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BuHaxig cTocyeTbCs HOBUX eheKTUBHUX ankiHinsamiweHunx N-deHinniponignH-2,4-4ioHiB 3rigHo i3
3aranbHot cdopmynoto (I) abo ix arpoxiMivHO NPURHATHUX CONEN

npuyomy

X o3Havae C1-Cs-ankin, Cq1-Cs-ranoankin abo Cs-Ce-uuknoankin, Y osHavae Ci-Cs-ankin abo Cs-Ce-
uuknoankin, R' osHayae BoaeHb, Ci-Ce-amnkin, abo Cs-Cs-uuknoankin, R? osHayae BogeHb abo
metun, R® osHauae C1-Cs-ankin abo Ci-Cs-ankokci-C2-Ce-ankin, G 0o3Ha4yae BOAEHb, BiALLENMIOBAHY

rpyny L abo kaTioH E.
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BuHaxig ctocyeTbesl Takox repbiumaHoi koMnosuuii, Wo MiCTUTh cnonyky 3aransHoi dopmynu (I), a
TakoX 3aCTOCYBaHHA BiAMOBIAHOT BUHAXOAOBI cnonyku ans 6opoTbbu 3 Oyp'aHOBUMU POCNUHAMM i
TpaBaMu y KynbTypax KOPUCHUX POCIINH.
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BuHaxig cTrocyeTbcs HOBUX repbiunmaHO akTUBHUX ankiHin-3amilleHux 3-peHinniponianH-2,4-aioHis
3rigHo 3 3aranbHow dopmyrnoto (I) abo ix arpoxiMiYHO NPUAHATHUX COMEN, a TaKOX TX 3aCTOCYBaHHSA
ans 6opoTbbu 3 Oyp'AHOBUMKU POCIIMHAMM | TPABAMU Y KYNbTYpPax KOPUCHUX POCITUH.

Knac cnonyk 3-apunniponiguH-2,4-0ioHn, a TakoxX iX OAEMKaHHA i 3aCTOCyBaHHSA SK repbiumais
nobpe BigoMi 3 piBHA TexHikn. KpiM UbOro, onucaHi Takox noxigHi 6iumkriyHux 3-apun-niponignH-2,4-
nioHie (EP-A-355 599, EP-A-415 211 i JP-A-12-053 670 Ta iH.), a TakoX 3aMmilleHi MOHOLMKIIYHI
noxigHi 3-apun-niponianH-2,4-gionie (EP-A-377 893 i EP-A-442 077 Towo) i3 repbiunaHoto,
iHcekTUUnaHoo abo yHriungHow Jieto.

AnkiHin-3amiweHi-3-eHinniponiany-2,4-0ioHn i3 repOiuMaHoI0 Qi€ BigOMI Takox i3 nybnikauiv
WO 96/82395, WO 98/05638, WO 01/74770, WO 14/032702 abo WO15/040114.

EdektuBHicTb Aaii umx repbiumais npotn Oyp'AHOBMX POCIMH 3aneXWTb Bid YUCNEHHMX
napameTpiB, Hanpuknag Bif 3aCTOCOBYBAHOI KiflbKOCTi, npenapatuBHoi opmu (komnosuuii),
KOHKPETHOIo0 BMAY YK CreKTpy Oyp'aHOBUX POCIMH, SKi MiANAralTb 3HULWEHHIO, KNIMATUYHUX YMOB i
XapakTepPUCTUK I'PYHTY, a Takox TPUBANOCTI Ail Ta LWBMAKOCTI po3naay repbiumnay. Ans po3roptaHHs
[OCTaTHLOI repbiunaHoi aii umcneHHux repBiunaie HeoOXiAHO 3aCTOCOBYBATU TX Yy BENUKINA KiNbKOCTI
i/abo nNpoTU BY3bKOro cnekrpa Oyp'sHOBUX POCIMH, YHACNIAOK 4Oro ix 3aCTOCYBaHHSA BUSIBMSETbCA
HEEKOHOMIMHUM. ToMy icHye noTpeba B anbTepPHATMBHMX EKOHOMIMHMUX i BOAHOYAC e(EKTUBHUX
repbiyngax i3 noninwWeHnMn NnapaMmeTpamMu.

Takum YMHOM, 3ajadeld BUHaxo4y € po3poOneHHA HOBUX CMOMyK, NO30aBMeHNX BULLEBKA3AHUX
HEeOO0NIKIB.

ToMmy BHWHaxig CTOCYETbCA HOBWUX arnkiHin-samiweHux-N-deninniponignH-2,4-4ioHiB  3aranbHoi
dopmynu (1)

abo ix arpoxiMiyHO NPUIRHATHOT coni,

npu4omy

X o3Hauvae C1-Cs-ankin, C1-Cy-ranoankin abo Cs-Ces-uuknoancin,

Y o3Hauae C1-Cs-ankin abo Cs-Ce-LMKNOAnKin,

R' o3Hayae BogeHb, C1-Cs-ankin, abo Cs-Ce-Lmknoankin,
R2o03Havae BogeHb abo meTun,

R3 o3Hauae C1-Ce-ankin abo Ci-Cs-ankokci-C2-Ce-ankin,

G 03Havae BOAEHb, BiawennoBaHa rpyna L abo karioH E; npuyuomy
L o3Ha4yae oguH i3 HaBeAeHUX Aani 3anuLuKis

5 1l 6 / /
/IL 4 /IL RTS—R" P+ >N
6] Il ~p/ 9
R 0 o R o R
B AKNX ,

R#* o3Hauae C1-Cs-ankin abo Ci-Cs-ankokci-C1-Ca-ankin,

R5 o3navae C1-Cs-ankin,

R® osHauae C1-Cs-ankin, HesamiweHuit ceHin abo deHin, ogHo- abo GaraTopa3oBo 3aMilleHWi
ranoreHoMm, C1-Cg-ankinom, C1-Cs-ranoankinom, C+-Cs-ankokci, C1-C4-ranoankokci, Hitpo abo uiaHo,

R7, R” o3Ha4aloTb He3aneXHo 0JuH Bi 04HOro MeToKcH abo eToKecH,

R8 i R® 03HayaloTb y KOXKHOMY BUMaAKy HE3amneXHO OAWH Bif OAHOro MeTun, eTun, deHin abo
pasom yTBOPIOIOTb HacU4YeHe 5-, 6- abo 7-4neHHe kinbue, abo pasoM YTBOPIOKOTb HAcU4eHun 5-, 6-,
abo 7-4nNeHHUI reTEPOLMKIT, WO MICTUTb aTOM KUCHIO abo Cipku,

E o3Havae ioH NyKHOro MeTtany, ekBiBaneHT iOHYy NY>XHO3EMENbHOro MeTany, eKBiBaneHT ioHy
aroMiHilo, eKBIBANEHT iOHY NepexiaAHOro MeTany, MarHin-ranoreH-kaTioH, abo

iOH aMOHiIl0, y sIKOro HeOOOB'A3KOBO OAMH, ABA, TPU abo BCi YOTUPKU ATOMKU BOAHIO MOXYTb OYyTu
3aMilleHi ogHakoBuUMKM abo pisHUMKU 3anuiiKkammu, BUdpaHumMmu 3 rpyn, WO BKNOYawTb BoaeHb, C1-Cs-
ankin, Ci-Cs-ankokci abo Cs-Cr-umknoankin, fki B KOXHOMY BWNagky MOXyTb OyTW ogHo- abo
GaratopasoBo 3amilleHi pTopoMm, xnopom, GpomMoM, uiaHO, rigpokcu abo posipeaHi oaHum abo
KinbkOMa aToMaMu KUCHIO abo cipku, abo
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UMKNIYHUIA BTOPUHHMIA abo0 TpeTuHHMI anipatuuHuin abo retepoanidaTUHHU iOH aMOHil,
Hanpuknag MopdoniHiin, TiOMOPAONIHIA, ninepuauHin, niponiguHin, abo B KOXHOMY BUNAAKY
npotoHoBaHuin  1,4-piaszabiumkno[1.1.2Joktan (DABCO) abo 1,5-giasabiumkno[4.3.0lyHaeu-7-eH
(DBU), abo

reTepoUMKiYHUA KaTiOH aMOHIl0, Hanpuknag y KOXXKHOMY BMNagky MPOTOHOBaHWW MipuauH, 2-
METUNNIPUAWH, 3-METUNNIPUANH, 4-MeTUNNipUanH, 2,4-ANMETUANIPUANH, 2,5-au-MeTUNNIpUanH, 2,6-
auMeTunnipuanH,  5-etun-2-metunnipuaud,  nipon,  iMigason,  XiHOMiH,  XxiHOokcaniH, 1,2-
anmetunimigason, 1,3-aumetunimigason-metuncynsdar, abo Takox o3Ha4ae ioH CynbdoHito.

BianoBigHi BuHaxoaoBi cnonyku B3arani BusHadeHi copmynoto (I). MNepeBaxkHi 3aMiCHUKK i
AianasoHun 3Ha4YeHb 3anuLLKIB Y HaBeaeHUX BULLE | HMXKYe hopMynax NOACHIOKTLCA dani:

Y opmyni (l) i BCiX HaACTYynHUX popmynax ankifbHi 3anuLUKK, WO MICTATb NOHaa ABa aToMuU
BYIMeLlo, MOXyTb OyTW HeposranyxeHumu abo posrany>keHuMu. ATKINbHI 3anuLKM O3HaYarTb,
Hanpuknag, meTun, etun, H- abo i-nponin, H-, i-, T- abo 2-6yTun, NEHTUNK, Taki 9K H-NeHTun, 2,2, -
anmetunnponin i 3-metundytun. Liuknoankin o3Havae kapObouuknidyHy HAaCUYEHY KinbLEBY CUCTEMY
Wo MicTuTb 3-6 aTomiB BYrMELUd, HanNpuknag uuknonponin, uukno®ytun, uuknoneHtun abdo
LUKIOreKcun.

anoreH o3Havae dTop, xnop, 6pom abo nog.

Cnonykn chopmynu (I) 3anexHo Big BUAYy 3aMiCHUKIB MOXyTb nepebyBaTtu B popMi reoMETPUUHMX
i/abo onTu4HMX i3omepiB abo cymilleri i30MepiB Pi3HOro cknagy, Hanpuknag Takox y dpopmi umc- abo
TpaHCc-i3oMepiB, AKi BUSHAYEHI TAKUM YNHOM:

mparc-hopra Que~hopma

Heo60B'A3k0BO YTBOPIOBAHI B NPOLECI CUHTE3Y CYMILLi i30MepiB MOXHAa po3A4insiTu TpaguulinHuMm
TEXHIYHUMU METOAAMMU.

AK uncTi i3omepu, Tak i Cymilli TayToOMepIB i i3oMepiB, IX ogepXKaHHA Ta 3aCTOCYBaHHSA, a TaKoX
3aco0bu, siKi ix MiCTATb, € NpeaAMEeTOM AaHoro BuHaxody. MpoTte, gani Ana CNpPOLWEHHS 3aBXaMW BKasaHi
crnonyku cpopmynu (1), xoua WAETLCA K NPO YUCTI CNONYKK, Tak i HEOBOB'A3KOBO NPO CyMiLLi i3 Pi3HUM
BMICTOM i30OMEPHUX | TAaYyTOMEPHUX CMOMYK.

MepeBaXkHUMU € CMOMYKU, B AKNX

X o3Havae C1-Cs-ankin abo Cs-Ce-LMKNOAanKin,

Y o3Hauae C1-Cs-ankin abo Cs-Ce-LMKNOAnKin,

R' o3Hayae BogeHb, METUM, €TUA, i3onponin abo yuknonponin,

R2 o3Hayvae BogeHb abo meTun,

R3 o3Havae C1-Ce-ankin abo C1-Cas-ankokci-C2-Ca-ankin,

G 03Havae BOAEHb, BiawennoBaHy rpyny L abo katioH E, npuyomy

L o3Ha4yae oguH i3 HaBeAeHUX Aani 3anuLuKis

0 O R
5 — 1] 6 g
O
B AKUX ,

R* osnavae C1-Cs-ankin,

R® o3Havae C1-Cs-ankin,

Reé osHauyae C1-Ca-ankin, HesamiweHni deHin abo deHin, 3amiweHnn ranoreHom, C1-Cs-ankinom
a6o C1-C4-ankokci,

R7, R” o3Ha4aloTb He3anexHo OAuH Bia 04HOro MeTokcu abo eTokeH,

E o3Havae ioH NyKHOro MeTtany, ekBiBaneHT iOHYy NY>XHO3EMENbHOro MeTany, eKBiBaneHT ioHy
antoMiHito abo ekBiBaneHT iOHY nepexigHoro MeTany, abo

iOH aMOHiIl0, y sIKOro HeOOOB'A3KOBO OAMH, ABA, TPU abo BCi YOTUPKU ATOMKU BOAHIO MOXYTb OYyTu
3aMilleHi ogHaKoBMMK abo PisHUMK 3anuLiKamMu, BUBpaHUMK 3 Tpyn, WO BKIKOYaKTb BoAeHb abo Ci-
Cs-ankin, abo TpetuHHuni anicatnyHmin abo retepoanid)aTyHUi iOH aMoHilo, abo reTepouUrKNiYHNIA
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KaTioH amMOHil0, Hanpuknag y KOXXHOMY BMNagKy NPOTOHOBaHWMW MIPWAWH, XiHOMIH, XiHOKcaniH, 1,2-
anmetunimigason, 1,3-aumetunimigason-metuncynsdar, abo Takox o3Ha4ae ioH CynbdoHito.

OcobnueBo nepeBakHMMK € CNONyKK 3aranbHoi chopmynu (1), B Akux
X o3Havae MeTun, eTun abo yuknonponin,

Y o3Ha4yae meTtun abo etun,

R' o3Hayae BogeHb, METUN, €TUN, i3onponin abo uuknonponin,

R2 03Hayvae BoaeHb,

R3 o3Hauae C1-Cs-ankin abo Ci-Cs-ankokci-C2-Ca-ankin,

G 03Havae BOAEHb, BiawennoBaHy rpyny L abo katioH E, npuyomy
L o3Ha4yae oguH i3 HaBeAeHUX Aani 3anuLuKiB

0 O .
/U\R4 /U\O’R
B AKMNX ,

R* osHavae C1-Cs-ankin,
R® o3Havae C1-Cs-ankin,

E o3Havae ioH NyKHOro MeTtany, ekBiBaneHT iOHYy NY>XHO3EMENbHOro MeTany, eKBiBaneHT ioHy
arnoMiHilo, eKBIBANeHT iOHy nepexigHoro metany abo o3Havae MarHii-ranoreH-kaTioH, KaTioH TeTpa-
Ci-Cs-ankinamoHito  abo  reTepouuKkniyHUA  KaTiOH aMmOHil0, Hanpuknag Yy KOXHOMY BUNagky

NPOTOHOBAHMUI NipUANUH abo XiHOMIH.
Llinkom nepesaxkHumu € cnonyku cdopmynu (1), B Kux
X o3Ha4ae meTun abo eTun
Y o3Ha4yae meTun abo eTun,
R' o3Hayae BogeHb, METUN, €TUN ab0 UMKnonponin,
R2 o3Hayvae BoaeHb,
R3 o3Hauae C1-Cs-ankin abo Ci-Cs-ankokci-C2-Ca-ankin,
G 03Havae BOAEHb, BiawennoBaHy rpyny L abo katioH E, npuyomy
L o3Ha4yae oguH i3 HaBeAeHUX Aani 3anuLuKis

(@) O 5
/ILR4 /lLO’R
B AKMNX ,

R#* osHauyae meTun, etTun abo izonponin,

R® o3Hayae meTun, eTun abo isonponin,

E o3Hayae kaTioH HaTpito, Kanilo, TPUMETUIAMOHIO, NipUAKUHIIO,
TPUMETUNCYNbOHI0 abo ekBiBaNeHT iOHy KanbLUito abo marHito.

3okpema Ana NOSICHEHHA cnig BKasaTu Taki BiANoBiAHI BUHAX0A0Bi CNONYKK:

XiHoniHilo  abo

Tabnuuga 1:
Mpuknagu 3a Homepamu 1.01-1.42, B akux R’ o3Havae H
Mpuknag Ne Y
1.01 Me
1.02 Et
1.03 Me
1.04 Et
1.05 Et
1.06 Me uuknonponin Me
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Tabnuuga 1:
Mpuknaan 3a HoMepamn 1.01-1.42, B sikux R o3Hauae H
Mpuknaa Ne R3 X Y
1.07 Me uuknonponin Et
1.08 Et H Me
1.09 Et H Et
1.10 Et Me Me
1.11 Et Me Et
1.12 Et Et Et
1.13 Et uuknonponin Me
1.14 Et uuknonponin Et
1.15 H-nponin H Me
1.16 H-nponin H Et
1.17 H-nponin Me Me
1.18 H-nponin Me Et
1.19 H-nponin Et Et
1.20 H-nponin uuknonponin Me
1.21 H-nponin uuknonponin Et
1.22 i-nponin H Me
1.23 i-nponin H Et
1.24 i-nponin Me Me
1.25 i-nponin Me Et
1.26 i-nponin Et Et
1.27 i-nponin uuknonponin Me
1.28 i-nponin uuknonponin Et
1.29 H-OyTun H Me
1.30 H-OyTun H Et
1.31 H-OyTun Me Me
1.32 H-OyTun Me Et
1.33 H-OyTun Et Et
1.34 H-OyTun uuknonponin Me
1.35 H-OyTun uuknonponin Et
1.36 CHsOCH2CH20- H Me
1.37 CHsOCH2CH20- H Et
1.38 CHsOCH2CH20- Me Me
1.39 CHsOCH2CH20- Me Et
1.40 CHsOCH2CH20- Et Et
1.41 CH30OCH2CH20- LuKIonponin Me
1.42 CH30OCH2CH20- LuKIonponin Et
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Tabnuuga 2:

Mpuknaan 3a HoMepamn 2.01-2.42, B sikux R o3Hauae CHs

H
3 /

RS, 0) X
o)

N N= cH
o

[ Mpuknagw 3a Homepamun 2.01 — 2.42, npudomy R3, X i Y igeHTnuHi HaBegenum y Tabnuui 1. |

Tabnuuga 3:
Mpuknagwn 3a Homepamu 3.01-3.42, B Akmux R 03Hauae CoHs
H
3 /
N o X
o)

NN — o
A

[ Mpuknagwn 3a Homepamn 3.01 — 3.42, npuyomy R3, X i Y igeHTnuHi HaBegeHum y Tabnuui 1. |

Tabnuug 4:

Mpuknaawm 3a Homepamu 4.01-4.42, B akux R’ o3Hayae nCsHz

[ Mpuknagwn 3a Homepamn 4.01 — 4.42, npuyomy R3, X i Y igeHTuuHi HaBegeHum y Tabnuui 1. |

Tabnuuga 5:

Mpuknaaun 3a Homepamu 5.01-5.42, B siknx R o3Hauae isonponin

| Mpuknagw 3a Homepamu 5.01-5.42, npudomy R3, X i Y igeHTnuHi HaBegesnm y Tabnuui 1.
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Tabnuug 6:

Mpuknaan 3a HoMepamn 6.01-6.42, B sikux R o3Hauae yuknonponin

H
= o’ x
© \ >/_\\ —
e

| Mpuknaamn 3a Homepamu 6.01-6.42, npudomy R3, X i Y ineHTUYHI HaBeaeHum y Tabnuui 1.

OaepxkaHHA BignoBiAHMX BUHAX0A0BI Ccnonyk 3aranbHoi chopmynu (I) moxke 6yTu 3aiNCHEHe 3rigHOo
3 OMMCaHUMU B fiTepaTypi METOAaMU, HAaNpuUkKnag npuy4oMy
a) cnonyky 3aransHoi dopmynu (11)

B akin X, Y, R", R?2 i R® malwTb HaBeAeHi BuLIEe 3HA4YeHHA, a R'0 o3Ha4yae ankin, nepeBa)kHO
Oo3Ha4yae mMeTun abo eTun, HeoOOB'A3KOBO B MPUCYTHOCTI BIANOBIAHOIO po3dMHHMKA abo
pospigkysada, nigaatoTb UMKNi3auii i3 3acTocyBaHHAM BigNOBIAHOT OCHOBM i3  dhopMaribHUM
BiALLlenneHHsAM rpynu R'°OH, a6o
10 b) cnonyky 3aransHoi popmynu (1a),

B akin X, Y, R', R2 i R® MaloTb HaBeAEHi BULLUE 3HAYEHHS, BBOAATb Yy peakuitlo 3i Cnonykow
3araneHoi hopmynu (),
Hal-L (1
B SKii L Mae HaBeaeHe Bulle 3Ha4eHHs, a Hal Moxe o3Hauatu ranoreH, nepeBaxkHo xnop abo
15 6pom, abo cynbdorpyny, He0bOB'A3KOBO B NPUCYTHOCTI BigANOBIAHOTO PO3yYMHHUMKA abo po3pigxKyBaya,
a TaKkoXK BiAnoBiAHOT OCHOBMN,
(c) cnonyku 3aransHoi popmynu (1V),

G
\
R3\ O X
@)
A\ U (IV)
> N
R /
0] Y

B skux X, Y, R? i R® i G matoTb HaBeeHi BULLIE 3HA4YeHHs1, a U 03Ha4yae BiagnoBigHy BigLLENMNOBaHY
20 rpyny, Taky K, Hanpuknag, uwoa, 6pom, Tpudnar abo HoHadnar, wWo MIiCTUTb BiAMNOBIAHWIA
ankiHinbHWMI peareHT 3aransHoi hopmynu V),

1
W="R
B skin R' mae HaBeaeHe BuLle 3HadeHHsl, a W o3Hayae BojeHb abo BignoBiaHY BiglLlennioBaHy
rpyny, nigaatwTb NEepeTBOPEHHI0, HEOOOB'A3KOBO B NPUCYTHOCTI BIANOBIAHMX KaTanisaTtopiB i
25 BiANOBIAHOT 0CHOBK. BigliennioBaHumu rpynamm W mMoxyTb OyTu, Hanpuknag, atoMu ranoreHis, Taki
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SK, Hanpuknag, xnop, 6pom abo 1oa, ankincynb(OHECTEPHI rpynu, Taki sk, Hanpuknag, Tpudnar,
Meaunat abo HoHadnaT, Xnopua MarHito, Xxnopua UMHKY, TPUankinonos'sHuin 3anuLlok, kapbokeun, a
TakoX 3anuuwku 6opHoT kucnotu, Taki gk -B(OH)2 abo -B(O-ankin)z. Oyxe gobpe npuaatHuMu Jo
3aCTOCYBaHHA KkaTtanisatopamu € 3okpema komnnekcu Pd®, npuyomy B GaraTbOox BMMagkax Ayke
nepeBa)HUM MoXe GyTu Takox AoaaBaHHsA coneit Cul,

OnucaHa mMeToAauKa BiANOBIga€ PiBHIO TEXHIKM i B iHWOMY Bigoma i3 BignoBigHOT cnevjianbHOT
nirepaTtypu K "kaTanisoaHa nanagiem nepexpecHa koHgeHcauis", "peakuia koHaeHcauii CoHorawlipa
(Sonogashira), Heriwi (Negishi), Cysyku (Suzuki), LLtinne (Stille) abo Kymaagn (Kumada)".

AnbTepHaTUBHO cronyky 3aranoHoi dopmynu (IV) MoxHa nigaaBatu NEPETBOPEHHIO i3
3aCTOCYBaHHAM ankiHiNbHOro peareHta 3aranoHoi opmynn (VI) aHanoriyHo onucadin BuLle
METOANLI KOHAEHCcaUT, NiCna Yoro Po3LEensoBaTh Ha €TUHINLHI cnonyku 3aransHoi popmynu (VINI),
SKi, HacaMKiHeub, NepeTBOPIOBATU i3 3aCTOCYBaHHSAM BIiAMOBIAHOMO peareHTa ankinoBaHHSA Ha
BiANoBiaAHY BMHaxoaoBi cnonyky (), npudyomy B KoxxHomy Bunaaky X, Y, R', R2, R?, G, U i W matoTb
ONMCaHi BULLE 3HAYEHHHA, a BigwenmnoBaHa rpyna R'' moxe osHauatu, Hanpuknag, rpyny (Ci-Cs-
ankin)2C-OH abo Takoxx TpuMeTuncunin.

s G
v cw-==r" __, 0 11 Rﬁoa/g X>—\
RO —~ N> >=H
(V) Rz,N\(() \>=/
G (VI
A
R\-Ha RS o X
A _ 1
N =R q
R
o Y

Lla Takox Bigoma 3 nitepatypu MeToauKa AOKMAdHille OnucaHa, Hanpuknaa, y nybnikauiax y
BuaaHHax Beilstein Journal of Organic Chemistry 2011, 7(55), 426-431 i Catalysis Communications
2015, 60, 82-87.

Y ToMy BMnaaky, konu 3anuwiok R' y saranbHiii popmyni (la) osHavae metun, a X, Y, R2 R3, a
Takoxk G, U i W maloTb onucaHi BULLE 3HAYEHHS, iCHYE We OAWH anbTepHATUBHUIA BapiaHT, AKWUA
nonarae B NEPETBOPEHHI CNonyku 3aranbHoi dhopmynu (1V) i3 3acToCyBaHHAM arnkKiHiNbHOIO peareHTta
saranbHoi cpopmynu (IX), B skt R'2 o3Hauvae, Hanpuknag, C1-Ca- TpuankincuninbHui sanuwok, a W
Ma€ HaBedeHEe BULIE 3HAYEHHHA, aHanoriYHo BULLEONUCAHIM MeToAMUi KOHAEHcauil Ha Cnonyky
saranbHoi dopmynu (X). Micns uboro rpyny R'2 moxHa BigluennioBath y BignNoOBiAHMX yMOBaXx;
04EePXKyIOTb BignoBigHi BUHaxoaoBi cnonyku copmynu (I), B sikint R3 o3Havae Me.

G
\

00 (I
Lls Bigoma 3 nitepatypu MeTOAMKa onucaHa, Hanpuknag, y nybnikauii y suganHi Medicinal
Chemistry 2007, 50 (7), 1627-1634.
HeobxigHi nonepeaHukn 3aranbHoi dopmynu (1)

R
R10 o-Hx R o~
Ve \
Ra O O
\O —_— 0] X
o * Y =y 2N
RZ/NH 4
=
) () 0 Y !

MOXYTb OYyTWM OJep)KaHi aHanoriyHo BiAOMMM METOAAM, HaMpuKNag LUMAXoM MNepeTBOPEHHSA
ecTtepy aMmiHokucnoTu 3aranbHoi coopmynu (XI) i3 dbeHinouToBoo KUCNOTOK 3aranbHoi dyopmynu (XII),
B akin X, Y, R', R2 i R® i RO MaioTb onucaHi BuULIE 3HA4YEHHsl, HEOOOB'A3KOBO 3 A04aBaHHSIM
3HEBOAHIOBANbHOrO 3acoby i HeOOOB'A3KOBO B MPUCYTHOCTI  BigNOBIAHOMO PO3YMHHUKA 4K
po3piaxkysaua.

[HWKM BapiaHTOM oaepkaHHA nonepeaHukis 3aranbHoi dopmynu (II) € 30kpema Takox
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nepeTBopeHHs cnonyku saranbHoi hopmynu (XIII), B akin X, Y, R2 R3 R0 i U MatoTb HaBeAeHi BULLE
3HaYEeHHS, 3rigHO 3 BULLEONMUCAHOI METOAMKOK MNEePEXPECHOT KoHAeHcauil 3i Cnonykow 3aranbHol
dopmynu (V) abo (VI), B akin W, R? i R'" maloTb HaBeaeHi BULLE 3HAYEHHS:

10

(I

X

deHinourosi kucnotu 3arancHoi hopmynu (V) — a came 2,6-gumeTun-4-nponaprindgeHin-oyrosa
KMCnoTa — y npuHUMni 3ragyoTbca B nybnikauii WO 2015/040114, ogHak LWNaX OAEPXaHHS LMX
CMONYK HE ONUCaHWUNA.

MpoTe, BOHN MOXyTb OYTW oAepkaHi aHanoriyHo BigoMuM i3 niTepatypu cnocobam, Hanpuknag
LUNAXOM NepeTBOPEHHA Cnonyku 3aranbHoi copmynn (X), B akin X, Y, U mMawTb HaBeaeHi BuLle
3Ha4eHHs, a R o3Hauvae C1-Cs-ankin, TakoK 3rigHO 3 OMUCaHOI0 BULLIE METOAUKOIO i3 3aCTOCYBaAHHAM
peareHTiB 3aranbHoi cbopmynu (V) abo (V), npuyomy W, R' i R'" MaloTb HaBeeHi BULLE 3HAYEHHS.

X 1
Wez==aR (V) \
U
ANKIRG — O * abo (Vi)
Y
© Wez==—R Vi) ”5;—"

(X}

BianosigHi BuHaxoaosi cnonyku cdopmynu (1) i/abo ix coni, gani HasmBaHi pasom "BigNOBIAHUMM
BMHAXOAO0BI cnonykamu", NpoABNAOTb HAA3BUYANHO BMUCOKY repOiunaHy edqeKTUBHICTb MNpOTH
LUMPOKOTO CMEKTPa EKOHOMIYHO BaKMMBUX OAHOPIYHUX OAHO- Ta ABOAONbHUX OYp'SHOBMX POCHVH.
Bucokoo € TakoxX edEKTUMBHICTb aKTUBHUX PEYOBUH NpOTUM OBaraToniTHiX Oyp'aHiB, sKi Ba)Kko
nigaaTbCa 3HULLEHHIO, LLIO BUPOCTAIOTb 3 PU3OM, KOPEHEBULL a00 IHLLIMX 3UMYIOHMMX OPraHiB.

ToMy npeameToM BMHAaXOAy € TakoX Ccnocid 6GopoTbObu 3 HebaxaHumu pocnumHamu abo
PErynoBaHHA POCTY POCIIMH, MEPEBAKHO B TaKUX KynbTypax POCAWH, B SKOMy OAHYy abo Kinbka
BiANOBIAHMX BMHAXOA0BI CMOMNYK HAHOCATbL HA POCNUHK (Hanpuknag Oyp'ssHOBi POCNUHMK, TaKi K OAHO-
Yn ABOAOMbHI Oyp'sHM, abo HebaxkaHi KynbTypHi POCNMHK), NOCIBHUIA MaTtepian (Hanpuknag 3epHa,
HaciHHA abo opraHn BEreTaTMBHOIO PO3MHOXEHHS, Taki Ak OynbOu abo AinsHkM naroHiB i3
OpyHbkamu), abo Ha AiNsHKY, HA AKiM POCTYTb POCNMHM (Hanpuknag NociBHy AiNAHKY). Mpu ubomy
BiANOBIAHI BUHAX0A0BI CMONYKU MOXYTb OyTW HAHECEHi, Hanpuknaa, y npoueci nepeanocisHoi (npu
HeOoOXiAHOCTI TaKoX LUMNSIXOM BHECEHHA B I'PYHT), nepea- abo nicnscxogoBoi o6pobku. 3okpema,
MO>XKHA Ha3BaTW AEsAKi NPUKNaan NpeacTaBHUKIB OAHO- Ta ABOAONbHMX Oyp'AHOBMX POCIUH, SIKi MOXKHA
KOHTpONIOBaTU 3a AONOMOrOK BiANOBIAHWX BMHAxXo4y CNOMyK, NPUYOMY HaBeAeHWW nepenik He €
niacraeolo 4N 00MeEXeHHs TX 3aCTOCYBaHHS MEBHUMMW BUAAMU POCIUH.

OaHoponbHi Oyp'aHOBI pocnuHK, €Ki HanexaTb A0 pogdis. 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.

OBoaonbHi 6yp'aHOBI poCnMHK, AKI HanexaTtb A0 poais: 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.

Y pasi HaHeCeHHs BiANOBIAHMX BUHAX0O4y CMOMNYK Ha MOBEPXHIO I'PYHTY neped NpOpPOCTaHHAM
3€peH MOBHICTIO YHEMOXIMBIIOETLCA MPOPOCTAHHA 3apoakiB Oyp'sHOBUX pocnuMH abo Oyp'saHOBI
POCNWHU BUPOCTAIOTh A0 CTaAil yTBOPEHHS 3apOAKOBMX NUCTKIB, ane noTiM iX pPiCT NPUNUHAETLCS, |
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BPELUTI-PELLT BOHU 30BCIM MMHYTb Yepes TPU-YOTUPU TUXKHI.

MMicna HaHeCeHHs aKTMBHMX PEYOBMH Ha 3€efeHi 4YaCcTUHW POCAMH Yy Npoueci nicrnsacxonoBoi
06pobKK picT BYP'THOBUX POCNUH MPUNUHSETLCS | BOHW 3aCTUraloTb y cTagil, B skin nepedysanu Ha
MOMEHT HaHECEHHS aKkTUBHMX PEYOBUH, ab0 MOBHICTIO MMHYTb Yepe3 MEBHUIA Nepio 4acy, OTXKe, B
Takuim cnoci® 3aBYacHO i HA TpMBaNMM nNepiog yCyBaeTbCA LUKIANMBA ANS KYNbTYPHUX POCHWH
KOHKYpeHUia 6yp'sHiB.

Xo4a BiANOBiAHI BMHAXOAOBI CMOMYKM Bigpi3HAIOTLCA HAA3BUYANHOK repliluaHOK aKTUBHICTIO
NpoTU OAHO- Ta [ABOAOSNIbHUX Oyp'sHIB, BOHM YLUKOKYKOTb NWWE He3HadyHo abo B3arami He
YLUKOKYIOTb KYNbTYPHI POCHUHM, WO Hamnexatb A0 E€KOHOMIYHO BaXJMBUX KymnbTyp, Hanpuknag
OBOAONMbHUX KYNbTYp i3 Takux pogie, sk Arachis, Beta, Brassica, Cucumis, Cucurbita, Helianthus,
Daucus, Glycine, Gossypium, Ipomoea, Lactuca, Linum, Lycopersicon, Nicotiana, Phaseolus, Pisum,
Solanum, Vicia, abo ogHogonbHUX KynbTyp i3 pogis Allium, Ananas, Asparagus, Avena, Hordeum,
Oryza, Panicum, Saccharum, Secale, Sorghum, Triticale, Triticum, Zea, 3okpema Zea i Triticum,
3aneHo Big CTPYKTYPU KOHKPETHUX BiANOBiAHWMX BMHAXOAOBI CMOMNYyK Ta HOPMU iX BUTpaTu. 3 uux
NpuuuH onucadi repGiungHi 3acobu ayxke aobpe npuaaTtHi Ana CenekTUBHOT GopoTLOM MNPOTH
HeDakaHOro  pOCTy  POCMMH Yy POCAMHHUX  KynbTypax Ha  AinsgHkax,  3acagkeHux
CiNIbCbKOrOCMOAaPCLKUMU KOPUCHUMW POCITIMHAMKU ab0 AEeKOPaTUBHUMW POCITMHAMMU.

Okpim UbOro, BigNOBIAHI BUHAXOA0BI CMONYKW (3aNEXHO Bif CTPYKTYPU KOHKPETHUX BignoBigHUX
BMHaxo4oBi CMONYK Ta HOPMMW 1X BUTpatW) MakwTb Haa3BUYaWHO epeKTUBHY 34aTHIiCTb A0
PErynoBaHHA POCTY KyNbTYPHUX POCHWH. BOHM BTpyYaloTbcA B 0OMiH PEYOBWMH POCIIUH, PETYIIOIOYM
Moro, i TOMy MOXyTb 6YTK 3aCTOCOBAHI ANA UINECNPAMOBAHOIO BNNUBY HA PEYOBMHU, WO BXOAATb A0
cKnagy POCIMH, i MOMErweHHa npouecy 30upaHHA BpOXalo, Hanpuknag 3a paxyHOK decukauii Ta
CKOPOYEHHA MiXkBY3Nnb. BOHM MOyTb OyTM Tako)K 3aCTOCOBaHi AN 3aranbHOr0 pPEerynoBaHHA i
ranbMyBaHHa Heba)kaHoi BereTauii 6e3 ageiTanisauii pocnuH. FanbMyBaHHsSI Beretauii Mae BENUKE
3Ha4YeHHsa Ana 6araTtbox OAHO- Ta ABOAOSNbHUX KYNbTYp, OCKIMbKM A03BONSAE 3MEHLWMTM abo B3arani
YHUKHYTW NOMSAraHHA POCINH.

3aBasku repbiuMaHMM BRACTMBOCTAM | 34aTHOCTI OO0 PErynioBaHHA pPOCTY POCMWH aKTUBHI
PEYOBUHU MOXYTb OYyTM 3aCTOCOBaHI Takox And GopoTbOu 3 OYpP'SSHOBUMM POCNMHAMU B KYNbTypax
POCIUWH, CTBOPEHUX METOAAMM TEHHOT iHXeHepii abo TpaguuinHoro mytareHesy. TpaHCreHHi pOCNuHU
3a3BMYaAN BigpPI3HAITLCA 0COONMMBO MEPEBAXKHUMM BIACTUBOCTAMM, HAMPUKNaa CTIMKICTIO A0 NMEBHUX
necTuuuaiB, Hacamnepea neBHUX repbiumnais, CTiMKICTIO A0 xBOpoO pocnuH abo Takmx 30yaHUKIB
XBOPOO pOCNuH, SK NEBHI KOMaxXM YM MIKPOOpPraHiaMu, Hanpuknag rpubu, 6akrepii abo Bipycu. IHWMMM
0cobNMBMMM BNACTUBOCTAMM €, HANPUKNAaA, KiNbKiCTb, SKICTb Ta NPUAATHICTL 3iGpaHOro BpoXato ao
TpuBanoro 36epiraHHs1, Horo cknaj i ocobnumei KOMNOHEHTW. Hanpuknaa, BiAOMi TPAHCreHHi pOCINUHK 3
NigBULLEHUM BMICTOM ab0 3MIHEHOIO SAKICTIO Kpoxmanto, abo 3 iHLMM CKNaaoM >XMPHUX KUCMOT Y
3ibpaHomy BpoOXKai.

MNepeBa>kHUM CTOCOBHO TPAHCrEHHUX KYNbTYP € 3aCTOCYBaHHA BigMoOBiAHMX BUHAX0A0BI CNONyK B
€KOHOMIYHO Ba>KIMBUX TPAHCIEHHMX KynbTypax KOPUCHUX i AEKOpPaTMBHUX POCIMH, Hanpuknag y
3M1aKOBUX KyNbTypax, Takux SK MWEHULSA, SYMiHb, XKUTO, OBEC, MPOCO, PUC, MAHIOK i Kykypyasa, abo B
KynbTypax LykpoBoro Oypsika, 6aBoBHMKA, COI, pancy, KapTonmi, ToMaTiB, ropoxy Ta iHWWUX Buais
oBouiB. lMepeBa)kHO BIANOBIAHI BMHAXOAOBI CMOMNYyKM MOXYTb OyTM 3actocoBaHi Ak repbiunan B
KyNbTypax KOPUCHUX POCNUH, Ki € ab0 3a AOMNOMOrOK TEXHOJIONN FEeHHOT iHXeHepil 6ynu 3pobneHi
pPe3NCTEHTHMMM A0 (DITOTOKCUYHOT aii repBiunais.

KnacuuHummn cnoco®amm CTBOPEHHS HOBUX POCIWH i3 MOAMMIKOBAHUMU MOPIBHAHO 3 iCHYHOYUMU
pocnMHamMu BRAacTUBOCTAMU €, Hanpuknag, KnacuyHi cnocobu pO3BEAEHHS, a TakoXK CTBOPEHHS
MYTaHTIB. ANbTEPHATUBHO HOBI POCMUHKU 3i 3MIHEHMMW BNACTUBOCTAMU MOXYTb OyTU CTBOPEHi 3a
JOMOMOIOK0  TEXHOMOriW  TeHHOT  iWkeHepil (auMB. Hanpuknag, nybnikauii EP-A-0221044,
EP-A-0131624). Hanpuknag, y 6aratbox BUnagkax onucaHi

- TEHHOIHXXEHEPHI 3MIHW KYNbTYPHUX POCAKH i3 METO Moaudikauii CUHTE30BaHUX Yy POCNUHAX
kpoxmanis (Hanpuknag nybnikauii WO 92/11376, WO 92/14827, WO 91/19806),

- TPAHCIEHHi KyNbTYPHi POCIMUHK, SKi € CTilKMMKU A0 Ail neBHux repbiumais Tuny rniodocuHaTis
(ame. Hanpuknag, nyonikauii EP-A-0242236, EP-A-242246) abo rnicocartis (WO 92/00377), abo
cynbdoHinkapbamigis (EP-A-0257993, US-A-5013659),

- TPaHCreHHi KyNnbTYPHI POCNMHKU, Hanpuknag GaBOBHMK, 34aTHIi npoAykyBaTu TOKCuHM Bacillus
thuringiensis (Bt-TokcuHW), ki HA4AalOTb UMM POCNMHAM PE3UCTEHTHICTb A0 NEeBHUX WKiaHWKIB (EP-A-
0142924, EP-A-0193259).

- TPaHCreHHi KynNbTYPHI pocnnHK 3 MoaudpikoBaHUM cknagom kupHux kucnot (WO 91/13972).

- KyNbTYpPHi pPOCNWHW, 3MiHEHIi MEeToAdaMW TEeHHOI IHXEHepil, 3 HOBMMM cknagoBummn abo
BTOPUHHUMMW PEYOBUHAMU, HANpUKNag HoOBUMU (hiToanekcuHamu, ki CNPUAIOTL NigBULLEHHIO CTIRKOCTI
40 3axsoptoBaHb (EPA 309862, EPA0464461),
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- KyNbTYpPHi POCNUHKU, 3MIHEHI MeTodamu TEeHHOI iHXeHepil, 3i 3HWKeHOoK oTopecnipadicto,
BULLIOIO BPOXKAMHICTIO Ta NigBULLIEHO cTpecocTinkicTio (EPA 0305398),

- TPAHCTEHHi KyNbTYPHi POCNMHKM, AKi NPOAYKYOTb (dapmMaueBTUYHO abo AiarHOCTUYHO BaXknuei
6inkn ("monekynapHuii papmiHr”, anrn. molecular pharming),

- TPAHCIEHHI KyNbTYPHI POCNWUHU, SKi BiAPI3HAIOTLCA BULLOK BPOXAHICTIO ab0 KpaLlow SKICTHO,

- TPAHCTEHHI KyNbTYPHI POCNUHK, 5K BiAPI3HAIOTLCS KOMOIHALE, Hanpuknaa, HaBeAeHUX BULLE
HOBUX BracTuBocTen ("CTeKiHr reHis", aHrn. gene stacking)

YucneHHi MonekynsipHo-6ionorivHi TeXHOMOrii, 3a AONOMOrOK AKMX MOXYTb OYTU CTBOPEHI HOBI
TPaHCIrE€HHI POCINNHK 3i 3MIHEHUMK BNAacTUBOCTAMMU, B MPUHUMNI BigOMIi; AMB. Hanpuknaa nydnikadito |.
Potrykus, G. Spangenberg (pea.) Gene Transfer to Plants, Springer Lab Manual (1995), BuaaBHuUTBO
Springer Verlag Berlin, l'engens®epr, abo Christou, "Trends in Plant Science", 1 (1996) 423-431).

Ona nogibHux maHinynAuin MeTogamMm reHHOI iHXeHepii B nna3Mian mMo)kHa BBOAUTU MONEKYNU
HYKNETHOBOT KMCMOTM, SKi YMOMXITMBNIOOTH MyTareHe3 abo nocnigoBHi 3MiHM LUNSIXOM pekomMbGiHauii
nocnigosHocter JHK. 3a gonomMoro BULIEHaBEAEHOrO CTaHAAPTHOIO MeToAy MOXHA 34iMCHIoOBaTH,
Hanpuknag, KaTioHHui o0OMiH, BuAAnNATM 4acTKOBI nocnigoBHOCTI abo gogaBatu NPUPOAHI 4u
CUHTETUYHI nocnigoBHocTI. Ons 3'eaHaHHa dparmeHTiB OHK mixk cobolo MoxHa 3aCcToCoByBaTU A0
dparmeHTiB agantepu abo niHkepu, AMBITLCA, Hanpuknag, nybnikauii B. Sambrook et al., 1989,
Molecular Cloning, A Laboratory Manual, 1-e BuganHs, Cold Spring Harbor Laboratory Press, Kong
Cnpunr Xap6op, Heto-Mopk; abo Winnacker "Gene und Klone", suaasnunurso VCH, Baiinxaiim, 1-e
BMAaHHA 1996.

CTBOpIOBaTU POCAWUHHI KMNITUHU 3i 3MEHLUEHOIO0 aKTWUBHICTIO reHONPOAYKTY MOXHA, Hanpuknaa,
LUNAXOM eKcnpecii npuHanMHi ogHiel BignosigHoi aHTucmucrnosoi PHK, cmucnosoi PHK ana
JocArHeHHA edekTy Kocynpecii, abo ekcnpecii npuHaWMHi oaHiei pudocomu BigNOBIAHOT CTPYKTYpPM,
fAKa 34iMCHI0E crneundiyHe pPo3LEenneHHs TPaAHCKPUNTIB BULLEBKA3aHOro reHonpodykry. Ona uboro
MOXHa 3acTocoByBaTu, no-nepwe, monekynu OHK, aki oxonnioloTb BCKO KOAYKO4Yy MOCHIAOBHICTb
reHoONPOAYKTY, BKNIOYaKYM MOXMIMBI  flaHKyodi NOCRIiAOBHOCTI, a Takoxk monekynu [OHK, 4ki
OXOMIIOKOTb NULIE AINAHKWM KOAYIOYOT MOCNIAOBHOCTI, MPUYOMY Ui AiNSIHKM MawTb OyTU AOCTaTHbLO
OOBIMMU, OO BUKMUKATU QHTUCMUCTIOBUI eheKT Y KIiTMHaX. MOXNMBUM € Takox 3acTocyBaHHA OHK-
NnocnigoBHOCTENW, SAKi  XapakTepusyloTbCA  BUCOKMUM  CTYMEHEM  TOMOMOFi 3  KOAYIOYUMMU
NocnigoBHOCTSAMU rEHONPOAYKTY, arne HE € NOBHICTIO iAEHTUYHUMMN.

Mpu ekcnpecii Monekyn HyKNeiHOBOT KUCMOTWM B POCMMHAX CUHTE30BaHMI MPOTEiH Moxe OyTu
nokanizosaHuii y 0Oyab-AKOMY KOMNAPTMEHTI POCNMHHOT KniTuHKW. [MpoTte, ana 3abesnedeHHs
nokanisaudii B NeBHOMY KOMNapTMEHTI MOXHa, Hanpuknag, 3B'asaTu kogytody ainavky 3 OHK-
NOCNiAOBHOCTAMM, AKi 3abe3nevyloTb nokanisauilo B NEBHOMY KOMNAPTMEHTI. Taki MocnigoBHOCTI
BiZOMiI cneujianictam (aue. Hanpuknag nybnikauyii Braun et al., EMBO J. 11 (1992), 3219-3227; Wolter
et al., Proc. Natl. Acad. Sci. USA 85 (1988), 846-850; Sonnewald et al., Plant J. 1 (1991), 95-106).
Ekcnpecia monekyn HYKNeTHOBOT KNCNOTU MOXE BiaOyBaTUCA TAKOX B OPraHennax KriTuH poOChvHM.

TpaHCreHHi POCMNUHHI KNITUHW MOXHa pereHepyBaTyv 3a AOMNOMOIOK BiJOMUX TEXHOMOrNW Ans
OTPMMAaHHS LifMX POCAUH. TPAHCTEHHUMK POCIIMHAMK MOXYTb OYTU B MPUHUMNI POCANHM ByAb-9KOro
BUAY, TOOTO SIK OAHOAONbLHI, TaK i ABOAONbHI.

Tak, TPaHCreHHi pPOCNUHKU 3i 3MIHEHUMW BNACTUBOCTSIMU MOXYTb OyTM OAEpXaHi LUMSXOM
Hagekcnpecii, cynpecii abo iHribyBaHHA romMonoridHuMX (To6TO NPUPOAHMX) TEHIB YU TEHHUX
NnocniaoBHOCTEN, abo ekcrnpecii reTeponoriMHUX (TO6TO YyXKMX) FEeHIB YW reHHUX MOCNiJA0BHOCTEN.

MepeBa)kHO BiANOBIAHI BUHAXOAO0BI CNONYKU MOXYTb OyTU 3aCTOCOBAHI y TPAHCTEHHUX KYNbTypax,
SKi € PE3UCTEHTHUMU A0 POCTOBUX PEYOBUH, TAKUX K, HANpuknaa, aukamba, abo ao repdiunais, ki
NPUrHIYYIOTb He3aMiHHI POCAWMHHI  hepMEHTH, Hanpuknag auetonakratcuHtasu (AJIC), EMNW®
cuHTasu, rnytamiHcuHtasu (IFC) abo rigpokcudeHinnipysat giokcureHasu (Fenma), ta go repbiuungis,
AKi HanexaTb A0 Trpynu, WO BkNo4vae cynbdoHkapbamigun, rnidocatn, rnydocuHatn abdo
6G€H301Ni30KCA30NN Ta aHANOTiIYHI aKTUBHI PEYOBUHMN.

MNpu 3acTocyBaHHi BiANOBIAHMX BUHAX0AY akTUBHUX PEYOBUH Yy TPaHCreHHUX KynbTypax, OKpiM X
Aii Ha OYp'sTHOBI POCNMHK, SIKY MOXKHA CMNOCTEPIraTu B iHWMX KyNbTypax, 4acTo BUHUKAIOTb €DEKTH, SKi
€ cneundiyHMMKU ANsl 3aCTOCYBAHHS Y BIAMNOBIAHIN TPAHCrEeHHIN KynbTypi, HAanpuknaa 3MiHeHuin abo
crneuianbHO po3LLIMPEHU cnekTp Byp'aHiB, sIKi MOXHA 3HULUUTK, 3MiIHEHI HOPMU BUTpAaTKU Npenaparis,
nepeBaxkHo gobpa CyMicCHICTb 3 repliupaammu, pe3MCTEHTHOI A0 SKMX € TpPaHCreHHa KynbTypa, a
TaKOX BMMMUB Ha PICT i BPOXKANHICTb TPAHCTEHHUX KYSbTYPHUX POCIUH.

ToMy npeaMeTOM BUHAxXody € TaKOXK 3aCTOCYBAaHHS BiAMOBIAHMX BMHAX0Ay Cronyk sk repbiuuais
ans 6opoTbbu 3 6yp'AHOBUMU POCAIMHAMU B TPAHCTEHHUX KYNbTYPHUX POCIINHAX.

Y nepeBaxHin opMi BUKOHAHHSI AHOr0 BUHAX0Ay Cnonyku 3aransHoi dpopmynu (1) MoxxyTb Oyt
3acTOCOBaHi Takox Ansg 6opoTbbu 3 Oyp'aHOBMMM pOCRIMHAMK, HANpuknag i3 rpynu, WO BKAKYae
Agrostis, Alopecurus, Apera, Avena, Brachiaria, Bromus, Cenchrus, Digitaria, Echinochloa, Eleusine,
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Eriochloa, Leptochloa, Lolium, Ottochloa, Panicum, Pennisetum, Phalaris, Poa, Rottboellia, Setaria
ifabo Oyp'aHOBI TpaBM B COProBMX KynbTypax; 3okpema Alopecurus, Apera, Avena, Brachiaria,
Bromus, Digitaria, Echinochloa, Eriochloa, Lolium, Panicum, Phalaris, Poa, Setaria i/abo 6yp'aHoBi
TpaBu B COProBUX KynbTypax,

- AKi € PEe3UCTEHTHMMM A0 oaHoro abo Kinbkox repdiumais, Aki iHribyoTb pepmeHT auetTun-KoA-
kapbokcunazy (ACCase). IHribytouumn pepmeHt ACCase repbiumaammn € 30Kkpema niHOKCaaeH,
knogiHadon-nponaprin, deHokcanpon-P-etun, auknodon-mMeTun, dnyasunon-P-6yTun, ranokcudon-
P-metun, «keisanodon-P-etun, nponakeizacdon, uyuranocgon-6ytun, Knetoaum, CETOKCUAUM,
LUMKINOKCUANM, TPankokcuaum abo GyTpoKCUanmM;

- i/fabo € pe3aucteHTHUMHK a0 rnidocary,

- i/abo € pesucTteHTHUMM A0 oaHoro abo kinbkox iHribytounx auetonakrtarcuHtasy (ALS)
repbiunais, Takmx SK, Hanpuknag, oauH abo kinbka cynbdoHinkapbamigHux repbiunais (Hanpuknag
nogocynbdypoH-MeTun, Me30CynbdyPOH-METUN, TpUBEHYPOH-METUN, TpuacynbdypoH,
nNpocynbdypoH, cynb@ocynb@ypoH, nipa3ocynbypoH-eTun, 6eHcynbdypPOH-METUN, HIKOCYNbQYPOH,
dnasacynbdypoH, nogeHcynbqypPoH, METCYNbQYPOH-MeTUN, abo  Oyab-AKOro  iHWOro
cynbdoHinkapbamigy, onucanoro y nyonikauii "The Pesticide Manual”, 15-e BuganHs (2009) abo 16-e
BuaaHHa (2012), C.D.S. Tomlin, British Crop Protection Council, i/abo oagHoro a6o Kinbkox
TpuasononipuMianHoBux repbiungis (Hanpuknag, cdnopacynam, nipokcynam abo neHokcynam), i/fabo
ogHoro abo kinbkox nipumiguHin-(tio abo okcu)-6eHsoatHux repbiunais (Hanpuknag, Gicnipudak-
HaTpito abo nipudpTanigy) i/abo ogHoro abo KinNbKOX CynbdOHINaMiHO-KapOOHINTPUMAa3oNiHOHOBUX
repbiunais (Hanpuknag, TieHkapbasoH-MeTuny, nponokcukapbasoH-HaTpilo abo dnykapbasoH-
HaTpito), i/abo imigasoniHoHoBMX repbiungis (Hanpuknag, iMasamMokcy).

OcobnueMMK nNpuknNagamm Takux pe3sucTeHTHux ao ACCase- i/abo ALS-ivribitopis, i/abo go
rnichocaTty Oyp'sHOBMX TpaB € 30kpeMa Alopecurus myosuroides, Apera spica-venti, Avena fatua,
Avena sterilis, Brachiaria decumbens, Brachiaria plantaginea, Digitatia horizontalis, Digitaria insularis,
Digitaria sanguinalis, Echinochloa colona, Echinochloa crus-galli, Eleusine indica, Lolium multiflorum,
Lolium rigidum, Lolium perenne, Phalaris minor, Phalaris paradoxa, Setaria viridis, Setaria faberi a6o
Setaria glauca.

B ocobnueo nepeBakHin (Gopmi BUKOHAHHSI AAHOTO BMHAax0Ay BiAMOBIiAHI BUHAXOAOBI CMOMYKM
3aranbHoi dpopmynu (1) MoxkyTb 6yTu 3actocoBaHi Ana 6opoTbOM 3 Oyp'AHOBMMU POCIIMHAMM, SIKi €
PE3UCTEHTHUMU J0

- ogHoro abo kinbkox iHribytounx ACCase repbiungis (Hanpuknaa, BudpaHux i3 BULLIEHABEAEHOIO
nepeniky), i came npuMHaNMHI 4YacTKOBO BHACMiAOK MyTauii (Hanpuknag, 3amileHHs1) oaHiei abo
KiNbKOX aMiHOKUCIOT B caiTi-MileHi ACCase Oyp'aHOBOT pocnuHu (AuB., Hanpuknag, nybnikauiwo S.B.
Powles, Qin Yu, "Evolution in Action: Plants Resistant to Herbicides", Annu. Rev. Plant Biol., 2010,
61, ctop. 317-347); i/abo

- rmicpocaTty, a came npuHaNMHi YaCTKOBO BHAcNigoK MyTauil (Hanpuknag, 3amileHHs)) oaHiei abo
KinbkOX aMiHOKMCNOT B caWTi-milleHi eHonnipysinwukimart-3-dpocdartcuHtasn (EPSPS) BignosigHol
Oyp'saHOBOIT pocnuHK, Ana 60poTbbK 3 AKMMM LINECNPSIMOBAHO 3aCTOCOBYIOTh rmnidpocar; i/abo

- ogHoro abo kinbkox iHridytounx ALS repbiunais (Hanpuknaa, BubpaHux i3 BULLEHABEAEHOrO
nepeniky iHridytounx ALS repbiumaiB), a came npuHaNMHI YacTKOBO BHACMIAOK MyTauii (Hanpuknag,
3aMilleHHs) oaHiel abo KiMbKOX aMiHOKMCNOT B cauTi-miweHi ALS BignoeiaHoi 6yp'aHOBOT pocnnHM
(amBiTbCA, Hanpuknaa, nyb6nikauito S.B. Powles, Qin Yu, "Evolution in Action: Plants Resistant to
Herbicides", Annu. Rev. Plant Biol., 2010, 61, ctop. 317-347); i/abo

- ogHoro abo kinbkox iHribytounx ACCase repbiungis (Hanpuknaa, BudpaHux i3 BULLIEHABEAEHOIO
nepeniky) i/abo rnicgocarty, i/abo ogHoro abo kinbkox iHribytounx ALS repbiumaie (Hanpuknag,
BUOpaHMX i3 BULLEHABEAEHOro Nepeniky), a caMe MNPUHANMHI 4aCTKOBO BHACNIAOK 3YMOBMEHOT
MeTabonismMom pe3uCTEHTHOCTI A0 repbiunais, HaNpuUKknaa, NPUHarMHI YaCcTKOBO BHACNIAOK BMMNMUBY Ha
mMeTabonisamMm )epMeHTiB cuctemu LuToxpoMm P450 (gusiTbes, Hanpuknag, nybnikaudito S.B. Powles,
Qin Yu, "Evolution in Action: Plants Resistant to Herbicides", Annu. Rev. Plant Biol., 2010, 61, cTop.
317-347).

MNapameTpu BignoBigHUX BUHAXOA0BI CNOMYK € KpaLLUMMK NOPIBHAHO 3i CNOMyKaMu 3 PiBHA TEXHIKK,
Hanpuknag cnonykoto 41.03 y nybnikauii WO 2015/040114 (auBiTbCA TaAKOX NOPIBHAMBHI napameTpu
y Tabnuuax 9i 10).

BianoBigHi BUHaxoay cnomnykn MOXyTb GyTM 3aCTOCOBaHI B hOPMi 3MOYYBaHUX NOPOLLIKIB, 34aTHUX
[0 €eMynbryBaHHSA KOHLUEHTPAaTiB, PO3YMHIB AnA  po30pM3KyBaHHA, AycTiB abo rpaHynsitiB y
CTaHOApPTHUX KOMMO3uUisaX. TOMy nNpeaMeTOM BUHAaXOAy € Tako repbiumaHi Ta peryniowodi pict
POCIUH 3acobu, AKi MICTATb BIANOBIAHI BUHAXO0A0BI CNONYKM.

I3 BiANOBIAHNX BUHAxXOAO0BI CNOSYK MOXHA BUrOTOBNATU Pi3Hi KOMMO3ULII 3aneXHo Big 3agaHux
GionoriyHux i/abo xiMmiko-isanyHmnx napametpiB. MoxnueMMmn BapiaHTamy KOMNO3WUiNW €, Hanpuknag:
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3modyBaHi nopowku (WP), BOAOPO3YMHHI nopowku (SP), BOAOPO3YMHHI KOHUEHTpaTW, 3gaTHi Ao
eMynbryBaHHs KoHueHTpatu (EC), emynbcii (EW), Taki ak emynbcii Tuny "macno y soai" ta "soga B
Macni", po3uuMHu aAna po3OpU3KyBaHHA, KOHUEHTpaTtu cycneHsin (SC), aucnepcii HaA oninHin abo
BOJHI OCHOBI, 34aTHi 40 3MilLYBaAHHHA 3 ONiISIMU PO34YKUHU, KancynboBaHi cycneHsii (CS), ayctu (DP),
NPOTPYWHWKKW, TPAHYNATU ANA PO3KUOAHHA HA MOBEPXHi I'PYHTY Ta HAHECEHHA Ha I'PYHT, rPaHynAaTu
(GR) B dhopmi MiKporpaHynsaTiB, rpaHynATiB Ans po3Opu3KyBaHHS, BUFOTOBIEHHS CYCMEH3in Ta
agcopOyounx rpaHynaATtie, 34aTtHi 40 AucnepryBaHHs y Bogi rpadynatn (WG), BOAOPO3UMHHI
rpaHynatu (SG), aepo3onbHi KOMNO3uUii ynbTpaHuabkoro o6'emy (ULV), mikpokancynu Ta Bocku. Ll
OKPEMi BMAW KOMMNO3MUIM B MpUHUMNI BigOMIi Ta onucadi, Hanpuknaa, y nybnikadisx: Winnacker-
Kichler, "Chemische Technologie", Tom 7, BugaBHuuteo C. Hauser Verlag, MioHXeH, 4-e BuaaHHs
1986, Wade van Valkenburg, "Pesticide Formulations", Marcel Dekker, Hblo-Mopk, 1973; K. Martens,
"Spray Drying" Handbook, 3-¢ Buganusa 1979, G. Goodwin Ltd., JToHgoH.

3aCTOCOBYBaHi B KOMMNO3ULiAX HeOOXiaHi AONOMDKHI 3acobu, Hanpuknag iHepTHi PEeYOoBUHM,
NOBEPXHEBO-AaKTUBHI PEYOBUHMW, PO3YMHHUKK Ta iHWI A04AaTKOBI Matepiany TakoXK BigoMi Ta OnucaHi,
Hanpuknag, y nybnikauisx: Watkins, "Handbook of Insecticide Dust Diluents and Carriers", 2-e
BugaHHa, Darland Books, Konayen, Hsbio-Ibkepci; H.v. Olphen, "Introduction to Clay Colloid
Chemistry™: 2-e BuganHs, J. Wiley & Sons, Heto-Mopk; C. Marsden, "Solvents Guide"; 2-¢ BuaaHHs,
Interscience, Hblo-Mopk, 1963; McCutcheon's "Detergents and Emulsifiers Annual”, MC Publ. Corp.,
Puaksya, Heto-bkepci; Sisley and Wood, "Encyclopedia of Surface Active Agents", Chem. Publ. Co.
Inc., Hbto-Mopk, 1964; Schénfeldt, "Grenzflichenaktive Athylenoxidaddukte", Wiss. Verlagsgesell.,
LWryTtrapt, 1976; Winnacker-Kiichler, "Chemische Technologie", Tom 7, C. Hauser Verlag, MioHxeH,
4-e BuaaHHs, 1986.

Ha OCHOBI UuX KOMMNO3WUIN MOXYTb OYyTU BUTOTOBMEHI Tako)K KOMOIHALT 3 iHWMMKU NECTULNAHO
AKTUBHMMMW PEYOBMHAMU, TAKUMMW K, HANPWKNag, iHCEKTULMANW, akapuunau, repbiunan, dyHriunan, a
Takox i3 aHTugotamu, gobpueamm i/abo perynatopamu pocCTy, Hanpuknag y ¢opmi rotoeoi ao
3acTocyBaHHA komnosuuii abo pesepByapHOi cymiwi. MpuaatHuMyu 4O 3aCOCyBaHHS aHTUAOTaAMU €,
Hanpuknag, MedeHnip-gieTun, uunpocynbdamia, i3okcagupeH-eTun, KNOKBIHTOUET-MEKCUN i
anxnopmia.

3MoYyBaHMMK MOPOLLKaMK € npenapaTtu, 3aaTHi 40 OQHOPIAHOro AUCNEPryBaHHA Y BOAI, AKi KpiM
aKTUBHOT pEYOBUMHM, po3pigKyBada abo iHEpTHOT pPEYOBUMHUM MICTATH LWE iOHHI /abo HEIOHHI
NOBEPXHEBO-AKTUBHI pevoBUHN (3mouyBarbHi 3acobu, aucnepratopm), Hanpuknag
noniokcieTunboBaHi ankindeHonu, anicaTUdHi cNUPTU Ta amiHKu, cynbdaTyu NONIrniKoneeBux etepis
JKUPHUX  CMUPTIB, ankaHcynbgoHaTH, ankinbeH3oncynbgoHaTh, nirHiHcynboHar Harpitlo, 2,2'-
aAvHadbTunMeTaH-6,6"-agucynbdonHar HaTpito, gnbyTunHadTaniHcynbgoHaT HaTpilo abo MeTun-oneoin
TaypaTt HaTtpito. Ans BUrOTOBMNEHHA 3MOYYyBaHMWX MOPOLLKIB repOiluuaHi akTUBHI PEYOBUMHM NigaalTb
TOHKOMY MNEPEMENIOBaHHIO, Hanpuknag, y CTaH4apTHUX NPUCTPOAX, TakUX AK MOJIOTKOBI MITMHMW,
yAapHi MIIMHU 3 CUTaMM Ta KPUNbYaTKOK | MOBITPSAHO-CTPYMWHHI MINMHK, i 0QHOYACHO abo MoTim
3MILLYIOTh i3 AONOMiKHUMU 3acobamm Ans KOMMO3ULLIR.

MpuaatHi A0 eMynbryBaHHA KOHLUEHTPAaTWM BUIOTOBMAIOTE LUMSAXOM PO3YMHEHHS aKTUBHOT
PEYOBUHW B OPraHidyHOMY PO3YMHHUKY, Hanpuknag y OyTaHoni, UMKNoreKcaHoHi, auMetundopmamiai,
kcunoni, abo y BUCOKOKUNIAYMX apOMaTUYHUX CMOJYKax Yn BYIMEBOAHAX, abo B CyMillax opraHivyHuX
PO3YMHHUKIB i3 4OAaBAHHAM OAHOMO YK KiNbKOX iOHHMX aB0 HEiOHHUX NOBEPXHEBO-AKTUBHMX PEYOBUH
(emynbratopi). lNpuaaTHUMK [0 3acCTOCYBaHHA eMyrnbratopaMu €, Hanpuknag. Kanbuiesi coni
ankinapuncynb(OoHOBOT KUCMOTU, Taki sK agoaeuundeHsoncynbdoHaAT Kanblito, abo HeioHHi
eMynbratopu, Taki SK ecTtepu NOMIrNIKOM Ta XXUPHUX KWUCHIOT, ankinapunnonirnikoneswuin etep,
nonirnikonesi eTepu anipatnyHUX COMpPTIB, NPOAYKTU KOHAEHcaUil nponineHokeuay i eTuneHokeuay,
ankinnonietepu, copbiTaHOBi ecTepu, Taki sK, Hanpuknaa, ecrepu copbiTy i XXMpHMX kucnotT, abo
noniokcieTuneH-copbitaHoBi ecTepu, Taki #K, Hanpuknag, nonioKcieTUneH-copbiTaHOBUI ecTep
JKUPHOT KUCITOTU.

OycTn 0gepxyloTh LUASIXOM NEPEMESNIOBAHHSA aKTUBHOI PEYOBUHU 3 TOHKOANCNEPCHUMMW TBEPAUMM
pPeYoBUHAMMU, HANPUKNAA TanbKom, NPUPOAHUMU TNUHAMU, TAKUMKU AK KaoniH, 6EHTOHIT Ta nipoiniT,
abo giaToMoOBOIO 3eMNEIO.

KOHLIEHTpaTH CYCMeH3in MOXyTb GYTM BUrOTOBMEHI Ha BOAHIN abo MacnsHii OCHOBI. Ix MoXHa
oAepXKyBaTW, Hanpuknag, LUASXOM MOKPOro nogpibHEHHA y CTaHZapTHUX KynbOBMX MIMHaX i3
[oJaBaHHAM Yy pasi He0BXiAHOCTIi NOBEPXHEBO-AKTUBHUX PEYOBUH, HANPUKNAA Takux, ki Oynu BkasaHi
BULLE ANS IHWMX TUNIB KOMMIO3ULiR.

Emynbcii, Hanpuknag tuny "macno y sogi" (EW), MoxHa ogep»aTu, Hanpuknag, 3a Aonomoroto
MILLIANOK, KONOIAHUX MIMHIB i/ab0 CTaTMYHUX 3MillyBadiB i3 3aCTOCYBAHHSIM BOAHUX OpPraHivHUX
PO3YMHHUKIB i B pasi He0OXIAHOCTI MOBEPXHEBO-AKTUBHUX PEYOBUH, HANpUKNaa Takux, ki Bxke Oynu
HaBedeHi BULLe ANA iHWKX KOMAO3ULLiN.
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paHynsaTn MoxXyTb OyTu ogepkaHi abo LUNAXOM PO3MUITEHHS aKTUBHOT PEYOBMHU KPi3b COMMO Ha
agcopOyounii rpaHynbOBaHUR iHEPTHUIN MaTepian abo WNAXOM HAHECEHHS KOHLUEHTPAaTiB akTUBHOT
pevYoBUHWU i3 3acCTOCYBaHHAM 3B'A3yBanbHUX pPEYOBUMH, Hanpuknag MnonisiHiNoOBOro cnupTy,
noniakpunary Harpito, abo TakoX MiHEe panbHUX MAaCEN, Ha MOBEPXHIO HOCITB, TAKMX SK NICOK, KAOMIHITK
abo rpaHynbOBaHWUI IHEPTHMI MaTepian. BianosigHi akTUBHI pe4YOBMHM TAKOX MOXHA rpaHynoBaTu
CTaHJapTHUM cnocoboM Ans OAep)KaHHA TpaHynboBaHWX JoOpuB, 3a OakaHHAM y Cymiwi 3
nobpuBamu.

paHynaTK, AKi 34aTHi 40 AMCNEPryBaHHA y BOJi, 3a3Bu4Yail 04epXyOTb TakUMKU CTaHAAPTHUMMU
crnocobamu, K po3nNUOBarbHE CYLUIHHSA, rPaHYNIOBaHHSA y NCEBAO3PIAXKEHOMY LIapi, B TapinyacTtomy
rpaHynAaATopi, 3MillyBaHHS Yy BUCOKOLUBUAKICHMX 3MilllyBavax Ta eKCTpy3ia 6e3 TBepaoi iHepTHOI
pPEYOBUHMN.

Cnocobu oaepkaHHa T[pPaHynATIB 3a A0MNOMOrOK TapinyacTuUX rpaHynaTopiB, eKCTpyaepis,
cnocobu TrpaHymnioBaHHA y MCEBAO3PIMKEHOMY Luapi Ta PO3NUNEHHAM ONUCaHi, Hanpuknag y
nybnikayiax "Spray-Drying Handbook", 3-¢ Buganua 1979, G. Goodwin Ltd., JNlongon; J.E. Browning,
"Agglomeration”, Chemical and Engineering 1967, crtopiHku 147 Ta Hacrt.; "Perry's Chemical
Engineer's Handbook", 5-e BuaaHHs, komnaHia McGraw-Hill, Hbto-Mopk, 1973, ¢. 8-57.

Binbw AaetanbHWiA oONUC KOMNO3WULiA 3acobiB 3axUCTy POCNUH HaBeAEHWW, Hanpuknag, y
nybnikauisx G.C. Klingman, "Weed Control as a Science", John Wiley and Sons, Inc., Heio-Mopk,
1961, ctop. 81-96, ta J.D. Freyer, S.A. Evans, "Weed Control Handbook", 5-e BuaaHHs, Blackwell
Scientific Publications, Okcdopg, 1968, ctop. 101-103.

ArpoximivHi komno3auuii MicTaTb, K npaesuno, Big 0,1 o 99 mac. %, 3okpema Big 0,1 4o 95 mac. %
BiANOBiAHNX BUHAXOA0BI CNONYK.

KoHUeHTpauis akTUBHOI PEYOBMHM B 3MOYYBAHMX MOPOLLKAX CTAHOBUTb, HaMpuknag, npubnusHo
Bia 10 go 90 mac. %, pewrta go 100 mac. % cknagaerbcsa 3i CTaHAAPTHUX KOMMOHEHTIB KOMNO3MLUIT.
KoHueHTpauia akTUBHOI pevYoBMHW B 34aTHUX A0 €MYNbryBaHHA KOHLEHTpaTax MOXe CTaHOBUTU
Hanpuknag Big 1 Ao 90 mac. %, nepeBaxHo Big 5 go 80 mac. %. MunonoaibHi koMmno3uuii (aycTn)
MicTATb Big 1 Ao 30 mac. % akTMBHOT pevyoBMHU, NepeBaxHo Big 5 40 20 Mac. % aKkTUBHOT PEYOBUHMU;
pPO34MHKM ans po3BpuskyBaHHa MICTATbL npubnusHo Big 0,05 ao 80, nepeBaxHo Big 2 ao 50 mac. %
aKTUBHOT Pe4vyoBUHUW. BMICT akTUBHOI PEYOBUHM Yy 34aTHUX A0 AUCNEPryBaHHA Yy BOAI rpaHynarax
3anexuTb nodactun Big OpMM akTMBHOI cronyku, ToOTO pigkoi 4M TBEPAOT, a TakoX Bia
3aCTOCOBYBaHMX ANS FPaHymnioBaHHA AOMNOMDKHMX PEYOBUH, HanNOBHIOBA4iB TowWoO. BMICT akTUBHOI
pPevYoBUHU Y 34aTHUX A0 AUCMEPryBaHHA Yy BOAI rpaHynATax CTaHOBWTb, Hanpuknag, Big 1 go 95
Mac. %, nepesaxHo Big 10 go 80 mac. %.

OKpiM UbOTO, 3a3Ha4eHi KOMMNO3uLii aKTUBHUX PEYOBUH Yy pasi HEOOXIAHOCTI MICTATb TpaaWuLiiHi
3acobu Ana noninweHHa aaresii, 3MoyyBasnbHi 3acobu, gucnepraTtopu, emynsratopu, sacobu ans
NOCUNEHHST NeHeTpauii, KOHCEPBAHTU, AHTUAPU3N i PO3YMHHUKM, HAMOBHIOBAYi, GAPBHUKM i HOCIT,
AHTUCNIHIOBAMI, aHTUTPAHCNUPAHTK Ta 3aco0u ANA perynioBaHHA 3Ha4eHHs pH i B'A3KOCTi.

Ha OCHOBI UUX KOMMNO3ULIN MOXYTb OYyTM BUTOTOBMNEHI TakoX KOMOGiHAU 3 iHWKMMK NECTUUMAHO
AKTUBHMMMW PEYOBMHAMU, TAKUMMW K, HANPWKNag, iHCEKTULMANW, akapuunau, repbiunan, dyHriunan, a
Takox i3 aHTugoTamu, gobpusamu i/abo perynaropamu pocTy, Hanpuknag, y ¢opmi rotoBoi Ao
3aCTOCYyBaHHA KOMMo3uuii abo pesepByapHOT CyMiLi.

Ona 3acrtocyBaHHa KOMEPLUIAHO AOCTYNHi KOMMNO3uUil B pasi HeobxigHOCTi po36aBnstoThb;
Hanpuknag, Ans po3baBneHHs 3MO4YyBaHWX MOPOLUKIB, 34aTHUX A0 €MYNbIYBaHHA KOHUEHTpaTiB,
AUCNEpPCin | 3gaTHUX A0 AUCMNEPryBaHHA Yy BOAI rPaHynATiB BUKOPUCTOBYIOTb BoAy. unonogiGHi
KOMNO3uLiT (AyCcTn), rpaHynsaTi aAns po3KMaaHHSa Ha NOBEPXHI FPYHTY YW HAHECEHHSA Ha I'PYHT, a TaKkoxX
po3uMHU AnA po30PU3KYBaHHA Meped 3acTOCYBaHHAM 3as3Bu4yal BXE He po30aBnaloTb iHWKUMU
iHEPTHUMW pEYOBUHAMMU.

3anexHo Big 30BHIWHIX YMOB, Takux $K Temneparypa, BOMOriCTb, BWA 3acCTOCOBYBAHOMO
repbiunay, 3MIHIOETLCA 30Kpema HeobxigHa Hopma BuTpatu cnonyk cdopmynu (l). BoHa moxe
KONMMBaTUCA B MEXaxX LUMPOKOro gianasoHy, Hanpuknag Big 0,001 go 1,0 kr/ra abo Ginblie akTUBHOT
pevYoBUHU, NPOTE, NEPEBAXKHO BOHA cTaHOBUTD Big 0,005 go 750 r/ra.

Lani HaBeaeHi npuknaau ons 4o04aTtkoOBOro NOSICHEHHSA BUHAxXoAy.

A. XimMivHi npuknaau

Mpuknag D3: 3-[2,6-aumeTnn-4-(npon-1-iH-1-imydeHin]-4-rigpokcu-7-npornokcu-1-asacnipo-
[4.5]neu-3-eH-2-0H

13
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OH
A\

> "o

HN
o

({[2,6-aumeTun-4-(npon-1-iH-1-imydeHin]-ayetTnn}amiHo)-3-

nponokcuyuknorekcaHkapbokeunaty B 10 mn aumetundgpopmamiay (OAM®) npotarom 30 XBUNKMH npu
KiMHaTHIRN TeMnepartypi No Kkpannax gogasanu Ao po3yuHy 1,05 r kanito 6ytunary (9,2 mmMonb) y 5 mn
OM® i nepemiwyBanu NpoTAroM Houi npu uin Temnepatypi. Cymill BUAMBanNu Ha KpuxaHy BOAY,

nigkucrosanu 2N conaHow kucrnotoo go pH=1 i

BiaCMOKTYBanu yrtBopeHui ocag. [licns

BUCyLlyBaHHA oaepxkanu 1,18 r (86 %) Bka3aHOT B 3aronoBKy Crnonyku B oopmi 6e3b6apBHUX KpucTanis
i3 Fp. 219 °C.

Tabnuua 7:

Mpuknagu 3a Homepamu D1-D14

HasegeHi gani BignosigHi BUHaxXo40Bi CNONYKU 04epPXKyloTb aHanoriyHo Mpuknaay D3, a Takox
3rigHo i3 3aranbHUMKU JaHUMU LLOAO OAePXKaHHS.

R3\ OH X
© N — R
HN
o Y
Mpuknag R3 X Y R "H-AMP [400 My, & y M.u., ds-OMCO]
Ne abo Touka nnaenexHs [°C]
D1 CaHs CoHs | CoHs | CHa |Fp. 235°C
D2 CoHs CHs | CHs | CHs |Fp.285°C
D3 n-CsHz CHs | CHs | CHs |Fp.219°C
D4 n-C4Hg CHs | CHs H Fp. 135-136 °C
5=1,01 (mc, 6H), 1.55-1,80 (, 4H). 2.02 (, 3H),
D5  |-CHoCH2OCHs| CoHs | CaHs | CHs | 2,37 (me, 4H), 3,25 (c, 3H), 3.41 (moc, 2H), 3 48-3.61
(. 3H), 7.05 (c. 2H)
5 = 1,08 (mc, 1H) 1,30 (mc, 1H). 1,58-1,82 (w, 4H).
D6 |-CHoCH2OCHs| CHs | CHs | CHs |2,02 (mc, OH), 3.24 (c, 3H), 3.41 (mc, 2H), 3,52 (mc,
2H), 3,57 (me. 1H), 7,05 (¢, 2H)
D7 -CH2CH2OCHs| H CoHs | CHs
5= 1,00 (mc, 3H), 2,05 (c, 3H), 2,40 (mo, 2H), 3,25
D8 |-CHoCH2OCHs| CHs | CaHs | CHs |(c, 3H), 3.40 (mc, 2H), 3.47-3.62 (m, 3H), 7,05 (c,
1H). 7.07 (c, 1H)
5= 1,02 (mc, 3H). 1.60-1,88 (w, 5H), 2,051 2,08 (G, B
obox Bunagkax, 23H), 2,43 (mc, 2H), 3,22 (c, 3H),
D9 |-CH:CH0CHs) CHs | CoHs | H 150 360 (M,3H),4,())8 (c, 1(H),7,13) . 1H§, 7,16) .,
1H)
5 = 1,05 (mc, 6H). 2.40 (mc, 4H), 3.24 (¢, 3H), 3.41
D10 |-CH:CH20CHa| CaHs | CeHs | H -y 2H),( 3,45-3,)65 (. éH),4,0)9 . 1I-(|),7,1)5(c, 2H)
5= 0,86 (r, 3H), 1,02 (1, 3H), 1,09 (mc, 1H). 1.29
D11 n-CaHr | CoHs | CHs | CHa |(mc, 1H), 1,48 (xsinT, 2H). 2,02 (c, 3H). 2.40 (mc,
2H). 3,55 (mo, 1H), 7,06 (¢, 1H). 7.07 (c, 1H)
D12 n-CsH7 CoHs | CoHs | CHs
5 =131 (mc, 2H). 2,08 (¢, 3H), 2.1 (c, 3H), 3.25 (c,
D13 n-CeH: | CHa | CHs | H |3H), 3.40 (me, 2H), 3,52 (mc, 2H), 3,59 (mc, 1H),
4.09 (¢, 1H), 7.15 (¢, 2H)
D14 n-CsH7 CHs | CoHs H

14
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Mpuknag P7: 3-(4-eTuHin-2,6-aieTundperin)-4-rigpokcu-7-(2-meTokcieTokeun)-1-asacnipo[4.5]aeu-3-

€H-2-0H

o]
OH o=(
0O
/O\/\o A\ — °
HN N0 A\ —
o) HN
0o

176 mr (0,44 mmoneb) 3-(4-eTuHin-2,6-gieTunderin)-4-rispokcu-8-meTokcu-1-asa-cnipo[4,5]-geu-3-

5 eH-2-0Hy 3aknaganu y 0,5 mn TpueTunaminy y 8 mn guxnopMmeTtaHy i nepemiwtysanu npotarom 10

XBUNKH Npu Temnepatypi 40 °C. licnga yboro no kpannax noeinbHO gogasanu 58 mr (0,53 mmoneb)

€TUNOBOI0 €CcTepy XMOPMYpPaLUMHOT KUCHOTM B 3 MM AUXIOPMETaHY i nicna ubOoro nepemiwlysanu

npoTarom 3 roguMH npu KiMHaTHin TemnepaTypi. MNpomMmuBanu i3 3actocyBaHHAM 10 MN PO34YKHY

rigpokapboHaty Hatpito i 10 mn Boau, BuCyLuyBanu (i3 3aCTOCyBaHHAM CynbdaTty MarHito) i Buaansanm

10 PO3YMHHWUK BIArOHKOI, oOYMLLanNu BUXIAHWA NPOAYKT METOAOM KOMOHKOBOI Xxpomartorpadii Ha

cunikareni (etunauetat/H-rentaH). Takum dnHom oaepxkanu 70 mr (33 %) BkasaHOI B 3arosfioBKY
crnonyku y coopmi 6e36apBHOT TBEPAOT PEYOBUHMN.

Tabnuuga 8:
Mpuknagu 3a Homepamu P1-P23

HasegeHi gani BignosigHi BUHAxXo40Bi CNONYKW 04epKylOTb aHanorivHo MNpuknaay P7, a Takox 3rigHo
i3 3aranbHUMKU AaHUMU LLIOAO OA€PXKAHHA.

L
R

o

© \
HN -/
L5

Mpuknag Rs X Y R L "H-AMP [400 MI'y, d y m.4., CDCls3]

Ne abo To4ka nnaenexHs [°Cl

P1 CoHs CoHs | CHs | CHs | CO2C2Hs

P2 CaoHs CoHs | CoHs | CHs | CO2C2Hs

P3 CaoHs CoHs | CoHs | CHs CQiPr |Fp. 206 °C

P4 CaoHs Cz2Hs | C2Hs | CHs | CO2C2Hs |Fp. 202 °C

P5 n-C4Hg CHs | CHs H CO2C2Hs |Fp. 173 °C

P6 n-C4Hg CHs | CHs H CQiPr |Fp.208 °C

5 =1,15 (mc, 9H), 1,80 (mc, 2H), 1,99
(mc, 2H), 2,20 (mc, 2H), 2,52 (mc, 4H),
P7 | -CH2CH20CHs | CoHs | CoHs | H | CO2CoHs | 3,05 (¢, 1H), 3,38 (¢, 3H), 3,46 (mc,
1H), 3,52 (mc, 2H), 4,02 (k8, 2H), 7,23
(c, 2H)

5= 0,98 (g, 3H), 1,18 (mc, 6H), 2,45-
2,60 (M, 5H), 3,04 (c, 1H), 3,38 (c, 3H),
3,48 (mc, 1H), 3,51 (mc, 2H), 3,56-3,70
(M, 2H), 7,22 (c, 2H)

P8 -CH20H20CHs | CeHs | CoHs | H COiPr

5=1,10-1,19 (mc, 6H), 1,72-1,88 (m,
2H), 1,90-2,05 (M, 2H), 2,50 (mc, 2H),
3,38 (c, 3H), 3,52 (mc, 2H), 4,01 (k8,
2H),

P9 -CH2CH20CHs | CHz | C2Hs H CO2C2Hs

6 =0,98 (mc, 6H), 1,15 (mc, 3H), 1,90-
P10 -CH2CH20CHs | CHs | C2Hs H COIiPr 12,05 (m, 2H), 2,191 2,22 (cuHrneT y
KoxxHOMY Bunagky,  3H), 2,50 (mc,
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Tabnuuga 8:

Mpuknagu 3a Homepamu P1-P23

HasegeHi gani BignosigHi BUHAxXo40Bi CNONYKW 04epKylOTb aHanorivHo MNpuknaay P7, a Takox 3rigHo
i3 3aranbHUMKU AaHUMU LLIOAO OA€PXKAHHA.

RY,

o

HN

Mpuknag
Ne

RS

2 | A Ao

"H-AMP [400 My, 8 y m.u., CDCls]
abo Touka nnaeneHHs [°C]

3H), 3,02 (c, 1H), 3,39 (c, 3H), 3,40-
3,72 (M, 5H)

P11

CH2CH20CHs

CHs

CHs

CO2C2Hs

5=1,12 (1, 3H), 1,80 (mc, 2H), 1,99
(me, 2H), 2,19 (¢, 3H), 2,21 (c, 3H), 3,02
(c, 1H), 3,38 (c, 3H), 3,48 (mc, 1H), 3,51
(mc, 2H), 3,63 (mc, 2H), 4,02 (kB, 2H),
7,22 (c, 1H), 7,24 (c, 1H)

P12

CH2CH20CHs

C2Hs

C2Hs

CHs

COIiPr

5 = 0,97 (n, 6H), 1,12 (mc, 6H), 2,05 (c,
3H), 2,49 (mc, 2H), 3,38 (c, 3H), 3,45
(me, 1H), 3,52 (mc, 2H), 3,48-3,70 (M,
2H), 7,12 (c, 2H)

P13

CH2CH20CHs

CHs

C2Hs

CHs

CO2C2Hs

5 =1,10-1,18 (mc, 6H), 2,02 (c, 3H),
2,48 (mc, 2H), 3,38 (c, 3H), 4,02 (s,
2H), 7,10 (mc, 2H)

P14

CH2CH20CHs

CHs

CHs

CHs

CO:iPr

0 =1,08 (mc, 6H), 2,00 (c, 3H), 2,18
(mc, 6H), 3,47 (c, 3H), 3,43 (mc, 1H),
3,51 me, 2H), 3,62 (mc, 2H), 4,62 (mc,
1H), 7,07 (c, 2H)

P15

CH2CH20CHs

CHs

CHs

CHs

CO2C2Hs

5 =112 (1, 3H), 2,02 (c, 3H), 2,18 (mc,
6H), 3,38 (c, 3H), 3,43 (mc, 1H), 3,51
(mc, 2H), 3,62 (mc, 2H), 4,00 (kB, 2H),
7,08 (c, 2H)

P16

CH2CH20CHs

CHs

CHs

CHs

CO2CHs

5 = 1,23 (mc, 2H), 1,48 (mc, 2H), 1,79
(me, 2H), i 1,99 (mc, 2H), 2,02 (c, 3H),
2,18 (mc, 6H), 3,38 (¢, 3H), 3,47 (mc,
1H), 3,51 (mc, 2H), 3,58 (¢, 3H), 3,55-
3,70 (M, 2H), 7,08 (c, 2H)

P17

CH2CH20CHs

CHs

CHs

COIiPr

5 = 1,00 (n, 6H), 1,91-2,05 (m, 2H), 2,19
(c, 3H), 2,21 (¢, 3H), 2,52 (renT, 1H),
3,01 (c, 1H), 3,38 (¢, 3H), 3,45 (mc,
1H), 3,51 (me, 2H), 3,63 (mc, 2H), 7,18
(c, 2H)

P18

n-CsH7

CHs

CHs

CHs

CO2CHs

P19

n-CsH7

CHs

CoHs

CHs

CO2C2Hs

P20

n-CsH7

CHs

CoHs

CHs

CO2C2Hs

P21

n-CsH7

CHs

C2Hs

CHs

COIiPr

6 =0,89-1,02 (m, 6H), 1,12 (mc, 3H),
2,02 (c, 3H), 2,181 2,20 (cuHrnet y
Ko>kHOMY Bunagky, 23H), 2,40-2,58 (m,
2H), 3,35-3,49 (M, 2H), 7,09 (c, 1H),
7,11 (c, 1H)

P22

n-CsH7

CoHs

CoHs

CHs

CO2C2Hs

P23

n-CsH7

CoHs

CoHs

CHs

COIPr
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Mpuknagu oaep>kaHHA (BUXigHI MaTepianu)
Mpuknag G24: MeTtun-1-({[2-eTun-6-meTun-4-(npon-1-iH-1-imdeHinlayeTuniamino)-3-(2-
METOKCIeTOKCH) LUMKNnorekcaHkapbokecunar

MeO,G H
CO,Me
NH3
o

o) O
| \
5 1,00 r (4,6 mMMOnb) 2-eTUN-6-METUN-4-NPOMIHINAEHINOUTOBOT KUCNOTU PO3YMHANU B 25 Mn

OUXNOPMETaHY i 3amiysanu 3 ogHieto kpanneto AM®. Jogasanu 1,25 r (9,88 mMonb) okcaninxnopuay
i HarpiBanu 40 KMMIHHA 40 3aBepLUeHHA ra3oyTBOPEHHNA 3i 3BOPOTHUM XONOAUNbHUKOM. Tlicna uboro
peakuifHWUin po34MH KOHUEHTpyBanu, ABidi amiwysanu i3 30 Mn AUXnopmMeTaHy B KOXXHOMY BUMNAAKY i
NOBTOPHO KOHUEHTPYyBanu, a noTim 3aknaganu y 4 mn guxnopmetady (posyud 1). 1,33 r (5 mmonb)
10 XIOpUAY UUC-3-METOKCIETOKCU-1-(METOKCU-KAPOOHINM)UMKNOreKCaHaMmiHilo, a Takox 1 r TpuetTunamiHy
po3unHanu B 20 MmN AgMxnopMeTaHy i no kpannsx gogasanu po3dnH 1 npotarom 90 xsunuH. Micna
nepemiwyBaHHs npoTarom 18 roguH 3miwysanu 3 50 Mn BoAM, BiAOKPeMMOBanNu opraHidHy cpasy,
KOHUEHTPpYBanu i ounwianym MetogomM KONOHKOBOT Xxpomatorpadii (cunikarenb, rpagieHT eTunaueTaT/H-
rentaH). Ogepxkanu 1,71 1 (87 %) 6axkaHoT LiNbOBOT CNOMYKMW.
15
Tabnuuga 9:

Mpuknagwn 3a Homepamn G1-G30

HasegeHi gani cnonykn ogepxyoTe aHanorivHo MNpuknagy G24, a TakoxX 3rigHo i3 3aranbHUMK 4aHUMK
OO0 OAeprKaHHS.

MeO,C H X
N
° Y
0] \\ 1
R3’ R
"H-5IMP (400 MII', 6 y M., CDCls
I'IpVIKJ'Ia/J, Ne R? X Y R' Y TOYKA NNnaBneHHA )

G1 CHs CHs | CHs H

G2 CHs CoHs | CHs H

G3 CHs CoHs | CoHs H

G4 CHs CHs | CHs CHs

G5 CHs CoHs | CHs CHs

G6 CHs CoHs | CoHs CHs

G7 CoHs CHs | CHs H

G8 CoHs CHs | CoHs H

G9 CoHs CoHs | CoHs H

G10 CaoHs CHs | CHs CHs |Fp. 158 °C
G11 CoHs CHs | CoHs CHs

G12 CoHs CoHs | CoHs CHs

G13 n-CsHz CHs | CHs H

G14 n-CsHz CoHs | CHs H

G15 n-CsHz CoHs | CoHs H

G16 n-CsHr CHs | CHs CHs [Fp.145°C
G17 n-CsHz CHs | CoHs CHs

G18 n-CsHz CoHs | CoHs CHs
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Tabnuuga 9:
Mpuknagwn 3a Homepamn G1-G30

HasegeHi gani cnonykn ogepxyoTb aHanorivHo MNpuknagy G24, a TakoxX 3rigHo i3 3aranbHUMWU JaHUMU
OO0 OAeprKaHHS.

MeO,C H X
N
© Y
0] \\ 1
R R
Moncnan Ne RO x v R "H-AIMP (400 Mr'4, 6 y M.4., CDClg)

YN TOYKA NNaBNE€HHA

G19 CH>CH>OCHs | CHs CHs

G20 CH2CH20OCHs | C2Hs | CHs

T|T(T

G21 CH2CH20OCHz | CoHs | CoHs

5 = 1,22 (mc, 6H), 2,62 (mc, 2H), 3,35 (c, 3H),

G22 CH2CH20CHs | C2Hs | CaHs CHs 3.68 (c, 2H), 7.20 (c. 2H)

5 = 2,01 (c, 3H), 2,33 (c, 6H), 3,47 (c, 3H),

G23 CH>CH20OCHs | CHs CHs CHs 3,53-3,70 (m, 3H), 3,70 (c. 2H). 7,07 (c, 2H)

5 =1,21 (1, 3H), 2,05 (c, 3H), 2,18 (c, 3H),
G24 CH2CH2OCHs | CHs | CaHs | CHs |2,52 (ks, 2H), 3,37 (c, 3H), 3,48 (mc, 4H),
3,62 (c, 2H), 7,17 (c, 1H), 7,19 (c, 1H)

G25 n-CsHg CHs CHs H Fp. 154-155 °C
G26 n-CsHo CoHs | CHs H

G27 n-CsHo CoHs | CoHs H

G28 n-CsHo CHs | CHs CHs

G29 n-CsHo CHs | CoHs CHs

G30 n-CsHo CoHs | CoHs CHs

B. MNpuknagn koMno3suuin

a) MunonoaibHuii npenapart (AycT) OAEPXKYKOTb LUNAXOM 3MilyBaHHA 10 Mac. 4acTOK Cnonyku
dopmynu (1) i/abo ii coni Ta 90 mac. 4acToK TanbKy sIK IHEPTHOT PEYOBUHU Ta NEPEMENIOBAHHA CYMiLL
B YAApPHOMY MIUHI.

b) 3mouvyBaHUin NOPOLLOK, SKMI NETKO AUCNEPryeTLCH Y BOAI, OAEPXKYIOTb LUNAXOM 3MillyBaHHA 25
MacoBUX YacTok cnonyku popmynu (I) i/abo i conen, 64 MacoBMUX YaCTOK KBapLy 3 AOMILLKOK KAONiHY
K iHepTHOT pevyoBuHM, 10 mMacoBuxX 4acToK nirHiHcynbpoHaTy kanito Ta 1 mMac. 4acTky
ONeoiNMETUNTaypuHaTy HaTpilo SK 3MOYyBanbHOro 3acofy i gucnepraropa, Ta NepeMenioBaHHsA
CyMiLi B LUTUCPTOBOMY MIUHI.

¢) KoHueHTpaT aucnepcii, SKMin Nerko AUCnepryeTbCca y Boai, OAEPXKYIOTb LUMSAXOM 3MillyBaHHSA 20
MacoBKux YacTok cnonyku copmynu (1) i/abo i conen, 6 MacoBMx YacToK ankindeHonnonirnikoneeoro
etepy (®Triton X 207), 3 MacoBux 4acTok i3oTpuaekaHon-nonirnikoneesoro etepy (8 EO) i 71 mac.
yacToKk napadiHoBOro MiHepanbHOro Macna (TemnepaTtypHuii iHTepBan KWMiHHA, Hanpuknag, Big
6nusbko 255 po noHap 277 °C) i nepeMenioBaHHs CyMillli B KyNbOBOMY MITMHI 4O AMCMNEPCHOCTI
MeHLUE 5 MiKPOHiIB.

d) 3gaTHU A0 eMynbryBaHHS KOHUEHTPAT 04epPXyloTb i3 15 MacOBMX YaCcTOK CNOMyKU hopmynu
() iVabo ii coneW, 75 MacOBMUX YaCTOK LMKNOTEKCAHOHY $IK PO34MHHMKA i 10 MacoBMX 4acTok
OKCIETUNBLOBAHOTO HOHINbeHoNy K eMynbratopa.

€) 3aaTtHuin 4o AUCNEpPryBaHHA y BOAi rPaHyNAT 04epXKyloTb LUNAXOM 3MilLlyBaHHSA

75 mac. yactok cnonyku oopmynu (1) Ta/abo ii conen,

10 mac. YacTok nirHiHcynboHaTy KanbLjio,

5 Mac. YacTok naypuncynsdarty HaTpilo,

3 Mac. 4acToK nosniBiHINOBOro CNUpPTy Ta

7 Mac. 4acToK KaosiHy,

NepemMesnioBaHHs B WTWUTOBOMY MIIMHI  Ta TPaHYMIOBAHHA OAEPXKAHOrO  MOPOLLKY Y
NCEBAO3PIMKEHOMY LUAPI LUNAXOM 0BNPUCKYBAHHA BOAOCIO SIK TPAHYMNIOIOYO0L0 PiANHOL.
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f) 3pgatHuin 0O AuUcCnepryBaHHA Yy BOAI rPaHyNAT OAEPXYIOTb TaKOX LUMASXOM roMoreHisauii ta
nonepeaHboro NoApPiGHEHHA Ha KONOTAHOMY MITUHI

25 BaroBux 4acTtok cnonyku s3aranbHoi popmynu (I) Ta/abo i conen,

5 Mac. YacTok 2,2'-guHadpTunmeTaH-6,6'-aucynbdoHaTy HaTpilo,

2 Mac. 4YacTOK ONneoinNnMeTUNTaypuHary HaTpilo,

1 Mac. YacTKy NOoniBiHINOBOro CNUpTY,

17 mac. yactok kapboHaTy KanbLjto Ta

50 mac. yacTtok Boau,

HaCTYMHOrO nepeMenioBaHHA CyMili B KynbOBOMY MIWHI Ta HacaMKiHEUb PO3NWUIIIOBAHHA i
BUCYLUYBAHHSA OAEPXKaHOT B TakMh cnocid cycneHsii B GawTi AnNA CyWiHHA PO3NUMIOBAHHAM i3
3aCTOCYBaHHAM Hacagku Ans PO3nNuITIOBaHHSA OOHIET PEYOBUHU.

C. bionoriyHi napameTpu

1. MepbiumaHa aia npu nepeacxoaosii 06pobui

HaciHHa oagHO- Ta ABOAONbHUX Oyp'AHOBMX i KYNMbTYPHUX POCMAMH BUKNaJanu B TOPLUUKKA 3
AepeBHOBONTOKHUCTOrO MaTtepiany B wap nilaHoro CyrivHKY i BKpUBanu wapom I'pyHTy. 3 KOoMNo3uuin
BiANOBIAHMX BMHAXOAO0BI cnonyk y dopmi 3amouyBaHux nopowkis (WP) abo KOHUeHTpaTiB eMynbCii
(EC) BMroTtoBNsiNM BOAHY CYCMEH3il0 4YM €MyMbCilo i3 3aCTOCYBaHHAM HeO0OXiAHOT HOPMOBAHOI
KiNnbKOCTi BOAKN B nepepaxyHky Bia 600 ao 800 n/ra i3 gogasaHHaM 0,2 % 3mo4vyBanbHOro 3acoby, ski
HaHOCKITU Ha NOBEPXHIO NOKPUBHOTO LLAPY I'PYHTY.

Micna oBpobKM ropLMKU BCTAHOBMIOBANU B TENAULIO | BUTPUMYBANKU B CNPUATIMBUX ANS POCTY
A0oCnigXKyBaHUX pPoOCnMH ymoBax. BisdyanbHy OUIHKY NOLWIKOAXKEHb AOCRIAHWX POCAWH 3AiCcHIOBann
yepesd 3 TWXKHI NOPIBHAHO 3 HEOBPOONEHUMMN KOHTPONMbHUMM pocnMHaMn (edPeKTUBHICTb repBiuuaHoi
aii y Bigcotkax (%): edekrtueHictb 100 % Bignosigana 3arubeni pocnuH, edekTuBHiICTL 0 %
O3Ha4ana, wo ctaH 06podneHnx poCnuH He BiAPI3HABCA Bif CTaHY KOHTPOMNbHUX POCIUH).

HebaxaHi pocnunn / 6yp'aHu:

ALOMY: Alopecurus myosuroides
AMARE: Amaranthus retroflexus
CYPES: Cyperus esculentus
LOLMU: Lolium multiflorum
VERPE: Veronica persica
POLCO: Polygonum convolvulus
SETVI: Setaria viridis
AVEFA: Avena fatua
ECHCG: Echinochloa crus-galli
STEME: Stellaria media
VIOTR: Viola tricolor
Tabnuua 10:
lepbGiumnaHa ais npu nepeacxonoBin o6pobui
repbiunaHa aisa [%] npotu
Mpuknag Ne " akﬂgﬁ Jra] | ALOMY | AVEFA | CYPES | ECHCG | LOLMU | SETVI
D1 320 100 100 100 100 100
80 100 80 100 100 100
D2 320 100 100 100 100 100
80 100 80 100 100 100
D3 320 100 100 100 100 100
80 100 80 100 100 100
320 100 100 80 80
D4 80
D5 320 100 100 100 100 100
80 100 100 100 100 100
D6 320 100 100 90 100 100 100
80 100 100 100 100 100
D7 320 100 100 100 100 100
80 100 100 100 100
D8 320 100 100 100 100 100 100
80 100 100 100 100 100
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Tabnuua 10:
lepbGiumnaHa ais npu nepeacxonoBin o6pobui
repbiunaHa aisa [%] npotu
Mpuknag Ne " akﬂgﬁ Jra] | ALOMY | AVEFA | GYPES | ECHCG | LOLMU | SETVI
D10 320 100 100 100 100
80 90 90 100 100
P1 320 100 100 100 100 100 100
80 100 80 100 100 100 100
Po 320 100 100 100 100 100
80 100 100 100 100 100
P3 320 100 80 100 100 100
80 90 100 100 100
P4 320 100 100 100 100 100
80 100 100 100 100 100
P5 320 100 80 100 100 100
80 80 90 90 90
320 80 90 100 100
P6 30
P12 320 100 100 100 100 100
80 100 100 100 100 100
P13 320 100 100 90 100 100 100
80 100 100 100 100 100
P14 320 100 100 100 100 100
80 100 100 100 100 100
P15 320 100 100 100 100 100
80 100 100 100 100 100
P16 320 100 100 100 100
80 100 100 100 100

Ak ceiguatb pesynbTatu 3rigHo 3 Tabnuueto 10, BiANOBIAHI BUHAXOAOBI CMOMYKW MPOABNSAIOTb

BUCOKY repbiumaHy edeKTUBHICTL NPOTM LLUMPOKOro cnektpa Oyp'sHOBUX TpaB i POCHMH Mpu
3acToCyBaHHI Anga nepeacxonosoi 06pobku. Hanpuknaa, edekTusHicTb aii cnonyk D1-D8, D10, P1-P6
i P12-P16 npu Hopmi BuTpaTtn 320 r akt.ped./ra npoTn Takmx Oyp'ssHOBUX POCNUH, Ak Alopecurus
myosuroides, Avena fatua, Echinochloa crus-galli, Lolium multiflorum i Setaria viridis, y koxxHomy
Bunagky craHoButb 80-100 %. Tomy BignoBigHi BMHAxXOAOBI cnomnyku npugatHi ana 6opotbbu 3
Heba)kaHUM POCTOM POCIWH LUMSIXOM NepeacxoaoBoi o6pobku.

2. lepbiumaHa ais npu nicnsscxoaosin o6pobui

HaciHHs ogHO- Ta ABOAONbHMX Oyp'AHOBUX i KyMbTYPHMX POCNMH BUKNAJanu y TOPLUUKM 3
AepeBHOBONTOKHUCTOrO MaTtepiany B Wwap nilaHoro CyrfiMHKy, BKpMBanu LWapoM I'pyHTY | BUTpUMYyBanu
B TEMNUUI B CNPUATIANBUX ANA POCTY ymoBax. Yepes 2-3 TUxHI nicna nociBy AOChigxXyBaHi pOCNUHK
obpobnanu Ha cragii ogHOro nucra. 3 KOMMO3WUi BiAMOBIAHWX BUHaxXoAoBi crnonyk y opmi
3MouyBaHux nopowkis (WP) abo koHueHTpaTiB emynbcCin (EC) BUIOTOBMANM BOAHY CYCMEH3i0 4K
€MYINbCIlo i3 3aCToCyBaHHAM He0OXigHOT HOPMOBAHOT KiNbKOCTI BOAM B nNepepaxyHky Big 600 go 800
n/ra i3 gogaBaHHsAM 0,2 % 3MO4yBanNbHOIo 3acoby, KO 0BMNPUCKYBAaNW 3€NEHI YACTUHU POCIUH.

Tabnuua 11:
lep6GiumnaHa aia npu nicnacxoaosin 06pobui
repbiunaHa aisa [%] npotu
Mpuknag Ne flosa ALOMY | AVEFA |ECHCG |LOLMU| SETVI |AMARE |POLCO
[r akT.pey./ra]

D1 80 100 100 90 100

20 80 100 90

80 90 100 100 90

b2 20 90
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Tabnuua 11:
lep6GiumnaHa aia npu nicnacxoaosin 06pobui
repbiunaHa aisa [%] npotu
Mpuknag Ne flosa ALOMY | AVEFA |ECHCG |LOLMU| SETVI |AMARE |POLCO
[r akT.pey./ra]
D3 80 90 100 100 100 90
20 100 80 80
D5 80 100 100 100 100 100
20 100 100 100 100 100
D6 80 100 100 100 100 100 80 80
20 100 100 100 100 100 80
D7 80 100 100 100 100 100
20 100 100 100 100 100
D8 80 100 100 100 100 100
20 100 100 100 100 100
80 90 90 90
D10 20 90 80 90
80 100
P1 50
80 80
P2 50
80 90
P3 50
P4 80 100 100 100 100 100 80
20 100 100 100
P12 80 100 100 100 100 100
20 100 100 100 100 100
P13 80 100 100 100 100 100
20 100 100 100 100 100
P14 80 100 90 100 100 100
20 100 90 100 100 90
P15 80 100 100 100 100 100 80 80
20 100 100 100 100 100 80
P16 80 100 100 100 100 100 80
20 100 100 100 100 100 80

Ak ceiguatb pesynbTatu 3rigHo 3 Tabnuuetro 11, BiaNOBiAHI BMHaxo4o0Bi CMOMNyKW MPOSABNSIOTb
BUCOKY repbiumaHy edeKTUBHICTL NPOTM LLUMPOKOro cnektpa Oyp'sHOBUX TpaB i POCHMH Mpu
3aCToCyBaHHI Ana nicnacxoaoBoi 06pobku. Hanpuknaa, edekrusHicts aii cnonyk D1-D8, D10, P1-P4
i P12-P16 npu Hopmi BuTpatu 80 r/ra npoTu Takux Gyp'sHOBUX POCIUH, Ak Alopecurus myosuroides,
Avena fatua, Echinochloa crus-galli, Lolium multiflorum i Setaria viridis, y KoXHOMY Bunagky
ctaHoBuTb 80-100 %. Tomy BiAMOBIAHI BUHAXOAOBI cnonyku npuaatHi ana 6opotbbu 3 Heba)kaHuMm
POCTOM POCIWH LUNSAXOM NiCNAcxoa0Boi 00pobku.

POPMYJIA BUHAXOLY

1. AnkiHinsamiweHuin-N-ceHinniponiguH-2,4-aioH 3aranbHoi dyopmynu (1)
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Y o3Hauvae C1-Cs-ankin abo Cs-Ce-LKnoankin,

R' o3Hayae BogeHb, METUN, €TUN, i3onponin abo uuknonponin,

R2 osHayvae BoaeHb,

R® o3Hauae C1-Ce-ankin abo C+-Cas-ankokci-C2-Ca-ankin,

G o3Havae BOAEHb, BigulennoBaHy rpyny L abo kaTioH E, npudyomy L o03Hauyae oauH i3 HaBeAEHUX
jarni 3anuLlkis:

Q 0
5
PS :
R* )J\o/
B AKNUX

R#* o3Hayae MeTun, eTun, isonponin,

R° o3Havyae meTun abo etun, i

E o3Hauae kaTioH HATpIlo, Kanito, TPUMETUNAMOHIIO, MIPUANHIIO, XiHONIHIID abo TpUMeTUNCynbMOHI
abo ekBiBanNeHT iOHY KanbLito abo marHito.

2. Cnonyka 3a n. 1, npuyomy R' o3Hayae meTun, eTun, isonponin abo uuknonponin.

3. Cnonyka 3a 6yab-sikum i3 nn. 1 abo 2, npuyomy R2 o3Hauvae C1-Cy-ankin abo C1-Cs-ankokci-Cz-Cy-
ankin.

4. Cnonyka 3a 6yab-akuM i3 nn. 1-3, npudomy X o3Ha4yae meTun, eTun abo umknonponin, a Y o3Hadae
mMeTun abo etun.

5. Cnonyka 3a 0yab-akum i3 nn. 1-4, npudomy X o3Havae metun, etun abo yuknonponin, Y o3Hadvae
MeTun abo etun, i R2 o3Hayae BoAeHb.

6. MepbiyngHa KOMNO3uUid, WO MICTUTL cnonyky 3aranbHoi chopmynu (1) 3a Gyab-gKuM i3 NyHKTIB 1-5
abo Ti arpoxiMiYHO NPUIHATHY Cinb, | arpoXiMiYHO NPUIHATHUIA HOCIW, Po3piaKyBad i/abo pO3YMHHUK.

7. TepbiunaHa komnosuuist 3a n. 6, WO MICTUTb MPUHANMHI OAHY arpoxXiMiyHO aKTUBHY PEYOBUHY,
BUOpaHy 3 rpynu, WO BKNIOYAE IHCEKTUUMAKN, akapuuuawn, repbiuman, QyHriuMam, aHTuaoTn i
Perynsaropv pocty poCnuH.

8. l'epbiupaHa KoMno3uuia 3a n. 7, Wo MiCTUTb aHTUAOoT.

9. l'epbiunaHa koMno3uuia 3a Byab-AkUM i3 nn. 6-8, WO MICTUTL A0AATKOBUIA repbiuna.

10. Cnoci® 6opoTbbu 3 HeDaxkaHWM POCTOM POCIUH, MPUYOMY CMOMYKY 3a Oyab-SKUM i3 NyHKTIB 1-5
3aCTOCOBYIOTb 40 HebaykaHWX POCMWH, YacTUH POCIIUH, HACIHHA pocnuH abo AinsaHKY HebaxkaHoro
POCTY POCIIUH.

11. Cnoci6 3a n. 10, npuyomMy Heba)kaHUMKU POCIMHAMU € POCIMHKU, BUOPAHi 3-NOMDK TPaB'sHUCTUX
0AHOZONbHUX OYP'SHOBUX POCIUH.

12. Cnoci6 3a n. 10 abo 11, Npu4OMy MOro 3acTOCOBYIOTb ANst BGOpoTbOM 3 HebakaHUMK CTINKMMM
Oyp'sHOBUMWU TpaBamm Yy KymnbTypax KOPWUCHUX POCNUH, i npudomy rep6iumaHy KOMNO3wLilo, WO
MICTUTb cnonyky 3aranbHoi dopmynu (1) 3a 6yab-akum i3 nn 1-5 abo i arpoxiMiYHO NPUIHATHY Cinb,
HaHOCATb Ha HebaxkaHi Oyp'AHOBI pOCNUHMN.

13. Cnoci6 3a n. 12, NPU4OMY KOPUCHI POCAKMHM BMOPaHi 3 rpynu, LLO BKMIOYAE MLIEHWLIO, SYMiHb,
>KUTO, OBEC, PUC, LLYKPOBUIA BYPSIK, COIO, panc, COHALIHUK i KyKypyasy.

14. 3acrocysaHHs cnonyku copmynu (I) abo i arpoximiiHO NPUAHATHOT coni 3a nn. 1-5 ana 6opoTLOU
3 Oyp'SHOBUMU POCNTMHAMM.

15. 3actocyBaHHA 3a N. 14, ke BiAPI3HAETLCA TUM, WO cnonyky dopmynu (l) abo i arpoxiMivyHO
NPUAHATHY CifNb 3aCTOCOBYIOTb Anst GopoTbOu i3 Oyp'dAHOBMMM POCIIMHAMM B KyNbTypax KOPUCHUX
POCINH.

16. 3acTtocyBaHHA 3a N. 15, dke BIOPI3HAETBCA TUM, LLUO KOPUCHI POCAUHU € KOPUCHUMMU
TPaHCTEHHUMU POCIIMHAMM.

Komn'toTepHa BepcTka M. LLlamoHiHa

O “YKpaiHCbKuiA iHCTUTYT iHTENeKTyanbHOi BNacHocTi”, Byn. MMasyHoBa, 1, M. Kuis — 42, 01601
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