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WJT)OKCH |YKCYCHOM KucioThl Gpopmyisl (1)

(R,

U UX CoJel, a TaKkKe COJAEepKAIlMX WX CPEICTB, ISl CHWKEHHS (DUTOTOKCHYECKOTO BO3/EHCTBUS
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MIHPa30Ji-3-1i1)OKCH [yKCycHOM KucnoThl opmyits (I) n crioco0oB Mx nMpou3BOACTBA.
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IIpumenenne npoussoansbix [(1,5-audennn-1H-nupa3zon-3-un)okcu]ykcycHoit
KHCJIOTBI H HX C0JIeil, a TAKIKe COAepPKALHNX UX CPeACTB, AJisl CHHKeHHUsI
(pUTOTOKCHYECKOr0 BO3ACHCTBHS ArPOXHMHKATOB, B YaCTHOCTH, repOMIIUI0B, HA

TEXHHYCCKHE PACTEHHUA UJIH CeJIbCKOX035IMCTBEHHbIE KYJbTYPbI.

Onucanue

Hacrosiiee nzo0pereHue kacaercs npuMeHeHus: npon3BOoaHbIX [(1,5-mudenun-
IH-nrpa3on-3-mi1)oKCH |YyKCYCHOM KHCIIOTBI MU HUX COJIEH, a TakXKe COAEpIKalIMX HX
CPEACTB, [T CHIDKEHHSI (PUTOTOKCHUECKOTO BO3IEHCTBHSI arpOXUMHKATOB, B YACTHOCTH,

Fep6I/ILII/II[OB, Ha TEXHUYCCKUE PACTEHUA U CeTbCKOXO3SIMCTBEHHbBIE KYJIbTYPBL.

Taxoke n300peTeHne, B 4aCTHOCTH, KacaeTCsl ONPENeNIeHHBIX MPOonu3BOaHbIX [(1,5-

midennn-1H-mupazon-3-mn)okcn | yKCYCHON KHCIOTHI U CIOco0a UX MPOU3BOZICTBA.

B mpomecce mnpumeHeHHs NECTUIMAOB Uil OOpbOBI C HEXKEIaTeIbHBIMU
OpPTraHU3MaMH B CEJIbCKOXO35IHCTBEHHBIX U JIECHBIX KYJIbTYPax 3a4acTyro, B OOJbIIei nin
MEHbLIEH CTEeNEeHH, MOCEBbI TOBPEXKAAIOTCS UCIIONb3YEMbIMH NMECTULIUAAMHU, TAKUMH KaK
repOULUAbI, WHCEKTHLUABL, (QyHrumuabsl #  Ap. YKa3aHHBIA  HeXelaTeNbHbIN
¢durorokcuyeckuii moOOUHBIH 3 (EKT NMPOSBISIETCS B ONPEAENCHHOW CTENEeHU IpU
MCTIONIb30BAHUH MHOTOYHCIIEHHBIX TepOMINAOB — MPEKAE BCEro IMPH MX NPUMEHEHHU
NOCJIe TOSIBJICHHSI BCXONOB — B Clydae C IMOJIE3HbIMU DPACTEHHMSMH, TAKUMHU Kak,
HampuMep, KyKypy3a, PHC WM 3JIaKH. B HEKOTOPBIX CIy4asx HCIOJb30BAHUE TaK
Ha3bIBAEMBIX '"TepOUIUIHBIX AHTUAOTOB" WJIM "aHTUAOTOB" TO3BOJISIET 3aLIUTHTH
NIOJIE3HbIE PACTEHHsS OT (PUTOTOKCHYECKUX CBOHCTB MECTHULUIOB 0O€3 CHIDKEHUS WA
CYIIECTBEHHOTO OCNabJieHUs] MEeCTHIUAHOTO NEHCTBHUsS HA BpENHbIE OpPraHU3MbL B
HEKOTOPBIX ~CJIy4asXx B TPUCYTCTBHM AaHTUAOTOB HAOMIOAAETCSl  yJIyYIIEHHBINA

NEeCTULUIHBINA 3 QEKT B OTHOIEHNH BPEIHBIX OPraHU3MOB, TAKUX KaK COPHSIKU.

CoenuHeHus, W3BECTHbIE Ha CErOJHSIIHUNA JI€Hb KaK aHTUIOTBHL, MO CBOEMY
XUMHYECKOMY CTPOCHHUIO OTHOCATCS K OOJNBIIOMY KOJIMYECTBY PA3JIMUHBIX CTPYKTYPHBIX
KJIACCOB, & BO3MOXXHOCTb UX UCIIOJIb30BAHUs B KAYECTBE AaHTUAOTOB, KaK MPABUJIO, TAKKE

3aBUCUT OT XUMHUYECKOU CTPYKTYPBI MIECTULIUAOB U KYJIbTYpP MOJIE3HBIX PACTEHUM.



3amuTHOE NEWCTBHUE COEOUHEHWH W3 TPYMIbl MPOU3BOAHBIX (DEHOKCH- WM
reTepOoapUIOKCHAIIKAHOBBIX KHUCJIOT H3BECTHO NAaBHO B Ciy4asX, KOIZa YyKa3aHHbBbIE
COEIMHEHUs UCTIONBb3YIOT B COUYETaHUM ¢ repounuaamu. [Ipumepamu Takux coequHeHNH
SBISIIOTCSL  2-MeTHII-4-XJIOP(PEHOKCHUYKCYCHAsl KHUCJIOTa W NOAOOHBIE COENMHEHUs,
KOTOpBIE TAKKe€ TMPOSBISIFOT TepOMLUIHYI0 AKTUBHOCTb B OTHOIIEHMH BPETHBIX

paCTeHHﬁ, d TAKXKE€ KIIOXUHTOLET-MCKCHJI.

Taxke M3BECTHBI AHTHAOTHI M3 TPYMIbI MPOU3BOAHBIX CIOXHBIX 3(upoB N-
(beHnI3aMeIEeHHBIX TeTePOAPHIKAPOOHOBBIX KHCIOT C MHOXECTBOM I€TepOATOMOB B
rerepoapoMaTHYeCcKUX CoequHeHusx. IlpumepaMu Takux aHTUIOTOB SIBJISIFOTCS
UCTIOJIb3YeMble B KOMMEPYECKHX MPOAYKTAX AaHTUAOTHI Me(QeHmup-Au3TII |

u3oKcaau(eH-3TuIL.

N3 WO 2004/084631 m3BecTHO 00 HCIOJB30BAHUU IMPOU3BOIHBIX THAPOKCH-
3aMEIIeHHBIX apoOMaTHYeCKNX KapOoHOoBbIX Kucior. B WO 2005/015994 omnucansl
CrielMaIbHbIE TPOU3BOAHbIE der CaNMIMIOBONW KHCIOTHI B KaudecTBe aHTupora. OHH
0COOEHHO MOAXONAT AJIsl MPUMEHEHUs] B KAUeCTBE aHTUIOTA B KyJbTypax KyKypy3bl U

COeBbIX 0000B.

Kpowme Toro, 3 WO 2005/112630 B kauecTBe aHTHIOTA U3BECTHBI IIPOU3BOIHbBIE

1,2-nurunpoxuHokcanuH-2-oHa, a 13 WO 2008/131860 - mupunoHkapOOKCaMHIbI.

AKTHUBHBIE BEIECTBA 3 XUMHYECKOTrO Kiiacca npousBoaHbIx [(1,5-audenmn-1H-
IIMPA30JI-3-MIT)OKCU|YKCYCHOW KHCIOTBI ¢ (PYHTHIMAHBIMH CBOWMCTBAMU OIMCAHBI B
Molecules 2014, 19(1), 1302-1316, J. of Heterocyclic Chemistry 2012, 49(6) 1370-1375,
Acta Crystallographica, Paznen E: Structure Reports Online 2012, 68(8), 02419, Acta
Crystallographica, Pasgen E: Structure Reports Online 2012, 68(1), 0123, J. usnanus
Heterocyclic Chemistry 2010, 47(4) 897-902. AnTubakTepuaibHble arpOXUMHYECKUE
npomsBoaHble [(1,5-audennn-1H-mupazon-3-mn)okcu]yKCyCHOM KHCIOThI ONHCAHBI B

CN102093344 n CN101284815.

Paznuunbie w3maHusi onwmcbBaroT npousBopHble  [(1,5-mudenwmn-1H-1,2,4-
TPHUA30JI-3-UT)OKCH |YKCYCHOM KHCIIOTHI, OONafaronue jedeOHbIMU CBOMCTBamMu. I3
WO02008073825 u DE2828529 wu3BectHol mnpoussoasble [(1,5-audennn-1H-1,2.4-

TPUA30J1-3-UIT)OKCH|YKCY CHOH KHUCIIOTBL.

Cunres MIPOU3BOJHBIX [(1,5-mudennn-1H-mupazon-3-mn)okcu|ykcyCcHON

kucnotsl onucad B European Journal of Organic Chemistry 2011, 27, 5323-5339.



IIpy WCHONB30BAHMM AHTUAOTOB JUIA 3aILUTHl TIOJNIE3HBIX PACTeHUH OT
MOBPEKACHUS NECTULUIAMH OBIJIO IPOIEMOHCTPUPOBAHO, YTO U3BECTHBIE AHTUIOTHI B
psane ciaydaeB obnanaroT Hepocrarkamu. OHHU BKIIIOYAIOT B CeOs:

- HEOCTATOYHbIE 3AIIUTHBIE CBONCTBA PACTEHUH,

- B COYETAHHHU C ONPEIENICHHbIM IepONLINIOM CIIEKTp MOJIE3HBIX KYJIbTYp, Ha

KOTOPBIX MPOMCXOAUT MPUMEHEHHe aHTHAOTa/repOunuaa, HeJOCTaTOYHO
BEJIUK,

- OTIPENEeNIeHHbIH aHTUIOT MOXHO COYeTaTb TOJBKO C HECKOJIbKHMHU

repOuUIamMH,

- UCTIOJIb30BAHUE AHTHIOTOB MPHBOAMNT K YBEJIHMUYEHHIO HOPMBI pacxona U

KOJIMYECTBA BCIIOMOTATENbHBIX BEINECTB B COCTABE pELENnTyphl, WU,

COOTBECTCTBCHHO, MOXKECT INPUBOAUTL K TEXHUYCCKUM CJIOXKHOCTAM C

HaHECCHUECM.

I[To yka3aHHBIM TIPUYMHAM BO3POC/IA TOTPEOHOCTH B MPENOCTABIICHUU

AJIBTCPHATUBHBIX COe):[I/IHeHI/IfI, O6J'IaI[aI-OH_II/IX HeﬁCTBHeM AHTUOTOB.

Takum oOpa3om, mpeaMeToM U300pEeTEeHUs SIBJISIETCS MPUMEHEHNE COCIUHEHHI

obmeit popmysl (I) mnm ux cosel s 3aUThl CENbCKOXO35HCTBEHHBIX KYJIBTYP

\
(R"); /N m

(R3),,

JJIs1 CHUKEHUA (I)I/ITOTOKCI/ILIGCKOFO BOSI[GI\/'ICTBI/UI NEeCTULHUAOB, B YaCTHOCTH, Fep6I/ILII/II[OB,

Ha TEXHUYECKHE WJIH CEJTbCKOX03SIMCTBEHHbBIE KYJIbTYPBbI,
B KOTOPOU

R!'uR? 03Ha4aroT HE3aBUCUMO JIPYT OT APYyra BOAOPO, FA/OreH, LIMAHO, HUTPO,
(C1-Co)ankun, (Cr-Ce)ankenun, (Cr-Ce)ankuamn, (Cs-Cg)Uukioamku,

(Cs-Cg)uuxnoankenun, (Ci-Ce)anxoken u (Ci-Ce)ankunS(O)p, mpuuem



R4

CCMb Ha3aBaHHLIX ITOCJIICIHUMH OCTATKOB ABJIAKOTCA HC3aMCIICHHBIMU, UJINU
3aMCIICHbl OAHHUM HJIHU OoJjiee OCTaTKaMH U3 rpynnmnbl rajoreHa, HnuaHo,

(C1-Ce)ankokcu u (C1-Ce)ankunaS(O)p,

o3Ha4aet Bogopon u (C1-Ce)anku,

osnavaer Bomopox, (Ci-Cig)amkm, (Ci-Cig)ramoankui, (Ci-Cig)umano-
anku, (C2-Cig)ankenun, (C2-Cig)ankunm, (C3-Crz)uuknoanku, (C3-Crz)-
mukaoankenwt, apwi, rerepoapui, (Ci1-Cig)ankokcu-(Ci-Cig)anku,
(C1-Crg)ramoankokcu-(C1-Cig)ankm, (Ci1-Cig)amkokcu-(C1-Cig)ragoaaku,
(C1-Crg)anxunruo-(Ci-Cig)ankun, (Ci-Cig)ranoankuinrro-(Ci-Cig)ankmi,
(Cr-Crg)ramoankenun, (C,-Cig)ramoankunmn, rereporukii-(Ci-Cig)-
ankwt, apui-(Ci-Cig)amkum, (C3-Crz)mknoankui-(Ci-Cig)ankun, (C1-Cig)-
ankokcukapOoHm-(C1-Crg)ankmn, u (Ci-Cig)ankokcukapOonmi-(Cs-Ciz)-
ukJI0aIKuI-(C1-Cig)amkwn, wim

octatok Gopmyisl -NR*R® mmu -N=CR°RY,

TIPHYEM B BBIIIEYTIOMSAHYTHIX 2 OCTaTKaX Kaxblil u3 octaTkoB R? R®, R° u
RY mesaBucumo npyr ot apyra osHauaer Bogopon, (Ci1-Ca)amkumn, (C2-Ca)-
ankeHw1, (C2-Cy)ankuHmn, OeH3WI, 3aMelleHHbIH OeH3wi, (eHWT Win
3aMeIIeHHBIN (peHMI,

umi R* u R® Bmecte ¢ atomom N MoryT o6pa3oBbIBaTh 3-8-uleHHBIH
TeTepOLIUKII, KOTOPBIM MOXKET COAEPKaTh OJUH WU J1BA JOMOJHUTEIbHBIX
rerepouukindeckux aroma u3 rpynmnel N, O u S, U KOTOpBIH sIBIseTCA
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM Oojiee OCTaTKAMH U3 TPYIIIBI
(C1-C4)ankuna u (C1-C4)ranmoankua,

wm R° m RY Bmecre ¢ aromom C O3HA4aOT 3-8-4iIeHHBIH
KapOOLMKIMYECKHIA WM TETEPOLUKINYECKUI OCTATOK, KOTOPBIH MOKET
conepskath 1 - 3 rereporukiandeckux aroma us rpynnsl N, O u S, npudem
KapOOLMKIMYECKUH MM TEeTePOLMKIMYECKHH  OCTATOK  SIBIISIETCS
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM Ooyiee OCTATKaMH U3 TPYIIIBI

(C1-Cy)ankuna u (C1-Cy)ranoankuna,

nUm O3HAYAKOT HE3aBUCUMO APYT OT Apyraducio ot 0 no S,

u

p

o3zHavaet 0, 1 unu 2.



Coenunennst oOmeit Qopmyner (I) oOpasyroT comm myrem aoOaBJIeHHS
MOAXOAALIEH HEOPraHUYECKON WJIM OPTaHUYECKOW KHUCJIOTBI, HAIPUMEDP, MUHEPAIbHBIX
kuciot, kak, Hanpumep, HCl, HBr, H»SO4, H3PO4 umn HNOs, wnu opraHudeckux
KHUCJIOT, HampuMep, KapOOHOBBIX KHCJOT, TAKMX KaK MypaBbHHAs KUCJIOTA, YKCYCHAs
KUCJIOTA, MPONTMOHOBAs KUCJIOTA, IlaBesieBast KUCIIOTa, MOJIOYHAs KUCIIOTa, CATULIAIOBAs
KHCJIOTA, WM CYJB(MOHOBBIX KHCJIOT, TAKUX KaK pP-TOJYOJCYJIb(POKHUCIOTAa K TPYyIIe
OCHOBAHUH, TAKUX KaK MUNEPUANHO, MOP(OIMH WM MUPUINHO. DTH COJHM B Ka4eCTBE
aHMOHA COAEPIKAT COMPSKEHHOE OCHOBAaHUE KHCIOThL. COOTBETCTBYIOLINE 3aMECTUTEIH,
KOTOpbIE TPENCTaBJIEHbl B JEMPOTOHUPOBAHHON (opMe, Takue Kak CyIb(POKHCIOTHI,
HEKOTOpbIE aMUMBI CYJb(POKHUCIOT MM KapOOHOBBIE KHCIOTBHI, MOTYT OOpPa3OBBIBATH
BHYTPEHHHE COJIM C TPYIIAaMH, KOTOPbIE CaMH MOIYT OBbITb NPOTOHUPOBAHBI, KaK,
HanpuMmep, amuHorpymmel. OOpa3oBaHHE COJieH TakXKe MOMKET MPOUCXOOUTh MOJ
IelCcTBUEM OCHOBaHUs coenuHeHust obuieit popmyier (I). Tlogxonammmu ocCHOBaHUAMHI
SBJISTFOTCSI, HAIIPUMEpP, OPraHUYEeCKHe aMUHBI, TaAKHE KaK TPUAIKWIAMHUH, MOPQOIUH,
MUMEePHUINH U MUPUIHH, a TAK)KE TUAPOKCHIBI, KapOOHATHI U THAPOKAPOOHATHI AMMOHHUS,
IIETOYHBIX WM MIEJIOYHO3EMENbHbIX METAJJIOB, B YaCTHOCTH, THIPOKCHA HATPUs U
KaJusl, HaTpHUii- 1 KapOOHAT Kaius, a Takxke OMKapOOHAT HATPUS M Kanusl. Y Ka3aHHbIE
COJIM TPEACTABISIFOT COOOM COEOUHEHHs, B KOTOPBIX KHCIBIH BOIOPOX 3aMEHEH
KaTHOHOM, TTOAXOJSAIIMUM JAJIsI IPUMEHEHUS B CEJIbCKOXO03HCTBEHHBIX LIEIISAX, HATIPUMED,
COJIM METAJUIOB, B YACTHOCTH, COJIU LIEJIOYHBIX METAJIJIOB MJTH COJIH LIEJIOYHO3EMENbHBIX
METaJUIOB, B YAaCTHOCTH, COJIM HATPUS U KajMs, WM TAKKe COJM aMMOHHs, COJNHU C
OpPraHUYECKUMHU aMUHAMU UJIM COJIM YETBEPTHYHOIO aMMOHUS, HAIIPUMeEp, C KATHOHAMU
dopmyner [NRIRURURM', npuuem kaxmeiii u3 R' - RY HesaBucumo apyr ot apyra
npeAcTaBisieT OO0 OPraHuYeCKUil OCTATOK, B YACTHOCTH, AJTKWIT, APHJL, APHUJIAJIKUAI WIH
ankujapwil. Takxe CroJla OTHOCSITCS COJHM aJKUICYJNb(OHHUA U aJNKHICYJIb()OKCOHUS,

takue kak coyu (C1-Cy)-rpuankuncynbponrus u (Ci1-Cq)-TpuankicyrbhOKCOHUS.

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

u300peTeHneM, U X COJIM Ha3bIBAIOTCS "coequHeHusiMu obmelt ¢popmsr (I)".

HpeZ[HOLITI/ITeJ'IbeIM npeaMeToOM I/1306peTeHI/I$I SABJIACTCA MMPUMEHECHUEC

coenuHeHmi o0mei popmysl (I), B koTopoit

R!1R? 03HauaroT HE3aBUCHMO APYT OT APYyra BOAOPO, TaJOTeH, LIMAHO, HUTPO,
(C1-Cy)anxun, (Cr-Cq)ankenun, (Cr-Cq)ankuamn, (Cs-Ce)IuKIOamKmI,

(Cs5-Co)mxnoankenmn, (Ci-Cs)anxoken u (Ci-Ca)ankunS(O)p, mpuuem



YOOMSAHYTBIC MOCICAHUMU CEMb OCTATKOB SABJIAIOTCA HE3AMCIICHHBIMU NUJIU
3aMCIICHbl OAHHUM HJIHU Ooylee ocTaTKaMu U3 Ipynibl rajoreda, LHUaHo,

(C1-Cy)ankokcu u (C1-Cq)ankunaS(O)p,
o3Ha4aet Bogopon u (C1-Cs)ankm,

osnauaer Bopopox, (Ci-Cig)ankun, (Ci-Cig)ramoankun, (Ci-Cis)umano-
anku, (C2-Cie)ankenun, (C2-Cie)ankunmn, (C3-Crz)uukinoanku, (C3-Crz)-
nuknoankenwt, apwi, rerepoapui, (Ci-Cis)amkokcu-(Ci-Cis)amku,
(C1-Cis)ramoankokcu-(C1-Cis)ankun, (C1-Cig)amkokcu-(C1-Cis)ramoanku,
(C1-Cis)anxunruo-(Ci-Cig)ankun, (Ci1-Cis)ranoankunrro-(Ci-Cie)ankm,
(Cy-Cis)ramoankenun, (Cr-Cis)ranmoankunmn, rereporukii-(Ci-Cis)-
ankwt, apui-(Ci1-Cie)amkum, (C3-Crz)umknoankui-(Ci-Cie)amkun, (C1-Cis)-
ankokcukapOoHmi-(C1-Cig)ankmn, u (C1-Cis)ankokcukapOoorui-(Cs-Ci2)-

uKJI0anKuI-(C1-Cie )amku,

n¥m O3HAYAKT HE3aBUCUMO APYT OT apyra unciao ot 0 1o 4,

u

p

o3zHavaet 0,1 unm 2.

B BhICIIEH cTeneHu NpEeATIOYTUTECIIbHBIM TIPEAMETOM 1/1306peTeH1/1;1 ABJACTCA

npUMeHeHue coenuHeHnii ooeli popmysl (I), B KoTOpOit

R'uR? 03Ha4arOT HE3ABMCUMO APYT OT APYra BOMOPOJ, FaJoreH, [IHaHO, METH,

R4

stui, CF3,CF,Cl, CHyF, CHF,, OCH3, OCF3;, SCH3, SOCH3, SO,CH3 u
SCF;,

o3navaet Bonopoa, CH>CH3 u CH3,

osHadaer Bopopoxd, (Ci-Ciz)ankun, (Ci-Ciz)ramoankun, (Ci-Ciz)umano-
anku, (C2-Crz)ankenmn, (C2-Crz)ankuamn, (C3-Crz)uuknoanku, (C3-Crz)-
nukoankeHwt, apui, rerepoapui, (Ci-Ciz)amkokcu-(Ci-Crz)amku,
(C1-Crz)ranoankokcu-(C1-Crz)ankun, (C1-Crz)ankokcu-(C1-Ci2)rajgoanku,
(C1-Cr2)anxunruo-(Ci1-Crz)ankun, (Ci1-Ciz)ranoankunruo-(Ci-Ciz)ankm,
(Cr-Crp)ramoankenun, (Cr-Cip)ramoankunmn, rereporukii-(Ci-Ciz)-
anku, apuii-(Ci-Crz)ankun, (C3-Ciz)umknoankui-(Ci-Crz)ankum, (C1-Ci2)-
ankokcukapOoHmI-(C1-Crz)ankmn, u (Ci-Ciz)ankokcukapOonmi-(Cs-Ciz)-

kJI0anKuiI-(C1-Crz)amku,



n¥Um O3HAYAIOT HE3aBUCUMO Jpyr ot apyra 0, 1, 2 umm 3,
U
p o3nauaet 0,1 nnm 2.

Im Speziellen bevorzugt npumeHeHHEe B COOTBETCTBUH C H300peTeHHEM

coeauHeHui oouieii popmysl (I), B KoTOpOit

R! 1 R? 03Ha4aIOT HE3aBHCHMO APYT OT APYyTra BOAopox, GTop, Xjaop, 6pom, Hox,
CN, wmerun, CF3, CF,Cl, CHyF, CHF,, OCHs, OCF;, SCHs3, SOCHs;,
SO,CHs3 u SCF;3,

R?  osmauaer Bomopon u CHs,

R* osmauwaer Bomopon, (Ci-Cio)anxun, (Ci-Cio)ramoankun, (Ci-Cio)umaso-
ankwi, (Cz-Cio)ankenmn, (C2-Cro)anxunmn, (Cs-Co)uukmoanku, (Cs3-Co)-
nukoankeHwi, apui, rerepoapui, (Ci-Cio)amkokcu-(Ci-Cro)amkud,
(C1-Cro)ramoankokcu-(C1-Cro)ankun, (C1-Cio)amkokcu-(C1-Cio)ramoanku,
(C1-Cro)anxunruo-(Ci-Cro)ankun, (C1-Cio)ranoankunruo-(Ci-Cio)ankm,
(Cr-Crg)ramoankenun, (C,-Cig)ramoankunmn, rereporukii-(Ci-Cio)-
ankwit, apuii-(C1-Cio)anmkun, (Cs-Co)umxnoankmn-(Ci-Cro)ankwmr, (C1-Cho)-
ankokcukapOoHmI-(C1-Cro)ankun u  (C1-Co)ankokcukapOormi-(Cs-Co)-

rukstoankui-(C1-Cio)anmkun,
n ¥ m O3HAYAKT HEe3aBMCUMO Apyr oT apyra 0, 1, 2 umm 3,
u
p o3Hauaer 0,1 wm 2.

B wacTHOCTH, TPEANOYTUTENILHBIM MPEAMETOM H300pETeHUs]  SIBISIETCS
NPUMEHEHHE B COOTBETCTBHM C HM300peTeHMeM coenuHeHud odumien ¢opmyner (I), B

KOTOpOH

R!u R? 03Ha4a0T HE3aBHCHMO APYT OT ApyTa BoAopox, GTop, Xjop, 6powm, iiox,
uuano, metui, CF3, CHoF, CHF,, OCH3, OCF3, SCH3, SOCHs, SO,CH3 u
SCF;3,

R?  o3Hauaer BOmOpON,

R*  o3Hawaer BOXOpOX, METUN, 5TUJ, H-TIPOIMN, H3ONMPONUI, H-OYTHJI, H-

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



METOKCU3TWI, TeTparuapodypaH-2-uia-MeTui, TeTparuapodypan-3-mi-
METWJ, TETParuApONUpPaH-2-UI-METWI, TEeTParuapOnupaH-3-ui-MeTUl,
TETParuaApOnupaH-4-ua-MeTUJI, METUJIIPONUOHAT-3 -1, STUJIIPONHUOHAT-3-
WJI, METUJIALET-2-1J1, STUIALET-2-1UJI, METUITUBANIAT-2-WUJI, STUJINHABAJIAT-3-
W1, METWI-2-METHINPONAHOAT-3-1, METHI-2,2-AUMETUIIIPONaHoaT-3 -1,
STUJI-2-METUJIIPOIIaHOAT-3-1Jl, METUJI-2-IIPONaHoaT-2-1Jl, STUI-2-
MpomaHoaT-2-wi,  MeTWUN-alueTar-2-uj, OSTUN-aluerar-2-uj,  MeTHiI-1-
METUJILHKJIONPONaHKapOOKcHIaT-2-u, STHJI- 1 -METUIILUKIIONPONaH-
kapOokcunmar-2-ui, 2-(IMMETHJIAMHHO)3THII, OKCeTaH-3-wi, (3-MeTni-
okceTaH-3-wm)metmi, 2,2.2-tpudropatii, 2,2-nudropsTHi, 2-hTOpPITHI,
2,2,3,3,3-neHTad) TOPIPONUI, HUKJIOMPOIHIMETII, | -IUKIOMPOTHII-3THI,
(1-MeTHI-UuKIONPOHI )-MeTHI, (2,2-IUXJIOPLUUKIO-TIPONNT )-MeThI, (2,2-
OUMETHIT-HUKIONPOIII )-METHJI, aJIHII, rponaprui (mpom-2-uH-1-un), 2-
xjioprniporn-2-eH-1-un, 3-penunnpon-2-un-1-un, 3,3-puxnopnpon-2-eH-1-
wi, 3,3-puxnop-2-grop-npon-2-eH-1-un, merunmnpon-2-uH-1-un,  2-
MeTuinporn-2-es-1-ni, 0yr-2-eH-1-un, 6yT-3-eH-1-un, Oyr-2-un-1-nm1, OyT-
3-un-1-un, 4-xnop-0yr-2-un-1-n1, 3-meTnn-0yr-2-en-1-mn, 3-meTmn-OyT-
l-en-1-un, 1-(2E)-1-merunbyr-2-eH-1-un, (E)-nenr-3-en-2-un wmm (Z)-
NIEHT-3-eH-2-UJI, LUKJIOOYTUIIMETHUII, LUKJIONIEHTUJIMETHIL,

LUKJIOTEKCHJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-a1HOKCOIaH-2-UIMeTH

unu 1-stun-5-merun-1H-nupason-4-merun,

n U m O3HAYaKT He3aBUCUMO Apyr otT apyra O, 1, 2 unu 3, npuueM m U n He

MOTyT OBITh paBHBI 0 OTHOBPEMEHHO.

COBepH.IeHHO 0CO0BIM NPpEATTIOYTUTEIIbHBIM TIPEAMETOM 1/1306peTeH1/1$1 ABJICTCA

NPUMEHEHHE B COOTBETCTBHH C M300peTeHmeM coenuHenuid odmieir gopmyst (I), B

KOTOpPOH
(R"n-(pennn o3nauaer rpynnst Q-1.1 — Q-1.53
F F Cl
F
Q-1.1 Q-12 Q-13 Q-14 Q-15




Cl /@/ Br Br /@/
\©/ Cl ©/ O/ Br
Q-1.6 Q-1.7 Q-1.8 Q-19 Q-1.10
SRS iPsiP ¥es
iT '
Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
~o0

Q

Q-

NC

a

.

Q-1.16 Q-1.17 Q-1.18 Q-1.19 Q-1.20
- L o
o F7 ™0 F o
' <g g
F
Q-1.21 Q-1.22 Q-1.23 Q-1.24 Q-1.25
~ S F F._S
S e F F
1 - 1siFSHE 08
| @/
Q-1.26 Q-1.27 Q-1.28 Q-1.29
Cl Cl Cl

8
S

<

.

ClI

Q-131

Q-132

Q-133

Q-1.34

Q-135

Cl

"
o

Cl

C

b




Q-136 Q-137 Q-138 Q-139 Q-140
F. : .| F F 0 F
F \o: C F
F F F e
Q-141 Q-142 Q-1.43 Q-1.44 Q-145
Cl Cl Cl F F
g\j Fh/é)/ /éjl/
F F o] Cl
FINF F
Q-1.46 Q-147 Q-148 Q-149 Q-150
Cl F\©( C|\©(
; Cl F
F
Q-151 Q-152 Q-153
1 (R?)m-penun ozHauaer rpymnmsl Q-2.1 — Q-2.53
F F ¢l
Qo SHPN
Q21 Q22 Q23 Q24 Q25
Cl /@/ Br Br /@/
\©/ cl ©/ \©/ Br
Q2.6 Q27 Q238 Q29 Q210
| | /@/ CN NC
< ! J
Q211 Q212 Q213 Q214 Q215
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2

Q-

NC

Q-2.16 Q-2.17 Q-2.18 Q-2.19 Q-2.20
_O /@/ £ F II:XO\Q/ /@/
| FINF
Q-221 Q-2.22 Q-2.23 Q-2.24 Q-2.25
~s /S E F F__S
A s Siac)
S
' og
Q-2.26 Q-2.27 Q-2.28 Q-2.29 Q-2.30
cl cl cl cl
A A o LI | L
Cl (o]
F/}\F ci
F
Q-231 Q-2.32 Q-2.33 Q-2.34 Q-235
cl cl F F F
g O | R
F
Cl cl F
Q-2.36 Q-2.37 Q-2.38 Q-2.39 Q-2.40
F. : - F F _0 : . F
F @( ~o FY©/
F F F I
Q-2.41 Q-2.42 Q-2.43 Q-2.44 Q-2.45
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cl cl cl F F
F
Fl F cl cl
FIF
Q-2.46 Q247 Q2.48 Q249 Q-2.50
Cl F
F
Q251 Q252 Q-2.53
R?  o3HauaeT BOOOpOX,
u
R* O3HAYAET BOMOPOXA, METWJ, STHJI, H-NPOMMWJI, M3OMPOIWI, H-OyTHI, H-

nenrui, pennt, 6ensmi, CHa(4-Cl-Ph), CH»(4-F-Ph), CH2(4-OMe-Ph), 2-
METOKCHATWI, TeTparuapodypan-2-ui-MeTuii, TeTparuapodypaH-3-mi-
METHJI, TeTParuApONHUpPaH-2-UI-METHI, TEeTParuApONHPaH-3-UI-METHIL,

TeTpal"I/I)IpOHI/IpaH-4-I/IJ'I-MeTI/IJ'I, MeTI/IJ'IHpOHI/IOHaT-:;-I/IJ'I, OTUJIIPONHUOHAT-

3-un, MeTUJIaleT-2-1]1, STUJIALET-2-1]I, METUJITUBAJIaT-2-1Jl,
STUJIHABAJIAT-3-1JI, METUJI-2-MEeTUJITPONIaHoaT-3-1J, MeTui-2,2-
JUMETHINPONAaHoaT-3-Uj,  3THI-2-METHJINPOINAHOAT-3-UJl,  METUJ-2-

MpoNaHoaT-2-ui, STUI-2-MPONaHoaT-2-uj, MeTUJI-aleTar-2-ui, 3TUJ-

aneraT-2-mi, MeTWI-|-MeTHIIUKIONPOnaHKapOOKCHIaT-2-ui,  3Thi-1-

METHJILHUKJIONPONaH-KapOOKCHIaT-2- 1, 2-(AMMETHIIAMITHO )3THJL,

okceTaH-3-uji, (3-MeTuoKceTaH-3-unm)merun, 2,2, 2-tpudropatun, 2,2-
mudTopaTn, 2-¢propati, 2,2.3,3,3-meHTadTOPNIpONI, UKIOMPOITHJI-

merus, |-nmknonponmn-3tior,  (1-merwn-uukionponw)-meta,  (2,2-

VX JIOPLHKJION PO )-METHIL, (2,2-nUMeTHII-LUKJIOTIPOITIIT )-METHII,

ammmn, npomaprun - (mpon-2-uH-1-mn),  2-xmopnpon-2-eH-1-mn,  3-

¢enmnmnpon-2-un-1-un, 3,3-quxnopnpon-2-eH-1-um, 3,3-auxmnop-2-pTop-
npomn-2-eH-1-un, Metunpon-2-uH-1-un, 2-merunnporn-2-ex-1-ni, Oyr-2-
eH-1-un, Oyr-3-eH-1-un, Oyr-2-uH-1-un, Oyr-3-uH-1-un, 4-xmop-OyT-2-
3-metun-0yt-1-en-1-un, 1-(2E)-1-

uH-1-n1, 3-meTun-Oyr-2-eH-1-um,
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metuiOyT-2-ed-1-un, (E)-nenr-3-en-2-un  wimm  (Z)-neHT-3-eH-2-u,
LUKJIOOYTUIIMETIII, LUKJIOMEHTHIIMETHII, [IUKJIOTeKCUIMETHII, TeNTaH-2-
wi, mwo0ytun, 1,3-guokconan-2-unmermn wid  1-3Tmn-5-metmn- 1 H-

nupaso-4-mMeTus.

W3 YPOBHA TE€XHUKHU €HIC HE U3BCCTHBI U, CJICHOBATCIBHO, TAKXKE SBJISIIOTCS
HOBBIM IPEAMETOM I/1306peTeHI/I$I COENUHEHMST NJig 3aIMUThI CEIbCKOXO3SIMCTBEHHBIX

KyJbTyp obuieii ¢popmyds (1) i ux conmu,

\N
(RY); Vs )

(R?),,
JJ1s1 CHUKEHUA (bI/ITOTOKCI/ILIeCKOFO BOSI[GI\/'ICTBI/UI NeCTUHUAOB, B YaCTHOCTH, rep61/1u1/m013,

Ha TEXHUYECKHE WIH CEJIbCKOX03sIMCTBEHHbBIE KYJIbTYPBbI,
B KOTOpOU

R!'uR? 03HAuarOT HE3ABMCUMO APYT OT APYTa BOAOPON, FaoreH, IUAaHO, HUTPO,
(C1-Co)ankun, (Ca-Ce)amkenmn, (Cz-Co)anxuami, (Cs-Cg)ukioanku,
(Cs-Cg)umxnoankenmn, (Ci-Ce)ankokeu u (C1-CelankunS(O)p, mpuuem
CeMb Ha3aBaHHBIX MOCIEIHIMHU OCTATKOB SIBJISFOTCSI HE3aMEIEHHBIMHU, UJTH

3aME€IIE€Hbl OOJHHUM HIJIN 0oJiee OCTaTKaMH M3 IpymnIbl rajoreda, LUaHo,

(C1-Co)ankokcu u (C1-Ce)ankunaS(O)p,
R®  osmauaer Bomopon u (C1-Ce)anku,

R* osmauwaer Bomopon, (Ci-Cis)anxun, (Ci-Cis)ramoankun, (Ci-Cis)umaso-
ankwu, (C2-Crg)ankenmn, (C2-Cig)ankuami, (C3-Crz)uknoanku, (C3-Crz)-
mukoankenwt, apwi, rerepoapui,  (Ci1-Cig)ankokcn-(Ci-Cig)ankmn,
(C1-Crg)ramoankokcu-(C1-Cig)ankun, (C1-Cig)amkokcu-(C1-Cig)ramoanku,
(C1-Crg)anxunruo-(Ci-Cig)ankun, (Ci-Cig)ranoankuinruo-(Ci-Cig)ankm,
(Cr-Crg)ramoankenun, (Cy-Cig)ramoankunmn, rereporukii-(Ci-Cig)-

ankwt, apui-(Ci-Cig)amkm, (Cs3-Crz)umknoankui-(Ci-Cig)ankui, (C1-Cig)-
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ankokcukapOoHm-(C1-Crg)ankmn, u (Ci-Cig)ankokcukapOoonmi-(Cs-Ciz)-
uKJI0aNKuiI-(C1-Cig)ankmn, wim

octatok Gopmynl -NR?R® mu -N=CRRY,

TIPHYEM B BBILIEYTIOMSHYTHIX 2 OCTATKaX Kaxblii 13 ocratkoB R? R®, R¢ u
RY mesaBucumo npyr ot apyra osHauaer Bomopox, (Ci-Ca)ankum, (Ca-Ca)-
ankeHus1, (C2-Cq)amkunmn, OeH3Ws, 3aMelleHHbI OeH3wi, (GeHun wumm
3aMeIIEeHHBIN (EeHMI,

umi R* u R® Bmecre ¢ atomom N MoryT o6pa3oBbIBaTH 3-8-uleHHBIH
reTepOLMKII, KOTOPBIH MOXKET COAEP>KaTh OAMH WU J1Ba JAOTMOJHUTENbHBIX
reTepoLuKiInyeckux aroma u3 rpynmnbsl N, O u S, U KOTOpBIH sIBisieTCs
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM Ooyiee OCTAaTKaMH U3 TPYIIIBI
(C1-C4)ankuna u (C1-Cs)ranoankuia,

wm R° um RY Bmecre ¢ aromom C o03HAuarOT 3-8-usIeHHBIH
KapOOLMKIMYECKHA WM TETEPOLUKINYECKUI OCTATOK, KOTOPBI MOKET
conepskath 1 - 3 rerepouukiandeckux aroma us rpynnsl N, O u S, npudem
KapOOLMKIMYECKUH MM TEeTePOLMKINYECKH  OCTATOK  SIBISIETCS
HE3aMELIEeHHbIM WJIN 3aMELIeH OJHUM WM Ooyiee OCTATKaMH U3 TPYIIIBI

(C1-Cy)ankuna u (C1-Cy)ranoankuna,
n¥m O3HAYAKT HE3aBUCUMO APYT OT apyradyucio ot 0 1o S,
U
P o3Hauvaet 0, 1 unu 2,

32 MCKJIIOYEHHEM CIIEYIOLIHNX COSTUHEHUH
{[5-(4-meroxcudenun)- 1 -penmn-1H-mmpazon-3-mn]okcu }ykcycHass  kucinora  (CAS
[1310875-73-0])
{[5-(4-xnopdernn)- 1 -pennn-1H-nmpazon-3-mi]okcu } ykeycHast KHCJIOTa (CAS
[1310875-75-2])
{[5-(3-xnopdennn)- 1 -pennn-1H-nupazon-3-mi]okcu } yKkeycHast KHCJIOTa (CAS
[1310875-76-3])
{[5-(3-propdennn)-1-pennn-1H-nmupaszon-3-un]okcu } ykcycHas KHCJIOTa (CAS
[1310875-77-4])
{[5-(4-meroxcudennn)-1-(4-merundennn)- | H-nupazon-3-mn]okcn  ykCycHass  KHUCIOTa

(CAS [1310875-85-4])
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{[5-(4-pTopdennn)-1-(4-metundennn)- 1 H-nmupazon-3-mi]okcu } ykcycHast KHCJIOTa
(CAS [1076207-91-4])

[(1,5-nu¢enun-1H-nupazon-3-un)okculykcycnas kucnora (CAS [73457-62-2])
Harpuii-[(1,5-nudennn-1H-mupason-3-un)okculaerat (CAS [73457-94-0])
{[5-(4-metundenun)-1-pernn-1H-nmupazon-3-mnjokcujykcycnas  kucnora  (CAS
[1310875-74-1])

{[5-(4-Bpomdenmn)-1-(4-pTopdennn)- | H-nmupazon-3-mi]okcu } ykcycHast KHCJIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenmn)-1H-mupazon-3-mn|okcujykcycnas kuciora (CAS [1076208-
05-3])

{[5-(4-xnopdennn)-1-(4-propdennn)- 1 H-nmupazon-3-wmn]okcn } ykeycHast kuciora (CAS
[1310875-79-6])

{[1-(4-pTopdennn)-5-(4-merokcudennn)-1 H-nupazon-3-uinokcu jyKCycHast  KHUCJIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudpennn-1H-mupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenun)-5-pennn-1H-nmupazon-3-mn|okcu jykcycHas  kucnora (CAS
[1076207-99-2])

({1-pernn-5-[4-(rpudpropmernn)Pennn|-1 H-nupa3on-3-ui } OKCH)yKCyCHast ~ KUCIIOTa
(CAS [1076207-90-3])

Orun-{[5-(4-merundennn)-1-pennn- 1 H-nupazon-3-uijokcu janeratr (CAS [1246513-
42-7])

{[5-(4-xnopdennn)-1-(2,4-nuxnopdenun)- 1 H-nupaszomn-3-uiaJokcu } yKCycHast  KUCJIOTa
(CAS [1076208-04-2])

{[1-bpenun-5-(3,4,5-tpumerokcudenmn)- | H-nupazon-3-mi|okcu } ykcycHas KHCJIOTa
(CAS [1076207-88-9])

{[5-(2,4-nuxnopdenmn)-1-(4-¢propdenmn)-1 H-mupazon-3-mi|okcH } yKCycHas  KUCIIOTA
(CAS [1310875-84-3])

Otun-{[5-(4-merokcudennn)-1-dpennn- 1 H-nmupazon-3-mn]okcu janerat (CAS [1076207-
87-8])

Orun-{[5-(4-xnopdenmn)-1-pennn-1H-nmupazon-3-uin]okcu farerat (CAS [1246513-43-
8])

Otun-{[5-(4-propdpenmn)-1-pennn-1H-mupazon-3-un|okcu janerat (CAS [1246513-44-
oD
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Otun-{[ 1-(4-usonpormndenmn)-S-pennn- 1 H-mupazon-3-wmn|okcu janerat (CAS
[1246513-47-2])

Otun-{[5-(3-xnopdennn)-1-pennn-1H-mupazon-3-un]okcu janerat (CAS [1338378-37-
2])

Orun-{[5-(3-propdennn)-1-pennn-1H-nupazon-3-uijokcu fauerat (CAS [1246513-46-
17

{[1-(4-Tpet-OyTundennn)-5-(3,4-numerokcudenn)- | H-nupazon-3-unokcu } ykCycHast
kucyora (CAS [1076208-01-9])
{[5-(2,4-nuxnopdenmnn)-1-(4-uzonpormndennn)- 1 H-nmupazon-3-mi]okcu j yKCycHast
kucyora (CAS [1310875-80-9])

({1-(4-xnoppenmnn)-5-[4-(tpudropmernn)Pern|- | H-nupazon-3 -1 } OKCH)yKCyCHast
kucyora (CAS [1310875-83-2])

({1-(4-dpropdenmn)-5-[3-(tpudpropmernin)Perni|- | H-nmupazon-3-mn } okcH)yKCycHast
kucyora (CAS [1310875-81-0])
Otun-{[1-(4-tper-Oytundennn)-S-pennn-1H-mupazon-3-wmn]okcu anerat (CAS
[1076207-93-6])

Otun-{[5-(4-6pompenmn)-1-(4-merundenmn)- 1 H-nupazon-3-mi|okcu  aerar (CAS
[1076208-03-1])

Orun-{[1-(4-propdpenmn)-5-(4-merundennn)- 1 H-nupazon-3-unjokcu faerar (CAS
[1076207-98-1])

Orun-{[ 1-(4-m3onponundennn)-5-(4-meroxkcudenmnn)- 1 H-nmupaszon-3-mn]oken janerar
(CAS [1246513-48-3])

Orun-{[ 1-(4-m3onponmndenmn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-ui|okcu fauerar
(CAS [1246513-50-7])

({1-(2,4-nuxnopdennn)-S-[4-(Tpudropmerin)Penmn]- 1 H-nupazon-3-

W1} OKCH )YKCYCHAs KUCIIOTa

(CAS [1310875-86-5])

Orun-{[1-(4-tpetr-OyTrndenmn)-5-(4-xnopdpenmn)- 1 H-nupazon-3-mi|okcu fanerar
(CAS [1076207-97-0])

Orun-{[1-(4-tper-OyTrndenmn)-5-(4-xnopdpenmn)- 1 H-nupazon-3-mi|okcu fanerar
(CAS [1310875-82-1])

Orun-{[1-(2,4-nuxnopdenmn)-5-(4-mermndennn)- 1 H-nupazon-3-un|okcu jamerat (CAS
[1076207-94-7])
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Orun-{[1-pennn-5-(3,4,5-rpumeroxcudennn)-1 H-mupazon-3-unjokcu janerar  (CAS

[1246513-45-0])

Ortun-{[1-(4-metunpenunn)-5-(3,4,5-rpumeroxcudennn)- | H-nupazon-3-

wi]okcu janerat (CAS [1076208-02-0])

Orun-{[1-(4-propdhennn)-5-(4-benokcudennn)- 1 H-nupazon-3-un]okcu janerar (CAS
[1076208-06-4])

{[5-(3,4-numeTokcudennn)-1-(2,4-nunitro®@enwn)- 1 H-nupazon-3-ui|okcu  ykeycHas

kucyora (CAS [1310875-78-5])

Orun-{[5-(3,4-numerokcudenmn)- 1 -(4-propdpennn)- | H-nupazon-3-wmn]okcu j anerar

(CAS [1076207-92-5])

Orun-{[1-(2,4-nuxnopdennn)-5-(4-penokcudenmn)-1 H-nupazon-3-un|okcu janerat

(CAS [1076207-95-8])

Otun-{[5-(4-xnopdennn)-1-(2,4-qunitro®@enwn)- | H-nmupason-3-mn|okcu jarerar (CAS
[1076207-96-9]).

B nanbreiimmem coenuaeHus ¢opmyinsl (I), ucnonap3yeMele B COOTBETCTBHU C

n300peTeHNeM, 1 UX COJI Ha3bIBAIOTCS «coennHeHMs MU oOmel popmsl (I)».

IIpennoyTUTe bHBIM NPEAMETOM H300pETEeHHs SBJSIFOTCS COENMHEHHUs! oOInein

¢dopmyuel (I), B kOoTOpOIH

R!'uR? 03HauaroT HE3aBUCHMO APYT OT APYyra BOAOPO, FajJoreH, IIMaHo, HUTPO,

R3

Ci-Cyankun, (Ca-Cylanxenmn, (Cz-Cy)ankuumn, (Cs-Ce)unuxioanku,
2 2
Cs-Co)uuxmoankenm, (Ci-Cqlankokcu u (Ci1-CqlanxunS(O [IPUYEM
s P
YIIOMSIHYThI€ TIOCJIEAHIUMH CEMb OCTATKOB SIBJIIFOTCS] HE3aMEIEHHBIMHU HJTH

3aME€IIE€Hbl OAHHUM HJIN Oosiee OCTaTKaMH M3 I'pyIIbl rajoreda, LUaHo,

(C1-Cy)ankokcu u (C1-Cq)ankunaS(O)p,
o3HaudaeT Bonopon u (C1-Cs)anmkmi,

osHadaer Bopopox, (Ci-Cig)ankun, (Ci-Cig)ramoankun, (Ci-Cig)umano-
ankw, (C2-Cig)ankenmn, (C2-Cig)ankunami, (C3-Ciz2)unknoankun, (C3-Ci2)-
mukjoankenwt, apwr, rerepoapui,  (Ci1-Cig)ankokcn-(Ci-Cig)anku,
(C1-Crg)ramoankokcu-(C1-Cig)ankwmn, (Ci1-Cig)amkokcu-(C1-Cig)ramoanku,
(C1-Crg)anxunruo-(Ci-Cig)anmkun, (C1-Cig)ranoankunrro-(Ci-Cig)ankmi,
(Cr-Crg)ramoankenun, (Cr-Cig)ramoankunmn, rereporukiii-(Ci-Cig)-

ankwt, apui-(Ci-Cig)anmkum, (Cs3-Crz)umknoankui-(Ci-Cig)ankun, (C1-Cig)-
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ankokcukapOoHm-(C1-Crg)ankmn, u (Ci-Cig)ankokcukapOoonmi-(Cs-Ciz)-

ukJI0anKuiI-(C1-Cig)amku,
n¥m O3HAYAKT HE3aBUCUMO APYT OT apyra unuciao ot 0 1o 4,
U
P o3Hauaer 0,1 unu 2,

32 UCKJIIOUYEHHEM CIIEYIOLINX COSAMHEHN!
{[5-(4-meroxcudenun)-1-penun-1H-mpazon-3-mn]okcu }ykcycHass  kucinora  (CAS
[1310875-73-0])

{[5-(4-xnopdennn)- 1 -pennn-1H-mpazon-3-mi]okcu } yKkeycHast KHCJIOTa (CAS
[1310875-75-2])

{[5-(3-xnopdennn)- 1 -pennn-1H-nmpazon-3-mi]okcu } yKkeycHast KHCJIOTa (CAS
[1310875-76-3])

{[5-(3-propdennn)-1-pennn-1H-nupazon-3-un]okcu } ykcycHas KHCJIOTa (CAS
[1310875-77-4])

{[5-(4-meroxcudennn)-1-(4-merundennn)- | H-nupazon-3-mn]okcn  ykCycHasi  KHUCIOTa
(CAS [1310875-85-4])

{[5-(4-propdennn)-1-(4-metundennn)- 1 H-nmupazon-3-ui]okcu  ykcycHast KHCJIOTa
(CAS [1076207-91-4])

[(1,5-nudennn-1H-nupazon-3-un)okcu lykcycHas kucnora (CAS [73457-62-2])
Harpuii-[(1,5-anpennn-1H-mupason-3-un)okculanerar (CAS [73457-94-0])
{[5-(4-metundenun)-1-penmn- 1 H-nmupazon-3-unjokcu }ykcycnas ~ kuciora  (CAS
[1310875-74-1])

{[5-(4-Bpomdenmn)-1-(4-pTopdennn)- | H-nmupazon-3-wmin]okcu } ykeycHast KHCJIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenmn)-1H-mupazon-3-mn|okcu}ykcycnas kuciaora (CAS [1076208-
05-3])

{[5-(4-xnopdennn)-1-(4-propdennn)- 1 H-nmupazon-3-un]okcn } ykcycHas kucnora (CAS
[1310875-79-6])

{[1-(4-pTopdennn)-5-(4-merokcudennn)-1 H-nupazon-3-uiokcu j yKCycHast  KUCJIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudpennn-1H-mupazon-3-un)okculanerar (CAS [1246513-41-6])
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{[1-(2,4-nuxnopdenun)-5-pennn-1H-nmupazon-3-mn|okcu jykcycHas  kucnora (CAS
[1076207-99-2])

({1-pernn-5-[4-(rpudpropmerun)Pennn|-1 H-nupason-3-ui } OKCH)yKCyCHast ~ KUCIIOTa
(CAS [1076207-90-3])

Orun-{[5-(4-merundennn)-1-pennn- 1 H-nupazon-3-mijokcu janeratr (CAS [1246513-
42-71)

{[5-(4-xnopdenmn)-1-(2,4-nuxnopdenun)- 1 H-mupa3on-3-ui|okcu } yKCyCHasE  KUCJIOTa
(CAS [1076208-04-2])

{[1-benmnn-5-(3,4,5-rpumerokcudennn)- | H-mupazo;-3 - |okcu } ykcycHast KHCIIOTa
(CAS [1076207-88-9])

{[5-(2,4-nuxnopdenmn)-1-(4-propdenmn)- 1 H-nmupazon-3-mi|okcH } yKCyCHAsT  KUCIIOTA
(CAS [1310875-84-3])

Otun-{[5-(4-merokcudennn)-1-dpennn-1H-nmupazon-3-mijokcu janerat (CAS [1076207-
87-8])

Otun-{[5-(4-xnopdenmn)-1-pennn-1H-nmupazon-3-uin]okcu farerat (CAS [1246513-43-
8])

Orun-{[5-(4-propdpenmn)-1-pennn-1H-mupazon-3-un|okcu janerat (CAS [1246513-44-
9D

Otun-{[ 1-(4-uzonpormndenun)-S-pennn- 1 H-mupazon-3-unokcu janerat (CAS
[1246513-47-2])

Orun-{[5-(3-xnopdpennn)-1-pennn-1H-nmupazon-3-mi]okcu janerar (CAS [1338378-37-
2])

Orun-{[5-(3-propdpenun)-1-pennn-1H-nmupazon-3-un]okcu janerat (CAS [1246513-46-
17)

{[1-(4-Tper-OyTundenmn)-5-(3,4-qumerokcudenrn)- | H-nupazon-3-ui|okcu § ykcycHas
kucjora (CAS [1076208-01-9])

{[5-(2,4-nuxnopdenn)-1-(4-u3onponundenmn)-1 H-nmupa3on-3-uia]okcu } yKCycHast
kucjora (CAS [1310875-80-9])

({ 1-(4-xnmopdennn)-5-[4-(tpudTopmern)Denu|- 1 H-mupa3on-3-ui } OKCH)yKCyCHAst
kucjora (CAS [1310875-83-2])

({1-(4-dpTopdennn)-5-[3-(tpudropmernn)Penmn|- | H-nupa3zon-3-mi } okcu)ykcycHast
kuciora (CAS [1310875-81-0])
Orun-{[1-(4-tper-Oytundennn)-S-pennn-1H-mupaszon-3-wmn]okcu janerat (CAS
[1076207-93-6])
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Otun-{[5-(4-6pompenmn)-1-(4-merundenmn)- 1 H-nupazon-3-mi|okcu j aerar (CAS
[1076208-03-1])

Orun-{[1-(4-propdpenmn)-5-(4-merundennn)- | H-nupazon-3-unjokcu famerar (CAS
[1076207-98-1])

Otun-{[ 1-(4-m3onponundennn)-5-(4-meroxkcudenmn)- 1 H-nmupaszon-3-mn]oken janerar
(CAS [1246513-48-3])

Orun-{[ 1-(4-m3onponmndennn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-ui|okcu fauerar
(CAS [1246513-50-7])

({1-(2,4-nuxnopdennn)-5-[4-(Tpudropmerin)Penmn|- 1 H-nupazon-3-
wijokcu)ykcycHas kucnora (CAS [1310875-86-5])

Orun-{[1-(4-tper-OyTrnd enmn)-5-(4-xnopdenmn)- 1 H-nupason-3-mi|okcu fanerar
(CAS [1076207-97-0])

Orun-{[1-(4-tper-OyTrndenmn)-5-(4-xnopdenmn)- 1 H-nupazon-3-mi|okcu fanerar
(CAS [1310875-82-1])

Orun-{[1-(2,4-nuxnopdenmn)-5-(4-merundennn )- 1 H-nupazon-3-un|okcu jauerat (CAS
[1076207-94-7])

Orun-{[1-pennn-5-(3,4,5-rpumeroxkcudennn)-1 H-nmupazon-3-unjokcu janerar  (CAS
[1246513-45-0])

Ortun-{[1-(4-metunpenunn)-5-(3,4,5-rpumeroxcudennn)- | H-nupazon-3-

wi]okcu janerat (CAS [1076208-02-0])
Orun-{[1-(4-propdennn)-5-(4-benokcudennn)- 1 H-nupazon-3-un]okcu janerar (CAS
[1076208-06-4])

{[5-(3,4-mumeTtokcudennn)-1-(2,4-nunitro®@enun)- 1 H-nupazon-3-ui|okcu  ykeycHas
kucyora (CAS [1310875-78-5])

Otun-{[5-(3,4-numerokcudenmn)- 1 -(4-propdpernn)- | H-nupazon-3-wmn]okcu j anerar
(CAS [1076207-92-5])
Orun-{[1-(2,4-nuxnopdennn)-5-(4-penokcudenmn)-1 H-nupazon-3-unjokcu janerat
(CAS [1076207-95-8])

Otun-{[5-(4-xnopdennn)-1-(2,4-qunitro®@enwn)- | H-nmupason-3-mn)okcu jarerar (CAS
[1076207-96-9]).

B BrICIIEll cTeneHHn NPpEATIOYTUTEJIbHBIM TPEAMETOM I/1306peTeHI/IH ABJIAKOTCA

coexuHeHus obmei popmydsl (I), B koTopoit
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R! 1 R? 03Ha4aroT HE3aBUCHMO APYT OT APyra BOAOPOI, FaloreH, [IMaHO, METHII,

stui, CF3,CF,Cl, CHyF, CHF>, OCH3, OCF3, SCH3, SOCH3, SO,CH3 u

SCF;,

R?  osnauaer Bomopon, CH,CH;3 u CHs,

R*  osnauaer Bomopon, (Ci-Cie)ankun, (Ci1-Cie)ramoankun, (Ci-Cis)umano-

anku, (C2-Cie)ankenun, (C2-Cie)ankunmn, (C3-Crz)uukinoanku, (C3-Crz)-

mukaoankenwt, apwi, rerepoapui, (Ci1-Cis)ankokcn-(Ci-Cig)ankum,

(C1-Cis)ramoankokcu-(C1-Cis)ankun, (C1-Cig)amkokcu-(C1-Cis)ramoanku,

(C1-Cis)anxunruo-(Ci-Cig)ankun, (Ci1-Cis)ranoankunrro-(Ci-Cie)ankm,

(Cy-Cis)ramoankenun, (Cr-Cis)ranmoankunmn, rereporukii-(Ci-Cis)-

ankwt, apui-(Ci1-Cie)amkum, (C3-Crz)umknoankui-(Ci-Cie)amkun, (C1-Cis)-

ankokcukapOoHmi-(C1-Cig)ankmn, u (C1-Cis)ankokcukapOoorui-(Cs-Ci2)-

uKJI0anKuI-(C1-Cie )amku,
nUm O3HAYAOT HE3aBUCUMO Jpyr ot apyra 0, 1, 2 umm 3,
U
p o3zHavaet 0,1 unu 2,

32 UCKJIFOYEHUEM CIIEIYIOLIUX COSUHEHHIH:
{[5-(4-metoxcudenmn)-1-pennn-1H-nupa3oa-3-mi]okcu } yKCyCHast  KHCJIOTa
[1310875-73-0])

{[5-(4-xnopdennn)- 1 -pennn-1H-nrpazon-3-mi]okcu } yKkeycHast KHCJIOTa
[1310875-75-2])

{[5-(3-xnopdennn)- 1 -pennn-1H-nupazon-3-mi]okcu } yKkcycHast KHCIIOTa
[1310875-76-3])
{[5-(3-propdennn)-1-pennn-1H-nmupazon-3-un|okcu } ykcycHas KHCJIOTa

[1310875-77-4])

(CAS

(CAS

(CAS

(CAS

{[5-(4-meroxcudennn)-1-(4-merundenmn)- | H-nupazon-3-mi]okcn j yKCycHas  KHUCIOTa

(CAS [1310875-85-4])
{[5-(4-¢propdennn)-1-(4-meTundermn)- 1 H-mapason-3-umoxcu f ykcy cHast

(CAS [1076207-91-4])

[(1,5-mudennn-1H-nmupazon-3-mn)okculykcycnas kucnora (CAS [73457-62-2])

Harpuii-[(1,5-mudennn-1H-nupazon-3-mn)okculanerat (CAS [73457-94-0])

KuUCJIoTa
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{[5-(4-metundenmn)-1-penmn-1H-mupazon-3-unjokcujykcycnas  kuciora  (CAS
[1310875-74-1])

{[5-(4-bpomdpennn)-1-(4-pTopdhenun)- 1 H-nupazon-3-ui|okcu } ykcycHast KHUCJIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenmn)-1H-mupazon-3-mn|okcu}ykcycnas kuciora (CAS [1076208-
05-3])

{[5-(4-xnopdenun)-1-(4-pTopdennn)- | H-nupazon-3-unjokcu } ykcycHas kucnora (CAS
[1310875-79-6])

{[1-(4-dropdenmn)-5-(4-merokcudennn)-1 H-nupason-3-unjokcu} ykcycHas  KUCJIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudpennn-1H-mupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenmnn)-5-pennn-1H-nmupazon-3-mn|okcu jykcycHas  kucnora (CAS
[1076207-99-2])

({1-dbenun-5-[4-(tpudropmernn)Penun]-1 H-upa3on-3-ui } OKCH)yKCyCHas  KHUCIIOTa
(CAS [1076207-90-3])

Otun-{[5-(4-merundennn)-1-penni- 1 H-nmupazon-3-uinokcu janerar (CAS [1246513-
42-7))

{[5-(4-xnopdenmn)-1-(2,4-muxnopdenmn)- | H-mupa3on-3-mi|okcu } yKCyCHast  KUCJIOTa
(CAS [1076208-04-2])

{[1-¢penun-5-(3,4,5-tpumerokcudenun)- 1 H-nupazon-3-un|okcu } ykCycHast KHCJIOTa
(CAS [1076207-88-9])

{[5-(2,4-muxnopdenun)-1-(4-propdpennn)- 1 H-nupazon-3-ui|okcu } yKCyCcHass  KUCIOTa
(CAS [1310875-84-3])

Orun-{[5-(4-meroxkcudennn)-1-dpennn- 1 H-nmupazon-3-unjokcu fanerat (CAS [1076207-
87-8])

Orun-{[5-(4-xnopdenmn)-1-penni-1H-nmupazon-3-un]okcu jarnerat (CAS [1246513-43-
8])

Otun-{[5-(4-propdpenun)-1-pennn-1H-nmupazon-3-un]okcu jamerat (CAS [1246513-44-
9D

Otun-{[ 1-(4-usonpormndenmn)-S-pennn- 1 H-mupazon-3-wmn|okcu janerat (CAS
[1246513-47-2])

Orun-{[5-(3-xnopdenmn)-1-pennn-1H-nmupazon-3-uin]okcn jarerat (CAS [1338378-37-
2])



23

Otun-{[5-(3-propdpenmn)-1-pennn-1H-mupazon-3-un|okcu janerat (CAS [1246513-46-
17

{[1-(4-Tper-OyTundenun)-5-(3,4-numerokcudenmn)- | H-nupazon-3-mn]okcu } ykcycHas
kuciora (CAS [1076208-01-9])

{[5-(2,4-nuxnopdenun)-1-(4-uzonpormndennn)-1 H-nupazon-3-mn]okcu } yKCycHast
kucjora (CAS [1310875-80-9])

({1-(4-xnoppenun)-5-[4-(tpudpropmernn)Pennn| - | H-nupazon-3-ui j OKCH)yKCyCHAsI
kucyora (CAS [1310875-83-2])

({1-(4-propdenmn)-5-[3-(tpudropmernn)Pennn|- | H-mupazon-3-wmi } OKCH)yKCyCHasT
kucyora (CAS [1310875-81-0])
Orun-{[1-(4-tper-Oytundennn)-S-pennn-1H-mupason-3-unokcu janerat (CAS
[1076207-93-6])

Otun-{[5-(4-6pompennn)-1-(4-merundenmn)- 1 H-nupazon-3-ui|okcu } aterat (CAS
[1076208-03-1])

Orun-{[1-(4-propdenmn)-5-(4-merund enmn)- 1 H-nupazon-3-unjokcu jamerar (CAS
[1076207-98-1])

Ortun-{[1-(4-msonponmndenmn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-ni|okcn fanerar
(CAS [1246513-48-3])
Ortun-{[1-(4-usonponundenun)-5-(4-merokcudenun)- 1 H-nupaszon-3-nui|okcn fanerar
(CAS [1246513-50-7])

({1-(2,4-nuxnopdpennn)-5-[4-(Tpudropmerin)Penun]- 1 H-nupazon-3-

YT} OKCH)YKCYCHAsl KUCIIOTa

(CAS [1310875-86-5])

Orun-{[ 1-(4-tper-OyTrndenmn)-5-(4-xnopdenmn)- 1 H-nupason-3-mi|okcu janerar
(CAS [1076207-97-0])

Orun-{[ 1-(4-tper-OyTrndenmn)-5-(4-xnopdpenmn)- 1 H-nupason-3-mi|okcu fanerar
(CAS [1310875-82-1])

Orun-{[1-(2,4-nuxnopdenmn)-5-(4-metundennn)- 1 H-nupazon-3-un|okcu jamerat (CAS
[1076207-94-7])

Orun-{[1-pennn-5-(3,4,5-rpumeroxcudennn)-1 H-nmupazon-3-mnjokcu janerar  (CAS
[1246513-45-0])

Orun-{[1-(4-merundennn)-5-(3,4,5-rpumeroxcudennn)- | H-nupazon-3-

wi|okcu janerar (CAS [1076208-02-0])
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Orun-{[1-(4-propdpenmn)-5-(4-penokcudenmn)- 1 H-nmupazon-3-mn]okcu jarerar  (CAS
[1076208-06-4])

{[5-(3,4-mumeTokcudennn)-1-(2,4-qunitro®@enun)- 1 H-nupason-3-nilokcu } ykcycHas
kuciaora (CAS [1310875-78-5])

Orun-{[5-(3,4-numerokcudennn)- 1-(4-proppenmn)- 1 H-nupazon-3-ui|okcu janerar
(CAS [1076207-92-5])
Arun-{[1-(2,4-nuxnopdpennn)-5-(4-penokcudpenmn)- 1 H-nupazon-3-unjokcu janerat
(CAS [1076207-95-8])

Orun-{[5-(4-xnopdenmn)-1-(2,4-qunitro®@enrn)- 1 H-upazon-3-unokcu janeratr (CAS
[1076207-96-9]).

B YaCTHOCTHU, TMPEANOYTUTCIIBHBIM THPEAMETOM I/1306peTeHI/I$I ABJIAKOTCA

coennHeHus1 oomeit popmyasl (1), B koTopoi

R! 1 R? 03Ha4ai0T HE3aBHCUMO JAPYT OT APYra BOAOPOJ, TaJOTeH, LIUAHO, METHII,
stui, CF3,CF2Cl, CHyF, CHF,, OCH3s, OCF3, SCH3, SOCH3, SO,CH3 u
SCF;,

R?  osmauaer Bogopon u CHs,

R*  osmauwaer Bomopon, (Ci-Cio)ankun, (Ci-Cio)ranoankun, (Ci-Cio)umaso-
ankwi, (Ca-Cro)ankenmn, (Cz-Cio)ankunun, (Cs-Co)umknoankmi, (C3-Co)-
mukinoankenwn, apui, rerepoapui,  (Ci-Cio)ankoxcu-(Ci-Cio)ankmi,
(C1-Cyo)ramoankokcu-(C1-Cio)amkui, (C1-Cro)ankokcu-(C1-Cro)ranoankm,
(C1-Cro)anxunruo-(Ci-Cio)ankun, (Ci-Cio)ranoankuntuo-(Ci-Cio)amku,
(Cr-Cig)ramoankenun, (C,-Cig)ramoankunmn, rereporukii-(Ci-Cio)-
ankw, apui-(C1-Cio)amkun, (Cs-Co)umknoankun-(Ci-Cro)ankwmt, (C1-Cho)-
ankokcukapOoHmi-(Ci-Cro)ankun u  (C1-Cio)ankokcukapoonmi-(Cs-Co)-

ukJ10anKuiI-(C1-Cro)amku,
nUm O3HAYAKT HE3aBUCUMO Apyr oT apyra 0, 1, 2 wnu 3,
u
p o3zHavaet 0,1 unu 2,

32 MCKJIIOYEHHEM CIIENYIOIINX COSTUHEHUI
{[5-(4-meroxcudenun)-1-penmn-1H-nupazon-3-mnjokcu jykcycHas  kucnora (CAS

[1310875-73-0])
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{[5-(4-xnopdennn)- 1 -pennn-1H-nmupazon-3-min]okcu } ykcycHast KHCJIOTa (CAS
[1310875-75-2])

{[5-(3-xnopdennn)-1-penunn-1H-nmupazon-3-un]okcu } ykcycHast KHCJIOTa (CAS
[1310875-76-3])

{[5-(3-propdennn)-1-pennn- 1 H-nupa3oma-3-ui]okcu } ykcycHas KHCJIOTa (CAS
[1310875-77-4])

{[5-(4-meroxcudenun)-1-(4-merundenmn)- | H-nupazon-3-mn]okcu j yKCycHasi  KUCIOTa
(CAS [1310875-85-4])

{[5-(4-propdennn)-1-(4-metundennn)- 1 H-nmupazon-3-wmi|okcu } ykcycHast KHCJIOTa
(CAS [1076207-91-4])

[(1,5-mudennn-1H-nmupazon-3-mn)okcu|ykcycnas kuciora (CAS [73457-62-2])
Harpuii-[(1,5-mudennn-1H-mupazon-3-mn)okculanerat (CAS [73457-94-0])
{[5-(4-metundennn)-1-pennn-1H-mupazon-3-unjokcu}ykcycnas  kucmora  (CAS
[1310875-74-1])

{[5-(4-bpomdenmn)- 1 -(4-pTopdernn)- | H-nmupazon-3-min]okcu } ykcycHast KHCJIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenun)-1H-nmupazon-3-mn|okcu}ykcycnas kuciaora (CAS [1076208-
05-3])

{[5-(4-xnoppennn)-1-(4-propdpennn)- 1 H-nmupazon-3-un]okcu  ykcycHas kuciaora (CAS
[1310875-79-6])

{[1-(4-dpTopdennn)-5-(4-meTokcudennn)-1 H-nmupa3on-3-mn]okcn }ykcycHast  KUCIIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudennn-1H-nupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenmn)-5-pennn-1H-nmupazon-3-mn|okcu jykcycHas  kucinora (CAS
[1076207-99-2])

({1-pernn-5-[4-(tpudpropmermn)Penni|-1 H-nmupa3on-3-mi } OKCH)YKCyCHast  KUCJIOTa
(CAS [1076207-90-3])

Otun-{[5-(4-merundennn)-1-penni- 1 H-nupazon-3-un]okcu janerar (CAS [1246513-
42-7])

{[5-(4-xnopdernn)-1-(2,4-nuxnopdpenmn)- 1 H-nupazon-3-uialokcu } ykcycHass  KUCIOTa
(CAS [1076208-04-2])

{[1-¢penun-5-(3,4,5-tpumerokcudennn)- 1 H-nupazon-3-mi|okcn } ykcycHas KHCJIOTa

(CAS [1076207-88-9])
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{[5-(2,4-nuxnop¢enun)-1-(4-propdpennn)- 1 H-nupazon-3-ni|okcu }ykcycHass  KHUCIOTa
(CAS [1310875-84-3])

Otun-{[5-(4-meroxkcudennn)-1-dpennn- 1 H-nmupazon-3-mijokcu janerat (CAS [1076207-
87-8])

Orun-{[5-(4-xnoppennn)-1-pernn-1H-nupazon-3-unjokcu janerat (CAS [1246513-43-
8])

Orun-{[5-(4-propdpenun)-1-pennn-1H-nmupazon-3-un]okcu jamerat (CAS [1246513-44-
9D

Orun-{[5-(3-xnopdennn)-1-penni-1H-nmupazon-3-un]okcu farerat (CAS [1338378-37-
2])

Orun-{[5-(3-propdpenun)-1-pennn-1H-nmupazon-3-un]okcu janerat (CAS [1246513-46-
17)

({ 1-(4-xnopdennn)-5-[4-(tpudTopmernn)Denun|-1 H-nupazon-3-ui } OkCH )yKCcyCHast
kucyora (CAS [1310875-83-2])

({1-(4-dpropdennn)-5-[3-(tpudropmernn)Penmn|- | H-nupa3zon-3-ui } okcu)ykcycHast
kucyora (CAS [1310875-81-0])

Otun-{[5-(4-6pompenmn)-1-(4-merundenmn)- 1 H-nupazon-3-mi|okcu  aerar (CAS
[1076208-03-1])

Orun-{[1-(4-propdpenmn)-5-(4-merundennn)- 1 H-nupazon-3-unjokcu faerar (CAS
[1076207-98-1])

({1-(2,4-nuxnopdenun)-5-[4-(tpudTopmernn)Dennn|- | H-nupazon-3-

W1} OKCH )YKCYCHAsT KUCIIOTa

(CAS [1310875-86-5])

Orun-{[1-(2,4-nuxnopdenmn)-5-(4-metundennn)- 1 H-nupazon-3-un]okcu jamerat (CAS
[1076207-94-7])

Orun-{[1-pennn-5-(3,4,5-rpumeroxcudennn)-1 H-nmupazon-3-mnjokcu janerar  (CAS
[1246513-45-0])

Orun-{[1-(4-merundennn)-5-(3,4,5-rpumeroxcudenmn)- | H-nupazon-3-

wi]okcu janerat (CAS [1076208-02-0])

Otun-{[5-(3,4-numerokcudenmn)- 1 -(4-propdpernn)- | H-nupazon-3-mn]okcu j anerar

(CAS [1076207-92-5]).

Upe3BbuailHO OCOOEHHO  MPEANOYTUTENBbHBIM  MPEAMETOM  HM300peTeHus

SIBJISIIOTCSL coeuHeHus oomeit opmyusl (1), B koTopoit
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R! 1 R? 03Ha4aroT HE3aBUCHMO APYT OT APyra BOAOPOI, FaloreH, [IMaHO, METHII,
stun, CF3,CF,Cl, CHF, CHF,, OCHs, OCF;, SCH3, SOCH3, SO2CH3 u
SCF;,

R’  o3Hauaer Bomopox,

R*  o3Hauaer BONOPOA, METWN, 3TUJN, H-TIPONHJ, H3ONpONMJ, H-OyTWI, H-
nentw, Gpennn, 6ensun, CH2(4-Cl-Ph), CH(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCUATHII, TeTparuapodypaH-2-uia-MeTHI, TeTparuapodypaH-3-mi-
METWJ, TEeTParuApONupaH-2-uiI-MeTWI, TEeTParuipOnupaH-3-ui-MeTUl,

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

1508 MeTHUJaleTaT-2-ul, aTUjaleTaT-2-u, METHUJITTNBANIAT-2-1JI,
STUJITIMBANIAT-3-1JI, METHJI-2-METUINPONAaHOoaT-3 -1, MeTum-2,2-
JUMETUIITPONAHOAT-3-1Jl, STHJI-2-METHINPONAHOAT-3 -1, MeTum-2-

MPONAHOAT-2-UJl, 3TUJI-2-NPONAaHoaT-2- 11, METUI-aleT-2-UJjl, STUI-aleT-2-
Ui, METHJI- | -MEeTHIILIUKIIONPOIaHKapOOKCHIIAT-2- 111, sTUn-1-
METUJILHKJIONPONaHKapOoKeniIaT-2-ui, 2-(IMMETHIIAMHHO )3THII, OKCETaH-
3-ui, (3-meTunokceTan-3-mwnmMetud, 2,2,2-rpudropati, 2,2-1udpTopaThl,
2-¢propatin,  2,2,3,3,3-neHTaQTOPIPONILI,  LUKJIOMPONMHIMETII, |-
LUKJIONPONUI-3THI, (1-METHII-LUKIONPONNI)-MeTUI, (2,2-TUXJIOPLMKIIO-
HPOMUI)-MeTU, (2,2-TUMETHUI-LUKIIONPOIIIII)-METHII, aJIJIHJI, TPONapril
(npon-2-un-1-umn), 2-xnopnpon-2-eH-1-un, 3-penunnpon-2-un-1-umn, 3,3-
auXJopnpon-2-eH-1-um, 3,3-auxnop-2-¢rop-npon-2-ex- 1 -1, MeTUIporn-
2-uH-1-ua, 2-metunnpon-2-ex-1-un, 0yr-2-en-1-un, Oyt-3-eH-1-m1, OyT-2-
uH-1-un, Oyt-3-uH-1-un, 4-xnop-Oyr-2-uH-1-mn, 3-meTun-Oyr-2-en-1-umn,
3-metun-0yr-1-en-1-un, 1-(2E)-1-merunOyr-2-en-1-un, (E)-nenr-3-eH-2-
wi win  (Z)-neHT-3-eH-2-ujl, LUKIOOYTHIMETH]I, LUKJIONEHTHUIMETHUIL,
IIUKJIOTEKCUJIMETUJI, TenTaH-2-uj, u300yTui, 1,3-THOKCOTaH-2-UIIMETIIT

um 1-3tun-5-merun- 1 H-nupason-4-meru,

nUm O3HAYAOT HE3aBUCUMO Apyr oT apyra O, 1, 2 unu 3, npuueM m U n He

MOTyT OBITH paBHBI 0 OTHOBPEMEHHO,

32 MCKJIIOYEHHEM CIIENYIOIINX COSTUHEHNI:
{[5-(4-meroxcudennn)- 1 -penun-1H-nmpazon-3-mn]okcn jykcycHast kuciora (CAS

[1310875-73-0])
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{[5-(4-xnopdennn)- 1 -pennn-1H-nmupazon-3-min]okcu } ykcycHast KHCJIOTa (CAS
[1310875-75-2])

{[5-(3-xnopdennn)-1-penunn-1H-nmupazon-3-un]okcu } ykcycHast KHCJIOTa (CAS
[1310875-76-3])

{[5-(3-propdennn)-1-pennn- 1 H-nupa3oma-3-ui]okcu } ykcycHas KHCJIOTa (CAS
[1310875-77-4])

{[5-(4-meroxcudenun)-1-(4-merundennn)- | H-nupazon-3-mn]okcu j yKCycHasi  KUCIOTa
(CAS [1310875-85-4])

{[5-(4-propdennn)-1-(4-metundennn)- 1 H-nmupazon-3-wmi|okcu } ykcycHast KHCJIOTa
(CAS [1076207-91-4])

[(1,5-mudennn-1H-nmupazon-3-mn)okcu|ykcycnas kuciora (CAS [73457-62-2])
Harpuii-[(1,5-mudennn-1H-mupazon-3-mn)okculanerat (CAS [73457-94-0])
{[5-(4-metundennn)-1-pennn-1H-mupazon-3-unjokcu}ykcycnas  kucmora  (CAS
[1310875-74-1])

{[5-(4-bpomdenmn)- 1 -(4-pTopdernn)- | H-nmupazon-3-min]okcu } ykcycHast KHCJIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenun)-1H-nmupazon-3-mn|okcu}ykcycnas kuciaora (CAS [1076208-
05-3])

{[5-(4-xnoppennn)-1-(4-propdpennn)- 1 H-nmupazon-3-un]okcu  ykcycHas kuciaora (CAS
[1310875-79-6])

{[1-(4-dpTopdennn)-5-(4-meTokcudennn)-1 H-nmupa3on-3-mn]okcn }ykcycHast  KUCIIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudennn-1H-nupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenmn)-5-pennn-1H-nmupazon-3-mn|okcu jykcycHas  kucinora (CAS
[1076207-99-2])

({1-pernn-5-[4-(tpudpropmermn)Penni|-1 H-nmupa3on-3-mi } OKCH)YKCyCHast  KUCJIOTa
(CAS [1076207-90-3])

Otun-{[5-(4-merundennn)-1-penni- 1 H-nupazon-3-un]okcu janerar (CAS [1246513-
42-7])

{[5-(4-xnopdernn)-1-(2,4-nuxnopdpenmn)- 1 H-nupazon-3-uialokcu } ykcycHass  KUCIOTa
(CAS [1076208-04-2])

{[5-(2,4-muxnopdennn)-1-(4-propdpennn)- 1 H-nupazon-3-ni|okcu } ykcycHass  KUCIOTa

(CAS [1310875-84-3])
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Otun-{[5-(4-merokcudennn)-1-dpennn-1H-nmupazon-3-mi|okcu janerat (CAS [1076207-
87-8])

Otun-{[5-(4-xnopdenun)-1-pennn-1H-nmupazon-3-un]okcu janerat (CAS [1246513-43-
8])

Orun-{[5-(4-propdpennn)-1-penmn-1H-nupaszon-3-mn]okcu janerar (CAS [1246513-44-
9D

Orun-{[5-(3-xnopdenun)-1-penni-1H-nmupazon-3-un]okcu farerat (CAS [1338378-37-
2])

Orun-{[5-(3-propdenun)-1-pennn-1H-nmupazon-3-un]okcu janerat (CAS [1246513-46-
17)

({ 1-(4-xnopdennn)-5-[4-(tpudropmernn)Denun|- 1 H-nupazon-3-ui } OKCH )yKCyCHast
kucyora (CAS [1310875-83-2])

({1-(4-dpropdennn)-5-[3-(tpudropmernn)Denum|- 1 H-nmupa3zon-3-ui } okCH)yKCyCHAst
kucyora (CAS [1310875-81-0])

Otun-{[5-(4-6pompenmn)-1-(4-merundenmn)- 1 H-nupazon-3-mi|okcu j aerat (CAS
[1076208-03-1])

Orun-{[1-(4-propdpenmn)-5-(4-merund ennn)- 1 H-nupazon-3-unjokcu jaerar (CAS
[1076207-98-1])

({1-(2,4-nuxnopdenun)-5-[4-(tpudTopmernn)Pennn|- 1 H-nupaszon-3-
wnjokcn)ykcycHas kucnora (CAS [1310875-86-5])
Orun-{[1-(2,4-nuxnopdennn)-5-(4-merundennn)- 1 H-nupazon-3-unokcu jaueratr (CAS
[1076207-94-7])

Arun-{[5-(3,4-numerokcudenmn)- 1 -(4-propdpennn)- | H-nupazon-3-mn]okcu } anerar

(CAS [1076207-92-5])

Upe3BbIuaitHO 000EHHO MPEATIOUTHTEIbHBIM MPEIMETOM H300PETEHHSI SBISIFOTCS

coenuHeHus obmeit popmyasl (1), B koTopoi

(R"n-(pennn o3nauaer rpynnst Q-1.1 — Q-1.53
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cl cl cl F F
F F F Cl cl
FIF
Q-2.46 Q247 Q248 Q-2.49 Q-2.50
) T | ¢
Cl F
F
Q251 Q252 Q-2.53
R’  o3HawaeT BOIOPOL,
u
R*  o3HayaeT BOOOPOX, METUN, STUJ, H-MPOMIJ, H3OMPONMJI, H-OyTHI, H-

nentw, pennn, oensun, CH2(4-Cl-Ph), CH2(4-F-Ph), CH2(4-MeO-Ph), 2-

METOKCH3TWIJ, TeTparuapodypaH-2-uia-MeTii, TeTparuapodypan-3-mui-

METWJI, TEeTParuApOonupaH-2-wi-MeTuj, TEeTParuapOnupaH-3-uiI-MeTUI,
TETParuaApOnupan-4-ua-MeTUII, METUIINIPONUOHAT-3-1JI, STUJIIPOIUOHAT-3-
WJI, METUJIALIET-2- I, STUJIaeT-2-1j, METUJINMHBAIaT-2-1JjI, STUINUBAIAT-3-
W1, METWI-2-METHWINPONAHOAT-3-1, METHI-2,2-AUMETUIIIPONaHoaT-3 -1,
STUJI-2-

STUJI-2-METUJIIPOIIAHOAT-3-1Jl, METUJI-2-IIPOMaHoaT-2-ul,

MpomaHoaT-2-wi,  MeTWUJ-aluerar-2-uj, OSTUN-aluerar-2-uj,  MeTH-1-

METHJILUKJIOMPOMaHKapOOKCHIAT-2- 11, 3TUI- | -METUIILMKJIONPOTaH-

kapOokcHuar-2-u, 2-(AUMETHIIAMITHO )3THIL, OKCeTaH-3-UJ, (3-

METUJIOKCeTaH-3-wimetwy, 2,2,2-tpudtopstun, 2,2-nudpropatan, 2-

dropatin,  2,2,3.3,3-neHTad TOPNIPONIUL,  LUKJIOMPOMHIMETHI, 1-
LUKJIONPONUI-3THI, (1-METHII-IUKIONPONNI)-MeTH, (2,2-TUXIOPLHMKIIO-
IPOMUI)-MeTHJI, (2,2-TUMETHI-LUKIIONPOIIFII)-METHII, aJIJIHJI, TPOTapTHIl
(npon-2-un-1-um), 2-xnopnpon-2-eH-1-un, 3-pennnmpon-2-un-1-nmn, 3,3-
nuxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npomn-2-eH-1-uj1, METHIIPOII-
2-uH-1-un, 2-metunnpon-2-eH-1-un, Oyt-2-eH-1-un, OyT-3-eH-1-m, OyT-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-
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Wl win (Z)-neHt-3-eH-2-uj, LUKIOOYTHIMETHNI, LMKIONEHTUIMETHUII,
IUKJIOTEKCHUJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-AHOKCOIaH-2-UiIMeTHIT

um 1-3tun-5-meruin- 1 H-nupason-4-merui,

34 UCKJIFOYEHHUEM CJIEAYIOLIUX COCIUHEHUN:
{[5-(4-metoxcudenmn)-1-pennn-1H-nupaszon-3-mn]okcu jykcycHas kucnora (CAS
[1310875-73-0])

{[5-(4-xnopdennn)-1-penmn-1H-nupazon-3-unjokcu jykcycnas kuciora (CAS
[1310875-75-2])

{[5-(3-xnopdennn)-1-penmn-1H-nupazon-3-unjokcu }ykcycrnas kuciora (CAS
[1310875-76-3])

{[5-(3-propdennn)-1-pennn-1H-mupaszon-3-un]okcu } ykeycnas kuciora (CAS
[1310875-77-4])

{[5-(4-meroxcudennn)-1-(4-merundennn)- | H-nupazon-3-mn]okcn j yKCycHasi KHCIIOTa
(CAS [1310875-85-4])

{[5-(4-propdennn)-1-(4-metundennin)- 1 H-nmupazon-3-mi]okcu } yKCycHast KHCIOTa
(CAS [1076207-91-4])

[(1,5-mudenunn-1H-nmupazon-3-un)okculykcycnas kucnora (CAS [73457-62-2])
Harpuii-[(1,5-mudennn-1H-nupazon-3-mn)okculanerat (CAS [73457-94-0])
{[5-(4-metundennn)-1-pennn-1H-mupaszon-3-mn]okcu jykcycHas kucnora (CAS
[1310875-74-1])

{[5-(4-bpomdenrn)-1-(4-dpTopdenmn)- 1 H-mupazon-3-un]okcu j yKCyCHasi KHCJIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenmn)-1H-nmupazon-3-mn]okcu j ykcycHas kuciora (CAS [1076208-
05-3])

{[5-(4-xnopdennn)-1-(4-propdennn)- 1 H-nmupazon-3-wun]okcn } ykeycHast kuciora (CAS
[1310875-79-6])

{[1-(4-pTopdennn)-5-(4-merokcudennn)-1 H-nrpa3on-3-mi|okcH j yKCyCHast KUCIIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudennn-1H-nmupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-muxnopenun)-5-pennn-1H-nmupazon-3-mn|oken } ykcycHas kucinora (CAS
[1076207-99-2])

({1-pernn-5-[4-(tpudpropmermn)Pennn|-1 H-nupazon-3 -1 } OKCH)yKCyCHAst KUCIIOTA

(CAS [1076207-90-3])
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Orun-{[5-(4-merundennn)-1-bpennn- 1H-mupazon-3-wmnokcu janerat (CAS [1246513-
42-7))

{[5-(4-xnopdennn)-1-(2,4-nuxnopdpenun)- 1 H-nupazon-3-nilokcu } ykcycHas KUCIOTa
(CAS [1076208-04-2])

{[5-(2,4-nuxnopdenun)-1-(4-¢propdenin)- 1 H-mupazon-3-un|oKcH  yKCyCHasi KHCJIOTa
(CAS [1310875-84-3])

Ortun-{[5-(4-meroxkcudennn)-1-dpennn-1H-nmupazon-3-mn]okcu janerar (CAS
[1076207-87-8])

Orun-{[5-(4-xnopdennn)-1-pennn-1H-nmupazon-3-unokcu fanerat (CAS [1246513-43-
8])

Otun-{[5-(4-propdpenun)-1-pennn-1H-nmupazon-3-un]okcu farerat (CAS [1246513-
44-9])

Orun-{[5-(3-xnopdennn)-1-pennn-1H-nmupazon-3-unokcu fanerat (CAS [1338378-37-
2])

Otun-{[5-(3-propdpenun)-1-pennn-1H-mupazon-3-unokcn fanerat (CAS [1246513-
46-1))

({1-(4-xn0ppennn)-5-[4-(tpupropmernn)Pennn] -1 H-nupazon-3-mn f okcn )ykcycHas
kucnora (CAS [1310875-83-2])

({1-(4-propdpenun)-5-[3-(rpudpropmernn)Pennn|- 1 H-nmupazon-3-uin j OkCH)yKCyCHast
kuciuora (CAS [1310875-81-0])

Orun-{[5-(4-6pomdenmn)-1-(4-merundennn)- | H-nupazon-3-unjokcu jauerar (CAS
[1076208-03-1])

Orun-{[1-(4-propdpenun)-5-(4-merundennn)- 1 H-nupazon-3-un]okcu famerar (CAS
[1076207-98-1])

({1-(2,4-nuxnopdenmn)-5-[4-(tpudTopmermn)Pennn|- | H-nupazon-3-

W1} OKCH )YKCYCHAs KUCIIOTa

(CAS [1310875-86-5])
Orun-{[1-(2,4-nuxnopdennn)-S5-(4-merundennn)- 1 H-nupazon-3-mn]okcn janerar
(CAS [1076207-94-7])

Otun-{[5-(3,4-numerokcudenmn)- 1 -(4-propdpernn)- | H-nupazon-3-mn]okcu j anerar

(CAS [1076207-92-5])

CoBepieHHO OCOOBIM MPEATIOYTHTENBHBIM MIPEIMETOM H300PETeHUS SIBJISTFOTCS

coenuHeHus obmeit popmyasl (I), B koTopoit
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(RY)s-(ennn o3Hauaer rpymniel, BeIOpaHHbIe Hike, n3 Q-1.2 — Q -1.53
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FF Cl
Q-1.47 Q-1.48 Q-1.49 Q-1.50 Q-1.51

a
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Q-152

Q-153

1 (R?)m-(peHun 03Ha4vaeT rpyIsl, BLIOpaHHbIE HIKe, u3 Q-2.2 — Q-2.53
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R*  o3HauaeT BOMOPOA, METWN, 3TWUN, H-TIPONUJ, HM3ONMpPONMUJ, H-OyTWN, H-
nenrui, pennn, 6emsmn, CHy(4-Cl-Ph), CH»(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCUATWI, TeTparuapodypaH-2-uia-MeTii, TeTparuapodypan-3-mni-
METUJI, TETParuApONUpPaH-2-UI-METUJ, TEeTParuApOoNUpaH-3-ui-MeTul,
TeTParuApOnupaH-4-ua-MeTui, METHITPONNOHAT-3 - 11, STUINPONHOHAT-3-
WJI, METHJIALIET-2- ML, TUJIAEeT-2-1j1, METUJINNUBAJIAT-2-1JI, STHUIIIHBAIAT-3-
UJI, METWJI-2-METUJINPONAHOAT-3-11, METUJI-2,2-TUMETUIITIPONaHoaT-3 -1,
STUJI-2-METUJIITPONAHOAT-3 -1, METUJI-2-IIPONaHoaT-2-ul, 3TUI-2-
MpomaHoaT-2-wi, MeTWUJ-alueTar-2-uj, OSTWI-aluerar-2-uj,  MeTHiI-1-
METHJILHKJIONPONaHKapOOKCHIIaT-2- 11, 3TUI- | -METUIILIUKIIONPOTIaH-
kapOokcuar-2-u, 2-(AMMETHIIAMITHO )3THIL, OKCeTaH-3-UJ, (3-
METUJIOKCeTaH-3-wiMetwy1, 2,2,2-tpudtopsti, 2,2-nudpropstan, 2-
dTopatun,  2,2,3,3,3-neHTad TOPIPONKI,  IMKJIOTPOIMAIMETHII, 1-
LUKJIONPONUI-3THI, (1-METHII-LUKIONPOIHI)-MeTHI, (2,2-TUXIJIOPLHMKIIO-
IPONUI)-MeTHJI, (2,2-TUMETHI-LUKIIONPOIIFII)-METHII, AJIJTHJI, TPOTapTHIl
(npon-2-un-1-um), 2-xnopnpon-2-eH-1-un, 3-pennnmpon-2-un-1-umn, 3,3-
nuxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npomn-2-eH-1-uj1, METUIIPOII-
2-uH-1-un, 2-metunnpon-2-eH-1-un, Oyr-2-eH-1-un, OyT-3-eH-1-m, 6yT-2-
uH-1-un, Oyr-3-un-1-un, 4-xnop-Oyr-2-un-1-un, 3-meTun-Oyr-2-en-1-un,
3-metun-Oyr-1-en-1-un, 1-(2E)-1-merunOyr-2-en-1-un, (E)-nenr-3-eH-2-
wn win (Z)-neHT-3-eH-2-uji, UUKIOOYTHIMETH]I, LUKJIONEHTHUIMETHUII,
LUKJIOTEKCHUJIMETUJI, TeNnTaH-2-mi, u300yTui, 1,3-mTuoKkconaH-2-ui-MeTHIT

um 1-atun-5-merun- 1 H-nupason-4-meru,

32 UCKJIFOYEHHEM CIIEYIOIINX COeAMHEHNH!
{[1,5-6uc(4-¢propdenmn)-1H-mupazon-3-mn|okcuykcycnas kuciora (CAS [1076208-
05-3])

{[5-(4-xnopdennn)-1-(4-propdennn)- 1 H-nmupazon-3-un]okcn } ykcycHast kuciora (CAS
[1310875-79-6])

{[5-(4-xnopdernn)-1-(2,4-nuxnoppenun)- 1 H-nmupa3on-3-uialokcu } ykCcycHass  KUCJIOTa
(CAS [1076208-04-2])

{[5-(2,4-muxnopdennn)-1-(4-propdpenmn)-1 H-nupazon-3-ni|okcu } ykCcycHass  KUCIOTa

(CAS [1310875-84-3])
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Upe3BbIuaitHO 0COOBIM MPEATIOYTUTENBHBIM ITPEAMETOM H300PETEHUS SBISIFOTCS

coenuHeHus obmein popmyasl (I), B koTopoit
(RY)s-(eHun o3Hauaer rpynisl, BeIOpaHHbIe Hibke, n3 Q-1.2 — Q-1.53:

Q-1.2,Q-13,0Q-1.4,Q-1.5,Q-1.6, Q-1.7, Q-1.32, Q-1.33, Q-1.34, Q-1.3, Q-1.36, Q-1.37,
Q-1.38,

Q-1.39, Q-1.40, Q-1.41, Q-1.42, Q-1.43, Q-1.45, Q-1.46, Q-1.47, Q-1.48, Q-1.49, Q-
1.50, Q-1.51,

Q-1.52, Q-1.53,

(R?)m-(peHnn 03HauaeT rpymibl, BLIOpaHHbIE HIXke, u3 Q-2.2 — Q-2.53:

Q-2.2, Q-2.3, Q-2.5, Q-2.6, Q-2.7, Q-2.33, Q-2.34, Q-2.35, Q-2.36, Q-2.37, Q-2.38, Q-
2.39, Q-2.40,

Q-2.41, Q-2.42, Q-2.43, Q-2.45, Q-2.46, Q-2.47, Q-2.48, Q-2.4 , Q-2.50, Q-2.51, Q-2.52,
Q-2.53,

R?  o3Hauaer BOmOpOZ,

R* o3HawaeT BOXOPOX, METWN, 5TUJ, H-TIPOIMJN, M3OMPONUI, H-OYTHJ, H-
nentu, pennn, oensun, CH2(4-Cl-Ph), CH2(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCHITWJI, TeTparuapodypaH-2-uja-MeTHI, TeTparuapodypaH-3-mi-
METHJI, TeTParufpONupaH-2-uia-MeTUj, TeTParuApONUpaH-3-uI-MeTul,
TeTParuponupaH-4-ua-MeTu, METHUIPONUOHAT-3 -1, STUJINPONUOHAT-3-
WJI, METHJIALET-2-HJT, STUIAIET-2-UJI, METHUJITTUBANIAT-2-WUJI, STUIHBAIaT-3-
WJI, METWJI-2-METUIINPONAHOAT-3 -1, METUJI-2,2-TUMETUIIIIPONaHoaT-3 -1,
STUJI-2-METUJIITPONIAHOAT-3 -1, METUJI-2-IIPONaHoaT-2-ul, 3TUI-2-
MpOoNaHoaT-2-wi,  MeTWUJ-alueTar-2-uj, OSTWI-aluerar-2-uj,  MeTHI-1-
METHITLUKJIOTPOTaHKapOOKCHIAT-2- 11, 3TUI- | -MEeTUJIIIUKJIOTIPOTIaH-
kapOokcuar-2-u, 2-(AMMETHIIAMITHO )3THIL, OKCeTaH-3-UJ, (3-
METUJIOKCeTaH-3-wimetry, 2,2,2-tpudtopstun, 2,2-nudropstan, 2-
¢dropatin,  2,2,3,3,3-neHTad TOPNIPONIUL,  LUKJIOMPOMHIMETHI, 1-

LUKJIONPONUI-3THI, (1-METHII-IUKIONPONNI)-MeTH, (2,2-TUXIOPLMKIIO-

IPOMUI)-MeTHJI, (2,2-TUMETHI-LUKIIONPOIIFII)-METHII, aJIJIHJI, TPOTapTHil

(npon-2-un-1-umn), 2-xnopnpon-2-eH-1-un, 3-pennnmnpon-2-un-1-numn, 3,3-

auxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npomn-2-eH-1-uj1, METUIIPOII-
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2-uH-1-un, 2-metunnpon-2-eH-1-un, Oyr-2-eH-1-un, OyT-3-eH-1-m, 6yT-2-
uH-1-un, OyT-3-uH-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-
il win  (Z)-neHt-3-eH-2-uji, LUKIOOYTUIMETUJI, LUKJIONEHTUIMETHUI,
LUKJIOTEKCUJIMETHII, TenTaH-2-uj, u300yTui, 1,3-IHOKCoNaH-2-1iI-MeTHI

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

OOue onpeneneHuss OCTATKOB, MEPEYHCICHHBIC BBIIE WM MMEPEYHCICHHbBIE B
NPEANOYTUTENIbHBIX UAMa30HaX, MPUMEHSIOTCS KaK K KOHEYHBbIM MPONYKTaM OOIIein
¢dopmbr (I), Tak U, COOTBETCTBEHHO, K HCXOIHBIM MPOAYKTAM HJIH MPOMEXKYTOYHBIM
NPOAYKTaM, HEOOXOAMMBIM ISl MPOU3BOACTBA B KAKJOM KOHKPETHOM Ciydae. JTH
OTIPENeNIEHNUs] OCTATKOB MOTYT OBbITh IPOM3BOJIBHO OOBEAMHEHBI MEXKY COOOH, a 3HAYUT,

" MCXKAY 3aJaHHbIMU MPEATTOYTUTCIIBHBIMU JUAIIa30HAMU.

OcoOblif HTEpEeC MPENCTABJISIIOT, B YaCTHOCTH, IO MPUYUHAM OOJiee BBICOKOTO
repOULIMIHOTO ASHCTBHSI, Jy4INeW CEJeKTUBHOCTH W/WIIM Jy4Ileld pean3yeMOCTH,
coenuHeHHs] yka3aHHOW oOmeil ¢opmynsl (I) wiM WX COMM B COOTBETCTBUU C
n300peTeHNeM WIH UX PUMEHEHHE B COOTBETCTBUH ¢ U300pETEHHEM, MTPEICTABIIIOIIEe
0COOBIN UHTEPEC, I€ OTAEIbHBIE OCTATKH HMEIOT OHO U3 MPEATIOUTUTEIbHBIX 3HAYSHHH,
YIOMSIHYTBIX paHee WMJIM YKa3aHHBIX HIDKE, WM, B YaCTHOCTH, TaKHe COCAMHECHUS, B
KOTOPBIX OFHO WK OoJiee YIOMSIHYThIX PaHEee WM YKa3aHHBIX HUXKE MPEATIOYTHTETbHBIX

3HAYEHUH BBICTYIIAIOT B KOM6I/IHaLII/II/I.

HpI/IMeHI/ITe.IIbHO K COCAUHCHHUAM B COOTBETCTBHU C I/1306peTeHI/IeM MNOACHAKOTCA
0603Haqu1/1$1, YIOOMSAHYTBIC BbIIIEC U JaJICC HUXKC. OHU SIBIISIFOTCS O6H.I€I/ISBCCTH]>IMI/I JUJIA

crenrancTta U UMCHOT, B HaCTHOCTH, 3HAYCHUS, ITIOACHCHUEC KOTOPBIX MPUBCACHO HUKE!

Ecnu He ompeneneHo MHa4e, TO, KaK MPAaBUJIO, IJsi 00O3HAUEHHS XMMHUYECKUX
IPYII IPUMEHSIETCS TO, YTO CBSI3bIBAHHE C KAPKACOM HITH OCTAIbHOW YaCThIO0 MOJIEKYJIbI
MPOXOAUT, COOTBETCTBEHHO, 4Y€pe3 HA3BAHHBIM MOCJIEAHUM CTPYKTYPHBI 3JIEMEHT
paccMaTpuBaeMOll XHMHYECKOH TIpymmbl, TO ecTb, Hampumep, B ciydae (Cz-Cg)-
AJIKEHUJIOKCH Yepe3 aTOM KHCJIOpoAa, U B ciyvae rereporukini-(Ci-Cg)-anknna wim

ankmi(O)C-(C1-Csg)-ankuna COOTBETCTBEHHO Yepe3 aTOM yTJiepoaa aJKUIbHON TPYIIITHL.

CornacHo u3obpereHnto "ankwiCynb(QOHMI" O3HAYaeT - OTHENbHO WM Kak
KOMIIOHEHT XHMMHMYECKOM TIpPYNIbl - MPAMOJUHEHHBIH WIM  Pa3BETBJIECHHBIN

ANKUIICY b OHII, TPERNOYTHTENBHO ¢ 1 - 8, mnn ¢ 1 - 6 aToMamu yriepona, Harpumep,
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(o He orpanmnumBasich 3TUM) (C1-Ce)-ankuicynbhoHUI, TAKOH KaK METHIICYIb(OHM,
STUICYIb()OHMI, MponwiICyabpoHmt, 1-merumstuicynbhonun, Oyruncyiabdonmn, 1-
METUJIPONIICYIbGOHUT, 2-METHINPONIICYIbGoHmI, 1, 1-TuMeTHII THICYIb(pOHNT,
HEeHTHJICYJIb(OHUIL, 1-metunOytuncynbponmn,  2-metwnOyTuicyabponmn, — 3-
MeTHIIOY TUIICY IB( OHUII, 1, 1-aumMeTuanponuicy b OHMU, 1,2-pumerunnponun-
cynboHmI,  2,2-muMeTinnponwicyiabGornn,  1-3Tunnponuncyiab(GOHMN,  TeKCHII-
cynbhoHmI, 1-METHINEHTUICYIBGOHUI, 2-METUINMEHTHUICYIbQOHWI, 3-METHINEHTHII-
cynbdonmn, 4-merwinentuicyinbdonmn, 1,1-gumerunOytuncynshonnn, 1,2-mumern-
Oytuncynbdonmn, 1,3-mumernndyruncynbdonm, 2,2-mumerunOytuicynbdonmn, 2,3-
auMmetunoyTwicynbonnn, 3,3-gumerundyTincynbdonnn, 1-3tundyruncynbsdonmn, 2-
stunOyruncyiabdonmn,  1,1,2-tpumernnanponmicynshornn, 1,2, 2-TpUMETHIIPONIII-

cynbhonmn, 1-5tmn-1-mMerrunnponuncynbGoHMI U 1-3THIT-2-METUITIPONUICY IbGOHILIT.

CornacHo nu3obpereHno "alKuiITHO" O3HAYAET - OTHENbHO MJIM KaK KOMIIOHEHT
XUMHUYECKONH  TIpynmbel -  MNpSIMOJUHENHBIH MM pa3BeTBIEHHBIM  S-ankui,
npennouTuTeNbHo ¢ 1 - 8, i ¢ 1 - 6 aromamu yriepona, Takoit kak (Ci-Cio)-, (C1-Ce)-
wi (C1-Cy)-ankunruo, Hanpumep, (HO He orpanHuumBasich 3TuM) (Ci1-Ce)-amkunruo,
TAKOH KaK METWITHO, 3THJITHO, MPOMHITHO, |-MeTmiTiiTHO, OyTHiaTHO, |-MeTH-
MPOMIITHO, 2-METUJIPONIIITHO, 1,1-TUMETHIdTUITHO, IEHTHUITHO, |-MeTUIOyTHIITHO,
2-MeTunOyTUATHO,  3-MEeTUIOYTUIITHO, 1,1-gumerunnponuntuo,  1,2-gumerun-
OPONWITHO,  2,2-AUMETHINPONUATHO,  |-3TUINPONMITHO, TIEeKCUATHO, |-MeTui-
MEHTUJITHO, 2-METHJINEHTUJITHO, 3-METWINEHTUATHO, 4-MeTuianeHTuntuo, 1,1-
auMeTunoyTuntuo,  1,2-numerunOyruntuo, 1,3-mumeTunOytuntuo, 2,2-TUMETHII-
Oytuntro, 2,3-AuMeTHIOyTHUITHO, 3,3-AUMETHIOYTHITHO, |-3THIOYTHUITHO, 2-3THII-
OyTHIITHO, 1,1,2-TpuMeTUINPONUIITHO, 1,2,2-TpuMeTUINPONUIITHO, 1-3THn-1-

METUJIMPONUIATHO U | -3TH-2-METUIIMPONTUIITHO.

"Ankwncynbuann (ankuia-S(=0)-)", B COOTBETCTBHH C H300pETEHUEM, €CITU
WHOE HE OMNpeNeNieHO B APYrOM MECTe, O3Ha4daeT aJKWIbHbIE OCTaTKH, KOTOpBIE
npucoenuHeHbl K kapkacy uepe3 S(= O)-, takwe kak (Ci-Ce)- wmm (Ci1-Cy)-
ankuncynbGuHmwI, HanpuMep, (Ho He orpannumBasich 3TuM) (C1-Ce)-ankuncynbuanm,
TAKOM Kak METHICYIb()UHWI, STHICYJIb(UHII, NPONUICYNbGUHMI, |-MEeTHIITHII-
cynbhuHMI, OyruncyappuHN, I -mMeTunnponuicyab(puUHNA, 2-MeTun-
npormicynbgunan, 1, l-qumerwmdTuncynbGuHMA,  NeHTHICYIbpuHMI,  1-MeTni-

Oytuncynbpunni, 2-mMerunoyTuncyiabPuani, 3-mMetunoyTuincyabguani, 1,1-qumerni-
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nporuicynbGUHNT, 1,2-aIUMeTHINPONICYIbGUHII, 2,2-TUMEeTHIIIPOIHICY IbQUHIIT,
l->TrnmnponuncynbGUHWI, TeKCHICYIbOUHUT, 1-MEeTUINEHTWICYIbGUHII, 2-METHII-
NeHTWICYIbUHII,  3-MeTHINeHTWICYNbuHmI, 4-merwnnentuincyiabguann, 1,1-
AUMETUIIOY THIICY Tb()UHII, 1,2-numeTunOyTuicy nbGuHMIL, 1,3-numeTnnOyTui-
cynbGUHWI,  2,2-AUMeTHIOYTHIACYIbGUHM, 2,3 -AuMeTniOyTiiacynbuumi, — 3,3-
IUMETHIIOY THICYIbGUHIW, |-3TunOytuncynspunmn, 2-3tunlytuicynsbunmi, 1,1,2-
TpuMmeTwnponmwicyibguamn, 1,2, 2-rpumermnnponuiacynbGunami, — 1-5Thi-1-merun-

NPONHICYIbGUHUT U 1 -3THI-2-METHIITPONIIICY Tb( HIIT.

"ANKOKCH" O3HAaYaeT aJIKUJIbHBIM OCTATOK, CBS3aHHBIN Yepe3 aTOM KHCJIOPOAa,
Hanpumep, (HO He orpaHnynBasich 3THM) (C1-Ce)-aIKOKCH, TAKOM KaK METOKCH, 3TOKCH,
MPOMOKCH, |-MEeTHJIITOKCH, OyTOKCH, |-MEeTHITPOMOKCH, 2-MeTHInponokcu, 1,1-
OUMETHIIITOKCH, TTEHTOKCH, |-MeTHIOyTOKCH, 2-MeTUNIOYTOKCH, 3-MeTHIoyTokcH, 1,1-
JUMETHINPOINOKCH, 1,2-TUMETUINPONOKCH, 2,2-TUMETUINPONOKCH, |-3THJINPONOKCH,
TE€KCOKCH, |-METUIIMEHTOKCH, 2-METHJITIEHTOKCH, 3-METUIITIEHTOKCH, 4-METHJITIEHTOKCH,
1,1-numermnOytoken, 1,2-mumerwnOyrokcy, 1,3-mumeTmnOyTokcH,  2,2-ANMeTHII-
OyTokcH, 2,3-nuMeTHIOyTOKCH, 3,3-TUMETHIOYTOKCH, 1-3THIOYTOKCH, 2-3TUIOYTOKCH,
1,1,2-tpumerunnponokcy, 1,2, 2-TpuMeTUINPONOKCH, 1-3Tuin-1-metunnponokcu u 1-
STUJ-2-METUJIIPOTNIOKCU. AJIKEHUJIOKCH O3HA4aeT aJIKEHWIbHBIM OCTAaTOK, CBSI3aHHBIN
yepe3 aToM KHUCJIOpPOAa, AJKMHUJIOKCH O3HAYaeT AJKWHWIBHBIM OCTATOK, CBA3AHHBIN
yepe3 aToM kuciopona, Takoi kak (C2-Cio)-, (C2-Cs)- umu (C2-Cs)-ankenokcu unm (Cs-

Co)- umn (C3-C4)-amKMHOKCH.

" Ankunkapoonun" (ankuwi-C(=0)-), eciiu HHOE He OTpeneseHO B IPYTrOM MeCTe,
COTJIACHO M300PETEHMIO0 O3HA4YaeT AJKHUJIbHbIE OCTATKH, KOTOpbIE MPHCOEAMHEHBI K
kapkacy depe3 -C(=0)-, Takue kak (C1-Cio)-, (C1-Cs)- wnm (C1-Cy)-ankunkapbonu. [Tpu
5TOM KOJIMUECTBO aTOMOB C OTHOCHTCS K JKHJIbHOMY OCTaTKy B aJIKMJIKapOOHUIIbHOM

rpynmne.

" Ankokcukapoonmn (ankmn-O-C(=0)-)", ecniu uHOE He OMpeneNieHO B IPyrom
MecTe: aJKHUJIbHbIE OCTATKH, KOTOPBIE IPHCOENMHEHbI K Kapkacy uepes -O-C(=0)-, Takue
kak (C1-Cio)-, (C1-Co)- mmm (C1-C4)-anxoxcukapbonmn. KommuectBo aromo C
OTHOCHUTCSl K QJIKWJIbHOMY OCTaTKy B QJIKOKCHMKapOOHMJIBHOW TpyImre. AHAJIOTHYHBIM
oOpa3zoMm "anmkeHWIOKCHKapOOHWI" W "aJKUHWIOKCUKApOOHWI', eCcliu WHOE He
OIpENeJeHO B IPYrOM MeCTe, COIJIACHO M300pETEeHHMI0 O3HAYAIOT AJKEHWI- WJIH

AJIKMHWJIbHBIE OCTATKH, KOTOPbIE MPUCOEAUHEHBI K Kapkacy uepes -O-C(=0)-, Takue kak
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(C2-Cho0)-, (C2-Cé)- mmu (C2-Cy)-anxenunokcukapoonun uin (Cs-Cio)-, (C3-Ce)- mmm (Cs-
Cs)-anxkununokcukapoonua. KomuuectBo atoMoB C OTHOCHUTCSI K aKEHHJIBHBIM WA

AJIKMHHWUJIBHBIM OCTAaTKaM B aJIKCHHJI- HUJIHN aHKHHHHKap6OHHHbHOﬁ rpymre.

Tepmun "apun" o3Hauaer, mpu HEOOXOAMMOCTH, 3aMELIEHHYI0O MOHO- , OU- WK
MOJIMLUKJINYECKYI0 apPOMAaTUUECKYI0 CUCTEMY, NMPEANOUYTUTENBHO € 6 - 14, B 4aCTHOCTH,
¢ 6 - 10 aromamu konbua C, Hanpumep, penusn, HagTua, aHTpUI, (EHAHTPEHII, U

AHAJIOTHYHBIM 00pa3oM, MPEATIOYTUTENBHO (HEHMUII.

Tepmur "npu HEOOXOOUMOCTH, 3aMELICHHBbIH apui" TakkKe BKIFOYAET
MHOTOLMKJINYECKHE CHUCTEMbI, TaKHE€ KaK TeTparnapOoHAQTHJ, WHISHWI, WHIAHWI,
dbayopenmn, OudeHuI, NMpuYeM MeCTO TPHUMBIKAHUS HAXOIUTCS HA apOMAaTHYECKOH
cucreme. C TOYKH 3pEHHsI CHCTEMATHUKH, TEPMUH «apHI» OOBIMHO TAaK)Ke BKIIFOYAET B
ceOs1 TEPMHH «IIpU HEOOXOIUMOCTH, 3aMeleHHbIN (eHm. [IpeanodrurensHbie apui-
3aMECTHTENH TMPEACTABISIIOT COOOH 3/1ech, HampuMmep, BOAOPOX, TaJIOTEeH, AJIKHII,
LIUKJIOAJIKWJI, [IMKJIOAJTKMIATIKIII, IUKIJIOAJIKEHNJI, TaJIOLUKIIOAIKII, aJKSHW, aJIKUHUIL,
apwJI, apIJIAJIKIJI, T€TePOAPIII, T€TEPOAPHITATIKII, F€TEPOLIUKIIIII, T€TePOLMKIIAIKHIIL,
ANIKOKCHANIKWUJI, QJKHJITHO, TaJOAJKMITHO, TaJloAJKWI, AaJKOKCH, TaJIOaJKOKCH,
LIUKJIOAJIKOKCH, LHKJIOATKUIIAIIKOKCH, apUJIOKCH, TeTepOapUIIOKCH, AJKOKCHAJIKOKCH,
ANIKMHWJIAJIKOKCH, AJIKEHHJIOKCH, OMC-aJIKMJIAMUHOAJIKOKCH, TPHUC-[aJlKuI|cuimi, Ouc-
[ankwn]apnacumun, — Ouc-[anKui|aNnKuaCHIN, — TPUC-[aTKWJI |CHITMIATKUHI, — AJKHII-
AJIKMHWI, HUKJIOANKUJIANIKUHI, TaJOAKUIAIKIHNAT, TeTepOLUKINI-N-aJIKOKCH, HUTPO,
[[HAHO, AMHHO, AJIKUJIAMUHO, OUC-aJKUIAMUHO, aJKHIKapOOHUJIAMHHO, LIMKJIOAJTKHUII-
KapOOHUIIAMUHO, apuiIKapOOHUIIAMUHO, ANIKOKCHKAPOOHUIAMUHO, AJNIKOKCH-
KapOOHWIAKUIAMUHO,  apWIAIKOKCHKAPOOHWIANKWIAMUHO,  TUAPOKCHKAPOOHHII,
AJKOKCUKApOOHMJI, aMHHOKAapOOHWJ,  AJKMJIAMHHOKAPOOHWJ,  LUKJIOAJTKHIAMHUHO-

KapOOHWI, OUC-ATKMIIAMUHOKAPOOHWII, T€TEPOAPHIIATKOKCH, apUIIATKOKCH

['eTepoLMKIMYECKHA OCTATOK (T€TEPOLMKIINI) COAEPIKUT, MO KpalHel Mmepe,
OHO TETEPOLMKINYECKOE KOJbLIO (=KapOOLMKINYECKOe KOJBIO, B KOTOPOM, IIO
MEHBbIIEH Mepe, OAWH aTOM YIJepOoja 3aMEHEH TIeTepOoaTOMOM, MNPEANOYTUTEIBHO
rerepoatomoM u3 rpymmel N, O, S, P), koTopoe sBISETCS HACHIIEHHBIM,
HEHACBILIEHHbIM, YACTUYHO HACBIIIEHHBIM MJIM Fe€TEPOAPOMATHYECKIM, U MOXKET OBITh
HE3aMELIEHHbIM WM 3aMELICHHBbIM, [IPU 5TOM TO4YKAa NMPHUCOECAUHEHHUs] PACIOJIOKEHA HA
aToMe KojbLa. Ecny reTrepouuKInYecKuii OCTaTOK WM T'eTePOLUKINYECKOE KOJbLO B

OTACJIbHBIX CJllydasiX 3aMCIICHbl, OHO MOXKET OBITh KOHACHCUPOBAHO C APYIrUMHU
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KapOOLUKIMYECKIMH HJTH TeTePOLUKINISCKIMH KoblaMu. B ciiydae ¢ HeoOs13aTebHO
3aMELIECHHBIM TeTEPOLUKINIOM TaKXe€ BKIIOYAKOTCS MYJbTHULUKINYECKHE CHUCTEMBI,
TaKhe Kak, Hampumep, 8-a3a-Ounukio[3.2.1]okranmn, 8-a3a-Ouimkio[2.2.2]okTaHu
win 1-a3a-Ounukio[2.2.1] remntun. B cnydae ¢ HeoOs3aTenbHO 3aMeEIEHHBIM
reTePOLMKIINIIOM TaK>Ke BKIIFOUAIOTCS CIUPOLMKINYECKUE CUCTEMBbI, Kak, Harpumep, 1-
okca-5-aza-criupo[2.3|rekcusl. 32 UCKJIIOYEHHEM CllyuyaeB, KOrJa YyKa3aHO WHOE,
reTEPOLMKIINYECKOE KOJBIO MPEANOYTUTENBHO CONEPKUT 3 - 9 KONbLEBBIX aBTOMOB, B
YaCTHOCTH, 3 - O KOJIBIIEBBIX aBTOMOB, U OJUH WU OoJjiee, MPeAnoYTUTeapbHo 1 - 4, B
YaCTHOCTH, 1, 2 unu 3 rerepoaroMa B reTEPOLIMKINUECKOM KOJbLE, MPEANOYTUTENIBHO U3
rpynnel N, O, u S, mpu 3TOM 1Ba aroMa KHUCJIOPOJA HE NOJDKHBI HETOCPEICTBEHHO
COCENICTBOBATH JIPYT C IPYTOM, KaK, HalpUMep, C OOHUM reTepoaToMoM u3 rpyrmrsl N, O
u S 1- wmm 2-, umn 3-nupponugunun, 3.4-nuruapo-2H-nuppon-2- wmm 3-un, 2,3-
nuruapo-1H-nuppon-1- wium 2-, unu 3-, unu 4-, unu S-un;, 2,5-auruapo-1H-nuppon-1-
Ui 2-, wid 3-ud, 1- unu 2-, unu 3-, unu 4-nunepuausud;, 2,3,4,5-teTparuaponupuani-
2- unu 3-, ik 4-, unu S-wi, uim 6-ui; 1,2,3,6-rerparugponupuans-1- unum 2-, wim 3-,
uim 4-, uimu S-, wim 6-ui, 1,2,3,4-rerparugponupuant-1- unu 2-, unu 3-, uim 4-, unu S-
, wim 6-wi;, 1,4-purunponupuaus-1- unu 2-, unu 3-, unu 4-un; 2,3-qurugponupuanH-2-
WM 3-, Uy 4-, Wiy S-, Wi 6-wi;, 2,5-AurugponupuanH-2- uiu 3-, Wi 4-, Win S-, Win
6-ui, 1- wnm 2-, unu 3-, unu 4-azenanud, 2,3,4,5-rerparuapo-1H-azenun-1- nnu 2-, nwim
3-, unu 4-, wnu 5-, umm 6-, unu 7-un; 2,3,4,7-rerparuapo-1H-azenun-1- unu 2-, wnm 3-,
WU 4-, unu S-, umm 6-, unu 7-ux; 2,3,6,7-terparuapo- | H-azenun- 1- unu 2-, wnu 3-, unu
4-um, 3,4,5,6-terparuapo-2H-azenun-2- unu 3-, unu 4-, wim S-, unu 6-, unu 7-un; 4,5-
nuruapo-1H-azenun-1- win 2-, unu 3-, unu 4-un; 2,5-nuruapo-1H-azenun-1- wim -2-,
uim 3-, i 4-, wiu S-, unm 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-, unm 6-, unu 7-ui;
3,4-nuruapo-2H-azenun-2- unu 3-, wiu 4-, uiu S-, unu 6-, uim 7-un;, 3,6-nuruapo-2H-
a3enuH-2- Wiu 3-, Uiy 4-, unu S-, wiu 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-, unu 4-, unu S-, uiu
6-, unu 7-un; 1H-azenun-1- vnm -2-, wnu 3-, unu 4-, unu 5-, wnm 6-, wnm 7-wn;, 2H-
azenuH-2- unu 3-, unu 4-, unu 5-, unu 6-, unu 7-un, 3H-azenun-2- wnu 3-, unu 4-, uu
5-, wiu 6-, unu 7-un;, 4H-azenun-2- unu 3-, unu 4-, unu S-, unu 6-, uiau 7-un, 2- unm 3-
okcosaHu (= 2- uu 3-terparuapodypanun); 2,3 -auruapodypas-2- wiu 3-, uiu 4-, Win
5-un;, 2,5-purunpodypan-2- wnu 3-ui, 2- win 3-, uin 4-okcanun (= 2- wiu 3-, uim 4-

TeTparuaponupann), 3,4-nuruapo-2H-nupan-2- vu 3-, wnu 4-, wim S-, wim 6-u; 3,6-
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nuruapo-2H-nupan-2- wim 3-, wiu 4-, unu S-, unu 6-wi;, 2H-nupan-2- wim 3-, uiu 4-,
uimu S-, win 6-wi;, 4H-nupan-2- wiu 3-, unu 4-uin, 2- unu 3-, i 4-okcenanun, 2,3,4,5-
TeTParuipOOKCENUH-2- WiIn 3-, uid 4-, wim S5-, wim 6-, wim 7-uin, 2,3,4,7-
TeTParuipoOoOKcenuH-2- wumu 3-, wmum 4-, wwm 5-, wm 6-, wiu 7-wn, 2,3,6,7-
TETPAruAPOOKCENUH-2- WU 3-, WK 4-uj;, 2,3-AUruApOOKCEeNH-2- WIH 3-, Wiu 4-, uiu
5-, unmu 6-, unu 7-wi;, 4,5-IUruaApOOKCeNnUH-2- UK 3-, Uiau 4-ui; 2,5-AUrugpoOKCenH-
2- unu 3-, unu 4-, unu S5-, unm 6-, Uy 7-uit;, OKCenuH-2- Wik 3-, uiu 4-, Win S-, uiu 6-,
wii 7-wi;, 2- wia 3-terparuapotuoeru;, 2,3 -quruapotTuodpeH-2- wia 3-, uin 4-, win
5-un; 2,5-guruaporuodeH-2- uinu 3-wm, rerparuapo-2H-ruonupan-2- wiu 3-, wiu 4-ui,
3,4-nuruapo-2H-tuonupan-2- unu 3-, wim 4-, unu S-, win 6-un; 3,6-nurunpo-2H-
TUONHUPAH-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. [IpennoyturenbHbIMU 3-KOJIBLEBBIMU U 4-
KOJIbLIEBBIMU I'€TEPOLIUKJIAMU SIBJISIIOTCS, HAapUMep, |- uiu 2-a3upuanHui, OKCUPaHWI,
TUUPAHW, |- uin 2-, unm 3-a3eTUAUHWI, 2- WIH 3-OKCETaHW, 2- Uiu 3-tuetanui, 1,3-
OuOKceTaH-2-ui. Jlpyrumu npumepaMu “T€TEPOLMKIINIIAY SIBJSIOTCS YaCTUYHO WIIH
MOJHOCTBIO TUAPUPOBAHHBIN FETEPOLMKINYECKUN OCTATOK C ABYMsI reTepoaTOMaMu U3
rpynnel N, O u S, kak, Hanpumep, 1- unu 2-, unu 3-, unu 4-nupazonuauHu, 4,5-
auruapo-3H-nupaszon- 3- unu 4-, umu S5-un, 4,5-puruapo-1H-nupaszon-1- wiu 3-, unu 4-
, wn S-wi, 2,3-pqurunapo-1H-nupaszon-1- wnu 2-, unu 3-, wnu 4-, unu S-wui; 1- unu 2-, unu
3-, wm 4- umunazonuauHug, 2,3-nuruapo-1H-umupazon-1- unu 2-, unm 3-, unu 4-um,
2,5-purunpo-1H-umunazon-1- unu 2-, unu 4-, wnu 5-un; 4,5-gurunpo-1H-umunazon-1-
Wiy 2-, uiu 4-, uiam S-uit;, rekcaruaponupunasuH-1- wiaum 2-, wnu 3-, unu 4-un; 1,2,3,4-
TeTparuaponupuaasul-1- wnmu 2-, wim 3-, wim 4-, unu S-, wim 6-wr;, 1,2,3,6-
TeTparuaponupuaasul-1- wnmu 2-, wim 3-, win 4-, unu S-, wim 6-mi; 1,4,5,6-
Terparuaponupuaasul-1- wm 3-, wmwm  4-, wmm  S-, wmm  6-un;, 3,4,5,6-
TeTPAruApoOnupuaasuH-3- uiu 4-, unu S-wi; 4,5-nuruaponupunasui-3- wim 4-umi, 3,4-
OUTUAPONUPUAA3ZUH-3- WIH 4-, UJu S-, K 6-uj;, 3,6-AUTruAPONUPUIA3HUH-3- WU 4-1T;
1,6-qurugponupasus-1- wnu 3-, win 4-, Wik S-, UK 6-UJj, reKCaruApPONUPUMHUANH-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-teTparuaponupumMuanH-1- wim 2-, win 4-, wam S-, wim 6-ui;, 1,2,3.4-
TeTPAruApONUpUMUINH-1- wiu 2-, win 3-, wm 4-, wmm S-, wm 6-mi, 1,6-
OUTHAPONUPUMUANH-]- unu 2-, wnu 4-, unu S-, unu 6-ux;, 1,2-guruaponupumuan-1-
Wi 2-, uik 4-, wim S-, wim 6-ui;, 2,5-qurugponupuMuanH-2- uiu 4-, una S5-um; 4,5-

JUTAAPONUPUMUANH- 4-, WK S-, Wik 6-ui;, 1,4-nuruaponupuMuans-1- wim 2-, uim 4-,
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i S-, uim 6-wi;, 1- wnm 2-, unn 3-nunepasusud, 1,2,3,6-rerparuaponupasus-1- nnum 2-
, Wy 3-, umm S-, unu 6-ui; 1,2,3 4-terparunponupasus-1- unu 2-, uim 3-, unu 4-, wiu
5-, wm 6-wn, 1,2-nurupponupasus-1- wiu 2-, wiom 3-, wim S-, wim 6-wr;, 1,4-
AUTUAPONUPA3UH-1- unu 2-, unu 3-uin; 2,3-Iuruaponupasut-2- Ui 3-, Win 5-, uiau 6-
ui, 2,5-npuruaponupasun-2- win 3-ui; 1,3-nuokconan-2- unu 4-, unu S-un; 1,3-1uokcod-
2- unu 4-un; 1,3-guokcan-2- uiau 4-, unu S-mr, 4H-1,3-n1uokcuH-2- Uiy 4-, WM 5-, uiu
6-m; 1,4-nuokcan-2- wnu 3-, uiu S-, uiu 6-ui; 2,3 -quruapo-1,4-1mokcun-2- unu 3-, uiu
5-, wnm 6-ni;, 1,4-quokcun-2- unu 3-ui;, 1,2-gutnonan-3- wiu 4-wn;, 3H-1,2-nutnon-3-
unu 4-, vnm S-wn;, 1,3-nurnonan-2- unu 4-ui;, 1,3-qutnon-2- wim 4-un, 1,2-nutnan-3-
wmm 4-wun;, 3,4-nurunapo-1,2-autuun-3- win 4-, wia S-, win 6-un;, 3,6-guruapo-1,2-
IUTHUWH-3- Uy 4-ui;, 1,2-qutuun-3- unu 4-un; 1,3-gutnas-2- unu 4-, unu S5-un;, 4H-1,3-
JUTHUWH-2- WU 4-, Uiau 5-, uiu 6-1in, N30KCa30MuAnH-2- Wiu 3-, unu 4-, uinu S-un, 2,3-
OUTUAPOU30KCA30I-2- WIH 3-, UK 4-, WK S-Wi; 2,5-AUruapou30KCca3o-2- Win 3-, Win
4-, unu S-un; 4,5-auruapon3okcason-3- unu 4-, unu S-ui;, 1,3-0kca3onuaud-2- win 3-,
uimm 4-, unu S-ui;, 2,3-aquruapo-1,3-okcaszon-2- wiam 3-, unu 4-, wim S-uin;, 2,5-quruapo-
1,3-okcazon-2- wm 4-, wnm S-un;, 4,5-quruapo-1,3-okcazon-2- wim 4-, unu S-un, 1,2-
OKCa3MHaH-2- Ui 3-, Wik 4-, uiu S-, unu 6-ui, 3,4-nurunpo-2H-1,2-okcasun-2- unu 3-
, Wiu 4-, i 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-ui;, 2H-1,2-oxkcazun-2- unu 3-, unu 4-, unu S-,
unmn 6-m, 6H-1,2-okca3un-3- unu 4-, unu 5-, unu 6-un;, 4H-1,2-okcasun-3- wiu 4-, uiu
5-, unu 6-ui; 1,3-okca3uHan-2- wiu 3-, uiu 4-, unu S-, unu 6-un; 3,4-guruapo-2H-1,3-
OKCa3UH-2- WK 3-, win 4-, unu S-, wim 6-un; 3,6-quruapo-2H-1,3-okcasun-2- unu 3-,
Ui 4-, unu S-, uim 6-u; 5,6-nuruapo-2H-1,3-okcaszun-2- wnu 4-, unu S-, wnu 6-u; S,6-
nuruapo-4H-1,3-okcasun-2- unu 4-, wnu 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-,
Wi S-, wim 6-wi;, MophonuH-2- win 3-, win 4-wu; 3,4-nuruapo-2H-1,4-okca3uH-2- wim
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-okcazun-2- unu 3-, unu S5-, unu 6-un, 4H-1,4-okcazun-2- unu 3-un;, 1,2-

OKcaszenaH-2- wid 3-, wikd 4-, i S5-, uam 6-, unu 7-un;, 2,3,4,5-rerparuapo-1,2-

OKCa3enuH-2- win 3-, uia 4-, winu 5-, wiu 6-, unu 7-un;, 2,3,4,7-terparuapo-1,2-
OKCa3enuH-2- win 3-, uid 4-, wii 5-, una 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, uwid 4-, i 5-, uiu 6-, unu 7-un; 2,5,6,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, uwid 4-, wini 5-, uiu 6-, unu 7-un; 4,5,6,7-rerparuapo-1,2-
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OKCa3enuH-3- win 4-, wiu S-, unu 6-, unu 7-ui;, 2,3-nuruapo-1,2-oxkcazenus-2- uim 3-,
uimu 4-, wnu S-, unu 6-, unu 7-un;, 2,5-quruapo-1,2-okcazenus-2- uiau 3-, Wiy 4-, uiam S-
, Wn 6-, umm 7-um;, 2,7-nuruapo-1,2-oxcazenun-2- uiu 3-, uau 4-, uim S-, unu 6-, Win
7-un; 4,5-nuruapo-1,2-okcazenun-3- uinu 4-, uiau S-, unu 6-, unu 7-un; 4,7-nuruapo-1,2-
OKca3zenuH-3- unu 4-, wiu 5-, unu 6-, unu 7-ug; 6,7-gurunpo-1,2-okcazenus-3- wiu 4-,
Wi S5-, uian 6-, i 7-ui;, 1,2-okcaszenuH-3- M 4-, uiau 5-, wim 6-, unu 7-ui;, 1,3-
OKcazemnan-2- wid 3-, wid 4-, wim S5-, unm 6-, unu 7-un; 2,3,4,5-rerparuapo-1,3-
OKcazenuH-2- umm 3-, wik 4-, i S-, wim 6-, i 7-un, 2,3,4,7-rerparuapo-1,3-
OKCa3enuH-2- win 3-, unu 4-, wimi 5-, unu 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,3-
OKCa3enuH-2- win 3-, una 4-, wia 5-, unu 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,3-
OKCa3enuH-2- uinu 4-, wm S-, unu 6-, wim 7-ui;, 4,5,6,7-terparuapo-1,3-okcazenus-2-
uiu 4-, unu 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-okcazenus-2- wnu 4-, unu S-, uiu 6-, unu 7-un; 2,7-
auruapo-1,3-okcazenun-2- wnu 4-, unua S5-, wim 6-, wiu 7-wn, 4,5-purunpo-1,3-
OKCa3enuH-2- win 4-, wiu S-, unu 6-, unu 7-ui;, 4,7-nuruapo-1,3-oxkcazenus-2- uim 4-,
i S-, wim 6-, unu 7-wi;, 6,7-auruapo-1,3-okcazenus-2- wiu 4-, uiau S-, wiu 6-, unu 7-
un;, 1,3-okcazenun-2- unu 4-, unu S5-, wiau 6-, uwiau 7-un;, 1,4-oxcazenan-2- uiau 3-, Uiu
5-, unu 6-, unu 7-un; 2,3,4,5-rerparuapo-1,4-oxkcazenus-2- win 3-, Wiu 4-, Win S-, uiu
6-, wu 7-ui;, 2,3,4,7-rerparunpo-1,4-okcazenus-2- unu 3-, unu 4-, unu S-, wim 6-, Win
7-un; 2,3,6,7-tetparuapo-1,4-okcazenuH-2- wiu 3-, uiau S-, wiu 6-, unu 7-un; 2,5,6,7-
TeTparunpo-1,4-oxkcasenus-2- wiu 3-, wiu S-, unu 6-, unu 7-ux; 4,5,6,7-rerparugpo-1,4-
OKCa3enuH-2- win 3-, Wik 4-, uiau S-, unu 6-, unu 7-un;, 2,3-auruapo-1,4-okcazenuH-2-
i 3-, wi S-, unu 6-, unu 7-un;, 2,5-quruapo-1,4-okcazenun-2- wiau 3-, uiu S-, umm 6-
, unmua 7-un;, 2,7-nuruapo-1,4-okcazenud-2- win 3-, unud S-, unu 6-, wiu 7-un;, 4,5-
auruapo-1,4-okcazenun-2- unu 3-, uiu 4-, uiau 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- wiu 3-, unu S-, unu 6-, U 7-ui;
WU30THA30JUANH-2- UK 3-, WK 4-, unu S-ujt; 2,3-Iuruaponu30Tuason-2- Win 3-, Win 4-,
Wi S5-un;, 2,5-IUruaponu30THa3on-2- Wid 3-, Wi 4-, uiu S5-ui, 4,5-1uruipon3oTuason-
3- unu 4-, wm S-un; 1,3-tuazonunus-2- win 3-, uwin 4-, unu S-ui; 2,3-auruapo-1,3-
THA307-2- WK 3-, Uiy 4-, unu S-ui; 2,5-quruapo-1,3-tuaszon-2- wiau 4-, unu S-ui; 4,5-
auruapo-1,3-tnaszon-2- unu 4-, unu S-wui;, 1,3-tuasuHan-2- wiu 3-, uiau 4-, Win S-, uin
6-wi; 3,4-nurunpo-2H-1,3-tnazun-2- wnu 3-, unu 4-, unu S5-, unu 6-wui;, 3,6-quruapo-2H-

1,3-tnasun-2- unu 3-, wiu 4-, unu S-, unu 6-ui; 5,6-auruapo-2H-1,3-tnasun-2- unu 4-,
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um 5-, win 6-un;, 5,6-nuruapo-4H-1,3-tuasun-2- unu 4-, uau S5-, wim 6-un, 2H-1,3-
TUA3UH-2- WK 4-, unu S-, unu 6-ui;, 6H-1,3-tuazun-2- unu 4-, unm 5-, unu 6-un;, 4H-1,3-
TUA3UH-2- UK 4-, Wnu S-, uiau 6-ui. Jpyrumu npuMepamu “reTepoLUKInIa‘ BISIOTCA
YaCTUYHO WJIM TOJIHOCTBK) TUAPUPOBAHHBIN T€TEPOLMKINYECKUA OCTaTOK C 3
rerepoatomamu u3 rpynmnel N, O u S, xak, Hanpumep, 1,4,2-1HMOKCA30MUINH-2- WU 3-,
w 5-nn; 1,4,2-gquokca3on-3- win S-un; 1,4,2-guokcasuHan-2- Wid -3-, WK S-, WiId 6-
un;, 5,6-nurunpo-1,4,2-nuokcasus-3-, unu S-, unu 6-ui; 1,4,2-anokca3un-3-, Uiy S-, iu
6-mi; 1,4,2-nuokcazenan-2- wiu 3-, Wi S5-, unu 6-, unu 7-un;, 6,7-quruapo-SH-1,4,2-
IUOKCa3eNnuH-3-, WK S-, uiu 6-, unu 7-un;, 2,3-quruapo-7H-1,4,2-nuokcazenus-2- uim
3-, unu 5-, unm 6-, unu 7-ui;, 2,3-quruapo-SH-1,4,2-nuokcazenus-2- unu 3-, win S-, uin
6-, unu 7-un, SH-1,42-puokcazenun-3-, unu S5-, unu 6-, wiaum 7-un;, 7H-1,4,2-
AUOKcasenuH-3-, win S5-, win 6-, wiu  7-un.  CTPyKTypHBIE TNpPUMEPBI, IpH

HeO6XOI[I/IMOCTI/I, AOMOJIHUTEIIBHO 3aMCUICHHDBIX M'ETCPOLUKIIOB TAKXKE MPUBEACHBI HUXKE!
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[TepeuncrneHHbIe BBIIIE METEPOLUKIIBI IPEANOUTHTENBHO 3aMEeIIEHbl, HapHMep,
BOZOPOZIOM, T'aJIOTEHOM, AJIKUJIOM, TaJIOAJIKHIIOM, THAPOKCH, AJIKOKCH, LIMKJIOAIKOKCH,
APUIIOKCH, AJIKOKCHAJIKHUIIOM, AJKOKCHUANKOKCH, LHKJIOAJIKHIOM, TaJIOLUKIOATKUIIOM,
apuUIIOM, APUITAJIKUJIOM, reTepOaAPUIIOM, re€TEePOLIHKITUIIOM, AJTKEHHIIOM,
ANKUIKAPOOHWIIOM,  IHKJIOAJKWJIKAPOOHWIOM,  apriIKapOOHMJIOM,  TeTepOapuii-
KapOOHUIIOM, AIKOKCUKApOOHIIIOM, TUAPOKCUKAPOOHUIIOM, LIMKJIOATKOKCUKAPOOHHIIOM,
LMKJIOATKJIATIKOKCUKAPOOHIIIOM, ATKOKCHKAPOOHUIANKHIIOM, APHITATKOKCH-
KapOOHWIOM,  apWIANKOKCUKAPOOHMIANKHUIIOM,  AJKHHWJIOM,  AJKMHUJIAJKUJIOM,
ATKUJIAIKMHUJIOM, TPUC-IKUICHIMIAIKHHUIOM, HUTPO, aMHHO, LHAHO, TaJIOAJKOKCH,
raJIOAJIKUIITHO, AJKHITHO, TMAPOTHO, THAPOKCHAIKHIIOM, OKCO, TeTepOapUIaiKOKCH,
APWIIANIKOKCH, Te€TEePOLMKIMIAIKOKCH, TeTePOLHKIMIAIKUITHO, T[€TePOLUKIUIOKCH,
TeTePOLMKIINITHO, TETePOAPUIIOKCH, OHMC-aKHUJIAMHHO, aJKHJIAMUHO, LHKJIOAJIKHJI-
AMUHO, TUIPOKCUKAPOOHMUITATIKIIAMUHO, AIKOKCUKAPOOHMIATKUIAMHHO, apHIIAJIKOKCH-

KapOOHWJIANIKMIIAMUHO,  aJIKOKCHKApOOHMIAJIKII(aJIKWI)aMIHO, aMHUHOKapOOHHIIOM,
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ANKWJIAMUHOKAPOOHHUIIOM, OuC-aIKUIIAMIHOKapOOHUIIOM, LIMKJIOAJIKHUIIAMHHO-
KapOOHWIIOM, THUAPOKCHUKAPOOHUIANKHIAMHUHOKAPOOHUIIOM, aJIKOKCUKAPOOHIIIATKUII-

AMMHOKapOOHUJIOM, apUJIAIKOKCUKAPOOHMITATIKMIAMIHOKapOOHHIIOM.

Eciu 0CHOBHOE BElIECTBO "3aMEIIeHO OJHUM WIN 00jee OCTaTKaMHu'" U3 CIUCKA
OCTaTKOB (= IPyIINa) WK YHUBEPCATIBHO OMPEAEICHHOMN MPYIIbl OCTATKOB, TO B KAKIAOM
Cllydae 3TO BKIJIFOYAET OJHOBPEMEHHOE 3aMeIleHHe HECKOJbKUMHU OMUHAKOBBIMH H/UJIH

CTPYKTYPHO Pa3JIMYHBIMU OCTATKaMHU.

Ecmn p€ub HUAET O YaCTUYHO WM TIOJHOCTBKO HACBIIIEHHOM a30THOM
FETCPOLUKIIC, TO OH MOXET OBITb CBSI3aH C OCTAJIbHOM YaCThIO MOIJICKYJIbI KaK 4Y€peE3

YIJIepOH, TaK U Yepe3 a3oT.

B kadecTBe 3amMecTuTeNeld 3aMELIEHHOrO TIeTePOLMKJINYECKOro OCTaTKa
pacCMaTpuBarOTCA YIIOMSAHYTBIC HWXE 3aMCCTUTCIIM, B HOINOJHCHHUE TaKXE OKCO U
tHokco. Okcorpymnma B KadecTBe 3amectuTessi B arome C KOJblla B TaKOM Ciy4ae
O3HA4YaeT, HANpUMeEp, KapOOHHJIbHYIO TPYIITy B TeTePOLMKIMYECKOM Koyble. Takum
06pa30M, NPEANOYTUTEIIBHO TAKXKE BKIIFOUCHBI JIAKTOHBI U JTAKTAMBbI. OKcorpynna MOXET
TAKXKX€ BO3HMKATb Ha aTOMax TrCTCPOLUKIINIIA, KOTOPBIE MOIyT CYILIECTBOBATH B
Pa3NUYHBIX CTENEHSX OKHUCIeHHs, Hampumep, mpu N u S, U 3areM 0Opa3OBHIBATH,
Hanpumep, neyxsaneHTHbie rpynnbl N(O), S(O) (Taxke cokpamenHo SO) u S(O); (takxke
cokpameHHo SQO;) B rerepouukindeckoM koisblie. B ciaydae rpynn —N(O) u —S(0O),

COOTBCTCTBCHHO, BKJIFOYCHBI o0a OHAaHTUOMEpPaA.

CornacHO U300peTeHHI0 TEPMUH '"TeTepoapui” O3HA4YaeT reTepoapoOMaTHIECKHE
COEAMHEHMUs], TO €CTh MOJIHOCTbE) HEHACBILIEHHbIE apPOMATUYECKHE T€TePOLIMKINYECKIE
COEIMHEHMs], IPEANOYTUTENBHO S5-7-4leHHOe KonbLo ¢ 1 - 4, mpeanoyturensHo 1 - 2
ONIMHAKOBBIMH WJIM PA3JIMYHBIMUA TerepoaToMamu, mnpeanoururesbHo O, S wmm N.
CornacHo U300pPETEHUIO reTepoapuiIbl PEACTABISIIOT co00M, Hanpumep, 1H-muppos-1-
wi, 1H-muppon-2-un; 1H-nuppon-3-un;, ¢ypan-2-un;, GypaH-3-wi, THEH-2-WII;, THEH-3-
un, 1H-umunazon-1-un;, 1H-umugazon-2-un, 1H-umunazon-4-un;, 1H-umuaazon-5-un;
1H-nupazon-1-wn;, 1H-nupaszon-3-un, 1H-nupaszon-4-un; 1H-nupason-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-oxcaguazon-3-un, 1,2,4-oxcangnazon-S-un, 1,3,4-oxcanuazon-2-ui,

1,2,3-okcanunazon-4-un, 1,2,3-okcaguazon-S-un, 1,2,5-okcannazon-3-ui, a3enuHuI,
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NUPUAWH-2-WI, TNUPUAMH-3-WI, NUPUAUH-4-WJI, MNUPaA3UH-2-WI, NUPA3UH-3-UJI,
MUPUMUINH-2-WJI, TUPUMUANH-4- W], 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-tpuaszun-4-un, 1,23-rpuasun-5-un, 1,2,4-, 1,3,2-, 1,3,6- u 1,2,6-0kca3unud,
HM30KCA30JI-3-UJI, U30KCa30J1-4-1j1, n30Kca30-5-ui, 1,3-okcazon-2-un, 1,3-okcazon-4-mn,
1,3-0Kca305-5-11, U30THA30JI-3-1JI, U30THA30I-4-1JI, U30THA30I-5-1J1, 1,3-THa30/1-2-1JI,
1,3-tnazon-4-un, 1,3-tuazon-5-un, 1,3,4-ruaguazon-2-un, 1,3,4-ruagnazon-S-umu, 1,2,4-
THaauazon-S-un, 1,2,4-tnannazon-3-un, 1,2,5-tmaguaszon-3-wn, 1,2,5-tuagmnazon-3-ui,
1,2,3-tmaguazon-4-un, 1,2,3-tmaguazon-5-uja,  OKCENMWHUJ, ThenuHun, 1,2.4-
Tpuazononun u 1,2, 4-nuazenunun, 2H-1,2,3,4-rerpason-5-un, 1H-1,2,3,4-rerpaszon-5-

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

,
1,2,3,5-tuatpuason-4-mi. ['erepoapuiibHble TPYIIBI COTIACHO H300PETEHHIO MOTYT
OBITH JOTMOJIHUTEIBHO 3aMEIIeHbl OHUM HJTU 0OJiee, OAMHAKOBBIMU WJIM PA3TUYHBIMU
ocratkamu. Ecnmu aBa COCeqHHMX aToMa yriiepoja BXONAT B COCTaB JAPYroro
apOMATHYECKOr0  KOJIbIIAa, TO OHH TMPENCTABISIIOT COOOW  aHHEJIMPOBAHHBIC
reTepoapoMaTHIeCKUe CUCTEMBI, TAKHE KaK OEH30KOHIEHCUPOBAHHBIE UM MHOTOKPATHO
aHHEJMPOBaHHbIE TreTepoapoMatrhl. I[IpenmoyYTUTENbHBIMU — SIBJISIFOTCS, HAMpUMED,
XUHOJNIMH (HampuMep, XUHOJNUH-2-WJI, XUHOJHMH-3-WJI, XUHOJUH-4-UJI, XUHOJIWH-5-HII,
XUHOJIMH-0-1J1, XUHOJIMH-7-HJI, XUHOJINH-8-1T); N30XUHOIHUH (HampuMmep, N30XUHOJNH-
l-un, W30XUHONUH-3-WI, WU30XUHOJIUH-4-UJI, WU30XUHOJUH-5-WUJI, W30XUHOJUH-O-UJI,
WU30XUHOJIMH-7-WJ, M30XUHOJHMH-8-UJI); XWHOKCAJHMH, XWHA30JIMH, LWHHOJMH, 1,5-
HapTupunus, 1,6-HapTupunun; 1,7-vadptupunun; 1,8-HadTupunus; 2,6-HadTUPUINH,
2,7-vadrupunus; Guanasux; MUPUIONUPAZUH, MTUPUIONHUPUMUINH, TUPUAOTHPHUIAZHH,;
Pteridine; mupumunonupumuanz. [IpumepaMu rerepoapuia Takxke sIBISIFOTCS S- win 6-
YJieHHble OEH30KOH/ICHCHPOBaHHbIe Koyblia U3 rpynmbl |H-unpon-1-una, 1H-uanon-2-
wia, 1H-uanon-3-una, 1H-uanon-4-una, 1H-uagon-5-una, 1H-uagon-6-una, 1H-uagon-
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-mna,
1-6en3otnoden-3-una, 1-6enzornoden-4-una, 1-0enzornoden-S-una, 1-6eH3oTnoden-
6-una, 1-6enszoruoden-7-una, 1H-unnazon-1-una, 1H-unnason-3-una, 1H-unnazomn-4-
wia, 1H-uapazon-5-uma, 1H-unpazon-6-mna, 1H-wmupmazon-7-wna, 2H-wmHpmazon-2-nna,
2H-unpazon-3-una, 2H-unpaszon-4-una, 2H-unnazon-5-una, 2H-unpaszon-6-una, 2H-
uHAa30j-7-una, 2H-uzoungon-2-una, ZH-uzounpon-1-una, 2H-uzoungon-3-una, 2H-

u3ouHnoI-4-una, 2H-uzounnon-5-una, 2H-n3ounnon-6-una;, 2H-uzoungon-7-una, 1H-
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Oensumunaszon-l-uma, 1H-Oensumupason-2-una, 1H-Gensumupazon-4-una,  1H-
Oensumunazon-S-una, 1H-Oensumupazon-6-una, 1H-Oensumunpazon-7-uma, 1,3-
OeH3okcason-2-una, 1,3-0en3zokcazon-4-una, 1,3-0eH3okcazon-5-una, 1,3-0eH30Kca301-
6-una, 1,3-Oensokcazon-7-una, 1,3-Oenstuason-2-una, 1,3-Oenstuason-4-una, 1,3-
OeH3Tuaszo-5-una, 1,3-0en3rrazon-6-mna, 1,3-0en3tuazon-7-uia, 1,2-6eH3u30Kca301-3-
una, 1,2-6ensusokcason-4-una, 1,2-OeH3uszokca3on-5-una, 1,2-0eH3U30KCaA30J-0-1I1a,
1,2-0en3uzokcason-7-una, 1,2-0ensuszoruason-3-una, 1,2-0eHsuzornason-4-uma, 1,2-

OeH3M30THa30-5-1ia, 1,2-0eH3u30Tnaso-6-muna, 1,2-0eH3u30THA301-7-1J1.

Tepmun "ranoren" o3Havaer, Hanpumep, Grop, xiop, Opom wu Hon. Ecnu stot
TEPMUH HCIOJIB3YETCs IJIsi 0003HAUEHUSI OCTATKA, TO «TaJOTeH» O3HAYaeT, HAIpUMep,

aToM ¢Topa, xJjiopa, Opoma wiu Hona.

CornacHo m300peTeHHo, "ankuia' O3HA4YaeT HACHIIIEHHBIA YIJIEBOIXOPOIHBIN
OCTAaTOK C MPSIMOI UJIH PAa3BETBICHHOIN OTKPBITOH LETBIO, KOTOPBII MPH HEOOXOMUMOCTH
3aMeleH OfMH Wiu Oojee pa3, U B IOCIEIHEM CIydae Ha3bIBAeTCs ,,3aMEIIEHHBIM
ankuiom”. IIpennoyTUTeIbHBIMU 3aMECTUTEIISIMU SIBJISIFOTCS] aTOMBI TaJIONe€Ha, aJIKOKCH-,
rajoaJKOKCH-, LUAHO-, AJKHITHO-, TaJOAJKUITHO-, LUJIOAIKII-, AJKOKCUKapOOHMUII-,
TUAPOKCUKAPOOHUII-, TE€TEPOLMKIIHU-JI, TeTapuil-, apui-, aMMHO- WJIM HHUTPOTPYIIIIEL
0COOEHHO MPEANOYTUTENbHBIMH SIBJISIOTCS METOKCH, METHII, (PTOPAJIKIII, LIUAHO, HUTPO,
¢rop, xnop, Opom nnu #ox. IlpucraBka «10» TakKe BKIFOYAET KOMOMHALMIO PA3IHYHBIX

AJNIKWJIbHBIX OCTATKOB, HAITPUMEP, METHJI(THIT) WK STHII(METHI).

"Tamoankun", "-ankenun" u "-ankuHUI" O3HAYAET YACTUYHO HJIM ITOJIHOCTBIO
SaMeLL[eHHbIﬁ OOUHAKOBBIMU UJIN paSJ'II/ILIHbIMI/I dTOMaMH rajjoréda aJIKuji, ajJK€HHJI HJIN

AJIKUHWJI, HaIIpUuMeEp, MOHOraJOaJlKnJI (: MOHOFaJ'IOFeHaJ'IKI/IJ'I), KaK, HaIlpumMmep,

CH,CH>CIl, CH>CH,Br, CHCICH3, CH>Cl, CH,F; nepranoankwun, kak, Hapumep, CCl3,
CCIF,, CFCly, CF2CCIF,, CF>CCIFCF3; nonuranoankwi, kak, Hanpumep, CH>CHFCI,
CF,CCIFH, CF,CBrFH, CH>CF3; npu 5TOM TepMHH MEprajoajiKuI TAKXKe BKIFOYAET B

cebst mepdTopasKuI.

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

OCTaTKaM, 3aMCIICHHBIM I'aJIO'CHOM.

Tepmun "(C1-Cq)-ankun", OpUBEOEHHBIH B KadeCTBE MIPUMEpa, O3HAYAET
2 2

COKpalleHHOe O0O3HaueHUe "MPsIMOJIMHEHHBIA WM pa3BeTBICHHbIH ankwi' ¢ 1 - 4
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aTOMaMH YIJIEPOZa, COOTBETCTBYIOIIUM AHMANa3oHy i aToMOB C, TO €CTh BKIIIOYAET
ocratku 1-mporwn, 2-nponwi, 1-Oytwn, 2-OyTui, 2-METHUINPONWI WA TPET-OyTHIL
OO1mue anKuIbHBIE OCTATKH ¢ OOJIBIINM YeM YKa3aHHbIH quana3on aroMos C, Hanpumep,
"(C1-Ce)-anxmn", COOTBETCTBEHHO, TAK)KE BKJIIOYAIOT AJIKUJIbHbIE OCTATKU C IPSMOIl
LEeMbI0 WM Pa3BETBJICHHbIE C OonpmuM KoiaudecTBoM atomMoB C, TO ecTh, B

COOTBETCTBHH C IIPUMEPOM, TAKKE aJIKUIIbHbIE OCTATKU ¢ 5 1 6 aromamu C.

3a MCKITFOYEHHEM CJIydaeB, KOraa yKa3aHO MHOE, B Cy4ae ¢ yrieBOAOPOIHBIMU
OCTaTKaMH, TAKUMH KaK aJIKUJIbHbIE, AJIKEHUJIOBBIE U aJTKUHUJIbHBIE OCTAaTKH, & TAKXKE B
cly4dae CO CJIOKHBIMU OCTAaTKaMU, HU3IIHNE YIJIEPOJAHbIE CTPYKTYPbI, Harpumep, ¢ 1 - 6
aTOMaMM yIjiepoja WM B CAy4dae C HEHACBIIEHHbIMU rpynmnamMud ¢ 2 - 6 atomamu
yIJIEpOAa, NPEANOYTUTEIbHBIMU SIBJISIIOTCS] QJIKUJIbHBIE OCTATKH, a TAK)XKE B CIydae CO
CJIO’KHBIMHM OCTAaTKaMHM, TAKUMH KaK aJIKOKCH, TaJOAJIKUI U T. 1., HAPUMEP, METUJI, STHIL,
H- VT U30MPOITIIL, H-, U30-, TPET- WJTH 2-OyTHII, MEHTUJI, TeKCUJI, KAK H-Te€KCHJI, U- TeKCHIT
U 1,3-quMeTwnOyTHII, TEenTHIIbI, TakKhe Kak H-TenTwi, |-merwnrekcmn u  1,4-
OUMETHIINISHTIUT,  QJKeHWI- W aJKHHWIOCTATKU  OOO3HAYalOT  BO3MOJKHBIC
HEHACBILEHHbIE OCTATKH, KOTOpPbIE€ COOTBETCTBYIOT AJKWIBHBIM OCTaTKaM, KOTOpPBIE
OTJIMYAKOTCS TEM, UYTO OHU COZAEPIKAT, IO MEHbLIEH Mepe, ONHY ABOMHYIO WIH TPONHYIO

CBA3b.

Tepmun "ankeHun" B YAaCTHOCTH, TaKKE BKJIIOYAET MPSMOJMHENHbIE WIN
Pa3BETBICHHbIE YIJIEBOJOPOIHBIE OCTATKH C OTKPBITOM LIETMbIO, UMEIOIIHE 0oJiee OHOM
IBOMHOM CBsi3U, Takue Kak 1,3-Oytanvienun u 1,4-nieHTaqueH, HO TaK)Ke aJlJICHIIbHbIE
WA KyMYJIEHUJIbHbIE OCTaTKU C ONHOH ujiau Oojiee KyMyJHPOBAHHBIMU JBOHHBIMHU
CBSI3sIMH, Kak, Hampumep, ajutenun (1,2-mpomamuenw), 1,2-Oyraguenwn u 1,23-
MIEHTATPUEHIUT. AJIKEHUJI O3HA4YaeT, HAMPUMEpP, BUHWII, KOTOPBIA MPHU HEOOXOIUMOCTHU
MOKET OBITh 3aMeIlleH JPYTrUMH aJKWJIbHBIMU OCTaTKaMmH, Hampumep, (HO He
orpanuuuBasick 3TuM) (C2-Ce)-ankenun, takoit kak areHun, 1-Iponenun, 2-ITponexun,
I-metunstenun, 1-byrenun, 2-byrenun, 3-byrenun, 1-metun-1-nponenun, 2-metun-1-
MPONEHUJ, 1-MeTUN-2-TPONEHUN, 2-METHI-2-TPONEHW, |-TIeHTeHWN, 2-NE€HTeHW!I, 3-
neHTeHw1, 4-neHrerun, 1-merun-1-0yrenmn, 2-metwi-1-0yrenun, 3-metwn-1-0yTeHun,
I-metun-2-0yrenwmn, 2-metun-2-0yteHun, 3-Metui-2-0yteHun, 1-metun-3-Oyrenun, 2-
MeTm-3-0yteHwn, 3-metmn-3-Oyrenwn, 1,1-mumerun-2-nponenwn, 1,2-numerni-1-
nponeHus, 1,2-numerun-2-nponenun, 1-stun-l-nponenun, 1-3tun-2-nponenun, 1-

TEKCEHWJI, 2-T€KCEHWJI, 3-TeKCEHWJI, 4-TeKCeHUN, S-rekceHun, 1-metun-1-nenrenun, 2-
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MeTuJI- 1 -neHTeHun, 3-Metui-1-nenrenun, 4-metun-1-neHrerun, 1-MeTun-2-neHTeHunnI,
2-MeTUJI-2-TIEHTEHUJ,  3-METUJI-2-TIEHTeHWJ,  4-MeTUJI-2-TIeHTEeHWI, 1-meTun-3-
MEHTEHW, 2-METUJI-3-TIEHTEHWJI, 3-MeTUI-3-NIEHTeHW, 4-MEeTUJ-3-TIeHTEeHW, 1-MeTuJ-
4-neHTeHWN, 2-MeTHI-4-TIeHTeHWI, 3-MeTui-4-neHTeHuns, 4-metun-4-nesrenmn, 1,1-
aumetnn-2-0yrennn, 1,1-mumernn-3-Oyrenun, 1,2-aumerwn-1-Oytenun, 1,2-mumern-
2-0ytenun, 1,2-numerun-3-Oyrennn, 1,3-qumerun-1-Oyrenun, 1,3-numMeTnn-2-0yTeHu,
1,3-numernn-3-Oyrenmn,  2,2-numerun-3-Oyrenun, 2,3-gumerwi-1-Oyrenwn, 2.3-
auMeTun-2-oyrenwn, 2,3-numetui-3-0yrenun, 3,3-aqumerin-1-0ytenwn, 3,3-IuMeTuI-
2-0yrennn, 1-3tmn-1-Oyrenwn, 1-3Tun-2-Oyrenmn, 1-stwn-3-Oyrenmn, 2-3Tui-1-
OyTtenun, 2-3Tun-2-0yrenu, 2-3Tun-3-0yrenun, 1,1,2-rpumernn-2-nponenwn, 1-3tui-1-

METUJI-2-NPONEHN, 1-3Tun-2-MeTui-1-nponenun u 1-3Tuin-2-MeTusn-2-nporneHunt.

TepmuH "ankuHuI" TakXke BKJIIOYAET NPAMOJIMHENHbIE WIIN pPa3BETBIICHHBIE
yTJICBOIOPOMHBIE OCTATKH C OTKPBITOU LEMbIO, HMEIoINre 0ojiee OMHONW TPOMHOH CBSI3U
WIA TakXkKe ¢ ONHOH win Oojiee TPOWHBIMH CBS3SIMH M OOHOHN Wik Oojiee OBOMHBIMU
CBsI35IMH, Kak, Harpumep, 1,3-Oyrarpuenun nim 3-neHtes-1-uH-1-un. (C2-Cs)-Ankunmn
O3Ha4vaeT Hanpumep, 3TUHWI, |-nponuHuid, 2-nponuHun, l-bytunwn, 2-bytunwnin, 3-
bytunun, 1-metun-2-nponunudi, 1-neHTUHWI, 2-NEHTUHWIL, 3-NIEHTUHW, 4-[IEHTUHWIL, 1-
MeTUI-2-0yTuHu, 1-metun-3-0ytunun, 2-metun-3-0yrunum, 3-metun-1-0ytunnm, 1,1-
OUMETUI-2-TIPONUHUT, |-3THi-2-IpONUHMI, |-TeéKCUHWI, 2-T€KCUHUJ, 3-TeKCUHWI, 4-
TEKCUHMJI, S-TeKCHHUJI, |-MeTHN-2-NEeHTHUHUJI, |-MeTuia-3-neHTuHuI, |-MeTtun-4-
TMEHTUHUI, 2-MeTHJI-3-TIEHTUHWI, 2-MeTHI-4-IIeHTUHWI, 3-MeTuJI- | -TTIeHTHHWI, 3-MEeTHII-
4-nieHTUHW, 4-MeTHI- | -eHTHHI, 4-MeTu-2-nieHTuHu, 1, 1-numerun-2-0ytunu, 1,1-
auMeTun-3-OytuHm, 1,2-numerni-3-0yTuaui, 2,2-1uMeTH-3-0yTuHuWI, 3,3-1uMeTuII-
1-Oytuann, 1-3THn-2-O0ytunmn, 1-oTun-3-OytuHwn, 2-3Tui-3-OytuHma u  1-3THi-1-

METUJI-2-TIPONTUHUIL.

Tepmun "umknoankun" o3Ha4aeT KapOOUMKINYECKYIO HACBIIIIEHHYIO KOJIBLIEBYIO
CUCTEMY C TMPEANOYTUTEIIBHO 3 - 8 KOJIBLIEBBIMU C aTOMaMH, HAIPUMEPOM,
LUKJIOMPOINJIOM, L[I/IKJ'IO6YTI/IJ'IOM, OUKJIOIICHTHUJIIOM 50)041 MUKJIOI'C€KCHIIOM,
AOMOJIHUTECJIbHO 3aMCIICHHBIMU, IMPU HeO6XOI[I/IMOCTI/I, NPpEANOUTUTEIIbHO BOOOPOAOM,
AJTKWJI, QJIKOKCH, LIHAHO, HUTPO, AJIKUJITHO, TAJIOAJIKUIITHO, TAJIOTeH, aJIKEHWI, aJIKUHIJ,
raJIOaJIKHII, aMUHO, AKUIIAMHHO, OUCaTKUIAMIHO, AJTKOKCUKAPOOHUII,
TUAPOKCUKAPOOHWMII, apHIIaJIKOKCHUKapOOHII, aMUHOKapOOHMII, aJIKMIIAMUHOKapOOHMIL,

LII/IKJ'IOaJ'IKI/IJ'IaMI/IHOKap6OHI/IJ'I. B cilyvdae, T1Ipu HGO6XOI[I/IMOCTI/I, 3aMCIICHHOI'O
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LUKJIOANIKUJIA, TAK)KE BKJIFOUEHBI IUKJINYECKHE CHUCTEMbl C 3aMECTHTENISIMU, MPUYEM
3aMeCTHTEIM C JBONHON CBS3bIO B LIUKJIOAJKHIBHOM OCTaTKE BKIIIOYAIOT, HAMPHUMED,
ANKUJIMICHOBYIO TPYINY, TaKyl Kak METHIuAeH. B ciydae, mpu HeOOXOAMMOCTH,
3aMEIIeHHOTO LMKJIOAJIKMIA, TaKXKe BKJIKOYEHbI MOJHLUKINYECKHe anu(paTHIecKue
cUCTeMbl, Kak, Hampumep, Ounmkio[l.1.0]0yran-1-un, Ounukio[1.1.0]0yran-2-un,
ourukio[ 2. 1.0]nenran-1-my, Ounukiao[1.1.1]nenran-1-wmn, 6utukio[2.1.0]Jnenran-2-u,
ounmkio[2.1.0JmeHTaH-5-wun, ourmkno[2.1.1]rexcu, Oounmkno[2.2. 1 rent-2-u,
Oounmkio[2.2 2Jokran-2-wi, Ounmkio[3.2.1]okraH-2-wi1, Ouukio[3.2.2 |HoHaH-2-uT,

aJaMaHTaH-1-un1 M agamMaHTaH-2-WJ, a TakXKe CHUCTeMbl, Kak, Hampumep, 1,1'-

2 2

Ou(mmxnonponun)-1-u, 1, 1'-Ou( LUKIIOTIPOITHIT )-2-HJT. BripakeHue "(C5-Cr)-
LUKJIOANKHUI"' O3HA4aeT COKpalleHHOe OOO3HaueHMEe LHKIOAJKWia ¢ 3 - 7 aToMamu

yriepoaa, B COOTBETCTBUU C NAUAIIA30HOM, YKa3aHHBIM JJI1 aTOMOB C.

B cnyuae 3aMelneHHOrO UWKIOATKUJIA CIHPOLMKIHYECKHE anupaTudeckue
CHUCTEMBI TAK>KE BKJIFOUAIOT, KaK, Hanpumep, cnupo[2.2 Jnent-1-un, cnupo[2.3 Jrexc-1-u,
cniupo| 2.3 |rexc-4-un, 3-cnupo[2.3 |rekc-5-un, cnupo[3.3]rent-1-un, cnupo[3.3 |rent-2-

HJI.

"[{uknoankeHua" O3HadaeT KapOOLMKINYECKYI0, HEApOMATHUYECKYIO, YaCTUYHO
HEHACBIIEHHYIO KOJIbLIEBYIO CUCTEMY, IPEANOUYTUTENBHO ¢ 4 - 8 aroMamu C, Hanpumep,
l-uknoOyTenu,  2-uMkaIOOyTeHWN,  |-IUKJIONEHTEeHW,  2-LUKJIONEHTeHWI,  3-
LUKJIOTMIEHTEHUJI, UJIA |-LIUKJIOTEKCEHWNI, 2-IUKJIOTeKCeHWN, 3-IuKiaorekceHun, 1,3-
LUKJIOTeKCAAUEHWI, Wi  1,4-IUKJIOreKCaAueHW1, MpUYeM TaKXe  BKJIIOUYEHbI
3aMECTUTEI C JIBOMHOH CBS3bI0O B IIUKJIOAJIKEHUJIBHOM OCTaTKe, Hampumep,
ANKWJIMIEHOBAsl TPYINa, Takas Kak MeTuiuaeH. B ciydae, mpu HeOOXOIUMOCTH,
3aMEIEHHOr0 LUKJIOAIKEHHIIA, COOTBETCTBYIOIIUM 00pPa3OM MPUMEHSIIOTCS TOSICHEHUS

K 3aMC€IICHHOMY LUKJIOAJIKHITY.

Tepmun "anmkumunpen", Hampumep, Takke B ¢opme (Ci-Cio)-ankwnunena,
O3HA4aeT OCTATOK YIVIEBOJOPOJHOIO OCTATKA C MPsIMOM WJIM Pa3BETBIECHHON OTKPBITON
LETbIO, CBSI3aHHOTO JABOMHOW CBsA3bl0. Ilo cBOell mnpupoae B KauecTBE MeCTa
MPUCOCIMHEHUS AJKUJIUACHA BO3MOXKHBI TOJIbKO TIOJIOXKEHUSI B PacCCMAaTPUBAEMOM
OCHOBHOM BEIIECTBE, B KOTOPBIX ABa aToMa H MOTyT ObITh 3aMEHEHBI JBOWHON CBS3BIO;
octatkamu siBistorcs, Hanpumep, =CHz, =CH-CH3, =C(CH3)-CH3, =C(CH3)-C2Hs nnn
=C(CyHs)-C,Hs. LuknoankuanaeH o3HavaeT KapOOUMKINYECKHI OCTATOK, CBSI3AHHBIN

JIIBOMHOM CBSI3bIO.
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"AnKokcHankun" O3HavaeT OCTaTOK, CBSI3aHHBIM uepe3 aJKWIbHYIO Tpymmy, a
,,AJIKOKCHAJIKOCH» O3HA4aeT AJKOKCHAJKIJIbHBIH OCTAaTOK, CBA3aHHBIA uepe3 aToM
KUCJIOPOJia, HAaIpUMep, (HO HE OTPaHUYHBAsACh 3THM) METOKCHUMETOKCH, METOKCUITOKCH,

9TOKCUSTOKCHU, METOKCHU-H-TIPOIMUIIOKCH.

"Apunankun" o3Hauaer "OCTaTOK, CBA3aHHBIA C AJKWIBHOW TIpyImoi",
"rerepoapuyiankmi” O3HAYaeT TIeTEePOAPUIIBHBIM OCTATOK, CBA3AHHBIN C aJNKHJIBHOU
IPYMNIIOH, U "reTepoLMKINIANKII" O3HaYaeT reTepOLMKIIMIbHBIN OCTATOK, CBSI3AHHBIN C

AJIKUJIBHOW TPYIIION.

"[{uknoankunankua" O3HauaeT CBS3aHHBII uepe3 aJKWIbHYK T[PYIIy
LIUKJIOAJKUIBHBI ~ OCTaTOK,  Hampumep, (HO HE  OTrPaHUYHBASACH  ITHM)
LUKJIONPONTUIIMETIII, LUKJIOOYTUIMETIII, LUKJIONSHTUIMETIII, LIUKJIOTeKCHIMETII, |-
LHUKJONPONUIIAT-1-17, 2-0UKIonponuias3T-1-un, 1-nukiaonponunnpon-1-un, 3-nukio-

MPOMUIIIPON-1 -1

CornmacHo wu300peTeHHI0 "TaloaNKUATHO" O3HAa4YaeT - OTHASIbHO WM Kak
KOMIIOHEHT XHUMHUYECKONW TIpymnmbl - TMPAMOJUHENHHBIM WM pa3BEeTBIEHHBIA S-
rajIoreHaJIKIIL, MpeAnoYTHTeabHO ¢ 1 - 8, un ¢ 1 - 6 aromamu yriepoaa, Takoit kak (Ci-
Cs)-, (C1-Co)- mmu (C1-Cy)-T'anmoankuntuo, Hamnpumep, (HO He OTrPaHUYHBASICH ITHM)
TpudropmeTunTHO, neHradgropaTUATHO, AUdTOpMeTH, 2,2-audropaT-1-nnruo, 2,2,2-

au¢Topat-1-unruo, 3,3,3-npon-1-nitno.

"Tanouuknoankun" O3Ha4aeT 4YaCTUYHO MM MOJHOCTBIO  3aMEILEHHBbIH
OJMHAKOBBIMH WJIM PAa3IMYHBIMH aTOMaMu rajorena, kak, Hanpumep, F, Cl u Br, wm
raJIOAJIKIIIOM, KaK, HapuMep, TPUPTOPMETHIIOM HWITH TUPTOPMETHIIOM LIUKJIOAKUIT UITH
LUKJIOAJIKEHWI, Harnpumep, |-¢propuukionpon-1-nn, 2-¢propuuknonpon-1-wr, 2,2-
mudropuukionpon-1-un, 1-¢propuuknodyr-1-un, 1-tpudropmernnmukionporn-1-wm, 2-
tpudropmeTrmkIonpon-1-mwr,  1-xjaop-uukinonpon-1-ui,  2-XJIOPUUKIONPOI-1-1,

2,2-nuxopuukionpon-1-wi, 3,3-1udTopuukio0yTuI,

Ecnu coenuHeHHMs TOCPEACTBOM BOIOPOJHOTO CIBUTa MOTYT OOpa3OBbIBATH
TayTOMEPBI, KOTOPbIE CTPYKTYPHO (OpMabHO He ObUIH Obl OXBaueHbI 001IEe (hopMy IO
(), To 3TH TayTOMEPHI, TEM HE MEHEE, BKJIIOYEHBI B ONpEAeNIeHIe COSTNHEHUsT 00Imei
¢dopmel (I) cormacHo H300PETEHHIO, €CJTH TOBKO MPEIMETOM PACCMOTPEHUS HE SIBJISIETCS

KOHKpEeTHBIH TayToMep. Tak, Hampumep, MHOTHE KapOOHWJIbHbIE COENUHEHHS MOTYT
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NPUCYTCTBOBaTh Kak B KeToopMe, Tak U B €HOJBbHOH (opme, mpuuemM ode (Ppopmbl

OXBaTBIBAIOTCSI ONpesieNieHneM coennHeHus oouen popmysl (I).

B 3aBucuMoOCTH OT THNA U CBA3H 3aMeCTUTENeN coenuHeHus oomei popmysl (I)
MOTyT TNPHCYTCTBOBaTh B BHAE crepeonzomepoB. Hacrosmias obmast dopmyna (1)
BKJIIOYAET B ce0s1 BO3MOXKHBIE CTEPEOM30MEPBI, KOTOPbIE ONPENENIOTCS HA OCHOBAaHUU
CBOEW  KOHKPETHOW TpexmepHOH  (OpMbI, KakK, Hamnpumep, OSHAHTHOMEPHI,
nuactepeomepbl, usomepel Z u E. IlpucyrcTByror, Hampumep, oaHa wiu OoJjee
AJIKEHWJITPYIII, COOTBETCTBEHHO, MOTYT BCTPEYAThCs quactepeomMepsl (n3omepsl Z u E).
[TpucyTcTBYIOT, Hampumep, OAMH WU Oojiee aCUMMETPHUYECKHX aTOMOB YIJIEpOna,
COOTBETCTBEHHO, MOT'YT BCTPEYaThCsl SHAHTHOMEPHI U 1uactepeomepbl. CTepeon3omepsl
NOJIYAKOT U3 CMECeH, BOSHUKAOLINX B MPOLIECCE MONTyUYEHHs], OOBIYHBIMH CITIOCOOAMHU
pasnmeneHusi. Xpomarorpaduyeckoe paslneleHHe MOXKHO  BBINOJHATH KaKk B
AHATUTUYECKOM MacimTade sl  ONpedeNieHHss HSHAHTHOMEPHOrO W30BITKA WK
IMAaCTEPEOMEPHOr0 M30bITKA, TaK M B MpENapaTHBHOM Macmirabe Uil MOJY4eHUS
UCTIBITYEMbIX O0pa3moB [Jis1 OMOJOTHMYECKHX HCMbITaHUH. Tak ke CTepeon3OMephl
MO’KHO TMOJIy4aThb CEJIEKTUBHO IyTE€M IIPOBEAEHUS CTEPEOCETEKTUBHBIX pEaKLMi ¢
UCTIONIb30BAHMEM  ONTHYECKH  aKTHBHBIX  MCXOOHBIX  MATe€pPHaJOB  W/HIK
BCIIOMOTATEJIbHBIX BEINEeCTB. TakuM 0Opa3zoM, H300peTeHHe TakKe OTHOCHTCS KO BCEM
cTepeon3oMepaM, NPeayCcMOTpeHHbIM oOmiel (opmynoii (I), HO He yka3aHHBIM B HX

KOHKPETHOH cTepeodopMe, a TAKKE UX CMECSM.

Ecnu COCOAUHEHU MOJYYarOT B BUAC TBEPAbIX BEIIECTB, UX TAaKXKE MOXXHO
OYUCTUTDH MOCPCACTBOM ICPCKPUCTAJIIM3alU WX BbIBaApUBAHHA. Ecmu OTACJIbHBIC
COCAUHECHUA (I) HEJIb34 Y AOBJIETBOPHUTECIBHO JOCTYITHBIMU MOJYYHUTb OITMCAHHBIMH HUKE

croco0aMH, UX MOJIYYAKOT MyTeM AepUBaTH3ANH APYTHX coenrHeHuit (I).

B cBsi3u ¢ BeIeneHneM, OYUCTKON U Pa3fieIeHUEM CTEPEON30MEPOB COSTUHEHN
obmeit ¢opmyner (I) paccMaTpuBarOTCsT CHOCOOBI, KOTOPBIE XOPOIIO H3BECTHBI
CMeLHAINCTaM B paMKaX aHAJIOTHYHBIX CIydaeB, HapuMep, GU3NUECKUe METOIbI, TAKHE
KaK KPUCTAJUIM3ALUS, Xpomarorpaduueckue MeTonbl, B OCOOEHHOCTH KOJIOHOYHAS
xpomarorpadpus u BOXX (Bpicokast KHIKOCTHAs xpomarorpadusi mox AaBiIeHHEM),
AMCTHJUISALNS, B COOTBETCTBYIOLIUX CITy4asix, IPH MOHMKEHHOM JaBJICHUHU, SKCTPAKLHSI
U JIPyTUe METOIbl, B COOTBETCTBYIOIIUX CJIy4YasiX OCTABLIMECS CMECH OOBIYHO MOKHO
pasoenuTh XpoMaTorpa@uYeckuM pasfesieHUeM, HampuMmep, Ha XUPAIbHBIX TBEPABIX

(I)asax. HJ’IH npenapaTuBHbIX KOJINYCCTB UJIM B IIPOMbBIIIJICHHBIX Macinradax noaAxXoaAT
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TaKW€ METOIbl, KaK KPUCTAIM3ALMsA, HApuMep, AUAaCTEPEOMEPHBIX COJIEH, KOTOpbIE
MOTYT OBITb TOJIyUY€HBI W3 JUACTEPEOMEPHBIX CMeCell C ONTHYEeCKH aKTHBHBIMHU

KHCJIOTAMU U, IIPU HAJTUYHUU KUCJIOTHBIX I'PYIIIL, C ONTHYCCKHU aKTUBHBIMU OCHOBAHUSIMU.

Cunres NIPOU3BOAHBIX [(1,5-mudennn-1H-nupazon-3-mn)okcu|ykcycHOMH

KUCIIOTBI 001mei ¢popmyisl (1)

\
(RY; AN )

(R,

IIpoussomnbie  [(1,5-mu¢enun-1H-nrpa3on-3-mi)OKCH|yKCYCHOH  KHCJIOTBI
obmeit popmybl (1) cornacHo U300pPETEHUI0 MOTYT OBITh IMOJYYEHBI ¢ UCIIOJIb30BAHUEM
U3BECTHBIX CMOCOOO0B. Vcronb3yeMble 1 UCCIENOBAHHbBIC MTyTH CUHTE3a HAYMHAKOTCS C
KOMMEpYECKH JIOCTYIHBIX MJHM JIETKO MOJYy4YaeMbIX 3aMEINeHHbIX 3-(eHUIPOn-2-
KUCJIOT WJIM 3aMELICHHBIX KOPUYHBIX KHCIJIOT, M3 COOTBETCTBEHHO 3aMEINEHHbIX
CIIOXHBIX 3(PHUPOB 3-PeHMIIPOn-2-KUCIOTHl WINM 3aMELIEHHBIX 3()HUpPOB KOPUUHON
KUCJIOTBl U KOMMEPYECKH JOCTYITHbIX XUMHUYECKHX BEIIECTB, TAKHX KaK 3aMEIeHHBIC
(beHUITUAPA3UHBI U 3aMELICHHbIE HOOCH30JIbI.

Ipynner R, R?, R®, R*, m, n u p obmeii popmynst (I) Ha mpuBeneHHON Huxke
CxeMe HMEIOT paHee OINpe[e/ieHHbIe 3HAUEHHs, €CJAM OHH, MOMUMO IPOYEro, He

OMpPEACIICHBI B KAYECTBE MPpUMEPA.

Cunres coenunenusi oOmeit ¢opmynsr (Ia) cormacHO U300peTEHUIO
OCYILIECTBISIETCS MMOCPEACTBOM peaknuuu coequHeHus ooOmer ¢opmynsl (II) ¢
coenuHeHneM ooOmmel gopmyinel (III) B mprcyTcTBHM OCHOBaHUS, TAKOTO Kak KapOOHAT
Kanusi. Peakuiys npeanoYTUTeNbHO IpoTekaeT B AuanasoHe temmnepatyp 0°C - 120°C B

MOIXOMSIIEM PACTBOPHTENIE, TAKOM KaK alleTOHUTPHI (CM. cxemy 1).
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OH o)

\ 0 R
/N / (R) / \N
N + (o) N N/
X
R3

(R, (R,
()] (1 (1a)

/

rne X = rajored, u R= (C1-C4)-amkui.
Cxema 1.

Cunte3 coenunenuii obmer Qopmyner (II) mpomcxogut 3a cuer aMuUAHOTO
CBSI3BIBAHUSI C TMOCNEAYIOIEH MUKIn3anueil Kucnorel obmer ¢opmynsr (IV) ¢
THIporaioreHuaoM ¢eHmruapasuna odmei Gpopmyist (V) B IPUCYTCTBUH CBSI3YIOIIETO
areHTa, Takoro kak T3P, muuumknorekcunkapboguumun, N-(3-IuMeTHIaMAHOTPOITHII)-
N ->TrnkapOonuumMur, N,N’-kaOOHUIAUUMUIA30JT, XJIOpUI 2-x7op-1,3-
OUMETHIIUMUIA30Jus Wik Honua 2-xJiop- 1 -metmmmupununus (cm. Chemistry of Peptide
Synthesis, Ed. N. Leo Benoiton, Taylor & Francis, 2006, ISBN-10: 1-57444-454-9).
HNMmoOnnn3oBaHHbIE Ha TIOJIMMEPE PEareHThl, TaKue Kak AULUKIOreKCUIIKapOOIUIMHUL,
CBSI3aHHBIH C IOJIMMEPOM, TaKXKe IOAXOMAT ISl YKA3aHHOM peakLUH COYeTaHMUS.
Peakuuio mpennoyTUTENbHO BBIMONHAKT B AuanazoHe temmneparyp 0°C - 80°C B
MOIXOSIIEeM PAacTBOPHUTENE, TAKOM Kak AUXJIOpPMETaH, aueToHUTpmi, N, N-numeru-
dopmMamMua WM 3TUJIALETAT U B MPHUCYTCTBUU OCHOBAHUS, TAKOTO Kak, Harmpumep,
tpusTwiaamus, N, N-guuzonponwmdtunaMud win 1,8-nuazaduiukio|S.4.0]lyunen-7-1eH
(cm. Cxemy 2). Ycnosus coderanus T3P onwmcanbl B pabore Organic Process Research
& Development 2009, [3, 900-906. B xadecTBe aJlbTEpHATHBBI TAJOTCHUAY
denuwnruapasuna odmeit Gopmyssl (V) B paMkax peakiuud MOKET HCIOIb30BAThCS

COOTBETCTBYIOIIMM 00pa3oM 3amerneHHbId pennnrunpasus (VI).
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Cxema 2.

Cunre3 coemuHenuii obmeil gopmynbel (IV) MOXKET OCYIIECTBIATHCS MyTEM PEAKIHU
coequHenus: odmeit Gpopmynsl (VII) ¢ mponmonosoii kucnoroii (VIII) ¢ nobasnenuem
JIOCTaTOYHOTO KOJIMYECTBA KaTAJIN3aTOPa HA OCHOBE NEPEXOAHOT0 METAIUIA, B YACTHOCTH
NaJUTaIUEeBbIX KaTaJIN3aTOPOB, Takux Kak namwtaauii(0)rerpakuc-(tpudenundocdun)
Wi auanerat nawaaua wim  ouc(tpudennndocun)mamnaani(ll)muxnopun  wim
HUKEJIEBbIX  KaTalu3aTOpOB, Takwe Kak  anerwnaneroHar  Hukemi(ll)  wmm
ouc(tpudenmnpocun)uukens(ll)xmopua, NPEeANOYTUTETBHO TPU  MOBBIIIEHHON
TEMIIEpaType B OPraHUYECKOM PacTBOpUTENE, Kak, Hampumep, 1,2-TUMETOKCUITaH WU
N,N-gumerundpopmamug (cxema 3). Ocrarok «M» 03Ha4aeT, HapUMep, MarHui, IUHK,
ot i Hatpuid. OOBIMHO NPHMEHSIOTCS METOAbI KPOCC-COYETaHMs, KOTOpbIE
onmcanbl B R. D. Larsen, Organometallics in Process Chemistry 2004 Springer Verlag, B
I. Tsuji, Palladium Reagents and Catalysts 2004 Wiley, 8 M. Belier, C. Bolm, Transition
Metals for Organic Synthesis 2004 VCH-Wiley. [Ipyrue noaxopsiire MeTOAbl CUHTE3a
onucanbl B Chem. Rev. 2006, 106, 2651; Platinum Metals Review, 2009, 53, 183;
Platinum Metals Review 2008, 52, 172 u Acc. Chem. Res. 2008, 41, 1486.

o]

OH
1 [ &
4 OH
wn vim (V)

Cxema 3.
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Cunte3 xucnor obmeit ¢opmynsr (IX) oOCyHIeCTBISIIOT TyTeM OMBLICHUS
coenuHeHust oOmei ¢opmynsl (la) B cooTBeTCTBMM C METOAAMH, H3BECTHBIMU
CTHEeLMANINCTaM B JAHHOM OOJNACTH, UM aHAJIOTMYHBIMU METOAAMH, KaK IMTOKA3aHO HIDKE
Ha cxeMe 4. OMbUIeHHE BBINOJHSAOT B IPUCYTCTBUM OCHOBAHMS WM KUCJIOTHI JIprouca.
B kxauyecTBe OCHOBaHHSI MOXKET BBICTYNATb TMAPOKCHUAHAS COJb LIEIOYHOTO MeTaJlia
(HampuMep, JMTHUS, HATPUS WIA Kajusl), a PEeaKIHs OMbBUICHHUS MPEANOUYTUTEIBbHO
MpOTEeKaeT B JUara3oHe Temrepatyp oT komHaTHOH no 100°C. B kayecTBe KHCIOTHI
Jlprorica MOXKET BBICTYNaTh TpuOpomun Oopa, a peakius MPOBOAUTCS B JHANA30HE

temnepatyp ot -20 no 100°C, npennouturensHo ot -5 1o 50°C.

\ \
(R1)“ s (R1)“ Vs

R2 2
R (la) R (1X)

rae R= (C1-Cs)-anxun
Cxema 4.

Cunres coenuHenuit obmeit popmybl (X) no n300peTEHUI0 TPOUCXOIUT MyTEM
sTepudukanu Kucaotsl odmeit ¢popmyist (IX) co cnuprom obueit popmynsr (XI) B
NPUCYTCTBHH CBSA3YIOIIErO areHTa, Takoro kak T3P, munuknorexkcuikapbonuumua, N-
(3-mumerunamunonponun)-N->tunkapboauumua, N, N'-kapOOHUITUUMHUIA30JI, XIJIOPH
2-xj0p-1,3-TUMeTUIUMHUIA30IMST WKW Homaua  2-XJiop-l-MeTunnupuauHust  (CM.
Chemistry of Peptide Synthesis, Ed. N. Leo Benoiton, Taylor & Francis, 2006, ISBN-10:
1-57444-454-9). HMMOOWIM30BaHHbIE HAa TIOJMMEPE pEAareHThl, Takhue Kak
IULHKIOTEKCHIIKAPOOIUUMHUI, CBS3aHHBIH C TOJIMMEPOM, TAaKKe TOAXONAT IS
YKa3aHHOHN pPeakIy COYeTaHMs. Peakiio MpearnoYTUTENbHO BBITOJIHSOT B UANa30HE
temrniepatyp 0°C - 80°C B monmxopsineM pacTBOPUTENE, TAKOM KakK IUXJIOPMETAaH,
anieroHuTpud, N, N-numernun-GopMaMu UM STUIALIETAT U B IPUCYTCTBUN OCHOBAHMS,
TAKOTO Kak, Hampumep, TpudTWiIamMuH, N,N-muuzonpormisTwiamMuH win 18-
nrazadunukio[S.4.0lynnen-7-uen (cm. cxemy 5). Yenosusi coueranus T3P onucansl B

pabore Organic Process Research & Development 2009, 13, 900-906.
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OH o

R OH
R7); N + R R); N

2
. (1X) X1y & x)

rae R'= (C1-Cyq)-anxun
Cxema 5.

Cunte3 3-rugpokcunupaszona obmeit dopmynsl (II) moxer ampTepHaTHBHO
OCYIIECTBISITHCS IyTEM OKHUCIIEHHsI coenuHerus odmeit ¢popmysl (XII) B mpucyrcTBun
rajJoreHua skenes3a, Ttakoro kak xjopun skenesa (III). Peakums mpenmouturensHO
npotekaeT B Auanasone temneparyp 0°C - 120°C B nmoaxonsliiemM pacTBOpPUTENIE, TAKOM

Kak 1,2-nuxmnopartas, aneroHuTpui, N, N-numerunformamid unmm stusnanerat (Cxema 6).

0o OH

/

\
R! NH 1 N

oy R m (R

Cxema 6.

Coenunenus obmeii popmybl (XII) moay4ar0T aMUIHBIM COYETAHUEM KHCIIOTHI
obmeii popmynsr (XIII) ¢ apunruapasuHom obmeit Gopmynsr (VI) B mpucyrcTBun
aMHIIHOTO CBSI3YIOIIEro areHra, Takoro kak T3P, munuknorekcunkapbopmmumun, N-(3-
auMeTHIaMuHonporun )-N -atunkapooguumun, N, N -kaOOHUIIUUMUIA30I, XJIOpUa 2-
xJjiop-1,3-auMeTrnumMunaszonust wim wonua 2-xnop-1-mernnmupunuaus (cm. Chemistry
of Peptide Synthesis, Ed. N. Leo Benoiton, Taylor & Francis, 2006, ISBN-10: 1-57444-
454-9), n nmocnenyromed nukausanuel. MIMMoOUIM30BaHHbBIE HA TIOJUMEPE PEAreHTH,
TakMe KaKk MMMOOWJIM30BAHHBIM Ha TOJMMEpE IULMKJIOTEKCHIKAPOOAUUMUI, TaKXkKe
NOIXONAT JUJIsI JAHHOM PEaKLMH COYeTaHHs. Peakiysi mpeanodYTUTENbHO NMPOTEKAET B

nuanasone temmneparyp 0°C - 80°C B mnoaxonsueM pacTBOpPUTENE, TaKOM Kak
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IUXJIOPMETaH, aueToHuTpui, N, N-mumerundopaMui WM 3TUJIALIETAT, a TaKXKe B
NPUCYTCTBHMM  OCHOBAHHUS, TaKOro  Kak, Hampumep, TpUITUIAMuH, N, N-
AUU30NpOMITIIIAMUH Wik 1,8-nquazabuimkno[5.4.0]yanen-7-uen (cm.  cxemy 7).
Venosus cesisbiBanus nentuaa T3P omumcanbl B pabore Organic Process Research &

Development 2009, 13, 900-906.

NH
L
N 1 NH
/ OH (R N
®Y); " _

(R,
(xim 1) xR

Cxema 7.

N30panHbIe monpoOHbIe MPUMEPHI CUHTe3a coenHeHus oomel ¢popmysl (1) mo
M300pETEHNI0 TPEACTABJICHbI HIDKE. Y Ka3aHHbIE HOMEpPa NPUMEPOB COOTBETCTBYIOT
HyMepanuy, npuBeaeHHon B Tabmunax 1.1 — 1.77 ke, CieKTpoCKONMMYECKUE TaHHbIE
'H-AMP-, PC-AMP- u ""F-SIMP, koTopble NpUBENEHbI Jsl XMMUYECKHX MPUMEPOB,
ONHUCAHHBIX B IPUBEAEHHbIX HIbke ab3auax, (400 Mru npu 'H-SIMP u 150 Mru npu C-
SAMP u 375 Mru npu “F-SIMP, pacteopurenu CDCls, CD3OD unmu ds-IMCO,
BHyTpeHHUI1 craHmapT: Terpamermncunan & = 0,00 uwacteli Ha MIIH), MONYYWIH C
ucrojib3oBaHueM npudopa ¢upmbl Bruker, m mpeacraBieHHblE CUTHAJIBI HMEIOT
creayroIue 3HaueHus: br = mmpokuii; s = cuHret, d = nyonert, t = Tpurmier, dd =
nBoviHou nyoset, ddd = nyGnerT nBoiiHOrO nyOseTa, m = MyJIbTUILIET, ( = KBApTET, quint
= KBHMHTET, SeXt = CEKCTET, sept = centeT, dq = ABOIHOM KBapTeT, dt = MIBOWHOM TPUILIET.
B cnyuyae co cMechrO IMACTEPEOMEPOB MPHUBOIATCS JIMOO 3HAYHUMBIE CHUTHAJBI 000MX
IMacTepEeOMepOB, TNOO XapaKTEePHbII CUTHAI OCHOBHOTO nuacrepeomepa. CokpareHus,
KOTOpbIE HCIOJB3YIOTCSA Uil OOO3HAUEHHs] XUMHUYECKUX TPYII, UMEIT, Harmpumep,
cnenyromue 3Hauenuss: Me = CHs, Et = CHyCHs, t-Hex = C(CH3):CH(CHs3)z, t-Bu =
C(CHs3)s, n-Bu = HepasseTBieHHbIH OyTwii, n-Pr = HepasBeTBIeHHBIH mpomwi, i-Pr =

pa3BeTBICHHBbIN Mponu, c-Pr = nuknonponui, c-Hex = nukinorexcus.
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IIpumeps! cuHTE3A!
IIpumep cuntesa Ne: 1.48-32

Crapusa cunresa 1: 3-(4-xmop-2-¢propdennn)-N'-(2,4-nuxnop¢enmn)nporn-2-

HHruapasun

Cl
Cl

3-(4-xn0p-2-¢pTopdenmn)npon-2-kucnory (2,98 r, 15,00 mmons, 1,0 3xBUB.) U
JAM® (0,10 m, 1,35 mmons, 0,1 sxBuB.) pactBopsuii B AXM (120 mi) 1 oxJakiain Ha
nensiHoit 6ane o 0°C. K pactBopy nmopuusiMu no6aBiisiii okcamurxiopun (2,28 r, 18,00
MMoJib, 1,2 5xBUB.) BHUMaHMe: BO3MOKHO oOpasoBaHue ra3oB! 3arem jensHyro OaHrO
yOupany, a peakLHOHHYIO CMECh MepeMelINBaIl B TeueHHe | 4aca Mmpu KOMHATHOW
temneparype. [locie 3Toro pacTBOpUTENb YAAISUIN B BAKYYME, & OCTATOK PACTBOPSUIN B
JAXM (150 mu). B pactBop nobasisiu (2,4-guxnopdennn)runpasut (5,31 r, 30 Mmmob,
2,0 sxBuB.) u TpmwdmwiamuH (3,04 r, 30,00 mMMomb, 2 5KBUB.), U TNepPEMEIINBAIU
PEAKLIMOHHYI0O CMeCh B TeueHHe 4 4YacoB IPU TeMIepaType OKpYKarolued Cperbl
Peakimonnyro cmech skcrparupoBanu Bomoit (150 mu). Bomnyro a3y amBaxel
skctparupoBaiu JIXM (200 mi). KoMOuHHpOBaHHBIE OpraHuveckue Gpa3bl CYLIMIA HaL
cyab(haTOM HATPHSI, & PACTBOPUTEND YA B BakyyMme. 3-(4-xnop-2-propdenmn)-N'-
(2,4-nuxnopheHn)npon-2-uHIrHAPA3UA BbIASIUIN B BUae Oeoro TBepAOro BelecTBa

(3,20 1, 59 % Teop. BbIX.). 'H-SIMP (400 MTI'1i, IMCO-d®3, u./mnn.)

Cramus  cuHtesa 2.  5-(4-xyjop-2-¢propdenmn)-1-(2,4-quxnopdennn)-1,2-

nuruapo-3H-nupaszon-3-ox

Cl
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3-(4-xn0p-2-¢pTopdenmn)-N'-(2,4-nuxnoppennm)npon-2-unaruapasun (2,86 ,
8,00 mmoub, 1,0 3xBUB.) pacTBOpsIM B n-OyTaHoie (60 M), mOcie 4ero npyu KOMHATHON
Temneparype nodasmisanu kapOonar kanus (1,66 r, 12,00 mmons, 2,0 skBuB.) PactBop
CTAHOBHJICS] PO30BBIM ITPUMEPHO uepe3 15-30 MUHYT, U MOJyHaloch TBEPAOE BELIECTBO
OexxeBoro LBera. PeakIMOHHYI0O CMeCh HarpeBajid A0 KUIEHUS B TEYEHHE 2 4YacoB,
OXJIAXIJIA 10 KOMHATHOM TeMIIepaTyphbl, a pACTBOPUTENb YAAIAIN B BakyyMe. OcTaTok
pactBopsuiu B JIXM (150 mur) u Boxe (100 mut). 3atem opranudeckyro a3y mpOMbBIBAIN
HACBHIIEHHBIM PAaCTBOPOM XJIOPHJA HATPUs, BBICYIIMBAIN HAJ CyJIb()aToM HATpus, a
pacTBOpUTENb yAAsUIM B Bakyyme. OCTaTKM OYHCTHIM C TIOMOIIBK) KOJIOHOYHOM
xpomarorpadpuu  (rpagueHT 3(GUpP YKCYCHOH KHCJIOTBI/TENTaH). 5-(4-xnop-2-
dbropdenmn)-1-(2,4-nuxnopdenun)-1,2-nuruapo-3H-nupa3on-3-oH BBIASIUIN B BUJE
TBepnoro Bemectsa Gesxesoro nsera (1,53 T, 71 % teop. Boix.). 'H-SIMP (400 MHz,
DMSO-d° §, ppm)

Cragust cuntesa 3: stui-{[5-(4-xmop-2-propdennn)-1-(2,4-nuxnopdenrn)-1H-

nupaszon-3-mijokcu janerar (IIpumep cunresa 1.47-32)

Cl
Cl

Cl

1-(4-xnopdennn)-5-(2,4-nudproppenmn)-1H-1,2,4-rpuazon-3-on (1,7 r, 5,53
mmoJib, 1,0 skBuB.) u kapboHnat kajwms (1,53 r, 11,05 MMoub, 2 3KBUB.) CYCIIEHANPOBAIH
B atieToHuTprie (20 MJT) ¥ 3aTEM CMEIIAJTH C 3THJIOBBIM 3(QUPOM OPOMYKCYCHOM KUCIIOTBI
(0,48 1, 6,63 mmonb, 1,2 skBuB.). [Tocie 3TOro CycneH3uo nmepeMernBail B TEUeHUE
HOYM TIPH KOMHATHOW TemImeparype, OT(QUIBTPOBAIM OT TBEPAOrO BELIECTBA U
MIOMECTHJIIN PEAKIIMOHHYIO CMECh B BakyyM. OCTaTKH OYMCTHIIN C TOMOIIBIO KOJIOHOYHOH
xpomarorpadpuu (rpagueHT >QuUp YKCYCHOH KUCIOThI/TenTaH). 3Twi-{[S5-(4-xmop-2-
dropdpernn)-1-(2,4-nuxnopdennn)-1 H-nupazon-3-mi|okcu § BeIAeTWIN B BUJIE

6ecupernoro macha (1,62 r, 76 % Teop. Boix.). 'H-SIMP (400 MHz, CDCls 8, ppm)
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Cramusi cuntesa 4: {[5-(4-xmop-2-¢propdennn)-1-(2,4-nuxnopdenwn)-1H-

nupa3on-3-mijokcu j ykeycHast kucnora (Ipumep cunresa 1.48-32)

0
—>—OH
O

!\
N/
cl
cl

Cl

Metun-{[1-(4-xnopdpennn)-5-(2,4-mudpropdpennn)-1H-1,2,4-tpuazon-3-
wiokcu janerar (1,6 r, 4,21 mmonsb, 1,0 skBuB.) u ruapokcun jurtus (101 wmr, 4,21
MMOJIb, 1 5kBUB.) pacTBopui B cmecu TI ®@/Bona (7:2, 20 min) 1 3aTeM nepemernuBaiu 1
9 [IPY KOMHATHOH Temneparype. PeakIMOHHYI0 cMeCh MOMECTHSIN B BakyyM. OcCTaTok
pacTBopsiiv B BoAe U noBoawiau A0 pH = 2 ¢ nomowbsto 2 M CONsiHON KUCIOTBL, MPUYEM
B OCaJIOK BBINA/IAET CBETJIO-XKENTOE TBepAoe BeiecTBO. OCcagok OTCAChIBAIN U CYLIHIIN
npu Temneparype 55 °C B BakyyMHOM cyiiuiabHOM mkady. {[1-(4-xnopdpenmn)-5-(2,4-
mudroppenun)-1H-1,2,4-tpuazon-3-uioKCH } yKCYCHYIO KHCIIOTY BBIIENUIM B BHUAE

CBETJIO-KeTOro TBepaoro seuiectsa (1,44 r, 92 % Teop. BbIX.).
'H-AAMP (400 MHz, DMSO-d° 8, ppm)

ITo aHamoruu ¢ MpUBENEHHBIMHU BBIIIE U B COOTBETCTBYIOIIEM MECTE PUMEPaMHU
MPOU3BOACTBA U ¢ y4eToM oOmieit mHdpopmaumu o npousBoxactee [(1,5-mudenunn-1H-
MUPA30JI-3-WI)OKCU|YKCYCHONM  KUCJIOThI  MPOU3BOJHBIEN TOJYYHJIA  CJIEAYIOIIUE

COCIUHECHUA:

(1)
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Tabmuua 1.1: IlpeanoururensHbiMu coequHeHusMHu Gopmynsl (1.1) sBustroTCS
coenunenust L[.1-1 — [.1-53, B koropbix () wuMeeT 3HAuUEHHUs, YKA3aHHbIE B
cootBercrBytowieit crpoke Tadmumel 1. Coenunenus 1.1-1 - 1.1-53 Tabmuue! 1.1, Takum

o0pasom, ompenessiFoTCs 3HaYeHHeM COOTBeTCTByroLMxX 3amuced Ne 1 - 53 mis Q

TaGnuuer 1.
Tabnuua 1:

No Q

1 Q2.1

2 Q22

3 Q23

4 Q2.4

5 Q25

6 Q26

7 Q27

8 Q28

9 Q29

10 Q-2.10
11 Q-2.11
12 Q-2.12
13 Q-2.13
14 Q-2.14
15 Q-2.15
16 Q-2.16
17 Q-2.17
18 Q-2.18
19 Q-2.19
20 Q-2.20
21 Q-221
22 Q-222
23 Q-2.23
24 Q-2.24
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No Q

25 Q-2.25
26 Q-2.26
27 Q-2.27
28 Q-2.28
29 Q-2.29
30 Q-2.30
31 Q-231
32 Q-232
33 Q-2.33
34 Q-2.34
35 Q-2.35
36 Q-236
37 Q-2.37
38 Q-2.38
39 Q-2.39
40 Q-2.40
41 Q-2.41
42 Q-2.42
43 Q-2.43
44 Q-2.44
45 Q-2.45
46 Q-2.46
47 Q-2.47
48 Q-2.48
49 Q-2.49
50 Q-2.50
51 Q-2.51
52 Q-2.52
53 Q-2.53
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T (1.2)
Q

Tabmuua 1.2: IlpeanoururenbHbiMU coequHeHUsIMHE (Gopmyibl (1.2) sBistrOTCS
coemunennst [2-1 — 12-53, B koropeix (Q wWMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeit ctpoke Tadmuipl 1. Coenunenus 1.2-1 - 1.2-53 Tabnuuet 1.2, Takum
00pa3oM, OMpeneNstoTCs 3HAUY€HHWEM COOTBETCTBYROIUX 3amucedt Ne 1 - 53 mma Q

Tabmuuer 1.

(13)

o0—=2

Tabmuua 1.3: IlpennoururenvHbiMu coenuHeHUsME (Gopmydsl (1.3) sBrstoTcs
coequHenust 1.3-1 — 13-53, B xoroppix (Q wuMeeT 3HAYeHHUs, YyKa3aHHbIE B
cootBercTBytomei crpoke Tabmuuer 1. Coenunenus 1.3-1 - 1.3-53 Tabnuup! 1.3, Takum
00pa3oM, OMpeneNstoTCs 3HAYE€HHWEM COOTBETCTBYHOIUX 3amuceid Ne 1 - 53 mma Q

Tabmuuer 1.

T (14)
Q

Tabmuua 1.4: IlpeanoururenbHbiMu coequHeHUsAMH Gopmynbl (1.4) sBisFOTCS
coenunenust [4-1 — 14-53, B koropbix () wuMeeT 3HAUYEHHUs, YKAa3aHHbIE B

cootBerctBytowieit crpoke Tadmume! 1. Coenunaenus 1.4-1 - 1.4-53 Tabnuue! 1.4, Takum
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0o0pa3oM, OMpeneNstoTCs 3HAUY€HHEM COOTBETCTBYHOIUX 3amuced Ne 1 - 53 mma Q

Tabmuuer! 1.

(15)

Tabmuua 1.5: IlpeanoururenbHbiMu coequHeHUsIMHE Gopmyibl (L.5) sBistroTCS
coenunennst [.5-1 — 1.5-53, B koropeix (Q wMeer 3HAYEHWs, YKA3aHHbIC B
cootBercTByromeit ctpoke Tadmuipel 1. Coenunenus 1.5-1 - 1.5-53 Tabmuuer 1.5, Takum
00pa3oM, OMpeneNstoTCs 3HAYeHWEM COOTBETCTBYHOIUX 3amucedr Ne 1 - 53 mma Q

TaGmuuer 1.

OH

B

T (16)
Q

Tabnuna 1.6: IpennoururenpbHbiMU coenuHeHussMu Gopmyssl (1.6) sBisitOTCS
coemunennsi 1.6-1 — 1.6-53, B koropbix (Q wWMeer 3HAYEHUs, YKa3aHHbIE B
cootBetcTByromei ctpoke Tadmuipl 1. Coenunenus 1.6-1 - 1.6-53 Tabnuup! 1.6, Takum
00pa3oM, OMpeneNstoTCs 3HAYE€HHWEM COOTBETCTBYHOIUX 3amuceir Ne 1 - 53 mma Q

Tabmuuer 1.

(.7)
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Tabmuua 1.7: IlpeanoururenbHbiMU coenuHeHUsMHU Gopmyabl (1.7) sBrsroTcs
coenunenust L1.7-1 — L1.7-53, B koropbix () wuMeeT 3HAUEHHUs, YKA3aHHbIE B
cootBerctBytowieit crpoke Tadmumesl 1. Coenunenus 1.7-1 - 1.7-53 Tabmuuet 1.7, Takum
0o0pa3oM, OmpenessitoTCs 3HauY€HHEM COOTBETCTBYHOIUX 3amuced Ne 1 - 53 mma Q

Tabmuue 1.

T (1.8)
Q

Tabmuua 1.8: IlpeanoururensHbiMu coequHeHusMHu Gopmysl (1.8) sBusroTCs
coenunennst [.8-1 — 1.8-53, B koropeix () wMeer 3HAYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tadmumpel 1. Coenunenus 1.8-1 - 1.8-53 Tabmuue! 1.8, Takum
00pa3oM, OMpeneNstoTCs 3HAY€HHEM COOTBETCTBYHOIUX 3amucedt Ne 1 - 53 mma Q

TaGmuuer! 1.

OH

B

’i‘ (1.9)
Q

Tabmuua 1.9: IlpeanoururenbHbiMu coequHeHusMHU Gopmyisl (1.9) sBusiroTCS
coenunennst [9-1 — 1.9-53, B koropeix () wWMeeT 3HAUYEHUs, YKAa3aHHbIE B
cootBercTByromeii ctpoke Tadmuipsr 1. Coenunenus 1.9-1 - 1.9-53 Tabnuuer 1.9, Takum
00pa3oM, OMpeneNstoTCs 3HAYEHWEM COOTBETCTBYIOIMUX 3amucedr Ne 1 - 53 mma Q

Tabmuuer 1.
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N
E | (110)
Q

Tabmuua 1.10: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.10) sBisroTCSt
coenunennst [.10-1 — 110-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenus 1.10-1 — 1.10-53 Tabmumsr 1.10,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

F T/ (111)
Q

Tabmuua 1.11: [IpeanoururensabiMu coequHeHusIME Gopmyaiel (1.11) siBisiroTest

coequHenust [.11-1 — 111-53, B kortopeix (Q uMeeT 3HAueHUs, YKa3aHHbIE B

cootBercTBytomei crtpoke Tabmurmpl 1. Coemmuenust 1.11-1 — 1.11-53 Tabmuuer 111,

TaKUM 00pa30oM, ONPEEISIFOTCS 3HAaUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 myst Q

Tabmuuer 1.

N
F | (112)
Q
Tabmuua 1.12: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.12) saBnsroTcs

coenunenust [.12-1 — 112-53, B kotoppix (Q wuMeeT 3HAUEHHUs, YKa3aHHbIE B

coorBercTBytoeii crpoke Tabmuubl 1. Coenunenust 1.12-1 — 1.12-53 Tabmumer 112,
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TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer! 1.

T (113)
Q

Tabmuua 1.13: TlpennourutensHbiMu coenuHernssMu Gopmyiiel (1.13) sBrsroTcst
coenunennst [.13-1 — 113-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.13-1 — 1.13-53 Tabmumer 1.13,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.

(114)

Tabnuna 1.14: IlpennoururenpHbiMu coenrHeHusMu GopmyJisl (1.14) sBistorcst
coenunennsi 1.14-1 — 1.14-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.14-1 — 1.14-53 Tabnunsr 1.14,
TaKUM 00pa30oM, ONPEESIFOTCS 3HAYEHHEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer 1.

(115)
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Tabmuua 1.15: TlpennoururtenpsHpiMu coenuHeHussMu Gopmydsl (1.15) sBnsroTcs
coenunenust [.15-1 — 115-53, B kotoppix QQ wuMeeT 3HAUEHHUs, YKa3aHHbIE B
coorBercrBytomieit crpoke Tabmuubl 1. Coenunenust 1.15-1 — 1.15-53 Tabmumer 115,
TaKUM 00pa3oM, OTIPENeIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIMX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

Cl

T/ (116)
Q

Tabmuua 1.16: TlpennourutensHpiMu coenuHeHUsIMU Gopmydel (1.16) sBisroTCS
coenunennst [.16-1 — 116-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBerctByromeii crpoke Tabmmmbl 1. Coenunenust 1.16-1 — 1.16-53 Tabmumer 116,
TaKUM 00pa3oM, ONPENeIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 53 mst Q

TaGmuuer! 1.

Cl

T (117)
Q

Tabmuua 1.17: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.17) sBisroTcst
coenunennst [.17-1 — 117-53, B xotoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmumbl 1. Coenunenust 1.17-1 — 1.17-53 Tabmumer 1.17,
TaKUM 00pa30oM, ONPENEIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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Cl

T (118)
Q

Tabmuua 1.18: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.18) sBisroTcst
coenunennst [.18-1 — 118-53, B koTtoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenubenust 1.18-1 — 1.18-53 Tabmumpsr 1.18,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

cl T (119)
Q

Tabmuua 1.19: [IpenqnoururensabiMu coequneHussMu Gpopmyiel (1.19) sBsrores

coequHenust 1.19-1 — 119-53, B xoropeix Q wuMeer 3HaueHUs, YKa3aHHbIE B

cootBercTBytomei ctpoke Tabmurpl 1. Coemmuenust 1.19-1 — 1.19-53 Tabmuusr 1.19,

TaKUM 00pa30oM, ONPEEISIFOTCS 3HAaUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 myst Q

Tabmuuer 1.

N
cl | (1.20)
Q
Tabmuua 1.20: IlpeanoururtensHpiMu coenuHernsaMu Gopmydsl (1.20) sBrsroTes

coenunenust 120-1 — 120-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B

coorBercTBytouei crpoke Tabmuubl 1. Coenunenust 1.20-1 — 1.20-53 Tabmumsr 1.20,
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TaKUM 00pa3oM, ONPEIeIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

N
cl | (121)

Tabmuua 1.21: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.21) sBisroTCst
coenunennst [21-1 — 121-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.21-1 — 1.21-53 Tabmumer 121,
TaKUM 00pa30oM, ONPEIESFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.

T (122)

Tabnuna 1.22: TlpennoururenbHbiMU coenrHeHussMU GopmyJibl (1.22) sBistoTcst
coenunennst 122-1 — 122-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemunenus 1.22-1 — 1.22-53 Tabmumsr 1.22,
TaKUM 00pa30oM, ONPEESIFOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

(123)



78

Tabmuua 1.23: TlpennoururtensHpiMu coenuHeHussMu Gopmydsl (1.23) sBnsroTcs
coenunenust 123-1 — 123-53, B koTtoppix Q uMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.23-1 — 1.23-53 Tabmumsr 1.23,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

(1.24)

Tabmuua 1.24: TlpennouruTtensHbiMU coenuHeHUAME (Gopmydsl (1.24) sBrsroTcs
coenunennst 124-1 — 124-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercrByromeii crpoke TabOmmmbl 1. Coenunenust 1.24-1 — 1.24-53 Tabmumer 1.24,
TaKUM 00pa3oM, ONPENeIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 53 mst Q

TaGmuuer! 1.

T/ (1.25)
Q

Tabmuua 1.25: TlpennoururtenbHbiMu coenuHeHnsaMU Gopmyiiel (1.25) sBrsroTest
coenunennst 125-1 — 125-53, B xotopeix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.25-1 — 1.25-53 Tabmumsr 1.25,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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T/ (1.26)
Q

Tabmuua 1.26: TlpennourutensHbiMU coenuHeHUs MU (Gopmydbl (1.26) sBistoTCS
coenunennst 126-1 — 126-53, B kotoppix (Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.26-1 — 1.26-53 Tabmumer 1.26,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3anuceid Ne 1 - 53 mst Q

Tabmuuer 1.

T (127)
Q

Tabmuua 1.27: [IpeanoururensHbIMU coequHeHUAME (opmyibl (1.27) sBisiroTest
coequHenust 1.27-1 — 127-53, B xoropeix (Q wuMeer 3HA4eHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmumpl 1. Coenuuenus 1.27-1 — 1.27-53 Tabmuusr 1.27,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAaUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 myst Q

Tabmuuer 1.

T (1.28)
Q

/

Tabmuua 1.28: TlpenmourutensHpiMu coenuHeHussMu Gopmydsl (1.28) sBnsroTcs

coenunenust 128-1 — 128-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
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coorBercTBytomei crpoke Tabmumbl 1. Coenunenust 1.28-1 — 1.28-53 Tabmumsr 1.28,
TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

T/ (1.29)
f 3

Tabmuua 1.29: TlpennourutensHbiMu coenuHeHUsAMHU Gopmydbl (1.29) sBistoTcs
coenunennst 129-1 — 129-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.29-1 — 1.29-53 Tabmumsr 1.29,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.

(1.30)

p—=

/

Tabmuua 1.30: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.30) sBisiroTCS
coenunennst 130-1 — 130-53, B xotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmuubl 1. Coenunenus 1.30-1 — 1.30-53 Tabmumsr 1.30,
TaKUM 00pa3oM, ONPENESIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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T/ (131)
Q

Tabmuua 1.31: IlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.31) sBisroTCst
coenunennst [31-1 — 131-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.31-1 — 1.31-53 Tabmunsr 131,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

T (132)
Q

Tabmuua 1.32: [IpenqnoururensabiMu coequHeHussME Gopmyiel (1.32) sBisrores
coequHeHust 1.32-1 — 132-53, B koropeix (Q wuMeer 3HaYeHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmumpl 1. Coenmuenust 1.32-1 — 1.32-53 Tabmuusr 132,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAaUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 myst Q

Tabmuuer 1.

(133)

D—=

Tabmuua 1.33: IlpeanoururtensHpiMu coenuHeHnsaMu Gopmydsl (1.33) aBnsroTcs

coenunenust 133-1 — 133-53, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
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coorBercrBytomeii crpoke Tabmumbl 1. Coenunenust 1.33-1 — 1.33-53 Tabmumer 1.33,

TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3anuceit Ne 1 - 53 mst Q

Dad
0
0

]\
T/ (1.34)
Q

Tabmuuer 1.

Tabmuua 1.34: TlpennourutensHbIMU coenuHeHUAMHU (Gopmydbl (1.34) sBisroTCs
coenunennst 134-1 — 134-53, B xotoppix (QQ wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.34-1 — 1.34-53 Tabmumer 1.34,

TaKUM 00pa30oM, ONPEIENIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

bs
o)
0

/
T/ (1.35)
Q

TaGmuuer 1.

Tabmuua 1.35: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.35) sBisroTCst
coenunennst 1.35-1 — 1.35-53, B xotopeix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemunenus 1.35-1 — 1.35-53 Tabmumsr 1.35,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

T (1.36)
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Tabmuua 1.36: IlpennoururenpsHpiMu coenuHeHusIMU Gopmydsl (1.36) sBnsroTcs
coenunenust 136-1 — 136-53, B koTtoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
coorBercrBytomieit crpoke Tabmuubl 1. Coenunenust 1.36-1 — 1.36-53 Tabmumsr 1.36,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

T/ (1.37)
Q

Tabmuua 1.37: TlpennourutensHbiMu coenuHeHUsAMHI Gopmydel (1.37) sBrsroTcst
coenunennst 137-1 — 137-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctByromeii crpoke Tabmumbl 1. Coenunenust 1.37-1 — 1.37-53 Tabmumsr 1.37,
TaKUM 00pa3oM, ONPENeIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 53 mst Q

TaGmuuer! 1.

T (1.38)
Q

Tabmuua 1.38: IlpennoururtenbHbiMu coenuHeHnsaMu Gopmyiiel (1.38) sBisroTest
coenunennst 138-1 — 138-53, B xotopeix Q wuMeeT 3HAUYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.38-1 — 1.38-53 Tabmumsr 1.38,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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O,

O

/ N\
e

T (.39)
Q

Tabmuua 1.39: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.39) sBisroTCst
coenunennst 139-1 — 139-53, B xotopeix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenubenust 1.39-1 — 1.39-53 Tabmumsr 1.39,
TaKUM 00pa30M, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

F T/ (140)
Q

Tabmuua 1.40: [IpennoururensHbiMU coequHeHUAME (opmyibl (1.40) sBisiroTCs

coenuneHust 1.40-1 — 140-53, B koropeix (Q wuMeerT 3HAYeHUs, YKa3aHHbIE B

cootBercTBytomiei ctpoke Tabmurpl 1. Coenmuenust 1.40-1 — 1.40-53 Tabmuusr 1.40,

TaKUM 00pa30oM, OMPEEISIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 myst Q

Tabmuuer 1.

(141)

Tabmuua 1.41: TlpennoururtensHpiMu coenuHeHusIMU Gopmydsl (1.41) sBrsroTcs
coenunenust 141-1 — 141-53, B xotoppix (Q wuMeeT 3HAUEHHUs, YKa3aHHbIE B

coorBerctBytomei crpoke Tabmuubl 1. Coenunenust 141-1 — 1.41-53 Tabmuner 141,
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TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer! 1.

(142)

Tabmuua 1.42: TlpennouruTtenbHbIMU coenuHEHUAMHU (Gopmydibl (1.42) sBisroTCS
coenunennst 142-1 — 142-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmumbl 1. Coenunenust 142-1 — 1.42-53 Tabmumer 142,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.

(143)

Tabnuna 1.43: IpennouturenbubiMu coenuueHusiMu Gopmysibl (1.4) sBrstoTcs
coenunennsi 143-1 — 143-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.43-1 — 1.43-53 Tabmumsr 1.43,
TaKUM 00pa30oM, ONPEESIFOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

cl (1.44)
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Tabmuua 1.44: TlpennourutensHpIMU coenuHeHUsAMU Gopmyiiel (1.44) sBisroTes
coenunenust 144-1 — 144-53, B xotopbix (Q uMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.44-1 — 1.44-53 Tabnuner 144,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

0,
S
0O
\
/ !

N
cl |
Q

Cl

(145)

Tabmuua 1.45: IlpeanourutensHbiMu coenuHeHUAMHU Gopmydbl (1.45) sBrsroTcs
coenunennst 145-1 — 145-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke TaOmmmbl 1. Coenunenust 1.45-1 — 1.45-53 Tabmumer 145,
TaKUM 00pa3oM, ONPEIeIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceit Ne 1 - 53 mst Q

TaGmuuer! 1.

. (146)

o —z\

Tabmuua 1.46: TlpennouruTtensHbIMU coenuHEHUIME (Gopmydibl (1.46) sBisIOTCS
coenunennst 146-1 — 146-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.46-1 — 1.46-53 Tabmumsr 1.46,
TaKUM 00pa30oM, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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N
. | (147)
Q

Tabmuua 1.47: TlpennouruTenbHbiMU coenuHeHUsIMU (Gopmydibl (1.47) sBistoTCS
coenunennst 147-1 — 147-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenuss 1.47-1 — 1.47-53 Tabmuner 147,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

cl T (148)
Q

Tabmuua 1.48: [IpeanoururensHbIMU coequHeHUAME (opmyibl (1.48) sBisroTcs

coenuHeHust 1.48-1 — 148-53, B koropeix (Q wuMeer 3HauYeHUs, YKa3aHHbIE B

cootBercTBytomei ctpoke Tabmurpl 1. Coenunenust 1.48-1 — 1.48-53 Tabnuupr 148,

TaKUM 00pa30oM, ONPEEISIFOTCS 3HAaUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 myst Q

Tabmuuer 1.

(149)

Tabmuua 1.49: TlpennoururtensHpiMu coenuHeHUsAME Gopmydsl (1.49) sBnsroTcs
coenunenust 149-1 — 149-53, B kotopbix (Q wuMeeT 3HAUEHHUs, YKa3aHHbIE B

coorBercTBytomei crpoke Tabmuubl 1. Coenunenust 149-1 — 1.49-53 Tabmumsr 149,
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TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer! 1.

(150)

Tabmuua 1.50: TlpennoururtenbubiMu coenuHernssMu Gopmyiiel (1.50) sBrsroTest
coenunennst 1.50-1 — 150-53, B xotoppix Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.50-1 — 1.50-53 Tabmumsr 1.50,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.

Cl

(151)

Tabnuna 1.51: IlpennoururenpHbiMu coenrreHussMu GopmyJisl (1.51) sBistoTcest
coemunennst [.51-1 — 151-53, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crtpoke Tabmuubl 1. Coemunenust 1.51-1 — 1.5153 Tabmuusr 1.51,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer 1.

(152)
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Tabmuua 1.52: TlpennoururensHpiMu coenuHeHussMU Gopmydsl (1.52) sBnsroTcs
coenunenust 1.52-1 — 152-53, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.52-1 — 1.52-53 Tabmumsr 1.52,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

(153)

Tabmuua 1.53: TlpennoururtensHpiMu coenuHeHUsAME Gopmydbl (1.53) sBrsroTcs
coenunennst 1.53-1 — 153-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeit crpoke Tabmmubl 1. Coenunenust 1.53-1 — 1.53-53 Tabmumer 1.53,
TaKUM 00pa3oM, ONPEIeIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3anuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

T (154)
Q

F

Tabmuua 1.54: TlpennourutensHbiMU coenuHeHUsIMEU (Gopmydbl (1.54) sBisroTcs
coenunennst 1.54-1 — 154-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.54-1 — 1.54-53 Tabmumer 1.54,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.
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T (1.55)
Q

Tabmuua 1.55: TlpennourutensHbiMu coenuHeHusIMU Gopmydibl (1.55) sBistoTcst
coenunennst 1.55-1 — 1.55-53, B xotopeix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmumbl 1. Coenunenust 1.55-1 — 1.55-53 Tabmumsr 155,
TaKUM 00pa30oM, ONPENEIIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

(156)

Tabmuua 1.56: [IpeanoururensHbIMU coequHeHUAME (opmyibl (1.56) sBisroTCs
coenquHeHust 1.56-1 — 1.56-53, B koropbix (Q wuMeeT 3Ha4YeHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.56-1 — 1.56-53 Tabmummsr 1.56,
TaKUM 00pa3oM, ONPEESSIFOTCS 3HAU€HUEM COOTBETCTBYOMUX 3amuceid Ne 1 - 53 mist Q

Tabmuuer 1.

(157)

Tabmuua 1.57: TlpennoururtensHpiMu coenuHeHussMu Gopmydel (1.57) sBusrores

coenunenust 1.57-1 — 157-53, B kotoppix QQ wuMeeT 3HAUEHUs, YKAa3aHHbIE B
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coorBercTBytomeit crpoke Tabmmmbl 1. Coenunenust 1.57-1 — 1.57-53 Tabmumsr 1.57,
TaKUM 00pa3oM, ONPEesIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

(1.58)

Tabmuua 1.58: IlpeanoururensHpiMu coenuHeHnsMHU Gopmydbl (1.58) sBrsroTes
coenunennst 1.58-1 — 158-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.58-1 — 1.58-53 Tabmumsr 1.58,
TaKUM 00pa30oM, ONPEeSIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

(159)

Tabmuua 1.59: TlpennoururtensHbiMu coenuHeHUs MU Gopmydbl (1.59) sBistoTcst
coenunennst 1.59-1 — 159-53, B kotopeix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.59-1 — 1.59-53 Tabmumsr 1.59,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.
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(1.60)

0—=

F

Tabmuua 1.60: TlpennouruTtensHbiMU coenuHeHUsIMU Gopmydbl (1.60) sBisIOTCS
coenunennst 1.60-1 — 1.60-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coemmuenus 1.60-1 — 1.60-53 Tabmumsr 1.60,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

(161)

Tabmuua 1.61: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.61) sBisrOTCS
coenunennst 1.61-1 — 161-53, B kotoppix Q wuMeeT 3HAYEHHs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.61-1 — 1.61-53 Tabmumer 161,
TaKUM 00pa30oM, ONPENESSIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mist Q

Tabmuuer 1.
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(162)

Tabmuua 1.62: TlpennouruTtensHbIMU coenuHeHUsIMHU (Gopmydbl (1.62) sBistOTCS
coenunennst 1.62-1 — 162-53, B kxotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.62-1 — 1.62-53 Tabmumsr 1.62,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

T (163)

Tabnuua 1.63: TlpennoururenbubiMu coenuHerussMu Gopmyiel (1.63) siBrsrOTCS
coenunennst 1.63-1 — 1.63-53, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.63-1 — 1.63-53 Tabmumsr 1.63,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
0
&~ j
0

T (1.64)
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Tabmuua 1.64: TlpennoururtenpsHpIMU coenuHeHUsAMEU Gopmydbl (1.64) saBnsoTcs
coenunenust 1.64-1 — 164-53, B kotopbix (Q uMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercTBytomieit crpoke Tabmuubl 1. Coenunenust 1.64-1 — 1.64-53 Tabnumsr 1.64,

TaKUM 00pa3oM, OTIPENEISIFOTCS 3HAUeHHEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 53 nyst Q

s

/ N\

7

Tabmuue 1.

(1.65)

-n
[ » 4

Tabmuua 1.65: TlpennouruTtensHpiMu coenuHeHUAME (Gopmydbl (1.65) sBisroTCS
coenunenust 1.65-1 — 165-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmmbl 1. Coenunenust 1.65-1 — 1.65-53 Tabmumsr 1.65,
TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

N (1.66)

Tabmuua 1.66: IlpennouruTtensHbIMU coenuHEHUAME Gopmydbl (1.66) sBisIOTCS
coenunennst 1.66-1 — 166-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.66-1 — 1.66-53 Tabmumsr 1.66,
TaKUM 00pa3oM, ONPEeSIIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3anuceit Ne 1 - 53 mst Q

TaGmuuer 1.
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0\

T (167)
Q

Tabmuua 1.67: TlpennouruTenbsHbiMU coenuHeHUsIMHU Gopmydibl (1.67) sBistoTCS
coenunennst 1.67-1 — 167-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.67-1 — 1.67-53 Tabmunsr 1.67,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

D

/ W\
N 1.68
Q
Tabnuna 1.68: IlpennoururenpHbiMU coenrHeHUssMU GopmyJibl (1.68) sBistOTCS
coenunennst 1.68-1 — 1.68-53, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmuubl 1. Coenunenust 1.68-1 — 1.68-53 Tabmumpsr 1.68,

TaKUM 00pa30oM, ONPEESIFOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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T (1.69)
Q

Tabmuua 1.69: TlpennourutensHbiMu coenuHeHUsIMHU Gopmydbl (1.69) sBisrOTCS
coenunennst 1.69-1 — 169-53, B kotoppix (Q wuMeeT 3HAYCHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.69-1 — 1.69-53 Tabmumsr 1.69,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 53 mst Q

TaGmuuer 1.

N (1.70)

Tabmuua 1.70: TlpennoururensHbiMu coenuHeHussMu Gopmydiel (1.70) siBistroTes
coenunennst 1.70-1 — 170-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.70-1 — 1.70-53 Tabmumsr 1.70,
TaKUM 00pa30oM, ONPEEIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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(L.71)

Tabmuua 1.71: TlpeanourutensHbiMu coenuHeHnssMU Gopmydbl (1.71) sBisroTest
coenunennst 1.71-1 — 171-53, B xotoppix (QQ wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.71-1 — 1.71-53 Tabmumer 171,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer 1.

(1.72)

m
Pp—=2

Tabmuua 1.72: TlpennourutensHbiMu coenuHeHus MU (hopmydibl (1.72) sBisitoTCst
coenunennst 1.72-1 — 172-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.72-1 — 1.72-53 Tabmumsr 1.72,
TaKUM 00pa3oM, ONPEEISIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer 1.

T/ (173)
Q
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Tabmuua 1.73: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.73) sBnsroTcs
coenunenust 1.73-1 — 173-53, B kotoppix (Q uMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.73-1 — 1.73-53 Tabmumer 1.73,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

(1.74)

Tabmuua 1.74: TlpennourutensHbIMU coenuHeHUsAME (Gopmydbl (1.74) sBrstoTcs
coenunenust 1.74-1 — 174-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctByromeii crpoke Tadmmubl 1. Coenunenust 1.74-1 — 1.74-53 Tabmuner 1.74,
TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

N (175)

Tabmuua 1.75: TlpennoururtensHbiMU coenuHeHUsAME Gopmydbl (1.75) sBrsroTcst
coenunennst 1.75-1 — 175-53, B xotoppix Q wuMeeT 3HAYCHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.75-1 — 1.75-53 Tabmumsr 1.75,
TaKUM 00pa30oM, ONPEIeSIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.
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T (.76)
Q

Tabmuua 1.76: TlpennouruTtensHbIMU coenuHeHUsIMU GopmyJiel (1.76) siBisroTes
coenunennst 1.76-1 — 176-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.76-1 — 1.76-53 Tabmumsr 1.76,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 53 mst Q

TaGmuuer 1.

T (1.77)

Tabnuua 1.77: TlpeanourutensHbiMu coenuHeHnssMu Gopmydbl (1.77) sBistoTcst
coenunennst 1.77-1 — 177-53, B xotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.77-1 — 1.77-53 Tabmunwsr 1.77,
TaKUM 00pa30oM, ONPENESIIOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

CrieKTpoCKONUYeCKHe JaHHbIEe IO BEIOpaHHBIM IpuMepam u3 Tabmuir:

Huxe npuseneHb! n30paHHbIe MOAPOOHBIE MPUMEPHI CHHTE3a COSUHEHUS 001l
dopmynnt (I) cornacHo uzobperenuro. Cnexrpockomuueckue aanupie H-SIMP-, PC-
SIMP- u 1°F-SIMP npuBeneHbl 1711 XAMUYECKUX TIPUMEPOB, ONIUCAHHBIX B PUBEIEHHBIX

Hwke pazaenax (400 MI'u npu "H-AAMP u 150 MI'y npu “C-SIMP u 375 MI'u ipu °F-
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AMP, pactopurens CDCl;, CD;OD wmu de-DMSO, BHyTpeHHMI CTaHAAPT:
teTpameruiacunad 6 = 0,00 u./muH.) monydensl Ha npubope Bruker, u ykasannble
CUTHAJIbl UMEIOT CJIeNYIOIINe 3HaueHus: br = mupokwuii; s = cuarier, d = ayomner, t =
tpuriet, dd = nBotiHo nyonet, ddd = nyOnet nBoiiHoro aydnera, m = MyJIbTUIUIET, ( =
KBapTET, KBUHTET = KBUHTET, SeXt = CeKCTeT, sept = cenTeT, dq = ABOIHOM kBapTeT, dt =
ABOIHON TpuruleT. B ciyuae co cMecsMu AMacTepeoMepoB IaHbl JTUOO 3HAUMMBIE
CUTHaJbl O0OMX JHACTEPEOMEpOB, JHOO  XapakTepHbIH CHTHAJ  OCHOBHOI'O
nuacrepeomepa. CoOKpallleHHs, HCIONb3yeMble MJIsi XUMHUYECKUX TPYIIl, HMEIOT,
HanpumMmep, cieayromue 3Hadenus: Me = CHs, Et = CH,CH3, t-Hex = C(CH3),CH(CHs)»,
t-Bu = C(CH3)s, n-Bu = Hepa3BeTBieHHbIH OyTwit, n-Pr = Hepa3BeTBIEeHHBIN PO, i-

Pr = passerBnenHslil nponui, ¢-Pr = nuknonponui, c-Hex = qukaorekcun.

CrieKTpOCKONUYeCKHe TaHHBIE N0 TIEPEUNCIEHHBIM HIDKE BEIOPAHHBIM IIPUMEpPam
13 TabuL, ObUIM MOMy4eHbl Ha OCHOBE TPaAMLMOHHON uHTepnpeTanuu 'H-SAMP unu

OLIEHKH METOAOM CIucka nukos AMP.
TpanuionHas unTeprperanus 'H-IMP

ITpumep Ne 1.77-49:

"H-AAMP (400 MHz, CDCl3 8, ppm) 7.59 (m, 1H), 7.37 (t, 1H), 7.22 (m, 1H), 7.14 (dd,
1H), 6.97 (m, 1H), 6.77 (m, 1H), 4.92 (s, 2H), 4.20 (t, 2H), 1.67-1.63 (m, 2H), 1.32-1.26
(m, 4H), 0.87 (t, 3H).

ITpumep Ne 1.71-49:
'H-SIMP (400 MHz, CDCl3 8, ppm) 7.59 (m, 1H), 7.40 (t, 1H), 7.22 (dd, 1H), 7.14 (dd,
1H), 6.97 (dt, 1H), 6.77 (dt, 1H), 5.24 (q, 1H), 5.01 (s, 2H), 3.74 (s, 3H).

ITpumep Ne 1.70-49:
'H-SIMP (400 MHz, CDCl3 8, ppm) 7.60 (m, 1H), 7.40 (t, 1H), 7.21 (m, 1H), 7.14 (m,
1H), 6.96 (m, 1H), 6.77 (m, 1H), 5.05 (s, 2H), 4.75 (s, 2H), 3.77 (s, 3H).

ITpumep Ne 1.72-49:
"H-IMP (400 MHz, CDCl3 8, ppm) 7.57 (m, 1H), 7.37 (t, 1H), 7.21 (m, 1H), 7.14 (dd,
1H), 6.96 (dt, 1H), 6.77 (dt, 1H), 4.93 (s, 2H), 3.99 (d, 2H), 1.95 (m, 1H), 0.90 (d, 6H).
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Merton cricka nukos JAMP

Jannbie 'H-SIMP 10 BbIOpaHHBIM TIPUMEPaM TIPENCTaBJeHbl B BUAE CIHCKOB
nukoB 'H-SIMP. JIis kaxmoro NMKa CUrHaua CHaJana yKasblBaeTcs O-3HaYeHue B 4. Ha
MIIH., a 3aTeM (B KpyIJIbIX CKOOKax) MHTEHCUBHOCTb curHanma. [lapa 3HaueHwii O-
BEJIMYMHA-MHTEHCUBHOCTb CUTHAJIA PA3JIMYHBIX CUTHAJIBHBIX MUKOB OTAENAIOTCS APYT OT

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

81 (MuteHcuBHOCTLY; 8> (MIHTE€HCUBHOCTE));. .. ..... ; 8i (IHTEHCHUBHOCTS;

PRI 5

Sn (MHTEeHCUBHOCTbn)

HVHTEeHCUBHOCTE PpE3KMX CUTHAIOB KOPPEIUPYyeT C BBICOTOM CHUrHalIa B
pacnedataHHoM npumepe cnekrpa AMP B canTuMeTpax U AEMOHCTPUPYET UCTHHHOE
COOTHOULICHUE 3HAYEHUN WHTEHCUBHOCTU CUTHAJIOB. JIJI IMUPOKUX CHUTHAJIOB MOTYT
YKa3bIBaTbCsl HECKOJIBKO MUKOB MJIU LIEHTP CUTHAJIA U UX OTHOCUTEJIbHASI MHTEHCUBHOCTD

o CPaBHCHHUIO C HanOoJiee UHTEHCUBHBIM CUTHAJIOM B CIICKTPE.

Jns kanubpoBku xumudeckoro casura 'H-SIMP ucrmonb3yeTcss XMMUYECKMit
CIBUI TETPAMETHJICHJIAaHA W/WUJIM PAacTBOPUTENS, OCOOEHHO B CIIydae CIIEKTpPOB,
usmeperHbix B JIMCO. Takum o0pa3om, MUK TETPAMETIIICHIAHA MOKET TOSIBJIATHCS B

criuckax mukoB SIMP, HO pu 5TOM 3TO He 00S3aTEIBHO.

Criucku mukos 'H-SIMP aHanoruunbl knaccudeckum pacredatkam 'H-SIMP u,
TaKUM 00pa3oM, OOBIYHO BKJIIOYAKOT B Ce0s1 BCE MUKH, MEPEUUCICHHbBIE B KJIACCUYECKOM

uHTepnperaunu AMP.

Kpome Toro, B knaccuueckux pacredatkax H-SIMP MoryT oToOpaskaThCs
CUTHAJIBI PACTBOPUTEJNS], CUTHAJIBI OT CTEPEOHU30MEPOB LEIEBbIX COCIUHEHUH, KOTOPBIE

TaKXKe SBIISFOTCS IPEIMETOM H300pETeHUS, /HITH MUKU OT IPUMECEH.

ITpu yka3aHWU CUTHAJIOB COEIUHEHNUH B IEJIbTa-AHAaNa30He PACTBOPHUTENCH U/ UK

1
BONBI B Hamux cruckax H-AMP npuBomarcs MUKy OOBIMHBIX MHKOB PACTBOPHUTENS,
Hanpumep, muku u3 JIMCO B IMCO-Ds 1 Uk BOIbI, 1151 KOTOPBIX B CPEOHEM OOBIMHO

XapaKTEPHA BbICOKAass HHTCHCUBHOCTD.

ITuku cTepeon3oMepoB LENEBbIX COSTUHEHUN W/WIIN MMUKU NpuMecell 0OBIMHO B
CPeAHEM UMEIOT MEHBIIYI0 HHTEHCHBHOCTD, YeM ITUKH LEJIEBbIX COeAMHEHUH (HanpuMmep,

¢ uucToToi >90%).
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Takme crepeom3oMepbl W/WIM TPUMECH MOTYT OBITh THIWYHBIMH IS
KOHKPETHOTO MPOU3BOACTBEHHOIO mpouecca. Takum o0pa3oM, X MUKU MOTYT TIOMOYb
UIeHTU(QHULHUPOBATh BOCHPOM3BENEHUE HAIIEro IPOM3BOJACTBEHHOIO Ipolecca ¢

UCTIOJIb30BaHHEM "OTIIEYaTKOB MOOOUYHBIX MPOAYKTOB".

Criemanuct, KOTOpPbIN OmpenenseT NMUKU LEJeBbIX COeAMHEHUN H3BECTHBIMU
meronamu (MestreC, mopenupoBanue ACD, a Takke C TMOMOIIBK SMITHUPUYECKH
OLCHCHHBIX OXUIOACMbIX 3HaquHfI), MOXKET, IpU HeO6XOI[I/IMOCTI/I, BBIACJIIUTH ITHUKU
LECJIEBBIX COGHHHGHHﬁ, HCIIOJIb3Ys, IpU HeO6XOI[I/IMOCTI/I, JOIIOJIHUTCIIBHBIC (bl/IJ'[prbI
UHTEHCUBHOCTH. Y Ka3aHHOE BBIACJICHUE CXOKE C BBIACIICHUEM ITNUKOB, UCITOJIb3YEMbIM B

knaccuueckoii uarepnperanuu "H-SIMP.

IMonpobuas unpopmaimst o cnuckax 'H-SIMP npusemena B base HaHHBIX

Research Disclosure (Coobmenmnii 06 Mccnenosannn) Homep 564025.

1.2-2: 'H-SIMP(400.0 MHz, CDCI3):

8= 7.4174 (0.9); 7.4130 (1.0); 7.3981 (1.6); 7.3937 (1.8); 7.3791 (1.1); 7.3747 (1.2); 7.3347 (0.5);
7.3303 (0.5); 7.3227 (0.6); 7.3181 (0.6); 7.3159 (0.9); 7.3140 (0.8); 7.3115 (0.8); 7.3096 (0.7);
7.3038 (1.1); 7.3020 (0.8); 7.2995 (1.1); 7.2975 (0.8); 7.2953 (0.9); 7.2907 (0.9), 7.2877 (0.9);
7.2836 (1.6); 7.2785 (1.2); 7.2755 (2.4), 7.2732 (4.2); 7.2708 (4.6); 7.2680 (2.4), 7.2651 (2.8);
7.2588 (38.5); 7.2553 (4.6); 7.2530 (3.6); 7.2470 (0.8); 7.2456 (0.8); 7.2412 (1.3); 7.2363 (0.5);
7.2322 (0.8); 7.2094 (0.6); 7.2027 (4.2), 7.1985 (4.1); 7.1940 (1.8); 7.1923 (1.3); 7.1884 (1.2);
7.1855 (2.6); 7.1832 (2.8); 7.1784 (2.2); 7.1629 (1.6); 7.1473 (0.7); 7.1455 (0.7); 7.1439 (0.7);
7.1424 (0.6); 7.0631 (1.1); 7.0599 (1.1); 7.0424 (1.0); 7.0385 (1.8); 7.0348 (1.1); 7.0174 (1.0);
7.0140 (0.9); 6.0859 (10.2); 4.8565 (16.0); 4.3009 (1.9); 4.2831 (6.0); 4.2652 (6.0); 4.2474 (2.0);
1.5460 (1.9); 1.3107 (7.5); 1.2929 (15.5); 1.2750 (7.5); -0.0002 (14.3)

1.2-7: 'H-SIMP(400.4 MHz, ds-DMSO):

8= 7.4511 (7.0); 7.4460 (2.4); 7.4333 (4.3); 7.4291 (8.0); 7.4215 (1.0); 7.4025 (6.6); 7.3941 (7.8);
7.3865 (7.4); 7.2680 (4.2); 7.2601 (3.9); 7.2547 (3.3); 7.2510 (3.3); 7.2441 (2.6); 7.1953 (8.1);
7.1900 (2.5); 7.1776 (3.7); 7.1733 (6.6); 7.1657 (0.7); 6.2573 (11.2); 4.8568 (14.7); 4.2062 (2.3);
4.1885 (7.0); 4.1707 (6.9); 4.1530 (2.2); 3.3805 (0.4); 3.3310 (68.4); 2.6800 (1.2); 2.6756 (1.3);
2.6063 (0.3); 2.5614 (1.1); 2.5566 (1.2); 2.5520 (0.9); 2.5150 (123.6); 2.5111 (208.3); 2.5068
(236.6); 2.5023 (156.2); 2.4243 (0.3); 2.3379 (1.2); 2.3338 (1.4); 1.9946 (0.4); 1.2276 (7.7);
1.2099 (16.0); 1.1922 (7.4)

1.3-4: 'H-SIMP(400.2 MHz, ds-DMSO):

5= 7.3686 (4.8); 7.3592 (6.2); 7.3524 (6.0); 7.3431 (0.8); 7.2381 (3.8); 7.2288 (5.3); 7.2202
(16.0); 7.2142 (4.0); 7.2033 (13.0); 6.1874 (6.2); 4.6995 (5.6); 3.6132 (0.7); 3.5967 (1.3); 3.5824
(0.6); 3.4477 (0.4); 3.3257 (5.7); 2.6664 (0.8); 2.5015 (118.1); 2.4973 (131.0); 2.4929 (86.0);
2.3285 (0.7); 2.3243 (0.8); 1.9035 (0.5); 1.7716 (0.6); 1.7640 (0.7); 1.7553 (1.4); 1.7470 (0.6);
1.7388 (0.4); 1.3508 (0.8); 1.2319 (0.6)

1.12-7: 'H-SIMP(400.3 MHz, d-DMSO):

8= 7.5692 (0.4); 7.5498 (0.3); 7.4855 (0.4); 7.4505 (12.9); 7.4293 (15.0); 7.3187 (4.7); 7.2974
(11.3); 7.2834 (9.8); 7.2648 (10.2); 7.2428 (13.8); 7.2213 (5.4); 7.1970 (16.0); 7.1757 (13.4);
6.6593 (0.4); 6.5845 (0.5); 6.2017 (14.6); 4.6529 (13.8); 4.4634 (0.3); 3.8614 (0.3); 3.8318 (0.4);
3.8229 (0.4); 3.8095 (0.4); 3.7657 (0.4); 3.7058 (0.6); 3.6725 (0.5); 3.5517 (1.0); 3.5042 (1.6);
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3.3397 (33.3); 3.1706 (2.5); 3.0883 (0.9); 3.0339 (0.9); 2.9978 (0.9); 2.9706 (0.9); 2.9483 (0.9);
2.8953 (0.7); 2.8320 (0.6); 2.7924 (0.7); 2.7685 (0.7); 2.6744 (4.7); 2.6078 (1.8); 2.5053 (644.0);
2.3327 (3.8); 2.1854 (0.7); 1.4657 (0.5); 1.4152 (0.3); 1.3576 (3.0); 1.3066 (0.7); 1.2720 (1.6);
1.2382 (10.7); 1.1721 (4.0); 1.1301 (0.6); 0.9410 (0.4); 0.9128 (0.3); 0.8573 (1.5); 0.8393 (1.0)

1.10-20: 'H-5IMP(599.8 MHz, CDCI3):

8= 7.3856 (4.5); 7.3828 (4.9); 7.3727 (4.8); 7.3699 (5.1); 7.3278 (2.4); 7.3250 (2.3); 7.3142 (4.0);
7.3125 (3.7); 7.3014 (2.8); 7.2986 (2.6); 7.2608 (8.0); 7.1631 (0.9); 7.1583 (6.0); 7.1547 (2.6);
7.1493 (6.6); 7.1436 (7.1); 7.1382 (2.9); 7.1347 (6.7); 7.1298 (0.8); 7.0174 (2.9); 7.0155 (3.0);
7.0046 (5.2); 7.0028 (5.3); 6.9919 (2.6); 6.9901 (2.5); 6.9322 (0.9); 6.9274 (6.8); 6.9239 (2.2);
6.9128 (12.2); 6.9098 (2.6); 6.9017 (2.1); 6.8983 (5.9); 6.8934 (0.6); 6.8376 (5.1); 6.8362 (5.0);
6.8237 (4.8); 6.8224 (4.6); 6.0209 (19.0); 4.8803 (25.1); 3.7994 (50.0); 3.4471 (49.6); 3.4047
(0.4); 1.6676 (0.6); 0.0051 (0.7); -0.0001 (13.8); -0.0056 (0.5)

1.41-1: '"H-SIMP(400.4 MHz, ds-DMSO):

8= 7.4932 (1.0); 7.4766 (1.2); 7.4719 (2.1); 7.4555 (2.1); 7.4507 (1.3); 7.4343 (1.1); 7.3777 (2.1);
7.3733 (1.0); 7.3597 (5.6); 7.3403 (5.4); 7.3218 (1.7); 7.3172 (1.8); 7.2996 (3.1); 7.2920 (1.4);
7.2866 (1.1); 7.2819 (3.0); 7.2761 (0.8); 7.2633 (1.0); 7.2116 (1.0); 7.2052 (1.0); 7.1902 (1.9);
7.1840 (1.8); 7.1667 (5.1); 7.1634 (6.8); 7.1450 (4.6); 6.2467 (9.3); 4.8705 (15.6); 4.2118 (2.3);
4.1941 (7.0); 4.1763 (7.2); 4.1586 (2.3); 3.3283 (17.0); 2.5292 (1.3); 2.5114 (37.4); 2.5070
(49.6); 2.5026 (35.8); 1.2298 (7.8); 1.2120 (16.0); 1.1943 (7.6)

1.3-20: 'H-sIMP(400.4 MHz, d-DMSO):

8= 7.4175 (1.5); 7.4133 (1.4); 7.3967 (3.0); 7.3948 (2.8); 7.3781 (1.9); 7.3739 (1.7); 7.3412 (3.0);
7.3380 (2.5); 7.3222 (3.5); 7.2899 (7.1); 7.2818 (8.7); 7.2798 (7.9); 7.2741 (7.9), 7.1807 (4.7);
7.1733 (4.5); 7.1706 (4.1); 7.1668 (3.9); 7.1645 (3.8); 7.1625 (3.5); 7.1569 (2.9); 7.0565 (4.7);
7.0346 (6.4); 7.0149 (1.7); 6.1825 (3.8); 6.1776 (10.8); 4.7972 (16.0); 4.1903 (2.3); 4.1725 (6.9);
4.1548 (7.0); 4.1371 (2.3); 3.4045 (26.9); 3.3340 (16.4); 3.3292 (43.5); 2.5108 (46.2); 2.5064
(53.7); 1.2425 (0.8); 1.2328 (0.4); 1.2167 (7.7); 1.2036 (5.9); 1.1989 (15.4); 1.1812 (7.4); 1.1465
(0.4)

1.1-3: 'H-SIMP(400.0 MHz, CDCI3):

8=17.3565 (0.6); 7.3521 (0.9); 7.3499 (0.6); 7.3445 (1.8); 7.3427 (2.9); 7.3397 (3.2); 7.3374 (1.6);
7.3340 (1.4); 7.3288 (1.1); 7.3246 (2.1); 7.3226 (2.0); 7.3154 (0.6); 7.3111 (0.9); 7.3016 (0.6);
7.2681 (0.5); 7.2673 (0.6); 7.2665 (0.7); 7.2657 (0.8); 7.2649 (0.9); 7.2641 (1.0); 7.2632 (1.2);
7.2591 (67.9); 7.2467 (2.6); 7.2425 (2.6); 7.2408 (1.0); 7.2380 (0.9); 7.2359 (0.8); 7.2328 (0.8);
7.2299 (1.2); 7.2276 (1.2); 7.2255 (1.0); 7.2225 (1.6); 7.2091 (0.7); 7.2043 (1.2); 7.1890 (1.2);
7.1842 (0.7); 7.1687 (0.7); 7.0301 (0.6); 7.0248 (1.1); 7.0190 (0.7); 7.0052 (0.6); 6.9997 (0.9);
6.9947 (0.8); 6.9428 (0.6); 6.9404 (1.7); 6.9392 (1.3); 6.9352 (1.3); 6.9332 (0.8); 6.9223 (0.6);
6.9192 (1.8); 6.9169 (1.2); 6.9146 (0.9); 6.9128 (1.0); 6.9105 (0.7); 6.0394 (6.9); 4.8921 (8.7);
3.8386 (0.8); 3.8241 (16.0); 1.5341 (11.0); 1.2551 (1.1); 0.8818 (0.6); 0.0080 (1.2); 0.0040 (0.6);
-0.0002 (41.4); -0.0085 (1.1)

1.20-32: 'H-IMP(300.1 MHz, ds-DMSO):

5= 7.7853 (4.7); 7.7802 (4.5); 7.6015 (1.2); 7.5743 (7.9); 7.5687 (6.4); 7.5621 (5.0); 7.5402 (0.8);
7.5336 (0.9); 7.4366 (6.4); 7.4303 (2.4); 7.4140 (3.1); 7.4080 (8.2); 7.3998 (1.3); 7.2236 (8.2);
7.2171 (2.7); 7.2011 (2.7); 7.1950 (6.2); 6.3636 (11.4); 4.8126 (14.0); 4.1852 (2.2); 4.1615 (6.9);
4.1378 (7.0); 4.1142 (2.3); 3.6808 (0.3); 3.3207 (7.8); 2.5092 (6.9); 2.5034 (8.6); 2.4976 (6.0);
2.0761 (1.9); 1.2087 (7.8); 1.1850 (16.0); 1.1613 (7.4); 0.0001 (4.8)

1.12-32: 'H-IMP(300.1 MHz, ds-DMSO):

8=17.7739 (5.7); 7.7671 (5.8); 7.6301 (0.5); 7.6111 (2.4); 7.5831 (8.3); 7.5653 (5.7); 7.5581 (5.1);
7.5369 (1.7); 7.5297 (1.7); 7.2742 (1.7); 7.2656 (1.1); 7.2535 (3.1); 7.2440 (6.8), 7.2243 (8.8);
7.1927 (7.4); 7.1705 (1.2); 7.1627 (2.2); 6.4392 (0.3); 6.2947 (13.2); 4.8116 (0.4); 4.7166 (16.0);
3.5057 (4.2); 2.5088 (13.6); 2.5030 (17.1); 2.4972 (11.8); 2.0748 (3.5); 0.0001 (6.2)

1.21-38: "H-sIMP(400.3 MHz, de-DMSO):
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&= 13.0995 (0.4); 13.0844 (0.4); 13.0508 (0.4); 13.0230 (0.6); 12.9823 (0.6); 12.9214 (0.5);
12.8850 (0.4); 12.8614 (0.4); 7.7501 (0.4); 7.6490 (1.8); 7.6273 (3.7); 7.6119 (4.1); 7.5902 (1.8);
7.5374 (0.3); 7.4501 (12.6); 7.4338 (7.8); 7.4285 (15.4); 7.3974 (2.2); 7.3907 (2.0); 7.2626 (7.1);
7.2558 (16.0); 7.2393 (9.5); 7.2343 (14.0); 6.8776 (0.4); 6.3300 (14.4); 5.7691 (0.6); 4.7138
(13.7); 4.0630 (0.4); 4.0450 (0.6); 4.0271 (0.6); 3.6058 (0.8); 3.5575 (0.4); 3.5014 (0.6); 3.3421
(304.1); 3.2122 (0.5); 3.1407 (0.4); 3.1048 (0.4); 3.0848 (0.4); 3.0599 (0.4); 2.9946 (0.6); 2.9375
(0.5); 2.9099 (0.4); 2.9015 (0.4); 2.7371 (0.4); 2.6792 (5.3); 2.6165 (1.1); 2.5142 (609.2); 2.5102
(776.0); 2.4192 (1.6); 2.3374 (5.3); 2.3021 (0.4); 2.2510 (0.4); 2.1911 (0.8); 1.9975 (2.1); 1.9236
(0.4); 1.9165 (1.6); 1.7826 (0.5); 1.7749 (0.6); 1.7671 (0.8); 1.3885 (0.4); 1.3623 (4.4); 1.2433
(1.8); 1.2000 (0.9); 1.1821 (1.4); 1.1640 (0.9); 1.0918 (0.4); 0.8608 (0.5); 0.8477 (0.5); 0.8156
(0.4); -3.4820 (0.4)

1.21-38: 'H-SIMP(400.1 MHz, de-DMSO):

5= 7.8283 (0.6); 7.8222 (4.0); 7.8174 (1.4); 7.8055 (1.5); 7.8007 (4.5); 7.7945 (0.6); 7.7214 (0.6);
7.7062 (0.7); 7.6994 (1.3); 7.6843 (1.2); 7.6775 (0.8); 7.6623 (0.8); 7.6576 (0.6); 7.6361 (0.8);
7.6247 (0.4); 7.6167 (0.4); 7.6030 (0.5); 7.5893 (0.8); 7.5824 (0.8); 7.5663 (1.0); 7.5628 (1.1);
7.5596 (1.0); 7.5563 (0.9); 7.5403 (0.8); 7.5335 (0.8); 7.5285 (1.0); 7.5238 (0.5); 7.5181 (0.4);
7.5118 (0.4); 7.5068 (0.8); 7.5019 (1.0); 7.4960 (4.9); 7.4913 (1.6); 7.4791 (1.6), 7.4745 (4.1);
7.4683 (0.6); 7.3117 (0.5); 7.3083 (0.6); 7.3046 (0.5); 7.3019 (0.5); 7.2878 (0.9); 7.2825 (0.9);
7.2690 (0.6); 7.2656 (0.6); 7.2619 (0.5); 6.4841 (6.0); 4.8346 (7.4); 4.0380 (0.4); 4.0202 (0.4);
3.8824 (1.9); 3.3502 (0.3); 2.8903 (0.3); 2.5124 (3.4); 2.5080 (7.2); 2.5035 (9.7); 2.4991 (7.0);
2.4947 (3.3); 1.9896 (1.8); 1.9114 (16.0); 1.2331 (0.3); 1.1922 (0.5); 1.1744 (1.0); 1.1566 (0.5); -
0.0005 (3.5)

1.48-38: 'H-SIMP(300.1 MHz, ds-DMSO):

8= 7.5544 (1.4); 7.5325 (4.8); 7.4964 (4.8); 7.4759 (1.5); 7.4285 (1.5); 7.4197 (1.6); 7.3920 (2.6);
7.3627 (2.0); 7.3537 (2.2); 7.3319 (8.2); 7.3182 (7.0); 7.2900 (0.6); 7.2105 (1.4); 7.2063 (1.4);
7.1835 (2.4); 7.1541 (1.2); 6.3027 (9.1); 4.7527 (16.0); 4.7246 (0.7); 3.4986 (0.9); 3.3534 (5.9);
2.5109 (6.5); 2.5059 (7.5); 2.0761 (3.2); 1.2570 (0.5); 1.2339 (1.2); 0.0000 (1.9)

1.21-1: 'H-5IMP(400.2 MHz, ds-DMSO):

8= 7.6243 (0.4); 7.4371 (12.0); 7.4325 (4.4), 7.4204 (4.7); 7.4158 (14.9); 7.3959 (3.9); 7.3915
(1.9); 7.3779 (10.1); 7.3584 (8.2); 7.3308 (0.6); 7.3197 (4.3); 7.3065 (1.8); 7.3016 (5.5); 7.2831
(1.8); 7.2467 (2.1); 7.2406 (14.7); 7.2359 (4.9); 7.2239 (4.5); 7.2193 (12.0); 7.1934 (7.7); 7.1900
(11.2); 7.1718 (8.4); 6.1489 (16.0); 4.4382 (10.7); 4.3733 (0.3); 3.8025 (0.5); 3.7307 (1.6);
3.5480 (1.0); 3.3573 (8.8); 3.1694 (1.3); 2.6781 (1.5); 2.6736 (2.0); 2.6692 (1.5); 2.6043 (0.6);
2.5270 (6.9); 2.5220 (10.4); 2.5135 (111.2); 2.5091 (228.5); 2.5047 (308.1); 2.5002 (223.1);
2.4959 (107.5); 2.3360 (1.4); 2.3315 (1.9); 2.3270 (1.3); 1.3571 (0.6); 1.2962 (0.4); 1.2417 (1.8);
1.1827 (0.8); 1.1711 (1.0); 0.9994 (0.6); 0.8792 (0.5); 0.8626 (1.5); 0.8452 (0.6)

1.3-1: 'H-SIMP(400.2 MHz, ds-DMSO):
5= 7.4316 (0.8); 7.4239 (0.6); 7.4148 (0.7); 7.2516 (0.4); 6.2686 (0.5); 4.8205 (0.8); 3.3883 (4.8);
2.5667 (16.0)

1.42-1: 'H-SIMP(400.3 MHz, d-DMSO):

&= 13.2081 (0.3); 13.1492 (0.3); 13.1159 (0.3); 13.0953 (0.4); 13.0407 (0.3); 7.4937 (3.5); 7.4771
(4.9); 7.4725 (5.4); 7.4562 (5.1); 7.4351 (2.2); 7.3764 (9.1); 7.3718 (7.6); 7.3585 (15.6); 7.3392
(11.5); 7.3237 (6.6); 7.3183 (6.2); 7.2991 (8.3); 7.2788 (6.2); 7.2629 (2.0); 7.2601 (2.1); 7.2090
(6.0); 7.2039 (6.3); 7.1886 (10.7); 7.1820 (11.0); 7.1738 (15.5); 7.1704 (16.0); 7.1524 (9.5);
6.2134 (14.2); 5.7654 (0.6); 4.7478 (15.7); 3.7142 (0.4); 3.6426 (0.4); 3.5941 (0.5); 3.3476 (7.5);
3.1774 (0.7); 3.0201 (0.5); 2.9868 (0.5); 2.9624 (0.4); 2.9491 (0.4); 2.8552 (0.4); 2.7769 (0.3);
2.7125 (0.6); 2.6817 (1.5); 2.6587 (0.4); 2.5163 (146.8); 2.5125 (180.7); 2.5082 (177.2); 2.5040
(110.4); 2.4722 (0.6); 2.3392 (1.1); 2.3350 (1.0); 1.3614 (1.7); 1.2437 (0.9); 1.1752 (0.3)

1.44-49: 'H-SIMP(300.1 MHz, d-DMSO):
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&5=17.7061 (5.4); 7.6995 (5.3), 7.5716 (2.5); 7.5644 (2.5); 7.5368 (2.4); 7.5304 (2.4); 7.4892 (2.2);
7.4824 (1.9); 7.4615 (4.0); 7.4546 (3.8), 7.4396 (1.6); 7.4109 (4.2); 7.4039 (6.3); 7.3854 (3.8);
7.3760 (3.7); 7.3681 (4.0); 7.3612 (3.3); 7.3387 (1.4); 7.3319 (1.2); 6.3006 (11.5); 4.8513 (14.2);
4.2037 (2.2); 4.1800 (7.0); 4.1563 (7.1); 4.1326 (2.3); 3.3191 (12.9); 2.5087 (9.0); 2.5029 (11.3);
2.4972 (7.9); 2.0756 (1.6); 1.2180 (7.8); 1.1944 (16.0); 1.1707 (7.5); 0.0000 (6.1)

1.11-32: 'H-IMP(300.1 MHz, ds-DMSO):

§=7.7753 (4.4); 7.7696 (3.6); 7.6340 (0.4); 7.5998 (1.7); 7.5718 (8.0); 7.5628 (5.0); 7.5560 (4.1);
7.5343 (0.8); 7.5276 (0.9); 7.2768 (1.9); 7.2682 (1.3); 7.2571 (3.1); 7.2466 (6.3); 7.2277 (7.2);
7.2229 (6.1); 7.1934 (5.8); 7.1636 (1.7); 6.3195 (11.1); 4.8132 (14.8); 4.1879 (2.5); 4.1642 (7.5);
4.1405 (7.5); 4.1169 (2.4); 3.3443 (24.4); 3.3400 (22.2); 2.5129 (4.2); 2.5072 (5.2); 2.5015 (3.7);
1.2299 (1.2); 1.2112 (8.0); 1.1876 (16.0); 1.1639 (7.5); 0.0003 (1.0)

1.42-32: 'H-SIMP(300.1 MHz, de-DMSO):

5= 12.9048 (0.4); 7.7438 (4.8); 7.7408 (5.3); 7.7386 (5.6); 7.7356 (4.2); 7.5376 (0.7); 7.5091
(9.5); 7.5036 (13.5); 7.4771 (0.5); 7.3546 (1.5); 7.3462 (1.7); 7.3414 (1.5); 7.3194 (3.6); 7.3124
(4.3), 7.2903 (3.7); 7.2839 (2.5); 7.2625 (1.5); 7.1386 (1.4); 7.1329 (1.3); 7.1128 (2.2); 7.1044
(2.0); 7.0851 (1.1); 7.0760 (1.0); 6.2707 (8.4); 6.2679 (7.7); 4.7318 (16.0); 3.3731 (3.4); 2.5132
(16.2); 2.5074 (29.2); 2.5015 (36.6); 2.4957 (25.0); 2.0739 (0.5); 0.0108 (1.4); -0.0001 (24.9); -
0.0111 (1.0)

1.41-49: "H-sIMP(300.3 MHz, CDCI3):

&=7.2801 (1.5); 7.2525 (2.9); 7.2254 (2.0); 7.1892 (16.0); 7.1150 (0.8); 7.0926 (2.5); 7.0884
(3.0); 7.0667 (2.7); 7.0600 (2.2); 7.0385 (1.0); 7.0076 (2.1); 7.0003 (1.8); 6.9754 (2.0); 6.9680
(1.8); 6.7925 (0.7); 6.7823 (0.9); 6.7638 (1.1); 6.7541 (2.3); 6.7440 (0.6); 6.7377 (0.6); 6.7270
(1.2); 6.7206 (1.7); 6.7116 (1.0); 6.6901 (1.1); 6.6821 (0.8); 6.0298 (5.2); 4.7671 (14.8); 4.2388
(1.8); 42151 (5.5); 4.1913 (5.6); 4.1676 (1.9); 1.4686 (1.8); 1.2468 (7.0); 1.2231 (13.0); 1.1993
(7.5); 1.1863 (3.7); 0.8111 (0.7); 0.7886 (0.4); 0.0000 (1.0)

1.41-49: TH-SIMP(400.0 MHz, CDCI3):

8= 7.3482 (1.6); 7.3273 (2.6); 7.3070 (2.0); 7.2631 (8.4); 7.1776 (0.8); 7.1702 (1.5); 7.1671 (1.6);
7.1645 (1.7); 7.1617 (2.3); 7.1569 (1.6); 7.1488 (1.2); 7.1457 (1.3); 7.1404 (2.4); 7.1359 (1.0);
7.1201 (0.9); 7.0759 (2.1); 7.0704 (1.8); 7.0517 (2.1); 7.0462 (1.9); 6.8593 (0.6); 6.8568 (0.6);
6.8530 (0.7); 6.8506 (0.7); 6.8395 (0.8); 6.8374 (1.0); 6.8311 (1.4); 6.8177 (1.5); 6.8115 (1.3);
6.7953 (1.2); 6.7928 (1.2); 6.7894 (0.8), 6.7866 (0.9); 6.7709 (1.0); 6.7646 (0.8); 6.1051 (5.2);
6.1029 (5.1); 4.8409 (16.0); 4.3023 (1.9); 4.2845 (6.1); 4.2666 (6.1); 4.2488 (2.0); 1.5849 (6.2);
1.3133 (7.6); 1.2954 (15.6); 1.2776 (7.4); -0.0002 (11.0)

1.7-3: 'H-SIMP(300.1 MHz, CDCI3):

&= 7.3328 (0.6); 7.3129 (0.7); 7.3060 (1.1); 7.2864 (1.2); 7.2796 (1.0); 7.2599 (6.2); 7.2449 (0.7);
7.2389 (1.3); 7.2179 (1.2); 7.2119 (0.9); 7.1909 (0.7); 7.0795 (0.6); 7.0737 (0.7); 7.0513 (1.1);
7.0455 (1.2); 7.0430 (1.2); 7.0354 (0.9); 7.0266 (1.9); 7.0197 (2.6); 6.9944 (2.4); 6.9890 (1.9);
6.9790 (0.9); 6.9669 (1.2); 6.9521 (1.9); 6.9430 (2.4); 6.9363 (2.1); 6.9268 (1.5); 6.9231 (1.3);
6.9166 (1.5); 6.0551 (5.6); 4.8865 (9.7); 3.8219 (16.0); 1.5562 (3.2); -0.0001 (4.6)

1.20-7: 'H-sIMP(400.2 MHz, d-DMSO):

8= 7.4731 (8.6); 7.4597 (9.6); 7.4515 (10.1); 7.2805 (7.5); 7.2604 (7.1); 7.2093 (7.3); 7.1888
(7.1); 7.1560 (0.4); 6.2997 (8.6); 4.8525 (15.1); 4.7603 (3.3); 4.2744 (3.4); 4.2010 (2.2); 4.1835
(6.6); 4.1649 (7.3); 4.1463 (3.3); 4.1279 (0.7); 3.3281 (36.2); 2.6753 (0.6); 2.5061 (77.4); 2.5024
(72.7); 2.3333 (0.5); 1.2655 (1.0); 1.2239 (8.5); 1.2064 (16.0); 1.1885 (8.1); 1.1737 (1.9); 1.0909
(0.5); 0.8670 (0.3); 0.8540 (0.4); 0.8010 (0.3)

1.11-7: 'H-SIMP(400.3 MHz, ds-DMSO):

8= 7.4536 (10.5); 7.4421 (9.0); 7.4335 (8.3); 7.3879 (0.5); 7.3034 (10.0); 7.2951 (10.6); 7.2619
(9.0); 7.2494 (8.7); 7.2407 (8.8); 7.2176 (5.8); 7.1896 (11.4); 7.1783 (8.6); 7.1702 (7.5); 6.2633
(7.1); 6.2542 (8.0); 4.8541 (13.7); 4.8452 (15.2); 4.1875 (8.3); 4.1779 (9.5); 4.1710 (8.7); 4.1605
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(7.7), 3.3519 (23.7); 3.3344 (57.2); 3.3253 (63.6); 2.6733 (1.0); 2.5033 (127.2); 2.3306 (0.8);
1.2271 (10.3); 1.2097 (15.7); 1.2000 (16.0); 1.1842 (7.1)

1.41-4: 'H-SIMP(400.3 MHz, ds-DMSO):

§=17.5015 (1.0); 7.4846 (1.9); 7.4802 (2.2); 7.4637 (2.5); 7.4593 (1.4); 7.4425 (1.1); 7.3651 (1.3);
7.3592 (1.2); 7.3395 (2.1); 7.3159 (1.3); 7.3099 (1.1); 7.2470 (1.3); 7.2401 (0.9); 7.2238 (8.4);
7.2169 (5.9); 7.2127 (7.8); 7.2035 (13.4); 7.1998 (10.8); 7.1797 (1.6); 6.2559 (9.3); 4.8682
(16.0); 4.2104 (2.4); 4.1926 (7.2); 4.1749 (7.2); 4.1571 (2.4); 3.3445 (34.2); 3.3402 (73.0);
2.6827 (0.7); 2.6786 (0.8); 2.5180 (59.4); 2.5138 (99.8); 2.5095 (111.8); 2.5053 (75.3); 2.4704
(0.5); 2.3408 (0.7); 2.3367 (0.7); 1.2288 (7.8); 1.2149 (7.1); 1.2111 (15.6); 1.1934 (7.4)

1.20-20: 'H-SIMP(400.4 MHz, de-DMSO):

&= 7.4339 (1.3); 7.4300 (1.3); 7.4149 (2.3); 7.4130 (2.5); 7.4112 (2.6); 7.3945 (1.7); 7.3905 (1.8);
7.3785 (6.9); 7.3575 (9.3); 7.3439 (3.0); 7.3400 (2.6); 7.1886 (8.3); 7.1675 (6.3); 7.0701 (5.6);
7.0497 (7.9); 7.0309 (1.7); 6.2245 (11.2); 4.7966 (15.7); 4.1876 (2.3); 4.1700 (7.2); 4.1523 (7.1);
4.1344 (2.4); 3.4292 (27.4); 3.3251 (68.1); 2.6755 (1.1); 2.6067 (0.3); 2.5108 (150.6); 2.5065
(188.9); 2.5022 (130.9); 2.3337 (1.1); 1.2275 (0.3); 1.2138 (8.1); 1.1961 (16.0); 1.1783 (7.6)

1.42-38: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 12.9647 (1.7); 12.9394 (1.8); 7.5000 (4.6); 7.4080 (3.1); 7.3791 (7.6); 7.3531 (9.0); 7.3251
(5.7), 7.3026 (3.3); 7.1982 (4.3); 7.1753 (6.2); 7.1534 (5.8); 7.1311 (5.9); 7.1113 (3.0); 6.2650
(11.5); 4.7221 (16.0); 4.0399 (3.6); 4.0225 (3.2); 3.6055 (2.1); 3.4093 (2.8); 3.3260 (815.9);
3.2707 (2.4); 3.2028 (1.7); 2.9073 (1.8); 2.8815 (1.6); 2.6732 (14.3); 2.5066 (2220.7); 2.3968
(2.3); 2.3325 (13.9); 1.9930 (8.6); 1.3602 (6.5); 1.2411 (4.2); 1.1966 (3.9); 1.1802 (5.6); 1.1616
(2.6)

1.42-7: TH-SIMP(400.4 MHz, d-DMSO):

&= 13.0414 (0.3); 7.5245 (1.5); 7.5079 (2.0); 7.5032 (3.6); 7.4870 (3.6); 7.4821 (2.4); 7.4657
(2.0); 7.4520 (1.2); 7.4444 (12.3); 7.4392 (4.1), 7.4275 (4.4); 7.4224 (14.7); 7.4148 (2.0); 7.3780
(1.9); 7.3718 (2.0); 7.3522 (2.8); 7.3478 (3.0); 7.3287 (1.9); 7.3224 (2.0); 7.2366 (1.7); 7.2318
(1.8); 7.2161 (3.4); 7.2104 (3.2); 7.1912 (15.8); 7.1743 (4.2); 7.1692 (12.4); 7.1616 (1.6); 6.8769
(0.4); 6.2491 (15.5); 4.7586 (16.0); 3.3284 (37.4); 3.2053 (0.4); 2.6805 (1.7); 2.6761 (2.4);
2.6715 (1.8); 2.6067 (0.5); 2.5683 (0.7); 2.5295 (7.2); 2.5160 (129.9); 2.5117 (269.6); 2.5072
(366.1); 2.5027 (266.9); 2.4985 (128.1); 2.4570 (0.9); 2.3385 (1.7); 2.3342 (2.3); 2.3296 (1.7);
2.1884 (0.6); 2.0801 (0.7); 1.9139 (0.5); 1.3609 (4.5); 1.2417 (0.9); 1.1749 (0.4)

1.21-32: 'H-SIMP(300.1 MHz, ds-DMSO):

5= 7.7802 (6.4); 7.7734 (6.4); 7.6137 (2.6); 7.5855 (9.6); 7.5707 (6.5); 7.5637 (5.6); 7.5423 (1.6);
7.5353 (1.6); 7.4350 (8.2); 7.4065 (10.5); 7.2229 (10.6); 7.1943 (8.1); 6.3354 (14.1); 4.7048
(16.0); 3.4622 (0.3); 3.3193 (3.6); 2.5076 (28.5); 2.5019 (35.5); 2.4962 (25.2); 1.2361 (0.6);
0.0001 (22.6)

1.21-32: 'H-SIMP(400.1 MHz, de-DMSO):

&= 13.2498 (0.3); 7.9050 (5.0); 7.9033 (5.8); 7.9004 (5.4); 7.8987 (5.2); 7.8235 (1.1); 7.8172
(8.6); 7.8123 (2.9); 7.8005 (3.1); 7.7956 (10.1); 7.7893 (1.4); 7.6566 (0.8); 7.6550 (1.0); 7.6354
(10.3); 7.6334 (13.6); 7.6281 (7.3); 7.6115 (0.7); 7.6068 (1.0); 7.4990 (1.3); 7.4929 (10.2);
7.4880 (3.1); 7.4760 (3.0); 7.4713 (8.9); 7.4651 (1.0); 6.4824 (13.5); 4.9453 (0.3); 4.8165 (16.0);
3.7025 (0.9); 3.5682 (0.4); 3.1697 (2.9); 2.8897 (0.4); 2.5419 (8.8); 2.5115 (5.6); 2.5071 (11.9);
2.5026 (16.3); 2.4981 (11.6); 2.4936 (5.3); 2.0760 (0.9); -0.0004 (6.7)

1.42-49: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 7.5871 (3.0); 7.5800 (3.0); 7.5528 (3.0); 7.5459 (3.0); 7.5043 (2.0); 7.4762 (4.5); 7.4488 (3.5);
7.4238 (1.4); 7.3954 (6.2); 7.3676 (5.2), 7.3615 (3.8); 7.3450 (2.1); 7.3333 (2.6); 7.3299 (2.5);
7.3024 (1.7); 7.2944 (1.5); 7.1747 (1.5);, 7.1678 (1.4); 7.1466 (2.6); 7.1397 (2.4), 7.1180 (1.2);
7.1114 (1.1); 6.3003 (9.9); 4.7649 (16.0); 3.7895 (0.4); 3.7663 (0.5); 3.7419 (0.4); 3.5179 (1.0);
3.4695 (1.0); 2.5176 (3.1); 2.5123 (3.8); 2.0797 (1.6); 1.2346 (0.4)

1.42-49: "H-5IMP(400.1 MHz, d--DMSO):
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&=7.9704 (1.5); 7.9485 (3.2), 7.9314 (3.3); 7.9268 (2.2); 7.9095 (1.8); 7.8992 (1.7); 7.8782 (3.1);
7.8573 (1.7); 7.7231 (3.8); 7.7176 (4.0);, 7.6976 (3.9); 7.6921 (3.9); 7.5966 (0.4); 7.5749 (0.5);
7.4607 (3.1); 7.4422 (2.9); 7.3712 (1.8); 7.3650 (1.9); 7.3477 (2.1); 7.3421 (3.4), 7.3361 (2.5);
7.3191 (1.8); 7.3135 (1.9); 7.1663 (1.8); 7.1606 (1.8); 7.1453 (3.3); 7.1394 (3.1); 7.1242 (1.7);
7.1180 (1.6); 6.0565 (3.2); 6.0508 (3.2); 4.3376 (5.0); 3.6949 (0.4); 3.5818 (0.5); 3.5728 (0.4);
3.5553 (0.5); 3.5046 (0.6); 3.3451 (2.8); 3.3389 (2.9); 3.1986 (0.5); 3.1673 (12.2); 2.9956 (0.8);
2.6752 (0.7); 2.6709 (0.6); 2.6660 (0.5); 2.5411 (2.0); 2.5107 (28.3); 2.5063 (57.5); 2.5018
(77.3); 2.4973 (55.3); 2.4929 (26.0); 2.3286 (0.4); 2.1744 (0.5); 1.9035 (0.5); 1.3953 (0.3);
1.2980 (1.1); 1.2580 (2.2); 1.2334 (16.0); 1.1567 (0.3); 1.1342 (0.3); 1.1188 (0.3); 1.1130 (0.4);
1.0286 (0.4); 0.8696 (0.8); 0.8530 (2.4); 0.8353 (1.1); 0.0076 (1.4); -0.0005 (34.4); -0.0088 (1.2)

1.42-49: "H-sIMP(400.0 MHz, CDCI3):

&=17.3598 (1.6); 7.3389 (2.7); 7.3187 (2.0); 7.2595 (14.6); 7.1799 (0.8); 7.1731 (1.5); 7.1700
(1.6); 7.1674 (1.7); 7.1644 (2.3); 7.1592 (1.6); 7.1517 (1.2); 7.1486 (1.3); 7.1458 (1.6); 7.1431
(2.7), 7.1382 (1.1); 7.1225 (1.0); 7.0802 (2.2); 7.0746 (2.0); 7.0560 (2.2); 7.0504 (2.0); 6.8618
(0.6); 6.8593 (0.6); 6.8555 (0.7); 6.8531 (0.8); 6.8421 (0.8); 6.8399 (1.1); 6.8336 (1.4); 6.8207
(1.6); 6.8144 (1.3); 6.8122 (0.9); 6.7989 (1.2); 6.7964 (1.3); 6.7932 (0.9); 6.7903 (1.0); 6.7745
(1.1); 6.7684 (0.8); 6.1062 (5.4); 6.1040 (5.5); 4.9131 (16.0); 1.4319 (1.9); -0.0002 (16.7)

1.11-39: 'H-SIMP(400.0 MHz, ds-DMSO):
&= 3.3288 (16.0); 2.5110 (1.4); 2.5065 (3.1); 2.5019 (4.4); 2.4973 (3.2); 2.4927 (1.4)

1.21-7: 'H-SIMP(400.2 MHz, ds-DMSO):

5= 7.5848 (0.3); 7.5564 (0.3); 7.5343 (0.4); 7.5094 (0.3); 7.4707 (10.3); 7.4533 (15.1); 7.4494
(16.0); 7.4314 (12.8); 7.2688 (12.4), 7.2476 (10.1); 7.2038 (12.5); 7.1819 (10.4); 6.1774 (10.8);
4.4653 (7.6); 3.7880 (0.9); 3.3367 (16.8); 2.6775 (2.4); 2.6732 (3.0); 2.6687 (2.2); 2.6044 (1.0);
2.5689 (0.7); 2.5264 (12.8); 2.5087 (376.8); 2.5043 (488.4); 2.5000 (346.7); 2.4535 (1.7); 2.3356
(2.3); 2.3312 (2.9); 1.3571 (0.7); 1.2421 (2.7); 1.1830 (0.5); 1.1707 (0.7); 0.8793 (1.0); 0.8626
(2.7); 0.8451 (1.1)

1.12-4: TH-SIMP(400.3 MHz, ds-DMSO):

§=17.2861 (2.5); 7.2773 (3.4); 7.2696 (5.4); 7.2638 (5.5); 7.2555 (4.8); 7.2498 (5.1); 7.2399 (5.3);
7.2347 (7.9); 7.2260 (13.4); 7.2203 (16.0); 7.2096 (15.3); 7.2041 (14.6); 6.1531 (1.7); 6.1441
(5.3); 6.1388 (5.6); 4.5221 (7.2); 3.7131 (0.3); 3.4367 (1.4); 3.3664 (1.7); 3.1726 (1.0); 3.1670
(1.0); 3.1527 (0.6); 2.6761 (1.0); 2.6719 (1.0); 2.6066 (0.4); 2.5072 (130.4); 2.5027 (125.5);
2.3340 (0.8); 2.3297 (0.8); 2.1878 (0.5); 2.1831 (0.5); 1.9950 (0.4); 1.9894 (0.4); 1.3684 (1.0);
1.3598 (2.8); 1.3545 (3.0); 1.2379 (0.7); 1.1798 (0.5); 1.1740 (0.4)

1.7-4: 'H-SIMP(400.0 MHz, CDCI3):

&=7.2970 (0.5); 7.2823 (0.6); 7.2768 (1.0); 7.2597 (26.5); 7.2423 (0.7); 7.2013 (1.6); 7.1957
(0.6); 7.1893 (1.8); 7.1841 (1.0); 7.1786 (2.2); 7.1723 (0.7); 7.1666 (2.0); 7.0376 (0.6); 7.0229
(3.0); 7.0187 (1.1); 7.0169 (1.3); 7.0057 (0.8); 7.0024 (2.8); 7.0004 (2.2); 6.9970 (1.0); 6.9855
(0.7); 6.9798 (2.6); 6.9772 (1.2); 6.9759 (1.3); 6.9733 (1.0); 6.9605 (0.8); 6.9577 (0.9); 6.9566
(1.1); 6.9541 (0.9); 6.9268 (0.7); 6.9228 (0.7); 6.9207 (0.7); 6.9167 (0.5); 6.9029 (0.7); 6.8989
(0.7); 6.8968 (0.7); 6.8928 (0.5); 6.0481 (5.8); 5.2977 (1.5); 4.8765 (9.0); 3.8142 (16.0); 3.7980
(0.6); 1.5476 (0.6); -0.0002 (10.9)

1.3-2: 'H-SIMP(400.0 MHz, CDCI3);

5= 7.5182 (2.0); 7.4144 (0.8); 7.3995 (1.2); 7.3954 (1.4); 7.3804 (0.8); 7.3762 (1.1); 7.3413 (0.7);
7.3245 (0.9); 7.3165 (0.8); 7.3087 (2.0); 7.2894 (4.3); 7.2846 (2.7); 7.2686 (4.6); 7.2593 (367.9);
7.2089 (2.3); 7.2052 (2.5); 7.2003 (1.7); 7.1891 (1.6); 7.1847 (1.6); 7.1587 (0.6); 7.0823 (0.9);
7.0608 (1.4); 7.0395 (0.8); 6.9953 (2.0); 6.0925 (7.0); 4.9224 (12.2); 4.1150 (1.6); 4.0982 (1.4);
2.2968 (0.6); 2.0048 (0.5); 1.6411 (1.0); 1.2546 (16.0); 0.8800 (1.4); 0.1461 (0.6); 0.0493 (0.6);
0.0079 (5.0); -0.0002 (156.1); -0.0085 (4.3); -0.1494 (0.7)

1.47-49: 'H-SIMP(300.1 MHz, d-DMSO):
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&= 7.6040 (2.4); 7.5967 (2.5); 7.5696 (2.5); 7.5625 (2.6); 7.5459 (2.6); 7.5132 (2.4); 7.5097 (2.4);
7.4885 (1.6); 7.4603 (3.5); 7.4333 (3.0); 7.3971 (2.9); 7.3949 (2.9); 7.3899 (2.7); 7.3659 (1.9);
7.3609 (1.8); 7.3449 (6.2); 7.3395 (4.7), 7.3375 (4.7); 7.3308 (5.3); 7.3024 (0.4); 6.3490 (7.5);
4.8481 (13.9); 4.2018 (2.2); 4.1781 (6.9); 4.1544 (7.0); 4.1308 (2.3); 3.3328 (67.0); 2.5105 (5.5);
2.5047 (6.9); 2.4990 (4.8); 1.2344 (0.9); 1.2155 (7.8); 1.1919 (16.0); 1.1682 (7.4); 0.0000 (2.0)

1.45-49: TH-SIMP(300.1 MHz, ds-DMSO):

§=17.7039 (6.8); 7.6974 (6.7); 7.5622 (3.3); 7.5552 (3.3); 7.5279 (3.3); 7.5210 (3.3); 7.4842 (3.0);
7.4775 (2.7); 7.4569 (6.6); 7.4497 (5.2); 7.4306 (5.5); 7.4035 (5.7); 7.3961 (8.7); 7.3682 (8.7);
7.3618 (4.3); 7.3386 (2.1); 7.3321 (1.9); 6.2598 (16.0); 4.7047 (13.9); 3.3669 (0.8); 3.3500 (0.7);
2.5088 (19.4); 2.5030 (24.1); 2.4973 (16.8); 1.2350 (0.8); 0.0002 (9.0)

1.40-49: "H-sIMP(400.0 MHz, CDCI3):

&= 7.3447 (1.0); 7.3239 (1.6); 7.3036 (1.2); 7.2597 (14.5); 7.1684 (0.9); 7.1653 (0.9); 7.1627
(1.1); 7.1599 (1.3); 7.1556 (1.0); 7.1470 (0.7); 7.1439 (0.8); 7.1388 (1.3); 7.1345 (0.6); 7.1187
(0.6); 7.0758 (1.3); 7.0702 (1.1); 7.0516 (1.3); 7.0460 (1.1); 6.8352 (0.6); 6.8289 (0.8); 6.8157
(0.9); 6.8095 (0.8); 6.7936 (0.7); 6.7910 (0.7); 6.7848 (0.6); 6.7691 (0.6); 6.1019 (3.1); 6.0996
(3.1); 4.8607 (9.0); 3.8088 (16.0); 1.5385 (3.2); 1.2654 (0.5); 0.8819 (1.0); -0.0002 (14.6)

1.40-49: "H-sIMP(400.6 MHz, CDCI3):

&= 7.3457 (0.9); 7.3248 (1.5); 7.3046 (1.2); 7.2605 (16.0); 7.1693 (0.8); 7.1662 (0.9); 7.1637
(1.0); 7.1607 (1.3); 7.1558 (0.9); 7.1479 (0.7); 7.1449 (0.7); 7.1420 (1.0); 7.1395 (1.5); 7.1348
(0.6); 7.1191 (0.5); 7.0761 (1.2); 7.0706 (1.1); 7.0520 (1.2); 7.0464 (1.1); 6.8360 (0.6); 6.8298
(0.8); 6.8163 (0.8); 6.8102 (0.8); 6.7941 (0.7); 6.7916 (0.7); 6.7854 (0.5); 6.7697 (0.6); 6.1027
(3.1); 6.1004 (3.2); 4.8614 (8.9); 3.8097 (16.0); 1.5515 (1.2); 0.0695 (0.6); -0.0002 (12.4)

1.10-1: 'H-SIMP(300.1 MHz, CDCI3):

§=7.3275 (0.4); 7.3210 (0.7); 7.3149 (0.4); 7.2988 (2.1); 7.2940 (1.2); 7.2911 (1.2); 7.2741 (3.0);
7.2595 (9.7); 7.2468 (0.7); 7.2379 (1.4), 7.2115 (4.0); 7.2051 (3.6); 7.1944 (2.3); 7.1889 (2.2);
7.1827 (4.0); 7.1725 (1.1); 7.1649 (2.1); 7.1556 (0.3); 7.0247 (0.4); 7.0154 (2.1); 7.0083 (0.7);
6.9865 (3.4); 6.9643 (0.6); 6.9574 (1.6); 6.0132 (4.9); 4.8925 (8.5); 3.8152 (16.0); 1.5624 (3.4); -
0.0001 (6.8)

1.20-38: 'H-SIMP(400.2 MHz, ds-DMSO):

§=17.6276 (1.0); 7.6124 (1.2); 7.6055 (2.1); 7.5905 (2.1); 7.5836 (1.3); 7.5685 (1.1); 7.4432 (6.6);
7.4386 (3.4); 7.4219 (8.2); 7.4151 (2.6); 7.3886 (1.1); 7.3818 (1.1); 7.2515 (9.2); 7.2302 (8.5);
7.2147 (1.0); 7.2121 (1.0); 7.2078 (0.9); 6.3520 (10.6); 4.8274 (16.0); 4.1895 (2.4); 4.1718 (7.4);
4.1540 (7.4); 4.1363 (2.5); 3.3208 (17.3); 2.5095 (25.2); 2.5053 (33.4); 2.5011 (25.0); 1.2080
(7.8); 1.1902 (15.7); 1.1725 (7.6)

1.11-38: 'H-SIMP(400.3 MHz, ds-DMSO):

8= 7.6295 (1.0); 7.6138 (1.5); 7.6074 (2.0); 7.5922 (2.2); 7.5855 (1.2); 7.5703 (1.1); 7.4381 (1.3);
7.4314 (1.2); 7.4151 (2.0); 7.4118 (2.2); 7.3894 (1.3); 7.3829 (1.1); 7.3113 (0.4); 7.2936 (2.8);
7.2796 (3.9); 7.2715 (5.2); 7.2578 (5.7); 7.2340 (7.0); 7.2118 (7.8); 7.1897 (2.3); 6.3151 (10.4);
4.8267 (15.0); 4.7871 (0.9); 4.7635 (0.4); 4.2795 (0.5); 4.1902 (2.4); 4.1724 (7.3); 4.1546 (7.4);
4.1370 (2.5); 3.7376 (0.4); 3.3739 (0.5); 3.3431 (60.2); 3.3395 (98.4); 2.6769 (1.3); 2.6074 (0.4);
2.5120 (180.8); 2.5078 (192.7); 2.3349 (1.2); 1.9949 (0.5); 1.2668 (0.4); 1.2367 (1.1); 1.2098
(8.2); 1.1919 (16.0); 1.1742 (7.6); 0.9169 (0.3)

1.11-38: 'H-SIMP(400.1 MHz, ds-DMSO):

5= 7.8460 (0.4); 7.8387 (2.9); 7.8333 (1.2); 7.8249 (3.3); 7.8165 (3.4); 7.8081 (1.3); 7.8027 (3.0);
7.7953 (0.4); 7.7155 (0.9); 7.7004 (1.0); 7.6935 (1.8); 7.6785 (1.8); 7.6716 (1.1); 7.6565 (1.0);
7.5912 (1.0); 7.5842 (1.0); 7.5683 (1.2); 7.5648 (1.3); 7.5616 (1.3); 7.5581 (1.2); 7.5422 (1.0);
7.5353 (1.0); 7.3140 (0.7); 7.3105 (0.9); 7.3070 (0.8); 7.3039 (0.7); 7.2847 (4.4); 7.2676 (2.0);
7.2624 (6.5); 7.2452 (1.0); 7.2401 (2.9); 6.4612 (9.7); 4.9391 (12.3); 4.1959 (2.1); 4.1781 (6.6);
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4.1603 (6.7); 4.1426 (2.1); 3.3421 (49.5); 2.5130 (2.7); 2.5085 (5.8); 2.5040 (7.9); 2.4995 (5.7);
2.4951 (2.6); 1.9904 (0.3); 1.2321 (1.0); 1.2219 (7.7); 1.2041 (16.0); 1.1863 (7.4); -0.0004 (1.0)

1.3-38: 'H-SIMP(400.2 MHz, ds-DMSO):

8=17.6302 (1.1); 7.6246 (1.0); 7.6085 (3.0); 7.6027 (2.2); 7.5931 (2.5); 7.5870 (3.0); 7.5710 (1.3);
7.3991 (2.2); 7.3930 (1.5); 7.3765 (3.5); 7.3732 (3.6); 7.3456 (10.3); 7.3422 (12.3); 7.3355
(16.0); 7.3296 (9.2); 7.2788 (0.4); 7.2263 (7.3); 7.2230 (7.7); 7.2202 (8.4); 7.2168 (8.1); 7.2137
(8.6); 7.2108 (9.0); 7.2052 (9.1); 7.1911 (2.1); 7.1883 (2.1); 7.1847 (1.9); 6.8765 (0.4); 6.2421
(10.1); 6.2360 (8.6); 4.6134 (12.4); 4.0617 (0.4); 4.0553 (0.4); 4.0438 (1.0); 4.0375 (0.9); 4.0260
(1.0); 4.0198 (0.9); 4.0083 (0.4); 4.0020 (0.4); 3.6175 (0.7); 3.6071 (1.0); 3.6009 (1.0); 3.5907
(0.8); 3.5373 (0.6); 3.5114 (0.8); 3.3898 (0.8); 3.3220 (0.8); 3.1940 (0.5); 3.1438 (0.4); 2.6721
(0.7); 2.5518 (1.2); 2.5079 (100.8); 2.5037 (98.5); 2.4586 (0.8); 2.3350 (0.6); 2.1840 (0.6);
1.9952 (4.0); 1.9889 (3.4); 1.9119 (1.6); 1.9058 (1.3); 1.7655 (0.7); 1.7590 (0.6); 1.3614 (3.5);
1.3555 (3.0); 1.2397 (2.9); 1.1982 (1.5); 1.1919 (1.3); 1.1805 (2.6); 1.1741 (2.3); 1.1627 (1.4);
1.1563 (1.1); 0.8589 (0.5); 0.8414 (0.4)

1.41-7: 'H-SIMP(400.4 MHz, ds-DMSO):

8= 7.5252 (0.9); 7.5090 (1.1); 7.5039 (1.9); 7.4877 (1.9); 7.4828 (1.4); 7.4664 (1.0); 7.4549 (0.8);
7.4473 (6.2); 7.4421 (2.8); 7.4305 (2.3); 7.4251 (7.6); 7.3792 (1.0); 7.3730 (1.1); 7.3533 (1.5);
7.3493 (1.5); 7.3299 (0.9); 7.3236 (1.0); 7.2390 (0.9); 7.2334 (1.0); 7.2179 (1.7); 7.2125 (1.7);
7.1859 (7.5); 7.1807 (3.1); 7.1690 (2.1); 7.1637 (6.4); 6.2815 (8.5); 4.8752 (13.3); 4.7623 (0.7);
4.2757 (0.8); 4.2109 (2.0); 4.1932 (6.5); 4.1755 (6.6); 4.1577 (2.1); 4.1479 (0.4); 3.3258 (56.9);
2.6813 (0.6); 2.6767 (0.9); 2.6722 (0.7); 2.5302 (3.1); 2.5255 (4.8); 2.5167 (46.6); 2.5123
(101.7); 2.5078 (143.4); 2.5033 (113.4); 2.4989 (60.4); 2.3394 (0.6); 2.3348 (0.9); 2.3301 (0.7);
1.2288 (7.6); 1.2111 (16.0); 1.1934 (7.4)

1.21-20: 'H-SIMP(400.2 MHz, ds-DMSO):

8= 7.4267 (2.0); 7.4228 (2.3); 7.4071 (4.1); 7.4030 (3.8); 7.3874 (2.8); 7.3834 (3.4); 7.3707
(15.2); 7.3543 (9.0); 7.3495 (16.0); 7.1841 (13.5); 7.1795 (4.3); 7.1673 (4.1); 7.1628 (11.0);
7.0636 (10.3); 7.0437 (9.1); 7.0278 (2.6); 6.8744 (0.3); 6.1694 (13.1); 4.6136 (8.3); 3.6038 (0.4);
3.5125 (0.7); 3.4250 (47.1); 3.3289 (28.4); 2.6787 (1.8); 2.6742 (2.5); 2.6698 (1.9); 2.6046 (0.5);
2.5274 (8.8); 2.5137 (155.7); 2.5097 (315.8); 2.5053 (425.3); 2.5009 (311.6); 2.4967 (152.3);
2.4559 (1.3); 2.3366 (2.0); 2.3322 (2.8); 2.3277 (2.0); 2.1869 (0.7); 1.9110 (0.6); 1.3589 (4.1);
1.2728 (0.4); 1.2395 (1.7); 1.1846 (1.2); 1.1730 (0.7)

1.12-20: 'H-SIMP(400.3 MHz, ds-DMSO):

5= 7.4228 (3.0); 7.4186 (2.8); 7.4029 (6.3); 7.3832 (4.2); 7.3786 (4.7); 7.3716 (6.3); 7.3673 (5.7);
7.3509 (6.8); 7.2828 (0.6); 7.2685 (0.6); 7.2478 (0.7); 7.2254 (5.6); 7.2101 (8.7); 7.2034 (10.3);
7.1950 (6.7); 7.1895 (8.8); 7.1590 (9.6); 7.1369 (13.5); 7.1197 (3.8); 7.1147 (4.9); 7.0932 (0.6);
7.0600 (12.9); 7.0408 (12.3); 7.0241 (3.6); 6.8800 (0.8); 6.6523 (0.4); 6.2526 (0.5); 6.1326
(16.0); 4.6234 (13.6); 4.1778 (0.3); 4.1592 (0.3); 4.0632 (0.4); 4.0457 (0.9); 4.0280 (0.9); 4.0097
(0.4); 3.9728 (0.3); 3.9580 (0.4); 3.9348 (0.3); 3.8074 (0.6); 3.7612 (0.4); 3.7179 (0.5); 3.6992
(0.5); 3.6098 (1.0); 3.5935 (0.8); 3.5156 (1.5); 3.4639 (3.7); 3.4315 (54.5); 3.3349 (85.7); 3.1434
(0.9); 3.1177 (0.8); 2.9862 (0.8); 2.9630 (0.8); 2.8971 (0.6); 2.8676 (0.5); 2.8255 (0.6); 2.7538
(0.5); 2.7299 (0.5); 2.6829 (4.0); 2.6785 (4.4); 2.6108 (1.3); 2.5139 (562.5); 2.5097 (623.7);
2.3408 (3.4); 2.3365 (3.8); 2.1911 (1.4); 1.9967 (2.8); 1.9208 (1.1); 1.9153 (2.4); 1.3632 (8.9);
1.2691 (1.2); 1.2456 (4.9); 1.1999 (1.3); 1.1885 (1.8); 1.1824 (1.8); 1.1704 (0.5); 1.1648 (0.9);
1.1529 (0.4); 0.9425 (0.4); 0.8620 (0.8)

1.47-7: TH-SIMP(300.1 MHz, d-DMSO):

8= 7.5506 (2.6); 7.5443 (2.7); 7.5167 (2.7); 7.5114 (2.6); 7.4761 (1.7);, 7.4543 (7.7); 7.4483 (5.6);
7.4249 (11.4); 7.4125 (5.4); 7.4063 (4.3), 7.3847 (1.7); 7.3784 (1.6); 7.3483 (0.4); 7.2097 (1.3);
7.2000 (8.0); 7.1931 (2.6); 7.1771 (2.6); 7.1706 (6.4); 7.1604 (0.8); 6.3014 (8.8); 4.8732 (13.8);
4.2152(2.3); 4.1915 (7.0); 4.1678 (7.1); 4.1442 (2.5); 3.3229 (10.7); 2.5096 (6.3); 2.5039 (7.8);
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2.4981 (5.4); 2.0765 (3.7); 1.2292 (8.1); 1.2056 (16.0); 1.1819 (7.6); 0.8995 (0.5); 0.8755 (0.7);
0.8530 (0.6); 0.0000 (4.1)

1.7-1: 'H-SIMP(400.0 MHz, CDCI3):

§=7.3298 (0.9); 7.3259 (1.1); 7.3213 (0.8); 7.3088 (3.1); 7.2898 (3.5); 7.2829 (1.9); 7.2723 (2.9);
7.2682 (3.4); 7.2586 (38.5); 7.2480 (2.7); 7.2220 (3.4); 7.2182 (3.9); 7.2008 (2.5); 7.0306 (0.7);
7.0243 (0.7); 7.0094 (1.3); 7.0030 (1.5); 6.9948 (2.1); 6.9758 (1.6); 6.9358 (1.0); 6.9314 (1.1);
6.9117 (1.0); 6.9075 (1.1); 6.0530 (5.6); 4.8932 (9.9); 3.8387 (0.9); 3.8157 (16.0); 1.5331 (6.2); -
0.0002 (13.6)

1.1-2: 'H-SIMP(300.1 MHz, CDCI3):

8= 7.3548 (0.6); 7.3497 (0.7); 7.3292 (1.3); 7.3241 (1.3); 7.3040 (0.8); 7.2988 (0.8); 7.2768 (0.4);
7.2720 (0.4); 7.2504 (0.9); 7.2461 (0.9); 7.2348 (1.0); 7.2244 (1.3); 7.2183 (1.6); 7.2085 (4.2);
7.2026 (4.5); 7.1891 (9.4); 7.1736 (1.0); 7.1685 (1.1); 7.1552 (0.8); 7.1354 (3.0); 7.1294 (3.1);
7.1206 (2.3); 7.1022 (1.7); 7.0975 (1.6); 7.0711 (0.6); 7.0031 (0.9); 6.9707 (1.4); 6.9424 (0.7);
6.0155 (5.2); 4.8098 (9.0); 3.7381 (16.0); 1.4855 (3.2); -0.0001 (8.5); -0.0701 (6.4)

1.2-4: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 7.3784 (5.2); 7.3696 (6.7); 7.3624 (7.0); 7.2450 (4.0); 7.2364 (4.8); 7.2276 (11.4); 7.2114
(16.0); 6.2351 (8.9); 4.8450 (13.7); 4.7599 (0.8); 4.2742 (0.9); 4.2026 (2.0); 4.1848 (6.1); 4.1670
(6.2); 4.1493 (2.1); 3.3292 (21.9); 2.6735 (0.4); 2.5085 (45.7); 2.5044 (58.1); 2.3314 (0.4);
1.2240 (6.8); 1.2061 (13.7); 1.1885 (6.5)

1.11-4: 'H-SIMP(400.4 MHz, d-DMSO):

&=7.3011 (2.6); 7.2796 (6.2); 7.2655 (6.5); 7.2492 (8.4); 7.2420 (10.1); 7.2322 (12.4); 7.2262
(13.6); 7.2219 (15.6); 7.2100 (3.6); 6.2430 (9.3); 4.8428 (16.0); 4.7615 (0.6); 4.2769 (0.6);
42013 (2.5); 4.1837 (7.0); 4.1659 (7.0); 4.1482 (2.4); 3.3327 (62.0); 2.6751 (1.4); 2.5091
(201.1); 2.5062 (209.5); 2.3326 (1.3); 1.2237 (7.7); 1.2060 (14.4); 1.1883 (6.9)

1.10-2: 'H-5IMP(599.8 MHz, CDCI3):

§=7.4117 (2.0); 7.4090 (2.2); 7.3988 (3.9); 7.3962 (4.1); 7.3862 (2.2); 7.3834 (2.3); 7.3405 (1.1);
7.3376 (1.1); 7.3324 (1.2); 7.3278 (2.1); 7.3268 (2.1); 7.3251 (2.1); 7.3188 (2.1); 7.3170 (2.1);
7.3158 (2.0); 7.3144 (1.9); 7.3112 (1.5); 7.3060 (1.5); 7.3032 (1.4); 7.2610 (18.1); 7.1941 (2.9);
7.1818 (5.4); 7.1772 (6.2); 7.1736 (3.0); 7.1684 (8.2); 7.1625 (7.0); 7.1572 (2.8); 7.1536 (6.5);
7.1488 (0.8); 7.0612 (2.4); 7.0594 (2.5); 7.0450 (4.2); 7.0307 (2.2); 7.0288 (2.2); 6.9735 (0.9);
6.9687 (6.6); 6.9652 (2.2); 6.9541 (11.5); 6.9431 (2.0); 6.9397 (5.7); 6.9348 (0.6); 6.0535 (18.2);
5.2981 (1.0); 4.9000 (0.4); 4.8731 (31.0); 3.8180 (1.1); 3.8068 (50.0); 3.7033 (3.6); 1.5727
(21.3); 1.2553 (0.5); 0.0052 (1.0); -0.0001 (20.0); -0.0056 (0.7)

1.50-49: 'H-SIMP(300.1 MHz, ds-DMSO):

=17.5611 (2.6); 7.5539 (2.8); 7.5443 (2.8); 7.5357 (3.0); 7.5265 (2.8); 7.5196 (3.2); 7.5150 (3.1);
7.5062 (2.7); 7.4690 (1.9); 7.4483 (2.2); 7.4401 (2.8); 7.4307 (1.9); 7.4196 (2.6); 7.4023 (3.5);
7.3765 (3.5); 7.3595 (3.9); 7.3527 (3.4); 7.3303 (1.4); 7.3237 (1.3); 7.3045 (1.7); 7.2960 (1.5);
7.2764 (2.6); 7.2678 (2.4), 7.2481 (1.3); 7.2394 (1.1); 6.2751 (11.2); 4.8494 (14.6); 4.8067 (0.3);
4.2046 (2.3); 4.1809 (7.1); 4.1572 (7.2); 4.1336 (2.4); 3.3245 (35.6); 2.5095 (8.3); 2.5038 (10.4);
2.4982 (7.4); 1.2330 (2.1); 1.2193 (8.1); 1.1956 (16.0); 1.1720 (7.6); 0.0001 (3.2)

1.48-49: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 12.9502 (1.0); 7.6011 (2.9); 7.5939 (2.9); 7.5668 (3.0); 7.5595 (3.2); 7.5479 (3.2); 7.5157
(2.9); 7.5115 (3.0); 7.5017 (2.2); 7.4736 (4.5); 7.4462 (3.6); 7.3967 (3.4); 7.3917 (3.1); 7.3680
(2.3), 7.3631 (2.4); 7.3435 (7.5); 7.3368 (5.5); 7.3291 (5.9); 7.3004 (0.5); 6.3253 (9.0); 4.7541
(16.0); 3.3398 (3.7); 2.5136 (9.9); 2.5080 (17.7); 2.5022 (21.9); 2.4964 (14.8); 2.0744 (0.8);
0.0000 (12.8)

1.48-32: 'H-SIMP(300.1 MHz, ds-DMSO):
§=7.7290 (6.6); 7.7245 (6.8); 7.5363 (1.4); 7.5298 (1.1); 7.5159 (4.8); 7.5081 (11.2); 7.5007
(14.1); 7.4826 (4.2); 7.4760 (4.1); 7.3062 (2.6); 7.2996 (2.3); 7.2781 (5.2); 7.2717 (5.0); 7.2400
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(4.4), 72138 (5.1); 7.1864 (2.3); 6.1540 (9.0); 4.2267 (16.0); 3.3705 (7.9); 2.5097 (14.0); 2.5039
(17.3); 2.4982 (11.9); 0.0000 (8.6); -0.0109 (0.3)

1.51-48: 'H-SIMP(300.1 MHz, ds-DMSO):

§=17.5559 (3.2); 7.5485 (3.8); 7.5435 (3.6); 7.5348 (3.4); 7.5215 (3.6); 7.5142 (5.8); 7.5053 (3.2);
7.4680 (2.2); 7.4489 (3.4); 7.4392 (3.4), 7.4220 (5.6); 7.3958 (3.8); 7.3644 (3.8), 7.3573 (3.4);
7.3342 (1.8); 7.3285 (1.6); 7.3025 (1.9); 7.2939 (1.7); 7.2744 (3.0); 7.2657 (2.6), 7.2460 (1.4);
7.2373 (1.2); 6.2540 (13.1); 4.7589 (16.0); 3.5024 (2.3); 2.5106 (7.5); 2.5049 (9.1); 2.4993 (6.4);
2.0757 (1.9); 1.2350 (1.0); -0.0001 (4.1)

1.48-48: 'H-SIMP(300.1 MHz, de-DMSO):

&= 7.5907 (3.6); 7.5807 (3.7); 7.5760 (2.9); 7.5624 (4.4); 7.5521 (3.6); 7.5465 (3.0); 7.5259 (3.0);
7.5202 (3.0); 7.4925 (3.0); 7.4863 (2.9); 7.3513 (1.8); 7.3419 (1.7); 7.3241 (2.7); 7.3127 (3.8);
7.3061 (2.0); 7.2947 (2.0); 7.2846 (6.2), 7.2781 (5.2); 7.2662 (4.1); 7.2414 (3.8); 7.2137 (1.6);
6.2834 (7.9); 6.2802 (7.3); 4.7332 (16.0); 4.7092 (0.6); 3.5530 (0.3); 3.3393 (26.8); 3.2108 (0.3);
2.5096 (13.0); 2.5038 (16.2); 2.4980 (11.1); 2.0748 (0.3); 1.9894 (0.8); 1.2352 (1.4); 1.1750
(0.4); 0.0000 (4.1)

1.20-1: 'H-SIMP(400.2 MHz, ds-DMSO):

8= 7.4557 (0.7); 7.4494 (5.9), 7.4446 (2.2); 7.4329 (2.4); 7.4279 (7.6); 7.4216 (1.2); 7.4158 (1.3);
7.4128 (2.0); 7.4085 (1.0); 7.3952 (5.0); 7.3913 (2.8); 7.3796 (1.8); 7.3758 (4.0); 7.3696 (0.8);
7.3486 (1.2); 7.3454 (2.3); 7.3422 (1.5); 7.3328 (0.9); 7.3272 (2.7); 7.3208 (0.7); 7.3120 (0.6);
7.3089 (0.8); 7.2600 (1.0); 7.2537 (7.5); 7.2488 (2.4); 7.2372 (2.2); 7.2323 (6.1); 7.2259 (0.9);
7.1975 (3.7); 7.1939 (5.7); 7.1887 (1.4); 7.1761 (3.9); 7.1666 (0.5); 6.2760 (10.9); 4.8642 (0.6);
4.8475 (13.9); 4.7596 (0.7); 4.2733 (0.8); 4.2019 (2.2); 4.1841 (6.8); 4.1664 (6.8); 4.1486 (2.3);
3.8200 (0.4); 3.7564 (0.9); 3.3741 (0.3); 3.3254 (45.0); 2.6783 (0.4); 2.6738 (0.6); 2.6691 (0.4);
2.5583 (0.4); 2.5537 (0.7); 2.5494 (0.9); 2.5411 (0.8); 2.5272 (2.3); 2.5224 (3.2); 2.5137 (27.8),
2.5093 (56.9); 2.5048 (76.9); 2.5002 (55.0); 2.4958 (25.8); 2.3362 (0.4); 2.3315 (0.5); 2.3272
(0.4); 1.2361 (0.8); 1.2235 (7.8); 1.2058 (16.0); 1.1880 (7.5)

1.3-7: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 13.0794 (0.8); 12.8319 (0.8); 7.5797 (0.8); 7.4389 (12.6); 7.4220 (5.2); 7.4169 (16.0); 7.3930
(10.9); 7.3838 (13.9); 7.3768 (15.1); 7.2609 (7.2); 7.2518 (7.9); 7.2432 (6.3); 7.2367 (4.9);
7.1926 (15.8); 7.1759 (4.5); 7.1707 (13.3); 6.2095 (13.3); 4.7130 (7.2); 3.5984 (2.3); 3.5695
(0.8); 3.4475 (0.8); 3.4212 (1.2); 3.3740 (2.8); 3.3218 (695.8); 3.2829 (3.2); 3.2530 (0.9); 3.1710
(0.8); 2.6721 (8.7); 2.6677 (12.3); 2.6631 (8.8); 2.6006 (2.0); 2.5558 (4.8); 2.5509 (3.8); 2.5209
(50.6); 2.5075 (650.4); 2.5032 (1360.8); 2.4987 (1862.8); 2.4943 (1397.4); 2.4902 (686.4);
2.4584 (7.4); 2.4542 (7.4); 2.4192 (1.9); 2.4110 (1.8); 2.3971 (1.5); 2.3301 (9.3); 2.3256 (12.0);
2.3212(9.2); 2.1798 (1.0); 1.9051 (0.8); 1.7569 (2.2); 1.7407 (0.9); 1.3521 (3.8); 1.2301 (1.6);
0.8385 (0.8); -0.0684 (0.8)

1.2-38: 'H-SIMP(400.3 MHz, ds-DMSO):

&5=17.6121 (1.2); 7.5982 (3.0); 7.5768 (2.8); 7.5611 (1.3); 7.4194 (2.2); 7.3940 (3.6); 7.3478
(14.2); 7.3441 (14.8); 7.2214 (11.1); 6.3140 (4.3); 6.3105 (8.9); 6.3074 (7.7); 6.3049 (7.7);
4.8286 (16.0); 4.1874 (2.3); 4.1749 (6.6); 4.1571 (6.9); 4.1395 (2.6); 3.3382 (53.8); 3.3346
(101.0); 3.0099 (0.4); 2.9912 (0.4); 2.9761 (0.4); 2.6763 (2.6); 2.5905 (0.7); 2.5076 (350.3);
2.5036 (329.0); 2.3342 (2.3); 1.2361 (2.2); 1.2119 (7.0); 1.2064 (6.8); 1.1982 (7.8); 1.1943
(13.9); 1.1912 (12.6); 1.1887 (12.6); 1.1766 (7.6); 0.8541 (0.5)

1.12-38: 'H-SIMP(400.2 MHz, ds-DMSO):

5= 7.7896 (0.4); 7.7749 (0.5); 7.7686 (0.5); 7.7539 (0.4); 7.6370 (1.9); 7.6216 (2.2); 7.6147 (4.2);
7.5999 (4.0); 7.5932 (2.5); 7.5779 (2.2), 7.4240 (2.0); 7.4172 (2.3); 7.3953 (3.6); 7.3753 (2.2);
7.3685 (2.2); 7.2902 (4.4); 7.2754 (6.4); 7.2683 (10.0); 7.2546 (10.2); 7.2271 (12.5); 7.2049
(15.0); 7.1828 (5.2); 7.1527 (0.5); 7.1301 (0.6); 7.1083 (0.5); 6.8951 (0.4); 6.8731 (0.4); 6.5236
(0.6); 6.4827 (0.5); 6.2786 (16.0); 6.1734 (0.4); 4.9190 (0.3); 4.7079 (15.5); 3.7349 (0.8); 3.5021
(0.4); 3.3290 (58.8); 2.6736 (2.6); 2.6204 (0.5); 2.6010 (0.4); 2.5552 (3.9); 2.5443 (3.2); 2.5088
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(281.8); 2.5045 (393.4); 2.5004 (308.7); 2.4545 (3.0); 2.4019 (0.3); 2.3316 (2.4); 2.0779 (14.5);
1.3578 (1.7); 1.2383 (2.4); 1.2019 (0.3); 1.1858 (0.5); 1.1674 (0.3); 0.9145 (0.6); 0.8563 (0.4)

1.21-4: 'H-5IMP(400.2 MHz, ds-DMSO):

&=17.4581 (5.5); 7.4371 (6.7); 7.2728 (0.5); 7.2585 (7.3); 7.2494 (10.5); 7.2364 (7.5); 7.2320
(16.0); 6.2537 (8.3); 5.7601 (0.5); 4.7402 (10.4); 3.6021 (0.4); 3.3308 (12.4); 2.6725 (0.6);
2.5564 (0.9); 2.5073 (77.1); 2.5034 (97.9); 2.4995 (71.2); 2.4546 (0.7); 2.3301 (0.6); 1.7611
(0.5); 1.3565 (0.4); 1.2375 (0.6); 1.1822 (0.6); 1.1704 (0.4)

1.3-20: 'H-SIMP(400.4 MHz, ds-DMSO):

5= 7.4487 (0.5); 7.4154 (2.9); 7.4114 (2.9); 7.3955 (5.4); 7.3759 (3.4); 7.3722 (3.4); 7.3532 (5.1);
7.3364 (5.9); 7.3328 (4.9); 7.2879 (12.4); 7.2795 (14.8); 7.2720 (14.7); 7.2626 (1.6); 7.1804
(8.2); 7.1721 (7.6); 7.1629 (6.0); 7.1564 (4.6); 7.0533 (12.9); 7.0337 (14.1); 7.0162 (2.8); 6.1413
(16.0); 4.6677 (11.3); 3.6600 (0.6); 3.5807 (0.4); 3.5675 (0.3); 3.5298 (0.4); 3.4026 (53.8);
3.3292 (45.2); 3.2185 (0.7); 2.6756 (2.8); 2.6717 (2.2); 2.5620 (1.4); 2.5109 (391.4); 2.5068
(486.3); 2.5025 (346.6); 2.4618 (1.8); 2.4015 (0.7); 2.3381 (2.5); 2.3336 (3.0); 2.1879 (0.4);
2.0799 (9.4); 1.9136 (0.8); 1.3607 (1.6); 1.2753 (0.4); 1.2427 (1.7); 1.1959 (0.4); 1.1752 (0.8);
1.1335 (0.4); 0.8923 (0.4)

1.42-49: 'H-SIMP(400.3 MHz, ds-DMSO):

5= 12.9548 (1.4); 12.9471 (1.4); 12.3152 (0.5); 11.5512 (0.6); 10.3512 (0.5); 7.5033 (1.1); 7.4800
(2.2); 7.4640 (2.2); 7.4427 (1.1); 7.3625 (1.5); 7.3330 (2.0); 7.3129 (1.0); 7.2231 (10.8); 7.2043
(16.0); 7.1793 (1.5); 6.7544 (0.5); 6.2298 (8.1); 4.7721 (11.7); 4.7494 (0.6); 4.7023 (0.5); 4.4979
(0.5); 4.4003 (0.6); 4.1969 (0.6); 4.1289 (0.5); 4.0449 (0.8); 3.9130 (0.5); 3.7151 (0.5); 3.6848
(0.6); 3.5919 (0.7); 3.5799 (0.6); 3.5529 (0.5); 3.5339 (0.6); 3.3320 (560.8); 3.3058 (3.2); 3.3032
(3.1); 3.2974 (2.8); 3.2611 (1.2); 3.1903 (0.9); 3.1710 (0.7); 3.1558 (0.7); 3.1061 (0.7); 3.0778
(0.7); 3.0317 (1.0); 3.0105 (1.0); 2.9845 (1.1); 2.9530 (1.1); 2.9259 (1.1); 2.8846 (0.9); 2.8750
(0.9); 2.8442 (0.9); 2.7948 (0.9); 2.7556 (0.8); 2.6778 (7.5); 2.5129 (989.6); 2.5089 (1064.2);
2.4797 (5.8); 2.4374 (1.7); 2.3360 (6.2); 1.9967 (1.1); 1.2846 (0.6); 1.2433 (1.4); 1.1995 (0.7);
1.1819 (0.7); 0.8652 (0.6); -2.0634 (0.5); -2.5399 (0.5)

1.47-32: TH-SIMP(300.1 MHz, ds-DMSO):

§=7.7567 (4.6); 7.7507 (4.6); 7.5399 (1.6); 7.5335 (3.2); 7.5279 (2.7); 7.5116 (5.8); 7.5047 (6.9);
7.4988 (9.0); 7.4699 (1.3); 7.3277 (1.5);, 7.3213 (1.3); 7.2998 (4.4); 7.2934 (4.3); 7.2815 (3.4);
7.2566 (3.3); 7.2289 (1.4); 6.3280 (6.8); 6.3250 (6.1); 4.8300 (13.8); 4.1902 (2.2); 4.1665 (7.0);
4.1428 (7.1); 4.1192 (2.3); 3.3328 (74.1); 2.5104 (7.5); 2.5047 (9.1); 2.4989 (6.2); 2.0764 (0.9);
1.2338 (2.3); 1.2121 (8.0); 1.1884 (16.0); 1.1647 (7.4); 0.8525 (0.3); 0.0000 (1.8)

1.20-49: 'H-SIMP(300.1 MHz, de-DMSO):

8= 7.6095 (2.5); 7.6022 (2.7); 7.5800 (2.6); 7.5759 (3.0); 7.5684 (2.9); 7.5524 (4.2); 7.5247 (2.9);
7.4571 (6.6); 7.4507 (3.1); 7.4457 (3.3); 7.4423 (3.5); 7.4351 (5.2); 7.4287 (8.9); 7.4178 (2.3);
7.4142 (2.1); 7.4098 (1.8); 7.2653 (8.4); 7.2592 (2.8); 7.2369 (6.3); 6.3673 (11.1); 4.8332 (14.7);
4.1981 (2.3); 4.1745 (7.1); 4.1508 (7.2), 4.1271 (2.4); 3.3251 (5.5); 2.5105 (4.4); 2.5049 (5.5);
2.4993 (3.9); 2.0774 (2.0); 1.2134 (7.8); 1.1898 (16.0); 1.1661 (7.6); 0.0001 (2.8)

1.20-49: 'H-SIMP(300.1 MHz, ds-DMSO):

8= 7.5297 (2.0); 7.5236 (2.1); 7.4955 (2.0); 7.4909 (2.0); 7.4484 (1.1); 7.4208 (2.7); 7.3970 (3.4);
7.3903 (4.3); 7.3843 (3.6); 7.3626 (1.0); 7.3564 (1.1); 7.2582 (0.4); 7.2463 (0.5); 7.2270 (9.2);
7.2032 (16.0); 6.2715 (7.4); 4.8635 (12.2); 4.2145 (1.9); 4.1908 (6.0); 4.1672 (6.1); 4.1435 (2.0);
3.3425 (79.2); 2.8925 (0.6); 2.7343 (0.6); 2.5110 (4.0); 2.5052 (5.0); 2.4995 (3.6); 2.0755 (4.6);
1.9897 (0.4); 1.2289 (7.1); 1.2052 (13.7); 1.1815 (6.5); 0.0000 (1.3)

1.20-38: 'H-SIMP(300.1 MHz, ds-DMSO):

§=17.5319 (2.8); 7.5197 (1.5); 7.5102 (2.4); 7.4997 (2.7); 7.4953 (3.0); 7.4810 (1.4); 7.4609 (1.2);
7.4327 (1.1); 7.4235 (1.2); 7.4023 (1.5); 7.3967 (1.7); 7.3938 (1.7); 7.3882 (1.4); 7.3671 (1.3);
7.3580 (1.5); 7.3460 (0.7); 7.3325 (6.2), 7.3179 (4.7); 7.2891 (0.5); 7.2137 (1.0); 7.2092 (1.0);
7.2046 (1.0); 7.2003 (0.9); 7.1820 (1.6); 7.1569 (0.8); 7.1522 (0.8); 7.1476 (0.8); 6.3257 (7.3);
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4.8441 (14.0); 4.8148 (0.5); 4.6566 (0.7); 4.2022 (2.3); 4.1785 (7.0); 4.1548 (7.1); 4.1444 (0.8);
4.1312 (2.4); 4.1204 (0.5); 3.4950 (0.5); 3.3331 (42.8); 2.5114 (4.5); 2.5056 (5.6); 2.4999 (4.0);
1.2334 (1.2); 1.2157 (8.0); 1.1920 (16.0); 1.1683 (7.5); 0.8742 (0.7); 0.8529 (0.5); 0.0000 (1.1)

1.21-49: 'H-SIMP(300.1 MHz, ds-DMSO):

8= 7.5943 (4.3); 7.5906 (4.6); 7.5879 (4.6); 7.5621 (8.6); 7.5536 (4.1); 7.5349 (4.0); 7.4496 (9.1);
7.4432 (3.8); 7.4364 (4.3); 7.4328 (4.8); 7.4275 (7.2); 7.4211 (12.7); 7.4125 (2.5); 7.4081 (2.8);
7.4046 (2.8); 7.4005 (2.4); 7.2569 (11.8); 7.2505 (3.8); 7.2343 (3.7); 7.2283 (8.9); 6.3099 (15.7);
4.6487 (16.0); 3.8702 (0.3); 3.7430 (0.4); 3.6785 (0.4); 3.6032 (0.5); 3.5736 (0.5); 3.5123 (0.6);
3.4780 (0.5); 3.3855 (0.5); 3.2506 (0.4); 3.1996 (0.3); 2.5086 (16.3); 2.5028 (20.6); 2.4971
(14.4); 1.9863 (0.3); 1.2352 (2.2); 0.8533 (0.4); 0.0000 (7.9); -0.0109 (0.4)

1.48-7: "H-SIMP(300.1 MHz, d-DMSO):

&= 12.9577 (0.4); 7.5517 (3.0); 7.5456 (3.1); 7.5179 (3.1); 7.5126 (3.1); 7.4784 (1.9); 7.4555
(9.9); 7.4263 (14.2); 7.4125 (6.3); 7.4063 (5.0); 7.3847 (2.0); 7.3784 (1.8); 7.2074 (9.8); 7.2007
(3.3); 7.1781 (7.8); 7.1682 (1.1); 6.2797 (11.1); 4.7833 (16.0); 3.4269 (0.8); 3.3949 (0.7); 2.5095
(6.6); 2.5039 (8.2); 2.4983 (5.8); 2.0759 (1.9); 0.0001 (3.6)

1.41-38: 'H-SIMP(400.3 MHz, ds-DMSO):

8= 7.5279 (0.9); 7.5128 (1.0); 7.5058 (1.9); 7.4908 (1.9); 7.4837 (1.2); 7.4687 (0.9); 7.4250 (1.0);
7.4182 (1.1); 7.3991 (2.2); 7.3835 (1.4); 7.3783 (2.6); 7.3689 (1.5); 7.3618 (2.9); 7.3570 (2.0);
7.3407 (1.5); 7.3346 (1.7); 7.3310 (1.7);, 7.3112 (1.0); 7.3049 (1.1); 7.2044 (0.9); 7.1979 (0.8);
7.1838 (1.6); 7.1648 (1.7); 7.1586 (1.7); 7.1443 (1.8); 7.1385 (1.8); 7.1238 (0.9); 7.1171 (0.9);
6.3031 (7.8); 4.8454 (15.0); 4.7654 (0.9); 4.2795 (1.1); 4.1983 (2.2); 4.1805 (7.0); 4.1627 (7.2);
4.1450 (2.4); 3.3841 (0.6); 3.3633 (1.4); 3.3595 (0.9); 3.3353 (222.0); 3.3166 (1.3); 2.6838 (1.1);
2.6795 (1.4); 2.6752 (1.1); 2.5546 (1.0); 2.5328 (5.7); 2.5192 (79.6); 2.5150 (160.0); 2.5106
(215.8); 2.5062 (163.0); 2.4503 (0.3); 2.3420 (1.0); 2.3376 (1.3); 2.3332 (1.0); 1.4064 (0.4);
1.2462 (1.7); 1.2313 (0.6); 1.2162 (8.0); 1.1985 (16.0); 1.1807 (7.4)

1.41-38: 'H-5IMP(400.1 MHz, ds-DMSO):

§=17.9791 (0.9); 7.9622 (1.1); 7.9571 (1.9); 7.9403 (1.9); 7.9351 (1.1); 7.9182 (0.9); 7.7333 (0.9);
7.7183 (1.0); 7.7114 (1.8); 7.6963 (1.8); 7.6895 (1.1); 7.6744 (1.0); 7.6070 (1.0); 7.6001 (1.0);
7.5842 (1.2); 7.5807 (1.3); 7.5775 (1.3); 7.5740 (1.2); 7.5581 (1.0); 7.5512 (1.0); 7.4007 (0.9);
7.3943 (1.0); 7.3773 (1.1); 7.3714 (1.8); 7.3655 (1.1); 7.3485 (1.0); 7.3421 (1.0); 7.3265 (0.7);
7.3230 (0.8); 7.3195 (0.7); 7.3164 (0.7); 7.3026 (1.3); 7.3007 (1.2); 7.2971 (1.2); 7.2838 (0.7);
7.2803 (0.7); 7.2767 (0.6); 7.2737 (0.6); 7.1904 (0.8); 7.1886 (0.8); 7.1835 (0.8); 7.1682 (1.5);
7.1620 (1.5); 7.1480 (0.8); 7.1462 (0.8); 7.1411 (0.7); 6.3192 (4.2); 6.3106 (4.3); 4.9845 (12.1);
4.1919 (2.1); 4.1741 (6.7); 4.1563 (6.7); 4.1386 (2.2); 3.3401 (14.9); 2.5145 (1.8); 2.5101 (3.9);
2.5056 (5.3); 2.5011 (3.8); 2.4967 (1.7); 1.2145 (7.6); 1.1967 (16.0); 1.1789 (7.4)

1.2-1: 'H-SIMP(400.3 MHz, ds-DMSO):

&= 7.3909 (2.4); 7.3729 (12.9); 7.3689 (9.3); 7.3656 (9.7); 7.3564 (10.0); 7.3262 (3.0); 7.3233
(2.1); 7.3137 (1.4); 7.3083 (3.0); 7.3015 (0.9); 7.2928 (0.9); 7.2899 (1.0); 7.2458 (4.5); 7.2397
(4.6), 7.2342 (3.7); 7.2308 (4.4); 7.2250 (2.7); 7.2218 (3.0); 7.1877 (5.1); 7.1846 (6.4); 7.1668
(5.0); 6.2430 (1.5); 6.2338 (10.5); 4.8531 (15.5); 4.2081 (2.3); 4.1994 (1.2); 4.1904 (7.0); 4.1817
(1.5); 4.1726 (7.1); 4.1549 (2.4); 3.3931 (0.4); 3.3538 (31.9); 3.3446 (212.2); 2.6774 (0.6);
2.5128 (76.8); 2.5085 (91.7); 2.5041 (66.0); 2.3398 (0.5); 2.3354 (0.6); 1.9953 (1.0); 1.2387
(1.4); 1.2296 (7.8); 1.2210 (2.8); 1.2119 (16.0); 1.2034 (1.9); 1.1942 (7.6); 1.1804 (0.8); 1.1625
(0.4); 0.8664 (0.4); 0.8577 (0.4)

1.20-4: 'H-SIMP(400.4 MHz, ds-DMSO):

5= 7.4686 (3.3); 7.4622 (7.2); 7.4462 (5.0); 7.4409 (8.4); 7.2580 (12.7); 7.2532 (12.3); 7.2441
(12.4); 7.2367 (15.6); 6.2903 (4.0); 6.2834 (10.6); 5.7700 (0.4); 5.7641 (0.5); 4.8439 (16.0);
4.7608 (0.4); 4.2769 (0.4); 4.1993 (2.7); 4.1882 (3.1); 4.1816 (7.3); 4.1703 (3.4); 4.1638 (7.4);
4.1461 (2.6); 3.3386 (48.2); 3.3320 (91.7); 2.6744 (3.5); 2.6057 (1.3); 2.5095 (436.0); 2.5054
(445.5); 2.4046 (0.5); 2.3325 (3.4); 1.2213 (8.1); 1.2103 (6.8); 1.2036 (16.0); 1.1859 (7.6)
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1.11-20: 'H-SIMP(400.3 MHz, ds-DMSO):

5= 7.4288 (1.2); 7.4248 (1.2); 7.4058 (2.3); 7.3895 (1.5); 7.3853 (1.7); 7.3580 (2.4); 7.3541 (2.3);
7.3392 (2.7); 7.3351 (2.4); 7.2290 (2.4, 7.2236 (1.2); 7.2150 (3.1); 7.2068 (4.8); 7.1992 (1.8);
7.1930 (4.4); 7.1718 (0.9); 7.1657 (4.6); 7.1435 (6.6); 7.1263 (1.1); 7.1215 (2.4), 7.0652 (5.1);
7.0450 (7.4); 7.0261 (1.7); 6.1845 (10.3); 4.7964 (15.6); 4.1912 (2.3); 4.1735 (7.0); 4.1557 (7.1);
4.1380 (2.4); 3.4671 (0.8); 3.4345 (27.0); 3.3302 (86.6); 2.6832 (1.2); 2.6790 (1.4); 2.5320 (7.1);
2.5144 (171.5); 2.5100 (223.0); 2.5057 (161.2); 2.4559 (0.6); 2.4515 (0.6); 2.3414 (1.1); 2.3368
(1.4); 2.3328 (1.0); 2.1257 (0.6); 1.2460 (0.8); 1.2180 (7.8); 1.2002 (16.0); 1.1825 (7.5); 1.1486

(1.4)

1.41-20: 'H-SIMP(400.4 MHz, de-DMSO):

6=17.3716 (1.7); 7.3674 (1.7); 7.3528 (6.4); 7.3497 (7.1); 7.3308 (6.1); 7.3072 (1.6); 7.3015 (1.3);
7.2826 (2.9); 7.2580 (1.6); 7.2522 (1.1); 7.2028 (1.0); 7.1858 (2.2); 7.1817 (2.3); 7.1650 (2.8);
7.1440 (1.2); 7.0337 (3.3); 7.0182 (5.4); 6.9997 (6.2); 6.9788 (3.4); 6.1498 (7.6); 4.8114 (16.0);
4.1928 (2.4); 4.1750 (6.9); 4.1573 (6.9); 4.1396 (2.3); 3.4189 (25.8); 3.3371 (24.6); 3.3298
(58.2); 2.6744 (0.4); 2.5093 (52.8); 2.5054 (52.8); 2.3362 (0.4); 1.2407 (1.1); 1.2168 (7.5);
1.1990 (14.6); 1.1813 (7.1); 1.1447 (0.4)

1.42-20: 'H-SIMP(400.3 MHz, ds-DMSO):

&= 13.1216 (0.4); 13.1136 (0.4); 13.0865 (0.5); 13.0620 (0.6); 13.0131 (0.9); 12.9756 (0.8);
12.8978 (0.6); 12.8286 (0.3); 7.3710 (13.6); 7.3520 (15.9); 7.3331 (5.0); 7.3288 (3.7); 7.3128
(3.7), 7.3063 (3.5); 7.2890 (5.1); 7.2635 (2.7); 7.2569 (2.0); 7.2039 (3.3); 7.1872 (4.5); 7.1827
(5.3); 7.1661 (5.0); 7.1449 (2.2); 7.0489 (7.0); 7.0410 (9.2); 7.0379 (8.9); 7.0273 (10.1); 7.0218
(12.2); 6.9998 (10.8); 6.9779 (5.5); 6.1218 (12.2); 4.6977 (16.0); 4.3477 (0.3); 4.1962 (0.3);
4.0435 (0.7); 4.0259 (0.5); 3.7520 (0.4); 3.7308 (0.3); 3.6370 (0.6); 3.6043 (0.7); 3.5057 (0.8);
3.4187 (50.6); 3.3395 (31.4); 3.2701 (1.3); 3.2346 (0.9); 3.2095 (0.6); 3.0988 (0.5); 3.0124 (0.7);
2.9490 (0.6); 2.8135 (0.4); 2.7387 (0.6); 2.6811 (2.6); 2.6769 (2.5); 2.6276 (1.0); 2.5164 (267.5);
2.5124 (335.6); 2.5079 (337.4); 2.5035 (213.4); 2.3392 (2.0); 2.3349 (2.0); 2.1926 (0.4); 2.0920
(1.0); 1.9953 (1.8); 1.3611 (2.0); 1.2426 (1.3); 1.1979 (1.0); 1.1862 (0.9); 1.1805 (1.4); 1.1628
(0.6)

1.41-32: 'H-SIMP(300.1 MHz, ds-DMSO):

8= 7.7447 (4.4); 7.7399 (4.6); 7.5349 (0.8); 7.5284 (0.6); 7.5064 (5.5); 7.4995 (7.5); 7.4962 (7.6);
7.4677 (1.0); 7.3516 (1.4); 7.3482 (1.5); 7.3442 (1.4); 7.3196 (3.5); 7.3130 (2.1); 7.2979 (2.4);
7.2910 (1.8); 7.2865 (1.5); 7.2776 (1.4); 7.2696 (1.4); 7.1434 (1.0); 7.1410 (1.1); 7.1348 (1.0);
7.1132 (1.8); 7.1063 (1.7); 7.0866 (0.8); 7.0842 (0.8); 7.0782 (0.8); 6.2974 (7.0); 6.2950 (6.5);
4.8314 (13.8); 4.1939 (2.2); 4.1702 (6.9); 4.1465 (7.0); 4.1229 (2.3); 3.3435 (53.4); 2.5140 (3.0);
2.5082 (3.9); 2.5024 (2.7); 2.0787 (2.2); 1.2339 (0.8); 1.2152 (7.8); 1.1915 (16.0); 1.1678 (7.5);
0.0000 (0.8)

1.11-49: 'H-IMP(300.1 MHz, de-DMSO):

5=7.5928 (3.8); 7.5584 (4.8); 7.5464 (5.3); 7.5186 (3.3); 7.4346 (4.4); 7.4077 (3.1); 7.3068 (3.2);
7.2788 (7.9); 7.2601 (7.4); 7.2436 (7.2); 7.2142 (8.2); 7.1855 (3.2); 6.3227 (9.4); 4.8274 (16.0);
4.1971 (2.8); 4.1737 (7.5); 4.1503 (7.7); 4.1270 (3.1); 3.3214 (9.7); 2.5037 (14.8); 1.9886 (0.3);
1.2134 (8.6); 1.1899 (15.4); 1.1665 (8.2); 0.0005 (3.4)

1.47-48: 'H-SIMP(300.1 MHz, ds-DMSO):

8= 7.5963 (2.5); 7.5869 (2.7); 7.5790 (2.1); 7.5676 (2.9); 7.5588 (4.1); 7.5495 (2.5); 7.5276 (3.2);
7.5208 (2.6); 7.4930 (2.6); 7.4867 (2.6); 7.3500 (1.5); 7.3405 (1.4); 7.3227 (2.2); 7.3139 (3.2);
7.2933 (1.9); 7.2863 (4.8); 7.2801 (4.4), 7.2670 (3.4); 7.2421 (3.3); 7.2144 (1.4), 6.3074 (6.7);
6.3042 (6.2); 4.8267 (14.1); 4.1901 (2.2); 4.1664 (6.9); 4.1427 (7.0); 4.1191 (2.3); 3.3324 (88.1);
2.5099 (8.2); 2.5041 (10.3); 2.4984 (7.2); 2.0759 (0.8); 1.2342 (1.2); 1.2121 (7.8); 1.1884 (16.0);
1.1647 (7.5); 0.0000 (3.8)

1.12-49: 'H-SIMP(300.1 MHz, d-DMSO):
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&= 12.9233 (0.6); 7.5947 (3.0); 7.5873 (5.0); 7.5596 (6.8); 7.5540 (3.9); 7.5313 (3.2); 7.4396
(2.7); 7.4363 (2.9); 7.4323 (2.6); 7.4109 (1.8); 7.4077 (1.9); 7.4038 (1.8); 7.3080 (2.2); 7.3002
(1.2); 7.2892 (3.2); 7.2781 (6.1); 7.2679 (2.2); 7.2597 (5.5); 7.2507 (2.2); 7.2429 (5.9); 7.2352
(1.6); 7.2134 (7.5); 7.1908 (1.1); 7.1837 (2.4); 6.2995 (13.1); 4.7349 (16.0); 3.3551 (5.8); 2.5080
(15.0); 2.5023 (19.2); 2.4966 (13.5); 0.0000 (10.8); -0.0110 (0.5)

1.48-4: TH-SIMP(300.1 MHz, de-DMSO):

§=17.5300 (2.1); 7.5238 (2.1); 7.4961 (2.0); 7.4909 (2.0); 7.4524 (1.1); 7.4248 (2.7); 7.4006 (3.0);
7.3907 (4.1); 7.3845 (3.3); 7.3629 (1.2); 7.3567 (1.1); 7.2319 (14.8); 7.2095 (16.0); 6.2518 (7.4);
4.7770 (11.3); 3.7358 (0.4); 3.7112 (0.5); 3.5767 (0.8); 3.4301 (0.5); 3.4000 (0.4); 2.5133 (2.5);
2.5075 (3.1); 2.5017 (2.1); 0.0000 (0.9)

1.47-38: "H-sIMP(400.6 MHz, CDCI3):

&= 7.3947 (0.7); 7.3801 (0.7); 7.3732 (1.3); 7.3586 (1.3); 7.3517 (0.8); 7.3371 (0.8); 7.2630 (2.9);
7.1165 (0.7); 7.0943 (2.8); 7.0839 (1.1); 7.0807 (4.6); 7.0790 (5.8); 7.0777 (6.5); 7.0731 (1.8);
7.0620 (0.8); 7.0569 (0.8); 7.0544 (1.5); 7.0517 (1.8); 7.0483 (0.9); 6.9236 (0.6); 6.9199 (0.6);
6.9167 (0.6); 6.9130 (0.6); 6.9043 (0.6); 6.9009 (0.9); 6.8975 (1.1); 6.8941 (1.0); 6.8909 (0.6);
6.8821 (0.5); 6.8784 (0.5); 6.8752 (0.6); 6.8716 (0.6); 6.8206 (0.9); 6.8137 (0.8); 6.7995 (1.0);
6.7958 (1.0); 6.7927 (0.9); 6.7890 (0.9); 6.7747 (0.9); 6.7679 (0.8); 6.1148 (5.0); 6.1122 (5.0);
4.8399 (15.4); 4.2990 (1.8); 4.2811 (5.8); 4.2633 (5.9); 4.2455 (1.9); 1.5965 (1.5); 1.3090 (7.7);
1.2912 (16.0); 1.2733 (8.0); 1.2646 (1.6); 0.8979 (0.8); 0.8810 (3.1); 0.8633 (1.1); -0.0002 (4.0)

1.46-38: "H-sIMP(400.6 MHz, CDCI3):

8= 7.3736 (0.8); 7.3590 (0.8); 7.3521 (0.6); 7.3375 (0.5); 7.2620 (3.1); 7.0942 (1.8); 7.0854 (0.7);
7.0812 (4.2); 7.0793 (4.7); 7.0748 (1.2); 7.0562 (1.0); 7.0533 (1.2); 7.0501 (0.6); 6.9030 (0.6);
6.8996 (0.7); 6.8962 (0.7); 6.8234 (0.6); 6.8166 (0.5); 6.8023 (0.7); 6.7986 (0.7); 6.7956 (0.6);
6.7918 (0.6); 6.7776 (0.6); 6.7707 (0.5); 6.1149 (3.1); 6.1123 (3.0); 5.2988 (4.3); 4.8623 (9.1);
3.8074 (16.0); -0.0002 (4.4)

1.48-38: 'H-SIMP(400.1 MHz, ds-DMSO):

§=7.9704 (1.5); 7.9485 (3.2); 7.9314 (3.3); 7.9268 (2.2); 7.9095 (1.8); 7.8992 (1.7); 7.8782 (3.1);
7.8573 (1.7); 7.7231 (3.8); 7.7176 (4.0);, 7.6976 (3.9); 7.6921 (3.9); 7.5966 (0.4); 7.5749 (0.5);
7.4607 (3.1); 7.4422 (2.9); 7.3712 (1.8); 7.3650 (1.9); 7.3477 (2.1); 7.3421 (3.4); 7.3361 (2.5);
7.3191 (1.8); 7.3135 (1.9); 7.1663 (1.8); 7.1606 (1.8); 7.1453 (3.3); 7.1394 (3.1); 7.1242 (1.7);
7.1180 (1.6); 6.0565 (3.2); 6.0508 (3.2); 4.3376 (5.0); 3.6949 (0.4); 3.5818 (0.5); 3.5728 (0.4);
3.5553 (0.5); 3.5046 (0.6); 3.3451 (2.8); 3.3389 (2.9); 3.1986 (0.5); 3.1673 (12.2); 2.9956 (0.8);
2.6752 (0.7); 2.6709 (0.6); 2.6660 (0.5); 2.5411 (2.0); 2.5107 (28.3); 2.5063 (57.5); 2.5018
(77.3); 2.4973 (55.3); 2.4929 (26.0); 2.3286 (0.4); 2.1744 (0.5); 1.9035 (0.5); 1.3953 (0.3);
1.2980 (1.1); 1.2580 (2.2); 1.2334 (16.0); 1.1567 (0.3); 1.1342 (0.3); 1.1188 (0.3); 1.1130 (0.4);
1.0286 (0.4); 0.8696 (0.8); 0.8530 (2.4); 0.8353 (1.1); 0.0076 (1.4); -0.0005 (34.4); -0.0088 (1.2)

1.21-38: 'H-SIMP(400.1 MHz, ds-DMSO):

5= 7.8283 (0.6); 7.8222 (4.0); 7.8174 (1.4); 7.8055 (1.5); 7.8007 (4.5); 7.7945 (0.6); 7.7214 (0.6);
7.7062 (0.7); 7.6994 (1.3); 7.6843 (1.2); 7.6775 (0.8); 7.6623 (0.8); 7.6576 (0.6); 7.6361 (0.8);
7.6247 (0.4); 7.6167 (0.4); 7.6030 (0.5); 7.5893 (0.8); 7.5824 (0.8); 7.5663 (1.0); 7.5628 (1.1);
7.5596 (1.0); 7.5563 (0.9); 7.5403 (0.8); 7.5335 (0.8); 7.5285 (1.0); 7.5238 (0.5); 7.5181 (0.4);
7.5118 (0.4); 7.5068 (0.8); 7.5019 (1.0); 7.4960 (4.9); 7.4913 (1.6); 7.4791 (1.6), 7.4745 (4.1);
7.4683 (0.6); 7.3117 (0.5); 7.3083 (0.6); 7.3046 (0.5); 7.3019 (0.5); 7.2878 (0.9); 7.2825 (0.9);
7.2690 (0.6); 7.2656 (0.6); 7.2619 (0.5); 6.4841 (6.0); 4.8346 (7.4); 4.0380 (0.4); 4.0202 (0.4);
3.8824 (1.9); 3.3502 (0.3); 2.8903 (0.3); 2.5124 (3.4); 2.5080 (7.2); 2.5035 (9.7); 2.4991 (7.0);
2.4947 (3.3); 1.9896 (1.8); 1.9114 (16.0); 1.2331 (0.3); 1.1922 (0.5); 1.1744 (1.0); 1.1566 (0.5); -
0.0005 (3.5)

1.64-38: 'H-SIMP(400.6 MHz, CDCI3):
&=7.3736 (0.8); 7.3590 (0.8); 7.3521 (0.6); 7.3375 (0.5); 7.2620 (3.1); 7.0942 (1.8); 7.0854 (0.7);
7.0812 (4.2); 7.0793 (4.7); 7.0748 (1.2); 7.0562 (1.0); 7.0533 (1.2); 7.0501 (0.6); 6.9030 (0.6);
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6.8996 (0.7); 6.8962 (0.7); 6.8234 (0.6), 6.8166 (0.5); 6.8023 (0.7); 6.7986 (0.7), 6.7956 (0.6);
6.7918 (0.6); 6.7776 (0.6); 6.7707 (0.5); 6.1149 (3.1); 6.1123 (3.0); 5.2988 (4.3); 4.8623 (9.1);
3.8074 (16.0); -0.0002 (4.4)

IIpenmeToM u300peTeHUs] TaKKe SBIAETCS CIOCOO 3aLIUThl TEXHUYECKUX
pPacCTeHUIl WM CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYP OT (PUTOTOKCHYECKOro MAeHCTBUS
arpOXMMHKATOB, TAKMX KaK MECTHINABI HJIH, B YACTHOCTH, TepOMLIUABL, KOTOPbIE HAHOCAT
ymepO moceBaM WM TOJIE3HBIM PACTCHUSIM, OTIMYAIOIIUNCS TEM, YTO COEIUHEHHsI
obmeii popmysl (I) wiu UX COMM MPUMEHSIIOT B KAYECTBE aHTHOTA, MPENNOYTHTEIBHO
NyTeM HaHeceHUs1 3P (PEKTUBHOrO KOJMYeCTBa coenrHenus oomeit ¢popmysl (1) mmm ux

COJIeH Ha PaCcTEHHsl, YaCTH PACTEHUH MITH UX CeMeHa (WM CeMEHHON MaTepua).

Coenunenus obwmeit popmysl (I) (= aHTUAOTHI), KaK YKAa3aHO BBILIE, TTOIXOASAT
BMECTE C aKTUBHBIMH HHTPEIUEHTAMH (IIECTHLUAAMHU) I CEJIEKTUBHOW OOpBOBI C
BPEIHBIMH OPTaHU3MaMH B OIHOM PSAY KyJBTYp, HalpuMep, SKOHOMHYECKH Ba)KHBIX
KYJBTYp, TAKHX KaK 3€PHOBbIE (IIICHHUIIA, STUYMEHb, TPUTHKAJE, POXKb, PUC, KYKYpYy3a,
COpro), caxapHasi CBEKJIa, CaXapHbI TPOCTHHK, PAIC, XJIOMOK, MMOACOJHEYHUK, TOPOX,
600b1 u coeBble 00061 KoMOMHamMu repOULIMAOB M aHTHIOTOB C aHTHAOTAMHU OOIIEeH
dopmyiel (I) Takke momxonmar aysi OOpbOBI C BPEIHBIMH PACTSHHSIMH Ha TPSIIKAaX U
y4acTKax C MOJIE3HBIMU M AEKOPATHBHBIMU PACTEHUSIMH, KaK, HAPUMeEpP, Ha Ta30HAX C
NOJIE3HBIMH WJIM JI€KOPATUBHBIMU Ta30HAMH, OCOOEHHO C palrpacoM, MATIMKOM HIJIN

OepMyaCKoO TpaBOH.

B cnydae ¢ cenbCKOXO3SHCTBEHHBIMU PAaCTEHUSIMU U KYJbTYPaMHU, B KOTOPBIX
MOKHO HCIIOJIb30BaTh KOMOHMHALUKM TepOMLUAOB U aHTUAOTOB C BBILICYTIOMSHYTHIMHU
coenuHeHusiMu obwieit Gopmyiel (I), MHTEpEC MPENCTABISIOT MYTaHTHBIE KYJBTYPBI,
TIOJITHOCTBIO WJIM YACTUYHO YCTOMYUBBIC K HEKOTOPBIM MECTULIUAAM, UJTH TIOJTHOCTBIO WITH
YaCTHYHO YCTOWYHBBIE TPAHCTCHHBIC KYJIBTYPbL, HANpPUMEp, KYJIbTYPbl KYKYPY3BI,
yCTOMUUBBIE K TIIOGOCHHATY Wi rndocaTy, WM KyJbTYpbl COH, YCTOWYHBBIE K

HUMHUAAa30JIMHOHAM, KOTOPBIE HAHOCAT BPEA PACTEHUAM.

OnHako OCOOBIM MPEUMYIIECTBOM MPUMEHSIEMBIX HOBBIX AHTHUIOTOB OOIIEH
dopmyner (1) siBiasiercs wx 3 ¢peKTUBHOE BO3AEWCTBHE HA CEIBCKOXO3SHCTBEHHBIC
KYJITYPBI, KOTOPBIE, KaK MPABUIIO, XapPaKTEPU3YIOTCS HEAOCTATOYHON NEPEHOCHMOCTBIO

K UCTIOJIb3YyEMbIM MECTULIUAAM.

Coenunnenus obmeid ¢popmyiibl (I) MOTYT IPUMEHSITBCS BMECTE C MECTULIMIAMH,

KaK OOAHOBPEMCHHO, TaK U B 000 MOCJICAOBATCIIbHOCTU C AKTUBHBIMU UHIPEAUCHTAMU,
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U IIpu 5TOM CIIOCOOHBI YMEHbIIATE WM MOJHOCTBIO YCTpPAaHATH BPEAHBIC moOO4YHOE
I[eI\/'ICTBI/Ie TAKHUX AKTUBHBIX HWHIPCAUCHTOB Ha CEIbCKOXO03SMCTBEHHBIE KYJbTYPbI, HE
BjiusAss U CYHICCTBCHHO HE CHWXKAA MPU 5TOM Ha 3(1)(1)6KTI/IBHOCTB TaKHUX AKTHBHBIX

HUHI'PEAUCHTOB B OTHOLICHUHN HEXEIATEJIbHBIX BPEAOHOCHBIX OPTraHU3MOB.

Viep6, oOycinoBieHHbIII TPUMEHEHHEM HECKOJbKUX IECTULHIOB, HalpHMep,
HECKOJIbKMX TepOMLHIOB MM TepOULHMAOB B COYETAHMH C HHCEKTHLHIAMH WK

q)YHFI/ILII/IL[aMI/I, TaKKe MOXKET OBbITh 3HAYUTEIHLHO YMCHBIICH WX ITOJHOCTBIO YCTPAHECH.

B pesynbraTe MOXKeT OBITh 3HAYMTEIBHO pACUIMpPEHa OOJACTh MPHUMEHEHHS

OOBIYHBIX NECTULIUAOB.

Ecnu cpenctsa cornacHO M300pETEHHIO COAEPKAT MECTHIHMIbI, TAKHE CPEACTBA
NOCJIe COOTBETCTBYIOINETO pa30aBieHHMss HAHOCAT JHOO HEMOCPEICTBEHHO Ha
oOpabaTbIBaeMyI0 IUIOLIA/b, HA YK€ MPOPOCLINE BPENHbIE W/WJIH TMOJIE3HbIE PACTCHUS,

100 Ha yKe B3OLIEIINE BPEIHBIE U/UIIN TIOJE3HbIE PACTEHNUS.

Ecnu cpenctBa cornacHO M300pETEHHIO HE COAEPKAT MECTULHIOB, TaHHBIE
CpeACTBa MOXHO HCIIOJIb30BaTh B TaK HAa3bIBAEMOM Ipoliecce OaKOBOW CMeCH, T.e.
HETIOCPEACTBEHHO IIepell HaHeCeHHeM Ha o0padaTbIBaeMblil y4acTOK IIOJb30BATEND
CMELINBAET U pa30aBlseT OTAENbHO NMPUTOTOBJIEHHBIE TPOAYKTHI (= CPEACTBO 3aLUTHI
pacTeHUH U MEeCTULM]) WM Nepes MPUMEHEHHEeM NMeCTULUAA, WIIN T0CHe PUMEHEHUs
NEeCTHLUAA, WIM Ui TpeaBapUTeNbHOH 0OpaboTKM CeMsH, T.e. Hampumep, Uil

MpOTpaBJIMBAHUA CEMIH CeJIbCKOX O3TMCTBEHHBIX KYJIBTYP.

HpeHHOqTI/ITeHbeIM ABJKIETCA CBOCBPEMCHHOE IIPUMEHEHUEC aHTUI0Ta BMECTE C
NeCTUuMaIOM, 0COOEHHO B Cllydasax, Koraa aHTHAOT HAaHOCAT Ha pPaCTCHUA IIOCJIC

repOumna.

bnaronpusitibie 3¢ ¢eKkTbl OT NpUMeHeHHs! coenuHeHus odmei Gopmyier (1)
HAOMIOAIOTCST B CIy4asix, KOIZAa WX HCIOJBb3YIOT BMECTE C MECTULHIAMH B
NPEABCXOOBBI MJIM IOCJIEBCXONOBBIA TMEPHOA, HANpUMep, MPH OXHOBPEMEHHOM
NPUMEHEHUH B BUAe OaKOBOM CMeCH HJIM B BHIE COBMECTHOW peLentypsel, JHUOO
NapajuleIbHO HJIM TOCJIEAOBATEeIbHO B pPaMKax pas3AelbHOTO IPUMEHEHUs (CIUIUT-
npumeHeHne). Takke eCTh BO3MOXXHOCTb HEOJHOKPATHOTO HAHECEHHsI COSIUHEHMSL.
WHorma wumeer CMbICH KOMOMHHPOBaTh HAHECEHHWE B  IPEABCXOJOBBIA MM
NoceBCXOAoBbIi nepuoa. OOBMHO PEKOMEHAYETCs MOCIEeBCXON0BOE NPUMEHEHHE Ha

MOJIE3HBIX MJIH CEeJIbCKOXO3SIMCTBEHHBIX paCcTeHUAX € OAHOBPEMCHHBIM WA Oonee
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NO3HUM HAaHECEHHEeM IecTHuIHaa. Takke BO3MOXKHO mnpuMmeHeHue coenauHeHuit (I)
COTJIAaCHO M300pETeHMIO0 MJIsi TNPOTPABIMBAHMUA CEMsH, 00pabOTKH (HOTrpy>KeHHEM)
paccanel (Hampumep, puca) win oOpabOTKH APYroro marepuaia it Pa3MHOKEHUS

(Hanpumep, kiyOHel kapTodes).

IIpu wucnonb3oBaHuu coenuHenuii obOmed ¢opmynsr (I) B coueranuu ¢
repOMIMIAaMHU, KpOME aHTHUOOTA, YacTO HaOMIONAeTcss YCUJIeHHe TepOULUIHOrO
BOSHGﬁCTBI/Iﬂ Ha BPECOAHBIC PACTCHUS. KpOMe TOr0, BO MHOTHX CJIy4asdaX yJIydIlIacTCsa pOCT
MIOJIE3HBIX U KYJIBTYPHBIX pacTeHui 51 MIOBBIIIAETCS YPOXKalHOCTh

CEJbCKOXO35ICTBEHHBIX KYJIBTYD.

CoenuHennss MO HM300PETEHHUI0 MOTYT BKJIKOYAaTh B cedst ogmH win Oonee
necTuuaoB. B  kadecTBe MECTHUMAOB BBICTYNAIOT, HAMpUMeEp, TrepOMLIUIbL,
WHCEKTULU/BL, (PYHTULUABL, aKapUIUAbl 1 HEMATOLMIbI, KaXIbI M3 KOTOPBIX MOXKET
NPUBECTH K (UTOTOKCHYHOMY TOBPEXKICHHIO KYJBTYPHBIX PACTEHUH, €CIU

HUCIIOJIB3YETCsA OTACJIbHO UJIU TaM, I'’I€ €CTh BEPOATHOCTb MPUYHMHECHUS BpEAa.

OcoOblif MHTEpeC MPEnCTaBJSIFOT COOTBETCTBYIOIIUE MECTULIMAHBIE AKTUBHBIC
WHTPEIUEHTbl M3 TPYII TepOUIUI0B, WHCEKTULHIOB, aKapHUIMIOB, HEMAaTOLUIOB U

(YHrHIMAOB, B YaCTHOCTH, T€pOULIUIBI.

MaccoBoe cooTHoieHue antunora (obmeit Gpopmyinsl (I)) 1 nectuunuga Moxer
BapbUPOBAThCS B IIMPOKUX Mpenenax U 0OObIMHO HaxoauTcs B nuamnasone ot 1:100 mo
100:1, mpenmouturensHo ot 1:20 no 20:1, B wactHoctH, ot 1:10 mo 10:1. OntumansHOe
MacCOBOE COOTHOIIEHUE aHTHIOTA U MeCTULMAA OOBIYHO 3aBUCUT KaK OT KOHKPETHOI'O
UCIIOJIb3YeMOr0 aHTHAOTA U KOHKPETHOTO MECTUILMIA, TaK W OT THUIA 3aIIHINAeMOrO
MOJIE3HOTO WJIM  CEJIbCKOXO3SIHCTBEHHOro pactenus. HeoOxomumoe KOJNUYECTBO
AHTUJOTa MOXET BapbUPOBATbCS B I[IHPOKUX TMpeAeNax B 3aBUCUMOCTH OT
UCTIOJIb3YeMOr0 IMEeCTUIUAA W THMA 3allHUIAeMOro TOJIE3HOTO PACTEHUs U OOBIYHO
Haxoautcs B nuanaszone 0,001 - 10 kr, npeanouyturensHo 0,01 - 1 kr, B yacTtHoCTH, 0,01
- 0,2 xr anTHO0TA HA rekTap. KonnyecTBo 1 MacCoOBOE COOTHOIIEGHUE, HEOOX OUMOE ISt
yCHeIHOW 00pabOTKH, MOKHO OMPEAENUTh C MOMOINBIO MPOCTHIX MPEIBAPUTEIBHBIX

TECTOB.

B cnywyae nporpaBnuBaHMs CeMsiH, UCnojib3yercs, Hanpumep, 0,005 - 20 r

antunora (obmeit ¢opmynsr  (I)) Ha KuIOrpaMM = CEMEHHOIO  MaTepuaa,
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npeanoytutenbHo 0,01 - 10 r aHTHAOTa Ha KWJIOrpaMM CEMEHHOIO Mmarepuasna, B

yacTHOCTH, 0,05 - 5 r aHTHAOTA HA KUJIOTPaMM CEMEHHOIO MaTepuaa.

Ecnn pacrBopsl antumora (obmeti ¢popmyinsl (I)) ucnons3yroT mist o6paboTku
CEeMSTH, CEMEHHOIO MaTepHaja, JUOO POCTKH CMAuMBAIOTCS PACTBOPAMHU, MOIXOASIIAS
KOHLIEHTpaLHsi OObIMHO HaxoauTcs B auamnasoHe | - 10000 4./MiH., MPeAnOYTUTEIBHO

100 - 1000 9./MIH. OTHOCUTEIBHO MAaCChI.

KonanyecTBO M MaccoBO€ COOTHOLIEHHME, HEOOXOAMMOE Ui YCHEIIHOW

00paboOTKH, MOKHO ONPEAEIUTD C IIOMOLIBIO MPOCTHIX MPEABAPUTENbHBIX TECTOB.

Antnor obmeir ¢opmyiabl (I) 0OBIMHO HAHOCSAT OTAENBPHO WM BMECTE C

necCTunuaaMu.

Takum o00pa3oM, TpeaMeTOM H300peTEeHUs] TaKXKe SIBJISIETCS YPOKal WM

COEIMHEHMs IS 3aLUThI KYJBTYPHBIX PACTCHUH.

HpeI[HO‘ITI/ITeHbeIM ABJIACTCA COBMCCTHOC HCIIOJB30BAHHEC AaHTHIO0TA H
necrumuaa, B 4aCTHOCTH, HCIIOJIIB30BAHUC aHTHI0TA U rep61/1u1/1)1a B BHUJC TOTOBOH K

NPUMEHEHHUIO MIPenapaTHBHON (POPMBI TN UCTIOIb30BaHNE MeTO/Ia OAKOBOW CMECH.

Takke MPEANOYTHTENBLHBIM SIBJISIETCS KCIMOJb30BAaHHE AHTUAOTA OOIIei
dopmynbr (I) mpu obpaboTke CeMsH € MOCHEAYIOIUM IMPUMEHEHHEM MEeCTULUAOB,
IPEIIOYTUTENBHO repOUINUAOB, MOCHIE TI0CEBA B MPEIBCXOAOBOM I MOCIEBCXOL0BOM

nepuoze.

Coenunenus obmeii popmyibl (I) WM UX COJTM MOTYT IMIPUMEHSITbCS KAK TAKOBBIE
WM B BUJI€ UX COCTABOB (MIPENapaTUBHBIX (OPM) B COYETAHUU C IPYTUMH MECTULIUTHO-
AKTHUBHBIMH BEINECTBAMH, TAaKUMH KaK HHCEKTHULMIbL, aKAPUIHMIbI, HEMaTOLMIBL
repOuLubI, PYHTHLNABL, AaHTHIOTHI, YAOOPEHUs W/WIIH PEryJIATOPBI POCTA, HAIPUMED, B
BUJIC€ TOTOBBIX IMpENapaTUBHBIX (opM MM OakoBbIX cmeceil. KoMOMHMpOBaHHBIE
npenapaTHBHbIE (POPMBI TIOJTYUAIOT HA OCHOBE BBILICYKA3aHHBIX MPEMapaTUBHBIX (OPM C
yueToM (U3MYECKHUX CBOWCTB M CTAOMIBHOCTH KOMOMHHPYEMBIX aKTHBHBIX

HUHI'PECAUCHTOB.

B xauecTBe BeIECTB, KOTOPBIE COYETAIOTCS C coeAnHeHneM odmeit popmy:s (1)
B CMCHIAHHBIX NPE€rapaTuBHbIX (1)opMaX I OAKOBBIX CMECSIX HCIOJIB3YHOT, HAIIPUMED,
HU3BCCTHBIC aKTUBHBIC UHI'PCAHUCHTDI, I[eflCTBPIe KOTOpPBIX OCHOBAHO Ha I/IHFI/I6I/IpOBaHI/II/I,

HampuMep, aleTOJIAKTaTCUHTa3a, aneTmwi-KoA-kapOokcunasa, LEeUTI0JI030CHHTA3A,
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SHOJMHPYBWIIHKUMAT-3-pocharcuHTasa, TINyTAMHUHCUHTETA3a, P-THAPOKCU(PEHUII-
MUpyBaTAHOKCUTeHa3a, (¢uToeHnecarypasa, ¢orocucrema I, ¢dorocucrema Il wnum
npotonoppUpPUHOreHOKCHa3a, Kak, HampuMep, ykaszaHo B pabore Weed Research 26
(1986) 441-445 unu "The Pesticide Manual", 16-oe uznanue, The British Crop Protection
Council u Royal Soc. of Chemistry, a Takke B yKa3aHHbIX B HHMX MCTOYHHKAX
auTtepatypsl. Mi3BecTHbIE repOUIMIbI MIIH PETYIIATOPBI POCTA PACTEHUI, KOTOPBIE MOJKHO
KOMOWHHUPOBATh C COCOMHEHUSMH TO W300PETEHUI0, NMPUBEACHbI HUXKE B Ka4eCTBE
npuMepa, MpH 3TOM yKa3aHHbIE aKTUBHbIC UHTPEIUEHTHI WACHTUPULUPYIOTCS JTHOO Ha
OCHOBE "OOINENPUHSTOrO HAUMEHOBAaHUS" B aHIJIOA3BIYHOM BApPUAHTE COTJIACHO
MesxnyHapoaHo# opranu3anuy rno crasaaptuzauud (ISO) mnbo Ha OCHOBE XUMUYECKOTO
HaMMEHOBaHUs, OO0 mo koxy. Bo Bcex ciyuasix croga OTHOCSTCS JOObIe (OpPMBI
NPUMEHEHHUs, TAKHE KaK, HalpuMep, KUCIOTBI, COJH, CIOXHBIE 3(QHUPBI, a TaKXKe BCE
U30MEepHbIE (POPMBI, TAKHE KaK CTEPEON3OMEPDI U ONTHUECKUE U30MEPBI, aXKe €CJIU OHU

HE yKa3aHbI IIPAMO.

ITpriMepamu TaKUX TMAPTHEPOB AJISi CMELIMBAHUS SIBJISIFOTCS

Aueroxyiop, amupayopden, amudayopdpen-mer, anudayopdeH-HaTPUH,
aKJIOHU(EH, aJaxyop, AaJUIUAOXJOpP, AIOKCHUANM, AaJUIOKCUAMM-HATPUHN, aMeTpHH,
amMuKap0a3oOH, aMHUIOXJIOP, aMHUAOCYJIb(YpPOH, 4-aMHHO-3-XJ0p-6-(4-x510p-2-hTOp-3-
MeTuI(eHn)-S-pTopnupuauH-2-kapOoHOBas KHCJIOTA, aAMUHOLIUKJIONNPAXJIOP,
AMUHOLIMKJIOTIUPAXJIOP-KaJINH, AMHHOLMKJIONNPAXJIOP-METHII, AMUHOITUPAITUS,
aMHuTpOJ, cyibdamMar amMMoOHus, aHmiIodoc, acyjaMm, arpasuH, a3adeHUIUH,
asumMcysibdypoH, OednyOyramun, OeHaszonuH, OeHA30JUH-3TUI, OeHIypasuH,
Oendypesar, OencynbypoH, OeHcynbpypoH-MeTHN,  OeHCyaun,  OEHTa30H,
OeH300uIuKIIOH, OeH3o(denamn, OwukionupoH, Oudenokc, Ounmanadoc, Owunanadoc-
HaTpuii, Oucnupudbak, oucnupudak-HaTpul, Opomar, 6poMOyTHa, OpomMbeHOKCHUM,
OpOMOKCHHIJI, OPOMOKCHHHJIOYTHPAT, KaJus, -TeNTaHOAT U -OKTaHOAT, OYTOKCHHOH,
Oytaxnop, Oyradenammn, Oyramudoc, OyreHaxiop, OyrpanuH, OyTpookcuaum, OyTHIIAT,
kadeHcTpon, kapOeramun,  KappeHTPa3oH, KappEeHTPA3OH-3THI,  XJIOpaMOeH,
xjopOpoMypoH, xiopdeHak, xiopdeHak-HaTpuh, XJopdeHnporn, XIopdIypeHod,
XJIOPQIIYPEHOJI-METUJI, XJIOPUIA30H, XJOPUMYPOH, XJOPUMYPOH-OTHI, XJOPOQTaIUM,
XJIOPTOJIYPOH, ~ XJIOPTaJI-AUMETHII, XJIOPCYJNb(YPOH, LMHUAOH, C HWHUAOH -3THII,
LMHMETWINH, LHHOCYJIb(YpPOH, Kiauudoc, KIeTOauM, KiomauHadorm, kioauHadomn-

nponapruj, KJIOMAa3OH, KJIOMEIPOII, KJIONHPAJHUI, KJIOPAHCYJIaM, KJIIOPAaHCYJIaM-METHUJIL,
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KYMUJIYPOH, [MAaHAMHJ, L[HaHA3WH, IMKJIOAT, LUKJIOMHUPUMOPAT, LUKIOCYIb(paMypoH,
LUKJIOKCHIUM, [uranodorn, nuranodomn-oyTwn, uunpasus, 2,4-D, 2,4-D-0ytun, -OyTu,
-IUMETUJIIAMMOHUH, -TUOJIAMUH, -3TWJI, 2-3TUITeKCHJ, -H300yTWJ, -M300KTHJ,
-U30MPOIMUIAMMOHUN, -KaJIUH, -TPUU30NPONAHOJAMMOHUI U -TponamuH, 2,4-DB, 2 4-
DB-OyTui, -AMMEeTHIAMMOHHM, M300KTWII, -KJIUH U -HaTPHH, NaMypoH (AMMpOH),
JanaroH, Ja30MeT, H-AekaHous, aecMenudam, aeroswn-mupasonar (ATII), auxamOa,
auxjaobenmn,  2-(2,4-nuxnopOensun)-4,4-numerui-1,2-okcazonuaun-3-o1,  2-(2,5-
auxyopoeH3mn)-4,4-numeTni- 1,2-0KkCO30UANH-3- OJIUH, AUXJIOPIPOIL, TUXJIOPIPOI-P,
nukjodon, aukiodon-merusa, aukinopon-P-merwsn, mukiocynaaMm, audeH30KBar,
nudurypeHuKaH, nudydeHsonup, nudyheH30mup-HATPHH, numedypoH,
OMMETUnepar, JAUMETaxJop, [AUMETaAMETPHH, IUMETCHaMHJI, JUMeTeHaMHI-P,
OUMETPacyabQypOH, AUMHUTPAMUH, TUHOTEPO, MupeHaMua, AUKBAT, TUKBAT-THOPOMULI,
IUTHOIIND, AUYPOH, TUHUTPO-0-KPe30J1, F3HAOTAI, 3TUI-N, N-1HU-H-IpOonuiITHOKapbamar,
acnpokapd, sTandaypanuH, 3TamMeTrcyibPypoH, 3TaMercyibQypOH-METHNI, STHO3MUH,
sToymesart, STOKCH(]EH, STOKCHU(PEH-3THII, 3TOKCUCYIb(YPOH, 3TobeH3anna, F-9600, F-
5231, T.e. N-[2-xn0p-4-¢pTOp-5-[4-(3-PpTOopnponun)-4,5-auruapo-S-okco-1H-rerpazomn-
1-un]-penun]srancynsponamun, F-7967, te. 3-[7-xmop-5-prop-2-(tpudropmerin)-
1H-6en3umunazon-4-unl-1-metnin-6-(tpudpropmernn)mupumuans-2,4(1H,3H)-nuoH,

¢eHokcanpor, ¢enokcanpon-P, (beHokcanpon-3Tu, ¢benokcanpon-P->tu,
¢denokcacyibpoH, PeHXUHOTPUOH, (eHTpasamun, ¢uammnpon, drammnpon-M-
usonponwi, ¢Gaamnpon-M-merun,  duasacyiabdypoH, ¢uopacyiaam, ¢dayasudor,
bayasupon-P, dayasudpon-Oyrun, payasudon- P-Oytui, dpaykapdbason, ¢paykapOa3zoH-
HaTpuii, puyuerocynbdypoH, dayxnopanuH, aydenaner, haydennup, daydenmnup-
stin,  aymercynam,  QayMukiopak,  (QIyMHKJIOPAK-NEHTWI,  (JIyMHOKCA3UH,
bayomerypoH, daypenon, GuaypeHOn-OyTWI, -TUMETHJIAMMOHHH W -METHII,
¢dToprimkodeH, ¢dbropriukodeH-3THII, ¢aynponaHar, baynupcyabypoH,
bnynupcynbpypoH-MeTHII-HaTpUi,  GaypuaoH,  QuypoxiopuaoH,  (aypokcumnup,
baypokcunup-mentui, GuaypramoH, ¢uayTtuaner, ¢aytuaner-metwi, ¢pomecades,
domecaden-natpuii, ¢opamcynbhypoH, ¢ozamuH, IOPOCHHAT, TIO(HOCHHAT-
aMMOHUH, TimrodocuHar-P-Hatpuii, rimodocuHaT-P-aMmmonnii, rimodocuHaT-P-HaTpuii,
rnudocar, raudocaT-aMMOHUH, -W30NPONMUIAMMOHUN, -AUAMMOHHH, -IUMETHII-
aMMOHMU, -KaJui, -HaTpuii 1 -tpumesuii, H- 9201, T.e. O-(2,4-numeTnn-6-autpodeHr)-
O-stuwmmsonporuiihocGopaMUIOTHOAT, ralayKCcudeH, rarokcupeH-MeTu, rajocades,

rajocynbpypoH, ramocynbypoH-meTmi, rajokcudorn, ranokcudon-P, ramokcudon-
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STOKCHATHN, ranokcudon-P-aTokcusatun, ranokcudon-mermn, ranokcudon-P-mernn,
rekcasuHon, HW-02, t.e. 1-(numerokcodochopmn)-3tui-(2,4-nuxnopdeHokcn)arerar,
Ma3zaMmeTaOeH3, MMa3aMeTaOeH3-MEeTHI, UMa3aMOKC, MMa3aMOKC-aMMOHHH, WMAa3aruk,
MMa3aniK-aMMOHHH, UMa3anup, IMa3anup-u30NpouIaMMOHNH, IMa3aXHH, HMa3aX1H-
AMMOHHUH, WMaseTanup, HUMa3eTanup-UMMOHUH, HMa30cyJbQypoH, HHAAHOOAH,
uHnasudIam, ionocynbGypoH, HomocynbdypOH-METHI-HATPUN, HOKCUHIJI, HOKCHHHUJI-
OKTaHOAT, -Kajusi W HaTpus, undeHkapOa3oH, H3OMPOTYPOH, HM30YPOH, H3OKCaOeH,
uzokcadayron, kapOyrmnar, KUH-043, te. 3-({[5-(mudpropmerwn)-1-meTun-3-
(Tpudropmerin)-1H-nupazon-4-wn|merwn } cyabponmn)-5,5-numerun-4,S-nuruapo-1,2-
OKCa30JI, KeTOCIUpanoke, nakTodeH, neHauwn, nuaypon, MIITA, MIIITA-GyroTun,
-IUMETUJIAMMOHUH, -2-3TUJTEKCHII, -U30MPONUIaMMOHUM, -Kanuil u -Hatpui, MLIIIb,
MILIIIB-MeTui, -3THI U -HATPHUH, MEKOITPOII, MEKOTIPOII- HATPUH, 1 -OyTOTHII, MEKOITPOTI-
P, mekomnpomn-P-OyToTuj, -TUMETHIAMMOHUH, -2-3TUITEKCHJI U -Kajwi, MedeHarler,
MedITIOUAN, Me30CYIbQYPOH, Me30CYIb(PYPOH-METHII, ME3OTPHUOH, MeTaOEH3THA3YPOH,
MeTaM, MeTaMu(OII, METAMUTPOH, META3axJIop, MeTa3ocy b ypoH, MeTabeH3THA3YPOH,
METHONHPCYJIb(QYPOH, METHO30JIMH, METHII U30THOLIMAHAT, METOOPOMYPOH, METOJIAXJIOP,
S-MeTonaxyiop, METoCyIaM, METOKCYPOH, METPHOY3HH , METCYJIb(YPOH, METCYIb(YpPOH
-METHJI, MOJIMHAT, MOHOJIMHYPOH, MOHOCYJIb(YPOH, MOHOCYJIb(GYPOHOBBIH 3¢up, MT-
5950, T.e. N-[3-xnop-4-(1-meTmmyTin)pennn]-2-merunnenranamun, NGGC-011,
Hanporiamun, NC-310, Te. 4-(2,4-nuxnopbeHzoni)-1-MeTni-5S-0eH3MIOKCUITUPA3OJL,
HeOypOH, HUKOCYJIbYPOH, HOHAHOBAs KUCJIOTA (MeNaproHoBasi KUCJIOTa), HOpQIypas3oH,
OJIEMHOBAsl KUCJIOTa (KUPHBbIE KHUCJIOTHI), OpOeHKapOd, opTocysb(aMypoH, OpPH3aJIHH,
OKCaIMapTujl, OKCaAWa30H, okcacyibPpypoH, oxcarukiomedoH, okcupayopde,
napakBaT, OUXJOPUZI  MapakBarta, NeOyJsaT, TNEHIUMETAJHH, IEHOKCCYJaM,
neHTaxJaopQeHos, MMEeHTOKCA30H, IMeTOKcamun, HedpTsHbie Macna, ¢eamenudam,
NUKJIOpaM, MUKOIUHA(EH, MUHOKCAZeH, MUIepodoc, MpeTuiIaxyiop, MPUMHICYIb(YPOH,
NPUMHCYJIbQYPOH-METHJ, MPOAMAMHH, TNPOPOKCUANM, MPOMETOH, MPOMETPHH,
NpOMaxyiop, TMPOMaHWJ, TpomakBu3adorn, mpomasuH, npodaM, MPOU30XJIOP,
NPOTIOKCUKApOa30H, MPONOKCUKapOa30H-HATPUH, MPONUPUCCYIb(YPOH, MPONMU3aAMUL,
npocyibdhokapd, mnpocynbdypoH, nupakioHwt, nupaduyden, mnupadayder->Tu,
nupacysibQOTON, MUPA30IUHAT (MMUPA30JIAT), MHPA3OCYIbPYPOH, MHPA30CYIbPYPOH-
sTwi, nupasokcuder, nupudamOeHs, mupudamMOeH3-H30MPOITHJI, MTUPHOAMOESH3-TIPOTIHII,
nupuOeH30KCHM, NMupuOyTHKapO, nupugadoi, nupuaar, nUpUPTaINa, THPUMHHOOAK,

MUPUMHHOOAK-METHI, NUPUMHUCYIb(aH, NUPUTHOOAK, NUPUTHOOAK-HATPUH,
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MUPOKCACYJIb(POH, MHUPOKCYJIAM, XHUHKJIOPAK, XWHMEpPAaK, XWHOKJIAMHH, XH3ajodor,
xuzajopon-atui, keu3anodpon- P, kBusamodomn-P-atmn, kBusanodomn-P-redypm,
pumcyibdypoH, cadaydeHanmni, CITOKCUINM, CHIYPOH, CUMa3uH, cuMmeTpuH, SL-261,
CYJIKOTPHOH, Cynb(peHTpas3oH, CyJIb(pOMETYPOH, CyIb(pOMETYpOH-METHI,
cynedocynabdypon, SYP-249, t.e. 1-aTokcu-3-merun-1-okcoOyT-3-eH-2-ni-5-[2-xm10p-
4-(tpudTopmermn)peHokcu]-2-uutpodenszoar, SYP-300, T.e. 1-[7-¢pTop-3-okco-4-
(npon-2-un-1-m1)-3,4-nurunpo-2H-1,4-6en3okcaznH-6-w -3 -nponun-2-

THOKCcoMMHa3onuanH-4,5-nuoH, 2,3,6-TBK, TXY (tpudropykcycHas kuciora), TXV-
HaTpuii, TeOyTUYpPOH, TePypHATPHUOH, TEMOOTPHOH, TEMPAJOKCUANM, TepOalu,
TepOykap0d, TepOymeroH, TepOyTHNaswH, TepOYTPHUH, TEHWIXJIOP, THA3OMUP,
THeHKapOa3oH, TueHkapOa3oH-MeTw, TU(EeHCYTbQYPOH, TUDEHCYIb(YPOH-METUI,
THOOeHKapO, TwadeHauus, TNHpanar, TOMPaMEe3OH, TPAJIKOKCUANM, TpHUa(aMoH,
TpUaJUIaT, TpUacyIbypoH, Tpuasudiam, TpHOEHYPOH, TPUOSHYPOH-METHII, TPUKJIOIHP,
TPU3Ta3HH, TPUPIOKCUCYIB(PYPOH, TPUPIOKCUCYTBPYPOH-HATPHH, TPUQITYIMMOKCA3HH,
tpudaypanus, TpudaycynbpypoH, TpudaycynbpypoH-METHI, TPUTOCYIb(YPOH,
cynbar moueBuHbl, BepHoyar, XDE-848, ZJ-0862, T.e. 3,4-nuxnop-N-{2-[(4,6-

OUMETOKCHUITAPUMHUINH-2-1JT)OKCH |OSH3WIT | aHUJTUH, & TaKXKe CIEAYIOLINe COSAMHECHHUS

o
\—co,Et

IIpumepaMu BO3MOKHBIX NAPTHEPOB [JIs1 CMEIIUBAHMS AJI PEryJsITOPOB pOCTa

PaCTEHU SIBJISIFOTCS:

armbeHsojap,  anubeH3oJap-S-MeTms,  S5-aMUHOJIEBYJMHOBAasi  KHUCJIOTA,
AHIUMUAON, O6-O€H3MIIAMHHONYpPUH, OpPACCHHONNA, KaTeXWH, XJOPMEKBAT XJIOPHUZ,

KJIONPON, LMKJIAHWINA, 3-(LUKJIONPOI-1-eHIIT)IPONMOHOBAs KHUCJIOTa, JaMHHO3UZ,
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7a30MeT,  H-IeKaHOJ,  JAMKEryJaK, AWKeryJak-HaTpWi, SHAOTAN,  JSHAOTAJ-
oukanui, -quHaTpui, 1 MOHO(N,N-IUMeTHIaIKUIaMMOHUH), 3TedoH, (IyMeTpaluH,
baypenon, ¢aypeHon-Oyrun, ¢ayprnpumunon, ¢opxnopdenypon, rudOepermHOBas
kucnora, uHaGendun, wuupon-3-ykcycHas kuciora (IAA), 4-unnon-3-unmMacisHas
KUCJIOTA, HW3OMPOTHONAH, MNpoOeHas30l, >KaCMOHOBAasi KHCJIOTAa, METWJIOBBIH 3(up
JKACMOHOBOM  KHUCJIOTBI,  MaJEHWHOBBI  THIpPa3ui, MENUKBAT  XJoOpun, 1-
mMeTwinukionpones, 2-(1-nadprtun)aueramun, 1-HagTHIyKCyCHAs — KUCNOTa,  2-
Ha(TUITYKCYCHAsI KHUCJIOTA, HUTPOQEHONAT-CMECH, 4-okco-4[(2-
(hEeHWIATHIT)aMUHO [MacTisTHasl KUCJOTa, TakjaoOyTpas3on, N-penwundranesas KHCIIOTA,
NPOTeKCaJNOH, MPOreKCAANOH-KAJIBIUN, NPOTHAPOSICMOH, CaJHIMIIOBAs KHUCIOTA,
CTPUTOJIAKTOH, TEKHA3€H, THANA3YPOH, TPUAKOHTAHOJ, TPHHEKCAIAK, TPUHEeKCAaK-3THII,

TcuToned, YHUKOHA30J1, YHUKOHA30J-P.

B cnydae wucrmonb30BaHUST B KadeCcTBE MpPEMapaTUBHBIX (HOPM aKTHBHBIX
UHIPEIUEHTOB WJIM COBMECTHBIX MpENapaTUBHBIX (OPM OHHU, KaK MPABUIIO, COAEPIKAT
KJesdlue  BEIleCTBa,  CMA4yuBalOLIMe,  AUCHEPTUPYIOLIME,  3MYJBbIHPYIOLIUE,
NPOHUKAKOLINE, KOHCEPBUPYIOLIME BEIIECTBA, CPEACTBA MNPOTUB 3aMEP3aHust U
PAaCTBOPUTENH, HAIMOJHUTENH, HOCUTEIM U KPACUTENH, MEHOTaCUTENH, WHTHOUTOPHI

UCTIapCHUS, 4 TAKXKE ar€HThI, BJIIUAIOIIHUEC Ha ITOKA3aTECJIb pH " BA3KOCTD.

Coenunenusi obmeii ¢popmynsl (I) 1 Mx xomMOMHanMM ¢ OgHMM WM Oonee
YKa3aHHBIMH MECTULHIAMH MOTYT OBITb COCTABJIEHbI MO-PA3HOMY B 3aBUCHMOCTH OT
3aJaHHBIX XHUMUKO-(QU3NUECKHX U OHOJOrM4ecKux mnapamerpoB. B kauecTBe THUIOB
npenapaTUBHBIX (POPM MOTYT UCTIOIB30BATHCS:

- DMyJIbrupyeMble KOHIIEHTPAThI, KOTOPBIE NMOJYYal0T PACTBOPEHUEM AKTHBHBIX
WUHIPEIUEHTOB B OPraHUYEeCKOM PacTBOPHTENIE, HAapUMep, OyTaHOIIe, [IUKIOr€KCAHOHE,
auMeruindopMaMune, KCHiIojde WM Oojee BBICOKOKHITAIINX YIJIEBOJOPOAAX, JIHOO
CMECSIX OpraHMYeCKHMX pacTBopuTenedl ¢ pobaBjIeHHEM OFHOTO wWiu  Ooree
NIOBEPXHOCTHO-aKTHBHBIX ~ BEIIECTB HOHOTEHHOIO W/WJIM HEHOHOTEHHOTO THIIA

(3MyJBraTOpHI).

IlogxomamuMu 3MynbraTOpamu SIBJISIIOTCS, HANpUMEpP, CONMM  KajlbLUAg W
ANKUJIAPWIICYIB(OHOBONH  KHCIIOTBI, IOJUIJTIMKOJEBblE 3(PUPbI  KUPHBIX  KHCIIOT,
AJKUJIAPVIIIIONIUTIIMKONIEBBI 3P, TOJHUIIMKONEBbIH 3(up KUPHBIX CIIUPTOB,

MIPOYKTHI KOHJIEHCALUU MIPOMMJIEHOKCUT-3TUIIEHOKCHIA, ANKUIIIONUA UpP,



125

COpOUTAHOBBIE CIOXKHBIE 3(QHUPBI U MOJUOKCUITHIEHCOPOUTAHOBBIE CIOXKHBIE 3(QUPBI

JKUPHBIX KUCJIOT.

NbUICBUAHBIC ITPpENapaThl, MOJYYCHHBIC ITYTEM Pa3MOJia AKTUBHBIX UHI'PEAUCHTOB

C TOHKOM3MEJIBYEHHBIMU TBEPAbIMH HEOPraHUYECKUMU WM OPraHUYECKUMU

BELIECTBAMMU, HAIIPUMED, TAJILKOM, IIPUPOAHBIMU TNIMHAMU, TAKUMU KaK KAOJIMH,

OEHTOHHUT M NHPOPUILIUT, AUATOMOBAS 3EMJISI MJIU MyKa.

- CYCIICH3MOHHbIC KOHLUECHTPATBI HA OCHOBE BOABI HJIM MacCJjia, KOTOPBIE MOTYyT OBITH
MOJIY4YEeHbI, HANPUMEpP, MOKPBIM T[OMOJIOM C HCIIOJb30BAaHHEM OUCEPHBIX
MEJIbHULL,

- BOAOPACTBOPUMBI MOPOLIOK;

- BOAOPACTBOPHUMBIE KOHLIEHTPATHI,

- TFPAHYJIATBI, TAKHE KaK BOAOPACTBOPUMBIC I'PAHYJIATHI, JUCIICPTUPYEMBIC B BOAC
TPAHYJIATHI U I'PAHYJIATHI AJI1 MOChINTAHUA U BHCCCHUA B IIOYBY,

- CMAYMBAOIINECAd TIOPOLIKH, KOTOPBIC IMOMHUMO AKTHBHOTO BCIICCTBA TAKKE
comep KaT pa30aBUTENN UM HHEPTHBIE BemecTBa u I1AB;

- KarcCyJIbHBIC CYyCIICH3UU U MUKPOKAIICYJIbI,

- npenapaTUBHbIE POPMBI, HAHOCUMBIE B CBEPXMAJIBIX KOJMYECTBAX.

BplieynomMsiHy Thie THITBI COCTABOB U3BECTHBI CIIELUANNCTY B JAHHON 00NacTH U
onmcanbl, Hanpumep, B: K. Martens, "Spray Drying Handbook", 3se M3na., G. Goodwin
Ltd., Jloumon. 1979; W. van Valkenburg, "Pesticide Formulations", Marcel Dekker,
Huro-Hopk 1973; Winacker-Kiichler, "Chemische Technologie", Tom 7, C. Hanser Verlag
Mionxen, 4. usganue 1986; "Perry's Chemical Engineer's Handbook", S-oe Usn.,
McGraw-Hill, Heto-Hopk 1973, ctp. 8-57.

HeoOxonmnmMble BCioMoOraTesbHbIE CPENCTBA Ui MpenapaTHBHBIX (GOpM, Takue
KaK MHEPTHBIC MaTCpUaJibl, IOBEPXHOCTHO-AKTUBHBIC BEIICCTBA, PACTBOPUTEIIN U APYTUE
no0aBKH, Tak»Ke M3BECTHBI M omucaHbl, Hanpumep, B. McCutcheon's "Detergents and
Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; C. Marsden, "Solvents Guide",
20e M3x., Interscience, Horo-HMopk 1963; H. von Olphen, "Introduction to Clay Colloid
Chemistry", 20e H3n., J. Wiley & Sons, N.Y.; Schonfeldt, "Grenzflachenaktive
Athylenoxidaddukte", Wiss. Verlagsgesellschaft, IlItyrrrapr 1976; Sisley and Wood,
"Encyclopedia of Surface Active Agents", Chem. Publ. Co. Inc., Heto-Hopx 1964;

Watkins, "Handbook of Insecticide Dust Diluents and Carriers", 2oe W3n., Darland
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Books, Caldwell N.J.; Winnacker-Kiichler, "Chemische Technologie", Tom 7, C. Hanser

Verlag Mronxen, 4. uznanue 1986.

ITomumo YKa3aHHbIX BBIIIC BCIIOMOTATCJIbHBIX CPCACTB IJisI MPCrapaThBHBIX

dopm, cpencTBa ANl 3AIUTHI  CEJNBCKOXO3ANWCTBEHHBIX KYJBTYp MOIYT, MpHU

HEOOXOTUMOCTH, conepkaTh OOBbIYHBIE aare3uOHHbIE, CMauMBaroIIHe,
IUCTIEPTUPYIOINHUE, NPOHUKAIOLIHUE, SMYJIbTHPYIOLIHE, KOHCEPBUPYIOIIHE,
He3aMep3arolre CpencTBa, HATIOJTHUTEH, HOCHTEN u KpacHUTeJIH,

IMMPOTHBOBCIICHUBAOIIUE CPEACTBA, I/IHFI/I6I/ITOpr HUCMapCHUsA, a TakKXKe CpeACTBa,

BJIUAKOIIHNE HA pH WJIN BA3KOCTD.

B 3aBucuMOCTM OT THMA MNpenapaTUBHON (OPMBI CPENCcTBa  3AIIHUTHI
CeJIbCKOXO3SIHCTBEHHBIX KYJIbTYp 00bI4HO comep:xkar 0,1 - 99 mac.%, B wactHocTH, 0,2 -
95 mac.% omHoro wiu Gonee aHTHAOTOB oOmel ¢opmynbl (I) win KOMOWHAIMIO
anTuporta u nectuuaa. Kpome toro, onu copepxkar 1 - 99,9, B uactuocty, 4 - 99,5 mac.%
OITHOM MJTN OoJiee TBEPIbIX WIIH KUAKUX 100aBok u 0 - 25, B wactHocTH, 0,1 - 25 mac.%,
MOBEPXHOCTHO-AKTUBHOIO BEIIECTBA. B SMyJIbrupyeMbIX KOHLUEHTPATAX KOHLIEHTPALMs
AKTUBHOTO MHTPEIMEHTA, T.€. KOHLEHTPALUS aHTHIOTA W/ NIECTUIIN/IA, KAK MPABUIIO,
cocrayisier 1 - 90, B uactHoctH, 5 - 80 mac.%. IlbieynaBiuBarOIIE areHThI, Kak
npaBuiio, copep:kar 1 - 30, npeanouturenpHo 5 - 20 Mac.% aKTUBHOIO UHIPpeNUeHTa. B
CMAYMBAKOLIMUXCs IMOPOILIKAaX KOHLEHTpaLMs AKTUBHOIO WHIPEAUEHTAa, KaK IPaBUIIO,
cocraBimsier 10 - 90 mac.%. B rpanynax, aucneprupyeMbix B BOAE, COIEp:KaHUE
aKTUBHOTO MHIPEIUEHTa COCTaBisieT, Hampumep, 1 - 95 mac.%, npeanoururensHo 10 -

80 mac.%.

JUisi TpUMEHeHHsT HMMEIOLIHeCs B TNpONa)xe NpenapaTHBHbE (OPMBL, MpPH
HEOOXOIMMOCTH, pa30aBIIOT OOBIYHBIMU CHOCOOAMH, HAMPHMEpP, CMAdHMBAIOLIMMHUCS
MOPOUIKAMH, SMYJIbIMPYEMBIMU KOHLIEHTPATaMHU, JTUCIEPCUAMU U TUCIIEPIrUPYEMBIMU B
BOZ€ TpaHyJaMH C MOMOIUBK BOAbI. IlbuleBHAHBIE MpemnapaThbl, TPaHYJbI, a TaKXKe
pacmpUIsieMble PAacTBOPBL, Kak TMPaBWIO, OOJbIIe HE paz0aBiAOTCS C APYTHMH
WHEPTHBIMH BELECTBAMHU Iepe] NPUMEHeHHEM. B 3aBUCHMOCTH OT BHEIIHUX YCJIOBUH,
TAKUX Kak TEMIepaTrypa, BIaKHOCTb, THI HCIIONb3yeMOro repobunmaa ©u T.0.,

BapbHpyeTcs TpeOyemasi HopMma pacxoaa aHTuaoTa oorei popmysl (1).
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B npuBeneHHBIX HUXKE NMpHMEPax, KOTOpble OOBSCHSAIOT H300peTeHue, HO He
OrPaHUYMBAIOT €r0, KOJWYECTBEHHBIC XapPaKTEPUCTUKU OTHOCATCS K Macce, €Cld He

ornpeneneHo OoJiee MoAPOOHO.

ITPUMEPDBI
1. ITpumepsl npenapaTuBHBIX GOpM

1.1 ITbieBuHbBIE IPETIAPATHI

IIsineBuaHBIE MpenapaThl NOJYYAOT MyTeM cMelmunBaHus 10 MacCOBBIX YacTel
coenuHeHust odmer ¢opmynbl (I) (aHTHOOT) WM CMECH AKTUBHBIX WHIPEIUEHTOB
necruiaa (Hanpumep, repounmna) u antupora odwmeit Gpopmysl (I) 1 90 maccoBbIx

JacTeH TaJlbKa B KAYECTBE HWHEPTHOI'O BCIIECTBA U UBMEJIbYCHUA B OnueBoOM MCJIbHUIIE.

1.2 BogonucneprupyeMsblii HOPOIIOK

Bononucneprupyembiii CMa4HBAFOIIHICS MOPOIIOK MOJy4YaroT nodasieHueM 25
MAacCOBBIX HacTel coegrHeHus oomei ¢popmysl (1) mmm cMecn HeHCTBYIOLINX BEIIECTB
nectununa (Harmpumep, repbunnaa) u anrugora obmeit gopmynsl (I), 64 mMaccoBbIx
YacTH KAOJMHCOZEPIKAIero KBaplla B KauecTBE MHEPTHOro BemecTBa, 10 MaccoBbIX
yacTeil JUrHocyinbpoHaTa Kanus M | MacCcOBOH HacTH OJICOMJIMETHIITAYPHHOBOH
KHCJIOTBI CMEIIMBAIOT B KAaueCTBE CMAuUMBAIOLIEr0 W JUCIEPTUPYIOIIErO areHTra u

U3MEJbYAIOT B INTH(TOBOI MeEJNbHULE.

1.3 BonoaucneprupyemMsblii KOHIEHTPAT

Jlucneprupyemblii KOHLIEHTPAT, KOTOPBIA JIETKO OUCIEPTUPYETCsl B BOJE,
MOJIYYarOT TOCPENCTBOM cMemuBanuss 20 MacCOBBbIX 4YacTed COeqUHEHHUs OOIIei
dbopmysl (I) wim cMecH AeMCTBYIOIINX BEIECTB MEeCTUIAA (HaIpuMep, repOoumaa) u
aatunota ¢popmydsl (I) ¢ 6 MaccoBbIMU HaCTAMU aTKUII()EHONNOIUIIIUKOIEBOTO 3¢upa
(®Triton X 207), 3 MacCOBBIMH HacCTAMU M30TPUACKAHOIIIONUTIIHKOIEBOro dupa u 71
MacCOBOH HacThIO MapadMHOBOIO MHHEPATBHOIO Macjia U HM3MENbYalOT B LIAPOBOH

MEJIbHULIE O KPYITHOCTU MECHEEC 5 MHKPOH.

1.4 OMynbprupyemblii KOHLIEHTpaT
OMyJIbrUPYyEMbIil KOHIIEHTPAT MOJY4YaroT U3 15 MacCOBBIX HacTel COEOUHEHUS
obmeit ¢opmyner () wim cmecu ASHCTBYIOIIUX BELIECTB MeCcTULUAA (HAMPUMED,

repbunmna) u antugora obme ¢opmyisl (I), 75 MaccoBbIX YacTel IUKJIOT€KCAHOHA B
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KadecTBe pactBoputess U 10 MacCOBBIX YacTel OKCHATHJIMPOBAHHOIO HOHWJI(EHOJA B

Ka4eCTBE HIMYJIbraTopa.

1.5 BogonucneprupyeMsblii IpaHyJIsIT
Bonoaucneprupyemsliii rpaHyJIsT MOAyYarOT CMEIINBAHUS 75 MacCOBBIX YacTel

anTuaota oduei hopmyds (1) uau cMecu nectuuuaa U autuaoTa oduiei 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 CJIOE€ MyTEeM pACHbUIEHHUs BOABI B KauyeCTBE TIPaHyIUPYIOLIEH

JKHUAKOCTH.

Bononucneprupyempiii TpaHyJIAT TakkKe MOJIYYarOT MyTEeM TOMOTEHHU3alUd |
U3MeJIbUeHUs 25 MaCCOBBIX HacTel aHTuaoTa oomeit opmyisl (1) mam cmecu nectunmna

u aHTu0Ta o01e dpopmysl (1),

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

17 " KapOOHaTa KaJbIHsl,

50 " BOZBI U

1 MacCOBOM 4aCTU MOJMBUHUIIOBOIO CIIUPTA

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

CYIIKH C TIOMOLIBK OJJHOKOMIIOHEHTHOH (POPCYHKH.

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

nennueii (TRZAS)

Cemena oOpabaTbiBaeMBbIX KyJIbTYp TMOMEINAIH B CyNECUYAHYK T[IOYBY 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 — BBCHI2). Ilpu sToM coeamneHus oOmei
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dopmynbl (I) cormacHO W300peTEHUIO, MPUTOTOBJCHHBIE B BHIE CMAYHBAFOIIHXCS
nopotukos (CII), ucrionp3oBanu B BUA€ BOAHON CyCIIEH3UH C HOPMOW pacxoja BOIbI Ha
yposHe 800 s/ra ¢ nobaBneHneM CMa4yHBaIOIUX areHToB (Hampumep, 0,2% Agrotin) u

pacClbUICHUEM B YKaSaHHOﬁ AO3UPOBKE HA HAA3CMHBIC HaCTU paCTeHHﬁ.

ITocne 3TOro BBHIMONHAIM HaHeceHHe repburmna. st 3Toro mMe3ocynb(ypoH-
METWJI B BHUZAE KOMIIO3MLUH Bojpomucneprupyemoro rpanyisra (BI') mcnone3zoBanu B
Ka4ecTBe BOIHOW JMCIIEPCHM C HOPMOWM pacxoma Bombl Ha ypoHe 800 jn/ra ¢
nobaeneHneM cmadmnBaroiiero arenra (Hampumep, 0,2% Agrotin) ¢ HaHECEHHEM Ha
HaJ[3€MHbIE YacTH pacTeHuil B no3upoBke 20 r/ra. Jlo3upoBky repOunmna nmoadupanu
TakuM 00pa3oM, 4ToObI HA MOMEHT OLIEHKH OH 00ecrednBaj yMEepEeHHOE, BU3YaJbHO
YEeTKO pa3nYuMoe NoBpekaeHue (MUHHMYM 30%, mMakcumyM 75%) KOHTPOJBHOH
TPymIbl KyJabTyp 0e3 oOpabOoTKHM aHTUOOTOM MO CPaBHEHUIO C HeoOpaboTaHHBIMU

KyJIbTYpaMHu.

ITocne NPUMEHCHUA PACTCHHA BbIPALIUBAJINA B TCIUIULE MIPU XOPOUINX YyCJIOBUAX
pocta. Yepe3 14-21 neHp mocie HaHECEHHS BH3YaJIbHO OLIEHWBAIU 3((PEeKTHBHOCTDH

HUCIIBITYyEMBbIX COCHHHGHHﬁ.

Bpennbiii a¢dexT onennBanu no ontuueckoi mkane 0-100% no cpaBHEHUIO €
HeoOpaOOTaHHBIMU KOHTPOJIBHBIMH PACTEHUSIMH, YCPEIHss U MO 2-3 MOBTOPEHHSIM Ha

obpabotky. [Tpumepsr:

0% = 10 CPaBHEHHIO C HEOOpaOOTAHHBIM PACTEHHEM OTCYTCTBYET 3aMETHBIH
s¢pdexr
20% = IO CPABHEHUIO ¢ HEOOPAOOTAHHOM KOHTPOJIbHON MOMYJISILKEH TOPasKeHHEe

obOpaboraHHOl mnomynsauuu pacreHuil cocrasisier 20% (Hampumep,
BBICOTA POCTA, MOBPEKICHUE JICTHEB U T.JI.)

100% = 00paboTaHHbIE PACTEHUS TIOJTHOCTBIO MOBPEKIEHBI FITH TIOTUOITH.

HcnpiTaHust CBUACTENBCTBYIOT O TOM, YTO OOBEM MOPAXKEHUST YpOXKasi SPOBOM
neHnns! (TRZAS; copt Tpuco) (= nopaskeHue repouninaom 0e3 coenuHeHust GOpMyJIbI
(D) B Tabnuie HUXKE), BBI3BAHHOE TepOULIUIOM ME30CYIb(PYPOH-METHI (= MOpakeHUe

repOununom coequHenneM Gopmyiel (1) B Tabnuie HIDKE) 3HAYUTENBHO CHU3UIICS:
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Jlo3upoBka Iepbunupnoe | epOunmaHOe ABCONOTHOE

Tpumep AHTHAOTA | 5o o hiag | IOPAKEHNE 0e3| mnopaxeHue J——

No bopmyibl B — COENUHEHUs] | COeNMHEHHEM HOpasKeHIs

) dopmyast (I) | popmyuns (I)
(c/ra) ) (%) (o)

13-7 125 TRZAS 63 37 26
1.11-38 500 TRZAS 53 10 43
1.11-38 125 TRZAS 53 10 43
121-38 500 TRZAS 53 3 50
121-38 125 TRZAS 53 7 46
L12-4 500 TRZAS 53 7 46
[41-1 125 TRZAS 53 0 53
L41-4 125 TRZAS 53 13 40
141-38 500 TRZAS 53 13 40
[11-20 500 TRZAS 53 7 46
[11-20 125 TRZAS 53 7 46
141-20 500 TRZAS 53 10 43
141-20 125 TRZAS 53 17 36
1.3-20 500 TRZAS 53 17 36
1.42-20 125 TRZAS 53 13 40
121-20 500 TRZAS 53 17 36
121-20 125 TRZAS 53 23 30
142-38 125 TRZAS 53 20 33

2.2 AGcomoTHBIH 3>(QQEKT OT MNPUMEHEHHs BBIOPAHHBIX COEAMHEHHUI I10
U300peTEeHNI0O Ha TMpUMepe CHIDKeHHUs mnopaxeHusi siposoro stumens (HORVS) B

pe3yJibTaTe BO3AEHCTBUS ME30CYIb(YPOH-METHIIA.

Cemena oOpabaTbiBaeMbIX KyJbTYp IIOMEINAJM B CyMNeCYaHYIO TIOYBy B
IPEBECHOBOJIOKHHUCTBIX HJIM IUIACTUKOBBIX TOpIOKaX (AuaMeTpoM ~4 CM), 3acChINajd
NOYBOH M BBIPALIMBAJINA B TEIUTULE B YCIOBHSX, KOTOPBIE SBISIFOTCS ONaronpUsTHBIMU
IUIS1 IPOpacTaHus U pocta. TecToBbie pacTeHus1 00padaThIBaIN HA CTAIUU PAHHETO JINCTA
(BBCH10 — BBCHI12). Coenunenusi obmeti ¢opmynsr (I) cormacHo m300peTeHuro,
COCTaBlIeHHbIE B BHe cMaunBarommxcsi nopomkos (CII), HaHOCHIHM B BHIE BOIHOH
CYCIIEH3MH C HOPMOW pacxoma Boxabl, cooTBercTByromed 800 n/ra, ¢ mobaBieHueM
CMa4yMBaOIUX areHToB (Hampumep, 0,2% arpoTwHa), W B YKa3aHHOW JO3HPOBKE

OMNPbICKUBAJIN HAA3EMHBIC YaCTU paCTeHHfI.

IToce 3TOrO BBINMOMHSIOCH HAaHEeCEHUE repounmaa. s 3Toro me3ocynb(ypoH-
METHUJI B BUZI€ BOAOAMCIIEprupyeMbIx rpany (BI') pacnbiisiiu B Buae BOIHON AMCTIEPCUN

C HOpMOH pacxopa Bobl, cooTBeTcTByromed 800 n/ra, ¢ noOaBlIeHHEM CMAaYUBAIOIIErO
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arenta (Hampumep, 0,2% arpotuHa), u B n03upoBke 20 1/Ta HAHOCHIIM HA HAJ3EMHbBIC
yacTu pacteHuid. Jlo3upoBKy repOuuaa moaoupaiu TakuM o0pa3om, YTOObI HA MOMEHT
OLIEHKH OH o0ecrednBal yMEPEHHOE, BU3YaJbHO YETKO pa3jMuuMOe IOpakKeHUe
(MuanMyM 30%, makcuMyMm 75%) KOHTPOJIBHOH Tpymmbl KyJabTyp Oe3 oOpaboTku

AHTHUAOTOM MO CPABHEHHIO ¢ HEOOPaOOTAHHBIMU KYJIBTYPaMHU.

ITocne npuMeHeHus paCTeHUs BBIPAIIMBAJIN B TEIUIMLIE MTPU XOPOLIUX YCIOBUIX
pocta. BusyanapHyr OLIEHKY TOpaX€HUs BBINONHAIM uepe3 14-21 neHp mnocne

HaHECCHUA.

BpenonocHoOCTh onieHMBanM BU3yaibHO 1o mkaie oT 0 1o 100% mo cpaBHEHHIO C
HeoOpaOOTaHHBIMU  KOHTPOJBHBIMH PACTEHMSIMH M YCPEOHSUIM Ha OCHOBE 2-3

PETUIMKAaHTOB B paMKax ofqHOU 0bpadboTku. [Ipumepsr:

0% = IO CPaBHEHUIO C HEOOPaOOTaHHBIM PACTEHUEM OTCYTCTBYET 3aMETHBIHN 3P dexT

20% = O CPAaBHEHUIO C HeoOpaOOTaHHOW KOHTPOJBLHOM NMOMYJISIUEH MOpaKeHNe
obpaboranHol momynsuuu pacreHuit cocraBisier 20% (Hampumep,
BBICOTA POCTA, MOBPEKIACHUE JICTHEB U T.J1.)

100% = 00paboTaHHbIE PACTEHUS TIOJHOCTHIO MTOBPEXKIEHBI HITH ITOTUOIH.

HcnplTaHuss NEMOHCTPUPYIOT, 4YTO MOPAKEHHE IIOCEBOB SPOBOIO SYMEHs
(HORVS; coptr Montoya), oOycioBieHHOe repOULUAOM Me30CyIbPypoH-MeTUI (=
nospexaeHue repoununom 0Oe3 coenuHenus ¢opmynel (I) B Tabmuue Huxke) mpu
o0paboTke BBIOpDAaHHBIMH B Ka4yeCTBE IpPUMeEpa COEAMHEHUSMH IO H300peTeHHo (=

noBpekAeHue repounuaom coenunenns Gopmysl (I) B Tabauue HUKe), 3HAYUTEITBHO

CHIDKAETCSI:
Jlo3upoBka Tepbuummnoe | 'epOuumnroe AGcomoTHOE
nopakeHue 0e3 NOpaKeHHE
antupora |PacrturenpHas COKpalneHue
ITpumep Ne COEAUHEHUS COEAUHEHUEM
dbopmyinsl (I) | kyabTypa MTOPAKEHUS
(r/ra) bopmyasi (1) bopmyasl (1) (pasuniia)
o) (‘o)
1.11-38 500 HORVS 60 27 33
1.11-38 125 HORVS 60 37 23
1.21-38 500 HORVS 60 27 33
1.21-38 125 HORVS 60 27 33
1.12-4 500 HORYVS 60 33 27
141-4 125 HORYVS 60 37 23
1.41-38 500 HORVS 60 27 33
1.42-38 125 HORYVS 60 37 23
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2.3 OTHOCHTENBbHOE NEWCTBHE BBIOPAHHBIX COEAMHEHUH MO M300pPETeHHIO Ha
npUMepe CHUKEHUS BPEJHOTO BO3IEHCTBHSI Me30CyIb(ypOH-METHIIA B CIIydae € IpOBOM

nenureii (TRZAS)

Cemena oOpaOaTbiBaeMbIX KyJBTYp IOMELIAJH B CYNECYaHYIO TIIOYBY B
IUIACTUKOBBIX TOpLIKAaX (quameTpoM ~4 CM), 3achllaji IOYBOH M BBIPAIUBAIN B
TEIUTHLE B YCIOBHSIX, KOTOPBIE SIBJISIOTCS OJIarONPHUsITHBIME JUIsl IPOPACTAHUSL U POCTA.
TectoBble pacreHus: oOpabarbiBamu Ha ctanuu panHero jucra (BBCH10 — BBCH12).
ITpu 3ToM coennnenust obmei Gopmydsl (I) cormacHO M300pETEHUIO, MPUTOTOBJIEHHBIE
B BUIE cMaunBaromuxcs nopomkos (CIT), ucrnonb3oBanu B BUE BOJHON CYCIIEH3HU C
HOpPMOI pacxona Boasl Ha ypoHe 800 j/ra ¢ moOaBjeHHEM CMAYHBAIOIINX AreHTOB
(mampumep, 0,2% Genapol-LRO wmu 0,2% Mero) u pacnbuUleHHEM B YKa3aHHOH

AO3UPOBKE HA HAA3ECMHBIC YaCTU paCTeHHfI.

ITocne 3TOro BBHIMOJHIOCH HaHECeHHe repouunaa. [ns atoro mezocynbhypon-
METUJI B BHAE KOMIIO3HMLIUHU BOAOAMCIIEprupyeMoro rpanyisira (BI') mcnonb3oBanu B
KayecTBe BOIHOW MAHCIIEPCHH C HOPMOM pacxoma Bombl Ha ypoHe 800 n/ra ¢
nobaeneHneM cMaumBaromero areHrta (Hampumep, 0,2% Genapol-LRO wumm 1 n/ra
Biopower) ¢ HaHeceHneM Ha HaJ3eMHbIE 4acTU pacTeHuil B po3upoBke 40 - 60 r/ra.
Jlo3upoBky repOunmaa moadupanu TakuM 00pa3oM, YTOObI HA MOMEHT OLEHKH OH
o0ecrieynBajl YMEPEHHOE, BU3YAJIbHO YETKO Pa3indyuMoe rnopaxenue (MUHUMYM 30%,
MakcUMyM 75%) KOHTPOJNBHOH TIpymmbl KyJibTyp Oe3 o0paboTku aHTUAOTOM IO

CPaBHEHHIO ¢ HeOOPaOOTAHHBIMHU KYJIbTYPaAMH.

ITocne mpuMeHeHHs] pacTeHUsl BBIPAIUBAIN B TEILTULE MTPU XOPOLINX YCIOBUSIX
pocta. Uepes 9-13 nHell mocie HaHECEHUS BH3YallbHO OLeHMBAIH 3(()EKTHBHOCTH
UCTIBITBIBAEMBIX COEAMHEHUH. J[J1s1 3TON ey BHEIIHUI BUJ pacTeHHi, oOpaboTaHHBIX
TECTUPYEMBbIM COEIUHEHHEM H TepOULUIOM, CPAaBHUBAIM C COOTBETCTBYIOLIMMH
KOHTPOJIbHBIMH TepOuimnamu (0e3 aHTHAOTA; C YETKO PACIIO3HABAEMbIM MIOPAKEHHEM ) U
HeoOpaOOTaHHBIMU KOHTPOJBHBIMH pacTeHHsAMH (Oe3 nopaskeHus1). DPPEeKT CHIKESHUS
BPEOHOTO BO3MEHCTBUS WCHBITHIBAEMBIX COEAMHEHHH OLEHWBaNIU B rpade "Komsl
s¢pexTuBHOCTH" B COOTBETCTBUU C rpagalyel mo CIeayoIel cxeme:

0: CHIWKEHHUE BPETHOTO BO3JEHCTBUS OTCYTCTBYET (BHEIIHUI BHJI COOTBETCTBYET

KOHTPOJIBHOMY pacTeHuI0, 00paboTaHHOMY repOuInaoM)

1. HE3HAYNTENBPHOE CHUKEHUE BPEIHOIO BO3JAEHCTBHSA

2: 3aMeTHO€ CHI>KEHUE BPETHOTO BO3AE€MCTBUS
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3. 3HAYUTEIbHOE CHIKEHUE BPEOAHOTO BOSI[efICTBI/Iﬂ

4: TIONHOE CHW)XEHUE BPEAHOTO BO3NEHCTBHS (BHEIIHUI BUI COOTBETCTBYET

HeoOpabOTaHHOMY KOHTPOJIBHOMY PacTEHUIO)

HcnibITaHust MOKa3bIBAIOT SIBHYIO 3((PEKTUBHOCTh COEAMHEHHH 10 N300pETeHNIO,

BbI6paHHbIX B Ka4€CTBE NpUMEpaA, B HaCTHU CHUKCHU BPEAHOTO BO3JEUCTBUS HA MIOCEBHI

SIPOBOM  TMIIEHULbI

(TRZAS; copt Tpuco),

Me30CYJIb(YPOH-METUIIOM:

0OyCJIOBJIEHHOTO  repOuLuIOM

Jlo3upoBKka aHTUOTA Ky abTypHOe OddexTuBHOCTD
ITpumep Ne dbopmyast (1) aHTH0Ta
(r/ra) pacTenme (Kon a3dhdexkTuBHOCTH)
1.47-49 500 TRZAS 3
1.50-49 500 TRZAS 3
1.50-49 100 TRZAS 2
1.20-49 500 TRZAS 3
1.20-49 100 TRZAS 3
1.11-32 500 TRZAS 2
1.11-32 100 TRZAS 2
1.47-7 500 TRZAS 2
1.47-7 100 TRZAS 2
1.47-48 500 TRZAS 4
1.47-48 100 TRZAS 3
1.42-49 500 TRZAS 4
1.42-49 100 TRZAS 3
1.48-38 500 TRZAS 2
1.48-38 100 TRZAS 2
1.41-49 500 TRZAS 4
1.41-49 100 TRZAS 3
1.40-49 500 TRZAS 3
1.40-49 100 TRZAS 3
2.4 OrHocurenvHasi  3(Q(PEeKTUBHOCTb  BBIOPAHHBIX  COEOUHEHWH  TIO

M300pETEHNI0 Ha MPUMEpPEe CHIDKEHHSI BPEAHOTO BO3NEHCTBHS Me30CYIb(ypOH-MeTHIIA

Ha sipoBoii stumenb (HORVS)

Cemena oOpabaTbiBaeMbIX KyJIbTYp TIOMEIIAIM B CYNEeCYaHYIO TIOYBy B

TUIACTUKOBBIX TOPIIKAaX (IMaMeTpoM ~4 CM), 3acChlllad TOYBOH W BBIPAIIMBAIHN B

TEIIUIE B YCIIOBUAX, KOTOPBIC ABJIAKOTCA 6HaFOHpI/I$ITHbIMI/I AJisg IpopacCTaHuda U pocCTa.

TectoBble pacreHus: obpabarbiBany Ha craguu panHero jucra (BBCH10 — BBCH12).

ITpu sToM coenunenus odmeit popmysl (I) cormacHo n300peTEeHNIO, MPUTOTOBJICHHBIE

B BUJe cMaunBaromuxcs nopomkos (CII), ucrnonb3oBanu B BUie BOJHON CYCIIEH3UU C
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HOpPMO# pacxona Boabl Ha ypoHe 800 j/ra ¢ goOaBieHHEM CMAaYHBAIOIINX AreHTOB
(mampumep, 0,2% Genapol-LRO wmm 0,2% Mero) u pacnbuleHHEM B YKa3aHHOH

AO3HUPOBKE HA HAA3ECMHBIC HaCTHU paCTeHHfI.

ITocie 3TOroO BBHINONHIIOCH HaHeceHHe repourmaa. /s sToro mesocyabdypoH-
METWJI B BHUZE KOMIIO3HMLMH Bojoaucneprupyemoro rpanynsta (BI) mcnons3zoBanu B
KayecTBe BOIHOW JHMCIIEPCHM C HOPMOW pacxoma Bombl Ha ypoHe 800 n/ra ¢
nobasneHreM cMaumBaromero areHta (Hampumep, 0,2% Genapol-LRO wumu 1 n/ra
Biopower) ¢ HaHeceHHeM Ha HaJa3eMHbIE 4acTU pacTeHuil B po3upoBke 40 - 60 r/ra.
Jlo3upoBKy repOunuga moadupanu TakuM o0pa3oM, YTOObI HA MOMEHT OLEHKU OH
o0ecreynBall YMEPEHHOE, BU3YAJIBHO YETKO Pa3InYuMoe rnopaxenne (MHHUMYM 30%,
MakCUMyM 75%) KOHTpPOJIBHOH TIpyIIbl KyJbTyp 0Oe3 oOpaboTKHM aHTUAOTOM IO

CPaBHEHHIO ¢ HeOOpaOOTAHHBIMHU KYJIBTYPaMH.

ITocne mpuMeHeHUs1 paCTEHUs BBIPAIIUBAJIH B TETUTULE TIPH XOPOIIHUX YCIOBHUSIX
pocta. Uepe3 9-13 nHell mocie HaHECEHHs BHM3yallbHO OLCHMBAIH 3(()EeKTHBHOCTH
UCTIBITBIBAEMBIX COeAMHEHHUH. J{J1s1 3TOH menu BHEIIHUI BUJ pacTeHHH, oOpaboTaHHbBIX
TECTUPYEMBIM COEIMHEHHEM M TepOUIUIOM, CPaBHUBAJIU C COOTBETCTBYIOLIMMHU
KOHTPOJIbHBIMU repOuinamu (0e3 aHTHAOTA; C YETKO PACcIIO3HABAEMbIM IIOPAKEHUEM ) U
HeoOpabOTaHHBIMU KOHTPOJIBHBIMH pacTeHUAMHU (Oe3 nmopaskeHust). DPPeKT CHUKEHUS
BPEIHOTO BO3AEWUCTBUS HCHBITHIBAEMBIX COCJUHEHUN OLIEHWBAJIU OTHENBHO UL 2

peruMkaToB B rpade «koabl 3(PEKTHBHOCTI» 1O CIESAYIOIIEH CXeMe:

0: CHWXXEHHE BPEIHOTO BO3IEHCTBHSI OTCYTCTBYeT (BHELIHWII BUJI COOTBETCTBYET
KOHTPOJILHOMY PacTEeHHUI0, 00pabOTaHHOMY TepOUIIUIOM)

1: HE3HAYUTETPHOE CHIDKEHUE BPEIHOTO BO3EHCTBUS

2: 3aMETHOE CHUKEHHUE BPEIHOTO BO3ACHCTBUS

3. 3HAUUTENBHOE CHUKEHHUE BPEAHOTO BO3ACICTBUS

4. MOJHOE CHIDKEHUE BPEOHOrO BO3NEHCTBUS (BHEIIHWUH BHI COOTBETCTBYET

HeoOpabOTaHHOMY KOHTPOJIbHOMY PaCTEHHIO)

HcnpiTaHus JIEMOHCTPUPYIOT 3aMETHYI0 3(PQeKTUBHOCTh COEAMHEHHUH IO
M300pETEeHNI0, BBIOPAHHBIX B Ka4deCTBE NPUMEPa, B HYaCTU CHIDKEHHS TOBPEKIACHUS
noceBoB sipooro stameHs (HORVS; copr Montoya), BbI3BaHHOTO repOHIMIOM

Me30CyJIb(ypPOH-METHIT:
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OddexTuBHOCTD
Jlo3upoBKa aHTUIOTA K
Tprvep Ne bopmyb1 (T) yJIBTYpPHOE aHTHUIOTA
(r/ra) pacTeHue (Kon

s dexTuBHOCTH)
1.47-49 500 HORVS 3
1.47-49 100 HORVS 2
1.50-49 500 HORVS 3
1.50-49 100 HORVS 2-3
1.11-32 500 HORVS 2
1.47-48 500 HORVS 3
1.47-48 100 HORVS 2
1.42-49 500 HORVS 3
1.42-49 100 HORVS 2-3
1.41-49 500 HORVS 2
1.41-49 100 HORVS 2
1.40-49 500 HORVS 2-3
1.40-49 100 HORVS 2




dopmyJia u3odpeTeHust

[Tpumenenue coenraenuit odwmeit Gopmyis (1) umu ux conei

\
(R"); g )

(R%),,

AJ1  CHHUXKCHUA (I)I/ITOTOKCI/ILIGCKOFO BOSI[efICTBI/Iﬂ NeCTUIUAOB, B YaCTHOCTH,

rep61/1u1/1;[0B, Ha TCXHUYECCKUE PAaCTCHUA NN CeIbCKOX03sIICTBEHHbBIE KYJIBTYPBI,

B KOTOPOU

R!1R? 03HauaroT HE3aBUCHMO APYT OT APYyra BOAOPO, FajoreH, LIMaHo, HUTPO,

R4

(C1-Co)ankun, (Cr-Ce)ankenun, (Ci-Ce)ankuamn, (Cs-Cg)Uukioamku,
(Cs-Cs)uuxnoankenmn, (Ci-Ce)anxkokeun u (Ci1-CelankunS(O)p, mpuuem
CeMb Ha3aBaHHBIX MMOCIETHIMHU OCTATKOB SIBJISIIOTCSI HE3aMEIEHHBIMHU, UITH
3aMeleHbl OJHUM WM Oojee OCTaTKaMU W3 TIPYIIbl rajoreHa, LUAaHO,

(C1-Cs)anxokcu u (C1-Ce)ankunaS(O)p,
o3HaudaeT Bonopon u (C1-Ce)ankmi,

osHauaer Bopopox, (Ci-Cig)ankun, (Ci-Cig)ramoankun, (Ci-Cig)umano-
ankwt,  (Cr-Cig)amkenmsn,  (Co-Cig)ankuamn, — (Cs3-Crz)uukimoanku,
(Cs-Cr2)uuknoankenun, apui, rerepoap, (Ci-Cig)ankokcu-(Ci-Cig)ankm,
(C1-Crg)ramoankokcu-(C1-Cig)ankun, (C1-Cig)amkokcu-(C1-Cig)ramoanku,
(Ci-Crg)ankmnruo-(C1-Cig)ankun, (Ci-Cig)ramoankmntuo-(Ci-Cig)amku,
(Ca-Cig)ranoankenm, (C2-Cig)ranoankunmi, rerepounkiii-(Ci-Cig)ankm,
apui-(C1-Cig)ankmn, (C3-Ci2)umkmnoankmi-(Ci-Cig)ankm, (C1-Cig)akokcu-
kapOoHmI-(C1-Crg)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-
ankun-(C1-Cig)ankui, uim

octatok popmyint -NRRP i -N=CRRY,



TIPHYEM B BBIIEYNOMSIHYTHIX 2 OCTaTKax Kablil u3 octatkoB R? R® R° u
RY HesaBucumo mpyr or gapyra osHauaer Bomopon, (Ci-Ca)amkmm,
(C2-Cy)ankenmn, (Cr-Cq)ankunann, OCH3WI, 3aMEIleHHbINH OeH3WI, (eHII
WU 3aMELIeHHbIN (eHu,

um R* u R® Bmecte ¢ atomom N MOryT oOpasoBbIBaTh 3-8-uJI€HHbIIT
reTePOLUKJII, KOTOPBIA MOKET COAEPKaTh OJUH WIH ABA JOMOJIHUTENbHbBIX
rerepoLukiInyeckux aroma u3 rpynmnbl N, O u S, U KOTOpBIH sIBiIsIeTCS
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM OoJiee OCTATKaMH U3 TPYIIIbI
(C1-Cs)ankuna u (C1-Cs4)ranoankuia,

wm R° m RY Bmecre ¢ aromom C o03HAuwarOT 3-8-usIeHHBIH
KapOOLMKIMYECKHIA WM TETEPOIUKINYECKUI OCTATOK, KOTOPBIH MOKET
conepskath 1 - 3 rerepouukianueckux aroma us rpynnsl N, O u S, npudem
KapOOLMKIMYECKUH MM TEeTePOLMKIMYECKHI  OCTATOK  SIBIISIETCS
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM Ooyiee OCTATKAMH U3 TPYIIIBI

(C1-Cy)ankuna u (C1-Cs)ranoankuna,

N ¥ M O03HA4Yar0T HE3aBUCHUMO JIPYT OT Apyra uuciao ot 0 1o S,

u

p

2.

KOTOpOH

o3zHavaet 0, 1 unu 2.

[Tpumenenwue 1o 1. 1, npudem B coennHeHusx odmei ¢opmyinel (I) . 1, B

R!u R? 03HaYaIOT HE3aBHCHMO APYT OT APYyTa BOAOpoH, GTop, Xjaop, 6pom, iox,

R3

R4

CN, wmerun, CF3, CF,Cl, CHyF, CHF,, OCHs, OCF;, SCHs3, SOCHs;,
SO,CHs3 u SCF;3,

o3navaet Bonopon u CHs,

osHadaer Bopopox, (Ci-Cio)ankun, (Ci-Cio)ramoankun, (Ci-Cio)umano-
ankmi,  (Cy-Cro)amkenun,  (Ca-Cro)ankunmn, — (C3-Co)ukiioanku,
(C3-Co)umknoankenm, apui, rerepoapud, (C1-Cro)ankokcu-(Ci-Cio)amku,
(C1-Cro)ramoankokcu-(C1-Cro)ankun, (C1-Cio)amkokcu-(C1-Cio)ramoanku,
(C1-Cro)anxunruo-(Ci-Cro)ankun, (Ci-Cro)ranoankunrao-(Ci-Cio)ankm,
(Ca-Cyg)ranoankenm, (C2-Cig)ranoankunmi, rerepounkiii-(Ci-Cio)ankm,

apui-(C1-Cio)ankun, (Cs-Co)uuknoankmi-(Ci-Cro)ankmn, (Ci-Cro)akokcu-



kapOoHmwI-(C1-Cio)ankun u (C1-Co)amkokcukapOoHui-(C3-Co)UKI0aTK -

(C1-Chro)ankua,

N ¥ M O3Ha4ar0T HEe3aBUCUMO ApyT OT apyra 0, 1, 2 viu 3,

)51

p

3.

KOTOpPOH

o3Hauvaet 0, 1 wmu 2.

[Tpumenenwue o m. 1, npudem B coenuHenusx odmei Gopmysl (I) . 1, B

R!uR? 03HauarOT HE3aBUCHMO APYT OT APYTa BOAOPOA, GTOp, XJI0p, 6poM, Hox,

R3

R4

uuano, metui, CF3, CHyF, CHF,, OCHj3, OCF3, SCH3, SOCHs, SO,CH3 u
SCF3,

0O3Ha4acT BOOAOPOA,

O3Ha4YaeT BOAOPOJ, METHII, 3TUJI, H-ITPOIHJI, H30MPOIIII, H-OyTHJI, H-IEHTHUL,
¢enmn, Oensun, CHz(4-Cl-Ph), CHx(4-F-Ph), CHaz(4-MeO-Ph), 2-
METOKCUSTWI, TeTparuapodypaH-2-ui-MeTii, TeTparuapodypan-3-mui-
METWJI, TETParuApONUpPaAH-2-UI-METU, TETParuApONUpPaAH-3-HUII-METUJI,
TETParuaApOnupaH-4-ua-MeTUJI, METUJINIPONUOHAT-3 -1, STUJIIPONUOHAT-3-
WJI, METUJIALET-2-WJ1, STUALeT-2-1Jl, METUJINUBAIAT-2-UJ1, STUINUBaiIaT-3-
W1, METHI-2-METHINPONAHOAT-3-1, METHI-2,2-TUMETUIIITPONaHoaT-3 -1,
3TUI-2-METUINPONAHOAT-3- 111, METHJI-2-IIPONAaHoAaT-2-UJl, 3TUIN-2-
MpomaHoaT-2-ui,  MeTUN-alueTar-2-uj, OSTUN-aluerar-2-uj,  MeTH-1-
METHJILHKJIONPONaHKapOOKCcHIaT-2-u, STUII- | -METUJILIMKJIOTIPOTIAH-
kapOokcuar-2-u, 2-(AUMETHIIAMITHO )3THIL, OKCeTaH-3-uJ, (3-
METUJIOKCeTaH-3-wiMetuy1, 2,2,2-tpudtopstun, 2,2-nudropatan, 2-
dropatin,  2,2,3.3,3-neHTad TOPNIPONIIL,  LUKJIOMPOMHIMETHI, 1-
LUKJIONPONUI-3THI, (1-METHII-IUKIONPONNI)-MeTH, (2,2-TUXIJIOPLHMKIIO-
IPOMUI)-MeTHJI, (2,2-TUMETHI-LUKIIONPOIIFII)-METHII, aJIJTHJI, TPONapTHil
(mpon-2-un-1-mn), 2-xnopnpon-2-en-1-ni1, 3-penunnpon-2-un-1-mm, 3,3-
auxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npomn-2-eH-1-uj1, METUIIPOI-
2-uH-1-un, 2-meTwnnpon-2-eH-1-un, Oyr-2-eH-1-un, OyT-3-eH-1-m, OyT-2-
uH-1-un, OyT-3-uH-1-un, 4-xnop-Oyr-2-un-1-mn, 3-merun-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-

wl win (Z)-neHt-3-eH-2-uji, LUKIOOYTHIMETHNI, LMKJIONEHTUIMETHUII,



IUKJIOTEKCHUJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-IHOKCOIaH-2-HiIMEeTHIT

um 1-3tun-5-merun- 1 H-nupason-4-merui,

N 1 M O3HA4YarT HE3aBUCUMO ApyT oT apyra 0, 1, 2 unu 3, npuyeM m 1 n He MOTYT

OBITb OZTHOBPEMEHHO PaBHBI 0.

4. [Tpumenenwue no 1. 1, mpuyem B coequHenusix odueit popmyasi (1) m. 1,

(RYn-penun o3nauaer rpymms Q-1.1 — Q-1.53

<y

oy

= 2]
n

e

Q-1.1 Q-13 Q-14
Cli Br Br /@/
T & MO
Q-1.6 Q-1.7 Q-1.8 Q-1.9 Q-1.10
| I\@/ /@/ CN NC
g | Q J
Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
Q A g
NC é/ /©/ ©/
Q-1.16 Q-1.17 Q-1.18 Q-1.19 Q-1.20
(o) F F.__O
oy O A AT O
Cl) i/ F’}\F
F
Q-1.21 Q-1.22 Q-1.23 Q-1.24 Q-1.25
s
g ‘T' o |
Q-1.26 Q-1.27 Q-1.28 Q-1.29 Q-1.30




My o
-" i

Cl

o

Cl

=

Q-131 Q-132 Q-133 Q-1.34 Q-135
cl cl F F F

e | o X

Ci cl F F

Q-136 Q-137 Q-138 Q-1.39 Q-1.40

F F F _o £
F \o Fp/
LY o W
Q-141 Q-142 Q-143 Q-1.44 Q-145
cl o Cl F F
SsdiegdiNegNe e
FI F Ci Cl

FIF

Q-1.46 Q-147 Q-148 Q-1.49 Q-1.50
Cl F\G( CI\C(

F
Q-151 Q-152 Q-153
1 (R*)m-penun osnavaer rpymnmsl Q-2.1 — Q-2.53
F F /@/ Cl
J <dReAE .
Q-2.1 Q22 Q23 Q-2.4 Q25




QEQ

Cl. : - /@/ Br /@/
Cl : Br
Q26 Q27 Q28 Q29 Q2.10
| I\@/ /@/ GN NC
g ! QO O
Q211 Q212 Q213 Q-2.14 Q215
gy J
Q216 Q217 Q218 Q219 Q220
0 F F.__O
- F
PN Es< Pl
' < -
F
Q221 Q222 Q223 Q-224 Q225
~s S F F._S
O A
s F
I
Q226 Q227 Q228 Q229 Q230
cl cl cl cl
i< gdins g giass
Cl Cl
FT:}\F cl
Q231 Q232 Q233 Q-234 Q235




-
T

Y|

Q-2.36 Q237 Q238 Q-2.39 Q-2.40
he 0 Yéf
F ~N F
o)
| V| X .
F

Q241 Q242 Q243 Q244 Q245
Cl Cl Cl F F
AN Fl F Cl cl
F
Q-2.46 Q247 Q248 Q249 Q250
Cl F
F
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R®  os3Hawaer BOIOpOZ,
u

R*  o3Hawaer BOMOPOX, METUN, 3THJ, H-TIPOIMJN, H3ONPONUI, H-OYTHI, H-
nenrun, pennn, 6ensun, CHa(4-Cl-Ph), CH»(4-F-Ph), CH»(4-OMe-Ph), 2-
METOKCHATWJI, TeTparuapodypaH-2-uji-MeTi, TeTparuapodypaH-3-ui-
METWJ, TETPAruApONUpaH-2-wiI-METUJ, TETPaAruapONUpaH-3-ui-MeTHI,
TETParuApoOnupaH-4-ua-MeTUI, METUIINPONUOHAT-3 -1, STUIINPONHUOHAT-3-
WJI, METUJIAIET-2-W1J1, STUNAIeT-2-UJl, METHUJITIUBaaT-2-uJl, STUINHUBaiaT-3-
WJI, METWJI-2-METUIINPONAHOAT-3 -1, METUII-2,2-TUMETUIIIIPONaHoaT-3 -1,
STUJI-2-METUJIPONAHOAT-3 -1, METWJI-2-IPONaHoaT-2-ul, STUJI-2-

poNaHoaT-2-wi, MeTWJI-aluerar-2-uj, OSTWJI-aluerar-2-uj,  MeTHiI-1-




METHJILHKJIONPONaHKapOOKcHiIaT-2-u, STUII- | -METUIILMKIIOTIPOTIaH-
kapOokcunar-2-u, 2-(AUMEeTHIIAMIHO )3 THIL, OKCeTaH-3-uJ, (3-

METUJIOKCeTaH-3-wimeTns, 2,2,2-tpudropatun, 2,2-pudropatun, 2-

¢Topatrn,  2,2,3,3,3-neHtadTopnponii,  LUKIOHNPOIMIMETHI, 1-
LIUKJIONPOIUJI-3THUII, (1-MeTHI-LUKIIONPOIIHIT ) -METHI, (2,2-
TUXJIOPLIMKJIONPOTINIT )-METHJI, (2,2-1MeTHII-LUKIIOIPOITIIT)-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-mn, Oyr-2-uH-1-un, OyT-3-uH-1-mn, 4-x10p-O0yT-2-NUH-
l-un,  3-merun-Oyt-2-eH-1-un,  3-metmn-Oyr-1-en-1-mn,  1-(2E)-1-
metunOyt-2-ed-1-un, (E)-nenr-3-eH-2-un  wmm  (Z)-neHTr-3-eH-2-UI,
UKJIOOYTUIIMETIII, LHUKJIOTIEHTHJIMETHI, LUKJIOTeKCUIMETHI, TeNTaH-2-

wi, wu3odytwi, 1,3-auokcoman-2-unmerwn wam - 1-3Trn-5-metmn-1H-

2

nUpaso-4-mMeTus.

5. Cpenctso IS 3aLUThI TEXHUYECKUX pacTeHui J5RI05 1
CEJIbCKOXO3SIUCTBEHHBIX KYyJIbTYpP, OTIIMYAOIICECSA COACPIKAHUEM, TIO MEHbIIEN MEpPE,
onHoro coenuHeHus obmeit ¢opmsl (I) mnu ero coneit mo omHomy u3 mm 1 - 4, B
KOMOHWHALIMY C IPYTUMH arpOXUMHUKATAMU H, TPH HEOOX OUMOCTH, BCIIOMOTaTeIbHBIMU

CPEACTBaMHU JUIsl IPETapaTUBHBIX POPM.
6.  CpencTBo 1o In. 5, conepKkaliee, o0 MEHbIIEH Mepe, OMUH repOUIHI.

7.  Cnoco® cHmkeHUsT (PUTOTOKCUYECKOrO BO3ICHCTBHS MECTHUIUIOB Ha
TEXHUYECKUE PACTEHHSI WJIH CeJIbCKOXO3SUCTBEHHbIE KYJBTYPhl MyTeM MPUMEHEHHUSI

omHoro i Oonee coenuHeHni 1o . 1 - 4 wim cpepcTa o . S u 6.

8. Cnoco0 cHmwkeHus: (PUTOTOKCHYECKOTO BO3ACHCTBHSI MECTUIHIOB Ha
TEXHUYECKHUE PACTEHUSI U CEJbCKOXO3SICTBEHHbBIE KYJIBTYPhI, OTJIHYAIIIHIICS TEM,
9TO OHO wWiu Ooyiee coequHeHwit obmel ¢popmyisl (I) mo mm. 1 - 4 A1 COBMECTHOTO
NPUMEHEHUsT ¢ MECTULHUAAMH HAHOCST OMHOBPEMEHHO C MECTHIMIAMH WA B JIFOOOM

MOPSIZIKE.

9. Cnocob mo 1. 8, mpuueM B ciiydae MECTULIUIOB pedb UaeT 00 OJHOM WU

OoJee meCTULMAAX.



10.  Cmocob mo m. 8 winu 9, OTAMYAIOIIUHCS TeM, YTO COENMHEHUs (OPMYIIbI
(I) mmm ux comm mo mmt. 1 - 4 HAHOCAT Ha PAaCTEHMs, YaCTHU PACTEHMH, UX CEMEHa MU

MTOCEBHOW MaTepual.

11. Coenunenus obeii popmynsl (I) mm ux conu,

\ N
(R"); e )

(R%)y,

B KOTOPOU

R! uR? 03Ha4al0T HE3aBUCHMO JPYT OT APYyra BOAOPO, FaloreH, UaHO, HUTPO,
(C1-Co)anmxun, (Cr-Ce)ankenun, (Cr-Ce)ankuamn, (Cs-Cg)Uukioamku,
(Cs-Cg)umxnoankenmn, (Ci-Ce)ankoken u (Ci1-CelankunS(O)p, mpuuem
CeMb Ha3aBAaHHBIX MMOCIETHIMHU OCTATKOB SIBJISIOTCS] HE3aMEILEHHBIMH, T
3aMeleHbl OMHUM WM Oojiee OCTaTKaMU W3 TPYIIbl TajoreHa, LHUAaHO,

(C1-Ce)anxokcu u (C1-Ce)anxmnaS(O)p,
R?  osmauaer Bomopon u (C1-Ce)anku,

R*  osmawaer Bomopon, (Ci-Cis)anxun, (Ci-Cis)ramoamkun, (Ci-Cis)rmaso-
ankmwn,  (Cr-Cig)amkenmsn,  (Co-Cig)ankuamn, — (Cs3-Ciz)uukiioanku,
(Cs-Cr2)uuknoankenun, apui, rerepoapi, (Ci-Cig)ankokcu-(Ci-Cig)ankm,
(C1-Crg)ramoankokcu-(C1-Cig)ankun, (Ci1-Cig)amkokcu-(C1-Cig)ramoanku,
(C1-Crg)anxunruo-(Ci-Cig)ankun, (Ci1-Cig)ranoankunrro-(Ci-Cig)ankmi,
(Cr-Crg)ranoankenm, (C-Cig)ramoankuami, rereporukii-(Ci-Cig)ankm,
apui-(C1-Cig)ankmn, (C3-Ci2)umkmnoankmi-(Ci-Cig)ankm, (C1-Cig)ankokcu-
kapOoHmI-(Ci-Crg)ankmn, u (Ci-Cig)ankokcukapoonmin-(Cs-Ciz)uukio-
ankun-(C1-Cig)ankui, uim

octatok popmyisl -NRRP mmi -N=CRRY,
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TIPHYEM B BBIIEYNOMSIHYTHIX 2 OCTaTKax Kablil u3 octatkoB R? R® R° u
RY HesaBucumo apyr or gpyra osHauaer Bomopon, (Ci-Ca)amkmm,
(C2-Cy)ankenmn, (Cr-Cq)ankunann, OCH3WI, 3aMEIleHHbINH OeH3WI, (eHII
WU 3aMELIeHHbIN (eHu,

um R* u R® Bmecte ¢ atomom N MOryT oOpasoBbIBaTh 3-8-uJI€HHbIIT
reTePOLMKJII, KOTOPBIA MOKET COAEp:KaTh OJMH WJIN JBA JOMOJIHUTENbHbBIX
rerepoLukiInyeckux aroma u3 rpynmnbl N, O u S, U KOTOpBIH sIBiIsIeTCS
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM OoJiee OCTATKAMH U3 TPYIIIbI
(C1-Cs)ankuna u (C1-Cs4)ranoankuia,

wm R° m RY Bmecre ¢ aromom C o03HAuwarOT 3-8-usIeHHBIH
KapOOLMKIMYECKHIA WM TETEPOIUKINYECKUI OCTATOK, KOTOPBIH MOKET
conepkath 1 - 3 rerepouukiandeckux aroma us rpynnsl N, O u S, npudem
KapOOLMKIMYECKUH MM TEeTePOLMKIMYECKHI  OCTATOK  SIBIISIETCS
HE3aMELICHHbIM WM 3aMELIeH OJHUM WM Ooyiee OCTATKAMH U3 TPYIIIBI

(C1-Cy)ankuna u (C1-Cs)ranoankuna,
n¥m O3HAYAKT HE3aBUCHUMO APYT OT Apyradyucio ot 0 no S,
u
p o3Havaet 0, 1 unu 2,

3a UCKJIFOUEHHUEM CIIEAYIOLINX COeIUHEHHH:
{[5-(4-meroxcudenmn)-1-penun-1H-nupazon-3-mn]okcu }ykcycHast kuciora (CAS
[1310875-73-0])
{[5-(4-xnopdennn)-1-penmn-1H-nupazon-3-unjokcu  ykeycnas kuciora (CAS
[1310875-75-2])
{[5-(3-xnopdennn)-1-penmn-1H-nupazon-3-unjokcu  ykeycnas kuciora (CAS
[1310875-76-3])
{[5-(3-propdennn)-1-pennn-1H-mupazon-3-un]okcu } ykeycHast kucnora (CAS
[1310875-77-4])
{[5-(4-meroxcudenmn)-1-(4-merundennn)- | H-nupazon-3-mn]okcn j yKCycHast KHCIIOTa
(CAS [1310875-85-4])
{[5-(4-propdennn)-1-(4-metundennin)- 1 H-nmupazon-3-ui]okcH } yKCyCHast KUCIIOTa
(CAS [1076207-91-4])
[(1,5-mudennn-1H-nupazon-3-un)okculykcycnas kucnora (CAS [73457-62-2])
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Harpuii-[(1,5-mudennn-1H-mupazon-3-mn)okculanerar (CAS [73457-94-0])
{[5-(4-metundennn)-1-pennn-1H-nupaszon-3-unjokcu j ykeycHas kucnora (CAS
[1310875-74-1])

{[5-(4-6pombenmn)-1-(4-¢pTopdennn)- 1 H-nmupas3omn-3-mi]okcH § yKCycHast KHCIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-¢propdenmn)-1H-nmupazon-3-un]okcu j ykcycHas kucnora (CAS [1076208-
05-3])

{[5-(4-xnopdennn)-1-(4-propdennn)- 1 H-nmupazon-3-mi|okcH } yKCyCHAst KHCIOTa
(CAS [1310875-79-6])

{[1-(4-propdenmn)-5-(4-merokcudennn)-1 H-mrpazon-3-ui|okcH } yKCyCHast KUCIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudpennn-1H-mupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenun)-5-pennn-1H-nmupazon-3-mr]oken j ykcycHas kucnora (CAS
[1076207-99-2])

({ 1-dbennn-5-[4-(TpudTopmermn)penmn|-1 H-mupazon-3-mi } OKCH)yKCyCHAsT KHCIIOTa
(CAS [1076207-90-3])

Orun-{[5-(4-merundennn)-1-bpennn- 1H-mupazon-3-wunokcu janeratr (CAS [1246513-
42-7))

{[5-(4-xnopdenmn)-1-(2,4-guxnopdennn)- | H-mupazon-3-mi|okcu } yKkCyCHast KHCJIOTa
(CAS [1076208-04-2])

{[1-pennn-5-(3,4,5-tpumerokcud enmn)- | H-nupazon-3-unlokcu } ykCycHass KUCIOTa
(CAS [1076207-88-9])

{[5-(2,4-nuxnopdenun)-1-(4-¢propdenrn)- 1 H-nupazon-3-un|okcH  yKCyCHast KUCIIOTa
(CAS [1310875-84-3])

Ortun-{[5-(4-merokcudennn)-1-dpennn- 1 H-nmupazon-3-mn]okcu janerar (CAS
[1076207-87-8])

Orun-{[5-(4-xnopdennn)-1-pennn-1H-nmupazon-3-unokcu fanerat (CAS [1246513-43-
8])

Otun-{[5-(4-propdpenun)-1-pennn-1H-nmupazon-3-un]okcn fanerat (CAS [1246513-
44-9])

Otun-{[ 1-(4-usonponmnd ennn)-S-pennn- 1 H-mupazon-3-wmnokcu janeratr (CAS
[1246513-47-2])

Otun-{[5-(3-xnopdenmn)-1-pennn-1H-mupazon-3-wun|okcu fanerar (CAS [1338378-37-2])
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Orun-{[5-(3-propdpenmn)-1-pennn-1H-mupazon-3-un]okcn fanerat (CAS [1246513-
46-1])

{[1-(4-Tper-OyTundenunn)-5-(3,4-numerokcudenmn)- | H-nupazon-3-un]okcu } ykcycHas
kuciuora (CAS [1076208-01-9])

{[5-(2,4-nuxnopdenun)-1-(4-uzonponmndennn)-1 H-nupazon-3-mn]okcu } yKCycHast
kucjora (CAS [1310875-80-9])

({ 1-(4-xnopdenun)-5-[4-(tpudpropmernn)penmn|- 1 H-nupazomn-3-ui f okcu)yKkcycHast
kucyora (CAS [1310875-83-2])
({1-(4-dpropdenmn)-5-[3-(tpudropmerni)penmn|- 1 H-nupaszomn-3-ui f okcu)yKkcycHast
kucyora (CAS [1310875-81-0])

Orun-{[1-(4-tper-Oytrnd enun)-S-pennn-1H-mupazon-3-wmn]okcu janerat (CAS
[1076207-93-6])

Otun-{[5-(4-6pombennn)-1-(4-merundennn)- | H-nupazon-3-mn]okcn janerar

(CAS [1076208-03-11])

Orun-{[1-(4-proppennn)-5-(4-merundennn)- 1 H-nupaszon-3-nui|okcu janerar

(CAS [1076207-98-1])
Ortun-{[1-(4-u3onponundenmn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-ni|okcn fanerar
(CAS [1246513-48-3])
Ortun-{[1-(4-usonponundenun)-5-(4-meroxcudenun)- 1 H-nupaszon-3-ni|okcn fauerar
(CAS [1246513-50-7])
({1-(2,4-nuxnopdenun)-5-[4-(Tpudropmermn)pennn |- 1 H-nmupazon-3-

w jokcu)ykeycHas kucnora (CAS [1310875-86-5])

Orun-{[ 1-(4-tper-OyTrndenmn)-5-(4-xnopdenmn)- 1 H-nupason-3-mn|okcu janerar
(CAS [1076207-97-0])

Orun-{[ 1-(4-tper-OyTrnd enmn)-5-(4-xnopdenmn)- 1 H-nupason-3-mi|okcu fanerar
(CAS [1310875-82-1])
Orun-{[1-(2,4-nuxnopdennn)-S5-(4-merundennn)- | H-nupazon-3-mi|okcn janerar
(CAS [1076207-94-7])

Orun-{[1-pennn-5-(3,4,5-rpumeroxcudennn)- 1 H-nupazon-3-mn]okcu  anerar

(CAS [1246513-45-0])

Orun-{[1-(4-merundennn)-5-(3,4,5-rpumeroxcudennn)- | H-nupazon-3-

wi|okcu jarerat (CAS [1076208-02-0])
Ortun-{[1-(4-proppenun)-5-(4-penoxcudennn)-1H-nupaszon-3-un]okcu janerar

(CAS [1076208-06-4])



13

{[5-(3,4-numeTokcudenmn)-1-(2,4-nuanrpodennn)-1 H-nupaszon-3-unlokcu  ykcycHas

kucnora (CAS [1310875-78-5])

Otun-{[5-(3,4-numerokcudenun)- 1 -(4-proppernn)- | H-nupazon-3-un]okcu janerar

(CAS [1076207-92-5])

Orun-{[1-(2,4-nuxnopdpennn)-5-(4-penokcudenmn)- 1 H-nupazon-3-unjokcu janerat
(CAS [1076207-95-8])

Orun-{[5-(4-xnoppennn)-1-(2,4-nunurpodennn)- 1 H-nupazon-3-un]okcu janerat

(CAS [1076207-96-9]).

12.

Coenunenus no 1. 11, npudem

R!'uR? 03HauaroT HE3aBUCUMO JPYT OT APYra BOAOPO, FajoreH, IIHaHo, HUTPO,

R4

(C1-Cy)ankun, (Cr-Cq)ankenun, (Cr-Cs)ankuamn, (Cs-Ce)UUKIOATKII,
(C3-Co)umxnoankenmn, (Ci-Cs)ankokcu u (C1-Cq)ankunS(O)p, mpudem
YIIOMSIHYThI€ MOCJAEIHIUMU CEMb OCTATKOB SIBJISIFOTCS HE3aMEIEHHBIMU HITH
3aMeleHbl OHUM WM OOjiee OCTaTKaMH W3 TPYIIbl rajoreHa, LUaHo,

(C1-Cy)ankokcu u (C1-Cq)ankunaS(O)p,
o3Haudaet Bonopox u (C1-Cs)anmkmi,

osHadaer Bopopox, (Ci-Cig)ankmn, (Ci-Cig)ramoankun, (Ci-Cig)umano-
ankwi,  (C-Cig)amkenmn,  (Co-Cig)ankuamn, — (Cs3-Crz)uukioankud,
(C3-Cro)umknoankenun, apuit, rerepoaput, (C1-Cig)ankokcu-(C1-Cig)amku,
(C1-Chg)ranoankokcu-(C1-Cig)ankmi, (C1-Cig)ankokcu-(C1-Cig)ranoankm,
(C1-Crg)anxunruo-(Ci1-Cig)ankun, (Ci-Cig)ranoankuiarro-(Ci-Cig)ankui,
(Ca-Cig)ranoankenun, (Cr-Cig)ranoankunmi, rerepounkiii-(Ci-Cig)anku,
apui-(C1-Cig)ankmn, (C3-Cr2)umkmnoankun-(Ci-Cig)ankm, (C1-Cig)aikokcu-
kapOoHmI-(Ci-Crg)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-

ankni-(C1-Cig)anmkun,

n¥Um HE3aBUCUMO APYT OT APyra 03Ha4aroT 4ucio oT 0 1o 4,

u

p

o3zHavaet 0,1 unu 2,

3a UCKIIFOUECHUEM CIICAYOIIUX COEMUHEHMIT:

{[5-(4-meroxcudenmn)- 1 -penun-1H-nmpazon-3-mn]okcu jykcycHast kucnora (CAS

[1310875-73-0])
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{[5-(4-xnoppennn)-1-pennn-1H-nmupaszon-3-unjokcn  ykeycnas kuciora (CAS
[1310875-75-2])

{[5-(3-xnoppennn)-1-penunn-1H-nupaszon-3-unjokcu  ykeycnas kuciora (CAS
[1310875-76-3])

{[5-(3-¢pTopdenun)-1-pennn-1H-nupaszon-3-un]okcu fykcycHast kucnora (CAS
[1310875-77-4])

{[5-(4-meroxcudenmn)-1-(4-merundennn)- | H-nupazon-3-mn]okcu } yKCyCHasi KHCJIOTa
(CAS [1310875-85-4])

{[5-(4-propdennn)-1-(4-metundennn)- 1 H-nmupa3on-3-mi|OKCH } yKCyCHAst KHCIIOTa
(CAS [1076207-91-4])

[(1,5-mudennn-1H-mupazon-3-un)okcu|ykcycnas kuciora (CAS [73457-62-2])
Harpuii-[(1,5-mudennn-1H-mupazon-3-mn)okculanerat (CAS [73457-94-0])
{[5-(4-metundennn)-1-penmn-1H-mupazon-3-un]okcu j ykeycHast kucnora (CAS
[1310875-74-1])

{[5-(4-6pombpennn)-1-(4-propdenmn)- 1 H-nmupazon-3-nilokcu  ykcycHast KUCIOTa
(CAS [1076207-89-0])

{[1,5-0uc(4-¢propdenmn)-1H-nupazon-3-mn]okcn j ykcycHas kucnora (CAS [1076208-
05-3])

{[5-(4-xnoppennn)-1-(4-propdpennn)- 1 H-nmupazon-3-ui]okcu } ykCycHast KUCIOTa
(CAS [1310875-79-6])

{[1-(4-dpTopdennn)-5-(4-meTokcudennn)- 1 H-nmupason-3-mi]okcn } ykcycHast KUCIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudennn-1H-nupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenun)-5-pennn-1H-nmupazon-3-mn]okcn j ykcycHas kuciora (CAS
[1076207-99-2])

({1-pernn-5-[4-(tpudpropmernin)penmn|-1 H-nupaszomn-3-ni  OkCH)yKCyCHAsE KUCIOTa
(CAS [1076207-90-3])

Otun-{[5-(4-merundennn)-1-bpennn- 1H-mupazon-3-wunokcu janerat (CAS [1246513-
42-7])

{[5-(4-xnopdernn)-1-(2,4-nuxnopdenwn)- 1 H-nmupazon-3-ni]okcu  ykcycHast KUCIOTa
(CAS [1076208-04-2])

{[1-¢penun-5-(3,4,5-tpumerokcudenmn)- 1 H-nupazon-3-mi|okcn } yKkCycHast KHCJIOTa

(CAS [1076207-88-9])
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{[5-(2,4-nuxnop¢enun)-1-(4-¢propdenmn)- 1 H-nupazon-3-min|okcn } ykCycHast KUCIIOTa
(CAS [1310875-84-3])

Otun-{[5-(4-merokcudenun)-1-dpennn-1H-nmupaszon-3-mn)okcu janerar (CAS
[1076207-87-8])

Orun-{[5-(4-xnoppennn)-1-pernn-1H-nupazon-3-uilokcu fauerat (CAS [1246513-43-8])
Orun-{[5-(4-propdenunn)-1-pennn-1H-nupazon-3-mijokcu fauerat (CAS [1246513-
44-91)

Orun-{[ 1-(4-usonponundennn)-S-pennn- 1 H-mupazos-3-un]okcu janerat (CAS
[1246513-47-2])

Orun-{[5-(3-xnopdenmn)-1-pennn-1H-upazon-3-un|okcu fanerat (CAS [1338378-37-2])
Otun-{[5-(3-propdpenun)-1-pennn-1H-nmupazon-3-un]okcu farnerat (CAS [1246513-
46-1])

{[1-(4-Tper-OyTundenmn)-5-(3,4-qumerokcudenrn )- | H-nupazon-3-ui|okcn § ykcycHas
kucjora (CAS [1076208-01-9])
{[5-(2,4-muxnopdenun)-1-(4-nzonpormndenwn)- 1 H-nmupazon-3-mi]okcn  ykcycHast
kucyora (CAS [1310875-80-9])
({1-(4-xnoppenun)-5-[4-(tpudpropmernn)penmn|- 1 H-nupaszon-3-ui fokcn)ykcycHas
kucnora (CAS [1310875-83-2])
({1-(4-propdpenun)-5-[3-(tpudropmernn)penun]- 1 H-nupaszon-3-nui f okcu)ykcycHas
kuciaora (CAS [1310875-81-0])
Orun-{[1-(4-tper-OyTrndenun)-5-penni-1H-nmupazon-3-mn]okcu jauerat (CAS
[1076207-93-6])

Orun-{[5-(4-6pombenmn)-1-(4-metundennn)- | H-nupazon-3-un]okcu jauerar

(CAS [1076208-03-1])

Orun-{[1-(4-propdennn)-5-(4-merundenmn)- 1 H-nupaszon-3-ui|okcu arnerar

(CAS [1076207-98-1])

Otun-{[ 1-(4-m3onponundenmn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-nui|okcn fanerar
(CAS [1246513-48-3])

Ortun-{[ 1-(4-m3onponmndenmn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-ni|okcn fanerar
(CAS [1246513-50-7])
({1-(2,4-nuxnopdennn)-5-[4-(tpudropmermn)pernn |- 1 H-nupazon-3-

wi jokcu)ykcycHas kucnora (CAS [1310875-86-5])
Ortun-{[1-(4-tper-OyTrndenun)-5-(4-xnopdpenun)- 1 H-nupazon-3-mi|okcu fanerar

(CAS [1076207-97-0])
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Ortun-{[1-(4-tper-OyTrndenun)-5-(4-xnopdenmn)- 1 H-nupazon-3-mi|okcu fanerar

(CAS [1310875-82-1])

Orun-{[1-(2,4-nuxnopdpernn)-5-(4-merundennn)-1 H-nupazon-3-mn)okcu janerar

(CAS [1076207-94-7])

Orun-{[1-pennn-5-(3,4,5-rpumerokcudenmn)-1 H-nupason-3-wmn]okcn fanerar
(CAS [1246513-45-0])

Orun-{[1-(4-merundennn)-5-(3,4,5-rpumeroxcudennn)- 1 H-nupazon-3-

wi]okcu janerat (CAS [1076208-02-0])

Arun-{[1-(4-propdennn)-5-(4-penokcudennn)- 1 H-mupazon-3-un]okcu fanerar

(CAS [1076208-06-4])

{[5-(3,4-mumeTokcudenmn)-1-(2,4-nuanrpodenmn)- 1 H-nupaszon-3-ui|okcu f ykcycHas

kucyora (CAS [1310875-78-5])

Otun-{[5-(3,4-numerokcudenmn)- 1 -(4-propdpernn)- | H-nupazon-3-mn]okcu j anerar

(CAS [1076207-92-5])

Orun-{[1-(2,4-nuxnopdennn)-5-(4-penokcudenmn)-1 H-nupazon-3-unjokcu janerart

(CAS [1076207-95-8])

Orun-{[5-(4-xnoppennn)-1-(2,4-nunurpodennn)- 1 H-nupaszon-3-un]okcu janerar

(CAS [1076207-96-9]).

13.

Coenunenus no . 11, npudem

R' 1 R? 03Ha4aroT HE3aBMCUMO APYT OT APyra BOIOPON, FaJOreH, IIAAHO, METHJI,

R3

stui, CF3,CF,Cl, CHyF, CHF,, OCH3, OCF3;, SCH3, SOCH3, SO,CH3 u
SCF;,

O3Ha4Ya€T BOOOPOL,

O3HAa4YaeT BOJIOPOI, METHWJI, STWI, H-NPOMNMJI, H30NPONHJ, H-OyTWi, H-
nentw, pennn, oensmn, CHz(4-Cl-Ph), CHz(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCUSTWI, TeTparuapodypaH-2-ui-MeTHI, TeTparuapodypan-3-mui-
METWJI, TETParuApONUpPaH-2-MI-METHI, TETParuApPONUpPAH-3-HII-METHJL,

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

1508 MeTHUJaleTaT-2-ul, aTUjaleTaT-2-u, METHUJITIUBANAT-2-UJI,
STUJITIUBAJIAT-3-1JI, METHJI-2-METUINPONAHO0AT-3 -1, MeTHu-2,2-
JUMETUIIITPOIIaHOAT-3-1Jl, STHJI-2-METHIPONAHOAT-3 -1, MeTu-2-

NIPONAHOAT-2-UJl, 3TUII-2-NPONAaHOaT-2- 1, METUII-aleT-2-UJjl, STHUI-aleT-2-
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WJI, METHI- | -METUIILHMKJIONPONIAaHKAPOOKCHIIAT-2-1J1, STHII- | -METHIILINKIIO-
nponaH-KapOokcunaar-2-mi, 2-(AUMEeTHIIaMHHO)3THII, OKceTaH-3-ui, (3-
METUJIOKCeTaH-3-wimeTns, 2,2,2-tpudropatun, 2,2-pudropatun, 2-
¢Topatrn,  2,2,3,3,3-neHtadTopnponii,  LUKIOHPOIMIMETHUIL, 1-
LUKJIONPONUI-3THI, (1-MeTHUII-UUKIONPONUI)-MeTUI, (2,2-IUXJIOPLHKIIO-
PO )-MeTUJ, (2,2-TUMeTHII-IUKIONPOIINIT)-METHJI, aJUTHJI, TPONapruil
(npon-2-un-1-un), 2-xnopnpon-2-eH-1-un, 3-pennnanpon-2-un-1-un, 3,3-
nuxJjopnpon-2-en-1-un, 3,3-nquxnop-2-¢grop-npomn-2-eH-1-uj1, MeTUIPOI-
2-uH-1-un, 2-metwnnpon-2-eH-1-wmn, O0yt-2-eH-1-un, OyT-3-eH-1-m1, OyT-2-
uH-1-un, OyTr-3-uH-1-un, 4-xnop-Oyr-2-uH-1-mn, 3-meTun-Oyr-2-en-1-un,
3-metun-0yr-1-en-1-un, 1-(2E)-1-merunOyr-2-eH-1-un, (E)-nenrt-3-eH-2-
wi wikd (Z)-neHT-3-eH-2-1jl, LUKIOOYTHIMETHNI, LUKJIONEHTUIMETHUIL,
IIUKJIOTEKCUJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-IHOKCOTaH-2-HiIMEeTHIT

um 1-3tun-5-merun- 1 H-nupason-4-meru,

num O3HAYAIOT He3aBUCUMO Apyr oT apyra O, 1, 2 unu 3, mpudyemM m U n He

MOTYT OBITH OZTHOBPEMEHHO paBHBbI 0,

32 UCKJIFOYEHHEM CIIEAYIOLINX COSANHEHNH]!

{[5-(4-meroxcudenmn)- 1 -¢penun-1H-nupazon-3-mn]okcu jykcycHas kucnora (CAS
[1310875-73-0])

{[5-(4-xnopdennn)-1-¢pennn-1H-nupaszon-3-mn]okcu f ykcycHast kucinora (CAS
[1310875-75-2])

{[5-(3-xnopdennn)-1-penmn-1H-nupazon-3-unjokcu  ykeycnas kuciora (CAS
[1310875-76-3])

{[5-(3-propdennn)-1-penmn-1H-mupazon-3-un]okcu } ykeycHast kuciora (CAS
[1310875-77-4])

{[5-(4-meroxcudenmn)-1-(4-merundennn)- | H-nupazon-3-mi]okcn j yKCyCcHast KHCJIOTa
(CAS [1310875-85-4])

{[5-(4-pTopdennn)-1-(4-metundennin)- 1 H-nmupazon-3-mi]okcH } yKCyCHast KUCIIOTa
(CAS [1076207-91-4])

[(1,5-mudennn-1H-nmupazon-3-mn)okculykcycnas kucnora (CAS [73457-62-2])
Harpuii-[(1,5-mudennn-1H-mupazon-3-mn)okculanerat (CAS [73457-94-0])
{[5-(4-metundennn)-1-pennn-1H-mupaszon-3-un]okcu j ykeycHas kuciora (CAS

[1310875-74-1])
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{[5-(4-6pombpenmn)-1-(4-propdenmn)- 1 H-mrupaszon-3-mi|oKcH } yKCyCHAsE KHCIIOTa
(CAS [1076207-89-0])

{[1,5-6uc(4-dpropdenmn)-1 H-nupazon-3-un]okcu j ykcycHas kuciora (CAS [1076208-
05-3])

{[5-(4-xnopdennn)-1-(4-propdenmn)- 1 H-nupazon-3-uilokcu } ykCycHask KHCIOTA
(CAS [1310875-79-6])

{[1-(4-propdenmn)-5-(4-merokcudennn)- 1 H-nupazon-3-ui|okcH } yKCycHast KUCIOTa
(CAS [1076208-00-8])

Orun-[(1,5-mudpennn-1H-mupazon-3-un)okculanerar (CAS [1246513-41-6])
{[1-(2,4-nuxnopdenmn)-5-penmn- 1 H-nupazon-3-uijokcu } ykcycHas kuciota (CAS
[1076207-99-2])

({ 1-bennn-5-[4-(tpudTopmermn)penmn|- 1 H-mupazon-3-mi } OKCH)yKCyCHAsT KHCIIOTa
(CAS [1076207-90-3])

Otun-{[5-(4-merundenmn)-1-bpennn- 1 H-mupazon-3-wmnokcu janerar (CAS [1246513-
42-7))

{[5-(4-xnopdenmn)-1-(2,4-guxnopdennn)- | H-mupa3on-3-mi|okcH } yKCyCHast KHCJIOTa
(CAS [1076208-04-2])

{[1-penmn-5-(3,4,5-rpumerokcudenin)- | H-nmupaszomn-3-mi|okcH } yKCyCHast KHCIIOTa
(CAS [1076207-88-9])

{[5-(2,4-nuxnopdennn)-1-(4-propdenmn)- 1 H-nupaszon-3-uilokcu } ykCycHast KUCIOTa
(CAS [1310875-84-3])

Orun-{[5-(4-merokcudennn)-1-pernn- 1 H-nupazon-3-unjokcu janerat (CAS
[1076207-87-8])

Orun-{[5-(4-xnopdenmn)-1-pennn-1H-upazon-3-unokcu fanerat (CAS [1246513-43-8])
Orun-{[5-(4-propdenun)-1-pennn-1H-nmupazon-3-un]okcu farerat (CAS [1246513-
44-9])

Ortun-{[ 1-(4-usonponmndennn)-S-pennn- 1 H-mupazon-3-wmnokcu janerat (CAS
[1246513-47-2])

Otun-{[5-(3-xnopdenmn)-1-pennn-1H-mupazon-3-wmn|okcu fanerat (CAS [1338378-37-2])
Otun-{[5-(3-propdpenun)-1-pennn-1H-nmupazon-3-un]okcn fanerat (CAS [1246513-
46-1])

{[1-(4-Tper-OyTundenmn)-5-(3,4-gumerokcudenrn )- | H-nupazon-3-ui|okcn § ykcycHas

kucnora (CAS [1076208-01-9])
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{[5-(2,4-nuxnop¢enun)-1-(4-nzonpormndennn)-1 H-nmupazon-3-mn]okcn jykcycHast
kucnora (CAS [1310875-80-9])
({1-(4-xnopdpenun)-5-[4-(tpudpropmernn)pennn]- 1 H-nupaszon-3-ui fokcu)ykcycHas
kuciaora (CAS [1310875-83-2])

({ 1-(4-propdenun)-5-[3-(rpudropmernn)penni|- 1 H-nupa3omn-3-mn } okCH)yKCycHast
kucjora (CAS [1310875-81-0])

Ortun-{[1-(4-tper-Oytund ennn)-S-pennn- 1 H-mupazo-3-wun]okcu janerat (CAS
[1076207-93-6])

Otun-{[5-(4-6pombenmn)-1-(4-metundennn)- | H-nupazon-3-mn]okcu jauerar

(CAS [1076208-03-11])

Orun-{[1-(4-propdenmn)-5-(4-merundennn)- 1 H-nupaszon-3-un|okcu janerar

(CAS [1076207-98-11])

Orun-{[ 1-(4-m3onponumndenmn)-5-(4-merokcudenmn)- 1 H-nupaszon-3-ni|okcn janerar
(CAS [1246513-48-3])
Ortun-{[1-(4-m3onponundenmn)-5-(4-merokcudenmn)-1 H-nupaszon-3-ni|okcn fanerar
(CAS [1246513-50-7])
({1-(2,4-nuxnopdpennn)-5-[4-(tpudropmermn)pennn |- 1 H-nupazon-3-

nn jokcu)ykcycHas kucnora (CAS [1310875-86-5])
Ortun-{[1-(4-tper-OyTrndenun)-5-(4-xnoppenun)- 1 H-nupazon-3-mn|okcu fanerar
(CAS [1076207-97-0])

Ortun-{[1-(4-tper-Oytundenun)-5-(4-xnopdenwmn)- 1 H-nupaszon-3-wmn]okcu fanerar
(CAS [1310875-82-1])
Orun-{[1-(2,4-nuxnopdpennn)-5-(4-merundennn)- 1 H-nupazon-3-un]okcu janerar
(CAS [1076207-94-7])

Orun-{[1-pennn-5-(3,4,5-rpumeroxcudennn)- | H-nupazon-3-wmn]okcu  anerar

(CAS [1246513-45-0])

Orun-{[1-(4-merundennn)-5-(3,4,5-rpumeroxcudennn)- | H-nupazon-3-

wi]okcu janerat (CAS [1076208-02-0])
Orun-{[1-(4-propdennn)-5-(4-penoxcudennn)-1H-mupaszon-3-un]okcu janerar
(CAS [1076208-06-4])

{[5-(3,4-mumeTokcudenmn)-1-(2,4-quanrpodennn)-1 H-nupaszon-3-uilokcu } ykcycHas
kucnora (CAS [1310875-78-5])

Otun-{[5-(3,4-numerokcudenun)- 1 -(4-propdpernn)- | H-nupazon-3-mn]okcu janerar

(CAS [1076207-92-5])
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Orun-{[1-(2,4-nuxnopdennn)-5-(4-penokcudenmn)-1 H-nupaszon-3-unjokcu janerar
(CAS [1076207-95-8])
Ortun-{[5-(4-xnoppennn)-1-(2,4-nunurpodennn)- 1 H-nupason-3-unjokcu anerar

(CAS [1076207-96-9]).

14. Coenunenus no n. 11, npuuem

RY)-bennn o3Hauaer rpymniel, BeIOpaHHbIe HibKe, n3 Q-1.2 — Q-1.53
y p

F F /@/ Cl Cl
<aRsat s
Q-12 Q-13 Q-14 Q-1.5 Q-16
Cl Cl Cl Cl
ar c 0 G
Cl cl Cl
Cl
Q-17 Q-132 Q-133 Q-134 Q-135
cl cl F F F
‘e diB<dhs gl
cl cl F F
Q-136 Q-137 Q-138 Q-139 Q-1.40
F F F F cl
L9 ey
F F FF ?/
FIF
Q-141 Q-142 Q-1.43 Q-1.45 Q-1.46
¢l Cl F F Cl
Sl P<gF-ais "
F
F E cl ol L
Q-147 Q-1.48 Q-1.49 Q-1.50 Q-151
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g

Q-152

Q-153

1 (R*)m-(eHun o3HauaeT rpymnsl, BeIOpaHHbIe HUKE, n3 Q-2.2 — Q-2.53

Qm

F

]

3
Qg

C
R
Cl

Q-22 Q-23 Q-2.4 Q-25 Q-2.6
cl cl cl
I @/ °'©/ ) O
o]
CI Cl
Q-27 Q-2.32 Q-2.33 Q-2.34 Q-2.35
Cl Cl F F F
‘e Nl s dbe
I Cl F F
Q-2.36 Q237 Q-238 Q-239 Q-2.40
F F F Cl
F @( FY©/
F FIF
Q-2.41 Q-2.42 Q-2.43 Q-2.45 Q-2.46
Cl Cl F F Cl
SN aiNedNc AR
FF F ci cl F
Q-2.47 Q-2.48 Q-2.49 Q-2.50 Q-2.51
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Cl
Cl F
Q252 Q253
R?>  osHawaer BOIOpOZ,
u
R* o03Hauaer BOMOPOJ, METUI, ST, H-TIPOMII, H30MPOIIL, H-OyTHJI, H-IEHTHJI,

¢denmn, Oensun, CHz(4-Cl-Ph), CHx(4-F-Ph), CHz(4-MeO-Ph), 2-
METOKCUSTWI, TeTparuapodypaH-2-uia-MeTHI, TeTparuapodypan-3-mi-
METWJ, TEeTParuApONupPaH-2-uiI-MEeTWI, TEeTParuapONupaH-3-uiI-MeTUl,
TEeTParuApOnupaH-4-ua-MeTHI, METUINPONUOHAT-3 -1, STUIINPONHUOHAT-3-
WJI, METUJIAIET-2-W1J1, STUNAIeT-2-UJI, METHUJITINBaNaT-2-UJl, STUINHUBaiar-3-
WJI, METWI-2-METUINPONAHOAT-3 -1, METWI-2,2-TUMETUIIIPONaHoaT-3 -1,
STUJI-2-METUJIPONAHOAT-3 -1, METWJI-2-IPONaHoaT-2-ul, STUJI-2-
NpONaHoaT-2-wi, MeTWJI-alueTar-2-uj, OSTWJI-aluerar-2-uj,  MeTHiI-1-
METUJILHUKJIONPONaHKapOOKcHIaT-2-u, 5THJI- 1 -METUIILUKIIONPOTIaH-
kapOokcunar-2-ui, 2-(IMMETHJIAMMHO)ITHJI, OKceTaH-3-ui, (3-meTui-
okceTaH-3-wm)Metwi, 2,2,2-tpudropatun, 2,2-nudropatin, 2-¢GTOpITHI,
2,2,3,3,3-neHTadgTopnponu, HUKIONPONMIMETII, | -IIUKIOIPOIIII-3THIL,
(1-MeTHI-UUKIONPOIHI )-MeTHI, (2,2-TUXJIOPLUUKIONPONUI)-MeTr, (2,2-
OUMETHIT-HUKIIONPOITI )-METHJI, aJIHII, Tponaprui (mpom-2-uH-1-un), 2-
xjioprnporn-2-eH-1-un, 3-penunnpon-2-un-1-wn, 3,3-puxnopnpon-2-eH-1-
wi, 3,3-puxnop-2-gTop-npon-2-eH-1-mwn,  Merwianpon-2-uH-1-un,  2-
MeTuinporn-2-es-1-ui, 0yr-2-eH-1-un, 6yT-3-eH-1-un, Oyr-2-un-1-n1, OyT-
3-un-1-un, 4-xnop-0yT-2-uH-1-n1, 3-MeTnI-0yT-2-eH-1-11, 3-MeTHI-0yT-
l-en-1-un, 1-(2E)-1-merunbyr-2-eH-1-un, (E)-nenr-3-en-2-un wm (Z)-
NEeHT-3-€H-2-WJI, LUKIOOYTHIMETHII, LUKJIONECHTHUIMETHII, IUKJIOTEeKCUJI-
METHJI, TenTaH-2-m1, n300yTui, 1,3-1uokconan-2-uia-MeTui win 1-3Tui-5-

metui- 1H-nupason-4-merun.
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3a UCKIIFOUCHUEM CIICAYIOIUX COEMUHEHMIT:

{[1,5-6uc(4-¢propdenmn)-1H-nupazon-3-mn]okcn j ykcycHas kucnora (CAS [1076208-

05-3])

{[5-(4-xnopdennn)-1-(4-propdenmn)- 1 H-nupazon-3-uialokcu } ykCycHask KHCIOTA
(CAS [1310875-79-6])
{[5-(4-xnopdennn)-1-(2,4-nuxnopdpenun)- | H-nupazo-3-uia]okcH } yKCyCHast KUCIOTa

(CAS [1076208-04-2])

{[5-(2,4-nuxnopdenun)-1-(4-¢propdenrn)- 1 H-nupazon-3-ui|oKcH  yKCyCHasI KUCIIOTa

(CAS [1310875-84-3]).

15.

Coenunenus no 1. 11, npudem

(R"n-pennn 0603HauaeT rpymibl, BHIOPAHHbIE HUKE
Q-12,Q-13,Q-1.4,Q-1.5, Q-1.6, Q-1.7, Q-1.32, Q-1.33, Q-134, Q-1.3, Q-
1.36, Q-1.37,

Q-1.38, Q-1.39, Q-1.40, Q-1.41, Q-1.42, Q-1.43, Q-1.45, Q-1.46, Q-1.47, Q-
1.48, Q-1.49,

Q-1.50, Q-1.51, Q-1.52, Q-1.53 B COOTBETCTBHUH C UX OMNpeEIECHUEM B 1. 14,

(R?)m-heHun 03HAYAET IPYIIIbL, BHIOPAHHBIE HUKE, U3
Q-22,0Q-23,Q-2.5,Q-2.6,Q-2.7, Q-2.33, Q-2.34, Q-2.35, Q-2.36, Q-2.37, Q-
2.38,Q-2.39,

Q-2.40, Q-2.41, Q-2.42, Q-2.43, Q-2.45, Q-2.46, Q-2.47, Q-2.48, Q-2.4 , Q-
2.50, Q-2.51,

Q-2.52, Q-2.53 B COOTBETCTBUU C X OINpeneieHueM B I1. 14,

R3

R4

O3Ha4Ya€T BOOOPOL,

O3HAYaeT BOJOPOMA, METHWJI, 3THJI, H-TIPOIMUJI, HM3OMPOINWI, H-OyTHI, H-
nentw, pennn, Oensmn, CH2(4-Cl-Ph), CH2(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCHATHJI, TeTparuapodypaH-2-uji-MeTii, TeTparuapodypaH-3-ui-
METWJI, TETPAruApONUpaH-2-UI-METUJ, TETPAruapONUpaH-3-uji-MeTHII,
TETParuApOnupaH-4-ua-MeTHII, METHIINPONUOHAT-3 -1, STUIINPONHUOHAT-3-
WJI, METUJIALET-2-1J1, STUNaleT-2-1Jl, METUJITTUBaaT-2-1Jl, STUINHUBaiaT-3-
WJI, METWI-2-METUINPONAHOAT-3 -1, METUII-2,2-TUMETUIIIIPONaHoaT-3 -1,

STUJI-2-METUJIIIPONAHOAT-3 -1, METHJI-2-IPONaHoaT-2-ul, STUJI-2-
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poNaHoaT-2-wi, MeTWJI-alueTar-2-uj, OSTWJI-alerar-2-uja,  MeTHiI-1-
METHJILHKJIOTPOITaHKapOOKCHIIAT-2- 11, 3TWI- | -METUIILIMKIIONPOAH-
kapOoxcunar-2-u, 2-(AUMEeTHIIaMIHO )3THII, OKCeTaH-3-UJ, (3-

METWJIOKCETaH-3-mm)MeTy, 2,2, 2-tpudropatun, 2,2-nudropatmn, 2-

dTopatun,  2,2,3,3,3-neHtadropnponuii,  LUKJIONPONMIMETHN, -
LUKJIONPOIUI-3THIL, (1-MeTHII-LIUKIIONPOIIHIT ) -METHI, (2,2-
JUXJIOPLIMKJION PO )-METHII, (2,2-mUMEeTHII-LUKJIOTPOITHIT)-METHII,

ajmy, npomaprun  (mpon-2-uH-1-mn),  2-xnopnpon-2-eH-1-wi,  3-
¢denmnmnpon-2-un-1-un, 3,3-muxnopnpon-2-eH-1-un, 3,3-guxmnop-2-pTop-
npomn-2-eH-1-un, merunmpon-2-uH-1-un, 2-merunnpon-2-eH-1-un, Oyr-2-
eH-1-un, OyTt-3-eH-1-un, OyT-2-uH-1-un, 6yT-3-uH-1-mn, 4-xn0p-O0yT-2-NH-
l-un,  3-merun-Oyt-2-eH-1-un,  3-metun-Oyr-1-en-1-mn,  1-(2E)-1-
metunOyT-2-ed-1-un, (E)-nenr-3-eH-2-un  wm  (Z)-neHTr-3-eH-2-UI,
UKJIOOYTUIIMETIII, LHMKJIOTIEHTHJIMETHI, LUKJIOTeKCUIMETHI, TeNTaH-2-

wi, u3odytwi, 1,3-guokconan-2-un-metun Wik 1-3trn-5-metmn-1H-

2

Upaso-4-MeTus.
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