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CIIEHM®UYECKH 3AMEIEHHBIE 3-®EHWJI-5-CITMPOLUKJIIOIIEHTHII-3-
ITMPPOJIMH-2-OHbI U UX ITPUMEHEHHWE B KAYECTBE I'EPBUIIM/IOB

Hacrosimee n3o0peTeHne OTHOCUTCS K HOBBIM repOULIMIHO aKTHBHBIM
nUPpPONHH-2-0HaM obmmeit Gopmynsl (I) uin UX arpOXUMUYECKH TPUEMIIEMBIM COJISIM
U K UX PUMEHEHUIO JUIsi OOPBHOBI C MIHUPOKOJUCTHBIMU COPHSAKAMH U COPHBIMH
TpaBaMH B KYJbTYpax MOJIE3HBIX PACTEHHH.

CoenuHeHus kjacca 3-apUInUuppOIUINH-2,4-AUOHOB U UX MOJyUYeHUE U
NPUMEHEHHE B KaueCTBe repOULHIOB XOPOIIO U3BECTHBI U3 YPOBHS TEXHUKH.

C npyroii cTOpOHBI, OBLIN TAK)KE ONMUCAHBI OMLIMKJINYECKHE 3-ap UJITUPPOJIUIHH-
2,4-nuoHoBbie pousBoaHbie (EP-A-355 599, EP-A-415 211 u JP-A 12-053 670) u
3aMeIeHHbIe MOHOIMKIHYECKUE 3-apUINUPPOITUANH-2,4-THOHOBbIE POU3BOTHBIE
(EP-A-377 893 u EP-A-442 077), Hannpumep, oOnanammue repOuIuaHoON,
MHCEKTHIUHON MIH QYHTHUIUJHONW aKTUBHOCTHIO.

ANKUHUI-3aMeIleHHbIe 3-QeHIITUPPONUANH-2,4-THOHBI C TePOULIUIHBIM
neiictBueM Takke u3BecTHbl u3 WO 96/82395, WO 98/05638, WO 01/74770, WO
15/032702, WO 15/040114 nnu WO 16/207097.

O} dexTuBHOCTH 3TUX TepOUIUAOB IPOTHB BPEIHBIX PACTEHUH 3aBHCUT OT
MHO’KECTBa IOKa3aTeel, HampuMep, UCIOIb3yeMOl HOpMBbI BHECEHHs, (POpMBI
npenapara (CocTaBa), BpeAHbIX PACTEHUH, C KOTOPHIMU HEOOXOAUMO BeCTH OOpbOYy B
KQKJIOM CJIydae, CIeKTpa BPeAHbIX PACTEHUH, KJIMMAaTa U XapaKTEPUCTHK MOYBHI, a
TaKXXe JUIMTEJIbHOCTHU AEHCTBUS H/UJIU CKOPOCTH pasyiokeHus repoununa. Muorue
repOUIUIbI U3 TPYMIBI 3-apMIMHPPOTUANH-2,4-THOHOB TPEOYIOT BBICOKUX HOPM
BHECEHHS JJISl TOCTHKEHHS JOCTATOYHOTO repOUIIUIHOr0 AeHCTBUS U/ HIIH
5(peKTUBHBI B OTHOLUIEHUH TOJBKO Y3KOTO CIIEKTPa COPHSAKOB, YTO JAENAET UX
BHECEHHE YKOHOMUYECKH HEMPHUBIEKaTeNbHbIM. TakuM 00pa3oM, CyIecTBYeT
noTpeOHOCTh B aJIbTEPHATUBHBIX TepOHIINIaX, KOTOPbIEe 00JaJal0T yIydIleHHBIMU
CBOWCTBAMU H SIBJISIFOTCSI SKOHOMHYECKHU NMPHUBJIEKATEIbHBIMU H B TO )K€ BpEMs
3 dpexTuBHBIMHU.

CrnenoBaTenbHO, I[€JIb HACTOSIIEr0 H300pEeTEHUS 3aKIII0UAEeTCsI B 00eCIeueHN N

HOBBIX COGI[HHGHPIFI, KOTOPBIC HE UMCHKOT YKa3aHHBIX HEAOCTATKOB.
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Takum oOpa3om, HacTosAIEee H300pETEHUE OTHOCUTCS K

CIUPOLUKIIONEHTUITUPPOIUH-2-0HaM oOureit popmyisl (I)

(1)

U UX arpOXUMHYECKH MPUEMIIEMBIM COJISIM, B KOTOPOM

X o3HauaeT C-Cg-ankokcu, C-Cg-rajoreHajakoKCcH HUJIU TajJoreH,

Y  osnauaetr C-Cg-ankui, C,-Cg-ranorenankui, C;-Cgs-ankokcu, C3;-Cg-
LMKJI0AJKUI U FaJIOreH,

R!  o3nauaer Bogopon, C;-Ce-ankuia, Ci-Cy-ankokcu-C,-Cy-ankuin, C3-Ce-
nukgoankui, Cs;-Ce-uknoankuia-Ci-Cs-ankun, C;-Cge-ranorenankui, C,-Cg-aIkeHUI,
C,-Cy-ranorenankenun, C,-Cg-ankunun unu C,-Ce-ranoreHalIKuHNN,

R? o3Hauaer Bogopon, C;-Cs-ankui, Ci-Cy-ankokcu-Ci-Cy-ankuin, C;-Ce-
rajgoreHankui, Cs;-Cg-tuknoankuy, C,-Cg-ankenun, C,-Cg-ranorenankenui, C,-Cg-
ankuuuj, C-Cg-ankokcu unu C;-Cg-ranoreHaIkoKCH,

R’ o3Hauaer Bopopon, Ci-Cy-ankun, Ci-Cy-ranorenankui, Cz-Ce-LUKIOAIKUIT
WUJIU TaJIOTEH,

G oszHauaer Bomopox, yxonsuryto rpynny L unu katuoH E,

L O3Ha4YacT OAUH U3 NPUBEACHHBIX HUXKE pPadHUKaJIOB:

o) o 0 R 0
5 — 1l 6 / 8
/7 R
o (o) ||29

R*'  mpencrasmsier co6oit (C1-Cy)-ankun i (C1-Cs)-ankokcu-(C,-Cy)-amkum;

R’  mpencrasmsier co6oii (C1-Cy)-anmkui,

R®  mpencrasmsier co6oii (C1-Cy)-ankui, HesaMelmeHH bl GeHn uin heHnn,
KOTOPBI MOHO- MJIU MOJU3aMELIeH MOCPEACTBOM rajioreHa,

(C,-Cy)-ankun, (C,-Cy)-ranorenankui, (C,-Cy)-ankokcu, (C,-Cy)-

raJJOTCHAJIKOKCHU, HUTPO UJIU LITUAHO,
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R’,R” HE3aBUCHMO JAPYT OT Apyra NpeAcTaBIs0T COO0NH METOKCH HIIH
3TOKCH,

RS, R’ kaxmplii HE3aBUCHMO OPYT OT Apyra NpeacTaBiisieT COO0H METHII, 3THII,
¢deHnn, unu BMecTe 00pa3ylT HACBILIEHHOE 5-, 6- UK 7-4JICHHOE KOJbLO, UIIN
BMecTe 00pasyrT HACBIMEHHBIN 5-, 6- NN 7-4JIEHHBIH TeTePOLHKJI, COAepIKAIIH
aTOM KHCJIOPOJa UJIU CEepHl,

E  mpencraBnser co0oi MOH LIETOYHOTO METAJJIa, OJUH HOHHBIH SKBHBAJIECHT
IeJI0YHO3E€MeJbHOTO MeTaJlJIa, OJUH HOHHBINA 3KBUBAJIEHT AJIFOMUHUS UJIH OJUH
MOHHBIN 3KBUBAJIEHT MEPEXOJHOTO MeTalljla U1 KaTHOH rajJJoreHMarHus;
npeacTasisier co00N HOH aMMOHUS, B KOTOPOM Heo0s13aTeNbHO OJMH, 1BA, TPHU HIIH
BCE YEThIPE aTOMa BOJOPOAA MOTYT OBITh 3aMEHEHBI Ha OJIMHAKOBBIE HJIM PA3JIMYHBIC
panukanel, BeiOpanabie U3 rpynn C;-Cjo-ankua unu Cz-C7-UUKI0ATKWI, KaXKaast U3
KOTOPBIX HE3aBUCHMO APYT OT APyra MOKET ObITh MOHO- HUIM NOJIM3aMeleHa
nocpeacTsoM ¢gropa, Xjaopa, Opoma, MUaHO, THAPOKCH FIIU MPEepBaHa ONHUM UJIU
HECKOJbKMMH aTOMaMH KHUCJIOPOAA UIIH CEPhl; IPEACTABISAECT COOOH MUKINIECKUH
BTOPUYHBIA WM TPETHYHBIN anudaTudeckuil mwin rerepoanudaTuieckuii HoOH
aMMOHMS, HAallpUMED, B KaAXKAOM ciiydae MOPPOIUHUHN, THOMOP(POITUHHUM,
MUNEePUAUHUN, TUPPOIUIAUHUN, UIN B KaXKJAOM Cily4ae NPOTOHUPOBAHHBIN 1,4-
nuazabuuukio[l.1.2]okran (DABCO) unu 1,5-auazabuunkio[4.3.0]yunen-7-ex
(DBU); npexncrapnsieT cob0i reTepoapoMaTHYeCKHil KATHOH AMMOHHSI, HAIPUMED, B
KaXAOM CJy4ae NPOTOHUPOBAHHBIN MUPUANH, 2-METUINUPUANUH, 3-METUINUPUAUH, 4-
METUJINMUPUIANH, 2,4-TUMETUNNUPUANH, 2,5-TUMETUINUPUANH, 2,0- TUMETUITTUPUIH,
5-3TUN-2-MEeTUNNUPUANH, KOJUTUIAUH, TUPPOJ, UMUIA30J, XUHOJWUH, XUHOKCAJuH, 1,2-
AUMETHIUMHIA30J1, 1,3-TUMeTHINMHUAa30us METHICYIb(AT; UIH K€ TaAKXKE MOXKET
NPEeACTaBIATh COOOH MOH TPUMETHICY b OHUS .

AJIIKUII O3Ha4YaeT HaChILeHHbIE IPSMOLETIOYEUHbIE UIIN Pa3BETBIECHHbIE
yIJ€BOAOPOAHbBIE PaAUKaJIbl, UMEIOIINE YKa3aHHOE B KaXXJIOM Cllyuae YHUCJIO0 aTOMOB
yriaepona, Hanpumep, (C1-Ce)-ankui, TaKOW KaKk METHJI, ST, PO, 1-MEeTHIITHI,
Ooytun, 1-merunnponun, 2-metunnponu, 1,1-muMeTunsTun, neaTun, 1-mMmeTunoyTun,
2-mMeTunOyTuia, 3-MeTuin0yTUI, 2,2-1uMeTuanponui, 1-aTunnponui, rekcu, 1,1-
OIUMETUANpOnu, 1,2-quMeTUnnponui, 1-MeTuaneHTun, 2-MeTUINEHTHI, 3-
MeTuaneHTwi, 4-metuwinentun, 1,1-qgumerundyrtun, 1,2-gumerundyruin, 1,3-

auMeTunoyTun, 2,2-guMmetunoyTui, 2,3-qgumMetunoytun, 3,3 -qumetunoytu, 1-
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stunbyTun, 2-3tundytun, 1,1,2-rpumerunnponun, 1,2,2-rpumerwianponui, 1-3tumn-1-
METHUINPONUI U |-3TUI-2-METUITPOIHII.

I'anoreH-3aMenieHHbIN aJKUJ O3HAUAET NpsAMOLUECIIOYUYCYHbBIC NJIN PA3SBETBIICHHBIC

AJIKUJIbHBIE TPYMIIbI, I1€ HEKOTOPbIE UJIN BCE aTOMBI BOAOPOJA B 3TUX PyINIax MOTYT
OBITh 3aMEHEHBI Ha aTOMBI TasioreHa, Hanpumep, C;-C,-rasoreHaikmi, TakOH Kak
XJIOPMETHJI, OPOMMETHII, AUXJIOPMETHII, TPUXJIOPMETHI, PTOpMeTII, AUGTOPMETHUI,
tpudTopmeTHI, XIophTOpMETHI, AUXTOPPTOPMETHI, XIOPAUPTOPMETHI, 1-
xjopatui, 1-0pomatun, 1-¢propatun, 2-propatun, 2,2-nudpropatun, 2,2,2-
TpudTOpITUA, 2-XT0P-2-PTOPITUI, 2-XJI0p-2,2-1udTOpaTHA, 2,2-AUXITOP-2-PTOPITHII,
2,2,2-Tpuxnopatui, nearadpropatun u 1,1,1-tpudropnpon-2-wi.

AJIKEHHUJ 03HAYAE€T HEHACBIL[CHHBIE MPSMOLIECIIOYEUHbIE UJIU PA3BETBICHHBIE
yrJI€BONOPOAHBIE PAAUKAJIBI, HMEIOIINE YKa3aHHOE B KAXKJIOM CJIy4dae YHCJIO aTOMOB
yrjaepoaa U ONHY ABOWHYIO CBsI3b B JI0OOM monokeHun, Hanpumep, C,-Co-ankeHun,
TaKOW Kak 3TeHwNI, |-mponenui, 2-nponenu, 1-metunstenun, 1-0yrenun, 2-0yTeHun,
3-Oytenun, 1-metun-1-nponenun, 2-mMeTui-1-nponenui, 1-MeTua-2-nponeHun, 2-
METHUJ-2-TIPONEHUI, |-IEHTEeHU, 2-NIEHTeHUJ, 3-IeHTEHUJ, 4-NeHTeHu, 1-MeTui-1-
Oyrenun, 2-metun-1-0yrenun, 3-metun-1-0yrenun, 1-metun-2-0yteHun, 2-MeTuI-2-
OyreHun, 3-meTun-2-0yrenun, 1-metun-3-0yrenun, 2-metun-3-0yTeHun, 3-MeTui-3-
oyrenun, 1,1-numerun-2-nponenun, 1,2-qnumerui-1-nponennn, 1,2-numMeTnin-2-
nponenun, 1-3tun-1-nponenun, 1-3tun-2-nponenun, 1-rexcenun, 2-rekceHun, 3-
reKCeHU, 4-reKCeHuN, S-reKCeHuN, 1-MeTun-1-neHTeHun, 2-meTui- 1 -neuresun, 3-
MeTHJI-1-neHTeHun, 4-MeTui-1-neHrTeHun, 1-meTun-2-neHTeHu, 2-MeTua-2-
MMEHTEeHUJI, 3-MEeTHJI-2-TIEHTeHUJI, 4-MeTHJI-2-TIEHTeHUJI, 1-MeTUI-3-eHTeHnI, 2-
METHUJI-3-TIEHTEHUJ, 3-MEeTHJI-3-TIEHTEeHUJ, 4-MeTHII-3-TIeHTeHuI, 1-MmeTuin-4-
MMEHTEeHU, 2-MEeTUI-4-TIEHTeHUJI, 3-MeTul-4-neHTeHun, 4-metun-4-nearennn, 1,1-
aumetun-2-0yrenun, 1,1-gumerun-3-6yrenun, 1,2-gumerwn-1-0yrenun, 1,2-qumeTui-
2-0yrenun, 1,2-numernn-3-0yrenun, 1,3-gumerui-1-0yrenun, 1,3-gumerni-2-
oyrenun, 1,3-numerun-3-6yrenun, 2,2-numetun-3-0yrenun, 2,3-numetun-1-0yTeHun,
2,3-numeTun-2-0yrenun, 2,3-numetni-3-0yrenun, 3,3-qnumerui-1-0yrenun, 3,3-
auMeTuia-2-0yrenu, 1-3tun-1-6yrennn, 1-3tun-2-6yrennn, 1-3tun-3-0yrennn, 2-
stuia-1-0yrenun, 2-3tun-2-0yrenun, 2-3tun-3-6yrenun, 1,1,2-TpuMeTin-2-nponeHmn,
I-3Tun-1-metun-2-nponenun, 1-stun-2-merun-1-nponenun u 1-3tun-2-merun-2-

MPONEHUJI.
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AJNKMHUJI O3Ha4YaeT NPSIMOLETIOYEYHbIEC UM Pa3BETBJICHHbBIE YII€BOIOPOAHBIE
paauKalibl, UMEIIIHE YKa3aHHOE B KAXXJOM CJlydyae YHUCJI0 aTOMOB yIjiepoja U OJHY
TPOWHYIO CBSI3b B JIFOOOM moJioxkeHun, Hanpumep, Cr-Ce-aIKMHUI, TAKON KaK 3TUHUII,
l-nponuum, 2-nponuHua (unu nponaprui), 1-0yrunun, 2-0ytunmn, 3-Oytunun, 1-
METUJI-2-NIPONUHUI, |-TIEHTUHW, 2-TIEHTUHUJ, 3-TI€HTUHUJ, 4-IEHTUHUI, 3-MeTui-1-
Oytunuia, 1-metun-2-0ytunun, 1-metun-3-0yrunun, 2-metun-3-0yrtuaun, 1,1-
OUMETHUI-2-MIPONUHUI, 1-3TUN-2-1pOnuHUMI, |1-reKCUHu, 2-TeKCUHUM, 3-TeKCUHU, 4-
FeKCUHUI, S-TeKCUHUI, 3-MeTHl-1-neHTuHuI, 4-MmeTui-1-neHTuauna, 1-metumn-2-
MMEHTUHWUN, 4-MEeTHUN-2-TIEHTUHUI, |-MeTHUIN-3-TIEeHTUHWI, 2-MEeTHUJI-3-TIEHTUHUII, |-
METHUN-4-TIEHTUHUJ, 2-MEeTUNI-4-TIeHTUHWUI, 3-MeTun-4-neaTudui, 1,1-numerun-2-
oyrunnn, 1,1-gumerun-3-6ytunaun, 1,2-gumetnn-3-0yTuaun, 2,2- IMMeTHII-3 -
oyrunmnn, 3,3-gumertun-1-6ytuann, 1-3tun-2-6yruaun, 1-3tun-3-6ytunmn, 2-3Tui-3-
OytuHUI U 1-3TUN-1-MeTUI-2-NPONUHIII.

[{uKI0AJKUI O3HaAYaeT KapOOUMKINYECKYIO HACBIIEHHYIO KOJBIEBYI CUCTEMY,
UMEMIYI0 MPEANOUYTHTENbHO 3-8 KOJIBLEBBIX aTOMOB yIJiepoaa, Halmpumep,
LUKJIOMPOTHJI, UKIOO0YTHII, UMKJIOTEHTUJ I HUKJIOTeKCHI. B ciydae
HeOoO0sI13aTeIbHO 3aMEIEeHHOTO IIUKJIOATKHIIA BKIFOUYEHbI HUKJINYECKHE CUCTEMBI C
3aMECTUTEISIMHU, BKJIFOYAs TaAKXKE€ 3aMECTUTENU C IBONHON CBI3bIO Ha
LUKJIOAJKUJIBHOM paguKaje, HaIpumep, aJIKUJIUIEHOBYIO TPYIIY, TAKyI Kak
METUJTUACH.

AJIKOKCHU 03HadaeT HACBIIIEHHbIEC MPSIMOLENIOUYEYHbIE UJIN PA3BETBICHHBIE
AJIKOKCU paJMKalibl, UMEIIINE YKa3aHHOE B Ka)XXJIOM CJiydyae YHUCJIO aTOMOB yrjepoaa,
Hanpumep, C1-Ce-aKOKCH, TaKOW KaK METOKCH, STOKCH, MPOTIOKCH, |1-METHIITOKCH,
OyTokcH, |-MeTUINPONOKCH, 2-METUIMPONOKCH, 1,1-TMMEeTUIITOKCH, MEHTOKCH, |-
METHJIOYTOKCH, 2-MeTHJIOYTOKCH, 3-MeTHJIOYTOKCH, 2,2-TUMETHIIPOINIOKCH, 1-
STUJIIPONOKCH, TEKCOKCH, 1,]1-aumMeTunnponokcu, 1,2-guMeTuanponokcu, 1-
METHUJTIEHTOKCH, 2-METUJINMEHTOKCH, 3-METHIMNEHTOKCH, 4-MeTunmnenTokcu, 1,1-
aumetunoyTokcu, 1,2-numernndoyTokcu, 1,3-nuMeTunOyTokcH, 2,2-TuMeTHIIOYTOKCH,
2,3-numeTundyTokcu, 3,3 -nuMeTunoyTokcu, 1-aTundyrokcu, 2-3tundyrokcu, 1,1,2-
TPUMETUINPONOKCH, 1,2, 2-TpumMeTunnponokcu, 1-stun-1-metunnponokcu u 1-stun-2-
METUJINPONOKCU. ["aoreH-3aMemeHHbId aJIKOKCH 03HAYaeT MPSIMOLENIOYEYHbIE UITU
Pa3BETBJIEHHBbIE AJIKOKCHU PAaJUKaJbl, UMEIOUINE YKa3aHHOE B KAXKJAOM CJIy4ae YuCJo
aTOMOB yIJIepOJa, II€ HEKOTOPbIE UJIM BCE aTOMbI BOAOPOJA B 3TUX I'PyINIax MOTYT

OBITh 3aMEHEHBI HAa aTOMBI TaJIOT€HAa, Kak yka3zaHo Beiie, Hanpumep, C;-C,-
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raJjOreHaJKOKCH, TAKOH KaK XJIOPMETOKCH, OPOMMETOKCH, TUXIOPMETOKCH,
TPUXIIOPMETOKCH, GTOPMETOKCH, TUPTOPMETOKCH, TPUPTOPMETOKCH,
XJIOPPTOPMETOKCH, TUXIOPPTOPMETOKCH, XJTOPAUPTOPMETOKCH, 1-XxI0paTokcH, 1-
Opomatokcu, 1-pTopatokcu, 2-propatokcu, 2,2-nudropsTokcu, 2,2,2-
TpUPTOPITOKCH, 2-XJI0p-2-hTOpITOKCH, 2-XJ10p-1,2-nudpTopaTokcu, 2,2-guxynop-2-
¢dropaTokcu, 2,2,2-Tpuxgop3ToKcH, neHtadpropsTokcu u 1,1, 1-rpudropnpon-2-okcu.
Coenunenusi popmynsl (I), B 3aBUCUMOCTH OT THIIA 3aMeCTHUTEJIEH, MOTYT
NPUCYTCTBOBATh B BUAE T€OMETPUUYECKHUX H/MJIM ONTUYECKUX H30MEPOB HJIU CMeCe
HU30MEPOB PA3JUYHOrO COCTAaBA, HAIIPUMEP, MOTYT PUCYTCTBOBATb TAKXKE U B YUC-

bopme i mpanc-popme, KOTOpbIE OMPEAESTAIOTCS CAESAYIOIUM 00pa3oMm:

G
/
R1 o) X
-0
N = R
2N
(o] Y (o] Y
mpaHc-Popma yuc-dopma

Cmecu n30MepoB, HEOOSI3aTENbHO MONYUEHHBIE IPU CHHTE3€, MOXKHO Pa3aeiUTh
C UCIIOJIb30BAHHEM OOBIYHBIX METOJHUK.

Hactosimee nzoOperenne obecrnednBaeT Kak YUCTble U30MEPHI, TaK U CMECHU
TayTOMEPOB U U30MEPOB, UX MOJYy4YEHHE U IPUMEHEHHE, a TaAKXKe COAepKalue UX
koMmno3unuu. OgHako, AJs MIPOCTOTHI AaJbHENIIEro U3J10KeHUs, UCTIOJIb3yeMasl HUXKe
TEPMHHOJIOTHS BCEra OTHOCUTCS K coenuHenusiM Gopmyinsl (1), xoTs
NMOAPAa3yMEBAOTCS KaK YUCThIE COSIUHEHUs, TaK U HE00SA3aTENIbHO CMECH C
Pa3IUYHBIMU COOTHOILIEHUSIMU U30MEPHBIX U TAYTOMEPHBIX COEIUHEHUN .

CoenuHeHHs B COOTBETCTBUU C M300peTeHneM B O0LIeM BUJIE OMpPeaeIeHbI
dbopmynoit (I). [IpenmodTuTEeIbHBIE 3aMECTUTENH WJIH JHAMAa30HbI 3HAYSHUM
paguKaaoB, MPUBEAEHHBIC st GOPMYJ, YIIOMSHYTHIX BBIIIE H HUXKE,
MNPOUJIIIOCTPUPOBAHBI Jlajlee:

[IpenmoureHue oTAAT coequHeHUsM obmmei Gpopmynst (I), B KoTOpOit

X osHaugaer C;-Cg-ankokcu, 6pom, xjop unu GTop,
Y o3HauvaeT C-Cg-ankui, C-Cg-ranorenankui, C,-Cg-ankoxcu unu Csz-Cg-

LIUKJIOATKHUI,
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R!  o3nauaer Bogopon, C;-Ce-ankui, Ci-Cy-ankokcu-C,-Cy-ankuin, C3-Ce-
nukoankui, Cs;-Ce-muknoankuia-C-C,-ankun, C;-Cg-ranorenankui, C,-Cg-aIKeHHI,
Ci-Cy-ranorenankenun, C,-Ce-ankunun unu C,-Ce-raqoreHalKuHuMI,

R? o3Hauaer Boaopon, Ci-Ce-ankun, C;-Cy-ankokcu-C,-Cy-ankun, C-Ce-
ranoreHankus, Cs;-Cg-nmkaoankui, C,-Cg-ankenun, C,-Cg-ranorenankenui, C,-Cg-
ankunni, Ci-Cg-ankokcu unu C;-Cg-rajsoreHalIkoKCcH,

R’ o3Hauaer Bogopon, C,-Cy-ankun, C;-Cy-ranorenankui, Cz;-Ce-IHKITOATKIIT
WUJIH TaJIOTEH,

G os3nHauaer Bogopox, yxoxsmyto rpynny L unu katuoH E, rae

L O3Ha4YacT OAUH M3 NPUBEACHHBIX HUKE pPagUKaAJIOB!:

o 0 (o

/U\R4 )LO,RS \(:s:)\Rs

rae

R* o3nauaer C-Cy-ankun unu C1-Cs-ankokcu-Ci-Cy-ankui,

R®>  o3Hauaer C,-Cy-ankmi,

R®  osmauaer C,-C,4-ankui, He3aMeLeHHbIH QeHnn unu GeHuN, KOTOPbIii MOHO-
WU ToJin3ameleH nocpenctsoM ranorena, C,-Cy-ankuna, C-Cy-ranoresankunia uiu
IIUAHO;

E O3Ha4aeT MOH IIEJIOYHOr0 MeTaljila, ONUH UOHHBIN SKBUBAJIEHT
HIEJIOYHO3E€MENIbHOTO METAaJjIa, OJMH HOHHBIM SKBUBAJIEHT aJIOMHHHUS, OJMH HOHHBIN
OKBUBAJICHT NECPEXOAHOTO METaJljla, KATHUOH TaJJIOFrCHMarivusgd Ujinu MOH aMMOHUS, B
KOTOPOM He00s3aTeNIbHO OJUH, 1BA, TPU HJIM BCE YEThIPE aTOMa BOAOPOAA 3aMEHEHBI
Ha OAWMHAKOBBIC UJIU PA3JIMYHBIC padUKaAJIbI, BbI6paHHbIe H3 rpynn Cl-Clo-aHKI/IJ'[ UJin
C3-C7-uuKmoankmi, Kaxkaasi U3 KOTOPhIX HE3aBUCUMO MOHO- MJIH MOJIM3aMelleHa
nocpeacTsom ¢gropa, xjopa, OpomMa, IHAHO, TUIPOKCH.

Ocoboe npeanouTeHne OTAAT coequHeHUusIM oomei popmysl (I), B koTopoi

X osHaugaer C;-Cg-ankokcu, 6pom, xjop unu GTop,

Y  oznauvaer C,-Cg-ankui, C,-Cg-ranorenankui, C;-Ces-ankoxcu unu Cz-Cg-
LMKJIOAIKHUII,

R!  o3nauaer Bogopon, C;-Ce-ankui, Ci-Cy-ankokcu-C,-Cy-ankuin, C3-Ce-
nukigoankui, Cs;-Ce-muknoankuia-C-Cs-ankun, C;-Cg-ranorenankui, C,-Cg-aIKeHHI,

C,-Cy-ranorenankenu, C,-Cg-ankuauna unu C,-Cg-raloreHaJIKUHUJI,
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R?  o3nauaer Bogopon, C;-Ce-ankuia, Ci-Cy-ankokcu-C,-Cy-ankuin, C;-Ce-
rajgoreHankui, Cs;-Cg-tmuknoankuy, C,-Cg-ankenun, C,-Cg-ranorenankenuy, C,-Cg-
ankuaui, Ci-Ce-ankokcu unu C;-Cg-ranoreHanskokcu,

R’ o3Hauaer Bopopon, Ci-Cy-ankun, Ci-Cy-ranorenankui, Cz-Ce-LUKIOAIKUI
WUJIU TaJIOTEH,

G  o3HauaeT BoAOpOX, yxoasulyto rpynny L unu xkaruoH E, roe

L O3Ha4YacT OAUH U3 NPUBCACHHBIX HUXKE pPadUKaJIOB:

(o) (o]

)]\R“ )LO’RS

rac

R*  osnauaer C;-Cy-anxun uiu C;-Cs-ankoxcu-C-Cy-anxu,

R®>  o3Hauaer C-Cy-ankmi,

E  o03HavaeT MOH IIEJOYHOr0 MeTajlla, HOHHBIH SKBUBAJIEHT
MEJIOYHO3EMEIIBHOI'O METAaJlJIa, HOHHBIA 3KBUBAJICHT AJIIOMUHUA, UOHHBIA 3KBUBAJIEHT
NepeEXoaHOro METajljla, KATHUOH TaJJIOTCHMAarius UJWu MOH aMMOHUs, B KOTOPOM
HeoOsI3aTeIbHO OJIMH, ABA, TPU UJIU BCE YEThIPE aTOMa BOJOPOIA 3aMEHEHBI Ha
OJWHAKOBBIC WJIU Pa3JINYHbIe paaukabl, BeiOpanubie U3 rpynn C,-Cp-ankun wim Cs-
C7-1UKJIOANIKHII, KOTOPBIE SIBJISIFOTCSA 3aMEIIEHHbIMU.

UpesBbluaiiHOE MpeANOYTEHHE OTAAI0T coeanHeHusaM ooeit ¢popmyasl (I), B

KOTOpOH

X O3HadaeT METOKCH, 3TOKCH, OpoMm, xjop uiu ¢rop,

Y O3HA4YaeT METUJI, STUJI, HUKIOMPOIINI, STOKCHU, METOKCH,

R' o0O3HauaeT BOXOPOX, STHI, METHI, H-IPOIHJ, H-OYTHII, AJUIHIL,
METOKCUMETHUJ UJIH 3TOKCUMETHUII,

R® o3Hauaer BOJOPOJ WUJIM METHIJI,

R’  o3HauaeT BOXOPOX, METH, STHI, GPOM,

G osnauaer Bogopon, yxoxsmyto rpynny L unu katuoH E, rae

L

O3HA4YacT OAWH U3 NPUBECACHHBIX HUKE padUKaJIOB:

rae

4
R O3HA4YacT METHUJI, 5TUJI WU U30-TIPOIINII,



R’  o03HAaYaeT METHI, STUI, 430-IPOIHI UIH Mmpem-GyTu,
E  o3Havaer MOH HATPHUS WIJIM UOH Kalus.
ITony4yeHue coeqUHEHUN B COOTBETCTBHUU ¢ M300pereHuem obuiei popmysl (I) B
NPHUHIUIIE U3BECTHO UJIU MOJXKET OCYIIEeCTBISATHCS B COOTBETCTBUH CO criocobamu,
5 U3BECTHBIMU U3 JIUTEPATYPhI, HAIIPUMEDP, TOCPEICTBOM

a) UMKJIU3auuu coenuHenus oomein ¢popmyssr (I1)

1 / R3
R
~No o X 7
o N\ , (I
R
/ [0 Y
R10

2

rae Rl, R2, R3, X u Y UMEKT NpUBEACHHBIC BbILIEC 3HAUEHUS, U R
NpeACTaBsAeT COOOH aNKUII, MPEANOYTUTENHHO METHI HJIM 3TUJI, HE00S3aTENBHO B
10 NPUCYTCTBUH MOAXOSIIEr0 PACTBOPHUTENS HIIN pa3baBUTENsA, C TOMOIIBIO
MOAXO/SINEro OCHOBAHHS ¢ HOPMaNbHEIM OTiIenIenieM rpymmns R'°OH, min
b) mpoBeneHus peakuuu coequHeHus obuen Gopmynsr (I),
rae RI, R, R3, X n Y UMEIT NPUBEACHHBIE BbILIE 3HAUEHUsI, HAIIpUMED, C
coequHeHuem obmeit popmynsr (11I)
15 Hal-L (III),
rne L umeer npuseneHHble Bbilne 3HaueHus 1 Hal npencrasnser coOoli ramores,
NPEeANOYTUTEBHO XJIOP UK OpOM, HEOOS3aTeNbHO B MPUCYTCTBUHU MOIXOASIIETO
pacTBOpHUTENS MU pa30aBUTENsA, a TAKKE MOAXOIAIIEr0 OCHOBAHUS,

C) MpoBeneHUs peakiuu coenuHenuii oomeit popmynsr (IV)

\
(o) X
A\

20 av)

roe X, Y, Rl, R? u G umeroT NpUBEACHHBIE BhIlIE 3HaUeHus, 1 U npeacrasiser

2

co00l MOAXOASAIYI0 YXOOSIIIYIO TPYIIY, ¢ TOAXOASIIUM aJIKHHUJIBHBIM PEareHTOM

obmeii popmyisl (V)
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w—~r V)

2

rae R’ umeer NpUBEIEHHbIE BhIlIe 3HaUeHUsI 1 W mpeacTasisier co00H BOIOPOX
VI TIOAXOASIIIYIO YXOSALIYIO TPYIIy, He00sA3aTeNbHO B IPUCYTCTBUH MOAXOSALIINX
KaTaJu3aTOPOB M MOAXOASIIEro oCHOBaHUA. [IpuMepbl NIPUTOAHBIX YXOASILIUX IPYIII
W BKJIIOYAIOT aTOMBI rajIOT€HA, TaKHe KaK XJIOp, OpOM MM oA, CIOKHO3UPHBIE
TPYIIBI AJKHICYJIb(OHOBOUW KHCIOTHI, HAaIpuMep, Tpuduar, Me3unat unu HoHadar,
XJIOPHU MArHus, XJOPUJ LMHKA, paJUKaJl TPUAJKUIONIOBA, H paguKabl OOpHOI
kucioTel, Takue kak -B(OH), unu —B(Oankuin),. Upe3Bbl4aiiHO MPUTOAHBIMHU JUISI 3TOH
LeTH KaTaIH3aTOPaMH SBISIOTCS, B ocobenHocTH, Komruiekcsl Pd”, rie Bo MuOTrIX
cayudasx nobasnerne comu Cu’ Takke MOKeT GBITH OUSHD BBHIFOTHBIM.

OnucaHHast METOAMKA MPEACTABISIET COOOH M3BECTHBIN YPOBEHb TEXHUKHU H MPHU
5TOM TaK)Xe W3BECTHA B JINTEPATYpPE MOJ 3arojJOBKaMH "KaTAIU3UPYyEeMOe MalllalueM
Kpocc-couetanue", "coueranue Conoramupa, Herumu, Cy3syku, Ctunna uimn
Kymana".

AnbpTepHATUBHO, coenuHeHue oomeln ¢popmyisl (IV) Takke MOXKHO MOIBEPTHYTH
peakI Uy C aJIKHHIIBHBIM peareHToM odmeit ¢opmynsl (VI) npu aHanornaaom
NPUMEHEHUH ONMCAHHOHN BBIIIE METOJUKU COUETAHMS, 3aTE€M BBINIOJIHUTH
pacuienyieHue 10 STHHUIBHOTO coequHeHus obmeit gpopmynst (VIII), WO
2016/207097, PCT/EP2016/064132, u B 3aKJ0YEHUE €r0 MOABEPTHYTh PEAKIIUH C
MOAXOASIUM AJKUIUPYIOIIUM PeareHToM ¢ noaydenuem coeaunenus (I) B
COOTBETCTBHUU C U300pEeTEeHUEM, 1€ B KAJKJOM CJIydae B YKa3aHHBbIX 00ImuX Gopmynax
X, Y, R', R” u W uMeroT onucannoe 3HaueHHe U rpymnmna R, KOTOpasi MOXKeT OBbITh

OTINETJIEHA, MOJKET MPEACTABISATh COOOH, HAIpUMeEpP, TPUMETHJICUIUIIBHYIO TPYIITY.
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OTta MeToAMKa, TaKXKe U3BECTHAS M3 JINTEPATYPbl, TOAPOOHO OCBEIlEHa,
Hanpumep, B Beilstein Journal of Organic Chemistry 2011, 7(55), 426-431 u
Catalysis Communications 2015, 60, 82-87.

ITpenmecTBernHuky odmei Gpopmysl (IT) MOXKHO MONYYUTD IO AHAJIOTHHU C
U3BECTHBIMHU CIIOCO0AMHM, HAIPUMeEp, MMyTeM IPOBEAEHUs PEaKLHH CIOKHOro 3dupa
aMUHOKUCIOTHI oOmme popmyasl (IX) ¢ peHmnykcycHoit kucaoToi oduien GopmMyJibl
(X), roe RI, Rz, R3, Rlo, X, Y u Z uMerOT ONuCaHHbIE BhIIIE 3HAUEHHsI, HEOOSI3aTEIbHO
nyTeM 100aBJIEeHHS NeTHAPATUPYIOLIErO CPEACTBA U HEOOA3aTeIbHO B IPUCYTCTBUHU

NOAXOISINEr0 PACTBOPHUTENS HIIM pa3OaBUTENS .

10
R
(o]
% — (D
N~ + ==_ 3
1 H TR
R—O Y
(IX) (X)

ITony4yeHne CIOXKHBIX 3PUPOB aMHUHOKHUCIOT o0mei ¢popmyisl (IX) onucano B
npunnune B WO 04/024688 win WO 08/067873, u MOkeT ObITh BBIMIOJHEHO IO
AHAJIOTUU C ’TUMH METOAAMU, HAPUMEp, MMyTEM NMPOBEEHHS PeaKIuu
LIUKJIONIEHTaHOHA oOuei ¢popmysl (XI) ¢ nuaHuAOM HATPUs, € MOCIEAYIOLIUM
THIPOJIUTHYECKUM paclierieHneM 00pa3oBaBIIErocsi aMHHOHUTPUIA A0
AMHUHOKHUCJIOTHI ¥ 3Tepudukanmnu ¢ oOpazoBaHueM ciaoxHoro amuHospupa (I1X)
(meton IllTpekepa unu byxepepa-beprca). HeoOxoaumbie npeainecTBeHHUKH 0O1Ie
dbopmynbl XI MOKHO MONYy4YUTh, Hanpumep, 1o aHagoruu ¢ US 20090275574 u WO
2015165279.

1 /_<:\I\ —*= R0 \O
R—O 0  —— HN

(X1)
(IX)

@DeHuNyKCyCHbIE KUCIOTHI 00mmei ¢popmyisl (X) Takke U3BECTHBI, CPEaU
npouero, u3 WO 2015/040114, unu MoryT ObITh OJIYYEHBI IO AHAJIOTUH C
JUTEPATyPHBIMHA METOAAMU, HAIPUMED, IOCPEACTBOM NPOBEAECHUS PEAKLUHU

coenuHenus obmei ¢popmynsl (XII), B koTopoii X, Y, R'* u U umeror IIPUBEICHHBIE
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BbIIIIE 3HAUEHUS, TPUIAEPIKUBASACH YK€ OMUCAHHON METOIMKH KPOCC-COYETaHUsI, C
coenuHeHuem obmmeit popmynsl (V), B koTopoii W nMeeT nNpuBeIeHHbBIC BbILIE
3HAYEeHHUsI, U pacllerieHneM mojydarmuxcs 3gupos kapOonosbix kucioT (XIII)
CTaHIAPTHBIMU METOIAMHU:
X X
12,0 HO

R —_—
+ W————R —_—
oy U oy =

) V) (Xl

HeoOxonumeie npeamecTBeHHUKH oOuien Gopmynsl (XII) MOKHO MOTYyUHUTh,
HarpuMep, MOCPEICTBOM BBEICHUS all€TaATHON IPyNIbl B COEUHEHUs 00Len
dbopmynsl (XVI), B kotopoit X, Y u U UMeIOT npuBeASHHbIE BbIIIE 3HAYCHHUS,
U3BECTHBIMHU U3 JINTEPATYPBl METOJAMH.

3TO MOKHO BBINIOJHHUTH, HAIPUMED, MO aHAJOTHHU CO CIIOCOOAMH, ONMMMCAHHBIMHU B
WO 05/44796 nnu 8 WO 10/115780 nyTtem apuiaupoBaHUs aHUJIHHA 00med GopmMyIIsl
(X1V) BUHUIHACHXJOPHUAOM MO MeepBeiiHy ¢ MOCIeNYIOIUM THAPOINU30M

npoMexxyTodHoro coequHenus (XV) ¢ ucnonb3oBaHUEM aJKOTOJsATa:

X > o X X
H,N \N=O cl R12—OH R12,O

_— —
Cl o
cl Y U
v u cly U
Cl
(XIV) CucCl, (XV) (X1

Kpowme Toro, nanpHelmue ajibTepHATUBHBIE CIIOCOOBI MOJYYEHHS TaAKKE
u3BeCTHBI U onucanbl B WO 15/032702.

B cBorw ouepens, npenmecTBeHHUKU o0mei popmyasl (XIV) MOKHO MONYUYHUTH
U3 UMEIOLIUXCS B MPOJake aMUHOHUTPO(GEHOIOB OOBIYHBIMU CTAHAAPTHBIMHU
METOaMH, TAKUMH KaKk OpOMUPOBaHUE U/HIIN aJIKUIUPOBAHUE.

Hactosimee nzo0pereHne JOMOIHUTENBHO 00€CIeYnBAET COCIMHEHHS (POPMYJIbI

(X), B KOTOpO# paauKaibl UMEIOT CleAYyIOIINe 3HAUCHUA

o OHy

/I

(X),
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R’ o3mauaer BOJOPOJ WJIM METHJI,

X o3Haugaetr GTOp, XJIOP UIH OPOM,

Y  o3Hadaer METHUJ, 3TUJI, METOKCH, TOKCH.

Coenunenust popmyisl (I) B coorBeTCTBUU ¢ M300peTeHneM (UX W/UJIU COJH), B
NaJlbHEHIIEM COBMECTHO Ha3bIBaeMble "COEMHEHUSI B COOTBETCTBUH C
nzo0perenuem", 006aaga0T MPEBOCXOAHON repOunuaHoN 3G HEeKTUBHOCTBIO MPOTHB
IIUPOKOTO CIEKTPa IKOHOMHUYECKH BaKHBIX OJHOMOJbHBIX M ABYIOJbHBIX OIHOJETHUX
BPEHBIX PACTECHUI.

Takum obpa3oMm, HacTosIIee H300peTeHne Takxke obecrnednBaet cnocod 6opbOBI
C HeKeJlaTeIbHbIMH PACTEHUSIMHU HJIH PEryJHPOBAaHUS POCTA PACTEHUIH,
NPEANOYTUTENHHO B PACTUTEIBHBIX KYJIbTypax, B KOTOPOM OJHO HJIH HECKOJIBKO
COEIMHEHUN B COOTBETCTBUHU C M300PETEHHEM HAHOCST Ha pacTeHus (Hampumep,
BpEeIHbIE PACTEHHs, TAKHE KaK OJHOMOJbHbIE UK IBYAOJIbHBIE COPHIKU WU
HeJXXellaTeIbHbIE KYJIbTypPHbIE PACTEHHUs ), CEMeHa (HanpuMep, 3epHa, CEMEHHOM
MaTepuaj UM BereTaTUBHBIE MPOMAryJbl, TAKUE KaK KJIyOHU WU 4acTU MOOEroB ¢
MOYKaMH) WJIM TJIOINaAb, Ha KOTOPOU MPOU3paCTalOT pacTeHus (HampumMep, Ha
noceBHy miomanb). CoequHEHUs] B COOTBETCTBUH ¢ H300peTEeHHEM MOYKHO
NPUMEHSITh, HAMPUMEP, MEPE MOCEBOM (€CJIM BO3MOXKHO, TaAK)Ke MyTEM BHECEHHUS B
MOYBY), 1O MJIM TIOCJIE MOSIBJIEHUs] BCX0A0B. KOHKpeTHbIE MPUMEPBI HEKOTOPBIX
npeacTaBuTeneil Gaopbl OOHOAOIbHBIX U IBYAOJbHBIX COPHSAKOB, C KOTOPBIMH MOKHO
BeCTH OOpHOY C MOMOIIBIO COEJUHEHUH B COOTBETCTBUHU C U300pEeTEHHEM, MPUBEICHBI
naljiee, XOTs MepeyYrcIeHre He MpeaHa3HAueHO IJisi HAJIOKEeHUs] OTPaHUYEeHU N Ha
KOHKPETHBIE BUIBI.

OnHonmonbHBIE BpeaHbIE pacTeHus ponaos: Aegilops, Agropyron, Agrostis,
Alopecurus, Apera, Avena, Brachiaria, Bromus, Cenchrus, Commelina, Cynodon,
Cyperus, Dactyloctenium, Digitaria, Echinochloa, Eleocharis, Eleusine, Eragrostis,
Eriochloa, Festuca, Fimbristylis, Heteranthera, Imperata, Ischaemum, Leptochloa,
Lolium, Monochoria, Panicum, Paspalum, Phalaris, Phleum, Poa, Rottboellia,
Sagittaria, Scirpus, Setaria, Sorghum.

JIBynosibHBIe COpHsIKU ponoB: Abutilon, Amaranthus, Ambrosia, Anoda,
Anthemis, Aphanes, Artemisia, Atriplex, Bellis, Bidens, Capsella, Carduus, Cassia,
Centaurea, Chenopodium, Cirsium, Convolvulus, Datura, Desmodium, Emex,
Erysimum, Euphorbia, Galeopsis, Galinsoga, Galium, Hibiscus, Ipomoea, Kochia,

Lamium, Lepidium, Lindernia, Matricaria, Mentha, Mercurialis, Mullugo, Myosotis,
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Papaver, Pharbitis, Plantago, Polygonum, Portulaca, Ranunculus, Raphanus, Rorippa,
Rotala, Rumex, Salsola, Senecio, Sesbania, Sida, Sinapis, Solanum, Sonchus,
Sphenoclea, Stellaria, Taraxacum, Thlaspi, Trifolium, Urtica, Veronica, Viola,
Xanthium.

B ToMm cnyuae, korga CoefMHEHHUSI B COOTBETCTBHU C M300peTeHHEeM HAHOCAT
nepes NpopacTaHUeM Ha MOBEPXHOCTh MOYBBI, TO HJIM MOJHOCTHIO MPEIOTBPALIAETCS
npopacTaHue POCTKOB COPHSIKOB, MJIM COPHSIKU BBIPACTAIOT N0 CTAAUU 00pa30BaHUS
CEeMSIIOJIbHBIX JIUCTHEB, OAHAKO MOCJIE 3TOTO UX POCT MPEKPAIIAETCS.

Ecnu akTHBHBIE COEUHEHHS] HAHOCST HA 3€JI€HbIE YaCTHU PACTEHUU MOCTe
BCXOJIOB, POCT MpeKpamaercs mocyie o0paboTKH, U BpEeIHbIC PACTEHHUS OCTAIOTCS HA
CTaNU POCTAa HA MOMEHT HAHECEHUs, UJIU OHU MOJTHOCTHIO MOrubAI0T Yepes
OTNpeNeIeHHOE BpeMsi, TaK YTO TAKUM MyTeM OYeHb 3a0JIarOBPEMEHHO U Ha
MPOAOJIKUTEJIBHOE BPEMs YCTPAHSIETCSl BpeaHasl AJIs1 KYJbTYPHBIX PAaCTCHUM
KOHKYPEHILHSI COPHBIX PACTCHUN.

CoenuHeHHsI B COOTBETCTBUU C H300PETEHUEM MOTYT OBITh CEJIEKTHBHBIMH B
KYJIbTypax MOJE3HbIX PACTEHUHN, a TAKKE MOTYT UCIOJb30BATHCS B KAYECTBE
HECEJIEKTHUBHBIX TepOUIUIOB.

bnaronapst cBOMM repOMIUAHBIM U PETYJIUPYIOLIUM POCT PACTEHHUI CBONCTBAM,
AKTUBHBIE COCIUHEHUS TAK)KE MOKHO MPUMEHATH IJisi OOpbOBI ¢ BPEIHBIMHU
PacTEeHHUSIMHU B KYJIbTypaxX MeHETUUYECKU MOAU(PUIIMPOBAHHBIX PACTEHHH, KOTOPbIE
U3BECTHBI UJIK KOTOPBIE ele MpeaAcTOUT pa3padoraTs. B oOmem, TpaHCreHHbIE
pacTeHUsl XapaKTePU3YIOTCsI OCOOBIMU MOJIE3HBIMU CBONCTBAMH, HATIPUMED,
YCTOHUYMBOCTBIO K OMPENENI€HHBIM aKTHBHBIM KOMIIOHEHTAM, MPUMEHSIEMBIM B
arpoOXUMHYECKOUN MPOMBIILIEHHOCTH, B YACTHOCTH, K OMPEAeIEHHBIM repOuumam,
YCTOMYHUBOCTHIO K OOJIE3HSIM PACTEHUN MJIU MaToreHaM OoJie3Hel pacTeHU, TAKUM
KaK OTpeeIeHHbIe HACEKOMbIE HJIU MUKPOOPTAHU3MBI, TAKHE KaK TpUOBI, OaKkTepuu
unu BUpycel. Jlpyrue cnenuduieckue XapakTePpUCTUKU OTHOCSITCS, HATIPUMED, K
coOpaHHOMY MaTepuajly B OTHOLIEHUU KOJUYECTBA, KA4ECTBA, MPUTOTHOCTH IJIs
XpaHEHHs, COCTaBa U OCOOBIX KOMIIOHEHTOB. Hanmpumep, U3BECTHBI TPAHCTEHHBIE
pacTeHHs C MOBBIMIEHHBIM COAEPKAHUEM Kpaxmalia UJIH U3MEHEHHBIM Ka4e€CTBOM
Kpaxmajia, Wi PaCTeHUsS C IPYTUM COCTABOM JKUPHBIX KUCJIOT B COOpaHHOM
marepuaie. K npyrum ocoObIM CBOWCTBAM OTHOCSITCSI TOJIEPAHTHOCTD WJIH
YCTOMYUBOCTH K (pakTOpaM aOHMOTUYECKOTO CTpecca, HampuMep, K JKape, X0Joay,

3acyXe, COJIEHOCTH H YJIbTPaQUONETOBOMY H3JIYUEHHIO.
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[IpennoureHue OTAAOT NPUMEHEHHIO coennHeHni ¢popmysl (I) B cooTBeTCTBUH
¢ N300peTeHNeM WIIM UX COJIeH B SKOHOMHYECKHU BaXKHBIX TPAHCT€HHBIX KYJIbTYpax
NOJIE3HBIX U AE€KOPATUBHBIX PACTEHUH.

Coenunenus popmyinsl (I) MOXKHO IPUMEHATH B Ka4eCTBE repOUINAOB B
KYJIbTYpax MOJIE3HbIX PACTEHUH, KOTOPbIE YCTONYMBBI UM KOTOPBIM ObliIa MpUaHa
YCTOWYUBOCTh K PUTOTOKCHYECKUM 3P PekTaM repOUILUI0B C MTOMOLIBIO T€HHOM
UH)KEHEPUH.

TpaauuuoHHBIE yTHU CO3/IaHUS HOBBIX PACTEHU, KOTOpPbIE 00JagatoT
MOAU(DHUIIUPOBAHHBIMUA CBOMCTBAMH IO CPABHEHHIO CO BCTPEUYAOLIUMHICS 10 3TOTO
pPacTeHUSIMH, 3aKJIFOYAOTCSI, HAIPUMED, B KJIACCUYECKUX METOJAX BHIPAIMHBAHUS U
CO3JIaHUU MYTAHTOB. AJIbTEPHATHBHO, HOBBIE PACTEHUS C U3MEHEHHBIMH CBOWCTBAMHU
MOYHO CO3JaTh C MOMOIIBI0 PEKOMOUHAHTHBIX MeTOOB (cM., Hapumep, EP 0221044,
EP 0131624). Onucansel, HampuMep, HECKOJIBKO CIy4yaeB reHETHYECKUX MOAUUKAIUH
KYJbTYPHBIX PACTEHHUH C LEJbI0 MOAU(PHUKAIUN KpaxMalia, CHHTE3UPYEeMOTO B
pacrenusx (Hampumep, WO 92/011376 A, WO 92/014827 A, WO 91/019806 A),
TPAHCT€HHBIE KYJbTYPHBIE PACTEHHS, KOTOPBIE ABJISIOTCA YCTOHYUBBIMU K
omnpeneIeHHBIM repoununam riadocuHaTHoro Tuna (cM., Hanpumep, EP 0242236 A,
EP 0242246 A) wnu rnmudocarnoro tuna (WO 92/000377A), unu
cynabponunmoueBunHoro tuna (EP 0257993 A, US 5,013,659), unu x koMOUHALHSAM
WIH CMECSM 3TUX repOHIHMAOB BCIEACTBUE "MaKETHPOBAHUS I'€HOB", TAKHE KaK
TPAHCT€HHbIE KYJbTYPHbBIE PACTEHUS, HAIPUMeEpP, KYKYpy3a WJIH COsl C TOPTOBBIMU
HauMEeHOBaHUsIMH WK o6osHauenusivu Optimum ™ GAT™ (Glyphosate ALS
Tolerant),

- TPAHCTEHHbIEC KYJIbTYPHBIC PACTEHHUS, HAIPUMED, XJIOMYATHUK, CIIOCOOHBIE
npoayunpoBath TokCuHBI Bacillus thuringiensis (Bt TOKCUHBI), KOTOPBIE AENAIOT
pacTeHusl yCTOHYUBBIMU K onpeneseHHbiM Bpeautensim (EP 0142924 A, EP 0193259
A),

- TPAHCT€HHBbIEC KYJIbTYPHBIC PACTEHHS C MOAUDHUIIUPOBAHHBIM COCTABOM
xupHbIX kKucaotr (WO 91/013972 A),

- reHEeTHYEeCKU MOIU(PUIHPOBAHHBIE KYJbTYPHBIE PACTEHUS C HOBBIMHU

COEPIKAIMMMHUCS BELIECTBAMH MJIH BTOPUYHBIMH METa0OIMUTAMH, HAIPUMED, HOBBIMH

duTOaNeKCMHAMH, KOTOPBIE BBI3BIBAIOT MOBBIIIEHHYIO YCTOHYNUBOCTD K O0JIE3HAM

(EP 0309862 A, EP 0464461 A),
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- reHeTHYEeCKU MOIU(PUIUPOBAHHBIE PACTEHUS C YMEHbLIEHHON
doTopecnuparueii, KOTOpble MOKAa3bIBAIOT OOJIee BBICOKYIO YPOKaiiHOCTh U Oosee
BBICOKYIO TOJIEpaHTHOCTB K cTpeccaM (EP 0305398 A),

- TPAHCT€HHbIE KYJIbTYPHBIE PACTEHUS, KOTOPbIE MPOAYLUPYIOT
(bapMaLeBTUYECKN MJIM JUATHOCTHYECKH BaxkHble Oenku ("MOJeKyIspHas
dapmakomnes"),

- TPAaHCTEHHbIC KYJbTYPHBIE PACTEHUS, KOTOPbIE OTJIHYAKOTCS Oojee
BBICOKOH yPOKallHOCTBIO WJIU 00Jiee BBICOKUM KaueCTBOM,

- TPAHCTEHHbIC KYJbTYPHBIC PACTEHHS, KOTOPbIE OTJIHYAKTCS KOMOUHAIUEH,
HarpuMep, MPUBEJCHHBIX BHILIE HOBBIX CBONHCTB ("NakeTHPOBAHHUE T'€HOB").

MHOTrO4YUCIEHHBIE MOJICKYISIPHO-OMOJIOTHYE€CKHE TEXHOJIOTHH, KOTOPbIE MOJKHO
UCIIOJIb30BaTh JJIsI CO3/1aHUS HOBBIX TPAHCTE€HHBIX PACTEHUN ¢ MOAUGHUIINPOBAHHBIMHU
CBOWCTBaMU, B MPUHIIUIIE U3BECTHHI, CM., Hanpumep, I. Potrykus u G. Spangenberg
(pen.), Gene Transfer to Plants, Springer Lab Manual (1995), Springer Verlag Berlin,
Heidelberg or Christou, "Trends in Plant Science" 1 (1996) 423-431).

JUIst TAKOTO pOJla TEHETUYECKUX MAHUIYJISAIUHN, B IJIA3MHUIbI MOXXHO BBOJUTH
MOJIEKYJIbI HYKJIEHHOBON KUCIOTHI, KOTOPBIE MO3BOJISIOT MyTareHe3 Uik U3MEHEHUE
nocyienoBareqbHOCTH yTeM pekomOunaunu JJHK-nmocnenosarenpnocTeit. C
MOMOIIBIO CTAHAAPTHBIX CIIOCOO0B MOXHO, HAIPUMED, BBHIIOJHATH OOMEHBI
OCHOBAHHUSIMH, YAAJISITh YaCTH MOCIEI0BATEIbHOCTEH MM N00ABISATh MIPUPOIHBIE WU
CUHTeTHUYecKHue nociuenosarenbHocTu. s ceaseiBanus JJHK-dpparmenTos apyr ¢
APYroM K parMeHTaM MOKHO MPUCOENNHATH aanTepbl MM JUHKEPDI, CM.,
Hanpumep, Sambrook u ap., 1989, Molecular Cloning, A Laboratory Manual, 2-e u3n.
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY; unu Winnacker
"Gene und Klone", VCH Weinheim 2-e u3g. 1996.

Hanmpumep, co3nanue KJIE€TOK PaCTEHUH ¢ YMEHbIIEHHOH aKTUBHOCTHIO T€HHOTO
NPOAYKTA MOXKET ObITh JOCTUTHYTO MYTEM 3KCIPECCHUH MO MEHbIIEH Mepe OJHOM
cootBercTByIOLEeH anTUCcMbICTOBO PHK, onnoii cmeiciosoit PHK ansa noctuskenus
KOCYNPECCUOHHOTO 3¢ deKTa, HIIH MyTeM 3KCIPECCHH 110 MEHbIIeH Mepe OTHON
COOTBETCTBYIOIINM 00pa30M KOHCTPYUPOBAHHON prOOCOMBI, KOTOpas criequdpuaecku
pacuiernisieT TPAaHCKPHUIITH YKa3aHHOTO BhINIE TeHHOro npoaykra. C 3Toi 1enso B
MEPBYIO OUepeab MOKHO ucnoiab3osate JJHK-Monekyibl, KOTOpbI€ OXBATHIBAKOT BCIO
KOJUPVIOIYIO MOCIENOBATENBHOCTh T€HHOI'O MPOAYKTA, BKJIIOUYAs JII0ObIE BO3MOXKHO

NPUCYTCTBYIOIINE (PJIAHKUPYIOIIUE OCHenoBaTeIbHOCTH, a Takxke JJHK-monekynsl,
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KOTOPbIE OXBATHIBAIOT TOJBKO YaCTH KOAMPYIOLIEH MOCIEA0BATEIbHOCTH, IPUUYEM 3TH
JaCTH JAOJIKHBI OBITh JOCTATOYHO JAJIUHHBIMHU, YTOOBI MPOSIBIATH B KJIETKAX
aHTHCMBICTOBOU 3 ekT. Bozmoxkuo Takke ncnonb3zosanune JJHK-
NOCJIEJOBATEIbHOCTEN, KOTOPbIE UMEIOT BBICOKYIO CTEIEHb F'OMOJIOTHHU T10
OTHOLIEHHIO K KOJUPYIOLIUM IOCIeA0BATENbHOCTSIM F'€HHOT'O IIPOAYKTA, OJTHAKO HE
ABJISAIOTCSA MOJTHOCTBIO UIEHTUUHBIMU UM.

ITpu 5KCTIpecCcHu MOJIEKYJT HYKJIEMHOBOM KHCJIOTHI B PACTEHHSIX,
CUHTE3MPOBAHHBIA OEJIOK MOKET OBbITh JIOKAJHU30BaH B JIOOOM KeJaeMOoM
KOMIapTMEHTE pacTUTENbHON KiaeTku. OQHaKo, IJs TOTO YTOOBI TOCTHYb
JOKaJIM3AIUU B ONPENEICHHOM KOMIIAPTMEHTE, MOKHO, HaIIpUMep, KOIUPYIOIYIO
obnacte cBsa3ath ¢ JJHK-nocnenoBaTenpHOCTSIMH, KOTOPBIE TAPAHTUPYIOT
JOKAJIM3AIHUI0 B ONPENeIEHHOM KOMIapTMeHTe. Takoro poaa nociaeoBaTelIbHOCTH
U3BECTHBI CIIEIHAINCTAM B JAHHOH 00nacTu TeXHUKH (CM., Hampumep, Braun u ap.,
EMBO J. 11 (1992), 3219-3227;, Wolter u ap., Proc. Natl. Acad. Sci. USA 85 (1988),
846-850; Sonnewald u ap., Plant J. 1 (1991), 95-106). MonexkyJsibl HyKJIEUHOBOM
KHCJIOTBI TAK)K€ MOTYT 3KCIIPECCUPOBATHCS B OpraHesiax KJIEeTOK PAaCTeHUH.

TpaHcreHHbIE KJIETKH PACTEHUH MOXHO C IOMOIIBK U3BECTHBIX TEXHOJOTUN
pereHepupoOBaTh B LieJIble paCTeHUsA. B mpuHOune, TpaHCT€HHBIMU PACTEHUSIMH MOTYT
OBITH pacTeHus JIOOBIX KeJaeMbIX BUJOB PACTEHHIl, T.€. HE TOJbKO OAHOAOJbHbIE, HO
TaKXe U ABYAOJIbHBbIE pacTeHus. Takum 00pa3oM, MOXKHO MOJYYUTh TPAHCTCHHBIE
pacTeHus, KOTOpbIe MPHOOPETN H3MEHEHHbIE CBOMICTBA MyTEM CBEPXIKCIPECCUH,
CYNpeCcCUU UM MHTHOMPOBAHKS FOMOJIOTHYECKUX (= MPUPOAHBIX ) TEHOB WU
NOCJIEIOBATEIbHOCTENW T€HOB MJIH HKCIPECCUU Te€TEePOJOTHYHBIX (= Uy>KEepPOIHbIX )
Te€HOB HUJIH MOCJEIOBATEIbHOCTEH T€HOB.

[Mpennoutrurenbuo coequnenus (I) B COOTBETCTBUH ¢ H300pETEHUEM MOKHO
NPUMEHSITh B TPAHCTEHHBIX KYJIbTYPaxX, KOTOPbIE YCTOHYUBBI K PETYJIATOPAM POCTA,
TaKUM Kak, Harpumep, 2,4-D, nukam0Oa, unu k repouumnmam, KOTOpble HHTHOUPYIOT
He3aMeHHUMbIe (EePMEHTHI paCTeHUN, HampuMep, aneronakrarcuarassl (ALS), EPSP
CUHTa3bl, TIyTaMUHCHHTAa3bl (GS) unu ruapokcupeHNINupyBaTANOKCUTEHA3bI
(HPPD), nnn k repbunmunam u3 rpynnsl Cyab(GOHUIMOYEBUH, ITH(POCATOB,

0 (OCHMHATOB UK OEH30MIM30KCAa30JI0B U AHAJOTUYHBIX aKTHBHBIX COCIMHEHHH,
WU K JIOOBIM JKeJTaeMbIM KOMOMHALIUSM 3TUX aKTHUBHBIX COCIUHEHHH.
Oco0eHHO MPeANOYTUTENBHO COEIMHEHHs] B COOTBETCTBUU C H300peTeHHEM

MO>KHO MPUMEHSTh B TPAHCT€HHBIX KYJbTYPHBIX PACTEHUAX, KOTOPbIE YCTOWYHUBBI K
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KOMOMHauuu riaudocaToB U riaoGOCHHATOB, TTH(POCATOB U CYIb(HOHUIMOYEBUH UITH
uMHa30aMHOHOB. Hanbomnee npeanouTuTENbHO COEIMHEHNSI B COOTBETCTBUH C
N300pEeTEHHEM MOJKHO MPUMEHSTh B TPAHCTEHHBIX KYJIbTYPHBIX PACTEHUAX, TAKUX KaK,
HampuMmep, KyKypy3a HJIM COsl C TOPTOBBIMM HAMMEHOBAHUSAMH MU 0003HAYECHHUSIMU
Optimum™ GAT™ (Glyphosate ALS Tolerant).

IIpy mpuMeHEeHNHU aKTUBHBIX COEJUHEHHI B COOTBETCTBHH C U300pETEHUEM B
TPAHCTEHHBIX KYJbTypaX, MPOSBISIOTCS HE TOJBKO 3P (HEeKThl B OTHOMIEHUH BPEIHBIX
pacTeHull, HaONO1aeMble B APYTHX KYJIbTYpPaxX, HO TakKe 4acTo 3P eKTs, KOTOpbIE
crienupUIHBI 1JIsI TPUMEHEHHS] B KOHKPETHOH TPAHCTE€HHOW KyJIbType, HAaIpuUMep,
U3MEHEHHbIH WM CrIeUu(pUIECKH PACIIUPEHHBIH CIIEKTP COPHSAKOB, C KOTOPBIMH
MOKHO BeCTU 00pbOy, H3MEHEHHbIE HOPMbI BHECEHHUSI, KOTOPbIE MOXKHO UCTIOJIb30BATh
ISl IPUMEHEHUS, TPEANOYTUTEIbHO XOpomas KOMOMHUPYEMOCTh ¢ TepOHIIUIaMHU, 110
OTHOULIEHUIO K KOTOPBIM TPAHCI€HHAS KYJIbTypa YCTOMYMBA, a TAK)KE BIUSHUE HA POCT
U YPOKallHOCTh TPAHCTE€HHBIX KYJbTYPHBIX PACTCHUHN.

Takum ob6pa3om, u300peTeHne TakKe OTHOCUTCS K TPUMEHEHHUIO COSIMHEHU i
dbopmyibsl (I) B COOTBETCTBHU ¢ U300peTEHHEM B KauecTBe repOuIumoB st 00pbOBI C
BPEIHBIMH PACTEHUSMHU B TPAHCTEHHBIX KYJIbTYPHBIX PACTEHUSIX .

CoenuHeHHs B COOTBETCTBUU C U300pETEHUEM MOXHO MPUMEHATH B BUJIE
CMauMBaE€MbIX OPOIIKOB, SMYJIbIUPYEMBIX KOHLEHTPATOB, pa30pbI3ruBaeMbIX
pPacTBOPOB, MPOAYKTOB ISl ONBUIMBAHUS WJIU IPAaHyJ B OOBIUHBIX cOocTaBax. Takum
oOpasom, nzo0peTeHne Takxke odecrednBaeT repOULHIHBIE U PETYIHPYIOIHE POCT
pacTeHMi KOMIO3HUIINHU, KOTOPbIE COAEPIKAT COEANHEHUsI B COOTBETCTBUH C
nzo0pereHuem.

CocTtaBbl COEIMHEHHI B COOTBETCTBUH C U300pEeTEHHEM MOTYT OBITh
NPUTOTOBJICHBI PA3JIUYHBIM 00pa30M, B 3aBUCUMOCTH OT TPEOyeMbIX OHOIOTHYECKHUX
u/unu GU3NKO-XUMHYECKUX MMapamMeTpoB. Bo3MOKHBIE COCTAaBbI BKIOYAIOT,
Harpumep: cmaduBaemblie nopoiku (WP), pactBopumsie B Bone nopowmku (SP),
pacTBOpHMBIE B BOJI€ KOHIIEHTPATHI, 3MyJabrupyembie KorneHTparel (EC), amynbcun
(EW), Takue xak 3MyJbCUH MAcCJI0O-B-BOJE W BOJa-B-Macje, pa3dpbI3ruBaeMbie
pacTBOpHI, CycneH3noHHbIe KOHIeHTpaThl (SC), Aucnepcun Ha MaCISTHON MIIM BOJHOMU
OCHOBE, CMEIINBAaeMbI€ C MACJIOM PAaCTBOPBHI, KancynbpHble cycnen3un (CS), mpoayKThl
s onbinmuBanus (DP), cpencra nnst npoTpaBinBaHUsA CEMSIH, TPaHyJIbI IS
pazOpaceiBaHUS U BHECEHUs B ouBy, rpanyisl (GR) B Bune mukporpany,

HaIbLUIsIEMbIX, a0COPOLMOHHBIX U aACOPOLHUOHHBIX TPAaHYJ, TUCIEPTUPYEMbIE B BOJIE
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rpanynsl (WG), pacTBopuMble B Bofe IpaHyibl (SG), COCTaBbI B YIbTPaMaJbIX
o0beMax, MUKPOKATICYJIbl U BOCKU. DTU OTAEJIbHbIE THIIBI COCTABOB B MPHUHIUIIE
U3BECTHBI U onucaHbl, Hanpumep, B: Winnacker-Kiichler, "Chemische Technologie",
T. 7, C. Hanser Verlag Munich, 4-e u3a. 1986, Wade van Valkenburg, "Pesticide
Formulations", Marcel Dekker, N.Y., 1973, K. Martens, "Spray Drying" Handbook, 3-
e u3a. 1979, G. Goodwin Ltd. London.

BcrnomorartenbHbie CpeacTBa, HEOOXOAUMBIE JJIsl IPUTOTOBJIEHUSI COCTABOB,
TaKue Kak MHEPTHBIE BELIECTBA, MOBEPXHOCTHO-aKTHBHbIE BEI[ECTBA, PACTBOPUTENH U
npyrue no0aBKH, TaK»Ke U3BECTHBI U OMUCaHbl, HanpuMmep, B: Watkins, "Handbook of
Insecticide Dust Diluents and Carriers", 2-e u3na., Darland Books, Caldwell N.J.; H.v.
Olphen, "Introduction to Clay Colloid Chemistry", 2-e u3n., J. Wiley & Sons, N.Y ;
C. Marsden, "Solvents Guide", 2-e u3n., Interscience, N.Y. 1963; McCutcheon's
"Detergents and Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; Sisley and
Wood, "Encyclopedia of Surface Active Agents", Chem. Publ. Co. Inc., N.Y. 1964;
Schonfeldt, "Grenzflachenaktive Athylenoxid-addukte", Wiss. Verlagsgesell.,
Stuttgart 1976, Winnacker-Kiichler, "Chemische Technologie", T. 7, C. Hanser Verlag
Munich, 4-e u3n. 1986.

Ha ocHOBe 3THX COCTaBOB MOYKHO TaK’Ke MOJy4aTh KOMOWHALMK C APYTUMH
AKTHUBHBIMU COEMHEHUSIMH, HAllpUMep, MHCEKTHLUAAMHU, aKapULIUIAMH,
repOunuaamMu, GyHruuuaamu, a Tak:ke ¢ aHTHAOTaAMHU, YIOOpEeHUIMHU U/UNTH
peryiasTopaMu pocTa, HanpuMep, B BUJE TOTOBOI'O COCTaBa WJIH B BUAe OaKOBOI
cMecH.

AKTHBHBIE COEJUHEHHS, KOTOPbIE MOXKHO MPUMEHATh B KOMOHHAIIMH C
COENMHEHUSMHU B COOTBETCTBHH C U300pEeTEHHEM B CMEIIAHHBIX COCTABAaX HJIA B
0aKOBBIX CMeCsIX, MPEACTABISIOT COOOM, HaMpUMep, U3BECTHBIE AKTHBHbBIE
COeNMHEHUs, NeHCTBHE KOTOPhIX OCHOBAHO HA HHIUOUPOBAHHUH, HATIPUMED,
aneTosakTaTrcuHTasbl, anetuy-CoA kapOoKCcHIasbl, LET0I030CHHTA3bI,
EHOJIMUPYBHIIIUKUMAT-3-pocaTcuHTa3bl, IIYTAMUHCHHTETA3bI, H-
rUAPOKCH( CHIITUPYBATANOKCUT€HA3bl, PUTOCHAECATYPa3bl, POTOCUCTEMSI I,
¢dorocuctems! Il uau nporonopPUpPUHOreHOKCHUAA3BI, KAK OMUCAHO, HATIPUMED, B
Weed Research 26 (1986) 441-445 unu "The Pesticide Manual", 16-e uzganue, The
British Crop Protection Council and the Royal Soc. of Chemistry, 2006 u
LUTUPYEMOIl B TaHHOM JIOKYMeHTe JiuTeparype. M3BecTHbIe repOuLuabl HIIH

pPeryasaTopbl pOCTa paCTEHHH, KOTOPbIE MOKHO KOMOMHUPOBATH C COEMHEHUSMHU B
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COOTBETCTBHUU C U300pETEHHEM, MMPEACTABIAIOT COOOH, HAIPUMED, HUKETIPUBEIEHHBIE,
rie yKa3aHHbIe aKTUBHBIE COeJUHEHHUsI 0003HaueHbl INOO CBOUM "OOUIUM Ha3BaHUEM"
B COOTBETCTBHUM ¢ MexayHapoaHOH opranusanuei no cranaapruzauun (ISO), nubo
XUMHUYECKUM Ha3BaHUEM HIJIM KOJAOBBIM HOMepoM. OHM BCerjga OXBaThIBAIOT BCE
dbopMBI MpUMeHEeHUsI, TaKHe KaK, HapuMep, KUCIOTHI, COJIU, CIOXKHBIE 3P UpHI, a
TaK)ke BCe M30MepHbIe HOPMBI, TAaKHE KaK CTEPEON30MEpPBl U ONTHYECKHUE H30MEpHI,
JaXke €CJIM TaKOBbIE HE YIIOMHHAIOTCS HEMOCPEACTBEHHO .

[MpumepaMu Takux repOULUIHBIX KOMIIOHEHTOB JJIsl CMEUINBAHU S SBJISIOTCS:

aueroxjop, aumudayopden, amudayopdeH-HaTpuii, akJIOHUPEH, anaxyop,
AJUTUAOXJIOP, AJUIOKCHAUM, aJNIOKCUAUM-HATPUN, aMETPUH, aMUKapOa3oH, aMUOXJIOP,
aMunocynbpypoH, 4-amuHO-3-x10p-5-PpTop-6-(7-PpTop-1H-unnon-6-wn)nupunun-2-
KapOOHOBass ~ KHCJIOTA,  AMHUHOLMKJOMUPAXJOP,  aMHUHOLMKIOMHPAXJIOP-KAIUMH,
AMHUHOLMKJIOMUPAXJIOP-METHJI, AaMUHONMHUPAIUI, aMHTPOJ, CcylbdamMaT aMMOHUS,
aHunodoc, acymnam, arpasud, aszadeHuAuH, aszuMmcyiabdypoH, Oednybyramun,
OeHazonuH, OeHazomuH-3THI,  OeHdaypanun,  Oendypesar, OeHCyIbdypoOH,
oencynbypon-merus, OeHcynun, OeHra3oH, OenszobunmkioH, OeHzodeHamn,
OounuknonupoH, Oudenokc, Ounanadoc, Ounanadoc-HaTtpuii, Oucnupudax,
Ooucnupubak-HaTpuii,  Ouxcino3oH, Opomamun, OpomOytuxa, OpomMpeHOKCUM,
OpOMOKCHHUI, OPOMOKCUHMII-OYTHUPAT, -KaJui, -T€NTaHOAT U -OKTaHOAT, Oy30KCHUHOH,
Oyraxmop, Oyradenauun, Oyramudoc, OyreHaxyop, OyTpanuH, OyTPOKCHUIUM,
Oytunat, kadpeHcrpos, kapOeramun, kapeHTpasoH, kapPeHTPa3OH-3TUI, XJIopamMOeH,
xjaopOpomypoH, 1-{2-xmop-3-[(3-uukiaonponuia-S-rugpokcu-1-merui-1H-nupazon-4-
wi1)kapOoHmi]-6-(TpudTopmeTn )P eHun  nunepuanH-2-0H, 4-{2-xmop-3-[(3,5-
numetui- | H-nupazon-1-un)merun]-4-(metuncynbonun)oensonn}-1,3-gumernn-1H-
nupaszon-S5-un 1,3-numernn-1H-nupaszon-4-kapbokcunar, xnopdenak, xmopdeHak-
HaTpuii, xyopdeHnpomn, xJophaypeHod, XJIOppIypeHOI-METHJ, XJOPHIA30H,
XJOPUMYPOH, XJOPUMYPOH-3TUN, 2-[2-xy0op-4-(MeTuncynbdorui)-3-(mopdonun-4-
WIMETHIT)OeH301 |-3 -TUAPOKCHIIUKIIOTeKC-2-eH-1-0H, 4-{2-xmop-4-
(metuncynbdonmn)-3-[(2,2,2-rpudropsTokcu )mernn|6enzonn } -1-3tun-1 H-nupazon-
5-un 1,3-numernn- 1 H-nupazon-4-kapbokcunar, xjaopdranum, XJIOPTOJYPOH,
XJOPTAJI-TUMETHI, XJIOpCcynbdypoH, 3-[S-xmop-4-(TpudTopMeTHi)nupuana-2-ui]-4-
THIPOKCH-1-MeTUIMMUA30IUANH-2-0H, LWUHUAOH, LUHUJOH-3TUJ, LMHMETHUIIHUH,
HUHOCYJIbPYpPOH, Kiaauudoc, KIeToauM, kioauHadon, KiIoauHAPOM-NPONaPTHI,

KJIOMA30H, KJIOMCIIPOII, KJIOMMHUpAJINA, KJIOpaHCYyJaM, KJIOpaHCYyJIaM-ME€THJI,
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KYMHJIYPOH, LHMaHAMHJ, LHAHA3UH, LHUKJIOAT, LHMKIJIOMUPAHUJ, IUKJIOMHPUMOpAT,
LUKJIOCYNb(aMypOH, LHUKJIOKCUAUM, nuraitodon, nuranopon-0yTun, uunpasuH, 2,4-
D, 2,4-D-6yrotun, -OyTuin, -AUMETHJIAMMOHWH, -AUOJAMHUH, -3TWJ, -2-3THJITEKCHUII,
-M300yTHUJI, -U300KTUJI, -U30NMPONUIAMMOHUMN, -KajJui, -TPUU3ONPONAHOJIAMMOHUN H
-TponamuH, 2,4-DB, 2,4-DB-OyTun, -nuMeTHJIaMMOHHH, -H300KTHUJI, -KaJIUHd W
-HATpUH, NaiiMypoH (IUMpPOH), AAJANOH, 1a30MeT, H-IeKaHOo, necMmenudam, TeTO3MII-
nupasonat (DTP), nukamba, nuxnoOeHus, auxjopmnpomn, auxjoprpomn-P, nukinodomn,
nuknodon-merun, aukinodon-P-mernn, nukinocyinam, nudenszoksar, aupaydeHukaH,
nudaydpenzonup, nupnydensonup-narpuii, numePypoH, TUMeNUNepaT, TUMETAXJIOP,
OUMETaMeTPUH, JAUMeTeHaMuz, auMereHamua-P,  3-(2,6-pumetundenun)-6-[(2-
THAPOKCH-0-OKCOUHKIOreke-1-eH-1-un)kapbonun]-1-merunxunasonun-2,4(1H,3H)-
IUOH, 1,3-numernn-4-[2-(metuncyabdonmn)-4-(tpudropmerun)oenzounn|-1H-
NUPazon-S-un 1,3-numerun-1H-nupason-4-kapbokcunar, OUMeTpPacyabPypoH,
OUHUTPAMHUH, TUHOTEpO, nudeHaMua, TUKBAT, AUKBAT-IUOPOMUA, TUTUOMUD, AUYPOH,
DMPA, DNOC, sunoran, EPTC, scnpoxapd, standaypanuH, 3TaMeTCyabpypoH,
3TaMeTCyIbpypOH-METHUI, 3THO3UH, JTodymecar, »>TOKcupeH, >TOkcH]eH-3TuUIm,
3TOKCUCYNbPYPOH, 3TOOeH3aHU, 3TUI [(3-{2-xn0p-4-pTop-5-[3-MeTun-2,6-nuokco-4-
(Tpudpropmernn)-3,6-quruaponupumuaun-1(2H)-un]dpenokcu j nupunun-2-
wn)okcu]auerar, F-9960, F-5231, T.e. N-[2-xnop-4-pTop-5-[4-(3-¢pTopnponmn)-4,5-
auruapo-5-okco-1H-Terpason-1-un]penun]srancynpponamun, F-7967, Te. 3-[7-
xjop-5-prop-2-(tpudpropmernn)-1H-6ensumunazon-4-unl-1-merumn-6-
(Tpudropmerun)nupumunun-2,4(1H,3H)-nuoH, dbeHokcamnpor, benokcamnpon-P,
denokcampon->tus, (eHokcanpon-P-stun, ¢eHokcacynbpoH, (EHKBUHOTPHUOH,
denrpaszamun, ¢baammpor, baammpon-M-u3onponui, dramnpon-M-meTu,
dnazacynbdypoH, daopacynam, draopnupaykcuden, druopnupaykcudeH-O0eH3u,
bnyaszudon, dayasudon-P, dnyasudon-6yrun, dnayasudpon-P-oyrun, daykapbdasoH,
bnykapOa3zon-HaTpuii, payuerocynbdypoH, ¢payxnopanuH, Gaydpenaner, ¢aydenmup,
bnydennup-3Tun, bnymercynam, bIyMUuKIOpaK, (b IyMUKIIOpaK-IEHTUI,
dbaymuokcasuH, (ayomerypoH, ¢aypeHos, GaypeHON-OyTHUN, -TUMETHIAMMOHUN U
-metui, ¢ropriaukoder, ¢ropriaukoden-3Tun, ¢Guaynponanart, Qaynupcyiabypos,
bnynupcynbpypoH-MeTun-HaTpuii, GuaypunaoH, ¢aypoxmopunaoH, ¢GaypoKCUIHUp,
bnypokcunup-mentun, ¢aypramon, ¢uayruaner, ¢ayruaner-metun, ¢omecadew,
dbomecaden-narpuii, ¢opamcynbpypon, ¢docamuH, ria0GOCUHAT, TIOPOCUHAT-

aMMOHUH, rimo¢ocuHar-P-naTpuii, rmodocunar-P-ammonuii, rimrodocunar-P-naTpuii,
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ridocar, riaudocaT-aMMOHHH, -U30MPONMUIAMMOHHUH, -IUaMMOHUH,
-TUMETHJIAMMOHUM, -Kanui, -HaTpud u -tpumesnii, H-9201, t.e. O-(2,4-numerun-6-
Hutpodenun)-O->tun uzonponumipochopamMunoTuoar, raimaykcuden, ramaykcudpeH-
metua, rainocadeH, ramocynbQypoH,  TalOCyIbQypOH-METHUN,  Tajokcudorm,
rajokcudon-P, ramoxcudon-3TokcudTHI, ramokcudon-P-3TokcudTna, ranokcudor-

MeTu, rajokcudon-P-merun, rekcazunon, HW-02, t.e. 1-(numerokcudocdopuin)stun

(2,4-nuxnopdeHokcu)arerar, 4-runpoxcu-1-mMmeTokcu-5-meTun-3-[4-
(TpuTOPMETUN )TUPUANH-2 -1 |AMUIA30IUUH-2-0H, 4-runpoxcu-1-merun-3-[4-
(TpudTOpMETUN )TUPUANH-2 -1 |AMUIA30UUH-2-0H, (5-ruppoxcu-1-merun-1H-

nupaszon-4-un)(3,3,4-rpumerun-1,1-qguokcnno-2,3-nuruapo-1-o6enzoruoden-5-

WJI)METaHOH, O-[(2-runpokcu-6-okcouukorekc-1-en-1-mn)kapdonmn]-1,5-gumernin-3-
(2-metundennn)xunazonns-2,4(1H,3H)-nnon,  mmasamerabeHs, wumazaMmeTabeH3-
METHJI, HMa3aMOKC, HMa3aMOKC-aMMOHHH, UMa3annK, UMa3anuK-aMMOHUN, UMa3aIup,
UMa3anup-u30NpONUIAMMOHUN, HWMa3aKkBUH, HMa3aKBUH-aMMOHHH, HMa3eTaIup,
UMa3eTanup-aMMOHUN, UMa30CyabPypoH, uEAaHO(aH, HHAa3udIaM, HOIOCYIb(ypoH,
HonocynbpypoOH-MEeTUII-HATPHI, MOKCUHUJ, UOKCHHUJI-OKTAHOAT, -KaJIUi U -HATPHH,
undenkapba3oH, H3OMPOTYPOH, H30YPOH, H30KcabeH, uzokcadayTos, kKapOyTHIIaT,
KUH-043, T1.e. 3-({[5-(mu¢propmerun)-1-metun-3-(rpudpropmermn)-1H-nupazon-4-
W |MeTu  cynbPoHUN)-5,5-numerun-4,5-nuruapo-1,2-oxcasodn, KeTOCTIUPan0KC,
naktoden, jaeHauuna, aunypoH, MCPA, MCPA-Oyrotun, -IuMeTHIaMMOHUM, -2-
STUJITEKCUII, -U30NpOoNnuiIaMMOHull, -kanuii u -Hatpuii, MCPB, MCPB-meTun, -3tun u
-HATPHUN, MEKOMPOI, MEKOMpOom-HaTpuil, u -OyroTtua, mekomnpon-P, mekompormn-P-
OyTOTHN, -AUMETHJIAMMOHHH, -2-3THJITEKCHJI M -Kanuid, Medenaner, MedIyuaum,
Me30CyNbQYpPOH, Me30CyIbPypOH-METHUJ, ME30TPUOH, MeTaOeH3THA3ypOH, MeTaM,
MetaMu(ON, METAaMUTPOH, MeTa3axJiop, MeTa3ocynabPypoH, MeTabeH3THA3YPOH,
METHOTUPCYIb(YPOH, METHO30JI1H, 2-({2-[(2-METOKCUITOKCH )METHJI |-6-
(TpudTOpMETUN )TUPUANH-3 -1JI } KAPOOHUI UM KJIOTeKCaH- 1,3 -110H, METHUI
U30TUOIUAHAT, 1-metun-4-[(3,3,4-tpumetun-1,1-quokcuno-2,3-guruapo- 1 -
oenzotnodeH-5-mn)kapoonmn]- 1 H-nmupazon-5-un npomnaH-1-cynsdoHar,
METOOPOMYPOH, METOJIAXJIOP, S-METOJaXJIop, METOCYJIaM, METOKCYPOH, MeTpuOy3HH,
MeTCynbpypoH, MeTCyabQypOH-METHJ, MOJIMHAT, MOHOJHHYPOH, MOHOCYJIb(YpOH,
MOHOCY b YypoH-CcokHBIH 3dup, MT-5950, t.e. N-[3-xnop-4-(1-meTrmsTun)derun]-
2-MeTHUNTIEHTaHAMMU]I, NGGC-011, HaMmpomnamun, NC-310, T.€. 4-(2,4-

auxjopOeH3ounn)-1-meTmi-5-0eH3MIOKCUIUpPaso, HeOypoH, HUKOCYJIb(YPOH,
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HOHAaHOBasi KUCJOTa (MeJaproHoBasi KUCJIOTa), HOP(JIYpa3OH, OJIEMHOBAs KHCJIOTa
(>kupHBIE KHCJOTBHI), OpOeHkapO, opTocyibdaMypoH, OpPH3AJIUH, OKCAIUAPTHUI,
OKCaZNa3oH, OKcacyiab(QypoH, OKCa3ukjIoMe(dOoH, OKCOTPUOH  (JJAHKOTPHUOH),
okcupnyopdeH, mapakear, mnapakBaT Auxjopun, nedynaT, NEeHIAMMETAJHH,
NEHOKCyJaM, IeHTaxJop(eHoy, MEeHTOKCAa30H, MEeTOKCAMHJA, NeTpoJeiiHble Macia,
benmenudam, nukiopam, nukoauHadeH, MUHOKCAAEH, NMHUNEpPoPOC, MPEeTHIAXJIOoP,
NPUMHUCYJIbPYPOH, TPUMHUCYIbQYPOH-METUI, NMPOAHAMHUH, MPOGOKCUIUM, MPOMETOH,
NPOMETPUH, TMPOMaxJjop, NOpomaHuj, mnpomnaksuszadon, TmpomasuH, mpodawm,
NPOMU30XJIOP, MPOMOKCHKapOa3oH, MPOMOKCUKkapOa3oH-HATPUE, TPOMUPHUCYIbPYPOH,
nponu3damMua, npocyinbdokapd, mnpocynbdypoH, nupakionuna, nupadayden,
nupadaydeH-3Tui, mupacyiab@oTon, mupaszonuHar (mUpasosiaT), MUPa3ocyab(ypoH,
nupasocyiabPypoH-3TUN, nupazokcuden, nupubambeHs, nupudaMOeH3-H3OMPOIHII,
nupubambeH3-nponuy, nupudbeH30kcuM, nupudyrukapd, mnupumadon, nUPUIAT,
nupudranun, TUPUMHHOOAK, MHUPUMUHOOAK-METHJ, NMUPUMHUCYIb(aH, mupuUTHOOAK,
nupuTHOOaK-HATPpHUil, MNUPOKCAacyab()OH, MHPOKCYJNIaM, XHHKIJIOpaK, XHHMEpaK,
XUHOKJIAMHH, xwu3ajodon, xwusanodom-3tmwi, xuzanodon-P, xwusanopon-P-3tui,
xuzanodpon-P-repypun, QYM-201, QYR-301, pumcynbdypon, cadpaydenamum,
CEeTOKCHAHMM, CHOYPOH, CHMAa3WH, CHUMETPUH, CYJbKOTPUOH, CYJIb(EHTPA30H,
cyiabpoMeTypoH, cyibdpomerypoH-MeTHi, cyiabdocynbdypon, SYN-523, SYP-249,
T.e. 1-3TOKCH-3-MeTuia-1-0kcoOyT-3-eH-2-un S-[2-xnop-4-(tpudpropmerun)penokcu]-
2-autpobenszoar, SYP-300, t.e. 1-[7-pTOp-3-0kco-4-(mpon-2-uH-1-umn)-3,4-nurugpo-
2H-1,4-06eH30Kkca3uH-6-11]-3-NpONuI-2-THOKCOUMUa3onuaun-4,5-nuon, 2,3,6-TBA,
TCA (tpuxnopykcycHas kuciora), TCA-HaTpuii, TeOyTHYpOH, TepypUITPUOH,
TeMOOTPHOH, Tenpajokcuaum, tepOamun, TepOykapOd, TepOymeToH, TepOyTHIIA3UH,
TepOyTpUH, TETHIYNHUPOIUMET, TEHUIXJIOP, THA3ONMUP, THEHKapOa30H, THeHKapOa3oH-
meTus, TupeHcyrbhypoH, THheHCYAbPypoH-MeTHI, THOOEHKapO, THadeHauw,
TOJMHUPANAT, TOMPaMe30H, TPAJKOKCHIMM, TpuadamMoH, TpUaNIAT, TPHUACYJIbPYPOH,
Tpuasudiam, TpubOeHypoH, TpubeHypOH-METHI, TPUKJIONIUP, TPUSTA3UH,
TpudrokcucynpPypoH, TpudI0oKCUCYIbPYPOH-HATPHUIA, TpUQIYAUMOKCA3UH,
Tpudnypanus, Ttpudpnaycyabpypon, TpudpaycyrbQypoH-METHNI, TPUTOCYIb(YpPOH,
cynbdar MOY€BUHBI, BEpHOJIAT, 7J-0862, T.€. 3,4-nuxmnop-N-{2-[(4,6-
IUMETOKCUITUPUMHUINH-2-HIT)OKCH |OSH3 U } aHUJIUH.

[IpumepamMu peryiasiTOpOB POCTa PACTEHUH B KAY€CTBE BO3MOKHBIX KOMIIOHEHTOB

JJIA CMCIIMBAHUA ABJIAKOTCA:
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anuOenH3onap, auOeH3onap-S-MeTui, S-aMUHOJIEBYJIMHOBASI KUCIIOTA,
AHIUMHUAO0J, 6-0€H3UIIaMUHOTIYPUH, OPaCCHUHOIUI, KaTeXO0JI, XJIOPMEKBAT XJIOPUJ,
KJIONIPOM, HUKJIAHUIUL, 3-(LUKIONPOMN-|-eHUI)TPONNOHOBAs KUCJIOTA, JAMUHO3U,
Ia30MeT, H-JIeKaHOJ, JUKEryJakK, JUKEerylak-HaTPpUH, SHIOTa, S3HAO0TAI-TUKAIN,
-nuHaTpuii, © MOHO(N,N-1uMeTHIaIKHIaMMOHUI ), 3TedOoH, pIyMeTpaauH, GaypeHo,
baypenon-oyrun, paypnpumunon, popxnophenypon, rudOepeninHOBast KUCIOTA,
uHabeHdpun, uunon-3-ykcycHas kuciora (IAA), 4-uHnon-3-unmacisiHasi KUCJIOTa,
U30MPOTHOJIAH, MPOOEHA30JI, JKACMOHOBASI KMCJIOTA, CIOKHBIH METHIIOBBIN 3 up
’)KACMOHOBOMW KHUCJOTHI, TUAPA3U MAJEUHOBONW KUCJIOTHI, MEMMUKBATXJIOPUL, 1-
MeTUInuKiIonponeH, 2-(1-madptmn)aneramun, 1-HaQTHIYKCYCHAs KHCIOTA, 2-
HaQTUIOKCUYKCYCHAsI KHCJIOTAa, CMEeCh HUTPOPEHONIATOB, 4-0Kkc0-4[(2-
beHmTHI)aMUHO |MacIsiHas KUucioTa, nakiaodyrpason, N-penunpranamosas
KHCJIOTA, MPOreKCaNOH, MPOreKCaIuOH-KaJIbLHH, POTUAPOKACMOH, CAITHIUIOBAS
KHCJIOTA, CTPUTOJIAKTOH, TEKHA3€H, THANA3yPOH, TPUAKOHTAHOJI, TPUHEKCATAK,
TPUHEKCAMAaK-3THJI, LUTONe}, YHHKOHA30J, YHUKOHA30J-P.

AHTHOTBI, KOTOPBIE MOKHO IPUMEHSATh B KOMOMHALNHU C COEAUHEHUAMHI
dbopmyibl (I) B COOTBETCTBUU ¢ U300peTEHHEM U HeOOs3aTeIbHO B KOMOUHALINY C
JIOTIOJTHUTEIbHBIMU aKTUBHBIMU KOMITOHEHTAMH, TAKMMHU KaK MEePEUYNCIECHHbIE BbILIE
MHCEKTHUIU/bI, aKAPULIUABL, TepOULUABbI, PYHTULUABI, TPEATIOYTUTENBHO BBIOUPAIOT U3
I'PYIIIBL, KOTOPast COCTOUT U3 CIAEAYIOIUX

S1) Coenunenus popmynsl (S1)

G L

2 (81)

2

r7Ie CUMBOJIbI U UHIEKCHI OTIPENENISIIOTCS CIeAYIO UM 00pa3oMm:

np O3HadaeT HaTypahabHOe uucio oT 0 go 5, npennoututenbHo ot 0 1o 3;

Ra' osmauaer ramoreH, (C,-Cy)-ankmi, (C,-Cy)-ankokcu, Hurpo i (C1-Cy)-
raJIOT€HaJIKUII,

W, O3HadaeT He3aMELIEeHHBINH WU 3aMEIIEHHbINH JBYXBaJE€HTHbIN
FeTepOLII/IKJ'II/ILIeCKI/Iﬁ paauKag U3 rpynmnbsl 4aCTUIHO HEHACBIIMEHHBIX WA
APOMATHYCCKHUX NATHYJICHHDBIX FCTCPOLUUKIIOB, UMCIOIIUX OT 1 a0 3 KOJIBIIE€BBIX
reTepoaToMoB, BeIOpaHHbIX u3 rpynnbl N u O, rae B Kosblle IPUCYTCTBYET I10

MeHbIIeH MEpE€ OAHWH aTOM a30Ta U HE Oonee OOHOr'0 atoMa Kucjoponaa,
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MPEANOUTUTENBHO PAJUKaAJ U3 TPYIIIbI (WAl) - (Wah,

'(CHz)mA

(WA1) (WAZ) (WA3) (W,%)

rae

my o3HadaeT O unm 1;

Ra’ o3nauaer ORA3, SRA® i NRA’RA* win HachleHsbli uin
HEHACBILIIEHHBIN 3-7-4J€HHBIN IeTePOLUKI, UMEKOIINNA 10O MEHbIIEN Mepe OJUH aTOM
a30Ta U 710 3 reTepoaToOMOB, NPEANOUTUTENbHO U3 Ipynnel, coctosmeit us O u S,
KOTOPBIH NMpHUCOeANHEH K KapOoHMnIbHOH rpymnme B (S1) uepes aTom a3oTa u He
3aMeIleH WJIM 3aMelleH panukaiamu u3 rpynmsl, cocrosmen usz (Ci-Cy)-ankuna, (Ci-
C4)-anKokcu WM HeoOA3aTeIbHO 3aMELIEHHOTO (peHmna, MPeanoYTUTENbHO PaIHKal
dopmyasr ORA®, NHR,* uimm N(CH3),, B ocobennoctu, popmynsr OR,’;

R,’ o3nagaer BOJIOPOJ WJIM HE3aMELIEHHBIN UM 3aMeIeHHbII anudaTudeckuii
yIJI€BOAOPOAHBIA pagUuKal, MPEANOYTHTEIFHO UMEIOIKUN B 00mel CloKHOCTH OT 1 10
18 atomoB yraepona;

Ra' osmauaer Bomopon, (Ci-Ce)-amkmn, (C1-Cg)-aNKOKCH WM 3aMEIIEHHBIH HITH
He3aMeIleHHBbIH (eHMI;

Ra’ osmawaer H, (C,-Cg)-ankun, (C,-Cg)-ranorenankui, (C1-Cy)-ankokcu-(C -
Cg)-ankun, nuaso mim COOR,L’, rne Ry’ o3nauaer Bogopox, (C1-Cg)-amkun, (C1-Cs)-
ranorenankui, (C,-Cy)-ankokcu-(C,-Cy)-ankun, (C,-Cq)-runpoxcuankui, (C;-Cy,)-
rukoankun unu Tpu-(C-Cy)-ankuacuinu,

RA6, RA7, RA8 SIBJIIFOTCS OAWHAKOBBIMHU WJIM PA3JIMUHBIMHU U O3HAYAKOT BOJOPOJ,
(C1-Cy)-ankun, (C,-Cg)-ranorenankui, (C3-Ci2)-IUKIOATKUI UJIN 3aMEIeHHBIA WU
He3aMeIeHHbIH (peHu;

NPEeANOYTUTENBHO:

a)  COeINMHEHWs THUIA AUXJOP(EHUNUPA30IUH-3-KapOoHOBOM KucnoTsl (S17%),
NPEeANOYTUTENBHO COeANHEHHs, Takne Kak 1-(2,4-guxnopdennn)-5-
(3ToKCcukapOOHUI)-5-MeTUI-2-Mupa3oNuH-3-kapOoHoBas kucuora, >tuia 1-(2,4-
nuxjopdennn)-S-(a3rokcukapOoHU)-5-MeTI-2-nupa3onun-3-kapookcunar (S1-1)

("Medennup-nu3TUN"), U PONCTBEHHBbIE COENNHEHH, Kak onucaHo B WO-A-91/07874;
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b) mpomsBomHbIe AUXJIOPhEHMITHPa30IKapGoHOBOl KicaoTs (S1°),
NPEANOYTUTENBHO COEANHEHHS, Takue Kak 3T 1-(2,4-nuxnoppennn)-5-
Metunnupason-3-kapookcunar (S1-2), stun 1-(2,4-npuxnaopdennn)-5-
uszonponuinupason-3-kapookcunar (S1-3), atun 1-(2,4-nuxnoppennn)-5-(1,1-
AUMETUIITUI)THpa3zon-3-kapbokcunar (S1-4) U poACTBEHHBIE COEANHEHUs, KaK
onucano B EP-A-333 131 u EP-A-269 806;

c) mnpoussonusie 1,5-nudenunnupazon-3-kapboHosoii kucnorsr (S1°),
NPEeANOYTUTENBHO COCTMHEHUS, Takue Kak 3T 1-(2,4-nuxnoppenni)-5-
benunnupaszon-3-kapbokcunar (S1-5), metun 1-(2-xaopdenun)-5-peHunnupason-3-
kapbokcunar (S1-6) u ponCTBEHHbIE COEIUHEHUS, KaK OMUCAHO, Hanpumep, B EP-A-
268 554;

d)  coenmHenwus THIA TpHa3oIKapBOHOBOI KHcaoTH (S17), MpexnouTHTENBHO
COEAMHEHUs, TaKue Kak PeHXI0pa30(-CIOKHBIA 3TUIOBBIN 3¢up), T.€. 3Tua 1-(2,4-
nuxjopdennn)-S-rpuxnopmerun-(1H)-1,2,4-rpuazon-3-kapdokcunar (S1-7), u
POACTBEHHBbIE coequHeHuUs, Kak onucano B EP-A-174 562 u EP-A-346 620;

€) CcoeauHEHHs THNa S-OeH3Wi- uinu S-peHnn-2-u30Kca3onnH-3-kapOOHOBOMH
KUCIIOTHI UJTH 5,5-nudeHn-2-u30Kkca3onun-3-kapOooHoBoit kucnorst (S1°),
NPEeANOYTUTENBHO COEANHEHUS, TaKhe Kak 3Tl 5-(2,4-nuxnopOen3nn)-2-
n30KcazonauH-3-kapOokcunat (S1-8) wiau stun S-peHnn-2-u30kca3onnH-3-
kapOokcunar (S1-9) u poacTBeHHbIe coenMHEHHSs, Kak onucaHo B WO-A-91/08202,
wnu 5,5-nupennn-2-u3okcazonun-3-kapobornosas kuciora (S1-10) unm stun 5,5-
nudenunna-2-u3okcazonun-3-kapookcunar (S1-11) ("uzokcaguden-3tun"), unu x-
nponua 5,5-gudenun-2-u30kca3onuH-3-kapookcunar (S1-12), unu stun S5-(4-
bropdenun)-5-penunn-2-u3okcazonun-3-kapookcunar (S1-13), kak onucaHo B
naTeHTHoU 3assBke WO-A-95/07897.

S2) XwuHOJMHOBBIE MPOU3BOAHBIE GopMmysl (S2)

=
S (Rg')ne

o) (S2)

2

rae CUMBOJIbBI U HHACKCHI UMCIOT CJICAYIOIUE 3HAYCHUA!
1
Rg" o3nauaer ranores, (C;-Cy)-ankui, (C,-Cy)-ankoxcu, HuTpo unu (C,-Cy)-

rajJJor€HaJIKuJI,
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ng  O3HadaeT HaTypahapHOe uyuciao oT 0 go 5, npennoututenbHo ot 0 1o 3;

RB2 O3Ha4aeT ORB3, SRB3 1 0) 0% NRB3RB4 WJIA HACHIIIEHHBIM UIW HEeHACHIIIeHHBIN
3-7-4IeHHBIN T€TEPOLMKI, UMEIOIUN MO MEHbIIEH Mepe OJUH aTOM a30Ta U A0 3
reTepoaTOMOB, NMPEANOUTUTENbHO U3 rpynnbl O U S, KOTOPBII NPUCOEAUHEH Yepes
aTOM a30Ta K kKapOOHMIBbHOM rpynme B (S2) u He 3aMelleH UM 3aMelleH paJuKalaMu
u3 rpynmel, cocrosmeit uz (C;-Cy)-ankuia, (C1-Cy)-ankokcu uiu HeoOs3aTeIbHO
3aMeIeHHOro peHuIa, MPEeANOUYTUTENBHO paguKal GOpMy bl ORg’, NHRg* nnn
N(CH3),, B ocoGennoctu, popmymnsl ORg’;

Rg’ o3Hauaer BOJIOPOJ WJIM HE3aMEUIEHHbIH UJIN 3aMelIeHHbIN anudaTudeCcKui
yIJIE€BOAOPOAHBIA pagUKAN, MPEAMNOYTUTEIFHO HMEIO I B O0IIel CIIOKHOCTH OT 1 10
18 atomoB yraepona;

Rg' osmauaer Bomopoxn, (Ci-Ce)-amkmn, (C1-Ce)-aNKOKCH WM 3aMEIIEHHBIH HIH
He3aMeleHHbIH ()eHMT,

Tg o3nauaet (C; unu C;)-ankaHANUIBHYIO LETb, KOTOPas HE 3aMeIeHa HIIH
3ameniena oqHuM Wik nByMsi (C,-Cy)-ankunbabiMu pagukanamu unu [(Ci-Cs)-
aJIKOKCH |[KapOOHUIIOM;

NPEeANOYTUTENBHO:

a) COeNMHEHWs TUIA 8-XMHONUHOKCHYKCYCHOM KUCIoThl (S27),
IPEeANOYTUTENBHO

l-metunrexcun (5-xnop-8-xuHonnHOKcH)anerat ("KJIOKBUHTOCET-MeKcHin") (S2-
1),

(1,3-gumetunoyT-1-un) (5-xnop-8-xuHoauHokcu)amerar (S2-2),

4-annunokcudyTua (5-xmaop-8-xuHonuHoKcu)aerar (S2-3),

l-amnmunokcunpon-2-un (5-xaop-8-xuHonuHOKCH )arerat (S2-4),

sTua (5-xnop-8-xuHoauHokcH)anerat (S2-5),

mMeTua (5-xyop-8-xuHonuHokcH)anerat (S2-6),

amnmn (S-xyop-8-xuHonuHOKCH)auerat (S2-7),

2-(2-mponuIUAeHUMUHOKCH)- 1 -3Tuan (5-xnop-8-xuHoanHOKCcH )aerar (S2-8), 2-
okcomnporn-1-uxa (5-xnop-8-xunonunokcu)auerat (S2-9) u poACTBEHHBIE COCTUHEHUS,
kak onrcaHo B EP-A-86 750, EP-A-94 349 u EP-A-191 736 unu EP-A-0 492 366, a
TaKxke (5-xm0p-8-XUHOMMHOKCH)yKCycHas kuciora (S2-10), ee rugpatsl U COJH,
HaIrpuMep, €€ COJH JIUTHI, HaTPUs, KaJIusl, KaJbLHs, MarHus, allOMUHHUS, JKeJe3a,
aMMOHMS, YeTBEPTUYHOTO aMMOHHUS, cyJbpoHus unu Gochonus, kak onucaso B WO-

A-2002/34048;
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b)  coemuHenus Tuna (5-XI0p-8-XHHONMHOKCH)MAJTOHOBOH KHCIOTHI (S2°),
NPEANOYTUTENBHO COEANHEHHS, TaKNe KaK AUITHUI (5-XJI0p-8-XUHONIMHOKCH))MAJIOHAT,
auanaui (5-xaop-8-XMHOJIMHOKCH )MaIOHAT, METUJ 3TH (5-xyop-8-
XUHOJMHOKCH)MAJIOHAT U POJACTBEHHbIE COeJUHEHNUsI, Kak onucaHo B EP-A-0 582 198.

S3) Coenunenus popmynsl (S3)

(S3)

2

r7ie CUMBOJIbI M HHIEKCHI OMPEAESIOTCS CIEAYIOUUM 00pa3oM:

Re! osmauaer (C1-Cy)-anmku, (C,-Cq)-ranorenankui, (Ca-Cq)-ankenu, (Cy-Cy)-
ranoreHankeHus, (C3-C7)-UUKIOATKIII, TPEANOUYTHTEIHHO AUXJIOPMETHI,

Re%, Re’ SBIAIOTCS OXMHAKOBBIME HIIM PA3HYHBIME H 03HA4ai0T BORopox, (C-
Cyankun, (C,-Cy)ankenun, (C,-Cy)ankunnin, (C,-Cy)ranorenankmn, (C,-
Cy)ranorenankenmi, (Ci-Cy)ankunkapoamonn-(Ci-Cy)ankun, (C,-
Cy)ankenmnkapbamoun-(Ci-Cy)ankun, (Ci-Cy)ankokcu-(Ci-Cq)ankun, THOKCOTAHUI-
(C1-Cy)ankun, Tuazonmwi, Gypun, Gypunankui, THSHU, MUTEPUINI, 3aMeIleHHBIH
WY He3aMeleHHbIH (eHUII, Uiin Rc” u Re’ BMecre 00pa3yroT 3aMeLeHHOe WU
He3aMeIIeHHOE IreTePOIUKINYECKOe KOJbLO, MPEATOUYTHTEIBHO OKCA30JIHAHHOBOE,
THA30JUIMHOBOE, MUIEPUINHOBOE, MOP(POIUHOBOE, TeKCATUAPONTUPUMHUINHOBOE UITH
O€H30KCa3UHOBOE KOJbIIO;

NPEeANOYTUTENBHO:

aAKTHBHBIE COEMHEHUS TUXJIOPALETAMUIHOTO THIIA, KOTOPbIE YACTO MIPUMEHSIOT
B KQ4eCTBE JOBCXOMAOBBIX aHTHIOTOB (IEWCTBYIOIIHE B TOYBE aHTUIOTHI), HATIPUMED,

"muxnopmun" (N,N-guannun-2,2-nquxnopaneramun) (S3-1),

"R-29148" (3-guxnopauermi-2,2,5-TpuMeTii-1,3-okca3onuaut) ot Gupmel
Stauffer (S3-2),

"R-28725" (3-guxnopauermi-2,2-numetii-1,3-okcazonunun) ot pupmer Stauffer
(83-3),

"Oenokcakop" (4-muxjopaueTtun-3,4-guruapo-3-metun-2H-1,4-6eH30Kca3uH)
(S3-4),

"PPG-1292" (N-ammun-N-[(1,3-nuokconaH-2-ui)METHI | TUXJIOPALETAMH) OT

¢upmsl PPG Industries (S3-5),
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"DKA-24" (N-ammun-N-[(annmuiaMuHOKapOOHWI )METUII | TUXJIOPALIETAMH) OT
¢upmel Sagro-Chem (S3-6),

"AD-67" unu "MON 4660" (3-guxnopauerun-1-okca-3-azacnupo[4.5]nexan) ot
¢upmbl Nitrokemia winu Monsanto (S3-7),

"TI-35" (1-guxnopauerunasenan) ot ¢upmbl TRI-Chemical RT (S3-8),

"nmukynoHoH" (muuukiaoHoH) win "BAS145138" unu "LAB145138" (S3-9),

((RS)-1-nuxnopauerun-3,3,8a-rpuMerunnepruaponuppoio| 1,2-a]nupuMuaun-6-
oH) oT ¢pupmbl BASF,

"pypunazon" unu "MON 13900" ((RS)-3-puxnopanernn-5-(2-gypun)-2,2-
aumerunokcazonunut) (S3-10); u ero (R) uzomep (S3-11).

S4) N-anuncynasdoramuns popmynsl (S4) u ux conu

(Rp*)mp
RD‘I pr—

|
N/ % . (S4)
kXD

2
(RD )nD
r7Ie CHMBOJIbI U HHIEKCHI ONIPENeNISIOTCS CIeAYIO UM 00pa3om:

Ap osnagaer SO,-NRp’-CO unu CO-NRp’-SO,;

2

Xp o3navaetr CH unu N;

Rp'! o3nauaer CO-NRDSRD6 WU NHCO-RD7;

Rp? o3Hauaer rajoreH, (C;-C,)-ranorenankui, (C,-C,)-raJoreHalkoKkcH,
HUTPO, (C1-Cy)-ankun, (C;-Cy)-ankokcu, (C1-Cy)-ankuncynbdponmi, (C1-Cy)-
ankokcukapoonun wiu (C1-Cy)-ankunkapOOHUT,

Rp’ osmauaer Bomopoxn, (Ci-Cs)-ankmin, (C,-Cy)-ankernn unu (C,-Cy)-anKuHIL

Rp! o3nauaer ranoreHn, HUTPO, (C,-Cy)-ankun, (C,-Cy)-ranorenankui, (C;-Cy)-
ranoreHankokcH, (Cs-Ce)-unknoankmn, Genunn, (Ci-Cq)-ankokcu, nuuano, (C1-Cy)-
ankuntuo, (Ci-Cy)-ankuncynbpunui, (C,-Cq)-ankuncynbdonun, (C;-Cy)-
ankokcukapoonun win (C,-Cy)-ankunkapOoHUT,

Rp® o3Hauaer Bogopon, (C,-Ce)-ankun, (C;-Ce)-muknoankun, (C,-Cg)-ankeHun,
(C3-Co)-ankunun, (Cs-Ce)-unkioankeHmn, GeHWIT UIU 3-6-4JIEHHBIN reTepOnuKIIII,
comep Kalluil Vp reTepoaToMOB M3 TPYIINbI, COCTOSINEN U3 a30Ta, KUCIOPOaa U CEPHI,
r7ie CeMb MOCIEeIHUX PagUuKaiOB 3aMEIIEHbl Vp 3aMECTUTEISIMA U3 TPYIITIBI,
cocrosimei u3 ranorena, (C;-Cg)-ankokcu, (C1-Ce)-ranorenankokcu, (Ci-Cj)-

ankuncynbpununa, (C,-Cy)-ankuncynsponuna, (C;-Ce)-unkiaoankuna, (C;-Cy)-
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ankokcukapbonuna, (C;-C,)-ankunkapbonmna u ¢peHusa 1, B caydae MUKIHISCKUX
panukanos, Takxe (C;-Cy)-ankuna u (C,-C4)-rajoreHankuna;

Rp° osmauaer Bomopox, (Ci-Ce)-ankumn, (C,-Ce)-amxennn unu (C,-Ce)-amKuHmmn,
r7ie TP MOCJIEeIHUX paJuKaia 3aMelIeHbl Vp paJuKallaMyd U3 TPYIIIbl, COCTOSIIEH U3
ranorena, runpokcuna, (C,-Cy)-ankuna, (C-C4)-ankokcu u (C-Cy)-ankuntuo, uiau

Rp’ u Rp® BMecTe ¢ aTOMOM a30Ta, HECYLINM HX, 00pa3yT NUPPOTUIUHUIbHBIH
nin HHHepI/IHI/IHPlﬂbeIﬁ paaukal,

Rp’ osuauaer Bomopox, (Ci-Cs)-ankunamuno, gu-(C,-Cq)-ankunamuno, (C,-
Ce)-ankun, (C3-Ce)-umknoankui, rae 2 NocieAHUX paguKaia 3aMeleHbl Vp
3aMECTHUTEJISIMU U3 TPyMibl, cocTosmelt u3 rajnorena, (C;-Cy)-ankokcu, (C;-Cg)-
ranoreHankokcu u (C;-C4)-anKuaTHO U, B Cliyyae [UKIHYECKUX PaTMKAIOB, TAKKE
(C1-Cy)-ankuna u (C,-Cy)-ranoreHankuna,

np o3Hadaet 0, 1 unum 2;

mp oO3Hadaet | uau 2;

vp o3Havaet 0, 1, 2 unu 3;

npu4eM Cpe€au HUX NPEANOYUYTCHHUE OTAAOT TAKUM COCIUHCHUAM, KaK
coennHeHus N-anuicyab(pOHaAMUIHOTO THIA, Hanpumep, Gopmysl (S4%),

NPUBEAEHHON HUXKE, KOTOpbIE€ U3BECTHBI, Hanpumep, u3 W0O-A-97/45016

i no Ry
A o
"o H O H

rue

Rp’ osmauaer (C1-Cg)-anmkui, (C3-Cg)-LUKIOANKH, Te 2 TOCIEAHUX PaguKaja
3aMelIeHbl Vp 3aMECTHTENISIMUA U3 CPYIINbI, cocTosmei u3 ramorena, (C;-Cy)-ankokcu,
(C,-Ce)-ranorenankokcu u (C,-C4)-ankunTuo u, B ciydae MUKINYECKUX PAJTUKAJIOB,
takke (C,-Cy)-ankuna u (C,-Cy)-ranorenankuia;

Rp' osmawaer ramoren, (C,-Cy)-ankun, (C;-Cy)-ankokcn, CFs;

mp oO3Hadaet | unau 2;

vp o3Havaet 0, 1, 2 unwm 3;

a TaKkxe

awicyabhamonnGensamunbl, Hanpumep, Gopmyst (S4°), MpHUBeIEHHON HUKe,

KOTOpbIE U3BECTHBI, Hanpumep, us WO-A-99/16744
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i Ry
’Tl || </3/ D /mD (S4b)
) _

Rp’ = muknonpornun u (Rp*) = 2-OMe ("unnpocynsdamun", S4-1),
Rp’ = nuknonponun u (Rp*) = 5-C1-2-OMe (S4-2),

Rp’ = stun u (Rp') = 2-OMe (S4-3),

Rp’ = usonponun u (Rp') = 5-C1-2-OMe (S4-4) u

Rp’ = usonpornun u (Rp*) = 2-OMe (S4-5),

I\

Z
AN
=

N—=—0

@)
®)

Hampumep, Te, rae

a TaKxke
coenuHeHus N-auuicyabhamonadeHnIMOIeBUHHOrO Tuna Gopmynsl (S4°),

KOTOpble U3BECTHBI, HanpuMep, u3z EP-A-365484,

RDB\ 0 0] o) (R 4)
” 1] D /mD
N N S—N c
o/ I <:> mo < i (S4°)
R, H O H
rae

Rp® 1 Rp’ HesaBucuMo mpeacTaBisioT co6oii Bogopoxn, (C-Cg)-ankm, (Cs3-Cs)-
nukgoankui, (C3-Ce)-ankenun, (C3-Cq)-ankuHui,

Rp' osmawaer ramoren, (C,-Cy)-amkun, (C1-Cy4)-ankokcu, CFs,

mp o3HadaeT | unam 2;

Harmpumep,

1-[4-(N-2-metokcubenszounncyabdamonn)pennn]-3-MeTUIMOUYEBHUHA,

1-[4-(N-2-metokcubenszomncyiabdamoni)pennn]-3,3-1TuMeTHIMOUYEBUHA,

1-[4-(N-4,5-numernnbenzounncyiabdamon)peHn]-3-MeTHIMOUYEBUHA,

a TaKxKe

N-¢ennncynsdornnrepedranamuast Gopmynst (S4%), KOTOpbIE H3BECTHBI,

Hanpumep, u3 CN 101838227,

RD
N 0 Q :
. (Rp )mo
O e
O H O

HanpuMmep, Te, rae
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Rp! o3mauaer ranoreH, (C,-Cy)-ankun, (C,-Cy)-ankokcu, CFjs;

mp oO3Hadaet 1 unau 2;

Rp’ o3nauaer Bomopox, (Ci-Ce)-amkumn, (C3-Ce)-rmimoankun, (C,-Ce)-ankeHn,
(C1-Co)-ankunui, (Cs-Ce)-1IUKITOATKEHHUIT.

S5) AKTUBHBIE COEIMHEHMS U3 KJIacCa T'HJIPOKCUAPOMATHYECKUX COEAUHEHUN U
NPOU3BOAHBIX APOMATHYECKUX -aIuPaTHUECKIX KapOOHOBBIX KUCIOT (S5), Hampumep,

st 3,4,5-TpuaneTokcudbeH3oar, 3,5-TuMeTOKCH-4-TUIPOKCHOEH30MHas
KUCJIOTA, 3,5-TuruapokcuOeH30iHas Kuciora, 4-rugpoOKCUCAIMIIUIIOBas KUCJIoTa, 4-
dTopcanuuIoBas KUCIOTA, 2-TUAPOKCUKOPUYHAS KUCIOTA, 2,4-TUXIOPKOPUIHAS
KHCJIOTa, Kak onucaHo B WO-A-2004/084631, WO-A-2005/015994, WO-A-
2005/016001.

S6) AKTHUBHBIE COEIMHEHHS U3 Kjacca 1,2-TUrHIpOXUHOKCAINH-2-0HOB (S6),
HaIrpuMmep,

1-metun-3-(2-tuenun)-1,2-TUrHAPOXUHOKCATUH-2-0H, 1-MeTun-3-(2-TueHnn)-
1,2-muruapoXMHOKCANNH-2-THOH, runpoxjopun 1-(2-amuro3THN)-3-(2-TeHuN)-1,2-
AUTUIAPOXUHOKCATNH-2-0Ha, 1-(2-MeTuiacyiapporunaMuHodTUN)-3-(2-TeHn)-1,2-
OUTUIPOXUHOKCATUH-2-0H, Kak onucano B WO-A-2005/112630.

S7) Coenunenus popmyisl (S7), kak onucano B WO-A-1998/38856,

(Rene (Re2),£s

r7ie CHMBOJIbI U MHAEKCHI OMPENETISIOTCS CAEAY UM 00pa3om:

REI, Re?  He3aBUCHMO 03HAYAKOT ranoreH, (C,-Cy)-anxun, (C,-C4)-ankokcu,
(C,-Cy)-ranorenankun, (C,-Cy)-ankunamuno, nu-(C;-C,)-ankuiaMiuHoO, HUTPO,

Ag  osnavaer COORg’ unn COSRg";

Re’, Re'  HesaBucumo osHauaror Bogopos, (C1-Cy)-ankmi, (C-Ce)-ankeHud,
(C,-Cy)-ankunun, nuanoankun, (C,-Cy)-ramorenankui, GeHmit, HUTpodeHmI, OeH3 W,
rajoreHOeH3 U, MUPUANHUIAIKUAI U aJKUIaMMOHUH,

nE1 o3HauvaeT 0 mnu 1
ng’  HE3aBHCHMO Apyr ot apyra o3HadarT 0, 1 unu 2,

2
ng

3

NpEeANOYTUTEIIbHO!
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nu(eHUIMETOKCHYKCYCHAast KHCIIOTAa,

TH qu( eHUIMETOKCHALIETAT,

metun audennnmerokcuanerar (CAS per. Ne 41858-19-9) (S7-1).
S8) Coenunenus popmyisl (S8), kak onucano B WO-A-98/27049,

RF2 0O

0O
(RF1)nF J L | (S8)

rac
Xg o3nauaer CH mnu N,

ng, B caydae, ecau Xr = N, o3Havaet uenoe yucao ot 0 no 4, u

,
B cayuae, ecin Xy = CH, o3nauaer uemnoe uncnio ot 0 1o 5,

Ry' o3Hauaer ranoreH, (C,-Cy)-ankun, (C,-Cy)-ranorenankun, (C,-Cy)-
ankokcu, (C-Cy)-ranorenankokcu, HUTPO, (C1-Cy)-ankuntuo, (C;-Cy)-
ankuncynbponun, (C1-Cy)-ankokcukapOboHu, HeoOs13aTeTbHO 3aMeIeHHbIN (eHu,
He00s3aTeNbHO 3aMeIleHHbIH (PeHOKCH,

R¢> o3xauaer Bomopox min (C,-Cy)-anku,

Ry’ osmauaer Bomopox, (Ci-Cs)-amkun, (Cy-Cy)-ankennn, (Cy-Cy)-aNKuHII HIH
apui, rac Ka)KI[bII‘/'I N3 BBILICYIIOMSAHYTBHIX YIJICPOACOACPKAIIUX PAAUKAIIOB HE
3aMelleH UJIM 3aMeIleH OJHUM UJIM HECKOJIbKUMH, MPEANOYTUTENBHO 10 3
OJMHAKOBBIMU HJIU PA3JIUYHBIMU PAJHKAIaMU U3 TPYIIbI, COCTOSIIEH U3 rajioreHa u
AJKOKCH;, UJIU UX COJIH,

NnpeaAnOYTUTEIIbHO COCAUHEHUSA, T'AC

X o3nauaetr CH,

ng  O3HadaeT ueysoe yucyo ot O mo 2,

Re' osmauaer ramoreH, (C,-Cq)-ankmi, (C,-Cy)-ranorenankmi, (C,-Cq)-
ankokcu, (C-Cy)-ramoreHaqKoKCH,

R¢> o3Hauaer Boxopox min (C,-Cy)-aikui,

Ry’ o3Hauaer Bojaopon, (C,-Cg)-ankun, (C,-Cy)-ankennn, (C,-Cy)-ankuHuI UIu
apui, rac Ka)KI[bIﬁ U3 BBILICYIMOMSAHYTBIX YIJTIEPOACOACPKAMUX pPaAUKAIOB HE
3aMCIICH WU 3aMCIIEH OAHUM HUJIN HECKOJbKUMHU, NPECANIOUYTUTCIIBHO N0 3
OAWHAKOBbIMHU UJIU PA3JIMYHBIMU paguKaJIaMU U3 TPYIIIBL, COCTO;IH.[G?I U3 rajJoreHa u
AJKOKCH,

NN UX COJIU.
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S9) AKTuUBHBIE COeIMHEHHS U3 Kiacca 3-(5-reTpazonunkapOoHm)-2-
XUHOJIOHOB (S9), Hanpumep,

1,2-nuruapo-4-ruapokcu-1-stun-3-(5-rerpaszonunkapoonuin)-2-xunoynon (CAS
per. Ne 219479-18-2), 1,2-nurunpo-4-ruapokcu-1-metnn-3-(5-rerpasonunkapOoHu)-
2-xuHoJoH (CAS Per. Ne 95855-00-8), xkak onucano B W0O-A-1999/000020.

S10) Coenunenus popmya (S10%) unu (S10°), kax ormcano B WO-A-
2007/023719 u WO-A-2007/023764,

o)
Q ZG_RGS
o)
X I A
(RG1)nG ! — /N YG_RG2 (RG1)nG I _ 9 @)
PN S—NJJ—YG—RGZ
3 © I H
o)
(510%) (S10°) ’
rae

Rg' o3Hawaer rasores, (C,-Cy)-ankun, metokcu, HuTpo, unano, CF;, OCFs,

Yg, Zc ~ HE3aBUCHMO JPYT OT Apyra npencTasisioT codoi O miu S,

ng O3Hadaet ueysoe yucyio ot O mo 4,

RG2 o3navaeT (C,-Cig)-ankun, (C,-Ce)-ankenun, (Cs-Ce)-UUKITOANKII, apw,
OeH3uJI, raJoreH0eH3mI,

Rg’ o3mauaer Bogopoxn min (C,-Ce)-ankm.

S11) AkTUBHBIE KOMIIOHEHTHI TUTIA OKCUUMUHO coequHeHuit (S11), koTopbie
U3BECTHBI B KAUYE€CTBE CPEACTB IJIsl MPOTPABIMUBAHUS CEMSIH, HATIPUMED,

"okcaberpurun" ((Z)-1,3-nuokconan-2-uiIMeTOKCUMMUHO((PEHMIT)a e TOHUTP )
(S11-1), koTOpBIl U3BECTEH B KAYECTBE AHTUOTA, MPUMEHSIEMOTO MPHU
NPOTPABIMBAHUYU CEMSH IPOCA/COPTO, OT MOBPEKIACHUS METOJIAXIOPOM,

"pnykcopenum" (1-(4-xnoppenun)-2,2,2-rpudrop-1-3tanon O-(1,3-guokconan-
2-unmetmin)okcuM) (S11-2), KOTOpbIH U3BECTEH B KAYECTBE aHTUIOTA, IPUMEHIEMOTO
IpU MPOTPABIMNBAHUU CEMSH MPOCA/COPTO, OT MOBPEXKAEHUS METONAXIOPOM, U

"nuomerpunun" umu "CGA-43089" ((Z)-
nuanoMeTokcuuMuHO((pennn)aneronuTpuia) (S11-3), KOTOPBI U3BECTEH B KaUeCTBE
AHTUZIOTA, IPUMEHSEMOI0 P NMPOTPABIUBAHUH CEMSIH MPOCA/COPTo, OT MOBPEKAEHUS

METOJIAXJIOPOM.
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S12) AkTuUBHBIE COeNMHEHUS U3 KJIacCa U30THOXpoMaHOHOB (S12), Hanmpumep,
metun [(3-okco-1H-2-6en3zornonupan-4(3H)-ununen)merokculanerat (CAS Per. Ne
205121-04-6) (S12-1) u poncteenHbie coenuHenus uz W0-A-1998/13361.

S13) OngHO niau HECKONbKO coequHeHu u3 rpynmnsl (S13):

"Haranesbiit anruapun" (anruapun 1,8-HadTanuHANKapOOHOBONH KHUCIOTHI)
(S13-1), kOoTOpBI U3BECTEH B KAYECTBE AHTUAOTA, TPUMEHIEMOTO MPH
NPOTPABIMBAHUYU CEMSIH KYKYPY3bl, OT MOBPEXKIAEHHUS THOKapOaMaTHBIMH
repOuLuIamMu,

"benknopum" (4,6-nuxnop-2-penmmupumMuaut) (S13-2), KOTOpBIH U3BECTEH B
Ka4yeCcTBe aHTUAOTA IJIs MPETHIIAXJIOPa B TOCEBHOM pHCE,

"pnypazon" (6en3un 2-xmop-4-rpudpropmerun-1,3-tuazon-5-xkapbokcunar) (S13-
3), KOTOpBIH U3BECTEH B KAYECTBE AHTHUAOTA, IPUMEHIEMOTrO MPH NPOTPABIUBAHUHU
CEMsIH MMPOCa/cCopro, OT MOBPEKACHUS aJaXJIOPOM U METOJIAXJIOPOM,

"CL 304415" (CAS Per. Ne 31541-57-8) (4-xap6okcu-3,4-nuruapo-2H-1-
O6enzonupan-4-ykcycHas kucnorta) (S13-4) ot pupmser American Cyanamid, KOTOpBIiA
U3BECTEH B KAUECTBE aHTUJOTA ISt KYKYPY3bl OT MOBPEXKAESHUS HMUa30JIMHOHAMH,

"MG 191" (CAS Per. Ne 96420-72-3) (2-puxnopMeTun-2-mMeTui-1,3-1uokcomnan)
(S13-5) ot pupmer Nitrokemia, KOTOpbIH U3BECTEH B KAYECTBE aHTUIOTA JJIS
KYKypYy3bl,

"MG 838" (CAS Per. Ne 133993-74-5) (2-nponenun 1-okca-4-
azacnupo[4.5]nexkan-4-kap6onuruoar) (S13-6) or pupmer Nitrokemia,

"mucynbdoron" (O,0-gustun S-2-3runtuostun pocpopoauruoar) (S13-7),

"muaTonat" (O,0-gustun O-penun pochoporuoar) (S13-8),

"medenat" (4-xnopdennn merunkapdamar) (S13-9).

S14) AKTHUBHBIE COEIUHEHUS, KOTOPbIE, B JOTIOJTHEHHE K FrepOULIIAHOMY
OeWCTBUIO MPOTHB BPEAHBIX PACTEHUMN, TaKXKe 00JaJal0T aHTUIOTHBIM IeHCTBUEM Ha
KYJbTYpPHBIC PACTEHHS, TAKHE KaK, HAIPUMED, PUC:

"numenunepat" unu "MY 93" (§-1-metun 1-penmmdTunnunepunun-1-
KapOOTHOAT), KOTOPBIM U3BECTEH B KAUECTBE AHTHUIOTA JJIsI PUCA OT MOBPEXKACHUS
repOULUIOM MOJIUHATOM,

"natimypor" mwim "SK 23" (1-(1-meTun-1-pennnstmn)-3-n-TONUIMOYEBHHA),
KOTOPBII U3BECTEH B KaY€CTBE AHTHAOTA JJIsl PHCA OT MOBPEXKACHUS repOunuaom

UMa30CcyIbPypoHOM,
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"kymunypor" = "JC 940" (3-(2-xnopdpenunmerun)-1-(1-metun-1-
benmnaTUI)MOUeBUHA, cM. JP-A-60087254), KOTOpBIil U3BECTEH B KaYECTBE AHTHAOTA
IJIsL pEca OT MOBPEXKAEHUSI HEKOTOPBIMH repOuiuaamu,

"metokcugpenon" unu "NK 049" (3,3'-numernn-4-merokcudenzodeHon),
KOTOPBIH M3BECTEH B KaU€CTBE aHTHAOTA IS PUCA OT NOBPEXKACHUS HEKOTOPBIMH
repOUIUIaAMH,

"CSB" (1-6pom-4-(xnopmeruncyabdonni)oenson) ot pupmbr Kumiai, (CAS
Per. Ne 54091-06-4), KOTOpBIi U3BECTEH B KAYE€CTBE AaHTHIOTA JJISl pUCa OT
MOBPEXKACHUS HEKOTOPBIMH repOULIHIaMH.

S15) Coenunenus Gpopmyinsl (S15) unu ux TayToMepsl:

(S15)

2

kak onrcaHo B WO-A-2008/131861 u WO-A-2008/131860, rae

Ry' o3Hauaer (C1-Cg)-ranoreHanKuiIbHbIA paguKal i

Ry’ 03HaYaeT BOXOPOX MM TajoreH, u

Ry’, Ry’ HesaBHCHMO ApyT OT Apyra mpeacTaBisioT co6oii Bogopox, (C1-Cie)-
anku, (C,-Cis)-ankenun unn (C,-Cie)-aqKuHmI,

rae KakIbli U3 3 MOCHeNHUX PaauKajJoB He 3aMelleH MU 3aMelleH OJHUM WU
HECKOJBbKHUMH paguKajJaMH U3 TPYIIbI, COCTOSIEH U3 TaJoreHa, THAPOKCUIA, LIUAHO,
(C1-Cy)-ankokcu, (C;-Cy)-ranorenankokcu, (Ci-Cy)-ankunruo, (C;-Cy)-ankuiaMuHoO,
au[ (C,-Cy)-ankun]amuno, [(C1-Cs)-ankokcu]kapbonuna, [(Ci-Cy)-
rajnoreHankokcu |[kapoonuna, (Cs3-Ce)-UUKI0ANKUIA, KOTOPBIH SIBJISIETCS
He3aMENeHHbIM UJIU 3aMEeIeHHBIM, (PeHUIa, KOTOPBIH SIBJISIETCS HE3aMEIeHHBIM UJTU
3aMeIIeHHBIM, U TeTEePOLUKIIUIIA, KOTOPBIH SBJSETCS HE3aMEIIEHHBIM HJTH
3aMeIIEeHHBIM,

unu (C3-Ce)-uuknoankmi, (Cy-Ce)-mukiaoankenud, (Cs-Ce)-uukioankun,
KOHJEHCUPOBAHHBIN HA OJHOW CTOPOHE KOJbLA C 4-0-4J€HHBIM HACBILIEHHbIM UJIH
HEHACHIIEHHbIM KapOouukandeckuM KoubroM, Ui (Cy-Ce)-1IUKIOANTKEHNU,
KOHJEHCUPOBAHHBIN HA OJHOW CTOPOHE KOJbLA C 4-0-4J€HHBIM HACBILIEHHBIM UJIH

HEHACBIII€HHBIM Kap6OI_II/IK.]'II/ILIeCKI/IM KOJIBIIOM,
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rae Kakablil U3 4 MOCHeHUX PaAUKaJIOB HE 3aMELIeH UJIM 3aMeLIeH OJHUM MU
HECKOJIbKUMH paguKajJaMU U3 CPYIIIbI, COCTOSINEH U3 rajioreHa, rTupOKCHia, UAHO,
(C1-Cy)-ankuna, (C;-Cy)-ranorenankmia, (C-Cy)-ankokcu, (C;-Cy)-rajoreHankokcH,
(C1-Cy)-anxunrtuo, (C1-Cy)-ankunamuno, qu[(C,-Cs)-ankun]amuno, [(C-Cy)-
ankokcu|kapbonuna, [(C;-Cy)-ranorenankokcu |kapbonuna, (C;-Ce)-unukioankuia,
KOTOPBIH SBJSETCS HE3aMEIeHHbIM MJIM 3aMELIeHHbIM, (eHMIa, KOTOPBIN SIBJISIETCS
He3aMEeIIeHHbIM UJIH 3aMELIEHHBIM, W TeTePOLMKIINIIA, KOTOPbIH SBISETCS
He3aMEIIeHHbIM UJIH 3aMEIIEHHBIM,

WIH

Ry’ o3nauaer (C1-Cy)-ankokcu, (C,-Cy)-ankenmnokcu, (C,-Cq)-alKUHUIOKCH
unu (C,-Cy)-ranoreHaaKoKCH |

Ry' osmauaer Bomopoxn min (C,-Cy)-ankmn unm

RH3 u RH4 BMECTE C HEMOCPEACTBEHHO NPUCOECAUHEHHBIM aTOMOM a30Ta
MPENCTABISIOT COO0M 4-8-4JIeHHOE reTepOoOUNKINYeCKOe KOJIbII0, KOTOpPOe, Hapsiay ¢
aTOMOM a30Ta, MOYKET TaK)Ke COIepPIKaTh AOMOJHUTENbHbIE KOJbIEBbIE F€TEPOATOMBI,
NPEANOYTUTENIBHO 0 JBYX JOMOJHHUTEIbHBIX KONbIEBBIX [€TEPOATOMOB U3 I'PYIIIHI,
cocrosmei u3 N, O u S, u KoTOpOE HE 3aMEIeHO UJIU 3aMEIIeHO OJHUM HUJIU
HECKOJIbKUMH paguKajJaMy U3 CPYIIIbI, COCTOSINEH U3 rajoreHa, quaHo, HutTpo, (C,-
Cy)-ankuna, (C;-Cy)-ranorenankmna, (C-Cy)-ankokcu, (C-Cy)-rajoreHaqkoKCHu U
(C1-Cy)-ankunruo.

S16) AKXTHUBHbBIE KOMIIOHEHTBI, KOTOPbIE€ IPUMEHSIOT TJIaBHBIM 00pa3oM B
KadecTBe repOULMI0B, HO KOTOPbIE TaKKe 00Jaar0T aHTUIOTHBIM IeHCTBUEM Ha
KYJbTYPHBIE PACTEHHS, HAIPUMED,

(2,4-nuxnopdeHokcu)ykcycHas kucnora (2,4-D),

(4-xnmop¢heHOKCH)yKCyCHAasi KUCIIOTA,

(R,S)-2-(4-x10p-0-TONUIOKCH )TIPOMTMOHOBAsT KUCIOTA (MEKOIpPO),

4-(2,4-nuxnoppeHokcu )macusaaas kuciaora (2,4-DB),

(4-xnop-o-tonunokcu)ykcycHas kuciora (MCPA),

4-(4-xXJI0p-0-TOMUIIOKCH )MACIISIHAS KUCJIOTA,

4-(4-xnoppeHoKCH )MacIsAHAs KUCJIOTA,

3,6-guxnop-2-MeToKcuOeH30iHas kuciaora (aukamba),

1-(3ToxcukapboHUN)3THI 3,0-TUXJIOP-2-METOKCHOEH30aT (JIAKTHAUXJIIOP-3THI).
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OcoOeHHO MPeANOYTUTENbHBIMA AHTHAOTAMU SIBISIIOTCS Me(eHITUp-AUdTHIL,
qunpocyiabpaMua, u3okcaaudeH-3Tui, KIOKBUHTOCET-MEKCIII, JUXIOPMUL U
MeTKaMHu(eH.

CmauunBaeMble MOPOLIKYU MPEICTABJISAIOT COOOH OAHOPOAHO AUCIEPTUPYEMBIE B
BOJI€ NpenapaThbl, KOTOPbIE, B JOMOJHEHUE K AKTUBHOMY COEIMHEHHIO U KpoMe
pa30aBUTeNA UM UHEPTHOTO BEIECTBA, TAK)KE CONEPIKAT MOBEPXHOCTHO-aKTUBHBIE
BEIeCTBA MOHHOMN W/UJIM HEMOHHOU MPUPOAbI (CMadyuBarOInee CPEACTBO,
AUCTIEPTHPYIOLIEe CPEACTBO), HAIPUMEP, TOJHUITOKCUINPOBAHHBIE ATKUI(EHOJBI,
MOJIM3 TOKCUIIMPOBAHHBIE JKHPHBIE CIIUPTHI, TOJUITOKCUIUPOBAHHBIC KUPHBIE AMHHBI,
cyb(haThl IPOCTHIX 3PHUPOB KUPHBIX CIIHUPTOB C MOJHUIIHUKOJISIMHU, aJKaHCYIb(OHATHI,
anKuI0eH30JICYIb(OHATHI, TUTHOCYIb(OHAT HATPUsA, 2,2’ -TuHAPTHIMETAH-0,06" -
aucynb(poHAT HATPUSA, TUOYTUIHAPTANHHCYIb(QOHAT HATPUS UIIU JKE
OJICOMJIMETHIITAypaT HaTpHs. JJIst mOJTydeHUsI CMaulMBaeMbIX MTOPOIIKOB, repOUIUIHO
AKTUBHBIE COEJUHEHUs] TOHKO Pa3MaJIbIBAIOT, HAIIPUMeEP, B OOBIYHBIX YCTPOICTBAX,
TaKWUX KaK MOJIOTKOBBI€ MEIbHHUIIbI, BO3AYXOAYBHBIE MEJIbHHUIBI U BO3AYXOCTPYHHBIE
MEJbHUILBI, U OJHOBPEMEHHO MJIM IIOCJIE 3TOTr0 CMEIIMBAIT CO BCIOMOTaTEIbHBIMHU
BEI[€CTBAMHU, HEOOXOIMMBIMH JJI1 IPUTOTOBIICHUS COCTABOB.

OMyNbrupyeMble KOHLEHTPATHI MTOJY4alOT NyTeM PaCcTBOPEHHS aKTUBHOI'O
COEMHEHHUs B OPraHMYEeCKOM pacTBOpUTEINE, HanpuMep, OyTaHoJe, UKJIOTeKCaHOHE,
auMeTuiopMaMuie, KCHIIOJE, HIIH K€ OTHOCHTEJIBHO BHICOKOKHITSLITNX
apOMaTUYECKUX COEUHEHUSX UJIHU YIJIEBOJOPOAAaX, UIN CMECAX OPpraHNYeCcKux
pacTBopuTeneH, ¢ 100aBIeHNEM OQHOTO MJIM HECKOJbKUX MOBEPXHOCTHO-aKTUBHBIX
BEIECTB MOHHON M/WUJIYM HEMOHHOUN MPUPOABI (3MYJbTHPYIOIINE CPEICTBA).
[MpumepaMu 5MyJIbTUPYIOIMUX CPEACTB, KOTOPBIE MOKHO UCTIOIb30BAThH, SBJSIOTCS:
AJTKHJIAPUICYIb(OHATHI KaJbLUHS, TAKHE KaK JOACINIOCH30JCyIb(POHAT KaIbLHUS, UITH
SMYJbTHPYIOLINE CPEACTBA HEMOHHOW MPHUPOIBI, TAKHE KAK CIOXKHBIE 3(PUPBI )KUPHBIX
KHCJIOT C MOJUTIUKOISIMH, IPOCTHIE aJTKHIJIAPIIIIIOIUTINKOJIEBbIE 3(QUpPBI, MPOCTHIE
3(GUPBI KUPHBIX CIIHUPTOB C MOJUTJIUKOJSIMU, TPOAYKThl KOHASHCALIMH
NPONHUIEHOKCH/Ia-3TUIICHOKCHAA, MMPOCThIEC AJKHIOBbIE MOMU3(PUPBHI, CIOKHBIE 3PUPBI
copbutaHa, HapuMep, 3Pupbl copOUTaHA C JKUPHBIMU KUCIOTAMH, UJIU CJIOXKHbBIE
MOJIMOKCUATUIIEHCOPOUTAHOBBIE 3(HUPBI, HAITPUMEP, TOJTHOKCUITHICHCOPOUTAHOBBIE
3¢ UPBI KUPHBIX KHCIIOT.

IIpoayKTel AJst ONBUIMBAHUS MOJYYAOT NyTEM NepeMajblBaHUs AKTHBHOTO

COCANHCHUSA C MCJIKOAUCIICPCHBIMU TBEPABIMHU BCINECTBAMU, HAIIPUMEDP, TAJIBKOM,
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NPUPOAHBIMHU [IMHAMHU, TAKMMH KaK KAOJIHH, OEHTOHUT U MUPOPUIUIHT, UITU
AUATOMOBASI 3EMJIS.

CycneH3uOHHbBIE KOHLIEHTPAThl MOTYT OBITh Ha BOJHOW MJIM MacJIsIHOW OCHOBE.
HX MOXHO MOJNYyYUTh, HAIPUMED, IYTEM MOKPOTO MepeMayblBaHUsI, HAIIPUMED, C
IOMOIIbI0 UMEIOIHUXCS B MPOAAXKe MIAPUKOBBIX MEJbHHUI, U HEOOS3aTEIbHO C
no0aBiieHNEM IMOBEPXHOCTHO-AaKTHUBHBIX BELIECTB, TAKUX KakK, HAIIPUMED, YKe
NepPEeYUCIeHHbIE BBIIIE JJIsl JPYTUX TUIIOB COCTABOB.

OMyNbCUH, HAPUMED, SMYJIbCUH Macsio-B-Boje (EW), MOXKHO MOny4uTh,
HarpuMep, ¢ TOMOIIBIO MELIAJIOK, KOJUIOUIHBIX MEJIbHUI U/UJIA CTATHYECKUX
CMeCHUTeJIeH C MPUMEHEHUEM BOJHO-OPTaHHYECKUX PACTBOPUTENICH U HEOOS3aTENIbHO
MOBEPXHOCTHO-aKTHUBHBIX BELIECTB, TAKUX KaK, HATIPUMED, Y)Ke MepeUHCIeHHbIE BbILIe
111 IPYTUX TUIIOB COCTABOB.

I'paHyIBI MOXKHO MOJNYYUTh JHOO MyTeM pa3OpBI3TUBAHUSA AKTUBHOTO
COeIMHEHUs Ha CIIOCOOHBIN K aacopOLUUy IpaHyIMPOBAHHBIN HHEPTHBINH MaTepuall,
an00 MyTeM HAHECEeHHS] KOHLEHTPATOB aKTHUBHOT'O COENHEHHUSI Ha TOBEPXHOCTh
BEI[ECTB-HOCUTEIIEH, TAKUX KaK MMECOK, KAOJHHHUTHI HIJIM IPAHYJIUPOBAHHOE HHEPTHOE
BEIECTBO, C MOMOIIBIO KJIESLIUX BELIECTB, HAIPUMED, MOJUBUHHUIOBOTO CIIUPTA,
NOJIMaKpHUiIaTa HATPUS UIIU )K€ MUHEPaJbHBIX Macel. [loaxonsmue akTUBHbBIE
COEAMHEHUs TAK)XK€ MOKHO IPAaHYJUPOBATh CIIOCOOOM, TPAAUILMOHHBIM JUISI OJTY4eHUs
I'PaHyJ MUHEPAJIbHBIX YAOOpPEHUH - NP HEOOXOIUMOCTH, B BUIE CMECH C
MUHEPaJbHBIMU YAOOPEHHUSIMHU.

Jlucneprupyemsle B BOJE IPaHyJIbl MOJYYAOT, KaK MPaBHIJIO, OOBIYHBIMU
croco0aMu, TAKUMH KaK paclbUINTEIbHAS CYLIKA, TPAHYJIHPOBAHHE B
NICEBJOOKIKEHHOM CJIO€, TAPEJIOYHOE IPaHyIUPOBAHUE, CMEIIUBAHIE
BBICOKOCKOPOCTHBIMH CMECHUTEJISIMHU U 3KCTPY3Ust O€3 TBEpAOTO HHEPTHOTO BEIIECTBA.

OTHOCHUTENBHO MOJIYYEHHS TPAHYJ TAPEIOUYHBIM IPAHYTUPOBAHUEM,
I'PaHYJIMPOBAHUEM B IICEBIOOXKHKEHHOM CJIOE, SKCTPY3Uel U HANIBIIIMBAHUEM, CM.,
Harpumep, cnocoOrl, onmucanueie B "Spray-Drying Handbook" 3-e u3n. 1979, G.
Goodwin Ltd., London, J.E. Browning, "Agglomeration", Chemical and Engineering
1967, ¢. 147 u cnen.; "Perry's Chemical Engineer's Handbook", 5-e uzn., McGraw-
Hill, New York 1973, cc. 8-57.

OTHOCHTENBHO APYTUX MOAPOOHOCTEHN MO COCTABIEHNUIO KOMIIO3ULIUH ATt
3amuThHl pacTeHui, cM., Hanpumep, G.C. Klingman, "Weed Control as a Science",

John Wiley and Sons, Inc., New York, 1961, c. 81-96 u J.D. Freyer, S.A. Evans,
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"Weed Control Handbook", 5-e uza., Blackwell Scientific Publications, Oxford, 1968,
c. 101-103.

Arpoxumuueckue coctaBbl 00b4HO comepskar ot 0.1 1o 99 mac.%, B
ocobennoctH, ot 0.1 10 95 mac.%, coenuHEeHUH B COOTBETCTBUHU C U3o0peTeHuem. B
CMauMBaE€MbIX MOPOIIKAX KOHLEHTPALUsI AKTUBHOT'O COEJUHEHHUs COCTABJISET,
Hanpumep, npudnusuteapHo ot 10 go 90 mac.%, ocraromascs 1o 100 mac.% yacTp
COCTOUT M3 OOBIYHBIX KOMIIOHEHTOB COCTAaBOB. B AMyJNIbrUpyeMbIX KOHI[EHTPATaX
KOHIIEHTPALUsl AKTHBHOTO COEIMHEHHSI MOXKET COCTABJISITh MPUOIU3UTENbHO OT 1% 1o
90% u npeanoututenbHo oT 5% 1o 80 mac.%. [IpleBUAHBIE COCTABBI COAEPIKAT OT
1% no 30 mMac.% akTUBHOT'O COENUHEHUsI, MPEAMOYTUTEIbHO 00BIYHO OT 5% no 20
Mac.% aKTHUBHOTO COENHHEHHs; pa3OpbI3TUBaEMbIe PACTBOPHI COAEPIKAT
npubauzutensHo ot 0.05% no 80 mac.%, npenmoututenbuo ot 2% no 50 mac.%
AKTUBHOTO COEAMHEHHUs. B ciyuae nqucneprupyeMbiX B BOAE IPaHyJl, COAEPIKAHHIE
AKTUBHOTO COEAMHEHHS OTYACTH 3aBUCHT OT TOTr'O, MPEACTABICHO JIU aKTUBHOE
COEAMHEHHNE B KUJKOM HJIH TBEPIOM BHJE, H OT TOr0, KAKHE UCTOIB3YIOT
BCIIOMOTATENbHBIE TPAHYJIHPYIOLINE BEI[ECTBA, HAMOJHUTENU U T.11. B ciaydae
OUCTIEPTHPYEMBIX B BOAE IPaHyJ, COAEPKAaHNE aKTUBHOTO COEAMHEHUS HAXOAUTCS B
nuaraszoHe, Hanpumep, Mexay 1 u 95 mac.%, npeanourutensHo mexay 10 u 80
mac.%.

Kpome Toro, ymomMsiHyTble COCTaBbl aKTUBHBIX COEUHEHUI HE0Os13aTeNbHO
COZIepPIKaT COOTBETCTBYIOIHE OOBIYHBIC KJIESIINE BEIECTBA, CMAUYMBAIOIINE CPEACTBA,
AUCHEPTUPYIOIIHE CPEACTBA, SMYJIbIHPYIOIINE CPEACTBA, CIIOCOOCTBYIOINE
NPOHUKHOBEHUIO, KOHCEPBUPYIOIIUE, TPOTUBOMOPO3HBIE CPECTBA U PACTBOPUTEIIH,
HAIOJHUTEIN, HOCUTENIH U KPACUTEJH, IPOTUBOBCIIEHUBATEIN, HHI'HOUTOPBI
UCIMIAPEHUs U CPENCTBA, BIMSIOIHE Ha 3HaueHue pH u BA3KOCTD.

Ha ocHOBe 3TUX COCTaBOB MOJKHO TaK’K€ MOJIy4YaTh KOMOWHALMY C APYTUMH
NECTULUHO aKTHBHBIMH BEINECTBAMH, HAIPUMEP, HHCEKTHIUAMH, aKaAPUITUAAMH,
repbunugamMu, yHrunuIaMu, a TaAK:Ke ¢ aHTHAOTAMU, YIOOpEeHUsIMU H/HITH
peryJsiTopaMu pocTa, HalpUMep, B BHJI€ TOTOBOI'O COCTAaBa MU B BUAE OaKOBOM
CMECH.

JUist OCyIIeCTBIEHUS] BHECEHUS, COCTABBI, MPEJICTABICHHBIE B UMEIOIHUXCS B
npopaxe Gopmax, npu HEOOXOAUMOCTH Pa30aBIAIOT OOBIYHBIM 00pa3oM, HalpuMmep,
pa30aBISIOT BOAOH B CIydae CMAaYMBAEMBbIX MTOPOLIKOB, 3MYJIbIUPYEMBIX

KOHLIEHTPATOB, JUCIEPCUN U NUCIEPTUPYEMBIX B BOJAE rpanyJ. IIbuieBuanbie
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npernaparsl, IPaHyJIbl JJIsI BHECEHHS B MIOYBY WJIU TPAHYJBbI 1Jis pa3OpaceiBaHus, a
Takke pa3OpbI3THBaeMble PACTBOPHI IEpe]l BHECEHUEM, KaK MpaBuio, boiee He
pa30aBISIOT NOMOJHUTEIbHBIMU HHEPTHBIMU BEIECTBAMU.

Heobxonumas Hopma BHeceHus: coequnenuii popmynl (I) u ux coneii
BapbUPYETCs B 3aBUCUMOCTH OT BHEIIHUX YCJIOBMH, TAKUX KaK, CPEAU MPOYEro,
TEeMIIepaTypa, BJAXKHOCTb U THI NpUMeHseMoro repounnna. OHa MoxeT
BapbUPOBATHCS B LIMPOKUX Mpenenax, Hanpumep, mexay 0.001 u 10.0 kr/ra uiu
0oJiee aKTUBHOTO BEIECTBA, HO MPEANOYTUTEIBHO OHA HAXOAUTCS B IHAIa30He
mexay 0.005 u 5 kr/ra, 6osnee npeanoutureapbHo B quanasoHe ot 0.01 no 1.5 kr/ra,
0COOEHHO MPeAnoYTUTENbHO B nuamnazoHe oT 0.05 no 1 kr/ra. 3To OTHOCUTCS KaK K
JIOBCXOJ0BOMY, TaK U MOCJIEBCXOJOBOMY BHECEHHUIO.

Hocurens npencrapisier co00i MPpUPOAHOE HIIM CHHTETUYECKOE, OPTaHHYECKOe
WJIU HEOPTaHMYECKOE BEIIECTBO, C KOTOPBIM CMELIMBAIOT UIH KOMOUHHPYIOT
aAKTHUBHbIE COEIMHEHUs JJIs YJIYUIlEHUsl XapaKTepUCTUK IPUMEHEHHUsI, B YaCTHOCTH,
A7 OCYIIECTBIIEHUs] HAHECEHUS Ha PaCTEeHHUs UJIW YacTHU PACTEHUH UJIU CEMEHa.
Hocutenp, KOTOpBIl MOKET OBITH TBEPABIM HJIU KHAKUM, OOBIYHO SBISETCS HHEPTHBIM
U OJDKEH OBbITh MOAXOIAINNM AJISl IPUMEHEHHUS B CEIbCKOM XO35HCTBE.

IIpuroanbie TBEpAbIE UM KUJKHE HOCUTENN BKJIOUYAKOT, HAIIPUMED,
aMMOHHUEBbBIE COJIU U MYKY NPUPOJHBIX TOPHBIX MOPOJ, TAKUX KaK KAOJUH, TJIMHBI,
TaJbK, MeJl, KBapl, aTTanyJbIUT, MOHTMOPHUJIJIOHUT WU AUATOMOBAS 3€MJIs, U MYKY
CUHTETHYECKHUX TBEPIbIX MOPOJ, TAKUX KaK BBICOKOAUCNIEPCHAsA KPEMHEBask KUCJIOTA,
IJINHO3€M U MPUPOJHBIE UJIM CUHTETUYECKUE CUIIMKATBI, CMOJIBI, BOCKH, TBEpJbIE
ynoOpeHust, BONY, CIUPTHI, B OCOOEHHOCTH, OyTaHOJ, OPraHUYECKHE PACTBOPUTEIIH,
MUHEpaJibHbIe U PACTUTEIbHBIE Maclia, a TaAK)Ke UX MPOU3BOAHBIE. Takke MOXHO
HCIIOJIb30BaTh CMECU TaKUX Hocuteneil. Ilpuronneie TBepaAble HOCUTENU JJIs FPaHyJ
BKJIIOYAIOT, HATIPUMED, U3MEJIbYEHHBbIC 1 (PAKLIHOHUPOBAHHBIE MMPUPOJIHBIE TOPHBIE
NOPOAbI, TAKHE KaK KaJbLIUT, MpPaMop, eM3a, CENUOJUT, JOJIOMUT, a TaAKXKe
CUHTETHYECKHE IPaHyJIbl U3 MYKH HEOPraHUYECKOr0 U OPTraHUYEeCKOro
MPOUCXOXKAEHUS, a TaKXKe I'PaHyJbl U3 OPraHUYECKOro MaTepHuala, TaKoro Kak
IpeBECHBbIE OMMJIKU, CKOPJYIa KOKOCOBBIX OPEXOB, KYKYPY3HbI€ MIOYATKH U CTEOIH
Tabaka.

ITogxoas UMK CKUKEHHBIMH Ia3000pa3HbIMH HAMTOJHUTENSAMH HJIH HOCUTEISAMH
SABIAKOTCS KUJKOCTH, KOTOpble IPU HOPMAJIbHON TeMIepaType U NpU HOPMaJIbHOM

AaBJICHHUU SABJIAKOTCA Fa3006pa3HbIMI/I, HanpuMep, adpO30JbHBIC IPOMNECIIJICHTBI, TAKHUE
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KaK raJIOreHIPOBAHHBIE YTIEBOAOPOIBI, UJIH XK€ OyTaH, MPOMaH, a30T U AHOKCHJ
yriepoaa.

B cocTaBax MOKHO MPUMEHSTH BELISCTBA JJIsI HOBBIIEHUS KIEHKOCTH, TAKHE KaK
KapOOKCHUMETUIILEIUTI0I03a, TPUPOJHbIE U CHHTETUYECKHE MTOJUMEPhl B BUIE
NOPOLIKOB, TPAHYJ UJIU JIATEKCOB, TAKHE KaK I'yMMHUapaOUK, MOJUBHHIIIOBBIA CIIUPT U
NOJINBUHUJIALIETAT, UJTH XK€ NpUpoaHble Gpoconunuael, Takue Kak keGaauHbl U
JELUUTHHBI, U CUHTeTH4Yeckue ¢pochomununsl. Jpyrumu nobaBkamMu MOTYT OBbITh
MUHEpPaJIbHbIE H PACTUTEJIbHBIE MaCIa.

B cnydae mpuMeHeHHUs B Kaue€CTBE HAIMOJHHUTENS BOABI, TAKKE MOXKHO
UCIIOJb30BaTh, HAIPUMEDP, OPTAHUUECKUE PACTBOPUTENH B KAYECTBE
BCIIOMOTraTeNbHbIX pacTBOpuTeel. [IpUroqHbIMU KUIKHUMHU PACTBOPUTENSIMU
SBJISIIOTCS TJIABHBIM 00pa3oM apoOMaTHUYECKHE COCIMHEHMs], TAKHE KaK KCHJIOJ, TOJYOJI
WU alKUIHA(TaIUHBI, XJIOPUPOBAHHBIE APOMATHUYECKHE COCTMHEHUS HIIH
XJIOpPUPOBAHHBIE alu(aTHUECKHE YTIIEBOAOPOABL, TAKNE KaK XJIOPOEH30IbI,
XJIOP3TUJIEHBI WJIM AUXJIOPMETAH, aludaTuiecKkue yrieBoJOpOaAbl, TAKNE KaK
LUKJIOTe€KCaH WU napaduHbl, HanpuMep, HepTAHbIe PpakuuK, MUHEPAJIbHbIE H
pacTUTEIbHBIE Maclia, CIIUPTHI, TAKHE KaK OyTAHOJ MJIM TJIMKOJb, & TAKXKE X MPOCThIE
Y CJIOKHBIE 3(PUPBI, KETOHBI, TAKHE KAK alleTOH, METHJISTHJIKETOH,
METUJIN300yTUIKETOH UJIU LUKJIOIMeKCAHOH, CUJIBHO MOJISIPHbIE PACTBOPUTENH, TaAKHE
KaK AuMeTHi(GopMamMua U TUMETHICYIb(QOKCHI, a TAK)KE BOAA.

KoMmno3uuuu B COOTBETCTBUH C H300pETEHHEM MOTYT TakKe COAepKaThb
JOTIOJHUTEJbHBIE KOMIIOHEHTHI, HAIIPUMeEp, TOBEPXHOCTHO-AKTUBHBIE BEIIECTBA.
[IpuroaHbIMHU TOBEPXHOCTHO-AKTHBHBIMU BEIIECTBAMHU SIBJISIFOTCS] SMYJIbTUPYIOIIHE
CpeAcTBa W/WUIIM MeHOOOpa3yruue CpeaCcTBa, AUCIEPTUPYIOIINE CPEACTBA UITH
CMa4YHMBAIOLINE CPECTBA C MOHHBIMU MJIM HEMOHHBIMU CBOMCTBAMH, UJIH CMECH ITUX
MOBEPXHOCTHO-aKTUBHBIX BelleCTB. VX mpuMepamu sIBJISIOTCS COJIU MOJUAKPUTIOBOH
KHCJIOTBI, COJIM JJUTHOCYIb()OHOBOW KUCIOTHI, CONU (peHONCyTb(POHOBON KHCIOTHI HIIH
HaTaTuHCYIb(QOHOBOM KUCIOTHI, MOJUKOHAEHCATHI YTHJICHOKCHAA C JKHPHBIMHU
CIIUPTAMHU HJIU C )KUPHBIMH KUCJIOTAMHU HJIH C XXUPHBIMH aMHUHAMH, 3aMELIEHHbIE
¢dberonsbl (MPeAnOUYTUTENBHO ANKUII(EHOIB! HIIH apuiipeHomnbl), conu 3pupos
Cynb(OSTHTApHON KHUCIIOTHI, IPOU3BOIHBIC TaypUHA (IPEAMNOYTUTEIBHO
anKuiaTaypatsl), 3¢upsl GocPOPHOI KUCIOTHI C MOJTUITOKCHIUPOBAHHBIMH CIIHPTAMU
win peHonaaMu, 3QUPHI JKUPHBIX KUCJIOT C MOJUOJIAMH, U IPOU3BOAHbIE COENNHEHHH,

copepxamux cyiabdaTHele, cynbpoHaTHbIE U PpochaTHBIE TPYIIBI, HATIPUMED,
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IPOCThIE ANKUIIAPUIIIOIUTINKONIEBbIE 3PUPBI, ATKHICYIb(POHATHI, aJKUICYIb(ATHI,
apuiacyiab(OHATHI, THAPOIU3ATH O€NKa, TUTHUHCYIb(QUTHBIE IETOKH U
MeTHuLeI03a. [IpucyTcTBHE MOBEPXHOCTHO-aKTUBHOIO BEIIECTBA SIBISETCS
HeO0OXOAMMBIM, KOTZIa OJHO U3 aKTUBHBIX COEAUHEHUH W/UJIN OAUH U3 UHEPTHBIX
HOCHUTEJIell HepacTBOPUMO(-UM) B BOJIE U KOI'Z1a BHECEHHE OCYIIECTBIISIIOT B BOJE.
OTHOCUTENBbHOE COAEpPKAHUE MOBEPXHOCTHO-AKTUBHBIX BELIECTB HAXOAUTCS B
nuamna3zone Mexay S u 40 mac.% KOMIO3ULIMK B COOTBETCTBUU C U300PETEHHUEM .
MoryT npuMeHsTbHCS KpacUTeNU, TaKhe Kak HeOpraHu4deckue MUrMeHThI, HallpuMep,
OKCHJI KeJie3a, OKCUJ TUTaHa, OepIuHCKas Ja3ypb, M OPTAHUYECKHUE KPACUTEINH, TAKNe
KaK aJIN3apUHOBBIC, a30- U METAJI(PTAIONUAHHHOBBIE KPACHTENH, U CIEIOBBIC
KOJINYECTBA MUTATEIbHBIX BEIIECTB, TAKUX KaK COJIM jKeje3a, Mapranuna, bopa, Meau,
K00aabTa, MOJHOIEHA U [MHKA.

ITpu HEOOXOAMMOCTH MOTYT IPUCYTCTBOBATh APYTrUe AOTOJTHUTEIbHbIE
KOMIIOHEHTBI, HallpUMep, 3allUTHbIE KOJUIOUAbI, CBI3YIOL[NE CPEACTBA, Kiesliue
BEIECTBA, 3aTYCTUTENH, THKCOTPOITHbIE BEIIECTBA, CIOCOOCTBYIOLINE
NPOHUKHOBEHHUIO BEIECTBA, CTAOMIN3aTOPHI, CEKBECTPAHTHI, KOMILJIEKCOOOpasyrouue
cpeacrea. B obuieM, akTUBHBIE COEIMHEHHS] MOKHO KOMOMHUPOBATH ¢ JII00O0H TBEpaOi
WJIH JKUJKOH 0OaBKON, KOTOPYIO OOBIMHO MCHOJB3YIOT IPH MPUTOTOBJIEHUH COCTABOB.
B o0mem, KOMIO3ULMHU U COCTABbl B COOTBETCTBUH C M300pETEHUEM COZEPKAT MEXIY
0.05 u 99 mac.%, 0.01 u 98 mac.%, npeanoururenpHo mMexay 0.1 u 95 mac.%, Gonee
npeanouTuTenbHo Mexay 0.5 u 90 mac.% akTUBHOIrO coeauHeHus, Hauboiee
npeanoututesbHo Mexay 10 u 70 mac.%. AKTUBHBIE COCTMHEHHUS UJIM KOMITO3UIIMHU B
COOTBETCTBHUU C U300pETEHUEM MOYKHO MPUMEHATh CaMU Mo cebe MK, B 3aBUCHMOCTH
OT UX COOTBETCTBYIOIHX (PUZUUYECKHUX M/UJIU XUMUYECKUX CBOWCTB, B BHJAE UX
COCTaBOB WJIM MPUTOTOBJIIEHHBIX U3 HUX (POPM IJIs MPUMEHEHHUsI, TAKHX KaK a3pO30JH,
KaICyJIbHbIE€ CYCIIE€H3UH, KOHLIEHTPAThl XOJOJHOTO TyMaHa, KOHLIEHTPAThl FrOpsiuero
TyMaHa, 3aKafncyjJupOBaHHbIE I'PAHYJIbI, MEJIKHUE IPAHYJIbl, TEKyUHle KOHLEHTPAThI IS
00paboTKU CeMsiH, TOTOBBIE JUIsl IPUMEHEHUSI PACTBOPHI, BUIEBHIHBIE TOPOIIKH,
SMYJIbIUpPy€eMble KOHIIEHTPAaThl, SMYJbCUU MAClO-B-BOJ€, 3MYJbCUU BOAA-B-Macle,
MaKpOTpaHyJibl, MUKPOTPaHyJIbl, AUCIEPTUPYEMbIE B Macje MOPOILIKH, CMELINBAaeMble
C MacCJIOM Te€Ky4He KOHLIEHTPAaThbl, CMEIINBAEMbI€ C MACJIOM >KUIAKOCTH, MEHBI, NACTHI,
MOKPBIThIE MECTULUAAMH CEMEHA, CyCIIeH3MOHHbIE KOHL[EHTPAaThl, CyCIE€H3UOHHO-
SMYJIbCUOHHBIE KOHLIEHTPAThI, PACTBOPUMBIE KOHLIEHTPAThI, CYCIIEH3UH, PACIbLIsIEMbIE

NMOPOLIKHU, paCTBOPUMBIC MOPOILIKH, MPOAYKTHI AJIsI ONIBIJIMBAHUSA U I'PAHYJIbI,
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pacTBOpHMBIE B BOJ€ I'PAHYJIBI HIJIM TaOJETKH, PACTBOPUMBIE B BOJI€ MOPOIIKHU /IS
00paboTKH CeMsiH, CMa4yuBaeMble MOPOLIKHU, HATYPaJbHbIE MPOAYKTHI U
CUHTETHUYECKHE BEINEeCTBA, IPONUTAHHbIE AKTUBHBIM COETUHEHUEM, & TAKXKe
MUKPOKAICYJIUPOBAHHHBIE B TOJUMEPHBIX BEIECTBAX U B MOKPOBHBIX MAacCax
npenaparsl U CEMsIH, a TAKXKe COCTaBbl B YJIbTpaMalblx o0beMax ajsi 00Opa3oBaHus
XOJIOAHOTO MJIU TOPSTYero TyMaHa.

Y HOMSIHYTbIE COCTaBbl MOTYT OBITh IPUTOTOBJIEHBI U3BECTHBIM 00pa3zom,
HarpuMep, MOCPEICTBOM CMEIINBAHUS AKTUBHBIX COETUHEHUN C IO MEHbLIEH Mepe
OJHUM OOBIYHBIM HATIOJTHUTEJIEM, PACTBOPUTEJIEM I pazbaBHUTENEM,
SMYJBTHPYIOLUIUM CPEACTBOM, NUCIEPTUPYIOIUM CPEICTBOM W/HIJIHM CBI3YIOLIUM
CPeACTBOM MJIM (PUKCHPYIOIIUM CPEICTBOM, CMAYUBAOIIUM CPEICTBOM,
BOJOOTTAJKMUBAO UM CPEICTBOM, HEOOs3aTeIbHO CHKKaTUBaMU 1 Y ®-
crabunauzatopaMu, U HeOOsI3aTEIbHO KPACUTENIMU U MUTMEHTAMU,
NPOTHUBOBCIIEHUBATENAMHU, KOHCEPBUPYIOIINUMH CPEACTBAMH, BTOPHYHBIMHU
3aryCTUTEJISIMH, BEIIECTBAMU IS TOBBIMIEHHS KJIEHKOCTH, rHOOepHIIMHAMH, a TaKKe
APYTUMH BCIIOMOTATEJIbHBIMH BEINECTBAMH IS TepepadboTKH.

Komno3unuu B COOTBETCTBHH € H300pETEHNEM BKJIIOYAIOT HE TOJBKO COCTABHI,
KOTOpPBIE YK€ FOTOBBI K MPUMEHEHHUIO U MOTYT OBITh HAHECEHBI C TOMOIIBIO
NOAXOJSINEro YCTPOMCTBA Ha PACTEHHS MJIM HA CEMEHA, HO TaKXKe M UMEIOLI1ecs B
NpOJa’ke KOHLEHTPAThI, KOTOpbIe Nepes MpUMEeHeHHeM HeOOX0ANMO pa30aBUTh
BOJIOH.

AKTHUBHBIE COEIMHEHHS] B COOTBETCTBUU C U300pETEHHEM MOTYT CaMu Mo cebe
WU B BUJIe UX (TOPTOBBINA CTAHAAPT) COCTABOB, WUJIU JK€ B BUJE MPUTOTOBJIEHHBIX H3
3THUX COCTAaBOB (OPM AJIsi MPUMEHEHUS TPUCYTCTBOBATh B BUJE CMECHU C IPYTUMH
(M3BECTHBIMHU) AKTUBHBIMH COCITMHEHUSIMU, TAKUMH KaK WHCEKTULHbI, ATTPAKTAHTHI,
CTEPUIIU3ATOPBI, OAKTEPHULUBI, AKAPUIUABI, HEMATUIUABI, GYHTULIUIBI, PETYIATOPHI
pocTa, repOuIUAbl, yIOOpEeHUs, AHTUAOTHI UJIM XUMUYECKHE CUTHAJIbHBIC BEIIECTBA.

OO0paboTky pacTeHuil u 4YacTel paCTEeHUH B COOTBETCTBUH C U300peTeHUEM
AKTUBHBIMHU COEIMHEHHSIMH U KOMIIO3ULHSIMH BBITIOJHSIIOT HETIOCPEACTBEHHO UITH
NyTeM BO3JEHCTBUS HA X OKPYKAKIIYIO CPeNy, KU3HEHHOE MPOCTPAHCTBO UIIU
CKJIaJICKO€ MTPOCTPAHCTBO, HCIOJb3Yysl OObIYHbIE cIOCOOBI 00padOTKH, HaIIpUMeEp,
NyTeM OKYHaHHS, pa3OpbI3TUBAHUSA, MEJIKOAUCIIEPCHOTO PACIIBIICHHS, OPOIIEHHS,
UCIIapeHus, ONbUIMBAaHUSA, 00pa30BaHUsA TyMaHa, pa3OpaceIiBaHMs, NOKPBITUS MTEHOM,

pasmMma3biBaHUA, HAMa3blBaHUs, ITOJIUBA (HpOHI/ITbIBaHI/Iﬂ), Kan€JbHOI'O OPOLICHUSA U, B
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clIydae MaTepualia JUisl pa3MHOXEHHS, B YaCTHOCTH, B CIy4ae CEMEHHOIO MaTepHaa,
KpOMe TOrO, C HCIOJIb30BAHUEM MOPOLIKA I CYyX0il 00paboTKH CeMsiH, pacTBOpa AJs
00paboTKH CeMsIH, paCTBOPUMOTIO B BOJE MOPOIIKA JJIsi 00pabOTKU B3BECHIO, MyTEM
UHKPYCTHUPOBAHMS, IyTEM HAHECEHHS] OAHOCJIONHOTO U MHOTOCJIOMHOTO MOKPBITHS U
T.1. KpoMe TOro, BO3MOXHO HaHECEHHE aKTUBHBIX COEAUHEHUH METOOM
yJIBTPaMajblx 00BEMOB HIJIM MHXXEKTHPOBAHUE MPenapaTa aKTUBHOIO COeAMHEHUs HIIH
CaMOr0 aKTUBHOTO COEUHEHHS B TIOUBY.

Kaxk Ttakske onucano Hike, 00paboTka TPAHCTEHHBIX CeMsIH aKTHBHBIMH
COENMHEHUSIMU UM KOMIIO3ULIMSIMU B COOTBETCTBUU C H300peTeHUEeM UMeeT 0coboe
3HaYeHHe. DTO OTHOCUTCS K CeMeHaM PacTeHHH, KOTOpbIe COEePIKAT MO MEHbII e
Mepe OJMH reTepOJIOTHYHBIN I'eH, KOTOPBIH MO3BOJISIET 3KCIPECCUIO MOJUIMENTHAA UIH
OenKa ¢ MHCEKTULHIHBIMU CBOHCTBAMH. [ €TE€pOIOrHYHBIA IT'e€H B TPAHCTE€HHBIX
CEMEHax MOJKET UMEThb MPOUCXOKICHHE, HAPUMEp, U3 MUKPOOPTaHM3MOB BUIOB
Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter, Glomus uau
Gliocladium. IIpenmouTHTENBHO 3TOT IE€TEPOJIOTHYHBIN reH mpoucxoauT u3 Bacillus
Sp., IPUYEM B 3TOM CJly4ae TeHHbIH MPOAYKT 3P PeKTUBEH NPOTUB MOTHLIbKA
KYKYPY3HOT'O W/WJU 3aMMaiHOTO KYKYPY3HOro yka. ['ereposoruunslii red 0osee
npeano4YTuTeNnbHo npoucxoaut u3 Bacillus thuringiensis.

B kKOHTEKCTe HACTOsIero n300peTeHusi, KOMIIO3ULUI0 B COOTBETCTBHH C
n300peTeHneM HAaHOCAT Ha CeMeHa caMy 1o ce0e WU B BUJE MOAXOIAIEero COCTaBa.
[MpennoutrurenbHo, 4ToOBI H30€kKaTh MOBPEKASHUN pu 00paboTke, ceMeHa
00pabaThIBalOT B TAKOM COCTOSIHUH, MPH KOTOPOM OHHU JOCTATOYHO CTAOUJIbHBI. B
obmem, 06pabOTKy CeMsIH MOKHO TPOBOAUTH B JIFOOOE BPEeMsi B IPOMEKYTKE MEXKAY
cbopom yposkasi U moceBoM. OOBIYHO HCTIOJB3YIOT CEMEHA, KOTOPBIE OTAEIEHBI OT
pacTeHust 1 OCBOOOKIEHBI OT MOYATKOB, LIETYXH, CTeOeil, 000/04YeK, BOJIOKOH WU
MSIKOTH T100B. HampuMep, MOKHO HMCMOJb30BaTh CEMEHA, KOTOpbie ObLIU COOpaHHI,
OYHMIIEHbI U BBICYLIEHBI 10 COAepIKaHUsI Bjard MeHee 15 mac.%. AJTbTepHATHBHO,
TaKKe MOKHO HCIOJIb30BAaTh CEMEHA, KOTOPbIE MOCJe CYIIKH, HAalpuMep, ObuTH
obpaboTaHbl BOJOH M 3aT€M CHOBA BBICYLIEHBI.

B o6urem, mpu o6paboTke ceMsH cieayeT odpamarh BHUMaHUEe Ha TO, YTOObI
KOJMYECTBO KOMIO3HUILIMU B COOTBETCTBHH ¢ U300peTeHHEM W/UIU OPYTruX 100aBOK,
HAaHOCHMBIX Ha CEMEHa, BBIOMPAJIOCh TAKUM, YTOOBI He OBLJIO HaPYIIEHO MPOpacTaHHE
CeMSsIH, 1 COOTBETCTBEHHO, HE MOBPEXKAAIHUCH MPOPOCLINE U3 HUX PACTEHHS. ITO

0CO00EeHHO CICAYyEeT NPUHUMATh BO BHUMAHUE B CJIyda€ aKTUBHBIX COeI[HHeHHﬁ,
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KOTOpbIE MPU ONPEIEIEHHBIX HOPMaX BHECEHUS MOTYT MPOSIBISATh (PUTOTOKCHUECKHE
3¢ exTsr.

KoMmno3uuuu B COOTBETCTBUHU C H300PETEHUEM MOXHO HAHOCUTD
HEMOCPEACTBEHHO, T.€. B OTCYTCTBUH KaKUX-JTUOO IPYyruX KOMIIOHEHTOB U 0e3
pa3bapinenus. B obmem, Ha ceMeHa NMPEaNOYTUTELHO HAHOCUTh KOMIIO3UIIMH B BUAE
NOAXOsIIero coctaa. [loaxoasimue cocTaBbl U COCOObI 00pPabOTKHM CEMSH U3BECTHBI
CIeLUaluCcTaM B JaHHOM 00JaCTH TEXHUKHU U OMUCAHbI, HATIPUMED, B CJIEIYIOLIUX
nokymentax: US 4,272,417 A, US 4,245,432 A, US 4,808,430, US 5,876,739, US
2003/0176428 A1, WO 2002/080675 A1, WO 2002/028186 A2,

AKTHBHBIE COEJUHEHHS] B COOTBETCTBHH C U300pETEHUEM MOYKHO MEPEBECTH B
OOBIYHBIE COCTABbI AJIsl MPOTPABIUBAHUS CEMSIH, TAKHE KaK PaCTBOPBI, SMYJIbCUH,
CYCTI€H3WH, MOPOIIKH, MEeHbI, B3BECH HJIH IPYTrUe MOKPOBHbIE KOMIO3ULUHU JJISi CEMSIH,
a TaK)Ke COCTaBbl B YJIbTPaMaJibiX 00beMax.

OTH COCTaBbI MOJYYAOT U3BECTHBIM 00pa30M, MyTeM CMEIIMBAHUS aKTHBHBIX
COeNMHEHUN ¢ OOBIYHBIMHU AOOaBKaMH, HAMPUMEDP, OOBIYHBIMH HAMOJHUTEISIMH U
pPacTBOPUTENSIMH WJIH pa30aBUTENIMU, KPACUTENSIMU, CMauUBAIO UMK CPEICTBAMU,
AUCTIEPTUPYIOIUMH CPEICTBAMH, SMYJIbIUPYIOLIMMHU CPEICTBAMH,
NPOTUBOBCIIEHUBATENSIMU, KOHCEPBUPYIOLIUMH CPEACTBAMU, BTOPUYHBIMH
3aryCTHTEISIMHU, KJIESUMMHU BELIeCTBAMH, ruO0epesInHaMu, a TaK»Ke BOJOH .

KpacurensiMu, KOTOpble MOTYT IPUCYTCTBOBATh B COCTABaX IS MPOTPABINBAHUS
CeMsIH, IPUMEHSEMBbIX B COOTBETCTBUU C M300peTeHUEM, SIBISIOTCS BCE KPACUTEIH,
KOTOpBIE SIBJSIFOTCS OOBIYHBIMHE ISl TAKUX Lesiel. MOXKHO HCIOIb30BaTh JTHO0
UTMEHTBI, KOTOPbIE MAJOPACTBOPUMBI B BOJE, MO0 KpacUTENH, KOTOpbIE
pacTBOpUMBI B Boje. [IpiMepbl BKJIIOYAIOT KPACUTENU, H3BECTHBIE MO Ha3BAHUSIMU
Rhodamine B, C.I. Pigment Red 112 u C.I. Solvent Red 1.

[IpuroaHbIMH CMAaYMBAIOLIUMHU CPEICTBAMU, KOTOPbIE MOTYT MPUCYTCTBOBATH B
cocTaBax [Jisl MPOTPABIMBAHUS CEMSIH, IPUMEHSEMbIX B COOTBETCTBHH C
U300peTeHneM, SBJISIFOTCS BCE BELIECTBA, KOTOPbIE CIOCOOCTBYIOT CMAaYMBAHUIO U
KOTOpbIE SIBJASIOTCS OOBIYHBIMU JJIS1 COCTABOB arpOXMMHUYECKH aKTUBHBIX COEIUHEHHIA.
[IpeanodTUTETPHO MOXKHO HCIONIb30BATh AJKMWIHAPTAINHCYIb()OHATHI, TAKUE KAK
AUU30NPONUII- HJIH AUNU300YTUI-HAPTAIHHCYTb()OHATHI.

[MoaxoaAImuUMH TUCTIEPTHPYIOMUMH CPEACTBAMU U/UJIU 3MYJIbTHPYIO MU
CpenCTBaMH, KOTOPbIe MOTYT MPUCYTCTBOBATh B COCTABaX JJIsl MPOTPABINBAHUS

CEMAH, IPUMCHACMBIX B COOTBETCTBUHU C I/1306peTeHI/IeM, ABJIAKOTCA BCC HCHMOHHBIC,



10

15

20

25

30

47

AHUOHHBIE U KATUOHHBIE AUCIEPTUPYIOIINE CPEACTBA, OOBIYHBIE )11 COCTABOB
arpOXUMHUYECKH aKTUBHBIX coefuHeHUN. IIpennoyrenne oTnar0T NIPUMEHEHHUIO
HEHOHHBIX MJIM AaHUOHHBIX AUCIEPTUPYIOIIUX CPEACTB UM CMeCel HEMOHHBIX UIIU
AHUOHHBIX IUCHEpPrupyomux cpeacts. [loaxoadmue HeMOHHbBIE TUCTIEPTUPYIOLIHE
CPEICTBA BKJIOYAIOT, B OCOOEHHOCTH, OJIOK-TIOJINMEPBI ATUICHOKCUA/IPONUIEHOKCH],
IPOCTHIE ANKUI(EHOIIONUTINKOIEeBbIE 3 UPBI U MPOCTHIE

TPUCTUPUIIP SHOITONHUTIIHKOeBbIe d3QUpPHI, U UX PpochaTupoBaHHBIE HITU
cynb(haTupoBaHHbIe MPOU3BOAHBIC. [[OAXOAAIMMY AHUOHHBIMH AUCIEPTHPYIO MU
CpPeACTBAMH SIBJISIFOTCS, B OCOOCHHOCTH, JINTHOCYJIb()OHATHI, COJIH MOJUAKPHUIIOBOM
KHCJIOTHI ¥ apUIICyJbpOoHAT-HOPMaAIBAETUIHBIC KOHIECHCATHI.

I[IpoTUBOBCIIEHUBATENSIMH, KOTOPBIE MOTYT IPUCYTCTBOBATh B COCTaBaxX IJIsi
NPOTPABIMBAHUS CEMSH, IPUMEHSEMBIX B COOTBETCTBHH C H300pETEHUEM, SIBISIOTCS
BCE€ BELIECTBA, NOAABISAIOINE 00pa30BaHUE ITEHbI, OOBIYHBIE JJIsI COCTaBOB
arpOXMMHUYECKH aKTUBHBIX COeUHEHUH . [IpennoyTuTeIbHO MOKHO HUCIIONb30BATh
CUJIMKOHOBBIEC IIPOTHBOBCIIEHUBATENN U CTEAPAT MarHUs.

KoHcepBUPYIOLUIMMH CPECTBAMH, KOTOPbIE MOTYT IIPUCYTCTBOBATh B COCTaBax
ISl IPOTPABJIMBAHUS CEMSIH, IPUMEHSIEMBIX B COOTBETCTBUU C U300pETEH HeEM,
ABJISIOTCSA BCE BEIIECTBA, IPUTOJHbBIE I UCIOJb30BAHUS B TAKUX LENIAX B
arpoOXUMHYECKUX KOMMo3uuusax. [IpumMepsl BKkI04a0T auxjiaopdeH u noaydopmanb
OeH3MJIOBOrO CIUPTA.

BTopu4HbIMU 3aryCTUTENAMH, KOTOPbIE MOTYT NPUCYTCTBOBATh B COCTABAX IS
NPOTPABJIMBAHUS CEMSH, IPUMEHSIEMbIX B COOTBETCTBUH C H300pETEHUEM, SABISIOTCS
BCE BEIECTBA, MPUTOJHbBIC I UCIOAb30BAHUS B TAKUX L[EJIAX B ArPOXUMHYECKHUX
KOMIO3UIUAX. [IpeanoyTuTenpHble MPUMEPbl BKIOYAKOT MTPOU3BOAHBIE LIEJLIOIO3bI,
NPOU3BOAHBIE AKPUIOBOHW KHCIOTHI, KCAHTAH, MOAU(PUIUPOBAHHBIE TTUHBI H
BBICOKOJIMCIIEPCHYIO KPEMHHUEBYIO KHUCIIOTY.

[IpUrogHBIMH KJISSIIIUMH BEIECTBAMHU, KOTOPbIE MOTYT IPUCYTCTBOBAThH B
COCTaBax IJIsl MPOTPABINUBAHUS CEMSH, IPUMEHSIEMBIX B COOTBETCTBUH C
U300peTeHneM, SIBISIOTCS BCE OOBIYHBIE CBA3YIOLIUE CPEACTBA, MPUTOIHBIE JJIS
UCIIOJIb30BAHUSA B MPOAYKTAX JJIsI MPOTPABJINBaHUA ceMsH. [IpeanoyrurenpHbie
IpUMEPHl BKJIIOYAKOT MOJUBUHUIMUPPOIUIOH, MOJUBUHHUIALETAT, TOJUBUHHUIOBBIHI
CIIUPT U THUIIO3Y.

CocraBbl i1 IPOTPABIUBAHUS CEMSIH, IPUMEHSIEMbI€ B COOTBETCTBHUU C

N300peTeHneM, MOXKHO IIPUMEHATH, TUOO HEMOCPEACTBEHHO, 1100 nocie
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peaBapUTENbHOTO pa30aBaeHust BOJOH, AJis1 0OpabOTKH IHPOKOTO CIEKTpa
pPa3NUYHBbIX CEMSIH, BKJIIOYAsi CeMeHa TPAHCTeHHBIX pacTeHuil. B aTom ciaydae
BO3MOJKHO, YTO B pe3yJIbTaTe B3aUMOJEHCTBUS C BOSHUKIIUMH B pe3yJbTaTe
SKCIPECCUHU BEIIECTBAMHU, TaKxkKe OYIYT MPOSABIATHCSA AOMOJTHUTEIbHbIE
cuHeprudeckune 3pGexTsl.

st 06paboOTKU CeMsiH COCTaBaMHM IJIsl MPOTPABINBAHUS CEMSIH, TPUMEHSIEMbIMH
B COOTBETCTBUU C U300pETEHUEM, UJIU MPEMnapaTaMu, MOJy4YeHHbIMH U3 HUX MyTeM
no0aBjieHUsT BOJBI, MOAXOISIIIUM 000PYIOBaHUEM SIBJISIIOTCSI BCE YCTAHOBKH IJIsI
CMELIMBaHUs, OOBIYHO MCIOJAb3yeMble AJisl MPOTPABIMBaHMS CeMsiH. B ocobeHHOCTH,
METOAMKA MPOTPABIMBAHUS CEMSH 3aKJIOYAETCS B MOMEIIEHHUH CeMsIH B CMECUTEJb,
n00aBJIeHUH OMpPEeIeHHOrO JKeJIaeMOro KOJUYECTBa COCTaBa AJisi MPOTPaBIMBAHMUS
ceMsiH, OO camoro no cede, OO MpeaBapuUTETbHOE pa30aBIEHHOTO BOOOW, U UX
CMELIMBAHHU 10 T€X MOP, MOKAa COCTAB HE PaCMpeaesuTCs ONHOPOIHO Ha CEMeHax.
IIpu HeOOXOAMMOCTH MOCJE 3TOTO MPOBOAST ONMEPALHIO CYLIKH.

AKTHBHBIE COEJUHEHHS] B COOTBETCTBUHU C M300pETEHHEM IPU XOpoliei
NEePEHOCUMOCTH PACTEHUSIMHU, OJIaTONPUATHON TOKCUYHOCTH JJISI TEIJIOKPOBHBIX
JKMBOTHBIX U XOPOIIEH NEPEHOCUMOCTH OKPY KAKIIEN CPeAON ABISAKTCS
HNOIXOASIIIUMU IJIs1 3ALIUThl PACTEHUH U OPTraHOB PACTEHMIl, Uil MOBBIIIEHHUS
YPOKaWHOCTH, U IJIs YIYUYLIEHUsI KauyecTBa COOpaHHOTO yposkas. X MokHO
NPEeANOYTUTENbHO IPUMEHSTh B KA4eCTBE CPEACTB 3aIUThl pacTeHnil. OHM aKTHBHBI
IO OTHOLIEHHUIO K BUAAM C HOPMaJIbHOW YyBCTBUTEJIBHOCTBIO H YCTOWUYHUBBIM BUJAM, A
TaK)kKe OTHOCUTEJbHO BCEX HJIM OTIEJbHBIX CTAIUi Pa3BUTHS.

PacTenusi, koTopbie MOKHO 00pabaThiBaTh B COOTBETCTBHU C H300peTeHUEM,
BKJIFOYAIOT CJIEAYIOLIHe OCHOBHBIE KYJbTYpHbIE PACTEHHUS. KYKYpy3a, coeBbie OOOBI,
XJIOMYATHHUK, MAaCIIMYHbIE KYJbTYpHl poaa Brassica, Takue kak Brassica napus
(manpumep, kanona), Brassica rapa, B. juncea (Hanpumep, (mojeBas) ropyuna) u
Brassica carinata, puc, mimeHumna, caxapHasi CBEKJia, CaxapHblii TPOCTHUK, OBEC, POXKb,
SUMEHb, IPOCO M COPro, TPUTUKAJIE, JIEH, BUHOTPA U pPa3Ju4YHble GPYKTHI U OBOLIHU U3
pa3HbIX OOTAHUYECKHX TAKCHCOB, TaAKHE Kak, Hampumep, Rosaceae sp. (Hampumep,
CEeMEeYKOBbIe (PPYKThI, TAKHE KaK sIOJOHH M I'PYLIH, & TAK)KE KOCTOYKOBbIE QPYKTHI,
Takue Kak abpHUKOCHI, BUIIHHU, MUHAJIb U MEPCUKHU, U ATOABI, TAKHE KaK KIyOHHUKA),
Ribesioidae sp., Juglandaceae sp., Betulaceae sp., Anacardiaceae sp., Fagaceae sp.,
Moraceae sp., Oleaceae sp., Actinidaceae sp., Lauraceae sp., Musaceae sp.

(Hanpumep, OaHaHOBBIEC AepeBbs U ITaHTaluK), Rubiaceae sp. (Hampumep, kode),
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Theaceae sp., Sterculiceae sp., Rutaceae sp. (Hanmpumep, JUMOHBI, aNeJIbCUHBI U
rpeiingpyTsel);, Solanaceae sp. (Hanpumep, Tomartsl, kapTodens, nmepew, Oakma)kaHbl),
Liliaceae sp., Compositae sp. (Hanpumep, canaT-JIaTyK, apTULIOKU U LHKOPHUH —
BKJIFOYAsi KOPHEBOI LIUKOPUIA, SHAUBHH Uiau 0ObIkHOBeHHBIN nukopuii), Umbelliferae
sp. (HampuMep, MOPKOBbB, METPYIIKa, cTeONeBON cebaepeit u kiayOHeBbIN ceapaepeit),
Cucurbitaceae sp. (HanmpuMep, OTypLbI — BKJIIOYasi OTYPLbI IJIsI MAPUHOBAHMUS, THIKBA,
apOy3, ThIKBa-ropJisiHKa U nbiHs), Alliaceae sp. (Hampumep, TyK-NoOpei U penyaThlii
ayk), Cruciferae sp. (Hanpumep, OeJIOKOYaHHAs KalycTa, KpaCHOKOYAaHHAs KanycTa,
OpOKKOJIH, [IBETHAS KaMycTa, OPIOCCeNbCKasl KamycTa, KUTalcKas JINCTOBAs KalycTa,
KoJIbpabu, peabka, XpeH, Kpecc-cajaT u Kuralckas kanycra), Leguminosae sp.
(Hampumep, apaxmuc, ropox u ¢aconb — HanpuMep, $acoyib OTHEHHO-KpacHas U
kopmoBbie 600b1), Chenopodiaceae sp. (Hampumep, MaHTOJIB], KOPMOBasi CBEKJIA,
IIMTUHAT, CTOJIOBas cBekja), Malvaceae (Hanpumep, okpa), Asparagaceae (Hampumep,
CIiap’ka); MoJie3Hble U IEKOPATHBHBIC PACTEHHS B Cally M B JIECY; U FT€HETUYECKHU
MOIH(QULHPOBAHHBIE COPTA KAXKIOTO U3 ITUX PACTEHHIA.

Kak yka3aHo BbIllle, B COOTBETCTBUH C M300peTeHneM MOXHO oOpabdotaTh BCe
pacTeHHs M UX 4acCTU. B mpeanmodYTUTeIbHOM BapHaHTE OCYIIECTBICHUS
00pabaThIBAIOT BUJBI AUKOPACTYLIUX PACTEHUH U KYJbTHBAPbI PACTEHUM, WU
pacTeHHus, MOJyYeHHbIE OOBIYHBIMU OHOJOTHUECKUMH METOAAMHU CEJIeKIUH, TAKUMHU
KaK CKpeIlMBaHUE MJIM CIIMsIHUE MPOTOIJIACTOB, a TaAKXe UX 4acTu. B npyrom
NPEeANOYTUTEbHOM BapUaHTE OCYLIECTBICHUs 00padaThIBAIOT TPAHCTEHHBIE PACTEHUS
U KYJIbTUBAPbl PACTCHUHN, MOJYYECHHBIE C MOMOIIBI METOJOB T€HHON MHXXEHEPHUH, TIPHU
HEeOOXOIMMOCTH B KOMOWHAIIMU C OOBIYHBIMU METONAMHU (T€HETUYECKHU
MOAUGDHUIIMPOBAHHBIE OPTaHU3MBI), a Takke UX 4actu. [TonsTue "yactu" wim "dyactu
pacreHuii" mosicieHo Boime. Ocoboe mpeamnoYTeHHE B COOTBETCTBUH ¢ U300 peTeHneM
otnarT 00paboTKe pacTeHHH COOTBETCTBYIOIINX KYJIbTHBAPOB PACTEHUH, KOTOPbIE
UMEIOTCS B IPOJAKe, UJIM HAXOISATCS B UCTIOJNb30BaHUU. [10o1 KyIbTHBApAMH PACTEHUM
NOHUMAIOT PACTEHHS C HOBBIMH CBOMCTBaMHU ("mpu3HaKaMu"), KOTOPBIC BbIPALIEHBI
nyTeM OOBIYHON CeNeKUHU, MyTeM MyTareHe3a WU C MOMOLIBI0 TEXHOJOTH I
pexomOunanTHeix JIHK. 3T0 MOryT OBITH KyJABTHBApPHI, COPTA, OMOTHIIBI U T€HOTHIIBI.

Cnocob 00paboTKu B COOTBETCTBUH C U300PETEHHEM MOXKHO MPUMEHSITh IS
00paboTku reHeTHdecku MoauduIpoBaHHbIXx oprannzmos (I'MO), Hanpumep,
pacTeHHil HJIM CEMEHHOro MaTepuana. I eHeTu4ecku MOaM(pULHPOBAHHBIE PACTEHUS

(unu TpaHCTEHHBIE PACTEHUS ) MPEACTABISIIOT COO0H pacTeHHs, Y KOTOPBIX
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reTepOJIOTHYECKUH I'eH CTA0OUJIBHO BCTPOEH B reHOM. TepMHH "reTeposlornyeckuii
reH" 03Ha4aeT IO CYIIeCTBY I'eH, KOTOPBIH obecreueH uin coOpaH BHE PAaCTEHUS U
KOTOPBIH, B Cllydyae BBEAEHUs B TEHOM s/ipa KJIETKH, B FT€HOM XJIOPOILJIacTa UJIH B
reHOM MHUTOXOHJAPHH, MPUAAET TPAaHCHOPMUPOBAHHOMY PACTEHUIO HOBBIE HUJIU
yJIy4dIleHHble arPOHOMHMYECKUE UIIM APYTUe NPU3HAKH, TOCKOJIbKY OH SKCIPECCUPYET
NPEACTABISAIO NI HHTEepeC OCOK MM MOJUNEeITHA MU MOHMKAIOIIE PEryIupyeT WiIH
BBIKJIFOYAET APYrOW r'eH, KOTOPBIA MPUCYTCTBYET B PACTEHUHU, UJIU JPYTHE TeHBI,
KOTOpPbIE MPUCYTCTBYIOT B paCTEeHUH (HAIpUMeEp, C MOMOLIbIO aHTUCMBICIOBOMN
TEXHOJOTUHU, KOCYyIpecCHOHHOM TexHonoruu unu rexunonoruu PHK-u [PHK-
uHtepdepennus|). I'eTeponorudeckuii reH, KOTOPbIH HAXOAUTCS B TEHOME, TaKKe
HA3bIBAIOT TPAHCTE€HOM. TpaHCTreH, KOTOPBIA ONpPeAesaeTCs CBOUM ONpeaeIeHHBIM
MOJIOKEHHUEM B T€HOME PACTEHHs], Ha3bIBAIOT TPAHCHPOPMALIMIOHHBIM HJIH TPAHCTEHHBIM
coOBITHEM.

B 3aBHCHMOCTH OT COPTOB PacCTEHUH WJIU KYJIbTUBAPOB PACTEHHH, UX
MECTOHAXO0XKAEHUS U YCIOBUH pocTa (II0YBa, KINMAT, BEreTallHOHHBIA NEePUO],
nuTaHue), o0padboTKa B COOTBETCTBUM C U300PETEHHEM MOXKET TaKK€ MPUBOIUTH K
cBepxaaauTuBHbeIM ("cuHepruueckum") spdexram. Hanpumep, BO3MOKHBEI
cnenyromue 3G PeKTrl, KOTOPBIE MPEBBIMAT COOCTBEHHO OKUIaeMble 3 PEKTHI:
YMEHBIUIEHHbIE HOPMbI BHECEHUS U/WJIM PACIIUPEHHBIN CIEKTP AeHCTBUA U/UIU
noBbIIIEHHAs 3()PEKTUBHOCTh AKTHBHBIX COEAMHEHNUN U KOMIIO3ULIUH, KOTOpBIE
MO’KHO NMPUMEHSTh B COOTBETCTBUH C U300peTEHUEM, JYyYIIUH POCT paCTeHU,
NOBBILUIEHHAS TOJEPAHTHOCTb IO OTHOLIEHUIO K BBICOKMM HJIM HU3KUM TeMIepaTypam,
MOBBILIEHHAS TOJEPAHTHOCTD K 3aCyXe UJIU K COAEPKaHUIO COJH B BOJE HJIM MOYBE,
noBbileHHas 3G EeKTUBHOCTh LIBETEHUs, oOerueHrne yOOpKH ypoxkasi, yCKOpEeHHE
co3peBaHus, Oojiee BBICOKUE ypoxkau, Oosiee KpymHble GPYKThI, OONbIIAsi BEICOTA
pacteHuii, 6ojiee MHTEHCUBHBIN 3€JIEHbIN I[BET JIUCThEB, OOJiee paHHee LIBETEHHUE,
OoJiee BBICOKOE Ka4eCTBO U/Wiu OoJiee BbICOKAS MUIIEBAsi LEHHOCTh COOpaHHBIX
NPOAYKTOB, OoJiee BBICOKAsi KOHIIEHTPALHs caxapa B ppyKTax, Jydias CTOMKOCTb MPH
XpPaHEHUHU U/UIU mepepadaTriBAa€MOCTh COOPaHHBIX MPOAYKTOB.

PacTenns u KyJbTUBAapBI pACTEHHI, KOTOPBIE MPEANOYTUTEIBbHO 00padaThIBalOT B
COOTBETCTBHUU C U300pETEHHEM, BKJIIOYAIOT BCE PACTEHUS, KOTOPBIE HMEIOT
reHeTHYEeCKUH MaTepHal, KOTOPbIH NMPHUAAET STUM PACTEHUSIM OCOOCHHO
NpEeANOYTUTENbHBIE, TOJIE3HbIE MPU3HAKHN (HE3aBUCUMO OT TOTO, IOJIYYEHBI 3TH

NPU3HAKHU B PE3YJIbTATE CENEKIUHU U/UIN OMOTEXHOJIOTHH ).
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IIpumepsl yCTONYUBBIX K HEMATOAAaM PACTEHUH ONMUCAHBbI, HAIPUMED, B
CIenyIoMUX NaTeHTHBIX 3asBkax: US 11/765,491, 11/765,494, 10/926,819,
10/782,020, 12/032,479, 10/783,417, 10/782,096, 11/657,964, 12/192,904,
11/396,808, 12/166,253, 12/166,239, 12/166,124, 12/166,209, 11/762,886,
12/364,335, 11/763,947, 12/252,453, 12/209,354, 12/491,396 n 12/497,221.

PacTenusi, koTopbie MOKHO 00pabaThiBaTh B COOTBETCTBUU C U300pETEHHEM,
NPEeACTABISAIOT COOON rHOpUIHBIE PACTEHUS, KOTOPbIE YK€ MPOSIBISIOT
XapaKTePUCTUKHU reTepo3a Wik ruopugHoro 3pdexra, 4To NPUBOAUT B LIEJIOM K OoJee
BBICOKON YPOXXKaNHOCTH, CHJIE POCTA, JIYUIIEMY 3JOPOBbI0 U YCTOHUYUBOCTH K
dakTopaM OMOTUYECKOrO U a0UOTHYECKOTO cTpecca. Takue pacTeHus: OOBIYHO
NOJIYYaIOT MyTeM CKPEIIHBAHUS HHOPEAHON POAUTENBCKON JTUHUH C MYJKCKOH
CTEPUJIbHOCTBIO (CKEHCKUH MapTHEP MPH CKPEINMBAHUU) C Ipyroil nHOpenHOM
PONHUTENbCKON JIMHUEH C MYXKCKOH pepTHIBHOCTHIO (MY)KCKOW MapTHEP NMPHU
cKkpemnBaHum). I mOpuaHbie ceMeHa 0OBIMHO COOMPAIOT C PACTEHUN C MYKCKOH
CTEPUJIbHOCTBIO U MPOAAIOT MPOU3BOAUTENSIM. PacTeHHs ¢ MYKCKOH CTEPHIBHOCTHIO
uHOrAa (HampuMep, B ciydae KYKypy3bl) MOTYT OBbITh MOJIY4EHBI NIYyTEM yAAJEHUS
METEJIOK (T.€. MEXaHHYECKOro YAAJIeHUsI MyKCKHUX PENpPOAYKTUBHBIX OPTaHOB MJIH
MY KCKHX COLIBETHH), HO 4alle, My>CKasl CTEPUIBHOCTD SIBJISIETCS PE3YyJIbTATOM
reHeTUYEeCKUX AEeTEePMHUHAHT B T€HOME pacTeHus. B 3Tom ciydae, u B 0COOEHHOCTH,
KOT/1a CEMEHa SIBJITIOTCS JKeJIaeMbIM MIPOJYKTOM, COOMpPAaEeMBbIM C THOPUIAHBIX
pacTeHuii, OOBIYHO MOJIE3HO 00ECIeYUTh MOJHOE BOCCTAHOBIEHHUE MY KCKOM
depTuapbHOCTH B THOPUIHBIX PACTEHUSIX, KOTOPbIE COAEPIKAT FeHETUIECKUE
IETePMHUHAHTBI, OTBETCTBEHHBIE 32 MYJKCKYIO CTEPHIIBHOCTh. JTO MOXKET OBbITh
TOCTUTHYTO MyTeM 00eCIeUYeHHs TOro, YTOObI MY>KCKHE MapTHEPbI MPU CKPEIIUBAHIU
UMEJIU TTOAXOISIIIE FeHbI-BOCCTAHOBUTENN (PEPTUIBHOCTH, KOTOPbIE CIIOCOOHBI
BOCCTAHABJIMBATh MYJKCKYIO (EePTHIBHOCTD B THOPUAHBIX PACTEHUSAX, KOTOPbIE
COAepKAT FeHETUYECKHE NEeTEPMHUHAHTBI, OTBETCTBEHHBIC 32 MY)KCKYIO CTEPHUIbHOCTD.
I'eHeTH4ecKHe NETEPMUHAHTHI MYKCKOH CTEPHIIBHOCTH MOTYT HaXOJHUTHCS B
nurorazme. [IpumMepsl HuTONMIa3MaTuYeCKOl Mykckoi ctepunpHocTH (CMS) OplH
OTHMCAaHbI, HapuMep, 11 BUnoB Brassica. OgHako reHeTH4YecKue NeTEPMHUHAHTHI
MY>KCKOHM CTEPHJIBHOCTH TaK)X€ MOTYT HaXOJIHUThCS B TeHOME siipa. PacTenus ¢
MY>KCKOHM CTEPHIIBHOCTBIO TAK)KE MOXHO MOJYYUTh METOaMU OMOTEXHOJOTUH
pacTeHui, TAKUMHU KaK reHHas nHxeHepus. OCOOeHHO MoJe3H0e CPENCTBO MOJNYUCHHS

pacTeHHuil ¢ My>KCKOUW CTEPUIIBHOCTBIO onucaHo B nyonnkanuu WO 89/10396, B
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KOTOPOH PacKpbITO, YTO, HAIpUMeEpP, pUOOHYKIIeas3a, Takasi Kak OapHas3a, CeJIEKTUBHO
SKCIIPECCUPYETCS B KJIETKAX TaleTyMa B ThIUMHKAaX. 3aTeM (PepPTUIBHOCTb MOXET OBbITh
BOCCTAHOBJIEHA C ITOMOIIBIO 3KCIPECCHU B KJIETKAaX TaleTymMa HHIHOuTOpa
puboHyKIea3bl, TAKOTO Kak Oapcrap.

Hexotopble pacTeHHs WU KyJbTHBAPhl PACTEHUH (IOJy4eHHBIE METONAMHU
OMOTEXHOJOTHH PACTEHUH, TAKMMH KaK F'eHHAasl HHXKEHePHUs ), KOTOPbIe MOKHO
00pabaThIBaTh B COOTBETCTBUU C U300PETEHHEM, SIBIISTFOTCS] TOJEPAHTHBIMU K
repOUIIMIaM PAaCTEHUSMHU, T.€. PACTEHHUSIMH, CO3IaHHBIMH TOJIEPAHTHBIMHU K OJTHOMY
WJIU HECKOJIbKUM JAaHHBIM repoununam. Takue pacTeHUs] MOXKHO MOJYYUTh JTHOO
NyTeM IeHEeTHYECKOHN TpaHCcPopManuu, JJTUOO MyTeM CEJIeKLIUH PACTEHUN, KOTOpPbIE
CoAepKAT MYTALUIO, MPUAAIOIIYIO TAKYI0 TOJEPAHTHOCTb K TepOnIuaam.

TonepanTHBIMH K TepOUIIUAAM PACTCHUSMU ABJSIOTCS, HAIPUMED, TOJEPAHTHBIE
K rudocaTy pacTeHHs , T.€. pACTEHHUs], KOTOPbI€ CO3/1aHbl TOJIEPAHTHBIMH K TepOnIuny
riudocaTy WIH K ero coisiM. PacTeHns MOryT OBITh CO3AaHbI TOJEPAHTHBIMHU K
riudocaTy pa3NmuuHBIME MeToaMu. Tak, HampuMep, TOJepaHTHbBIE K raudocaTty
pacTeHuss MOXKHO CO3aTh MyTeM TpaHC(pOopMaLMM pacTEHHUs] T€HOM, KOTOPBIN
KoaupyeT pepMeHT S-eHonnupyBunmukumar-3-pocparcunrasy (EPSPS).
ITpumepamu Takux EPSPS-renos asnsroTcs red AroA (myrant CT7) Gakrepun
Salmonella typhimurium (Comai u ap., 1983, Science, 221, 370-371), ren CP4
Oaktepun Agrobacterium sp. (Barry u ap., 1992, Curr. Topics Plant Physiol. 7, 139-
145), renbl, kotopeie kKogupyroT onny EPSPS nerynbu (Shah u np., 1986, Science
233, 478-481), onny EPSPS TomatoB (Gasser u ap., 1988, J. Biol. Chem. 263, 4280-
4289) unu onny EPSPS sneycuna (WO 01/66704). Takske MOTYT moapa3yMeBaTbCs U
myTtupoBaHHble EPSPS. TonepanTHbie k rmudocaTy pacTeHHs] MOKHO TaKXKe MOJYYUTh
NyTeM 3KCIPECCHH I'eHa, KOTOPbIH KoaupyeT pepMeHT riandocaT-oKCHPEeaYKTAa3y.
TonepanTHbIe K TIU(OCATY PACTEHUS] MOKHO TaK)Ke MOJYYUTh MyTEM 3KCIPECCUHU
reHa, KOTopblil kopupyeT pepMeHT rnudocar-auetTunrpancdepasy. TonepaHTHbIE K
riudocaTy pacTeHHs] MOYKHO TaKXe MOJIYYUTh MYTEeM CEJIeKLHH PacCTeHUH,
copepKaINX MPUPOJHBIE MYTALMH YIIOMSHYTBIX BbILIE FreHOB. PacTeHus, KOTopbie
skcrpeccupyoT EPSPS rensl, KoTopble NpUAaOT TOJEPAHTHOCTD K riaudocary,
omucanbl. PacTeHus, KOTOpbIE 3KCIPECCUPYIOT APYTHUe T€HbI, KOTOPbIE MPUAAIOT
TOJIEPAHTHOCTH K riudocaty, HanmpuMep, reHbl JeKapOOKCHIa3bl, TAKKe ObLIH

OMMUCaHBbI.
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JpyrumMu yCTOMYMBBIMH K TepOHIIUIAM PACTEHUSIMU SIBJISIIOTCS, HAIPUMED,
pacTeHus, KOTOPbIE CO3JaHbl TOJEPAHTHBIMU K repOuIuaaM, HHrHOUPYIO UM
bepMeHT rmyTaMHUHCUHTA3y, TAKUM Kak Ouanadoc, pochuHOTpULIUH UIH
rmo¢ocuHat. Takue pacTeHUs] MOXKHO MOJYYUTh MMYTEM dKCIpeccuu pepMeHTa,
KOTOPBIH 00e3BpeXuBaeT repOuIuA, WM MyTaHTa GepMeHTa rITyTaMHHCUHTA3bI,
KOTOPBIH yCTOWUYMB K UHTHOUpOBaHUD. OIHUM U3 IPUMEPOB TaKOTO 3P (HEeKTUBHOTO
obe3BpexuBaromero pepMenTa siBIseTcs GEepMEHT, KOTOPbIH KOAUPYET
bochuHOTpULIMH-aleTUITPpaHCPepa3y (Takoil kak, HanmpuMep, Oap- uau naT-0eJ0K u3
BUIOB Streptomyces). PacTeHus, KOTOpbIe SKCIPECCUPYIOT 3K30TCHHYIO
bochuHOTpULIMH-aLleTUITPAHChEepa3y, ObLIU OTTUCAHBI.

JlanpHEHIIMMH TOJIEPAHTHBIM K TepOHIIUIaM PAaCTEHUSMHU TAKXKE SIBJISIIOTCS
pacTeHus, KOTOPbIE CO3JaHbl TOJEPAHTHBIMU K repOHUIuaaM, HHTHOUPYIO UM
bepmenT runpokcudennnnupysaranokcuresasy (HPPD).
I'mapokcupeHuIMupyBaTAUOKCUTEHA3HI TPENCTABISIOT COO0H (epMEHTHI, KOTOPHIE
KaTaJU3UPYIOT PEAKIUI0, B KOTOpOoH napa-runpokcudenunnnupysar (HPP)
IpeBpalIaeTCsl B TOMOreHTu3ar. Pactenus, kotopele TonepanTHsl k HPPD-
UHTUOUTOpPaM, MOTYT OBbITh TPAaHCHOPMUPOBAHBI T€HOM, KOTOPBIH KOAUPYET
BCTpeUaromuiics B npupoae ycroituussii HPPD-depmeHT, nian reHoM, KoTopbIit
KOJIUpyeT MyTUpoBaHHbIN unu xumepHsii HPPD-dpepmenT, kak onucano 8 WO
96/38567, WO 99/24585, WO 99/24586, WO 2009/144079, WO 2002/046387 wunu US
6,768,044. TonepantHOCTh K HPPD-HHrHOnTOpaM MOKHO TaKXe MOJIYYUTh MyTEM
TpaHc(opManuy pacTeHUH reHaMH, KOTOPble KOAUPYIOT ONpeaeaeHHble (epMEHTHI,
KOTOpbIe 00eCTeYnBaOT BO3MOXKHOCTh 00pa30BaHMUsl TOMOTEHTH3aTa, HECMOTPSI Ha
uHruouposanue npupoaHoro HPPD-depmenTa ¢ momoursto nuuruburopa HPPD.
Takue pactenust onucansl B WO 99/34008 u WO 02/36787. TonepaHTHOCTb pacTeHUH
k nHruoutopam HPPD MOXHO Takke yaydIIUTh NyTeM TpaHCHOpMaLnu pacTeHUH
Ie€HOM, KOTOPBII KOnupyeT pepMeHT npedeHaTAeruApOreHasy B JOMOJIHEHHE K TeHY,
konupyrmemy ¢epment, TonepanTHbiii kK HPPD, kak omucano 8 WO 2004/024928.
Kpome Toro, pacTeHust MOXKHO cliesaTh OoJjiee ToJepaHTHBIME K HHruouropam HPPD
NyTeM BCTPAWUBAHUS B UX T€HOM I'€Ha, KOTOPBIH KOAUPYeT (PEepMEHT, KOTOPBIH
meTtabonusupyet win paspymaer uaruoburopet HPPD, nanpumep, CYP450 ¢pepmeHTHI
(cm. WO 2007/103567 u WO 2008/150473).

Jpyrue ycTol4duBble K repOULUIaM pacTeHUs MPEACTaBIAIT COOON pacTeHus,

KOTOPBIM OblLJIa NMpUIaHA TOJEPAHTHOCTh K HHrHOUTOpaM auneronakrarcuHTasbl (ALS).
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U3BecTHBIe HHTHOUTOPBI ALS BKIIOYAIOT, HAIPUMED, CYIb(POHUIMOUYEBUHHBIE,
MMHJ1a30JIMHOHOBBIE, TPHA30JONUPUMHUANHOBbBIE, THPUMUANHUIOKCH(THO)OEH30aTHBIE
u/unu cynpQOHNUIAMHUHOKapOOHMITPHA30JIMHOHOBbBIE repOunuabl. M3secTHo, 4TO
paznuuHble MyTauuu B pepmente ALS (Takke H3BECTHOM Kak CHHTETa3a
aneroruapokcukucior, AHAS) npuaarT TOJEpaHTHOCTD K Pa3IMUHBIM repOunuIam u
rpynmnam repOMIUAOB, Kak onucano, Hanpumep, B Tranel u Wright (Weed Science
2002, 50, 700-712). Co3nanue pacTeHHUil, TOJEPAHTHBIX K CYJb(OHUIMOUYEBUHE, U
pacTeHul, TOJIEPAHTHBIX K UMHIA30JIMHOHY, yXKe onucaHo. Jpyrue pacteHus,
TOJIEPAHTHBIE K CYJIb()OHMIMOYEBIUHE U UMHIA30JIUHOHY, TAK)Ke OBLIH OTIUCAHBI.

Jlpyrue pacTeHus, KOTOpPbIE TOJEPAHTHBI K UMHUAA30JIMHOHAM W/HITH
Cyb(OHHIMOYEBHHAM, MOXHO MOJYYUTh MyTEM HHAYIHUPOBAHHOTO MyTareHesa,
NyTEM CEJEKLUU B KJIETOYHBIX KYJbTYypaxX B MPUCYTCTBUHU repOULIAA HIIH TyTEM
MYTaLlHOHHOH celeKIuu (CM., Hanpumep, s coeBbix 60608 US 5,084,082, nust puca
WO 97/41218, nns caxapHoit ceekibl US 5,773,702 u WO 99/057965, nns canat-
natryka US 5,198,599 wnn nnst nopconneuanka WO 01/065922).

HexoTropble pacTeHuUs UK KYJIbTUBAPbI pAaCTEHUN (TIOJyUY€HHbIE METOAMU
OMOTEXHOJOTHHU PACTEHHUH, TAKUMH KaK T'€HHAasi HH)XKEHEepHs ), KOTOPbIE TaK)Ke MOXKHO
0o0pabaThIBaTh B COOTBETCTBHU C H300pETEHUEM, SABJISAIOTCS TOJEPAHTHBIMH K
daxTopam abuoTuueckoro crpecca. Takue pacTeHHUs] MOKHO HOJYUYHUTh IYyTEM
TeHeTUYECKOHN TpaHC(HOPMALUH HIIH IIyTEeM CEJIEKIIUU PACTEeHUN, KOTOpbIe COAepIKaT
MYTAaIUI0, TPUAAIO Y0 TAKYI0 YCTOHYHBOCTD K cTpeccy. OcoOeHHO moje3Hbie
YCTOMYHMBBIE K CTPECCY PACTEHHS BKIIOYAIOT CIEAYIOIIHE

a.  pacTeHHs, KOTOPbIE COAEPKAT TPAHCTEH, KOTOPbIH cmocoOeH YMEHbLIUTD
SKCIPECCUI0 U/UIU akTUBHOCTH reHa noinu(ADP-pubosza)nonumepassl (PARP) B
KJIETKaX PACTEHHI UJIU B PACTEHUSX;

b.  pacTeHHUs, KOTOpPbIE COAEPIKAT MOBBIIIAKLUIUNA TOJEPAHTHOCTD K CTPECCY
TPAHCTEH, KOTOPBI CTOCOOEH YMEHBIINUTh 3KCIIPECCUI0 U/UIIN aKTHBHOCTh T'€HOB
pacTeHHil U KJIeTOK pacTeHui, koaupyromux PARG;

C.  pacTeHHs, KOTOPbIE COAEPIKAT MOBBIMIAIIUN TOJEPAHTHOCTD K CTPECCY
TPAHCTE€H, KOTOPBII KOAUPYET B PACTCHUAX (PYHKIIMOHANbHBIN (epMEeHT
PEYyTUIN3aLHOHHOTO NYTH OMOCHHTE3a HUKOTUHAMUAACHUHNHYKICOTH 1A, BKITKOYast
HUKOTHHaMUIa3y, HUKOTHHAT-pochopudosuntpancdepasy, HUKOTUHOBASI KUCIOTA-
MOHOHYKJICOTHAACHUITPaHCchepa3y, HHKOTUHAMUAICHUHIUHYKIJI€OTHICUHTETA3Y

unu HukotuHamuadochopudozuntpancdepasy.
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Hexoropble pacTeHUs UK KyJIbTUBAPbI PACTEHUN (MOJyUEeHHbIE METOIAMHU
OMOTEXHOJOTHHU PACTEHHUH, TAKUMH KaK T'€HHasi HH)KEHEPHUs ), KOTOPbIE TaK)Ke MOXKHO
o0pabaThIBaTh B COOTBETCTBUU C U300pETEHHEM, TOKA3BIBAIOT U3MEHEHHOE
KOJIMYECTBO, KAYECTBO M/UJIN CTAOMIBHOCTh NPHU XPAHEHUU COOPAHHOIO MPOAYKTA
W/UITN U3MEHEHHbIE CBOHCTBA ONpPEAeIeHHBIX KOMIIOHEHTOB COOPAaHHOI'O NPOAYKTAa,
KaK, HallpuMep:

1) TpaHcreHHble pacTeHHUs, KOTOPbIE CUHTE3UPYIOT MOIAU(PULIPOBAHHBIH
Kpaxmaj, KOTOPbIH OTHOCUTEJNBHO CBOMX (PU3UKO-XMMHUUYECKUX CBOWCTB, B YaCTHOCTH,
COAEP KAHMS AMHJIO3bI HJIM COOTHOIIEHUS] aMHJI03a/aMHJIONIEKTUH, CTETIEHU
pa3BETBJICHHS, CPEAHEH JUIMHBI LIENH, pacupenaeeHnss OOKOBBIX LENeH,
XapaKTEPUCTHUK BI3KOCTH, MPOYHOCTH T'eJisl, pa3Mepa 3epeH Kpaxmaja u/uiu
MOP(OJOTHHU 3€PEH KpaxMaya, HMeeT U3MEHEHUsI 110 CPABHEHHUIO C CHHTE3UPOBAHHBIM
KpaxMaJIOM B KJIETKax JAMKOTO THUIA PACTEHUN UM B PaCTEHUSX AUKOrO TUMA, TaK YTO
3TOT MOAUGHUIIMPOBAHHBIN KpaxMaJll JIy4IIe MOIXOIUT ISl ONpeaeIeHHbIX
NPUMEHEHHUN.

2) TpaHcreHHble pacTeHHUs, KOTOPbIE CHHTE3UPYIOT HE KpaxMajbHbIE
yIJ€BOAHbIE MOJUMEPDI, UIU KOTOPble CUHTE3UPYIOT HE KpaxMallbHble YIII€BOJHbIE
MOJMMEPBHI, CBOWCTBA KOTOPBIX IO CPABHEHUIO C PACTEHUSAMH JUKOTO THUIIA U3MEHEHBI
0e3 reHerndeckoit Mogupukanuu. [lpumepamMu ABIAIOTCA PACTEHUS, KOTOPbIE
NPOAYLUPYIOT NMOTUPPYKTO3Yy, B OCOOEHHOCTH, HHYJMHOBOTO U JIEBAHOBOI'O THIIA,
pacTeHus, KOTOpbIe MPOAYLIUPYIOT aib(a-1,4-TIOKaHbl, PACTEHUS, KOTOPBIE
npoAyUUpYIOT anbda-1,6-pa3BeTBiaeHHbIe anbda-1,4-TTFOKaHBI, U PACTEHUS, KOTOPbIE
NPOAYLUPYIOT aJITEPHAH.

3) TpancreHHble pacTeHUs, KOTOPbIE MPOAYLHPYIOT THAJIYPOHAH.

4)  TpaHcreHHble paCTeHUs WU THOPHUIHBIE PACTEHUS, TAKHUE KaK pemvyaThlii
JyK C ONpeAelIeHHbIMU CBOWCTBAMH, TAKMMH KakK "BBICOKAs OJISI pACTBOPUMBIX
TBepAbIX BemecTB", "mManas octpora" (LP) w/mnm "anurensHas coxpansemocts" (LS).

HexoTropble pacTeHUs UIU KYJIbTUBAPBI PACTEHUH (TIONYUYEHHBIE METOAAMH
OMOTEXHOJOTHHU PACTEHHH, TAKUMH KaK T'€HHAasl HH)KEHEPHUs ), KOTOPBIE TAKXKe MOXKHO
o0pabaThIBaTh B COOTBETCTBUHU C M300pEeTEHUEM, IPEACTABIAIOT COOON pacTeHus,
TaKHle KaK pacTEeHHUs XJOMUYaTHUKA, C ©3MEHEHHBIMU CBOWCTBaAMU BOJOKOH. Takue
pacTeHuss MOKHO MOJYYUTh MyTEM I€HETHYECKON TpaHCPOpPMALIMU U ITYyTEM
CEJIEKLIMU PACTEHUH, KOTOpble COAEpKaT MyTalUI0, NPUAAIOLIYI0 TaKHMe U3MEHEHHbIE

CBOMNCTBA BOJIOKOH, U BKJIKOYAIOT:
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a)  pacTeHHs, TAKHe KaK PACTEHUs XJIOMMYATHUKA, COAEpIKAILINe N3MEHEHHbIE
(bOpMBI F€HOB IEJITI0JI030CHHTA3HI,

b) pacTeHus, Takue Kak pacTE€HUs XJOMYATHUKA, KOTOPbIE COAEPIKAT
U3MEHEHHYI0 OopMy rsw2- WU rSW3-rOMOJIOTHYECKUX HYKJIEHMHOBBIX KUCJIOT, TAKUE
KaK pacTEeHHMsI XJIOMYATHUKA C MOBBIIIEHHON dKcnpeccuell caxapozodochaTcuHTasbl;

C)  pacTeHHs], TaKHe KaK PaCTEHHUs XJOMYATHUKA, C TTOBBIIIEHHOW dKCIpeccuei
CaxapO30CHUHTA3HI,

d) pacTeHwus, TakMe KaK pacTEHUs XJIOMMYATHUKA, Y KOTOPbIX U3MEHEH BHIOOP
BPEMEHH IIA3MOIECMAIBHOI'O MPONYCKAHUSI HA OCHOBE KJIETOK BOJIOKOH, HAIIPUMED, B
pe3ybTaTe MOHMKAKMIEH PEryIsiiuU BOJOKHOCENEKTUBHOM [B-1,3-rimokaHassl;

€) pacTeHHs, TAKHE KaK PACTECHUS XJIOMMYATHUKA, KOTOPBIE CONEPIKAT BOJOKHA
C U3MEHEHHOW PEeaKIIMOHHONW CIIOCOOHOCTHIO, HAIPUMED, B PE3YJIbTAaTE SKCIPECCUH
reHa N-aleTwirioko3aMuHTpanchepassl, Bkiao4das nodC, 1 reHOB XUTHHCUHTA3BI.

HexoTropble pacTeHUsI WU KYJIbTHBAPBI PACTEHUH (ITOJYyUYEHHBIE METOAAMH
OMOTEXHOJOTHHU PACTEHHH, TAKUMH KaK T'€HHAasl HH)KEHEPHUs ), KOTOPbIE TAKXKe MOXKHO
0o0pabaThIBaTh B COOTBETCTBUHU C H300pEeTEHHUEM, IPEACTABIAIOT COOON pacTeHus,
TaKkyue KaK MaCIMYHBIA pamnc WiId POACTBEHHbIE pacTeHus Brassica ¢ U3MEHEHHBIMH
cBolicTBamMu npoduis macna. Takue pacTeHUS MOKHO MOJYYHUTh MYyTEM Ie€HETUYECKON
TpaHc(hOpMaIUU UJIM yTEM CEJIEKLIMH PACTEHUH, KOTOPbIE COAEPKAT MYTALUIO,
NPUAAIOINYI0 TaKUE€ U3MEHEHHbIe CBOWCTBA Macla, U BKJIIOYAIOT!

a)  pacTeHHus, TaKMe KaK pacTeHUs MAaCIMYHOTO parca, KOTOpble NPOAYLHUPYIOT
MAacJIO C BBICOKHM COJEPKaHHEM OJIEMHOBOM KHCIIOTHI;

b) pacTeHus, Takue KaK paCTEHHS] MACIUYHOTO parca, KOTOpbIe MPOAYLUPYIOT
MacJio ¢ HU3KHM COJEpPIKaHUEM JIMHOJIEHOBOW KHCJIOTHI,

C)  pacTeHHs, TAKHE KaK PaCTeHUs MACIHYHOTO Parca, KOTOpPble MPOAYLHPYIOT
MacJio ¢ HU3KHM YPOBHEM HACBIIEHHBIX KUPHBIX KHCJIOT.

HexoTropble pacTeHUs WU KYJIbTUBAPbI PACTEHUN (KOTOPbIE MOXKHO TOJYYUTH
MEeTONaMH OMOTEXHOJIOTUH PACTEHHUH, TAKMMHU KaK M'€HHAsl HHKEHEPHs ), KOTOpPbIe
TaK>Ke MOXHO 00pabaThIBaTh B COOTBETCTBUH C U300pETEHHEM, MPENCTABISIIOT COOOM
pacTeHus Takue, Kak KapTodesb, KOTOpble YCTOHYUBEI K BUPYCaM, HAlpUMED, K
kaprodenpromy Bupycy Y (SY230 u SY233 cobwitus ot pupmsl Tecnoplant,
Argentina), MM KOTOpbIE€ YCTOHYMBHI K OONE3HAM, TAKUM Kak Oypast THUIb KapTodens

(manpumep, RB ren), mim KOTopble MOKa3bIBAIOT YMEHBIIEHHYIO CJIAAOCTh,
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WHAYLUPOBAHHYIO X0y010M (KoTtopsle HecyT rersl Nt-Inh, II-INV), unu kotopsie
NOKa3bIBAIOT KapJHUKOBBIN penorun (red A-20 okcumaassl).

HexoTropble pacTeHUs UK KyJIbTUBAPbI paCTeHUN (MOJyUEeHHbIE METOIAMHU
OMOTEXHOJOTHU PACTEHUM, TAKUMHU KaK MeHHAasi HHXXEHepHUs ), KOTOPbIe TaKXKe MOKHO
0o0pabaThIBaTh B COOTBETCTBUH C U300pETEHHEM, MPEACTABIAIOT COOOH pacTeHus,
TaKue Kak MacCIWYHBbIA parc Winu pOACTBEHHbIE pacTeHus Brassica, ¢ U3MEHEHHBIMU
XapaKTePUCTUKAMHU PACTPECKUBAHUS CeMsiH. Takue pacTeHUs MOXHO MOJYYUTh MyTEeM
TreHETHYECKOH TpaHCPOPMALIMU HJIM IyTEM CEJIEKIUH PACTEHHI, KOTOpbIE COAEPKAT
MYTaLHIO, TPUAAKIIYI0 TAKHE U3MEHEHHbIC CBOWCTBA, U BKIIFOYAIOT PACTEHHUS, TAKHE
KaK MAacCJIUYHBINA Parc ¢ 3aMeJICHHBIM UJIM YMEHbIICHHBIM PACTPECKUBAHUEM CEMSIH.

Oco0eHHO MONEe3HBIMU TPAHCTEHHBIMH PACTEHUSAMHU, KOTOPBIE MOTYT OBITh
00paboTaHbl B COOTBETCTBHU C H300pETEHUEM, SIBISIOTCS PACTEHUS C COOBITUAMU
TpaHchOpMauu WIN ¢ KOMOMHAUSAMU cOOBITHH TpaHchopmaruu, kotopeie B CIITA B
cayx0e MHCIEKIUU 310pOBbs pacTeHUui U )kuBoTHBIX (APHIS) nenapramenta CIIA
no cenbckomy x03sicTBY (USDA) ABASIOTCS MpeaMeTOM MPUHSTHIX WU
HaxXOASLINXCS HA PACCMOTPEHHUH XOAATaCTB HAa HEPETYJIHPYEMBbIH CTATyC.
HNudopmannio 00 3TOM MOKHO MMOJYYUTH B JI000e Bpems ot ciayxk0er APHIS (4700
River Road Riverdale, MD 20737, USA), HanipuMep, ¢ TOMOIIBIO UHTEPHET-CaliTa
http://www.aphis.usda.gov/brs/not_reg.html. Ha nenr momauu 3Toi#i 3asiBKH B Clyk0e
APHIS Oplnu npuHSTH MM HAXOJUIUCh HA PACCMOTPEHUU XOAATalCTBa CO
ciaenyrouiei nHGopmanme:

- XomaTaicTBO: HASHTU(PUKALMOHHBINA HOMEp XonaTaicTBa. TexHUYeCKoe
onucanue coObITHS TPAHCHOPMAIIUU MOXKHO HANTHU MO OTAEJIbHOMY JTOKYMEHTY
XomaTancTBa, 1OCTYNmHOM OT ciyk0b1 APHIS Ha BeO-cTpaHuile mo HOMepY
XOJaTalCTBa. DTU OMHCAHUS TEM CaMBbIM PACKPBIBAIOTCS MOCPEICTBOM CCHUIKH.

- Pacmupenne xomaTaiicTBa: cChlIKa Ha OoJjiee paHHEe XOaTalCTBO, IS
KOTOPOTO 3asBJICHO pacIIupeHne 00beMa UIu MPOJICHHE CPOKa.

- VYupexaeHue: UMs NePCOHBI, MOAABIIEH XOAATANCTBO.

- Perynupyemslil IyHKT: paCCMaTPUBAa€MbII BUJ PACTECHHUS.

- TpancrenHblil GeHOTUIT: TPU3HAK, KOTOPBIA NPUAAH PACTCHUIO B
pe3yibTaTe TpaHCHOPMALMOHHOTO COOBITHSA .

- TpancpopmaunonHoe COOBITHE MU JIMHUS . Ha3BaHUE COOBITUA(-UH) (4acTo
0003HauaeMoro(-bIx) TakXXe Kak JUHUSA(-1)), 1 KOTOPOro(-bIX) 3aNpoIIeH

HEpEryJupyeMblil CTaTyC.
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- JoxymenTsl APHIS: pasnudHble JOKYMEHTBI, KOTOPbIE OMyOJIUKOBAHBI
cayx0oit APHIS B oTHOImIEHNHN X04aTalCTBA HJIM KOTOPbIE MOYKHO MOJYUYHUThH I10
3ampocy oT ciyx0sr APHIS.

Oco0eHHO MOJIe3HBIMU TPAHCTEHHBIMU PACTEHUSMH, KOTOPbIE MOXHO
00pabaThIBaTh B COOTBETCTBUH C U300pPETEHHEM, SIBISIOTCS PACTEHUS, KOTOPbIE
COAepkKAT OJUH HJIM HECKOJIBKO '€HOB, KOTOPbIE KOJAUPYIOT OAUH HJIN HECKOJBKO
TOKCHUHOB, HAIIPUMEDP, TPAHCTEHHbIE PACTEHHS, KOTOPbIE MPOAAIOTCS TOA
CIAeAYIUIUMH TOProBbiIMH HauMeHoBaHUAMU: YIELD GARD® (Hanmpumep, KyKypy3a,
XJIOMYaTHHK, coeBbie 600b1), KnockOut® (manpumep, kykypysa), BiteGard®
(Hampumep, kykypy3sa), BT-Xtra® (manpumep, kykypysa), StarLink® (Hanpumep,
Kykypy3a), Bollgard® (xmomuatauk), Nucotn® (xnomuarHuk), Nucotn 33B®
(xnomyatHuk), NatureGard® (mampumep, kykypysa), Protecta® u NewLeaf®
(kapTodens). [IpumMepsl TOJEPAHTHBIX K repOUNUAAM PaCTEHHUH, KOTOPBIE MOTYT OBITh
YIOMSIHYThI, BKJIFOUAIOT COPTa KYKYPY3bl, COPTA XJIOMUYATHUKA B COPTA COEBBIX O0OOB,
KOTOpPBIE JOCTYIHBI MO/ CIEAYIOIUMHU TOPrOBBIMH HAaUMeHOBaHUsIMU . Roundup
Ready® (TonepaHTHOCTH K rnudocaty, HaIpUMeEp, KyKypy3a, XJIOMYaTHUK, COEBbIE
600s1), Liberty Link® (TonepanTHOCTh K pOCHUHOTPULIUHY, HATTPUMEP, MACIHYHBIHI
panc), IMI® (TonepaHTHOCTb K MMUa30dUHOHY) U SCS® (TONEPAHTHOCTH K
Cynb()OHMIMOYEBHHE), HAIPUMEDP, KYKypy3a. Y CTOHUNBBIE K TepOUIIUIaM pacTeHuUs
(pacTeHus1, BbIBEEHHbBIE TPAJULUOHHBIMA METOAAMU C LIEJIbIO MOJTYYEHHUS
TOJIEPAHTHOCTH K repOHuIHMAamM), KOTOPble MOXHO YIIOMSIHYTh, BKJIIOYAIOT COPTA,
nponaBaemble noa HazBanueM Clearfield® (manmpumep, Kykypysa).

ITpuMepsbl, KOTOPBIE CIEAYIOT HUXE, IO CTPUPYIOT HACTOsIIee N300peTeHHE .

XuUMHY€eCKHe MPUMEPHI

Hpumep I-11

3-(2-bpom-6-meTokcu-4-npon- 1 -uaMIPpEHNN)-8-(3TOKCUMETH )-4-TUAPOKCH- 1 -
azacniupo[4.4]|HoH-3-eH-2-0H

x o
/
OH O
‘ ° \

+ R
Bl-O NH O k* — - /—O HN —

rd’(“ o

o}
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K nepsonauanbroii 3arpy3ke 1.00 r (2.14 mmons) metun 1-[[2-(2-6pom-6-
MeTOKCH-4-mpon- | -uHundennn)anerunamMmuao]-3-
(3TOKCHMeTHUI ) UUKJIONeHTaHKapOokcuiaTa B 3.5 Mi nuMeTuindopmamuna 100aBisiin
0.52 r (4.71 mmonb) mpem-6ytunara kanus. CMech nepeMeInnBaiy Mpu KOMHATHOM
TeMreparype B TedeHue 1 4, 1o0aBJIsIM BOAY, H CMECh IPOMBIBAIH C TOMOIIBIO
AUXJIOPMETaHa U MOJKMCISAIN 2 H. BOAHBIM PaCTBOPOM COJISIHOM KUCJIOTHL. Beinasiee
B OCaJIOK TBEPAOE BELIECTBO OT(HHMIBTPOBBIBAIU C OTCACHIBAHUEM.

3TO MpUBOAMIIO K MOJAy4eHH0 900 MT JKeJITOrO TBEPAOIro BellecTBa (BhIXON
96%).

IIpumep P-13

[3-(2-Bpom-6-MeToKkcH-4-nipon-1-nHUIAPeHUT)-8-(3TOKCUMETHT)-2-0KCO-1-

azacnupo|[4.4]HoH-3-eH-4-uJ1]| 3THA KapOOHAT

OH O/ 04 /
. 1 &
o AN —_— +
O Cl e N R
H ) /—0 o
O Br
O Br

K nepBonauanbroii 3arpy3ske 0.80 r (1.47 mmons) 3-(2-6pom-6-MeToKCcH-4-TIpOTI-
l-unungennn)-8-(arokcumernn)-4-ruapokcu- 1 -azacnupo[4.4|HoH-3-eH-2-0Ha U
0.29 r (2.94 mmonp) TpusTuUIaMuHa B 10 MJI METHUIIEHXJIOPU/IA TIO KAIJIAM A00aBISIH
0.19 r (1.76 mmons) stunxyuopdopmuara. CMech OCTABJISAIN MEPEMEIIUBATHCS MPH
KOMHAaTHOH TeMnepaTtype B TeueHue 1 4. CMech NpoMbIBaIU BOJOMN, CYIIHIIH,
pacTBOPHUTENb OTTOHSIJIN, M OCTATOK OYUINAJIU C MOMOLIbIO XpomaTorpaduu.

3TO mpUBOAMIIO K MoJy4eHuro 700 MI CBETJIOTrO TBEPAOTO BellecTBa (BBIXON

93%).
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Ilo ananoruu ¢ s3Tum NpUuMEPOM, a TAKKE€ B COOTBECTCTBUU C O6H_II/IMI/I CBCACHUAMU, OTHOCAIIUMUCH K IMOJIYYCHHUIO, MMOJIYYaJIu

CJICAYHOIMUE COCANHCHUSA

1

R—o

HN

OH X
A\
O v

——R

Tabnuna 1: Coenunenus obuieit popmysl (Ib)

(Ib)

IIpumep
No

Rl

R3

X

Y

Crepeoxumus

'"H AMP (400 MTI'n, é B M.1.)

I-01

Me

H

OMe

Cl

yuc

D,0, NaOD & = 1.45-1.56 (m, 2H), 1.77 (m, 1H), 2.00-2.08 (m, 2H), 2.28
(m, 1H), 2.41-2.47 (m, 1H), 3.40 (s, 3H), 3.40 (s, 1H) 3.54 (d, 2H), 3.78
(s, 3H), 7.13 (2, 1H), 7.31 (s, 1H)

I-02

Et

Cl

mpanc

de-ZIMCO & = 1.09-1.12 (t, 3H), 1.45-1.61 (m, 1H), 1.62-1.67 (m, 2H),
1.76-1.82 (m 1H), 1.91-1.94 (m 1H), 2.05 (s, 3H), 2.10 (s, 3H), 3.28-3.35
(m, 2H), 3.41-3.45 (q, 2H), 7.22 (s, 1H), 7.27 (s, 1H), 7.93 (br, 1H), 10.98
(s, 1H)

I-03

Et

Et

Cl

mpanc

de-ZIMCO & = 1.02 (t, 3H), 1.11 (t, 3H), 1.45-1.60 (m 1H), 1.61 (m, 2H),
1.75-1.81 (m, 1H), 1.91 (m, 1H), 2.05 (s, 3H), 2.07-2.13 (m 1H), 2.40-2.45
(m, 3H), 3.33 (q, 2H), 3.43 (q, 2H), 7.21 (s, 1H), 7.28 (s, 1H), 7.92 (br,
1H), 10.96 (br, 1H)

1-04

Et

Cl

mpanc

de-ZIMCO & = 1.00-1.04 (t, 3H), 1.45-1.58 (m, 1H), 1.60-1.76 (m, 2H),
1.77-1.83 (m, 1H), 1.91-1.99 (m, 1H), 2.05 (s, 3H), 2.10-2.15 (m, 1H),
2.43 (q, 2H), 3.25 (s, 3H), 3.26 (m 2H), 7.21 (s, 1H), 7.29 (s, 1H), 7.93 (s,
1H), 10.96 (s, 1H)

I-05

Et

OMe

Br

mpamuc

de-JIMCO & = 1.09-1.13 (t, 3H), 1.43-1.58 (m, 1H), 1.61-1.66 (m, 2H),
1.72-1.92 (m, 2H), 2.06 (s, 3H), 3.29 (m, 1H), 3.39-3.43 (q, 2H), 3.69 (s,
3H), 6.98 (s, 1H), 7.19 (s, 1H), 7.78 (s, 1H), 10.78 (s, 1H)
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IIpumep
No

Crepeoxumus

'"H AMP (400 MTI'u, § B M.1.)

I-06

Cl

yuc

de-ZIMCO & = 1.45 -168 (m, 3H), 1.84-1.94 (m 1H), 1.98 -2.21 (m, 2H),
2.05 (s, 3H), 2.10 (s, 3H), 2.30-2.39 (m, 1H), 3.33 (m, 2H), 7.22 (s, 1H),
7.27 (s, 1H), 7.74 (br, 1H), 11.02 (br, 1H)

1-07

Et

OMe

Cl

mpamnc

D,0, NaOD 6 & = 1.18-1.23 (t, 3H), 1.50-1.58 (m 1H), 1.68-1.74 (m 1H),
1.80-1.85 (m, 2H), 2.01-2.03 (m 1H), 2.05 (s, 3H)2.09-2.16 (m 1H), 2.48-
2.53 (m, 1H), 3.49-3.54 (m 2H), 3.59-3.66 (q, 2H), 3.78 (s, 3H), 7.01 (s,
1H), 7.18 (s, 3H)

I-08

Et

OMe

Cl

yuc

D,0, NaOD § & = 1.18-1.23 (t, 3H), 1.46-1.55 (m, 2H), 1.74-1.82 (m, 1H),
2.00-2.08 (m, 2H), 2.26-2.32 (m, 1H), 2.39-2.48 (m, 1H), 3.50-.3.57 (m,
2H), 3.60-3.65 (q, 2H), 3.78 (s, 3H), 7.13 (s, 1H), 7.31 (s, 1H)

I-09

Et

Cl

yuc

de-ZIMCO & = 1.10-1.13 (t, 3H), 1.45-1.69 (m, 3H), 1.85-1.90 (m, 1H),
1.98-2.01 (m, 1H), 2.05 (s, 3H), 2.10 (s, 3H), 2.18-2.23 (m, 1H), 2.31 -
2.36 (m, 1H), 3.34-3.37 (m, 2H), 3.38-3.46 (q, 2H), 7.22 (s, 3H), 7.27 (s,
3H), 7.72 (br, 1H)

OMe

Br

yuc

D,0, NaOD § & = 1.16-1.20 (t, 3H), 1.46-1.58 (m, 2H), 1.75-1.82 (m, 1H),
2.00-2.04 (m, 2H), 2.05 (s, 3H), 2.25-2.40 (m, 1H), 2.42-2.48 (m, 1H),
3.39 (s, 3H), 3.50-3.57 (m, 1H), 3.62-3.67 (q, 2H), 3.75 (s, 3H), 7.05 (s,
1H), 7.36 (s, 1H)

Et

OMe

yuc

de-ZIMCO & = 1.09-1.13 (t, 3H), 1.44-1.52 (m, 2H), 1.54-1.62 (m 1H),
1.85-1.88 (m, 1H), 1.96-2.02 (m, 1H), 2.06 (s, 3H), 2.18-2.34 (m, 3H),
3.33-3.46 (m, 1H), 3.44-.3.46 (q, 2H), 3.69 (s, 3H), 6.98 (s, 1H), 7.19 (s,
1H), 7.58 (br, 1H), 10.8 (br, 1H)

I-12

Cl

mpanc

de-ZIMCO & = 1.47-1.59 (m, 1H), 1.65 (m, 2H),1.77-1.80 (m, 1H), 1.93-
1.99 (m, 1H), 2.05 (s, 3H), 2.11 (s, 3H), 3.25 (s, 3H), 7.22 (s, 1H), 7.27 (s,
1H)

I-13

OMe

Cl

mpamuc

D,0, NaOD 6 & = 1.48-1.57 (m 1H), 1.69-1.85 (m, 3H), 2.00-2.14 (m, 2H),
2.46-2.55 (m, 1H), 3.39 (s, 3H), 3.49 (m, 2H), 3.32 (s, 3H), 7.13 (s, 1H),
7.30 (s, 1H)

I-14

Et

OMe

Cl

mpamuc

D,0, NaOD & 6 = 1.20 (t, 3H), 1.53 (m, 1H), 1.69-1.92 (m, 3H), 1.99-2.16
(m, 2H), 2.5 (m, 1H), 3.52 (m, 2H), 3.61 (q, 2H), 3.78 (s, 3H), 7.21 (s,
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IIpumep
No

Crepeoxumus

'"H AMP (400 MTI'u, § B M.1.)

1H), 7.30 (s, 1H)

I-15

Et

Cl

yuc

de-ZIMCO & = 1.0 (t, 3H), 1.1 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (m,
1H), 2.3-2.4 (m, 2H), 3.4 (s, 3H), 3.5 (m, 4H), 7.1 (s, 1H), 7.25 (s, 1H),
7.8 (br, 1H)

I-16

Et

Cl

yuc

de-IMCO & = 1.0 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (m, 1H), 2.3-
2.4 (m, 2H), 3.4 (s, 3H), 3.5 (m, 4H), 7.1 (s, 1H), 7.25 (s, 1H), 7.8 (br, 1H)

I-17

Cl

yuc

de-ZIMCO &6 = 1.1-1.2 (t, 3H), 1.4-1.9 (m, SH), 2.01 (s, 3H), 2.1 (s, 3H),
2.2-2.7 (m, 2H), 3.4 (q, 2H), 3.5 (m, 2H), 7.22 (s, 1H), 7.27 (s, 1H), 7.73
(br, 1H), 7.93 (br, 1H)

I-18

Br

mpanc

de-IMCO & = 1.4 (m, 1H), 1.4 (m, 2H), 1.8 -1.9 (m, 2H), 2.0 (s, 3H), 2.1
(s, 3H), 3.2 (m, 4H), 3.3 (s, 3H), 7.25 (s, 1H), 7.44 (s, 1H), 7.92 (br, 1H),
10.9 (br, 1H)

I-19

Br

yuc

de-IMCO & = 1.3 (m, 2H), 1.4 (m, 1H), 1.8 -1.9 (m, 1H), 2.0 (s, 3H), 2.1
(s, 3H), 2.2 (m, 2H), 3.3 (s, 3H), 3.4 (m, 2H), 7.25 (s, 1H), 7.44 (s, 1H),
7.74 (br, 1H), 10.9 (br, 1H)

I-20

Et

mpanc

de-ZIMCO & = 1.1 (t, 3H), 1.4-1.9 (m, 5H), 2.0 (s, 3H), 2.1 (s, 3H), 2.2-2.3
(m, 2H), 3.4 (q, 2H), 3.5 (m, 2H), 7.25 (br, 1H), 7.44 (s, 1H), 7.98 (s, 1H),
10.96 (br, 1H)

I-21

Et

Br

yuc

de-ZIMCO & = 1.1 (t, 3H), 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.2-2.3
(m, 2H), 3.4 (q, 2H), 3.5 (m, 2H), 7.25 (br, 1H), 7.44 (s, 1H), 7.73 (s, 1H),
10.98 (br, 1H)

I-22

Et

yuc

de-ZIMCO & = 1.0 (t, 3H), 1.4-1.6 (m, 3H), 1.8 (m, 1H), 2.1 (s, 3H), 2.2-
2.4 (m, 1H), 3.3 (s, 3H), 3.4 (q, 2H), 7.1 (br, 1H), 7.5 (s, 1H), 7.81 (s, 1H),
10.9 (br, 1H)

I-23

Et

Br

mpanc

de-ZIMCO & = 1.0 (t, 3H), 1.4-1.6 (m, 3H), 1.8 (m, 1H), 2.1 (s, 3H), 2.2-
2.4 (m, 1H), 3.3 (s, 3H), 3.4 (q, 2H), 7.1 (br, 1H), 7.5 (s, 1H), 7.99 (s, 1H),
10.9 (br, 1H)

1-24

Et

Et

Br

yuc

de-AIMCO & = 1.1 (t, 3H), 1.2 (t, 3H), 1.4-1.7 (m, 3H), 1.8 (m, 1H), 2.1 (s,
3H), 2.2-2.4 (m, 2H), 3.4 (q, 2H), 3.5 (q, 2H), 7.11 (br, 1H), 7.5 (s, 1H),
7.79 (s, 1H)
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Hp;:‘ep R! R® | X | Y |Crepeoxumus 'H SIMP (400 MT'u, § B m.1.)

1-25 Et Me | Et | Br mpanc  |dg-JIMCO & = 1.1 (t, 3H), 1.2 (t, 3H), 1.4-1.7 (m, 3H), 1.8 (m, 1H), 2.1 (s,
3H), 2.1 (m, 1H), 3.3 (q, 2H), 3.4 (q, 2H), 7.11 (br, 1H), 7.5 (s, 1H), 7.99
(s, 1H), 10.9 (br, 1H)

I-30 Et Me [OMe | Me yuc de-AMCO & = 1.1 (t, 3H), 1.4-1.9 (m, 4H), 2. 0(s, 3H), 2.3-2.4 (m, 2H),
2.5 (s, 3H), 3.4 (m, 2H), 3.5 (q, 2H), 3.6 (s, 3H), 6.78 (br, 1H), 6.88 (s,
1H), 7.57 (s, 1H), 10.85 (br, 1H)

[-31 Me Me |OMe | Me mpanuc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.5 (m, 2H), 3.2 (m 2H), 3.3 (s,
3H), 3.6 (s, 3H), 6.78 (br, 1H), 6.88 (s, 1H), 7.78 (s, 1H), 10.55 (br, 1H)

1-32 Et Me |OMe | Me mpanc  |de-AMCO & = 1.1 (t, 3H), 1.4-1.9 (m, 4H), 2. 0(s, 3H), 2.3-2.4 (m, 2H),
2.5 (s, 3H), 3.4 (m, 2H), 3.5 (q, 2H), 3.6 (s, 3H), 6.78 (br, 1H), 6.88 (s,
1H), 7.78 (s, 1H), 10.85 (br, 1H)

1-33 Me Me |OMe | Me yuc de-ZIMCO & = 1.4-1.6 (m, 3H), 1. 9 (m, 1H), 2.0 ( s, 3H), 2.3-2.4 (m, 2H),
3.3 (s, 3H), 3.4 (m, 2H), 3.5 (s, 3H), 6.78 (br, 1H), 6.98 (s, 1H), 7.59 (s,
1H), 10.5 (br, 1H)

1-34 Me Me | F | Me yuc de-ZIMCO & = 1.4-1.6 (m, 3H), 1. 9 (m, 1H), 2.0 (s, 3H), 2.2 (s, 3H), 2.3-
2.4 (m, 2H), 3.4 (m, 2H), 3.5 (s, 3H), 6.98 (br, 1H), 7.09 (s, 1H), 7.79 (s,
1H), 11.08 (br, 1H)

1-35 Et Me | F | Me yuc de-ZIMCO & = 1.1 (t, 3H), 1.4-1.6 (m, 3H), 1.9 (m 1H), 2.0 (s, 3H), 2.2 (s,
3H), 2.4-2.45 (m, 2H), 3.4 (m, 2H), 3.5 (q, 2H), 6.99 (br, 1H), 7.09 (s,
1H), 7.78 (s, 1H), 11.07 (br, 1H)

1-36 Me Me | F | Me mpanc  |dg-JAMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (s, 3H), 2.5 (m, 2H), 3.4
(m, 2H), 3.5 (s, 3H), 6.98 (br, 1H), 7.09 (s, 1H), 7.79 (s, 1H), 11.05 (br,
1H)

1-37 Et Me | F | Me mpanc  |de-JIMCO & = 1.1 (t, 3H), 1.4-1.9 (m 4H), 2.0 (s, 3H), 2.2 (s, 3H), 3.4 (m,
2H), 3.5 (q, 2H),

1-40 Me Me | F [OMe mpanc  |de-JAIMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1-2.3 (m, 2H), 3.4 (m, 2H),
3.5 (s, 3H), 3.7 (s, 3H), 6.78 (br, 1H), 6.82 (s, 1H), 7.84 (s, 1H)

I-41 Me Me F | OMe yuc de-IMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1-2.3 (m, 2H), 3.4 (m, 2H),
3.5 (s, 3H), 3.7 (s, 3H), 6.78 (br, 1H), 6.86 (s, 1H), 7.66 (s, 1H)

1-42 Et Me | F |OMe e D,0, NaOD &: 0.9 (t, 3H), 1.2-1.7 (m, 4H), 1.8 (s, 3H), 2.0-2.1 (m, 2H),
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Hp;:‘ep R! R® | X | Y |Crepeoxumus 'H SIMP (400 MT'u, § B m.1.)
3.3 (m, 2H), 3.4 (q, 2H), 3.5 (s, 3H), 6.59 (s, 1H), 6.62 (s, 1H), 6.64 (s,
1H)

[-43 Et Me F |OMe mpanc de-AMCO & = 1.1 (t, 3H), 1.4-1.9 m 4H), 2.0 (s, 3H), 2.4 (m, 1H), 3.3 (m,
2H), 3.4 (q, 2H), 3.7 (s, 3H), 6.82 (br, 1H), 6.82 (s, 1H), 7.84 (s, 1H),
10.81 (br, 1H)

1-44 AJTHIT Me Cl Me yuc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.3 (m, 1H), 2.4
(m, 1H), 3.4 (m, 2H), 3.95 (dt, 2H), 5.28 (dq, 2H), 5.98 (m, 1H), 7.22 (s,
1H), 7.27 (s, 1H), 7.75 (br, 1H), 11.0 (br, 1H)

I-45 aNu Me |OMe | Me mpanc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.4 (m, 2H), 3.4 (m, 2H), 3.4
(s, 3H), 3.6 (s, 3H), 4.0 (m, 2H), 5.2 (dt, 2H), 5.9 (m, 1H), 6.78 (br, 1H),
6.84 (s, 1H), 7.78 (s, 1H), 10.88 (br, 1H)

I-46 anun Me | Cl | Me mpanc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.5 (m, 2H), 3.4
(m, 2H), 3.95 (dt, 2H), 5.28 (dq, 2H), 5.98 (m, 1H), 7.22 (s, 1H), 7.27 (s,
1H), 7.94 (br, 1H), 11.0 (br, 1H)

1-47 anaun Me |OMe | Me yuc de-AMCO & = 1.4-1.9 (m, 3H), 2.0 (s, 3H), 2.2-2.4 (m, 2H), 3.4 (s, 3H),
3.6 (s, 3H), 4.0 (dt, 2H), 5.28 (dq, 2H), 5.9 (m, 1H), 6.78 (s, 1H), 6.88 (s,
1H), 7.60 (s, 1H), 10.52 (br, 1H)

I-50 2- Me | Cl | Me mpanc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.5 (m, 2H), 3.3 (s,

METOKCHD 3H), 3.4 (s, 3H), 3.4-3.5 (m, 4H), 7.22 (s, 1H), 7.27 (s, 1H), 7.94 (br, 1H)
THJI
I-51 2- Me | Cl | Me yuc de-AMCO & =1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.3 (m 1H), 2.4 (m,
METOKCH? 1H), 3.3 (s, 3H), 3.4 (s, 3H), 3.4-3.5 (m, 4H), 7.22 (s, 1H), 7.27 (s, 1H),
THJI 7.72 (br, 1H)
[-52 2- Me |OMe | Me mpanc de-AMCO & = 1.5-1.9 (m, 4H), 2.0 (s, 3H), 3.2 (m, 2H), 3.3 (s, 3H), 3.5
METOKCHD (m, 4H), 3.7 (s, 3H), 6.78 (br, 1H), 6.79 (s, 1H), 6.88 (s, 1H), 7.78 (br,
THJI 1H), 10.5 (br, 1H)

1-54 aJLIUI Me |OMe| F yuc D,0, NaOD 6: 1.5 (m, 2H), 1.7 (m, 1H), 2.0 (m, 2H), 2.0 (s, 3H), 2.4 (m,
1H), 2.5 (m, 1H), 3.5 (m, 2H), 3.6 (s, 3H), 4.1 (m, 2H), 5.27 (qd, 1H), 5.38
(qd, 1H), 5.95 (m, 1H), 6.85 (s, 1H), 6.87 (s, 1H), 6.91 (s, 1H)

I-55 aJIInI Me |OMe| F mpanuc D,0, NaOD 6: 1.5 (m, 1H), 1.7 (m, 3H), 2.0 (m, 1H), 2.0 (s, 3H), 2.5 (m,
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IIpumep
No

Crepeoxumus

'"H AMP (400 MTI'u, § B M.1.)

2H), 3.5 (m, 2H), 3.6 (s, 3H), 4.1 (m, 2H), 5.27 (qd, 1H), 5.38 (qd, 1H),
5.95 (m, 1H), 6.85 (s, 1H), 6.87 (s, 1H), 6.91 (s, 1H)

I-56

MPOMUII

OMe

mpanc

D,0, NaOD §: 0.9 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (m, 1H), 2.5
(m, 1H), 3.5 (m, 4H), 3.8 (s, 3H), 6.85 (s, 1H), 6.88 (s, 1H), 6.91 (s, 1H)

I-57

IPOTHII

OMe

yuc

D,0, NaOD &: 0.9 (t, 3H), 1.5-1.7 (m, 4H), 1.8 (m, 1H), 1.9 (m, 1H), 2.0
(s, 3H), 2.3 (m, 1H), 2.5 (m, 1H), 3.5 (m, 4H), 3.78 (s, 3H), 6.85 (s, 1H),
6.88 (s, 1H), 6.91 (s, 1H)

I-58

MIPOMUII

OMe

yuc

D,0, NaOD §: 0.9 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.4 (m,
1H), 2.5 (m, 1H), 3.5 (m, 4H), 3.7 (s, 3H), 6.92 (s, 1H), 7.00 (s, 1H)

I-59

MPOMUII

OMe

mpanc

D,0, NaOD §: 0.9 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (m, 1H), 2.0 (s, 3H), 2.1 (s,
3H), 2.5 (m, 1H), 3.5 (m, 2H), 3.7 (s, 3H), 6.92 (s, 1H), 7.0 (s, 1H)

I-63

Et

OEt

mpanc

D,0, NaOD &: 1.2 (t, 3H), 1.3 (t, 3H), 1.5 (m, 2H), 1.7 (m, 1H), 2.0 (m,
2H), 2.0 (s, 3H), 2.2 (m, 1H), 2.5 (m, 1H), 3.4 (d, 2H), 3.6 (q, 2H), 4.0 (q,
2H), 7.05 (s, 1H), 7.37 (s, 1H)

I-64

Et

Br

OEt

yuc

D,0, NaOD &: 1.1 (t, 3H), 1.2 (t, 3H), 1.5 (m, 2H), 1.7 (m, 1H), 2.0 (m,
2H), 2.0 (s, 3H), 2.4 (m, 1H), 2.5 (m, 1H), 3.4 (d, 2H), 3.6 (q, 2H), 4.0 (q,
2H), 7.05 (s, 1H), 7.37 (s, 1H)

I-66

Br

OEt

yuc

D,0, NaOD &: 1.2 (t, 3H), 1.5 (m, 2H), 1.7 (m, 1H), 1.9 (m, 2H), 2.0 (s,
3H), 2.4 (m, 1H), 2.5 (m, 1H), 3.4 (s, 3H), 3.5 (d, 2H), 4.0 (q, 2H), 7.05 (s,
1H), 7.37 (s, 1H)

I-67

AJIINIJI

Br

mpanc

de-ZIMCO & = 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 3.4 (m, 4H), 4.0
(m, 2H), 5.22 (qd, 1H), 5.38 (qd, 1H), 5.96 (m, 1H), 7.25 (s, 1H), 7.44 (s,
1H), 7.93 (br, 1H)

I-68

MPOMUI

Cl

yuc

de-ZIMCO & = 0.9 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.4 (m,
2H), 3.4 (m, 4H), 7.22 (s, 1H), 7.2 7(s, 1H), 7.73 (br, 1H)

I-69

Me

Br

OEt

mpanc

D,0, NaOD &: 1.3 (t, 3H), 1.5 (m, 1H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1
(m, 1H), 2.5 (m, 1H), 3.4 (s, 3H), 3.5 (m, 2H), 4.0 (q, 2H), 7.05 (s, 1H),
7.37 (s, 1H)

I-70

aJIJINJI

Br

yuc

de-JIMCO & = 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.3-2.5 (m, 2H),
3.4 (m, 4H), 4.0 (m, 2H), 5.22 (qd, 1H), 5.38 (qd, 1H), 5.95 (m, 1H), 7.25
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Hp;:‘ep R! R® | X | Y |Crepeoxumus 'H SIMP (400 MT'u, § B m.1.)
(s, 1H), 7.44 (s, 1H), 7.74 (br, 1H)
I-71 npoiun | Me | Cl | Me mpanuc de-AMCO & = 0.9 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 3.4 (m,
4H), 7.22 (s, 1H), 7.27 (s, 1H), 7.93 (br, 1H)
1-72 Me Me Cl [OMe mpanc D,0, NaOD 6: 1.5-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.4 (m, 1H), 2.5
(m, 1H), 3.4 (s, 3H), 3.5 (m, 2H), 3.7 (s, 3H), 7.01 (s, 1H), 7.18 (s, 1H)
1-73 Me Me Cl |OMe yuc D,0, NaOD 6: 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.4 (m, 1H), 2.5 (m, 1H), 3.4
(s, 3H), 3.5 (m, 2H), 3.7 (s, 3H), 7.01 (s, 1H), 7.18 (s, 1H)
1-74 npon-2- | Me F | OMe yuc D,0, NaOD 6: 1.5 (m, 2H), 1.6 (m, 1H), 2.0 (m, 2H), 2.1 (s, 3H), 2.4 (m,
uH-1-u 1H), 2.5 (m, 1H), 3.6 (d, 2H), 3.7 (s, 3H), 4.2 (s, 2H), 6.85 (s, 1H), 6.88 (s,
1H), 6.91 (s, 1H)
I-75 npon-2- | Me F | OMe mpanc D,0, NaOD 6: 1.5 (m, 1H), 1.6-1.7 (m, 3H), 2.0 (m, 1H), 2.1 (s, 3H), 2.5
uH-1-un (m, 1H), 3.6 (d, 2H), 3.7 (s, 3H), 4.3 (s, 2H), 6.85 (s, 1H), 6.88 (s, 1H),
6.91 (s, 1H)
I-76 npon-2- | Me | Me |OMe yuc D,0, NaOD 6: 1.5 (m, 2H), 1.7 (m, 1H), 2.0 (m, 2H), 2.1 (s, 3H), 2.2 (s,
uH-1-un 3H), 2.4, (m, 1H), 2.5 (m, 1H), 3.6 (d, 2H), 3.7 (s, 3H), 4.2 (s, 2H), 6.92
(s, 1H), 7.00 (s, 1H)
1-77 npon-2- | Me | Me |OMe mpanc D,0, NaOD 6: 1.5 (m, 2H), 1.6-1.9 (m, 2H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2
uH-1-u (s, 3H), 2.5 (m, 1H), 3.6 (m, 2H), 3.7 (s, 3H), 4.2 (s, 2H), 6.90 (s, 1H),
7.00 (s, 1H)
I-78 npon-2- | Me [ Cl | Me mpanc de-AMCO & = 1.4-1.9 (m, SH), 2.0 (s, 3H), 2.1 (s, 3H), 3.2 (s, 3H), 3.5 (m,
uH-1-u 2H), 4.0 (s, 1H), 7.22 (s, 1H), 7.27 (s, 1H), 7.94 (br, 1H)
I-79 npon-2- | Me [ Cl | Me yuc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s, 3H), 2.3-2.4 (m, 2H),
uH-1-un 3.2 (s, 3H), 3.5 (m, 2H), 4.0 (s, 1H), 7.22 (s, 1H), 7.27 (s, 1H), 7.77 (br,
1H)
I-81 Me Me |OMe | Br mpanuc de-AMCO & = 1.4-1.9 (m, 4H), 2.0 (s, 3H), 2.4 (m, 2H), 3.2 (s, 3H), 3.3

(m, 2H), 3.7 (s, 3H), 7.0 (s, 1H), 7.2 (s, 1H), 7.8 (br, 1H)
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(Ic)
O vy
Tabnuma 2: Coenunenus obuieit popmysl (Ic)
Hp;‘r:‘ep G R! R®| X | Y |Crepeoxumus 'H SIMP (400 MT', CDCI; § B M.1.)
1.17 (t, 3H), 121 (t, 3H), 1.61-1.68 (m, 1H), 1.88-2.03 (m, 4H),
2.05 (s, 3H), 2.22-2.30 (m, 1H), 2.33-2.51 (m 1H), 3.38 (m,
P-01 1 -COE Et | Me |OMe | Br MPAC hH). 3.49 (q, 2H), 3.78 (s, 3H), 4.05 (q, 2H), 6.87 (s, 1H), 7.25
(s, 1H)
1.18 (t, 3H), 1.71-1.87 (m, 3H), 1.98-2.18 (m 2H), 2.41-2.52 (m
P-02 | -CO,Et Me | H |OMe| cI yuc 2H), 3.35-3.45 (m 2H), 3.40 (s, 3H), 3.81 (s, 3H), 4.08 (q, 2H),
6.92 (s, 1H), 7.17 (s, 1H)
1.02-1.12 (d, 6H), 1.16-1.21 (t, 3H), 1.56-1.64 (m, 1H), 1.76-
2.00 (m, 4H), 2.03 (s, 3H), 2.05-2.10 (m, 1H), 2.27 (s, 3H),
P-03 |-COmso-Pr  Et | Me| Me | Cl MpAme 15 46-2.53 (m, 1H), 2.57-2.66 (hept, 1H), 3.33-3.40 (m, 2H),
3.44-3.51 (q, 2H), 6.76 (br, NH), 7.15 (s, 1H), 7.24 (s, 1H)
1.17 (d, 6H), 1.66-1.80 (m, 2H), 1.81-2.10 (m, 2H), 2.04 (s,
3H), 2.26-2.49 (m, 2H), 2.58-2.67 (m, 1H), 3.34-3.47 (m, 2H),
P-04 |-COmso-Pri Me | Me | OMe | Br yuc 3.39 (s, 3H), 3.78 (s, 3H), 6.85 (br, 1H), 7.19 (s, 1H), 7.22 (s,
1H)
1.17 (t, 3H), 1.29 (t, 3H), 1.68-1.73 (m, 1H), 1.83-1.90 (m, 2H),
1.98-2.13 (m, 2H), 2.04 (s, 3H), 2.38-2.53 (m, 2H), 3.39-3.44
P-05 1 -COE Et | Me |OMe | Br yuc (m, 2H), 3.51 (q, 2H), 3.77 (s, 3H), 4.04 (g, 2H), 6.88 (br, NH,
7.23 (s, 1H), 7.25 (s, 1H)
P-06 | -CO,Et Me |Me| Et | ClI mpanc ___ |1.15 (t, 3H), 1.18 (t, 3H), 1.59-1.85 (m, 1H), 1.83-2.00 (m, 4H),
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IIpumep
No

Crepeoxumus

'"H AMP (400 MI'u, CDCl; § B m.1.)

2.04 (s, 3H), 2.21-2.59 (m, 3H), 3.30-3.38 (m, 2H), 3.34 (s,
3H), 4.04 (q, 2H), 7.20 (s, 1H), 7.29 (s, 1H)

P-07

-COwuzo-Pr

Et

Et

Cl

mpamuc

1.04 (d, 6H), 1.18 (t, 3H), 1.20 (t, 3H), 1.62-1.64 (m, 1H), 1.79-
2.03 (m, 3H), 2.04 (s, 3H), 2.09-2.26 (m, 1H), 2.47-2.53 (m
2H), 2.59 (q, 2H), 3.33-3.39 (m, 2H), 3.38 (q, 2H), 6.38 (br,
NH), 7.20 (s, 1H), 7.26 (s, 1H)

P-08

-CO,Et

OMe

Br

mpanc

1.17 (t, 3H), 1.64-1.85 (m, 1H), 1.85-1.88 (m, 3H), 2.05 (s, 3H),
2.24-2.30 (m, 1H), 2.46-2.51 (m, 1H), 3.35 (s, 3H), 3.78 (s,
3H), 4.05 (q, 2H), 6.13 (br, NH), 6.87 (s, 1H), 7.25 (s, 3H)

P-09

-CO,Et

Et

Cl

mpanc

1.13 (t, 3H), 1.20 (t, 3H), 1.85 (m, 1H), 1.90 (m,3H), 2.03 (s,
3H), 2.28 (m, 1H), 2.51 (m, 1H), 3.38 (m, 2H), 3.49 (q, 2H),
4.05 (q, 2H), 7.16 (s, 1H), 7.27 (s, 1H)

P-11

-CO,Et

Et

Cl

yuc

1.17 (t, 3H), 1.28 (t, 3H),1.67-1.73 (m 1H), 1.79-1.91 (m 2H),
197-2.20 (m, 2H), 2.04 (s, 3H), 2.26 (s, 3H), 2.35-2.44 (m, 1H),
2.50 (m, 1H), 3.39-3.52 (m, 2H), 3.58 (q, 2H), 4.06 (q, 2H),
7.15 (s, 1H), 7.27 (s, 1H)

P-12

-COuso-Pr

Et

Et

Cl

yuc

1.21 (t, 3H), 1.30 (t, 3H), 1.70 (m, 1H), 1.83-1.99 (m, 3H), 2.04
(s, 3H), 2.27 (m, 1H). 2.55-2.67 (m, 4H), 3.40-3.60 (m, 4H),
7.19 (s, 1H), 7.25 (s, 1H)

P-13

-CO,Et

OMe

Br

yuc

1.17 (t, 3H), 1.69-1.89 (m, 3H), 1.97-2.16 (m, 2H), 2.04 (s, 3H),
2.37-2.53 (m, 2H), 3.34-3.44 (m, 2H), 3.40 (s, 3H), 3.78 (s,
3H), 4.05 (q, 2H), 6.81 (br, NH), 6.86 (s, 1H), 7.25 (s, 1H)

P-14

-COuso-Pr

Et

Cl

mpanc

1.15 (t, 3H), 1.59-1.65 (m 1H), 1.83-2.00 (m 3H), 2.03 (s, 3H),
2.20.2.32 (m, 1H), 2.25 (s, 3H), 2.48-2.56 (m, 1H), 3.30-3.39
(m, 2H), 3.34 (s, 3H), 4.06 (q, 2H), 6.64 (br, NH), 7.16 (s, 1H),
7.27 (s, 1H)

P-15

-CO,Et

Et

Cl

yuc

1.13 (t, 3H), 1.19 (t, 3H), 1.67-1.71 (m, 1H), 1.79-1.93 (m, 2H),
2.04 (s, 3H), 2.09-2.20 (m, 2H), 2.36-2.87 (m, 2H), 3.34 (m,
1H), 3.41 (s, 3H), 3.42-3.48 (m, 1H), 4.04 (q, 2H), 7.20 (s, 1H),
7.28 (s, 1H)
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IIpumep
No

G

Crepeoxumus

'"H AMP (400 MI'u, CDCl; § B m.1.)

P-16

-COuso-Pr

Cl

yuc

1.03 (d, 6H), 1.72 (m, 1H), 1.82-2.00 (m, 3H), 2.03 (s, 3H),
2.08-2.25 (m, 1H), 2.27 (s, 3H), 2.39-2.50 (m, 2H), 2.61 (m,
1H), 3.36 (m, 1H), 3.41 (s, 3H), 3.45 (m, 1H), 7.14 (s, 1H), 7.24
(s, 1H)

P-17

-COuso-Pr

Et

Cl

yuc

1.03-1.08 (d, 6H), 1.28-1.30 (t, 3H), 1.66-1.73 (m, 1H), 1.78-
2.01 (m, 3H), 2.03 (s, 3H), 2.27 (s, 3H), 2.42 (m, 1H), 2.60-
2.83 (hept, 1H), 3.39 (m, 2H), 3.54-3.61 (q, 2H), 7.14 (s, 1H),
7.24 (s, 1H)

P-18

-CO,Et

Cl

mpanc

1.15 (t, 3H), 1.59-1.65 (m, 1H), 1.80-2.00 (m, 4H), 2.03 (s, 3H),
2.20-2.30 (m, 1H), 2.25 (s, 3H), 2.48-2.56 (m, 1H), 3.30-3.39
(m, 2H), 3.34 (s, 3H), 4.06 (q, 2H), 6.64 (br, Nh), 7.16 (s, 1H),
7.27 (s, 1H)

P-19

-CO,Et

OMe

Cl

mpanc

1.18 (t, 3H), 1.63-1.84 (m, 1H), 1.88-2.01 (m, 4H), 2.24-2.28
(m, 1H), 2.27-2.50 (m, 1H), 3.32-3.37 (m, 2H), 3.35 (s, 3H),
3.80 (s, 3H), 4.06 (q, 2H), 6.19 (br, NH), 6.92 (s, 1H), 7.17 (s,
1H)

P-20

-CO,Et

Et

Et

Cl

yuc

1.13 (t, 3H), 1.21 (t, 3H), 1.30 (t, 3H), 1.70 (m, 1H) 1.85-1.92
(m, 2H), 2.04 (s, 3H), 2.13 (m, 1H), 2.20-2.63 (m, 1H), 3.39 (q,
2H), 3.58 (q, 2H), 4.04 (q, 2H), 7.20 (s, 1H), 7.29 (s, 1H)

P-21

-CO,Et

Et

Et

Cl

mpanc

1.13 (t, 3H), 1.17 (t, 3H), 1.21 (t, 3H), 1.65 (m, 1H), 1.85-1.99
(m, 3H), 2.04 (s, 3H), 2.28 (m, 1H), 2.50 (m, 1H), 2.53 (q, 2H),
3.41 (q, 2H), 3.51 (q, 2H), 4.06 (q, 2H), 7.2 (s, 1H), 7.29 (s,
1H)

P-22

-COuso-Pr

Et

Cl

yuc

1.13-1.18 (d, 6H), 1.64-1.68 (m, 1H), 1.79-2.00 (m, 3 H), 2.04
(s, 3H), 2.21-2.48 (m, 1H), 2.55-.265 (m, 3H), 3.30-3.39 (m,
2H), 3.34 (s, 3H), 4.04 (q, 2H), 6.63 (br, NH), 7.20 (s, 1H),
7.29 (s, 1H)

P-23

-COuso-Pr

Et

OMe

Br

mpamuc

1.17 (d, 6H), 1.19 (t, 3H), 1.58-1.63 (m 1H), 1.79-2.00 (m, 4H),
2.04 (s, 3H), 2.11-2.23 (m, 1H), 2.46-2.52 (m, 1H), 2.63 (hept,
1H), 3.36-3.39 (m, 2H), 3.47 (q, 2H), 3.87 (s, 3H), 6.38 (br,
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IIpumep

N G R' R’ | X Y |Crepeoxumus '"H AMP (400 MI'u, CDCl; § B m.1.)

NH), 6.86 (s, 1H), 7.22 (s, 1H)

1.12-1.17 (t, 3H), 1.68-1.78 (m, 1H), 1.80-1.87 (m, 2H), 2.03
(s, 3H), 2.16 (m, 2H), 2.28 (s, 3H), 2.34-2.54 (m, 2H), 3.34-
3.88 (m, 2H), 3.41 (s, 3H), 4.04 (q, 2H), 7.15 (s, 1H), 7.28 (s,
1H)

P-24 -CO,Et Me Me | Me Cl yuc

1.09 (d, 6H), 1.19 (t, 3H), 1.60-163 (m, 1H), 1.80-2.00 (m, 4H),
2.04 (s, 3H), 2.13-2.27 (m, 1H), 2.42-2.50 (m, 1H), 2.62 (hept,
1H), 3.37 (m, 2H), 3.48 (q, 2H), 3.71-3.82 (m, 1H), 3.78 (s,
3H), 6.13 (br, NH), 6.82 (s, 1H), 7.04 (s, 1H)

P-25 |-COuso-Pr Et Me [OMe | Cl mpanc

1.15 (t, 3H), 1.19 (t, 3H), 1.62-1.64 (m 1H), 1.80-2.00 (m, 4H),
2.05 (s, 3H), 2.21-2.29 (m, 1H), 2.30-2.51 (m, 1H), 3.37 (m,
2H), 3.49 (q, 2H), 3.78 (s, 3H), 4.06 (q, 2H), 6.19 (br, NH),
6.83 (s, 1H), 7.07 (s, 1H)

P-26 -CO,Et Et Me [OMe | Cl mpanc

1.18 (t, 6H), 1.66-1.84 (m, 1H), 1.92-2.03 (m, 4H), 2.25-2.29
P-27 | -CO,Et Et |Me|OMe| CI mpanc  |(m 1H), 2.40-2.52 (m, 1H), 3.36 (m, 2H), 3.48 (q, 2H), 3.80 (s,
3H), 4.08 (q, 2H), 6.11 (br, NH), 6.93 (s, 1H), 7.18 (s, 1H)

1.2 (t, 3H), 1.4 (m, 2H), 1.6-1.9 (m, 2H), 2.01 (s, 3H), 2.4 (s,

P-28 -CO,Et Et Me | Me | Cl yuc 3H), 2.5 (m, 3H), 3.4-3.5 (m, 2H), 3.6 (q, 2H), 4.0 (q, 2H), 6.2

(br, 1H), 7.15 (s, 1H), 7.25 (s, 1H)
yuc 1.18 (d, 6H), 1.45 (t, 2H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m,

P-29 [-COwu3zo-Pr Et Me | Me | Cl 1H), 2.3 (s, 3H), 2.4 (m, 1H), 2.6 (hept, 1H), 3.4-3.5 (q, 2H),
3.6 (m, 2H), 6.5 (br, 1H), 7.22 (s, 1H), 7.14 (s, 1H)

P-30 -CO,Et Me Me | Me | Br mpanuc 1.18 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.5 (m, 1H), 3.40 (m,
5H), 4.1 (q, 2H), 6.56 (br, 1H), 7.19 (s, 1H), 7.45 (s, 1H)

P-31 -CO,Et Me Me | Me | Br yuc 1.2 (t, 3H), 1.58-1.9 (m, 3H), 2.0 (s, 3H), 2.5 (m, 2H), 3.4 (m,
5H), 4.08 (q, 2H), 6.89 (br, 1H), 7.19 (s, 1H), 7.45 (s, 1H)

P-32 |-COuso-Pr Me Me | Me | Br yuc 1.1 (d, 6H), 1.57-1.9 (m, 3H), 2.01 (s, 3H), 2.2 (s, 3H), 2.5 (m,

1H), 2.7 (hept, 1H), 3.3
(s, 3H), 3.4 (m, 2H), 6.83 (br, 1H), 7.18 (s, 1H), 7.43 (s, 1H)

P-33 |-COuso-Pr Me Me | Me | Br mpanc 1.1(d, 6H), 1.57-1.9 (m, 3H), 2.01 (s, 3H), 2.2 (s, 3H), 2.5 (m,
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IIpumep
No

Crepeoxumus

'"H AMP (400 MI'u, CDCl; § B m.1.)

1H), 2.6 (hept, 1H), 3.4 (s, 3H), 3.5 (m, 2H), 6.37 (br, 1H), 7.19
(s, 1H), 7.43 (s, 1H)

P-34

-CO,Et

Et

mpanc

1.1 (t, 3H), 1.2 (t, 3H), 1-6-1.9 (m 3H), 2.0 (s, 3H), 2.1 (m, 1H),
2.3 (s, 3H), 2.5 (m, 2H), 3.4 (m, 2H), 3.6 (q, 2H), 4.1 (q, 2H),
6.24 (br, 1H), 7.20 (s, 1H), 7.46 (s, 1H)

P-35

-CO,Et

Et

Br

yuc

1.1 (t, 3H), 1.3 (t, 3H), 1-6-1.9 (m 3H), 2.0 (s, 3H), 2.1 (m, 1H),
2.4 (s, 3H), 2.5 (m, 2H), 3.4 (m, 2H), 3.6 (q, 2H), 4.1 (q, 2H),
7.02 (br, 1H), 7.19 (s, 1H), 7.46 (s, 1H)

P-36

-COuso-Pr

Et

Br

mpanc

1.1 (d, 6H), 1.3 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m
1H), 2.4 (s, 3H), 2.5 (m, 1H), 2.6 (hept, 1H), 3.4 (m, 2H), 3.6
(q, 2H), 6.49 (br, 1H), 7.18 (s, 1H), 7.43 (s, 1H)

P-37

-COuso-Pr

Et

Br

yuc

1.1 (d, 6H), 1.3 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (m
1H), 2.4 (s, 3H), 2.5 (m, 1H), 2.6 (hept, 1H), 3.4 (m, 2H), 3.6
(q, 2H), 6.98 (br, 1H), 7.18 (s, 1H), 7.43 (s, 1H)

P-38

-CO,Et

Et

Et

Br

yuc

1.1 (t, 6H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.1 (s, 3H), 2.4 (m,
1H), 2.5 (m, 3 H), 3.4 (q, 2H), 3.6 (q, 2H), 4.1 (q, 2H), 7.0 (br,
1H), 7.2 (s, 1H), 7.46 (s, 1H)

P-39

-CO,Et

Et

Br

yuc

1.2 (t, 6H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.4 (m, 1H), 2.5 (m,
3H), 3.3 (m, 2H), 3.4 (s, 3H), 4.1 (q, 2H), 6.8 (br, 1H), 7.22 (s,
1H), 7.46 (s, 1H)

P-40

-CO,Et

Et

Br

mpanc

1.1 (t, 6H), 1-6-1.9 (m, 3H), 2.1 (s, 3H), 2.2 (m, 1H), 2.6 (m,
3H), 3.3 (q, 2H), 3.3 (s, 3H), 4.1 (q, 2H), 6.1 (br, 1H), 7.2 (s,
1H), 7.4 (s, 1H)

P-41

-COuso-Pr

Et

Et

Br

mpanc

1.1 (d, 6H), 1.2 (t, 6H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (m,
1H), 2.4 (hept, 1H), 2. 6 (m, 3H), 3.4 (q, 2H), 3.5 (q, 2H), 6.25
(br, 1H), 7.15 (s, 1H), 7.45 (s, 1H)

P-42

-CO,Et

Et

Et

Br

mpamuc

1.1 (t, 9H), 1.6-1.9 (m, 4H), 2.1 (s, 3H), 2.4 (m, 1H), 2.5 (m, 3
H), 3.4 (q, 2H), 3.6 (q, 2H), 4.1 (g, 2H), 6.42 (br, 1H), 7.2 (s,
1H), 7.46 (s, 1H)

P-43

-COuso-Pr

Et

Et

yuc

1.1 (d, 6H), 1.2 (t, 6H), 1.3 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H),
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2.2-2.5 (m, 1H), 2.6 (m 2H), 3.4 (q, 2H), 3.6 (q, 2H), 6.8 (br,
1H), 7.15 (s, 1H), 7.44 (s, 1H)

P-44 |-COuso-Pr Me Me | Et Br mpanc 1.1 (d, 6H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.1 (s, 3H), 2.3 (m,
1H), 2.63 (m, 4H), 3.4 (m, 2H) 3.34 (s, 3H), 6.24 (br, 1H), 7.15
(s, 1H), 7.45 (s, 1H)

P-45 |-COwuso-Pr Me Me | Et Br yuc 1.1 (d, 6H), 1.2 (t, 3H), 1.4-1.9 (m, 4H), 2.1 (s, 3H), 2.3 (m,
1H), 2.63 (m, 4H), 3.4 (m, 2H) 3.5 (s, 3H), 6.8 (br, 1H), 7.15 (s,
1H), 7.45 (s, 1H)

P-46 |-COuso-Pr Me Me | OMe | Me yuc 1.0 (d, 6H), 1.6-1.9 (m, 4H), 2.1 (s, 3H), 2.2 (s, 3H), 2.3-2.6
(m, 3H), 3.4 (m, 1H), 3.4 (s, 3H), 3. 7 (s, 3H), 6.6 (br, 1H), 6.7
(s, 1H), 6.9 (s, 1H)

P-47 -CO,Et Me Me | OMe | Me mpanc 1.1 (t, 3H), 1.6-1.9 (m, 4H), 2. 0 (s, 3H), 2.2 (s, 3H), 2.3 (m,
1H), 2.6 (m, 1H), 3.4 (q, 2H), 3.4 (s, 3H), 3.7 (s, 3H), 4.0 (q,
2H), 6.39 (br, 1H), 6.75 (s, 1H), 6.89 (s, 1H)

P-48 -COyEt Et Me |OMe | Me mpauc 1.1 (t, 3H), 1.2 (t, 3H), 1.5-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (s, 3H),
2.4 (m, 1H), 2.6 (m, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 3.6 (s, 3H),
4.0 (q, 2H), 6.30 (br, 1H), 6.75 (s, 1H), 6.89 (s, 1H)

P-49 -COyEt Et Me [OMe | Me yuc 1.1(t, 3H), 1.2 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (s, 3H),
2.4-2.6 (m, 2H), 3.4 (m, 2H), 3.5 (q, 2H), 3.6 (s, 3H), 4.0 (q,
2H), 6.74 (br, 1H), 6.81 (s, 1H), 6.89 (s, 1H)

P-50 |-COuso-Pr Et Me | OMe | Me mpanc 1.1 (d, 6H), 1.2 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (s,
3H), 2.4 (m, 1H), 2.5 (hept, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 3.7
(s, 3H), 6.14 (br, 1H), 6.73 (s, 1H), 6.88 (s, 1H)

P-51 -CO,Et Me Me | F Me yuc 1.1 (t, 3H), 1.6-1.7 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,
3H), 2.4-2.5 (m, 2H), 3.4 (m, 2H), 3.5 (s, 3H), 4.0 (q, 2H), 6.84
(br, 1H), 6.92 (s, 1H), 7.06 (s, 1H)

P-52 -CO,Et Me Me | F Me mpanc 1.1 (t, 3H), 1.5-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,
3H), 2.4-2.5 (m, 2H), 3.4 (m, 2H), 3.5 (s, 3H), 4.0 (q, 2H), 6.43
(br, 1H), 6.92 (s, 1H), 7.06 (s, 1H)

P-53 -CO,Et Et Me| F Me yuc 1.1(t, 3H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (s, 3H),
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2.4-2.5 (m, 2 H), 3.4 (m, 2H), 3.5 (q, 2H), 4.0 (q, 2H), 6.91 (br,
1H), 6.92 (s, 1H), 7.07 (s, 1H)

P-54

-CO,Et

Et

mpanc

1.1 (t, 3H), 1.15 (t, 3H), 1.6 (m, 1H), 1.6-1.9 (m, 3H), 2.0 (s,
3H), 2.3-2.4 (m, 1H), 2.2 (s, 3H), 2.5 (m, 1H), 3.4 (m, 2H), 3.5
(q, 2H), 4.0 (q, 2H), 6.54 (br, 1H), 6.92 (s, 1H), 7.06 (s, 1H)

P-55

-CO,Et

OMe

yuc

1.1 (t, 3H), 1.6-1.9 (m 3H), 2.0 (s, 3H), 2.4-2.6 (m 2H), 3.35
(m, 2H), 3.4 (s, 3H), 3.7 (s, 3H), 4.0 (q, 2H), 6.71 (br, 1H), 6.77
(s, 1H), 6.89 (s, 1H)

P-56

-COuso-Pr

Et

mpanc

1.1 (d, 6H), 1.3 (t, 3H), 1.6-1.9 (m, 5H), 2.0 (s, 3H), 2.4 (m,
1H), 2.5 (hept, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 6.18 (br, 1H),
6.98 (s, 1H), 7.04 (s, 1H)

P-57

-COuso-Pr

mpanc

1.1 (d, 6H), 1.6-2 (m, 5H), 2.0 (s, 3H), 2.2 (s, 3H), 2.4 (m, 1H),
2.5 (hept, 1H), 3.4 (m, 2H), 3.4 (s, 3H), 6.33 (br, 1H), 6.90 (s,
1H), 7.05 (s, 1H)

P-58

-COuso-Pr

yuc

1.1 (d, 6H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (s, 3H), 2.4 (m,
2H), 2.5 (hept, 1H), 3.4 (m, 2H), 3.5 (s, 3H), 6.86 (br, 1H), 6.90
(s, 1H), 7.05 (s, 1H)

P-59

-COuso-Pr

Et

yuc

1.1 (d, 6H), 1.3 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.4 (m,
2H), 2.5 (hept, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 6.87 (br, 1H),
6.90 (s, 1H), 7.04 (s, 1H)

P-60

-COuso-Pr

Et

OMe

yuc

1.1 (d 6H), 1. 6-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (s, 3H), 2.3-2.6
(m, 2H), 3.4 (m, 2H), 3.6 (q, 2H), 3.7 (s, 3H), 6.73 (br, 1H),
6.95 (s, 1H), 7.27 (s, 1H)

P-61

-CO,Et

Et

OMe

mpanc

1.1 (t, 3H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (m,
1H), 2.5 (m, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 3.7 (s, 3H), 4.0 (q,
2H), 6.10 (br, 1H), 6.71 (s, 1H), 6.79 (s, 1H)

P-62

-CO,Et

OMe

mpamuc

1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.4-2.5 (m, 2H), 3.4
(m, 2H), 3.4 (s, 3H), 3.6 (s, 3H), 4.0 (q, 2H), 6.07 (br, 1H), 6.72
(s, 1H), 6.79 (s, 1H)

P-63

-CO,Et

OMe

yuc

1.2 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.4-2.5
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(m, 2H), 3.4 (m, 2H), 3.4 (s, 3H), 3.6 (s, 3H), 4.0 (q, 2H), 6.70
(br, 1H), 6.72 (s, 1H), 6.73 (s, 1H)

P-64

-COuso-Pr

Et

OMe

mpanc

1.1 (d, &h), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (m,
1H), 2.4 (m 1H), 2.6 (hept, 1H), 3.4 (s, 3H), 3.5 (q, 2H), 3.7 (s,
3H), 6.03 (br, 1H), 6.72 (s, 1H), 6.75 (s, 1H)

P-65

-COuso-Pr

OMe

yuc

1.1 (d, 6H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.4 (m, 1H), 2.45
(hept, 1H), 2.5 (m, 1H), 3.4 (m 2H), 3.4 (s, 3H), 3.7 (s, 3H),
6.71 (br, 1H), 6.72 (s, 1H), 6.73 (s, 1H)

P-66

-COuso-Pr

OMe

mpanc

1.1 (d, 6H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.4 (m,
1H), 2.5 (hept, 1H), 3.4 (s, 3H), 3.7 (s, 3H), 6.16 (br, 1H), 6.72
(s, 1H), 6.75 (s, 1H)

P-67

-COuso-Pr

Et

OMe

yuc

1.1 (d, 6H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.3-2.4 (m,
1H), 2.45 (m, 1H), 2.6 (hept, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 3.8
(s, 3H), 6.70 (br, 1H), 6.73 (s, 1H), 6.86 (s, 1H)

P-68

-CO,Et

AJIJINIJI

OMe

yuc

1.1 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,
3H), 2.4-2.5 (m, 2H), 3.4 (m, 2H), 3. 7 (s, 3H), 4.0 (m, 4H), 5.3
(dt, 2H), 6.0 (m, 1H), 6.62 (br, 1H), 6.74 (s, 1H), 7.00 (s, 1H)

P-69

-CO,Et

Et

OMe

yuc

1.1 (t, 3H), 1.2 (t, 3H), 1.5-2.1 (m, 4H), 2.0 (s, 3H), 3.4 (m,
2H), 3.5 (q, 2H), 3.7 (s, 3H), 4.1 (q, 2H), 6.70 (br, 1H), 6.72 (s,
1H), 6.88 (s, 1H)

P-71

-CO,Et

AJIJINIJI

Cl

yuc

1.1 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,
3H), 2.4-2.5 (m, 2H), 3.4 (m, 2H), 4.0 (m, 4H), 5.32 (dt, 2H),
5.95 (dq, 1H), 6.79 (br, 1H), 6.85 (s, 1H), 7.15 (s, 1H)

P-72

-CO,Et

AJIJINIJI

Cl

mpanc

1.1 (t, 3H), 1.6-1.9 (m,4H), 2.0 (s, 3H), 2.2 (s, 3H), 2.4-2.5 (m,
2H), 3.4 (m, 2H), 4.0 (q, 2H), 4.1 (dt, 2H), 5.32 (dq, 2H), 5.95
(m, 1H), 6.35 (br, 1H), 7.16 (s, 1H), 7.26 (s, 1H)

P-75

-CO,Et

2-
METOKCHD
THJI

Cl

yuc

1.1 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (m, 1H), 2.3 (s,
3H), 2.4 (m, 2H), 3.4 (s, 3H), 3.5 (m, 2H), 3.6 (m, 4H), 4.0 (q,
2H), 7.14 (br, 1H), 7.28 (s, 1H), 7.29 (s, 1H)

P-76

-CO,Et

2-

Cl

mpanc

1.1 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (m, 1H), 2.3 (s,
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METOKCHUD 3H), 2.4 (m, 1H), 3.4 (s, 3H), 3.5 (m, 2H), 3.6 (m, 4H), 4.0 (q,
THJI 2H), 6.35 (br, 1H), 7.16 (s, 1H), 7.26 (s, 1H)

P-77 -CO,Et annmun | Me |OMe | F mpanc 1.1 (t,3H), 1.6-1.9 (m, 4H), 1.9-2.1 (m, 2H), 2.0 (s, 3H), 2.4-
2.5 (m, 2H), 3.4 (m, 2H), 3.7 (s, 3H), 4.0 (m, 2H), 4.1 (m, 2H),
5.17 (qd, 1H), 5.29 (qd, 1H), 5.94 (m, 1H), 6.15 (br, 1H), 6.72
(s, 1H), 6.77 (s, 1H)

P-78 -CO,Et ammun | Me |OMe | F yuc 1.1 (t, 3H), 1.6-1.8 (m, 3H), 1.9-2.1 (m, 1H), 2.0 (s, 3H), 2.4-
2.5 (m, 2H), 3.4 (m, 2H), 3.7 (s, 3H), 4.0 (m, 4H). 5.22 (qd,
1H), 5.31 (qd, 1H), 5.94 (m, 1H), 6.68 (br, 1H), 6.72 (s, 1H),
6.77 (s, 1H)

P-79 -CO,Et 2- Me [ OMe | Me yuc 1.1 (t,3H), 1.6-1.1.9 (m, 4H), 2.0 (s, 3H), 2.2 (s, 3H), 2.4-2.5

METOKCHUD (m, 2H), 3.4 (s, 3H), 3.5 (m, 2H), 3.6 (m, 4H), 3.7 (s, 3H), 4.0
THJI (q, 2H), 6.73 (br, 1H), 6.88 (s, 1H), 7.13 (s, 1H)
P-80 -CO,Et 2- Me [OMe | Me mpanc 1.1 (t, 3H), 1.6-1.1.9 (m, SH), 2.0 (s, 3H), 2.2 (s, 3H), 2.4 (m,
METOKCHUD 1H), 2.5 (m, 1H), 3.4 (s, 3H), 3.5 (m, 2H), 3.6 (m, 2H), 3.65 (m,
THII 1H), 3.7 (s, 3H), 4.0 (q, 2H), 5.96 (br, 1H), 6.75 (s, 1H), 6.89
(s, 1H)

P-81 -CO,Et | mponun | Me | Me | OMe mpanc 0.8 (t, 3H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (s, 3H),
2.3 (m, 1H), 2.5 (m, 1H), 3.4 (m, 4H), 3.7 (s, 3H), 4.0 (q, 2H),
6.0 (br, 1H), 6.75 (s, 1H), 6.89 (s, 1H)

P-82 -COEt | mpomun [Me | F | OMe yuc 0.9 (t,3H), 1.2 (t, 3H), 1.6 (m, 3H), 1.7 (m, 2H), 2.0 (s, 3H),
2.1 (m, 1H), 2.5 (m, 2H), 3.4 (m, 4H), 3.80 (s, 3H), 4.1 (q, 2H),
6.69 (br, 1H), 6.72 (s, 1H), 6.87 (s, 1H)

P-83 -COzEt | mponun | Me | Me | OMe yuc 0.9 (t,3H), 1.1 (t, 3H), 1.7 (m, 3H), 1.8 (m, 1H), 2.0 (s, 3H),
2.1 (m, 1H), 2.2 (s, 3H), 2.5 (m, 2H), 3.4 (m, 4H), 3.8 (s, 3H),
4.0 (q, 2H), 6.74 (s, 1H), 6.76 (s, 1H), 6.89 (s, 1H)

P-84 -CO,Et | mponun |[Me | F |OMe mpanc 0.9 (t,3H), 1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.3 (m,
1H), 2.5 (m, 1H), 3.4 (m, 4H), 3.80 (s, 3H), 4.1 (q, 2H), 6.0 (br,
1H), 6.72 (s, 1H), 6.78 (s, 1H)

P-85 -CO,Et anmun | Me | Me | Br yuc 1.1(t,3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s. 3H), 2.4-2.5 (m,
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2H), 3.5 (m, 2H), 4.0 (m, 4H), 5.23 (qd, 1H), 5.32 (qd, 1H),
5.93 (m, 1H), 6.82 (s, 1H), 7.19 (s, 1H), 7.45 (s, 1H)

P-86

-CO,Et

IPOTHII

Cl

mpanc

0.9 (t, 3H), 1.1 (t, 3H), 1.6 (m, 4H), 2.0 (s, 3H), 2.3 (s, 3H), 2.4
(m, 2H), 3.4 (m, 4H), 4.0 (q, 2H), 6.41 (br, 1H), 7.16 (s, 1H),
7.27 (s, 1H)

P-87

-CO,Et

IPOTHUI

Cl

yuc

0.9 (t, 3H), 1.2 (t, 3H), 1.7 (m, 3H), 1.9 (m, 2H), 2.0 (s, 3H),
2.2 (s, 3H), 2.5 (m, 2H), 3.5 (m, 4H), 4.0 (q, 2H), 6.92 (br, 1H),
6.99 (s, 1H), 7.15 (s, 1H)

P-88

-CO,Et

AJIJINIJI

Br

mpanc

1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.1 (s. 3H), 2.4-2.5 (m,
2H), 3.5 (m, 2H), 4.0 (m, 2H), 4.1 (q, 2H), 5.23 (qd, 1H), 5.32
(qd, 1H), 5.93 (m, 1H), 6.00 (s, 1H), 7.19 (s, 1H), 7.45 (s, 1H)

P-89

-CO,Et

Et

Br

OEt

mpanc

1.1 (t, 3H), 1.2 (t, 3H), 1.3 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H),
2.4 (m, 1H), 2.5 (m, 1H), 3.4 (m, 2H), 3.5 (q, 2H), 3.9 (q, 2H),
4.1 (q, 2H), 6.0 (br, 1H), 6.82 (s, 1H), 7.24 (s, 1H)

P-90

-CO,Et

Br

OEt

yuc

1.4 (t, 6H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (m, 1H), 2.5 (m,
1H), 3.4 (q, 2H), 3.5 (s, 3H), 4.0 (q, 2H), 6.82 (br, 1H), 7.22 (s,
1H), 7.26 (s, 1H)

P-94

-CO,Et

Br

OEt

mpanc

1.2 (t, 3H), 1.3 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.3 (m,
1H), 2.5 (m, 1H), 3.4 (m, 2H), 3.4 (s, 3H), 4.0 (q, 2H), 4.1 (q,
2H), 5.92 (br, 1H), 6.82 (s, 1H), 7.26 (s, 1H)

P-95

-CO,Et

Et

Br

OEt

yuc

1.1 (t, 3H), 1.2 (t, 3H), 1.3 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H),
2.1 (m, 1H), 2.5 (m, 2H), 3.4 (m, 2H), 3.5 (m, 2H), 3.9 (q, 2H),
4.1 (q, 2H), 6.80 (br, 1H), 6.82 (s, 1H), 6.83 (s, 1H)

P-97

-CO,Et

Cl

OMe

yuc

1.2 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.5 (m,
2H), 3.4 (m, 1H), 3.5 (s, 3H), 3.7 (s, 3H), 4.0 (q, 2H), 6.73 (br,
1H), 6.84 (s, 1H), 7.97 (s, 1H)

P-98

-CO,Et

Cl

OMe

mpamuc

1.2 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.4-2.5 (m, 2H), 3.4
(m, 1H), 3.5 (s, 3H), 3.7 (s, 3H), 4.0 (q, 2H), 6.16 (br, 1H), 6.84
(s, 1H), 7.07 (s, 1H)

P-99

-CO,Et

npon-2-

Cl

mpanc

1.1 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (s, 3H), 2.3 (m,
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IIpumep

N G R' R’ | X Y |Crepeoxumus '"H AMP (400 MI'u, CDCl; § B m.1.)
uH-1-un 1H), 2.4-2.5 (m, 2H), 3.5 (m, 2H), 4.0 (q, 2H), 4.1 (s, 3H), 6.19
(br, 1H), 7.16 (s, 1H), 7.26 (s, 1H)
P-100 -CO2Et | mpon-2- [Me | Cl | Me yuc 1.1 (t,3H), 1.7-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,
uH-1-un 3H), 2.4-2.5 (m, 2H), 3.5 (m, 2H), 4.0 (q, 2H), 4.2 (m, 2H),
6.63 (s, 1H), 6.66 (s, 1H), 7.15 (s, 1H)
P-101 -COEt | mpomn-2- | Me | OMe [ Me yuc 1.1(t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,
uH-1-un 3H), 2.4-2.5 (m, 2H), 3.5 (m, 2H), 3.7 (s, 3H), 4.0 (m, 2H), 4.2
(m, 2H), 6.54 (br, 1H), 6.75 (s, 1H), 6.89 (s, 1H)
P-102 -COEt | mpon-2- [ Me |OMe | F mpanc 1.1 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.3 (m, 1H), 2.4-2.5
uH-1-un (m, 2H), 3.5 (m, 2H), 3.7 (s, 3H), 4.0 (q, 2H), 4.1 (s, 1H), 5.91
(br, 1H), 6.76 (s, 1H), 6.78 (s, 1H)
P-103 -CO,Et | mpon-2- [ Me [OMe | Me mpanc 1.1 (t, 3H), 1.6-1.9 (m, 4H), 2.0 (s, 3H), 2.2 (s, 3H), 2.3 (m,
uH-1-un 1H), 2.4-2.5 (m, 2H), 3.5 (m, 2H), 3.7 (s, 3H), 4.0 (q, 2H), 4.1
(s, 1H), 6.0 (br, 1H), 6.75 (s, 1H), 6.89 (s, 1H)
P-104 -COEt | mpon-2- [ Me |OMe | F yuc 1.1 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.2 (s, 3H), 2.3 (m,
uH-1-un 1H), 2.4-2.5 (m, 2H), 3.5 (m, 2H), 3.7 (s, 3H), 4.0 (q, 2H), 4.1
(s, 1H), 6.7 (br, 1H), 6.72 (s, 1H), 6.74 (s, 1H)
P-105 -COyEt anmun | Me | Me F yuc 1.1 (t, 3H), 1.6-1.9 (m, 3H), 2.0 (s, 3H), 2.1 (m, 1H), 2.2 (s,

3H), 2.4-2.5 (m, 2H), 3.5 (m, 2H), 4.0 (m, 4H), 5.23 (qd, 1H),
5.94 (qd, 1H), 6.00 (m, 1H), 6.77 (br, 1H), 6.91 (s, 1H), 7.05 (s,
1H)
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[TpuMeps!l MOMYyYEHUS UCXOIHBIX BEIIECTB!
IIpumep A.6
Metun 1-[[2-(2-Opom-6-meTokcu-4-nporn-1-unundenun)amnerun]aMuao]-3-

(METOKCUMETHUIT ) IUKJIOTIEHTAHKapOOKCHIAT

A &

— [o] CI_ NH;O
,—<j >7: + Oﬁ)Lm + fd_( Br

HO o0— (o) NH O
O Br cl -0

5 —0
0.90 r (3.17 mmounb) [2-Opom-6-MeToKCcH-4-(Tipon-1-uH-1-mn)peHnnykcycHol
KHUCJIOTHI pacTBOPsUH B 3.33 MJI AUXJIOpMeTaHa U JOOaBIsLUIH 2 KaTau
numetuiadopmamuna. Ilpu KOMHaTHOH TeMIepaType MEIJIEHHO MO KaruisiM 100aBisanu
0.55 M (6.35 MMOJTB) OKCATUIXJIOPHUIIA, U CMECHh 3aTeM HarpeBaJii ¢ OOpaTHBIM
10 XOJOAUIBHUKOM IO TEX MOP, MOKA BBIACICHHUE ra3a He NPEeKPaTUIOCh, U
KOHLEHTpUpOBalu. B oTaenbHON peakuu, XJI0paHTUAPHUI KUCIOThI, pACTBOPEHHBIH B
AUXJIOPMETAHE, IO KaIulsiM 100aBJIsAIn K epBOHadanbHOU 3arpy3ke 0.77 ¢
(3.17 mmonp) xnopuna [1-meTokcukapOoHUI-3-
(MeTokcuMeTuN )uuKIOneHTHs |aMmMonus U 1.72 mu (12.7 MMOJb) TpU3TUIIAMHUHA B
15 3.3 ma quxaopMmeTaHa. llepeMeminBanue npu KOMHATHON TeMOepaType NpOaOJIKAIU B
TeyeHue 1 4.
Cmech mpombIBaIu BOJOH, (ha3bl pa3nessyiu 1 OPraHuYecKyo ¢Gas3y CyIUIu Hax
cynbparom Hatpusi. [lociae KOHUEHTPUPOBAHUS OCTATOK OYHIIATN C TOMOIIBIO
xpomatorpaduu.

20 3TO MpUBOIMIIO K MOJy4YeHUo 1 r cBetyioro macia (Beixon 76%).
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Hp;\‘r:‘ep Crpysrypa 'H SIMP (400 MT'u, CDCl;)
o/
{ 0= |LSS-161 (m, 1H), 1.68-1.74 (m, 1H), 1.81-1.89 (m, 1H), 2.04-2.22 (m, 3H), 235 (m, 1H),
Al Al o 3.10 (s, 1H), 3.22 (m, 2H), 3.25 (s, 3H), 3.69 (s, 3H), 3.73 (s, 3H), 3.85 (s, 3H), 6.49 (br,
NH), 6.91 (s, 1H), 7.19 (s, 1H)
O\
S 117 (t, 3H), 1.48-151 (m, 1H), 1.79-1.93 (m, 3H), 2.05 (s, 3H), 2.18-2.22 (m, 2H), 2.34
A2 )& (s, 3H), 3.34 (q, 2H), 3.46 (q, 2H), 3.67 (s, 3H), 3.73 (s, 2H), 5.67 (br, NH), 7.16 (s, 1H),
) 731 (s, 1H)
)
g 4:@* = [1.15 (t, 3H), 1.23 (1, 3H), 1.50 (m, 1H), 1.85-1.93 (m 3H), 2.05 (s, 3H), 2.18-2.33 (m, 2H),
A3 J@ 2.67 (¢, 2H), 3.33 (m, 2H), 3.45 (q, 2H), 3.67 (s, 3H), 3.74 (s, 2H), 5.85 (br, NH), 7.19 (s,
) 1H), 7.32 (s, 1H)
)i
- - 1.21 (t, 3H), 1.80 (m, 1H), 1.88-2.04 (m, 2H), 2.05 (s, 3H), 2.16-2.20 (m, 2H), 2.69 (m,
A4 \)& 2H), 3.26-3 34 (m, 1H), 3 31 (s, 3H), 3.67 (s, 3H), 3.74 (s, 2H), 5.66 (br, NH), 7.19 (s,
) 1H), 7.32 (s, 1H)
AN
N - 1.52-1.88 (m, 3H), 2.05 (s, 3H), 2.17 (m, 2H), 2.35-2.41(m, 1H), 3.32 (s, 3H), 3.33 (m,

1H), 3.69 (s, 3H), 3.74 (s, 2H), 3.82 (s, 3H), 6.41 (br, NH), 6.86 (s, 1H), 7.26 (s, 1H)




80

Hp;‘r:‘ep CTpykTypa 'H SIMP (400 MT'u, CDCl;)
AG SE 1.21 (, 3H), 1.59-1.73 (m, 2H), 1.75 (m, 1H), 2.04 (s, 3H), 2.18-2.45 (m, 3H), 3.33 (m,
2H), 3.48 (q, 2H), 3.68 (s, 3H), 3.82 (s, 2H), 6.56 (br, NH), 6.85 (s, 1H), 7.25 (s, 1H)
7
°/
9 {tﬁ 1.17 (t, 3H), 1.49-1.61 (m, 1H), 1.82-1.97 (m, 3H), 2.04-2.12 (m, 1H), 2.13-2.20 (m, 1H),
A7 2.20-2.41 (m, 1H), 3.33 (q, 2H), 3.46 (q, 2H), 3.68 (s, 3H), 3.73 (s, 2H), 3.86 (s, 3H), 5.86

(br, NH), 6.92 (s, 1H), 7.19 (s, 1H)
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2-®O1op-6-MeTHII-4-HUTPOAHHJIUH

NH, NH,

NO, NO,

K pacrBopy mumerunosoro s¢upa (100 i) u Boxmel (60 MyI) mox aproHom
nobasnsuin 150 mr (0.64 mmonb) 2-6pom-6-pTop-4-uutpoanununa (CAS Homep: 455-
58-3), 200 wmr (1.91 mmonp) kapOonata HaTpus, TpuMeTHJIOOpOKCUH (240 wmr,
0.95 mmonr) u Pd(dppd)Cl, (18.6 mr, 0.02 mmonb), u cmech Harpesaiau npu 90°C B
teueHue 16 1. CMech KOHLEHTPUPOBAJIHM JOCYXa M OCTATOK PACTBOPSUIM B BOJE H
SKCTPAruUpOBAN  OUXJOPMETAHOM. OKCTPaKT CYWIWIN  CcyabdaTroM  HATpHs,
KOHIEHTPUPOBAJIIM W XpoMaTorpadupoBaiu. IDTO MPHUBOIUIO K mojydeHuro 188 wmr
(55%) uenesoro mpoaykTa.

'H AMP (400 MI', § 8 m.a., CDCl3)

8 =2.26 (s, 3H), 4.36 (br, NH2), 7.81 (s, 1H), 7.86 (s, 1H)

1-®dT1op-3-MeTUI-S-HUTPO-2-(2,2,2-TPUXJTOPITHI)0EH30]

cl
cl
NH, ci
F F
—_—
NO, NO,

132 mr (1.28 mmonb) mpem-0ytun autputa u 144 mr (1.06 mmounp) xaopuaa
menu(1l) cycnenauposanu B 7.8 mu aneronuTpuia u oxjaaxaaiu 1o 0°C. 3atem
MeIJIeHHO 1o KamiasaM podasisin 983 mr (10.1 MMOJIb) BUHUIIUACHXJIOPHIA U CMECH
7aBajil HarpeThCsl 10 KOMHATHOM TeMIepaTypbl. 3aTeM MEJIEHHO MO KaIlJisM
nobasnsu 123 mr (0.72 mMonb) 2-PTop-6-MeTHI-4-HUTPOAHIINHA, PACTBOPEHHOTO B
10 mn auneronuTpuna u 25 miu anetona. IlepememinBanue npu KOMHaTHOU
TeMIepaType NPOAOJIKAIM A0 TeX MOp, MOKA BbIAEIEHHUE ra3a He IPEKPaTUIOCh.

[Ipu oxnakgeHuu JIbI0M, CMeCh MeJIeHHO nodasnsnn Kk 2 ma 10% BogHOTO
pacTBOpa COJAHON KUCJOTHI U AKCTPArupoBalu 3TUIALETATOM, U SKCTPAKT CYIIHIN

Cy.]'[b(l)aTOM MarHus 1 KOHUCHTPUPOBAJIH.
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DTO MPUBOIMUIIO K MOJy4eHUIO 3.630 I CBIPOTO MPOAYKTA, BCE €IIe COAEPKAIIErO
COJIM ME€JIM, KOTOPBIN HENOCPEACTBEHHO UCMOJb30BaIN sl IPOBENEHUS CleAyrInei
peaxKLuu.

'H AMP (400 MI', § 8 m.a., CDCl3)

8 =2.66 (s, 3H), 1.96 (s, 2H), 7.83 (s, 1H), 7.96 (s, 1H)

Metua 2-(2-¢prop-6-meTun-4-uurpodenua)anerar

cl
ci 0
Cl No
F F
—_—
NO, NO,

160 mr (0.55 mmonsp) 1-dpTop-3-MeTuin-5-aHutpo-2-(2,2,2-Tpuxaop3Tui)oeH3ona
pactBopsinu B 10 Mi MmetaHona u MensieHHO nodasysuin 121 mr (2.23 mmouns) 30%
METaHOJIBHOI'O PAaCTBOPAa METHJIATa HATPUS, YTO MPHUBOIAUIIO K BBIACICHHUIO TEILIA.
Cwmech 3aTeM HarpeBayiu ¢ OOpaTHBIM XOJIOAUIBHUKOM B TedueHue 12 4.

OcTtopoxHo nobaBysinn 1.1 MJI KOHIEHTPUPOBAHHONW CEPHON KUCIOTHI, UTO
IPUBOJMIIO K BBIeNeHUIO Tera. CMech HarpeBasiu ¢ 0OpPaTHBIM XOJOAUIBHUKOM B
teueHue 1 4. CMech KOHIIEHTPUPOBAJIHU JOCYXa U OCTATOK PACTBOPSUIN B BOAE U
SKCTPArupOBaIHU JUXIOPMETAHOM. DKCTPAKT CYLIMJIH CyIb(aToOM HATPUs,
KOHIIEHTPUPOBAJIH U XPOMATOTpadUpOBaIU. ITO MPUBOAUIO K mojaydeHuro 110 mr

senToro macia (Bbixoa 75%).

'H AMP (400 MI'y, & 8 m.a., CDCl5)
8=2.42(s,3H), 3.72 (s, 3H), 3.78 (s, 2H), 7.78 (s, 1H), 7.91 (s, 1H)
Metua 2-(4-amuHoO-2-PpTop-6-MeTnadeHnI)anerat
o o
~o o

F F

NO, NH,

1.40 r (6.16 mmonp) metun (2-prop-6-merun-4-autpodeHun)anerara
pactBopsutu B 11 mu Terparunpodypana u godasisin pactsop 2.040 r (38.1 mmouib)

xJjopuna aMMoHus B 5.3 mu Boxbl U 1.37 r (2.46 mmounb) xene3noro nopourka. Cmech
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nepeMelBalIu NP KOMHATHOH TemnepaType B TeueHue 30 muH. CMech
¢unbrpoBanu, GuabTpaT pa3daBIsIIN BOJOH U 3KCTPATUPOBAIIU STHIALETATOM, TOBOAS
pH 1o 3HaueHnus Oonpiue, yeM 7. DKCTPAKT CYLIUIH CYIb(aTOM HATPUA U
koHueHTpuposanu. [lonyuanu 1.17 r kopuuHeBoro BemecTBa (Beixon 90%).

Metua 2-(2-¢prop-4-fion-6-meTundeHu)anerar

o o
F F
—_—
NH, I
Cycnensuro 1.40r (6.16 mmoub) METHUI (4-amunHO-2-pTOP-6-

metuapenmn)anerara u 3 mi (3.76 monp) HCIl B 30 mn Bonsr oxnaxknaanu ao -5-0°C, u
nocreneHHo nobaemsinu pactBop 0.4r (6.03 mmonp) HuTpuTta Hatpus u 08T
(11.08 mmonp) Honuna xamuss B 1.8 ma Boxel. Cnycrst 10 MUH cMech HarpeBajid 10
KOMHaTHOW TemnepaTtypbl U nepememusBanu npu 20°C B TedyeHue eme 30 MuH.
Hobasnsanu 15 ma Boxasl, pH noBogunm no 3HavYeHHs 8 HACBHIIIEHHBIM PAcCTBOPOM
ruapokapOoHaTa HaTpHsi, U 3aTeM AO00AaBJISJIM HACBIIIEHHBIN PacTBOp TUOCYJIb(daTa
HaTpus. Ilocne »skcTparupoBaHus OTUJALETATOM, CYWkH (cynbdar HATpUA) W
yAAJEHHUs PAaCTBOPUTENS IYTEM €ro OTTOHKM, OCTaTOK OYHINAId C IOMOLUIBIO
xpomarorpaduu Ha cuiukaresne (3THJIALETAT/TEKCaH). JTO MPUBOAMIO K MOJYUESHUIO
1.35 r (75%) fionconepikamero coefMHEHNsT B BUAE O0€JIOro TBEPAOTO BEI[eCTBa.

'H AMP (400 MI'y, & 8 m.a., CDCl5)

8 =2.26 (s, 3H), 3.64 (s, 2H), 3.70 (s, 3H), 7.29 (s, 1H), 7.35 (s, 1H)

IIpumep B.8
Metua 2-(2-¢prop-6-meTun-4-npon-1-unnadenunn)anerar
o]
1 ~
o
~
o F
F —_—

K pacrBopy 0.102r (0.75 mmonp) xmopuna nuHka u 0.032r (0.75 mmonb)

XJjopuaa JuUTHS B 7 M cyxoro Tterparuapodypana mox azoromM mnpu 0°C mpwu
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nepeMemnBaHuu 1o Kamjasam pobasmsnm 1.5 mn (0.75 mmone) 0.5 M pactsopa
Opomuna 1-mponuHuUIMarHuss B TeTparunpodypane. PactBop HarpeBamu 10
KOMHATHOW TeMIepaTypbl MpHU NepemMemnBaHuu B TedeHue 1.5 4 (pactsop 1). 2.8 mr
(0.01 mmomnb) auerarta nannanus(1l) u 10.6 mr (0.02 mMmonb) 1,4-
ouc(nudenundochuno)dyrana B 3 Mi cyxoro terparuapodypaHa mnepemMeminBaiu B
aTMocdepe a3oTa mpu KOMHATHOH Temmeparype B Teuenue 30 MmuH (pactsop 2).

0.14 r (0.5 mmonb) metun (2-pTop-6-meTun-4-iiondeHnn)anerata pacCTBOPSIUA B
2 ma cyxoro TeTparuapodypana B armocepe a3oTa, 1 CMECh NePEeMEIINBAIH IPU
KOMHATHOU TemmepaTtype B Tedenue 30 muH (pactsop 3).

PacTtBOp 2 u 3arem pacTBOp 3 MpU KOMHATHOW TEMIIEPATypPe KaXbIi MO KalIsiM
n00aBIsIIN NIPU NMEPEMEIINBAHNN K PACTBOPY 1, M MOCHe 3aBepiieHus 100aBICHUS
cMmech nepemMemusanu npu 60°C B TeyeHnue 3.5 4.

[Tocne oxnakIeHUs 10 KOMHATHON TeMIIepaTypbl, OOABISUIN BOIY H
HACBILIEHHBIH PaCTBOP XJIOPHIA AMMOHHUS, CMECh SKCTPArHPOBAJIA 3TUIALIETATOM,
opraHu4deckyio ¢asy cymunu (cynabdaT HATPHS) U PACTBOPUTENb OTTOHSIJIH.
XpomarorpadgupoBaHue Ha CHIHKaresie (3THIAaLeTaT/TeKCaH) MPUBOAUIO K
MOJIY4EHHI0 75 MT 1eJIeBOro coequHeHus (Boixon 65%).

'H AMP (400 MI'w, & B m.1., CDCl3):

§=2.04 (s, 3H), 2.23 (s, 3H), 3.62 (s, 3H), 3.71 (s, 2H), 7.04 (s, 1H), 7.10 (s,
1H)
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CJ'IeI[YIOH.II/Ie NpeAMECTBCHHUKHN MOJIYYaJlkd aHAJIOTUYHBIM o6pa30M:

o

~3

OHy

/)

Ta6auua 3: Coequnenus odmeit popmyinsl (X)

Ipumep Ne| R’ X Y "H SAMP (400 MTI'iy, & B m.11.)

B1 Me Cl Me (d6-AMCO): 6=2.02 1 2.26 (KaX(I[IzII/I S, KasbIH 3H),3.72 (s, 2H), 7.11 u 7.19
(kaxnablid s, Kaxasid 1H)

B2 Me Cl Bt (CDCl3): 6 =1.21 (t, 3H), 2.10 (s, ?H), 2.67 (9, 2H), 3.92 (s, 2H), 7.06 u 7.34
(xaxnbiid s, kaxasid 1H)

B3 Me Br Me (de-AMCO): 6=2.05m12.28 (KaX(I[IzII/I S, KasbIi 3H), 3.78 (s, 2H), 7.26 u 7.45
(kaxablid s, Kaxasid 1H)

B.4 Me Br OMe (CDCl3): 6 =2.05 (s, 3H), 3.80 (s, 3H), 3.90 (s, 2H), 6.80 (s, 1H), 7.25 (s, 1H)

B5 Me Br OFt (de-AMCO): 6 = 1.30 (t, 3H), 2.05 (s, 3H), 3.65 (s, 2H), 4.05 (q, 2H), 7.00 (s, 1H),

7.20 (s, 1H)

B.6 H Br OMe (de-AMCO): 6 =3.70 (s, 2H), 3.80 (s, 3H), 4.30 (s, 1H), 7.10 (s, 1H), 7.30 (s, 1H)

B.7 Me Cl OMe (CDCl3): 6 =2.04 (s, 3H), 3.80 (s, 3H), 3.85 (s, 2H), 6.80 (s, 1H), 7.06 (s, 1H)

B.8 Me F Me (CDCl3): 6 =2.04 (s, 3H), 2.27 (s, 3H) 3.71 (s, 2H), 6.93 (s, 1H), 7.02 (s, 1H)
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B. IIpumepsl cocTaBOB

a) IIponykT nmJisi OMBUIMBAHUS TOJYYAKOT MyTeM cMemuBaHusi 10 MacCOBBIX
yacrel coequHeHus Gopmysl (I) u/unu ero coner u 90 MacCOBBIX HacTel TajlbKa B
Ka4yeCTBE UHEPTHOr'O BELIECTBA, U U3MEJIbYEHUsI CMECHU B MEJIbHULE YAaPHOrO TUIA.

b) Jlerko nucneprupyemsbliii B BOAE CMAauyUBaEMbIil MOPOIIOK MONYYAKOT MyTeEM
CMelIMBaHus 25 MaccoBbIX Yacteh coenuHenust Gopmyanl (I) u/unu ero conei,

64 MacCcOBBIX YacCTel KAaOJMHCOAEp Kallero Kpaplia B Ka4eCTBE HHEPTHOTO BELIECTBA,
10 maccoBbIX yacTeil nurHocyiab(oHaTa Kanus U 1 MaccoBOW 4acTu
OJIEOMJIMETHIITaypaTa HATPUsl B KAYECTBE CMAYUBAKOIIEr0 U JUCIEPTUPYIOIIETO
CpPEnCTBAa, U NIepEeMaJIbIBAaHUS B CTEPKHEBON NUCKOBOW MEJIbHUILIE.

c) Jlerko gucneprupyemMblil B BOJe KOHLUECHTPAT JUCIEPCHUH MOJYYAIOT MyTEM
cmemmBanusi 20 MaccoBbIx yacteh coenuHenust Gopmynsl (I) u/unu ero coneii ¢ 6
MaCCOBBIMHU YaCTSAMH aJKUJI(eHOoAnoIurinkonesoro s¢upa (®Triton X 207),

3 MacCOBBIMHU HaCTAMH H30TPUICKAHOJTIONHUTIHKOJIEeBOTO 3dupa (8 EO) u 71
MacCOBOH 4acThiO MapapuHOBOrO MUHEPATIBHOTO Macja (MHTEpPBaJ TEMIEpaTyp
KHUIIEHUs], HAapUMep, NpUOIU3UTENbHO OT 255 1o Gonee uem 277°C) u
IepeMasblBaHusl 10 KPYITHOCTH YaCTHUL MEHEE 5 MUKPOH B aTPUTOPHOM LIAPOBOU
MEJIbHULIE.

d) OmyabrupyemMblii KOHLUEHTPAT MOJYYarOT U3 15 MacCOBBIX YacTel
coenunenus popmyisl (I) u/unu ero cosei, 75 MaCCOBBIX YacTel LUKJIOTE€KCAHOHA B
KauecTBe pacTBopuress U 10 MacCOBBIX YacTeH OKCHITHJINPOBAHHOTO HOHUI(EHONIA B
Ka4yeCTBE SMYJIbIUPYIOLIErO CPEACTBA.

e) Jlucmeprupyembie B BOJAE IPAHYJIbI MOJYYAKOT MyTEM CMEIIUBAHUS

75 maccoBbIx HacTei coenquneHust Gopmyanl (I) u/umam ero conei,

10 MaccoBbIX YacTe#l MUTHOCYIb(OHATA KATbLIUS,

5 MaccoBBIX YacTel naypuicyubdara HaTpHs,

3 MacCOBBIX 4aCTelH MOJMBUHUIOBOIO CIUPTA U

7 MacCOBBIX YaCTel KaoJMHA,

nepeMasblBaHUsl CMECU B CTEPIKHEBOU JUCKOBOM MEJIbHULIE, U IPAHYJIUPOBAHUS
MOPOIUKA B NCEBAOOXKUKEHHOM CJIO€ IyTeM HAHECEHUs PAaCIblJIEHUEM BOJBI B
Ka4yeCTBE IPaHYJIUPYHOIIEH )KUAKOCTH.

f)  Jlucmeprupyembie B BOAE rpaHyJbl TAK)Ke MOJIYYAOT MyTEM
FOMOT€HU3UPOBAHUS U MPEIABAPUTEIBHOIO U3MEIbYCHHUS B KOJJIOUAHON MEJIIbHULIE

25 maccoBbIx yacTeil coennnenus Gpopmynsl (I) u/unu ero conei,
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5 maccoBrIxX yacTei 2,2'-quHadTHIMETaH-6,6'-1uCyNbpOHATA HATPHS,

2 MacCOBBIX 4aCTeH OJEOMIIMETUITAYpaTa HATPUs,

1 MaccoBOM 4acTH MOJUBUHUIOBOIO CIIUPTA,

17 maccoBbIx yacteii kapOoOHaTa KaJbLUs U

50 mMaccoBbIX HacTeil BOMBI,

3aTeM NEepeMallbIBAHUS CMECH B IIapOBON MEJNbHHULE U MEJIKOAUCIEPCHOTO
pachblIEHHS U CYIIKH MOJYUYEHHON B pe3yJIbTaTe CYCIEH3UU B OPOCUTENIbHON OalmHe ¢

MOMOIIbI OAHO(A3HOrO COTIIA.

C. buonoruyeckue npumepbl

1.  JloBcxomoBoi repOMIUAHBINA 3QHEKT U MEPEHOCUMOCTD KYJIbTYPHBIMHU
pacTeHUsIMU

CemeHHOI MaTepual OOHOOOJBHBIX U IBYAOJbHBIX COPHBIX PACTCHUHN H
KYJbTYPHBIX PACTEHUH 3aKJIAABIBAIOT B CyNEeCUaHbIH 'PYHT B FOPIIKU U3 APEBECHOTO
BOJIOKHA U MOKPBIBAIOT TPyHTOM. COEINHEHHUSI B COOTBETCTBHUH C U300pETEHUEM,
COCTaBJIEHHBIEC B BHJ€ CMa4ynBaeMbIX nmopoumkoB (WP) unu B Buge KOHIEHTPATOB
smyabcuu (EC), 3aTeM HaHOCAT Ha MOBEPXHOCTH MOKPHIBAIOIIEr0 I'PYHTA B BUAE
BOJHON CYCHEH3UH WJIU SMYJBCHUH IIPHU NMOJUBHONW HOpMe, paBHOI oT 600 no 800 n/ra,
¢ nobasnenuem 0.2% cmMaumBarOIIero CPEeACTBA.

ITocne 06pabOTKHM rOpUIKK MOMEINAIOT B TEMJIULY U BbIAEPKUBAIOT B YCIOBUSX,
XOPOLIUX JUIsl pOCTa ONBITHBIX pacTeHui. [loBpexxaenne TeCTUpyeMbIX pacTeHUN
OLIEHUBAIOT BU3YAJIBHO MOCJIE MEePUOia TECTUPOBAHUS NPOJOIKUTENIbHOCTHIO 3
HeJeJIU MyTeM CpaBHEHHs ¢ HeoOpaObOTaHHBIMU KOHTPOJISIMU (repOuumnaHas
aKTUBHOCTD B npoueHTax (%): 100% akTuBHOCTb = pacTenus norudmau, 0%
AKTUBHOCTb = KaK Y KOHTPOJIbHBIX PAaCTCHUM ).

HesxenaTenbHble paCTEHUs/COPHSIKH:

ALOMY: Alopecurus myosuroides SETVI: Setaria viridis
AMARE: Amaranthus retroflexus AVEFA: Avena fatua

CYPES: Cyperus esculentus ECHCG: Echinochloa crus-galli
LOLRIL:  Lolium rigidum STEME: Stellaria media
VERPE: Veronica persica VIOTR: Viola tricolor
POLCO: Polygonum convolvulus ABUTH: Abutylon threophrasti

HORMU: Hordeum murinum DIGSA: Digitaria sanguinalis
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1. loBcxonoBas 3p(eKTHBHOCTD

Kak mokassiBarOT pe3ynbTarhl u3 Tabnuu 3 u 4, COeAUHEHUS] B COOTBETCTBUH C
nzo0pereHueM 00Ianar0T XOpoIe OBCX0A0BOH repOuLuIHON 3¢ PEeKTUBHOCTHIO
IPOTUB WIHUPOKOTO CIEKTPA COPHBIX TPAaB U COPHSIKOB.

Tabnuua 4: loBcxonosoe peficteue npu 320 r/ra nporus ALOMY B %

Homep |[[lo3upoBka E

IMpumepa| [r/ra] S

<
1-02 320 100
I-05 320 100
I-10 320 100
I-11 320 100
I-17 320 100
I-18 320 100
I-19 320 100
I-20 320 100
I-21 320 100
I-30 320 100
I-31 320 100
I-32 320 100
[-33 320 100
I-35 320 100
I-36 320 100
1-37 320 80
I-40 320 100
1-43 320 100
1-44 320 100
I-45 320 80
I-46 320 100
1-47 320 100
[-48 320 100
1-49 320 100
I-50 320 100




I-51 320 100
I-52 320 100
I-54 320 100
I-55 320 100
I-56 320 80
I-57 320 100
I-58 320 100
I-59 320 100
I-61 320 100
I-62 320 100
I-63 320 100
I-64 320 100
I-66 320 100
I-67 320 100
I-68 320 100
I-69 320 100
I-70 320 100
I-71 320 100
I-72 320 100
I-73 320 100
I-74 320 100
I-75 320 90
I-76 320 100
I-77 320 100
I-78 320 100
I-79 320 100
P-01 320 100
P-04 320 100
P-05 320 100
P-08 320 100
P-100 320 100
P-101 320 100
P-102 320 100
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P-103 320 100
P-104 320 100
P-13 320 100
P-23 320 100
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 100
P-33 320 100
P-34 320 100
P-35 320 100
P-36 320 100
P-37 320 100
P-46 320 100
P-47 320 100
P-48 320 100
P-49 320 100
P-50 320 100
P-51 320 100
P-52 320 100
P-53 320 100
P-54 320 100
P-55 320 100
P-56 320 100
P-57 320 100
P-58 320 100
P-59 320 100
P-60 320 100
P-61 320 100
P-62 320 100
P-63 320 100
P-64 320 100
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P-65 320 100
P-66 320 100
P-67 320 100
P-68 320 100
P-69 320 100
P-70 320 100
P-71 320 100
P-72 320 90
P-75 320 100
P-76 320 100
P-77 320 100
P-78 320 100
P-79 320 100
P-80 320 100
P-81 320 100
P-82 320 100
P-83 320 100
P-84 320 100
P-85 320 100
P-86 320 100
P-87 320 100
P-88 320 100
P-89 320 100
P-90 320 100
P-94 320 100
P-95 320 100
P-97 320 100
P-98 320 100
P-99 320 100
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Tabnuna 5: oscxonosoe neiicraue npu 320 r/ra npotruB AVEFA B %

Homep |/[lo3upoBka g
IIpumepa| [r/ra] E
1-02 320 100
I-05 320 100
I-10 320 100
I-11 320 100
I-17 320 100
I-18 320 100
I-19 320 100
I-20 320 100
I-21 320 100
I-30 320 90
I-31 320 80
I-32 320 90
I-33 320 80
I-36 320 80
I-40 320 100
[-41 320 80
1-42 320 90
1-43 320 100
1-44 320 90
I-46 320 90
1-47 320 90
1-48 320 90
1-49 320 90
I-50 320 100
I-51 320 100
I-52 320 100
I-54 320 80
I-58 320 80
I-61 320 90




I-62 320 100
I-63 320 100
I-64 320 80
I-66 320 100
I-67 320 80
[-68 320 100
I-69 320 90
I-70 320 100
I-71 320 80
I-72 320 100
I-73 320 100
I-74 320 90
I-75 320 100
I-77 320 100
I-78 320 90
I-79 320 100
P-01 320 100
P-04 320 100
P-05 320 100
P-08 320 100
P-100 320 90
P-101 320 100
P-102 320 80
P-103 320 100
P-13 320 100
P-23 320 100
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 90
P-33 320 100
P-34 320 100
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P-35 320 100
P-36 320 80
P-37 320 80
P-46 320 100
P-47 320 100
P-48 320 100
P-49 320 100
P-50 320 100
P-51 320 80
P-52 320 90
P-53 320 90
P-54 320 90
P-55 320 80
P-56 320 80
P-57 320 80
P-58 320 90
P-59 320 100
P-60 320 100
P-61 320 90
P-62 320 90
P-63 320 90
P-64 320 80
P-65 320 100
P-66 320 100
P-67 320 80
P-69 320 80
P-70 320 90
P-71 320 90
P-75 320 100
P-76 320 100
P-77 320 90
P-79 320 100
P-80 320 100
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P-81 320 100
P-82 320 90
P-83 320 80
P-84 320 80
P-85 320 80
P-86 320 80
P-87 320 100
P-88 320 90
P-89 320 100
P-90 320 100
P-94 320 100
P-95 320 100
P-97 320 100
P-98 320 100
P-99 320 100

Tabnuua 6: loBcxonosoe aeiicteue npu 320 r/ra npotus DIGSA B %

Homep |/losuposka| <

ITpumepa| [r/ra] (ED
1-02 320 100
I-05 320 100
I-10 320 100
I-11 320 100
I-17 320 100
I-18 320 100
I-19 320 100
1-20 320 100
I-21 320 100
I-30 320 100
I-31 320 100
1-32 320 100
I-33 320 100




I-34 320 100
I-35 320 100
I-36 320 100
I-37 320 90
I-40 320 100
[-41 320 100
[-42 320 100
[-43 320 100
I-44 320 100
I-45 320 100
I-46 320 100
1-47 320 100
I-48 320 100
1-49 320 100
I-50 320 100
I-51 320 100
I-52 320 100
I-54 320 100
I-55 320 100
I-56 320 100
I-57 320 100
I-58 320 100
I-59 320 100
I-61 320 100
I-62 320 100
I-63 320 100
I-64 320 100
I-66 320 100
I-67 320 100
I-68 320 100
I-69 320 100
I-70 320 100
I-71 320 100
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I-72 320 100
I-73 320 100
I-74 320 100
I-75 320 100
I-76 320 100
I-77 320 100
I-78 320 100
I-79 320 100
P-01 320 100
P-04 320 100
P-05 320 100
P-08 320 100
P-100 320 100
P-101 320 100
P-102 320 100
P-103 320 100
P-104 320 100
P-13 320 100
P-23 320 100
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 100
P-33 320 100
P-34 320 100
P-35 320 100
P-36 320 100
P-37 320 100
P-46 320 100
P-47 320 100
P-48 320 100
P-49 320 100
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P-50 320 100
P-51 320 100
P-52 320 100
P-53 320 100
P-54 320 100
P-55 320 100
P-56 320 100
P-57 320 100
P-58 320 100
P-59 320 100
P-60 320 100
P-61 320 100
P-62 320 100
P-63 320 100
P-64 320 100
P-65 320 100
P-66 320 100
P-67 320 100
P-68 320 100
P-69 320 100
P-70 320 100
P-71 320 100
P-72 320 100
P-75 320 100
P-76 320 100
P-77 320 100
P-78 320 100
P-79 320 100
P-80 320 100
P-81 320 100
P-82 320 100
P-83 320 100
P-84 320 100
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P-85 320 100
P-86 320 100
P-87 320 100
P-88 320 100
P-89 320 100
P-90 320 100
P-94 320 100
P-95 320 100
P-97 320 100
P-98 320 100
P-99 320 100

Tabnuna 7: {oscxonosoe neiicraue npu 320 r/ra nporus ECHCG B %

Howmep |/[lo3upoBka 8

IIpumepa| [r/ra] (E)
1-02 320 100
I-05 320 100
I-10 320 100
I-11 320 100
I-17 320 100
I-18 320 100
I-19 320 100
I-20 320 100
I-21 320 100
I-30 320 100
I-31 320 100
I-32 320 100
I-36 320 100
1-37 320 100
I-40 320 100
I-42 320 80
[-43 320 100




I-44 320 90
I-45 320 100
I-46 320 100
1-47 320 100
I-48 320 100
1-49 320 100
I-50 320 100
I-51 320 100
I-52 320 100
I-54 320 100
I-55 320 100
I-56 320 100
I-57 320 100
I-58 320 100
I-59 320 100
I-61 320 100
I-62 320 100
I-63 320 100
I-64 320 100
I-66 320 100
I-67 320 100
[-68 320 100
I-69 320 100
I-70 320 100
I-71 320 100
I-72 320 100
I-73 320 100
I-74 320 100
I-75 320 90
I-76 320 100
I-77 320 100
I-78 320 100
I-79 320 100
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P-01 320 100
P-05 320 100
P-08 320 100
P-100 320 100
P-101 320 100
P-102 320 100
P-103 320 100
P-104 320 100
P-13 320 100
P-23 320 100
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 100
P-33 320 100
P-34 320 100
P-35 320 100
P-36 320 90
P-37 320 100
P-46 320 100
P-47 320 100
P-48 320 100
P-49 320 100
P-50 320 100
P-51 320 100
P-52 320 100
P-53 320 100
P-54 320 100
P-55 320 100
P-56 320 100
P-57 320 100
P-58 320 100
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P-59 320 100
P-60 320 100
P-61 320 100
P-62 320 100
P-63 320 90
P-64 320 90
P-65 320 100
P-66 320 100
P-67 320 100
P-68 320 100
P-69 320 100
P-70 320 100
P-71 320 100
P-72 320 100
P-75 320 100
P-76 320 100
P-77 320 100
P-78 320 100
P-79 320 100
P-80 320 100
P-81 320 100
P-82 320 100
P-83 320 100
P-84 320 100
P-85 320 100
P-86 320 100
P-87 320 100
P-88 320 100
P-89 320 100
P-90 320 100
P-94 320 100
P-95 320 100
P-97 320 100
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P-98 320 100

P-99 320 100

Tabnuua 8: [TocnescxonoBoe aericrBue npu 320 r/ra mporus LOLRI B %

Howmep |/losuposka| ¢
IMpumepa| [r/ra] §
1-02 320 100
I-05 320 100
I-10 320 100
I-11 320 100
I-17 320 100
I-18 320 100
I-19 320 100
1-20 320 100
I-21 320 100
I-30 320 100
I-31 320 100
1-32 320 100
I-33 320 100
1-34 320 100
I-35 320 100
I-36 320 100
1-37 320 100
1-40 320 90
I-41 320 100
1-42 320 100
1-43 320 100
1-44 320 100
1-45 320 100
I-46 320 100
1-47 320 100
1-48 320 100




1-49 320 100
I-50 320 100
I-51 320 100
I-52 320 100
I-54 320 100
I-55 320 100
I-56 320 100
I-57 320 100
I-58 320 100
I-59 320 100
I-61 320 100
I-62 320 100
I-63 320 100
I-64 320 100
I-66 320 100
I-67 320 100
I-68 320 100
I-69 320 100
I-70 320 100
I-71 320 100
I-72 320 100
I-73 320 100
I-74 320 100
I-75 320 100
I-76 320 100
I-77 320 100
I-78 320 100
I-79 320 100
P-01 320 100
P-04 320 100
P-05 320 100
P-08 320 100
P-100 320 100
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P-101 320 100
P-102 320 100
P-103 320 100
P-104 320 100
P-13 320 100
P-23 320 100
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 100
P-33 320 100
P-34 320 100
P-35 320 100
P-36 320 100
P-37 320 100
P-46 320 100
P-48 320 100
P-49 320 100
P-50 320 100
P-51 320 100
P-52 320 100
P-53 320 100
P-54 320 100
P-55 320 100
P-56 320 100
P-57 320 100
P-58 320 100
P-59 320 100
P-60 320 100
P-61 320 100
P-62 320 100
P-63 320 100
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P-64 320 100
P-65 320 100
P-66 320 90
P-67 320 90
P-68 320 100
P-69 320 100
P-70 320 100
P-71 320 100
P-72 320 100
P-75 320 100
P-76 320 100
P-77 320 100
P-78 320 100
P-79 320 100
P-80 320 100
P-81 320 100
P-82 320 100
P-83 320 100
P-84 320 100
P-85 320 100
P-86 320 100
P-87 320 100
P-88 320 100
P-89 320 100
P-90 320 100
P-94 320 100
P-95 320 100
P-97 320 100
P-98 320 100
P-99 320 100

Tabnuna 9: loscxonosoe neficrue npu 320 r/ra nmporus SETVI B %



Howep Jlo3upoBka E
IIpumepa &
P-04 320 100
P-13 320 100
P-23 320 100
P-08 320 100
P-05 320 100
P-01 320 100
I-10 320 100
I-11 320 100
I-05 320 100
I-17 320 100
P-29 320 100
P-28 320 100
P-33 320 100
P-32 320 100
P-30 320 100
P-31 320 100
I-18 320 100
I-19 320 100
P-37 320 100
P-36 320 100
P-35 320 100
P-34 320 100
I-21 320 100
I-20 320 100
P-45 320 80
P-100 320 100
P-99 320 100
P-101 320 100
P-103 320 100
P-104 320 100
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P-102 320 100
I-79 320 100
I-78 320 100
I-74 320 100
I-75 320 100
I-76 320 100
P-46 320 100
P-60 320 100
P-50 320 100
P-47 320 100
P-55 320 100
I-77 320 100
I-02 320 100
P-49 320 100
P-48 320 100
I-31 320 100
P-58 320 100
P-57 320 100
P-59 320 100
P-56 320 100
P-51 320 100
P-52 320 100
P-53 320 100
P-54 320 100
I-30 320 100
I-32 320 100
I-34 320 100
I-36 320 100
I-33 320 100
I-35 320 100
I-37 320 100
P-65 320 100
P-66 320 100
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P-67 320 100
P-64 320 100
P-63 320 100
P-62 320 100
P-69 320 100
P-61 320 100
I-41 320 100
I-40 320 100
1-42 320 100
I-43 320 100
P-68 320 100
P-70 320 100
P-71 320 100
P-72 320 100
I-45 320 100
I-44 320 100
I-46 320 100
1-47 320 100
I-48 320 100
I-49 320 100
P-79 320 100
P-80 320 100
P-75 320 100
P-76 320 100
I-51 320 100
I-50 320 100
P-78 320 100
P-77 320 100
I-54 320 100
I-55 320 100
I-52 320 100
P-95 320 100
P-89 320 100
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P-90 320 100
P-94 320 100
I-64 320 100
I-63 320 100
I-66 320 100
[-69 320 100
I-61 320 100
I-62 320 100
P-82 320 100
P-84 320 100
P-83 320 100
P-81 320 100
I-57 320 100
I-56 320 100
P-87 320 100
P-86 320 100
I-58 320 100
P-85 320 100
P-88 320 100
I-59 320 100
I-68 320 100
I-71 320 100
I-70 320 100
I-67 320 100
P-97 320 100
P-98 320 100
I-73 320 100
I-72 320 100
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Tabnuma 10: Joscxonosoe neiicreue npu 320 r/ra nporus ABUTH B %

Homep |/[lo3upoBka E
IIpumepa| [r/ra] %
1-02 320 100
I-05 320 80
I-17 320 90
I-18 320 80
1-44 320 80
I-50 320 100
1-68 320 90
1-72 320 100
I-73 320 100
P-08 320 80
P-100 320 80
P-28 320 90
P-29 320 80
P-30 320 80
P-31 320 90
P-32 320 80
P-34 320 90
P-51 320 80
P-58 320 80
P-70 320 80
P-75 320 80
P-87 320 80
P-88 320 80
P-97 320 100
P-98 320 90
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Tabnuma 11: Joscxonosoe neticrue npu 320 r/ra nporus AMARE B %

Homep |/[lo3upoBka §

IIpumepa| [r/ra] ;

<
1-02 320 100
I-17 320 100
I-18 320 100
I-19 320 100
I-21 320 100
I-30 320 100
I-35 320 90
I-36 320 90
I-39 320 80
1-44 320 100
I-46 320 100
[-48 320 90
I-50 320 80
I-51 320 100
I-52 320 80
I-55 320 80
I-58 320 100
I-59 320 100
I-61 320 100
I-62 320 90
1-68 320 100
1-73 320 100
I-75 320 80
1-77 320 100
I-78 320 100
I-79 320 100
P-01 320 100
P-04 320 80
P-05 320 100




P-100 320 100
P-101 320 100
P-102 320 90
P-103 320 100
P-104 320 100
P-13 320 90
P-23 320 90
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 90
P-33 320 100
P-35 320 100
P-37 320 100
P-46 320 100
P-47 320 100
P-50 320 100
P-51 320 90
P-52 320 80
P-54 320 100
P-56 320 80
P-57 320 80
P-58 320 90
P-60 320 100
P-67 320 80
P-75 320 100
P-76 320 100
P-79 320 80
P-80 320 90
P-81 320 100
P-82 320 90
P-86 320 100
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P-97 320 100
P-98 320 100
P-99 320 100

Tabnuua 12: loBcxonosoe neiicrsue npu 320 r/ra npotus MATIN B %

Homep |Jlosuposka| &
IMpumepa| [r/ra] g

1-02 320 90
I-17 320 90
I-19 320 80
I-30 320 90
1-42 320 80
1-44 320 80
I-46 320 90
1-48 320 80
I-50 320 80
I-51 320 100
I-58 320 100
I-59 320 80
I-61 320 80
1-67 320 80
1-68 320 100
I-70 320 80
I-71 320 90
1-72 320 100
1-73 320 90
I-75 320 90
1-77 320 80
I-78 320 80
I-79 320 90
P-01 320 80
P-04 320 90
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P-05 320 90
P-08 320 80
P-100 320 90
P-101 320 80
P-103 320 90
P-13 320 80
P-28 320 90
P-29 320 90
P-32 320 80
P-49 320 80
P-53 320 90
P-55 320 90
P-56 320 80
P-60 320 90
P-75 320 90
P-80 320 90
P-81 320 80
P-84 320 80
P-86 320 80
P-97 320 100
P-98 320 90

Tabnuna 13: loBcxonosoe neiicraue npu 320 r/ra nporus PHBPU B %

Homep |/[lo3upoBka E
IMpumepa| [r/ra] %
A
I-61 320 80
P-13 320 100
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Tabnuna 14: Hoscxonosoe neiicraue npu 320 r/ra nporus POLCO B %

Howmep |/lo3upoBka 8
IIpumepa| [r/ra] §
1-02 320 100
I-05 320 80
I-10 320 80
I-18 320 100
I-19 320 100
1-44 320 100
1-46 320 90
1-48 320 90
I-50 320 90
I-51 320 80
I-61 320 90
1-69 320 100
1-70 320 80
1-79 320 90
P-08 320 100
P-13 320 80
P-28 320 80
P-29 320 90
P-30 320 80
P-31 320 90
P-32 320 80
P-33 320 100
P-51 320 90
P-52 320 80
P-54 320 80
P-60 320 80
P-70 320 80
P-71 320 90
P-72 320 100
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P-75 320 80
P-76 320 100
P-80 320 90
P-81 320 100
P-82 320 100
P-86 320 90
P-87 320 80
P-89 320 100

Tabnuna 15: {oscxonosoe neticreue npu 320 r/ra nporus VIOTR B %

Howmep |/lo3uposka g
IIpumepa| [r/ra] E
1-02 320 100
1-05 320 90
I-10 320 100
I-11 320 90
I-17 320 100
I-18 320 100
I-19 320 100
1-20 320 100
I-21 320 100
1-30 320 100
I-31 320 80
1-32 320 100
1-33 320 100
I-35 320 100
1-36 320 80
1-42 320 80
1-44 320 100
1-45 320 80
1-46 320 100
1-47 320 100




I-48 320 100
1-49 320 100
I-50 320 100
I-51 320 100
I-52 320 80
I-58 320 90
I-59 320 100
I-61 320 100
I-62 320 100
I-67 320 100
I-68 320 100
I-69 320 90
I-70 320 100
I-71 320 100
I-72 320 100
I-73 320 100
I-76 320 90
I-78 320 100
I-79 320 100
P-01 320 100
P-04 320 100
P-05 320 100
P-08 320 90
P-100 320 100
P-101 320 80
P-13 320 100
P-23 320 100
P-28 320 100
P-29 320 100
P-30 320 100
P-31 320 100
P-32 320 100
P-33 320 100
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P-34 320 100
P-35 320 100
P-36 320 100
P-37 320 100
P-43 320 100
P-46 320 100
P-47 320 100
P-48 320 100
P-49 320 100
P-50 320 100
P-51 320 100
P-52 320 90
P-53 320 80
P-54 320 100
P-55 320 100
P-56 320 100
P-57 320 100
P-58 320 100
P-59 320 100
P-60 320 100
P-65 320 80
P-69 320 80
P-70 320 80
P-71 320 100
P-72 320 100
P-75 320 100
P-76 320 100
P-77 320 100
P-79 320 100
P-80 320 100
P-81 320 100
P-82 320 90
P-83 320 90
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P-84 320 80
P-85 320 100
P-86 320 100
P-87 320 90
P-88 320 100
P-89 320 80
P-97 320 90
P-98 320 100
P-99 320 100

Tabnuma 16: loscxonosoe neticreue npu 320 r/ra npotrus VERPE B %

Howmep |[dosuposka| &
IIpumepa| [r/ra] é

1-02 320 90
I-10 320 100
I-11 320 100
I-17 320 90
1-24 320 80
1-44 320 80
I-51 320 100
1-62 320 100
1-69 320 80
I-71 320 90
1-73 320 90
1-78 320 90
1-79 320 80
P-01 320 100
P-04 320 90
P-05 320 80
P-08 320 90
P-100 320 90
P-103 320 90




P-23 320 90
P-28 320 100
P-29 320 100
P-30 320 80
P-31 320 90
P-32 320 90
P-33 320 80
P-34 320 80
P-35 320 80
P-36 320 80
P-37 320 80
P-48 320 80
P-49 320 80
P-50 320 80
P-54 320 80
P-55 320 80
P-60 320 80
P-61 320 90
P-67 320 80
P-69 320 90
P-70 320 90
P-71 320 90
P-72 320 80
P-75 320 90
P-76 320 100
P-77 320 80
P-79 320 90
P-80 320 100
P-81 320 90
P-83 320 80
P-85 320 90
P-86 320 100
P-87 320 80
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P-88 320 100
P-97 320 100
P-98 320 100
P-99 320 100

Hanpuwmep, kaxnoe u3 coequnenuii Ne P-70, P-81, P-05, P-77, P-76, I-10, I-2 u
I-11 Tabauu 4-18, npu HopMme BHeceHust 320 r/ra mokasbiBaeT 90-100%
sppexTuBHocTh MpoTuB Alopecurus myrosoroides, Avena fatua, Diagitaria
sanguinalis, Fchinochloa crus-galli, Lolium rigidum w Setaria viridis.

TakuMm 00pa3om, COEIMHEHHS B COOTBETCTBUH C U300PETEHHEM SIBJISIFOTCS
NOAXOISIIUMH JUJIst OOpBOBI C HEXKENATEIbHBIM POCTOM PACTEHUH TOBCXOAOBBIM
METOIOM.

2. ITocneBcxonoBol repOUUAHBINA 3¢ (PEKT U TEPEHOCUMOCTh KYJIbTYPHBIMHU
pacTeHUsIMHU

CemeHHOI MaTepHa OQHOAOJBHBIX U BYAOJBbHBIX COPHSAKOB M KYJbTYPHBIX
pacTeHul 3aKJIabIBAIOT B CYINECYAHBIH I'PYHT B TOPLIKU U3 JPEBECHOTO BOJIOKHA,
NOKPBIBAIOT TPYHTOM U BBIPALIMBAIOT B TEIUIULE B YCJIOBUAX, XOPOUIUX IJIS POCTA.
Uepes 2-3 Henmeu mocje mocesa, TECTUPYyeMble pacTeHus: o0pabaThiBAlOT HA CTAIHU
onHoro nucta. CoeJUHEHUs B COOTBETCTBUU C M300pE€TEHNUEM, COCTABJIEHHbIE B BI/IE
cMaunBaeMbIx nopomkos (WP) unu B Bune konuentparos smyascuu (EC), 3atem
pPacHbUISAIOT HA 3€JIeHble YaCTH PACTEHUN B BUJI€ BOJHON CYCIEH3UH WJIU 3MYJIbCUH
IpU MOJUBHON HOpMe, paBHOH oT 600 no 800 n/ra, ¢ nobasnenuem 0.2%
CMauMBaKIero cpeactna. Ilocime Toro, Kak TeCTUPyEMbIe PACTEHHS OCTABJISIOT CTOSITh
B TEIUTHLIE TPU ONTHMAJIbHBIX JUJIsI POCTA YCJOBHUAX B TEUEHHUE MPUOIU3ZUTEIBHO 3
HeJelb, AeHCTBUE MPENnapaToB OLEHUBATCS BU3YAJbHO IO CPABHEHHIO C
HeoOpabOTaHHBIMU KOHTPOJISIMU (repOuuuaHas akTUBHOCTD B npoueHTax (%): 100%
aKTUBHOCTb = pacTeHus norudau, 0% akTHBHOCTh = KaK Y KOHTPOJbHBIX PACTEHHII).

Kak moka3siBarOT pe3ynbTaThl U3 Tabiauu S u 6, COeAUHEHHSI B COOTBETCTBHH C
n3o0pereHrneM 00IagarT XOPOoW el MOCIeBCX00BOH repOuInuIHON 3)PEeKTUBHOCTHIO

NPOTUB IIUPOKOrO CIEKTPA COPHBIX TPAB U COPHAKOB.
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Tabnuna 17: [Tocnescxonosoe nerictue npu 80 r/ra mporus ALOMY B %

Homep |[/[lo3upoBka E

IIpumepa| [r/ra] S

<
I-01 80 100
[-02 80 100
I-03 80 100
1-04 80 100
I-05 80 100
I-06 80 100
1-07 80 100
I-08 80 80
1-09 80 100
I-10 80 100
I-11 80 100
I-12 80 100
I-13 80 100
I-14 80 90
I-15 80 100
I-16 80 100
I-17 80 100
I-18 80 100
I-19 80 100
I-20 80 100
I-21 80 100
I-30 80 90
I-31 80 100
I-32 80 100
I-33 80 100
1-34 80 100
I-35 80 100
I-36 80 100
1-37 80 100




I-40 80 100
I-41 80 100
I-42 80 90
I-43 80 100
I-44 80 100
I-45 80 90
1-47 80 100
[-48 80 90
1-49 80 90
I-50 80 100
I-51 80 100
I-52 80 100
I-54 80 100
I-55 80 100
I-56 80 90
I-58 80 100
I-59 80 100
I-61 80 100
I-62 80 100
I-63 80 100
I-64 80 90
I-66 80 100
I-67 80 100
I-68 80 100
I-69 80 100
I-70 80 90
I-71 80 90
I-72 80 90
I-73 80 100
I-74 80 90
I-75 80 90
I-76 80 90
I-77 80 100
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I-78 80 100
I-79 80 90
P-01 80 100
P-02 80 100
P-03 80 100
P-04 80 100
P-05 80 100
P-06 80 100
P-07 80 100
P-08 80 100
P-09 80 100
P-100 80 100
P-101 80 100
P-102 80 90
P-103 80 100
P-104 80 100
P-11 80 80
P-12 80 100
P-13 80 100
P-14 80 100
P-15 80 100
P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 80
P-20 80 100
P-21 80 100
P-22 80 100
P-23 80 100
P-24 80 100
P-25 80 100
P-26 80 100
P-27 80 90
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P-28 80 100
P-29 80 100
P-30 80 100
P-31 80 90
P-32 80 100
P-33 80 100
P-34 80 100
P-35 80 100
P-36 80 100
P-37 80 100
P-46 80 100
P-47 80 100
P-48 80 100
P-49 80 100
P-50 80 100
P-51 80 100
P-52 80 100
P-53 80 100
P-54 80 100
P-55 80 100
P-56 80 100
P-57 80 100
P-58 80 100
P-59 80 100
P-60 80 100
P-61 80 90
P-62 80 90
P-63 80 100
P-64 80 100
P-65 80 90
P-66 80 90
P-67 80 100
P-68 80 100
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P-69 80 100
P-70 80 100
P-71 80 80
P-72 80 80
P-75 80 100
P-76 80 100
P-77 80 90
P-78 80 100
P-79 80 100
P-80 80 100
P-81 80 100
P-82 80 100
P-83 80 100
P-85 80 80
P-86 80 90
P-87 80 90
P-88 80 100
P-89 80 100
P-90 80 100
P-95 80 100
P-97 80 100
P-98 80 100
P-99 80 100

Tabnuna 18: I[Tociaescxonosoe nerictue npu 80 r/ra mpotus AVEFA B %

Howmep |/[lo3upoBka g

IIpumepa| [r/ra] E
I-01 80 90
1-02 80 90
1-03 80 100
1-04 80 100
I-06 80 100




I-07 80 100
I-08 80 90
I-09 80 100
I-12 80 100
I-13 80 90
I-14 80 90
I-15 80 100
I-16 80 100
I-17 80 90
I-18 80 100
I-19 80 90
I-30 80 80
I-31 80 100
I-32 80 100
I-33 80 100
I-34 80 90
I-35 80 80
I-36 80 100
I-37 80 100
I-40 80 90
I-41 80 90
[-42 80 90
[-43 80 90
I-44 80 80
I-45 80 80
1-47 80 90
I-50 80 80
I-51 80 100
I-52 80 90
I-55 80 90
I-56 80 90
I-59 80 90
I-63 80 80
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I-64 80 80
I-66 80 80
I-71 80 80
I-72 80 100
I-73 80 100
I-74 80 80
I-75 80 90
I-76 80 90
I-77 80 90
I-78 80 80
I-79 80 90
P-02 80 100
P-03 80 100
P-06 80 100
P-07 80 100
P-09 80 100
P-100 80 80
P-101 80 80
P-102 80 80
P-103 80 90
P-104 80 90
P-11 80 100
P-12 80 100
P-14 80 100
P-15 80 100
P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 100
P-20 80 100
P-21 80 100
P-22 80 100
P-24 80 100
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P-25 80 100
P-26 80 100
P-27 80 90
P-28 80 90
P-29 80 90
P-30 80 90
P-31 80 100
P-32 80 90
P-33 80 90
P-34 80 90
P-35 80 80
P-37 80 90
P-46 80 90
P-47 80 90
P-48 80 90
P-49 80 90
P-50 80 90
P-51 80 100
P-52 80 90
P-53 80 90
P-54 80 100
P-55 80 100
P-56 80 90
P-57 80 90
P-58 80 90
P-59 80 90
P-60 80 100
P-61 80 80
P-62 80 90
P-63 80 80
P-64 80 80
P-65 80 90
P-66 80 90
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P-67 80 90
P-68 80 90
P-69 80 90
P-71 80 80
P-75 80 90
P-76 80 90
P-79 80 90
P-80 80 90
P-81 80 80
P-83 80 90
P-84 80 80
P-87 80 80
P-90 80 80
P-95 80 80
P-97 80 100
P-98 80 90
P-99 80 80

Tabnuna 19: I[Tocnescxonosoe neficrue npu 80 r/ra nporus DIGSA B %

Homep |[losnposka| <

IMpumepa| [r/ra] %
[-01 80 90
I-02 80 90
I-03 80 100
I-04 80 100
I-05 80 100
I-06 80 100
1-07 80 100
I-08 80 80
I-09 80 100
I-10 80 100
I-11 80 100




I-12 80 100
I-13 80 100
I-14 80 90
I-15 80 100
I-16 80 100
I-17 80 100
I-18 80 100
I-19 80 100
I-20 80 90
I-21 80 100
I-30 80 100
I-31 80 100
I-32 80 100
I-33 80 100
I-34 80 100
I-35 80 100
I-36 80 100
I-37 80 100
I-40 80 100
I-41 80 100
I-42 80 100
I-44 80 100
I-45 80 90
I-46 80 90
I-51 80 100
I-56 80 90
I-57 80 90
I-58 80 90
I-59 80 100
I-61 80 90
I-62 80 90
I-63 80 90
I-64 80 80
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I-66 80 90
I-67 80 90
I-68 80 100
I-69 80 90
I-70 80 90
I-71 80 90
I-72 80 100
I-73 80 100
I-74 80 90
I-75 80 90
I-76 80 90
I-77 80 90
I-78 80 90
I-79 80 100
P-01 80 100
P-02 80 100
P-03 80 100
P-04 80 100
P-05 80 100
P-06 80 100
P-07 80 100
P-08 80 100
P-09 80 100
P-100 80 90
P-101 80 90
P-102 80 90
P-103 80 100
P-104 80 90
P-11 80 100
P-12 80 100
P-13 80 100
P-14 80 100
P-15 80 100
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P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 90
P-20 80 100
P-21 80 100
P-22 80 100
P-23 80 100
P-24 80 100
P-25 80 100
P-26 80 100
P-27 80 90
P-28 80 100
P-29 80 100
P-30 80 100
P-31 80 100
P-32 80 100
P-33 80 100
P-34 80 100
P-35 80 100
P-36 80 90
P-37 80 100
P-46 80 100
P-47 80 100
P-48 80 100
P-49 80 90
P-50 80 90
P-51 80 100
P-52 80 100
P-53 80 100
P-54 80 100
P-55 80 100
P-56 80 100
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P-57 80 100
P-58 80 100
P-59 80 100
P-60 80 90
P-61 80 100
P-62 80 100
P-63 80 100
P-64 80 100
P-65 80 100
P-66 80 100
P-68 80 90
P-69 80 80
P-70 80 100
P-71 80 90
P-72 80 90
P-75 80 90
P-76 80 90
P-77 80 80
P-78 80 90
P-79 80 90
P-80 80 90
P-81 80 90
P-82 80 90
P-83 80 100
P-84 80 90
P-85 80 90
P-86 80 90
P-87 80 100
P-88 80 90
P-89 80 90
P-90 80 90
P-94 80 80
P-95 80 80

135



136

P-97 80 100
P-98 80 100
P-99 80 90

Tabnuua 20: ITocnescxonosoe aericreue npu 80 r/ra mporus ECHCG B %

Homep |[lo3upoBka 8
IMpumepa| [r/ra] Lz)
I-01 80 90
1-02 80 100
1-03 80 100
1-04 80 100
I-05 80 100
I-06 80 100
1-07 80 100
1-09 80 100
I-10 80 100
I-11 80 100
I-12 80 100
I-13 80 100
I-14 80 90
I-15 80 100
I-16 80 100
I-17 80 100
I-18 80 100
I-19 80 100
I-20 80 100
I-21 80 100
I-30 80 100
I-31 80 100
I-32 80 100
I-33 80 100
I-34 80 100




I-35 80 100
I-36 80 100
I-37 80 100
I-40 80 100
I-41 80 100
[-42 80 100
[-43 80 100
I-44 80 100
I-45 80 100
I-46 80 100
1-47 80 100
I-48 80 100
1-49 80 100
I-50 80 100
I-51 80 100
I-52 80 100
I-54 80 100
I-55 80 100
I-56 80 100
I-57 80 100
I-58 80 100
I-59 80 100
I-61 80 100
I-62 80 100
I-63 80 100
I-64 80 100
I-66 80 100
I-67 80 90
I-68 80 100
I-69 80 100
I-70 80 100
I-71 80 90
I-72 80 100
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I-73 80 100
I-74 80 100
I-75 80 100
I-76 80 100
I-77 80 100
I-78 80 90
I-79 80 100
P-01 80 100
P-02 80 100
P-03 80 100
P-04 80 100
P-05 80 100
P-06 80 100
P-07 80 100
P-08 80 100
P-09 80 100
P-100 80 100
P-101 80 100
P-102 80 80
P-103 80 100
P-104 80 100
P-12 80 100
P-13 80 100
P-14 80 100
P-15 80 100
P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 100
P-20 80 100
P-21 80 100
P-22 80 100
P-23 80 100
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P-24 80 100
P-25 80 100
P-26 80 100
P-27 80 90
P-28 80 100
P-29 80 100
P-30 80 100
P-31 80 100
P-32 80 100
P-34 80 100
P-35 80 90
P-36 80 90
P-37 80 100
P-46 80 100
P-47 80 100
P-48 80 100
P-49 80 100
P-50 80 100
P-51 80 100
P-52 80 100
P-53 80 100
P-54 80 100
P-55 80 100
P-56 80 100
P-57 80 100
P-58 80 100
P-59 80 100
P-60 80 100
P-61 80 100
P-62 80 100
P-63 80 100
P-64 80 100
P-65 80 90
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P-66 80 100
P-67 80 100
P-68 80 100
P-69 80 100
P-70 80 100
P-71 80 100
P-72 80 100
P-75 80 100
P-76 80 100
P-77 80 100
P-78 80 100
P-79 80 100
P-80 80 100
P-81 80 100
P-82 80 100
P-83 80 100
P-84 80 100
P-85 80 100
P-86 80 100
P-87 80 100
P-88 80 100
P-89 80 100
P-90 80 100
P-94 80 100
P-95 80 100
P-97 80 100
P-98 80 100
P-99 80 100
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Tabnuna 21: I[Tocnescxonosoe neticrue npu 80 r/ra mporus LOLRI B %

Howmep |[losupoBka|
IIpumepa| [r/ra] §
I-01 80 100
1-02 80 100
1-03 80 100
1-04 80 100
I-05 80 100
I-06 80 100
1-07 80 100
I-08 80 90
1-09 80 100
I-10 80 100
I-11 80 100
I-12 80 100
I-13 80 90
I-14 80 90
I-15 80 100
I-16 80 100
I-17 80 100
I-18 80 100
I-19 80 100
I-20 80 100
I-30 80 100
I-31 80 100
1-32 80 100
I-33 80 100
1-34 80 100
I-35 80 100
I-36 80 100
1-37 80 90
1-40 80 90




I-41 80 90
1-42 80 90
I-43 80 90
I-44 80 80
I-46 80 90
1-47 80 100
[-48 80 100
1-49 80 90
I-50 80 90
I-51 80 90
I-52 80 90
I-54 80 90
I-55 80 90
I-56 80 80
I-57 80 80
I-58 80 100
I-59 80 90
I-61 80 100
I-62 80 90
I-63 80 90
I-64 80 90
I-66 80 100
I-67 80 90
I-68 80 100
I-69 80 100
I-70 80 90
I-71 80 90
I-72 80 100
I-73 80 100
I-74 80 90
I-75 80 90
I-76 80 90
I-77 80 90
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I-78 80 90
I-79 80 100
P-01 80 100
P-02 80 100
P-03 80 100
P-04 80 100
P-05 80 100
P-06 80 100
P-07 80 100
P-08 80 100
P-09 80 100
P-100 80 100
P-101 80 100
P-102 80 90
P-103 80 90
P-11 80 100
P-12 80 100
P-13 80 100
P-14 80 100
P-15 80 100
P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 100
P-20 80 100
P-21 80 100
P-22 80 100
P-23 80 90
P-24 80 100
P-25 80 100
P-26 80 100
P-27 80 100
P-28 80 100
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P-29 80 100
P-30 80 100
P-31 80 100
P-32 80 100
P-33 80 100
P-34 80 90
P-35 80 100
P-37 80 100
P-46 80 100
P-47 80 100
P-48 80 100
P-49 80 100
P-50 80 100
P-51 80 100
P-52 80 100
P-53 80 100
P-54 80 100
P-55 80 100
P-56 80 100
P-57 80 100
P-58 80 100
P-59 80 100
P-60 80 100
P-61 80 100
P-62 80 90
P-63 80 100
P-64 80 100
P-65 80 100
P-66 80 100
P-67 80 90
P-68 80 90
P-69 80 90
P-70 80 80
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P-71 80 80
P-72 80 80
P-75 80 100
P-76 80 100
P-79 80 90
P-80 80 90
P-81 80 100
P-82 80 100
P-83 80 100
P-84 80 80
P-85 80 90
P-86 80 100
P-87 80 100
P-88 80 100
P-89 80 90
P-90 80 100
P-94 80 90
P-95 80 90
P-97 80 100
P-98 80 100
P-99 80 90

Tabnuna 22: I[MTocnaescxonosoe nerictue npu 80 r/ra mporus SETVI B %

Homep |[losuposka| =

IMpumepa| [r/ra] g
I-01 80 90
1-02 80 100
1-03 80 100
1-04 80 100
I-05 80 100
I-06 80 100
1-07 80 100




I-08 80 90
I-09 80 100
I-10 80 100
I-11 80 100
I-12 80 100
I-13 80 100
I-14 80 90
I-15 80 100
I-16 80 100
I-17 80 100
I-18 80 100
I-19 80 100
I-20 80 100
I-21 80 100
I-31 80 100
I-33 80 100
I-34 80 100
I-37 80 100
I-40 80 100
I-41 80 100
I-42 80 100
[-43 80 100
I-44 80 100
I-45 80 100
I-46 80 100
I-50 80 100
I-51 80 100
I-52 80 100
I-54 80 100
I-55 80 100
I-56 80 100
I-57 80 100
I-58 80 100
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I-59 80 100
I-61 80 100
I-62 80 100
I-63 80 100
I-64 80 100
I-66 80 100
I-67 80 90
I-68 80 100
I-70 80 100
I-71 80 100
I-72 80 100
I-73 80 100
I-74 80 100
I-75 80 100
I-76 80 100
I-77 80 100
I-78 80 100
I-79 80 100
P-01 80 100
P-02 80 100
P-03 80 100
P-04 80 100
P-05 80 100
P-06 80 100
P-07 80 100
P-08 80 100
P-09 80 100
P-100 80 100
P-101 80 100
P-102 80 90
P-103 80 100
P-104 80 100
P-11 80 100
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P-12 80 100
P-13 80 100
P-14 80 100
P-15 80 100
P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 100
P-20 80 100
P-21 80 100
P-22 80 100
P-23 80 100
P-24 80 100
P-25 80 100
P-26 80 100
P-27 80 90
P-28 80 100
P-29 80 100
P-30 80 100
P-31 80 100
P-32 80 100
P-33 80 100
P-34 80 100
P-35 80 100
P-36 80 100
P-37 80 100
P-46 80 100
P-47 80 100
P-48 80 100
P-49 80 100
P-50 80 100
P-55 80 100
P-56 80 100
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P-57 80 100
P-59 80 100
P-60 80 100
P-61 80 100
P-62 80 100
P-63 80 100
P-64 80 100
P-65 80 100
P-66 80 100
P-67 80 100
P-68 80 100
P-69 80 100
P-70 80 100
P-71 80 100
P-72 80 100
P-75 80 100
P-76 80 100
P-77 80 100
P-78 80 100
P-79 80 100
P-80 80 100
P-81 80 100
P-82 80 100
P-83 80 100
P-84 80 100
P-85 80 100
P-86 80 100
P-87 80 100
P-88 80 100
P-89 80 100
P-90 80 100
P-94 80 100
P-95 80 100
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P-97 80 100
P-98 80 100
P-99 80 100

Tabnuua 23: ITocnescxonosoe aeticreue npu 80 r/ra mporus ABUTH B %

Homep |[[lo3upoBka E
Ilpumepa| [r/ra] é)
1-02 80 80
I-05 80 80
I-06 80 80
I-12 80 90
I-18 80 80
I-19 80 90
I-30 80 80
I-31 80 80
I-32 80 80
I-35 80 80
I-36 80 80
[-42 80 80
P-03 80 80
P-04 80 80
P-08 80 80
P-13 80 80
P-14 80 90
P-16 80 80
P-17 80 90
P-18 80 80
P-23 80 80
P-25 80 90
P-26 80 80
P-30 80 80
P-32 80 90
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P-33 80 80
P-51 80 80
P-52 80 80
P-53 80 80
P-54 80 80
P-58 80 80
P-61 80 80
P-62 80 80
P-64 80 80
P-87 80 80

Tabnuna 24: I[Tocnescxonosoe nerictue npu 80 r/ra mporus AMARE B %

Homep |/[lo3upoBka E
IIpumepa| [r/ra] ;
<«

1-02 80 80
I-31 80 80
I-36 80 80
I-40 80 80
1-44 80 80
I-61 80 80
P-18 80 80
P-31 80 80
P-52 80 80
P-58 80 80
P-62 80 80
P-88 80 80
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Tabnuna 25: I[Mocnescxonosoe nerictue npu 80 r/ra mporus PHBPU B %

Howmep |[losuposka| 2
IIpumepa| [r/ra] %
I-05 80 80
I-41 80 80
I-58 80 80
I-61 80 80
I-68 80 80
P-81 80 80

Tabnuna 26: I[MTocnescxonosoe nerictue npu 80 r/ra mporus POLCO B %

Homep |/lo3uposka 8

IIpumepa| [r/ra] §
1-05 80 100
I-10 80 80
I-11 80 80
P-16 80 80
P-51 80 80

Tabnuua 27: ITocnescxonosoe aericreue npu 80 r/ra mporus VIOTR B %

Howmep |[lo3upoBka ﬂé
IMpumepa| [r/ra] g
I-19 80 80
1-32 80 80
1-47 80 100
I-58 80 80
1-68 80 80
P-16 80 80
P-17 80 80
P-34 80 80
P-35 80 90
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P-49 80 80
P-71 80 100
P-72 80 90
P-82 80 80

Tabnuua 28: ITocnescxonosoe aeiicreue npu 80 r/ra mporus VERPE B %

Howmep |[Josuposka| &=
IMpumepa| [r/ra] g
1-02 80 90
I-11 80 80
1-30 80 80
1-32 80 80
I-61 80 80
I-71 80 80
P-21 80 80
P-28 80 80
P-29 80 80
P-30 80 80
P-52 80 80
P-54 80 80

Tabnuna 29: IMocaescxonosoe nerictue npu 80 r/ra mporus HORMU B %

Homep |[/[lo3upoBka §

IMpumepa| [r/ra] %

an
I-01 80 100
1-03 80 100
1-04 80 100
I-06 80 100
1-07 80 100
I-08 80 80
I-09 80 100
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I-12 80 100
I-13 80 90
I-14 80 90
I-15 80 100
I-16 80 100
P-02 80 100
P-03 80 100
P-06 80 100
P-07 80 100
P-09 80 100
P-11 80 100
P-12 80 100
P-14 80 100
P-15 80 100
P-16 80 100
P-17 80 100
P-18 80 100
P-19 80 100
P-20 80 100
P-21 80 100
P-22 80 100
P-24 80 100
P-25 80 100
P-26 80 100
P-27 80 90

Hanpuwmep, xaxnoe u3 coenunenuit P-22, P-25, P-26 Tabnun 17 - 29, npu HOpMe
BHeceHus 80 r/ra, mokassiBaeT 80-100% 3ddexkruBHOCTD TpOTUB AlOpecurus
myosuroides, Avena fatua, Digitaria sanguinalis, Echinochloa crus-galli, Setaria
viridis n Hordeum murinum, u TakxuM 00pa3oM SIBJISIETCS MOAXOISIIUM 1Jis1 O0pbOBI €

HEXKCJIATCIbHBIM POCTOM paCTeHHﬁ, OCYU.IGCTBJ'I?IGMOI\/'I MMOCIHCBCXOOOBBIM METOAOM.
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DOOPMVIJIA U3OBPETEHHNA

1.  CnupOuMKJIONEHTUINUPPOINH-2-0H 001meit popmynsl (I)

X
R\
© NI 2 0

rae

X o3HauaeT C,-Cg-ankokcu, C-Cg-rajoreHajakoKCcH HJIU TajJoreH,

Y o3HauaeT C,-Cg-ankui, Ci-Cg-ranorenankui, C;-Cgs-ankokcu, C3-Cg-
LMKJI0AJKUI U FaJIOreH,

R'  o3Hauaer Bogopon, C;-Ce-ankui, Ci-Cy-ankokcu-Cy-Cy-ankuin, Cs3-Ce-
nukoankui, Cs;-Ce-tmuknoankuna-C-Cs-ankun, C;-Cg-ranorenankui, C,-Cg-aIKeHHI,
C,-Cy-ranorenankenu, C,-Cg-anxkuauna unu C,-Cg-raloreHaJIKUHUII,

R? o3Hauaer Bogopon, C;-Ce-ankui, Ci-Cy-ankokcu-Ci-Cy-ankuin, Ci-Ce-
rajgoreHankui, Cs;-Cg-tmuknoankuj, C,-Cg-ankenun, C,-Cg-ranorenankenuy, C,-Ce-
ankuuuj, C-Cg-ankokcu unu C;-Cg-ranoreHaIkoKCH,

R’ o3nauaer Bopopon, C,-Cy-ankun, C;-Cy-ranorenankui, Cz;-Ce-LUKIOAIKUI
WUJIU TaJIOTEH,

G oszHauaer Bomopox, yxonsuryto rpynny L unu katuoH E,

L O3Ha4YacT OAUH U3 NPUBCACHHBIX HHUKE pPaaiUKaJIOB:

(o) o R o
5 n / 8
,R \s\ 6 ~ - R
M M, RSP >
||29

R*  mpencrasmsier co6oii (C1-Cy)-ankun unu (C1-Cs)-ankokcu-(C,-Cy)-ankumn,

R’  mpencrasmusier co6oit (C1-Cy)-ankui,

R®  mpencrasmsier co6oii (C1-Cy)-ankui, HesaMeleHH bl heHnn i GpeHn,
KOTOPBI MOHO- MJIU MOJU3aMELIeH MOCPEICTBOM raJoreHa,

(C1-Cy)-ankun, (C,-Cy)-ranorenankui, (C;-Cy)-ankokcu, (C,-Cy)-

raJJOT€HAJIKOKCHU, HUTPO UJIU LITUAHO,
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R’,R” HE3aBHCHUMO JAPYT OT Apyra NpeacTaBiIsOT COO0NH METOKCH HIIH
3TOKCH,

RS, R’ kaxmplii HE3aBUCHMO OPYT OT Apyra NpeacTaBiisieT COO0H METHII, 3THII,
¢deHun, unu BMecTe 00pa3yrT HACBILIEHHOE 5-, 6- UK 7-4JICHHOE KOJbLO, UIIN
BMecTe 00pas3ylT HACBHIMEHHBIN 5-, 6- NN 7-4JI€HHBIH TeTePOLHKI, COAepIKAIIH
aTOM KHUCJIOPOJa UJIU CEpPBI,

E  mpencraBnser co0oi MOH LIETOYHOTO METAJJIa, OJUH HOHHBIH SKBHBAJIECHT
IeJI0YHO3E€MEbHOTO MeTaJlJIa, OJUH HOHHBIA 3KBUBAJIEHT AJIFOMUHUS UJIH OUH
MOHHBIN 3KBUBAJIEHT MEPEXOJHOTO MeTalljla Uil KaTHOH rajJjoreHMarHus;
npeacTasisier co00N HOH aMMOHUS, B KOTOPOM Heo0s13aTeNbHO OJMH, 1BA, TPHU HIIH
BCE YEThIPE aTOMa BOJOPOAA MOTYT OBITh 3aMEHEHBI Ha OJIMHAKOBBIE HJIM PA3JIMYHBIC
panukanel, BeiOpanabie U3 rpynn C;-Cjo-ankua unu Cz-Co-UUKI0ATKUI, KaXKaast U3
KOTOPBIX HE3aBUCHMO APYT OT APyra MOXKET ObITh MOHO- HUIM NOJIM3aMeleHa
nocpeacTsoM ¢gropa, Xjaopa, Opoma, MUaHO, THAPOKCH FIIU MPEepBaHa ONHUM UJIU
HECKOJbKMMH aTOMaMH KHUCJIOPOAA UIIH CEPhl; MIPEACTABISAECT COOOH HUKINYECKUH
BTOPUYHBIA WJIN TPETHYHBIN anudaTudeckuil mwin rerepoanudarnieckuii HOH
aMMOHMS, HAallpUMED, B KaAXKAOM ciiydae MOPPOIUHUHN, THOMOP(POITUHHUM,
MUNEePUAUHUN, TUPPOIUIAUHUN, UIN B KaXKJAOM Cily4ae NPOTOHUPOBAHHBIN 1,4-
nuazabuuukio[l.1.2]okran (DABCO) unu 1,5-auazabuunkio[4.3.0]yunen-7-ex
(DBU); npexncrapnsieT co00i reTepoapoMaTHYeCKUil KATHOH aMMOHUsI, HAIPUMeED, B
KaXAOM CJy4ae NPOTOHUPOBAHHBIN MUPUANH, 2-METUINUPUANUH, 3-METUINUPUAUH, 4-
METUJINMUPUIANH, 2,4-TUMETUNNUPUANH, 2,5-TUMETUINUPUANH, 2,0- TUMETUITTUPUIH,
5-3TUN-2-MEeTUNNUPUANH, KOJUTUIAUH, TUPPOJ, UMUIA30J, XUHOJWUH, XUHOKCAJuH, 1,2-
AUMETHIUMHIA30J1, 1,3-TUMeTHINMHUAa30us METHICYIb(AT; UIH K€ TaAKXKE MOXKET

NPEeACTaBIATh COOOH MOH TPUMETHICY b OHUS .

2. Coenunenune ¢popmyisl (I) mo myHkTy 1, B KOTOpOI paguKaibl UMEIOT
CIeNyIoNIe 3HAUYCHUS:

X osHaugaer C;-Cg-ankokcu, 6pom, xjop unu GTop,

Y o3HauvaeT C,-Cg-ankui, C-Cg-ranorenankui, C,-Cg-ankoxkcu unu Csz-Cg-
LMKJIOAIKHUII,

R'  o3Hauaer Bogopon, C;-Ce-ankui, Ci-Cy-ankokcu-Cy-Cy-ankuin, C3-Ce-
nukioankui, Cs;-Ce-muknoankuia-C-Cs-ankun, C;-Cg-ranorenankui, C,-Cg-aIKeHHI,

C:-Cy-ranorenankenun, C,-Ce-ankunun unu C,-Ce-raqoreHalKuHuMI,
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R?  o3nauaer Bogopon, C;-Ce-ankuia, Ci-Cy-ankokcu-C,-Cy-ankuin, C;-Ce-
rajgoreHankui, Cs;-Cg-uknoankui, C,-Cg-ankenun, C,-Cg-ranorenankenuy, C,-Cg-
ankuaui, Ci-Ce-ankokcu unu C;-Cg-ranoreHanskokcu,

R’ o3Hauaer Bopopon, Ci-Cy-ankun, Ci-Cy-ranorenankui, Cz-Ce-LUKIOAIKUI
WUJIU TaJIOTEH,

G  o3HauaeT BoAOpOX, yxoasulyto rpynny L unu xkaruoH E, roe

L O3Ha4YacT OAUH U3 NPUBEACHHBIX HUXKE pPadUKaJIOB:

rae

R* o3nauaer C-Cy-anxun unu C1-Cs-ankokcu-Ci-Cy-ankui,

R’ o3Hauaer C,-Cy-anxmi,

R®  osmauaer C,-C,-ankmi, He3aMelmeHHbIH QeHnt nnu GeHuN, KOTOPbIii MOHO-
WUJIA TIoJIn3aMelneH nocpenctsom ranoreHa, C,-Cy-ankuna, C-Cy-ranorenankuna uiu
LHAHO,

E O3HA4YaeT MOH IE€JOYHOr0 MeTajula, OJUH MOHHBIH SKBHBAJIEHT
MECJIOYHO3EMEIIBHOI'O ME€TaJlJia, OAUH I/IOHHI:;II\/'I OKBHUBAJICHT aJJFOMHUHUA, OOAUH I/IOHHI)II‘/'I
SKBUBAJIEHT MEPEXOJHOTO MEeTajja, KATUOH raJJoreHMarHusi WJid UOH aMMOHHS, B
KOTOPOM HeoOsi3aTeNIbHO OJMH, 1Ba, TP UJIH BCE YEThIPE aTOMa BOJOPOAA 3aMEHEHbI
Ha OJMHAKOBBIE UJIM Pa3JUYHbIe paauKajbl, BeiOpanHbie u3 rpynn C;-Cio-aakuia uiu
C3-C7-uMKI0aNKMII, KaX/aasi U3 KOTOPBIX HE3aBUCHUMO MOHO- UJIH MOJHU3aMelleHa

nocpeacTsoM gropa, xjopa, OpomMa, UAHO, TUAPOKCH.

3.  Coenunenne ¢popmyibl (I) mo nyHKTy | uiu 2, B KOTOPOU paguKaibl UMEIOT
ClenyIoe 3HAYEeHUS

X osnaugaer C;-Cg-ankokcu, 6pom, xjop unu GTop,

Y o3HauaeT C-Cg-ankui, C,-Cg-ranorenankui, C,-Cg-ankoxcu unu Csz-Cg-
LMKJI0AIKHUII,

R'  o3Hauaer Bogopon, C;-Ce-ankui, Ci-Cy-ankokcu-Cy-Cy-ankuin, Cs3-Ce-
nukgoankui, Cs;-Ce-muknoankuia-Ci-Cs-ankun, C;-Cg-ranorenankui, C,-Ce-aIKeHHI,

C,-Cy-ranorenankenu, C,-Cg-anxkuauna unu C,-Cg-raloreHaJIKUHUII,
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R?  o3nauaer Bogopon, C;-Ce-ankuia, Ci-Cy-ankokcu-C,-Cy-ankuin, C;-Ce-
rajgoreHankui, Cs;-Cg-tmuknoankuy, C,-Cg-ankenun, C,-Cg-ranorenankenuy, C,-Cg-
ankuaui, Ci-Ce-ankokcu unu C;-Cg-ranoreHanskokcu,

R’ o3Hauaer Bopopon, Ci-Cy-ankun, Ci-Cy-ranorenankui, Cz-Ce-LUKIOAIKUI
WUJIU TaJIOTEH,

G  o3HauaeT BoAOpOX, yxoasulyto rpynny L unu xkaruoH E, roe

L O3Ha4YacT OAUH U3 NPUBEACHHBIX HUXKE pPadUKaJIOB:

(o) (o]

)]\R“ )LO’RS

rae

R*  o3nauaer Ci-Cy-ankun uim C,-Cs-ankokcu-C-Cy-ankmi,

R®>  o3Hauaer C-Cy-ankmi,

E 03HAa4YaeT MOH IIE€JIOYHOr0 MEeTaJula, MOHHBIA SKBUBAJIEHT
MEJIOYHO3EMEIIBHOI'O METAaJlJIa, I/IOHHI:;II\/'I OKBHUBAJICHT aJIIOMUHUA, I/IOHHI:;II\/'I S3KBUBAJCHT
HepeXOHHOFO METalljia, KaTHOH TAJOTCHMAardusa Ujiu MOH aMMOHUHA, B KOTOpOM
HeoOsI3aTeIbHO OJIMH, ABA, TPU UJIU BCE YEThIPE aTOMa BOJOPOJA 3aMEHEHBI Ha
OJWHAKOBBIC WJIU Pa3JINYHbIe paaukabl, BeiOpanubie U3 rpynn C,-Cp-ankun wim Cs-

C7-I_II/IKJ'IOH,J'IKI/IJ'I, KOTOPBIC ABJIAOTCA 3aMCIICHHBIMU .

4. Coenunenue popmyasl (I) mo ogHOMY M3 MyHKTOB 1 - 3, B KOTOpO#H
paguKajbl UMEIOT CIEAYIOLUINe 3HAYSHHUS ;

X 03HadaeT MEeTOKCH, 3TOKCH, OpoM, Xjop unu GTop,

Y O3HA4YaeT METUJ, 3TUJI, HUKJIONPOMUI, STOKCH, METOKCH,

R'  o3HawaeT BOZOPO, STHI, METHI, H-TIPOIIII, H-OYTHI, aJJIiI,
METOKCUMETHUJ UJIKM 3TOKCUMETHUII,

R* o3Hauaer BOJOPOJ WJIM METHJI,

R’  osmawaer Bomopox, meTun, sTun, Gpom,

G osnauaer Bogopon, yxoxsmyto rpynny L unu katuoH E, rae

L

O3HA4YacT OAWH U3 NPUBECACHHBIX HUKE pagUKaJIOB!

rae
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4
R" o3HavaeT MeTUJ, 3TUJ WIH U30-TIPONUII,
5
R”  o3Hawaer MeTuJ, 3TUJI, #30-TIPOIIHI UJIU Mpem-0OyTHI,

E O3HA4YacT UOH HATPpUsA HUJIU UOH KaJiud.

5. Coenunenue Gopmyinsl (X), B KOTOPOH paauKalibl HMEIOT CIEAYIOIIHE

3HAYEHUS
o_ OHx
\ 3
Y TR
(X),
3
R’ o3HavaeT BOOOpPOA MM METHUII,
X o3Hadaetr GTOp, XJIOP UIH OPOM,
Y  oO3HayaeT MEeTHJ, 3THJ, METOKCH, STOKCH.
6. Cmnoco0 nony4yenus: coequHeruss Gopmynsl (I) mim ero arpoXuMuYeCKH

MPHUEMIIEMON COJIM IO OAHOMY U3 MYHKTOB | - 4, KOTOPBIN 3aKJIKOYAETCS B LIUKIU3ALUU

coenuHeHus obmeit popmynsr (1)

1 R
R Z
~No o X =
e am)
R
/ o Y
R :

rae RI, Rz, R3, X u Y UMEKT NpUBEACHHBIC BbILIEC 3HAUEHUS, U R
npencTaBisieT coOOM aNKmI, MPEANTOYTHTEIbHO METHI UK THII, HE00S3aTeIbHO B
MPUCYTCTBUH MOIXOISIIEr0 PACTBOPUTENS UM pa3daBUTENsl, C TOMOIIBIO

MOAXOASINEro OCHOBAaHUS ¢ (OPMaTBbHBIM OTIIETIJIEHUEM T'PYIIITbI R°OH.

7.  Arpoxmmuueckas KOMIO3HIUSI, COIEPIKAINas a) MO MeHbIeH Mepe OAHO
coenuHenue ¢popmyisl (I) unum ero arpOXUMHIECKU TPUEMIIEMYIO COJIb IO OJJHOMY HJIH
HECKOJIbKUM U3 MYHKTOB | - 4, u b) BcmoMoraTebHbIe CPEACTBA U NO0OABKH, OOBIYHO

NPUMCHACMBIC B oOyacTu 3alIUThI paCTeHHfI.
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8.  Arpoxumuyeckas KOMIO3HIUA, COAEPIKaLIas

a) Mo MeHblIeH Mepe onHO coenuHeHue ¢popmynsl (I) wim ero arpoxuMHYECKH
NPUEMIIEMYIO COJIb IO OJJHOMY HJIM HECKOJIBKUM M3 NYHKTOB 1 - 4,

b) OAHO UM HECKOJIBKO AaKTUBHBIX arpOXUMHUYECKU COEAUHEHUN, IPYTUX YeM
KOMIIOHEHT a), U HeO0s3aTebHO

C) BCIIOMOTaTeJIbHbIE CPEICTBA U NOOABKH, OOBIYHO MPUMEHsIeMbIe B 00J1aCTH

3aI0UThl PACTEHUI.

9. Cmnoco0 0opbOBI ¢ HEXENATeTbHBIMHA PACTCHUSMH HJIM PEryJIHPOBAHUS
pocTa pacTeHHUIi, B COOTBETCTBUH C KOTOPBIM 3P (PeKTUBHOE KOJUYECTBO MO MEHbIIEH
Mepe oaHoro coenuHenusi Gopmyibl (I) uau ero arpoOXUMHYECKH MPUEMIIEMO COH
10 OJJHOMY HJIM HECKOJbKHM U3 MyHKTOB | - 4 HAHOCSAT HA PacCTEHHUs, CEMEeHa UJIU

IUIOLIAb, HA KOTOPOW MPOU3PACTAIOT PACTEHHUS.

10. Tlpumenenue coenuneHus: popmyinsl (I) nnm ero arpoxumMuydecku
NPUEMJIEMON COJIM IO OJJHOMY MJIU HECKOJBbKHUM U3 MYHKTOB 1 - 4 B KauecTBe

repOHUIIMIA HIIH PEryJsiTOpa POCTa PACTEHHH.

11. Ilpumenenue no nyukry 10, rne coenunenue Gopmynsl (I) unm ero
aArpOXUMHUYECKH MTPUEMIIEMYIO COJIb MPUMEHSIOT Jisk OOpbOBI C BpEIHBIMH PACTEHUSIMHU

WU OJI peryJupoBaHUAa poOCTa B paCTUTEJIbHBIX KYJIbTypax.

12. TIlpumenenue no nyHkTy 11, rae KyJbTypHbIE PACTEHUS SIBIAKOTCS

TPAaHCT€HHBIMU UJIM HETPAHCTCHHBIMUA KYJbTYPHBIMHU PACTCHUAMU .
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