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HOBBIE 3-(2-BPOM-4-AJIKMHNJI-6-AJIKOKCU®EHNJI)-3-ITUPPOJIMH-2-
OHBI U UX TTPUMEHEHUE B KAYECTBE I'EPBUIIM/IOB

Hacrosmee n3o0peTeHne OTHOCUTCS K HOBBIM IepOULIMIHO aKTUBHBIM 3-
nUPpPONHH-2-0HaM obmmeit Gopmynsl (I) uin UX arpOXUMUYECKH TPUEMIIEMBIM COJISIM
U K UX MPUMEHEHUIO JUIsi OOPBHOBI ¢ MIUPOKOJUCTHBIMU COPHSKAMH 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 OMUCAHBI OMLIMKJINYECKHE 3-ap UJITUPPOJIUIHH-
2,4-nuoHoBble 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,
MHCEKTHIUJHON MU QYHTHIUJHOH 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 unu WO 15/040114.

D¢} dexTuBHOCTH 3TUX TepOUIUAOB IPOTHB BPEIHBIX PACTEHHH 3aBUCUT 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 JUIMTEJIbHOCTU AEHCTBUS M/UJIU CKOPOCTH pasjiokeHus repobununa. 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 HENPHUBIEKATEIbHBIM. TakuM 00pa3oM, CyIecTBYeT
noTpeOHOCTh B aJIbTEPHATUBHBIX TepOHIINIaX, KOTOPbIEe 00JaJal0T yIydIleHHBIMU
CBOWCTBAMU H SIBJISIFOTCSI SKOHOMHYECKHU NMPHUBJIEKATEIbHBIMU H B TO )K€ BpEMs
3 dpexTuBHBIMHU.

CrnenoBaTenbHO, L[€JIb HACTOSIIEr0 H300pETEHHS 3aKII0YaeTCsl B 00ecredeHun

HOBBIX COGI[HHGHPIFI, KOTOPBIC HE UMCHKOT YKa3aHHBIX HEAOCTATKOB.



Takum obGpas3om, HacTosAmee H300peTeHne OTHOCUTCS K 3-(2-Opom-4-ankuHuI-6-

ankokcudeHmn)-3-nupponuH-2-onam obmeit popmynst (I)
G

@D,
U UX arpOXuMHUYECCKU MMPUECMIIEMBIM COJISAM, B KOTOpOfI
5 W mpexcraBuser coboii kucaopon, rpynny S(O), win rpynmy CR'R;

R' mpencrasusier coboit Bogopon, (C1-Ce)-amku, (C,-Cy)-ankokcu-(C1-Cy)-
ankun, (C,-Ce)-ranorenankun, (Cs;-Ce)-unknoankmi, (C,-Ce)-ankenmn, (C,-Cq)-
ankunami, (C,-Cg)-ankokcu miu (C;-Cg)-rajgoreHaIKOKCH;

R* mpencrasisier co6oii (C1-Cg)-ankmn umn (C,-Ce)-ramoreHanku;

10 R’ mpencrasmsier coboii Bogopon, (C1-Cy)-ankui, (C,-Cy)-ramorenankmi, (Cs-
C)-LMKJIOAJNKUI WU TaJOTeH;

R* mpencrasmsier coboit (C,-Cg)-ankmi, (C3-Ce)-unkmoankui, (Cs3-Ce)-
ankokcu, (C-Cy)-ankokcu-(C,-Ce)-ankokcu, (C;-Cy)-ranorenankokcu-(C;-Ceg)-
ankokcu, (C,-Ce)-ankernunokcu unu (C,-Ce)-rajoreHajJKeHUIOKCH,

15 R’ npeacTaBiseT coO0 BOAOPOI HIIM METHUII, HJIH

R*uR’>  BMecTe c aTOMOM yrieposa, K KOTOPOMY OHH MPHUCOSIHHEHHbI,
oOpasyrT kerorpynny win cnupouukiandeckoe (C3-C7)-uuknoankunpaoe uiau (Cs-
C7)-1HUKIJIOANKEHUIBHOE KOJIBIIO, B KOTOPOM OJMH HJIH JBa KOJBIEBBIX aTOMa
yriiepoaa HeoOs3aTebHO MOTYT OBITh 3aMEHEHBI Ha ATOMBI KHCJIOPOAA U KOTOPOE

20 HeoOsI3aTeIbHO MOKeT ObITh HE3aBUCUMO MOHO-Au3amenmeHo nocpenctsom (C,-C,)-
ankmia unu (C,-C,)-ankoxcw;

n npencrasiset codoit 0, 1 unu 2,

G  mpencrasnser coboit Bogopon, yxonsmyto rpynmny L win katuoH E; roe

L O3HA4YacT OAWH U3 NPUBECACHHBIX HUKE pagUKaJIOB:

o o 0 R’ o
7 1 / 11
R —s—pt . R
25 R'®

rae



10

15

20

25

30

R®  mpencrasmsier co6oit (C1-Cy)-ankun i (C1-Cs)-ankokcn-(C,-Cy)-amKu,

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

R®  mpencraBnser coGoii HezameleHHbIH heHun uin GEeHuNn, KOTOPhIH MOHO-
UJIU MOJIU3aMelLIeH NOCPEeACTBOM rajloreHa,

(C1-Cy)-ankun, (C,-Cy)-ranorenankui, (C,-Cy)-ankokcu, (C;-Cy)-
rajoreHajJKOKCH, HUTPO WJIM LUAHO,

R’, R” HE3aBUCHUMO JIPYT OT Apyra MpeAcTaBIsIOT COO0H METOKCH HIIH
3TOKCH,

RIO, R''  kaxablil He3aBHCHMO IPYT OT Apyra MpeacTaBisieT COO0W MeTHI,
3T, GEHN, UK BMecTe 0Opa3yT HACBIIIEHHOE 5-, 6- WJIN 7-4JIeHHOE KOJIbIO, WU
BMeCTE OOpa3yrT HACBIIEHHbIN 5-, 6- WM 7-4JIE€HHBIH TeTePOLUKI, COAEpPIKaAIIHIA
aTOM KHUCJIOpOJia UJIU CepBhl,

E  mpexncraBnser co00i HMOH LIETOYHOTO METAJNIa, OAUH HOHHBIH 3KBHUBAJCHT
I€JI0YHO3E€MEbHOI0 MeTaljla, OJJMH HOHHbIH 3KBUBAJIEHT aJIFOMUHUS UJIN OJUH
MOHHBIN 5KBUBAJIEHT NMEPEXOJHOTO MeTajjla, KaATUOH raJlor€HMarHusi Uil UOH
aMMOHMHS, B KOTOPOM HEOOsA3aTeNbHO OJIMH, [1Ba, TPHU UJIU BCE UYETHIPE aTOMa BOAOPOA
MOTYT OBITh 3aMEHEHBI Ha OJIMHAKOBbBIC FUIM Pa3IMYHbIE PAaJUKaJbl, BBIOpAHHBIE U3
rpynn (C,-Cip)-ankun unn (Cs-Cy)-1uKinoankui, Kaxaas U3 KOTOPbIX HE3aBUCUMO
APYT OT APyra MOXeT ObITh MOHO- MJIM MOJIM3aMelleHa MOCPEeACTBOM PTOpa, XJIopa,
OpoMa, HMaHO, THAPOKCHU WJIU NMpepBaHa OAHUM UJIM HECKOJIbKUMHU aTOMaMU
KHCJIOPOJa HJIH CePbl; MPEACTABIAET COOOH MUKIMYECKUN BTOPUYHBINA HIJIH TPETHYHBIH
anupaTudecKuil uiu rerepoanupaTUIeCKUil MOH aMMOHHUS, HAIPUMEP, B KaXKJAOM
caydae MophonuHUN, THOMOP(DOIMHUHN, MTUNTEPUIUHUN, TUPPOTUAUHUHN, HIIH B
KaXI0M ciydae npoToHupoBaHHbIN 1,4-nuazadbunukio[l.1.2]Jokran (DABCO) unu
1,5-nuazabunukio[4.3.0]yuneu-7-en (DBU); npeacrasnisier coboi
reTepoapoMaTUyeCcKuil KaTHOH aMMOHMsI, HAIIpUMEp, B KaXJIOM cllyyae
NPOTOHUPOBAHHBINA NMUPUIUH, 2-METUINUPUANUH, 3-METUINUPUANH, 4-METUINIUPUANH,
2,4-1IUMETUINUPUINH, 2,5-TUMETUINUPUANH, 2,6-TUMETUINUPUANUH, S-3TUI-2-
METHJINTUPUANH, KOJUIUIWH, MUPPOJ, HMUIa30J, XUHOJIHH, XUHOKCaNHH, 1,2-
OUMETHUIUMHIAa30J, 1,3-IUMeTHINMHUAa30us METHICYIb(AT; UIH K€ TaKXKEe MOXKET
NPEeACTaBIATh COOOH HOH TPUMETHIICYTb(HOHUS.

AJIIKUII O3HA4YaeT HaChILEHHbIE IPSAMOLETIOYEUHbIE UIIN Pa3BETBJIECHHBIE
yIJ€BOAOPOAHBIE PAAUKAJIbl, UMEIOLINE YKA3aHHOE B Ka)KJ0M CJlydae YHUCJIO aTOMOB

yriaepona, nHanpumep, (C1-Ce)-ankmi, Takol Kak METHJI, 3TUJI, PO, 1-MEeTHIITUII,



10

15

20

25

30

Oytun, 1-merunnponun, 2-merunnponu, 1,1-guMeTunsTun, neaTu, 1-meTunoyTu,
2-MeTunOyTHA, 3-MeTHIOYTUI, 2,2-TUMeTHANponu, 1-3Tunnponui, rekcu, 1,1-
AUMETUANponu, 1,2-qumMeTUnnponui, 1-MeTunnesTusn, 2-MeTUINeHTuI, 3-
MeTuaneHTui, 4-merunnentun, 1,1-gumerundyrun, 1,2-gumetunoytun, 1,3-
auMeTunoyTui, 2,2-nuMetunoytui, 2,3-gumMernnoytua, 3,3-gumerundytu, 1-
stunOytui, 2-3tundyrun, 1,1,2-rpumerunnponud, 1,2,2-rpumetunnponui, 1-3Tuin-1-
METHUJIMPONUI U 1-3TUT-2-METUIITPOITHUII.

I'anoreHajkua O3HAa4aeT NpAMOLTENOYCHYHBIC NJIU PAa3BCTBJIICHHBIC aJIKUJIbHBIC

IPYMIIBI, TI€ HEKOTOPBIE UJIM BCE aTOMbBI BOJOPOAA B 3TUX I'PyIIaxX MOTYT OBbITh
3aMEHEHbI Ha aTOMBI rajorena, Hanpumep, C,-C,-rajoreHankui, TaKOH Kak
XJIOPMETHUJ, OPOMMETHII, TUXJIOPMETUI, TPUXJIOPMETHI, PTOpMeTHI, TUPTOPMETHII,
TpudTOopMeTHI, XIOpPTOPMETHI, AUXTOPPTOPMETHI, XIOPAUPTOPMETH, 1-
xjopatui, 1-6pomatun, 1-¢propatun, 2-propatun, 2,2-nudropatun, 2,2,2-
TpudTOpITUA, 2-XT0P-2-PTOPITUIN, 2-XJI0p-2,2-n1udpTOpaTHH, 2,2-AUXITOP-2-PTOPITHIL,
2,2,2-Tpuxnopatui, nearadpropatun u 1,1,1-rpudpropnpon-2-w.

AJIKEHUJ O3HAYaeT HEHACBILEHHBIE MPSAMOILENOYEUHbIC U PA3BETBIIEHHbIE
yIJI€BOJOPOAHBIE PAAUKATbI, UMEIOUINE YKA3aHHOE B KAXKJIOM CJIydae YhCJIO aTOMOB
yrjaepoaa u OIHY ABOWHYIO CBsI3b B JI0OOM monoxkeHnu, Hanpumep, C,-Co-ankennn,
TaKOW Kak 3TeHwI, |-nmponenui, 2-nponeHut, 1-metunstenun, 1-0yrenun, 2-0yTeHun,
3-Oyrtenun, 1-merun-1-nponenun, 2-mMetui-1-nponexus, 1-metun-2-nponexu, 2-
METHUJI-2-IPONEHUI, |-IEeHTEeHUN, 2-NeHTeHU, 3-I€HTeHU, 4-IeHTeHUN, 1-MeTui-1-
Oyrenun, 2-metui-1-0yrenun, 3-meTuin-1-0yrenun, 1-metun-2-0yTeHun, 2-MeTUI-2-
Oytenun, 3-metun-2-0yrenun, 1-metun-3-0yrenun, 2-metun-3-0yTeHun, 3-MeTuI-3-
Ooyrenun, 1,1-numerun-2-nponenun, 1,2-qnumerui-1-nponennn, 1,2-numMeTni-2-
nponeHud, 1-3tun-1-nponenun, 1-3tun-2-nponenu, 1-rekceHun, 2-rekCeHun, 3-
reKCeHUN, 4-TeKCeHuN, S-rekceHus, 1-MeTun-1-neHTedun, 2-MmeTui- 1 -neHTeHun, 3-
MeTHuN-1-neaTeHnun, 4-MeTun-1-nearenun, 1-MeTun-2-neHTeHun, 2-MeTu-2-
MEHTEHU, 3-MEeTHUJI-2-TIEHTEHUJI, 4-MeTUI-2-TIEHTeH U, 1-MeTUI-3-eHTEeHU, 2-
METHUJ-3-TIEHTEHUJ, 3-MEeTHUI-3-TIEHTEeHUN, 4-MeTUNI-3-TeHTeHuMI, 1-metun-4-
MEHTEHU, 2-MeTUN-4-TIeHTeHUJ, 3-MeTul-4-neHTenun, 4-metun-4-nearenun, 1,1-
aumetui-2-0yrenun, 1,1-gumernn-3-6yrenun, 1,2-gumerwn-1-0yrerun, 1,2-gumeTni-
2-6yrenun, 1,2-gumermn-3-0yrenun, 1,3-gumeruin-1-0yrenun, 1,3-gumernn-2-
oyrenun, 1,3-numerun-3-6yrennn, 2,2-gumetun-3-0yrenun, 2,3-numetu-1-0yrenun,

2,3-qumeTun-2-0yrenun, 2,3-qnumerni-3-0yrenu, 3,3-qumerui- 1 -0yrenun, 3,3-
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auMeTun-2-0yrenui, 1-3tun-1-6yrennn, 1-3tun-2-0yrennn, 1-3tun-3-0yrennn, 2-
tui-1-0yrenun, 2-3tun-2-0yrenun, 2-3tun-3-6yrennn, 1,1,2-TpuMeTnin-2-nponeHun,
I-3Tun-1-metun-2-nponenun, 1-stun-2-merun-1-nponenun u 1-3tun-2-merun-2-
MPOMEHU.

AJNKMHWI O3Ha4YaeT NPsIMOLETIOUEeYHbIEe UIIM Pa3BETBJIECHHbIE YII€BOIOPOAHBIE
paauKalibl, UMEIIINE YKA3aHHOE B KAXKJOM CJIy4ae YMCJIO aTOMOB YIJIEpOAa U OJHY
TPOWHYIO CBsI3b B JIIOOOM mosiokeHun, Hanpumep, Cr-Ce-alKMHUI, TAKOW KaK 3TUHUII,
l-nponuumi, 2-nponunui (wiau nponaprui), 1-0yrunun, 2-0ytunun, 3-Oytunud, 1-
METHUJI-2-TIPONUHUI, |-IEHTUHU, 2-TIEHTUHUJI, 3-TI€HTUHWUI, 4-TIEHTUHU, 3-MeTuUI-1-
Oytunmnia, 1-metun-2-6ytunun, 1-metun-3-0ytunun, 2-metun-3-0yrunun, 1,1-
OAUMETHUJ-2-NIPONUHUI, |-3TUN-2-0pONUHUN, |-T€KCUHUI, 2-T€KCUHUI, 3-T€KCUHUI, 4-
FeKCUHUJ, S-TeKCUHUN, 3-MeTul-1-neHTuHun, 4-metun-1-neatuaun, 1-metun-2-
MEHTUHUN, 4-MEeTUN-2-IEHTUHUN, |-MEeTUN-3-TIEeHTUHUN, 2-MEeTHUJI-3-TIEHTUHUI, |-
METHUN-4-TIEHTUHUJ, 2-MEeTUN-4-TIeHTUHWUI, 3-MeTun-4-neatTudui, 1,1-numerun-2-
oyrunann, 1,1-gumerun-3-6ytunann, 1,2-gumetnn-3-0yTuaun, 2,2- IMMeTHII-3 -
oyrunnn, 3,3-gumetun-1-6ytuann, 1-3tun-2-6yruann, 1-3tun-3-6ytunmn, 2-3Tui-3-
OytuHUI U 1-3TUN-1-MeTUI-2-NPONUHII.

[{MKI0aJKUJI O3HAYAET KapOOLMKINYECKYIO HACHIIIEHHYIO KOJBILEBYIO CHCTEMY,
UMEKLIYIO MPEeANOUYTUTENbHO 3-8 KOJIBLEBBIX AaTOMOB yIJiepoaa, HaIpuMep, LUKJIO-
NPOMUJI, UMKJIOOYTHII, UKJIOMEHTHJI WU LHUKJIOreKcul. B ciydae HeoOsi3aTeapHO
3aMEILIEHHOr0 [UKJIOAJIKNUJIA BKIOYEHbI HUKINYECKUE CUCTEMBI C 3aMECTUTEIISIMH,
BKJIFOYAs] TAKXK€ 3aMECTUTENIN C IBOMHOM CBSA3bI0 HA LUKJIOAJKUIbHOM pajuKaie,
HampuMmep, aJKUJIUASHOBYIO TPYINY, TAKYIO KaK METHJIUICH.

AJIKOKCH O3Ha4aeT HACBIIIEHHbBIEC MPSIMOLIETTOUYEYHbIE I PA3BETBICHHBIE
AJIKOKCU paJMKalibl, UMEWIINE YKa3aHHOE B Ka)XJIOM CJlydyae YHUCJIO aTOMOB yrjepoaa,
Hanpumep, C,-C4-anKOKCH, TaKOW KaK METOKCH, STOKCH, MPOTIOKCH, |-METHIITOKCH,
OyTokcu, 1-MeTUNMPONOKCH, 2-MEeTUIMPOTOKCH, 1,]1-TUMETUIdTOKCH, MEHTOKCH, |-
METHJIOYTOKCH, 2-MeTHJIOYTOKCH, 3-MeTHJIOYTOKCH, 2,2-TUMETHITIPOINIOKCH, 1-
STUJIINPONOKCH, TEKCOKCH, |,]1-auMeTunnponokcu, 1,2-gumeTunnponokcu, 1-
METHUJTEHTOKCH, 2-METUJIMEHTOKCH, 3-METUINEHTOKCH, 4-MeTunmnenTokcu, 1,1-
auMmetunoyTokcu, 1,2-numernndyTokcu, 1,3-nuMeTunOyTokcu, 2,2-TuMeTHIOYTOKCH,
2,3-numeTundyTokcu, 3,3-nuMeTunoyTokcu, 1-aTundyrokcu, 2-3tundyrokcu, 1,1,2-
TPUMETUINPONOKCH, 1,2, 2-TpumeTunnponokcu, 1-stun-1-mMmetunnponokcu u 1-stun-2-

MCTUJIIIPOMOKCH. FanoreH-saMemeHan‘/’I AJIKOKCH O3HA4a€T NPAMOLCIIOYCYHBIC UIINU
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pa3BETBJICHHBIE AJTKOKCH PaAUKAJIbl, UMEIOLINE YKa3aHHOE B KAXKJIOM CJIydae YUCIIO
aTOMOB YTJIepOJa, T/ie HEKOTOPhIE UM BCE aTOMBI BOJOPOAA B 3TUX I'PYIINax MOTYT
OBITh 3aMEHEHBI HAa aTOMBI TaJIOT€HAa, KaK yka3aHo Beiie, Hanpumep, C;-C,-
raJIOreHaJKOKCH, TAKOH KaK XJIOPMETOKCH, OPOMMETOKCH, TUXJIOPMETOKCH,
TPUXJIOPMETOKCH, QTOPMETOKCH, THPTOPMETOKCH, TPHUPTOPMETOKCH,
XJIOPPTOPMETOKCH, TUXTIOPPTOPMETOKCH, XJIOPAUPTOPMETOKCH, 1-xI0paTokcH, 1-
Opomatokcu, 1-pTopatokcu, 2-propatokewn, 2,2-nudropsTokcu, 2,2,2-
TpudTOpITOKCH, 2-XI0p-2-PTOPITOKCH, 2-XJ70p-1,2-1udTOpsTOKCH, 2,2-AUXITOP-2-
dTopaTokcu, 2,2,2-TpuxJ0p3TOKCH, eHTadTopsTokcn u 1,1, 1-Tpudropnpon-2-okcu.
Coenunenust popmynsl (I), B 3aBHCUMOCTH OT THIIA 3aMeCTHUTEIIeH, MOTYT
NPUCYTCTBOBATh B BUAE T€OMETPUUECKHUX H/MJIM ONTUYECKUX H30MEPOB MU CMeCer
U30MEPOB PA3JIUYHOrO COCTABA, HAIIPUMEP, MOTYT IPUCYTCTBOBATDh TAK)XKE U B YUC-
bopme unn mpanc-popme, KOTOpbie, HampuUMep, eciau W npencrasisier coO0i rpynmny

CR'R’ u R’ npencrasiusier co60ii BOXOPOX, ONPEAEISIOT CIeAYVIOIIM 06pasoMm:

4
R, O Br R /

R1/N\?° Q == . /N\? Q =—=x

mpaHc-dopma yuc-bopma

Cmecu n3oMepoB, HEOOSI3aTEIbHO MOJNYYEHHbBIE TP CHHTE3€, MOKHO Pa3aeIuTh
C UCMOJIb30BAHHEM OOBIYHBIX METOJHK.

Hactosimee nzobperenune obecrnednBaeT Kak YUCThIe H30MEPHI, TAK U CMECH
TayTOMEPOB U U30MEPOB, UX MOJyUYEHHE U MPUMEHEHHE, a TaK)Ke COAepKalue Ux
komrno3unuu. OnHaKo, sl IPOCTOTHI JalbHENIIero U3J10KEeHHUs, HCIIOJb3yeMasi HHXKe
TEPMHHOJIOTHS BCErla OTHOCUTCS K coenquHeHusM Gopmyunsl (1), xoTs
NOAPAa3yMEBAOTCS KaK YUCThIE COEUHEHUS, TaK U HEOOA3aTEIbHO CMECH C
Pa3IUYHBIMU COOTHOILIEHUSIMU U30MEPHBIX U TAYTOMEPHBIX COEIMHEHUN.

CoenuHeHHs B COOTBETCTBUH C U300peTeHUEM B O0ILIEM BUIE€ OTPEAEIeHBI
dopmynoit (I). [IpenmodTuTeIbHBIE 3AaMECTUTENH WJIH JHAMAa30HbI 3HAUYSHUM
panuKaaoB, MPUBEAEHHBIE I (OPMYJI, YIIOMSIHYTHIX BBIIIE U HIXKE,

IPOMJIIO CTPUPOBAHBI JlaJiee:
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IIpennoureHue oTaarT coequHeHusM Gopmyinsl (I), B koTopoit

W  mpexncraBaser co6oii kucaopon, rpynny S(O), wau rpynny CR'R;

R' mpencrasuser coboit Bogopon, (C1-Cy)-amkun, (C1-Cy)-ankokcn-(C1-Cy)-
ankun, (Ci-Cy)-ranorenanku, (Cs-Ce)-unknoankmn, (C,-Cy)-ankenmn, (C,-Cy)-
ankuHui, (C,-Cy)-ankokcu unu (C;-C,)-raqoreHanKoKCH;

R> mpencrasusier co6oii (C,-Cy)-amkmn uiu (C,-C4)-ranoreHankun,

R® mpencrasaser coGoii Bogopon, (C1-Cy)-ankui, (C,-Cy)-ranorenankui, (Cs-
C)-LIUKJIOANKUI HIIH TaJOT€EH;

R* mpencraBusier co6oit (C1-Cy)-ankmi, (Cs3-Cy)-unkmnoankui, (Cs-Ce)-
ankokcu, (C,-Cy)-ankokcu-(C,-Cy)-ankokcu, (C;-C,)-ranorenankokcu-(C;-Cy)-
ankokcu, (C,-Cy)-ankernunokcu unu (C,-Cy)-rasoreHalKeHUIOKCH,

R’ mpexcraBaser co6oi BOZOPOX MIM METHI, HIIH

R*uR’> Bwmecre c aToMOM yrjepoaa, K KOTOpOMY OHHU IIPUCOEIUHEHBI,
obpasyrT kerorpynny win cnupounkiandeckoe (C;-C)-nuknoankunpaoe unu (Cs-
C7)-UHuKJI0aNIKEHUIbHOE KOJIbIIO, B KOTOPOM OJUH HJIH JIBa KOJBI[EBbIX aTOMa
yrieponaa HeoOs3aTeIbHO MOTYT ObITh 3aMEHEHBI Ha aTOMbBI KHCJIOPO1a H KOTOPOE
HeoOs13aTeIbHO MOXKeT ObITh HE3aBUCUMO MOHO-Au3amenmeHo nocpeactsom (C,-C,)-
ankuna unu (C,-C,)-ankokcu,

n npencrasisiet codoit 0, 1 unu 2;

G  mpexcrasisier coboit Boxopoa, yxoasmyto rpynny L unu katuoH E, roe

L O3Ha4acT OAUWH U3 NPUBCICHHBIX HUXEC PaOUKAJIOB!

(o) 0o

(o]
)J\Rs /U\O’R7 \§\R8
(0]

R® mpencraBusier coboit (C1-Cy)-ankmn mwin (C1-Cs)-ankokcu-(Cy-Cy)-ankum;

R’ mpencrasiusier co6oit (C1-Cy)-anKkui;

R® mpencraBuser coGoii HesamemeHHbIH heHnn nnu GeHnN, KOTOPEIil MOHO-
WU nmoju3amenieH nocpeactsom rajorena, (Ci-Cy)-ankuna, (C1-Cy)-ranoreHankuna,
(C1-Cy)-ankokcu, (C-Cy)-rajoreHalkOKCH, HUTPO HJIH LIHAHO,

E  mpexncraBnser co00i HMOH LIETOYHOTO METAJNIa, OAUH HOHHBIH 3KBUBAJECHT
IIEeJIOYHO3EMEJIbHOTO MeTajlla, OJMH MOHHBIH SKBUBAJCHT aJIOMHHHS, OJUH HOHHBIN

OKBUBAJICHT NEPEXOAHOTO METAJlJId, KATHUOH TaJJIOTCHMArdus UJjJnu MOH aMMOHUs, B
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KOTOPOM Heo0s3aTeNIbHO OAMH, 1BA, TPH WJIN BCE YEThIPE aTOMa BOJOPOAA MOTYT OBITH
3aMEHEHBbI Ha OJIMHAKOBBIE MJIM pa3JIMuHble pagukaibl, BeiOpanaeie u3 rpynn (C,-Cio)-
ankun uin (Cs3-C7)-1IUKI0ATKIII, KaXaas U3 KOTOPbIX HE3aBUCHUMO APYT OT Ipyra
MO’KeT OBITb MOHO- MJIH MOJIM3aMeIeHa ToCcpencTBOM (Topa, Xiaopa, Opoma, LIUAHO,

TUAPOKCHU UJIK TPpE€PpBaHa OJHUM HJIM HCCKOJIBKUMHU aTOMaMU KHCJIOpOJAa UJIU CEPHI.

Ocoboe npeanouTeHue oTAAT coequHeHusM Gopmysl (I), B KOTOpOit

W mpexcrasusier coboii kuciaopox mmu rpymmy CR'R;

R' mpencraBusier coGoii Bogopon, (C1-Cy)-amkui, (C1-Cy)-rajsoreHankui,
nukgonponui, (C,-Cy)-ankenun, (C,-Cy)-ankuHum,

R? npenctasisieT codoit (C1-Cy)-ankun unu (C,-Cy)-rajoreHanKkun,

R’ mpencrasusier coboii Bogopon, (Ci-Cy)-ankm, (C1-C,)-ranoreHanxu,
HUKJIOMPONUIT UJIA TaJIOTECH,

R* mpencrasmsier coboii (C,-C,)-ankmn, uukiaonporun, (C3-Cg)-ankokcn, (C-
Cy)-ankokcu-(C,-C;)-ankokcu, (C;-Cy)-ranorenankokcu-(C;-C,)-ankokcu, (C,-Cy)-
ankeHunokcu unu (C,-Cy)-ranoreHankeHUIOKCH;

R’ mpexcraBaser co6oil BOZOPOX HIM METUI, KN

R*u R’ Bwmecre ¢c aToMOM yrieponaa, K KOTOpOMY OHU NPUCOEIUHEHBI,
obpasyroT kerorpynny mwin cnupounkiandeckoe (Cs-C7)-uuknoankunpHoe uiu (Cs-
C7)-UMKJIOANKEHUIBHOE KOJIBIIO, B KOTOPOM OJMH MJIM JIBA KOJBLEBbIX aTOMa
yriiepoaa HeoOs3aTeIbHO MOTYT OBITh 3aMEHEHbI HAa ATOMBI KHCJIOPOAA U KOTOPOe
HeoO0s13aTeIbHO MOXKET OBITh HE3aBUCUMO MOHO-AM3aMEINeHO MMOCPEICTBOM METHIIA
WU METOKCH,

G  mpencrasnser coboit Bogopon, yxonasuyt rpynny L uiu katuoH E, rae

L O3Ha4YacT OAWH U3 NPUBEACHHBIX HUXKE pagUKaJIOB:

(o) (o

)J\RG )I\O’R7

R® mpencrasusier coboit (C1-Cy)-ankma min (C1-Cs)-ankokcu-(C,-Cy)-ankum,

R’ mpencrasisier co6oit (C1-Cy)-ankui;

E NpencTaBisieT coOOW MOH MIEIOUHOTO MeTalljia, OJUH UOHHBINA 3KBUBAJICHT
MEJIOYHO3CEMEIIBHOI'O ME€TaJlJia, OAUH HOHHBIN DKBUBAJIEHT AJJIOMHWHHA, OOUH HOHHBIN

OKBUBAJICHT NEPEXOAHOTO METAJLJIa UJIU KATUOH TaJIOTCHMAarHus.
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UpesBhiuaitHOE MPEANOYTEHUE OTAAIOT coenuHeHusM ¢popmysl (I), B koTopoi

W mpencraBaser coboii kucaopon unu rpynmy CR'R;

R npencTasisieT co00il BOOOPO WIJIM METHI,

R> mpencraBaser coGOM METH MU YTUI,

R’ npeacTaBiseT co00i BOAOPOI, METHI, 3TUJ, TUPTOPMETHII,
TpudTOpMETHII, XJIOP MK OPOM;

R* mpexcraBusier coGOH METHII, STHII, H-TIPOMOKCH, %30-TIPOTOKCH,
METOKCHUITOKCH, 3TOKCUITOKCH HJIH aJIIUIIOKCH;

R’ mpexcraBaser co6oi BOZOPOX I METHIT, HIIH

R* u R’, BMecTe ¢ aTOMOM yrieposa, K KOTOPOMY OHH IPHCOEIHHEHbI, 00pa3yioT
AHUOKCOJIaHOBOE KOJIbLIO,

G  mpencrasnseTr coboit Bogopon, yxonsuyt rpynny L win katuoH E, rae

L O3HAa4YacT OAWH U3 NPUBECACHHBIX HUKE pagUKaJIOB:

rae

R® mpexmcraBusier co6oif METHII, STUI, #30-TIPOINI WIH Mpem-OyTHII,

R’ mpencraBaser coGOM METH M STUI,

E  npencrasnser coOol MOH HATPHS UJIM UOH KaJHs.

[TonyueHune CoeIUHEHUI B COOTBETCTBHH C n3o0OpereHnem obmeit ¢popmyisl (I) B
NPUHIUIIE U3BECTHO I MOJXKET OCYIIECTBISATHCS B COOTBETCTBUHU CO criocobamu,
U3BECTHBIMU M3 JIUTEPATYPhI, HAIPUMEP, MOCPEICTBOM

a) UMKJIU3auuu coenuHenus: oomen ¢popmyosr (I1)

R3

W.
Br //
o]
Q)
o L1
R12’ oR O\R?

2
12
rae Rl, R2, R’ u W umeror NpUBEACHHBIE BbILIE 3HaUeHUsA, U R™° nmpeacrasuser
co0O0H ajKuJjI, MPEeANOUYTUTEIPHO METHUJI WJIH 3THJI, HEO0S3aTeIbHO B MPUCYTCTBUHU
MOAXOASIIEr0 PACTBOPHUTEIS UK pa30aBUTENIs, ¢ TOMOIIBIO MOAXOAIIEr0 OCHOBAHUS

12
¢ ¢opmanbpHBIM OoTHIeTUIEHHEM Tpynnbl R “OH, nin
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b) mpoBeneHus peakuuu coenuneHus: oodmei Gpopmyisl (Ia)

w OH Br
N\ — R’
RN
o d (la)
R

2

rae Rl, Rz, R* u W umeror MPUBEICHHBIC BBILIEC 3HAYCHUs, HAIPUMED, C
coequneHuem obmeit popmynsr (11T)
5 Hal-L (I1I),
rne L umeer npuBeneHHble Boine 3HaYeHus: 1 Hal Moxer npeacrasnate coOoi
rajioreH, MNPearnouYTHTENbHO XJIOP HIIH OpOoM, HE0Os3aTENIBHO B IPUCYTCTBUH
MOAXOISIIEr0 PACTBOPHUTENS HIIH pa3baBUTENs, a TAK)KE MOAXOAAIIEr0 OCHOBAHUS,

(c) mpoBeneHus peakuuu coequaeHnii odmei popmynsl (IV)

/G
W O Br
N\ U
RN
o) o) (V)
\ 2
10 R

2

rae R', R*>, W u G umeroT npuBeneHHble Bbille 3Ha4eHus, 1 U NpeacTaBiseT
co00¥ MOAXOASIYIO YXOASIIYIO IPYIINY, C MOAXOAANIUM AJKUHUIBHBIM PEareHTOM
obwmeit popmyinl (V)
3
Z————R (V)

>

15 rae Z mpencTaBiseT coGoil BOXOPOA MM MOAXOMAMIY YXOAAIMY 0 rpymmy, u R’
UMeeT NPUBEASHHBIC BBILIE 3HAUCHUS, HEOOS3aTENbHO B MPUCYTCTBUHU TMOAX OJSIIHX
KaTaJU3aTOPOB U MOAXOASLIEro ocHOoBaHus. [IpuMeprl NIPUTOAHBIX YXOASALUX Tpynn Z
BKJIFOYAIOT aTOMBI TaJIOT€HA, TAKHE KaK XJOp, OpOM MU MO, CIOKHOIPHUPHBIE
TPYIIIBI AJKHICYJIb()OHOBOW KUCIOTHI, HAIpUMeEp, Tpudiar, Me3unat unu HoHadar,

20 XJIOPHU Maruusi, OpOMHJ MarHusi, XJOPUI LMHKA, PaJUKaJl TPHAJIKHIOIOBA,
KapOOKCHI U paauKkaibl O0pHOH KHCHOTHI, Takue kak -B(OH), nnn —B(Oankun),.
Upe3Bbl4ailHO NPUTOAHBIMU AJI STOHU L€ KaTalIu3aTOpPaMu sIBJISIIOTCS, B

0
ocobeHHoCTH, KOMIUIEKCH Pd”, rme Bo MHOTHUX ciiyuasx nodOaBiieHUE COJH Cu' Takxe
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MOJKET OBITH OYEHD BBI'OAHBIM. Takxke MOKHO HMCIIOJIB30BaATh JJUTaHAbI, TAKHE KAaK 1,4-

ouc(nupennndpochuno)-Oyras.

(V) * Z——R —»
(V) 2

G
W-\ o
\
o

OnucaHHasi METOAMKA MPEACTABIsIET COOON M3BECTHBIN YPOBEHb TEXHUKH U MPHU
5 5TOM TaK)Xe€ U3BECTHA B JIUTEpAType MOJ 3arojJOBKaMM "KaTalu3upyemoe najjajanem

Kpocc-couetanue", "coueranue Conoramupa, Herumu, Cysyku, Ctunna uinu
Kymana".

Emre onHUM anbTepHATHUBHBIM MyTEM NOJy4YeHUs1 coenuHeHu popmysl (I), B
KOTOpOU R’ = Me, siBiisieTcsl MpOBEeASHUE peaknu coequnenus: odmelt popmynsr (IV)

10 C aNKMHUJIBHBIM peareHToM odmeit popmynsl (IX), B koTopoi RY, HaIpUMeED,

o3HauaeT (C,-C4)-TpUaNKUICHIIMIIBHBIN panuKai, U Z UMeeT MPUBEAEHHOE BhILIE
omnpeneseHue, NPy aHAJIOTMYHOM MPUMEHEHNUH ONMUCAHHOMN BbIIE METOIUKHU
COUeTAHMS, C MONydeHHeM coequHenns obueit popmysr (X). 3aTem rpymmy R

MOXHO 3JIUMHUHUPOBATD IPU MOAXOAAIMNX YCIIOBUAX C MOJIYUCHUEM COeI[I/IHeHI/Iﬁ B

15 cooTBeTcTBUU C u3o0perenuem popmysl (I).
1
Rt w O Br
() + Z%/ _ = A\ >/ \\ -
—_— \ R 1
(1X) R'/N\( >=/ R v
(o] O\
R2
X)

Orta MeToauKa onucaHa, Hanpumep, B Journal of Medicinal Chemistry 2007, 50
(7), 1627-1634.

HeoOxonumele npeamecTBeHHUKH oOuiel ¢popmysr (1T)

OH

12
w O/R o Br
o +
i
R1/NH —=

°
2

R
20 (XD (XIn)
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MOKHO MOJYYHUTh MO aHAJOTUH C U3BECTHBIMH CIIOCOOAaMU, HAPUMED, MTYTEM
NPOBECHUS PEAKIIUU CIOKHOTr0 3pupa aMmuHOKUCIOTH odmeit popmysl (XI) ¢
dennnykcycHoit kucnoroit obmeit popmynst (XII), rze R', R, R, W u R"? umeror
OMMCAHHbIE BBILIE 3HAYEHUS, HE0Os3aTeNbHO NyTeM JOOABIEHHS AETHAPATHPYIOIEro

5 cpencTBa M HeOoOs13aTeIbHO B MPHUCYTCTBUH MOAXOASIIEr0 PACTBOPHUTEINS WU
pasbaBuTens.

IMonydeHue cnoxHbIX 3GUPOB aMUHOKHUCIOT 00meli popmynsl (XI) onucano,
Hanpumep, B WO 04/024688 unu WO 08/067873.

B eme oqHOM BapuaHTe MOJIYYEHUS MPEAIeCTBEHHUKOB oouei popmyasr (1),

10 coenuHenue odmei popmynsr (XIII), B koTOpOi R', R*, R" u U umeror NIPUBENECHHbBIE
BBIIIE 3HAYCHUS, TOABEPTaAOT PEAKINH, MPUAEPIKUBASICH YK€ ONMUCAHHONW METOIUKHU
KPOCC-COUETAHNsI, ¢ coeanHenneM obmeii popmynst (V), B kotopoii Z u R® nmeror
NPUBEACHHBIC BbIIIE 3HAUCHUS :

12

R
/
o
W Br
o]
u + z—=R (v — (I
N —_—
R1/
(o] O\
RZ
(X1
15 Heobxonumsie npenmectBeHHUKN o0meit ¢popmynsl (XII) MOKHO MOMy4uTH,

HampuMmep, MOCPEACTBOM MPOBEASHUS peakuuu coequHenus odmen Gopmysr (XIV),
B KOTOPOH R’ u U umeror NPUBEACHHBIE BBILIE 3HAYECHUs, U R" NpeaCcTaBsieT COO0H
aNKUJ, IPEANOUYTUTEIBHO METUJ WIIU STUJI, IPUIEPIKUBASCH YK€ ONMHCAHHON
METOIMKH KPOCC-COUETAHMS, ¢ coequHeneM obmeii popmynst (V), B koTopoii Z u R’
20 UMEIOT NPUBEAEHHBIE BhIIIE 3HAYEHUS, U MOCIENYIOLUIero paclienIe s Moy YeHHbIX

CJIIOXKHBIX 3(1)I/Ip0B Kap6OHOBbIX KUCJIOT CTAaHAAPTHBIMHU MECTOOdAMU .

Br Br
3 —_ 3
u + zZ—1R (V) —» —R
/o HO
R14 o lo) o\
\Rz R2
(XIV) (X11)

HeoOxonumeie npeamecTBeHHUKHN o0miel Gpopmynsl (XIV) MOXHO MONy4HUTH,

HaIrpuMep, MOCPEACTBOM BBEIECHUS all€TaTHON IPyMIbl B COEUHEHUs 00en
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dopmyinsl (XVI), B koTOpOH R’ u U umeror NPUBEEHHBIE BbILIE 3HAYECHNUS,
U3BECTHBIMHU U3 JUTEPATYpPbl METOJAMHU.

3TO MOXHO BBINIOJHUTH, HAIIPUMED, MO aHAJOTHUHU CO CIOCOOAMH, ONMMCAHHBIMU B
WO 05/44796 nnu 8 WO 10/115780 nyrem apuiaupoBaHus aHINHA 00ei GopMyIisl
(XVI) BuHUIHAEHXJIOPpUAOM IO MeepBeliHy ¢ MOCAeNYIO UM THAPOJIU30M

npoMexxyTodHoro coequHenus (XV) ¢ uCnonb30BaHUEM aJKOTOJISTA:

Br
Br )cl Br
cl Ho—R"
H,N U o o u . u
cl o
% o 147
0\ i :7 N* cl ¢ o R o °\
R R R’
cucl,
(XV1) (Xv) (X1v)

Kpowme Toro, nanpHeHmne atbTepHATUBHBIE CIIOCOOBI MOJYUYCHHS TaKKe
u3BeCTHBI U onucanbl B WO 15/032702.

B cBorw ouepens, npenmecTBeHHUKU o0mei popmyasl (XVI) MOKHO MONYyYHUTH
U3 UMEIOLIUXCS B MPOJake aMUHOHUTPO(GEHOIOB C MOMOIIBI0 OOBIYHBIX CTAHAAPTHBIX
METOJOB, TAKUX KaKk OpOMHUpOBaHUE H/HJIHM aJKUIUPOBAHHE.

Hactosimee nzo0pereHne JOMOTHUTENBHO 00€CIeYnBAET COSNMHE HUS (POPMYJIbI
(XIV), B KOTOpPOI pafguKaabl UMEIOT CIEAYIOIINE 3HAUCHUA

Br

14
R\ ——R
o

R (XIV),

R’ o3Hauaer METHJI, STUI;

R®  osmauaer xuop, 6pom, qudTOpMeTHI, TPUPTOPMETHI,

R o3Hauaer H, metni.

Coenunenust popmyisl (I) B cooTBeTCTBUU ¢ M300peTeHreM (UX W/UJIU COJIH), B
NalbHEHUIIEM COBMECTHO Ha3bIBa€Mble "COEMHEHUS B COOTBETCTBUH C
nzo0pereHuem", 006IagaOT MPEBOCXOAHON repOunuaHON 3(pHEKTUBHOCTHIO MPOTHB
IUPOKOTO CIEKTPa SKOHOMHYECKH BaXKHBIX OJTHOJOJBHBIX U JBYJAOJbHBIX OJHOJETHUX
BPEOHBIX PACTEHUM.

Takum obpa3om, HacTosIIee n3o0peTeHne Takxke odecrneduBaer crmocod 6OpbOBI
C HeXXeJlaTeJIbHbIMU PACTEHHUSIMU WJIU PETYJIHPOBAHUS POCTA PACTCHUH,

ONpeaAnOYTUTETIBHO B PACTUTECIIbHBIX KYJIbTYpaX, B KOTOPOM OAHO UJIU HECKOJIbKO
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COEIMHEHUN B COOTBETCTBUH C M300PETEHHEM HAHOCST Ha pacTeHus (Hampumep,
BpE€AHBIC PACTCHUs, TAKUC KAK OAHOJOJbHBIC UJIHU ABYAOJbHBIC COPHAKHU UIH
HEeJXellaTeJIbHble KYJIbTYPHbIE PACTEHHUs ), CEMeHa (Hapumep, 3epHa, CEMEHHOH
MaTepuaj UM BEreTaTUBHBIE MPOMAryJbl, TAKUE KaK KJIyOHU UM 4acTU MOOEroB ¢
MOYKAMH) MJIH TJIOINAAb, HA KOTOPOU MPOM3PACTAIOT pacTeHus (Hampumep, Ha
noceBHy0 miomanb). CoequHeHUs B COOTBETCTBHH ¢ H300pETEHUEM MOYKHO
NPUMEHSITh, HAIPUMED, MEPe]] MOCEBOM (€CJIM BO3MOXKHO, TaAK)KE MyTEeM BHECEHHUs B
MOYBY), 1O MJIM TIOCJIE MOSBJICHUS] BCX0A0B. KOHKpETHbIE MPUMEPBI HEKOTOPBIX
HpeI[CTaBI/ITeJIeﬁ (bHOpr OOHOIOOJIbHBIX U ABYAOJBbHBIX COPHAKOB, C KOTOPBIMU MOXHO
BeCTH OOpBHOY C MOMOIIBI COEUHEHUNH B COOTBETCTBUHU ¢ H300pEeTEHHEM, MPUBEIEHBI
nanee, XOTs MepevyrcIeHre He IpeaHa3HaYeHO AJIs HaJOKEeHUsI OTPaHUYEHH I Ha
KOHKPECTHBIC BUABI.

OnHonmonbHBIE BpeaHbIE pacTeHus poaos: 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.

JIBynonpHble COpHsKU 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,
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, Kkorna CoefMHEHHSI B COOTBETCTBHU C H300peTEHHEM HAHOCST
nepea npopaCcTaHueM Ha MOBCPXHOCTDH MMOYBBI, TO UJIIU MOJIHOCTBIO MPEAOTBPALIACTCA
npopacTaHie POCTKOB COPHSIKOB, MJIM COPHSKU BbIPACTAIOT O CTaAUU 00pa3oBaHus
CEMSIIOIbHBIX JTUCTHEB, OAHAKO MOCIIE 3TOTO UX POCT MPEKPAIAETCS.

Ecnu akTHBHBIE COEUHEHUsI HAHOCST Ha 3€JIeHble YaCTH PACTEHHUH Mocie
BCXOJIOB, POCT MpeKpamaercs mocyie o0paboTKH, U BpeIHbIe PACTEHHUS OCTAIOTCS Ha

CTaauu poOCTa HA MOMCHT HAHCCCHUA, UJIM OHU TOJTHOCTBIO norudarmT qepes
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ONpeneIeHHOE BpeMsi, TaK YTO TAKUM IyTEM OU€Hb 3a0JlarOBPEMEHHO U Ha
MPOJOJIKUTENBHOE BPEMS YCTPAHSIETCs BpeaHast ISl KYJbTYPHBIX PACTEHUU
KOHKYPEHLUs COPHBIX PACTEHUH.

CoenuHeHHs B COOTBETCTBHH C U300PETEHHEM MOTYT OBbITh CEJIEKTUBHBIMH B
KyJIbTypax MOJE3HbIX PACTEHUN, & TAKXKE MOTYT UCIOJb30BATbCS B KAUECTBE
HEeCEeJIEKTUBHBIX I'epOHUINAOB.

bnaronapsi cBOMM repOMIUAHBIM H PETYJIHUPYIOLUIUM POCT PACTEHHH CBOHCTBAM,
AKTUBHBIE COCTUHEHUsS TAK)KE MOKHO MPUMEHATH 1Jisi OOpbOBI C BpEIHBIMU
pPacTeHUSIMHU B KYJbTYpaX F€HETHYECKU MOIU(PUIHPOBAHHBIX PACTEHHUH, KOTOPHIE
U3BECTHBI UJIK KOTOPBIE ele MpeaACcTOUT pazpadoraTs. B o0mem, TpaHCreHHbBIE
pacTeHUsI XapaKTePU3YIOTCSI OCOOBIMU MOJIE3HBIMU CBOHCTBAMH, HATIPUMED,
yCTOMYHBOCTBIO K ONpPENeIeHHbIM aKTUBHBIM KOMIIOHEHTAM, IPUMEHSIEMbIM B
arpOXMMHUYECKON MPOMBIIIJIEHHOCTH, B YaCTHOCTH, K ONpeeICHHbIM repounmnaam,
YCTOWYHUBOCTHIO K OOJIE3HSIM PaCTEHUN MIJIU MaToreHam Oojie3Hel pacTeHU, TAKUM
KaK OINpeneeHHbIe HACEKOMbIE MJIM MHUKPOOPTaHU3MBI, TAKHE KaK rpuObI, OakTepuu
wiu BUpYycCHL. Jlpyrue cnenuuyeckrue XxapakTepUCTHKH OTHOCATCS, HAIIPUMEp, K
coOpaHHOMY MaTepualy B OTHOLIEHHHU KOJHYECTBA, KAYECTBA, MPUTOJHOCTH IJIs
XPaHEHHs, COCTaBa U 0OCOOBIX KOMIIOHEHTOB. Hanmpumep, H3BeCTHBI TPAHCT€HHbIE
PacTEeHHUs! C MOBBILMIEHHBIM COAEP)KAHUEM KpaxMaja UJIM U3MEHEHHBIM Ka4e€CTBOM
Kpaxmaljia, MJI PacTeHUs C IPYTUM COCTABOM JKHPHBIX KHCJIOT B COOpaHHOM
matepuaie. K npyrum ocoObIM CBOHCTBAM OTHOCATCS TOJIEPAHTHOCTD WU
yCTOMYHMBOCTD K (pakTOpaM abMOTHYECKOTO cTpecca, HaIpuMep, K JKape, X0Joay,
3aCyXe, COJICHOCTH H YJIbTPaUOJIETOBOMY H3JIyYEHHIO .

[IpenmnouteHue OTAAIOT NPUMEHEHHIO coennHeHni Gpopmysl (I) B cooTBeTCTBUH
¢ U300peTEeHNEM WIIH UX COJIeH B SKOHOMHYECKHU BAXKHBIX TPAHCTEHHBIX KYJbTYpax
MOJIE3HBIX U IEKOPATUBHBIX PACTECHUI.

Coenunenunst popmyinsl (I) MOKHO TPUMEHSATH B Ka4eCTBE repOULIMIOB B
KYJbTYypax IMOJIE3HBIX PACTEHHH, KOTOPbIE YCTONYMUBEI HJIM KOTOPBIM ObLiIa MpHAaHA
YCTOWYHUBOCTH K PUTOTOKCHUYECKUM 3P PekTaM repOUIUI0B C MOMOIBIO T€HHOM
MH)KEHEepUHU.

TpaguuoHHBIE TyTH CO3/1aHUS HOBBIX PACTEHUH, KOTOpPbIEe 00IanaoT
MOAU(DUIIMPOBAHHBIMUA CBOWCTBAMH IO CPABHEHHIO CO BCTPEUAOLIUMHICS 10 3TOTO
PaCTEHUSIMU, 3aKJIOYAKTCs, HAIPUMEDP, B KJTACCUYECKUX METOJaX BbIPAllUBAHUSA U

CO3JaHUU MYTAHTOB. AJ'IbTepHaTI/IBHO, HOBBIC paCTE€HUA C UBMCHCHHbBIMU CBOMCTBaMH
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MOXHO CO3JaTh C MOMOIIBI0 PEKOMOMHAHTHBIX MeTONOB (cM., Hanpumep, EP 0221044,
EP 0131624). Onucansel, HampuMep, HECKOJIBKO CJIy4yaeB FreHETUYEeCKUX MOoAupuKaui
KYJbTYPHBIX PACTEHUH C LEJNbI0 MOAUPUKAIMN KpaxMalia, CHHTE3UPYEeMOTO B
pacrenusx (Hanpumep, WO 92/011376 A, WO 92/014827 A, WO 91/019806 A),
TPAHCT'€HHbIE KYJbTYPHbIE PACTEHUS, KOTOPBIE SABJISIOTCA YCTONYUBBIMU K
omnpeaeseHHbIM repOounuaam riadocuHaTHOro Tuna (cM., Hanpumep, EP 0242236 A,
EP 0242246 A) wnu rnmudocarnoro tuna (WO 92/000377A), unu
cyabponunmoueBunHoro tumna (EP 0257993 A, US 5,013,659), unu x KOMOUHALKSM
WU CMECSIM 3THUX TepOUIMI0B BCIEACTBHE "MAKETUPOBAHUS T€HOB", TAKHE KaK
TPAHCT€HHBIC KYJIbTYPHBIC PACTEHHS, HAIPUMEP, KYKYpPY3a HIJIH COSI C TOPTOBBIMHU
HAUMEeHOBaHHUSAMH nin o6osHauenusiMu Optimum ™ GAT™ (Glyphosate ALS
Tolerant),

- TPAHCTEHHBIEC KYJIbTYPHBIC PACTEHHS, HAIPUMED, XJIOMYATHUK, CIIOCOOHBIE
npoayunpoBath TOkcuHbl Bacillus thuringiensis (Bt TokCUHBI), KOTOPBIE AENAIOT
pacTeHusl yCTOHYUBBIMU K onpeneneHHbiM Bpeautensim (EP 0142924 A, EP 0193259
A),

- TPAHCT€HHBbIE KYJIbTYPHBIE PACTEHHS C MOAU(DHUIIMPOBAHHBIM COCTABOM
xupHbIX kucaotr (WO 91/013972 A),

- reHEeTUYEeCKU MOJU(PULIUPOBAHHBIE KYJbTYPHBIE PACTEHUS C HOBBIMH
COoAepKAIMUMHUCS BELIECTBAMH UJIM BTOPUYHBIMU METa0OJIUTAMH, HAIPUMED, HOBBIMH
duTOATEKCUHAMH, KOTOPBIE BHI3BIBAIOT MOBBIIEHHYIO YCTOHYNBOCTD K OOJIE3HIM
(EP 0309862 A, EP 0464461 A),

- reHeTHYEeCKU MOIU(PULHUPOBAHHBIE PACTEHUS C YMEHbLUIEHHOM
doTopecnupanueii, KOTOpble MOKA3bIBAIOT 0OJIee BHICOKYIO YPOKAHHOCTh U Oosiee
BBICOKYIO TOJIEpaHTHOCTBH K cTpeccam (EP 0305398 A),

- TPAHCT€HHbBIC KYJIbTYPHBIC PACTEHHS, KOTOPbIE MPOIYLUHPYIOT
(apManeBTUUECKH U JHATHOCTUYECKH BakHbIe Oenku ("MOJeKyIsipHas
dapmakomnes"),

- TPAHCT€HHbIE KYJIbTYPHBIC PACTEHHS, KOTOPBIE OTJIUYAOTCS O0Jee BBICOKOH
yPOKalHOCTBIO UJIH 0OJiee BHICOKMM KaueCTBOM,

- TPAHCT€HHBIE KYJIbTYPHBIE PACTEHHS, KOTOPbIE OTJIMYAIOTCS KOMOUHAIUEH,
HaIrpuMep, MPUBEJECHHBIX BbILIE HOBBIX CBONHCTB ("makeTHpOBaHUE T'€HOB").

MHOTro4YuCI€eHHbIE MOJIEKYJISIPHO-OMOJIOTHYE€CKHE TEXHOJIOTUH, KOTOPbIE MOJKHO

HUCIIOJIB30BATh AJIsA CO3AaHUS HOBBIX TPAHCI€HHBIX paCTeHI/Iﬁ C MOI[I/I(bI/II_II/IpOBaHHbIMI/I
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CBOWCTBaMU, B MPUHIUIIE U3BECTHBI, CM., Hanpumep, [. 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).

Jlns Takoro poja reHeTUYeCKUX MaHUMYJISALUN, B JIA3MUIbl MOXKHO BBOAUTH
MOJIEKYJIbl HYKJIEMHOBON KUCJIOTHI, KOTOPbIE€ MTO3BOJISIIOT MyTareHe3 Ujil U3MEeHEeHHUe
nocyienosarelbHOCTH nyTeM pekomOuHauuu JJHK-nocnenosarensHocTel. C
MOMOIIBIO CTAHAAPTHBIX CIIOCOO0OB MOXHO, HAPUMEP, BBHIIOJHATH OOMEHBI
OCHOBAaHUSMH, YAAJIATH YaCTH MOCIENOBATEIbHOCTEH NN NOOABISTh MIPUPOIHBIE WU
CUHTeTHYecKue nocnenosareabrHocTu. s ceaspiBanus JJHK-pparmenTos npyr ¢
APYroM K pparMeHTaM MOKHO MPUCOENNHATH aJaTePbl HIIH JUHKEPHI, 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.

Hanpumep, co3naHue KJI€TOK pacT€HUH C YMEHbIIEHHON aKTUBHOCTbIO T€HHOTO
IPOAYKTA MOXKET ObITh JOCTUTHYTO IMYTEM 3KCIPECCHUH MO MEHbIIEH Mepe OHOM
cootBercTByrOLEeN anTucMbicaoBoil PHK, onnoit cmeiciosoit PHK ansa noctuskenus
KOCYINPECCUOHHOTO 3¢ deKTa, MM NyTeM 3KCIPECCHH 110 MeHbIIel Mepe OTHON
COOTBETCTBYIOIINUM 00pa3oM KOHCTPYUPOBAHHOM pruOOCOMBI, KOTOpas crienududecku
paclieniaseT TPAHCKPUIIThI YKa3aHHOTO BbIlIe FeHHOTO npoaykTa. C 3TOH Lenblo B
MEePBYIO oUYepenb MOKHO ucnoab3oBaTh JIHK-Monekynibl, KOTOpbIE OXBATHIBAIOT BCIO
KOAMPYIOIIYIO MOCIEeA0BATEIbHOCTh T€HHOTO MPOAYKTA, BKIIOUas JI0ObIe BO3SMOXKHO
NPUCYTCTBYIOIIHE (PJIAHKUPYIOIIHE OCIen0BaTeIbHOCTH, a Takxke JJHK-Monekynbl,
KOTOpbI€ OXBATHIBAIOT TOJIBKO YaCTH KOJUPYIOLIEH MOCIe0BATEIbHOCTH, IPUYEM 3TH
YaCTH JOJIKHBI OBITh JOCTATOUYHO JAJIMHHBIMHU, YTOOBI MPOSIBIATH B KJIETKAX
AHTUCMBICTOBOM 3(pdekT. BozmokHOo Takke ucnonab3zosanue JJHK-
MOCJIeI0BATENbHOCTEN, KOTOPbIE UMEIOT BBICOKYIO CTENEHb 'OMOJIOTUH IO
OTHOILIEHHUIO K KOAUPYIOLIUM MOCIEeA0BATENbHOCTSM I'€HHOIO MPOAYKTa, OAHAKO HE
SIBIAIOTCS MOJHOCTBIO UAEHTUYHBIMHU UM.

IIpu skcnpeccuy MOJIEKyJ HYKJI€UHOBON KUCIOTHI B PACTEHUSX,
CHUHTE3MPOBAHHBIA OEJIOK MOXKET OBbITh JIOKAJIN30BaH B JIOOOM KeJIaeMOM
KOMIapTMEHTE pacTUTENbHON kiaeTku. OgHaKo, I TOTO YTOOBI TOCTHYb
JIOKaJIU3alluy B ONPEJEIEHHOM KOMIIAPTMEHTE, MOKHO, HalIpUMeEpP, KOAUPYIOLIYIO
obnactp cBa3ath ¢ JJHK-nocnenoBaTenpHOCTSIMH, KOTOPbI€ TaPAHTUPYIOT

JIOKAJIN3avK0 B ONIPpE€ACIICHHOM KOMIIAPTMCHTC. Taxkoro poaa moCiaea0BaTCIIbHOCTU
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M3BECTHBI CIIEIHAINCTAM B JAHHOHW 00acTu TeXHUKHU (CM., HampuMmep, Braun u np.,
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). Monekynbl HyKJI€UHOBOH
KHMCJIOTBI TAK)K€ MOTYT 3KCIIPECCUPOBATHCS B OpraHesax KJIeTOK PaCTeHUMH.

TpancreHnele KJIETKU PACTEHUN MOXKHO C MOMOIIBK M3BECTHBIX TEXHOJIOTHIM
pereHepupoBaTh B IeJIble paCTeHUs. B mpuHIIUNE, TPAHCTeHHBIMH PACTEHUSIMU MOTYT
OBITh pacTeHUs JIOOBIX KeJaeMbIX BUJOB PACTEHHI, T.€. HE TOJbKO OAHOAOJbHBIE, HO
TaK>Xe W ABYAOJbHBIE pacTeHusi. TakuM 00pa3oM, MOKHO MOJYYUTh TPAHCTEHHbBIE
pacTeHus, KOTOpble MPHOOPEn U3MEHEHHbIE CBOMCTBA MyTEM CBEPXIKCIPECCHH,
CYyNpeCcCHU MJIM HUHTHOMPOBAHUS TOMOJOTHYECKUX (= MPHUPOIHBIX) FT€HOB HJIH
NOCJIEJOBATEIbHOCTENH T€HOB MJIH HKCIPECCUU T€TEePOJOTHUYHBIX (= UyKEPOIHBIX )
T€HOB FUJIH MOCJIEIOBATEIbHOCTEH T€HOB.

[IpennoutrurenbHo coequnenus (I) B cOOTBETCTBUH ¢ H300pETEHUEM MOXKHO
NPUMEHSTh B TPAHCTEHHBIX KYJIbTYpPax, KOTOPbIE YCTOWUHMBBI K PETYJISITOPAM POCTa,
TaKUM Kak, Harpumep, 2,4-D, nukamOa, unu k repbunmngam, KOTOpble HHTHOUPYIOT
He3aMeHuMble (EePMEHTHI paCTeHUN, HampuMep, aneronakrarcuarassl (ALS), EPSP
CUHTa3bl, TIyTaMUHCHHTa3bl (GS) nnu ruapokcudpeHnInupyBaTAnOKCUTEHA3bI
(HPPD), nnu k repbuniunam u3 rpynmnsl Cyab(GOHUIMOYEBUH, ITH(POCATOB,

10 (pOCHHATOB UK O€H30MIN30KCa30JI0B U AHAJOTUYHBIX aKTUBHBIX COEIMHEHHH,
WM K JIFOOBIM JKeJJaeMbIM KOMOMHALMAM 3TUX aKTUBHBIX COEIUHEHHUII.

Oco0eHHO MPeAnOUTHTENBHO COEANHEHNsI B COOTBETCTBUH C U300peTeHHEM
MOJKHO NMPUMEHSITh B TPAHCTEHHBIX KYJbTYPHBIX PACTEHUSAX, KOTOPbIE YCTOWUYUBEI K
KOMOMHaUuu ri1udocaToB U rIO(GOCUHATOB, TIH(POCATOB U CYIb(HOHUIMOYEBUH UITH
UMH1a30JUHOHOB. Hanbosee mpeanouTUTEeNbHO COCIMHEHUSI B COOTBETCTBUH C
N300peTeHneM MOJKHO MPUMEHSTh B TPAHCTEHHBIX KYJIbTYPHBIX PACTEHHUSAX, TAKUX KaK,
HarpuMmep, KyKypy3a HJIM COsl ¢ TOPTOBBIMH HAUMEHOBAHUSAMH UJIH 0003HAUYEHUSIMHU
Optimum ™ GAT™ (Glyphosate ALS Tolerant).

[Ipu mpuMeHEHUH aKTUBHBIX COEUHEHUH B COOTBETCTBUH C U300PETCHUEM B
TPAHCTEHHBIX KYJIbTypaX, MPOSBISIOTCS HE TOJBKO 3P (PEeKThl B OTHOMEHUH BPEIHBIX
pacTeHull, HaONO1aeMble B APYTUX KYJIbTYpax, HO TaKKe 4acTO 3PP eKTh, KOTOpHIE
criennpUIHBI JJIsI IPUMEHEHHS] B KOHKPETHON TPAHCTE€HHOW KyJIbType, HAaIpuUMep,
M3MEHEHHBIH MM crienuUIeCKH pacClIuPEeHHbIN CIEKTP COPHAKOB, C KOTOPBIMHU
MOXHO BeCTU O0pbOy, H3MEHEHHbIE HOPMbI BHECEHHUsI, KOTOPbIE MOXKHO HCIIOJIb30BATh

AJIsE TIPUMEHCHUS, MPEATTOUTUTECIIBHO XOpOolIas KOM6I/IHI/IpyeMOCTb C Fep6I/II_II/II[aMI/I, nmo
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OTHOIIEHHIO K KOTOPBIM TPAHCTEHHAs KyJbTYpa YCTOHYMBA, a TAK)KE BIUSHHUE HA POCT
U YPOXKaHHOCTb TPAHCT'E€HHBIX KYJIbTYPHBIX PACTCHHI.

Takum obpa3om, uzoOpereHne Takke OTHOCUTCS K TPUMEHEHUIO COeIUHEHHUH
dopmyasl (I) B coOOTBETCTBUU ¢ M300peTeHNEM B KauecTBe repOouuaoB st 6opbObI ¢
BpPEIHBIMHU PACTEHHUSIMU B TPAHCT€HHBIX KYJIbTYPHBIX PACTCHHSIX .

CoenuHeHHs B COOTBETCTBHH C N300PETEHHEM MOXKHO IPUMEHSTH B BHJE
CMa4YMBaEMbIX TMOPOIIKOB, 3MYJIbITHPYEMBIX KOHLIEHTPATOB, Pa3OpbI3THBAEMbIX
pPacTBOPOB, MPOAYKTOB JJIsi ONMBUTHBAHKS MJIU TPAHYJ B OOBIYHBIX COCTaBax. Takum
obpazom, nzodpereHue Takxke 00ecreynBaeT repOUUIHbIE U PETYIHPYIOIIHE POCT
pacTeHHii KOMITO3HUIMHU, KOTOPbIE COAEPIKAT COEAMHEHUSI B COOTBETCTBUH C
n300peTeHuem.

CocraBbl COeIMHEHHI B COOTBETCTBUH C H300pETEHHEM MOTYT OBIThH
NPUTOTOBJIEHBI PA3JIMUHBIM 00Pa30M, B 3aBUCUMOCTHU OT TpeOyeMbIX OMOIOrHYeCKHX
u/unu GU3UKO-XMMUYECKUX MapaMeTpOB. Bo3MOKHbBIE COCTAaBbI BKJIIOYAIOT,
Harpumep: cmaduaemblie nopomku (WP), pactBopumslie B Bone nopowmku (SP),
pacTBOpUMBIE B BOAE KOHLIEHTPATHI, 3MyJbrupyembie koHIeHTpaThl (EC), samynbcuu
(EW), Takue xak 3MyJbCUH MacCJIO-B-BOJIE W BOJla-B-Macje, pa3dpbI3ruBaeMblie
pacTBOpBI, CyCIIeH3MOHHbIe KOHLeHTpaThl (SC), Aucnepcuu Ha MacasTHON UJIM BOJHOMN
OCHOBE, CMEIINBaeMbI€ C MACJIOM PacTBOPBHI, KancynbHble cycneH3uu (CS), mpoayKThl
anst onbliuBanus (DP), cpeacTBa s mpoTpaBIUBaHUs CEMSIH, TPAHYJIbI s
pa3OpacbiBaHHS U BHECEHHs B mouBy, rpanyisl (GR) B Bune Mukporpany,
HaIbLIsIeMbIX, a0COPOLMOHHBIX M aACOPOLMOHHBIX T'PAaHYJ, JUCTIEPTUPYEMbIE B BOJIE
rpanyssl (WG), pacTBopuMblie B Boae rpaHybl (SG), COCTaBbI B yIbTpaMaJbIX
o0beMax, MUKPOKATICYJIbl U BOCKU. DTU OTIEJIbHbIE THITbI COCTABOB B MPHUHIUIIE
U3BECTHBI U onucaHbl, Hanpumep, B: Winnacker-Kichler, "Chemische Technologie",
T. 7, C. Hanser Verlag Munich, 4-e usn. 1986, Wade van Valkenburg, "Pesticide
Formulations", Marcel Dekker, N.Y., 1973, K. Martens, "Spray Drying" Handbook, 3-
e usa. 1979, G. Goodwin Ltd. London.

BcnomorartenbHble CpeaAcTBa, HEOOXOAUMBIE IJIsl IPUTOTOBJIEHUSI COCTABOB,
TaKue KaK HHEPTHBIE BELIECTBA, MOBEPXHOCTHO-aKTHBHbIE BEI[ECTBA, PACTBOPUTENH U
npyrue nobaBKH, TakKe H3BECTHBI 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
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"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, "Grenzflichenaktive Athylenoxid-addukte", Wiss. Verlagsgesell.,
Stuttgart 1976, Winnacker-Kiichler, "Chemische Technologie", T. 7, C. Hanser Verlag
Munich, 4-e u3nx. 1986.

Ha ocHOBe 3TUX COCTaBOB MOJKHO TaK’Ke MOJy4yaTh KOMOWHALIMY C APYTUMH
AKTUBHBIMHU COEMHEHHSIMH, HAPUMEpP, MHCEKTHIUAAMU, aKapULIHIaAMH,
repOunugamMu, GyHruuuIaMu, a TakK:Ke ¢ aHTHAOTAMU, YIOOpEHUSIMU H/UITH
peryJsiTopaMH pocTa, HAapUMep, B BHJI€ TOTOBOI'O COCTaBa UJIU B BUAE OAKOBOM
CMecCH.

AKTHBHBIE COEJUHEHHS, KOTOPbIE MOKHO MPUMEHATh B KOMOHMHALINH C
COEIMHEHUSMHU B COOTBETCTBUHU C U300pPETEHNEM B CMELIAHHBIX COCTABaX WJIH B
0aKOBBIX CMECSX, MPEICTABISIOT COOOM, HAIPUMEDP, U3BECTHBIC AKTUBHbBIE
COEAMHEHUs, NeHCTBUE KOTOPBIX OCHOBAHO Ha MHTHOMPOBAHHUH, HAIPUMED,
alleTOJIAKTAaTCUHTA3bl, aueTuiI-CoA kapOOKCHIa3bl, IEI0I030CHHTA3HI,
SHOJIMHUPYBIIIIUKUMAT-3-pochaTcuHTa3bl, IIYTAMUHCHHTETA3bI, /-
rUAPOKCU( CHIIITUPYBATANOKCUT€HA3bl, PUTOCHAECATYPa3bl, poTOCHUCTEMBI I,
dorocuctems! Il mnm nporonoppupUHOreHOKCUAA3bI, KAK ONMUCAHO, HAIIPUMED, B
Weed Research 26 (1986) 441-445 unu "The Pesticide Manual", 16-e usganue, The
British Crop Protection Council and the Royal Soc. of Chemistry, 2006 u
LIUTUPYEMOIl B TaHHOM JIOKYMEHTe JuTeparype. M3BecTHble repOuuabl MK
PeryJsiTOpbl POCTa PACTEHUH, KOTOPbIE MOKHO KOMOMHUPOBATh C COEJUHEHUSIMU B
COOTBETCTBHUU C U300pEeTEHHEM, MPEACTABIAIOT COOOH, HAPUMED, HUKETPUBEIEHHBIE,
re yKa3aHHble aKTUBHbBIE COEIUHEHUsT 0003HauYeHbl MO0 CBOUM "OOIIMM Ha3BaHUEM"
B COOTBETCTBHH ¢ MexayHapoaHOH opranuzanuei no cranpapruzauun (ISO), nubo
XUMHYECKUM Ha3BaHUEM WJIH KOJOBbIM HOMepoM. OHHU Bcerya OXBaThIBAIOT BCE
¢bopMBbI IpUMEHEHUS, TaKHe KaK, HAIPUMEP, KUCIOThI, COJHU, CIIOXKHBbIE 3P UpPBI, a
TaK)Xe BCE M30MepHbIE POPMBI, TAKNE KaK CTEPEOU30MEPhl H ONITHYECKHE H30MEPHI,
JaXke €CJIM TaKOBbIE HE YIIOMHHAIOTCS HEMOCPEACTBEHHO .

[MpumepaMu Takux repOULIUIHBIX KOMIIOHEHTOB JJIsl CMELINBAHUS SIBJISIOTCS:

aueroxjop, amudayopden, amudayopdeH-HaTpuii, axkJOHUPEH, anxaxyop,
AJUTMAOXJIOP, AJUIOKCHAUM, aJNIOKCUAUM-HATPUNH, aMETPUH, aMUKapOa3oH, aMUOXJIOP,
aMunocynbPpypoH, 4-amuHO-3-x10p-5-PpTop-6-(7-PpTop-1H-ungon-6-un)nupuaun-2-

KapOOHOBasg  KHUCJOTA, aMUHOLIMKJIONUPAaXJop, AMHHOLMKJIONUPAXJIOp-KaIui,



10

15

20

25

30

21

AMHUHOLMKJIONMUPAXJIOP-METHJI, AaMUHONHUPAIUI, AaMHUTPOJ, CcylbpamMaT aMMOHUS,
aHunogoc, acynam, arpasud, aszapeHuAuH, aszumcyiabypoH, OednyOyramun,
OeHazonuH,  OeHazonuH-3THI,  OeHdaypanun,  OeHdypesar, OeHCyIbdypoOH,
Oencynbdypon-merun, OeHcynua, OeHTra3oH, OenszoOunukioH, OeHzodeHarm,
OunukionupoH, Oudenokc, Ounanadoc, Ounanadoc-natpuii, Oucnupudax,
Ooucnupubak-HaTpuii, Oukcio3oH, Opomamuna, OpomOytua, OpomMpeHOKCUM,
OpPOMOKCHHUIJI, OPOMOKCUHMI-OyYTUPAT, -KaJUi, -TeNTaHOAT U -OKTaHOAT, Oy30KCUHOH,
Oyraxmop, Oyradenauun, Oyramudoc, OyreHaxjop, OyTpanuH, OYTPOKCUIUM,
Oytunart, kadpencrpon, kapdberamun, kapheHTpa3oH, KapPeHTPa3OH-3TUI, XJIopaMOeH,
xaopOpomypoH, 1-{2-xmop-3-[(3-uukiaonponuin-S-rugpokcu-1-meruin-1H-nupazon-4-
wi1)kapOoHmi]-6-(TpudTopmMeTn )P eHnn  nunepuanH-2-0H, 4-{2-xmop-3-[(3,5-
numetui- 1 H-nupazon-1-un)merun]-4-(metuncynbonun)oensonn }-1,3-gumernn-1H-
nupaszon-5-un 1,3-numerun-1H-nupaszon-4-kapbokcunar, xnopdenak, xmopdeHak-
HaTpuil, xyopdeHnpon, xIophaypeHod, XIOoppIypeHOI-METHJ, XJOPHIA30H,
XJOPUMYPOH, XJOPUMYPOH-3TUN, 2-[2-Xy0p-4-(MeTuncynbporui)-3-(mopdonun-4-
WIMETHIT)0eH301 -3 -TUAPOKCHIIUKIIOTeKC-2-eH-1-0H, 4-{2-xmop-4-
(metuncynbdponmn)-3-[(2,2,2-rpudropsTokcu )mernn|oenszonn } -1-stun-1H-nupaszon-

5-un 1,3-numernn- 1 H-nupason-4-kapbokcunar, xjaopdranum, XJIOPTOJYPOH,
XJIOPTaI-AUMETHI, XJIOpCynbdypoH, 3-[S-xnop-4-(TpudpTOopMeTHI)NUPUANH-2-U]-4-
IUAPOKCU-1-MEeTUNIUMUIa30JUAUH-2-0H, UWUHUJOH, UMHUJIOH-3TUJ, LUHMETHUJIUH,
HUHOCYNbPYPOH, Kiganudoc, KIeTOauM, KJIOAMHA(OMN, KIOAUHAPOM-IIPOMapTHII,
KJIOMa30H,  KJOMEINpON,  KJIOMHPaNWJ,  KJIOPAaHCYyJlaM,  KJIOPaHCYJIaM-MEeTHI,
KYMHJIYPOH, LHMaHAMHJ, LHAHA3WH, LHUKJOAT, LHUKJIOMUPAHUJ, LUKJIOMHPUMOPAT,
LUKJIOCYJIb(aMYpPOH, LHUKJOKCUAUM, nuraitodon, nuranopon-0yTun, uunpasuH, 2,4-
D, 2,4-D-6yrotun, -OyTuji, -AUMETHIAMMOHWH, -AUOJAMHUH, -3TUJ, -2-3THJITEKCHUII,
-u300yTHII, -H300KTHUJI, -U30TPOMUIAMMOHUHN, -KaJUi, -TPHUU3OMPONAHOJAMMOHUN U
-tponamuH, 2,4-DB, 2,4-DB-0yTun, -nuMeTUNaMMOHHWN, -M300KTHJ, -KaJlud U
-HATPUH, NaiiMypoH (IUMpPOH), AAJAIOH, 1a30MET, H-IeKaHOoJ, necMenudam, TeTO3MII-
nupasonat (DTP), nukamba, nuxmoOeHun, nuxjopmnpon, auxjopnpon-P, nuknodomn,
nuknodon-merun, aukinodon-P-mernn, nukinocynam, nudenszoksar, aupaydeHukaH,
nudnaydpenzonup, nupaydensonup-narpuii, numePypoH, TUMENHUNIEpaT, TUMETAXJIOP,
OUMETaMeTPUH, AUMeTeHaMmuz, auMmMereHamua-P,  3-(2,6-apumerundenun)-6-[(2-
TUAPOKCH-0-OKCOUHKIOrekc-1-eH-1-un)kapbonun]-1-merunxunasonun-2,4(1H,3H)-

JTUOH, 1,3-numernn-4-[2-(metuncyabdonnn)-4-(tpudropmerun)oenzounn|-1H-
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NUpPason-S5-uu 1,3-numerun-1H-nupason-4-kapbokcunar, OUMeTPacyabPpypoH,
OUHUTPAMHUH, TUHOTEpO, nudeHaMua, TUKBAT, AUKBAT-TUOPOMUA, TUTUOMHUD, AUYPOH,
DMPA, DNOC, »sunoran, EPTC, scnpoxapbd, strandaypanun, >3TaMeTcyiabpypoH,
3TAMeTCyNbQypOH-METUJ, OSTHO3UH, 3TOpyMmecar, OTOKCU(PEH, OSTOKCUPEH-ITHUI,
3TOKCHUCYNbPYPOH, 3TOOCH3aHuA, 3TUA [(3-{2-xn0p-4-PTOp-5-[3-MeTHN-2,6-11O0KCO-4-
(Tpudropmernn)-3,6-quruaponupumuaun- 1 (2H)-un]dpenokcu j nupunun-2-

wi)okcu Jauerat, F-9960, F-5231, T.e. N-[2-xmop-4-pTop-5-[4-(3-pTopnpomnmn)-4,5-
auruapo-S-okco-1H-Terpazon-1-un]penun]srancyisponamun, F-7967, Te. 3-[7-
xJjop-5-prop-2-(Tpupropmernn)-1H-6ensumunazon-4-unl-1-metun-6-
(Tpudpropmerun)mupumunui-2,4(1H,3H)-nnox, ¢denokcamnpor, ¢denokcamnpon-P,
denokcanpon-s>tus, (QeHokcanpon-P-3tun, ¢enokcacynbpoH, (EHKBUHOTPHUOH,
dbenTpaszamun, ¢bnammnpon, ¢namnpon-M-H30mpOTHUII, b namnpon-M-meTu,
dnazacynbdpypoH, daopacynam, draopnupaykcuden, dropnupaykcudpeH-O0eH3u,
bnyazudon, dayasudon-P, d¢nyasudon-6yrun, dnyasupon-P-oyrun, daykapbdason,
dbnykapOaszon-HaTpuii, payuerocynbdypoHn, ¢payxnopanuH, Gaydpenaner, ¢aydenmup,
baydennup-sTu, bnymercynam, bIyMuKIOpaK, (b IyMUKIIOpaK-TIEHTUI,
baymuokcasul, (ayomerypoH, ¢aypeHos, GaypeHON-OyTUNI, -AUMETHIAMMOHUUN U
-metus, ¢ropriaukoder, ¢ropraukoden-3Tun, ¢Guaynponanat, QaynupcyiabypoH,
baynupcynbPypoH-MeTUI-HATPUH, QAypuaoH, QAypoOXJOpUAOH, (IypOKCUIIHD,
baypokcunup-mentus, ¢aypramoHn, ¢ayTtuanet, ¢ayruaner-mMmeTua, ¢omecaden,
domecaden-narpuii, ¢opamcynbpypoH, ¢ocamun, raOGOCUHAT, TIHO(OCHHAT-
amMMmoHuil, riarodocuHar-P-natpuii, rimodocunar-P-ammonuii, riwodocuHatr-P-HaTpuid,
riudocar, riaudocaT-aMMOHHUH, -U30MPOMUIAMMOHHUH, -ITUAMMOHUH,
-TUMETUJIAMMOHUM, -Kanui, -HaTpuil u -Tpumesuii, H-9201, t.e. O-(2,4-numeTun-6-
Hutpodenun)-O->tun uzonponmipochopamunoruoar, raiaykcuden, ramaykcudpeH-
Metuja, ramocaden, ranocyiab@ypoH,  rajgocyiabPpypoH-mMeTus,  rajgokcudorm,
ranokcudon-P, ramokcudpon-3TokcudITUI, rajokcudon-P-3TokcusTun, rajiokcudor-

metu, rajokcudon-P-merun, rekcasunon, HW-02, t.e. 1-(numerokcudocdopun)stun

(2,4-nuxnopdeHokcu )amerar, 4-runpoxcu-1-mMeTokcu-5-mMeTun-3-[4-
(TpudTOPpMETUN )TUPUANH-2-HJI |AMUA30IUIUH-2-0H, 4-runpoxcu-1-merun-3-[4-
(TpudTOpMETUN )TUPUANH-2 -1 |AMUA30IUUH-2-0H, (5-ruppoxcu-1-merun-1H-

nupaszon-4-un)(3,3,4-rpumeruin-1, 1 -quokcnno-2,3-nurunpo-1-o0enzoruoden-5-
WI)METaHOH, O-[(2-runpokcu-6-okcouukaorekc-1-en-1-mn)kapoonmn]-1,5-gumernn-3-

(2-metundenunn)xunazonus-2,4(1H,3H)-nnon,  mumasamerabeHs, uma3aMmeTabeH3-
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METHJI, UMa3aMOKC, IMa3aMOKC-aMMOHHUN, NMa3aNuK, UMa3aniuK-aMMOHUIN, UMa3amup,
MMa3anup-u30NpONUIAMMOHHM, HWMa3akBUH, MMa3aKBUH-aMMOHHI, WMa3eTanup,
MMa3eTanup-aMMOHUM, UMa30CyabPypoH, uHAaHO(aH, nHAa3udIaM, Hoaocyab(ypoH,
fonocyabQypOH-METUNI-HATPUH, MOKCHHIIJ, MOKCHHWI-OKTAHOAT, -KaJIUH M -HATPUH,
undenkapba3oH, HM30NMPOTYPOH, H30YpPOH, H30KcabeH, u3zokcadayTosa, kapOyTuiar,
KUH-043, Tt.e. 3-({[5-(audropmerun)-1-metun-3-(tpudpropmerun)-1H-nupazon-4-
Wi |MeTHI } cybGOHUIN )-5,5-numerun-4,5-nuruapo-1,2-okcaszon, KeTOCTHpPaIoKC,
naktoden, nenauwn, nuHypoH, MCPA, MCPA-OGyTOTHJ, -TUMETUJIAMMOHUM, -2-
STUJITEKCUJI, -U30TIPONUIaMMOHNH, -Kanuil u -Hatpuii, MCPB, MCPB-meTun, -3tun u
-HATPUH, MEKOINpPOI, MEKONpOm-HaTpui, u -OyToTui, Mekompon-P, mekompomn-P-
OyTOTHJI, -AUMETHJIAMMOHHH, -2-3TIJITEKCHJI M -Kanuid, Medenaner, MedIyunun,
Me30CyNbQYpOH, Me30CyIbPypOH-METUJ, ME30TPUOH, MeTaOeH3THA3ypOH, MeTam,
MetaMu(On, METAMHUTPOH, MeTa3axJjiop, MeTa3ocynbPypoH, MeTabeH3THA3YPOH,
METHOTUPCYIb(YPOH, METHO30JI1H, 2-({2-[(2-METOKCUITOKCH )METHJI |-6-
(TpudTOpMETHUN )TUPUANH-3 -1JI } KAPOOHUI UM KJIOTeKCaH- 1,3 -110H, METHUI
W30TUOLMAHAT, 1-metun-4-[(3,3,4-tpumetun-1,1-guokcuno-2,3-guruapo- 1 -
oenzornodeH-5-mn)kapoonmn]- 1 H-nmupazon-5-un npomnaH-1-cynbsdoHar,
METOOPOMYPOH, METOJIAXJIOP, S-METOJaXxJIop, METOCYJIaM, METOKCYpPOH, MeTpUOy3HuH,
METCYJNbPYypPOH, METCYJIb(QYpPOH-METHUJ, MOJHMHAT, MOHOJHMHYPOH, MOHOCYJIb(YpOH,
MOHOCYJIb(ypoH-choxkHBIH 3¢up, MT-5950, t.e. N-[3-xnop-4-(1-meTunsytun)denn]-
2-MeTUJINEeHTaHAMU]I, NGGC-011, Harnponamu/n, NC-310, T.€. 4-(2,4-
auxjopOeH3ou)-1-MeTuin-5-0eH3UITOKCUTTUPa30JI, HeOypOH, HUKOCYJIb(YPOH,
HOHAaHOBasi KUCJOTa (MeNaproHoBasi KUCJIOTa), HOP(JIYpa3OH, OJIEMHOBas KHCJIOTa
(;kupHBIE KHCJOTHI), oOpOeHkapO, opTOCyibdaMypOH, OpH3AJIUH, OKCATUAPTHUI,
OKCaJNa30H, OKCcacyJdb@ypoH, OKCa3sukiIoMe(dOH, OKCOTPHUOH  (JJAHKOTPHUOH),
okcupuyopdeH, mapakBar, mapakBaT AuUXJOpuna, nedyjar, NEeHIUMETaJluH,
MEHOKCYyJIaM, NEeHTaxJOP(EeHOJ, NEeHTOKCAa30H, NETOKCAMHJ, IeTpOoJeiHbIe Macha,
benmenudam, mukiIopaMm, NHUKOJWHA(PEH, MHUHOKCaIeH, mumnepodoc, MPEeTHIAXJIIop,
NPUMHUCYJIbQYPOH, TPUMHUCYIbQYPOH-METUI, MPOAUAMHUH, MPOGOKCUIUM, MPOMETOH,
OPOMETPUH, MPOMAxXJop, MNPONaHWI, Mpomnakeuszadomn, mnpomasuH, npodam,
NPOMHU30XJIOP, MPOMOKCHKapOa30H, MPOMOKCHKapOa3oH-HATPHE, TPOMUPHUCYIbPYPOH,
nponu3damMuna,  npocyibdokapd, mpocynbdypoH, nupakigonuna, nupadayden,
nupadaydeH-3Tui, nupacyiabGoTon, mupaszoNuHar (mUpasoiaT), MUPas3ocyab(ypoH,

nupasocyiabPypoH-3Tun, nupazokcudeH, nupudbambeH3, nupudamMOeH3-H30NMPOIHII,
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nupubambeHn3-nponun, nupubeH30kcuM, nupudyrukapd, mnupumadon, nUPUIAT,
nupudranug, TUPUMHHOOAK, MUPUMUHOOAK-METHUJ, NUPUMHUCYIb(aH, NUPUTHOOAK,
NUpUTHOOAK-HATPUM, THUPOKcAcyiab(POH, MNHPOKCYJIaM, XHUHKJIOpPAaK, XHHMEpAK,
XUHOKJAMWH, Xuzajodormn, xwusanodon-atun, xusanopon-P, xwusanodon-P-stumn,
xuzanodon-P-repypun, QYM-201, QYR-301, pumcynbdypon, cadpaydenamum,
CETOKCHAMM, CHAYPOH, CHMAa3WH, CHUMETPUH, CYJBKOTPUOH, CYJIb(EHTPA30H,
cyiabpomMeTypoH, cynbhomMerypoH-meTHi, cyiabdpocynbdypon, SYN-523, SYP-249,
T.¢. l-3TOKCHU-3-MeTHI-1-0KCOOYT-3-eH-2-un S-[2-xyn0p-4-(TpudTopMeTHi)peHOKCH |-
2-nutpobenszoar, SYP-300, T.e. 1-[7-¢pTop-3-0kco-4-(npon-2-uH-1-un)-3,4-gurunpo-
2H-1,4-6eH30kca3uH-6-m]-3-nponui-2-TuokcoumMunaszonuaunu-4,5-nuon, 2,3,6-TBA,
TCA (tpuxnopykcycHast kucinora), TCA-Hatpuili, TeOyTHypOH, TepypUITPUOH,
TeMOOTPHOH, Tempajokcuaum, tepOamun, TepOykapO, TepOymeToH, TepOyTHIIA3WH,
TepOyTpuH, TeTPAYNUPOJTUMET, TCHUIXJIOP, THA3ONMUP, THeHKapOa30H, THeHKapOa3oOH-
metus, TupeHcynbhypoH, TuheHCYAbPypoH-MeTHI, THOOEHKapO, THadeHauw,
TOJNHUPANAT, TOMPAME30H, TPAJKOKCHAUM, TpuadaMoOH, TpHUajiaT, TPHACYIb(ypoOH,
Tpuasudiam, TpubOeHypoH, TpuOEeHypOH-METHI, TPUKJIONUP, TPUATA3MH,
TpudrokcucynpypoH, TpudaokcucyabHypoH-HATPUI, TpUQIYyAMMOKCA3UH,
Tpudnypanud, TpudpaycyabPypos, TpudpaycyirbQypoH-METHNI, TPUTOCYIb(PYpPOH,
cynbdar MOYE€BUHBI, BEpHOJIAT, 7J-0862, T.€. 3,4-nuxnop-N-{2-[(4,6-
AUMETOKCUMTUPUMHUIUH-2-H1JT)OKCH |OSH3 I } aHUITHH.

IIpumepamMu peryasaTopoB pOCTa paCTeHUH B KaueCTBE BO3MOXHBIX KOMIIOHEHTOB
IJIsI CMELINBAHUS SIBIISTIOTCSL:

anubensonap, anubeH3onap-S-MeTu, S-aMUHOJIEBYJIMHOBASI KUCJIOTA,
AHIUMUIO0J, 6-0€H3UITAMUHOTIYPUH, OPACCHUHOJIUI, KaTEeXOJI, XJIOPMEKBAT XJIOPU,
KJIOMIPOM, MUKJIAHUIHL, 3 -(LUKIONPOT- | -eHIJI)TPOMUOHOBAs KUCJIOTA, JAMHHO3H/I,
Ia30MeT, H-JIeKaHOJ, TUKETYyJaK, TUKEeryIaK-HAaTPUH, SHIOTAJ, SHAOTAI-TUKAJHH,
-nuHaTpuii, © MOHO(N,N-auMeTnIanKkuiaMMoHuii), 3TedoH, Gaymerpanun, GpaypeHou,
baypenon-oyrun, paypnpumunoi, GopxiaophenypoH, rub0epeTnHOBAsT KUCIOTA,
nHaOeHun, nagoa-3-ykcycHas kuciora (IAA), 4-unon-3-unmacinsHas KHCIOTA,
U30MPOTHOJIAH, MPOOEHA30JI, JKACMOHOBAsI KMCJIOTA, CJIOKHBIA METHIIOBBIN 3 up
’)KACMOHOBOMW KHUCJIOTHI, THAPA3UI MAJEUHOBONW KUCJIOTHI, MEMUKBATXJIOPUL, 1-
MeTunnukionponex, 2-(1-madprun)aneramun, 1-HapTHIYKCYyCHAs KUCIOTA, 2-
HaQTHIOKCUYKCYCHAsE KUCJIOTA, CMEeCh HUTPOPEHONATOB, 4-0kc0-4[(2-

(beHmIATHI)aMUHO |MacIsiHas KUCIIOTa, nakiaobyTpaszon, N-penunpraramoas
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KHCJIOTa, MPOreKCaauOH, MPOTeKCaIUOH-KaJIbLHi, TPOTHAPOKACMOH, CAIHIIMIOBAS
KUCJIOTa, CTPUTOJIAKTOH, TCKHA3€H, TUAUA3YPOH, TPUAKOHTAHOJI, TDUHCKCAIIAK,
TPUHEKCAMaK-3TUJ, uuToaed, yHMKOHA301, YHUKOHA301-P.

AHTUIOTBI, KOTOPbIE MOKHO NMPUMEHATh B KOMOMHAIUH C COEAMHEHUSIMU
dopmyasl (I) B COOTBETCTBUH ¢ H300peTeHNEM U HeO0sA3aTeIbHO B KOMOMHAIINY C
JOTOTHUTEIbHBIMU aKTUBHBIMU KOMIIOHEHTAMH, TAKUMH KaK MePEeUHCIEHHbIE BbIIIE
HMHCCKTHIUAbI, aKapULHUAbI, Fep6I/IL[I/II[bI, (1)YHFI/IL[I/II[I:;I, npeanoOYTUTEIIbHO BbI6I/IpaI'OT u3
IPYIIIbI, KOTOPasi COCTOUT U3 CJIEIYIOLIUX

S1) Coenunenus gopmynst (S1)

(Ra)im )R

2 (S1)

2

r7Ie CUMBOJIbI U MHIEKCHI OTIPENENISIIOTCS CIEAYIO UM 00pa3oMm:

na O3HadaeT HaTypahapHOe uyucio oT 0 go 5, npennoututenbHo ot 0 1o 3;

Ra' osmauaer ramoren, (C,-Cy)-ankmi, (C,-Cy)-ankokcu, Hurpo uinu (C1-Cy)-
raJIOT€HAJIKUII,

W, O3HavaeT He3aMELIEHHBINH WU 3aMEIIEHHBIN JBYXBaJE€HTHbIN
FeTepOI_II/IKJ'II/ILIeCKI/II‘/'I paaukaJ U3 rpynmnbl 4aCTUYHO HCHACBIICHHBIX NJIN
apOMATUYECKUX MATUYJIECHHBIX T€TEPOLUKIIOB, UMEIOIIUX OT 1 10 3 KOJbLEBbIX
reTepoaToMOB, BbIOpaHHbIX U3 rpynnbl N u O, rae B KoJble MPUCYTCTBYET IO
MeHbIIIeH Mepe OAUH aTOM a30Ta M He 0oJjiee OTHOrO aToMa KHUCJIOpoaa,

MPEeANOYTUTENBHO pagukai u3 rpymmst (Wa') - (Wah),

N ~ N ~ N _(CHZ)mA
R5 )_N RS O_N
A R 6 RAG RA7 A

(W,1) (W,2) (W,3) (W,4)

rae

ma o3Havaet 0 unu 1;

RA2 O3Ha4aeT ORA3, SRA3 1 0) 0% NRA3RA4 WA HACBIIEHHBIN UJIH
HEHACBILIEHHBIN 3-7-4J€HHBINA FeTePOLUKI, UMEKOIIUN 10 MEHbIIEN Mepe OJUH aTOM

a30Ta U 710 3 TeTepoaToOMOB, NPEANOUTUTENbHO U3 Ipynnel, coctosimeit us O u S,
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KOTOPBIH NpHUCOeANHEH K KapOoHMIbHOH rpynme B (S1) uepe3 aTom a3oTa u He
3aMeIIeH UJIM 3aMeIleH paaukaiamMu u3 rpynmsl, cocrosiment uz (C;-Cy)-ankuna, (C,-
C4)-anKoKCH MM HeOOA3aTeIbHO 3aMELIEHHOTO (peHnna, npearnoYTUTENbHO paguKal
dopmyasr ORA’, NHR,* umu N(CH3),, B ocobennoctn, Gpopmymnsr ORA’;

R’ o3Hauaer BOZOPOA WJIM HE3aMELIEHHBIH NN 3aMeIleHHbIH aandaTuiecKui
yIJIEBOJOPOAHBIN paguKal, NPEeaNOYTUTEIbHO UMEIOIIHNEH B 001mell cioxHocTH OT 1 10
18 aTomoB yriepona;

Ra' osmauaer Bomopoxn, (Ci-Ce)-ankun, (C1-Cg)-aNKOKCH WM 3aMEIIEHHBIH HIIH
He3aMeleHHbIH ()eHMT,

R’ o3Hauaer H, (C,-Cg)-ankun, (C,-Cg)-ranorenankui, (C,-C4)-ankokcu-(C,-
Cg)-ankmi, unaso ua COOR,L’, rne Ry’ osnauaer Bogopoxn, (C1-Cs)-ankmi, (C1-Cs)-
ranoreHankui, (C-Cy)-ankokcu-(C,-Cy)-ankun, (C-Cs)-runpoxcuankui, (Cs-Ci,)-
rukoankun unu Tpu-(C,-Cy)-ankuncuinm,

RA(’, RA7, RA8 SIBJIIFOTCS ONWHAKOBBIMHU WJIM PA3JIMUYHBIMHA U O3HAYAKOT BOJOPOJ,
(C1-Cy)-ankun, (C,-Cg)-ranorenankui, (C3-Ci2)-IUKIOATKU WUJIN 3aMEIIEHHBIA UITH
He3aMeleHHbIH ()eHMUT,

NPEANOYTUTENIbHO:

a)  COEeNMHEHHUS TUIA AUXJOP(PEeHUINUPa3oNuH-3-KapOOHOBOM KUcaoThl (S17),
NPEeANOYTUTENBHO COeANHEHHs, Takue kak 1-(2,4-guxnopdennn)-5-
(3ToKCUKapOOHMI)-5-MeTuI-2-Mupa3oauH-3-kapOoHoBas kucaora, >tui 1-(2,4-
auxjopdenun)-5-(3TokcukapOoHu )-5-MeTHI-2-upa3onuH-3-kapookcunar (S1-1)
("Medennup-gudTHN"), U POACTBEHHbIE COENMHEHUsI, Kak onucaHo B WO-A-91/07874;

b) mpou3BOmHBIE AUXJIOPPEHUITHPAa30IKapOOHOBOI KicaoThI (S1°),
NPEeANnOYTUTENIBHO COCTUHEHUS, Takue Kak 3T 1-(2,4-nuxnopdennn)-5-
Metuanupason-3-kapookcunat (S1-2), atun 1-(2,4-nuxnopdenun)-5-
uzonponminupason-3-kapookcunar (S1-3), satun 1-(2,4-guxnopdenwn)-5-(1,1-
OUMETHIITUN )T pa3o-3-kapOokcunat (S1-4) u poacTBeHHBbIE COEIMHEHHUs], KaK
omucano B EP-A-333 131 u EP-A-269 806;

c) mnpoussonubie 1,5-nudenunnupason-3-kapboHosoit kucnorsr (S1°),
NPEeANOYTUTENBHO COEANHEHUS, Takue Kak 3T 1-(2,4-nuxnopdennin)-5-
denunnupaszon-3-kapdokcunar (S1-5), metun 1-(2-xaopdenun)-5-peHunnupason-3-
kapbokcunar (S1-6) u ponCTBeHHbIE COEIUHEHUS, KaK OMUCAHO, HanpuMmep, B EP-A-

268 554;



10

15

20

25

30

27

d)  coenmHenus THIA TpHa3oIKapGOHOBOI KHCIOTH (S17), MpexnouTHTENBHO
COeAMHEHUs, TaKue Kak GeHXxI0pa3o(-CIOKHBIH 3TUIOBBIN 3¢up), T.€. 3Tua 1-(2,4-
nuxnopdenmn)-S-rpuxaopmerun-(1H)-1,2 4-rpuazon-3-kapbokcunar (S1-7), u
POACTBEHHbIE coequHeHUs, Kak onucaHo B EP-A-174 562 u EP-A-346 620,

€) CcoeauHEeHHs Tuma S-0eH3ui- niau S-peHmn-2-u30Kca3onuH-3-KkapOoHOBOI
KUCIIOTHI MJIH 5,5 -1 eHnI-2-u30KCa30IMH-3-kapOoHoBol kucnotsl (S1°),
NPEeANOYTUTEIBHO COETUHEHUS, TaKhe KakK 3Tl 5-(2,4-nuxnopOen3mn)-2-
U30KcazoauH-3-kapookcunat (S1-8) wiau atun 5-peHun-2-u30Kkca3oanuH-3-
kapbokcunar (S1-9) u poncTBeHHbIE COeNUHEHUs, Kak onucaHo B WO-A-91/08202,
wiu 5,5-nupeHnn-2-u30kcazonuH-3-kapoonosas kucnota (S1-10) unu stun S,5-
nudennn-2-u3okcazonuH-3-kapookcmnar (S1-11) ("uzokcaguden-s3tun"), unu x-
nponua 5,5-agudeHnn-2-u3okca3zonnH-3-kapookcunar (S1-12), unu stun 5-(4-
dbropdenun)-5-penunn-2-n3okcazonun-3-kapobokcunar (S1-13), kak onucaHo B
naTeHTHOHU 3assBke WO-A-95/07897.

S2) XwuHONMHOBBIE MPOU3BOAHBIE GopMmynsl (S2)

72
- GRW
N 0 (S2)

2

r71€ CUMBOJIbI U UHAEKCHl UMEIOT CIEAVIOINE 3HAUEHUS:

Rg! o3nauaer ranoreH, (C;-Cy)-anxui, (C1-Cy)-ankokcu, Hutpo unu (C,-Cy)-
rajoreHaaKui;

ng  O3HadaeT HaTypahapHOe uucjo ot 0 go 5, npennoututenbHo ot 0 1o 3;

RB2 O3Ha4aeT ORB3, SRB3 AIIHA NRB3RB4 HUJIA HACBHIIEHHBIN WX HEHACHIIEHHBIA
3-7-ueHHBIN TeTePOLMKI, UMEIOIINN O MEHbIIEH Mepe OJUH aTOM a30Ta U A0 3
reTepoaToOMOB, NMPEANOYTUTENBbHO U3 TPpynnbl O U S, KOTOPBIN MPUCOEIUHEH Yepe3
aTOM a30Ta K KapOOHMIBHOU rpyme B (S2) U He 3aMelleH WM 3aMelleH paauKaliaMu
u3 rpynmnel, cocrosmeit u3z (C;-Cy)-ankuna, (C1-Cy)-ankokcu uinu He00sS3aTEeNbHO
3aMeIeHHOro peHnIa, MPEeAnOUYTUTENBHO paguKail GOpMy bl ORg’, NHRg" umn
N(CH3),, B ocobennocTu, hopmymnsl ORg’;

RB3 O3HA4YaeT BOAOPOJ WJIM He3aMEIeHHbIH UJIH 3aMeleHHbIN anudaTudeckuii
yIJI€BOAOPOAHBIA pagUKal, MPEANOYTHUTEIFHO HMEIOI I B O0IIeH CIOXHOCTH OT 1 10

18 atomoB yraepona;
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Rg' osmauaer Bomopoxn, (Ci-Ce)-amkmmn, (C1-Cg)-aNKOKCH WM 3aMEIIEHHBIH HIIH
He3aMeLeHHbIH (eHMUT,

Te o3nauaet (C; unu C;)-ankaHAMUIBHYIO LI€Tb, KOTOPas HE 3aMeleHa WU
3amenreHa oqHuUM Wik nByMs (C,-Cy)-ankunbabiMu pagukanamu uinu [(C;-Cs)-
AJKOKCH |KapOOHUIIOM,

NPEeANOYTUTENBHO:

a) COeNMHEHWs THUIA 8-XMHOJNHHOKCHYKCYCHOM KucaoThl (S27),
NPEaNOYTUTETBHO

I-merunrexcun (5-xynop-8-xuHonuHOKCH)auerat ("KJIOKBUHTOCET-MeKcua") (S2-
1),

(1,3-gumetunoyT-1-mn) (5-xnop-8-xuHoauHOKCH)anerar (S2-2),

4-annunokcubyTun (5-xnop-8-xunonuHokcu)amerat (S2-3),

l-anmunokcunpormn-2-un (5-xnop-8-xuHonuHoKcH)anerat (S2-4),

st (5-xmop-8-xuHoMMHOKCH)arerat (S2-5),

mMeTua (5-xyop-8-xuHOMUHOKCH )arerat (S2-6),

annun (S-xyuop-8-xuHoMuHOKCH )auetat (S2-7),

2-(2-nponunuIeHUMUHOKCH )-1-3TUN (S-x10p-8-xuHonmmHOKCcH)auerat (S2-8), 2-
okcotmpor-1-un (5-xnop-8-xuHonuuokcH)anerat (S2-9) U poaCTBEHHbIE COSTUHEHUS,
kak onucaHo B EP-A-86 750, EP-A-94 349 u EP-A-191 736 unun EP-A-0 492 366, a
Takxke (5-xn0p-8-XMHOMMHOKCH)YKCycHast kuciora (S2-10), ee ruapatsl U COH,
HarpuMep, €€ COJIM JUTHS, HATPHs, Kajdus, KaJbIUsl, MarHus, aJlO MUHUSA, XKelle3a,
AMMOHHUSI, YeTBEPTUYHOT'O aMMOHHUS, Cyabdonus wiu Gpocdonus, kak onucano B WO-
A-2002/34048,;

b)  coemuuenus Tuna (5-XJI0p-8-XHHOMMHOKCH)MATOHOBOM KHCIOTHI (S2°),
MPEANOYTUTEIbHO COETUHEHUS, TAKUe KaK ATUITHI (5-XJIOp-8-XUHOJNMHOKCH )MAJIOHAT,
auanaui (5-xaop-8-XMHOJIMHOKCH )MaIOHAT, METUJ 3THI (S-Xyop-8-

XUHOJIMHOKCH )MAJIOHAT U POACTBEHHBIE COEUHEHNUs, Kak onucaHo B EP-A-0 582 198.

S3) Coenunenus gopmyns (S3)



10

15

20

25

30

29

rZle CUMBOJIbI M UHAEKCHI ONPEAESIOTCS CIEeAYIOMUM 00pa3oM:

Rc1 o3navaeT (C,-Cy)-ankun, (C,-Cy)-ranorenankui, (C,-Cy)-ankenun, (C,-Cy)-
ranoreHankeHus, (C3-C7)-1UKIOAIKIII, TPEATOUYTHTEIBHO AUXJIOPMETHII;

Rc’, R’ SBRSIIOTCSA OMMHAKOBBIME HJIH Pa3IMYHBIMU U 03HA4ai0T Bogopox, (C-
Cy)ankun, (C,-Cy)ankenun, (C,-Cy)ankunmn, (C,-Cy)ranorenankmn, (C,-
Cy)ranorenankenu, (C,-Cy)ankunkapbamonn-(C,-Cy)ankui, (C,-
Cy)ankenunkapbamouni-(Ci-Cq)ankun, (Ci-Cy)ankokcu-(Ci-Cq)ankui, THOKCOTAHUI-
(C1-Cy)ankun, Tuazonui, Gypui, Qypunankui, THEHU, MTUITEPUINI, 3aMeIleHHBIH
WJIU He3aMeLIeHHBIH (HEeHUI, UIIH Re¢” u Re’ BMecTe 00pa3yroT 3aMeIIeHHOe WU
He3aMeIIeHHOE MeTEePOLUKINYECKOe KOJbLO, MPEATOUYTHTEIbHO OKCA30JIHANHOBOE,
THUA30JIMAMHOBOE, MUIMEPUIUHOBOE, MOP(OIUHOBOE, reKCAruAPONUPUMHUANHOBOE UJIH
O€H30KCa3UHOBOE KOJIbIIO;

NPEeANOYTUTENIbHO:

aKTHBHBIE COEIUHEHUSI TUXJIOPAIETAMUIHOTO THIIA, KOTOPbIE YaCTO MPUMEHSIOT
B Ka4eCTBE JOBCXOAOBBIX aHTHIOTOB (AEHWCTBYIOIIHNE B TOYBE AaHTUIOTHI), HATIPUMED,

"muxnmopmun" (N,N-guannmun-2,2-nquxnaopaneramun) (S3-1),

"R-29148" (3-guxnopauernin-2,2,5-TpuMeTui-1,3-okca3onunutd) oT Gupmel
Stauffer (S3-2),

"R-28725" (3-guxnopauerun-2,2-numerii-1,3-okcazonunun) ot pupmer Stauffer
(83-3),

"Genokcakop" (4-guxnopauetrun-3,4-guruapo-3-merun-2H-1,4-6eH30kca3uH)
(S3-4),

"PPG-1292" (N-amnun-N-[(1,3-nuokconaH-2-uj)METH | TUXJIOPALlETAMKUI) OT
dbupmbl PPG Industries (S3-95),

"DKA-24" (N-amnun-N-[(axnrniaMuHOKapOOHIII )METHII | IUXJIOpALETAMHU) OT
¢bupmbr Sagro-Chem (S3-6),

"AD-67" unm "MON 4660" (3-guxnopaunerui-1-okca-3-azacnupo[4.5]nexan) ot
¢upmer Nitrokemia wim Monsanto (S3-7),

"TI-35" (1-guxnopanermnasenan) ot ¢pupmel TRI-Chemical RT (S3-8),

"nuknoHOH" (quumkioHOH) uiau "BAS145138" unu "LAB145138" (S3-9),

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

"pypunazon" unu "MON 13900" ((RS)-3-puxnopanernn-5-(2-pypun)-2,2-

aumeruinokcazonunut) (S3-10); u ero (R) usomep (S3-11).
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S4) N-anuncynasdoramuns Gopmynsl (S4) u ux conu
(Rp*)mo
Ry’ — I
\ | // A5 U (S4)
Xp

2
(Rp)np
r7ie CHMBOJIbI U MHJIEKCHI OTMIPEAEIISIOTCS CAEAYIO UM 00pa3oMm:

Ap osHagaer SO,-NRp’-CO unu CO-NRp*-SO,;

2

Xp o3nauaer CH unu N;

Rp' osnmauaer CO-NRp’Rp® wiu NHCO-Rp';

Rp’ osmauaer ramoreH, (C,-Cy)-ranorenankui, (C,-C4)-ragoreHankokcu,
HUTPO, (C-Cy)-ankun, (C,-Cy)-ankokcu, (C,-Cy)-ankuncynsponun, (C,-Cy)-
ankokcukapoonun win (C,-Cy)-ankunkapOoHUT,

Rp’ osmauaer Bomopox, (Ci-Cq)-ankumn, (Cy-Cy)-ankernn unu (C-Cy)-aqKuHIL

Rp' osmauaer ramoren, Hutpo, (C1-Cy)-amkun, (C1-Cy)-ranorenankmn, (C-Cy)-
ranoreHankokcH, (Cs-Ce)-unknoankmn, Gennn, (C,-Cy)-ankokcu, nuano, (C,-Cy)-
ankuntuo, (C,-Cy)-ankuncynbpunui, (C,-Cy)-ankuncynbdonuin, (C,-Cy)-
ankokcukapOoonun win (Ci-Cy)-ankunkapOoHMT,

Rp’ o3mauaer Bomopox, (Ci-Ce)-amkumn, (C3-Ce)-rmimoankun, (C,-Ce)-ankeHnn,
(Cy-Co)-ankunun, (Cs-Ce)-uukioankeHus, GeHUI UIn 3-0-4JIeHHBIN reTep oK,
coaepKalluil vp reTepoaToMOB M3 TPYIIbI, COCTOSINEH U3 a30Ta, KUCIOPOIa U CEpPHI,
r7ie CeMb MOCJIEeTHUX PaAUKaJOB 3aMELIEHbl Vp 3aMECTUTEJISIMA U3 TPYIIIIBL,
cocrosiei u3 ranoreHa, (C;-Cg)-ankokcu, (C1-Ce)-ranorenankokcu, (C,-C;)-
ankuncynbpununa, (C,-Cy)-ankuncynsponuna, (C;-Ce)-unkioankuna, (C;-Cy)-
ankokcukapoonuna, (C;-Cy)-ankunkapbonuna u ¢peHusa 1, B ciaydae qUKIUIECKUX
panukanos, Takxke (C;-Cy)-ankuna u (C;-C4)-ranoreHankuna;

Rp® osmauaer Bomopox, (Ci-Ce)-ankumn, (C,-Ce)-ankennn unu (C,-Ce)-anKuHML,
r7ie TP MOCJEeIHUX paguKalia 3aMeleHbl Vp paJgrKaliaMid U3 TPYIIbl, COCTOSAIIEH U3
rajgorena, runpokcuna, (C;-Cy)-ankuna, (C,-Cy)-ankokcu u (C;-C,)-ankunaTuo, uinu

Rp’ u Rp® BMecTe ¢ aTOMOM a30Ta, HECYIIUM UX, 06Pa3yIOT MHPPOTHANHIIbHBIG
WU MUTIEPUAUHUIBHBINA pPaTUKal,

Rp’ o3Hauaer Bogopon, (C,-Cy)-ankunamuuo, nu-(C,-Cy)-ankunamuno, (C;-
Ce)-ankun, (C3-Ce)-unkioankui, rae 2 mMocjeJHUX paguKaia 3aMeleHbl Vp

3aMEeCTHUTEJISIMH U3 TPyNIbl, cocTosimeit u3 rajorena, (C;-Cy)-ankokcu, (C;-Cg)-
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rajgoreHankokcH u (C;-C,)-ankuiaTuo U, B Cliydyae HUKJINYECKUX PAIHKAIOB, TAKKeE
(C1-Cy)-ankuna u (C,-Cy)-ranorenankuna,

np o3Haudaetr 0, 1 unu 2;

mp o3HadaeT | unu 2;

vp o3Havaet 0, 1, 2 unu 3;

npUYeM Cpeau HUX MPEeANOYTEeHHE OTAAIOT TAKUM COCIMHEHUSIM, KaK
coenuHeHus N-anuiacyab(pOHaMUIHOTO TUMa, Hanpumep, Gopmysl (S4%),

NPUBEJAEHHON HUXKE, KOTOpPbIe H3BECTHBI, Hanmpumep, n3 W0O-A-97/45016

O

O O 4
I N d—N Ro o
_ a
R 7 | I | (S4 )
b H O H
rae

Rp’ osmauaer (C1-Cg)-amkui, (C3-Cg)-LHKIOANKH, T 2 TOCIEAHUX paguKaja
3aMelLIeHbl Vp 3aMECTHTENSIMUA U3 TPYIINbI, cocTosmei u3 ranorena, (Ci-Cy)-ankokcu,
(C1-Ce)-ranorenankokcu u (C1-Cy)-ankunTuo u, B ciiydae MUKINYECKUX PAJUKAJIOB,
takxke (C1-Cy)-ankun u (C,-C4)-raoreHanKkun,

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

mp oO3Hadaet 1 unau 2;

vp o3Havaet 0, 1, 2 unu 3;

a TaKxKe

awucynbhamonnGensaMunb, Hanpumep, popmyst (S4°), npuBeneHHON HIDKeE,

KOTOpbIe U3BECTHBI, Hanpumep, u3 W0O-A-99/16744

l?D 0
N I ﬁ 7 (R4
H 2 S—N @ P (s4b)
o) — O H

HaIrpuMmep, Te, T1e

Rp’ = muknonpornun u (Rp*) = 2-OMe ("uunpocynsdamun”, S4-1),
Rp’ = nquknonponun u (Rp*) = 5-C1-2-OMe (S4-2),

Rp’ = stun u (Rp*) = 2-OMe (S4-3),

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

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

a TaKXE
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coenuHeHus N-anuicyabpamMouadeHnIMOIeBUHHOrO Tuna Gopmynsl (S4°),

KOTOpbl€ U3BECTHBI, HanpuMep, u3 EP-A-365484,

RDB\ 2 (I? 0 (RD4)mD
o/ [ I
R H

5 O H

rae
Rp® 1 Rp’ He3aBHCHMO mpeacTaBisiioT co6oii Boxopox, (C-Cg)-ankmi, (Cs3-Cs)-
uukioankui, (C3;-Ce)-ankenun, (C;-Cg)-ankuHu,
Rp' osmauaer ramores, (C,-Cy)-ankui, (C,-Cy)-anxokcu, CFs,
mp oO3Hadaer 1 unau 2;
HaIrpuMmep,
1-[4-(N-2-meTrokcubenszounncyiabpamoni)pennn]-3-MeTUIMOUEBHUHA,
1-[4-(N-2-metokcubenszomncyiabpamoni)pennn]-3,3-1uMeTHIMOUYEBUHA,
1-[4-(N-4,5-numernnden3ouncyiabdamon)peHni]-3-MeTHIMOUYEBUHA,
a TaKxe
N-¢ennncynsdornnrepedranamuast Gopmynst (S4%), KOTOpbIe H3BECTHBI,

Hanpumep, u3 CN 101838227,

| D @) o)
N 1 (RoYp
H N—S (S49)
0] H O

HanmpuMep, Te, rae

Rp' osmauaer ramoren, (C,-Cy)-ankui, (C,-C4)-ankoxcu, CFs;

mp o3HadaeT 1 unam 2;

Rp’ osnauaer Bonopox, (Ci-Ce)-ankumn, (C3-Co)-rmkmoankm, (C,-Cg)-ankeHnn,
(C3-Co)-ankunu, (Cs-Ce)-1UKITOATKESHHUI.

S5) AKTuUBHBIE COeIMHEHUS U3 KJIACCa TUAPOKCUAPOMATUUECKUX COSIUHEHUH U
NPOU3BOAHBIX APOMATHYECKUX -aINPaTHIECKNX KapOOHOBBIX KHCIOT (S5), Hampumep,

st 3,4,5-TpuanetTokcudben3oar, 3,5-TUMETOKCH-4-TUIPOKCHOeH3 0 Has
KHUCJIOTA, 3,5-TuruapokcuOeH30iHast KUciora, 4-rupOKCUCAIMIIAIIOBAsT KUCJIOTa, 4-
dTopcanuuaoBas KUCIOTA, 2-THAPOKCUKOPHUYHAS KUCIIOTA, 2,4-TUXIOPKOPUIHAS
KHCIOTa, Kak onucaHo B WO-A-2004/084631, WO-A-2005/015994, WO-A-
2005/016001.
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S6) AKTHUBHBIE COEIMHEHHS U3 Kjacca 1,2-TUTrHapOXUHOKCAINH-2-0HOB (S6),
HaIpuMmep,

I-metun-3-(2-tuenun)-1,2-IuruApOXNHOKCATUH-2-0H, 1-MeTun-3-(2-TueHun)-
1,2-nuruapoXMHOKCANNUH-2-THOH, runpoxjopun 1-(2-amunostun)-3-(2-tuenun)-1,2-
AUTHAPOXUHOKCAIUH-2-0Ha, 1-(2-MeTmicynbpoHnnaMuuodThN)-3-(2-tuenmn)-1,2-
OUTUIPOXUHOKCAJIUH-2-0H, Kak onucano B WO-A-2005/112630.

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

e

((I))nE1

C
(S7)
(RE1)nEZ_©/H\©_(RE2)nE3

r7ie CHUMBOJIbI U UHJIEKCHI OTPEAEISIOTCS CAEAYIO UM 00pa3oMm:

2

Re', Re*  HesaBucumo osHauaror ranores, (C1-Cy)-amku, (C1-Cy)-ankokcn,
(C1-Cy)-ranorenankun, (C,-Cy)-ankmnamuno, nu-(C;-Cy)-ankuaaMiuHO, HUTPO,

Ag  osnauaer COORg’ unn COSRg*;

RE3, Re' HesaBucumo o3HauaroT Bogpopon, (C;-Cy)-ankun, (C,-Cg)-ankeHmun,
(Cy-Cy)-ankunun, nquanoankui, (C;-Cy)-ranorenankui, GeHui, HUTpodeHu, OeH3 I,
rajoreHOeH3 I, MUPUANHUIAIKUAI U aJKHUIaMMOHUH,

nE1 o3HayaeT 0 mim 1

ng’, ng’  HE3aBHCHMO apyr ot apyra o3zHadarT 0, 1 unu 2,

NPEANOYTUTENBHO:

nu(EeHUIMETOKCHYKCYCHAasl KHCJIOTAa,

THJI NueHUJIMETOKCHALIETAT,

metun nudenunmerokcuanerar (CAS per. Ne 41858-19-9) (S7-1).

S8) Coenunenus popmyisl (S8), kak onucano B WO-A-98/27049,

Re? o
R).c <|> (S8)
Z F

rae

Xg o3navaer CH unu N,
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ng, B caydae, ecau Xg = N, o3Havaer uenoe yucao ot 0 no 4, u

,
B cayuyae, ecin Xy = CH, o3Hauaet uenoe uucyio ot 0 1o S,

Re' o3mauaer ramoren, (Ci-Cy)-ankui, (C,-Cy)-ranorenankui, (C,-Cy)-
ankokcu, (C-Cy)-ranorenankokcu, HUTPO, (C1-Cy)-ankunrtuo, (C;-Cy)-
ankuncynbponmi, (C-Cy)-ankokcukapOoOHUN, HeOOsA3aTeIbHO 3aMeIeHHbIH (EeHMT,
He00s3aTeIbHO 3aMeIleHHbINH (PeHOKCH,

R¢?  osmauaer Boxopox miu (C-Cy)-amnkui,

R¢® osmauaer Bomopox, (Ci-Cs)-ankumn, (Cy-Cy)-ankennn, (Cy-Cy)-aNKuHuI HIH
apwil, TIe KaXKAbIi U3 BBILIEYTOMSHYTBIX YIJIEPOACOAEPIKALINX PAAHKAIOB HE
3aMelleH UM 3aMeLIeH OHUM HJIM HECKOJbKUMH, MPEAMOYTHTEIbHO 10 3
ONMHAKOBBIMU MJIM PA3JTUYHBIMH pPaJMKalaMH U3 TPYIIbI, COCTOSIIEH U3 rajoreHa u
AJKOKCH, UJIU UX COJIH,

NPEeANOYTUTENIbHO COeIUHEeHUS, Te

Xrg o3naugaer CH,

ng  O3HadaeT ueyoe yucyo ot O mo 2,

Re' osmauaer ramoreH, (C,-Cy)-ankui, (C,-Cy)-ranorenankmi, (C,-Cy)-
ankokcu, (C,-C4)-ramoreHajkoKcH,

R¢* o3xauaer Bomopox mim (C,-Cy)-amnku,

Ry’ o3mauaer Bomopox, (Ci-Cs)-ankum, (Cy-Cy)-ankennn, (Cy-Cy)-aNKuHUI HIH
apwil, T€ KaXKAbIH U3 BRIIIEYNOMSHYTBIX YIJIEPOACOAEPIKALINX PAAUKAIOB HE
3aMelleH UJIM 3aMelleH OJHUM MJIM HECKOJbKHUMH, MPEANOYTHTEIbHO 10 3
OJIMHAKOBBIMH HJIU PA3JIUYHBIMU PAJMKATIAMU U3 TPYIIbI, COCTOSAIEH U3 TaJOreHa U
AJKOKCH,

WJIH UX COJIH.

S9) AKTHUBHBIE COEIMHEHHS U3 Kiacca 3-(5-reTpaszonunkapOoHm)-2-
XUHOJIOHOB (S9), Hanpumep,

1,2-nuruapo-4-ruapokcu-1-3tun-3-(5-rerpaszonunkapoonui)-2-xunoyon (CAS
per. Ne 219479-18-2), 1,2-gurunpo-4-rugpokcu-1-merun-3-(5-rerpasonunkapOboHun)-
2-xuHoa0H (CAS Per. Ne 95855-00-8), kak onmucano B W0O-A-1999/000020.

$10) Coennnerns dopmyn (S10%) mmu (S10°), kak ommcano B WO-A-
2007/023719 u WO-A-2007/023764,
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rae

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

Y, Zg HE3aBHCUMO JPYT OT Apyra mpeactaBisitoT codoit O unu S,

ng o03HadaeT ueynoe yucyio ot O mo 4,

Rg> osmauaer (C1-Ce)-anxmn, (Cy-Ce)-ankernn, (C3-Ce)-1HUKI0ATKII, aPHIL;
OeH3uJI, raJoreHOeH3 1,

Rg® osmauaer Bomopoxn min (C,-Ce)-ankm.

S11) AkTUBHBIE KOMIIOHEHTHI TUTIA OKCUUMUHO coenuaeHnii (S11), koTopbie
U3BECTHBI B KAYE€CTBE CPEACTB IJIs MPOTPABINBAHUS CEMSH, HAIPUMED,

"okcaberpurun" ((Z)-1,3-quokconaH-2-uiIMeTOKCUUMUHO((PEHMIT)alieTOHUTP )
(S11-1), koTOpBIi H3BECTEH B KAYECTBE AHTUOTA, MPUMEHSIEMOTO PHU
NPOTPABIMBAHUH CEMSIH IPOCA/COPTO, OT MOBPEKIACHUS METOJIAXIOPOM,

"pnykcopenum" (1-(4-xnoppenun)-2,2,2-rpudrop-1-3tanon O-(1,3-guokconan-
2-unmetun)okcum) (S11-2), KOTOpbIN U3BECTEH B KaUe€CTBE aHTUAOTA, IPUMEHSIEMOTO
IPY NPOTPABIMBAHUM CEMSH IIPOCA/COPro, OT MOBPEKIAECHUSI METOJIAXJIOPOM, U

"unomerpunmn" uian "CGA-43089" ((2)-
nuanoMeTokcuuMuHO(penun)aneronutpu) (S11-3), KOTOPHI U3BECTEH B KaueCTBE
AHTUJIOTA, IPUMEHSEMOrO MPU MPOTPABIUBAHUH CEMSIH MPOCA/COPTO, OT MOBPEKAEHUS
METOJIAXJIOPOM.

S12) AkTUBHBIE COEIMHEHUS U3 KJIacCa U30THOXPOMaHOHOB (S12), Hampumep,
metuan [(3-okco-1H-2-6en3ornonupan-4(3H)-ununen)merokculanerat (CAS Per. Ne
205121-04-6) (S12-1) u poncrBennbie coenuHenust u3 W0O-A-1998/13361.

S13) OgHO wau HECKONBKO coequHeHnl u3 rpynmnsl (S13):

"Hadranesbiit anruapun" (anrunpun 1,8-HadpranuHanKapOOHOBOIN KUCIOTHI)
(S13-1), koTOpBIi H3BECTEH B KAYECTBE AHTUIOTA, MPUMEHSIEMOTO MPHU
NPOTPABIMBAHUH CEMSIH KYKYPY3bl, OT MOBPEXAEHHUS THOKapOaMaTHBIMH

repounugamu,
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"penknopum" (4,6-puxnop-2-penmnnupumMuaut) (S13-2), KOTOpPBIH U3BECTEH B
Ka4yeCcTBE aHTUAOTA JJIs MPETUIIaxJIopa B IOCEBHOM pHCE,

"pnypazon" (6ensun 2-xmop-4-rpudpropmerun-1,3-ruazon-5-xkapbokcunar) (S13-
3), KOTOpBIi U3BECTEH B Ka4€CTBE AHTUAOTA, IPUMEHSIEMOr0 NP NPOTPABIUBAHUU
CeMsIH IIPOCca/Copro, OT MOBPEKAEHUS aIaxJOPOM H METOJIaXJIOPOM,

"CL 304415" (CAS Per. Ne 31541-57-8) (4-xap6okcu-3,4-nuruapo-2H-1-
Oenzonupan-4-ykcycHas kucinora) (S13-4) ot pupmel American Cyanamid, KOTOpbIi
U3BECTEH B KAUECTBE aHTUIOTA ISl KYKYPY3bl OT MOBPEKACHHUS HMUIa30JIUHOHAMH,

"MG 191" (CAS Per. Ne 96420-72-3) (2-puxnopmeTuin-2-mMeTui-1,3-1uokconan)
(S13-5) ot pupmbr Nitrokemia, KOTOpBIH H3BECTEH B KAYECTBE aHTUOTA JUIS
KYKYpPY3bl,

"MG 838" (CAS Per. Ne 133993-74-5) (2-nponenun 1-okca-4-
azacniupo[4.5]nexan-4-kapooauruoar) (S13-6) ot pupmer Nitrokemia,

"mucynbdorton" (O,0-gustun S-2-stuntuostun pocpopoauruoar) (S13-7),

"musTonat" (O,0-gustun O-dpennn pochoporuoar) (S13-8),

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

S14) AKTHUBHBIE COEAUHEHHS, KOTOPbIE, B JOMOJIHEHNE K repOnLIHAHOMY
IeWCTBUIO MMPOTHUB BPEAHBIX PACTEHUMN, TakKe 00JaJaloT aHTUOTHBIM AeHCTBHEM Ha
KyJbTYpHBIE PACTEHHS, TAKHE KaK, HAIPUMED, PUC:

"mumenunepat" wian "MY 93" (S-1-metun 1-peHmmdTHANNIEPUANH- ] -
KapOOoTHOoAaT), KOTOPBII U3BECTEH B KAYECTBE AaHTUAOTA ISl PHCa OT MOBPEXKIAEHUS
repOULUIOM MOJUHATOM,

"navimypor" wium "SK 23" (1-(1-metun-1-peHunstmn)-3-n-ToNUIMOYEBUHA),
KOTOPBIH U3BECTEH B KAY€CTBE AaHTHAOTA JJISl PHCA OT MOBPEXKACHUS repOunuaom
UMa3ocyabPypoHOM,

"kymunypon" = "JC 940" (3-(2-xnopdpenunmermn)-1-(1-merun-1-
denmnmaTUI)MOUeBUHA, cM. JP-A-60087254), KOTOPBI U3BECTEH B Ka4€CTBE AHTHAOTA
ISl pruca OT MOBPEXAEHHUS] HEKOTOPBIMU repOnIuaamu,

"merokcudpenon" unu "NK 049" (3,3'-numeTun-4-merokcndbeH3opeHoH),
KOTOPBII U3BECTEH B KaU€CTBE AaHTHAOTA IJISl pPUCA OT MOBPEXKAEHHUS] HEKOTOPbIMU
repounugamu,

"CSB" (1-6pom-4-(xnopmeruncynbdonmn)oenson) o pupmer Kumiai, (CAS
Per. Ne 54091-06-4), kOTOpBI N3BECTEH B KaUECTBE aHTUOTA AJISI pUCa OT

MOBPECIKACHNUA HCEKOTOPBIMU Fep6I/ILII/II[aMI/I.
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S15) Coenunenus Gopmynsl (S15) unu ux TayToMeps:

(S15)

2

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

Ry' osnauaer (C1-Cg)-ranoreHaqKuiIbHbIA paguKai u

Ry’ 03HAYaeT BOXOPOX MM TajOreH,

Ry’, Ry’ HesaBmcumo apyr ot apyra mpeacrtasisiior co6oii Bogopox, (C1-Cie)-
ankug, (C,-Cie)-ankenun win (C,-Cie)-aakuHmn,

r7e KaXIbli U3 3 MOCAEHUX PAaJUKAIOB HE 3aMeIeH HUJIH 3aMelleH OTHUM HJIU
HECKOJbKUMH pafuKajaMH W3 TPYIIIbI, COCTOSIIEN U3 TajloreHa, TUAPOKCUIA, [IHAHO,
(C,-Cy)-ankokcu, (C;-Cy)-ranorenankokcu, (C,-Cy)-ankunruo, (C;-C,)-ankuiaMuHo,
au[ (C,-Cy)-ankun]amuno, [(C1-Cs)-ankokcu]kapbonuna, [(Ci-Cy)-
rajnoreHankokcu |[kapoonuna, (Cs3-Ce)-uuKI0anKuia, KOTOPBIN SIBJISIETCS
He3aMeIlleHHbIM HJIH 3aMel[eHHBbIM, (eHmIa, KOTOPbIN SIBISIETCS HE3aMEIleHHBIM HITH
3aMeIeHHbIM, U FeTePOLMKIINIA, KOTOPbIN SIBISETCS HE3aMEIleHHbIM HIIH
3aMeIeHHbIM,

unu (Cs-Ce)-uuknoankmi, (Cy-Ce)-muknoankenud, (C3-Ce)-1uKIoanKu,
KOHJICHCUPOBAHHBbII Ha OJIHOW CTOPOHE KOJbLA C 4-0-4JIeHHBIM HACBIIEHHBIM UJIH
HEHACBIIEHHBIM KapOouukandeckuM Koabuom, uin (Cy4-Ce)-LUKITOATKEHMT,
KOHJI€HCUPOBAHHBIN HA OJHON CTOPOHE KOJbLA ¢ 4-0-4JI€HHBIM HACBHILIEHHBIM UJIH
HEHACBIIEHHBIM KapOOIUKINIECKUM KOJIBIIOM,

re KaXIbli U3 4 MOCHEHUX PAaJAUKaIOB HE 3aMEIeH HJIH 3aMelleH OTHUM HIIH
HECKOJbKHUMH pauKajaMH W3 TPYIIIbI, COCTOSINEN U3 rajioreHa, rUApOKCHIa, [HaHO,
(C,-Cy)-ankuna, (C,-Cy)-ranorenankuia, (C,-Cy)-ankokcu, (C;-C,)-rajoreHankokcH,
(C1-Cy)-ankuntuo, (C1-Cy)-ankunamuno, qu[(C,-Cs)-ankun]amuno, [(C1-Cy)-
ankokcu |[kapbonuna, [(Ci-Cy)-ranorenankokcu |kapoonuna, (Cs;-Ce)-umkinoankuia,
KOTOPBIH SBISETCS HE3aMEIeHHbIM WJIM 3aMeNeHHbIM, QeHuIa, KOTOPBIN SIBIISIETCS
He3aMeIleHHbIM HJIM 3aMEIeHHbIM, U F€TePOLMKIINIA, KOTOPbIH SIBISIETCS
He3aMeIleHHbIM HJIH 3aMeleHHbIM,

niin
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Ry’ o3nauaer (C1-Cy)-ankoxkcu, (C,-Cy)-ankenmnokcu, (C,-Ce)-allKMHUIOKCH
unu (C,-Cy)-ranoreHaakoKCH H

Ry' osmauaer Bomopox mim (C,-Cy)-ankun umu

Ry’ u Ry’ BMecTe ¢ HEMOCPenCTBEHHO MPHCOEAHHEHHBIM ATOMOM 430Ta
NPEeACTaBISIOT cO00M 4-8-uleHHOE reTePOIUKINYECKOe KOJIbLO, KOTOPOE, HApsIAY C
aTOMOM a30Ta, MOXKET TaK)Ke COJIEP KaTh AOMOJHUTENIbHBIEC KOJbIEBbIE I€TEPOATOMBI,
NPEANOYTUTENBHO 0 IBYX JOMOJHUTEIbHBIX KOJbIEBBIX [ETEPOATOMOB U3 I'PYIIIIHI,
cocrosimeit u3 N, O u S, u KOTOpOE HE 3aMEIeHO UJIN 3aMEIIeHO OJHUM HJIU
HECKOJIbKUMH paauKajJaMU U3 CPYIIbI, COCTOSIINEN U3 rajoreHa, quano, Hutpo, (C,-
Cy)-ankuna, (C;-Cy)-ranorenankmna, (C,-Cy)-ankokcu, (C,-C,)-rajoreHaqkoKCU U
(C1-Cy)-ankunrtuo.

S16) AKTHBHbIE KOMIIOHEHTBI, KOTOPbI€ MPUMEHSIOT TJIaBHBIM 00pa3oM B
KauecTBe repOMIHUI0B, HO KOTOpPbIE TakxKe 00JIafaroT aHTHAOTHBIM I€HCTBUEM Ha
KYJbTYpHBIE PACTEHUsI, HAIPUMED,

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

(4-xnmop¢peHOKCH)yKCyCHAasi KUCIIOTA,

(R,S)-2-(4-x10p-0-TONUIOKCH )IPONTMOHOBAsT KUCIOTa (MEKOIpOI),

4-(2,4-nuxnoppenokcu )macisanas kucyaora (2,4-DB),

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

4-(4-xJ10p-0-TONUIOKCH )MACTIsAHASL KUCJIOTA,

4-(4-xnopdheHokcH)MacIsIHASL KHCIIOTA,

3,6-1ux0p-2-MeTOKCUOEH30MHas KuciaoTa (aukamba),

1-(3ToxcukapOOHUN)3THI 3,0-TUXJIOP-2-METOKCHOEH30aT (JIAKTHAUXJIOP-3THI).

Oco0eHHO MPEeANOUYTUTEIbHBIMI AHTUOTAMH SIBJSIIOTCS Me()EHITUP-TUITUII,
HUnpocyibpaMul, H30KCaATU(PEeH-3THII, KIIOKBUHTOCET-MEKCHII, AUXJOPMHUA U
MeTKaMH(eH.

CmauuBaeMble MOPOIIKHU MPEACTABJIAIOT COOO0I ONHOPOAHO AUCIEPTHPYEMbIE B
BOJE MpemnapaThbl, KOTOPbIE, B JOMOJHEHHUE K aKTUBHOMY COCIMHEHHUIO U KpOMe
pa30aBuUTENs UM MHEPTHOTO BEIECTBA, TAK)KE CONEPIKAT MOBEPXHOCTHO-aKTHUBHBIE
BEI[€CTBA MOHHOW W/MJIM HEMOHHOU MPUPOAbI (CMaYuBaIOIee CPEeaCTBO,
IUCTIEPTUPYIOIIee CPEACTBO), HAIPUMED, MOJUITOKCHIMPOBAHHbIE aJKHI(EHOBI,
MOJIUD TOKCUIUPOBAHHBIE KUPHBIE CIIUPTHI, MOJHUITOKCHIUPOBAHHBIC KUPHBIE AMHHBI,
cyJibdaThl IPOCTHIX 3(PHUPOB JKUPHBIX CIIUPTOB C MOJUTIUKOJISIMH, AJIKAHCYIb(OHATHI,

ankuiIOeH30JCcyNb(GOHATHI, TUTHOCYIb(OHAT HATPUsA, 2,2’ -quHAPTUIMETAH-0,6" -
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nucynb(GoHaT HATPUsA, AUOYTUIHADTANUHCYIb(QOHAT HATPUSA UIIU K
OJICOMJIMETHIITAYpaT HaTpus. st MOJyUeHUs] CMaulMBaeMbIX MOPOIIKOB, repOUIUIHO
AKTUBHBIE COEJUHEHUs] TOHKO Pa3MaJIblBalOT, HAIpUMep, B OOBIYHBIX YCTPOICTBAX,
TaKHUX KaK MOJIOTKOBbIE€ MEJIbHUIIbI, BO3JYXOAYBHbIE MEJIbHUIBI U BO3AYXOCTPYHHBIE
MEJIbHUIBI, U OJTHOBPEMEHHO MJIM IIOCJIE 3TOr0 CMELINBAIOT CO BCIOMOTaTelIbHbBIMU
BELIECTBAMH, HEOOXOAMMBIMH JJISI IIPUTOTOBJIEHHUS] COCTABOB.

OMyJNbrUpyeMble KOHLIEHTPAThI MOJYYalOT NyTeM PaCTBOPEHHS aKTHBHOTO
COeIMHEHUsI B OPraHMYECKOM PAacCTBOPUTENE, HAIpUMep, OyTaHOIe, IUKJIOTeKCaHOHE,
IUMeTHI(POpMaMuIe, KCUIIOJE, UITH K€ OTHOCHTEIbHO BHICOKOKHUITSIIIINX
apOMaTHYECKUX COSUHEHUSIX UJIU YIIIEBOJOPOIAX, UIN CMECAX OPraHUIECKUX
pacTBopHTENEH, ¢ T0OaBIEHUEM OJHOTO N HECKOJBKHX MOBEPXHOCTHO-aKTHBHBIX
BEIECTB MOHHON M/WIM HEHMOHHOH MPUPOABI (3MYJIbTHPYIOIIHE CPEACTBA).
[IpumepaMu S>MyJIbTHPYIOMUX CPEACTB, KOTOPbIE MOKHO HCIIOJIb30BATH, SBISFOTCS:
ANKUIAPUICYNb()OHATHI KaNbIUs, TAKUE KaK JOAEUNIOEH30ICYNb(POHAT KAJbLIHs, UIIN
SMYJbTHPYIOLINE CPEACTBA HEMOHHON MPHUPOIBI, TAKHE KAK CIOXKHBIE 3(PUPBI )KUPHBIX
KHCJIOT C MOJUTIUKOISIMH, MPOCThIE aJIKHJIAPHIIIIOIUTINKOIEBbIE 3(QUPHI, MPOCTHIE
3} UPHI JKUPHBIX CHUPTOB C MOJUTIUKOISIMH, MPOAYKThI KOHAEHCAUU
IPONUIEHOKCHIA-3TUIIEHOKCHIA, TPOCThIE€ AJKHIOBbIE MOIU3(PUPBHI, CIOKHBIE 3PUPBI
copbutaHa, HanpuMep, 3PpUpbl COpOUTAaHA C JKUPHBIMU KHUCIOTAMHU, UJIU CJIOXKHbBIE
HOJINOKCUATUIIEHCOPOUTAHOBBIE 3(PHUPBI, HATPUMEP, MOJUOKCHITHIEHCOPOUTAHOBBIE
3¢ UPBI KUPHBIX KHCIOT.

ITpoAyKTHI AN ONMBIIMBAHUS MTOJYYAIOT MyTEM NEepeMalibIBAHUS aKTHUBHOTO
COEIUHEHUs C MEJIKOJUCTIEPCHBIMH TBEPABIMH BEIIECTBAMH, HATIPUMED, TAJIbKOM,
NPUPOJHBIMHU IIIMHAMHU, TAKUMH KaK KaOJUH, OEHTOHUT M NMUPOPHUILIUT, UITU
AUATOMOBASI 3€MJISL.

CycneH3uOHHbIE KOHIIEHTPATHl MOTYT OBITh Ha BOJHOW WJIM MaCJISIHOW OCHOBE.
WX MOXHO MOJNYYHUTH, HAIPUMED, IYTEM MOKPOTO MepEeMabIBAaHUs, HATIPUMED, C
MOMOIIBI0 UMEIOIIUXCS B MPOJaKe MIAPUKOBBIX MEJIBHHULl, U HEOOA3aTEIbHO C
nobaBleHNEM MOBEPXHOCTHO-aKTUBHBIX BEIIECTB, TAKUX KaK, HAIPUMED, yKe
NepeYrCIeHHbIE BBIIIE ISl JPYTUX TUIIOB COCTABOB.

OMyJbCUH, HAIPUMED, SMYJIbCUH Macsio-B-Boje (EW), MOXHO mony4uTs,
HaIrpuMep, ¢ TOMOIIBIO MELIANOK, KOJUIOUIHBIX MEJIbHHI] U/UIIA CTATHYECKUX

cMecHuTelei ¢ NPpUMEHEHUEM BOAHO-OPraHNU4ICCKUX paCTBOpHTeHeﬁ U HeOOsI3aTEIbHO
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NOBEPXHOCTHO-aKTUBHBIX BELIECTB, TAKMX KaK, HATIPUMED, YK€ NMePEUNCICHHbIC BbIIIE
IJIsl APYTUX THUIIOB COCTABOB.

I'paHyJbl MOXKHO MOJYYUTh OO MyTeM pa3OpbI3THBAHUSI AKTUBHOTO
COeMHEHUs] Ha CITOCOOHBIN K afcopOLuu rpaHyIMPOBaHHbII HHEPTHBIN MaTepHall,
a0 MyTeM HaHEeCEHHS KOHIIEHTPATOB aKTUBHOTO COCMHEHHs Ha MOBEPXHOCTH
BELIECTB-HOCUTEJIEH, TAKUX KaK IMECOK, KAOJUHUTHI NN IPAHYJIHUPOBAHHOE HHEPTHOE
BELIECTBO, C TOMOIIBIO KJIESIINX BELIECTB, HAMPUMED, TOJUBHHUIOBOIO CIUPTA,
NOJIMAKPUJIaTa HATPUSI UJIU K€ MUHEPaNbHBIX Macen. [loaxoasinue akTUBHBIE
COeNMHEHUsI TAK)KEe MOKHO FPaHYJIMPOBATH CIIOCOOOM, TPaAMLIMOHHBIM ISl IOy YeHUS
IpPaHyJ MUHEPAJIbHBIX YAOOpEHUI - P HEOOXOIUMOCTH, B BUIE CMECH C
MUHEPAJbHBIMU YIOOPEHHUSIMU.

Jlucneprupyembie B BOJ€ MPaHYJIbl MOJYYAOT, KAk MPaBUIJIO, OOBIYHBIMHU
crnoco0amMu, TAKMMHU KaK PaclbUINTENbHAS CYyLIKa, FPaHYJIUPOBAHUE B
NICEBIOOKHKEHHOM CJIO€, TAPEJOYHOe IPaHYJIUPOBAHKE, CMEIIUBAHNE
BBICOKOCKOPOCTHBIMH CMECHUTEJISIMH U SKCTPY3Us Oe3 TBEpAOro HHEPTHOI'O BELIECTBA.

OTHOCHUTENBHO MOJYYEHHS FPaHYJ TAPEJOYHbIM I'PAHYJIUPOBAHUEM,
I'PaHyJUPOBAHUEM B ICEBIOOKHIKCHHOM CJIO€, SKCTPY3HeH U HAMBIMBAHUEM, CM.,
Harpumep, cnocoOrl, onucanuele B "Spray-Drying Handbook" 3-e uzn. 1979, G.
Goodwin Ltd., London, J.E. Browning, "Agglomeration", Chemical and Engineering
1967, c. 147 u cnen.; "Perry's Chemical Engineer's Handbook", 5-e uzn., McGraw-
Hill, New York 1973, cc. 8-57.

OTHOCUTENBHO OPYTrUX MOAPOOHOCTEH MO COCTABICHHUIO KOMIIO3ULIUH IS
3amuThl 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,
"Weed Control Handbook", 5-e u3a., Blackwell Scientific Publications, Oxford, 1968,
c. 101-103.

Arpoxumuueckne coctaBbl 00bI9HO conepikar ot 0.1 no 99 mac.%, B
ocobennoctH, ot 0.1 1o 95 mac.%, coenMHEeHU B COOTBETCTBUU C U300peTeHneM. B
CMa4YMBaeMbIX MOPOIIKAX KOHLEHTPALUs AKTHBHOT'O COeIMHEHHUsI COCTABJISIET,
Harpumep, npudausurenabHo ot 10 go 90 mac.%, ocraromasics no 100 mac.% 4dacTp
COCTOHT M3 OOBIYHBIX KOMIIOHEHTOB COCTABOB. B SMyJIbrupyeMbIX KOHLEHTPATAX
KOHLIEHTPALUsI aKTUBHOTO COEAMHEHHSI MOJKET COCTABJIATh MPUOIN3UTENbHO OT 1% 1o
90% u npeanoututenbHo oT 5% 1o 80 mac.%. IIbleBUAHBIE COCTABBI COAEPIKAT OT

1% no 30 mac.% akTUBHOT'O COENMHEHUsI, MPEAMOUYTUTEIbHO 00bIYHO OT 5% no 20
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Mac.% aKkTUBHOTO COEHHEHHUs; pa3OpbI3TMBaeMble PACTBOPHI COAEPIKAT
npubauzurensbHo ot 0.05% no 80 mac.%, npennoururenbHo ot 2% no 50 mac.%
aAKTUBHOTO COeAMHEHUsA. B ciyuae qucneprupyeMbix B BOAE IPaHyJti, COAEPIKAHHUE
AKTUBHOTO COEAMHEHHS OTYACTU 3aBUCHUT OT TOI'O, MPEACTABIECHO JIU AaKTUBHOE
COEMHEHHUE B XXUJKOM HJIM TBEPIOM BUJE, U OT TOr0, KaKHe UCIOIb3YIOT
BCIIOMOTaTeJbHbIE I'PAHYJIUPYIOLIME BELeCTBA, HAMOJHUTENU U T.11. B ciaydae
AUCTIEPTHPYEMBIX B BOAE IPaHyJl, COAEpKAaHUE aKTUBHOTO COEAUHEHUS HAXOIUTCS B
avanas3oHe, Hanpumep, Mexay 1 u 95 mac.%, npeanoururensHo mexay 10 u 80
mac.%.

Kpome Toro, ymoMssHyThl€ COCTaBbl AKTHBHBIX COCIMHEHHNI HEOO0sA3aTeIbHO
COAEpPKAT COOTBETCTBYIOIHE OOBIUHBIC KIIESIIHE BEIECTBA, CMAYMBAIOIHE CPENCTBA,
OUCTIEPTHPYIOLINE CPEACTBA, SMYJIbIUPYIOLINE CPEACTBA, CIIOCOOCTBYIOIHE
NPOHUKHOBEHHUIO, KOHCEPBUPYIOIIHE, TPOTUBOMOPO3HBIE CPECTBA U PACTBOPUTEIIH,
HAIOJHUTEN, HOCUTENIH U KPACUTEJH, IPOTUBOBCIIEHUBATEIN, HHI'HOUTOPBI
UCIIapEeHUs U CPEICTBA, BIMIOIMHE Ha 3HaueHue pH u BA3KOCTD.

Ha ocHOBe 3TUX COCTaBOB MOJKHO TaK’K€ MOJIy4aTh KOMOMHALMY C APYTUMH
NECTUIUHO aKTUBHBIMH BEIECTBAMH, HAIIPUMEP, HHCEKTHIUAMH, aKapUIUAAMH,
repbunugamMu, GyHrunuIaMu, a TaK:Ke ¢ aHTHAOTAMU, YIOOpEHUSIMU /1IN
peryisTopaMu pocTa, HapuUMep, B BUJl€ TOTOBOI'O COCTaBa UM B BUAE OaKOBOMH
CMECH.

JInst OCyIIeCTBIEHUS] BHECEHUS, COCTABbI, NPEACTABIEHHbIE B UMEIOIUXCS B
npoaasxe Gopmax, mpu HEOOXOIUMOCTH Pa30aBISIIOT OOBIYHBIM 00pa30M, HaANIPUMED,
pa30aBIISIFOT BOAOH B ClIydyae CMaYMBAEMbIX MOPOLIKOB, SMYJIbTIUPYEMBbIX
KOHILIEHTPATOB, JUCIEPCUNA U JUCTIEPTUPYEMBIX B BoAe rpanyi. IIbineBuaHbIe
npernaparsl, TPaHyJIbl 1JIsi BHECEHUS B MOYBY WJIU TPAHYJIBI IJis pa3OpachiBaHus, a
TaKKe pa3OpbI3THBaeMble PACTBOPHI IEpEll BHECEHHUEM, KaK MPaBuio, boiee He
pa30aBISIOT NOMOJHUTEIbHBIMI HHEPTHBIMU BEIIECTBAMM.

HeobOxonumas Hopma BHeceHus: coenuHeHuit ¢popmyasl (I) n ux conei
BAPbUPYETCS B 3aBUCHMOCTH OT BHEIIHHUX YCJIOBUM, TAKUX KaK, CPEIU MPOUYETO,
TeMIEPaTypa, BJIAKHOCTb M TUII MpUMeHsieMoro repounuaa. OHa MOXeT
BapbHPOBATHCS B MIUPOKHUX Mpenaenax, HanpuMmep, mexay 0.001 u 10.0 kr/ra unn
OoJyiee aKTUBHOT'O BEI[ECTBA, HO MPEATIOYTUTEILHO OHA HAXOIUTCSA B THANa30He

mexay 0.005 u 5 kr/ra, 6onee npeanoutureapbHo B quanasoHe ot 0.01 mo 1.5 kr/ra,
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0COOEHHO MpPeAnoYTHTENHHO B nuanazoHe ot 0.05 no 1 kr/ra. 3TO OTHOCUTCS KakK K
TOBCXOJOBOMY, TaK U MOCJIEBCXOOBOMY BHECEHHIO.

Hocurens npeacrapisier co00il MpupoaHOE MIIM CUHTETUYECKOE, OPraHNYECKOe
VI HEOPTaHUYECKOe BEINEeCTBO, C KOTOPBIM CMEMIMBAIOT I KOMOMHHPYIOT
AKTUBHBIE COCTUHEHUsI JJIsl YIAYYIIEHUs] XapaKTepUCTUK IPUMEHEHHs, B YaCTHOCTH,
JJ1s1 OCYLIECTBJICHUS] HAHECEHUsl HA PACTEHUs WJIM 4aCTU PACTEHUN UM CEMEHa.
HocuTtenb, KOTOpBIil MOKET OBITh TBEPABIM UJIU KHAKUM, OOBIYHO SIBJSETCS HHEPTHBIM
U JOJDKEH OBbITh MOAXOIAINNM AJIsl TPUMEHEHHUS B CETbCKOM XO35IHCTBE.

[TpurongHsle TBEpAbIE HIIH )KUAKHE HOCUTENH BKJIIOYAOT, HAPUMED,
aMMOHHEBBIE COJIM U MYKY IMPHPOIHBIX TOPHBIX MOPOJ, TAKUX KaK KAOJHUH, TJIMHBI,
TaJIbK, MeJI, KBapll, aTTaNyJbrUT, MOHTMOPHJUIOHUT UJIH AUATOMOBAS 3€MJIsl, © MYKY
CUHTETHYECKHUX TBEPIbIX MOPOJ, TAKUX KaK BBICOKOJUCIIEPCHASI KPEMHEBAsi KUCIIOTA,
[JIMHO3€M M MPUPOIHBIE UIIH CHHTETHYECKHUE CUITMKATHI, CMOJIbI, BOCKH, TBEPABIE
ynoOpeHus, BONY, CIUPTHI, B OCOOEHHOCTH, OyTAaHOJI, OPraHUYECKHUE PACTBOPHUTEIIH,
MUHEpPaJIbHbIE U PACTUTEIbHBIE MACJIa, & TAK)KE UX NPOU3BOAHbIE. TakxKe MOXKXHO
UCIIOJIb30BAaTh CMECH TaKuX HocHuTenel. [Ipuroausie TBepaAbIe HOCUTENH AJISI TPAHY
BKJIIOYAIOT, HAIPUMED, U3MEJIbUeHHbIe H (PAaKLHOHUPOBAHHBIE IPUPOJIHBIE TOPHbBIE
NOPOJIbI, TAKHE KaK KaJIbILUT, MPaMOp, I€M3a, CEIHOJIHT, JOJIOMUT, a TAKXKe
CUHTETHUYECKHUE I'PAHYJIbl U3 MYKH HEOPraHUYECKOTO U OPTaHUYECKOro
IPOUCXOXKAEHHUs, & TAKXKE IPAHYJIbl U3 OPraHUYECKOro MaTepuaa, Takoro Kak
ApPEBECHBIE ONMUIKH, CKOPIYIa KOKOCOBBIX OPEXOB, KYKYyPYy3HbI€ MOYATKH U CTEOIH
Tabaka.

[MoaxoasmUMH CKUKEHHBIMH Ia3000pa3HbIMH HAMTOJHUTEISIMHU HJIH HOCUTEJISIMH
SBJISIIOTCS KUIAKOCTH, KOTOPBIE IPU HOPMATBbHON TeMIIepaType U MPH HOPMaJIbHOM
JABJICHUU SIBJISFOTCS] Ta3000pa3HBIMU, HAIPUMED, a3PO30JIbHbIE MPOMEJUIEHTHI, TAKHE
KaK raJIOreHNPOBAHHBIE YTIEBOAOPOIBI, U XK€ OyTaH, MPOMaH, a30T U AHOKCH
yriepoaa.

B cocTaBax MOXKHO NPUMEHSITh BELIECTBA UL MOBBIMICHUS KIEHKOCTH, TAKHUE KaK
KapOOKCHUMETHIILEIUII0II03a, TPUPOJHBIE U CUHTETUYECKHE MTOJUMEpPHI B BUE
MOPOIIKOB, TPAHYJI WJIU JATEKCOB, TAKHE KaK T'yMMHapaOuK, MOJUBUHIIOBBIN CIUPT U
NOJIMBUHUJIALIETAT, WJIH K€ MPUpOoaHbIe pochonunuasl, Takue Kak KepaluHbl U
JEUTHHBI, U cuHTeTH4Yeckue ¢pochonmunuasl. Jpyrumu nodaBkamMu MOTYT OBIThH

MUHEPAJbHBIC U PACTUTECIIbHBIC MacCJia.
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B cnydae npuMeHeHHUs B KaueCTBE HAIMOJHHUTENSA BOABI, TAKXKE MOKHO
UCIIONIb30BaTh, HAPUMEDP, OPraHUUECKUE PACTBOPUTENH B KA4ECTBE
BCIIOMOTATENbHBIX pacTBOpUTeieil. IIpurogHbIMu JKUAKUMHU PACTBOPUTEISIMU
SIBJISIOTCSI TJIAaBHBIM 00pa3oM apoMaTHYE€CKHe COeAMHEHHUs, TAKHe KaK KCUJIOJ, TOJIYOJ
W aJKHUIHAa(TaIUHBI, XJIOPUPOBAHHBIE aDOMATHUECKHE COCMHEHUS WU
XJIOpUPOBaHHBIE annuaTHIECKue yrIeBOAOPOABI, TAKUE KaK XJIOPOEH30JIbI,
XJIOP3TUJIEHBI MJIM AUXJOPMETaH, aludaTuieckue yrieBoJOPOAbl, TaAKHE KaK
LUKJIOTeKCaH win napaduusl, Hanpumep, HeQTAHbIE PpaKLUH, MUHEPAJIbHBIE U
pacTHUTEbHBIC Maclia, CIIHPTHI, TAKNE KaK OyTAHOJ MJIM TJIMKOJIb, & TAKXKE X MPOCThIE
U CJIOXKHBIE 3(QUPBI, KETOHBI, TAKHE KaK all€TOH, METUJISTHJIKETOH,
METHJIN300yTUIKETOH UJIM LHKJIOTeKCAHOH, CHJIBHO MOJSIPHBIE PACTBOPUTENH, TAKUE
KaKk IuMeTHiI(GopMaMua U JTUMETUICYIb(POKCHU, a TAKXKE BOAA.

Kommno3uuuu B COOTBETCTBHH ¢ H300pETEHUEM MOTYT TaKXK€ CONEPIKATh
IOTIOJTHUTENIbHbIE KOMIIOHEHTHI, HAIIPIMEP, TOBEPXHOCTHO-aKTUBHBIE BEIIECTBA.
IIpurogHBIMH MOBEPXHOCTHO-AKTHBHBIMH BEIIECTBAMH SIBJISIIOTCS 3MYJIbTUPYIOIIHE
CpeAcTBa W/WUIK MEHO0Opa3yoLUIue CpeaACTBa, AUCIEPTUPYIOIIHE CPEICTBA UITH
CMauMBAIOINE CPEACTBA C HOHHBIMU MJIM HEMOHHBIMH CBOMCTBAMH, UM CMECH 3THUX
NOBEPXHOCTHO-AKTUBHBIX BeIleCTB. X nmpumepaMu sSBJISAIOTCS COJIHM MOJHUAKPUIOBOM
KHMCJIOTBI, COJIM JIUTHOCYJIb(OHOBON KUCIOTHI, CONU (peHONCyTp(POHOBON KUCIOTHI HIIH
HapTaIUHCYJIb()OHOBOM KHCIOTHI, MOJUKOHIEHCATHI STHICHOKCHUA C )KUPHBIMU
CIIUPTAMU MJIM C JKUPHBIMHU KUCJIOTAMH UJIU C KUPHBIMM aMUHAMHU, 3aMEIl€HHbIE
(beHobl (MPEeANOYTUTENBHO aJKUI(EHObI HITH apuiI(EeHOIb), COJTH 3PUPOB
Cynb(OSTHTAPHOU KHUCJIOTHI, TPOU3BOHBIC TaypUHA (MIPEANOUYTHTEIBHO
anKunaTaypatsl), 3¢upsl GocHOPHOI KUCITOTHI ¢ MOJTUITOKCUIUPOBAHHBIMH CIIUPTAMU
wiu peHonsaMu, 3QUPHI JKUPHBIX KUCJIOT C MOJUOJIAMH, U TPOU3BOAHbBIE COCTHMHEHHH,
copepxamux cyiabdaTHbie, CyiabhoHaTHBIE U pochaTHBIC TPYIIIBI, HATTPUMED,
NPOCThIE AJIKUIIAPUIITTOJIUTIUKOJIEBbIE 3PUPBI, ATKHICYIb(OHATHI, AJKUICYIb(ATHhI,
apuiacyab(OHATHI, THAPOIU3ATH O€NIKa, TUTHUHCYJIb(QUTHBIE IEJTOKH U
MeTUInesuro03a. [IpucyTCcTBHE MOBEPXHOCTHO-AKTUBHOT'O BEIECTBA SABISETCS
HEOOXOAMMBIM, KOT/Ia OHO U3 aKTUBHBIX COCAMHEHUH W/UIN OOUH U3 HHEPTHBIX
HOCHUTEJIE!l HEpaCTBOPUMO(-UM) B BOJE U KOTIa BHECEHNE OCYIIECTBIISIIOT B BOJE.
OTHOCHUTENBbHOE COAEPIKAHNE TOBEPXHOCTHO-AKTUBHBIX BELIECTB HAXOAUTCS B
nuarna3zone Mexay S u 40 mac.% KOMIO3ULIMHU B COOTBETCTBUU C H300PETEHUEM .

MOFYT NPpUMEHATBHCA KPACUTCIIN, TAKUEC KaK HCOPTAHUYECKUEC ITUTMCHTbBI, HAIIPUMCED,
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OKCH] JKejie3a, OKCUJ TUTaHa, OepIUHCKAas Ja3yphb, U OPTaHUYECKHUE KPACUTEIU, TaAKUE
KaK aJlu3apUHOBBIE, a30- U MeTAI(TAJTOLHAHUHOBbBIE KPACUTENH, U CJICIOBBIE
KOJINYECTBA NMUTATEIbHBIX BEIIECTB, TAKUX KaK COJIM JKejie3a, Mapranua, bopa, Meau,
ko0anbTa, MOJUOIEHA U [IMHKA.

ITpu HEOOXOAMMOCTH MOTYT IPUCYTCTBOBATh APYTrUe AOTOJHUTEIbHbIE
KOMIIOHEHTBI, HAIpUMeEp, 3aLUTHBIE KOJUIOUABI, CBA3YIOIINE CPEACTBA, KIeAIue
BEIECTBA, 3ar'yCTUTENIM, THKCOTPOIMHbIE BEIIECTBA, CIIOCOOCTBYIOIINE
MPOHUKHOBEHUIO BEIECTBa, CTA0MIM3AaTOPhI, CEKBECTPAHTHI, KOMILJIEKCOOOpa3yromue
cpeacta. B obuieM, akTUBHBIE COCIMHEHHS] MOKHO KOMOMHUPOBATH ¢ JIF0OO# TBEpaOit
WJIU KUIKON T00aBKOM, KOTOPYO OOBIYHO MCIOJIB3YIOT MPU MPUTOTOBJIEHUU COCTABOB.
B 0o0mremM, KOMIMO3UIIMU U COCTABBI B COOTBETCTBUU C U300PETEHHEM COAEPIKAT MEKAY
0.05 1 99 mac.%, 0.01 u 98 mac.%, npeanoutrurenpuo mexay 0.1 u 95 mac.%, Gomnee
npeanoyTutenbHo Mexay 0.5 u 90 mac.% akTUBHOrO coequHEHHs, Hanboee
npeanoututenbHo Mexay 10 u 70 mac.%. AKTUBHBIE COEIUHEHHUS WJIN KOMITIO3ULMHU B
COOTBETCTBUHU C U300pETEHHUEM MOKHO MPUMEHATh CaMU 1O cebe WM, B 3aBUCHMOCTH
OT UX COOTBETCTBYHOIHX (PU3NIESCKUX U/WJIN XUMHUYECKUX CBOWCTB, B BUIE UX
COCTAaBOB HJIM MPUTOTOBJIEHHBIX U3 HUX ()OPM IJIsi MIPUMEHEHHS, TAKUX KaK a3pO30JIH,
KaIcCyJbHbI€ CYCTIEH3UH, KOHLIEHTPAThI XOJOJHOIO TyMaHa, KOHLEHTPAThI TOPsSIYero
TYMaHa, 3aKarncyJUpPOBaHHbIE TPAHYJIbI, MEJIKHE TPAHYJIbl, TEKYyUHEe KOHLUEHTPAThI IJIs
00paboOTKU CeMsiH, TOTOBBIE AJIsl IPUMEHEHUST PACTBOPBI, MbLIEBUIHbIE TOPOIIKH,
SMYJbIUpPy€E€Mble KOHIIEHTPATHI, 3MYJIbCUHU MACJIO0-B-BOJE, SMYJbCUU BOJla-B-Maclie,
MaKpOTpaHyJbl, MUKPOTPAHYJIbI, AUCTIEPTUPYEMbIEC B MACJi€ MOPOLIKH, CMEIINBAEMbIe
C MacCJIOM TeKy4YHe KOHLEHTPAThl, CMELMINBAEMbIE€ C MACJIOM XUAKOCTH, TEHBI, MACTHI,
MOKPBIThIE MECTUIIUIAMHU CEMEHA, CYCIEH3MOHHbIE KOHLEHTPAThI, CyCIIEH3UOHHO-
3MYJbCUOHHBIE KOHLEHTPAThI, PACTBOPUMbBIE KOHIIEHTPATHI, CYCIIEH3UH, PACTIBLIIsIEMbIE
MOPOIIKH, PACTBOPUMBIE MOPOLIKU, TPOAYKTHI AJI ONbUIMBAHUS U TPAHYJIBI,
pacTBOpHUMBIE B BOAE T'PAHYJIbl HJIH TaOJIETKHU, PACTBOPUMBIE B BOJ€ MOPOLIKYU JIJIsI
00paboTKU CeMsiH, CMauyuBaeMble OPOIIKHU, HATYPAJTbHBIE MPOIYKTHI U
CUHTETUYECKHE BEILIECTBA, MPONMUTAHHBIE AKTUBHBIM COCIUHEHUEM, a TAKKE
MHUKDPOKAICyJIUPOBAHHHBIE B MOJUMEPHBIX BEIIECTBAX U B MOKPOBHBIX Maccax
nmpemnapaTsl AJIsl CEMsIH, a TAKXKe COCTaBbI B YJIbTPaMalbIX 00bemMax Juisi oOpa3oBaHUs
XOJIOHOTO UJIU TOPSAYEro TyMaHa.

YHOMSIHYTbIE COCTaBbl MOTYT OBITh IPHUTOTOBJIEHBI U3BECTHBIM 00pa3oM,

HanmpuMmep, noCpeaACTBOM CMCIIUBAHHUSA aKTUBHBIX COGI[I/IHGHI/II\/'I C IO MEHBbIIEeMN MEpE
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OIHHUM OOBIYHBIM HAMOJHUTEJIEM, PACTBOPHUTEJIEM MU pazbaBuTeneMm,
SMYJIbTUPYIOLUIUM CPEACTBOM, TUCIEPTUPYIOIMUM CPEACTBOM U/UJIH CBSI3YIOIUM
CpPencTBOM MM (PUKCUPYIOLUIUM CPEACTBOM, CMAUNBAKOIIUM CPEACTBOM,
BOAOOTTAJIKMBAIOIINM CPEICTBOM, HEOOA3aTEIbHO CUKKAaTUBaMHU U Y -
CTabUIM3aTOpaMH, U HeOOSI3aTeJIbHO KPACUTENIIMU M TUTMEHTAMH,
IPOTUBOBCIIEHHUBATENSIMH, KOHCEPBUPYIOLUIUMH CPEICTBAMU, BTOPHUIHBIMH
3aryCTUTECIIAMHU, BEIICCTBaAMU AJIA MOBBIIICHHUA KHeﬁKOCTH, FI/I66epI/I.H.HI/IHaMI/I, a TaKXeE
APYruMu BCIIOMOTraTCJIIbHBIMU BEIICCTBAMU OJIA Hepepa6OTKI/I.

KoMno3uuuu B COOTBETCTBUHU ¢ H300pETEHUEM BKJIOUYAIOT HE TOJBKO COCTABBI,
KOTOPBIC YK€ 'OTOBbI K IPUMEHCHUIO U MOTYT 6bIT]:> HaAHECEHBbI C TIOMOLIBKO
MOAXOMASILIEro YCTPONCTBA HA PACTEHHS MJIM HAa CEMEHA, HO TaK)Ke U MMEIOLIHeCs B
NMpoAaXKeE€ KOHUCHTPATHI, KOTOPBIC NEpPpET NPUMCHEHUEM HeO6XOI[I/IMO paS6aBI/ITb
BOJOM.

AKTHBHBIE COEJUHEHHS] B COOTBETCTBHH C U300peTeHUEeM MOTYT caMu o cebe
WIU B BUJie UX (TOPTOBBIA CTAHIAPT) COCTABOB, UJIM JK€ B BUJE NPUTOTOBICHHBIX U3
OTUX COCTAaBOB (l)OpM AJisL MIPpUMEHCHUS NPUCYTCTBOBATDL B BUAEC CMECHU C APYTUMU
(I/ISBGCTHBIMI/I) AKTUBHBIMU COCANHECHUAMHU, TAKUMU KaK MHCCKTULHUABI, ATTPAKTAHTHI,
CTEPUIIU3ATOPHI, OAKTEPHULIUBI, AKAPUIIUABI, HEMATULUABI, QYHTULIUIBI, PETYIATOPHI
pocTa, Fep6I/I]_II/IZ[bI, y):[O6peHI/I$I, AHTUAO0THI UJIM XUMHYCCKUEC CUTHAJIBHBIC BCIIECTBA.

O6paboTKy pacTeHHH U YacTel pacTeHHH B COOTBETCTBUU C H300peTeHHEM
AKTHUBHBIMU COEUHEHHUSIMHU MJIM KOMIO3HIMSMH BBITTOJTHSIIOT HEMOCPEACTBEHHO UIIH
NyTeM BO3JEHCTBHS Ha X OKPYXKAKIIYIO CPeay, JKU3HEHHOE MPOCTPAHCTBO HIIH
CKJIaJICKO€ MPOCTPAHCTBO, HCIOJb3Yysl OOBIYHBbIE CTOCOOBI 00pabOTKH, HATTpUMED,
NyTEM OKYHAHHUA, p336prSFI/IBaHI/I$[, MEJKOOAUCTIEPCHOT'O PACIIBIJICHUA, OPOLICHUSA,
UCIIapeHUs, ONbUIMBAaHUs, 00pa3oBaHUs TyMaHa, pa3OpaceIiBaHUs, TOKPBITUS MEHOM,
pasmMa3biBaHUA, HaMa3bIBaHUs, ITOJIUBA (HpOHI/ITbIBaHI/Iﬂ), Kane€JbHOI'O OPOILICHUA U, B
ciy4ae MaTepuasa sl pa3MHOKEeHHS, B YaCTHOCTH, B Cliy4ae CEMEHHOT0 MaTtepuana,
KpOMe TOr0, C UCMOJb30BAHUEM MOPOLIKA IJisi CyX0il 00paboTKu ceMsiH, pacTBOpa IJIsi
00paboOTKH CeMsIH, paCTBOPUMOTO B BOAE MOPOLIKA [Jisi 00pabOTKU B3BECHIO, MyTEM
HHKPYCTUPOBAHHUA, MYTEM HAHCCCHUA OI[HOCJ'IOfIHOFO A MHOTOCJIOMHOTO IMOKPBITUA U
T.4. KpOMe TOI'0, BOBMOXHO HAHCCCHHNEC aKTHBHBIX COGI[I/IHGHI/Iﬁ METOAOM
YJIbTpaMaJibIX O6"beMOB HUJIN UHXXCKTHPOBAHUEC MperiapaTa aKTUBHOI'O COCANHCHUA WU

CaMOIr'o aKTUBHOT'O COCAUHECHUA B ITIOYBY.
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Kaxk Ttakske onucano Hrke, 00paboTka TPAHCTEHHBIX CEMsSIH aKTHBHBIMH
COENMHEHUSMH WU KOMIIO3ULUSIMU B COOTBETCTBUU C M300peTeHneM uMeeT ocoboe
3Ha4YeHHe. DTO OTHOCUTCS K CEMEeHaM PacTEeHHI, KOTOpbIe COEePIKAT MO MEHbIIEH
Mepe OJMH IeTePOJIOTUYHBII I'eH, KOTOPBIH MO3BOJIAET 3KCIPECCUIO MOJUIENTHAA UITH
Oenka ¢ MHCEKTHIIUAHBIMU CBOMCTBAMH. [ €T€pPONIOrNYHBIN T'e€H B TPAHCT€HHBIX
CEMEHAax MOJXKET UMEThb NMPOUCXOXKICHHE, HAIPUMED, U3 MUKPOOPTaHN3MOB BUJIOB
Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma, Clavibacter, Glomus unu
Gliocladium. IIpennmouTHTENBHO 3TOT Ie€TEPOJOTHYHBIN reH mpoucxoauT u3 Bacillus
Sp., IPUYEM B 3TOM Cjily4ae T€HHBIA MPOAYKT 3PP eKTHBEH MPOTHUB MOTBLIbKA
KYKYPY3HOTr'O W/WJIU 3aMMaJIHOTO KYKYPY3HOro Xyka. ['ereposioruunslii red 0osee
npeanoyYTuTeNnbHO npoucxoaut u3 Bacillus thuringiensis.

B KOHTeKCTe HACTOsIIEero u300peTeHUsl, KOMIIO3ULIMIO B COOTBETCTBHH C
n300peTeHneM HaHOCAT Ha CEMeHa caMy 1o ce0e UM B BUAE MOAXOASIIEero COCTaBa.
[IpennoururenbHO, 4TOOBI N30€XKaTh NOBPEKACHUN TpH 00padboTKe, ceMeHa
00pabaThIBAIOT B TAKOM COCTOSIHHH, TPU KOTOPOM OHH AOCTaTOYHO cTabuyibHBL. B
obmem, 06paboTKy CeMsIH MOKHO MPOBOJUTH B JIFOOOE BPEMsI B IPOMEKYTKE MEKIY
cbopom yposkas 1 moceBoM. OOBIUHO UCMOJB3YIOT CEMEHA, KOTOPbIE OTAEJIEHBI OT
pacTeHus U OCBOOOXKIEHBI OT MOYATKOB, LIETYXH, cTedeil, 00004eK, BOJIOKOH WU
MSIKOTH TUIO0B. Hanmpumep, MOXKHO UCMOJIb30BaTh CEMEHA, KOTOpbIe ObUTH COOpaHHI,
OYHMIIEHbI U BBICYIIEHBI 10 COAEPKAHUA Biaru MeHee 15 mac.%. AJTbTepHATHBHO,
TaKXe MOXHO HCIOJIb30BAaTh CEMEHa, KOTOPbIE MOCe CYIIKH, HapuMep, ObUIH
00paboTaHbl BOAON U 3aT€M CHOBA BBICYIIEHBI.

B o6uiem, mpu o6paboTke cemMsH cieayer odpaiaTh BHUMaHUe Ha TO, YTOObI
KOJMYECTBO KOMIO3UIIMHU B COOTBETCTBHUH C M300peTeHHEM W/UIIK IPYrux 100aBOK,
HAHOCHUMBIX Ha CEMEHA, BRIOMPAJIOCh TAKUM, YTOOBI He ObLJIO HAPYIIEHO MPOpPACTaHUE
CEMsIH, 1 COOTBETCTBEHHO, He MOBPEXKAANHUCH MPOPOCLINE U3 HUX PACTEHHsS. ITO
0COOEHHO clieyeT MPUHUMATh BO BHUMaHHE B CIy4Yae aKTHBHBIX COCIMHEHUH,
KOTOpbIE MPHU ONMPEIECHHbBIX HOPMaX BHECEHHUS MOTYT MPOSIBJIATh (PUTOTOKCUYECKHE
3¢ exTsr.

KoMno3uuuu B COOTBETCTBUHU C H300PETEHUEM MOXHO HAHOCHUTD
HEMOCPEACTBEHHO, T.€. B OTCYTCTBUH KaKUX-JTUOO IPYyrUX KOMIIOHEHTOB U 0e3
pa3bapnenus. B obmem, Ha ceMeHa MPEANOYTUTEIbHO HAHOCUTh KOMIIO3ULIUU B BHJIE
noaxonsAmero cocrasa. Iloaxonsimue cocraBsl U COCOObI 00pPabOTKH CEMSH U3BECTHBI

crneuuaaucTam B NaHHOM 00JIaCTH TEXHUKHU U OMMUCAaHbI, HATPUMEDP, B CICAYIOLIIUX
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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,

AKTUBHBIE COEIMHEHHS B COOTBETCTBUU C U300PETEHUEM MOXKHO IEPEBECTH B
OOBIYHBIE COCTABBI AJIsI MPOTPABIMBAHMS CEMSIH, TAKHE KaK PACTBOPBI, SMYJIbCUH,
CYCII€H3MH, MOPOLIKH, ITE€HBI, B3BECU HJIU JPYyTrue MOKPOBHbIE KOMIIO3UIUHU JUIsl CEMSIH,
a TaK)K€ COCTaBBI B yJIbTPaMalbiX 0OObeMax.

OTH COCTaBbI MOJYYAOT U3BECTHBIM 00pPa3oM, MyTEeM CMEIIHBAHUS aKTUBHBIX
COeAMHEHUN C OOBIYHBIMU NOOABKAMU, HATIPUMEP, OOBIYHBIMU HATIOJTHUTEJISIMU U
pPacTBOPHUTENAMH HJIH pa30aBUTENSAMH, KPACUTESIMH, CMAYMBAKO UM CPEICTBAMH,
OUCTIEPTHPYIOIIUMH CPEICTBAMHE, SMYJbTHPYIOIIUMH CPEACTBAMH,
NPOTHUBOBCIIEHUBATENIMHU, KOHCEPBUPYIOIINUMH CPEACTBAMH, BTOPHYHBIMHU
3aryCTUTEJISIMH, KJICSIIUMH BeIleCTBaMH, THOOepeuIMHAMY, a TaK)Ke BOJOH.

KpacurensiMmu, KOTOpbIe MOTYT MPUCYTCTBOBATh B COCTaBaX AJIsl MPOTPABINBAHUS
CeMsIH, MPUMEHSIEMBIX B COOTBETCTBUHU C U300pETEHUEM, SIBISIOTCS BCE KPACHUTEIH,
KOTOpPBIE SABISIOTCS OOBIYHBIMH JJISI TAKUX Iejiel. MOXHO HCTIOIb30BaTh JUO0
NUTMEHTBI, KOTOPbIE MaJOPACTBOPUMBI B BOAE, JTUOO KPACUTENH, KOTOPbIE
pacTBOpHUMBI B BoAe. [IpuMepsl BKIIOYAIOT KPACUTENH, U3BECTHBIE IO/l HA3BAHUSMHU
Rhodamine B, C.I. Pigment Red 112 u C.I. Solvent Red 1.

IIpurogHbIMM CMauUBAIOLIIUMH CPEACTBAMH, KOTOPbIE MOTYT IIPUCYTCTBOBATh B
COCTaBax JJisl MPOTPABJIUBAHUS CEMSH, IPUMEHSIEMBIX B COOTBETCTBUH C
n300peTeHneM, SBIISIFOTCS BCE BELIECTBA, KOTOPbIE CIOCOOCTBYIOT CMAYMBAHHIO U
KOTOpBIE SBJSIOTCS OOBIYHBIMH IJIs COCTABOB arpOXUMHYECKN aKTHBHBIX COCIMHEHUI.
[IpennouTUTENbHO MOKHO HUCIOJB30BATh AJKMITHA(TATUHCYIb(POHATHI, TAKHE KaK
OUU3OMPOTIUII- U TUU300yTHII-HAPTATUHCYIbPOHATHI.

[MogxoasIUMU AUCTIEPTUPYIOLIUMH CPEICTBAMH /UM 3MYJIbTUPYIO MU
CpeACTBaMH, KOTOPbIE MOTYT MPUCYTCTBOBATh B COCTABAaX IJIsl MPOTPABIUBAHUS
CEMsIH, IPUMEHSIEMBIX B COOTBETCTBUHU C U300pETEHUEM, SIBJISIIOTCS BCE HEMOHHBIE,
AHUOHHBIE U KATHOHHBIE TUCTIEPTHUPYIOIINE CPEACTBA, OOBIYHBIE IJISI COCTABOB
arpOXMMHUYECKN aKTUBHBIX COeUHEHUH . IIpennoyrenne oTnar0T NIPUMEHEHUIO
HEHOHHBIX MJIM AaHHOHHBIX AUCIEPTHPYIOIUX CPEACTB UM CMeCeH HEMOHHBIX UIIH
AHWOHHBIX THCHEPrupyomux cpeacts. [loaxonsmue HEMOHHbIE TUCTIEPTUPYIOIIHE
CpPeACTBa BKJIOYAKT, B OCOOEHHOCTH, OJOK-TIOJIUMEPHI STHIEHOKCUI/TIPOTTUIEHOKCHUT,
IPOCThIE ANKUII(EHONIONUTIIHNKOEBbIe 3P UPBI U MPOCTHIE

TPUCTUPUIIDEHONIONHUTIHKONEeBbIe 3QUpPHI, U UX PpochaTupoOBaHHBIE U
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cynbdaTUpOBaHHBIE MPOU3BOAHBIE. [1OAXOMSIIIMMH AHUOHHBIMU JTUCTIEPTHPYIOLUMH
CPEeICTBAMH SIBIISIIOTCS, B OCOOCHHOCTH, JUTHOCYJIb()OHATBI, COJIU MOJUAKPHIOBOMH
KHCJIOTBI U apUJICYyJIb(pOHAT-POopMaNbIeruIHble KOHASHCATHI.

IIpoTUBOBCIIEHUBATENAMH, KOTOPBIE MOTYT MPUCYTCTBOBATh B COCTABAX JIS
NPOTPABJIMBAHUS CEMSH, IPUMEHSEMbIX B COOTBETCTBUHU C U300pEeTeHUEM, SBISIOTCS
BCE BEINECTBA, MOAABJISAIOIKNE 00pa3oBaHUE MEHbI, OOBIYHBIE JJII COCTABOB
arpOXUMHUYECKU aKTUBHBIX coequHenuit. [IpennoYTuTeTbHO MOKHO HUCIIOIb30BATh
CHUJIMKOHOBbBIE MPOTHBOBCIIEHUBATEIN U CTEapaT MarHus.

KoHcepBUpPYIOIINMHU CPECTBAMU, KOTOPbIE MOTYT MPUCYTCTBOBATh B COCTABaX
IJIsl TPOTPABJIMBAHUS CEMSIH, TPUMEHSIEMbIX B COOTBETCTBHH C U300pETEHHUEM,
SIBJISIFOTCSI BCE BELIECTBA, MPUTOIHbBIE [JISl UCIIOJb30BAHMS B TAKUX LIEJSX B
arpOXUMHUYECKUX KOMMO3ULUsX. [IpumMepsl BKIOYAOT quxiaopdes u noaydopmaib
O€H3UIIOBOro CIHUPTA.

BTOpUYHBIMU 3aryCTUTENSMU, KOTOPbIE MOTYT MPUCYTCTBOBATh B COCTaBaxX JIsI
NPOTPABJIMBAHUS CEMSH, MIPUMEHSIEMbIX B COOTBETCTBUHU C U300pEeTeHUEM, SBJISIOTCS
BCE€ BELISCTBA, NPUTOJHbIE IJIsl UCIOJIb30BAHUS B TAKUX LEJSX B arPOXUMHUYECKUX
koMno3uuusx. [IpennoyTurenbHble IPUMEPBI BKIOYAIOT TPOU3BOIHbBIE LIEJTIOIO03bI,
NPOU3BOJHbIE AKPHJIOBOH KHUCIOThI, KCAHTAH, MOIU(PUIIMPOBAHHBIC TJIUHBI U
BBICOKOAHMCIIEPCHYIO KPEMHHEBYIO KHUCIIOTY.

[TpuroHBIMH KJIESLIMMH BELIECTBAMHU, KOTOPbIE MOTYT NPUCYTCTBOBAThH B
COCTaBax JJIsl MPOTPABINUBAHUS CEMSH, IPUMEHSAEMBIX B COOTBETCTBHU C
u3o0peTeHuem, SIBISIOTCS BCE OOBIYHBIE CBS3YIOLINE CPEACTBA, MPUTOIHBIE IS
HCIOJIb30BAHUS B MPOAYKTAX AJsl MIPOTPABIMBaHus ceMsiH. [IpeanouTurenbHbie
NpUMEPBI BKJIOYAIOT MOJUBUHUIMHPPOTUAOH, MOJUBUHIIALETAT, MTOJUBUHUIOBDIH
CIUPT U THUJIO3Y.

CocTaBbl Uil MPOTPABIUBAHUS CEMSIH, IPUMEHsIeMble B COOTBETCTBUH C
n300peTeHreM, MOKHO MPUMEHATH, JTUOO HEMOCPEACTBEHHO, THOO0 mociie
npenBapUTEIbHOrO pa30aBlieHUst BONOH, Ajisi 00pabOTKU MUPOKOTO CIIEKTpa
pa3NMYHBbIX CEMsIH, BKJII0OYasi CeMeHa TPAHCTeHHBIX pacTeHuil. B aTom ciyuae
BO3MOJKHO, YTO B pe3yJIbTaTe B3aMMOJEHCTBUSI C BOSHUKIIMMH B pe3yJibTaTe
SKCIPECCUHU BEIIECTBAMH, Takke OyAYT MPOSABISATHCS AOMOJHUTEbHBIC
cuHeprudeckue 3G exTsl.

Jlns 0OpaboOTKH CEMsIH COCTaBaMU AJIsl IPOTPABIMBAHUS CEMSIH, TPUMEHSIEMbIMU

B COOTBECTCTBHUU C I/I306peTeHI/IeM, HUJIK TIperapaTtaMiu, MNOJYYCHHBIMHA U3 HUX IMIYTEM
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no0aBIeHUsT BOJBI, MOAXOMSIIIUM 000PYIOBAHUEM SIBISIIOTCS BCE YCTAHOBKH JJISI
CMELIMBaHMS, OOBIYHO UCIOJb3yeMble I IPOTPABIMBAHUS CeMsiH. B ocobeHHOCTH,
METOAMKA MPOTPABIUBAHUS CEMSH 3aKJIIOYAETCs B TOMEIEHHH CEMSH B CMECUTEIIb,
n00aBIeHUN ONpPENEeIeHHOrO JKeJIaeMOro KOJNYeCTBa COCTaBa AJsi IPOTPABIMBAHMUS
cemsiH, 1ubo camoro no cede, nubo npenBapuTebHOE pa30aBICHHOTO BOJOH, U UX
CMEIIUBAHUU JIO TEX MOP, MOKa COCTAB HE PACMPENEIUTCS OJHOPOIHO Ha CEMEHaXx.
ITpu HeOOXOAMMOCTH MOCJIE 3TOTO MPOBOASAT ONMEPALHIO CYIIKH.

AKTHUBHBIE COEIMHEHHSI B COOTBETCTBUU C M300PETEHHEM TIPU XOPOIIeit
NEPEHOCUMOCTH PACTEHUSIMHU, OJIATONPHUATHON TOKCHYHOCTH JJISI TETIOKPOBHBIX
JKMBOTHBIX U XOPOILIEN NEPEHOCUMOCTU OKPYKAKIIEH CPpeaOoN ABISAIOTCS
MOAXOISIIITUMHU JJTsI 3aIUThI PACTEHHI ¥ OPTaHOB PACTEHUI, sl TOBBIIIEHUS
YPOKAWHOCTH, U IJIsl YIYUYLIEHUsI KauyecTBa COOpaHHOrO yposkasi. X MokHO
NPEANOYTUTEHLHO MPUMEHSTh B KAYECTBE CPEACTB 3alIUThI pacTeHuii. OHU aKTHBHBI
M0 OTHOUIEHUIO K BHAAM C HOPMaJIbHOW YyBCTBUTEILHOCTHIO U YCTOWYHMBBIM BUIAM, a
TaK)XKe OTHOCUTEJBbHO BCEX HJIM OTHEJbHBIX CTAIUI Pa3BUTHS.

PacTenmus, koTopble MOKHO 00pabaTeiBaTh B COOTBETCTBHU C H300pETEHUEM,
BKJIIOYAIOT CJEAYIOLINE OCHOBHBIE KYJbTYpHbIE PACTEHUS: KYKYpy3a, coeBble O0O0BI,
XJIOMYATHHUK, MaClIUYHbIe KyJAbTYpbl poaa Brassica, Takue xak Brassica napus
(manpumep, kanona), Brassica rapa, B. juncea (Hanpumep, (mojesas) ropuuna) u
Brassica carinata, puc, nimeHuna, caxapHasi CBekJja, caxapHblii TPOCTHHUK, OBEC, POXKb,
SYMEHb, IPOCO U COPro, TPUTHKAJE, JIEH, BAHOTPAA U pa3ju4yHble PPYKThl U OBOIIU U3
pa3HbIXx OOTaHUYECKHX TAKCHUCOB, TaAKUE KakK, HampuMmep, Rosaceae sp. (Hampumep,
ceMeuKOBbIe (PYKTHI, TAKHE KaK SIOJOHU U TPYIIHN, a TAK)KE KOCTOUKOBBIE PPYKTHI,
Takue Kak aOpUKOCHI, BUIIHH, MUHAAJIb ¥ IEPCUKH, U SITOJBI, TAKHE KaK KIyOHMKA),
Ribesioidae sp., Juglandaceae sp., Betulaceae sp., Anacardiaceae sp., Fagaceae sp.,
Moraceae sp., Oleaceae sp., Actinidaceae sp., Lauraceae sp., Musaceae sp.
(Hampumep, OaHaHOBBIE AepeBbs U MIaHTauu), Rubiaceae sp. (Hampumep, kode),
Theaceae sp., Sterculiceae sp., Rutaceae sp. (HampuMep, TUMOHBI, aNleJIbCUHBI U
rpelindpyTsei);, Solanaceae sp. (Hanpumep, TomMatsl, kapTodens, mepew, OakTakaHbl),
Liliaceae sp., Compositae sp. (Hanmpumep, canaT-JIaTyK, apTUIIOKU U LHKOPHUH —
BKJIIOYasi KOPHEBOW IIUKOPHH, SHAUBUI U 0ObIKHOBeHHBIN nukopuii), Umbelliferae
sp. (HampuMep, MOPKOBbB, METPYIIKa, CTEONIeBOM cenbaepeil u KIyOHEBBIN cenbaepeii),
Cucurbitaceae sp. (Hampumep, OTypLbI — BKJIIOYasi OTYPIbI IS MAPUHOBAHUSI, THIKBA,

apOy3, ThIKBa-ropJyisiHka u nbiHs), Alliaceae sp. (HampuMmep, Nyk-1opei u penyarslii
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ayk), Cruciferae sp. (Hanpumep, OeJIOKOYaHHAs KalycTa, KpaCHOKOYAaHHAs KamycCTa,
OpOKKOJIM, [IBETHAs KalycTa, Oproccenbckas Kanycra, KuTalickas JIMCTOBAs KaIlycTa,
KoJbpabu, peapka, XpeH, Kpecc-cajaT u kuralickas kanycra), Leguminosae sp.
(Hanpumep, apaxmuc, ropox u ¢aconb — Hanpumep, $acoib OrHEHHO-KpacHas U
kopMoBsie 600b1), Chenopodiaceae sp. (Hampumep, MaHTOJIbA, KOPMOBasi CBEKJIA,
IIMTMHAT, CTOJIOBAasi CBekia), Malvaceae (Hanpumep, okpa), Asparagaceae (Harnpumep,
Crap’ka); MoJie3HbIE U IEKOPATHBHBIC PACTCHUS B Caly H B JIECY; U T€HETUYECKH
MOAUGDUIIUPOBAHHBIE COPTA KAXIOTO U3 3TUX PACTEHUMH.

Kak yka3aHo Bbillle, B COOTBETCTBUH ¢ M300peTeHnEeM MOXHO oOpabdoTaTh BCe
pacTeHusl M UX 4acTU. B mpenmouTuTeIbHOM BapHaHTE OCYINECTBICHHUS
00pabaThIBAIOT BUbI JUKOPACTYLIUX PACTEHUI U KYJbTHUBAPbI PACTEHUM, UITU
pacTeHus, MOJy4YeHHbIE OOBIYHBIMU OUOJOTHYECKUMH METOAAMHU CEJIeKLUH, TAKUMHU
KaK CKpeIMBAaHNE UIIN CIUSHHUE MPOTOIJIACTOB, a TaAK)Ke UX 4acTH. B apyrom
NPEeANOYTUTENPHOM BApHAHTE OCYIIECTBICHUA 00padaThIBAIOT TPAHCTEHHBIE PACTECHHS
U KyJbTUBAPBl PACTEHUH, MOJYYESHHBIE C TOMOIIbIO METOOB F'€HHOW HHKEHEPHH, PH
HEOOXOIMMOCTH B KOMOWHAINY C OOBIYHBIMU METONAaMHU (T€HETUYECKHU
MOIU(pUIIMPOBAHHBIE OPraHU3MBI), a Takxke X yacTu. [lorstue "vyactu" unu "gactu
pacreHuii" mosicieHo Beime. Ocoboe mpeanouTeHne B COOTBETCTBUH ¢ U300 peTeHnEM
oTnarT 00paboTke pacTeHH COOTBETCTBYIOIINX KYJIbTHBAPOB PACTEHUN, KOTOpbIE
UMEIOTCS B IPOJIaXke, UJIM HAXOASTCS B Ucnonb3oBaHuu. [lox KyabTUBapamMu pacTeHUi
NOHUMAIOT PACTEHUsI C HOBBIMU cBoiicTBamMu ("mpu3HakamMu"), KOTOpbIE BbIPAIIEHBI
nyTeM OOBIYHOM CeJIeKI[UH, MyTeM MyTareHe3a UJid C MOMOLIbIO TeXHOJOTUM
pexomOunantHeix JIHK. 3T0 MOryT OBITH KyJBTUBAPHI, COPTA, OMOTHIIBI M T€HOTHIIBI.

Cnocob 00paboTKu B COOTBETCTBUH C U300PETEHHEM MOXKHO MPUMEHSI T JJIsI
obpaboTku reHeTndecku MoguduuupoBaHHbIX opranu3mMoB (I'MO), Hanpumep,
pacTeHul MJIM CEMEHHOro Marepuana. [ eHeTn4ecku MOIHu(pUIPOBAHHBIE PACTEHUS
(MM TpaHCTEHHBIE PACTEHHUS ) TPEACTABISAIOT COOOH PACTEHHS, Y KOTOPBIX
reTepOJIOTHYECKUN I'eH CTA0OUJIBHO BCTPOEH B reHOM. TepMHH "reTeposlornyecKuii
reH" O3HaYaeT MO CYIIECTBY I'eH, KOTOPHhIi obecreueH Win coOpaH BHE pACTEHUS U
KOTOPBIH, B Cllydae BBEAEHUs B TEHOM s/Ipa KJETKH, B TEHOM XJIOPOILJIacTa MJIH B
IreHOM MUTOXOHJIPHUHU, MPHUAAET TPAHCHOPMUPOBAHHOMY PACTCHUIO HOBBIE HIIH
yJIy4dIIeHHbIE aArPOHOMHYECKHUE HIIM APYTHE MPU3HAKH, MTOCKOJIBKY OH 3KCHPECCUPYET
NPEACTaBIAIO NN HHTEepeC OeTOK MIIM MOJUIIENTH]] WU MMOHIKAOINE PETYIUPYET WU

BBIKJIFOYAET APYrOH reH, KOTOPBbIA NPUCYTCTBYET B PACTEHUH, UJIU APYTUe I'eHBI,
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KOTOpPbIE MPUCYTCTBYIOT B PaCTEHUH (HAIpUMeEp, C MOMOLIbIO aHTUCMBICIOBON
TEXHOJIOTUU, KOCYNPECCUOHHOU TexHosoruu unu trexunonorun PHK-u [PHK-
uHTepdepennus]). I'ereponornueckuii red, KOTOPbIH HAXOAUTCS B T€HOME, TaK)Ke
Ha3bIBAIOT TPAHCI'€HOM. TpaHCreH, KOTOPBIH ONpeaessieTcss CBOUM ONpeaeIeHHBIM
IIOJIOXKEHUEM B '€HOME PACTEHUS, Ha3bIBAIOT TPAHC(HOPMAIIMOHHBIM UJIH TPAHCT€HHBIM
coObITHEM.

B 3aBHCUMOCTH OT COPTOB PaCTeHHH WJIM KYJIbTUBAPOB PACTEHHI, UX
MECTOHAXO0XKAEHUS U YCJIOBUH pocTa (IIOYBa, KJIMMAT, BEreTaAllUOHHBIA MEPUO,
nuTanue), o0paboTka B COOTBETCTBUM C U300PETEHHEM MOXKET TaKKe MPUBOIUTH K
cBepxaaauTuBHbIM ("cuHepruyeckum") spdexkram. Hanmpumep, BO3MOKHBI
cnenyromue 3G PeKTrl, KOTOPBIE MPEBBIMAT COOCTBEHHO OKuIaeMbie 3 PEKThI:
yYMEHbLIEHHbIE HOPMbI BHECEHHS W/MJIM PACIIUPEHHBIN CIIEKTP AeHCTBUSA W/HIN
noBbIlIeHHAs 3 (HEKTHBHOCTD AKTHBHBIX COCIMHEHUI M KOMIO3HUIIUNA, KOTOPbIE
MOYHO NMPUMEHATh B COOTBETCTBUHU C U300pETEHHEM, JIYUIIUI POCT PAaCTEHUH,
NOBBILIEHHAS TOJEPAHTHOCTH IO OTHOLICHHUIO K BBICOKMM HJIM HU3KHM TeMIEpaTypam,
NOBBILIEHHAS TOJEPAHTHOCTD K 3aCyX€ MJIN K COAEP KaHUIO COJH B BOJE MJIM NOYBE,
noBbIMeHHas 3¢ () EeKTUBHOCTH LBETEHUsI, oberueHne yOopku ypoxasi, yCKOpeHue
co3peBaHus, OoJjiee BBICOKUE ypoxkau, Oosee KpynHble GPyKThI, OONbINAst BBICOTA
pacteHuii, 6osiee MHTEHCUBHBIN 3€JIEHBbIN IIBET JUCTbEB, OOJiee paHHEe LIBETEHHE,
Gosee BbICOKOE KauecTBO M/min OoJjiee BhICOKAs MUINEBAask LEHHOCTh COOpaHHBIX
IPOAYKTOB, O0Jiee BBICOKAst KOHLIEHTPAUs caxapa B PpPyKTax, jydiias CTONKOCTb NPHU
XpaHEHUU W/UIH nepepadaTbhiBAeMOCTh COOPAHHBIX MPOAYKTOB.

PacTenus u KyJbTUBAPBI pACTEHHI, KOTOPBIC MPEANOYTUTETbHO 00pabaThIBAIOT B
COOTBETCTBHUU C U300pETEHHEM, BKJIIOYAIOT BCE PACTEHUSI, KOTOPbIC HMEIOT
reHEeTHYECKUN MaTepHall, KOTOPbIH MPHUAAET STUM PACTEHHUSIM OCOOCHHO
NpEeANOYTUTENbHBIE, MOJIE3HbIC TPU3HAKHN (HE3aBUCHMO OT TOTO, OJIYYEHBI 3TH
NPU3HAKHU B PE3YJIbTATE CENEKIMHN U/HIN OMOTEXHOJOTHH ).

IIpumepsl yCTOMYHUBBIX K HEMATOAAM PACTEHUIN ONMUCAHBI, HAIPUMED, B
CIeNYIOUINX MaTeHTHBIX 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 u 12/497,221.

PacTenus, koTopble MOKHO 00pa0aTeiBaTh B COOTBETCTBUU C U300PETEHHEM,

NPEeACTaBIAIOT COOOH ruOpUIHbIE PACTEHUSA, KOTOPbIE YK€ MPOSBIAIOT
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XapaKTEepUCTUKHU reTepo3a Wik ruOpugHoro 3pdexra, 4To NpUBOAUT B LIEJIOM K Ooee
BBICOKON YPOXXaMHOCTH, CHJIE POCTA, JIYUIIEMY 3J0POBbK) U YCTOMYUBOCTH K
dakTopam OmOTHUECKOrO U aOUOTHYECKOTO cTpecca. Takue pacTeHus OOBIYHO
HOJIYYarOT MyTEeM CKpeIUBaHUS HHOPEIHOW POAUTENbCKON JHHUU C MYKCKOM
CTEePUJIBHOCTBIO (’KEHCKHI MapTHEp NMPU CKPEIMBAHUK) C IPyroi nHOpenqHOH
POIMTENBCKON JIMHUEH ¢ MYKCKOU PepTHIBHOCTBIO (MYKCKOI MapTHEp MpHU
ckpemnBaHum). ' uOpuaHbie ceMeHa OOBIYHO COOMPAIOT C PACTEHUN C MYIKCKOM
CTEPUJIbHOCTBIO U MPOJAIOT MPOU3BOAUTENSIM. PacTeHHs ¢ MYKCKOH CTEPHIBHOCTBIO
uHorAa (HampuMep, B cJiy4ae KYKypy3bl) MOTYT OBbITh TOJIY4EHBI yTEM yAAJCHUS
METEJIOK (T.€. MEXaHUYECKOro YIAJIEHUsI My KCKUX PENPOIYKTUBHBIX OPTaHOB HJIH
MY KCKHX COLIBETHH ), HO Halle, My>KCKasi CTEPHJIBHOCTD SIBJISIETCS] PE3YJIbTATOM
reHEeTHYECKUX AETEPMHUHAHT B T€HOME pacTeHus. B 3Tom cinydae, 1 B 0COOEHHOCTH,
KOTJ]a CEMEHA SIBJISIOTCS JKEJIaeMbIM MPOAYKTOM, COOMpPaeMbIM ¢ THOPHIHBIX
pacTeHuil, 0OBIYHO MOJIE3HO 00ECIeYNUTh MOJHOE BOCCTAHOBIEHHE MY KCKOH
bepTHNIbHOCTH B THOPUIHBIX PACTEHUSIX, KOTOPbIE COMEPIKAT T€HETHYECKUE
IETePMHUHAHTBI, OTBETCTBEHHBIE 32 MYJKCKYIO CTEPHIIBHOCTh. JTO MOXET OBbITh
DOCTUTHYTO MyTeM oOecrneueHus: TOro, YTOOBl MY>KCKHE MapTHEPbI IPU CKPEIIUBAHIU
MMeEJIH TOAXOISAIINE MeHbI-BOCCTAHOBUTENN (PEPTUIBHOCTH, KOTOPbIE CIIOCOOHBI
BOCCTAHABJIMBATh MYKCKYIO (E€PTHIBHOCTD B THOPUAHBIX PACTEHUAX, KOTOPbIE
COAEepKAT FreHEeTUYECKHE NEeTEePMUHAHTBI, OTBETCTBEHHbIE 32 MY)KCKYIO CTE€PUIbHOCTD.
I'eneTnyeckue NeTEPMUHAHTBI MYKCKOI CTEPUIBHOCTH MOTYT HaXOJIUTHCS B
uuromnaasme. [IpuMepsl HUTOMIA3MATHYECKOM MYKCKOM cTepusibHOCTH (CMS) Obutn
OTUCAaHbI, HAIpUMep, 1Jis BUAOB Brassica. OnHaKO reHeTHYeCKUue NeTEPMUHAHTBI
MY KCKOH CTePHJIbHOCTH TaKX€ MOTYT HaXOJIHTHCS B T€HOME sifipa. PacTeHus ¢
MY KCKOH CTEPHIIBHOCTBIO TAK)KE MOXHO MOJYYUTh METOaMHU OMOTEXHOJIOTUH
pacTeHul, TAKUMH KaK TeHHas HHkeHepus. OCOOCHHO MOoJe3HOe CPEICTBO MOJYYCHHS
pacTeHHUl C My>KCKOUW CTEPUIBHOCTBIO omucaHo B myOnukanuu WO 89/10396, B
KOTOPOH PacKpbITO, YTO, HAIPUMED, pUOOHYKJIea3a, Takas Kak OapHa3a, CEJIEKTUBHO
SKCIPECCUPYETCS B KJIETKAX TANeTyMa B ThIUMHKAaX. 3aTeM (PepTHIBHOCTb MOXET OBIThH
BOCCTAHOBJIEHA C TTOMOIIBIO 3KCIPECCHU B KJIETKAaX TaleTymMa HHIHOuTopa
pubOHYKII€a3bl, TAKOTO Kak dapcrap.

HexoTropble pacTeHUs UM KyJIbTHBAPHI PACTEHHUH (IIOJTyUYeHHbIE METOAAMHU
OMOTEXHOJOTHHU PACTEHHUH, TAKUMH KaK T'€HHAasi HH)XKEHEPHUsI), KOTOPbIE MOXKHO

0o0pabaThIBaTh B COOTBETCTBUHU C U300pETEHHUEM, SIBISIOTCS TOJEPAHTHBIMU K
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repOMIIUIaM PaCTEHUSMH, T.€. PACTEHHUSIMH, CO3IaHHBIMH TOJIEPAHTHBIMHU K OJTHOMY
WJIM HECKOJIbKUM AaHHBIM repoununam. Takue pacTeHUst MOXKHO MOJYyYUTh JIHOO
NyTeM IeHEeTUYEeCKOH TpaHchopMauuu, JU00 NyTeM CeeKLUHN PACTEeHUNH, KOTOpbIe
coaepkKaT MyTalHI0, MPUAAOLIYIO TAKYI0 TOJEPAHTHOCTb K TrepOuIuaam.

TonepaHTHBIMU K repOUIIUAAM PACTEHUSIMH SIBISIOTCS, HAIPUMEP, TOJIEPAHTHbBIE
K riaugocaTy pacTeHHs, T.€. PACTEHUs, KOTOPbIe CO3AaHbl TOJEPAHTHBIMH K repOounusy
riudocaTy I K ero coisiM. PacTeHus MOTyT ObITh CO3aHbI TOJEPAHTHBIMU K
riudocaty pa3IMuHBIMU MeToaMu. Tak, HAaIpuMep, TOJepaHTHBIC K TIudocarty
pacTeHuss MOXKHO CO3/1aTh MyTeM TpaHCPOpMALMU PACTEHUS T€HOM, KOTOPBIH
KonupyeTt ¢pepMeHT S-eHonmupyBuamukumar-3-gocparcunrasy (EPSPS).
IMpumepamu Takux EPSPS-renos sBnsroTcs red AroA (myrant CT7) Gaktepun
Salmonella typhimurium (Comai u ap., 1983, Science, 221, 370-371), ren CP4
bakrepuu Agrobacterium sp. (Barry u np., 1992, Curr. Topics Plant Physiol. 7, 139-
145), rensl, kotopsie koaupytoT onay EPSPS nerynsu (Shah u np., 1986, Science
233, 478-481), onny EPSPS Tomatos (Gasser u ap., 1988, J. Biol. Chem. 263, 4280-
4289) nnmn onny EPSPS sneycuna (WO 01/66704). Takske MOTYT moapa3yMeBaTbCs
myTtupoBaHHble EPSPS. TonepanTHble k rnmudocaty pacTeHHUs] MOKHO TaKXKe IMOJYIUTh
NyTeM 3KCIPECCHH I'eHa, KOTOPbIH KoaupyeT pepMeHT riandocaT-oKCHPEaYKTa3y.
TonepanTHsle k rmudocaTy pacTeHUs] MOXKHO TaKKe MOJYYUTh MyTEeM 3KCIPECCUHU
reHa, KOTOpbIi kogupyeT ¢pepMeHT raugocar-auerunrpancdepasy. TonepanTabie K
rnmudocaty pacTeHuss MOKHO TaKKe€ MOJYYHUTh IYTEM CEeIeKLHH PACTEeHUMH,
COZlepIKALINX MPUPOIHBIE MyTALlMH YIOMSHYTBIX BbIIIE T€HOB. PacTeHus, KoTopsie
skcnpeccupyoT EPSPS rensl, KoTopbie NPUAAIOT TOJEPAHTHOCTD K TH(OCATY,
onucanbl. PacTeHus, KOTOpbIE SKCIPECCUPYIOT APYrUe T€HbI, KOTOPbIE MPUAAIT
TOJIEPAHTHOCTH K rudocaty, HanmpuMep, reHbl eKapOOKCHIa3bl, TaAKKe ObLIN
OTHCAaHBI.

JpyrumMu yCTOWYHMBBIMH K TepOUIIUIAM PACTEHUSIMHU SIBJISIIOTCS, HAIPUMED,
pacTeHus, KOTOPbIE CO3JJaHbl TOJEPAHTHBIMH K repOUIIuIaM, HHTHOUPYIO UM
dbepMeHT rmyTaMHUHCUHTA3y, TAKUM Kak Ouanadoc, pochuHOTpULIUH UK
rmo¢ocuHaT. Takue pacTeHHs] MOXKHO MOJYIUTh IMYTEM SKCIpeccun GepMeHTa,
KOTOpPBII 00e3BpeXnBaeT repOULNA, N MyTaHTa (PepMEHTA TIYyTAMUHCHHTA3bI,
KOTOPBIH yCTOWUYMB K HHTHOUpOoBaHNO. OIHUM U3 MIPUMEPOB TAKOTO 3(P(HEeKTUBHOTO
obe3BpexuBaromero pepMeHTa siBusgeTcs GepMeHT, KOTOPbIH KOAUPYET

bochunoTpunuH-aueTunTpanchepasy (Takoi kak, Hanpumep, 6ap- uau nat-06eJ0K U3
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BUIOB Streptomyces). PacTeHus, KOTOpble 3KCIPECCUPYIOT 3K30T€HHYIO
bochunoTpunuH-aneTuNTpaHchepasy, OblJIU OTTUCAHBI.

JlanpHENIIUMHU TOJIEPAHTHBIM K repOUIuAaM PaCTEHUSMU TaKXKe SIBJISIIOTCS
pacTeHus, KOTOPbIe CO3JaHbl TOJIEPAHTHBIMH K repOuLuIaM, HHrUOUPYIO UM
depmenT runpokcudenunnupysarauokcuresasy (HPPD).
TIMuapoxcupeHuanupyBaTAUOKCUT€HA3BI TPENCTABISIOT COO0H (hepMEHTBI, KOTOPBIE
KaTaJU3UPYIOT PEaKIUI0, B KOTOpOH napa-runpokcudenunnupysar (HPP)
IpeBpallaeTcss B roMOreHTu3ar. Pacrenus, kotopele TojaepanTHsl kK HPPD-
UHTUOUTOpPaM, MOTYT OBITh TPAaHC(HOPMUPOBAHBI TEHOM, KOTOPBIA KOJUPYET
BCTpEHYAOIUICs B npupozae ycroiunssiiit HPPD-depmenT, nnm reHoM, KOTOpbIit
KOIUpYeT MyTHpPOBaHHBIN nin xuMepHbiii HPPD-depmenT, kak onucano 8 WO
96/38567, WO 99/24585, WO 99/24586, WO 2009/144079, WO 2002/046387 unu US
6,768,044. TonepantHOCTh K HPPD-HHrubutopam MOXHO TaKK€ MOJIYUYHTh MIyTEM
TpaHC(hOPMAIIUU PACTEHHI Fr€HAMH, KOTOPbIE KOJUPYIOT ONpeaeseHHbIe (epMEHTHI,
KOTOpbIe 00€CTIeYnBaIOT BO3MOXKXHOCTh 00pa30BaHMUs TOMOI€HTH3aTa, HECMOTPSI Ha
uHruouposanue npupogHoro HPPD-depmenTa ¢ momoursto nurudburopa HPPD.
Takue pacrenust onucansl B WO 99/34008 u WO 02/36787. TonepaHTHOCTb pacTeHHUH
k uHruoutopam HPPD mMoXxHO Takke yaydIIuTh NyTeM TpaHCPOpMaLuu pacTeHUN
reHOM, KOTOPBIN KonupyeT pepMeHT npedeHaTIerniporeHasy B AOMOJHEHHUE K TeHY,
konupyriemy ¢pepment, TonepanTHeiii K HPPD, xak onucano 8 WO 2004/024928.
Kpome Toro, pacTeHust MOXHO caenaTh Oosee TosepaHTHbIME K nHrHOuTOpam HPPD
IyTeM BCTPAMBAHMS B UX '€HOM I'€Ha, KOTOPBIH KOAUpPYyeT GPepMeHT, KOTOPBIi
meTtabonusupyet win paspymaet uaruburopst HPPD, nanpumep, CYP450 ¢pepmeHTHI
(cm. WO 2007/103567 u WO 2008/150473).

Jpyrue ycTOH4YMBBIE K repOULIMIaM PacTeHUs MPEACTABIAIOT COOOH pacTeHUs,
KOTOPBIM ObLJIa MpPUIaHa TOJEPAHTHOCTh K HHrHOUTOpaM aueTonakraTcuHTasbl (ALS).
U3BecTHBIe HHTHOUTOPBI ALS BKIIOYAIOT, HAIPUMED, CYyIb(POHUIMOUYEBUHHBIE,
UMHU1a30JIMHOHOBBIE, TPHA3OJONMUPUMUIUHOBBIE, THPUMHUANHIIOKCH(THO)OEH30aTHBIE
u/unu cynbQOHNIAMHHOKAPOOHIITPHA30JIMHOHOBBIE repOuuabl. M3BecTHO, 9TO
paznuuHble MyTanuu B pepmente ALS (Takke H3BECTHOM KaK CHHTETa3a
aneroruapokcukucior, AHAS) npuaarT TOIEpaHTHOCTDb K PAa3JUYHBIM repOnIuIaM U
rpynmnaM repOMIuaoB, Kak onucano, Hanpumep, B Tranel u Wright (Weed Science

2002, 50, 700-712). Co3naHue pacTeHUH, TOJEPAHTHBIX K CYJIb(OHUIMOUYEBUHE, U
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pacTeHui, TOJIEPAaHTHBIX K HMHIa30JIMHOHY, YXKe onucaHo. Jpyrue pacteHus,
TOJIEPAHTHBIE K CYJIb()OHUIMOYEBHUHE U UMHIA30JIUHOHY, TakXKe OB OMUCAHBI.

Jlpyrue pacTeHusi, KOTOpPbIE TOJEPAHTHBI K UMUAA30JIMHOHAM W/HJIN
CyJNb(OHMIMOYEBHUHAM, MOXHO MOJYYUTh MYTEM HHAYLHUPOBAHHOTO MyTareHesa,
IyTEeM CeJIeKI[UU B KJIETOYHBIX KYJbTYpPax B MPUCYTCTBUU repOUIUIA HIIH IyTEM
MYTaLMOHHOM CeJIeKIuu (CM., Hanpumep, s coeBbix 60008 US 5,084,082, nus puca
WO 97/41218, nns caxapHoit cBekjbl US 5,773,702 u WO 99/057965, nns canar-
natryka US 5,198,599 wnu nnst nogconHeunuka WO 01/065922).

HexoTopble pacTeHUs UK KYJIbTUBAPbI PACTEHUN (MOJyUYEeHHbIE METOIAMHU
OMOTEXHOJOTHHU PACTEHHI, TAKUMH KaK M'eHHasl HHXXEHEPHsi), KOTOPbIE TAKXKe MOKHO
0o0pabaThIBaTh B COOTBETCTBUHU C H300pPETEHUEM, SBISIOTCS TOJIEPAHTHBIMU K
¢dakTopam abuoTuueckoro crpecca. Takue pacTeHHs] MOKHO MOJYYHUTh MMyTEM
TreHETHYECKON TpaHCPOpPMaLIU UJIM TYTEM CEJIEKIIUU PACTEHUH, KOTOpPbIE COEPIKAT
MYTaLHI0, TPUAAIYIO TAKYI YCTOHYUBOCTD K cTpeccy. Oco0eHHO mojie3Hble
YCTOHUYUBBIE K CTPECCY PACTEHUS BKIIOYAIOT CJIEAYIOIIHNE:

a.  pacTeHHs, KOTOPBIE COAEPIKAT TPAHCTEH, KOTOPbIH CIOCOOEH YMEHBIIUTD
SKCIPECCHUI0 U/Uu akTUBHOCTH reHa nonu(ADP-pubosza)nonumepassl (PARP) B
KJIETKAaX PACTEHHH WU B PACTEHUSIX;

b.  pacTeHus, KOTOpbIE COAEPIKAT MOBBIIIAOLUIUNA TOJIEPAHTHOCTD K CTPECCY
TPAHCIeH, KOTOPBIH CIIOCOOEH YMEHBUINTD HKCIPECCHUI0 U/UITH AKTUBHOCTb T'€HOB
pacTeHuil u KJeTok pactenuil, kogupyromux PARG;

C.  pacTeHHs], KOTOPbIE COAEPIKAT MOBBIINAIOIINI TOJIEPAHTHOCTDb K CTPECCy
TPAHCTE€H, KOTOPBII KOAUPYET B PACTCHUAX (PYHKIIMOHANbHBIN (epMEeHT
PEYyTUIN3ALHOHHOTO NYyTH OMOCHUHTE3a HUKOTUHAMUAACHUHINHYKJICOTH 1A, BKITKOYast
HUKOTHHaMHUa3y, HUKOTHHAT-pochopudosunrpancdepasy, HHKOTUHOBAST KUCJIOTA-
MOHOHYKJICOTHAAACHIITPaHCPepasy, HUKOTHHAMUAACHUHANHYKIEOTHICHHTETA3y
unu HukotuHamunadochopudozuntpanchepasy.

HexoTropble pacTeHUs WU KYJIbTUBAPbI PACTEHUN (TIOJyUeHHbIE METOAAMU
OMOTEXHOJOTHHU PACTEHHH, TAKUMH KaK T'€HHAasl HH)KEHEPHUs ), KOTOPBIE TAKXKe MOXKHO
o0pabaThIBaTh B COOTBETCTBUHU C M300pETEHHUEM, NTOKA3BIBAIOT U3MEHEHHOE
KOJINYECTBO, KA4€CTBO W/UJN CTAOUIBbHOCTDb MPHU XPAHEHUH COOPAHHOTO MPOIYKTA
W/WIM U3MEHEHHbIE CBOHCTBA ONMpPEAeIEeHHBIX KOMIIOHEHTOB COOPAHHOIO MPOAYKTA,

KaK, Halpumep:
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1) TpaHncreHHble pacTeHHUs, KOTOPbIE CHHTE3UPYIOT MOIAU(PULHPOBAHHBIHI
Kpaxmaj, KOTOPbIH OTHOCUTENBHO CBOMX (PHU3NKO-XUMHUYECKUX CBOWCTB, B YaCTHOCTH,
COAEPKAHUS aMHUJIO3bl MJIM COOTHOUIEHUS] aMUJI03a/aMHUJIONIEKTHH, CTETIEHU
pa3BeTBJICHUS, CPeAHEH ANMHBI LIeNH, pacupeaeneHns OOKOBbIX Liene,
XapaKTePHUCTUK BA3KOCTH, MIPOYHOCTH TeJisl, pa3Mepa 3epeH KpaxMala u/uiu
Mopdosoruu 3epeH KpaxMaia, IMeeT H3MEHEHHUs 110 CPABHEHUIO C CHHTE3HPOBAHHBIM
KpaxMaJIOM B KJIETKax JIUKOTO THUIA PaCTeHUN MU B PACTEHUAX AUKOrO THMA, TaK YTO
3TOT MOAUGHUIIMPOBAHHBIN KpaxMaJl JIy4IIe MOIXOIUT JJIsl ONpeaeeHHbIX
NPUMEHEHUN.

2) TpaHCreHHbIe paCTEHUs, KOTOPbIE CHHTE3UPYIOT HE KpaxXMaJibHbIE
yIJ€BOAHbIE MOJUMEPDI, UJIHU KOTOpPble CUHTE3UPYIOT HEe KpaxMallbHble YIII€BOJHbIE
MOJMMEPBHI, CBOWCTBA KOTOPBIX IO CPABHEHUIO C PACTEHUSAMHU JUKOTO THUIIA U3MEHEHBI
6e3 renernueckoit Mogudukanun. [IpumepamMu ABIAIOTCS PACTEHUS, KOTOPbIE
NPOAYLUHPYIOT NONHPPYKTO3Y, B OCOOCHHOCTH, HHYJIUHOBOTO H JIEBAHOBOT'O THUIIA,
pacTeHus, KOTOpbIe MPOAYLUUPYIOT albda-1,4-TIr0KaHbI, PACTEHHSI, KOTOpPbBIE
npoayuupyroT anbda-1,6-pa3sersiaenHbie anbda-1,4-TII0KaHBI, U PACTEHUS, KOTOPbHIE
NPOAYLUPYIOT AJITEPHAH.

3) TpancreHHble pacTeHUs, KOTOPbIE IPOAYLHUPYIOT THAJTYPOHAH.

4)  TpaHcreHHble pacTeHUs UMW TMOPUAHBIE PACTEHUs, TakUe KaK pemvaThii
JyK C ONpeAEeICeHHbIMU CBOWCTBAMM, TAKMMHU KaK "BbICOKAs J0OJs1 PACTBOPUMBIX
TBepAbIX BemecTB", "mManas octpora" (LP) u/unum "anurenbHas coxpansemocts" (LS).

Hexotopble pacTeHUs] U KYJbTHBAPbI PACTEHUH (IMOJyYeHHbIE METOAAMHU
OMOTEXHOJOTHHU PACTEHHI, TAKUMH KaK T€HHAsl UH)KEHEPUs ), KOTOPbIE TaKXKe MOJKHO
0o0pabaThIBaTh B COOTBETCTBUU C M300pETEHUEM, IPEACTABISAIOT COOON pacTeHus,
Takye KaK pacTEeHHUs XJOMYaTHUKA, C ©3MEHEHHBIMU CBONCTBaMHU BOJOKOH. Takue
pacTeHUs MOKHO MOJYYUTh MyTEM I€HETHUYECKON TpaHCPOpMALMHU U MTYyTEM
CEJIEKLIMU PACTEHUN, KOTOPBIE COAEPKAT MYyTALMIO, NIPUJAKOINYIO TAKHE U3MEHEHHbIE
CBOMCTBA BOJIOKOH, U BKJIKOYAOT!

a)  pacTeHHs, TAKHE KaK PACTEHHS XJIOMYATHUKA, COAEPIKAIINE H3MEHCHHbIE
(bOpMBI '€HOB LEJITI0JI030CHHTA3HI,

b) pacTeHus, TaKue KaK PaCTEHUs XJOMYATHUKA, KOTOPbIE COAEPIKAT
U3MEHEHHYIO GOpMY rSw2- HJIH ISW3-TOMOJIOTHYECKUX HYKJIEHHOBBIX KHCIIOT, TAKue

KaK pacTeHMs XJOMYaTHUKA C MOBBIIIEHHON 3Kcnpeccueil caxapo3odocdarcunTassl,
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C)  pacTeHHs, TAKME KaK PAaCTEHHUs XJIOMYATHUKA, C MOBBIIIEHHON 3KCIpeccuei
Caxapo30CUHTA3HI,

d) pacTeHus, TakMe KaK pacTeHUs XJIONMYAaTHUKA, Y KOTOPbIX U3MEHEH BhIOOP
BPEMEHH IIa3MOIECMAJIbHOI'O MPONYCKAHUS HA OCHOBE KJIETOK BOJIOKOH, HalIpUMeED, B
pe3yJibTaTe MOHMIKAIOLIEH peryysiiiid BOJOKHOCEIEKTUBHOM [-1,3-raoKkaHassl;

€)  pacTeHHs, TaKue KaK pacTeHUs XJOMYaTHUKA, KOTOPbIE COAEPKAT BOJOKHA
C U3MEHEHHOW PEeaKIMOHHOW CIIOCOOHOCTHIO, HATIPUMED, B PE3yJIbTaTe SKCIPECCUH
reHa N-aneTwiriroko3aMuHTpanchepassl, Bkiao4das nodC, 1 reHOB XUTUHCUHTA3bI .

HexoTropble pacTeHUs UK KYJIbTHBAPHI pACTEHHUH (ITOJy4eHHBIE METOAAMH
OMOTEXHOJOTHHU PACTEHHI, TAKUMH KaK T'€HHAasl UH)KEHEPUs ), KOTOPbIE TAKXKe MOJKHO
o0pabaThIBaTh B COOTBETCTBUHU C H300pEeTEHHUEM, IPEACTABIAIOT COOOH pacTeHus,
TaKWe KaK MaCIUYHBIA pamnc WM POACTBEHHBIEC pacTeHus Brassica ¢ "3MEHEHHBIMH
cBolicTBamMu npoduis macna. Takue pacTeHUs MOKHO MOJYYHTh MMYyTEM IeHETUYECKON
TpaHC(HOPMALIUU HIJIM TyTEM CEJIEKLHH PACTEHUH, KOTOPBIE COAEPIKAT MYTALHIO,
NPUAAINYI0 TAKHE U3MEHEHHBIE CBOWCTBA MAaCJa, U BKJIIOYAIOT!

a)  pacTeHHs, TAKHe KaK PacTeHUs MACIMYHOTO Parca, KOTOpPbIe MPOAYLIHPYIOT
MaclJio ¢ BBICOKHM COJIEP’)KaHUEM OJIEMHOBOW KHCJIOTHI,

b)  pacTeHus, Takue Kak pacTEHHs MAaCIUYHOIO parca, KOTOpble IPOAYLHUPYIOT
Maclio ¢ HU3KUM COJIep>KaHUEM JIMHOJIEHOBOW KHCJIOTHI;

C)  pacTeHHus, TaKMe KaK pacTeHUs MACIMYHOTO parca, KOTOpble NPOAYLHUPYIOT
MacJiO ¢ HU3KUM YPOBHEM HACBIL[EHHBIX XKUPHBIX KUCJIOT.

Hexotopble pacTeHHs WU KyJbTHBAPBl pACTEHUH (KOTOpPbIE MOXKHO MOJYYUTh
MEeTONaMH OMOTEXHOJIOTUH PACTEHHUH, TAKMMHU KaK M'eHHAsl HHKEHEPHs ), KOTOpbIe
TaK>Xe MOXHO 00pabaThIBaTh B COOTBETCTBUHU C U300pETEHHUEM, MPENCTABISIOT COOOM
pacTeHusl Takue, Kak KapTodesb, KOTOpble YCTOHYUBEI K BUPYCaM, HallpUMeD, K
kaprodenpromy Bupycy Y (SY230 u SY233 cobwitus ot ¢pupmsl Tecnoplant,
Argentina), HJIM KOTOpPbIE€ YCTOMYMBBEI K OONE3HSAM, TAKUM Kak Oypast THUIIb KapTodens
(Hanmpumep, RB reH), nim KOTopble MOKa3bIBAIOT YMEHBIIEHHYIO CIag0CTh,
WHAYLUPOBAHHYIO X0y010M (KoTtopsle HecyT rersl Nt-Inh, II-INV), niu kotopsie
MOKa3bIBAIOT KapJHUKOBBIN perorun (rea A-20 okcunassl).

HexoTropble pacTeHUs UIU KYJIbTUBAPbI PACTEHUH (TIONyUYEHHbIE METOAAMH
OMOTEXHOJOTHHU PACTEHHH, TAKUMH KaK T'€HHAasl MH)XXEHEPHsi), KOTOPhIE TaK)Ke MOXKHO
o0pabaThIBaTh B COOTBETCTBUU C M300peTEHUEM, IPEACTABIAIOT COOON pacTeHus,

TakHue KaK MacCJIHUYHBIN panc Ui poaACTBCHHBIC PACTCHUA Brassica, C USMCHCHHBIMU
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XapaKkTepUCTUKAMU pacTpecKuBaHUs ceMsiH. Takue pacTeHUs] MOXHO MOJYYUTh NyTEM
reHEeTHYECKON TpaHCPOpPMaLMU MJIM IyTEM CEJIEKIUU PACTEHUH, KOTOPbIE COAEPKAT
MyTalU0, IPUAAOLYI0 TAKHME U3MEHEHHbIE CBONMCTBA, U BKJIOYAIOT PACTEHUs, TAKUE
KaK MaCJIUYHBIM panc ¢ 3aMeAJE€HHBbIM MJIM YMEHbIIEHHBIM PACTPECKUBAHUEM CEMSIH.

Oco0eHHO MOoJIe3HBIMU TPAHCTEHHBIMU PACTEHHUSIMHU, KOTOPbIE MOTYT OBITh
00paboTaHbl B COOTBETCTBHU C U300pETEHHUEM, SIBIISTFOTCS PACTEHUSI C COOBITUSIMHU
TpaHChOpPMAIUU WM ¢ KOMOMHALMsIMU coObITHH TpaHchopmaruu, kotopsie B CIITA B
cayx0e MHCTEKIIUU 310pOBbs pacTeHuil U )kuBoTHBIX (APHIS) nenapramenta CIIA
1o cenbckomy xo3sicTBY (USDA) ABAAIOTCS NMPEeIMETOM NMPUHSATHIX WU
HaxOJsIIUXCs] HA PACCMOTPEHUH X0aTaliCTB Ha HeperyJIupyeMblil cTaTyc.
HUudopmannio 00 3TOM MOKHO MOJYYUTH B JII0O0e Bpems ot ciayxk0er APHIS (4700
River Road Riverdale, MD 20737, USA), HanpuMep, ¢ TOMOIIbIO UHTEPHET-CAlTa
http://www.aphis.usda.gov/brs/not reg.html. Ha nenpr momauu 3To#i 3asiBKH B Clyxk0e
APHIS Oblny mpuHSATHI HJIM HAXOAUJINCHh Ha PACCMOTPEHUHU XOaTalicTBa CO
cienyoomei nHpopMaHe:

- XonaTaiicTBO: HASHTU(PUKALMUOHHBIA HOMEp XonaTaicTBa. TexHUIecKoe
OMHUCaHNe COOBITUS TPAHCPOPMALIMH MOXKHO HANTH MO OTAEIbHOMY JOKYMEHTY
xojarancTBa, 1ocTynHoM OT cinykOb1 APHIS Ha BeG-cTpanume mo Homepy
XojaTalcTBa. DTU ONUCAHUS TEM CaMbIM PACKPBIBAIOTCS MOCPEACTBOM CCBUIKH.

- Pacmupenne xonataiicTa: ccbliika Ha OoJiee paHHee X0AaTalCTBO, I
KOTOPOTO 3asIBJICHO pacmupeHrne o0beMa HIIH IpOJIeHHe CPOKa.

- YupexaeHue: uMsi IepCOHbI, MOAABIIEH X0AaTallCTBO.

- Perynupyemsblil IyHKT: pacCMaTpPUBAa€MbIil BUJ PACTECHHUS.

- TpancrenHblil (GEHOTUIT: TPU3HAK, KOTOPBIA MPUIAH PACTCHUIO B
pe3yibTaTe TpaHCHOPMALMOHHOTO COOBITHS .

- TpanchopmaurnoHHOe COOBITHE WU JIUHUS . Ha3BaHUE COOBITUA(-UH) (4acTO
0003HauaeMoro(-bIx) TakXKe Kak JUHUS(-1)), 11T KOTOPOro(-bIX) 3aNpoIIeH
HeperyJupyeMslil CTaTyC.

- JoxymenTsl APHIS: pa3iandHble TOKYMEHTBI, KOTOPbIE OMYOJIHKOBAHbI
cayx0o0it APHIS B oTHOmEHNHN X0JaTaliCTBA MJIM KOTOPbIE MOYKHO MOJYYHTh 110
3ampocy oT ciyx661 APHIS.

Oco0eHHO MONe3HBPIMU TPAHCTEHHBIMHI PACTEHUAMHU, KOTOPbIE MOYKHO
00pabaThIBaTh B COOTBETCTBUHU C M300pETEHUEM, SBJISIIOTCS PACTEHHS, KOTOPHIE

COACPIKAT OAHUH UJIU HECKOJIBKO '€HOB, KOTOPBIC KOAUPYKT OAUH HUJIU HCCKOJIBKO
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TOKCHUHOB, HAIIPUMEP, TPAHCTE€HHbIE PACTEHUS, KOTOPbIE MPOAIOTCS MOA
CIeAyIUIUMH TOProBeiIMu HauMeHoBaHuAMU: YIELD GARD® (Hanpumep, Kykypy3a,
XJIOMUaTHHK, coeBble 000b1), KnockOut® (manpumep, kykypysa), BiteGard®
(mampumep, kykypysa), BT-Xtra® (manpumep, kykypysa), StarLink® (manpumep,
KyKypy3a), Bollgard® (xnomuatHuk), Nucotn® (xmomyatHuk), Nucotn 33B®
(xnomyatHuk), NatureGard® (Hampumep, kykypysa), Protecta® u NewLeaf®
(kapTodenn). [IpumMepsl TOJEPAHTHBIX K repOULUIAM PACTEHUIH, KOTOPbIE MOTYT OBITh
YHOOMSIHYThI, BKJIFOUAIOT COPTa KYKYPY3bl, COPTA XJIOMUYATHUKA B COPTA COEBbIX O0OOB,
KOTOpPBIE JOCTYIHBI MO CIAEAYIOIUMHU TOPrOBBIMH HAaUMeHOBaHUsIMU . Roundup
Ready® (TonmepanTHOCTH K raudocary, HanmpuMep, KyKypy3a, XJIOMYaTHUK, COeBbIE
600s1), Liberty Link® (TonepaHTHOCTh K POCHUHOTPULIUHY, HATTPUMEP, MACTHYHBIHI
pamnc), IMI® (TonepaHTHOCTb K ©IMUa30dUHOHY) U SCS® (TONEpaHTHOCTH K
Cyab(GOHUIMOYEBUHE ), HATTPUMEDP, KYKypy3a. Y CTOWYNBBIE K repOnIIUIaM pacTeHUS
(pacTeHus, BbIBEIEHHBIE TPAAULUOHHBIMU METOAAMH C LEJIIO IOJIYYECHUS
TOJIEPAHTHOCTHU K repOHUIHAaM), KOTOPbIe MOKHO YIIOMSHYTh, BKIIOYAIOT COPTa,

nponasaembie moa HazBaHueM Clearfield® (mampumep, kykypysa).

[Tpumepbl, KOTOpBIE CIEAYIOT HUXKE, WO CTPUPYIOT HACTOsIee H300peTeHHE .

A. XuMHYeCKHE NPHMepPHI

ITpu o6o3Hauenuu curHaioB SIMP ucnonb3yroTcs Claeayuue COKpaIleHus

s (cunrnert), d (ny6aer), t (tpuruiet), q (kBapTeT), quint (KBUHTET), sext
(cexcrer), sept (center), m (MyJbTUILIET), mC (HEHTP MyJibTUIIETA). MCITONB3yeMBbIi
pacTBOPHUTEIb B KAKIOM Cllydae Takke yKasaH B TabiuIle.

IIpumep 1.1.01:

3-[2-Bpom-6-meTokcu-4-(npon-1-un-1-mwn)penun]-4-rugpokcu-8-okca-1-

azacniupo[4.5]nen-3-eH-2-0H

CO,CHy ]

o —_— HN

\
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K 1.95 r (4.59 mmonp) metun 4-{2-[2-6pom-6-merokcu-4-(npon-1-un-1-
un)dennn]aneramuno jrerparuapo-2H-nupan-4-kapookcunara B 40 i IM®PA mnipu
KOMHATHOH TeMmmepaTtype B TeueHne 30 MUH MeIJIEHHO MO KaIlJiaM J00aBJIsLIN pacTBOP
1.16 r (10 mmonb) mpem-Oytunara kanust B 70 ma [IM®PA, u nepemMennBaHue cMeCU
NPOAOJIKAJIY IPU KOMHATHON TemnepaTtype B TeueHue Houu. Ilociae storo
PEaKUMOHHYIO CMECh OCTOPOXKHO A00ABISIN K CMECH JIbJa C BOJOH M MOAKHUCISAIN 10
pH 4 ¢ nomoubro 2 H. CONAHON KUCJIOTHI. BrinaBimue B 0CafOK TBEPAbIE BELIECTBA
OT(PUIBTPOBBIBAJIIH C OTCACBIBAHHEM, TLUIATEJIBHO MPOMBIBAIN BOJOH, CYLIUIIN U
OYHIINAJIA C MOMOIIBI XpoMaTorpaduu Ha cUuKarene (reKCaH/3TUaneTar).

IMonyuanu 0.96 r (51%) yka3aHHOTO B 3ar0JIOBKE I[€JIEBOTO COSAUHEHUSI .

IIpumep 1.1.02:
3-[2-Bpom-6-meTokcu-4-(npon-1-un-1-un)penun]-2-okco-8-okca-1-

azaciupo[4.5]neu-3-eH-4-un meTun kapboHat

OoO—
O OH Br o O=<o Br
N 7 \_—
o °\ o O

Havanenyto 3arpy3ky 123.0 mr (0.31 mmouns) 3-[2-Opom-6-meTokcu-4-(nipon-1-
uH-1-un)penunn]-4-runpokcu-8-okca-1-azacnupo[4.5]neu-3-eH-2-o1a (coenMHEHHE -
npumep 1.1.01) Bmecte ¢ 2 mu TpusTuUaamMuHa B 10 My fuXjJopMeTaHa nepeMennBaiu
IIpyU KOMHATHON TeMnepatype B TeueHue 15 MuH. 3aTeM MeAJIeHHO MO KamjsiaM
nobasnsiu 33 mr (0.32 MMoub) MeTrixyopdopmuaTta B 3 MJI AUXJIOPMETAHA, U CMECH
3aTe€M OCTABJISIIM MEPEMEIIUBATHCS NIPU KOMHATHON TeMIIepaType B TEUCHHE HOYH.
ITocne 3Toro ee BHOCUIM B 20 MJI AUXJIOPMETAHA, NPOMBIBAJIU ¢ TOMOUbKO 10 M
pactBopa rugpokapbonaTta HaTpus U 2 X 10 mu Boasl u cymunu (Cynbdar Maraus) u
pacTBOopHUTENb OTTOHNU. [loce BrIMONHEHUs XpoMaTorpadhuu Ha CHIIMKAreye
(MeTunanerar/rekcan), monxy4daiau 102 mr (69%) yka3aHHOTO B 3ar0JIOBKE

COCOMHCHUA.
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Ilo ananorum ¢ NpUBEACHHBIMU BBIIIC NMPpUMEPAMU U B COOTBETCTBUU C O6H_II/IMI/I CBCACHUAMHU, OTHOCAIIUMUCS K MTOJYUYCHHUIO,

nojydanu ciaenyrwomue coeaunenus tuna (Ib)-(1d):

o /
0 Br
Q(\Q >/ N = g (Ib)

o,
R
Hp;:aep Rl R G '"H AMP (400 MTI'n, 6 B M.1.)
1101 IMel Me q d6-IMCO: § = 1.29 (mc, 2H), 2.04 (mc, 2H), 2.06 (s, 3H), 3.65-3.72 (s, 3H u mc, 2H),

3.82 (mc, 2H), 6.98 u 7.20 (xaxxnbii s, kaxabid 1H),

CDCl;s: 6 = 1.60 (mc, 2H), 2.05 (s, 3H), 2.23 (mc, 2H), 3.60 (mc, 2H), 3.66 u 3.78
(xaxnpiid s, kaxaeid 3H), 6.88 u 7.28 (xaxnapiii s, kaxabeiid 1H)

CDCls: 6 =1.18 (t, 3H), 2.04 (s, 3H), 2.22 (mc, 2H), 3.59 (mc, 2H), 3.76 (s, 3H), 4.03 -
4.19 (m, 4H), 6.88 u 7.25 (xaxnbii s, kKaxabid 1H)

CDCls: 6=1.11 (d, 6H), 1.55-1.62 (m, 2H), 2.03 (s, 3H), 2.63 (hept., 1H), 3.60 (mc,
2H), 3.88 (s, 3H), 4.05 (mc, 2H), 6.88 u 7.22 (xaxnabli s, kaxapiii 1H)

1.1.02 Me | Me -C(0)OMe

1.1.03 |Me| Me | -C(O)OEt

1.1.04 Me | Me |-C(O)CHMe,
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g (Ic)
5

Hp;:‘ep R’ R® G 'H SIMP (400 MT'y, & B m.1.)

CDCls: & = 1.16 (t, 3H), 1.72 (mc, 4H), 1.90 (mc, 2H), 2.05 (s, 3H), 2.23 (mc, 2H),
1.2.01 Me | Me ~C(O)OEL 15 67 (5. 3H), 4.00 (mc, 4H), 4.05 (q, 2H), 6.87 1 7.25 (kasuwiii s, kaxpiit 1H)

CDCl;: 6 = 1.08 u 1.10 (xaxasiit d, = 6H), 1.65-1.80 (m, 4H), 1.85-1.97 (m, 2H),
1.2.02 Me | Me | -C(O)CHMe, [2.05 (s, 3H), 2.03-2.23 (m, 2H), 2.65 (hept, 1H), 3.68 (s, 3H), 3.99 (mc, 4H), 6.87 u

7.23 (xaxxawiit s, kaxkawiil 3H)

d6-AMCO: & = 1.40 (mc, 2H), 1.70 (mc, 2H), 1.85 (mc, 2H), 2.00-2.10 (m, 5H),
1.2.03 Me | Me H 3.65-3.70 (m, 3H), 3.90 (s, 4H), 6.95 (s, 1H), 7.20 (s, 1H), 8.10 (s, br, 1H), 10.85 (s,

1H)




(id)
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IIpumep

'"H SIMP (400 MT'u, & B M.x1.)

1.3.01

-OCH,CH=CH,

d6-IMCO: 6 = 1.47-1.61 (m, 4H), 1.83 u 1.96 (kaxxabiii mc,
kaxnabiid 2H), 2.07 (s, 3H), 3.29 (mc, 1H), 3.69 (s, 3H), 4.01 (mc,
2H), 5.12 u 5.25 (xaxnwii d, kaxaeni 1H), 5.83-5.95 (m, 1H), 6.97
u 7.19 (xaxnapiii s, kaxabiid 1H)

1.3.02

-OCH,CH=CH,

-C(0)OMe

CDCl;3: 6 = 1.93 (mc, 2H), 2.02 (s, 3H), 2.19 (mc, 2H), 3.28 (mc,
1H), 3.62 u 3.70 (xaxnsii s, kaxasiidi 3H), 4.04 (mc, 2H), 5.19 u
5.29 (xaxnsiii d, kaxnasid 1H), 5.87-5.98 (m, 1H), 6.89 u 7.25
(kaxxnbiid s, kaxaeid 1H)

1.3.03

-OCH,CH=CH,

-C(O)OEt

CDCl;3: 6 =1.17 (t, 3H), 1.39 (mc, 2H), 1.74-1.83 (m, 2H), 1.92
(mc, 2H), 2.02 (s, 3H), 3.39 (mc, 1H), 3.78 (s, 3H), 4.05 (q, 2H),
5.19 u 5.28 (xaxnwriii d, kaxaerii 1H), 5.88-5.98 (m, 1H), 6.87 u
7.25 (xaxnapiit s, kaxkawii 1H)

1.3.04

-OCH,CH=CH,

-C(0)CHMe,

CDCls: 6 =1.07 u 1.09 (xaxnsriii d, £ 6H), 1.42 (mc, 2H), 2.02 (s,
3H), 2.19 (mc, 2H), 2.61 (hept, 1H), 3.37 (mc, 1H), 3.78 (s, 3H),
4.05 (mc, 2H), 5.19 u 5.29 (xaxnwpiii d, kaxaerit 1H), 5.88-5.98 (m,
1H), 6.87 u 7.21 (xaxnwriii s, kaxnasiii 1H)

1.3.05

-OCH,CH,OMe

H

d6-IMCO: 6 = 1.38-1.60 (m, 4H), 2.04 (s, 3H), 3.23 (mc, 1H),
3.25 (s, 3H), 3.42 u 3.54 (xaxnabiii mc, kaxnasiii 2H), 3.68 (s, 3H),
6.98 u 7.20 (xaxnbii s, kaxabid 1H)

1.3.06

—OCH2CH20M6

-C(0)OMe

CDCl3: 6 = 1.78 u 1.92 (kaxnabiit mc, kaxabiid 2H), 2.02 (s, 3H),
2.19 (mc, 2H), 3.38 (mc, 1H), 3.40 (s, 3H), 3.55 (mc, 3H), 3.65 (s,
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IIpumep

'"H AMP (400 MTI'u, & B M.1.)

3H), 3.78 (s, 3H), 6.87 u 7.29 (xaxnbiii s, kaxabiii 3H)

1.3.07

-OCH,CH,0Me

-C(O)OEt

CDCls: 8 =1.15 (t, 3H), 1.41 (mc, 2H), 1.79 u 1.92 (kaxasiii mc,
kaxnabiit 2H), 2.03 (s, 3H), 2.20 (mc, 2H), 3.38 (mc, 1H), 3.40 (s,
3H), 3.55 n 3.65 (xaxnsiit mc, kaxasiii 3H), 3.68 (s, 3H), 4.05 (t,
2H), 6.88 u 7.29 (xaxnabiii s, kaxapiid 1H)

1.3.08

-OCH2CH20MG

-C(0)Me

CDCl3: 6 =2.05 u 2.10 (kaxnwriii s, kaxasiii 3H), 2.18 (mc, 2H),
3.37 (mc, 1H), 3.40 (s, 3H), 3.55 u 3.65 (xaxablii mc, KasxabIi
2H), 3.79 (s, 3H), 6.88 u 7.29 (xaxawiii s, kaxasii 1H)

1.3.09

-0O™°Pr

H

d6-IMCO: 6 =1.08 (d, 6H), 1.35-1.60 (m, 4H), 1.85 (mc, 4H),
2.06 (s, 3H), 3.30 (mc, 1H), 3.68 (s, 3H), 3.71 (hept, 1H), 6.98 u
7.20 (xaxnapiil s, kaxapiid 1H)

1.3.11

_OI/ISO-Pr

-C(0)OMe

CDCl5: 6=1.18 (d, 6H), 1.40, 1.78 u 1.91 (kaskasiii mc, Kaxxbli
2H), 2.03 (s, 3H), 2.10 (mc, 2H), 3.38 (mc, 1H), 3.63 (s, 3H), 3.72
(hept, 1H), 3.78 (s, 3H), 6.88 u 7.28 (xaxxabIii s, kaxzabiii 1H)

1.3.12

_OI/ISO-Pr

-C(O)OEt

CDCl3: 6 =1.15(t, 3H), 1.78 u 1.94 (kaxnaerii mc, kaxabid 2H),
2.05 (s, 3H), 3.38 (mc, 1H), 3.74 (hept, 1H), 3.78 (s, 3H), 4.04 (q,
2H), 6.87 u 7.28 (xaxnwbii s, kaxasiid 1H)
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ITonyyenne ucxoaHbIX BelleCTB
Metua 4-{2-[2-6pom-6-meToxkcu-4-(npon-1-un-1-

ua)dennalaneramuaojterparuapo-2H-nupan-4-kap6okcuaar

Br MeO,C H
CO,Me N Br
cl- 0 o == o

N\

a—
~o

K pactBopy 2.00 r (7.05 mmounb) [2-Opom-6-meTokcu-4-(nipon-1-un-1-
wi1)beHnI |yKCycHON KUCaoThl B 30 M [UXJIOpMeTaHa 1O0aBIsAIN ONHY KaIUTIO
JAM®A . Jlo6asnsmn 1.79 r (14.1 MMOJb) OKCANMIXJIOPHUAA, U CMECHh HarpeBaju ¢
0OpaTHBIM XOJOIMJIBHUKOM 10 T€X MOp, MOKA He 3aKOHYHUTCS BBIAEJIEHHE ra3a. 3aTeM
pPEeaKIMOHHBIA PACTBOP KOHIEHTPHPOBAIHN C MOCIEAVIOIHUMH €I1e ABYMs LUKIAMH
nobaBneHUs KaKAbIH pa3 30 MJI AUXJIOpPMETAaHA U KOHLEHTPUPOBAHUS J1OCYXa.
Octatok pacTBopsiiau B 20 M1 UXJOpPMETaHa U B TeueHue 20 MUH MEIJIEHHO IO
KarisiM f1o0asisnu k pacteopy 1.38 r (7.05 Mmounb) rugpoxsiopuna MeTui 4-
aMmuHoTeTparunpo-2H-nupan-4-kap6okcunara (perucrpannoHusii Homep CAS:
199330-66-0) u 4 mn TpusTunamMuHa B 20 Ma nuxygopmeraHna. Ilocne nepemMemnBaHus
Ipu KOMHATHOH Temmepartype B TeueHue 18 4, nobasisanu 30 M BOABI, OPraHUUECKYIO
¢baszy ynansnu u cymuiau (Cynbdat HATpUsi), ¥ paCTBOPUTENb OTTOHsUTH. [locie
OYHUCTKH C MOMOIIbI KOJIOHOYHOH XpomaTorpaduu (CUIHKAresb, dTHIALETAT/H-
rentaH) noxydanu 205 r (63%) uenaeBoro npenInecTBeHHUKA.

'H AMP (400 MTI', CDCl3): § = 1.82-1.90 (m, 2H), 2.07 (s, 3H), 2,09-2.17 (m,
2H), 3.43 (mc, 2H), 3.70 (s, 3H), 3.72-3.79 (m, 2H), 3.80 (s, 2H), 3.86 (s, 3H), 6.90 u

7.29 (xaxnblii s, kaxabid 1H)
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Ilo ananoruu ¢ s3Tum NpuMEpOM U B COOTBETCTBHUU C O6H_II/IMI/I CBCACHUAMU, OTHOCAIIUMUCS K MMOJYUCHHUIO, MMOJTyYdaJin

CICAYHOLIUE COCAUHCHUSA

Coenunenue '"H AMP (400 MI'u, CDCl3, § B m.1.)
/o oll'l Br
6 =1.35 (mc, 1H), 1.50 (mc, 1H), 1.65 (mc, 1H), 1.85 (mc, 1H), 1.95 (mc, 2H), 2.00-2.20 (m, 5H),
o o 3.15 (d, 2H), 3.65 (s, 3H), 3.75 (s, 2H), 3.80 (s, 3H), 3.90 (s, 2H), 5.60 (s, 1H), 6.90 (s, 1H), 7.30
o]
h I S (s, 1H)
P
" & =1.40 (mc, 2H), 1.70-1.82 (m, 4H), 2.05 (s, 3H), 2.09-2.18 (m, 2H), 3.68 (s, 3H), 3.78 (s, 2H),
o 3,85 (s, 3H), 3.91 (mc, 2H), 5.14 u 5.28 (2 x d, xaxnsiii 1H), 5.90 (mc, 1H), 6.88 (s, 1H); 7.25 (s,
o
ol N
os°H
7/ ! Br
6 J 8 =2.06 (s, 3H), 2.06-2.10 (m, 2H), 3.28 (mc, 1H), 3.37 (s, 3H), 3.52 u 3.60 (xaxxablii mc, Kaxabli
o 2H), 3.78 (s, 2H), 3.85 (s, 3H), 6.87 u 7.27 (xaxnwii s, kaxasiii 1H)
/e I A\
o
/
o s°H
Ve ! Br
6=1.12 (d, 6H), 1.70-1.96 (m, 4H), 2.06 (s, 3H), 2.10 (mc, 2H), 3.31 (mc, 1H), 3.66 (s, 3H), 3.68
>_ 0? (hept, 1H), 3.78 (s, 2H), 3.83 (s, 3H), 6.88 u 7.25 (xaxnpiii s, kaxabiii 1H)
° X
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IMonyyenne (2-6pomM-4-3THHHJI-6-MeTOKCH(PEHHJ)YKCYCHOH KHCIOTHI

Cranus 1: merun (2-6pom-6-MeTokcH-4-HUTPOEHUIT)areTar

/
0] o/ O/
:’O '/O "O
HN N N - N
o cclf o o o
Br Br / O Br
(XVIIn) (XIX) (XX)

1.547 r (15.0 mmonb) mpem-0yTun nurputa u 1.842 r (13.7 mmonb) xnopuna
menu(1l) cycnenauposanu B 7.8 mu aneronuTpuia u oxjaaxaaiu 1o 0°C. 3atem
MeJJIEHHO 1o KarmiasiMm podasisin 16.48 v (170 MMOJIb) BUHHITMAEHXIOPUAA, U CMECH
JaBaJIl HarpeThCsi 10 KOMHATHOM TeMIepaTypbl. 3aTeéM MEAJIEHHO MO KaruisiM
nobasnsn 2.470 v (10 MmMonb) 2-0poM-6-MeTOKCH-4-HUTPOAHUIIMHA
(peructpaunonubiii Homep CAS: 16618-66-9), pacTBoperHoro B 10 M aneToOHUTpHUIA
u 25 ma auetoHa. IlepeMemnBanue npu KOMHAaTHON TeMIlepaType NPOAOJIKAIU A0 TeX
1op, MOKa BBIJEJICHUE ra3a He NMPeKpaTmiIock. IIpu oxnaXxaeHun JbJ0M, CMECh
mMenieHHo nobasusanu K 2 ma 10% BOAHON COJNTHON KHUCJIOTHI, 3KCTPArupoOBalu
STHUJIALIETATOM, U 3KCTPAKT CYLIUIHU CYJb(PaTOM MAarHusl U KOHLEHTPUPOBAIU. JTO
IPUBOJMIIO K NMOJy4eHuro 3.636 r ceiporo npoaykra (1-6pom-3-merokcu-5-HuTpo-2-
(2,2,2-Tpuxiop3THi)0EH30J), BCE elle COAepKaLIero COJM Meau, KOTOPBIH
HEINOCPEACTBEHHO UCIOIb30BAJIN Il IPOBENEHUS CIEAYIOUeH peakui.

3.636 r (10.0 MMOJIBb) 3TOTO MPOMEKYTOUHOIO COEAUHEHHS PacTBOPsUIN B 10 M
MeTaHoJsa, U MeasjeHHo nodasisnu 10 mi (54.4 mosp) 30% MeTaHONIBHOTO pacTBOpa
MEeTHJIaTa HaTPHsl, YTO MPUBOAMIO K BBIICICHHIO TETJIa. 3aTe€M BbITIOJIHSIH
HarpeBaHue ¢ OOPAaTHBIM XOJOAUIBHUKOM B TeueHue 12 4. OctoposkHo nobasmsiu 1.1
MJI KOHLIEHTPHUPOBAHHOMN CEPHOW KHCJIOTHI, CMECh HArpeBau ¢ OOpaTHBIM
XOJIONMJIBHUKOM B TeueHHe |1 4 u pacTBOpUTENb OTTOHSIN. OCTaTOK BHOCHJIH B BOAY,
SKCTPArupOBAIHU JUXJIOPMETAHOM, CYIIHIH (CYJb(paT MarHus), paCTBOPUTEIb
OTTOHSIJIM M OCTATOK XpoMaTorpadupoBaiy Ha CHJIMKAreje ¢ UCIOJIb30BAHUEM CMECH
reKCaH/3TUIALeTaT.

Beixon: 1.45 r (48%) xentoro macna.

'H AMP (400 MI'w, & 8 m.a., CDCl3): § =3.70 (s, 3H), 3.94 (s, 3H), 3.96 (s,
2H), 7.70 (s, 1H), 8.10 (s, 1H)
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Cranus 2: metun (4-amMmuHO-2-6poM-6-MeTOKcH(]peHMIT ))aneraT

(o] (o]
o~ o~
Br 0\ Br 0\

+
-0 NH,

1.45 r (4.76 mmonb) metun (2-0pomM-6-mMeToKCU-4-HUTpOdeHmT)aerara
pactBopsiiu B 11 mu Terparunpodypana u gobasisiu pactsop 2.040 r (38.1 MmMouib)
xJopuaa aMMoHus B 5.3 mu Bonbl 1 2.494 r (38.1 MMOJIb) LMHKA, U CMECh
nepeMelBalu NP KOMHATHOH TemnepaType B TeueHue 30 muH. CMech
dunprpoBanu, U GrIbTpPaT pazdaBIsIIM BOJOH M HKCTPArHPOBAIN STHJIALETATOM,
nosoxns pH no 3HaueHus 6onpie, yem 7. BeImoaHeHHe CyIIKN OpTaHUYECcKON (a3bl
cynb(haToM HATPHS U YAAJIEHUS] PACTBOPUTEIA MyTEM OTTOHKH MPUBOIHIIO K
nonyueruto 1.30 r (99%) ueneBoro coeqUHEHUs B BHAE OPAHXKEBOTO Macla.

'H AMP (400 MI'w, & 8 m.a., CDCls): § =3.70 (s, 3H), 3.75 (s, 5H), 6.15 (s,
1H), 6.55 (s, 1H)

Cranus 3: merun (2-6pom-4-iiog-6-MeTokcud eHI )aleTar

(o}

NH, I

Cycnensuto 1.300 r (4.74 mmoib) metun (4-aMuHO-2-0poM-6-
meTokcudenmn)anerara u 2.706 r (14.2 MMOJIB) #-TONYOJICYIBGOHOBON KUCIOTHI B 19
MJI aneToHUTpuUIa oxyaxkaanu 10 10-15°C, u nocrenenHo nobasisiau pacteop 0.654 ¢
(9.48 mmonp) muTpuTa Hatpus U 1.968 r (11.08 mmonb) Hioguaa kanust B 1.8 M BOIBL.
Cnycts 10 MuH cMech HarpeBaJd 0 KOMHATHON TeMIlepaTypbl U MepeMelnBalIl NpH
20°C B Teuenue emre 30 mun. Jlo6asnsiu 15 mu Boasl, pH noBonmiu no 3Ha4eHus 8
HACBILIEHHBIM PAaCTBOPOM T'HAPOKAapOOHATA HATPUS, U 3aTeM NOOaBISAIN HACHIIIEHHBIN
pactBop THocyib(daTa HaTpus. [locne skCTparupoBaHus 3TUIALETATOM, CYIIKHU
(cynbdar HaTpusl) U yHAJIEHUs] pAaCTBOPUTEIS IyTEM €ro OTTOHKH, OCTATOK OYHINAJH C
MOMOII IO XpoMaTorpadu HA CUIIUKArese (3TUanerat/rekcad). 9To NPUBOIUIIO K

nonyueruto 1.005 r (55%) fonconepikamero COeNMHEHNsT B BUJE JKEJITOTO MacJa.
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'H SIMP (400 MTI'L, & B m.1., CDCl3): & = 3.70 (s, 3H), 3.80 (s, 3H), 3.85 (s,
2H), 7.10 (s, 1H), 7.55 (s, 1H)

Cranus 4: merun (2-6pom-4-3TUHHI-O0-MeTOKCU(]EHMI )anieTaT

o o
~o ~o
Br. O\ Br. O\
| I
5 K cycnensuu 2.18 r (5.66 mmoub) metui (2-6pom-4-fion-6-

meTokcudenmn)anerara, 10.77 mr (0.06 mmons) onuna menu(l) u 39.80 mr (0.057
MMoOJb) auxyopuna ouc(rpudenmndochun)-nannagusa(ll) 8 12 mun Tpuapunammza
nobapisinu 8 Mu nuMmeTmwigpopMaMuaa. PacTBop gera3upoBaiu aproHOM U 100aBIIsITH
610 mr (6.22 mMmonp) TpuMeTHIIcUIUNIaneTuineHa. [1o 3aBepueHnn npespareHns

10 Honuna (MoruTopuHT ¢ moMoInbio XXXMC) nobapisinu BOAYy U QUXJIOPMETaH, U (a3bl
paspensinu. Ilocine cymku U KOHLUEHTPUPOBAHUS MOJTYYaIl KOPUYHEBATHIN OCTATOK,
KOTOPBII OYUIIANU ¢ TOMOIIBI XpoMmaTorpaduu. Takum oOpa3om moaydeHHOE
OYMINEHHOE TPUMETHJICUIUIBHOE IPOU3BOAHOE pacTBopsiau B 10 Mi MeTaHoma,
nobasnsnu 1.56 r (11.31 mMonp) kapOoHaTa Kanus, U CMECh NEPEMELINBATH B

15 TeueHue eme 2 4. PacTBop cMemnBaiu ¢ BOAOW U 3TUJIALETaTOM, pa3aessii, U
BOAHYIO (ha3y 3KCTPAarupoOBaH €Ile JBa pa3a 3TUJIALETaTOM. BrInmosHeHne CyImKu
o0beqMHEHHBIX opraHndyecknx a3 (cynbdar HATPHSA), YAAJEHHUS PACTBOPUTEIS MyTEM
OTTOHKH U XpoMaTorpaupoBaHus OCTATKa Ha CHJIMKarejie (3THIALETaT/TeKCaH)
NPUBOAUIIO K moydeHuto 883 mr (55%) neneBoro npoaykra.

20 'H AMP (400 MI'y, & 8 m.a., CDCl3): § =3.10 (s, 1H), 3.70 (s, 3H), 3.80 (s,
3H), 3.85 (s, 2H), 6.90 (s, 1H), 7.35 (s, 1H)

Cranus 5: (2-6pom-4-3THHHI-0-METOKCU (P EHMI)YKCYCHAsI KHCIIOTa
o o

No HO
Br (o}

K pactBopy 0.88 r (3.12 mmonb) meTun (2-6pom-4-3TUHUI-6-

25 MeTOKCU(EeHIT)anerara B 5 M1 MeTaHoIa 1 2 MJI BOJbI TP KOMHATHOH TeMIepaTrype
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nobasnsnu 0.19 r (7.80 MMOJIb) THAPOKCHAA JTUTHUS, U PEAKIITUOHHYIO CMECH
nepeMeIlnBaIn NIPU KOMHATHON TeMIiepaType B TeueHue 48 4, 3aremM 100aBsiin
nononHUTENbHbIE 0.19 1 (7.80 MMOJIb) THAPOKCHAA JUTHS, U CMECh ITEpEMELINBAIN B
TedyeHue eie 48 4. PeakUOHHYIO0 CMeCh KOHIIEHTPUPOBAIU AOCYXa MPU MOHUKEHHOM
naByieHuu, nodasusu 10 Ma Boabl, U cMech moakucysiiu 10 pH = 1 ¢ momomsio 2 H.
COJITHOM KUCJOTHI U 3KCTPAarupOBAIU 3TUJIALETAaTOM. BhINONHEHNE NPOMBIBKU BOJOH,
cywku (CynbhaTr Marausi) U yAajJeHUus paCTBOPUTEJISI yTeM OTTOHKH MPHUBOIUIIO K
nonyuenuto 0.82 r (97%) ueneBoro npoaykTa.

'H AMP (400 MI'y, & 8 m.a., d6-JIMCO): § = 3.70 (s, 2H), 3.80 (s, 3H), 4.30 (s,
1H), 7.10 (s, 1H), 7.30 (s, 1H)

IMoayyenne (2-6pom-4-(npon-1-uH-1-ui)-6-meToKcHPeHUT)yKCYCHOMH
KHCJOTbI

Cragus 1: metun [2-6pom-6-meTokcu-4-(mpon-1-un-1-un)penun]amnerar

o
No

(o]

~
o Br. 0\
Br (o)

K pactBopy 3.50 r (25.7 mmonp) cyxoro xjopuna uuHka u 1.09 r (25.7 mmonb)
cyxoro xjopuna qutus B 300 M gera3upoBaHHOro TerparuapodypaHa B armochepe
azora npu 0°C mpu mepeMemInBaHUM Mo KamiasMm noGasisau 1.5 ma (0.75 mmonb)
0.5 M pacrBopa Opomuaa I|-mponuHuiaMarHus B Terparunpodypane. Pactsop
HarpeBaJu [0 KOMHATHOW TeMIepaTypbl IpH MepeMelIMBaHUM B TedeHue 1.5 49
(pactBop 1). 2.8 mr (0.01 mmounb) amerara namtagus(Ill) u 10.6 mr (0.02 mmonsb) 1,4-
ouc(nupenunndpochuno)oyrana B 3 M CyXoro terparuapodypaHa mepeMemuBaln B
aTMocdepe a3oTa nmpu KOMHATHOW TemrepaType B TedeHue 30 muH (pactBop 2). 0.2 T
(0.5 mmonp) merun (2-Opom-6-meTokcu-4-iioadeHun)anerara pacTBOPSIN B 2 MI
cyxoro Tterparunpodypana B aTmocdepe a3oTra, U CMeCh NEPEMEIIHBAIH MPH
KOMHATHOW Temmeparype B Teuenne 30 muH (pactBop 3). PactBop 2 u 3aTem pacTBop
3 mpu KOMHATHOH TeMIepaType KaKIbIH MO KAaIlJIsAM IPHU MepeMeUInBaHuH A00aBIsIN
K pactBopy 1, u 3Ty cMmech nepememnBanu npu 60°C B Teuenue 3.5 u. Ilocne
OXJIAXIEHUs OO0 KOMHAaTHOM TeMIepaTypbl OCTOPOXHO J00aBIsIM  BOAY U

HaCbIIHeHHbeI pacTBOp XJjgOpHuAaa aMMOHHA, CMEChb JSKCTparupoBaJild ISTHUJIALCTATOM,
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opranudeckyo ¢a3zy cymmwin (cyiabdar HATPHUS) W PACTBOPUTENb OTTOHSIIH.
XpomarorpadgupoBaHue Ha CulIuKarene (3TUNAlETAaT/T€KCaH) TMPUBOAUIO K
noJy4eHuto 98 mr meneBoro coeguHeHus (Boixon 63%).

'H AMP (400 MI'n, & 8 m.a., CDCl3): § = 1.37 (t, 3H), 2.03 (s, 3H), 3.69 (s, 3H),
3.85 (s, 2H), 4.00 (q, 2H), 6.82 u 7.23 (xaxnbii s, kaxabid 1H)

Cranus 2: (2-6pom-4-(nipon-1-un-1-mn)-6-meTokcud eHnn)ykcycHasi KUCJIOTa

~N

(o]
OH
o]
Br. O 0
~N Br O\

2.10 r (7.06 mmonp) metun (2-6pom-4-(nipon-1-uH-1-nm)-6-
metokcudennn)anerara u 0.86 r (35.2 MMoiap) runpokcunaa auTus B 20 MJI ME€TaHOJIA
¥ 5 MJI BOJBI HArpeBaJIH ¢ OOpaTHBIM XOJOAUJIBHUKOM B TeueHUe 4 nHel. 3arem
BBINIOJIHSJIM KOHIIEHTpUpoBaHue, nodbasnenue 30 mia Boasl, moakucieHue 1o pH =2 ¢
MOMOIIBIO 2 H. CONSTHON KMCJIOTHI H 3KCTPArupOBaHHUE STUJIALIETATOM HECKOJBKO pas.
BrimonneHue cymkn 00beqUHEHHBIX OpTaHUYECKHUX (a3 U yAaJeHHUs] PaCTBOPUTEIS
NyTe€M OTTOHKM NMPUBOAMIIO K rnosydeHuto 1.88 r neneBoil GeHUNTyKCyCHONW KHCIOTHI.

'H SIMP (400 MI'n, CDCls): § = 2.05 (s, 3H), 3.80 (s, 3H), 3.90 (s, 2H), 6.80 (s,
1H), 7.25 (s, 1H)

Cneny}omne COCANHEHUSA MOJNYYaJId aHAJOTUYHBIM o6pa30M:

Br
14 —_ 3
R \o ———R
°Q
R’ (XIT)
R’ R’ R"™ |'"H IMP (400 MI'n, § B m.11.)

CDCl;: § = 1.37 (t, 3H), 2.03 (s, 3H), 3.69 (s, 3H), 3.85 (s,

Imun | Merun | MeTian 1)1 "4 00 (q, 2H), 6.81 1 7.25 (kaxcsiit s, kassiii 1H)

JIMCO-d6: & = 1.30 (t, 3H), 2.05 (s, 3H), 3.65 (s, 2H),

dmun | Merun | H 00670 9H) 7.00 (s, 1H), 7.20 (s, 1H)




10

15

20

25

30

72

B. IIpumepel 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 U3MEJIbYEHUS] CMECHU B MEJIbHULE YAaPHOrO TUIA.

b) Jlerko nucneprupyemsbliii B BOAE CMAauyUBaEMbIil MOPOIIOK MONYYAKOT MyTeEM
CMelIMBaHus 25 MaccoBbIX YacTeh coenuHerust Gopmynnl (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
CpPEACTBAa, U NIEPEMAJIBIBAHNUS B CTEPKHEBOH NMCKOBOW MEJIbHULIE.

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 4acTh0 MapapuHOBOIO MUHEPAIBHOTO Macia (MHTEPBaJI TEMIEPATyp
KHUIIEHUs], HAapUMep, NpUOIU3UTENbHO OT 255 1o Gonee uem 277°C) u
nepeMasblBaHus 10 KPYIHOCTH 4aCTHULl MEHEE 5 MUKPOH B aTPUTOPHOM LIAPOBOH
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 4acTU MOJUBUHUIOBOIO CIUPTA,

17 maccoBbIx yacteii kapOoOHaTa KaJbLUs U

50 mMaccoBbIX HacTeil BOMBI,

3aTeM NepPEeMallbIBAHUSI CMECHU B IIapOBON MEJIbHHULE U MEJIKOAUCIEPCHOIO
pachblIEHHS U CYIIKH MOJYUYEHHON B pe3yJIbTaTe CYCIEH3UU B OPOCUTENIbHON OalmHe ¢

MOMOIIbI OAHO(A3HOrO COTIIA.

C. Dbuonorunyeckune npumepsl

1.  JloBcxomoBoi repOMIUAHBINA 3QHEKT U MEPEHOCUMOCTD KYJIbTYPHBIMHU
pacTeHUsIMU

CemeHHOI MaTepHal OOHOOOJBHBIX U JBYAOJBHBIX COPHBIX PACTCHUN H
KYJbTYPHBIX PACTEHUH 3aKJIAABIBAIOT B CyNEeCUaHbIH 'PYHT B FOPIIKU U3 APEBECHOTO
BOJIOKHA U MOKPBIBAIOT TPyHTOM. COEINHEHHSI B COOTBETCTBHUH C U300pETEHHEM,
COCTaBJIEHHBIEC B BHJ€ CMa4ynBaeMbIX nmopoumkoB (WP) unu B Buge KOHIEHTPATOB
smyabcuu (EC), 3aTeM HAaHOCAT Ha MOBEPXHOCTH NMOKPBHIBAIOIIEr0 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,
XOPOUIUX JUIsl pOCTa ONBITHBIX pacTeHui. I[loBpexxaenne TeCTUpyeMbIX pacTeHUN
OLIEHUBAIOT BU3YAJIBHO MOCJIE MEePUOia TECTUPOBAHUS NPOJOIKUTENIbHOCTHIO 3
HeJeJIU MyTeM CPpaBHEHUs ¢ HeoOpaObOTaHHBIMH 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 mokas3siBarOT pe3ysibTatThl U3 Tabnuusl 1, COEAUHEHHUS] B COOTBETCTBUH C
nzo0pereHueM 00Ianar0T XOpoIe OBCX0A0BOH repOuLuIHON 3¢ PEeKTUBHOCTHIO
IPOTHUB IIMPOKOIO CIIEKTPa COPHBIX TPAB U COPHSKOB.

Hanpuwmep, npu Hopme BHeceHnus 80 r/ra, KaxKJoe U3 COeTUHEHH I MOKa3bIBAEeT
90-100% sdpdextuBHOCTD IPOTUB AlOpecurus myosuroides, Avena fatua, Digitaria
sanguinalis, Fchinochloa crus-galli, Lolium rigidum w Setaria viridis. Taxum
00pa3oM, COEIUHEHUsI B COOTBETCTBUH C U300PETEHUEM SIBJISIFOTCS MOAXOASIIUMU JJIsI
OOpBHOBI ¢ HEXKENATETbHBIM POCTOM PACTEHUN JOBCXOIOBBIM METOIOM.

Tabnuna 1: loBcxonosoe aeiictBue npu 80 r/ra

Homep Jlo3upoBka E é < 8 E E
IMpumepa [r/ra] % : % LE) S o
1.2.03 80 100 100 100 100 100 100
1.3.09 80 100 100 100 90 100 100
1.3.07 80 100 100 100 100 100 100
1.3.03 80 100 90 100 100 100 100
1.3.06 80 100 100 100 100 100 100
1.3.01 80 100 100 100 90 100 100
1.3.02 80 100 90 100 100 100 100
1.3.04 80 90 90 100 | 100 | 100 | 100
1.3.05 80 100 90 100 100 100 100
1.3.12 80 100 80 100 100 100 100
1.3.11 80 100 90 100 100 100 100
1.2.01 80 90 100 100 100 100 100
1.1.02 80 90 80 100 80 100 100
1.1.01 80 90 100 100 100 100 100
1.3.08 80 100 90 100 100 100 100

2. [TocneBcxonoBoi repOoUUUAHBIN dHPeKT

CeMeHHOI MaTepua OJHOIOJNbHBIX U ABYOJbHBIX COPHAKOB U KYJIbTYPHBIX
PAaCTEHHH 3aKJIaAbIBAIOT B CyN€CYaHbIH FPYHT B FOPIIKHU U3 APEBECHOrO BOJOKHA,
MNOKPBIBAKOT 'PYHTOM U BbIPpAIHUBAIOT B TCIIJIMLE B YCJIOBUAX, XOPOIIUX AJiA pOCTa.

Uepes 2-3 Henmenu mocje mocesa, TECTUPYyeMble pacTeHus: o0pabaThIBAlOT HA CTAIHU
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onHoro nucta. CoeUHEHUs B COOTBETCTBHU C H300pETEHNEM, COCTABIIEHHbIE B BH/IE
cmauuBaeMbix nopomwkos (WP) unu B Bune konuentpatos smynabscuu (EC), 3atem
pPacHBUIAIOT HA 3€JIeHble YaCTH PACTEHUN B BUJI€ BOJHOW CYCIEH3UH WIIU 3MYJIbCUH
IIpU NMOJUBHOI HOpMe, paBHOIl oT 600 no 800 n/ra, ¢ nobasnenuem 0.2%
cMauuBarouero cpeacrsa. Ilocne Toro, kak TeCTUPyeMble PACTEHHS OCTABISIOT CTOATH
B TEIUIMLIE IIPH ONTHUMAJIbHBIX JJISI POCTA YCJIOBUIX B T€UEHUE NPUOIUZUTENBHO 3
HeJeJb, AeHCTBHUE MPEnapaToB OLEHUBAOTCS BU3YAJIbHO IO CPABHEHHIO C
HeoOpabOTaHHBIMU KOHTPOJISIMU (repOuLnaHast aKTUBHOCTD B mpoueHTax (%): 100%
AKTUBHOCTb = pacTeHus norudau, 0% akTHBHOCTh = KaK Y KOHTPOJbHBIX PACTEHHIT).

HesxenaTenbHble paCTeHUs/COPHSIKHU:

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

CYPES: Cyperus esculentus ECHCG: Echinochloa crus-galli
LOLRI:  Lolium rigidum STEME: Stellaria media
VERPE: Veronica persica VIOTR: Viola tricolor
POLCO: Polygonum convolvulus ABUTH: Abutylon threophrasti
HORMU: Hordeum murinum DIGSA: Digitaria sanguinalis

Kak mokaspiBaroT pe3ynbTarhl U3 Tabauu 2 — 4, COeNMHEHUs] B COOTBETCTBUHU C
n3obpeTeHneM o0Jajal0T XOPOIIei MOCIeBCXOA0BOM repOuuuaHON 3¢ (HEeKTUBHOCTBIO
IPOTHUB IIUPOKOIO CIEKTPa COPHBIX TPAB U COPHSKOB.

Tabnuna 2: IMocaeBcxonosoe nerictBue npotus ALOMY, ECHCG, LOLRI u
SETVI

IMpumep | Llo3upoBka E 8 E E
Ne [r/ra] % LE) S o
1.3.04 80 90 | 100100 |100
1.3.01 80 100|100 (100|100
1.2.03 80 90 | 100100 |100
1.1.01 80 100|100 (100|100
1.2.01 80 100|100 (100|100
1.1.02 80 100100100 {100
1.3.03 80 100|100 (100 {100
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1.3.02 80 100| 90 | 80 [ 100

1.1.03 80 80 [100|100|100

Tabnuua 3: ITocaeBcxonosoe neiicrue npotus DIGSA

[Tpumep | lo3upoBka <
Ne [r/ra] %
1.3.04 80 100
1.3.01 80 100
1.2.03 80 100
1.1.01 80 100
1.1.02 80 100
1.3.03 80 100
1.3.02 80 100
1.1.03 80 100
1.1.04 80 100

Tabnuua 4: I[Tocnescxonosoe aeticteue nporus HORMU

Howmep |[Jo3upoBka g
IMpumepa| [r/ra] %
1.3.04 80 ﬁ)O
1.3.01 80 100
1.2.03 80 100
1.1.01 80 100
1.2.01 80 100

Hanpuwmep, xaxnoe u3 coequaenuit Tabauu 2 - 4 npu Hopme BHeceHus 80 r/ra
nokassiBaet 80-100% sddexruBrocTs npotus Alopecurus myosuroides, FEchinochloa
crus-galli, Setaria viridis, Lolium multiflorum, Digitaria sanguinalis v Hordeum
murinum. Takum 00pa3oM, COEINHEHHS B COOTBETCTBUU C H300PETEHUEM SBIISIOTCS
NOAXOISAIIUMH ISt OOpBOBI C HEXKENATENbHBIM POCTOM PACTEHHH, OCYLIECTBIAEMOMN

MNOCJIECBCXOJOBBIM METOAOM.



10

15

20

25

77

OOPMVYIJIA U30BPETEHM A

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

G

@D,

rac

W mpexacraBaser coboii kucaopon, rpynny S(O), win rpynny CR'R;

R' mpencrasmsier coboit Bogopon, (C1-Ce)-amkun, (C1-Cy)-ankokcu-(C1-Cy)-
ankug, (C,-Ce)-ranorenanku, (Cs;-Ce)-unknoankmi, (C,-Ce)-ankenmn, (C,-Cq)-
ankunami, (C,-Cg)-ankokcu i (C;-Cg)-rajgoreHaIKOKCH;

R® mpencrasisier coboii (C,-Cg)-ankmn umn (C,-Ce)-ramoreHanku;

R’ nmpencrasmsier coboii Bogopon, (C1-Cy)-ankui, (C,-Cy)-ramorenanku, (Cs-
C)-LMKJIOAJIKUI WU TaJOTeH;

R* npenctasisieT codoit (Ci-Ce)-ankun, (C3-Ce)-unxnoankmi, (C3-Ce)-
ankokcu, (C1-Cy)-ankokcu-(C,-Ce)-ankokcu, (C;-Cy)-ranorenankokcu-(C;-Ceg)-
ankokcu, (C,-Ce)-ankenumnokcu unu (C,-Ce)-rajoreHanKkeHUuI0KCH,;

R’ npeacTaBisieT CoO0 BOAOPOI HIIM METHWII, HJIH

R*u R’ Bwmecre ¢ aToMOM yrjeponaa, K KOTOpOMY OHU NPUCOEIUHEHBI,
obpasyrT kerorpynny win cnupouukiandeckoe (C3;-C)-uuknoankunbaoe uiau (Cs-
C7)-UHUKJI0aNKEHUIBbHOE KOJIbIIO, B KOTOPOM OJMH HJIH JBa KOJBIEBBIX aTOMa
yriiepoaa HeoOsi3aTebHO MOTYT OBITh 3aMEHEHBI HAa ATOMBI KHCJIOPOAA U KOTOPOE
HeoOsI3aTeIbHO MOKeT ObITh HE3aBHCUMO MOHO-An3amenmeHo nocpeactsom (C,-C,)-
ankuna unu (C,-C,)-ankoxcw;

n npencrasiset codoit 0, 1 unu 2,

G  mpencrasnser coboit Bogopon, yxonsmyt rpynmny L win katuoH E; roe

L O3HA4YacT OAWH U3 NPUBECACHHBIX HUKEC pPaAUKaAJIOB!



10

15

20

25

30

78

(o) (0 R’ (o
7 e 8 / 11
// R
o (o] |10
rae

R®  npencrasmsier co6oii (C1-Cy)-ankmn min (C1-Cs)-ankokcn-(C,-Cy)-anku;

R’  mpexcrasisier co6oii (C1-Cy)-ankui,

R®  mpencraBmser coGoii HesaMelmeHHbIH BeHnn min GEeHNI, KOTOPBIH MOHO-
WU moju3amenieH nocpenactsom rajorena, (C;-Cy)-ankuna, (C,-Cy)-ranorenankumia,
(C,-Cy)-ankokcu, (C;-C4)-rajoreHanKkoKkCu, HUITPO WU LIHAHO,

R’, R” HE3aBHCHUMO JAPYT OT Ipyra MpeACcTaBISAIOT COOOH METOKCH HIIH
3TOKCH;

RIO, R''  kaxablil He3aBHCHMO IPYT OT ApyTra MpeAcTaBisieT COO0H METHII,
3T, GEeHN, UIN BMecTe 0Opa3yrT HACBIIIEHHOE S5-, 6- WJIN 7-4JIeHHOE KOJIBIO, WU
BMeCTe O0pa3yIT HACBIEHHbIN 5-, 6- WM 7-4JIe€HHBIH TeTePOIUKII, COAepPIKaIHIA
aTOM KHCJIOPOJAA WUJIU CEPHI,

E  mpencraBnser co00i MOH LIETOYHOIO METaJJIa, OJUH HOHHBIHA SKBHUBAJIEHT
II€JIOYHO3E€MEIbHOI0 MeTaJlla, OJUH HOHHBIH 5KBUBAJIEHT AJIOMUHUS UJIA OJIMH
MOHHBIN 5KBUBAJIEHT MEPEXOAHOTO METAJJIa, KATUOH raJIOT€HMariusi WM HOH
aMMOHHUS, B KOTOPOM HeO00s3aTeNbHO OJUH, 1Ba, TPU UJIU BCE YEThIPE aTOMa BOJOPOIA
MOTYT OBITh 3aMEHEHBI Ha OJJUHAKOBBIE UJIM PA3JIMUHbIEC PAJUKAJIbl, BBIOpAHHBIE U3
rpynm (C,-Cyp)-ankun win (Cs;-C;)-IuKI0aNKII, KaXaas U3 KOTOPbIX HE3aBUCHUMO
APYT OT APyra MOKeT ObITh MOHO- MJIM MOJIM3aMelleHa MOCPEeACTBOM PTopa, XJiopa,
Opoma, HMaHO, THAPOKCHU WU MpEepBaHa OJHUM HMJIM HECKOJbKUMH aTOMaMU
KUCJIOPOJa UJIU CEPBI; MPENCTABIAET COOON MUKTUYECKUNU BTOPUYHBIA UJIA TPETHIHBIN
amupaTUYeCKUil Uiu rerepoannpaTHIeCKuii HOH aMMOHUS, HAIIPUMED, B KaXKJAOM
ciaydae MOp(GOoNIHHUN, THOMOP(OIUHUHN, TUNEPUIUHNNH, TUPPOTUAUHUH, HIIH B
KaXIO0M ciydae npoToHUpoBaHHbIN 1,4-nuazadbunukio[l.1.2]Jokran (DABCO) unm
1,5-nuazabunukio[4.3.0]yuneu-7-en (DBU); npeacrasnisier coboi
reTepoapoOMaTHYECKUN KATHOH aMMOHHSI, HATIPUMED, B KAXKJIOM CIydae
NPOTOHUPOBAHHBINA NMUPUAUH, 2-METUINUPUANUH, 3-METUINUPUANH, 4-METUINTUPUANH,
2,4-nTUMETUINUPUINH, 2,5-TUMETUINUPUIANH, 2,6-TUMETUINUPUANH, S-3TUI-2-

METUJINUPUANH, KOJUIUANUH, IUPPOJ, UMUAA30JI, XUHOJIHUH, XMHOKCAIUH, 1,2-
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JAUMCTHIIMMUIAa301, 1,3-I[I/IM6TI/IJ'II/IMI/II[2130J'II/I$I MeTI/IJ'Icy.]'Ib(I)aT; HJIN K€ TAKXKC MOXET

NPEeACTaBIATh COOON MOH TPUMETHICYIb(HOHUSA .

2. Coenunenue popmyisl (I) mo nyHkTy 1, B KOTOpO# paguKaibl UMEIOT
CenyIOI e 3HAUYCHHS

W mpexcrasusier coboii kucaopon, rpynny S(O), win rpymmy CR'R;

R' mpencrasuser coGoii Bogopon, (C1-Cy)-amkui, (C1-Cy)-ankokcu-(C1-Cy)-
ankug, (C,-Cy)-ranorenankui, (Cs-Ce)-unknoankui, (C,-Ca)-ankenmn, (C,-Cy)-
ankunami, (C,-Cy)-ankokcu wiu (C;-Cy4)-rajoreHaIKOKCH;

R? npenctasisieT codoit (C1-Cy)-ankun unu (C,-Cy)-rajoreHanKkun,

R’ mpexncrasmser coboii Bogopon, (C1-Cy)-ankui, (C,-Cy)-ranorenankmi, (Cs-
C6)-IUKIIOANKHUI HIIH TaJOTEH;

R* mpencrasmsier coboii (C,-Cy)-ankmi, (Cs-Cy)-unkmnoankui, (Cs-Ce)-
ankokcu, (C,-Cy)-ankokcu-(C,-Cy)-ankokcu, (C;-C,)-ranorenankokcu-(C;-Cy)-
ankokcH, (C,-Cy)-ankernunokcu unu (C,-Cy)-raoreHaJKeHUIOKCH,

R’ mpexcraBaser co6oil BOZOPOX HIM METUI, KN

R*uR’>  BMecTe ¢ aTOMOM yriepozna, K KOTOPOMY OHH TIPHCOEIHHEHBI,
obpasyroT kerorpynny mwin cnupounkiandeckoe (C;-C)-uuknoankunpHoe uiu (Cs-
C7)-uuKJI0aNIKEeHUIbHOE KOJIbLO, B KOTOPOM OJUH HJIH JIBa KOJBIEBbIX aTOMa
yrieponaa HeoOs3aTeIbHO MOTYT ObITh 3aMEHEHBI Ha aTOMBI KUCJIOPOAA U KOTOPOe
He00s3aTeIbHO MOKET OBITh HE3aBUCUMO MOHO-Au3aMeleHo nocpeactsom (C-C,)-
ankuna wiu (C;-C;)-ankokcu;

n npenctasiset codoit 0, 1 unu 2,

G  mpencrasnser coboit Bogopon, yxonsuyt rpynny L wiu katuoH E, rae

L O3Ha4YacT OAUWH U3 NPUBEACHHBIX HUKE pagUKaJIOB:

(o) o)

0
)J\RG )LO’R-, \ﬁ\Rs
O

rac
R® mpencrasusier coboit (C1-Cy)-ankmn mim (C,-Cs)-ankokcu-(C,-Cy)-ankum;

7 o
R npencrasisiet codoit (C,-Cy)-ankui;
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R® mpencraBaser coGoii He3aMemeHHbIH heHnun niu GeHnN, KOTOPEIil MOHO-
WU mojiu3amenieH nocpeactsom rajorena, (C;-Cy)-ankuna, (C,-C4)-ranorenankumia,
(C1-Cy)-ankokcu, (C-Cy)-rajoreHalKOKCH, HUTPO WJIM LIHAHO,

E  npencrasaser co0oil MOH LIETOYHOrO METaJIa, OJUH HOHHBIA SKBUBAJEHT
IIEeJIOYHO3EMEJbHOTO MeTajlla, OAMH HOHHBIH SKBUBAJCHT AJIOMHHUS, OJUH HOHHBIN
SKBHBAJICHT MEPEXOJHOTO METaJJia, KATHOH raJJoreHMarHusi UJiM HOH aMMOHHUS, B
KOTOPOM HeoOs3aTeIbHO OJIMH, B, TPU WJIU BCE YEThIpe aTOMa BOJOPOAA MOTYT ObITh
3aMEHEeHbl Ha OJJUHAKOBbIE UJIU pa3jinuHble pagukaibl, BbiOpanubie u3 rpynm (C;-Cio)-
ankua uina (Cs-C7)-UuMKI0anKui, Kaxaasi U3 KOTOPbIX HE3aBUCUMO APYT OT Apyra
MOKeT OBITh MOHO- UJIM TTOJIU3aMeleHa mocpeacTroM gropa, xjaopa, Opoma, MUaHO,

TUMAPOKCHU UJIK MpEPBaHA OJHUM HUJIKM HECKOJIBbKHUMHU aTOMAaMH KHCJIOpOAa UJIN CEPHI.

3.  Coenunenne ¢popmyibl (I) mo nmyHKTy | miiu 2, B KOTOPOU paguKajibl UMEIOT
CenyIOI e 3HAUYCHHUS !

W mpexncraBaser coboii kuciaopoxn umu rpymmy CR'R;

R' mpencrasmsier coboit Bogopon, (C1-Cy)-amkui, (C1-Cy)-rasoreHanku,
nukgonponui, (C,-Cy)-ankenun, (C,-Cy)-ankuHmm,

R? npenctasisieT codoit (C,-Cy)-ankun unu (C;-Cy)-rajoreHanKkur,

R’ mpencrasuser coboit Bogopon, (C1-Cy)-amkun, (C1-C,)-rasoreHanku,
LUKJIOTPOTIUJ UJIU TaJIOTEeH,

R* mpencrasusier co6oii (C,-C,)-amkun, uukaonpomnmi, (C3-Ce)-ankoken, (C-
Cy)-ankokcu-(C,-Cj)-ankokcu, (C;-Cy)-ranorenankokcu-(C;-C,)-ankokcu, (C,-Cy)-
ankeHuiokcu ik (C,-Cy)-ramoreHaakeHUIOKCH,

R’ mpexcraBiser coGoil BOZOPO MIIH METHIT, HIIH

R*uR’  BMecTe ¢ aTOMOM yriepozna, K KOTOPOMY OHH TIPHCOEIHHEHBI,
obpasyrT kerorpynny win cnupouukiandeckoe (Cs-C7)-nuknoankunpaoe uiu (Cs-
C;)-UHUKJI0aNKEHUIbHOE KOJBIIO, B KOTOPOM OJMH HJIH JBa KOJBIEBBIX aTOMa
yriiepoaa HeoOs3aTeJbHO MOTYT OBITh 3aMEHEHbI HAa ATOMBI KHCJIOPOAA U KOTOPOe
HeoO0sI13aTeIbHO MOKET OBbITh HE3aBUCHMMO MOHO-AM3aMEIIeHO MOCPEeICTBOM MeTHIIa
WU METOKCH,

G  mpencrasuser coboit Bogopon, yxonasuyt rpynny L win katuoH E, rae

L O3HA4YacT OAWH U3 NPUBCACHHBIX HUKE pPadUKaAJIOB!
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raue
R® mpencrasusier co6oii (C-Cy)-amkun unn (C1-Cs)-ankokcu-(C,-Cy)-amnku;
R’ mpencrasusier co6oii (C-Cy)-ankum;
E npeacTaBiseT coOO MOH MEJIOUHOTO MeTalljia, OJJMH MOHHBIA SKBUBAJIEHT
MEJOYHO3EMEIBbHOI'O MeTaJlJia, OAUH HOHHBIN PKBUBAJIEHT AJIOMHWHHA, OOIUH HOHHBIA

SKBUBAJICHT NEPEXOAHOTO METAaJljla UJIHW KATUOH TaJIOT€HMArHus.

4. Coenunenue ¢popmyisl (I) mo ogHOMYy U3 myHKTOB 1 - 3, B KOTOpO#
panuKaibl UMEIT CIeAYIOINe 3HAaUeHHA |

W mpeacraBaser coboii kucaopox unu rpynmy CR'R;

R npencTaBiseT coO0oil BOOOPOI WIJIH METH,

R> mpexcraBaser coGOH METHI MM STUI,

R’ npencTaBisieT OO0l BOOOPOA, METHII, STUJ, TH(PTOPMETH,
TpudTOpMETHII, XJIOP HIH OpOM;

R' mpencraBaser coGoi METHI, STHII, H-TIPOMOKCH, #30-TIPOMOKCH,
METOKCUITOKCH, 3TOKCUITOKCH UJIU AJJIUIOKCH,

R’ mpencraBaser co6oi BOXOPOX MIM METUIT, HIN

R* u R’ BMecTe ¢ aTOMOM yrieposa, K KOTOPOMY OHH MPHCOETUHEHbI, 06PasyroT
JAUOKCOJIAHOBOE KOJIBIIO,

G  mpencrasuser coboit Bogopon, yxonasuyt rpynny L uiu katuoH E, rae

L O3Ha4YacT OAUH U3 NPUBEACHHBIX HUKE pagluKaJIOB:

(o) (o]

)LRG )LO’R-,

rane
6 o

R” mpencraBnseT co00H METHI, 3TUI, #30-TIPOTUI UIIU mpem-0yTHII,
7 -

R’ mpexncraBnseT coO0OH METHI HIIH 3THUIT,

E  mpexncraBnser coOoOl MOH HATPHS UM MOH KaJus.
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5. Coenunenue ¢popmynsl (XIV), B KOTOpOH paguKaibl UMEIOT CIEAYIOINE
3HAYCHHUA:

Br

R“\ ———R
o

R (XIV),
2 .
R O3HAYaeT METUJ, DTHII,
3
R’ o3nauvaer xyop, Opom, nudpTOpMeTH, TPUPTOPMETHUT,

14
R o3HavaeT H, meTun.

6. Cmnoco0 nonyuyenusi coequHerus: Gopmynsl (I) wim ero arpoXuMHYECKH
NPUEMIIEMON COJIM IO OAHOMY M3 NYHKTOB | - 4, KOTOPBIN 3aKJIKOYAETCS B LIUKIU3ALUU
coequHeHus obmeit popmyns (1)

R3

W o Br //

m
N
\ 1

(o)
R12’ oR O\RZ ’
i (] Rl, Rz, R’ u W umeror NIPUBEACHHBIE BBILIE 3HAYECHUs, U R NpEeaCTaBIsAET
co00i aJKuJI, MPEeANOUYTHTEIbHO METHI UJIU STHJ, He0OsI3aTeIbHO B MPUCYTCTBUHU
MOAXOISIIEro paCTBOPHUTENS MIIH pa3baBUTENsA, C MOMOIIBIO MOAXOISINEr0 OCHOBAHUS

¢ (hOpMaNbHBIM OTLIECTIJICHUEM T'PYIIIIbI R'?OH.

7.  Arpoxumuueckas KOMIO3HIHs, COAEPIKaINas a) Mo MeHbIleld Mepe OOHO
coenuHenue ¢popmyisl (I) unu ero arpOXUMHUYECKU TPUEMIIEMYIO COJIb IO OJJHOMY HJIH
HECKOJIbKUM U3 YHKTOB | - 4, u b) BcmoMoraTejbHbIe CPEACTBA U NO00aBKH, OOBIYHO

NMPUMCHAEMBIC B obnactu 3alIUThI paCTeHHfI.

8.  Arpoxumuueckas KOMIIO3UIUs, COAepKalias

a) Mo MeHbIIel Mepe oHO coenuHeHue popmyunsl (1) wim ero arpoXuMHYECKH
MNPHUEMIIEMYIO COJIb IO OJJHOMY HJIM HECKOJIBKUM M3 NYHKTOB 1 - 4,

b) OAHO UM HECKOJIBKO AKTUBHBIX arpOXUMHUYECKN COEAUHEHUH, IPYTUX YeM

KOMIIOHEHT a), U He00sA3aTeNbHO
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C) BCIIOMOTAaTEeJIbHbIE CPEICTBA U NOOABKH, OOBIYHO IPUMEHsIEMbIE B 00JIaCTH

3aIIUTBl PACTCHHUMN.

9. Cnocob 60pb0OBI ¢ HEXKETATETbHBIMU PACTEHUSIMU WJIH PETYJIUPOBAHMS
pocTa pacTeHuil, B COOTBETCTBHH C KOTOPHIM 3P (HEeKTHBHOE KOJIHUECTBO MO MEHbIIEH
Mepe onHOTO coenuHeHust popmyibl (I) UK €ro arpOXUMHUYECKH TPUEMIIEMOI COJH
Mo OAHOMY HUJIM HECKOJIBKUM U3 IIYHKTOB 1 - 4 HaHoOCHT Ha pacTeHuA, CEME€HA UJIN

miomanb, Ha KOTOpOfI npou3pacTaroT paCTCHUA.

10. TIpumenenue coenuaeHus: popmyinsl (I) unm ero arpoXxuMuydecKu
MPUEMJIEMON COJIM MO OJHOMY MJIU HECKOJBbKUM M3 MYHKTOB | - 4 B KauecTBe

repOHUIINIA HIIH PETYJISITOPa POCTA PACTEHHH.

11. Tlpumenenue no nyHkry 11, rme coenunenue Gopmynsl (I) unu ero
ArpOXUMHYECKH MPUEMIIEMYIO COJIb MIPUMEHSIOT JJisl OOpbOBI C BPEIHBIMU PACTEHUSIMHU

WUJIN OJId PETYJIUPOBAaHUA POCTA B PACTUTCIbHBIX KYJIbTypax.

12. IIpumeHneHnue no nyHKTy 12, rae KyJbTypHBIE PACTEHUS SIBISKOTCS

TPAaHCT€HHBIMU UJIN HETPAHCTCHHBIMU KYJbTYPHBIMH PACTCHUAMU.
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