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RZ
U UX COJIeii, CIIOCOOOB MX MPOM3BOJCTBA, a TAKXKE MX NPHUMEHEHUS B KAYE€CTBE COCANHECHUI JUIs 3aIUThI
CEJIbCKOXO3SIICTBEHHBIX KyIBbTYP (AHTHIOTOB).

IV  pSCI6£C0C



Hpoussoansie [(1,S-aurerepoapun-1H-1,2,4-Tpua3on-3-ua)okcu]ykcycHou
KHCJIOTBI B Ka4eCcTBe AHTHAOTOB /ISl 3AIHUTHI TEXHHYECKHX PACTEHUH H

CeJIbCKOXO0351ICTBEHHBIX KYJbTYP

Omnucanue

Hacrosiee u300peTeHune KacaeTcs COEMHEHUI ISt 3aLUTbI
CENIbCKOXO3SIICTBEHHBIX KYJIBTYP M CPECTB, COAEPIKAIUX CIELHATbHbIE COSTUHEHUS B
Ka4eCTBE aHTHIOTOB JUIS CHIDKEHUST (PUTOTOKCHYECKOT'O BO3/IEHCTBHSI arpOXHMUKATOB, B
YacTHOCTH, repOunmuaoB. B wacTHOCTH, wH300peTeHHe KacaeTcs OnpeaesIeHHbIX
npomsBogHbIX [(1,5-mu(rerepoapmn)-1H-1,2,4-Tpra3omn-3-1i)OKCH [yKCYCHOM KHCIIOTBI

MPOU3BOAHBIC, a4 TAKKE UX COJIM B KAYECTBE aHTUAOTOB U CIIoco0bI UX MpOU3BOACTBA.

B mpomecce mnpuMeHEHHs NECTUIMIOB Uil OOpbOBI C HEXKEIaTeIbHbIMU
OpraHU3MaMH B CEJIbCKOXO3SIHCTBEHHBIX U JIECHBIX KYJIbTYPax 3a4acTyro, B OOJbIIei Win
MEHBLIEH CTENEeHH, TOCEBBI TTOBPEIKAAIOTCS UCTIONb3YEMBIMH MTECTHLUAAMHU, TAKUMHU KaK
repOUIHAbI, WHCEKTHLUUABL, (QyHrumuabl u  Ap. YKa3aHHBIA  HeXeNaTeNbHbIN
¢durtoTokcuyeckuii MoOOUHBIA 3P (PEKT MPOSBISIETCS B ONPEAENEHHONH CTENeHH IpU
UCTIOJIb30BAaHUHM MHOTOUHCIIEHHBIX T€POULMIOB — MPEeXkae BCEro MpU UX NMPUMEHEHUH
1OCJIe TOSIBJIHWsST BCXONOB — B Cllydyae C IIOJIE3HBIMU PAacCTeHUsSMH, TAKUMHU Kak,
HanpuMep, KyKypy3a, pHC WM 3JIaKHM. B HEKOTOpBIX Cly4asx HCIOJb30BAHUE TaK
Ha3bIBAEMbIX "TepOMIUIHBIX AaHTUAOTOB" MM "aHTHIOTOB" MO3BOJISIET 3aLIUTHTH
IIOJIE3HBIE PACTEHUs] OT (PUTOTOKCHYECKHX CBOHCTB NMECTHLUAOB O€3 CHIDKEHMS WU
CYIIECTBEHHOTrO OcCyabJieHHs] MEeCTHMLUAHOIO NEeHCTBHS Ha BpenHble OpraHu3Mbl. B
HEKOTOPBIX ~CJIy4asiXx B TPUCYTCTBHUM AHTUAOTOB HAOJIOAAETCS  yJyYIIEHHBIA

NeCTULUIHBINA 3 QEeKT B OTHOIEHNH BPEIHBIX OPraHU3MOB, TAKUX KaK COPHSIKU.

CoenuHeHus, W3BECTHbIE HA CETOJAHSIIHUI J1€Hb KaK aHTHIOTBHI, IO CBOEMY
XUMHYECKOMY CTPOCHHUIO OTHOCSTCS K OOJIBIIOMY KOJIMYECTBY PA3JIMUHBIX CTPYKTYPHBIX
KJIACCOB, & BO3MOXXHOCTb UX UCIIOJIb30BAHUS B KAYECTBE AaHTUIOTOB, KaK MPAaBUJIO, TAKKE

3aBUCUT OT XUMHUYECKON CTPYKTYPBI MECTULIUAOB U KYJIbTYpP MOJE3HbIX PACTEHUI.

3ammUTHOE NEWCTBHE COEOUHEHWH W3 TPYMIbl MPOU3BOAHBIX (DEHOKCH- WM
reTepOapUIOKCHAIIKAHOBBIX KHUCJIOT H3BECTHO [ABHO B CIy4asX, KOIZa YKa3aHHbBIE
COEIMHEHUs HCTIONB3YIOT B COYETaHUH ¢ reponnmaamu. IlpumepaMu Takux coequHeHUH

SIBIISTIOTCSL  2-MeTHIT-4-XJIOp(PEHOKCUYKCYCHAasE KHCJIOTa ¥ TONOOHBIE COEOUHEHUS,



KOTOpPBIC TAKXE TMPOSABIAKOT Fep6I/ILII/II[HYI-O AKTUBHOCTb B OTHOLICHUU BPECAHBIX

paCTeHHﬁ, d TAKXKE€ KIIOXUHTOUCT-MCKCHJI.

Taxoke M3BECTHBI aHTUAOTBHI U3 TPYIIBI MPOU3BOAHBIX CIOXKHBIX 3pupoB N-
(peHnI3aMeIeHHbIX reTepoapuIKapOOHOBBIX KHCJIOT C MHOKECTBOM I'€TepOATOMOB B
reTepoapoMaTUYeCcKuX CcoequHeHusx. IlpumepamMu Takux aHTUAOTOB — SIBJISIFOTCS
UCTIOJIb3yeMble B KOMMEPYECKHMX MPOAYKTAX AaHTUAOTbI Me(QeHMup-AudTUI U

u3oKcanu(eH-3TuIL.

U3z WO 2004/084631 m3BecTHO 00 MCIMOJB30BAHUU MPOU3BOIHBIX THIPOKCH-
3aMeIEeHHBIX aPOMATUYECKUX KapOOHOBBIX KUCIOT. B WO 2005/015994 cnieruanbHble
MIPOU3BOIHBIE CAJTUIIMIIOBON KHCIOTHI OMUCAHBI B KauecTBe aHTUAOTOB. OHM OCOOEHHO

NOAXOAAT AJist UCIIOJIb30OBAHMSA B KAYE€CTBE aHTUAOTOB B KYJIbTypPaX KYKYPY3bl U COCBBIX

000O0B.

Kpowme toro, uz WO 2005/112630 B kauecTBe aeTHI0OTa H3BECTHBI IPOU3BOIHBIE

1,2-qurugpoXMHOKCAIMH-2-0Ha, a U3
WO 2008/131860 - mupunoHKapOOKCAMUABI.

AKTHBHBIE BEIIECTBa M3 XUMHUUYECKOI0 Kjlacca Mpou3BOIHBIX 1,5-nudennn-1H-
1,2,4-Tpnazon-3-kapOOHOBOM KHCIOTBHI, a Takke MNPOU3BOAHBIX 1,5-mudenun-1H-
nHpa30Ji-3-KapOOHOBOW KHCIOTHI, 00JIaAar01He MOJIE3HbIMH [Tl PACTEHHI CBOHCTBAMH,

B KQ4ECTBE aHTUAOTOB U3BeCTHBI 13 W02006/040016.

AKTHBHBIE BEIIEeCTBA M3 XMMHYECKOrO KJjlacca MPOM3BOAHBIX 1,5-mudenmn-1H-
NHIPa3oI-3-KapOOHOBOW KHCIIOTHI, 00IaAa0INe MTOJIE3HBIMHU ISl PACTEHUH CBOHCTBAMH,

B KQUECTBE aHTUIOTOB TaK)Ke U3BecTHbI 13 EP0268554.

AKTHUBHBIE BelIeCTBA U3 XUMHUYECKOro kjacca mnpowsBomnHbix [(1,5-
mu(rerepoapmn)-1H-1,2,4-Tpuazon-3-miI)OKCH|YKCYCHOH ~ KHCJIOTBI, oOnanarorue

IMOJIC3HBIMU JIsA paCTeHI/Iﬁ CBOfICTBaMPI, N3 JIUTCPATyPbl HCU3BECTHDI.

Pasmuunble  wm3manust  ommcwbBaroT  [(1,5-gudennn-1H-1,2,4-rpuazon-3-
WJT)OKCH |YKCYCHOM KUCJIOTHI IPOU3BOIHBIE, OOnanaromire jJeueOHpMu cBoiicTBaMu. U3
Polish J. Chem. 2006, 80, 889-897 u Bioorganic & Medicinal Chemistry 2018, 26, 3321-
3344 wusBectHnl npousBoanbie [(1,5-nudennn-1H-1,2,4-Tpuazon-3-ni)okcu|ykcycHON

KHCJIOTHI.



HpI/I HUCIIOJIb30OBAHHMHN AaHTUAOTOB JJId 3alUThbl IIOJIC3HBIX paCTeHI/Iﬁ oT

MOBPEXKACHUS NECTULIUAAMU ObLIO NPOACMOHCTPHUPOBAHO, UTO U3BECTHBIC AHTUAOTHI B

psine ciy4yaeB obnanaroT Hegocratkamu. OHH BKIIIOYAOT B CeOs:

ITo

HEIOCTaTOYHbIE 3aIIUTHBIE CBONCTBA PaCTEHUH,

B COUETAHHHU C OTPENEICHHbIM repOULIMIOM CIIEKTP MOJIE3HBIX KYJIBTYp, Ha
KOTOPBIX MPOMCXOAUT MPUMEHEHHe aHTHA0Ta/repOuluaa, HeJOCTATOYHO
BEJIHIK,

OTpeNeNIEHHbI aHTHIOT MOXKHO COYeTaTh TOJBKO C HECKOJbKUMU
repOuLUIaAMH,

UCTIOJIb30BAaHUE AHTUIOTOB MPUBOAWT K YBEJIMUYEHUIO HOPMBI pacxona u
KOJIMYECTBA BCIIOMOTATENIbHBIX BEINECTB B COCTaBE pEIeNnTyphbl, W,
COOTBETCTBEHHO, MOXKET TPUBOAUTh K TEXHUYECKHM CIIOKHOCTSIM C

HAaHECCHUEM.

YKa3aHHbIM TPHYMHAM BO3pOCiIa TOTPEOHOCTH B  MPENOCTABICHUU

AJBTCPHATUBHBIX COGHHHGHHﬁ, O6J'IaI[aI-OH_II/IX HeﬁCTBHeM AHTUJOTOB.

HpeI[MeTOM I/1306peTeHI/I$I ABJIAKOTCA  HOBBIC COCIUMHCHHUA JIA  3allUThI

CEeJIbCKOXO3SIICTBEHHBIX KyNbTYyp obmeit popmynsl (I) mnm ux comy,

o R*
/
o
0
N—< R®
\
R1/4 N 0

\
RZ

AJI1  CHHUXKCHUA (I)I/ITOTOKCI/ILIGCKOFO BOSI[efICTBI/Iﬂ NeCTUIuaAOB, B 4YaCTHOCTH,

Fep6I/ILII/II[OB, Ha TEXHUYECCKUEC PACTCHUA UJIU CeTbCKOXO035I1ICTBEHHbBIE KYJIBbTYPBbIL,

B KOTOPOH

RI

u R? HesaBuCHMO JpPYr OT JApyra O3HAYAlOT TIeTepoapui, NpHUEM
reTEePOAPUIIbHBIA  OCTATOK SIBJISIETCSI HE3aMEIIEHHbIM WM 3aMelleH
rajoreHoMm, 1maHo, HuUTPO, (Ci-Ce)amkmiaom, (Cz-Ce)ankeHmiom,
(Cy-Co)ankunmnom, (C3-Cg)umkmoankmiomM, (Cs3-Cg)IUKIOATKEHIIOM,
(Ci-Co)ankokcu u (C1-Ce)ankunomS(O)p, mpudeM cemMb Ha3aBaHHBIX

NOCJICAHHUMHU OCTATKOB ABJIAIOTCA HE3aMCIICHHBIMU, WJIK 3aMCIICHBI OAHUM



wi Oonee ocrarkamu u3 rpynnbl ranoreHa, 1uaHo, (Ci-Ce)ankokcu u

(C1-Co)amxkunaS(O)p,
R?  osmauaer Bomopon u (C1-Ce)anku,

R*  osnauaer Bomopon, (Ci-Cis)ankun, (Ci-Cis)ramoankun, (Ci-Cis)umano-
ankun,  (Cr-Cig)ankenmn,  (Ca-Cig)ankunmn, — (C3-Ci2)uukioankui,
(Cs-Cr2)uuknoankenu, apui, rerepoapuli, (Ci-Cig)ankokcu-(C1-Cig)amku,
(C1-Cig)ramoankokcu-(Ci1-Cig)ankun, (Ci1-Cig)amkokcu-(C1-Cig)ramoanku,
(C1-Crg)anxunruo-(Ci-Cig)ankun, (Ci-Cig)ranoankuinrro-(Ci-Cig)ankui,
(Ca-Cig)ramoankenmn, (Cr-Cig)ramoankunmi, rerepounkiini-(Ci-Cig)ankm,
apui-(C1-Cig)ankmn, (C3-Ci2)umkmnoankmn-(Ci-Cig)ankmn, (C1-Cig)ankokcu-
kapooHm-(Ci-Crg)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-

ankii-(C1-Cis)ankun unm
octatok popmyist -NRRP i -N=CRRY,

TIPHYEM B BBIIEYMOMSIHYTBIX 2 OCTaTKaxX Kablil u3 octatkoB R? R® R° u
d

R® mnezaBucumo npyr or npyra o3Hadaer Bopopon, (Ci-Ci)amkmn,

(C2-Cy)ankenmn, (Cr-Cq)ankunann, OeH3WI, 3aMEIleHHbINH OeH3wI, (eHIT

VT 3aMeLICHHBIN (heHMUT,

umi R* u R® Bmecte ¢ atomom N MoryT o6pa3oBbIBaTh 3-8-uleHHBIH
reTePOLUKII, KOTOPBIH MOXKET COAEPKaThb OAVH WU 1B AOMOJHUTENbHbBIX
rerepouukandeckux atoma u3 rpynnsl N, O u S |, ¥ KOTOpBIH sBIsIETCS
HE3aMELICHHbIM WM 3aMELIeH OJHUM Wi Oojiee OCTaTKaMH U3 TPYIIIbI
(C1-Cs)anxuna u (C1-Cs)ramoankuna, i R° u RY Bmecre ¢ atomom C
O3HAYAIOT 3-8-uJIeHHbIH KapOOLMKIMYECKHH WIH TeTePOLHUKINISCKHIHA
OCTaTOK, KOTOPBIA MOXET conepkaTh 1 - 3 reTepoOLUKINYECKUX aTOMa U3
rpymmbl N, O u S, npudemM kapOOUMKINYECKUH WIH MeTePOLUKTHYECKUN
OCTaTOK SIBJSIETCS HE3aMEINEHHBIM HJIM 3aMEIIeH ONHMM MK Oojee

ocratkamu u3 rpymmsl (C1-Cs)ankuia u (C1-Cs)ranoankuna,
u
p o3Hauaer 0, 1 wm 2.

Coenunenusi oOmeit Qopmynst (I) oOpasyror comu myreM goOaBieHUs

MOAXOAALIEH HEOPraHUYECKON WJIM OPTaHUYECKONW KUCJIOTBI, HAIPUMEDP, MUHEPAIbHBIX



kuciot, kak, Hanpumep, HCl, HBr, H»SO4, H3PO4 nm HNOs, wim opraHudeckux
KUCJIOT, HampuMep, KapOOHOBBIX KHCJOT, TAKMX KaK MypaBbHHAsl KHUCJIOTA, YKCYCHAs
KUCJIOTA, POITMOHOBAS KMCJIOTA, IlaBesieBast KUCIIOTa, MOJIOYHAs KUCIIOTa, CATULIAIIOBAs
KUCJIOTA, WM CYJB(POHOBBIX KHCJIOT, TAKUX KaK pP-TOJYOJCYJIb(POKHUCIOTAa K TPYyIIe
OCHOBaHMH, TAKUX KaK aMUHO, aJKWIAMHUHO, TUAIKWIAMHHO, HIIEPUANHO, MOPHOIHH
WIN TUPUANHO. DTU COJMHM B KAa4deCTBE AaHHUOHA COAEPKAT COIPSHKEHHOE OCHOBAHHE
kucioThl.  COOTBETCTBYIOLIME  3aMECTUTENH,  KOTOPble  TPEACTaBICHbI B
IEeTPOTOHUPOBAHHON (opMe, Takue Kak CyJIb(QOKUCIOTHl, HEKOTOPbIE aMUIBI
Cyb(OKUCITOT MM KapOOHOBBIE KHCJIOTHI, MOTYT OOpa30BBIBATH BHYTPEHHHE COJIH C
IpyIIamMH, KOTOPbIE CAMH MOTYT ObITb TIPOTOHUPOBAHBI, KaK, HAIPUMED, AMUHOTPYIIIIBL.
OOpa3oBanue conell TakXKe MOXKET NPOUCXOOUTH TIOA JeHCTBUEM OCHOBAHUS
coenuneHus oomel Gopmyinel (I). TlogxonammuMu OCHOBAaHUSIMH SIBJISIFOTCS, HATIPUMED,
OpraHUYecKHe aMUHbI, TAKHe KaK TPHAIKUIAMHUH, MOP(OJIHMH, MUIEPUINH U MUPUANH, a
TaK)Ke TUAPOKCHIbL, KapOOHAThl W THAPOKApOOHATHI AMMOHUS, ILNEJIOYHBIX HIIH
IIEJIOYHO3EMEIbHbIX METAJJIOB, B YaCTHOCTH, TMAPOKCU HATPHUS U KaJusl, HATPUI- U
kapOOHAT Kayus, a Takke OMKapOOHAT HATPHS W Kausl. Y Ka3aHHBIE COJIU MPEACTABIISIOT
co0Ol coeMHEeHMs], B KOTOPBIX KHCIIBIH BOJOPOA 3aMEHEH KaTHOHOM, TOAXOISAIINM ISt
NPUMEHEHHUS B CEIbCKOXO03HCTBEHHBIX LIEJISIX, HAIIPUMED, COJIM METAJIOB, B YACTHOCTH,
COJIM IEJIOYHBIX METAJJIOB MJIN COJIU LIEJIOYHO3EMENbHBIX METAJUIOB, B YACTHOCTH, COJIU
HATPUs U KaJIMsl, WIK TAKOKe COJIM AMMOHUS, COJIU C OPTraHUYEeCKMMU aMUHAMU HJTH COJIN
YeTBEPTUYHOTO aMMOHHS, HalpUMep, ¢ KaTHoHamu (opmysisl [NRIRIRURY]' | mpraem
kaxpiii 3 Rl - RY He3aBuCHMO Apyr OT Jpyra npeacTaBisieT co0Oi OpraHMYecKuii
OCTAaTOK, B YACTHOCTH, aJIKHJI, aPWJI, APUJIAJIKIIT MJTH ankuiapui. Takke Croaa OTHOCATCS
comu  ankwiacynbpoHUsT U ankwicyiabpokcoHusi, Takue kak comu  (C1-Cy)-

Tpuankuwicyibponus u (C1-Cs)-TpuankuncynbHoKCOHHUS.

B nanbrefimmem coemuHenusi popmyiner (I), ncnonap3yeMbie B COOTBETCTBHU C

H300peTeHNeM, 1 UX COJI Ha3BIBAIOTCS «coenuHeHMs MU oOmen ¢popmsl (I)».

[IpennoyTUTENbHBIM NPEAMETOM H300PETEHHs SIBISIFOTCS COENMHEHUs! OOIiei

¢dopmynsl (I), B KoTOpOHA

R! u R? HesaBuCMMO [ApYr OT Jpyra O3HA4aloT TeTepoapui, MpHYEM
reTepoapuiIbHbIA  OCTATOK SBISETCS He3aMeIleHHbIM WM  3aMelleH
rajoreHoM, nuaHo, HUTPO, (Ci-Ceankmnom, (C-Celankenmiom, (Cs-

Cyankuamnoym, (Cs-Ce)umknoankuioM, (Cs-Ce)unknoankenmnom, (Ci-



R3

R4

u

p

Cyankokcu u  (C1-Cq)ankunomS(O)p, mpuveM ceMb Ha3aBaHHBIX
MIOCJIEIHUMHU OCTATKOB SIBJISTFOTCS] HE3aMEIeHHbIMH, UJTA 3aMELEHbI OTHUM
iy OoJiee ocTaTKaMu U3 rpynmsl rajnoreHa, nuano, (C1-Cq)ankokcu u (Ci-

Cy)ankunaS(O)p,
o3Hauaet Bogopon u (C1-Cy)ankm,

osHadaer Bompopoxd, (Ci-Cie)ankun, (Ci-Cie)ramoankun, (Ci-Cis)umano-
ankun,  (Cr-Cig)ankenmst,  (Co-Cig)ankuamn,  (Cs3-Ciz)UuKIoamKu,
(C3-Cr2)umknoankenun, apui, rerepoaput, (C1-Cis)ankokcu-(Ci-Cie)ankm,
(C1-Cis)ramoankokcu-(C1-Cis)ankun, (C1-Cig)amkokcu-(C1-Cis)ramoanku,
(C1-Cis)anxunruo-(Ci-Cig)ankun, (Ci1-Cis)ranoankunrao-(Ci-Cie)ankm,
(Ca-Cis)ranoankenm, (C2-Cis)ranoankunmi, rerepounkiii-(Ci-Cis)akm,
apmi~(C1-Cie)anxmn, (C3-Cr2)uukinoankui-(Ci-Cis)amkmi, (C1-Cis)ankokcu-
kapOoHmI-(C1-Cis)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-

ankui-(C1-Cie)anmkun,

o3zHavaet 0,1 unm 2.

B BrICIIEl cTeneHn NpEeATIOYTUTECIJIbHBIM MPEAMETOM I/1306peTeHI/I${ ABJIAOTCA

coenuHeHus ooduen popmyasl (I), B koTopoit

Rl

R3

R4

u R? He3aBUCHMO .pyr OT [Apyra O3HAYalOT TeTepoapui, IpUYeM
reTepOAPUIIbHBIN OCTATOK SIBJIAETCA HE3aMELIEHHBIM WJIM 3aMEILEeH OJIUH
wim Oojiee pa3 ramoreHoMm, uuaHo, metuiom, 3tujioM, CF3, CF,Cl, CHyF,

CHF»,, OCH3s, OCF3, SCH3, SOCH3, SO,CHs u SCF3,
o3navaet Bonopoa, CH>CH3 u CH3,

osHadaer Bopopox, (Ci-Ciz)ankun, (Ci-Ciz)ramoankun, (Ci-Ciz)umano-
ankwn,  (Cr-Crp)ankenmn,  (Co-Crp)ankuamn, — (Cs3-Ciz)Uukiioanku,
(Cs-Cr2)uuknoankenun, apui, rerepoapi, (Ci1-Ciz)ankokcu-(Ci-Crz)anmkm,
(C1-Cr2)ramoankokcu-(C1-Crz)ankun, (Ci1-Ciz)amkokcu-(C1-Ci2)rajgoanku,
(C1-Cr2)anxunruo-(Ci1-Crz)ankun, (Ci1-Ciz)ranoankunruo-(Ci-Ciz)ankm,
(Ca-Crp)ranoankenm, (C2-Crz)ranoankunmi, rerepounkiiii-(Ci-Ciz)ankm,
apui-(C1-Ciz)anxun, (C3-Ci2)uukmnoankmi-(Ci-Ciz)ankmn, (C1-Ciz)ankokcu-
kapOoHmI-(C1-Cr2)ankmn, u  (Ci-Crz)ankokcukapbonmi-(Cs-Ciz)uukio-

ankui-(Ci-Crz)anmkun,



u

p

o3zHavaet 0,1 unu 2.

B YaCTHOCTH, MPEANOYTUTCIIBHBIM IHIPEAMETOM I/1306peTeHI/IH ABJIAKOTCA

coenuHenus odmel Gopmyasl (I), B kKoTOpOit

R! u R? o3HauaeT nupuauH-2-1j1, MUPUIUH-3-1J1, TUPUAUH-4- 11, TUPa3HH-2-HJI,

R3

R4

MUPa3uH-3-Wi, TUPUMHUINH-2-UJ, TUPUMHUINH-4-UJ, TUPUMHUIUH-S-WII,
nupuaasuH-3-mwi, nupuaasud-4-un, 1,3,5-rpuasun-2-un, 1,2,4-tpuazun-3-
un, 1,2,4-rpuasun-S-un, 1,2,4-tpuasun-6-un, 1,2,3-tpuasun-4-un, 1,2,3-
Tpuasun-5-un, 1,2,.4-; 1,3,2-, 1,3,6- u 1,2,6-0kca3suHm, U30KCA30I-3-UJI,
HM30KCa30JI-4-mj1, H30Kca3od-5-uj, 1,3-okcazon-2-wr, 1,3-okca3on-4-um,
1,3-0kcazom-5-u1, U30THa30J-3-1j1, U30THa30-4-ujl, U30THa30N-S5-un, 1,3-
tHazon-2-un, 1,3-tnazon-4-un, 1,3-tuazon-5-un, 1H-nupposn-1-un; 1H-
nuppon-2-wr;, 1H-muppon-3-un; ¢ypan-2-un, Qypan-3-wi;, THEH-2-WI;
Tuen-3-un, 1H-umunazon-1-un;, 1H-umunazon-2-un, 1H-umunazon-4-un;
IH-umunason-5-un, 1H-nmupaszon-1-un, 1H-nupason-3-un;, 1H-nupazon-4-
un, |H-nupaszon-5-un, 1H-1,2,3-tpuazon-1-un, 1H-1,2,3-tpuazon-4-un,
1H-1,2,3-tpuazon-5-un, 2H-1,2,3-tpuazon-2-un, 2H-1,2,3-tpuason-4-ui,
1H-1,2,4-tpuazon-1-un, 1H-1,2,4-rpuazon-3-un, 4H-1,2,4-tpuason-4-ui,
1,2,4-okcamgnazon-3-un, 1,2 4-okcagmazon-5-un, 1,3,4-okcagna3on-2-ui,
1,2,3-okcamgnazon-4-un, 1,2 3-okcagmazon-5-una, 1,2,5-okcagna3on-3-ui,
1,3,4-tnaguazon-2-un,  1,3,4-tmagmuazon-S-un, 1,2 4-tmaguazon-S-ui,
1,2, 4-tmaguazon-3-un, 1,2,5-tmagmazon-3-wn,  1,2,5-tuagmnason-3-uin,
1,2,3-tmaguaszon-4-um, 1,2,3-Tuanua3on-5-uja,  KOTOPBIM  SIBJSETCA
HE3aMELICHHBIM WJIM 3aMeIeH OMH HIn Ooiee pa3 BOZOPOAOM, GTopom,
xjiopoM, 6pomom, fionom, CN, merunom, CF3, CF,Cl, CHyF, CHF,, OCHj3,
OCFs3, SCHs, SOCHs, SO2CH3 u SCF3,

o3navaet Bonopon u CHs,

osHadaer Bopopox, (Ci-Cio)ankun, (Ci-Cio)ramoanmkun, (Ci-Cio)umano-
ankwt,  (Ca-Cro)ankenmn,  (Cr-Cro)ankunmn, — (Cs3-Co)uukiioankui,
(Cs-Co)uknoankenun, apui, rerepoapul, (C1-Cio)ankokcu-(Ci-Cro)ankmi,

(C1-Cro)ramoankokcu-(C1-Co)ankun, (C1-Cio)amkokcu-(C1-Cio)ramoanku,



(C1-Cro)anxunruo-(C1-Cio)ankmi,

(Cy-Cig)ramoankenu,

[e¢]

(C2-Cig)ramoankam,

(C1-Cro)ramoamkuntuo-(Ci-Cio)anku,

rereporukini-(Ci-

Chro)ankmn, apui-(Ci-Cro)ankun, (Cs-Co)muxnoankmn-(Ci-Cro)ankmn, (Ci-

Cro)ankokcukapooumun-(Ci1-Cro)ankun u  (Ci-Cro)ankokcukapoonus-(Cs-

Co)uurmoankui-(Ci-Cio)ankui.

CoBepieHHO OCOOBIM MPEATIOYTHTENBHBIM MIPEAMETOM H300pPETeHHUs SIBJISTIOTCSI

coenuHeHus odmeit popmyasi (1), B koTopoi

R! o3nauaer rpymmnst Q-1.1 — Q-1.60

N. N
= N= z z NZ
Q-1.1 Q-12 Q-13 Q-1.4 Q-15
N N
SRR VIRSENeY
N X Na ™ Cl S
Q-1.6 Q-1.7 Q-18 Q-1.9 Q-1.10
NZ N N Cl = F
Y I ] : | N qu/
Cl N F
Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
/N | ﬁ Cl F jlj]/
F
™ F SN N/ | Z I o N
F X Na |
Q-1.16 Q-1.17 Q-1.18 Q-1.19 Q-1.20
N7 | N7 | N7 I /N ~
X N A N | N I
F cl Cl F
Q-121 Q-122 Q-1.23 Q-1.24 Q-1.25
N X S C|©/ F\®/
@s/ ) \ \ \_{
Ci F




Q-1.26 Q-1.27 Q-1.28 Q-1.29 Q-1.30
F Cl Cl F

o
AN X AN N \ S
\ s \ S \ S \ S

Ci Ci F F
0-131 Q-132 0-133 0Q-134 Q-135

N N

RO / ‘S
}"s N <sj/ <s—7{l/ \_¢
Q-136 Q-137 Q-1.38 Q-1.39 Q-1.40

N N
raRedRedkegdNeg
\

@o/ \ T N—O \ o <0 J
Q-1.41 Q-1.42 Q-1.43 Q-1.44 Q-145
N N N N N
</ ) N/Y s o \N<j/
Q-1.46 Q-1.47 Q-1.48 Q-1.49 Q-1.50

N N N

~~N AN 74 N N 74 - N
O | U | G o
N N N N—N N—

/ /

Q-151 Q-1.52 Q-1.53 Q-1.54 Q-1.55
N N N I F

< < |

X A A NZ N7

ci F g « |
Q-1.56 Q-1.57 Q-1.58 Q-1.59 Q-1.60




R?  osnawaer rpynmel Q-2.1 — Q-2.61
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N

O

X OMe
Q-2.61

R?  o3Hauaer BOIOpOL,

R*  o3Hauaer BOMOPOA, METUN, 3TUN, H-TIPONUJ, H3ONPONMUJ, H-OyTUJI, H-
nentw, pennn, oensun, CHz(4-Cl-Ph), CH(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCUSTWI, TeTparuapodypaH-2-ui-MeTHI, TeTparuapodypan-3-mi-
METWJI, TETPAruApPONUpPaAH-2-MI-METHJ, TETParuApPONUpPaAH-3-HUII-METHJL,

TeTParuponupaH-4-ua-mMeTus, METUINPONUOHAT-3 -1, STHUJINPONUOHAT-3-

1508 MEeTHUJIaleTaT-2-ul, aTUjaleTaT-2-u, METHUJITTNBANAT-2-UJI,
STUJITIMBANIAT-3-1JI, METHJI-2-METUINPONAaHOoaT-3 -1, MeTHu-2,2-
JVMETUIIPONAHOAT-3-1Jl, STHJI-2-METHINPONAHOAT-3 -1, MeTu-2-

MPONAHOAT-2-UJl, 3TUII-2-NPONAaHOaT-2-1Jl, METHII-aleT-2-UJjl, STUI-aleT-2-
WJI, METHII- | -METUJILMKJIOPONIAHKAPOOKCHIIAT-2-1J1, STHII- | -METHIILINKIIO-
nponaHkapOOKCHIaT-2-ui, 2-(IUMETUIAMUHO)3TUJ, OKceTaH-3-ui, (3-

METUJIOKCeTaH-3-wimeTns, 2,2, 2-tpudtopatun, 2,2-nudropatun, 2-

¢Topatun,  2,2,3,3,3-neHtadTOPNPONUI,  LUKJIOMPOIMMIMETHI, 1-
LUKJIOIPOIUJI-3THIL, (1-MeTHII-LIMKIIONPOITIIT ) -METHIL, (2,2-
TUXJIOPLMKJIONPOTINIT)-METHJI, (2,2-1MeTHII-LHKIIOIPOIIIIT ) -METHI,

amy, npomaprui  (mpon-2-uH-1-mn),  2-xnopnpon-2-eH-1-wi,  3-
¢benmnmnpon-2-un-1-un, 3,3-muxnopnpon-2-eH-1-ua, 3,3-guxmnop-2-pTop-
npomn-2-eH-1-un, merunmpon-2-uH-1-un, 2-meruinpon-2-eH-1-ui, Oyr-2-
eH-1-un, OyTt-3-eH-1-mun, Oyr-2-uH-1-un, OyT-3-uH-1-mn, 4-x0p-O0yT-2-NH-
l-un,  3-merun-Oyt-2-eH-1-un,  3-metwn-Oyr-1-en-1-mn,  1-(2E)-1-
metuinOyr-2-ed-1-un, (E)-nenr-3-eH-2-un  wim  (Z)-neHTr-3-eH-2-UI,
UKJIOOYTUIIMETIII, LHMKJIOTIEHTHJIMETH, LUKJIOTeKCUIMETHI, TeNnTaH-2-

wi, wu3odytwi, 1,3-guokcoman-2-unmerwn wam  1-3Trn-S-metmn-1H-

2

Upaso-4-mMeTus.

B dactHOCTHM, 4Ype3BBIMAHO OCOOEHHO WPEANOYTHTENBHBIM TPEAMETOM

n300peTeHns ABISIFOTCS coequHenne oomeit popmyisl (I), B koTopoi

R! o3nauaer rpynmst Q-1.1 — Q-1.60
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R? o3nauaer rpymmbt Q-2.1 — Q-2.61
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N
N cl__ I F A ci
N
F X
Q213 Q214 Q215 Q218
F N7 | N7 | /N |
7 I A A X
Na
F cl F
Q2.19 Q221 Q222 Q224 Q-2.25
N N | F N
| | ]
NZ NZ
X"l NNF | | NX"Nome
XN NN
Q-2.56 Q-2.57 Q-2.59 Q-2.60 Q-2.61
R?  o3Hauaer BomOpOZ,
R*  o3Hawaer BOXOPOX, METWN, STUJ, H-TIIPOIMN, H3ONMPONUI, H-OYTHJI, H-

nenrui, pennn, 6ensmn, CHy(4-Cl-Ph), CH»(4-F-Ph), CH»(4-MeO-Ph), 2-

METOKCUATWI, TeTparuapodypaH-2-uia-MeTus, TeTparuapodypan-3-mni-

METWJI, TeTParuApONUpPaH-2-Uia-MeTUJ, TeTPAruApONupaH-3-uia-MeTul,

TEeTParuaAponupan-4-ua-MeTUI, METUIINPONUOHAT-3-UJI, STUIIIPONUOHAT-3-

I, MeTUJIaleTaT-2-HI, ATUJIALETAT-2-HII, METHJIITUBAJIAT-2-UJI,
STHUJITABAJIAT-3-H1JI, METUJI-2-METUJIPOTNIAaHOoAT-3- 11, MeTuj-2,2-
JUMETUIIIPOIIaHOAT-3-1Jl, STUJI-2-METUIPONAHOAT-3 -1, MeTum-2-

IIPONAHOAT-2-UJl, 3TUIJI-2-NPONAaHOaT-2- 11, METHII-aleT-2-UJl, STUI-aleT-2-
WJI, METHJI- | -METUJILIMKJIOTPONIAHKAPOOKCHIIAT-2-1J1, STHII- | -METHIILINKIIO-
npornaHkapOOKcHIaT-2-uwi, 2-(IUMETHIAMUHO)3TUJ, OKCeTaH-3-ui, (3-

METUJIOKCeTaH-3-wiMetwy1, 2,2,2-tpudtopstun, 2,2-nudropstun, 2-

dTopatun,  2,2,3,3,3-neHTad TOPIPONMI,  IUKJIOMPOIUAIMETHI, 1-
UKJIONPONUI-3TII, (1-MeTUII-LHUKIONPONIT)-MeTrI, (2,2-TUXJIOPLUUKIIO-
IPONUIT)-MeTHJI, (2,2-TUMETHI-LUKIIONPOIIFII)-METHII, aJIJTHJI, TPOTapTHil
(npon-2-un-1-umn), 2-xnopnpon-2-eH-1-un, 3-pennnmpon-2-un-1-nmn, 3,3-
auxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npon-2-eH-1-uj1, METUIIPOII-

2-uH-1-un, 2-metunnpon-2-eH-1-un, Oyr-2-eH-1-un, OyT-3-eH-1-un, OyT-2-
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uH-1-un, Oyr-3-un-1-un, 4-xnop-Oyr-2-un-1-un, 3-meTun-Oyr-2-en-1-um,
3-metun-0yr-1-en-1-un, 1-(2E)-1-merunOyr-2-en-1-un, (E)-nenr-3-en-2-
un win (Z)-neHt-3-eH-2-uj, LUKIOOYTHIMETHN, LUKJIONEHTUIMETHUI,
LUKJIOTEKCHJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-A1HOKCOIaH-2-UiIMeTHI

uwm 1-3tun-5-merun-1H-nupazon-4-metun.

OOue onpeneneHuss OCTATKOB, MEPEYHCICHHBIC BBIIE WM MMEPEYHCICHHbIE B
NPEANOYTUTENIbHBIX HANa30HaX, MPUMEHSIOTCS KaK K KOHEYHBbIM MPOIYKTaM OOIei
¢dopmbr (I), Tak U, COOTBETCTBEHHO, K MCXOIHBIM MPOAYKTAM HJIH MPOMENKYTOYHBIM
NPOAYKTaM, HEOOXOAMMBIM JUJIsi MPOU3BOJACTBA B KAXKJOM KOHKPETHOM Ciydae. JTH
OTIpENeNIEHHs] OCTATKOB MOTYT OBbITh IPOM3BOJIBHO OOBEAMHEHBI MEKAY COOOM, a 3HAYMT,

" MCXKAY 3aJaHHbIMU MPEATTOYTUTECIIBHBIMU JUAIIA30HAMU.

OcoOblif HTEpEeC MPENCTABIISIOT, B YaCTHOCTH, IO MPUYUHAM OOJiee BBICOKOTO
repOULIMIHOTO ACHCTBHSI, Jy4IIed CENeKTUBHOCTH W/WIIM Jy4lleld pean3yeMOCTH,
coenuHeHHs] yka3aHHOW oOmei ¢opmyisl () wiMm WX COMM B COOTBETCTBUU C
n300peTeHneM WIH UX MPUMEHEHHE B COOTBETCTBUH ¢ U300pETEHHEM, MPEICTABIISIOIIEe
0COOBIN UHTEPEC, I€ OTASIbHBIE OCTATKH HMEIOT OTHO U3 MPEATIOUTUTEIbHBIX 3HAYSHHH,
YIOMSIHYTBIX paHee WM YKa3aHHBIX HIDKE, WIM, B YaCTHOCTH, TAaKHe COCAMHECHUS, B
KOTOPBIX OHO WJTH 00Jiee YIIOMSIHYThIX PaHee WK YKa3aHHBIX HIDKE MPEATIOYTUTETbHBIX

3HaYEHUH BBICTYIIAIOT B KOM6I/IHaI_II/II/I.

HpI/IMeHI/ITeJ'IbHO K COCAUHCHHUAM B COOTBETCTBUU C I/1306peTeHI/IeM MOACHAOTCA
O6OSH3.‘ICHI/ISI, YIOOMSAHYTBIC BbIIIEC U JaJICC HUXKC. OHU SIBIISIFOTCS O6H.IeI/ISBeCTHbIMI/I JJIA

crnemuaancTa U UMCHOT, B HaCTHOCTH, 3HAYCHUS, ITOACHCHUEC KOTOPBIX MPUBCACHO HUKE!

Ecnu He ompeneneHo MHa4e, TO, KaK MPAaBUJIO, AJsi 00O3HAUEHHS XMMHUYECKUX
IPYIII MPUMEHSIETCS TO, YTO CBSI3bIBAHHE C KAPKACOM HITH OCTAIbHOW YaCThIO MOJIEKYJIbI
MPOXOAUT, COOTBETCTBEHHO, 4Y€pe3 HA3BAHHBIM IOCJIEAHUM CTPYKTYPHBIA 3JEMEHT
paccMaTpuBaeMoOll XHMHYECKOH TIpymmbl, TO ecTh, Hampumep, B ciydae (Cz-Cg)-
AJIKEHUJIOKCH Yepe3 aToM KHCJIOpoAa, U B ciyvae rerepormkini-(Ci-Cg)-anknna wnm

MeO(0O)C-(C1-Cg)-anknia COOTBETCTBEHHO Uepe3 aTOM yTriiepoia alKUIbHON TPYIIITbI

CornacHo u3obpereHnto "ankmicynb(QOHMI" O3HAYAeT - OTHENbHO WM Kak
KOMIIOHEHT XMMHMYECKOM TpPYNIbl - TMPSIMOJUHEHHBIH WIM  Pa3BETBJIECHHBIN
ANKUIICY b OHIIL, IPERNOYTHTENBHO € 1 - 8, mn ¢ 1 - 6 aTomMamu yriepona, Harpumep,

(o He orpannumnBasich 3TUM) (C1-Ce)-anknicynbHoHUI, TAKOH KaK METHIICYIb(OHM,
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STHICYIb(YOHWI, TponuicynbGoHmWI, |-MeTHBTIICYIb(pOHII, OyTUICYIb(OHMI,
I-meTunnporuiacynbGoHMI, 2-MeTHINPOIHICYIbGOHMI, 1,]-TUMeTUISTUICYIB)OHNT,
neHTWICYIbGoHuN, |-MeTunoyTuncyabpoHmn, 2-mMeTunOyTuncynbGoHmn, 3-MeTui-
Oyruncynsdonun, 1,1-gumernanponmicyabponmi, 1,2-TuMeTHIIpOnICYIb$OHNI,
2,2-TUMETHIITTPOTTUIICY JIb( OHUJ, I-3TrnnponuiacynbHOHI, TeKCHJICYJIb(OHMI,
I-MeTunneHTIICYnbGOHMUI, 2-MeTHIIEHTIIICYIbGOHWI, 3-MEeTUINEHTHICYIb()OHIII,
4-MEeTHIIIEHTUIICY b OHMJ, 1, 1-numeTnnOyTHICY TbGOHUI, 1,2-mumeTnnOyTrI-
cyabdpormn, 1,3-gumerundyruncynbdonun,  2,2-numetwiOytuncynbdonmwt,  2,3-
IUMETHIIOY TIIICYTIbGOHM, 3,3-mumMeTnnOyTuicynbdonm, 1-3tunlytuncynbhonm, 2-
stunOytuncyiabdonmn, 1,1,2-tpumernnanponmicynshornn, 1,2, 2-TpUMETHIITPOIHII-

cynbdonmn, 1-5Trn-1-MerTrunnponuincynbGOHII U 1-3THIT-2-METUITIPONUIICY IbGOHILIL.

CornacHo n3obpeTeHno "alKuiITHO" O3HAYAET - OTHENBbHO WJIM KaK KOMIIOHEHT
XUMHUYECKONH  TIpynmbl -  MPSIMOJUHENHBIH MM pa3BeTBIEHHBIM  S-ankui,
npeanouTuTeNbHo ¢ 1 - 8, i ¢ 1 - 6 aromamu yriepona, Takoi kak (Ci-Cio)-, (C1-Ce)-
win (C1-Cy)-ankuntuo, Hanpumep, (Ho He orpaHmuuBasch 3TuM) (Ci-Ce)-ankuiTuo,
TAKOH KaK METWITHO, 3THJTHO, MPOMIITHO, l-MermmyTiiTio, OyTuiaTwo, 1-merw-
MPOMIITHO, 2-METUJIIPONIIITHO, 1,]-TUMETHIdTUITHO, IEHTHITHO, |-MeTUIOYTHIITHO,
2-MeTUNOyTUITHO, 3-MeTunOyTHATHO, 1,1-auMeTUANpONUITHO, 1,2-
JUMETUIIIPONUIATHO,  2,2-AUMETHWINPONUITHO, |-3TUINPONUIATHO, TEeKCHWITHO, 1-
METUJIMEHTUITHO, 2-METUJINMEHTHITHO, 3-MeTHJINEHTUITHO, 4-MeTuineHTunaTuo, 1,1-
IMMETHJIOY THIITHO, 1,2-1uMeTUIOy THIITHO, 1,3-mumeTunOyTHITHO, 2,2-
OUMETUIIOYTHUIITHO, 2,3 -TUMETHIOYTUITHO, 3,3-TUMETHIOYTUATHO, 1-3TUnOyTUITHO, 2-
stunOytuntuo, 1,1,2-rpumernnnponuintuo, 1,2, 2-TpUMETHINPONUITHO, 1-3THi-1-

METUJIMPOIUATHO U 1-3THI-2-METUINPOITUIITHO.

"Ankuncynbuann (ankun-S(=0)-)", B COOTBETCTBUM C H300pETEHUEM, €CIU
WHOE HE OMNpeNeieHO B IPYrOM MECTe, O3Ha4aeT aJKWIbHbIE OCTaTKH, KOTOpBIE
pHUCOeNUHEHbI K Kapkacy depe3 S(= O)-, takue kak (Ci-Cio)-, (C1-Cs)- mu (C1-Cs)-
ankuncynbGuHWI, HanpuMep, (Ho He orpaHnumBasich 3TUM) (C1-Ce)-ankuncynbuaun,
TAKOM Kak METHJICYIb()UHWI, STHICYIb(UHII, NPONUICYIbGUHII, |-MEeTHIITHI-
cynbpunmn,  OyTwicynbpuHMI,  1-METUINPONMWICYIb(GUHII,  2-METHUIIIPOIINI-
cynbpunmn,  1,1-pumermimaTuncynbhuHmI,  neHTWwiaCynbGuHMI,  1-MeTUnOyTHII-
cynbpunmn, 2-metunOytuicyibpunnn, —3-merunOytuncynbpuunn, 1, 1-gumerni-

nporuicynbGUHNT, 1,2-AUMeTUINPONMICYIbGUHII, 2,2-AUMEeTHIINPOIHICY IbQUHIT,
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l->TrnnponuncynbGUHWI, TeKCHICYIbOUHUN, 1-MEeTUINEHTWICYIbPUHII, 2-METHII-
NeHTWICYIbUHII,  3-MeTHINeHTWICYNbGuHmWI,  4-MeTunneHTricyabguann, 1,1-
IUMETHIIOY THIICYTIB(UHIIL, 1,2-gumeTunOyTuncynbQuHUL, 1,3-numernnOyTui-
cynbUHWI,  2,2-AUMeTWIOYTHIACYIbGUHMI, 2,3 -AuMeTmiOyTiincynbuumi, — 3,3-
auMeTunoyTuncynbguum, 1-3tunOyruncynbhunm, 2->tundyrtwicynbeunmn, 1,1,2-
TPUMETHIITPOMHICYTbMHHUIL, 1,2,2-TpuMeTHIINPONUIICY Ib(UHILI, I-3Tun-1-

METUJIIPONMIICYIbOUHII U 1-3THIT-2-MEeTHIPONUIICY IbOUHUIL.

"ANKOKCH" O3HAYaeT aJKUJIbHBIM OCTATOK, CBS3AHHBIN Yepe3 aTOM KHCJIOPOAa,
Hanpumep, (HO He orpaHnynBasich 3THM) (C1-Ce)-aIKOKCH, TAKON KaK METOKCH, STOKCH,
MPOMOKCH, |-METHJIITOKCH, OyTOKCH, |-MEeTHINpPOMOKCH, 2-MeTHIponokcu, 1,1-
OUMETHIIDTOKCH, TTEHTOKCH, |-MeTHUIOyTOKCH, 2-MeTUNOYTOKCH, 3-MeTHioyTokcH, 1,1-
JUMETHINPOINOKCH, 1,2-TUMETUINPONOKCH, 2,2-TUMETUINPONOKCH, |-3THJINPONOKCH,
TE€KCOKCH, |-METUNIMEHTOKCH, 2-METHJITIEHTOKCH, 3-METUIITIEHTOKCH, 4-METHJITIEHTOKCH,
1,1-numeTnnOyTOKCH, 1,2-numeTnOyTOKCH, 1,3-numeTundyTOKCH, 2,2-
OUMETHJIOYTOKCH, 2,3-TUMETHIIOYTOKCH, 3,3-TUMeTHIOyTOKCH, 1-3TunlOyTtokcu, 2-
stunoOyrokeu, 1,1,2-tpumerrmpornokcy, 1,2,2-TpUMETHIIIIPONIOKCH, 1-3Thi-1-MeTw-
MIPOTOKCH U 1 -3TUII-2-METUIINPONOKCH. AJTKEHUJIOKCU O3HAYaeT aJIKEHUJIbHBINA OCTATOK,
CBSI3aHHBIM 4Yepe3 aTOM KHCJIOPOAA, AJKUHUIOKCH O3HA4YaeT AJKWHUJIBHBIA OCTaTOK,
CBSI3aHHBIN dYepe3 aroM kucijopoma, Takoil kak (Cz-Cio)-, (C2-Ce)- mmu (Cz-Ca)-

ankenokcu ui (C3-Cio)-, (C3-Ce)- mn (C3-Cs)-aTKMHOKCH.

" Ankunkapoonmn" (ankuin-C(=0)-), eciiu HHOEe He ONPEAeSIeHO B APYTrOM MECTe,
COTJIACHO M300PETEHMIO0 O3HA4YaeT AJKHUJIbHbIE OCTATKH, KOTOpbIE MPHCOEAMHEHBI K
kapkacy depe3 -C(=0)-, Takue kak (C1-Cio)-, (C1-Cs)- wnm (C1-Cy)-ankunkapdonu. [Tpu
5TOM KOJIMUECTBO aTOMOB C OTHOCHUTCS K aJKHUJIBHOMY OCTaTKy B aJIKMJIKApOOHWIJIbHOM

rpynmne.

" Ankokcukapoonmn (ankun-O-C(=0)-)", eciu uHOE He OMpeneNieHO B IPyroM
MecCTe: aJIKUIIbHBIE OCTATKH, KOTOPBIE MIPHCOETUHEHBI K Kapkacy uepes -O-C(=0)-, Takue
kak (C1-Cio)-, (C1-Co)- nmmm (C1-C4)-anxoxcukapdbonmn. KommuectBo aromo C
OTHOCHUTCSI K QJIKAJIBHOMY OCTaTKy B QJIKOKCHMKapOOHMJIBHOW rpyrmme. AHaJOTHYHBIM
oOpa3zoMm "anmkeHWIOKCHKapOOHMI" W "aJKUHWIOKCUKAPOOHMI', e€Ciu WHOE He
OIpEeAeseHO B IPYrOM MeCTe, COIJIACHO M300pEeTEeHHMI0 O3HAYAIOT AJKEHWI- WJIH
AJIKMHWJIbHBIE OCTATKH, KOTOPbIE MPUCOEAUHEHBI K Kapkacy uepes -O-C(=0)-, Takue kak

(C2-Cho0)-, (C2-Cé)- umu (C2-Cy)-anxenunokcuxkapoonun uiu (Cs-Cio)-, (C3-Ce)- mmm (Cs-
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C4)-anxununokcukapborun. KommyectBo aromoB C OTHOCHUTCS K QJKEHHJIBHBIM FUTH

AJIKMHHWUJIBHBIM OCTAaTKaM B aJIKCHHWJI- UJIHN aJ'IKI/IHI/I.]'IKap6OHI/I.]'IbHOI\/’I rpymre.

Tepmun "apun" o3Havaer, npu HEOOXOAMMOCTH, 3aMEIEHHYI0 MOHO-, OU- WJIH
MOJIMLUKJINYECKYI0 apPOMAaTUUECKYI0 CUCTEMY, MPEANOUYTUTENBHO € 6 - 14, B 4aCTHOCTH,
c 6 - 10 aromamu kosnbua C, Hanpumep, ¢eHwnt, HagTi, aHTpUI, (QEeHaHTpEeHWI, H

AHAJIOTMYHBIM 00Pa30M, MPEIIOYTUTETBHO (hEHIUII.

Tepmur "npu HEOOXOOUMOCTH, 3aMELICHHBbIH apui" TakkKe BKIOYAET
MHOTOLMKJINYECKHE CHUCTEMbI, TaKHE KaK TeTParuapoHA(pTHI, WHISHWI, WHIAHWI,
dbayopenmn, OudeHusI, NMpuYeM MeCTO TPHUMBIKAHUS HAXOIUTCS HA apOMATHYECKOH
cucreme. C TOUKH 3pEHUSI CUCTEMATHKH, TEPMUH "aprul” OOBIYHO TaK)KE BKIIFOYAET B CeOs1
TepMuH "mipu HeoOxomammocTH, 3amerneHHbi (enun". IlpenmodyrurenvHbIe apwlI-
3aMECTHTENN TMPEACTABISIIOT COOOH 3/1ech, HampuMep, BOAOPOX, TaJIOTEeH, AJKHII,
LUKJIOAJIKWJI, [IUKJIOAJTKMIIATIKIII, IUKIOAJIKEHNJI, TaJOLUUKIIOAKII, aJKSHW, aJIKUHUIL,
apwJI, apIJIAJIKUIIL, T€TEPOapuIl, FeTePOAPHITATIKII, TeTEPOLIUKIIII, TeTePOLIKIHIATKNI,
ANKOKCHANIKWJI, QJKHWJITHO, TaJOAJNKUITHO, TaJOAJKHII, aJKOKCH, TIaJIOAJKOKCH,
LIUKJIOAJIKOKCH, LUKJIOATKUIIAIIKOKCH, apUJIOKCH, Te€TepOapUIIOKCH, AJKOKCHAJIKOKCH,
ANIKMHWJIAJIKOKCH, AJIKEHUJIOKCH, OHC-aJKMJIAMHHOAIKOKCH, TpUC-[amkw|cummi, Ouc-
[ankwt|aprncrti, Ovc-[ ki |aTKUICHITAIL, TPUC-| aJIKIT |CHITTAKIHII, aJTKUJIAJIKAHILL,
LUKJIOAIKUIIAIKUHII, TaJOANKUIAIKIHNAT, TeTEePOLUKINI-N-aIKOKCH, HUTPO, LHAHO,
aMHHO, aJIKMJIAMUHO, OUC-aJIKUIAMUHO, aJIKUJIKapOOHUIAMUHO, LUKJIOANTKUIKAPOOHUII-
aMHHO, apUIIKapOOHUIIAMHUHO, ATKOKCHKapOOHUITAMUHO, aJTKOKCUKAPOOHUIIATKUIAMUHO,
APUITATTIKOKCHUKAPOOHMITAIKJIAMHHO, TUAPOKCUKApOOHUIT, AJIKOKCUKapOOHWUT,
AMMHOKapOOHWJI,  aJIKWJIAMUHOKapOOHUII, LUKJIOAIKUJIAMUHOKapOOHWI,  Ouc-

ANIKMJIAMHHOKAPOOHWII, TETePOAPHIIANIKOKCH, aAPHIIAIKOKCH.

I'eTeporKIMYeCKHid OCTATOK (T€TEPOLMKIINI) COAEPIKUT, MO KpahHel Mepe,
OHO TETEPOLMKINYECKOE KOJBLIO (=KapOOLMKINYECKOe KOJBIO, B KOTOPOM, TIIO
MEHBbIIEH Mepe, OAWH aTOM YIiepoja 3aMEHEH TIeTepOoaTOMOM, MNPEANOUYTUTEIBHO
rerepoatomoM u3 rpymmel N, O, S, P), koTopoe sBHsieTCsi HACBHIIEHHBIM,
HEHACBILIEHHbIM, YaCTUYHO HACBIIIEHHBIM MJIM Fe€TEPOAPOMATHYECKHM, U MOXKET OBITh
HE3aMELIEHHbIM WM 3aMELICHHBbIM, [IPH 5TOM TOYKA MPHUCOECAUHEHHUs] PACIOJIOKEHA HA
aToMe KojbLa. Ecny reTrepouuKINYecKnii OCTaTOK WM T'eTePOLUKINYECKOE KOJbLO B
OTAENBbHBIX CJIydasX 3aMeIleHbl, OHO MOXET OBIThb KOHAEHCHUPOBAHO C IPYTUMH

KapOOLMKIMUECKUMH HJIH T€TEPOLIUKINYECKUMU KONblaMu. B ciiydae ¢ HeoOs13aTenbHO
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3aMELIECHHBIM TeTEPOLUMKINIOM TaKXe€ BKIIOYAKOTCS MYJbTHULUKINYECKHE CHUCTEMBI,
TaKhe Kak, Hampumep, 8-a3a-Ounukio[3.2.1]okranmn, 8-aza-Ouimkio[2.2.2]okTaHui
wm 1-a3a-Ounmkio[2.2.1] rentmn. B ciydae ¢ HeoOsi3aTeNbHO 3aMELICHHBIM
reTePOLMKIINIIOM TaK>Ke BKJIFOUYAIOTCS CIUPOLMKINYECKUE CUCTEMBI, Kak, Harpumep, 1-
okca-5-aza-ciupo[2.3|rekcisi. 32 UCKJIFOYEHHEM ClIyuyaeB, KOrJa YyKa3aHO WHOE,
reTePOLMKINYECKOE KOJNBLO NPEANOUYTUTENBHO COAEPKUT 3 - 9 KONbLEBBIX aBTOMOB, B
YaCTHOCTH, 3 - O KOJIbIIEBBIX aBTOMOB, U OJUH WU OoJjiee, MPEeAnoYTUTENbHO 1 - 4, B
YaCTHOCTH, 1, 2 unu 3 rerepoaToMa B reTePOLIMKINYECKOM KOJbLE, MPEANOYTUTEIBHO U3
rpynnel N, O, u S, mpu 3TOM ABa aroMa KHUCJIOPOJa HE IOUKHBI HETOCPEICTBEHHO
COCENICTBOBATH JIPYT C IPYTOM, KaK, HalpUMep, C OAHUM reTepoaToMoM u3 rpyrrsl N, O
u S 1- wmm 2-, unu 3-nupponuguaun, 3.4-nuruapo-2H-nuppon-2- wmm 3-un, 2,3-
nuruapo-1H-nuppon-1- wnum 2-, unu 3-, unu 4-, unu S-un;, 2,5-auruapo-1H-nuppon-1-
i 2-, unu 3-un, 1- unu 2-, unu 3-, unu 4-nunepuausud;, 2,3,4,5-TeTparuaponupuini-
2- unu 3-, ik 4-, unu S-wi, uim 6-ui; 1,2,3,6-rerparuaponupuans-1- unum 2-, wim 3-,
uim 4-, uim S-, wim 6-u, 1,2,3,4-rerparugponupuant- 1- unu 2-, unu 3-, uim 4-, uinu S-
, wim 6-wi;, 1,4-purunponupuaus-1- unu 2-, unu 3-, unu 4-un; 2,3-qurugponupuanH-2-
Wiy 3-, Uy 4-, Wiy S-, win 6-wi;, 2,5-AurugponupuanH-2- uiu 3-, Wiv 4-, Win S-, Win
6-ui, 1- wnm 2-, unu 3-, unu 4-azenanud, 2,3,4,5-rerparunpo-1H-azenun-1- nnu 2-, nim
3-, wu 4-, wiu S-, unm 6-, wm 7-uin, 2,3,4,7-rerparunpo-1H-azenun-1- wim 2-, wnm 3-,
Ui 4-, wiu S-, umm 6-, unu 7-un; 2,3,6,7-terparuapo- | H-azenun- 1- unu 2-, wnu 3-, unu
4-un; 3,4,5,6-rerparuapo-2H-azenun-2- wiu 3-, wnu 4-, unu S-, unu 6-, unu 7-um; 4,5-
nuruapo-1H-azenun-1- wnm 2-, unu 3-, unu 4-un;, 2,5-nuruapo-1H-azenun-1- wnm -2-,
uimu 3-, uwiu 4-, wim S-, uwnm 6-, unu 7-un;, 2, 7-guruapo-1H-azenun-1- wim -2-, unu 3-,
uimu 4-wi;, 2,3-nurunpo- 1 H-azenun-1- unu -2-, unu 3-, unu 4-, unu S5-, unu 6-, unu 7-ui;
3,4-nuruapo-2H-azenun-2- unu 3-, uiu 4-, unu S-, unu 6-, uim 7-un;, 3,6-nurunpo-2H-
a3enuH-2- Wiy 3-, unu 4-, unu S-, uiu 6-, unu 7-ui, 5,6-quruapo-2H-azenun-2- unu 3-,
Wi 4-, unu S-, uim 6-, unu 7-uin, 4,5-nurunpo-3H-azenun-2- unu 3-, wnu 4-, unu S-, uiu
6-, unmu 7-un; 1H-azenun-1- vnm -2-, wiu 3-, unu 4-, unu 5-, wnm 6-, v 7-wn;, 2H-
azenuH-2- unu 3-, unu 4-, unu 5-, unu 6-, unu 7-un;, 3H-azenun-2- wnu 3-, unu 4-, unu
5-, wnu 6-, unmu 7-un;, 4H-azenun-2- wnu 3-, unu 4-, unu S5-, unu 6-, winu 7-un, 2- uim 3-
okcosaHu (= 2- uu 3-terparuapodypanmn); 2,3 -auruapodypas-2- wi 3-, uiu 4-, Win
5-un;, 2,5-purunpodypan-2- wiu 3-wui, 2- win 3-, uin 4-okcanun (= 2- wi 3-, i 4-
TeTparuaponupanun); 3,4-nuruapo-2H-nmpan-2- vwu 3-, win 4-, win S-, wim 6-u; 3,6-

auruapo-2H-nupan-2- wiu 3-, uiu 4-, unu S-, unu 6-wi;, 2H-nupan-2- wim 3-, uiu 4-,
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uimm S-, win 6-wi;, 4H-nupan-2- wiu 3-, wnu 4-uin, 2- unu 3-, uin 4-okcenanun, 2,3,4,5-
TETParuipOOKCENUH-2- Win 3-, uwid 4-, wim S5-, wim 6-, wim 7-un, 2,3,4,7-
TeTParuipOOKCENUH-2- Win 3-, Wi 4-, wiu S5-, wim 6-, wim 7-ui, 2,3,6,7-
TETPAruApOOKCENUH-2- WIH 3-, WK 4-wi; 2,3-TUTHAPOOKCENUH-2- WX 3-, WU 4-, WIn
5-, unmu 6-, unmn 7-wi; 4,5-IUruaApOOKCeNnH-2- UM 3-, Uiau 4-wi; 2,5-AUruagpOoOKCenH-
2- wnu 3-, iy 4-, iy S-, UM 6-, WM 7-WJI, OKCENUH-2- WK 3-, WK 4-, HJIK 5-, WIH 6-,
win 7-ui;, 2- wia 3-terparuapotuoeru;, 2,3 -quruapoTuodeH-2- wia 3-, uin 4-, win
5-un;, 2,5-guruaporuodeH-2- uinn 3-wm, rerparuapo-2H-tuonupan-2- v 3-, wiu 4-u,
3,4-nuruapo-2H-tuonupan-2- unu 3-, wim 4-, unu S-, win 6-un; 3,6-nurunpo-2H-
TUONHPAH-2- Ui 3-, Wik 4-, unu S-, unu 6-wi, 2ZH-tnonupan-2- unu 3-, wim 4-, unu S-,
i 6-wi, 4H-tuonupan-2- unu 3-, win 4-ui. [IpennoyTurenbHbIMH 3-KOJBLEBBIMU U 4-
KOJIbLIEBBIMU M'€TEPOLIUKJIAMU SIBJISIIOTCS, HanpuMep, 1- uinu 2-a3upuanHui, OKCUPaHUI,
TUUpPaHW, |- uim 2-, unm 3-a3eTUAUHWI, 2- W 3-OKCETaHW, 2- Uiau 3-tuetanui, 1,3-
OuoKceTaH-2-ui. Jlpyrumu mpuMmepaMu “T€TEPOLMKIINIIAY SIBISIOTCS YaCTUYHO WIIH
MOJHOCTBIO TUAPUPOBAHHBIN FETEPOLMKINYECKUNA OCTATOK C ABYMsI reTepoaTOMaMu U3
rpynnel N, O u S, kak, Hampumep, 1- unu 2-, unu 3-, unu 4-nupazonuguHu, 4,5-
nuruapo-3H-nupaszon- 3- unu 4-, unmu S5-un, 4,5-pquruapo-1H-nupaszon-1- wiu 3-, unu 4-
, i S-wi, 2,3-puruapo-1H-nmupaszon-1- wnu 2-, unu 3-, wnu 4-, unu S-wui; 1- unu 2-, unu
3-, unu 4- umuaa3oauaAuHWI, 2,3-quruapo- 1 H-umunaszon-1- wium 2-, unu 3-, unu 4-ui;
2,5-purunpo-1H-umunazon-1- unu 2-, unu 4-, wnu 5-un; 4,5-guruapo-1H-umunazon-1-
WM 2-, WK 4-, WK 5-Ujl;, reKcaruponupuaasun-1- unum 2-, umm 3-, unm 4-ui; 1,23 4-
TeTparuaponupuaasul-1- wnmu 2-, wim 3-, wim 4-, unu S-, wim 6-wr;, 1,2,3,6-
TeTparuaponupuaasul-1- wnmu 2-, wim 3-, wim 4-, unu S-, wim 6-wr;, 1,4,5,6-
Terparuaponupuaasul-1- wm 3-, wmwm  4-, wmm  S-, wmm  6-un;, 3,4,5,6-
TeTparuApoOnupuaasuH-3- uiau 4-, unu S-un; 4,5-nuruaponupunasui-3- win 4-umi, 3,4-
OUTUAPONUPUAA3ZUH-3- WIH 4-, Uiu S-, uiu 6-uj;, 3,6-AUruAPONUPUIA3UH-3- WU 4-1T,
1,6-quruaponupasus-1- wnu 3-, win 4-, win S-, WiIK 6-UJ;, reKCaruAPONUPUMHUINH-1-
Wi 2-, unu 3-, unu 4-ui;, 1,4,5,6-teTparuaponupuMuanH-1- unu 2-, unu 4-, uiu S-, uin
6-mwr;, 1,2,5,6-teTparuaponupuMuani-1- wim 2-, win 4-, wam S-, wim 6-ui;, 1,2,3.4-
TeTPAruApONUpPUMUIUH-1- wiu 2-, win 3-, wm 4-, wm S5-, wm 6-mi, 1,6-
OUTUAPONUPUMUANH-]1- unu 2-, unu 4-, uiu S-, unu 6-ux;, 1,2-guruaponupumuans-1-
Wi 2-, uii 4-, wim S-, wim 6-ui;, 2,5-qurugponupuMuanH-2- uiu 4-, unu S5-un; 4,5-
JUTHAPONUPUMUANH- 4-, WK S-, WK 6-ui;, 1,4-nuruaponupuMuans-1- wim 2-, uim 4-,

uiu S-, uimm 6-wuit;, 1- nwnm 2-, win 3-nunepasunud, 1,2,3 6-rerparuaponupasus-1- nnum 2-
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, Wy 3-, uim S-, unu 6-wi;, 1,2,3 4-terparunponupasus-1- unu 2-, uim 3-, unu 4-, uiu
5-, wm 6-un;, 1,2-murupponupasus-1- wim 2-, wam 3-, wim S-, wim 6-wr;, 1,4-
OUTHAPONUPA3UH-1- wnu 2-, uiny 3-ui;, 2,3-Auruaponupasut-2- wiu 3-, Win S-, uiau 6-
ui;, 2,5-nuruaponupazun-2- win 3-ui; 1,3-nuokconan-2- unu 4-, unu S-ui; 1,3-1uokcod-
2- unu 4-un;, 1,3-nuokcan-2- unu 4-, unu S-un;, 4H-1,3-nuokcun-2- unu 4-, unu S-, wim
6-un; 1,4-nuokcan-2- unu 3-, uiu S-, unu 6-ui; 2,3-aAuruapo- 1,4-1mokCcuH-2- uiu 3-, Wiu
5-, wim 6-mi;, 1,4-quokcun-2- unu 3-uir;, 1,2-gutnonan-3- wiu 4-wn;, 3H-1,2-nutnon-3-
unmi 4-, v S-wn;, 1,3-nurnonan-2- unu 4-wi;, 1,3-qutnon-2- wim 4-un, 1,2-nutuas-3-
um 4-wn;, 3,4-nurunpo-1,2-autuun-3- win 4-, una S-, wimn 6-un;, 3,6-guruapo-1,2-
IUTHUWH-3- Uy 4-uit;, 1,2-qutuun-3- unu 4-un; 1,3-gutnas-2- unu 4-, unu S5-umn;, 4H-1,3-
JUTHUWH-2- WU 4-, Win S5-, uiu 6-1in, 30KCa30MuAnH-2- Wiu 3-, unu 4-, uiu S-wui, 2,3-
OUTUAPOU30KCA30MI-2- WM 3-, UIU 4-, WK S-Wi; 2,5-AUruapon30KCca3of-2- Win 3-, Win
4-, unu S-un; 4,5-auruapon3okcason-3- unu 4-, uwin S-ui; 1,3-0kca3onuanH-2- win 3-,
uimm 4-, unu S-ui;, 2,3-aguruapo-1,3-okcaszon-2- wiu 3-, unu 4-, uwiu S-ui;, 2,5-quruapo-
1,3-okcazon-2- v 4-, wnm S-un;, 4,5-qurunapo-1,3-okcazon-2- wim 4-, unu S-un, 1,2-
OKCa3MHaH-2- Wi 3-, Wik 4-, unu S-, uiu 6-ui, 3,4-nurunpo-2H-1,2-okcasun-2- unu 3-
, Wi 4-, wnu S-, wnu 6-wui;, 3,6-nuruapo-2H-1,2-okcazun-2- unu 3-, uiu 4-, unu S-, win
6-wmi; 5,6-nurunpo-2H-1,2-okcasun-2- win 3-, unu 4-, unu S-, uiau 6-ui; 5,6-quruapo-
4H-1,2-okca3un-3- unu 4-, unu S-, unu 6-un;, 2H-1,2-okcasun-2- unu 3-, unu 4-, unu S-,
unmu 6-m, 6H-1,2-okca3un-3- unu 4-, unu 5-, unu 6-un;, 4H-1,2-okxcasun-3- wim 4-, unu
5-, umm 6-ui; 1,3-okcasuHaH-2- wnu 3-, uiu 4-, unu S-, unu 6-un; 3,4-npuruapo-2H-1,3-
OKCa3WH-2- WK 3-, win 4-, unu S-, win 6-un; 3,6-quruapo-2H-1,3-okcazun-2- unu 3-,
uim 4-, unu S-, unm 6-u; S5,6-nuruapo-2H-1,3-okcaszun-2- unu 4-, unu S-, unu 6-u; S,6-
nuruapo-4H-1,3-okcasun-2- unu 4-, wnm S-, wm 6-un;, 2H-1,3-okcazun-2- unu 4-, uim
5-, unu 6-un;, 6H-1,3-okcazun-2- nnm 4-, unu 5-, unmm 6-un;, 4H-1,3-okcazuH-2- umm 4-,
i S-, wim 6-wi; MophonuH-2- win 3-, win 4-w; 3,4-nuruapo-2H-1,4-okca3uH-2- wiu
3-, unu 4-, unu S-, unu 6-wi; 3,6-auruapo-2H-1,4-okcazun-2- unu 3-, Win S-, uiam 6-ui;

2H-1,4-oxcazun-2- unu 3-, unu S5-, unu 6-un, 4H-1,4-okcasun-2- unu 3-un;, 1,2-

OKcaszenaH-2- wid 3-, wikd 4-, i S5-, uam 6-, unu 7-un; 2,3,4,5-terparuapo-1,2-
OKCa3enuH-2- win 3-, uid 4-, win 5-, wiu 6-, unu 7-un;, 2,3,4,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, uid 4-, wina 5-, uiu 6-, unu 7-un;, 2,3,6,7-terparuapo-1,2-
OKCa3enuH-2- Wwin 3-, uid 4-, i 5-, unua 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, uwid 4-, wimi 5-, uiu 6-, unu 7-un; 4,5,6,7-rerparuapo-1,2-

OKCa3enuH-3- win 4-, win S-, unu 6-, unu 7-ui;, 2,3-nuruapo-1,2-oxkcazenus-2- uim 3-,
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uimu 4-, wnu S-, unm 6-, unu 7-un;, 2,5-quruapo-1,2-okcazenus-2- uiau 3-, uiu 4-, uiam S-
, Wn 6-, wiu 7-un, 2,7-nurunpo-1,2-oxcazenus-2- uim 3-, uiau 4-, uim S-, unu 6-, Win
7-ni;, 4,5-nurunpo-1,2-okcazenus-3- wiu 4-, unu S-, unu 6-, unu 7-un; 4,7-guruapo-1,2-
OKca3zenuH-3- uinu 4-, wiu 5-, unu 6-, unu 7-uj;, 6,7-gurunpo-1,2-okcazenus-3- wiu 4-,
Wi 5-, umn 6-, wim 7-un;, 1,2-okcazenuH-3- wian 4-, wid S-, unu 6-, unu 7-uni; 1,3-
OKcaszemaH-2- uimm 3-, wid 4-, wim S-, uam 6-, wim 7-uxi, 2,3,4,5-terparuapo-1,3-
OKcazenuu-2- umm 3-, wik 4-, i S-, wim 6-, i 7-un, 2,3,4,7-rerparuapo-1,3-
OKcazenuH-2- wiu 3-, una 4-, wiu 5-, unu 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,3-
OKCa3enuH-2- wiu 3-, unu 4-, wimi 5-, unu 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,3-
OKCa3enuH-2- uinu 4-, wim S-, unu 6-, wnm 7-ui;, 4,5,6,7-terparuapo-1,3-okcazenus-2-
uiu 4-, wnu S-, unu 6-, unu 7-un; 2,3-quruapo-1,3-okcazenun-2- uiau 3-, uiu 4-, uiam S-
, WK 6-, unu 7-ui;, 2,5-quruapo-1,3-okcazenuu-2- unu 4-, unu S-, uiu 6-, uiu 7-uin; 2,7-
auruapo-1,3-okcazenun-2- wnu 4-, unum S5-, wim 6-, wiu 7-wn, 4,5-nurunpo-1,3-
OKCa3enuH-2- Wi 4-, win S-, unu 6-, unu 7-ui;, 4,7-nuruapo-1,3-okcazenus-2- uim 4-,
Wi S-, i 6-, unu 7-wi;, 6,7-auruapo-1,3-okcazenus-2- uwiu 4-, uiau S-, wiu 6-, unu 7-
un;, 1,3-okcazenun-2- unu 4-, unu S-, uiau 6-, uau 7-un;, 1,4-oxcazenan-2- uiau 3-, Uiu
5-, unu 6-, unu 7-un; 2,3,4,5-rerparuapo-1,4-okcazenus-2- wiu 3-, Win 4-, Win S-, uinu
6-, wu 7-ui;, 2,3,4,7-rerparuapo-1,4-okcazenus-2- unu 3-, unu 4-, unu S-, wim 6-, Win
7-ni;, 2,3,6,7-Tetparuapo-1,4-okcazenus-2- wiu 3-, uimn S-, unu 6-, uiu 7-um;, 2,5,6,7-
TeTparunpo-1,4-okcazenun-2- unu 3-, uiu S-, unu 6-, unu 7-um; 4,5,6,7-rerparugpo-1,4-
OKCa3zenuH-2- unu 3-, wiu 4-, unu S-, unu 6-, unu 7-uin; 2,3-nuruapo-1,4-oxkcazenun-2-
uiu 3-, wi S-, unu 6-, unu 7-un;, 2,5-quruapo-1,4-okcazenun-2- wiau 3-, unu S-, unm 6-
, unmua 7-un;, 2,7-nurunapo-1,4-okcazenud-2- win 3-, unua S-, unu 6-, wim 7-un;, 4,5-
auruapo-1,4-okcazenun-2- unu 3-, unu 4-, unu S-, unu 6-, unu 7-un;, 4,7-nurunpo-1,4-
OKCa3enuH-2- Ui 3-, uin 4-, uiu S-, unu 6-, uiam 7-un;, 6,7-auruapo-1,4-okcazenuH-2-
unu 3-, unu S-, unu 6-, unu 7-un; 1,4-okcazenuH-2- win 3-, unu S-, unu 6-, M 7-ui;
WU30THA30JUANH-2- UK 3-, Wik 4-, unu S-ujt; 2,3-Iuruaponu30THasoni-2- Win 3-, Win 4-,
Ui S5-un;, 2,5-IUruaponu30THas3on-2- win 3-, Wi 4-, uiu S-ui, 4,5-1uruipon30Tuason-
3- uwnu 4-, wmm S-un; 1,3-tuazonuaus-2- wid 3-, uin 4-, una S-ui;, 2,3-guruapo-1,3-
THA30J-2- WK 3-, Uiy 4-, unu S-uin; 2,5-quruapo-1,3-tuaszon-2- winu 4-, unu S-ui; 4,5-
auruapo-1,3-tnazon-2- unu 4-, unu S-wui;, 1,3-tuasuHan-2- wiu 3-, uiau 4-, Win S-, uin
6-wi; 3,4-qurunpo-2H-1,3-tnazun-2- wnu 3-, unu 4-, unu S-, unu 6-ui;, 3,6-quruapo-2H-
1,3-tnasun-2- unu 3-, i 4-, unu S-, uiau 6-wi; 5,6-auruapo-2H-1,3-tnasun-2- unu 4-,

um 5-, win 6-un;, 5,6-nuruapo-4H-1,3-tuasun-2- unu 4-, unu 5-, wim 6-un, 2H-1,3-
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TUA3UH-2- WK 4-, unu S-, unu 6-ui;, 6H-1,3-tuazun-2- unu 4-, uim 5-, unu 6-un;, 4H-1,3-
TUA3UH-2- UK 4-, U S-, uiau 6-ui. Jlpyrumu npuMepamMu “reTepoLUKInIa‘ BISIOTCA
YAaCTUYHO WM TMOJHOCTBIO TUAPUPOBAHHBIA TIETEPOLMKIMYECKUM OCTaTOK ¢ 3
rerepoaromamu u3 rpynmnsl N, O u S, kak, Hanpumep, 1,4,2-a1u0Kkca3onuanH-2- Wiy 3-,
umi S-un; 1,4,2-nuokcason-3- unu S-ui; 1,4,2-guokcazunan-2- uiu -3-, Wi S-, unu 6-
ux, 5,6-gurunpo-1,4,2-nuokcasus-3-, unu S-, unu 6-ui; 1,4,2-nuokca3us-3-, uiu S5-, unm
6-mi; 1,4,2-nuokcazenan-2- win 3-, Wiu S5-, unu 6-, unu 7-un;, 6,7-quruapo-SH-1,4,2-
IUOKCAa3eNuH-3-, WK S-, uiu 6-, wnu 7-un;, 2,3-quruapo-7H-1,4,2-nuokcazenus-2- uimn
3-, unu 5-, um 6-, unu 7-ui; 2,3-quruapo-SH-1,4,2-nuokcazenus-2- unu 3-, uin S-, uiu
6-, unu 7-un, SH-1,42-guokcazenun-3-, unu 5S5-, unu 6-, wiau 7-un;, 7H-1,4,2-
AUOKCa3enuH-3-, win S5-, uiu 6-, wiu  7-un.  CTPyKTypHbIE IpPUMEPBL, NpHU

HeO6XOI[I/IMOCTI/I, AOMOJIHUTEIBHO 3aMCUICHHDBIX M'ETCPOLUKIIOB TAKXKE MPUBECACHBI HUXKE:
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Hepe"lI/ICJ'IeHHbIe BBILIC €TCPOLUUKIIBI ITPEANNOYTUTECIIBHO 3aMCIIICHBI, HAIPUMED,
BOZOPOZIOM, TaJIOTEHOM, QJIKUJIOM, TaJIOAJKHIIOM, THAPOKCH, aJIKOKCH, ILIMKJIOAIKOKCH,
APWIIOKCH, AJIKOKCHAJIKHUIIOM, aJKOKCHAJIKOKCH, LHMKJIOAJKHIIIOM, TaJOLUKIIOAIKUIIOM,
apuIIoOM, APUIIAJIKUIIOM, reTepoapuiIoM, IeTEePOLIHKIINIOM, AJIKEHHJIOM,
ANKUJIKAPOOHUJIOM,  LMKJIOAJTKUJIKAPOOHWIOM,  apuiIKapOOHMJIOM,  TeTepOapuii-
KapOOHUIIOM, AIKOKCUKApOOHHUIIOM, TUIPOKCUKAPOOHUIIOM, LIMKJIOATKOKCUKAPOOHHIIOM,
LMKJIOATKHIATKOKCHKAPOOHIIIOM, ATKOKCUKAPOOHUNIANKHIIIOM, APHITAITKOKCH-
KapOOHWIOM,  apUJIANKOKCUKAPOOHMJIANKHUIIOM,  AJKHHHJIOM,  AJKHHHUJIAJKUIIOM,
ATKUJIAIKMHUJIOM, TPUC-IKUJICHIMIAIKHHUIOM, HUTPO, aMHHO, LHAHO, TaJIOANKOKCH,
raJIOAJIKUIITHO, AJKHITHO, THAPOTHO, THAPOKCHAJKHIIOM, OKCO, Te€TepOapUIaNKOKCH,
APUIIANIKOKCH, Te€TEePOLMKIMIAIKOKCH, TeTePOLHKIMIAIKUAITHO, T[€TePOLIUKIIUIOKCH,
TeTePOLMKIINITHO, TETePOAPUIIOKCH, OHC-aIKUIAMHHO, aJKHJIAMUHO, LHKJIOAJIKHJI-
AMUHO, TUIPOKCUKAPOOHMUIATIKIIAMUHO, ATKOKCHKAPOOHMIATKUIAMHHO, apHITAJIKOKCH-
KapOOHWIAKMIIAMUHO,  aJIKOKCHKApOOHMIAJIKII(aJIKAIT)aMIHO, aMHUHOKapOOHHIIOM,
ANIKUIIAMUHOKApOOHUIIOM, OuC-aNKHIAMIHOKApOOHUIIOM, LIMKJIOAJTKUIT-aMHUHO-
KapOOHMIIOM, THIPOKCUKAPOOHUIIATKUIAMIHOKaPOOHHIIOM, AJNIKOKCUKapOOHMII-

ANKIJIAMUHOKApOOHIIIOM, apHJIAIKOKCUKAPOOHIIAIKUIIAMUHOKAPOOHUIIOM.
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Ecnu ocHOBHOE BelecTBO "3aMelleH0 OOHUM WU 00Jiee OCTaTKaMU'" U3 CIIMCKA
OCTaTKOB (= rpyIra) Wik YHABEPCATIbHO ONPENeSIEHHOM IPYIIIBI OCTATKOB, TO B KAYKIAOM
cnyqae OTO BKJIIKOYACT OHHOBpeMeHHOG 3aMCIICHUEC HECKOJIBKUMHU OANHAKOBbBIMU I/I/I/IJ'II/I

CTPYKTYPHO Pa3IMYHbIMU OCTaTKaMHU.

Ecnu p€db HUACT O HYaCTUYHO MWW MOJHOCTBKO HACBILICHHOM a30THOM
r€TCPOLUKIIC, TO OH MOXKET OBITh CBSI3aH C OCTAJIbHOM 4YaCThIO MOIJICKYJIbI KaK 4Y€peE3

YIJIepO, TaK U u4epe3 a3oT.

B kauectBe 3amecTuTenell 3aMELIEHHOTO TI€TEPOLMKIMYECKOro OCTaTKa
PacCMaTPUBAIOTCS YIOMSIHYTbIE HUKE 3aMECTUTENH, B JOMOJHEHHE TaK¥Ke OKCO H
trokco. Okcorpynma B kadecTBe 3amecturenss B atome C Koiblia B TaKOM Cllydae
O3HAYaeT, HampuMep, KapOOHWUJIBHYIO IPYINY B I'€TEPOLIMKINYECKOM Kouible. Takum
00pa3oM, MPEANOYTHTENIFHO TAK)KE BKJIFOUEHbBI JJAKTOHBI U JJaKTaMbl. QKCOTpyTIna MOKeT
TaK)ke BO3HHMKATh HA arOMaxX TeTepOLMKIIMIA, KOTOpble MOTYT CYILIeCTBOBaTh B
pa3IMYHBIX CTEMEHsX OKHUCIeHHus, Hampumep, npu N u S, u 3areM 00Opa3OBbIBATb,
Hanpumep, nyxsaneHTHbie rpynnbl N(O), S(O) (Taxke cokpaenHo SO) u S(O); (Takxke
cokpameHHo SO2) B rerepouukiandeckoM kosblie. B cinydae rpynn —N(O) u —S(O),

COOTBCTCTBCHHO, BKJIKOYUCHDBI oba OHAaHTHUOMEpPA.

CornacHo n300peTeHn0 TePMUH "reTepoapiul” 03HAYaeT reTepoapoMaTHIECKIe
COEANHEHHs], TO €CTh IOJIHOCTBK) HEHACBILEHHbIE apOMATUYECKUE T€TePOLIMKINYECKUE
COEUHEHMs], IPEANIOYTUTENbHO 5-7-4sleHHOe KoabLo ¢ 1 - 4, npeanodyrurensHo 1 - 2
OIMHAKOBBIMH HWJIM DPa3JIMYHBIMU TerepoaToMamu, npenmnoututensHo O, S wmm N
CornacHo U300pPETEHHUIO reTepoapuiIbl MPEACTABIIIOT co00M, Hanpumep, 1H-muppoi-1-
wi, 1H-muppon-2-un; 1H-nuppon-3-un;, ¢ypan-2-wn;, GypaH-3-wi, THEH-2-WI;, THEH-3-
un, 1H-umunazon-1-un;, 1H-umugazon-2-nn, 1H-umunazon-4-un; 1H-umuaazon-5-u;
1H-nupazon-1-un;, 1H-nupaszon-3-un, 1H-nupazon-4-wn;, 1H-nupazon-S-un, 1H-1,2,3-
tpuaszon-1-un, 1H-1,2,3-rpuazon-4-un, 1H-1,2,3-rpuazon-5-un, 2H-1,2,3-rpuazon-2-umn,
2H-1,2 3-tpuazon-4-un, 1H-1,2,4-tpuason-1-un, 1H-1,2,4-tpuazon-3-un, 4H-1,2.4-
Tpuazon-4-un, 1,2 4-oxcanuason-3-un, 1,2,4-oxcanguazon-S-un, 1,3,4-oxcanuazon-2-ui,
1,2,3-okcamnazon-4-un, 1,2,3-oxkcamgmazon-5-mi, 1,2,5-okcamnazon-3-uil, a3enuHMI,
NUPUAWH-2-WI, TNUPUAMH-3-WI, NUPUAWH-4-UJ, MNUPA3UH-2-WI, NUPA3UH-3-UJI,
MUPUMUIUH-2-WJI, TUPUMUANH-4-WUJ1, TUPUMUANH-S-WI, TUPUAA3UH-3 -1, TUPUAA3UH-4-
un, 1,3,5-tpuasun-2-un, 1,2,4-rpuasun-3-un, 1,2,4-tpuasun-5-un, 1,2,4-rpuasus-6-uin,

1,2,3-tpunazun-4-un, 1,2 3-tpuasun-S-una, 1,24-, 1,3,2-) 13,6- u 1,2,6-okcazunuin,
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HM30KCa30JI-3 -1, H30KCa30JI-4-1J1, H30Kca30J-5-mi, 1,3-okca3oin-2-ui, 1,3-okca3on-4-u,
1,3-okcaz0m-5-uj1, U30THA30J-3-UJl, U30THA30I-4-UJI, U30THa30-S-ui, 1,3-Thazon-2-um,
1,3-tuazon-4-un, 1,3-tuazon-5-un, 1,3,4-ruanuazon-2-un, 1,3,4-ruaguazon-S-unu, 1,2,4-
THaaua3on-5-un, 1,2, 4-tuanmazon-3-un, 1,2,5-tmaguaszon-3-wmn, 1,2,5-tuagnason-3-ui,
1,2,3-tmaguazon-4-un, 1,2, 3-tmagua3on-5-uja,  OKCENMWHWJ,  ThenuHwn, 1,2.4-
Tpuaszojgonun u 1,2.4-nuazenunun, 2H-1,2,3,4-rerpazon-5-un, 1H-1,2,3 4-rerpaszon-5-
un, 1,23 4-okcarpuaszon-S-un, 1,2,3,4-tuarpuaszon-S-un, 1,2,3,5-okcarpuazon-4-un,
1,2,3,5-tnatpuazon-4-wi. I'eTepoapuiibHble TPYIIBI COTIACHO H300PETEHHUI0 MOTYT
OBITH JOTMOJIHUTEIBHO 3aMEIeHbl OMHUM WU 0oJjiee, OAMHAKOBBIMU WJIM PA3IUYHBIMU
ocratkamu. Ecmu paBa CocemqHMX aToMa yriiepoja BXONAT B COCTaB JAPYroro
apOMAaTHYECKOro  KOJIbIIa, TO OHHM MPEACTABISIOT COOOH  aHHETUpPOBAaHHBIE
reTepoapoMaTHYECKIe CUCTEMBI, TAKHE KaK OEH30KOHIEHCUPOBAHHBIE JIM MHOTOKPATHO
aHHEJIMPOBAaHHBIE TeTepoapoMatrhl. I[IpenmoOYTHUTENBHBIMU  SIBJISIFOTCS, HAmpUMep,
XUHOJIUH (HampuMep, XUHOJNUH-2-WJI, XUHOJHH-3-WI, XUHOJUH-4-WUJI, XUHOJWUH-5-HII,
XUHOJINH-0-HJI, XUHOJINH-7-HJI, XUHOJINH-8-1JT); U30XUHOJIMH (HapuMep, N30XHUHOJH-
1-un, W3OXUHONWH-3-UJ, WU3OXUHOMUH-4-UJI, HU30XUHOJUH-5-UJI, WU3OXUHOJUH-O-UII,
W30XUHOJIMH-7-WUJI, W30XHHOJUH-8-WJT), XWHOKCAJIWH, XWHA30JHMH, LWHHOJIWH, 1,5-
Harupunus; 1,6-vadpTupunun; 1,7-nadtupunuy; 1,8-Hadrupunun; 2,6-HadTUPUANH,
2,7-nadrupunns; Guanazvx; MUPUIONHPAZUH, MTUPUIONHUPUMUINH, MTUPUAOTUPHIA3HH,;
Pteridine; nupumunonupumunus. [IpuMepamu rerepoapuia Takke sBISIOTCS S- HiH O-
YJIeHHbIe OEH30KOHIEHCHPOBaHHbIE Koybla 13 rpynnel 1H-unnon-1-una, 1H-unnon-2-
wna, 1H-uanon-3-una, 1H-uanon-4-una, 1H-unnon-5-una, 1H-ungon-6-una, 1H-unagon-
7-una, 1-Oenzodypan-2-unma, 1-Oenzodypan-3-una, 1-Oensodypan-4-uma, 1-
oenzodypan-S-una, 1-6en3odypan-6-una, 1-6ensodypan-7-una, 1-6eH3oTrodeH-2-1a,
1-6en3otnoden-3-una, 1-6enzornoden-4-una, 1-6enzornoden-S-una, 1-6eH3oTuoden-
6-una, 1-6enszoruoden-7-una, 1H-unnazon-1-una, 1H-unnason-3-una, 1H-unnazomn-4-
wia, 1H-wapazon-5-uma, 1H-uanazon-6-mna, 1H-wmupazon-7-mna, 2H-wmHpmazon-2-una,
2H-nunpazon-3-una, 2H-unnazon-4-una, 2H-unnazon-5-una, 2H-unpazon-6-una, 2H-
uHAa301-7-una, 2H-m3oungon-2-wna, 2ZH-uzounpon-1-uma, 2H-uzoungon-3-uma, 2H-
nzouHnon-4-una, 2H-uzounnon-5-una, 2H-uzounnon-6-una, 2H-uzoungon-7-una, 1H-
Oensumunaszon-l-uma, 1H-Oensumupason-2-una, 1H-Gensumupazon-4-una, 1H-
Oensumunazon-S-unma, 1H-Oensumupazon-6-una, 1H-Oensumunpazon-7-uma, 1,3-
Oen3okcason-2-una, 1,3-0en3zokcazon-4-umna, 1,3-0enzokcazon-5-una, 1,3-0eH30Kca301-

6-una, 1,3-OenH3okcazon-7-una, 1,3-Oenstuason-2-una, 1,3-Oenstuazon-4-uma, 1,3-
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Oenstuazoa-S-una, 1,3-0eH3tuazon-6-una, 1,3-6en3ruazon-7-una, 1,2-6eH31U30Kca30J1-3-
una, 1,2-0ensusokcason-4-mna, 1,2-OeH3u3okca3on-5-una, 1,2-OeH3U30KCa30J-0-1a,
1,2-0eH3u3okcason-7-una, 1,2-0ensuszoruazon-3-una, 1,2-0eH3uzornazon-4-una, 1,2-

OeH3M30THAa30JI-5-1ja, 1,2-0eH3u30THa30/-6-1ua, 1,2-0eH31u30THA301-7-1Ja.

Tepmun "ranoren" o3Havaer, Hanpumep, GTop, Xyuop, Opom wn ioxa. Ecnu stot
TEPMHH HCTOJB3yeTCs IJisi 0003HAYEHHUs] OCTaTKa, TO "rajoreH" O3HadaeT, Harpumep,

aToM ¢Topa, xJjiopa, OpomMa uiu Hona.

CornacHo u300pereHHo, "alkuia"' O3HAYae€T HACHIIIEHHBIA YIJIEBOIOPOIHBIN
OCTAaTOK C MPSIMOH MJIM Pa3BETBICHHON OTKPBITOH LIETIbIO, KOTOPBIN MPH HEOOXOIUMOCTH
3aMeIleH ONMH WJIM Oojiee pas, M B IOCIEIHEM ClIydae Ha3bIBACTCS "3aMELICHHBIM
ankwioMm". IlpeanodrurenbHbIMU 3aMECTUTENSIMU SIBIIIIOTCS ATOMBI FaJION€Ha, aJKOKCH-,
raJIOAIKOKCH-, LIUAHO-, AJKWJITHO-, TaJIOANKUITHO-, HJIOAJKWII-, AJKOKCHKapOOHHII-,
TUAPOKCUKAPOOHMII-, TE€TEPOLMKIHU-JI, TeTapiil-, apuji-, aMHHO- WJIM HHUTPOTPYIIIIEL,
0COOEHHO MPEANOYTUTENbHBIMH SIBJISTFOTCS. METOKCH, METHUL, (PTOPAJIKIII, LIMAHO, HUTPO,
¢rop, xop, Opom wu tioxn. [IpucraBka "mo" Takxke BKIFOUAET KOMOMHALIMIO PA3JTUYHBIX

AJIKWIBHBIX OCTATKOB, HAITPUMEP, METUJI(STHI) WJIH STUI(METHI).

"Tamoankun", "-ankeHun" u "-ankuHUI" O3HAYAET YACTUYHO HWJIU IMOJHOCTBIO
3aMEeLEeHHbIA OAMHAKOBBIMU MJIU PA3JIMYHBIMU aTOMaMH TajioTe€Ha aJIKWJI, aIKEHUJT WIH
ANKUHWI, HAampyUMep, MOHOTAJOANKWI (= MOHOTAJIOTeHAJKUII), Kak, Harpumep,
CH,CHCl, CH2CH:Br, CHCICH3, CH2Cl, CH,F; nepranoankun, kak, Hanpumep, CCl3
CCIF,, CFCly, CF,CCIF,, CF,CCIFCF3; nonmuranoankun, kak, Hanpumep, CH>CHFCI,
CF,CCIFH, CF,CBrFH, CH>CF3; npu 5TOM TEpMHH MEprajoajiKui TaK:Ke BKIFOYAET B

ceOst mepTOpaNIKIII.

"HacTMYHO (PTOPHPOBAHHBIA ANKMJI"' O3HAYAET HACBILICHHBIH YTJIEBOAOPOA C
NPSIMOH MJIM PA3BETBIICHHON LIEMbIO, KOTOPBIH OfMH wiu Oosiee pa3 3amerneH Gropom,
NPUYEM COOTBETCTBYIOIIHNE aTOMbI (PTOpa MOTYT HAXOOUTHCS B KAUECTBE 3aMECTUTENEH
Ha OJHOM WJIH OoJiee pa3IMYHBbIX aTOMax yIiepoja B YINIEBOIOPOJHON LETH C MPSIMON
WM pa3BeTBIEHHON nenbio, kak, HanpuMmep, CHFCH3, CH,CH>F, CH>CH,CF3, CHF,,
CH,F, CHFCF,CFs.

"T'anoankokcu" mpencraBisier coboii, nHampumep, OCF3;, OCHF,, OCHyF,
OCF,CF3;, OCH2CF3; u OCH2CH:Cl; To >xe camoe OTHOCHUTCS K TAJIOATIKEHIITY U APYTUM

OoCTaTKaM, 3aMCIICHHBIM I'aJIO'CHOM.
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Tepmunr "(C1-C4)-anxun", mNpUBENEHHBII B KauecTBe IpUMepa, O3HAYAET
COKpalleHHOe O0O3HaueHUe "MPsIMOJIMHEHHBIA WM pa3BeTBJICHHbIN ankwi' ¢ 1 - 4
aTOMaMu yIJepoAa, COOTBETCTBYIOLIUM AWana3oHy Ajst aToMoB C, TO €CThb BKJIIOYAeT
octatku 1-mpomwn, 2-nporwi, 1-Oytwi, 2-OyTui, 2-MeTHINPONMI WM TPeT-OyTHIL
OO1mue ankuIbHbIE OCTATKHU ¢ OOJIBIINM 4eM YKa3aHHbIH quana3on aroMos C, Hanpumep,
"(C1-Ce)-ankmn", COOTBETCTBEHHO, TAK)KE BKJIIOYAIOT AJIKUJIbHBIE OCTATKH C MPSIMOM
LEeNb0 WM pPa3BETBJIIEHHbIE C OoNpIUM KojuyecTBOM atomoB C, TO eCTh, B

COOTBETCTBHUU C MPUMEPOM, TaKXKe aJKUJIbHbIE OCTAaTKH ¢ S 1 6 atomamu C.

3a UCKIIFOYEHHEM CJIydaeB, KOraa yKa3aHO MHOE, B Cy4ae C yrieBOAOPOIHBIMU
OCTaTKaMH, TAKUMH KaK aJIKUJIbHBIE, AJIKEHUJIOBBIE U aJTKUHUJIbHBIE OCTAaTKH, & TAKXKE B
cy4dae CO CJIOKHBIMHU OCTaTKaMU, HU3IIHME YIJIEPOAHbIE CTPYKTYpPbI, HArpumep, ¢ 1 - 6
aTOMaMM yIJiepoja WM B ClAy4dae C HEHACBIIEHHbIMU rpynmnamMud ¢ 2 - 6 aromamu
yIJIEpOAa, NMPEANOYTUTEIbHBIMU SIBJISIIOTCSl JIKUJIbHBIE OCTATKH, a TAK)XKE B CIydae CO
CJIO’KHBIMHM OCTAaTKaMHM, TAKUMH KaK aJIKOKCH, FaJOAJIKUI U T. 1., HAIPUMEP, METUJI, STHJL,
H- WJTA U30MPOITIIL, H-, U30-, TPET- WJTH 2-OyTHII, IEHTUJI, TeKCUJI, KAK H-Te€KCHII, U- TeKCHIT
u 1,3-quMeTmOyTHII, TeNTHIIbI, TakKhe Kak H-TenTwi, |-merwnrekcmn u  1,4-
OUMETHIINEHTIUT,  QJKeHWI- W QJIKHHWIOCTATKU  OOO3HAYalOT  BO3MOJKHBIC
HEHACBILEHHbIE OCTATKHU, KOTOpPbIE€ COOTBETCTBYIOT AJKWIBHBIM OCTaTKaM, KOTOpPBIE
OTJIMYAKOTCS TEM, YTO OHU COAEPIKAT, IO MEHbUIEH Mepe, OJHY IBOMHYIO WJIH TPOUHYIO

CBA3b.

Tepmun "amkeHuna" B UYAaCTHOCTH, TaKXKe BKIIOYAET MPSMOJIMHEHHbIE WIH
Pa3BETBJIEHHBIE YTJIEBOJOPOIHbIE OCTATKH C OTKPBITOM LEMbI0, MMEIOIIHE OoJiee OTHOM
IBOMHOM CBsi3u, Takue Kak 1,3-OyTanuenun u 1,4-neHTagueHm, HO TAK)Ke aJlJICHUIbHbIE
WM KyMYJICHUJIbHbIE OCTaTKU C ONHOH wiau Oojiee KyMyJHPOBAHHBIMU JBOHHBIMHU
CBsI3sIMH, Kak, Hampumep, ajutenun (1,2-mpomanuenwn), 1,2-Oyraguenwn u 1,2 3-
MIEHTATPUEHIUT. AJIKEHUJT O3HA4YaeT, HapuMep, BUHWI, KOTOPBIA MPH HEOOXOIUMOCTH
MOKET OBITh 3aMelleH JPYTrUMH aJKWJIbHBIMU OCTaTKaMH, Hampumep, (HO He
orpannuuBasick 3TuM) (C2-Ce)-ankeHui, Takoh Kak 3TeHW, 1-poneHut, 2-nponeHu, 1-
MeTmTeHm, 1-Oyrenwn, 2-Oyrenmn, 3-Oyrenwn, 1-merun-l-nponeHwn, 2-meTwi-1-
MPONEHUJ, 1-MEeTUN-2-TPONEHUN, 2-METHII-2-TPONEHW, |-TIEeHTeHW, 2-NEeHTeHW!I, 3-
neHTeHw1, 4-neHreru, 1-merwmn-1-0yrenmn, 2-metui-1-0yrennn, 3-metw-1-0yTeHun,
I-metun-2-Oyrenwn, 2-metun-2-0yTeHun, 3-MeTui-2-0yteHu, 1-metun-3-Oyrenun, 2-

MeTm-3-0yteHmn, 3-mermn-3-Oyrenwn, 1,1-numerun-2-nponenwn, 1,2-numerni-1-
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nponeHus, 1,2-numerun-2-nponenun, 1-stun-l-nponenun, 1-stun-2-nponenun, 1-
TEeKCEHWI, 2-TeKCEHWJI, 3-TeKCEHWJI, 4-TeKCeHUN, S-rekceHun, 1-metun-1-nenrenun, 2-
MeTWI-1-neHTeHus, 3-MeTwi-1-nenTeHun, 4-MeTui-1-neHTeHus, |1-MeTu-2-nmeHTeHnI,
2-METUJI-2-TIEHTEHUJ,  3-METUJI-2-TIEHTeHW,  4-METUJI-2-TIeHTEHNI, I-meTun-3-
MEeHTEeHWI, 2-MEeTUJI-3-TIEHTEHWI, 3-MEeTUJI-3-TIeHTeHWJI, 4-MeTUJI-3-NeHTeH, 1-MeTu-
4-TIeHTeHUN, 2-MeTHI-4-TIeHTeHWI, 3-MeTWI-4-NIeHTeHu, 4-mMeTtuia-4-nenrenun, 1,1-
aumetun-2-oyrenwn, 1,1-numernn-3-Oyrenun, 1,2-qumerun-1-Oytenwn, 1,2-numeru-
2-0yrenun, 1,2-numerun-3-Oyrennn, 1,3-qumerun-1-Oyrenun, 1,3-numeTnn-2-0yTeHu,
1,3-nmumernn-3-Oyrenmn,  2,2-numerun-3-Oyrenwn, 2,3-gumerwn-1-Oyrenwn,  2.3-
auMeTun-2-oyrenwn, 2,3-nuMetui-3-0yrenun, 3,3-gumerin-1-0ytenwn, 3,3-IuMeTuI-
2-0yrennn, 1-otun-1-Oyrenwn, 1-3Tun-2-Oyrenmn, 1-stun-3-Oyrenmn, 2-3Tui-1-
OyTtenun, 2-3Tun-2-0yrenun, 2-3Tun-3-0yrenun, 1,1,2-rpumernun-2-nponeHu, 1-3tui-1-

METUJI-2-IPONEeHU, 1-3Tui-2-MeTui-1-nponenun u 1-3Tuin-2-MeTusn-2-nporneHun.

TepMun "ankuHun" Takke BKJIIOYAaeT NPAMOJIUHEHHbIE WM pPa3BETBJICHHbIE
yTJICBOIOPOMHBIE OCTATKH C OTKPBITOU LEMbIO, HMEIoIIre 0ojiee OMHONU TPOWHOM CBSI3U
WIA TakXke ¢ OAHOH wmin Oojee TPOWHBIMH CBS3SIMH M OOHOH MM Oojiee OBOMHBIMU
CBsI35IMH, KakK, Harpumep, 1,3-Oyrarpuenun nnu 3-nentes-1-uH-1-un. (C2-Co)-Ankunun
O3Ha4aeT Hampumep, 3TUHWI, l-nponuHun, 2-nponuHui, l-byrunun, 2-bytunun, 3-
bytunun, 1-metun-2-nponununsi, 1-neHTUHWI, 2-NEHTUHN, 3-IEHTUHW, 4-IIEHTUHUIL, 1-
MeTHI-2-0OyTuHM, 1-MeTrn-3-0yTiHn, 2-MeTii-3-0yTiuan, 3-metui-1-0ytunmn, 1,1-
OUMETUI-2-TIPONUHUI, |-3TUN-2-NpONUHWI, |-TeKCUHW, 2-TeKCUHUJ, 3-TeKCUHUJ, 4-
TeKCUHMJI, S-TeKCHHUJI, |-MeTHN-2-NIeHTUHUJI, |-MeTuia-3-neHTuHu, |-MeTtun-4-
TEHTUHWII, 2-METHUJI-3-TIEHTUHWI, 2-MeTHI-4-IeHTUHWI, 3-MeTuJI- | -TIeHTHHWII, 3-MeTHII-
4-nieHTUHWN, 4-MeTwI- | -neHTHHI, 4-MeTu-2-nieHTuHu, 1, 1-numernn-2-0ytunun, 1,1-
auMeTun-3-OytuHm, 1,2-numernin-3-0ytuami, 2,2-muMeTi-3-0yTuHuI, 3,3-1uMeTuI-
1-6ytuann, 1-3THn-2-O0ytunun, 1-5Tun-3-OytuHwn, 2-3Tui-3-OytuHma u 1-3THi-1-

METHUJI-2-TIPONTUHHUIL.

Tepmun "umknoankun" o3Ha4aeT KapOOUMKINIECKYIO HACBIIIEHHYIO KOJBLIEBYIO
CUCTEMY C TMPEANOYTUTEIIBHO 3 - 8 KOJIBLIEBBIMHU C aTOMaMH, HAIIPUMEPOM,
LHUKJIOMPOINJIOM, LII/IKJ'IO6YTI/IJ'IOM, OUKJIOIIEHTHUJIOM 501041 IMUKJIOT'CKCHIIOM,
AOIMOJIHUTEJIbHO 3aMCIICHHBIMU, IMPU HeO6XOI[I/IMOCTI/I, NpEeANOUTUTEIIbHO BOOOPOAOM,
aJKWI, aJIKOKCH, [IUaHO, HUTPO, AJKUJITHO, FaJOAJIKUITHO, TaJIOTeH, alKeHW, aJIKUHUI,

raJJoaJKuI, AMHUHO, AJIKHJIAaMHUHO, 6I/IcaJ'IKI/IJ'IaMI/IHO, aJ'IKOKCI/IKap6OHI/IJ'I,
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TUAPOKCUKAPOOHWII, apUIIaIKOKCHKapOOHMI, aMUHOKApOOHWII, aJKMJIAMUHOKApOOHWIL,
LUKJIOANIKUIIAMUHOKapOoHmI. B cnydae, npu  HEOOXOIUMOCTH, 3aMEIEHHOT'O
LUKJIOAJIKMJIA, TaKXKe BKJIFOYEHBI ITUKIMYECKHE CHUCTEMBbI C 3aMECTHTEJSIMH, MpUYeM
3aMECTHUTENM C JBOMHOH CBA3BIO B LUKJIOAJKHJIBHOM OCTAaTKE BKIIIOYAIOT, HANPHUMEp,
ANKUJIMICHOBYIO TPYIIY, TaKyl Kak METWIHAEH. B ciydae, mpu HEOOXOAMMOCTH,
3aMEIICHHOTO LHMKJIOAJIKUJIA, TAKXKe BKJFOYEHBbI MOJIHULIUKIMYECKUE anu(paTHIeCcKue
cuUCTeMbl, Kak, Hampumep, Ounmkio[l.1.0]0yran-1-un, Owunwmkio[1.1.0]0yTan-2-wun,
ounmkio[2.1.0Jmenran-1-wn, ounmkio[ 1.1.1]nenran-1-wn, 6urmkio[2.1.0]nenTan-2-un,
ounmkiio[2.1.0JmeHTaH-5-wun, ounmkno[2.1.1]rexcu, ounmkno[2.2. 1 rent-2-um,
ounmkio[2.2 2Jokran-2-wn, Ounmkio[3.2.1]okran-2-mi, Ouwkio[3.2.2 |HoHaH-2-u,
ajaMaHTaH-1-un1 M agamMaHTaH-2-WJ, a TakXKe CHUCTeMbl, Kak, Hampumep, 1,1'-
Oon(tmxnonponuin)-1-u, 1, 1'-0u(uUKIOTIPOITHIT )-2-HJT. BripaskeHnue "(C5-Cr)-

LIUKJIOAJIKUI" O3HA4aeT COKpalleHHOe OOO3HAa4YeHHEe LMKJIOAJKMIA ¢ 3 - 7 aroMaMu

yriepoaa, B COOTBETCTBUU C AUAITA30HOM, YKa3aHHBIM JJI1 aTOMOB C.

B cnyuae 3aMeIeHHOTO UUKIOATKUJIA CIHPOLUKIHYECKHE annupaTudeckue
CHUCTEMBI TAK>KE BKJIFOUAIOT, KaK, Hanpumep, cnupo[2.2 Jnent-1-un, cnupo[2.3 Jrexc-1-un,
cniupo[ 2.3 |rekc-4-un, 3-cnupo[2.3|rekc-5-un, cnupo[3.3]rent-1-un, cnupo[3.3|rent-2-

nJI.

"LuknoankeHun" o3Ha4aeT KapOOLMKINYECKYI0, HEAPOMATUYECKYIO, YaCTUYHO
HEHACBIIIEHHYIO KOJIBLIEBYIO CUCTEMY, MPEANOUYTUTENBHO ¢ 4 - 8 aromamu C, Hapumep,
l-umknoOyTenun, 2-UMKJIOOYTEHWN,  |-IUKJONMEHTEHWN,  2-IUKJIONEHTEHWI, 3-
LIUKJIONIEHTEHWT, WKW |-IUKJIOTEKCEHWI, 2-IHUKJIOTE€KCEHWI, 3-IUKJIOreKceHmr, 1,3-
LIUKJIOTeKCAAUEHWI, Wi  |,4-IIUKJIOTeKCAANeHII, TIPUYeM TakKXe  BKJIFOUYEHbI
3aMECTUTENN C JIBOMHOH CBS3bI0O B IIUKJIOAJIKEHUJIBHOM OCTaTKe, Hampumep,
ANKWIUIAEHOBAsl TPYINa, Takas Kak MeTuiuaeH. B ciydae, mpu HeoOXOIUMOCTH,
3aMEIEHHOrO UKJIOAIKEHHJIA, COOTBETCTBYIOIINM 00pPa30M MPUMEHSIOTCS MOSICHEHHSI

K 3aMCIICHHOMY LUKJIOAJIKHITY.

Tepmun "ankumunpen", Hampumep, Takke B ¢opme (Ci-Cio)-ankwiuneHa,
O3HA4aeT OCTATOK YIVIEBOJOPOAHOIO OCTaTKa C MPsIMOM MJIM Pa3BETBIECHHON OTKPBITON
LETIbIO, CBSI3aHHOTO JABOMHOM CBsA3bIO. Ilo cBOell mnpupome B KadecTBE MeCTa
MPUCOEAMHEHHUS QJKWINUAEHA BO3MOXHBI TOJIBKO MOJIOKEHHS B PACCMaTPUBAEMOM
OCHOBHOM BEINECTBE, B KOTOPBIX ABa aToMa H MOTyT ObITh 3aMEHEHBI JBOWHOMN CBS3BIO,

octatkamu siBistores, Hanpumep, =CHz, =CH-CH3, =C(CH3)-CH3, =C(CH3)-C2Hs nnu
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=C(C2Hs)-C,Hs. LluknoankuianaeH o3HadaeT KapOOLMKIMYECKUA OCTATOK, CBSI3aHHBIN

JIIBOMHOMU CBSI3bIO.

"ANKoKCHanKuI" O3Ha4aeT OCTaTOK, CBSI3aHHBIM uUepe3 aJKWIbHYIO Ipymmy, a
,,AJIKOKCHAJIKOCH» O3HA4aeT aJKOKCHAJKMIIBHBIH OCTAaTOK, CBA3aHHBIA uepe3 aToM
KHCJIOPOAA, HanpuMep, (HO He OTPAaHMYHMBASICh STHM) METOKCHMETOKCH, METOKCUITOKCH,

STOKCHUOITOKCHU, MECTOKCHU-H-TTPOITUIIOKCH.

"Apwnankun" o03HauaeT "OCTaTOK, CBS3aHHBIA C AaJIKWJIBHOW TPyMIon",
"reTepoapunankui’ O3HA4YaeT TIeTepOapUJIbHBIM OCTATOK, CBSI3aHHBIM C aJIKMIBHOM
IPYMNIIOH, U "reTepoLMKINIIANKII" O3HaYaeT reTepOLUKINIbHBIN OCTATOK, CBSI3AHHBIN €

AJIKUJIBHOU IPYIIION.

"[{uknoankunankua" oO3HauaeT CBSA3aHHBIN uepe3 AaJKWIbHYK TIpYIIy
LUKJIOANKUIBHBI ~ OCTaTOK,  Hampumep, (HO HE  OTrPaHUYHMBAsACH  STHM)
LUKJIONPONUIMETII, LHUKJIOOYTHJIMETHI, LUKJIOMEHTHJIMETUN, LHKJIOT€KCHIMETHII,
I-mmxnonponuisT-1-ui, 2-nukiaonponuiaT-1-un, 1-nuknonponuinpon-1-un, 3-nukio-

MPOMUIIIPON- 1 -1t

CornmacHo wu300peTeHHI0 "TaoANKUATHO" O3HA4aeT - OTHAEIbHO WM Kak
KOMIIOHEHT XHUMHYECKONH TIpynmbl - TMPSAMOJUHENHHBIM WM pa3BETBICHHBIA S-
raJIOTeHAJIKWIL, MPEANOUTUTENBHO ¢ 1 - 8, mian ¢ 1 - 6 atomamu yriepona, TakOW Kak
(C1-Csg)-, (C1-Co)- mnu (C1-C4)-ranoankuiaTuo, Harnpumep, (HO He OrpaHUYHBASICH STHM)
tpudropmernnTro, nenradgropaTuaTHO, HudTOopMeTmn, 2,2-nudropat-1-unruo, 2,2,2-

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

"Tanouuknoankun" oO3HavaeT YaCTUYHO MM MOJHOCTBI  3aMELIEHHBbII
OJMHAKOBBIMH WJIM PAa3IMYHBIMU aTOMaMHU rajoreHa, kak, mHanpumep, F, Cl u Br, win
raJIOAJIKIIIOM, KaK, HalpuMep, TPUPTOPMETHIIOM HITH TUPTOPMETHIIOM LIUKJIOATKUI UITH
LUKJIOAJIKEHWI, Harnpumep, |-¢propuukionpon-1-nn, 2-¢propuuknonpon-1-wr, 2,2-
mudropuukionpon-1-un, 1-¢propuuknodyr-1-nmn, 1-tpudropmernnmukionporn-1-wm, 2-
TpudropmeTrnmkIonpon-1-mw,  1-xjaop-uukionpon-1-ui,  2-XJIOPUHUKIONPOI-1-1,

2,2-nuxopunkionpon-1-mi, 3,3-1udTopuukio0yTwI,

Ecnu coenmuHeHHMs TOCPEACTBOM BOIOPONHOIO CIBUTa MOTYT OOpPa3OBbIBATH
TayTOMEPBI, KOTOPBIE CTPYKTYPHO (HOpMabHO He ObLIH OBl OXBa4eHbI 001IeH HOpMyITOi
(I), To 3TH TayTOMEPHI, TEM HE MEHEE, BKJIIOYEHBI B ONpeAeNieHNe COSANHEHUs o0Iei

¢dopmsl (I) cormacHo H300pPETEHHIO, €CITH TOJIBKO MPEAMETOM PACCMOTPEHUS HE SIBIISIETCS
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KOHKpeTHBIH TayToMep. Tak, Hampumep, MHOTHE KapOOHWJIbHbIE COENUHEHHS MOTYT
NPUCYTCTBOBaTh Kak B KeTodopMe, TaKk M B €HOJbHOH (opme, mpuueM ode Gpopmbl

OXBaTBIBAIOTCSI ONpeniesieHneM coennHeHust ooen popmysl (I).

B 3aBuCHMOCTH OT THIIA U CBA3M 3aMecTHTeNel coennnenus odmen Gpopmyisl (1)
MOTYT TPHCYTCTBOBaTb B BHIE crepeon3omepoB. Hacrosimas obmas ¢opmyna (1)
BKJIFOYAET B Ce0s1 BO3MOJKHBIE CTEPEOM30MEPBI, KOTOPbIE OMPENENAIOTC HA OCHOBAHUHU

CBOEH  KOHKPETHOW TpexMepHOWl  (OpMbl, Kak, HampuMep, OSHAHTHOMEPHI,

>
nuactepeomepsbl, usomepel Z u E. IlpucyrcTByror, Hampumep, omHa wim Ooee
AJIKEHWJITPYIII, COOTBETCTBEHHO, MOTYT BCTPEYaThCs nuacrepeomepsl (u3omepsl Z u E).
[IpucyTcTBYIOT, HampuMep, OAMH WK Ooyiee aCMMMETPUYECKHX aTOMOB YIJIEPOAa,
COOTBETCTBEHHO, MOT'YT BCTPEYaThCsl SHAHTHOMEPHI U uactepeomepbl. CTepeon3oMepsl
MOJYy4ar0T U3 CMecel, BO3HUKAIOIUX B MIPOLECCE MOJMy4YeHUs], OOBIMHBIMU CIOCO0aMu
pasmeneHusi. Xpomarorpaduyeckoe paslIeleHHe MOXKHO  BBINOJHATH KaKk B
AHATUTUYECKOM MacmrTade sl  ONpedeNieHHss HSHAHTHOMEPHOrO W30BITKA HIIN
IMaCTEPEOMEPHOro M30bITKAa, TaK M B MpPEMapaTHBHOM Macuitabe Uil MOJyYeHHs
UCTIBITYEMBIX O0pa3loB 1Js1 OMOJOTHMYECKUX HCMbITaHUH. Tak ke CTepeonu30OMepbl
MO’KHO TMOJIy4aThb CEJEKTUBHO IyT€M IIPOBEAEHUS CTEPEOCETEKTUBHBIX pEaKLMi ¢
UCTIOJIb30BAHMEM  ONTHYECKH  aKTHBHBIX ~ MCXOOHBIX  MATepHaloB  W/HIK
BCIIOMOTATeJIbHBIX BEINEeCTB. TakuM 00pa3zoM, H300peTeHHe TakkKe OTHOCHTCS KO BCEM
cTepeousoMepaM, MpeaycMoTpeHHbIM o01meit gopmy:oit (I), HO He yka3aHHBIM B HX

KOHKPETHOH cTepeodopMe, a TAKIKE UX CMECSIM.

Ecnu coenuHeHuss moiy4aroT B BHUAE TBEPABbIX BEIIECTB, UX TAaKXKE MOXKHO
OYMCTUTh TOCPEACTBOM NEPEKPUCTA/UIM3ALMU WU BbiBapuBaHus. Eciu oTaenbHbie
coenuHenwus (I) HeNb3s1 yAOBIETBOPUTENBHO TOCTY THBIMU TIOJYYUTh OMTUCAHHBIMU HIKE

crioco0aMH, UX MOJIYYAKOT MyTeM AepUBaTH3ANH APYTUX coenrHeHui (I).

B cBsi3u ¢ BeIeneHneM, OYUCTKON U pa3feeHueM CTEPEOU30MEPOB COENMHEHUI
obmeit ¢opmyner (I) paccmaTpuBarOTCsT CHOCOOBI, KOTOPbIE XOPOIIO H3BECTHBI
CMeLUAINCTaM B PaAMKaX aHAJIOTHYHbBIX CIy4aeB, HapuMep, GU3NUecKre METOIbI, TAKHUE
KaK KPUCTAJUIM3ALUs, Xpomarorpaduueckue MeTonbl, B OCOOEHHOCTH KOJIOHOYHAS
xpomarorpadpus u BOXX (Bpicokast KHIKOCTHas xpomarorpadusi Mo AaBIECHHEM),
IUCTHJUISALMS, B COOTBETCTBYIOLIUX CIIy4asix, IPHU MOHMKEHHOM JaBJICHUH, SKCTPAKLIHS
U JIPyTHe METOIbl, B COOTBETCTBYIOIIUX CJIy4YasiX OCTABLIMECS CMECH OOBIYHO MOKHO

pa3genuTh XpoMaTorpaduueckuM pasleseHreM, HalpuMep, Ha XHUPaJbHBIX TBEPIbIX
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¢azax. [{nst mpenapaTUBHBIX KOJUYECTB WM B MPOMBIIUIEHHBIX MacITa0ax MOAXOISAT
TaKW€ METOIbl, KaK KPUCTAJIM3aLUs, HaIpUMep, AUACTEPEOMEPHBIX COJIEH, KOTOpbIE
MOTYT OBITH TIOJIyY€Hbl W3 JUACTEPEOMEPHBIX CMeCell C ONTHYEeCKH AKTHMBHBIMHU

KUCJIOTaMU U, IPU HAJTUYUHU KUCJIOTHBIX I'PyIIII, C ONITHYCCKU aKTUBHBIMHU OCHOBAHUSAMU.

Cunres mpomsBoasbix  [(1,5-gu(rerepoapwn)-1H-1,2,4-tpuasomn-3-wmn)okcu]-

YKCYCHOM KUCIOThI 001meit popmysr (I)

o) R*
/
o
o)
3
N R
N )
\
R2

IMpomssomubie  [(1,5-mu(rerepoapmn)-1H-1,2 4-Tpuaszon-3-mi)oKCHu|yKCyCHOH
KucaoTel obmeit ¢opmynbl (I) cormacHO W300PETEHHI0 MOXKHO TOJNY4YUTh C
UCTIOJIb30BAaHHEM H3BECTHBIX CIOCO00B. Mcmonmp3yemble U M3ydaeMmble MyTH CHHTE3a
OCHOBaHbl HA KOMMEPYECKH NOCTYIHBIX WM HECIOXKHBIX B MOJYYEHHU 3aMEIlEHHBIX
reTepoapuikapOOHOBBIX ~ KHCJIOTaX,  COOTBETCTBEHHO  3aMEINEHHbIX  aMHIax
reTepoapuikapOOHOBBIX ~ KHCIOT W KOMMEPUYECKH  AOCTYNHBIX  XHUMHYECKUX
COEIMHEHUSIX, TAKMX KaK 3aMEIeHHbIe IeTepOapHIrHAPa3sHuHbl U AU(EHIITKapOOHATHI.
I'pynmuposku R!, R% R?, R* u p obmeii popmynsi (I) B cnenyrommeii cxeme UMEIOT paHee
OlpezesieHHbIE 3HAYEHUS, €CIM OHM HEe OMNpeIeNieHbl B KauecTBe IMpUMepa, HO He

OIrpaHUYUBArOTCA UMU.

Cunre3 coenuuenus: obmer ¢opmyinbl (Ia) Mo M300peTeHUI0 OCYIIECTBIISETCS
NOCPENCTBOM peakiuu coenuHeHus odmeir ¢dopmynsl (II) ¢ coepmaeHmem oOmmei
dopmynel (III) B mpUCYTCTBUU OCHOBaHUS, TaKOrO Kak KapOOHAT kamusi. Peakuuro
NPEANOYTUTENBHO TMPOBOAAT B JuanazoHe Ttemmeparyp ot 0°C npo 120°C B

COOTBETCTBYIOIIIEM PACTBOPUTENIE, TAKOM Kak aeToHUTpuII (cMm. Cxemy 1).
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o) R
/
O
OH o
N—< N—( R®
1/4 \N o R /« \
R N+ o R N N
l, |
R X ) R?
R

() (my (la)

rne X = rajored u R = (C1-Cy)-amkui.
Cxema 1.

Cunte3 coemmuenust obmeit ¢dopmynsl (II) mpoucxogut myTeM LUKIH3ALHH
coenuHeHus oomieit popmyiiel (IV) B mpuCyTCTBUM peareHTa KOHASHCAINH, TAKOTO KaK
nomdocopHas kuciora. Peaknus NPEANOYTUTENBHO TPOTEKAeT B HHTEPBAJE

temneparyp ot 0°C no 180°C B Bemmectse (cM. Cxemy 2).

OH

o] (¢ N
R1)J\HJJ\H/H\R2 R1/44><N

)
RZ

) (m

Cxema 2.

Cunte3 coenunenust oOueir (opmyabl (IV) mnpoucxoguT myreM peakuuu
coenuHeHus1 obwmeit ¢popmynsl (V) ¢ rerepoapuiruapasuaom odmei ¢opmynsl (VI) B
COOTBETCTBYIOLIEM PACTBOPHUTEJIE, TAKOM KaK alleTOHUTPUJI, B AMATIA30HE TEMIIEPATyp OT
-20°C no 100°C, npennoururenbHo oT -5°C 1o 50°C. Peakius npoTekaeT B MPUCYTCTBUU
OCHOBAaHUSI, TAKOTO KaK TPUATWIAMUH. BMecTo rerepoapunruapasnna oomei hopmyibl
(VI) Takke MOXHO HCIOJB30BAaTh TIETEPOAPHITHAPA3UH THAPOTAJIOreHUABl OO0IIeH

dopmynsl (VII) (Cxema 3).
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(v

rae X = rajiorex.
Cxema 3.

Cunte3 coenuHenuss oOmei ¢Gopmynsl (IV) mpoucxomgut myTemM peakuu
coenuneHust odmer Qopmyner (VII) ¢ nudenmnkapdbonarom (IX) B mpucyrcTBun
OCHOBaHUS, Takoro kak rufgpun Hatpus (cM. Cxemy 4). Peakuust mpearnouTHUTENTHHO
npotekaer B aAuanasoHe Temmeparyp oT -20°C pgo 150°C B COOTBETCTBYIOILLEM
pactBopurene, TakoM kKak TI'®@. Coenunenus obuieit popmynsl (VII) u (IX) sBsrores
KOMMEPUYECKH JOCTYIHBIMU HJIM MOTYT OBITh MOJYYEHbI CIIOCOOAMH, HU3BECTHBIMHU

CTELUANMCTaM B IAHHOM 00TaCTH, WJIM AHAJIOTHYHO UM.

(o] (0]
)k o )k )L
R1 NH, + )k R1 H o

(Vi (X

(&) (o)

V)

Cxema 4.

Kucnora obmieit ¢popmyinbl (X) CHHTE3UPYETCS] OMBLUICHUEM COeTMHEHUsT 00mei
dopmyner (Ia) cmocobamu, W3BECTHBIMH CIEIHANMCTAM B JAaHHOW OOJAacTH, WIH

AHAJIOTUYHO UM.

OMbLIeHNE MOKHO ITPOBOAUTD B PUCYTCTBUU OCHOBAHMSI MJIM KUCJIOTHI JIbouca.
OcHoBaHNE MOKET OBITh IPECTABICHO FUIPOKCHIHOMN CONBIO MIEJOYHOrO MeTajlIa (Kak,
HampuMep, JIUTHHA, HATPUH WM Kaiud, cxemMa S5), W peakuus TUApPOIH3a

MPEANOYTUTENBHO MPOTEKAET B AHANa30HEe TemrepaTryp oT komHatHou no 100°C. B
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Ka4ecTBe KUCJIOTHI JIblonca MOXKET BBICTyHaTh TpUOpoMua Oopa, a peakuuss MOXHO

IIPOTEKaTh B AuanazoHe tremmneparyp ot -20 go 100°C, npennourutensHo oT -5 1o 50°C.

(o) R
/ (o]
0o
o) (o)
N4< RS N4< R®
/ /4 \
|
R? 2
(la) (X)

rae R= (C1-Cs)-anxun
Cxema 5.

Cunres coemuHenust oOmeidt ¢opmynsr  (XI) cormacHo u300peTeHUIO
OCYIIECTBJISIETCS] IyTeM 3TepupUKaLUU KUCIOThI 001mel ¢popmyiibl (X) ciupTom obmei
¢dopmyibl (XII) B mpUCYTCTBHUH CBSI3BIBAIOLIETO peareHTa, Takoro kak, Hanpumep, T3P,
TUIHAKJIOTeKCHUIIKapOOTUIMU, N-(3-pumerunamuHONIpOIII)-N -3 TUIKapOOTUUMUL,
N, N'-kaOOHUIIUUMUAA30], XJOPUA 2-XJIop-1,3-muMeTuIuMHuIa3onus Wi Homuna 2-
xyop-1-metnmnupuannns (cM. Chemistry of Peptide Synthesis, Ed. N. Leo Benoiton,
Taylor & Francis, 2006, ISBN-10: 1-57444-454-9). [TonumepHbIe CBSI3YIOLIHE BELIECTBA
TaKHe KaK IMOJIMMEPHOE CBS3YIOLIEE BEIECTBO JULMKJIOTCKCHIKAPOOIUUMHUI, TaKXKe
TIOZXOJIAT JUJIsl YKA3aHHOW PEeaKLUU COYeTaHMsl. Peakius mpearnovYTUTEIbHO MPOTEKAET B
nuanasone Temnepatyp oT 0°C no 80°C B COOTBETCTBYIOIEM PACTBOPHUTENE, TAKOM Kak
IUXJIOPMETaH, aueTOHUTpWwI, N,N-mumerni-QonpMaMua WM 3THJIALETaT, a TAKXKe B

MPUCYTCTBUM  OCHOBAHUSA, TaKOro Kak, Hampumep, TpudTWIaAMuH, N, N-

OUU30TPOMIIIATIIIAMUH WK 1,8-nmuazadunukio|S.4.0]yanen-7-eHcrarar (cM. cxemy 6).
Ycnosust coueranust T3P onmcansl B pabote Organic Process Research & Development

2009, 13, 900-906.

OH
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(X) (XN (XI)

Cxema 6.

Ha Cxeme 7 mnoka3aH cuHTe3 coenuHeHus: obOmeli ¢opmynst (II); cunTes
OCYIIECTBISIETCS MyTEeM peakuuu coenuHeHus odmei ¢popmyasl (XIII) B mpucyrcTBun
kucnotel bpencrena, Hampumep, 33%-noro HBr B ykcycHoit kucnore. Peakmus
MPEANOYTHTENBHO MpoTekaeT B auamnasoHe Temmepatyp 0 °C - 180 °C. Cwmorpure

Bioorganic & Medicinal Chemistry 2018, 26, 3321-3344.

\
(o]
N OH
/‘\< N
R%E:N R1/4N_/\(N
ILz

(X
Cxema 7.

Coenunenust obOmeir ¢opmynbl (XIII) monydarOT TOCPEACTBOM pPEaAKIUU
coenunenust obmeit gopmynbl (XIV) u denmwmrunpasuna obmei dopmynst (VI) B
COOTBETCTBYIOILIIEM pacTBOpHUTENe, TakoM Kak 3TaHon (cM. Cxemy 8). Peakuwms

MPEANOYTUTENBHO MTpoTekaeT B auana3zone temmneparyp 0 °C - 150°C.

\
[o]
0 N
Rd(ujzo/ + BN H\Rz RVQT‘/(N
R?
(Xv) (V1)

(Xim

Cxema 8.



39

Coenunenuss obmeit  ¢opmyner  (XIV) MoxHO monyuuth — peakuuei
rerepoapriikapOokcuraioreHuoB odmmei Gopmysl (XV) ¢ pogaHUIHON CONBIO O0IIeH
dopmyinbl (XVI) B mpUCYyTCTBUU METaHOJIA B MOAXONSIIEM PACTBOPUTENE, TAKOM Kak
arietoH (cM. Cxemy 9). anoreHuzabl rerepoapuakapOOHOBON KUCIOTHI JIUOO TOCTYIIHBI B
KOMMEPUYECKUX LesX, JUOO MOryT ObITh TMOJY4YeHbl METONAMH, W3BECTHBIMU
crieLManucTam, win anajgorndHeiMu M. Cmotpure Tetrahedron 1968, 24, 5205-5214; J.
Chem. Soc. 1957, 1091; JP81 53,664 (1981); Justus Liebigs Ann. Chem. 1964, 675, 180
u J. heterocycl. Chem. 1983, 20, 1533.

o]
¥ A
1 1
R X + KscN R NJ<
o/
(Xv) (Xvi) (XIv)

rne X = ¢rop, xjop, 6pom.
Cxema 9.

Huxe npuseneHp! n30paHHbIe MOAPOOHBIE MPUMEPHI CHHTE3a COSUHEHUs 0011
dopmyel (I) cornmacuo nuzobperenuto. [lpuBeneHHbie HOMepa MPUMEPOB COOTBETCTBYIOT
HyMepaluy, KoTopasi ucnojb3yercst Hke B Tadbnunax 1.1 - 1.77. Cnexrpockonuyeckue
nannbie H-SAMP-, BC-AMP- u 1°F-SIMP npuseneHbl njisi XMMHUYECKHX MPUMEDPOB,
ONMHMCaHHBIX B MPUBENEHHBIX HMke paszenax (400 MI'u npu 'H-SIMP u 150 MTI'u npu
BC-SIMP u 375 MI'u npu YF-SIMP, pactsopurens CDCl3, CD3OD umu ds-DMSO,
BHyTpeHHUI ctannmapt: Terpamerwmicunan 6 = 0,00 yacTeil Ha MJIH) TOJYYEHbI Ha
npubope Bruker, 1 ykazaHHbIe CUTHAJIBI UMEIOT CJICAYIOLINE 3HAYCHHUS . br = LIMPOKHIA; S
= cunryet, d = nybner, t = Tpurier, dd = nBoiiHoi nyoner, ddd = nyGner nBoiiHOTrO
ayonera, m = MyJIBTUIUIET, ( = KBapTET, KBUHTET = KBHUHTET, S€Xt = CEKCTEeT, sept =
cenrret, dq = nABOWHOW kBapreT, dt = nBOlHOW Tpumuier. B cimydae co cmecsamu
IMaCcTEpPEOMEpOB HaHbl JINOO 3HAYMMbIE CHTHAJIBI OOOMX IHACTEPEOMEpOB, JINOO
XapaKTePHBI CHTHAJ OCHOBHOTO amactepeomMepa. COKpalleHUs, HUCIONb3YeMble IS
XUMUYECKUX TPYIII, UMEIOT, Hanpumep, cienyromue sHauenns: Me = CHs, Et = CH,CHj,
t-Hex = C(CHs3):CH(CH3),, t-Bu = C(CH3)3, n-Bu = Hepa3BeTBneHHbIi OyTwL, n-Pr =
HEepa3BETBJICHHBIN NponuJL, i-Pr = pa3seTBneHHbIN npomnud, ¢-Pr = nuknonponm, c-Hex

= NUKJIOTCKCHUJI.
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IIpumeps! cunTE3A!
ITpumep cunresa Ne: 1.33-10

Cranus cunresa 1: S-¢propnupunus-2-kapOokcaMun

0]

N
7 NH2

N

5-propnupunun-2-kapboHosyro kuciory (2,50 r, 17,72 mmons, 1,0 3kB.) u
JIM®A (1 xaruist) cycnienauposanu B JIXM (100 mu). K cycnien3uu B Teuenue 45 MUHYT
1o karisiM nobassuu okcamuxyopun (3,09 mit, 35,44 mmonb, 2,0 3kB. OCTOPOIKHO,
razooOpaszoBanue! Ilocie 3TOro peakImoHHY CMeCh B TeUeHHe | yaca mepeMernBain
npu 40°C. Ilocne oxmakaeHust 10 KOMHATHOW TEMIIepaTypbl PACTBOPUTENb YA B
Bakyyme. Ocratok pactBopwin B sTminanerare (150 mur) u B Teyenwe 15 MuHYT
nopuusMu 100aBisTH pacTBop ammuaka (35%-nbiii, 150 mi). Peakunonnyro cmech
nepeMennBaId B TeUeHrue 45 MUH IpU KOMHATHOH Temnepatype. OpraHudeckyio ¢asy
OTHENAIOT, a BOAHYIO a3y skcrparupyrot stujarneratoMm (100 mu). OObenuHEeHHBIS
opraHuyeckue (paspl MPOMBUIA HACHIIEHHBIM PACTBOPOM XJIOPHIA HATPHUS U OCYLIMIIN
HaJl cynbhaToM HaTpus PacTBOpUTENDb yAAMMIN B BAKYYME, & OCTATOK IepeMeIlalnd cO
cMmecbto n-renras/stwinanerata (4:1, 20 mu). OOpa3oBaBiueecss TBEPAOE BELIECTBO
OTCOCAJIM M BBICYLIHIIN HA BO3yXe. S-QTOPIUPHANH-2-KapOOKCAMUA BBIIEININ B BUE
6enoro Teepaoro semectsa (1,58 r, 60 % teop. BbIx.). 'H-SIMP (400 MHz, DMSO-d® §,
ppm) 8.62 (d, 1H), 8.13-8.09 (m, 2H), 7.89 (m, 1H), 7.68 (bs, 1H).

Cranus cunresa 2: @enwi-[(5-propnupuann-2-mn)kapOoHm|kapbamar

5-propmupunun-2-kapbokcamun (1,54 r, 10,99 wmmonp, 1,0 skBHB.) u
mdennnkapbonar (3,53 r, 16,49 mmons, 1,5 sxBuB.) cycnenauposanu B TT'® (120 mm)
B arMocdepe aproHa u oxyaaumu 10 0 °C B nensHoi Oane K pactBopy mopuwsiMu

nobassuu ruapun Hatpusi (60% B MuHepambHOM Macie, 0,44 r, 10,99 mmons, 1,0
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skBuB.). OcropoxHo, ra3zoo0OpasoBanue! 3atem JensHyr0 OaHIO yOASIIOT W
PEaKLMOHHYIO CMECh MEPEMELINBAIOT B TeueHue 4,5 4 Npu KOMHATHOW TeMmIeparype.
ITocse 3TOro peakOHHYI0 CMeCh KOHLIEHTPHPOBAIU 10 1/3 B BakyyMme C BbIAEICHUEM
Genoro TBepaoro Bemecrsa. OOpa3zoBaBLIeecs TBEPIOE BEILIECTBO OTCOCAIH M BBICYIIUIIN
Ha Bosnyxe. @enun-[(5-propnupuans-2-mn)kapOoHUI|kapOaMaT BbIIENWIN B BUAE
6enoro TBepaoro semectsa (2,58 r, 90 % teop. BbIx.). 'H-SIMP (400 MHz, DMSO-d® §,
ppm) 9.61 (bs, 1H), 8.62 (d, 1H), 8.02 (m, 1H), 7.89 (m, 1H), 7.16-7.12 (m, 2H), 6.75-
6.71 (m, 3H).

Cramust cuntesa 3: N-{[2-(5-xJ0pOupUANH-2-T)TUAPASUHO |KapOOHWMIT §-5-

¢dTopnupuauH-2-kapOoKkcamMu

F Cl

Dennn-[(5-proprupunun-2-nn)kapoorun|kapdbamar (2.58 r, 9,92 mmons, 1,0
9KBUB.) pacTBOpwind B mupuauHe (60 M) W 3areM MpU KOMHATHOH TemIeparype
cMmemann ¢ S-xyop-2-ruapasunonupuguHom (1,57 r, 10,91 mmoms, 1,1 3kBHB.
Peak1inoHHYI0 cMech nepeMeInnBay 2 1Hs IPU KOMHATHOH TeMITepaType, pacCTBOPUTEb
yIAJIUIM B BaKyyMe, a OCTAaTOK JIBaXbl MEPEMELINBAIN C aLETOHUTpWIOM (25 mi).
3aTeM 0caioK OTCOCANH, TPOMBUIN ALETOHUTPUIIOM (IBaKABI 11O 6 MJI) U MIPOCYLIMIN HA
BO3/YyXE. N-{[2-(5-xnopnupuauH-2-ui)ruapa3suHo |kapOoHw } -S-hTopnupuanH-2-
KapOOKCaMu/ BBIIENVIIH B BUZIE TBEPIOTO BelecTa Oexenoro useta (1,93 r, 56 % teop.
BbIX.). 'H-SIMP (400 MHz, DMSO-d® 8, ppm) 10.39 (bs, 1H), 9.78 (bs, 1H), 8.81 (bs,
1H), 8.75 (bs, 1H), 8.25 (m, 1H), 8.16-8.02 (m, 2H), 7.63 (m, 1H), 6.71 (m, 1H).

Cramus cumaTesa 4: 1-(S-xnopnmupunus-2-wmn)-S-(5-gpropnupunus-2-mn)-1H-

1,2,4-tpuazon-3-on
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OH
)
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Cl

N-{[2-(5-xnoprnupuauH-2-Ui1)ruapasuHo [KapOOHW § -5-hTOPIHPUANH-2-
kapOokcamun (1 r, 3,23 mmonb, 1,0 3xBUB.) cycnienaupoBanu B 10 %-HoM pacTBOpe
ruapokcuna kamus (S0 mun) u 3atem nepemernnsainu 2 4 npu 70 °C. Iocne oxnakaeHus
10 KOMHATHOM TEMIIEpaTypbl PEAKIMOHHYIO CMeCh IO KalUlsiM NOOAaBWJIM B CMECh
nensHOW Boxel M OydepHoro pactBopa (pH=4,65, 1M). PactBop 3kcTparupoaiu
stunaneratoM (40 mut) u pH BogHO#M (ha3el JOBOAMIM O MOKA3aTess 3 ¢ MOMoIIbo 2 M
consiHOM KuCIOoThl. CMmech mepeMernuBaiu eme 20 MUHYT U CBETJIO-OeKeBOe TBEpAOe
BemecTBo orcocand. OTQUIBTPOBAHHBIA OCANOK CymniIH npu Temmeparype 55°C B
BaKyyMHOM cyummiabHOM Imkady. 1-(5-Xnopnupuaun-2-mn)-5-(5-pToprnupuans-2-wmn)-
1H-1,2,4-Tpura3om-3-0J1 BBIACIWIN B BUAE CBETIIO-0€KEBOT0 TBEPAOTO BemecTsa (348 mr,
35 % Teop. BBIX.). 'H-SIMP (400 MHz, DMSO-d® §, ppm) 13.21 (bs, 1H), 8.24 (d, 1H),
7.99 (m, 1H), 7.86 (dd, 1H), 7.66 (dd, 1H), 7.56 (m, 1H).

Cramust cunresa S: Merun-{[1-(5-xnopnupunun-2-un)-5-(5-propnupuaus-2-

wn)-1H-1,2,4-tpuazon-3-un]okcu janerar (Ilpumep cunrresa 1.31-10)

- 7
N
B
=
Cl

1-(5-xnopmmpunun-2-un)-5-(5-propmupunun-2-un)-1H-1,2,4-tpuazon-3-on

(250 wmr, 0,86 mmonb, 1,0 sxBuB.) U kapOonat kamus (355 r, 2,57 MMoib, 3 SKBUB.)
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pactBopmiu B JIM® (10 mu) 1 3aTeM cMeInagn ¢ METHIIOBBIM 3(UpOM OpOMYKCYCHOMH
kuciotsl (170 mr, 1,11 mmods, 1,3 5kBHB.). 3aTeM pacTBOpP B T€UEHUE 2 U TIEpPEMELINBAIIN
NpY KOMHATHOH TeMmIepaType, TBEPIOE BELIECTBO OT(PHIBTPOBAIN M PEAKLUOHHYIO
CMeCh CKOHIIEHTPUPOBAJIH B BakyyMme. OCTaTku OYHCTUIM C NMOMOINBIO KOJOHOYHOMN
xpomatorpadpuu (rpagueHT d¢uUp YKCYCHOH KuchoTe/rentaH). Merwmi-{[1-(5-
XJIOpTUPUANH-2-1)-5-(5S-propnupuann-2-un)-1H-1,2,4-tpuazon-3-mnokcu  anerar
BBIJIEJIMIIA B BUZE TBEPIOTO BelecTBa OeskeBoro npera (258 mr, 78 % Teop. BbIX.). 'H-
SAMP (400 MHz, CDCI;3 6, ppm) 8.26-8.24 (m, 2H), 8.01 (m, 1H), 7.82 (m, 1H), 7.58 (m,
1H), 7.52 (m, 1H), 4.97 (s, 2H), 3.81 (s, 3H).

Cramus cunresa 6: {[1-(S-xnopmmupunun-2-un)-S-(5-gproprmupunns-2-mn)-1H-

1,2,4-tpuazon-3-mn|okcn jykcycHas kucnora (IIpumep cunresa 1.33-10)

o)

=
0]
Wt

N

N Y
NN
|/
c

Metun-{[1-(5-xnopnupuaun-2-un)-5-(5S-¢propnupuann-2-un)-1H-1,2,4-
Tpuazon-3-uijokcu janerat (142 mr, 0,39 mmonb, 1,0 3kBuB.) u ruapokcu JuTus (19 mr,
0,78 wmmonb, 1 skBuB.) pactBopmiu B cmecu TI'®/Boma (7:2, 15 mu) u 3arem
nepemMelnBaid 1 4 npu KOMHATHOHN TeMmneparype. PeakliMOHHYH0 cMeCh TOMECTUIIN B
BakyyM. OcTaTok pacTBOpsUIM B Boje U Aooauiu A0 pH = 2 ¢ nomorisio 2 M constHOH
KUCJIOTBI, TIPUYEM B OCAJOK BBINAJAET CBETJIO-JKENTOE TBepnoe BemecTBo. Ocamok
orpunsTpoBa U npu S5S5°C ocymmnm B BaKyyMHOM cymwibHOM mkady. {[1-(5-
XJIOPTUPUANH-2-1)-5-(5-proprnupuann-2-mn)-1H-1,2,4-rpuazon-3-ui]okcu } yKCycHast
KHCJIOTA BBIIENWIH B BUAE CBETJIO-3KENTOro TBepaoro Bemectna (131 mr, 92 % Tteop.
BbIX.). 'H-SIMP (400 MHz, DMSO-d° §, ppm) 13.06 (bs, 1H), 8.44 (m, 1H), 8.16 (m, 1H),
8.03 (m, 1H), 7.91 (m, 1H), 7.69 (dd, 1H), 4.89 (s, 2H).
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ITo aHanoruu ¢ NpUBEIEHHBIMH BBIIIE U B COOTBETCTBYIOLIIEM MECTE IPUMEPAMHU
NPOM3BOJCTBA U C yueToM obmiei napopmaim o npoussoxcTse [(1,5-nu(rerepoaprn)-
1H-1,2,4-Tpuazon-3-ni)okcH|yKCyCHON KUCIIOTHI TPOU3BOAHBIEN TIOJTYUUIIH CIEAYIOIINE

COCOUHCHUA:

o I

e

N / T (1)
Q

—

Tabmuua 1.1: IlpeanoururensHbiMu coequHeHusMH Gopmynsl (1.1) sBistroTCS
coenunennst [.1-1 — 1.1-25, B koropeix () wWMeer 3HAUYEHUs, YKAa3aHHbIE B
cootBercTByromeit ctpoke Tabmuupl 1. Coenuaenns 1.1-1 — 1.1-25 Tabnuust 1.1, Takum

0o0pa3oM, OMpeneNstoTCs 3HAY€HHWEM COOTBETCTBYROIMUX 3amucedt Ne 1 - 25 mma Q

TaOmumer 1.
Tabmuua 1:

No Q

1 Q2.1
2 Q-22
3 Q23
4 Q-24
5 Q25
6 Q26
7 Q27
8 Q-2.10
9 Q211
10 Q212
11 Q-2.13
12 Q-2.14
13 Q-2.15
14 Q217
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No Q

15 Q-2.18
16 Q-2.19
17 Q-2.21
18 Q-2.22
19 Q-2.24
20 Q-2.25
21 Q-2.56
22 Q-2.57
23 Q-2.59
24 Q-2.60
25 Q-2.61

o

-
v
N / T (1.2)
Q

Tabmuua 1.2: TlpennmoururenpHbiMu coenuHeHUsAME (Gopmysl (1.2) sBrstoTcs
coemunennst [2-1 — 1.2-25, B koropbix (Q wWMeer 3HAaYeHWs, YKa3aHHbIE B
cootBetcTByromei ctpoke Tadmuipl 1. Coenunenus 1.2-1 - 1.2-25 Tabnuup! 1.2, Takum
00pa3oM, OMpeneNstoTCs 3HAYE€HHWEM COOTBETCTBYIOIUX 3amucei Ne 1 - 25 mnma Q

Tabmuuer 1.

N / T (1.3)
Q
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Tabmuua 1.3: IlpeanoururenbHbiMu coequHeHussMH Gopmynsl (1.3) sBisroTCs
coenunenust [3-1 — [3-25, B koropbix () wuMeeT 3HAuUEHHUs, YKAa3aHHbIE B
cootBercTBytomeii crpoke Tadmumel 1. Coenunenus 1.3-1 - 1.3-25 Tabmuue! 1.3, Takum
o0pa3oM, OmpenessitoTCs 3HauY€HHEM COOTBETCTBYHOIUX 3amuced Ne 1 - 25 mma Q

Tabmuue 1.

I
N / T/ (1.4)

Tabmuua 1.4: IlpeanoururenbHbiMu coequHeHUsAMH Gopmynbl (1.4) sBistrOTCS
coenunennst [4-1 — 1[4-25, B koropeix () wWMeeT 3HAUYEHMs, YKa3aHHbIE B
cootBercTBytomeii ctpoke Tadmuiel 1. Coenunenus 1.4-1 - 1.4-25 Tabmuuer 1.4, Takum
0o0pa3oM, OMpeneNstoTCs 3HAUY€HHWEM COOTBETCTBYHOIUX 3amuceid Ne 1 - 25 mma Q

TaGmuuer! 1.

N
N— / \N
N / T/ (1.5)
Q

Tabmuua 1.5: IlpeanoururenbHbiMu coenuHeHUsMU Gopmydbl (1.S) sBusoTcs
coenunennst [.5-1 — 1.5-25, B koropeix () wMeer 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii ctpoke Tadmuipr 1. Coenunenus 1.5-1 - 1.5-25 Tabnmuuer 1.5, Takum
00pa3oM, OmMpeneNstoTCs 3HAY€HWEM COOTBETCTBYIOIMUX 3amuceid Ne 1 - 25 mma Q

Tabmuuer 1.
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A
VA Gt

Tabmuua 1.6: IlpeanoururenbHbMU coequHeHUSIMH (Gopmyibl (1.6) sBISOTCS
coenunennst 1.6-1 — 1.6-25, B koropeix () wWMeer 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeit ctpoke Tadmuipl 1. Coenunenus 1.6-1 - 1.6-25 Tabnuue! 1.6, Takum
00pa3oM, OMpeneNstoTCs 3HAYeHWEM COOTBETCTBYIOIMUX 3amucedt Ne 1 - 25 mnma Q

Tabmuuer 1.

N / T/ (1.7)
Q

Tabmuua 1.7 IlpennoururenvHbiMu coenuHeHUsME (popmyasl (1.7) sBrstoTcs
coequHenust 1.7-1 — 17-25, B xoroppix (Q wuMeeT 3HAYeHHUs, YKa3aHHbIE B
cootBercTBytomei crpoke Tabmuuer 1. Coenunenus 1.7-1 - 1.7-25 Tabnuup! 1.7, Takum
00pa3oM, OMpeneNstoTCs 3HAYEHWEM COOTBETCTBYIOIMX 3amucert Ne 1 - 25 mnma Q

Tabmuuer 1.

N N / T/ (1.8)
Q

Tabmuua 1.8: IlpeanoururenbHbiMu coequHeHusMH Gopmynsl (1.8) sBisroTCs
coenunenust [.8-1 — 1.8-25, B koropbix () wuMeeT 3HAauUEHHUs, YKAa3aHHbIE B

cootBerctBytowieit crpoke Tadmumel 1. Coenunenus 1.8-1 - 1.8-25 Tabmuue! 1.8, Takum
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0o0pa3oM, OMpeneNstoTCs 3HAUY€HHEM COOTBETCTBYHOIUX 3amuced Ne 1 - 25 mma Q

Tabmuuer! 1.

(1.9)

/z

Tabmuua 1.9: IlpeanoururenbHbiMu coequHeHUsIMHE Gopmyisl (1.9) sBistroTCS
coenunennst [9-1 — 1.9-25, B koropeix (Q wWMeeT 3HAUYEHUs, YKAa3aHHbIE B
cootBercTByromeii ctpoke Tadmuiel 1. Coenunenus 1.9-1 - 1.9-25 Tabnuuer 1.9, Takum
0o0pa3oM, OMpeneNstoTCs 3HAY€HWEM COOTBETCTBYIOIMUX 3amuced Ne 1 - 25 mma Q

TaGmuuer 1.

7
N 110
N/ I (119
Q

Tabnuna 1.10: ITpennoururenpHbiMu coenrreHussMu GopmyJisl (1.10) sBistoTCst
coemunennsi 1.10-1 — 1.10-25, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenmunenust 1.10-1 — 1.10-25 Tabmumsr 1.10,
TaKUM 00pa3oM, ONPENESIIOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

NQ / T (1.11)
Q
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Tabmuua [.11: TlpenmoururensHpiMu coenuHeHussMu Gopmyaiel (1.11) sBisrores
coenunenust [.11-1 — L111-25, B kotoppix Q wuMeeT 3HAuUEHHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.11-1 — 1.11-25 Tabmumer 111,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

N / T (112)
Q

Tabmuua 1.12: TlpeanourutensHbiMu coenuHeHnAMU Gopmydel (1.12) sBrsroTcs
coenunennst [.12-1 — 112-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBerctByromeii crpoke TabOmumbl 1. Coenunenust 1.12-1 — 1.12-25 Tabmumer 112,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 25 mst Q

TaGmuuer! 1.

N—
N / T (113)

N Q
Tabmuua 1.13: TlpenmourutensHbiMu coenuHeHussMU Gopmydsl (1.13) sBisroTcst
coenunennst [.13-1 — 113-25, B xotopeix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenuuenust 1.13-1 — 1.13-25 Tabmumer 1.13,
TaKiM 00pa30oM, ONPEEIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3anuceit Ne 1 - 25 mst Q

Tabmuuer 1.
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b%s
N
z\ T/ (114)

N Q

Tabmuua 1.14: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.14) sBistoTcst
coenunennst 1.14-1 — 114-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenubenust 1.14-1 — 1.14-25 Tabmuner 1.14,
TaKUM 00pa30M, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

- N
N 115
N | (1.15)

N Q

Tabmuua 1.15: [IpeanoururensabiMu coequHeHusIME Gopmyaiel (1.15) sBisroTes
coequHenust 1.15-1 — 115-25, B koropeix (Q wuMeer 3HaueHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmumpl 1. Coepmuenust 1.15-1 — 1.15-25 Tabmuuer 115,
TaKUM 00pa30oM, OMPEESIFOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mist Q

Tabmuuer 1.

e
7
N / N (116)
N I
Q
Tabmuua 1.16: TlpenmoururensHpiMu coenuHeHussMU Gopmydsl (1.16) saBnsroTcs

coenunenust 1.16-1 — 116-25, B xotopbix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B

coorBercTBytomeii crpoke Tabmuubl 1. Coenunenust 1.16-1 — 1.16-25 Tabmumsr 116,
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TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer! 1.

A

/ N (117)

N\_N I

Q

Tabmuua 1.17: TlpennouruTtensHbiMu coenuHeHussMu Gopmydiel (1.17) siBistrores
coenunennst [.17-1 — 117-25, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.17-1 — 1.17-25 Tabmumer 117,
TaKUM 00pa3oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.

o)

o

7

N / T (118)
Q

-

Tabnuna 1.18: IpennoururenpHbiMu coenrHeHusiMu GopmyJisl (1.18) sBistoTCst
coenunennsi 1.18-1 — 1.18-25, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.18-1 — 1.18-25 Tabmumpsr 1.18,
TaKUM 00pa3oM, ONPEEISIFOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 25 mst Q

Tabmuuer 1.

— /N
( / T (119)
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Tabmuua 1.19: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.19) saBnsroTcs
coenunenust [.19-1 — 119-25, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieii crpoke Tabmuubl 1. Coenunenust 1.19-1 — 1.19-25 Tabmumsr 119,
TaKUM 00pa3oM, OTIPENEIIOTCS 3HAUeHHEM COOTBETCTBYIOIIUX 3aruceit Ne 1 - 25 nst Q

Tabmuue 1.

— /N
( / T (1.20)

Tabmuua 1.20: TlpennourutensHpiMu coenuHeHUsIME Gopmydsl (1.20) sBrsroTCS
coenunennst 120-1 — 120-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercrBytomeii crpoke Tabmmmbl 1. Coemmuenust 1.20-1 — 1.20-25 Tabmumsr 1.20,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 25 mst Q

TaGmuuer! 1.

- /7
( / T (1.21)

Tabmuua 1.21: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.21) sBisroTCst
coenunennst 1[21-1 — 121-25, B xotopeix Q wuMeeT 3HAYCHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.21-1 — 1.21-25 Tabmumer 121,
TaKUM 00pa30oM, ONPEIEIIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.
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It

N
7

N
N\ / (L (122)

Tabmuua 1.22: TlpennourutensHbiMU coenuHeHUs MU Gopmydbl (1.22) sBistoTCst
coenunennst 122-1 — 122-25, B xotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.22-1 — 1.22-25 Tabmumer 1.22,
TaKUM 00pa30M, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

_

N
7

N
o\ / L (123)

Tabmuua 1.23: [IpengnourutenbHbIMU coequHeHHsMU Gopmyisl (1.23) sBisroTes
coequnenust 1.23-1 — 123-25, B koropeix (Q wuMeer 3HAueHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmurmpl 1. Coemmuenust 1.23-1 — 1.23-25 Tabnuusr 1.23,
TaKUM 00pa30oM, ONPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOMMX 3amuceid Ne 1 - 25 mist Q

Tabmuuer 1.

e
7

N
e\ / CL (1.24)

Tabmuua 1.24: TlpennourutenpsHpiMu coenuHeHusIMU Gopmydsl (1.24) sBrsroTcs
coenunenust 124-1 — 124-25, B xotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B

coorBercTBytomei crpoke Tabmuubl 1. Coenunenust 1.24-1 — 1.24-25 Tabnunsr 1.24,
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TaKUM 00pa3oM, ONPEEeISIFOTCS] 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer! 1.

— I,

N
—\ / é (1.25)

Tabmuua 1.25: TlpennourutensHbIMU coenuHeHUsAMHU Gopmydbl (1.25) sBistoTcst
coenunennst 125-1 — 125-25, B xotopeix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.25-1 — 1.25-25 Tabmumer 1.25,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 25 mst Q

TaGmuuer 1.

— I

/ N~ (1.26)
F— N\ (L

Tabnuna 1.26: IlpennoururenbHbiMU coenrHeHussMU GopmyJibl (1.26) sBistoTCs
coenunennsi 1.26-1 — 1.26-25, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.26-1 — 1.26-25 Tabmumwsr 1.26,
TaKUM 00pa30oM, ONPENESSIIOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 25 mst Q

Tabmuuer 1.

—\ / I (1.27)
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Tabmuua 1.27: TlpennouruTtensHpiMu coenuHeHusIMU Gopmydsl (1.27) sBnsroTcs
coenunenust 127-1 — 127-25, B xotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 127-1 — 1.27-25 Tabnunsr 127,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

WA

—
e

N
e\ / (ln (1.28)

Tabmuua 1.28: TlpennourutensHbiMu coenuHeHUsIMHU Gopmydsl (1.28) sBisroTcs
coenunennst 128-1 — 128-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercrByromeii crpoke Tadmmmbl 1. Coenunenust 1.28-1 — 1.28-25 Tabmumer 1.28,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 25 mst Q

TaGmuuer! 1.

" I

- N
7

N
e\ / (ll (1.29)

Tabmuua 1.29: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.29) sBistoTcst
coenunennst 129-1 — 129-25, B xotopeix Q wuMeeT 3HAYCHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.29-1 — 1.29-25 Tabaumsr 1.29,
TaKUM 00pa30oM, ONPEIEIIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.
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o)

A

N
e

N
c—\ / ‘lz (1.30)

Tabmuua 1.30: TlpennoururtensHbiMu coenuHeHussMu GopmyJiel (1.30) siBistroTCs
coenunennst 130-1 — 130-25, B xotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.30-1 — 1.30-25 Tabmumsr 1.30,
TaKUM 00pa30M, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

A

N
Ve

N .31
—\ ! (:31)

Tabmuua 1.31: TlpeqnoururensHbiMu coequHeHHsMU Gopmyaiel (1.31) siBisiroTest
coequnenust 1.31-1 — 131-25, B koropeix Q wuMeer 3HaueHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmurmpl 1. Coemmuenust 1.31-1 — 1.31-25 Tabmuusr 131,
TaKUM 00pa30oM, OMPEEISIFOTCS 3HAU€HUEM COOTBETCTBYIOMMX 3amuceit Ne 1 - 25 myst Q

Tabmuuer 1.

e

F—\\ / I (1.32)

Tabmuua 1.32: TlpennourutenpsHpiMu coenuHeHusIMU Gopmydsl (1.32) sBnsroTcs
coenunenust 132-1 — 132-25, B kotoppix (Q wuMeeT 3HAUEHHUs, YKAa3aHHbIE B

coorBercTBytouei crpoke Tabmuubl 1. Coenunenust 1.32-1 — 1.32-25 Tabmumsr 132,
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TaKUM 00pa30oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer! 1.

N

—\ / T/ (1.33)
Q
Tabmuua 1.33: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.33) sBisroTCst
coenunennst 133-1 — 133-25, B xotopeix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coemmuenus 1.33-1 — 1.33-25 Tabmumer 1.33,
TaKUM 00pa3oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.

o /_\(

—

N / T/ (1.34)
Q

Tabnuna 1.34: IlpennoururenbHbiMU coenrHeHussMU GopmyJibl (1.34) sBistorcst
coenunennsi 1.34-1 — 1.34-25, B xotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.34-1 — 1.34-25 Tabnunsr 1.34,
TaKUM 00pa3oM, ONPENESIIOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

o /_\<

NG / T (1.35)
Q
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Tabmuua 1.35: TlpennourutensHpiMu coenuHeHussMU Gopmydsl (1.35) aBnsroTcs
coenunenust 135-1 — 135-25, B kotopeix (QQ wuMeeT 3HAuUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.35-1 — 1.35-25 Tabmumer 1.35,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

o /_\<

—_
7

N / 'i' (1.36)
Q

Tabmuua 1.36: TlpennoururenbHbiMu coenuHeHNAMU Gopmyaiel (1.36) sBrsroTCS
coenunennst 136-1 — 136-25, B kxotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBerctByromeii crpoke Tabmmmbl 1. Coenunenust 1.36-1 — 1.36-25 Tabmumsr 1.36,
TaKUM 00pa30oM, ONPENEIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 25 mst Q

TaGmuuer! 1.

Ng / T (1.37)
Q

Tabmuua 1.37: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.37) sBistoTcst
coenunennst 137-1 — 137-25, B xotoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.37-1 — 1.37-25 Tabmumsr 1.37,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3anuceid Ne 1 - 25 mst Q

Tabmuuer 1.
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Ng / T (1.38)
Q

Tabmuua 1.38: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.38) sBisroTCst
coenunennst 138-1 — 1.38-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenus 1.38-1 — 1.38-25 Tabmumsr 1.38,
TaKUM 00pa30M, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

NQ / T (1.39)
Q

Tabmuua 1.39: [IpennoururensHbiMu coequHeHUAME Gopmyiel (1.39) sBisroTes
coequHeHust 1.39-1 — 139-25, B koropeix (Q wuMeer 3HAueHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmurpl 1. Coepmuenust 1.39-1 — 1.39-25 Tabnuusr 1.39,
TaKUM 00pa30oM, OMPEESIFOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 25 myst Q

Tabmuuer 1.

N / T (1.40)
Q

Tabmuua 1.40: TlpennouturtensHpiMu coenuHeHussMU Gopmydsl (1.40) sBnsroTcs

coenunenust 140-1 — 140-25, B kotoppix Q wuMeeT 3HAUEHUs, YKAa3aHHbIE B
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coorBercrBytomeii crpoke Tabmmmbl 1. Coenunenust 1.40-1 — 1.40-25 Tabmumsr 140,
TaKUM 00pa3oM, ONPEesIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 25 mst Q

Tabmuuer 1.

N / T (1.41)
Q

Tabmuua 1.41: TlpennourutensHbiMu coenuHeHUAME Gopmydbl (1.41) sBrsroTCS
coenunennst 1[41-1 — 141-25, B xotoppix Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tadmmmbl 1. Coenunenust 141-1 — 1.41-25 Tabmumsr 141,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.

N / T (142)
Q

Tabmuua 1.42: TlpennouruTtenbHbIMU coenuHEHUAMHU (hopmydibl (1.42) sBistOTCS
coenunennst 142-1 — 142-25, B xotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.42-1 — 1.42-25 Tabmunsr 142,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.
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o

— / N
N / e (143)
N | '
Q

Tabmuua 1.43: TlpennoutuTtensHbIMU coequHEHUSME Gopmyibl (1.4) sBistoTcs
coenunennsi 143-1 — 143-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.43-1 — 1.43-25 Tabmuner 143,
TaKUM 00pa30M, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

NA / T (144)
Q

Tabmuua 1.44: TlpeqnourutensHbIMU coequHEeHHAMU (opmyibl (1.44) sBisroTes
coenuHeHust 1.44-1 — 144-25, B xoropeix (Q wuMeeT 3HAYeHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmurpl 1. Coenunenust 1.44-1 — 1.44-25 Tabnuupr 144,
TaKUM 00pa30oM, OMPEEISIFOTCS 3HAU€HUEM COOTBETCTBYIOMMX 3amuceit Ne 1 - 25 myst Q

Tabmuuer 1.

0

. O}OH
B

7
N 1.45
Ny | (149)
Q

—

Tabmuua 1.45: TlpennoururtenpsHpiMu coenuHeHUsAIMEU Gopmydsl (1.45) saBnsroTcs
coenunenust 145-1 — 145-25, B xotoppix Q wuMeeT 3HAUEHHUs, YKa3aHHbIE B

coorBercTBytoueit crpoke Tabmuubl 1. Coenunenust 1.45-1 — 1.45-25 Tabmumer 145,
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TaKUM 00pa30oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer! 1.

N / T (1.46)

Tabmuua 1.46: TlpennouruTtensHbIMU coenuHEHUAME (Gopmydbl (1.46) sBisOTCS
coenunennst 146-1 — 146-25, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenmnenuss 1.46-1 — 1.46-25 Tabmumsr 1.46,
TaKUM 00pa3oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.

N / T (147)
Q

Tabnuna 1.47: IlpennoururenbHbiMU coenrHeHussMU GopmyJibl (1.47) sBistoTcst
coenunennsi 1.47-1 — 147-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.47-1 — 1.47-25 Tabnunsr 147,
TaKUM 00pa3oM, ONPENESIIOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

(1.48)

7/
o0—2
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Tabmuua 1.48: TlpennoururtensHpiMu coenuHeHnsIMU Gopmydbl (1.48) sBnsroTcs
coenunenust 148-1 — 148-25, B kortoppix (Q wuMeeT 3HAUEHUs, YKAa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 148-1 — 1.48-25 Tabmumsr 148,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

N—
N / T (1.49)
Q
F

Tabmuua 1.49: TlpennourutenbHbiMU coenuHeHNAMU Gopmyiiel (1.49) sBrsroTces
coenunennst 149-1 — 149-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercrBytomeii crpoke Tabmmubl 1. Coenunenust 1.49-1 — 1.49-25 Tabmumsr 149,
TaKUM 00pa30oM, ONPEESI0TCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

TaGmuuer! 1.

s
N\ / T (150)

F

Tabmuua 1.50: TlpennourutensHpiMu coenuHeHnsIMU Gopmydbl (1.50) sBisiroTCS
coenunennst 1.50-1 — 150-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.50-1 — 1.50-25 Tabmumsr 1.50,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3anuceid Ne 1 - 25 mst Q

TaGmuuer 1.
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N\ / T (151)
Q
F

Tabmuua 1.51: TlpenmourutensHbiMu coenuHeHusIMU Gopmydbl (1.51) sBisroTCst
coenunennst [.51-1 — 151-25, B xotopeix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.51-1 — 1.51-25 Tabmumer 151,
TaKUM 00pa30oM, ONPENESIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 25 mst Q

Tabmuuer 1.

N—

N / T (152)
Q

cl

Tabnuua 1.52: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.52) sBnstoTcst
coenunennst 1.52-1 — 1.52-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.52-1 — 1.52-25 Tabaumsr 1.52,
TaKUM 00pa3oM, ONPENESIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

N / T (153)

Cl
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Tabmuua 1.53: TlpennoururtensHpiMu coenuHeHussMu Gopmydsl (1.53) sBnsroTcs
coenunenust 1.53-1 — 1.53-25, B kotoppix (Q wuMeeT 3HAUEHHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tadmuusl 1. Coenunenus 1.53-1 — 1.53-25 Tabmumsr 1.53,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

N/

N / T (1.54)

Cl

Tabmuua 1.54: TlpennouruTtensHpiMU coenuHeHUAME (Gopmydbl (1.54) sBrstoTcs
coenunenust 1.54-1 — 154-25, B xotoppix QQ wuMeeT 3HAYCHHs, YKa3aHHbIE B
cootBercrBytomeii crpoke Tabmmubl 1. Coenunenust 1.54-1 — 1.54-25 Tabmumer 1.54,
TaKUM 00pa30oM, ONPEESI0TCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

TaGmuuer! 1.

A

—

N / T (1.55)

Cl

Tabmuua 1.55: TlpennourutensHbiMU coenuHeHUsIMU Gopmydiel (1.55) sBistroTes
coenunennst 1.55-1 — 1.55-25, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.55-1 — 1.55-25 Tabmumer 155,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.
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N / T (156)
Q
ci

Tabmuua 1.56: TlpeanourutensHbiMu coenuHeHnsAMHU Gopmydbl (1.56) sBisroTCS
coenunennst 1.56-1 — 156-25, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.56-1 — 1.56-25 Tabmumsr 1.56,
TaKUM 00pa30oM, ONPENEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 25 mst Q

Tabmuuer 1.

o)

A

= N
N/
N / | (157)
Q
cl

Tabnuua 1.57: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.57) sBnsiroTcst
coenunennst 1.57-1 — 1.57-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.57-1 — 1.57-25 Tabmunwr 1.57,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

N\ / T (1.58)
Q



67

Tabmuua 1.58: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.58) sBnsroTcs
coenunenust 1.58-1 — 1.58-25, B kotoppix (QQ wuMeeT 3HAuUEHHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenus 1.58-1 — 1.58-25 Tabmumsr 1.58,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

N / T (159)
Q
F

Tabmuua 1.59: TlpennoururensHpiMu coenuHeHUsAME Gopmydsl (1.59) sBnsroTcs
coenunenust 1.59-1 — 159-25, B xotoppix (Q wuMeeT 3HAYEHHs, YKa3aHHbIE B
coorBercrBytomeii crpoke Tabmmubl 1. Coenunenust 1.59-1 — 1.59-25 Tabmumsr 1.59,
TaKUM 00pa30oM, ONPEESI0TCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

TaGmuuer! 1.

o

-
N / T (160)
Q
F

Tabmuua 1.60: TlpennouruTtensHbiMU coenuHeHUAME Gopmydbl (1.60) sBisFOTCS
coenunennst 1.60-1 — 160-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.60-1 — 1.60-25 Tabmumsr 1.60,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.
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A
N / T/ (1.61)

Ci

—

Tabmuua 1.61: IlpennoururenbubiMu coenuHeHnsMu Gopmyiiel (1.61) sBisrOTCS
coenunennst 1.61-1 — 161-25, B xotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.61-1 — 1.61-25 Tabmuner 161,
TaKiM 00pa30oM, ONPENESIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

v
N 1.62
A (e
Q

Cl

Tabmuua 1.62: [IpeanoururensHbIMU coeauHEeHUAME (opmyibl (1.62) sBisroTCs
coenquHeHust 1.62-1 — 1.62-25 B koropbix (Q uMeeT 3Ha4YeHHs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.62-1 — 1.62-25 Tabaunsr 1.62,
TaKUM 00pa30oM, ONPENEISIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3anuceid Ne 1 - 25 mst Q

Tabmuuer 1.

N / T (1.63)
Q

Cl

Tabmuua 1.63: TlpennoururtenpsHpiMu coenuHeHusAMHU Gopmydsl (1.63) sBnsroTcs

coenunenust 1.63-1 — 163-25, B kortoppix (Q uMeeT 3HAUEHUs, YKa3aHHbIE B
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coorBerctBytomeii crpoke Tabmumbl 1. Coenunenust 1.63-1 — 1.63-25 Tabmumsr 1.63,
TaKUM 00pa3oM, ONPEesIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 25 mst Q

Tabmuuer 1.

N / T (1.64)
Q

Tabmuua 1.64: TlpennouruTtensHbIMU coenuHeHUAME (Gopmydbl (1.64) sBisOTCS
coenunennst 1.64-1 — 164-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.64-1 — 1.64-25 Tabmumer 1.64,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 25 mst Q

TaGmuuer 1.

N / T (165)
Q

Tabmuua 1.65: TlpennouruTtensHbiMU coenuHeHUs MU Gopmydibl (1.65) sBisrOTCS
coenunennst 1.65-1 — 1.65-25, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.65-1 — 1.65-25 Tabmumer 1.65,
TaKUM 00pa30oM, ONPENEISIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.



70

N / T (1.66)
Q

F

Tabmuua 1.66: TlpennouruTtensHbIMU coenuHEHUIME (hopMmyJibl (1.66) saBIsAIOTCS
coenunennst 1.66-1 — 166-25, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tadmuubl 1. Coenunenus 1.66-1 — 1.66-25 Tabmumsr 1.66,
TaKiM 00pa30oM, ONPEIESSIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 25 mst Q

Tabmuuer 1.

|7_\<N

e

N / T (167)
Q

—

Tabmuua 1.67: [IpeanoururensHbIMU coequHEHUAME (opmyJibl (1.67) sBisiroTCs
coequHenuss 1.67-1 — 1.67-25, B xoropeix (Q uMeeT 3Ha4YeHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.67-1 — 1.67-25 Tabaunwr 1.67,
TaKUM 00pa3oM, ONPEEISIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 myst Q

Tabmuuer 1.

N/

WAl

e

N / T (1.68)
Q

Tabmuua 1.68: IlpennoururtensHpiMu coenuHeHusIMU Gopmydsl (1.68) sBisroTcs

coenunenust 1.68-1 — 1.68-25, B kortoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
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coorBerctBytomeii crpoke Tabmumbl 1. Coenunenust 1.68-1 — 1.68-25 Tabmumsr 1.68,
TaKUM 00pa3oM, ONPEIeSIIOTCS 3HAUeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 25 mst Q

Tabmuuer 1.

-

N / T (1.69)
Q

Tabmuua 1.69: IlpennouruTtensHbiMU coenuHeHUAME Gopmydbl (1.69) sBisroTCS
coenunennst 1.69-1 — 169-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmuubl 1. Coenunenust 1.69-1 — 1.69-25 Tabmumsr 1.69,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 25 mst Q

TaGmuuer 1.

N / T (1.70)
Q

Tabmuua 1.70: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.70) sBisiroTCst
coenunennst 1.70-1 — 170-25, B xotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmuubl 1. Coenunenuss 1.70-1 — 1.70-25 Tabmumsr 1.70,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 25 mst Q

Tabmuuer 1.

N / T (1L.71)
Q
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Tabmuua 1.71: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.71) saBnsroTcs
coenunenust 1.71-1 — 171-25, B xotoppix Q wuMeeT 3HAUYECHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuusl 1. Coenunenust 1.71-1 — 1.71-25 Tabmumer 171,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceit Ne 1 - 25 nst Q

Tabmuue 1.

OH

N/

N / T (1.72)
Q

Tabmuua 1.72: TlpennouruTtensHbIMU coenuHeHUsMHU Gopmydiel (1.72) siBistroTes
coenunennst 1.72-1 — 172-25, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBerctByromeii crpoke Tabmmmbl 1. Coenunenust 1.72-1 — 1.72-25 Tabmumer 1.72,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 25 mst Q
Tabmumer 1.

CrieKTpOCKONUYeCK e JaHHbIe N0 BbIOpaHHBIM IpuMepam u3 Tabmuir;

Huxe npuseneHp! n30paHHbIe MOAPOOHBIE TPUMEPHI CHHTE3a COSUHEHUs 001I1eH
dopmynsr (I) cornacuo msobperenuto. Cnekrpockonuueckue paHubie 'H-SIMP-, 13C-
SIMP- u 1°F-SIMP npuBezieHbl 1711 XUMUYECKUX TIPMMEPOB, OMUCAHHBIX B TIPHBEIEHHBIX
Hwke pasaenax (400 MI'n npu 'H-SIMP u 150 MI'y npu BC-SIMP u 375 MTI'u ipu °F-
AMP, pacteopurens CDCl3;, CD3;OD wunmu de-DMSO, BHyTpeHHMII CTaHAAPT:
teTpamerwicuwiad 6 = 0,00 4./muH.) monydeHbl Ha mpubope Bruker, m ykazaHHbie
CUTHAJIbl UMEIOT CJIeNYIOIINe 3HaUeHus: br = mupokuii; s = cunrier, d = ayouner, t =
tpuruiet, dd = aBoitHoit nybaer, ddd = nyGser aBoitHOrO AydNeTa, M = MyJIBTHILIET, ( =
KBapTeT, KBUHTET = KBUHTET, S€Xt = CeKCTeT, sept = cenreT, dq = NBOHHOI KBapTeT, dt =
IBOWHOW TpHIUIET. B ciiydae co cMecsMH JUAacTepeoMepoB AaHbl JUOO 3HAYHMMBIE
CHUTHaJIBI O0OMX  JHAcTEPEOMEpPOB, JIMOO  XapaKTepHBIH CUTHAJT  OCHOBHOI'O
nnactepeomepa. CokpalneHHs, HUCIONb3YEMbIE ISl XUMHYECKHUX TPYII, HMEOT,
HanpuMmep, creayromue 3Hadenus: Me = CHs, Et = CH,CH3, t-Hex = C(CH3),CH(CHs)»,
t-Bu = C(CH3)s, n-Bu = HepasBeTBieHHbIH OyTwi, n-Pr = Hepa3BeTBIeHHBIN IpOMHII, 1-

Pr = passerBnennslil nponui, ¢-Pr = nuknonponui, c-Hex = nukiorekcun.
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CrieKTpoCKONUYeCKHe JaHHbIE N0 MIEPEUNCIEHHBIM HIDKE BHIOPAHHBIM IIPUMeEpam
13 TabauL, ObUTM MOMy4eHbl Ha OCHOBE TPaMMLMOHHON uHTepnpeTanuu 'H-SAMP uiu

OLIEHKH METOAOM cnucka nukos AMP.
TpanuimonHas unTeprperauus 'H-SIMP

ITpumep Ne 1.28-10:
'H-sIMP (400 MHz, DMSO-d® §, ppm) 8.50 (d, 1H), 8.45 (d, 1H), 8.19-8.11 (m, 2H),
7.96 (dd, 1H), 7.71 (dd, 1H), 5.03 (s, 2H), 3.72 (s, 3H).

ITpumep Ne 1.32-10:
'H-SIMP (400 MHz, CDCl5 8, ppm) 8.26-8.24 (m, 2H), 8.02 (m, 1H), 7.82 (dd, 1H),
7.58-7.49 (m, 2H), 4.94 (s, 2H), 4.27 (q, 2H), 1.29 (1, 3H).

ITpumep Ne 1.30-10:
"H-IMP (400 MHz, CDCl5 8, ppm) 8.36 (d, 1H), 8.27 (d, 1H), 7.94 (d, 1H), 7.84-7.78
(m, 2H), 7.58 (m, 1H), 4.98 (s, 2H).

Merton cricka nukos JIMP

Jannbie 'H-SIMP 110 BbIOpaHHBIM TIPUMEpaM TIPENCTaBJieHbl B BUAE CIHCKOB
nukoB 'H-SIMP. JIis kaxmoro NMKa CUrHajua CHavana yKasblBaeTcs O-3HaYeHue B 4. Ha
MIIH., a 3aTeM (B KpyIJbIX CKOOKax) MHTEHCUBHOCTb curHanma. [lapa 3HaueHwii O-
BEJIMYMHA-UHTEHCUBHOCTb CUTHAJIA PA3JIMYHBIX CUTHAJIBHBIX IMKOB OTAENSIOTCS APYT OT

Apyra TOYKOH C 3amsTOM.
Taxum 00pa3oM, CIIUCOK MUKOB B paMKax NMpUMepa HMEeT BHI:

81 (MuteHcuBHOCTBY; 8> (MIHTE€HCUBHOCTE?);. .. ..... : 8i (IHTE€HCHUBHOCTS;

PRI 5

Sn (MHTEeHCUBHOCTbn)

VHTEeHCUBHOCTD pE3KMX CUTHAJIOB KOpPPENIUpPYyeT C BBICOTOM CHUIHala B
pacnedataHHoM npumepe cnekrpa AMP B canTMMeTpax U AEMOHCTPUPYET UCTHHHOE
COOTHOULICHUE 3HAYEHUN WHTEHCUBHOCTU CUTHAJIOB. JIJI IMUPOKUX CHUTHAJIOB MOTYT
YKa3bIBaTbCsl HECKOJIBKO MMUKOB WJIU LIEHTP CUTHAJIA U UX OTHOCHUTEJIbHASI MHTEHCUBHOCTD

o CPaBHCHHUIO C HanOoJiee UHTEHCHBHBIM CUTHAJIOM B CIICKTPE.

Jns xanubpoBku xumudeckoro casura 'H-SIMP ucrmonb3yeTcss XMMUYECKMit

CIBUI TETPAMETHJICHJIAHA W/WUJIM PAacTBOPUTENS, OCOOEHHO B Cllydae CIIEKTpPOB,
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usmeperHbix B JIMCO. Takum 00pa3om, MUK TETPAMETHIICHIAHA MOXKET TMOSIBJIATHCS B

criirckax nMukoB SIMP, HO pu 3TOM 3TO He 00sI3aTeNIBHO.

Criucku nukos 'H-SIMP ananoruussl kiaccudeckum pacriedatkam 'H-SIMP u,
TakuM 00pa3oM, OOBIYHO BKJIIOYAIOT B ce0sl BCE MUKHU, IIEPEUHCICHHbBIE B KIACCUYECKOH

unrepnperauuu JMP.

Kpome Toro, B knaccuueckux pacredatkax H-SIMP MoryT oToGpaskaThCs
CUTHAJIBI PACTBOPUTEJNS], CUTHAJIBI OT CTEPEOU30MEPOB LIEIEBbIX COCIMHEHUH, KOTOPBIE

TAKXKe SBIISTFOTCS MPEIMETOM H300pETeHUSI, W/HITU MUKU OT IPUMECEH.

[Tpu yka3aHWU CUTHAJIOB COEUHEHNUH B A€JIbTa-AHaNa30He PACTBOPUTEICH 1/ UITH

1
BOABI B Hammx crnuckax ‘H-SIMP npuBopsrcs muku OOBIMHBIX MHKOB PACTBOPUTES,
Hanpumep, muku u3 JIMCO B JIMCO-Ds 1 nuk BOIBI, 115l KOTOPBIX B CPEIHEM OOBIMHO

XapaKTEPHa BbICOKAass HHTCHCUBHOCTD.

[Tuku cTepeon3oMepoB LENEBbIX COCOUHEHUH W/ WM MUKW NMPUMecel OOBIYHO B
CpeIHEM UMEIOT MEHBIIYI0 HHTEHCHBHOCTD, Y€M ITHKH LIeJIEBbIX COeANHEHHH (Hanmpumep,

¢ yuctoroit >90%).

Takue crepeomsoMepbl W/MIU TPUMECH MOTYT OBbITh TUIUYHBIMHU IS
KOHKPETHOTO MPOU3BOACTBEHHOTO mpouecca. TakuM 00pa3oM, UX MUKH MOTYT MTOMOYb
UACHTU(OULIUPOBATh BOCHPOU3BENEHHE HAIIero IPOU3BOJACTBEHHOIO Mporecca ¢

UCTIOJIb30BaHHEM "OTIIEYaTKOB MOOOUYHBIX MPOAYKTOB".

Crienanuct, KOTOpBIH OmpenessieT MUKH LEeNIEBbIX COCIUHEHUN W3BECTHBIMH
metonamu (MestreC, mopenupoBanue ACD, a Takke C TMOMOIIBK SMITUPUYECKH
OLCHCHHBIX OXUIOACMbIX 3HaLIeHI/II\/'I), MOKET, IPpU HeO6XOI[I/IMOCTI/I, BbBIACIIUTE ITHUKU
OECJIEBBIX COGI[I/IHGHPIEI, HUCIIOJIb3Ys, IpU HeO6XOI[I/IMOCTI/I, JOIIOJIHUTCIIBHBIC (bHJ'[prbI
HHTEHCUBHOCTH. Y Ka3aHHOE BBIACIICHUE CXOKE C BBIACIICHUEM ITNKOB, UCITOJIb3YEMbBIM B

knaccuueckoii uarepnperanuu "H-SIMP.

IMonpobuas unpopmMaimst o cnuckax 'H-SIMP npusemena B base gaHHBIX

Research Disclosure (Coobmenmnii 06 Mccnenosannn) Homep 564025.

1.43-1: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.6303 (2.2); 8.6172 (4.8); 8.0701 (1.0); 8.0680 (1.0); 8.0657 (1.1); 8.0636 (0.9); 8.0581
(1.0); 8.0557 (1.1); 8.0537 (1.1); 8.0517 (0.8); 7.8625 (0.5); 7.8444 (0.7); 7.8419 (1.3); 7.8374
(1.1); 7.8242 (1.3); 7.8197 (1.2); 7.8081 (1.6); 7.8061 (2.1); 7.8028 (1.3); 7.7876 (0.7); 7.7856
(0.8); 7.5022 (2.1); 7.4900 (2.1); 7.2637 (4.7); 7.2188 (0.9); 7.2155 (0.8); 7.2068 (0.9); 7.2031
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(1.1); 7.2011 (1.0); 7.1977 (0.8); 7.1890 (0.9); 7.1856 (0.8); 4.9929 (9.6); 3.8248 (16.0);
0.0705 (0.5); -0.0002 (6.9)

1.45-1: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 8.7550 (7.6); 8.7541 (7.5); 8.6874 (6.7); 8.6752 (7.1); 8.1422 (1.8); 8.1402 (2.0); 8.1377
(2.4); 8.1356 (2.1); 8.1302 (2.0); 8.1281 (2.2); 8.1255 (2.3); 8.1235 (2.1); 8.0733 (1.8); 8.0687
(1.6); 8.0546 (2.2); 8.0529 (2.3); 8.0500 (2.0); 8.0482 (2.1); 8.0342 (2.3); 8.0295 (2.0); 7.8002
(2.3); 7.7980 (4.3); 7.7957 (2.4), 7.7797 (2.1); 7.7775 (3.8); 7.7752 (2.0); 7.6850 (4.9); 7.6835
(4.8, 7.6728 (4.8); 7.6713 (4.7); 7.3988 (2.1); 7.3963 (2.2); 7.3867 (2.0); 7.3842 (2.1); 7.3801
(2.1); 7.3776 (1.9); 7.3680 (2.1); 7.3655 (2.0); 5.7575 (1.8); 4.9309 (16.0); 3.3260 (1.0);
2.5250 (0.8); 2.5203 (1.1); 2.5116 (16.2); 2.5070 (35.1); 2.5024 (48.6); 2.4978 (33.0); 2.4933
(14.3); 0.0080 (1.6); 0.0046 (0.6); -0.0002 (55.2); -0.0085 (1.5)

1.44-1: 'H-SIMP(400.6 MHz, CDCI3):

5= 8.6290 (4.1); 8.6162 (7.1); 8.6144 (5.2); 8.0678 (1.2); 8.0656 (1.3); 8.0633 (1.4); 8.0611
(1.3); 8.0557 (1.3); 8.0534 (1.4); 8.0513 (1.5); 8.0490 (1.3); 7.8601 (0.8); 7.8555 (0.8); 7.8424
(0.8); 7.8395 (1.8); 7.8350 (1.8); 7.8219 (2.1); 7.8174 (2.0); 7.8084 (2.0); 7.8060 (2.5); 7.8051
(2.6); 7.8027 (2.1); 7.7879 (0.9); 7.7856 (1.0); 7.7847 (0.8); 7.7821 (0.6); 7.4996 (3.2); 7.4980
(3.0); 7.4874 (3.1); 7.4858 (3.0); 7.2632 (11.4); 7.2157 (1.4); 7.2123 (1.3); 7.2037 (1.3);
7.2000 (1.4); 7.1981 (1.5); 7.1946 (1.3); 7.1861 (1.3); 7.1825 (1.2); 5.3004 (3.8); 4.9683
(14.7); 4.3169 (1.8); 4.2991 (5.8); 4.2813 (5.8); 4.2635 (1.9); 1.6145 (0.5); 1.3204 (7.6);
1.3026 (16.0); 1.2847 (7.6); 1.2594 (0.6); 0.8818 (0.8); -0.0002 (16.3); -0.0027 (0.9)

1.43-8: 'H-SIMP(400.6 MHz, CDCI3):

5= 8.6758 (3.7); 8.6627 (2.1); 8.2281 (1.6); 8.2267 (1.7); 8.2211 (1.7); 8.2198 (1.6); 7.6237
(1.5), 7.6167 (1.5); 7.6023 (1.8); 7.5953 (1.8); 7.5013 (1.8); 7.4998 (1.7); 7.4891 (1.7); 7.4876
(1.7), 7.3740 (2.1); 7.3725 (2.0); 7.3526 (1.8); 7.3511 (1.7); 7.2639 (6.1); 5.3011 (3.4); 4.9676
(8.4); 3.8241 (16.0); 1.5906 (0.6); -0.0002 (8.7)

1.44-10: 'H-SIMP(400.6 MHz, CDCI3):

5= 8.6353 (4.6); 8.6292 (5.5); 8.6232 (4.7); 8.0148 (2.5); 8.0125 (2.7); 8.0092 (3.0); 8.0069
(2.8); 7.8221 (1.0); 7.8165 (0.7); 7.8004 (4.6); 7.7947 (4.8); 7.7899 (5.0); 7.7875 (5.2); 7.7681
(1.0); 7.7658 (0.8); 7.4782 (3.2); 7.4768 (3.5); 7.4660 (3.1); 7.4645 (3.4), 7.2621 (18.5);
4.9596 (15.4); 4.3152 (1.9); 4.2974 (6.1); 4.2795 (6.2); 4.2617 (2.0); 1.5738 (1.6); 1.3194
(7.8); 1.3016 (16.0); 1.2838 (7.7); 1.2775 (0.6); 1.2640 (1.0); 1.2598 (1.0); 0.8818 (1.7);
0.8641 (0.7); 0.0080 (0.7); -0.0002 (25.5); -0.0085 (0.8)

1.45-8: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1698 (0.6); 8.7923 (8.1); 8.7915 (8.3); 8.7377 (7.0); 8.7255 (7.4); 8.4021 (4.6); 8.4006
(5.0); 8.3951 (5.2); 8.3935 (4.9); 7.8445 (4.3); 7.8375 (4.1); 7.8231 (5.3); 7.8161 (5.3); 7.7863
(5.3), 7.7847 (5.2); 7.7741 (5.2); 7.7725 (5.1); 7.6547 (5.9); 7.6532 (5.9); 7.6333 (5.0); 7.6317
(4.9); 5.7574 (0.7); 4.9144 (16.0); 4.0563 (0.8); 4.0385 (2.4); 4.0207 (2.5); 4.0030 (0.8);
3.3256 (2.5); 2.5254 (0.8); 2.5208 (1.1); 2.5121 (15.2); 2.5075 (33.4); 2.5029 (46.8); 2.4983
(32.2); 2.4937 (14.0); 1.9895 (11.6); 1.1927 (3.5); 1.1749 (7.0); 1.1571 (3.4); 0.0079 (1.3);
0.0037 (0.7); -0.0002 (45.0); -0.0028 (1.5); -0.0035 (0.9); -0.0085 (1.2)

1.44-8: 'H-SIMP(400.6 MHz, CDCI3):

5= 8.6762 (5.4); 8.6747 (7.4); 8.6620 (4.0); 8.2299 (2.5); 8.2283 (2.6); 8.2229 (2.6); 8.2213
(2.5), 7.6182 (2.5); 7.6113 (2.4); 7.5968 (2.9); 7.5899 (2.9); 7.4998 (3.1); 7.4981 (2.9); 7.4876
(3.0); 7.4859 (2.9); 7.3712 (3.4); 7.3696 (3.2); 7.3498 (2.8); 7.3483 (2.7); 7.2638 (11.3)
5.3011 (16.0); 4.9445 (13.4); 43137 (1.8); 4.2959 (5.6); 4.2781 (5.6); 4.2602 (1.8); 1.5956
(0.6); 1.3244 (7.2); 1.3066 (15.1); 1.2888 (7.1); -0.0002 (16.1)

1.45-10: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1877 (1.1); 8.7752 (8.1); 8.7744 (8.4); 8.6959 (7.2); 8.6837 (7.6); 8.2497 (3.8); 8.2481
(4.4); 8.2433 (5.2); 8.2417 (5.1); 8.1993 (4.8); 8.1929 (3.7); 8.1775 (5.0); 8.1711 (4.4); 7.8317
(5.3); 7.8301 (5.4); 7.8100 (4.9); 7.8083 (5.1); 7.6979 (5.1); 7.6963 (5.2); 7.6856 (5.1); 7.6841
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(5.2); 5.7575 (5.4); 4.9400 (16.0); 3.3268 (2.2); 2.5257 (0.9); 2.5210 (1.1); 2.5122 (14.7);
2.5076 (32.0); 2.5030 (45.0); 2.4984 (30.9); 2.4939 (13.4); 0.0080 (1.1); -0.0002 (41.5); -
0.0085 (1.1)

IIpenmeToM u300peTeHUsT TaKKe SIBIAETCS CIOCOO 3alMUThl TEXHUYECKUX
pPacCTeHUIl WM CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYP OT (PUTOTOKCHYECKOro MAeHCTBUS
arpOXHMMHUKATOB, TAKUX KaK MECTULIUBI WK, B YACTHOCTH, FepOULIUIBI, KOTOPbIE HAHOCST
ymepO moceBaM WM TOJE3HBIM PACTCHUSM, OTJIMYAIOLUIUICS TeM, YTO COEIUHEHHsI
obmeit popmysst (I) Uk UX CONM MPUMEHSIFOT B KAYECTBE aHTHIOTA, MPEANOYTUTETHHO
NyTeM HaHeceHUs1 3P (EKTUBHOIO KOJMYECTBa coearHenus obmeit ¢popmysl (1) mmm ux

COJIeH Ha PacTeHHsI, YaCTH PACTEHUH MITH UX CeMeHa (WITH CeMEHHOH MaTepua).

Coenunenus obwmeit popmysl (I) (= aHTUAOTEI), KaK YKa3aHO BBILIE, TTOAXOIAT
BMECTE C aKTUBHBIMH HHIPEIUEHTAMH (IIECTHLWAAMHU) I CEIEKTUBHOW OOpBOBI C
BPEIHBIMH OPTaHU3MaMH B OIHOM PSAY KYJbTYP, HAIPUMeEp, IKOHOMHYECKH Ba)KHBIX
KYJBTYp, TAKHX KaK 3€pHOBbIC (IIIEHUIIA, SIMMEHb, TPUTHKAJE, POXKb, PUC, KYKYpy3a,
COpro), caxapHasi CBEKJIa, CaXxapHbIA TPOCTHHK, Parc, XJIOMOK, MMOACOJHEYHHK, TOPOX,
600b1 u coeBbie 000b1. KoMOMHaMu repOULIMAOB M aHTHIOTOB C AHTHAOTAMHU OO
dopmyinbl (I) Takke momxonmar aysi OOpbOBI C BPEIHBIMH PACTSHHSIMH Ha TPSIKAaX U
y4acTKax C MOJIE3HBIMU M AEKOPATUBHBIMU PACTEHUSMH, KaK, HAPUMep, Ha ra3oHax ¢
NOJIE3HBIMHU WJIM JI€KOPATUBHBIMU TA30HAMH, OCOOEHHO C paWrpacoM, MATIMKOM HIJIN

OepMyaCKOl TpaBOH.

B cny4ae ¢ cenbCKOXO3SHCTBEHHBIMU PACTEHUSMH U KYJIBTYPaMH, B KOTOPBIX
MOKHO HCIIOJIb30BaTh KOMOHMHALUKM TepOULMIOB U aHTUAOTOB C BBILICYNOMSHYTHIMU
coenuHeHusiMH obwieit Gopmyiel (I), MHTEpEC MPENCTABISIOT MYTaHTHBIE KYJBTYPBIL,
TIOJTHOCTBIO WJIM YACTHMYHO YCTOMYMBBIC K HEKOTOPBIM MECTULIUAAM, UJTH TIOJTHOCTBIO WITH
YaCTUYHO YCTOWYHMBBIE TPAHCTCHHBbIC KYJIBTYPBL, HANpUMEp, KYJIbTYPbl KYKYPY3bl,
yCTOMUUBBIE K TIIOQOCHHATY WK InpOCcaTy, WIH KyJbTypbl COHM, YCTOHYMBBIE K

HUMHUAAa30JIMHOHAM, KOTOPBIE HAHOCAT BPEA PACTECHUAM.

OnHako OCOOBIM MPEUMYIIECTBOM MPUMEHSEMbIX HOBBIX AHTHIOTOB OOIIEeH
dopmyner (I) sBiasiercss wx 3(¢peKTHBHOE BO3ACUCTBHE HA CEIBCKOXO3SICTBEHHBIC
KYJITYPBI, KOTOPBIE, KaK MMPABUIIO, XapaKTEPU3YIOTCSI HEIOCTATOYHON MEPEHOCUMOCTHEO

K UCTIOJIb3YyEMbIM MECTULINAAM.



77

Coenunenus obmeit popmys (I) MOryT MpUMEHSATBCS BMECTE C MECTULIUIAMH,
KaK OTHOBPEMEHHO, TaK U B JIFOOOH MOCIEA0BATENIbHOCTH C AKTUBHBIMU MHTPEIUEHTAMH,
U TIPU 5TOM CHOCOOHBI YMEHBIIATh WU IOJHOCTBIO YCTPAHATh BPEAHbIE MOOOYHOE
NEeWCTBUE TAKUX AKTUBHBIX WHIPEIUEHTOB HAa CEJIbCKOXO3SHCTBEHHBIE KyJBTYpBI, HE
BJIMSIST M CYIIECTBEHHO HE CHIDKAas IPU 3TOM Ha 3()(PEKTUBHOCTb TAKUX AKTHUBHBIX

WHI'PEAUCHTOB B OTHOLICHUHN HEXEIATEIbHBIX BPEAOHOCHBIX OPraHnu3MOB.

ViepO, oOyclIOBIEHHBIH NPUMEHEHUEM HECKOJbKUX MECTHUIHMIOB, HAIPUMED,
HECKOJIbKUX TepOMLUI0OB WM TepOMLHIOB B COYETAHHMM C HWHCEKTHLUAAMH WJIN

(I)YHFI/ILII/IHaMI/I, TaKKe MOKET OBITh 3HAUNUTEIHLHO YMECHBIICH WX ITOJTHOCTBIO YCTPAHEH.

B pesynbrate MoOXeT OBITh 3HAYUTENIBHO pacUIMpeHa OONACTh MPUMEHEHHS

OOBIYHBIX NEeCTUIIUAOB.

Ecnu cpenctsa cornacHO M300pEeTEHHIO COAEPIKAT MECTHULHMIBI, TAKHE CPEACTBa
1OCJIE  COOTBETCTBYIOINErO pa30aBleHHMs HAHOCAT JHOO HEMOCPENCTBEHHO Ha
oOpabaTbIBaeMyr0 IUIOLIA/b, HA YK€ MPOPOCIINE BPEIHbIE /WM MOJIE3HbIE PACTEHHS,

100 Ha y’Ke B3OIIEAIINE BPEIHbIE U/ WIIN TOJIE3HbIE PACTEHHSL.

Ecnu cpenctBa cornacHO HM300pETEHHIO HE COAEPKAT MECTULHIOB, TaHHBIE
CpeACTBAa MOXHO HCIIONIb30BaTh B TaK HAa3bIBAEMOM Ipoliecce OaKOBOW CMecH, T.e.
HETIOCPEACTBEHHO Iepe]] HaHeCeHHeM Ha o0pabaThlBa€MbI y4YacTOK IIOJb30BATENb
CMEIINBAeT M pa3OaBiseT OTAEIbHO NMPUIOTOBJIEHHbBIE MPOXYKTHI (= CPEACTBO 3AIUUTHI
pacTeHUH U MEeCTULM]) UM Nepes NMPUMEHEHHEeM MeCTULUAA, WIIN T0C/e PUMEHEHUs
NEeCTULNA, WA Ui TpeaBapuUTeNibHOW 00paboTKM CeMsH, T.e. Hampumep, AJis

MpOTpaBIUBaAHUA CEMAH CEJIbCKOX03SIHCTBEHHbBIX KYJIBTYDP.

HpeHHOqTI/ITeJIbeIM ABIKIETCA CBOECBPEMECHHOE IPUMEHEHUE aHTUI0Ta BMECTE C
NEeCTULIMAOM, 0COOEHHO B Cllydadax, KoOraa aHTHAOT HAHOCAT Ha pPAaCTCHUA IIOCJIC

repoumma.

bnaronpusitabie 3¢¢dekTbl OT nMpuUMeHeHus1 coenuHeHust obmeit gopmynsr (1)
HAOMIOAIOTCST B CIy4asix, KOrZMa HX HCHONB3YIOT BMECTe C MECTHIUAAMU B
NPEABCXOMOBBIA HMJIM IOCIEBCXONOBBIA TEPUOA, HANpUMep, NPH OJHOBPEMEHHOM
NPUMEHEHUH B BUAe OaKOBOM CMeCH WJIM B BHIE COBMECTHOH penentypel, JUOO
MapajuleIbHO MM TOCJIEAOBATeIbHO B paMKax pas3AelbHOTO HMpPUMEHeHHs (CIUINT-
npumMeHeHne). Takke eCTh BO3MOXKHOCTb HEOJHOKPATHOTO HAHECEHUs COCIMHEHUS.

HHOFI[a HUMECT CMBICH KOM6I/IHI/IpOBaTb HaHECCCHUE B HpGI{BCXOI[OBbIﬁ HUJIN
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nocIeBCXoAoBbIi nepuos. OOBMHO PEKOMEHIYETCsl MOCIEBCXOI0BOE NMPUMEHEHHE Ha
NOJIE3HBIX WJIM CEeJNbCKOXO3AMCTBEHHBIX PACTEHHMSX C OJHOBPEMEHHBIM MWin Oolee
MO3IHUM HaHeceHueM mnectuiuaa. Takke BO3MOXKHO mnpumeHenune coenuHeHuit (I)
COIJIACHO M300pETEeHHI0 ISl TMPOTPABIMBAHHS CeMsiH, oOpaboTku (HOrpyKEeHHEM)
paccanel (Hampumep, puca) win oOpabOTKM IPyroro marepuana sl pasMHOMKEHUs

(Hampumep, kyOHEH kapTodes).

IIpu wucnonb3oBaHuu coenuHenuit obOweit Gopmynsl (I) B codyeranuu ¢
repOMIMAaMy, KpOME aHTHOTA, YacTO HAOMIOJaeTcss yCWIeHHe TrepOHIUIHOrO
BO3JICHCTBHSI HA BpeAHbIE pacTeHHs. KpoMe Toro, BO MHOTHX CIy4asix yJIy4dIIaeTcsi pOCT
NOJIE3HBIX M KYJABTYPHBIX  PAcTeHUH W TOBBINAETCA  YPOKAHHOCTH

CEbCKOXO35IICTBEHHBIX KYJIBTYD.

CoenuHeHuss MO M300PETEHHI0 MOTYT BKJIKOYATh B ceds OAMH WM Oojee
necTuUIoB. B  kadecTBe MECTHUMIOB BBICTYNAIOT, HAMpUMep, TrepONIUIbL,
WHCEKTULUBL, (DYHTULIUABL, aKapULUIbl 1 HEMATOLUABI, KAJKABIH M3 KOTOPBIX MOXKET
NPUBECTH K (HUTOTOKCHYHOMY TIOBPEKIACHHMIO KYJBTYPHBIX PACTEHUH, €Cliu

HUCIIOJIB3YETCs OTACJIbHO UJIU TaM, I'I€ €CTh BEPOATHOCTb MPUYMHEHUS BpEaa.

OcoOblif MHTEpeC MPEenCTaBJSIFOT COOTBETCTBYIOLIUE MECTULIUAHBIE AKTUBHBIC
WHTPEIUEHThl M3 TPYII TepOUIUIOB, WHCEKTULUAOB, aKapULHIOB, HEMATOLUAOB U

(yHrUIMOB, B 4aCTHOCTH, TepOMLIUIBL.

MaccoBoe cooTHorieHue antuaora (obmedt gopmynsl (I)) u mectruumga MoxeT
BapbUPOBATHCS B MIMPOKUX Mpenesiax U OObIMHO HAaXOAUTCs B auamnasone ot 1:100 mo
100:1, mpennoururensho ot 1:20 no 20:1, B wactHoctH, oT 1:10 1o 10:1. OnTuManpHOe
MacCOBOE COOTHOIIEHUE aHTHIOTA U MeCTULAA OOBIYHO 3aBUCUT KaK OT KOHKPETHOTO
HCIIOJIb3YyE€MOr0 aHTHA0Ta U KOHKPETHOrO MECTULMAA, TaK M OT THUIA 3alUINaeMOro
MOJIE3HOTO WJIM  CEeIbCKOXO3STHCTBEHHOrO pacteHus.. HeoOxomuMoe KOJIUYEeCTBO
AHTUJOTA MOJKET BapbUpPOBATbCA B IIUPOKUX TMpeAenax B 3aBUCUMOCTU OT
UCTIOJIB3yEeMOro MeCTUIUAA W THMA 3aIIHUIAeMOr0 TIOJE3HOTO PACTEHUs U OOBIYHO
Haxoautcs B nuanaszone 0,001 - 10 kr, npeanouturensHo 0,01 - 1 kr, B yactHOoCcTH, 0,01
- 0,2 xr anTHOTa HA rekTap. KonmnyecTBo 1 MacCOBOE COOTHOIIEHUE, HEOOXOIUMOE J1JIst
yCHeIHOW 00pabOTKH, MOKHO OMPEAENUTh C MOMOINBIO MPOCTBIX MPEIBAPUTEIBHBIX

TECTOB.
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B cnywyae nporpaBnuBaHMs CeMsiH, HCHoib3yercs, Hanpumep, 0,005 - 20 r
antupora (obmeit ¢opmynsr  (I)) Ha KWiIOrpaMM CEMEHHOrO  MaTepHala,
npeanoytutenbHo 0,01 - 10 r aHTHgOTAa Ha KWJIOrPaMM CEMEHHOrO Marepualia, B

yacTHOCTH, 0,05 - 5 r aHTUI0TA HA KUJIOTPaMM CEMEHHOTO MaTepHuana.

Ecnu pactBopbl antugora (obmeii ¢opmysnsl (1)) ucnons3yrot mist 00paboTku
CeMsiH, CEMEHHOTO Marepuaja, JIMOO POCTKH CMAuMBAOTCS PACTBOPAMH, MOAXOISINAS
KOHLIEHTpALHsi OOBIYHO HaxoauTcsl B auana3one 1 - 10000 4./MiH., IPeAnOYTUTEIEHO

100 - 1000 4./MJIH. OTHOCUTEJIBHO MACCHI.

KonnyecTBO M MaccoBOe COOTHOLIEHHWE, HEOOXOAMMOE Ui YCHEIIHOW

00paboOTKH, MOJKHO OTNPEAEIUTD C IIOMOLIBIO MPOCTHIX MPEIBAPUTEBHBIX TECTOB.

AnTtHnor obmeil ¢opmyiabl (I) OOBIMHO HAHOCAT OTHAENBHO WJIM BMECTE C

necCTumuaaMu.

Takum oOpa3oMm, mpeaMeToM H300peTeHHs TaKKe SBIAETCS ypOKal HIIN

COEIMHEHMs IS 3aLIUThI KYJBTYPHBIX PACTCHUH.

Hpe}_'[HOLITI/ITeJ'IbeIM ABJIACTCA COBMCCTHOC HCIIOJIB30BAHUEC AaHTHUIO0TAa H
necrumuaa, B 4aCTHOCTH, HCIIOJIb30BAHHEC aHTHAOTA U rep61/1u1/1)1a B BHJEC rOTOBOH K

NPUMEHEHHUIO TIpenapaTHBHON (pOPMBI MU HCIIOIb30BAHNE METO/1a OAKOBOW CMECH.

Takke MPEANMOYTHTENBLHBIM SIBIISIETCS  KMCIOJb30BAaHME AHTHUAOTA OOIIei
dopmynbl (I) mpu oOpaboTke CeMsiH ¢ MOCIEAYIOIIMM MPUMEHEHHEM MECTHLIHUAOB,
NPENNOYTUTENBHO repOUIIMIOB, MOCHE TIOCEBA B TPEIBCXOM0BOM HMJIH MOCIEBCXOI0BOM

nepuose.

Coenunenus obeti popmyibl (I) MM UX COJTM MOTYT MPUMEHSTbCS KaK TAKOBBIE
WM B BUJI€ UX COCTABOB (IIPENapaTUBHBIX (POPM) B COUETAHUH C JPYTUMHU MECTULIUIHO-
AKTHUBHBIMH BEINECTBAMH, TAaKUMH KaK HMHCEKTUIHIbL, AKAPULIHIbL, HEMAaTOLMIbI,
repOuLHbI, PYHTULUUABL, AaHTUIOTHI, YAOOPEHUs W/WIIH PEryJIITOPBI POCTa, HAIPUMED, B
BUJI€ TOTOBBIX MpEMapaTUBHBIX (opM uim OakoBbIX cMeceil. KoMOMHMpOBaHHBIE
npenapaTHBHbIE (POPMBI ITOJTYYAIOT HA OCHOBE BBILICYKA3aHHBIX MPENapaTHBHBIX POPM C
yueToM (U3MYECKHUX CBOMCTB M CTAOMIBHOCTH KOMOMHHPYEMBIX aKTHBHBIX

HUHI'PECAUCHTOB.

B xauecTBe BeIeCTB, KOTOPBIE COYETAIOTCS C coeAnHeHneM odmei popmys (1)

B CMCHIAHHBIX NPCHIapaTUuBHbIX (I)OpMaX uii 0aKOBBIX CMECSX HUCTIOJIB3YIOT, HAIIPUMED,
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W3BECTHbBIE AKTHBHbBIE MHIPEIUEHTHI, JHCTBHE KOTOPBIX OCHOBAHO Ha MHIMOHPOBAHMHY,
HampuMep, aleTOJaKTaTCHHTa3a, auneTwi-KoA-kapOokcunasa, IeJUII0JI030CHHTA3A,
SHOJMUPYBWIIHKUMAT-3-pocharcuHTasa, TINyTAMHUHCHUHTETA3a, pP-THAPOKCU(PEHUII-
MUpyBaTAMOKCUTeHa3a, (uToeHaecarypasa, ¢orocucrema I, ¢orocucrema II wumm
nporonoppUpUHOreHOKCHIa3a, KaK, HampuMep, ykazaHo B pabore Weed Research 26
(1986) 441-445 wnu "The Pesticide Manual", 16-oe uznanue, The British Crop Protection
Council u Royal Soc. of Chemistry, a Takke B yKa3aHHbIX B HHMX HCTOYHHMKAX
auTepatypsl. 3BeCcTHBIE repOULIMABI MITH PETYJIATOPBI POCTA PACTEHHIH, KOTOPBIE MOYKHO
KOMOWHHUPOBATh C COCOMHEHUSMH TIO W300PETEHUI0, NMPUBENCHbI HUKE B KA4ECTBE
npuMepa, MpH 3TOM yKa3aHHbIE AKTUBHbIC UHIPEIHUEHTHl UACHTUPHULUHUPYIOTCS JTHOO Ha
OCHOBE "OOINENPUHSATOrO HAWMEHOBAaHUS" B aHIJIOA3BIYHOM BApPHAHTE COTJIACHO
MesxnyHapoaHo# opranu3anuy rno crasaaptuzauud (ISO) mnbo Ha OCHOBE XUMHUYECKOTO
HaMMEHOBaHUs, OO mo koxy. Bo Bcex ciyuasix croga OTHOCSATCS JHOOBIE (POpPMBI
NPUMEHEHHUs, TAKHE KakK, HalpuMep, KHUCIOTBI, COJH, CIOXHBIE 3(UpPBI, a TaKXkKe BCE
U30MepHbIE (POPMBI, TAKHE KaK CTEPEOU30MEPDI U ONTHUECKHE U30MEPHI, 1aXKe €CJIN OHU

HE yKa3aHbI IIPAMO.

ITpuimMepamu TaKUX MAPTHEPOB AJISi CMELIMBAHUS SIBJISIFOTCS

Aueroxynop, amupayopden, amudayopdpen-mer, anudayopdeH-HaTPUH,
aKJIOHN(EH, ajaxyjop, AaUIUAOXJOpP, AIOKCHUANM, AaJUIOKCUANM-HATPUH, aMeTpuH,
amMuKapOa3oH, aMHUIOXJIOP, aMUAOCYJIb(PYPOH, 4-aMHUHO-3-XJ0p-6-(4-xm0p-2-PTOp-3-
MeTmiheHnn)-S-GpropnupuauH-2-kapOoHOBas KHCJIOTA, AMHUHOLIMKJIOIUPAXJIOP,
AMUHOLIMKJIOTINPAXJIOP-KAJIUH, AMHUHOLMKJIOTIUPAXJIOP-METHJI, AMUHOITHPAJTUI,
amuTpos, cyibdamaT ammoHusi, aHwiodoc, acymam, arpasuH, asadeHUIuH,
asumMcyiibhypoH, OednyOyramun, OeHaszonuH, OeHAa30MUH-3TUN, OeHIypauH,
Oendypesar, OencynbdypoH, OeHcynbpypoH-MeTH,  OeHCyaun,  OeHTa30H,
Oenzo0uIukioH, OeH3odenamn, OwukiomupoH, Oudenokc, Ounmanadoc, Owumanadoc-
HaTpui, Oucnupudak, oucnmpudak-HaTpul, Opomarmi, 6pomOyTHa, OpompeHOKCHUM,
OpPOMOKCHHIJI, OPOMOKCHHHJIOYTHPAT, KaJus, -TeNTaHOAT U -OKTaHOAT, OYTOKCHHOH,
Oytaxyop, Oyradenammn, Oyramudoc, OyreHaxiop, OyrpanuH, OyTpookcuaum, OyTHIIAT,
kadeHcTpon, kapOeramun,  KappeHTPa3oH, KappEeHTPAa3OH-3THII,  XJIOpaMOeH,
xjopOpomypoH, xiopdeHak, xinopdeHak-HaTpuh, XyopdeHnporn, XIopQIypeHod,
XJIOPQIIYPEHOJI-METUJI, XJIOPUIA30H, XJOPUMYPOH, XJOPUMYPOH-OTHI, XJOPO(TaIUM,

XJIOPTOJYPOH, XJIOPTaJI-AUMETHII, XJIOPCYJIb(QYPOH, LMHUAOH, € WHUAOH -3THII,
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LUHMETIIINH, LUHOCYIb(YpPOH, kianudoc, KieronuM, kioauHadon, KioauHador-
NPOMAPTUJI, KJIOMAa30H, KJIOMEMPOT, KJIOMHUPAUA, KJIOPAHCYJIaM, KIOpPaHCyJIaM-METHL,
KYMUJIYPOH, LIMAaHAMMJ, L[HAHA3MH, IUKJIOAT, LUKJIOMHUPUMOPAT, LUKIOCYIb(aMypoH,
LUKJIOKCUANM, uranodon, muranodon-Oytui, uunpasus, 2,4-D, 2,4-D-0ytun, -0yTun,
-TUMETUJIAMMOHHM, -TUOJIAMMH, -3THJI, 2-3TWITEKCHJ, -M300YyTHJI, -HM300KTHJI,
-U30IPONUIAMMOHUHN, -KaJIU|, -TPUU30NPONAHOIAMMOHUI U -TponamuH, 2,4-DB, 2 4-
DB-OyTui, -AMMeTHIaMMOHUH, W300KTWJ, -KaJIUld M -HATPHUH, JaHMypoH (IUMPOH),
JaNanoH, Na30MeT, H-JeKaHoj, necMenudam, aerosun-rmpasonat ([ATIT), nukambda,
auxjgobenmn,  2-(2,4-nuxnopOensun)-4,4-numerui-1,2-okcazonuaun-3-o1,  2-(2,5-
auxynopoeH3mn)-4,4-numeTni- 1,2-0KkCO30UANH-3- OJIUH, AUXJIOPIPOIL, JUXJIOPIPOI-P,
nukjodon, aukiodon-merwa, aukinodon-P-merwn, mukiocynaaMm, audeH30KBar,
nudurypeHuKaH, nudydeHsonup, nudryheH30mup-HATPHH, numedypoH,
OVMETIUIepar, AUMETaxJop, [AMMETaMETPHH, IUMETCHaMHJI, JUMeTeHaMHnI-P,
OUMETPacyab(ypOoH, AMHUTPAMUH, TUHOTEPO, MudeHaMuA, TUKBAT, TUKBAT-THOPOMULI,
OUTHOIIND, AUYPOH, TUHUTPO-0-KPe30J1, F3HA0TAI, 3TUI-N, N-1u-H-IponuiTuokapbamar,
acnpokapd, sTandaypanuH, 3TamMeTrcyiabPypoH, 3TaMercyibQypOH-METHI, 3THO3MUH,
sToymesart, SToKCH(]peH, STOKCH(PEH-3THII, 3TOKCUCYIb(YPOH, 3ToOeH3anna, F-9600, F-
5231, T.e. N-[2-xn0p-4-¢pTOp-5-[4-(3-PpTOpnponun)-4,5-auruapo-S-okco-1H-rerpazomn-
1-un]-penun]srancynsponamun, F-7967, te. 3-[7-xnop-5-prop-2-(Tpudropmerin)-
1H-6ensumunazon-4-uinl-1-metun-6-(tpudropmernn)mupumunaus-2,4(1H,3H)-nuoH,

(deHokcamnpor, ¢beHokcanpon-P, (beHOKCanPOI-3THII, ¢denokcanpon-P-a1un,
benokcacynbpoH, (erxuHoTpuOH, (PeHTpazamun, ¢iammporn,  drammpon-M-
usonponwi, (Quamnpon-M-metun,  ¢uazacynbdypon, duopacynam, dayasudor,
bayasupon-P, dayasudpon-Oyrun, pnyasudon- P-Oytui, ¢paykapdbason, ¢paykapba3zon-
HaTpuii, puyuerocynbdypoH, dayxnopanuH, aydenaner, daydennup, daydennup-
stwin,  Gaymercynam,  QuymMukiIopak,  (IyMUKIOPaK-IEHTI,  (IyMHUOKCA3MH,
bayomerypoH, ¢daypeHon, ¢GuaypeHOn-OyTWI, -TUMETHJIIAMMOHHH W -METHII,
¢dToprimkodeH, ¢dropriukodeH-3THI, (baynponaHar, baynupcyab(ypoH,
bnynmupcynbpypoH-MeTHII-HaTPUH,  GaypuaoH,  QuypoxiopuaoH,  (aypokcumup,
baypokcunup-mentui, (GuaypramoH, ¢uyTtuaner, ¢aytuaner-metwi, ¢pomecades,
domecaden-natpuii, ¢opamcynbhypoH, ¢o3amuH, IOPOCHHAT, TIO(HOCHHAT-
aMMOHUH, TirodocuHar-P-Hatpuii, rimodocuHaT-P-amMmmonnii, rimodocuHaT-P-HaTpuii,
rnudocar, raudocaT-aMMOHUH, -HW30MPONMUIAMMOHUN, -AUAMMOHMH, -IUMETHII-

aMMOHMU, -KaJui, -HaTpuii u -tpumesuii, H- 9201, T.e. O-(2,4-numeTnn-6-aHuTpodeHm)-
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O-stuwmzonpormuiiphocGopaMUIOTHOAT, ralayKCu(eH, ralokcupeH-MeTu, rajocades,
rajocynbPypoH, ramocynbypoH-meTmi, rajokcudorn, ranokcudon-P, ramokcudon-
STOKCHATUN, ranokcudon-P-atokcustun, ranokcudon-merun, ranokcudon-P-mernn,
rekcasuHon, HW-02, t.e. 1-(numerokcodochopmn)-3tui-(2,4-nuxnopdeHokcn)arerar,
Ma3zameTaOeH3, MMa3aMeTaOeH3-MEeTHI, UMa3aMOKC, MMa3aMOKC-aMMOHHIH, HMa3armuK,
MUMa3anuK-aMMOHUH, UMa3anup, UMa3arup-u30NpONUIaAMMOHNH, UMa3aXH, UMa3axHH-
AMMOHHUH, WMAa3eTanup, HMa3eTanup-UMMOHUHN, HWMa30CyIbQypoH, uHAAHO(AH,
uHaazudIam, onocyabGypoH, HomocyabQypoH-METUI-HATPUN, HOKCUHILI, HOKCHHUJI-
OKTaHOAaT, -Kajusi W HaTpus, undeHkapOa3oH, H3O0MPOTYPOH, H30YPOH, H30KCAOeH,
uzokcadayron, kapOyrmmar, KUH-043, Te.  3-({[5-(mudpropmerwn)-1-meTmn-3-
(Tpudropmermn)-1H-nupazon-4-wn|merwn } cyabponmn)-5,5-numernn-4, S-nuruapo-1,2-
OKCa30Jl, KeTOCTHUPanoKe, iakTodeH, neHauun, guaypon, MIITA, MIIITA-GyroTun,
-IUMETUWIIAMMOHUH, -2-3TUJTEKCUII, -U30MPONUIaMMOHUM, -Kanuil u -Hatpui, MLIIIb,
MIIIIB-MeTu, -3THI U -HATPHUH, MEKOITPOII, MEKOTIPOII- HATPUH, 1 -OyTOTHII, MEKOIIPOTI-
P, mekomnpomn-P-OyToTuj, -TUMETHIAMMOHUH, -2-3TUITEKCHJI U -Kajwi, MedeHaler,
MedITIONANn, Me30CyIbQYPOH, Me30CYTb(PYPOH-METHII, ME3OTPUOH, MeTaOEH3THA3YPOH,
MeTaM, MeTaMU(OI, METAMHUTPOH, METa3aXJIop, MeTa30CyIbQypOH, METaOEH3THA3YPOH,
METHOMUPCYIb(YPOH, METHO30JIUH, METHJI M30THOLIMAHAT, METOOPOMYPOH, METOJIAXJIOoP,
S-MeTonaxyiop, METoCcyiaM, METOKCYPOH, METPUOY3HH , METCYJIb(YPOH, METCYIb(ypoH
-MEeTHJI, MOJIMHAT, MOHOJIMHYPOH, MOHOCYJIb(YPOH, MOHOCYJIb(YPOHOBBIH 3¢up, MT-
5950, T.e. N-[3-xn0p-4-(1-mermmTrn)penmn]-2-merunnentanamun, NGGC-011,
Hanpornamuna, NC-310, T.e. 4-(2,4-nuxnaopOeHzoun)-1-MeTui-5-0eH3UITOKCUITHPA3OIT,
HeOyPOH, HUKOCYJIb()YPOH, HOHAHOBAS KMCJIOTA (MIETaPTOHOBAs KUCJIOTA), HOP(IYPa3oH,
OJIEMHOBAsl KHUCJOTa (PKHPHBIE KUCJIOTHI), OpOeHKapO, OpTOCyNbhaMypoH, OPHU3AJIHH,
OKCaIMapTujl, OKCAAMa30H, oOkcacyiabPpypoH, okcarukjiomedoH, okcudpayopdeH,
napakBaT, OUXJIOPHI  MapakBaTta, mneOyJsaT, NeHIUMETAJIHH, [EHOKCCYJaMm,
NeHTaxJIop(QeHoN, TMEeHTOKCAa30H, IMeTOKcamun, HedTsHbie wMacna, ¢eamenudam,
MHUKJIOPaM, MUKOMUHAPEH, MTHHOKCAACH, MHepodoc, MPEeTHIIaxJIop, MPUMHCYIbPYPOH,
NPUMUCYJIbQYPOH-METHJ, MPOAMAMHH, NPOPOKCUANM, MPOMETOH, MPOMETPHH,
Nponaxjop, NpOMmaHwWi, mnponaksuzadom, mpomasuH, mpodam, MPOU30XJIOP,
NPONOKCUKApOa30H, MPOMOKCHUKapOa30H-HATPHI, MPONUPHUCCYIbGYPOH, MPOMU3AMUL,
npocyibdpokapd, mnpocynbdypoH, mnupakioHwt, nupaduyden, mnupadayder->Tu,
nupacysibHOToN, MUPA30IUHAT (MUPA30JIAT), MHUPA3OCYIbPYPOH, MHPA30CYIbPYPOH-

aTIi, nupasokcuder, nuprudamOeHs, mupudamMOeH3-H30MPOITII, MTUPHOAMOESH3-TIPOTIHII,
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nupuOeH30KCHM, NMupuOyTHKapO, nupugadoi, nupuaar, TUpUPTAIUA, THPUMHHOOAK,
MUPUMHHOOAK-METHII, NUPUMHCYJIbaH, NUPUTHOOAK, NUPUTHOOAK-HATPUH,
NUPOKCACYJIb(POH, MHUPOKCYJaM, XHUHKJIOPAK, XWHMEpaK, XWHOKJIAMHH, Xwu3ajodor,
xuzanodomn-stun, kBuzanodomn- P, kBuzanodon-P-stun, keuzamodon-P-redypun,
pumcybypoH, caduydeHaui, cITOKCUAUM, CHAYPOH, CUMa3HH, cuMeTpuH, SL-261,
CYJIKOTPHUOH, Cyib(eHTpasoH, CyIb(POMETYPOH, CyIb(pOMETYpOH-METHI,
cynbdocyiabdypon, SYP-249, T.e. 1-3TOKCH-3-MeTHII-1-0KCOOYT-3-eH-2-11-5-[2-XJ10p-
4-(tpudropmermn)peHokcu]-2-autpodenszoar, SYP-300, T.e. 1-[7-¢pTop-3-okco-4-
(mpon-2-un-1-n1)-3,4-gurunpo-2H-1,4-6en3okcaznH-6-w -3 -npomnun-2-

THOKCcoMMHa3onuanH-4,5-nm1oH, 2,3,6-TBK, TXY (tpudropykcycHas kuciora), TXV-
HaTpuii, TeOyTUYpPOH, TEePYpPHIATPHUOH, TEMOOTPHOH, TEMpPAJOKCUANM, TepOamu,
TepOykapd, TepOymeroH, TepOyTHNaswH, TepOYTPHUH, TEHWIXJIOP, THA3OMUP,
THeHKapOa3oH, TueHkapOa3oH-MeTwI, TUDEHCYTbOYPOH, TUDEHCYIb(YPOH-METUI,
THOOeHKapO, TwadeHauus, TNHpanar, TOMPaME3OH, TPAJIKOKCUANM, TpHUadaMoH,
TpUaJUIaT, TpUacyIbypoH, Tpuasudnam, TpHOEHYPOH, TPUOSHYPOH-METHII, TPUKJIOIHP,
TPU3Ta3HH, TPUPIOKCUCYIB(PYPOH, TPUPIOKCUCYIbPYPOH-HATPHUHN, TPUQITYIMMOKCA3HH,
tpudaypanus, TpudaycynppypoH, TpudiaycynbpypoH-METHN, TPUTOCYIb(YPOH,
cyabdar MoueBuHBL, BepHOnar, XDE-848, ZJ-0862, T.e. 3,4-nuxiop-N-{2-[(4,6-

JIMMETOKCUITUPUMUINH-2-UIJT)OKCH |OSH3 1T } aHHMJTUH, & TaK)Ke CIeNYIOIUe COeUHEHHST:
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ITpumepamMu BO3MOJKHBIX MMAPTHEPOB Il CMEIIUBAHUS U PETYJISTOPOB POCTa
PACTEHUI SIBJIAFOTCS:

arubeHsoyap,  anubeH3oJap-S-MeTH,  5-aMUHOJIEBYJMHOBAas  KHUCJIOTA,
AHLMMHION, 6-OCH3WIAMHMHONYPHH, OpAacCHHONWA, KATeXHMH, XJIOPMEKBAT XJIOPHUZ,
KJIOTPOI, MMKJIAHWINA, 3-(LHUKJIONPOI-1-eHuI)IPOITMOHOBAsT KUCIIOTa, AaMUHO3MT,
Ia30MeT,  H-IEKaHOJ, JHMKeryJjaK, AWKeryJak-HaTpwi, OSHAOTAN,  JSHAOTAJ-
aukanui, -nquHaTpuid, 1 MOHO(N,N-IUMeTHIaIKUIaMMOHHUH ), 3Te(OH, (IyMeTpaluH,
baypenon, daypenona-Oyrun, daypnpumunon, ¢opxnopdenypoH, rudOepeTMHOBas
kuciora, wuHabeHpun, wuHAoN-3-ykcycHas kuciora (IAA), 4-unpon-3-unmacisHas
KUCJIOTA, HW3OMPOTHOJIAH, MNPOOEHA30J, >KAaCMOHOBAas KHCJIOTA, METHJIOBBIA 3(up
JKACMOHOBOM  KHCJIOTBI, = MAJIEMHOBBIM  TMApPA3W], MENUKBAT  XJjopun,  1-
Metuianukionpones, 2-(1-naprtun)aneramun, 1-HaTHIYKCycHAas — KUCloTa,  2-
HATUIYKCYCHAsT KHUCIIOTa, HHUTPOQEHOSIT-cMech, 4-0kco-4[(2-heHuns T )aMuHo |-
MaclisiHasE KUCJIOTa, mMakjio0yTpas3on, N-¢peHmndranesas KHUCIOTa, MNPOTEKCAIUOH,
NPOTeKCaANOH-KATBIIMNA, TMPOTHAPOSICMOH, CaUIIJIOBAast KHUCIOTA, CTPUTOJIAKTOH,
TEKHA3€H, TUAWA3ypOH, TPHAKOHTAHOJN, TPHUHEKCANAK,TPHHEKCAIAK-3TUJI, TCUTOnE],

YHUKOHA30J1, YHUKOHA30J1-P.

B cnydae wucrnonb3oBaHUS B KadecTBE IpeNapaTHUBHBIX (JOPM aKTHBHBIX
UHIPEUEHTOB WM COBMECTHBIX IpenapaTHBHBIX (GOPM OHH, KakK MPaBHIO, CONEPKAT
KJIeAlUe  BEIeCTBA,  CMAa4yuBaIOIIME,  AUCHEPTUPYIOIIHME,  3MYJIbIUPYIOIIHE,
IPOHUKAKOLIME, KOHCEPBUPYIOLIME BELIECTBA, CPEACTBA MPOTUB 3aMep3aHus U
PACTBOPUTENH, HAMOJHUTEIH, HOCUTEIM W KPACUTENH, MEHOTACUTENH, WHTHOUTOPBI

HCIapCHUs, a TAKXKE ar€HTbI, BIUAOIIHUEC Ha ITIOKA3aTEJIb pH U BA3KOCTD.

Coenunenus obuieit gopmynbl (I) 1 MX KOMOMHAMK C OOHMM WM Ooee
YKa3aHHBIMH TECTUIMIAMH MOTYT OBITh COCTABJIEHBI MO-PA3HOMY B 3aBUCHUMOCTH OT
3aJaHHBIX XUMHKO-(PU3NUECKUX M OHOJIOTHUECKHX MapaMeTpoB. B kauecTBe THIIOB
npenapaTHBHBIX (POPM MOTYT UCIIOJIB30BATHCS:

- OMyJbrupyeMble  KOHLIEHTPATBI, KOTOPBIE IMOJNYHalOT PacTBOPEHHEM
aKTHUBHBIX HHIPEOUEHTOB B OPTraHMYECKOM pAacCTBOPUTENE, Hampumep, OyTaHOIe,
LIUKJIOTEKCAHOHE, IOuUMeTWI(popMaMuae, KCuione wWid 0Oonee  BBICOKOKHITALINX
yIJIeBOAOPOAAX, JUO0 CMeCsAX OpPraHM4YeCKHX PacTBOpUTeNel ¢ A00aBIeHHEM OIHOrO
i 0oJiee TOBEPXHOCTHO-AKTUBHBIX BEI[ECTB HOHOT€HHOTO W/ UM HEMOHOT'€HHOT'O THITA

(3MynBraTOpBHI).
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HOI[XOI[HH.II/IMI/I OMYyJIbratopamMu sBJIAKOTCA, HaIpUMEP, COJIM KajJbLUusd U
ANKUJIAPWIICYIB(OHOBONH  KHCJIOTBI, IOJUIJTIMKOJEBblE 3(PUPbI JKUPHBIX  KHCIIOT,
AJNIKUJIAPWIITIONIUTIIUKONIEBBI  3(Up, MOJUIIMKOJIEBbII 3(QUp JKUPHBIX CIHMPTOB,
HPOIYKTBI KOHJICHCALIUU MPOMUJIEHOKCU -3 TUIICHOKCHIA, ATKIIIIION GUp,
COpOMTaHOBBIE CIIOXKHBIE 3(UPbI U MOJHOKCHITHICHCOPOUTAHOBBIE CIIOXKHBIE 3(PHUPBI
JKUPHBIX KHCJIOT:

- MBbUICBUAHBIC ITPETIapaThl, MOJYUYCHHBIC ITYTEM Pa3MOJia aKTUBHBIX HHI'PEAUCHTOB
C TOHKOHU3MECJIBYCHHbIMU TBECPABIMH HCOPraHUYCCKUMU MM OPraHUYCCKHUMU
BEIIECTBaAMH, HAIIPUMEDP, TAJIBKOM, MMPUPOAHBIMHA I'IMHAMHU, TAKUMH KaK KaOJIUH,
OEHTOHUT U HI/IpO(I)I/IJ'IJ'II/IT, AUAaTOMOBAA 3€MJIA WU MYyKa.

- CYCIICH3MOHHbIEC KOHLUECHTPATBI HA OCHOBE BOABI UJIM MacCJjia, KOTOPbIC MOTYT OBITH
MOJIy4YeHbI, HANpPHUMEp, MOKPBIM TOMOJIOM C HCIIONb30BAaHHEM OWCEPHBIX
MEJIbHUII,

- BOAOPACTBOPUMBII MOPOLLIOK,

- BOJOPACTBOPUMBIE KOHLIEHTPATHI,

- IPAHYJIATBI, TAKUE KaK BOAOPACTBOPUMBIC I'PAHYJIATHI, AUCIICPTUPYEMbBIC B BOAC
TPaHYJIATHI U I'PAHYJIATHI AJIs1 MOChIMTAHUA U BHCCCHUA B IMTOYBY,

- CMaYMBaArOMUECAd TMOPOIIKH, KOTOPBIC IMOMHUMO AKTHBHOTO BCHICCTBA TAaKKE
cozepskat pa30aBUTEeNN UM UHEPTHBIE BenecTa u [1AB;

- KaICyJIbHbIE CYCIIEH3UN 1 MUKPOKAIICYJIbI;

- npernapaTuBHble (POPMbI, HAHOCUMBIE B CBEPXMAJIbIX KOJUYECTBAX.

BpleynomMsiHyThie TUMBI MPENapaTUBHBIX (OPM HU3BECTHBI CHELUAIUCTY B
IaHHOM obnactu U onmcaHbl, Hanpumep, B: K. Martens, "Spray Drying Handbook", 3be
Wzn., G. Goodwin Ltd., Jlonmon. 1979; W. van Valkenburg, "Pesticide Formulations",
Marcel Dekker, Heto-Mopk 1973; Winacker-Kiichler, "Chemische Technologie", Tom 7,
C. Hanser Verlag Mronxen, 4. m3nanue 1986; "Perry's Chemical Engineer's Handbook",
5-0e M3z, McGraw-Hill, Hero-Hopx 1973, ctp. 8-57.

HeoOxonnmMble BCrioMOraTeNbHbIE CPENCTBA Ul NpenapaTHBHBIX (OpPM, Takue
KaK MHECPTHBIC MaTCpUaJibl, MIOBEPXHOCTHO-AKTUBHBIC BCIICCTBA, PACTBOPUTEIIN U APYTUEC
nobaBky, TakKe M3BECTHBI U omucanbl, Hanpumep, B: McCutcheon's "Detergents and
Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; C. Marsden, "Solvents Guide",
20e M3n., Interscience, Horo-Hopx 1963; H. von Olphen, "Introduction to Clay Colloid
Chemistry", 20e H3n., J. Wiley & Sons, N.Y.; Schonfeldt, "Grenzflachenaktive
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Athylenoxidaddukte", Wiss. Verlagsgesellschaft, IlITyrrrapr 1976; Sisley and Wood,
"Encyclopedia of Surface Active Agents", Chem. Publ. Co. Inc., Huio-Hopx 1964;
Watkins, "Handbook of Insecticide Dust Diluents and Carriers", 2oe HW3n., Darland
Books, Caldwell N.J.; Winnacker-Kiichler, "Chemische Technologie", Tom 7, C. Hanser

Verlag MionxeH, 4. uznanue 1986.

ITomumo YKa3aHHbIX BbIIIC BCIIOMOT'AaTCIbHBIX CPEACTB OJId MPErapaTHBHBIX

dop™m, cpencTBa ISl 3AIMMTHI  CENbCKOXO3SWCTBEHHBIX KYJBTYP MOLYT, TIpH

HEOOXOUMOCTH, COAEpKaTh OOBbIUHBIE aAre3uOHHbIE, CMaYHUBaOIIHE,
TUCTIEPTUPYIOIIHE, MIPOHUKAIOIIHE, SMYJIbTUPYIOIIUE, KOHCEPBHUPYIOLIHE,
He3aMep3aroLue CPEenCTBa, HaIMOJHUTEH, HOCHUTEHN u KpacUTeH,

MPOTHUBOBCIICHUBAKOIIUE CPEACTBA, I/IHFI/I6I/ITOpr HUCMApCHUsA, a TakKXKe CpPEACTBaA,

BJIMAKOIIHE HA pH WU BA3KOCTD.

B 3aBucMMOCTM OT THUMA MPEenapaTUBHOW (OPMBI CPEOCTBA  3AIIHTHI
CeJIbCKOXO3SIHCTBEHHBIX KYJIbTYp 00bI4HO comep:xar 0,1 - 99 mac.%, B wactHocTH, 0,2 -
95 wmac.% opHoro wim Gonee aHTHOOTOB oOmel ¢opmynbl (I) win KOMOWHAIMIO
anTuaota u nectuuuaa. Kpome toro, onu copepxkar 1 - 99,9, B uactuocty, 4 - 99,5 mac.%
OITHOM MJTn OoJiee TBEPAbIX WIIH KUAKUX N00aBok u 0 - 25, B wactHocTH, 0,1 - 25 mac.%,
MTOBEPXHOCTHO-aKTUBHOIO BEIIECTBA. B 5SMyJIbrupyeMbIX KOHLUEHTPATAX KOHLIEHTPALs
AKTUBHOTO MHTPEIMEHTA, T.€. KOHLEHTPALUS aHTHIO0Ta W/WJIN MECTUIIH/IA, KaK MPaBUIIO,
cocraBisier 1 - 90, B wactHocTH, 5 - 80 Mmac.%. IlbueynaBiauBaroIine areHTHI, Kak
npasuiio, coxepxkar 1 - 30, mpeanouturensHo 5 - 20 mac.% akTUBHOTO MHIpenueHTa. B
CMAYMBAKOLIMXCS TOPOIIKAX KOHIEHTpPAaLMs AaKTUBHOIO WHIPEAUEHTA, KaK MPaBUIIO,
cocraBimsier 10 - 90 mac.%. B rpanynax, Aucneprupyembix B BOJAE, COJAEp:KaHUE
aKTUBHOTO MHIPEIUEHTa COCTaBlseT, Hanmpumep, 1 - 95 mac.%, npeanoururensHo 10 -

80 mac.%.

JUisi TpuMEHeHHsT HMMEIOLIHecs B NPONa)Xe NpenapaThBHble (OPMBL, MpPH
HEOOXOIMMOCTH, pa30aBIAIOT OOBIMHBIMU CHOCOOAMH, HAMPHUMEpP, CMAdHMBAOIIIMHUCS
MOPOUIKAMH, 3MYJIbIMPYEMBIMU KOHLIEHTPATAMHU, JTUCIEPCUAMU U TUCIIEPIrUPYEMBIMU B
BOZAE TpaHyJaMH C MOMOIUBK BOABI IIbuieBUAHBIE MpemapaThbl, I'PaHYJbI, a TaKXKe
pacmpUIsieMble PAacTBOPBL, Kak TMPaBWIO, OOJbIIe HE paz0aBiAOTCS C APYTHMH
WHEPTHBIMH BELECTBAMMU Iepel NPUMEHEHHEM. B 3aBUCHUMOCTH OT BHEIIHUX YCJIOBUH,
TAaKUX Kak TeMIepaTrypa, BIaKHOCTb, THI HCIIONb3yeMOro repobunmaa ©u T.1.,

BapbHpyeTcs TpeOyemasi Hopma pacxoaa aHTuaoTa oormeit popmyst (1).
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B npuBeneHHBIX HUXKE NMpHMEPax, KOTOpble OOBSCHSAIOT H300peTeHue, HO He
OrPaHUYMBAIOT €r0, KOJWYECTBEHHbIE XaPAKTEPUCTUKU OTHOCATCS K Macce, €Clid He

ornpeneneHo OoJiee MoAPOOHO.

ITPUMEPEI
1. IIpumepsbl npenapaTUBHBIX HOPM

1.1 ITpieBuHbBIE IPETIAPATHI

IIsineBuaHBIE MpenapaThl NOJYYAOT MyTeM cMelmunBaHus 10 MaccoBBIX YacTel
coenuHeHust obdmer ¢opmynbl (I) (aHTHOOT) WM CMECH AKTUBHBIX WHTPEIUEHTOB
necruinaa (Hanpumep, repoununa) u anrunora odmeit popmyst (I) 1 90 maccoBbIx

YJacTeH TaJlbKa B KAYECTBE HWHEPTHOI'O BCIIECTBA U UBMEJIbYCHUA B OuueBoOM MCJIbHUIIC.

1.2 BogonucneprupyeMsblii HOPOLIOK

Bononucneprupyembiii CMa4HBaIOIIUNICS TTOPOIIOK MOJyYar0T nodaBieHuem 25
MAacCOBBIX HacTel coeanHeHus oommei Gpopmynsl (1) mmu cMecn HeHCTBYIOLINX BEIIECTB
nectuina (Harmpumep, repobunmaa) u anrugora obmeit gopmynsl (I), 64 MaccoBbIX
JacTH KAOJMHCOZEPIKAIIero KBaplia B KaueCTBE MHEPTHOro BemecTBa, 10 MacCOBBIX
yacTeil JUrHocynbpoHaTa Kamuss M | MaccoBOM HacTH OJEOMJIMETHITayPHUHOBOMH
KUCJIOTHl CMEINIMBAIOT B KAaueCTBE CMAUMBAIOIIErO M JUCIEPTUPYIOIIEro areHTa u

U3MEJbYAIOT B INTH(TOBOI MEJbHULIE.

1.3 Bonoaucneprupyemsblii KOHIEHTPAT

Jlucneprupyemblii KOHLIEHTPAT, KOTOPBIA JIETKO AUCHEPTUPYETCs B BOJE,
MOJIYYarOT TOCPENCTBOM cMemuBanuss 20 MacCOBBIX HacTell COequHEeHMs OOIei
dopmysl (I) mim cMecu IEHCTBYIOIIKMX BEIIECTB MeCTHIHAA (HampuMep, repouunaa) u
aatunota ¢popmyIsl (I) ¢ 6 MaccoBbIMU YacTAMU AJKUI()EHOITIOIUIIINKOIEBOTO 3(upa
(®Triton X 207), 3 MaCCOBBIMH HYaCTSIMHU U30TPUACKAHOJIIOIUTIIHKOIEBOro 3¢upa u 71
MacCOBOH HacThIO MapadMHOBOIO MHHEPAJBHOIO Macja W HM3MENbYalOT B LIAPOBOH

MEJIbHUILIE O KPYITHOCTU MEHEEC 5 MHKPOH.

1.4 OMynbprupyemslii KOHLIEHTpAT
OMyJIbrUpyEMbIil KOHIIEHTPAT MOJY4YaroT U3 15 MacCOBBIX 4HacTell COeAMHEHUs
obmeit ¢opmyner () wim cMmecu AEHCTBYIOIIUX BELIECTB MecTULMAA (HAMPUMED,

repburmna) u anrugora obme ¢opmysl (I), 75 MacCOBBIX YacTel MUKIOTEKCAaHOHA B
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KadecTBe pactBoputess U 10 MacCOBBIX HacTel OKCHATHIIMPOBAHHOTO HOHHWJI(EHONA B

Ka4eCTBE HIMYJIbraTopa.

1.5 BogonucneprupyeMsblii IpaHyJIsIT
Bonoaucneprupyemelii rpaHyjsT NOJy4YalOT CMEIIUBAHUSA 75 MacCOBBIX YacTel

anTunota oduei popmyds (1) unu cMecu nectuuuaa u autunoTa oduieit popmysi (1),

10 " JIUTHOCYJIb()OHATA KAJIbIIHS,
5 "

naypuicynbdara HATpus,
3 " MOJIMBUHUJIOBOTO CIUPTA U
7 " MOJIMBUHUJIOBOTO CIUPTA U
7 " KaOJIMHA,

U3MeNbYeHNUsT B MMTU(TOBOH MeNbHULE W TPAHYJIHMPOBAHUS TIOPOINKA B
NICEBJOOKIKEHHOM CJIO€ MyTE€M pACHbUIEHHs BOABI B KAaueCTBE IPaHYIUPYIOLIEH

JKHUAKOCTH.

Bononucneprupyempiii TpaHyJIAT TakkKe MOJIYYarOT MyTEeM TOMOTEHHU3alUd |
U3MeJIbUeHHUs 25 MacCOBBIX HacTel aHTHoTa oomeit popmyiiel (1) mam cmecu nectunmga

u aHTuoTa odmmei dpopmysl (1),

5 ! 2,2'-muHadTunMeras-6,6'-1ucyab(pOHAT-KUCIOrO HATPHS,
2 ! OJIEOMJIMETUIITAy PUH-KUCIIOTO HATPUsl,

17 " KapOOHaTa KaJbIHsl,

50 " BOZBI U

1 MacCOBOM 4aCTU MOJIMBUHUIIOBOIO CIIMPTA

B KOHHOHHHOﬁ MEJIbHULIEC, MTOCJICAYIOLICTO USMEIIbYCHNSA B 6I/IcepH0ﬁ MECJIbHUIIC U
pacCnbUICHUA U BbICYILIHBAHUA HOJ'Iy‘lGHHOfI CyCIICH3UU B OarHe 1A paCHbIJII/ITeHbHOfI

CYIIKH C TIOMOLIBK OJHOKOMIIOHEHTHOH (POPCYHKH.

2. buonornueckue npumepsr:
2.1 OTHOCHUTENBHOE AEHCTBUE BHIOPAHHBIX COEMHEHHH 10 N300PETEHUIO Ha
npUMepe CHIKEHHSI BPEJHOTO BO3IEHCTBHSI ME30CYIb(yPOH-METHIIA B CIIy4ae C IpOBOH

nennneii (TRZAS)

Cemena oOpabaTbiBaeMbIX KyJIbTyp TOMEIIAIM B CYNECYaHYIO TIOYBy B
TUTACTUKOBBIX IOPIIKaX (quameTrp ~4 ¢M), 3aChINalid MMOYBOHM M BBIPALIUBAIIN B TEIUIHLIE
NIPU XOPOIIUX YCIOBHSIX JJIsl IPOpacTaHusi U pocta. TecToBbie pacTeHus: 0OpabaThiBaIn

Ha craauu panHero smcra (BBCH10 — BBCHI12). Ilpu sTtoM coenuneHus oOmei
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dopmynbl (I) cormacHO W300pETEHHIO, MPUTOTOBJICHHBIE B BHIE CMAYHUBAIOIIHXCS
nopotukos (CII), ucrionp3oBanu B BUA€ BOAHON CyCIIEH3UH C HOPMOW pacxoja BOIbI Ha
ypoBHe 800 n/ra ¢ nobaBineHneM cMadMBarOMX areHToB (Harmpumep, 0,2% Genapol-
LRO unu 0,2% Mero) u pacnbuieHHEM B yKa3aHHOH JO3UPOBKE HAa HAJ3€MHbIE YaCTU

pacTeHuil.

ITocne 3Toro BBIMONHAIM HaHeceHue repourmna. st 5Toro mMe3ocynb(ypoH-
METUJ B BUAE KOMIIO3HMLUHU BOAOAMCIIEprupyeMoro rpanyisita (BI') ucnonb3oBanu B
Ka4ecTBe BOMHOW JMCIIEPCHHM C HOPMOW pacxoma Bombl Ha ypoHe 800 n/ra ¢
nobaeneHneM cMaumBaromero areHta (Hampumep, 0,2% Genapol-LRO wmm 1 n/ra
Biopower) ¢ HaHeceHMeM Ha Hag3€MHbBbIE YacTU pacTeHudl B po3upoBke 40 - 60 r/ra.
Jlo3upoBKy repOunuga moadupanu TakuMm 00pa3oM, 4TOObI HA MOMEHT OLEHKH OH
o0ecrieunBaj yMEpEHHOE, BU3YAITbHO YETKO Pa3INYUMOe NOBpekaeHne (MuHIMYM 30%,
MakCUMyM 75%) KOHTPOJIBHOH TIpymIbel KyJbTyp 0Oe3 oOpaboTKHM aHTUAOTOM IO

CPaBHEHHIO ¢ HEOOPaOOTAHHBIMHU KYJIbTYPaMH.

ITocne mpuMeHeHUsl paCTEHUs BBIPAIIUBAJIH B TETUTULE TIPH XOPOIINX YCIOBHUSIX
pocta. Uepe3 9-13 nHell mocie HaHECEHHs BHM3YallbHO OLEHMBAIH 3(()EeKTHBHOCTH
UCTIBITYEMbIX COequHEeHUH. [l 5TOH uenu BHEIIHWH BUA pacTeHUi, oOpaboTaHHBIX
TECTUPYEMBIM COEIMHEHHEM M TepOULUAOM, CPaBHUBAIN C COOTBETCTBYIOLIMMHU
KOHTPONBHbIMU ~ repOurmmamu  (0e3  aHTHUAOTA, € YETKO  Paclo3HABAEMbIMU
NOBPEXICHUAMH) U HeoOpaOOTaHHBIMH  KOHTPOJIbHBIMH  pacTeHusMu  (Oe3
noBpexaeHni). O(QGexT CHIKEHUs BpPENHOrO  BO3AEHCTBUS  HCIIBITBIBAEMBIX
coeaMHeHU oleHnBai B rpade "konbl 3 dekTuBHOCTH" B COOTBETCTBUU C rpaganuei

IO CJIeAYIOIIEH CXeMe:

0: CHIWJKEHUE BPETHOTO BO3IEHCTBUS OTCYTCTBYET (BHEIIHUN BU/I COOTBETCTBYET
KOHTPOJILHOMY PacTEeHUI0, 00pabOTaHHOMY TepOUIIUIOM)

1: He3HAUMTENBPHOE CHUKEHUE BPEAHOTO BO3AEHCTBUS

2: 3aMeTHOEe CHUXXEHUE BPEAHOr0 BO3AECHCTBUSA

3: 3HAYUTENBHOE CHUKEHUE BPEAHOTO BO3AEHCTBUS

4: TIONHOE CHW)XEHUE BPENHOTrO BO3JIEHCTBHA (BHEIIHUI BHI COOTBETCTBYET

HeoOpabOTaHHOMY KOHTPOJIbHOMY PacTEHHIO)

HcnpiTaHus MOKA3bIBAIOT SIBHYIO 3PP EKTUBHOCTh COSAUHEHNH 110 H300PETEHHUIO,

BbI6paHHbIX B KQUECTBEC MPUMEPA, B HaCTU CHUXKCHUA BPCAHOTO BOSI[GI\/'ICTBI/IH Ha MOCEBLI
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aposoii  mmenunsl (TRZAS; copr Triso), o0OycioBieHHOro repOUIUIOM
Me30CYJIb(pYPOH-METUIIOM:
Jlo3upOBKa aHTUAOTA Ky tbTypHoe O¢ppexTuBHOCTL
ITpumep Ne dopmyer () ACTeHIE aHTHUIO0TA
(r/ra) P (Kox spdexruBHOCTH)
131-10 100 TRZAS 2
1.32-10 100 TRZAS 2




dopmyJia u3odpeTeHust

Coenunnenus obwmeit popmysl (I) unu ux conu

o) R*
/
0]
o]
3
N—< R
\
R1/4 N 0
|
R? ,
B KOTOpOH
R! u R? HesaBHCMMO [ApYr OT Jpyra O3HAuYalOT TIeTepoapui, MpHYEM

R3

reTEPOAPUIIbHBIA  OCTATOK SIBIISIETCSI HE3aMEIIEHHBIM WM 3aMelleH
rajoreHoMm, 1maHo, HuUTPO, (Ci-Ce)amkmiaom, (Cz-Ce)ankeHmiom,
(Cr-Co)anxkunmnom, (Cs-Cg)umkmoankuiaoM, (Cs3-Cg)IUKI0ATKEHIIOM,
(Ci-Co)ankokcu u (C1-Ce)ankunomS(O)p, mpudeM cemMb Ha3aBaHHBIX
MOCJIEHUMHU OCTATKOB SIBJISTFOTCS] HE3aMEIeHHBIMU, WJIH 3aMELEHbI OIHUM

wi Oonee ocrarkamu u3 rpynnbl ranoreHa, 1uaHo, (Ci-Ce)ankokcu u

(C1-Ce)anxunaS(O)p,
o3Ha4aet Bogopon u (C1-Ce)anku,

o3Hayaer Bompopon, (Ci-Cig)amkmn, (Ci1-Cig)ramoankun, (Ci-Cig)umano-
ankwn,  (Cr-Cig)amkenmst,  (Co-Cig)ankuamn,  (C3-Ciz)UuKI0OATKU,
(Cs-Cr2)uuknoankenun, apui, rerepoapu, (Ci-Cig)ankokcu-(Ci-Cig)ankum,
(C1-Crg)ramoankokcu-(C1-Cig)ankun, (Ci1-Cig)amkokcu-(C1-Cig)ramoaakui,
(C1-Crg)anxunruo-(Ci-Cig)ankun, (Ci-Cig)ranoankuinrro-(Ci-Cig)ankm,
(Ca-Cig)ranoankenmn, (C-Cig)ranoankunmi, rerepounkiii-(Ci-Cig)ankm,
apui-(C1-Cig)ankun, (C3-Ci2)umknoankmi-(Ci-Cig)ankm, (C1-Cig)ankokcu-
kapOoHmI-(C1-Crg)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-
ankun-(C1-Cig)ankui, uim

octatok Gopmyisl -NR*R® mu -N=CR°RY,

I7Ie B BBIIIEYMOMSIHYTBIX 2 OCTaTKaX KaKIbIi U3 OCTaTKOB R, R® R®wu R¢

He3aBUCHUMO Apyr oT napyra o3navaer Boxopor, (Ci-Ci)amkum, (Cz-Ci)-



ankeHw1, (Cy-Cy)ankuumn, OeH3WI, 3aMelleHHbIH OeH3wi, (QeHmn wim
3aMeIIeHHBIN (peHMI,

umu R* u R® Bmecte ¢ atomom N MoryT o6pa3oBbIBaTh 3-8-uleHHBIH
reTePOLUKII, KOTOPBIA MOXKET COAEPKAaTh ONUH WIH ABA JONOJIHUTENbHbBIX
rerepouukandeckux aroma u3 rpynmnbsl N, O u S, U KOTOpBIH sBIsSeTCA
He3aMeIeHHbIM WMJIM 3aMELIeH OJHUM MM Oojee OCTaTKaMHU W3 TPYIIIBI
(C1-Cs)anxuna u (C1-Cs)ramoankuna, i R° u RY Bmecre ¢ atomom C
O3HAYAIOT 3-8-uJIeHHbIH KapOOLMKIMYECKHH WIA TeTePOLUKINISCKHHA
OCTaTOK, KOTOPBIA MOXET comepkaTh 1 - 3 reTepoOLUKINYECKUX aTOMa U3
rpymmbl N, O u S, npudeM kapOOUMKINYECKUH WIH FeTepOLUKIMYECKUN
OCTaTOK SIBJSIETCS HE3aMEINEHHBIM WJIM 3aMEIIeH OOHUM MIH OoJjee

ocratkamu u3 rpynibl (C1-Cs)ankuna u (C1-Cs)ranoankuna,

u

p o3Hauaer 0, 1 wm 2.

2. Coemunenus obmmeit popmysl (I) mo n. 1 wm ux conwy,

B KOTOpOU

R! u R? HesaBucuMO Apyr OT JApyra O3HAYalOT TIeTepoapuj, NpHYEM
reTepOAPHIIbHBIN OCTATOK SIBJISIETCS] HE3aMEIIEHHBbIM, WM 3aMelIeH OIUH
wu Oonee pa3 rajoreHom, uano, metmiom, stuiom, CF3, CF,Cl, CH)F,
CHF», OCH3s, OCF3, SCH3, SOCH3, SO,CH3 u SCFs,

R?>  osmauaer Bomopoxn, CH,CH; u CH;,

R*  osmauwaer Bsomopon, (Ci-Ciz)anxun, (Ci-Ciz)ramoankun, (Ci-Ciz)rmaso-
ankwn,  (Cr-Crp)anmkenmn,  (Co-Crp)ankunamn, — (Cs3-Ciz)Uukiioanku,
(Cs-Cr2)umknoankenun, apui, rerepoapu, (C1-Ciz)ankokcu-(C1-Cia)anku,
(C1-Cr2)ramoankokcu-(C1-Crz)ankun, (C1-Ciz)amkokcu-(C1-Ci2)ragoanku,
(C1-Cr2)anxunruo-(Ci-Crz)ankun, (Ci1-Ciz)ranoankunruo-(Ci-Ciz2)ankm,
(Co-Crp)ranoankenm, (C2-Crz)ranoankuumi, rerepouukiii-(Ci-Ciz)ankm,
apwi-(C1-Ciz)ankun, (C3-Ci2)uuknoankmi-(Ci-Ciz)ankwn, (C1-Ciz)ankokcu-
kapOoHmI-(C1-Crp)ankun, u  (Ci-Crz)ankokcukapbonmi-(Cs-Ciz)uukio-
ankmi-(C1-Cro)amku,

u

o3zHavaet 0,1 unm 2.



3.  Coemunenuns obwmeii popmyiel (I) mo m. 1 umm ux com,
B KOTOpOU

R! u R? o3HauaeT nupuauH-2-1jl, MUPHAMH-3-WJI, THPUAMH-4-1J1, TUPa3HH-2-1JI,
NUPA3UH-3-UJ, NUPUMMAUH-2-WI, NUPUMUANH-4-UJ, NUPUMHUIUH-S5-UIL,
nupuaasuH-3-ui, nupunasus-4-un, 1,3,5-rpuazun-2-un, 1,2,4-tpuaszun-3-
un, 1,2,4-rpuasun-S-un, 1,2,4-tpuasun-6-un, 1,2,3-rpuasun-4-un, 1,2,3-
Tpuasun-5-un, 1,2,4-, 1,3,2-, 1,3,6- u 1,2,6-0kca3suHm, U30KCa30-3-UJI,
M30KCa30JI-4-mj1, H30Kca3oa-5-uj, 1,3-okcazon-2-mwr, 1,3-okca3on-4-um,
1,3-0Kcaz3om-5-u1, U30THa30J-3-1j, U30THa30a-4-1jl, 130THa30N-5-un, 1,3-
tHa3zon-2-un, 1,3-tnazon-4-un, 1,3-tuazon-5-un, 1H-nuppon-1-un; 1H-
nuppon-2-wr, 1H-nmuppon-3-un; ¢ypan-2-un, ¢ypan-3-wi;, THEH-2-WI;
Tuen-3-un, 1H-umunazon-1-un;, 1H-umunazon-2-um, 1H-umunazon-4-u;
IH-umunaszon-5-un;, 1H-nupaszon-1-un, 1H-nupazon-3-un;, 1H-nupazon-4-
un, |H-nupaszon-5-un, 1H-1,2,3-tpuazon-1-un, 1H-1,2,3-tpuazon-4-un,
1H-1,2,3-tpuazon-5-un, 2H-1,2,3-tpuazon-2-un, 2H-1,2 3-tpuazon-4-ui,
1H-1,2,4-tpuazon-1-un, 1H-1,2,4-rpuazon-3-un, 4H-1,2 4-tpuazon-4-ui,
1,2,4-okcangnazon-3-un, 1,2 4-oxcamuaszon-S-mi, 1,3 ,4-okxcaguazon-2-ui,
1,2,3-okcannazon-4-un, 1,2,3-okcaguazon-S-mn, 1,2,5-okxcaguazon-3-ui,
1,3,4-tuaguazon-2-un, 1,3,4-tmaguazon-S-un,  1,2,4-tuaguazon-S-um,
1,2,4-tnaguazon-3-un, 1,2,5-tuanuazon-3-un,  1,2,5-tuaamason-3-u,
1,2,3-Tnagua3on-4-um, 1,2,3-Tnannas3on-5-uy,  KOTOPBIM  SABJISIETCS
HE3aMELICHHbIM WJIM 3aMeIleH OMH HIn Ooyiee pa3 BOZOpoaoM, Gropom,
xjiopoM, Opomom, fionom, CN, metunom, CF3, CF,Cl, CH,F, CHF,, OCHj3,
OCFs3, SCHs, SOCHs, SO2CH3 u SCF3,

R?  osmauaer Bomopon u CHs,

R* osmauwaer Bomopon, (Ci-Cio)anxun, (Ci-Cio)ramoankun, (Ci-Cio)umaso-
ankmwn,  (Cp-Cro)ankenmn,  (Cr-Cio)ankunmn, — (C3-Co)uukiioankui,
(C3-Co)umknoankenm, apui, rerepoapud, (C1-Cro)ankokcu-(Ci-Cio)amku,
(C1-Cro)ramoankokcu-(C1-Cro)ankui, (Ci1-Cio)amkokcu-(C1-Cio)ramoanku,
(C1-Cro)anxunruo-(Ci-Cro)ankun, (Ci-Cio)ranoankunrao-(Ci-Cio)ankm,

(Ca-Cyg)ranmoankenm, (C2-Cig)ranoankunmi, rerepounkiii-(Ci-Cio)ankm,



apui-(C1-Cio)ankmn, (Cs-Co)unknoankmi-(Ci-Cio)ankm, (Ci-Cro)aikokcu-

kapOoHmI-(C1-Cio)amkut

ankmi-(C1-Cro)amku.

u (C1-Cio)ankokcukapOooumi-(Cs-Co)ukiio-

4. Coemunenus obmedi popmyssl (I) mo m. 1 v ux conwu,
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R?  o3Hauaer BomOpOZ,

R* o3Hawaer BOZOPOX, METUN, STUJ, H-TIPOIMJ, H3OMPONUI, H-OYTHI, H-

nenrui, ¢penmn, 6ensmn, CHz(4-Cl-Ph), CH»(4-F-Ph), CH»(4-MeO-Ph),

2-METOKCUATUJI, TeTparuapodypan-2-ui-MeTu, Terparuapodypas-3-ui-

METHI,

TeTparuAponupaH-2-uia-MeThl,

TETParuApONUpPaH-3-UiI-METHJI,




5.

TeTparuaponupaH-4-ua-mMeTus, METUINPONUOHAT-3 -1, STUJINPONUOHAT-3-

1508 MeTHIaleTaT-2-11, STUJIaIeTaT-2-HII, METHJIIUBAJIaT-2-1JI,
STUJINMUBAJAT-3-1I, METHJI-2-METUJINPONAHOAT-3 -1, MeTHI-2,2-
JUMETUIIIIPONIaHOAT-3-1JI, 5THJI-2-METUJIIIPONAHOAT-3-1JI, MeTuU-2-

IPONAaHOAT-2- U, STUI-2-NPONAHOAT-2-UJI, METHJI-alleT-2-UJjl, 3STUJI-aleT-2-
WJI, METHJI- | -METUJILIMKJIONPONIAHKAPOOKCHIIAT-2-1J1, STHII- | -METHIILIHKIIO-
npornaHkapOoKcunar-2-uwi, 2-(IUMEeTHIAMUHO)ITUJ, OKCeTaH-3-ui, (3-
METUJIOKCeTaH-3-wi)Metuy, 2,2,2-tpudtopstun, 2,2-nudpropatun, 2-
¢dropatin, 2,2.3,3,3-nmeHTadTOPNPONII, UKIOMPONMMIMETHN, |-IIUKIIO-
nponmmI-3TuI, (1-MeTHIT-IUKIONPONTIIT)METIIL, (2,2-AUXJIOPIHKIIO-TIPOITIII)-
MeTu, (2,2-TUMeTHII-UUKIONPOIIII)METHII, aJUTI, Mponaprui (mpor-2-
uH-1-un),  2-xyopmnpon-2-en-1-un,  3-¢penuwnnpon-2-us-1-nn,  3,3-
auxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npomn-2-eH-1-uj1, METUIIPOII-
2-uH-1-un, 2-metwnnpon-2-eH-1-un, O0yt-2-eH-1-un, OyT-3-eH-1-m1, 6yT-2-
uH-1-un, OyT-3-uH-1-un, 4-xnop-Oyr-2-un-1-mn, 3-meTun-Oyr-2-en-1-un,
3-metun-0yr-1-en-1-un, 1-(2E)-1-merunOyr-2-en-1-un, (E)-nenr-3-en-2-
wl win (Z)-neHt-3-eH-2-ujl, LUKIOOYTHIMETHN, LUKJIONEHTUIMETHUII,
LUKJIOTEKCHUJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-AHOKCOIaH-2-UiIMEeTHIT

um 1-3tun-5-merun-1H-nupason-4-metun.

Coenunenus obmueri popmysl (I) mo m. 1 wmu ux conwu,
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F N7 N7 /N /N |
7 I _A A N X
N
NI F Cl Cl F
Q2.19 Q221 Q222 Q224 Q225
N N Cl F N
| | |
N7 N7
Xl NNF | | X" oMe
N N
Q236 Q257 Q-2.39 Q-2.60 Q261
R’  o3HawaeT BOIOPOL,
R* O3Ha4yaeT BOMOPON, METWJ, 3TWUJ, H-TIPOMUJ, W3OMPOIWI, H-OyTHI, H-

nenrun, permn, Oensun, CH»(4-Cl-Ph), CH»(4-F-Ph), CH2(4-MeO-Ph),
2-METOKCHATUJI, TeTparuapodypan-2-ui-MeTui1, TeTparugpodypan-3-mui-
METWJ, TEeTParugpONUpPaH-2-UI-METUJI, TEeTPAruApPONUPAH-3-UI-METHIL,
TEeTparuaAponupaH-4-uia-MeTUJI, METUINPONUOHAT-3- 11, STUINPOINUOHAT-
METHJINMUBAIAT-2-1JI,

3-My1,  MeTWaleTar-2-uj,  dTUjalnerar-2-ul,

STUJINUBAJAT-3-11, METHJI-2-METUIINIPONAHOAT-3 -1, MeTUI-2,2-

OUMETWIIPONAHO0AT-3-Ujl,  3TUI-2-METUINPONAHOAT-3-1J,  METHI-2-
MPONaHoaT-2-ui, 3TUI-2-PONaHoaT-2-uil, MeTUI-aleT-2-1i, STUI-aleT-
2-u1,  MeTHJI- | -MEeTUJILHMKJIONPONaHKapOOKcHIaT-2-u, 3TUN-1-
METUJILHKJIONPONaHKapOOKcHIaT-2-u, 2-(IMMETHIIAMHIHO )3 THJL,
okceTaH-3-ui, (3-meTuniokceTan-3-uwn)Merun, 2,2, 2-tpudropati, 2,2-
mudropatin, 2-propatrn, 2,2,3,3,3-neHTad TOPIPONHI, TUKIONPOIHI-
metun, |-nmknonponmi-3Tid,  (1-metwn-mukinonponwn)-metu,  (2,2-
TUXJIOPLHKJION PO )-METHIL, (2,2-nUMeTHII-LUKJIOTTPOITII )-METHII,
anmm, nponaprui (mpomn-2-uH-1-wmin), 2-xaoprpon-2-es-1-un, 3-pennn-
npon-2-un-1-un, 3,3-guxnopnpon-2-eH-1-un, 3,3-nuxnop-2-grop-nporn-
2-eH-1-un, Mertumnpon-2-us-1-nn, 2-merunnpon-2-es-1-mi, Oyr-2-eH-1-
wi, Oyr-3-eH-1-un, OyT-2-uH-1-mn, Oyr-3-uH-1-un, 4-xiop-Oyr-2-uH-1-
i, 3-metun-0yr-2-en-1-un, 3-metun-0yt-1-eH-1-un, 1-(2E)-1-metunOy-
(Z)-nent-3-en-2-u,

2-eH-1-un, (E)-nenT-3-eH-2-un WIH




11

UKJIOOY THIMETUJI, UUKJIOTEHTUIIMETHI, UKJIOTeKCHJIMETIII, TenTaH-2-
wi, w3o0ytun, 1,3-nuokconan-2-uaMmerun wik  1-3Tun-5-merun-1H-

nUpaso-4-mMeTus.

6.  Cpenctso ISt 3aLIUTHI TEXHUYECKUX pacTeHuii YT
CEIIbCKOXO3SIICTBEHHBIX KYJIBTYpP, OTJIHYAIOLIEeCs COAEp KaHWEM, IO MEHbIIeH Mepe,
oxmHoro coemuHenusi obuieir gopmbr (I) wnu ero coneli mo ogHomy u3 nm 1 - 5, B
KOM6I/IHaL[I/II/I C APyTUMHU arpOXuMHUKaTaMu U, Mpu HeO6XOI[I/IMOCTI/I, BCIIOMOTI'aT€JIbHBIMHU

CPeACTBAMHU JUTS MPENapaTUBHBIX GopMm.
7. CpenctBo 1o m. 6, conepkaliee, o MEeHbIIeH Mepe, OTUH repOrLIn.

8. Cnoco0 cHmkeHus: (PUTOTOKCUYECKOTO BO3ACHCTBHSI TECTUIMIOB Ha
TEXHUYECKUE PACTCHHSI WJIH CEJbCKOXO3SHCTBEHHBIE KYJBTYPhI MyTeM MPUMEHEHHUS

oxHoro mwim donee coequHeHn no . 1 - 5 v cpepcTBa mo . 6 u 7.

9.  Cnoco® cHmwkeHUs (PUTOTOKCUYECKOTO BO3IECHCTBHUS MECTUIUAOB Ha
TEXHUYECKHUE PACTEHUSI W CEJbCKOXO3SICTBEHHbBIE KYJIBTYPhI, OTJIHYAILIHIICS TEM,
9YTO OJHO Wiu OoJiee coequHeHuni obmelt popmysl (I) cormacuo nzodbperenuro no mm. 1
- 5 nnd CcOBMECTHOrO MPUMEHEHHs] C TEeCTHUIHIAMH HAHOCST OJHOBPEMEHHO C

necCTuuugaMu Ujin B Jr000M MopsiaKe.

10. Cmocob no m. 9, mpuuem B ciiydae MEeCTHULHMIOB pedb UAeT 00 OHOM WIIH

OoJiee mecTULUAAX.

11.  Cmnocob o rm. 9 wiu 10, oTJIHYAIHICA TeM, YTO COSAMHEHUS (HOPMYJIbI
(I) mimm ux comm mo mmn. 1 - 7 HAHOCAT Ha PACTEHHs], YaCTHU PACTEHHH, UX CEMEHa MU

MOCEBHON MaTepual.
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