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a TaKXKe UX NPUMEHEHUs] B KauecTBe TepOMIUIOB, B YACTHOCTH, JJIsl OOpPbOBI C COPHBIMU PaCTEHUSIMH
W/UIM COPHBIMH TpaBaMH B KyJbTYpax IOJIE3HBIX PAaCTEHHH W/WIIM B Kaue€CTBE PETYISATOPOB POCTa
pacTeHHi ISl BIMSHUS Ha POCT KYJIBTYp IMOJIE3HBIX pacTeHuil. Kpome Toro, Hacrosiiee n300peTeHUE
KacaeTcs TepOUIMIHBIX U/ PEryIUPYIOIUX POCT PACTECHHI CPEACTB, COMEPIKAIIUX OIHO MM Oosee
coequHeHu# oomien popmyisi (1).
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3aMeIIIeHH]>le reTepoapuJOKCHINUPUAHHDBI H HX COJIH, 4 TAK/KEC HX IPUMCHECHHE B

KavyeCTBe repﬁmmzmblx IlCﬁCTBleH.IPIX BE€IIECCTB

Hacrosimee n3o00pereHne KacaeTcs TEXHHYECKOH OOJacTH CpEeNCTB 3aIlUThI
pacTeHuii, B YaCTHOCTH, 00JaCTH TrepOULMIOB AJSl CEJIEKTHBHONH OOpPBOBI ¢ COPHBIMU
TpaBaMHU W COPHBIMH PACTCHHAMH B KYJbTypax IIOJE3HBIX CEJIbCKOX03IHCTBEHHBIX

pacTeHUil.

B wactHOCTH, HacTosIee M300pETEHHE KAcaeTcsl 3aMEIeHHBIX 2-TeTepoapHIl-
UPPOJIOHOB, & TAKXKE UX COJIEH, crocola MX TONyYeHHs] U UX MPUMEHEHHsI B Ka4eCTBE

repOUIHIOB.

Hcnonb3yeMble paHee CpenCcTBa 3alUThI ISl CEIEKTHBHON OOPBOBI ¢ BPETHBIMU
PACTEeHHSIMHU B KYJIbTYpPax MOJIE3HBIX PACTEHUH MIIN AEHCTBYIOLINE BEIECTBA 1JIs1 OOPBOBI
C HEXeJIaTEeJIbHBIM POCTOM PACTEHUH MPHU MX HCIOIb30BAHUH MOTYT UMETh HEIOCTATKH,
3TO 3HAYUT, YTO OHU (@) He AEHCTBYIOT WM OKa3bIBAIOT HENOCTATOUHOE repOuLIUAHOE
NelicTBUE Ha OmNpeseNieHHble BpenHble pacteHus, (b) MoryTt ObITh MCIONB30OBAHBI IJIS
60pbOBI ¢ HEOONBIINM CIIEKTPOM BPEIHBIX PACTEHHH, (C) 00NagaroT He3HAUYUTEIbHON
CENIEKTUBHOCTBIO B  KyJbTypax Ione3Hblx pacreHuii w/mnmm  (d) oOnanmaror
TOKCHKOJIOTMYECKH HeXeNaTelbHbIM MpoduieM. Jlanee HeKoTOpble NEHCTBYIOLINE
BEIIECTBA, KOTOpBIE MOTYT OBITb HCHOJB30BaHBI B KAaueCTBE pErYJISATOPOB POCTa
pacTeHUH JUIsi HEKOTOPBIX TMOJIE3HBIX PACTEHUH, IPUBOAT K YMEHBLIECHHIO YPOXKaHHOCTH
B KyJbpypax JpPYrHX TIOJI€3HbIX PACTEHUI WM SBJISIETCS HECOBMECTUMBIMH C
KYJbTYPHBIMH PACTEHUSIMH, UM COBMECTHMBI JIULIb P HCTIOIB30BAHUN B HEOOIBIIIOM
Kosm4ecTBe. HekoTopble U3 N3BECTHBIX NEHCTBYIOIINX BEIIECTB HEBO3MOXHO MOJIYYUTh
B TPOMBIIIJICHHOM MaciuTabe M3-3a CIIOKHONOCTYITHBIX MCXOIHBIX MPOAYKTOB U
PEaKTHBOB, WJIA XK€ OHH OOJNIAJar0T HEJOCTATOYHOW XWMHUYECKOW CTaOWIBHOCTHIO. B
APYTrUX JAEWCTBYIOLIMX BemecTBax 3((EeKTHBHOCTb OYEHb 3aBHCUT OT YCIOBUH

Opr>KaI-OH_[eI\/'I Cp€AbI, TAKUX KaK MOIrOAHBIC U MOYBCHHBIC YCJIOBUA.

IepOunmaHOe NefCTBUE STUX U3BECTHBIX COSAUHEHUH, B YACTHOCTH, TTPH HU3KOU
HOpPME Pacxonia, WU UX COBMECTUMOCTb C KYJIBTYPHBIMH PACTEHHUSIMH JOJUKHBI OBITh

YJIy4LIEHBL.



N3 WO2011/22313 wu3BeCTHBI 2-T€TEPOAPUIOKCUNIMPUANHBI U ONHCaHbl B
Ka4eCTBE KOMIIOHEHTOB, IEMCTBYIOIINX KaK PELIENTOPHI IIyTaMaTa, KOTopble 00JIaiatoT
dapmanieBTUdecKUM MoNe3HbIM aedicTBueM. Hapsgy ¢ stum B W02015/89003,
WO02015/108779, WO02016/10731, W02016/196606 u WO2017/11288 onucansbI

reTepoapUIIOKCHOEH30JIbI, KOTOPbIe 001aNat0T repOULIUIAHBIM IEHCTBUEM.

SaMeH.leHHbIe 2-F€Tep0apI/IJIOKCI/IHI/IpI/II[I/IHbI niM HUX COJIH B KadyeCTBE

Fep6I/ILII/IL[HbIX ﬂeﬁCTBYIOHlHX BCIICCTB, HAITPOTHUB, HE OIMMCaHbl 1O HACTOALIECTO BPEMCHU.

HeoxwunanHo Obuio  OOHApy»KeHO, YTO 3aMeLIeHHble 2-TeTepOaPUIIOKCH-
NUPUINUHBI WJIK UX COJIM, B YaCTHOCTH, XOPOIIO MOIXOAAT B KauecTBe repOULIUIAHBIX

NENUCTBYIOLIUX BELIECTB.

Takum 0Opa3zom, MpeaAMETOM HACTOSIIIETO N300PETEHNUS SBIISIOTCS 3aMEIleHHBIS

2-reTepoapuIIOKCUUPUANHBI 001el ¢popmynsl (I) nim ux conu
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X o3Hayaet a30T, —CF— mmu —CH-—,

A osHauaet kucnopos, —S(0)n—, -CRH(R’)—, -C(=0)— umu ~NR°—,
rae n pasHo 0, 1 wu 2,

R! O3HA4YaeT, MPH HEOOXOAMMOCTH, 3aMELIEHHBIN apuJl, TeTepOapuJI, reTePOLIHKIIII,
(C5-Cro)-mmuxmoankun umn (C3-Cio)-LUKIOANKEHI, MPUYEM KaKI0€ KOJIBIO HJTH
KaXmash LUKJIMYecKas CHUCTeMa, NOpU HEOOXOAMMOCTH, 3ameleHa 10 3

3aMeCTUTENSIMU, HE3aBHCUMO APYT OT APyra BHIOPaHHBIMH M3 rpymmnbl R;

R? HE3aBUCUMO JAPYr OT Jpyra O3HAyaeT TajioreH, LUaHO, HUTPO, (opmmn,
dopmamun, (Ci-Cg)-amkun, (C1-Cg)-ranoankmn, (C-Cg)-ankenmn, (C-Cg)-

ankuamw,  (Cy-Cg)-ramoankenun, (Ci-Cg)-ranoankunmi, (Ci-Cy)-ankokcu-



(C1-Cy)-ankun, (C1-Cy)-ramoankokcu-(C1-Cy)-ankumi, (C1-Cs)-anxuntro-(Ci1-Cs)-
ankwi, (C1-Cy)-ankuncynbpuamin-(Ci-Cs)-anxmn, (Ci-Cq)-amkuncyabpoHmI-
(C1-Cy)-anxuin, (C1-Cg)-anxunkapOonmi, (Ci-Cg)-ranoankmnkapdbonun, (Cs-Cs)-
tuknoankuiakapbonmun, — kapookcun,  (Ci-Cg)-anmkoxcukapbonmn,  (C1-Cs)-
ranoankokcukapoonmy, (Cs-Csg)-uuknoankokcukapbonmn, kapdamom, (Cz2-Csg)-
ankuinaMuaokapooHu, (C2-Cio)-nuankunamuaokapOoHm, (C3-Cio)-LUKIOATKHII-
aAMHHOKapOOHMUI, (C1-Cy)-ankoxcuxapoouun-(C1-Cy)-anku, (C1-Cy)-
ranoankokcukapOoHmin-(C1-Cq)-ankun, kapOokcu-(C1-Cq)-ankumn, THUAPOKCH,
amuHo, (Ci-Cg)-amkokcu, (Ci1-Cg)-ramoankokcu, (Ci-Cg)-ankunruo, (Ci1-Cs)-
ranoankuntno, (Cs-Csg)-tukinoankuntuo, (Ci-Cg)-ankuncynbdunmi, (Ci-Cs)-
ranoankwicynbhuan, (C3-Cs)-umknoankuicyibhuami, (C1-Cs)-ankuicy s oHm,
(C1-Cg)-ramoankuncyiapdponmn,  (Cs3-Cg)-muknoankuncyibdonun,  (C1-Cg)-
ankwiamuHocyibonus, (C-Cs)-nuankunamunocyibpormn i  (C3-Cs)-

TPUAJIKUJICUIIATI,
paBHO O, 1, 2 nnu 3,

O3HA4YaeT BOAOpOA, rajoreH, uuaHo, HUTpo, popmmi, (Ci-Cg)-ankwmi, (Ci-Cs)-
ranoankui, (C2-Cg)-ankenmn, (Cz-Cg)-amkunun, (C-Csg)-ranoankenun, (C2-Cs)-
ranoankuauyi, (Ci1-Cy)-ankokcu-(Ci-Cy)-ankun, (Ci1-Cs)-ramoanmkokcu-(Ci-Cs)-
ankwi, (Ci-Cy)-ankunrno-(Cr-Cy)-ankmn, (Ci1-Cs)-anxuncynbpuamnn-(Ci-Cq)-
ankwi,  (C1-Cy)-ankuncynbpormnn-(Ci-Cs)-ankun,  (C1-Cg)-ankunkapOoHun,
(C1-Cg)-ranoankunkapbonm, (C3-Cs)-tiuknoankiikapoonm, kapookcu, (C1-Cs)-
ankokcukapoonus, (Ci-Cg)-ramoankokcukapoonmn, (C3-Cg)-IUKIOATKOKCH-
kapooumn, (Ci-Cg)-ankunamunokapOonmn, (C-Cg)-auankuiaMuHOKapOOHUI,
(C5-Cg)-umknoankunamuaokapbonmn, ruapokcu, (Ci-Cg)-ankokcu, (Ci1-Cs)-
raJIoaJIKOKCH, (C1-Cg)-ankunrtuo, (C1-Cg)-ranmoankunruo, (C5-Cy)-
muktoankuntno,  (Ci-Cs)-anxwmncynpuamn, — (Ci-Cg)-ranoankuncynbGuau,
(C5-Cg)-muknoankuncynbdunm, (Ci1-Cg)-ankuncynbdponm, (Ci-Cg)-ramoankui-
cynmbdonrmi, (Cs-Cg)-uuknoankuncynbdonun, (Ci-Cs)-ankunaMuHOCyIbHOHUI,

(C2-Cg)-mnankunamunocyibhonmt wiu (C3-Cs)-TpUanKUICHITI,

R* u R’ He3aBUCHMO NPYT OT Apyra O3Ha4aloT Bopopon, ruapokcy, ranored, (Ci-Cg)-

ankmn, (Ci-Cg)-ranoankmn, (Cz-Cg)-ankennn, (Cz-Cs)-ankunmn, (C1-Ca)-
ankokcu-(C1-Cy)-ankun, (C1-Cs)-ranoankokcu-(Ci-Cy)-ankmn, (C1-Cs)-ankuntuo-

(C1-Cy)-anxmn, (C1-Cy)-anxuncynbpuann-(C1-Cq)-ankmn,  (C1-Ca)-anxmi-



501050

cynmbporm-(C1-Cy)-ankmn,  (Ci-Cg)-ankunkapOonmn,  (Ci-Cg)-ramoankmi-
kapbonmi, (Cs-Cg)-uuknoankunkapoonmn, (Ci-Cg)-ankokcukapoonmi, (C1-Cs)-
ranoankokcukapoonu, (Cs-Cg)-uuknoankokcukapoonun, (Ci-Cg)-amkumaMuHO-
kapoonus,  (Cy-Cg)-muankunamuHokapOonuy,  (C3-Cg)-LUKIOANTKUIAMUHO-
kapOonu, (C1-Csg)-anmkokcu, (C1-Cg)-ankuntuo, (C1-Cg)-ranoankuntuo, (C3-Cs)-

MUKJIOAJIKHIITHO,

R* u R’ BMecTe 06pasyroT 3-6-ueHHOe KapOOIMKINYECKOE KONbIO MM 3-6-4jleHHOe

50)058

R* u

R7

HaCBhIIEHHOE IrCTCPOHUKIINICCKOC KOJIbLO, UMEIOIICE 10 2 aTOMOB KHucCJjioponaa,

R> Bmecte obpasytor (C1-Cs)-ankumupenosbiii  octaroxk  umu  (C1-Cs)-

raJIOAJIKHJIAI€HOBBIN OCTaTOK,

o3Hadaer Bomopon, (Ci-Cg)-amkmn, (Ci-Cg)-ramoankwn, apui-(Ci-Ce)-amkui,
rerepoapmi-(Ci1-Ce)-ankun, (C3-Ce)-umkmnoankm, (Cs3-Ce)-uuknoankumi-(Ci-Cs)-
ankwi,  (Cs3-Ce)-ramommknoankui,  (Cs-Ce)-ramoruknoankui-(Ci-Cq)-amku,
(C2-Cg)-ankenmn, (C2-Cg)-ankunmn, (Ci1-Ci)-ankoxcu-(Ci1-Cq)-amxmn, (Ci-Cs)-
ranoankokcu-(C1-Cy)-ankmn, (C1-Cy)-anxuntno-(C1-Cq)-amxu, (C1-Cy)-
ankwicynbuani-(C1-Cq)-anku, (C1-Cy)-anxuncynbponmn-(Ci-Cq)-anxu,
(C1-Cg)-anxunkapbonmn, (Ci-Cg)-ranoankunkapoonun, (Cs-Cg)-LUKIOATKUI-
kapOonun, popmui, (Ci-Cs)-ankokcukapoonun, (C1-Csg)-ranoankokcukapOoHUII,
(Cs-Cg)-mknoankokcukapooumi,  (Ci-Cg)-ankunamunokapoonun,  (C2-Cs)-

nuankunaMuHokapOoru, (C3-Cg)-LHUKIOANTKUIAMUHOKAPOOHM,

O3HA4aeT BOAOPOA, rajoreH, ruaHo, HUTpo, popmu, (Ci-Cg)-ankwmn, (Ci-Cs)-
ranoankui, (C2-Cg)-ankenmn, (C»-Cg)-amkunun, (C-Csg)-ranoankenun, (C2-Cs)-
ranoankuauyi, (C1-Cs)-ankokcu-(Ci-Cy)-ankun, (Ci-Cs)-ramoanmkokcu-(Ci-Cs)-
ankwi, (C1-Cy)-ankunrno-(Ci1-Cy)-ankun, (Ci1-Cs)-ankuncynbduamin-(Ci-Cs)-
ankwi,  (C1-Cy)-ankuncynbdonnn-(Ci-Cq)-amkun,  (Ci-Cg)-ankunkapOoHu,
(C1-Cg)-ramoankunkapdonmn,  (C3-Cg)-nukimoankuikapOOHuUJ,  KapOOKCHI,
(C1-Cg)-ankoxcukapoonmi, (C1-Cg)-ranoankokcukapbonmn, (C3-Cg)-mukiio-
ankokcukapOonmn, (Ci-Csg)-ankmnamunokapOormn, (Cz-Cg)-nHankuiaMuHO-

kapOonun, (Cs-Cs)-umknoankumnamMmuHokapOonun, rugpokcy, (Ci-Cs)-ankoxcw,



(C1-Cg)-ramoankokcu, (Ci1-Cg)-ankwmntno, (Ci-Cg)-ramoanmkuntuo, (C3-Cg)-
rukinoankuituo,  (Ci1-Cg)-amkmncynbbhunmi, (Ci-Cg)-ranoankuncynbhuHu,
(C5-Cg)-mmknoankuncynbunamn, (Ci-Cg)-ankuncynbdponm, (Ci-Cg)-ramoanku-
cyabdonmn, (Cs-Cs)-uuknoankuncyibdonun, (Ci1-Cg)-aakunaMuHOCYIbHOHNMI,

(C2-Cs)-nuankunamunocyabponui uih (C3-Cg)-TpHaTKUICHITHIL.

Coenunenus obmei (opmyssr (I) MoryT oOpa3oBbIBATH COJIU TMOCPEICTBOM
NPUCOEAMHEHUsS] TOAXOMSINNX HEOPTaHMYeCKUX WM OPTaHUYeCKHUX KHCJIOT, Kak
HanpuMep, MUHEPAIbHBIX KUCIOT, Kak Hanpumep, HCl, HBr, H>SO4, H3PO4 umn HNO;,
WJIN OPTaHUYECKUX KUCIIOT, HApUMep, KapOOHOBBIX KUCIIOT, KAK MypaBbHUHAsI KUCJIOTA,
YKCYCHasl KHCJIOTa, IPOMMOHOBAsI KUCJIOTA, IABEJIEBas KMCIOTA, MOJIOYHAsI KUCIIOTA T
CAJTMIIMIIOBAsT KUCIIOTA, WIH CYJIb(OKUCIIOTHI, KaK HAPUMEP, P-TOIYOJICYIb(POKHUCIOTA,
K LIEJIOYHOH IPyIINe, KaK HapUMep, aMUHO, ATKHWJIAMHHO, THATKWIAMUHO, TUTIEPUINHO,
MOP(OJIMHO WM MUPUAMHO. DTH COJIU CONEPKAT CONMPSDKEHHOE OCHOBAHUE KHCIIOTHI B
KadecTBe aHWOHA. lloaxonsmmme 3aMEeCTUTENH, KOTOpble TPUCYTCTBYIOT B
IETPOTOHUPOBAHHOM BHJE, KaK HAmpuMmep, CYJIb(OKUCIIOTHI, OMPENETICHHbIE aMHIbI
Cynb(OKUCIOT MM KapOOHOBBIE KHCIIOTHI, MOTYT OOpa30OBBIBATH BHYTPEHHHUE COJH C
NPOTOHHPYEMBIMH CO CBOE€Hl CTOPOHBI TPYIIaMH, TAaKUMH KaK aMHHOTIPYIIIBL
OO6pasoBanue coneil Tak)Ke MOXKET IPOUCXOANUTD TOCPEACTBOM BO3JIEHCTBUN OCHOBAHUS
Ha coemuHeHus: oOwmiet Qopmynsr (I). Tlogxomsmumu OCHOBaHUSIMH, HaNpUMED,
SIBJISIIOTCS] TAKHE OPTaHUYECKHE aMUHBI, KaK TPUAIKUIAMUHBI, MOP(OJINH, MUNEPUANH U
NUPUMH, a TaKXKe TUAPOKCUIbI aMMOHHS, INENOYHBIX WM LIeNIOYHO3EMENbHbIX
METaJIOB, MX KapOOHAThl M TMAPOKApOOHATHI, B YACTHOCTH, THIPOKCHUABI HATPUS U
Kanusi, KapOOHATHI HATPUS U KMl M TUAPOKApOOHATHI HATPHSI M Kalusl. DTH COJIU
SIBJISTEOTCSI CO€IMHEHMSIMU, B KOTOPBIX KUCJIOTHBIH BOAOPO 3aMEIeH MOAXOISIINM ISt
CEJIbCKOTO XO35IMCTBA KATHOHOM, HAIPUMEP, COJIIMU METAJUIOB, B YaCTHOCTH, COJISIMH
IIEJIOYHBIX METAJJIOB HJIH COJISIMHU LIEJIOYHO3EMEJIbHBIX METAJIIOB, B YACTHOCTH, COJISIMU
HATPYSI U KaJIHSL, WIM TAK)KE COJSIMH aMMOHHUS, COJISIMU C OPTaHMYECKUMH aMHHAMH WA
YeTBEPTHYHLIMH CONSMU AMMOHHS, HampuMmep ¢ katuonamu (opmynsi [NRRPRRY]",
rme R? - RY cooTBeTCTBEHHO HE3aBHCHMO APYr OT APYTa MPEACTaBISIOT COOOIt
OpPTaHUYECKUI OCTATOK, B YACTHOCTH, AJIKWJI, apWJI, apHJIAJIKMI WM ajKuiapui. Taxoke
NPUHUMAIOT BO BHUMAHHE AJKHWICYJIb(QOHNEBBIE U ATKUICYJIB(OKCOHUEBBIE COJH, KaK

(C1-Cy)-Tpuankuncynbdonuessie u (C1-Cs)-TpHanKkmiCyib(h) OKCOHHEBBIE COJIH.



3aMeIeHHbIe COTJIaCHO H300pPETeHUI0 2-TeTepOoapHSIOKCUITUPUIANHBI  O0IIen

¢dopmynbl (I) B 3aBHCHMOCTH OT TakuMX BHEIIHUX YCIOBUH, Kak ypoBeHb pH,

pPacTBOPUTENN U TEMIIEPATypa, MOTYT, NMPH HEOOXOANMOCTH, NMPHUCYTCTBOBATH B BUJE

Pa3JINYHBIX TAYTOMEPHBIX CTPYKTYP, KOTOPBIE BCe OXBadeHbI 0011el popmyioii (I).

Jlanee mpuMeHsieMble COrNIacCHO M300peTeHnto coenuHeHust ¢popmyisl (I) m ux

COJIM Ha3bIBAKOT "coenuHeHusiMu o01meit popmybl (I)".

[TpennoyTUTEIbHBIM TPEAMETOM H300pETEHHs SIBJSIFOTCS COENMHEHUs] OOIiei

¢dopmysl (I), B kOTOpOIH

X

A

RI

R2

o3Ha4aet a30T, —CF— nnu —CH—,
osHauaet kucnopos, —S(0)n—, -C(RH(R’)—, -C(=0)— umu —~NR°—
rae n pasHo 0, 1 wu 2,

O3HA4aeT, MpPU HEOOXOAMMOCTH, 3aMEIEHHbIH apuj, TeTepoapuil HIH
reTepOLIMKIINIL, IPUUEM KaXA0€ KOJNbLIO WIIN KaKAasl LUKJINYecKas CUCTeMa, IIpU
HEOOXOAMMOCTH, 3aMelleHa 0 5 3aMeCTUTENIMH, HEe3aBUCHMO APYT OT Apyra

BBIOPAHHBIMU U3 TpyTbl R,

HE3aBHCHMO JPYr OT Jpyra O3HA4aeT TajioreH, LUaHO, HUTPO, (opMu,
dopmamun, (C1-Ce)-anxun, (Ci-Ce)-ranmoankmn, (Cz-Ce)-ankenmn, (Cz-Ce)-
ankunun, (C-Ce)-ramoankenun, (Cz-Ce)-ranoankunamn, (Ci-Cs)-amxoxcu-(Ci-
Cs)-ankmn, (C1-Cs)-ranoankokcu-(C1-Cq)-anxmn, (C1-Ca)-anxuntuo-(Ci-Cs)-
ankwi, (Ci1-Ca)-ankuncynbpuamn-(Ci-Ca)-ankun, (C1-Cs)-anxkuncyabpoHu-
(C1-Cy)-anxmin, (C1-Co)-anxunkapoonun, (C1-Ce)-ranoankunkapoonu, (Cs-Cs)-
ukoankuiakapoonmn, — kapookcwi,  (Ci-Ce)-ankokcukapbonmn,  (Ci1-Ce)-
rajoankokcukapbonm, (Cs-Ce)-uuknoankokcukapdonun, kapodamoun, (Cz2-Cs)-
ankunamuHokapOonHm, (C2-Cs)-nuankunamunokapoonmi, (Cs-Ce)-LUKIOANKIII-
aMHHOKapOOHUIT, (C1-Cy)-anxoxcuxapoouun-(C1-Cs)-anxu, (C1-Cy)-
rajoankokcukapooHuia-(C1-Cy)-ankmn,  kapOokcu-(Ci-Ces)-ankmi, TUAPOKCH,
amuHo, (C1-Ce)-anxokcu, (Ci-Cs)-ramoankokcu, (Ci-Ce)-anxunruo, (Ci1-Cs)-
rajnoankuwitio, (Cs-Ce)-mukioankuntuo, (Ci-Ce)-anxuncynbdunmi, (Ci-Ce)-
raJIo0aNIKIICY Tb(UHII, (C5-Ce)-uuKI0TKUICY TbPUHNI, (C1-Ceo)-anxun-
cyabdporm, (C1-Ce)-ranoankmicynbhonui, (Cs-Ce)-IUKI0ATKUICYTb)OHMI,
(C1-Cé)-ankmnaMuHOCY Tb(OHHMI, (C2-Cg)-muankunaMuHOCYIbGOHIIT WA

(C3-Cg)-TpUaKHICHII,



R?

paBHo O, 1, 2 unu 3,

O3Ha4aeT BOAOpOA, rajoreH, ruuaHo, HUTPo, popmmi, (Ci-Ce)-ankm, (C1-Ce)-
ranoankui, (C2-Ce)-ankenmn, (Cz-Ce)-amkunun, (Ca-Ce)-ranoankenun, (C2-Ce)-
ranoankuauy, (C1-Cs)-ankokcu-(Ci-Cs)-ankun, (Ci-Cs)-ranoankokcu-(Ci-Cs)-
ankwi, (Ci1-Cy)-ankunrno-(Ci-Cq)-amkmn, (Ci-Cs)-ankuncynbpunmi-(Ci-Ca)-
ankwi,  (Ci1-Cy)-ankuncynbdonun-(Ci-Cs)-ankun,  (Ci-Ce)-ankunkapOoHuU,
(C1-Ce)-ramoankunkapoonmn,  (C3-Ce)-UMKIOANKUIKAPOOHUS,  KapOOKCHUII,
(C1-Ce)-anxokcukapoonmn, (C1-Ce)-ranoankokcukapoonmn, (Cz-Ce)-1ukiio-
ankokcukapoonmn, (Ci1-Ce)-ankunamunokapoonmn, (Cz-Cg)-nHanKkuiaMuHO-
kapooum, (Cs-Ce)-mknoankuiaamunokapbonmi, runpokcu, (Ci-Ce)-ankokcwu,
(C1-Ce¢)-ramoankokcu, (Ci1-Cs)-ankuntuo, (Ci-Cs)-ramoamkuntuo, (C3-Cs)-
uknoankuitio,  (Ci1-Ce)-amkmncynbpunmi, (C1-Ce)-ranoankuncynbGuHm,
(C5-Ce)-mmknoankuncynbdunm, (Ci1-Ce)-ankuncynbdponm, (Ci-Ce)-ramoankui-
cynmbdonrmn, (Cs-Ce)-umknoankuncynbdonun, (Ci-Ces)-ankumnaMuHOCyIbHOHUI,

(C2-Cg)-mnankunamunocyibdoumt wiu (C3-Cs)-TpUanKUICHITIL,

R* 1 R® He3aBUCHMO JPYTr OT Apyra o3HadaeT Bojopond, ruapokcu, rajgored, (Ci-Ce)-

J5R)050

ankun, (Ci1-Ce)-ranoankmn, (Cz-Ce)-ankennn, (Cz-Ceo)-amkunmn, (C1-Ca)-
ankokcu-(C1-Cy)-anxum, (C1-Cy)-ranoankokcu-(C1-Cs)-amku, (C1-Cy)-
ankuntno-(Ci-Cq)-anmkun, (Cy-Cy)-ankuncynbhuuui-(Ci-Cq)-amkun, (C1-Cq)-
ankuncynbGornn-(Ci-Cq)-ankun, (Ci-Ce)-ankunkapOonun, (Ci-Ce)-ranoankun-
kapOonu, (Cs-Cs)-umknoankunkapoonun, (Ci-Ce)-amkokcukapoonmn, (C1-Ce)-
ranoankokcukapoonu, (Cs-Ce)-umknoankokcukapoonun, (Ci1-Ce)-amkumaMuHoO-
kapooumwn,  (C-Cg)-muankunamuHokapoouuyn,  (C3-Ce)-IUKIOATKUTIAMHHO-
kapooum, (C1-Ce)-ankxokcu, (Ci1-Cs)-ankuntuo, (C1-Cs)-ramoankuntuo, (C3-Cs)-

MUKJIOAJIKHIITHO,

R* u R’ BMecTe 00pasyloT 3-6-ueHHOe KapOOLMKINYECKOE KOMbLO WU 3-6-4IeHHOE

150)050

R4

HaCBhIEHHOE IrCTCPOHUKIINYCCKOEC KOJIbLO, UMEOIICE 10 2 aTOMOB KHCJIOpOAaA,

R> Bmecte obpasyior (C1-Cs)-ankumupenosblii  octatoxk umu  (C1-Cs)-

raJIOAJIKMJINICHOBBIH OCTaTOK,



RG

R7

o3Hauaer Bomopox, (Ci-Ce)-anxmi, (C1-Ce)-ranoankwmn, apui-(Ci-Ca)-amxmn,
rerepoapmi-(C1-Cs)-ankmn, (C3-Ce)-umkmnoankmn, (C3-Ce)-umknoankmi-(Ci-Cy)-
ankmi,  (Cs-Ce)-ramomuknoankmi,  (C3-Ce)-ramounknoankui-(Ci-Cq)-amxm,
(C2-Ceo)-anxenmn, (Cz-Co)-anxunmn, (Ci-Cs)-anxoxcu-(Ci1-Cq)-amxun, (C1-Ca)-
ranoankokcu-(C1-Ca)-ankun, (C1-Cy)-anxunto-(C1-Cq)-anxm, (C1-Cy)-
ankuicynbhunami-(C-Cq)-ankmun, (C1-Cy)-anxuncynabdonmn-(C1-Cs)-amxun,
(C1-Ce)-ankunkapoouuy, (Ci1-Ce)-ranoankuikapoonmn, (Cs3-Ce)-LUKIOATKIII-
kapoonmt, popmu, (C1-Ce)-ankokcukapoonu, (C1-Ce)-ranoankokcukapOOHHII,
(C3-Ce)-mknoankokcukapoonmn,  (Ci1-Ce)-ankunamunokapbonun,  (C2-Cs)-

nuankunamuHokapOonu, (C3-Cg)-1UKITI0ATKHUIAMAHOKAPOOHHMIT,

O3HA4aeT BOAOpOA, rajoreH, nuaHo, HUTpo, popmm, (Ci-Ce)-ankm, (Ci-Cs)-
rajoankui, (C2-Ce)-ankenmn, (Cy-Ce)-amkunmi, (C2-Cs)-ranoankenmn, (Cz-Cs)-
rajoankuHmi, (Ci1-Cs)-ankokcu-(Ci-Cy)-ankun, (Ci-Cs)-ramoamkokcu-(Ci-Cs)-
ankmi, (C1-Cy)-anxumnrno-(Cr1-Cy)-ankun, (Ci1-Ca)-anxuncynbduamn-(Ci-Cs)-
ankmi,  (C1-Cy)-ankuncynbounn-(Ci-Cq)-amkun,  (Ci-Ce)-ankunkapOoHm,
(C1-Ce)-ranoankmnkapoonmn,  (C3-Ce)-umuknoankuikapOoHus,  KapOOKCHII,
(C1-Ce¢)-anxokcukapbonun, (Ci-Ce)-ranoankoxcuxkapoonmi, (C3-Ce)-umkiio-
ankokcukapooumsn, (Ci1-Ce)-ankunamunokapOonus, (C-Cg)-auankuaaMuHO-
kapOoumi, (C3-Ce)-unknoankmnamMmuHokapoonui, rugpokcu, (Ci-Ces)-amkokcw,
(C1-Ce¢)-ranoankokcu, (C1-Ces)-ankuntuo, (Ci-Cs)-ranoankuntuo, (C3-Ce)-
uktoankunaTuo,  (C1-Ce)-anxuncynbunamn,  (Ci-Ce)-ranoankuncyabGuaumm,
(C3-Ce)-mmknoankuicynbdunmi, (Ci1-Ce)-amkuncynbdponm, (Ci1-Ce)-ranoankui-
cyabdonmi, (Cs-Ce)-uuknoankuncynbdonun, (Ci-Ce)-ankunaMuHoCcybGoOHUI,

(C2-Cg)-nuankunamuHOCy TG oHMIT uith (C3-Cg)-TPHANKIIICHIIHIL.

OcobeHHo NPpEANIOYTUTEIIbHBIM IIPEAMETOM 1/1306peTeH1/1$1 ABJIAKOTCA COCIUHECHUA

obmeit popmyine (I), B koTOpOH

X

A

RI

o3Hauaet a30T, —CF— nmu —CH—,
osHauaet kucnopos, —S(0)n—, -C(RH(R’)—, -C(=0)— umu —NR°—
rae n pasHo 0, 1 nin 2,

O3HA4aeT, MpPU HEOOXOAMMOCTH, 3aMEIEHHBbIH apuj, TeTepoapuil HIH

FETCPOLUKIIHII, MPUYEM KaXKXJ0€ KOJIbLO WJIN KaXKaasl HUKIIMYCCKass CUCTEMA, ITPU



RZ

R3

HEOOXOIMMOCTH, 3aMelleHa A0 5 3aMECTHTENsMH, HE3aBUCHMO APYT OT Apyra

BBIOPAHHBIMU U3 TPyMIbl R,

HE3aBHCHMO JPyr OT JOpyra O3HA4aeT TajioreH, LUaHO, HUTPO, (OpMHu,
dopmamun, (Ci-Cs)-amkmn, (Ci-Cq)-ranoankun, (Cr-Ca)-ankenun, (Ci-Ci)-
ankuHuy,  (C2-Cyq)-ranoankenmn, (Ci-Cs)-anxokcu-(Ci-Cq)-ankmn, (C1-Ca)-
ranoankokcu-(Ci-Cq)-ankmn,  (C1-Cy)-ankunkapoonun,  (Ci-Ci)-ranoanku-
kapoonmn, kapookcwi, (Ci-Ci)-anxokcukapOonmn, (Ci1-Cs)-ranoankokcu-
kapoonm, (C3-Ce)-umknoankokcukapoonus, kapdamomn, (C»-Cs)-amkumamMuHo-
kapoonmn, (C-Ce)-nuankunamunokapoonmn, (Ci-Cas)-amkokcukapdboumi-(Ci-
Cq)-anxun, (Ci-Cy)-ranoankokcukapOoonun-(Ci-Cy)-ankmn, xapookcu-(Ci-Csy)-
ankwi, taapokcn, amuHO, (Ci-Ci)-anmkokcu, (Ci1-Cs)-ranoankokcu, (Ci1-Cs)-
ankmntno, (Ci-Cy)-ankuncynbpuuun, (Ci-Cs)-ankwmncynbsdonmn, (Ci-Cs)-
ankmnamuHocyibdouun, (Ci-Ces)-nuankunamuaocyiabpormn  wuan  (C3-Ce)-

TPUAJIKUJICUIIUI,
paBHo O, 1, 2 unu 3,

O3HA4aeT BOAOpOA, rajoreH, uuaHo, HUTpo, popmm, (Ci-Cs)-ankmn, (Ci-Cs)-
ranoankui, (C2-Cs)-ankenmn, (Cz-Cq)-amkunun, (C-Cy)-ranoankenun, (C2-Cs)-
TaJIOAJTKUHUJ, (C1-Cy)-ankunkapOoHm, (C1-Cy)-ramoankuikapOoHUII,
kapooxcu, (C1-Cs)-ankokcukapoonun, (C1-Cs)-ranoankokcukapoonu, (C3-Ce)-
uuknoankokcukapooumn,  (C1-Ca)-ankunamunokapOonmn,  (Ca-Ce)-nuamkui-

amuHOKapOoumi, ruapokcu, (Ci-Cs)-amkokcu, (Ci-Cs)-ranoankokcu, (Ci1-Ca)-

ankwitno,  (C1-Cs)-ranoankuiaruo,  (Ci-Cy)-ankuncynbpunmn,  (Ci-Csy)-
TaJIOAJIKIIICY Tb( HMIL, (C1-Cyq)-anxuncynbonun, (C1-C4)-ranoankun-
CYJIb(OHMI, (C1-Cy)-ankunamMuHOCY Tb()OHMI, (C2-Ceo)-nnankunaMuHO-

cyabdonmt nm (Cs-Ce)-TpHaTKUICHITHIL,

R* u R® He3aBUCHMO NPyT OT JApyra O3HAYarOT BOAOPOA, runpokcu, rajored, (Ci-Cs)-

J50)050

R4

ankwi, (Ci1-Cy)-ramoankmn, (Cy-Cy)-ankenmn, (Cr-Cq)-amkunun, (Ci1-Cy)-
ANIKOKCUKApOOHHII, (C1-Cy)-ranoankokcukapOOHUIT WA (C5-Ce)-

IIUKJIOAJIKOKCUKAPOOHWIT,

R’ Bmecte obpasyior (C1-Cs)-ankunmupenosbiii  octatox  umu  (C1-Cs)-

raJIoaJIKMJINICHOBBIH OCTaTOK,



RG

R7
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o3Hadaer Bomopon, (Ci-Cs)-amxmn, (C1-Cs)-ranoankwmn, apui-(Ci-Cg)-amxmn,
rerepoapuii-(C1-Caq)-ankun, (Cz-Cy)-ankenmn, (Cr-Cs)-anxunmn, (Ci1-Cs)-

ankwikapoonun, Gopmut win (C1-Cs)-ankoxkcukapOoHuUI,

O3Ha4YaeT BOXOPOI, rajoreH, uuaHo, HUTpO, popmun, (Ci-Cs)-amkun, (C1-Cs)-
rajoankui, (C2-Ca)-ankenun, (Cr-Cq)-ankunui, (C2-Cs)-ranoankenun, (Cr2-Cs)-
rajgoankunui, (Ci-Cs)-ankokcu-(Ci-Cs)-ankun, (Ci1-Cs)-ramoankokcu-(Ci-Cs)-
ankwi, (C1-Cy)-ankunkapooumn, (Ci-Ci)-ramoankunkapOoHuwi, KapOOKCHIL,
(C1-Cy)-ankokcukapbonun, (Ci-Cy)-ranoankokcukapoonmn, (C3-Ce)-mmkiio-
ankokcukapoonmn, (Ci1-Cs)-ankunamunokapoonmn, (C-Ce)-nHamkuiaMuHO-
kapoonmi, (Cs-Ce)-tmknoankuiaamunokapbonwi, runpokcu, (Ci-Ci)-amkokcy,
(C1-Cy)-ranoankokcu, (Ci1-Cy)-ankmntio, (Ci-Cs)-ranoankuntuo, (C1-Cs)-
ankwicynbbuami, (Ci-Cy)-ranoankmncynbpunun, (Ci-Ca)-ankuncynbonm,
(C1-Cy)-ranoankuncynbdormn,  (Ci1-Cs)-amkmnamunocynbdonmn,  (Cr-Ce)-

nuankuiaMuHocyibGoHmT wiu (C3-Ce)-TpUaTKUICHIIIIL

Haubonee NpEATIOYTUTEIIbHBIM ITPEAMETOM I/1306peTeHI/I$I ABJAKOTCA COCIUHCHUA

obmeit popmysl (1), B koTOpOi

X

A

RI

RZ

o3Hayaet a30T, —CF— unu —CH-—,
o3Hauaet kucaopoa, —S(0)n—, ~C(RH)(R®)—, ~C(=0)~ umu -NR®—,
rae n pasHo 0, 1 nnm 2,

O3Ha4aeT, MpH HEOOXOUMOCTH, 3aMELIEHHbIH (DEHIJT, TUPUAMI WA THPUMHMIIIL,
IpUYeM KaXJA0€ KOJNbLO WIM Kax[aasd LMKIMYeCKas CHUCTEeMa, IpU
HEOOXOIMMOCTH, 3aMelIleHa [0 5 3aMECTHTENsIMH, HE3aBUCHMO APYr OT Apyra

BLIOPAHHBIMU U3 TPyMbl R,

HE3aBHCHMO JIpyT OT Jpyra o3Havaer rajores, uuaHo, (C1-Cq)-anxun, (C1-Cq)-
rajoankwi, kapbokcun, (Ci1-Cq)-amkokcukapbonmi, (Ci-Cs)-ankokcukapOOHHII-
(Ci-Cs)-ankmn,  (Ci-Cs)-ramoanmkokcuxkapOoumi-(Ci-Cs)-ankun,  kapOOKCH-

(C1-Cs)-anxmn win (C1-Cy)-ankoxcw,

paBHo O, 1, 2 unm 3,



R3
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o3HaudaeT Bonopon, rajoreH, uuaHo, (C1-Cq)-amkun, (C1-Cy)-ranoankmn, (C2-Cy)-
ankenms, (Cy-Cy)-ankunmn, (Cy-Cy)-ranoankenmn, (Cz-Ci)-ramoankuHu,

(C1-Cy)-anxoxcu unu (C1-C4)-rajoasxokcy,

R* u R’ HesaBHCHMO JpyT OT jpyra 03Ha4aroT Bopopon, ranoreH, (Ci1-Cs)-ankui umm

RG

R7

(C1-C4)-anxoxcukapOOHHI,

o3Hauaer Bomopon, (Ci1-Cs)-ankwmn, (C1-Cs)-anxunkapOonun win (Ci-Cy)-

AIKOKCUKapOOHWUIT,

o3HadaeT Bomopon, rajiored, wumaHo, (Ci-Ci)-ankxwun, (Ci-Cs)-ramoamkm,
kapookcw, (C1-Cs)-ankokcukapoonmn, ruapokcu, (C1-Cs)-ankokcu i (C1-Cs)-

raJJOaJIKOKCH.

Taxxe CIIC OAHUM MPCANOUYTUTCIBbHBIM MIPEAMETOM I/1306peTeHI/I$I ABJBIHOTCA

coennHeHus1 oomei popmydsl (1), B kKoTopoit

X

R3

R7

o3Hadaet a30T, —CF— nnmu —CH—,
o3Hadaet kuciopon, cepy, ~CHo— uau —~NRS—,

O3HA4aeT, MPH HEOOXOTMMOCTH, 3aMeLeHHbIH (PEeHWT, TUPUANI WU TUPUMUIIIL,
OpUYEM  KaXJ0€ KOJBLO MM Kak[aasd LMKIMYECKas CHUCTEeMa, IIpU
HEOOXOAMMOCTH, 3aMelleHa O 5 3aMeCTUTEsIMU, He3aBUCUMO APYT OT Apyra

BBIOpAHHBIMU U3 TPyMIbI R,

HE3aBHCHMO JIpyT OT Jpyra o3Havaet rajores, uuaHo, (Ci-Cq)-anxun, (C1-Cq)-
rajoankui, kapookcui, (Ci1-Ca)-amkokcukapbonmi, (Ci-Cs)-ankokcukapOOHHMII-
(C1-Cs)-anxmn,  (Ci-Cs)-ranoankokcuxkapooumi-(Ci-Cs)-ankun,  kapOOKcH-

(C1-Cs)-anxwmn win (C1-Cy)-ankoxcw,
paBHo O, 1, 2 unu 3,

o3Ha4daeT Bonopon, rajoreH, uuaHo, (C1-Cq)-anmkmn, (C1-Cy)-ranoankmn, (C1-Cs)-

ankokcu mwih (C1-Cs)-ranoankokcy,

O3Ha4acT BOAOPOA UJIN METUIJI,

O3Ha4daeT Bonopon, raynoreH, nuaHo, (C1-Cq)-amkun, (C1-Cy)-ranoankmn, (C1-Cs)-

ankokcu uiH (C1-Cs)-ranoankokcu.
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Taxxe €€ OAHUM MPCANOYTUTCIbHBIM MIPEAMETOM 1/1306peTeH1/1;{ ABJBIHOTCA

coenuHeHus obmein popmyasl (I), B koTopoit

X
A

Rl

RZ

R3

RG

R7

o3nauaetr —CH-, -CF- unu a3or,
o3HauaeT kucjaopon, cepy, —CHa— unn —~NR®—,

O3HAUaeT, NPU HeOOXOANMOCTH, 3aMELeHHbIN (heHNIT, MTUPHU-2- 1T WIIA THPUMHI-
2-uj1, TpUYEM Ka)XI0e KOJIbLO, MpH HEOOXOAUMOCTH, 3aMeleHO 10 S

3aMECTUTENIIMH, HE3aBHCUMO JIPYT OT APYra BLIOPAHHBIMU M3 Ipymbl R,

HE3aBUCUMO JAPYT OT Apyra o3Havaer (Grop, xJjop, OpoM, LHAHO, METUJI, STHII,

Tpu(TOPMETHII, METOKCH, METOKCHKApOOHMIMETHII, KapOOKCHUIIMETHIL,
paBHo O, 1, 2 unu 3,

O3Ha4yaeT BOAOPOA, (TOp, XJOp, LMAHO, METWI, TPU(PTOPMETHJ, METOKCH,

TpudTOpMETOKCH,

O3HA4acT BOAOPOA UJIU METUIJI,

O3HadaeT Bomopox, Grop, Xjaop, OpoM, HHAHO, METHII, TPU(PTOPMETHII, METOKCH,

TpuTOPMETOKCH.

Becpma NpeaAnOYTUTECIIbHBIM NIPEAMETOM I/1306peTeHI/I${ ABJIAKOTCA COCAUHCHUA

obeii popmyne (I), B koTOpOI

X

RZ

R3

o3Hauaet —CH-, -CF- nnn a3or,
o3HavaeT kucnopon, cepy, —CHo— mimm —NH-,

o3HauaeT (enmn, 4-propdennn, 2,4-nudropdennn, 3,4-nudTopdennn, 3-(tpudrop-
metw)peHut, 3-meTokcudenmn, 3-xnopdenun, 4-xmophennn 4-unanopeHun, 4-
metuidennn, 3-prop-4-merundenun, 4-drop-3-mernndenun, 2,4-gudrop-3-
MeTOoKCu(peHus, S-xyop-3-propnupua-2-ui, S-xaopnupua-2-mi, S-GTopnupua-
2-umn, 3,5-gudropnupun-2-ui, S-QTopnupuMUA-2-1i1, S-XJTOPHUITUPUMULI-2-1JT,

O3Ha4YaeT METHUI,

paBHo O, 1 nnu 2,

O3Ha4aeT BOopox, GTop, Xiop, TpHGTOPMETHIL.
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BelmeHa3BaHHble O0LIME WM YHOMSHYTbIE B TIPEANOUTHUTENBHBIX OONACTIX
OTIpPEIENIEHUs] OCTATKOB SIBJIIIOTCSl KaK KOHEYHBIMM NpoaykTtaMu obmeit ¢popmyist (1),
TaK U COOTBETCTBEHHO HEOOXOAMMBIMM BELIECTBAMH ISl TMOJNYUYEHHUs] HUCXOMHBIX WU
POMEKYTOYHBIX POAYKTOB. DTH OMPEAETICHUS] OCTATKOB MOKHO KOMOHMHUPOBATH JIPYT
C IpyroM, a TaKKe MEeXIy YKa3aHHbBIMHU MPEANOYTHTENBbHBIMH OOJACTSIMH JHOOBIM

CIIOCO0OM.

IIpesxxne Bcero, Ojaromapsi BBICOKOMY TepOUIIUAHOMY NEWCTBHUIO, YJIYYIIEHHOM
CENIEKTUBHOCTH  W/WJIM  YJIYYIIEHHOH TMPOU3BOAMTENBHOCTH OCOOBI  WHTEpeC
NPEACTABJISIIOT COENMHEHHSI COTJIACHO M300peTEeH IO Ha3BaHHOH o01meit popmysl (1) nmm
HX COJIM UJIK UX MPUMECHCHHUE COTJIaCHO I/1306peTeHI/II-O, race OTACJIIbHBIC OCTATKHU UMEKOT
OOHO U3 Y3KE€ YINOMSAHYTBIX WKW HA3BAHHBIX HUXKE NPCANOUYTUTECIbHBIX 3HaLIeHI/II‘/'I, HJIN
0COOEHHO MPENNOUTHTEIBHO T€ 3HAUEHHS, TJIe KOMOMHUPYIOT OAHO WM Ooee U3 yike

YHOOMSAHYTBIX WJIM HA3BAHHBIX HUXKE MPEATNIOUYTUTCIIbHBIX 3HAYEHWH.

HpI/IHI/IMaﬂ BO BHUMAaHHE COCAMHCHUA COIJIaCHO 1/1306peTeH1/1}0 AaHbI Pa3bACHCHUSA
BBIIIC- U HUKEUCTIOJIBb3YEMbIM 0003HaueHussM. OHU U3BECTHBI CIICHHUAINCTY U 0COOEHHO

NpEeANOYTUTEIIBHO UMEKOT HUXKCYKA3aHHBIC 3HAYCHU.

Ecnn He ykazaHO mHOe, TO, B o0mmieM, Ijisi OOO3HAYEHUS XUMHUYECKUX TPYII
CUHTAIOT, YTO CBSI3b CO CKEJIETOM MJIH OCTATKOM MOJIEKYJIbI OCYIIECTBIISIETCSI C TOMOIIBEO
HA3BAaHHOTO TIOCJIEOHUM CTPYKTYPHOTO O3JIEMEHTa COOTBETCTBYIOIIEH XHUMHYECKOMH
rpymmnsl, T.e., Hanpumep, B ciydae (C2-Cg)-amKeHUIOKCH uepe3 aToM KHCIOpoaa, U B
cnyuae rerepouukini-(Ci-Cs)-ankuna um R120(0)C-(Ci-Cs)-ankuna cooTBETCTBEHHO

yepe3 C-aToM aIKUIbHON IPYMIIbL.

CornacHo wu300pereHuro "ankwicyiboHWUI" O3HA4YaeT - OTHAENbHO WJIH B
KayeCTBE KOMIIOHEHTAa XWMMYECKOW TpYyNMbl - JIMHEHHBIA WM Pa3BETBJIEHHBIN
ANKUIICYIb()OHII, PeAnodTUTENBHO ¢ 1 - 8 mm ¢ 1 - 6 aToMamu yriieposaa, HanpuMmep
(o He orpanmuuBasice UMH), (C1-Ce)-anKucyab(pOHUI, TAKOH KaK METHICYJIb(POHMUI,
STHNCYIb(GOHWI, Tnponuicynbhoru, 1-MeTwndTIICYIb(pOHMI,  OyTHUICYIb(OHMI,
I-meTunmpormiacynbGoHMI, 2-MeTHINPOnHICYIbGOHMI, 1, 1-TUMeTHISTHICYIBPOHNT,
NeHTWICYIbGOHUN, |-MeTHnOyTHaCcyabPoHmI, 2-MeTUnOyTHICYIb()OHMI, 3-METHII-
Oytuncynbponmn, 1,1-gumerunnponmincyib(onmt, 1,2-IuMeTHIPONIICYIb()OHMT,
2,2- TUMEeTUIIITPOTHIICYJTH() OHUIL, I-3Tunnponuincyab(pOHMI, TeKCHIICYJIb()OHWIT,

I-MeTunneHTICYIbOHUT, 2-METUINEHTIWICYJIbGOHNUT, 3-METUIIEHTIICYIb(POHNI,
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4-MeTUINEHTUIICYTIb() OHUI, 1, 1-gumeTnnOyTuicynbpOoHUI, 1,2-mumeTnnOyTni-
cynbonun, 1,3-aumeTnnOytuncyaboru, 2,2-mTuMeTunoy THIACY IbGOHMI, 2,3 -AUMETHII-
Oytuncynbponmn, 3,3-guMeTwnOyTuincyabponn, 1-3tundytuncynabdonmn, 2-3THUi-
Oytuncyabhonm, 1,1,2-TpUMeTUNIPONIIICYTb(POHNUI, 1,2,2-TpuMeTUIIIPONIUII-

cynbghoHm, 1-3Tri-1-MeTHANPONMICYIbGOHNI U 1 -3THII-2-METUITIPONIIICY Ib(GOHMUII.

CornacHO W300peTeHUI0 "aaKUATHO" O3HAYaeT - OTHEJIbHO WJIM B KadyeCTBe
KOMIIOHEHTa XHUMHYECKONW Tpynmbl - JMHEWHbIH WM Pa3BETBJICHHBIN S-ajkul,
npennoutuTesibHo ¢ 1 - 8 wiu ¢ 1 - 6 aromamu yraepona, kak (C1-Cio)-, (C1-Ce)- nnu
(C1-C4)-anxuntro, Hanpumep (HO He orpaHuunBasich UMH), (C1-Ce)-alKUITHO, TAKOH KaK
METHJITHO, STUITHO, MPOMUITHO, |-METWJISTUITHO, OYTHITHO, |-METHJIIPOMHITHO,
2-MeTUIIPONHITHO, 1,]1-TUMETHUIITUITHO, MEHTWITHO, |-MeTHIOYTHITHO, 2-MeTUJI-
Ooytunruo, 3-metwnOytuntuo, 1, l-mumerwnnponuiatuo,  1,2-AMMETHIIPONHITHO,
2,2-MTUMETUINPONWITHO, |-3TUINPONUITHO, T€KCUITHO, |-METHINEHTUITHO, 2-METUJI-
MEHTUITHO, 3-METUIITIEHTUITHO, 4-METUIITIEHTUIITHO, 1,1-numeTunOyTHITHO,
1,2-mumernnOytuntio, 1,3-mumMeTunOyTuiaTHO, 2,2-TUMETINIOYTHITHO, 2,3-ANMETHII-
oyrmnruo, 3,3-nuMeTunOyTunTuo, 1-3Tundytuiaruno, 2-3tundyrmwituo, 1,1,2-Tpumerni-
nponuiatuo, 1,2 2-tpuMeTunnponuaTtuo, 1-3tui-1-merwianponwiatuo uo 1-3THI-2-

METUJIIPOIMUIITHUO.

"Ankuncynbpunann" (ankun-S(=0)-), eciu He ykazaHO HHOE, 03HAYAET COTJIACHO
U300pEeTEHNI0 AJIKUJIbHBIE OCTAaTKH, KOTOpble CoequHeHbl ¢ momolnbio -S(=0)- co
ckenetoM, Kak (C1-Cio)-, (C1-Co)- umu (Ci1-Cs)-ankuicynbduuun, Hampumep, (HO He
orpannunBasice uMH) (C1-Ce)-ankmncyabPuHui, TakoW Kak METHICYIbQUHNIIT,
STHICYIb(GUHUI, TPONWICYIbPUHII, |-METHIITHIACYIbOUHIIL, OyTHICYJIb(MUHILI,
I-meTunmpormuacynbGUHII, 2-MeTUINPONUICYIbGUHWI, 1,1-a1uMeTHITHICY TbQUHIT,
NeHTWICYIbGUHII, |-MeTHnOyTHACYIbGUHMN, 2-MeTHNOyTHICYIbGUHMII, 3-MeTHII-
Ooytuncynbpunnn, 1,1-mumermnnponmincynbGuHUI,  1,2-AUMETHIIPONHICY TbQUHIT,
2,2-TUMETUIIITPOTTUIICY Ib( UHIL, I-3TrnnponuCy IbGUHUL, T'eKCUJICYIbUHIIL,
I-MeTUNMEeHTUICYIbUHII, 2-METWINEHTIIICYIbQUHII, 3-METHINEHTHICYIbQUHIIT,
4-MeTUIINEHTUIICY b UHI, 1, 1-mumernnOyTHiacynbGUHU, 1,2-mumeTnnOyTni-
cynbpunmn,  1,3-mumerunOytuicynbbuHmw, — 2,2-auMeTHIOyTwiIcy nbguHmI, — 2,3-
IUMETHIIIOY TIIICY IbGUHI,  3,3-muMeTrnOyTuncynbpuanm, |->Tundyruncyabduam,
2-3tinOytuncynbpunann, 1,1,2-tpumerunnponmiacynbunni, 1,2,2-TpUMETHITPONHII-

cynbhunn, 1-3THn-1-MeTunnponuicyabGuHII U 1-3THII-2-MeTUINPONUICY Ib(MUHHIIL.
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"AnKokcH" O3Ha4YaeT COEIMHEHHBI aTOMOM KHCJIOPOJa AJKUJIbHBIN OCTaTOK,
Hanpumep, (Ho He orpannunBasich UMH) (C1-Ce)-anKOKCH, TAKOH KaK METOKCH, 3TOKCH,
MPOMOKCH, 1-MeTHJIPTOKCH, OyTOKCH, |-MEeTHINpPOINOKCH, 2-MeTHInponokcu, 1,1-
IMMETHJIdTOKCH, TIEHTOKCH, |-MeTunOyTokcH, 2-MeTuinOyTokcH, 3-meTunoyrokeu, 1,1-
AUMETUIIIPONOKCH, 1,2-AMMETHINPONOKCH, 2,2-AUMETHINPONOKCH, 1-3THIPONOKCH,
FeKCOKCH, 1-METHJIIEHTOKCH, 2-METUJIIEHTOKCH, 3-METHIINIEHTOKCH, 4-METHJIIIEHTOKCH,
1,1-numerunOyrokcu, 1,2-mumerunOyrokcu, 1,3-mumeTunOyTokcu, 2,2-AMMeTHII-
OyTtokcH, 2,3-nuMeTuI0yTOKCH, 3,3-TUMETHIOYTOKCH, 1-3THIOYTOKCH, 2-3TUIOYTOKCH,
1,1,2-tpumerunmnponokcy, 1,2,2-TpUMETUANPONOKCH, 1-3TUJ-1-METUINPONOKCH U
1-3THI-2-METUINPOTIOKCH. AJTKEHUJIOKCU O3HA4YaeT COEAMHEHHBIH aTOMOM KHCIIOpOna
ANIKEHWJIbHBIM OCTaTOK, AJKMHHUJIOKCH O3HA4YaeT COEJUHEHHBbI aTOMOM KHCIIOpOna
ANKUHWIBHBIA OCTaTOK, Kak (C2-Cio)-, (C2-Cs)- mnu (C2-Cs)-ankenokcu wimn (C3-Cio)-,

(C3-Ce)- umu (C3-Ca)-anKuHOKCH.

" AnkunkapOoonun" (ankmn-C(=0)-), eciu He yKa3aHO WHOE, O3HAYAeT COTJIACHO
U300pETeHNI0 ANKIIIbHBIE OCTATKH, KOTOpPBbIE COenuHeHbl ¢ momommbi -S(=0)- co
ckeseroMm, Kak (C1-Cio)-, (C1-Co)- mu (C1-Cy)-ankunkapbonmn. [Ipu 5ToM KOIU4ecTBO

C-aTOMOB OTHOCHTCSI K aJIKUJIBHOMY OCTATKy B aJIKMIIKApOOHMIIbHOM IpyIIe.

"Ankokcukapoonmn” (ankun-O-C(=0)-), ecnmu He yKa3aHO HHOE, O3Ha4aeT
AJIKUJIbHBIE OCTATKH, KOTOpblE coequHeHbl ¢ nomoibo -O-C(=0)- co ckeneroM, Kak
(C1-Ci0)-, (C1-Co)- mmu (C1-Cy)-ankokcukapoonmn. IIpu 3tom konudectBo C-aTOMOB
OTHOCUTCSI K QJIKWJIBHOMY OCTaTKy B aJKOKCHKapOOHWJIBHOW rpymme. AHAJIOTHYHO
"aNKeHUJTOKCUKAPOOHWI" U "aJTKUHUJIOKCUKAPOOHUI", €CJTU HE YKA3aHO MHOE, COTJIACHO
H306peTeHI/IIO O3HA4YaOT aJIKCHUJIbHBIE WKW aJIKUHUJIIBHBIC OCTAaTKHU, KOTOPbIE C
nomotibto -0-C(=0)- coenunenbl co ckeneroM, Kak (C2-Cio)-, (C2-Ces)- mnmu (C2-Cs)-
ankermnokcukapoonmwn win (Cs3-Cio)-, (C3-Ce)- wnmm (C3-Ci)-aIKuHUIOKCUKAPOOHWIT.
HpI/I 3TOM KOoau4uecTBO (C-aTOMOB OTHOCHUTCSI K AJIKCHUJIbHOMY WJIM AJIKWHUJIBHOMY

OCTaTKy B aJIKEH- WJIN AJTKUHUIOKCUKAPOOHUIBHOMN TPYIIITe.

[Tonsitue "apun" o3HadaeT, MpyU HEOOXOAMMOCTH, 3aMELICHHYI0 MOHO-, OU- MJIH
NOJIMLUKIIMYECKYI0 apOMATHYECKYI0 CHCTEMY, MPEANOYTUTENbHO ¢ 6 - 14, ocoOeHHO
npeanouTuTensHo 6 - 10 konpreBpIMU-C-aToMaMu, HanpuMep, GeHns, HaTHII, aHTPUIL,

(beHaHTPEeHWL, U T.II., IPEATIOYTUTENBHO (PEHIIT.
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I'eTeporKIMYecKii OCTATOK (FeTEPOLMKIT) COAEPIKUT, IO MEHBILIEH Mepe, OTHO
reTepPOLIUKINIECKOe KOJBIO (=KapOOIHMKIMYECKOe KOJIbLIO, B KOTOPOM, MO MEHbINEH
Mepe, onuH C-aToM 3aMellleH TeTepoaTOMOM, MPEANOYTUTENBHO TeTepOaTOMOM U3
rpymmbsl N, O, S, P), koTopoe MoKeT ObITh HACBIIIIEHHBIM WJTH YaCTUYHO HACBILIEHHBIM U
IIPU 3TOM HE3aMELIEHHbIM WJIM 3aMELIEHHBIM, MPUYEM MECTO IPUCOEAUHEHMS K
KOJbLEBOMY aTOMy OrpaHu4eHo. Eciaum  rerepolMKIMYEecKUi  OCTaTOK WU
reTepPOLUKINYECKOE KOJIBIIO, MPH HEOOXOAMMOCTH, SIBJISIFOTCS 3aMELEHHBIMU, OHH MOTYT
ObITh AHHEJNUPOBAHBI JAPYTUMHU KapOOLMKIMYECKUMH WM TeTePOLUKIMYECKUMU
KoibliamMu. Eciiu, mpu HEOOXOOUMOCTH, MPUCYTCTBYET 3aMEINEeHHbIN [UKJIOANKWI, TO
TaK:Ke COMEPKUTCSI MHOTOIIMKTMYECKAsl CUCTeMa, Kak Hampumep, 8-a3a-Ounmkio[3.2.1]-
okTaHuJ, 8-a3a-Ounukio[2.2.2]oktanun wunud  1-a3a-Omnmkno[2.2. 1 rentun.  Ecnwu
TeTEePOLIUKITNIT SIBJISIETCS, TIPU HEOOXOIUMOCTH, 3aMEIIEHHBIM, TO TaKKe MPUCYTCTBYIOT
CIIUPOLIMKJIMYECKUE CUCTEMBbI, KaK Hampumep, 1-okca-5-aza-cimpo[2.3 |rexcun. Ecnu He
YKa3aHO HMHOE, TO TE€TEPOLMKINYECKOE KOJIBLO MPEANOYTUTEIBHO COAEPKHUT 3 - 9
KOJIBLIEBBIX aTOMOB, B YaCTHOCTH, 3 - O KOJBLIEBBIX aTOMOB, U OIWH WU OoJee,
NPEAnoUTUTENBHO | - 4, B 4acTHOCTH, 1, 2 uiau 3 reTepoaromMa B reTEPOLUKINYECKOM
KOJblle, MpeAnoYTUuTeNpHO U3 rpynnel N, O, u S, mpuueM aBa aToMa KHCIOpOAa He
JOJKHBI HAXOJIUTBHCS PSIIOM, KaK Harpumep, ¢ rerepoatoMom u3 rpynnbl N, O u S 1- unu
2-, nm 3-nuppoauaunun, 3,4-puruapo-2H-nuppon-2- wmm 3-un, 2,3-guruapo-1H-
nuppod-1- unu 2-, unu 3-, unu 4-, unu S-un, 2,5-guruapo-1H-nuppon-1- wnu 2-, unu 3-
un, 1- nmm 2-, umu 3-, unu 4-nunepununui, 2,3,4,5-reTparugponupuanH-2- Win 3-, Wiu
4-, unu 5-, unu 6-ui; 1,2,3,6-TreTparuiponupuann-1- unu 2-, wnu 3-, unu 4-, uiu S-, uim
6-mr;, 1,2,3,4-teTparuaponupuaun-1- wim 2-, unu 3-, unu 4-, wnu S-, unu 6-un; 1,4-
TUTUAPONUPUANH-1- unu 2-, unu 3-, unu 4-ujt; 2,3-TuruAponupuanH-2- Win 3-, Ui 4-,
unu S-, wim 6-wi;, 2,5-AuruaApOnupuInH-2- Ui 3-, Ui 4-, uim S-, uim 6-un, 1- umm 2-,
unu 3-, win 4-azenanun, 2,3,4,5-rerparuapo- 1 H-azenun-1- wim 2-, wim 3-, wnu 4-, win
5-, wu 6-, wnu 7-ui;, 2,3,4,7-rerparunpo-1H-azenun-1- v 2-, wnu 3-, win 4-, uiu S-,
unu 6-, unu 7-ui;, 2,3,6,7-rerparunpo-1H-azenun-1- wnn 2-, unu 3-, unu 4-ui; 3,4,5,6-
terparuapo-2H-azenun-2- unu 3-, unu 4-, unu S-, unum 6-, wimn 7-un;, 4,5-guruapo-1H-
azenuH-1- wiu 2-, unu 3-, wnu 4-ug; 2,5-quruapo-1H-asenun-1- unu -2- wnm 3-, unu 4-,
uimm S-, wim 6-, win 7-wn;, 2, 7-puruapo-1H-azenun-1- wnn -2- wnu 3-, unu 4-un; 2,3-
nuruapo-1H-azenun-1- unu -2- unu 3-, wim 4-, wnu S-, unu 6-, unu 7-ui;, 3,4-1uruapo-
2H-azenuH-2- wiu 3-, uiu 4-, unu S-, Uiy 6-, unu 7-un;, 3,6-quruapo-2H-azenun-2- uim

3-, unu 4-, uu S-, unu 6-, unu 7-um, 5,6-auruapo-2H-azenun-2- wnu 3-, unu 4-, unu S-,
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uimm 6-, wm 7-wi, 4,5-aguruapo-3H-azenun-2- unu 3-, wiu 4-, unu S-, unu 6-, uiam 7-ui;
1H-azenun-1- wnu -2- unu 3-, unu 4-, unu S-, uiu 6-, unu 7-un, 2H-azenun-2- unu 3-,
unu 4-, unu S-, unu 6-, uwnu 7-un, 3H-azenun-2- wnu 3-, unu 4-, unu S-, unu 6-, unu 7-
i, 4H-azenun-2- unu 3-, win 4-, wim S-, uiu 6-, unu 7-ui1, 2- win 3-oKcojaHui (= 2-
win 3-terparuapodypanun); 2,3-muruapodypan-2- win 3-, uiam 4-, uiam S-mi;, 2,5-
aurunpodypan-2- wimm 3-wn, 2- wid 3-, win 4-okcanuwn (= 2- wimm 3-, wim 4-
teTparuaponupanmn); 3,4-nuruapo-2H-nupan-2- viu 3-, wnu 4-, wim 5-, wiu 6-u; 3,6-
nuruapo-2H-nupan-2- wnu 3-, unu 4-, unu S-, unu 6-un;, 2H-nupan-2- wnu 3-, unu 4-,
uiu S-, win 6-wi;, 4H-nupan-2- wnm 3-, unu 4-un, 2- unu 3-, uin 4-okcenanun, 2,3,4,5-
TETParuipOOKCEeNUH-2- wiu 3-, uid 4-, wim S5-, wim 6-, wiu 7-un;, 2,3,4,7-
TETParuipOOKCEeNUH-2- wiu 3-, wid 4-, wim S5-, wim 6-, wim 7-un;, 2,3,6,7-
TETPAruiPOOKCENNH-2- WK 3-, WK 4-uj;, 2,3-AUrHAPOOKCENUH-2- WIH 3-, U 4-, Win
5-, wnu 6-, unu 7-ui; 4,5-AUruaApOOKCENUH-2- WK 3-, Ui 4-ujt;, 2,5-AUruapoOKCenuH-
2- unu 3-, unu 4-, unu S5-, unu 6-, uau 7-uit;, OKCENUuH-2- Wik 3-, Uiy 4-, uiu S-, uiu 6-,
Wi 7-ui;, 2- wa 3-rerparuapotuo@eHu;, 2,3 -quruapoTuodper-2- uiu 3-, uian 4-, win
5-um; 2,5-guruaporuoden-2- uinu 3-wmi, rerparunpo-2H-tunonupan-2- nim 3-, wiu 4-ui,
3,4-quruapo-2H-tuonupan-2- unu 3-, wm 4-, unu S-, win 6-un; 3,6-qurunpo-2H-
TUONUPAH-2- Ui 3-, WK 4-, unu S-, unu 6-wi, 2ZH-tnonupan-2- unu 3-, wiu 4-, uiu S-,
um 6-wit, 4H-tuonupan-2- unu 3-, unu 4-ui. IlpeanoururenbHbIMU 3-KOJIbLEBBIMU U 4-
KOJIBLIEBBIMU I€TEPOLIUKIIAMU SIBJISIIOTCS, Hanpumep, 1- uinu 2-a3upuanuHui, OKCUPaHUI,
TUMPAHUN, 1- unu 2-, unu 3-a3eTUANHWI, 2- Uiau 3-OKCeTaHwW, 2- Ui 3-tuetanun, 1,3-
nuokceTaH-2-ui. JlanbHelue mpuMepbl "TeTepOorUKInIa" BKIFOYAIOT YaCTHYHO HWJIH
MOJHOCTBIO TUAPUPOBAHHBIN METEPOLIMKINUECKUN OCTATOK C ABYMsI reTepoaToOMaMu U3
rpynnel N, O u S, kak, Hanpumep, 1- unu 2-, unu 3-, unu 4-nupazonuguHu;, 4,5-
nuruapo-3H-nupazon- 3- wu 4-, wiu S-ui;, 4,5-nuruapo-1H-nupazon-1- wim 3-, unu 4-,
uiu S-ui;, 2,3-auruapo- 1 H-nupazon-1- wnu 2-, wnu 3-, unu 4-, unu S-un;, 1- unu 2-, unu
3-, win 4-umuaazonuauHui, 2,3-quruapo-1H-umuaazon-1- wim 2-, wim 3-, win 4-ui;
2,5-nurunpo-1H-umunazon-1- unu 2-, unu 4-, wnu S-un;, 4,5-nurunpo-1H-umunason-1-
WM 2-, Wik 4-, Uiy S-Wuii, reKcaruponupuaasul-1- wimm 2-, wnu 3-, unu 4-un; 1,2,3,4-
TeTparuaponupuaasul-1- wmu 2-, wim 3-, wim 4-, uaua S-, wim 6-mwr;, 1,2,3,6-
TeTparuaponupuaasul-1- wimm 2-, wim 3-, wim 4-, uau S-, wim 6-mwr;, 1,4,5,6-
Terparuaponupuaasul-1- wm 3-, wmwm 4-, wm  S5-, wm  6-un,  3,4,5,6-
TeTPAruApONUpUAa3uH-3- uinu 4-, unu S-wi;, 4,5-ITuruaponupunasud-3- wim 4-umi, 3,4-

JUTAAPONUPUAA3UH-3- WIH 4-, uiu S-, wiu 6-ui;, 3,6-AUruAPONUPUIA3UH-3- WU 4-WT,
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1,6-quruaponupuaasus-1- unu 3-, wnu 4-, uaum S-, WK 6-Ujl;, FreKCaruaApONUPUMHUANH- 1 -
Wi 2-, unu 3-, unu 4-ui;, 1,4,5,6-teTparuaponupuMuani-1- uiu 2-, unu 4-, uiu S-, uin
6-mwr; 1,2,5,6-tetparuaponupuMuauns-1- wim 2-, wim 4-, uam 5-, wim 6-m; 1,2,3.4-
TeTPArupoONupUMHAUH-1- wiu 2-, wim 3-, wim 4-, uam S-, wumm 6-uj, 1,6-
OUTHAPONUPUMHUANH-1- wnu 2-, unu 4-, unu S-, wnu 6-wi;, 1,2-nuruaponupuMuauH-1-
U 2-, uim 4-, unu S-, unu 6-ui;, 2,5-AuruaponupuMuanH-2- uiu 4-, wnu S5-um, 4,5-
JUTHAPONUPUMUANH- 4- unu S-, unu 6-un; 1,4-murugponupuMuaus-1- unu 2-, unu 4-,
wiu S-, unm 6-un;, 1- wnu 2-, wnm 3-nunepasudu, 1,2,3,6-rerparuaponupasus-1- wnum 2-,
i 3- wim S-, unu 6-un, 1,2,3,4-rerparugponupasus-1- wnu 2-, unu 3-, wiu 4-, unu S-,
wmm  6-un, 1,2-guruaponupasuH-l- wmm 2-, wim 3- wmm S5-, wwm  6-wn;,  1,4-
OUTHAPONUPA3UH-1- nnu 2-, unu 3-ui; 2,3-Auruaponupasul-2- wiu 3-, uim S5-, unu 6-
Wi, 2,5-nuruaponupasus-2- wiu 3-ui, 1,3-quokconan-2- uiu 4-, unu S-un; 1,3-nuokcon-
2- unmn 4-un; 1,3-quokcan-2- unu 4-, unu S-un;, 4H-1,3-nnokcun-2- unu 4-, unu S-, i
6-mi; 1,4-nuokcan-2- wiu 3-, Wid S-, wiu 6-wi; 2,3 -quruapo-1,4-1mokcun-2- unu 3-, uiu
5-, unmu 6-un; 1,4-quokcun-2- unu 3-un; 1,2-gutnonan-3- wiu 4-un, 3H-1,2-nutnon-3-
unu 4-, unu S-wn;, 1,3-qurnonas-2- unu 4-un; 1,3-gurnon-2- wim 4-un, 1,2-nutuan-3-
i 4-wun;, 3,4-nurunapo-1,2-qutuns-3- wim 4-, wia S-, wimn 6-un;, 3,6-guruapo-1,2-
IUTUUH-3- Uiy 4-ui; 1,2-qutuun-3- unu 4-un; 1,3-gutnas-2- unu 4-, unu S-un;, 4H-1,3-
IUTHUWH-2- WU 4-, Wi S-, uin 6-1i;, U30KCa30IuAuH-2- Wi 3-, unu 4-, unu S-uin, 2,3-
TUTHIIPOU30KCA30J1-2- WU 3-, Ui 4-, uiu 5-uj;, 2,5-Auruapon3okcason-2- win 3-, uiu
4-, wnu 5-un; 4,5-IUruapor30Kcason-3- uinu 4-, unu S-un; 1,3-oxcazonuauH-2- wiu 3-,
uimu 4-, unu S-un; 2,3-guruapo-1,3-okcaszon-2- wiu 3-, unu 4-, unu S-ui;, 2,5-quruapo-
1,3-okcazon-2- i 4-, unu S-un;, 4,5-quruapo-1,3-okcazon-2- wiu 4-, unu S-un;, 1,2-
OKcazuHan-2- wiu 3-, win 4-, unu 5-, unu 6-ux; 3,4-gurunpo-2H-1,2-okcazun-2- unu 3-,
uimu 4-, unu S-, wnu 6-u;, 3,6-nurunpo-2H-1,2-okcasun-2- wnu 3-, wiu 4-, unu 5-, uiu
6-mi; 5,6-nurunpo-2H-1,2-okcasun-2- wnu 3-, unu 4-, unu S-, uiam 6-ui;, 5,6-quruapo-
4H-1,2-okca3uH-3- unu 4-, unu S-, unu 6-un;, 2H-1,2-okcazun-2- unu 3-, unu 4-, unu S-,
unu 6-ni, 6H-1,2-okcasun-3- unu 4-, unu 5-, unu 6-un;, 4H-1,2-oxcazun-3- unu 4-, unu
5-, wnu 6-ui; 1,3-okcaszuHan-2- unu 3-, unu 4-, unu S5-, unu 6-un; 3,4-npuruapo-2H-1,3-
OKCa3MH-2- WM 3-, WK 4-, uiu S-, uwim 6-un;, 3,6-quruapo-2H-1,3-okcasun-2- unu 3-,
Ui 4-, unu S-, uim 6-u, 5,6-nuruapo-2H-1,3-okcasun-2- unu 4-, unu S-, unu 6-ui; 5,6-
nuruapo-4H-1,3-okcasun-2- unu 4-, unu S-, wm 6-un, 2H-1,3-okcazun-2- unu 4-, uim
5-, unu 6-un;, 6H-1,3-okcazun-2- unu 4-, unu S-, unu 6-un;, 4H-1,3-okcazuu-2- umm 4-,

Wi S-, wim 6-wi;, MophonuH-2- win 3-, win 4-wmn;, 3,4-nuruapo-2H-1,4-okca3uH-2- wim
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3-, unu 4-, wiu S-, unu 6-wi; 3,6-auruapo-2H-1,4-okcazun-2- unu 3-, wiu S-, uinm 6-ui;
2H-1,4-oxcazun-2- unu 3-, unu S5-, unu 6-un, 4H-1,4-okcasun-2- unu 3-un;, 1,2-
OKcaszenan-2- wid 3-, wii 4-, wim S5-, unu 6-, unu 7-un;, 2,3,4,5-terparuapo-1,2-
OKcazenuH-2- uimu 3-, unu 4-, wiu S5-, wiu 6-, wim 7-un, 2,3,4,7-trerparuapo-1,2-
OKcazenuH-2- uinu 3-, umu 4-, wiu S5-, wiu 6-, wiu 7-ux, 2,3,6,7-terparuapo-1,2-
OKcazenuH-2- umu 3-, umu 4-, wiu S5-, wiu 6-, wim 7-ux, 2,5,6,7-rerparuapo-1,2-
OKCazenuH-2- wiu 3-, una 4-, wiu 5-, unu 6-, unu 7-un; 4,5,6,7-rerparuapo-1,2-
OKCa3enuH-3- win 4-, uiu S-, unau 6-, unu 7-un;, 2,3-nuruapo-1,2-okcazenuH-2- uim 3-,
wiu 4-, unu S-, unu 6-, unu 7-ui;, 2,5-nuruapo-1,2-okcazenus-2- wiu 3-, wid 4-, unm 5S-,
Ui 6-, unu 7-ug;, 2,7-nurunapo-1,2-okcasenud-2- unu 3-, win 4-, uiau S-, uiu 6-, unu 7-
un;, 4,5-quruapo-1,2-oxcazenun-3- uiau 4-, unu S-, uiam 6-, unu 7-un; 4,7-qurugpo-1,2-
OKCa3enuH-3- win 4-, win S-, uiau 6-, unu 7-ui;, 6,7-nuruapo-1,2-okcazenus-3- uim 4-,
unu 5-, unu 6-, wnu 7-un;, 1,2-okcazenuH-3- wiau 4-, unu S-, unu 6-, unu 7-un; 1,3-
OKcaszenaH-2- wid 3-, wikd 4-, i S5-, uam 6-, unu 7-un;, 2,3,4,5-rerparuapo-1,3-
OKCa3enuH-2- umi 3-, wik 4-, wii S5-, wim 6-, wim 7-un, 2,3,4,7-terparuapo-1,3-
OKCa3enuH-2- win 3-, uid 4-, wina 5-, uia 6-, unu 7-un;, 2,3,6,7-terparuapo-1,3-
OKCa3enuH-2- win 3-, uwid 4-, wini 5-, wiu 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,3-
OKCas3enuu-2- unu 4-, wm S-, unu 6-, wim 7-ui;, 4,5,6,7-terparuapo-1,3-okcazenus-2-
iy 4-, wiu S-, wim 6-, uin 7-ui;, 2,3-guruapo-1,3-okcasenus-2- uin 3-, Wi 4-, uim S-,
um 6-, wnu 7-ui;, 2,5-nuruapo-1,3-okcazenun-2- wiu 4-, unu S-, unu 6-, unu 7-um;, 2,7-
nurunpo-1,3-okcazenun-2- wi 4-, win S-, unu 6-, unum 7-un;, 4,5-purunpo-1,3-
OKCa3enuH-2- win 4-, uiu S-, unu 6-, unu 7-un; 4,7-nuruapo-1,3-okcazenus-2- wim 4-,
Ui S-, wiu 6-, unu 7-ui;, 6,7-guruapo-1,3-okcazenus-2- wiu 4-, uiau S-, uiu 6-, unu 7-
ui;, 1,3-okcazenuH-2- unu 4-, unu 5-, uinu 6-, uau 7-um;, 1,4-oxcazemnan-2- uinu 3-, UIn
5-, unu 6-, unu 7-un, 2,3,4,5-rerparuapo- 1,4-okcazenun-2- win 3-, win 4-, Win S-, uinu
6-, wnu 7-ui;, 2,3,4,7-rerparuapo-1,4-okcazenun-2- unu 3-, unu 4-, unu S-, win 6-, Win
7-un; 2,3,6,7-Tetparuapo-1,4-okcazenun-2- wiu 3-, uin S-, uiau 6-, unu 7-un; 2,5,6,7-
TeTparuapo-1,4-okcasenun-2- win 3-, Uiy S-, uim 6-, unu 7-ui;, 4,5,6,7-rerparunpo-1,4-
OKCa3enuH-2- Win 3-, Wik 4-, uiau S-, unu 6-, unu 7-ui, 2,3-auruapo-1,4-okcazenus-2-
wiu 3-, uiu S-, wiu 6-, unu 7-ui;, 2,5-npuruapo-1,4-okcasenus-2- wid 3-, Wi S-, Wi 6-,
uiu 7-um;, 2,7-nurunpo-1,4-okcasenus-2- win 3-, Win S-, uin 6-, unu 7-un, 4,5-qurunpo-
1,4-okcazenun-2- unu 3-, uiu 4-, unu S-, unm 6-, unu 7-un, 4,7-nuruapo- 1,4-oxcazenus-
2- vunu 3-, uiK 4-, uik S-, unu 6-, unum 7-uit;, 6,7-qurunapo-1,4-oxcasenun-2- uim 3-, Win

5-, unu 6-, wnu 7-unm, 1,4-oxcazenuH-2- wiau 3-, wian S5-, wiam 6-, unm 7-um,;
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W30THA30JUANH-2- UK 3-, WK 4-, unu S-uit; 2,3-TUruapon30THason-2- Win 3-, Win 4-,
Wim S5-un;, 2,5-IUruaponu30THa30n-2- WM 3-, Wik 4-, wiu S-ui, 4,5-1uruipon3oTuason-
3- umu 4-, wim S-ui;, 1,3-trazonuaus-2- wiu 3-, ik 4-, unu S-ui;, 2,3-guruapo-1,3-
TUA30J1-2- WU 3-, Ui 4-, unu S-un; 2,5-quruapo-1,3-tuazon-2- unu 4-, unu S5-um; 4,5-
aurunpo-1,3-tuaszon-2- wnu 4-, unu S5-un; 1,3-tuazunan-2- unu 3-, uwiu 4-, Uy S-, uau
6-un; 3,4-nuruapo-2H-1,3-tuasun-2- unu 3-, unu 4-, unu 5-, unu 6-ui; 3,6-guruapo-2H-
1,3-tuasun-2- unu 3-, wnu 4-, unu S-, uiau 6-un; 5,6-auruapo-2H-1,3-tuaszun-2- unu 4-,
um 5-, win 6-un;, 5,6-nuruapo-4H-1,3-tuasun-2- unu 4-, uau S-, wim 6-wn;, 2H-1,3-
THA3WH-2- WK 4-, unu 5-, unm 6-uit;, 6H-1,3-tnazun-2- unu 4-, wim 5-, unu 6-mr;, 4H-1,3-
TUA3UH-2- UK 4- win 5- unu 6-un. Jdpyrumu npumepaMu "rerepouukinia” sBIsSeTcs
YAaCTUYHO WJM TMOJHOCTBIO TUAPUPOBAHHBIA TIE€TEPOLUKINYECKUI OCTaTOK C 3
rerepoatromamu u3 rpynnel N, O u S, kak Hanpumep, 1,4,2-1MOKCa30MUINH-2- UITH 3-,
unu S-un; 1,4,2-nuokcazon-3- unu S5-un;, 1,4,2-nuokca3uHal-2- Uiy -3- uiu S-, unu 6-
un, 5,6-nurunpo-1,4,2-nuokcasun-3- uiu S5-, unu 6-ui, 1,4,2-anokcasun-3- uim S-, Win
6-mi; 1,4,2-nuokcazenan-2- wiu 3-, Win S5-, unu 6-, unu 7-un;, 6,7-quruapo-SH-1,4,2-
OUOKCA3eNuH-3- Wi S-, uiu 6-, wnu 7-un, 2,3-quruapo-7H-1,4,2-nuokcasenus-2- uimn
3-, um 5-, uim 6-, unu 7-wui;, 2,3-quruapo-SH-1,4,2-nuokcazenus-2- unu 3-, win S-, uiu
6-, wnu 7-un, SH-1,42-guokcazenund-3- wunu S-, wium 6-, unu 7-un;, 7H-1,4,2-
OUOKCA3eNUH-3- WK 5-, unu 6-, unu 7-ui. IIpumepsl CTpyKTyp Ui 3aMELIEHHbIX, [IPU

HeO6XOIlI/IMOCTI/I, r€TEPOLUKIIOB TAKXKE YKa3aHbl HUXKE!
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Ecnu ocHOBHOE BEIeCTBO 3aMEIEeHO "OTHUM HITH 00Jiee OCTaTKaMH" U3 NePEdHs
OCTATKOB (= IPYIII) UK U3 OCHOBHOMH I'PYIIIbI OCTATKOB, TO COOTBETCTBEHHO OHO MOYKET
OBITb OOHOBPEMECHHO 3aMCIICHO HCCKOJbKUMU OJWHAKOBBIMH W/ UIIH CTPYKTYPHO

pa3InIHbIMU OCTATKaAMU.

Ecmn p€4b UACT O HaCTUYHO UJIU MOJIHOCThIO HACBIIICHHOM I'€TEPOLUKIIE a30Ta,
TO OHO MOJKET OBITh CBSI3aHO C OCTATKOM MOJIEKYJIBI KaK C MOMOIIbIO YIJIEPOAA, TaK U C

IMOMOIIBIO a30Ta.
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B kauecTBe 3amecTuTeNeil AJsI 3aMELIEHHOrO TIeTepOIMKIMYECKOro OCTaTKa
MNPUHUMAKOT BO BHUMAHUE HA3BAHHBIC HUKE 3aMECTUTEIIN, TAKKE JOIMOJIHUTCIIBHO OKCO
u THOKCO. OKcorpymnma B KayecTBe 3aMEeCTUTeNs] Ha KojbLieBOM C-aToMe O3Hadaer,
Harpumep, KapOOHWJIBHYIO TPYIIY B TeTepoLUKINYeckoM Kousble. Koropas Takike
NPENNOYTUTENIBHO BKJIOYAET JIAKTOHBI M JakTambl. OKCOrpynma TakXke MOXKeT
BO3HUKHYTh Ha KOJIbLIEBBIX IETEPOATOMAX, KOTOPbIE MOTYT HAXOIMTHCS HA PAa3HBIX
JTamnax OKHCIeHUs, Hanmpumep, mpu N u S, u 00pa3oBaTh B 3TOM Cily4ae, HampuMmep,
nuBanentHyto rpymnmy N(O), S(O) (taxke cokpaterno SO) u S(O); (Takske COKpaIeHHO
SO») B rereporukinyeckoM kosbue. B cnydae —N(O)- u —S(O)-rpynn cOOTBETCTBEHHO

NPUCYTCTBYIOT 00a SHAHTHOMEPA.

CornacHo n300peTeHnIo MoHsATHE "TeTepoapil” 03HAYaeT reTepoapoOMaTHIECKIE
COEAMHEHMs], T.€. MOJHOCTHIO HEHACBILIIEHHbIC APOMATHYECKHE TeTEPOLUKINYECKUE
COEAMHEHHMs, MPEANOYTUTENBHO O3Ha4daer S-7-ujeHHble Kojgpma ¢ 1 - 4,
MPEANnoOYTUTENbHO 1 WiaM 2 OJUHAKOBBIMH WJIM PA3JIMYHBIMU TeTEpPOaTOMaMH,
npennoututesibio O, S wim N. ['erepoapmiamMu COTNIACHO W300PETEHHIO SIBJISFOTCA,
Hanpumep, 1H-muppon-1-un;, 1H-nuppon-2-un;, 1H-nmuppon-3-un; ¢ypan-2-wr;, ¢pypas-
3-un;, Tuen-2-un, Tuen-3-un, 1H-umugazon-1-un, 1H-umupazon-2-un;, 1H-umunazon-4-
un, 1H-umunason-5-un;, 1H-nupason-1-un, 1H-nupason-3-un, 1H-nupason-4-un;, 1H-
nupason-S-un, 1H-1,2 3-tpuazon-1-un, 1H-1,2,3-rpuazon-4-un, 1H-1,2,3-tpuazon-5-un,
2H-1,2,3-tpuazon-2-un, 2H-1,2,3-tpuazon-4-un, 1H-1,2,4-tpunazon-1-un, 1H-1,2,4-
Tpuason-3-un, 4H-1,2,4-rpuazon-4-un, 1,2,4-oxcaguaszon-3-uiu, 1,2,4-oxcaanazon-5S-umn,
1,3,4-oxcamnazon-2-ui, 1,2,3-okcamua3zomn-4-u, 1,2,3-0kcamma3oi-5-m, 1,2,5-
OKCaAna3o-3-ui, a3€NUHNI, MUPUAUH-2-UJ1, TUPUANH-3 -1, TUPUAUH-4-1J1, TUpa3UH-2-
WJ1, TUPA3UH-3-UJI, MUPUMUANH-2-UJT, TUPUMUANH-4-UJI, TUPUMUANH-5-UJ, TUPUIA3UH-
3-un, nupuaazud-4-un, 1,3,5-trpuasun-2-un, 1,2,.4-tpuasun-3-un, 1,2,4-rpuasun-5-umn,
1,2,4-tpuazun-6-un, 1,2 3-tpuaszun-4-un, 1,2,3-trpuasun-S-un, 1,2.4-, 1,3,2-, 1,3,6- u
1,2,6-0KCa3uHUII, H30KCA30JI-3-H1JI, H30KCA30I-4-1JI, n30KCca30J-5-mi, 1,3-okca3on-2-u,
1,3-okcazon-4-u, 1,3-0kcaz30-5-1i1, H30THA30JI-3 -1, H30THA30JI-4-HJ1, U30THA30I-5-1]I,
1,3-tnazon-2-un, 1,3-tnazon-4-un, 1,3-THazon-5-uji, OKCENWHWJ, TUenuHuu, 1,2,4-
Tpuasononun u 1,2 4-nuazenunun, 2H-1,2,3,4-rerpason-5-un, 1H-1,2,3,4-rerpaszon-5-

un, 1,23 4-oxcarpuaszon-S-un, 1,2,3,4-tuatpuason-S-un, 1,2,3,5-okcarpuason-4-uin,

2

1,2,3,5-tnatpuason-4-mwi. Jlanee rerepoapuiibHbIe TPYIIIBI COTJIACHO HM300PETEHUIO

MOTyT OBITD 3aMElICHbI OAJHUM WIH 60.]'[66, OOWHAKOBBIMU WUJIU PA3JIUIHBIMU OCTATKAMU.
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Ecnu nBa coceqnux aroma yriepoza siBIsSOTCA KOMIIOHEHTOM APYTroro apoMaTHYeCKOTo
KOJIbLIA, TO Pe4Yb HAET 00 aHHEJUIMPOBAHHBIX TeTePOAPOMATHUECKHX CHCTEMaxX, Kak
OEH30KOHIEHCHPOBAHHBIE UJTH HECKOJIBKO pa3 aHHEJUTMPOBAHHBIE TeTepOapOMAaTHUECKHE
coenuHeHus. [IpenmodTuTeNnbHBIMU  SIBJISIFOTCS,, HAIMpUMep, XWHOJUH (Harpumep,
XHUHOJIMH-2-WJI, XUHOJIHH-3-1JI, XUHOJIMH-4-1J1, XHHOJHH-5-1JI, XUHOJIHH-0-1JI, X HTHOJIMH-
7-W1, XUHOJUH-8-W1IT); U30XUHOJUH (HAPUMEp, M30XHHOJINH-1-1JI, U30XUHOIMH-3 -1,
W30XUHOJIUH-4-H1, W30XHUHOJIMH-5-1J1, U30XHHOJUH-0-WJI, W30XUHOJINH-7-1JI,
WU30XUHOJIMH-8-UJT); XWHOKCAJWH, XWHA30JIMH, UWHHOJWH, 1,5-HadTupunun; 1,6-
Hadrupunus; 1,7-vadtupunun; 1,8-nadTupunun; 2,6-Hadrupunun; 2,7-HadTUPUANH,
dTanasuH, NUPUAONMUPAZUH, MNUPUAOITUPUMUINH, MNHPUAOTUPHUIASHH, MTEPUIUH,
MUPUMUATOTUPUMUINH. [TprMepamMu reTepoapuiia Tak:ke SBIISIOTCS S- WM O-4JIeHHBIE
OeH30KOHIEHCUPOBaHHbIE Koyblla u3 rpynnsl 1H-uanon-1-un, 1H-unpon-2-un, 1H-
uanon-3-wi, 1H-unpon-4-un, 1H-wapon-5-wn, 1H-usgon-6-un, 1H-uspon-7-un, 1-
oenzodypan-2-un, 1-0ensodypan-3-mwi, 1-Oenzodypan-4-un, 1-6ensodypan-S-un, 1-
oenzodypan-6-un, 1-6enzodypan-7-ui, 1-6enzornoden-2-un, 1-6enzornoden-3-mn, 1-
Oenzornoden-4-un, 1-6enzotnoden-S-un, 1-6enzornodpen-6-umn, 1-6enzornoden-7-mm,
1H-unpazon-1-un, 1H-unnazon-3-un, I1H-unnazon-4-un, 1H-unnason-S5-un, 1H-
uHAa30a-6-un, 1H-unnazon-7-un, 2H-ungazon-2-un, 2H-uanazon-3-un, 2ZH-unnazon-4-
un, 2H-unnazon-5-un, 2H-unnazon-6-un, 2H-ungason-7-un, 2H-uzounnon-2-un, 2H-
m3ouHpoa-1-un, 2H-mzounmon-3-un, 2H-m3sounpon-4-un, 2H-wsomnpon-5-wn, 2H-
u3ouHnoN-6-ui, 2H-uzounnon-7-un, 1H-6ensumunaszon-1-mwn, 1H-6eH3umunazon-2-u,
1H-6ensumunazon-4-un, 1H-Gensumupazon-5-un, 1H-Oensumupazon-6-un, 1H-
OensumMugazo-7-umn, 1,3-0enszokcason-2-un, 1,3-6en3okcason-4-m, 1,3-0eH30kca30i1-5-
un, 1,3-Oensokcaszon-6-mwn,  1,3-Oensokcason-7-wi,  1,3-Oensztuaszon-2-um,  1,3-
Oenstuazon-4-un, 1,3-0en3tuaszon-5-un, 1,3-OeHsztuazon-6-un, 1,3-0eH3THA30I-7-HII,
1,2-6en3uzokca3on-3-un, 1,2-OeHzusokcazon-4-un, 1,2-0eH3uzokcazon-5-um, 1,2-
OeH3M30KCa30J1-0-11, 1,2-6eH3130KCa301-7 -1, 1,2-6eH3130THA30II-3 -1, 1,2-
OeH3M30THA30JI-4-1]T, 1,2-6eH3130THA30I-5-111, 1,2-0eH3U30THA30I-6-111, 1,2-

OeH3U30THA30II-7-1I1.

Haspanue "ranoreH" osHaudaer, Hanpumep, ¢grop, xuop, Opom mmm Hon. Ecnm
Ha3BaHUE WCTOJB3YIOT Ul OCTaTKa, TO "rajioreH" O3Ha4aeT, Hampumep, atoM (Qropa,

xJiopa, Opoma mnu oxa.
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CormacHo wm300pereHnro  "ankuia' O3HaUaeT € NPSAMOH  LENbI0 WK
Pa3BETBJICHHBIM, HACBILEHHBIN YITIEBOMOPOAHBIM OCTATOK C OTKPBITOU LIETIBIO, KOTOPBIH,
npy HEOOXOMUMOCTH, 3aMelleH OUH MK Ooiee pa3 U B MOCIEHEM CIIydae Ha3bIBAETCS
"zamemeHHbI ankun". IIpeanodTUTENbHBIMH  3aMECTHTESIMM - SIBJISFOTCSI  aTOMBI
rajloreHa, ajKOKCHU-, TaJlOaJIKOKCH-, LUAHO-, AJKUITHO, TajJOaJKUITHO-, AMUHO- WU
HUTPOTPYIIIbI, OCOOEHHO MPEATIOYTUTENbHBIMH SIBJISIFOTCS. METOKCH, METIII, (PTOpaIKUII,
LIUAHO, HUTPO, PTOP, XJ10p, Opom wiu fox. [Ipedukc "Ouc" Takxke BKIFOUAET KOMOUHALIMN

Pa3JINYHBIX AJKUIBHBIX OCTATKOB, HAPUMED, METUJI(ITHIT) MITH STHII(METHI).

"Tamoankun", "-ankeHuna" U "-aJKUHUI" O3HAYAOT 3aMEIEHHbIE OJHHAKOBBIMHU
WA Pa3IMYHBIMUA aTOMAaMU TaJIOTeHa, YaCTUYHO WIIH TOJTHOCTBIO, AJIKWII, AJIKSHIT FITH
ANKUHWI, HANpUMep, MOHOTAJOANKWI (= MOHOTAJIOTCHAJKWI), Kak Hampumep,
CH>CHCI, CH,CH,Br, CHCICH3, CH»Cl, CH»F; nepranoankun, kak Hanpumep, CCl3,
CCIF;,, CFCl,, CF,CCIF,, CF,CCIFCF3; monuranoankui, kak nanpumep, CH>CHFCI,
CF,CCIFH, CF,CBrFH, CH>CFs3; [1pu 3TOM NOHSsITHE NMEePrajoaiKuiI TAKKE BKIIIOYAET B

ceOst MoHATHE Nep(TOPATTKUIL.

"T"anoankokcu" o3Havaer, Hampumep, OCF;, OCHF,, OCHF, OCF:CFs3,
OCH>CF3 u OCH;CH)Cl; »Tu 3HaueHHs] COOTBETCTBEHHO TaK)Ke OTHOCSTCS K

raJjoajIkCHWIY U APYIruM, 3aMCIICHHBIM IaJIOTCHOM OCTaTKaM.

Hanpumep, nonsatue "(Ci-Ci)-anmkun" sBJsIeTCS COKpAIUEHHBIM BapHaHTOM
HaNMCaHUs AJIs aJKUja C IPsMOM LENbI0 WIN Pa3BeTBICHHOrO ajnkuia ¢ 1 - 4 atomamu
yIiiepona, COOTBETCTBEHHO NaHHBIX obsacté mist C-aTOMOB, T.€. COREPIKUT OCTATKH
MeTWJIa, 3Tuia, |-nponwia, 2-nponuia, 1-0ytuna, 2-0yTuia, 2-MeTUIINPOITUIIA UITH TPET-
Oytuna. OOBIYHO aJKWJIbHBIE OCTAaTKH ¢ 00nacThio C-aTOMOB, KOTOpas MPEBBILIAET
ykaszanHble 3HaueHus, Hanpumep, "(C1-Ces)-ankun", Takke COOTBETCTBEHHO COAEpIKAT
aJKWIbHbIE OCTATKU C NPSMON LENMbI0 WIM Pa3BETBJICHHbIE AJKWIIbHbIE OCTaTKH,
umeromue Oospinee KoauuecTBo C-aTOMOB, T.€. COTJIACHO MPUMEPY TAKKe AJIKHIIbHBIE

OCTaTKu ¢ 5 u 6 C-atoMaMu.

Ecnu He ykazaHO HHOE, TO YINIEBOJOPOAHBIE OCTATKH, KakK aJIKUJIbHBIE,
ANIKCHIJIbHBIE W AIKUHUJIBHBIE OCTATKH, TAK)KE B KOMOMHUPOBAHHBIX OCTATKAX, HI3IIHE
YTJIEPONIHBIE CKENEThI, HarpuMmep, ¢ 1 - 6 C-aToMaMu UM B HEHACBILEHHBIX TPYMIax C
2 - 6 C-aromamu, TMPEANOYTUTENBHO AJIKWIbHBIX OCTATKAax, TaKKe€ B TaKHX

KOM6I/IHI/IpOBaHHbIX OCTaTKax, KaK aJIKOKCH, TaJIOAJIKUJ U T.A., O3HAYANOT, HAIIPpUMED,
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METHJI, STWJI, H- WIH U30MPOIWI, H-, H30-, TPET- WU 2-OyTHJI, IEHTUJIbI, TeKCUJIBbL, KaK
H-T€KCUJI, M30TeKCHI U 1,3-TUMEeTHIIOYTHII, TeNTIIIbI, KaK H-TeNTUJI, 1-MEeTHITeKCHIT U
1,4-nuMeTUNITNIEHTUT; aJIKEHUJIbHbBIE U AIKMHUJIbHBIE OCTATKU O3HAYAIOT HEHACBIIIECHHbBIC
OCTaTKH, COOTBETCTBYIOLIUE AJIKUIbHBIM OCTaTKaM, PUYEM PUCYTCTBYET, 10 MEHbLIEH
Mepe, OfHa ABONHAs WIM TPOWHAs CBs3b. lIpeAnoyuTUTENbHBIMU SABJISIFOTCS OCTATKHU C

OZIHOM ABOMHON UM TPOHHOMH CBS3BIO.

ITonsitue "ankeHun" Takke OCOOEHHO NPENNOYTHTENILHO BKJIFOYaeT B ceds
YIJIEBOJOPOAHBIM OCTAaTOK € MPSIMOM LENBbIO WIM PA3BETBIEHHBIN YIJI€BOAOPOIHBIN
OCTaTOK C Pa3BETBJICHHOW IIEMbI0, UMEIOINU Oojiee OMHON NBOWHOW CBs3H, Kak 1,3-
OyTtanueHun u 1,4-nIeHTAANESHI, a TAKKe aJUICHUJIbHBIE WIH KyMYJICHIIbHbBIE OCTaTKH C
ONHOW WJIM HECKOJbKHMH JBOWHBIMH CBSI3IMH, Kak Hanpumep, amuteHwn (1,2-
npornaguennn), 1,2-0yraguernn u 1,2,3-NMEHTaTPUEHMII. AJIKEHWI O3HAYaeT, HAIIPUMED,
BUHWJI, KOTOPBIH, MPU HEOOXOIUMOCTH, MOXKET OBbITh 3aMEIeH APYTHMMH aJTKHJIbHBIMU
ocraTkamu, Hanpumep (HO He orpaHuumBasich 3TuM) (C»-Ce)-amkeHun, kak dTeHm, 1-
NpOMeHWI, 2-niponieHu, 1-mMeTwiaTenwt, 1-0yrenwn, 2-6yrenwn, 3-0yrennn, 1-metni-1-
NPONEHMNI, 2-meTwi-l-nponeHun, 1-merun-2-nponeHun, 2-MeTWiI-2-poneHun, 1-
TIEHeHWJI, 2-TIEHeHII, 3 -TIeHeH W, 4-nieHeHw, |-metui-1-0yrenun, 2-metw-1-0yTeHun,
3-metun-1-Oyrenun, 1-merun-2-0yrennn, 2-meTun-2-0yTeHun, 3-MeTun-2-0yreHu, 1-
MeTUII-3-0yTeHm, 2-MeTU-3-0yTeHm, 3-meTui-3-0yrenu, 1,1-auMernn-2-nponeHus,
1,2-numerun-1-nponenun, 1,2-gumerun-2-nponenun, 1-stun-l-nponenun, 1-3Tmn-2-
MIPOMEHUJI, |-reKCeHm, 2-reKCeHnI, 3-reKCeHu, 4-reKCeHmu, S-rekceHun, 1-metumn-1-
TeHEHWI, 2-MeTuI-1-nieHenwn, 3-meTwn-1-nenenun, 4-metui-1-nenedun, 1-merwn-2-
TEHEHWJI, 2-MEeTUJI-2-TIEHeHWI, 3-MeTHI-2-NIeHeHWN, 4-MeTuia-2-neHeHun, |-metun-3-
TEHEHWJI, 2-MEeTUJI-3-TIEHeHWNI, 3-MeTHI-3-NIeHeHWN, 4-MeTuiI-3-neHeHun, |-MeTun-4-
TeHEHWT, 2-MeTUI-4-nIeHeHwn1, 3-MeTui-4-neHeHun, 4-metun-4-nenenun, 1,1-qumernn-
2-0yrenun, 1,1-numerun-3-Oyrennn, 1,2-qumernn-1-Oyrenwun, 1,2-numeTnn-2-0yTeHu,
1,2-nmumernn-3-0yrenmn,  1,3-mumerun-1-6yrennn, 1,3-gumernn-2-Oyrenwn, 13-
aUMeTHN-3-OyTeHm, 2,2-nuMetui-3-0yrenun, 2,3-nqumeri-1-0ytenwn, 2,3-I1uMeTu-
2-0ytenun, 2,3-numetun-3-0yrennn, 3,3 -qumeri-1-0ytenwn, 3,3-numMeTnin-2-0yTeHuI,
1-3Tun-1-Oyrenun, 1-3tun-2-0yrenun, 1-3tun-3-Oyrenun, 2-3tuin-1-0yrenun, 2-3Tui-2-
Oyrenmn,  2-3Tui-3-OyTeHmI, 1,1,2-TpumMeTHN-2-IPONEHNUII, 1-aTun-1-merun-2-

MPONEHUI, 1-3Tumn-2-metun-1-nponenun u 1-3Tumn-2-meTumn-2-nponeHuI.
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[Tonsitne "ankuHWI" Takke OCOOEHHO NPEONOYTUTENIbHO BKJFOYAaeT B Cels
YIJIEBOAOPOAHBIE OCTATKU C MOPSIMOM LIENBIO WJIH Pa3BETBJICHHBIE YIJIEBOJOPOAHBIE
OCTaTKH C OTKPBITOH LENbl0, MMEIoLIe OoJjiee ONHOM TPONHHON CBSI3U, WM TaKXKe
UMEIOIIHe OHY WM OoJiee TPONHBIX CBs3eil W OAHY MM Ooyiee NBOMHBIX CBS3EH, Kak
Harpumep, 1,3-Oyratpuenun wiam 3-nenreH-1-us-1-ui. (Cz-Ce)-aKUHMIT O3HAUAET,
HarnpuMmep, STUHWI, |-nporuHm, 2-niponuami, 1-Oytunwn, 2-Oytuamn, 3-Oytunui, 1-
METUJI-2-IPONUHU, |-TIEHTUHWI, 2-TIEHTUHWI, 3-TIeHTUHWJ, 4-TIeHTUHWI, |-mMeTun-2-
Oytunni, 1-metin-3-0ytunnn, 2-mMeTun-3-0ytunu, 3-metui-1-0ytunmn, 1,1-aqumern-
2-nponuHu, 1-3TUN-2-ponuHu, 1-rekCuHuI, 2-reKCUHUI, 3-reKCUHWI, 4-reKCUHUJI, S-
TeKCUHWI, 1-MeTUN-2-eHTUHW, 1-MeTUN-3-eHTUHWI, 1-MeTHI-4-NeHTUHW, 2-MeTHII-
3-eHTUHUN, 2-MeTUI-4-TIEHTUHWJ, 3-METWUI-1-TIeHTUHWI, 3-MeTuia-4-neHTuHun, 4-
MeTHI- | -eHTuHWI, 4-metun-2-neHtudwi, 1,1-gu-metnn-2-0ytunun, 1,1-numerni-3-
Oytunmi, 1,2-gumernn-3-Oytunun, 2,2-gumernn-3-0ytuHun, 3,3-aumeTi-1-0yTuHun,
l-otun-2-Oytunmn, 1-3tun-3-OytuHun, 2-3THn-3-OytuHun wu  1-3THn-1-merni-2-

MIPOMUHUIL

[Monsitne  "uukinoankwi'  oO3HadaeT  KapOOLMKJIMYECKYI0, HACBHIIIEHHYIO
KOJIBLIEBYEO CHUCTEMY, MPENINOUTUTENBHO, ¢ 3 - 8 KoybLeBbIMU C-aTOMaMu, Hampumep,
LUKJIONPONUJI, LUKJIOOYTHJ, LMKJIOMEHTHJI FJIM IUKJIOTeKCWI, KOTOopasi, TpHu
HEOOXOIMUMOCTH, TaKXK€ MOKET OBITh OBITh 3aMeIleHa, MPEeNNOUYTUTEIHHO BOAOPOIOM,
AJIKWJIOM, QJIKOKCH, IIHaHO, HUTPO, AJIKIJITHO, TaJOAJKUITHO, TaJIOTEHOM, aJIKeHUJIOM,
AJIKMHUJIOM, TaJIOAJIKUJIOM, aMUHO, AJTKUJIAMUHO, OMCAIKIIIAMIHO, aJIKOKCHAPOOHUIIOM,
TUAPOKCUKAPOOHUIIOM, apHIIAIKOKCUKAPOOHUIIOM, aMHUHOKapOOHHIIOM, aJIKMJIAMHUHO-
KapOOHWJIOM,  LUKIOAJTKUJIAMUHOKapOoHujaoM. Ecim, mnpu  HeoOXOIUMOCTH,
MPUCYTCTBYET 3aMEIICHHBIN [IUKIOATKUI, TO TaAKKe COAEPKUTCS IUKITNYeCKasi CHCTeMa
C 3aMECTUTEJISIMU, MPUYEM TaKKe MPUCYTCTBYIOT 3aMECTHTENIN C IBOWHOW CBSI3bIO Ha
IUKJIOAJIKUJIBHOM OCTaTKe, HANPUMep, TaKasl aJIKUJIUACHOBAS TPYINa, KaK METHIUIEH.
Ecnu mpucyrcTByer, mnpu HEOOXOAUMOCTH, 3aMEIICHHBIHIUKIOAIKII, TO TaK¥kKe
CONlepsKaTCsl  MHOTOLMKINYeCKHe  anudaThdecKue CHCTeMbI, Kak, Hampumep,
ounmkiio[ 1.1.0]0yran-1-un, Ownwmkio[1.1.0]0yran-2-un, Ourmkio[2.1.0]mentan-1-umm,
ounmkiio[ 1.1.1]menran-1-wn, ounukino[2.1.0]nenran-2-wn, 6urmkio[2.1.0]menran-5-wun,
ourukio[2.1.1]rekcun, ourukio[2.2. 1] renr-2-um, ourukio[2.2.2 JokTaH-2-ui,
ourukio[3.2.1]okran-2-um, ourukio[3.2.2 |JHoHaH-2-1J1, afaMaHTaH- -1 1 afaMaHTaH-

2-un, a TaKke CUCTeMbl, Kak Hampumep, 1,1'-Ou(umkmnonpornmn)-1-wn, 1,1'-
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oun(umknonponmn)-2-mwit.  [lonsatue "(Cs-C7)-uuknoankuna" o3HA4YaeT COKPAIEHHBIN
BAPUAHT HANMCAHUs Ul LUKIOAJKWIA, COAepKamero 3 - 7 aTOMOB yrjeponaa

COOTBCTCTBCHHO JIsA JAHHBIX obnactu C-aTOMOB.

Ecnu, npu HeOOXOIUMOCTH, MPUCYTCTBYET 3aMEIIEHHbIH LUKIOAIKII, TO TAKKe
COIEPIKUTCS  CIHMPOLMKIMYECKass  anudaThyueckass CHCTeMa, Kak  HarpuMep,
criupo[2.2|nent-1-un, cnupo[2.3]rekc-1-un, cupo[2.3|rekc-4-un, 3-criupo[2.3 Jrekc-5-

w1, criupo| 3.3 Jrent-1-un, cniupo[3.3 Jrent-2-m.

"I{uknoankeHuI" O3HAYAeT KapOOLMKIMYECKYI0, HEAPOMATHUYECKYIO, YaCTUYHO
HEHACBIIEHHYIO KOJIbLIEBYIO CUCTEMY, MMPEANIOUTUTENBHO C 4 - 8 C-aToMamu, Hanmpumep,
1-iuknobyTennn, 2-muKI00yTEeHW, |-LUKJIONEHTeHW, 2-IMKJIOMEHTEHWI, 3-IHKJIO-
MEHTEHWI, WIXA |-IIUKJIOTeKCeHM, 2-IMKJIOTE€KCeHUI, 3-IIUKIOTreKCeHWI, 1,3-IuKIIo-
reKCaaueHuI Win 1,4-1UKIOreKCagueHu, MPUIeM TaKKe NPUCYTCTBYIOT 3aMETCUTENH C
JNBOWHOW CBSI3bI0 HAa LIMKJIOAJIKEHWIBHOM OCTaTKe, HAlpUMep, Takas aJKWINIEHOBas
rpymmna, kKak MeTwiunaeH. Ecim, mpu HEoOXOOUMOCTH, MPUCYTCTBYET 3aMelIEeHHBIN

HUKJIOAJIKEHNUJI, TOACHCHUS TAKXKE OTHOCATCH U K 3aMCIICHHOMY LIUKJIOAJIKUITY.

[Mousitne "anmkunupen", Hampumep, Takke B (opme (Ci-Cio)-ankmnuaena,
O3HaUaeT OCTATOK C MPSIMOH LEMbI0 WJIM PA3BETBJIEHHOTO C OTKPBITOM IEMNbIO
YIJIEBOAOPOAHOIO OCTATKA, KOTOPBIN CBA3aH C MOMOLIBIO IBOMHOM CBsi3U. ECTECTBEHHO
B Ka4eCTBE MECT COCJUHEHUH IJIsl ajJKWINIEHOB NMPUHUMAIOT BO BHUMAHHE TOJBKO
MO3HMLIMK HA OCHOBHOM BEINECTBE, HAa KOTOPhIX 1Ba H-aromMa MOryT ObITh 3aMeIlEHbI
OBOMHBIM COEQUHEHHeM, ocTaTkamu sBjstorcs, Hampumep, =CH,, =CH-CHj,
=C(CH3)-CHs, =C(CH3)-C,Hs wmu =C(C;Hs)-C,Hs IluknoankuwiuaeH O3Ha4YaeT

KapOOLMKITMYECKHI OCTATOK, KOTOPBINA COEAUHEH C TTIOMOIIBIO TBOWHOTO COEMHEHUSI.

"Apunankun" o3HadaeT COeJUHEHHbIN aJKUIbHOM TPYINON apUIIbHBIN OCTATOK,
"reTepoapunaikui’ O3HauYaeT COEJUHEHHBbIM aJKUJIbHOW TIPYNION TIeTepoapHbHBbIMN
OCTaTOK M "TeTepOLMKIMIANKWI" O3HayaeT COEIUHEHHBbIM AaJKWUJIbHOM TIpynmnoi

FeTepOLII/IKJ'II/IJIbHI:Jﬁ OCTaTOK.

CornmacHO wu300peTeHHI0 "TajoankuiaTHO" - OTHENbHO WJIH B Ka4eCTBE
KOMIIOHEHTa XMMUYECKOM TIpynmbl - O3HadaeT JMHEWHbIN WM pa3BETBJICHHbIN S-
raJIOreHaJIKIL, PEAno4YTUTEIbHO ¢ 1 - 8 umm ¢ 1 - 6 aromamu yriepona, kak (C1-Cs)-,

(C1-Co)- mmu  (C1-Cy)-ranoankuntio, Hampumep (HO HE OrpaHUYHUBAsCH HMH),
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TpudropmeTnnTHO, NeHTaQTOPITHATHO, AUdTOp™MeTHI, 2,2-nudropsT-1-nnruo, 2,2,2-

mudropaT-1-unruo, 3,3,3-nporn-1-untuo.

"["anouuknoankun" O3Ha4YaeT YAaCTUYHO WJIM TOJHOCTBK  3aMELIEeHHbIN
OIMHAKOBBIMU WJIM PA3JIMYHBIMU aTOMaMH rajoreHa, kak Hampumep, F, Cl u Br, onnn
raJIoAJIKMIJIOM, KaK HampuMep, TPUPTOPMETHUIOM WIN TUPTOPMETHUIOM IMKJIOAJIKHIL,
Hanpumep, 1-pTopuukionpor-1-un, 2-propuukionpor-1-ui, 2,2-nudpTopuukionpon-1-
wi, 1-¢propuuknodyr-1-un, 1-tpudropMerminukionpon-1-mi, 2-rpudToOpMETUIILHKIIO-
npon-1-un, 1-xnop-uuknonpon-1-un, 2-xnopuukiaonpon-1-uu, 2,2-auxiaopuuKiIonpon-

1-um, 3,3-gudropuukiaodyTui,

CornacHo n300peTeHH0 "TPUANKIIICHIHIT" O3HAYAET - OTAENIbHO W B KAYeCTBE
KOMIIOHEHTAa XUMHUYECKOW TPYMIbl - JIMHEHHBIH WM pa3BETBIICHHBIA Si-aJKuJ,
npeanouTuTeNbHO ¢ 1 - 8 mimu ¢ 1 - 6 atomamu yriepona, kak Tpu-[(C1-Cg)-, (C1-Ce)- mu
(C1-Cy)-anxwn|cunmn, Hanpumep (HO HE OrPaHUYUBASCH WMH), TPUMETHUIICHIIMI,
TPUSTHIICHITIIL, TPH-(H-TIPOITIIT)CHIIIIL, TPU-(M30MPOIIIIT)CUIIHI, TPU-(H-OyTHIT)CHITHIL,
Tpu-(1-metunmpon-1-wn)cunmn, Tpu-(2-merunmnpon-1-wn)cummn, tpu(l, l-gumermnaT-1-

YUT)CHITAUL, TPH(2,2-TUMETUIIST- | -1IT)CHITHIL.

Ecnu mpu cnBure BOOOpoAa COEAMHEHHUs MOTYT OOpa3oOBBIBATH TayTOMEPHI
KOTOpbIE CTPYKTYPHO He oxBaueHbl oOmmel ¢opmyinoii (I), To 3TH TayTOMepsl TeM He
MeHee BKJIFOUEHBI B ONpeieNeNIeH s CoerHeHni oowmeit popmyssl (1), ecu onpeneneHHbIi
TayTOMEp He SIBJISAETCS MpeaMeToM u3o0pereHus. Tak, Harpumep, MHOTHE KapOOHHJIbHBIE
COeIMHEHUs] MOTYT IPUCYTCTBOBATD KaK B KETOPOpMe, TaK U B €HOJIBHON (hopMe, puieM

o0e popmbl BKIIIOYEHBI B ONpeeieHrst coequHeHuii oowmeit Gpopmyier (I).

Coenunenust obmeli ¢popmyinbl (I) B 3aBUCUMOCTH OT BHAA M OT COEOUHEHMSI
3aMeCTHTEJIeH MOTYT MPHUCYTCTBOBATh B BHJE CTEPEOH30OMepOB. Bee onpeneneHnble nx
0co00l MPOCTPaHCTBEHHON (OPMOU BO3MOXKHBIE CTEPEOU3OMEPBI, KaK YHAHTHOMEPHI,
nractepeonzomepsl, Z- u E-m3omepsl, nmpencrasnens! B 00uieid popmyae (I). Hampumep,
NPUCYTCTBYET O/IHA WK OOJiee aKeHIIbHBIX rpyni, Takum oOpa3oM, MOTYT BO3ZHUKATh
nnactepeonzomepbl (Z- u E-msomepsr). Hampumep, mpucytcTByeT onuH uim Oosee
ACHMMETPUYHBIX aTOMOB yIJIEPOAA, TAKUM 00pa3oM, MOTYT BO3HHBATh YHAHTHOMEPHI U
nnactepeonsomMepbl. CTepeon3oMepbl MOTYT BO3HHKATh NPU TOJNYYEHUH CMecel
OOBIYHBIMH ~METOJAMM pa3felieHus. Xpomarorpaguueckoe pasleleHue MOXKHO

MNPpOBOAUTH KaK B aHAJTUTHYICCKOM Maciurade AJist OMPEACTICHUS SHAHTUOMCPHOIO HIJINU
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IUAaCTePEOU3OMEPHOro M30bITKA, TAK U B MPEMapaTUBHOM MacinTade Ui MOJyYeHUs
00pa3LOB AJIsi UCTIBITAHUN JJIsi OMOJIOrMYeCcKOl MpoBepKu. Takke MOJKHO CEeJIEKTUBHO
MOJIy4aTb CTEPEOU3OMEPHI C MOMOILBK CTEPEOCENEKTUBHBIX PEAKLUN ¢ NPUMEHEHUEM
ONTHYECKU AKTUBHBIX UCXOIHBIX H/MJIM BCIIOMOTATENbHBIX BeIIeCTB. TakuMm oOpasom,
M300peTeHne TaKkKe KacaeTcsl BCeX CTepeOH30MEpOB, KOTOpBIE COAepIKarcs B oOuien

dopmyie (I), onHaKO HE YKa3bIBAIOT UX 0CO0YI0 cTepeodopMy, a TaKKe UX CMECEH.

Ecnu coenuHeHust MPUCYTCTBYIOT B BUJE TBEPIBIX BELIECTB, TO OUUCTKY TAKIKE
MOKHO TPOBOAWUTH C TMOMOMIBIO TMEPEKPUCTAUTH3ALMH WM BbIENaYnBanus. Eciu
otaenbHbIe coenuHeHus (I) He MOTyT OBITh MONYyYEHBI HIKECIEAYIOIIUMHU CIIOCO0aMHy,

TO OHU MOTYT OBITh MOJIyY€HBI IIPHU MTOJTYYEHHH MPOU3BOAHBIX U3 NPyrux coenuHeHui (I).

B kadecTtBe crocoOOB H30JMPOBAHMS, OUHUCTKH U CIIOCOOOB pasmeneHus
CTEPEON30MepOB coennHeHmi obmmel Gopmyier (I) MpUHUMAIOT BO BHUMAHHUE METOIBI,
KOTOpbIe OOBIYHO HCIIOJIb3YET CHENHAIICT B aHAJOTMYHBIX CIIydYasX, HapuMep, TaKue
¢dusnueckne crnocoObl, Kak KPUCTAJUTU3ALMS, METOABI XpoMaTorpaduu, Mpekae BCero,
KoNoHOUHasi xpomartorpaduss u  BOXKX  (Bbicokos(hdekTuBHAs  KHIKOCTHAS
xpomarorpadus), AUCTIIIILHS, TPOBOANMAS, TPU HEOOXOIMMOCTH, TPU MTOHWKEHHOM
JaBJIEHUH, 3KCTParupoBaHHME W JPyrue METOIbl, OCTaBIIMECS, NMPH HEOOXOAUMOCTH,
CMeCH, KaK IpPaBUJIO, MOXKHO pa3leluTh MpPH MOMOIIU XPOMATOrpaduyeckoro
pas3zeneHus, HampuMmep, Ha XupaibHble TBepAble (aspl. [ mnpenapaTuBHOro
KOJIMYECTBO MM B TPOMBIIUIEHHBIX MaciuTadax NPUHUMAIOT BO BHUMAHHE TaKue
crocoObl, KaK KPHUCTAJUIM3ALMs, HAIpPHMep, JUACTEPEOM30OMEpPHBIX COJIeH, KOTOpBIE
MOTYT OBITb TIOJYYEHbl M3 CMECEeH IHAaCTEPEOM3OMEPOB C ONTHYECKH AKTHBHBIMHU
KUCJIOTAMH U, TIPU HEOOXOAMMOCTH, C MPUCYTCTBHEM KHCIOTHBIX TPYMI C ONTHYECKH

AKTUBHBIMH OCHOBAaHUsIMU.

Hacrosimee n3o0peTeHne Takke Kacaercs crocoda MONy4YeHHs COeNMHEHHH

obmeit popmysl (1) cornacHo U300peTeHHUIO.

Coenunenus odmeit popmyis (I) cornacHo N300pETEHUIO KPOME BCErO MPOYETo
MOKHO TIONy4YaTh C TIOMOIIbIO H3BECTHBIX CHOCO00B. IIpM 5TOM HpUMEHsSEMblE U
MCCNeIOBaHHbIE MyTH CHMHTE3a HCIONb3YIOT MMEIOIMECS B TpPOAAKE MM JIETKUE B
M3rOTOBIIEHUM CTPYKTYpHBIe 37eMenThl. I pynmuposku X, A, R', R?, R? o6meii popmyibi
() B cnenyroineii cxeMe MMEIOT paHee onpeseeHHbIe 3HAUEH s, HO HE OrPaHUYUBAIOTCS

HUMH.



Coenunenusi cornacHo uzobpereHnto ¢ A = S(O)n MOryT OBITH TMONyYEHBI,

HaIpUMep, ¢ MOMOIIBIO YKa3aHHBIX B CX€Me | METONOB.
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Cxema 1.

IMupununsl obmel ¢popmyiel (Ia) MOryT OBITH MONyUEHBI ¢ MMOMOINBIO PEATHH
coueranus nupuauHa (E-1IT), mpuuem LG o3HayaeT KOHLEBYIO Irpymiy, ¢ AUCYJIbGUAOM
(E-IV) B mpucyrcrBun ymbo ruHka(0) U majutagueBoro Karanusatopa (Kak Hampumep,
Pd(dppf)Cl2.CH2Cl2), mubo menn(0) m ocHoBanus. OCHOBaHHE MOMKET OBITH COJIBIO
alerara IIeJIOYHOro MeTaa (Kak HalpuMmep, HaTpUs Win Kaius). Peakuuro, B o0mem,
NPOBOAST B OPraHMYECKOM pAaCTBOPHUTENE, Kak Hampumep, Terparuapodypas,
IUMeTIICYIbpokeHae uin auMerwidpopmamune, npu temneparypax or 0 °C u mo

TEMIIEpaTypPbl KUIIEHUs] PACTBOPUTEISL.

IMupununsl oOmel ¢opmyner (E-III) mMoryr ObITh mONyuYeHBI € MOMOILBIO
ankmnuposanus nupuanHa (E-I) B mpucyrcTBun ocHoBanuii ¢ nupu(mu)nuaom (E-II),
npuueM LG sBisercs koHueBoil rpynmoit, u comu meau(l). OcHoBanne Moxer ObITh
COJIBIO KapOOHATA IIEIOYHOr0 MeTajla (Kak HanmpuMep, HaTpus, Kajus uin uesus). Conu
MeIId MOTYT SIBJISIThCS TAJIOTeHUAaMU Meu, Kak Harnpumep noaun meau(l). Peakmmio, B
o01meM, MPOBOASIT B OPraHUMYECKOM PACTBOPHUTENE, KaK HAMPUMEp, aLETOHUTPUIIE WIN
muMetmdopmamune, mpu Temmeparypax or 0 °C u g0 TemmepaTypbl KHUIICHUS

PacTBOPUTEIIS.

[Mupununasl obmel ¢opmynsl (E-I) u3BecTHbI B nuTepaType W MOTYT OBITH
NOJIy4€HbI, HampuMmep, cornacHo omucaHHbiM B Organic Letters (2016), 18, 3106-9,

WO02013/14170 metomam.

CoenuHenus: corfmacHo nM3o0pereHuto, rae n = 1 u 2, MOryT OBITh MOJyYeHBI,

HaIpuMep, ¢ MOMOIIBIO YKa3aHHBIX B CXEME 2 METOIOB.
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Cxema 2

Cynbdonsl u cynbdokcunasl obuieit ¢popmynsl (Ib) Moryt ObITh MmosyueHsBI C
nomompo okcucnenns nmupuauHa (la). Takme peakuun W3BECTHBI CHELUAIHUCTY U,

Hanpumep, onucanbl B Advanced Synthesis & Catalysis (2011), 353(2+3), 295-302.
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Cxema 3.

IMupuannae! obmeli Gopmysl (Ic) MOTYT OBITH MOJTYYEHBI C TIOMOIIBIO PEAKIHN
coueranus nupununa (E-VII) ¢ ankunramunom (E-VIII), npuuem Hal o3Hauaer rasnores,
B MPUCYTCTBUU MAJIaAUEBOro kartajiuzatopa (kak Hampumep, Pd(PPhs)s) u ocHOBaHMiA.
OcHoBaHHE MOKET OBITh COJIBIO KapOOHaTa LIENIOYHOr0 MeTaia (Kak HalpuMmep, HaTpust
win Kanus). Peakimio, B 0OlieM, MPOBOOSIT B OpPraHUYECKOM pPacTBOPUTENE, Kak
HampuMmep, B TeTparuapodypaHe, TOIyoJe WIM 3TaHONe ¢ AoOaBleHHeM wiu 0e3
nobGasnenust Bozabl, mpu Temmepatypax oT 0 °C u 1[0 TemmepaTrypbl KHIIEHHS

pacTBOpUTEIIS.

[Mupununs 00meii popmyibl (E-VII) MOryT OBITE MOMYYEHBI C TOMOIIBIO PEAiy
coueranust mupuauHa (E-VI), npuuem Hal o3Hadaer ranoreH, ¢ muHakoJIOOpaHOM HITH
Onc(mMHacKONaTO)IMOOPOHOM B TPUCYTCTBHM NAJUIAAMEBOTO KaTanu3atopa (Kak
Hanpumep, Pd(MeCN),Clz), murann (xax Hanpumep, XPhos) u ocHoBanuii. OcHoBaHUE

MOXET SIBJIATHCS aMUHOM (KaK HanmpuMmep, TpuaTHiIaMuH). Peakuuro, B o01eM, mpoBoasT
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B OPTaHHUYECKOM PACTBOPHUTENE, KaK HAIpUMep, TeTparuapodypaHe Uin JTUOKCaHe, TIPU

teMnepartypax oT 0 °C u 10 TeMneparypbl KUIIEHUSI PACTBOPUTETIS.

IMupumunsl oOmel ¢opmyael (E-VI) moryr ObITh moNyudeHBl € IOMOIIBIO
ankunuposanus mupuauHa (E-V) B npucyrcrBun ocHoBanuii ¢ nupu(mu)ausom (E-II),
npuueM LG sBisiercs koHueBoil rpynmoit, u comu meau(l). OcHoBaHne MoxeT ObITh
COJIBIO KapOOHATa LIeJIOYHOr0 MeTasuia (Kak HarpuMmep, HaTpus, Kanus i nesus). Conu
MeIU MOTYT SIBJIATHCS TAJIOTeHUAAMU Menu, Kak Hanpumep, noaun menu(l). Peakuuro, B
o01meM, MPOBOASIT B OPraHMYECKOM PACTBOPHUTENE, KaK HAMPUMEp, aleTOHUTPUIIE WIN
muMetmgopMamune, npu Temmeparypax or 0 °C m 10 TemmepaTypbl KUIMEHHS

PacTBOPUTEIIS.

[Mupunuasl obwmeit ¢opmynsl (E-V) u3BecTHBl B JHUTEpaType W MOTYT OBITH

MOJIy4YeHbI, HanpuMep, mogooHo onmucanHbiM B J. Am. Chem. Soc. (1952), 74, 1916-9

METOaM.
R R
N\ X N\
B(OH

_N__OMe R¥ (OHl P NP , AN OH \I.Ci N j:/

’d

(R’),,,{I — > R )mil R T R )mij[ R (R’),,,«EI
N~ oH ° o~ "o
(E-X) (EX) (E-XI) (E-XI) (E-) (d)

Cxema 4.

Mupumunasl obweit ¢opmyaer (Id) Moryr ObITh MONYy4EHBI C MOMOIIBIO
ankunuposanus mupunuHa (E-XII) B mpucytcTBun ocHoBaHu# ¢ mupu(mu)auaom (E-II),
npudeM LG siBisiercst koHueBor rpynmnoi, u coiau menu(l). OcHoBaHHE MOXKET OBITh
COJIBIO KapOOHATa LIEJIOYHOTO MeTajuIa (Kak HarpuMep, HaTpus, Kanus wnu nes3us). Comu
MeIU MOTYT SIBJISIThCS TAJIOTeHUAaMU Mend, Kak Harnpumep noaun menu(l). Peakmmro, B
o0ImeM, MPOBOAST B OPraHUMYECKOM PACTBOPHUTENE, KaK HANPHUMEp, aLETOHUTPUIIE WIIN
muMetpopMamune, mpu Temreparypax or 0 °C u go TemmepaTypbl KHUIIEHHUS

pacTBOpUTEIIS.

IMupumuasl obmeit ¢opmyner (E-XII) moryt ObITh MONyYeHBI C MOMOIIBIO
nemetrrposanus nupuanHa (E-XI) B npucyrcTBuu mnn OpoMBOIOPOAHON KHCIOTHI U

YKCYCHOHN KHUCJIOTBI, Wil OopTpuOpomupa. Peakiuio ¢ GoprpubpomMuaoMm, B odiiem,
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MNpOBOAAT B OpPraHUYCCKOM paCTBOPUTEIIC, KaK HAMIpUMEDP, AUXJIOPMETAHE, IIpU

teMnepartypax oT 0 °C u 10 TeMnepaTypbl KUIIEHUS] pACTBOPUTETIS.

IMupuauns obueit popmyel (E-XI) MOryT ObITh MOTY4EHBI C TOMOLIBIO pEAUU
couetanus nupunuHa (E-IX) ¢ 6oponnoit kucnote! (E-X) B MpUCYTCTBUH KaTaIu3aTOPOB
menu(Il) (kax Hanpumep, Cu(OAc)2) u ocHoBaHmit. OCHOBAHUE MOKET SIBJISITHCS] AMHHOM
(kax Hampumep, TpudTHIaMHUH). Peakiuio, B 0OmieM, MPOBOAST B OPraHUYECKOM
pacTBoOpuTeNie, KaK HampuMep, OuXJopMmeraHe, mpu Temmeparypax ot 0 °C u 1o

TEeMIIepaTypbl KUIIEHUs] PACTBOPUTES.

[Mupunuasl obmen ¢Gopmyiel (E-IX) u3BecTHBI B JIUTEpaType U MOTYT ObITh

MOJIy4€Hbl, HAapuUMep, coryiacHo onucanHelM B EP1357111 meronam.

BriOpannblie moapoOHbIe PUMEPHI CHHTE3a 1151 coequHeHnH o0mel popmyuer (1)
COTJIACHO HM300PETEeHHIO MPeICTaBIeHbl Hibke. CekTpockonuueckue AanHeie 'H-SIMP-,
BC-SIMP- u F-AAMP, koTopble yKa3aHbl [J11 XMMUYECKHX NPUMEPOB, OMUCAHHbIX IS
Hkecaeayomux adsamnes, (400 Mru npu 'H-SIMP u 150 Mru npu C-SIMP uu 375
Mru npu F-NMR, pactopurenn CDCls, CD3OD umu ds-AMCO, BHyTpeHHHA
crangapt: Terpamermncunan 6 = 0.00 ppm), mony4miIyu ¢ IOMOILIBK Tpudopa GupMel
Bruker, u mpencraBneHHbIE CUTHaja MUMEIOT HIKENPEICTaBJIECHHbIE 3HAYEHHS: br =
IUPOKUIL, § = cunryjer, d = nyOner, t = tpuruter, dd = nBoiiHoii nyoner, ddd = nybnerr
ABOIHOTrO AyOsera, m = MyJIBbTHUIUIET, ( = KBapTeT, quint = KBUHTET, Sext = CEKCTeT, sept
= cenrer, dq = nBoiiHOW kBaprer, dt = nBoiHOW Tpumer. Jlns cmecei
AMACTePEOM30OMEPOB YKa3aHbl MM COOTBETCTBEHHO 3HAYMMbIE CHTHAJIBI JBYX
IMACTEPEOU3OMEPOB, HJIM XapaKTEPHbIE CUTHAJIBI OCHOBHOTO JHACTEPEOH30MeEpa.
Hcnonb3yemble i XHMUMUYECKUX TPYIII COKPALISHHUSI HMEIOT, HAIPUMep, CIENYIOLIHe
3Hauenusi: Me = CHs, Et = CH>CH3, t-Hex = C(CH3)>CH(CH3),, t-Bu = C(CH3)3, n-Bu
= Hepa3BeTBJECHHbIH OyTwi, n-Pr = HepasBeTBIEeHHBII npomw, i1-Pr = pa3BeTBICHHBIH

nponud, c-Pr = nuknonponun, c-Hex = HUKIOrekcun.
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IIpumeps! cuHTE3A!
ITpumep, npusenenHsiii B Tabnuue, Homep 1-216:

Oran cuntesa 1: 2-[(3-Opom-4-MeTHI-2-TUPUANIT)OKCH | TUPUMHUIUH
)
NYN
N o)
’

NS

Br

Cmecp  3-Opom-4-mermnmupunun-2-oma (1.00 r, 532 wmmomb), 2-

>
xjopunupumuauHa (609 wmr, 5.32 mmonb), noguna menu(l) (1.02 r, 5.36 mmonb),
kapOonata nesus (3.50 r, 10.8 mmons) u JIM® (15 mi) HarpeBasu B MUKPOBOJIHOBOH
neun noJ BozaeiicTeueM a3ota 10 150 °C B Teuenue 1 4. [oaydeHHYIO peakMOHHYIO
cmech ordmibTpoBan u  cryctunan. OOpa3oBaBIIMICA HEOUMIIEHHBIH IMPOAYKT
pacTBOPWIIM B JTHJIOBOM 3(Hpe YKCYCHOH KHCJIOTHI W TPOMBUIM HACBIIIEHHBIM
pPacTBOPOM XJIOPUAA HATPUS, BBICYLIMIN HaJ CyJb()aTOM MarHus, oTQUIBTPOBAIA U
cryctwni.  [Ipm  3aBepmiaroimiell OYMCTKE TMONYYEHHOIO B XOZA€ KOJOHOYHOH
Xpomarorpaduu UCXOMHOTO MPOAYKTa (TPajiueHT STUIIOBBIA 3(PUP YKCYCHOM KHCIIOTHI
/rentan) noayumnu 2-[(3-Opom-4-metun-2-nupunmn)okcu|mupumuand (110 mr, 8%

TEOp. BBIX.).

Oran cunTesa 2: 2-[(4-metun-3-penuncynbhaHui-2-mUpUaRI )OKCH |TUPUMUAIHH

(momep Tabmurer [-216):
)
NY N
N o)
’d

NS

Cwmecp 2-[(3-Opom-4-mermn-2-mupunnin)okcu|nmupumuania (280 wmr, 1.05
MModb), audennnaucynbpuna (138 mr, 0.63 mmonp), meau (100 mr, 1.58 mMmomb),
anerata kanmus (206 mr, 2.10 mMMonb) u aumerwicyinbdokcuaa (6 M) HarpeBaiu B

atmocepe azora no 100 °C B Teuenuwe 40 u. I[lomyueHHYIO pPEAKLIMOHHYIO CMECh
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orpunbTpoBaM U cryctwid. llpu 3aBepmaroineli OYHCTKE B XOA€ KOJOHOYHOMN
xpomarorpaduu (rpaAHeHT 3TUIIOBBIN 3(Up YKCYCHON KUCIOTHI /TeNTaH) U30JIUPOBAIH
2-[(4-meTun-3-penmncynbpanun-2-nupuaun)okcu |nupumunud (74 wmr, 24% Teop.

BBIX.).

ITpumep, npusenenHslit B Tabmune, Homep [-533:

Oran cuHTe3a 1: 2-MeTOKCU-0-MeTHII-3 -() €HOKCUTTUPUTUH!

Cmecp  2-merokcH-6-meTwnmnupuansa-3-onma (960  wmr, 6.89  mmomb),

>
6enzonboponHoi kucnotsl (1.00 r, 8.27 mmons), aunerara menu(ll) (2.13 r, 11.7 mmors),
tpustunamuna (1.92 mi, 13.7 mmons), 4A monsipHOTO cHTa U guXmopmeraHa (38 mn)
nepeMelnBaii B atMoc(epe aproHa mpu KOMHATHOH TeMIlepaType B TeueHue 72 d.
[Tony4yeHHYIO peakIMOHHYI0 cMech OoT(uiabTpoBaiu U cryctwid. [Ipu 3aBeparorneit
OYHCTKE B XOJI€ KOJIOHOYHOHW xpomarorpaduu (rpagueHT STHIOBBINA 3QHUp YKCYCHOMH

KUCJIOTHI /TeNTaH) U30JUPOBAIH 2-METOKCH-6-MeTUI-3-peHokcunupuand (925 mr, 62%

TEOP. BBIX.).

Oran cunTe3a 2: 6-MeTHiI-3-() eHOKCUITUPUIUH-2-OJT;

Cmecp 2-meTokcu-6-metun-3-penokcunupuauna (925 wmr, 4.29 wmmodnb),
OpoMBOIOPOIHON KHCIOTHI (45% pacTBOp B YKCYCHOM KUCOTE, 5.2 mit, 42.9 MMOJb) U
ykcycHoH kucnotel (20 mur) HarpeBamu no 100 °C B Teuenme 1 u. IlomydeHHyro
PEAKLIMOHHYIO CMECh CTYCTWIIH. MICXOMHBIA MPOAYKT PACTBOPHIN B BOJE, C MOMOIIBIO
2M NaOH ycranosumm ypoeHb pH 5 u skcTparupoBaiu 3TUIOBBIM 3(HUPOM YKCYCHOMN

KHUCJIOTBI. O6’be):[I/IHeHHbIe OpTraHU4YCCKUC (1)213]:;1 NPOMBLIN HACBIIEHHBIM PaCTBOPOM
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XJIOpU/Ia HATPHsL, BBICYLIMJIM HAaA CyJb(PaToM MarHusi, OTQUIBTPOBAIN U CIYCTHIIH.

Takum ciocobom nonyumnu 6-metun-3-peHokcunupuant-2-oi (680 mr, 78% Teop. BbIX.).

Otan cuntesa 3: 2-[(6-MeTun-3-peHoKCH-2-ITUPUIUIT)OKCH |- S-(Tpud TopMeTIN)-

nupuMunH (Homep npumepa u3 Tadmuier I-533):
CF,
Y
sk A2
0

Cwmecp 6-metmn-3-peHokcunupuaun-2-ona (150 mr, 0.74 mmonb), 2-xm10p-5-
tpudropmerrnmupumunuHa (280 mr, 1.52 mmons), noguna menu(l) (28 mr, 0.14 mmons),
kapOonata nesus (485 mr, 1.49 mmonb) u anerorutpuia (4 mu) Harpesaiu 1o 100 °C B
TedeHue 3 4. IlonydeHHYI0 pEeakUMOHHYI CMeCh OT(GHIBTPOBAIM M CrycTiid. llpm
3aBepIIAIOIIel OYUCTKE B XO/I€ KOJIOHOYHON XpoMaTorpaduu (TpaaiueHT 3TUIOBbINA 3hup
YKCYCHOH KHCJIOTHI /T€NTaH) H30IUpOBaNH 2-[ (6-MeTni-3-heHoKCH-2-TUpUIIIT)OKCH |-5-

(Tpudropmermn)mupumunu (153 mr, 59% teop. BbIX.).

ITpumep, npusenennsiii B Tabnuue, Homep [-478:

Ortan cunresa 1: 2-[(3-6pom-4,6-numMeTHI-2-UpUAKI ) OKCH |-5-QTOpIIUpUMUIUH

Cwmecp 3-Opom-4,6-mumermnnupuann-2-ona (3.35 r, 16.5 mmons), 2-xmop-5-
¢ropmupumunuaa (3.29 wmr, 24.8 mmons), nonuaa menu(l) (630 r, 3.31 mmomb),
kapOonata ne3us (10.8 r, 33.1 mmons) u JIM® (15 mi) Harpesanu o 130 °C B Teuenue
18 u. TlomydeHHyI pEaKIMOHHYIO CMeCh OTQUIBTPOBAIM U Cryctwin. llpu
3aBepIIAIOLIel OYUCTKE B XO/I€ KOJIOHOYHON XpoMaTorpaduu (rpaaiueHT 3TUIOBbINA 3(up
YKCYCHON KHCJIOTHI /renTaH) n3onuposaiu 2-[(3-0pom-4,6-1umMeTni-2-nmupuInT)OKCH |-

5-propmpumuans (1.58 mr, 32% Teop. BbIX.).
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Oran cunte3a 2: 2-[[4,6-mumetin-3-(4,4,5,5-terpameri-1,3,2-arokcadbopoaH-

2-11)-2-UPUINI | OKCH | -5 - TOPITUPUMUAYH:

= "N
NS
O—

o)
7$/B(\) N)\lN
e

F
Cwmecp 2-[(3-0pom-4,6-numernn-2-mupuan)okcu]-5-gpropmupumunnna (1.54 T,
5.15 mmonsp), nuHakonOopana (920 mr, 7.21 mmons), TpusTuiaamuHa (4.1 mu, 29.3
mmodtb), PA(MeCN)2Cl» (54 mr, 0.20 mmois), X-doc (197 mr, 0.41 MMonb) 1 THOKCaHa
(25 M) HarpeBamu B armocdepe aprona no 110 °C B Teuenme 8 u. IlomyueHHYIO
PEAKLMOHHYI0 CMeCh OT(PUIBTPOBAIN U CrycTHIN. [Ipu 3aBepuaroiieli 0O4ncTKe B X0/
KOJIOHOYHOH Xpomarorpaduu (rpagueHT 3TUIOBbIA 3QUpP YKCYCHON KHCIOTHI /TENTaH)

usonmupoBasiu  2-[[4,6-mumermin-3-(4,4,5,5-rerpamerii-1,3,2-quokcadboponan-2-mi)-2-

nupuani|okcu]-S-¢proprmupumunus (1.58 mr, 89% Teop. BbIX.).

Otan CHUHTE3a 3: 2-[(3-0en3un-4,6-muMeTHI-2-MUPU NI )OKCH |- 5-

dropnupumunuH (npumep, npuseneHHbIN B Tabmue, Homep 1-478)

Cmech  2-[[4,6-numernn-3-(4,4,5,5-rerpamerun-1,3,2-muokcabopoian-2-min)-2-
nupuani|okcu]-S-¢propmupumununa (140 r, 0.40 mmons), 6enzundpomuna (105 mr, 0.60
MMOJIb), kapbonara Hatpus (86 mu, 0.81 mmonb), Pd(PPhs)s (47 mr, 0.04 mMmomb),
tonyona 1.3 mu), atarona (0.3 mu1) u Bogsl (0.3 Mi1) HarpeBayiu B aTMocdepe aproHa ao
80 °C B Teuenue 1.5 4. [Tony4deHHYIO pEaKIOHHYIO CMECh OT(PHIBTPOBAIN U CTYCTHIIH.
ITpu 3aBeparomel OYMCTKE B XO€ KOJIOHOYHOH XpomaTorpaduu (rpagieHT 3TUIIOBbIHA
5¢up YKCYCHOH KHCJIOTBHI /renTaH) wuszonupoBanu 2-[(3-6en3un-4,6-mumerni-2-

nUpUANIT)oKcH]-S-pTopmmpumunus (98 mr, 78% Teop. BbIX. ).
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Ilo ananoruu ¢ BeIIEYKAa3aHHBIMHU U IPUBEIECHHBIMU B COOTBETCTBYIOILIEM MECTE
pUMepaMH MOIYUEHHUs] MOTYT OBbITh MOJIy4eHbl IPUBEACHHBIE HIKE U NIPEICTaBICHHBIE

B Tabnuue 1 coenunenus odue popmyst (1)

R3
X
NY X
R2_ _N_ O
’d
X | R’
A~
2a
@
Tabmuua 1
Ipumep | R*? | R® R’ X AR!
Ne
1-1 H H Cl CH 4-¢propdeHokcu
1-2 H H Cl CH 3,4-mudropdenokcu
1-3 H H Cl CH 2,4-nudTopdenokcu
1-4 H H Cl CH 3-(Tpudropmermn)peHokcu
1-5 H H Cl CH 3-xnopdeHokcu
1-6 H H Cl CH 3-MeTokcupeHOKCH
1-7 H H Cl CH 4-uimaHopEHOKCH
1-8 H H Cl CH 4-meTunpeHoKCH
1-9 H H Cl CH (beHokcu
1-10 H H F CH 4-¢propdpeHokcu
1-11 H H F CH 3,4-mudpropdenokcu
1-12 H H F CH 2,4-mudTopderokcu
1-13 H H F CH 3-(rpudropmernin)peHokcu
1-14 H H F CH 3-xnopdeHokcu
1-15 H H F CH 3-MeTOKCU(EHOKCH
1-16 H H F CH 4-umaHopeHOKCH
1-17 H H F CH 4-metundpeHoKCn
1-18 H H F CH beHokcu
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Ipumep | R*? | R R’ X AR!
Ne
1-19 H H CF3 CH 4-¢propdpeHokcu
1-20 H H CF3 CH 3,4-nudropdenokcu
1-21 H H CFs; CH 2,4-nudropdenokcu
1-22 H H CF3 CH 3-(Tpudropmernn)peHokcH
1-23 H H CFs; CH 3-xnopdeHokcu
1-24 H H CF; CH 3-MeTOKCU(EHOKCH
1-25 H H CFs CH 4-umaHopeHOKCH
1-26 H H CF; CH 4-meTunpeHoKCH
1-27 H H CF3 CH (dbeHokcu
1-28 H H H CH 4-¢propdeHokcu
1-29 H H H CH 3,4-mudropdenokcu
1-30 H H H CH 2,4-nudTopderokcu
1-31 H H H CH 3-(rpudropmermin)peHokcu
1-32 H H H CH 3-xnopdeHokcu
1-33 H H H CH 3-mMeToKCU(EHOKCH
1-34 H H H CH 4-umaHopeHOKCH
1-35 H H H CH 4-metungpeHokcn
1-36 H H H CH (beHokcu
1-37 H H Cl N 4-pTopdenoxcn
1-38 H H Cl N 3,4-mudropdenokcu
1-39 H H Cl N 2,4-nudTopdenokcu
1-40 H H Cl N 3-(Tpudropmernin)peHokcu
1-41 H H Cl N 3-xnopdeHokcu
1-42 H H Cl N 3-MeTOKCU(EHOKCH
1-43 H H Cl N 4-umaHopeHOKCH
1-44 H H Cl N 4-metundpeHokcH
1-45 H H Cl N ¢deHokcu
1-46 H H F N 4-¢propdenokcu
1-47 H H F N 3,4-mudpropdenokcu
1-48 H H F N 2,4-nudTopderokcu
1-49 H H F N 3-(Tpudropmernin)peHokcu
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Ipumep | R*? | R R’ X AR!
Ne
1-50 H H F N 3-xnopdeHokcu
1-51 H H F N 3-meToKCH(pEeHOKCH
1-52 H H F N 4-umaHo(peHOKCH
1-53 H H F N 4-meTungpeHoKcH
1-54 H H F N ¢beHokcu
1-55 H H CF3 N 4-propdpeHokcu
1-56 H H CF3 N 3,4-mudropdenokcu
1-57 H H CF3 N 2,4-mudropderokcu
1-58 H H CF3 N 3-(rpudropmernin)peHokcu
1-59 H H CF; N 3-xnopdeHokcu
1-60 H H CF; N 3-MeTOKCU(EHOKCH
1-61 H H CF; N 4-umaHopeHOKCH
1-62 H H CF3 N 4-metundpeHokcu
1-63 H H CF3 N (beHokcu
1-64 H H H N 4-propdpeHokcu
1-65 H H H N 3,4-nudpropdenokcu
1-66 H H H N 2,4-nudTopdeHokcu
1-67 H H H N 3-(Tpudropmermn)peHokcu
1-68 H H H N 3-xnopdenokcn
1-69 H H H N 3-MeTOoKCU(EHOKCH
1-70 H H H N 4-umaHopeHOKCH
1-71 H H H N 4-meTundpeHoKCH
1-72 H H H N (beHokcu
1-73 |CHs| H Cl N 4-¢propdpeHokcu
1-74 |CHs| H Cl N 3,4-nudropdenokcu
1-75 |CHs| H Cl N 2,4-nudTopdenokcu
1-76 |CHs| H Cl N 3-(tpudropmernin)peHokcu
1-77 |CHs| H Cl N 3-xnopdeHokcu
1-78 |CHs| H Cl N 3-MeTOKCU(EHOKCH
1-79 | CHs H Cl N 4-umaHopeHOKCH
1-80 |CH3| H Cl N 4-metundpeHoKCn
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Ipumep | R*? | R R’ X AR!
Ne
1-81 |[CHs| H Cl N beHokcu
1-82 |CHs| H F N 4-propdpenoxcu
1-83 |CHs | H F N 3,4-nu¢rTopdenokcu
1-84 |CHs| H F N 2,4-nmudTopdeHokcu
1-85 |CHs| H F N 3-(rpudropmermin)peHokcu
1-86 |CHs| H F N 3-xnopdeHokcu
1-87 |CH3| H F N 3-MeTOKCU(EHOKCH
1-88 |CHs3| H F N 4-umaHopeHOKCH
1-80 |CHs| H F N 4-metundpeHokcH
1-90 [CHs| H F N beHokcu
1-91 |CHs| H CF3 N 4-¢propdpeHokcu
1-92 |CHs| H CF3 N 3,4-mudropdenokcu
1-93 |CHs| H CF3 N 2,4-nudTopderokcu
1-94 |CH;| H CF3 N 3-(rpudropmermin)peHokcu
195 |CHs| H CF; N 3-xnopdeHokcu
-6 |CHs;| H CF; N 3-MeToKCU(EHOKCH
1-97 |CHs3| H CF; N 4-umnaHopeHOKCH
198 |CHs| H CFs; N 4-metnndeHokcn
1-99 |CHs| H CFs; N benokcu
1-100 [CH3 | H H N 4-propdpeHokcu
1-101 |[CHs | H H N 3,4-mudropdenokcu
1-102 |[CHs | H H N 2,4-nudpTopdenokcu
1-103 |[CHs | H H N 3-(Tpudropmernin)peHokcu
1-104 |CHs | H H N 3-xnopdeHokcu
1-105 |CH3 | H H N 3-MeTOKCU(EHOKCH
1-106 | CHs H H N 4-umaHopeHOKCH
1-107 |CHs | H H N 4-meTunpeHoKCH
1-108 |CHs | H H N ¢deHokcu
1-109 | H H Cl CH 4-propdennntro
1-110 | H H Cl CH 3,4-nmudropdernntuo
I-111 | H H Cl CH 2,4-nupropdernntuo
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Ipumep | R*? | R R’ X AR!
Ne
1-112 | H H Cl CH 3-(TpudTopMeT)PEHUITHO
1-113 | H H Cl CH 3-xnopdenuntuo
1-114 | H H Cl CH 3-MeTOKCU(EHUITHO
1-115 | H H Cl CH 4-naHo( EHUIITHO
1-116 | H H Cl CH 4-meTundp eHUITHO
1-117 | H H Cl CH (beHunTHO
1-118 | H H F CH 4-propdenuntuo
1-119 | H H F CH 3,4-mudropdernntro
1-120 | H H F CH 2,4-nupropdernnTro
1-121 | H H F CH 3-(TpudTopMeTIIT)PEHUITHO
1-122 | H H F CH 3-xnopdeHnnTro
1-123 | H H F CH 3-MeTOKCU(EHUITHO
1-124 | H H F CH 4-umaHop eHUITHO
1-125 | H H F CH 4-metund eHUITHO
1-126 | H H F CH denmnTHO
1-127 | H H CF; CH 4-propdenuntuo
1-128 | H H CF; CH 3,4-nmudropdernntuo
1-129 | H H CF3 CH 2.4-mudTopdeHunTro
1-130 | H H CFs; CH 3-(Tpudropmermn)peHunTHo
1-131 | H H CF; CH 3-xnopheHunTuo
1-132 | H H CF; CH 3-MeTOKCU(EHUITHO
1-133 | H H CF; CH 4-uMaHOo(p EHUITHO
1-134 | H H CF; CH 4-meTundp eHUITHO
1-135 | H H CF; CH beHunTHO
1-136 | H H H CH 4-propdenuntro
1-137 | H H H CH 3,4-mudropdernntuo
1-138 | H H H CH 2.,4-nudropdernntro
1-139 | H H H CH 3-(tpudTopMeTT)PEHUITHO
1-140 | H H H CH 3-xnopdernnTro
1-141 | H H H CH 3-MeTOKCU(EHUITHO
1-142 | H H H CH 4-umaHop eHUITHO
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Ipumep | R*? | R R’ X AR!
Ne
1-143 | H H H CH 4-meTnnheHUNTHO
1-144 | H H H CH benunTHO
1-145 | H H Cl N 4-propheHnnTHO
1-146 | H H Cl N 3,4-mudropdenuntuo
1-147 | H H Cl N 2.4-nupropdeHnnTro
1-148 | H H Cl N 3-(TpudTopMeTIIT)PEHUITHO
1-149 | H H Cl N 3-xnopheHunTro
1-150 | H H Cl N 3-MeTOKCU(EHUITHO
1-151 | H H Cl N 4-umaHo( EHUIITHO
1-152 | H H Cl N 4-meTund eHUITHO
1-153 | H H Cl N beHunTHO
1-154 | H H F N 4-propdenmnntuo
1-155 | H H F N 3,4-mudropdernntuo
1-156 | H H F N 2,4-nudropdernntro
1-157 | H H F N 3-(TpudTopMeTn)PEeHUITHO
1-158 | H H F N 3-xnopderuntuo
1-159 | H H F N 3-MeTOKCU(EHUITHO
1-160 | H H F N 4-inaHo( EHUIITHO
1-161 | H H F N 4-metnndeHunTHO
1-162 | H H F N (beHunTHO
1-163 | H H CF; N 4-propdenuntro
1-164 | H H CF; N 3,4-mudropdernntro
1-165 | H H CF; N 2.,4-nudropdeHnnTro
1-166 | H H CF; N 3-(tpudropmerni)peHUITHO
1-167 | H H CF; N 3-xnopdernnTro
1-168 | H H CF; N 3-MeTOKCU(EHUITHO
1-169 | H H CF; N 4-umaHo(p EHUITHO
1-170 | H H CF; N 4-metung eHUITHO
1-171 | H H CF; N beHmnTHO
1-172 | H H H N 4-propdenmntuo
1-173 | H H H N 3,4-nmudropdernntuo
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Ipumep | R*? | R R’ X AR!
Ne
1-174 | H H H N 2,4-nupropderuntuo
1-175 | H H H N 3-(TpudTopmMeTin)pEeHUITHO
1-176 | H H H N 3-xJ10pEHUITHO
1-177 | H H H N 3-MeTOKCU(EHUITHO
1-178 | H H H N 4-unaHO( EHUIITHO
1-179 | H H H N 4-meTund eHUITHO
1-180 | H H H N (beHunTHO
1-181 |CH3 | H Cl N 4-propdenuntuo
1-182 |CHs | H Cl N 3,4-mudropdernntuo
1-183 |CH3 | H Cl N 2,4-nudropdeHnnTro
1-184 |CH3 | H Cl N 3-(tpudropmernn)peHINTHO
1-185 |CHs | H Cl N 3-xnopdernnTro
1-186 |CHs | H Cl N 3-MeTOKCU(EHUITHO
1-187 |CHs | H Cl N 4-umaHop eHUITHO
1-188 |CHs | H Cl N 4-metund eHUITHO
1-189 |CHs | H Cl N benmnTHO
1-190 |CHs | H F N 4-propdenuntuo
1-191 |[CH3 | H F N 3,4-mudropdenuntuo
1-192 |CH3 | H F N 2,4-mudTopdeHunTro
1-193 |CH3 | H F N 3-(tpudropmerni)PeHUITHO
1-194 |CH3 | H F N 3-xnopheHunTro
1-195 |CH3 | H F N 3-MeTOKCU(EHUITHO
1-196 |CH3 | H F N 4-umaHo( EHUITHO
1-197 |CH3 | H F N 4-meTund eHUITHO
1-198 |CH3 | H F N beHunTHO
1-199 |CH3 | H CF; N 4-propdermnntro
1-200 |CHs | H CF; N 3,4-mudropdernntuo
1-201 |CHs | H CF; N 2,4-nudropdernnTro
1-202 |CHs | H CF; N 3-(tpudropmernn)peHITHO
1-203 |CHs | H CF; N 3-xnopdernnTuo
1-204 |CHs | H CF; N 3-MeTOKCU(EHUITHO




46

Ipumep | R*? | R R’ X AR!
Ne
1-205 |CHs | H CF; N 4-umaHop eHIUITHO
1-206 |CHs | H CF; N 4-metundeHuITHO
1-207 |CH3 | H CF3 N (beHunTHO
1-208 | CHs | H H N 4-propheHnnTHO
1-209 |CH3 | H H N 3,4-mudropdernntuo
1-210 |CH3 | H H N 2.,4-nudropdeHnnTro
1-211 |CH3 | H H N 3-(tpudropmerni)PpeHUITHO
1-212 |CH3 | H H N 3-xnopdeHunTro
1-213 |CH3 | H H N 3-MeTOKCU(EHUITHO
1-214 |CHs | H H N 4-umaHop eHUITHO
1-215 |CHs; | H H N 4-meTund eHUITHO
1-216 |CHs | H H N beHunTHO
1-217 | H H Cl CH 4-propdermnmeTi
1-218 | H H Cl CH 3,4-mudropdennnmeri
1-219 | H H Cl CH 2,4-nudropdeHmmeTn
1-220 | H H Cl CH 3-(TpudTopmMeTT)PEeHIIMETUI
1-221 | H H Cl CH 3-xnopdeHmmeTI
1-222 | H H Cl CH 3-MeTOKCU( EHIITMETHIT
1-223 | H H Cl CH 4-umaHO(EHUIMETHIT
1-224 | H H Cl CH 4-meTund eHUIMETUIT
1-225 | H H Cl CH OeH3mn
1-226 | H H F CH 4-propdernnmeTin
1-227 | H H F CH 3,4-mudropdenunmern
1-228 | H H F CH 2,4-nudropdeHmnmeTn
1-229 | H H F CH 3-(TpudTopMeTiin)peHIIMETHIT
1-230 | H H F CH 3-xnopdeHnnmmeTn
1-231 | H H F CH 3-MeTOKCU( EHUITMETUIT
1-232 | H H F CH 4-maHo( eHUIIMETHIT
1-233 | H H F CH 4-metund eHUIMETUI
1-234 | H H F CH OeH3un
1-235 | H H CF; CH 4-propdermnmeTin
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Ipumep | R*? | R R’ X AR!
Ne
1-236 | H H CF; CH 3,4-nmudropdenunmernn
1-237 | H H CF; CH 2,4-nudropdermimeTn
1-238 | H H CFs; CH 3-(Tpudropmerin)peHmImMeTHII
1-239 | H H CF; CH 3-xJ0pEeHUITMETHIT
1-240 | H H CF; CH 3-MeTOKCU( EHUITMETUIT
1-241 | H H CF; CH 4-timaHo( eHUIIMETUIT
1-242 | H H CF; CH 4-meTund eHUIMETUIT
1-243 | H H CF3 CH OeH3mn
1-244 | H H H CH 4-propdermnmern
1-245 | H H H CH 3,4-mudropdennnmerin
1-246 | H H H CH 2,4-nudropdeHmmeTn
1-247 | H H H CH 3-(TpudTopmeTiin)peHIIMETHIT
1-248 | H H H CH 3-xnopdernmmeTi
1-249 | H H H CH 3-MeTOKCU( EHUITMETUIT
1-250 | H H H CH 4-unanoeHUIMETUIT
1-251 | H H H CH 4-metund eHUIMETUI
1-252 | H H H CH OeH3un
1-253 | H H Cl N 4-propheHnnmeTrn
1-254 | H H Cl N 3,4-nudTopdheHmamernn
1-255 | H H Cl N 2.4-nudropdeHunmeTn
1-256 | H H Cl N 3-(TpudTopMeTIIT)PEHIITMETHIT
1-257 | H H Cl N 3-xnopdeHunmeTI
1-258 | H H Cl N 3-MeTOKCU( EHUITMETHUIT
1-259 | H H Cl N 4-taHo( eHUIIMETHIT
1-260 | H H Cl N 4-meTund eHUITMETUIT
1-261 | H H Cl N OeH3un
1-262 | H H F N 4-propdermnmeTin
1-263 | H H F N 3,4-mudropdennnmmeri
1-264 | H H F N 2,4-nudropdeHmmeTn
1-265 | H H F N 3-(TpudTopmMeTiin)pEeHIIMETHIT
1-266 | H H F N 3-xnopdeHnnameri
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Ipumep | R*? | R R’ X AR!
Ne
1-267 | H H F N 3-MeTOKCU(EHUITMETUIT
1-268 | H H F N 4-uranopeHUIME T
1-269 | H H F N 4-meTn( eHUITMETHIT
1-270 | H H F N OeH3mn
1-271 | H H CF; N 4-propderrnmeTr
1-272 | H H CF; N 3,4-mudropdenunnmern
1-273 | H H CF; N 2,4-nudropdeHmmeTn
1-274 | H H CF3 N 3-(TpudTopMeTiT)hEeHIIMETHIT
1-275 | H H CF; N 3-xnopheHnmmeT
1-276 | H H CF; N 3-MeTOKCU( EHUITMETUIT
1-277 | H H CF; N 4-imaHo( HUIIMETHIT
1-278 | H H CF; N 4-meTund eHUIMETUIT
1-279 | H H CF3 N OeH3un
1-280 | H H H N 4-propdermnmeTin
1-281 | H H H N 3,4-mudropdennnmeri
1-282 | H H H N 2,4-nudropdeHmnmerin
1-283 | H H H N 3-(TpudTopmMeTn)PEeHIIMETUI
1-284 | H H H N 3-xJ0pEeHUITMETHIT
1-285 | H H H N 3-MeToKCH( eHIIIMETHIIT
1-286 | H H H N 4-timaHo(peHUIIMETHIT
1-287 | H H H N 4-meTund eHUIMETUIT
1-288 | H H H N OeH3mn
1-280 |CHs | H Cl N 4-propdermnmeTin
1-290 |CH3 | H Cl N 3,4-mudropdernnmerin
1-291 |CH3 | H Cl N 2,4-nudropdeHmmeT
1-292 |CHs | H Cl N 3-(tpudropmerni)peHIIMETIIT
1-293 |CHs | H Cl N 3-xnopdeHnTmeTI
1-294 |CHs | H Cl N 3-MeTOKCU(EHUITMETUIT
1-295 |CHs | H Cl N 4-uraHo(eHUIMETUIT
1-296 |CHs | H Cl N 4-metund eHUIMETUI
1-297 |CHs | H Cl N OeH3un
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Ipumep | R*? | R R’ X AR!
Ne
1-298 |CHs | H F N 4-propdermnmeTin
1-299 |CH; | H F N 3,4-nmudropdenunmernn
1-300 [CH3 | H F N 2,4-mudTopdeHuamerun
1-301 |[CH3 | H F N 3-(TpudTopMeTHIT)PEHIITMETHIT
1-302 |CH3 | H F N 3-xnopheHunameTII
1-303 |CH3 | H F N 3-MeTOKCU( EHUITMETUIT
1-304 |CHs | H F N 4-timaHo( eHUIIMETHIT
1-305 |CHs | H F N 4-meTundeHUIMETUIT
1-306 |CHs | H F N OeH3mn
1-307 |CHs | H CF; N 4-propdernnmeTin
1-308 |CHs | H CF; N 3,4-mudropdennnmerin
1-309 |CHs | H CF; N 2,4-nudropdeHmmeTn
1-310 |CHs | H CF; N 3-(tpudropmerni)peHIIMETIIT
1-311 |CHs | H CF; N 3-xnopdernnameTi
1-312 |CHs | H CF; N 3-MeTOKCU(EHUITMETUIT
1-313 |CHs | H CF; N 4-uranoeHUIMETUIT
1-314 |CHs | H CF; N 4-meTunQpeHnIMe T
1-315 |[CH3 | H CF3 N OeH3un
1-316 |CHs | H H N 4-pTopdhenmnmernn
1-317 |CH3 | H H N 3,4-mudropdeHunmerrn
1-318 |CHs | H H N 2,4-nudroppeHnnmMeTI
1-319 |CH3 | H H N 3-(tpudropmernin)peHIIMETHIT
1-320 |CH3 | H H N 3-xnopheHunmeT
1-321 |CH3 | H H N 3-MeTOKCU( EHUITMETUIT
1-322 |CHs | H H N 4-timaHo( eHUIIMETUIT
1-323 |CH3 | H H N 4-meTund eHUIMETUIT
1-324 |[CH3 | H H N OeH3un
1-325 | H H Cl N 4-propdenmnamuno
1-326 | H H Cl N 3,4-nudropdernmamMmuHO
1-327 | H H Cl N 2,4-nudropdennnaMuHo
1-328 | H H Cl N 3-(TpudropmeTin)peHNIaMUHO
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Ipumep | R*? | R R’ X AR!
Ne
1-329 | H H Cl N 3-xnopdeHnnaMuHO
1-330 | H H Cl N 3-meToKCH(pEeHUITAMIHO
1-331 | H H Cl N 4-inaHo( eHIIIAMIHO
1-332 | H H Cl N 4-meTrnpeHnIaMIHO
1-333 | H H Cl N (beHUIaMIHO
1-334 | H H F N 4-propdennnamuno
1-335 | H H F N 3,4-nudropdernnaMuHO
1-336 | H H F N 2,4-nudropdeHnnaMuHo
1-337 | H H F N 3-(TpudropmeTn)peHIIaMHHO
1-338 | H H F N 3-xnopdeHnnaMuHO
1-339 | H H F N 3-MeTOKCHU(EHUTAMIHO
1-340 | H H F N 4-tnaHo( eHIIIAMUHO
1-341 | H H F N 4-meTun(eHNIaMIHO
1-342 | H H F N (b eHuIamMIHO
1-343 | H H CF; N 4-propdenmnamuno
1-344 | H H CF; N 3,4-nudropdernmamuHO
1-345 | H H CF; N 2,4-nudropdeHnnaMuHo
1-346 | H H CFs; N 3-(TpudTopmerin)dheHntaMmHO
1-347 | H H CFs; N 3-xnopdheHnnaMuHo
1-348 | H H CF; N 3-MeToKCHU(EHUTAMIHO
1-349 | H H CF; N 4-1iMaHO( EHUIIAMUHO
1-350 | H H CF; N 4-meTun(peHnIaAMUHO
1-351 | H H CF; N (b eHUIaMIHO
1-352 | H H H N 4-propdennnamuno
1-353 | H H H N 3,4-nudropdernnamuHoO
1-354 | H H H N 2,4-nudropdeHnnaMuno
1-355 | H H H N 3-(TpudropmeTin)peHIIaMHHO
1-356 | H H H N 3-xnopdeHnnaMuHoO
1-357 | H H H N 3-MeTOKCHU(EHUITAMIHO
1-358 | H H H N 4-unaHog eHIIAMUHO
1-359 | H H H N 4-meTundpeHnIaMUHO
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Ipumep | R*? | R R’ X AR!
Ne
1-360 | H H H N b eHunamMHo
1-361 |CH; | H Cl N 4-propdenmnamuno
1-362 |[CH3 | H Cl N 3,4-nudropdennnamuno
1-363 |CH3 | H Cl N 2,4-nudTopdeHnIaMIuHO
1-364 |[CH3 | H Cl N 3-(Tpudropmern)peHIUIaMHHO
1-365 |CH3 | H Cl N 3-xnopdeHnnaMuHoO
1-366 |CHs; | H Cl N 3-MeTOoKCHU(EHUTAMIHO
1-367 |CHs | H Cl N 4-1inaHO( eHIUIIAMUHO
1-368 |CHs; | H Cl N 4-meTun(peHNIaAMUHO
1-369 |CHs | H Cl N (heHUIaMIHO
1-370 |CH3 | H F N 4-propdenmnamuno
1-371 |CHs | H F N 3,4-nudropdernnamMmuHO
1-372 |CHs | H F N 2,4-nudropdeHmnaMuao
1-373 |CHs | H F N 3-(Tpudropmernn)heHIITIAMIHO
1-374 |CHs | H F N 3-xnopdeHnnaMuHO
1-375 |CHs | H F N 3-meToKCU(pEHUTAMIHO
1-376 | CH3 H F N 4-unaHo( eHIIAMUHO
1-377 |CHs | H F N 4-meTunpeHnIaMIHO
1-378 | CHs | H F N bernmamMuHO
1-379 |CH3 | H CF; N 4-propdenunamMmuno
1-380 |CH3 | H CF; N 3,4-mudropdernnaMuHO
1-381 |CH3 | H CF; N 2,4-nudropdeHnnaMuHo
1-382 |CHs | H CF; N 3-(tpudropmerun)heHUTIAMUHO
1-383 |CHs | H CF; N 3-xnopdeHnnaMmuHo
1-384 |CHs; | H CF; N 3-MeTOKCHU(EHUTAMIHO
1-385 |CHs | H CF; N 4-unaHo( eHIUIIAMUHO
1-386 |CHs; | H CF; N 4-meTun(peHNIaAMIHO
1-387 |CHs | H CF; N (b eHUIaMIHO
1-388 |CHs | H H N 4-propdenmnamuno
1-380 |CHs | H H N 3,4-nudropdernmamuHO
1-390 |CHs | H H N 2,4-nudropdeHnnaMuHo




52

Ipumep | R*? | R R’ X AR!
Ne
1-391 |CHs | H H N 3-(Tpudropmernn)peHrIAMIUHO
1-392 |CHs | H H N 3-xnopdeHnnaMuHO
1-393 |[CH3 | H H N 3-MeTokcu(peHUIaMUHO
1-394 |CHs | H H N 4-nmaHo( eHIIIAMIHO
1-395 |CH3 | H H N 4-meTun(peHUIaAMUHO
1-396 |CH3 | H H N (b eHUIaMIHO
1-397 | H | CHs Cl N OeH3mn
1-398 | H | CH; Cl N 4-propdermnmeTin
1-399 | H | CH; Cl N 3,4-mudropdennnmmerin
1-400 | H | CH; Cl N 2,4-nudropdeHnnmeTn
1-401 | H | CH; Cl N 4-x 10ppeHIITMETIIT
1-402 | H | CH; Cl N (3-¢pTop,4-MeTunderrn)MeTrn
1-403 | H | CH; Cl N 3-MeTOKCU( EHUITMETUIT
1-404 | H | CHs Cl N (3-¢pTop,4-xopdhenun)meTun
1-405 | H | CH; Cl N 4-metund eHUIMETUI
1-406 | H | CH; Cl N (4-dpTop,3-MeToKCH(pEeHNIT)METHIT
1-407 | H | CHs Cl N (2,4-nu¢rop,3-MeTOKCUDEHHIIT)METUI
1-408 | H | CH; Cl CH OeH3un
1-409 | H | CH3 Cl CH 4-pTopdhenmnmernn
1-410 | H | CH3 Cl CH 3,4-mudropdeHunmerrn
1-411 | H | CH3 Cl CH 2,4-nudroppeHnnmMeTI
1-412 | H | CH; Cl CH 4-x 10pPeHUIMETHIT
1-413 | H | CH; Cl CH (3-¢pTop,4-MeTundenHrn)MeTun
1-414 | H | CH; Cl CH 3-MeTOKCU( EHUITMETUIT
1-415 | H | CH; Cl CH (3-¢pTop,4-xnopdheHun)meTun
1-416 | H | CH; Cl CH 4-meTund eHUIMETUIT
1-417 | H | CH; Cl CH (4-dpTop,3-MeTOKCU( EHUIT)METHIT
1-418 | H | CH; Cl CH | (2,4-mudrop,3-MeTokcu(peHIT)METHIT
1-419 | H | CHs Cl CF OeH3un
1-420 | H | CH; Cl CF 4-propdermnmeTin
1-421 | H | CH; Cl CF 3,4-mudropdennnmeri
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Ipumep | R*? | R R’ X AR!
Ne
1-422 | H | CH; Cl CF 2,4-nudropdermmeTn
1-423 | H | CH; Cl CF 4-x1oppeHmIMeTIII
1-424 | H | CHs Cl CF (3-prop,4-MeTrnd eHUT)METHI
1-425 | H | CH3 Cl CF 3-MeTOKCU( EHIITMETHIT
1-426 | H | CH3 Cl CF (3-¢pTop,4-xnopdenun)MeTun
1-427 | H | CH3 Cl CF 4-meTund eHUIMETUIT
1-428 | H | CH; Cl CF (4-dpTop,3-MeTOKCU( EHUIT)METHIT
1-429 | H | CH; Cl CF | (2,4-mudTop,3-MeTOKCU(ESHILT)METHIT
1-430 | H | CHs F N OeH3mn
1-431 | H | CH; F N 4-propdernnmeTin
1-432 | H | CH; F N 3,4-mudropdennnmerin
1-433 | H | CH; F N 2,4-nudropdeHmmeTn
1-434 | H | CH; F N 4-x 10ppeHIIMETIIT
1-435 | H | CH; F N (3-¢pTop,4-MeTnndenrrn)meTun
1-436 | H | CH; F N 3-MeTOKCU(EHUITMETUIT
1-437 | H | CH; F N (3-¢pTop,4-xnopdenmn)mernn
1-438 | H | CH; F N 4-meTunQpeHnIMe T
1-439 | H | CHs F N (4-¢rop,3-MeTokcudeHmT)MeTHI
1-440 | H | CHs F N | (2,4-nudrop,3-mMeToxcudeHnn)MeTmn
1-441 | H | CHs H N OeH3mn
1-442 | H | CH3 H N 4-propderunmeTin
1-443 | H | CH3 H N 3,4-mudropdenunmerin
1-444 | H | CH; H N 2,4-nudropdeHmnmeTn
1-445 | H | CH; H N 4-x10ppeHIITMETIIT
1-446 | H | CH; H N (3-¢pTop,4-MeTunderrn)meTun
1-447 | H | CH; H N 3-MeTOKCU( EHUITMETUIT
1-448 | H | CH; H N (3-¢pTop,4-xnopdheHun)meTun
1-449 | H | CH; H N 4-meTund eHUIMETUIT
1-450 | H | CH; H N (4-¢pTop,3-MeTOKCU(p EHUIT)METHIT
1-451 | H | CH; H N (2,4-mudrop,3-MeTOKCU(DEHIIT)METIIT
1-452 | H | CHs H CH OeH3un
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Ipumep | R*? | R R’ X AR!
Ne
1-453 | H | CH; H CH 4-propdermnmeTin
1-454 | H | CH; H CH 3,4-nmudropdenunmernn
1-455 | H | CHs H CH 2,4-mudTopdeHuamerun
1-456 | H | CH3 H CH 4-x iopHEeHMITMETHIT
1-457 | H | CHs H CH (3-prop,4-MeTrnd eHUIT)METH
1-458 | H | CH3 H CH 3-MeTOKCU( EHUITMETUIT
1-459 | H | CH; H CH (3-¢pTop,4-xnopdheHun)meTun
1-460 | H | CH; H CH 4-meTundeHUIMETUIT
1-461 | H | CH; H CH (4-dpTop,3-MeTOKCU( EHUIT)METHIT
1-462 | H | CHs H CH | (2,4-nudrop,3-MeToKcnpeHmT)MEeTHIT
1-463 | H | CHs CF3 N OeH3un
1-464 | H | CH; CF; N 2,4-nudropdeHmmeTn
1-465 | H | CH; CF; N (4-dpTop,3-MeTOKCU( EHUIT)METHIT
1-466 | H | CH; CF; N 4-metund eHUIMETUIT
1-467 | CH3 | CHs Cl N OeH3un
1-468 | CHs | CH;3 Cl N 4-propdermnmeTin
1-469 | CHs | CH;3 Cl N 3,4-nmudropdenunmernn
1-470 | CH3 | CHs Cl N 2,4-mudTopdeHuamerun
1-471 | CHs | CHs Cl N 4-xnopdeHmnmernn
1-472 | CH3 | CH;3 Cl N (3-¢pTop,4-MeTundeHun)MeTu
1-473 | CH3z | CH;3 Cl N 3-MeTOKCU( EHUITMETHUIT
1-474 | CH3 | CH;3 Cl N (3-¢pTop,4-xn0pdheHun)meTun
1-475 | CH3 | CH;3 Cl N 4-meTund eHUIMETUIT
1-476 | CH3 | CH;3 Cl N (4-dpTop,3-MeTOKCU( EHUIT)METHIT
1-477 | CH3 | CH;3 Cl N (2,4-mudrop,3-MEeTOKCUDEHUIT)METHIT
1-478 | CH3 | CHs F N OeH3un
1-479 | CH3 | CH;3 F N 4-propdermnmeTin
1-480 | CHs | CH; F N 3,4-mudropdennnmmeri
1-481 | CH3 | CH;3 F N 2,4-nudropdeHmmeTn
1-482 | CHs | CH;3 F N 4-x 10ppeHIIMETIIT
1-483 | CHs | CH;3 F N (3-¢pTop,4-MeTnndermn)MeTun
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Ipumep | R*? | R R’ X AR!
Ne
1-484 | CHs | CH;3 F N 3-MeTOKCU(EHUITMETUIT
1-485 | CHs | CH;3 F N (3-¢pTop,4-xnopdennn)mernn
1-486 | CH3 | CHs F N 4-meTn( eHUITMETHIT
1-487 | CH3 | CHs F N (4-drop,3-MeToKkCcHp eHUIT)METHIT
1-488 | CH3z | CH;3 F N (2,4-mudTop,3-MeTOKCU(DEHIIT)METHIT
1-489 | CH3 | CHs H N OeH3mn
1-490 | CH3 | CH;3 H N 4-propdernnmeTin
1-491 | CH3 | CH;3 H N 3,4-mudropdenunmeri
1-492 | CH3 | CH;3 H N 2,4-nudropdeHmmeTn
1-493 | CH3 | CH;3 H N 4-x 10ppeHIITMETIIT
1-494 | CH3 | CH; H N (3-¢pTop,4-MeTunderrn)mMeTun
1-495 | CH3 | CH; H N 3-MeTOKCU( EHUITMETUIT
1-496 | CH3 | CH;3 H N (3-¢pTop,4-xopdheHun)meTun
1-497 | CHs | CH;3 H N 4-metund eHUIMETUIT
1-498 | CH3 | CH;3 H N (4-¢pTop,3-MeToKCH(pEeHIIT)METHIT
1-499 | CHs | CH;3 H N (2,4-mudrop,3-MeTOKCU(DEHIIT)METHIT
1-500 | H | CHs Cl N beHokcu
1-501 | H | CH3 Cl N 4-propdpeHokcu
1-502 | H | CHs Cl N 3,4-mudropdenokcu
1-503 | H | CH3 Cl N 2,4-nudropdeHokcu
1-504 | H | CHs Cl N 4-x0pdeHoKCH
1-505 | H | CH; Cl N 3-¢rop,4-meTundpeHokcu
1-506 | H | CH; Cl N 3-MeTOKCU(EHOKCH
1-507 | H | CHs Cl N 3-¢rop,4-xnopdeHokcu
1-508 | H | CH; Cl N 4-metundpeHoKCH
1-509 | H | CH; Cl N 4-rop,3-merokcudeHokcu
1-510 | H | CH; Cl N 2,4-nudrop,3-merokcudeHoKCH
1-511 | H | CHs F N ¢deHokcu
1-512 | H | CH; F N 4-propdenokcu
1-513 | H | CH; F N 3,4-nudropdenokcu
1-514 | H | CH; F N 2,4-nudropdeHokcu
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Ipumep | R*? | R R’ X AR!
Ne
1-515 | H | CHs F N 4-xnop¢eHoxcu
1-516 | H | CHs F N 3-¢pTop,4-meTundenoxcu
1-517 | H | CHs F N 3-MeTokcupeHOKCH
1-518 | H | CH3 F N 3-¢pTop,4-xnopdenokcu
1-519 | H | CH; F N 4-meTunpeHoKCH
1-520 | H | CHs F N 4-¢prop,3-meTokcudpeHokcu
1-521 | H | CHs F N 2,4-nudTop,3-MeTOKCU(PEHOKCH
1-522 | H | CH; H N ¢deHokcu
1-523 | H | CHs H N 4-¢propdpeHokcu
1-524 | H | CHs H N 3,4-nudropdenokcu
1-525 | H | CHs H N 2,4-mudTopderokcu
1-526 | H | CH3 H N 4-xnopeHokcH
1-527 | H | CHs H N 3-¢pTop,4-meTundenokcu
1-528 | H | CH; H N 3-MeTOKCU(EHOKCH
1-529 | H | CHs H N 3-¢pTop,4-xn0opdenokcu
1-530 | H | CH; H N 4-metundpeHokcn
1-531 | H | CHs H N 4-¢rop,3-MeToKCUPEHOKCH
1-532 | H | CHs H N 2,4-nudrop,3-merokcudeHokcu
1-533 | H | CH; CF; N benokcu
1-534 | H | CH3 CFs; N 4-xnopheHoKcH
1-535 | H | CHs CF3 N 4-¢rop,3-mMeTokcudpeHokcu
1-536 | CH3 | CHs Cl N (beHokcu
1-537 | CH3 | CH3 Cl N 4-¢propdeHokcu
1-538 | CH3 | CHs Cl N 3,4-mudropdenokcu
1-539 | CHs | CHs Cl N 2,4-nudTopderokcu
1-540 | CH3 | CHs Cl N 4-x0pdeHoKCH
1-541 | CHs | CHs Cl N 3-¢pTop,4-meTnndenokcu
1-542 | CH3 | CH; Cl N 3-MeTOKCU(EHOKCH
1-543 | CH3 | CH3 Cl N 3-¢pTop,4-xnopdenokcu
1-544 | CHs | CHs Cl N 4-metundpeHokcu
1-545 | CHs | CHs Cl N 4-¢prop,3-meTokcudpeHokcu
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Ipumep | R*? | R R’ X AR!
Ne
1-546 | CHs | CHs Cl N 2,4-nudTop,3-MeTokcupeHoKCH
1-547 | CHs | CH3 Cl CF ¢deHokcu
1-548 | CHs | CH3 Cl CF 4-propdenoxcn
1-549 | CH3 | CH3 Cl CF 3,4-mudropdenokcu
1-550 | CH3 | CHs Cl CF 2,4-nudTopderokcu
1-551 | CH3 | CH3 Cl CF 4-xnopheHoKcH
1-552 | CH3 | CHs Cl CF 3-¢prTop,4-metundenokcu
1-553 | CH3 | CH;3 Cl CF 3-MeTOKCU(EHOKCH
1-554 | CH3 | CH3 Cl CF 3-¢pTop,4-xnopdenokcu
1-555 | CH3 | CH; Cl CF 4-meTungpeHoKCH
1-556 | CH3 | CHs Cl CF 4-¢rop,3-meTokcudpeHokcu
1-557 | CHs | CHs Cl CF 2,4-nudTop,3-MeTOKCU(PEHOKCH
1-558 | CH3 | CHs Cl CH (beHokcu
1-559 | CH3 | CHs Cl CH 4-¢propdeHokcu
1-560 | CH3 | CHs Cl CH 3,4-nudpropdenokcu
1-561 | CHs | CHs Cl CH 2,4-nudTopdenokcu
1-562 | CH3 | CHs Cl CH 4-xn0pdeHoKcn
1-563 | CH3 | CH3 Cl CH 3-¢rop,4-meTunpeHokcu
1-564 | CHs | CH3 Cl CH 3-meTokcupeHOKCH
1-565 | CH3 | CH3 Cl CH 3-¢prop,4-xnopdenokcu
1-566 | CH3z | CH;3 Cl CH 4-meTunpeHoKCH
1-567 | CHs | CHs Cl CH 4-¢rop,3-meTokcudpeHokcu
1-568 | CHs | CHs Cl CH 2,4-nudTop,3-MeTOKCU(EHOKCH
1-569 | CH3 | CH3 F N ¢deHokcu
1-570 | CH3 | CHs F N 4-¢propdeHokcu
1-571 | CH3 | CHs F N 3,4-mudropdenokcu
1-572 | CH3 | CHs F N 2,4-mudTopderokcu
1-573 | CH3 | CH3 F N 4-xnopeHokcu
1-574 | CHs | CHs F N 3-¢pTop,4-meTnndenokcu
1-575 | CH3 | CH;3 F N 3-MeToKCU(EHOKCH
1-576 | CHs | CHs F N 3-¢pTop,4-xn0opdenokcu
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Ipumep | R*? | R R’ X AR!
Ne
1-577 | CHs | CHs F N 4-metundpeHokcu
1-578 | CH3 | CHs F N 4-¢rop,3-MeToKCUpEHOKCH
1-579 | CH3 | CHs F N 2,4-nudrop,3-merokcudeHokcu
1-580 | CH3 | CH; H N benokcu
1-581 | CH3 | CHs H N 4-propdpeHokcu
1-582 | CH3 | CHs H N 3,4-mudropdenokcu
1-583 | CH3 | CHs H N 2,4-nmudTopdenokcu
1-584 | CH3 | CH3 H N 4-xnopeHokcH
1-585 | CH3 | CHs H N 3-¢pTop,4-metnndenokcu
1-586 | CHs | CH; H N 3-MeTOKCU(EHOKCH
1-587 | CHs | CH3 H N 3-¢pTop,4-xn0opdenokcu
1-588 | CHs | CHs H N 4-metundpeHokcu
1-589 | CHs | CHs H N 4-¢rop,3-meTokcudpeHokcu
1-590 | CHs | CHs H N 2,4-nudTop,3-MeToKCU(HEHOKCH
1-591 | CH3 | CHs F N 5-xn0p-3-prop-2-nUpUANIOKCH
1-592 | CH3 | CHs F N 5-XJ10p-2-NMUPUAUIIOKCH
1-593 | CH3 | CHs F N 5-¢pTOop-2-nupuanIOKCH
1-594 | CH3 | CH3 F N 3,5-nudTOp-2-NHUPUINIOKCH
1-595 | CHs | CH3 F N 5-¢pTOp-2-NMUPUMUINIIOKCH
1-596 | CH3 | CHs F N 5-X10p-2-NUPUMHUAUIIOKCH
1-597 | CH3 | CHs Cl N 5-x710p-3-hTOP-2-NUPUIUIIOKCH
1-598 | CH3 | CHs Cl N 5-xJ10p-2-NMUPUIUTIOKCH
1-599 | CH3 | CHs Cl N 5-¢pTOop-2-nMUpUINIOKCH
1-600 | CH3 | CHs Cl N 3,5-mudTOp-2-MUPUANIOKCH
1-601 | CH3 | CHs Cl N 5-¢pTOp-2-NMUPUMHUINIOKCH
1-602 | CHs | CHs Cl N 5-XJ10p-2-NUPUMHUIUIIOKCH
1-603 | H | CHs F N 5-xnop-3-rop-2-NUpUANIOKCH
1-604 | H | CHs F N 5-XJ10p-2-NMUPUANIOKCH
1-605 | H | CHs F N 5-¢pTOop-2-nupuanIoKCH
1-606 | H | CHs F N 3,5-nudTop-2-NMUpPUANIOKCH
1-607 | H | CHs F N 5-¢pTOp-2-NMUPUMUINIOKCH
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Ipumep | R*? | R R’ X AR!
Ne
1-608 | H | CHs F N 5-X710p-2-NMUPUMHUIUIIOKCH
1-609 | H | CHs Cl N 5-xn0p-3-¢Top-2-NUPUINIOKCH
1-610 | H | CHs Cl N 5-XJ10p-2-NUPUIUIIOKCH
1-611 | H | CH3 Cl N 5-¢pTOp-2-NMUpUINIOKCH
1-612 | H | CHs Cl N 3,5-nudTop-2-MUpUANIOKCH
1-613 | H | CHs Cl N 5-¢pTOp-2-NMUPUMHUINIOKCH
1-614 | H | CHs Cl N 5-XJ10p-2-NMUPUMHUIUIIOKCH
1-615 | CH3 | CHs F CH 5-xnop-3-rop-2-NUpUANIOKCH
1-616 | CHs | CHs F CH 5-XJ10p-2-NUPUAUIOKCH
1-617 | CHs | CHs F CH 5-¢pTOop-2-nupuanIOKCH
1-618 | CHs | CHs F CH 3,5-nudTOp-2-MUPUANIOKCH
1-619 | CHs | CHs F CH 5-¢pTOp-2-NMUPUMHUINIOKCH
1-620 | CH3 | CHs F CH 5-XJ10p-2-NMUPUMUIUTIOKCH
1-621 | CHs | CHs Cl CH 5-xn0p-3-pTop-2-NUPUANIOKCH
1-622 | CH3 | CHs Cl CH 5-XJ10p-2-NUPUANUTIOKCH
1-623 | CH3 | CHs Cl CH 5-¢pTOop-2-nupuaNIOKCH
1-624 | CH3 | CHs Cl CH 3,5-audTop-2-NMUpUANIOKCH
1-625 | CH3 | CH3 Cl CH 5-¢rop-2-nupumMuanIOKCH
1-626 | CHs | CHs Cl CH 5-Xn10p-2-NMUPUMUIUIOKCH
1-627 | H | CHs F CH 5-x10p-3-hTOp-2-NHUPUIHIOKCH
1-628 | H | CHs F CH 5-XJ10p-2-NUPUANIOKCH
1-629 | H | CHs F CH 5-¢pTOop-2-nUpUINIOKCH
1-630 | H | CHs F CH 3,5-nudTop-2-MUPUANIOKCH
1-631 | H | CHs F CH 5-¢pTOp-2-NMUPUMHUINIIOKCH
1-632 | H | CHs F CH 5-XJ10p-2-MUPUMUUTIOKCH
1-633 | H | CHs Cl CH 5-xnop-3-Top-2-NMUpUANIOKCH
1-634 | H | CHs Cl CH 5-x510p-2-NMUPUINUIIOKCH
1-635 | H | CHs Cl CH 5-¢pTop-2-nupuanIoKcu
1-636 | H | CHs Cl CH 3,5-nudTop-2-MUPUANIOKCH
1-637 | H | CHs Cl CH 5-¢pTOp-2-NMUPUMHUINIOKCH
1-638 | H | CHs Cl CH 5-XJ10p-2-NUPUMHUIUIIOKCH
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Ipumep | R*? | R R’ X AR!
Ne
1-639 | CH3 | CHs F CF 5-xn0p-3-Top-2-NUPUINUIOKCH
1-640 | CHs | CHs F CF 5-XJ10p-2-NMUPUANIOKCH
1-641 | CHs | CH3 F CF 5-¢rop-2-nupuaniokcu
1-642 | CH3 | CH3 F CF 3,5-nudTop-2-MUpUANIOKCH
1-643 | CH3 | CHs F CF 5-¢pTOp-2-NMUPUMHUIHIIOKCH
1-644 | CH3 | CHs F CF 5-XJ10p-2-NUPUMHUIUTIOKCH
1-645 | CH3 | CHs Cl CF 5-xnop-3-prop-2-NUpUANIOKCH
1-646 | CHs | CHs Cl CF 5-xJ10p-2-NMUPUIUTIOKCH
1-647 | CHs | CHs Cl CF 5-¢pTOop-2-nupuanIOKCH
1-648 | CHs | CHs Cl CF 3,5-nudTop-2-MUpPUANIOKCH
1-649 | CHs | CHs Cl CF 5-¢pTOp-2-NMUPUMHUINIOKCH
1-650 | CH3 | CHs Cl CF 5-XJ10p-2-NUPUMHUIUIIOKCH
1-651 | H | CHs F CF 5-xnop-3-prop-2-NUpUANIOKCH
1-652 | H | CHs F CF 5-XJ10p-2-NMUPUANIOKCH
1-653 | H | CHs F CF 5-¢pTOop-2-nupuannoKcu
1-654 | H | CHs F CF 3,5-nudTop-2-NMUpUANIOKCH
1-655 | H | CHs F CF 5-pTOp-2-NMUpPUMUANIIOKCH
1-656 | H | CHs F CF 5-XJ10p-2-NUPUMHUIUIOKCH
1-657 | H | CHs Cl CF 5-x710p-3-dprop-2-nupuanIoKcH
1-658 | H | CHs Cl CF 5-XJ10p-2-NMUPUIUTIOKCH
1-659 | H | CHs Cl CF 5-¢pTOop-2-nUpUIUIOKCH
1-660 | H | CHs Cl CF 3,5-nudTop-2-MUpPUANIOKCH
1-661 | H | CHs Cl CF 5-¢pTOp-2-NMUPUMHUIMIIOKCH
1-662 | H | CHs Cl CF 5-XJ10p-2-NUPUMHUIUIIOKCH

Hannbie SIMP BeIOpaHHBIX TIPUMEPOB (KOHEUHBIX MPOAYKTOB U MMPOMEKYTOYHBIX

COEMHEHUH)
Criucku u ciocoObl, copeprkatnue nuku SAMP

'H-AAMP-nanHble BHIOPaHHBIX IPMMEPOB 3AMUCHIBAIOT B BHIE CTIUCKOB MUKOB 'H-

SMP. K kaxnoMy CHTHaJbHOMY MHKY CHadajia MPUBOIAT O-3HAYEHHE B 4. HA THIC. U
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3aTeéM YKa3blBAalOT WHTEHCHBHOCTb CHUTHANa B KpPYIJbIX ckoOkax. Ilapa maHHBIX 0-
BEJIMYMHA-UHTEHCUBHOCTb CUTHAJIA PA3JIMYHBIX CUTHAJBHBIX MUKOB OTAEJIEHBI APYr OT

Apyra TOYKOH C 3aIATOM.
ITosTOMy CITUCOK NMHUKOB NMPUMEPOB UMeEET GopMy:

81 (MHTEHCHBHOCTW'; &) (MHTEHCHBHOCTB);........ : 8i (MHTEHCHBHOCTY; ... ... ;8

(MHTEHCHBHOCTD)

HVHTEeHCUBHOCTD YE€TKUX CUTHAJIOB HAXOIUTCA B OTHOLIEHHUSX KOPPEJSILIUU C
BBICOTOM CHUTHAJIOB B MedaTHOM Ipumepe crnekrpa AMP B ¢cM u nokaseiBaeT
NENCTBUTENIBHOE COOTHOIIEHUE MHTEHCUBHOCTH CUTHala. B mMpOKMX cUrHamax MoryT
OBITH TIPENCTAaBIIEHbl HECKOJBKO MHKOB WJIM CEPEeANHA CHUTHAJa U €€ OTHOCHUTEJIbHAS

HWHTCHCUBHOCTD IO CPAaBHCHHUIO C CAMBIM MHTCHCUBHBIM CUTHAJIOM B CIICKTPE.

Jins  kanubposku xumuueckoro casura H-SIMP-CHeKTpOB HCIOJIB30BAIH
TETPAMETUJICHJIAH W/WJIM XUMHYECKHI CIBHI PACTBOPUTEINS, B YaCTHOCTH, B CIydae
cniekTpoB, koTtopbie m3MmepsitoT B JIMCO. Ilostomy B cnuckax nukoB SIMP moxer

BCTPECUATHCA TECTPAMETUIICHUIIAH, HO 3TO ABJIACTCA HEO0s13aTEIbHBIM.

Crmicku mkoB 'H-SIMP CX03H ¢ KJIACCUYeCKUMH TMEeUaTHbIMU cruckamu ‘H-
SIMP u 0OblMHO copep)kaT BCE MHMKH, KOTOpPblE YMOMMHAIOT Kiaccudeckue SMP-

UHTEpIIPETALUN.

KpoMe TOro, oHH MOTYT, KaKk M KJacCHdeckue TedaTHple crucku 'H-SIMP,
NOKa3bIBaTh CHUTHAJIBI PACTBOPUTENEH, CTEPEOU3OMEPOB HEOOXOIUMBIX COCTUHEHHH,

KOTOPBIE TAKXKE SBISIFOTCS MPEIMETOM M300PETEeHUs, 1/UITH MUKW IPUMECEH.

B naHHBIX CUTHAJIOB COEIMHEHHI B AEJIbTa-00JaCTH PACTBOPUTENCH /WA BOJBI

1 [
B Hamux H-AMP-nukax mokasaHbl OOBIMHBIC MUKH PACTBOPUTENEH, HAIPUMED, MMUKH
JIMCO B JIMCO-Ds u muk BOHABI, KOTOpbIE B CpeAHEM OOBIMHO HMEIOT BBICOKYIO

HUHTCHCHUBHOCTD.

[Muku cTepeon3oMepoB MUIICHEBUIHBIX COSNMHEHUN W/WJIM MUKOB MPUMECEH
OOBIMHO MMEIOT 0OJiee HI3KYKD MHTEHCUBHOCTD, YeM MHUKU HEOOXOAMMBIX COSNUHEHUH

(Harmpumep, ¢ yuctoto >90%).

Takue CTEPCOU3OMEPDI W/ unu npuMecu MOryTt OBbITb THIIMYHBIMHU JUJIA

COOTBETCTBEHHBIX CIIOCOOO0B nonydeHus. Takum oOpa3zoM, UX MUKU MOTYT IOMOTaTh PU
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paCnodHaBaHK BOCIPOU3BCACHUSA HALICTO criocoba MOJIy4CHHU MpU TOMOIIU

"OTHevaTKOB najbleB" MOOOYHOro MPOAYKTA.

DKCrepT, KOTOPBIH OLEHMBAET MUKH HEOOXOMUMBIX COETUHEHUNH C TOMOLIBIO
u3BecTHbIX criocoboB (MestreC, ACD-MonenupoBaHue, WK ¢ MOMOLIBIO MOJYYEHHBIX
OIIBITHBIM MyTEM, AHAJIM3UPYEMBIX OXXHIAEMBIX 3HAUEHHIi), IO Mepe HeoOXOIUMOCTH
MOJKEeT M30JIUPOBaTh MHKU HEOOXOAMMBIX COCIMHEHUH, Mpu4YeM, MpU HeOOXOAUMOCTH,
NPUMEHSIIOT TOTIOJIHUTENIbHBIN (PUIIBTP MHTEHCUBHOCTH. Takoe u3omupoBanue ObUIO Obl

TIOX0e Ha YIIOMSHYTOE OTOOpakeH e MMMKOB B KJIACCHYecKoi naTepnperanun "H-SIMP.

Jlpyrue neranu cnuckoB mukoB 'H-SIMP MooryT ObiTb MONy4eHbl U3

TeopeTnyeckoi 0a3bl HayuHbIX nccnenosanuii Research Disclosure Database Ne 564025,

TIprvep Ne 1-397: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.4126 (16.0); 7.4745 (1.9); 7.4555 (2.1); 7.2599 (44.6): 7.2276 (0.6): 7.2234 (0.9); 7.2119
(0.7); 7.2073 (2.6); 7.2030 (1.6); 7.1923 (1.1); 7.1887 (2.8); 7.1865 (2.0); 7.1831 (0.6); 7.1660
(1.1); 7.1624 (1.1); 7.1487 (1.7); 7.1447 (2.9); 7.1404 (3.1); 7.1341 (0.7); 7.1297 (0.9); 7.1283
(1.0); 7.1243 (1.8); 7.1207 (1.2); 7.0382 (1.9); 7.0193 (1.8); 3.9295 (5.8); 2.4678 (12.8); 0.8821
(0.9); 0.0080 (0.7); -0.0002 (26.5); -0.0085 (0.8)

TIprmvep Ne 1-400: 'H-sIMP(400.0 MHz, CDCI3):

&= 8.4920 (0.7); 8.4616 (16.0); 7.5009 (1.1); 7.4831 (1.2); 7.2607 (14.0); 7.1218 (0.5); 7.1171
(0.8); 7.1010 (0.8); 7.0423 (1.8); 7.0226 (1.6); 6.7585 (0.7); 6.7424 (0.6); 6.7356 (2.2); 6.7143
(2.2); 6.7075 (0.7); 6.6955 (0.5); 3.9163 (3.9); 2.6147 (0.7); 2.4569 (11.0); 1.5563 (6.0); 0.0080
(0.7); -0.0002 (18.4); -0.0085 (0.7)

TIpumep Ne 1-405: 'H-5IMP(400.0 MHz, CDCI3):

§=8.4073 (9.2); 7.4640 (1.2); 7.4450 (1.3); 7.2592 (4.8); 7.0275 (1.4); 7.0099 (16.0); 3.8797
(3.9); 2.4635 (7.8); 2.2781 (8.8): 1.5678 (1.0); 1.2644 (1.0); 0.8818 (1.6); 0.8641 (0.6): -0.0002
(6.2)

Tpumep Ne 1-406: 'H-5IMP(400.0 MHz, CDCI3):

5= 8.4666 (2.2); 8.4474 (13.6); 8.4354 (2.2); 7.4577 (1.5); 7.4387 (1.6); 7.2621 (5.0); 7.0416
(1.8); 7.0234 (1.9); 6.9381 (1.1); 6.9175 (1.4); 6.9100 (1.2); 6.8894 (1.3); 6.7666 (0.8); 6.7614
(0.9); 6.7462 (0.8); 6.7410 (0.9); 6.6779 (0.6); 6.6726 (0.5); 6.6672 (0.6); 6.6619 (0.6); 6.6573
(0.5); 5.2978 (5.0); 3.9432 (0.6); 3.8883 (4.0); 3.8769 (0.5); 3.8064 (16.0); 2.4663 (10.3); 1.5924
(1.5); -0.0002 (6.4)

TIprmvep Ne 1-408: TH-SIMP(400.0 MHz, CDCI3):

&= 8.1461 (2.7); 8.1394 (2.8); 7.6547 (2.4); 7.6480 (2.3); 7.6330 (2.5); 7.6263 (2.4); 7.5189
(0.5); 7.4023 (2.4); 7.3834 (2.6); 7.2765 (1.3); 7.2731 (1.9); 7.2601 (96.5); 7.2412 (1.7); 7.2376
(3.3); 7.2030 (1.4); 7.1998 (1.3); 7.1818 (3.9); 7.1780 (3.9); 7.1613 (2.6); 6.9961 (0.5); 6.9479
(2.7); 6.9333 (3.6); 6.9320 (3.8); 6.9294 (2.6); 6.9116 (3.1); 3.9289 (7.8); 2.4189 (16.0); 1.5469
(6.8); 1.3331 (0.8); 1.2843 (1.3); 1.2556 (2.6); 0.8803 (0.5); 0.0693 (0.9); 0.0080 (2.1); -0.0002
(56.5); -0.0084 (2.0)

Tprmvep Ne 1-419: TH-SIMP(400.0 MHz, CDCI3):

&= 8.0098 (4.6); 8.0042 (4.7); 7.5250 (2.6); 7.5194 (2.5); 7.5030 (2.6); 7.4975 (2.5); 7.3706
(2.4); 73518 (2.6); 7.2938 (0.9); 7.2909 (1.4); 7.2870 (0.7); 7.2752 (2.4); 7.2726 (3.3); 7.2700
(2.5); 7.2590 (46.7); 7.2549 (4.4); 7.2206 (4.6); 7.2142 (2.3); 7.2033 (2.2); 7.1999 (2.0); 7.1939
(1.8); 7.1762 (0.6); 6.9001 (2.6); 6.8813 (2.4); 4.0033 (7.5); 2.3544 (16.0); 1.5571 (0.7); 0.0080
(0.9); -0.0002 (27.1); -0.0085 (0.8)

TIpumep Ne 1-422: 'H-5IMP(400.0 MHz, CDCI3):
&= 8.0272 (4.3); 8.0217 (4.4); 7.5377 (2.4); 7.5322 (2.3); 7.5158 (2.4); 7.5103 (2.3); 7.4161
(1.8); 7.3974 (1.9); 7.2594 (8.4); 7.2012 (0.5); 7.1799 (1.0); 7.1635 (1.0); 7.1423 (0.5); 6.9107
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(2.6); 6.8918 (2.4); 6.8008 (0.7); 6.7957 (1.8); 6.7799 (1.0); 6.7747 (4.4); 6.7539 (2.0); 6.7485
(0.7); 3.9888 (5.7); 2.3449 (16.0); 1.5493 (2.5); -0.0002 (11.1)

TTpuviep Ne 1-428: TH-SIMP(400.0 MHz, CDCI3):

&= 8.0312 (2.8); 8.0256 (2.8): 7.5443 (1.6); 7.5388 (1.6); 7.5224 (1.6); 7.5168 (1.8); 7.3747
(1.5): 7.3558 (1.6); 7.2598 (6.4); 7.0774 (0.5): 6.9912 (1.2); 6.9706 (1.4); 6.9630 (1.2); 6.9425
(1.4); 6.9081 (1.6); 6.8893 (1.4); 6.8642 (0.8): 6.8589 (0.9); 6.8437 (0.8); 6.8385 (0.9): 6.7491
(0.6): 6.7438 (0.5); 6.7384 (0.6); 6.7331 (0.5); 5.2978 (1.2); 4.0080 (0.6); 3.9614 (4.1); 3.9013
(0.6): 3.8296 (16.0); 2.3531 (10.9): 2.1042 (0.8); 1.5523 (1.8); -0.0002 (9.0)

Tpumep Ne 1-430: 'H-5IMP(400.0 MHz, CDCI3):

&= 8.3334 (16.0); 7.4614 (2.1); 7.4424 (2.3); 7.2596 (14.7); 7.2329 (0.7); 7.2298 (1.0); 7.2253
(0.7); 7.2185 (0.8); 7.2143 (1.4); 7.2112 (2.3); 7.2086 (2.0); 7.2060 (1.5); 7.1941 (3.4); 7.1628
(2.6); 7.1575 (3.9); 7.1461 (1.9); 7.1389 (2.1); 7.1290 (0.7); 7.0181 (2.2); 6.9993 (2.0); 3.9447
(6.6); 2.4534 (13.9); 2.4350 (0.7); 1.5586 (3.8); 1.2635 (0.3); 0.8819 (0.9); 0.0080 (0.7); -0.0002
(19.6); -0.0085 (0.8)

Tprvep Ne 1-433: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.3968 (16.0); 7.4932 (1.6); 7.4743 (1.7); 7.2612 (12.4); 7.1528 (0.6); 7.1364 (0.7): 7.1317
(1.0); 7.1156 (1.0); 7.0242 (2.4); 7.0051 (2.2); 6.7670 (0.7); 6.7606 (0.9); 6.7447 (0.8); 6.7381
(3.1); 6.7311 (0.5); 6.7170 (2.9); 6.7130 (1.0); 6.6985 (0.6); 6.6961 (0.6); 3.9314 (5.3); 2.6154
(0.6); 2.4432 (14.9); 1.5644 (6.7); 0.0079 (0.5); -0.0002 (15.7)

Tprvep Ne 1-438: 'H-SIMP(400.0 MHz, CDCI3):

&= 8.6397 (1.1); 8.6476 (1.1); 8.3605 (16.0); 7.4435 (2.2); 7.4245 (2.4); 7.2891 (0.9); 7.2770
(0.5); 7.2599 (9.2); 7.0509 (0.7); 7.0285 (13.9); 7.0049 (2.8); 6.9856 (2.1); 3.8948 (6.8); 2.4478
(14.1); 23200 (0.6); 2.2784 (14.7); 1.5765 (4.9); 0.0080 (0.5); -0.0002 (11.6); -0.0085 (0.5)

Tprvep Ne 1-439: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.3861 (11.0); 7.4483 (1.5); 7.4294 (1.6); 7.2610 (16.4); 7.0240 (1.6); 7.0050 (1.5); 6.9428
(1.1); 6.9222 (1.3); 6.9147 (1.1); 6.8942 (1.3); 6.7867 (0.8); 6.7815 (0.9); 6.7663 (0.8); 6.7612
(0.9); 6.6915 (0.6); 6.6862 (0.5); 6.6809 (0.6); 6.6755 (0.5); 5.2998 (0.7); 3.9053 (4.3); 3.8096
(16.0); 2.6155 (0.8); 2.4527 (10.1); 1.5528 (9.5); 0.0080 (0.6); -0.0002 (22.2): -0.0085 (0.6)

Tlpuviep Ne 1-441: 'H-sIMP(400.6 MHz, CDCI3):

5= 8.5217 (10.9); 8.5097 (11.2); 7.4457 (2.4); 7.4267 (2.6); 7.2609 (8.3); 7.2326 (0.8); 7.2296
(1.3): 7.2256 (0.6); 7.2143 (2.1); 7.2115 (3.1); 7.2085 (2.3); 7.1995 (1.2); 7.1940 (4.0): 7.1920
(2.8): 7.1896 (1.0); 7.1717 (1.8); 7.1667 (4.7): 7.1605 (2.4); 7.1538 (1.3); 7.1500 (2.0); 7.1475
(1.7): 7.1463 (1.8); 7.1403 (1.7); 7.1229 (0.6); 7.0205 (5.7); 7.0085 (6.7); 7.0028 (2.5): 6.9966
(3.4): 3.9298 (7.3); 2.4743 (16.0); 2.2314 (0.6); 1.6132 (1.1); -0.0002 (10.9)

Tpumep Ne 1-444: TH-5IMP(400.6 MHz, CDCI3):

5= 8.5368 (9.8); 8.5249 (10.0); 7.5029 (1.6); 7.4840 (1.7); 7.2617 (14.4): 7.1513 (0.6); 7.1351
(0.7); 7.1300 (1.2); 7.1139 (1.2); 7.1092 (0.7); 7.0931 (0.6); 7.0505 (2.9); 7.0386 (7.9); 7.0265
(2.9); 7.0206 (2.4); 6.7494 (0.7); 6.7431 (0.9); 6.7270 (0.8); 6.7201 (1.2); 6.7189 (1.2); 6.7115
(0.9); 6.7094 (0.7); 6.7027 (0.9); 6.6964 (1.0); 6.6909 (1.5); 6.6890 (1.2); 6.6841 (0.8); 6.6823
(0.8); 6.6703 (0.6); 6.6677 (0.6); 5.2994 (0.7); 3.9190 (5.4); 3.7973 (0.7); 2.6160 (0.6); 2.4707
(16.0); 2.2526 (1.7); 1.5844 (3.3); 0.0079 (0.3); -0.0002 (19.3): -0.0085 (0.3)

TTprmvep Ne 1-449: TH-SIMP(400.6 MHz, CDCI3):

8= 8.5315 (6.5); 8.5196 (6.7); 7.4264 (2.5); 7.4074 (2.7); 7.2602 (14.5); 7.0621 (1.6); 7.0415
(7.8); 7.0307 (8.1); 7.0167 (4.7); 7.0080 (4.4); 6.9887 (2.6); 3.8803 (8.4); 2.6148 (0.7); 2.4689
(16.0); 2.3180 (0.5); 2.2755 (15.4); 2.0451 (0.7); 1.5621 (8.8); -0.0002 (18.2)

Tprvep Ne 1-450: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.5201 (5.7); 8.5081 (5.9); 7.4597 (1.4); 7.4407 (1.6); 7.2614 (15.7); 7.0393 (3.3); 7.0273
(3.6); 7.0210 (1.4); 7.0153 (1.8); 6.9226 (1.1); 6.9020 (1.4); 6.8945 (1.1); 6.8739 (1.3); 6.7733
(0.8); 6.7682 (0.8); 6.7530 (0.8); 6.7478 (0.8); 6.6884 (0.5); 6.6777 (0.6); 6.6723 (0.5); 3.8927
(3.9); 3.7941 (16.0); 2.6156 (0.7); 2.4805 (9.5); 1.5632 (7.5); 0.0080 (0.6); -0.0002 (20.8); -
0.0085 (0.6)
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TIprmep Ne 1-455: 'H-SIMP(400.0 MHz, CDCI3):

§=8.2100 (1.2); 8.2083 (1.3); 8.2051 (1.3); 8.2033 (1.3); 8.1976 (1.3); 8.1958 (1.3); 8.1926
(1.3); 8.1909 (1.2); 7.7177 (1.2); 7.7126 (1.2); 7.6995 (1.4); 7.6970 (1.4); 7.6945 (1.4); 7.6920
(1.3); 7.6790 (1.3); 7.6739 (1.2); 7.4298 (1.7); 7.4108 (1.8); 7.2603 (15.5); 7.1692 (0.6); 7.1486
(1.2); 7.1326 (1.2); 7.1259 (0.7); 7.1099 (0.5); 7.0439 (1.3); 7.0416 (1.4); 7.0314 (1.3); 7.0292
(1.4); 7.0258 (1.3); 7.0236 (1.3); 7.0134 (1.2); 7.0111 (1.3); 6.9772 (1.6); 6.9753 (2.6); 6.9545
(2.8); 6.9519 (3.2); 6.9319 (2.4); 6.7765 (0.6); 6.7703 (1.1); 6.7617 (0.9); 6.7548 (0.9); 6.7457
(1.6); 6.7416 (1.8); 6.7349 (0.8); 6.7287 (0.7); 6.7224 (1.6); 3.9234 (5.7); 2.4218 (16.0); 1.5573
(2.7); 13334 (0.7); 1.2843 (0.9); 1.2555 (1.1); 1.1374 (0.6); 1.1216 (0.6); 0.9169 (0.6); 0.0079
(0.6); -0.0002 (21.3); -0.0084 (0.7)

Tprmep Ne 1-461: 'H-SIMP(400.0 MHz, CDCI3):

= 8.2153 (0.8); 8.2136 (0.9); 8.2104 (0.9); 8.2086 (0.9); 8.2029 (0.9); 8.2011 (0.9); 8.1979
(0.9); 8.1961 (0.8); 7.7182 (0.8); 7.7132 (0.8); 7.7001 (1.0); 7.6976 (1.0); 7.6951 (1.0); 7.6926
(0.9); 7.6795 (0.9); 7.6745 (0.9); 7.3943 (1.6); 7.3754 (1.7); 7.2618 (8.4); 7.0473 (0.9); 7.0449
(1.0); 7.0348 (1.0); 7.0325 (1.0); 7.0292 (1.0); 7.0269 (1.0); 7.0167 (0.9); 7.0144 (0.9); 6.9747
(1.1); 6.9726 (2.1); 6.9708 (2.2); 6.9541 (2.8); 6.9522 (3.0); 6.9503 (2.5); 6.9426 (1.3); 6.9352
(1.6); 6.9221 (1.3); 6.8121 (0.9); 6.8070 (1.0); 6.7917 (0.9); 6.7866 (0.9); 6.7176 (0.6); 6.7123
(0.5); 6.7068 (0.6); 6.7016 (0.6); 6.6970 (0.5); 3.9040 (2.2); 3.8909 (4.5); 3.7903 (16.0); 2.4325
(10.4); 1.5784 (0.9); 1.3335 (1.0); 1.2844 (1.4); 1.2544 (1.4); 0.0701 (0.6); -0.0002 (11.7)

Tprmvep Ne 1-463: 'H-SIMP(400.0 MHz, CDCI3):

8= 8.6354 (7.9); 8.6537 (7.4); 7.5432 (2.4); 7.5241 (2.6); 7.2596 (12.0); 7.1822 (0.7); 7.1779
(1.0); 7.1739 (0.6); 7.1622 (2.2); 7.1537 (1.1); 7.1474 (1.6); 7.1433 (3.4); 7.1378 (1.2); 7.1249
(1.5); 7.1212 (1.7); 7.1065 (4.6); 7.1003 (4.7); 7.0861 (2.5); 7.0804 (3.0); 3.9282 (7.6); 2.4964
(16.0); 1.5535 (5.1); 1.2642 (0.6); 0.8820 (0.9); 0.0080 (0.6); -0.0002 (15.7); -0.0084 (0.7)

Tprvep Ne 1-464: 'H-5IMP(400.0 MHz, CDCI3):

8= 8.7268 (7.6); 8.7250 (7.7); 7.5564 (1.7); 7.5376 (1.8); 7.2622 (3.8); 7.1092 (0.7); 7.0989
(2.7); 7.0936 (1.0); 7.0880 (1.5); 7.0798 (2.6); 7.0720 (1.4); 7.0671 (0.8); 7.0507 (0.6); 6.7407
(0.8); 6.7343 (0.9); 6.7185 (0.9); 6.7158 (0.8); 6.7120 (1.2); 6.7097 (1.2); 6.6987 (0.9); 6.6963
(0.9); 6.6931 (1.0); 6.6875 (1.2); 6.6781 (1.4); 6.6697 (0.9); 6.6576 (0.6); 6.6550 (0.6); 5.2973
(2.4); 3.9126 (5.9); 2.4857 (16.0); 1.5978 (1.6); -0.0002 (4.9)

[Mpumep Ne 1-465: 'H-AMP(400.0 MHz, CDCI3):

5=8.7729 (0.7): 8.7710 (0.7): 8.7201 (1.0): 87182 (1.1): 87145 (2.2): 8.7128 (5.0): 8.7108
(5.0): 75117 (1.5): 74927 (1.6): 7.2618 (5.5): 7.1002 (1.7): 7.0810 (1 4); 6.9077 (1.1): 6.8871
(1.4): 6.8797 (1.2): 6.8591 (1.3): 6.7348 (0.8): 6.7296 (0.9): 6.7145 (0.8): 6.7094 (0.9): 6.6496
(0.6): 6.6442 (0.6): 6.6389 (0.6): 6.6336 (0.6): 6.6290 (0.5): 6.6183 (0.5): 5.2983 (2.6): 3.9502
(0.5): 3.8841 (4.1): 3.7972 (16.0): 2.4965 (10.2): 1.5761 (2.2): -0.0002 (7.4)

TIprmep Ne 1-466: 'H-SIMP(400.6 MHz, CDCI3):

8= 8.6395 (7.7); 8.6376 (7.6); 7.5432 (2.4); 7.5242 (2.6); 7.2598 (11.0); 7.0935 (2.5); 7.0745
(2.3); 6.9820 (0.9); 6.9679 (0.7); 6.9606 (9.1); 6.9557 (8.2); 6.9485 (0.7); 6.9346 (0.8); 5.2979
(0.5); 3.8809 (7.1); 2.4944 (16.0); 2.2372 (15.0); 1.3642 (4.2); -0.0002 (14.8)

TIprvep Ne 1-478: TH-SIMP(400.0 MHz, CDCI3):

&= 8.3304 (9.7); 7.2604 (36.0); 7.1866 (0.8); 7.1714 (1.4); 7.1685 (2.0); 7.1655 (1.6); 7.1567
(0.9); 7.1511 (2.6); 7.1275 (3.2); 7.1196 (1.5); 7.1110 (1.6); 7.0990 (1.2); 6.9298 (2.6); 4.0222
(5.1); 2.4285 (11.2); 2.2802 (10.8); 1.5519 (16.0): 0.0080 (1.0): -0.0002 (25.2); -0.0085 (1.2)

Tprvep Ne 1-479: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.3622 (15.6); 7.2608 (10.7); 7.1105 (1.6): 7.1050 (0.7); 7.0971 (1.9): 7.0885 (2.0); 7.0807
(0.8); 7.0751 (2.0); 6.9261 (3.4); 6.8864 (2.6); 6.8810 (0.8); 6.8699 (0.8); 6.8647 (4.7); 6.8593
(0.8); 6.8482 (0.7); 6.8428 (2.0); 3.9866 (5.6); 2.4224 (16.0); 2.2686 (15.0); 1.5651 (1.6); -
0.0002 (14.7)

TIprvep Ne 1-481: 'H-5IMP(400.6 MHz, CDCI3):

&= 8.4357 (2.3); 8.3706 (16.0); 7.2620 (35.2): 7.0106 (0.5); 6.9903 (1.0); 6.9724 (1.0); 6.9685
(0.7); 6.9513 (0.6); 6.9367 (3.4); 6.7478 (0.7); 6.7414 (0.9); 6.7243 (1.4); 6.7168 (1.1); 6.7004
(0.7); 6.6940 (0.9); 6.6767 (0.5); 6.6595 (0.7); 6.6533 (0.6); 6.6492 (0.6); 6.6382 (0.7); 3.9744
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(5.0); 2.4566 (2.2); 2.4217 (15.0); 2.3602 (2.2); 2.2722 (14.3); 1.5808 (5.0); 0.0700 (0.6); 0.0079
(0.6); 0.0022 (0.8); -0.0002 (20.7); -0.0085 (0.6)

TIpumep Ne 1-482: TH-SIMP(400.6 MHz, CDCI3):

&= 8.4352 (1.3); 8.3637 (15.9); 7.2614 (35.5): 7.1576 (3.8); 7.1526 (1.4); 7.1415 (1.6); 7.1363
(6.3); 7.1303 (1.0); 7.0824 (0.7); 7.0765 (4.6); 7.0713 (1.4); 7.0600 (1.0); 7.0550 (2.7); 6.9256
(3.7); 5.1087 (0.5); 4.8590 (0.6); 3.9874 (7.1); 2.4564 (1.4); 2.4217 (16.0); 2.3599 (1.4); 2.2581
(15.5); 1.5745 (9.7); 0.0079 (0.6); -0.0002 (21.8); -0.0085 (0.7)

Tpumep Ne 1-483: 'H-5IMP(400.6 MHz, CDCI3):

&= 8.4352 (0.8); 8.3570 (15.4); 7.2610 (25.8); 7.2560 (0.5); 6.9913 (0.8): 6.9719 (1.8); 6.9515
(1.1); 6.9267 (3.6); 6.8122 (1.2); 6.8084 (1.5); 6.7891 (1.3); 6.7785 (1.3); 6.7516 (1.2); 3.9725
(6.3); 2.4564 (0.9); 2.4270 (16.0); 2.3596 (0.9); 2.2644 (16.0): 2.2407 (0.5); 2.2359 (0.6); 2.1720
(6.9); 2.1682 (7.1); 1.5715 (2.6); 0.0079 (0.5); -0.0002 (18.3); -0.0085 (0.5)

TIprvep Ne 1-484: TH-SIMP(400.6 MHz, CDCI3):

8= 8.4351 (0.6); 8.3328 (8.5); 7.2611 (29.3); 7.1072 (0.8); 7.0877 (1.6); 7.0681 (1.0); 6.9238
(2.2); 6.7166 (0.9); 6.6976 (0.9); 6.6781 (0.7); 6.6730 (1.3); 6.6696 (1.1); 6.6602 (1.0); 6.6553
(0.5); 6.6403 (0.7); 6.6349 (0.5); 3.9943 (4.2); 3.8752 (0.8); 3.8210 (1.4); 3.7870 (0.9); 3.7830
(0.9); 3.7201 (16.0); 2.4565 (0.6); 2.4259 (8.9); 2.3598 (0.7); 2.2827 (9.7); 1.5771 (6.2); -0.0002
(18.7); -0.0085 (0.6)

Tprvep Ne 1-485: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.4354 (2.2); 8.3826 (15.4); 7.2619 (26.2): 7.2194 (1.7); 7.1994 (2.7): 7.1798 (1.8); 6.9444
(1.2); 6.9392 (1.7); 6.9337 (3.6); 6.9192 (1.1); 6.9144 (1.4); 6.8956 (1.4); 6.8938 (1.4); 6.8906
(1.1); 6.8888 (1.0); 6.8752 (1.1); 6.8732 (1.2); 6.8702 (1.0); 6.8683 (0.9); 3.9986 (7.2); 2.4565
(2.0); 2.4245 (14.8); 2.3599 (2.3); 2.2570 (16.0); 1.3769 (2.7); -0.0002 (18.0): -0.0085 (0.5)

Tpumep Ne 1-486: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.4346 (0.6); 8.3357 (15.1); 7.2597 (22.1): 7.0216 (1.7); 7.0063 (1.2); 7.0009 (5.4): 6.9824
(5.2); 6.9621 (1.7); 6.9183 (3.6); 3.9719 (6.5); 2.4563 (0.6); 2.4238 (15.2); 2.3591 (0.6); 2.2717
(16.0); 2.2509 (13.1); 1.5805 (3.6); -0.0002 (14.0)

Tpumep Ne 1-487: TH-SIMP(400.6 MHz, CDCI3):

&= 8.3689 (11.0); 7.2611 (16.2): 6.9227 (2.3): 6.9010 (1.2); 6.8803 (1.4); 6.8729 (1.2): 6.8523
(1.4); 6.8021 (0.8); 6.7969 (0.8); 6.7817 (0.8); 6.7765 (0.8); 6.6478 (0.5); 6.6371 (0.6); 6.6318
(0.5); 5.2996 (1.3); 3.9786 (3.7); 3.9631 (0.8); 3.9052 (1.2); 3.7972 (16.0); 2.4208 (10.6); 2.2773
(10.2); 1.5600 (2.4); 1.2693 (1.2); 1.2417 (10.4); 0.0080 (0.6); -0.0002 (21.8): -0.0085 (0.6)

Tpumep Ne 1-488: 'H-5IMP(400.6 MHz, CDCI3):

&= 8.3778 (11.6); 7.2604 (50.3): 6.9349 (2.2): 6.6756 (0.7): 6.6716 (1.2): 6.6500 (0.8): 6.6462
(1.0); 6.6426 (0.6); 6.6273 (0.7); 6.6235 (0.6); 6.6089 (0.5); 3.9711 (3.0); 3.9592 (5.3); 3.9568
(8.6); 3.9543 (5.4); 2.4213 (10.2); 2.2693 (9.2); 1.5396 (16.0); 0.0079 (1.9); 0.0064 (0.6); 0.0047
(0.6); 0.0038 (0.8); -0.0002 (67.5); -0.0027 (3.6); -0.0051 (1.4): -0.0068 (0.8): -0.0084 (2.2)

TIprmvep Ne 1-500: 'H-SIMP(400.6 MHz, CDCI3):

8= 9.3392 (0.7); 8.4924 (1.0); 8.4380 (16.0); 7.2995 (1.7); 7.2975 (0.7); 7.2939 (0.9); 7.2912
(2.7); 7.2831 (1.0); 7.2809 (2.8); 7.2779 (2.3); 72711 (3.3); 7.2642 (1.2); 7.2609 (15.5); 7.1007
(0.6); 7.0980 (1.3); 7.0933 (0.7); 7.0812 (3.1); 7.0798 (3.9); 7.0760 (0.7); 7.0611 (2.8); 7.0600
(2.1); 6.9371 (2.6); 6.9342 (3.3); 6.9325 (1.5); 6.9289 (0.8); 6.9202 (0.8); 6.9179 (1.4); 6.9152
(2.6); 6.9127 (2.4); 2.5272 (14.5); 1.5552 (2.8); 0.0080 (0.6); -0.0002 (20.3); -0.0085 (0.5)

TIprvep Ne 1-504: 'H-SIMP(400.6 MHz, CDCI3):

8= 8.4479 (9.3); 7.3151 (3.8); 7.2949 (4.5); 7.2618 (26.8): 7.2540 (0.8); 7.2456 (7.1); 7.2400
(2.2); 7.2288 (2.2); 7.2231 (7.9); 7.2147 (0.8); 7.1095 (0.9); 7.0892 (0.8); 6.8825 (0.7); 6.8741
(7.8); 6.8685 (2.3); 6.8572 (2.1); 6.8516 (6.8); 6.8432 (0.6); 5.2996 (2.7); 2.5303 (16.0); 1.2709
(0.7); -0.0002 (16.8); -0.0085 (0.6)

TIprvep Ne 1-509: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.4775 (0.7); 8.4589 (12.9); 8.4312 (0.7); 8.2355 (1.1); 7.2762 (2.0); 7.2614 (33.7); 7.2561
(3.0); 7.0847 (1.8); 7.0836 (1.7); 7.0645 (1.5); 7.0633 (1.4); 6.9882 (1.3); 6.9661 (1.4); 6.9611
(1.3); 6.9391 (1.4); 6.6034 (1.0); 6.5963 (1.1); 6.5857 (1.0); 6.5786 (1.1); 6.4525 (0.8); 6.4451
(0.9): 6.4439 (0.9); 6.4367 (0.7); 6.4304 (0.7); 6.4230 (0.8); 6.4219 (0.8); 6.4146 (0.6); 5.3002
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(0.9); 3.8103 (16.0); 2.5221 (11.6); 1.5594 (1.5); 1.2423 (0.6); 0.0080 (0.7); -0.0002 (25.2); -
0.0085 (0.8)

TIpumep Ne I-511: 'H-5IMP(400.6 MHz, CDCI3):

&= 8.3677 (7.5); 7.3039 (3.7); 7.2978 (2.4); 7.2925 (1.0); 7.2837 (4.3); 7.2791 (3.8); 7.2763
(3.3); 7.2703 (0.6); 7.2609 (64.6); 7.2580 (6.1); 7.2517 (1.1); 7.0980 (0.8); 7.0954 (1.6); 7.0927
(1.0); 7.0770 (3.2); 7.0610 (1.5); 7.0585 (2.0); 7.0559 (1.1); 6.9387 (0.5); 6.9350 (3.3); 6.9321
(4.3); 6.9268 (1.1); 6.9180 (1.0); 6.9158 (1.8); 6.9130 (3.5); 6.9106 (3.1); 2.5267 (16.0); 0.0079
(1.0); -0.0002 (38.5); -0.0085 (1.3)

Tpumep Ne 1-515: H-5IMP(400.6 MHz, CDCI3):

&= 8.3703 (10.4); 7.3132 (3.1); 7.2931 (3.7); 7.2614 (57.4); 7.2483 (0.6); 7.2398 (5.8); 7.2343
(1.9); 7.2230 (1.8); 7.2173 (6.6); 7.2090 (0.6); 7.0925 (1.6); 7.0724 (1.4); 6.8803 (0.6); 6.8719
(6.4); 6.8662 (1.9); 6.8550 (1.7); 6.8494 (5.7); 6.8410 (0.5); 2.5225 (16.0); 1.6803 (1.4); 0.0080
(0.8); -0.0002 (32.2); -0.0085 (1.1)

TIprmvep Ne 1-520: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.4016 (0.7); 8.3853 (11.2); 7.2786 (2.0); 7.2617 (27.4): 7.2586 (3.3); 7.0742 (1.7); 7.0731
(1.7); 7.0540 (1.4); 7.0529 (1.4); 6.9835 (1.3); 6.9614 (1.4); 6.9565 (1.3); 6.9344 (1.4); 6.6065
(1.0); 6.5994 (1.1); 6.5887 (1.0); 6.5817 (1.1); 6.4500 (0.8); 6.4427 (0.8); 6.4415 (1.0); 6.4342
(0.7); 6.4279 (0.7); 6.4207 (0.8); 6.4194 (0.8); 6.4121 (0.7); 3.8090 (16.0); 3.3772 (0.7); 2.5155
(11.1); 1.5591 (2.4); 1.2422 (3.5); 0.0079 (0.5); -0.0002 (19.7); -0.0085 (0.6)

Tprvep Ne 1-522: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.5411 (6.9); 8.5290 (7.1); 7.3072 (2.9); 7.2868 (5.3); 7.2812 (0.9); 7.2701 (1.1); 7.2680
(3.1); 7.2648 (2.9); 7.2611 (17.7); 7.2514 (1.1); 7.2464 (2.8); 7.0873 (3.0); 7.0864 (2.7); 7.0848
(2.4); 7.0819 (1.0); 7.0661 (4.0); 7.0504 (0.6); 7.0477 (1.0); 7.0448 (0.7); 7.0426 (2.3); 7.0306
(4.4); 7.0185 (2.2); 6.9412 (0.5); 6.9377 (3.0); 6.9349 (3.7); 6.9332 (1.8); 6.9295 (1.0); 6.9208
(0.9); 6.9185 (1.6); 6.9158 (3.0); 6.9133 (2.7); 2.5417 (16.0); 0.0080 (0.6); -0.0002 (19.5); -
0.0085 (0.6)

TIprmep Ne 1-526: 'H-SIMP(400.0 MHz, CDCI3):

&= 8.5167 (3.0); 8.5048 (3.0); 7.3095 (3.1); 7.2894 (3.8); 7.2607 (62.8); 7.2269 (0.5); 7.2185
(5.4); 7.2129 (1.7); 7.2017 (1.8); 7.1960 (6.3); 7.1876 (0.6); 7.0937 (1.2); 7.0736 (1.0); 7.0277
(1.7); 7.0157 (3.3); 7.0037 (1.6); 6.8780 (0.6); 6.8696 (6.2); 6.8640 (1.7); 6.8527 (1.6); 6.8471
(5.4); 2.5373 (16.0); 2.0449 (0.5); 1.5503 (12.3): 1.2420 (7.6); 0.0080 (1.4); -0.0002 (43.6); -
0.0085 (1.2)

Tpumep Ne 1-531: 'H-5IMP(400.6 MHz, CDCI3):

5= 8.5339 (5.6); 8.5220 (5.7); 7.2798 (2.0); 7.2612 (46.5); 7.0778 (1.7); 7.0575 (1.4); 7.0405
(1.7); 7.0285 (3.3); 7.0166 (1.6); 6.9665 (1.3); 6.9444 (1.4); 6.9394 (1.3); 6.9173 (1.4); 6.6006
(1.0); 6.5936 (1.1); 6.5828 (1.0); 6.5757 (1.1); 6.4582 (0.8); 6.4496 (0.9); 6.4424 (0.7); 6.4361
(0.7); 6.4288 (0.8); 6.4276 (0.8); 6.4204 (0.6); 3.7962 (16.0); 2.5323 (11.2): 1.5523 (5.9); 0.0079
(0.9); -0.0002 (34.7); -0.0085 (1.1)

TIprvep Ne 1-333: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.7378 (6.5); 8.7358 (6.5); 7.3171 (2.9); 7.3004 (2.0); 7.2968 (3.8); 7.2842 (1.0); 7.2819
(3.1); 7.2788 (2.6); 7.2633 (1.2); 7.2605 (30.6); 7.2544 (0.6); 7.1207 (2.4); 7.1196 (2.4); 7.1054
(0.8); 7.1025 (1.9); 7.1001 (2.6); 7.0877 (0.8); 7.0839 (0.9); 7.0842 (2.2); 7.0805 (0.7); 7.0684
(0.6); 7.0657 (1.1); 7.0629 (0.6); 6.9347 (3.0); 6.9319 (3.9); 6.9300 (1.8); 6.9265 (1.0); 6.9178
(0.9); 6.9155 (1.6); 6.9128 (3.0); 6.9103 (2.8); 2.5434 (16.0); 1.5436 (3.6); 0.0080 (1.0); -0.0002
(36.5); -0.0085 (1.1)

Tprmvep Ne 1-534: 'H-SIMP(400.6 MHz, CDCI3):

8= 8.7454 (6.3); 8.7435 (6.3); 7.3294 (2.9); 7.3091 (3.5); 7.2616 (27.5); 7.2563 (0.9); 7.2476
(5.5); 7.2420 (1.8); 7.2308 (1.7); 7.2251 (6.2); 7.2167 (0.6); 7.1404 (2.3); 7.1398 (2.3); 7.1202
(1.9); 7.1195 (1.9); 6.8825 (0.6); 6.8741 (6.1); 6.8684 (1.8); 6.8572 (1.6); 6.8516 (5.4); 2.5444
(16.0); 1.5589 (2.9); 1.4106 (0.9); 1.3392 (0.9); -0.0002 (16.5); -0.0085 (0.6)

TIprmep Ne 1-535: 'H-5IMP(400.6 MHz, CDCI3):

&= 8.7633 (4.3); 8.7615 (4.4); 7.2971 (2.0); 7.2768 (2.6); 7.2616 (33.3); 7.1232 (1.7); 7.1027
(1.3); 6.9932 (1.3); 6.9711 (1.4); 6.9662 (1.4); 6.9442 (1.4); 6.5980 (1.0); 6.5909 (1.1); 6.5803
(1.0); 6.5732 (1.1); 6.4540 (0.8); 6.4455 (1.0); 6.4382 (0.7); 6.4319 (0.7); 6.4235 (0.9); 6.4162
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(0.6); 3.8083 (16.0); 2.5435 (1.0); 2.5384 (11.3); 1.5561 (3.3); 1.4108 (6.4); 0.0080 (0.5); -
0.0002 (19.9): -0.0085 (0.7)

TIpumep Ne 1-537: 'H-5IMP(400.6 MHz, CDCI3):

8= 8.4912 (0.7); 8.4119 (16.0); 7.2628 (9.4): 7.0353 (3.1); 6.9062 (2.2); 6.9001 (0.7); 6.8891
(0.9); 6.8861 (2.4); 6.8831 (3.0); 6.8801 (0.8); 6.8691 (0.8); 6.8629 (2.8); 6.7252 (2.9); 6.7190
(0.8); 6.7144 (3.0); 6.7082 (1.5); 6.7021 (2.1); 6.6973 (0.8); 6.6914 (2.1); 5.2987 (2.3); 2.4986
(14.8); 2.2058 (13.0); 2.2047 (12.0): -0.0002 (7.3)

TIpumep Ne 1-548: TH-5IMP(400.6 MHz, CDCI3):

§=7.9331 (3.9); 7.9276 (4.1); 7.4496 (2.2); 7.4440 (2.2); 7.4277 (2.2); 7.4222 (2.2); 7.2604
(14.1); 6.9365 (5.0); 6.9310 (1.3); 6.9196 (1.0); 6.9165 (2.5); 6.9136 (3.4); 6.9106 (1.0); 6.8995
(0.9); 6.8934 (3.2); 6.7787 (3.2); 6.7726 (0.9); 6.7679 (3.2); 6.7617 (1.5); 6.7557 (2.3); 6.7509
(0.8); 6.7430 (2.2); 2.4100 (16.0); 2.2027 (13.7); 2.2019 (13.6); -0.0002 (10.8)

TIprmvep Ne 1-570: TH-SIMP(400.6 MHz, CDCI3):

&= 8.5206 (0.6); 8.3379 (15.0); 7.2623 (12.7): 7.0224 (3.4); 6.9050 (2.3): 6.8989 (0.8): 6.8878
(1.0); 6.8848 (2.6); 6.8818 (3.3); 6.8788 (0.9); 6.8678 (0.9); 6.8617 (3.0); 6.7314 (3.1); 6.7253
(0.9); 6.7207 (3.2); 6.7144 (1.6); 6.7083 (2.2); 6.7036 (0.9); 6.6976 (2.2); 2.4905 (16.0); 2.2055
(14.2); 2.2044 (13.2); -0.0002 (9.9)

Jannbie AMP KOHEYHOTO NMPOAYKTa (OLEHKY MPOBOIMINA BPYUHYIO)

Tpuvep Ne I-154: TH-SIMP (400.0 MHz, d-DMSO):
&= 8.80 (s, 2H), 8.19-8.17 (m, 1H), 7.54-7.50 (m, 3H), 7.32-7.27 (m, 3H)

Tprvep Ne 1-156: H-SIMP (300.0 MHz, d6-DMSO):
&= 8.81 (s, 2H), 8.20-8.17 (m, 1H), 7.67-7.43 (m, 3H), 7.32-7.17 (m, 2H)

Tpuvep Ne 1-157: TH-SIMP (400.0 MHz, d-DMSO):
&= 8.75 (s. 2H), 8.33-8.31 (m, 1H), 7.92-7.90 (m, 1H), 7.69-7.60 (m, 4H), 7.41-7.38 (m, 1H)

Tpunvep Ne 1-158: TH-SIMP (400.0 MHz, d-DMSO):
= 8.78 (s, 2H), 8.30-8.29 (m, 1H), 7.86-7.84 (m, 1H), 7.41-7.29 (m, 5H)

Tpumep Ne 1-162: TH-SIMP (400.0 MHz, d-DMSO):
§=8.79 (s, 2H), 8.21-8.19 (m, 1H), 7.59-7.57 (m, 1H), 7.43-7.40 (m, 5H), 7.33-7.29 (m, 1H)

TIpaviep Ne I-172: TH-SIMP (400.0 MHz, ds-DMSO):
&= 8.69 (d, 2H), 8.21-8.19 (m, 1H), 7.54-7.49 (m, 3H), 7.37-7.26 (m, 4H)

TIpaviep Ne I-174: TH-SIMP (400.0 MHz, ds-DMSO):
5= 8.69 (d, 2H), 8.21-8.20 (m, 1H), 7.61-7.45 (m, 3H), 7.37-7.29 (m, 2H), 7.18-7.17 (m, 1H)

Tpmvep Ne 1-175: 'H-SIMP (400.0 MHz, ds-DMSO):
5= 8.64 (d, 2H), 8.35 (dd, 1H), 7.91 (dd, 1H), 7.67-7.59 (m, 4H), 7.40 (dd, 1H), 7.32 (¢, 1H)

Tpmvep Ne 1-176: H-SIMP (400.0 MHz, ds-DMSO):
&= 8.67 (d, 2H), 8.32 (dd, 1H), 7.85 (dd, 1H), 7.40-7.29 (m, 6H)

Tprvep Ne 1-180: 'H-SIMP (400.0 MHz, ds-DMSO):
8= 8.69 (d, 2H), 8.22 (dd, 1H), 7.57 (dd, 1H), 7.42-7.30 (m, 7H)

Tprvep Ne 1-210: 'H-SIMP (400.0 MHz, d6-DMSO):
§=8.58 (d, 2H), 8.26 (d, 1H), 7.39 (d, 1H), 7.29-7.23 (m, 2H), 7.17-7.11 (m, 1H), 6.99-6.94 (m,
1H), 2.50 (s, 3H)

Tprnvep Ne 1-212: TH-SIMP (400.0 MHz, d-DMSO):
&= 8.61 (d, 2H), 8.33 (d, 1H), 7.44 (d, 1H), 7.30-7.20 (m, 3H), 7.10-7.02 (m, 2H), 2.43 (s, 3H)

Tprvep Ne 1-216: 'H-SIMP (400.0 MHz, d-DMSO):
§=8.62 (d, 2H), 8.30 (d, 1H), 7.41 (d, 1H), 7.29-7.24 (m, 3H), 7.16 (¢, 1H), 7.09-7.07 (m, 2H),
2.40 (s, 3H)

TIprmep Ne 1-591: 'H-SIMP (400.0 MHz, CDCly):
5= 8.38 (s, 2H), 7.79 (d, 1H), 7.43 (dd, 1H), 7.04 (s, 1H), 2.49 (s, 3H), 2.25 (s, 3H)

TIprmep Ne 1-595: TH-SIMP (400.0 MHz, CDCly):
5= 8.37 (s, 2H), 8.35 (s, 2H), 7.05 (s, 1H), 2.49 (s, 3H), 2.25 (s, 3H)

Tprmep Ne 1-649: 'H-SIMP (400.0 MHz, CDCly):
5= 8.38 (s, 2H), 7.96 (d, 1H), 7.45 (dd, 1H), 6.95 (s, 1H), 2.40 (s, 3H), 2.25 (s, 3H)
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Jlanee npeqMeToM HACTOSLIEro M300pEeTEeH s SBJIAETCS NPUMEHEHHE OHOTO WIIN
bonee coequHeHM popmyJiel (1) u/mmu Ux conel, Kak OMICAHO BbILIE, MPEANOYTUTEITHHO
B MPEANOYTHTEIbHOM MM OCOOCHHO MPEANOYTUTEIBHOM BBITIOJIHEHWH, B YAaCTHOCTH,
ogHoro wiu Oonee coemuHenuit Qopmynsr (I-001) - (I-662) w/mmm ux counei,
COOTBETCTBEHHO, KaK OMKCAHO BBIIIE, B KAYeCTBE repOUIMIa W/ MU PeryiIsaTopa pocra

pacTeHuil, IPeNIOYTUTENBHO B KYJIbTypax MOJIE3HbIX U/WIIN IEKOPATUBHBIX PACTEHHH.

Jlanee mpeaMeTOM HACTOSIIEro H300peTeHMs sIBIsSeTCs Ccrocod OoprObI C
BPEIHbIMU PACTEHUSIMH H/WJIKM PETYJIMPOBAHMS POCTA PACTEHHM, OTIMYAIOLIHICS TEM,
YTO JEHCTBYIOLIEE KOTUYECTBO
- omHoro wiu Oonee coenmHeHuit oOmien ¢opmynsl (I) w/mmm ux coned, kKak

OMHUCAHO BbILIE, B MPEANOYTUTEIBHOM HWJIM OCOOEHHO MPEANOYTUTEIEHOM

BBITIOJIHEHUH, B YACTHOCTH, OTHOTO MK Oosee coennnenuii popmyn (1-001) - (I-662)

W/WJIM UX COJIeH, COOTBETCTBEHHO, KaK OMUCAHO BBILIE, HJIH

- cpeacTea COrjiaCcHo I/1306peTeHI/IIO, KaK nmpeaCcTaBJICHO HUXKE,

HAHOCST Ha (BpeIHbIE) PACTEHUS, CEMEeHA (BPEIHBIX ) PACTEHUH, IIOYBY, B KOTOPOH
WIM Ha KOTOPOH pacTyT (BpeAHbIE) pPACTeHMs, WM Ha KYJbTHBHPYEMYIO

MOBEPXHOCTb.

IIpenmerom HacTosimero W300pETeHHs] TakKe SBJISETCS Croco0 OopbObI ¢
HE’KeJIaTeIbHBIMU PACTCHUSMH, MPENNOYTUTENIbHO B KYJIbTypax IOJIE3HBIX PACTEHUI],
OTJIMYAKOLIUINCS TE€M, YTO AEHCTBYIOLIEE KOIUUECTBO
- omHoro wiu Oonee coenmHeHuit oOuiel ¢opmynsl (I) w/umm ux coned, kKak

OMHCAHO BBIIIE, B MPEINOYTUTEIHPHOM HJIM OCOOEHHO MPEANOYTUTEEHOM

BBITIOJIHEHUH, B YACTHOCTH, OTHOTO Mk Oosee coenunennii popmyn (I-001) - (1-662)

W/WJIM X COJIEH, COOTBETCTBEHHO, KAK OMUCAHO BBILIE, HJIH
- CpPEnCTBa COrNIACHO M300PETEHHIO, KaK MPEACTABICHO HUXKE,

HAHOCSIT Ha HeXKeJaTeNIbHbIE pacTeHus (HarmpuMep, TakKie BpeIHbIe PACTEHHSI, KaK

OIHO- WJIM JBYIOJbHbIE COPHbIE PACTEHHs WJIM HEXKeNaTeNbHbIe KYJbTYPHbIE

pacTeHusi), CEMEHHOH MarepHuaj HeKeNaTeJbHbIX pacTeHuil (T.e. ceMeHa

pacTeHuil, HanpuMep, 3epHa, CeMEHa HJTH BereTaTHBHbIC OPraHbl, KaK KIyOHU WIN

POCTKM C TIOYKaMH), Ha IIOYBy, B KOTOPOH WJIM Ha KOTOPOH pacTyT

HE’KeJaTeJIbHbIe pacTeHus, (HanpuMep, Ha 00pabOTaHHYIO HIIH HE0OpaOOTaHHYIO

MIOYBY) MJIM Ha KYJbTUBHPYEMYIO MMOBEPXHOCTh (T.€. MOBEPXHOCTh, HA KOTOPOW

OyZIyT pacTu HeXKeNaTeNbHbIe PACTEHNUS).
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Jlanee mpenqMeToM HacTOSIIEero 300peTeHUs SIBIETCS CIOcCo0 peryIupoBaHMs
pPOCTa pPAaCTEHUM, MPEANOYTUTENBHO, MOJIE3HbIX PACTEHUN, OTJIUYAOIIMICA TEM, YTO
JENUCTBYIOLIEE KOJUYECTBO
- onHro miu 6osnee coenunenuit ooieit hopmydsi (I) /wmu ux cosel, Kak OMUCAHO

BBILIE, B MPEANOYTUTENILHOM MM OCOOEHHO MPEANOYTUTEIbHOM BBIMTOJIHEHUH, B

YaCTHOCTH, OfHOTO Wiu Oonee coenuHenuii popmyin (I-001) - (I-662) u/umm ux

COJIE, COOTBETCTBEHHO, KaK OMMCAHO BBIIIE, UJIH
- CpPEnCTBa COTrJIACHO M300PETEHNIO, KaK MPEACTABICHO HUXKE,

HAHOCSIT Ha PaCTEHHs, CEMEHHON marepuas (T.€. CeMeHa pacTEeHHH, HarpUMeD,

3€pHa, CCMEHA UJIN BET€TATUBHBIC OPTraHbl PA3MHOXKEHUA, KaK K.]'IY6HI/I HJIN pOCTKHU

C TOYKaMH), Ha MOYBY, B KOTOPOM HIIM Ha KOTOPOH PaCTyT HEKeaTebHbIE

pacteHus1, (HarpuMep, Ha 0OpabOTaHHYIO MIH HeoOpabOTaHHYIO TIOYBY) WJIH Ha

KYJIbTHBHPYEMYIO MOBEPXHOCTb (T.€. MOBEPXHOCTh, HA KOTOPOH OyAyT pactu

HE’KEJaTeJIbHbIC PACTCHHUS).

IIpy >TOM COeAMHEHHs COTJIACHO H300pPETEHHI0 WM CPENCTBAa COTJIACHO
M300pETEHNI0 BHOCAT, HAIPUMeEp, B IMPEANOCEBHON (IpH HEOOXOAMMOCTH, TAKXKE MpPU
BHECEHUHU yIOOpEeHMH B MOYBY), NMPEABCXONOBBIA H/HMIHM MOCIEBCXONOBBIN mepuoa. B
JaCTHOCTH, B KayeCTBE NPUMEPOB IOJDKHBI ObITh Ha3BaHbI MPENCTABUTENIM OIHO- U
IBYAOJbHBIX COPHBIX PACTEHUH, KOTOPbIE MOXXHO KOHTPOJHPOBATH C IOMOIIBIO
COEMHEHU COTTIACHO N300PETEeHNIO, OJHAKO H300peTeHNe He JOKHO OrPaHUYUBATHCS

OTHUMHU Ha3BaHHUAMU.

[IpennouturenbHo B crmocobe OOpbOBI €  BpPEAHBIMH PACTEHUSIMH WM
peryJaupoOBaHUsl POCTa PACTEHHH MPUMEHSIIOT OAHO MM Ooyiee COeNMHEeHHH OOIIei
dopmysl (I) u/vnm ux conu st OOprOBI C BpEAHBIMU PACTEHUSIMU HIJTH PETYJIUPOBAHUS
pOCTa B KYJbTYypax IMOJIE3HbIX WM JACKOPATUBHBIX PACTEHUH, NMPUYEM TOJIE3HbIE WIH
IEKOPAaTUBHbIE pACTEHHS B MPEANOYTUTENBHOW (OpME BBIMIOJHEHUS SIBISIOTCS

TPAHCTCHHBIMHA PACTCHUAMU.

Coenunenust odmeit popmyssl (I) cormacHo H300pPETEHUI0 W/HMIM HX COJIH
noaxondar naJida 60pb6bl CO CICAYyHOIUMHU BHUAAMU OAJHOAOJBHBIX W ABYXIJOJBHBIX

BPEIHBIX PACTCHUI:

OnHononpHbIE COpHSKU pona: Aegilops (srunonc), Agropyron (kuTtHsK), Agrostis

(monesuna), Alopecurus (mmucoxsoct), Apera (mernuua), Avena (osec), Brachiaria
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(Opaxmapusi), Bromus (xocrep), Cenchrus (uenxpyc), Commelina (koMMenuHa),
Cynodon (cmBunopoit), Cyperus (nunepyc), Dactyloctenium (naxtunokrenuil), Digitaria
(pocuuka), FLchinochloa (exosuuxk), Fleocharis (sneoxapuc), FEleusine (3neBcuHa),
Eragrostis (noneswuka), Friochloa (wepctsk), Festuca (oscsuuua), Fimbristylis
(bumbpucrunuc), Heteranthera (rerepanrepa), Imperata (umnepara), Ischaemum
(ucxemywm), Leptochloa (nentoxnoa), Lolium (tnesen), Monochoria (MoHOXOpHS),
Panicum  (mpoco), Paspalum (nacnanym), Phalaris (xanapeeunux), Phleum
(Tumodeeska), Poa (mstiuk), Rottboellia (portbenust), Sagittaria (ctpenonuct), Scirpus

(xambIm), Setaria (eTUHHYK), Sorghum (copro).

JBynonbHbIe cOpHsAKH pona. Abutilon (abytunon), Amaranthus (amapast),

Ambrosia (ambposusi), Anoda (anona), Anthemis (nynaska), Aphanes (HeB3padHuLA),
Artemisia (noneinb), Atriplex (nebena), Bellis (maprapurka), Bidens (uepena), Capsella
(mactymbst cymka), Carduus (ueprononox), Cassia (xaccusi), Centaurea (Bacuiex),
Chenopodium (mapw), Cirsium (Oonsx), Convolvulus (BbroHOK), Datura (mypman),
Desmodium (necmonuym), FEmex (amekc), FErysimum (xentywinuk), Fuphorbia
(Monouait), Galeopsis (nmukyneauk), Galinsoga (ranunsora), Galium (nogMapeHHHK),
Hibiscus (rubuckyc), IJpomoea (uniomes), Kochia (xoxus), Lamium (sicHoTka), Lepidium
(xnonoBHuK), Lindernia (nuupepuust), Matricaria (matpuxapus), Mentha (msaTa),
Mercurialis (nponecuuk), Mullugo (mommoro), Myosotis (ne3abynka), Papaver (mak),
Pharbitis (bapburuc), Plantago (nomnopoxuuk), Polygonum (ropen), Portulaca
(moprynax), Ranunculus (motuk), Raphanus (penvka), Rorippa (xepymnuk), Rotala
(porana), Rumex (waBenw), Salsola (consuka), Senecio (xpecToBHUK), Sesbania
(cecbanms), Sida (cwpa), Sinapis (ropuwua), Solanum (nacnen), Sonchus (ocoT),
Sphenoclea (cdenoxnes), Stellaria (3Besmuartka), Taraxacum (onysanuuk), Thlaspi
(apytka), Trifolium (xnesep), Urtica (xpanusa), Veronica (Beponuka), Viola (puanka) u

Xanthium (ypHULTHUK).

Ecnu coemuuenust oOmeti ¢opmyinbl (I) cormacHO M300pEeTEeHHI0 HAHOCST HA
MIOBEPXHOCTh 3€MJIU MEPE] POPACTAHUEM POCTKOB (TIPEABCXOIOBbII MEPHO) BPEIHBIX
pacTeHuil (COPHBIX TpaB W/ COPHSIKOB), TO POCT POCTKOB COPHSIKOB MOJHOCTBIO
NPEKPAIaeTcsi, WM COPHSKH PacTyT IO CTaauU CEMSIONH, OAHAKO 3aT€M WX POCT
MPEeKpaIIaeTCs U B KOHIE KOHIIOB OHU MOTUOAIOT B TeYeHHE 3 - 4 Helelb Mocie Havyasia

pocrTa.
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IIpu HaHeceHnn AeWCTBYOMMX BewecTB obmei Gopmysie (I) Ha 3eneHbie YacTu
pacTeHHii TMPH TOCIEBCXOAOBOM TMPUMEHEHHH [Mocje Oo0paboTKH HAcTymaer
npeKpaleHre pocTa, U BpeOHBbIE PACTEHHUs HA TOW CTAaAMM POCTA, HA KOTOPOH OHHU
HAXOJUJIUCh B MOMEHT MPUMEHEHHs HJIH MOJHOCTBIO MOTUOAIT Yepe3 OnpeeieHHbIN
NPOMEXKYTOK BpeMeHH, Takum oOpa3oM, OYeHb PaHO M Ha MPOAOJIKUTEIbHBIH MEPUON

YCTPaHAIOT KOHKYPEHLIUIO B BUJI€ BPEHBIX COPHBIX PACTEHHII.

XoTsi coriacHO m300peTeHuio coenuHenus: odmed ¢opmynsl (I) mokasbiBarOT
OTJIUYHYKO TepOULIMOHYI0 AKTUBHOCTb MPOTHB OJHO- M JBYIOJBbHBIX COPHSKOB,
KYJIbTYPHBbIE PACTEHHs, YKOHOMHUYECKH Ba)KHBIC KYJBTYPhI, HAMPUMEpP, IBYIOJbHBIC
KynbTyphl Buga Apaxuc, Ceéxna, Kamycra, Orypen, Trika, [logconneunnk, MopkoBb,
I'muuwmn, Xnomuatauk, Unomest, Canat, JIén, Tomat, Tabak, @acomns, ['opox, Tacnén,
bo6, unmu ogHomoNbHBIE Ky IbTYphl BUAOB JIyk, Ananac, Cnapxka, Osec, Sumens, Puc,
IIpoco, Caxapneiii TpocTHuK, Cnopsinbs, Copro, Tpurtukane, ITmenuna, Kykypysa
TOJIBKO HE3HAYMUTENIbHO 3aBUCAT OT CTPYKTYPbl OTUX COEANMHEHUN COTJIACHO
U300pETeHUI0 U WX HOPM PacXojia WM COBCEM He moBpexnatorcs. [losTomy naHHbIS
COCIUHEHHs] OYeHb XOPOLIO MOAXONAT YISl CEJIEKTHBHOW OOpPbOBI ¢ HEKelnaTeTbHbIM
POCTOM pacTeHUll B KYJbTypax TaKUX PACTEHUMN, KaK CEJIbCKOXO035UCTBEHHbIE MOJIE3HbIE

HJIn J€KOPATHBHBIC PACTCHUS.

Kpome Ttoro, coemunenusi obmeii ¢opmynsr (I) cormacHo uzoOperenuro (B
3aBHCUMOCTH OT HX COOTBETCTBYIOLIEH CTPYKTYpbl M MPUMEHSEMOrO KOJNYECTBA)
UMEIOT MPEBOCXOMHbIE CBOWMCTBA PEryJIMPOBAHUS POCTA KYJbTYpPHBIX pacTeHui. OHu
BMEIIUBAIOTCS M PETYJIUPYIOT OOMEH BELIECTB PACTEHUH, U 5TO MOXKET UCIOIb30BATHCS
AJI HEJCHAITPABJICHHOIO BJIMAHUA HAa PACTHUTCIBbHBIC KOMIIOHCHTBI U JJIA O6HeFl{CHI/I$I
cbopa ypoxkasi, Kak, Hampumep, Ojiaromapsi MPUBENEHUIO B NEHCTBUE NECUKALMH U
npekpaiieHuss pocrta. Jlamee OHHM JealOT BO3MOXKHBIM 0OOllee peryjiupoBaHHUE U
3alIEPKKy HEXKeNaTebHOr0 BEr€TATUBHOIO POCTA, HE YHHYTOKAS TMPH 3TOM PACTEHHSL.
Banepkka HEKeNaTelbHOrO BEreTaTHBHOIO pOCTAa WIPaeT BO MHOTHX OIHO- H
IBYIOJIbHBIX KYJBTYypax OOJBINYIO POJb, TAK, HATIPUMEP, STUM MyTEM COKPAIIAETCs UITH

MOJIHOCTBIO MPEKPALIACTCA UX paCIPOCTPaHEHUE.

brnarogapst ux repOMIHMIHBIM KauyecTBAM U CBOWCTBAM, PETyJHUPYIOIIUM pPOCT,
neicTByronue Bemiectsa odmeit popmyiel (I) Takske MOTYT OBITH MCIIONB30BAHBI TSI
O0opbrOBI C BpENHBIMU PACTEHHSIMU B KYJbTYpPaX PAacTeHUN, N3MEHEHHBIX C MOMOIIBIO

TeHHOM WHKCHCPUH UJIU OOBIYHOTO MyTarcHesa. TpaHCFeHHbIe paCTeHUsA OTINYAKOTCA,
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KaK TIPaBWIO, OCOOCHHO TMPEANOYTHTEIbHBIMA CBOWCTBAMHU, HAlpUMep, CBOEH
pPEe3UCTeHIMEW K ONpPEAENICHHbIM NEeCTHLHIAM, MpPEKAe BCEro, K OINpenesieHHbIM
repOuMaam, pe3ucTeHurell Kk OONe3HsIM PacTeHUH WM UX BO3OYAMTENSIM, TAKUM Kak
OTpeNeIeHHbIE HACEKOMbIE HJIH MHKPOOPTaHM3MbI, TaKHe KaK TpuObl, OAKTEpUU WIIN
BUpYChl. Jlpyrue ocoOble CBOWCTBA, Kak IMPAaBMJIO, KACAKOTCS COOPAHHOIO ypoiKas,
OTHOCUTEJIbHO KOJIMYECTBA, KA4eCTBa, CTAOMIIBHOCTH TPU XPAHEHHH, COCTaBa U OCOOBIX
KOMIIOHEHTOB. Tak, M3BECTHBI TPAHCTEHHBbIE PACTEHUSI C TOBBIIIEHHBIM COIEPIKaHUEM
Kpaxmaja Wi U3MEHEHHBIM CBOMCTBOM Kpaxmalia, WM PaCTeHUs C APYTUM COCTABOM

KUCJIOTBI JKUPHOTO Psiia B COOPaHHOM YPOKae.

HpeHHO‘-ITI/ITeJIbeIM OTHOCUTECIJIBHO TPEHCTCHHBIX KYJIBTYD ABJISICTCS
pUMeHeHne coequHeHui obmmel ¢popmysl (I) cornacHo H300pEeTeHHIO W/ UX CONeH
AJIE SKOHOMUYECKH 3HAYUMBbIX TPAHCI'CHHBIX KYJIBTYP IOJE3HbIX W ACKOPATHBHbBIX
pacTeHul, HanpuMep, ISl TAKUX 3JIAKOBBIX KYJIBTYp, KaK MIIEHNULA, STYMEHb, POKb, OBEC,
IIPOCO, PUC, MAHUOKA U KYKYpy3a, WIH TaKK€ AJI1 KyJbTyp CaXapHOMN CBEKJIbI, XJIOMKA,

cou, parica, kKapTodessi, TOMaTOB, TOPOXa M APYTrUX COPTOB OBOLIEH.

[IpennouturensHo coenuHerust oOmeit ¢opmynsl (I) cormacHo u30OpeTEeHUIO
MOXHO IMPHUMCHATbH B Ka4CCTBE Fep6I/IL[I/II[OB B TEXHHUYECKUX KYJIbTypax, KOTOPBIC
ABJISIFOTCSL YCTOHMYMBBIMU K (PUTOTOKCHMYHOMY JHEMCTBUIO TepOULUIOB HIN CTaIH

YCTOI\/'ILII/IBIJIMI/I 6J1aroz[aps[ METOJIaM I'eHHOMN HUHIKCHCPUU.

bnarogapst ux repOMLMIHBIM Ka4eCTBAM M CBOICTBAM, PEryJHPYIOLINM pPOCT,
coenuHeHust obwmeit Gopmynsl (I) cormacHo H300pPETEHHIO TaKXke MOTryT ObITh
HCIIOJIb30BaHbI 1Jisi OOPBOBI C BPEIHBIMH PACTEHHSIMU B KYJIBTYpaX HM3BECTHBIX WU
HOBBIX pACTEHHI, HU3MEHEHHBIX C IMOMOLIBIO TE€HHOH HHXKEHEPUH WIH OOBIYHOTO
MyTareHe3a. TpaHCreHHble pACTeHUs OTJIMYAKOTCS, KaK TNPaBUJIO, OCOOEHHO
NPENNOYTUTENIbHBIMU CBOHCTBAMH, HANPUMEp, CBOEH pE3UCTEHLMEH K OnpeneaeHHbIM
NECTULINIAM, TIPEKIE BCEro, K ONPEAeSICHHBIM repOuuaaM, pe3ucTeHIuer K O0e3HsIM
pacTeHuil WM UX BO3OYOHWTENSM TaKUM, KakK OIpeneeHHble HACEKOMbIe WU
MHKPOOPTaHU3MBI, TAKHE KaK rpuObl, OakTepuu uik BUPYCHL. Jpyrue ocoOble CBOMCTBA,
KaK TPaBUIIO, KACAKOTCS COOPAHHOTO YpoKas, OTHOCHTEIbHO KOJIMYECTBA, Ka4eCTBa,
CTaOMJIBHOCTH TIPU XPAaHEHHH, COCTaBA M OCOOBIX KOMITOHEHTOB. Tak, W3BECTHBI
TPAHCTEHHbIE PACTEHHUS] C IMOBBIMIEHHBIM COAEpPKAHHEM KpaxMaja WA HW3MEHEHHBIM
CBOIMCTBOM Kpaxmaja, MM PAaCTeHUs] C APYTMM COCTABOM KHCJOTHI JKUPHOTO psiia B

coOpaHHOM yposkae. JlpyrumMu OCOOBIMH CBOWMCTBAMHU SIBJISIFOTCSI TOJIEPAHTHOCTH HUIH
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YCTOHYHBOCTD MO OTHOLIEHHUIO K aOMOTHYECKHIM CTPECCOBBIM (PakTopam, Kak HaIpuMep,
JKape, XOJIONy, 3aCyxe, MOBBIIEHHOMY CONIEP)KAaHUIO COJie M yJIbTpaduoIeTOBOMY

U3JTy4EHHUIO.

[TpeamouTHTENbHBIM SIBJISIETCS] IPUMEHEHUe coefnHeHni obmen ¢opmyst (I)
COIJIACHO M300PETeHHI0 WMJIM MX COJIeH I SKOHOMHYECKHM 3HAYMMBIX TPAHCTE€HHBIX
KYJbTYp TIOJIE3HBIX U JI€KOPAaTUBHBIX DPACTEHHH, HANpuUMep, ANl TAaKUX 3JaKOBBIX
KyJIbTYp, Kak MIIEHWLA, STUMEHb, POXb, OBEC, TPUTHUKAJE, MPOCO, PUC, MAHUOKA U
KYKYpY3a, WM TaKXKe I KYJIbTYp CaxapHOH CBEKJIbI, XJIONKa, COH, parca, kaproders,

TOMAaTOB, TOpPOXa U APYTUX COPTOB OBOLIEH.

[IpennouturenbHo coenuHeHuss oOmer ¢opmyael (I) MOXHO TPUMEHSTH B
Ka4eCcTBE TepOMLUIOB B IOJIE3HBIX TEXHUYECKHX KYJIbTypaX, KOTOPBIC SIBJISFOTCS
YCTOMYUBBIMU K (PUTOTOKCHYHOMY NEHCTBHIO TepOUIMIOB MM CTaJH yCTOHYHUBBIMU

Onaronmapst METOaM T'€HHOW WHIKEHEPUH.

OObMHBIMU CTIOCOOAMH MOJTyUEHHs] HOBBIX PACTEHUH, KOTOPBIE 110 CPABHEHHIO C
paHee UMEKILUMUCA PACTEHUSMU HUMEKT HOBbIE M3MEHEHHBIE KAaueCTBa, SIBJISIOTCS,
HaIpuMep, KJIACCUYECKUE METOABI BBIPALIUBAHNS U CO3JAHUE MyTUPOBAHHBIX PACTCHUM.
ANbTEpHaTUBHO MOXHO MOJy4aTb HOBBbIE PACTEHUs C H3MEHEHHBIMHU CBOMCTBAMHY,

HUCIIOJIb3YsI METOAbI TeHHOH HUHXXCHCPUU.

CrienuanucTy U3BECTHO MHOKECTBO MOJIEKYJIIPHO-OHOJIOTMUECKUX TEXHOJIOTHIA,
C TIOMOINBK) KOTOPbIX MOIYT OBITh IOJyYeHbl HOBbIE TPAHCTEHHBIE PACTEHHS C
W3MEHEHHBbIMU CBOMCTBaMU. [l T€HHOMH)KEHEPHBIX MAaHUIYJSILUM TaKoro poja
MOJIEKYJIbI Hy KJIEMHOBBIX KUCJIOT MOTYT AOCTABJIATHCA B IJIA3MUIbI, KOTOPBIE MO3BOJISIFOT
MyTareHe3 Win BHeCeHHne m3MeHennii B Hykjeotunnyro JHK-mocnenosarensnocTs. C
MOMOUIBI0 CTAHAAPTHBIX TEXHOJOTHH MOXKET MNPOBOAMUTHCS, HANPUMEDP, KATUOHHBIN
oOMeH, yIasiThbCsl YaCTUYHBIE TIOCIeIOBATEIbHOCTH WIH TO0ABNATBCS PUPOIHBIEC WU
cuHTeTnyeckue mnocienosarenpbHocT. s coenunenus JIHK-¢pparmenToB apyr ¢

OPYroM K pparMeHTaM MOTYT MPUKPETUISITHCS alanTOPhl TN JINHKEPHL.

Co3nanne KJIETOK pacTeHUW CO CHIKEHHOW aKTUBHOCTBIO T€HHOTO MPOAYKTa
MOJKET, Hampumep, OBITb JOCTUTHYTO 3KCIpecCcHued, MO MEHbIIeH Mepe, OXHOrO
cootBeTcTByrO1IEro antucmeicsioBoro PHK, ognoro cmeicinosoro PHK s usBneuenus

PHK-unTepdepeHin mim  3Kcrpeccueil, Mo MeHbIIedl Mepe, COOTBETCTBYIOLIEH
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CO3JIaHHOH pPHOOCOMBI, CHEeUU(PUYECKUM TPAHCKPHUITOM BBILIEHA3BAHHOTO TE€HHOTO

MPOAYKTA.

Kpowme toro, moryT ObITh ncnonb3oBaHbl MosiekyJbl JJTHK, koTopbie 0XBaThIBarOT
o010 KOJUPOBAHHYIO MOCJIEN0BATENIbHOCTh TEHHOTO MPOIYKTA, BKJIFOYAs BO3MOXKHBIE
uMeromyecst (GIaHKUPYIOIKUE IOCIeNOBaTeIbHOCTH, a Takke u Mosekyasl JIHK,
KOTOpbIE OXBaThIBAKOT TOJILKO 4aCThb KOJAMPOBAHHOHN MOCIEAOBATENBHOCTH, IPUUEM 3Ta
YacTh JOJDKHA ObITh JOCTATOYHO JJIMHHOM, YTOOBI BBI3BATH B KJIETKAX aHTHUCMBICIOBOM
s¢pdexr. Bosmokno Takke mnpumenenue JIHK-mocnemoBarenpbHOCTEH, KOTOpBIE
YKa3bIBAKOT BBICOKYIO CTEMEHb FTOMOJIOTMH KOAUPOBAHHBIX MOCJIEI0BATEIbHOCTEN, HO HE

MMOJIHOCTBIO UJCHTUYHBI.

IIpu skcmpeccun MOJEKYJ HYKJIEHMHOBBIX KUCJIOT B PACTEHUSX CHUHTETHUYECKUI
NPOTEUH MOJKET JIOKAJIM3UPOBATHCA B JFOOOM OTHENIEHUH pacTuUTeNbHOW kieTku. Ho
94TOOBI JOCTUTHYTh JIOKAJHM3ALNH B ONPENEICHHOM OTAEJICHUH, KOAHUPOBaHHAs 00J1acTh
MOXeT, Hampumep, cBs3bBatbess ¢ JAHK-nocnenosaTenpHOCTSMH,  KOTOpBIE
obecreunBalOT JIOKAIM3ALUI0O B OAHOM  OIpENeNeHHOM OTAeNeHHH. Takue
NOCJIEIOBATEIbHOCTH U3BECTHBI CIELUANINUCTY (CM., Hanpumep, Braun et al., EMBO J. 11
(1992), 3219-3227). Dxcmpeccusi MOJEKYJ HYKJIEHHOBBIX KHCJIOT TakKXe MOXET

MPOUCXOOUTHh B OpraHeuIax paCTUTCIIbHBIX KJICTOK.

TpancreHHble pacTUTENbHBbIE KJIETKM MOIYT PEreHEepUpOBaTbCS H3BECTHBIMU
cocobamMu B LeNble pacTeHHs. Y TPAHCTEHHbIX PACTEHMH MOXET HATH pedb
NPUHLUIHAIBHO O PACTEHUSX JIIOOBIX BHIOB, T.€., Kak 00 ONHOAOJBHBIX, TaK U O

ABYOOJIbHBIX.

Taxk, TpaHCTeHHBIE pACTEHUS, UMEIOLIUECS B POAAKE, MOTYT UMETh U3MEHEHHbIE
CBOMCTBa Oyarojapsi MOBBIIIEHHOW 3SKCHPECCHH, MOABJICHUIO WJIM WHTHOMPOBAHUIO
TOMOJIOTHYHBIX (= TPHUPONHBIX) TI€HOB WM TEHHOH MOCIeNOBATEIbHOCTH, WIH
SKCIIPECCUH TeTEePOJIOrMYECKUX (= IMOCTOPOHHMX) TE€HOB WJIHM IIOCIIENOBATEIbHOCTH

I'CHOB.

IIpenMyimecTBEHHO B TPAaHCI€HHBIX KYJbTYpPaxX MOTYT NPUMEHSATHCS COTJIACHO
n3o0pereHnto coequHeHns oOmed ¢gopmynbl (I), KOTOpble YCTOWYHMBBI K POCTOBBIM
BEIIeCTBAM, KaK, Hampumep, OukamOa, WM K TepOumumamM, KOTOpPbIE CHEPKUBAOT
CYIIECTBEHHbIE PACTUTENbHBbIE SH3UMBI Kak, Hampumep, aueronakratr cunrasa (AJ[C),

EPSP cunrasa, rmoramud cuntaza (I'C) mnu ruppoxcueHnnmupyBar JUOKCUTeHA3a
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(T'®IIA), wmum x repdunmaaM U3 TPYNIbl  Cyib(aHUI-MOYEBUHBI, TIudoOcaTa,
rny¢ocuHaTa WM OEH30MJIOKCA30Jla W aHAJIOTMYHBIM AaKTHBHBIM JIE€HCTBYIOIIUM

BCIICCTBAM.

ITpu npuMeHeHHH COrjlacHO M300peTeHnto coenuHennii obmei dpopmyiel (I) B
TPAHCTEHHBIX KYJIbTYPax pPSAOM C HAOJFOAAaeMbIMM PE3yJIbTATAMH 10 OTHOIIEHHIO K
BPEIHBIM PACTEHHSIM, B JPYTHX KyJbTypax 4YacTO BO3HUKAIOT Pe3yJbTaThbl, KOTOPbIE
cneunpUYHbl JUISI JAHHBIX TPAHCTCHHBIX KYJIBTYpP, HANpUMep, HU3MEHEHHBIH HIIN
crienuaJibHO paCLHI/IpeHHbIﬁ CIICKTP COPHSAKOB, YTO MOKET IMMOAABJIATb, HN3MCHCHHOC
pacxomyeMoe KOJIMYECTBO, KOTOPOE MOMKET HCIONIb30BAThCS Ul TNPHMEHEHHS,
NPpEANIOYTUTEINIBHO XOopomass CO4Y€TaCMOCTb C Fep6I/IL[I/II[aMI/I, K KOTOPBIM TPAaHCI'€HHBIC

KyJbTYPbI YCTOMYMBEL, & TAKXKE BIUSHNE HA POCT U YPOXKal TPAHCTEHHBIX KYJIBTYP.

[TosTomMy mpeaMeToM H300pETEHHS TAKKE SIBJISIETCS UCTIONB30BAaHUE COSIUHEHUH
dopmynel (I) w/umu ux cojieil coriacHO M30OPETEHHIO B Ka4eCcTBE TepOULIUAOB st
60pb6bl C Bp€AHBIMHA PACTCHHUAMU B KYJIBTypax IMOJE3HbIX CEJIbCXOX03SIMCTBEHHBIX WU

JIEKOPATUBHBIX PACTEHUH, TP HEOOXOIMMOCTH, B TPAHCTEHHBIX KYJIbTYPHBIX PACTEHHUSIX.

IIpennoyTUTEe bHBIM SIBIIIETCS PUMEHeHne coequHennit oouei gpopmyinsl (1) B
3€pHOBBIX KYJIBTYpax, HauOoJjiee NPEANOUTUTENbHbIM SIBJSIETCS IPUMEHEHHE IS
KYKYPY3bl, MIIEHHULIBL, SIMMEHsI, OBCA, PKH, IPOCa WIIN PHCA B IIPEI- UITH IIOCJIEBCXOIOBBIN

TIEPUON.

Taxxe npeAnoYTUTENBHBIM SIBJISIETCS TPUMEHEHHE COeAMHEHNH o0el GopMyJIb

(I) B mpex- mim moCaeBCXOAOBBII MEPUON AJISI COH.

[Tpumenenne coenuuenuii popmyisl (I) cornacHo nzobperenuro ans 60pbOBI €
BPEAHBbIMM PACTEHUSIMU WU JJIl PEryJMPOBAHMs POCTA PACTEHUN TAK)KE BKIIOYAET
HaHeceHue coenuHeHus: obOmer Gopmyisl (I) win ero coau cpady Ha pacTeHHUE, WU

o0Opa3oBaHUe B MMOYBE BelIeCTBA-NPeAIecTBeHHUKA ("poekapcTsa’).

Hpe}:[MeTOM HACTOALIIEIO I/1306peTeHI/I$I TAKXKE ABJIACTCA NPUMEHEHUC OAHOTO U
bonee coemunenuin obmei Qopmynsr (I) wim wx conel wWiIM CpeacTBa COMIACHO
uzobperennto  (kak omperneneHo panee) (B cmocode) mis OoppObl C BpeAHBIMU
PAaCTeHHUSIMH HJIM B KAa4eCTBE PEryJSITOPOB POCTa PACTEHHI, OTJIMYAIOIIEECS TEM, UTO
IEWUCTBYIOLIEe KOJMYECTBO OJJHOTO WK Oonee coeanHenuii odmeit Gopmyinel (I) mmm ux

coJiell HAaHOCAT Ha pacTeHue (BpeNHbIE PACTeHUs, NPU HEOOXOIUMOCTH, BMECTE C
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NOJIE3HBIMH PACTEHUSIMH), CEMEHA PACTEHHUH, Ha MO4YBY, B KOTOPOW WJIM Ha KOTOPOH

pPacTyT pacTeHusl, WM Ha KyJbTUBUPYEMYIO TOBEPXHOCTb.

IIpenmerom u300peTeHust TakXKe SBISIETCS TrepOMLUAHOE CPEACTBO /WU

CPEICTBO, PEryIHUpPYIOLIee POCT PACTEHHH, OTIMYAIOIIEECs TEM, YTO CPEACTBO CONEPIKHUT

(a) omHo mnm Oonee coemmueHuil obwel Gopmynbl (I) W/ ux coneit, kak
OIHCAHO BBILIIE, B MPEANOYTHTEIHHOM HIIH OCOOEHHO MPENOYTUTETHHOM BbIMOJHEHNUH,
B YaCTHOCTH, OofHO wiu Oojiee coenuHeruit popmyn (I-001) - (I-662) w/umu ux conw,
COOTBETCTBEHHO, KaK OIMHCAHO BBILIIE,

u

(b) onmHO MM Gonee nPYruX BEIIECTB, BBIOPaHHBIX U3 Tpymn (1) w/umm (ii):

(1) omHO wmu OoJiee APYrMX AarpOXMMHYECKU JEHCTBYIOIIUX BEIIECTB,
NPENNOYTUTENIHHO BBIOPAHHBIX W3 TPYIIIbI, COCTOSIIEH M3 WHCEKTHIOB,
aKapUIMIOB, HEMATALUAOB, OPYrux repOMUHUIOB (T.e. TeX, KOTOpbIE He
COOTBETCTBYIOT Ha3BaHHOMW obuiei popmyre (1)), GyHrHIUIOB, 3aIUTHBIX
CPenCTB, YAOOPEeHUH U/UJTH IPYTHX PEryJsiTOPOB POCTA,

(1)  omHO MM Oosee OOBIMHBIX BCIIOMOTATENIbHBIX CPEACTB IS ITPEnapaTHBHbIX
dhopm.

Jlpyrue arpoxuMuYecKkue IEeHWCTBYIOIME COJIM KOMIIOHEeHTa (1) cpencTsa

COTJIACHO M300PETEeHUI0 NMPH 3TOM MPEANOYTHTENIbHO BBIOPAHBI U3 TPYIIIBI BEIIECTB,
kotopbie Ha3BaHbl B "The Pesticide Manual", 16-e u3n., The British Crop Protection

Council und the Royal Soc. of Chemistry, 2012.

I'epOuimaHOe CpPEencTBO MM CPEACTBO, PEryJHpyIOIlee pOCT PaCTeHHH,
NPEANOYTUTENIBHO CONEPKUT OJTHO, 1BA, TPU WK O0Jiee OOBIMHBIX JJIsl 3ALIUThI PACTCHHHA
BCTIOMOTATEJIbHBIX CPENCTB ISl mpenapaTuBHbIX (Gopm (i1), BBIOPAHHOW M3 TPYIIIIEL
cocrosimeii u3 IIABOB, 3Mynbratopos, AHCHEPraTopoB, ILUIEHKOOOpa3oBaTelnei,
CTyCTUTENel, HEeOpraHWYecKuxX coiei, aycra, tBepabix mpu 25 °C u 1013 wmbap
HATOJIHUTENEH, MPEONOYTUTENbHO a0COpPOUPYIOMINX, T'PaHYJIHMPOBAHHBIX HHEPTHBIX
MaTepHaioB, CMaunBaTesel, aHTHOKHCIUTENel, cTabuan3aTopos, OyepHbIX BEIIECTB,
aHTUBCIIEHUBaTeNell, BOAbl, OPraHUYECKUX pPACTBOpUTENEH, MPEeANOYTUTEIbHO
cmemmBaeMbIx nipu 25 °C u 1013 mbOap ¢ Bogoii B 1F0OOM COOTHOIIEHUH OPTaHUYECKHX

PacTBOPUTENIEN.
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Coenunenusi obmeit ¢dopmynbl (I) cormacHo u300peTEeHHIO MOTYT OBIThH
HUCIIOJIb30BAHBI B (I)OpMe MOopoIIKa AJis1 BIPbICKMBAHUWA, SMYJIbI'UPYCMbIX KOHLICHTPATB,
paCcTBOPOB AJisI OMPbLICKMBAHUA, CPCACTB AJisA PACIBbUICHUA WU TPAHYJISITOB B BUAC
APYyTHUX mpernapatoB. [103ToMy mpeamMeToM H300peTeHH s TAKKE SBIISTFOTCS TepOULIUIHbIE
U PEryJHUpYIOIINe POCT PACTeHMIH CPENCTBA, KOTOPBIE COAEPIKAT COSOUHEHUs oOrien

dopmyasl (I) w/unm ux comm.

Coenunenus: obueii popmyiet (I) cormacHo U300peTEHUIO U/ WU UX COJIA MOTYT
ObITh CHOPMYJIUPOBAHBI PA3TMYHBIMU CIOCOOAMH, B 3aBHCUMOCTH OT TOTO, Kakue
OuoNIorNYecKue U/ NI XUMHKO-(pU3NIECKHE MapaMeTphl 3a1aHbl. B kauecTBe BApUaHTOB
npenapaTHBHBIX (OpPM, Hampumep, NPHHUMAIOT BO BHUMaHue: [lopomku aus
ompeickuBanust  (WP), BomopactBopumbie mopowmku (SP), BomopacTBOpuMBIE
KOHLIEHTPAThl, KOHLEHTpaThl, obpasyromue smyiabcun (EC), smynscun (EW), kax
SMYJIbCHUHU THUMAa "Macio B BoAe" u "Bojga B Macie", pacTBOpbI Jis ONPBICKUBAHUS,
KOHLEHTpaThl cycrnensuii (SC), aucneprupoBaHMe B MAcisiHOW HIJIM BOXHOH (ase,
pacTBOpPBI MACHSHBIX OMYJbCHH, KamncynbHble cycneHsuun (CS), cpencto s
pacnbutenust (DP), mporpaBuTenn, rpaHyssSITHl Uil pacChiaHuss U 00pabOTKU TOYBHI,
rpanyssaTel (GR) B ¢opme MHKpOrpaHysi, FpaHyJSTHI JUIl PACCEUBAHUS, TPAHYJIATHI B
000JI0UYKe W TpaHyJATHl It abcopOuuy, BogHO-nucneprupyemelie rpanyisatel (WG),
BojopactBopuMble rpanyisaTel (SG), ULV-npenapatushbie GopMbl (CBEPXHHU3KOTO

o0bema), MUKPOKAIICYJIbl H BOCKH.

OTH OTHENbHbIE TUITBI MPENapaTUBHBIX (JOPM U BCIIOMOTATENbHBIX CPENCTB IS
npenapaTHBHBIX (OpM, Kak HHEpTHbIe BeuiecTBa, [IABBI, pacTBOpuUTEeNM W Ipyrue
I[O6aBKI/I, B MPUHLHUIIC, ABJIAOTCA M3BECCTHBIMU CIICHUAJIUCTY W OIIMCAHbBI, HAIIPUMED, B:
Watkins, "Handbook of Insecticide Dust Diluents and Carriers", 2-oe M3x., Darland
Books, Caldwell N.J., H.v. Olphen, "Introduction to Clay Colloid Chemistry"; 2-oe U3n.,
J. Wiley & Sons, N.Y.; C. Marsden, "Solvents Guide"; 2-oe Uzn., Interscience, N.Y.
1963; McCutcheon's "Detergents and Emulsifiers Annual", MC Publ. Corp., Ridgewood
N.J.; Sisley and Wood, "Enmuknopedia of Surface Active Agents", Chem. Publ. Co. Inc,,
N.Y. 1964; Schonfeldt, "Grenzflichenaktive Athylenoxidaddukte", Wiss.
Verlagsgesellschaft, Stuttgart 1976; Winnacker-Kiichler, "Chemische Technologie", Tom
7, C. Hanser Verlag Miinchen, 4. Aufl. 1986.

Ilopomkamu s pacObUICHHs]  ABJISIFOTCS  MPENaparbl,  PABHOMEPHO

JUCHEPTUPYEMBIE B BOJE, KOTOpbIE Hapsiy C MOEHCTBYIOLIMM BELIECTBOM, KpPOME
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pa3baBuTENs UM MHEPTHOTO BELIECTBA, Takxke comepxkar eme [IABbI HEMOHOr€HHOTrO
u/unu HMOHHOT'O BHJIA (cmauuBarenu, IOUCTIEPTraTopBbl), HaIpumep,
NOJIMOKCUATUIIMPOBAHHBIE  AIKWI(EHONbL, MOJHOKCOITHIMPOBAHHbIE anudaTHIecKue
CIUPTBI, MOJHOKCITUIINPOBAHHbBIE AU(aTHUYECKHUEe AMHUHBI, TOJIUTJIUKOIBI(PUPCYITb(HATHI
’KUPHOTO CITUPTA, AJKAHCYIb()OHATBI, ANKWIOCH30JICYIb()OHATBI, TUTHUHCY Ib(OKUCIIBIHA
Hatpuii, 2,2'-nuHadTraMeraH-0,0"-nuCyab(pOKUCTbId  HAaTpuh, AUOyTHIHADTAIUH
Cynb(GOKUCIBI HATPUA MM TAaKKE OJICOJMETHITAYPUHKUCHTBIN  HaTpwid. Jjis
W3rOTOBJICHUsI TOPOINKOB JUIsl PACHbLICHUs TepOMLMIHBIE IEHCTBYIOIHE BELIECTBA
TOHKO M3MEJIbYAIOT, HANPUMEP, HA TAKOM OOBIMHOM OOOPYAOBAaHUH, KaK MOJIOTKOBAs
OpoOMiKa, BO3OYXOAYBHAs M BO3AYXOCTPYHHAsh MeEJbHHMIA W Cpa3y WIH TIOTOM

CMELINBAIOT CO BCIIOMOTATENIbHBIMU CPEACTBAMH ISl IPETIAPATUBHBIX (POPM.

OMyJIbrupyemMble KOHLIEHTPAThl TOJYYAIOT NPH PACTBOPEHUH OWOJIOTHYECKH
aKTHBHOTO BELIECTBA B OPraHMYECKOM pAcTBOPHUTENE, Hampumep, OyTaHoIe,
LIUKJIOTEKCAHOHE, OUMETWI(pOopMaMuze, KCUIONE WIN TaKKe B BBICOKOKHITSLINX
APOMATUYECKUX COEJUHEHUSX WIH YIJIEBOIOPONAX, WIM CMECAX OpPraHWYeCKOro
pacTBOpuTeNnst C WCHONb30BaHMEM opHoro unu Oonee IIAB wnoHHOro wwum
HEMOHOT€HHOI0 BHIA (3MyJbraropoB). B kauecTBe sMysbraTtopos, Hampumep, MOTYT
ObITb WCIONB30BAHBL: KaJIbIMEBBIE COMM  ajkunapuicyibdokuciaorsr, kak Ca
I0AeunI0eH30ICYIb(POHAT UM HEHOHOTEHHbIE SMYJIbIaTOPbl, KaK MOJUIVIUKOJIEBbINA
5pUp KUPHOH KUCIOTHI, ANKHJIAPWIIONNTINKONEBbIH 3(hUp, MOJUIIIUKOIEBbIA 3(hup
KUPHOTO CIHpTa, MPONMUIEHOKCUA-3THIIEHOKCUA-TTPOAYKTBI KOHJI€HCAallUH,
ANKUIIOIUAUp, COpOUTAHOBBIN 3(pup, Kak Hampumep, COPOUTAHOBBIN 3HUP KUPHOU
KUCJIOTBI WIN MOJTMOKCATHIICHCOPOUTAHOBBIT a¢up, KaK Harpumep,

NOJIMOKCU3 TUIICHCOPOUTAHOBBIH 3PHP YKUPHOH KHCIOTHL

[TbuteBuHBIE TpenapaThl TMOJYYAOT TNPH  HM3MEJIbUEHUH  OHOJIOTHYECKH
AKTHBHOI'O BELIECTBA C TAKUMHU TOHKO H3MEJIbUYEHHBIMH TBEPABIMU BEIECTBAMHM, KAK
HampuMep, TaJbK, TAKUMU TPUPONHBIMU TJIMHAMH, KakK KaoJNuH, OEHTOHUT U

MUPO(UILTUT, UM AUATOMOBAST 3EMJIS.

CycrnieH3MOHHBIE KOHLIEHTPAThI MOTYT UMETh BOIHYKO HJIM MACISTHYK) OCHOBY.
OHu MOryT OBITH TOJIyYEHBI, HANPUMEp, NMPU BIAKHOM H3MEJTbYSHUU C TMOMOIIBIO
CTaHIAPTHBIX OHMCEpPHBIX MENbHHUILI, NMPU HeoOxommmocTH, ¢ nobdasneHuem ITAB, kak

HanpuMep, yke ObUTO HA3BaHO B APYTUX THUIAX MPEMAPATUBHBIX (POPM.
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OMynbcuH, Hampumep, sMmyibcun Tuna "macino B Bope" (EW), moryr ObiTh
NOJIy4eHbl C TIOMOINBIO MEINAJOK, KOJUIOMAHBIX MEJbHULl H/WIIM CTaTHUYECKHUX
CMeCUTeNlell NpH HCIIONBb30BAHMM BOJAHBIX OPraHUMYECKHUX pacTBOpUTENEHl H, mpu
HeoOxomumoctH, IIAB, kak Hampumep, yke ObUIO HAa3BaHO B JPYTHX THIIAX

npenapaTuBHbIX (GopM.

I'panynsaTel  MOryT OBbITh TMOJNy4Y€Hbl IyTE€M PACHBUICHHS AKTUBHOTO
NEMCTBYIOLIEr0 BeLIECTBA HA TPaHYJMPOBAHHBbIE WHEPTHBIE aAACOPOEHTHI WU
HAHECEHHWEM KOHILIEHTPATa AKTHUBHBIX JEHCTBYIOIIUX BEIIECTB MPH MOMOIIH CBS3YIOIINX
BEIIECTB, HAMPUMEP, MOJUBUHIJIOBOTO CIHUPTA, HATPHS MOJHAKPUIOBON KHUCJIOTHI WU
TaK)K€ MHUHEPAJIbHBIX Macesl, Ha IIOBEPXHOCTb TAKOTO HAMOJHUTENS, KaK TECOK,
KAaOJMHUT WM TPaHYJHUPOBAHHBI WHEPTHBIM Marepuai. Takke M WU3TOTOBJICHHS
TPaHYJISITOB Jisl ynOOpeHU Hajiexaliue NeHCTBYIOIHE BellecTBa APOOST OOBIYHBIM

CIIocoOOM, TIPH XKEJIAHUHU B CMECH C YAOOPEHUSAMIL.

BopHo-mucneprupyeMsle TPaHyJIATbl TOJYYarOT, KaK MPABWIO, OOBIYHBIMU
crioco0aMu, TaKUMH KakK PacIbUIMTENbHAS CYINKA, FPAHYJIHMPOBAHHUE B KHITALIEM CIIOE,
IPaHYJIUPOBAHUE JUCKOBBIM TIPAaHYJSATOPOM, CMEILIMBAHUE B BBICOKOCKOPOCTHOM

MHKCepe-TPaHyJIATOPE U SKCTPYy3Hs Oe3 TBEpAOro HHEPTHOTO BEIECTBA.

0] IMPOU3BOACTBE AUCKOBBLIX TI'PAHYJATOB, TI'PAHYJIATOB B KHUIIAMIEM CJIOC, B
SKCTPYAEpPE U pPACHbUIIEeMbIX TPAHYJSITOB CM., Hampumep, cmoco0 B "Spray-Drying
Handbook" 3-be Uzn. 1979, G. Goodwin Ltd., Jlonnown; J.E. Browning, "Agglomeration",
Chemical and Engineering 1967, ctp. 147 u cnen.; "Perry's Chemical Engineer's
Handbook", 5-oe U3x., McGraw-Hill, Hero-Hopxk 1973, crp. 8-57.

Jlpyrue noapoOHOCTH O IpenapaTuBHBIX (OPMAX CPENCTB 3AIMUThI PACTEHUN CM.,
Hanpumep, B G.C. Klingman, "Weed Control as a Science", John Wiley and Sons, Inc.,
Hero-Hopk, 1961, ctp. 81-96 u J.D. Freyer, S.A. Evans, "Weed Control Handbook", 5-
oe U3n., Blackwell Scientific Publications, Oxcdopn, 1968, crp. 101-103.

ATpPOXUMHYECKHE COCTaBbI, MPEANOYTUTENbHO TepOULMIHBIE CPENCTBA WM
CPEICTBA, PETyJUPYIOI[UE POCT PACTEHHUH, COINACHO HACTOALIEMY H300pPETEHHIO
NPEANOYTUTENBHO MNPUCYTCTBYIOT, Kak mpaBuio, B koauudectBe 0.1 - 99 wmac.%,
npeanoututensHo 1 - 95 mac.%, Oonee mpeamourutensHo 1 - 90 mac.%, eme Oonee
npeanoutuTensHo 2 - 80 Mac.%, U3 pacueTa Ha KOJMYECTBO ACHCTBYIOLIMX BEIECTB

obmeit popmysl (1) 1 ux comeil.
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B cmauuBaromuxcs MOPOLIKAX KOHLEHTPALMs JEUCTBYIOLIETO BELIECTBA
cocrasjsiet, Harpumep, 10 - 90 mac.% ocrarka k 100 mac.% 13 OOBIMHBIX KOMIIOHEHTOB
npenapaTuBHONH  (opMbl. B sMynprupyeMbIx — KOHLEHTpaTaX  KOHLIEHTPaLUs
OMONOrMYeCKH AaKTUBHOTO BEIECTBA MOXET COCTaBJsATh npumepHo 1 - 90,
npennouyTuTesbHo S - 80 Mac.%. IIbuieBunHbIE MpenapaTuBHble Gopmbl copepskar 1 - 30
Mac.% IeNCTBYIOIIEro BEeIlecTBa, MPeANoYTUTENbHO, 10 MeHblel Mepe, 5 - 20 mac.%
JENCTBYIOIIEro BEIIECTBA, PACTBOPHI JJIsl pacchinaHus coaepxkar, npumepHo 0.05 - 80,
npennoutuTensHo 2 - 50 mac.% peiicTByroliero BeuiecTsa. B BogonucneprupyeMbix
rpaHyJisiTaX COJAEp)KaHHE AaKTUBHONO KOMIIOHEHTa YaCTUYHO 3aBHCUT OT TOrO,
IIPUCYTCTBYET AEHCTBYIOLEE COEJUHEHHE B JKUAKOM HWJIM TBEPAOM BHJE, U Kakue
rpaHyJIMpYOIINe BCIOMOTaTebHbIE BELIECTBA, HAMOJHUTENH, W T.J. UCIOJb3yIOT. B
OUCIEPrUpyeMbIX B BOJE TIpaHyJATaX COAepkaHue MAEWCTBYIOLIEro BeIleCTBa

cocTapJsieT, Hanpumep, 1 - 95 mac.%, npeanoututensHo 10 - 80 mac.%.

Hap;my C OTHM HAa3BAHHBIC COCAUHCHU aKTUBHBIX HeﬁCTBYIOIHHX BEILIECTB, IIpU
HEOOXOIMMOCTH, cozmepxKat OOBIUHBIE CXBATBIBAOLIKE, CMaYHBAIOLIHE,
AUCTIEPTUPYIOLINE, SMYJIbIHPYIOIINE, MPOHUKAIOIINE, KOHCEPBUPYIOIINE BEIIECTBA,
BEILECTBA, 3alHIIAONINE OT MOPO3a M PACTBOPUTENH, HAIOIHUTENH, HOCHTEIH,
KpacuTeiiv, NNEHOraCuTEJIvu, TOPMO3HBIC UCIIAPUTEIIN U aHTUTPAHCIIUPAHTBI U CPEACTBA,
BIUsitOIIMe Ha ypoBeHb pH u BsskocTb. IIpuMepbl BCIOMOTAaTeNbHBIX CPEACTB IS
npenapatuBHbIX (popM onucanbl Takke B "Chemistry and Technology of Agrochemical

Formulations", M3a. D. A. Knowles, Kluwer Academic Publishers (1998).

Coenunenust ob6wmeit popmyisl (I) cornmacHO M300PETEHUIO MM MX COJIH TaKXKe
MOXHO TMMPUMCHATH B YHCTOM BUAC HJIU KOM6I/IHI/IpOBaHHO B BUJAC UX KOMHOSHHHﬁ
(mpenapaTUBHBIX (HOPM) C APYTMMH TECTHIMIHO IEHCTBYIOLIMMH BEINECTBAMH, Kak
HarpuMmep, HNHCCKTULINAAMU, aKapuunugamu, HEMaTaluaaMHu, Fep6I/IL[I/II[aMI/I,
¢yHruUMAaMy, 3aMUTHBIMUA CPEACTBAMHM, YIOOPEHUSMH W/WIN PEryJIsaTOpaMHu pOCTa,
HanpuMep, B BUJE FOTOBBIX MpENapaTUBHBIX (opM min B BUIe OakoBbIX cMeceil. [1pu
5TOM MOTYT OBbITh MOJy4YeHbl KOMOMHHMPOBAHHBIE TpenapaTHBHbIE (POPMBI HA OCHOBE
BBILICHA3BAHHBIX TPEMAPATUBHBIX (POPM, TPHUYEM CJIEOYeT YUHUTHIBATH (PU3NIECKHE

CBOHCTBA U CTA0MJIBHOCTE KOMOMHHPYEMBIX JEHCTBYIOIINX BELIECTB.

B xauecTBe KOMOMHHUPYIOIUX MAPTHEPOB ISl coenuHeHuit odmmei Gopmynsr (I)
COTJIACHO M300PETEHHIO B CMEINAHHBIX MPEapaTUBHbIX (POpMax MIIH B OAKOBBIX CMECSIX

INPUMEHSIOT, HAIIPUMeEp, U3BECTHBIE NEHCTBYIOIINE BELECTBA, KOTOPbIE OCHOBBIBAKOTCS,
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HanpuMep, Ha MHTUOMPOBAaHUH, Hampumep, (epMEeHTa aleTONAKTATCHHTA3bl, SH3UMA
anetuin-CoA-kapOoKcunasbl, LEUTFOI030CUHTa3bl, €HOJIMUPYBAT IMUKUMAT-3-(ocdar-
CHHTa3bl, TJIOTAMHH-CHUHTA3bl, P-THAPOKCU(PEHMININPYBAT-IUOKCUTeHa3bl, (PUTOEH-
necarypassl, porocucremsl I, porocucremsr II, mporonopdupuHOreH-okcHaasbl, Kak
omnucano, Harpumep, B Weed Research 26 (1986) 441-445 umu "The Pesticide Manual",
15-e u3n., The British Crop Protection Council and the Royal Soc. of Chemistry, 2012 u

YIIOMSIHYTOU TaM JINTepaType.

Oco0pblit nHTEpEC mpencTasisieT 0oppda ¢ BPEAHBIMH PACTEHUSMHU B KYJIbTYpax
MOJIE3HBIX CEJIbCKOXO3AMCTBEHHBIX U JIEKOPAaTUBHBIX pacTeHuil. HecMmoTps Ha TO, 4TO
coenuHeHus obeit popmybl (I) cormacHo N300PETEHHIO BO MHOTHX KYJIBTypaX UMEIOT
OYEeHb XOPOLIYI0 MJIH JaXKe€ MPEBOCXOAHYIO CEJIEKTUBHOCTb, B APYIHX KYJbTypax H,
NpeXIe BCEro, TAKXKe MPHU UCIOIBb30BAHUH CMeCel C APYTrUMH repOULInaaMu, KOTOPbIE
ABJISIEOTCSI ~ MEHEE  CENIEKTUBHBIMH, Y  KYJbTYPHBIX  PAacCTeHUH  BO3HHKAET
¢uroTokcuaHOCTh. COOTBETCTBEHHO OCOOBIH HHTEpEC NPEACTABISIIOT KOMOWHALUU
coenuHeHnit obmel ¢opmynbl (I) cormacHO H300peTEHHIO, KOTOpBIE COIEpIKaT
coequnenus (I) mmm ux kKoMOMHAIMM C APYrUMH repOULUAAMU WM MECTHLHUAAMU.
IIpMEeHSIOT 3alUTHBIE CPENCTBA, KOTOPbIE SIBJISIOTCS AHTHUAOTOM, OHH YMEHBIIAIOT
¢duToTOKCHYHBIE TOOOYHbIE BO3MEHCTBHS NPUMEHSEMBbIX T'epOMLIUAOB/MECTULIUAOB,
HarpuMep, B SKOHOMHYECKH 3HAYMMBIX KYJIbTYPaX, TAKMX KaK 3€pHOBbIE KYJBTYpPbI
(mieHuna, OBEC, POXKb, KYKypy3a, PHUC, SYMEHb), CaxapHOW CBEKJIE, CaXxapHOM

TPOCTHHUKE, parice, XJIONKE U COC, NPECANOUTUTEJIbHO B 3€PHOBBIX KYJIbTpax.

MaccoBoe COOTHOIIEHHe repOuuuAoB (repOMUMAHON CMECH) W 3alUTHBIX
cpeacts, B oOmemMm, 3aBHCHT OT HOPMBbI pacxoma repounuma u 3(EGHEeKTHBHOCTH
COOTBETCTBYIOLIErO 3alIUTHOIO CPENCTBA U MOXKET BapbUpPOBAThCS B IIHPOKHUX
nuanaszoHax, Hampumep, 200:1 - 1:200, npenmouturensro 100:1 - 1:100, ocobeHHO
npeanoututenbHo 20:1 - 1:20. 3ammTHbIe CpeAcTBa MOTYT OBITh IOJIYYEHBI IO AHAJIOTHH
¢ coenuHeHWsiMH obOmed  ¢opmynasl (I) wmiam WX cMecsMH ¢ IPYTHMH
repOUIMIaMI/IECTULIIAMH U MOTYT MPHUMEHSTHCS BHIE TOTOBOW K HCIOJIB30BAHUIO

npenapaTuBHON (OPMBI HITH B BUIe OAKOBBIX CMeCel ¢ repOuuIaMu.

JUii TpUMEHEHUs TPUCYTCTBYIOIIME B OOBMMHOM BHIE TIepOUIMIHBbIC
npenapaTiBHbE (GOPMbI WM TpenapaTUBHbIE (POPMbI repONIMI-3aIMUTHOE CPEICTBO,
npyu HEOOXOTUMOCTH, Pa30aBISIIOT OOBIMHBIM CHOCOOOM C BOZOW, Hampumep, B BUIE

MOPOUIKOB  JJIsl  PACHbUICHMs, OMYJBIUPYEMbIX KOHLIEHTPATOB, JUCIEPCUH U
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AUCTICPTUPYEMBIX B BOAC I'PAHYJIATOB. HbIJ’IeBI/II[HbIe KOMIIO3ULMHU, BHOCUMBIC B IIOYBY
UK PaCCCUBACMBIC TPAHYJIATBI, a4 TaKXKE paCTBOPbI MAJid pPacClblICHUA TEPEN

NPUMEHEHHEM OOBIYHO He pa30aBIsAOT APYTUMUA HHEPTHBIMH BELIECTBAMHU.

BrewmHue ycnosus, Takue Kak TEMIIEpPaTypa, BJIAXKHOCTb U T.J. OKa3bIBAIOT
BJIMSIHUE HA OTNPEENICHHOE KOJIMYECTBO HOPM pacxoja coequHenuii oduieit popmyibi (I)
w/unmn ux coneidi. [Ipu 5TOM HOPMBI pacxona MOTYT BapbHpPOBATHCS B IIMPOKHX
nuanasoHax. [[ns npumMeHeHHMs B KadecTBe repOunmna st OoppObl ¢ BpEeIHBIMU
pacteHusiMA o0IIee KOJIM4YecTBO coenuHeHmin obmel ¢opmyner (I) m ux conei
npennoutuTeNibHo cocrapisieT 0,001 - 10,0 kr/ra, 6onee npeanoututensuo 0,005 - 5
kr/ra, eme 6onee npennoururepbHo 0,01 - 1,5 kr/ra, ocobenHo npenmnoututenbHo 0,05 -
1 kr/ra. DTO OTHOCUTCS K MPHMEHEHHIO B MPEABCBXOIOBBIA HIIM ITOCIEBCXOIOBBIN

Nepuos.

[Tpu ncnionb3oBannu coenuHeHni popmye (I) cormacHo n300peTeHNIO /TN UX
COJIell B Ka4eCTBE DPEryJsiITOPOB POCTa PACTEHMH, HAmpUMep, B KauecTBE CPENCTB,
YKOPaAUMBAIOIINX CTEOENb PACTEHNH, B KYJbTYPHBIX PACTEHUSX, KOTOPBIE ObUTH HA3BAHBI
BBILIE, MPEANOYTHTEIBHO B KYJbTYPaX 3€PHOBBIX PACTEHUH, TaKUX Kak IMIIEHUIIA,
SYMEHb, POXKb, TPUTHKAJIE, OBEC, PUC HIIN KYKypy3a, 00liee MPUMEHAEMOe KOJINIECTBO
npennoututesbHo coctaisier 0,001 - 2 kr/ra, Oonee npeanoututensho 0,005 - 1 kr/ra,
ewme Oonee npeanouturensHo 10 - 500 r/ra, ocobenno npeanoururenabro 20 - 250 r/ra.

DTO OTHOCHTCS K MPUMEHCHUIO B HpeI[BCBXOI[OBbIﬁ WJIM TIOCJIEBCX OJTIOBBIH nepuon.

Hanecenue B kauecTBe CPENCTB, YKOPAUMBAIOIINX CTEOENb PaCTEHHH, MOKHO
IIPOBOJUTH HA PA3JIMYHBIX CTaAUsAX pocTa pacteHuil. IIpennodrurenbHbIvM, Hanpumep,

ABJIACTCA NPUMEHCHUE MTOCJIE BOSHUKHOBCHUS ITOPOCIIN B HAYaJIC POCTa.

AnbTEepHATUBHO IPHU NMPUMEHEHUM B Ka4deCTBE PEryJATOPOB POCTa PACTEHHI
TaKXKe MPUHUMAIOT BO BHUMaHHE 00pabOTKy CEMEHHOTO MaTepHaia, KOTopast BKIFOYAeT
B ce0sl pa3IMyHbIE TEXHOJOTUH MPOTPABKU CEMSH M TEXHOJOrMH HaHeceHus. [lpu sTom
HOPMBI Pacxo/ia 3aBUCAT OT OTAEIbHBIX TEXHOJOTHIA U MOTYT OBITh 3apaHee PaCCUUTAHBI

BO BpEMs NIPEABAPUTECIIBHBIX HUCIBITAHUH.

B xauecTBe KOMOMHHUPYIOIUX MAPTHEPOB ISl coequHeHuit ooimei Gopmys (1)
COTJIACHO M300PETEHHIO B CMEIIAHHBIX MPETapaTUBHbIX (POpMax M B OAKOBBIX CMECSIX
NPUMEHSIIOT, HAIIPUMeED, U3BECTHBIE NEHCTBYIOIINE BEIIECTBA, KOTOPhIE OCHOBBIBAIOTCS,

HanpuMep, Ha WHTUOMPOBAaHUH, Hampumep, (epMeHTa aleToJaKTaTCUHTA3bl, SH3UMA
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anetuin-CoA-kapOoKcuiasbl, LEUTFOI030CHHTA3bl, €HOJIMUPYBAT IMUKUMAT-3-(ocdar-
CHHTA3bl, TJIOTAMHH-CHHTAa3bl, P-THAPOKCU(EHIINHIPYBAT-INOKCUTeHa3bl, (PUTOEH-
necatypasbl, ¢orocucrems! I, ¢orocucrems II, mporonoppupuHOreH-okCHuaasbl, Kak
omnucaHo, Haripumep, B Weed Research 26 (1986) 441-445 umu "The Pesticide Manual",
15-e m3x., The British Crop Protection Council and the Royal Soc. of Chemistry, 2012 u
yrnoMsiHyTOH TaMm JjuTeparype. Jlajdee B kauecTBe NPUMEPOB HA3BaHbl WU3BECTHBIE
repOULUIbl WM PEryJSITOPbl POCTa PACTEHUIl, KOTOPbIE MOXXKHO KOMOWHHPBATH C
COEMHEHUSIMH COTJIACHO M300pPETeHUIO, MPUYEeM 3TH JEHCTBYIOIIME BEINEeCTBA HIIU
yKa3aHbl 07 "00ImKMM Ha3BaHHEM" B aHTJIMIICKOM BapUaHTE COMIACHO MekayHapOIHOM
opranuzaim o cranaprusanun (MCO) wim nox XMMUYECKHM HA3BAHUEM WUJIH UMEIOT
KONOBBIA HOMep. [Ipu 3TOM MPUCYTCTBYIOT BCe (HOPMbI MPUMEHEHHUs, KaK Hampumep,
KHCJIOTBI, COJIH, CIIOKHBIE 3(UPBL, a TAKIKE BCE N30MEPHBIE (POPMBI, KaK CTEPEOU30OMEPHI

Y ONITHUYECKHUE U30MEPBDL, 1K€ €CJIU OHU SIBHO HE YKa3aHBL
[Tpumepamu TakUX TepOULIUIHBIX TAPTHEPOB IJIsl CMEIIMBAHUS SIBJISTFOTCS:

Aueroxyiop, amudtopden, aumupropdeH-HaTpUl, aKJIOHHU(EH,  aNaAXIop,
AJUTUZIOXJIOP, AJUIOKCUANM, aJUIOKCHIMM-HATPHI, aMeTPHH, aMHUKapOa3OH, aMHUIOXJIOp,
aMUIOCYIb(YPOH, 4-amuHr0-3-XJ10p0-6-(4-x110p0-2-hTOpO-3-MeTUINPEHMIN)-5-
droprupunnH-2-kapOOHOBasT KHCJIOTA, AMUHOLIMKIIOMHPAXJIOP, AMHHOLMKJIONUPAXJIOP-
KaJINH, aMHHOLIMKJIOMTUPAXJIOP-METHJI, aMUHOIIUPAINA, aMHUTPOJ, CyJbpamMaT aMMOHUS,
aHWI0QOC, acyyam, aTpasvH, a3aeHUIUH, a3uMCyIb(ypoH, OedayOyramun, OeHazomuH,
OenazonuH-3TIN, OeHpaypamuH, OeHdypecar, OeHCynbhypoH, OEHCYIbPYPOH-METHII,
Oencynmun, OeHTa3oH, OeHzoOMLMKIION, OeH3o(eHan, OUIMKIONUPOH, OugeHOoKC,
Oounanadoc, OwnaHadoc-HaTpuii, Oucnupubak, OucnUpUOAK-HATPHIA, OpOMALII,
OpomoOTun, OpomModeHOKCUM, OpPOMOKCUHHJ,  OpPOMOKCHHHII-OyTHUpAT,  -KaJIHii,
-reNTaHOaT U ~-OKTAHOAT, OyCOKCHHOH, OyTaxop, OyradeHauun, Oyramudoc, OyreHaxJiop,
Oytpanmun, Oytpokcumum, Oytunat, kadencrpon, kapOetamun, KapdeHTPa3oH,
Kap(heHTpa3oH-3TUJ, XJopamOeH, XJOpOpoMypoH, XyopdeHak, XiopdeHak-HaTpHii,
xjopdennpon, xyopduypeHoa, XJopQIypEeHOI-METHII, XJIOPUOA30H, XJIOPUMYPOH,
XJIOPUMYPOH-3THJI, XJOPOPTATIUM, XJOPOTOAYPOH, XJIOPTAI-AUMETUI, XJIOPCYIb(ypoH,
UHAJOH, [MHUAOH-3TWI, LHUHMETWINH, UUHOCYJIb(PYpPOH, Kiamudoc, KISTOIuM,
kionuHadon,  KIOAMHA(OM-PONApriyi,  KJIOMAa3OH,  KJIOMEMNpOIN,  KJIOMHPAJIHI,
KJIOPAHCyJaM, KJIOPAHCYJaM-METHJ, KYMWJIYPOH, LMaHAMHUJ, LMAHA3MH, LUKJIOAT,

LUKJIOTTUPUMOPAT, LMKJIOCYIb()OMYPOH, LIUKIOKCUIUM, Hurajodor, nuranodomn-oyTud,



84

unpasud, 2,4-D, 2,4-D-Oyrorun, -OyTwi, -IUMETHJIIAMMOHHH, -OHOJAMHH, -3THJ,
2-3THITEKCUII, -H300yTHII, ~-U300KTUJI, -H30MPOIIIAMMOHUH, -KaJIUH, -TPUHU3OMPOTIAHOJI-
aMMOHUH U -TposiiamuH, 2,4-DB, 2 4-DB-0yTu, -qTuMeTuIaMMOHIA, U300KTUJI, -KaJIMi U
-HaTpUi, NaUMypoH (DMMPOH), NAJIAlOH, Ja30MeT, H-IEeKaHOI, necMenrdam, AeTOCHII-
mrpazoiatr (DTP), nukamOa, muknobenwn, 2-(2,4-nuxnopobensun)-4,4-numerwn-1,2-
OKCA30JIUIHH-3-0H, 2-(2,5-nuxnopodensmn )-4,4-numern- 1,2-0kca30IuaHH-3-0H,
auxjopnporn, auxjgopnpon-P, nmuknodon, gukiaopon-metws, aukiodon-P-merun,
auKIocyaaMm, nuden3oksar, nuduydennkan, audaypenzonup, nudiydeHsonup-HaTpui,
auMeypoH, AUMEUIepar, IUMETaxJjiop, AUMETAMETPHUH, TUMETeHAMU/, JUMETEHAMU/I-
P, numerpacynbypoH, AMHUTPAMUH, TUHOTEPO, MueHaMU, TUKBAT, TUKBAT-TUOPOMHUII,
autvornp, guypoH, DNOC, osamoran, EPTC, scopokapd, standiaypaius,
ATAMETCYJIb(PYpPOH, STaMeTCyNbypOH-METHI, 3THO3WH, dTodymecaT, STOKcH(EH,
STOKCHU(EH-3THII, 3TOKCUCYIb(YpoH, 3Toden3anna, F-9600, F-5231, T.e. N-[2-xnop-4-
¢drop-5-[4-(3-propnpornmn)-4,S-auruapo-5-okco-1 H-rerpazon-1-un|-pennn|-
STaHCYJIbOHAMUT, F-7967, T.€. 3-[7-xnop-5-¢prop-2-(Tpudropmeri)-1H-
6enzummnaszon-4-mn|-1-mernn-6-(tpudpropmerrm)nupumunus-2,4(1H,3H)-nnoH,
¢deHoKkcamnpor, (enoxcanporn-P, (heHoKCanpomn-5TuI, ¢eHokcanpon-P->tu,
¢beHokcacyb(poH, PeHKBUHOTPHUOH, peHTpr3amu, Grammnpor, ¢paamMnpor-M-u30nporm,
¢daammnpon-M-merui, ¢bnazacynbypoH, dbaopacynam, ¢ropriupaykcudes,
dnopnupaykcupen-oensmn, payasudon, gayasupon-P, dayasudpon-oyrun, dayasudon-
P-Oytun, ¢aykapbazon, ¢aykapbasoH-HaTpuii, (uaynerocyabgypos, GIyXIopaiuH,
baydpenauer, paypenmmp,  paypernup-3Tin,  paymercynaMm,  (GIyMHKIOpPAK,
baymukiopak-neHTHI, (GayMHOKcasuH, (GuyoMeTypoH, (aypeHon, ¢iaypeHoa-0yTu,
-TUMETHJIAMMOHUN U -MeTWJI, (ToporiaukodeH, (TopormukopeH-oTuI, (IIynpornaHar,
baynupcyabpypoH, GaynupcyabpypoH-MeTUI-HATpui, GIypunoH, ¢GIypoOXJIOPUIOH,
baypokcunup, Gaypokcunup-mentwi, ¢uayptamoH, Gaytuanet, ¢GayTHALeT-METHI,
domecaden, ¢omecadpen-Hatpuii, ¢dopamcyapdpypoH, docamuH,  TIFOPOCHHAT,
rmoQocHHaT-aMMOHIH, rrodocuHaT-P-Harpuid, rimodocuHar-P-amMonwi, rirodocuHar-
P-narpuii, rtmudocar, rmpocaT-aMMOHHUH, -H3OMPONMWIAMMOHUN,  -AHAMMOHUM,
-TUMETHJIAMMOHUH, -Kalui, -HaTpuii u -tpumesnym™m, H-9201, T.e. O-(2,4-numerni-6-
HutTpodenmn)-O->tun-msonpormipochopaMuaoTHoaT, ramaykcuden, ranaykcudenn-
MeTwI, rasiocadeH, raocyib(ypoH, rajiocyibdypoH-MEeTHII, TaJokcudorr, rajokcudon-P,
raJIOKCH(OM-3TOKCUITHII, TATOKCHU(PON-P-3TOKCHITUI, TaloKCH(OI-MeTHII, TaToKCHOr-

P-merun, rekcasunon, HW-02, Tte. I-(mumerokcudocopun)-3tun-(2,4-auxmiop-
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deHokcm)anerar, uMaszamMeTaOeH3, HMa3aMeTa0eH3-MEeTWJ, HMMa3aMOKC, HMAa3aMOKC-
aMMOHMI, MMA3aluK, MMa3aluK-aMMOHHUH, MMa3arup, UMas3anup-u30MNpONUIaMMOHUM,
MMa3aKBUH, MMa3aKBUH-aMMOHHH, uMaseranup, MMa3eTanup-uMMOHHUH,
uMasocyibpypoH, uHaanodaH, uHmasudIaM, HomocyasQypoH, HomocyabpypOH-METHII-
HATpUH, WOKCHHWJ, HWOKCHHUJ-OKTAHOAT, -Kaliuii u Harpuii, wundeHkapOasoH,
U30MPOTYPOH, M30YPOH, M30KcabeH, m3okcaduyrton, kapoyrunar, KUH-043, t.e. 3-({[5-
(mudropmernn)-1-merui-3-(tpudropmerin)- | H-upazon-4-un|metun } cynbponnn)-5,5-
auMeTw-4, S-nuruapo-1,2-0kca3oi, KETOCHHUPANOKC, JIaKTO(EH, JIeHAIW, JIMHYPOH,
MCPA, MCPA-OyTOoTHJI, -AMMETHUIAMMOHUMN, -2-3THMJITEKCHII, -H3OMPOIUIAMMOHUM,
-xanuii v -Hatpuii, MCPB, MCPB-meTu1, -3THI U -HATPHiA, MEKOITPOTI, MEKOTIPOTI-HATPHH,
u -OyToTHi, Mexonpon-P, mekomnpon-P-OyToTuin, -AuMeTHIaMMOHUH, -2-3THITEKCHT U
-kanuii, MedeHaner, MeIyunua, Me30CcyIbpypoH, Me30CyIbhypPOH-METHII, ME3OTPHOH,
MeTaOeH3THA3ypPOH, MeTaM, MeTaMHu(OIl, METAMUTPOH, META3aXJIop, MeTa30CyIb(ypOH,
MeTaOeH3THA3ypOH, METHONMHUPCYIb(YPOH, METHO30JUH, METWJI  H30THOLIMAHAT,
METOOPOMYPOH, METOJAXJIOP, S-MEeTONaxjop, METOCYJaM, METOKCYPOH, METpUOY3HH,
MeTCyIbQypOH, MeTCyNb(ypPOH-METHJI, MOJHMHAT, MOHOJHMHYPOH, MOHOCYJBb(YPOH,
MOHOCYJIb(YpoHOBBIH 3up, MT-5950, Tte. N-[3-xmnop-4-(1-meTmmTun)-pennn]-2-
merwinenranamun, NGGC-011, nanponamun, NC-310, t.e. 4-(2,4-nuxnopbenzomn)-1-
METHJI-5-0€H3MIOKCUINPA30J, HeOypOH, HHUKOCYJb(YpPOH, HOHWIOBAas  KHUCJIOTa
(menaproHoBasi KucioTa), HOpP(Iypas3oH, ONEeWHOBas KHUCIOTa (KUpHAs KUCIIOTA),
opOenkap0, opTocyb(haMypoH, OpU3aIHMH, OKCAAMAPTHII, OKCAJAMA30H, OKCACYJIb(YpOH,
okcauukjaoMepoH, okcudpTopdeH, mapakpar, mapakBaT OUXJOpHI, nelyrar,
NEHANMETAJIMH,  TEeHOKCCYJaM,  TEeHTaxXJOp(eHOJs,  MEHTOKCAa30H,  METOKCAMMI,
MHHEpaJIbHOE Macyo, hpenmenidam, MUKIOpaM, MUKOoINHA(EH, MUHOKCAaaeH, munepodoc,
NPETHIIAXJIOP, TPUMHUCYIIb(YPOH, MPUMHUCYIIbGYPOH-METIII, IPOIUAMUH, TIPO(OKCHINM,
NPOMETOH, MPOMETPUH, MPONAXJOp, NMPOMAHWI, MPONakBU3ador, NpPonasuH, mnpodam,
NPOIH30XJIOP, TPOMOKCHKAPOA30H, MPOMOKCHKApOa30H-HATPUS, MPOMHPHUCYIb(PYPOH,
npornu3amMu, mpocyibdokapd, mpocynbdhypoH, nupakionu, nupaduyden, nupadiayden-
STHJL, TUPACYTB(OTON, MHPaA30IUHAT (TUPA30IIAT), MHPA30CYIb(YPOH, MUPA3OCYITB(YPOH-
3THI, TUpa3okcuder, mupudamOeH3, MUpudOAMOSH3-U30MPOMII, THPUOAMOESH3-TIPOIHI,
nrprdamMOeH30KCUM, MUPHOYTHKApO, mupunad o, mupuaat, nuprudTaIn, THPUMHHOOAK,
NHUPUMHUHOOAK-METHIL, NHUPUMHUCYIIb(DaH, MUPUTHOOAK, NUPUTHOOAK-HATPHH,
NHPOKCacyIb(pOH, MHUPOKCCYaM, KBUHKIOPAK, KBUHMEPaK, KBUHOKJIAMHH, KBU3as0(or,

kBu3anodon-stwn,  kBuzanodon-P,  kBuzanodpon-P-stun,  ksBuzanodon-P-redypun,
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puMcyibhypoH, caduryeHanmit, CeTOKCHIUM, CUAYPOH, CUMasuH, cuMmeTpuH, SL-261,
CYJIKOTPHOH, CyJb(EeHTPa30H, CyIb(pOMETYpOH, CyIb(POMETYPOH-METHIL,
cynbpocynpdypon, SYN-523, SYP-249, T.e. 1-3Tokcu-3-merui-1-okcoOyT-3-eH-2-1i1-5-
[2-xn0p-4-(Tpudropmernn)penokcu]-2-uurpodensoar, SYP-300, t.e. 1-[7-prop-3-okco-
4-(mporn-2-un-1-mn)-3,4-nuruapo-2H- 1,4-6eH30kca3nH-0-11 -3 -mponui-2-THOKCOMMUA-
somuauH-4,5-muoH, 2,3,6-TBA, TCA (tpudrtopykcycHas kucnora), TCA-Harpui,
TeOyTUYPOH, TePYPHITPHOH, TEMOOTPHOH, TEMPAIOKCUANUM, TepOarmi, TepOykapo,
TepOyMeTOH, TepOyTHIa3WH, TepOyTPUH, TEHWIXJOP, THA30MUpP, THEHKapOa30H,
THEHKapOa3oH-MeTH,  THU(EHCYNbpYpoH, TU(EHCYIbPYPOH-METUI,  THOOEHKapO,
THaeHalMyI, TOJNIHUpANaT, TOMNPAME3OH, TPAJIKOKCUANM, TpuapaMoH, TPH-aJUIAT,
TpuacynbdypoH, Tpuasudiam, TpUOEHYPOH, TPUOSHYPOH-METHJI, TPUKJIONHP, TPUETA3HH,
TpUGIOKCUCYTBPYPOH, TpUDIOKCUCY (Y POH-HATPHIA, TpUpIyIUMOKCA3HH,
Tpubnypanud, TpudIycymbpypoH, TpuUIyCYyNbPYPOH-METUI,  TPUTOCYJIbPYPOH,
cynbpar MoueBuHbl, BepHONAT, XDE-848 ZJ-0862, T.e. 3,4-muxiop-N-{2-[(4,6-

IVMETOKCHUITAPUMHUIAH-2-1J1)OKCH | O€H3UJI } aHWIJIMH, & TAKXKe CIIENYIOINe COSTUHEHNS:

S
\—coEt

[TprMepaMy BO3MOJKHBIX MAPTHEPOB JAJISI CMELIMBAHUS ISl PETYJISITOPOB POCTa
PacTEHU SIBJIAIOTCS:

Ammbensonap,  aumbeH3onap-S-MeTHN,  5-aMHUHOJIEBYJIMHOBas  KHCJIOTA,
AHIMMUAON, O6-OCH3MIIAMHHONYPUH, OpPACCHHONNA, KaTeXWH, XJOPMEKBAT XJIOPHUZ,
KJIOMIPON, LHMKJIAHWINA, 3-(LUKJIONPOI-|-eHIT)IPONTMOHOBAs KHUCJIOTa, JaMHHO3UT,
7a30MeT,  H-IeKaHOJ,  JAMKEryJaK, AWKeryJak-HaTpuid, SHAOTAN,  HSHAOTAJ-
aukanuil, -quHaTpul, 1 MOHO(N,N-IUMeTHIaIKUIaAMMOHNIN), 3TedOH, (IyMeTpaluH,

baypenon, ¢aypeHon-Oyrun, ¢ayprnpumunon, ¢opxnopdenypon, rudOepermHOBas
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kuciora, uHabendun, wunHmon-3-ykcycHas kucinora (IAA), 4-urnon-3-unmacisHas
KHUCJIOTA, HW30MPOTHOJIAH, NPOOEHa30J, KACMOHOBAsl KHCJOTa, METWIOBBIA 3(up
JKACMOHOBOM  KHUCJIOTBI, MAJIEMHOBBIM TUApa3ua, MENUKBAT XJOpuxa, |-merun-
uukionporneH, 2-(1-vagtun)aneramun, 1-HaQTUITYKCYCHAsE KUCHOTA, 2- HAPTHIOKCH-
YKCYCHasl KUCJIOTa, HUTPO(EHONATHAST cMeCh, 4-0KC0-4[(2-(heHnTI THIT)aMUHO |MacsiHas
KUCJIOTa, maknoOyTpa3on, mnonuamun N-peHundraneBoil KHCIOTHL, MPOTeKCaIUOH,
MPOreKCaIUOH-KANIbLUNA, MPOTUAPOSICMOH, CAUIMIOBAs KHUCJIOTAa, CTPUTOJAKTOH,
TE€KHA3€eH, TUANA3YPOH, TPHUAKOHTAHOJ, TPUHEKCAIAaK, TPUHEKCAMaK-3TWI, LUToned,

YHUKOHA30JI, YHUKOHA301-P.

Takke B KauecTBe COeI[I/IHeHPIfI, KOTOPBIE MOXHO INMPUMCHATDH B KOM6I/IHaHI/II/I C
coequHeHusiMu  obmel  ¢popmynbl  (I) cormacHoO wu300peTEeHHIO, PacCMAaTPUBAIOT,

HarpuMmep, CICAYIUEC 3alllUTHBIC CPEACTBA.

S1) CoenuHeHUsT W3 TPYIIBl TETEPOLMKINYECKUX IPOU3BOAHBIX KapOOHOBOIA

KHCJIOTBI.

S1%)  Coenunenuss THNa AUXJIOPGEHWITUPA3OIUH-3-KapOOHOBOH KuCIOTHI (S1%),
NPEATIOYTUTENBHO TAKHE COSTUHEHHUS, KaK
1-(2,4-nuxnoppennn)-5-(3TOkCuKapOOHMIT )-5-MeTHII-2-ITUPa30JIUH-3 -
KapOOHOBast KMCIIOTA,

STUIIOBBIN a¢up 1-(2,4-nuxnopennn)-5-(3TokcCuKapOOHHI )-5-MeTHI-2-
nupazoiuH-3-kapoonosoit  kucaorel  (S1-1)  ("Medennup-gusTHn"), u

POACTBEHHBIE COENMHEHMS, Kak onrcaHo B WO-A-91/07874;

S1°)  IIpoussonHbie X JI0p ¢ eHUIIMHPA30IKapOOHOBOH KHUCJIOTBI (S1°),
NPEANOYTUTENIbHO TAKHE COSTUHEHHUS, KaK
STUOBBIH 3¢up 1-(2,4-nuxnopdenn)-5-meTunmupaszon-3-kapOoHOBON KUCIOTHI
(S1-2),
sTunoBbil  3up  1-(2,4-nuxnopdenrn)-S-uzonponrnupaszo-3-kapOooHOBOM
kuciotsl (S1-3),
STUJIOBBII a¢up 1-(2,4-nuxnoppenmn)-5-(1,1-qumerni-
STHIT)IUPA30J1-3-KapOOHOBOH KHUCIOTHI (S1-4) 1 pOACTBEHHBIE COETUHEHNUS, KaK

onucaHo B EP-A-333131 u EP-A-269806;

S1°)  IIpousBonHble 1,5-nudernnmupaszon-3-kapOOHOBOH KHUCJIOTBI (S1°),

NPEANOYTUTCIIBHO TAKUE COCAUHECHNS, KaK
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S1°)

S2)
$29)
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STUJIOBBIN 3¢up 1-(2,4-nuxnopdenun)-5-pennnnupaszon-3-kapOooHOBOI
Kucnotsl (S1-5),
MeTHJIOBBIH 3dup 1-(2-xmopdennn)-5-hennnnupazon-3-kapOOHOBOH KHCIIOTHI

(S1-6) u poncTBeHHBIE COEUHEHMS Kak, HanpuMep, onucano B EP-A-268554;

CoenuHeHuss TUma Tpuasonkapbonosoii xucmorem (S1%), mpeamouruTensHO
TaKUe COEUHEHMsI, KaK

denxaopazon(-3TuioBbli 3¢ up), T.€. STWIOBBIA  3¢up 1-(2,4-
nuxyoppenmn)-S-rpuxiaopmerin-(1H)-1,2,4-tprazon-3-kapOOHOBOH ~ KUCIOTBI
(S1-7), w poncCTBeHHBbIE COEAWHEHWs, Kak onucaHo B EP-A-174562 wu

EP-A-346620;

Coenunenuss Tuma S-OeH3mia- WM S-peHn-2-u30Kca30auH-3-KapOOHOBOI
KUCJIOTBI, WIH 5,5-audeHnn-2-u30kca3zonuH-3-kapooHoBoit  kucnotsl  (S1°),
NPEATIOYTUTENIbHO TAKHE COSTUHEHHUS, KaK

STUNOBBIN 3up 5-(2,4-nuxnopOeH3m)-2-N30KCA30IHH-3-KapOOHOBOUW KUCIIOTHI
(S1-8) nmm

STUNOBBIA 3¢up S-pennn-2-nzokcazonun-3-kapboHoBoit kuciaotel (S1-9) u
pPOACTBEHHBbIE CoenuHeHus1, kak onucano B WO-A-91/08202, wnu 5,5-mudennn-
2-n30Kkca3onuH-kapOoHoBas kucnora (S1-10) unu sTunosslii 3¢up S,5-nudpenun-
2-u30Kca30yuH-3-kapOooHoBoit kucnotel (S1-11) ("H3okcanuden-stun")

Wn -H-ponioBbiid 3¢up (S1-12) nnm stusnoseiii 3¢up S5-(4-propdenmn)-5-
(benmnn-2-u30kca3onuH-3-kapooHoBoi  kucnothl  (S1-13), kak omMcaHo B

naTeHTHOU 3asaBke WO-A-95/07897.

CoenuHeHuUs: U3 TPYNIbI MPOU3BOIHBIX 8-XHHOJIUHOKCH (S2):

CoenuHenus THNa 8-XMHOMIMHOKCUYKCYCHOH KUCTOTHI (S2%), MpeAnodTUTENbHO
(5-x710p-8-XMHOIMHOKCH )YKCYCHAsI kucaoTa~(1-MeTUIreKCuIToBbIN )3 up
("KnoksunTocer-mekcun") (S2-1),

(5-xn0p-8-xuHONMMHOKCH)YKCYycHass kucioTa-(1,3-aumernin-0yT-1-unoBblii)a¢up
(S2-2),

(5-x710p-8-XMHOIMHOKCH))YKCYCHAsl KHCIIOTa-4-aJuTHITOKCH-Oy THITOBBIH 3¢dup (S2-3),
(5-x710p-8-XMHONMHOKCH)YKCYCHAsE KUCJIOTa- 1 -aJUTMIIOKCH-TIPOTI-2-UJIOBBINA 3PP
(S2-4),

STHIOBBIN 3¢up (5-X110p-8-XUHOIMHOKCH )yKCYCHOM KUCIIOTHI (S2-5),

METUJIOBBIH 3pup (5-XI0p-8-XMHOIMHOKCH)YKCYCHON KUCIOTHI (S2-6),
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anuIoBbIi 3¢ up(S-xJ10p-8-XNHOIMHOKCH )yKCYCHOM KHCIOTHI (S2-7),
(5-x710p-8-XMHONMHOKCU)YKCYCHAasE ~ KHUCJIOTa-2-(2-NpONMInAeH-UMHHOKCH)- 1 -
STUNOBBIN 3up (S2-8),

(5-x710p-8-XMHOMMHOKCH)YKCYCHAsl ~ KUCJIOTa-2-OKCO-TIPOI-1-uiaoBeiii  3dup
(S2-9) u poncrBenHsle coenuHenus, kak onucano B EP-A-86 750, EP-A-94 349
u EP-A-191 736 nnu EP-A-0 492 366, a Takxe
(5-xn0p-8-xrHONMMHOKCH)YKCYycHast kucmota (S2-10), ee ruapaTel W COJH,
HaTpUMep, €€ COJIH JINTHSI, HATPUsI, KaJIUsl, KaJIbLIMs, MATHUS, JTFOMHHUS, XKeJie3a,
AMMOHMUSI, YETBEPTHYHOTO aMMOHUS, CYJib(oHuUs, i comu GochoHHs, Kak

ornrcaHo B WO-A-2002/34048;

Coenuuenuss Tuna  (S5-XJIOpP-8-XMHONMHOKCH)MAaNOHOBOH — kmcioTel  (S2P),
NPEINOYTUTENIbHO TaKhe COSAMHEHUs, Kak JaudTWIOBbIH 3dup (5-xyop-
8-XMHOJIMHOKCH )MAJIOHOBOH  KHUCJIOTBI,  TUAJUTWIIOBBIA  3dup  (5-xJop-
8-XMHOJIMHOKCH )MAJIOHOBOH ~ KUCJIOTBI, METWJI-3TWIOBbIH  3dup  (5-xiop-
8-X IHOJTMHOKCH )MaJIOHOBOM KUCJIOTHI M POACTBEHHBIE COSTMHEHUS, KaK OTIFCAHO

B EP-A-0 582 198.

JlelicTByrole BellecTBa THma jauxijopaneramuzna (S3), KOTOpble 4YacTo
UCTIONB3YIOT B KAueCTBE 3aLUTHBIX CPENCTB Ui NPENBCXOAO0BOH 00paboTku
(me#icTByrOIIMX B [OYBE  3alIMTHBIX  CPENCTB), KAk  Hampumep,
" Muxnopmun” (N,N-guannmn-2,2-nuxaopaneraMu) (S3-1),
"R-29148" (3-muxnopanerun-2,2,5-rpumeTii- 1,3-okca3onuanH) (bup™mbI
Stauffer (S3-2),

"R-28725" (3-guxnopauerin-2,2,-nmumerii-1,3-okcasomiaun) gupmsr Stauffer (S3-3),
"Benokcakop" (4-nuxsoparnerii-3,4-quruapo-3-meTi-2H-1,4-6en3okcasun) (S3-4),
"PPG-1292" (N-ammun-N-[(1,3-muokconan-2-u)-MeTHJI |- TUXJIOpaLeTaMHIT )
¢upmbl PPG Industries (S3-5),

"DKA-24" (N-ammn-N-[ (anmunaMuHOKapOOHIIT )METHI |- TUXJIOPALIETAMU) )
¢upmer Sagro-Chem (S3-6),

"AD-67" nmum "MON 4660" (3-guxiopauerni-1-okca-3-a3a-criupo[4,5]nexan)
¢upmbr Nitrokemia nimi Monsanto (S3-7),

"TI-35" (1-nuxnopauermi-azenan) pupmel Tpu-Chemical RT (S3-8),
"Iuknonon" (munmkinoHoH) wim "BAS145138" umm "LAB145138" (S3-9)

((RS)-1-guxnopauerni-3,3,8a-Tpumeruinepruaponupposno| 1,2-a|mupuMuaus-
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6-oH) ¢pupmer BASF,
"@ypunazon" wim "MON 13900" ((RS)-3-nuxnopanerun-5-(2-gpypun)-2,2-

numertmiokcazonuant) (S3-10), a takke ux (R)-uszomep (S3-11).
S4)  Coenunenus u3 kjacca aumicynbGoHamunos (S4):

S4%)  N-amuncynbponamunsl  Gopmyasl  (S4Y) W uX conu, Kak OIHCAaHO B

WO-A-97/45016
O O (RAz)mA
1)L'|“ —N (84%)
R
A H H

Ra' osmauwaer (Ci-Co)amkun, (C3-Ce)lMKIOANKHI, OpuueM 2 HA3BAHHBIX

n=0

@)

rae

MOCJIEIHUMU OCTaTKa 3aMeIleHbl VA 3aMECTHTENISIMU U3 TPYIIIbI [aJOreHa,
(C1-Cy)ankokcu, (Ci-Co)ramoankokcu u (C1-Cs)andkuiatuo, W BCIyYae
LUKJIMYeCKHX  OocTaTkoB  Takke 3ameuieHbl  (C1-Ci)ankuiom  u
(C1-C4)ranoankunom;

Ra’? osmauaer ranoren, (C1-Cs)anxun, (C1-Cs)ankoxcu, CFs.

ma O3Havaer | wim 2,

va osHavaer 0, 1, 2 unu 3;

S4%)  Coenunenus tuna 4-(6emsomncymbhamonn)bensamunos hopmyisl (S4°) u ux
conu, kak onrcano B WO-A-99/16744

1
Re

AN/

B

|
=n=0
—Z
—O
N
|
7
w
3
®
i
<

)
)
T

rae
Rg!, Rg? o3HauaoT HesaBucumo apyr ot apyra Bomopon, (Ci-Ce)amkum,
(C3-Co)mmxnoankun, (Cs3-Ces)ankenmn, (C3-Ces)ankuHm,
Rg’®  osnagaer ranores, (Ci-Cs)ankun, (C1-Ca)ranoankun umu (C1-Cs)ankokcy,
U
ms o3Havaer 1 vnm 2,

HaIpuMep, TaKue, B KOTOPBIX
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Rg! = muknonponui, Re* = sonopon, u (Rg*) = 2-OMe ("Llunpocyabdamun”,
S4-1),

Rg! = muxnonponun, Re? = Bonopon, u (Rg?) = 5-C1-2-OMe (54-2),

Rg' = stun, Re? = somopox, u (Re*) = 2-OMe (S4-3),

Rg! = msonpormun, Re? = Bonopon, u (Rg®) = 5-C1-2-OMe (S4-4), u

Rg! = usonponun, Re? = sogopon, u (Re*) = 2-OMe (S4-5);

Coenunenus: u3 kiacca OeHzouscysbpamonipeHuIModeBUHbl Gopmysibl (S4°),

Kak onucano B EP-A-365484

rae

Rc!, Rc? o3Havaror  HesaBucumo Apyr oT gapyra sogjopon, (Ci-Cs)ankun,
(Cs-Cg)umxmoankmn, (C3-Ce)ankerm, (C3-Ces)aakuHu,

R osmauaer ranoren, (C1-Cs)ankun, (C1-Cs)ankokcu, CF3, u

mc o3Havaer | wim 2;

Hanpumep,

1-[4-(N-2-meTokcubeHn3omncyibhamon)peHun|-3-MeTHIMOUEBHHA,

1-[4-(N-2-meroxcubensomncynbhamonn)pennn]-3,3-IMMeTHIMOUYEBHHA,

1-[4-(N-4,5-numernnoensonscyibdpamoni)peHn|-3-MeTHIMOYEBUHA;

Coemuuenns Tina N-¢penuncynsdonunrepedranamunos dopmyisl (S4%) n mux

COJIA, KOTOpbIE, Hampumep, u3BecMTHbI 13 CN 101838227

R
| D @) ') .
’N I RD mD
H v o
0] H O
rac

Rp* osmauaer ranoren, (C1-Cs)anxun, (C1-Cs)ankoxcu, CFs.
mp o3Havaer | wim 2;
Rp’ osnauaer somopon, (Ci-Ce)anmkun, (C3-Ce)uuknoankun, (Ca-Ce)ankeHur,

(C2-Ce)ankunmn, (Cs-Ce)UUKITOATKESHIT.
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JIeNCTByIOIIME BELIECTBA U3 KJIACCA TMAPOKCH-apOMATUYECKUX COCIUHEHHU U
apoMaTH4eCKUu-ann(paTHIECKUX MPOU3BOIHBIX KapOOHOBOH KHCIOTHI (S5),
HaIpumep,

STUIOBBIA 3up 3,4,5-TpUanieTOKCUOEH30MHON KUCIOTHI, 3,5-TUMETOKCH-4-
TMOPOKCUOEH30MHAsST  KUCJOTa,  3,5-TUTMAPOKCHOEH30MHas — Kuciora, 4-
THOPOKCUCATMIIMIIOBAS  KUCJIOTA,  4-pTOpPCANULMIIOBAas ~ KUCIOTa,  2-
T'HJIPOKCUKOPUYHAS KUCJIOTA, 2,4-TUXJIOpKOPUYHAs KUCIIOTa, Kak ornrcaHo B WO-

A-2004/084631, WO-A-2005/015994, WO-A-2005/016001.

JlelicTByIOILIMEe BelecTBa W3 Kjacca 1,2-AMrHAPOXMHOKCANINH-2-0HOB (S6),
Harpumep,

1-metun-3-(2-tuernn)-1,2-TuruApOXHHOKCAIHH-2-0H,  |-MeTH-3-(2-THeH)-
1,2-aurupOoXMHOKCANUH-2-THOH,  1-(2-aMUHO3TH)-3-(2-THeHmn)-1,2-turunpo-
XUHOKCAJIMH-2-0H-TUIPOXJIOPU], 1-(2-meTumncynbHOHUIAMIUHOITIN)-3-(2-

TUEHH)- |, 2-TUrHAPO-XMHOKCAIMH-2-0H, Kak onrcaHo B WO-A-2005/112630.

CoennHeHus U3 KJacca MPOU3BOIHBIX TU(PEHNIMETOKCHYKCYCHON KUCIOTHI (S7),
HanpuMep, METUIIOBBIH 3up andeHmmMeTokcnykcycHoi kuciotel (Per. Ne CAS
41858-19-9) (S7-1),

STUIIOBBIN s¢up IU(PEHUIMETOKCUYKCYCHOM KUCJIOTBI WIIN

n1(EeHNIMETOKCUYKCYCHAs KUCIIOTa, Kak ornucaHo B WO-A-98/38856.

Coenunenust popmysl (S8), kak onrcaHo B W0O-A-98/27049

(Ro"wp (S8)

rac

Rp! osmauwaer ramoren, (Ci-Ciankun, (Ci-Cs)ramoankun, (Ci-Cs)amkoxcy,
(C1-Cy)ranoankokcw,

Rp? osHauaer Bogopox unu (C1-Ca)ankum,

Rp’ osmauaer somopon, (Ci-Cs)ankun, (Cz-Ca)ankenun, (Cz2-Ca)ankunHun umm
Apuil, NpruveM Ka)KI[beI U3 Ha3BAHHBIX C-conepxcauuxlx OCTATKOB ABJISACTCSA
He3aMeIleHHbIM WJIM 3aMellleH OIHUM W 0oJjiee, MPENnOUTHUTENbHO M0
TPEX, OAUHAKOBBIMH WJIK PA3HBIMU OCTATKaMH U3 I'PYIIIIbI, COCTOHH.[eﬁ nu3

rajoreHa U ajJJKOKCH; HJIH UX COJIH,
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Np o3Hauaer uenoe uncyo 0 - 2,

S9)  MeiicTByromue BemecTsa U3 kiacca 3-(5-TeTpa3onmikapOoHMIT)-2-XHHOIOHOB
(S9), mampumep, 1,2-murunpo-4-runpokcu-1-atun-3-(5-rerpasonunkapOoH)-
2-xunosoH (Per. Ne CAS 219479-18-2), 1,2-nurunpo-4-ruapokcu- 1 -metun-3-(5-
TeTpa3oiauia-kapoonmn)-2-xunonoH (Per. Ne CAS 95855-00-8), kak onmcaHo B
WO0-A-1999/000020.

S10) Coenunenus popmymn (S10%) umm (S10°),
kak ormricaHo B WO-A-2007/023719 u WO-A-2007/023764

Q 3
0 ZeRe
il
1 _ 2 1
(RE )nE /N YE RE (RE )nE T O )

S — J.l_ —

(810?) (S10°)
rae
Re! osmauaer ranoren, (C1-Cs)ankun, metokcu, HuTpo, muano, CFs, OCFs,
YE, ZE O3Ha4arOT HE3aBUCUMO JpyT oT apyra O wium S,
ng  O3Havaer uenoe yucio 0 - 4,
Re?  osnauaer (C1-Cie)anxun, (Ca-Ce)ankennn, (C3-Co)IMKIOANKUI, APUIL,

O€eH3MJI, raJIoreHOEH3 I,
Re’ osmauaer Bomopon unu (C1-Ca)-anmxu.
S11) [leiicTByrolue BellecTBa THMA OKCUMMHHO-coenuHeHui (S11), koropbie

UCTIONIB3YVIOT B KAUeCTBE MPOTPABOYHBIX CPEACTB JUI CEMsIH, KaK HampuMmep,
"OxcaberpuHmn" ((Z)-1,3-guokconan-2-unMeTokcuuMHUHO(heHn)-
aneroHutpuii) (S11-1), KOTOPBIN UCTIONB3YIOT B KAYECTBE 3AIMUTHOTO CPEICTBA
IUIS1 IPOTPABKU CEMSTH JUTSI TPOCa OT MOBPEXKAEHUH, BBI3BAHHBIX METOJIAXJIOPOM,
"dnykcopeHnm" (1-(4-xnoppenmn)-2,2,2-tpudrop-1-sTanon-0O-(1,3-
OUOKCONaH-2-uaMeTiin)-okcuM) (S11-2), KOTOpBIH HCIONB3YIOT B Ka4yeCcTBE
3aIUTHOTO CPENCTBA ISl TMPOTPABKH CEMSH JJIsl NPOCa OT IOBPEXKIEHHH,

BbI3BAHHBIX METOJIAXJIOPOM, U
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"Iuomerpuamn" wm  "CGA-43089"  ((Z)-umanomeroxkcuumMuHO((eHwmn)-
aneroHutpuii) (S11-3), KOTOPBIN UCTIONB3YIOT B KAYECTBE 3aIMUTHOTO CPENCTBA

AJIsL TIPOTPAaBKU CEMSIH AJIs1 TTpOCa OT HOBpe)I(I[eHPIfI, BbI3BAHHBIX METOJIAXJIOPOM.

Jle#icTByIOIIME BellecTBa M3 Kjacca M30THOXPOMaHOHOB (S12), kak Hampumep,
metui-[(3-okco-1H-2-6en3ornonupan-4(3H)-ununen)-merokcu |Jauerat (Per. Ne
CAS 205121-04-6) (S12-1) u poacrBeHHble coenuneHust u3 W0-A-1998/13361.

OnHo unu 6osee coenuuenuii u3 rpymmsi (S13):

"Hadpramuk anruapun" (anrugpun 1,8-HadTanmuHankapOOHOBOH KUCIIOTHI)
(S13-1), KOTOpBII UCTIONB3YIOT B KAY€CTBE 3AIUTHOTO CPEACTBA AJISI IPOTPABKU
CeMssH KYKypy3bl OT TOBPEKACHHUH, BBI3BAHHBIX  THOKapOaMaTHBIMHU
repounIIamMu,

"®enknopum” (4,6-nuxnop-2-pernmnupuMunnH) (S13-2), KOTOPBIi HCITOTB3YIOT
B KQ4ECTBE 3aIUTHOTO CPENICTBA OT MPETUIIAXJIOPA B IIOCESTHHOM PHCE,
"®mypazon” (6enzmn-2-xnop-4-rpudropmerii- 1,3-rrazon-5-kapOokcunar)
(S13-3), KOTOpBIH UCMIONB3YIOT B KAYECTBE 3AIMUTHOTO CPEACTBA JJISI IPOTPABKU
CEeMsIH IS IPOCa OT TOBPEXKACHUH, BBI3BAHHBIX AIaXJIOPOM U METOJIAXJIOPOM,
"CL 304415" (Per. Ne CAS 31541-57-8) (4-xapbokcu-3,4-nurunpo-2H-1-
Oenzonupan-4-ykcycHass kucnora) (S13-4) ¢upmbr American Cyanamid,
KOTOPBIM HCHOJNB3YIOT B KAayeCTBE 3AlIUTHOIO CPEACTBA AN KYKypy3bl OT
NOBPEXXAEHUH, BbI3BAHHBIX UMUAA30IMHOHAMH,

"MG 191" (Per. Ne CAS 96420-72-3) (2-puxnopmeTun-2-meTui-1,3-1uoKcoan)
(S13-5) ¢upmer Nitrokemia, KOTOpPBII HCHOJB3YIOT B KAueCTBE 3aLIUTHOTO
CPEeACTBa JIsl KYKYPY3bl,

"MG 838" (Per. Ne CAS 133993-74-5)

(2-mpornienmn 1-okca-4-azacnupo[4.5]nexan-4-kapooauruoar) (S13-6) ¢upmer
Nitrokemia,

" Mucynbdoror" (O,0-guatun S-2-3tuntuostun pochopauruoar) (S13-7),
"Mustonat" (O,0-nuytin-O-dpenundocdpoporuoar) (S13-8),

"Medenat" (4-xnoppennn-mernnkapdamar) (S13-9).

JIeHCTBYIOLINE BEIIECTBA, KOTOPBIE HAPALY ¢ TepOULIMIHBIM ACHCTBUEM NPOTHB
BPEIHBIX PACTEHHH TaKXKe HMEIOT 3alUTHOE JeHCTBHE IO OTHOLIEHHIO K
KYJbTYPHBIM  pacTeHHsIM, Kak  HampuMep, pUCy, Kak  Hampumep,

"Iumenunepar" wimn  "MY-93"  (S-1-merun-1-peHmmTun-nunepunns-1-
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KapOOTHOAaT), KOTOPBIA SBJIAETCS 3alIUTHBIM CPEACTBOM Il pHCa OT
NOBPEXXAECHNUH, BBI3BAHHBIX repOHIIMIOM MOJIMHATOM,

"Naumypor" wmu "SK 23" (1-(1-merun-1-peHmnsTun)-3-p-Tonui-MO4eBHUHA),
KOTOPBIM SBJSIETCS 3alUTHBIM CPEACTBOM [UIs pUCAa OT IOBPEKICHUH,
BBI3BAHHBIX IepOULINAOM UMA30CyIb(ypPOHOM,

"Kymugypon" = "JC-940" (3-(2-xnopdenunmernin)-1-(1-mermi-1-penun-
STUII)MOYEBHHA, CM. JP-A-60087254), KOTOPBII SIBJISETCS 3aLUTHBIM CPEICTBOM
IJISL pUCa OT MOBPEXKIEHHUH, BbI3BAHHBIX HEKOTOPBIMHU IepOULIHIAMH,
"Merokcudenon" wmmm  "NK 49"  (3,3'-nmumernn-4-meToKCH-OEH30(EHOH),
KOTOPBIM SIBJSIETCS  3aIUTHBIM CPEIACTBOM JUII pUCAa OT MOBPEKICHUH,
BBI3BAHHBIX HEKOTOPBIMHU repOULIIIaMH,

"CSB" (1-6pom-4-(xnopmetuiicynbdonmn)oenson) pupmel Kumiai, (Per. Ne CAS
54091-06-4), KOTOpBIA SIBISETCS 3aLIUTHBIM CPEACTBOM Ui puca OT

HOBpe)I(I[eHI/IfI, BbI3BAHHBIX HEKOTOPbIMU Fep6I/ILII/II[aMI/I.

Coenunenus ¢popmysl (S15) wumu ux TayroMepsl

kak ormrcaHo B WO-A-2008/131861 u WO-A-2008/131860,

rie

Ru'  osmauaer (C1-Co)ranoankunbHblii OCTATOK U

Ry’  03HayaeT BOIOPOM MU rajloreH 1

Ry’, Ry' osmawaror Hesasucumo apyr ot apyra somopon, (Ci-Cie)amkmm,

(C2-Cis)ankenmn i (C2-Cis)amkuHun,
NPUYEM KaXKIbld M3 TPEX HA3BAHHBIX IMOCIEIHUMH OCTaTKOB SIBJISIETCS
He3aMeIIEHHBIM HJTH MOXKET ObITh 3aMellleH OIHUM WK 0oJiee OCTaTKaMu
W3  rpynmsl  ramoreHa,  ruapokcw, mwmaHo,  (Ci1-Cs)ankoxcw,
(C1-Cyranocankokcy, (Ci1-Cylankunrtuo, (Ci-Cslankunamuno, mu[(Ci-
Cq)ankmn]-amuno, [(Ci1-Cq)ankokcu]-kapbonmna, [(C1-Cs)ramoanmkokcu]-
kapOonmia, (C3-Ce)-LuKoankmia, KOTOPBIN SIBIISIETCS He3aMELIEHHBIM HITH

3aMCIIICHHBIM, (1)6HI/I.]'Ia, KOTOprfI SABJAACTCA  HE3aMCIICHHBIM  MJIN



S16)

96

3aMCIICHHbIM, U T€TCPOLUKIINIIA, KOTOprfI SABJIACTCA HE3aMCIICHHBIM HJIN

3aMEIIEHHbBIM,

i (C3-Ce)mkmnoanku, (Cs-Ce)mkmoankenun, (C3-Ce)IUKI0aNKIII, KOTOPBIHA

Ha CTOPOHE€ KOJiblla KOHACHCHUPYETCA 4-6-ujleHHbIM HACBIIEHHBIM HJIH

HEHACBIIEHHbIM KapOouukimueckuM KombloM, i (C4-Ce)pkiioankeHun,

KOTOpblﬁ Ha CTOPOHE KOJIbIla KOHACHCUPYETCA 4-6-4j1eHHBIM HACBHIIEHHBIM HJIH

HEHAaCBhIIICHHbIM Kap6OLII/IKJII/ILIeCKI/IM KOJIBIIOM,

501051

Ry’

Ry*

InpuieM K&)KI[I::IEI n3 4 Ha3BaHHBLIX MNOCJICAHHUMHU OCTAaTKOB ABJIACTCA

HE3aMCUICHHBIM HJIN MOKET OBITh 3aMElcH OJHUM HJIN OoJilee ocTaTKaMu

U3  TPYNOIbl  rajoreHa, THIIPOKCH, I[UAHO, (C1-Cy)ankmna,
(C1-Cy)ranoankuna, (C1-Cs)amkoxcew, (C1-Cy)ranoankokcw,
(C1-Cy)ankunruo, (C1-Cy)ankunamuHo, [ (C1-Cs)ankun]-aMuHO,
[(C1-Cs)ankokcu]-xapOonma, [(C1-Cq)ranoankokcu |-kapOoHUIa,

(C3-Co)umkioankmnia,  KOTOPBIH  SIBISIETCS ~ HE3aMEUIEHHBIM WU
3aMelleHHbIM, (heHWNa, KOTOPbI SBJSIETCS HE3aMEIEHHBbIM  WIIH
3aMeIeHHbIM, W T€TePOLMKIINIA, KOTOPBIA SIBISETCS HE3aMEIEHHBIM WU

3aMEIIEHHbIM,

o3Hauaer (C1-Cy)-ankokcu, (Cz-Cylankenmnokcu, (Cz-Ce)ankuHUIOKCH
i (C2-Cs)rajoankokcu, u

o3Havaet Bogopon miu (C1-Cs)-ankun, umm

Ry’ u Ru' BMecTe ¢ HanpsaMyro coennHeHHBIM N-aTOMOM O3Ha4aeT 4-8-4eHHoe

reTePOLIMKINYECKOE KOJbIIO, KOTOPOe Hapsiay ¢ N-aTOMOM Tak»Ke MOJKET
comep KaTh JAPYrHe KOJbIEBbIE TIeT€POATOMBI, MPEAMOYTUTENBHO a0 2
IPYTHX KOJBIEBBIX reTepoaroMoB u3 rpymibl N, O u S U KOTOpOe ABISETCs
HE3aMeIeHHbIM UJIM 3aMEINeHO OIHUM WM OoJiee OCTaTKaMU W3 TPYIIIbI
rajoreHa, uuaHo, HuUtTpo, (Ci-Ci)amkun, (Ci-Cs)ranoankumna, (Ci-Ci)-

ankokcH, (C1-Cy)ranoankokcu u (C1-C4)ankuntuo.

I[eflCTBYIOHIHe BELIECTBA, KOTOPBIC MPECUMYIIECTBEHHO HUCIIOJIB3YIOT B KAU€CTBE

rep61/1u1/m0B, OAHAKO KOTOPBIC TAKXKE OKa3bIBAOT 3alIUTHOC HeﬁCTBHe Ha

KyJbTYPHBIE PACTEHHUs], HAIPUMED,

(2,4-nuxnopdeHokcn)ykcycHas kuciota (2,4-D),

(4-xn0p(hEeHOKCH )yKCYCHAsT KUCIIOTA,
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(R,S)-2-(4-x710p-0-TOTUIOKCH )ITPOMTMOHOBAsE KUCIOTa (MEKOIIPOI),
4-(2,4-nuxnopdenokcu )macisiHast kucyora (2,4-DB),
(4-xnop-o-Tonunokcu)ykcycHas kuciora (MCPA),
4-(4-XJI0P-0-TOJUIIOKCH )MACTISTHAsT KUCJIOTA,
4-(4-xn0opeHOKCH)MACISTHAS KHCIIOTA,

3,6-nuxJ0p-2-MeTOKCuOeH30lHas KucaoTa (aukamoa),

1-(3TOKCHKapOOHMIT)ITHII-3,6-TUXJIOP-2-METOKCHOEH30aT (JIAKTHIUXIIOP-3THI).

[IpennoyTUTE bHBIM  3AIMUTHBIM  CPEACTBOM, KOTOPOE€  MOXKET  ObIThb
UCTIOJIb30BAaHO B KOMOWHAIMu ¢ coenuHeHneM obOmei ¢opmynbr (I) cormacHo
U300pETEHHIO W/WIIN €€ COJISIMHU, B YaCTHOCTH, ¢ coenuHeHusiMu ¢opmy (I-1) - (I-662)
W/WJTH WX COJISIMH, SIBJISTFOTCS. KJIOKBUHTOCET-MEKCHII, IUINPoCcyibdamun, GeHxiopasol-
STHIIOBBIH 3Hp, H30KcaaupeH-MeTII, MepeHUP-TU3TII, PEHKIOPUM, KYMIITYpPOH, S4-
1 u S4-5, u 0COOEHHO MPENMOYTHTEIBHBIMHI 3aLTUTHBIMH CPEACTBAMH SIBIISFOTCS:

KJIOKBHHTOCET-MEKCUJI, LIUMPOCYIb(paMu, H30KCATUPEeH-METHI 1 Me(EHITUP-TUI THIL.
A.  TepOummaHoe neficTBUE B paHHUIT MOCIEBCXOIOBBIN MTEPHOA

CemeHa OfHO- WM JBYXJOJbHBIX COPHBIX pACTEHUH IIOMECTHJIH B
MUKPOTUTPOBAJIbHBIC IJIACTUHBI C 96 JIYyHKaMHU B KBapHeBbIﬁ NECOK U BbIpalllMBaJil B
KJIMMAaTUYECKON KaMepe B KOHTPOJUPYEMBIX yCIOBUsX pocta. Uepes 5 - 7 aHen mocie
IIOCEBa HCIBITYeMbIe pacTeHus1 0OpaboTany Ha cranuu cemsinonn. Hanecnu coennueHus
COIJIaCHO M300peTeHM0 B BUAE 3MyJibcuoHHOro KoHueHTpaTta (EC) ¢ Hopmoit pacxona
BOABL, paccuuTaHHON kak 2200 nutpoB Ha rekrap. YUepes 9 - 12 gHell y uCOBITYeMBbIX
paCTeHHﬁ, KOTOPBIC HAXOOUJINCH B KJIMMaTUYECKOI KaMe€peE, B ONITUMAJIbHBIX YCJIIOBHAX
pPOCTa, BU3YaJIbHO OLICHWJIM JEHCTBHE MPENapaToB, MO CPABHEHHIO ¢ HEOOpaOOTaHHOH
KOHTPOJIbHOH rpynmoi, Hanpumep, 100% neiictBust = pacrenus norudnu, 0 % nefcTBus

= KakK KOHTPOJIbHAs rpymnmna.

B mnpencraBnenHeix Hwke Tabmmmax Al - A2 mnpencraBieHbl JeHCTBHSA
BBIOpaHHBIX coenueHHui obmein ¢opmynsl (I) cormacHo Tabnmue 1 Ha pasnuuHBIE
BpEIHBIE PACTEHHs M HOPMBI pacxoma coorBercTBeHHO 1900 r/ra, xoropble ObuTH

MOJIYYECHbI COTJIAaCHO NPCAbIAYIINUM HHCTPYKIUAM AJIA IPOBCACHUA UCIIBITAHUA.
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Tabmuua Al: J[leficteue mnporuB Agrostis tenuis (AGSTE) B panHuii

MOCJIEBCXOOBBIN NEPUOA

IIpumep | o3upoBKa
Ne [r/ra] AGSTE
I-591 1900 100
1-595 1900 100
1-649 1900 100

Tabmuua A2: Jleficteue npotus Poa annua (POAAN) B paHHHI TOCIEBCXOOBBIN

nepuon
IIpumep |lo3upoBka POAAN
Ne [r/ra]
[-591 1900 100
I-595 1900 100
1-649 1900 100

Pe3ynbraThl MCHBITAHUN YTBEPXKAAIOT, 4YTO coenuHeHus obmeit ¢opmyiner (I)
COTJIACHO M300PETEHUIO NP UCTIONb30BAHUH B PAHHUHN MTOCIEBCXOIOBBIN MEPUO HMEIOT
XOpOIIYK repOounuanyo 3((eKTUBHOCT MO OTHOLICHUSIM K BBIOPAHHBIM BPEIHBIM
pactenusim, kak Agrostis tenuis (AGSTE) u Poa annua (POAAN) npu COOTBETCTBYIOIINX

HOopMax pacxona 1900 r akTMBHOTO JEUCTBYIOLIErO BELeCTBAa Ha reKTap.

B. T'epOunmpHoe neHCTBHE M COBMECTHMOCTD C KYJbTYPHBIMH PACTEHUSIMH B

MOCJIEBCBXOIOBbIN MEPUOL

CemeHa OJTHO- MU ABYXAOJbHBIX COPHBIX PACTEHUI OMECTHIN B TJIACTUKOBBIE
TOPLIKH B MECYaHBIH CYTJIMHOK (JBOMHON MOCEB COOTBETCTBEHHO C BHIAMH OJIHO- WIIH
IBYAOJBHBIX COPHBIX PACTEHWH Ha TOPINOK), MPHUCHINANN 3eMJIeH U BBIPAIIMBAIH B
TEIUIULIE, KOHTPOIUPYA yCJIOBUs pocTa. Hepes 2 - 3 Henenu nocjie noceBa UCIbITYEeMble
pacteHust 00padoTany Ha CTaANH MepBoro jucra. Ha 3eneHple 4acTi pacTeHUi HaHECTH
COEMHEHUs] COTJIACHO M300PETEHHIO, MPEICTABICHHbIE MOPOLIKOM JJIi CMAaYMBAHUS
(WP) mnn smynscuoHHbM KoHLeHTpaTtoM (EC), B BuAe BOOHON CyCyNeH3UH WIH
sMmyJsibcuu ¢ nodasnenueM 0,5% moOaBOk ¢ HOPMOU pacxoma BOABI, PACCUUTAHHOU Kak

600 nutpoB Ha rekrtap. IIpumepHO 3 Hemenau UCHBITYEMble PACTEHUS HAXOOUIUCH B
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TEIUIULE, B ONITUMAJIBHBIX YCJIOBUAX POCTA, BU3yaJIbHO OLICHUIIN HeﬁCTBHe npenaparos,
10 CPaBHEHHUIO ¢ He0OpabOTaHHOI KOHTPOJIBHOH rpynmnoii, Hanpumep, 100% neficTBust =

pacrenust norudau, 0 % nelcTBUS = KaK KOHTPOJIbHAS TPYIIA.

B mnpencraBnennbix Huxke Tabmuumax Bl - B8 mnpencraBnensl neiicTBus
BBIOpaHHBIX coexueHHuil obmeit dopmyner (I) cormacHo Tabmuue 1 Ha pasiauyHbIe
BpeIHbIE PACTEHHS] M HOPMBI pacxoma coorBercTBeHHO 1280 r1/ra, kKoTOpBIe ObLIM

MOJIYYCHBI COTJIaCHO NPCAbIAYIINUM HHCTPYKIUAM JJIA IIPOBCACHUA UCIIBITAHUA.

Tabnuna B1: JlelictBue B mocieBcxonoBbiii nepuon npotus Echinochloa crus-

galli (ECHCG)

IIpumep |lo3upoBka
Ne [r/ra] FeHee
[-158 1280 100
I-210 1280 90
I-212 1280 100
I-216 1280 100
1-478 1280 90
1-479 1280 100
1-481 1280 100
1-484 1280 100
1-487 1280 100
[-500 1280 90
[-504 1280 90
I-515 1280 100

Tabmuua B2: JleficTBue B mocieBCXoA0BbIi nepuox npotus Poa annua (POAAN)

IIpumep |lo3upoBka
Ne [r/ra] POAAN
I-210 1280 100
I-212 1280 100
I-216 1280 100
1-397 1280 100
I-406 1280 90
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IIpumep | do3upoBKa
Ne [r/ra] POAAN

1-430 1280 90

1-433 1280 100
1-444 1280 100
[-478 1280 100
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 90

1-484 1280 100
1-485 1280 90

1-486 1280 100
1-487 1280 100
1-488 1280 90

I-500 1280 100
I-504 1280 100
I-511 1280 100
I-515 1280 100
I-522 1280 90

I-526 1280 100
[-533 1280 100

Tabmuua B3: [leiicTBue B mocneBcxonosblil nepuox npotus Abutilon theophrasti (ABUTH)

IIpumep |lo3upoBka
Ne [r/ra] ABUTH
I-156 1280 100
I-210 1280 90
I-216 1280 100
1-397 1280 90
1-433 1280 90
1-478 1280 100
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IIpumep |do3upoBKa
Ne [r/ra] ABUTH
1-479 1280 100
1-481 1280 100
1-482 1280 90
[-483 1280 90
1-484 1280 100
1-485 1280 90
1-486 1280 90
1-487 1280 100
1-488 1280 100
I-500 1280 100
I-511 1280 90
1-520 1280 90

Tabmuua B4: JleiictBue B TOCIEBCXOAOBBIM mepuox mnpotuB Amaranthus

retroflexus (AMARE)

IIpumep | Ao3upoBKa
Ne [r/ra] AMARE
I-154 1280 100
I-156 1280 100
[-158 1280 100
I-216 1280 100
1-406 1280 90
1-430 1280 90
1-433 1280 90
1-438 1280 90
1-441 1280 100
1-450 1280 90
1-465 1280 90
1-478 1280 100
1-479 1280 100
1-481 1280 100
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IIpumep |do3upoBKa
Ne [r/ra] AMARE
1-482 1280 100
1-483 1280 90
1-484 1280 100
1-485 1280 100
1-486 1280 90
1-487 1280 100
1-488 1280 100
[-504 1280 100
I-509 1280 100
I-511 1280 100
I-515 1280 100
1-520 1280 100
[-522 1280 100

Tabmuua BS: JlefictBue B mocaescxonosbiii nepuon npotus Stellaria media (STEME)

IIpumep | lo3upoBKa
Ne [r/ra] STEME
I-156 1280 100
[-158 1280 100
[-212 1280 100
I-216 1280 100
1-397 1280 100
1-406 1280 90
1-430 1280 100
1-433 1280 100
1-438 1280 90
1-439 1280 90
1-441 1280 100
1-444 1280 90
1-478 1280 100
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IIpumep | do3upoBKa
Ne [r/ra] STEME
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
1-486 1280 100
1-487 1280 100
1-488 1280 100
I-500 1280 100
[-504 1280 100
I-511 1280 100
I-515 1280 100
1-522 1280 100

Tabnuua B6: [lefictBue B mocneBcxonosblil nepuon npotus Lolium rigidum (LOLRI)

IIpumep |do3upoBka
Ne [r/ra] STEME
1-478 1280 100
1-479 1280 100
1-481 1280 100
1-484 1280 100
I-511 1280 90
I-515 1280 100

Tabmuua B7: JleticTBue B mocneBcxon0Bblii nepuoa npotus Setaria viridis (SETVI)
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IIpumep | do3upoBKa
Ne [r/ra] STEME
1-433 1280 90
1-478 1280 100
1-479 1280 100
[-481 1280 100
1-482 1280 90
1-484 1280 100
1-486 1280 100
1-487 1280 90
1-488 1280 100
[-504 1280 100
I-511 1280 90
I-515 1280 90

Tabmuua B8: JleficTBre B mocieBcxonoBbIii nepuox npotus Matricaria inodora (MATIN)

IIpumep | do3upoBKa
Ne [r/ra] STEME
1-444 1280 90
1-478 1280 90
1-479 1280 100
1-481 1280 90
1-484 1280 100
1-487 1280 100

Pe3ynbTaTel HCIBITAHUI MOKA3BIBAIOT, YTO coenuHeHus obmeit ¢opmymnsr (I)
COMIACHO M300peTeHur0 Npu 00padOTKe B MOCIEBCXOAOBBIN MEPUOJ UMEIOT XOpOIIee
repOMLMAHOE JefCTBHE MO OTHOIICHHIO K BbIOPAHHBIM BpPEIHBIM PACTEHHSM, Kak
Echinochloa crus-galli (ECHCG), Poa annua (POAAN), Abutilon theophrasti (ABUTH),
Amaranthus retroflexus (AMARE), Stellaria media (STEME), Lolium rigidum (LOLRI),
Setaria viridis (SETVI) u Matricaria inodora (MATIN) npu nHopme pacxoma 1280 r

AKTUBHOTI'O BCIIECCTBA HA I'CKTAap.
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C. TepOunmmHOoe neiicTBUE U COBMECTUMOCTD C KYJIbTYPHBIMU PACTEHUSIMU B

MIPEABCXOAOBBIN IEPUOA

CemMeHa OAHO- U ABYXAOJbHBIX COPHBIX PACTEHHI MOMECTUJIN B IUIACTUKOBBIE
TOPUIKH B MECYaHbIN CYTJIMHOK (JBOMHON NOCEB COOTBETCTBEHHO C BUAMH OHO- WU
ABYOJIbHBIX COPHBIX PAaCTEHUH Ha TOPIIOK) W Npuchinany 3emueil. Ha moBepxHOCTH
3eMJIM HAHECIH COCAMHEHHsI COTJIACHO M300pETEHUIO, IPE/ICTABICHHBIE TOPOIIKOM IS
cmaunBanus (WP) unu smynscuonsbiM koHLeHTpaToM (EC), B BUie BOOHOI CyCyneH3un
Wi sMmyJbenu ¢ nodasnerneM 0,5% nobGaBok ¢ HOPMOW pacxoaa BOABL, PACCUUTAHHON
kak 600 muTpoB Ha rekTap. [Tocne 06padOTKH ropIIKM MOMECTHIIN B TETUTHLYY U CO3IJTH
XOpOULINE YCIOBUS pOCTAa AJId UCHBITYeMbIX pacTeHuid. IlpumepHo uepe3 3 Henmenu
BU3YaJbHO OLICHWIN J[EHCTBHE MpPEenapaToB B NPOLEHTAX, MO CPABHEHUIO C
HeoOpaOOTaHHOW KOHTPOJMBHOW rpynmnoi, Hampumep, 100% npelicTBusS = pacTeHus

norudinu, 0 % neicTBUsS = KaK KOHTPOJIbHAS TPYIITIA.

B mpencrasiennsix Huke Tabmumax C1 - C8 mpencraBieHbl neHCTBUS
BBIOpaHHBIX coenneHHuil odmel (opmynsl (I) cormacHo Tabmmue 1 Ha pasnuuHBIE
BPEIHBbIE PACTEHHs M HOPMBI pacxoma coorBeTcTBeHHO 1280 r/ra, xoropble ObuH

MOJIYUYECHBI COIJIACHO NPCAbIAYIINM UHCTPYKIUAM IJIA IPOBECACHUA UCIIBITAHUA.

Tabmuua C1: [letictBue B mpenscxonoselii nepuoa npotus Echinochloa crus-galli

(ECHCG)

IIpumep | lo3uposka
Ne [r/ra] FeHee
1-210 1280 100
[-212 1280 100
I-216 1280 100
1-397 1280 100
1-430 1280 100
1-433 1280 100
1-439 1280 100
1-441 1280 100
1-450 1280 90
1-478 1280 100
1-479 1280 100
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IIpumep | Jdo3uposka
Ne [r/ra] FEHCG
1-481 1280 100
1-482 1280 100
1-483 1280 90
[-484 1280 100
1-485 1280 90
1-486 1280 100
1-487 1280 100
1-488 1280 100
I-500 1280 100
I-511 1280 100
I-515 1280 100
1-522 1280 100
I-526 1280 100
I-531 1280 90
I-533 1280 90

Tabmuua C2: JletictBue B mpeascxonoselii nepuox npotus Lolium rigidum (LOLRI)

IIpumep | lo3upoBka
Ne [r/ra] LOLRI
1-210 1280 100
[-212 1280 100
I-216 1280 90
1-397 1280 100
1-406 1280 90
1-430 1280 90
1-433 1280 90
1-441 1280 90
1-444 1280 90
1-450 1280 90
1-465 1280 90
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IIpumep | Jdo3uposka
Ne [r/ra] LOLRI
1-478 1280 100
1-479 1280 100
1-481 1280 100
[-482 1280 100
1-483 1280 90
1-484 1280 100
1-485 1280 90
1-486 1280 90
1-487 1280 100
1-488 1280 100
I-500 1280 100
1-504 1280 90
I-509 1280 90
I-511 1280 90
I-515 1280 90
I-520 1280 100
I-522 1280 90
I-534 1280 100

Tabmuua C3: JleficTBue B mpeaBcxonoBeIi nepuoa npotus Poa annua (POAAN)

IIpumep | do3uposka
Ne [r/ra] POAAN

I-154 1280 100
I-156 1280 100
I-158 1280 90

I-210 1280 100
[-212 1280 100
I-216 1280 100
1-397 1280 100
1-400 1280 100




IIpumep | Jdo3uposka
Ne [r/ra] POAAN
I-406 1280 100
1-430 1280 100
1-433 1280 100
1-439 1280 100
1-441 1280 100
1-444 1280 100
1-449 1280 90
1-450 1280 100
[-465 1280 100
1-478 1280 100
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
I-486 1280 100
1-487 1280 100
1-488 1280 100
1-500 1280 100
1-504 1280 90
1-509 1280 100
I-511 1280 100
I-515 1280 100
1-520 1280 100
[-522 1280 100
I-526 1280 100
I-531 1280 100
I-533 1280 90
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Tabmuua C4: JlefictBue B mpenBcxoa0BbIil nepuon npotus Setaria viridis (SETVI)

IIpumep | Jdo3uposka
Ne [r/ra] SEIVI
I-154 1280 100
I-156 1280 90
I-158 1280 90
I-210 1280 100
[-212 1280 100
I-216 1280 100
1-397 1280 100
1-400 1280 100
1-405 1280 100
1-406 1280 100
1-430 1280 100
1-433 1280 100
1-439 1280 100
I-441 1280 100
1-444 1280 100
1-450 1280 100
I-465 1280 90
[-478 1280 100
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
1-486 1280 100
1-487 1280 100
1-488 1280 100
I-500 1280 100
I-504 1280 100
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IIpumep | Jdo3uposka
Ne [r/ra] SETVI
I-509 1280 90
I-511 1280 100
I-515 1280 100
[-520 1280 90
[-522 1280 100
1-526 1280 100
[-531 1280 100
[-533 1280 90
1-534 1280 90

Tabmuua CS: JletictBue B mpeaBcxonoBeii nepuox npotus Abutilon theophrasti (ABUTH)

IIpumep | Jdo3uposka
Ne [r/ra] ABUTH

I-210 1280 100
I-212 1280 100
I-216 1280 100
I-397 1280 100
1-430 1280 100
[-433 1280 100
1-438 1280 90

1-439 1280 100
1-441 1280 100
1-450 1280 100
1-478 1280 100
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
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IIpumep | Jdo3uposka
Ne [r/ra] ABUTH
1-486 1280 100
1-487 1280 100
1-488 1280 100
I-500 1280 100
1-504 1280 90
[-509 1280 100
I-511 1280 100
I-515 1280 100
1-520 1280 90
[-522 1280 100
I-526 1280 100
I-531 1280 100

Tabmuna C6: JleiictBue B MNpenBCXONOBbIM mepuon mnpotuB Amaranthus

retroflexus (AMARE)

IIpumep | do3uposka
Ne [r/ra] AMARE
I-154 1280 100
I-156 1280 100
[-158 1280 100
I-210 1280 100
[-212 1280 100
I-216 1280 100
1-397 1280 90
1-400 1280 90
1-405 1280 100
1-406 1280 90
1-430 1280 100
1-433 1280 100
1-439 1280 90
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IIpumep | Jdo3uposka
Ne [r/ra] AMARE

1-441 1280 100
1-444 1280 100
1-450 1280 90

[-465 1280 100
1-478 1280 100
1-479 1280 100
[-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
1-486 1280 100
1-487 1280 100
1-488 1280 100
I-500 1280 100
I-504 1280 100
I-509 1280 100
I-511 1280 100
I-515 1280 100
1-520 1280 100
1-522 1280 90

I-526 1280 100
[-531 1280 100
1-534 1280 90

Tabmuua C7: JlefictBue B mpeaBcxoaoBbIii meproa npotus Matricaria inodora (MATIN)

IIpumep | do3uposka

Ne [r/ra]

MATIN

I-154 1280 100

I-156 1280 90




IIpumep | Jdo3uposka
Ne [r/ra] MATIN
I-210 1280 100
I-212 1280 100
I-216 1280 100
[-397 1280 100
1-400 1280 90
1-406 1280 100
1-430 1280 100
1-433 1280 100
1-438 1280 100
1-441 1280 100
1-444 1280 100
1-450 1280 100
1-478 1280 100
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
1-487 1280 100
1-488 1280 100
I-500 1280 90
1-504 1280 90
I-509 1280 100
[-511 1280 100
I-515 1280 100
1-520 1280 100
1-522 1280 90
I-526 1280 100
I-531 1280 100
I-534 1280 90
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Tabmuua C8: [letictBue B npenscxonosblii nepuox npotus Stellaria media (STEME)

IIpumep | Jdo3uposka
Ne [r/ra] STEME
I-154 1280 100
I-156 1280 100
I-158 1280 100
I-210 1280 100
[-212 1280 100
I-216 1280 100
1-397 1280 100
1-400 1280 100
1-405 1280 100
1-406 1280 100
1-430 1280 100
1-433 1280 100
1-438 1280 100
1-439 1280 100
1-441 1280 100
1-444 1280 100
1-449 1280 100
[-450 1280 100
1-465 1280 90
1-478 1280 100
1-479 1280 100
1-481 1280 100
1-482 1280 100
1-483 1280 100
1-484 1280 100
1-485 1280 100
1-486 1280 100
1-487 1280 100
1-488 1280 100




IIpumep | Jdo3uposka
Ne [r/ra] STEME
I-500 1280 100
I-504 1280 100
I-509 1280 100
[-511 1280 100
I-515 1280 100
1-520 1280 100
[-522 1280 100
I-526 1280 100
I-531 1280 100
[-533 1280 100
1-534 1280 100

Pe3ynbTaThl MCIBITAHUI MOKA3BIBAIOT, YTO coenuHeHus obmeit ¢opmymnsr (I)
COMTacHO M300peTeHni0 Tpu 00paboTKe B MPEABCXOAOBBIA MEPHOA MMEIOT XOpOIIee
repOUIUIHOE AEWCTBHE IO OTHOIIEHHIO K BBIOPAHHBIM BPEAHBIM PACTEHHSIM, Kak
Echinochloa crus-galli (ECHCG), Lolium rigidum (LOLRI), Setaria viridis (SETVI), Poa
annua (POAAN), Abutilon theophrastt (ABUTH), Amaranthus retroflexus (AMARE),
Stellaria media (STEME) u Matricaria inodora (MATIN) npu nHopme pacxoma 1280 r

AKTHUBHOT'O BCIICCTBA HA I'C€KTap.
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dopmyJia u3odpeTeHust

3amelieHHbIe 2-reTepoapuIoOKCUIUpUnHbI o01en Gpopmynsl (I) nnm ux com

R3
H H

&

Nao X

. &

2 e

(R)m | 1
\ A,R

0.

B KOTOPBIX

X

A

o3Hauaet a30T, —CF— mmm —CH—,

osHauaet kucaopos, —S(0)n—, -C(RH(R®) -, -C(=0) — unu —~NR’—,

rae n pasHo 0, 1 win 2,

Rl

R2

O3HA4aeT, MpU HEOOXOAMMOCTH, 3aMEINEHHbIH apui, TeTepoapul,
rerepounkyin,  (C3-Cro)-umknoankun  win  (C3-Co)-LUKITIOANKEHIT,
NpUYeM KaXJ0€ KOJbIO WIM Kaxaas UKIMYecKash CHCTeMa, Mpu
HEOOXOIMMOCTH, 3aMelleHa 10 5 3aMEeCTUTENSIMU, HE3aBHCHMO IPYT OT

Apyra BLIOpaHHBIMM U3 rpynmsl R7;

HE3aBUCHMO JIPYT OT Jpyra O3HAYaeT rajioreH, I[HaHo, HUTPO, (hopmm,
dopmamun, (Ci-Cg)-ankun, (C1-Cg)-ranoankun, (C»-Cg)-ankenwmn, (C2-Cs)-
ankuam, (Cy-Cg)-ranoankenmn, (C»-Cg)-ramoankunmi, (Ci-Cs)-ankokcu-
(C1-Cy)-anxun, (C1-Cs)-ranoankokcu-(C1-Cq)-ankun, (Ci-Cs)-anxunruo-
(C1-Cy)-ankmn, (C1-Cy)-anxuncynbduamn-(C1-Cs)-ankmun, (C1-Cy)-
ankwicynbponHun-(Ci1-Cs)-ankun,  (Ci-Cg)-ankumnkapbonmn,  (Ci-Cg)-
rajoankwikapoonm, (Cs-Cg)-uuknoankmikapdbonui, kapbokcui, (C1-Csg)-
ankokcukapoonmi,  (Ci-Cg)-ramoankokcukapbonmn,  (C3-Cg)-umkiio-
ankokcukapOonmi, kapdamom, (Ci-Csg)-ankmnamunokapoonmi, (C2-Cio)-

muankmiamuaokapOoonm, (Cs3-Cio)-uuknoankunamuHokapoonui, (C1-Cy)-



R3

R* u

ankokcukapOoHWI-(C1-Cs)-ankmn,  (Ci-Cy)-ranmoankokcukapdorui-(Ci-Cs)-
ankwt, kapOokcu-(Ci-Cy)-ankmn, rugpokcn, amuHo, (Ci1-Cg)-amkokcwy,
(C1-Cg)-ramoankokcu, (Ci-Cg)-anxunruo, (C1-Cg)-ranoankuiruo, (C3-Cg)-
LIUKJIOAJIKHUJITHO, (C1-Cg)-anxuncynbpuHu, (C1-Cg)-ranoankun-
cyabpunamn, (Cs-Cg)-uuxnoankuwicynbpuumi, (Ci-Cg)-aakuncyabpoHu,
(C1-Cg)-ranoankuncynbdponun, (Cs3-Cg)-tuknoankuicyabponni, (Ci-Cs)-
ankunamuaocyinbdonm, (C2-Cg)-guankunamunocynbdonun wim (C3-Cs)-

TPUATKUJICUIIUT,
paBHo O, 1, 2 unm 3,

O3Ha4YaeT BOJOPOA, rajoreH, nuano, HUTpo, ¢opmmi, (Ci-Cg)-amkum,
(C1-Cg)-ramoankun,  (Cr-Cg)-anxenmn,  (Cp-Cg)-ankuami,  (Cz-Cg)-
rajoankeHwt, (C»-Cg)-ramoankunamn, (Ci-Cs)-ankokcn-(Ci-Ca)-ankum,
(C1-Cy)-ramoankokcu-(Ci-Cs)-ankumn,  (Ci-Cs)-ankmnruo-(Ci-Cy)-amxm,
(C1-Cy)-anxuncynbpuamn-(C1-Cs)-ankun, (C1-Cy)-ankumncynbhoHmI-
(C1-Cy)-anxun, (Ci-Cg)-anxunkapbonmn, (Ci-Cg)-ranmoankuikapOoHHI,
(Cs-Cg)-umkmnoankunkapoonmn, kapookcmn, (C1-Cg)-anmkokcukapOOHHI,
(C1-Cg)-ramoankokcuxkapoonud, (Cs-Csg)-muknoankokcukapoonm, (Ci-Cg)-
AIKUJIAMUHOKAPOOHMIL, (C2-Cg)-guankmnaMuHOKapOOHMUIT, (C5-Cy)-
uukioankuiaamuHokapoonun, — rugpokcu,  (Ci-Csg)-amkokcn,  (C1-Csg)-
rajoankokcu,  (Ci1-Cg)-ankuntio,  (Ci-Cg)-ranoankuntio, (C3-Csg)-
LUKJIOAJIKHUJITHO, (C1-Cg)-anxuncy b uHm, (C1-Cg)-ranoankui-
cynppunmi, (Cs-Cs)-tukinoankumwicynbuami, (Ci-Cg)-ankuiacynbhonu,
(C1-Cg)-ramoankuncyibdponmn, (Cs-Cg)-uuknoankuncynbdonun, (Ci-Cs)-
ankunamuaocynbdonm, (C2-Cg)-auankunamunocynbdonnn wm (C3-Cg)-

TPUAJKHUJICUIINIL,

R’ He3aBUCHMO APYr OT APyra O3HAYAIOT BOAOPOJ, THAPOKCH, TajioreH,
(C1-Cg)-anxun, (Ci1-Cg)-ranoankun, (Cr-Cg)-ankenwmn, (Cz-Cs)-ankuHm,
(C1-Cy)-ankokcu-(C1-Cy)-anxu, (C1-Cy)-ranoankokcu-(C1-Cy)-anku,
(C1-Cy)-anxunrno-(C1-Cq)-ammi, (C1-Cy)-anxuncynbhpuamn-(Ci-Csy)-
ankwui, (C1-Cy)-ankuncyiasdonmn-(Ci-Cs)-ankmn, (C1-Cg)-ankuinkapOoHm,
(C1-Cg)-ramoankmnkapbonmn, (Cs-Cg)-umknoankunkapbonmn, (C1-Cg)-
AITKOKCUKapOOHUIL, (C1-Cg)-ranoankokcukapOOHUI, (C5-Cs)-

IIUKJIOAJIKOKCUKAPOOHUIL, (C1-Cg)-ankmnaMuHOKapOOHMI, (C2-Cy)-



1501051

muankmiamuHokapOoonm, (Cs-Cg)-unknoankunamuHokapbonmn, (Ci-Cs)-

ankokcH, (C1-Cg)-ankuntuo, (C1-Cg)-ranoankuntuo, (C3-Cs)-LIUKIOaTKUITHO,

R* u R® Bmecte 06pasyroT 3-6-ueHHOE KapOOLMKIMYECKOe KOMbIO MMM 3-6-

501041

YJI€HHOC HACBINICHHOC I'€TCPOUKINYIECKOE KOJIbLIO, UMECIOLIEE 10O 2 aTOMOB

KUCJIOpOTa,

R* u R’ Bmecre obpasyror (C1-Cs)-ankununeHosbiii ocratok umu (Ci1-Cs)-

RG

R7

FaJIoaJIKI/IJ'II/II[eHOBHﬁ OCTaTOK,

osHadaer Bomopon, (Ci-Cg)-amkwmn, (Ci1-Cg)-ranoankwmn, apui-(Ci-Ce)-
ankwmi, rerepoapi-(Ci-Ce)-anku, (C5-Ceo)-umkmoankun, (Cs-Ce)-
ukJI0anKuiI-(C1-Ce )-amku, (C5-Cé)-ramonuKioanKu, (C3-Ce)-
rajouuknoankmi-(Ci-Cq)-ankmn,  (C2-Cg)-ankenmn,  (C»-Cg)-ankuHun,
(C1-Cy)-anxoxcu-(C1-Cy4)-amxmi, (C1-Cy)-ranmoankokcu-(C1-Cy)-ankm,
(C1-Cy)-anxunrno-(C1-Cq)-amkm, (C1-Cy)-anxuncynbpuamn-(C1-Cy)-
ankwui, (C1-Cy)-ankuncyiasdonnn-(Ci-Cq)-ankmn, (C1-Cg)-ankmnkapOoHm,
(C1-Cg)-ramoankmnkapbonun, (C3-Csg)-mukinoankuikapOoHmwI, —(HOopMu,
(C1-Cg)-anxoxcukapoonmn,  (Ci-Cg)-ranoankoxcukapbonmn,  (C3-Cg)-
LHKJIOAJTIKOKCUKApOOHWIT, (C1-Cg)-ankunaMuHOKapOOHHI, (C2-Cy)-

nuankuaaMuHokapOoHu, (C3-Cs)-HUKIOAIKIIIAMIHOKAPOOHMI,

O3Ha4YaeT BOJOPOA, rajoreH, nuano, HUTpo, ¢opmui, (Ci-Cg)-amkun,
(C1-Cg)-ramoankun,  (Cr-Cg)-anxenmsn,  (C2-Cg)-ankunmi,  (Cz-Cg)-
rajoankenuwt, (C»-Cg)-ramoankunamn, (Ci1-Cs)-ankokcn-(Ci-Ca)-ankum,
(C1-Cy)-ramoankokcu-(C1-Cs)-ankumn,  (Ci-Cs)-ankmntuo-(Ci-Cy)-amxm,
(C1-Cy)-anxuncynbpuamn-(C1-Cs)-ankun, (C1-Cy)-ankuncynbhoHum-
(C1-Cy)-anxun, (Ci-Cg)-ankunkapbonun, (Ci-Cg)-ranoankunkapOoHHI,
(Cs-Cg)-umknoankunkapoonmn, kapookcmn, (Ci1-Cg)-ankokcukapOOHHI,
(C1-Cg)-ramoankokcukapoonu, (C3-Cg)-muknoankokcukapoonm, (Ci-Cg)-
QIKUJTAMUHOKAPOOHUI, (C2-Cg)-guankmiaMuHOKapOOHMIT, (C5-Cy)-
mKIoankuiaaMuHokapoonmn,  rungpokcn,  (Ci-Cg)-amkoxcn,  (C1-Cs)-

rajnoankokcy,  (Ci-Cg)-ankunrtno,  (Ci1-Cg)-ranoankuntuo,  (Cs3-Csg)-



RZ

mkIoankunTro, (Ci1-Cs)-ankuncynbdpunann, (Ci-Cs)-ranoankuicyabQuHu,
(Cs3-Cg)-umknoankuncynbpunmi,  (Ci-Cg)-anxuncynbdonun,  (Ci1-Cg)-
raJIoAJIKUICYIb(OHMI, (C3-Cg)-UUKIOATKUIICY TB(OHILI, (C1-Cy)-
ankmwiamuHocynbponu, (C2-Cg)-auankunamunocynbdonnn wm (Cs-Cg)-

TPUATIKHUJICUJINIL.

Coenunenue obuiei popmysbl (I) mo n. 1 wim ero coiu, B KOTOPbIX
o3Hauaet a30T, —CF— mnmm —CH—,

osHauaet kucnopos, —S(0)n—, -C(RH(R?) -, -C(=0)- umu —NR®—,
rae n pasHo O, 1 unu 2,

O3HA4YaeT, NMpHU HEOOXOIWMOCTH, 3aMELICHHBIN apuil, TeTepoapsl WU
TeTEepPOLMKINI, IpUYeM Kak[oe KOJbLO WM Kaxzaas LUKINYecKas
CHUCTEeMa, TMpPU HEOOXOMUMOCTH, 3aMeIleHa 1O S5 3aMECTUTEISIMH,

HE3aBUCHMO JPYT OT APyra BhIOPaHHBLIMU M3 rpymrsl R/,

HE3aBUCHMO IPYr OT JIpyra O3Ha4aeT rajioreH, LHaHO, HUTPO, (HOPMMUI,
dbopmamun, (Ci-Cs)-ankmn, (C1-Cy)-ranoankmn, (C2-Cs)-ankenmn, (C2-Cy)-
ankuHm, (C2-Cy)-ranoankenun, (C1-Cs)-ankoxcu-(C1-Cq)-ankmn, (C1-Cq)-
ranoankokcu-(C1-Cq)-anxmn, (C1-Cq)-ankunkapOonmn, (C1-Cs)-ranmoankui-
KapOOHMII, KapOOKCHII, (C1-C4)-anmkoxkcukapOOHUII, (C1-Cy)-
rajoankokcukapOoHmy, (C3-Ce)-LUMKIOATKOKCUKApOOHU,  KapOamou,
(C2-Cy)-ankunamunokapOonud, (C2-Cs)-nuankunamunokapoonu, (C1-Cs)-
ankokcukapOoHuI-(Ci1-Cs)-ankun,  (C1-Cs)-ranoankokcukapoonmi-(Ci-Cs)-
ankwi, kapOokcu-(Ci-Cy)-ankmn, ruapokcu, amuHo, (Ci1-Ci)-amkokcwy,
(C1-Cy)-ramoankokcu,  (Ci1-Cq)-anxmntuo, (C1-Cs)-ankuncynbhunmn,
(C1-Cy)-anxuncynbponmn,  (Ci-Cs)-ankunamunocyiabdpormn,  (Cz-Ce)-

muankunaMuaocyibGonun mwim (C3-Ce)-TpHaTKUICHITII,
paBHo 0, 1, 2 unm 3,

O3HAYaeT BOJOPON, rajoreH, nuano, HuTpo, dopmmi, (Ci1-Cs)-amkun,
(C1-Cy)-ramoankun,  (Cr-Cy)-anxenmn,  (Cr-Cy)-ankumami,  (Cz-Cy)-
rajoankeHwt, (Ci-Cy)-ranoankunmn, (Ci1-Cy)-ankunmkapOonmn, (Ci-Ci)-
rajoankwikapoonmi, xapookcmn, (Ci-Cs)-ankokcukapOorun, (Ci-Ci)-

raJl0aJIKOKCUKapOOHWUII, (C3-Co)-UMKII0ATKOKCUKAPOOHWT, (C1-Cy)-



ankmwtaMuHOKapOoHmL,  (C-Ce)-nHamkmiaMUHOKapOOHUJI,  THAPOKCH,
(C1-Cy)-anxokcu, (Ci-Cy)-ranoankokcu, (Ci-Cy)-anxunruo, (Ci1-Ca)-
ranoankuito, (C1-Cq)-ankuncynbpunmi, (Ci-Cs)-ranoankuiacyabpuHu,
(C1-Cy)-anxuncynbdonu, (C1-Cy)-ranoankmncyabhoHMI, (C1-Cy)-
ankunamMuHocybGoHm, (C2-Cs)-muankunamunocyibpormnn wim (Cs-Ce)-

TPUATIKHUJICUJINIL,

R* u R’® He3aBHCHMO APYr OT JApPYra O3HAYAIOT BOAOPOJ, THAPOKCH, TajoOreH,
(C1-Cy)-anxun, (Ci1-Cy)-ranoankun, (Cr-Ci)-anxenmn, (Ci-Cs)-ankuHm,
(C1-Cy)-anxokcukapoonm, (Ci-Cs)-ranoankokcukapoorun mim (C3-Ce)-

IIUKJIOAJIKOKCUKAPOOHUIT,
nJIn

R* u R’ Bmecre obpasyror (C1-Cs)-ankununeHosbiii ocratok umu (Ci1-Cs)-

FaJIoaJ'IKI/IJ'II/II[eHOBHﬁ OCTaTOK,

R®  osmauwaer Bomopon, (Ci-Ci)-anxun, (Ci1-Ca)-ranoankun, apuia-(Ci-Ca)-
ankun, rerepoapui-(Ci-Cs)-ankun, (C»-Cs)-ankenun, (Cz-Cs)-anxkuHul,

(C1-Cy)-anxunkapOonun, popmrt wim (C1-Cy)-anmkoxkcukapOoHuI,

R’  o3nauaer Bomopon, rajoreH, muaHo, HUTpo, (Gopmui, (Ci1-Ci)-anku,
(C1-Cy)-ramoankun,  (Cr-Cs)-ankenun,  (Cr-Cy)-anxunmn,  (Cr-Cs)-
rajoankeHwt, (Cy-Cy)-ramoankunmn, (C1-Cy)-amkokcu-(Ci-Cy)-amxu,
(C1-Cy)-ramoankokcu-(C1-Cq)-ankmn, (Ci-Ca)-ankunkapoonun, (Ci-Cs)-
rajgoankuwikapoonmn, kapookcmn, (Ci1-Cs)-ankokcukapoonun, (Ci-Ci)-
rajioaJTKOKCUKAPOOHWUII, (C3-Co)-UMKII0ATKOKCUKAPOOHIIT, (C1-Cy)-
AJKUJTAMUHOKAPOOHUI, (C2-Ce)-nuankunaMuHOKapOOHMIT, (Cs-Ce)-
ukoankuiamuHokapoonmn,  ruapokcu, (Ci-Ci)-ankokcu, (Ci1-Ci)-
rajoankokcu,  (Ci-Cy)-ankunrtno,  (Ci-Cs)-ranoankuntuo, (Ci-Ci)-
ankrncynbguam, (C1-Ca)-ranoankuncynbpuani, (Ci1-Cs)-amkuncynbpoHm,
(C1-Cy)-ramoankuncyibsdponmn, (Ci-Cs)-amkunamunocynbdonmn, (C2-Ce)-

muankuiaMuHocyib(ponun mwim (C3-Ce)-TpHaTKAICHITIL.

3. Coenunenue obweit popmyiel (I) mo m. 1 umam ero comnu, B KOTOPBIX

X  osnauaer —CH-, -CF- unu azor,



A osnagaet kucnopon, cepy, “CHz — umu —NR®—,

R!  o3Hauaer, npu HEOOXOMMMOCTH, 3aMELIEHHBIH (EHWJ, MUPUA-2-UJ WU
NUPUMUI-2-HJI, TIPUYEM KaXK0€ KOJIbLIO, IPH HEOOXOAMMOCTH, 3aMEIEHO
10 5 3aMeCTUTEJNISIMH, HE3aBUCHMO JPYT OT APYyra BHIOPAHHBIMH U3 TPYIIIIbI

R7

>

R?  He3aBHCHMO APYT OT Apyra o3HadaeT (GTop, XJop, OpPOM, IHAHO, METHI,

STHJI, TPUPTOPMETHII, METOKCH, METOKCUKAPOOHUIIMETHIT, KaPOOKCHIIMETHI,
m  paBHO O, 1, 2 unu 3,

R’  osnauaer Bojopon, (TOP, XJIOp, IMAHO, METHUJ, TPUGTOPMETHII, METOKCH,

TpUPTOPMETOKCH,

R®  o3Hauaer BOXOPOA MM METHJI,

R’  osmauwaer Bomopox, ¢Top, Xjop, 6poM, LHAHO, METUI, TPHUPTOPMETHI,

METOKCH, TPUPTOPMETOKCH.

4. TepOunumHoe CpPeaCTBO, OTIHYAIOLIEECS T'epONLHUIHO AEHMCTBYIOIIHM
coziep>KaHueM, N0 MEHbIIEH Mepe, OHOro coenuHeHus oouiei popmyasl (1) mo ogHOMY

u3 . 1 - 3.

5.  TepbuummgHoe cpeacTBO mo m. 4 B CMeCH CO BCIIOMOTAaTEIbHBIMH

CPeACTBAaMHU JUIS MIPETapaTUBHBIX (Gopm.

6. T'epOunumHoe cpencTBo o m. 4 wim S, comepKainee, Mo MEHbIIEH Mepe,
OJTHO JIOTIOJIHUTEJIbHOE MECTULIUIHO AEHCTBYOIIEE BEIEeCTBO U3 IPYIIIbl HHCEKTULIUOB,

aKapUIHMIOB, repOULUAOB, (YHTULIUAOB, 3AIUTHBIX CPEACTB U PETYJISTOPOB POCTA.
7. T'epOunmmHoe cpencTBo Mo M. 6, coaepKaliee 3aluTHOE CPEICTBO.

8. TI'epOmummHOe cpencTBo mo WM. 7, comepkaiee LHUNPOCYIbpamun,

KJIOKBHHTOCET-MEKCHII, MEPEHITUP-ANSTHII WA U30KCATUPEH-ITHII.

9.  TepOummmHoe cpeactBo mo omHomMy u3 mm. 4 - 8, coxpepkamuee

JOTIOJTHUTEIbHBINA TepOULIn.



10.  Cmocob 6opsOBI ¢ HEXKENAaTENbHBIMU PACTEHUSMH, OTJIHYAIOIIHIICA TeM,
910 3¢ (EeKTUBHOE KOJNMYECTBO, IO MEHbIIEH Mepe, OJHOrO COeAMHEHUs OoOuIel
dbopmyusl (I) mo ogHoMy 13 mm. 1 - 3wl OMHOTO repOUIIUAHOTO CPEACTBA 10 OTHOMY U3

nr. 4 - 9 HAHOCAT Ha PACTEHMS WJIM Ha MECTO HEXENaTebHOIO POCTa PaCTEHUH.

11. TIpumenenue coenuHenus odmeit Gpopmynsl (1) mo ogromy u3 mm. 1 - 3 win
repOMIIMIHOrO CPEACTBA MO OMHOMY U3 M. 4 - 9 nmust OOpeOBI ¢ HEKeJaTebHBIMU

PaCTEHUSIMHU.

12. Tlpumenenue mo m. 11, oTiiHYalmeecss TeM, YTO COEAMHEHUs OOLIeH
dopmyibl (I) ucnons3yroT uist 60pHOBI C HEKEIATENIbHBIME PACTEHUSIMU B KYJIBTYpax

MOJIE3HBIX PACTEHUI.

13. IlpumeHenune mo m. 12, oTauyaromeecsi TeM, UYTO MOJIE3HbIE PACTEHUs

IPECTABISIIOT COOOI TPAaHCTEHHBIE MTOJIE3HBIE PACTEHHUS.
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