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s

(R?),

U UX COJIeH, CIIOCOOOB MX NPOM3BOJICTBA, a TAK)KE X NPHUMEHEHUS B KAYE€CTBE COCANHECHUH IS 3aIIUTHI
CEIILCKOXO3SIHCTBEHHBIX KYJIBTYP (aHTHIIOTOB).
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Hpoussoansie [(1-penun-S-(rerepoapu)-1H-1,2,4-Tpua3zoi-3-ui)okcu]yKcycHOH
KHCJIOTBI B Ka4eCcTBe AHTHAOTOB /ISl 3AIHUTHI TEXHHYECKHX PACTEHUH H

CeJIbCKOXO0351ICTBEHHBIX KYJbTYP

Omnucanue

Hacrosiiee nzobpeTeHue kacaeTcst CPEACTB 3aIUThl PACTEHUH 1 KOMITO3ULUH, B
COCTaB KOTOPBIX B KAYECTBE AHTUAOTOB VISl CHIKEHHUS (DUTOTOKCHYECKOTO NEHCTBUS
arpOXMMHUKATOB, B YACTHOCTH, TepOMLIMIOB, BXONSAT CIEIHANIbHbIE COeNUHEHus. B
YaCTHOCTH, HW300pEeTeHHe KacaeTcsl OMpEeNeNIeHHbIX NPOU3BOAHBIX 3amemeHHou [(1-
benmn-5-(rerepoapmn)-1H-1,2,4-Tpuazon-3-wm1)oKCH [yKCYCHON KUCIOThI IPOU3BOHBIE,

a Tak:Ke €€ COJIeH B Ka4eCTBe aHTHAOTOB U cIoco00B ux MOJIyYCHHH.

B mpomecce npumMeHEHHs NECTUIMAOB Uil OOpbOBI C HEXKEIaTeIbHBIMU
OpTraHU3MaMH B CEJIbCKOXO3SIHCTBEHHBIX U JIECHBIX KYJIbTYPax 3a4acTyro, B OOJbIIei Win
MEHBIIEH CTEeNEeHH, OCEBbI MOBPEIKAAIOTCS UCTIONBb3YEMBIMH MTECTHLUAAMHU, TAKUMH KaK
repOULUAbI, WHCEKTHLWABL, (QyHrumuabl u  ap.  YKa3aHHBIA  HEXeNaTeNbHBIN
¢durtoTokcuyeckuii MoOOUHBIA 3¢ (EKT MPOSBISIETCS B ONPEAENEHHONH CTENeHH IpU
UCTIOJIb30BAaHUHM MHOTOUHCIIEHHBIX T'epOUIIIOB — MPEX/Ie BCEro MpHU UX NPUMEHEHHU
1OCJI€ TOSIBJICHWsT BCXONOB — B ClIydyae C IIOJIE3HBIMU pAcCTeHUsSMH, TAKUMHU Kak,
HampuMmep, KyKypys3a, pUC WM 3JIaKHM. B HEKOTOpBIX Clydasx HCIOJb30BAHUE TaK
Ha3bIBAEMbIX "TepOUIUIHBIX AHTUAOTOB" MM "aHTHIOTOB" MO3BOJSIET 3aLIUTHTH
NOJIe3HbIE PACTEHHs OT (PUTOTOKCHYECKHX CBOMCTB MECTHULUIOB 0€3 CHIDKEHUS WIIN
CYIIECTBEHHOTO OCJabJieHHs] MEeCTHMLUAHOTO NEeHCTBHS Ha BpenHble OpraHu3Mbl. B
HEKOTOpBIX ~CJIy4asiXx B TPUCYTCTBHM AHTUAOTOB HAONIOAAETCSl  yJyYIIEHHBINA

NeCTULUHBINA 3 QEeKT B OTHOIEHNH BPEIHBIX OPraHU3MOB, TAKUX KaK COPHSIKH.

CoenuHeHus, U3BECTHbIE HAa CETOJHSALIHUI J1€Hb KaK aHTUIOTBHI, IO CBOEMY
XUMHYECKOMY CTPOCHHIO OTHOCSTCS K OOJIBLIOMY KOJIMYECTBY PA3JIMUHBIX CTPYKTYPHBIX
KJIACCOB, & BO3MOXXHOCTb UX UCIIOJIb30BAHUS B KAYECTBE AaHTUIOTOB, KaK MPAaBUJIO, TAKKE

3aBUCUT OT XUMHUYECKON CTPYKTYPBI MECTULIUAOB U KYJIBTYp MOJE3HbIX PACTEHUI.

3amuTHOE NEWCTBHUE COEOUHEHWH W3 TPYMIbl MPOU3BOAHBIX (DEHOKCH- WM
reTepOoapUIOKCHAIIKAHOBBIX KUCJIOT M3BECTHO [AaBHO B CJy4asx, KOIZa YyKa3aHHbBIE
COEMHEHUs UCTIONB3YIOT B COUYETAaHUH ¢ repounuaamu. [lpumepamu Takux coequHEHNH

SBIISTIOTCSL  2-MeTHIT-4-XJIOp(PEHOKCHUYKCYCHAasE KHCJIOTa ¥ TONOOHbIE COEIUHEHUS,



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

paCTeHHﬁ, d TAKXKE€ KIIOXUHTOUCT-MCKCHJI.

Taxoke M3BECTHBI aHTUAOTBHI U3 TPYIIBI MPOU3BOAHBIX CIOXKHBIX 3pupoB N-
(peHnI3aMeIeHHbIX TeTepOapUIIKapOOHOBBIX KHUCIIOT C MHOYKECTBOM T€TepOAaTOMOB B
reTepoapoMaTUYeCcKuX CcoequHeHusx. IlpumepamMu Takux aHTUAOTOB — SIBJISIFOTCS
UCTIOJIb3yeMble B KOMMEPYECKHMX MPOAYKTAX AaHTUAOTbI Me(QeHMup-AudTUI U

u3oKcanu(eH-3TuIL.

U3z WO 2004/084631 m3BecTHO 00 MCIOJB30OBAHUU MPOU3BOIHBIX THAPOKCH-
3aMeIEeHHBIX aPOMATUYECKUX KapOOHOBBIX KUCIOT. B WO 2005/015994 cniernanbHble
MIPOU3BOIHBIE CAJTUIIMIIOBON KHCIOTHI OMUCAHBI B KauecTBe aHTUAOTOB. OHM OCOOEHHO

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

000O0B.

Kpowme toro, uz WO 2005/112630 B kauecTBe aeTHI0TAa H3BECTHBI IPOU3BOIHBIC

1,2-murunpoxuHokcanuH-2-o1a, a 13 WO 2008/131860 - mupunoHkapOOKCaMHIbL.

AKTHBHBIE BEIIECTBA U3 XMUMHYECKOTO KJIacca 3aMeIleHHbIX MpOou3BOAHBIX [(1-
dennn-5-(rerepoapun)-1H-1,2,4-Tpuazon-3-min)okcu|yKCyCHON KUCIIOTHI, 00JIagaroIne

MOJIC3HBIMU JIA paCTeHI/Iﬁ CBOﬁCTBaMH, U3 JIUTEPATypbl HCU3BCCTHLL.

Paznuunble w3ganus onuceBaloT npowsBogHble  [(1,5-mudenun-1H-1,2.4-
TPUA30J1-3-UIT)OKCH|YKCYCHON KHUCJIOTBI, oOnajaroinue JjieueOHbIMH CBOWMCTBaMH. M3
Polish J. Chem. 2006, 80, 889-897 u Bioorganic & Medicinal Chemistry 2018, 26, 3321-
3344 wsBectHbl npousBoanbie [(1,5-nudennn-1H-1,2,4-Tprazon-3-mnia)okcu |yKCyCcHON

KUCJIOTHI.

[Ipy WCHONMB30BAHMM AHTUAOTOB JUIA 3ALIUTHI TOJE3HBIX PACTEHUH OT
MOBPEKACHUS IECTULUIAMH OBLJIO TIPOIEMOHCTPUPOBAHO, YTO U3BECTHBIE AHTUIOTHI B
psine ciy4yaeB obnanaroT Henoctatkamu. OHH BKIIIOYAIOT B ceOs:

- HEAO0CTAaTOYHbIE 3AIUTHBIE CBOMCTBA PACTEHUH,

- B COUETAHHUHU C OTPENEICHHbIM repOULIUIOM CIIEKTP MOJE3HBIX KYJIBTYp, Ha

KOTOPBIX MPOHCXOAUT MPUMEHEHHE aHTHAO0Ta/repOunuaa, HeJOCTaTOYHO
BEJIUK,
- OTIPENeNIeHHbIH aHTUIOT MOXKHO COYeTaTb TOJNBKO C HECKOJIbKHUMHU

repOuLUIamu,



ITo

HCIIOJIb30BAHUEC AHTHAOTOB MPUBOAUT K YBECJIIMYCHUIO HOPMbI pacxoda U
KOJIM4ECTBAa BCIIOMOraTejibHbIX BCLICCTB B COCTAaBE€ PCLCITYPHIL, H,
COOTBETCTBCHHO, MOXCT TMPUBOAUTH K TEXHUYCCKUM CJIO)KHOCTSIM C

HaHCCCHUCM.

YKa3aHHBIM TPUYMHAM BO3pOC]Ia MOTPEOHOCTb B MPENOCTaBICHUU

AJBTCPHATUBHBIX COGI[I/IHGHPIIZ, O6J1aI[aIOH.II/IX JefiCTBUEM aHTHIOTOB.

HpeHMe’TOM I/I306peTeHI/I$I ABJIAKOTCA HOBBIC COCIUMHCHHUA JId 3allUThI

CEeJIbCKOXO3SICTBEHHBIX KYJbTYp obwmeit popmyisl (I) mim ux comm,

o) R
J
0
3
RJA\{‘ )

N~ M

(R,

AJi1 CHUXKCHHA (bI/ITOTOKCI/ILIeCKOFO BOSI[GI\/'ICTBI/UI NeCTUIUAOB, B YaCTHOCTH,

Fep6I/ILII/IIlOB, Ha TEXHUYCCKUEC PAaCTCHUS UJIU CeIbCKOXO03511ICTBEHHbBIE KYJBTYPBIL,

B KOTOpOM

Rl

O3HAYaeT TreTepoapui, TMPUYEM T[eTePOAPUJIbHBIA OCTATOK SIBJISETCS
HEe3aMEIeHHbIM UJTH 3aMeLIeH rajoreHoM, uuao, HUTpo, (C1-Ce)ankuiom,
(C2-Co)ankenusom, (Cr-Ce)ankunumnom, (Cs-Cg)umknoankmiom, (Cs-Cg)-
nuktoankeHwioM, (Ci-Celankoken u (Ci1-Ce)ankunS(O)p, mpuueM cemb
Ha3aBaHHbIX TMOCJEIHUMU OCTATKOB SIBJSIFOTCS HE3aMEIIeHHBIMH WJIN
3aMellleHbl OMHMM WM 0Ojiee OCTaTKaMM W3 TPYIIIbI rajoreHa, HaHo,

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

03HA4YaeT BOAOPO, rajioreH, uaHo, HUTPO, (C1-Ce)ankun, (C2-Ce)ankenun,
(C2-Co)ankunmn, (Cs-Cg)uuknoankun, (Cs-Cg)uukmoankenmn, (Ci-Ce)-
ankokcu U (C1-Ce)ankunS(O)p, mpudeM ceMb Ha3aBAHHBIX MOCIECTHUMHU
OCTaTKOB SIBJISIFOTCS HE3aMEIIEHHbIMU WJIH 3aMelleHbl OMHUM WK OoJjiee
ocraTkamu u3 rpymnmnbl rajoreHa, uaHo, (Ci-Celankokcu u (Ci1-Ce)-

ankunaS(O)p,



R?  osmauaer Bomopoxn u (C1-Ce)anku,

R*  osmauwaer Bomopon, (Ci-Cis)ankun, (Ci-Cis)ranoamkun, (Ci-Cis)umao-
ankwui, (Cz-Crg)ankenmn, (C2-Cig)ankuam, (Cs3-Cirz)aukinoankur, (C3-Ciz)-
mukinoankenwn, apui, rerepoapui,  (Ci-Cig)ankoxcn-(Ci-Cig)ankmi,
(C1-Chg)ranoankokcu-(C1-Cig)ankmi, (C1-Cig)ankokcu-(C1-Cig)ranoankm,
(C1-Crg)anxunruo-(Ci-Cig)ankun, (Ci-Cig)ranoankuntuo-(Ci-Cig)amkui,
(Ca-Cig)ranoankenmn, (Cr-Cig)ranoankunmi, rerepounkiiii-(Ci-Cig)anku,
apui-(C1-Cig)ankwn, (C3-Cr2)uuknoankuni-(Ci-Cig)ankm, (C1-Cig)ankokcu-
kapOoHm-(Ci-Crg)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-

ankui-(C1-Cig)ankui, um
octatok popmyisl -NRRP i -N=CRRY,

TIPHYEM B BBIIEYTIOMSHYTHIX 2 OCTaTKaX Kaxablil 13 octaTkoB R?, R® R° u
RY mesaBucumo apyr ot apyra osHauaer Bogopon, (Ci1-Ca)amkum, (C2-Ca)-
ankeHw1, (Cy-Cs)ankuuwn, OeH3WI, 3aMelleHHbIH OeH3wi, (QeHmn wim

3aMeIIeHHBIN (pEeHMI,

umi R* u R® Bmecte ¢ atomom N MoryT o6pa3oBbIBaTh 3-8-uleHHBIH
reTepPOLUKII, KOTOPBIN, TOMUMO aTOMa N, MOKET COAEpKaTh eLIe OAUH UIH
J1BA TOTIOJHUTEJbHBIX N€TEPOLUMKINYECKUX aroma u3 rpynnsl N, O u S, u
KOTOPBII SIBJSIETCSI HE3aMELIEHHBIM MJIM 3aMelleH OJHMM WiIu Oosee

octatkamu u3 rpymnisl (C1-Cs)ankuna u (C1-Cs)ranoankuna,

wm R° m RY Bmecre ¢ aromom C 03HAwaOT 3-8-usIeHHBIH
KapOOLMKIMYECKHIA WM TETEPOLMKINYECKUI OCTATOK, KOTOPBIH MOKET
conepskath 1 - 3 rereporukianueckux atoma u3 rpynmnsl N, O u S, npuuem
KapOOLMKIMYECKUH WM  TEeTePOLHKJINYECKHH  OCTaTOK  SIBJISIETCS
HE3aMELICHHbIM WJIM 3aMEIIeH OIHHM MM OOJjiee OCTATKaAMH W3 TPYIIIIbI

(C1-Cy)ankuna u (C1-Cs)ranoankuna,
m  o3Ha4aer yucyio ot O 7o 5,
u
p o3Hauaer 0, 1 wm 2.

Coenunennsi oOmeit Qopmynsr (I) oOpasyror comu myreM aoOaBieHUs

MOAXOAALIEH HEOPraHUYECKON WJIM OPraHUYECKOW KUCJIOTHI, HATIPUMEP, MUHEPAJIbHBIX



kuciot, kak, Hanpumep, HCl, HBr, H»SO4, H3PO4 nm HNOs, wim opraHudeckux
KUCJIOT, HanpuMmep, KapOOHOBBIX KHCIIOT, TAKMX KaK MypaBbHHAsl KUCIJIOTA, YKCYCHas
KUCJIOTA, IPOTIMOHOBAS KUCJIOTA, I1aBeJIeBast KUCIIOTa, MOJIOYHAs KUCJIOTA, CAJTMLIUIIOBAs
KUCJIOTA, WM CYJB(POHOBBIX KHCJIOT, TAKUX KaK pP-TOJYOJCYJIb(POKHUCIOTAa K TPYyIIe
OCHOBaHMH, TAaKUX KaK MUIEPUAMHO, MOP(GOJIMH WM MUPUANHO. DTH COJM B Ka4eCTBE
AHHMOHA COIEPIKaT COMPSHKEHHOE OCHOBaHUE KUCIOThL. COOTBETCTBYIOIINE 3aMECTUTEIIH,
KOTOpbIE TPENCTaBIEHbl B JEMPOTOHUPOBAHHON (opMme, Takue Kak CyJIb(POKHCIOTHIL
HEKOTOpBIE aMUMBI CYJb(POKUCIOT MM KapOOHOBBIE KHCIOTBI, MOTYT OOpa3OBBIBATH
BHYTPEHHHE COJIM C TPYIIAaMH, KOTOPbIE CaAMH MOTYT ObITb NMPOTOHHUPOBAHBI, Kak,
Hanpumep, amuHorpymmel. OOpa3oBaHHE COJIEH TakKe MOMKET MPOUCXOTUTH MO
IeWCTBUEM OCHOBaHUs coenuHeHust obuieit popmyer (I). Tlogxonammmu 0CHOBaHUAMHI
SIBJISTFOTCSI, HAIIPUMEpP, OPraHUYEeCKHE aMUHBI, TaAKHE KaK TPUAJKWIAMHH, MOPQOIHUH,
MUMEPUINH U MUPUIHH, a TAK)KE THIPOKCUABI, KapOOHATHI M THAPOKApOOHATHI AMMOHHUS,
IIETOYHBIX MM LIEJIOYHO3EMENbHbIX METAJUIOB, B YaCTHOCTH, THIPOKCHA HATPUs U
KaJusl, HaTpHUii- 1 KapOOHAT Kaius, a Takxke OMKapOOHAT HATPUS M Kaimusl. Y Ka3aHHBbIE
COJIM TIPEACTABISIFOT COOOM COEMUHEHMs, B KOTOPBIX KHCIBIH BOIOPOX 3aMEHEH
KaTHOHOM, TIOAXOJSIINM JJIsl IPUMEHEHHUS B CEIIbCKOXO3SIMCTBEHHBIX LENSAX, HAIIPHMED,
COJIM METAJUIOB, B YACTHOCTH, COJIU LIEIOYHBIX METAJJIOB MITH COJIH LIEIOYHO3EMENbHBIX
METaJUIOB, B YAaCTHOCTH, COJIM HATPUS U KajMs, WM TAKKe COJM aMMOHHs, COJNHU C
OpPraHUYECKUMH aMUHAMHU WUJIM COJIM YETBEPTHYHOIO aMMOHUS, HAIIPUMED, C KATUOHAMU
dopmymbr [NRIRURURM]' mpuuem kaxnerii u3 R! - RY mesaBucumo mpyr or apyra
IPENICTABISIET COOOH OPraHNUEeCKH OCTATOK, B YACTHOCTH, aJIKWJI, APUJI, APHUIIAIIKIIT W
ankujgapuil. Takxe CroJia OTHOCSTCS COJH aJKWICYJIb(OHHUS M aJKHUICYJIb()OKCOHUS,

takue kak coyu (C1-Cs)-rpuankuncyinbhonus u (Ci1-Ca)-TpHankuicyibhOKCOHUS.

B nanbueiimmem coemuaenus: Gopmyiel (I), uCHoab3yeMble B COOTBETCTBUU C

u300peTeHneM, U X COJIM Ha3bIBAIOTCS "'coenuHeHusiMu obteit ¢popmsl (1)".

[IpennoyTUTEIbHBIM NPEAMETOM H300pETEHHs! SIBISIFOTCS COENMHEHUs! OOIiei

¢dopmysl (I), B koTOpOIH

R! osHawaer reTepoapun, mNpUYEM TeTEPOAPUNLHBIH OCTATOK SBJIAETCS
HE3aMEIIeHHbIM WJIH 3aMelleH rajoreHoM, nuano, HUTpo, (Ci-Ce)ankmn,
(Cy-Co)ankenmn, (Cr-Cqankuami, (Cs-Cr)uuknoankmn, (Cs-C7)umkino-
ankeHw, (C1-Cy)ankokcu u (C1-Cq)ankunS(O)p, mpuueM ceMb Ha3aBaHHBIX

NOCJICAHHUMHU OCTATKOB ABJIAIOTCA HC3aMCIICHHBIMHA UJIN 3aMEIIICHBI OAHHUM



RZ

R3

R4

51

p

wi Oonee ocrarkamu U3 rpynnbl ranoreHa, 1uaHo, (Ci-Cs)ankokcu u

(C1-Cy)anxunaS(O)p,

03Ha4aeT BOAOPOI, rajioreH, nuaHo, HUTPo, (C1-Cq)ankmn, (C2-Cy)ankenun,
(C2-Cy)anxunmi, (C3-Co)umxmnoanku, (C3-Ce)rmkrnoankenu, (C1-Cq)ankokcu
u (C1-Cq)ankunS(O)p, mpuyeM yIOMsIHYyThIE TOCISTHUMH CEMb OCTaTKOB
SIBJISIFOTCSI HE3aMEIIIEHHBIMK HJTH 3aMEIeHbl OIHUM HIIH 0O0Jiee OCTaTKaMU

u3 rpymrbl rajorena, 1uaHo, (C1-Cs)amkokeu u (C1-Cq)ankunaS(O)p,
o3HauaeT Bonopon u (C1-Cs)anmkm,

osHadaer Bopopoxd, (Ci-Cie)ankun, (Ci-Cis)ramoankun, (Ci-Cis)umano-
anku, (C2-Cis)ankenmn, (C2-Cis)ankunamn, (Cs3-Crz)uknoanku, (C3-Ciz)-
ruktoankenu, apu, rerepoapu, (C1-Cis)ankokcn-(Cr-Cis)ankm, (C1-Cie)-
rajoankokcu-(C1-Cis)ankmn, (C1-Cig)ankoken-(Ci-Cig)ramoankun, (Ci-Cie)-
ankutuo-(Ci-Cie)amkmn, (Ci-Crs)ranoankuntino-(Ci-Cis)ankmr, (Ca-Cie)-
rajoankenut, (Cz-Cis)ranoankunmn, rerepounkimii-(Ci-Cie)amkun, apu-
(C1-Crs)anxmn, (Cs-Crz2)umknoankui-(Ci1-Cie)amkun, (Ci-Cis)amkokcu-
kapOoHm-(C1-Cis)ankmn, u (C1-Cie)ankokcnkapdormi-(Cs-Ci2 ) UKIOaTKHII-

(C1-Cis)ankunn,

o3HaudaeT 4yucjio ot 0 1o 4,

o3Hauaet 0,1 wmu 2.

B BroICIIEl cTerneHn NpEATIOYTUTEJIbHBIM TIPEAMETOM 1/1306peTeH1/151 SABJIAKOTCA

coenuHeHus odmei popmydsl (1), B koTopoi

RI

O3HAuaeT TreTepoapui, MNpPHYEM TIeTepOAPHILHBIA OCTATOK SBJISETCS
HE3aMCIICHHbIM HWJIM 3aMCIICH OAWH WIN 60Hee pa3 rajorecHoM, LHAaHO,
metuioM, stuiom, CF3, CF2Cl, CHyF, CHF,, OCH3, OCF3, SCH3, SOCHs3,
SO,CHs3 u SCF;3,

O3Ha4aeT BOAOPO, rayoreH, uano, metu, 3tuii, CF3, CF2Cl, CHyF, CHF»,

OCH3;, OCF3, SCHs, SOCH3, SO2CH;3 u SCFs,

o3navaet Bonopoa, CH>CH;3 u CH3,



R4

m

osHadaetr Bopopox, (Ci-Ciz)ankmn, (Ci-Ciz)ramoankun, (Ci-Ciz)umano-
ankwui, (C2-Crz)ankenmn, (C2-Crz)ankunam, (C3-Crz)auknoankmr, (C3-Crz)-
ukaoankenwt, apwi, rerepoapui, (Ci1-Ciz)ankokcen-(Ci-Cro)ankum,
(C1-Cr)ramoankokcu-(C1-Ciz)ankun, (Ci1-Ciz)amkokcu-(C1-Ciz)ramoanku,
(C1-Cr2)ankuntuo-(C1-Cr2)ankun, (Ci-Crz)ranoankuntio-(Ci-Ciz)anku,
(Co-Crp)ramoankenmn, (C2-Ci2)ranoankunmi, rereporukimi-(Ci-Ciz)anku,
apui-(C1-Cirz)ankun, (C3-Ci2)uuknoankun-(Ci-Ciz)ankun, (C1-Ciz)ankokcu-
kapOoHmI-(Ci-Cr2)ankun, u  (Ci-Crz)ankokcukapoonmi-(Cs-Ciz)uukio-

ankui-(C1-Crz)ankun.

ozHavaetr O, 1, 2 unu 3.

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

coennHeHus obmeit popmyisl (1), B koTopoi

Rl

O3HAaYaeT MUPUAWH-2-UJ, TUPUAUH-3-WI, NUPUIAUH-4-WUJI, NHUPA3UH-2-WJI,
NUpa3uH-3-wi, NUPUMHUINH-2-WI, TUPUMHUINH-4-WJ, NUPUMHIUH-S-WII,
NUpUAa3uH-3-wi, nupuaasud-4-uin, 1,3,5-trpuasun-2-un, 1,2,4-tpuaszun-3-
un, 1,2,4-rpuasun-5-un, 1,2,4-tpuasun-6-un, 1,2,3-tpuasun-4-un, 1,2,3-
Tpuasun-5-un, 1,2.4-, 1,3,2-, 1,3,6- u 1,2,6-okcAua3suHuII, U30KCA30JI-3-1Jl,
HM30KCa30JI-4-1jl, H30KCa30j-5-uj, 1,3-okcazon-2-mi, 1,3-okca3on-4-uim,
1,3-0Kca307-5-11, U30THUA30JI-3 -1, U30THA30JI-4-1J1, I30THA30JI-5-uj, 1,3-
tMa3on-2-un, 1,3-tuazon-4-un, 1,3-tuazon-5-un, 1H-nuppon-1-un, 1H-
nuppon-2-wn, 1H-muppon-3-un, ¢ypan-2-un, ¢ypan-3-un, THEH-2-WUI;
tuen-3-un, 1H-ummupazon-1-un, 1H-umunazon-2-un, 1H-umunazon-4-wum,
IH-umunaszon-5-un, 1H-nupaszon-1-un, 1H-nupazon-3-un, 1H-nupazon-4-
wn, 1H-nupason-5-un, 1H-1,2,3-tpuaszon-1-un, 1H-1,2,3-tpuazon-4-un,
1H-1,2, 3-tpuazon-5-un, 2H-1,2,3-tpuazon-2-un, 2H-1,2 3-tpuazon-4-u,
1H-1,2,4-tpuazon-1-un, 1H-1,2,4-tpuazon-5-un, 4H-1,2 4-tpuazon-3-ui,
1,2,4-oxkcamgmnazon-3-un, 1,2 4-oxcammazoin-S-mn, 1,3,4-okxcagua3on-2-ui,
1,2,3-okcamgnazon-4-un, 1,2,3-oxcagmazoi-S-mn, 1,2,5-okxcaguazon-3-mi,
1,3,4-tuaguazon-2-un, 1,3,4-tuaauazon-2-un, 1,2, 4-tuaguason-S-um,
1,2,4-tnaguazon-3-un, 1,2,5-tuaamazon-3-un,  1,2,5-tuaguason-3-ui,

1,2,3-tuaguazon-4-um, 1,2,3-Tuanuazon-3-uja,  KOTOPBIM  SIBJSETCA



R2

R3

u

m

HE3aMCIICHHbIM WJIN 3aMCILICH OAWH HNJIN 60Hee pa3 rajoreHoM, LUaHO,
metusioM, CF3, CF2Cl, CH,F, CHF>, OCH3, OCF3, SCH3, SOCH3, SO,CHj3
u SCF3,

o3Ha4aet Boxopon, ¢prop, xiop, Opom, fox, CN, merui, CFs, CF,Cl, CHF,
CHEF,, OCH3s, OCF3, SCH3, SOCH3, SO2,CH3s u SCF3,

o3navaet Bonopon u CHs,

O3Ha4YaeT  BOIOPO., (C1-Cro)ankmun, (C1-Cro)ramoankui, (Ci-
Cio)umanoanku, (C2-Cro)ankenun, (C2-Cro)ankunm, (C3-Co)UHKITIOATKIIL,
(Cs-Co)umknoankenm, apui, rerepoapul, (C1-Cro)ankokcu-(C1-Cio)amku,
(C1-Cro)ramoankokcu-(C1-Cro)ankun, (Ci1-Cio)amkokcu-(C1-Cio)ramoanku,
(C1-Cro)ankmnruo-(C1-Cro)ankun, (Ci-Cio)ramoankmntuo-(Ci-Cio)amku,

(C2-Cig)ranoankeHun, (C2-Cig)ramoanksm, rerepouuki-(C1-
Cro)ankxmn, apui-(Ci-Cro)ankmn, (Cs-Co)umknoankun-(Ci-Cio)ankmn, (Ci-
Cio)ankokcukapoonui-(Ci1-Cro)amkun u  (Ci-Cro)ankokcukapdormi-(Cs-

Co)umknoankui-(Ci-Cro)amku,

ozHavaet O, 1, 2 unu 3.

COBeleIeHHO 0COOBIM NpEeANOYTUTCIIbHBIM IMPEAMETOM I/1306peTeHI/I${ ABJIAKOTCA

coenuHeHus odmel Gopmyasl (I), B kKoTOpOit

R!  osnauaer rpynmer Q-1.1 — Q-1.59
/N N= =z I/,N NZ

| | N | | k|
Q-1.1 Q-12 Q-13 Q-1.4 Q-1.5
odi el eEEe g
N N Nx X cr
Q-1.6 Q-1.7 Q-1.8 Q-1.9 Q-1.10
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7 9 g ) )
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AN N X c— /X F\®/
O O O
Cl F
Q-1.26 Q-1.27 Q-1.28 Q-1.29 Q-1.30
F cl cl F
g
X AN AN N
\ \ ¢ \ \ S
S S
ci Ci F .
Q-131 Q-132 Q-133 Q-134 Q-135
N N N
AN
sgiegiegieglog
— S
" S s—N S
Q-1.36 Q-137 Q-138 Q-1.39 Q-1.40
N N
RGBTSR O gr
o) \_d N—O o /
(o)
Q-1.41 Q-1.42 Q-1.43 Q-1.44 Q-1.45
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N N N N N
YL OgLOgEGdintg
o—N \ o == == =
Q-1.46 Q-1.47 Q-1.49 Q-1.50

~ O O Y

Q-151 Q-152 Q-1.53 Q-1.54 Q-155
N N
/N N | Z | z |
A X "N
Q-1.56 Q-157 Q-1.58 Q-1.59
R?  osmauaer Bomopox, ¢rop, xmop, Opom, iton, muano, merun, CF3, CH,F,
CHF»,, OCH3s, OCF3, SCH3, SOCH3, SO,CHs u SCF3,
R?  o3Hawaer BOmOpOL,
R*  o3Hawaer BOXOPOX, METWN, STUJ, H-TIIPOIMJN, H3OMPONUN, H-OYTUI, H-

nentn, Gpenmn, 6ensnn, CH2(4-Cl-Ph), CHz(4-F-Ph), CH2(4-MeO-Ph), 2-

METOKCHITWI, TeTparuipodypaH-2-uia-MeTui, TeTparuapodypaH-3-ui-

METWJ, TETPAruApONUpPaH-2-UI-METUI, TeTParuiponupaH-3-ui-MeTul,

TeTParuponupaH-4-ua-MeTu, METHUITPONUOHAT-3-1JI, STHJINPONUOHAT-3-

1508 MeTHUJIaeTaT-2-ull, aTHUJAlLeTaT-2-1J, METHUJITTNBAIAT-2-UJI,
STUJITIABAJIAT-3-H1JI, METHJI-2-METUINPONAaHOoaT-3 -1, MeTun-2,2-
JVMETUIIIPOINAaHOAT-3-1Jl, STHJI-2-METHINPONAHOAT-3 -1, MeTum-2-

MPONAHOAT-2-UJl, STUJI-2-NIPONAaH0aT-2-UJl, METUJI-aleT-2- U1, STUJI-aleTaT-
2-ui1, MeTHJI-1-MeTHIILMKIIONpOnaHKapOoKecunar-2-mi,  3TWi-1-MeTun-
LIUKJIONPONAaHKapOOKCHIaT-2-ui1, 2-(JUMETUIIAMUHO)3THII, OKCETaH-3-1JI,
(3-metunokceran-3-ummernn, 2,2,2-rpudropstin, 2,2-mudTopsTin, 2-
¢dropatii, 2,2,3,3,3-neHTadpTOPIPONIII, TUKIOMPOMUIMETHN, |-IUKIIO-
MPOMUII-3THIL,

(1-MeTHI-UKIOTPOIHII )-METHII, (2,2-puxnopruKIo-

POMUI)-MeTUJI, (2,2-TUMETUI-LUKIIONPOIIII )-METHII, aJIJIHII, TPOMapTul,
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(npon-2-un-1-um), 2-xnopnpon-2-eH-1-un, 3-pennnmpon-2-un-1-numn, 3,3-

auxjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npon-2-eH-1-uj1, METUIIPOII-

2-uH-1-un, 2-metunnpon-2-ex-1-un, Oyr-2-eH-1-un, OyT-3-eH-1-u, OyT-2-

uH-1-mn, Oyr-3-uH-1-nn, 4-xnop-Oyr-2-un-1-un, 3-metun-Oyr-2-eH-1-n,

3-metun-0yr-1-en-1-un, (2E)-1-metunOyr-2-en-1-un, (E)-nenr-3-eH-2-un

HUJIn

(Z)-nenr-3-en-2-umn,

LUKJIO0Y TUIIMETHI,

NUKJIOIICHTUJIMETHII,

LUKJIOTEKCHUJIMETUJI, TeNnTaH-2-uj, u300yTui, 1,3-AIHOKCOIaH-2-UIMETHIT

um 1-3tun-5-merun- 1 H-nupaszon-4-meru,
m  o3Havaer O, 1, 2 unu 3.

UpesBbIyaitHO

SIBJISTEOTCSI coennuHenust ooment popmyosl (1), B koTopoit

0co0EeHHO

NpEANIOUTUTEIIbHBIM

R! o3nauaer rpynnst Q-1.1 — Q-1.59

MPEAMETOM

u300peTeHusl

/N N= = l//N N=
I I | | |
Q-1.1 Q-12 Q-13 Q-14 Q-15
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S N X Nx ™ cr X
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F crY X
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F Ny N | I
F N

Q-1.16 Q-1.17 Q-1.18 Q-1.19 Q-120
1§ T ] 4 4

X X X N X

F o] cl F
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1 (R*)m-ennn osnagaer rpynnsl Q-2.1 — Q-2.53

<

e

S

Cl

&

Q-2.1 Q-22 Q-23 Q-2.4 Q-2.5
Cl Br Br /@/
T L & T,
0Q-2.6 Q-2.7 Q-2.8 0Q-2.9 Q-2.10
RNl =hel
<o . <
Q-2.11 Q-2.12 Q-2.13 Q-2.14 Q-2.15
/@/ \@/ ~o
NC /O/ ©/
Q-2.16 Q-2.17 Q-2.18 Q-2.19 Q-2.20
o F F.O
P \Q/ /©/ £>|\° F 1 \©/ o’©/
.g o
Q-2.21 Q-2.22 Q-2.23 Q-2.24 Q-2.25
~ S F F.__S
i o O A A
<8 ? F
Q-2.26 Q-2.27 Q-2.28 0Q-2.29 Q-2.30
Cl Cl Cl Cl
B dhea bR
Cl |
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cl cl F F F
Y| o X
cl cl F \©/ F
Q-236 Q237 Q-2.38 Q-2.39 Q-2.40
F F o F
F \Q/ @( \ojg/ ] Y©/
Q-2.41 Q-2.42 Q-2.43 Q-2.44 Q-2.45
cl cl cl F F
FIF F F Cl cl
Q-2.46 Q-2.47 Q-2.48 Q-2.49 Q-2.50
Cl F Cl
F
Q251 Q-2.52 Q-2.53
R?  o3Hauaer BOmOpOL,
R*  o3Hawaer BOMOPOX, METWN, STHJ, H-TIPOIMJN, W3ONPONWI, H-OyTHI, H-

nentun, penun, 6ensun, CHy(4-Cl-Ph), CH»(4-F-Ph), CH»(4-MeO-Ph), 2-

METOKCUSTWI, TeTparuapodypaH-2-uia-MeTHI, TeTparuapodypan-3-mi-

METWJ, TEeTParuApONupaH-2-uiI-MeTWI, TEeTParuapOonupaH-3-ui-MeTul,

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

150 MeTHUJaleTaT-2-ul, aTUjaleTarT-2-ui, METHUJITINBANIAT-2-UJI,

2

STUJITIMBAIAT-3-H1JI, METHJI-2-METUINPOINAaHOoaT-3 -1, MeTum-2,2-

JVMETUIIPONAaHOAT-3-1Jl, STHUJI-2-METHINPONAHOAT-3 -1, MeTu-2-

MpONaHoaT-2-wi, 3THI-2-MPONAHOAT-2-WJ, METWI-aleTar-2-ujl, JSTHJI-

aneraT-2-wi, METHJI-|-MeTHINHUKIONponaH-kapOoKCunaT-2-ui, 3THiI-1-
METUJILHKJIONPONaHKapOoKkeniIaT-2-ui, 2-(IMMETHIIAMUHO )3THII, OKCETaH-

3-ui, (3-mMeTuiokceTaH-3-mwnMetud, 2,2,2-rpudropati, 2,2-1upTopaTul,



15

2-¢pTopatun,  2,2,3,3,3-neHTapTOPHPONUI,  LUKIONPONMIMETHI, |-

LUKJIONPONUI-3TII, (1-MeTUII-UHUKIONPOniT)-MeTiI, (2,2-TUXJIOPLUUKIIO-
IPOMUI)-MeTUI, (2,2-TUMETHUI-LUKIIONPOIIIII)-METHII, aJIJIHJI, TPONapril
(npon-2-un-1-umn), 2-xnopnpon-2-eH-1-un, 3-pennnnpon-2-un-1-numn, 3,3-
IUXJopnpon-2-eH-1-un, 3,3-auxmnop-2-¢rop-npon-2-ex- 1 -1, MeTUIporn-
2-uH-1-un, 2-metunmnpon-2-eH-1-wun, O0yr-2-eH-1-un, OyT-3-eH-1-un, OyT-2-
uH-1-un, OyTr-3-uH-1-un, 4-xnop-Oyr-2-uH-1-un, 3-meTun-Oyr-2-en-1-un,
3-metun-0yr-1-en-1-un, (2E)-1-metunOyr-2-en-1-un, (E)-nenr-3-eH-2-un
wi  (Z)-neHT-3-eH-2-W1, OUKJIOOYTHJIIMETHJ,  LIUKJIOTEHTHIMETHUI,
IUKJIOTEKCUJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-THOKCOTaH-2-UIMETIIT

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

B dactHOCTHM, 4Ype3BBIMANHO OCOOEHHO TMPEANOYTHTENBHBIM TMPEAMETOM

n300peTeHus ABISIOTCS coequHenne oomelt popmyisl (I), B koTopoi

R! oznagaer Q-1.1 — Q -1.59

JRCNdINeERey
Q-1.1 Q-12 Q-13 Q-1.4 Q-15
N N
N# N= N=
cdiediBedBedN:
N N cl X X
Q-16 Q-1.7 Q-1.10 Q-1.11 Q-1.12
/N Cl Z F Z /N Cl
| I I
X Ny Nao | II: N N/I
F N
Q-1.13 Q-1.14 Q-1.15 Q-1.17
] Qg @ 4
z | ™ ™ X
Nx
F cl ci
Q-1.19 Q-121 Q-1.22 Q-1.24 Q-125
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1 (R?)m 03Hauaer -penun o3Hauaer rpymmnsl Q-2.1 — Q-2.53
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o F Cl
I
Q251 Q252 Q-2.53

R®  o3Hauaer BomoOpoOx,

R* o3Hawaer BOZOPOX, METUN, 3TUJ, H-TIIPOIMN, H3OMPONUI, H-OYTHJI, H-

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

METOKCHUATHUII,

TeTparuapodypaH-2-uia-MeTHII,

TeTparuapodypaH-3-mi-
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METWJ, TETParuApONUpPaH-2-WI-METWI, TEeTParuapONUpaH-3-ujiI-MeTUl,

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

WL, MeTHujaleTarT-2-ui, aTUjauerar-2-ui, METHUJITTUBAIAT-2-UJl,
STUJINMUBAJAT-3-1JI, METHJI-2-METUJINIPONAHOAT-3- 11, MeTUI-2,2-
JUMETWIIPONAH0AT-3-Uj,  3TUJI-2-METUJIIPONAaHOoaT-3-ul, METHII-2-

NPOMAHOAT-2-Ujl, JTHI-2-IPONAHOAT-2-UJ, METWI-aleTar-2-ui, J3TUil-
aneraT-2-wi, MeTWJ- | -MeTHILUKIONPOnaHnKkapOoOKCunaT-2-ui,  3Tui-1-
METUJILMKJIONPONaHKapOoKeuiIaT-2-ui, 2-(IMMEeTHIIAMHHO )3THII, OKCETaH-
3-ui, (3-meTunokceran-3-mwimMerud, 2,2,2-rpudropaTi, 2,2-1udTopaThII,
2-¢propatui, 2,2,3,3,3-nmeHTadTOPIpONII, UKJIOMPONMUIMETHI, |-IHKIIO-
IPONUII-3THII, (1-MeTHI-UKIIOTPOIIHIT ) -METHI, (2,2-nuxnopIHKIIO-
IPOMUI)-MeTHJI, (2,2-TUMETUI-LUKIIONPOTIFII)-METHII, aJIJIHJI, TPOTapTHil
(mpon-2-un-1-mn), 2-xnopnpon-2-en-1-nin, 3-penunnpon-2-un-1-um, 3,3-
auxjopnpon-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, O0yt-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-un, 3-meTun-Oyr-2-en-1-un,
3-metun-0yr-1-en-1-un, (2E)-1-merunOyr-2-en-1-un, (E)-nenr-3-eH-2-un
wi  (Z)-neHr-3-eH-2-u1, OUKJIOOYTHJIMETHJ,  LIUKJIOTIEHTUIIMETHU,
LUKJIOTEKCHUJIMETUJI, TenTaH-2-uji, u300yTui, 1,3-A1HO0KCOIaH-2-UIMeTHI

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

OOmue omnpeneneHust OCTATKOB, NMEPEYNCIICHHbIC BbILIE WM MEPEYHCICHHbIE B
NPEANOYTUTENIbHBIX JHAMa30HaX, MPUMEHSIOTCS KaK K KOHEYHbIM MPOIYKTaM OOIei
¢dopmbr (I), Tak U, COOTBETCTBEHHO, K MCXOAHBIM MPOAYKTAM HJIH MPOMEKYTOYHBIM
NPOAYKTaM, HEOOXOAMMBIM JUJIsi MPOU3BOJACTBA B KAKJOM KOHKPETHOM Ciydae. JTH
OTpEeNeNIEH!Us] OCTATKOB MOTYT OBbITh IPOM3BOJIbHO OOBEAMHEHBI MEXKAY COOOH, a 3HAYHT,

" MCXKAY 3aJaHHbIMU MPEATTOYTUTCIIBHBIMU JHUAlla30HAMU.

OcoOblif UHTEpeC MPENCTABJISIOT, B YACTHOCTH, IO MPUYUHAM OOJiee BBICOKOTO
repOMLIMIHOTO AEHCTBUS, Jy4IIed CENEeKTUBHOCTH W/WIIM Jydiled pean3yeMOCTH,
coenuHeHHs] ykasaHHOW oOmed ¢opmynbr (I) wiM WX COMM B COOTBETCTBUU C
n300peTeHneM WJIH UX IPUMEHEHHE B COOTBETCTBHH C N300PETEHHEM, MPEICTABIIIOIIEe
0COOBIN UHTEPEC, TIIe OTACIbHBIE OCTATKH HMEIOT OTHO U3 MPEANIOYTHUTEIbHBIX 3HAYSHHH,

YHOOMSHYTBIX PAHEC WJIKM YKa3aHHbIX HUKE, WM, B YaCTHOCTH, TAaKUC COCAWHCHUs, B
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KOTOPBIX OAHO WU Ooinee YIOOMSAHYTBIX PaHEC NN YKAa3aHHbIX HUKE MPEANNOUTUTEIIbHBIX

3HAYECHUI BBICTYINIAIOT B KOM6I/IHaLII/II/I.

HpI/IMeHI/ITeJ'IbHO K COCAUHCHUAM B COOTBECTCTBUU C I/1306peTeHI/IeM MOACHAKOTCA
0603Haqu1/151, YIOMSIHYTBIC BBIIIEC U JAJICC HUKE. OHU SIBISIOTCS O6H_Iel/13BeCTHbIMI/I JJIA

crenuajanucTa 1 UMEKT, B HaCTHOCTH, 3HAUCHUS, NMOACHEHUEC KOTOPBIX IPUBEACHO HUXKE!

Ecnu He ompeneneHO MHa4e, TO, KaK MPAaBUJIO, IJsi 00O3HAUEHHS XMMHUYECKUX
IPYIIIT PUMEHSIETCS TO, YTO CBSI3bIBAHHE C KAPKACOM MITH OCTAJIbHON YaCThIO MOJIEKYJIbI
MPOXOAUT, COOTBETCTBEHHO, 4Y€pe3 HA3BaHHBIM MOCJIEIHUM CTPYKTYPHBIA 3JIEMEHT
paccMaTpuBaeMOll XHUMHYECKOH Tpymmbl, TO ecTh, Hampumep, B ciydae (Ci-Cg)-
AJIKEHUJIOKCH Yepe3 aTOM KHCJIOpoaa, U B ciyvae rerepormkini-(Ci-Cs)-anknna wim

MeO(0O)C-(C1-Cs)-ankmia COOTBETCTBEHHO Yepe3 aTOM yTrjiepona aJKUIbHOU IPYIIIbI,

CornacHo u300pereHHI0 "aNKWICYJIbGOHMI" O3HAYaeT - OTHENbHO WM Kak
KOMIIOHEHT XMMHMYECKOM TpPyNIbl - MPSIMOJUHEHHBIH WIM  Pa3BETBJIECHHBIN
ANKUIICY b OHIIL, TPENNOYTHTENBHO ¢ 1 - 8, mun ¢ 1 - 6 aToMamu yriepona, Harpumep,
(o He orparnumBasich 3TUM) (C1-Ce)-anknicynbhOoHUI, TAKOH KaK METHIICYIb(OHM,
STHICYIb(QOHWI, TnponuicynbGoHmI, |-MeTmdTIICYIb(pOHMI, OyTUICYIb(OHMI,
I-meTunnporuiacynbGoHMI, 2-MeTHINPOnHICYIbGOoHMI, 1,]1-TUMeTUISTUICYIB(pOHNT,
NeHTWICYIbGOHUN, |-MeTunOyTunCcyabPoHmI, 2-MeTunOyTuncynbGoHmI, 3-MeTui-
Oytuncynsdonmn, 1,1-gumernanponmicynbponmi, 1,2-TUMeTHIIpONICY b OHNI,
2,2-TUMETUIITIPOTTUIICY JIb( OHUJ, I-3TrnnponuiacynbGHOH, TeKCUJICYJIb() OHILI,
l-MeTunneHTIICYIbHOHUI, 2-MeTHIIEHTIIICYIb(GOHW, 3-MEeTUINEHTHICYIb()OHIII,
4-MEeTHIIIEHTUIICY b OHMJ, 1,1-numeTnnOyTHICY TbGOHUI, 1,2-mumeTnnOy -
cynbponun, 1,3-aumeTunOyTuicyaboHm, 2,2-TuMeTUIOy THICYIbGOHUI, 2,3 -TUMETHII-
oytuncynbhonwn, 3,3-guMmerunOyTuncynbGonm, 1-3TundyTrncynbGoHMW, 2-3TUII-
OyTuncyab(oHu, 1,1,2-TpuMeTHINPONUICY TG OHUI, 1,2,2-TpuMeTHUINpOnuI-

cynbhonm, 1-5Trn-1-mMerrunnponuincynbGOHMI U 1-3THIT-2-METUITIPONUIICY IbGOHILT.

CornacHo u3o0peTeHno "alKuITHO" 03HAYAET - OTHEbHO MJIM KaK KOMIIOHEHT
XUMHUYECKONH  TIpynmbel -  MPSIMOJUHENHBIH MM pPa3BETBJIEHHBIM  S-aJikui,
npeanouTuTeNibHo ¢ 1 - 8, wu ¢ 1 - 6 aromamu yriepona, Takoi kak (Ci-Cio)-, (C1-Ce)-
wm (C1-Cy)-ankuntuo, Hanpumep, (HO He orpaHmuuBasch 3TuM) (Ci1-Ce)-ankuiTuo,
TAKOM KaK METHJITHO, 3TUJITHO, MPOMWITHO, |-METWISTHITHO, OyTHATHO, 1-MeTHi-

MIPOMIITHO, 2-METUJIPONIIITHO, 1,1-TUMETHIdTUITHO, IEHTHITHO, |-MeTUIOyTHIITHO,
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2-MeTUJIOYTHIATHO,  3-METHJIOYTHIITHO, 1, 1-numMeTuanponuiITHO, 1,2-numertu-
OPOMUIATHO,  2,2-AUMETUINPONUITHO,  |-3TUINPONUIATHO, TEeKCUITHO, |-MeTun-
MMEHTUITHO, 2-METUJIIIEHTUIITHO, 3-METUINIEHTUITHO, 4-MeTUINEeHTUITHO, 1,]1-mumeTni-
Oytunruo, 1,2-numernnOyruntuo, 1,3-mumeTnnOyTuiruo, 2,2-1uMeTnioyTHITHO, 2,3-
OUMETHJIOYTHUITHO, 3,3-IUMeTHNOyTHATHO, |-3TUnOytuntuo, 2-stuinlyrtuiaruo, 1,1,2-
TPUMETUIIIPONUATHO, 1,2,2-TpUMeTUINPONUATHO, |-oTHN-1-MeTunnponuiTuo u 1-3Tun-

2-MEeTUIPONUITHO.

"Ankuncynbuann (ankuia-S(=0)-)", B COOTBETCTBUM C H300pETEHUEM, €CITU
WHOE HE OMNpeNeieHO B IPYrOM MeCTe, O3Ha4yaeT aJKWIbHbIE OCTATKH, KOTOPBIE
MPHUCOEeTMHEHBI K Kapkacy uepe3 S(= O)-, takue kak, wie (C1-Cio)-, (C1-Ce)- mu (C1-Cs)-
ankuncynbGuHWwI, HanpuMep, (Ho He orpaHnumBasch 3TuM) (C1-Ce)-ankuncynbunmn,
TAKOM Kak MeTHICYIb()UHWI, STHICYIbGUHII, NPONUICYIbGUHII, |-MEeTHIITHII-
cynbpunmn,  OyTWICYNbGUHII,  1-METUINPOMWICYIb(GUHII,  2-METHIIIPOIINI-
cynbpunmn,  1,1-pumermimdTUACYNbGUHWI,  NEeHTHICYIbpuHMI,  1-MeTunOyTui-
cynbpunmn, 2-metunOytuncyibpuann, 3-mermnOytuncynbpunnn, 1, 1-gumerni-
nporuicynbGUHWT, 1,2-IUMeTHINPONICYIbGUHII, 2,2-TUMEeTHIIIPOIHICY IbQUHIIT,
l->TrnnponuncynbGUHWI, TeKCHICYIbOUHUN, 1-MEeTUINEeHTWICYIbGUHII, 2-METHII-
NeHTWICYIbUHII,  3-MeTHINeHTWICYNbuHmI, 4-merunnenTricyiabguann, 1,1-
IUMETUIIOY THIICYIb(UHIIL, 1,2-gumerunOyTuncynbGuHUL, 1,3-numernnOyTui-
cynbGUHWI,  2,2-AUMEeTHIOYTHIACYIbGUHM, 2,3 -AuMeTniOyTHiIcynbuHmI, — 3,3-
IUMETHIIOY THICYIbGUHI, |-3TUnOytuncynspunmn, 2-3tunlytuicynsbunmn, 1,1,2-
TpumeTwnponuwicyibguamn, 1,2, 2-rpumerunnponuiacynbGunami, — 1-5Thi-1-merun-

NPOMUIICYIbGUHUT U 1 -3THII-2-METHITPONIICYTb() HIIT.

"ANKOKCH" O3HAYaeT aJKUJIbHBIM OCTATOK, CBSI3AHHBIN Yepe3 aTOM KHCIIOPOAa,
Hanpumep, (HO He orpaHnynBasich 3THM) (C1-Cs)-aIKOKCH, TAKOH KaK METOKCH, 3TOKCH,
MPOMOKCH, 1-MEeTHJIPTOKCH, OyTOKCH, |-MeTHITpPOMNOKCH, 2-MeTHinpornokcu, 1,1-
OUMETHIIITOKCH, TTEHTOKCH, |-MeTHUIOyTOKCH, 2-MeTUNOYTOKCH, 3-MeTHIoyTokcH, 1,1-
JUMETHINPOINOKCH, 1,2-TUMETUINPONOKCH, 2,2-TUMETUINPONOKCH, |-3TUJINPONOKCH,
TE€KCOKCH, |-METUJIMEHTOKCH, 2-METHJITIEHTOKCH, 3-METUIITIEHTOKCH, 4-METHJITIEHTOKCH,
1,1-numermnOyrokcu, 1,2-mumerwnOyrokcy, 1,3-mumMeTmnOyTokcH,  2,2-AWMMETHII-
OyTokcH, 2,3-nuMeTHI0yTOKCH, 3,3-TUMETHIOYTOKCH, 1-3THIOYTOKCH, 2-3TUIOYTOKCH,

1,1,2-tpumerunnponokcy, 1,2, 2-TpuMeTUINPONOKCH, 1-3Tuin-1-metunnponokcu u 1-

STHH-Z-MGTI/IHHPOHOKCI/I. AJNKEeHUJIOKCH O3HAYaeT AaJKEHUJIbHBIN OCTaTOK, CBSI3aHHBIM



21

4yepe3 aTOM KHUCJIOpOna, aJKHHHIOKCH O3HAa4YaeT aJKWHWJIbHBIA OCTAaTOK, CBSI3aHHBIN
yepe3 atom kuciopona, takohd kak (Cz-Cio)-, (C2-Ce)- mmm (C-Cs)-ankeHOKCH WU

(C3-C10)-, (C3-Cs)- unu (C3-Cs)-aJKUHOKCH.

" Ankokcukapoonun (ankun-O-C(=0)-)", ecinu MHOE HE OMpPENENeHO B APYroM
MecCTe: aJIKMWIbHbIE OCTATKH, KOTOPbIE IPUCOEANHEHBI K kKapkacy uepes -O-C(=0)-, Takue
kak (Ci-Cio)-, (Ci1-Cs)- wmmu (C1-Cs)-ankoxkcukapbonmn. KomudectBo aromoB C
OTHOCHTCSI K QJIKMJIbHOMY OCTaTKy B aJKOKCHKapOOHMJbHOH rpymme. [lo aHajgoruu
"aNKeHUJIOKCUKAPOOHMWT" U "aTKMHUJIOKCHUKApPOOHMN", €CTH WHOE HE OMPENeNieHO B
APYTOM MeCTe, COrJIACHO H300PETEHUI0 03HAYAIOT AJTKSHUJI- MJIH AJIKWHUJIbHbIE OCTATKH,
KOTOpBIE IPUCOeNUHEHBI K kKapkacy uepe3 -O-C(=0)-, takue kak (C2-Cio)-, (C2-Ce)- nnu
(C2-Cy)-ankenmnokcukapbonmn wm  (C3-Cio)-, (C3-Ce)- wmmu  (C3-Cy)-amxkuHumI-
okcukapOonun. KomudectBo atomoB C OTHOCUTCS K alIKEHUJIbHBIM HJTH aJKHHUIIbHBIM

OCTaTKaM B aJIKEHWJI- WIIH AJIKMHUIKapOOHMIIbHON TPyIIIIE.

Tepmun "apun" o3HavaeTt, nMpu HEOOXOAMMOCTH, 3aMEIIEHHYIO MOHO-, OM- WJIH
MOJULHUKJINYECKYI0 apOMATHYECKYIO CUCTEMY, NPEANOUTUTENBHO C 6 - 14, B 4aCTHOCTH,
¢ 6 - 10 aromamu konbua C, Hanpumep, peHWI, HaQTWI, aHTPWI, (HEHAHTPEHWI, U

aHAJIOTHYHBIM 00pa3oM, MPEANOYTHTENBHO (PeHumI.

Tepmur "npu HEOOXOOUMOCTH, 3aMELIEHHBbIH apun" Takke BKIIOYAeT
MHOTOLIMKJINYECKHE CHUCTEMBI, TaKUe€ KaK TeTparuApoHA(pTII, WHASHWI, WHIAHWI,
bnyoperwt, OudeHus, NMpuueM MeCTO MPUMBIKAHUS HAXOMUTCS Ha apOMaTUYECKOMN
cucreme. C TOYKHU 3pEHUSI CUCTEMATHKH, TEPMUH "apii1” 0OBIYHO TaK)Ke BKJIOYAET B CeOsi
TepMUH "mipu HeoOxomuMocTH, 3amelneHHblid (enun". I[lpenmodyruresnbHbie apwHll-
3aMeCTUTEIM TPENCTABISIOT COOOH 34ech, HampuMep, BOAOPON, TaJIOTEH, AJIKHII,
LUKJIOATIKUJI, [IUKJIOATKUIATKUJ, TUKJIOATKEHUJI, TAIOLMKIIOATKII, AJTKSHII, aJTKUHWUT,
apWJI, aPUJIAJIKIIL, TeTePOapPHJI, TeTEPOAPHIIATKII, TeTEPOLIUKIIIII, TeTEPOLMKIHIATKII,
ANKOKCHAJIKWJI, AJIKWJITHO, TaJIOAIKWIITHO, TaJIOAJIKUJI, AQJIKOKCH, TaJIOAJIKOKCH,
IIUKJIOAJIKOKCH, LUKJIOATKHIJIAJTKOKCH, ApHWJIOKCH, TeTepOAPUIIOKCH, AJKOKCHAKOKCH,
ANKUHWIATKOKCH, AJKEHUIOKCH, OHMC-aJKUJIAMHHOAIKOKCH, TPUC-[aJKWI|Crimi, Ouc-
[ankwt|apwicuni, Ouc-[amKui |aNKHICHINAT,  TPUC-[ ATKUJI |CUTHIAIKUHIIL,  aJIKHJI-
ANKUHII, TUKJIOATKUIAIKHHI, TaJOATKUIAKHHNI, TeTePOLUKINI-N-aJIKOKCH, HUTPO,
I{UAHO, aMIHO, AIKUJIAMHHO, OuC-aTKUIAMHHO, ANKIIKapOOHUJIAMIHO,
LUKJIOAJIKUIKApOOHHIIIAMIHO, apuiIKapOOHMIAMUHO, ANIKOKCUKaPOOHMIIAMUHO,

aJ'IKOKCI/IKap6OHI/IJ'IaJ'IKI/IJ'IaMI/IHO, apI/IJ'IaJ'IKOKCI/IKap6OHI/IJ'IaJ'IKI/IJ'IaMI/IHO, THAPOKCHU-
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KapOOHWJI, aJKOKCHKapOOHWJ, aMHHOKapOOHWII, aJKUIAMHHOKApOOHWII, ITHKJIOAJTKUII-

aMHUHOKapOOHMJI, OUC-ATIKHIIAMHUHOKAPOOHMII, TeTePOapUIIAIKOKCH, apPHIIAIKOKCH.

I'erepoumknnyueckuii OCTaTOK (TETEPOLUKIINII) COAEPKUT, MO KpaiiHel Mmepe,
OHO TeTEPOLMKINYECKOe KOJbLO (=KapOOLMKINYECKOe KOJBIO, B KOTOPOM, IO
MEHbILIEH Mepe, OAUH aTOM YIiepoja 3aMEHEH TIeTepOoaToOMOM, MNPEANOUYTUTENBHO
rerepoatomoM u3 rpymmnbl N, O, S, P), koTopoe SBIsETCS HACBHIIEHHBIM,
HEHACBIIIEHHBIM, YaCTUYHO HACBIIIEHHBIM WJIH FeTepOapOMATHUECKUM, U MOXKET ObITh
HE3aMELIEeHHbIM WM 3aMEIIEHHBIM, MPU 3TOM TOYKa MPUCOCIUHEHHUs PACIIONOKEHA Ha
atome kojbua. Ecu reTepoluKInYecKuil OCTaTOK WM TeTEPOLMKINYECKOE KOJIBIIO B
OTHENBHBIX CJIy4asX 3aMelIeHbl, OHO MOXKET OBbITh KOHIEHCHPOBAHO C JPYTUMH
KapOOLUKIMYECKIUMH HJTH TeTEPOLUKINIECKIMH KOJblIaMU. B ciiydae ¢ HeoOs13aTeIbHO
3aMEILIECHHBIM TETEPOLUKINIOM TaKXe BKJIIOYAIOTCS MYJbTHLUUKINYECKHE CHUCTEMBI,
Takhe Kak, Hampumep, 8-a3a-Ounukio[3.2.1]oktanmn, 8-a3a-Ouiukio[2.2.2]okTaHuI
wm 1-a3a-Ounmkio[2.2.1] rentmn. B ciydae ¢ HeoOsi3aTeNbHO 3aMELICHHBIM
FeTEPOLIMKIIAIIOM TAKXKE BKJIFOYAKOTCS CIUPOLIMKINYECKUE CUCTEMBI, KaK, Harpumep, 1-
okca-5-aza-cniupo[2.3|rekcui. 3a HUCKJIIOUEHHEM CIydyaeB, KOrja VYKa3aHO WHOE,
reTEPOLIMKINYECKOE KOJBLO MPEANOYTUTEBHO CONEPKUT 3 - 9 KONBLEBBIX aBTOMOB, B
YaCTHOCTH, 3 - O KOJBIIEBBIX aBTOMOB, U OJUH WX OoJiee, MPeArnoYTUTeapbHo 1 - 4, B
YaCTHOCTH, 1, 2 unu 3 rerepoaroMa B reTEPOLIUKINYECKOM KOJbLE, MPEANOYTUTENBHO U3
rpymnbl N, O, u S, nmpu 3TOM 1Ba aTOMa KUCJIOPOAA HE JOJDKHBI HEMOCPEACTBEHHO
COCEIICTBOBATH APYT C IPYroM, KakK, HallpuMep, C OIHUM rerepoaToMoM u3 rpymmsl N, O
u S 1- wm 2-, wmn 3-nupponunuaun, 3,4-nuruapo-2H-nuppon-2- wim 3-un, 2,.3-
nuruapo-1H-nuppon-1- wnu 2-, unu 3-, unu 4-, unu S-un; 2,5-guruapo-1H-nuppon-1-
i 2-, wnu 3-u, 1- unu 2-, unu 3-, unu 4-nunepuausud;, 2,3,4,5-TeTparuaponupuiui-
2- unu 3-, ik 4-, unu S-un, wim 6-un; 1,2,3,6-rerparugponupuant-1- unum 2-, wim 3-,
unu 4-, uma S-, wiu 6-u;, 1,2,3,4-rerparugponupuant- 1- unu 2-, unu 3-, uim 4-, uinu S-
, wim 6-wi; 1,4-gpurunponupuaus-1- unu 2-, unu 3-, unu 4-un; 2,3-qurugponupuanH-2-
Wiy 3-, Uy 4-, Wiy S-, win 6-wi;, 2,5-AuruaponupuanH-2- uiu 3-, uim 4-, Wiu S-, Win
6-ui, 1- wnu 2-, unu 3-, unu 4-azenanud, 2,3,4,5-rerparunpo-1H-azenun-1- unu 2-, unm
3-, wnu 4-, wnu S-, unm 6-, wnm 7-un, 2,3,4,7-rerparunpo-1H-azenun-1- wim 2-, unm 3-,
uim 4-, uimm S-, wiu 6-, uiu 7-ug; 2,3,6,7-rerparunpo-1H-azenun-1- unu 2-, unu 3-, uim
4-umn, 3,4,5,6-terparuapo-2H-azenun-2- unu 3-, unu 4-, wim S-, uiu 6-, unu 7-un; 4,5-

nuruapo-1H-azenun-1- wnim 2-, unu 3-, wmm 4-un; 2,5-nuruapo-1H-azenun-1- wim -2-,
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uimm 3-, iy 4-, win S5-, unm 6-, wnu 7-un;, 2,7-puruapo-1H-azenun-1- wim -2-, unn 3-,
nimu 4-wi;, 2,3-nurunpo- 1H-azenun-1- unu -2-, unu 3-, unu 4-, unu S5-, unu 6-, unu 7-ui;
3,4-puruapo-2H-azenun-2- unu 3-, uin 4-, unu S-, unu 6-, uim 7-un, 3,6-quruapo-2H-
a3enuH-2- Win 3-, wiu 4-, uwnu S-, i 6-, unu 7-un;, S,6-quruapo-2H-azenun-2- umm 3-,
umu 4-, unu S-, unu 6-, unu 7-un;, 4,5-nuruapo-3H-azenun-2- wnu 3-, unu 4-, unu S-, unm
6-, unu 7-wr, 1H-azenun-1- v -2-, wnu 3-, win 4-, win S-, win 6-, win 7-ui;, 2H-
azenuH-2- unu 3-, una 4-, unu S-, unu 6-, unu 7-wr, 3H-azenun-2- wnu 3-, vk 4-, uim
5-, wiu 6-, wim 7-un;, 4H-azenun-2- wnu 3-, unu 4-, unu S5-, unu 6-, wiu 7-un, 2- v 3-
okcosaHu (= 2- unu 3-terparunpodypanmn); 2,3 -auruapodypas-2- wiu 3-, uiu 4-, Win
5-un;, 2,5-purunpodypan-2- win 3-wui, 2- win 3-, win 4-okcanui (= 2- wi 3-, i 4-
TeTparuaponupanmn); 3,4-nuruapo-2H-nupan-2- vnu 3-, wiu 4-, win S-, wim 6-u;, 3,6-
nuruapo-2H-nupan-2- wnu 3-, unu 4-, unu S-, unu 6-wi;, 2H-nupan-2- wiu 3-, unu 4-,
uiu S-, win 6-wi;, 4H-nupan-2- wiu 3-, wnu 4-un, 2- unu 3-, uin 4-okcenanun, 2,3,4,5-
TETParupOOKCENUH-2- Win 3-, wid 4-, wim S5-, wim 6-, wim 7-un, 2,3,4,7-
TETParuipOOKCENUH-2- Wiu 3-, wid 4-, wim S5-, wim 6-, wim 7-un;, 2,3,6,7-
TETPAruiPOOKCENNH-2- WK 3-, WK 4-uj;, 2,3-AUrHAPOOKCENNUH-2- WIH 3-, Ui 4-, Win
5-, wnu 6-, unu 7-ui; 4,5-AUruaApOOKCENUH-2- WK 3-, Ui 4-uj;, 2,5-AuruapoOKCenuH-
2- unu 3-, unu 4-, unu S-, unu 6-, uau 7-uit;, OKCENnuH-2- Wiu 3-, uiu 4-, uiu S-, uiu 6-,
i 7-ui;, 2- unu 3-rerparuapotuogeHu; 2,3 -quruapoTuodper-2- uiu 3-, uiau 4-, uim
5-un; 2,5-nqurunporuoden-2- nnum 3-un;, rerparuapo-2H-tuonupan-2- wiu 3-, wiu 4-u;
3,4-nurunpo-2H-tnonupan-2- unu 3-, um 4-, wim S-, unu 6-un; 3,6-purunpo-2H-
TUOTIUPAH-2- Uy 3-, wiu 4-, unu S-, unu 6-wi;, 2ZH-tuonupan-2- unu 3-, win 4-, unu S-,
i 6-mi;, 4H-tuonupan-2- unu 3-, unu 4-ui. [lpennoyrurenbHbIMU 3-KOJIbLIEBBIMU U 4-
KOJIbLIEBBIMU I'€TEPOLIUKIIAMU SIBJISIFOTCS, HATIpuUMep, 1- uiu 2-a3upuanHui, OKCUPaHUI,
TUUPAHW, |- wim 2-, unu 3-a3eTUANHWI, 2- UK 3-OKCETaHW, 2- Uiu 3-tuetanui, 1,3-
AUOKceTaH-2-un. JlpyrumMu npumepamu "reTepouukinia” sBISIOTCS YaCTUYHO WU
MOJHOCTBIO TUAPUPOBAHHBIN TETEPOLIMKINYECKUN OCTAaTOK C ABYMsl Fe€T€pOaTOMaMH U3
rpynnel N, O u S, kak, Hampumep, 1- unu 2-, unu 3-, unu 4-nupazonuguHu;, 4,5-
nuruapo-3H-nupaszon- 3- unu 4-, unu S5-un, 4,5-pguruapo-1H-nupaszon-1- wiu 3-, unu 4-
, i S-wi, 2,3-pqurunapo-1H-nmupaszon-1- wnu 2-, unu 3-, wnu 4-, unu S-wui; 1- unu 2-, unu
3-, unu 4- umuaazoauauHu, 2,3-auruapo- 1 H-umunaszon-1- wim 2-, unm 3-, unu 4-ui;
2,5-nurunpo-1H-umunason-1- unu 2-, unu 4-, wnu S-un, 4,5-nurunpo-1H-umunason-1-
WM 2-, Wik 4-, uay S-uit, reKcaruiponupuaasul-1- wimm 2-, wnu 3-, unu 4-ui; 1,2,3,4-

27T

TeTparuaponupuaasul-1- wimu 2-, wim 3-, wim 4-, unua S-, wim 6-mwr;, 1,2,3,6-
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TeTparuaponupuaasul-1- wmu 2-, wim 3-, wim 4-, uau S-, wim 6-mwr;, 1,4,5,6-
Terparuaponupuaasul-1- wm 3-, wmwm 4-, wm  S5-, wm  6-un,  3,4,5,6-
TeTParuApoOnupuaasuH-3- unu 4-, unu S-wi;, 4,5-ITUruaponupuaasul-3- wiu 4-umi, 3,4-
TUTHIPONUPUNIA3UH-3- UK 4-, Ui 5-, unu 6-ui; 3,6-Auruaponupuaasul-3- uiu 4-uim,
1,6-nurunponupasus-1- unu 3-, unu 4-, unu S-, uan 6-UJ;, TeKCaruApONUPUMHUANH-]-
WU 2-, unu 3-, wnu 4-ui; 1,4,5,6-teTparugponupuMuauH-1- unm 2-, unu 4-, unu S-, unu
6-mr;, 1,2,5,6-teTparunponupuMuauni-1- wim 2-, unu 4-, wiam S5-, wnm 6-un;, 1,2,3,4-
TeTParuApoONnupuMuaul-1- wmu 2-, wiu 3-, wm 4-, wim S5-, wm 6-un;, 1,6-
OUTUAPONUPUMUANH-]1- unu 2-, wnu 4-, unu S-, unu 6-wxi;, 1,2-guruaponupumMuani-1-
uimm 2-, uink 4-, uim S-, uim 6-ui;, 2,5-qurugponupuMUanH-2- Uiy 4-, unu S-un; 4,5-
OUTUAPONUPUMUANH- 4-, WK S-, WK 6-ui;, 1,4-nuruaponupuMuans-1- win 2-, uinm 4-,
i S-, umm 6-wi;, 1- unu 2-, unu 3-nunepasuHud, 1,2,3,6-rerparuaponupasus-1- nnum 2-
, Wy 3-, uim S-, winu 6-wi; 1,2,3 4-tetparunponupasus-1- unu 2-, uim 3-, unu 4-, uiu
5-, w 6-un;, 1,2-murupponupasus-1- wiu 2-, wiam 3-, wim S-, wim 6-wr;, 1,4-
OUTHAPONUPA3UH-1- nnu 2-, unu 3-ui;, 2,3-AuruaponupasuH-2- wiu 3-, Wi S5-, unu 6-
W, 2,5-TUruaAponupasuH-2- win 3-ui, 1,3-auokconan-2- unu 4-, unu S-ug; 1,3-nuokcon-
2- unu 4-un; 1,3-quokcan-2- unu 4-, unu S-un;, 4H-1,3-nuokcun-2- unu 4-, unu S-, uim
6-wi; 1,4-nuokcan-2- wiu 3-, wiu S-, wiu 6-wi; 2,3 -quruapo-1,4-auokcun-2- unu 3-, unu
5-, wiu 6-ui;, 1,4-guokcuH-2- unu 3-uj; 1,2-nurtuonan-3- unu 4-un;, 3H-1,2-gutnon-3-
Wi 4-, v S-w;, 1,3-nurnonan-2- unu 4-wr, 1,3-qurnon-2- win 4-un;, 1,2-nurtuas-3-
um 4-wn;, 3,4-gurunpo-1,2-qutuns-3- uin 4-, unu S5-, unu 6-un, 3,6-nurunpo-1,2-
IUTUMH-3- Wik 4-uit; 1,2-mutuul-3- uiu 4-wr;, 1,3-gutuad-2- unu 4-, win S-uir;, 4H-1,3-
IUTHUWH-2- WU 4-, Win S-, uian 6-1ir, N30KCa30MuAuH-2- Win 3-, uinu 4-, uinu S-w;, 2,3-
TUTUAPOU30KCA30M-2- WK 3-, UK 4-, Wn S-uit; 2,5-Auruapon3okcasofn-2- win 3-, uin
4-, unu S-un; 4,5-quruapon3okcason-3- unu 4-, unu S-un; 1,3-0kca3onuauH-2- win 3-,
uiu 4-, unu S-ui; 2,3-aquruapo-1,3-okcaszon-2- wiam 3-, unu 4-, uwiu S-un; 2,5-quruapo-
1,3-okcazon-2- i 4-, wnim S-un;, 4,5-quruapo-1,3-okcazon-2- wim 4-, unu S-un, 1,2-
OKCa3WHaH-2- Wiy 3-, Wik 4-, unmu S-, unu 6-ui, 3,4-nurunpo-2H-1,2-okcasun-2- unu 3-
, Wiu 4-, unu S-, wnu 6-wui;, 3,6-nuruapo-2H-1,2-okcazun-2- unu 3-, uiu 4-, uinu S-, wiu
6-wi; 5,6-nurunpo-2H-1,2-okcasun-2- wiu 3-, unu 4-, unu S-, uiam 6-ui; 5,6-auruapo-
4H-1,2-okca3un-3- unu 4-, unu S-, unu 6-un;, 2H-1,2-okcazun-2- unu 3-, unu 4-, unu S-,
unu 6-un;, 6H-1,2-okcazun-3- unu 4-, unu S-, unu 6-un;, 4H-1,2-oxcazun-3- unu 4-, unu
5-, wu 6-ni; 1,3-0kcasuHan-2- win 3-, uwin 4-, wiu S-, unu 6-ui; 3,4-auruapo-2H-1,3-

OKCa3uH-2- WM 3-, WK 4-, uiu S-, wim 6-un;, 3,6-quruapo-2H-1,3-okcasun-2- nnn 3-,
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Wi 4-, unu S-, uim 6-ui, S5,6-nuruapo-2H-1,3-okcasun-2- unu 4-, unu S-, uiu 6-ui; 5,6-
nuruapo-4H-1,3-okcasun-2- unu 4-, wnu S-, wm 6-un;, 2H-1,3-okcazun-2- unu 4-, uim
S-, unu 6-un;, 6H-1,3-okcazun-2- unu 4-, unu 5-, unu 6-un;, 4H-1,3-oxkcazuu-2- umm 4-,
Wi 5-, uinu 6-uit;, MophonuH-2- unu 3-, wnu 4-u; 3,4-quruapo-2H-1,4-okca3zun-2- wiu
3-, unu 4-, unu S-, unu 6-un; 3,6-aguruapo-2H-1,4-okcazun-2- wnu 3-, unu S-, unm 6-uin,
2H-1,4-oxca3uH-2- umu 3-, uau S5-, wiau 6-mn, 4H-1,4-okxcasus-2- uiau 3-ui;, 1,2-
OKcazemnan-2- wid 3-, wid 4-, win S5-, unm 6-, unu 7-un;, 2,3,4,5-rerparuapo-1,2-
OKcazenuH-2- wiu 3-, una 4-, wiu 5-, unu 6-, unu 7-un;, 2,3,4,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, unu 4-, wimi 5-, unu 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, una 4-, wia 5-, unu 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, una 4-, win 5-, unu 6-, unu 7-un; 4,5,6,7-rerparuapo-1,2-
OKCa3enuH-3- win 4-, wiu S-, uiau 6-, unu 7-ui;, 2,3-nuruapo-1,2-okcazenus-2- uim 3-,
uiu 4-, unu S-, unu 6-, unu 7-un;, 2,5-quruapo-1,2-okcazenus-2- uiau 3-, uiu 4-, uiam S-
, Wy 6-, wnu 7-um;, 2,7-nuruapo-1,2-oxcazenus-2- uim 3-, uiau 4-, uim S-, uiau 6-, Win
7-uin; 4,5-nurunpo-1,2-okcazenus-3- win 4-, unu S-, unu 6-, unu 7-un; 4,7-guruapo-1,2-
OKCa3enuH-3- win 4-, win S-, unu 6-, unu 7-ui;, 6,7-nuruapo-1,2-oxkcazenus-3- uim 4-,
unu 5-, umu 6-, wnu 7-un;, 1,2-okcazenuH-3- wiau 4-, unu S-, unu 6-, unu 7-un; 1,3-
OKcaszenaH-2- wid 3-, wii 4-, wim S5-, unm 6-, unu 7-un;, 2,3,4,5-terparuapo-1,3-
OKCa3enuH-2- umm 3-, wii 4-, wim S5-, wim 6-, wim 7-un, 2,3,4,7-rerparuapo-1,3-
OKcazenuH-2- uimu 3-, unu 4-, wiu S5-, wiu 6-, wim 7-ux, 2,3,6,7-trerparuapo-1,3-
OKcazenuH-2- umu 3-, umu 4-, wiu S5-, wiu 6-, wiu 7-ux, 2,5,6,7-rerparuapo-1,3-
OKCa3enuH-2- uinu 4-, wim S-, unu 6-, unu 7-un; 4,5,6,7-terparuapo-1,3-okcazenuH-2-
uiu 4-, unu S-, unu 6-, unu 7-un;, 2,3-quruapo-1,3-okcazenun-2- wiau 3-, unu 4-, uiam S-
, WIu 6-, unu 7-un;, 2,5-quruapo-1,3-okcazenun-2- unu 4-, unu S-, uiu 6-, wiu 7-un; 2,7-
auruapo-1,3-okcazenun-2- unu 4-, unu S5-, wim 6-, wnu 7-un;, 4,5-nurunpo-1,3-
OKCa3enuH-2- win 4-, uin S-, unu 6-, unu 7-ui;, 4,7-nuruapo-1,3-okcazenus-2- wim 4-,
Wi S-, wiu 6-, unu 7-wi;, 6,7-auruapo-1,3-okcazenus-2- wiu 4-, Uiy S-, uiu 6-, unu 7-
un;, 1,3-okcazenun-2- unu 4-, unu 5-, unu 6-, uau 7-un;, 1,4-okcazenan-2- unu 3-, Uin
5-, unu 6-, unu 7-un; 2,3,4,5-rerparuapo-1,4-okcazenus-2- wiu 3-, Wi 4-, Win S-, unu
6-, unu 7-ui;, 2,3,4,7-rerparuapo-1,4-okcazenun-2- unau 3-, unu 4-, uiau S-, win 6-, Win
7-uin; 2,3,6,7-Terparuapo-1,4-okcazenun-2- wiu 3-, i S-, uiau 6-, uiu 7-umi;, 2,5,6,7-
TeTparuapo-1,4-okcasenun-2- wiu 3-, Ui S-, wiu 6-, unu 7-ui;, 4,5,6,7-rerparunpo-1,4-
OKCa3enuH-2- Wik 3-, Wik 4-, uiu S-, unu 6-, unu 7-ui, 2,3-auruapo-1,4-oxkcazenus-2-

i 3-, win S-, unu 6-, unu 7-un;, 2,5-quruapo-1,4-oxcazenus-2- uiau 3-, uiu S-, uim 6-
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, wmm 7-un;, 2,7-nuruapo-1,4-okcasenus-2- win 3-, uaud S-, unu 6-, wim 7-un;, 4,5-
auruapo-1,4-okcazenus-2- unu 3-, wiu 4-, unu S-, unu 6-, unu 7-un, 4,7-nurunpo-1,4-
OKCa3eNnuH-2- Ui 3-, WM 4-, uiu S-, unu 6-, uiau 7-un;, 6,7-auruapo-1,4-okcazenuH-2-
Wiy 3-, Wik 5-, unu 6-, unu 7-un; 1,4-okca3enuH-2- Wik 3-, WK S5-, uian 6-, Wik 7-uI,
W30TUA30JUANH-2- UM 3-, WU 4-, WK S-Ui; 2,3-AUruapon30TUa3oi-2- uiu 3-, uiu 4-,
WM 5-UJ; 2,5-IUruaAponu30THA30-2- UK 3-, WK 4-, uian S-wui; 4,5-TUuruaponu30Tuasod-
3- uwmu 4-, unu S-un; 1,3-tuazonunus-2- wiu 3-, win 4-, unua S-un; 2,3-guruapo-1,3-
TUA30J-2- WK 3-, Ui 4-, unu S-wui; 2,5-quruapo-1,3-tuazon-2- wiau 4-, unu S-ui; 4,5-
auruapo-1,3-tnazon-2- unu 4-, unu S-wui; 1,3-tuasuHan-2- wiu 3-, uinu 4-, Win S-, uin
6-wi; 3,4-nurunapo-2H-1,3-tnaszun-2- wnu 3-, uiu 4-, unu S-, unu 6-uin; 3,6-quruapo-2H-
1,3-tuasun-2- unu 3-, i 4-, unu S-, uiau 6-ui; 5,6-auruapo-2H-1,3-tuasun-2- unu 4-,
um 5-, wiu 6-un;, 5,6-nuruapo-4H-1,3-tuasun-2- unu 4-, uau S5-, wim 6-un, 2H-1,3-
TUA3WH-2- Wi 4-, unu 5-, unu 6-ui;, 6H-1,3-tnazun-2- unu 4-, wim 5-, unu 6-ui;, 4H-1,3-
TUA3UH-2- UK 4-, Wiu S-, uiau 6-ui. JlpyruMu npuMepamMu “reTepoLUKInIa‘ ABISIOTCA
YAaCTUYHO WJM TMOJHOCTBIO TUAPUPOBAHHBIA TIETEPOLMKIMYECKUN OCTaTOK ¢ 3
rerepoaromamu u3 rpynmsl N, O u S, kak, Hanpumep, 1,4,2-110KCaA30AUANH-2- WA 3-,
unu S-un; 1,4,2-nuokcazon-3- unu S5-un; 1,4,2-nuokcazuHan-2- unu -3-, uim S-, uiu 6-
ui, 5,6-nurunpo-1,4,2-nuokcasus-3-, unu S-, unu 6-ui; 1,4,2-anokcasus-3-, uiu S-, Win
6-wi; 1,4,2-nuokcazenan-2- wiu 3-, Win S5-, unu 6-, unu 7-un;, 6,7-quruapo-SH-1,4,2-
IUOKCA3eNuH-3-, WK S-, uiu 6-, wnu 7-ui;, 2,3-aqurunpo-7H-1,4,2-nuokcazenun-2- umu
3-, wnu S-, i 6-, unu 7-un;, 2,3-nuruapo-SH-1,4,2-nunokcazenus-2- unu 3-, uiau S-, unm
6-, wiu 7-um, SH-1,42-muokcasenuH-3-, win S-, wim 6-, unm 7-wir, TH-1,4,2-

OUOKCca3enuH-3-, win S5-, win 6-, win  7-un.  CTPyKTypHBIE TPUMEPHL, MpU

HeO6XOI[I/IMOCTI/I, AOMOJIHUTEIIbHO 3aMCUICHHDBIX M'ETCPOLUKIIOB TAKXKE MMPHUBEACHDBI HUXKE!
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BOAOPOAOM, TaJIOrCHOM, AJIKWUIIOM, TaJIOAJIKHIIOM, THAPOKCH, AJIKOKCH, HUKJIOAJKOKCH,
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APUJIOKCH, AJIKOKCHAJIKUJIOM, aJKOKCHUAIKOKCH, IHKJIOATKUJIOM, TaJOLUKIOANKUIIOM,
apuiIoMm, APUIIATTKUATIOM, reTepoapuiom, reTEPOLIMKIIAIIOM, AJNIKEHUJIOM,
ANKWIKAapOOHUJIOM,  LHKJIOAJKIJIKAPOOHUJIOM,  apUIKapOOHIJIOM,  TeTepOoapui-
KapOOHUJIOM, aJIKOKCUKAPOOHUIIOM, THAPOKCHKAPOOHUIIOM, [IMKJIOATKOKCHKAPOOHHIIOM,
LMKJIOAJIK MJTAJIKOKCUKAPOOHHUIIOM, aJTIKOKCHKAPOOHUIIAJIKUIIOM, apHIIAJIKOKCHKAPOOHIIIOM,
ApUIANKOKCUKAPOOHMTANIKUIIOM, aJKHHUJIOM, QIKUHHJIAIKUIOM, AJKUJIAJKHHUIOM,
TPUC-ANKWJICUIUIAIKMHIAJIOM, HHUTPO, aMHHO, I[MAaHO, TaJl0aIkOKCH, TaJioaKHITHO,
ANIKUJITHO, THAPOTHO, THUAPOKCHAJKHUIIOM, OKCO, TETePOAPHIIANKOKCH, apHIIAJIKOKCH,
TeTEPOLIUKIIMIANKOKCH, T€TEPOLMKIMIAIKUITHO, T€TEPOLMKIMIOKCH, TeTEPOLUKITUAITHO,
TeTePOAPHIIOKCH, OMC-aJIKHIAMIHO, aJKHJIAMUHO, [IUKJIOATKHUIAMUHO, THAPOKCUKAPOOHHII-
ANKUJIAMHUHO,  aJIKOKCHKapOOHHWNIAJIKHIIAMHHO, apHIaJKOKCHKapOOHHUIANKIII-AMUHO,
ANTKOKCUKAPOOHMTATKWI(QTKUT)aMUHO, aMUHOKAPOOHUJIOM, aJIKHJIAMHUHOKApOOHUJIOM,
OnC-aTKUIIAaMUHOKapOOHMIIOM, LUKJIOATKUIAMHHOKAPOOHIIIOM, THAPOKCHKAPOOHIIIATKIII-
AMHUHOKapOOHHIIOM, AIKOKCUKapOOHMIATKUIIAMIHOKaPOOHUIIOM, ApUIIATIKOKCH-

KapOOHMITATIKMIIAMHUHOKAPOOHHIIOM.

Ecnu ocHOBHOE BelecTBO "3aMelleHo OOHUM WK 0ojiee OcTaTKaMU" U3 CIIUCKA
OCTaTKOB (= rpyIra) Wik YHHBEPCATIbHO OMPENeSIEHHOM IPYIIIbI OCTATKOB, TO B KAYKIAOM
cnyqae OTO BKJIIKOYACT O)IHOBpeMeHHOe 3aMCIICHUEC HECKOJIBKUMHU OANHAKOBBIMU I/I/I/IJ'II/I

CTPYKTYPHO Pa3IuYHbIMHU OCTATKAMHU.

Ecnu p€db HUACT O HYaCTUYHO WU MOJHOCTBKO HACBILICHHOM a30THOM
reTePOLUKIIE, TO OH MOKET OBITb CBSI3aH C OCTAJIbHOM 4YaCThIO MOJIEKYJIbI KaK 4€pe3

YIJIepOH, TaK U uyepe3 a3oT.

B kauectBe 3amecTuTenell 3aMELICHHOTO TIeTePOLMKIMYECKOro OCTaTKa
PacCMaTPUBAIOTCSl YIOMSIHYThIE HHU)KE 3aMECTHTEM, B JOMOJHEHHE TakkKe OKCO U
trokco. Okcorpynmna B kadecTBe 3aMecturenss B atome C Koiblia B TaKOM Cllydae
O3HAYaeT, HampuMep, KapOOHWJIBHYIO IPYIIY B I'€TEPOLIMKINYECKOM Kouible. Takum
00pa3oM, MPeANnOYTHTENILHO TAKKe BKJIFOYEHBI JIAKTOHBI U JJakTaMbl. OKCOTpyIIna MOXKeT
TaK)ke BO3HHMKATh HA arOMax TIeTepOLMKINIA, KOTOpPble MOIYT CYIIeCTBOBaTb B
pa3IMYHBIX CTEMEHsX OKHUCIeHHUs, Hampumep, npu N u S, u 3areM 00Opa3oOBbIBATb,
Hanpumep, nyxsanenTHbie rpynnbl N(O), S(O) (Taxke cokpaenHo SO) u S(O); (Takxke
cokpameHHo SO2) B rereporukiandeckoM kosble. B cinyusae rpynm —N(O) u —S(O),

COOTBCTCTBECHHO, BKJIKOYUCHDBI oba OHAaHTHUOMEpPA.
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CornacHo m300peTeHn0 TepMUH "reTepoapiul”’ 03HAYaeT reTepoapoOMaTHIECKIe
COEAMHEHUs], TO €CTh MOJHOCTBK) HEHACBILIEHHBIE ApOMATUYECKNUE MeTEPOLUKINIECKIE
COEIMHEHMs], TPEATIOUTUTENBHO S-7-4JIeHHbIE KOJbLA ¢ 1 - 4, mpennoytuTensHo 1, 2 unm
3 ONMHAKOBBIMHM WJM PAa3JUYHBIMU TeTepoaroMami, npenmnodytutenbHo O, S umm N.
CornacHo 300peTeHHIO reTepoapuIIbl MPEACTABISOT coO0l, Hanpumep, 1H-muppon-1-
wi, 1H-muppon-2-un; 1H-nuppon-3-un;, ¢pypan-2-wn;, GypaH-3-ui, THEH-2-WI;, THEH-3-
un, 1H-umunazon-1-un;, 1H-umugazon-2-wn, 1H-umunazon-4-un; 1H-ummpazon-5-u;
1H-nupazon-1-un;, 1H-nupaszon-3-un;, 1H-nupazon-4-un;, 1H-nupason-5S-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-rpuazon-3-un, 4H-1,2.4-
Tpuazon-4-un, 1,2 4-oxcanuazon-3-un, 1,2,4-oxcaguazon-S-un, 1,3,4-oxcanuazon-2-ui,
1,2,3-okcamnazon-4-un, 1,2,3-oxkcamgmazon-5-mia, 1,2,5-oxcamnazon-3-mil, a3enuHmI,
NUPUANH-2-WI, TNUPUAMH-3-WI, NUPUAWH-4-WJI, MHPA3UH-2-WI, NUPA3UH-3-UJI,
MUPUMUIUH-2-WJI, TUPUMUANH-4-WUJ1, TUPUMUANH-S-WI, TUPUAA3UH-3 -1, TUPUAA3UH-4-
un, 1,3,5-tpuasun-2-un, 1,2,4-rpuasun-3-un, 1,2,4-tpuasun-5-un, 1,2,4-rpuasus-6-umn,
1,2,3-tpnazun-4-un, 1,2 3-tpuasun-S-un, 1,24-, 1,3,2-, 13,6- u 1,2,6-okcazunun,
HM30KCa30JI-3-1J1, H30KCa30/I-4-1J1, H30KCca30J-5-ui, 1,3-okca3on-2-ui, 1,3-okca3on-4-u,
1,3-oxcaz0m-5-uj, U30TUA30J-3-UJl, U30THA30I-4-UJI, U30TUa30-5-ui, 1,3-THazon-2-um,
1,3-tuazon-4-un, 1,3-tuazon-5-un, 1,3,4-ruanuaszon-2-un, 1,3,4-ruaguazon-S-unu, 1,2,4-
THanua3on-S5-un, 1,2, 4-tnanmazon-3-un, 1,2,5-tmaguaszon-3-wmn, 1,2,5-tuaguason-3-ui,
1,2,3-tmaguazon-4-un, 1,2, 3-tuagua3on-5-uja,  OKCENMWHWJ,  THenuHwn, 1,2.4-
tpuazononun u 1,2 4-nuazenunun, 2H-1,2,3,4-rerpazon-5-un, 1H-1,2,3,4-rerpazon-5-
un, 1,2,3,4-okcarpuazon-S-un, 1,2,3,4-tuatpuaszon-S-un, 1,2,3,5-okcarpuason-4-un,
1,2,3,5-tnatpuazon-4-wn. I'eTepoapriibHble TPYIIBI COTIACHO H300PETEHHUI0 MOTYT
OBITH JOTOJIHUTEIBHO 3aMEIIeHbl OHUM HJTU 0OJiee, OJUHAKOBBIMU HJTU PAa3IMYHBIMU
octatkamu. Ecim faBa cocegHUX aroMa yrjepoja BXOAST B COCTaB  JAPYroro
apOMAaTHYECKOro  KOJIbIIa, TO OHH MPEACTABISIOT COOOH  aHHETUpPOBAaHHBIE
reTepoapoMaTHYEeCKIe CUCTEMBI, TAKHE KaKk OEH30KOHIEHCUPOBAHHBIE HJIM MHOTOKPATHO
AHHEJIMPOBaHHbIE rerepoapoMartbl. [IpennmoyYTUTENbHBIMU — SABJISIKOTCS, HANpUMED,
XUHOJIUH (HampuMep, XUHOJIUH-2-WJI, XUHOJIHH-3-WI, XUHOJUH-4-WUJI, XUHOJWUH-5-HI,
XUHOJIMH-0-HJI, XUHOJIMH-7-HJI, XUHOJINH-8-1JT); N30XUHOJMH (HapuMep, N30XHUHOJH-
I-un, W3OXUHONUH-3-UJ, W3OXUHOMUH-4-UJI, HU30XUHOJUH-5-UJI, WU3OXUHOJUH-O-WII,
W30XUHOJIMH-7-WUJI, W30XHHOJWUH-8-WJT), XWHOKCAJIWH, XWHA30JMH, LWHHOJIWH, 1,5-

Hadrupunus, 1,6-vadTupunaun; 1,7-HadTupunuy; 1,8-HadTupunun; 2,6-HadTUPUANH,
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2,7-nadrupunns; GuanasvH; MUPUIONHPAZUH, MUPUIONHUPUMUINH, TUPUAOTUPHIA3ZHH,;
Pteridine; nupumunonupumuany. IIpumMepamu rerepoapuia Takxke sIBJSIFOTCA S- Win 6-
YIeHHblE OEH30KOHIEHCHPOBaHHbIe Konbla u3 rpynmnsl |H-unnon-1-una, 1H-unnon-2-
una, 1H-uapon-3-una, 1H-unnon-4-una, 1H-unpon-S-una, 1H-uanon-6-una, 1H-uag0m1-
7-una,  1-Oensodypan-2-una, 1-OGensodypan-3-una, 1-6enzodypan-4-mma, 1-
Oenzodypan-5-una, 1-6en3opypan-6-una, 1-6enzodypan-7-una, 1-6eH3oTropeH-2-una,
1-6en3otroden-3-una, 1-6ensornoden-4-una, 1-6enzornopen-S-una, 1-6eHzoTuodeH-
6-una, 1-Oenszoruoden-7-una, 1H-unnazon-1-una, 1H-unnason-3-una, 1H-unnazomn-4-
wia, 1H-wapazon-5-uma, 1H-unpnazon-6-mna, 1H-wmupazon-7-wna, 2H-wmHpmazon-2-una,
2H-nnpazon-3-una, 2H-unpazon-4-una, 2H-unnazon-5-una, 2H-unpazon-6-una, 2H-
uHAa301-7-mna, 2H-m3oungon-2-una, 2ZH-uzounpon-1-uma, 2H-uzoungon-3-uma, 2H-
nzouHpon-4-una, 2H-uzounnon-S-una, 2H-uzounnon-6-una, 2H-uzoungon-7-una, 1H-
Oensumunaszon-1-uma, 1H-Oensumumason-2-una, 1H-Gensumupazon-4-una, 1H-
Oensumunazon-S-unma, 1H-Oensumumazon-6-una, 1H-OGensumunpazon-7-uma, 1,3-
Oen3okcason-2-una, 1,3-6enszokcazon-4-una, 1,3-0enzokcazon-5-una, 1,3-0eH30Kca301-
6-una, 1,3-Oen3okcazon-7-una, 1,3-Oenztuazon-2-una, 1,3-O6enstuaszon-4-una, 1,3-
Oenstuason-S-una, 1,3-0eH3tuazon-6-una, 1,3-6en3ruazon-7-una, 1,2-6eH31U30Kca30J1-3-
una, 1,2-0eHzusokcason-4-una, 1,2-OeH3u3okca3on-5-una, 1,2-OeH3U30KCa30J-0-1a,
1,2-0eH3u3okcason-7-una, 1,2-0ensuszoruason-3-una, 1,2-0eH3uzornazon-4-una, 1,2-

OeH3U30THAa30JI-5-1ia, 1,2-0eH3u30THa30/-6-1una, 1,2-0eH31u30THA301-7-1Ja.

Tepmun "ranoren" o3Hauaet, Hanpumep, ¢rop, xnop, Opom mn ion. Ecim stor
TEPMHUH HCTOJB3yeTCs IJisi 0003HAYEHHUsT OCTaTKa, TO "rajoreH" O3HadaeT, Harpumep,

aToM ¢Topa, xJjiopa, OpomMa uiu Hona.

CornacHo u300pereHHo, "alkuia"' O3HAYaeT HACHIIIEHHBIA YIJIEBOIXOPOIHBIN
OCTaTOK C MPSIMOH MJIM Pa3BETBJICHHON OTKPBITOH LETIbIO, KOTOPBIN MPH HEOOXOIUMOCTH
3aMeIleH ONMH WM Oojiee pas, M B MOCIEIHEM ClIydae Ha3bIBACTCS "3aMELICHHBIM
ankwioMm". IlpeanodrurenbHbIMU 3aMECTUTENSIMU SIBIISIIOTCS ATOMBI FaJION€HAa, aJKOKCH-,
raJIOaJIKOKCH-, LIMAHO-, AJKUJITHO-, TaJIOAKUITHO-, HJIOAJKWII-, AJKOKCHKapOOHHII-,
TUAPOKCUKAPOOHMII-, TE€TEPOLMKIIU-JI, TeTapuil-, apujil-, aMHHO- WJIM HHUTPOTPYIIIIEL,
0COOEHHO MPEANOYTUTENbHBIMH SIBJISTFOTCS. METOKCH, METHII, (PTOPAJIKIII, IUAHO, HUTPO,
¢rop, xop, Opom miu toxn. [IpucraBka "mo" Takxke BKIFOUAET KOMOMHALIMIO PA3JTUYHBIX

AJIKWIBHBIX OCTATKOB, HAITPUMEP, METUJI(STHI) WIH STUI(METHI).
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"Tamoankun", "-ankeHun" u "-ankuHUI" O3HAYAET YACTHUYHO HWJIM IMOJHOCTBIO
3aMEeLEeHHbIA OAMHAKOBBIMU MJIH PA3JIMYHBIMU aTOMaMH TaJIOT€Ha aJIKWII, aIKEHUJT WJIH

AJIKUHWII, HaAIIpUuMeEp, MOHOTaJIOaJTKNJI (: MOHOFaJ'IOFeHaJ'IKI/IJ'I), KaK, Hanpumep,

2

CH,CH:CIl, CH2CH:Br, CHCICH3, CH>Cl, CH,F; nepranoankun, kak, Hanpumep, CCl3,
CCIF,, CFCly, CF,CCIF,, CF,CCIFCF3; nonuranoankui, kak, Hanpumep, CH>CHFCI,
CF,CCIFH, CF,CBrFH, CH>CF3; npu 5TOM TepMHH Neprajoajkuil TaKKe BKJIIOYAET B

celst mepTOpaNKIII.

"T'anoankokcu" mpencrasisier coboii, nHanpumep, OCF3;, OCHF,, OCHyF,
OCF,CF3, OCH2CF3; u OCH2CH:Cl; To ke caMoe OTHOCHTCS K TAJIOATKEHIITY U APYTUM

OCTaTKaM, 3aMCIUICHHBIM I'aJIO'CHOM.

Tepmur "(C1-C4)-anxun", mNpUBEOEHHBII B KadecTBE IpUMepa, O3HAYaeT
COKpalleHHoe O0O3HaueHue "MPsIMOJIMHEHHBIA WU pa3BeTBICHHbIM ankuin' ¢ 1 - 4
aTOMaMH yTIJepoa, COOTBETCTBYIOLINM AWANa3oHy aisi aToMoB C, TO €CTh BKIIFOYAET
ocratku 1-mpormn, 2-nporwi, 1-Oytwm, 2-OyTwi, 2-METHINPOIMI WA TPET-OyTHIL
OO1mme ankuIbHbBIE OCTATKU C OOJIBIINM YeM yYKa3aHHbIN Auana3zon aroMoB C, Hanpumep,
"(C1-Ceq)-ankmn", COOTBETCTBEHHO, TAK)Ke BKJIIOYAIOT aJKWUJIbHBIE OCTATKU C TPSIMOH
LEeNbl0 WJIN pa3BeTBIIEHHbIE € OonpmuM KojuuecTBoM atomMoB C, TO ecTh, B

COOTBETCTBHUU C IPUMEPOM, TAKKE aJKUJIbHbIE OCTaTKH ¢ S 1 6 aromamu C.

3a UCKITIOYEHHUEM CJTydaeB, KOI/la YKa3aHO MHOE, B CIIy4ae C YrieBOAOPOIHbIMU
OCTaTKaMU, TAKUMH KaK AJIKUJIbHBIC, AJIKEHUJIOBBIE U aJIKMHUJIBHBIE OCTATKH, & TAKXKE B
cly4ae CO CJIOXKHBIMM OCTaTKaMM, HU3LIUE YIJIEPOAHBbIE CTPYKTYpPhI, Hanpumep, ¢ 1 - 6
aTOMaMM yrjiepoja WM B ClIy4dae C HEHACBIIIEHHbIMU TpynmamMu ¢ 2 - 6 atomamu
yIJIepoaa, NPeanOYTUTENIbHBIMU SIBJISIIOTCSl aJIKUJIbHBIE OCTATKU, a TAKXKe B Clydae CO
CJIO’KHBIMH OCTaTKaMHM, TAKUMH KaK aJIKOKCH, TaJOAJIKUI U T. ., HAIPUMEP, METUJI, STHIL,
H- WJTA U30TPOITUIL, H-, U30-, TPET- WU 2-OyTHII, MEHTUJI, TeKCUJI, KAK H-Te€KCHJI, U- TeKCHIT
v 1,3-quMeTnnOyTHII, TEenTHNIbI, TaKhe Kak H-TenTwi, |-merwnrekcumn u 1,4-
OUMETHIINIEHTIJT,  AJKeHWJI- W aJIKHHWJIOCTATKU  OOO3HAYAalOT  BO3MOJKHBIE
HEHACBILEHHbIE OCTATKHU, KOTOpPbIE€ COOTBETCTBYIOT AJKWJIbHBIM OCTaTKaM, KOTOpPbBIE
OTJIMYAKOTCS TEM, UTO OHU COAEPIKAT, IO MEHbLIEH Mepe, ONHY ABONHYIO WIH TPONHYIO

CBA3b.

Tepmun "ankeHun", B YaCTHOCTH, TakXe BKJIIOYAET NPSAMOJIUHENHbIE WU

Pa3BETBJICHHbIE YIJIEBOJOPOAHBIE OCTATKU C OTKPBITOI LETIbIO, UMEIoLIHe OoJiee ONHOM
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IOBOMHOM CBsi3H, Takue Kak 1,3-Oyranuenun u 1,4-neHTagueH, HO TAKKe aJlJICHIIbHbIC
WIA KyMYJICHUJIbHBIE OCTaTKU C ONHON wian Oojee KyMyJHPOBAaHHBIMU JBOHHBIMHU
CBsI3IMH, Kak, Hampumep, amieHun (1,2-npomaguenun), 1,2-Oyragmenun u 1,23-
NIEHTATPUEHI. AJIKEHUJT O3HAYAEeT, HAIPUMEpP, BUHUJI, KOTOPBIA MPU HEOOXOAMMOCTH
MOXKeT OBITh 3aMeIleH JPYTUMHU aJKWJIbHBIMH OCTaTKaMH, Hampumep, (HO He
orpannunBasich 3TuM) (Cz-Ce)-aNkeHW1, TaKOW KaK STEHM, |-TpOMeHu, 2-pOneHuI,
I-metumarenun, 1-Oyrenun, 2-0ytenwn, 3-Oytenwn, 1-metwi-1-nponenun, 2-meTui-1-
NponeHus, |-meTun-2-nponeHusn, 2-MeTWI-2-NPONeHus, |-NEeHTEeHUs, 2-NEeHTEHWI,
3-nenTeHwn, 4-nienteHwn, 1-metwn-1-Oyrenun, 2-merun-1-Oyrenwn, 3-mertwn-1-
Oyrenun, 1-merun-2-OyreHws, 2-meTwin-2-OyTeHun, 3-MeTwn-2-OyteHwn, 1-merun-3-
Oytenun, 2-metun-3-OyteHwn, 3-metun-3-Oyrenwn, 1,1-numerun-2-nponenun, 1,2-
auMeTui-1-nponenus, 1,2-pumerun-2-nponeHwn,  1-3Tun-1-nponenun,  1-3tun-2-
MPONEHUI, |-reKCeHm, 2-reKCeHus, 3-reKCeHu, 4-rekCeHun, S-rekcenu, 1-metun-1-
MEeHTEHW, 2-MeTuJI- | -ieHTeHu, 3-MeTui-1-nentenun, 4-meTun-1-nearennn, 1-mMetTu-
2-TIeHTEHWJ,  2-METUN-2-TIEHTEHWJ,  3-MeTUI-2-TIeHTeHuJ, 4-MeTujI-2-TIeHTeHUII,
I-mMetun-3-neHTeHua,  2-MeTUN-3-MIEHTeHUN,  3-MeTWi-3-neHTeHus,  4-metun-3-
MeHTeHWN, 1-MeTua-4-neHTeHu, 2-MeTUN-4-NeHTeHWI, 3-MeTU-4-TIeHTEeHW, 4-MeTHJI-
4-nenrenwn, 1,1-mumermn-2-6yrenwn,  1,1-numernn-3-Oyrenwn,  1,2-mumerwn-1-
oyrenun, 1,2-mumermn-2-0ytenwn, 1,2-numerun-3-Oyrenmn, 1,3-gumerw-1-OyTeHun,
1,3-numerun-2-6yternn,  1,3-agumerni-3-Oytenun, 2,2-numerui-3-Oytenwn, 2,3-
aumeTu-1-0yrennn, 2,3-numernn-2-0yreHun, 2,3-auMeTwi-3-0yTeHun, 3,3-TuMeTHII-
1-6yrenun, 3,3-numetni-2-Oyrenun, 1-atun-1-Oyrenwmn, 1-3Tun-2-0yrenun, 1-3Tui-3-
Oyrenwn, 2-3Twi-1-0yrenwn, 2-3tui-2-0yrenun, 2-3tun-3-0ytenun, 1,1,2-tpumerun-2-
nponeHus, 1-3tun-l-merun-2-nponenun, 1-3tun-2-metun-1-nponenun u  1-sTun-2-

METHUJI-2-TIPONIEHUIT.

Tepmun "ankuHuI" TakXKe BKJIOYAET MPSMOJUHENHbIE WM pPa3BETBICHHBIE
YTJIEBOIOPOMHBIE OCTATKH C OTKPBITOH IEMbIO, UMEIOIHe OoJiee OHON TPOWHOH CBS3H
WA TakXke ¢ OAHOH win Oojiee TPOWHBIMH CBS3SIMH M OOHOHN ik Oojiee TBOWHBIMU
CBsI35IMH, Kak, Harpumep, 1,3-Oyrarpuenun wim 3-neHtes-1-uH-1-un. (C2-Cs)-AnkuHun
O3HA4UaeT, HampUMep, STUHWI, |-nponuHwi, 2-npornuHm, |-Oytunwn, 2-OytunHmi, 3-
OyTuHWI, 1-MeTUN-2-IPONUHII, 1-NIeHTUHW, 2-IEHTUHILI, 3-TIEHTUHW, 4-TIeHTHHI, 1-
MeTHI-2-0yTuHWI, 1-MeTwin-3-0yrunami, 2-Metuin-3-0yTunm, 3-metw-1-0ytunnn, 1,1-

OUMETUI-2-TIPONUHUT, |-3THi-2-nponuHMI, |-reéKCUHWI, 2-FeKCUHUJ, 3-TeKCUHWI, 4-
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TEKCUHWJ, S-TeKCUHUJ, |-MeTUN-2-NMeHTUHuJ, |-MeTuia-3-neHTuHun, |-metun-4-
MEHTUHWII, 2-METUJI-3-TIEHTUHWI, 2-MeTUN-4-MIEHTUHWI, 3-METUJI- | -IeHTUHWUI, 3-MEeTUII-
4-nieHTUHWI, 4-MeTwI- | -neHTHHII, 4-MeTun-2-nearunud, 1, 1-numernn-2-0ytunnn, 1,1-
auMeTuin-3-Oytunau, 1,2-numernn-3-0ytunun, 2,2-aAuMeTwi-3-0yTHHI, 3,3-TuMeTHII-
1-6ytunmn, 1-otun-2-6ytunmn, 1-oTun-3-Oytunun, 2-3tun-3-OytunHun u 1-sTmn-1-

METHJI-2-IPOMUHUIL

Tepmun "uuknoankun" o3Ha4aeT KapOOLMKINYECKYIO HACBIIIIEHHYHO KOJIbLIEBYIO
CHUCTEMY C TMpPENNoYTHTENbHO 3 - 8 KombleBbiMd C  aroMamu, HampUMEPOM,
LUKJIONPONUJIOM,  HHUKJIOOYTHJIOM,  LUKIONMEHTHJIOM  WJIH  LUKJIOT€KCHUJIOM,
JOTIOJTHUTEJIBHO 3aMEIIEHHBIMHU, MPU HEOOXOMMMOCTH, MPEANOYTUTEBHO BOIOPOIOM,
AJIKWJIOM, QJIKOKCH, IIHaHO, HUTPO, AJKHIJITHO, TAJOAJKUITHO, TaJIOT€HOM, aJIKEHUJIOM,
ANIKMHHUJIOM, TaJIOAJIKUIJIOM, aMHUHO, aJIKMJIAMUHO, OMCaJKUJIAMIHO, aJIKOKCUKapOOHWT,
TUAPOKCUKAPOOHWII, apHITaIKOKCHKapOOHHI, aMUHOKapOOHMII, aJIKMIIAMUHOKapOOHHMI,
UKJIOANIKUIaMHHOKapOoHI. B ciydae, mnpu HeoOXOOUMOCTH, 3aMEIIEHHOTO
LUKJIOANIKUAJIA, TaK)KE€ BKJIFOUEHBI IUKINYECKHE CHCTEMbl ¢ 3aMECTHTENISIMH, MpPUYEeM
3aMeCTHUTEIN C JBONHON CBS3bIO B LUKJIOAJIKHIBHOM OCTaTKE BKIIOYAIOT, HAMPHUMED,
ANIKUJIMICHOBYIO TPYIY, TaKyl Kak MeTHIuAeH. B ciydae, mpu HeOOXOAMMOCTH,
3aMEIIEHHOTO LMKJIOAJKMIA, TaKXKe BKJIIOYEHbI MOJULUKINYECKHe amu(aTudeckre
cUCTeMbl, Kak, Hampumep, Ounmkio[l.1.0]0yran-1-un, Ounmkio[l.1.0]0yTan-2-w,
ounmkio[2.1.0]nenran-1-un, Ounukno[ 1.1.1]nenran-1-un, 6urmkno[2.1.0nenTan-2-un,
ounmkio[2.1.0JmeHTaH-5-u, ourmkno[2.1.1]rexcu, Oounmkno[2.2. 1] rent-2-u,
Oounmkio[2.2.2Jokran-2-wi, Ounmkio[3.2.1]okran-2-mi1, Ouukio[3.2.2 |HoHaH-2-uI,
aJaMaHTaH-1-un1 M ajgamMaHTaH-2-UJ, a TakXKe CHUCTeMbl, Kak, Hampumep, 1,1'-
ou(tmknonponun)-1-u, 1, 1'-Ou(LUKIOTIPOITHIT )-2-HJT. BripaxeHue "(C5-Cr)-
IUKJIOANIKMJI"' O3HA4YaeT COKpaleHHOe OOO3HAYEeHHE IUKJIOANKuiIa ¢ 3 - 7 aToMamu

yriepoaa, B COOTBETCTBUU C AUAIIA30HOM, YKAa3aHHBIM IJI aTOMOB C.

B cnyuae 3aMeleHHOrO UUKIOATKUJIA CIHPOLMKIHYECKHE anupaTudecKkue
CHUCTEMBI TAKKE BKJIFOUAIOT, KaK, Hanpumep, cnupo[2.2 Jnent-1-un, cnupo[2.3 Jrexc-1-u,

crinpo| 2.3 Jrekc-4-un, 3-crimpo[2.3 Jrekc-5-uin, criupo| 3.3 JrenT-1-wn, criupo[3.3 JrenT-2-wt.

"[{uknoanKkeHUI" O3HaYaeT KapOOLHMKINYECKYI0, HEApOMATHUYECKYIO, YaCTUYHO
HEHACBIIIEHHYIO KOJIbLIEBYIO CUCTEMY, IPEANOUYTHTENBHO ¢ 4 - 8 aroMamu C, Hanmpumep,
l-umknoOyrennn,  2-uMKkIOOyTEHWN,  |-IUKJIONEHTEHW!I, 2-IUKJIONEHTeHIW, 3-

LUKJIONEHTeHUJ, WU 1-IIUKJIOreKCeHWI, 2-IUKJIOTeKCeHMII, 3-LMKJIOorekceHumu, 1,3-
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LUKJIOTEKCAAUCHU, WM |, 4-IIUKJIOTeKCaAUueHU], IMpUYeM Takke BKIHOYEHBI
3aMECTUTENIM C JABOWHON CBSI3bI0O B LUKIOAIKEHUIBHOM OCTAaTKe, HampuMep,
aNKUJIJIEHOBAsl TPYIIA, Takas Kak MeTHIuAeH. B ciydae, mpu HeoOXxomaumocTw,
3aMEIIEHHOr0 [UKJIOANKEHNIA, COOTBETCTBYIOIIMM 00pa30oM NMPUMEHSIOTCS MOSCHEHUS

K 3aMEIIEHHOMY LUKJIOAJIKUITY.

Tepmun "ankunupen", Hampumep, Takke B ¢opme (Ci-Cio)-ankununeHa,
O3HA4YaeT OCTATOK YIVIEBOJOPOAHOIO OCTaTKa C MPSIMOM WUJIM Pa3BETBIECHHON OTKPBITOU
LETbIO, CBSI3aHHOTO JBOMHOW CBsA3bl0. Ilo cBOell mnpupoge B KauecTBE MecCTa
MPUCOCIMHEHUS AJKUJIUACHA BO3MOXKHBI TOJBKO TIOJIOXKEHHUS B PaCcCMaTPUBAEMOM
OCHOBHOM BEII[ECTBE, B KOTOPBIX JBa aToMa H MOTyT ObITh 3aMEHEHbBI JBOWHOMN CBS3BIO,
octatkamu siBisitorcst, Hanpumep, =CHz, =CH-CH3, =C(CH3)-CH3, =C(CHs3)-C2Hs nnn
=C(CyH5)-C,Hs. LluknoankuanaeH o3HadaeT KapOOIMKIMYECKHH OCTATOK, CBSI3aHHBIN

IIBOMHOMU CBSI3bIO.

"HacTH4HO (PTOPHPOBAHHBIA ANKHMJ"' O3HAYAET HACBILICHHBIN YIJIEBOAOPOA C
NPSIMON MIJIM PA3BETBIICHHON LIEMbIO, KOTOPBIH OAWH WM OoJiee pa3 3aMelneH GTopom,
NpUYEM COOTBETCTBYIOIINE aTOMBI (PTOpa MOTYT HaXOAUTHCS B KAUECTBE 3aMECTUTENEH
Ha OJTHOM WJIH OoJiee pa3jMyHBbIX aTOMax yriepoja B YIJIEBOJOPOIHON IETH C MPsIMON
WM pa3BeTBIeHHON uenbto, kak, HanpuMmep, CHFCH3, CH,CHzF, CH2CH,CF3, CHF,,
CH,F, CHFCF,CFs.

" ANKOKCHANKUI" O3HA4YaeT OCTaTOK, CBSI3aHHBIN uepe3 aJKWIbHYIO TPYMIy, a
"aJIKOKCHAJIKOCH" O03Ha4aeT aJKOKCHAJKIJIbHBII OCTaTOK, CBS3aHHBIA dYepe3 aToM
KUCJIOpO/a, Harpumep, (HO He OrPaHUYUBASICh 3TUM) METOKCUMETOKCH, METOKCHUITOKCH,

STOKCUSITOKCHU, METOKCHU-H-TTPOITUIIOKCH.

"Apunankun" o3Hayaer "OCTaTOK, CBSI3AHHBIM C AJKWIBHOHW TPymmon”,
"reTepoapunaikui’ O3HAa4YaeT TIeTepOAapUIIbHBIM OCTATOK, CBSI3aHHBIM C alKWJIBHOM
IPyMNIoi, 1 "reTepoLUKINIIAIKUI" O3Ha4aeT reTepOLMKINIbHBIN OCTaTOK, CBA3aHHBIN C

AJIKUJIBHOU TPYIIION.

"LlUKIOaNKUIANKUI" O3HA4aeT CBA3aHHBIA 4epe3 AJKWIbHYKH TIpyIHmy
LUKJIOANKUIbHBIA  OCTaTOK,  Hampumep, (HO  He  OrPaHUYUBAACH  OTHUM)
LUKJIONPOMUIMETH]I, LUKJIOOYTUIMETIJI, LHUKJIONEHTUIMETH]I, LHUKJIOTeKCHIMETHUII,
I-mmuxnonponwisT-1-ui, 2-nukiaonponuwiaT-1-ui, 1-nuknonponuinpon-1-umn, 3-nukio-

MPONUIIIPOI- 1 -1t
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""anouukyioankun” O3Ha4aeT YacTUYHO WM TOJHOCTBIO  3aMELICHHbIN
OJMHAKOBBIMM WJIM PAa3JIMYHBIMU aTOMaMH rainoreHa, kak, Hanpumep, F, Cl u Br, wn
rajoaJKIJIOM, Kak, Hampumep, TPU(PTOPMETUIIOM WIH AUPTOPMETHIIOM LMKJIOAJIKHUII,
Harpumep, 1-gropuuknonpon-1-un, 2-propuuknonpon-1-un, 2,2-mudropruknonpon-1-
wi, l-¢propuuknolyr-1-un, 1-rpudropmermniukmnonpon-1-mwi,  2-TpuTOpMETHI-
uukygonpon-l-un, 1-xjgop-uuknonpon-l-un, 2-xpopuukionpon-l-uwn, — 2,2-muxiop-

uktonporn-1-ui, 3,3 -1 TopuuKIo0yTHII.

CornacHo wu300peTeHNI0 "TaJOAJIKUITHO" O3HA4YaeT - OTHAEIbHO WM Kak
KOMIIOHEHT XUMHUYECKONH TIpynmbl - TMPSAMOJUHENWHBIM WM pa3BeTBIEHHBIH S-
raJIOTeHAJIKWIL, MPEANOYTUTENBHO € 1 - 8, mnu ¢ 1 - 6 aTomamu yriepona, TaKOW Kak
(C1-Cg)-, (C1-Cs)- unu (C1-C4)-ranoankuintuo, Hanpumep, (HO He OrpaHUYHMBASICh STUM)
TpudropmeTnnTHO, NeHTadTOPITHATHO, HUdTOp™MeTHI, 2,2-nudTopsT-1-nnruo, 2,2,2-

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

Ecnu coenuHeHHMs TOCPEACTBOM BOIOPOJHOTO CIBUra MOTYT OOpa3OBBbIBATH
TayTOMEPBI, KOTOPBIE CTPYKTYPHO (HOpMabHO He ObLIH OBl OXBa4YeHbI 001IEeH (HopMyIToi
(I), To 3TH TayTOMEPHI, TEM HE MEHEE, BKJIIOUYEHBI B ONpEAeNieHNe COSIUHEHUsT o0Imei
¢dopmel (I) cormacHo H300PETEHHIO, €CJIN TOIBKO MPEIMETOM PACCMOTPEHUS HE SIBJISIETCS
KOHKpETHBIH Tayromep. Tak, Hampumep, MHOTHME KapOOHMJIbHBIE COCAMHEHUS MOTYT
IPUCYTCTBOBaTh Kak B KeTopopme, TaKk U B €HOJBbHOH (opme, mpuuem obe (Hopmbl

OXBAaTBIBAIOTCS ONpeAesieHneM coenHerus oomei ¢popmysr (I).

B 3aBHCHUMOCTH OT THIIA U CBS3HM 3aMECTHTENIeH coeuHeHus1 ooei popmy.sl (1)
MOTYT TPHCYTCTBOBaTh B BHIE crepeom3omepoB. Hacrosmmas obmas ¢opmyna (1)
BKJIFOYAET B Ce0s1 BO3MOXKHBIE CTEPEOM30MEPBI, KOTOPBIE ONMPENeSIFOTCS HA OCHOBAHUHU

CBOEH  KOHKPETHOW TpexXMepHOH (oOpMbI, Kak, HalpUMep, SHAHTHOMEPHI,

>
nnactepeomepsl, uzomepel Z u E. IlpucyrcTBytor, Hampumep, ogHa wiu Oojee
AJIKEHWJITPYIII, COOTBETCTBEHHO, MOTYT BCTPEYAThCs nuacrepeomMepsl (n3omepsl Z u E).
[TpucyTcTBYIOT, HampuMep, OAMH WU OoJiee aCUMMETPHUYECKHX aTOMOB VIJIepona,
COOTBETCTBEHHO, MOT'YT BCTPEYaThCsl SHAHTHOMEPHI U 1uactepeomepbl. CTepeon3omepsl
MOJTy4ar0T U3 CMecel, BO3HUKAIOIUX B MPOLECCE MOJMy4YeHUs], OOBIMHBIMU CIOCO0aMu
pasnmeneHus. Xpomarorpadudyeckoe pas3ieleHHe MOXKHO  BBINOJHATH Kak B
AHATUTUYECKOM MacmTade sl  ONpedeNieHHss HSHAHTHUOMEPHOrO W30BITKA WK

IMacCTePeOMepHOro M30bITKA, TaK W B MPENapaTUBHOM MaciuTade Ui IMOTyYeHHs

UCTIBITYEMbIX OOpa3loB [Js1 OMOJOTHMYECKUX HCMbITaHUH. Tak ke CcTepeoru30OMepbl
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MOXHO MOJy4aTb CCJICKTUBHO NYTEM MNPOBCACHUSA CTCPCOCCICKTHUBHBIX peaKum‘/'I C
HUCITIOJIB30BAHUEM OIITUYCCKU AKTHUBHBIX NCXOOHBIX MaTEepUuaioB I/I/I/IJ'II/I
BCIIOMOTATEJIbHBIX BeIecTB. TakuM oOpa3om, n3oOpeTeHne Takke OTHOCUTCS KO BCeM
cTepeou3oMepaM, NpeaycMoTpeHHbM oO1el ¢opmysoii (I), HO He yKa3aHHBIM B HX

KOHKPETHOH cTepeodopMe, a TAKKE UX CMECSM.

Ecnu coenuHeHuss mosy4arOT B BHUAE TBEPABIX BEINECTB, UX TAKXE MOXKHO
OYUCTUTh TOCPEACTBOM NEPEKPUCTAIUIM3ALMU WU BbiBapuBaHus. Eciu oTaenbHbie
coenunenws (I) HeNb3s yAOBIETBOPUTENBHO OCTYTHBIMU TIOJYYUTh ONTUCAHHBIMU HUXKE

croco0aMH, UX MOJIYYAKOT MyTeM AepUBaTH3AMH APYTUX coenrHenuit (I).

B cBsi3u ¢ BeI€neHNEM, OYUCTKON U Pa3felIeHuEM CTEPEON30MEPOB COSTMHEHNI
obmeit ¢opmyner (I) paccmaTpuBarOTCsT CHOCOOBI, KOTOPbIE XOPOIIO H3BECTHBI
CMeLHATNCTaM B PAMKaX aHAJIOTHYHBIX CIy4aeB, HANpUMep, GrU3ndecKue MeTO b, TaKKe
KaK KPUCTAJUIM3ALUs, Xpomarorpaduyueckue MeTonbl, B OCOOEHHOCTH KOJIOHOYHAS
xpomarorpadpus u BOXX (Beicokass KHIKOCTHas xpomarorpadusi mox AaBlIeHHEM),
AUCTHJUISALMS, B COOTBETCTBYIOLIUX CIIy4asix, IPH MOHMKEHHOM JaBJICHUH, SKCTPAKLIHS
U JIpyTHEe METOIbl, B COOTBETCTBYIOIIUX CJIy4YasiX OCTABLIMECS CMECH OOBIYHO MOKHO
paznenuTh XpoMaTorpa@UuYeckuM pasfesieHUeM, HalmpuMep, Ha XUPAIbHBIX TBEPABIX
dazax. s npenapaTHBHBIX KOJMYECTB WM B MPOMBILUICHHBIX MAcIITa0ax MOAXOAST
TaKUe METOJbl, KaK KPUCTAJJIM3ALMUs, HAIpUMep, AUACTEPEOMEPHBIX COJIeH, KOTOpbIE
MOTyT OBITh TOJNY4eHbl W3 JIUACTEPEOMEPHBIX CMECeH C ONTUYECKH AKTHBHBIMU

KUCJIOTaMM U, IPU HAJTUYIUU KUCJIOTHBIX I'PYIIII, C ONITHUYCCKU aKTUBHBIMHU OCHOBAHUSAMU.

Cunres TIPOU3BOIHBIX [(1-benun-5-(rerepoapun)-1H-1,2 4-Tpuazon-3-

WJT)OKCH|YKCYCHOM KUCIOTHI 001iew ¢popmy.isl (1)

o R
o
o
3
R1/24\<N )

N~ U]

(R,
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IIpousBonHbie [(1-penun-5-(rerepoapun)-1H-1,2,4-Tpuazon-3-n)okcu]-
YKCYCHOM KUCIOTHI 00meit ¢popmydsl (I) cornacHo n300peTeHnI0 MOKHO MOJYYUTh HA
OCHOBE M3BECTHBIX CII0C000B. Mcnosb3yemble 1 n3ydaeMble MyTH CHHTE3a OCHOBAHbI HA
KOMMEpPYECKH  JOCTYMHBIX WJIM  HECJIOXKHBIX B  IOJYYEHUH  3aMEIIEeHHbBIX
reTepoapuikapOOHOBBIX  KHCJIOTAaX,  COOTBETCTBEHHO  3aMEINEHHbIX  aMHIax
reTepoapuiIkapOOHOBBIX ~ KHCJIOT M KOMMEPYECKH  JOCTYNHBIX  XHUMHUYECKHX
COENMHEHUSIX, TAaKUX Kak 3aMelleHHble (QeHWIrHapasuHbl U AudeHHTKapOOHATHI.
Ipynne RY, R2 R3 R*, m u p o6meit popmynst (I) IMEIOT Ha NIPUBEIEHHbIX HIKE CXEMax
paHee OIpeneseHHbIE 3HAYEHHs, 3a HCKJIIOYEHHEM CIIy4aeB, KOr[a OIpeneseHuUs

MIPUBENICHBI B KAYECTBE MpUMeEpa.

Cunres coenuuenus: obmel ¢opmyinbl (Ia) Mo M300peTeHUI0 OCYIIECTBIISIETCS
MOCPECTBOM peakuuu coequHeHus: obmen ¢opmynsr (II) ¢ coemuHeHuem oOei
¢opmynsr (III) B mpucyTCTBHM OCHOBaHMSA, TaKOro Kak kKapOoHaT kanws. Peakuuro
MPEANOYTUTENBHO NPOBOAAT B Anana3oHe TeMieparyp 0°C - 120°C B cOOTBETCTBYIOIIEM

pacTBOpHUTENE, TAKOM Kak aleToHUTpui (cMm. Cxemy 1).

(o) R
o/
OH o
3
— R
\ o) R <
R1/< N / 1/4 \
N + o R N~
X
Ra
(R?), (R2),

() (my (la)
rne X = rajored u R = (C1-Cy)-anmkui.
Cxema 1.

Cunte3 coemmueHust obmeit ¢gopmynsl (II) mpoucxomaut myreM HHUKIN3ALUH
coenuHeHus oomieit popmyiisl (IV) B mpuCyTCTBUM peareHTa KOHASHCAINH, TAKOTO KaK
nomdocopHas kucnora. Peakuus NPEANOUTUTENPHO TPOTEKAET B HHTEPBAJES

temneparyp 0°C - 180°C B Bemectse (cM. Cxemy 2).
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OH
(o] (o] N—<
)k JJ\ H 1/4 \N
R
R’ N N~ N~
H H
(R?),,
(V) m R

Cxema 2.

Cunte3 coenunenuss oOmei (opmynsl (IV) mpoucxoaut mnyTemM peakuu
coenuHeHust obmei ¢opmynsl (V) ¢ denmnrunpasuHom obweit ¢opmynsr (VI) B
COOTBETCTBYIOLIEM PACTBOPHUTENIE, TAKOM KaK alleTOHUTPUJI, B AHANIA30HE TEMIIEPATYP OT
-20°C no 100°C, npennoururensHo oT -5°C 10 50°C. Peakius npoTekaeT B MPUCYTCTBUU
OCHOBAaHHUS, TAKOTO KaK TPUITUIAMUH. BmecTo dpenmnruapasuna obmeit popmyast (VI)
TaKXKe MOKET UCTIOIb30BAThCS (PEHMITHIPA3HH ruaporanorenun oomeit popmyier (VII)

(Cxema 3).

(R%)y,
(R2),

v) V) )

UiIn
H

HN" N\@
x HX

(R2),
(Vi

rane X = rajiorex.
Cxema 3.

Cunres coequnaenust oOmei Gopmyisl (V) BBITONHAETCS MOCPEICTBOM PEAKIIHH
coenunenust odmen Qopmyner (VII) ¢ nudpenmnkapdbonarom (IX) B mpucyrcTBun
OCHOBaHUS, Takoro kak Harpuruapua (cm. Cxemy 4). Peakuuss mpeanouTHUTENTHHO
npoTekaer B aAuanasoHe Temmeparyp oTr -20°C go 150°C B COOTBETCTBYHOILEM
pactBopurene, TakoM kKak TI'®@. Coenunenns obuieit popmynsl (VII) u (IX) sBisrorest
KOMMEPUYECKH JOCTYIHBIMH HJIM MOTYT OBITh MOJYYEHbI CIIOCOOAMH, H3BECTHBIMHU

CHEIHAJTUCTaM B JAHHOW O0JIACTH, WJIH aHAJIOTHYHO WM.
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R1)J\N Hy + ©\oj\o© R‘iuj\o

(vim) (IX)

v)
Cxema 4.

Kucnora obmeit ¢popmyinbl (X) CHHTE3UPYETCSI OMBIJICHHEM COEIUHEHHs O0LIeH
dopmynbl (Ia) cnocobamu, W3BECTHBIMH CIEIHANMCTAM B JAaHHOW OOJACTH, WIH

AHAJIOTUYHO UM.

OmbLIeHNe MPOBOAUTCS B MPUCYTCTBUM OCHOBAHUS WM KHUCHIOTHI JIplouca. B
KayeCTBE OCHOBAHUsS MOKET BBICTyNaTb TUAPOKCHIHAs COJb IIEJIOYHOIO MeTasula
(Takoro kak JuTHHA, HaTpud Wik Kamui, Cxema 5), a peakuusi OMBUICHHUS
MPEANOYTHTENBHO MPOTEKAET B AHMANa30HEe TeMmrepaTryp OoT komHatHou no 100°C. B
Ka4ecTBe KUCJIOTHI JIbloMca MOXKET BBICTYNaTh TPHOpoMua Oopa, a peakuust MOXKHO

IIPOTEKaTh B AuanaszoHe temmeparyp ot -20 go 100°C, mpennouturensHo oT -5 1o 50°C.

(o] /R (o)
o OH
o] o)
N—< RS N4< R®
j \ /4 \
R1/<N/N RN
R? 2
(R?),, (la) (R?), )

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

Cunres coemunenust oOmeit  ¢opmynsl  (XI) cormacHo U300peTEeHUIO
OCYIIECTBISIETCS MyTeM 3Tepu(puKanuy KUcIoTsl odmeit Gopmyisl (X) ciuprom olruei
dbopmyiel (XII) B mpUCYTCTBUH CBSI3BIBAIOIIETO peareHTa, TaKoro Kak, Hampumep, T3P,
IOUIAKJIOTeKCUIIKApOOTUIMU, N-(3-numetunamuHONIpOITI )-N -3 TUIKApOOTUUMUL,
N,N'-xaboHmnuuMuaazofn, xjopun 2-xjop-1,3-muMeTuInMuIa3onus Win HOnun 2-
xyop-1-metnnmupununns (cMm. Chemistry of Peptide Synthesis, Ed. N. Leo Benoiton,

Taylor & Francis, 2006, ISBN-10: 1-57444-454-9). IlonumepHbIe CBS3YIOLINE BEIIECTBA
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TaKHe KaK IMOJIMMEPHOE CBS3YIOLIEE BEIECTBO JULIMKJIOTEKCHIKAPOOIUMMHUA, TaKXkKe
HOIXOAT ISl YKA3aHHOW PeaKkLMU coYeTaHus. Peakius npearnouTUTENbHO NIPOTEKAET B
nuanasone temmneparyp 0°C - 80°C B COOTBETCTBYIOLIEM pPAaCTBOPUTENE, TAKOM Kak
IUXJIOPMETaH, aueToHuTpui, N, N-pumerni-QonpMaMua WK 3TUIALIETAT, a TAKXKE B
NPUCYTCTBUM  OCHOBAHHUsS, TaKOro  Kak, Hampumep, TpudTUiIaMuH, N, N-
AUHM30NPONIIIATUIAMUH WK 1,8-nuazabunnkiol5.4.0)lynaeu-7-eHcraraT (cM. cxema 0).
Ycnosust coueranusi T3P onucansbl B padote Organic Process Research & Development

2009, 13, 900-906.

o] o K

OH o
o o
o —~ ¥
R1/4 _N OH R1/< \N
N + R7 —_— N~
R x) (x) R x)
Cxema 6.

Ha Cxeme 7 mnoxa3aH cuHre3 coenuHeHus obOwmeit ¢opmynst (II); cunres
OCYIIECTBIISIFOT MyTeM peakuuu coenuHeHus: odmeit ¢popmynel (XIII) B npucyrcreun
kucinotel bpencrena, Hampumep, 33%-noro HBr B ykcycHoii kucnore. Peakuus
MPEINOYTUTENILHO MpoTekaeT B auamna3oHe temmepatyp 0 °C - 180°C. Cwm. paborty

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

\O N OH
N4< /_\<
R1/4 >N R1/<N/N
N
RZ
oany  (Ré) m (R
Cxema 7.

Coenunenuss obmeit ¢opmynsl (XII) mnomydaroT NOCPEACTBOM peakLuu

coequHenust obmmei popmynsl (XIV) u denmnmrunpasuna odmeit gopmynsr (VI) B



42

COOTBETCTBYIOIIIEM pAcCTBOpHUTENE, TakoM Kak »TaHon (cM. Cxemy 8). Peakuus

MPEANOYTUTENBHO NpoTekaeT B Auana3zone temmneparyp 0 °C - 150°C.

\
0
N
9 R1/4N_/\<N

oany (R
Cxema 8.

Coenunenne oOmer Qopmynsr (XIV) mnony4aroT NOCPEACTBOM pPEaAKIHU
rerepoapriikapookcuypexonpuneHa odmei ¢popmyisl (XV) ¢ conpro ponanunga odei
dbopmyiel (XVI) B MpUCYTCTBUU METAaHOJIA B COOTBETCTBYIOIEM PACTBOPUTENIE, TAKOM
kak aunetoH (cM. Cxemy 9). XIyopaHrUApPUABI TeTEPOAPHIKAPOOHOBBIX KHCIOT JIUOO
SABJIAIOTCA KOMMEPUYECKHU OOCTYIIHBIMU, .]'II/I6O MOTyT 6I:>ITb MOJIYYCHbI CHOCO6aMI/I,
M3BECTHBIMH CIELHAIUCTAM B JaHHOHN oOjacTh, uiau aHajorudHo uMm. Cm. Tetrahedron
1968, 24, 5205-5214; J. Chem. Soc. 1957, 1091; JP81 53,664 (1981); Justus Liebigs Ann.
Chem. 1964, 675, 180 u J. heterocycl. Chem. 1983, 20, 1533.

o)

o
Qe >
1 1
R X + KscN R NJ<
o/

(Xv) (Xv1) (XIV)

rae X = ¢rop, xjop, 6pom.
Cxema 9.

Huxe npuBeneHpl n30paHHbIe MOAPOOHBIE TPUMEPBI CHHTE3a COSTUHEHUs 001
dopmyuel (I) cornacuo uzobperenuro. [lpuBeneHHbie HOMEpa MPUMEPOB COOTBETCTBYIOT
HyMepaLuH, KoTopasi ucronbdyercs Huxke B Tadbmunax 1.1 - 1.83. Cnextpockonnyeckne
nanele 'H-AMP-, BC-AAMP- u 1°F-SIMP npuseneHsl A XHMHYECKHX MPHMEPOB,
ONUCAaHHBIX B MPUBEJEHHBIX HIKe pasaenax (400 MI'y npu 'H-SIMP u 150 MI'u npu
BC-SIMP u 375 MI'u npu “F-IMP, pacteoputens CDCl3, CD3OD umu de-DMSO,
BHYTPEHHHUI cTaHmapT: Terpamerwicwiad 6 = 0,00 4./miH.) moiydeHsl Ha mpudope
Bruker, m yka3aHHblE CHUTHAJbl UMEIOT CIEAYIOLINE 3HA4YEHUS: br = IMUPOKHUH, § =

cunrier, d = nyOner, t = Tpurer, dd = nBotinoit nyoner, ddd = nyOner aBoitHOrO
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nybnera, m = MyJIbTUIUIET, ( = KBapTET, KBUHTET = KBHHTET, SeXt = CEKCTeT, sept =
cenrret, dq = naBOHHOW kBapreT, dt = naBoifHON Tpumuer. B cimywdae co cmecsamu
IMaCTEPEOMEpOB NAKOTCs JUOO 3HAYMMble CUTHANbI OOOMX IUACTEPEOMEpOB, JHOO
XapaKTepHBbI CUTHaJ OCHOBHOro auactepeomMepa. CoOKpallleHUus, HUCIONb3yeMble IJIs
XUMHUYECKHX PYIII, UMEIOT, Harpumep, cienyromue 3Hauenns: Me = CHs, Et = CH,CH3,
t-Hex = C(CH3);CH(CH3),, t-Bu = C(CH3)3, n-Bu = Hepa3BeTsieHHblii OyTui, n-Pr =
HEepa3BETBJICHHBIN NPOMUJI, i-Pr = pa3BeTBieHHbIN npomud, ¢-Pr = uuknonponmi, c-Hex

= IOUKJIOI'€KCHUJI.

IIpumeps! cuHTE3A!
ITpumep cunresa Ne: 1.80-38

Cranus cunTesa 1: S-xnopnupuanH-2-kapOoKcaMug

O

N
- NH2

|
o

S-xnopnupunuH-2-kapooHosyro kucnory (10 r, 63,47 mmons, 1,0 3kB.)
cycnegauposanu B JIXM (200 mi) 1 mpu KOMHATHOH TeMIiepaType B Hee IO KaruisiM
nobasnsin  okcamuxyopua (11,07 mm, 126,94 mmonb, 2, 0 skBuB.) OCTOPOXKHO,
razoobpaszosanue! Ilocne 3Toro peakLMOHHYIO CMeCh HarpeBaiu npu temmneparype 40°C
B TeyeHHe | 4, OXJIaXKJajdu IO KOMHATHOH TeMIepaTyphl, a pacTBOPUTENb YIAJsUIU B
Bakyyme. Ocratok pactBopsuin B dtujanerate (100 mu) u no0aBisiv Mo KaruisiM B
teueHue 15 wmuHYT K 35% pacTBOpy TrUApPOKCHIA AaMMOHHSA  (OCTOPOXKHO,
razoobpasosanue!) [Tociie 3TOro peakMOHHYK) CMECh MEPEeMEInBaId B TeueHue 45
MHUHYT NPpH KOMHATHOW Temmeparype. llomyueHHOe TBep[oe BEIIEeCTBO BbITATHBAIY,
npoMbiBay 3TraneratoM (100 mi) u cyrmmiy Ha Bo3ayxe. OObeIMHEHHBIN MaTOYHBIH
pacTBOp ABAXKIBI SKCTparupoBasu sTrnaneratoM. OObeqUHEHHbIE OpraHndecKue (as3pl
NPOMBIBAJIA HACHIIIEHHBIM PACTBOPOM XJIOPH1A HATPHS, BBICYIINBAIA HAJ CyJb(haToM
HATPWsI, a PACTBOPUTENDb YAAIIIN B BakyyMme. O0a N30MpOBaHHBIX TBEPABIX BEIIECTBA
OOBEUHSIIN. S-XJIOPIUPUANH-2-KapOOKCAaMH] BBIAENIIN B BHIE O€JIOro TBEPAOro
semectsa (11,51 1, 79 % Teop. BbIX.). '"H-SIMP (400 MHz, DMSO-d® §, ppm) 8.68 (bs,
1H), 8.18-8.10 (m, 2H), 8.05 (m, 1H), 7.73 (bs, 1H).
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Cranus cunresa 2: @erun-[(S-xaopnupuauH-2-un)kapoboHu|kapOamar

S-xnopnupunuH-2-kapobokcamun (2,50 r, 15,97 wmmomb, 1,0 3kBUB.) WH
miudenmnkapbonar (5,13 r, 23,95 mmons, 1,5 3xBuB.) pacteopsuin B TI'® (50 mi) B
armMoc(epe aprona m oxyaxganu ao 0°C Ha nepstHOl Oane. K pactBOpy moprmsMu
nobasysuiu ruapun Hatpus (60% B MuHepanmbHOM Macie, 0,64 r, 63,65 mmonb, 1,0
skBHUB.). OcrtoposkHO, TrazooOpasoBanue! 3arem JensHyro OaHro yOuparmT, a
PEaKLMOHHYIO CMECh MEPEMEIINBAIOT B TeUeHHE | vaca mpu KOMHATHOW TeMmeparype.
ITo ncTeueHnn yKa3aHHOTO BPEMEHH PEAKIIHOHHYIO CMECh KOHLIEHTPUPOBAJIU B BAKYyMe
1o 1/3 ¢ obpa3oBanueM XJIOMbEB B Buae Oejoro TBepAoro Bemectsa. OOpa3oBasiieecs
TBEPJOE BELIECTBO OTCOCAJIHM M BBICYLIMJIM Ha Bo3ayxe. Penun-[(S-xmopnupunuH-2-
win)kapOoHui|kapOamar BbimenwiIn B Buae Oenoro Teepaoro semectsa (3,94 r, 89 %
Teop. BbIX.). 'H-SIMP (400 MHz, DMSO-d® 8, ppm) 9.38 (bs, 1H), 8.68 (d, 1H), 8.13-
8.03 (m, 2H), 7.17-7.13 (m, 2H), 6.77-6.74 (m, 3H).

Cramguss cuntesa 3: S5-xjop-N-{[2-(2,4-nudTopdenun)ruapasnHo |KapOOHwUI |-

NUPHUINH-2-KapOoKcaMua

@Dennn-[(S-xnopnupuann-2-win)kapoormi|kapdbamar (1,00 r, 3,61 mmons, 1,0
SKBHB.) pacTBOpWIM B auetonutpmwie (50 M) W 3aTeM CMellajid MPU KOMHATHOU
temneparype ¢ (2,4-mudroppennmrunpasuaruapoxyaopunom (1:1) (0,72 r, 3,98 mmons,
1,1 skBuB.) u TpmwyTWwiamuuoMm (1,51 wmu, 10,84 mmons, 2,0 skBuB.). PacTBOp cTan
PO30BBIM MpUMEPHO 4epe3 15-30 MUHYT, U MONYYHUIIOCh TBEPAOE BELIECTBO OEKEBOrO
1BeTa. PeakIMOHHYI0 CMeCh NepeMEIIMBAIOT B TedyeHHe | yaca Npu KOMHATHOH
TEMIIepaType, 3aTeM OT(WIBTPOBBIBAIOT 00Pa30BABLIMICA OCAZOK M CYIIAT €ro Ha

BO3/YyXE. 5-xnop-N-{[2-(2,4-nudpropdennn)ruapaznHo|kapOOHNUT | TUPUAUH-2-
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kapOOKcaMuz BBIIENWIN B BUJE TBEPAOTO BelecTa Oexesoro nsera (0,87 r, 66 % Teop.
BbIX., 90 %-Hbiit). 'H-SIMP (400 MHz, DMSO-d® §, ppm) 9.69 (bs, 1H), 8.80 (m, 1H),
8.25-8.10 (m, 4H), 7.83 (m, 1H), 7.16 (m, 1H), 6.92-6.86 (m, 1H).

Cramust cunrtesa 4: 5-(5-xnopnupuaus-2-un)-1-(2,4-nudpropdenwmn)-1H-1,2,4-

TPUA30J-3-0J1

OH
A
- N
N/
NS Y
F

5-xmop-N-{[2-(2,4-nudTopdenmn)runpa3nHo|kapOOHU } TUPUIUH-2-

kapbokcamun (0,4 r, 1,22 mmoub, 1,0 3xBUB.) cMemmuBaiu ¢ oaupocHopHOI KUCTOTOH
(10 r) B Teuenne 2 yacos npu temneparype 100°C, B TeueHHE KOTOPBIX PEAKIIMOHHYIO
cMech KoHaeHcupoBanu. Ilocie oxmaxnaeHHss 1O KOMHATHOH — TeMmepaTypbl
PEAKIMOHHYIO CMECH 10 KaIUIsIM T00aBIISUIN K JISASIHOM BOZIE U CBETIIO-0€KEeBOE TBEPOE
BELeCTBO OT(GMIBTPOBbIBAIN. OTQUIBTPOBAHHBINA OCAOK CYIIMJIM TPH TeMIepaType
55°C B BakyymMHOM cymwiabHOM  mkady.  S-(S-xjopmupunus-2-un)-1-(2,4-
mudropdennn)-1H-1,2,4-tpua3on-3-01 BBIIEIHIN B BUAE CBETJIO-OEKEBOTO TBEPIOTO
BemecTsa (294 mr, 70 % Teop. BbIX., 90 %-Hbit). 'H-SIMP (400 MHz, CDCIs §, ppm)
13.25 (bs, 1H), 8.32 (s, 1H), 8.05 (d, 1H), 7.82 (dd, 1H), 7.55 (m, 1H), 7.03 (m, 1H), 6.91
(m, 1H).

Cramgusa cuntesa S5: Merun-{[5-(5-xnopmupunus-2-nin)-1-(2,4-nudpropdenn)-

1H-1,2,4-tpuazon-3-ni|okcu jauerar (Ilpumep cunaresa 1.28-38)
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c— N\ /

F

5-(5-xnopnupunun-2-un)-1-(2,4-nudpropdpernn)-1H-1,2,4-rpuazon-3-on (250
mr, 0,81 mmonb, 1,0 skBuB.) u kapOonar kamus (336 wmr, 2,43 MMoOib, 3 3KBHB.)
CYCMIEHANPOBAIHN B alETOHUTpHIIE (25 MJ) U 3aTeM CMEIaId ¢ METHJIOBBIM 3(UPOM
OpomykcycHoi kucnotsl (149 mr, 0,97 mmons, 1,2 sxBuB.). Ilocne 3TOro cycrneH3uro
nepeMelBaIi B T€YEHWE HOYM NPU KOMHATHOH Temmeparype, OT(QHIBTPOBAIUA OT
TBEPJOTO BELIECTBA U MOMECTHIIN PEAKIIMOHHYIO CMeCh B BaKyyM. OCTaTKH OYHCTUIIH C
MOMOIIIBIO KOJIOHOYHOM Xpomartorpaduu (rpaguert 3¢pup YKCYCHOM KUCIOTBI/TENTaH).
Metun-{[5-(5-xnopnupunun-2-un)-1-(2,4-mudropdpennn)-1H-1,2 4-rpuazon-3-
WJI]OKCH } BBIIENUIH B Buze GeciieTHOro macia (290 mr, 94 % teop. BbIX.). 'H-SIMP (400
MHz, CDCI; o, ppm) 8.26 (d, 1H), (.11 (dd, 1H), 7.76 (dd, 1H), 7.49 (m, 1H), 6.98 (m,
1H), 6.89 (m, 1H), 4.94 (s, 2H), 3.81 (s, 3H).

Cranus cunresa 6: {[5-(5-xnmopnupuaun-2-un)-1-(2,4-gudropdennn)-1H-1,2,4-

Tpuaszoi-3-wi|okcu j ykcycHas kucnora (IIpumep cunresa 1.30-38)

0]

}OH
O

o\ /
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Metun-{[5-(5-xnopnupuans-2-un)-1-(2,4-nudpropdpennn)-1H-1,2 4-tpuazon-3-
wi|okcu janerar (290 mr, 0,76 mmonb, 1,0 skBUB.) U ruapokcun jutus (55 wmr, 2,29
MMOJIb, 1 5kBUB.) pacTBopuiu B cmecu TI' ®@/Bona (7:2, 20 mi) u 3aTem nepemernuBany 1
9 [IpU KOMHATHOM Temneparype. PeakiMOHHYI0 cMeCh MOMECTHSIN B BakyyM. OcTaTok
pacTBopsiid B Bozie U joBoauiu 10 pH = 2 ¢ nomompto 2 M CONAHON KUCIIOTBI, TPUYEM
B OCAJIOK BBINAJIAET CBETJIO-KENTOE TBepAoe BemecTBo. Ocagok OTCAChIBAIN U CYIINIIN
npu Temneparype 55 © C B BakyyMHOM CymibHOM mkady. {[S-(5-xmopnupunus-2-mi)-
1-(2,4-nu¢propdpenmn)-1H-1,2,4-rpua3on-3-ui|OKCH } yKCYCHAsT KUCJIOTa BBIACITWIA B
BUJIE CBETJIO-’KENTOro TBEPAOro BemecTsa (267 mr, 86 % Teop. Bbix.). H-SAMP (400
MHz, DMSO-d® 8, ppm) 13.13 (bs, 1H), 8.45 (d, 1H), 8.14-8.07 (m, 2H), 7.69 (m, 1H),
7.50 (m, 1H), 7.25 (m, 1H), 4.88 (s, 2H).

Cranus cunresa 7: {[5-(5-xnmopnupuann-2-un)-1-(2,4-mudropdennn)-1H-1,2,4-

TPHUA30J1-3-MJI|OKCH } ALETHIIXJIOPUJT

{[5-(5-xnopmupunun-2-mn)-1-(2,4-nudroppenmn)-1H-1,2,4-rpuazon-3-wuin]-
OKCH } YKCYCHYIO KucsoTy (270 mr, 0,74 mmons, 1,0 skBuB.) u kammo IM® pactBopsuin
B JIXM (12 mu), mocne yero nodasisuiu okcanmuixjopun (0,13 mi, 1,47 MMouib, 2 3KBUB.)
(ocToposkHO, BbIneseHe raza). [locne 3Toro peakroHHYI0 CMECh MEPEMEIINBATIH TIPU
temnepatype 40°C 1o npekpalieHust BbleNeHns raza. PeakiiMoHHy0 cMech OMeLlanu
B BakyyM. OCTaTOK HCIIOJIB30BaJIH O0€3 TOTOIHUTENbHOW OYUCTKHU Ha CIIEAYIOIIeH CTaun
CUHTE3a. {[5-(5-xnopmupunun-2-mn)-1-(2,4-mudropdpenmn)-1H-1,2 4-tpuazon-3-

WUT|OKCH } ALETHIIXJIOPH]T BBIAEISUIH B BUAE *KenToro macia (320 mr).
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Cramgus cuHresa 8: wukionponuiaMmetui-{[S-(5-xmopnupunus-2-mn)-1-(2,4-

mudroppennn)-1H-1,2 4-tpuazon-3-un]okcu janerar (npumep cunresa 1.80-38)

F

Huxnonponunmeranon (38 mr, 0,52 mmons, 2,50 s3kBuB.), Tpustuiaamud (0,203
mi, 1,45 mmonb, 7 skBuB.) u rpanyny JAMAII pacreopsin B JAXM (6 mi). 3arem
pazbaBmsun  {[S5-(S-xnoprnmpunun-2-un)-1-(2,4-nudropdpennn)-1H-1,2 4-rpuazon-3-
wit|okcH janerrxyopunom (250 mr, 0,81 mmons, 1,0 5xBuB.), pacToBpeHHbIM B JIXM (1
mi). ITocse 3Toro peakIoHHY0 CMECh MePEMELITNBAIN B TeUeHNE HOYH IPU KOMHATHON
TEeMIIEpaType, CMELINBAIU C BOAOH (3 MIT), OTAEISUIH OPraHUYeCcKyo a3y v CyLIVIIH HaJl
cynbparom Hatpusa. Ilocne 3Toro opranndeckyro (pasy KOHLUEHTPHPOBAIN B BaKyyMe.
OcTaTkyi OYMUCTHIIM C TIOMOINBIO KOJIOHOYHOHW Xpomartorpaguu  (rpaaueHT 3¢up
YKCYCHOHM KHCJIOTBI/TENTaH). LMKJIONpOmUiIMeTHi-{ [ S-(5-xnopnupunun-2-mn)-1-(2,4-
mudropdennn)-1H-1,2,4-tpua3on-3-1mi|OKcH } BbIIETHIN B BUe OeCLBETHOrO Macia (42
mr, 45 % teop. Bbix.). 'H-SIMP (400 MHz, CDCI5 §, ppm) 8.26 (s, 1H), 8.11 (d, 1H), 7.26
(dd, 1H), 7.48 (m, 1H), 6.98 (m, 1H), 6.89 (m, 1H), 4.95 (s, 2H), 4.05 (d, 2H), 1.15 (m,
1H), 0.57-0.52 (m, 2H), 0,30-0.26 (m, 2H).

ITo aHamoruu ¢ MpUBENEHHBIMU BBIIIE U B COOTBETCTBYIOIIEM MECTE IPUMEPaMHU
MPOU3BOACTBA U C y4eToM oOimell mHpOpMalud O MPOU3BOACTBE MPOM3BOAHBIX [(1-
denmn-5-(rerepoapmn)-1H-1,2,4-Tprazomn-3-11)OKCH [YKCYCHOW ~ KUCJIOTBI  TIOJY YU

CICAYOIUE COCAUHEHUA!
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N / T (11)
Q

Tabmuua 1.1: IlpeanoururenbHbiMu coenuHeHussMu Gopmydsl (1.1) sBistoTcs
coemunennst [.1-1 — 1.1-53, B koropeix () wWMeer 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeit ctpoke Tabmuubl 1. Coenunrenns 1.1-1 — 1.1-53 Tabnuust 1.1, Takum

00pa3oM, OMpeneNstoTCs 3HAYE€HHWEM COOTBETCTBYHOIMUX 3amuceirr Ne 1 - 53 mma Q

Tabmumwr 1.
Tabmuua 1:

Ne Q

1 Q2.1

2 Q22

3 Q23

4 Q24

5 Q-25

6 Q-2.6

7 Q27

8 Q28

9 Q29

10 Q-2.10
11 Q211
12 Q212
13 Q-2.13
14 Q-2.14
15 Q-2.15
16 Q-2.16
17 Q217
18 Q218
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Ne Q

19 Q-2.19
20 Q-2.20
21 Q-2.21
22 Q-222
23 Q-2.23
24 Q-2.24
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-2.36
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
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No Q

51 Q-2.51
52 Q-2.52
53 Q-2.53

N / T (12)
Q

Tabmuua 1.2: IlpeanoururenbHbiMUu coequHeHUAMH Gopmynbl (1.2) sBistroTCS
coenunennst [2-1 — 12-53, B koropbix () wWMeeT 3HAUYEHUs, YKA3aHHbIE B
cootBercTBytomeit ctpoke Tabmuubl 1. Coenuaenns 1.2-1 — 1.2-53 Tabnuust 1.2, Takum
0o0pa3oM, OmMpeneNstoTCs 3HAUY€HHEM COOTBETCTBYHOIUX 3amuceid Ne 1 - 53 mma Q

Tabmuuer! 1.

o)

O}OH
A

N / T/ (1.3)
Q

Tabmuua 1.3: IlpeanoururenbHbiMu coequHeHUsMH Gopmysl (1.3) sBistroTCS
coenunennst [3-1 — 13-53, B koropeix () wWMeeT 3HAUYEHUs, YKAa3aHHbIE B
cootBercTByromeii ctpoke Tabmuubl 1. Coenunenns 1.3-1 — 1.3-53 Tabnuust 1.3, Takum
o0pa3oM, OMpeneNstoTCs 3HAY€HWEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mma Q

Tabmuuer 1.
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— I

N / T (1.4)
Q

Tabmuua 1.4: IlpeanoururenbHbiMUu coequHeHUsAMH Gopmyibl (1.4) sBisiFOTCS
coenunennst [4-1 — 14-53, B koropeix () wWMeeT 3HAYEHWs, YKa3aHHbIC B
cootBercTByromneit ctpoke Tabmuubl 1. Coenunenus 1.4-1 — 1.4-53 Tabnuust 1.4, Takum
00pa3oM, OMpeneNstoTCs 3HAYE€HHWEM COOTBETCTBYHOIMUX 3amuceirr Ne 1 - 53 mma Q

Tabmuuer 1.

N/
e

N / T (15)
Q

Tabmuua 1.S: TlpennmoururenvHbiMu coenuHeHUsME (popmydsl (1.5) sBrstoTcs
coemunennst [.5-1 — 1.5-53, B koropbix (Q wWMeer 3HAaYeHWs, YKa3aHHbIE B
cootBeTcTByromIel ctpoke Tabmuubl 1. Coenunenus 1.5-1 — 1.5-53 Tabnuust 1.5, Takum
00pa3oM, OMpeneNstoTCs 3HAYEHUEM COOTBETCTBYHOIUX 3amuceir Ne 1 - 53 mma Q

Tabmuuer 1.

N / T (16)
Q
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Tabmuua 1.6: IlpeanoururenbHbiMu coenuHeHUAMU Gopmydbl (1.6) sBisAOTCS
coenunenust 1.6-1 — 1.6-53, B koropbix () wuMeeT 3HAUEHHUs, YKA3aHHbIE B
cootBercTBytowieit ctpoke Tabmuubl 1. Coennnenus 1.6-1 — 1.6-53 Tabnuust 1.6, Takum
0o0pa3oM, OmpenessitoTCs 3HauY€HHEM COOTBETCTBYHOIUX 3amuced Ne 1 - 53 mma Q

Tabmuuer 1.

N / T (1.7)
Q

Tabmuua 1.7: IlpeanoururenbHbiMu coequHeHUsMH Gopmynsl (1.7) sBistroTCS
coenunennst [.7-1 — 1.7-53, B koropbix () wWMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTBytomeit ctpoke Tabmuupl 1. Coenuaenns 1.7-1 — 1.7-53 Tabnuust 1.7, Takum
0o0pa3oM, OMpeneNstoTCs 3HAUY€HHWEM COOTBETCTBYOIUX 3amuceit Ne 1 - 53 mma Q

Tabmuuer 1.

o)

o

_ I,
NA / T/ (1.8)

Tabmuua 1.8: IlpeanoururenbHbiMu coequHeHussMH Gopmysl (1.8) sBistroTCs
coenunennst [.8-1 — 1.8-53, B koropeix () wMeer 3HAUYEHUs, YKa3aHHbIE B
cootBercTBytomneit ctpoke Tabmuubl 1. Coennaenns 1.8-1 — 1.8-53 Tabmuust 1.8, Takum
00pa3oM, OMpeneNstoTCs 3HAYeHHWEM COOTBETCTBYHOIUX 3amuceid Ne 1 - 53 mma Q

Tabmuuer 1.
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z
/
=

T (1.9)
Q

Tabmuua 1.9: IlpeanoururenbHbiMu coequHeHUsMHE Gopmyibl (1.9) sBusiroTCS
coenunennst 19-1 — 1.9-53, B koropeix (Q wWMeer 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeit ctpoke Tabmuubl 1. Coenunenus 1.9-1 — 1.9-53 Tabnuust 1.9, Takum
00pa3oM, OMpeneNstoTCs 3HAYE€HHWEM COOTBETCTBYHOIMUX 3amuceirr Ne 1 - 53 mma Q

Tabmuuer 1.

-

N / T (110)
Q

Tabmuua 1.10: [IpeanoururensabiMu coequHeHUsIME Gopmyiel (1.10) sBisroTCs
coemunennst 1.10-1 — 1.10-53, B xkotoppix Q wuMeeT 3HAYEHHs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemubenust 1.10-1 — 1.10-53 Tabmumsr 1.10,
TaKUM 00pa3oM, OMPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N\ / T (111)
Q
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Tabmuua [.11: TlpenmoururtensHpiMu coenuHeHussMu Gopmydsl (1.11) saBnsroTcs
coenunenust [.11-1 — I111-53, B kotoppix QQ wuMeeT 3HAuUEHHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.11-1 — 1.11-53 Tabmumer 111,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

N / T (112)
Q

Tabmuua 1.12: TlpennoururtenbHbiMu coenuHeHNAMHU Gopmyael (1.12) sBrsroTes
coenunennst [.12-1 — 112-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmmmbl 1. Coenunenust 1.12-1 — 1.12-53 Tabmumer 1.12,
TaKUM 00pa3oM, ONPEeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

i

7
N / T (113)
N Q

N/

Tabmuua 1.13: TlpennourutensHbiMu coenuHeHusIMU Gopmydsl (1.13) sBisroTcst
coenunennst [.13-1 — 113-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmumbl 1. Coenunenust 1.13-1 — 1.13-53 Tabmumer 113,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.
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1

Tabmuua 1.14: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.14) sBisroTcst
coenunennst 1.14-1 — 114-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenus 1.14-1 — 1.14-53 Tabmumer 1.14,
TaKUM 00pa30oM, ONPENESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N / T (115)
N Q

Tabmuua 1.15: [IpeanoururensabiMu coequHeHusME Gopmyaiel (1.15) sBisroTes
coemunennst 1.15-1 — 1.15-53, B kotopbix (QQ wuMeeT 3HAYEHHWs, YKa3aHHbIC B
cootBercTByromeii crpoke Tabmuubl 1. Coenmubenust 1.15-1 — 1.15-53 Tabaumwsr 1.15,
TaKUM 00pa3oM, OMPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

/ N (116)
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Tabmuua 1.16: IlpennoururtensHpiMu coenuHeHussMu Gopmydsl (1.16) saBnsroTcs
coenunenust [.16-1 — 116-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBerctBytomieit crpoke Tabmuubl 1. Coenunenust 1.16-1 — 1.16-53 Tabaumsr 116,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

/ N (117)

Tabmuua 1.17: TlpennourutensHpiMu coenuHeHnssMU Gopmyael (1.17) sBrsrores
coenunennst [.17-1 — 117-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmmbl 1. Coenunenust 1.17-1 — 1.17-53 Tabmumer 1.17,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

o)

%O}OH

Tabmuua 1.18: TlpennoururtensHbiMu coenuHeHnsIMU Gopmydbl (1.18) sBisroTcst
coenunennst [.18-1 — 118-53, B koTtoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.18-1 — 1.18-53 Tabmumer 1.18,
TaKUM 00pa30oM, ONPEEIOTCS 3HAYSHHEeM COOTBETCTBYOIUX 3anuceit Ne 1 - 53 mst Q

TaGmuuer 1.
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- Ve
( / T (119)

Tabmuua 1.19: TlpennourutensHbiMu coenuHeHus MU Gopmydb (1.19) sBisroTcst
coenunennst 1.19-1 — 119-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.19-1 — 1.19-53 Tabmumer 1.19,
TaKUM 00pa30oM, ONPENESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

-
7
( / T (1.20)

Tabmuua 1.20: [IpeanoururensHbiMU coequHeHUIME Gopmyibl (1.20) sBisiroTest
coemunennst 1.20-1 — 1.20-53, B kotopbix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemubenust 1.20-1 — 1.20-53 Tabaumsr 1.20,
TaKUM 00pa3oM, OMPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

- /
<\/ / T (1.21)
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Tabmuua [.21: TlpennoururtensHpiMu coenuHeHussMu Gopmydsl (1.21) saBnsroTcs
coenunenust [21-1 — 121-53, B kotoppix QQ wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 121-1 — 1.21-53 Tabmumer 121,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

— I

N
—\ / J: (122)

Tabmuua 1.22: TlpennouruTtenbHbIMU coenuHeHUsIMU (popmyiel (1.22) sBisroTcst
coenunennst 122-1 — 122-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmmbl 1. Coenunenust 1.22-1 — 1.22-53 Tabmumer 1.22,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

i

7

N
e\ / (lz (1.23)

N/

Tabmuua 1.23: TlpennourutensHbiMu coenuHeHUsAME Gopmydbl (1.23) sBisroTcst
coenunennst 123-1 — 123-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmumbl 1. Coenunenust 1.23-1 — 1.23-53 Tabmumsr 1.23,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEeM COOTBETCTBYIOINX 3amuceit Ne 1 - 53 mst Q

TaGmuuer 1.
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— I

N
e\ / (L (124)

Tabmuua 1.24: TlpennourutenbHbiMU coenuHeHUsIMU (Gopmydbl (1.24) sBistoTcst
coenunennst 124-1 — 124-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.24-1 — 1.24-53 Tabnuner 1.24,
TaKUM 00pa30oM, ONPENESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N/
e

N
N\ / ‘L (1.25)

Tabmuua 1.25: [IpeanoururensHbIMU coequHeHUsIME Gopmyiel (1.25) sBisroTes
coemunennsi 1.25-1 — 1.25-53, B kotoppix Q wuMeeT 3HAaYEHMs, YKa3aHHbIE B
cootBercTByromei crpoke Tabmuubl 1. Coenunenust 1.25-1 — 1.25-53 Tabaumsr 1.25,
TaKUM 00pa3oM, OMPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N
F—\ / (L (1.26)
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Tabmuua 1.26: TlpennoururtensHpiMu coenuHeHusIMU Gopmydsl (1.26) sBnsroTcs
coenunenust 126-1 — 126-53, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.26-1 — 1.26-53 Tabmumsr 1.26,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

— I

/ N (1.27)
F— N\ ‘|2

Tabmuua 1.27: TlpenmoututensHbIMU coenuHEHUAMHU Gopmydiel (1.27) siBistroTes
coenunennst 127-1 — 127-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmubl 1. Coenunenust 1.27-1 — 1.27-53 Tabmumsr 127,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

e\ / | (1.28)

Tabmuua 1.28: TlpennoururtensHbiMu coenuHeHUsIMU Gopmydbl (1.28) sBisroTcs
coenunennst 128-1 — 128-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmumbl 1. Coenunenust 1.28-1 — 1.28-53 Tabmumsr 1.28,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 53 mst Q

TaGmuuer 1.
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A

N
e\ / (ll (1.29)

Tabmuua 1.29: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.29) sBisroTcst
coenunennst 129-1 — 129-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.29-1 — 1.29-53 Tabmumsr 1.29,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

o)

" I

- N
7

N
o\ / (L (1.30)

Tabmuua 1.30: [IpeanoururensHbiMU coequHeHUsAME Gopmyibl (1.30) sBisroTcs
coemunennsi 1.30-1 — 1.30-53, B kotoppix Q wuMeeT 3HAaYeHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.30-1 — 1.30-53 Tabmumsr 1.30,
TaKUM 00pa3oM, ONPEeSIFOTCS 3HAUeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

F—\ / T (1.31)
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Tabmuua 1.31: IlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.31) sBnsroTcs
coenunenust [31-1 — 131-53, B koTtoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercrBytomiei crpoke Tabmuubl 1. Coenunenust 1.31-1 — 1.31-53 Tabmumer 131,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

S,

e

N
F—N\ / (L (1.32)

Tabmuua 1.32: TlpenmouruTtensHbIMU coenuHeHUsAMH Gopmydiel (1.32) sBistroTes
coenunennst 132-1 — 132-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmubl 1. Coenunenust 1.32-1 — 1.32-53 Tabmumsr 1.32,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

7

F—\ / I (1.33)

Tabmuua 1.33: IlpeanourutensHbiMu coenuHeHnsAMHU Gopmydbl (1.33) sBisroTcst
coenunennst 133-1 — 133-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmumbl 1. Coenunenust 1.33-1 — 1.33-53 Tabmumsr 1.33,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 53 mst Q

TaGmuuer 1.
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o /4\<

NN / T/ (1.34)
Q

Tabmuua 1.34: TIpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.34) sBistoTCst
coenunennst 134-1 — 134-53, B xotoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.34-1 — 1.34-53 Tabmuner 1.34,
TaKUM 00pa30oM, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

o /4\<
v

(1.35)

2
=
o0—=2

Tabmuua 1.35: [IpeanoururensHbiMU coequHeHUsAME Gopmyiel (1.35) sBisroTes
coemunenmsi 1.35-1 — 1.35-53, B kotoppix Q wuMeeT 3HaYeHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemunenus 1.35-1 — 1.35-53 Tabaumwsr 1.35,
TaKUM 00pa3oM, OMPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

o /{\
7

(1.36)

7
o—2=
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Tabmuua 1.36: IlpennoururenpsHpiMu coenuHeHusIMU Gopmydsl (1.36) sBnsroTcs
coenunenust 136-1 — 136-53, B koTtoppix Q wuMeeT 3HAUEHUs, 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.

N N / T (137)
Q

Tabmuua 1.37: TlpennourutensHbiMu coenuHeHUsAME Gopmydbl (1.37) sBistoTcs
coenunennst 137-1 — 137-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmubl 1. Coenunenust 1.37-1 — 1.37-53 Tabmumsr 1.37,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

N N / T (.38)
Q

Tabmuua 1.38: IlpennoururtenbubiMu coenuHeHnssMU Gopmyiiel (1.38) sBrsroTest
coenunennst 138-1 — 138-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.38-1 — 1.38-53 Tabmumsr 1.38,
TaKUM 00pa30oM, ONPENEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mist Q

TaGmuuer 1.
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N / T (1.39)
Q

Tabmuua 1.39: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.39) sBistroTCst
coenunennst 139-1 — 139-53, B kotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.39-1 — 1.39-53 Tabmumwsr 1.39,
TaKiM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3anuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N / T (140)
Q

Tabmuua 1.40: [IpeaqnoururensHbIMU coequHeHUsAME Gopmyiel (1.40) sBisiroTCs
coenunennsi 1.40-1 — 140-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.40-1 — 1.40-53 Tabmumsr 1.40,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAU€HUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

M

N / T (141)
Q
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Tabmuua 1.41: TlpennoururenpsHpiMu coenuHeHussMU Gopmydsl (1.41) sBnsroTcs
coenunenust [41-1 — 141-53, B xortopbix (Q uMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 141-1 — 1.41-53 Tabmuner 141,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

N / T (142)
Q

Tabmuua 1.42: TlpennourutenbHbIMU coenuHEHUAME Gopmydbl (1.42) sBrsroTCs
coenunenust 142-1 — 142-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctBytomeii crpoke TabOmmmbl 1. Coenunenust 142-1 — 1.42-53 Tabmumsr 142,
TaKUM 00pa3oM, ONPEesII0TCS 3HAUeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 53 mst Q

Tabmuuern 1.

N / T (1.43)
Q

Tabmuua 1.43: TlpenmoututensHbIMU coequHEeHUsIMU Gopmyisl (1.4) sBrsroTCs
coenunennst 143-1 — 143-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.43-1 — 1.43-53 Tabmumer 143,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.
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N / T (144)
Q

Tabmuua 1.44: TlpennouruTtenbHbIMU coenuHeHUsIMU (hopmydbl (1.44) sBistoTCst
coenunennst 144-1 — 144-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.44-1 — 1.44-53 Tabnuner 1.44,
TaKUM 00pa3oM, ONPENESIIOTCS 3HAYEHHEeM COOTBETCTBYOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

N / T (1.45)
Q

Tabmuua 1.45: [IpennoururensHbIMU coequHeHUAME Gopmyibl (1.45) sBisroTcs
coenunennsi 1.45-1 — 1.45-53, B xotoppix Q wuMeeT 3HAaYeHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.45-1 — 1.45-53 Tabaunsr 1.45,
TaKUM 00pa3oM, OMPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

(146)

4
7/
S
D—=Z
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Tabmuua 1.46: IlpennouruTtensHpMu coenuHeHUsAMEU (Gopmydbl (1.46) saBnsroTcs
coenunenust 146-1 — 146-53, B kotoppix (Q uMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytomiei crpoke Tabmuubl 1. Coenunenust 1.46-1 — 1.46-53 Tabmumsr 146,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

L

7
N 1.47
N/ I (147)
Q

Tabmuua 1.47: TlpennourutensHbIMU coenuHeHUAME Gopmydbl (1.47) sBrstoTcs
coenunennst 147-1 — 147-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmmbl 1. Coenunenust 147-1 — 1.47-53 Tabmumsr 147,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amucei Ne 1 - 53 mst Q

Tabmuuer 1.

o)

O}OH
B

/7
N 1.48
N/ I (149)
Q

—

Tabmuua 1.48: TlpenmouruTtensHbIiMU coenuHeHUsIMU (popmyiel (1.48) siBistroTes
coenunennst 148-1 — 148-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmumbl 1. Coenunenust 1.48-1 — 1.48-53 Tabmumpsr 148,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mist Q

TaGmuuer 1.
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_

N / T (1.49)
Q
F

Tabmuua 1.49: TlpennourutensHbiMU coenuHeHUsIMHU Gopmydbl (1.49) sBisroTCs
coenunennst 149-1 — 149-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.49-1 — 1.49-53 Tabmumsr 1.49,
TaKUM 00pa30oM, ONPENESIIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

N/

N / T (150)
Q

Tabmuua 1.50: TlpennoururtensHbiMu coenuHeHussMu Gopmydbl (1.50) sBisiroTCS
coemunennst 1.50-1 — 1.50-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.50-1 — 1.50-53 Tabmumsr 1.50,
TaKUM 00pa3oM, ONPEESSIIOTCS 3HAUeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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N / T (151)
Q

Tabmuua 1.51: TlpennoururtensHbiMu coenuHeHusIMU Gopmydbl (1.51) sBisroTCst
coenunennst [.51-1 — 151-53, B xotopeix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii ctpoke Tabmuubl 1. Coemunenust 1.51-1 — 1.5153 Tabmuusr 1.51,
TaKUM 00pa30M, ONPENEIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N—

N / T (152)
Q

c

Tabmuua 1.52: TlpennouruTensHbiMu coenuHeHus MU Gopmydibl (1.52) sBisroTCst
coenunennst 1.52-1 — 1.52-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.52-1 — 1.52-53 Tabaumer 1.52,
TaKUM 00pa30oM, ONPEEISTIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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— I

N / T (153)
Q
c

Tabmuua 1.53: TlpennouruTtensHbiMu coenuHeHussMU Gopmydiel (1.53) siBistrores
coenunennst 1.53-1 — 153-53, B kotopeix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.53-1 — 1.53-53 Tabmumsr 1.53,
TaKiM 00pa30oM, ONPENESIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

(o)

i

N
7

N / T (154)
Q

N/

Cl

Tabnuua 1.54: TlpeanourutensHbiMu coenuHeHusaMu Gopmydibl (1.54) sBnsroTcs
coenunennst 1.54-1 — 1.54-53, B xotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.54-1 — 1.54-53 Tabmunwsr 1.54,
TaKUM 00pa3oM, ONPENESIFOTCS 3HAY€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer 1.

N / T (1.55)
Q
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Tabmuua 1.55: TlpennoururensHpiMu coenuHeHussMU Gopmydsl (1.55) sBnsroTcs
coenunenust 1.55-1 — 1.55-53, B kotoppix (Q wuMeeT 3HAuUEHHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.55-1 — 1.55-53 Tabmumer 155,
TAaKUM 00pa3oM, OTIPENENAI0TCS 3HAUEHHEM COOTBETCTBYIOIIUX 3anmuceii Ne 1 - 53 nyst Q

Tabmuue 1.

N / T (156)
Q
ci

Tabmuua 1.56: TlpennourutensHpiMu coenuHeHUsAME Gopmydbl (1.56) sBrsroTcs
coenunenust 1.56-1 — 156-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeit crpoke Tabmmmbl 1. Coemmnenust 1.56-1 — 1.56-53 Tabmumsr 1.56,
TaKUM 00pa3oM, ONPEIesII0TCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

o I

—
N / T (157)
Q
c

Tabmuua 1.57: TlpennourutensHbiMu coenuHeHUsAME Gopmydel (1.57) sBrsroTcst
coenunennst 1.57-1 — 157-53, B xotoppix Q wuMeeT 3HAYCHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmmubl 1. Coenunenust 1.57-1 — 1.57-53 Tabmumsr 1.57,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.
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N / T (1.58)
Q
F

Tabmuua 1.58: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.58) sBisroTcst
coenunennst 1.58-1 — 1.58-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.58-1 — 1.58-53 Tabmumsr 1.58,
TaKiM 00pa30oM, ONPENESIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

A

-

N / T (159)
Q

F

Tabnuua 1.59: TlpennoururtenbubiMu coenuHernsaMu Gopmyiiel (1.59) sBnsroTcs
coenunennst 1.59-1 — 1.59-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.59-1 — 1.59-53 Tabaummsr 1.59,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N / T (1.60)
Q
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Tabmuua 1.60: TlpennoururtensHpiMu coenuHeHusIMU Gopmydbl (1.60) sBnsrOTCS
coenunenust 1.60-1 — 160-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBerctBytoiei crpoke Tabmuubl 1. Coenunenust 1.60-1 — 1.60-53 Tabmumsr 1.60,
TaKUM 00pa3oM, OTIPENEISIFOTCS 3HAUeHHEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 53 nyst Q

Tabmuue 1.

N / T (161)
Q

Tabmuua 1.61: IlpennoururensHpiMu coenuHeHUsAME Gopmydbl (1.61) sBisroTCS
coenunenust 1.61-1 — 161-53, B koTtoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmubl 1. Coenunenus 1.61-1 — 1.61-53 Tabmumsr 161,
TaKUM 00pa30oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amucei Ne 1 - 53 mst Q

TaGmuuer! 1.

N / T (162)
Q

Tabmuua 1.62: TlpennouruTtensHbIMU coenuHEHUAME (Gopmydbl (1.62) sBisrOTCS
coenunennst 1.62-1 — 162-53, B kxortopbix (Q HMeeT 3HAYCHHs, YKa3aHHbIC B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.62-1 — 1.62-53 Tabmumer 1.62,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mist Q

TaGmuuer 1.
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N\ / T (163)
Q

Tabmuua 1.63: TlpennourutensHbiMu coenuHeHUs MU (Gopmydbl (1.63) sBisrOTCS
coenunennst 1.63-1 — 163-53, B kotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.63-1 — 1.63-53 Tabmumer 1.63,
TaKUM 00pa30oM, ONPEIESFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceit Ne 1 - 53 mst Q

Tabmuuer 1.

N / T (1.64)
Q

Tabnuua 1.64: IlpennourutensHbiMu coenuHeHussMu Gopmyiel (1.64) siBrsitoTCS
coenunennsi 1.64-1 — 1.64-53, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.64-1 — 1.64-53 Tabnunsr 1.64,
TaKUM 00pa3oM, ONPENESIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mist Q

Tabmuuer 1.

N / T (165)
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Tabmuua 1.65: TlpennoururtensHpiMu coenuHeHUsIMHU Gopmydsl (1.65) sBnsroTCs
coenunenust 1.65-1 — 1.65-53, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.65-1 — 1.65-53 Tabmumsr 1.65,
TaKUM 00pa3oM, OTIPENESIAIOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

N / T (166)
Q

Tabmuua 1.66: IlpenmourutensHpIMU coenuHEHUAME (Gopmydbl (1.66) sBisIOTCS
coenunenust 1.66-1 — 166-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytomeii crpoke Tabmmubl 1. Coenunenust 1.66-1 — 1.66-53 Tabmumsr 1.66,
TaKUM 00pa30oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amucei Ne 1 - 53 mst Q

TaGmuuer! 1.

o

- N
v

N
o\ / (L (167)

Tabmuua 1.67: IlpennouruTtensHbIMU coenuHEHUAME (Gopmydbl (1.67) sBisroTCS
coenunenust 1.67-1 — 167-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.67-1 — 1.67-53 Tabmumsr 1.67,
TaKUM 00pa30oM, ONPENEIIOTCS 3HAUeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

TaGmuuer! 1.
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A

- N
e

N
N / cll (168)

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.

o I

—
e

N
N / (L (169)

Tabnuua 1.69: TlpennourutensHbiMu coenuHeHusiMu Gopmyiiel (1.69) siBrsiroTCS
coenunennsi 1.69-1 — 1.69-53, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.69-1 — 1.69-53 Tabmumsr 1.69,
TaKUM 00pa3oM, ONPENESIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mist Q

Tabmuuer 1.

N / T (1.70)
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Tabmuua 1.70: TlpennoururtensHpiMu coenuHeHussMu Gopmydsl (1.70) sBnsroTcs
coenunenust 1.70-1 — 170-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytomiei crpoke Tabmuubl 1. Coenunenust 1.70-1 — 1.70-53 Tabmumsr 1.70,
TaKUM 00pa3oM, OTIPENeII0TCS 3HAUeHUEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

S,

N
e\ / (lz (L.71)

Tabmuua 1.71: TlpennoururtensHpiMu coenuHeHusIMU Gopmydsl (1.71) sBrsroTcs
coenunenust 1.71-1 — 171-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctBytomeii crpoke Tabmmmbl 1. Coenunenust 1.71-1 — 1.71-53 Tabmumsr 171,
TaKUM 00pa3oM, ONPEeSI0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

S,

N
N / (ll (172)

Tabmuua 1.72: TlpennouruTtensHbIMU coenuHEHUAME Gopmydbl (1.72) sBrsroTcst
coenunennst 1.72-1 — 172-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromei crpoke Tabmmmbl 1. Coenunenust 1.72-1 — 1.72-53 Tabmumsr 1.72,
TaKUM 00pa30oM, ONPENEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer! 1.
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WA

—

/ N (1.73)
CI N\ (L

Tabmuua 1.73: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.73) sBisroTcst
coenunennst 1.73-1 — 173-53, B xotoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.73-1 — 1.73-53 Tabmumer 1.73,
TaKUM 00pa30oM, ONPEIEISIIOTCS 3HAUeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

D
A

N
7

N
e\ / (L (1.74)

Tabmuua 1.74: TlpennouruTtenbHbiMU coenuHeHUsIMU GopmyJiel (1.74) siBisroTes
coenunennst 1.74-1 — 174-53, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.74-1 — 1.74-53 Tabnunwsr 1.74,
TaKUM 00pa30oM, ONPEIEISIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mist Q

Tabmuuer 1.
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A

N
7

N
—N\ / ‘L (1.75)

Tabmuua 1.75: TlpennourutensHbiMU coenuHeHUsIMHU Gopmydbl (1.75) sBisroTcst
coenunennst 1.75-1 — 175-53, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.75-1 — 1.75-53 Tabmumsr 1.75,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3anuceit Ne 1 - 53 mst Q

Tabmuuer 1.

S,

/ 'd (1.76)
c\\ (|:

Tabmuua 1.76: TlpennouruTensHbiMU coenuHeHUsIMHU (hopmydibl (1.76) sBistoTCst
coenunennst 1.76-1 — 176-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.76-1 — 1.76-53 Tabmumsr 1.76,
TaKUM 00pa3oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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N

N / T/ (1L77)
Q
Tabmuua 1.77: TlpennouruTtensHbiMU coenuHeHUsIMEU Gopmydbl (1.77) sBistoTcst
coenunennst 1.77-1 — 177-53, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tadmumbl 1. Coenunenus 1.77-1 — 1.77-53 Tabmumer 1.77,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 53 mst Q

TaGmuuer 1.

A

—"

/ N (1.78)
c—\\ <|:

Tabmuua 1.78: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.78) sBisiroTcst
coenunennsi 1.78-1 — 1.78-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.78-1 — 1.78-53 Tabmumsr 1.78,
TaKUM 00pa3oM, ONPENESIFOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.

N
e\ / (!1 (1.79)
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Tabmuua 1.79: TlpennourutensHpiMu coenuHeHussMu Gopmydiel (1.79) sBusrores
coenunenust 1.79-1 — 179-53, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.79-1 — 1.79-53 Tabmumsr 1.79,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 53 nyst Q

Tabmuue 1.

I

N
N / cll (1.80)

Tabmuua 1.80: IlpeanoururensHpiMu coenuHernsaMu Gopmydsl (1.80) sBisroTCs
coenunenust 1.80-1 — 1.80-53, B koTtoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBerctBytomeii crpoke Tabmmmbl 1. Coenunenust 1.80-1 — 1.80-53 Tabmumsr 1.80,
TaKUM 00pa3oM, ONPEeSIIOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 53 mst Q

Tabmuuer! 1.

A

—

/ 'd (1.81)
c—\\ (|2

Tabmuua 1.81: IlpennoururtensHpiMu coenuHeHusIMU Gopmydbl (1.81) sBisroTcs
coenunennst [.81-1 — 1.81-53, B kotoppix (Q wuMeeT 3HAaUYEHUs, YKa3aHHbIE B
coorBercrBytomeii crpoke Tabmumbl 1. Coenunenust 1.81-1 — 1.81-53 Tabmumer 1.81,
TaKUM 00pa30oM, ONPEEIIOTCS 3HAUeHUEM COOTBETCTBYIOIUX 3amucei Ne 1 - 53 mst Q

TaGmuuer! 1.
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I,

/ N (.82)
c—\\ | '

Q

Tabmuua 1.82: TlpennourutensHbiMu coenuHeHnsIMHU Gopmydbl (1.82) sBisroTcst
coenunennst [.82-1 — 1.82-53, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenus 1.82-1 — 1.82-53 Tabmumsr 1.82,
TaKUM 00pa30oM, ONPENEIII0TCS 3HAYeHUEM COOTBETCTBYIOIUX 3amuceid Ne 1 - 53 mist Q

Tabmuuer 1.

o I

N
e

N
A\ / (L (183)

—

Tabmuua 1.83: IlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.83) sBisroTcst
coenunennst 1.83-1 — 1.83-53, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenuuenust 1.83-1 — 1.83-53 Tabmumer 1.83,
TaKUM 00pa30oM, ONPEIEISFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 53 mst Q

Tabmuuer 1.
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CrieKTpOoCKONUYeCKHe JaHHbIE IO BEIOpaHHBIM IpuMepam u3 Tabnuir:

Hwxe npuBeneHs! n30paHHbIe MOAPOOHBIE TPHUMEPbI CHHTE3a COSAMHEH s 0011ei
dopmyast (I) cornacHo uzobperenuro. Cnexrpockomnuueckue nanupie 'H-SIMP-, PC-
SIMP- u 1°F-SIMP npuBesieHbl 1711 XMMHUECKUX IPUMEPOB, ONUCAHHBIX B TPHBEIEHHbIX
Hiwke pasaenax (400 MI'u npu "H-SIMP u 150 MI'u ipu C-SIMP u 375 MI'u ipu “F-
AMP, pacteopurens CDCIl3;, CD3OD wumu ds-DMSO, BHyTpeHHMII CTaHAApT:
teTpamerwiacwiad 60 = 0,00 4./muH.) mony4enbl Ha mpubope Bruker, u ykasaHHble
CUTHAJIbl UMEIOT CJIENYIOIINe 3HaUeHus: br = mupokwuii; s = curier, d = ayoner, t =
tpuruieT, dd = aBoitHoit nyonet, ddd = nyGser aBoitHOrO AydNeTa, m = MyJIBTHILIET, ( =
KBapTeT, KBUHTET = KBUHTET, S€Xt = CEKCTeT, sept = cenreT, dq = NBOHHOI KBapTeT, dt =
IBOWHOW TpHIUIET. B ciydae co cMecsiMH IuacTepeoMepoB NaHbl JIMOO 3HAYMMBIE
CUTHajbl O0OMX JHACTEepeOMepoB, JHOO XapakTepHBbIH CHTCHAJ ~ OCHOBHOIO
nuacrepeomepa. COKpalleHHs, HCIONb3yeMble MJisi XHUMHYECKUX TPYMI, HMEIOT,
HanpuMmep, creayromue 3Hadenus: Me = CHs, Et = CH,CH3, t-Hex = C(CH3),CH(CHs)»,
t-Bu = C(CH3)s, n-Bu = HepasBeTBieHHbIH OyTwi, n-Pr = Hepa3BeTBIeHHBIN IpOMHI, 1-

Pr = passeTrBnenHsIil nponui, ¢-Pr = nuknonponui, c-Hex = HukIorekcun.

CriekTpoCKONUYecKHe JaHHbIE N0 MEPEUNCICHHBIM HIDKE BHIOPAHHBIM IIPUMeEpam
13 TabauL, ObUTM MOMy4YEHBbl Ha OCHOBE TPaIMLMOHHON uHTepnpeTanuu 'H-SAMP uiu

OLIEHKHU METOAOM CIIUCKa NMHUKOB SIMP.

TpamuuuonHas untepnperarus 'H-SIMP

ITpumep Ne 1.29-48:
'H-SIMP (400 MHz, CDCls §, ppm) 8.22 (d, 1H), 8.11 (d, 1H), 7.75 (dd, 1H), 7.46 (dd,
1H), 7.21 (dd, 1H), 7.09 (m, 1H), 4.92 (s, 2H), 4.27 (q, 2H), 1.29 (t, 3H).

ITpumep Ne 1.28-4:

'H-SIMP (400 MHz, CDCl;s §, ppm) 8.33 (d, 1H), 7.98 (dd, 1H), 7.75 (dd, 1H), 7.37-7.33
(m, 2H), 7.11-7.07 (m, 2H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.32-48:

'H-SIMP (400 MHz, CDCls 8, ppm) 8.18 (dd, 1H), 8.12 (d, 1H), 7.50-7.45 (m, 2H), 7.20
(dd, 1H), 7.09 (m, 1H), 4.92 (s, 2H), 4.27 (q, 2H), 1.29 (t, 3H).
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ITpumep Ne 1.32-2:
"H-AAMP (400 MHz, CDCls 8, ppm) 8.17-8.14 (m, 2H), 7.54-7.39 (m, 3H), 7.25 (m, 1H),
7.12 (m, 1H), 4.93 (s, 2H), 4.28 (q, 2H), 1.29 (t, 3H).

ITpumep Ne 1.32-4:
'H-SIMP (400 MHz, CDCl; 8, ppm) 8.24 (d, 1H), 8.04 (dd, 1H), 7.48 (m, 1H), 7.36-7.33
(m, 2H), 7.11-7.06 (m, 2H), 4.93 (s, 2H), 4.27 (q, 2H), 1.30 (t, 3H).

ITpumep Ne 1.30-49:
'H-SIMP (400 MHz, DMSO-d® 5, ppm) 8.47 (d, 1H), 8.15-8.07 (m, 2H), 7.70-7.63 (m,
2H), 7.45 (m, 1H), 4.85 (s, 2H).

ITpumep Ne 1.30-7:
'H-AMP (400 MHz, DMSO-d® 8, ppm) 13.12 (bs, 1H), 8.51 (d, 1H), 8.12 (dd, 1H), 7.99
(d, 1H), 7.52 (d, 2H), 7.42 (d, 2H), 4.87 (s, 2H).

ITpumep Ne 1.29-2:
"H-AMP (400 MHz, CDCl;s 8, ppm) 8.25 (d, 1H), 8.08 (dd, 1H), 7.75 (dd, 1H), 7.52 (m,
1H), 7.43 (m, 1H), 7.24 (m, 1H), 7.12 (m, 1H), 4.93 (s, 2H), 4.28 (q, 2H), 1.29 (t, 3H).

ITpumep Ne 1.33-48:
'H-AIMP (400 MHz, DMSO-d® 8, ppm) 13.10 (bs, 1H), 8.37 (d, 1H), 8.15 (dd, 1H), 7.91
(m, 1H), 7.72-7.66 (m, 2H), 7.39 (m, 1H), 4.86 (s, 2H).

ITpumep Ne 1.71-38:

'H-SIMP (400 MHz, CDCl;s 8, ppm) 8.26 (d, 1H), 8.10 (dd, 1H), 7.76 (dd, 1H), 7.48 (m,
1H), 7.43 (m, 1H), 6.98 (m, 1H), 6.89 (m, 1H), 4.93 (s, 2H), 4.18 (t, 2H), 1.70-1.58 (m,
2H), 0.91 (t, 3H).

ITpumep Ne 1.33-2:

'H-IMP (400 MHz, DMSO-d° 3, ppm) 13.11 (bs, 1H), 8.38 (d, 1H), 8.13 (dd, 1H), 7.92
(m, 1H), 7.61-7.53 (m, 2H), 7.40-7.32 (m, 2H), 4.88 (s, 2H).

ITpumep Ne 1.31-49:

'H-SIMP (400 MHz, CDCl; 8, ppm) 8.20-8.17 (m, 2H), 7.52-7.44 (m, 2H), 7.25 (m, 1H),
7.16 (m, 1H), 4.94 (s, 2H), 3.81 (s, 3H).
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ITpumep Ne 1.31-38:
"H-AAMP (400 MHz, CDCl3 8, ppm) 8.20-8.16 (m, 2H), 7.52-7.46 (m, 2H), 6.99 (m, 1H),
6.88 (m, 1H), 4.94 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.29-4:
'H-SIMP (400 MHz, CDCl5 §, ppm) 8.20-8.17 (m, 2H), 7.52-7.43 (m, 2H), 7.25 (m, 1H),
7.16 (dd, 1H), 4.92 (s, 2H), 4.27 (q, 2H), 1.29 (t, 3H).

ITpumep Ne 1.29-38:
'H-SIMP (400 MHz, CDCl;s 8, ppm) 8.26 (d, 1H), 8.11 (dd, 1H), 7.76 (dd, 1H), 7.48 (m,
1H), 6.99 (m, 1H), 6.90 (m,1H), 4.92 (s, 2H), 4.27 (q, 2H), 1.29 (t, 3H).

ITpumep Ne 1.30-38:
'H-IMP (400 MHz, CDCl;s 8, ppm) 9.52 (bs, 1H), 7.54 (m, 1H), 7.43 (m, 1H), 7.22 (m,
1H), 7.05 (dd, 1H), 6.96 (m, 1H), 6.88 (m, 1H), 4.98 (s, 2H).

ITpumep Ne 1.28-49:
"H-AMP (400 MHz, CDCl;s 8, ppm) 8.28 (d, 1H), 8.10 (dd, 1H), 7.77 (dd, 1H), 7.45 (m,
1H), 7.24 (m, 1H), 7.16 (dd, 1H), 4.94 (s, 2H), 3.81 (s, 2H).

ITpumep Ne 1.30-48:
'H-AAMP (400 MHz, DMSO-d°® 8, ppm) 13.10 (bs, 1H), 8.40 (m, 1H), 8.13-8.07 (m, 2H),
7.73-7.67 (m, 2H), 7.39 (m, 1H), 4.87 (s, 2H).

ITpumep Ne 1.30-4:
'H-SIMP (400 MHz, DMSO-d® 8, ppm) 13.11 (bs, 1H), 8.48 (d, 1H), 8.11 (dd, 1H), 7.98
(dd, 1H), 7.47-7.42 (m, 2H), 7.31-7.27 (m,2H), 4.87 (s, 2H).

ITpumep Ne 1.28-7:
'H-SIMP (400 MHz, CDCl;s §, ppm) 8.35 (d, 1H), 7.98 (dd, 1H), 7.77 (dd, 1H), 7.39-7.36
(m, 1H), 7.32-7.29 (m, 2H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.31-48:

'H-AMP (400 MHz, CDCl;3 8, ppm) 8.18 (m, 1H), 8.13 (d, 1H), 7.50-7.45 (m, 2H), 7.21
(dd, 1H), 7.10 (m, 2H), 4.95 (s, 2H), 3.80 (s, 3H).

ITpumep Ne 1.67-38:

'H-SIMP (400 MHz, CDCl;3 8, ppm) 8.27 (d, 1H), 8.11 (dd, 1H), 7.16 (dd, 1H), 7.49 (m,
1H), 6.99 (m, 1H), 6.89 (m, 1H), 4.92 (s, 2H), 4.49 (t, 2H), 3.67 (s, 3H), 2.69 (t, 2H).
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ITpumep Ne 1.32-7:
"H-AIMP (400 MHz, CDCls 8, ppm) 8.18 (d, 1H), 7.98 (dd, 1H), 7.42 (m, 1H), 7.31-7.28
(m, 2H), 7.24-7.19 (m, 2H), 4.85 (s, 2H), 4.20 (q, 2H), 1.22 (t, 3H).

ITpumep Ne 1.31-7:
'H-SIMP (400 MHz, CDCl; 8, ppm) 8.25 (d, 1H), 8.05 (dd, 1H), 7.49 (m, 1H), 7.38-7.35
(m, 2H), 7.32-7.29 (m, 2H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.28-48:

'H-SIMP (400 MHz, CDCls 8, ppm) 8.22 (d, 1H), 8.11 (dd, 1H), 7.75 (dd, 1H), 7.46 (dd,
1H), 7.21 (m, 1H), 7.10 (m, 1H), 4.95 (s, 2H), 3.80 (s, 3H).

ITpumep Ne 1.33-49:

'H-SIMP (400 MHz, DMSO-d® §, ppm) 13.13 (bs, 1H), 8.43 (d, 1H), 8.16 (m, 1H), 7.94
(m, 1H), 7.70-7.63 (m, 2H), 7.45 (m, 1H), 4.88 (s, 2H).

ITpumep Ne 1.33-38:
'H-AMP (400 MHz, DMSO-d® §, ppm) 13.12 (bs, 1H), 8.41 (d, 1H), 8.15 (m, 1H), 7.93
(m, 1H), 7.67 (m, 1H), 7.50 (m, 1H), 7.25 (m, 1H), 4.87 (s, 2H).

ITpumep Ne 1.31-2:
'"H-AAMP (400 MHz, CDCl3 8, ppm) 8.17-8.14 (m, 2H), 7.54-7.41 (m, 3H), 7.27 (m, 1H),
7.12 (m, 1H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.32-49:
'H-SIMP (400 MHz, CDCl5 §, ppm) 8.20-8.17 (m, 2H), 7.52-7.43 (m, 2H), 7.24 (m, 1H),
7.16 (dd, 1H), 4.92 (s, 2H), 4.27 (q, 2H), 1.29 (t, 3H).

ITpumep Ne 1.30-2:
'H-IMP (400 MHz, DMSO-d® 8, ppm) 13.12 (bs, 1H), 8.41 (d, 1H), 8.13 (dd, 1H), 8.06
(dd, 1H), 7.61-7.54 (m, 2H), 7.41-7.33 (m, 2H), 4.88 (s, 2H).

ITpumep Ne 1.28-2:
'H-AMP (400 MHz, CDCl;s 8, ppm) 8.25 (d, 1H), 8.08 (dd, 1H), 7.75 (dd, 1H), 7.51 (m,
1H), 7.42 (m, 1H), 7.25 (m, 1H), 7.12 (m, 1H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.68-38:

"H-IMP (400 MHz, CDCl;s 8, ppm) 8.26 (d, 1H), 8.11 (dd, 1H), 7.76 (dd, 1H), 7.49 (m,
1H), 6.99 (m, 1H), 6.88 (m, 1H), 4.97 (s, 2H), 4.26 (m, 1H), 3.77 (m, 1H), 1.98-1.85 (m,
3H), 1.60 (m, 1H).
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ITpumep Ne 1.33-7:
"H-AAMP (400 MHz, DMSO-d® §, ppm) 13.10 (bs, 1H), 8.47 (d, 1H), 8.05 (m, 1H), 7.92
(m, 1H), 7.53-7.49 (m, 2H), 7.42-7.38 (m, 2H), 4.87 (s, 2H).

ITpumep Ne 1.33-4:
'H-SIMP (400 MHz, DMSO-d® §, ppm) 13.10 (bs, 1H), 8.45 (d, 1H), 8.04 (m, 1H), 7.92
(m, 1H), 7.45-7.40 (m, 2H), 7.32-7.27 (m, 2H), 4.86 (s, 2H).

ITpumep Ne 1.31-4:
'H-SIMP (400 MHz, CDCl5 8, ppm) 8.24 (d, 1H), 8.04 (dd, 1H), 7.49 (m, 1H), 7.36-7.33
(m, 2H), 7.11-7.07 (m, 2H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.29-7:
"H-IMP (400 MHz, CDCl;3 §, ppm) 8.36 (m, 1H), 7.99 (m, 1H), 7.76 (dd, 1H), 7.38-7.36
(m, 2H), 7.32-7.29 (m, 2H), 4.92 (s, 2H), 4.28 (q, 2H), 1.30 (t, 3H).

ITpumep Ne 1.32-38:
"H-IMP (400 MHz, CDCl5 8, ppm) 8.20-8.16 (m, 2H), 7.52-7.46 (m, 2H), 6.99 (m, 1H),
6.89 (m, 1H), 4.92 (s, 2H), 4.28 (q, 2H), 1.29 (t, 3H).

Merton crircka nuxkoB JIMP

Jlannbie 'H-SIMP 1o BbIOpaHHBIM MpPUMepaM TPEACTaBleHbl B BUIE CIUCKOB
nukos 'H-SIMP. J{;is KasI0ro NMuKa CUrHaNa CHAuaja yKasblBaeTcsl O-3Ha4YeHue B 4. Ha
MJIH., a 3aTeM (B KpYIJIbIX CKOOKax) WHTEHCHUBHOCTh CUrHana. llapa 3HaveHuii O-
BEJIMYNHA-UHTEHCUBHOCTb CUTHAJIA PA3JIMUHBIX CUTHAJIBHBIX MUKOB OTAENSIOTCS APYT OT

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

81 (MuteHcuBHOCTBY; 8> (MIHTEHCUBHOCTE));. .. ..... : 8i (IHTEHCHUBHOCTS;

IR 5

Sn (MHTEeHCUBHOCTbn)

HVHTEeHCUBHOCTE pE3KUX CUTHAJIOB KOPPEIUPYeT C BBICOTOM CHUTrHajIa B
pacnedatanHoM npumepe crnekrpa AMP B canTuMeTpax U AEMOHCTPUPYET UCTHHHOE
COOTHOUICHUE 3HAYEHUN WHTEHCUBHOCTH CUTHAJIOB. JIJI1 IMUPOKUX CHUTHAJIOB MOTYT
YKa3bIBaTbCsl HECKOJIBKO MUKOB MJIU LIEHTP CUTHAJIA U UX OTHOCUTEJIbHASI MHTEHCUBHOCTD

o CPaBHCHHUIO C HauOoJjiee UHTEHCUBHBIM CUTHAJIOM B CIICKTPE.
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Jns xanubpoBku xumudeckoro casura 'H-SIMP ucrmonb3yeTcss XMMUYECKMit
CIBUI' TETPAMETHJICHJIAHA W/WUJIM PAaCTBOPUTENS, OCOOEHHO B Cllydae CIIEKTpPOB,
usmeperHbix B JIMCO. Takum o0pa3om, MUK TETPAMETIIICHIAHA MOXKET TOSIBJIATHCS B

cniuckax nukoB SIMP, HO pu 3TOM 3TO He 00S3aTENBHO.

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 PACTBOPUTENS], CUTHAJIBI OT CTEPEOU30MEPOB LENIEBbIX COCIMHEHUH, KOTOPBIE

TaKXKe SBIISFOTCS IPEIMETOM H300pETeHUSI, /HITH MUKU OT IPUMECEH.

[Tpu yka3aHWU CUTHAJIOB COEIUHEHNUN B I€JIbTa-IHAaNa30He PACTBOPHUTENCH U/ UIH

1
BOABI B Hammx crnuckax ‘H-SIMP npuBopsitcs muku OOBIYHBIX MHKOB PaCTBOPUTEIS,
Hanpumep, muku u3 JIMCO B IMCO-Ds 1 nuk BOIbI, 1151 KOTOPBIX B CPEIHEM OOBIMHO

XapaKTEPHA BbICOKAass HHTCHCUBHOCTD.

ITuku cTepeon3oMepoB LENEBbIX COSTUHEHUN W/WIIN MMUKU MpuMeceil 0OBIMHO B
CpeIHEM UMEIOT MEHBIIYI0 HHTEHCHBHOCTD, Y€M ITHKH LEJIEBbIX COeAMHEHUH (HanpuMmep,

¢ uuctoToi >90%).

Taxkue crepeonsoMepbl W/WIM TPUMECH MOTYT OBITh THUIUYHBIMH IS
KOHKPETHOTO MPOM3BOACTBEHHOrO mpouecca. Takum oO6pa3oM, UX MUKU MOTYT ITOMOYb
UIeHTU(ULNIPOBATh BOCIPOU3BEACHUE HAILIEro IPOU3BOJICTBEHHOIO Iporecca ¢

UCTIOJIb30BAaHUEM "OTIIEYATKOB MOOOYHBIX TMPOAYKTOB".

CHeLII/IaJ'II/ICT, KOTOprfI onpeacyA€T NUKU LHEJIEBBIX COGI[I/IHGHI/Iﬁ HU3BECTHBIMU
metonamu (MestreC, monenupoBanue ACD, a Takike C MOMOIIBK SMITUPUYECKU
OLICHCHHbBIX OXHNIAAa€MbIX 3Ha‘{eHHI>'I), MOXKET, IpU HeO6XOI[I/IMOCTI/I, BBIACIIUTh ITUKU
OEJIEBBIX COGI[PIHCHPIFI, HUCIIOJIb3Ys, TpHU HeO6XOI[I/IMOCTI/I, JOIIOJIHUTCIIBHBIC (bHJ'IprbI
WHTEHCUBHOCTH. Y Ka3aHHOE BBIACJICHUE CXOKE C BBIACIICHUEM ITUKOB, UCIIOJIb3YEMbIM B

knaccuueckoii uarepnperanuu 'H-SIMP.

IMonpobuas unpopmaiust o crnuckax 'H-SIMP npusemena B base HaHHBIX

Research Disclosure (Coobmenmnii 06 Mccnenosannn) Homep 564025.

1.64-1: 'H-SIMP(400.2 MHz, ds-DMSO):
5= 8.4662 (0.8); 8.4624 (1.3); 8.4590 (0.9); 8.4548 (1.0); 8.4508 (1.4); 8.4476 (0.8); 7.9534
(0.7); 7.9504 (0.8); 7.9319 (1.0); 7.9288 (1.5); 7.9256 (0.9); 7.9071 (0.9); 7.9041 (0.9); 7.6910
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(0.9); 7.6800 (1.4); 7.6691 (1.4); 7.6584 (1.2); 7.6475 (0.7); 7.4316 (0.6), 7.4272 (0.5); 7.4198
(2.1); 7.4154 (1.5); 7.4131 (1.6); 7.4057 (3.7); 7.4016 (4.5); 7.3964 (0.9); 7.3942 (0.9); 7.3899
(0.6); 7.2950 (0.5); 7.2894 (2.7); 7.2827 (1.7); 7.2803 (1.2); 7.2779 (1.4); 7.2749 (1.0); 7.2696
(1.9); 7.2651 (1.7); 5.0148 (7.8); 3.7208 (16.0); 3.7105 (0.4); 3.3411 (38.8); 3.3174 (3.6);
2.5120 (4.8); 2.5076 (9.9); 2.5031 (13.6); 2.4985 (9.8); 2.4941 (4.7); 2.0766 (0.3); -0.0001 (0.8)

1.66-43: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 8.2864 (3.1); 8.2751 (3.3); 7.9944 (1.7); 7.9716 (2.8); 7.9468 (1.9); 7.6758 (0.6); 7.6597
(1.3); 7.6544 (1.3); 7.6473 (2.0); 7.6371 (4.7); 7.6257 (3.5); 7.6156 (3.6); 7.6043 (1.7); 7.3404
(3.7); 7.3192 (6.6); 7.2984 (3.2); 4.8876 (16.0); 3.5078 (0.6); 3.3336 (31.0); 2.6721 (0.6);
2.5071 (55.8); 2.5028 (77.5); 2.4986 (61.0); 2.3298 (0.6); 2.0765 (0.8); 1.2343 (0.3); -0.0001 (3.5)

1.64-38: 'H-5IMP(300.1 MHz, ds-DMSO):

&= 8.3372 (1.0); 8.3326 (1.5); 8.3279 (1.0); 8.3221 (1.1); 8.3173 (1.6); 8.3130 (1.0); 7.9881
(0.8); 7.9842 (0.8); 7.9595 (1.1); 7.9549 (1.4); 7.9498 (0.9); 7.9250 (1.0); 7.9211 (0.9); 7.7196
(0.6); 7.6997 (0.7); 7.6902 (1.2); 7.6705 (1.2); 7.6608 (0.8); 7.6549 (1.0); 7.6408 (2.1); 7.6261
(1.5); 7.6119 (1.2); 7.5974 (0.7); 7.5085 (0.7); 7.4994 (0.7); 7.4783 (0.8); 7.4724 (0.9); 7.4699
(0.9); 7.4641 (0.8); 7.4431 (0.6); 7.4339 (0.7); 7.2644 (0.5); 7.2597 (0.5); 7.2554 (0.5); 7.2509
(0.5); 7.2323 (0.9); 7.2298 (0.9); 7.2075 (0.4); 7.2027 (0.5); 7.1984 (0.4); 7.1940 (0.4); 5.0122
(7.9); 3.7207 (16.0); 3.6743 (0.4); 3.3403 (7.6); 3.3170 (0.5); 2.5193 (1.6); 2.5136 (2.9); 2.5077
(3.8); 2.5019 (2.7); 2.0798 (1.5)

1.66-38: 'H-sIMP(300.1 MHz, ds-DMSO):

5= 8.3338 (2.3); 8.3292 (3.4); 8.3246 (2.4); 8.3187 (2.6); 8.3139 (3.6); 7.9852 (1.8); 7.9814
(1.8); 7.9566 (2.5); 7.9521 (3.1); 7.9470 (2.0); 7.9222 (2.3); 7.9183 (2.0); 7.7089 (1.3); 7.6890
(1.5); 7.6795 (2.7); 7.6598 (2.8); 7.6498 (3.5); 7.6353 (3.8); 7.6209 (3.5); 7.6067 (2.7); 7.5922
(1.6); 7.5073 (1.4); 7.4982 (1.5); 7.4769 (1.8); 7.4713 (2.2); 7.4628 (1.8); 7.4417 (1.5); 7.4326
(1.5); 7.2617 (1.1); 7.2570 (1.2); 7.2524 (1.1); 7.2298 (2.0); 7.2270 (2.0); 7.2047 (1.1); 7.1999
(1.1); 7.1957 (1.0); 4.8740 (16.0); 3.3363 (12.6); 3.1574 (0.4); 3.1171 (0.4); 3.0925 (0.6);
3.0678 (0.5); 2.7288 (0.3); 2.5085 (44.8); 2.5027 (57.1); 2.4970 (40.7); 2.2724 (0.4); 2.0759
(1.1); 1.2371 (0.4); 1.1906 (0.4); 1.1665 (0.9); 1.1422 (0.6); -0.0005 (1.6)

1.66-49: 'H-IMP(300.1 MHz, ds-DMSO):

&= 13.0926 (1.1); 8.2738 (4.2); 8.2587 (4.5); 7.9648 (2.1); 7.9610 (2.2); 7.9320 (3.7); 7.9014
(2.7); 7.8978 (2.6); 7.7279 (3.1); 7.7092 (3.4); 7.6982 (3.9); 7.6797 (3.8); 7.6622 (4.0); 7.6530
(4.3); 7.6336 (4.2); 7.6242 (4.2); 7.6142 (2.8); 7.6000 (4.2); 7.5855 (4.4); 7.5713 (3.3); 7.5570
(2.0); 7.4050 (2.2); 7.3956 (2.2); 7.3774 (3.2); 7.3681 (3.1); 7.3486 (2.0); 7.3392 (1.9); 4.8661
(16.0); 3.3304 (1.6); 2.5081 (35.9); 2.5023 (46.9); 2.4965 (33.4); 2.3798 (0.4); 2.2711 (0.4);
2.0765 (1.6); 1.7527 (0.6); -0.0005 (12.0)

1.66-1: 'H-SIMP(300.1 MHz, de-DMSO):

&= 13.0504 (0.4); 13.0353 (0.4); 12.9713 (0.4); 8.4644 (4.7); 8.4525 (4.8); 7.9534 (2.2); 7.9233
(4.2); 7.8922 (2.6); 7.6941 (2.2); 7.6799 (3.6); 7.6660 (3.5); 7.6518 (3.0); 7.3993 (14.7); 7.2871
(7.8); 7.2805 (7.7); 7.2629 (6.6); 4.8860 (16.0); 3.3302 (4.5); 3.1683 (0.9); 2.7504 (0.4); 2.5021
(25.9); 2.0745 (7.8); -0.0007 (1.0)

1.64-2: 'H-SIMP(400.1 MHz, ds-DMSO):

&= 8.3138 (1.6); 8.3024 (1.7); 7.9663 (0.8); 7.9643 (0.9); 7.9418 (1.5); 7.9193 (1.0); 7.9171
(1.0); 7.6372 (0.8); 7.6264 (1.4); 7.6156 (1.5); 7.6049 (1.3); 7.5991 (0.9); 7.5946 (1.4); 7.5797
(1.3); 7.5759 (1.6); 7.5597 (0.8); 7.5563 (1.0); 7.5506 (0.5); 7.5463 (0.5); 7.5372 (0.5); 7.5291
(0.8); 7.5173 (0.9); 7.5114 (0.9); 7.5068 (0.6); 7.4976 (0.6); 7.4939 (0.5); 7.3596 (1.0); 7.3420
(1.8); 7.3363 (1.5); 7.3247 (2.0); 7.3145 (1.0); 7.3120 (1.0); 7.3062 (1.0); 5.7564 (0.3); 5.0101
(8.8); 3.7187 (16.0); 3.3204 (4.2); 2.5071 (2.9); 2.5030 (3.9); 2.4988 (3.1); -0.0004 (0.6)

1.64-43: TH-IMP(300.1 MHz, ds-DMSO):
&= 8.2935 (0.9); 8.2888 (1.4); 8.2841 (0.9); 8.2784 (1.0); 8.2736 (1.4); 8.2690 (0.8); 8.0094
(0.8); 8.0054 (0.8); 7.9808 (1.0); 7.9763 (1.2); 7.9706 (0.8); 7.9459 (0.9); 7.9419 (0.8); 7.6712
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(0.6); 7.6627 (0.6); 7.6587 (1.0); 7.6434 (2.2); 7.6300 (1.6); 7.6150 (1.6); 7.6013 (0.7); 7.5926
(0.4); 7.3514 (1.8); 7.3234 (2.9); 7.2956 (1.4); 7.2911 (0.8); 5.0152 (7.8); 3.7106 (16.0); 3.3373
(20.7); 3.3137 (2.8); 2.5158 (4.6); 2.5100 (9.0); 2.5040 (11.9); 2.4981 (8.2); 2.4924 (3.8);
2.0777 (0.6); -0.0003 (0.8)

1.66-2: 'H-SIMP(400.1 MHz, d-DMSO):

&= 8.3117 (4.4); 8.3014 (4.8); 7.9586 (2.3); 7.9349 (4.1); 7.9117 (2.7); 7.6307 (1.9); 7.6203
(3.4); 7.6095 (3.5); 7.5987 (3.5); 7.5888 (3.8); 7.5697 (4.4); 7.5506 (2.8); 7.5227 (2.8); 7.5084
(2.9); 7.4904 (1.8); 7.3520 (3.0); 7.3397 (3.9); 7.3229 (7.0); 7.3035 (4.4); 5.7527 (14.0); 4.8638
(16.0); 3.5072 (1.0): 3.3312 (6.1): 3.0664 (0.4); 2.6724 (0.4); 2.5010 (27.5); 1.2348 (1.3); -
0.0012 (0.4)

1.64-49: 'H-SIMP(300.1 MHz, de-DMSO):

5= 8.2785 (0.9); 8.2735 (1.4); 8.2688 (0.9); 8.2633 (1.0); 8.2582 (1.4); 8.2537 (0.8); 7.9665
(0.8); 7.9625 (0.8); 7.9380 (1.0); 7.9336 (1.1); 7.9277 (0.8); 7.9032 (0.9); 7.8991 (0.9); 7.7317
(1.2); 7.7131 (1.3); 7.7021 (1.4); 7.6835 (1.4); 7.6671 (1.3); 7.6578 (1.4); 7.6385 (1.4); 7.6292
(1.4), 7.6170 (0.9); 7.6031 (1.3); 7.5884 (1.5); 7.5740 (1.0); 7.5598 (0.6); 7.4045 (0.8); 7.3951
(0.7); 7.3773 (1.1); 7.3753 (1.0); 7.3678 (0.9); 7.3659 (0.9); 7.3479 (0.7); 7.3385 (0.6); 4.9942
(7.3); 3.7090 (16.0); 3.3437 (84.2); 3.3209 (0.7); 2.5157 (5.5); 2.5098 (10.8); 2.5038 (14.4);
2.4978 (9.9); 2.4920 (4.5)

1.71-38: "H-SIMP(400.6 MHz, CDCI3):

5= 8.2696 (2.5); 8.2679 (2.7); 8.2635 (2.7); 8.2618 (2.6); 8.1166 (3.1); 8.1148 (3.0); 8.0954
(3.5); 8.0936 (3.4); 7.7759 (3.5); 7.7698 (3.3); 7.7547 (3.0); 7.7485 (3.0); 7.5051 (0.9); 7.4906
(0.9); 7.4834 (1.2); 7.4689 (1.2); 7.4624 (1.0); 7.4480 (0.9); 7.2625 (8.0); 7.0105 (0.6); 7.0068
(0.6); 7.0036 (0.7); 7.0000 (0.7); 6.9910 (0.7); 6.9876 (0.9); 6.9844 (1.1); 6.9810 (1.0); 6.9779
(0.7); 6.9689 (0.6); 6.9652 (0.6); 6.9620 (0.6); 6.9584 (0.6); 6.9165 (1.0); 6.9097 (0.8); 6.8953
(1.1); 6.8921 (1.1); 6.8886 (0.9); 6.8853 (0.9); 6.8710 (1.0); 6.8642 (0.8); 5.3000 (2.5); 4.9296
(16.0); 4.1922 (4.0); 4.1756 (8.5); 4.1590 (4.1); 1.7023 (1.2); 1.7006 (1.8); 1.6839 (3.7); 1.6823
(2.1); 1.6654 (3.7); 1.6487 (1.9); 1.6473 (1.4); 1.6304 (0.6); 1.5846 (2.3); 0.9314 (7.2); 0.9129
(15.2); 0.8943 (6.6); -0.0002 (12.2); -0.0028 (0.5)

1.53-49: TH-SIMP(400.0 MHz, CDCI3):

&=8.5991 (3.7); 8.5933 (3.7); 8.4218 (3.6); 8.4172 (3.6); 7.9736 (2.6); 7.9682 (4.1); 7.9630
(2.5); 7.5168 (1.8); 7.4958 (2.9); 7.4761 (2.3); 7.3446 (1.5); 7.3414 (1.6); 7.3392 (1.7); 7.3362
(1.6); 7.3232 (1.1); 7.3200 (1.2); 7.3178 (1.4); 7.3148 (1.3); 7.2621 (29.6); 7.2539 (2.4); 7.2484
(2.0); 7.2303 (2.2); 7.2249 (2.0); 4.9177 (16.0); 4.3074 (2.1); 4.2895 (6.4); 4.2717 (6.4); 4.2538
(2.1); 1.6090 (0.8); 1.3169 (7.4); 1.2990 (14.9); 1.2812 (7.2); 0.8818 (0.6); 0.0078 (0.6); -
0.0002 (17.9); -0.0085 (0.6)

1.52-49: 'H-SIMP(400.0 MHz, CDCI3):

5=8.6011 (1.5); 8.5963 (1.5); 8.4193 (1.7); 7.9738 (1.6); 7.9685 (2.4); 7.9633 (1.5); 7.5204
(1.2); 7.4994 (1.9); 7.4796 (1.4); 7.3457 (1.0); 7.3406 (1.3); 7.3376 (1.1); 7.3191 (1.0); 7.2625
(14.2); 7.2548 (1.8); 7.2492 (1.4); 7.2311 (1.4); 7.2258 (1.3); 5.3003 (1.3); 4.9419 (9.4); 3.8162
(16.0); 1.5845 (0.7); 0.0699 (0.9); 0.0079 (0.5); -0.0002 (8.6)

1.54-49: TH-SIMP(400.6 MHz, ds-DMSO):

&= 13.1310 (1.5); 8.7643 (5.6); 8.7638 (5.6); 8.7583 (5.7); 8.7578 (5.7); 8.5261 (5.6); 8.5216
(5.7); 8.0226 (4.5); 8.0177 (5.5); 8.0168 (5.4); 8.0119 (4.4); 7.8009 (2.5); 7.7804 (6.3); 7.7756
(3.4); 7.7590 (3.4); 7.7560 (3.2); 7.7504 (2.9); 7.5598 (2.1); 7.5568 (2.2); 7.5540 (2.0); 7.5514
(1.9); 7.5384 (1.8); 7.5354 (1.9); 7.5325 (1.7); 7.5300 (1.6); 4.8804 (16.0); 3.3231 (14.1);
2.5247 (1.0); 2.5200 (1.6); 2.5112 (25.2); 2.5066 (55.1); 2.5021 (77.0); 2.4975 (54.4); 2.4930
(24.9); 0.0080 (1.8); -0.0002 (64.0); -0.0085 (2.0)

1.47-4: '"H-SIMP(400.6 MHz, CDCI3):
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6=8.5511 (2.2); 8.5487 (2.1); 8.5389 (2.3); 8.5364 (2.1); 8.4700 (3.2); 8.4660 (3.1); 7.5556
(1.6); 7.5418 (2.2); 7.5289 (1.6); 7.2692 (2.7); 7.2630 (13.1); 7.2576 (2.8); 7.2522 (1.7); 7.2467
(3.4); 7.2407 (1.0); 7.2350 (3.2); 7.0991 (3.5); 7.0934 (1.0); 7.0819 (1.2); 7.0791 (3.9); 7.0766
(3.0); 7.0735 (1.1); 7.0621 (0.9); 7.0565 (2.6); 5.3006 (4.4); 4.9335 (15.7); 4.3112 (2.0); 4.2934
(6.3); 42756 (6.4); 4.2578 (2.1); 1.5923 (1.5); 1.3219 (7.8); 1.3041 (16.0); 1.2863 (7.7); 1.2563
(0.7); -0.0002 (18.0); -0.0085 (0.6)

1.47-38: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.5307 (2.2); 8.5281 (2.2); 8.5184 (2.3); 8.5159 (2.3); 8.4634 (3.3); 8.4592 (3.3); 7.5482
(1.7); 7.5345 (2.3); 7.5213 (1.7); 7.4926 (0.8); 7.4784 (0.8); 7.4711 (1.3); 7.4569 (1.3); 7.4497
(0.9); 7.4355 (0.8); 7.2633 (9.7); 7.0158 (0.6); 7.0120 (0.6); 7.0090 (0.7); 7.0053 (0.6); 6.9967
(0.6); 6.9932 (1.1); 6.9899 (1.2); 6.9865 (1.2); 6.9831 (0.6); 6.9745 (0.5); 6.9707 (0.6); 6.9677
(0.6); 6.9641 (0.6); 6.9075 (1.0); 6.9008 (0.9); 6.8869 (1.1); 6.8827 (1.2); 6.8803 (1.0); 6.8761
(1.0); 6.8622 (1.0); 6.8554 (0.9); 5.3007 (6.6); 4.9293 (16.0); 4.3087 (2.0); 4.2909 (6.2); 4.2731
(6.3); 42552 (2.1); 2.0454 (0.8); 1.5992 (1.1); 1.3153 (7.5); 1.2975 (15.3); 1.2797 (7.6); 1.2640
(1.4); 1.2597 (1.3); 0.8987 (0.6); 0.8818 (2.2); 0.8642 (0.9); -0.0002 (13.6)

1.44-48: "TH-SIMP(400.6 MHz, CDCI3):

&= 8.6212 (5.1); 8.6202 (5.2); 8.5755 (4.3); 8.5632 (4.4); 7.4115 (1.7); 7.3917 (2.0); 7.3902
(2.5); 7.3844 (2.9); 7.3710 (4.2); 7.2639 (9.7); 7.2335 (1.4); 7.2304 (1.5); 7.2281 (1.5); 7.2250
(1.5); 7.2121 (1.1); 7.2090 (1.1); 7.2066 (1.2); 7.2036 (1.2); 7.1323 (2.1); 7.1269 (1.8); 7.1082
(2.0); 7.1028 (1.8); 5.3008 (6.0); 4.9312 (15.1); 4.3067 (2.0); 4.2889 (6.1); 4.2711 (6.2); 4.2532
(2.0); 1.6093 (1.4); 1.3145 (7.7); 1.2967 (16.0); 1.2789 (7.6); -0.0002 (14.2)

1.54-38: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1423 (0.6); 8.7570 (5.6); 8.7562 (5.7); 8.7511 (5.7); 8.7503 (5.8); 8.5232 (5.5); 8.5226
(5.3); 8.5185 (5.6); 8.5178 (5.4); 7.9892 (5.1); 7.9844 (5.8); 7.9833 (5.8); 7.9785 (5.0); 7.8760
(1.1); 7.8613 (1.2); 7.8540 (2.1); 7.8393 (2.1); 7.8320 (1.2); 7.8173 (1.2); 7.6136 (1.1); 7.6068
(1.1); 7.5912 (1.3); 7.5874 (1.4); 7.5845 (1.4); 7.5806 (1.3); 7.5651 (1.1); 7.5582 (1.1); 7.3817
(0.8); 7.3781 (0.9); 7.3746 (0.7); 7.3713 (0.7); 7.3612 (1.0); 7.3591 (1.2); 7.3578 (1.3); 7.3555
(1.2); 7.3520 (1.2); 7.3390 (0.8); 7.3354 (0.8); 7.3319 (0.7); 7.3287 (0.6); 5.7574 (16.0); 4.8772
(15.8); 2.5259 (0.6); 2.5212 (0.8); 2.5125 (11.2); 2.5079 (24.7); 2.5033 (34.6); 2.4987 (23.7),
2.4941 (10.4); 0.0079 (1.0); 0.0030 (0.8); 0.0022 (1.4); -0.0002 (39.2); -0.0028 (1.7); -0.0036
(1.2); -0.0044 (0.7); -0.0052 (0.5); -0.0085 (1.2)

1.44-38: TH-SIMP(400.6 MHz, CDCI3):

= 8.6157 (5.4); 8.5685 (4.5); 8.5562 (4.6); 7.4635 (0.9); 7.4493 (0.9); 7.4418 (1.3); 7.4277
(1.3); 7.4206 (1.0); 7.4065 (1.0); 7.3802 (3.0); 7.3679 (2.9); 7.2634 (11.1); 6.9822 (0.6); 6.9785
(0.6); 6.9755 (0.7); 6.9718 (0.6); 6.9632 (0.7); 6.9597 (1.2); 6.9563 (1.2); 6.9530 (1.2); 6.9495
(0.6); 6.9410 (0.6); 6.9372 (0.6); 6.9342 (0.6); 6.9306 (0.6); 6.8679 (1.0); 6.8612 (0.9); 6.8472
(1.1); 6.8429 (1.2); 6.8407 (1.0); 6.8363 (0.9); 6.8224 (1.0); 6.8157 (0.8); 5.3007 (4.6); 4.9325
(15.9); 4.3074 (2.0); 4.2896 (6.3); 4.2718 (6.4); 4.2540 (2.1); 2.0453 (1.9); 1.5927 (1.8); 1.3150
(7.9); 1.2972 (16.0); 1.2793 (7.7); 1.2594 (1.2); 1.2416 (0.6); -0.0002 (16.6)

1.44-4: 'H-SIMP(400.6 MHz, CDCI3):

5= 8.6421 (3.6); 8.6082 (2.7); 8.5959 (2.8); 7.4235 (2.6); 7.4220 (2.6); 7.4112 (2.5); 7.4097
(2.5); 7.2639 (9.0); 7.2204 (2.4); 7.2146 (0.8); 7.2088 (2.6); 7.2032 (1.6); 7.1975 (3.3); 7.1917
(1.0); 7.1892 (0.6); 7.1859 (3.2); 7.0563 (3.3); 7.0505 (0.9); 7.0391 (1.0); 7.0363 (3.5); 7.0335
(2.7); 7.0305 (1.0); 7.0192 (0.8); 7.0135 (2.5); 5.3007 (4.4); 4.9393 (14.1); 4.3106 (1.9); 4.2928
(5.7); 4.2750 (5.8); 4.2572 (1.9); 1.3204 (7.6); 1.3026 (16.0); 1.2977 (0.5); 1.2847 (7.5); -
0.0002 (14.0)

1.43-38: "H-SIMP(400.6 MHz, CDCI3):

6=8.6172 (3.1); 8.5691 (2.5); 8.5568 (2.6); 7.4670 (0.5); 7.4528 (0.5); 7.4452 (0.8); 7.4311
(0.7); 7.4241 (0.6); 7.4099 (0.6); 7.3816 (1.7); 7.3693 (1.7); 7.2635 (5.7); 6.9613 (0.7); 6.9579
(0.7); 6.9546 (0.7); 6.8694 (0.6); 6.8626 (0.5); 6.8487 (0.6); 6.8444 (0.7), 6.8421 (0.6); 6.8378
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(0.5); 6.8239 (0.6); 6.8172 (0.5); 5.3008 (1.8); 4.9545 (8.7); 3.8179 (16.0); 1.5938 (2.1); 0.0700
(0.5); -0.0002 (8.4)

1.46-38: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.5323 (1.0); 8.5200 (1.0); 8.4646 (1.3); 8.4610 (1.3); 7.5511 (0.8); 7.5372 (1.2); 7.5242
(0.8); 7.4741 (0.7); 7.4599 (0.7); 7.4527 (0.5); 7.2635 (5.8); 6.9946 (0.6); 6.9912 (0.7); 6.9879
(0.7); 6.9089 (0.6); 6.8883 (0.6); 6.8841 (0.7); 6.8817 (0.6); 6.8775 (0.5); 6.8636 (0.6); 5.3008
(3.8); 4.9519 (8.7); 3.8182 (16.0); 1.5974 (2.6); 0.0701 (0.5); -0.0002 (8.3)

1.46-4: "H-SIMP(400.6 MHz, CDCI3);

&= 8.5520 (0.9); 8.5399 (1.0); 8.4726 (1.3); 8.4692 (1.3); 7.5624 (0.8); 7.5491 (1.2); 7.5357
(0.8); 7.2717 (1.5); 7.2639 (5.6); 7.2601 (1.7); 7.2546 (1.0); 7.2490 (2.0); 7.2431 (0.6); 7.2374
(2.0); 7.1015 (2.0); 7.0958 (0.6); 7.0844 (0.6); 7.0815 (2.2); 7.0789 (1.9); 7.0759 (0.7); 7.0646
(0.5); 7.0588 (1.6); 4.9569 (8.6); 3.8198 (16.0); -0.0002 (7.8)

1.45-4: TH-SIMP(400.6 MHz, ds-DMSO):

&= 13.1171 (0.9); 8.7606 (7.4); 8.7597 (7.4); 8.6974 (6.6); 8.6852 (7.1); 7.7467 (5.1); 7.7451
(5.0); 7.7344 (5.1); 7.7328 (5.0); 7.3695 (2.5); 7.3632 (1.1); 7.3571 (3.1); 7.3524 (1.6); 7.3512
(1.5); 7.3463 (5.7); 7.3401 (1.6); 7.3340 (5.4); 7.3262 (0.7); 7.3170 (0.7); 7.3095 (5.6); 7.3032
(1.3); 7.2963 (0.8); 7.2925 (1.2); 7.2883 (6.4); 7.2823 (1.4); 7.2715 (1.1); 7.2654 (2.8); 5.7572
(8.5); 4.8843 (16.0); 3.3266 (5.2); 2.5254 (0.6); 2.5206 (0.8); 2.5118 (14.2); 2.5073 (31.4);
2.5027 (44.4), 2.4981 (30.4); 2.4935 (13.3); 0.0080 (2.4); 0.0038 (0.8); 0.0021 (2.9); -0.0002
(97.9); -0.0027 (3.6); -0.0043 (1.3); -0.0052 (1.0); -0.0060 (0.8); -0.0068 (0.7); -0.0085 (2.7); -
0.0273 (0.5)

1.73-38: "H-SIMP(400.6 MHz, CDCI3):

&= 8.2690 (1.3); 8.2673 (1.2); 8.2629 (1.4); 8.2613 (1.2); 8.1169 (1.5); 8.1152 (1.3); 8.0957
(1.7); 8.0941 (1.4); 7.7756 (1.4); 7.7695 (1.4); 7.7545 (1.2); 7.7483 (1.2), 7.4932 (0.6); 7.4788
(0.6); 7.2637 (7.7); 6.9844 (0.5); 6.9812 (0.5); 6.8941 (0.5); 6.8909 (0.5); 4.9743 (7.3); 4.3757
(1.8); 43673 (0.9); 43641 (1.8); 4.3603 (0.9); 4.3523 (1.9); 3.6290 (2.1); 3.6221 (0.8); 3.6208
(1.0; 3.6172 (2.0); 3.6138 (1.0); 3.6055 (2.0); 3.3573 (16.0); 0.0709 (0.6); -0.0002 (4.8)

1.70-7: H-SIMP(400.6 MHz, CDCI3);

&=8.2579 (3.1); 8.2508 (3.1); 8.0705 (1.6); 8.0697 (1.6); 8.0595 (1.6); 8.0587 (1.6); 8.0487
(1.7); 8.0478 (1.8); 8.0377 (1.7); 8.0368 (1.7); 7.5205 (1.5); 7.5133 (1.4); 7.5005 (1.6); 7.4988
(1.6); 7.4933 (1.6); 7.4916 (1.5); 7.4788 (1.3); 7.4716 (1.2); 7.3851 (0.6); 7.3787 (4.2); 7.3731
(1.8); 7.3621 (2.3); 7.3564 (9.2); 7.3502 (1.5); 7.3216 (1.4); 7.3153 (9.2); 7.3096 (2.4); 7.2986
(1.8); 7.2930 (4.4); 7.2867 (0.5); 7.2634 (17.7); 5.3001 (3.4); 5.1807 (2.3); 5.1710 (4.9); 5.1614
(2.4); 4.9854 (16.0); 4.2588 (9.0); 4.2491 (8.8); 4.0037 (1.7); 3.9903 (2.2); 3.9859 (4.3); 3.9811
(3.0); 3.9759 (2.7); 3.9691 (3.5); 3.9454 (1.3); 3.9327 (1.2); 3.9091 (3.4); 3.9023 (2.6); 3.8971
(2.8); 3.8922 (4.1); 3.8879 (2.3); 3.8745 (1.6); 1.6052 (0.9); 0.0706 (1.0); -0.0002 (10.6)

1.48-4: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1240 (0.8); 8.6812 (4.5); 8.6768 (4.6); 8.5953 (3.2); 8.5925 (2.8); 8.5831 (3.3); 8.5803
(2.9); 7.6647 (2.3); 7.6524 (2.5); 7.6514 (2.3); 7.6495 (2.8); 7.6372 (2.4); 7.4527 (3.3); 7.4469
(1.1); 7.4406 (3.8); 7.4354 (1.9); 7.4299 (4.9); 7.4236 (1.5); 7.4213 (1.1), 7.4178 (4.6); 7.3474
(0.5); 7.3389 (5.0); 7.3330 (1.3); 7.3262 (0.7); 7.3218 (1.4); 7.3175 (6.6); 7.3118 (1.4); 7.3007
(1.2); 7.2949 (3.4); 5.7571 (7.3); 4.8854 (16.0); 3.3275 (7.2); 2.5250 (0.8); 2.5204 (1.2); 2.5116
(16.7); 2.5071 (36.4); 2.5025 (51.0); 2.4979 (34.7); 2.4933 (15.0); 1.3560 (0.7); 0.0080 (2.6);
0.0057 (0.5); 0.0049 (0.6); 0.0040 (0.9); 0.0031 (1.7); 0.0023 (3.1); -0.0002 (95.4); -0.0025
(3.5); -0.0041 (1.3); -0.0050 (0.9); -0.0058 (0.7); -0.0066 (0.6); -0.0085 (2.6)

1.43-4: 'H-SIMP(400.6 MHz, CDCI3):

5= 8.6446 (2.6); 8.6092 (1.8); 8.5969 (1.8); 7.4288 (1.6); 7.4274 (1.7), 7.4165 (1.6); 7.4152
(1.7), 7.2637 (5.7); 7.2223 (1.5); 7.2166 (0.6); 7.2106 (1.6); 7.2051 (1.0); 7.1995 (2.2); 7.1936
(0.6); 7.1878 (2.1); 7.0589 (2.1); 7.0531 (0.6); 7.0417 (0.6); 7.0389 (2.2); 7.0362 (1.8); 7.0333
(0.7); 7.0219 (0.5); 7.0162 (1.6); 4.9620 (8.6); 3.8200 (16.0); -0.0002 (8.4)
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1.66-1: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 13.0504 (0.4); 13.0353 (0.4); 12.9713 (0.4); 8.4644 (4.7); 8.4525 (4.8); 7.9534 (2.2); 7.9233
(4.2); 7.8922 (2.6); 7.6941 (2.2); 7.6799 (3.6); 7.6660 (3.5); 7.6518 (3.0); 7.3993 (14.7); 7.2871
(7.8); 7.2805 (7.7); 7.2629 (6.6); 4.8860 (16.0); 3.3302 (4.5); 3.1683 (0.9); 2.7504 (0.4); 2.5021
(25.9); 2.0745 (7.8); -0.0007 (1.0)

1.52-38: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.5938 (1.5); 8.5880 (1.5); 8.4329 (1.5); 8.4282 (1.5); 7.9529 (1.6); 7.9480 (2.1); 7.9473
(1.9); 7.9423 (1.6); 7.5616 (0.5); 7.5539 (0.7); 7.5398 (0.7); 7.5330 (0.6); 7.5188 (0.5); 7.2650
(6.6); 7.0776 (0.6); 7.0742 (0.7); 7.0709 (0.7); 6.9972 (0.6); 6.9767 (0.6); 6.9730 (0.6); 6.9701
(0.5); 6.9663 (0.5); 6.9525 (0.6); 5.3010 (2.2); 4.9446 (8.2); 3.8170 (16.0); 1.6105 (0.8); 0.0707
(1.7); -0.0002 (5.6)

1.50-49: "H-SIMP(400.6 MHz, CDCI3):

&= 8.5102 (1.0); 8.4124 (1.2); 7.6775 (1.0); 7.6731 (1.1); 7.6706 (1.1); 7.6663 (1.0); 7.6555
(1.0); 7.6510 (1.1); 7.6486 (1.1); 7.6442 (1.0); 7.5205 (1.8); 7.5006 (1.9); 7.4992 (2.3); 7.4797
(2.1); 7.3460 (1.4); 7.3428 (1.4); 7.3405 (1.5); 7.3374 (1.4); 7.3246 (1.1); 7.3215 (1.1); 7.3191
(1.2); 7.3160 (1.2); 7.2623 (36.6); 7.2573 (0.7); 7.2564 (0.6); 7.2539 (2.2); 7.2484 (1.8); 7.2303
(1.9); 7.2249 (1.8); 5.3005 (6.4), 4.9188 (14.5); 4.3076 (1.9); 4.2897 (5.9); 4.2719 (6.0); 4.2541
(1.9); 1.5821 (0.6); 1.3165 (7.8); 1.2987 (16.0); 1.2809 (7.5); 0.0698 (1.0); 0.0079 (0.6); -
0.0002 (22.8); -0.0085 (0.8)

1.45-38: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1288 (0.7); 8.7719 (7.5); 8.7709 (7.4); 8.6513 (6.8); 8.6391 (7.2); 7.6961 (1.1); 7.6814
(1.2); 7.6740 (2.0); 7.6594 (2.1); 7.6521 (1.2); 7.6377 (5.6); 7.6363 (5.1); 7.6254 (4.5); 7.6239
(4.4), 7.5262 (1.1); 7.5193 (1.1); 7.5037 (1.2); 7.4995 (1.4); 7.4970 (1.3); 7.4928 (1.2); 7.4772
(1.1); 7.4704 (1.1); 7.2651 (0.8); 7.2614 (0.9); 7.2580 (0.7); 7.2547 (0.7); 7.2447 (1.0); 7.2424
(1.2); 7.2412 (1.3); 7.2388 (1.2); 7.2352 (1.2); 7.2224 (0.8); 7.2188 (0.8); 7.2153 (0.6); 7.2120
(0.6); 5.7573 (8.3); 4.8792 (16.0); 3.3270 (7.7); 2.5255 (1.0); 2.5209 (1.4); 2.5121 (16.1);
2.5076 (35.2); 2.5030 (49.3); 2.4983 (33.3); 2.4938 (14.2); 2.0865 (2.8); 1.3563 (1.5); 0.0080
(3.1); 0.0057 (0.7); 0.0048 (0.9); -0.0002 (113.8); -0.0085 (2.8)

1.43-49: TH-SIMP(400.6 MHz, CDCI3):

= 8.6219 (3.2); 8.5761 (2.5); 8.5638 (2.5); 7.4145 (1.0); 7.3934 (1.6); 7.3858 (1.8); 7.3736
(3.0); 7.2631 (7.2); 7.2351 (0.9); 7.2320 (0.9); 7.2296 (0.9); 7.2265 (0.9); 7.2136 (0.6); 7.2105
(0.7); 7.2081 (0.7); 7.2051 (0.7); 7.1335 (1.2); 7.1281 (1.1); 7.1094 (1.2); 7.1039 (1.1); 5.3007
(1.4); 4.9530 (8.5); 3.8174 (16.0); 2.0454 (0.6); 1.5972 (1.0); 1.2642 (1.0); 1.2596 (1.1); 0.8985
(0.5); 0.8817 (1.8); 0.8639 (0.7); -0.0002 (10.2)

133-38: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1164 (0.9); 8.4178 (4.4); 8.4106 (4.5); 8.1708 (2.1); 8.1595 (2.2); 8.1487 (2.5); 8.1375
(2.5); 7.9495 (1.8); 7.9423 (1.7); 7.9278 (3.1); 7.9205 (2.8); 7.9060 (1.6); 7.8987 (1.4); 7.7082
(1.1); 7.6933 (1.2); 7.6863 (2.1); 7.6715 (2.2); 7.6645 (1.3); 7.6496 (1.1); 7.5246 (1.1); 7.5178
(1.1); 7.5019 (1.4); 7.4984 (1.5); 7.4952 (1.5); 7.4918 (1.4); 7.4760 (1.2); 7.4691 (1.1); 7.2735
(0.8); 7.2700 (0.9); 7.2664 (0.8); 7.2634 (0.8); 7.2494 (1.5); 7.2442 (1.4), 7.2307 (0.8); 7.2273
(0.8); 7.2237 (0.7); 7.2208 (0.6); 4.8749 (16.0); 2.5230 (0.6); 2.5142 (7.6); 2.5098 (16.0);
2.5052 (21.7); 2.5007 (15.2); 2.4962 (6.8); -0.0002 (13.7)

1.53-38: 'H-SIMP(400.6 MHz, CDCI3):

&= 8.5928 (1.1); 8.5891 (1.1); 8.4312 (1.3); 7.9525 (2.3); 7.9476 (3.0); 7.9471 (2.9); 7.9419
(2.3); 7.5719 (0.8); 7.5578 (0.8); 7.5502 (1.1); 7.5360 (1.1); 7.5292 (0.9); 7.5151 (0.8); 7.2644
(12.7); 7.0987 (0.5); 7.0949 (0.6); 7.0919 (0.6); 7.0882 (0.6); 7.0798 (0.6); 7.0762 (1.0); 7.0728
(1.1); 7.0695 (1.1); 7.0660 (0.6); 7.0576 (0.5); 7.0538 (0.5); 7.0508 (0.5); 7.0471 (0.5); 6.9963
(0.9); 6.9896 (0.7); 6.9758 (0.9); 6.9721 (1.0); 6.9692 (0.9); 6.9654 (0.8); 6.9516 (0.9); 6.9449
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(0.8); 4.9206 (14.1); 43085 (1.8); 4.2907 (5.8); 4.2728 (5.8); 4.2550 (1.9); 1.6154 (0.8); 1.3174
(7.6); 1.2995 (16.0); 1.2817 (7.4); -0.0002 (10.9)

1.51-49: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 13.1516 (0.5); 8.7301 (5.6); 8.7232 (5.6); 8.4665 (3.0); 8.4626 (5.4); 8.4590 (2.8); 7.8527
(2.1); 7.8483 (2.2); 7.8457 (2.2); 7.8413 (2.0); 7.8293 (2.2); 7.8249 (2.4); 7.8223 (2.2); 7.8179
(2.0); 7.7973 (2.6); 7.7762 (5.0); 7.7709 (3.2); 7.7653 (3.1); 7.7554 (3.3); 7.7458 (2.9); 7.7402
(3.1); 7.5547 (2.3); 7.5517 (2.4); 7.5489 (2.1); 7.5462 (2.0); 7.5332 (1.9); 7.5302 (2.0); 7.5274
(1.8); 7.5248 (1.7); 5.7570 (10.4); 4.8744 (16.0); 3.3208 (3.6); 2.6705 (0.7); 2.6659 (0.5);
2.5242 (1.5); 2.5196 (2.4); 2.5109 (35.0); 2.5063 (77.4); 2.5017 (108.5); 2.4971 (76.2); 2.4925
(34.2); 2.4741 (0.7); 2.3288 (0.6); 1.2366 (0.9); 0.0079 (2.5); 0.0063 (0.8); 0.0054 (0.9); -
0.0002 (86.0); -0.0052 (1.3); -0.0060 (1.1); -0.0069 (0.9); -0.0085 (2.5)

1.69-38: 'H-SIMP(400.6 MHz, CDCI3):

5=8.2719 (3.1); 8.2702 (2.9); 8.2658 (3.3); 8.2641 (2.8); 8.1105 (3.5); 8.1087 (3.0); 8.0893
(4.0); 8.0876 (3.5); 7.7799 (3.3); 7.7738 (3.3); 7.7587 (3.0); 7.7526 (2.9); 7.5049 (0.9); 7.4904
(1.0); 7.4835 (1.4); 7.4691 (1.4); 7.4622 (1.0); 7.4478 (1.0); 7.2618 (45.5); 7.0145 (0.6); 7.0108
(0.7); 7.0077 (0.7); 7.0041 (0.7); 6.9950 (0.8); 6.9917 (1.0); 6.9885 (1.2); 6.9852 (1.2); 6.9820
(0.7); 6.9730 (0.6); 6.9692 (0.6); 6.9661 (0.6); 6.9625 (0.6); 6.9223 (1.0); 6.9156 (0.9); 6.9011
(1.2); 6.8979 (1.2); 6.8945 (1.0); 6.8912 (1.0); 6.8768 (1.0); 6.8701 (0.9); 5.3003 (2.0); 4.9369
(16.0); 4.2472 (1.4); 4.2308 (1.4); 4.2203 (2.2); 4.2039 (2.2); 4.1409 (2.4); 4.1209 (2.4); 4.1139
(1.5); 4.0940 (1.5); 3.8450 (0.7); 3.8312 (0.8); 3.8243 (1.5); 3.8105 (1.5); 3.8038 (1.2); 3.7989
(1.7); 3.7900 (1.1); 3.7811 (1.8); 3.7767 (2.1); 3.7589 (2.0); 3.7395 (1.2); 3.7218 (1.8); 3.7029
(1.5); 3.7009 (1.3); 3.6817 (0.8); 3.5492 (1.9); 3.5356 (2.0); 3.5270 (1.6); 3.5133 (1.7); 2.6108
(0.6); 2.5934 (0.8); 2.5758 (0.6); 2.0221 (0.6); 2.0096 (0.9); 2.0012 (0.5); 1.9966 (0.6); 1.9886
(0.8); 1.9768 (0.7); 1.9699 (0.5); 1.6438 (0.5); 1.6264 (0.7); 1.6118 (1.0); 1.6089 (0.8); 1.5923
(1.0); 1.5798 (0.6); 1.5775 (0.7); 1.5656 (2.8); 0.0697 (1.4); 0.0080 (0.7); -0.0002 (29.5); -
0.0085 (0.8)

1.70-38: 'H-sIMP(400.6 MHz, CDCI3):

&= 8.2704 (2.8); 8.2686 (3.0); 8.2642 (3.0); 8.2626 (3.0); 8.1166 (3.2); 8.1149 (3.2); 8.0955
(3.7); 8.0937 (3.6); 7.7758 (3.4); 7.7697 (3.2); 7.7546 (3.0); 7.7485 (3.0); 7.5179 (0.9); 7.5034
(0.9); 7.4963 (1.4); 7.4818 (1.4); 7.4753 (1.0); 7.4608 (1.0); 7.2616 (46.7); 7.0112 (0.6); 7.0075
(0.6); 7.0044 (0.7); 7.0008 (0.7); 6.9917 (0.7); 6.9883 (1.0); 6.9851 (1.2); 6.9818 (1.1); 6.9787
(0.7); 6.9696 (0.6); 6.9659 (0.6); 6.9628 (0.6); 6.9592 (0.6); 6.9154 (1.0); 6.9086 (0.9); 6.8942
(1.1); 6.8910 (1.2); 6.8876 (1.0); 6.8842 (1.0); 6.8698 (1.0); 6.8631 (0.9); 5.3003 (3.3); 5.1808
(2.3); 5.1711 (5.0); 5.1614 (2.4); 4.9832 (16.0); 4.2601 (8.9); 4.2504 (8.8); 3.9999 (1.6); 3.9865
(2.1); 3.9827 (3.7); 3.9816 (3.5); 3.9771 (3.0); 3.9719 (2.8); 3.9652 (3.6); 3.9417 (1.3); 3.9313
(1.3); 3.9077 (3.4); 3.9010 (2.6); 3.8958 (2.8); 3.8900 (3.7); 3.8866 (2.2); 3.8731 (1.6); 1.5636
(1.7); 0.0697 (1.9); 0.0079 (0.8); -0.0002 (29.7); -0.0052 (0.5); -0.0085 (1.0)

1.48-38: 'H-SIMP(400.6 MHz, ds-DMSO):

&= 8.7056 (4.6); 8.7012 (4.7); 8.5792 (3.1); 8.5765 (2.9); 8.5670 (3.3); 8.5642 (3.0); 7.7367
(1.0); 7.7219 (1.1); 7.7146 (2.0); 7.7000 (2.0); 7.6927 (1.2); 7.6780 (1.1); 7.6312 (2.2); 7.6182
(2.5), 7.6161 (2.8); 7.6037 (2.3); 7.5748 (1.1); 7.5679 (1.1); 7.5524 (1.2); 7.5481 (1.4); 7.5458
(1.4); 7.5415 (1.2); 7.5259 (1.1); 7.5190 (1.1); 7.2857 (0.8); 7.2821 (0.8); 7.2787 (0.7); 7.2754
(0.7); 7.2620 (1.3); 7.2596 (1.3); 7.2561 (1.3); 7.2431 (0.8); 7.2395 (0.8); 7.2360 (0.7); 7.2328
(0.6); 4.8844 (16.0); 3.3354 (7.2); 2.5256 (0.8); 2.5208 (1.0); 2.5120 (17.6); 2.5075 (39.0);
2.5029 (54.9); 2.4983 (38.1); 2.4937 (17.1); 0.0080 (2.2); 0.0056 (0.5); -0.0002 (81.0); -0.0057
(1.0); -0.0066 (0.8); -0.0085 (2.3)

1.45-49: TH-SIMP(400.6 MHz, ds-DMSO):

&= 8.7794 (8.1); 8.7787 (8.1); 8.6588 (6.7); 8.6466 (7.1); 7.7027 (2.7), 7.6971 (2.7); 7.6772
(2.7), 7.6716 (2.8); 7.6432 (4.7); 7.6418 (4.7); 7.6310 (5.2); 7.6295 (4.8); 7.6118 (4.3); 7.5911
(3.1); 7.4548 (2.2); 7.4518 (2.3); 7.4490 (2.0); 7.4464 (1.8); 7.4332 (1.7); 7.4303 (1.8); 7.4275
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(1.6); 7.4249 (1.5); 4.8846 (16.0); 3.3386 (5.4); 2.5260 (0.8); 2.5213 (1.1); 2.5125 (16.3);
2.5080 (35.8); 2.5034 (50.2); 2.4988 (34.3); 2.4942 (15.0); 1.3563 (0.6); 0.0080 (1.8); 0.0048
(0.5); 0.0040 (0.7); -0.0002 (61.6); -0.0049 (0.7); -0.0058 (0.6); -0.0085 (1.6)

IIpenmeToM u300peTeHUs] TaKKe SBIAETCS CIOCOO 3aLIUThl TEXHUYECKUX
pPacCTeHUIl MM CeNbCKOXO3SIMCTBEHHBIX KYJBTYP OT (PUTOTOKCHYECKOTO HEeHCTBHS
arpOXMMHKATOB, TAKMX KaK MECTHIUABI HJIH, B YACTHOCTH, TepOMLINABL, KOTOPbIE HAHOCST
yimepO moceBaM WM TOJE3HBIM PACTCHUSIM, OTIMYAIOIIUNCS TEM, YTO COEIUHEHHsI
obmeii popmysl (I) miu UX COTM MPUMEHSIOT B KAYECTBE aHTUIOTA, MPENNOYTHTEIBHO
NyTeM HaHeceHUs1 3 (EKTUBHOIO KOJIMYeCTBa coenrHeHus oomeit ¢popmysl (1) mmm ux

COJIeH Ha PacTeHHsl, YaCTH PACTEHUH MITH UX CeMeHa (WM CeMEHHOH MaTepua).

Coenunenus obwmeit popmysl (I) (= aHTUAOTHI), KaK YKAa3aHO BBIIIE, OIXOISAT
BMECTE C AKTUBHBIMH HHTPEIUEHTAMH (IIECTHLUAAMHU) IUIA CEJIEKTUBHOW OOpBOBI C
BPEOHBIMH OPTaHU3MaMH B OIHOM PSAY KYJbTYp, HalpuMep, SKOHOMHUYECKH Ba)KHBIX
KYJBTYp, TAKHX KaK 3€PHOBbIC (IIICHHUIIA, STUYMEHb, TPUTHKAJE, POXKb, PUC, KYKYpPYy3a,
COpro), caxapHasi CBEKJIa, CaXapHbIA TPOCTHHK, PAIC, XJIOMOK, MMOACOJHEYHHUK, TOPOX,
600b1 u coeBbie 000b1. KoMOMHamMu repOULIMAOB M AaHTHIOTOB C AHTHAOTAMHU OO
dopmyibl (I) Takke momxonmar Aysi OOpbOBI C BPEIHBIMH PACTCHHSIMH Ha TPSIKAaX U
y4acTKax C MOJIE3HBIMU M AEKOPATUBHBIMU PACTEHUSIMH, KaK, HAPUMeEpP, Ha Ta30Hax C
NOJIE3HBIMH WJIM JI€KOPATUBHBIMU Ta30HAMH, OCOOEHHO C paWrpacoM, MATIMKOM HWIJIN

OepMyaCKOl TpaBOH.

B cny4ae ¢ cenbCKOXO3SHCTBEHHBIMU PACTEHUSMH U KYJIBTYPaMH, B KOTOPBIX
MOKHO HCIIOJIb30BaTh KOMOMHAIMKM TepOMLUAOB U aHTHUIOTOB C BBIICYTIOMS HYTHIMU
coenuHeHusiMu obwieit Gopmyiel (I), MHTEpEC MPENCTABISIOT MYTAHTHBIE KYJBTYPBI,
TIOJITHOCTBIO WJIM YACTUYHO YCTOMYMBBIE K HEKOTOPBIM MECTULIUAAM, UJTH TIOJTHOCTBIO WU
YaCTUYHO YCTOWYHBBIE TPAHCTCHHBIE KYJIBTYPbL, HANpUMEp, KYJIbTYPbl KYKYPY3BL
yCTOMUYUBBIE K TIIOQOCHHATY WK rudocaTy, WIH KyJbTYPbl COH, YCTOWYHBBIE K

HMHUAAa30JIMHOHAM, KOTOPBIE HAHOCAT BPEA PACTECHUAM.

OnHako OCOOBIM MPEUMYIIECTBOM MPUMEHSIEMBIX HOBBIX AHTHUIOTOB OOIIEH
dopmyner (I) sBiasiercss wx 3¢ ¢eKTUBHOE BO3AEHUCTBHE HA CEIBCKOXO3SHCTBEHHBIC
KYJITYPBbI, KOTOPBIE, KaK MPABUIIO, XaPAKTEPU3YIOTCS HETOCTATOYHON MEPEHOCUMOCTHIO

K UCTIOJIb3YyEMbIM MECTULINAAM.




98

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

WHI'PEAUCHTOB B OTHOLICHU N HEXEJIATEIbHBIX BPEAOHOCHBIX OPTraHNU3MOB.

ViepO, oOyCIOBIEHHBII NPUMEHEHUEM HECKOJbKUX TMECTULHIOB, HAMPHMED,
HECKOJIbKUX TepOMLUI0OB WM TepOMLHIOB B COYETAHHMM C HWHCEKTHLUAAMH WJIN

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

B pesynbrate MOXKeT OBITh 3HAYMTENIBHO pPACUIMPEHAa OOJNACTh MPHUMEHEHHs

OOBIYHBIX NEeCTUIIUAOB.

Ecnu cpenctsa cornacHO M300pEeTEHHIO COAEPIKAT MECTHULHMIBI, TAKHE CPEACTBa
1OCJIE  COOTBETCTBYIOINErO pa30aBleHHMs HAHOCAT JHOO HEMOCPENCTBEHHO Ha
oOpabaTbIBaeMyI0 IUIOLIA/b, HA YK€ MPOPOCILINE BPEIHbIE /WM TMOJIE3HbIE PACTEHUS,

100 Ha y’Ke B3OIIEAIINE BPEIHbIE /WU TIOJIE3HbIE PACTEHHSL.

Ecnu cpenctBa cornacHO HM300pETEHHIO HE COAEPKAT MECTULHIOB, TaHHBIE
CpeACTBAa MOXHO HCIIONIb30BaTh B TaK HAa3bIBAEMOM Ipoliecce OaKOBOW CMecH, T.e.
HETIOCPEACTBEHHO Iepell HaHeCceHHeM Ha o0pabaThBaeMblil y4acTOK IOJb30BATENb
CMeLINBaeT U pa3daBsieT OTAEIbHO MPUTOTOBIEHHBIE MPOAYKTHI (= CPEACTBO 3aLIUThI
pacTeHU W MEeCTULWI) WU Tepea NMPUMEHEeHHEeM MEeCTULIUAA, WIH MOCie MPUMEHEHUs
NECTULINAA, WM Uil TPEeIBapUTENIbHON 00pabOTKM CeMsH, T.€. Hampumep, st

MpOTpaBIUBAHUA CEMAH CEJIbCKOX03SIHCTBEHHbBIX KYJBTYDP.

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

repoumma.

bnaronpusitibie 3¢ ¢eKkTbl OT NpUMEHeHHsI coenuHeHus odmei Gopmyier (1)
HaOMIOAIOTCST B CIy4asix, KOIZa HX HCIHOJBb3YIOT BMECTE C MECTHUIHIAMH B
NPEABCXOOBBI MM IIOCJIEBCXONOBBI TMEPHOA, HANpUMep, MPH OXHOBPEMEHHOM
NPUMEHEHUH B BUAe OaKOBOM CMeCH WJIM B BHIE COBMECTHOH penentypel, JUOO
NapajulelbHO MM TOCJIEAOBATeIbHO B paMKax pas3AelbHOTO IPUMEHEHUs (CIUIUT-
npumMeHeHne). Takke eCTh BO3MOXKHOCTb HEOJHOKPATHOTO HAHECEHMs COEIUHEHUS.

HHOFI[a HUMECT CMBICH KOM6I/IHI/IpOBaTb HaHECCCHUE B HpGI[BCXOI[OBbIﬁ 1501041



99

nocIeBCXoAoBbIi nepuos. OOBMHO PEKOMEHIYETCsl MOCIEBCXOI0BOE NMPUMEHEHHE Ha
NOJIE3HBIX WJIM CEJNbCKOXO3SHCTBEHHBIX PACTEHUSX C OJHOBPEMEHHBIM wWin Oolsee
MO3IHUM HaHeceHueM mnectuiuaa. Takke BO3MOXKHO mnpumeHenune coenuHeHuit (I)
COIJIACHO M300pETEeHHI0 ISl TMPOTPABIMBAHHS CeMsiH, oOpaboTku (HOrpyKEeHHEM)
paccanel (Hampumep, puca) win oOpabOTKM APYroro Marepuaia AJsl Pa3MHOMKEHUS

(Hammpumep, kiyOHEH kapTodens).

IIpu wucnonb3oBaHuu coenuHennii obOmed ¢opmynsr (I) B coueranum c
repOMIMAaMy, KpOME aHTHOTA, YacTO HAOMIOJaeTcss yCWIeHHe TrepOHIUIHOrO
BO3JICHCTBHSI HA BpeAHbIE pacTeHHs. KpoMe Toro, BO MHOTHX CIy4asix yJIy4dIIaeTcsi pOCT
NOJIE3HBIX M KYJBTYPHbIX  PAacTeHHWH M TOBBINAETCA  YPOXKAWMHOCTD

CEbCKOXO35IICTBEHHBIX KYJIBTYD.

CoenuHeHuss Mo HM300PETEHHI0 MOTYT BKJIKOYAaTh B ceds ogmH win Oonee
necTuUIoB. B  kadecTBe MECTHUMIOB BBICTYNAIOT, HAMpUMeEp, TrepOMIUIbL,
WHCEKTULUBL, (DYHTULUABL, aKapUIUAbl 1 HEMATOLMIbI, KaXIbI M3 KOTOPBIX MOXKET
NPUBECTH K (HUTOTOKCHYHOMY TMOBPEXIEHHIO KYJbTYPHBIX PACTeHHMH, €CIiU

HUCIIOJIB3YETCs OTACJIBHO UJIU TaM, I'’I€ €CTh BEPOATHOCTb MPUYMHEHUS BpEAa.

OcoOblif MHTEpeC MPEenCTaBJSIFOT COOTBETCTBYIOLIUE MECTULIUAHBIE AKTUBHBIC
UHTPEIUEHThl M3 TPYII TepOUIUI0B, WHCEKTHLHIOB, aKapUIHIOB, HEMATOLHIOB U

(yHrUIMIO0B, B YACTHOCTH, IrepOHLIUABI.

MaccoBoe cooTHorieHue antuaora (obmedt gopmynsl (I)) u mectruumga MoxeT
BapbUPOBATHCS B HIMPOKUX Mpeesiax U 0ObIMHO HAaXOAUTCs B auamnasone ot 1:100 mo
100:1, mpennoururensHo ot 1:20 no 20:1, B wvactHoctH, oT 1:10 1o 10:1. OnTuMansHOe
MacCOBOE COOTHOIIEHUE aHTHIOTA U MeCTULAA OOBIYHO 3aBUCUT KaK OT KOHKPETHOTO
HCIIOJIb3YyE€MOr0 aHTHA0Ta U KOHKPETHOrO MECTULMAA, TaK M OT THUIA 3alUINaeMOro
MOJIE3HOTO WJIM  CEeJbCKOXO3SIUCTBEHHOro pacteHus. HeoOxomumoe KOJIUYECTBO
AHTUJOTA MOJKET BapbUpPOBATbCA B IIUPOKUX IIpeAesaax B 3aBUCUMOCTH  OT
UCTIOJIB3yEeMOro MeCTUIUAA W THMA 3aIIHUIAeMOr0 TIOJE3HOTO PACTEHUs U OOBIYHO
Haxoautcs B nuanaszone 0,001 - 10 kr, npeanouyturensHo 0,01 - 1 kr, B yactHoCTH, 0,01
- 0,2 xr anTHOTa HA rekTap. KonnyecTBo 1 MacCcoOBOE COOTHOIIEHUE, HEOOX OUMOE ISt
yCHeIHOW 00pabOTKH, MOKHO OMPEAENUTh C MOMOINBIO MPOCTBIX MPEIBAPUTEIBHBIX

TECTOB.
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B cnywyae nporpaBnuBaHMs CeMsiH, HCHoib3yercs, Hanpumep, 0,005 - 20 r
antunora (obmeit ¢opmynsr  (I)) Ha KuIorpaMM CEMEHHOIO  MaTepuaa,
npeanoytutenbHo 0,01 - 10 r aHTHAOTAa HAa KUJIOrpaMM CEMEHHOrO Mmarepuasna, B

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

Ecnu pactBopbl antrnora (obmeit ¢popmyssl (I)) ucnons3yror anst o6paboTku
CeMsiH, CEMEHHOTO MarepHaia, JIMOO POCTKH CMAYMBAKOTCS PACTBOPAMH, MOAXOISINAS
KOHLIEHTpaLusi OOBIYHO HaxoAuTcs B auana3one 1 - 10000 4./MiH., IPeATIOYTUTEIEHO

100 - 1000 4./MJIH. OTHOCUTEJIBHO MACCHI.

KonnyecTBO M MaccoBOoe€ COOTHOLIEHHE, HEOOXOAMMOE Ui YCHEIIHOH

00paboTKH, MOJKHO OTNPEAEIUTD C IIOMOLIBIO MPOCTHIX MPEABAPUTENLHBIX TECTOB.

Antanor obmei ¢opmynel (I) OOBIMHO HAHOCAT OTAENBPHO WM BMECTE C

necCTumuaaMu.

Takum oOpasoMm, mpeaMeToM H300peTeHHs TaKKe SIBISETCS ypOKal HIIN

COEIMHEHMs IS 3aLIUThI KYJBTYPHBIX PACTCHUH.

Hpe}_'[HOLITI/ITeJ'IbeIM ABJIACTCA COBMCCTHOC HCIIOJB30BAHHEC AaHTHI0TA U
necrumuaa, B 4aCTHOCTH, HCIIOJIIB30BAHUC aHTHI0TA U rep61/1u1/1)1a B BUJC rOTOBOH K

NPUMEHEHHUIO MpenapaTHBHON (GOPMBI MIIH UCTIOIb30BaHUE MEeTO/Ia OAKOBOW CMECH.

Takke MPEANMOYTHTENBLHBIM SIBIISIETCS  KMCIOJb30BAaHME AHTHUAOTA OOIIei
dopmynbl (I) mpu oOpaboTke CeMsH ¢ MOCHEAYIOIUM MPUMEHEHHEeM MEeCTULIUAOB,
NPENNOYTHTENBHO repOUIIMIOB, MOCE TOCEBA B MPEIBCXOAOBOM HITH MOCIEBCXOI0BOM

nepuose.

Coenunenus obeti popmyibl (I) MM UX COJTM MOTYT MPUMEHSTbCS KaK TAKOBBIE
WM B BUJI€ UX COCTABOB (IIPENapaTUBHBIX (OPM) B COYETAHUU C IPYTUMH MECTULIHTHO-
AKTHUBHBIMH BEINECTBAMH, TAaKUMH KaK HHCEKTHULHIbL, aKapPUIMIbl, HEMaTOLHIBL
repOuLubl, PYHTULUUABL, AaHTUIOTHI, YAOOPEHUs W/WIIH PEryJIITOPBI POCTA, HAIPUMED, B
BUJI€ TOTOBBIX IpeNapaTUBHBIX (opM miau 0OakoBbIX cmeceil. KomOuHMpoBaHHBIE
npenapaTHBHbIE (POPMBI TIOJIYUAIOT HA OCHOBE BBILIEYKA3aHHBIX MPETapaTUBHBIX (OPM C
yueToM (U3MYECKHUX CBOMCTB M CTAOMIBHOCTH KOMOMHHPYEMBIX aKTHBHBIX

HUHI'PECAUCHTOB.

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

B CMCHIAHHBIX NPCHIapaTUuBHbIX (I)OpMaX ujil OAKOBBIX CMECSIX HUCIIOJIB3YHOT, HAIIPUMED,
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W3BECTHBIE AKTHBHbBIE HHIPEIUEHTBI, EHCTBUE KOTOPBIX OCHOBAHO HA MHIHOMPOBAHMHY,
HampuMep, aleTOJaKTaTCHHTa3a, auneTwi-KoA-kapOokcunasa, IeJUII0JI030CHHTA3A,
SHOJMUPYBWIIHKUMAT-3-pocharcuHTasa, TINyTAMHUHCHUHTETA3a, pP-THAPOKCU(PEHUII-
nUpyBaTAMOKCUTeHa3a, ¢uToeHaecarypasa, Qorocucrema I, ¢orocucrema II wnu
nporonoppUpUHOreHOKCHIa3a, KaK, HampuMep, ykazaHo B pabore Weed Research 26
(1986) 441-445 nnu "The Pesticide Manual", 16-oe usnanue, The British Crop Protection
Council u Royal Soc. of Chemistry, a Takke B yKa3aHHbIX B HHX MCTOYHHKAX
auTepatypsl. 3BecTHBIE repOULIUABI MITH PETYJIATOPBI POCTA PACTEHHIH, KOTOPBIE MOYKHO
KOMOWHHUPOBATh C COCOMHEHUSMH TIO W300PETEHUI0, NMPUBENCHbI HUKE B KA4ECTBE
npuMepa, MpH 3TOM yKa3aHHbIE AKTUBHbIC UHIPEIHUEHTHl UACHTUPHULUHUPYIOTCS JTHOO Ha
OCHOBE "OOINENPUHSATOrO HAWMEHOBaHUS" B aHIJIOSA3BIYHOM BAPHAHTE COTJIACHO
MesxnyHapoaHo# opranu3anuy rno crasaaptuzauud (ISO) mnbo Ha OCHOBE XUMHUYECKOTO
HaMMEHOBaHUs, OO mo koxy. Bo Bcex ciyuasix croga OTHOCSATCS JHOOBIE (POpPMBI
NPUMEHEHUs, TAKHE KaK, HalpuMep, KUCIOTBI, COJH, CIOXKHBIE 3(QUPBI, a TaKKe BCE
U30MepHbIE (POPMBI, TAKHE KaK CTEPEOU3OMEPDI U ONTHUECKUE U30MEPBI, aXKe €CIIU OHU

HE yKa3aHbI IIPAMO.

ITpuimMepamu TaKUX MAPTHEPOB AJISi CMELIMBAHUS SIBJISIFOTCS

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

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

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

aMMOHMU, -KaJui, -HaTpuii u -tpumesuii, H- 9201, T.e. O-(2,4-numeTnn-6-aHuTpodeHm)-
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O-stuwmzonpormuiiphocGopaMUIOTHOAT, ralayKCu(eH, ralokcupeH-MeTu, rajocades,
rajocynbPypoH, ramocynbypoH-meTmi, rajokcudorn, ranokcudon-P, ramokcudon-
STOKCHATUN, ranokcudon-P-atokcustun, ranokcudon-merun, ranokcudon-P-mernn,
rekcasuHon, HW-02, t.e. 1-(numerokcodochopmn)-3tui-(2,4-nuxnopdeHokcn)arerar,
Ma3zameTaOeH3, MMa3aMeTaOeH3-MEeTHI, UMa3aMOKC, MMa3aMOKC-aMMOHHIH, HMa3armuK,
MUMa3anuK-aMMOHUH, UMa3anup, UMa3arup-u30NpONUIaAMMOHNH, UMa3aXH, UMa3axHH-
AMMOHHUH, WMAa3eTanup, HMa3eTanup-UMMOHUHN, HWMa30CyIbQypoH, uHAAHO(AH,
uHaazudIam, onocyabGypoH, HomocyabQypoH-METUI-HATPUN, HOKCUHILI, HOKCHHUJI-
OKTaHOAaT, -Kajusi W HaTpus, undeHkapOa3oH, H3O0MPOTYPOH, H30YPOH, H30KCAOeH,
uzokcadayron, kapOyrmmar, KUH-043, Te.  3-({[5-(mudpropmerwn)-1-meTmn-3-
(Tpudropmermn)-1H-nupazon-4-wn|merwn } cyabponmn)-5,5-numernn-4, S-nuruapo-1,2-
OKCa30Jl, KeTOCTHUPanoKe, iakTodeH, neHauun, guaypon, MIITA, MIIITA-GyroTun,
-IUMETUWIIAMMOHUH, -2-3TUJTEKCUII, -U30MPONUIaMMOHUM, -Kanuil u -Hatpui, MLIIIb,
MIIIIB-MeTu, -3THI U -HATPHUH, MEKOITPOII, MEKOTIPOII- HATPUH, 1 -OyTOTHII, MEKOIIPOTI-
P, mekomnpomn-P-OyToTuj, -TUMETHIAMMOHUH, -2-3TUITEKCHJI U -Kajwi, MedeHaler,
MedITIONANn, Me30CyIbQYPOH, Me30CYTb(PYPOH-METHII, ME3OTPUOH, MeTaOEH3THA3YPOH,
MeTaM, MeTaMU(OI, METAMHUTPOH, METa3aXJIop, MeTa30CyIbQypOH, METaOEH3THA3YPOH,
METHOMUPCYIb(YPOH, METHO30JIUH, METHJI M30THOLIMAHAT, METOOPOMYPOH, METOJIAXJIOoP,
S-MeTonaxyiop, METoCcyiaM, METOKCYPOH, METPUOY3HH , METCYJIb(YPOH, METCYIb(ypoH
-MEeTHJI, MOJIMHAT, MOHOJIMHYPOH, MOHOCYJIb(YPOH, MOHOCYJIb(YPOHOBBIH 3¢up, MT-
5950, T.e. N-[3-xn0p-4-(1-mermmTrn)penmn]-2-merunnentanamun, NGGC-011,
Hanpornamuna, NC-310, T.e. 4-(2,4-nuxnaopOeHzoun)-1-MeTui-5-0eH3UITOKCUITHPA3OIT,
HeOyPOH, HUKOCYJIb()YPOH, HOHAHOBAS KMCJIOTA (MIETaPTOHOBAs KUCJIOTA), HOP(IYPa3oH,
OJIEMHOBAsl KHUCJOTa (PKHPHBIE KUCJIOTHI), OpOeHKapO, OpTOCyNbhaMypoH, OPHU3AJIHH,
OKCaIMapTujl, OKCAAMa30H, oOkcacyiabPpypoH, okcarukjiomedoH, okcudpayopdeH,
napakBaT, OUXJIOPUA  MapakBata, mneOyJsaT, NeHIUMETAJIHH, [EHOKCCYJaMm,
NeHTaxJIop(QeHoN, TMEeHTOKCAa30H, IMeTOKcamun, HedTsHbie wMacna, ¢eamenudam,
MHUKJIOPaM, MUKOMUHAPEH, MTHHOKCAACH, MHepodoc, MPEeTHIIaxJIop, MPUMHCYIbPYPOH,
NPUMUCYJIbQYPOH-METHJ, MPOAMAMHH, NPOPOKCUANM, MPOMETOH, MPOMETPHH,
Nponaxjop, NpOMmaHwWi, mnponaksuzadom, mpomasuH, mpodam, MPOU30XJIOP,
NPONOKCUKApOa30H, MPOMOKCHUKapOa30H-HATPHI, MPONUPHUCCYIbGYPOH, MPOMU3AMUL,
npocyibdpokapd, mnpocynbdypoH, mnupakioHwt, nupaduyden, mnupadayder->Tu,
nupacysibHOToN, MUPA30IUHAT (MUPA30JAT), MHUPA30CYIbPYPOH, MHPA30CYIbPYPOH-

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

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

JIMMETOKCUITUPUMUINH-2-UIJT)OKCH |OSH3 1T } aHHMJTUH, & TaK)Ke CIeNYIOIUe COeUHEHHST:
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IIpumepaMu BO3MOKHBIX NMAPTHEPOB [JIs1 CMEIIUBAHMS AJI PEryJsITOPOB pOCTa

PACTEHUI SIBJISIFOTCS:

armmbeHsoyap,  anubeH3oJap-S-MeT,  5-aMUHOJIEBYJMHOBAasi  KHUCJIOTA,

AHIUMUAON, 6-O€H3MIIAMMHONYPUH, OpAcCUHONUA, KaTeXWH, XJOPMEKBAT XJIOPUZ,
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KJIOTIPOM, HMKIAHWIUA, 3-(LUKJIOMPOI-1-eHIT)IPOMMOHOBAsT KHUCJIOTa, TaMHHO3UI,
7a30MeT,  H-IeKaHOJ,  JAMKEryJaK, AWKeryJak-HaTpui, OSHAOTAN,  HSHAOTAJ-
aukanui, -quHaTpui, 1 MOHO(N,N-IUMeTHIaIKUIaMMOHUI), 3TedOH, (IyMeTpaliuH,
bnypenon, ¢aypenon-Oytun, ¢aypnpumunoi, ¢opxiaopdenypoH, rudOepesTuHOBas
kucnotra, wuHabeHpun, wuHAON-3-ykcycHas kuciora (IAA), 4-unpon-3-unmacisiHas
KUCJIOTA, HW3OMPOTHOJIAH, MNPOOEHA30J, >KaCMOHOBAas KHCJIOTA, METHJIOBBIA 3(up
J)KACMOHOBOM  KHUCJIOTBI, MAJIEMHOBBIM TUApa3uja, MEMNUKBAT XJopua, |-meTun-
nukonporneH, 2-(1-nadrun)aneramun, 1-HadTUIYKCYCHAs KUCIOTA, 2-HaQ THITYKCYCHAsT
KUCJIOTa, HUTPOPEHONAT-CMeCh, 4-0KCO-4[(2-heHnmITI)-aMUHO | MaciisiHasl  KHUCIIOTA,
nakjao0yTpas3on, N-penundranaeBas KUCIOTa, MPOTEKCATUOH, MPOTeKCaANOH-KaTbIIHIA,
NPOTHUAPOSICMOH,  CAJUI[MUIIOBAasl KHUCIIOTA, CTPUTOJNIAKTOH, TEKHA3€H, THIHA3yPOH,

TPUAKOHTAHOJI, TPUHEKCAIaK, TPHHEKCANAK-3THII, TCUTOAE(], YHUKOHA30JI, YHUKOHA30JI-P.

B cnydae wucrmonb30BaHUST B KadeCcTBE MpPEMapaTUBHBIX (HOPM aKTHBHBIX
UHIPEIUEHTOB WJIM COBMECTHBIX MpENapaTUBHBIX (OPM OHHU, KaK MPABUIIO, COAEPIKAT
KJesdlye  BEIleCTBa,  CMA4YUBAIOIIME,  AUCHEPTUPYIOIIHE,  3MYJbIUPYIOIIHE,
IIPOHUKAKOILIME, KOHCEPBUPYIOLIME BELIECTBA, CPEACTBA NPOTUB 3aMep3aHusl W
PAaCTBOPUTENH, HAIMOJHUTENH, HOCUTEIM U KPACUTENH, MEHOTaCUTENH, WHTHOUTOPHI

UCTIapCHUS, 4 TAKXKE ar€HThI, BJIIUAIOIIHUEC Ha ITOKA3aTECJIb pH " BA3KOCTD.

Coenunenusi obmeii ¢popmyasl (I) m ux xoMmMOMHamMu ¢ OomHMM Wiu Oonee
YKa3aHHBIMH MECTULHIAMH MOTYT OBITh COCTABJICHBI MO-PA3HOMY B 3aBUCHMOCTH OT
3aJaHHBIX XHUMUKO-(QU3NUECKHX U OHOJOrM4ecKux mnapamerpoB. B kauecTBe THUIOB
npenapaTUBHBIX (POPM MOTYT UCTIOIB30BATHCS:

- DMyJIbrupyeMble KOHIIEHTPAThI, KOTOPbIE MOJMYYal0T PACTBOPEHUEM AKTUBHBIX
WUHIPEIUEHTOB B OPraHUYEeCKOM PaCTBOPHTENIE, HAapuMep, OyTaHoJe, LIUKIOreKCAaHOHE,
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, ANKUIIIONUI PP,
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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

BELECTBAMM, HAIIPUMED, TAJIBKOM, IPUPOIHBIMU ITIMHAMHU, TAKUMU KaK KAOJIHH,

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 BemecTa U [1AB;

- KarcCyJIbHBIC CYyCIICH3UU U MUKPOKAIICYJIbI,

- npenapaTUBHbIE POPMBI, HAHOCUMBIE B CBEPXMAJIBIX KOJMYECTBAX.

BhlleynomsiHyThie THUIBI NPEnapaTUBHBIX (OPM H3BECTHBI CIELHAIHCTY B
TaHHOM obnacTu W onmcaHel, HarpuMmep, B: K. Martens, "Spray Drying Handbook", 3be
Uzn., G. Goodwin Ltd., JlJougon. 1979; W. van Valkenburg, "Pesticide Formulations",
Marcel Dekker, Hbfo-ropK 1973; Winacker-Kichler, "Chemische Technologie", Tom 7,
C. Hanser Verlag Mronxen, 4. m3nanue 1986; "Perry's Chemical Engineer's Handbook",
5-oe Usn., McGraw-Hill, Hero-Hopk 1973, ctp. 8-57.

HeoOxonnmMble BCiOMOraTenbHble CPEeCTBA AJIs MpPEnapaTuBHbIX (OpM, Takue
KaK MHEPTHBIC MaTCpUaJibl, IOBEPXHOCTHO-AKTUBHBIC BEIICCTBA, PACTBOPUTEIIN U APYTUE
no0aBKH, TakkKe M3BECTHBI M omucaHbl, Harpumep, B. McCutcheon's "Detergents and
Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; C. Marsden, "Solvents Guide",
2-oe M3x., Interscience, Hero-Hopk 1963; H. von Olphen, "Introduction to Clay Colloid
Chemistry", 2-oe U3n., 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", 2-oe M3x., Darland
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Books, Caldwell N.J.; Winnacker-Kiichler, "Chemische Technologie", Tom 7, C. Hanser
Verlag Mrouxen, 4. U3nanue 1986.

ITomumo YKa3aHHbIX BBIIIC BCIIOMOTATCJIbHBIX CPCACTB IJisI MPCrapaThBHBIX

dopm, cpencTBa ANl 3AIUTHI  CEJNBCKOXO3ANWCTBEHHBIX KYJBTYp MOIYT, MpHU

HEOOXOTUMOCTH, conepkaThb OOBIYHBIE aare3uOHHbIE, CMauMBarOIIHe,
IUCTIEPTUPYIOINHUE, NPOHUKAIOLIHUE, SMYJIbTHPYIOLIHE, KOHCEPBUPYIOIIHE,
He3aMep3arolre CpencTBa, HATIOJTHUTEIH, HOCHUTEJTN u KpacHuTeJy,

MPOTHBOBCIICHUBAOIIUE CPEACTBA, I/IHFI/I6I/ITOpr HUCMApCHUsA, a TakKXE CpPECACTBa,

BJIUAKOIIHNE HA pH WUJIN BA3KOCTD.

B 3aBucMMOCTM OT THMA MpPenapaTUBHOW (OPMBI CPENCTBA  3AIMHTHI
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 copepxkart 1 - 99,9, B uactuocty, 4 - 99,5 mac.%
OITHOU 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.€. KOHIEHTPALUS aHTHIOTA V/WJTH TTeCTUINIA, KaK TIPABUJIO,
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, AucneprupyemblXx B BOJE, COIEp KaHUeE
aKTUBHOTO MHIPEIUEHTa COCTaBisieT, Hampumep, 1 - 95 mac.%, npeanoururensHo 10 -

80 mac.%.

JUisi TpUMEHEeHHsT HUMEIIIHecs B NPOAaXe INpenapaThuBHbe (OPMBI, MpPH
HEOOXOIMMOCTH, Pa30aBISIOT OOBIYHBIMHU CIIOCOOAMH, HAMPHUMEp, CMAYMBAOLIHMUCS
MOPOUIKAMHU, SMYJIbIMPYEMBIMU KOHLIEHTPATAMH, TUCIIEPCUAMH U JUCIEPTUPYEMBIMU B
BOZE€ TpaHyJaMHu C INOMOINBK BOABbI. lIbuieBUAHBIE Npenaparel, TPaHyJbl, a TaKKe
pacmpUIsieMble PAacTBOPBL, Kak TpaBWIO, OoJbile He pa3daBIIOTCS € JAPYTHMH
WHEPTHBIMH BELECTBAMMU Iepes NPUMEHEHHEeM. B 3aBUCHMOCTH OT BHEIIHUX YCJIOBH,
TAaKUX Kak TEMIepaTypa, BIAKHOCTb, THI HCIOJb3YEMOro repouuuaa u T.0.,

BapbUpyeTcs TpeOyemast HopMma pacxona aHTuaoTa odmei popmyis (I).
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B npuBeneHHBIX HUXKE NMPHUMEPax, KOTOpble OOBSCHSAIOT H300peTeHHe, HO He
OrPaHUYMBAKOT €r0, KOJWYECTBEHHBIE XapPAKTEPUCTHUKHU OTHOCATCS K Macce, €CiIu He

orpeneneHo Oosee NoAPOOHO.
ITPUMEPBI
1. TTpumeps! mpenapaTuBHbIX HOPM

1.1 IlpieBuHbIE IPETIAPATHI

IIbineBuaHBIE MpenapaThl NOJYYAOT MyTeM cMelmunBaHus 10 MaccOBBIX YacTel
coenunHeHust obuerr ¢opmynbl (I) (aHTHOOT) MM CMECH AKTUBHBIX WHIPEIUEHTOB
necruiaa (Hanpumep, repounmna) u antupora odweit Gopmyssl (I) 1 90 maccoBbix

JacTeH TaJlbKa B KAYECTBE HWHEPTHOI'O BCIIECTBA U UBMEJIbYCHUA B OnueBoOM MCJIbHUIIC.

1.2 BogonucneprupyeMsblii HOPOIIOK

Bononucneprupyembiii CMa4HBAFOIIHICS MOPOIIOK MOJy4aroT nodasieHueM 25
MAacCCOBBIX HacTel coearHeHus odmei ¢popmysl (1) mmm cMecn HeHCTBYIOIINX BEIIECTB
nectunuaa (Harmpumep, repbunnaa) u anrugora obmeit Gopmynsl (I), 64 maccoBbIx
JacTH KAOJMHCOZEPIKAIIero KBaplla B KauecTBE MHEPTHOro BemecTBa, 10 MaccoBbIX
yacTeil JUrHocynbpoHaTa Kaiuss M | MacCOBOH HacTH OJICOMJIMETHIITAYPHHOBOH
KUCJIOTBl CMEIIMBAIOT B KAueCTBE CMAuUMBAIOLIEr0 M TUCIEPTUPYIOIIErO areHTra u

U3MENbYAI0T B IITU(HTOBOIN METbHULIE.

1.3 Bonoaucneprupyemsblii KOHIEHTPAT

JucneprupyeMblii  KOHLIEHTPAT, KOTOPBIM JIETKO JUCHEPTrUpYyeTcsi B BOJE,
MOJIYYAIOT TOCPENCTBOM cMemuBanuss 20 MacCOBBIX 4YacTed COeqUHEHHs OOIei
dopmysl (I) mm cMecH AEHCTBYIOLINX BELIECTB MECTHIMAA (HampuMep, repouuuaa) u
antunora ¢popmyisl (I) ¢ 6 MaccoBbIMU YacTAMHU aIKUII()EHOIOIUTIMKOIEBOTO 3¢upa
(®Triton X 207), 3 MacCOBBIMH HaCTAMU M30TPUACKAHOIIIONUTIIMKOEBOrO dupa u 71
MacCOBOH HacThIO MapaMHOBOIO MHHEPAJIBHOIO Macjia U HM3MENbYalOT B LIAPOBOH

MEJIbHULIE O KPYITHOCTU MECHEEC 5 MHKPOH.

1.4 OMynbprupyemslii KOHLIEHTpaT

OMyJIbrUPYyEMbIil KOHIIEHTPAT MOJY4YaroT U3 15 MacCOBBIX HacTel COECOUHEHUS
obmeit ¢opmyner () wim cMmecu ASHCTBYIOIIUX BELIECTB MeCTULUAA (HAMPUMED,
repbunmna) u antugora obmer ¢opmyel (I), 75 MaccoBbIX YacTel IUKJIOr€KCAHOHA B
KadecTBe pacTBoputess U 10 MacCOBBIX YacTel OKCHATHJIMPOBAHHOIO HOHHWJI(EHOJA B

Ka4eCTBE HIMYJIbraTopa.
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1.5 BogonucneprupyeMslii IpaHyJIsIT
Boponucneprupyemslii rpaHyJisIT HOJYyYarOT CMELIMBAHUSA 75 MacCCOBBIX 4acTeM

anTHnOTa 001melt popmyiiel (I) mnm cmecu necrunmna u antugora oduei hopmyst (1),

10 " JUTHOCYJIb(OHATA KaJIbIUS,
5 "

naypuicyibdara HaTpus,
3 " MIOJIUBUHUJIOBOTO CIIHPTA U
7 " NOJIMBUHUJIOBOTO CITUPTA U
7 " KaoJIMHA,

U3MeNbYeHUsT B MMTU(TOBOH MeNbHULE W TPAHYJIHMPOBAHUS TIOPOIIKA B
NICEBJOOKIKEHHOM CJIO€ MyTE€M pACHbUIEHHUs BOABI B KayeCTBE TIPaHYIUPYIOLIEH

JKHUAKOCTH.

Bononucneprupyempiii TpaHyJAT TakkKe MOJIYYalOT MyTEM TOMOTEHHU3AlUd |
U3MeJTbUeHUs 25 MaCCOBBIX HacTel aHTuaoTa oomeit popmysl (1) nmu cmecu necTunmaa

u aHTuoTa odmmeit Gpopmynsl (1),

5 ! 2,2'-muHadTrnMeraH-6,6'-1ucyIb(pOHAT-KHCIOTO HATPHS,
2 ! OJIEOMJIMETUIITAy PUH-KUCIIOTO HATPUs,

17 " KapOoOHaTa KaJbIs,

50 " BOJIbI U

1 MacCOBOH YaCTH MOJMBUHIIIOBOTO CIIMPTA

B KOJUIOMAHOM MEJIbBHULIC, MTOCNIEAYIOIIETO U3MEJIbYCHUA B 6HC€pHOﬁ MCJIBHUILIC U
pacnbUI€CHUA U BbICYLINMBAaHUSA nonyquHoﬁ CyCIICH3HU B OariHe AJIsA paCHbIJ]I/ITeHbHOﬁ

CYIIKH C TIOMOILIBI OJJHOKOMIIOHEHTHOH (DOPCYHKH.

2. buonoruueckue npumepsr:
2.1 OTHOCHUTENBHOE AEHCTBUE BHIOPAHHBIX COEAMHEHUH MO N300PETEHUIO Ha
npUMepe CHIKEHHSI BPEJHOTO BO3IEHCTBHSI Me30CYJIb()yPOH-METHIIA B CIIy4ae ¢ IpOBOH

nennueii (TRZAS)

Cemena oOpabaTbiBaeMbIX KyJIbTyp TIOMEIIAIM B CYNEeCYaHYIO TIOYBy B
IUIACTUKOBBIX TOPLIKAX (quaMeTp ~4 ¢M), 3aChIMaji MOYBOH 1 BhIPAIIMBAIN B TEILIHLIE
IPU XOPOLIKX YCJIOBUSIX AJIs MPOPACTaHusi U pocta. TecToBble pacTeHus: 0OpadaThiBain
Ha craauu panHero smcra (BBCH10 — BBCHI12). Ilpu sToM coeamHeHust oOrei
dopmynbl (I) cormacHO W300pETEHWIO, MPUTOTOBJICHHBIE B BHIE CMAYHUBAIOIIHXCS
nopoiukos (CIT), ucrons3oBainy B BUAE BOAHON CYCIIEH3UN C HOPMOU pacxofa BOAbI Ha

ypoBHe 800 n/ra ¢ nobaBieHHeM cMadMBarOINX areHToB (Harmpumep, 0,2% Genapol-
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LRO wnu 0,2% Mero) u pacnbuieHHEM B yKa3aHHOH JO3UPOBKE HAa HAI3€MHbIE YaCTH

pacTeHUI.

ITocne 3TOro BBHIMONHANM HaHeceHue repoununa. s 3Toro mMe3ocyiab(ypoH-
METWJI B BHUZAE KOMIIO3MLUH Bojpomucneprupyemoro rpanyisrta (BI') ucnons3zoBanu B
Ka4eCTBE BOJHOHM IHCIIEPCHHM C HOPMOI pacxoma Boxmbl Ha ypoHe 800 s/ra ¢
nobasjeHreM cmauuBaroinero arenta (Hanpumep, 0,2% Genapol-LRO wmu 1 ni/ra
Biopower) ¢ HaHeceHMeM Ha HaJa3eMHbIE YacTH pacTeHudl B no3upoBke 40 - 60 r/ra.
Jlo3upoBKy repOunuaa moadupanu TakuM o0pa3oM, YTOObI HA MOMEHT OLEHKH OH
o0ecreyrBasl yMEpEeHHOE, BU3YAITbHO YETKO Pa3InIUMOe oBpekaeHne (MuHIMyM 30%,
MakCUMyM 75%) KOHTpPOJIBHOHW TIpymmbl KyJbTyp 0Oe3 oOpaboTKH aHTUAOTOM IO

CPaBHEHHIO ¢ HEOOPaOOTAHHBIMHU KYJIBTYPaMH.

[Tocne mpUMeHEeHUsT paCTEHUs BBIPAIIUBAJIH B TETUTULE TIPH XOPOIINX YCIOBHUSIX
pocta. Uepe3 9-13 nHell mocne HaHECEHHS BHM3yalbHO OLEHMBAIH 3(()EeKTHBHOCTH
UCTIBITYEMbIX COoequHeHHH. [ 5TOoH uenwm BHEIIHWH BUA pacTeHui, oOpaboTaHHBIX
TECTUPYEMBIM COEIMHEHHEM M TepOULUIOM, CPaBHUBAIM C COOTBETCTBYIOLIMMHU
KOHTPOJIbHBIMH ~ repOunumamu  (0e3 aHTHIOTa, C YETKO pPacro3HaBaeMbIMHU
NOBPEKACHUSAMH) U HEoOpaOOTaHHBIMH  KOHTPOJBbHBIMH  pacTeHusMu  (Oe3
noBpexaeHui). OPQexkT CHIKEHUS BPEOHOTO  BO3ICHCTBUS  MCIBITHIBAEMBIX
coeMHeHui olleHnBaiu B rpade "konbl 3pdexTuBHOCTH" B COOTBETCTBUH C rpafganueit

IO CIEAYIOIEeH cxeMe:

0: CHHWJKEHHUE BPETHOTO BO3ECHCTBHUS OTCYTCTBYET (BHEIIHUIH BHJI COOTBETCTBYET
KOHTPOJILHOMY PacTEeHHUI0, 00pabOTaHHOMY TepOUIIUIOM)

1: He3HAUUTETBHOE CHIKEHHE BPEOAHOTO BOSHeﬁCTBHﬂ

2: 3aMEeTHO€ CHHUKEHUE BPEAHOTO BO3ACHCTBUSA

3: 3HAUUTENbHOE CHIKEHHNE BPEAHOTO BOSHeﬁCTBHﬂ

4: TIONHOE CHW)XEHUE BPEAHOTO BO3NEHCTBHs (BHEIIHUI BHUI COOTBETCTBYET

HeoOpabOTaHHOMY KOHTPOJIbHOMY PaCTEHHIO)

HcnpiTaHus MOKA3bIBAIOT SIBHYIO 3P PEKTUBHOCTh COEAUHEHNH MO N300PETEHHIO,
BBIOPAHHBIX B KAYECTBE MPHUMEPA, B YACTH CHIDKEHUS BPEIHOTO BO3IEHCTBHSI Ha IOCEBBI
apooii mmenunsl (TRZAS; copr Triso), oOycinoBieHHOro repOUIUIOM

Me30CYJIb(pYPOH-METUIIOM:
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Jlo3upoBKa aHTUOTA Ky tbTypHoe OddexTuBHOCTH
ITpumep Ne dopmyst (1) aHTH0Ta
(r/ra) pacTenme (Kon a¢pdexruBaOCTH)
1.29-38 100 TRZAS 2
1.30-38 100 TRZAS 2
1.28-49 100 TRZAS 2
1.64-1 500 TRZAS 2
1.64-1 100 TRZAS 2
1.64-49 500 TRZAS 2
1.29-2 100 TRZAS 2
1.31-48 100 TRZAS 2
1.31-48 100 TRZAS 2
1.32-4 100 TRZAS 2
1.31-38 100 TRZAS 2
1.32-38 100 TRZAS 2
1.31-49 100 TRZAS 2
1.32-49 100 TRZAS 2
1.32-2 100 TRZAS 2
1.31-7 100 TRZAS 2
1.32-7 100 TRZAS 2
1.33-4 100 TRZAS 2
1.33-49 100 TRZAS 2
1.80-38 100 TRZAS 2
1.68-38 100 TRZAS 2
1.67-38 100 TRZAS 2

2.2 OrtHocurenbHass  3(Q(EKTUBHOCTb  BBHIOPAHHBIX  COEOUHEHUH IO
M300pETeHNI0 Ha MPUMepe CHIKEHUsI BPEITHOTO BO3JEHCTBUS Me30CyIb(pypoH-MeTHIa

Ha sipoBoii s;tumens (HORVS)

Cemena oOpabaTbiBaeMbIX KyJbTYp TIOMEINAJM B CyMEeCYaHYIO TOYBy B
TUIACTHKOBBIX TOPIIKaxX (quamerp ~4 ¢M), 3aChINAJId MMOYBOH M BHIPALUBAIN B TETLIHIIE
NPU XOPOIIUX YCIOBHSIX JJIsl IPOPACcTaHus U pocta. TecToBble pacTeHus: o0padaThBaIN
Ha craamu panHero jmcra (BBCH10 — BBCHI12). Ilpu sToM coepmHeHus oOrei
dopmynel (I) cormacHO W300pETEHHWIO, MPUTOTOBJICHHBIE B BHIE CMAYHUBAIOIIHXCS
nopotukos (CII), ucrons3oBaiy B BUAE BOAHOH CYCIEH3MH C HOPMOH pacxofa BOIBI Ha
ypoeHe 800 n/ra ¢ nobaBneHneM cMadMBarOINX areHToB (Hampumep, 0,2% Genapol-
LRO wmu 0,2% Mero) u pacnbuieHHEM B YKa3aHHOH JO3UPOBKE HAa HAIA3€MHbBIE YaCTH

PacTEeHMIA.

ITocne 3Toro BBIMONHAMM HaHeceHHe repoburnuna. s 3Toro mMe3ocynb(ypoH-
METUJI B BHAE KOMIIO3HMLMHU BOAOAMCIIEprupyeMoro rpanyisira (BI') ucnonb3oBanu B

KayecTBe BOAHOW JAMCIIEPCHH C HOPMOM pacxoma Bonabl Ha ypoHe 800 n/ra ¢
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nobaenenneM cMaumBaromero areHrta (Hampumep, 0,2% Genapol-LRO wumm 1 n/ra
Biopower) ¢ HaHeceHHeM Ha HaJg3eMHbIE 4acTU pacTeHuil B pozupoBke 40 - 60 r/ra.
Jlo3upoBky repOunuga noadupanu TakuMm o0pa3oM, YTOObI HA MOMEHT OLEHKH OH
obecneynBal yMEpeHHOE, BU3YaIbHO YETKO pa3in4uMoe noBpexaenue (MuHuMyMm 30%,
MakcuMyM 75%) KOHTPOJNBHOH TIpymmnbl KyiabTyp Oe3 oOpaOoTKM aHTUAOTOM MO

CPaBHEHHIO ¢ HEOOPaOOTAHHBIMHU KYJIBTYPaAMH.

[Tocne mpuMeHEeHUsT paCTeHUs BBIPAIIMBAJIH B TETUTULE TIPU XOPOIINX YCIOBUSIX
pocta. Uepes 9-13 nHell mocie HaHECEHUS BHM3YaJlbHO OLEHHMBAIH 3(()EKTHBHOCTH
UCTIBITYEMbIX COeOUHEHUH. [ 5TOW Lenu BHEIHMH BUJA pacTeHUH, oOpabOTaHHBIX
TECTUPYEMBIM COEIMHEHHEM H TepOULUIOM, CPaBHUBAIM C COOTBETCTBYIOLIMMH
KOHTPOJIbHBIMH ~ repOunuaamu  (0e3 aHTHIOTa, C YETKO pPacro3HaBaeMbIMHU
NOBPEKACHUSMH) W HEOOpaOOTaHHBIMH  KOHTPOJBHBIMH  pacTeHwsMu  (Oe3
noBpexaeHui). O(dexkT CHIKEeHUS BPEOHOTO  BO3JCHCTBUS — HCIBITHIBAEMBIX
COEMHEHUI OLIEHUBAJIN OTAENBHO AJIs 2 PerinkaroB B rpade "komsl 3¢ ekTuBHOCTH"
IO CJIEAYIOILIEHN CXeME:

0:  CHIKEHHE BPEIHOTO BO3JIEHCTBHS OTCYTCTBYET (BHELIHHUNA BUA

COOTBETCTBYET C KOHTPOJIBHOMY PacTEeHHIO, 00pab0TaHHOMY repOnLNUaIOM)

1: HE3HAYUTEIIbHOC CHUKCHUE BPECAHOTO BOSI[efICTBPISI

2. 3aMeTHOE CHIKEHHUE BPEAHOrO BO3AECHCTBUSA

3. 3HAYUTENbHOE CHIKEHHUE BPEAHOrO BO3JEHCTBUS

4:  NOJNHOE CHIKEHHE BPEIHOIO BO3AEHCTBHS (BHELIHUI BU COOTBETCTBYET

HeoOpabOTaHHOMY KOHTPOJIbHOMY PaCTEHHIO)

HcnpiTaHuss TMOKAa3bIBAIOT  3aMETHYHO  3(PPEeKTUBHOCTH COEOUHEHHH  TO
U300pETEeHNI0, BBIOPAHHBIX B KAa4yeCTBE NPUMEpA, B YaCTHU CHIDKCHUS TOBPEKICHUS
noceBoB sipoBoro stameHst (HORVS; copr MOoHTOIisI), BBI3BAHHOTO TepOMLIUAOM

Me30CyIb(ypOH-METHIT:

OddexTuBHOCTD
Jlo3upoBka aHTUOTA K
Tpiep Ne dopnyst (1) yIBTYPHOE aHTHUIOTA
(r/ra) pacTeHue (Kon
s¢dexTuBHOCTH)
1.28-38 100 HORVS 2
1.29-38 100 HORVS 2
1.30-38 100 HORVS 2
1.28-49 100 HORVS 2
1.64-1 500 HORVS 2
1.64-49 500 HORVS 2
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1.31-48 100 HORVS 2
1.32-38 100 HORVS 2
1.31-49 100 HORVS 2
1.32-49 100 HORVS 2
1.31-7 100 HORVS 2
1.32-7 100 HORVS 2-3
1.68-38 100 HORVS 2
1.69-38 100 HORVS 2-3
1.70-38 100 HORVS 2
1.73-38 100 HORVS 2-3
1.43-49 100 HORVS 2




dopmysa u3odpereHus

Coenunenust obmeli popmys (I) wmm ux conmu

o R
/
o
o)
N~< R®
e
N 0

(R3),

B KOTOpPOH

RI

R2

R3

O3HAYaeT TreTepoapusi, MPUYEM TIeTepPOapPHIIbHBIA OCTATOK  SIBIISETCS
HE3aMEILICHHBIM WJIH 3aMeIleH rajioreHoM, 1tnano, HUTpo, (Ci-Ce)ankmiom,
(C2-Co)anmkenmnom, (C2-Co)amkuHuiom, (C5-Cg)UHKIIOATKHAIIOM,
(Cs-Cg)mknoankenunom, (Ci1-Ce)ankokcu u (C1-Ce)ankunomS(O)p, mpuuem
CeMb HA3aBAHHBIX MOCJEIHUMH OCTATKOB SIBJSIFOTCS HE3aMEIIEHHBIMH WU
3aMeleHbl OAHUM MM Oojiee OCTaTKaMH M3 TPYIIbl rajoreHa, LHaHO,

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

O3Ha4aeT BoAOpox, rajoreH, 1uano, HUTpoO, (C1-Ce)amkui, (C2-Ce)ankenu,
(Ca-Co)ankunmn, (Cs3-Cg)umknoanku, (Cs3-Cg)uuknoankeru, (C1-Ce)ankokcu
u (C1-Co)ankunS(O)p, mpuyeM CeMb Ha3aBAHHBIX IMOCIEIHUMH OCTATKOB
SIBJISIFOTCS] HE3aMEIIIEHHBIMH HITH 3aMEeHbI OHUM U OOJiee OCTaTKaMHU U3

rpynmbl rajorena, nuaHo, (Ci1-Ce)amkokcn u (C1-Ce)ankunaS(O)p,
o3Hauaet Bonopon u (C1-Ce)anku,

oznauaet Bogopon, (Ci-Cig)ankun, (Ci-Cig)ramoankm, (C1-Cig)raHOa K,
(Ca-Cig)anxenun, (Cr-Cig)ankunamn, (Cs-Cro)uuxnoankmi, (Cs-Ciz)uukiio-
AITKEHIJ, apu, reTepoapul, (C1-Cig)anmkokcu-(C1-Cig)anku,
(C1-Cig)ramoankokcu-(C1-Cig)ankmn, (Ci1-Cig)ankokcu-(Ci-Cig)raymoanku,
(C1-Cyrg)ankmmro-(Ci1-Cig)akun, (Ci-Cygyramoankmnrio-(C1-Cig)ankm,

(Ca-Cyg)ranoankenm, (C2-Cig)ranoankunmi, rerepounkiiii-(Ci-Cig)ankm,



apui-(C1-Cig)ankwn, (C3-Ci2)uukmnoankmi-(Ci-Cig)ankm, (C1-Cig)ankokcu-
kapOoHWI-(C1-Cig)ankmn, wu  (C1-Cig)ankokcukapoormi-(Cs-Ciz)uukiio-
ankuia-(Ci-Crs)ankun, uiam

octatok popmysl -NRR® uu -N=CR°RY,

TpUYEM B BBIIEYTIOMAHYTHIX 2 OCTAaTKaxX Kaxmblil u3 ocrarkos R? R® RC u
RY HesaBumcumo gapyr or gpyra osHauaer Bomopon, (Ci-Ca)amkmi,
(Ca-Ca)ankenmn, (C2-Cs)ankunui, OSH3WI, 3aMeINeHHbIN OeH3MIT, (DEHIIT UJTH
3aMeleHHbIA (PeHNUT,

umi R* u R® Bmecre ¢ atomom N MoryT 0Opa3oBbIBaThH 3-8-ujeHHBIH
reTepOLMKII, KOTOPBIHM, TOMUMO aromMa N, MOKET COAep:KaTh ellle OUH WU
J1Ba JIOMOJHUTENbHBIX IeTepOLMKINYeckix atoMa u3 rpymnsl N, O u S, u
KOTOPBIN SIBJISIETCSI HE3aMEILIEHHBIM WJIM 3aMEIIeH ONHUM Win Oojee
octatkamu u3 rpymisl (C1-Cs)ankuna u (C1-Cy)ranoankuia,

umi R 1 RY BmMecTe ¢ aTomMom C 03Ha4at0T 3-8-4/IeHHbII KapOOMKITHYeCK i
WIA TeTEePOLUKINYECKU OCTaTOK, KOTOPBIA MOXeT copepxarb 1 - 3
reTepPOLMKINYECKUX aroma U3 rpymmbl N, O u S, npudem KapOOIMKINUECKHHA
WIN TeTEepOLIMKINYECKUN OCTAaTOK SIBJISETCS HE3aMEIIEHHBIM WM 3aMelleH

onuuM wu Oosee octarkamu u3 rpymmnsl (Ci-Cs)ankunma u (C1-Cq)ramno-

KU,
m  o3HavaeT yucio ot 0 110 5,
u
P o3navaet 0, 1 wnum 2.
2. Coenunenus obueit popmyisl (I) mo m. 1 wim ux comm,
B KOTOPOH
R! osHauaer rerepoapwi, MNPHUEM TIeTEPOAPUILHBI OCTATOK  SIBIISETCS

HEe3aMEIIECHHBIM WJIH 3aMeIlleH TajioreHoM, Itnano, HUTPo, (Ci1-Ce)ankuiom,
(Co-Co)ankeHmnom, (C2-Cy)anmkuHumom, (C5-C7)uMKII0aIKAIOM,
(Cs-Cr)muxmnoankenmnom, (C1-Cs)ankokcn u (C1-Ca)ankunomS(O)p, mpruem
CeMb Ha3aBaHHBIX MOCJEIHUMH OCTATKOB SIBISIFOTCS HE3aMEIIEHHBIMU WU
3aMeleHbl OMHUM WK Oojiee OCTaTKaMH M3 TPYMIbl rajoreHa, LHaHO,

(C1-Cq)ankokcu u (C1-Cq)anxunaS(O)yp,



RZ

R4

O3HauaeT BoAopox, rajoreH, pano, HUTpo, (C1-Cq)amkmn, (C2-Cs)ankenm,
(Ca-Cyq)anmkunm, (C3-Ce)uxinoatku, (C3-Co)umKII0aIKEHIL,
(Ci-Cq)ankokcu u (C1-Cq)ankunS(O)p, mpudeM yHnoMSHYTbIE MOCIETHUMHU
CeMb OCTATKOB SIBJSIFOTCS HE3aMEINEHHBIMU HJIH 3aMEINEHbl OJHUM WJIH
Oomee ocratkamMu u3 rpymmel  ranoreHa, nuaHo, (Ci-Cs)amkokcu u

(C1-Cy)ankunaS(O)p,
o3Hauaet Bomopon U (C1-Cs)ankmu,

o3Hauaer Bomopord, (Ci-Cie)ankun, (Ci-Cis)ramoankun, (Ci-Cis)umano-
ankun,  (Cr-Cis)ankenmsn,  (Cr-Cig)ankunmn,  (C3-Cro)uukioankm,
(Cs-Cr2)uuknoankenun, apui, rerepoap, (C1-Cis)ankokcu-(Ci-Cis)ankm,
(C1-Cis)ramoankokcu-(Ci-Cis)ankmn, (Ci-Cis)ankokcu-(Ci-Cis)ramoankm,
(C1-Cig)anxmntuo-(Ci-Cig)ankmn,  (C1-Cis)ranoankumntio-(Ci-Cie )ankm,
(Ca-Cis)ramoankenmn, (C2-Cis)ranoankunmi, rerepounkiii-(Ci-Cie)akm,
apui-(C1-Cis)ankmn, (C3-Ci2)umkmnoankimi-(Ci-Cis)ankm, (C1-Cis)ankokcu-
kapOoHWI-(C1-Cig)ankmn, wu  (C1-Cis)ankokcukapoormi-(Cs-Ciz )umkiio-

ankun-(C1-Cie)ankun,

o3HavaeT 4ucio ot 0 1o 4,

o3Havaet 0,1 mm 2.

Coenunenust oomeii popmyJibt (I) mo m. 1 wu ux conwu,

B KOTOpPOM

RI

RZ

O3HAYaeT TeTepOapuN, MPHYEM TIeTePOAPUNIbHBIA OCTATOK SIBJIAETCS
HE3aMCIICHHbIM HJIU 3aMCIICH OAWMH WJIN 60Hee pa3 rajor€éHoM, LHUAHO,
metuioMm, stunoM, CF3, CF2Cl, CH,F, CHF,, OCH3, OCF3, SCH3, SOCHs3,
SO,CHs u SCF;3,

O3Ha4aeT Bonopon, ranoreH, muano, metun, 5T, CF3, CF>Cl, CHyF, CHF>,

OCHs3, OCFs3, SCH3, SOCH3, SO2CH3 u SCEF;3,

ozHavaet Bonopoa, CH>CH;3 u CHs,



R* osmauaer Bomopon, (Ci-Ciz)amkun, (Ci-Crz)ramoamkun, (Ci-Ciz2)umaHo-
ankmwn,  (Cr-Cr)ankenmn,  (Cp-Crp)ankunmn, — (Cs-Cro)uukmoankm,
(C5-C12)uuKIOaIKeHUI, apu, reTepoapu, (C1-Cir2)ankokcu-
(Ci-Crp)anxmn, (Ci-Crp)ramoankokcu-(Ci-Crz)amkmn,  (Ci-Crz)ankokcu-
(Cr-Crp)ramoankmn,  (C1-Cr2)ankuntno-(Ci-Cro)ankun,  (Ci-Ciz)raso-
ankuntio-(Ci1-Cro)ankun,  (Cr-Crz)ramoankenmn,  (Cz-Cio)ramoaakuHml,
rerepormkni-(C1-Ci2)ankwmn, apun-(Ci-Crz)ankmn, (Cs-Cio)uukioanku-
(Ci-Crp)ankun, (C1-Cr)ankokcukapdonmn-(C1-Crz)ankun, u (C1-Cr2)ankokcu-
kapOoHm-(C3-C2 )rmkmoankui-(C1-Ci2)anku.

u

m  o3Havaer O, 1, 2 unu 3.

4. Coenunenus obmeit popmyisl (I) mo m. 1 wim ux conw,

B KOTOPOU

R!  osHauaeT mMUpUAMH-2-UN, MUPHANH-3-WJI, MUPUAUH-4-WJ, MUPA3UH-2-UIL,

NUPa3UH-3-Wi, NUPUMHUIUH-2-UI, NUPUMHUIAUH-4-WI, MNUPUMUAUH-5-WUIL,
NUpuAasuH-3-ui, nupupasud-4-wn, 1,3,5-tpuasun-2-un, 1,2,4-tpuasun-3-
un, 1,2,4-tpuasun-S-un, 1,2,4-tpuasun-6-un, 1,2 3-tpuasun-4-un, 1,2,3-
Tpuasun-5-un, 1,2,4-, 1,3,2-, 1,3,6- u 1,2,6-okcauazuHui, U30KCa3on-3-ui,
HM30KCa30yI-4-mi1, u30Kca3on-5-ui, 1,3-okcaszon-2-mi, 1,3-okcazon-4-un, 1,3-
OKCa30JI-5-MJI, M30THA30J-3-HjI, H30THAZ0I-4-WJI, M30THA30J-5-un, 1,3-
thazon-2-un, 1,3-tmazon-4-un, 1,3-tmazon-5-un, 1H-nuppon-1-un, 1H-
nuppon-2-ui, 1 H-muppon-3-wi, pypan-2-ui, pypaH-3-ui, THEH-2-WT; TUEH-
3-un, 1H-umupazon-1-un, 1H-ummpazon-2-un, 1H-ummpazon-4-un, 1H-
umuaazon-5-un, 1H-mupason-1-un, 1H-nupaszon-3-un, 1H-nupazon-4-umn,
IH-mupazon-5-un, 1H-1,2,3-tpuazon-1-un, 1H-1,2,3-tpnazon-4-un, 1H-
1,2,3-tpuazon-5-un, 2H-1,2,3-tpuazon-2-un, 2H-1,2 3-rpuazon-4-un, 1H-
1,2,4-tpuazon-1-un, 1H-1,2,4-tpuazon-5-un, 4H-1,2,4-tpuazon-3-un, 1,2,4-
okcanuazon-3-un, 1,2 4-oxkcagnazon-S-un, 1,3,4-okcanuazon-2-un, 1,2,3-
okcanuazon-4-un, 1,23-okcagnazon-S-un, 1,2,5-okcanuazon-3-un, 1,3,4-
Tuaauazon-2-un, 1,3,4-tuaguazon-2-un, 1,2, 4-tuaguazon-S-un, 1,2.4-
Tuanuaszon-3-un, 1,2,5-tmaguazon-3-wr, 1,2 5-tmaguazon-3-un, 1,23-

Tranuason-4-uiu, 1,2,3-tuanuason-3-usi, KOTOPBI SIBISETCS He3aMeLIEHHbIM



WIY 3aMeIIeH OHH WK 0oJiee pa3 rajoreHoM, nuano, MermioMm, CFs3, CF,Cl,

CH,F, CHF»,, OCHs, OCF3, SCH3, SOCH3, SO2CH3 u SCEF3,

R?  osnagaer Bomopoxn, drop, xaop, 6pom, iox, CN, merun, CF3, CF,Cl, CHF,
CHF,, OCH3s, OCF3, SCH3, SOCH3, SO2CH3 u SCFs,

R3  o3mauaer Bomopon u CHs,

R*  osmasaer Bomopon, (Ci-Cio)amkun, (Ci-Cro)ramoankun, (Ci-Cio)umaso-
AJTKWJ, (C2-Cho)ankenm, (C2-Cro)ankunm, (C3-Co)umxoankun,
(C3-Co)uuxmoankenmt, apui, rerepoaput, (Ci-Cio)ankokcu-(Ci-Cio)ankmi,
(C1-Cyo)ramoankokcu-(Ci-Cio)ankun, (Ci-Cio)ankokcu-(Ci-Cio)ramoankumi,
(C1-Cro)anxuntuo-(Ci-Cro)ankun,  (Ci-Cro)ranoankuntio-(Ci-Cio)ankm,
(Co-Crg)ranoankenu, (C2-Cig)ranoankuumi, rerepouukiri-(Ci-Cio)ankm,
apmin~(C1-Cro)ankun, (Cs-Co)umkmnoankumi-(Ci-Cio)ankun, (Ci-Cio)amkokcu-
kapOoHmwI-(C1-Cio)ankun u (C1-Co)amkokcukapOoHui-(C3-Co)UKIIOaTKHII-

(C1-Cro)ankun,

m  o3Havaer O, 1, 2 unu 3.

5. Coenunenwus odueit popmydsl (I) mo m. 1 wnm ux cony,
B KOTOPOM

R!  osnauaer rpynmsr Q-1.1 — Q-1.59

< < Nﬂ/
Z e

Q-1.1 Q-12 Q-13 Q-14 Q-15
/N\(' i il | L]
~ | K,N Ny cryY
Q-16 Q-17 Q-18 Q-19 Q-1.10




N N Cl F
NZ
F cr Y X S Nx
Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
N /Nl Cl F NZ
| FoAN |
X F I z | z | o A
Q-1.16 Q-1.17 Q-1.18 Q-1.19 Q-120
0 ¢ 4 2 4
F cl cl F
Q-121 Q-122 Q-123 Q-124 Q-125
AN AN X cn\®/ F\®/
\ S \ S \ S S S
Cl F
Q-126 Q-127 Q-1.28 Q-129 Q-130
F Cl Cl F N
Y
X X X X \_d
\ S \ S \ S \ S
Cl Cl
F F
Q-131 Q-132 Q-133 Q-134 Q-135
N N N
X X
T rIKY
S s—N \——S
Q-136 Q-137 Q-138 Q-139 Q-140




\ \ \ ¢
o) \_d N—O \ o /
(o)
Q-141 Q-1.42 Q-143 Q-1.44 Q-145
N N N N
N N/ Y S/ AN o/ AN \N<j/
(e NS
O,N
Q-1.46 Q-147 Q-148 Q-1.49 Q-1.50
N
- N T
Q-151 Q-152 Q-153 Q-154 Q-155
N N N N
JElegisgie
N cl A F X X"“ome
Q-1.36 Q-157 Q-158 Q-1.59
R?  osmagaer Bomopoxn, GTop, xyop, 6pom, itox, muano, meri, CFs, CHoF, CHF,,

R4

OCHs3, OCFs3, SCH3, SOCH3, SO2CH3 u SCEF3,
O3HA4YacT BOOOPOM,

O3HA4aeT BOJOPO, METHJI, STHJI, H-IPOITII, H30MPOIMII, H-OyTHII, H-TIEHTHUJI,

¢ennn,  OGenmsun, CHz(4-Cl-Ph), CHz(4-F-Ph), CHx(4-MeO-Ph),

2-METOKCHITHII, TeTparuapodypaH-2-uin-MeTu, TeTparuapodypas-3-ui-
TETPAruApONUPAH-3-UI-METHUI,

METWI, TeTParugpONnupaH-2-ui-MeTHlI,

TETParuApONUpPaH-4-ua-MeTui1, METWIIPONUOHAT-3-1UJ, STUINPONUOHAT-3-

1508 METHUJIaleTaT-2-1l, STUNAETaT-2-WI, METUJINUBANAT-2-1JI,
STUNMUBANAT-3 -1, METUJI-2-METUJIITPONAaHOAT-3 -1, MeTHuNI-2,2-
JUMETHIIIIPONIAHOAT-3-1J1, STUJI-2-METUIIIIPONAHOAT-3 - 11, METHJI-2-



MPOIMAHOAT-2-UJI, 3TUJI-2-NPONAaH0aT-2- 11, MeTUJI-acet-2-uJ1, STUII-aleTarT-2-
WI, METWJI-|-MeTHILHKIONPONaHKapOOKCUIIaT-2-1iI, 3TUJ-1-METHIILUKIIO-
OKCeTaH-3-HJI,

npornaHkapOoKcHIaT-2-1i, 2-(IUMETUIAMHHO )3T,

(3-merunokceran-3-ummernyt, 2,2, 2-tpudpTopaTin,  2,2-nudTOpITHIL,
2-ropatun, 2,2,3,3,3-neHTag TOPIPONIII, LUKJIOMPONMIMETHI, | -IIHKJIO-
nponui-3Tu, (1-MeTHII-UUKIONPOITiI)-MeThI, (2,2-TUXI0PLUHKIONPOITII)-
MeTu, (2,2-IUMeTHII-LUKIONPOITII)-METWI, aJUTHJI, Mponaprui, (mpomn-2-
uH-1-1), 2-xnoprpon-2-eH-1-un, 3-pernnmnpon-2-uH-1-u, 3.3-
nuxjiopnporn-2-eH-1-un, 3,3-guxnop-2-¢pTop-npon-2-eH-1-ui1, MeTHIIpOoI-
2-un-1-un, 2-merunnpon-2-eH-1-un, 0yr-2-eH-1-un, OyTt-3-eH-1-un, OyT-2-
uH-1-mn, OyT-3-un-1-u1, 4-xnop-0yr-2-un-1-mn, 3-meTun-0yr-2-eH-1-ny, 3-
mMeTun-0yT-1-en-1-un, (2E)-1-metundyrt-2-en-1-un, (E)-nenr-3-eH-2-un numm
UKJIO0Y THIIMETHII,

(Z)-nent-3-eH-2-u, LUKJIONEHTUIMETHUIL,

[UKJIOTeKCUIMETIII, TenTaH-2-ui, u300yTuy, 1,3-IHOKCOIaH-2-UIMEeTIIT

win 1-3tun-S-merun-1 H-nupazon-4-merun,

m  o3Havaer O, 1, 2 unu 3.
6.  Coemunenus obuieit popmyisl (I) mo m. 1 wim ux conw,
B KOTOPOU

R! osnauaer rpynmer Q-1.1 — Q-1.59

oielieiesies
SN S Na Na | IQN
Q-1.1 Q-12 Q-13 Q-14 Q-15
/N\l/v NZ I NZ | NZ |
|

~ IN K,N Ny crY
Q-16 Q-17 Q-138 Q-1.9 Q-1.10

NZ | /N | /N I Cl Z | F y

X cl _n E A Nao Nao |




Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
N
/N @ Cl F N#Z
| F X |
XD F I i | z | o N
Q-1.16 Q-117 Q-1.18 Q-1.19 Q-120
g Q/ g 4 <4
Q-121 Q-122 Q-123 Q-124 Q-125
AN A N cn\®/ F\®/
\ S \ S \ S S S
Cl F
Q-126 Q-127 Q-128 Q-129 Q-130
F Cl Cl F N
g
AN AN AN AN
\ \ ¢ \ \ S
S S
i ci E -
Q-131 Q-132 Q-133 Q-134 Q-135
N N N
AN AN
I KXY
Q-136 Q-137 Q-138 Q-139 Q-140
\ \ \ ¢
o] \_d N—O \ o /
(o)
Q-141 Q-142 Q-143 Q-144 Q-145
N N N N
N/ Y S/ AN ol XX \N\/j/
\\ —— —— =




N
/4
¢ ]
o’
Q-146 Q-147 Q-143 Q-149 Q-150
N
noaR dE G g asiineg
T TN T -
/ . /N_—N
Q-151 Q-1.52 Q-153 Q-1.54 Q-155
7 OC Al (O
XD XD
Q-1.56 Q-157 Q-158 Q-1.59
1 (R*)m-erun o3nauaer rpynmbl Q-2.1 — Q-2.53
©/ F
Q21 Q22 Q23 Q24 Q25
Cl /@/ Br Br /@/
\©/ cl ©/ \©/ Br
Q26 Q27 Q28 Q29 Q2.10
I |\©/ /@/ CN NC
a A<l
Q211 Q212 Q213 Q.14 Q215
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/@/ \o
NC ©/ \©/ /©/ ©/
Q-2.16 Q217 Q-2.18 Q-2.19 Q220
o F F_O
- \@/ /O/ ::5\0 |:>Fr \©/ o/©/
0 t/ N
F
Q221 Q222 Q-2.23 Q224 Q225
\s /s /@/’ F F FF S
A |TO N R T
Q226 Q227 Q228 Q-2.29 Q230
Cl Cl Cl Cl
Cl
FT!\F cl cl
Q231 Q232 Q-2.33 Q234 Q-235
Cl Cl F F F
RN <dcaiPe
cl cl E F
Q236 Q237 Q-2.38 Q-2.39 Q-2.40
F F _0 F
F @( ey FY©/
F ' F i
Q241 Q242 Q-2.43 Q2.44 Q245
cl ci cl F F
F>‘/©/ /@/ d
i Fr cr é
F F F CI
Q246 Q247 Q-2.48 Q-2.49 Q250
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Cl

Q252 Q253

7.

O3HA4Ya€T BOOOPOML,

O3Ha4aeT BOJOPOA, METHJI, 3THJI, H-TIPOITIJI, U3OMIPOMHJI, H-OyTHII, H-TIEHTHJI,
¢enmn,  Oemsmn, CHz(4-Cl-Ph),  CHa(4-F-Ph),  CH(4-MeO-Ph),
2-METOKCHATHII, TeTparuapodypaH-2-ui-MeTu, TeTparuapodypas-3-mi-
METWJ, TeTParuApoNupaH-2-ui-MeTUj, TeTParuApOoNUpaH-3-ui-MeTUlI,
TETParuApONUpPaH-4-ua-MeTui1, METWIPONUOHAT-3-1UJ, STUINPONUOHAT-3-
1508 METHJIaleTaT-2- 1, aTUNAIETaT-2-1I, METHUIINUBANIaT-2-1JI,
STUNMUBANAT-3 -1, METUJI-2-METUITPONaHOoAaT-3 -1, MeTHNI-2,2-
JUMETHIINPONAHOAT-3-1J1, STUJI-2-METUIINPONAHOAT-3 -1J1, METHJI-2-
NPONAaHOAT-2-Wj, JOTWI-2-MPOMAHOAT-2-WJI, METHI-aueTar-2-uj, OSTUJl-
arerar-2-mwi,  MEeTHJI- | -MeTHJIIUKIIONPOnaHKapOOKcunar-2-ui, — 3Tui-1-
METHIILUKJIONPONIAHKapOOKCHIaT-2-1i1, 2-(TUMETUIIAMIHO )3THJI, OKCETaH-3-
wi, (3-MeTriokceraH-3-wi)MeT, 2,2, 2-rpudTopati, 2,2-nudTopaTu, 2-
¢dTopaTHA, 2,2,3,3,3-neHradpTopriponu, LUKJIONTPOIUIIMETHIL, 1-
LUKIONPONII-3TII,  (1-MeTHI-IIMKIONPONII)-MeTH,  (2,2-AUXJIOPLMKIO-
PO )-MeTWI, (2,2-TUMETHII-LUKIONPOIIIIT)-METHI, aJUIIJI, IPOTapIuI
(npon-2-un-1-un), 2-xnopnpon-2-eH-1-un, 3-penunnpon-2-un-1-wn, 3,3-
nuxjiopnporn-2-eH-1-un, 3,3-guxnop-2-¢pTop-npon-2-eH-1-ui1, MeTHIpOoI-
2-un-1-un, 2-merunnpon-2-eH-1-un, 0yr-2-eH-1-un, OyTt-3-eH-1-un, OyT-2-
uH-1-mn, OyT-3-un-1-n1, 4-xnop-0yr-2-un-1-mn, 3-meTun-0yr-2-eH-1-n, 3-
mMeTun-0yT-1-en-1-un, (2E)-1-metundyr-2-en-1-un, (E)-nenr-3-eH-2-un umm
(Z2)-nenr-3-en-2-um, LUKJIOOY THIIMETII, LUKJIONEHTUIMETHIL,
IUKJIOTeKCUIMETIII, TenTaH-2-ui, u300yTuyi, 1,3-IHOKCOIaH-2-UIMEeTHIT

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

Coenunenust oomeit popmydsr (I) mo m. 1 wmm ux conwu,

B KOTOPOHU

R! osnagaer Q-1.1 - Q -1.59
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ool niesies
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N d N~ N= /N
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F F _o F
aodi ik
F F
Q241 Q2& Q243 Q244 Q245
Cl Cl Cl F F
F e
F
FINF F Cl
- F cl
Q246 Q247 Q243 Q249 Q250
Cl F
F
Q251 Q252 Q253
R®  o3sHauaeT BOAOpOL,

R4

O3Ha4aeT BOJOPOJ, METHJI, STHJI, H-IIPOITHII, H30POIILI, H-OyTHII, H-TIEHTHUJI,

¢enmn,  Oemsmn, CHy(4-Cl-Ph), CH(4-F-Ph), CH(4-MeO-Ph),

2-METOKCHATHII, TeTparuapodypaH-2-ui-MeTwi, TeTparuapodypas-3-mi-

METUJ, TETParuApONUpPaH-2-UI-METUJ,  TEeTPAruApONUpPaH-3-UI-METUJI,

TEeTParuApONupaH-4-uia-MeTui1, METWIIPONUOHAT-3-1UJ, STUIIPONUOHAT-3-

W MeTHJIaleTaT-2-ull, ATUJIALIETaT-2-UJI, METUJITUBAJIAT-2-H1,

2

STUIIUBANIAT-3 -1, METUJI-2-METUJITPOIaHOAT-3 -1, MeTHI-2,2-

JUMETHIIIIPONIAHOAT-3-1Jl, 3TUJ-2-METUIIPONAHOAT-3 - 11, METHJI-2-

MPOMAHOAT-2-UJI, 3TWI-2-NIPOMAHOAT-2-UJI, METWJI-alueTaT-2-uji, 3THII-

arerar-2-mwi,  MEeTHJI- | -MeTHIIMKIIONPOnaHKapOOKCunar-2-ui, — STui-1-
METHIILUKJIOTPONIAHKapOOKCHITaT-2-1i1, 2~(TUMETHUIIAMIHO )3THII, OKCETaH-3-
i, (3-mermnokceraH-3-mmmeTny, 2,2, 2-tpudropatii, 2,2-mudTopITHIL,
2-¢ropaTu, 2,2.3,3,3-nenradropnponu, LIUKJIONPOMUIMETII,
I-rmuxtonporu-3Tu, (1-MeTHII-LHUKIONPOITHIT)-MeTHII, (2,2-TUXJIOPIHKIIO-
IpOIHIN)-MeTW, (2,2-TUMETHII-IUKIIONPOTINI)-METHJI, aJUTHJI, TPOMaprl
(mpon-2-un-1-un), 2-xnopnpon-2-eH-1-un, 3-penunnpon-2-un-1-mn, 3,3-

auxsopnporn-2-eH-1-un, 3,3-auxnop-2-¢pTop-npon-2-eH-1-uia, MeTHIIpor-
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2-us-1-un, 2-merunnpon-2-ex-1-un, Oyr-2-eH-1-un, Oyr-3-eH-1-um1, OyT-2-
uH-1-un, OyT-3-un-1-u1, 4-xnop-0yr-2-un-1-un, 3-merTun-Oyr-2-es-1-nm, 3-
meTun-0yT-1-eH-1-un, (2E)-1-metunOyr-2-en-1-un, (E)-nenr-3-en-2-un umm
(Z2)-nenr-3-en-2-un, LUKJIOOY THIIMETHIL, LIUKJIOTIEHTUJIMETHJI,
LMKJIOTEKCUJIMETHJI, renTtaH-2-ui, W300yTH, 1,3-IuoKCoNMaH-2-MiIMeTuI

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

8.  CpencrBo [uist 3aIIUThl TEXHUYECKHX PACTEHUH WJIH CETbCKOX03SHCTBEHHBIX
KYJIbTYD, OTJIMYAIOLIEecs] COEprKaHHeM, IO MEHbIIeH Mepe, OMHOTO COeAUHEHHs! o0LIei
dopmer (I) wmm ero comedi mo omuomy w3 mm | - 7, B KOMOMHAIMM C JOPYTHMHU
arpOXMMHKAaTaMH ¥, TPH HEOOXOAMMOCTH, BCIIOMOTaTeIbHBIMU CPENCTBAMHU IS

npenapaTUBHbBIX (opM.
9.  Cpenctso 10 1. 8, comepskaliee, Mo MEeHbIIeH Mepe, OUH TepOULIHI.

10. Cnoco0 cHwkeHHs1 (PUTOTOKCHYECKOTO BO3ICHUCTBUSI IMECTHLHUIAOB Ha
TEXHUYECKHE PACTEHUS WJIH CEeJIbCKOXO3SWCTBEHHBIE KYJIBTYPhl IMyTeM MPHUMEHEHHUsI

OIHOTrO MK OoJiee coenHeHuH 1o nm. 1 - 7 wum cpencrsa mo m. 8 u 9.

11. Cnoco0 cHmwkeHus1 (PUTOTOKCHYECKOTO BO3ACHCTBUS IMECTHIMIOB Ha
TEXHUYECKHE PACTEHHsI WJIH CEIbCKOXO3SMCTBEHHBIE KYJIbTYPhI, OTJIHYAIOMIUICS TeM,
YTO OMHO WK Oojiee coenuHenuii odtelt popmyisl (I) cornacHo nzobperennro no m. 1 -
7 st COBMECTHOT'O MTPUMEHEHHUS C MECTULIIAMH HAHOCST OJHOBPEMEHHO C MECTULIIAMU

WX B JTIOOOM TIOpSITIKE.

12.  Cnocob mo . 11, mpuuem B ciiydae MECTUIUIOB peyub uaeT 00 OTHOM WJIH

OoJee ecTULUAAX.

13.  Cmnocob no mm. 11 wu 12, oT/IHYAIIIHIACS TeM, 9TO COSTUHEHUST (POPMYJIbI
(I) wmm ux comu mo nm. 1 - 7 HAHOCAT HA PACTEHMs, YACTH PACTEHHH, UX CEMEHa WJIN

MOCEBHOMN MaTepuall.
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