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KOHTPOJISI pPacTeHWH WM IOAABJIEHHM pOCTa PAacTeHUi. B wacTHOCTH, repOMIUIHBIE KOMOMHAIMN T10
HACTOSIIEMY M300pPETCHUIO COIEpKaT 10 MEHbIIEH Mepe OIHO MPOU3BOAHOE MUPHUIA3UHA (HOPMYIIEI
(I) B xoMOnHaMM ¢ MO MEHBIIEH Mepe OAHUM JIOMOTHUTEIBHBIM TI'epOHIMAOM, KOTOPBIH SBISETCS
repOunMaOM, TpencrasisomuM coboid uaruourop HPPD, cuHTETHYECKMM ayKCHMHOBBIM T'€pOHILIUIOM,
repOUIINAOM, KOTOpPBIM neicTByeT 3a cueT uHruOupoBaHus ACCasbl, WM TepOUIUAOM, KOTOPBIHA
WHTHOMPYET KIETOYHOE JeTICHHUE 3a cUeT BMemareiabcTBa B Onocnuate3 VLCFA.
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TEPBULIM/IHBIE KOMITO3ULIUHU

Hacrosiee n300peTeHre OTHOCHTCS! K HOBBIM IepOUIIMAHBIM KOMOMHALMSIM U K UX
INPUMEHEHUIO B OCYLIECTBIEHUU KOHTPOJISI PACTEHUN WK NMOJABICHUH POCTa pacTeHuil. B
YaCTHOCTH, repOUIMIHbIE KOMOHHAIIMH 10 HACTOSIIEMY H300PETEHHIO COIEePIKAT MO
MEHBbLIEH Mepe OJHO MPOM3BOJHOE MUPHUIA3HHA, ONPEACIICHHOE B JAHHOM JOKYMEHTE, B
KOMOWHAIIMY C 10 MEHBIIEH Mepe OTHUM JIOTIOJTHUTENIbHBIM TePOUIIUIOM, KOTOPBIH SBIISIETCS
repOULIIOM, MpeacTaBIsIoIUM coboit maruoutop HPPD, cuHTeTHYeCKHM ayKCHHOBBIM
repOuLIOM, repOULIuIOM, KOTOPBIH neiicTByeT 3a cueT narudupoBanust ACCassl, wiun
repOULIIIOM, KOTOPBIH MONABJISIET KJIETOUHOE AEJICHHE 33 CUET BMEIIATENbCTBA B OHOCHHTE3
VLCFA.

I'epOuninaHble NPOU3BOAHBIE NHPHIA3WHA OIMCAHBI B TAaKXKe HaXOASIIEHCs Ha
paccmotpenuu B cootsercteuu ¢ PCT PCT/EP2018/072280.

Llenpto HacTosmero u300peTeHHst sABIsETCS oObOecneueHne TrepONIMIHBIX CMecei],
KOTOpbIE SIBIISIOTCSI BBICOKO3((EKTUBHBIMU B OTHOIIEHHM Pa3JIMYHBIX BHIOB COPHSKOB (B
YaCTHOCTH, NPH HU3KOW JO3MPOBKE), 1 OHO OCHOBAHO HA OTKPBITUH, YTO COEIUHEHMs Ha
ocHOBe nupuaasuHa popmynsl (I), onmpeneneHHble B JaHHOM TOKYMEHTE, B KOMOWHAIH C
repOMIUAAMH, KOTOPbIE XapaKTEPU3YIOTCSI MEXaHU3MaMHU JEeHCTBUS, YKa3aHHBIMU B JAHHOM
JAOKYMEHTe, SBJISIIOTCS OCOOEHHO 3((EKTHUBHBIMH M1 AOCTHKEHUS TAKOTO KOHTPOJIS
COPHSIKOB.

Takum 00pa3oM, B MEPBOM AaCHEKTE HACTOSIIErO W300PETeHUs] MpenyCMaTpHBAETCS
KOMITO3ULIMSI, COZleprKanasl B kauecTBe KoMmroHeHTa (A) coenmunenue ¢opmydsl (I) umm ero

arpOXMMHUYECKH MPUEMIIEMYIO COJIb WU [IBUTTEP-UOHHBIE ()OPMBI,

rae:
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A mpencrasnsier coOON O-UJEHHBIH TeTepoapwi, BbIOPAHHBIM W3 TPYIIbL COCTOSIIEH H3:

R)p ®R)p R)p R)p
N N
< k | \ | R |
N N N N
A-l A-ll . A=l A-IV
®p ®)p R)p
< A I
AV A-VI A-VII

2

IZie BOJIHUCTAs JIMHUS 0003HAYaeT TOYKY MPUCOCOMHEHHUS K OCTAJIBHON YaCTH COSNUHEHUS
dopmyasr (I), p pasmsiercst 0, 1 wim 2, u kaxasii R® He3aBHCHMO BBHIGDAH W3 TPYIIIBL
cocrosimeit 3 NH,, MeTuia u METOKCH;

kaxpii 13 R' 1 R* HesaBucumo npencrasisier co0oit Bogopoa uim MeTwt, Q mpencTaBisieT
coboit (CR™R™),,; m pasmsiercs 0, 1 mnn 2; kaxaeni w3 R'™ u R*® Hesasucumo BoiGpas u3
TPYMIIBI, COCTOSIIIEH W3 Bomopona, runpokcu, metwina u NH,, Z mpencrasusier coboi —
S(0),0R", -C(O)OR", -C(O)NHS(O),R'* u —C(O)NHCN; R' mnpencrasmser coGoit
BOZIOPOA, METWJI, OeH3WI WK (PeHmT, U R" npencrasisier codboit metmi, -NH,, -N(CHjs), wiu
-NHCH3,

U B KayecTBe KOMIOHeHTa (B) mo MeHbineil Mepe oguH repOMUNA, BBIOPAHHBIM U3 TPYIIILL,
COCTOsALLEN U3:

B1: repbununa, npeacrasisitoinero codoit uaruourop HPPD,

B2: cuHTETHUYECKOrO ayKCUHOBOTO repOuIIHa,

B3: repOunina, koTopelii neficrpyer 3a cuet naruOuposanust ACCaser; u

B4: repOunnaa, KOTOpBII WHTHOUpPYET KJIETOYHOE JejieHHe 3a CUeT BMEIIAaTeNIbCTBA B
o6uocunTes VLCFA; nnu ero arpoHOMHUYECKH PUEMIIEMOH COJTH.

Bo BTOpOM acriekTe B HACTOSIIEM H300PETEHUH MPEAYyCMAaTPUBAETCS IPUMEHEHNE
KOMITO3ULIMH T10 HACTOSIIIEMY H300pETEHUIO B KauecTBe reponuua.

B Tperpem acnekTe B HACTOAIIEM H300PETEHHH IPEAYCMATPUBAIOTCS CIIOCOOHI (1)
MOJIABJICHHSI POCTA pAaCTeHUs U (11) OCYIIEeCTBICHUS] KOHTPOJISI PACTEHUH, MPU 3TOM
yKa3aHHbIE CITOCOOBI MPEeyCMaTPUBAIOT IPUMEHEHNE B OTHOLIEHUN PACTEHUI UM MECTa UX
NPOM3PACTAHUS TepOULIIHO 3(PPEKTUBHOIO KOJMUECTBA KOMITO3ULIUH 110 HACTOSIIEMY

N300PETEHHIO.
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B geTBepTOM acnekTe B HACTOSIIEM H300PETEHUH MTPENyCMaTPUBAIOTCS CIIOCOOBI (1)
NOZIABJIEHUSI POCTA pacTeHus U (11) OCYIIECTBIECHHsI KOHTPOJIS PACTEHUH, IPH 3TOM
yKa3aHHbIE CIIOCOOBI MPEeyCMaTPUBAIOT IPUMEHEHNE B OTHOLIEHUH PACTEHUI UM MECTa UX
npouspacranus: (A) coennnenus ¢popmysl (I), onpeneneHHOro B 1TaHHOM NOKyMeHTe, U (B)
repOunna, onpenenernoro B B1, B2, B3 unu B4, onpeneneHHbIx B TaHHOM JOKYMEHTE.

B nsiTom acniekre B HACTOSALIEM U300PETEHUH MPEeNyCMaTPUBAETCS CIIOCO0
OCYLIECTBIICHHsI KOHTPOJISI TPABSIHUCTBIX PACTEHUI W/UJIM COPHSIKOB B
CEeJbCKOXO35IICTBEHHBIX KYJbTYpax IMOJE3HbIX PACTEHUH, KOTOPBIN NpenyCMaTpUBAET
NPUMEHEHNE B OTHOLICHUH MOJIE3HBIX PACTEHUH, WJIM MECTa UX NPOU3PACTAHUS, HITH
TUTOLIA/IH TSl UX KYJIBTUBHPOBAHUS repOUIMIHO 3P PEeKTHBHOIO KOJUUECTBA KOMITO3ULIUH T10
HACTOSIIEMY U300PETEHHIO.

B cny4yae koMOMHMPOBAaHUS aKTUBHBIX UHIPEIUEHTOB pacueTHast akTuBHOCTD (E) s
1000 TaHHON KOMOWHAIINH AKTUBHBIX HHIPEIUEHTOB COOTBETCTBYET TAK HA3bIBAEMOM
dbopmynie Konbu u MmoxeTt ObITh paccuuTaHna cienyrouum oopasom (Colby, S R., Calculating
synergistic and antagonistic responses of herbicide combination, Weeds, Vol. 15, crpanurs

20-22; 1967):
ppm = MIJTUTPaMM aKTHBHOT'O HHIPEAHEHTA (. U.) Ha JIUTP;

X =3¢ exkTuBHOCTD, BBIpaXKEHHAs B %0, IEPBOr0 AKTUBHOT'O UHTPEAUEHTA IIPU

INPUMEHEHUH P Ppm aKTUBHOTO UHIPEIUEHTA;

Y = 3¢ dexTuBHOCTD, BbIpakeHHAsA B %0, BTOPOrO AKTUBHOTO MHIPEAMEHTA IIPH

MIPUMEHEHUH (| ppM aKTUBHOT'O UHIPEIUEHTA.

B cootBercTBuu ¢ popmysiori Konbu, pacuerHast 3¢ (HheKTHBHOCTb aKTHBHBIX
UHTpenneHToB A + B npu npuMeHeHuu p +  ppm aKTUBHOTO MHTPEIUEHTA MPEACTABIIEHA
cnenyroiei GopMyJIoit:

XY
E=X+Y-——
100
Ecnn paxrudecku Habmonaemas 3¢ dexruBocTs (O) Oonbine, yem pacyeTHas
s¢pdexruBHOCTD E, TO 3D (heKTHBHOCTE KOMOMHALIUY SIBJISIETCS] CYNIEPAIIUTHBHOM, T. €.
HaOroaeTcst cuHeprudeckuii a3 ext. B MaTeMaTnieckoM BbIpaKEHUN CHHEPTU3M
COOTBETCTBYET IOJIOKUTENbHOMY 3HadeHHto pasHocTH (O-E). B ciaydae Tonpko

JOTIOJTHUTENBHOTO CIIOXKEHHUS NTOKa3aTesel akTHBHOCTH (pacueTHast akTHBHOCTD) yKa3aHHasl
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pasHoctb (O-E) paBusiercs Hymro. OTpunarenbHoe 3HaUeHne ykazanHo# pazHoctu (O-E)
CBHIETENBCTBYET O OTePE AKTUBHOCTH 110 CPABHEHHIO C PACYETHON aKTUBHOCTBIO.

Bce u3 coenunenunit popmyner (I) u coenunennii B rpynmax Bl, B2, B3 u B4
ABISIIOTCS.  9((EKTHUBHBIMU TepOMLIUAHBIMU  COSJMHEHMSIMH, KaK II0OKa3aHO B JIaHHOM
JIOKYMEHTE B OTHOIIEHUU coenuHeHui ¢popmyiel (I) 1 kak 00IEen3BECTHO MPUMEHNUTENBHO K
COEMHEHHSIM, BXOISIIUM B COCTaB KoMroHeHTa (B).

CoOTBETCTBEHHO, B KOMOMHALMHU TI0 HACTOSILIIEMY U300PETEHUIO UCTIONb3YETCS
MPEUMYIIECTBO JIF000H aIIUTHBHOM repOULIUAHON aKTHBHOCTH, M ONpee/ICHHbIE BAPHAHTbI
OCYILIECTBJICHUSI MOT'YT JAa)Ke IEMOHCTPUPOBATh CuHeprudeckuii apdexr. Cunepriueckuii
s¢ ekt HaOmogaeTcs BCIKUN pas, Koraa 3(p¢PeKTHBHOCTh KOMOMHAIIUN aKTHBHBIX
UHIPEIMEHTOB BhILIE, 4eM CyMMapHast 3 QeKTUBHOCTb OTAEIbHBIX KOMIIOHEHTOB.

KomOuHawmu no HacToseMy H300peTeHHI0 MOTYT Tak)kKe MPeayCMaTpUBaTh
pacIIMpPEHHBIH CIIEKTP aKTUBHOCTH MO CPABHEHUIO C aKTHBHOCTBIO, MOJYUEHHOMH 32 cueT
Ka)KIOrO OTJEIbHOIO KOMIIOHEHTA, /Ui 00eCeunBaTh MPUMEHEHNE MEHBIIETO KOJHYECTBA
OTZEJbHBIX KOMIIOHEHTOB MPH MPUMEHEHHH B KOMOWHALIMH 1O CPABHEHHUIO C IPUMEHEHHEM
OTAENBHO sl ToCTHKEeHUs 3 PeKTUBHON repONINAHON aKTUBHOCTH.

Kpome Toro, Takke BO3MOXKHO, YTO KOMIO3HULIHS IO HACTOSIIEMY H300PETEHHIO MOXKET
XapaKTePU30BATHCS MOBBIIIEHHON BEIHOCIUBOCTBIO CEIbCKOXO3SIMCTBEHHBIX KYJIBTYP 11O
CpaBHEHUIO ¢ 3(pPEKTOM COeANHEHHSI A OTIEIbHO. DTO HAOIIOIaeTCs BCSIKUN pa3, Koraa
AefcTBre KOMOWHALMY aKTUBHBIX HHIPEIUEHTOB HAHOCUT MEHbIIIE BPea MOJIe3HOH
CENIbCKOXO3SIICTBEHHON KYJIBTYpE, YeM JIeHCTBUE OJHOTO U3 AKTUBHBIX HHIPEIHUEHTOB
OTZEJBHO.

Kak yka3zaHo BbIllle, KOMIIO3ULHH 10 HACTOSIIEMY U300PETEHHIO COEPIKaT B KAUeCTBE
KoMmroHeHTa (A) coenquHenue Gopmysisl (I), onpeneneHHoe B JaHHOM TOKyMeHTe. bosbiine
noapoOHOCTEl OTHOCUTENBHO coennHeHni popmysl (I) mpeacTaBieHo HIDKE.

Hanudne oqHOrO MM HECKOJBKHX BO3MOMKHBIX aCHMMETPUYHBIX aTOMOB yIJiepoia B
coenuHenuu ¢opmynbl (I) o3HAUaeT, YTO COENMHEHHS MOIYT BCTPEYAThCS B XHUPAIBHBIX
U30MepHbIX (opMax, T.e. SHAHTHOMEPHBIX WM JguacTepeoMepHbix (opmax. Takske
aTPONOM30MEPbl MOTYT BO3HHKATh B pe3yJbTaTe OrPAHUUEHHOTO BPAILEHUS BOKPYT
onuHapHOi cBsi3u. [Ipenmonaraercs, yro Qopmyna (I) BkIrO4aeT BCe Takue BO3MOXKHBIE
n3oMepHbie GopMbl U UX cMecu. Hacrosiee n300peTeHne BKIIOYAET BCE TAKHE BO3MOYKHBIC
n3oMmepHble (opmbl coenuHeHHst (opmynel (I) m ux cmecu. AHaJOrHMYHBIM 00pa3oMm
npennonaraercsi, uto (opmyrna (I) BkiIouaeT BCe BO3MOXKHBIE TayTOMEpPHI (B TOM YHUCIE

JAKTaM-JIAKTUMHYIO TayTOMEPHIO U KETO-€HOJIbHYIO TAyTOMEPHIO), €CIIM OHU MPUCYTCTBYIOT.
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Hacrosimmee n300peTeHne BKIIOYAET BCE BO3MOXKHBIE TayTOMEpPHbIE (POPMBI COETUHEHHS

(I). AmanmormuHo B ciydae OM3aMELIEHHBIX AaJKEHOB, OHM MOIYT OBITh

bopmy bt
npenacTaBieHbl B F- win Z-popMe Wid B BHIE cMecell o0oux B JFOOOM COOTHOIIEHHH.
Hacrosimee n3o0pereHne BKIIOYAET BCE TAKHE BO3MOXKHbIE M30MepHBIE (HOPMBI COSTMHEHUS
dopmysl (I) u ux cmecn.

Coenunenuss Qopmynsr  (I) Oyayr, dopme

ArpOHOMHYECCKHU HpHeMHeMOﬁ COJIM, UBUTTCP-UOHA WJIM arpOHOMUYCCKH HpHeMHeMOﬁ COJIN

KaKk TIpaBWJIO, TMPEACTABJICHbI B

UBUTTEp-UOHA. Hacrosimee w300peTeHHe OXBAaThIBAET BCE TAaKHE ArPOHOMHUYECKH
NPUEMJIEMBIE COJIU, IIBUTTEP-UOHBI U UX CMECH BO BCEX MPOMOPLIHSX.

Hanpumep, coenunenune ¢opmyinsr (I), rae Z mpeaycMarpuBaeTr KHCIOTHBIA HMPOTOH,
MOXET CYLIeCTBOBATh B BHJE [IBUTTEP-HOHA, YTO COOTBETCTBYET coearHEHUI0 popmysl (I-1),
WM B BUJI€ arPOHOMHYECKH MPUEMJIEMOH COJIHM, YTO COOTBETCTBYET COEIMHEHHIO (POPMYJIBI

(I-IT), moka3aHHO HUXKeE:

A

= |
N
X, N Q-
AR

(-

HIIN

A

~ |
N
XN QL
N R1><R2 ZH

(-1}

rae Y mpexacTtaBisieT cOOOH arpOHOMHYECKHM NMpUEeMJIEMbI aHMOH, W ] M K NIpencTaBistoT
co0OH Liesible Yuciia, KOTOpble MOTYT ObITh BhIOpaHbI U3 1, 2 wiu 3 B 3aBUCUMOCTH OT 3apsia
COOTBETCTBYIOLIEro aHMOHA Y.

Coenunenue dopmynasr (I) Moxker TakxkKe CyIIeCTBOBaTh B BUAE ArpOHOMUYECKH
NPUEMJIEMON COJIM ILIBHTTEP-MOHA, YTO COOTBETCTBYeT coenuHeHmo ¢opmyis (I-111),

[IOKa3aHHON HUXKE:

MY

(1)
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rae Y mpeacraBisieT coOOH arpOHOMHUYECKHM NpHeMIIeMbl aHMOH, M mpencTaBisier coOoit
arpOHOMUYECKH IPUEMIIEMbIH KaTHOH (B JOMOJIHEHHE K KATHOHY NMUPHUOA3UHUS), U LENble
yucna j, k m q moryr Obith BbIOpaHel w3 1, 2 unm 3 B 3aBUCUMOCTH OT 3apsia
COOTBETCTBYIOIIETO aHHOHA Y U COOTBETCTBYIOIIEro KaTuoHa M.

Takum obpazom, eciu coenunerue GpopmyJbl (I) H300pakeHO B TaHHOM TOKYMEHTE B
NPOTOHUPOBAHHOM (POpMe, TO CIEHUANUCTY B TAaHHOW 00JaCTH TEXHUKU OyAeT MOHSITHO, YTO
OHO MOJKET OBITh OIMHAKOBO IMPEICTABJIEHO B HEMPOTOHHMPOBAHHOW WIIH COJIEBOW (popme C
OJTHUM WJIA HECKOJBKUMH COOTBETCTBYIOLTUMH MTPOTHBOUOHAMH.

B omHOM BapuaHTe OCYIIECTBICHHMS HACTOSINErO H300pPETeHUs] TPENCTaBJIEHO
coequnenue ¢opmyinsl (I-II), rne k paBusiercs 1 wnu 2, j paBusiercs 1, u Y BbIOpaH u3
TPYIBL, COCTOSIIEH W3 rajoreHa, Tpudroparerata U neHtapTOpHponHoHata. B maHHOM
BapUAHTE OCYIIECTBJICHUS aTOM a30Ta B KOJbLE A MOXeT ObITh NMPOTOHHPOBAHHBIM, HIIH
aToM asorta, coxepkamuiics B Q, Moxer OBbITb NPOTOHHPOBAHHBIM (HANPUMEP, CM.
coequnenue 1.030 nimm 1.035 B Tabmuue A). IIpennoururensHo B coenuneHnu Gpopmydsl (I-
II) k paBrsiercst 1 wnm 2, j paBHsiercs 1, u Y npencrasisier coOoi XJIOPHI, I7I€ aTOM a30Ta B
KOJIbLIE A SIBJISIETCS] IPOTOHUPOBAHHBIM.

ITonxonsimue arpOHOMHUYECKH NpPUEMIIEMblE COJMM Ayl KOMIOHeHTa (A), TO ecTb
coenunenust gopmynsl (I-II) wmu (I-1II), mpumeHsemble B HacTosIieM H300pETEHUH H
NPEACTaBJICHHbIE aHMOHOM Y, BKJIIOHYAIOT O€3 OrpaHuueHus XJopua, Opomun, Hoaun,
¢ropun, 2-HadTanuHCYIB(POHAT, aALIETAT, AAUNAT, METOKCHI, STOKCH, IPOIOKCU, OYTOKCHU,
acmapraTt, Oensoncyiabdonat, Oensoar, OukapboHar, Oucynbdar, Outaprpar, OyTuicynbdar,
OytwicynbdoHat, OyTtupar, kamdopar, KaMCHIAT, Kampar, KampoaT, Kampuiar, kapOoHar,
uurpar, audocdar, sperar, SANCUIAT, IHAHTAT, OTAHAUCYIb(OHAT, ITAHCYJIb(OHAT,
stwicynbdar, ¢opmuar, ¢Qymapar, TIKOLENTaT, TJOKOHAT, TJOKOPOHAT, TjyTamar,
riutepodocdar, renTageKkaHoar, reKcaeKaHoar, runpocynbgar, TUIPOKCH]I,
T'UAPOKCUHA(PTOAT, W3ETHOHAT, JIAKTAT, JIAKTOOMOHAT, JlaypaT, MajaT, MajeaT, MaHZenarT,
Me3WJIaT, METaHIUCYIb(OHAT, MeTHICYyNb(aT, MyKaT, MHPHCTAT, HAINCHJIAT, HUTPAT,
HOHA/IEKaHOAT, OKTA/IEKAHOAT, OKCAJAT, NeIApPrOHaT, EHTAAeKaHOAT, ITIeHTaQTOPIPOITUOHAT,
nepxyopar, ¢ocdar, MPOMUOHAT, MPOMIIICYIb(AT, TPONIICYIb(QOHAT, CYKUMHAT, Cyabdar,
TapTpart, TO3WIAT, TPUAELIIIAT, TpudiaT, TpUQTOpaLeTaT, YHACHWINHAT U Balepar.

IMopxonsmue xkaTuoHbl, 00o3HaueHHble M B coenunenuu ¢opmyisl (I-110), BkIrO9arOT
0e3 orpaHMYEHHs] METAJUIbl, CONPSDKEHHBIE C AMHUHAMH KHCJIOTBl U OPraHUYECKHE KaTHOHBL
[Ipumepsl NMOAXOASIIMX METAJUIOB BKJKOYAKOT AJOMHWHUN, KalbLUW, LE3UH, MEAb, JIUTHUH,

MAarHuii, MapraHel, KaJuii, HaTpuii, >kejae30 U UUHK. [Ipumepsl noaxoasmmux aMHuHOB
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BKJIIOYAIOT JUTHJIAMHUH, aMMHaK, aMUJIAMHH, apruHuH, OeHeTaMuH, OeH3aTHH, OyTeHMI-2-
amuH, OyTujiamMuH, OyTWISTAHOJAMHUH, LHMKJIOTeKCHJIAMUH, MACIIJIAMUH, JHAMUJIAMUH,
nUOyTHIIAMUH,  JHSTAHOJNAMHUH,  OUATIJIAMUH,  AUSTWICHTPUAMHH,  JUTeNTHJIAMHH,
JUIEeKCUIAMUH, JUU30aMWIAMUH, AUU3ONPONUJIAMHUH, AUMETWIAMHUH, JHOKTUJIAMMUH,
JUIPONAHOJAMUH, AUIPONApPrWIAMUH, JUIOPONMIAMHUH, JOACLMJIAMHUH, 3TaHOJIAMUH,
STHJIAMHH,  STWIOYTWJIAMHUH,  OTHJIEHIWAMHH,  STWITENTHJIAMUH,  OSTHJIOKTHJIAMUH,
STUWINPONAHOJAMUH, TeNTaAeluIaMUH, TeNTHJIaMUH, TeKCaJelUuJIaMUH, TeKCEHUJI-2-aMuH,
FeKCUJIAMHUH, TeKCUJTeNTUIaMUH, TeKCHJIOKTHUIAMUH, TUCTUAWH, WHAOJUH, HW30aMHUJIAMUH,
n300yTaHOJAMKH, U300yTHJIAMUH, U30MPONAHOJAMUH, U30MPOINMUIAMUH, JTU3UH, METJTFOMUH,
METOKCHATUJIAMHUH, METHJIAMHUH, METWJIOYTUJIAMUH, METHIATHIAMUH, METHITeKCUIAMUH,
METWJIN30NPONUIAMUH, METHUJIHOHWIAMUH, METHJIOKTaAELMIAMUH, METUINECHTAACUIaMUH,
mMopdonuH, N,N-TUITHIITaHOJIAMHUH, N-METHIUINEPa3UH, HOHWIAMHH, OKTAaJCLUJIAMUH,
OKTHJIAMHUH, OJIEUJIAMUH, MTEHTaICLIUJIAMIH, TIEHTEHUI-2-aMIH, (PeHOKCHUATHUIIAMUH, TUKOJIIH,
MUMEpPa3uH, MNUIEPUANH, MOPOMAHOJAMHUH, MPONUJIAMUH, MNPONWIECHAUAMHUH, MHUPUIUH,
MUPPOJIUANH, BTOP-OYTUJIAMHH, CTEapIJIaMUH, TAJUIOBBI aMHH, TeTpaaeLUIaMHUH,
TpUOYTHJIAMUH,  TPUISLUWIAMHH, TPUMETHJIAMHH, TPUTCNTWIAMHH, TPUTeKCHJIAMUH,
TPUH300yTHIIAMUH, TPUU3OAELIUTIAMUH, TPUU3ONPONUIIAMUH, TPUMETUIIAMUH,
TPUMCHTWJIAMHH, TPUNPOMNIIAMUH, TPUC(TUIPOKCUMETHI)aMUHOMETAaH W  VHICLMJIAMUH.
[Ipumepbl MOAXOAALIMX OPTraHMYECKUX KATHOHOB BKJIOYAIOT OEH3UITPUOYTHUIAMMOHUH,
OeHzunrpuMmeTuiaMMonnii, Oensuntpudenmndocdonuii, XoauH, TETPaOyTUIAMMOHUM,

teTpabyTundocHoHmii, TETPA3TUIAMMOHMM, TeTPa’THAPOCHOHMN, TeTpaMEeTUIAMMOHUH,

TeTpameTuapochHoHuUM, TETPAPONHIAMMOHUH, TeTpanponuipocHoHui,
TPUOYTHIICY IbGOHHUIA, TpUOYTHIICY Tb(HOKCOHNUH, TPUSTHIICYJIL(OHUH,
TPHYITHICYIb(POKCOHHI, TPUMETHICYIb(POHNUH, TPUMETHIICYIb(OKCOHHIH,

TPUIIPOMMIICYJILPOHUHN U TPUTTPOIHICYTb()OKCOHMA.

[Ipennoururensubie coequHenus ¢opmynsl (1), roe Z npenycMaTpuBaeT KUCIOTHBIA
MPOTOH, MOTYT ObITh TmpenctaBieHbl B Buae jaudo dopmynsr (I-I), mudo (I-1). B cnydae
coequHenuit popmyinsl (I-1I) BeimeNnstOT oMM, B KOTOPBIX Y MPENCTaBisieT cOOOH XJIOpU,
Opomun, Womun, TrUAPOKCUA, OukapOoHAT, arerat, MeHTaQTOPIPONUOHAT, TpHUdIaT,
TpudTopanerat, MeTwicyiabdaT, TO3WIAT W HUTpar, rae j u k passsorcs 1.
IIpenmoururensHO Y mpeACTaBIIsieT COOOM Xopun, OpoMun, HOaua, THAPOKCH, OnKapOOHaT,
anerar, Tpudropanerat, METIICYJIb(AT, TO3WIAT U HATPAT, rAe | U k paBustorest 1. B ciyuae

coequHeHnit ¢opmynbl (I-1I) BbIIENsIOT Takke COJMM, B KOTOPBIX Y MPEACTaBISIET COOOM



kapOoHaT u cyibdar, rae j paBHseTcs 2, u k paBHsieTcss 1, U B KOTOPbIX Y MPEACTABISET
coboii pocdar, rae j pasHsiercs 3, u k paBHsiercs 1.
B coorBerctByromem cinyudae coenuHeHust (opmynsl (I) Takxke woryr ObITh
npencTasieHsl B popme (u/mmu npuMeHsThCst B Buae) N-okcuna.
5 Coenunenuss ¢opmyner (I), rme m paBusercs O, MOryt ObITb IpeACTaBJICHBI

coenunenueM ¢popmysl (I-1a), mokazaHHOI HUXKeE:

A
B
+
N¢N><Z
RV “R?

(-la)
roe R', R%, A u Z onpenenenst ast coenunennii gopmysi (I).

Coenunenust dopmyasr (I), rme m paBasercs 1, Moryr OBITh TpPENCTaBJICHBI

10 coenuneHueM ¢opmyisl (I-Ib), mokasannoi HIXeE:
A N
2b
| ) R1a R
N
g 1>32<Z
R R

(-lb)
rre R', R, R' R™, A u Z onpenenensi aust coemunenuii popmyis (I).
Coenunenuss ¢opmynel (I), rme m paBHsercs 2, MOryT ObITb IpeACTaBJICHBI

coenuHeHueM Gopmyiel (I-Ic), mokazaHHOI HIDKE:

A
AN R1a R2b
R R? r'? R
15 (Flc)
rre R', R?, R' R™, A u Z onpenenens qust coemunennii popmyas (I).

Coenunenust dopmynsr (I), rme m paBasercs 3, MoOryT OBbITh MpPEICTaBJICHBI

coenuneHueM ¢opmysl (I-1d), nokasannoit HuKe:

(I-Id)

20 rre R', R*, R' R™, A u Z onpenenensi must coemunenuii popmyis (I).

Y4
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[IpennouturenbHble 3HAUEHUS A, Rl, Rz, Rla, RZb, Rg, Rlo, Ru, Q, Z, m ¥ p U3JIOKEHBI
HIDKE, U coenrHeHne GopmyJiel (I) B COOTBETCTBUU C MPUMEHEHHEM B HACTOSIILEM
U300peTeHNH MOXKET COIEPIKaTh JII0OYI0 KOMOMHALIUIO YKA3aHHBIX 3HAYEHHH, €CJIH SIBHO HE
yka3aHo nHoe. CrienuaiucTy B JaHHOW 00JIaCTH TEXHUKHU OyAeT MOHITHO, YTO 3HAYCHUS JUIS
MoOOH yKa3aHHOM IPYIITBI BAPUAHTOB OCYIIECTBIIEHUS! MOKHO KOMOMHUPOBATH CO
3HAYEHHSIMHU JUTsL JTF0OOH IPyroi IpyIIbl BAPUAHTOB OCYIIECTBIICHUS, €CIIN TaKue
KOMOWHAIIMY HE SBJSIFOTCS B3AMMHO MCKJTFOYAIOLIMMU, M €CJIU SIBHO HE YKA3aHO WHOE.

Uro kacaercst samectureneii R' u R?, B coenuuenmsix hopmysb (I) MOXKHO OGHAPYKHTH
BCe W3 cneayromux kombGuHammii: R' mpencrasmser coboit Bomopom, u R® mpencrasiser
coboit Bomopon, R' mpexcrasmsier coboit merwn, u R? mpencrasmsier coboii Bogopoxn (i R
npecTaBisier coboii Bomopox, 1 R* mpexcrasisier coGoii merwn), R' mpencrasmsier co6oi
mernn, u R* mpexncrasmsier coGoit mermn. Ommaxo wame Bcero R' mpencrasmster coboit
BOAOPOX, U R’ NPEICTaBIISIET COOOH BOIOPOSI.

Kak yka3aHO B TaHHOM NIOKYMEHTE, m TpeacTaBisier codoil mejoe uncio, pasaoe 0, 1
w 2. [IpenqnoutnrensHo m paBHsieTcs 1 uim 2, u HanboJjee MPEeaNOYTUTENIEHO M PABHSAETCSI
1. Eciu m paBHsieTcst 1, IpeANOYTUTENBHO, YTOOBI KaXKIbIH M3 R™ u R* Gbut He3aBHCHMO
BBIOpAH M3 IPYIIIBI, COCTOALIEH U3 BOJOPOAA, THIPOKCH U MeTWiIa. B Takux ciydasx, eciu m
paBHsieTcst 1, TO OCOOEHHO MPEANOYTUTEIBPHO, YTOOBI IO MEHbIIEH Mepe ONHH U3 R' u R?®
npeAcTaBysul co00i BOAOPOA.

Eciu m pasHsiercs 2 uiu Gosee, TO MPEANOYTUTEIBHO, YT00b Kaxablil u3 R'™ u R™,
CBSI3AHHBIX C ATOMOM YIJIepoa, cMexHbM ¢ pparmenTom CR'CR?, GbLT He3aBHCHMO BHIGPaH
U3 TPYIIIBI, COCTOSIIIEH U3 BOIOPOAA, THAPOKCH M METUJIA, M DOJIee IPEeNOYTUTENbHO, YTOOBI

v 1 2 v
1o MeHbLIeil Mepe oniH 13 ykasaHHbX R i R™ npexcrasmsn coGoit Boxopox.
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Kak yka3aHO B JaHHOM JTOKYMEHTe, A TpencTaByseT coOOW O-4iieHHBIH reTepoapul,

BBIOpaHHBIN u3 PYIIIIbI, COCTOALLEH H3!
8 8

R)p R®p R®)p ROp,,
SRS Iy |

SN SN SN SN

A-l A-ll g A-lll A-IV

(R®)p R®)p (R%p

N N

LN | |

AV A-VI A-VII

>

II€ BOJIHUCTAs JMHUS O0O3HA4aeT TOUYKY TPUCOEAMHEHHUs] K OCTaJbHOH YacTh
coenuuennst Gopmyst (I), p pasusiercs 0, 1 mwmu 2, u kaxzasii R® HesaBucumo BeIGpan u3
rpynmel, cocrosimen u3 NH,, metuna u METOKCH.

Ecnm p mpencrasisier cobol 1Leioe 4YHCIO, paBHOE 2, MPEANOYTUTENBHO, UYTOOBI
Kax it R® npeacTaBsul codoi MeTmin. OTHAKO MPEeNMOYTUTEIBHO p paBHsieTcs O v 1.

B ompeneneHHBIX BapHaHTax OCYLIECTBICHUS A MPEANOYTUTENBHO MPEACTABISET
coboit A-I, A-II wnu A-III, u p npeanourutenvHo pasHsiercs O mnu 1. B takux BapmaHTtax
OCYILIECTBJICHHS, €CIU p paBHseTcs 0, TO CNELHAINCTy B AaHHOH OOJAaCTH TEXHUKU Oyner
HOHSITHO, YTO B A MOXXET OBITh MPOTOHUPOBAH OO0 aTOM a30Ta.

[Ipennouyrurensho Z BbIOpaH u3 rpymmbl, coctosuieir u3: -C(O)OH, -C(O)OCH;, -
S(0),0H, -C(O)OCH,C¢Hs, -C(0)OCsHs, -C(O)NHS(0),N(CHj3),. bosnee npenmnodruTebHO
Z npencrasisier codoit -C(O)OH wnu -S(0),0H.

Konkperneie coenunenns Gopmyisl (I) st mpuMeHeHHs B HACTOSIIEM H300PETEHUH B
Ka4ecTBe KOMITOHEHTa (A) omucaHbl Hibke B npuMepax. OHU BKIOYAOT coenuneHust 1.001,
1.002, 1.003, 1.004, 1.005, 1.006, 1.007, 1.008, 1.009, 1.010, 1.011, 1.012, 1.013, 1.014,
1.015, 1.016, 1.017, 1.018, 1.019, 1.020, 1.021, 1.022, 1.023, 1.024, 1.025, 1.026, 1.027,
1.028, 1.029, 1.030, 1.031, 1.032, 1.033, 1.034, 1.035, 2.001, 2.002, 2.003, 2.004, 2.005,
2.006, 2.007, 2.008, 2.009, 2.010 u 2.011. OcoOeHHO NPEANOYTUTEIbHBIE COSTHHEHHUS
dopmynbl (I) mis mpuMeHeHHs B KadecTBe KOMITIOHEHTa (A) B HaCTosmeM H300peTeHUU
BeIOpaner u3 1.001, 1.002, 1.003, 1.004, 1.005, 1.006, 1.007, 1.008, 1.009, 1.010, 1.011,
1.012, 1.013, 1.014, 1.015, 1.016, 1.017, 1.018, 1.019, 1.020, 1.021, 1.022, 1.023, 1.024,
1.025, 1.026, 1.027, 1.028, 1.029, 1.030, 1.031, 1.032, 1.033 u 1.034. Eme Oomnee
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MPEANOYTUTENBHBIMU SBIIAOTCA coenuHenus 1.001, 1.002, 1.003, 1.010, 1.011, 1.021, 1.022,
1.023,1.027, 1.030, 1.031, 1.032, 1.034 u 1.035.

Coenunenusi opmynsl (I) MOXKHO mMmoONMydaTb B COOTBETCTBHUH CO CIEAYIOLIUMHU
CXeMaMH, B KOTOPbIX 3aMECTUTEIHU A, Rl, Rz, Rla, R2b, Rs, Rw, Ru, Q, Z, m u p umeroT (eciu
SIBHO HE YKa3aHO MHOE) OIpE/IeNIeHNs], ONICAHHbIE B TAHHOM JIOKYMEHTE BbILIE.

Coenunenusi ¢opmyisel (I) MOXKHO mMONydaTh MyTEM AJNKUIMPOBAHUS COCOUHEHUH
dopmyisl (X), rne A onpenenen i coenuHeHuil Gopmybl (I), ¢ MOMOIIBIO MOIXOASIIETO
ankmapyromero cpexcrsa Gopmyust (W), rae RY, R% Q u Z onpeneneHs! 1J1si COeQHHEHHUIA
dopmynsl (I), u LG mpencraBisier coOoil MOAXOASIIYIO YXOASINYIO TPYIIy, Hampumep,
TaJIOTeHU/I WJTH TICEBAOTAJIOTEHH]I, TAKOH KaK TpUQIIAT, ME3UJIAT WM TO3HIIAT, B IOAXOASIIEM
pacTBOpHUTENEe IpH MNOAXOMALIEH TeMmreparype, Kak ONHCAHO Ha CXeMme peakuuud 1.
HUnmocTpaTUBHBIE YCIIOBUS BKJOYAIOT IEpeMeIlnBaHue coeanHeHus ¢opmynsl (X) ¢
anKmpyromuM cpenctsoM ¢opmynsl (W) B pacTBOpHTENe WIH CMECH PAaCTBOPUTENEH,
TAKUX KaK alleTOH, AMXJIOPMETaH, Auxyopatad, N, N-numerundopmamun, auetoHuTpui, 1,4-
IMOKCAH, BOJA, YKCYCHAsh KUCJIOTA WM TPUPTOPYKCYCHAs KUCIIOTA, NMPHU TEMIIEPAType OT -
78°C u 150°C. Anxunupyroiuee cpenctso Gopmyiibl (W) MOXKET BKIIIOYaTh O€3 OrpaHUYCHHUS
OPOMYKCYCHYIO KHCJIOTY, METHJIOpOManeTar, 3-OpOMIPOINOHOBYIO KHCJIOTY, METHII-3-
OpommponmoHar, 2-Opom-N-merokcuaueramup, 2-OpoMdTaHCyiabpOHAT HaTpus, 2,2-
IUMETUIPONII-2-(TpUPTOPMETHIICY Tb() OHUIIOKCH )3 TAHCY Ib( OHAT, 2-6pom-N-
METaHCYJIb(OHMIALETAMUL, 3-6pom-N-MeTaHCyIb(hOHMIIPOIaHAMHI U
aumetokcudochopunmernnrpupTopmerancynbponar. Takue aIKuIMpyrOlKue CpenacTsa U
POZCTBEHHBIE COENMHEHUs JHOO M3BECTHBI M3 JINTEPATYpPhl, JTUOO MOTIYT OBITH ITOJIyYEHBI
NOCPEICTBOM H3BECTHBIX W3 JuTeparypbl crocodoB. Coemunenust gopmyinbl (I), koTopble
MOTYT OBITh OMHCAHBI KaK CJIOKHBbIE 3PUpbl N-aJKHIBHBIX KHCIOT, KOTOPbIE BKJIIOUAIOT 03
OTpaHUYEHUs CJIOXKHbIE 3PUPBI KapOOHOBBIX KHUCIOT, (POCHOHOBBIX KHUCIOT, (HOCHHHOBBIX
KUCJIOT, CYJb(OHOBBIX KHCJIOT M CYJb(HUHOBBIX KHCIIOT, MOXHO 3aT€M YaCTHYHO HJIH
MOJIHOCTBIO THAPOJIN30BATh MyTeM 00pa0OTKH MOAXOISAIINM PEareHTOM, HalpuMep, BOAHBIM
PacTBOPOM XJIOPUCTOBOAOPOIHOW KHUCIIOTHI HIIH TPUMETHIICHIIIIOPOMHUIOM, B MOIXOISIIEM

pacTtBopurene npu noaxonsuieii remmneparype ot 0°C no 100°C.
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Cxema peakuuu 1

X
RY R?

A A
S dopmyna (W) N
I N > | Nt Q
1 2
dopmyna (X) ROR
dopmymna (1)

Kpome Toro, coenmuenust gopmynsl (I) MOXKHO mosydaTh MyTeM OCYIIECTBIICHUS
peakuu coemuHeHuit Gopmyiel (X), rme A onpeneneH s coenuHeHuit Gopmynsr (I), ¢
COOTBETCTBYIOLIMM OOpPa3oM aKTUBUPOBAHHBIM 3JIEKTPOQHIBHBIM alkeHOM (opmyisl (B),
rie Z npencrasisier co6oit -S(0),0R" wm -C(O)OR'™, u R, R*, R™ u R' onpenenens! ms
coequHeHuit ¢opmyiel (I), B mogxozmsimeM pacTBOpUTENE MPU MOIXOASIIECH TeMIleparype.
Coenunenuss ¢opmynsl (B) wu3BeCTHBI M3 JUTEPAaTyphl WM MOTYT OBITH MOJYYEHBI
MOCPENCTBOM  H3BECTHBIX CHOCO0OB. MimrocTpaTuBHBIE peareHThl  BKIIOYAIOT — 0Oe3
OTPaHUYEHUs] AKPUJIOBYIO KHCIOTY, METAKPUJIOBYIO KHCIOTY, KPOTOHOBYIO KHCIOTY, 3,3-
IMMETUIIAKPUIIOBYIO KUCJIOTY, METUJIAKPUJIAT, 3TEHCYJIb(OHOBYIO KHUCIIOTY,
M30TMPONMITHIIEHCYIbQOHAT UM 2,2-AUMEeTHIIpOonI3TeHCyIb(poHaT. HemocpencreeHHble
NPOAYKTHl JAHHBIX pEAaKILUil, KOTOpble MOIYT OBITb OMNMCaHBI Kak CIOXHbIE 3Pupbl N-
AJIKWJIbHBIX KHCJIOT, KOTOpBIE BKJIIOYAIOT 0€3 OrpaHuyeHHs CIOXKHbIE 3(Upbl KapOOHOBBIX
KUCJIOT M CyJb(OHOBBIX KHCJIOT, MOKHO 3aT€M YaCTUYHO WJIM TOJHOCTBIO T'MAPOJIHM30BATh
nyTeM oOpaOOTKH MOAXOASAIIMM PEareHTOM B MOIXOMSIIEM PacTBOPHUTENE NMPH MOAXOASIIEH
TeMIIepaType, Kak OMUCAHO Ha CXeMe PeaKiiu 2.

Cxema peakuum 2

R
R‘]
Z
A 2 A A
= R o Iuposns ~
| bopuyaa®) | L ' L
N4N - NF X ~2 T NéNXQ\Z
RV R A
dopmyna (X)
dopmyna (I), rae m = ¢dopmyna (I), rac m =
1, u Z = S(0),0R", 1,uZ=SO-H,

C(O)OR" C(O)OH
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B poxncreennoit peakmuun coeguHenust gopmyinel (I), rme Q mpencrasisier coboit
C(R'™R™), m pasnsiercs 1, 2 wmn 3, u Z npexcrasmser co6oii -S(0),0H, MOXHO TOJIy4aTh
NyTeM OCYILIECTBIEHUs peakuun coenuHeHuit (opmynel (X), rae A onpepeneH s
coenunenuit popmyisl (I), ¢ mukmMyeckum ankuaupyomuM cpeacrsom ¢opmyisl (E), (F)
uma (AF), roe Y mpencrasmster coboit C(R™R™), u R!, R*, R'™ u R™ onpenenensr s
coenunenuit popmyisi (1), B mogxoasiemM pacTBOpUTENE TIPH MOAXOISAIIEH TeMIepaType, Kak
OMNMCAHO Ha CXEME PEeaAKLUHU 3.

Cxema peakuum 3

O\ /0
N 7
O\\ //O o~ Ny?
O/ \Ya R1 RZb
R1 >_f R2b WU R2 a 25 |___\,1.':1
R2 R1a R R
A topmyna (E), rxe dopmyna (F), rae A N
X m=1 m=?2 |
+
NT o 1 2 z
Il R R
; O0—S=0
popmymna (X) HITH 1 N dopyra (I, &1 m
R R pasHsaeTcs 1, 2 nmum
2 Qla 3,uZ=S0O;H

(opmyna (AF), rae
m=1

ITonxonsmue pacTBOPUTENM U MNOAXONALINE TEMIIepaTypbl ONHCAHbI paHee.
Anxumipyroimee cpenctso Gopmyssl (E) wiu (F) moxer BkitouaTh Oe3 orpaHudeHus 1,3-
NPOMaHCYJIbTOH, 1,4-OyTaHCynbToH, OTHIeHCynbdat, 1,3-nponmneHcynspar u 1,2,3-
OKCaTHA30JUANH-2,2-1HoKcu . Takue aJKuInpyrone CPEeACTBA U POACTBEHHBIE COETUHEHHSI
a100 W3BECTHBI U3 JIMTEPATYPBhI, JIMOO MOTYT OBITH MOJNYYEHBI MOCPEICTBOM H3BECTHBIX H3
JUTEPATyPhI CIOCOOOB.

Coenunenne dopmyisl (I), rne m papnsiercs 0, u Z npencrasnsier codoit -S(0),0H,
MOYKHO TIOJy4aTh U3 coenuHerus: Gopmyisl (I), rme m pasusiercs 0, u Z npeactasisieT cOO0H
C(O)OR'", nyrem 06paGOTKH ¢ ITOMOLIBIO TPHMETHICHIMIXIOPCYIb(OHATA B MOAXOISIIEM
pacTBOpHUTENE MpPH MNOAXOAALIEH TeMIeparype, Kak ONHCAHO Ha CXeMe peakuuud 4.

HpeI[HOLITI/ITeJ'IbeIe YCJIOBHS BKIIFOYAKOT HAI'PEBAHUE Kap6OKCI/IJ'IaTHOFO NpeACCTBEHHUKA B

YICTOM TPUMETHIICHITIIIXIIOpCYb(oHaTe nmpu Temmneparype ot 25°C no 150°C.
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Cxema peakuuu 4

0
AN /,O
A o N S{" A
(L] i ) ¢
y O
N* - + \ =
N oR" NN
1 2 OH
R R R’I R2
topmyna (I), rae m0= 0, tdopmyna (I), rae m =0,
u Z = C(O)OR' uZ=SO:H

Kpome Toro, coemmuenust ¢gopmynsl (I) MOXKHO monydaTh MyTeM OCYIIECTBIICHUS
peakiuu coenuHeHuit Gopmyisl (X), e A onpeneneH s coenuHeHuit gopmynsl (I), ¢
noxxonsimuM crmproM dopmyist (WW), roe R', R% Q u Z ompenesneHs! s coeqnHeHHUIA
dopmyel (1), B ycnoBusix Tuma peakiuu MunyHoOy, TakiuX Kak yCJIOBHs, OMUCaHHbIe Petit et
al, Tet. Lett. 2008, 49 (22), 3663. Ilogxonsume (ocunbl BKIOUAOT TpudeHnIpochuH,
NOAXONMAIINE  A30AMKAPOOKCHNIATBl  BKJFOYAKOT  AMU3ONPONMIA30JUKapOOKCHUIaT, |
NOAXOMAIINE KUCJIOTHl BKIOYAOT (PTOPOOPHYI0 KHCIOTY, TpHU(DIATHYIO KHUCIOTY W
ouc(TpudropMeTUCyb(hOHIIT)aMIH, KaK OMMCAHO HA cxeMe peakiuu 5. Takue ciupThl OO
U3BECTHBI U3 JIUTEPATypbl, JUOO MOryT OBITH IOJNY4YEHbl MOCPENCTBOM H3BECTHBIX U3

JUTEPATypPhl COCOOOB.

Cxema peakumu 5

HO Q\Z
A R17<R2 A
N | N
tdopmyna (WW)
| _N - _NZ__a_
N~ N Z
$popmyna (X) R

0 2
o ne L
N 0O opmyna (I)
Y \[Or

Kwucnora, PhiP

Coenunenust popmyisl (I) Takke MOKHO IMONy4aTh IMyTEM OCYINECTBIICHHUS PEAKIHU
coenunenuii popmyns (C), rme Q, Z, R', R* u A onpenenens! mis coenunennii hopmyas (I),
¢ runpasuHoM ¢opmyisibl (D) B momxonsieM pacTBOpHUTENIE UM CMECU PAacTBOPHUTENEH B
IPUCYTCTBUM NMOAXOAALLEH KUCIOTHI pHU noaxoasieii Temneparype ot —78°C no 150°C, kak

OMHCaHO Ha CXEME€ pPECaKIUU 6. Iogxopsiue paCcTBOPUTECIIN WJIIHN UX CMECHU BKIIFOHAIOT 0e3
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OTpaHUYEHUs] CIUPTHI, TAKME KaK METaHOJI, 3TaHOJ U M30IPOINAHOJ, BOAY, BOJHBIN pacTBOp
XJIOPUCTOBOJOPOAHON KHUCJIOTBI, BOJHBIM PAacTBOP CEPHOM KUCJIOTBI, YKCYCHYIO KHUCJIOTY H
TpUPTOPYKCYCHYIO KHCIOTY. ['mapasuHoBble coeauHeHus ¢opmynsl (D), Hampumep 2,2-
AUMETHIINPONII-2-THAPA3UHOITAHCYIb(OHAT, OO M3BECTHBI M3 JIUTEPATYpPBI, JIUOO MOTYT

OBITh MMOJTy4YEeHBI TOCPEICTBOM U3BECTHBIX U3 JIUTEPATYPBI CIOCOOOB.

Cxema peakuumu 6

A H A
N_ Q. X
— HoN z e
1 2 N
R R N// ~ Z
R—0 O o—R  topuyra(D) ?( 2
R R

$opmyma (C) dopmyna (I)

R'=H, C,-C anxun,
C,-Cianxunkapbosmn
Coenunenust popmynsl (C) MOXKHO TMOJNyYaTh MYyTEM OCYINECTBICHUS PEAKIUH
coenunenuit popmynel (G), roe A onpenenen nis coenuHeHni Gopmyier (1), ¢ okucHsAOIIM
CPEICTBOM B MOAXONSIIEM PacTBOpPUTENE MpU mnomaxonsaued temneparype or —78°C mo
150°C, HeoOsi3aTenpbHO B MPHUCYTCTBUU TOAXOISIIErO OCHOBAHMS, KAaK OIHCAHO HAa CXEMe
peakuuu 7.

Cxema peaxkuumu 7

A A
R'OH T
/ - R' R'
0 Oxuc:smomee ~0 0 o~
CPCACTBO dopmya (C)
dopmyna (G) Ocuosa R'=H, C,-Cjanxus,

C,-CiaaxunxapOoHHI

[Tonxomsimue OKUCIAIOIINE CPEeACTBA BKIOYAIOT 0e3 orpaHuyeHuss OpoMm, U
MOAXOMAIINE PACTBOPHUTEIH BKJFOYAIOT O€3 OrpaHWYEHUs] CIUPTBI, TAKHE KaK METaHOJ,
3TaHOJ U u3onponaHoi. Ilogxonsire OCHOBaHMS BKIIIOYAIOT O€3 orpaHudeHus: OukapOoHaT
HaTpus, KapOoHaT HaTpwst, OukapOoHaT Kajws, KapOoHaT Kanus U auerar kanus. [logoOHble
peakuu u3BecTHHI B utepatype (Hampumep, Hufford, D. L.; Tarbell, D. S.; Koszalka, T. R.
J. Amer. Chem. Soc., 1952, 3014). ®ypansl ¢opmynbl (G) SBISIOTCS W3BECTHBIMH U3
JUTEPATYpPbl WM MOTYT OBITh IOJNYYEHbl C TNPUMEHEHHEM CIIOCOOOB, H3BECTHBIX W3

aurepatypsl. MumocTpaTuBHBIE CHOCOOBI BKJIIOUAKOT 0€3 OrpaHMYeHHs] pPEeakluu Kpocc-
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COYETaHWs, B KOTOPBIX HCIOJB3YIOT MEPEXOIHbIE METAJUTbl, Takne Kak peakuuss Ctuiute
(mammpumep, Farina, V.; Krishnamurthy, V.; Scott, W. J. Organic Reactions, Vol. 50. 1997 u
Gazzard, L. et al. J. Med. Chem., 2015, 5053), Cyn3syku-Musypa (Hanpumep, Ando, S.;
Matsunaga, H.; Ishizuka, T. J. Org. Chem. 2017, 1266-1272 u Ernst, J. B.; Rakers, L ;
Glorius, F. Synthesis, 2017, 260), Herumu (nmanpumep, Yang, Y.; Oldenhius, N. J;
Buchwald, S. L. Angew. Chem. Int. Ed. 2013, 615 u Braendvang, M.; Gundersen, L. Bioorg.
Med. Chem. 2005, 6360) u Kymana (mampumep, Heravi, M. M.; Hajiabbasi, P. Monatsh.
Chem., 2012, 1575). KOMIOHEHTBI IJisi pPeaklHMHd COYETAHHs MOTYT OBbITh BBIOpaHBI Ha
OCHOBAaHUU KOHKPETHOU PEaKIMU KPOCC-COYEeTaHUs U 1eJIeBOro npoaykra. Katanusaropsl Ha
OCHOBE TIEPEXOMHBIX METAJJIOB, JIMTAHIbl, OCHOBAHWS, pPACTBOPUTEIN U 3HAYEHUS
TEMIIEPATypbl MOTYT OBITh BBIOPAHBI HAa OCHOBAaHWUU HEOOXOIUMOTO KpPOCC-COYETaHUS U
U3BECTHBI B JIUTepaType. Peakuuu KpoCC-COYETaHHs ¢ NMPUMEHEHHEM IICEBIOTaJiOreHOB, B
TOM 4YHciie Oe3 orpaHudeHust TPU(IATOB, ME3WJIATOB, TO3WIATOB U aHU30JIOB, TAKXKE MOTYT
ObITh OOecTieueHbl B COOTBETCTBYIOIINX YCIOBHSIX.

B npyrom moxxone coemunenue hopmyasi (1), rae Q, Z, R', R* u A onpenenens! s
coenuneHuit popmyiel (1), MOkHO Mony4aTh U3 coenuHeHus ¢popmyisl (R) n okucaurens B
MOIXOSIIEeM PACTBOPUTENE TPU MOAXOASIIEH TeMIIepaType, Kak YKa3aHO Ha CXeMe PeakLuu
8. MumrocTpaTBHBIE OKUCIIUTENH BKJIFOYAIOT 0e3 orpaHudeHus 2,3 -auxiiop-5,6-qunuano- 1,4-
OEH30XMHOH, TETPaxJIop-M-O€H30XUHOH, MePMaHraHaT Kajusi, JUOKCHA MapraHma, 2,2,6,6-

TeTpaMeTI/IJ'I-l-l'II/Il'[epI/II[I/IHI/IJ'[OKCI/I u 6pOM POI[CTBGHHI:IG peaknu U3BECTHLI B JIMTEPATYPE.

Cxema peakuum 8

OxucicHuc ANS
Q - | _NT__Q
Z N - ~ Z
R R? R R?
dopmyna (R) dopmyna (1)

Coennuenne dopmyisl (R), toe Q, Z, R', R* u A ompeneneHs! st COeQHHEHHI
dopmyst (I), MOKHO TONyuaTh U3 coeauHenns dopmyiast (S), rae Q, Z, X, n, R' u R’
ompezneneHel musi coenuHeHuil Qopmynsl (I), M MeTanIOOPraHUYECKOrO COENHMHEHHS
dopmynsr (T), rne A onpenenen nist coepunHeHuilt gopmyner (I), m M’ Brimouaer 06e3
OTpaHUYEHUs]  MArHUHOpPraHUYecKue,  JINTHHOPraHWYeCKHe,  MEAbOPraHHMYecKHue |
LIUHKOPTraHNYECKUE PEareHThl, B MOAXOAIIEM PACTBOPUTENIE IPH MOAXOIAIIEH TeMIIepaType,

Heo0s3aTeNIbHO B MIPUCYTCTBUU AOMOJHUTEIbHON 100aBKU HA OCHOBE MEPEXOIHOIO METaIa,
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KaK yKa3aHO Ha cxeMe peakuuu 9. MmocTpaTuBHBIE YCIOBUS BKJIKOYAOT 00pabOTKy
coenuHeHust ¢opmynsl (S) peaktuBoMm I['punbspa ¢opmynsl (T) B mpucyrcrBum 0,05-
100 mom. % tonunma Menu B pacTBOPHUTENE, TAKOM Kak TerparuapodypaH, Ipu TeMreparype
or -78°C pmo 100°C. Merannoopranudeckue coenuHeHus ¢opmynbl (T) u3BecTHb B
JUTEpaType WIN MOTYT OBITh MOJyYEHbI IOCPEACTBOM U3BECTHBIX U3 JINTEPATYPbI CIIOCOOOB.
Coenunenusi Qopmysbl (S) MOXKHO TMOJy4aTh TOCPEACTBOM pEAKLUH, aHAJIOTHYHBIX

peakuusM st mosyueHust coequHenuii popmysl (I) u3 coequnenus gpopmysl (XX).

Cxema peakuum 9

Jobaeka Ha OCHOBE

H MEPEXOJHOTO METAIIA
P Mll + | \ I
A N ’ Q. Q. 7
dopmyma (T) N 1>< 5 z 2
R" R R
S
dopmyna (S) dopyyna (R)

buapunnupunasuasl  Gopmynsl (X) H3BECTHBI B JIMTEpAaType WJIM MOTYT OBITh
NOJIy4eHbl C TPUMEHEHHEM U3BECTHBIX M3 JIUTEepaTrypbl cnocoOoB. MiumrocTpaTuBHbIE
CHIOCO0B! BKJIFOYAKOT 0€3 OrpaHHYeHHUs] PEaKLUI0 KPOCC-COYETaHMs, B KOTOPOH HCIIONB3YIOT
nepexonHble MeTauipl, coenuHeHui ¢opmyasl (H) u ¢opmynsr (J) wmm, B KauecTse
anpTepHaTuBbI, coenuHeHni popmysl (K) u popmynst (L), rae B coennnenusx dpopmyisi (J)
u ¢opmyiasl (L) M’ npencrasisier coboii nr000e M3 OpraHOCTAHHAHA, OPraHOOOPOHOBBIX
KHCJIOTBI WK CJIOKHOTO 3¢upa, opraHorpudropbopara, MarHMiOpraHMIECKOrO COSMHEHMS,
MEbOPTaHUYEeCKOTO COEMHEHHs] MJIM LIMHKOPTaHMYECKOrO COEAMHEHUs, KaK YKa3aHO Ha
cxeme peakumuu 10. Hal onpenenen kak rajoreH WM TCEBIOTAJOTeH, Hampumep Tpudar,
Me3WIaT M TO3WJAaT. Takue peakuuu KpPOCC-COYeTaHWs BKIOYAKOT peakiuu Cruiie
(marmpumep, Sauer, J.; Heldmann, D. K. Tetrahedron, 1998, 4297), Cyn3yku-Musypa
(mampumep, Luebbers, T.; Flohr, A ; Jolidon, S.; David-Pierson, P.; Jacobsen, H.; Ozmen, L ;
Baumann, K. Bioorg. Med. Chem. Lett.,, 2011, 6554), Harucu (Hanpumep, Imahori, T.;
Suzawa, K.; Kondo, Y. Heterocycles, 2008, 1057) u Kymana (nampumep, Heravi, M. M_;
Hajiabbasi, P. Monatsh. Chem., 2012, 1575). KoMnOHeHTBI Al peakUUU COYETAHUSI MOTYT
ObITH BBIOpaHBI HA OCHOBAHUHM KOHKPETHOH peaklui KPOCC-COUETAHUS U LIEJIEBOTO MPOAYKTA.
Karanuzaropbl Ha OCHOBE MEPEXOAHBIX METAIJIOB, JIMTAHIbI, OCHOBAHHS, PACTBOPUTENU U
3HAYEHUs TEMIIepaTypbl MOTYT OBITH BBIOpAaHbl Ha OCHOBAaHHMH HEOOXOIMMOTO KpOcCC-

codeTaHus M u3BecTHHI B ureparype. Coenunenus gpopmynsl (H), popmynsr (K) u popmy st
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(L) w3BecTHBI B JHUTEpaType WM MOIYT OBITh MOJYYEHBbI IMOCPENCTBOM H3BECTHBIX U3

JUTEPaTyphl CIOCOOOB.

Cxema peaxknum 10

Ka‘ranu’sa‘rop Hd OCHOBC

M X nepexo?lr;[or;o H;aeTama N
A—Hal + | |
_N _N
N~ N~
dopmyna (H) dbopmyna (J) dopmyna (X)
Karamsarop ua
QCHOBEC HepeXOﬂHOFO
Hal X METANNR AN
] HHI‘aH,IL
T D
N~ N“
dopmyna (L) tdopmyna (K) popmyna (X)

Coenunenne dopmyisl (J), rne M’ npencrasisier co0oii r000e U3 OpraHOCTAaHHAHA,
OpraHOOOpPOHOBBIX ~ KHCJIOTBI ~ WJIM  CJIOXKHOro  sdupa,  opraHorpudropbopara,
MarHUHOPraHUYeCKOrO COeIMHEHUS, MebOPTraHN4YeCKOrO COeNMHEHUs] WM
LIMHKOPTaHUYECKOTO COSMHEHUs], MOXKHO IMOJydaTh U3 coefuHeHus: Gpopmydsl (XX) mytem
METAJUTUPOBAHUS, KaK YKa3aHO Ha cxeme peakuuu 11. AHajoruyHble peakUuH SIBJISIOTCS
U3BECTHBIMH B nurepatype (Hampumep, Ramphal et al, WO 2015/153683, Unsinn et al.,
Organic Letters, 15(5), 1128-1131; 2013, Sadler et al., Organic & Biomolecular Chemistry,
12(37), 7318-7327; 2014. B ka4yecTBe aJbTEPHATUBBI, METAJJIOOPTAHUYECKOE COCAMHEHUE
dopmynbl (J) moxHO monydarh u3 coemmHeHuil gopmynbl (K), rme Hal onpenenen kak
rajioreH WId TCEBIOTaJOreH, Hampumep, TpudaT, Me3WnaT W TO3WJIAT, KaK OMHCAHO Ha
cxeme 11. HMmmoctpaTuBHBIE YCIOBHsS TOJy4eHus coemuHenuss (opmynsl (J), rme M’
npeacTaBisieT coOOH OpraHoCTaHHAH, BKIOUAKOT 00paboTky coenuHeHust (opmyisl (K)
KOMIUIEKCOM JIUTHS € TPUOYTHJIOJIOBOM B TMOAXOASLIEM pPACTBOPUTENE MPU MOAXOISIIEH
temrieparype (Hampumep, cMm. WO 2010/038465). UnnrocTpaTuBHBIE YCIOBHS MOJNYyYEHUS
coequHenus: popmynsl (J), tme M' mpencrasisier coboii opraHoOOPOHOBBIE KHUCIIOTY WU
CIOKHBIN 3Qup, BKIOUar0T 006padotky coennnenus Gpopmyinsl (K) 6uc(munakonaro)audopom
B IPUCYTCTBHH MOAXOSIIEr0 KaTain3aTopa Ha OCHOBE MEPEXOHOr0 MeTaljia, HOAXOISIIEro
JIMTaHAa, TOAXOSINEr0 OCHOBAHHS, B MOAXOASIIEM pAcTBOPUTENE TPU NOAXOISIICH

temneparype (Hampumep, KR 2015135626). Coenunenust popmynsl (K) u popmyner (XX)
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a00 M3BECTHBI B JIMTEpAType, JHOO MOIyT OBITh MOJYYEHBI IOCPEACTBOM M3BECTHBIX

Ccroco0o0B.

Cxema peaknum 11

MI
Hal X Ho
oy — LN - N
N/, N~ N’/

bopmyna (K) dopmyna () dopmyna (XX)

Komnosuiuu no HacTosieMy H300peTeHHIO TaKKe COJepPIKAT B KAYeCTBE KOMIIOHEHTA
(B) mo Menb1ueit Mepe onuH repOunm, BRIOPAHHBIN U3 TPYIIIbI, COCTOSLIESH U3
B1: repbununa, npeacrasistoinero coooit uarunourop HPPD,
B2: cuHTETHUECKOTO ayKCUHOBOTO repOUIINaa,
B3: repOunmna, koTopelii neficTByer 3a cuer nHruOuposanust ACCasel; u
B4: repOunnaa, KOTOpBII WHTHOUpPYET KJIETOYHOE JEeJeHHe 3a CYeT BMEIIATeIbCTBA B
ouocunres VLCFA.

Hexkotopsle repounnas! u3 kKoMroHeHTa B 00bvHO mpuMeHsFoTCst B opme
arpOHOMUYECKH IMpUeMIIeMBbIX conel. Eciu KOHKpeTHBIN repOuLm ONMcaH Kak IMOIX O
11l IPUMEHEHHUs B KaueCTBe KOMIIOHEHTa B, TO crienmanucty B TaHHOH OONacTH TEXHUKU
OyZieT MOHATHO, YTO OH BKJIFOYAET JEOOYIO MOAXOALIYI0 arpOHOMUYECKU MIPUEMIIEMYIO COJTb
3TOro repOuLHaa, HapUMep, JIFOOYIO COJIb, KOTOPYIO MOXKHO 00pa30BBIBATh C AMHHAMHU
(HanpuMep, C aAMMHAKOM, TUMETHIAMHUHOM U TPUITUIAMUHOM), C OCHOBAHHSIMH IEJIOYHBIX
METAJJIOB U IIEJOYHO3EMENIbHBIX METAJJIOB MJIM OCHOBAHUSIMHU YETBEPTHYHOI'O AMMOHUSI.
Cpenu ruIpOKCHIOB, OKCHIIOB, aJIKOKCUIOB, U THAPOKAPOOHATOB, U KapOOHATOB IIEJIOUHBIX
METAJIOB U IIEJIOYHO3EMENIbHBIX METAJIJIOB, IPUMEHSIEMbIX B KAUECTBE COJIE00pa3oBaTeei,
CJIEAYET BBIIEIUTh THAPOKCHU/IbI, AJTKOKCUIBI, OKCU/IBI M KapOOHATHI JIMTHUS, HATPUS, KA,
MAarHusi 1 KajJblusl, 1 OCOOCHHO — TUAPOKCUIBI, ATKOKCHIIBI, OKCHIBI M KapOOHATHI HATPUS,
marHust 1 kKaneuus. The corresponding trimethylsulfonium salt may also be used. Hactosimee
n300peTeHne TaKKe MpeayCcMaTpUBaeT MPUMEHEHUE THIPATOB, KOTOPBIE MOTYT OBITh
o0pa3oBaHbI IPU COJIEOOPa30BAHUH IS JIIOOOTO repOuIuaa KOMIIOHeHTa B.

I'epOuninzbl, KOTOpBIE NEHCTBYIOT B KauecTse nHrnouropo HPPD u, Takum obpazom,
BKJIFOUEHBI B Tpymy B1, BKiro4aroT nzokcaxiaoproin, OeHzodenar, nupasokcudes,
N30KCa(IIFOTON, MUPOCYIb(OTON, TOIPAME30H, MUPA30JIINHAT, ME3OTPHOH, CYJIbKOTPHOH,
0eH300ULIMKIIOH, TeQYPHITPUOH, TEMOOTPHOH, OMIMKIONUPOH, 3-[2-(3,4-auMeTokcudeHn)-

6-MeTmi-3-okconupunasuH-4-kapoonwmn |ouwkno[3.2. 1 |Jokran-2,4-nuoH, 2-[2-(3,4-
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OUMETOKCU(DEHIIT)-6-MeTHJI-3-0KCOMUPUIa3HH-4-KapOOHMIT | -5 -Me THITIUKJIOTeKCaH- 1,3- A1OH,
2-[2-(3,4-numeTokcud eHmT)-0-MeTHII-3 -0KConupuaa3nH-4-kapOooHm |uukiorekcan-1,3-
IuoH, 2-[2-(3,4-numeTokcud eHmn)-6-MeTu-3 -okconupuaasui-4-kapoonun|-5,5-
AMMEeTWILHKIIOrekcan-1,3-11oH, 6-[2-(3,4-numeTokcueHunn)-6-MeTni-3 -0KCOnupruaa3nH-4-
kapOonmi|-2,2,4,4-reTpameTuiiukiorekcas- 1,3,5-rpuoH, 2-[2-(3,4-numerokcudennn)-6-
METUJI-3-0KConupuaa3suH-4-kapOoHm |-5-sTunuukiorekcan- 1,3 -nuoH, 2-[2-(3,4-
nuMeTokcudeHn)-6-metTui-3-okconupunazut-4-kapoonun|-4,4,6,6-
TeTPaMETHJILIMKIIOTeKCaH- 1,3-uoH, 2-[6-uuknonponmi-2-(3,4-numeTokcud eHun)-3-
OKCOMUPUIA3UH-4-KapOOHM |-5-MeTunukiorekcad-1,3-nuon, 3-[6-uuknonponmn-2-(3,4-
numetokcudenun )-3-okconupunasun-4-kapoouun |ourukio[3.2. 1 Jokran-2,4-11oH, 2-[6-
uksIonponui-2-(3,4-gumerokcudennn)-3-okconupuaasui-4-kapOoHun|-5,5-
IMMETWILUKIIOreKcaH- 1,3-11oH, 6-[6-ruknonponui-2-(3,4-qumerokcudenn)-3-
okconupunazua-4-kapoonmn|-2,2,4,4-rerpamerriukiorekcan-1,3,5-tpuoH, 2-[6-
UKJIonponui-2-(3,4-nuMerokcudeHn )-3-okconupuaasnH-4-kapOoHuI [uukiorekcas- 1,3-
nuoH, 4-[2-(3,4-mumeTtokcueHmn )-6-MeTUI-3-okconupunasua-4-kapoonmn|-2,2,6,6-
TeTPAMETUITETPAruAPOupan-3,5-nuoH, 4-[6-uuknonponmi-2-(3,4-nuMeToKCu(peHm)-3-

okconupuaasuH-4-kapOoHui|-2,2,6,6-TeTpaMeTHITETPAruAPONUPAH-3,5-TUOH U COETUHEHNE

dopmysr (1):
o R
B
R204
R?%® (IT), rae B BBIGpan 13 rpymmsy, cocrosimeii u3 B! n B
N N
\ N__©O 101b
N-W A
101a- 1 N-N 2
R B u B*;

;
W BrIGpan u3 rpymmsy, cocrosimeii 3 —N- u —CR*; R**! npexcrasnser coboit C,-Ciankmi-;
R0 BBIOpAH M3 rpymIbl, cocrosmei usz sopopona u C,-Ciankum-; R BBIOpAH M3 TPYIIIbI,
cocrositeit u3 C,-Ceankmi-, C;-Cgranorenankui-, C,-Cgsankuia-S(O)v- u rajorena, rae v
npencTasisier coboi uenoe dicio, Beiopansoe u3 0, 1w 2; R*” Bri6pan u3 rpymmsr,
cocrositeli u3 Bopopona, ranorena, Ci-Ceankuna, Ci-Csranorenankmna, C,-Csankun-S(O),-
u C;-Cgranorenankun-S(O),-, rae v nmpencrasisier coOol 1enoe 4ncio, seiopannoe u3 0, 1

204 o
i 2; R BeIOpan u3 rpynmsl, cocrosmeit n3 ranorena, Ci-Ceankuna, C-Ceranorenankuna

u C;-Ceankun-S(O),-, rne v npencrasisier codoi 1enoe ynucio, Beiopannoe u3 0, 1 umm 2,
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R*” BpiGpan u3 rpymnmsl, cocTosmeit u3 Bogopoxa, ranorexa, C -Ceankuma u C)-
Ceranorenankuna; u R Bpibpan u3 rpymmsl, cocrosmeit u3 Bogopona u C;-Cyankui-.

IIpennouturensHble repounnasl U3 Bl s npuMeHeHus B HacTOSIIEM M300pETEHUN
BBIOPAHBI U3 TPYIIIbI, COCTOSILIEH U3:

B1(i) buumknonupona, B1(ii) cynpkorpuona, B1(iii) TemGoTpuona, B(iv) mezorpuoHa,
B1(v) ronpamesona, B1(vi) coenunenus ¢popmysl (II), onpeneneHHol B JAHHOM TOKYMEHTE,
u B(vii) 2-[2-(3,4-numeToKcud eHI)-6-MeTHII-3-OKCOMUPUAA3HH-4-KapOOHUJI | IUKJIOTeKCaH-
1,3-nuoHa.

CuHTeTHYeCKHe ayKCUHOBbIE TepOULMIBL, KOTOpPbIC, TAaKMM OOpa3oM, BKJIFOUYEHBI B
rpyrny B2, BKIIOYAOT NHUPUIUH-KApPOOHOBBIE KHCIOTHI (AaMHHOMHPAIUA, KIIOMHPAIH],
NUXJIOpaM, TPUXJIONUD, (IYPOKCUIIHP), XHUHOJIHH-KapOOHOBbIE KHUCIOTHI (KBHHKJIOPAK,
KBUHMEpPAK), peHOKCHU-KapOOHOBBIE KHCIOTHI (2,4-D, 2-4-DB, xi1omMenpor, MEKonpor, Takke
u3BecTHoI kak MCPP wnmn CMPP-, nuxnopmporn, takke u3sectHbili kak 2,4-DP, MCPA,
MCPB), OensoitHble KuUCIOTBI (xynopambeH, nukamOy, TBA), apUINMHMKOIMHATHI
(bnopmmpaykcuden-6en3un, ranaykcudpeH-merms) U OeHa3onuH-3TWI. [IpeanoyTurenbHble
AyKCHHBI TPENCTaBISIIOT Co00H  (peHOKCUKapOOHOBbIE KHUCJIOTBI, APWIMHUKOJIUHATHL U
MUPUAUHKAPOOHOBBIE KUCIIOTHI.

OcobenHo mpennoytuTeNnbHble repOULUabl U3 B2 1y mpuMeHeHHs B HACTOSIIEM
n300peTeHnH BeIOpaHbI U3 IPyIIbl, cocTosAuel u3: B2(1) 2,4-D, B2(i1) ranaykcuden-meruna,
B2(iii) nuxam6e1, B2(iv) Tpuxnonupa u B2(v) kionupanuza.

I'epOunmapl, kotopbie nHrubupyror ACCasy u, TakuM o0pa3oM, BKJIIOYEHBI B IPYIIIY
B3, BKJIIOYAIOT IUKJIOTEKCAHIUOHBI, OOBIYHO Takyke HaszbiBaeMble ,,DIM-bI” (aJIJIOKCHIUM,
OyTPOKCHIUM, KIETOAUM, LUKIOKCUAUM, TPOPOKCUIUM, CETOKCUINM, TENPATIOKCHINM,
TpaNKkokcuauM), (eHmmupa3onuubl, 00bIYHO HasbiBaeMbie , DEN-bI” (mMMHOKCAneH), U
apUIOKCU(EHOKCUTIPOITHOHATBI, OObIMHO Ha3biBaeMmble ,,FOP-bI” (knmomuHadomn-nponapru,
muranodon-Oytun,  aukinodon-merwn,  geHokcanpon-lII-stun,  dayasudon-II-OyTu,
rajokcudon-IT-merun, meramudon, nponaksusadorn, ksuzanodon-II-mern, keuzanopon-I1-
Tedypu).

[IpennoururenbHble TepOuLUAbl U3 B3 1y mpuMeHEeHHs B HACTOSIIEM H300peTeHHH
BBIOPAHBI U3 TPYIIIBL, COCTOSIIEH U3:

B3(1) xnerommma, B3(i1) nmuHOKcamena, B3(ii1) mpomaxsuzadomna, B3(iv) ¢uyasudon-II-

oytwna u B3(v) xonuradomn-nponapruia.
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I'epOumuabl, KOTOpbIE OCYLIECTBISIFOT BMemaTenbcTBO B Onocunres VLCFA u, Takum
oOpa3zom, BKJIOUeHBl B rpynmy B4, BxuouaroT aueramuabl (audeHamMun, HapOAHWIN,
Hanponamun), okcuaneramunbl (¢piaydenaner, MedeHaneT), XjopaueraMuabl (aLETOXJIOP,
anaxjop, OyTaxjop, AMMETaxJIop, JUMETEHAMHJ, MeTa3axjop, MeTojaxjiop, Bkmouas C-
METOJIAXJIOp, MEeTOKCaMMJ, IpPeTUIAaxJop, IPONaxjop, MPONU30XJIOp, TEHWIXJIOP),
TeTpa3oNUHOHBbI (undeHkapba3oH, (¢(eHTpasamun), a Takxke aHWiIopoc, KadeHcTpou,
nupokcacysibpon u munepodoc. IIpenmouturenbHble repOULNABIL, KOTOPBIE OCYIIECTBIISIIOT
BMeraTenbcTBO B OnocunTe3 VLCFA, BKIIFOUAIOT OKCHALIETAMUIBI i MTUPOKCACYIIb(OH.

OcobeHHO mpeamnodTUTENbHBIE repOuuuasl U3 B4 s npuUMEHEeHUsT B HACTOSIIEM
n3o0peTeHnn BIOpaHbI U3 TPyMIbl, cocTosiuel u3 B4(i) C-meronaxmopa, B4(ii) aneroxmiopa
u B4(iii) mupoxkcacynbdoHa.

IepOounuaer rpynn B1, B2, B3 u B4, onucannbie BbIIe, SIBISFOTCS OOIIEN3BECTHBIMU
U3 YPOBHS TE€XHUKH U MOTYT ObITh JUOO MONYYEHBI IIsI KOMMEPYECKOrO HCIOJIb30BAHUS,
7100 U3rOTOBIIEHBI C TPUMEHEHHEM CTIIOCO00B, JOCTYITHBIX U3 YPOBHS TEXHUKH.

Ha Tabmmuax 1-4 Huke onmcanbl 630 KOHKPETHBIX KOMOWHAIMI KOMIIOHEHTOB A 1 B B
COOTBETCTBHUH C HACTOSLINM U300PETEHUEM.

Ta6auua 1. KomMmno3unuu no HacTosimemMy H300peTeHUI0, CoAepKaliie B KayecTBe
KOMNOHeHTAa (A) coenunenue gopmy.sl (I) u B kauecTBe KoMnoHeHnra (B)
repounua u3 rpynnsi Bl. B nanHoit Tabnuie siBHO nepedncysitoTcest 210 KOHKPETHBIX
KOMITO3ULIUH 1O HacTosieMy u3ooperenmo (M1 —M175 u M631 — M665
COOTBETCTBEHHO), rzie coequHenue ¢popmysl (I) ykaszano B konoske 1, u repOunun
koMmroHeHTa (B) ykasaH B kojioHkax 2-7 coorBercTBeHHO. Coenunenue B(vii)
npeacTasisier codbou 2-[2-(3,4-nuMeTOKCU(DEHIT)-6-MeTHII-3-OKCOMHUPUAA3HH-4-

KapOOHMJI|UMKJIOTeKCaH- 1,3 -1OH.

KOMIIOHEHT (B)

Bunukaonupon | ®omecaden | TemGorpmonm | Mesorpmon | TOMPaMeson B(vii)

1.001 Ml M36 M71 M106 M141 M631

= 1.002 M2 M37 M72 M107 Ml142 M632

2 E 1.003 M3 M38 M73 M108 M143 M633

‘E’ 3 1.004 M4 M39 M74 M109 M144 M634
=

= g 1.005 M5 M40 M75 MI110 M145 M635

g E 1.006 M6 M4l M76 Ml11 M146 M636
@

§ E 1.007 M7 M42 M77 Ml112 M147 M637

. é 1.008 M8 M43 M78 M113 M148 M638

= 1.009 M9 M44 M79 MI114 M149 M639

1.010 M10 M45 M80 M115 M150 M640
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KOMITOHEHT (B)

Bunukaonupon | ®omecaden | TemGorpmonm | Mesorpmon | TOTPaMeson B(vii)
1.011 Mil M46 M8l M116 M151 M641
1.012 M12 M47 M82 M117 M152 M642
1.013 M13 M48 M83 M118 M153 M643
1.014 Ml4 M49 M84 M119 M154 M644
1.015 M15 M50 M85 M120 M155 M645
1.016 M16 M51 M86 Mi21 M156 M646
1.017 M17 M52 M87 Mi122 M157 M647
1.018 Mi8 MS53 M8$ M123 M158 M648
1.019 M19 M54 M89 MI124 MI159 M649
1.020 M20 M55 M90 M125 M160 M650
1.021 M21 M56 M91 M126 M161 M651
1.022 M22 M57 M92 M127 M162 M652
1.023 M23 M58 M93 M128 M163 M653
1.024 M24 M59 M94 M129 MI164 M654
1.025 M25 M60 M95 M130 M165 M655
1.026 M26 M61 M96 M131 M166 M656
1.027 M27 M62 M97 M132 M167 M657
1.028 M28 M63 M98 M133 MI168 M658
1.029 M29 M64 M99 M134 M169 M659
1.030 M30 M65 M100 M135 M170 M660
1.031 M31 M66 Mi101 M136 M171 M661
1.032 M32 M67 M102 M137 M172 M662
1.033 M33 M68 M103 M138 M173 M663
1.034 M34 M69 M104 M139 M174 M664
1.035 M35 M70 M105 M140 M175 M665

Ta6auua 2. KoMno3uuuu no HacTosimemMy H300pPeTeHUIO0, CoAepKaAllie B KaYecTBe

KoMnoHeHTa (A) coenunenue gopmyasi (I) u B kauecTse komnoHenra (B)
repouuua u3 rpynnsi B2, B nanHoit Tabnuiie sBHO nmepeducsitoTest 175 KOHKPETHBIX
KOMITO3UILIHI 10 HacTosimeMy nzobperenuto (M176 — M350), raoe coennaeHne
dbopmysl (I) ykazano B kosioHke 1, u repbuninn komrnoneHTa (B) ykaszaH B KOJIOHKax

2-6 COOTBETCTBEHHO.

KOMIIOHEHT

A)

[Coequnenne

KOMIIOHEHT (B)
2,4-D lanaykcugpen- Juxamba Tpuxaonup Knomupammn
MeTHJT
1.001 M176 M211 M246 M281 M316
é 1.002 M177 M212 M247 M282 M317
é 1.003 M178 M213 M248 M283 M318
é 1.004 M179 M214 M249 M284 M319
© 1.005 M180 M215 M250 M285 M320
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KOMIIOHEHT (B)
2,4-D lanaykcuden- Jduxamba Tpuxaonup Knonmupammn
METHJI
1.006 M181 M216 M251 M286 M321
1.007 M182 M217 M252 M287 M322
1.008 M183 M218 M253 M288 M323
1.009 M184 M219 M254 M289 M324
1.010 M185 M220 M255 M290 M325
1.011 M186 M221 M256 M291 M326
1.012 M187 M222 M257 M292 M327
1.013 M188 M223 M258 M293 M328
1.014 M189 M224 M259 M294 M329
1.015 M190 M225 M260 M295 M330
1.016 M191 M226 M261 M296 M331
1.017 M192 M227 M262 M297 M332
1.018 M193 M228 M263 M298 M333
1.019 M194 M229 M264 M299 M334
1.020 M195 M230 M265 M300 M335
1.021 M196 M231 M266 M301 M336
1.022 M197 M232 M267 M302 M337
1.023 M198 M233 M268 M303 M338
1.024 M199 M234 M269 M304 M339
1.025 M200 M235 M270 M305 M340
1.026 M201 M236 M271 M306 M341
1.027 M202 M237 M272 M307 M342
1.028 M203 M238 M273 M308 M343
1.029 M204 M239 M274 M309 M344
1.030 M205 M240 M275 M310 M345
1.031 M206 M241 M276 M311 M346
1.032 M207 M242 M277 M312 M347
1.033 M208 M243 M278 M313 M348
1.034 M209 M244 M279 M314 M349
1.035 M210 M245 M280 M315 M350
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Tabanua 3. Komnosuuumn no HactosimeMy H300peTeHHI0, cCoAepKallie B KayecTBe

KOMNOHeHTAa (A) coenuHenue gopmyasl (I) u B kauecTse komnoHenrta (B)

repounua u3 rpynnst B3. B nanHoii Tabnuiie SsBHO nepeuncisitoTest 175 KOHKPETHBIX

KOMITO3MLIMI 1O HacTosimeMy u3ooperenuro (M351 — M525), roe coennnenne

dopmyasl (I) ykazaHo B kosoHke 1, u repOurm komnonenTa (B) ykazaH B KOJIOHKaX

2-6 COOTBETCTBEHHO.

KOMITOHEHT (A)
[Coeanuenue Gpopmy.ini (T)]

KOMIIOHEHT (B)
Kaerogum unoxcanen Mponaxeusadon @ﬂy%nd}g;l;i; K:;ﬁ:::;gz?-
1.001 M351 M386 M421 M456 M491
1.002 M352 M387 M422 M457 M492
1.003 M353 M388 M423 M458 M493
1.004 M354 M389 M424 M459 M494
1.005 M355 M390 M425 M460 M495
1.006 M356 M391 M426 M461 M496
1.007 M357 M392 M427 M462 M497
1.008 M358 M393 M428 M463 M498
1.009 M359 M394 M429 M4o64 M499
1.01 M360 M395 M430 M465 M500
1.011 M361 M396 M431 M466 M501
1.012 M362 M397 M432 M467 M502
1.013 M363 M398 M433 M468 M503
1.014 M364 M399 M434 M469 M504
1.015 M365 M400 M435 M470 M505
1.016 M366 M401 M436 M471 M506
1.017 M367 M402 M437 M472 M507
1.018 M368 M403 M438 M473 M508
1.019 M369 M404 M439 M474 M509
1.02 M370 M405 M440 M475 M510
1.021 M371 M406 M441 M476 M511
1.022 M372 M407 M442 M477 M512
1.023 M373 M408 M443 M478 M513
1.024 M374 M409 M444 M479 M514
1.025 M375 M410 M445 M480 M515
1.026 M376 M411 M446 M4381 M516
1.027 M377 M412 M447 M482 M517
1.028 M378 M413 M448 M4383 M518
1.029 M379 M414 M449 M484 M519
1.03 M380 M415 M450 M485 M520
1.031 M381 M416 M451 M486 M521
1.032 M382 M417 M452 M487 M522
1.033 M383 M418 M453 M488 M523
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KOMIIOHEHT (B)
Kueroanm Tunoxcagen Mponaxsusagon ®ayasugon-II- Kaommadgon-
OyTHII MPONAPT I
1.034 M384 M419 M454 M489 M524
1.035 M385 M420 M455 M490 M525

Taoauna 4. Komno3uuun no HacTosimeMy H300peTeHHI0, COAep KalIie B KauecTBe

KoMnoHeHTa (A) coenuHenue popmyasi (I) u B kauecTse komnoHenra (B)

repouuua u3 rpynnsi B4, B nanHoit Tabnuiie SsBHO MepeuucsiroTest 175 KOHKPETHBIX

KOMITO3UIIHI 1O HacTosimeMy nzobperenuto (MS26 — M630), raoe coenuHeHne

dopmyusl (I) ykazano B kosioHke 1, u repburiug komrnoHeHTa (B) yka3aH B KOJIOHKaX

2-4 COOTBETCTBEHHO.

KOMITOHEHT (A)
[Coexnnenue dopmyisi ()]

KOMITIOHEHT (B)
C-meToaxJjiop AmaxJyiop Mupoxcacyashon
1.001 M526 Mse61 M596
1.002 M527 M562 M597
1.003 M528 M563 M598
1.004 M529 M564 M599
1.005 M530 M565 M600
1.006 M531 M566 Mo601
1.007 M532 M567 M602
1.008 MS533 M568 M603
1.009 M534 M569 Mo604
1.01 M535 M570 M605
1.011 M536 M571 M606
1.012 M537 M572 M607
1.013 M538 M573 M608
1.014 M539 M574 M609
1.015 M540 M575 M610
1.016 M541 M576 Mo611
1.017 M542 M577 M612
1.018 M543 M578 M613
1.019 M544 M579 Mo614
1.02 M545 M580 Mé615
1.021 M546 M581 Mo6l16
1.022 M547 M582 M617
1.023 M548 MS583 M618
1.024 M549 M584 M619
1.025 M550 MS585 M620
1.026 M551 M586 Mo621
1.027 M552 M587 Mo622
1.028 MS553 M588 M623
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KOMITIOHEHT (B)
C-meToJ1axjiop Amaxsiop Mupoxcacyaspon
1.029 M554 M589 M624
1.030 MS555 M590 M625
1.031 M556 M591 M626
1.032 M557 M592 M627
1.033 M558 M593 M628
1.034 M559 M594 M629
1.035 M560 M595 M630

B onHom Habope BapMAaHTOB OCYIIECTBJICHHUS MPEANOYTUTENBHO, YTOOBI KOMIIOHEHT B
ObLT BEIOpaH U3 rpymiel, coctosmeit u3 B2 u B3, onpenenenHbix Boiie. B gononHuTe IbHOM
Habope BapMAHTOB OCYLIECTBJICHUS MPEANOYTHUTENBLHO, YTOOBI KOMIIOHEHT B ObLT BRIOpaH U3
rpymmsl, cocrosimeit u3 B2(1) 2,4-D, B2(ii1) nukamOb! 1 B3(1) kneronuma.

ITo Bcemy AaHHOMY JOKYMEHTY BbIpa)K€HHE “KOMIO3ULUS CleAyeT UHTePIpeTHpOBaTh
KaK O3Havarolnee pa3jIMyHble CMECH MM KOMOMHAIIMN KOMIIOHEHTOB (A) 1 (B), Hanpumep, B
oTAeNbHON popMe “TOTOBOM cMecH’, B KOMOMHHPOBAHHONW CMECH JJIsl ONPBICKMUBAHUS,
COCTaBJIEHHOH M3 OT/AEJIBHBIX COCTABOB HA OCHOBE KOMIIOHEHTOB B BUZIE OTIEJbHBIX
AKTHBHBIX HHTPEUEHTOB, TAKOH Kak “0akoBas CMeCh’, U B KOMOMHHUPOBAHHOM ITPUMEHEHHU
OTAENbHBIX AKTUBHBIX UHIPEIUEHTOB B ClIy4ae NPUMEHEHHS B MOCIIEIOBATEILHOM PEKUME,

T. €. OJIMH 32 APYTUM 3a AOMYCTUMO KOPOTKHH NMEPUOJ, TAKOH Kak HECKOJIbKO YacOB WU
nueit. ITopsimok npumeHeHust KOMITOHEHTOB (A) 1 (B) He ABIsIeTCS KITFOUEBbIM [T
OCYILECTBJICHUS] HACTOSIIETO N300pETeHHUS.

TepmuH “repOuLua”’, UCMIOIB3yEeMblil B JAHHOM JOKYMEHTE, O3HA4YAeT COSIUHEHHE, C
MIOMOIIBEO KOTOPOTO KOHTPOJIHUPYIOT WIIH MOJU(DULIMPYIOT poCT pacTeHuid. Tepmun
“repOunuaHO 3¢ (PEeKTUBHOE KOJUUECTBO O3HAYAET KOJIMYECTBO TAKOTO COSTUHEHUS HITH
KOMOWHALINY TAKUX COENMHEHUH, KOTOPOE CIIOCOOHO 00ecTieunBaTh KOHTPOIUPYIOIIUH WU
mMoauduuupyromui 3gpQext B oTHOmEHNH pocTa pacTernit. KoHTponaupyrome nin
mMoauduuupyromue 3G PeKTsl OXBaTHIBAIOT BCE OTKIOHEHHS OT €CTECTBEHHOT'O PAa3BUTHS,
HanpuMep, YHUITOXKEHUE, TOPMOKEHHUE PA3BUTHUS, 0JKOT JIUCTHEB, aJTbOMHI3M, KaPJIUKOBOCTh
U UM TIOJO0HBIE.

TepMmuH “mecTo npouspacTtanus’, UCHOIb3yEMbIi B JaHHOM JIOKYMEHTE, 03Ha4yaeT
OJIs1, B KOTOPBIX WJIM Ha KOTOPBIX BBIPAIIUBAIOT PACTEHUS, UJIH Ky/la BBICEBAIOT CEMEHA
KYJbTHBHPYEMBIX PACTEHUH, WIH I7Ie ceMeHa OyayT nmoMernats B mouBy. OH BKIIOUAET

Mo4BYy, CEMCHA U MPOPOCTKH, a4 TAKIKE UMCIOIUECA 3CJICHBIC PACTCHUS.
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TepmuH “pactenuss” 03Ha4aeT Bce (PU3MUECKUE YACTH PACTEHUS, B TOM YHCIIE CEMEHa,
MIPOPOCTKHU, TOOETH, KOPHU, KIIYOHH, CTEOIN, YePEIIKH, JTUCThS U TUIOABI.

Tepmun "Matepuan 1 pa3MHOKEHHS pACTEHUI" O3HAYAET BCe N'€HEPATUBHbIE YaCTH
pacTeHus1, HapuMep, CEMEeHa WJIM BEereTaTUBHbIE YaCTH PACTEHUH, TaKUe KaK YePEHKH U
k1yOHH. OH BKIIFOUAeT CeMEHa B Y3KOM CMBICIIE, & TAK)KE KOPHHU, TUIOBI, KIIYOHHU, JTyKOBHLIBL,
KOPHEBUIIIA U YaCTU PACTEHUH.

TepMmuH “aHTUIOT”, UCHIOAB3yEMBIN B JAHHOM JIOKYMEHTE, O3HA4aeT X UMUYECKOe
BEIECTBO, KOTOPOE MPU NMPUMEHEHUH B KOMOMHALIUY C repOULINAOM YMEHBINAET
HeskenaTesnbHble 3G exTs! repOuIIa B OTHOLIEHUH HELEJIEBbIX OPraHU3MOB, HaIPpUMep,
AHTUAOT 3AIMUINAET CEIbCKOXO3IHCTBEHHBIE KYJIBTYPBI OT IOBPEKACHUS TepOULIIaMu, HO HE
NPEAOTBPALIAET YHUUTOKEHHE COPHIKOB repOULIUAOM.

CenbCKOX 03 HCTBEHHBIE KYJIBTYPBI TIOJIE3HBIX PACTEHUI, B OTHOLIEHUH KOTOPBIX
MOYKHO TIPUMEHSATh KOMITO3ULHIO COTJIACHO HACTOSIIEMY H300PETEHHUIO, BKIIFOYAOT
MHOT'OJIETHHE U OJJHOJIETHUE CEIbCKOXO3AUCTBEHHBIE KYJIbTYPBI, TAKHE KaK STOTHBIE
pacTeHus1, HapuMep, Pa3HOBUAHOCTH €KEBHUKH, YEPHHUKH, KIIFOKBbL, MAJIMHBI U KJIIyOHUKHY,
3epHOBBIE, HATIPUMEP, TIMEHb, MauC (KyKypy3a), IPOCO, OBEC, PHC, POKb, COPTO, TPUTHKAJIE
U MIIEHNLA, BOJOKHUCTBIE PACTEHUs], HAIPUMED, XJIOMYATHHK, JIEH, KOHOIUIA, JUKYT U CHU3aJIb;
NIOJIEBBIE CEbCKOXO3AMCTBEHHBIE KYJIBTYPBI, HAIPUMEP, CaXxapHas U KOpMOBasi CBeKJIa, Kode,
XMeJlb, TOPUHNLIA, MACIUYHBIN parc (KaHoia), Mak, CaxapHblii TPOCTHUK, MOICOJHEUHUK, Yail
u Tabak; PpyKTOBBIE AEPEBbs, HAIPUMED, AOJIOHS, AOPUKOC, ABOKA0, OaHAH, BUIIIHS,
LIUTPYCOBbIE, HEKTAPUH, NIEPCUK, TPYLIA U CIUBA;, TPABIHUCTbIE PACTEHUs, HATIPUMeED,
OepMynckast TpaBa, MITIIHK, [TOJIEBHLIA, IPEMOXJIOSN 3MEEXBOCTas!, OBCSHUIIA, IJIEBEIL,
aBI'YCTUHOBA TPaBa M LIOMCHS SITOHCKAS, TPABbI, TAKHE KaK 0a3uIUK, OypayHUK, IIHATT-JYK,
KOpPHaHJIp, JTaBaHAA, JTIOOUCTOK, MsITa, OPETraHo, METPYIIKa, pO3MAPHUH, Wal(eil U THMbSIH;
0000BbIe, Hanpumep, Gacojib, YeUEeBHIIA, TOPOX U COs; OPEXH, HATIPUMEDP, MUHIAJb, KEIIbIO,
3eMJISTHOH OpeX, JICLNHA, apaxuC, MeKaH, (PUCTAIKOBOE AEPEBO U IPELIKHIA OPeX; MaJIbMBI,
HanpuMep, MacIM4Has NaJIbMa; TEKOPATHBHBIE PACTEHHs], HAIPUMED, LIBEThI, KyCTAPHUKU U
TEePEeBbs, IPYTHE IEPEBbsl, HAIPUMED, IEPEBO KaKa0, KOKOCOBAsS MaJIbMa, OJJMBKOBOE IEPEBO U
Kay4yKOBO€ JepEBO; OBOLIH, HAIPUMEp, criaprka, OakiaxaH, OPOKKOJH, KaIyCTa, MOPKOBB,
Orypel, YeCHOK, CallaT-JaTyK, Kabadok, IbIHA, OKPa, JYK PermyaThli, neper, KapTodens,
TBHIKBA, PEBEHB, IIITUHAT U TOMAT; & TAKXKE BBIOIUECS PACTEHHsI, HAIPUMED, BHHOTPAI.

Crnenyer moOHMMATh, YTO CETbCKOXO35IICTBEHHBIE KYJIBTYPbI TAK)KE BKJIIOYAIOT TAKHUE
CEJIbCKOXO035IICTBEHHBIE KYJIBTYPbI, KOTOPBIE CYLIECTBYIOT B IPUPOJIE, IOy UYEHHbIE

TPpaAULNOHHBIMU criocobamMu CCJICKLIMHU WJIH ITOJTYYCHHBIC C ITIOMOILIBIO TeHHOM WHXXCHCPUH.
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OHM BKIIIOYAIOT CENbCKOX 035HCTBEHHBIE KYJIBTYPbI, KOTOPBIE XapAKTEPU3YIOTCS TaK
Ha3bIBA€MBIMH IIPUBHECEHHBIMU TIPU3HAKAMHU MPOAYKTA (HApUMEp, YIyULIeHHON
CTOMKOCTBIO IIPU XpaHEHUH, O0s1ee BBICOKON MUTATENbHON LIEHHOCTBIO U YJIyULI€HHBIMU
BKYCOapOMaTU4YE€CKUMHU CBOHCTBAMH).

Crnenyer mMOHMMAaTb, YTO CEJIbCKOXO3SHCTBEHHBbIE KYJBTYPbl TaKKe BKIIOYAIOT Te
CEJIbCKOXO3SIICTBEHHBIE KYJIBTYPhI, KOTOPBIM MPHUAATIH BbIHOCIUBOCTh K TepOULIUAaM HIIH
knaccam repOunmno (Hampumep, ALS-, GS-, EPSPS-, PPO-, ACCasza- u HPPD-
UHTHOUTOPBI) € TIOMOINBK TPATUIMOHHBIX CIOCOOOB CENEKUMH WM C T[OMOLIBKO
TeHETUYECKON UHKeHEpHUH. [IpuMepoM CenbCKOXO35IHCTBEHHOMN KYJIbTYPbI, KOTOPOI MpUaanu
BBIHOCJIMIBOCTh K MMHIA30JUHOHAM, HAIPUMEP, MMAa3aMOKCY, C MOMOINBI TPAaJIUIHOHHBIX
cnocoboB  cenmekumu, — sBhsiercs  cypenuna  (kanoma) — Clearfield®.  Ilpumepsr
CEeNIbCKOXO3SIICTBEHHBIX KYJIBTYP, KOTOPBIM TMPUAATU BBIHOCIUBOCT K TIepOHIHIaM C
MIOMOIIBIO CIIOCOOOB T€HHOM WH)XEHEPHH, BKJIIOUAIOT, HANIPUMED, YCTOWYHBBIE K riudocary u
rmoOCUHATy COpTa Mauca, KOMMEPYECKH JOCTYIIHbIE II0J TOBAPHBIMH 3HAKaMH
RoundupReady® u LibertyLink®.

ITon CcenbCKOXO3SICTBEHHBIMU KYJBTypaMU TaKXe CIEAyeT TIOHHMaTh TaKue,
KOTOPBIM C MOMOIIBI0 CIOCOOOB I€HETUYECKON MH)KEHepUH Obljla MpUAaHa YCTOHYHUBOCTD K
BpPEIHbIM HACEKOMbIM, Hampumep, Bt-mMauc (yCTOWUYMBBI K MOTBUIBKY KyKypy3HOMY), Bt-
XJIOMYATHUK (YCTOMYUBBIA K JIOJTOHOCHKY XJIOMKOBOMY), a Takke pasHOBUAHOCTH Bt-
kaptodens (yCToiuuBble K KOJIOpaaAcKoMy KyKy). [Ipumepamu Bt-mauca sBisiroTcss ruOpuabl
manca Bt 176 NK® (Syngenta Seeds). Tokcun Bt npexncrasisier coboii 6esok, KOTOPBIN B
npupose o0pa3yrT MouBeHHble Oaktepuu Bacillus thuringiensis. IIlpuMepbl TOKCMHOB WU
TPAHCTEHHBIX PACTEHUI, CIOCOOHBIX CHUHTE3UPOBATH TaKHe TOKCHHBI, OmucaHbl B EP-A-
451878, EP-A-374753, WO 93/07278, WO 95/34656, WO 03/052073 u EP-A-427529.
[IpuMepamMu TPAHCTEHHBIX PACTEHUH, COAEPIKAINMX ONMH WM HECKOJBbKO TEHOB,
KOIUPYIOIINX YCTOWYHBOCTh K HACEKOMBIM, U SKCIPECCUPYIOIIMX OIWH HJIM HECKOJBKO
TOKCHHOB, sBISIIOTCS  KnockOut® (mawnc), Yield Gard® (maunc), NuCOTIN33B®
(xnoruatauk), Bollgard® (xnomuatHuk), Newleaf® (pasHoBHmHOCTH —KapTodens),
NatureGard® u Protexcta®. PacturenbHble KyJbTypbl HJIM UX CEMEHHOH MaTepuan MOTYT
ObITh YCTOHYMBBIMH K TrepOMLMAaM M B TO JK€ BpPeMs YCTOWYMBBIMH K ITOETAHHIO
HACEKOMBIMHU (TpaHCreHHble OOBEKTHI € "MakeTHpoBaHHBIMHU' reHamu). Hampumep, cems
MOKeT 00J1alaTh CIOCOOHOCTBIO 3KCIPECCHPOBAaTh MHCEKTHHUAHBIA Oenok Cry3, B TO ke

BpeMs1 OyAy4r BBIHOCIMBBIM K TIIH(OCaTy.
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OOBIMHO KOMITO3UIIMH 10 HACTOSIIIEMY U300PETEHNIO MOXKHO IIPUMEHSATD JJIs1 KOHTPOJIS
OonbLIOro pa3HOOOpa3ns OAHOAONBHBIX U JBYAOJbHBIX BUAOB COPHIKOB. IIpumepsI
OJTHOZIOJIbHBIX BU/IOB, KOTOPBIE OOBIYHO MOXKHO KOHTPOJIMPOBATh, BKIKOYAIOT Alopecurus
myosuroides, Avena fatua, Brachiaria plantaginea, Bromus tectorum, Cyperus esculentus,
Digitaria sanguinalis, Echinochloa crus-galli, Lolium perenne, Lolium multiflorum, Panicum
miliaceum, Poa annua, Setaria viridis, Setaria faberi u Sorghum bicolor. TIpumepbl
IBYAOJBbHBIX BUIOB, KOTOPBIE MOXKHO KOHTPOJIMPOBATh, BKIOYAIOT Abutilon theophrasti,
Amaranthus retroflexus, Bidens pilosa, Chenopodium album, Euphorbia heterophylla,
Galium aparine, Ipomoea hederacea, Kochia scoparia, Polygonum convolvulus, Sida
spinosa, Sinapis arvensis, Solanum nigrum, Stellaria media, Veronica persica u Xanthium
Strumarium.

Bo Bcex acrekTax HacTOSIIEro H300peTeHHs B JFOOOM KOHKPETHOM BapUaHTE
OCYIIECTBIICHHUsI COPHSIKH, HAIIPUMEDP, B OTHOLIEHHH KOTOPBIX HEOOXOAMMO OCYIIECTBIIATD
KOHTPOJIb W/WIJIA POCT KOTOPBIX HEOOXOIUMO HHTHOUPOBAThH, MOTYT MPEACTABISTH COOOM
OJHOZOJIbHBIE UJIH JBYAOJIbHBIE COPHSIKH, BBIHOCIHBBIE MIIH YCTOMYUBBIE IO OTHOLIEHHIO K
OHOMY WJIM HECKOJIBKUM JPYTUM repOnnugam, Hanpumep, K repOnunugam, npeacTapisFoIuM
coboit uarndurop HPPD, Takim kak Me30TpHOH, K repOrIuaam, NpeacTaBIsIFOIIUM COOO0M
unrudurop PSII, Takum kak arpasus, wiu k uaruouropam EPSPS, takum kak riugocar.
Takue COpHsIKHM BKIIOHYAIOT O€3 OrpaHUuYEHUsl yCToHunBble OunoTunsl Amaranthus.

Komnosnuuu no HacToseMy H300peTeHUI0 MOJKHO TaKKe CMELINBATh C OMHUM HJIH
HECKOJIbKUMH JOTIOJIHUTEIbHBIMU MTECTULIIAMHU, B TOM YHCIIe ¢ repOrLuaAaMu [KOTOpbIe, KakK
MPABUJIO, OTJIMYAKOTCS OT repOULIUI0B (POpMyJIbI
(D) u repOunuaos u3 komnoHenrta (B)], GyHruuuaamMu, HHCEKTUIUAAMU, HEMATOLUIAMH,
OakTepHLUAAMHU, AKAPULIHIAMH, PETYISITOPAMH POCTA, XEMOCTEPUIIU3ATOPAMH, XUMUYECKUMHU
CHUTHAJIbHBIMU BEIIECTBAMH, PENEIUICHTAMH, aTTPAKTaHTaMH, (PePOMOHAMH, CTHMYJISITOPAMHU
MUTAHUS WM JPYTUMH OHOJIOTMYECKH aKTUBHBIMU COEAMHEHUSIMH, C 00pa30BaHUEM
MHOTOKOMIIOHEHTHOTO NIECTULIM/IA, 00ECTIEYNBAIOLIETo ele Ooee IMUPOKUN CIIEKTP 3aIUThI
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYP.

[TonoOHBIM 00pa30M, KOMIIO3HULIMH 110 HACTOALIEMY H300PETEHUIO (KOTOPOE BKIIFOYAET
KOMITO3ULIMH, COAEPIKALINE OJUH HIIM HECKOJIbKO JTOTIOJIHUTENbHBIX MMECTHLUAOB, ONMMCAHHBIX
B IIPEABIAYIIEM a03a1ie) MOTYT IOTOJIHUTENBHO BKIIFOYATh OJUH MM HECKOJIBKO aHTHIOTOB.
B gactHOCTH, OCOOEHHO MPEANOYTUTENBHBIMHU SIBISIIOTCS CIEAYIOLINe aHTHAOTH: AD 67
(MON 4660), beHOKCAKOpP, KJIOKBUHTOCET-MEKCHII, LIAOMETPUHILI, LUTIPOCYIb(haMu,

OUXJIOPMUA, JUIUKJIOHOH, AHETONAT, (PeHXJIOPa30oiI-3TII, (eHKIopuM, (ypasor,
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baykcodpenum, pyprnazon, Gypunazom, nzokcanudeH-3Tmi, MepeHTUp-Tu3TUJI, Me(eHar,
okcaberpunmi, HapTanesbiid auruapun (CAS RN 81-84-5), TI-35, N-usonpomnun-4-(2-
merokcudensomncyabdpamonn)oenzamun (CAS RN 221668-34-4) u N-(2-meTokcubeH3om)-
4-[(meTnnamuHOKapOOHMIT)aMUHO |OeH30Cy b oHaMu. Takue aHTHAOTHI MOXKHO TaKXKe
IPUMEHSTH B (POpPMeE CIOXKHBIX 3(UPOB WM COJeil, KaK yka3zaHo, Hanpumep, B The Pesticide
Manual, 15th Ed. (BCPC), 2009. Takum 0oOpa3oMm, yTOMHHAHUE KIIOKBUHTOCET-MEKCHIIA
TAK)K€ OTHOCHUTCS K KJIOKBUHTOCETY M €r0 COJIH C JINTUEM, HATPHEM, KAJTUEM, KaJIbIIHEM,
MarHueM, aIlOMHUHUEM, KeJIe30M, aMMOHHEM, YeTBEPTHUHBIM AMMOHHUEM, CYJIb(OHHEM HITH
dochonuem, kak packpbito B WO 02/34048, a ynmomuHaHue (HEeHXJIOPA30I-3THIIA TAKKE
OTHOCHTCS K (peHXJI0pa30y U T. 1.

Komnosuuumm no HacToseMy H300pETEeHUI0 MOYKHO IPUMEHSITh [0 FUTH TTOCJIE TIOCAIKH
CENIbCKOXO3SIICTBEHHBIX KYJIBTYP, IO MOSBJIEHHS BCXOZOB COPHIKOB (JIOBCXOIOBOE
NPUMEHEHNE) UIIH TTOCTIE TTOSIBJIEHHS BCXOZOB COPHSIKOB (TIOCIEBCXOAOBOE MPUMEHEHHE).
Ecnu antnaoT oObeAnHSIOT CO CMECSMH IO HACTOSIILEMY H300PETEHHIO, TO
NPEANOYTUTENBHO, YTOOBI COOTHOIIEHHE B cMecu coennHeHust popmysl (I) u anTunora
coctasJsiyio ot 100:1 no 1:10, B uactHocTH, oT 20:1 1o 1:1.

B03MOXHO OTHOBpEMEHHOE MPUMEHEHHE aHTUO0TA U KOMIIO3UIUI 110 HACTOSIIIEMY
n3o0perenno. Hanpumep, aHTUAOT U KOMITO3UIIHIO 110 HACTOSIIEMY H300PETEHNIO MOKHO
NPUMEHSTH B OTHOLIEHUH MECTa MPOU3PACTAHUS CEITbCKOX O35 CTBEHHON KYJIBTYPBI 10
NOSIBJIEHUSI BCXO/IOB MJIM MOXKHO NMPUMEHSTDh B OTHOIIEHUH CEIbCKOXO03HCTBEHHOMN KyJIbTYPBI
1I0CJIe MOSABJIEHUsI BCXOA0B. BO3MOXKHO nocnenoBarenbHOe IPUMEHEHNE aHTUI0Ta U
KOMITO3HLIMH 10 HACTOsAIEMy n300peTeHmto. Hamprumep, aHTHAOT MOXKHO IPUMEHSITh TIepen
MIOCEBOM CEMSIH B Ka4E€CTBE MPOTPABIUBAHUS CEMSTH, & KOMITO3ULIHIO 110 HACTOSLIEMY
U300pETEHHI0 MOYKHO MPUMEHSITh B OTHOIIEHUH MECTa MPON3PACTAHHS
CEJIbCKOXO3SIICTBEHHON KYJIBTYPBI IO MOSIBJIEHUS] BCXOJIOB MJIF MOJKHO IPUMEHSITH B
OTHOILIEHHUH CEJTbCKOXO3SIICTBEHHON KYJIBTYPBI ITOCJIE TIOSIBJICHUST BCXOIOB.

OnHako crenuanicTy B JaHHOH 00JacTH TEXHHUKH OyAeT MOHATHO, YTO KOMITO3ULIHH
N0 HACTOSIIEMY H300pPETEHUIO SIBISIOTCS OCOOEHHO NPUTOAHBIMH B HECEJNEKTUBHBIX
KOHTAKTHBIX BapUaHTax MNPUMEHEHUs CO "CIUIOUIHBIM JAeWcTBUEeM" U KaK TaKOBble TaKXke
MOTYT TPUMEHSIThCS JJII KOHTPOJISI CaMOCeBa WMJIM KyJNbTYpHBIX "pacTteHuii-Oernenos". B
TAKAX CJIy4asX OYEBHUIHO, HYTO B KOMIIO3ULHUIO IO HACTOSIIEMY H300pPETEHUIO HET
HEOOXOIMMOCTH BKJIFOYATh AHTUIOT.
B nenom cootHomenue B cMecu (1o Becy) coenunenus Gopmydsl (I) u coenuaenns

komnoneHTa B cocrasisier ot 0,01:1 o 100:1, Gonee npeanouturensHo ot 0,025:1 no 20:1,
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emme Oonee npennoutuTenbHO OT 1:30 o 20:1. Takum 06pa3om, IpeArnoUTUTETbHbBIE

JAHAIIa30HbI COOTHOIIIEHUM AJIs1 IPEATIOYTUTEIbHBIX KOMHOSI/ILII/II\/'I IO HACTOALIEMY

U300pETEHHIO TIPUBEIEHBI B TAONIHIE 5 HIKE.

Tao0auna 5.

KOMIIO3ULIMH 110 HACTOSIIIEMY H300peTeHH IO

HNnarcrpaTuBHBIE AHATIA30HbI COOTHOLIEHHH AJIS1 KOHKPETHBIX

Boaee
Homep Tumranoe MpeanoururebHoe D EMOTTHTE s HOE
KOMITO3WINHI Becosoe Becosoe BECOBOE
COOTHOINICHUE COOTHOINCHHE
COOTHOINICHHUE

Ml ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M2 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M3 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M4 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M5 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M6 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M7 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M8 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M9 ot 0,01:1 7o 100:1 | o1 0,025:1 g0 20:1 ot 1:30 mo 16:1
MI10 ot 0,01:1 7o 100:1 | ot 0,025:1 g0 20:1 ot 1:30 mo 16:1
Ml1 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mi12 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M13 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml4 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M15 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml6 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M17 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M18 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M19 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M20 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M21 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M22 ot 0,01:1 7o 100:1 | o1 0,025:1 go 20:1 ot 1:30 mo 16:1
M23 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M24 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M25 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M26 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M27 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M28 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M29 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M30 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M31 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M32 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M33 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M34 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M35 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M36 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M37 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M38 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M39 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M40 ot 0,01:1 7o 100:1 | ot 0,025:1 g0 20:1 ot 1:30 mo 16:1
M41 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M42 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M43 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M44 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M45 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M46 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M47 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M48 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M49 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M50 ot 0,01:1 70 100:1 | o1 0,025:1 g0 20:1 ot 1:30 mo 16:1
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Boaee
Tumrnoe MpeanoururesHoe
Homep NPEeANOYTHTEIbHOE
KOMITO3WIHI Becosoe pecosoe BECOBOE
COOTHOIIICHUE COOTHOINCHHE
COOTHOIICHNE

M51 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M52 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS53 o1 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M54 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M55 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS56 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M57 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M58 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M59 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M60 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M61 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M62 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M63 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mo64 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M65 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M66 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M67 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M68 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M69 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M70 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M71 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M72 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M73 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M74 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M75 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M76 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M77 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M78 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M79 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M80 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M81 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M82 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS83 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS84 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M85 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS86 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M87 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M88 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M89 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M90 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MI1 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M92 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M93 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M94 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M95 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M96 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M97 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M98 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M99 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M100 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
MI101 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M102 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M103 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M104 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M105 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M106 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M107 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M108 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M109 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M110 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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Boaee
Tumrnoe MpeanoururesHoe
Homep NPEeANOYTHTEIbHOE
KOMITO3WIHI Becosoe pecosoe BECOBOE
COOTHOIIICHUE COOTHOINCHHE
COOTHOIICHNE

Ml11 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml112 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M113 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml114 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MI115 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml116 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M117 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M118 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M119 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M120 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mi21 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mi122 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M123 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mi124 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M125 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M126 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M127 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M128 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M129 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M130 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MI131 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M132 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M133 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M134 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M135 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M136 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M137 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M138 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M139 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M140 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml41 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
Mi142 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M143 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Ml144 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M145 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M146 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M147 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M148 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M149 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M150 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mil51 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M152 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M153 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M154 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M155 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M156 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M157 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M158 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M159 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M160 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mil61 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M162 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M163 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M164 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M165 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M166 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M167 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M168 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M169 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M170 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M171 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M172 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M173 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M174 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MI175 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M176 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M177 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M178 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M179 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M180 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mi81 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M182 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M183 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M184 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M185 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M186 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M187 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M188 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M189 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M190 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M191 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M192 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M193 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M194 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M195 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M196 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M197 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M198 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M199 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M200 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M201 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M202 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M203 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M204 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M205 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M206 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M207 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M208 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M209 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M210 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M211 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M212 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M213 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M214 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M215 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M216 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M217 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M218 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M219 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M220 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M221 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M222 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M223 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M224 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M225 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M226 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M227 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M228 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M229 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M230 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M231 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M232 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M233 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M234 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M235 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M236 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M237 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M238 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M239 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M240 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M241 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M242 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M243 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M244 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M245 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M246 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M247 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M248 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M249 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M250 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M251 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M252 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M253 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M254 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M255 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M256 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M257 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M258 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M259 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M260 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M261 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M262 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 mo 16:1
M263 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M264 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M265 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M266 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M267 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M268 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M269 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M270 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M271 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M272 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M273 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M274 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M275 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M276 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M277 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M278 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M279 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M280 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M281 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M282 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M283 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M284 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M285 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M286 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M287 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M288 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M289 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M290 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M291 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M292 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M293 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M294 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M295 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M296 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M297 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M298 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M299 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M300 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M301 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M302 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M303 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M304 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M305 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M306 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M307 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M308 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M309 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M310 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M311 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M312 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M313 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M314 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M315 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M316 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M317 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M318 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M319 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M320 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M321 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M322 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M323 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M324 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M325 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M326 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M327 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M328 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M329 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M330 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M331 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M332 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M333 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M334 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M335 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M336 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M337 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M338 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M339 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M340 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M341 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M342 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M343 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M344 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M345 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M346 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M347 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M348 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M349 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M350 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M351 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M352 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M353 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M354 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M355 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M356 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M357 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M358 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M359 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M360 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M361 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M362 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M363 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M364 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M365 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M366 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M367 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M368 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M369 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M370 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M371 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M372 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M373 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M374 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M375 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M376 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M377 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M378 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M379 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M380 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M381 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M382 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M383 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M384 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M385 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M386 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M387 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M388 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M389 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M390 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M391 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M392 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M393 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M394 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M395 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M396 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M397 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M398 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M399 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M400 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M401 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M402 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M403 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M404 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M405 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M406 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M407 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M408 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M409 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M410 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M411 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M412 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M413 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M414 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M415 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M416 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M417 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M418 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M419 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M420 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M421 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M422 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M423 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M424 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M425 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M426 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M427 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M428 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M429 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M430 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M431 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M432 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M433 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M434 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M435 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M436 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M437 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M438 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M439 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M440 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M441 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M442 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M443 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M444 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M445 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M446 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M447 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M448 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M449 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M450 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M451 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M452 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M453 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M454 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M455 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M456 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M457 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M458 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M459 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M460 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M461 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M462 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M463 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M464 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M465 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M466 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M467 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M468 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M469 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M470 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M471 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M472 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M473 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M474 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M475 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M476 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M477 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M478 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M479 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M480 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M481 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M482 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M483 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M484 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M485 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M486 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M487 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M488 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M489 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M490 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M491 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M492 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M493 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M494 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M495 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M496 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M497 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M498 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M499 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M500 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M501 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M502 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M503 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M504 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS505 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M506 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M507 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M508 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M509 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M510 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M511 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M512 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M513 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M514 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M515 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M516 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M517 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M518 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M519 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M520 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M521 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M522 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M523 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M524 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M525 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M526 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M527 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M528 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M529 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M530 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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M531 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M532 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS533 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M534 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
MS535 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M536 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M537 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M538 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M539 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M540 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M541 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M542 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M543 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M544 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M545 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M546 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M547 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M548 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M549 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M550 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M551 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M552 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M553 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M554 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M555 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M556 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M557 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M558 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M559 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M560 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M561 ot 0,01:1 70 100:1 | o1 0,025:1 go 20:1 ot 1:30 1o 16:1
M562 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M563 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M564 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M565 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M566 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M567 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M568 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M569 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M570 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M571 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M572 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M573 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M574 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M575 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M576 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M577 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M578 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M579 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M580 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M581 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M582 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M583 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M584 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M585 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M586 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M587 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M588 ot 0,01:1 70 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M589 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 1o 16:1
M590 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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Boaee
Tumrnoe MpeanoururesHoe
Homep NPEeANOYTHTEIbHOE
KOMITO3HITHH Becosoe pecosoe BECOBOE
COOTHOIICHIE COOTHOICHHE
COOTHOICHUE
M591 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M592 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M593 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M594 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M595 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M596 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M597 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M598 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M599 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M600 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M601 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M602 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M603 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M604 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M605 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M606 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M607 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M608 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M609 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M610 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M611 ot 0,01:1 7o 100:2 | ot 0,025:1 mo 20:2 ot 1:30 mo 16:2
M612 ot 0,01:1 7o 100:3 | ot 0,025:1 mo 20:3 ot 1:30 mo 16:3
M613 ot 0,01:1 7o 100:4 | ot 0,025:1 mo 20:4 ot 1:30 no 16:4
M614 ot 0,01:1 7o 100:5 | ot 0,025:1 mo 20:5 ot 1:30 mo 16:5
M615 ot 0,01:1 7o 100:6 | ot 0,025:1 mo0 20.6 ot 1:30 mo 16:6
M616 ot 0,01:1 70 100:7 | ot 0,025:1 mo 20.7 ot 1:30 mo 16:7
M617 ot 0,01:1 7o 100:8 | ot 0,025:1 g0 20:8 ot 1:30 10 16:8
M618 ot 0,01:1 70 100:9 | ot 0,025:1 mo 20.9 ot 1:30 o 16:9
M619 (1’83’%'”0 010,025:1 70 20:10 | ot 1:30 10 16:10
M620 ‘]’85’;{’11'1 Ao 010,025:1 10 20:11 | ot 1:30 10 16:11
Mé621 ot 0,01:1 20 010,025:1 020:12 | ot 1:30 10 16:12
100:12
M622 ‘1’85’,’1031'1 7o 010,025:1 70 20:13 | ot 1:30 70 16:13
M623 ‘1’3(‘));;):'1 Ao 010,025:1 10 20:14 | ot 1:30 0 16:14
M624 01 0,01:1 n0 010,025:1 10 20:15 | ot 1:30 m0 16:15
100:15

M625 ‘1’3(?:’:)61'1 7o 01 0,025:1 70 20:16 | ot 1:30 10 16:16
M626 ‘1’33’;)71'1 7o 01 0,025:1 70 20:17 | ot 1:30 10 16:17
M627 ‘1’53’;);1 A0 010,025:1 10 20:18 | ot 1:30 z0 16:18
M628 ‘1’53’{)91'1 e 010,025:1 70 20:19 | ot 1:30 10 16:19
M629 ‘1’33’301'1 Ao 01 0,025:1 70 20:20 | ot 1:30 10 16:20
M630 ‘1’33’;’11'1 Ao 01 0,025:1 10 20:21 | ot 1:30 10 16:21
M631 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M632 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M633 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M634 ot 0,01:1 7o 100:1 | ot 0,025:1 mo 20:1 ot 1:30 mo 16:1
M635 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M636 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M637 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M638 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M639 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
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Boaee
Tumrnoe MpeanoururesHoe
Homep NPEeANOYTHTEIbHOE
BECOBOE BECOBOE
KOMITO3WIHI BECOBOE
COOTHOIIICHUE COOTHOINCHHE
COOTHOIICHNE
M640 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M641 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M642 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M643 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M644 ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M645 0ot 0,01:1 70 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
M646 ot 0,01:1 7o 100:1 | o1 0,025:1 mo 20:1 ot 1:30 mo 16:1
Mo647 ot 0,01:1 7o 100:2 | ot 0,025:1 mo 20:2 ot 1:30 mo 16:2
Mo648 ot 0,01:1 7o 100:3 | o1 0,025:1 mo 20:3 ot 1:30 mo 16:3
M649 ot 0,01:1 7o 100:4 | ot 0,025:1 mo 20:4 ot 1:30 mo 16:4
M650 ot 0,01:1 7o 100:5 | ot 0,025:1 mo 20:5 ot 1:30 mo 16:5
M651 ot 0,01:1 7o 100:6 | ot 0,025:1 mo0 20:6 ot 1:30 mo 16:6
M652 ot 0,01:1 7o 100:7 | ot 0,025:1 mo 20:7 ot 1:30 mo 16:7
M653 ot 0,01:1 7o 100:8 | ot 0,025:1 mo 20:8 ot 1:30 mo 16:8
M654 ot 0,01:1 7o 100:9 | ot 0,025:1 mo 20:9 ot 1:30 mo 16:9
ot 0,01:1 mo . . . .
M655 100-10 ot 0,025:1 mo 20:10 ot 1:30 mo 16:10
ot 0,01:1 mo . . . .
M656 100-11 ot 0,025:1 mo 20:11 ot 1:30 mo 16:11
ot 0,01:1 70 . . . .
M657 100:12 ot 0,025:1 mo 20:12 ot 1:30 mo 16:12
ot 0,01:1 mo . . . .
M658 100-13 ot 0,025:1 mo 20:13 ot 1:30 mo 16:13
ot 0,01:1 mo . . . .
M659 100-14 ot 0,025:1 mo 20:14 ot 1:30 mo 16:14
ot 0,01:1 mo . . . .
M660 100-15 ot 0,025:1 mo 20:15 ot 1:30 mo 16:15
ot 0,01:1 mo . . . .
M661 100-16 ot 0,025:1 mo 20:16 ot 1:30 1o 16:16
ot 0,01:1 mo . . . .
M662 100-17 ot 0,025:1 mo 20:17 ot 1:30 mo 16:17
ot 0,01:1 70 . . . .
M663 100:18 ot 0,025:1 o 20:18 ot 1:30 1o 16:18
o1 0,01:1 g0 ) ) ) )
M664 100-19 ot 0,025:1 o 20:19 ot 1:30 1o 16:19
ot 0,01:1 mo . . . .
M665 10020 ot 0,025:1 o 20:20 ot 1:30 1o 16:20

Crnenpanucty B JaHHOM 00J1aCTH TEXHUKH OyAET MOHSATHO, 4TO Hanboee
MPEINOYTUTENBbHBIN qUana30H COOTHOMmEHUH A B niist mo0Ooi 13 KOMIO3UIMIA IO HOMepaMu
M1 — M665, onucaHHbIX B Tabnwile 5 Boiiie, coctapisieT oT 1:30 mo 20:1 u 4To Kaxkaasi u3
KOMTIO3UIH o HoMepaMu M1 — M665, onucaHHbIX B TA0NHIIE S, MOKET IPUMEHSThCS TTPH
JFOOOM U3 CIIeNYIOIUX OTACNbHBIX COOTHOWEeHM: 5:48, 5:24, 1:4, 1:3, 5:12, 1:2, 2:3, 5:6,
1:1,3:2,5:3,2:1,3:1, 10:3 u 4:1.

[Tpu mprMeHeHNH B KOMITO3ULIMH IO HACTOSIIEMY H300PETEHHIO KOMITOHEHT (A), Kak
MPaBUJIO, MPUMEHSIIOT pu HopMe 25-2000 r/ra, 6oee koHkpeTHo 25, 50, 75, 100, 125, 150,
200, 250, 300, 400, 500, 750, 800, 1000, 1250, 1500, 1800 wnu 2000 r/ra. Takue HOpMBI
NPUMEHEHUs1 KOMITIOHEeHTa (A), Kak MpaBujIo, MPUMEHsIoTes BMecTe ¢ 5-2000 r/ra

kommoneHTa B u, Oonee koHKpeTHO, BMecTe ¢ 5, 10, 15, 20, 25, 50, 75, 100, 120, 125, 140,
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150, 200, 240, 250, 300, 400, 480, 500, 750, 1000, 1250, 1500, 1800 umu 2000 r/ra
xomroHeHTa (B). [Ipumepsl, onucanHble B JAHHOM IOKYMEHTE, ILTOCTPUPYIOT Oe3
OrpaHUYEHUs TUANa30H HOPM NPUMEHEHUs1 KOMIIOHEHTOB A U B, koTopsle MOTyT
UCTIONIb30BAThCSl B HACTOSIIEM H300PETEHNUH.

KonuuecTBo, B KOTOPOM BHOCST KOMIO3ULIUIO B COOTBETCTBUU € HACTOALIUM
u3o0pereHreM, OyeT 3aBUCETh OT Pa3IMYHbIX (PAKTOPOB, TAKUX KaK HCIIOJIb3yEeMble
coenHeHus1, 00beKT 00pabOTKH, KaK, HAIPUMED, PACTEHHs], TOYBA WITH CEMEHA; THUII
00paboTKH, KaK, HAaPUMEp, OMPBICKUBAHKE, OMbIICHNE MJIH MPOTPABIUBAHUE CEMSIH; WU
BpeMsi IPUMEHEHUs. B CelbCKOXO03sICTBEHHOM MPAKTUKE HOPMBI IPUMEHEHHST KOMITO3ULUH B
COOTBETCTBHUH C HACTOSILIUM H300PETEHUEM 3aBUCAT OT THIA Tpedyemoro 3ddexra u oObI4HO
BappupyroTcs B AuanasoHe ot 30 1o 4000 r Bcell KOMIIO3ULMY HA rekTap U vaie ot 30 1o
2000 r/ra. IlpumeHeHne OOBIYHO OCYIIECTBISIIOT MMOCPENCTBOM PACIIBIIICHHUST KOMITO3ULIUH,
KaK MPaBUJIO, C TOMOIIBI0 YCTAHOBJIEHHOTO Ha TPAKTOPE ONMPBICKUBATEINS AJIs1 OOJIBIINX
TUTOIIA/IeH, HO TAK)Ke MOYKHO MPUMEHSTh U APYTHE CIOCOOBI, TAKME KaK OMbUICHUE (115
MOPOLIKOB), KaIreJIbHBII MMOJUB HIIH OPOIIEHUE.

Komnosunun no HacToseMy H300pEeTeHHI0 MOYKHO IPEUMYIIIECTBEHHO MTPUMEHSTh B
HIDKEYKA3aHHBIX COCTaBax (B CiIydae KOTOPBIX "aKTUBHBIA MHIPEANEHT" O3HAYaeT
COOTBETCTBYIOLIYIO cMech coenmaenus Gopmysl (1) ¢ coenunennem komrnoHeHTa B miy,
€CJIN TaK)Ke MPUMEHSIOT aHTUAOT, COOTBETCTBYIOMIEH cMecH coenuHerus ¢popmysl (1) ¢
COeIMHEHNEeM KOMIIOHEeHTa B u anTunorom).

OtnenbHbIE KOMIIOHEHTBI KOMITO3ULIMH 110 HACTOALIEMY H300PETEHHIO MOJKHO
UCIIOJIb30BaTh B KAUECTBE TEXHUYECKUX AKTUBHBIX MHIPEAMEHTOB BO BPEMs MTOJIyUEHMUSI.
OnHako yaie KOMIIO3UIMK B COOTBETCTBUH C HACTOSILIUM H300pETEHUEM MOTYT OBITh
COCTABJIEHBI PA3JIMUHBIMU MyTSIMH C IPUMEHEHUEM BCIIOMOTaTENIbHBIX BEIECTB IS
COCTABJIEHHsI, TAKUX KaK HOCUTEJIH, PACTBOPUTENN U MMOBEPXHOCTHO-AKTHBHBIEC BEIIECTBA.
CocTtaBbl MOTYT HAXOUTBCS B PA3JINYHBIX (PU3HUEcKUX (HopMax, Harmpumep, B hopme
PacHbUIsIEeMbIX TOPOLIKOB, TeJlel, CMaYHBAEMbIX TOPOLIKOB, AUCIIEPTHPYEMbIX B BOZE
IPaHyJI, IUCHIEPTHPYEMBIX B BOAE TAOJIETOK, IIUMYYUX IPAXKE, IMYIbTHPYEMBIX
KOHLIGHTPATOB, KOHIIEHTPATOB MUKPO3MYJIbCUM, SMYJILCUI THIA "MaCJIO B BOZE", MaCJISTHBIX
TEKYYHX COCTaBOB, BOJHBIX TUCTIEPCHH, MACIISIHBIX JUCIIEPCUH, CYCIIO3MYJIbCUH, KaICyIbHBIX
CYCIEH3HH, 3MYJIbIUPYEMBIX TPaHYJI, PACTBOPUMBIX SKUIAKOCTEH, BOIOPACTBOPHMBIX
KOHILIEHTPATOB (C BOIOH MJIM CMEIINBAEMBIM C BOJOI OpPraHMYECKHM PACTBOPUTEINIEM B
Ka4eCTBE HOCHUTEJS), MPONUTAHHBIX NOJMMEPHBIX TUIEHOK UJIH B APYTHX (POPMAax, U3BECTHBIX,

Hanpumep, u3 Manual on Development and Use of FAO and WHO Specifications for
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Pesticides, United Nations, First Edition, Second Revision (2010). Takue cocTaBbl MOKHO
100 MPUMEHSITh HEMOCPEACTBEHHO, JTMOO pa30aBisATh nepexn npuMeHeHneM. Pa3dasnenus
MOXKHO OCYIIECTBJIISITh, HATIPUMEP, C TOMOLIBIO BOJIBL, JKUIAKUX YAOOPEHUH, MUTATEIbHbBIX
MHKPO3JIEMEHTOB, OMOJIOTHYECKUX OPTaHU3MOB, MACia MM PACTBOPHUTEINEH.

CocTtaBbl MOKHO NOJy4aTh, HAPUMEP, ITyTEM CMELIMBAHUS AKTUBHOT'O HHIPEANEHTA
CO BCIIOMOTATEJIbHBIMH BELIECTBAMH JIJIsI COCTABIIEHHUS C OJTyYeHHEM KOMIO3UIHH B hopme
TOHKOIMCIIEPCHBIX TBEPJIbIX BEIIECTB, MPAHyJI, PACTBOPOB, TUCIIEPCUH HITH SMYJIbCUH.
AKTUBHbBIEC HHIPEAUEHTHI TAK)KE€ MOXKHO COCTABJISITh C APYTHMH BCIIOMOTATEIbHBIMU
BEIECTBAMH, HAIIPUMEP, C TOHKOIUCTIEPCHBIMU TBEPIBIMU BEIECTBAMH, MHHEPAJIbHBIMU
MaciiaMH, MacllaMH PACTUTEIbHOTO WJIN JKUBOTHOTO MPOUCXOXKACHUS, MOAH(PHULIPOBAHHBIMH
MacjlaMH PaCTUTEIBHOTO HITH JKHBOTHOTO MTPOUCXOXKICHUS, OPTaHMYECKIMU
PaCTBOPUTEISIMH, BOJIOH, TOBEPXHOCTHO-aKTUBHBIMH BELIECTBAMH I MX KOMOMHALIUSIMH.

AXTUBHBIE HHTPEAHEHTHI TAK)KE MOTYT COIEPIKATHCS B OUEHb MEJIKHX
MHKpOKancyiax. MUKpOKAICyJIbl COEPKaT AKTHBHbIE HHIPEIUEHTHI B IOPUCTOM HOCHTEJE.
310 obecneunBaeT BO3SMOKHOCTh BBICBOOOKIEHHUS AKTHBHBIX HHTPEIUEHTOB B OKPYKAOLIYIO
Cpeny B PeryJIMPyeMbIX KOJHMUYeCTBaX (HarpuMep, MEIJICHHOTO BHICBOOOKICHHS).
Muxpoxkaricyisl 00br9HO uMeroT auamerp ot 0,1 1o 500 muxpoH. OHHM comepsKaT aKTUBHBIE
UHIPEIUEHTHI B KOJIMYECTBE OT NMPUOIM3UTENIBHO 25 10 95% 1o Becy OT Beca Karcybl.
AKTUBHBIE HHTPEAUEHTHI MOT'YT HAXOAUTHCS B (POPME MOHOJIIUTHOTO TBEPAOTO BELIECTBA, B
(bopMe MeJKHX YacTHUI] B TBEPIOH WIIN JKUIKOH AUCTIEPCUH HITH B (POPME MOAXOSILIETO
pactBopa. MHKkancymupyronme MeMOpaHbl MOTYT CONEPIKaTh, HAIPUMED, PHUPOIHBIE U
CHHTETHYECKHE Kay4dyKH, LEJUTI0JI03Y, COMOIMMEPHBI CTHPOJIa U OyTaaueHa,
NOJIMAKPUJIOHUTPHII, TOJTUAKPUIIAT, CIIOKHBIE MTOTUA(PUPBI, TOTHAMUIBI, TOJTUMOYEBUHBI,
NOJIMYPETAH WIH XUMUYECKH MOJU(UIIMPOBAHHBIC TIOJIMMEPBI M KCAHTAThI KpaXMaJa, Wi
ApPyTHE MOJUMEPHI, U3BECTHBIEC CIIEIIMATMCTY B JAHHOH 00J1acTH TEXHHUKH. B kadecTse
aJIbTEPHATHBBI, MOTYT OBITH 0OPa30BaHbI OYE€Hb MEJIKHE MUKPOKAIICYJIbI, B KOTOPBIX
AKTUBHBIN MHIPEIHEHT CONEPKUTCS B (POPME TOHKOIUCTIEPCHBIX YACTHI] B TBEPAOH MaTPHIIE
OCHOBHOTO BELIECTBA, OHAKO MHUKPOKATICYJIbI CAMH I10 ce0e He SIBISIOTCS
WHKAIICYJINPOBAHHBIMH.

BcnomorarenbHbIe BEIECTBa st COCTABJICHHUS, KOTOPBIE SIBJISTFOTCS. OAX ONSALIMHU
IUISL TIOJIYYEHUS] KOMITO3UIMH B COOTBETCTBUH € HACTOSILINM N300pETEHNEM, SIBIISTFOTCS
U3BECTHBIMH per se. B kauecTBe JKUAKUX HOCUTENEH MOJKHO MPUMEHSTh CIEAYIOLIee: BOAY,
TOJYOJ1, KCHJIOJ, METPOIEHBII 3(up, paCTUTEIbHbIE MACNa, aALl€TOH, METHIIITHIIKETOH,

LUKJIOTEKCAHOH, aHTHIPHIIbI KHCJIOT, AlETOHUTPUJI, alleTO(PEHOH, aMuialeTar, 2-0yTaHoH,
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OyTuieHkapOoHAT, XJIOPOEH30J1, IUKJIOTeKCaH, IUKJIOTEKCAHOJI, AJIKIJIOBBIE CIIOXKHBIE 3(PHPHI
YKCYCHOM KHUCJIOTBI, IUALETOHOBBIN CIIUPT, 1,2-TUXJI0pOpOIas, TN3TaHOJAMUH, M-
IVSTUIIOCH30J, JUSTUIIEHTJINKOIIb, U TUICHTIINKOJS adueTat, Oy TUIIOBBINH POCTOH 3¢up
AMATHIICHTJIMKOJS, STHUJIOBBIH POCTON 3(Up AUITUICHITIMKOIS, METHIIOBBIH IPOCTOH 3 up
AMATHIICHIIHKONA, N, N-numerundopmamun, 1uMeTricynbhokena, 1,4-1uokcaH,
AUTPONUJIEHTJIMKOJIb, METHIIOBBIH IPOCTOH 3(UP TUIPOIMUIESHTINKOISA, TUOSH30aT
OUTIPONHIIEHTJIUKOJIS, TUMPOKCUTOJ, aIKUIMHPPOINAOH, STUJIALETAT, 2-3THIINeKCaHOJ,
sTuneHkapooHar, 1,1,1-tpuxyiopaTas, 2-renTaHoH, anbga-nuHeH, d-TMMOHEH, STHIIJIAKTAT,
STHJIEHTJIMKOJIb, OYTHIIOBBIN MPOCTON 3PP STUIEHTITUKOJIS, METHIJIOBBIH MPOCTOMH 3up
STHJIEHTJIMKOJISI, FaMMa-OyTHPOJIAKTOH, TNIULEPHH, alleTaT IIINLEePHHA, JUaleTaT MINLEeprHa,
TPHALIETAT TJINIEPUHA, TeKCAIeKaH, TeKCHIICHTIINKOJIb, H30aMIJIALIETaT, N3000pHUJIALIETAT,
M300KTaH, U30(OpOH, H30NPONHIOEH30JI, H30MPOMIIIMUPUCTAT, MOJIOYHYIO KHCIIOTY,
JlaypUJIaMUH, ME3UTHIIOKCU, METOKCUIIPONAHOJ, METUI-U30aMUIIKETOH, METHII-
N300y THUJIKETOH, METHJUIAYPAT, METHIIOKTAHOAT, METHIIONEAT, METHIICHXJIOPU, M-KCHIIOJ, H-
reKCaH, H-OKTUJIAMHH, OKTaJIeKaHOBYIO KUCJIOTY, OKTUJIAMHUHALIETAT, OJIEMHOBYIO KUCIIOTY,
OJIEWJIAMHH, O-KCHJIOJN, (PEHOI, TTONUITHIIEHTIIMKOJIb, POITMOHOBYIO KUCIIOTY, POINHJUIAKTAT,
NpONUIeHKapOOHAT, MPONUIIEHIJIUKOJIb, METHUJIOBBINA POCTOH 3 Up MPONMUIEHIIIUKOJISL, -
KCHJIOJ, TOJIYOJI, TPUATUI(OCOHAT, TPUITHIEHIIIMKOJb, KCUIIOJICYIB(POHOBYIO KUCIIOTY,
napagpuH, MUHEPAJIbHOE MACJIO, TPUXJIOPITUIIEH, IEPXJIOPITHIIEH, STHIALIETAT, aMHIJIALleTaT,
OyTunanerar, METUIOBBII TPOCTOH (PUpP MPONMMUIEHTIIMKOISA, METHIIOBBIA POCTON 3up
AUSTUIICHITIMKOJIS, METAHOJ, 3TAHOJ, U30MPONAHO U BBICOKOMOJIEKYJISIPHBIE CIIUPTHI, TAKUE
KaK aMHJIOBBIH CIIUPT, TeTPAruapodypPypHIOBbIi CIIUPT, TEKCAHOJ, OKTAHOJ,
STUJICHIJIUKOJIb, MPONUIEHTIIUKOIb, TIULEPUH, N-MeTHI-2-TUPPONUIOH U T. II.

IToaxonaimumu TBEpABIMU HOCUTEIISIMU SIBJISIFOTCS], HAIIPUMEp, TaJIbK, TUOKCH]T
TUTaHa, MUPOQUILTUTOBAS TJIMHA, TUOKCHI KPEMHHSI, aTTAIyJIbI'UTOBAs TJINHA, KH3EJbIYP,
U3BECTHSIK, KapOOHAT KaIbLIUs, OEHTOHHT, KAJIbLIUEBBI MOHTMOPHJUIOHHUT, LIENTyXa CEMSTH
XJIOMYATHUKA, MIIIEHUYHasi MyKa, COeBasi MyKa, IlemM3a, [peBecHasl MyKa, U3MeJIbYeHHast
CKOpJIyTIa TPELIKUX OPEXOB, JJUTHUH U OAOOHBIE BEIIECTBA.

bonpioe Konn4ecTBO MOBEPXHOCTHO-AKTUBHBIX BELIECTB MOXKHO YCIIELITHO
UCTIONIb30BaTh KaK B TBEPIBIX, TAK U B JKUIKHX COCTaBaX, OCOOEHHO B TEX COCTAaBaX, KOTOPBIE
MOYKHO pa30aBiATh HOCUTENEM Tepes MpUMeHeHHeM. [10BepXHOCTHO-aKTUBHBIE BEIIECTBA
MOT'YT OBITh aHHOHHBIMH, KATHOHHBIMH, HEHOHOT€HHBIMHU UJTH MTOJIMMEPHBIMH, U UX MOYKHO
IPUMEHATb B KAYECTBE SMYJIbFaTOPOB, CMAUMBAIOIINX CPECTB WIN CYCIEHAUPYIOINX

CPEACTB UK AJIA APYTUX uenef/'l. Tunuanbie MOBEPXHOCTHO-AKTHUBHBIC BCIICCTBA BKJIFOYAIOT,
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HanpHuMep, CONU ATIKUJICYIb(PATOB, TAKHE KaK JaypUIICyIb(aT TUITAHOJIAMMOHUS, COJIN
ANKUJIAPUIICYIL(OHATOB, TAKHE KaK JOAEIMIOEH30ICYIb(QOHAT KAJIbIUs, TPOAYKTHI
NPUCOEIMHEHUS aKMUI(EeHOIa/aKUIEHOKCUIA, TAKUE KaK 3TUIIOKCUIIAT HOHMII(EHONa,
NPOAYKTBI MPUCOEIUHEHHS CITUPTA/ANKUIEHOKCHIA, TAKHE KaK STOKCUIAT TPUAELUIOBOTO
CIIMpTA, MBLJIA, TAKHE KAK CT€ApAT HATPUs, COJIH aAKMIHA(PTAINHCYIb(OHATOB, TAKUE KaK
IOy THITHAP TANTUHCYIb(OHAT HATPUS, TUATKUIIOBbIE CIOKHBIE Y3 UPBI CYIbPOCYKIIHHATHBIX
COJIeH, Takue Kak Au(2-3THIITeKCHII)CYIbQOCYKIIMHAT HATPHSI, CIOKHBIE 3uphl cOpOuUTa,
TaKue Kak COpOMTOJIeaT, YeTBEPTHUHBIE AMUHBI, TAKHE KaK XJIOPHJ

Jay pUITPUMETHIAMMOHHUS, TIOJIUATHIICHTJIUKOJIEBbIE CIIOKHBIE 3 UPBI XKUPHBIX KHCIIOT,
TaKHe KaK CTeapaT MOJTHITHIIEHIIIHKOJISI, OJIOK-COMOIMMEPBI STUIICHOKCHA 1
NPONHMJICHOKCH/IA ¥ COJIU MOHO- M THATKMI(OC(ATHBIX CIIOKHBIX 3(UPOB, a TAKKE
JOTIOTHUTETbHBIE BEIeCTBa, onmucaHHble, Hampumep, B McCutcheon's Detergents and
Emulsifiers Annual, MC Publishing Corp., Ridgewood New Jersey (1981).

JIONONTHUTENbHBIE BCIOMOTATENbHBIE BEIECTBA, KOTOPbIE MOJKHO HCIIOJIB30BATh B
NECTULUAHBIX COCTaBaX, BKIKOYAIOT HHIUOUTOPBI KPUCTAIUTU3ALMH, MOIU(PHKATOPBI
BSI3KOCTH, CYCHEHIUPYIOIINE CPENCTBA, KPACUTENH, AaHTHOKCHIAHTBI, BCTIEHUBAIOIIHE
CPEeACTBA, MOTJIOTUTENHN CBETA, BCIIOMOTaTENIbHBIE CPEICTBA ISl CMEIINBAHUS,
IPOTHUBOBCIIEHUBATENHN, KOMIUIEKCOOOpa3yoIue cpencTna, Helitpanusyomue uiu pH-
MOAU(DHULIMPYIOIINE BeIecTBa U Oydepbl, HHTHOUTOPBI KOPPO3UH, OTAYIIKH, CMAYHBAIOIINE
CPEICTBa, YCHIMTENH TOIJIOMEHHs], TUTATEIbHbIE MUKPO3JIEMEHTBI, TIACTU(UKATOPHI,
BEI[ECTBA, CIOCOOCTBYIOLINE CKOJIBbKEHUIO, CMa3bIBAIOIIUE BEIECTBA, TUCTIEPTHPYIOIINE
BEIL[ECTBA, 3aI'yCTUTEIH, aHTU(PU3bI, MUKPOOUOLIU/IBI, & TAK)KE KUIKHUE 1 TBEPbIe
ynoOpeHusi.

CocraBbl B COOTBETCTBUH C HACTOSIIIUM H300PETEHUEM MOTYT BKJIFOYATh JOOABKY,
NPEAYyCMATPHUBAIOIIYI0 MACJIO PACTUTENIBHOTO WIIH JKHBOTHOTO TIPOHCXOXKICHHS,
MHHEPAJIbHOE MACJIO, AIKUJIOBBIE CIOJKHBIC 3(PHPBI TAKUX Maces UM CMECH TAKUX Macel U
NPOM3BOAHBIX Maces. KoamuecTBo MacisiHOH 10OaBKY B KOMITO3ULIMH B COOTBETCTBHH C
HACTOSLINM H300peTeHueM o0braHO coctasisier ot 0,01 mo 10% B mepecueTe Ha CMecCh,
NOoJUIeXKAIYI0 puMeHeHnt0. Hanpumep, MacisiHyro 100aBKy MOKHO BHOCHTB B Pe3epByap
OTIPBICKUBATENS B TPeOYEeMOM KOHIIEHTPALNH ITOCIIE TIOTYUYEHUS] CMECH JUTSl OTIPBICKUBAHUSI.
IIpennoururenbHbIe MacisHbIE TOOABKH BKIIIOYAIOT MUHEPAJIbHBIE Maciia HITH Macjio
PaCTUTEIBHOTO MPOUCXOXKIEHHS, HAIPUMEp, ParicoBOE Maciio, OJIMBKOBOE MACiIO HWIIN
MOJICOTHEYHOE MAcCJIO, YMYJIbTHPOBAHHOE PACTUTENILHOE MACIIO, AJIKUIIOBBIE CIIOKHBIE H(PUPHI

MaceJl paCTUTEJIbHOTO MMPOUCX OKIACHNS, HAIIPUMEP, METUJIOBBIC IMPOU3BOAHBIC, UJIU MACJIO
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YKUBOTHOT'O TIPOUCXOXKIIEHUSI, TAKOE KaK PhIOWH skup Wik ToBsDKUH skup. [IpenmodyrurenbHbie
MacJisiHbIe TOOABKH COepKaT ajJKUIoBble clioskHbIe d3(upbl Cg-Cyy->KUPHBIX KUCIIOT, B
YaCTHOCTH, METHJIOBbIE TPOU3BOIHbIE C12-Cig-)KUPHBIX KUCIIOT, HAIPUMEDP, METHUIIOBbIC
CJIOXHBIE 3(PHUPBI JTaypHHOBON KUCIIOTHI, MAJIbMUTHHOBOU KUCIOTHI M OJIEMHOBOM KHCIIOTHI
(MeTHIIaypaT, METHIIMAIBMUTAT U METUJIOJIEAT COOTBETCTBEHHO). MHOTHE MPOU3BOAHBIE
macen usBectHbl 13 Compendium of Herbicide Adjuvants, 10" Edition, Southern Illinois
University, 2010.

CocraBsl, kak npaBmiio, coaepskar ot 0,1 no 99% no Becy, B wactuocty, ot 0,1 10
95% mo Becy, coenurenuii (A) u (B) u ot 1 10 99,9% no Becy BCIOMOraTeIbHOTO BELIECTBA
IUTSI COCTABIIEHUS, KOTOPOE MPEANOYTUTENBHO BKIFO4UaeT oT 0 1o 25% mo Becy
MOBEPXHOCTHO-aKTUBHOT'O BelecTBa. [I0CKOIbKY KOMMepPYECKHE MPOTYKTHI
MPEIIOYTUTENLHO MOTYT OBITh COCTABJICHBI B BUJI€ KOHIIEHTPATOB, TO KOHEUHBIH
notrpedburesr 0OBIMHO OYAET UCMONB30BATh Pa30aBIEHHBIE COCTABBI.

Hopwmbl mpuMeHeH!s! BAPbUPYIOTCS B ITUPOKUX MPEAeiaX U 3aBUCSIT OT CBONCTB
MOYBBI, CrIOcO0a MPUMEHEHMS, KYJIBTYPHOTO PACTEHUS, BPEAUTEIS, MOJISIKAIIEr0 KOHTPOJIIO,
npeodaTaIuX KINMATHISCKUX YCJIOBUH U NPyrux (PaKTOPOB, OMPEAeieMbIX ClIOCOO0M
MIPUMEHEHUS, BpEMEHEM ITPUMEHEHUS U LIEJIEBON CEJIbCKOXO3sIMICTBEHHOM KYyJIBTYpol. B
KadyecTBe 00IIero pyKOBOICTBA, COSAMHEHHS] MOXKHO MPUMEHSTDb IpH HOpMe OT 1 110
2000 n/ra, B vactHoctH, ot 10 1o 1000 s/ra.

[IpenmnoururenpHbIe COCTABBI MOTYT UMETh ClIeNyIOLIuii cocTas (Bec. %), rae TepMUH
“aKTUBHBIN MHIPEIUEHT O3HaudaeT oOmmmii BeC B %o KOMOMHAIIMK BCEX aKTUBHBIX

HHI'PCAUCHTOB B KOMIIO3UIHUH!

3MVJII>FI/I[)VeMbIe KOHIICHTPATHI:

AKTUBHBIM UHIPEIUEHT: 1-95%, npennoururensHo 60-90%;
MOBEPXHOCTHO-aKTUBHOE BemecTBO: 1-30%, npeanoururensHo 5-20%;

SKUIKAHA HOCHUTEID: 1-80%, mpennoururensHo 1-35%.

IIbuieBUIHBIE IPENAPATHL:

AKTUBHBI UHTPEIUEHT: 0,1-10%, npeanouturenpHo 0,1-5%;

TBEPABI HOCUTEb: 99,9-90%, mpennoututenbHO 99,9-99%.

CVCHGHSI/IOHHbIe KOHIICHTPATDHI.

AKTUBHBIM UHIPEIUEHT: 5-75%, npeanoututensHo 10-50%;
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BOJA! 94-24%, npeanoururenbHo 88-30%;

2

MOBEPXHOCTHO-aKTUBHOE BelecTBO: 1-40%, npeanourutensHo 2-30%.

CMaynBaeMble IOPOIIKH:

AKTUBHBII UHIPEIUEHT: 0,5-90%, npennoururenabHo 1-80%;

MOBEPXHOCTHO-aKTUBHOE BemecTBO: 0,5-20%, npennoururensHo 1-15%;

TBEPAbIA HOCUTEb: 5-95%, npeanoururenbao 15-90%.
I'panynbl:

AKTUBHbBIA UHTPEIUECHT: 0,1-30%, npeanoururenpHo 0,1-15%;
TBEPAbI HOCUTEb: 99,5-70%, mpennoututenbHO 97-85%.

PaznuyHble acOeKThl U BAPHUAHTBI OCYHICCTBJICHUA HACTOALICTO I/I306peTeHI/IH aaljiee
OyayT 6osee moapoOHO MPOMILTFOCTPUPOBAHBI C MOMOIIBIO puMepa. ClienyeTr moHuMaTh, 4TO
MO’KHO OCYIIECTBJISITh MOAM(DHUKAILMIO HEKOTOPBIX MOAPOOHOCTENW O€3 OTCTYIUIEHHS OT

o0beMa HaCTOALIETr0 H300PETEHUSI.

INPUMEPBI

INPUMEPBI COCTABOB

CMmauyuBaeMble NOPOUIKH a) b) c)
AKTHUBHbBIE UHTPETUEHTHI 25% | 50% 75 %
JIurnocynb(oHaT HaTpus 5% 5% -
Jlaypuncynbgar HaTpus 3% - 5%
JAun3o0yTriHA TaTHHCY B OHAT HATPHS - 6 % 10 %
@DeHOoNOBBIH 3(UP MOTUITUIICHTJTUKOJIS - 2% -
(7-8 MoJB STHIIEHOKCHA)

BricokonucnepcHas KpeMHHEBasi KUCJIOTA 5% 10 % 10 %
Kaonun 62% | 27% -

KoMOuHaImio TImaTebHO CMELTUBAIOT CO BCIIOMOTATeIbHBIMU BEIECTBAMU U CMECh
TIIATETHHO U3MENTBYAIOT B OAXOASIIECH MEJIbHULIE C TIOJIyYEHHEM CMAaYlBAEMBbIX MMOPOLIKOB,
KOTOPBIE MOKHO Pa30aByIsiTh BOAOW C TOJYYEeHHEM CYCIIEH3UU C HEOOXOIUMOi

KOHLIEHTPALMEN.

Ilopomky a5 cyXoii 00padOTKH CeMSIH a) b) c)

AKTUBHbIE UHTPETUEHTHI 25 % 50 % 75 %
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Jlerkoe MuHepajabHOE Macio 5% 5% 5%
BricokonucnepcHas KpeMHUEBask KUCIIOTa 5% 5% -
Kaonun 65% | 40% -
Tanpk - 20

KOM6I/IHaLlPI}0 THIATEJIbHO MEPEMEIINBAIOT CO BCIIOMOTATEIIbHBIMU BEIIECTBAMU U
CMECh TINATEJIbHO U3MEJIBYAIOT B IIOAXOSIIEN MEeIbHULIE C MOJIYYCHHUEM IMOPOIIKOB, KOTOPBIC

MOKHO TIPUMEHSTb HETIOCPEACTBEHHO J1JIs1 00pabOTKH CeMSTH.

BMVJ'lel/IDVCMblﬁ KOHICHTPAT

AKTHUBHBIE UHTPEIUEHTBI 10 %
OxTrheHONOBbIH 3P UP MOTUSTUICHTITUKOJIS 3%
(4-5 MOJIb STUIIEHOKCUIA)
JonemmuibeH30cyibhoHAT KaTbIHs 3%
[Tonurnukonessiii 3¢gup kacroposoro macia (35 Moib 4%
STUJIICHOKCUIA)
[uknorexcanon 30%
Cmech KCUIIONIOB 50 %
5
W3 3TOr0 KOHLIEHTpATA IMyTeM pa30aByeHUsI BOAOH MOXKHO MOIYyYUTh SMYJIIbCHH
M000ro HeoOXOAUMOTO pa30aBIEHUs, KOTOPbIE MOYKHO IPUMEHSTD AJIS 3AIUThl PACTEHUH.
IlbLIeBHIHBbIE TPENAPATHI a) b) c)
AKTUBHBIE HHI'PEINEHTBI 5% 6 % 4%
Tanbk 95 % - -
Kaonun - 94 % -
MuHepanbHbIi HAOJHUTEb - - 96 %
I'oTOBBIE K MPUMEHEHHIO MbUIEBUIHBIEC MIPENapaThl MOJYYAIOT MYTEM CMELITHBAHUS
y y
10 KOMOWHALINY C HOCUTEJIEM U U3MEJIbUEHUSI CMECH B MOAXOASIIEH MeNbHuLEe. Takue MOpOIIKH

TAKXKE€ MOXHO IMPUMEHATD AJId CyXOT'O MPOTpaBJIMBAHNA CEMSH.

JKCTPYAHPOBAHHBIE TPAHYJIbI

AKTHUBHbBIE UHTPEIUEHTHI 15 %
JlurHocynb(oHAT HATPUS 2%
KapOokcumetweumoosa 1%
Kaonun 82 %

KOM6I/IHaL[I/I}0 CMCIIHUBAOT U U3MEJIBYAIOT CO BCIIOMOTI'aTCJIbHBIMU BCIIECTBAMU U

CMECh YBIKHAIOT BOAOW. CMeCh 3KCTPYAMPYIOT U 3aT€M BbICYLIMBAIOT B IIOTOKE BO3AYXA.
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ITokpbITbIe 000J10YKON IPAHYJIbI

AKTUBHBIE UHTPEUEHTBI 8 %
IMonusTHIeHTIMKOIb (MOJIEKYJISIpHAs Macca 3%
200)

Kaonun 89 %

ToHKkOU3MENbYEHHYH0 KOMOMHALIMIO B MEPEMEIINBAIOLIEM YCTPONUCTBE PABHOMEPHO
HAHOCSAT Ha YBJIAKHEHHBIH MOJMATUJIEHTJIMKOJIEM KAOJUH. TakiM CriocoOOM MOJTy4YaroT

HETbIJICBUIHbIE TIOKPBITbIE 000JI0YKOMN IPaHyJIbI.

CycneH3HOHHBIN KOHLEHTPAT

AKTUBHbIE UHTPEITUEHTHI 40 %
IIponunenrnukomns 10 %
[MonusTuneHrnukoneBblii 3¢gup HoHmpeHona (15 Moib 6 %
STUJICHOKCHUA)

JlurHocynp(oHaT HaTpUs 10 %
KapOokcume e iroo3a 1%
CunukoHoBoe macyio (B hopme 75% 3MyIbCUH B BOJE) 1%
Bona 32%

TOHKOI/BMCJ'II)LIeHHYIO KOM6I/IHaL[I/II'O TIIATCJIbHO CMEHINBAKOT CO BCIIOMOTaTCJIIBHBIMU
BEILECTBAMH C MTOJYYEHHUEM CYCIIEH3MOHHOTO KOHLIEHTPAaTa, 13 KOTOPOro MyTeM pa30aBieHus
BOZIOH MOJKHO TIOJIy4aTh CyCIIeH3UH J00oro Tpedyemoro pasdasnenus. C mpuMeHeHneM
TaKuX pa30aBICHHBIX PACTBOPOB MOXKHO 00padaThIBaTh U 3AIMUIIATE OT 3apaKeHUs
MHUKPOOPTaHHU3MaMH JKHBbIE PACTEHUS, & TAK)KE MATEPHAI JJIsl PA3SMHOXKEHHUST PACTEHHI ITyTeM

OMNPBbICKUBAHMS, MMOJIMBA UJIH ITOTPYIKCHUA.

Texyunii KOHIEHTPAT AJisi 00pPA0OTKH ceMsIH

AKTUBHbBIE UHTPEIUEHTHI 40 %
IIponuneHrauKonb 5%
Cononumep O6yranona u PO/EO 2%
Tpuctupondenon ¢ 10-20 moxsimu EO 2%
1,2-bensuzornazonun-3-oH (B popme 20% pacTBopa B BOzE) 0,5 %
Kanbiuesas conb MOHOA30MMUIMEHTA 5%
CunukoHoBoe mMacio (B popme 75% 3Mysbcun B BOAE) 0,2 %
Bona 45.3 %

TOHKOI/ISMCJ'II)LIGHHYIO KOM6I/IHaLII/II-O TIIATCJIIbHO CMCINUBAOT CO BCIIOMOIaTCIIbHBIMU

BEIIECTBAMU C MOJIYUYCHHUEM CYCIICH3MOHHOI'O KOHLUCHTPAaTa, U3 KOTOPOIro MyTemM p2136aBJ'leHI/I$I
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BOJIOM MO>KHO TOJIy4aTh CYCIEH3UH J000ro Tpedyemoro pasdasienus. C mpuMeHeHueM
TaKNX pa3OaBJIEHHBIX PACTBOPOB MOXKHO 00pabaThIBATh U 3AIMUIIATH OT 3aPaXKEHUS
MHKPOOPTaHU3MaMH JKHBBIE PACTEHUS, & TAK)KEe MaTePUaI JJIsl PA3SMHOXKEHUSI PACTEHHI IyTeM

OMPbICKMBAHMUS, MMOJIMBA UJIH TIOTPYIKCHUS.

KancyJibHasi CyCneH3usi MeLI€HHOT0 BbICBO0OKAEHHUSI

CwmermuBaroT 28 yacteii KOMOMHALIMY C 2 YaCTSIMHU apOMATHUECKOTO PaCTBOPUTENS U 7
YaCcTSIMU CMECH TOJIyOJITUU30IHaHAT/ TouMeTHIeHonuderun-usomnuanar (8:1). 3ty cmechb
SMYJBCUPYIOT B cMecH 1,2 yacTu NONMMBUHUIOBOTO cniupTa, 0,05 yactu neHoracurens u 51,6
YaCTH BOJBI 10 TIOJIYYEHHs YaCTHUI] HeoOxonumMoro pasmepa. K 3Toit smynbcun 100aBIIsIFOT
cMmech 2,8 yactu 1,6-nuamMuHOrekcana B 5,3 yactu Boabsl. CMeCh NEPEMEIIUBAIOT 10
3aBEpILICHUs peakuuu nonuMepusanuu. [1oaydeHHyr0 KarncyabHYH CyCIEH3UI0
CTaOUIM3UPYIOT MyTeM aobasienus 0,25 4acTH 3aryCTHTENS U 3 4acTel NUCIIePTUPYIOLIETro
cpencra. CocTaB KaIcyJbHOH CyCIEH3UU COAEPKUT 28% aKTUBHBIX UHTPEIUEHTOB.
Cpennuii nuameTp Kancyh coctanisieT 8-15 muxpoH. IlonydeHHslii cocTaB IPUMEHSIIOT B

BHUOC BOI[HOI71 CyCIICH31U B OTHOIICHHWU CCMSH B YCTpOﬁCTBe, MNOAXOOAIIEM IJIA 3TOH .
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Ilepeyennb cokpameHui

Boc = mpem-0y TUIIOKCUKAPOOHIIT

br = MIUPOKUH

CDCl3 = xyopopopm-d

CD;0D = MeTaHoi-d

°C = rpanycsl Llenbcus

D,0O = Boga-d

DCM = IUXJIOPMETaH

d = nyOner

dd = nyOnet nyOneroB

dt = nyOJieT TPUILIETOB

DMSO = TUMETHIICYJIb(OKCU

EtOAc = 3TUJIALEeTaT

q. = gac(4acel)

HCI = XJIOPUCTOBOJOPOJIHAS KUCIIOTA
HPLC = BbICOK03((eKTHBHAS JKUAKOCTHAs Xxpomarorpadus (ornucanue yCTpoicTsa u

crniocoboB, npumensieMbix 1yt HPLC, npuseneHs! Huke)

m = MYJIbTUILIET

M = MOJIIPHOCTb

MUH. = MHUHYTBbI

MI' = Merarepii

MII = MWUIUJIUTP

T. IUJL = TOYKA IJIaBJICHUS
ppm = YacTel Ha MUJUJTUOH
q = KBapTeT

quin = KBUHTET

K. T. = KOMHATHas TeMIepaTypa
s = CHUHIJIET

t = TPUILIET

THF = Terparuapodypas

LC/MS = )KMIKOCTHAs XpoMarorpadus ¢ Macc-CrieKTpoMeTpueit
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Cnoco6 npenapatusHoiit HPLC ¢ o0pamenHnoii ¢gasoii

CoenuHeHus ouuland C IOMOLIBK) MaccoHampaBieHHOW npenapatusHoii HPLC ¢
npumenenneM ES+/ES- Ha cucreme Waters FractionLynx Autopurification, copepkamei
no3arop/cOopHuk 2767 ¢ rpagHeHTHBIM HACOCOM 2545, nByMsi M30KpaTHUYECKUMH HACOCAMH
515, SFO, ¢poronuonnyro matpuity 2998 (nuamnazon aiauH BosiH (HM): 210-400), ELSD 2424 u
macc-cnektpomerp QDa. Ilpumensim 3aumutHyro kojoHky Waters Atlantis T3, 5 mukpon

19 x 10 MM, ¢ mpenapatuBHoi kosnorkor Waters Atlantis T3 OBD, 5 mukpon 30x100 mm.

Cnoco0 MOHHM3AUMH: TIOJIOKUTEIbHOE U OTPULIATENILHOE 3JIEKTPOPACIbUICHUE: HaIpsiKeHHe
Ha koHyce (B) 20,00, remneparypa ucrounuka (°C) 120, cKOpoCTh MOTOKA rasa B KOHYyCE
(a1/a.) 50

HMuamaszon Macc ([la): monoxurensubiii 100-800, orpunarenpHsbiii 115-800.

IIpenaparuBayro HPLC mnpoBomuwnmm ¢ npuUMEHEHHEM BPEMEHH XpoMarorpagpupoBaHUs
11,4 munyTsl (6€3 mpuMeHeHus: pa30aBieHHs B KOJIOHKE, ¢ 00OXOIOM CEJIEKTOPOM KOJIOHKH) B

COOTBETCTBHH CO CIIEAYIOLIEH TabIuIel rpaiueHToB.

Bpems PactBoputenn | PactBopurtens | Ckopocth

(munyTHI) | A (%) B (%) NMOTOKA
(MJ1/MHH.)

0,00 100 0 35

2,00 100 0 35

2,01 100 0 35

7,0 90 10 35

7,3 0 100 35

9,2 0 100 35

9,8 99 1 35

11,35 99 1 35

11,40 99 1 35

Hacoc 515, 0 my/muH., aneronutpui (ACD)
Hacoc 515, 1 mu/mun., 90% metanona/10% Bozbl, (MOAKAYMBAKOIINI HACOC)
pacteopurenb A: Bona ¢ 0,05% TpudTopykCyCHOH KHUCIOTOH

pacteopurens B: aneronutpui ¢ 0,05% TpudTopyKCyCHON KUCIOTOMH



55

MPUMEPHI TIOJIYYEHUS JJIA COEAUNHEHUA ®OPMYJIBI (1)
ITPUMEP 1. Ilonydenue 2-(4-nUpUMHAMH-2-HINMPUAA3HH-1-nl-1-na)3TaHcyabdoHATA

(coeqnnenue 1.001)

o
/

—N — Se
+ ISo
Lo

5 Cranns 1. Ilonyyenue TpuOyTHI(MUPUAAZHH-4-UJT)CTAHHAHA

B pactBop mumsonpormnamuna gutuas (1 M pacteop B Terparuapodypane, 125 mi)
npu —78°C B atmMocepe azora nobaBsuU MO KarisiM pactBop nupunasuHa (10 r) u xyiopuna
Tpu-H-OyTrionosa (44,6 r) B THF (100 mu). Peaknpionnyro cmech nepemernnBanu mpu —78°C

10 B TeueHue | yaca. PeakiMOHHYI0 CMeCh HarpeBajud A0 KOMHATHOW TEMIIEpaTypbl U Tacuiu
HACBHII[EHHBIM BOJHBIM pacTBOpoM xJyopuaa ammonust (100 my) um  3KCTparupoBanu
stunaneratoM (3x150 mu). OpraHuueckuil Cloi BBICYIIMBAIM Haj Cyab()aToM HaTpus,
KOHLEHTPUPOBAJIM M OUYHUINAIHM C IOMOIIBIO XpoMmarorpaduu Ha IHUOKCHUAE KPEMHHUS C
JMmoupoBaHueM ¢ nomombo  30%  sTHnAnerata B IeKCaHaX € IOJy4YeHUEM

15 TpUOy THI(THPUAA3HUH-4-UT)CTAHHAHA B BUE OJIEIHO-KOPHUUHEBOM JKUIKOCTH.

'H SIMP (400MI'n, CDCl5) 9,17 (t, 1H) 9,02 (dd, 1H) 7,54 (dd, 1H) 1,57-1,49 (m, 6H) 1,37-
1,29 (m, 6H) 1,19-1,13 (m, 6H) 0,92-0,86 (m, 9H).

Crapus 2. llonyyeHue 2-nupuaa3snH-4-WINMHPUMHIANHA

PactBop 2-6pommupumuanna (2,50 r) u tpubytmn(nupuaasua-4-nin)craasana (5,80 r)

20

B  TerparuapodypaHe (25 mu)  gmerasupoBand  aproHoM B TedyeHue 20 MHH.
Terpaxuc(tpudpennndpochun)namiaanii(0) (1,80 r) mobaBisnm K pPEeaKLUOHHOM CMECH IpH

KOMHATHOH TeMIepaType U 3aTeéM IOABEpraju OOJy4YeHHI0 B MHUKPOBOJHOBOHM NEuYd IPH
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120°C B Teuenue 30 MuHYT. PeakIMOHHYIO CMECh BBUIMBAJIM B BOAY U SKCTParupoBasd
stunaneratoM (100 mur). Opranudeckuii ciol KOHLEHTPUPOBAIM M OYMIIAIH C TOMOLIBIO
xpomarorpaduu Ha JUOKCHUIE KPEMHHUS C 3JIIOMpOBaHMEM ¢ nomoubio 80% sTunarerara B
reKCaHax C TNOJy4YeHHeM 2-MUPUAA3HH-4-WIMUPUMHUINHA B BHIAE OEXEBOr0 TBEPAOrO
BELIECTBA.

'H SIMP (400MTI', CDCl5) 10,17 (dd, 1H) 9,39 (dd, 1H) 8,92 (d, 2H) 8,43 (dd, 1H) 7,39 (t,
1H).

Cragna 3. Hoayuyenue 2-(4-mupuMHAHH-2-UANUPUAA3UH-1-nii-1-un)3Tancyibdonara
(1.001)

IlepememmBamn  cmecb  2-mupunasuH-4-mnmmupumuanHa  (0,120r)  wu o  2-
OopomaTancynsdponata Hatpus (0,196 1) B Bome (2,3 mu1) mpu 100°C B Teuenune 42 4acos.
Peak1ioHHYyI0 cMeCh KOHLIEHTPUPOBAJIN M O4HINAIN nocpenctsoM npenapatusHoit HPLC ¢
oOpamenHoit  (asoii c MOJIyYeHUEM 2-(4-nmupuMUANH-2-UIHPUAa3HH- | -uii-1-
WIT)3TaHCYJIb(pOHATA B BUIe OEKEBOTO TBEPAOTO BEIECTBA.

'H AMP (400MTI'w, D,0) 10,19 (d, 1H) 9,84 (d, 1H) 9,20 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H)
5,27-5,18 (m, 2H) 3,71-3,63 (m, 2H).

IHPUMEP 2. Houay4enue 4-nupuaa3suH-4-uINnHpHUMHINHA

B cocyn mnsi MHKPOBOJIHOBOHM 00pabOTKM 3arpyskanu TpuOyTwiI(mupumasuH-4-
WJI)CTaHHAH (0,387 1), 4-XIOPIUPUMUTUH (0,100 ),
terpakuc(tpudenmndochun)nammaauii(0) (0,101 r), dropun mnesms (0,265r), Homun
onHoBaneHTtHOW Memu (0,00665r1) m 1,4-guokcan (4,37 i) u HarpeBamu no 140°C B
YCIIOBUSIX ~MHKPOBOJIHOBOTO OOJiydeHUss B TedeHne | daca. PeaklUMOHHYIO CMech
KOHLIGHTPUPOBAIM W OYHINAIU TOCPEACTBOM XpoMarorpaguu Ha IHOKCHIE KPEMHHUS C
3roupoBaHueM rpagueHToM ot 0 o 70% aLeToHUTpusa B IUXJIOPMETaHE C MOJNyuYeHUueM 4-
NUPUIA3UH-4-IMTUPUMHUINHA B BHE OPAHKEBOTO TBEPIOTO BELIECTBA.

'H AAMP (400MTI';, CDCls) 9,90-9,83 (m, 1H) 9,41 (dd, 2H) 8,97 (d, 1H) 8,21-8,13 (m, 1H)
7,89 (dd, 1H).
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IHPUMEP 3. Ioay4yenue MeTHJI-2-(4-TUPUMHAMH-2-HINHPUAA3HH-1-1i-1-

HJI)alieTaTHOro Opomanruapuaa (coenunenue 2.001)
\_/ N
N — O
0]
\

Hobapnsin mo karsim  MetwiOpomanerar (0,755 1) B pactBop 2-mupupazuH-4-
winmupumuanHa (0,505 r) B auerone (6,4 mu) u Harpeaiu npu 60°C B TedeHue 24 4acos.
PeaklinOHHYIO CMeCh KOHLIEHTPUPOBAJIU U OCTaTOK PACTUPANIU B MOPOIIOK C JUXJIOPMETAHOM.
[TonyyeHHOE TBEpHOE BEIECTBO (MIBTPOBAIH, NMPOMBIBAIM ALETOHOM W BBICYIIHBAIN C
[IOJIy YEHUEM MeTHII-2-(4-MUPUMUUH-2-WITHPUAA3HH- | -uii- 1 -iiT)aneTaTHoro
OpoMaHTHUApPUAA B BUAEC KOPUIHEBOT'O TBEPIOTO BELIECTBA.

'H AAMP (400MTI'w, D,0) 10,22 (d, 1H) 9,84 (d, 1H) 9,30 (dd, 1H) 9,01 (d, 2H) 7,66 (t, 1H)
5,84 (s, 2H) 3,79 (s, 3H).

ITPUMEP 4. Ilonyyenue (4-mUPUMHUANH-2-WINHPHAA3ZHH-1-Hiil-1-ua)MeTancyabpoHaTA

(coennnenne 2.002)

//
*s—o‘
e
—N

IlepemernnBanu MeTHJI-2-(4-MUPUMUANH-2-UINUPUa3uH- | -uii- 1 -1T)aneTaTHbli
opomanruapua (0,420 r) B TpuMeTWICHIMIXJIOpCyibdonate (4,96 r) mpu 80°C B TeueHue
66 yacoB. PeaklIMOHHYIO CMEChb OCTOPOKHO TaCUid BOAOW, KOHLEHTPUPOBAIM U OYMINATIU
nocpencrsom npenapatuBHoii HPLC ¢ obpawmennoii ¢azoii ¢ noaydenuem (4-mupuMuinH-2-
WINUPUAA3HH- 1 -uii-1-un)mMerancynborata B BHUAE  OJEOHO-KOPUYHEBOTO  TBEPIOTO
BELLECTBA.

'H SIMP (400MTI'1i, D,0) 10,26 (brs, 1H) 9,94 (brd, 1H) 9,27-9,39 (m, 1H) 8,96-9,14 (m, 2H)
7,56-7,73 (m, 1H) 5,97 (s, 2H).
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IHPUMEP S. Ioay4yenue 3-(4-nupuMHAMH-2-UINHPUAA3HH-1-uii-1-ua)nponan-1-
cyab(onara (coennnerue 1.003)

O

o=l o
OO
/
—N —N

K pacreopy 2-nupunasun-4-unmupumuanaa (0,200r) B 1,4-muokcane (3,79 mu)
nobasnsin  1,3-nponancynsTor (0,189 ). Cmech mnepememmBanmu npu 90°C B TeueHue
44 qacoB. ITlonyueHHOe TBEpIOE BELIECTBO OT(PUIBTPOBBIBAIA M IMPOMBIBAIHA AIL[ETOHOM.
Teepmoe BemecTBo ouninanu nocpenctsom mpemnapatusHoii HPLC ¢ obpamennoii dasoii ¢
noJiy4eHueM 3-(4-mupuMunH-2-WINupuaa3us- 1 -ui-1-wn)nponan-1-cynsponara.

'H AAMP (400MTI'w, D,0) 10,18 (d, 1H) 9,80 (d, 1H) 9,19 (dd, 1H) 9,00 (d, 2H) 7,64 (t, 1H)
5,01 (t, 2H) 2,98 (t, 2H) 2,53 (quin, 2H).

ITPUMEP 6. Ilonyuenue 2,2,2-tpudropanerara 3-(4-nupasuH-2-wjanupuaasul-1-ui-1-

WJI)NIPONAHOBOI KUCJI0THI (coeaunenue 1.005)

OH o
<“‘=—>_©N L/_<o F\Kf"'

Cranus 1. Ilosnyuyenue 2-nupuaa3uH-4-wanupasuHa

N— —
<\—N/ \ N//N

Harpesamu cmecy TpuOyTmn(nupunasua-4-nin)ctanHada (3,87 r), 2-xjoprnupasuHa
(1,00 ), terpakuc(rpudenmndpochun)namaansa(0) (1,03 r) u 1,4-nuokcana (43,7 mi) 1o
140°C B ycOBHSIX MHKPOBOJHOBOTO OOJNyueHHs B TedeHHe | Haca. PeakIMOHHYIO cMech
KOHLIEHTPUPOBAJIN U OUULIANN HA TUOKCUJAE KPEMHHUsS C MpUMeHeHHeM rpagueHTa ot 0% mo
50% aueroHUTpUNAa B JUXJIOpPMETaHE C MOJyYeHHEM 2-MUPUAA3ZHH-4-UINUpasuHa B BHIE
IPSI3HO-OENIOro TBEPOTrO BELECTBaA.
'H SIMP (400MI'w, CDCl3) 9,87 (dd, 1H) 9,39 (dd, 1H) 9,19 (d, 1H) 8,81-8,75 (m, 1H) 8,72
(d, 1H) 8,11 (dd, 1H).
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Craaus 2. Iloayyenue MeTua-3-(4-nupasuH-2-wINHpUAA3ZHH-1-1ii-1-W1)IPONAaHOATHOrO

OpomMaHruapuaa
o—
N _/_<
/ WN+ O
—N —N

Br~

Metun-3-6pomnponanoar (0,518 mi) nobaBisin K pacTBOPY  2-IHPUAA3HH-4-
winupasuHa (0,250 r) B aneronurpuie (15,8 mu). Peakunonnyto cmech Harpesasu 10 80°C B
TeueHue 24 yacoB. PeaklIMOHHYIO CMeCh KOHLEHTPUPOBAIN M OCTATOK MOMIOLIAIN B BOAE U
NPOMBIBAIA  JHXJIOPMETaHOM. BomHyro a3y KOHLEHTPUPOBAIM C  MOJyYEHUEM
HEOYUIIEHHOIO MeTHJI-3-(4-Tnpa3uH-2-UIMupUaa3ul- 1 -uii- 1 -1i1)mponaHoBoro
Opomanrunpuaa (8 Bune cmecu 1:1 ¢ 3-(5-nupa3un-2-uamupunasus- 1-uii- 1 -mn)nponaHoBeIM
OpOMaHTUAPUAOM) B BUE KOPHYHEBOW CMOJIBI, KOTOPYIO IPUMEHSUIN B HEOUHIIIEHHOM BHIE B

MOCJEAYIOLINX PEaKIUAX.

Craans 3. loayuenue 3-(4-nupasuH-2-uanupuaasul-1-ui-1-u1)nponaHoBoH KHCJIOTHI
2,2,2-Tpu¢ropanerara (1.005)

HarpeBanu HeouuIeHHy0 CcMecCh MeTWI-3-(4-nupa3uH-2-uInupuaa3us-1-mi-1-
wi)npornanoarHoro Opomanrugpuna (0,5151) W KOHI. XJIOPUCTOBOAOPOIHON KHCJIOTHI
(11,1 mi) mo 80°C B Teuenue 4 yacoB. PeakIMOHHYIO CMECh OXJIAKAAIU U 00ECIeUnBay ee
OTCTaMBAaHUWE B TeueHUE HOYU. PeakUUOHHYIO CMeChb KOHLEHTPUPOBAIM U OYMILAJIH
nocpencrsom npenaparuBHoii HPLC ¢ obpamenHol ¢a3oii ¢ nonydenueMm 3-(4-mupasuH-2-
WIMUPUAA3UH- | -uii- 1 -HT)IpONaHoBOi KUCIOTHI 2,2,2-TpudTopaneraTta B BHIE KOPUYHEBOM
CMOJIBL.

'H SIMP (400MTI'n, CD;0D) 10,28 (d, 1H) 10,00 (d, 1H) 9,62 (d, 1H) 9,28 (dd, 1H) 8,96-8,93
(m, 1H) 8,90 (d, 1H) 5,19-5,12 (t, 2H) 3,28 (t, 2H).

IMPUMEP 7. Ilonydenue 2-(4-mupuaazuH-4-uanupuaasus-1-ui-1-ua)dtancyabpoHara

(coennnenmne 1.006)

0O

/

— _ s

N N+—/_ o
Y 7/ \ N 0
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Craagus 1. Iony4yenne 2,2-nuMeTHanponuia-2-(2-Tper-

OyTOKCHKAPOOHHJITHAPAZHHO)ITAHCY Ab(oHATA

Hobasnsiin Boc-runpasun (1,00 r) B pactBop 2,2-IUMETHINPONUIITEHCYIb(GOHATA
(1,35r) B Mmeranone (10,1 mu) u HarpeBasmu no 70°C B Teuenue 24 yacoB. PeakunoHHYIO
CMEChb KOHLIEHTPUPOBAJIU c MIOJIyY€HUEM 2,2-numMeTranponui-2-(2-Tpert-
Oy TOKCHKapOOHMITUAPA3UHO)3TAHCYIb()OHATA B BUIE TYCTOH JKENTON YKHIKOCTH.

'H SIMP (400MI'y, CDCl3) 3,90 (s, 2H) 3,38-3,30 (m, 4H) 1,50-1,43 (s, 9H) 1,00-0,97 (s,
9H).

Craapus 2. oayuyenne xJjopuaa [2-(2,2-

AUMETHINPONOKCHCYJ/Ib(OHNI)ITUIAMUHO|aMMOHHS

H
'!l+'H O\\S//O
H” \H/\/ \O/\’<
cl

Harpesamu CMeECh 2,2-numerunnponui-2-(2-Tper-
OyTokcukapOoHuaruapasuHo)aTancynbdonara (1,00 r) u 3 M pacTBopa XJOPOBOAOpPOnAa B
meraHose (24,2 min) no 70°C B TeueHue 7 4yacoB. PeakIMOHHYIO CMeCh KOHLIEHTPHPOBAIH C
nojydeHneM xyopuna [2-(2,2-aIuMeTHIIpPONIOKCUCYIb(OHMIT)3TUIAMUHO [AMMOHUSL B BHIE
PO30BOI CMOJIBI, KOTOPAst 3aTBEpIEBaIa P OTCTAMBAHUH.

'H SIMP (400MI'n, CD;0D) 3,95 (s, 2H) 3,59-3,53 (m, 2H) 3,44-3,39 (m, 2H) 1,00 (s, 9H) ,

obpazer comepxkan ~20% MeTaHOJa, U €ro MPUMEHSITH KaK TAKOBOM.

Cranns 3. Ilonyuenue 4-(3-¢pypun)nupuaazusa

=~ _N/

K cmecn 4-6pommupunasus-1-uss Opomuna (2,50 ), kapOGonara Hatpust (2,2 71),
Jera3upoBaHHOTO TOJyOJ1a (17,3 mu) u IUXJIOpUaa 1,1'-

ouc(nupennnpochuno)peppouennamanusi(ll)  (0,634r)  ngobammsmm  pactBop  3-

¢bypundoponosoii kuciorsl (1,00 r) B stanone (17,3 mu). Cmecy HarpeBasu 1o 80°C B
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armMoc(epe azora B TeueHue 24 4acoB. PeakunoHHYIO cMech (pHIIBTPOBAIN HYepe3 LEIHUT U
KOHLeHTpupoBanu. OCTaTok pa3fessiii  MeXIy BOAOW M AUXJOPMETAHOM, 3aTeM
OKCTparupoBajiu JOINOJIHUTECIJIbHBIM KOJIMYECCTBOM AUXJIOPpMETAHaA. O6L€,I[I/IH6HHI)I€
OpPraHUYeCKUe CJIOU MPOMBIBAIIU COJIEBbIM PACTBOPOM U BBICYIIMBAIM C MOMOLIBIO CyJibdaTa
maraus. KOHIeHTpHpOBaHHBIN (GUIBTPAT OYUINAIH HA TUOKCHUAE KPEMHHUSI C HJIIOUPOBAHUEM
nocpenctsoM rpaauenta 0-100% »sTunaumerata B u30rekcane ¢ mnosyueHueM 4-(3-
bypun)nupuaasuHa B BUIE TEMHO-KPACHOTO MOJYTBEPAOTO BELIECTBA.

'H SIMP (400 MI', CDsOD) 9,45 (s, 1H) 9,03-9,16 (m, 1H) 8,36 (s, 1H) 7,86 (dd, 1 H) 7,71
(t, 1H) 7,04 (d, 1H).

Crapus 4. llonyuenue 4-(2,5-numeroxcu-2,5-quruapodypan-3-ua)nupuaazuHa

Oxnaxxpamu cmechb 4-(3-pypumnupunasuna (0,025 r) u dbuxkapdbonara nvarpus (0,14 r)
B MmeraHose (0,5 min) no —10°C u nobGasnsanu no karsaM Opom (0,069 r). Uepes 30 MuHyT
PEAKIHOHHYIO0 CMEeCh FACUJIU ¢ TIOMOINBIO cMecH 1:1 HachIIl. BOAHOrO pacTBopa OukapOoHaTa
Hatpuss u 1M BomHoro pacrBopa Tuocynbpara Hatpus (3 mu). Bonsbii croi
SKCTparupoBanu sTuiaueratoM. OpraHudeckuil cjaoH KOHLEHTPUPOBAIU C MOJYYEHUEM
HEOYHIIIEHHOTO 4-(2,5-1uMeTOoKCH-2, S-nuruapodypas-3-ui)nupuaa3Ha.
'H SIMP (400 MI', CD;0D) 9,42-9,41 (m, 1H) 9,20-9,19 (m, 1H) 7,85 (dt, 1H) 7,02-6,94
(m, 1H) 6,08-5,77 (m, 2H) 3,46 (d, 3H) 3,42 (d, 3H).

Cragna S. Ioayuenue 2-(4-nupuaasuH-4-unanupuaazus-1-mii-1-un)atancyibponara
1.006

HarpeBanu cmece  4-(2,5-agumerokcu-2,5-nguruapodypan-3-um)mupunasuda  (0,500r) u
xjopuna  [2-(2,2-numernnmnponokcucynbdonmn)sTiiamMuHo lammonnst  (0,658r) B 3 M
BOJHOM pacTBOPE XJOPHCTOBOAOpOAHOHN kucioTel (12 mm) mpu 60°C B TeueHue 2 4acos.
Peak1iOHHYI0 cMeCh KOHLIEHTPHUPOBAJIM M OYMINAIM nocpenctsoMm npenaparusHoil HPLC ¢
oOpareHHOH dazoit c MOJIyYeHHUEM 2-(4-nupupaznH-4-unnupugasus- 1 -ni-1-

WII)3TaHCYJIb(pOHATA B BU/I€ KOPUYHEBOTO TBEPJIOTO BEIIECTBA.
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'H AMP (400MTI'y, D,0) 9,80-9,97 (m, 2H) 9,62-9,75 (m, 1H) 9,35-9,50 (m, 1H) 8,97 (dd,
1H) 8,19-8,42 (m, 1H) 5,20-5,29 (m, 2H) 3,59-3,73 (m, 2H).

IIPUMEP 8. Ilonydenue 3-(4-nupa3uH-2-uanupuAasul-1-ui-1-ua)nponaHosoro

xJopanruapuia (coexunenue 1.012)

OH

Cl

Kononky, 3amonHeHHyr0 #noHOOOMeHHOH cMonoii (5,84 r, Discovery DSC-SCX),
npombiBain ~ Bomod (3 obwvema  komonkw).  3-(4-Ilupasms-2-unnupunasus-1-ni-1-
WI)TIPOTIAaHOBON KHUCIOTHI 2,2,2-TpudTopauerar (0,292 r), pacTBOPEHHbI B MHHHMAaJIbHOM
KOJIMYECTBE BOIBI, 3arpyKajii B KOJIOHKY. KOJOHKY CHauaja 3roupoBaiu Bonoi (3 obbema
KOJIOHKH), a 3aTeM 3JIFOMPOBAIIN ¢ TIOMOIIBIO 2 M XJIOpUCTOBOJOPOIHON KUCIOTHI (3 00Bbema
konoHkn). CoOpaHHblE CMBIBBI KOHLEHTPUPOBAIM C TOJy4YeHHeM 3-(4-mupasuH-2-
WINMUPUAA3HH- | -uii- 1 -HIT)TPONaHOBOTO XJIOPAHTUAPHUA B BUAE JKEITOTO TBEPIOTO BELIECTBA.
'H SIMP (400MTI'1i, D,0) 10,03 (d, 1H) 9,80 (d, 1H) 9,35 (d, 1H) 9,05 (dd, 1H) 8,87-8,82 (m,
1H) 8,76 (d, 1H) 5,08 (t, 2H) 3,22 (t, 2H).

IIPUMEP 9. Ilonydenue MeTHJI-3-(4-nupa3suH-2-uianupuaasun-1-ui-1-

WJI)IPONMAHOATHOIO XJopaHruapuaa (coexuenue 1.013)

-

Cl

Kononky, 3amonmHeHHYI0 wuOHOOOMeHHOH cmomoit (1,6 r, Discovery DSC-SCX),
npoMbIBaIM  MeTaHoioM (3 obOwema kosoHkM). 3-(4-Ilupasus-2-unnupunasus-1-ni-1-
WI)TIPOTIAaHOBON KUCIOTHI 2,2,2-TpudTopauerar (0,081 r), pacTBOPEHHbI B MHHHMAaJbHOM
KOJIMYECTBE METAHOJA, 3arpyskaiu B KOJIOHKY. KOJOHKY cHavanma 3r0upoBaiu MeTaHoIoM (3
o0beMa KOJIOHKH), a 3aTeéM O>JII0MPOBAIM C MOMOMIBI0 3 M METaHOIBHOTO pacTBOpa
XJIOPUCTOBOZIOPOIHON KHCIIOTHI (3 00beMa koJoHKH). CoOpaHHbIE CMBIBBI KOHIIEHTPUPOBAIH
c MOJIYYEHUEM MeTUII-3-(4-nupasuH-2-uinmupuaa3us- 1 -uii- 1 -uimnponaHoaTHOro

XJIOPAHTUIPU/A B BUAE CUHEN CMOJIBL
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'H SIMP (400MI'n, CD;0D) 10,30-10,26 (m, 1H) 10,04-10,00 (m, 1H) 9,66-9,64 (m, 1H)
9,33-9,30 (m, 1H) 8,97-8,93 (m, 1H) 8,91-8,88 (m, 1H) 5,25-5,14 (m, 2H) 3,71-3,68 (m, 3H)
3,35-3,27 (m, 2H).

IIPUMEP 10.Ilony4yenue 3-(4-nupuMHANH-2-HINHPUAA3HH-1-1H-1-HI)IpONaHOBOrO

opomanruapuaa (coexunenue 1.021)

OH
OO
=N =N Br-

Cwmech MeTHII-3-(4-MTUPUMUANH-2 - WU PUAA3HH- | -uii- 1 -1un)mponanoarta 2,22-
tpudTopanerara (0,2 r), KOHIEHTpUpOBaHHOTO Opomosomopona (1 mu, 48 macc. %) u BOABI
(5 mu) HarpeBanmu 1o 80°C B TedeHue 4 4acOB M OOECTIEUHMBAIIM €€ OXJIAXKIEHHE B TEUCHUE
Houn. [locne nomosmHuTensHO 4 4vacoB HarpeBanuss npu 80°C  peakUHMOHHYIO CMECh
KOHLIEHTPUPOBAJIHN U IMOJYUYEHHYIO JKENTYI0 CMOJIy paCTUpPAU C alleTOHOM C MOJy4YeHHeM 3-
(4-mupuMuINH-2-UINMpHUIa3uH- 1 -uii- 1 -mn)npornanoBoro OpoMaHruApuaa B BHIE TBEPAOTO
BEIIlECTBA KPEMOBOTO LIBETA.

'H IMP (400MTI'n, D,0) 10,16 (d, 1H) 9,86 (d, 1H) 9,21-9,15 (m, 1H) 8,99 (d, 2H) 7,64 (t,
1H) 5,11 (t, 2H) 3,24 (t, 2H).

IIPUMEP 11.Ilony4yenue 1-(4-nupuMHAMH-2-HANupuaa3uH-1-ui-1-ua)nponan-2-

cyab(ponara (coennnenue 1.026)

N
N S/
C >_C\N} o

\ N/ \ NG

Cranns 1. Iloayyenue MeTHI-2-(2,2-ANMeTHINIPONOKCUCYIb(OHUIT)aeTaTAa

0]

Mertnn-2-xnopceynbponunanerar (0,5 r) mo0aBisiM MO KamsiM K OXJIQUKICHHOMY
(nmensiHast Oaws) pacTBOpy 2,2-muMmermimnpornad-l-oma (0,306 r) u nupuguna (0,284 mun) B
muxiopmetane (14,5 mi). PeakinoHHYI0 cMeCh IepeMelINBalIi B OXJIAXKIEHHOM COCTOSIHUH B

TeUYeHHE NOIMOJHUTEIbHBIX 2 HYacCoOB, 3aTEM Pa3aCyisijyii ¢ MOMOILIbKO BOAHOI'O HACHII. pacTBOpPa
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xjopuna aMMoHus. BomHyro (asy sKcTparupoBaiM  JOTOJHHUTEIBHBIM  KOJHYECTBOM
muxnopMerana (x2). OObequHEHHbIE OPraHWYECKHE SKCTPAKThl KOHLEHTPUPOBAIU H
NPOMyCKalIu uepe3 CJIOH IUOKCHAA KPEMHHS C JJIIOMPOBAHUEM IMSTHIIOBBIM 3()UPOM.
QuibTpar KOHLIEHTPUPOBAIIU c [OJIyYEHUEM metun-2-(2,2-
AMMETHJINPONOKCUCYIb(OHMIT)alleTaTa B BUAE JKEJITON JKUAKOCTH.

'H SIMP (400MI'w, CDCl3) 4,11 (s, 2H) 4,00 (s, 2H) 3,84 (s, 3H) 1,01 (s, 9H).

Crapus 2. IllonyuyeHue MeTHI-2-(2,2-AUMEeTHINIPONOKCUCYJIH(OHUII)IPONAHOATA

o)
o

7
S
\O ~o /\’<

Oxnaxxmanmu cmece ruapuaa Harpus (60% B wmuHepampHOM Macne, 0,0391) B
terparuapodypane (4,46 mi) (nensaas 6ans) no 0°C B atmocdepe asora. K nmomydeHHOMY
nobaBnmsiim  pacTBOp  MeTwi-2-(2,2-nuMmernimnponokcucynbpornn)anerata  (0,2r) B
terparuapodypane (1,78 M) u mepeMelmMBaIM TNPH JAHHOH TeMIepaType B TEUYCHUE
5 munyt. Jlobasmsum fiogmeran (0,067 mir) u o0ecriednBaiy HarpeBaHUE PEAKIIMOHHON CMECH
70 KOMHATHOH TeMIepaTypbl U €€ NepeMelnnuBaiu B TedeHue | vaca. PeaknMoHHYIO cMech
paspersin Mexay 2 M XJIOpUCTOBOAOPOAHONW KHUCJIOTOM M 3TUjaueTatoM. BoaHbli cioi
SKCTPAarpOBaJM JOMOJHUTENbHBIM KOJNWYeCTBOM HTHnanerata (x2). OObenuHeHHbIE
OpPraHUYeCKHe SKCTPAKThI BHICYIINBAIN C IOMOIIBIO CyJb(haTa MarHus U KOHLEHTPUPOBAJIH C
HOJyYeHHeM  MeTHII-2-(2,2-AUMeTHIINPONOKCUCYIb(OHIIT)IPONIAHOATa B BHUAE  JKEJITOH
JKHIKOCTH.

'H SIMP (400MT'i, CDCls) 4,12-4,09 (m, 1H) 3,97 (d, 2H) 3,83 (s, 3H) 1,69 (d, 3H) 0,99 (s,
9H).

Cranus 3. Illoaydenue 2,2-nuMeTHanponuia-1-ruapoxkcunponan-2-cyjibgonara

W
S
HO/\( \0/\K

B OXJIAKJI€HHBIN (menstHas Oans) pacTBop meTui-2-(2,2-
auMeTuinponokcucyiabponnm)nponanoara (1 r) B auxnopmerane (126 mu) mnobapnsim 1o
KarusiM B atMocepe asora runpua nuusoOytwiamomusus (1 M B nuxnopmerane, 10,5 mi) ¢

noJAep>KaHNeM TeMIiepatypbl Ha ypoHe Hipke 5°C B xome noOaBieHHs. PeakinoHHYIO
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cmech nepememmBanu npu 0°C B Teuenue 1 waca. [loGammsanmu npoman-2-om (12,6 M) u
peakuoHHy cMech nepememuBain npu 0°C B Teuenue | yaca u 3arem obecrieuuBaiu ee
HarpeBaHWe [0 KOMHATHOM TeMmieparypbl. PeaknuoHHYHO cMech pasgensanu Mmexay 2 M
BOZHBIM PACTBOPOM XJIOPUCTOBOJOPOAHOM KUCIIOTHI ¥ JUXJIOpMeTaHoM. OpraHu4eckyro ¢asy
BBICYLIMBAJIN C MOMOIIBIO CyJb(haTa MarHus, KOHLUEHTPUPOBAIN U XpOMaTorpapupoBaIn Ha
OUOKCHIE KpeMHusi ¢ npumeHeHueM rpanueHta ot 0 go 100% EtOAc B u3orekcane c
NOJIy4eHUEM  2,2-TUMETHIIPONHII- | -TuApOoKCHIIponian-2-Cyab(poHaTa B BHIE OECIBETHOM
KUJIKOCTH.

'H IMP (400MTI', CDCls) 4,03-3,84 (m, 4H) 3,43-3,33 (m, 1H) 2,60-2,52 (m, 1H) 1,45 (d,
3H) 1,00 (s, 9H).

Cranus 4. Ilonydyenue 1-ruapoxkcunponan-2-cy/jib(poHoBoil KHCI0ThI

o
N7

S
Ho/A\T/ NOH

Harpesamu cmech 2,2-numernnmnponui-1-ruapokcunponas-2-cynasdponara (0,25 ) u
6 M BOZHOrO pacTBOpa XJOPHCTOBOAOPOAHOH kucioTel (9,51 mu) no 95°C B TeueHue
4gacoB. PeakunoHHyI0 CcMech OXJaXTald W KOHLEHTPUPOBAIU  IOCPEACTBOM
CyOJIMMALIMOHHOTO BBICY LIMBAHUS.
'H SIMP (400MTI'n, D,0) 3,88-3,78 (m, 1H) 3,56-3,47 (m, 1H) 2,98-2,89 (m, 1H) 1,18 (d,
3H).

Cramgua 5. loayyenme  1-(4-mupumMuanH-2-wINHpHAA3ZHH-1-nii-1-ua)nponan-2-
cyian@onara 1.026

K oxnaxnenHomy (niensiHas OaHs) pactBopy 2-nupuaasus-4-mwmupumuansa (0,1 r) B
CyXOM aLleTOHUTPUJIE (6,32 M) no0aBIsIH 1,1,1-rpudrop-N-
(Tpudropmermncynpdonmn)merancyabponamun (0,131 M) M peakUHOHHYKO  CMECh
nepemMelnvBald NPU KOMHATHOW Temneparype B TedeHue 15 munyT. K nganHON cmecu
nobasnsimn  Tpudenmndochun (0,332r) m pactBop 1-ruppoxcurponaH-2-cyab(pOHOBOH
kuciotel (0,133 1) B auneronutpmie (0,5 mut) ¢ mocienyromuM no0aBIEHHEM MO KarusiM
ann3onponmnazonukapookcunara (0,25 mur). Peaknmonnyro cmech HarpeBanu npu 80°C B
TeueHue 170 yacoB. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIU U PA3fessiid MEXIy BOJAOH H

IVSTIIIOBBIM  3pupoM. BopaHbIM crnol  KOHLUEHTPUPOBAIM M OYMINAIN IOCPEICTBOM
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npenapatuBHoii HPLC ¢ oOpamennoit ¢aszoii ¢ mnonydenuneM 1-(4-nmupumMunns-2-
WInupuaa3ue-1-uii-1-umnponan-2-cyappoHara B BUae O€I0ro TBEPIOro BEIIECTBA.

'H SIMP (400MI', D,0) 10,20-10,18 (m, 1H) 9,81 (dd, 1H) 9,19 (dd, 1H) 9,00 (d, 2H) 7,65
(t, 1H) 5,10-5,07 (m, 2H) 3,84-3,74 (m, 1H) 1,39 (d, 3H).

INPUMEP 12.Ilonyuyenue 2,2,2-tpudpropauerara 3-(4-mUpUMHIAMH-2-HINHPUAA3UH-1-

uii-1-n1)0yTaHoBoil KucJI0ThI (coenunenue 2.003)

CyO0h o

K cmecu 2-mupupasus-4-unmupumuansa (0,5 r) B Boxge (10 mur) mobGasmsmm OyT-2-
eHoByro kucjoty (0,816r). Cmech HarpeBajm C OOpPAaTHBIM XOJOIWJIBHUKOM B TEYCHHE
40 yacoB. PeaknmOHHYI0 CMeCh KOHLEHTPUPOBAIM M IIOJIYYEHHOE TBEPAOE BELIECTBO
pacTupagd B MOPOIIOK C TPET-OyTHIMETHIIOBBIM 3(QHUPOM H alleTOHOM. TBepaoe BeLecTBO
ounmanu nocpeactsom mnpenaparusHoii HPLC ¢ obpammenHol ¢a3oii ¢ monyuennem 3-(4-
NUPUMHIUH-2-WIMHPUAA3UH- | -uii-1-nm)0yTaHoBoi kucioTsel 2,2,2-Tpudropanerara.

IH AMP (400MI'y, D,O) 10,22 (d, 1H) 9,92 (d, 1H) 9,18-9,26 (m, 1H) 8,99-9,05 (m, 2H)
7,68 (t, 1H) 5,49-5,60 (m, 1H) 3,39 (dd, 1H) 3,10-3,21 (m, 1H) 1,71 (d, 3H).

MNPUMEP 13. llonyuenue 3-6pomM-N-MeTHICYAb(POHIUINPONTAHAMHIA

o)

O O

/\)]\ \\S//

Br N~
H

K pactBopy merancynbponamuna (0,5 r) B Tonyose (25,8 mir) mo karuissM 100aBisuiu
3-6pommponmonmnxyiopun (1,77 r) mpu KOMHAaTHOW TemmepaType. PeakuMOHHYIO CMech
Harpesaiu 1npu  110°C B Teuenue 4 4dacoB. PeaklLMOHHYIO CMeCh OXJaXIalIu C
UCTIOJIb30BAHUEM JIbida M TIOJIyYEHHOE TBEPAOE BELIECTBO (PMUIBTPOBAIM M TPOMBIBAIH
XOJIOAHBIM TONYOJIOM C TOJy4eHHeM 3-OpoM-N-MeTHicynb(pOHMINPONaHaMUuia B BUJE
OeCIIBETHOTO TBEP/IOTO BELIECTBA.

'H SIMP (400MT'w, CDCl5) 8,28 (br s, 1H) 3,62 (t, 2H) 3,34 (s, 3H) 2,94 (t, 2H).
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ITPUMEP 14. ITosny4yenne 2-rugpokcu-3-(4-nupuMHINH-2-HINHPUAA3HH-1-1nH-1-
uia)nponan-1-cyiabgonara (coeannenue 2.004)

0
Ho ©O=s—o"

{\@Nf
—N —N

Cwmecy 2-nupupasu-4-wmmupumuanaa (0,3 1), Bomel (6 mi) wu  3-xyop-2-
TUApOKCHUNponaH-1-cynbponara Hatpus (0,45 r) HarpeBaan ¢ OOPaTHBIM XOJIOJUIBHUKOM B
TeueHue 3 nHel. PeakuMOHHYI0 CMeCh KOHLUEHTPUPOBAIU U MOJYYEHHOE TBEPAOE BELLECTBO
NPOMBIBAIN Mpen-OyTHIIMETHIIOBBIM 3(QHPOM U alleTOHOM. TBepaoe BelecTBO OYHINAIU C
nomometo npenapatuBHoi HPLC ¢ oOpamienHoit ¢as3ol ¢ momydeHneM 2-ruapokcu-3-(4-
NUPUMHINH-2-WINMHPUAA3uH- | -uit-1-um)nponas-1-cynegonara 2.004.

'H AAMP (400MTI'w, D,0) 10,24 (d, 1H) 9,80 (d, 1H) 9,25 (dd, 1H) 9,04 (d, 2H) 7,68 (t, 1H)
5,21 (dd, 1H) 4,93 (dd, 1H) 4,64-4,71 (m, 1H) 3,19-3,36 (m, 2H).

ITPUMEP 15.Ilonnydyenue 2,2,2-tpudpropaunerara 3-(4-mUpUMHIAMH-2-HINMPUAA3HH-1-

ui-1-na)nponaHoBoi KucjaorThol (coeaunenue 1.023) A125

OH o
O™ o
—N —n Pl

IlepemernnBanu 3-(4-nupUMUIUH-2-MIITHUPUAA3HH- | -Wii- | -11) TPONIaHOBBIH
xynopanruapua (0,119r) B 2,2 2-TpudTopykcycHOW kucaoTe (4 MiI) TpU  KOMHATHOM
TEMIIepaType B TEUEHUE JIBYX YaCOB. PEaKIIMOHHYIO CMECh KOHLIEHTPHUPOBAIN U BbICYIIUBAJIH
cybimmanuei ¢ monydeHHeM  3-(4-MUpUMUANH-2-WINMHPHUIA3UH- | -uii- 1 -11)mponaHoBoi
Kuciotsl 2,2, 2-tpudropanerata A125 B Buae OaenqHO-KENTOH CMOJIBI, KOTOpasi 3aTBEpAEBajia
NPU OTCTAUBAHUH.

'H SIMP (400MI'w, D,0) 10,18-10,13 (m, 1H) 9,87-9,82 (m, 1H) 9,20-9,14 (m, 1H) 8,98 (d,
2H) 7,63 (s, 1H) 5,10 (s, 2H) 3,24 (t, 2H).



10

15

20

68

IHPUMEP 16.I1osy4enne 2,2,2-Ttpudropaunerara 3-meTH1-3-(4-NMPUMHAUH-2-

WInupuaasuH-1-ui-1-un)0yTaHoBoi KUcJaA0ThI (coennHenue 1.025)

N —— (0]
7\ :
Ky

OH F

Cwmecy 2-nupupazus-4-winupumuanda (1 1), 3,3-AMMETHUNAKPUIIOBONH  KUCJIOTHI
(1,96 1), 2,2,2-TpudTopykcycHoi kucnotsl (S M) u Boasl (5 mu) Harpesanu npu 100°C B
YCIOBUSIX ~ OOJydeHUsT MHKPOBOJIHAMU B TedeHue 18 dacoB. PeaknMOHHYIO CMeCh
KOHLIGHTPUPOBAIM M TMOJYYSHHOE TBEPAOE BEINECTBO NPOMBIBAIN AMITHIOBBIM 3(QHUPOM
(5x10 mun). Teepnoe BemecTBo ounmany ¢ nomoeto npenaparusHoiit HPLC ¢ oOpamenHoit
dazoii ¢ momyuenuem 2,2 2-tpudropaunerara 3-mMeTHI-3-(4-THPUMHUINH-2-UITHPUAA3HH- ] -
uii-1-un)0yranoBoit kucioter 1.025.
'H SIMP (400MI'w, D,0) 10,18 (m, 1H) 9,97 (m, 1H) 9,21 (m, 1H) 8,98 (m, 2H) 7,61 (m, 1H)
3,36 (s, 2H) 1,94 (s, 6H).

IHPUMEP 17.1losy4enne 3-(4-nupuaa3uH-3-uanupuaasul-1-ui-1-ua)nponaHoBoro

xJopanruapuaa (coeaunenue 1.027)

B cocyn 1mma MHKpOBOJMHOBOH 00paGoTkm B arMmocdepe aszoTa 3arpyxaiu
TpuOyTHI(TPUAA3HH-4-1JT)CTAHHAH (0,697 1), 3-OpoMmnupunasuH (0,25 ),
terpakuc(tpudennndocun)nammaauii(0) (0,185 ) u 1,4-nuokcan (7,86 mur) U HarpeBaau
npu 140°C B MHKpOBOJHOBOH meun B TeueHue 1 yaca. PeaklMOHHYIO CMecCh

KOHUCHTPUPOBAJIN U OUUIIAJIN Ha AUOKCUAC KPEMHUSA C IPUMCHCHHUEM IpaauCHTa OT 0% J0
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50% aLeTOHUTpHUNIA B JUXJOPMETaHE C MOJyuYeHUEM 3-NMUpUIA3UH-4-UINUpUAA3UHA B BUAE
OpPaH>KEBOTO TBEPAOTO BEIICCTBA.

1H SIMP (400MI', CDCl3) 9,94-9,89 (m, 1H) 9,42 (dd, 1H) 9,35 (dd, 1H) 8,24 (dd, 1H) 8,09
(dd, 1H) 7,79-7,72 (m, 1H).

Cranus 2. llonyuyenne 2,2,2-rpudropauerara 3-(4-nupuaa3zun-3-uianupuaasun-1-mi-1-

WJI)IPONAHOBOI KHCJIOTHI (coenunenue 2.005)

OH 0O
—N
7\ W -
N 0 0]
\ 7 F
N=N F
Cwmech 3-nupunazus-4-unmnupunazusa (0,25 ), sBogsr (15 mir) u 3-6GpomnponaHoBoOi

kuciotsl (0,363 r) HarpeBamu npu 100°C B Teuenune 25 yacoB. CMech KOHIEHTPUPOBAIH H
ounmanu ¢ nomomnpio npenaparuBHo HPLC ¢ oOpamenHod ¢as3oit (B 3r0eHTe
NPHUCYTCTBYeT TpU(PTOPYKCyCHast KuCjoTa) ¢ mojydeHuem 2,2.2-tpudropanerara 3-(4-
NUPUIA3HUH-3 -IIMHPUAA3HH- | -uii-1-mm)nponanoBoit kuciaoter 2.005.
IH AMP (400MI'g, D,O) 10,11 (d, 1H) 9,88 (d, 1H) 9,32 (dd, 1H) 9,10 (dd, 1H) 8,50 (dd,
1H) 7,99 (dd, 1H) 5,13 (t, 2H) 3,26 (t, 2H) (ogun nporon CO2H orcyTcTByeT).

Cragusa 3. Hoayuenue 3-(4-mupuaaszun-1-nii-3-unnupuaasus-1-uii-1-ua)nponaHosoro

auxJgopanruapuaa (coexunerue 1.034)

Cwmecy 3-(4-nupupasus-3-winupunasvuH-1-uii-1-mwn)nponanoBoil  Kucnotel  2,2,2-
Tpudropanerara (6,56 r) u 2 M BOIHOrO pacTBOpa XJOPUCTOBOAOPOAHON KHCIOTHI (114 M)
nepeMenInBaiy Npyu KOMHATHOM TeMreparype B TedeHue 3 yacoB. CMech KOHLIEHTPUPOBAIU
U OCTaTOK NOMIOMANd B HEOONBIIOM KOJIMYECTBE BOABl M BBICYIINBAIH CyOJUMAamuei.
ITonyueHHOE CTEKI000pa3HOE JKENITOE TBEPOE BEIIECTBO MepeMeInnBaiy B areroHe (105 m)
B TeUeHHe HOYM. TBepblii MaTepuas COOMpaIu myTeM (pUIbTPALUH, IPOMBIBAIIH C TOMOIIBIO

JOTMOJTHUTENBHOTO KOJIMYECTBA ALETOHA M BBHICYIIMBAJIM B BaKyyMe C mnojydeHueM 3-(4-
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nupuna3vH- 1 -uii-3-unnupunasus- 1 -uii- 1 -um)nponanosoro auxyopanrunpuna 1.034 B Bume
0e’keBOro TBEPAOro BELIECTBA.

IH AMP (400MI'y, D,0) 10,11 (d, 1H) 9,88 (d, 1H) 9,36 (br d, 1H) 9,10 (dd, 1H) 8,48-8,56
(m, 1H) 7,92-8,07 (m, 1H) 4,98-5,20 (m, 2H) 3,18-3,32 (m, 2H) (omun nporon CO,H

OTCYTCTBYET)

Cramgna 4. Iloayuenue 3-(4-mupuaazuH-3-uanupuaazus-1-uii-1-un)nponaHoBoro

xJaopanruapuaa (coenunenue 1.027)

Harpesaimm cmecy  3-(4-nupupaszus-1-uii-3-unmupunasus- 1-uii-1-na)nponanoBoro
nuxjopanruapuna (0,541 r) u 2-nponanosna (10 mur) npu 90°C. J{oGaBisuii 1o KarisiM BOIY
10 TIOJIyYeHUsT MPO3PaYHOro pacTBopa, st 3roro norpedosanocs ~0,8 mui. K monxydeHHOMYy
n00aBIsAIM JOTIONHUTEIBHOE KOJMUYECTBO ropsidero 2-mpomanona (10 mu) m obecnednBanu
oxnaxaeHue pactsopa. Ocanok OTGUIBTPOBBIBAIM U IIPOMBIBAIIN XOJOAHBIM 2-ITPONAHOIOM
Y aLIETOHOM U BBICYLIMBAJIM B BaKyyMe C NosyueHneM 3-(4-nupuaa3us-3-uinupuaasus- 1 -ui-
1-mm)nponanosoro xyuopanruapuaa 1.027 B Bune 0€xeBOro TBEpIOro BEIeCTBa.
1H AMP (400 MI'u, D,O) 10,11 (d, 1H) 9,87 (d, 1H) 9,32 (dd, 1H) 9,12-9,08 (m, 1H) 8,50
(dd, 1H) 7,99 (dd, 1H) 5,12 (t, 2H) 3,24 (t, 2H) (ogun npoton CO2H otcyTcTByeT)

IHPUMEP 18.11osyuenue 2-(4-nupuaasuH-1-uii-3-uanupuaazu-1-mii-1-

Wia)3TaHcyab(oHaTHOrO Xjaopanruapuaa (coennnenue 1.031)
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Cragna 1. Iloayuenue 2-(4-nmupuaasuH-3-uanupuaazus-1-mii-1-ua)atancyibponara

(coenunenmne 1.002)

+
N¢N\/\ S/
NS
o O

Cwmech 3-nupuaasuH-4-wInupuIa3uHa (0,41 r), HaTpUeBOH conu 2-
OpomaTancynbhonoBoi kuciotel (0,656 1) u Boasl (7,78 M) HarpeBamu mpu 100°C B
TeyeHre 17 yacoB. PeakimoHHYIO CMeCh OXJIaKIaiw, (UIBTPOBAIH 4Yepe3 IIMPULIEBOU
¢uwnbTp w oummanu mnocpenctsom npenaparuBHoii HPLC ¢ oOpamennoit  ¢asoii
(TpudTOpyKCYCHAsT KHUCIOTa MPUCYTCTBYET B 3JIIOEHTE) C MONydeHHeM 2-(4-mupunasuH-3-
WINUPUAA3HH- 1 -uii-1-mm)3Tancy b oHaTa B BUIE JKEITOTO TBEPIOTO BEIIECTBA.

IH AMP (400MI'y, D,0) 10,15 (d, 1H) 9,87 (d, 1H) 9,33 (dd, 1H) 9,12 (dd, 1H) 8,52 (dd,
1H) 7,99 (dd, 1H) 5,32-5,19 (m, 2H) 3,73-3,65 (m, 2H)

Craagus 2. IMonyuyenne 2-(4-nupuaaszun-1-uii-3-uanupuaazun-1-ui-1-
HI)ITaHCYAb(oHATHOrO XJaopaHruapuaa (coenunenue 1.031)

PactBop 2-(4-nupupasus-3-unnupunasus-1-uii-1-un)srancynsdonara (0,2r) u 2M
BOZHOM XJIOPUCTOBOIOPOAHOM KUCIIOTHI (5 MIT) IepeMeInnBaIi Npu KOMHATHOH TeMIepaTtype
B TeueHHe 2uacoB. (CMechb KOHLEHTPHPOBAIM M OCTATOK MOIJIOMWIANH HEOOIbLINM
KOJIMYECTBOM BOIbI U JHOPWIM3UPOBAIU C monydeHueMm 2-(4-nupunasus-1-uii-3-
WIMUPUAA3UH- | -ui-1-1T)3TaHCY TB()OHATHOTO  XJIOPAHTHAPUAA B BHUAE CTEKJIOOOPA3HOTO
TBEP/OTO BEIIeCTBa KPEMOBOTO LIBETA.

IH AMP (400MI'y, D,0) 10,13 (d, 1H) 9,86 (d, 1H) 9,35 (dd, 1H) 9,11 (dd, 1H) 8,57 (dd,
1H) 8,05 (dd, 1H) 5,27-5,21 (m, 2H) 3,71-3,64 (m, 2H) (onux nporon NH otcyTcTByer)

IHPUMEP 19.Ilosny4enue 4-nupuaa3snH-4-uInupuMHIANH-2-aMHHA
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B cocyn nma MHKpOBOMHOBOH 00paGoTku B arMmocdepe aszoTa 3arpyxaiu
TpuOy THI(HPUAA3HH-4-1JT)CTAHHAH (3,42 1), 4-nupuaasuH-4-UNNUPUMHUANH-2-aMUH
(0,727 1), memparuc(mpugpenungpocun)nannaouii(0) (0,892 2), N,N-1un30nponuiIdTHIAMUH
(1,35 mi) u 1,4-nuokcan (38,6 M) u Harpesanu 10 140°C B MUKPOBOJIHOBOM €YU B TEUEHUE
1 yaca. PeakMOHHYI0 CMeChb KOHIIEHTPUPOBAJIM M OYHMINAIN HA AHOKCHUAE KPEMHHS C
npuMeHeHreM rpaauenta ot 0% no 70% aneToHUTpUIa B AUXJIOPMETaHE C MOJNy4YeHueM 4-
MUPUIA3HH-4-WIMTHPUMHUIUH-2-aMIHA B BUIe 0€KEBOrO TBEPAOIO BEIECTBA.
IH AMP (400MI', de-DMSO) 9,82 (dd, 1H) 9,41 (dd, 1H) 8,47 (d, 1H) 8,22 (dd, 1H) 7,38
(d, 1H) 6,98 (br s, 2H)

IHPUMEP 20.I1osyuenune 2-meTHJI-2-(4-NTMPUMUAUH-2-WINHPHAAZHH-1-1ii-1-

uia)nponan-1-cyiabdonara (coenunenue 2.006)

Crapus 1. lloayyeHue 2,2-AUMeTHINIPONUIMETAHCY Ab(PoOHATA

o
N

/S\O/X

PactBop TpusTHnamuna (8,1 mi) u 2,2-quMerninponas-1-ona (2,3 ) B AUXJIOpMeTaHe
(40 M) oxnaxkmanu no 0°C B GaHe co sbaom/aneroHoM. K MOMy4eHHOMY MO KaruisiM
nobasysuin  MeTaHcynbGonmxopua (2,2 mi). PeakIMOHHYI0 CMeCh TMepeMeluBaii B
XOJIOHOM COCTOSIHUM B TeYeHHe 2 4aCcOB W TMPOMBIBAJM BOIHBIM PACTBOPOM XJIOpHIA
amMMoHUs1. OpraHu4ecKuid CIOH KOHLEHTPUPOBAIN U OCTATOK PACTBOPSUIN B MPOCTOM 3upe.
PacTBop mpocroro s¢upa nporyckanu depe3 IO AUOKCHIAA KPEMHHS C 3JIFOUPOBAHUEM C
MIOMOIIBIO JOTIOTHUTEIPHOTO KondecTBa npocroro s¢upa. Konuentpuposanue ¢unprpaTa
Ha OCHOBE MPOCTOro 3¢upa odecrneunBao noaydeHre 2,2 -IuMeTHIPONIIMETaHCYIb(pOoHATA
B BHJIE CBETJIO-)KEJITON JKUIKOCTH.

1H SIMP (400MT 1y, CDCl5) 3,90-3,85 (m, 2H) 3,01 (s, 3H) 1,00 (s, 9H)
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Craans 2. Ilonydenue 2,2-1MMeTHINPONUI-2-THAPOKCH-2-MeTHINIPONaH-1-cyab(poHaTa

(0]
O/
s

\O/\K
OH

PactBop 2,2-mumermnnponuinmerancyibonata (1,75r) B TerparumpodypaHe
(22,1 mn) oxnaxxganu no -78°C B armocdepe azora. K nonydyeHHOMY MO KaruisiM JOOaBIIsLIU
H-OyTwmnTuii (2,5 Monb/n B rekcane, 5,1 mut). PeakIMOHHYI0 cMeCh TIOCTENEHHO HarpeBajIu
1o -30°C Ha mporspkeHuHn 2 4acoB u aoOaBisuid anetoH (7,73 mi). PeakmoHHYH CMech
HarpeBajyd 0 KOMHATHOM TemImepaTypbl U IepeMelIMBald B TEUYeHHE IOMOJHUTENbHBIX
1,5 yaca. PeakunoHHyr0 cMecb racuiu 2 M BOIHBIM pPacTBOPOM XJOPHUCTOBOAOPOAHOMN
KHCJIOTBI U 3KCTParupoBaiu >TrianeratoM (x3). OObennHeHHbIE OPraHUYECKHE HKCTPAKTBI
BBICYIIMBAIIN CYJIb()aTOM MarHusi, KOHLUEHTPHUPOBAIN U OUYHUINAIA HAa JHOKCHAE KPEMHHUS C
npuMeHeHueM rpaaueHta or 0 no 100% sTunanerata B HU30rekcaHe ¢ INoJydeHUeM 2,2-
IVMETHIITPONIII-2-THAPOKCH-2-MeTHIIIPponaH- 1 -Cyab(oHara B Buie 6€CLBETHON KUAKOCTH.

1H SIMP (400MT', CDCl5) 3,90 (s, 2H) 3,32 (s, 2H) 2,79 (br s, 1H) 1,44 (s, 6H) 0,99 (s, 9H)

Cragns 3. Ilosyyenue 2-ruApoKcu-2-MeTHANPONAaH-1-cya1b(pOHOBOH KHUCJIOTHI

J\E\S/OH
A\
HO 0]

Cmech  2,2-mUMETHINPONHI-2-THAPOKCH-2-MeTunponaH-1-cynbdonara (1,84 1) u
6 M BOZHOrO pacTBOpa XJOPUCTOBOMOPOAHOW KHCIOTHI (32,8 mu) HarpeBamu mpu 95°C B
TedeHHe 4 JacoB. PeaklMOHHYIO CMech OXJaXJaldu [0 KOMHATHOW TeMmIepaTypel H
BBICYIIUBAIIN CyONIMMaIiel B TEUEHHE HOYU C IMOJNYYEHHEM 2-THAPOKCH-2-METHIIPOIaH-1-
cyb(OHOBOI KHCIIOTHI B BUJIE IPA3HO-0EI0r0 TBEPOTO BELIECTBA.
IH AMP (400 MI'u, D,0) 2,99 (s, 2H) 1,24 (s, 6H) (onun nporon OH u ogun nporon SOsH

OTCYTCTBYIOT)

Cranus 4. llonyuenue 2-meTHa-2-(4-MUPUMUANH-2-HINHPHAA3ZUH-1-ui-1-nia)nponan-1-
cyabgonarta (2.006)
Cwmecp 2-nupupasus-4-unnupumuauaa (0,507 r) B cyxom auneronurpuie (32,1 m)

oxnaxnanu Ha JengHod Oane. K  momyuenHomy noGaBmsimu  1,1,1-tpudTop-N-
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(Tpudropmermncynbonmn)merancyabponamuy (0,663 M) M PEaKLHOHHYKD  CMECh
nepemMelnvBaId NPU KOMHATHOM Temneparype B TedeHue 15 munyr. K mnomydeHHomy
nobasnsimu  Tpudpenunpochun  (1,68r) um  pactBOp  2-TMAPOKCH-2-METHIIIpONaH-1-
cynbponoBoit kucnotel (0,741 1) B cyxom aneronurpuie (0,5 M) C mNOCIENYOLUM
nobaBieHueM 1o KarwsiM auusonpommiazonukapbokcunara (1,26 mu, 1,30 r). PeakuuonHyo
cmech 3ateM Harpesanu npu 80°C B Teuenue 144 yacoB. PeaklMOHHYIO CMeCh pasfessuiu
MEXAYy BOJAOW M JUXJOPMETAHOM M BOAHBIM CJIOW OYMIIAIU MOCPEACTBOM IpEnapaTUBHON
HPLC c¢ ofpamennoit ¢azoii (TpuTOpyKCyCHasi KHUCJIOTa MPUCYTCTBYET B JJIIOCHTE) C
NOJIy4eHUEM 2-MeTHII-2-(4-UPUMUINH-2-WINMUpUaa3uH- 1 -uii- 1 -un)nponan-1-cynbponara B
BUJIE JKEJITOrO TBEPAOro BELIECTBA.

1H AMP (400MI'i, CDs;OD) 10,41-10,35 (m, 1H) 10,05-9,99 (m, 1H) 9,31 (dd, 1H) 9,12 (d,
2H) 7,67 (t, 1H) 3,67 (s, 2H) 2,10 (s, 6H)

IHPUMEP 21.11osny4enune 2-(4-nupuMHAMH-2-UINMPUAA3HH-1-uii-1-ua)nponan-1-

cyab(ponara (coennnerue 2.007)

PactBop 2,2-mumermnmnponmimMerancyibdonata (2 1) B Terparuapodypane (25 mu)
oxyaxzaanu 1o -78°C B aTMocdepe a30Ta U MO KarusiM A00aBsiIn H-OyTHILHTHE (2,5 Moib/n
B rekcane, 5,8 mur). PeakiimoHHYI0 cMech mocTeneHHo HarpeBaiu 10 -30°C Ha mpoTsKeHUH
1 gaca u noGassun aneranpaerun (6,8 mi).

PeaklMOHHYI0 CMeChb HarpeBajid 1O KOMHATHON TeMIlepaTypbl U MepeMelIUBald B
TEUEHUE JOMOJHUTENbHBIX 2,5 yaca. PeakunoHHyr0 cMmech racuiau 2 M BOIHBIM pacTBOPOM

XJIOPUCTOBOJIOPOAHON KHCJIOTBI U SKCTparupoBaiu stujareratoM (x3). OObennHEHHbIE
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OpPTaHUYECKHE SKCTPAKTHI BBICYIINBAJIH C IMOMOIIBIO CyJb(aTa MarHusi, KOHIEHTPUPOBAIU H
OUHMIIAJIM HA JUOKCHJAE KPEMHMs C mpuMeHeHueM rpagueHta ot 0 no 100% sTtunauerara B
W30TeKCaHe C TOJy4YeHUeM 2,2-TUMEeTHIPONUII-2-TUAPOKCUIIPONaH-1-CynbpoHaTa B BHIE
JKEJITON KUAKOCTH.

1H AMP (400MI'u, CDCl3) 4,47-4,34 (m, 1H) 3,96-3,87 (m, 2H) 3,25-3,17 (m, 2H) 3,01 (br
s, 1H) 1,34 (d, 3H) 1,00 (s, 9H)

Cranus 2. Iloayyenue 2-ruapoxcunponan-1-cyab(poHoBoil KHCI0ThI

o)
)\/\\S /O H
H A\
© 0]

Cwmecp  2,2-guMeTwinponii-2-rugpokcunponas-1-cynsonara (1,351) u 6 M
BOJJHOTO PacTBOPa XJOPUCTOBOAOPOAHOH KUCIOTHI (32,8 M) HarpeBanu mipu 95°C B TeueHue
4 yacoB. PeaklIMOHHYK CMEChb OXJIAXXKJAAIW OO KOMHATHOM TEMIepaTypbl W BbICYLINBAIN
cybimmanneii B TeUeHHe HOYH C MOJyYeHHeM 2-THIPOKCUTIPOTaH- | -Cy b OHOBOIH KHUCIIOTHI B
BUJIE KOPUYHEBOI'O TBEPIOrO BELIECTBA.

IH AMP (400 MI', D,0) 4,17-4,06 (m, 1H) 2,99-2,85 (m, 2H) 1,16 (d, 3H) (ogusa npoTtox

OH u ogun npoton SOsH orcyTcTBYIOT)

Cragna 3. Iloayuenue 2-(TpudpropmerniicybdoHniokcu)nponan-1-cyibgpoHosou

KHCJIOTbI
(0] 0
N /O /
F S S
>r N\ /7 “OH
F (0} o]
F

K cmecu 2-ruppokcunponad-1-cyiabdonHoBodt kuciorsl (0,2T) B JAUXJIOpPMETaHE
(2,57 M) noGasmsmu 2,6-numermnnupuanH (0,33 MI1) U TOJIYYEHHYIO CMECh OXJIKIAIH JI0
0°C. K MOJY4YEHHOMY o Karuisim n00aBIISLITH
tpudTopmermncynsponunTpudropmerancynbponar (0,264 M) W mepeMelnBaHUE
NPOAOJIKANU MPU JaHHON Temrieparype B TeueHue 15 MunHyT. OxnaxaeHue mpekpaliaiyd u
PEaKLMOHHYI0 CMECh IMepEeMEIINBAIM TPU KOMHATHOH TeMmreparype B TEUEHHUe
JOTMOJHUTENBHOTO 4Yaca. PeakIMOHHYI0 CMeCh TacWiIM BOIOW U SKCTParupoBasld
auxyopMeTaHoM (x3). OObenrHEeHHbIE OPraHUYECKHE SKCTPAKTHI BBICYIIHUBAIH C TIOMOLIBO

cynbdara MarHusi 51 KOHLIEHTPUPOBAJIN c MOJIyY€HUEM 2-
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(TpudropmeTrCy Tb(POHMIOKCH )ITpOTIaH-1-CyTb()OHOBOM  KHUCIOTBI B BHAE KOPUYHEBOM
cMonbl, ynctota ~50%. IIponyKT NpUMEHsIH HEMOCPEACTBEHHO B MOCIEAYIOINX PEAKIHAX
0e3 OTIONHUTEIBHON OYUCTKH.

1H AMP (400MI 1, CDCI3) uckmrouuTenbHo nuku npoaykra 5,57-5,41 (m, 1H) 4,18-3,98 (m,
1H) 3,58-3,35 (m, 1H) 1,76-1,65 (m, 3H) (onun npoton SO3H orcyrcrByer)

Cramgna 4. lloayyenue  2-(4-mUpUMUANH-2-WINHPHAAZHH-1-nii-1-ua)nponan-1-
cyabdonara 2.007
Cwmech 2-nupuaasuH-4-WINMMPUMHUINHA (0,15 1), 2-

(TpudropmerrncyabdonmnokcH)nponan-1-cynsponara (0,55r) m 1,4-nuokcana (7,8 mu)
HarpeBanu npu 90°C B TeueHue 24 yacoB. PeakIIMOHHYIO CMeCh pasfessyii MeXay BOIAOH U
OUXJIOPMETAHOM W BOIHBIA CJIOW ouumamu nocpenactsoM mnpemnapatusHot HPLC ¢
obpateHHoM (a3oii (TpuPTOPyKCyCHAST KHCIIOTA MPUCYTCTBYET B 3JIOCHTE) C TIOJyYEeHUEM 2-
(4-mupuMuINH-2-UINMpUaa3uH- 1 -uii- 1 -mn)nponan-1-cynbdoHata B BUAE JKENTOTO TBEPAOTO
BEILECTBA.

IH AMP (400MI'y, CDs;OD) 10,43-10,37 (m, 1H) 9,93 (dd, 1H) 9,34 (dd, 1H) 9,11 (d, 2H)
7,68 (t, 1H) 5,66-5,53 (m, 1H) 3,66 (dd, 1H) 3,43 (dd, 1H) 1,83 (d, 3H)

IIPUMEP 22.Ilonnydyenue 2,2,2-tpudropauerara [(1S)-1-kapOoxcu-3-(4-nupumMuaun-2-

WINupHuaa3uH-1-uii-1-ua)nponuialammonns (coeannenue 1.035)
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Cranns 1. Iloaydenue [(15)-3-0pom-1-MeTOKCHKAPOOHHINPONNJI|AMMOHUS XJI0pHAA

0O

Br
O/

NH; CI”
K cmecu (25)-2-amuno-4-6pomOytanoBoii kuciotsl (0,2 1) B cyxom metanone (4 mi) mpu 0°C
B arMoc(epe azora mo kamisim nodasisuin THoHMIXJaopun (0,392 r). PeakunoHHYIO CMeCh
NepeMeInBaid B TEUYEHHEe HOYM TPH KOMHATHOW TeMmIepaTtype M KOHLEHTPUPOBAIH C
nojiyaeHueM HeouuieHHoro [(1S)-3-0pom-1-MeToKCHKapOOHMIIITPOITIIT |]AMMOHHSI XJIOPHIA B

BUJI€ OPAHKEBOW CMOJIBI, KOTOPYIO PUMEHSUTN 0€3 JOMOJHUTEIBHON OYUCTKH.

Cranus 2. Ilonyyenue MeTna-(2S5)-2-(0eH3MI10KCUKAPOOHUIAMUHO)-4-0poMOyTaHOoATA

0]
Br Ve

HN 0o

Heouninennsrit [(1S)-3-6pom-1-MeToKkCHKapOOHHUIIIPOITII |aAMMOHUS XJIOpUJ
nepeMeluBaii B IUXJOpMeTaHe (4 M) U 1o0aBJsiM pacTBOP THApOKapOOHATa HATPHsI
(0,28 r) B BOmme (4 mut). Cmechr oxnaxknanu o 0°C u noGasmsan OeH3MIKapOOHOXJIOPUIAT
(0,225 r). PeakuMOHHYK MAacCy HarpeBajy IO KOMHATHOUM TeMIEpaTypbl U MEPEeMENINBAIU B
TedeHue 15 gyacoB. PeaknumoHHyr cmech paszOaBmsin Bopod (10 mur) m 3KCTparupoBaiu
auxjopmeradoM  (3x20 my). OObenUHEHHbIE OpPraHUYECKHe CJIOM BBICYIIMBAIN HAJ
cynbdaToM HaTpHs, KOHUEHTPUPOBAIN U OUMINATIN HA JTUOKCHIE KPEMHHS C NPUMEHEHUEM
rpanuenta ot 0 mo 100% »sTunanerara B LMKIOTEKCaHE C MOJNydeHHeM MeTui-(2S)-2-
(OeHzmnoKcHUKapOOHMITAMUHO )-4-0poMOyTaHOAaTA.

IH AMP (400MI'y, CDCl3) 7,30-7,40 (m, SH) 5,37-5,43 (m, 1H) 5,13 (s, 2H) 3,78 (s, 3H)
3,42-3,46 (m, 2H) 2,25-2,49 (m, 2H)
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Cragns 3. llonyuenune MeTna-(2S)-2-(6eH3MI10KCHKAPOOHHIAMIHO)-4-(4-MTUPUMHUANH-2-

WInUpuaa3uH-1-ui-1-u1)0yTaHOATHOr0 HOAAHTHAPUAA

¥ I
N+
HN\n/O
O

K pacrBopy mermn-(2S)-2-(6ensmnokcukapdonmnamMuno)-4-6pomoyranoara (0,1 1) B
cyxom anerone (2 mi) B armocdepe azora nodasnsutu Honun Hatpus (0,054 r). PeakunmoHHYy 0O
CMeCh MepeMeIlNBaJIM TPH KOMHATHOW TeMmeparype B TeueHHe Houu. K monyueHHOMY
nobasnsmm  2-nupupasuH-4-mwimupumuand (0,048 ) w cMech HarpeBasid ¢ OOpaTHBIM
XOJIOAWIBHUKOM B TedeHHe 16 4acoB. PeaklIHOHHYIO CMeChb KOHLEHTPUPOBAIU W
HEOYHII€HHbIN MeTui-(2S)-2-(0eH3nnoKcuKapOOHMITAMUHO)-4-(4-TUpUMUANH-2 -
WINUPUAA3HH- 1 -uii-1-mm)OyTaHoaTHBIN HOXAHTHIPHU IPUMEHSIIN Ha CIIEAyIoLIel cTaguu 0e3

JOMNOJIHUTEIbHOU OUYUCTKH.

Cragua 4. Iloaydenue 2,2,2-tpudropaunerara [(1S)-1-kap6okcu-3-(4-nupumMuanH-2-
WInupuaasuH-1-uii-1-ua)nponuialammonus 1.035

Harpesanmu cmech wmetui-(2S)-2-(0eH3MI0KCHKapOOHUIAMUHO)-4-(4-TUPUMUITH-2-
WINUpHUIa3uH- 1 -uii-1-mm)OyranoatHoro  #Homanruapuna (0,5r) M KOHLEHTPUPOBAHHOM
XJIOPUCTOBONOPOIHON KHCIOTHI (4,9 M) mpu 80°C B TeueHne 30 MUHYT. PeakiMoOHHYIO
CMeChb KOHLIEHTPUPOBAJIM, PACTBOPSUIM B BOJIE M SKCTPArupoBayiu dTuianeratoMm (3x20 mu).
Bonneiii cnoit  owunmmanu nocpeacrsoMm mnpemnapatuBHoiit HPLC ¢ oOpamenHoi ¢a3oii
(TpudTOpyKCYyCHAst KHCIOTa MPHUCYTCTBYET B 3Jt0eHTe) ¢ noiydeHueM [(1S)-1-kapbokcu-3-
(4-mupuMuanH-2-unupuaa3uH- 1 -uii- 1 -mn)nponui |ammonus 2,2, 2-tpudTopanerara.
1H AMP (400 MI', D,0) 10,26 (d, 1H) 9,90 (d, 1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (t, 1H)
5,17 (t, 2H) 4,09 (dd, 1H) 2,76-2,79 (m, 2H) (tpu nporona NH u onun mporon CO2H

OTCYTCTBYIOT)
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ITPUMEP 23.1lonnyuyenue 2,2,2-tpudropauerara [(1R)-1-kapOoxcu-3-(4-nupumMmuaun-2-

WINupuaa3uH-1-uii-1-ua)nponui]-ammonus (coeqnunenue 1.029)

Crapus 1. llonyuenue [(1R)-3-0pom-1-MeTOKCHKAPOOHHINPONHUJI|AMMOHHSA XJIOPUAA
0]

Br
O/

NH; CI°

K cmecu [(1R)-3-Opom-1-kapbokcunponmilamMmmonuss Opomupa (0,1 T) B cyxom
metanosie (2wi) nmpu 0°C B armocdepe azora mo KarmumsiM JIOOABJISUTM THOHUJIXJIOPHU]
(0,083 mu). PeakunoHHYI0O CMech MepeMEIIMBaJd B TEUEHHE HOYM IPH KOMHATHOM
TeMIlepatype ¥ KOHLEHTPUPOBAIM ¢ mojydeHueM HeouuuieHHoro [(1S)-3-Opowm-1-

10 METOKCHKapOOHMIIPOIIII |aMMOHUS XJIOPUA B BUAE JKEJITOrO TBEPJOrO BELIECTBA, KOTOPOE

MMPUMEHAIN 0e3 JIOTIOJIHUTEJIbHON OYHCTKH.

Cramgusa 2. loayuyenune [(1R)-1-meroxcuxap0oHmI-3-(4-mupUMHANH-2-UINUPUAA3UH-1-

uii-1-ua)nponuii]aMmMonus GpoMuaa XJI0pUaa

I
NM
X : o
NH: cCI
15 3

K cmecn 2-mupupasus-4-unmupumuanaa (0,1 ) B aneronurpune (3,16 mi)
nobasmsmn  [(1R)-3-6pom-1-merokcukapOorunmponui|ammonust xymopun (0,16 r). Cmech
HarpeBaJii C OOpaTHbIM XOJOAWIBHHKOM B TeueHue 12 dacoB. PeakmMoOHHYO cMech

KOHLIGHTPUpPOBAIX C  monydeHneM HeouuuieHHOro  [(1R)-1-meroxcukapOonmn-3-(4-
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NUPUMHIUH-2-UINHPUAA3UH- 1 -uii-1-mn)nponmi|]ammonnss  OpoMuzia B BHAE  TEMHO-

KOPUYHEBOM CMOJIbI, KOTOPYIO MPUMEHSITN 0€3 JOTOTHUTEIbHOW OUHUCTKH.

Cragusa 3. Ilonyuenme 2,2,2-tpudpropanerara [(1R)-1-kap6oxcu-3-(4-nupuMuanH-2-
Wanupuaasun-1-ui-1-un)nponuialammonus 1.029

Cwmech [(1IR)-1-meTokcukapOOHUI-3-(4-NTUPUMUANH-2-WITHPUAA3HH- | -uii-1-
win)nporwi|ammonus Opomuza (0,51) m 2M BOIHOrO pacTBOpa XJIOPHCTOBOIAOPOMHOM
kucinotel (7,29 mu) HarpeBasim mpu 80°C B TeueHue 2 yacoB. PeakuMOHHYIO CMecCh
KOHIIEHTPUPOBAJIM M OUUIAK mocpenctsoMm npenapatuBHoii HPLC ¢ oOpamenHoit dazoii
(TpudTOpyKCYCHAsT KUCIIOTa MPUCYTCTBYET B 3im0eHTe) ¢ nonydeHueM [(1R)-1-kapbokcu-3-
(4-mupuMuINH-2-unupuaa3uH- 1 -uii- 1 -un)nponui |ammonus 2,2, 2-tpudTopanerara.
1H AMP (400 MI'y, D,0O) 10,22 (s, 1H) 9,87 (d, 1H) 9,24 (d, 1H) 8,99-9,04 (m, 2H) 7,66 (1,
1H) 5,16 (t, 2H) 4,17 (dd, 1H) 2,69-2,85 (m, 2H) (Tpu nporona NH u oxun nporon CO2H

OTCYTCTBYIOT)

ITPUMEP 24.Ilonnyuyenue 2,2,2-tpudropauerara [(1S)-1-kapOoxcu-2-(4-nupumMuaun-2-

WInupuaasuH-1-uii-1-ua)3Tuilammonus (coeqnHenue 2.009)

0
A
o
] F
_ F
N | \ril NH;
F

Cragna 1. Ilonyuenue (25)-2-(Tper-0yTOKCHKAPOOHHUJIAMIHO)-3-(4-MUPUMHUANH-2-

Wanupuaasun-1-ui-1-un)nponaHoara

S
(i K
/N\/\n/

0
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K cmecn 2-nupupasun-4-unmupumunuHa (0,05 1) B cyxom anerorutpuie (1 )
nobasnsimu  mpem-0yTun-N-[(3S)-2-okcookceran-3-un|kapbamar (0,071 r) U peakHOHHYIO
CMeCh  MepeMelIMBaid IpH  KOMHATHOH  TeMmmeparype B  TeueHue 48 4acos.
KoHueHTprpoBaHHe peakMOHHON cMecH 00eCreYrnBaO MOJyYeHHe HeOUUIEeHHOTro (2S5)-2-
(Tper-OyTOKCHKapOOHUIAMUHO)-3 -(4-TMPUMHUINH-2-UINMUPUIA3UH- | -1ii- 1 -un)nponanoara,

KOTOPBIi MpUMEHSTA 0€3 AOMOTHUTEIBHON OYUCTKH.

Cragna 2. Iloaydenue [(1S)-1-kapOoxcu-2-(4-nmupuMuIANH-2-UINHPUAA3HH-1-nii-1-
uiapTuialammonus 2,2,2-rpudropauerara 2.009

Cmecp  (2S)-2-(Tper-OyToKcuKkapOOHMIAMHHO)-3 -(4-TTMPUMHUINH-2-UITHPUIA3HH- | -
uii-1-um)nponanoara (0,41) 1 2M BOXHOrO pacTBOpPa XJIOPUCTOBOIOPOIHOW KHCIIOTHI
(10 mi1) mepememMBaNy MpU KOMHATHOH TeMmepaTtype B TeueHHe 18 yacoB. PeakunonHyro
CMeCh KOHLIEHTPUPOBAIM W OYMIIANU mocpeactsoM mnpenaparuBHoii HPLC ¢ oOpamenHoi
dazoii (TpudTOopyKCyCHast KHUCIOTa TPUCYTCTBYET B 3JIO€HTE) ¢ mnoaydeHuem [(1S)-1-
KapOokcH-2-(4-MUPUMHINH-2-UINHPUIA3UH- | -1ii- | -vun)a T |aMMonus 2,2,2-
TpudToparerara.
1H AMP (400 MI', D,0) 10,26 (s, 1H) 9,94 (d, 1H) 9,31-9,34 (m, 1H) 9,04 (dd, 2H) 7,69 (4,
1H) 5,48 (d, 2H) 4,75 (t, 1H) (tpu nporona NH u onun nporon CO2H orcyTcTBYIOT)

IIPUMEP 25.1losnyyeHue  auMeTHJICYJIb(paMou-|2-(4-nupuMHANH-2-WINHPHAA3HH-1-

uii-1-nia)auernnlazanuaa (coenunenne 1.032)

g
\N z O o
lr\f\)j\ Y57
XN -
\
N N N
/

Crapus 1. llonyuenue 2-6pom-N-(aumeTuicyabgamoni)aneramuaa
0]

o_ .0
N7
\N/S\N)J\/Br

| H

K pactBopy mummermncynspamuna (0,5 r) u 4-(aumerunamuso)nupunusa (0,541 r) B
muxynopmerane (19,9 i) mpu 0°C mo kammsim noOasismu Opomanerunopomun (0,903 r).

Peak1iOHHYI0 CMeCh MEIJIEHHO HarpeBasid 0 KOMHATHON TeMIIepaTypbl U NepeMeLInBalIl B
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TeueHue 24 4acoB. PeakIMOHHYK CMeCh pas3aeisuim ¢ ucnojp3oBaHueM 0,5 M BomHOro
pacTBOpa XJIOPUCTOBOIOPOAHON KUCIOThI. OpraHUYeCcKHil CJION BBICYLIUBAJIH HAJ CYJIb(paToM
MarHus U KOHLIEHTPUPOBAJIN c MOJIyYEHUEM HEOYUIIEHHOIO 2-6pom-N-
(mumeTHncyIb(amMomT)aleTaMuia B Buae OsenHo-xkenToro macia. IIpoayKT MCronb3oBain

0e3 IOMOJHUTEILHON OUUCTKHY.

Cranus 2. IllonyyeHue numMeTuiicyabpamon-|2-(4-nupuMuanH-2-nInupuaa3ul-1-ui-1-
un)anernilazanuaa 1.032

K pactBopy 2-mupunaszun-4-mwmnupumunuHa (0,15r) B aneronurpmie (10 mo)
nobasysuiu  2-0poM-N-(numertuicyibdamounn)aneramun (0,21 T) U cMech HarpeBaid MpH
80°C B Teuenue 16 vacos. [TonydeHHBIN O0CanOK GUIBTPOBAJIH, IPOMBIBAIIN ALIETOHUTPUIIOM
(2x20 Mi1) ¢ mMoONyYEeHUEM AUMETHICYJIb(pamMoni-[2-(4-mupuMHINH-2-UINHPpUIa3UH- 1 -1ii-1-
WIT)alleTHIT|a3aHA/Ia B BHE CBETIIO-3€JIEHOTO TBEPAOTO BEIECTBA.
IH AMP (400 MTI'y, de-DMSO) 10,36 (s, 1H) 10,06-10,10 (m, 1H) 9,56-9,62 (m, 1H) 9,18-
9,22 (m, 2H) 7,82-7,86 (m, 1H) 5,88-5,94 (m, 2H) 2,80-2,86 (m, 6H)

ITPUMEP 26.Ilony4yernue 3-0pom-N-IIHAHONPONIAHAMHAA

"~
AN
\N Br

H

K nepememmnBaemomy pactBopy mumaHammupga (0,5r) B Bome (10mm) w
terparuapodypane (10 ma) mpu 0°C pobaensiim runpokcun Hatpusi (1,427 r). Uepes
10 munyT npu 0°C mo kamissMm no0aBisiin pactBop 3-Opomnponanownxiopuna (1,27 mi) B
terparuapodypane (5 mu). IlonydeHHYI0 pPEaKHMOHHYK) CMECh TMEPEeMEIIUBAIN TpPU
KOMHATHOW TeMmepaTrype B TedeHue 3 dacoB. J0OaBisin BOAy M CMECh SKCTPAarHpOBAIIH
muxiopMeTanoM  (2x75 mim). OObenuHEHHbIE OPTraHWYEeCKHUEe CJIOW BBICYLIMBAIN  HA
cynb(aToM HaTpus U KOHLEHTPUPOBAIU C TOJyYEeHHEM 3-OpoM-N-IIMaHONpONaHAMHIA B
BUJI€ CBETJIO-XKEITON KUAKOCTH.

1H SIMP (400 MT'wt, d-DMSO) 12,40 (br s, 1H) 3,54-3,70 (m, 2H) 2,80-2,94 (m, 2H)
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ITPUMEP 27.1lonyuyenue  [(1S)-1-kapOoxcu-4-(4-nupuMUANH-2-HINHPHAA3ZHH-1-nH-1-

ui)oyruiilammonus auxJjopuaa (coequHenue 1.030)

N H NH;
X N+\/\/;\n/o H
cr 0
Cranus 1. IHonyuenne auMeTua-(2S)-2-[6uc(Tper-

OYTOKCHKAPOOHUI)AMHHO|MeHTAHAHO0ATA

N
Y
\0*/:[”wr°j<
0o
o) o
|
K pactBopy mumerun-(2S)-2-(Tper-OyrokcukapbonunamuHo)nentanauoara (0,3 r) B
arieronutpuiie (6 M) B atmocdepe azora godasmsin 4-pumerunamuHonupuaud (0,028 r).
Cmech oxnaxmamu po 0°C wu  poGasmsm  pu-mpem-Oytunaukapoonat (0,264 r).
OObecneunBanu HarpeBaHHE PEAKIMOHHON CMECH OO0 KOMHATHOH TeMmIepaTrypbl U ee
nepemMelnnBaIl B TeueHHe 18 yacoB. PeaklMOHHYIO CMECh pPa3fessuyii MEXAy BOAOH U
sTunaneratoM (80 MJI) M 3KCTParupoBaM JOTOJHUTEIbHBIM KOJIMYECTBOM STHIIALIETAaTa
(80 mi1). OObenuHeHHBIE OpraHudeckue cjaou npombiBain 10% BOOHBIM PacTBOPOM
JMMOHHOM KHCJIOTBI, a 3aT€M HACBILIIEHHbIM PAcTBOPOM OHMKapOOHATa HATPHUS M COJIEBBIM
pactBopoM. OOBenUHEHHBIE OpPraHWYECKHE CJOW BBICYLIMBAIN HAJ CyJlb(paToM HaTpus,
KOHLIGHTPUPOBAIM W OYMINAIA HAa TUOKCHUAE KPEMHHs C MPHMEHEHHEM 3TUJIalleTaTa B
LIUKJIOTEKCaHe c MOJIy4YE€HHUEM numetni-(2S)-2-[Ouc(Tper-
OyTOKCHKapOOHMIT)aMUHO |IEHTAHU0ATa B BHJIE O€CIIBETHOW CMOJIBI,

1H SIMP (400MT'w, CDCl3) 4,95 (dd, 1H) 3,73 (s, 3H) 3,68 (s, 3H) 2,36-2,54 (m, 3H) 2,15-
2,23 (m, 1H) 1,50 (s, 18H)
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Cragus 2. Monayuenune MeTHJI-(2S)-2-[0uc(TpeT-0yTOKCHKAPOOHII)aMHHO|-S-

YK
I

PactBop mumetmi-(2S)-2-[6uc(Tper-OyTokcukapOonm)amuno [nenranaunoara (0,28 r)

OKCOMNmEHTAHOaTa

5 B IUATWIOBOM 3dupe (5,6 M) B atmocepe azora oxnaxganu n0 -78°C U MemneHHO
nobasns ruppun aunzooyTunamomunus (1 M B Tonyone, 0,82 mir). PeakuinoHHy0 cMech
nepememuBanu npu -78°C B Teuenwe 10 munyT, 3aTeM racunu Bomoi (0,094 mi) wu
nepemMelnnBalId B TedeHHe AonosHuTenpHblx 30 munyT. Ilocne HarpeBanHuss 40 KOMHAaTHOU
TeMIepaTrypbl NOOaBISIN TBEpAbI cyiabdar Hatpusi. Cmecv ghurvmpoeanu uepes yeaum,

10 NpoMuI6aIY TPET-OyTHIIMETHIIOBBIM 3UPOM U (PUIBTPAT KOHLIEHTPUPOBAIU C MOJYYEHUEM
meTui-(2S)-2-[6uc(Tper-OyToKkCuKapOOHUIT)aMHIHO | -5-0KCOTIEHTaHoAaTa.
1H AMP (400MI'u, CDCl3) 9,78 (s, 1H) 4,90 (dd, 1H) 3,73 (m, 3H) 2,45-2,66 (m, 3H) 2,11-
2,28 (m, 1H) 1,42-1,63 (m, 18H)

15 Cragus 3. IHonydenne MeTHJI-(2S)-2-[0uc(Tper-0yTokcukap6oHHI)aMUHO|-5-

THAPOKCHUIICHTAHOATA

Y

OYO
WN_ o
HO o \[r \K
O
T
PactBop MeTui-(2S)-2-[Ouc(Tper-OyToKkCHKapOOHMIT)aMHUHO |-5-OKCONIEHTaHOATa
(0,2r) B cyxom meranoje (4 mi) B armocdepe asora oxyaxnaaun ao 0°C, m dHacTaMu

20 nobasnsim 6opruapun Hatpus (0,025 r), u nepemermuBany B TeueHHe 2 4acoB. PeakimoHHYO

CMECb KOHLICHTPUPOBAJIN U OYUINAIN HA JUOKCHUAC KPEMHHUA C MPUMCHCHUEM STUJIALIETATA B
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LUKJIOTeKCaHe ¢  mnojydeHueM  MeTui-(2S)-2-[Ouc(Tper-OyTokcukapOOHIIT)aMUHO|-5-
T'UAPOKCHUIIEHTAHOATa B BU/i€ OECLIBETHON CMOJIBI.

1H AMP (400MI'y, CDCl3) 4,90 (dd, 1H) 3,74-3,67 (m, 5SH) 2,30-2,20 (m, 1H) 1,99-1,89 (m,
1H) 1,68-1,41 (s, 20H) (onun nmporon OH orcyTcTByeT)

Crapus 4. IMonyyenue MeTHJI-(2S)-2-[0uc(TpeT-0yToKCcHKAPOOHHI)aMUHO|-5-
OpoMmneHTaHoaTa
o) (0]

e
Br o N\n/o\’<
/\/)\ l
S

PactBop wmerun-(2S)-2-[6uc(Tper-OyTOKCHKapOOHMIT)aMUHO|-5-THAPOKCUITIEHTAHOATa
(4 1) B cyxom terparugpodypane (40 mn) oxnaxganu no 0°C u gobasnsinn TeTpabpoMun
yraepona (5,728 r). K monyueHHOMy mo karmisiM no0aBisuin pactBop Tpudenmnpochuna
(4,576 r) B Terparunpodypane (40 mix). OOecneunBany HarpeBaHue PEaKLHOHHONW CMECH 10
KOMHATHON TEMIIEpaTypbl U €€ NepeMellnBaiu B TedeHue 24 4acoB. PeaklMOHHYIO CMech
KOHLIGHTPUPOBAIM U OYMINAIM HAa JUOKCHUAE KPEMHHUs C IpPUMEHEHHEeM OHTHialleTaTa B
LUKJIOreKCaHe ¢ mojydeHueM  MeTui-(2S)-2-[Ouc(Tper-OyTokcukapOOHIT)aMUHO|-5-
OpoMIMeHTaHoaTa.
IH AMP (400MI'y, CDCls) 4,88 (dd, 1H) 3,73 (s, 3H) 3,38-3,50 (m, 2H) 2,24-2,27 (m, 1H)
1,85-2,12 (m, 3H) 1,51 (s, 18H)
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Cragnsa S. Iloaydenue [(1S5)-1-meroxcuxapO6oHuI-4-(4-nupUMHANH-2-WINHPUAA3UH-1-

uii-1-un)oyrui|ammonus 2,2,2-rpudropauerara

o)
F —
o)
F
0
Z o_ _O
N Z SN F
I o
X ne POl

K cmecn 2-mupupasus-4-unmupumuanaa (0,4r) B aneronutpuie (12,6 mi)
nobasysuiu MeTiI-(2S)-2-[6uc(Tper-Oyrokcukapbonua )aMuno|-S-0pommentanoar (1,141 r) u
PEaKIMOHHYK) CMeCh HarpeBaju ¢ OOpaTHhIM XOJOAWJIBHUKOM B TeueHue 12 4acos.
Peak1ioHHYI0 cMeCh KOHLIEHTPHUPOBAJIM M OYMINAIN nocpencTtsom npenapatusHoil HPLC ¢
oOpateHHOH (ha3oli (TpUPTOPYKCYCHAST KUCIOTa MPUCYTCTBOBAJIA B 3JIFOSHTE, YTO MPUBOIUIIO
k mnorepe BOC-3amurHbx rpynm) c¢ mnoaydenueM [(1S)-1-meroxcukapOonumn-4-(4-
MUPUMHINH-2-WIHPUAA3UH- | -uii- 1 -nm)Oy T |ammonust 2,2,2-tpudropanerara.
1H AMP (400 MI'y, D,0) 10,22 (d, 1H) 9,80-9,86 (m, 1H) 9,20-9,27 (m, 1H) 8,99-9,06 (m,
2H) 7,66-7,73 (m, 1H) 4,90-5,01 (m, 2H) 4,20 (t, 1H) 3,76-3,84 (m, 3H) 2,20-2,40 (m, 2H)
1,97-2,18 (m, 2H) (mpotonsl NH oTcyTCTBYIOT)

Cragna 6. Ilonyuenue [(1S)-1-kapOoxcu-4-(4-nupumMuanH-2-uanupuaasun-1-umi-1-
un)oyruiilammonus guxjaopuaa 1.030

Cwmech [(1S)-1-meTokcukapOoHmI-4-(4-TUPUMHUINH-2-HIITHPUIA3UH- | -1ii-1 -
win)Ooytuilammonust 2,2, 2-tpudtopanerara  (0,1r) m 4M  BOmHOro  pacTBopa
XJIOpUcTOBOOpOaHONW KucioTel (0,78 mi) HarpeBanmu mnpu 60°C B Teuenue 14 dacos.
PeakunonHyro cMmech KOHIEHTpupoBaiu ¢ nonydeHueM [(1S)-1-kapOokcu-4-(4-nmupuMugnH-
2-unnupunasul-1-uii- 1-mn)0y Tri|aMMOHNS TUXJIOpUAA.
1H AMP (400 MI'u, D,O) 10,24 (dd, 1H) 9,87 (dd, 1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (4,
1H) 4,99 (t, 2H) 4,08 (t, 1H) 2,23-2,44 (m, 2H) 2,00-2,16 (m, 2H) (Tpu nporona NH u onux

npoton CO2H oTcyTCcTBYIOT)
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IHPUMEP 28.11os1y4enune 3-(4-nupuMHIANH-2-UINHPUAA3HH-1-HH-1-HI)IpOoNaHOBOroO

xJaopanruapuaa (coeaunenue 1.010)

Cranus 1. llonyuyenue 2,2,2-Tpudropanerata MeTUI-3-(4-MUPUMHIANH-2-HINHPUAA3HH-

1-uii-1-u1)nponanoara (coennHenue 2.011)

O
(Lo
N7 X, L
)\(N]‘f °<
O
Cwmecpy merun-3-6pommponanoara (1,58 r), 2-nmupunazun-4-wnnmupumuansa (0,5r) B
aneronutpuiie (31,6 mir) marpesanmu npu 80°C B TeueHue 24 yacoB. PeakimoHHYIO CMeCh
OXJIQXKAIH, KOHLEHTPUPOBAIM W pazfensann Mexnay Bogod (10 M) M auxjopMeTaHoM
(20 mu1). Bonneriit ciioit ounianu nocpenctsom mnpenaparusHoit HPLC ¢ obpawmenHoi ¢a3oit
(TpuTOpYKCYCHAs KHUCIOTa MPUCYTCTBYET B DIIIOEHTE) C MOJy4YeHHeM MeTmi-3-(4-
NUPUMUANH-2-WINMUPUAA3UH- 1 -uii-1-nn)nponanoara  2,2,2-tpudropanerata B BUAE
OpaHXEBOW CMOJIBI.
'H SIMP (400MTI'w, D,0) 10,15 (d, 1H) 9,85 (d, 1H) 9,18 (dd, 1H) 8,98 (d, 2H) 7,63 (t, 1H)
5,12 (t, 2H) 3,59 (s, 3H) 3,25 (t, 2H)
'H AMP (400MI'i, CD;0D) 10,43-10,32 (m, 1H) 10,04 (d, 1H) 9,43 (dd, 1H) 9,12 (d, 2H)
7,65 (t, 1H) 5,18 (t, 2H) 3,70 (s, 3H) 3,36-3,27 (m, 2H)

Cragnsa 2. 3-(4-IlupumuauH-2-uanupuaasul-1-ui-1-u1)nponaHoBeIi  XJOPAHTHAPH
1.010

Cwmech MeTHII-3-(4-MTUPUMUANH-2 - WU PUAA3HH- | -uii- 1 -1 nponanoara 2,22-
Tpudropanerara (0,392 r) u KOHL. XJIOPHUCTOBOJOPOAHON KUCIOTHI (7,60 MII) HarpeBaiu npu

80°C B TeueHue 3 yacoB. PeakIMOHHYI0 CMECh OXJIAXKIAAIH, KOHLIEHTPUPOBAJIN U PaCTHPAIIHU C
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alleTOHOM  C  TOJNy4YeHueM  3-(4-nupuMUAMH-2-WINUpUa3ul- 1 -uii-1-1i)nponaHoBoro
XJIOpPAaHTUAPHU/A B BUie O€KEBOTO TBEPIOTO BELIECTBA.

'H SIMP (400MTI'n, D,0) 10,16 (d, 1H) 9,85 (d, 1H) 9,18 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H)
5,11 (t, 2H) 3,24 (t, 2H) (omun nporon CO,H orcyTcTByeT)

JlononHUTENbHbIE COoequHeHuss B Tabiuume A (HMXKE) MNOJy4ald TOCPEACTBOM
AHAJIOTUYHBIX TPOLEAYP M3 COOTBETCTBYIOLIMX HCXOAHBIX MarepuanoB. CHenuaiucty B
OaHHOW 0O0nacTH TeXHUKU OynerT MOHSTHO, uTo coeauHeHus Qopmynsr (I) moryr
CYIIECTBOBATb B BUJIEC AarpOHOMHUYECKH MPUEMJIEMOH COJIM, LBHUTTEP-HOHA  HIIU
arpOHOMUYECKH MPUEMJIEMOH COJIM LIBUTTEP-HOHA, KaK OMUCAHO B JAHHOM JOKYMEHTE PaHee.
[Tpu ynmoMuHaHUM KOHKPETHBIN MPOTUBOMOH HE CUUTAETCS OTPAHUYHMBAIOIINM, U COCTUHEHNE
dbopmyiisl (I) MoskeT OBITE 0OPA30BAHO C JIFOOBIM MOAXOASIIAM TPOTHBOHOHOM.

SIMP-criexTpbl, MPUBEICHHBIE B JAHHOM JOKYMEHTE, perucTpupoBain audo Ha Bruker
AVANCE III HD, paboraromem npu 400 MI'i, ocramnennom 30u10M Bruker SMART, eciu
HE YKa3aHO WHOe. XMMHYECKHE CABUTH BBIPAXKAIH B ppm It cIaOOMOJBHOTO CIOBUTA OT
TMS, mubo ¢ TMS, nmubo ¢ curHajgamMu OCTaTOYHOTO PACTBOPHUTENS B KAUECTBE BHYTPEHHETO
crangapTa. Cinenyromue MyJIbTUIUIETHOCTH IPUMEHSIOT JJIsl OMIMCAHUS TUKOB. S = CHHIJIET, d
= nybner, t = Tpurutetr, dd = nybner ayOneros, dt = nyOier TPUILIETOB, = KBapTeT, quin =
KBUHTET, M = MYJbTHIUIET. J(OMONHUTENBPHO br. NMPUMEHSIOT Ui OIUCAHUS IIHPOKOTO
CHUTHAJIa ¥ app. MPUMEHSIOT JJIs1 ONMCAHUS KaKyIIeHcs MyJIbTUILIETHOCTH.

Coemunenus 1.001, 1.002, 1.003, 1.004, 1.005, 1.006, 1.007, 1.008, 1.009, 1.010,
1.011,1.012,1.013,1.014, 1.015, 1.016, 1.017, 1.018, 1.019, 1.020, 1.021, 1.022, 1.023,
1.024, 1.025, 1.026, 1.027, 1.028, 1.029, 1.030, 1.031, 1.032, 1.033, 1.034 u 1.035 noay4anu
C MPUMEHEHHEeM OOIIUX CIIOCOOOB, ONMMCAHHBIX BBILIE, WM aHAJIOTUYHBIM 00pa3oM. B
Tabnuie A HIDKe MOKa3aHa CTPYKTYpa JaHHBIX COeAMHEHUH U nanHbie AMP,
XapaKTEPU3YIOIINE HX.

Tadnuua A. Ilpumepb! nosaydeHusi coeauHeHuii popmy.ini (I)

Ne Crpykrypa "H AMP
COeTMHEHUS
1.001 NN
(; N (400MI'w, D,0) 10,19 (d, 1H) 9,84 (d, 1H)
| " [on 9,20 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H)
NéN\/\//s;o 5,27-5,18 (m, 2H) 3,71-3,63 (m, 2H)
o
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Ne
COEMHEHHST

Crpykrypa

'H aMP

1.002

(400MT'w, D,0) 10,15 (d, 1H) 9,87 (d, 1H)
9,33 (dd, 1H) 9,12 (dd, 1H) 8,52 (dd, 1H)
7,99 (dd,1H) 5,32-5,19 (m, 2H) 3,73-3.65
(m, 2H)

1.003

(400MT', D,O) 10,18 (d, 1H) 9,80 (d, 1H)
9,19 (dd, 1H) 9,00 (d, 2H) 7.64 (t, 1H) 5,01
(t, 2H) 2,98 (1, 2H) 2,53 (quin, 2H)

1.004

(400MT'w, D,0) 10,08 (d, 1H) 9,79 (d, 1H)
9,39 (d, 1H) 9,08 (dd, 1H) 8.89-8.83 (m,
1H) 8,78 (d, 1H) 5,24-5,16 (t, 2H) 3,65 (1,
2H)

1.005

(400MI'y, CD;0D) 10,28 (d, 1H) 10,00 (d,
1H) 9,62 (d, 1H) 9,28 (dd, 1H) 8,96-8,93
(m, 1H) 8,90 (d, 1H) 5,19-5,12 (t, 2H) 3,28
(t, 2H) (oaun npotor CO,H o1cyTCcTBYET)

1.006

(400MT'w, D,0) 9,80-9.97 (m, 2H) 9,62-
9,75 (m, 1H) 9,35-9,50 (m, 1H) 8,97 (dd,
1H) 8,19-8,42 (m, 1H) 5,20-5,29 (m, 2H)
3,59-3,73 (m, 2H)

1.007

(400MI'm, D,O) 9,86-9,95 (m, 2H) 8,90-
9,00 (m, 3H) 8,35 (brd, 2H) 5,27 (t, 2H)
3,660 (&, 2H) (omun mporoH NH
OTCYTCTBYET)
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Ne Crpykrypa "H AMP
COCINMHCHUSA
1.008 NH,
NN
| (400 MI', D,0) 10,11 (d, 1H) 9,96 (d, 1H)
N/ sy 9,13 (dd, 1H) 8,29 (d, 1H) 6,83 (d, 1H)
lo) Il, o 5,31(m, 2H) 3,73(m, 2H) (mBa mporoHa
E A N\/\ S// NH, u oaus npotoH SO;H 0TCYTCTBYIOT)
on // OH
F
F
1.009
\(%N
S
=z
N H (400 MI'w, D,0) 10,22 (d, 1H) 9,86 (d, 1H)
N 921 (dd, 1H) 8,90 (s, 2H) 5.25-5.31 (m,
o 2H) 3,69-3,77 (m, 2H) 2.44 (s, 3H)
S//
/7 >0
1.010
SN
7 =z Cl
N | (400 MTI'w, D,0) 10,16 (d, 1H) 9,85 (d, 1H)
s _N* 9,18 (dd, 1H) 8,99 (d, 2H) 7.64 (t, 1H) 5,11
N~ (t, 2H) 3,24 (t, 2H) (omun mpoton CO,H
OTCYTCTBYET)
(0]
OH
1.011
(400MI'u, CD;0D) 10,32 (d, 1H) 10,13 (d,
_ | 1H) 9,56 (s, 1H) 9,42-9,35 (m, 1H) 9,23 (d,
Cl | 1H) 8,61 (d, 1H) 5,21 (t, 2H) 3,32-3.27 (m,
o 2H) (oxun npoton CO,H oTcyTcTBYET)
OH
1.012 N

(400MI', D,O) 10,03 (d, 1H) 9,80 (d, 1H)
9,35 (d, 1H) 9,05 (dd, 1H) 8,87-8,82 (m,
1H) 8,76 (d, 1H) 5,08 (t, 2H) 3,22 (t, 2H)
(omuH mmpotor CO,H otcyTcTBYET)
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Ne
COEMHEHHST

Crpykrypa

'H aMP

1.013

(400MT', CD;0D) 10,30-10,26 (m, 1H)
10,04-10,00 (m, 1H) 9,66-9.64 (m, 1H)
9,33-9,30 (m, 1H) 8,97-8,93 (m, 1H) 8,91-
8,88 (m, 1H) 5,25-5,14 (m, 2H) 3,71-3.68
(m, 3H) 3,35-3,27 (m, 2H)

1.014

(400MT'w, D,0) 10,12 (d, 1H) 9,83 (d, 1H)
9,08 (dd, 1H) 8,42 (d, 1H) 7.89 (d, 1H)
5,28-5,19 (m, 2H) 3,71-3,64 (m, 2H) 2,74
(s, 3H)

1.015

(400MT', D,0) 10,20 (d, 1H) 9,91 (d, 1H)
922 (dd, 1H) 8,86 (d, 1H) 7,58 (d, 1H)
5,18 (t, 2H) 3,31 (1, 2H) 2,66 (s, 3H)

1.016

(400 MI', D,O) 10,06 (s, 1H) 10,00 (d,
1H) 9,13 (dd, 1H) 8,28 (d, 1H) 6,85 (d, 1H)
5,20 (t, 2H) 3,31 (t, 2H) (aBa nporona NH,
u oauH npotoH CO,H otcyTcTBYyIOT)

1.017

(400 MT', D,0) 10,09 (d, 1H) 9,81 (d, 1H)
9,10 (m, 1H) 7,37 (s, 1H) 5,08 (t, 2H) 3,21
(t, 2H) 2,51 (s, 6H)

1.018

(400MT'w, CD;0OD) 10,21-10,34 (m, 1H)
9,97 (d, 1H) 9,25-9.35 (m, 1H) 9,10-9.15
(m, 2H) 7.60-7.76 (m, 1H) 7,16-7,34 (m,
5H) 5,16-5.24 (m, 2H) 5,05-5,15 (m, 2H)
3,31-3,39 (m, 2H)
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Ne Crpykrypa "H AMP
COCANMHCHUSA
1.019
o
(400MT'm, CD;OD) 10,24-10,20 (m, 1H)
NI N 9,93 (d, 1H) 9.24 (dd, 1H) 9,02 (d, 1H)
|\ _ N 7.89 (d, 1H) 5,11 (t, 2H) 4,11 (s, 3H) 2,93
N | . fI;O (t, 2H) 2.61 (quin, 2H)
WNWS\O‘
1.020 W
| P (400MI'y, CD;OD) 10,35-10.47 (m, 1H)
N = | 10,05 (d, 1H) 9.37-9.44 (m, 1H) 9,08-9.15
o I N o (m, 2H) 7.65-7,78 (m, 1H) 7.32-7.43 (m,
. N \/\n/ 2H) 7,18-7,27 (m, 1H) 7,03-7,15 (m, 2H)
. o o 5.30 (t, 2H) 3,58 (t. 2H)
F
1.021
(400MT', D,0) 10,16 (d, 1H) 9.86 (d, 1H)
9.21-9,15 (m, 1H) 8,99 (d, 2H) 7.64 (t, 1H)
OH | 5.11 (. 2H) 3.24 (1, 2H) (oauH TPOTOH
CO,H ot1cyrcTByer)
Br~ 0
1.022 (\
(400MT'w, D,0) 10,16 (d, 1H) 9,79 (d, 1H)
9,20 (dd, 1H) 9,00 (d, 2H) 7.64 (t, 1H) 5,04
OH | (s, 2H) 1,25 (s, 6H) (oaur npotor CO,H
OTCYTCTBYET)
o}
1.023 CN
N~ (400MTI', D,0) 10,18-10,13 (m, 1H) 9.87-
| 9.82 (m, 1H) 9.,20-9,14 (m, 1H) 8,98 (d,
O +
\N/N OH | 2H) 7.63 (s, 1H) 5,10 (s, 2H) 3.24 (t, 2H)
F B \/\ﬂ/ (omuH mpotor CO,H otcyTcTBYET)
F © °
F
1.024 W
| (400MT'w, D,0) 10,16-10,25 (m, 1H) 9.81-
N W 9.89 (m, 1H) 9.19-9.27 (m, 1H) 8,97-9.09
o Il (m, 2H) 7.63-7.74 (m, 1H) 5,08-5.20 (m,
LN OH | 1H) 4.92-5,01 (m, 1H) 3.35-3.47 (m, 1H)
F _ 1,31 (d. 3H) (omamr mporomn CO,H
F o o OTCYTCTBYET)
F
1.025

\

%
/
2
:

(400 MI', D,O) 10,18 (m, 1H) 9,97 (m,
1H) 9,21 (m, 1H) 8,98 (m, 2H) 7,61 (m,
1H) 3,36 (s, 2H) 1,94 (s, 6H) (oauH npoToH
CO,H ot1cyrcTByeT)
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Ne
COEMHEHHST

Crpykrypa

'H aMP

1.026

(400MT1, D,0) 10,20-10,18 (m, 1H) 9,81
(dd, 1H) 9,19 (dd, 1H) 9,00 (d, 2H), 7.65 (t,
1H) 5,10-5,07 (m, 2H) 3,84-3,74 (m, 1H)
1,39 (d, 3H)

1.027

(400 MI', D,0) 10,11 (d, 1H) 9,87 (d, 1H)
9,32 (dd, 1H) 9,12-9,08 (m, 1H) 8,50 (dd,
1H) 7,99 (dd, 1H) 5,12 (t, 2H) 3,24 (t, 2H)
(ommH mpoton CO2H otcyTcTByeT)

1.028

(400 MI', D,0) 10,24 (d, 1H) 9,80 (d, 1H)
9,25 (dd, 1H) 9,04 (d, 2H) 7,68 (t, 1H) 5,21
(dd, 1H) 4,93 (dd, 1H) 4,64-4,71 (m, 1H)
3,19-3,36 (m, 2H) (omwa mpotrom OH
OTCYTCTBYET)

1.029

(400 MI'u, D,0) 10,22 (s, 1H) 9,87 (d, 1H)
9,24 (d, 1H) 8,99-9,04 (m, 2H) 7,66 (t, 1H)
5,16 (t, 2H) 4,17 (dd, 1H) 2,69-2,85 (m,
2H) (tpu mporoHa NH u 0auH npoTOH
CO,H o1cyTCcTBY10T)

1.030

(400MI'w, D,0) 10,24 (dd, 1H) 9,87 (dd,
1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (t, 1H)
4,99 (t, 2H) 4,08 (t, 1H) 2,23-2,44 (m, 2H)
2,00-2,16 (m, 2H) (tpu mpotoHa NH u
oxuH mpotoH CO2H 0TCYyTCTBYIOT)

1.031

(400 MI'u, D,0) 10,13 (d, 1H) 9,86 (d, 1H)
9,35 (dd, 1H) 9,11 (dd, 1H) 8,57 (dd, 1H)
8,05 (dd, 1H) 5,27-5,21 (m, 2H) 3,71-3,64
(m, 2H) (oaun mpotoH NH oTCyTCTBYET)

1.032

(400 MT, d,-DMSO) 10,36 (s, 1H) 10,06-
10,10 (m, 1H) 9,56-9,62 (m, 1H) 9,18-9,22
(m, 2H) 7,82-7.86 (m, 1H) 5,88-5,94 (m,
2H) 2,80-2,86 (m, 6H)
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Ne Crpykrypa "H AMP
COC/IHHEHHSI
1.033 (400 MI'u, D,0) 10,16 (s, 1H) 9,86 (d, 1H)
Z N N 9,16-9,20 (m, 1H) 8,96-9,02 (m, 2H) 7,60-
a I | | 7,66 (m, 1H) 5,08-5,14 (m, 2H) 3,20-3,28
N Z | (m, 2H)
X /N+\/\"/N_
o
1.034 H (400MTI', D,0) 10,11 (d, 1H) 9,88 (d, 1H)
I, _ 9,36 (brd, 1H) 9,10 (dd, 1H) 8,48-8,56 (m,
N\\N Cl 1H) 7,92-8,07 (m, 1H) 4,98-5,20 (m, 2H)
3,18-3,32 (m, 2H) (oaun mpotor CO,H
OTCYTCTBYET)
= ~~ °N
N* o]
X \/\f
Ccl o
1.035 o) (400 MI'u, D20) 10,26 (d, 1H) 9,90 (d,
E 1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (t, 1H)
XN F o 5,17 (t, 2H) 4,09 (dd, 1H) 2,76-2,79 (m,
| F 2H) (tpu mpotoHa NH H 01HH NPOTOH
N A H OH CO2H oT1cyTCTBYHOT)
N+
o A -
F>‘)Lo‘ NH3
F 3
F

BHOJIOTHYECKAS DY®PEKTUBHOCTH JJIA COEAMHEHU ®OPMYJIBI (I)
B1 HocnescxonoBasi 3¢ peKTUBHOCTD

CemeHa psiia TECTUPYEMBIX BUIOB BBICEBAIM B CTAHNAPTHYIO CYIJIMHUCTYIO MOYBY B
ropuikax: Ipomoea hederacea (IPOHE), Euphorbia heterophylla (EPHHL), Chenopodium
album (CHEAL), Amaranthus palmeri (AMAPA), Lolium perenne (LOLPE), Digitaria
sanguinalis (DIGSA), Eleusine indica (ELEIN), Echinochloa crus-galli (ECHCG), Setaria
Jfaberi (SETFA). ITocne xynpTHBUpPOBaHUS B TedeHHe 14 qHei (mocie MOsSBICHUS BCXOIOB) B
KOHTPOJHUPYEMBbIX ycloBusix B terumue (rmpu 24/16°C, nenb/Houb, 14-4acoBOil CBETOBOIA
NIEPUO;, BIAXKHOCTb 65%) pacTeHus! ONPBICKUBAINA BOIHBIM PACTBOPOM JJISI ONPBICKUBAHUS,
NOJIyY€HHBIM IyTE€M PAaCTBOPEHUS] TEXHUUECKOTO aKTHBHOrO uHrpenuenra ¢opmyis (I) B
HEOOJNbIIIOM KOJIMYECTBE AllETOHA U CIELHAJIBbHOM CMECH PACTBOPUTENSI M 3MYJIbraTopa,
HaspiBaemorl IFS50 (11,12% Emulsogen EL360 TM + 44.44% N-merunnupponunona +
44 44% rnukonesoro mpocroro 3¢upa Dowanol DPM), ¢ monmydenuem 50 r/n pacTtBopa,
KOTOPBIH 3aTeM pa30aBIsiiii 10 HEOOXOAUMOM KOHIeHTpauuu ¢ npuMmeHeHneM 0,25% wnu 1%
Empicol ESC70 (maypwmdupcynvdar Hatpus) + 1% cynbdarta aMMOHHS B KadecTBe

pazbaButens. JlocraBka BOJHOTO pacTBOPA AJisl ONPBICKMBAHUS OCYIIECTBIIAIACH C TIOMOIIBIO
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71a00paTOPHOM MAIIMHBI JIs1 OTIPBICKUBAHMS, KOTOPAast TOCTABJISIA BOJHYIO KOMITO3ULIMIO JUJISI
onpbiCkuBaHusi npu HopMe 200 TUTPOB HA TreKkTap € NPUMEHEHUEM IUIOCKOCTPYHHON
dopcynku (Teejet 11002VS) u npumensiemom oobeme 200 nutpos/ra (ipu 2 6ap).

3areM TecTUpyeMble PACTEHHUs BBIPAIIUBAIH B TEIUINLIE B KOHTPOJIUPYEMBIX YCIOBHUSAX
(mpu 24/16°C, nenb/HOub, 14-4acOBOI CBETOBOHM MEPHOA; BIAXKHOCTb 05%) W MONMBAIH
aBaxkabl B neHb. Yepe3 13 nHel mpoOBOAMIIM OLIEHKY pe3yibTaToB TecTHpoBaHusi (100 =
MOBPEKACHUE BCEro pacTeHust; 0 = OTCYTCTBUE MOBPEXKACHUS Y PACTEHHS).

PesynbraTel mokaszanel B TaOnuue B (Hmke). 3HaueHue H. 4. YKa3bIBAE€T HA TO, YTO

JaHHYI0 KOMOMHAIIMIO COPHSIKA U TECTUPYEMOTrO COCUHEHHSI HE TECTHPOBAJIH/OLICHUBAJIH.

Ta6auuna B. KoHTposib HEKOTOPBHIX BHIOB COPHSKOB € TMOMOIIbK) COeIHMHEHHUI

(¢popmy.si (I) mocjie mocJIeBCX0A0BOr0 NPUMeEHEHHUS

Homep Hopma = j E E = 8 z = =
COeJHHEHH | MPUMEHEeHH é E = o = = E O 8
a1 s, r/ra % S) E = 7 Lm) = = -
1.001 500 100 | 100 | 100 | 100 | 100 |70 100 | 100 | 70
1.002 500 100 | 100 | 100 | 40 90 100 | 100 | 100 | 100
1.003 500 100 | 100 | 100 | 60 100 | 80 100 | 100 | 60
1.004 500 100 | 100 | 100 | 60 90 80 100 | 100 | 60
1.005 500 100 | 100 |70 30 60 100 | 100 | 100 | 80
1.006 500 100 | 100 [ 100 | 100 | 30 60 100 | 80 80
1.007 500 100 | 100 | 40 30 70 80 100 | 100 |90
1.008 500 H. n | 100 |80 40 100 | 100 | 100 | 100 | 60
1.009 500 H. n | 100 |70 30 100 | 100 | 100 | 100 |80
1.010 500 H n | 100 | 100 |40 100 | 100 | 100 | 100 |90
1.011 500 100 | 100 | 100 | 100 | 100 |90 100 | 90 70
1.012 500 100 | 100 | 100 |20 90 90 90 100 |50
1.013 500 100 | 90 100 | 80 100 | 80 100 | 100 | 70
1.014 500 100 [ 100 | 100 |[H.na | 100 |80 90 100 | 90
1.015 500 H. n. | 100 | 80 30 100 | 100 | 100 | 100 |80
1.016 500 H n |90 90 30 100 | 100 | 100 | 100 |70
1.017 500 H. n. | 100 | 80 50 100 | 70 100 | 100 | 60
1.018 500 90 90 100 |30 100 | 80 100 | 100 |40
1.019 500 H. n | 100 | 100 |60 100 | 70 90 100 |30
1.020 500 100 | 80 80 30 100 | 90 100 | 100 | 80
1.021 500 100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100 |70
1.022 500 100 | 80 100 | 100 | 100 | 90 100 | 100 | 60
1.023 500 100 | 80 100 |30 100 | 100 | 100 | 100 |90
1.024 500 100 | 90 100 |40 100 | 100 | 100 | 90 80
1.025 500 100 | 70 40 50 100 | 100 | 100 | 90 30
1.026 500 100 | 80 90 70 100 | 80 100 | 100 | 80
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Homep Hopma = j E E = 8 z ot &
COEMHEHH | MPUMEeHEeHH é E T o = = = S 8
| s, r/ra < &) = = 7 8 = _ -
1.027 500 100 | 100 | 100 |30 100 | 100 | 80 100 | 100
1.028 500 100 | 90 80 30 100 | 100 | 100 |90 70
1.029 500 100 | 100 |90 90 100 | 60 100 | 90 20
1.030 500 100 | 100 | 100 |60 100 | 100 |90 100 | 60
1.031 500 100 | 90 100 |70 100 | 100 | 100 [ 100 |90
1.032 500 100 | 100 | 100 |40 90 100 | 100 | 100 |80
1.033 500 100 | 100 | 100 |50 90 90 100 | 100 |90
1.034 500 100 | 100 | 100 |60 100 | 100 | 100 | 100 |90
1.035 500 100 | 100 |90 90 100 | 60 100 |90 20

BUOJIOT'HYECKAS dOOEKTHBHOCTh  JIJIsI KOMBHUHAIIAN 11O
HACTOAIEMY U30BPETEHHIO

C mnpuMeHeHMEM METOAOJIOTHH, OMUCaHHOW Bbime s Bl, sddexTuBHOCTH
pPa3NUYHbIX KOMOMHALMK TIO HACTOSIIEMY H300pPETEHUI0 TECTHPOBAINM B OTHOLICHUH
pacTeHmii, BBIOPaHHBIX W3 CleAyrmuXx BHIOB: [pomoea hederacea (IPOHE), FEuphorbia
heterophylla (EPHHL), Chenopodium album (CHEAL), Amaranthus palmeri (AMAPA),
Lolium perenne (LOLPE), Digitaria sanguinalis (DIGSA), Eleusine indica (ELEIN),
Echinochloa crus-galli (ECHCQ), Setaria faberi (SETFA), Triticum aestivum (TRZAW),
Portulaca oleracea (POROL), Digitaria horizontalis (DIGHO), Lolium multiflorum
(LOLMU), Conyza canadensis (ERICA), Conyza bonariensis (ERIBO), Alopecurus
myosuroides (ALOMY). Uepes 21 neHb NpoBOAMIN OLEHKY pe3ysbTaTtoB TecTupoBanus (100
= MOBpEXIEHUE BCEro pacTeHus, 0 = OTCYTCTBHE MOBPEXKIACHUS Y PACTEHHS), U PE3YJIbTATHI

rokaszaHbl HUke B Tadaunax B2.1 — B2.10.

Ta6auua B2.1. I'epOunuaHas akTUBHOCTL coeauHeHusi popmyasl (I) (coequHeHue
1.010) B kauecTBe KOMNOHEHTA (A) M KJI€TOAHMMA B KayecTBe KOMIIOHEHTA

(B)

ID Ne Kommon Kommon Coornome IPO LOL ECH ERIC AMA
komno3u eHT (A) entr (B) Hue A:B HE PE CG A PA

MU (r/ra) (r/ra)

Cl 50 100 1:2 10 98 97 100 100
C2 100 100 1:1 10 98 97 100 100
C3 200 100 2:1 10 97 97 100 100

C4 400 100 4:1 18 80 97 100 100
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Tabanua B2.2. I'epOunnaHas aKTUBHOCTL coeAuHeHusi popmyasl (I) (coequHenue
1.027) B kauecTBe KOMIIOHEHTA (A) U KJI€TOAHMMA B KaYecTBe KOMIIOHEHTA
(B)

ID Ne Kommon Kommon Cootnome IPO LOL ECH ERIC AMA

komno3u eHT (A) entr (B) Hue A:B HE PE CG A PA

MU (r/ra) (r/ra)

C5 50 100 1:2 10 100 97 100 95

Co 100 100 11 10 99 98 100 100

C7 200 100 2:1 10 96 99 100 100

C8 400 100 4:1 10 100 98 100 100

Tabauua B2.3. I'epOunnaHas akTuBHOCTHL coeauHeHusi popmyasl (I) (coequneHue
1.001) B kauecTBe KOMNOHEHTA (A) U KJIeTOAHMMA B KaYecTBe KOMIIOHEHTA
(B)

ID Ne Kommnon Kommon Coornome ZEA TRZA POR SET LOL

komno3u eHT (A) entr (B) Hue A:B MX W OL FA MU

MU (r/ra) (r/ra)

Co 125 250 1.2 99 98 100 97 99

C10 250 250 1:1 100 98 100 97 99

Cl1 500 250 2:1 100 99 100 97 98

Tabnnua B2.4. I'epOunuaHas akTUBHOCTL coeAuHeHusi popmyasl (I) (coequHenue
1.001) B kauecTBe KOMNOHEHTA (A) U AMKAMOBbI B KayecTBe KOMIIOHEHTA
(B)

ID Ne Komnone Komnone CootHomen DIGS CHEA AMAP IPOH

KOMIIO3HLl  HT (A) HT (B) uneA:B A L A E

HH (r/ra) (r/ra)

Cl12 100 200 1:2 43 99 97 97

C13 200 200 11 82 99 97 97

Cl4 400 200 2:1 42 99 100 98

Ta6auua B2.5. I'epOuunanasi akTHBHOCTH coenuHeHusi popmyanl (I) (coexunenue
1.001) B kauecTBe KoMnoHeHTAa (A) u 2,4-D B kauecTBe KomnoHeHTa (B)

ID Ne Komnone Komnone CootHomen DIGS CHEA AMAP IPOH

KOMIIO3HLl  HT (A) HT (B) ueA:B A L A E

U (r/ra) (r/ra)

C15 100 200 1:2 93 100 98 99

Cl16 200 200 11 85 100 100 100

C17 400 200 2:1 68 100 100 100

Tadauua B2.6. I'epOunuaHas akTUBHOCTL coeAnHeHusi popmyasl (I) (coequnenue
1.010) B kauecTBe KOMNOHEeHTA (A) U AMKAMObI B KayecTBe KOMIIOHEHTA
(B)

ID Ne Komnone Komnone CootHomen DIGS CHEA AMAP IPOH

KOMIIO3HLl  HT (A) HT (B) uneA:B A L A E

HH (r/ra) (r/ra)

C12 100 200 1.2 88 100 100 94

C13 200 200 11 97 100 99 93
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Cl4 400 200 2:1 91 100 98 98

Tabauua B2.7. I'epOuunaHasi aKTHBHOCTL coeanHeHust popmyanl (I) (coennnenue
1.002) B kayecTBe KOMNOHeHTAa (A) u 2,4-D B kauecTBe KomnoHeHTa (B)

ID Ne Komnone Komnone Cootnomen DIGS CHEA AMAP IPOH

KOMIIO3MLl  HT (A) HT (B) une A:B A L A E

HH (r/ra) (r/ra)

C15 100 200 1.2 70 100 93 99

Cl16 200 200 11 78 100 100 100

C17 400 200 2:1 98 100 100 100

Ta6nuua B2.8. I'epOunuaHas akTuBHOCTHL coequHeHus1 Gopmyasl (1) (coennHenne
1.010) B kauecTBe KOMNOHEHTA (A) M KJIeTOAHMMA B KaYecTBe KOMIIOHEHTA
(B)

ID Ne Komnone Komnone CootHomen DIGS CHEA AMAP IPOH

KOMIIO3HLl  HT (A) HT (B) uneA:B A L A E

HH (r/ra) (r/ra)

C18 150 100 3:2 62 85 67 17

C19 300 100 3:1 77 87 68 37

Tabanua B2.9. I'epOunnaHas aKTUBHOCTL coeAuHeHusi popmyasl (I) (coequHeHue
1.027) B kauecTBe KOMNOHEHTA (A) U KJIeTOAHMMA B KaYecTBe KOMIIOHEHTA
(B)

ID Ne Kommnone Kommone Coornomen DIGS CHEA AMAP IPOH

KOMIIO3HLl  HT (A) HT (B) uneA:B A L A E

HH (r/ra) (r/ra)

C20 150 100 3:2 89 75 80 15

C21 300 100 3:1 94 88 92 15

Bo Bpemsi nanpHe#Inero TECTHPOBAHUS COENUHEHHs pa30aBsLIM U3 HCXOTHOTO
pacTBopa ¢ KoHueHTpauued 50 r/n1 10 HeoOXOAMMON KOHILEHTpaluu ¢ npuMeHeHueM 1%
Empicol ESC70 (naypumdupcynbsdar vatpus) + 1% cynbgpara ammonus + 0,5% Adigor™ B

BOJIE B KauecTBe pasbaButesns. Pe3ynbraTel moka3ansl Huke B Tabmume B2.10.

Taéauua B2.10. I'epOunuaHas akTUBHOCTL coeanHeHusi popmyasl (I) (coequHeHue
1.001) B kauyecTBe KOMNOHEHTA (A) U KJIeTOAHMMA B KayecTBe KOMIIOHEHTA
(B)

ID Ne Kommon Kommon Coornome IPO LOL ECH ERIC AMA
komno3u eHT (A) entr (B) Hue A:B HE PE CG A PA

MU (r/ra) (r/ra)

C22 25 120 5:24 35 98 99 99 52
C23 100 120 5:6 63 99 99 98 100
C24 200 120 5:3 93 99 100 98 100
C25 400 120 10:3 90 98 100 98 100
C26 25 240 5:48 30 98 100 99 67

C27 100 240 5:12 65 98 100 100 100
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C28 200 240 5:6 92 98 100 99 100
C29 400 240 5:3 98 98 100 100 100

Tab6nauua B2.11a. I'epounnanas axktuBHocth B oTHomeHuH IPOHE coeguHenus
¢popmyabt (I) (coenunenme 1.010) B KavecTBe KOMIOHeHTa (A) u
coeanHeHusi B(vii) B kauecTBe KoMnoHeHTa (B) (*pacyeTHasi aKTHBHOCTD,
paccuntanHasi no popmyJie Koson)

ID Ne Komnonent Kommnonent CoorHo- IPOHE
komno3uuuu (A) (r/ra) (B) (r/ra) menue  Habmaogaemoe (*PacuerHoe)
A:B
C30 50 25 2:1 68 69
C31 100 25 4:1 75 69
C32 200 25 8:1 78 71
C33 400 25 16:1 80 71
C34 - 25 - 60 -
C35 50 - - 23 -
C36 100 - - 23 -
C37 200 - - 28 -
C38 400 - - 28 -

Taoauna B2.11b. I'epounnanas aktuBHoctb B oTHomeHun ELEIN coexnnenus
¢popmyabt (I) (coenunenme 1.010) B KauecTBe KOMIOHeHTa (A) H
coeanHeHusi B(vii) B kauecTBe KomnoHeHTa (B) (*pacueTHasi aKTHBHOCTb,
paccuuTaHHasi no popmyae Kosiou)

D Ne Komnonent Kommnonentr Cootno- ELEIN
komno3uuuu (A) (r/ra) (B) (r/ra) menue  HaOaropaemoe (*PacuetrHoe)
A:B
C39 50 25 2:1 75 81
C40 100 25 4:1 75 84
C41 200 25 8:1 68 79
C42 400 25 16:1 68 76
C43 - 25 - 4 -
C44 50 - - 80 -
C45 100 - - 83 -
C46 200 - - 78 -
C47 400 - - 75 -

Taoauna B2.11c. I'epounnanas aktuBHocTh B OTHomeHHH LOLPE coexnnHeHus
¢popmyabt (I) (coenunenme 1.010) B KavecTBe KOMMOHeHTa (A) H
coeanHeHusi B(vii) B kauecTBe KomnoHeHTa (B) (*pacyeTHasi aKTHBHOCTb,
paccuntanHasi no popmy.ie Kosion)

D Ne Komnonent Kommnonentr Coorn- LOLPE

komno3uuuu (A) (r/ra) (B) (r/ra) omenue HaoOmonaemoe (*PacuerHoe)
A:B

C48 50 25 2:1 95 94

C49 100 25 4:1 99 96

Cs0 200 25 8:1 99 97

Csl1 400 25 16:1 100 96
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C52 - 25 - 93 -
C53 50 - - 15 -
C54 100 - - 40 -
C55 200 - - 53 -
C56 400 - - 48 -

Ta6muna B2.11d.  T'epounuanass aktuBHocTh B oTHOomeHun ECHCG coennnenus
¢popmyant (I) (coenunenue 1.010) B KayecTBe KOMMOHeHTa (A) H
coennHeHusi B(vii) B kauecTBe komnoHenTa (B) (*pacueTHasi aAKTHBHOCTb,
paccuntanHasi no popmy.ie Kosaon)

ID Ne Komnonentr Kommnonenr CoorHo- ECHCG
kommno3uuuu (A) (r/ra) (B) (r/ra) menue  HaOmarogaemoe (*PacuetrHoe)
A:B
Cs57 50 25 2:1 99 98
Cs8 100 25 4:1 99 99
C59 200 25 8:1 99 99
Co60 400 25 16:1 99 99
Col - 25 - 70 -
Co2 50 - - 94 -
Co3 100 - - 98 -
Co4 200 - - 98 -
C65 400 - - 98 -

Tabauua B2.11e. I'epOouuuaHas akTuBHOCTH B OTHOmIeHUH AMAPA coeguHeHus
¢popmyabt (I) (coenunenme 1.010) B KayecTBe KOMIOHEeHTa (A) H
coeanHeHusi B(vii) B kauecTBe KoMnoHeHTa (B) (*pacyeTHasi aKTHBHOCTD,
paccuutanHasi no popmyae Kosion)

ID Ne Komnonen Komnonen CoorHomenu AMAPA
komno3uun T (A) (r/ra) T (B)(r/ra) eA:B Ha6awonaemo  (*PacuerHoe
U e )
Co66 50 25 2:1 100 100
Co67 100 25 4:1 100 100
Co68 200 25 8:1 100 100
C69 400 25 16:1 100 100
C70 - 25 - 100 -
C71 50 - - 60 -
C72 100 - - 88 -
C73 200 - - 100 -
C74 400 - - 100 -

Tab6nauua B2.12a.  I'epounugnass aktuBHOcTh B oOTHOmeHuHn IPOHE coeaunenns
¢popmyabt (I) (coenunenme 1.027) B KauecTBe KoOMmoOHeHTa (A) H
coeanHeHust B(vii) B kauecTBe komnoHeHnrta (B)

D Ne Komnonen Kommnonen Cootnomenn IPOHE
komno3uuu T (A) (r/ra) T (B)(r/ra) eA:B Habaopaemo  (*PacuetrHoe
u e )

C75 50 20 5:2 73 79
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C76 100 20 5:1 73 79
C77 200 20 10:1 73 79
C78 - 20 - 75 -
C79 50 - - 15 -
C80 100 - - 15 -
C81 200 - - 15 -

Ta6auua B2.12b.  T'epounuanass akruBHocTh B oTHOomeHun ECHCG coennnenus
dpopmyabt (I) (coenunenme 1.027) B KavecTBe KOMIOHeHTa (A) H
coennHeHusi B(vii) B kauecTtBe komnoHeHTa (B) (*pacueTHasi aAKTHBHOCTD,
paccuntanHasi no popmyJie Kosaon)

ID Ne Komnonen Kovmnonen CoorHomenn ECHCG

komno3uun T (A) (r/ra) T (B)(r/ra) eA:B Haoaonaemo  (*PacuerHoe
H € )

C82 50 20 5:2 100 100

C83 100 20 5:1 100 100

C84 200 20 10:1 100 100

C85 - 20 - 18 -

C86 50 - - 100 -

C87 100 - - 100 -

C88 200 - - 100 -

Taoauna B2.12c. I'epOouunaHas akTuBHOCTH B OTHOmIeHUH AMAPA coeguHeHus
¢popmyabt (I) (coenunenme 1.027) B KavecTBe KOMIOHEeHTa (A) H
coeanHeHusi B(vii) B kayecTBe komMnoHeHTa (B) (*pacueTHasi aAKTHBHOCTD,
paccuntanHasi no popmy.ie Koion)

ID Ne Komnonen Kovmnonen CoorHomenn AMAPA

komnozuun T (A) (r/ra) T (B)(r/ra) eA:B Hao6mopaemo (*PacuerHoe
U ¢ )

C89 50 10 5:1 100 100

C90 100 10 10:1 100 100

Ca1 200 10 20:1 100 100

C92 - 10 - 100 -

C93 50 - - 83 -

Co4 100 - - 100 -

C95 200 - - 100 -

Taoauna B2.12d. I'epounnanas aktuBHocTh B oOTHomieHHH LOLPE coexnneHus
¢popmyabt (I) (coenunenme 1.027) B KadecTBe KOMIOHeHTa (A) H
coennHeHusi B(vii) B kauecTBe komnoHeHTa (B) (*pacueTHasi aAKTHBHOCTD,
paccunTanHasi no popmy.ie Kosion)

D Ne Komnonen Kommnonen Coornomenn LOLPE

xkomnozuuu T (A) (r/ra) T (B)(r/ra) eA:B Habaopaemo  (*PacuerHoe
U e )

Co6 50 10 5:1 90 78

Co7 100 10 10:1 88 82

Co8 200 10 20:1 80 85

C99 - 10 - 75 -



C100
C101
C102

50
100
200

102

13
28
40
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DOOPMVIJIA N30BPETEHHA

I. Komnosunus, conepskainas B kadecTBe KomnoHeHTa (A) coepnneHue ¢opmyinsl (I)

NI €70 arpOXuMUYCCKHU IMPUEMIIEMYIO COJIb WJIN LUBUTTEP-UOHHBIC (I)OprI,

II I+ 0
N rd ~
1X2

5 R'R (D), rme:

A mpencrasnisier coOOW O-4UJICHHBIH TeTepOapHJi, BbIOPAHHBIA W3 TPYIIbL, COCTOSIICH H3:

Rp Rp R)p ROpy,
3 | |
\N)Y k \N \N

A-l Al g A-ll AV

(Rp (Rp (Rp
\ QS)\/ &

N
Nx
AV A-VI A-VII

b

r7Ie BOJHUCTAsl JIUHHUS OOO3HAYaeT TOUYKY MPUCOECAMHEHUS K OCTAJbHOW YaCTH
coenuHenus popmyasl (I),

10 p pasusiercs O, 1 wnu 2; u
kasxnbii R® Hezasucumo BbIOpaH M3 TPYIIbI, cocTosei u3 NH,, MeTuia u MeToKCH;
kaxpni 3 R' 1 R? HesaBucnmo NpeACTaBIsieT COOON BOIOPOI MIIM METHIT,
Q npexncrasisier co6oit (CR¥R™)y;
m pasnsiercs 0, 1 wnu 2,

15 kaxabii m3 R™ u R? Hesasmcumo BbIOpAaH M3 TPYIIBL, COCTOSLIEH M3 BOAOPONA,
ruapokcu, Metuia u NHy;
Z npencrasisier coboii —S(0),0R'?, -C(0)OR ', -C(O)NHS(0),R"* u —~C(O)NHCN;
R" MPEICTaBIISIET COOOM BOAOPO, METHJI, O€H3MIT YT (DEHWIT,
u R" npencrasisier co6oii merun, -NH,, -N(CH3), nim -NHCH3;

20
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U B KauecTBe KommoHeHTa (B) mo MeHbineii Mepe oxuH repOuLHI, BBIOpAHHBIN M3
IPYNIbL, COCTOSALLEH U3:
B1: repbunmna, npeacrasinstomero codoit uurudburop HPPD;
B2: cunTeTHUECKOrO ayKCHUHOBOI'O repOnInaa,
B3: repOuruna, koTopsiii nefcTByer 3a cuer narudouposanusi ACCassr; u
B4: repOuumpa, KOTOpbIH HMHrHOMPYeT KJIETOYHOE JeJieHHe 3a CYeT
BMemaTesbcTBa B OnocuHTe3 VLCFA,;

HJIK €70 arpOHOMHYECCKH ITPHUEMIIEMYTO COJIb.

2. Kowmmosunus no 1. 1, rae Z BeIOpaH U3 TPYIIbI, COCTOSIEH 13!
-C(O)OH, -C(O)OCH;, -S(0),0H, -C(O)OCH,C¢Hs, -C(O)OC¢Hs wu -
C(O)NHS(0),N(CHj3)s.

3. Kommosunus o n. 1 wm 1. 2, rne A BeiOpan u3 A-I, A-II u A-III, onpeneneHHBIX B
m 1.
4. Komnosnuus no m. 1, rae koMnoHeHT (A) BbIOpaH W3 rpynmsl U3 35 COENMHEHUH,

[OKa3aHHbBIX B TaOIULIE HUXKE:

Ne coennHeHuUst CrpykTypa
1.001 E\N
N | N )
N4N+\/\s/
7 X0
o
1.002

1.003
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Ne coequHeHus1 CrpykTypa
1.004 N
E:‘\
NN
- OH
E 70
o~ (0]
F
F
1.005

1.006
1.007
1.008 NH,
B
N/ < N
o Il, 0
E A N S//
o /#/ SOH
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Ne coequHeHus1 CrpykTypa
1.009 \(\N
NN H
PN
Ly
Y
//S\o—
1.010 CN
N cr
I,
N _N
0o
OH
1.011
cr
(0]
OH
1.012 N
[ A
N7 | A\
NéNJ'\/\n/OH
o
cr
1.013 N
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Ne coequHeHus1 CrpykTypa
1.014
o
/
//S§o
1.015
N
N/ — H
N N+\/\n/°_
(o]
1.016 NH,
N
N/ | \Iil
N OH
o W
A °
F _
e}
F
F
1.017
NN
N/ /w
A NS (o]
\/\f
1.018 (\N
N I (/\:
~ NS o
Ng\/\n/
o)
Sy
F
F
1.019 o
NI N
kN/ x 0
|l o
N s7
Né \/\/ \o—
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Ne coequHeHus1 CrpykTypa
1.020 E\N
I
N%
o ~ NS (0]
N/
:: })}\O_ \/\g/
F
1.021 E\N
N7 | N
N4N+\/\H/OH
Br~ °©
1.022 [\N
|
N)\Eﬁ
o] N¢N+\><’(OH
- )K’<F
O 0]
F
F
1.023 CN
|
N N I
0 I N OH
N/
F
F
F
1.024 CN
|
N/ = H
o X Ni)\’(OH
o
F})‘\ o
F
1.025
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Ne coequHeHus1 CrpykTypa
1.026 CN
N)\(\‘
o
N /
NZ \)\s
VA
o (0]
1.027 N§N
Z Z 'l\ll
™ N+\/Yo
cl~ OH
1.028 (\N
NN Y OH o _
P
N 2
o}
1.029 o)
F. _
N F o
| F
N/ z ﬁ OH
] Y NMO
F>Hl\o‘ NH;
F
F
1.030 CN
N/ A HO (o]
H+ cr
X NH;
1.031 SN
cr- I+
H/ \N /
If, 0
N NG N
7o
o]
1.032 (\lN
\N z | 0 o
+ \\4
SN N N~ 5
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Ne coequHeHus1 CrpykTypa
1.033 N
| N
\N =z | II
N/NWN_
o
1.034 H
I
NI CI”
~N
= ~” "N
I,
N N\/\fo
cr o
1.035 o
F —
N F O
- F
N Z N OH
o) H"
X (0]
F
0N NH3
F
F

5. Komnosumusi no mobomy u3 mm. 1-4, roe xommoneHT (B) BbiOpaH u3 rpymmbl

repOULIIOB, COCTOSLICH U3

B1: uzokcaxnoprona, 6bensodenana, mupasokcudena, nzokcadaroTona,
NUPOCYIb(OTOINA, TOIPAME30HA, MUPA30IUHATA, ME3OTPHOHA, CYJIBKOTPHOHA,
OeH300UIIMKIIOHA, TeQYPUITPUOHA, TeMOOTPHUOHA, OUIMKJIONUPOHA, 3-[2-(3,4-
IUMETOKCH(EHNIT)-0-MeTHII-3-0OKCONTUpHaa3uH-4-
kapOonmn|ounmkino[3.2.1]okran-2,4-nuona, 2-[2-(3,4-numeTokcudenrn)-6-
METHJI-3-OKCOMUPUAa3UH-4-KapOOHII|-5-MeTHIIUKIorekcan-1,3-nuoHa, 2-[2-
(3,4-numeToKcud eHIIT)-6-MeTHII-3-OKCOMUPUAA3HH-4 -
kapOoHWI |uuKIIorekcan-1,3-nuona, 2-[2-(3,4-nuMeToKCcrueH T )-6-MeTHII-3 -
OKCOMUpHUna3uH-4-kapOoHmI|-5,5-auMernnukiorekcan- 1,3-auona, 6-[2-(3,4-
nuMeTOKCH(peHIT)-6-MeTHII-3-0Kconupuaasud-4-kapoonmn|-2,2,4,4-

TeTpamMeTuInuKIorekcan-1,3,5-rpuona, 2-[2-(3,4-aumeroxkcud eHumn)-6-MeTni-
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3-okconmpuaaszuH-4-kapOoHWI |-5-3TrnuKIorekcan- 1,3-quona, 2-[2-(3,4-
IuMeTOKCH(PEeHIIT)-6-MeTHII-3-0KconupuaasuH-4-kapoonmi|-4,4,6,6-
TeTpaMeTWILHKIOreKcan-1,3-a1oHa, 2-[6-nukionponun-2-(3,4-
nuMeToKcH(peH)-3-0kconupunasni-4-kapOoHMI | -S-MeTUIIUKIoreKcaH-1,3 -
IHMOHa, 3-[6-1uKnonponui-2-(3,4-1uMeToKcu(peHNT )-3-0KCOMUpUIa3nH-4-
kapOonm |6numkio| 3.2.1]okran-2,4-nuoHa, 2-[6-uuknonpomnui-2-(3,4-
nuMeTOKCH(eHHT)-3-0KComupuaa3suH-4-KapOOHMIT -5, 5 - TMMe THITIUKJIOTeKCaH-
1,3-nuoHa, 6-[6-tmuknonponui-2-(3,4-numMerokcudern )-3 -oKComupuaa3uH-4-
kapOonmi|-2,2 4, 4-TeTpaMeTHIILUKIIOTeKCcaH- 1,3, 5-TpuoHa, 2-[6-
nuktonponui-2-(3,4-guMerokcudeHn)-3-OKConupuaa3uH-4-

kapOoHWI |uuKIIorekcan-1,3-nuoHa, 4-[2-(3,4-n1uMeToKCHuEHIT)-6-MeTHII-3 -
OKCOMUpHUIa3uH-4-KapOoHMI|-2,2,6,6-TeTpaMeTUIITETPAriIPOITUPaH-3,5-
nuoHa, 4-[6-ukinonporui-2-(3,4-auMeToKCH(EeHNIT )-3-OKCONUPUAa3HH-4-

kapOoHmi|-2,2,6,6-TeTpaMeTHATETParuAPOIMpPaH-3,5-AHOHA U COSAMHEHUSI

dopmysl (1),
0o R202
R203
B
R204
R205 (H),

rae B BeiOpan u3 rpynmsl, cocrosimei u3 B'uB’,

N-w

N N

7 N_ O 101b
NN T R
R101a/ N—-N B

2

Blu

W BbIOpaH 13 rpymmsy, cocrosimeii u3 —N- n —CR*;

201 o
R™"* nmpencrasnser coboii Ci-Canku,

201b o .
R“” BbIOpan u3 rpynmsl, cocrosimeii n3 Bogopona u C;-Cjankuna,

202 o
R™ BoiOpan u3 rpynnsl, cocrosiueii n3 C;-Ceankuna, C-Ceranorenankuna,
C,-Coanxun-S(O), u rajoreHa, riue v npeacTapisieT coOOM 1eioe Yucio,

BbIOpanHOe u3 0, 1 wm 2;
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203 “
R™ BpIOpan u3 rpynmsl, cocrosiueii u3 Bogopoaa, rajorena, C,-Ceankmna, C;-
Cgranorenankuna, C,-Ceankmn-S(0O), u C;-Cgranorenankun-S(O)y, roe v

IpeaCTaBIsIeT Co0OM Lesoe Yrcio, BeiopanHoe u3 0, 1 wu 2;

R*" Bribpan u3 rpymmsl, cocrosimeit u3 ranorena, Ci-Ceanknna, Ci-
Ceranorenankuna u C,-Ceankun-S(O)y, rae v npencrasisier coboil ueioe

quCIo, BeiOpaHHoe u3 0, 1 wiu 2;

205 o
R™ BbIOpan U3 rpymnmsl, cocrosineli u3 Bogopoaa, rajorena, C,-Ceankuna u

Ci-Cgranorenankuna; u

206 o
R™™ BeIOpan u3 rpynmel, cocrosiueii n3 Bogopona u Ci-Csankuna,

B2: cHHTETHYECKOrO ayKCHHOBOrO repOMLUIa, KOTOPBI MpeacTaBiser coOoi
NUPHUIMHKAPOOHOBYIO KHUCIIOTY, XUHOJIMHKapOOHOBYIO KHCJIOTY,
(eHOKCHKapOOHOBYIO ~ KHUCJIOTY, OEH30MHYIO KHCIOTY, apWJIMUKOJIHUHAT,
NUPHUIMHKAPOOHOBYIO KHCJIOTY MK O€HA30IMH-3THI,

B3: wunrnbutopa ACCasbl, KOTOpBI MNpeAacTaBisieT COOOW IMKJIOTE€KCaHINOH,
(eHUIMUPA30INH WIIN APHIOKCU(PEHOKCHIIPOITUOHAT;

B4: repbunmna, obecneunsaroniero BMemmarenbcTBo B 6unocuntes VLCFA, kotopsiit
npencraBisier  coOOM  ameramuz, — XJIOpaLEeTaMuz, — OKCHALleTaMUZ,

TETPA30JUHOH, aHUI0(OC, KaheHCTpo, mupokcacynbPoH uiu nurnepodoc.

6.  Kommosuius no m. 5, rae KOMIOHEHT B BhIOpaH M3 TPYIIbI TepOUIHIOB, COCTOSIIEH
u3:

B1: U30KCaXJIOPTOJIA, Oenzodenara, nupasokcudena, u30KcadIIIOTONA,
NUPOCYIb(POTONA, TOMPAME30HA, MUPA30JIUHATA, ME30TPHOHA, CYJIbKOTPHOHA,
OeH300UIIMKIIOH], TeQypuITpUOHa, TeMOOTpHOHA, OUIMKIONUpOHa, 2-[2-(3,4-
IUMETOKCH(EHNT )-0-MEeTHII-3-OKCOMUPHUIA3UH-4-KapOOHWIT | IUKIIOreKcaH-1,3-
nuoHa u coenuHenus popmysl (1),

B2: amuHOmmpanupa, KIOMHpaaHna, MNHXJIOpaMa, Tpuxyonupa, (uypokcumnupa,
KBUHKJIOpaka, KBuUHMepaka, 2,4-D, 2-4-DB, xkiomenpona, MeKpomporna,
muxjopriporia, MCPA, MCPB,  xuopambena, nukamOb,  TBA,

¢bnopnupaykcudeH-oensmna, rajaykcudeH-mMerTuaa 1 OeHa30JuH-3TUJIA,
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B3: amnokcumuma, OyTpokCHIMMA, KJIETOAUMA, IUKJIOKCHINMA, TPOPOKCUANMA,

CETOKCUIMMA, TEMPATIOKCHINMa, TPATKOKCHIUMA, MTMHOKCaaeHa, KioauHador-
nponapriia, urajodon-oyrmna, nukinodon-mermna, ¢peHokcanpon-II-atuna,
¢bnyasudon-I1-6ytuna, ranokcugon-I1-merunia, mMetaMudora,

nponaksusadona, ksusanopon-I1-meruna, ksusanopon-Il-repypuna; u

B4: nudenamuna, HanpoaHwnupa, Hampomamuna, ¢aydenanera, wmedeHanera,

aleToxjopa,  ajaxjopa, Oyraxjopa, OUMeTaxjopa, JUMETEHAMHIA,
Metazaxjopa, C-Meronaxyiopa, METOKCAMUAA, NPETUNIAXJIOopa, MPONaxjopa,
NPOMU30XJIOpa, TEHWIXJopa, wundeHkapOa3oHa, (eHTpasaMuaa, a TaKxKe

anmnodoca, kadpeHcTposa, mupokcacyibdona u munepodoca.

Kommosumus mo m. 5 win 1. 6, rme KOMIOHeHT B BbiOpaH W3 Tpymnmbl repOHIHIOB,

COCTOSIIEN U3:

B1:

B2:

B3:

B4:

B1(1) Omumkmnormmpona, Bl(ii) cynbkotpuona, BI1(iii) TemOoTtpuona, B(iv)
me3oTpuoHa, B1(v) Tonpamesona, B1(vi) coenunenust ¢popmynnl (II) u B(vii)
2-[2-(3,4-numeToKcudp eH I )-6-MeTHII-3-OKCOMUPUAA3HH-4 -

KapOoHWI |uKJIoreKcaH-1,3-11uona;

B2(1) 2,4-D, B2(i1) ramaykcuden-mermna, B2(iii) ngukamOb, B2(iv)
Tpuxjonupa u B2(v) knonupanuna,

B3(i) xmerommma, B3(ii) mmHOkcanmena, B3(iii) mpomaksusadoma, B3(iv)
dnyasudon-I1-6yruna u B3(v) knonunadon-nponapruna; u

B4(i) C-meronaxnopa, B4(ii) aneroxnopa u B4(iii) nupokcacyibdoHa.

Komnosunuss mo mo0oMy W3 MpenbIqyIuX IyHKTOB, TA€ BECOBOE COOTHOIIECHUE

komroHeHTa (A) u komnoHenTa (B) cocrasnsier ot 0,01:1 mo 100:1.

Komnosunuss mo m000My W3 MPenbIyIIuX IyHKTOB, 7€ BECOBOE COOTHOIIEHHE

koMroHeHTa (A) u komnoHeHTa (B) cocrasnsier ot 0,025:1 no 20:1.

Komnosuuuss mo mo00oMy W3 MpenbIIyIiuX NYHKTOB, IIE€ BECOBOE COOTHOIIEHUE

KoMmroHeHTa (A) u komnoHeHTa (B) cocrasnser ot 1:30 o 16:1.
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I'epOuninanas KOMIO3ULMS MO JEOOOMY U3 NPEABIAYINNX MYyHKTOB, JOTOJHUTEIBHO
coZieprKaIasi MPUEMIIEMOE C TOYKHM 3PEHHUS CEJIbCKOTO XO3sIMCTBA BCIIOMOTaTENbHOE

BC€IICCTBO AJId COCTABJICHUS.

I'epOunmanas koMmo3uuus no m. 11, JOMONHUTENBHO coAep Kalias o0 MEHbIIEH Mepe

OJUH AOIOJIHUTEIbHbIN ITECTHIIU/I.

IepOunuaHas KOMIO3ULMs MO 1. 12, TAe NOMOJHUTENbHBIN MECTHIH MPEICTaBIISIET

co00ii repOUIU UK AHTUAOT repounma.

Croco0  ocylIecTBIEHUST  KOHTPOJSI ~ POCTa  HEKEJATEeNbHBIX  PACTEeHUH,
npeayCcMaTpUBAOIIUI NpUMeHeHne coenuHenus ¢opmynsl (I), ompeneneHHOro B
arobom w3 mm. 1-4, u repbunmma, BeiOpanHoro w3 rpynn Bl, B2, B3 wum B4,
onpeneneHHOro B JioOoM u3 mnm. 1, 5, 6 wim 7, B OTHOLICHHH HEXKEIATeNbHBIX

pacTeHUH WA MECTa UX MPOU3PACTAHUS.

Crnoco0 no 1. 14, rae coenunenus Gopmyansl (I) u repOurin, BEIOpaHHBII U3 TPy

B1, B2, B3 unu B4, npumenstoT B (popMe KOMITO3UIMH 1O 1t000oMy u3 m. 1-12.
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