTEePOLMKINI, HEOOS3aTeNIbHO 3aMELICHHBIH TIPyNIoi 3aMecTUTeNned v;
HEAPOMATHUYECKUI TeTEPOLMKIINI, HEeOOs3aTeNIbHO 3aMEIleHHbIH TPyNIoN 3aMecTUTene v ;
apOMaTHYECKUN KapOOLMKIIMIIOKCH, HEOOS3aTeIbHO 3aMELISHHBIA TPYNIOW 3aMEeCTHTENeH Y,
HEapOMAaTHUYECKUI KapOOIMKINIIOKCH, HEOOS3aTENbHO 3aMEIeHHbIA TPYNION 3aMecTuTenei y’;
apOMAaTHYECKUN Te€TePOLUKINIOKCH, HeoOs3aTeIbHO 3aMEIIeHHBIH TPYIION 3aMeCTUTENeH v,

HEapOMAaTHUYECKUI TeTepOLUKIMNIOKCH, HE00s3aTeNbHO 3aMeleHHbIH TPYIINON 3aMeCTHTeNeH v’
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apOMaTUYECKUH  KapOOLMKIMIKAPOOHUJIOKCH,  HEOOsS3aTeNbHO  3aMEIEHHBI  IPYIIOoi
3aMeCTHTENIeH ¥, HeapOMaTUUECKUH KapOOIMKIMIKApOOHMIIOKCH, HEO0S3aTeIbHO 3aMeleHHbIi
IPYNnoi 3aMecTutenell y’; apoOMaTHYEeCKHH TIeTepOLUKIMIKapOOHUIIOKCH, HE00sA3aTeNbHO
3aMEIIEeHHbIH TpPYyNIoi 3aMecTuTenell v, HeapoMaTHUECKUIl TIeTepOLMKINIKApPOOHHIIOKCH,
HeoOs3aTeNTbHO 3aMEILCHHbBIN rpymnmnon 3aMeCTUTeNEen Y apoOMaTHYECKUH
KapOOIMKIMIKApOOHMN,  HEeoOs3aTeNbHO — 3aMEIUEHHBI  TPyNmoil  3amecTuTened  v;
HEApOMaTHUeCKHH  KapOOUMKIMIKapOOHWI,  HEeoOs3aTeNbHO  3aMEIUEHHBI  IPYyNIoH
3aMEeCTHTEIeH 7', apOMATUYeCKUN TeTEepOLMKIUIKAPOOHMN, HEeoOs3aTebHO 3aMEeLIeHHbBIN
IPYIION 3aMECTUTENIeH Y, HEapOMATUYECKHH TeTePOLMKIMIKAPOOHMN, He00s3aTeIbHO
3aMEIICHHbIH TPYyNIoi 3amMecTuTeNied Y'; apOMaTHYECKUH KapOOIMKIMIOKCUKAPOOHMUI,
HeoOs13aTeNIbHO 3aMELICHHBbIN rpynmnomn 3aMecTuTenen Y, HEapOMAaTUYECKUI
KapOOLIMKITMIIOKCUKAPOOHWI, HEeOOs3aTeNbHO 3aMELICHHbIH TPYMIIONH 3aMecTHTeNned 7’;
ApPOMATUYECKUH  TeTePOLMKIMIOKCUKAPOOHMI,  HeOoOs3aTeNbHO  3aMEIIEHHBI  Ipymmmoin
3aMEeCTHTEJIeH v, HEapOMaTHYECKUI TeTePOLHKIMIOKCUKAPOOHI, HeOOs3aTeIbHO 3aMEIIEHHBIN
IPYNIONH  3aMecTHTeNed Y'; apoOMAaTHYECKHH  KapOOLMKIMIANKUIOKCH, HE00s3aTelbHO
3aMEIIEHHBbI TPYNION 3aMeCTUTEeNed 7y, HeapoOMaTHUeCKHH KapOOIUKIIMIIATKUIOKCH,
HeoOs13aTeNIbHO 3aMELIEHHBIN rpynmnon 3aMeCTUTEeNen Y5 apOMAaTUYECKUI
TeTEePOLMKIIMIATIKIIIOKCH,  HEOOs3aTeNbHO  3aMEIEeHHBIH  TPYINIOH  3aMecTUTeNel v,
HEAPOMATHUYECKUH  TEeTEePOLMKIMIAIKWIOKCH,  HE0OA3aTeNbHO  3aMEINEeHHBIH  IPYIIOH
3aMecTuTee Yy, apOMaTHYeCKHil  KapOOLMKIMIATKUIOKCHKApOOHMI,  HeoOs3aTelbHO
3aMEIIEeHHbIA TPYNION 3aMeCTHTENIeH y; HeapOMaTHUeCKUH KapOOLMKIIMIAIKUIOKCUKAPOOHNUT,
HeoOs13aTeNIbHO 3aMEILeHHBIN rpymnmnomn 3aMeCTUTeNen Y apOMaTUYECKUH
reTepPOLMKIMIANIKUIOKCUKApOOHWI, HEOOs3aTeIbHO 3aMELICHHBbIH TPYIION 3aMecTUTeNed v,
HEApOMATUUECKHH TeTepOLMKIMIANKIIOKCHKAPOOHII, HEOOs3aTeIbHO 3aMEIeHHbIH TPyMIon
3aMeCTHTeeH Y’; apOMaTHUeCKUil KapOOUMKIUICYIb(aHmI, HeoOs3aTeNbHO 3aMeIleHHbIN
TPYIION 3aMeCTHTENe 7Yy, HeapoMaTHYeCKU KapOOUMKIMICyab(anui, Heobs3aTeabHO
3aMEIICHHbIH TPYNIoOW  3aMecTuTeNell ', apOMaTHYeCKHH  reTepOLUKIMICYIb(aHu,
HeoOs13aTeNTbHO 3aMEIIEeHHbIN rpynmnomn 3aMecTuTenen Y, HEapOMAaTUYECKUU
reTePOLMKIWICYIb(pAHII, HEOOsI3aTebHO  3aMEIICHHBIH  TIPyNIOH  3aMecTuTened  y’;
apOMaTHYECKUN KapOOLMKIUIICY Ib(UHII, HeOOS3aTeIbHO 3aMEIIEeHHBIN IPYIION 3aMeCTUTENeH
Y, HeapoMaTH4YeCKUH KapOOIMKIWICYIb(UHII, HE0OA3aTeNbHO 3aMEINEeHHBIH TpyNIon
3aMecTUTeIe ', apOMATHYeCKUN TeTepPOLUKIUICYIbQUHII, HEo0sS3aTeIbHO 3aMeleHHBIN
IPYIIIONH 3aMeCTUTeNed Y, HEeapOMaTHYeCKUH TIeTepOLUKIIICYIbQUHII, HeoOsI3aTeIbHO
3aMEIIEeHHbIH TPYyNIOH  3aMecTuTeNell  y’; apOMaTHYECKUH  KapOOLMKIMICYIb(pOHWUIT,
HeoOs13aTeNIbHO 3aMELICHHBIN rpynmnon 3aMeCcTUTeNen Y, HEapOMAaTUYECKHUU
KapOOUMKIMWICYIb(POHMI,  HEeoOs3aTeNbHO  3aMEIIEHHBI  IPynmoil  3amecTurened  y’;
ApOMATUYECKUH  TeTePOLUKIIICYIb(QOHIWI,  HEOOA3aTeNbHO  3aMEINEeHHBIH  IPyNIoN
3aMEeCTHTENIeH Y M HEeapOMATHYECKUH TeTePOLMKIMICYIb(OHNUI, HEO0S3aTENbHO 3aMEeLIeHHBIN
IpyMNIoN 3aMecTUTenei y'.
[0026]
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I'pynna 3amectuTeneli o rajoreH, THAPOKCH, KapOOKCH, aKHIIIOKCH, TaJIOTEHAIIKUIIOKCH,
AJNIKEHUJIOKCH, CYJIb(paHII, IHAHO, HUTPO U I'YaHUIUHO.

[0027]

I'pynma 3amectureneii B: ankui, HeOOs3aTENBHO 3aMEIICHHBIN TPYIINON 3aMecTUTeNeH o,
ANIKEHWJ, HeOoOsA3aTeNbHO 3aMEIEHHBbI TPYMNIION  3aMecThTeNnedl «; aJKuiIKapOOHMI,
HeoOsI3aTeNIbHO 3aMELICHHbIM TPYINION 3aMeCTUTeNeH o) aJKeHUJIKapOOHWJ, HeoOs3aTebHO
3aMEIICHHbIH TPYNIONW 3aMeCTUTENell 0 alKWICyJbpaHWI, He00s3aTeNbHO 3aMeIIeHHbIH
IPYIION 3aMeCTUTENeH o, aJKEeHWICYJb(paHuiI, HeoOs3aTeIbHO 3aMEIIeHHBIH TPYIIOi
3aMEeCTHTEICH o AJKHICYJIb(QUHMUI, HEeoOs3aTebHO 3aMELIEHHBIN TPYINON 3aMecTUTeNned o,
ANIKEHWJICY I UHIII, HEOOSI3aTEIbHO 3aMEIIEHHBIN MPYIION 3aMeCTUTENEH O, AKUIICYJIb()OHII,
HeoOsI3aTeNIbHO 3aMEIICHHBIH TPYNIONH 3aMECTHTENeH o, aJIKEHWICYJIb(POHUI, HEeOOs3aTeIbHO
3aMELIeHHBIN FPYIION 3aMEeCTUTENEH O,

apOMAaTHYECKUH KapOOIMKIIMII, HEOOS3aTENIbHO 3aMELICHHBIH TPYIIONH 3aMeCTUTENeH v,
HEAPOMATHUYECKUI KapOOLMKIIMII, HEOOs3aTeNIbHO 3aMELICHHBbIH TPYNIOH 3aMecTHTeNed 7 ;
apOMATHYECKUN TeTePOLUKIIII, HeOoOs3aTeIbHO 3aMEIICHHBIH TPYMIONW 3aMeCcTUTeNel v
HEAPOMATHUYECKUI TeTePOLIMKIINI, HEOOs3aTeNIbHO 3aMEINeHHBIH TPyMIoN 3aMecTUTene 7y ;
apOMaTHYECKUN KapOOIMKIIMIAIKII, HEOOS3aTeIbHO 3aMEIICHHBIN TPYNIION 3aMECTUTEICH Y,
HEAPOMATHUYECKUI KapOOLMKIIMIIAIKIII, HEOOA3aTeIbHO YreTePOLMKINIAIKII, HE0Os3aTeIbHO
3aMeIIeHHbINA TPYIION 3aMECTUTENEH Y, HeAPOMATHYECKUI reTepOLMKIMIIAIKNI, He00S3aTeIbHO
3aMEIIEeHHbI  TPYNIOH  3aMecTUTeNned y';  apoMaTHUecKuil  KapOOLHMKIMIKapOOHWI,
HeOOs13aTeNIbHO 3aMEILEeHHbIN rpymnmnon 3aMeCTUTeNen Y, HEapOMAaTUYECKUU
KapOOLMKIMIKapOOHW,  HEOOsA3aTeNnbHO  3aMEIIEHHbI  Ipynmod  3aMecTurened  v’;
apOMAaTUYECKUI reTepOLMKIIMIKApOOHII, HeO0A3aTeIbHO 3aMEIEHHBII TPYNIION 3aMeCTUTeNeH
Y, HEapoOMaTH4eCKUH TIeTepOLMKJIMIKApOOHWI, Heo0A3aTeNbHO 3aMELIeHHBbIH TIPYNIo
3aMeCTHTENIeH Y’; apOMaTHUECKUil KapOOIMKJIMIOKCUKAPOOHUI, HeOOs3aTeIbHO 3aMeIeHHBIH
TPYINON 3aMeCTHTEJeH 7Y, HeapOMaTUYeCKUH KapOOLMKIMIOKCUKAPOOHMI, HeoOs3aTesbHO
3aMEIICHHbIH TPYNIONH 3aMeCcTUTeNell Y’; apOMAaTUYEeCKHi TeTepOLMKINIOKCUKAPOOHUI,
HeoOs13aTeNTbHO 3aMeIeHHbIN rpynnomn 3aMecTuTeNnen v, apOMaTUYECKU I
KapOoUnKIwICyab(paHui,  HeoOsS3aTeNbHO  3aMEINEHHBIH  TIPYNmoil  3aMecTHTeNed  v;
HEAPOMATHUECKUH  KapOOUUMKIMICyIb(aHwi,  HeoOs3aTeNbHO  3aMEINeHHBIH  IPymmon
3aMeCTHTENeH 7', apOMaTHUECKUH TIeTepOLUKIMICYIb(QaHnI, HEOOS3aTeNbHO 3aMEeIIeHHBINR
IPYIIONA 3aMEeCTUTENeH 7Y, HEeapOMATHYECKHH TreTepOoLMKIMICYIb(aHmI, Heo0s3aTeIbHO
3aMEIIECHHbIH TPYNIION  3aMecTUTeNedl 7y, apoMaTHYeCKHid  KapOOLMKIHICYIb(OUHNIL,
HeoOs13aTeNIbHO 3aMELICHHBIN rpynmnon 3aMeCcTUuTeNen Y, HEapOMAaTUYECKHUI
KapOOLMKIWICYIb(PUHII,  HEoOS3aTeNIbHO  3aMEINEeHHBIH  TIPYyNmod  3amecTurenedl 7y,
ApOMATUYECKUH  TeTepOLUKIMICYIbGUHNI,  HEOOs3aTeNbHO  3aMEINEeHHBIH  IPyNIon
3aMEeCTHTENIeH Y, HEeapOMAaTHYECKHI TeTepOLMKIMICYJIb(UHII, HEOOs3aTeNbHO 3aMEIeHHBINH
IPYIIoi  3amecTuTeneil ', apoMaTHYeCKHid KapOOLMKIMICYIb(QOHUT, HeoOsA3aTeNbHO
3aMEIIEeHHbI TPYNIOW 3aMecTUTeNed 7y, HeapoOMaTU4eCKUH KapOOLMKIMICYIb(OHMIT,

HeoOs13aTeNbHO 3aMEIIeHHBIN rpymnmnon 3aMeCTUTeNen Y apOMaTUYECKUH
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reTePOLMKIWICYIbGOHWI, HEOOs3aTeIbHO 3aMEIIEHHBIH TPYNIoOH 3aMecTUTeNned vy, W
HEAPOMATHUYECKUH  TeTePOLMKIMICYIb(GOHII,  HEOOs3aTeIbHO  3aMEIIEHHBI  TPYIION
3aMecTuTeNen y'.

[0028]

I'pynna 3amecturenelt y: rpymnma 3aMecTHTENed O, aJKWJ, TaJOreHAJKUIL,
TUAPOKCHAIIKIIL, ATIKEHWIT, AJIKUIIKapOOHMII, raJIOTeHATKUIKapOOHMIT U aJIKeHUIKapOOHMII.

[0029]

I'pynna 3amectureneii y': rpyIina 3aMeCTUTENEH Y U OKCO.

[0030]

[Tpumepbl 3amMecTUTENsT B KOJbIE "apoMaTH4eckoro kapOomukia" u "apoMaTU4ecKoro
rerepouukia”  "3aMemeHHOro kapoOouukia", "3aMeleHHOro TreTepouukiia”, '"3aMeleHHOTO
apOMaTUYeCKOro  kapOouukimna"',  '"3aMEIIeHHOrO  apOMaTHYeCKOro  reTepOLUKIImIa',
"3aMEIIEHHOTO0  apOMAaTHYECKOro  KapOOIMKIMIOKCH',  "3aMEIIEeHHOrO0  apOMaTHYeCKOTO
reTepOLUMKIWIOKCH", "3aMEIEHHOTO apOMaTHIECKOTO KapOOIMKIIKapOoHmIa", "3aMeIeHHOTOo
apoMaTH4eCKOro reTepOoLNKIHIKapOoHmIa”, "3aMelIeHHOrO apoOMaTH4YeCKOro
KapOoUMKIMIOKCuKapOoHma" u "3aMeIeHHOrO apOMaTHYECKOTO
reTePOLMKIIMIOKCUKApOOHMIIA" BKIIIOYAIOT TPYIIY 3aMecTuTenel B, ykazaHHyro HIke. ATOM B
MoOOM TONIOKEHUH(TIONIOKEHNAX) KOJbLIAa MOXET OBITh CBsI3aH C OJHOW WJIM HECKOJBKUMHU
IpyInamy, BEIOPaHHBIMHU M3 CIIEAYIOLIEl rpy bl 3amecTureneit B.

I'pynma 3amectuteneid B: ranoren, rumpokcu, kapbokcu, (opmmi, Qopmuiokcy,
cynbpanun, cynbpuHO, Ccynbdho, THOPOPMHUI, THOKAPOOKCH, JTUTHOKAPOOKCH, THOKapOamom,
LINaHO, HUTPO, HUTPO30, a3U, TUIPA3UHO, YPEU10, AMUIUHO U TYaHUAHMHO,

aJIKWII, HeOOS3aTEeIbHO 3aMEIIEHHBIH MPYIIION 3aMeCTHTeNeH 0, ATKeHUI, He0Os3aTeIbHO
3aMEIEeHHbIH TPYNION 3aMeCTUTENeH 0, aJNKHJIOKCH, HeoOs3aTeNIbHO 3aMEIeHHBbIH IPYNIOH
3aMECTHTEIeH 0, AJKEHWJIOKCH, HEeOOS3aTeNIbHO 3aMELICHHbI TPYNIoN 3aMeCcTHTeNeH o,
ANKUJIKAapOOHMJIOKCH,  HeOOs3aTeNbHO  3aMELIEHHbI  TPYyNmoW  3aMecTHTeNed o

>

ANKEHUJIKAPOOHWIOKCH,  HeOoOs3aTeNbHO  3aMEIEHHbI  TPYMNmoil  3aMecTurened o
ANKUJIKapOOHUJ, HeoOsS3aTebHO 3aMEIIEHHBINH TPYNNON 3aMeCTUTENeN o aJKEeHUJIKapOOHWUI,
Heo0s3aTeIbHO 3aMEIeHHBIA TPYIION 3aMeCTHTENeH 0, aJKUIOKCHKApOOHUII, HeOOs3aTeNIbHO
3aMEILEHHbIA IPYINON 3aMeCTUTENeH o, aIKeHIJIOKCHKAapOOHII, HeOoOs3aTeIbHO 3aMeleHHbIH

Ipynmoil 3amectuteneidl o, anKWiCynbpaHWUI, HeoOs3aTeNbHO 3aMELIeHHBI TPYNION

;
3aMEeCTHUTENICH 0, aJKeHWICYIb(aHni, HeoOA3aTeNbHO 3aMEIIEHHBIN TPYIIION 3aMeCTUTENeH «;
ANKUIICYIb()UHII, HEOOS3aTeIbHO 3aMEIeHHBII IPYIIION 3aMeCTUTENe! 0, aTKeHUIICY Ib(MIHNT,
HEeOoOsI3aTeNIbHO 3aMEINEHHBbIH TPYMIION 3aMeCTUTENeH o alKUICYyJIb(OHMI, HeoOs3aTeIbHO
3aMEIEeHHbIH TPyNIoi 3aMecTHTeNIeH 0, AJKeHUJICYJIb(QOHII, HEeOOsI3aTeNbHO 3aMeIleHHbII
IpyNnou 3aMeCcTuTeNen o,

aMHMHO, HEOOs13aTeNbHO 3aMeleHHbIN IPyNIon 3amectureneil B; IMHHO, HeoOs3aTeTbHO

3aMeIIeHHbIA TPyNroN 3aMmectuTenel [, kapObamomi, HeoOs3aTeNIbHO 3aMELIeHHBIA TPyIIon

2

3amectutenei B; cynbdamons, HeoOs3aTeNbHO 3aMEIEHHBIN TPYIION 3aMecTuTeNelt B; ypeuno,

HeoOs13aTeNIbHO 3aMeLeHHbIH MPYyIIoi 3aMmecTurenei 3;
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apOMaTUYECKUI KapOOLMKIINII, HEOOS3aTENbHO 3aMEIIeHHbIH IPYNIIONH 3aMecTUTeNel v,
HEAPOMATHUYECKUH KapOOLMKIIMI, HEOOs3aTeNbHO 3aMELICHHBbIH TIPYNIONH 3aMecTHTeNed 7 ;
apOMATHUYECKUN TeTePOLUKIIIII, HeoOs3aTeIbHO 3aMEIICHHBIH TPYMNION 3aMecTUTeNel v;
HEAPOMATHUYECKUI TIeTePOLMKIINI, HEOOs3aTeNbHO 3aMEIleHHbI TPyNIoi 3amMecTuTene 7y ;
apoOMaTUYeCKUil KapOOLMKIIMIIOKCH, HEOOS3aTeNbHO 3aMEIeHHbIH TIPYNION 3aMecTUTeNei v,
HeapoOMaTUUeCKHH KapOOLMKIMIOKCH, HEOOS3aTeNbHO 3aMELIeHHbIN IPYNION 3aMeCTUTeNeH v’;
ApOMAaTUYECKUI I'eTepOLIMKINIOKCH, HEOOS3aTeIbHO 3aMELICHHBIH IPYNIOH 3aMecTUTeNed v,
HEAPOMATHUYECKUI TeTePOLIMKINIOKCH, He00s3aTeIbHO 3aMeIeHHbIH TPYIINON 3aMeCTHTEeNeH ¥’
apOMaTUYECKUH  KapOOLMKIMIKAPOOHUJIIOKCH,  HEOOs3aTeNIbHO  3aMEINEHHBIH  [PYIMIoi
3aMECTHUTEJIeH Y, HeapOMAaTUUECKUN KapOOIMKIMIKAPOOHIIIOKCH, HEO0S3aTeIbHO 3aMEIeHH bIi
IPYIION 3aMecTuTeNell Y’; apoOMAaTHYECKHH TIeTepOLUKIMIKAPOOHUIOKCH, HE00sS3aTelbHO
3aMEIICHHbIA TPYNIONH 3aMecTuTeNell Y, HeapoMaTHUECKUH TIeTepOlHKINIKAPOOHHIIIOKCH,
HeoOs13aTeNIbHO 3aMELIEHHBIN rpynmnon 3aMeCcTUTeNnen Y5 apOMaTUYECKUI
KapOOLMKIMIKapOOHMS,  HEOOS3aTENIbHO  3aMELICHHBbIH  TPYIIOH  3aMecTHTeNed v,
HEAPOMATHUECKUH  KapOOUMKIWIKApOOHWJ,  HeoOs3aTeNbHO  3aMEIIeHHBIH  TPYMION
3aMeCTHTENeH 7', apOMaTUYEeCKUH TeTEePOLMKIUIKAPOOHWI, HEeOoOs3aTeNbHO 3aMELIeHHBIN
IPYIIONA 3aMeCTUTEeNed 7y, HEapOMATHYECKMH TeTepOLMKIMIKApOOHI, He0Os3aTeNbHO
3aMEIIEeHHbI TPYyNIoN 3amMecTuTesNied Y'; apOMaTHYeCKUil KapOOLMKIMIOKCUKAPOOHWI,
HeoOs13aTeNIbHO 3aMELICHHBIN rpynmnon 3aMeCTUTeNen Y, HEapOMAaTUYECKHUU
KapOOLIMKIIMIIOKCUKAPOOHWI, HEOOs3aTeNbHO 3aMELIeHHbIM TPYMIIoN 3aMecTuTened 7y’;
apOMaTUYECKUH  TeTepOLMKIMIOKCUKAPOOHMJ,  HEeOoOs3aTeNbHO  3aMELEHHbI  IPymmoi
3aMeCTHUTENIeH y; HeapOMaTHUECKUI IeTepOLMKINIOKCUKapOOHW, He00A3aTeIbHO 3aMEeIeHHbIN
IPYIION 3aMecTuTeNel y’; apoMaTUYeCKUi KapOOLMKIMIAIKII, HEO0OsA3aTENbHO 3aMeIleHHbIN
IPYIINON 3aMECTUTENEH Y, HeapOMaTHUECKUH KapOOLMKITUIAIKII, HeO0s3aTeIbHO 3aMeIEeHHbIi
IPYIIION 3aMECTHTENeH Y, apOMaTHYECKUI TeTepOLMKINIAJIKII, HeOOs3aTeIbHO 3aMeleHHbIH
IPYMIION 3aMECTUTENEH v, HEAPOMATHYECKUI TeTePOLUKITHIIAIKII, HeOOsI3aTeIbHO 3aMeI€HHbIH
IPYIIOM  3aMecTHTeNed Y'; apOMAaTHYECKHH  KapOOLMKIMIAIKUIOKCH, He00s3aTelbHO
3aMEIICHHbIH TPYMNION 3aMecTUTeNel Yy, HeapoOMaTHYECKHH  KapOOLMKIMIIAIKHIOKCH,
HeoOs13aTeNbHO 3aMELIEHHBIN rpynmnomn 3aMecTuTeNnen Y apOMaTUYECKUI
TeTEePOLMKIIMIATKIIIOKCH,  HEOOs3aTeNbHO  3aMEIEHHBbIH  TPYNIOH  3aMecTUTeNed v,
HEAPOMATHUYECKUI  TEeTePOLMKIIMIAIKUIOKCH,  HEOOsA3aTeIbHO  3aMEINEHHBIH  IPYIIOH
3aMecTuTee Yy,  apOMaTUYeCKHi  KapOOIUKIMIAIKUIOKCHKApPOOHMI,  HEeoOs3aTelbHO
3aMEIICHHbIA TPYNIION 3aMECTHTENIEeH Y, HeapOMaTHUECKUH KapOOLMKITMIAIKUIOKCUKAPOOHNUT,
HeoOs13aTeNIbHO 3aMELICHHBIN rpynmnon 3aMecTuTeNnen Y5 apOMaTUYECKUI
reTePOLMKIIMIATIKIIOKCUKAPOOHIII, HEeOOsA3aTeIbHO 3aMEIIeHHBIH TPYNIONH 3aMeCTHTENeH 7v;
HEAPOMATHUYECKUI T'eTEePOLMKINIAIKIIOKCUKAPOOHNN, HeOOs3aTeIbHO 3aMEIIEeHHBIH TPYIIOoN
3aMeCTHTENeH v, apOMaTHUECKUI KapOOIMKIIMITATIKUIOKCHAIIKIAT, HEOOA3aTeIbHO 3aMeIeHHbIN
IPYIIIONA 3aMeCTHTENeH Y, HeapOMAaTUYeCKHH KapOOLMKIMIANKUIOKCHAIKHI, HeoOs3aTeIbHO
3aMEIICHHBIM TPYNIoN 3aMecTUTeNied Y', apOMaTUYECKUM TreTepOLMKIMIAIKUIOKCHANIKIIL,

HeoOs13aTeNbHO 3aMEILEeHHbIN rpymnmnon 3aMeCcTUTeNen Y, HEapOMAaTUYECKUU
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reTePOLMKIIMIATKIIOKCHANIKAT, HEOOS3aTeNbHO 3aMELIeHHbI TPyNmol 3aMecThTened 7y’
apOMaTUYECKUI KapOOIMKINICYIb(paHIII, HEOOs3aTeIbHO 3aMEIIeHHbIN IPYIINON 3aMeCTUTeNeH
Y, HeapoMaTHUYeCKui KapOOLUKIMICYIb(paHNI, HEoOsI3aTeNbHO 3aMEINeHHBbIH TpyNnon
3aMeCTHTeNeH 7', apOMaTHuYeCKUH TIeTepOLUKIMICYIb(paHuI, HeoOS3aTeNbHO 3aMeIleHHBIN
TPYNIOI 3aMecTHTeNell Y, HEeapoOMAaTHYeCKUil TIeTepOLUKIWICYIb(panmi, Heobs3aTeNnpHO
3aMEIIeHHbI TPYNIOH  3aMecTuTened y'; apOMaTHYeCKUH  KapOOLMKIMICYIb(UHIIL,
HeoOs3aTeNTbHO 3aMEeLeHHbIN rpynmnon 3aMecTUTeNen s HEapOMAaTUYECKUI
KapOOLMKIWICYIbGUHII,  HEoOsS3aTeNIbHO  3aMEINEHHBbIH  TPyNmod  3amecTuteneit vy’
APOMATUYECKUH  TeTepOLUKIMICYIbGUHMI,  HEOoOs3aTeNbHO  3aMEINEeHHBIH  TPYyMIoN
3aMECTHTEJICH Y; HEapOMATHYECKHI TeTepOLMKIMICYJIb(UHUI, HEOOs3aTeIbHO 3aMEIIeHHBIH
TPYNIION  3aMecTHTeNiell y’; apoMaTHYeCKHd KapOOUMKIWICYIbOOHUI, HeoOs3aTeNbHO
3aMEIICHHbIH TPYNIOW 3aMECTHTENeH 7y, HeapoOMaTH4eCKUH KapOOLMKIWICYIb(OHNUIT,
HeoOs13aTeNIbHO 3aMELIEHHBIN rpynmnon 3aMeCcTUTeNnen Y5 apOMaTHUYECKUI
TeTePOLMKIWICYIbGOHWI, HEOOS3aTeNIbHO 3aMELICHHBIH TPYINON 3aMeCcTHTeNed ¢ W
HEAPOMATHYECKUN  TeTePOLMKIMICYIb(OHII,  HEOOs3aTeNIbHO  3aMEIIEHHBbI  TPYIIOH
3aMECTUTENEH ',

[0031]

IIpumepbr  3amecTuTenss B KOJbIE  "HEAPOMATHYECKOrO  KapOouukma' |

"HeapoOMaTHYECKOTo reTeporukia” "3amemeHHoro kapoonnkia", "3aMeIeHHOro reTeponukia’,
"3aMEIIeHHOr0  HeapoMaTh4yeckoro kapOorukimia", "3aMemeHHOr0 HeapoMaTHYeCKOTO
reTepoluKiImia”’, "3aMEeIeHHOTO HeapOMaTHYEeCKOro KapOOIMKIWIOKCH", "3aMeLIeHHOro
HEapOMaTUYECKOTO reTepOLIUKIIUIIOKCH", "3aMeLeHHOrO HEapOMaTUYECKOTO
kapOouuknuikapOoHuaa", "3aMelIeHHOTO HEeapoOMaTHYeCKOro  reTepOLHUKIHIKapOoHMIa",
"3aMEIEHHOrO0  HEapOMATHUYECKOr0  KapOOLMKIWIOKCHKapOoHWna" W "3aMEIIeHHOTrO
HEapOMAaTUUYECKOTO TeTepPOLMKIMIOKCHKapOOHmIa" BKIIOYArOT rpymmy 3amectuteneit  C,
YKa3aHHYK HUXKe. ATOM B JIFOOOM MOJNIOKEHUH(MONOKEHHUSIX) KOJIbIIA MOXKET OBITh CBSI3aH C
OJTHOM HJTH HECKOJIbKMMU TPYIIIaMH, BBIOPAHHBIMHU M3 CIIENyroLIei rpymnmbl 3amectuteneii C.

I'pynna 3amectureneii C: rpymnmna 3amectureneii B u okco.

[0032]

IMpumepsbr 3amectuTens "3aMelIeHHOro amuHO", "3aMemeHHoro kapOamomna" W
"3aMEIEHHOr0 ypeua0" BKIIFOUAIOT TPYIIY 3aMecTuTened D, ykasaHHyr Hibke. YKa3aHHBIN
(parMeHT HeoOs13aTeNIbHO 3aMeleH | WK 2 rpynnaMy, BBIOPAaHHBIMU U3 TPYIIIbI 3aMECTUTENEH
D.

I'pynna 3amectureneit D: amkui, He0oOS3aTENbHO 3aMEIIEHHBIN TPYIION 3aMeCTUTENeH
o

2

ANKeHWJI, HeoOs3aTebHO 3aMEIUICHHBIH TPYIION 3aMEeCTHTeNel o aJKWIKapOOHMI,
HeoOs3aTeIbHO 3aMEIICHHBIH TPYIION 3aMeCTUTENeH o aJKeHUJIKapOOHWI, HeOOs3aTeNIbHO
3aMEILEeHHbIH TPYNIoW 3aMeCTHTEeNel o aJKwicyJb(aHui, HeoOs3aTeNbHO 3aMelleHHbIH
IPYNIOI 3aMecTUTeNel 0, aJKEHWICYJb(aHWI, HeoOs3aTeIbHO 3aMEINEHHbIH TPYIIoN
3aMeCTHUTENeH O, ANKWICYIbQUHUI, HEeoOs3aTeNbHO 3aMELIeHHbII IPYINON 3aMecTuTeNnei «;

ANIKEHWICYIb(UHNI, HEOOA3aTeNbHO 3aMEIEHHBIN IPYIIION 3aMeCcTUTeNeN O, AIKIICYIb(OHMUI,
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HEeOoOsI3aTeNIbHO 3aMEIIEHHbIM TPYNIONH 3aMeCTHTENeH o, aJKeHWICYJIb(POHUI, HEeoOs3aTeNbHO
3aMELICHHBIN FPYIION 3aMECTUTEINEH O

apoOMaTUYeCKUi KapOOLMKIINII, HEOOS3aTENbHO 3aMELIeHHbIH IPYNIION 3aMecTuTeNnel v,
HEapOMaTHUYECKU KapOOLIMKIIMI, HEOOs3aTeNIbHO 3aMELICHHBbIM TIPyNIoN 3aMecTuTened 7y ;
ApOMAaTUYECKUIl TeTePOLMKIIII, HeoOsS3aTeIbHO 3aMEINeHHbIH TIPYNIoi 3amecTurteneil v,
HEApOMATHUECKHH TeTePOLMKIIMII, HeoOs3aTeNbHO 3aMEeIIEeHHbIN TIPYyNIoi 3aMecTuTened v,
apOMAaTUYECKUI KapOOILMKIMIANKII, HeOOsS3aTeNIbHO 3aMELIeHHBIN TPYNION 3aMecTuTenel v,
HEAPOMATHUYECKUI KapOOLMKITUIAIKII, HeoOs3aTeIbHO 3aMELICHHbIH TPYIION 3aMecTUTeNeH
Y’; apOMaTHYECKHUI reTePOILUKIIIIATIKII, HeOOsI3aTeIbHO 3aMEIIeHHbIN TPYIION 3aMeCTUTeNeH
Y, HEapOMaTHYECKUI reTepOLMKIIMIIAIKILII, HeO0S3aTENbHO 3aMEIICHHBIH TPYIION 3aMeCTUTENEH
Y, apoMaTH4YecKuil  KapOOUMKIWIKApOOHWJ, HeOOs3aTeIbHO  3aMEINEHHBbIH  TPYMIon
3aMeCcTUTEJIe Y, HeapOMaTHYEeCKHIl KapOOLMKIMIKApOOHM, HeOOs3aTeNIbHO 3aMelIeHHBIN
IPYIIONH  3aMeCcTHTeNed y’;, apOMAaTHYECKHH TeTepOLUKIIIKAPOOHMN, HEeO0Os3aTeIbHO
3aMEIIECHHbIH TPyNIOH  3aMeCTHTENeH 7y, HEapOMATHUECKHUH  TeTepOLUKIMIKapOOHN,
HeoOs13aTeNIbHO 3aMELICHHBIN rpynmnon 3aMeCTUTeNen Y apOMaTHYECKUI
KapOOLIMKITMIIOKCUKApOOHWII, HE00s3aTeNbHO 3aMEINEeHHBIH TPyNIod  3aMecTUTeNned v,
HEAPOMATHUECKUH  KapOOLMKIIMIOKCHKApOOHI, HEOOs3aTeIbHO  3aMELIeHHBIN  IPymIon
3aMeCTHTENIeH ', apOMATHYECKUI IeTepOLMKIMIOKCUKapOOHII, HE00A3aTENbHO 3aMEeIeHHBIN
IPYIINONA 3aMeCTUTENeH Y, HeapOMAaTHYECKHH TIeTepOLUKIMIOKCHKApPOOHWI, He0Os3aTeNbHO
3aMEIIEeHHbI TIPyNIoi  3aMecTuTeNneld ', apoMaTWYeCKuid  KapOOLUMKIMICYIb(aHu,
HeOOs13aTeNIbHO 3aMEILEeHHbIN rpymnmnon 3aMeCTUTeNen Y, HEapOMAaTUYECKUU
kapOouuknwicyiabpanun,  HeoOA3aTeNbHO  3aMEIIEHHBIH  TPYNION  3aMecTHTened  y’;
ApOMaTUYECKUN  TeTePOLUKIIICYIb(paHUI,  HEoOs3aTeNbHO  3aMELIEHHbI  IpyMIoi
3aMecTUTeNeld Y, HeapOMaTHYECKUH TeTepOLUKIMIICYIb(paHWI, HEOOs3aTeNbHO 3aMEeIleHHbIH
Ipynmnoil  3amecrureneil y’, apoMaTHUeCKMi  KapOOLMKIMICYJIb(GUHWI, HEoOsI3aTeIbHO
3aMEIICHHbIH TPYNIOW 3aMecTUTeNell 7y, HeapoOMaTHYECKUH  KapOOLUUKIHICYIbOHUHUI,
HeoOs13aTeNbHO 3aMeIeHHbIN rpynmnomn 3aMecTuTenen Y apOMaTUYECKUI
reTePOLMKIWICYIbUHII,  HEOOsA3aTeNbHO  3aMEIICHHBbIH  TPYNIOH  3aMECTHTENeH  v;
HEAPOMATHYECKUN  TeTePOLMKIMICYIb(PUHUI,  HeOOs3aTeIbHO  3aMEINEeHHBbIH  TPYIION
3aMeCTHTENeH 7Y’;, apOMaTHYECKHH KapOOIMKIWICYIb(GOHUI, HEeoOs3aTeIbHO 3aMEIIeHHBIH
IPYIIOH 3aMeCTHTENeH 7Y, HeapoOMaTU4YeCKUl KapOOLMKIMWICYIbGOHUI, HEO0Os3aTeNbHO
3aMEIICHHbIH TPYNIOH 3aMeCTUTENed Y’; AapoOMaTUYeCKUH  TeTePOLUKIIICYIb(POHNUI,
HeOoOsI3aTeNIbHO ~ 3aMELICHHBIM  TPYyNmod  3aMecTUTeNed Y, M HeapOMaTHYECKHUil
reTePOLMKIWICYIb(GOHMI, HEOOsI3aTeIbHO 3aMEIeHHbIN IPYIITON 3aMecTUTeNeH ',

[0033]

IIpennoururenbHble BapuUaHTbl OCYLIECTBIEHHS Ka)JIOro CHMBOJIA B COEIUHEHUH,
npeactasienHom @Dopmynoit  (I) wmm  (I'), ommcambl Huke. Ilpumepsl coemuHeHUs,
npencrasienHoro @Popmynoit (I) wmm (I'), BKIIOYAIOT BapHAHTBI OCYINECTBJICHHS BCEX
KOMOMHAIMN KOHKPETHBIX IIPUMEPOB, IIPUBEIEHHBIX HIDKE.

[0034]
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HpI/IMepbl KOJIbLIa A BKIIOUAIOT 3aMCIICHHBIC WJIM HE3AMEIICHHBIC HCAPOMATHUYCCKUEC
FETCPOLIUKIIBL

Konbio A npexacraisier cO00M NMPEANOYTUTEIBHO S-7-4JIeHHOE KOJIbLIO, COAEpIKaIIee OT
1 no 3, mpeamoururensHo 1 wim 2 aroma O, S w/unmm N, Ooyiee MPenrnOYTUTETHHO KOJIBIIO,
BbIOpaHHOE U3 HEApOMATHUYECKUX T€TEPOLMKJIOB, OMMCAHHBIX Bbie. ONMH MPenrnouTUTEIbHbIN
BapUAHT OCYLIECTBJICHMs KOJbIa A MPencTaBysieT coOol cieayromee kombio (a), (b) wm (c),
Oosee MpeAnoUTUTENHHO KOJbIO (a) miu (b):

[Xummueckast popmyna 13]

s TR T re R
7 R* (é 7, és Tyl
¢\N (7 = ‘SS\N ',//1 \N //Z1 \N Z\ )
A I3 ,"'Z |4\ ," |2 |5\ I:'Z
z \‘Z2 Z\*'?’,Z Z\ \4-—’23
A
(a (b) (©)
[0035]

7', 7%, 73, Z* u Z° xaxnplii He3aBucuMo npeacTasisier coboit CR¥R®, CR>, O, N, NR*
U S, TJie KOJMYEeCTBO IeTepoaTOMOB, COCTABISIONIUX KOJbIEBYIO CTPYKTYpy Kombla A, B Z!,
7% 73,72 uZ’ pasuo O unu 1.

O7uH TpeATOYTHTENLHBINA BAPHAHT OCyIecTrienus Z!' npencrapser coboit CR¥R®, O,
S umu NR*, Gonee npeanoururensao CR*R®.

OJuH TpeATIOUTHTENLHBINA BAPHAHT OCyIIecTBIeHus Z2 npefcTasiser coboit CR¥R™®, O,
S wm NR*, Gonee npeamouturensio CR¥R*® O umu NR*
CR>R’® yyu O.

OnuMH NpennoYTHTENbHbIH BAPUAHT OCYIIeCTBIeHNs Z° npencTasiser coboit CR* R, O,

O0COOEHHO TPEIIOUTUTENIBHO

2

S umu NR*, 6onee npennouturensao CR3¥R*® umm O, ocobenno npeanoururensro CR*R.

OMH TpeANOUTHTENLHBINA BAPHAHT ocymmecTsienus Z* npencrasser coboit CRR®, O,
S unu NR*, 6onee npeanourutensHo CR*R®.

OMH TIpeATIOYTHTENLHBINA BAPHAHT OCYIIeCTBIeHns Z° mpeficTasiser coboit CR¥R®, O,
S unu NR*, 6onee npeanoururensao CR* R

Anwsrepratusno, Z' uZ3,2'uz* 2' w7z’ 7°w7* 7*uZ7°,7* uZ°, R*uZ? R* u 2>, R*
u Z* unu R* u Z° MoryT ObITh B3SThI BMECTE ¢ 0Opa30BaHUEM 3aMELIEHHON UM He3aMelleHHOM
C1-C4 nonepeunoii cesisu. Ilpeanoururensho, Z' uZ?, Z'u 74, 2' uz°, 2> u 2*, 7* u Z° umu 2°
u Z°> MOryT ObITh B35THI BMeCTe ¢ 0Opa3soBaHHMEM 3aMelleHHOH unu HezamermenHoin (C1-C4)
MOTIEPEYHON CBS3H.

[0036]

Konbio A MOXeT JOTMOJHUTENLHO COePkaTh KONbIO B, kak Moka3aHO Huke. B 3Tom
cnyuaae, Z', Z*, Z3, Z* u Z’°, cocrapasmomue KOJbLIO B, Kaxablii HE3aBUCUMO MpPEICTABIAET
coboit CR**, C mmm N.

[Xummueckast popmyna 14]
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Eme onuH npennoyYTHTENbHBIN BApUAHT OCYILIECTBICHHS KOJbIAa A TpeacTaBisieT coOoit
cnenyromee koibro (al), (bl), (cl) mmu (el), ocobeHHo mpeanmodYTHTENHHO KOJBIO (al) wm
(b1).

Konpio B npeacrasnsier coboii npeAnoYTUTENbHO 3aMEICHHbBIN UTH He3aMeLeHHbIN 3-
7-uneHHbI KapOOIMKJ (IIe TMPUMEPbl 3aMECTHTENs BKIOYAIOT AJIKWJI, TajioreH, TMAPOKCH U
rajJJOreHaJKII), UM 3aMEIIEeHHbIN WIN He3aMelleHHbIH 4-7-4JIeHHbINH reTepoLMKI (TAe NpuMepbl
3aMECTUTENsI BKIIFOUAIOT AJIKHJI, TAJIOreH, THAPOKCH U TaJIor€HANKNI), 0ojee MpennoYTUTEIbHO
OCH30/IbHOE  KOJIBLO, S5-O-4JICHHBI  HE3aMEIUEHHbIH  KapOOIMKI WM  S-6-4eHHbIN
HE3aMEIIEeHHbIN IreTePOLUKIL

[0037]

IIpumeps! Apyroro MpeAnouYTUTENbHOIO BAPUAHTA OCYLIECTBICHUS KONbLA A BKIIOYAIOT
CIENYIOLIEE KOJIBLO:

[Xummueckast popmyna 15]

PaVaval a%%

Favaval
J/ R4 )/ RA122
g A12b
és\N g\ Jj/ RASa ’/// és\ 'llsR
A RA / asp  RAE RASb Al6a
R R
X3
RATb P A1jY RA#G%(
RAb R RA105 RAT02 RA15a RATSH
(a2) (b2) (c2)

Eme onuH npennoyYTHTENbHBIN BApUAHT OCYIIECTBICHUS KOJbIa A TpeACTaBisieT coO0it
Clenyruiee KOabLo:

[Xumnueckast popmyna 16]
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AN VS
R4 j\:R“ )/R“ RA8a R* rrsa
és\ “ és\ “ ASa (é\ 'I/// (SS\ "’//

Nz N~ =, R N RA8D N ’<RA8b

= A7a RA1 1a RA1 1a
A R RA5b RAQa 'e)
RATb AGa RA11b RAS  RAT1b
R R RA10b RATOa RA10b RA10a
(a2) (b3) (b4)

Bosnee mpeamoyTHTENbHBIM BapUAHT OCYINECTBIEHHS KOJbIa A MPEACTaBisieT COOOM
BbIlIEyKa3aHHOE KOJIbIO (a2) mu (b3).

[0038]

Ipumepsr X1 Brmouaror CRA7"RA O umm NRA%,

OuH TIPeNNOYTUTENbHbIH BapUaHT ocymecTsienus X1 npencrasmser coboit CRAP?RA®
wu O.

[0039]

Ipumepsr X2 BrmouaroT CRAPRABY O g NRAS

OnvH TpeArnoYTHTENBbHBI BapHAHT OCYLIECTBICHHUS X2 TPEACTaBIsieT CoOOH
CRAIZaRAIR ;o o)

Ipumepsr X3 Brmouaror CRAMRA® Oy NRAM.

OnvH TpeArnoYTHTENBbHBI BapHAHT OCYLIECTBICHHUS X3 TPEACTaBIsieT CoOOH
CRAM4aRAID ;o o)

Onnako, korna onuH u3 X2 win X3 npeacrapisier coboit NRAC NRAM* ynu O, npyroit

Al3ap Al3b Aldap Al4b
R™ R R&MR™M™.

u3 X2 unu X3 npencrasiser codoit C unu C

[0040]

IIpumeper R4 RAS RAG RAG RA7a i RATY prmouaroT, Kaskablii HE3aBUCHMO, BOTOPOL,
AJIKWJI, AJIKUJIOKCU WIJIH AJIKMJIOKCUAIIKHIL.

OnuH MpeanoYTHTENbHbIH BAPUAHT ocyliecTieHuss R4 mpencrasnser coboit Bogopon
WIN aJIKWI, IPEATIOUYTUTENBHO BOJOPOI.

OnMH NpeanoYTUTENbHBIH BAPUAHT ocymecTsieHns R npencrasnser coboii Bomopox
WIN AJIKWJI, IPEATIOUTUTENBHO BOJOPOI.

On1H MpenoYTUTENbHBINA BapHaHT ocylnecTsienus RA% npencrapnser coboii Bonopox,
AJKWJI WIN aJKUJIOKCUATIKUJL, TIPEANIOUTUTENBHO BOJOPO.

R#¢* npencrasnser coboii BOIOPO.

OnuH MpeAnoYTUTENbHBIN BAPUAHT OCYLIECTBIICHHS

OnuH MpenoYTUTENbHBINA BapMaHT ocylnecTsienus R npencrasnser coboii Bonopox,
QJTKWJT WK aJIKHJIOKCHATTKIIL, TIPEAMOYTHTEIbHO aKUIOKCHATIKIIL.

OnuH MpenoYTHTENbHBI BapuaHT ocymectsiaenns RA7" npencrasnser coboii BOTOPOI.

R g R4 pymm R u RY* MoryT OBITb B3SITHI BMECTE CO CMEXKHBIMH aTOMaMH C
o0pa3oBaHHEM apOMATHUYECKOro KapOoLuMKIa, HEOOS3aTeNIbHO 3aMEIIEHHOTO TraJIoreHoM, 3-0-
YJICHHOTO HEapOMAaTHUECKOro KapOoIHKia, HeoOsA3aTeIbHO 3aMELIEHHOTO raJIoreHOM, HITH 4-6-
YJICHHOTO HEAapOMATHUECKOrO TIeTepOIMKIIA, HEeOoOs3aTeNIbHO 3aMEIIEHHOrO TraJloreHOM (Tpu

YCJIOBHH, YTO MpU 0OPa3OBaHMU apoMaTHueckoro kapoommkna, RA® u RAS® ypy R4 i RAT
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B3Thbl BMECTE C OOPa30BAHUEM CBSI3H).

R4%® i1 RA%® MoryT GBITh B3ATHI BMECTE C 0OPA30BAHUEM CBSA3H.

R46* i R4S Moryr 6GbITh B3ATHI BMECTE CO CMEKHBIM aTOMOM C OOpa3oBaHUEM 3-6-
4JIEHHOTO HEAPOMATHYECKOTO KapOOLHKIIa M 4-6-4IeHHOTO HEAPOMATHYECKOTO T€TEPOLIMKIIA.

[0041]

IIpumeper RA%2 RASP RA% RA% - RALOa RAIOD - RAlla y RAI prmouaroT, Kaskmbli
HE3aBUCHMO, BOJIOPO]I, ANKUI, TANOTEHANKUII, ANKUIOKCH UM ANKUTOKCHAJIKHJL.

OnuH MpeanoYTHTENbHbIH BapuaHT ocymiecTienus R*% mpencrasnser coboit Bogopon
WJTH aJIKMJL, TIPEANOYTHTENLHO BOTOPOL.

R#% mpencrasnser coboii Bomopon

OnuH NpeanouTUTENbHbIN BApUAHT OCYIECTBICHUS
WIN AJIKWJL, IPEATIOUTUTENBHO BOJOPOI.

OnuH IpeanoYTUTENbHBIN BAPHAHT OCyliecTBIeHns R mpenctasnser coboii Bogopon,
aJKWJI WIN aJKUJIOKCUATIKIIL.

RA9b

OnuH NpennoYTUTENbHBIA BAPUAHT OCYIIECTBICHUS NPEeACTaBIISIET COO0I BOAOPON

WJIW AJIKWJI, TPEATNIOUTUTEIIBHO BOAOPOA.

RAlOa

OnuH npeanouTUTENbHBIN BAPUAHT OCYIIECTBIEHHS npesacTaBisieT coOoi BOIOPOS,

AJTIKWJT WA aAJJKUJIOKCH, MPEATTOYTUTEIIBHO BOOOPOA.

RA% mpencrasnser  coboii

OnvH TOPENNOYTHTENBHBI BapUAHT OCYIIECTBIEHHS
BOJIOPOJI.

On1H NpenoYTUTENbHBIN BapuaHT ocymecTsaenus RAM? npencrasnser coboii Bonopon
WU QJIKKIT, IPENOYTHTENBHO BOIOPOI.

RAY mpencrasnaser  coboii

OmvH  MPeANOYTUTENLHBIH  BapUAHT  OCYILIECTBJIEHHS
BOZIOPOI.

RA% y RAIO . RA% » RAM® MoryT GbITh B3sTHI BMecTe ¢ obpasopanuem C1-C3
MONEPEYHON CBSI3U.

RA102 1 RANS MoryT GbITH B3ATHI BMECTE CO CMEXHBIMM aTOMaMU ¢ 0OpasOBaHUEM 5-
4JIEHHOTO HEAPOMATHUECKOrO KapOOLHUKIA.

R4% i RA® MoryT OBITH B3ATHI BMECTE CO CMEKHBLIMH aTOMaMH C OOpa30BaHHEM 4-
4JIEHHOTO HEAPOMATHYECKOrO KapOOLUKIA UTH S-UJIEHHOTO HEAPOMATUYECKOTO FeTepPOLIUKIA.

R#% i RA* MoryT ObITh B3STHI BMECTE C 0OPa30BAHUEM CBS3H.

R*%° mpencraBnsier coGoif BOMOPOM, aJKWJ, AJKUJIOKCHUANKMI, aJKMIOKCHKapOOHWI,
aJKUIKapOaMOUN,  apoMaTUdecKHil  KapOOLMKIWI,  apOMAaTHYECKMii  IeTepOLMKIIW,
apOMaTHYeCKuii KapOOLMKIMIAIKII MM apOMATHYECKUH NeTepOLMKIUIATKII.

[0042]

RAI2a RAID RAI% RAIBD RAlia RAMD RAISs RAISH RAIG ; RAIG waueri i pesapycimo
TpeCTaBIseT COOOM BOMOPON, ANKMI, aJKUJIOKCH MU aIKMIOKCUATKIIL.

RAB® pmm RAM kaxplii He3aBHCHMO MPEACTABIsAET COOOI aNKMIM, aNKMIOKCHAJKHIL,
aJKMJIOKCUKApPOOHMN,  aJIKMJIKapOaMOMN, apOMaTHYeCKMil KapOOLMKIWJ, apoMaTHYECKHH
reTepOLMKIIIII, APOMATHIECKH KapOOLMKIMIAIKII T aPOMATUYECKUH NeTepOLMKIATATKIIL.

[0043]
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IIpumepsr R! BKMOYArOT, KaKABII HE3aBHCHUMO, TAJIOT€H, AJKWJI, TaJOTeHAJKMUIL,
AJIKWJIOKCH, LIMAHO WJIN TaJIOT€HANKUIIOKCH.

OnuMH TMpennoYTUTENbHbIA BapuaHT ocyinectiaenuss R! mpencrasnser coGoil rajoreH,
AJIKWJI WIN TaJIONeHAJIKHUIL

R! npennoututensHo npeacTapseT coboil rajoreH.

[0044]

Ipumepst R?* u R? BKmoUaroT, Kaskablii HE3aBUCHMO, BOIOPOJ, ANKHUJI M TalOTeHATKIIL,

OnMH TpenoYTHTENbHBIH BapuaHT ocymiecTsiaenus R* u R? mpencrasmser coboit
BOZIOPOA.

B pyrom mpennouTHTENHHOM BapuaHTe ocymiecTsiaeHuss R? u R? B3aTel BMecTe co
CMEKHBIM aTOMOM yTJiepoaa ¢ 00pa3oBaHHEeM KapOOLHKIIA.

R?* IpennouTUTENLHO IPEACTABISET COO0H BOTOPOL.

R®  npenmoutuTensHO TIPEACTABISET COOOH  BONOPOA MM METHJ, Ooree
NPEANOYTUTENBHO BOJOPO.

R% u R® npeamouTHTENBHO B3ATHI BMECTE€ CO CMEXKHBIM AaTOMOM YIJIEpOAa C
obpazoanrem C3-C4 HeapoOMaTUYECKOTO KapOOIHKIIa.

[0045]

R® mnpencrasnsier coGoil 3aMelleHHbI WM He3aMeLleHHbIH ankui (rae MpuMepbl
3aMECTUTENS] BKJIIOYAIOT TajioreH, aJKWJIOKCH, TajlOT€HAJKUJIOKCH, HEApOMAaTHYECKUM LIUKIINI
WIA HEAPOMATUYECKUI TeTePOLIMKIINII), 3aMEIIEeHHBI MM He3aMEeUICHHbIH HeapOMaTHYEeCKHIA
kapOouuknmn (rae MpuMepbl 3aMECTUTENs BKJIIOYAIOT TajioTeH), WIM 3aMELIeHHbIH HIH
HE3aMELICHHbI HeapOMAaTUYEeCKUH TIeTepOoLMKInI (rae NpUMepbl 3aMECTHTENs] BKIIIOYAIOT
rajioreH).

OnuH MpennoYTUTe bHbIN BapuaHT ocymiecTsnenus R npencrapnser coboit amkun umm
rajJOre€HaJKHIL

R? npennouTuTenbHO MpecTaBaseT cobol anKuIL.

[0046]

IIpumepsl R* BkmouaroT Bogopon u ajkui.

OnuH NpeAnoYTHTENbHBIA BAPUAHT ocylnecTBieHus R* mpencrasaser coboii Bomopon
WIN MeTUJI, 00JIee MPEANOUTUTENBEHO BOIOPOI.

[0047]

[Tpumepsl R u R BkmrOUaroT, KaXKIblil HE3aBHCHMO, BOJOPO/, TAJIOTEH, 3aMELIEHHbIN
WIN HE3aMELICHHbIN alkmi (TAe MpUMepbl 3aMECTUTENs BKJIIOYAIOT TaJIOTeH M aJKHJIOKCH) U
3aMEIIEeHHbIA WIN HE3aMEIIeHHBIH aJIKUIIOKCH (TA€ MPUMEPhl 3aMECTUTENSI BKIFOYAIOT IaJIOTeH).
R 1 R Ha oHOM M TOM k€ aTOMe yIJepoia MOTYT ObITh B3ATHI BMECTE C OOPa30BAHHUEM
3aMEIIEHHOTO WJIM HE3aMEIEHHOTO HeapOMaTHUeCKOro KapOonukia (rae mpuMepsl 3aMeCTUTENS
BKJIFOYAIOT TaJIOT€H) WJIM 3aMEINEHHOrO MJIM HE3aMELIEHHOTO HeapoOMaTHYeCKOrO IeTepOLHKIIA
(rme mpuMepbl 3aMECTHTENS BKJIFOYAIOT TaJIOTEH).

OnuH TPennoYTUTENbHbI BapuaHT ocymiecTsnenus R u R mpencrasnser coboii,

Ka)I(I[bIﬁ HE3aBUCHUMO, BOAOPOA, AJIKWUJT WJIN aJIKUJIOKCHAJIKNIL.
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[0048]

IIpumepsl R BKMIOYANOT, KaskAblii HE3aBUCMMO, BOJOPOM, 3aMELIEHHbIH WU
HE3aMELICHHbIH ankui (re NpUMepbl 3aMECTHTENs] BKIIOYAIOT AJKWJIOKCH, apOMAaTHUYECKHUI
KapOOLMKIWI ¥  apOMAaTHYECKUM TeTEePOLUKIINI), 3aMEIIEHHBbIH WIM He3aMeIleHHbIH
ANKUIKapOOHWII, 3aMEINEeHHBIN WM He3aMEINEHHbIH AJKWIOKCUKAPOOHMI, 3aMELIeHHBIH WIIH
He3aMeIeHHbIH kapOamMoun (e mpuMephl 3aMEeCTUTENs BKIIFOYAIOT aJIKWIT), 3aMEIIEeHHbIH WIIH
He3aMEIeHHbIH  apOMaTHUeCKHi  KapOOLMKIMJI, 3aMEIeHHbIH WM  He3aMeIleHHbIH
HEApOMATHYECKUN  KapOOLMKIIMJ, 3aMEIIeHHbIH WM  HEe3aMEIIeHHbI  apOMaTHYECKHI
reTepOLIMKIINI, WM 3aMeIeHHbIN WM He3aMelLleHHbI HeapOMaTHYeCKUN reTepOLIUKIINIL.

OnMH MpenoYTUTENbHBINA BAPUAHT OCYIIECTBIeHHs R mpenctaBnser coboil, Kaskabiii
HE3aBHUCHMO, BOAOPOA WJIM 3aMELICHHBIH WM HEe3aMEIeHHbIH ankuia (rae IpuMepsl
3aMECTHUTEJNIS BKIIFOYAKOT aJIKHUJIOKCH).

[0049]

IIpumepsl n BKIFOYAIOT LEI0€ YUCO OT 1 10 3.

OnuH NpeAnoYTUTENBbHBIN BAPUAHT OCYIIECTBICHHS N MPEACTABISIET COOON LEJI0e YUCIIO
oT 2 o 3.

Eme onuH nmpennoYTHTENbHBIH BapHAHT OCYIIECTBICHUS N MpPEACTaBIsieT coOoi 1enoe
yucno ot 1 no 2.

[0050]

ITpumeps! kombua C BKIOYAIOT OEH30JIbHOE KOJBLO, MUPUAWHOBOE KOJBIO WIH 5S-
YJICHHBIH aPOMATUYECKUI IeTePOLUKIL.

OnuH mpeanoYTUTENbHBIM BapUAaHT oOcCyliecTBiIeHUs koibla C mnpenctaBnser coOoi
O€H30JIbHOE KOJIBLIO WJIM MUPUAMHOBOE KOJIBLO, TIPEANOUTUTENBHO O€H30JIbHOE KOJIBLIO.

[0051]

Coenunenue, npencrasiennoe @opmynoit (I'), mpeanoyrurenbHO mpeacTaBisier coOOk
COeMHEHHeE, MpenCcTaBIeHHoe creayomeii popmynoit (I-2):

[Xumuyeckast (bopMyJIa 17]

e e

Rz’ g2 0
R R?b

[0052]

[IpenqnoyrurenbHble BapUAHTHI OCYIIECTBICHHS KaKAOTO CHMBOJA B COEAMHEHUH,
npencrasieHHoM Dopmynoit (I-2), onucansl Huwke. [IpuMeprl coenMHEHUs], MPEICTABIEHHOTO
@opmynoii (I-2), BKIIOYAIOT BapUAHTBl OCYIIECTBJICHHS BCEX KOMOWHAIMI KOHKPETHBIX
NPUMEPOB, MPUBEIEHHBIX HIDKE.

R!

BapHaHTaX OCYIIECTBJICHUs COeIUHEHUs, mpeacTasieHHoro @opmynoii (I').

, R R?® R} R* u n uMeroT 3Ha4YeHHE, ONPEJENEHHOE B MPEATIOYTUTETHHBIX
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[0053]

OnuH TIPeATNOYTHTENbHBIA BAPUAHT OCYLIECTBIeHMs X mpescTapiser coboit CR7R®,
NR'° ymu O, 6onee npeanourutensao CR*R* umu NR, ocobenno npeanoururensno CR7*R™.

[0054]

OJnuH MpeINoUTHTENbHBIN BapuaHT ocyimectsienus R R R R™ R% R® R y R
NpencTaBisieT cOoOOM, Ka)Ipli HE3aBUCHMO, BOIOPOJ WJIHM 3aMEIIEHHBbIH WJIN He3aMeIeHHbIH
AJIKUJL.

R% R® R7 R™ R3 R R% y R™ npemmoututensHO MpeiCTABISAIOT COOOH, KaXmbli
HE3aBUCHMO, BOJOPOJ WJIM 3aMEINEHHBIN UM HE3aMELICHHBIN aikui (re mpuMep 3aMeCTHTEIIs
BKJTFOYAIOT TaJIOTeH), 0COOEHHO MPENIOUYTHTENLHO BOAOPO UITH METHIL.

[0055]

OmuH  TpennmoYTUTENbHBIH BapuaHT ocymectsienus R!Y  npencrasiaser  coboit
3aMELICHHBIN WA HE3aMEIEHHbIN aIKnIl.

[0056]

OnvH mNpennoYTUTENbHBIH BApUAHT OCYLIECTBICHUS COENUHEHHs, IMPEICTABIEHHOTO
Dopwmynoii (I), onmcan Hioke.

Konbuo A npencrasisier coO0H clienyromee KOJbLO:

[ Xummueckast popmyna 18]
FAvAVY
R4

T

‘Y, RA5a

7
A RAMRA%
RA”;?AGb RAGa

(a2)

rae

RA% RASH RAGa RAG RATA y RATY kaycplit HE3aBHCUMO TIPECTABISIET COOOH BOIOPOT,
QITKHJT, AITKUJIOKCH HUTH JTKHJIOKCHAITKIT,

R™ g R4 ymm RA%* y RA”* mMoryT ObITh B3SITHI BMECTE CO CMEKHBIMH aTOMaMH C
o0pa3oBaHHEM apOMATHYECKOro KapOOLMKIa, HeOOs3aTeNIbHO 3aMEIIEHHOTO raJioreHoM, 3-6-
YJICHHOTO HEapOMAaTHUYECKOro KapOoIMKia, He00sS3aTeIbHO 3aMELIEHHOTO raJIoreHOM, HITH 4-6-
YJICHHOTO HEapOMAaTHUYECKOr0 TreTepOLMKIIa, HeoOs3aTeNIbHO 3aMELIEHHOrO rajioreHoM (mpu
YCJIOBHH, 4TO TIPH OOPa3OBAHMH apoMaTHueckoro kapoommkma R4 p R4Sy RASY y RAT
B3SIThl BMECTE C OOpa30BaHUEM CBSI3H);

koubio C mpencrasisier co0oit OEH30IBbHOE KOJBLIO,

kaxpiii R! HesaBucuMO mpescTasiser coboil rajnores;

R 1 R? xasx/plit HE3aBUCHMO TIPEACTABIISIET COOOMH BOIOPOT;

R? npencrasnsier coboit ankui;

R* npencrapnser coboii BOTOPOA HIU aNKUIT, U

n npeacTaBisieT coOoi 1enoe yucio ot 1 o 3.

[0057]
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OcoOEeHHOCTBIO COEAMHEHUS 110 HACTOSIIIEMY M300PETEHHUIO SIBJISIETCS TO, UTO KOJIBLIO A B
@opmyne (I), (I') wm (I-2) npukperuieHO K OmnpeAesieHHON KOH(POPMALWU ISl JOCTHKEHHUS
NPEBOCXOAHOTO MpOoQMis PE3UCTEHTHOCTH, KUHETUKU i1 vivo u OesomacHocTH. J[lpyroii
OCOOEHHOCTBIO COEIUHEHUs IO HACTOSAIIEMY H300PETEHUIO SIBISETCS TO, YTO ONTHYECKH
aKTUBHOE TPULIUKIINIECKOE WIn Gonee MOJULMKINYECKOe IPOU3BOJIHOE
kapbamonnmupunorpuasuHa nonydeno B Dopmyrne (I), (I) wm (I-2) mns mocTwkeHHs
IPEBOCXOHOTO MPOG IS PE3UCTEHTHOCTH, KHHETUKH 771 Vivo N G€30IacHOCTH.

[0058]

CoenuHeHHe MO HACTOSIEMY H300PETEHHIO HE OTPAHUYEHO KOHKPETHBIM M30MEPOM U
BKJIFOYAET BCE BO3MOXKHBIE M30MEPhI (HapuMep, KeTO-€HOJbHbIE H30MEPbI, UMHH-E€HAMHHOBBIE
U30MEpBI, TUACTEPEOMEPBI, ONTUYECKNE M30MEPbl M IMOBOPOTHBIE M30MEPHI), PALleMaThl UM HX
CMECH, €CJIH He YKa3aHO UHOE.

[0059]

[Tpumepsl  papMaleBTHYECKH TNPUEMIIEMOH COJM COEIUHEHHs TI0 HACTOSILIEMY
M300pPETEHNI0 BKJIIOYAIOT COJHM COCOMHEHHUS 10 HACTOSIIEMY M300pPETeHHIO C IIeOYHBIMHU
MeTajulaMH (HampuMmep, JIMTHEM, HATPHEeM WM KajlleM), LIeIOYHO-3€MEeNbHBIMH MeTaJUlaMu
(HampuMep, KaJdbLHeM MK OapueM, MarHueM), MEPEeXOAHBIMU METaJUIaMHU (HAIIPUMeEp, LITHKOM H
JKEJIE30M), AMMHUAKOM, OPTraHUYECKHMMH OCHOBAHMSMH (HAIpUMep, TAKUMH KaK TPUMETHIIAMHH,
TPUSTUIIAMHH, AULUKIOTEKCHIIAMHH, 3TAHOJAMUH, TU3TAHOJIAMUH, TPUITAHOJIAMHH, METJIyMHUH,
STUJIEHANAMUH, TUPUANH, TTMKOJIMH WM XUHOJIMH) WJIM AMUHOKHUCJIOTAMH, U COJIM COEIUHEHUs
O  HACTOsIeMy  HM300pPETeHHI0 €  HEOPraHMYeCKUMH  KHUCJIOTaMH  (Hampumep,
XJIOPUCTOBOAOPOAHON KHUCJIOTOM, CEPHOM KHUCJOTOM, a30THOM KHUCJIOTOW, YTOJBHOU KHCJIOTOM,
OpOMHCTOBOIOPOAHON KUCIOTOH, (HOChHOpHON KHUCIOTON WM HOOUCTOBOAOPOIHON KHCIIOTOM)
WIN OPraHUYeCKUMH KUCJIOTaMM (HarpuMep, MypaBbHHON KHCJIOTOW, YKCYCHOM KHCJIOTOH,
IPOITMOHOBOM KUCJIOTOH, TPUPTOPYKCYCHOH KHCJIOTOW, JIMMOHHOW KHCIJIOTOH, MOJIOYHOH
KHUCJIOTOM, BUHHOM KHCJIOTOM, INABENEBON KHUCJIOTOH, MAaJEeMHOBOH KHCIOTOH, (ymMapoBOi
KUCJIOTOH, MMHIAJBbHON KHCJIOTOH, TNIyTapOBOW KHUCJIOTOMW, sIOJOYHON KHCIOTOM, OEH30HHOM
KUCJIOTOH, (hTaneBOM KUCIOTOH, aCKOPOMHOBOM KUCJIOTOH, OEH30JICYJIb(OHOBOH KHCIOTOH, II-
TOJyOJICYJIL()OHOBOM  KUCJIOTOM, METAaHCYJIb(OHOBON KHCIOTOH WIJIM 3TAaHCYJIb(OHOBOMU
KUCJIOTOH). DTH COJIU MOTYT OBITh MOIY4E€HbI OOBIYHBIM CIIOCOOOM.

[0060]

CoenuHeHrEe MO HACTOSIIEMY H300PETEHHIO WM ero (papMaleBTHYECKH MpHeMIIeMast
COJIb MOKET 00pa30BBIBATH COJIbBAT (HANPUMED, TUAPAT), COKPUCTAI W/WIH KPUCTAJUTHIECKHUI
nojumMopd. Hacrosimee wu3o0pereHHe TakkKe BKJIIOYAeT TaKWe PA3IMYHbIE COJIbBATHI,
COKPHUCTAJUIBI M KpHCTAITHUecKue noauMopdsl. "ConbBat" MOXKET ObITh CONBBATOM, B KOTOPOM
mo0oe KOJNYECTBO MOJIEKYJI PACTBOPHUTENsS (HampuMep, MOJEKYJ BOIbI) KOOPIWHHPOBAHO C
COEMHEHUEM I10 HacTosueMy n3o0perernto. COeMHEHNE 10 HACTOAIIEMY H300PETEHHIO HIIH
ero (apmaneBTUYeCKH NpHeMIIeMasl COJIb, OCTABJIEHHbIE Ha BO3AyXe, MOTYT TNPHCOEAUHSTH
ancopOUPOBAaHHYIO BOAY WJIM MOTYT 0Opa3oBBIBATH THAPAT IYTEM IMOTJIOIIEHUS BIIATH.

CoenuHeHHe MO HACTOALIEMY H300pETEHHI0 MM ero (apMaleBTUUECKH IpHeMiIeMasl COJb
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MOXET  OOpa3oBbIBaTh  KPUCTAJUIMYECKMH  NOIUMOP]  mMyTeM  MepeKpUCTAILTM3ALMU.
"Cokpucrtani" oO3Ha4daer, 4TO COEJUHEHUE I10 HACTOSIIEMY H300pPETEeHHI0 WM €ro COjlb U
MPOTHUBOMOJIEKYJIa COCYLIECTBYIOT B OTHON U TOH K€ KPUCTAJUTMUECKON pPeIieTke U MOTYT ObITh
COKPHUCTAJUIOM, OOPa30BaHHBIM C JIFOOBIM KOJIMYECTBOM ITPOTUBOMOJIEKYJI.

[0061]

CoenuHeHne Mo HACTOSIEMY H300PETEHHMIO MM ero (papMaleBTUYECKH NpuemiieMast
Cob MOXKeT 00pa3oBbIBaTH MposiekapcTBo. Hacrosimee nzoOpereHne Takke BKIIOYAET TAKHUE
pasnu4HbIe MposiekapcTsa. [IponexkapcTBO MpeacTaBiseT coOOM MPOU3BOAHOE COCOMHEHUS MO
HACTOSILIEMY U300PETEHUIO, NMEIOIIee XMMHYECKH HIH MeTaOOIMYEeCKH pa3jiaraeMyro rpymiy, U
NpeacTaBsieT CcOOOH  COeMHEHHe, KOTOpOe CTAaHOBUTCS (HapMaLeBTUYECKH aKTHBHBIM
COEMHEHUEM IO HACTOSLIEMY H300PETEHHIO MyTeM COJIbBOJIN3A HJIM B (DPU3HOIOTUYECKUX
yCIOBHSX in vivo. IIponexkapcTBO BKIIOYAET, HAPUMED, COENUHEHHEe, KOTOpOoe mpeodpa3yeTcs B
coequnenue, npencrasneHHoe @opmynoit (1), (I') wim (I-2), mocpencTsoMm (pepMeHTATHBHOTO
OKHCIICHHsI, BOCCTAHOBJICHHs, TUAPOIHM3a WM T.I. B (PU3MONOTWYECKUX YCIOBUSIX in Vivo, W
COeMHEHHNEe, KOTOopoe npeobpasyercss B coenuHeHne, npencrasineanoe @opmymnoii (I), (I') umm
(I-2), mocpencTBOM THUAPOJH3A KUCIOTOU KeNymodHOro coka wiu T.m. CrocoObl BeiOOpa H
MOJIYYEHUS] TIOAXOISIINX MPOJEKAPCTBEHHBIX MPOU3BOAHBIX OMUCAaHBI, Hampumep, B "Design of
Prodrugs, Elsevier, Amsterdam, 1985". Camm mno cebe mnponekapcTBa MOryt obianaThb
HEKOTOPON aKTUBHOCTBIO.

[0062]

Korna coenunenne, mnpencrasinenHoe Popmynoit (I), (I) wmm (I-2), wiu ero
bapManieBTUYECKH MpHEMIIEMast COJIb UMEET T'MAPOKCUIBHYIO TPYIIY, IPUMEpPHI MPOJIEKapCTBa
BKJIFOYAIOT MPOJIEKAPCTBA, TAKUE KaK ALMJIOKCH NMPOU3BOJHbBIE U CYJIb()OHUIOKCH MTPOU3BOIHBIE,
NOJIy4E€HHBbIE pPeaKkLUel COeNMHEHMs, HUMEIOIIEro T'HAPOKCHIIBHYIO TpYIMIy, C MOAXOASIIUM
ALMITAJIOTEHUIOM, MOAXOSIIUM aHTHAPUAOM KHCJIOTBI, MOAXOMSIINM CYIb()OHHIXIOPUAOM,
NOAXOMSALINM CYJb(OHWIAHTHAPUIOM M CMEIIAHHBIM AHTUAPUIOM, WM C HCIOJb30BAHUEM
kKoHAeHcupyromero areHta. Ero mpumeps! Bkmodaror CH3COO-, C,HsCOO-, tper-BuCOO-,
CisH3:1COO-, PhCOO-, (m-NaOOCPh)COO-, NaOOCCH,CH>COO-, CH3CH(NH2)COO-,
CH;N(CH3)2,COO-, CH3SO03-, CH3CH:SOs3-, CF3S03-, CH2FSOs3-, CF3CH2SOs-, p-CH3O-
PhSO3-, PhSOs3- u p-CH3PhSO3-.

[0063]

(Cnocob mosydeHus COeNMHEHUS TI0 HACTOSIIEMY U300pETEHUIO )

CoenuHeHHEe MO HACTOSILEMY H300PETEHHIO MOMKHO IOJYYWUTh, HANpUMeEp, OOIIMMHU
croco0aMy CHHTE3a, TOKa3aHHbIMU HIDKe. CrocoObl 3KCTPAKLUHM, OYHUCTKH M T.I. MOYKHO
OCYILIECTBUTh C HCIIOJB30BAHUEM OOBIYHBIX METOAOB Ul KCIEPUMEHTOB B OPTaHUYECKON
XUMHH.

CoennHeHre MO HACTOSIIEMY M300PETEHHI0 MOXXHO CHHTE3UPOBATh B COOTBETCTBHH CO
crioco0aMy, U3BECTHBIMH B TaHHOM 00J1acTH.

(Crocob 1)

[Xummnueckast popmyna 19]
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rne P! mpencraBnser coboii rumpoxcu-3alMTHYR rpymmy; P? mpencrasnser coGoii
aMHMHO-3aIUTHYIO Tpymmy;, kKaxabiii u3 R u R' npencraBnser coboil kapOOKCH-3aLIUTHYIO
rpynny; Z npexactasiser coboii Z2, Z*, Z* unu Z°; m npencrasnsier coboii nenoe umciao ot 1 o
4; Hal npencrasnsier coboil ramoren; xaxabii u3s P!, P2, R u R' MoxeT npeacTaBisth coboii
IpyIy, KOTOPYIO MOXHO 3aIIUTUTh W/HJIHM CHATb 3AIMUTY METOAOM, ONMHCAHHBIM, HAalpuMep, B
Protective Groups in Organic Synthesis, Theodora W Green (John Wiley & Sons Inc.), u,
nanpumep, P! mpencraBnser coboif apoMaTHuecKuil KapOOLMKIMNANKMI MIM T.aL, P2
NpeICTaByIsieT COOOH aNKUIOKCUKApOOHM WU T.1., U Kaxaeid u3 R u R' npencrasnser coboii
aJNKWI WIK T.IL; U APyTrue CUMBOJIbI UMEIOT 3HaU€HHUE, OINPEIeJICHHOE BBILIE.

Cragus 1

Coenunenue al MOXHO TMOJYYUTh, MOABEPTas COEAMHEHHE a, KOTOPOE MOXKET OBITh
KOMMEPUYECKH TOCTYIHBIM HJIM TMOJYYEHO H3BECTHBIM CIIOCOOOM, OOIIel peakiuHl yHaJleHHs
KapOOKCHU-3aIUTHBIX TPYIIIL.

Cranus 2

CoenuHeHne a3 MOXKHO MOJyYUTh MyTeM J00aBIIEHHS] KOHACHCUPYIOIIETro areHTa, TAKOro
kak HATU, WSC-HCIl wmu PyBOP, x coequnennto al B MPUCYTCTBUU PAaCTBOPUTEISI, TAKOTO
kak DMF, DMA, NMP, THF, xjopodopm win guxjopmeTaH, 100aBisisi K 3TOMy COCIUHEHHE
a2, KOTOpOe MOXET ObITh KOMMEPYECKH AOCTYIHBIM HJIM IOJIYYEHO H3BECTHBIM CIOCOOOM, H
TPETUYHBI aMUH, TAKOH Kak TpudTHiIamuH, N-metunmopdonus, mupuaud wimm DIEA, u
B3auMozpelicTeus cmecu npu temmeparype 10°C - 60°C, mpennoututensHo 20°C - 40°C, B
teuenue 0,1 yaca - 24 yacoB, npeanoYTUTENbHO OT 1 vaca 10 12 yacos.

Cranus 3
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CoenuHeHne a5 MOXKHO MOJYYHUTh ITyTeM MOOABJIEHUS] COEAMHEHUS a4 K COSNMHEHUIO a3
B NPUCYTCTBUM pacTBoputens, Takoro kak THF, meranon, staHomn, xmopodopm, TUXIOpMETaH
wnu THF, u B3aumopneiicteueM cmecu npu temneparype 60°C - 120°C, npeanouturensro 80°C
- 100°C, B Teuenue 0,5 yaca - 24 yacoB, NpeANOYTUTENLHO OT 1 "aca 10 12 yacos.

Cranus 4

CoenuHeHne ab MOXHO TOJyYHTh, TIOABEPrasi COSAMHEHNE a5 00Iel peakuy yaaueHus
aMHHO-3aLUTHBIX TPYIIL.

Cranus 5

Coenunenue a8 MOXKHO MOJIyYUTh MyTeM NOOABICHUS COSIUHEHUs a7, KOTOPOE MOMKET
OBITh KOMMEPYECKH AOCTYIHBIM WJIH TOJYYE€HO M3BECTHBIM CIIOCOOOM, M KHCJIOTBHI, TAKOW Kak
YKCYCHasi KHCJIOTA, N-TOJYOJICYJIb(OHOBAsT KUCJIOTa WJIM METaHCYNb(OHOBAs KHCIOTa, K
COEMHEHUIO a6 B MPUCYTCTBUU pPACTBOPUTENS, TAKOrO Kak AUXJOPMETaH, IUXJIOPITaH,
xjopodopm, metaHon, 3tanon, tonyos, DMF, DMA wnmu THF, u B3auMoneicTBusi cMecH mpu
temmnepatype 20°C - 130°C, npennoururensro 20°C - 100°C, B Teuenne 0,1 gaca - 24 gacos,
MPEeaNnOYTUTENBHO OT 1 yaca 1o 12 gacos.

Cranus 6

Coenuaenne a9 MOJKHO TOJYYHTh MyTeM NOOABJIEHHUS OCHOBAHUS, TAKOTO Kak KapOOHAT
1e3Hs1 FUTH KapOOHAT KaJjvsi, U COJIM, TAKOW KaK HOAMI HATPUS WIIM HOAUI KaJisl, K COEIUHEHHIO
a8 B mpucyTcTBuM pactoputens, Takoro kak DMF, DMA, NMP unu THF, u B3aumoneicTaus
cmecu nipu temrnepatype 0°C - 60°C, mpennoututensHo 0°C - 40°C, B teuenue 0,1 ydaca - 24
4acoB, NMPEANOUYTUTENBHO OT | yaca 10 12 yacos.

Cragus 7

CoenuHenune a9 MOXHO pasfenuTb npu nomomu xupanbHoil SFC ¢ mnosmyudeHuem
coequHenus alo.

Cranus 8

Coenunenne la MOXHO TOJy4YUTh, TOABepras coeauHeHue al0 oOmed peakuuu

YAAJIEHUS THAPOKCU-3ALUTHBIX TPYIIIL.

[0064]
(Criocob 2)
[ Xummueckast popmyina 20]
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rac Ka’KJIbIil CUMBOJI UMEET 3HAUCHUEC, ONPEACTICHHOC BbILIC.
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Cragus 1

Coenunaenne b2 MOXKHO MOJYYUTh IyTeM A00aBJIEHUs] OCHOBAHMS, TAKOTO Kak KapOoHAT
1e3us1, KapOoHAT KaJvsl WU TPUATIIIAMUH, U, korna Hal npencrasnsier co0oii XJ10p, CONU, TaKOH
KaK HOAWJ HATpUs WK HOAWA Kalus, K COJUHEHHUIO a5 B MPUCYTCTBUHU PACTBOPUTEINS, TAKOTO
kak DMF, DMA, NMP unu THF, nobasnenust k 3Tomy coenuHenusi bl, KoTopoe MoxeT ObITh
KOMMEPYECKH AOCTYIHBIM WM MOJYYE€HO U3BECTHBIM CIIOCOOOM, M B3aUMOAEHCTBUS CMECH NPU
temneparype 0°C - 60°C, npennourturensHo 20°C - 40°C, B Teuenue 0,1 uaca - 24 4yacos,
MPEeNNnOYTUTENBHO OT 1 yaca 1o 12 gacos.

Cranus 2

Coenunenue b3 MOXXHO TOJTyYUTbh, MTOABEPTast coeauHeHne b2 obieit peakyu yaneHus
3AIMUTHBIX TPYII alleTaJIeH.

Cranus 3

CoenuHenne a9 MOXKHO TMOJIyYUTh MyTeM MOOABJIECHHS KHCJIOTBI, TaKOH KaK YKCYCHas
KUCJIOTA, M-TONYOJICYJIb(OHOBAsI KHCIOTA, METAHCYJIb(OHOBAs KHCIOTA WIH TPUPTOPYKCyCHAs
KHCJIOTa, K COCOWHEHHIO b3 B MPHCYTCTBUU PACTBOPUTENS, TAKOTO Kak JIHUXJIOPMETaH,
OUXJIOP3TaH, XJ0opo(opM, aleTOHUTPIII, MeTaHo, 3TaHoi, Toinyosn, DMF, DMA wunu THF, u
B3auMozelcTeus cMecu npu temneparype 20°C - 130°C, npeanoururensHo 80°C - 120°C, B
teuenue 0,1 yaca - 24 yacoB, npeanoYTUTENbHO OT | vaca 10 12 yacos.

Cranus 4

Coenunenne la MOKHO CHHTE3UpPOBAaTh B COOTBETCTBHU €O cTanusMu 7 u 8 crocobda 1,
OMHCAHHOTO BBILIE.

[0065]

(Criocob 3)

[Xumuuaeckast popmyina 21]
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r7ie KaKIblil CHMBOJI UMEET 3HAUCHHE, OMPEACICHHOE BHIIIIE.

Cranus 1

CoenuHeHne €2 MOXKHO MOJYYUTh MyTeM AOOABICHUS COeNUHEHHs Cl, KOTOpOe MOKET
OBITh KOMMEPUYECKH OCTYITHBIM FJIH MOJTYYSHO U3BECTHBIM CIIOCOOOM, M peareHra JJIsl PeaKIum
Munynoby, takoro kak DEAD/PPh;, DIAD/PPh;, DMEAD/PPh;, ADDP/n-BusP, «
COEAMHEHHIO a5 B MPUCYTCTBUU pacTBopuress, Takoro kak THF wnu Tonyon, u B3aumMoaencTeus
cmecu nipu temneparype 0°C - 100°C, npennourutensHo 20°C - 80°C, B Teuenue 0,1 yaca - 24

4acoB, NPEANOYTUTENBHO OT 1 yaca 10 12 yacos.
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Cragus 2

CoenuHenne c3 MOXHO TIOJNYYWTb, IOIABEPras CoOeAMHEHHe c2 oOumel peakuuu
OKHCJIUTENIBHOTO pacUIeIUIeHHs ajkeHa. [Ipumepsl peakiiny BKIIOYAIOT PEAKIUI0 030HOIN3a WU
ucnojibzoBanus K;0sO4/NalO4 mu T.1m.

Cramusa 3

CoenuHenne a9 MOXKHO TMOJIYYUTb IYyTE€M B3aUMOIEHCTBUS COEAMHEHUS C3 B TeX Ke

YCIIOBHSIX, KaK Ha cTaguu 3 crocoda 2.

Cranus 4
Coenunenue la MOXXHO CHHTE3UPOBaTh B COOTBETCTBUU CO cTaausimMu 7 u 8 criocoba 1.
[0066]
(Criocob 4)
[XI/IMI/I‘{GCKaﬂ bopmya 22]
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R1 R R z! R R®0 a9 z‘z’)/

r7ie KaX/blil CUMBOJI UMEET 3HaUeHNe, ONPEAEIEHHOE BbIIIIE.

Cragus 1

Coenunenve d2 MOXKHO MOJIyYUTh ITyTEM B3aUMOJEIHCTBUS COEAMHEHUS a5 U COeANHEHUS
d1 B Tex ke yclnoBusIX, Kak Ha ctamuu 1 crocoba 3.

Cranus 2

Coenunenue d3 MOXXHO TOJIYYUTh, MOABEpTas coeauHenne d2 obieit peakyu ynaneHus
TUIPOKCH-3aIUTHBIX TPYIIIL.

Cranus 3

Coenunenne d4 MOXHO TOJNYy4MTh, MoABepras coenuHeHwe d3 oOwmei peakuuu
OKHCJIEHUS] THIPOKCUIIBHBIX TPYIIIL.

Cranus 4

CoenuHenne a9 MOKHO TIOJYYUTH MyTeM B3aWMOACHCTBUs coenuHeHus d4 B Tex ke
YCIIOBUSIX, KaK Ha cTafauu 3 crocoda 2.

Cranus 5

Coenunenne la MOXXHO CHHTE3UPOBAaTh B COOTBETCTBUH CO cTaausiMu 7 1 8 criocoba 1.

[0067]

(Criocob 5)

[Xummueckast popmyna 23]
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r7e Ka)blil CHUMBOJ UMEET 3HaUeHHe, ONPEAEIEHHOE BbIIIIE.

Cragus 1

CoenuHeHue €2 MOXXHO MOJYYUTh ITyTEM B3aUMOENCTBHsI COEANHEHUsI a5 U COeAMHEHUs
el B TexX ke yCJIOBHIX, KaK Ha cTaauu 5 crocoda 1.

Cranus 2

CoenuHenne €3 MOXKHO TOJYYHUTh MyTeM I00aBJIEHHUS OCHOBAHUS, TAKOTO Kak KapOOHAT
1e3Hs WK KapOOHAT KaJsl, K COSAMHEHHUIO €2 B MPUCYTCTBUH PAaCTBOPHUTEINSL, TaKOro kak DMF,
DMA, NMP wm THF, wu B3aumopeiictBus cmecu npu Ttemmeparype 0°C - 60°C,
npennoututenbHo 0°C - 40°C, B Teuenue 0,1 yaca - 24 4acoB, MPEANOUYTUTENIBHO OT 1 "aca 10
12 gacos.

Cranus 3

CoenunHeHue e4 MOXKHO MOJIyYUTb, TIOABEPTasl COeUHEHNE €3 o0lIel peakuy yiaJeHus
THPOKCHU-3aLUTHBIX TPYIIL.

Cranus 4

CoenuHenne a9 MOXHO TONY4YUTh MyTeM A00aBIEHUs] peareHTa Uil peakuuu
Munyno0y, takoro kak DEAD/PPhs, DIAD/PPh;, DMEAD/PPh; umu ADDP/n-BusP,
COEAMHEHUIO €4 B MPUCYTCTBUU pacTBopuress, Takoro kak THF wiu Tonyon, u B3aumoaencTeus
cmecu nipu temnepatype 0°C - 100°C, npenpnoururensHo 20°C - 80°C, B Teuenue 0,1 yaca - 24
4acoB, NPEANOYTUTENBHO OT | yaca 10 12 yacos.

Cragus 5

Coenunenne la MOKHO CHHTE3UPOBATh B COOTBETCTBHH CO cTaausiMu 7 u 8 criocoba 1.

[0068]

[TonyyeHHoe TakuM 00pa30OM COENMHEHHE MO HACTOSILIEMY H300PETEHHUI0 MOXET ObITh
JOTOJHUTENBHO XHUMHYECKH MOAM(HUIMPOBAHO IJIsl CUHTE3a Ipyroro coemuHenus. Korma
peakmoHHocTiocoOHast  ¢yHkuoHadpHas rpynna (Hanpumep, OH, COOH wumu NHby)
NPUCYTCTBYET B rpymme OOKOBOH LENMU WU T.II. BO BPEMs PEAKLHH, 3Ty (PYHKIHOHAIBHYIO
IPYyMIy MOXHO 3aLUTUTh 10 PEAKLIUU U CHATb 3aLIUTY MOCHIE PEAKIUH, €CIIH JKEIATEIbHO.

IIpumMeps! 3aIMUTHBIX TPy (aMUHO-3aLIUTHAS TPYNIa, TMAPOKCU3AIMUTHAS TPyINa H
T.J.) MOTYT BKJIIOHYaTh 3aIIUTHBIE TPYIIBI, ONUCaHHBIE, Hanmpumep, B Protective Groups in

Organic Synthesis, T.W. Green, John Wiley & Sons Inc. (1991), Takue xak 3TOKCHKapOOHHI,
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TpeT-OyTokcuKapOOHW, aueTwn u OeH3ui. BBemeHue W ynaneHue 3alIUTHBIX TPYIIT MOXKHO
OCYLIECTBIISITh CIIOCO0aMH, OOBIMHO MCIIOJNB3yeMbIMU B XMMHH OPTaHHYECKOrO CHHTE3a [CM.,
Harpumep, Protective Groups in Organic Synthesis, T.W. Greene, John Wiley & Sons Inc.
(1991)], nnu skBUBajeHTHBIMU UM criocobamu. IIpeoOpasoBanne (PyHKIIMOHANBHON TPYIIIHI,
COepIKaIeHcss B KaJKIOM 3aMECTHTENe, TaKXKe MOXKHO OCYIIECTBUTh H3BECTHBIM CIIOCOOOM
[Hanmpumep, Comprehensive Organic Transformations, R.C. Larock (1989)], e cunras cnocotos
TIOJTyYeHHUs], ONUCAHHBIX Bbllle. HeKOTOpBIE COENMHEHMs MO HACTOSIIIEMY H300pETeHUI0 MOTYT
OBITb TOTIOJIHUTEIBHO MPEe0OPa30BaHbI B HOBBIE IPOU3BOHBIE C HCIIOJIB30BAHUEM COSMHEHUI B
KAa4eCTBE MPOMEKYTOUHBIX MPOAYKTOB [Jisi CHUHTe3a. [IpOMEeXyTOYHOE COEOMHEHHE |
NPEICTABJSIIOINEe MHTEPEC COCAMHEHHE B KAXKIOM CIIOCOOE IMOJyYeHUs, OMHCAHHOM BBIIIE,
MOKHO TIOABEPTHYTh OYHUCTKE CIIOCOOOM, OOBIYHO HCIIONB3YEMBIM B XHUMHH OPTaHUYECKOTO
CHHTE3a, HANpPUMeEpP, TAKUM Kak HeWTpamusanys, (UIBTPOBAHHE, SKCTPAKLHS, IPOMBIBKA,
CYIIKa, KOHIEHTPUPOBAHUE, TEPEKPUCTAILTH3ALINS WIH PA3IMIHBIE METONbI XpoMaTtorpaduu, u
TakKUM OOpa3oM HMX MOXKHO BBIICIHTb WJIH OUYHUCTHTh. AJIBTEPHATHUBHO, MPOMEKYTOUHOE
COEMHEHNE MOKHO MOJIBEPTHYTh CIENYIOIEeH peakuu 0e3 0co00i OUHUCTKH.

[0069]

CoenuHeHre MO HACTOSIIEMY H300PETEHUIO IIOJIE3HO B KA4eCTBE JICKAPCTBEHHOTO
CpeAcTBa, HaNpHMep, MPOTHBOBUPYCHOTO JIEKApCTBEHHOTro cpenctea. CoeanHeHHE 110
HACTOSIIEMY HW300pPETEeHUI0 OKa3bIBAeT 3aMETHBIH HHruOupyrommii 3¢¢GeKT Ha HHTerpasy
Bupyca. COOTBETCTBEHHO, MOXHO OXKHAATh, YTO COEJUHEHHE IO HACTOSIIEMY H300pETEHHIO
Oyner oOkas3blBaTh NPOPUIAKTHYECKOE WIM TEPaneBTHYECKOE MAEWCTBUE TPU PA3IUUHBIX
3a00JI€BaHUSAX, BBI3BAHHBIX BHPYCaMH, KOTOpPbIE PACTYT MyTeM NPOAYLHPOBAHMS MO MEHBIIEH
Mepe MHTerpasbl BO BpeMsl MHQUILMPOBAHUS B KJIETKAX JKMBOTHBIX, U MOXET OBITb IMOJIE3HBIM,
HarpuMep, B KaueCTBE HHIMOUTOpa MHTErpasbl perpoBupyca (Hanpumep, HIV-1, HIV-2, HTLV-
1, SIV unmu FIV) u B kxauectBe jexkapcTBeHHOro cpencrsa nporus BHUY. IlpennoururenbHoe
COEMHEHUE TaKKe MMeeT ClieAyromue (papMaKOKMHETUYECKUE XapaKTEPUCTHKU B OpPraHU3ME:
BBICOKAsl KOHLIEHTpAIMisi B KPOBH, OOJbInas JIUTENBHOCTh d(dekTa, 3aMedaTesbHas
TPaH3UTUBHOCTD K TKaHsIM; W/wimu T.1. KpoMe Toro, npennouTuTenbHOe COeMHEeHNnEe Oe30macHo
B OTHOIICHWH TMOOOYHOro neiictBus (Hampumep, wuHruOuposanus ¢epmeHtoB CYP,
MyTareHHOCTH, yuinHeHus nHTepBaia QT Ha snekTpokapauorpaMme U apUTMHEH).

[0070]

CoenuHeHne 1O HACTOALIEMY HM300PETEHHIO TaKXK€ MOXKHO HCIIOJIb30BAaTh B
KOMOWHHPOBAHHON Tepamnuu ¢ JIEKapCTBEHHBIM cpenacTBoM npotuB BUY, mmerommm apyroi
MEXaHU3M JEeHCTBUS, TAKUM KaK MHCHOUTOP OOPAaTHOW TPAHCKPHUITAa3bl, HHTHOUTOP MPOTEa3bl
W/VJTH HHTHOUTOP MPOHUKHOBEHUS B KIIETKY.

OmnmcaHHOE BBILIE MPUMEHEHHE BKIIIOYAET HE TOJBKO HCIIOJIb30BAHHME B Ka4eCTBE aHTU-
BUY komOwHammu, HO W HUCIOJB30BAHUE B KAadeCTBE COMYTCTBYIOIIETO CPEACTBA, KOTOPOE
noBbiaeT anTu-BUY akTHBHOCTB Ipyroro JieKapCTBEHHOTO cpenctsa npotus BHUY, nanpumep,
B KOKTEIJIbHOU TE€pPanuu WiH T.I1.

COGI[I/IHeHI/Ie MO HACTOALIEMY I/1306peTeHI/II'O MOKHO HCIIOJIb30BATh JIA MPEAOTBPALICHUS
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pactipocTpaHeHusT HMH(EKUMM PETPOBHPYCHBIM BEKTOPOM HAa TKaHH, OTJIHYHBIE OT
NPEICTABJISAIOIEN UHTEPEC TKAHW, KOTAa PEeTPOBUPYCHBINM BEeKTOp Ha ocHoBe BHUY mnu MLV
UCTIONIB3YIOT B OOJNIACTH T€HHOM Tepammu. B 9acTHOCTH, KOrAa KIETKW WU T.I. MHQHUUUPYIOT
BEKTOPOM i/ VifFO W BO3BpAILAIOT B OPraHM3M, NPEIBAPUTEIbHOE BBEICHHUE COECIUHEHMS II0
HACTOSIIIEMY H300PETEHHI0 MOKET MPEOTBPATUTh HEHY)KHOE HMH(PUIIMPOBAHUE OPTraHU3Ma.

[0071]

@apManeBTUUECKYI0 KOMIO3MIHMIO IO HACTOSIIEMY M300pPETeHHI0O MOXKHO BBOJHTH
NepopasibHO WK mapeHtepaibHo. [Ipumepsl crocoda mapeHTepasbHOTO BBEACHHS BKIIIOYAOT
YPECKOKHOE BBEICHHE, MOJKOKHOE BBENEHUE, BHYyTPUBEHHOE BBEACHUE, BHYTPHAPTEPHAIbHOE
BBE/ICHUE, BHYTPUMBIIIEYHOE BBEIECHUE, WHTPANICPUTOHEATbHOE BBEACHUE, TPAHCMYKO3aJbHOE
BBEJICHHE, WHTALIIHIO, TPAHCHA3AJbHOE BBEACHHE, TIJIA3HbIC KAaIUIM, VIIHbIE KaIUld |
WHTPaBaruHAJIbHOE BBENICHUE.

[0072]

JUnist IepopaIbHOTO BBEASHHSI MOYKHO MOJIYYUTh OOBIMHBIM CIIOCOOOM U BBOAMTH JIFOOYIO
OOBIYHO HCIIONIB3YEMYIO JIEKAPCTBEHHYIO (OPMy, TaKylH KaK TBEPHAbIH Mpernapar s
BHYTPEHHETO TNpPHMEHEHHUs (HampuMep, Hampumep, TablieTKa, MOPOLIOK, TPaHyJa, Karcyla,
NWJIIOJIST W IUIGHKA) WM JKUAKWAN Tpernapar uisi BHYTPEHHErO INPHMEHEHHs (Hampumep,
CYCHEH3HsI, SMYJIbCHS, JJIUKCUD, CUPOTL, IUMOHA, CIIUPT, apOMaTH4eCcKast BOJA, SKCTPAKT, OTBAp
U Hacroiika). TaOnerka MOXET MPENCTABIATb COOOH TaONETKy C CaxapHbIM ITOKPBITHEM,
TabJETKy C MJICHOYHBIM ITOKPBITHEM, TAOJIETKY € SHTEPOCONOOMIBHBIM TTOKPBITHEM, TAaOJIETKY C
3aMEIJIEHHBIM  BBICBOOOXKIEHHEM,  TaOJeTKy-NacTWIKy,  CYOJMHIBaJbHYIO  TaOJeTKy,
OyKkkaJbHYIO TaOJIeTKy, >KEBATEJIbHYIO TaOJNeTKy WM TaOJNeTKy, pacrnafaroIlyics IpH
nepopaibHOM BBeZeHUU. [IOpOIIOK M TpaHyja MOTYT TPEACTaBIATH COOOH CyXOH CHpOIL.
Kancyna moxer ObITh MATKOW KaICyJIOW, MHUKPOKAICYJOH MM KamncyJiod € 3aMeJIeHHbIM
BBICBOOOXKIICHUEM.

[0073]

JUisi mapeHTepasbHOrO BBEACHUS MOJKHO MOOXOASIIUM O0pa3oM BBOAUTH JIFOOYIO
OOBIYHO HMCTIONIB3YEMYIO JIEKAPCTBEHHYIO (OPMY, TAKYK KaK WHBEKIMS, KaIluld U Mpenapar st
HAPY>KHOTO TNPUMEHEHUs1 (Hampumep, TIJIa3HbIe KaIUlM, Ha3ajbHbIE KaIUIM, YIIHBIC Karuly,
a3p030J1b, MHTALHOHHOE CPEACTBO, JIOCHOH, HACTOW, JHHUMEHT, TOJIOCKaHHe, KJIN3Ma, Masb,
NOBSI3KA, JKEJe, KPeM, IUIACThIPb, KOMIIPECC, MOPOIIOK JJisi HApPyKHOTO TNPUMEHEHUs |
cynmno3utopuii). MTHbEKIUST MOXKET MPENCTaBIsiTh COOON SMYIbCHIO TUIIA M/B, B/M, M/B/M, B/M/B
WA T.11.

[0074]

dapMaLeBTHUECKY0 KOMITO3ULIHIO MOJKHO MOJTYYUTh IyT€M CMEUTHBAHUSA 3(PPEKTHBHOTO
KOJINYECTBA COENHMHEHHs IO HACTOSIIEMY HM300PETEHHIO C Pa3UYHBIMH (DapMaleBTHUECKUMHU
nobaBKaMH, TOAX OSALIMMH JJIsT KOMITO3ULIMH, TAKIMH KaK SKCLUIHEHTBI, CBSI3YIOLINE BELIECTBA,
IEe3MHTErPAHThI, CMa3bIBAIOLINE BemecTsa U T.1. Kpome Toro, gpapmarieBruyeckasi KOMIO3HLINSA
MOXeT ObITh NpeAHa3HAa4YeHa IS MEeIUATPUYECKHX IMAalUeHTOB, IeépUaTPHUECKUX MAlUEHTOB,

Cepbe3HBIX CJIy4aeB WM OIEepaluii MyTeM COOTBETCTBYIOIIEro H3MeHeHus 3(dexTuBHOrO
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KOJIMYECTBA COENMHEHHsI 110 HACTOSIIEMy H300pETeHHIO, COCTaBa W/HMIM Pa3IHYHBIX
dapmaneBTuyecknx nobasok. Hampumep, nmenmatpudeckue (apManeBTHUECKHE KOMIIO3ULIUH
MOXHO BBOJUTH HOBOPOXIEHHOMY (MeHblLIE 4 Henenb Mocje poXneHus), muaaeHuy (ot 4
Henenb mnocie poxkaeHust 10 1 ronma), maneiny (ot 1 roga no 7 ner), pedenky (ot 7 aer mo 15
net) wiu mauueHtam ot 15 mo 18 ner. Hampumep, repuarpudeckue (apmaneBTHUECKHE
KOMITO3ULIMM BBOAST MAaLlUEHTaM B BO3pacTe 65 JeT u crapuie.

[0075]

Jo3y dapManeBTHYECKOW KOMIO3MLUU MO HACTOALIEMY HW300PETEHHIO KeNaTesIbHO
YCTAHABJIMBATh C YYETOM BO3PACTA MJIM MACChI TeJia MALIUEHTA, TUIA WIH TSDKECTH 3a00JIeBaHMS,
crioco0a BBeeHus U T.A. JIJIs1 mepopaibHOTO BBEIEHHSI 1032 OOBIMHO HAXOIUTCS B AUANA30HE OT
0,05 mo 100 mr/kr/nenn, npeanoururenbHo 0,1-10 mr/kr/nens. s napeHTepaabHOTO BBEACHHUS
7033 CHJIBHO PA3JINYaeTCsl B 3aBUCUMOCTH OT IYTH BBEJCHHS M OOBIYHO HAXOIUTCS B IUANIA30HE
ot 0,005 no 10 mr/kr/nens, npennoututenbHo 0,01-1 Mr/kr/aeHs. Ty 103y MOXKHO BBOAHTH OT
OJTHOTO pasa B IHb JI0 OTHOTO Pa3a B MECSI] MJIM OJIUH pa3 B TPU MeCsLA.

[TTPUMEPBI]

[0076]

Hanee onucansl [Ipumepsr.

<A060peBuaTypnr>

ADDP: 1,1'-(a30a1kapO0oHIT) INTTUIIEPUINH

Bn: Oenzun

DEAD: ausTunaszonukapbokcuiaT

DIAD: auusonponunazonukapOoKCHIaT

DIEA: N, N-1uu30onponuia3TuIaMuH

DMA: numeTtnnaueramMus

DMEAD: nu-2-mMeTokcHu3THiIa3onukapookcunar

DMF: numerunpopmaMu

DMSO: numetuicynbhOKCHI

HATU: O-(7-azabenzotpuazon- 1-mn)-N, N, N’,N’-TeTpameTiiypoHuit
rekcadropdocdar

NMP: N-MeTunnuppoiauioH

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

TBAF: ¢propun TeTpabyTHIaMMOHHS

THF: Terparunpodypan

WSC-HCI: 1-3tun-3-(3-1uMeTHiIaMIHHOTIP O )KapOOUHUMU THAPOXIOPHT

[0077]

Hanneie AMP B kaxxpom npumepe Obutn mosyders! npu 300 MI'n nmm 400 MIm, a
u3MepeHne OocyuecTBisuin ¢ ucrnonb3oBanneM DMSO-ds wnmm CDCls. HMuHorma He Bce
OoOHapyKEeHHbIE MTUKU 0TOOpaskeHbI B JaHHBIX AMP.

B Ilpumepax "Ne" o3nHawaer HOMep coenunenus, "CTpykTypa" 03Ha4aeT XUMHUYECKYIO

ctpykrypy u  "MC" o3Hauaer wmojekyysipaytro  Maccy B JKX/MC  (kuakocTHas
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Xpomartorpadusi/Macc-CeKTPOMETPHS).

[0078]

(YcnoBust usmepeHwii)

(A) Kononka: ACQUITY UPLC(R) BEH C18 (1,7 mxm, BHyTpeHHuit auamerp 2,1 x 50
mM) (Waters Corporation)

Ckopoctb noroka: 0,8 mu/muH; Jnuna Bosabl Y @-getekumu: 254 HM,

IMonswkHas dasa: [A]: BoxHbIH pacTBOp, conepxkamuii 0,1% MypaBpHHOH KHCIOTHI [B]:
pacTBOp aLeTOHUTpMIA, conepxkatuii 0,1% MypaBbUHON KUCIOTHI

Jluneiinblit rpanueHt ot 5% no 100% pacreopurens [B] 3a 3,5 munyThl, a 3atem 100%
pactBopurens [B] mognep:kuBanu B Teuenue 0,5 MUHYT.

(B) Kononka: Shim-pack XR-ODS (2,2 Mk, BHyTpeHHUH auamerp S50 X 3,0 mm)
(Shimadzu Corporation)

Ckopocts nioroka: 1,6 mu/mMun; [{nuHa BosHbl Y @-netekuuu: 254 HM;

IMonBwxHas dasa: [A]: BomsbIi pacTBOp, copepskammii 0,1% MypaBbuHON KHCIOTHI [B]:
pacTBOp aLeTOHUTpIIIA, conepxkammuii 0,1% MypaBbUHOIN KHUCIOTHI

I'panuent: nunetinbiii rpaauedT ot 10% mo 100% pacreBoputens [B] 3a 3 mMuHyTHI, U
100% pactBopuTtens [B] nonnep>kusanu B TedeHue 0,5 MUHYTHL.

(C) Kononka: Shim-pack XR-ODS (2,2 mxwM, BHyTpeHHHMH aumamerp S50 X 3,0 Mm)
(Shimadzu Corporation)

Ckopocts noroka: 1,6 mu/mun; [{mnHa BosHbl Y @-nerekuuu: 254 HM;

ITonBwxHas ¢asa: [A]: BomsbIi pacTBOp, copepsxkatmmii 0,1% MmypaBbuHON KuCHOTH [B]:
pacTBOp aLeTOHUTpMIA, conepxkaiuii 0,1% MypaBbUHON KHUCIOTbI

I'papuent: nuHelnbIi rpaaueHT oT 10% no 100% pacreoputens [B] 3a 8 munyt, u 100%

pactBopurens [B] mognepkusanu B TeueHue 0,5 MUHYTHI.

[0079]
ITpumep 1
[Xummueckast popmyna 24]
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Cragus 1

K coenunenuro 1 (1,50 r, 3,59 mMmonb) moGaBissiu 2 MOJB/N pacTBOp 3THIIAMHHA B
meranone (17,9 mn, 35,9 MMonb) u cMech nepememuaiu npu 100°C B Teyenue 1 vaca mpu
MHUKpPOBOJHOBOM 00ny4deHuu. PacTBopuTens U3 peaklMOHHOIO pacTBOpa OTTOHSUIM TIpU
NOHM)KEHHOM ~ JaBJICHUH. 3aTeéM OCTAaTOK MOAKUCISUIM  jaoOaBieHHeM  pa30aBIeHHOU
XJIOPUCTOBOJIOPOAHON KUCJIOTHI C MOCJEAYoINel 3KcTpakiueil stunaneratom. OpraHudeckuit
CIIOW CywIWwIn Haj CcyabparoM HATPUs W 3aT€M OCYINECTBISUIM OTTOHKY PacTBOPHUTEIIS.
[Tony4yeHHBIN OCTATOK OYMINAIMA KOJOHOYHOH XpomaTorpadueil Ha cunukarene (xjopodopm-
MeTaHoJ) ¢ nmojyuenuem coenuHenus 2 (1,15 r, Beixon 74%).

IH-AMP (CDCl3) 6: 14,53 (¢, 1H), 8,64 (mmp.c, 1H), 8,46 (¢, 1H), 7,37 (m, SH), 6,57
(ummp.c, 1H), 5,38 (c, 2H), 3,24 (ar, J=14,0, 6,6I', 2H), 1,45 (c, 9H), 1,02 (T, J=7,3I'1, 4H).

Cranus 2

Coenunenue 2 (9,59 r, 22,2 mmonp) pactBopsuin B nuxyopmerane (180 mi). K pacrBopy
nobasnsinu (2,4-nudropdenmn)meranamus (4,77 r, 33,3 mmons), PyBOP (13,9 1, 26,7 mmonb) u
DIEA (11,7 mu, 66,7 MMOJb) 1 CMECh IIEPEMELINBAIIN TP KOMHATHOW TEMIIEpaType B TEUCHUE
18 4vacos. PeakunoOHHBIM PAacTBOpP MPOMBIBAIM BOJAOM M HACBIIEHHBIM COJIEBBIM PacCTBOPOM.
Opranudeckuii CJOM Cymmin Hax Cyjib)aroM HATpUsS W 3aT€M OCYILIECTBISUIM OTTOHKY
pactBoputens. [loay4eHHbI OCTATOK OUMINAIN KOJOHOYHOW XpoMarorpadueil Ha CHUJIHKaresie
(x1opodopm-MeTanon) ¢ nonyderneM coeaunenus 3 (11,5 r, Beixon 93%).

IH-AMP (CDCls) &: 10,20 (T, J=5,8I'r, 1H), 8,54 (mup.c, 1H), 8,49 (c, 1H), 7,38 (m,
5H), 6,87-6,79 (M, 2H), 6,61 (1, J=5,5T'y, 1H), 5,28 (c, 2H), 4,64 (n, J=5,9T"1, 2H), 3,18 (mxT,
J=18.,8, 10,2, 3,8'y, 3H), 1,83-1,80 (m, 1H), 1,43 (c, 9H), 0,99 (1, J=7,3I'1;, 3H).

Cranus 3

Coenunenue 3 (11,5 r, 9,54 mmonb) pactBopsiiu B nuokcane (57,5 mi). K pactsopy
nobaBnsiin 4 MOJIB/JI PacTBOP XJIOPUCTOBOAOPOAHOM KHCIOTHI B auokcane (300 mu) U cMmech
nepeMelnuBaIi MPU KOMHATHON Temmepatype B TeueHue 4 dyacoB. PacteBopurens us
PEaKLIMOHHOTO PACTBOPA OTTOHSJIM MPHU MOHMKEHHOM JABJICHHU. 3aTeM K OCTaTKy J00aBIIsLIN
HACBIIEHHBII BOJHBIA pacTBOp KapOOHATa HATPUS M CMEChb OKCTPATHPOBAIU CMECHIO
xjopodopm-Meranon. OpraHuyecKuil CJIOH Cymmiaun Haa Cyjib(paroM HATPUst U 3aTeM
OCYLIECTBJISUIM OTTOHKY pactBoputesisi. IlomyueHHbIN HEOUNINEHHBIN NPOAYKT OTBEPKAATIU W3
AMHU30TPONIIIOBOro 3¢upa ¢ monyuenuem coenurenus 4 (7,80 r, sbrxon 83%).

1H-AMP (CDCI3) &: 10,33 (c, 1H), 8,60 (¢, 1H), 7,39 (m, SH), 6,83 (m, 3H), 5,82 (c, 2H),
5,26 (c, 2H), 4,64 (n, J=5,81'yy, 2H), 3,28-3,21 (m, 2H), 1,02 (T, J=7,3T'1;, 3H).

Cranus 4

Coenunenue 4 (200 mr, 0,438 MmMonb) pacTBopsiin B auxjiopmerane (4 mu). K pactBopy
nobasnsimn coenquHernne S5 (111 mr, 0,920 MMOJb) M YKCYCHYIO KHCJOTY (KaTaJMTUYECKOE
KOJINYECTBO) U CMeCh INEepEeMELINBAIN IIPU KOMHATHOH Temrepatype B TedeHue 19 9acos.
PeakiiMOHHBIN pacTBOP KOHLIEHTPUPOBAIM MPU NMOHMKEHHOM [ABJIEHUU U OCTaTOK OYHUIIAIN
KOJIOHOYHOW Xpomarorpadueil Ha cunukarene (XjgopoopM-METaHON) C MOJy4eHHEM

coequHenwus 6 (265 mr, Bexox 100%).
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MC: m/z=559 [M+H]+

Cragus 5

Coenunenue 6 (245 wr, 0,438 mmonb) pactBopsiiu B DMF (5 mi). K pacrBopy
nobasnsnu kapbonar uesust (428 wr, 1,31 mmonb) npu 0°C m cMmech mepemeuInBaIu MpU
KOMHATHOW Temmeparype B TeueHue 18 wuacoB. K peakunoHHOMy pacTBOpy n00aBisiin
paz0aBIeHHYIO XJIOPUCTOBOAOPOAHYIO KHCIOTY M CMEChb JKCTParupOBAIM STUIIALIETATOM.
Oprannueckuil CJIOH IPOMBIBAIM BOAOH M CYLIMJIM Hax CyJabpaToM HATpUs M 3aTeM
OCYLIECTBJSIIM  OTrOHKY pactBopurens. IlonydeHHbI OCTAaTOK OYMINAIM  KOJOHOYHOM
xpomarorpadueli Ha cuiankarene (XJopogopM-METaHOJ) C MOJyUYEeHHEeM PALEMHYECKOW CMeCH
(139 wr, BeIXON 60%)).

[Tony4yeHHYIO paLEMHYECKYI0 CMECh MOJABEPrajii ONTHYECKOMY Pa3AeNICHHIO METOJIOM
SFC ¢ mony4yeHueM coenuHeHUs 7.

Kononka: CHIRALPAK ITA/SFC (5 mkwM, BHyTpeHHHH auametp 250 x 20 mm)

Ckopocts nioroka: 30 my/MuH

Jnvuna Bonubl Y @-pereximu: 250 HM

VYcnoBust GpakuMOHUPOBAHUS: MOANEPKUBAIM KOMITO3UIIMOHHOE COOTHOIIEHHE CMECH
MeOH/CO,=45/55, u pacTBop nmoaasaiu B TeueHue 21 MUHYTHI

IH-AMP (CDCls) 6: 10,46 (c, 1H), 8,51 (¢, 1H), 7,58 (m, 2H), 7,34 (m, 4H), 6,81 (M,
2H), 5,41 (n, J=10,4T'y, 1H), 5,26 (», J=10,4'y, 1H), 4,91 (c, 1H), 4,64 (M, 2H), 4,39 (ax,
J=143, 7,2I'u, 1H), 3,18-2,88 (M, 3H), 2,24 (n, J=14,7T'u, 1H), 2,00 (M, 1H), 1,85 (m, 2H), 1,72
(m, J=13,6I'y, 1H), 1,38 (M, 1H), 1,16 (T, J=7,1T"1;, 3H).

Cranus 6

Coenunenue 7 (44,0 mr, 0,0840 mmonb) pactBopsnun B DMF (0,88 mu). K pactBopy
nobasysiu xyopun autust (35,7 mr, 0,842 mmonb) 1 cMech nepemernrsany npu 90°C B TedeHue
1,5 gacos. K peaknuoHHOMy pacTBOpYy m00aBisiM BOxy M cMech moukuciusian 10% BOAHBIM
pPacTBOPOM JIMMOHHOHM KHCJIOTBI, C MOCJENYIOIEH SKCTpakuuen stmnamneratoM. OpraHudecKuii
CJIOM TIPOMBIBAJIM BOJOW M CYLIMJIM HAJ CYJb(ATOM HATPHUS U 3aT€M OCYLIECTBIISUIM OTTOHKY
pactBoputensi. [1oay4eHHbI HEOUMINEHHBIH MPOAYKT OTBEPXKIAIN W3 AMATHIIOBOTO 3dupa ¢
nosiyuenuem coenunenns 1-2 (19 mr, Berxon 52%).

IH-AMP (CDCl3) &: 11,98 (c, 1H), 10,42 (c, 1H), 8,46 (c, 1H), 7,36 (an, J=15,2, 8,6l L,
1H), 6,83-6,77 (M, 2H), 5,06 (c, 1H), 4,64 (M, 2H), 4,35 (tn, J=14,2, 69T, 1H), 3,20-3,09 (m,
2H), 3,00 (m, J=10,8T"1y, 1H), 2,31 (», J=15,4T"'n, 1H), 2,06 (m, 1H), 1,89 (M, 2H), 1,76 (m, 1H),
1,42-1,36 (m, 1H), 1,24 (T, J=7,1T'1y, 4H).

[0080]

ITpumep 2

[ Xummueckast popmyna 25]
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Cranus 1

B armocdepe asora pacrBop coemmuenus 8 (1,3 mn, 11,1 mmons) B THF (7,0 mn)
nobapnsM Mo KarusiM K pactopy Marams (322 wr, 13,3 mmons) B THF (3,0 mu) u cmech
NepeMeIInBaId IPU KOMHATHOM TemmepaType B TedeHne 30 MHUHYT. PeakLMOHHBIA pacTBOp
oxjaxaanmu 1o 0°C u nobasnsimu Honua menu (210 mr, 1,1 MMonb) 1 o KarwisiM 100aBIISLITH
pactBop coequnenus 9 (1,2 mu, 16,6 mmons) B THF (6,0 mi). CMmech HarpeBanu 10 KOMHATHON
TEMIIEpaTypbl U NepeMeLInBaiIu B TedeHue 2 4yacoB. K peakunmoHHOMY pacTBOpy A00aBisiiu
HACBHIIEHHbIN BOJHBIA pacTBOp xJjopuaa aMMmMoHus. CMech 3KCTParupoBaliil 3TUJIALIETATOM.
OpraHnueckuii CIOH MPOMBIBAIN HACHIIEHHBIM COJIEBBIM PACTBOPOM M CYIIMIIN HaJ O€3BOAHBIM
cynbhaToM HATPUS U 3aTeM OCYINECTBISUIM OTIOHKY pactBopuTess. llonydeHHbIH OCTaTOK
OYMINAJHM KOJOHOYHOW Xpomartorpadueil Ha cuiukarene (TeéKCaH-STHIIALETAT) C HOJy4YeHHEM
coequnenusi 10 (192 wmr, Beixox 11%).

IH-AMP (CDCl3) 6: 4,86 (T, J=4,8T'ny, 1H), 3,99-3,96 (M, 2H), 3,90-3,79 (m, 3H), 1,72-
1,67 (m, 2H), 1,55-1,48 (m, 4H), 1,36 (1, J=4,5T'n, 1H), 1,20 (n, J=6,3T'u, 3H).

Cranus 2

K pacrBopy coemmuenust 11 (334 wmr, 0,60 mmons) B THF (2,0 mu) mobasnsim
coequnenue 10 (1922 wr, 1,2 mmons), tpudpenmndochun (315 mr, 1,2 mmonb) u Ouc(2-
METOKCHATIIN) azoaukapOokcunat (281 mr, 1,0 MMoJb) 11 cMeCh NepeMeIInBaIi P KOMHATHOM
Temreparype B TedeHne | dyaca. K peaknMoOHHOMYy pacTBOpy AOOaBJSIIM BOAY M CMECh
SKCTparupoBaiy sTuianeratoM. OpraHMYecKHil CJIOH NPOMBIBAINM HACBHILEHHBIM COJEBBIM
pPacTBOPOM M CYIIMJIM Halx O€3BOIHBIM CyNb(aTOM HATPUA M 3aT€M OCYILIECTBISUIM OTTOHKY
pactBoputens.  IlomyueHHBIT  OCTaTOK  moaBepraiu rpyOOi  OYHUCTKE  KOJOHOYHOH
xpomarorpaduel Ha cunukarene (reKCaH-3TUJIALeTar).

MC: m/z=699 [M+H]+

Cranus 3

K pacrBopy rpyboouniienHoro npoaykra (100 mr), momyyennoro Ha Craauu 2, B
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aneronutpuine (1,0 mur), moGaBmsIM rUAPAT M-TOMYOJNCYIb(pOHOBON KuCHOTHI (45,1 mr, 0,242
MMOJIb) ¥ CMECh HarpeBaji ¢ OOPaTHBIM XOJOAMIBHIKOM B TeueHue 210 munyT. PeakiimonHomy
pacTBOpY NaBajy OCTBITH AO KOMHATHOH TeMmmepaTypbl M A00aBISUIM HACBHIIIEHHBIM BOIHBIN
pacTBop ruapokapOoHara Hatpusi. CMech 3KCTparupoBanu 3tuianeraroM. OpraHuueckuil ciomn
NPOMBIBAJIN HACBILIEHHBIM COJIEBBIM PACTBOPOM M CYLIMJIM Haj O€3BOJHBIM CyJIb()aTOM HATPHS
U 3aTe€M OCYINECTBJSUIM OTTOHKY pacTBoputess. [lomyuennsiit ocraTok pacrsopsuin B DMF (1,0
mi). K pactBopy nobasisiin kapoonat uesust (140 mr, 0,43 mmonb) u Gersundpomun (34,1 Mk,
0,29 mMMoOnB) U CMech IepeMellnBald MPU KOMHATHOH TeMmriepatype B TedeHue 3 4dacoB. K
PEaKLMOHHOMY pacTBOPY HOOABISIM BOAY U CMECh OKCTPArupOBaM  STHJIALETATOM.
OpraHu4eckuii CJI0 MPOMBIBATIM HACBILIEHHBIM COJIEBBIM PACTBOPOM U CYIIWIIN HaJl O€3BOIHBIM
cynb(aToM HATPHUsl M 3aTE€M OCYIIECTBISUIM OTIOHKY pacTBOpHTENs. [lOJTydeHHBIH OCTaTOK
OYMINAIN KOJIOHOYHOH Xxpomarorpaduell Ha cuimkarene (XJaopohopM-METaHOI) ¢ MOJyYCHHEM
coenunenus 13 (65,1 wmr).

MC: m/z=537 [M+H]+

Cranus 4

Coenunenue 13 mnoasepranu TOH ke peakuuu, kak Ha craauu 6 Ilpumepa 1, ¢
noxydenuem coenuHerns 1-50 (31 mr, Beixon 57%).

IH-AMP (CDCl3) &: 11,93 (c, 1H), 10,40 (c, 1H), 8,39 (c, 1H), 7,40-7,34 (m, 1H), 6,84-
6,77 (M, 2H), 5,11-5,09 (m, 1H), 4,64 (n, J=5,81", 2H), 4,40-4,31 (m, 1H), 3,27-3,21 (M, 1H),
3,13-3,06 (m, 1H), 2,32-2,28 (M, 1H), 2,12-2,04 (M, 1H), 1,86-1,83 (M, 1H), 1,79-1,75 (m, 1H),
1,63-1,48 (m, 2H), 1,21 (T, J=7,2I'y, 3H), 0,89 (&, J=6,31"11, 3H).

[0081]
ITpumep 3
[Xumuueckast popmyia 26]
OBn O OBn O
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Cragus 1

K pacrBopy coemunenus 11 (352 wmr, 0,629 mmons) B DMF (3,5 min) nobGasnsiu
kapOoHat kanus (261 mr, 1,89 mmons) u 4-6pomOyTeH (147 mr, 0,943 MMOIB) U CMECH AaBaju

IpopearupoBaTh B TEYEHHE HOYM NPU KOMHATHOW Temmepartype. K peakLnoHHOMY pacTBO
y y y
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n00aBIsIM BOAY M CMECh SKCTPAarHpoBaiu sTmianeraToM. OpraHuuecKuil CIOW MPOMBIBAIIN
BOJIOM M HACBILIEHHBIM COJIEBBIM PACTBOPOM M CYLIMJIM Haj O€3BOJHBIM CyJb(paToM HATPUs U
3aTe€M OCYLIECTBJISJIN OTTOHKY PACTBOPUTEJIS.

MC: m/z=611 [M+H]+

Cranus 2

K mony4yeHHOMY Ha craguu 1 HEOUMIIEHHOMY HPOAYKTY N00aBIsuU 4 MOJIB/J PacTBOP
XJIOPHCTOBOIOPOAHOM KUCIOTHI B TUOKcaHe (3,15 Mi1) u cMech mepeMeInnBaiy Mpyu KOMHATHOH
Temreparype B TedeHue 2 4acoB. K peaklimOHHOMY pacTBOPY 10OABIISTH HACBIIEHHBINA BOIHBIN
pactBop OmkapOoOHATa HATPUsS M CMECh SKCTPArupoBaiu dTHiarieraToM. OpraHM4ecKwil Ciion
NPOMBIBAJIN HACBILICHHBIM COJIEBBIM PACTBOPOM M CYLIHJIM HaJ O€3BOJHBIM CYJIb()ATOM HATPHS
Y 3aT€M OCYLIECTBJISLIA OTTOHKY PaCTBOPUTEIIS.

MC: m/z=511 [M+H]+

Cranus 3

[Tony4yeHHbIN Ha CTamuu 2 HEOYHIIEHHBIH NponykT, akpojeuH (102 mr, 1,83 mMMmonp) u
rUapaT n-Toiyolcyib(onoBoit kucnotsl (11,6 mr, 0,061 MMONb) pacTBOPsUIM B JUXJIOPITAHE
(9,6 wmm). PactBop mepememmBaiu npu 100°C B Teuenme 6 wacoB. Ilocine Toro kak
PEaKLMOHHOMY PAacCTBOPY AABAJM OCTBITH O KOMHATHOH TeMIlepaTypbl, NOOABISUIM BOAY M
HACBHIIEHHBIN BOIHBIA pacTBOpP OMKapOOHATA HATPUS U CMECHh SKCTPATMPOBAJIN 3THIIALETATOM.
Opranudeckuii €0 MPOMBIBAJIM HACBILIEHHBIM COJIEBBIM PACTBOPOM U CYIIWIIN Hal O€3BOIHBIM
cynb(aToM HATPHUsT M 3aTEM OCYIIECTBISUIM OTIOHKY pacTBopuTessi. [loimydeHHBIH OCTaTok
OYMIIANIN KOJIOHOYHON Xpomartorpadueil Ha cunukarene (TeKCaH-3TUJIALETaT) C MOJyYEeHHEM
coenunenus 16 (115 mr).

MC: m/z=549 [M+H]+

Cranus 4

Coenunenue 16 (66,4 mr, 0,121 mmonb) m katanusatop Xoseinsl-I' padbca Broporo
nokosienusi (60 mr, 0,139 mMmonb) pactBopsiin B auxiopmerane (10 mur). PacTBop HarpeBaiu ¢
OoOpaTHBIM XOJIONWJIBHUKOM B Te4eHHe O 4acoB. PacTBOpHUTENh M3 PEAKIMOHHOIO pPacTBOpa
3aTeM OTIOHSUIM M TOJIyYEHHBIH OCTaTOK MoABepraju rpyOoil OYHCTKE KOJOHOUYHOH
xpomarorpaduel Ha cuinkaresne (3THIaleTaT-MeTaHOM).

MC: m/z=521 [M+H]+

Cranus 5

ITonyuennoe Ha craguum 4 coeauHeHue |7 moaBeprajiu ONTHYECKOMY DPA3AEICHUIO
metonoM SFC ¢ monyuenunem coequHenus 18.

Kononka: CHIRALPAK IC/SFC (5 mxwm, BHyTpeHHUH auamerp 250 x 20 Mm)

Ckopoctb oroka: 20 My/MuH

Jnvna Bonubl Y @-aerexiuu: 220 HM

AHanuTuyeckue  yCJOBMA:  MOJAJEP’KUBAIM  KOMIIO3ULMOHHOE  COOTHOIIEHUE
MeOH/CO,=70/30, u pacTBOp noAaBagu B Te4eHHE 21 MUHYTHL

Cranus 6

Coenunenue 18 moasepranu TOH ke peakuuu, kak Ha craguu 6 Ilpumepa 1, ¢
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noxydenuem coenunerus 11-72 (11 mr, Beixon 74%).

IH-AMP (CDCI3) &: 11,93 (c, 1H), 10,42 (T, J=5,6I', 1H), 8,50 (c, 1H), 7,40-7,33 (M,
1H), 6,84-6,77 (M, 2H), 6,28-6,24 (m, 1H), 5,96-5,91 (m, 1H), 5,32 (n, J=5,2T'y, 1H), 4,68 (az,
J=15,2, 6,0I'y, 1H), 4,61 (nn, J=15,6, 6,0I'u, 1H), 3,83 (ar, J=21,2, 7,2I'y, 1H), 3,53 (ar, J=20,8,
6,8I'n, 1H), 3,39 (11, J=11,2, 4,4I'u, 1H), 3,04 (on, J=10,8, 6,81y, 1H), 2,77-2,68 (M, 1H), 2,35
(o1, J=18,8, 4,811y, 1H), 1,23 (1, J=7,2'yy, 3H).

[0082]

IIpumep 4

[ Xummueckast popmyna 27]

HO ™ ™"

_FQVPQJLN/\

[1-40

Cranus 1

K pactBopy coenunenust 11 (326 mr, 0,59 mmons), coenunenus 19 (87 mr, 0,77 MMOJIb)
u Ttpupenundocpuna (307 wmr, 1,18 wmmomp) B THF (3,5 ™) npobaBmsim  au-2-
MeTOKcuITUIa3oaukapookcmnar (274 wr, 1,18 wmmons) mpu 0°C u cMech OCTaBJISLUIH
BBICTAUBATBHCS TIPU KOMHATHOW Temmeparype B TeueHue 12 yacos. K peakuuoHHOMYy pactBopy
n00aBIsSIM BOAY M CMECh SKCTPAarHpoBaiu dTmiareratoM. OpraHuuecKud CIIOW MPOMBIBAIIN
BOJIOM M HACBILICHHBIM COJIEBBIM PAaCTBOPOM M CYLIHMJIM HaJ O€3BOIHBIM CyJb(paToM HATPUS H
3aTeéM OCYLIECTBISUIM OTIOHKY pacTtBOpuTens. lIoaydeHHBbIH OCTATOK OUYWINAIN KOJOHOYHOH
xpoMatorpadueit Ha cunmkaresie (reKCaH-3THiAleTaT) ¢ nojaydeHuem coenuHenust 20 (293 wr,
BbIXON 77%).

MC: m/z=653 [M+H]+

Cranus 2

Coenunenue 20 (287 wr, 0,44 Mmmonb) cycneHnupoBaiu B quokcane (3,4 mun) u Bozxe (2,3
mi). K cycnensun npu 0°C nobasnsim 2,6-nytunus (0,10 i), runponepuonat Hatpust (282 wr,
1,32 mmonp) u kanust ocmat(VI) guruapar (8,0 mr, 0,02 mmonb) u cmech Harpesanu ot 0°C no
KOMHATHOH TeMIlepaTypbl B Te€4YeHHE S5 4acoB. PeakimoHHBI pacTBOp (UIBTPOBAIN Uepes

Hemut® u nobasnsmu 10% BomHBINA pacTBOp THOCYIb(aTta HaTpus. Cmech 3KCTparupoBaIu



50

stunaneratoM. OpraHuyecKuil CJIoi MPOMBIBAIN BOJOW M HACBILEHHBIM COJIEBBIM PACTBOPOM U
CYIIMJIM Haja Oe3BOJHBIM Cyib(aTOM HATPUS M 3aT€M OCYIIECTBIUIM OTTOHKY PaCTBOPHUTEIL.
ITonydeHHBIIT OCTATOK OYMINAIM KOJIOHOYHOW xpomarorpadueil Ha cuimkarene (Te€KcaH-
STHJIALIETAT) ¢ ToydeHueM coequaenus 21 (223 mr, Beixon 78%).

MC: m/z=655 [M+H]+

Cranus 3

Coenunenne 21 (192 wr, 0,29 wmmombp) pactBOopsuin B 4 MOJNB/I  pacTBOpe
XJIOPUCTOBOIOPOIHON KHUCIOTHI B nuokcane (1,47 mut). CMech nepeMernnBaiyu mpyu KOMHATHOU
TeMmrneparype B TedeHue 2 4acoB. PacTBopuUTeNb OTTOHSJIM W TOJYUYEHHBIN HEOUMILEHHBIN
NPOAYKT pacTBOpsuiu B Tonyotie (2,0 mu). K pacTBopy n00aBiIsiv KaTaIUTUYECKOE KOJTHYECTBO
YKCYCHOHM KHCIIOTBI, U cMech nepememnBanu npu 90°C B teuenue 2 yacoB. K peakunoHHOMY
pacTBOpy HOOAaBISUTM HACHILEHHBIH BONHBIM pacTBOp OukapOoHaTa HATPUsI U CMECh
3KCTparupoBaiu 3TwiarneratoM. OpraHudeckuil CjaoW MPOMBIBAJIM BOAOW U HACBHILEHHBIM
COJIEBBIM DPACTBOPOM M CYLIMJIM HAaJA CyJib()aTOM HATPHS M 3aTE€M OCYIUECTBIISIM OTIOHKY
pactBoputens. [lonydeHHBIH OCTaTOK OYHINAIN KOJIOHOYHOH XpoMaTorpadueil Ha CUIuKaresie ¢
MOJIyYeHUEM JauacTepeoMepHoil cMecu. llonyueHHy0 AMacTepeoMepHYI0 CMeCh IOIBEprajiu
onrTudeckomy pasaeneHno merogoM SFC ¢ monydennem coequnenus 22 (69 mr, Berxon 44%).

Kononka: Mcnons3oBamu nocnenosarensHo ase KonoHkH CHIRALPAK IC/SFC (5 MM,
BHYTpeHHUI quametp 250 x 20 Mm).

Ckopocts noroka: 20 my/MuH

Jnvna Bonubl Y @-perexuun: 220 HM

VYcnoBus  ppakLIMOHUPOBAHUS:  IMONAEPKUBAIM  KOMIIO3UIL[MOHHOE  COOTHOLICHHE
MeOH/CO,=65/35 u pacTBOp NnojaBajIy B T€UEHHE 35 MHUHYT.

MC: m/z=537 [M+H]+

Cranus 4

Coenunenne 22 moasepranu TOW ke peakuuu, kak Ha craauu 6 Ilpumepa 1, ¢
nony4yeHuem coeauHenus 11-40.

MC: m/z=447 [M+H]+

[0083]

ITpumep 5

[ Xummueckast popmyna 28]
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Cragus 1

K pactBopy coenunenus 23 (1,59 r, 12,2 mmons) B8 DMF (16,0 M) mpu 0°C noGasisiu
umugason (0,998 r, 14,66 mmonb) u Tper-OyTrnaumetmncumixiaopun (1,84 r, 12,21 Mmmone) u
CMeCh NepeMelMBaIul NMPU KOMHATHON TeMmmeparype B TedeHHe 3 4dacoB. K peakLMOHHOMY
pacTBopy m00aBISIM HACHILEHHBI BOAHBIA PACTBOP XJIOPUAA AaMMOHHSI U CMECh
3KCTparupoBaiu s3TunaneratoM. OpraHuyeckuil CjaoM MPOMBIBAJIM BOAOW U HACHILEHHBIM
COJIEBBIM PAcCTBOPOM M CYIIWJIM Haja O€3BOOHBIM CyJb()aToOM HATpus, 3aTeM OCYINECTBIISLIH
OTIOHKY pacTBoputes. [loMydeHHBbI OCTATOK OYHINAIM KOJOHOYHOH Xpomarorpadueii Ha
cunkarese (reKCaH-3THIaLeTaT) ¢ mosyueHuem coequHenus 24 (1,39 r, 47%),).

IH-AMP (CDCls) o: 3,47-3,55 (M, 4H), 2,09-2,15 (m, 2H), 1,88-1,95 (c, 1H), 1,65-1,79
(M, 2H), 1,32-1,42 (m, 2H), 0,88-0,89 (M, 1H), 0,85 (¢, 9H), 0,039 (c, 6H).

Cragus 2

K pacteopy coemunenust 24 (400 mr, 0,164 mmonb), coequnenus 11 (700 wmr, 1,26
MMonb) U Tpudenmnpochuna (660 mr, 2,52 mmonas) B THF (7 mi) npu 0°C noGasmsimu nu-2-
MeTOKCHITUIa3oauKkapookcmnat (589 wmr, 2,52 MMOJIb) B CMECh OCTaBJISUIA BBICTAUBATHCS TPH
KOMHATHOW Temreparype B TedueHHe 12 wacoB. K peakimoHHOMY pacTBOpy A0OABIsUIA BOLY U
CMECh SKCTparupoBaiu stujaneratoM. OpraHu4ecKuil CJIOH MPOMBIBAIA BOJOW M CYLIWUIH HaA
0e3BOAHBIM CyJIb(aTOM HATPHUS U 3aT€M OCYILIECTBISUTM OTTOHKY pacTBOpuTes. IlomyueHHBIH
OCTaTOK TOABEPraju rpy0ol OYHCTKE KOJOHOUHOW Xxpomarorpadueil Ha cuiukarene (TeKCaH-
STUJIALIETAT).

Cranus 3

K pactBopy coenunenus 25 (1,06 r, 1,35 mmons) B THF (10,0 M) nobasmsuiu 1 mons/n
pacteop TBAF B THF (1,63 mu, 1,63 MMonb) M CMeCh MEpPEeMELIMBAIN IMPH KOMHATHON
Temreparype B TedeHne 12 uacoB. K peakunmoHHOMY pacTBOpPY AOOABISIM HACBIIEHHBIA
BOJIHBIIl pacTBOp XJIOpUJA AMMOHHS U CMECh 3KCTparupoBaiu dTujaneratoM. OpraHudeckuil
CJIOM TPOMBIBAJM BOAOH M HACBHIIIEHHBIM COJIEBBIM PACTBOPOM U CYLIMJIM Hal O€3BOIAHBIM
cynb(aToM HATPHsT M 3aTE€M OCYIIECTBISUIM OTIOHKY pacTBopuTensi. [loiaydeHHBIH OCTaTOK

OYMIIANN KOJIOHOYHON Xpomartorpadueil Ha cunukarene (reKCaH-3TUJIALETaT) C MOJy4YEeHUEM
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coenuneHus 26 (720 wmr, Berxox 80%).

MC: m/z=669 [M+H]+

Cranus 4

K pactBopy coenunenus 26 (720 wmr, 1,08 Mmonb) B nuxnopmerane (8,0 mi) nobasnsmu
nepuoauHaH Jlecca-Maptuna npu 0°C. CMmech nepeMennBaiy Npyu KOMHATHON TeMIiepaType B
teueHne 1 ygaca. K peakumonHomy pactBopy nobasisiin 10% BOmHBIN pacTBOp THOCYJIb(aTa
HATPUS M HACBILICHHBIH BOAHBIA PacTBOP THUAPOKapOOHATA HATPUS, U CMECh 3KCTPArHPOBAIU
xjopodopmoM. OpraHUYeCKHil CJIOH MPOMBIBAIA BOJAOHW M HACHIIIEHHBIM COJIEBBIM PACTBOPOM U
cymmwin Haj Oe3BOAHBIM CyJb()aTOM HATPUS, 3aTE€M PACTBOPHUTENb OTTOHSUIA AUCTUIUISLIHEH.
ITonydeHHBIIT OCTATOK O4YMINAJIM KOJIOHOYHOW Xpomarorpadueii Ha cuiukareine (TeKCcaH-
STHJIALIETAT) ¢ TIoydeHueM coenuaenus 27 (393 mr, Beixon 55%).

MC: m/z=667 [M+H]+

Cranus 5

PactBop coenunenus 27 (393 mr, 0,59 mmonb) B anerorutpuie (8,0 M) HarpeBaiu 10
60°C u mnepememmBaiu B TedeHne 80 wmuHyT. K peakumoHHOMY pacTBOpY HOOABISIIH
HACBIIEHHBI BOJHBIA pacTBOp TruapokapOOHaTa HATPUST M CMECh OSKCTParupoBaU
stunaneraToM. OpraHuyecKkuil CJIoi MPOMBIBAIN BOJOW M HACBILIEHHBIM COJIEBBIM PACTBOPOM U
CyIIWIN Haja Oe3BOOHBIM CyJib(aTOM HATPUs, 3aT€M OCYLIECTBISUIM OTTOHKY PAaCTBOPHUTENS.
ITonyueHHbIil HeounIIEeHHBIH TPOnyKT pactBopsiu B DMF (4,0 mu). K pacrBopy nobasnsim
kapOoHaTt ne3us (576 mr, 1,77 mmonb) u 6ersunopomun (0,21 mu, 1,77 mmons) npu 0°C u cmech
nepeMelIMBald NPU KOMHATHON TeMIleparype B TeueHue HouM. K peaklMOHHOMYy pacTBOpY
n00aBIsANM BOAY M CMECh JKCTPArHpoBaiu »THiarneraToM. OpraHuuecKkuil CiIoW MpOMBIBAIN
BOJIOM M HACBHILEHHBIM COJIEBBIM PACTBOPOM M CYLIMJIM Hajx O€3BOAHBIM CyJb(aTOM HaTpus,
3aTeM OCYLUECTBJISIIM OTTOHKY pacTBoputesis. IloaydeHHbI OCTaTOK OYHMIIANM KOJOHOYHOM
xpomarorpadueii Ha cumukaresie (reKCaH-3THIALETAT) U MOABEPraid ONTUYECKOMY Pa3IeICHUI0
metonom SFC ¢ nmonydenuem coenunenus 28 (89 mr, Boixon 28%).

Kononka: Mcnonb3osamu nocnenosarenbHo Ase kKonoHkH CHIRALPAK IC/SFC (5 MM,
BHYTpeHHUI quametp 250 x 20 Mm).

Ckopoctb noroka: 20 My/MuH

Jnvuna Bonubl Y @-perekimn: 220 HM

VcnoBuss  (ppakKLIMOHUPOBAHUS:  MONACPKUBAIM  KOMIIO3UI[HOHHOE  COOTHOLICHHE
MeOH/CO,=75/25 u pacTBOp NOAaBajM B TeYeHHE 45 MUHYT.

MC: m/z=549 [M+H]+

Cranus 6

Coenunenne 28 moasepranu TOH ke peakuuu, kak Ha craauu 6 Ilpumepa 1, ¢
noxydeHuem coenunenns 11-4 (11 mr, Beixon 74%).

MC: m/z=459 [M+H]+

[0084]

Crnenyromue COeMHEHNS TAKXKe CHHTE3UPOBAJINA TAKUM e IyTeM, KaK OMUCAHO BbIIIE.

[0085]
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Tabnuua 1
e CTpyrTypa N CrpykTypa
CH O OH Q
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Tabnuua 2
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Ne CrpyxrTypa He CrpyrTypa
OH O OH O
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Ne CprKTypa I CrpykTypa
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Ne CrpyrTypPa Ne CrpyxTypa
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e CrpykTypa Ne CrpyxTypa
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Tabnuua 7

N CrpyxTypa Ne CTpykTypa
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F 0 kJ\
Ii_osg \Q\/ WHU\ 4,, ”'068 \Q\/ EHU\ :.,’
N’\
11-060 | ¢ Ny ',, 11-069 Ny w
*\o/"
Q QH ©
F F Ogiy N~
H
11-061 11-070 N A N‘N).,
S 'S
OH O
F Y 0 N N/\
1062 SNy W 11-071 N.Ax N.N)-,,,
F (@)
OH O
H NS )"/ N”\
1-083| NG AN A, 11-073 oMy
F 0 ‘-@
OH O OH ©
F. (] S N..—'
1-064 N 11-074 \ N, J
\. "? F \ \N "ff
F o) k)

q-”

Tabnuua 8
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N CrpykrTypa Ne CrpykTypa
OH O OH O
Cl 8] XN N/ F. &) N N/\
H H
11-075 N ANy ).,,, 11-083 No A N‘N).,,,
F 0 U""f F o) LA
OH O
\N H 0 s N/\
nore| LA R N PN 11-084 SoNay J.
N™ a
. Q
\Q\/ ) Nf\
1-077 ‘\J II-085 SN+ -,,
OH O
F ' O, N N~
1-078 =-Ney 'w 11-086 N 7% N-N)'w
Food U,
OH O
F. F @] o N/
N J
1-079 SLNY ,4, I1-087 Ny A Ney A
F e} k)
N’\
N N l’, W N ’l/
1-080| " I1-088
pat
|
OH O
N N, J
1-og1| N Ny ,,, 11-089 ANy,
F 0 r\—-/
OH O
Cl ’ O s N/
1-082 S-Ney *w 11-090 N "~N)'w
Pl U
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Tabmuna 9
Ne CrpyxTypa e CrpyKTypa
OH O OH ©O
al ) O N~ ] NN
11-091 No s ”‘n’Lv I-099| No N,N,k;
ls] ,'\) F ¢ u
OH O
F. 0, M N.-"\
N J
No ANy 2%
11-092 11-100 L J '\,'*IJ
DH ©
F. 0 Ty N/\
N A
N N N"N %
11-093 11-101
F o )4
/O
OH D OH Q
F. F " O o N/ F. y Q. Ry N/\
11-094 N AN A 11-102 N AN Ay
F o F 0 I\C:‘;,
OH O Cl OH O
F SN O S NN ,tj/\':/H O SN N
i - |
11-095 PN N‘N’lW 103 1A Rl N‘N,LW
| 0 k)
OH © F OH ©
F. o] Ny N/\ F O e N/
¥ J N J
11-096 N AN Ay 11-104 N ANy Ao
L ) 0 L
O
OH O OH ©
F. F (o) N NA“ F 0 Ny N/\
H H
Ny AN, N ANy,
11-097 1 I 11-105 I I 1 ;
\
cl OH © ; - o ODH O
NN Y NS A \N ,T/\
11-098 - sr oy S 11-106 SN,
U F 0 o

[0088]
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Tabnuua 10

CTpyKRTYDPA Ne CTpyKRTYPa
OH O OH ©
1-107 N N\NJ.,,,\ II-116 N AN,
L o ) F ) \——@
OH O OH O
’ 0 L N” F y 0. N N"
1-108| o, N A N‘"J'"’I 1117 Ny AN A
F 0 k/o F o] U
CH O CH O
F. . (o] N N/\" F. ’ 0. n N/\‘
lI-109 Ny ANy Ay =118 N AN
L./l(/ Fo) @
OH © OH 0
F. Q e N F. Q. R N~
N N..J N Noy,
1-110 I 1-119 SNy,
F 0 N Q F 0
g /OJ‘/
HNo
OH O J\ OH Q
F. 9y (@) e N F. F ; 0. % N/
1-111 N. s N‘NJ""/ 11-120 N ANy A,
F 0 vy F o \-@
OH © OH O
F. F ) O~ F y NN
11-112 N ANy -, 11-121 N _As N,
N, NT %
F o 4 F 0 \——/
Vi E4
OH O OH D
F. . 0, N N/ F. ’ 0, o N/
I-113 N N ., II-122 N A . s
N N
F 0 F o
OH O OH O
1-114 No N~NJ~:, 11-123 N A% N~NJ-',,
F ! F F ) L{
£ F
OH O OH O
F. F O\ Oa N N
N J N N...J
1-115 N Nay 11-124 SNy
F o] O F Q

Cl

Tabmuua 11
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Ne CprKTypa Ne CrpyrTypa
OH O
1-125 Q\/ p/l "I -133 /Q\/ p)\
O g __
O\ N
“_126 \QV mﬁﬁ J’l EI_134 @\/ \p{ :,,
6
-127

@ﬁ

H-135 /If p’k A
F
N’\
1128 -Nay ,,, I-136 >Ny
|= \o;
O O
Q - N/"-\
11129 N J I-137
N T N\N ey T N ’II
P .
OH 0O OH O
F O Ay Aoy~ Oxp N~
H H
11130 N AN Ne o, I-138 N A N.
N f N %
F 0 '\_)-.,,, F 0 )*/
OH © OH ©
F. Q SN N/\\ F. F 0 [ N/
N - [1-139 N N
1-131 No AN - L
F o (L-/ F 0
OH O
Cl o) ™ N
No N N,
11-132 g -,, i1-140 N
,,, 0 K)
F
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Tabnuua 12

N CTpykTypa Ne CTpyKTypa

OH O OH O

11141 Nay :,, 11149 Ny ANy A,
F ‘—L}’

N’\
I-142] Ney ,,, 11-150 Ny W

OH O OH O
11-143 N ”‘N)"'r] 1-151 | c1 N N'NJ K
Foooo K (N

F o
O F F

CH O QH ©
F H 0 Ry N ’ 0, N N“
11-144 No A N‘N%\ -152 o N A N"NJ"
F o u F o tég

OH O
H YW
II-145 Ny ',, 1-153| o Nu ANy s
S Sy

11-146 \Q\, 7;;5"/& Ay 11-154 \Q\/ mji}‘*'f,
F

0

OH O OH ©
F O~ N F O N
H N n N )
11-147 XN 1-155 =Ny
F 0 L F 0 )~Q

OH O

11-148 SNy "’ 1-156 N s N‘NJ"
Q‘ ;0

[0089]
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Tabmmua 13
Ne CTpyKTypa N Crpykrypa
CH © OH O
F# I ” O NS F. y O NN
1-157| Ny N A N_N). 11-159 N s N‘N%\
F 0 ij:u F 0 k)
OH O
F. FOQ AN
H
11-158 \QN S N"N'J"’
F o Kﬂ
[0090]

dusnueckue JAAHHBIC MO KAXKAOMY COCIMHCHUIO MOKAa3aHbI HUXKE.
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Tabnuua 14

N | MC |Bapsan| N |MC [ Bapsag| N | MC [Bapag | N | MC | Bapsn| N | MC | 3ap=an

-001] 435 | M+H |[1-050| 447 | M+H [l-046] 479 | M+H |[1I-095| 450 | M+H |I-144| 447 | M+H
I-002| 433 | M+H [1-051| 495 | M+H [I-047| 435 | M+H |1I-096| 449 | M+H |1I-145| 461 | M+H
I-003 | 467 | M+H [1-052| 523 | M+H [l-048| 493 | M+H [1l-097| 485 | M+H |I-146| 512 | M+H
004 | 469 | M+H [1-053| 487 | M+H |Ii-048| 451 | M+H |1I-098| 491 | M+H |1-147| 459 | M+H
I-005| 453 | M+H [II-001| 479 | M+H [ll-05G]| 458 | M+H |1l-099| 449 | M+H |1-148| 449 | M+H
I-006| 447 | M+H [1I-002| 507 | M+H [I-051] 433 | M+H |Il-100| 524 | M+H |1-149| 475 | M+H
I-007 | 467 | M+H [1I-003| 475 | M+H {l-052| 447 | M+H [Il-101| 488 | M+H |II-150| 477 | M+H
I-008| 433 | M+H [1I-004| 459 | M+H [I-053| 465 | M+H [Il-102| 461 | M+H |I-151| 503 | M+H
009 | 534 | M+H [II-005]| 493 | M+H [1l-054| 433 | M+H [II-103| 436 | M+H |II-152| 477 | M+H
I-010| 434 | M-CI [II-006] 493 | M+H [-055| 478 | M+H [Il-104] 419 | M+H [I-153| 475 | M+H
I-011] 451 | M+H [I-007] 451 | M+H [li-056| 460 | M+H |ll-105| 463 | M+H |II-154 499 | M+H
I-012| 447 | M+H [1I-008| 449 | M+H [I-057| 434 | M+H |Il-106] 481 | M+H [I-155| 499 | M+H
I-013| 448 | M-CI [II-009| 459 | M+H [I-058| 449 | M+H |II-1107| 449 | M+H |II-1156| 475 | M+H
IF014| 493 | M+H [II-010] 477 | M+H |i-059| 463 | M+H [II-108| 437 | M+H |II-157| 462 | M+H
-015] 419 | M+H [lII-011| 495 | M+H {i-06C| 477 | M+H |[lI-109] 417 | M+H [I-158| 449 | M+H
-016] 463 | M+H [lI-012| 463 | M+H [i-061] 449 | M+H [lI-110] 491 | M+H [1-159 461 | M+H
I-017] 459 | M+H [ll-013| 457 | M+H [I-062] 450 | M+H [lI-111] 431 | M+H
018 | 467 | M+H [II-014| 449 | M+H {II-063| 469 | M+H |II-112]| 467 | M+H
I-019] 449 | M+H |ll-015] 477 | M+H {li-064 ] 479 | M+H |1I-113] 433 | M+H
I-020| 461 | M+H |[lI-016] 491 | M+H {li-065 435 | M+H |lI-114]| 501 | M+H
1021 | 447 | M+H [II-017] 473 | M+H [I-066| 463 | M+H |ll-115] 465 | M+H
1-022| 489 | M+H [II-018| 473 | M+H {l-067| 491 | M+H |II-116] 453 | M+H
I-023| 489 | M+H [1I-019] 450 | M+H {Ii-068| 433 | M+H |II-1117] 433 | M+H
I-024 | 477 | M+H [II-020| 465 | M+H {ll-069| 464 | M+H |II-118]| 459 | M+H
I-025| 451 | M+H [1I-021] 475 | M+H |I-070| 467 | M+H [1I-1119]| 449 | M+H
I-026 | 473 | M+H [II-022] 435 | M+H [1-071| 447 | M+H |II-1120]| 471 | M+H
I-027 | 481 | M+H [1I-023| 447 | M+H (1-072| 431 | M+H |II-1121] 419 | M+H
I-028| 459 | M+H [1I-024| 449 | M+H |li-073] 433 | M+H |lI-122] 445 | M+H
I-029| 447 | M+H [II-025( 459 | M+H |l-074] 437 | M+H |1I-123] 433 | M+H
I-030| 447 | M+H [1I-026] 449 | M+H {1-075| 448 | M+H [1l-124] 501 | M+H
I-031] 445 | M+H [1I-027| 467 | M+H {i-076] 450 | M+H |1I-125] 492 | M+H
-032| 447 | M+H [11-028| 461 | M+H {l-077| 415 | M+H [1l-126] 463 | M+H
I-033| 466 | M+H [II-029| 469 | M+H {li-078| 473 | M+H |II-1127| 463 | M+H
034 | 449 | M+H [II-030| 473 | M+H [li-079] 485 | M+H |II-128] 485 | M+H
I-035| 449 | M+H [II-031| 465 | M+H {li-08C| 451 | M+H |Il-1129| 427 | M+H
I-036| 451 | M+H [1I-032| 463 | M+H |1I-081| 448 | M+H |II-130| 451 | M+H
037 | 451 | M+H ([lI-033] 453 | M+H {1-082] 433 | M+H |lI-131] 447 | M+H
I-038| 449 | M+H [Il-034( 491 | M+H [l-083] 431 | M+H |lI-132] 501 | M+H
I-039| 477 | M+H [lI-035( 463 | M+H |i-084] 501 | M+H |lI-133] 463 | M+H
-040| 477 | M+H [II-036( 449 | M+H [i-085| 447 | M+H |lI-134] 431 | M+H
041 | 501 | M+H [II-037] 445 | M+H [I-086| 431 | M+H |[II-135] 435 | M+H
-042| 433 | M+H [1I-038| 463 | M+H |-087 437 | M+H |lI-136] 461 | M+H
-043] 531 | M+H [lI-039| 461 | M+H [i-088 492 | M+H |lI-137] 461 | M+H
I-044 | 463 | M+H [1I-040| 447 | M+H {i-088| 447 | M+H |1I-1138] 435 | M+H
I-045| 451 | M+H [1I-041| 463 | M+H [1i-090| 449 | M+H |II-139| 449 | M+H
I-046 | 469 | M+H |11-042| 435 | M+H {1-091) 449 | M+H |Il-140| 431 | M+H
I-047 | 465 | M+H [1I-043]| 501 | M+H {1-092| 415 | M+H |1I-141] 434 | M+H
I-048| 467 | M+H [1I-044| 465 | M+H [1-093| 463 | M+H |II-1142| 451 | M+H
I-049| 483 | M+H [I-045]| 435 | M+H {-094| 431 | M+H |II-143]| 510 | M+H

[0091]

ITprmepsl OMOTOrUYECKUX WUCIBITAHUN IS COSNWHEHUS 110 HACTOSIIEMY H300pETeHUIO
OTMCAaHbI HUXKE.

Jroboe coemMHEHHE MO  HACTOSIIIEMY  HM300PETEHHIO  OKa3blBa€T  3aMETHBIN
UHruOUpyroumii >pQPexT Ha UHTEerpasy BUpyca.

B uwactHOCTH, B CcrmocoOax OLIEHKH, OIHCAHHBIX HIJKE, COCOUHEHHWE IO HACTOSIIEMY
m3oOperenmo umeer 3HaueHne ECS50 mnpegnoururensHo 100 HM wmnm  MmeHee, Oonee

npeanoututesbHo 10 HM mnm MeHee, erne Ooee MpenrnouTuTeNbHO S HM.
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[0092]

IIpumep ucneitanus 1: AktusHOCTh IpoTHB BUY

CepuiliHple pa3BefeHHs HCIBITBIBAEMOro o0pasua mnodydaan B 96-TyHOYHOM
mukpornanmere (50 Mki/nyHka). 2,5 x 10° kaeTok/mMa cycnensuu knetok MT-4 pacnpenensnu
npu 100 MKJI/TyHKa B IJIAHILIET, COAEP KA UCIBIThIBAEMbIN 0Opasel. 3aTeM pacTBOp BHpyCa
BUY pacnpenensimu npu 50 Mki/nynka. [Inanmmer nepememinBaiy mpy MOMOLIM MUKCEpa s
IUTAHIIETOB U KyJIbTUBHUPOBAIU B TedeHue 4 nueit B unkydarope ¢ COz. Pacteop MTT (3-(4,5-
OUMETUIITHA30-2-11)-2, S-mud eHunterpazonuii Opomun) pacnpenensid npu 30 MKJ/JyHKa.
[Tnanmery paBamu mpopearupoBaTh B TeueHue | uaca B umHkybatope ¢ COz. 150 wmxn
CyNepHATaHTa YA U3 KaXIOH JIYHKH, YTOOBI HE 3aXBaTUTh KJIETKU. 150 MKJI pacTBOpa st
JM3KCA KJIETOK JA00ABISUIM B KAXKIYIO JIYHKY M XOPOLIO MEPEeMEINIHBAIA MPH MOMOIINA MHKCepa
IUIA TIIAHIIETOB A0 MOJHOro Jn3uca kierok. Ilocie mepemernnBaHus B IUIAHIIETE U3MEPSIIH
ONTHYECKYI0 IUIOTHOCTb MNpU JABYX JAiauHax BOAH 560 HM u 690 HM, wuHCnonb3ys
MUKpoIiaHmeTHeid punep. Konuenrpauuro, uarudbupyomy 50% BUY (ECS0), onpenensiiu
MO KPUBOW 3aBUCHUMOCTH OT KOHLIEHTPALMH C UCIOJb30BAHUEM CIEAYIOIIeH MOAENU YeThbIpex-
napaMeTpUUECKON JOTUCTUYECKON KPUBOM.

y=A+ (B - A)(1 +(Cx))

A=MHUHHMMAaJBHBII MPOLEHT HHrHOMPOBaHUS (OTPULIATEIBHBIN KOHTPOIB, 0%)

B=makcuMasbHBIN MPOLEHT HHIHOMPOBAHUS (TTOJIOKUTENbHBIN KOHTPOIb, 100%)

C=KoHIIeHTpaLusl COeAMHEHHs B TOUKE nepernda

D=koadpunmenT HakioHa

X=KOHLIEHTpaLus COCUHEHUS

y=npoueHT uHruouposanus (%)

(PesynbraTsi)
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Tabnuua 15

¥ ECS0 =M | ¥ |EC50mM | ® |ECS50 =M | ® |ECS50 =M | W EC50 =M
001 0.52 I-044 1.20  |II-034 0.73  |I-077 110 |Ik120 | 0.22
-002 | 0.63 l-045 | 0.73 |lI-035 1.30 |I-078 110 (1121 0.71
i-003 1.40 l-046 | 0.43 |I-036 3.80 [I-079 | 066 |I-122 | 0.61
-004 | 0.56 I-047 1.50 |II-037 064 [I-080 [ 0.58 |I-123 1.60
I-005 1.30 I-048 1.20 |Ik038 | 2.00 |lI-081 3.10  |Ik124 | 2.60
-006 | 0.76 049 | 230 [I-039 | 290 [I-082 [ 0.74 |I-125 1.30
007 | 4.00 I-050 | 062 |I-040 | 260 [I-083 ] 095 |lI-126| 0.45
-008 [ 2.00 I-051 0.72  [1l-041 0.66 |l-084 1.80 |I-127 | 3.60
i-009 1.20 052 | 5.50 |Il-042 3.20 |lI-085 1.30  |I-128 | 0.72
-010 1.90 I-053 | 0.94 |1l-043 1.40  |IL086 1.00  |I-129 1.90
011 2.20 |lI-001 1.00 |Il-044 0.84 [I-087 1.40 |I-130| 0.13
012 | 4.00 |lI-002 077 |I-045 | 2.00 |I-088]| 3.10 |I-131 0.49
013 | 560 [I-003 | 6.20 |I-046 019 |[I-08g| 094 |I132| 0.51
014 | 10.00 |[I004 | 0.92 |II-047 057 K080 [ 320 11133 | 043
015 360 [I-005| 0.62 |1-048 0.55 [1-091 410 |I-134 | 3.00
016 1.40 |II-006 | 0.58 |1I-049 077 [I-092 [ 033 |I-135| 18.00
017 | 6.10 |IF007 | 062 |I-050 | 2380 [I-093 | 032 |I-136| 0.65
1+018 [ 2.10 [1-008 1.50 |II-051 074 [I-084 [ 0.57 |I-1137 | 33.00
-019 1.80 |I-00© | 2.60 |lI-052 0.62 [I-085 1.90 [I-138 | 2.10
1-020 1.30 |I-010 1.00 |Il-053 140 |I-096 | 068 |I-138 | 0.62
-021 1.10  |1-011 0.49 |1-054 0.34 |I-097 1.00 |I-140 | 3.60
-022 1.10 [I012 3.60 |I-055 058 |I-098 | 4.00 |I-141 0.65
F023| 062 [IF013 | 0.40 |II-056 083 |I-099| 033 |l142| 0.74
024 | 290 |I-014 | 0.55 |II-057 170 |Ik100 ] 3.00 |I-143 | 3.20
-025 1.90 1015 | 0.95 |II-058 0.79  [I-101 1.60  |I-144 1.60
026 | 350 |lI-016 | 0.65 |I-069 066 [I-102 | 0.61 I-145 | 0.68
F027 | 0.89 [lI-017 1.60  |II-060 027 k103 | 3.70 [l-146 1.60
1-028 1.90 |Ik018 | 2.90 |Il-061 340 [I-104 [ 068 |I-147 | 0.66
029 | 12.00 |[IK019 | 0.23 |Il-062 3.20 [I-105 [ 0.58 1148 | 0.50
-030 | 36.00 |lI-020 1.50 |II-063 3.60 106 | 0.22 [II-149 1.20
}-031 0.69 |l-021 0.72  |I-064 1.20 |I-107 ] 2.30 |I-150 | 0.55
032 1.20  |1I-022 0.74 |lII-065 | 490 [I-108 | 0.61 [I-151 1.60
F033 | 250 |[IF023 | 0.46 |Il-066 017 |I-109| 240 |lI-152 | 0.70
1-034 1.30  |I-024 1.40  |ll-067 062 |I-110) 210 |I-1583 | 0.74
035 | 3.20 1025 1.10  |ll-088 0.61 111 056  |II-154 | 0.67
i-036 1.40 1026 [ 0.18  |1I-069 090 [Ik112 | 070 |I-155 1.20
F037 | 2.00 [I-027 | 0.39 |I-070 058 [IF113 [ 072 |I-156 | 0.33
038 | 072 [1-028 1.40  [II-071 0.74 |lI-114 1.50 |I157 | 2.20
039 | 440 |I-029 | 3.80 |lI-072 083 [I115( o087 11588 | 0.27
040 | 0.70 [IO30 | 0.86 |I-073 025 [Ik116[ 068 |I-159 | 0.56
041 0.66 |I-031 0.34 |1I-074 0.71 k117 [ 2.00
042 | 072  |1-032 1.50 |lI-075| 6.30 [|I-118| 220
F043 | 350 [IK033 | 0.22 |I-076 3.30 |I-119| 0.54

Pe3ynbpTaThl WCHBITAHHWI TMOKA3JH, YTO COEMUHEHUE [0 HACTOSIIeMy H300PETeHUIO
oOnagaer BBICOKOW akTHBHOCTHIO mpotuB BUY, Takum obpasom, Obuto oOHapy>KeHO, 4TO
COEMHEHUE TI0 HACTOALIEMY H300PETEeHHIO MOJE3HO B Ka4yeCTBE JIEKAPCTBEHHOTO CPENCTBA
nporus BUY.

[0093]

IIpumep ucneitanus 2: McnbiTanue s OUEHKU PE3UCTEHTHOCTH

CepuiliHple pa3BefeHHs HCIBITBIBAEMOro oOpasua mnodydaan B 96-TyHOUHOM

mukporuianmere (50 mxi/myHka). 2,5 x 10° knetok/mn cycnensuu kierok HeLa-CD4
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pacnpenensu ipu 100 MKJI/TyHKa B TUIAHIIET, COAEPIKAIIUI HUCIBITBIBAEMBINA oOpasen. 3aTem
pactBop Bupyca BUY (mukuit mraMM U MyTaHTHBIN [ITaMM) pacrpenensiau npu SO Mi/myHka.
IInaniwer nepemelnBany Npy NOMOIIM MUKCEpA AJIs UIAHIIETOB U KYJbTUBUPOBAIN B TEUEHUE
3 nueit B uHkyOatope ¢ COz. KynbTypanbHbIil CynepHaTaHT W3 KaXkOOW JIYHKH YIAJsUIH
orcacbiBaHHeM. bydep 1 nusuca ki1eTok B HaOOpe AU peropTEPHOTO aHAIN3a PacIpeessiin
npu 100 MKJI/IyHKa M IUIAHLIET 3aMOPaKHBAaIM B MOpo3mwibHOI kamepe (-80°C). Ilnanmer,
3aMOPOKEHHBIH B MOPO3WJIBHOM KaMepe, pa3MOPaKUBAJIM NMPU KOMHATHOM TEMIIEpaType, 3aTeM
nepeMeLIBAIA MUKCEPOM IS IJIAHLIETOB U HeHTpudyruposau npu 1200 06/MuH B TeueHue 5
muHyT. CynepHaTaHT KaXOOW JyHKH pacnpenessuid npu 20 MKI/IyHKa B 90-TyHOYHBIH
mukporanmer (UYEPHBIN). XeMumoMHHECHIEHTHbI peareHT B HAOOpe IS PEerOpPTEPHOrO
aHanu3a pacnpenensi npu 100 MKJI/NyHKA ¥ MOABEPraid B3aMMOACHCTBHIO MPU KOMHATHOM
TEeMIeparype B TeUeHHe NPUOIM3UTENbHO | Yaca. 3aTeM WHTEHCHBHOCTb JIFOMHUHECLEHIIHH
usmepsin ¢ ucrnonb3oBanreM MicroBeta TRILUX. Konnenrpauuro, narndupyromyo 50% BHUY
(EC50), ompemenmsuini mo KpUBOH 3aBHCHMMOCTH OT KOHLEHTPALMA C HCHOJIB30BAHUEM
CIAEAYIOUIENH MOAEIN YEThIPEX-MAPaMETPUIECKON JJOTUCTUYECKON KPUBOU.

y=A+((B - A)/(1 +(C/x)”))

A=MHUHHMAaJbHBII MPOLEHT HHrHOMPOBaHUS (OTPULIATEIBHBIN KOHTPOIb, 0%)

B=makcuMasbHBIN MPOLEHT HHIUOMPOBAHUS (TTOJIOKUTENbHBIN KOHTPOIb, 100%)

C=koHIeHTpauusl COeANHEHHs B TOUKE Iepernda

D=koa}punmenT Hakiona

X=KOHLIEHTpaLUs COCUHEHUS

y=npoueHT uHruouposanus (%o)

Crenenp pesucteHtHocTu (kpatHoe m3MmeHeHue (FC)) kaxnoro MyTaHTHOro IHTaMma
PacCYUTBIBATIN B COOTBETCTBHH CO CJIEAYIOLIUM BbIPAKCHUEM.

FC=EC50 myrantnoro mramma/ECS50 nukoro mramma

(PesynbraTh)

FC nmnst myrantHoro mramma 1 (E138K/G140S/Q148H/N155H) u FC nist MyTaHTHOTO

mramma 2 (E92Q/E138T/G140S/Q148H) nokaszaHbl B TaOJIHILIE.
Tabmuna 16
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Ne MyTaHTHE | MyTaHTHEEDT Ne MyTaHTHEDT | My TaHTHEDT Ne Myranmmn | MyrasTass:

wrare | wrarm 2 mranm 1 mrav 2 wravm 1 wrarm 2
I-002 24 22 1-026 8.1 14 11-090 38 25
I-006 24 16 11-028 9.9 15 1-093 39 38
-011 13 10 1-031 10 6.9 11-099 44 26
I-015 51 18 11-040 15 16 1I-102 47 45
[1-004 3.1 4.2 I1-041 15 28 I-104 48 17
[I-005 3.1 7.4 I1-042 15 7.9 I-105 48 62
[I-009 4.6 7.7 1I-046 17 28 1I-106 49 25
[-013 5.6 6.4 I1-048 17 34 I-108 50 27
[-015 5.7 7.3 11-049 18 17 1-112 53 24
1-018 6.1 8.7 1I-051 19 21 1-133 76 17
1-020 6.4 8.9 1I-060 22 16 1-136 78 110
[1-021 6.6 9 I-066 25 15 1I-153 18 10
[-022 6.8 7.7 I1-071 27 22 II-156 26 16
[-023 7 4.2 II-077 32 36 I-157 36 25
[1-024 7.3 7 I1-087 38 14

FC nnsa myrtantaoro mramma 3 (E92Q/E138K/G140S/Q148H)

Coenunenue I-15: 7,7

FC nnsa myrtantaoro mramma (T97A/E138T/G140S/Q148H)

Coenunenue I-15: 10

Ha ocHOBaHMM NpHUBENEHHBIX BBIIIE PE3yJIBTATOB HCIBITAHUH ObUIO BBISBJIEHO, YTO
COEIMHEHUE II0 HACTOAILIEMY H300pETEeHHI0O HMMEET BBICOKHMH Oapbep PE3HCTEHTHOCTH U C
MEHbLIEH BEPOATHOCTBIO OyeT reHepuposath BUY pe3ncTeHTHBIE BUPYCHI.

[0094]

ITpumep ucnbitanus 3: Ucneitanue naruouposanus CYP

Crenenn MHMMOMPOBAHKS KOJMUECTB COOTBETCTBYIOIINX MPOAYLHPYEMBIX METa0OIUTOB
COEIMHEHHEM II0 HACTOAILIEMY HW300PETeHUIO OLEHMBAIM B KOMMEPUECKH JOCTYIHBIX
OOBEMHEHHBIX MHUKPOCOMAaX IIEYEHH YeJOBeKa C HUCMoJb30oBaHueM O-nesTHIupoBaHUs 7-
stokcupesopybuna (CYP1A2), wmerunrumpokcunupoBanus tonOyramuna (CYP2C9), 4'-
rugpokcuuposanuss mMedenurouna (CYP2C19), O-gemertwnupoBanusi nekctpomeropdana
(CYP2D6) u runpokcunupoBanus tepdpenannna (CYP3A4), koTopble SBIAIOTCS THINHYHBIMU
peakuusMd MeTadomu3Ma CyOCTpaToOB MAJisl MATH OCHOBHBIX MOJIEKYJIsipHbIX BHIOB CYP
yenoseka (CYP1A2, CYP2C9, CYP2C19, CYP2D6 u CYP3A4) B kauecTBe HHIEKCOB.

PeakunonHsie ycnoBus ObLTH crieayromuMu: cyocTpat 0,5 MKMOJIB/J 3TOKCUpe3opyprHa
(CYP1A2), 100 mxmons/n Tondyramuaa (CYP2C9), 50 mxmonb/n S-medenntonna (CYP2C19),
5 wmxmonw/n pekctpomeropdana (CYP2D6), 1 mxmons/n tepdenanuna (CYP3A4); Bpewms
peakuu 15 munHyT, Temmneparypa peakiuu 37°C; ¢pepMeHT: 00beIUHEHHBIE MUKPOCOMBI TICUEHU
yenoseka 0,2 mr Oeirka/MIT; KOHLIGHTpALKs COSTUHEHHs 10 HacTosmeMy usobperenuro 1, 5, 10,
20 MKMOJIB/JT (4eThIpE TOYKH).

Kaxnaple maTe BUIOB CyOCTPaTOB, MHKPOCOMBI NEUEHH YeJIOBEKa WM COEAWHEHHE I10
HacTosimeMy u3o0perenuro B SO mmons/n Oydepa Hepes nodapisian B 96-1yHOUHBIH TUIAHIIET B

KOMIIO3HUIMK, ONUCaHHOW Bbime, W paoOaBmsuim NADPH, B kadectBe kodepmeHTa, s
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MHULMUPOBaHMs peakiuii meradommsma. [locne mukyOammm npu 37°C B TeueHue 15 MuHyT
nobaBysuin  pacTBOp MertaHos/aunetonuTpmin=1/1 (00./00.) nns ocranoBku peaknuu. Ilocre
ueHtpudyruposanust npu 3000 o6/MMH B TeueHHe 15 MHHYT KOJMYECTBEHHO OINPENEIUIN
pesopypun (merabomur CYP1A2) B mnomyueHHOM B pesyjbrare LeHTPUPYrupoBaHUsS
CyIepHaTaHTE C WCIOJb30BaHUEM (PIYOPECLIEHTHOIO MHOTIOKAHAJIBHOTO CUETYMKAa WU
KX/MC/MC, a runpokcun tondyramuna (mMerabomut CYP2C9), 4'-runpokcun mepeHUTONHA
(merabonmutr CYP2C19), nexcrpomeropdan (merabomur CYP2D6) u TepdeHanuHOBBI criupT
(merabomur CYP3A4) B cymnepHaraHTaX KOJMYECTBEHHO OMNPEACNSIH MPU  [MOMOIIH
KX/MC/MC.

K peakimioHHOMY pacTBOPYy BMECTO COCOUHEHMs IO HACTOSIIEMY H300pPETEHUIO
nobaBnsim  TONBKO  pactBoputenb DMSQO, KOTOpBI HCHONB30BAIM  JUII  PACTBOPEHUS
COEAMHEHUS], 1 CMECh HCIIONb30BAN B KauecTBe KOHTPOJs (100%). PaccuuThiBamm oCTaTOUHYHO
akTUBHOCTH (%), 1 ICso paccuuThiBamM myTeM OOpaTHOH OLIGHKM HAa OCHOBE JIOTUCTUYECKOH
MOJIENTH C UCTIOJIb30BAHUEM KOHIIEHTPALUH 1 MPOLIEHTOB MTOAABIICHISL.

[0095]

[Tpumep ucnitanus 4. Ucneitanne MBI CYP3A4 (MDZ)

3to0 ucnelTanue B oTHOmeHNH uHrnouposanuss CYP3A4 coenuHeHHEM MO HACTOSIIEMY
M300pPETEHNI0 TPEAHA3HAYEHO [UJIsl OLEHKHM CIOCOOHOCTH K  MEXaHH3M-OCHOBAHHOMY
uaruouposanuo (MBI) or ycunenus wunruOupyroomero 3¢dQexra, BbI3BAHHOIO peakuuei
MeTtabonMu3Ma, COEAMHEHHs 1o HacrosmeMmy wusoOperennto. Murubmposanne CYP3A4
OLIEHHBAJIIN C HCIIOJIBb30BAHHEM OOBEIUHEHHBIX MHMKPOCOM I€YEHH 4YeJOBeKa IPH MOMOIIU
peakuuu 1-rugpoxcunupoBanus Muaazonama (MDZ) B kauecTBe MapKepHOH peakLHu.

Peakirionsble ycnoBusi Obutn cienyromumu: cyocrpar 10 mxmons/n MDZ; Bpewms
npenBaputenbHoil peakuuu O wiu 30 MUHYT;, BpeMst MeTabONIMYecKoi peakuuu cyOcrpara 2
MHHYTBI, Temneparypa peakuun 37°C; comepkanue Oenka B OOBETUHEHHBIX MHKPOCOMAax
NeYeHH YeyioBeKa B mpensaputenbHou peakumu 0,5 mr/mi, B peakuuu 0,05 mr/mu (mpu 10-
KPaTHOM pa3BEeNEHHH);, KOHLEHTPALMH COEAMHEHHUs] IO HACTOSIIEeMy HW300pETeHUI0 B
npeaBapurenbHoil peakumu, 1, 5, 10, 20 mxmonb/n (derbipe Touku) wim 0,83, 5, 10, 20
MKMOJTB/JT (4€ThIPE TOYKH).

OObenuHeHHbIE MUKPOCOMBI TIEUEHH YeJIOBEKa M PACTBOP COSIUHEHHS IO HACTOSILIEMY
uzobperenno B Oydepe K-Pi (pH 7,4) B kadecTBe pacTBOpa MNPeABAPUTEIHHOU pPEAKIMH
nobapnsiin B 96-TyHOUYHBIH TUIAHIIET B KOMIO3HMLMHU TIPEABAPUTENBHON peakuuu. Yactp
pacTBOpa TMPEABAPUTENIBHON pEaKLUu NEPEeHOCUNNM B Jpyrol 96-JIyHOUYHBIA IUIAHIIET U
pazbasmsiu 1/10 6ydpepom K-Pi, comepxkammm cyocrtpar. NADPH B kauectBe kodepmeHTa
no0aBmsM sl WHULMHAPOBAHUS PEAKIMM B KAa4eCTBE MAapKepHOW peakiuu (HUKaKoH
NpeIBapUTEIbHON PeakIuy: npeaBapuTenpHas nakyoarus 0 muH). I1o mpomecTBun 3aJaHHOTO
BpPEMEHHU peakunu 100aBisu pacTBop MetaHoj/aneTonuTpmi=1/1 (06./00.), 4ToObI OCTAHOBUTH
peakuuto. Kpome Ttoro, NADPH noGaBmsanum x ocraBmieMycss pacTBOPY NpeABapUTEIbHON
peakuuy Uil MHULUUPOBAHUS TPENBAPUTENBHON peakiuu (TpeaBapUTeNbHAs pPEaKLUs:

npensapurenbHas nHKyOauus 30 muH). Ilo ucteueHnn 3a1aHHOrO BpPEMEHH NPEABAPUTEIBHOM



72

peakuuy, YacTb NEepeHOCWIW B npyroil miuanmer u pasbasmsmu 1/10 Oydpepom K-Pi,
cozepKalM cyOcTpaT, ANl MHULMHUPOBAHUS PEAaKLUU B KadyecTBe MapkepHOH peakuuu. Ilo
NPOLIECTBUM 3aJaHHOTO BPEMEHU peakuMu A00aBISUIM PAaCTBOP MeTaHOJ/aneToHUTpuia=1/1
(06./006.), 9TOOBI OCTAaHOBUTH PEAKLMIO. 3aTeM IUIAHIIET, B KOTOPOM OCYLIECTBIJISUTH KaKOYIO
MapKepHyI0 peakuuro, ueHTpudyruposanu npu 3000 o6/mMuH B TedeHue 15 muHyT, 1-
T'HAPOKCUMHIA30J1aM B CYNIEPHATAHTE KOJMUECTBEHHO oeHuBany rnpu nomornu XKX/MC/MC.

OOpaszen, moiydeHHbIH myTeM noOaBieHHs K PEakIMOHHOW cMecH Tonbko DMSO,
KOTOPBIH MPenCcTaBIsieT COO0I pacTBOPUTENb, PACTBOPSIOLINI COETUHEHHE, BMECTO COEAMHEHUSI
MO HACTOsIeMy H300peTeHuto, Obul MpuHIT B KadecTBe KOHTpoJsi (100%). Ocratounyro
aKTUBHOCTh (%) pAacCUUTHIBAIM TMPU KAKAOW KOHLIEHTPALMH COCAMHEHHUS 1O HACTOSLIEMY
M300pETEHNI0 IO CPAaBHEHUIO ¢ KOHTpoJsieM, W 3Hadyenue IC paccuuTeiBamm myTeM oOpaTHOH
BEPOSITHOCTH TIPH TOMOIIM JIOTHCTUYECKOW MOZENH C HCIOJIb30BAHMEM KOHLEHTPALUU U
crenenn uHruOupomanus. Cuasuayroe IC 3Hayenume paccuuthiBaM ucxons wu3 IC
npensapurenbHol nHKyOarmu 0 Mun/IC npensapurensroit nakyOarmu 30 mud. Casur IC 1,5
win Oosee OLEHWBAIN Kak MOJOxHUTeNbHbIN (+), a casur IC 1,0 miam MeHee OLEHMBANM Kak
OTPULIATENbHBIN (-).

(Pesynbrar)

Coenunenue I-15: (-)

Coenunenue 11-066: (-)

[0096]

IIpumep ucneitanus 5: Ucneitanue BA

Marepuaibl 1 METOABI JJis1 SKCIIEPUMEHTOB IO OLIEHKE TepopabHONi abcopOrun

(1) Ucnonp3yemble :KUBOTHBIE: UCIIONB30BAIN KPBIC.

(2) YcnoBusi comepskaHusi: Kpbicam MO3BOJISUIM CBOOOIHO MPUHUMATh TBEPAYIO MHILY U
CTEPWIN30BAHHYIO BOJOIPOBOJHYIO BONY.

(3) YcraHoBneHHe 103 M TPYNI 3apaHee ONMPEeNeeHHYIO 03y BBOIMIU MEPOPATbHO U
BBOIWJIM BHYTPUBEHHO. [pymmbl (opMupOBaiM, Kak IOKA3aHO HMKE (I03y HU3MEHSUIU B
3aBUCHUMOCTH OT COEUHEHHSI):

[TepopanbHoe BBeneHue: 2-60 MKkMOB/KT wiH 1-30 mr/kr (n=2-3)

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

(4) Tlony4yenne BBOAMMOrO pacTBOpa: MCCIENyEeMblil 00pasel BBOIWIN B BHIE PacTBOpA
WIN CYCIIEH3UU UIsI TIEpOPAIbHOTO BBEACHUS. BHYTPHBEHHOE BBEACHHE OCYIIECTBILIN IOCIE
COMOOMITN3aLINHL.

(5) Iyt BBenenus: IlepopanbHoe BBENEHHE OCYLIECTBISUIA MPUHYIUTENBHO B JKETYOK
IPHU MTOMOIIU NMEPOPANLHOTO 30HAA. BHYTPpHUBEHHOE BBEIEHNE OCYIIECTBIISUIH B XBOCTOBYIO BEHY
LINPULIOM C UTJION.

(6) OueHka: kpoBb COOHMpaNU Yepe3 ONpeAeTIeHHOE BpeMs U KOHLIEHTPALUIO COSTUHEHNS
10 HACTOSIIEMY M300PETEHHIO B IUIa3Me U3Mepsu ¢ ucnojib3oanueM KX/MC/MC.

(7) Craructuueckuii aHanu3: IUIOLIAAb TOA KPHUBOH 3aBUCHMOCTH KOHLIEHTPALUH B

mwiasme ot BpemeHH (AUC) paccuuThiBaIM [Jis1 OMpENeeHHs] W3MEHEHHs KOHIICHTPALH
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COEMHEHUs 110 HACTOSIIIEMY M300PETEHHIO B ITUIa3Me C MCIOJIb30BAHUEM aHAJN3a MOMEHTOB, U
ouonocrynmHocts (BA) coenuHeHHs 1O HacTosIeMy HW300PETEHHIO PACCUUTBIBATIH IO
COOTHOLIEHMIO 103 U cooTHomeHn0 AUC Mexay rpynroii nepopaibHOTO BBEACHUS U TPYIIION
BHYTPHUBEHHOT'O BBEACHUS.

[0097]

IIpumep ucneitanus 6: McnplTanue A OLEHKH KIMPEHCa

DKCHepUMEHTAJIbHbIN MaTepual i METON

(1) Ucnonbp30BaHHBIE SKUBOTHBIE. UCTIOIB30BAIH KPBIC.

(2) YcnoBusi comepkaHusi: Kpbicam MO3BOJISUTH CBOOOIHO NMPUHUMATh TBEPAYIO MHILY U
CTePIIN30BAHHYIO BOJOIPOBOIHYIO BOY.

(3) YcraHoBneHue 103 U TPYII: 3apaHee ONMPeNeSICHHYIO 03y BBOIAWJIM BHYTPUBEHHO.
I'pynimibl popMupoBaH, KaK MOKA3aHO HUXKE:

BuytpusenHoe BBeneHue: 1| MKMOJIB/KT (n=2)

(4) TlomyueHune BBOIMMOIrO pacTBOpa: HCCIEAYEeMbI OOpasel] COMIOOMIH3HPOBAIN C
UCTIOJIE30BAHUEM PACTBOPHUTEIS JUMETHIICYIb()OKCH/ TPOMMICHITHKONb=1/1 1 BBOAWIH.

(5) Criocob BBeneHwUs: HCClenyeMblii 00pas3er] BBOJWIN B XBOCTOBYIO BEHY MIMPHUIIOM C
UHBEKLIMOHHON UTTION.

(6) OueHka: kpoBb COOHMpaNU Yepe3 ONPEAETICHHOE BPeMS U KOHLICHTPALUIO COSTUHEHUS
IO HACTOSIIIEMY M300PETEHHIO B IUIa3Me U3Mepsiiu ¢ ucnoib3oanneM KX/MC/MC.

(7) Cratuctuueckuii aHanus: obmmii knuperc (CLtot) u nmepuon nonyssiBeneHus (t1/2)
paccUMUTBHIBAIM KaK M3MEHEHHE KOHIIEHTPALUU COEOUHEHUS 10 HACTOSIIEMY H300pETEeHHIO B
I1a3Me ¢ UCIOJIb30BAHNUEM aHAJIN3a MOMEHTOB.

Coenunenue I-15: 0,111 ma/mun/kr, 12,3 4

Coenunenue 11-028: 0,102 ma/mun/kr, 26,7 4

PesynpraThl TOKasanu, 4YTO COEIUHEHHE [0 HACTOALIEMY H300PETeHHIO HMeeT
HEOONBIION KJIMPEHC U JJIUTENbHBI MEePUO] TMOJIYBBIBEACHUS, TakuM 00OpasoM, ObuUIO
OOHapY’KEHO, YTO COENUHEHHE TI0 HACTOALIEMY M300PETEHHIO MOJIE3HO B KaYeCTBE MHTHOUTOpA
UHTETPa3bl JUIUTEILHOTO TEHCTBUSIL.

[0098]

[Tpumep ucnbitanust 7 (McnbiTanue Ha METa0OIMUECKYHO0 CTAOUIIBHOCTD)

OcymecTBisIn B3aUMOACHCTBHE KOMMEPYECKH OCTYNHBIX OOBEIUHEHHBIX MHKPOCOM
NEYEHH YeJIOBeKa C COCAMHEHHEM IO HACTOSIIEMY HM300pETeHHI0 B TEUEHHE ONPEIeSICHHOTrO
BpeMeHH. OCTaTOYHOE COAEpIKAHWUE PACCUMUTBHIBAIM IYTEM CPABHEHHs IPOPEArHpPOBABLIETO
oOpasua u HempopearnpoBasLIero o0pas3la sl OLEHKH CTENeHH, B KOTOPOW COEOMHEHHUE II0
HACTOALIEMY H300PETEHHIO METaOON3UPYETCS B TIEUCHH.

Peakuuro ocymectsisin (okucnuTenpHas peakuusi) npu 37°C B TeyeHne 0 MUHYT WM
30 munyt B npucyrcteuu 1 mmons/n NADPH B 0,2 mn Oydepa (50 mmons/n Tris-HCI pH 7.4,
150 mmounb/n xnopuna kamwsi, 10 Mmomb/n xyopuna marHusi), comepskamiero 0,5 mr 6emka/mi
MHUKPOCOM TieueHu denoBeka. [locne peakunu 50 MK peakiIMOHHOTO pacTBopa nodasisian k 100

MKJI pacTtBopa MeraHoj/aueToHuTpmi=1/1 (00./06.) u cMemuBamu U cMeCh HEHTPUPYTHPOBATIH



74

npu 3000 o6/mMuH B Teuenue 15 muHyr. CoenuHeHHE MO HACTOSIEMY H300PETEHHIO B
CylnepHaTaHTe TOcCie LEeHTPU(PYrUpOBaHUS KOJMYECTBEHHO OLEHWBAJIM IPU MOMOIIU
KX/MC/MC wmu  tBepmodasznoit skcrpakumu (TDI)/MC. KomuyecTBO CoequHEHHs IO
HACTOALIEMY U300PETEHHIO, OCTABIIEECs NOCTE PEAKIIMU, PACCUUTBIBAIN, TPUHUMAsT KOJIUYECTBO
coepuHeHus npu 0 MuH peakiuu 3a 100%.

(PesynabraThl) OcTaTouHOE COMEpKaHME COSNUHEHHs MPU KOHLEeHTpauuu 0,5 MKMOJb/1

MOKa3aHO B CIIEAYIOIIEH Tabnule.
Tabnuma 17

OcmamovHOE Ocramounoe OcraTounoe o) OcrarcouyHoe e Ocmamounoe N Ocraroynoe

conepxaHue cofcpRaMe comepKaume conepRaHue ConepKAHMS CORSPXaHUS

F002| 103 |I-015] 743 |1-028| 742 |II-051 96 I-099| 886 |I-136) 77.2
-006| 925 |[I-G18] 776 |1-031 86 I-060, 616 [I-102] 101 |I-153] 75.4
I-011 88 I-020| 90.7 |I-040f 88.3 |I-066) 97.7 |I-104| 969 |I-156| 98.6
l-015] 103 [I-021] 89.1 |1-041] 943 |lI-071] 104 |I-105] 84.3 [I-187] 105
II-004| 816 [I-022] 101 |lI-042] 97.4 |lI-077] 100 |l-106] 96.1
II-005| 802 |[I-023] 829 |1-046] 884 |I-087] 105 [I-108| 97.2
II-002| 808 |[I-024| 84.1 |I-048| 73.3 |I-090] 957 |I-112 90
II-013 87 I-026| 875 |I-049| 83.2 |I-093 975 |[I-133] 101

[0099]

ITpumep ncnbitanus 8: Merox ¢paykryaunu Diitmca

OneHnBaIM MyTareHHOCTb COEAMHEHHSI 110 HACTOSIIIEMY U300PETEHHUIO.

20 MK XpaHALIMXCS 3aMOPOXKEHHBIMH TH(O3HBIX OakTepuii kpwic (Salmonella
typhimurium TA98 mramMm, TA100 mramMm) nHOKYJIMpoBamu B 10 MJI JKUAKONH MHUTATENBbHON
cpenbl (2,5% mnurarenbheiii OynboH Oxoid No.2) u cMech mpeaBapUTENbHO KYJIbTHBHPOBAIN
npu BerpsixuBanun mnpu 37°C B Teuenwe 10 wacos. s TA98 mramma, 7,70-8,00 mn
OakTepuanpHOro pacreopa ueHtpudyruposamu (2000 x g 10 MuHYT) Ui yOaJieHUs
KyJbTypanpHON cpenbl. bakrepun cycnenmupoBamun B Micro F Oydepe (Ko:HPO4: 3,5 1/,
KH2PO4: 1 t/n1, (NH4)2SO4: 1 /51, Tpunatpuii nurpata auruapara:; 0,25 r/n u MgSO4+7H20: 0,1
/) ¢ TakuM ke O0BeMOM, Kak O0beM OaKTEepPHANbHOTO PacTBOPA, HCIOJb3YEMOTO ISl
uenrpudyrupopanus. Cycnensuto nobasmsuin k 120 mi BosneticTByromeii cpensr (Micro F
Oydep, conepsxammii 6uoTuH: 8 MKr/my, ructuauH: 0,2 MKr/Min u Tiaroko3y: 8 mr/mur). s
TA100 mwramma, 3,10-3,42 wmn OaktepuanpbHOro pactBopa pobasmsuim k  120-130 Mo
BospeiicTByromeit cpeapl i MONyYeHHsT UCTIBITBIBAEMOT0 OakTepuaibHOro pacrsopa. Kaxmere
12 mx1 DMSO pactBopa COeAMHEHHUS MO HACTOSIIEMY H300pETeHHIO (HECKOJIBKO CTaguil 2-3-
KpaTHBIX pa30aBieHUH OT MakCUMaibHOU 1036l SO mMr/mir), DMSO B kadecTBe OTPULIATEIBHOTO
koHTpoJst 11 SO Mxr/mMa DMSO pactBopa 4-HUTpOXUHONUH-1-okcuna nist TA98 mrtamma, 0,25
Mkr/min DMSO pacteopa 2-(2-¢pypun)-3-(5-autpo-2-pypun)akpunamuna mist TA100 mramma B
HeMeTabOJIMYeCKUX aKTUBUPYIOIUX yeinoBusax, 40 mxr/ma DMSO pacrBopa 2-aMHHOaHTpaLeHa
st TA98 mramma, 20 mxr/mn DMSO pacrBopa 2-amunoantpanena it TA100 mramma B
MeTabONMYECKUX aKTHBUPYIOLINX YCIOBUSIX B KAUECTBE IMOJIOKUTEIBHOTO KOHTPOJIA U 588 MK
UCTIBITHIBAEMOT0 OaKTEepPHaIbHOIO pPacTBOpa (CMeIaHHBIH pacTBOp 498 MI HCHBITHIBAEMOTO

OakrepuanpHOro pactsopa U 90 Mxy S9 cmecu B MeTaOONNYECKUX AKTUBHPYIOLIUX YCIOBHSAX)
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CMEIINBAIN U CMECh KyJbTHUBUPOBANU MpH BeTpsixuBaHuu npu 37°C B Teuenue 90 munyT. 460
MKJI OakTepuanbHOTO pPacTBOpPA, KOTOPBIM MOABEPrayicsi BO3MEHCTBHIO COEAWHEHHs 10
HacTosLeMy n3obperenuro, cmemmBanu ¢ 2300 mxn Munukaroproii cpenst (Micro F Oydep,
comepkammii 8 Mkr/mi O6uortunHa, 0,2 MKI/MJI THCTHAWHA, 8 MI/MJI TJIFOKO3bI, 37,5 MKI/Mi
OpoMKpe3oa MypInypHOro), kaxsble S0 MKJI pactpeaessuii B MUKpOIUIaHIeT 48 JyHOK/1o3a
IUIAHIIET MOJBEPrajii CTAlMOHAPHOMY KyJbTHUBHpoBaHMIO npu 37°C B TedyeHue 3 pAHEN.
ITockonmpky JyHKa, copepskamas OakTepuro, KoTopas mpuoOpena CrocoOOHOCTb K POCTY B
pe3yibTaTe MyTalUH T'€HAa AMHUHOKHCIOTA (TUCTHIMH)-CUHTE3UPYIOLIEro (epMEeHTa, MEHSET
L[BET OT MyPIYPHOTO JI0 JKEJITOrO M3-3a u3MeHeHus pH, GakTepuanbHbI POCT B JIYHKE, KOTOpast
cTaja JKenToi B 48 JiyHKaxX Ha 703y, MOACYUTHIBAJIN M OLEHHBAJIHU MyTEM CPABHEHUS C IPYMIION
OTPHULIATENIbHOTO KOHTPOJSL. (-) O3HAYAeT, YTO MYTAreHHOCTb SIBJSIETCS OTPHLATENIbHOH, a (1)
O3HAYAEeT, YTO MYTareHHOCTD SIBJISIETCS MTOJIOJKUTEIBHOM.

[0100]

ITpumep ncnbitarus 9: hERG Tect

B wmemsix omeHku pucka yanuHeHus wuHTepBaia QT Ha snekTpokapauorpamme,
CBSI3aHHOTO C COENMHEHHEM II0 HACTOSIIeMy H300peTeHno, 3(PQEeKTbl COEANHEHHs IO
HacTosiieMy u300perennto Ha K™ Tok 3amemiennoro Beimpsimiierusi (Ixr), KOTOpBIH Hrpaer
B)XHYIO POJIb B IIPOLIECCE PETIONIIPU3ALINH JKETyT0UYKOB, UCCIEA0BAIN ¢ ucnonb3oBanneM CHO
KJIETOK, SKCIIPECCUPYIOIUX I'eH CrelMPUIeCKIX KalneBbIX kaHanos cepana denoseka (hERQG).

ITocne Toro kak KJIETKy NOAAEPKUBAIM Npu MeMmOpaHHOM mnorteHnuaine -80 mMB ¢
UCTIOJIb30BAHUEM TATY-KJIAMIT METONa B (popMmaTe LEeJOH KIETKH, MUCTIONb3Ysl aBTOMATHUECKYHO
mTy-knamn cucremy (QPatch; Sophion Bioscience A/S) u npunaranu noreHiuan yredku -50
MB, peructpupoBanu Ik, MHAYLUHMPOBAHHBIN CTUMYyJsALMeN aenojspusauuu npu +20 mMB B
TeYeHHEe 2 CEeKyHJ, a 3aTeM CTUMYyJsILMeN penossipuzauuu npu -50 MB B TeueHue 2 CeKyH.
PactBop 0,1% numermncynbpokcuna Bo BHekneTouHoM pactBope (NaCl: 145 mmons/a, KCI: 4
mmonw/n, CaCly: 2 mmonw/n, MgCla: 1 mmons/n, rmokosza: 10 mmonw/n, HEPES (4-(2-
TUAPOKCUATHI)- | -nunepasuHITaHCy b oHOBast kKucyuora): 10 mmounw/in, pH=7,4) ucnonp3oBaiu B
KadecTBe HocHTeds. HocuTenmb W pacTBOp COEAMHEHHs] IO HACTOSIIEMY H300pETeHHIo,
PACTBOPEHHOI'O MPHU LEJEBOH KOHLEHTPALMM BO BHEKJIETOUHOM pAacTBOPE, COOTBETCTBEHHO,
npujiarajii K KJeTKe B TedueHWe 7 MUHYT wiu Oojiee Mpu KOMHATHOW Temmepatype. Ha
OCHOBaHUH TMOJY4eHHOTO Ik M3Mepsiin aOCOMIOTHOE 3HAYEHNE MAaKCUMAJIBHOTO CIIEIOBOTO TOKA
Ha OCHOBAaHWU 3HAYEHHMs TOKAa NPH MEMOPaHHOM TIOTEHIHMAJe TOKOs C HCHOJIb30BAHUEM
nporpammel st aHaim3a (QPatch Assay software; Sophion Bioscience A/S). MakcumabHBbIHI
CJIEIOBOH TOK IIOCJIE TIPUMEHEHHUS] COSAMHEHHsI 10 HACTOALIEMY H300PETEHHIO OTHOCHTEIBHO
MaKCHMaJIbHOTO CJIEIOBOTO TOKa IMOCTE NPUMEHEHHUs] HOCHUTENSl 3aTeM pAaCCUUTBIBAIM Kak
NPOLICHT MHTHOMPOBAHUS [IJIsI OLIEHKH BJIMSHUS COSAMHEHUsI IO HACTOSIIEMY H300pPETeHUI0 Ha
Ikr.

[0101]

ITpumep ucneiranus 10: Mcnbitanue Ha pacTBOPUMOCTD

PacTBOPHUMOCTh COEAMHEHHUS 1O HACTOSIIEMY HU300pPETEHUIO OIpPENeNsUIM B YCJIOBUSIX
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nobasnenust 1% DMSO. 10 mmons/a pactBop coenuHenus noiydaau ¢ DMSO. 2 mkn pacTBopa
COCUHEHHs] M0 HACTOSIIEeMy HW300peTEeHUI0 COOTBETCTBEHHO nobammsu k 198 wmxn JP-1
skuakocty unk JP-2 sxunkoctu. Ilocse BCTpsaXxuBaHus NPU KOMHATHON TeEMIIepaType B TeueHue |
jyaca CMELIaHHbIE PaCcTBOPBI GUIBTPOBANIN MyTeM acnupaimu. Punbrpars! pasdasmsu 10- win
100-kpatHo Meranonom/Boaoi=1/1 (00./06.) wumu aueTOHUTPHUIOM/MeTaHOJIOM/BogoW=1/1/2
(06./06./00.) u xKOHLEHTpayK B (PUIBTPATAX U3MEPSITH METOAOM aOCONOTHON KaJIUuOpPOBOYHOM
KpuBoii ¢ ncnosbzoBarreM XKX/MC mnu tBepaodasnoi sxctpakimu (TOI)/MC.

Komnosunus JP-1 xxuakocTy nokazaHa HUXKe.

Bony nobasnsiror k 2,0 T xjopuna Hatpust u 7,0 MJI XJIOPUCTOBOAOPOIHON KHUCIIOTHI 10
noctuxkenust 1000 mo.

Komnosunus JP-2 :xuakocTh nokazaHa HUXKE.

1 obbpem Bombl mOOaBISIOT K 1 00beMy pacTtBopa, B kotopom 3,40 k auruapodocdara
kanus u 3,55 r 6e3BogHOrO AMHATPUE ruapodocdara pacTBOpEHsI B Boae, 10 nocTikeHus 1000
MUL

[0102]

ITpumep ucneitanus 11: Mcneitanue pacTBOPUMOCTH MOPOILIKA

[Tonxonsimee KOJIMYECTBO COEOUHEHUS MO HACTOALIEMY HM300PETEHHIO MOMEINalN B
noaxonsaume kouteiHeps! u 200 mxa JP-1 sxupkoctr (Boma nodasneHa k 2,0 T xjopuaa HaTpust
1 7,0 MJI XJIOPUCTOBOAOPOIHON KHCIOTHI 10 AocTrokeHust 1000 mu), JP-2 xunkoctu (1 oObem
BOABI noOaBieH K 1 oObeMy pacrtBopa, B kotopoM 3,40 r murmapodocdara xamus u 3,55 r
6e3BonHOrO nuHatpuii runpodocdara pactsopeHsl B Boae a0 goctwxkeHus 1000 mur) mmm 20
mmonb/n Hatpuit Taypoxonata (TCA) B JP-2 xunkoctu (JP-2 xunkocts mobasnena x 1,08 r
TCA no noctikerus 100 mut) noGaBisiiy k Kakablil KoHTeliHep. Korna coennHenne moHOCThIO
pacTBOpSIOCHh,  NOOABJSUIM  MOAXOAAIIEE  KOJWYECTBO COEAMHEHMS [0  HACTOSLIEMY
m3oOperenmto. ITocne Berpsixusanus B Teuenne 1 yaca mpu 37°C cmecs punbrpoBanu u 100 Mk
metaHosa noGasmsi kK 100 Mk kaxpmoro (uibrpara (aBykpaTHoe pasbasienue). CreneHb
pazbaBieHust u3MeHsu npu Heodxoaumoctu. [loaTBepkaanu OTCYTCTBHE My3bIPHKOB BO3AyXa U
OCaJIKOB U KOHTEHWHEPbI FePMETUYHO 3aKPBIBAJIM U BCTpsixuBaiu. COeAMHEHHE MO HACTOSIIEMY
M300pPETEHNI0 KOJMUYECTBEHHO OLEHMBAJIM METOAOM aOCONIOTHOW KaTMOPOBOUHOW KPHBOU C
ucnonszoBanneM BOXX.

[0103]

IIpumep ucneitanus 12: Tect Diimca

CoenuHeHrne TO HACTOSIIEMY H300pPETEHHIO OLICHHWBAIOT HAa €ro MyTareHHOCTb C
UCTIONIB30BaHUEM TecTa Diimca ¢ mramMamu Salmonella typhimurium TA98, TA100, TA1535 u
TA1537 u mrammom Escherichia coli WP2uvrA B xadecTBe HCHBITBIBAEMBIX OaKTEPUAIbHBIX
mrammoB. 0,1 M DMSO pactBopa coenuHeHHs 10 HACTOSALEMY H300PETEHHIO CMEIIUBAIOT C
0,5 Ma S9 cmecn B MeTabONMYECKHX AaKTHBHPYIOIINX ycioBusx wimm 0,5 mn docdaTHO-
Oydeproro pacteopa u 0,1 MJI KaXIOro HCHBITHIBAEMOTO OaKTEPHAJIbHOIO pPacTBOpa B
HeMeTaOONIMYEeCKUX AaKTHBHPYIOLIUX YCJIOBUSAX M CMECBHIO TOKPBIBAIOT YaIIKy C arapoMm c

MUHUMAJIbHBIM COACPKAHUEM TIJIFOKO3bl BMECTE C 2 MJI MSTKOTO arapa AJjd IIOKPbITUA,
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cofepKallero TUCTUAMH U OuMoTMH wiu TpuntodadH. OJHOBPEMEHHO TaKXKe OCYLIECTBISIOT
nofoOHbIE TECThl B OTHOIICHHWH BELIECTBA, MCIIONB3YEMOIO B Ka4yeCTBE OTPHUIATEIBHOTO
koHTpOJst (DMSO), 1 BemecTBa, UCIONB3YEMOT0 B KA4eCTBE MOJOKHUTEIBHOTO KOHTpos (2-(2-
bypun)-3-(5-Hutpo-2-pypun)akpunamMun, — asun  HaTpuA,  9-aMMHOAKpUAMH — WiIH  2-
amuHoaHTtpaueH). Ilocne kynpruBupoBanus npu 37°C B TeueHue 48 YacoB IMOSBUBIINECS
pEBEpPTAHTHBIE KOJIOHUM TOACUUTHIBAIOT M OLEHUBAIOT IIyTE€M CPaBHEHUS C TPYMIOH
OTPULIATENILHOrO KOHTposisi. Korma KOJMuYecTBO pEeBEPTAHTHBIX KOJIOHUN YBEJIUYHUBAETCA
3aBHCUMBIM OT KOHIEHTpauuu o0pa3oM M TpeBbIIIaeT B JBa WIH Oojee pa3 KOJHYECTBO
KOJIOHMH B TPYIIE OTPULATEIBHOTO KOHTPOJIS, ONPEACIISIOT MOJIOKHUTENIbHBIA pe3ybTat (+).

[0104]

IIpumep ucneiranus 13: Mcneitanue ansa onpenenenus Nav

B mensix OuLeHKM pUCKAa apUTMOTeHe3a, CBA3aHHOTO C COCAMHEHHEM [0 HACTOSILEMY
1300peTeHnto, 3PHEKThI COENUHEHHs TI0 HAcTOsIeMy H300peTeruto Ha Na™ Tok (Ina), KOTOpBI
UrpaeT BaXHYIO POJIb B MPOLIECCE ACTIONAPU3ALMHA MHOKApAA, UCCIEIOBAIN C UCIOIb30BAHUEM
HEK kneTok, 3KCrpecCHpyroImuX MOTEHIHAI-3aBUCHMbI HaTpueBblil kanan (Nav 1.5 kanan),
xoaupyembiiit SCNSA reHowm.

Knerky monmmepxwuBamu mpu mMeMmOpaHHOM mnoteHuuane -100 MB ¢ ucmnonb3oBaHuem
IBTY-KJIAMIT MeToza B (opmare Lenol KIETKH, HCTIONb3yS aBTOMATHYECKYIO MITY-KJIAMIT
cucremy (QPatch, Sophion Bioscience A/S), 3atem peructpupoBanu Ini, MHIyLIHPOBaHHBIN
cTuMmyssinveil penomsipuzauuu npu -10 mMB B Tewenme 20 mmmcekyHa. Pactsop 0,3%
auMmetuicyiibpokcuaa Bo BHeksetouHoMm pactBope (NaCl: 145 mmonw/n, KCl: 4 mmons/m,
CaClz: 2 mmons/a, MgCla: 1 mmons/n, rmoxo3a: 10 mmons/n, HEPES (4-(2-runpoxcustin)-1-
nurnepasuHITaHCyIbpoHOBasH kucyuora): 10 mmons/in, TEA (runpokcun terpastunamMmonusi): 10
mmonb/n, pH=7,4) ucnonb3oBaju B KadecTBe Hocutess. Hocurenap M pacTBOP COSOUHEHUS IO
HACTOSIIEMY H300pPETeHUI0, PACTBOPEHHOIO INPH LENEBOH KOHLEHTPALMH BO BHEKJIETOYHOM
pacTBOpe, COOTBETCTBEHHO, MPIJIATAIH K KJIETKE B T€YEHHUE 5 MUHYT WM OoJiee MPU KOMHATHOMN
temneparype. Ha ocHOBaHMM mMONy4YeHHOrO Ina W3Mepsiim  aOCONIOTHOE  3HAYECHHE
MaKCHUMaJIbHOTO NMUKOBOIO TOKAa HA OCHOBAHHMM 3HAYEHUS] TOKA NMPU MEMOPAHHOM IMOTEHIIHAJIE
MOKOsI C HCIHOJib30BaHWeM mporpammbl s aHamuza (QPatch Assay software; Sophion
Bioscience A/S). 3arem paccUMTBIBAIM MaKCUMAJbHBIH MUKOBBIH TOK MpPU TNPUMEHEHUH
COEMHEHUs 10 HACTOSIEMY M300PETEeHHI0O OTHOCUTEIbHO MAKCUMAIIBHOTO MUKOBOTO TOKA TPH
NPUMEHEHUN HOCUTEJISI I OLICHKU BJIMSIHUS COEAMHEHUS 110 HACTOALIEMY H300pETeHHIO Ha INa.

(Pesynbrar)

Coenunenue I-2: 101%

Coenunenue 1-15: 92,1%

Coenunenue II-31: 79%

Ha ocHOBaHMHU pe3yNbTaTOB, MOKA3BIBAIOIIMX, YTO HE HAONIOJAaNN HHUKAKOrO SIBHOTO
YBEJIIMYEHUSI TOKA, OBLIO OMpPENeNeHO, YTO COEAMHEHHE IO HACTOSIIEeMYy H300pETEeHHIO He
BBI3BIBAET OIACEHHH 110 MOBOJY ApUTMHHU M3-32a MOBBIIEHUs Na TOKa.

[0105]
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Ilpumep wucnerranus 14: Hcneitanne pms oueHku aktuBHOcTH npotus BHUY ¢
UCTIOJIb30BAaHIEM MOHOHYKJIEAPHBIX KJIETOK nepudepudeckoii kposu (PBMC) 310poBbIx moseit

CepuiliHple pa3BefeHHs HCIBITBIBAEMOro o0pasua mnodydaan B 96-TyHOYHOM
MHUKpPOILIaHILIETe (50 MKJI/JTYHKa). 1,0x105/nynka  PBMC, CTUMYJIMPOBAHHbBIX
@uroremarrmotuanHoM (PHA), u pactBop Bupyca BHY cmemmBamu B KOJIUYECTBE,
COOTBETCTBYIOIIEM HEOOXOOMMOMY KOJIMYECTBY JIYHOK, M CMECH AaBaIU MPOPEarupoBaTh MpU
37°C B Teuenne 1 wyaca. Ilocnme peakuuu KIETOYHYHO CYCHEH3UIO LEHTPUPYTHPOBATH U
CYNEpHATAHT CJIMBAIM U MHOHULUPOBAHHBIE KJIETKH PACHPENENsUIM B KyJbTYPaJIbHOW Cpele B
HEOOXOIUMOM KOJIMuecTBe JIYHOK npu 150 mxu/nynka. [lonyueHHyrO cpeny pacrnpenessuia npH
150 Mka/nyHka B 96-JlyHOUHBIH MUKPOIUTAHIIET, COAEP KAIINN UccaenyeMblil oOpasen. Ilnanmmer
nepeMennBali Ipyu MOMOIIM MUKCepa JUIsl MJIAHIIETOB U KyJbTUBUPOBAIU B TeueHHe 4 nHeil B
unkybatope ¢ COz. M3Mepsiin akTUBHOCTb OOPATHOM TPAHCKPHUNTA3bl B KYJbTYPaTbHON Cpee.
BUY-unrubupyromyro koHuertpaumo 90% (EC90) onpenensiiiu U3 KpUBOH 3aBUCHMOCTH OT
KOHLIEHTpALM! C  HCIOJb30BAHUEM  CIEAYIOIled MOAENH  4YeTbIpex-MapaMeTpUdecKoi
JIOTUCTUYECKON KPUBOM.

y=A+((B - A)/(1 +(C/x)”))

A=MHUHHMAaJbHBII MPOLEHT HHrHOMPOBaHUS (OTPULIATEIBHBIN KOHTPOIb, 0%)

B=makcuMasbHBIN MPOLEHT HHIUOMPOBAHUS (TTOJIOKUTENbHBIN KOHTPOIb, 100%)

C=koHIeHTpauusl COeANHEHHs B TOUKE Iepernda

D=koa}punmenT Hakiona

X=KOHLIEHTpaLUs COCUHEHUS

y=npoueHT uHruouposanus (%o)

(PesynbraTsel)

Coenunenue I1-31: 0,73 kM

Coenunenue II-51: 3,3 aM

[0106]

IIpumep wucnbitanus 15: Hcneitanue pans oueHku akTuBHocTu npotus BUY B
NPUCYTCTBUH CHIBOPOTOYHOT'O O€JiKa YeloBeKa

CepuiiHple pa3BEACHUS HCIBITBIBAEMOro o0pasma mnonydaan B 96-TyHOYHOM
mukporutanmere (50  mki/nmyHka). PactBop  chiBOopoTrouHOoro Oenka uenoBeka  (50%
KOHILIEHTPALMsI CBIBOPOTOUHOro Oenka uenoBeka) pacmpenessuid npu 100 mxin/ayHka B 96-
JYHOYHBIH MUKPOIUIAHIIET, CONEPIKAIIUN HCCIEeNyeMblii 00pasel, M OCTaBISUIA BBICTAMBATHCS
IpY KOMHATHOW TeMmepaType B TedeHue | daca. Jlyid maHmera, He COAEPIKAILIEro ChIBOPOTKY,
KyJIbTYpajibHyI0 cpefy pacnpenensnu npu 100 mxn/mynka. 3,0 x 10°/nynka knetoxk MT-4 u 3
MKJI/TlyHKa BHpyCHOro pacrsopa BHWY cmemmBamu B KOJIMYECTBE, COOTBETCTBYIOLIEM
HEOOXOUMOMY KOJIMYECTBY JIVHOK, M CMECH JaBaju npopearuposats npu 37°C B TedeHue 1
yaca. [locne peakuuy KIETOYHYIO CYCIEH3UIO HEHTPU(YTUPOBAIN M CYNEPHATAHT CIMBAIH U
MHQULUMPOBaHHBIE KJIETKH pACHpenessuld B  KyJbTYpPaJbHOW cCpeae B KOJIUYECTBE,
COOTBETCTBYIOLIIEM HEOOXOAMMOMY KOJIMYECTBY JIYHOK, NMpH SO MKII/JTyHKA U PacIpenesid pH

50 wmxn/nyHka B 96-MyHOUHBIH MUKPOIUIAHIIET, COMAEpKAIUIl HCcrenyeMblil oOpaszen u
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YEJIOBEUECKHH ChIBOPOTOUYHBIN O€IOK (KOHEUHAs! KOHLEHTPALHS YeJIOBEUECKOTO ChIBOPOTOYHOTO
Oenka: 25%). IlnaHmer mnepeMemMBaal NpPU TIOMOLIM MHKCepa [UIA IUIAHIIETOB H
KyJbTHBHpPOBaNM B TedeHue 4 pHel B wuHKyOarope ¢ COz. PactBop MTT (3-(4,5-
OUMETHIITHA30J-2-1)-2, S-nud eHunterpazonuii Opomuna) pacnpenesnsiiu npu 30 MKJI/JyHKA.
[Inanmery paBanmu mpopearnpoBaTh B TeueHue 1 uaca B umHKyOatope ¢ COz. 150 wmxn
CyNepHATaHTa yOAJSsUIM U3 KaXIOW JIYHKHU Tak, 4ToObl HE 3aXBaTUTh KiIeTku. 150 MK pacTBOpa
IJIsL JTU3HCA KJIETOK AOO0aBIANM B KaXIYK JIYHKY M XOPOIIO MEepeMElIMBAINA IPU MTOMOIIH
MHKCepa Ui TUIAHIIETOB O MOJHOro Jin3uca kieTok. [locnme mepeMernuBaHusl B IUIAHIIETE
U3MEPsUIN ONTHUYECKYH IUIOTHOCTb CMELIAHHOIO MpHU ABYX JJNHMHAX BOJH 560 HM u 690 HM,
UCTIONB3Ysl MUKpOIUIaHmeTHbld puaep. Konuentpamuro 50% wunaruduposanns BUY (ECS0)
OTIPEIEJISITHN 1O KPUBOH 3aBUCUMOCTH OT KOHLIEHTPALUHU C UCTIOIB30BAHUEM CIIEYIOIIEH MOIEIH
YeThIPEX-MapaMETPUIECKON JTOTUCTUIECKON KPUBOM.

y=A + (B - A)(1+(Cx))

A=MHUHHMAaJBHBII MPOLEHT HHIHOMPOBAHUS (OTPULIATEIBHBIN KOHTPOIb, 0%)

B=makcuMaJbHBII MPOLEHT HHrHOMPOBAHUS (TTOJIOKUTEIbHBIN KOHTPOIIb, 100%)

C=koHILeHTpaLusl COeAMHEHHsI B TOUKE Iiepernda

D=koadpunmenT vakiona

X=KOHLIEHTPALHsI COETUHEHUS

y=npoueHT uHruduposanus (%o)

Wsmenenne aktuBHOocTH (PS) Takke paccuuThiBaNiM Ha OCHOBAHWUH BBIPAKEHUS,
npencrasieHHoro Hwke. Crnenyer ormeruts, uto PS  mpencraBnser coboit  100%
SKCTPAIOJUPOBAHHOE 3HAYEHNE KOHLIEHTPALH YeJIOBEUECKOIO ChIBOPOTOUHOTO OelKa.

PS=4 x (EC50 B mpucyrctBuu 25% uenoBedeckoro coiBoporouHoro Oenka/ECS50 B
OTCYTCTBHE Y€JIOBEYECKOTO CHIBOPOTOYHOTO Oelka)

(Pesynbrar)

PS B mpuCyTCTBUH 4eOBEYECKOTO CHIBOPOTOUHOrO Oenka mokasaHo B Tadmuue (100%
SKCTPATMOJUPOBAHHOE 3HAYCHHUE).

Coenunenue I1-31: 364

Coenunenue I1-51: 236

[0107]

IIpumep nonyuenus

CoenuHeHHe MO HACTOALIEMY H300PETEHHIO MOJKHO BBOIUTH B BUZE (papMarieBTHUECKON
KOMITO3ULIMH JIFOOBIM OOBIYHBIM IyTE€M, B YaCTHOCTH, SHTEPAIBHO, HANPUMEpP IMEPOPAIBHO,
HampuMep, B (GopMe TaONeTKH WIH KaICyJbl, WU MNapeHTepPaNbHO, Hampumep, B ¢dopme
WHBEKLWHU WIN CYCTIIEH3MHU, MJIH MECTHO, Hampumep, B (opMe JOChOHA, res, Ma3u WM Kpema,
WIN B TPaHCHa3aJbHOU opme uinu B popme cynmosutropust. PapmaneBTuiyeckass KOMIO3HULIUS,
BKJIFOYAIOIIAsi COCAMHEHUE 0 HACTOSIIEeMy H300peTeHnt0 B cBOOOMHOW ¢dopme miam B popme
dapManieBTUYECKH MPHEMIIEMOI COJIM BMECTE C IO MEHbLIeH Mepe OgHMM (apMaleBTHYECKH
NpUEMIIEMBIM HOCUTEJIEM WIN pa3zdaBHUTENEM, MOKET ObITh MOJy4e€Ha CIOCOOOM CMEIIMBAHUS,

IPaHyJIMPOBAHUS WJIM HAHECEHUs TIOKPBITUS B COOTBETCTBUH € OOBIMHBIM criocoOoM. Hanpumep,
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NEePOPAIbHYI0 KOMIIO3HIMIO MOXKHO TONYYUTHh B (popme TaOneTkw, rpaHyjbl WIN KarCylbl,
cozepKaliel SKCUUIHEHT, Pa3pbIXJIUTENb, CBA3yIOIIee, JyOPHKAHT WIM T.I., U AKTHUBHBIHI
UHrpenueHT win T.. Kpome TOro, KOMIO3UIMIO AJs1 MHBEKLUUH MOXHO IMOJNY4YHTh B (popme
pacTBOpa WM CYCII€H3MM, U OHAa MOXET ObITh CTeprinzoBaHa. KoMmosumus ans MHbEKIUH
MOXKET TaK»e COZiepKaTh KOHCepBaHT, crabunusatop, OydepHslii areHT u T.11.

[ITPOMBIITJIEHHA A TIPUMEHWMOCTD]

[0108]

CoenuHeHue Mo HaCTOsIEMY M300peTeHnto 00JlaaeT aKTUBHOCTBIO, HATPABJIEHHOW Ha
UHTUOMPOBAHUE WHTErpasbl, W/IIM AKTUBHOCTBIO, HAMPABJICHHOH HAa WHrHOMPOBaHUE
KJIETOYHOrO0 pocTa, MpoTUB BHUpyca, B udacTHoctu BUY. CnenoBarenpHO, coenMHEHHE I10
HACTOSILIEMY H300PETEHUIO TIOJIE3HO sl MPO(MIAKTHKY UITH JICUEHUS Pa3IMYHbIX 3a00JI€BAaHHH,

BUpycHbIX uHGpeknmii (Hanpumep, CIIN/1a) u T.4., B KOTOPBIE BOBJIEUEHAa HHTETPa3a.



N3MEHEHHAA ®OPMYJIA U3OBPETEHUA,
NPEJJIOKEHHAASA 3AABUTEJIEM J1JId PACCMOTPEHUA

1. COGI[I/IHGHI/IG HJIN €TI0 (1)apMaLIeBTI/ILIeCKI/I npuemjemMasa COJib, A€ COCOIUHCHUEC

BBIOPAHO U3 IPYNIIBI, COCTOAIIEH U3

Qi

- 001

OH O
0. N N/
§ N
cl N N ““y
! J L

[1-24

OH O
\@/ ﬁ‘\ l//

11-27

edtion

[1-1 06

Qoo

I,//

11-23
OH O ,I\
= O N
I X N
x Ny -,,,I
F 0
11-26
OH O
O N N/
§ N,
cl A Nl
F o) o)
11-66
OH O
O, N N/
§ N.
cl - "’/l
F o) K/o
11-108
OH O
O N N/
§ N
cl A e
! ] L
11-22

OH ©



82

OH O OH O
Cl (@) X N/ F F O X N/
H H
N s N\ )'; N AN N\ )4,}
N~ 7% N /2
F o) L/ F o OJJ
11-65 - ||-112 /
\Q\/ \yﬁL N N
II- 121 "’

11-119 /
2. CoenuHeHne uiau ero ¢papmMaueBTUYECKH NMpUEMJIeMasl COJb, Il€ COEUHEHUE
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3. Coeaunenne unu ero apmMauLeBTHUECKH NpHUEMIEMasi COJib, TI€ COeIHHEHUE
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13. Coenunenue uiu ero GpapManeBTHUECKH MpUEMIIeMasl COJb, IIe COCAUHEHHE
npencTaBisier co0oi
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npencTaBisier co0oi

OH O
H
N S N‘N ).,//
P ./

11-51 z
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20. ®apmaueBTHYECKass KOMIIO3UIUsSA, BKJIHOYarImas 3P(PpekTUBHOE KOJHYECTBO
COeNMHEHUs 10 JI00OMy U3 MyHKTOB 1-19 uium ero gpapmManeBTUUECKH MPUEMIIEMYIO COJIb
u (papManeBTHUYECKH NPUEMJIEMbIH HOCUTENb HJIH (apMameBTUUYECKH MPHEMIIEMBbIH
pa3baBuTENb.

21. dapmaneBTHUeCKas KOMIO3HLHUsS JedeHUss wu/unu npodunaktuku BUY-
uH(pEKIUYU, BKJIKYAKINAas COEeIAWHEeHHEe 1o JbOoMy wu3 nyHKTOB 1-19 wumm ero
bapMaLeBTHYECKHU TPUEMIIEMYIO COJIb.

22. JlexapCTBEHHOE CPEACTBO JJIs ieueHus u/winu npopunakruku BUY-unpeknun,
BKJIIOYAIOIIEe COENMHEHHEe Mo JOoMy u3 mMyHKTOB 1-19 unu ero dapmaneBTHUeCcKH
NPUEMIIEMYIO COJIb.

23. JlexapcTBeHHOTO cpencTBo, obOnamaromee aHTu-BUU  akTUBHOCTHIO,
BKJIIOYAIOIEe COENMHEHHEe Mo J0oMy u3 myHKTOB 1-19 unu ero dapmaneBTHuUeckH
NPUEMIIEMYIO COJIb.

ITo noBepeHHOCTH
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