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IIpoussoansbie {[S-pennn-1-(rerepoapui)-1H-nupazon-3-uijoxcu}ykcycHom
KHCJIOTBI B KaueCTBe AHTHAOTOB AJIsl 3AlIUThI TEXHUYECKHX PACTEHHH HJIH

CeJIbCKOXO0351ICTBEHHBIX KYJbTYP

Onucanue

Hacrosimee  m3o0pereHme — Kacaercs — 3aIUTHBIX  COEAMHEHMH IS
CEJIbCKOXO3SIICTBEHHBIX KYJIBTYDP M CPEICTB, COAEPIKAIUX CIEHATbHbIE COSTMHEHUS B
Ka4eCTBE aHTHIOTOB JUIS CHIDKEHUST (PUTOTOKCHYECKOTO BO3/IEHCTBHSI arpOXHMHUKATOB, B
4acTHOCTH, repOununoB. B wuacTHocTH, uU300peTeHHe Kacaercss ONpeNeTeHHbIX
npom3BoAHbIX {[S-henmn-1-(rerepoapmn)-1H-mupazon-3-mir|oKcH } yKCyCHON KHCIOTBI,

a Tak:Ke MX COJIeM B Ka4eCTBE aHTUAOTOB U crtoco0oB ux MPOU3BOACTBA.

B mpomecce mnpumMeHEHHs NECTUIMAOB Uil OOpbOBI C HEXKEIaTeIbHbIMU
OpTraHU3MaMH B CEJIbCKOXO35IHCTBEHHBIX U JIECHBIX KYJIbTYPax 3a4acTyro, B OOJbIIei Win
MEHBLIEH CTEeNEeHH, TOCEBBI TOBPEIKAAIOTCS UCTIONb3YEMBIMH MTECTHLIUAAMHU, TAKUMHU KaK
repOULUAbI, WHCEKTHLUUABL, (QyHrumuabl u  ap.  YKa3aHHBIA — HeXeNaTeNlbHbIN
¢durtoTokcuyeckuii MoOOUHBIH 3¢ (EKT NPOSABISIETCS B ONPEAENEHHONH CTENeHH IpU
UCTIOJIb30BAaHUHM MHOTOUHUCJIEHHBIX T€pPOULMIOB — MPEeXk/e BCEro MpU UX NPUMEHEHUU
1OCJIe TOSBJIEHUs BCXOAOB — B Cllydyae C IIOJIE3HBIMU PACTeHUAMH, TAKUMHU Kak,
HarpuMmep, KyKypys3a, pUC WM 3JIaKkU. B HEKOTOpBIX Ciydasx MCIOJb30BAHUE TakK
Ha3bIBAEMbIX '"TePOUIUIHBIX AHTUAOTOB" WM "aHTUAOTOB" TO3BOJISIET 3aIUTHTDH
NOJIE3HbIE PACTEHHs OT (PUTOTOKCHYECKHX CBOMCTB MECTULUIOB 0€3 CHIKEHUS WU
CYIIECTBEHHOTO OcCJabJieHHs] MEeCTHMUUAHOTO NEeHCTBHS Ha BpenHble OpraHu3Mbl. B
HEKOTOPBIX ~CJIy4asiXx B TPUCYTCTBHM AHTUAOTOB HAOJMIOAAETCSl  YJIYYIIEHHBINA

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

CoenuHeHus, W3BECTHbIE HAa CETOJHSALIHUI J1€Hb KaK aHTUJOTHI, IO CBOEMY
XUMHYECKOMY CTPOCHHUIO OTHOCSTCS K OOJBLIOMY KOJIMYECTBY PA3JIMUHBIX CTPYKTYPHBIX
KJIACCOB, & BO3MOXXHOCTb UX UCIIOJIb30BAHUS B KAYECTBE AaHTUIOTOB, KaK MPAaBUJIO, TAKKE

3aBUCUT OT XUMHUYECKON CTPYKTYPhI MECTULIUAOB U KYJIbTYpP MOJE3HBIX PACTEHU.

3aluTHOE AEWCTBUE COEOUHEHWH W3 TPYMIbl MPOU3BOAHBIX (DEHOKCH- WU

reTCPOAPUIIOKCUATIKAHOBBIX KHUCJIOT U3BECTHO HaBHO B Cllydasx, KOrga YKa3aHHBIC
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COEMHEHUs HCTIONB3YIOT B COYETAaHUM ¢ reponumaamu. IlpumepaMu Takux coequHeHUH
ABIISTFOTCSL  2-METUI-4-XJIOp(QEHOKCUYKCYCHAsl KHCJIOTAa W TNOAOOHBIE COEOMHEHUS,
KOTOpbIE TAaKKe IMPOSBISIOT TIepOMLUAHYIO AKTUBHOCTh B OTHOLIEHMU BPEIHBIX

paCTeHHﬁ,aTBKXKBKHOXHHTOHGT-MGKCHH.

Takke M3BECTHBI AHTHIAOTBHI M3 TPYMIIBI MPOM3BOAHBIX CIOXKHBIX 3(pupoB N-
(eHnI3aMeIeHHbIX TeTepoapOMAaTHYECKHX KHUCIOT C MHOXKECTBOM TIeTepOaToMOB B
rerepouukie. [I[pumepaMu Takux aHTHAOTOB SIBJISIOTCS UCIIOIb3yEeMble B KOMMEPUECKHUX

NPOAYKTAX aHTUAOTHI Me)EHITUP-AUATIIT U U30KCAAU(EH-3THIL.

U3 WO 2004/084631 m3BecTHO 00 MCIMOJB30BAHUU IMPOU3BOIHBIX THAPOKCH-
3aMeIEeHHBIX APOMATUYECKUX KapOOHOBBIX KUCJIOT. B WO 2005/015994 cnermanbHble
MIPOU3BOAHBIE CAJTUIIMIIOBON KHCIOTHI ONMUCAHBI B KauecTBe aHTUAOTOB. OHM OCOOEHHO
MOJXOST JJIsl UCTIOJIb30BAHUSI B KAY€CTBE aHTUAOTOB B KYJIBTYpaX KYKYPY3bl U COEBBIX
6060B. Kpome Toro, uz WO 2005/112630 B kayecTBe aHTUAOTA U3BECTHBI TPOU3BOIHBIC

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

AKTHBHBIE BEIIECTBA U3 XHUMUYeCKOro kiacca {[S5-¢penwmn-1-(rerepoapmn)-1H-
MHPA30J1-3-MJT]OKCH } YKCYCHOH KHCJIOTBHI TPOU3BOIHBIE, O0JIANAIOINNe TOJIEe3HbIMU IS

pacTeHul CBOMCTBAMU, U3 JINTEPATYPbl HEU3BECTHBI.

Paznuunble  w3manus  omwmckBaroT  [(1,5-gudenun-1H-1,2,4-tpuason-3-
WJT)OKCH|YKCYCHOM KHCJIOTBI TIPOU3BOAHBIE, O0JIagaroIume JeueOHbIME CBOMCTBaMH. 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-Tpuazon-3-mia)okcu |yKCyCHON

KHUCJIOTHI.

[Ipy WCHONMB30BAHMM AHTUAOTOB JUIA 3ALIUTHl TOJE3HBIX PACTEHUH OT
MOBPEKACHUS ECTULUIAMH OBLJIO MPOIEMOHCTPHPOBAHO, YTO U3BECTHBIE AHTUAOTHI B
psine ciy4aeB obnanaroT Henoctatkamu. OHH BKIIIOYAIOT B ceOs:

- HEAOCTAaTOYHbIE 3aIUTHBIE CBOMCTBA PACTEHUH,

- B COUETAHHUH C OTPENEICHHBIM repOULIUIOM CIIEKTP MOJE3HBIX KYJIBTYp, Ha

KOTOPBIX MPOHCXOAUT MPHUMEHEHHE aHTHI0Ta/repOnunaa, HeTOCTATOYHO
BEJIUK,
- OTIPENeNIEHHbIH aHTUAOT MOXHO COYeTaTb TOJBKO C HECKOJbKHMHU

repOunUIamu,



ITo

HCIIOJIb30BAHUEC AHTHAOTOB MPUBOAUT K YBECJIIMYCHUIO HOPMbI pacxoda U
KOJIMYECTBAa BCIIOMOraTejibHbIX BCLICCTB B COCTAaBE€ PCLCITYPHL, H,

COOTBETCTBCHHO, MOXCT IMPUBOAUTH K TEXHUYCCKHUM CJIOXKHOCTIM C

HaHCCCHUCM.

YKa3aHHBIM TPUYMHAM BO3pOCAAa MOTPEOHOCTb B  MPENOCTaBJICHUU

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

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

CEeNIbCKOXO3SIICTBEHHBIX KyJbTYyp obmelt popmysl (I) mmm ux comnm,

U

JJIs1 CHUKECHUA (I)I/ITOTOKCI/ILIGCKOFO BOSI[GI\/'ICTBI/UI NEeCTULHUAOB, B YaCTHOCTH, rep61/1u1/m013,

Ha TEXHUYECKHE HJIH CEIIbCKOXO35HCTBEHHbBIE KYJIbTYPBbI,

B KOTOPOU

Rl

RZ

R3

03HA4aeT BOAOPO, rajioreH, iuaHo, HUTPO, (C1-Ce)ankmn, (C2-Ce)ankenu,
(Co-Co)ankunuun, (Csz-Cg)umkmoankui, (Cs-Cg)uuknoankenun, (Ci-Ce)-
ankokcu u (C1-Ce)ankunS(O)p, mpuyeM ceMb Ha3aBAHHBIX MOCIETHUMHU
OCTaTKOB SIBJISIFOTCSI HE3aMEIIEHHbIMH, WJIM 3aMeEIeHbl OMHUM WM OoJjiee
ocraTkamu u3 rpymnmnbl rajoreHa, 1uaHo, (Ci-Celankokcu u (Ci1-Co)-

ankunaS(O)p,

O3HA4YaeT TreTepoapuil, IMPUYEM T[eTepOAPHUIIbHBIAH OCTATOK SIBJISIETCS
He3aMEIIeHHbIM UJTH 3aMeleH rajoreHoM, nuano, HuTpo, (C1-Ce)ankuiom,
(Cy-Co)ankenminom, (Cr-Ce)amkununom, (Cs-Cg)umknoankmiom, (Cs-Cg)-
muktoankeHmwIoM, (C1-Ce)ankoken u (C1-Ces)ankmnomS(O)p, nmpudeM ceMb
Ha3aBaHHBIX MOCJIEJHUMH OCTATKOB SIBJISIOTCSI HE3aMEINEHHbIMHU, WU
3aMeleHbl OJHUM WM O0JIee OCTaTKaMU U3 TPYIIbI rajioreHa, 1uaHo, (C1-Ce)-

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

o3Hauaet Bogopon u (C1-Ce)ankm,
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R*  osmauwaer Bomopon, (Ci-Cis)ankun, (Ci-Cis)ramoamkun, (Ci-Cis)uuaso-
ankwui, (Cz-Crg)ankenmn, (C2-Cig)ankuam, (Cs-Crz)auknoankur, (C3-Crz)-
mukoankenu, apwi, rerepoapud, (C1-Cig)ankokcu-(Ci-Cig)ankm, (C1-Cig)-
raoanikokcu-(C1-Cig)ankmn, (Ci-Cig)ankokcu-(Cr-Cig)ranoankmn, (Ci-Cig)-
ankunTro-(Ci-Crg)ankun, (C1-Cig)ranoankuntuo-(Ci1-Cig)ankun, (C2-Cig)-
rajoankenu, (Cy-Cig)ranoankunmi, rerepormkini-(Ci-Cig)ankun, apui-
(Ci1-Crg)anxmn, (Cs-Cr2)uuknoankui-(Ci1-Cig)ankun, (Ci1-Cig)ankokcu-
kapOoHm-(Ci-Cig)ankun, u (Ci-Cig)ankokcukapoonui-(Cs-Ciz)uukio-
ankui-(C1-Cig)ankui, um
octatok Gopmyisl -NR*R® mmu -N=CR°RY,

TIPHYEM B BBIIEYNOMSIHYTHIX 2 OCTATKAX Kablil 13 octatkoB R? R® R° u
RY mesaBucumo apyr ot apyra osHauaet Bogopon, (Ci1-Ca)amkumn, (C2-Ca)-
ankerms, (C-Cy)ankuamn, OeH3WI, 3aMeIleHHbIH OeH3mn, (QeHun wim
3aMeIIeHHBIN (PEeHMI,

umi R* u R® Bmecte ¢ atomom N MoryT o6pa3oBbIBaTh 3-8-uleHHBIH
Te€TEPOLIMKII, KOTOPBIH MOXKET COAEPKaTh OJUH WK JBa JOMOJHUTEIbHBIX
reTepouukIndeckux aroma u3 rpymmbl N, O u S, U KOTOpBIN SBISETCS
HE3aMEIeHHbIM MJIM 3aMEeLIeH OJHUM MM Oojiee OCTaTKaMH W3 TPYIIIBI
(C1-Cy)ankuna u (C1-Cy)ranoankuna,

um R° um RY Bmecre ¢ atomom C o3HawaroT 3-8-useHHBIH
KapOOLIMKIMUECKUH WJIM TeTePOLMKIMUECKUH OCTATOK, KOTOPBIA MOXKET
comepxath 1 - 3 rerepouukinuecknx aroma u3 rpynmsl N, O u S, mpudyem
KapOOLIMKIMYECKUH MM  TeTEPOLHKIMYECKHI  OCTATOK  SIBJISIETCS
He3aMEIEHHbIM WJIM 3aMelleH OJHUM MM 0ojiee OCTaTKaMH W3 TPYIIIbI

(C1-Cy)ankuna u (C1-Cs)ranoankuna,
n o3Ha4daeT 4ucjio ot 0 1o 5,
u
p o3Hauaer 0, 1 wm 2.

Coenunenusi obmeit dopmynsr (I) oOpasyror comu myreM aoOaBieHUs
MOIXOSIIEeH HEOPTAHHMYECKOW MM OPTraHUYeCKON KUCJIOTBI, HAPUMEpP, MUHEPATbHBIX
kuciot, kak, Hanpumep, HCl, HBr, H»SO4, H3POs nm HNOs, win opraHudecKux

KHCJIOT, HAIIpUMED, Kap6OHOBbIX KHCJIOT, TaKUX KaK MypaBbUHAA KHCJIOTA, YKCYCHast



KHCJIOTA, IPOTTMOHOBAST KMCJIOTA, IaBeJieBast KUCIOTa, MOJIOYHAS KUCIIOTA, CATHIIUIIOBAs
KUCJIOTA, UM CYJIb(OHOBBIX KHUCJOT, TAKHX KaK pP-TONYOJICYJNb(OKUCIOTAa K TIpPYIIIe
OCHOBaHHUH, TAKUX KaK aMUHO, aJKHJIAMHHO, TUATKUIAMUHO, MTUIEPUINHO, MOP(OIUH
WIN THUPUAWHO. DTH COJMM B KadeCTBE AHMOHA CONEPIKAT COMPSDKEHHOE OCHOBAHUE
kucioTbl.  COOTBETCTBYIOLIME  3aMECTUTENH,  KOTOpble  IIPEACTaBJIE€Hbl B
AETPOTOHMPOBAHHOW (opMe, Takue Kak CyJIb(QOKHCIOTB, HEKOTOPbIE aMHIBI
Cynb(OKUCIOT MM KapOOHOBBIE KUCIIOTBHI, MOTYT OOpa30BBIBATH BHYTPEHHHE COJH C
IPYIIaMH, KOTOPbIE CAMH MOTYT ObITh IPOTOHUPOBAHBI, KaK, HAIIPUMEP, AMUHOTPYIIIIBL.
OOpa3oBaHue conell TakXKe MOXKET TPOMCXOAUTh TIOA JeHCTBUEM OCHOBAHUS
coenunenus oomel Gopmyiel (I). TlogxonammuMu OCHOBAHUSIMH SIBJISIFOTCS, HATIPUMED,
OpPTaHUYECKUE AMUHBI, TAKHE KaK TPHAIKWIAMUH, MOP(OJINH, MUIEPUINH U MUPUINH, &
TaKXKe€ THIPOKCUABI, KapOOHATHI W TUAPOKAPOOHATHI AMMOHHS, LIEJNOYHBIX WJIH
IEJIOYHO3EMENIbHBIX METAJUIOB, B YaCTHOCTH, TUAPOKCHI HATPUS U Kallusl, HATPHHA- U
KapOOHAT Kayus, a Takke OMKapOOHAT HATPUS M KaJHsl. Y Ka3aHHbBIE COJIU MPEICTABISIOT
co0Ool coeMHEeHMsI, B KOTOPBIX KUCJIBIH BOAOPO 3aMEHEH KaTHOHOM, TIOAXOAIIAM ISt
NPUMEHEHUS B CEIbCKOXO3HCTBEHHBIX LIEJISIX, HAIPUMED, COJIM METAJJIOB, B YACTHOCTH,
COJIM IEJIOYHBIX METAJJIOB I COJIU IEJIOYHO3EMENbHBIX METAJUIOB, B YACTHOCTH, COJIU
HATPHSI U KaJIMsA, WM TAKKE COJIM AMMOHUS, COJIM C OPTraHNYeCKUMU aMUHAMU WJIH COJIU
4eTBEPTUYHOTO aMMOHHUS, Harpumep, ¢ katnoHamu Gopmynsl [NRIRIRURM* npuuem
kaxapiii 13 R! - RY HesaBucHMO Apyr oT jpyra TpencTaBisieT coboif opraHuyeckuil
OCTaTOK, B YaCTHOCTH, aJIKUJI, aPWJI, ApUIIAJIKIII UJIH ankujapui. Takske Crofa OTHOCATCS
comu  ankwicyibGoHUs W ankuicyibdokconms, Takue kak comu (C1-Ca)-

Tpuankuwicyibponus u (C1-Cs)-TpuankuncynbHOoKCOHUS.

B nanbueiimnem coemuHenus Gopmyiiel (I), uCHoOIb3yeMble B COOTBETCTBUU C

U300peTeHNeM, 1 UX COJIH Ha3BIBAIOTCS «coenuHeHusiMu odme popmsl (I)».

[TpennoyTHTENbHBIM MPEAMETOM H300pETEHHs! SBISIFOTCS COEAMHEHUs! OOIiei

¢dopmysl (I), B kKoTOpOIH

R!  osmauaer Bomopon, ranoren, quano, HUTPO, (C1-Ca)ankui, (C2-Ca)ankeHus,
(Cr-Cy)ankunmn, (Cs-Ce)uuknoankun, (Cs-Ce)uuknoankenmn, (Ci-Cs)-
ankokcu u (C1-Cy)ankunS(O)p, mpudeM yIOMSHYThIC MOCISTHUMH CEMb
OCTaTKOB SIBJISIFOTCS HE3aMEIIEHHbIMU WJIH 3aMeIleHbl OTHUM WK OoJjiee
ocraTkamu u3 rTpymmnbl rajoreHa, nuaHo, (Ci-Cs)ankokcu u (Ci-Cy)-

ankunaS(O)p,



RZ

R3

R4
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O3Ha4YaeT TreTepoapui, NpPUYEeM TIeTEPOAPUIIbHBIH OCTATOK SIBISIETCS
HE3aMEeIIeHHbIM UJTH 3aMEeLIeH rajoreHoM, uuaHo, HUTpo, (C1-Ce)ankmiom,
(C2-Co)ankenunom, (Cr-Cs)amkununom, (Cs-Ce)uuxnoankmiom, (Cs-Ce)-
mukioankeHwioM, (Ci-Cqlankoken u  (Ci-Cy)ankunomS(O)p, mnpuuem
YIIOMSIHYThI€ TIOCJIEAHUMHU CEMb OCTATKOB SIBJISTFOTCS] HE3aMEIEHHBIMHU HJTH
3aMelLIeHbI OJJHUM HJIH O0Jiee OCTaTKAMM U3 TPYMIbI rajioreHa, uaHo, (C1-Cs)-
ankokcu u (C1-Cq)ankunaS(O)p,

o3HaudaeT Bomopoa u (C1-Cs)ankm,

osHadaer Bopopoxd, (Ci-Cie)ankun, (Ci-Cie)ramoankun, (Ci-Cis)umano-
ankwu, (C2-Cis)ankenmn, (C2-Cis)ankunamn, (C3-Crz)muknoanku, (C3-Crz)-
muktoankenu, apu, rerepoapu, (C1-Cis)ankokcn-(Ci-Cie)anxm, (C1-Cie)-
rajjoankokcu-(C1-Cis)ankmn, (C1-Cig)ankoken-(Ci-Cig)ramoankun, (Ci-Cie)-
ankunTio-(C1-Cie)ankun, (C1-Cis)ramoamkuntio-(Ci-Cis)ankmi, (C2-Cis)-
rajoankeHunt, (Cz-Cis)ranoankunmn, rerepounkimnii-(Ci-Cie)amkun, apu-
(C1-Crs)anxun, (Cs-Crz2)umknoankui-(Ci1-Cie)amkun, (Ci1-Cis)amkokcu-
kapOoHmI-(C1-Cig)ankmn, u  (Ci-Cig)ankokcukapbonmi-(Cs-Ciz)uukio-

ankui-(C1-Cie)anmkun,

o3Ha4daeT 4yucjio ot 0 o 4,

o3zHavaet O, 1 unu 2.

B BroICIIEl cTeneHu NPpEATIOYTUTECIJIbHBIM TIPEAMETOM 1/1306peTeH1/1;1 SABJIAAFOTCA

coenuHeHus odmei popmydsi (1), B koTopoi

RI

RZ

R3

R4

O3HA4YaeT BOIOPON, rajoreH, uano, metu, 3T, CF3,CF,Cl, CHyF, CHF»,

OCH3, OCFs, SCHs, SOCH3, SO2CHs3 u SCFs,

O3HAuaeT TreTepoapuj, MNpPHYEM TIeTEePOAPHILHBIN OCTATOK SBJISETCS
HE3aMCIICHHbIM WJIM 3aMCLICH OOWUH WJIIN 60Hee pa3 rajJor€éHoM, LHAaHO,
metuiioM, stunom, CF3,CF,Cl, CHyF, CHF,, OCHs3, OCF3, SCH3, SOCHs3,
SO,CHs3 u SCF;3,

o3navaet Bonopoa, CH>CH;3 u CH3,

osHadaer Bopopon, (Ci-Crpankwmn, (Ci-Crp)ramoamkmn, (Ci-Crz)-

ranoankmwi, (Cz-Cro)ankenmn, (Cz-Crz)ankunami, (Cs-Ciz)IUKIOQTKIT,
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(Cs-Cr2)umknoankenwn, apwi, rerepoapui, (Ci-Ciz)amkokcu-(Ci-Ciz)-
ankwi, (C1-Crz)ranoankokcu-(Ci-Crz)ankmn, (Ci-Ciz)ankokcu-(Ci1-Ciz)-
rajoankwi, (Ci-Crp)ankunruo-(C1-Crz)ankun, (Ci-Ciz)ranoankuntuo-
(C1-Cr2)ankum, (C2-Crp)ramoankenu, (C2-Cr2)ramoankunmi,
rereporrkn-(C1-Cr2)ankun, apui-(Ci-Crz)ankun, (C3-Ci2)MKI0aTKKI-
(Ci1-Crp)anxun, (Ci-Crz)ankokcukapoouHui-(Ci-Crz)ankun, u  (Ci-Cr2)-

ankokcukapOoHm-(Cs-Ciz)uuknoankui-(Ci-Ciz)anku,

ozHavaetr 0, 1, 2 unu 3,

o3zHavaet 0, 1 unu 2.

YaCTHOCTHU, TMPEANOYTUTCIIBHBIM THPEAMETOM I/1306peTeHI/I$I SABJIAKOTCA

coennHeHus1 oomei popmydsl (1), B kKoTopoit

Rl

o3Ha4daeT Bonopox, ¢rop, xiop, opowm, iox, CN, merun, CF3, CF,Cl, CH>F,
CHF»,, OCH3s, OCF3, SCH3, SOCH3, SO,CHs u SCF3,

O3HAYaeT NUPUAUH-2-UJ, TUPUAUH-3-WI, NUPUIAUH-4-WUJI, MUPA3UH-2-WUJI,
NUPA3UH-3-WI, NUPUMHUAUH-2-WI, NUPUMUAWH-4-WJI, MUPUMUAUH-5-UJL,
nupuaasuH-3-ui, nupunasus-4-un, 1,3,5-rpuazun-2-un, 1,2,4-tpuaszun-3-
un, 1,2,4-rpuazun-5-un, 1,2,4-rpuasun-6-un, 1,2,3-rpuazun-4-un, 1,23-
Tpuasun-5-un, 1,2,4-, 1,3,2-, 1,3,6- u 1,2,6-0kca3uHm, U30KCA30J-3-UJI,
M30KCa30JI-4-mj1, H30Kca3oa-5-ujl, 1,3-okcazon-2-mwr, 1,3-okca3on-4-um,
1,3-0kca30m-5-u1, U30TUa30J-3-1j1, U30THa30I-4-1jl, 130THa30J-5-un, 1,3-
tHa3zon-2-un, 1,3-tnaszon-4-un, 1,3-tuazon-5-un, 1H-nuppon-1-um; 1H-
muppon-2-wr;, 1H-nuppon-3-un; ¢ypan-2-un, Qypas-3-wi, THEH-2-WI;
Tuen-3-un, 1H-umunazon-1-un;, 1H-umunazon-2-nn, 1H-umunazon-4-u;
IH-umunaszon-5-un, 1H-nupaszon-1-un, 1H-nupason-3-un;, 1H-nupazon-4-
un, |H-nupaszon-5-un, 1H-1,2,3-tpuazon-1-un, 1H-1,2,3-tpuazon-4-un,
1H-1,2,3-tpuazon-5-un, 2H-1,2,3-tpuazon-2-un, 2H-1,2 3-tpuazon-4-u,
1H-1,2 4-tpuazon-1-un, 1H-1,2,4-tpuazon-3-un, 4H-1,2 4-tpuazon-4-ui,
1,2,4-oxkcamgnazon-3-un, 1,2 4-oxcammaszoin-S-mn, 1,3,4-okxcaguazon-2-ui,
1,2,3-okcamnazon-4-un, 1,2,3-oxcaguazon-S-mi, 1,2,5-okcamuazon-3-ui,

1,3,4-tuaguazon-2-un, 1,3,4-tuaauazon-S-un, 1,2,4-tuaguason-S-umn,
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1,2,4-tuaguazon-3-un, 1,2,5-tmagmuazon-3-un,  1,2,5-tmaguazon-3-ui,

1,2,3-tnaguazon-4-um, 1,2,3-Tuanna3on-5-ua,  KOTOPBIM  SIBJISETCA

HE3aMEIEHHbIM WJIM 3aMeIleH OIMH MM OoJjiee pa3 rajoreHoM, ILHaHo,
metuiom, CFs, CF,Cl, CHyF, CHF>, OCH3, OCFs, SCH3, SOCH3, SO2CH3
u SCF3,

o3HauaeT Bonopox u CHs,

osHadaer Bopopoxd, (Ci-Cio)ankun, (Ci-Cio)ramoankun, (Ci-Cio)umano-
ankui, (Ca-Cro)ankenun, (Cz-Cio)amkunmn, (Cs-Co)umknoanku, (C3-Co)-
ruktoankenu, apr, rerepoapud, (C1-Cio)ankokcn-(Ci-Croyankmi, (C1-Cio)-
rajjoankokcu-(C1-Cro)ankmn, (C1-Cio)ankokeu-(Ci-Cio)ramoankun, (Ci-Cio)-
ankuntuo-(Ci-Cro)amkmn, (Ci-Cro)ranoankuntio-(Ci-Cio)ankmr, (Ca-Cig)-
rajoankenut, (Cz-Cig)ranoankunmi, rerepouukini-(Ci-Cio)amkun, apu-
(C1-Cro)ankokcu-

(Ci-Cro)ankmn,  (C3-Co)muxnoankui-(Ci-Cio)amku,

kapOoHmI-(C1-Cro)ankun  u  (Ci-Cro)ankokcukapoormi-(Cs-Co)umkiio-

ankmi-(C1-Cro)amku,

ozHavaetr 0, 1, 2 umu 3,

o3Havaet O, 1 unu 2.

CoBepuIeHHO 0COOBIM MPENNOYTUTENBHBIM PEAMETOM H300PETEeHHS SBIISIOTCS

coenuHeHus odueit popmydsi (1), B koTopoi

R! o3HavaeT Bomopon, ¢rop, xynop, Opom, Hon, uuano, metui, CFs3, CH>F,
CHEF,, OCHs;, OCF3, SCH3, SOCH3, SO2CH3 u SCF3
R? o3HauaeT rpynmnsl Q-2.1 — Q-2.61
,N N= - r/N N=
S NS Nao \N
Q-2.1 Q22 Q-23 Q24 Q-25
I | L | \ |
N N Na N o
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% | - NN N N I
N N > ™ l X
F cl Cl F
Q-221 Q222 Q-2.23 Q-2.24 Q-2.25
®/ AN AN CI\®/ F\®/
\ \ s
\ S S S S
Cl F
Q-2.26 Q-2.27 Q-2.28 Q-2.29 Q-2.30
F Cl Cl F
o
N AN AN \\ \ S
\ S \ S \ S S
Ci Cl F F
Q-231 Q-232 Q-2.33 Q-234 Q-235
@/ /ﬁ/ </N NY /NY
N j/ 7 N
Q-2.36 Q-237 Q-2.38 Q-2.39 Q-2.40




N N
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Q-2.41 Q-2.42 Q-2.43 Q-2 .44 Q-2.45
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VAR VAR / AN
</ / N\\—_—Y s ol X \N<)/
Q-2.46 Q247 Q-2.48 Q-2.49 Q-2.50
sgkegiogRaghhe
~N /D/ N/Y & \NJ
\= e / N\ - \
/ N |/
Q251 Q252 Q-2.53 Q-2.54 Q-2.55
/N I /N | /N I Cl F
XN NXNF N i | N |
X N
Q-2.56 Q-2.57 Q-2.58 Q-2.59 Q-2.60
N
|
X OMe
Q-2.61
R®  o3Hauaer Bomopox,

O3HAa4YaeT BOIOPOJI, METHWJI, STWI, H-NPOMNMJI, H30NPONMJ, H-OyTWi, H-
nentw, pennn, oensun, CHz(4-Cl-Ph), CHz(4-F-Ph), CH2(4-MeO-Ph), 2-

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

METWJ, TEeTParuApONupPaH-2-uiI-MEeTWI, TEeTParuapONUpaH-3-uiI-MeTUJ,

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

158) MeTHUJaleTaT-2-ul, aTUjaleTarT-2-u, METHUJITIUBANAT-2-UJI,

2

STUJINUBAJAT-3-WI, METHI-2-METWJINPONAHOAT-3-UJ, METUII-2,2-TUMETHII-

MPONAHOAT-3-Ujl, 3TUJI-2-METWINPONAHOAT-3-WJI, METHUJI-2-IPONaHoaT-2-
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WJI, 3THI-2-NPONAHOAT-2-WI, METUJALET-2-Uj, 3TUjaauer-2-ui, MeTui-1-
METUJILMKJIONPONaHKapOOKCHIaT-2-u, STUII- 1 -METUJILMKIIOTIPOTIaH-
kapOoxcunar-2-u, 2-(AUMEeTHIIaMIHO )3THII, OKCeTaH-3-UJ, (3-
METUJIOKCeTaH-3-wimetusn, 2,2,2-tpudropatu, 2,2-pudropatun, 2-
dtopatun,  2,2,3,3,3-neHtadropnponui,  LUKJIONpONMIMETHN, -
LUKJIONPONUI-3THI, (1-METHII-LUUKIONPONUI)-MeTUI, (2,2-TUXJIOPLMKIIO-
IPOMUI)-MeTHJI, (2,2-TUMETHUII-LUKIONPOIIHII)-METHII, aJIIHJI, MPONapTil
(npon-2-un-1-un), 2-xnopnpon-2-eH-1-un, 3-pennnanpon-2-un-1-umn, 3,3-
nuxJjopnpon-2-es-1-um, 3,3-nquxnop-2-¢grop-npomn-2-eH-1 -1, METUIIPOI-
2-uH-1-un, 2-meTwnpon-2-eH-1-mn, O0yt-2-eH-1-un, OyT-3-eH-1-m1, OyT-2-
uH-1-un, OyT-3-uH-1-un, 4-xnop-Oyr-2-uH-1-mn, 3-merun-Oyr-2-en-1-um,
3-metun-0yr-1-en-1-un, 1-(2E)-1-merunOyr-2-eH-1-un, (E)-nenr-3-eH-2-
wi win (Z)-neHT-3-eH-2-1jl, LUKIOOYTHIMETHII, LUKJIONEHTUIMETHII,
IIUKJIOTEKCUJIMETUJI, TenTaH-2-uji, u300yTwi, 1,3-THOKCOTaH-2-HIIMETIIT

um 1-3tun-5-merun- 1 H-nupason-4-meru,
n ozHavaetr O, 1, 2 unu 3.

Upe3BbuailHO OCOOEHHO  MPEANOYTUTENbHBIM  MPEAMETOM  HM300peTeHus

SIBJIIIOTCSI coennHeHue obelt popmysl (1), B koTopoit

(RY)n-penun osnauaer rpymmnbst Q-1.1 — Q-1.53

F F /@/ Cl
.

Q-1.1 Q-1.2 0Q-13 Q-1.4 Q-1.5
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Q-1.11 Q-1.12 Q-1.13 Q-1.14 Q-1.15
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O3HaA4Ya€T BOAOPOA,

O3HA4YaeT BOJIOPOJI, METHWJI, STWI, H-NPOMNMJI, HM30NPONMJ, H-OyTWi, H-
nentw, pennn, oensun, CH2(4-Cl-Ph), CH(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCUSTWI, TeTparuapodypaH-2-ui-MeTHI, TeTparuapodypan-3-mi-
METWUJ, TeTpParufponupaH-2-uia-MeTuj, TeTparuAponupaH-3-ui-MeTul,
TEeTparuaApoOnupaH-4-ua-MeTUI, METHJINPONUOHAT-3 -1, STUINPONHUOHAT-3-
1508 MeTHUJaleTaT-2-ul, aTUjaleTarT-2-ui, METHUJITINBANAT-2-UJI,
STUJINUBAJAT-3-WI, METHJI-2-METHJINPONAHOAT-3-UJI, METUII-2,2-TUMETHII-
NPONAHOAT-3-UJI, 3TUJI-2-METHINPONAaHO0aT-3-1JI, METHJI-2-MPOnaHoaT-2-
WJI, 3TWI-2-NPONAHOAT-2-WI, METUJalUeT-2-uj, 3TUjaauer-2-ui, MeTui-1-
METUJILHKJIONPONaH-KapOOKCHiIaT-2- 1, 3TUN- | -METUIILUKIIONPOTIaH-
kapOokcunar-2-ui, 2-(IUMETHJIAMMHO)ITHJI, OKceTaH-3-ui, (3-meTui-
oKceTaH-3-unm)Metui, 2,2,2-tpudropatun, 2,2-nudropatun, 2-¢pTOpITHI,
2,2,3,3,3-neHTap TOPIPONU, LUKJIOMPONUIMETHI, | -IHMKJIOTPONUI-3THIL,
(1-MeTHI-UUKIONPOHI )-MeTHI, (2,2-TUXJIOPLUUKIONPONUI)-MeTu, (2,2-
OUMETHIT-HUKJIONPOTIAI )-METHJI, aJTHJI, mponaprui (mpom-2-uH-1-un), 2-
xjiopripon-2-eH-1-un, 3-dpenunnpon-2-un-1-un, 3,3-puxnopnpon-2-eH-1-
wi, 3,3-puxnop-2-gTop-npon-2-eH-1-mwn,  Mmerwianpon-2-uH-1-un,  2-
MeTuinporn-2-es-1-ni, Oyr-2-eH-1-un, 6yT-3-eH-1-un, Oyr-2-un-1-m1, OyT-
3-un-1-un, 4-xnop-0yr-2-uH-1-n1, 3-MeTnI-0yT-2-eH-1-11, 3-MeTH-0yT-
l-en-1-un, 1-(2E)-1-merunbyr-2-eH-1-un, (E)-nenr-3-en-2-un wim (Z)-
NEeHT-3-eH-2-WJI, LUKIOOYTHIMETHII, LUKJIONCHTHUIMETHII, ITUKJIOTeKCUJI-
METHJI, TeNTaH-2-W1, U300yTu, 1,3-A1HOKCOTaH-2-UIMETHIT WK |-3THII-5-

mMeTtui- 1 H-nupason-4-metun.
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n300peTeHus ABISIOTCS coequHenne ooelt popmyisl (I), B koTopoi
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R?  o3Hauaer BomOpoOZ,
u
R*  o3Hawaer BOXOPOX, METWN, 5TUJ, H-IIPONMJN, H3OMPONUI, H-OyTUI, H-

nentu, pennn, 6ensun, CH2(4-Cl-Ph), CH(4-F-Ph), CH2(4-MeO-Ph), 2-

METOKCUITWJI, TeTparuapodypaH-2-uja-MeTHI, TeTparuapodypan-3-mi-

METWJI, TEeTParuApONupaH-2-ui-MeTWI, TEeTParuipOonupaH-3-ui-MeTul,

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

1508 MeTHuJaleTaT-2-ui, aTUjaleTaT-2-1, METHUJITTNBANIAT-2-UJI,
STUJITIMBAIAT-3-H1JI, METHJI-2-METUINPONAHO0AT-3 -1, MeTum-2,2-
JUMETUIIIPONAaHOAT-3-1Jl, STHUJI-2-METHINPONAHOAT-3 -1, MeTum-2-

MPONaHoaT-2-ui, 3TUJ-2-MPONAHOAT-2-UJjl, METUALeT-2-1j, STUIaLeT-2-

WI, MEeTWI-1-MEeTHIIIHUKJIONPONaH-KapOOKCHIaT-2-u, 5THJI-1-MeTUn-

2
LIUKJIONPONAaHKapOOKCHIaT-2-ui1, 2-(JUMETUIAMUHO)3THII, OKCETaH-3-UJI,
(3-metunokceran-3-uwmmernn, 2,2, 2-rpudropstin, 2,2-mudTopsTin, 2-
¢dbropaTu, 2,2,3,3,3-neaTad TOPIIPOITHII, LUKJIOMPOITUIIMETHUII, 1-
LUKJIONPONUI-3THI, (1-METHII-LUKIONPONNI)-MeTU, (2,2-TUXIOPLMKIIO-

PONUI)-MeTUI, (2,2-TUMETUI-LUKIIONPOIIHII)-METHII, aJIJIHJI, TPONapTHil
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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-npomn-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, OyT-3-uH-1-nn, 4-xnop-Oyr-2-un-1-un, 3-metun-Oyr-2-eH-1-n,
3-metun-0yr-1-en-1-um, 1-(2e)-1-merundyr-2-eH-1-un, (e)-neHr-3-eH-2-un
Wi (z)-neHT-3-eH-2-WI,  UUKIOOYTWJIMETHJ,  IMKJIONEHTHUJIMETHIL,
LUKJIOTEKCUJIMETUJI, TenTaH-2-uj, u300yTui, 1,3-AIHOKCOIaH-2-UIMETHIT

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

OOume onpeneneHuss OCTATKOB, MEPEYHCICHHBIC BBIIE WA MMEPEUHCICHHbBIE B
NPEANOYTUTENIbHBIX HAMa30HaX, MPUMEHSIOTCS KaK K KOHEYHBbIM MPONYKTaM OOIIed
¢dopmer (I), Tak U, COOTBETCTBEHHO, K HCXOIHBIM MPOAYKTAM HJIH MPOMEKYTOYHBIM
NPOAYKTaM, HEOOXOAMMBIM ISl MPOU3BOACTBA B KAKJOM KOHKPETHOM Ciydae. JTH
OTIPENENIEHHs] OCTATKOB MOTYT OBbITh IPOM3BOJIbHO OOBEAMHEHBI MEXKAY COOOM, a 3HAYMT,

" MCXKAY 3aJaHHbIMU MPEANTOYTUTEIIBHBIMU JUATIa30HAMU.

OcoOblif UHTEpEC MPENCTABIISIIOT, B YACTHOCTH, IO MPUYUHAM OOJiee BBICOKOTO
repOULIMAHOTO ASHCTBHSI, JIy4INeW CEJEKTUBHOCTH W/WJIM Jy4lleld peajn3yeMOCTH,
coenuHeHMs1 yka3aHHOW oOmei ¢opmynsl (I) wiM WX COMM B COOTBETCTBUU C
n300peTeHNeM WM UX IPUMEHEHHE B COOTBETCTBHH C M300pETeHUEM, MTPECTABIISIOIIEe
0cOOBbIit HHTEpPEC, TI€ OTAENbHBIE OCTATKH UMEIOT OTHO U3 IPEANIOYTUTEIbHBIX 3HAYCHHIA,
YIOMSIHYTBIX paHee MM YKa3aHHBIX HIDKE, WIH, B YaCTHOCTH, TaKHe COCAMHEHUS, B
KOTOPBIX OFHO WM O0Jiee YIOMSIHYThIX PaHEee WIH YKa3aHHBIX HUXKE MPEATIOYTHTETbHBIX

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

HpI/IMeHI/ITeJIbHO K COCAUHEHUAM B COOTBETCTBUH C I/1306peTeHI/IeM MOACHAKOTCA
0603Haqu1/151, YIOOMSAHYTBIC BbIIIEC U JaJICC HUXKE. OHU SIBISIOTCS O6H_[eI/13BeCTHbIMI/I JJIA

creruancTta 1 UMCHOT, B HaCTHOCTH, 3HAYCHUS, ITOACHEHUE KOTOPBIX MPUBCACHO HUXKEC!

Ecnu He ompeneneHo wWHaue, TO, KaK MPABHIIO, IJIsi 0003HAYEHHS] XUMHYECKUX
TPYIII MPUMEHSIETCSI TO, YTO CBSA3bIBAHHE C KAPKACOM MJIM OCTAIbHOM YaCThIO MOJIEKYJIbI
NPOXOIUT, COOTBETCTBEHHO, dYepe3 Ha3BaHHBIN TMOCIEIHUM CTPYKTYPHBIH 3JIEMEHT
paccMaTpuBaeMOl XHMHYECKOW TpPYIIbl, TO ecTh, Hampumep, B ciydae (C»-Csg)-
AIKEHUJIOKCH Yepe3 aTOM KHUCIIopoAaa, U B ciydae rerepormkiimi-(Ci-Cs)-ankuia yepes

aTOM yIJIEpOZa aJKWIBHON IPYIIIIEL
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CornacHo wu3obpereHnto "ankmwicynb(QOHMI" O3HAYAeT - OTHENbHO WM Kak
KOMIIOHEHT XMMHMYECKOM TpPYNIbl - TMPAMOJUHEHHBIH WIM  Pa3BETBJIECHHBIN
aNKUIICYNb(OHII, PERNoYTHTENBHO ¢ 1 - 8, mnn ¢ 1 - 6 aToMamu yriepona, HarpuMmep,
(0o me orpannumBasch 3THUM) (C1-Ce)-ankuncyabHoHUI, TAKOH KaKk METHICYIb(OHMUI,
STHIACYIb(POHII, Tponwicyibonm, 1-merTmmTuiacyabdonmn, Oytuncynbdonm, 1-
METHIIPONMWICYIb(GOHUI, 2-MEeTHIPONHICYIbGOHI, 1, 1-TuMeTHI THICY Tb()OHMIT,
NeHTWICYJIbGOHWN, |-MeTHnOyTHICYIbQOHMI, 2-MeTUNOYTHICYIb()OHII, 3-MeTHII-
Oytuncynbdonmn, 1,1-gumermnnponuicyibonmn, 1,2-TUMeTHIPONIICYIbGOHNUIT,
2,2-TUMeTHIINPONWICYJIbGOHMN,  1-3TUnponwicyabGOHmI, rekcuicyiabponmn, 1-
METUJIEHTIIICYIb(GOHWI, 2-METHIINEHTHICYIb)OHWI, 3-MeTHWINeHTHICY Tb(poHmI, 4-
METUJITTEHTHIICY b OHNUL, 1, 1-mumernnOyTuncynb(HoHM, 1,2-numernnOyTuic-
ynepornn,  1,3-numermnOyruncynbonmn, — 2,2-auMeTwnoyTwicyiabbonu,  2,3-
aumetunoyTwicynbonun, 3,3-gumerundyTicynbdonnn, 1-3tundyruncynsdonmn, 2-
stunoyruncyiabdonmn, 1,1,2-tpumernnnponuncynsdornn, 1,2, 2-TpUMETHIITPOIHII-

cynbhonmn, 1-5Tmn-1-mMerrunnponuncynbHOoHII U 1-3THIT-2-METUIITIPONTUIICY Ib(OHILL.

CornacHo n3o0peTeHno "alKWITHO" O3HAYAET - OTHEJbHO WJIM KaK KOMITOHEHT
XUMHUYECKONH  TIpynmel -  MNpSIMOJUHENHBIH  WMJIM  Pa3BETBJIEHHBIM  S-aikui,
npeanouTuTesbHo ¢ 1 - 8, wu ¢ 1 - 6 aromamu yriepona, Takoi kak (Ci-Cio)-, (C1-Ce)-
wm (C1-Cy)-ankuntuo, Hanpumep, (Ho He orpaHuuuBasch 3THM) (C1-Ce)-ankuituo,
TAKOM KaK METHJITHO, 3TUJTHO, MPOMWITHO, |-METHISTHITHO, OyTHATHO, |-MeTui-
NPOMUITHO, 2-METHIIIPONHIATHO, |,]-TUMETHISTUNTHO, MEHTUITHO, |-MeTUIOyTHIITHO,
2-MeTUI0y THIITHO, 3-MeTUI0y THIITHO, 1,1-1uMeTHUIpPONUITHO, 1,2-
JTUMETUJINMPONMITHO, 2,2-TUMETHUINPONMITHO, |-3TUINPONMITHO, TEeKCHITHO, 1-
METHJITIEHTUITHO, 2-METHJINIEHTUITHO, 3-METHJNEeHTUATHO, 4-MeTrunrnedTuntuo, 1,1-
auMmetunoyTuntuo,  1,2-numerunOyruntuo, 1,3-mumerunOytunruo, 2,2-TUMETUII-
Oytunrro, 2,3-AuMeTHIOyTHITHO, 3,3-AUMETHIOYTHUITHO, |-3THIOYTHUITHO, 2-3THII-
oytunruo, 1,1,2-tpumerwnnponuituo, 1,2, 2-TpuMeTHanponuiTio, 1-3Tui-1-meru-

MPONUITHO U | -3TUII-2-METUITTPONUITHO.

"Ankwncynbpuann (ankun-S(=0)-)", B COOTBETCTBUM C H300pPETEHUEM, €CITU
MHOE HE OMNpeNesNieHO B APYroM MeECTe, O3Ha4daeT AaJKWIbHbIE OCTATKH, KOTOpBIE
npHrCcOeNnHEeHbI K kapkacy depe3 S(= O)-, takue kak (C1-Cio)-, (C1-Cs)- mu (C1-Cy)-
ankuncynbduHmI, HanpuMep, (Ho He orpaHnumBasich 3TuM) (C1-Ce)-ankuncynbunnm,

TAKOM Kak MeTWICYAb(UHII, STUICYIb(OUHWI, NPONWICYabGuHMI, |-MeTHi-
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STHICYTb(PUHNI, Bbyruncynsduan, 1 -meTunnponuncynbGUHNA, 2-MeTu-
npormicynbuam, 1, 1-qumMeTHIdTUICYIbQUHUI,  NEeHTWICYIbQUHWI,  |1-MeTni-
Oytuncynbunni, 2-mMerunoyruncyiabGuani, 3-mMerunoyruncyiabpunann, 1,1-gumerni-
npormuicynbGuHMI, 1,2-TUMeTUIIPONICY IbGUHI, 2,2-TUMETHIIPONIII-CYIb(UHHIL,
1-3TUnnponuiICyIb(GpUHIII, TeKCHICYIbOUHII, 1-MEeTUINeHTUICYIbOUHIII, 2-MEeTHII-
NEeHTWICYJIbGUHWI,  3-MeTHINEHTWICYIbGuHmI,  4-merTwinenTiicyabguamn, 1,1-
IVMETHIIOY THIICYJTb(UHILI, 1,2-numeTunOyTUICy TbQUHU, 1,3-numernnOyTui-
cynbpunmn,  2,2-mumMetunOyTwiIcynbGUuHWIL,  2,3-aAuMeTHIOyTHICY IbGUHMI,  3,3-
IUMETHIIOY TIIICYIbGUHI, |-3TUnOytuncynshunmi, 2-3tundytuncynsbunmi, 1,1,2-
TPUMETHIITPONIICYTb()HUIL, 1,2,2-TpuUMeTHINPONTUICY IL(UHILI, I-3Tun-1-

METUJIPONMIICYIBOUHIIT U 1-3THIT-2-METHIPONUIICY IbOUHIIL.

"ANKOKCH" O3HAaYaeT aJIKUJIbHBIM OCTATOK, CBSI3AHHBIM Yepe3 aTOM KHCJIOPOAa,
Harpumep, (Ho He orpaHn4uBasick 3TUM) (C1-Ce)-anKoKCH, TAKOH KaK METOKCH, STOKCH,
MPOMOKCH, 1-MEeTHJITOKCH, OyTOKCH, |-METHJITPOMOKCH, 2-MeTHInpornokcu, 1,1-
OUMETHIIDTOKCH, TTEHTOKCH, |-MeTHIOyTOKCH, 2-MeTUNOyTOKCH, 3-MeTrioyTokcH, 1,1-
JUMETUINPOINOKCH, 1,2-TUMETUIANIPONOKCH, 2,2-TUMETUINPONOKCH, |-3THJINPONOKCH,
TE€KCOKCH, |-METUIIMEHTOKCH, 2-METUJITIEHTOKCH, 3-METUIITIEHTOKCH, 4-METHJITIEHTOKCH,
1,1-numermnOyrokcu, 1,2-mumerunOyrokcy, 1,3-gumeTmnOyTokcH,  2,2-AMMeTHII-
OyTokcu, 2,3-numMeTunoOyTokcy, 3,3-1uMeTHI0yTOKCH, 1-3THIOYTOKCH, 2-3TUIIOYTOKCH,
1,1,2-tpumerunnponokcy, 1,2,2-TpumMeTunnponokcy, 1-stun-1-merunnponokcu u 1-
STUJI-2-METUJIIPONOKCH. AJIKEHUJIOKCU O3HA4aeT AJKEHWIbHBIM OCTATOK, CBSI3aHHBIN
yepe3 aToM KHUCJOpPOAa, AJKMHUJIOKCU O3HAYaeT aJKUHWIbHBIA OCTaTOK, CBSI3aHHBIN
yepes atoM kuciopona, Takoil kak (C2-Cio)-, (C2-Cs)- mnu (C2-Cs)-ankenokeu umm (Cs-

C10)-, (C3-Cs)- unu (C3-C4)-aJTKHHOKCH.

" Ankunkapoonun" (ankuwi-C(=0)-), eciu UHOE He ONpenesieHO B IPYrOM MeCTe,
COrJIaCHO M300PETEeHMIO O3HA4YaeT AJKHUJIbHbIE OCTATKH, KOTOpbIE MPHCOEAMHEHBI K
kapkacy depe3 -C(=0)-, Takue xak (C1-Cio)-, (C1-Cs)- wnm (C1-Cy)-ankunkapbonu. [pu
5TOM KOJIMUECTBO aTOMOB C OTHOCHUTCS K aJKHJIBHOMY OCTaTKy B aKMJIKapOOHMIbHON

rpynmne.

" Ankokcukapoonmn (ankmi-O-C(=0)-)", ecniu nHOE He OMpPEeneNieHO B APYyroM
MecTe: aJKHUJIbHbIE OCTATKH, KOTOPBIE IPHCOeNNHEHBI K Kapkacy uepes -O-C(=0)-, Takue
kak (C1-Cio)-, (C1-Cs)- nmm (C1-Cq)-anxoxcuxapbonmn. KommuectBo aromoB C

OTHOCHUTCs K AJIKWJIBHOMY OCTATKY B aJ'IKOKCI/IKap6OHI/IJ'IbHOI\/'I rpymre. AHaJOrHYHBIM
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oOpa3zoMm "anmkeHWIOKCHKapOOHMI" W "aJKUHWIOKCUKAPOOHWI', ecliu WHOE He
OINpEeAeJeHO B IPYrOM MeCTe, COIJIACHO M300pPEeTEeHHMI0 O3HAYAIOT AJKEHWI- WJIH
AJIKMHUJIbHBIE OCTATKH, KOTOPbIe MPUCOEIUHEHBI K Kapkacy uepes -O-C(=0)-, Takue kak
(C2-Cho0)-, (C2-Cé)- unmu (C2-Cs)-anxenunokcuxkapoonun uin (Cs-Cio)-, (C3-Ce)- mm (Cs-
Cs)-ankuannokcukapbonmn. KommuectBo aroMoB C OTHOCHTCSI K QJIKEHWJIBHBIM HIJIN

AJIKMHUJIBHBIM OCTaTKaM B aJIKCHHJI- UJIH aHKHHHHKap6OHHHbHOﬁ rpynare.

Tepmun "apun" o3Havaer, mpu HEOOXOAUMOCTH, 3aMELIEHHYI0 MOHO- , OU- WJIH
MOJIMLUKINYECKYI0 apPOMAaTHYECKYIO0 CUCTEMY, NMPEANOUYTUTENBHO € 6 - 14, B 4aCTHOCTH,
¢ 6 - 10 aromamu konbua C, Hampumep, ¢GeHmI, HaQTWI, aHTPWI, (PEHAHTPEHWI, U

AHAJIOTHYHBIM 00pa3oM, MPEANOYTHTENbHO (PEeHMII.

Tepmur "npu HEOOXOOUMOCTH, 3aMELICHHBbIH apun" Takke BKIFOYAET
MHOTOLIMKJINYECKHE CHUCTEMBI, TaKHE€ KaK TeTParuapOHA(pTHI, WHISHWI, WHIAHWI,
bnyopernn, OudeHnn, nmpuueM MeCTO NPUMBIKAHUS HAXOMUTCS HAa apOMAaTUYECKON
cucreme. C TOUKH 3pEHUST CUCTEMATUKH, TEPMUH "apii1” OOBIYHO TAK)KE BKIIFOYAET B CeOs
TEPMUH <P HEOOXOAMMOCTH, 3aMelleHHbIH (eHw». [IpennoururenbHble apui-
3aMECTHTENH TMPEACTABISIIOT COOOH 3/1ech, HampuMmep, BOAOPOZ, TaJOTeH, AJKHII,
LIUKJIOAJIKUJI, [IUKJIOATKMITIATIKII, IUKIOAJIKEHNJI, TaJOUUKIIOAIKWI, aJKeHW, aJIKUHUII,
apuJI, apUJIAJIKUIIL, TeTEPOAPHI, FeTePOAPUITATIKII, TeTEPOLIUMKIIIII, T€TEePOLMKIMIATKNTL,
AJIKOKCHANIKWUJI, aJKWJITHO, TaJOAJKUITHO, TajloAlKWJ, AaJKOKCH, TIaJIOAJKOKCH,
LIUKJIOAJIKOKCH, LUKJIOAIKUIIAIKOKCH, apUJIOKCH, TeTepOapHIIOKCH, AJKOKCHUAJIKOKCH,
ANIKMHUJIAJIKOKCH, AJIKEHHJIOKCH, OMC-alIKMIAMHHOAIKOKCH, TpHUC-[alKui]cuiui, Ouc-
[anku|apuncunun, —Ouc-[amKui |anKuICHIN, TPHUC-[ ATKUI|CUTHIAIKUHII, — aJIKHJI-
AJIKMHWI, [MKJIOAJKWIAIKUHII, TAJIOATKUIATKUHII, TeTePOLUKIIII-N-AIKOKCH, HUTPO,
IIUaHO, AMHHO, AJKUJIAMUHO, OUC-aJKWIAMUHO, AJKMIKapOOHUIAMHHO, LHMKJIOAJTKHUII-
KapOOHMJIAMUHO, apUIKaApOOHMJIAMUHO, AJKOKCHKApOOHMIIAMUHO, AJKOKCHKAPOOHMII-
ANTKUJIAMHHO, — apWJIAJIKOKCUKAPOOHMIANKHIAMUHO, THUAPOKCHUKAPOOHWI,  AJKOKCH-
KapOOHWJI, AMUHOKAPOOHIJI, AIKUIIAMUHOKaPOOHIII, IUKJIOAIKHJIAMIHOKapOOHWI, OHC-

ANKMJIAMHHOKAPOOHWII, TETEPOAPHIIANIKOKCH, aPHIIAIKOKCH.

['eTeporKIMYecKnii OCTATOK (T€TEPOLMKIINI) COAEPKHUT, 1O KpalHel Mepe,
OHO TETEPOLMKINYECKOe KOJbLIO (=KapOOLMKINYECKOe KOJBIO, B KOTOPOM, TIIO
MEHBbIIEH Mepe, OAMH aTOM YIIepoAa 3aMEHEH TIeTepOoaTOMOM, MNPEANOYTUTEIIBHO
rerepoatomoM u3 rpymmel N, O, S, P), koropoe sBIsieTCss HACBHILEHHBIM,

HEHACBIIICHHBIM, YaCTUYHO HACBIIICHHBIM WUJIU T'€TEPOAPOMATUICCKHUM, U MOXKET OBITH
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HE3aMELIECHHbIM WJIH 3aMELIECHHBIM, PU 3TOM TOYKAa NPUCOCIUHEHUsI PACIIONOKEHA HA
atome koibla. Eciu reTepolUMKINYecKuid OCTaTOK WM T€TEPOLMKINYECKOE KOJbLO B
OTHENBbHBIX CJIy4asX 3aMelLIeHbl, OHO MOXET ObITb KOHIEHCHPOBAHO C JAPYTUMHU
KapOOLMKIMUECKUMH HJTH T€TEPOLIMKINYECKUMHU KONbliaMu. B ciydae ¢ HeoOs13aTeTbHO
3aMELIECHHBIM TeTEPOLUKINIOM TaKXe BKIIOYAKOTCS MYJbTULUKIMYECKHE CHUCTEMBI,
Takue Kak, Hampumep, 8-a3za-Ounukio[3.2.1]okTanun, 8-aza-Ouumkio[2.2.2]OKTaHUI
wi 1-a3a-Ounmkio[2.2.1] rentwn. B crnydae ¢ HeoOsi3aTeNbHO 3aMeLIEHHBIM
TeTEPOLIMKIIAIIOM TAaK)K€ BKJIKOUAIOTCS CIUPOLMKINYECKUE CHUCTEMBI, KaK, Harpumep,
1-okca-5-a3a-criupo[2.3|rekcui. 3a HUCKIIIOYEHHEM ClIy4aeB, KOT/a YKa3aHO WHOE,
reTEPOLMKINYECKOE KOJBIO MPEANOYTUTENBHO CONEPKUT 3 - 9 KONBbLEBBIX aBTOMOB, B
YaCTHOCTH, 3 - O KOJBIEBBIX aBTOMOB, U OJIUH WU OoJiee, MPeAnoYTUTeNsHo 1 - 4, B
YaCTHOCTH, |, 2 unu 3 rerepoaToMa B FeTEPOLMKINIECKOM KOJbLE, MPEANOYTUTEIBHO U3
rpynnel N, O, u S, mpu 3TOM ABa aroMa KHCJIOPOAA HE JIOJDKHBI HEMOCPEICTBEHHO
COCENICTBOBATH JIPYT C IPYTOM, KakK, HalpUMep, C OAHUM reTepoaToMoM u3 rpyrmsl N, O
u S 1- wmm 2-, umn 3-nupponuaunun, 3.4-nuruapo-2H-nuppon-2- wmu 3-un, 2,3-
nuruapo-1H-nmuppon-1- wnum 2-, umu 3-, unu 4-, unu S-un;, 2,5-auruapo-1H-nuppon-1-
i 2-, win 3-ud, 1- unu 2-, unu 3-, unu 4-nunepuausud;, 2,3,4,5-teTparuaponupuinut-
2- unu 3-, ik 4-, unu S-wi, uim 6-ui;, 1,2,3,6-rerparugponupuauns-1- unu 2-, wim 3-,
Ui 4-, umu S-, wim 6-u, 1,2,3,4-rerparugponupuant- 1- nim 2-, unu 3-, uiu 4-, unu S-
, wnu 6-wi;, 1,4-nuruaponupuaus-1- wnu 2-, wnu 3-, unu 4-ui; 2,3-quruaAponupuanH-2-
um 3-, unu 4-, uiu S-, unu 6-ui;, 2,5-AuruaponupuanH-2- Win 3-, Ui 4-, Win S-, uam
6-un, 1- wnm 2-, unu 3-, unu 4-azenanun, 2,3,4,5-rerparunpo-1H-azenun-1- unu 2-, unm
3-, wnu 4-, wnu S-, wnm 6-, wnm 7-un;, 2,3,4,7-rerparunpo- 1 H-azenun-1- wim 2-, wnm 3-,
Ui 4-, unmu S-, uiu 6-, unu 7-ug; 2,3,6,7-rerparunpo-1H-azenun-1- unu 2-, unu 3-, uiu
4-umn, 3,4,5,6-terparuapo-2H-azenun-2- unu 3-, unu 4-, wim S-, unu 6-, unu 7-un; 4,5-
nuruapo-1H-azenun-1- wnin 2-, unu 3-, umu 4-un; 2,5-nuruapo-1H-azenun-1- win -2-,
uim 3-, uiu 4-, wim S5-, unm 6-, wnu 7-un;, 2,7-guruapo-1H-azenun-1- win -2-, unu 3-,
uimu 4-wi;, 2,3-nurunpo- 1 H-azenun-1- unu -2-, unu 3-, unu 4-, unu S-, unu 6-, unu 7-ui;
3,4-nuruapo-2H-azenun-2- unu 3-, uiu 4-, wiu S-, unu 6-, uim 7-un;, 3,6-nuruapo-2H-
a3enuH-2- Wiu 3-, Wiy 4-, unu S-, win 6-, unu 7-un, 5,6-puruapo-2H-azenun-2- unu 3-,
Wi 4-, unu S-, uim 6-, unu 7-uin, 4,5-nurunpo-3H-azenun-2- unu 3-, wnu 4-, unu S-, uiu
6-, unu 7-un;, 1H-azenun-1- wnu -2-, wnu 3-, unu 4-, unu 5-, wnim 6-, unu 7-un;, 2H-
azenuH-2- unu 3-, unu 4-, unu S-, unu 6-, unu 7-un, 3H-azenun-2- wnu 3-, unu 4-, uu

S-, wiu 6-, unu 7-un;, 4H-azenun-2- unu 3-, unu 4-, unn S-, unu 6-, i 7-un, 2- unu 3-
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okconaHu (= 2- uu 3-terparuapodypanun); 2,3 -auruapodypas-2- wi 3-, uiu 4-, Win
5-un;, 2,5-purunpodypan-2- wnu 3-ui, 2- win 3-, uin 4-okcanun (= 2- wi 3-, uim 4-
teTparuaponupanun), 3,4-nuruapo-2H-nupan-2- vu 3-, wnu 4-, wim S-, wim 6-u; 3,6-
nurunpo-2H-nupan-2- wnu 3-, wnu 4-, wnu S-, unu 6-un;, 2H-nupan-2- unu 3-, unu 4-,
um S-, unu 6-un;, 4H-nupan-2- wnu 3-, unu 4-un, 2- unu 3-, unu 4-okcenanui, 2,3,4,5-
TeTParupooOKcenuH-2- unu 3-, umum 4-, wwm 5-, wm 6-, wim 7-wn, 2,3.4,7-
TETParuipOOKCeNuH-2- uiu 3-, una 4-, wam S5-, wim 6-, wiu 7-un;, 2,3,6,7-
TETPAruAPOOKCENNH-2- WK 3-, WK 4-uj;, 2,3-AUruAPOOKCENUH-2- WK 3-, WU 4-, Win
5-, wnu 6-, unu 7-uin; 4,5-AUruaApOOKCenuH-2- Wiu 3-, Ui 4-uj;, 2,5-AuruapooKCenH-
2- unu 3-, unu 4-, unu S5-, unm 6-, uar 7-uit; OKCeNUH-2- Wik 3-, uiu 4-, uiu S-, uiu 6-,
Wi 7-ui;, 2- wa 3-rerparuapotuo@eru;, 2,3 -quruapoTuodpeH-2- uiu 3-, uin 4-, win
5-um;, 2,5-guruaporuodeH-2- uinn 3-wm;, rerparuapo-2H-rnonupan-2- wim 3-, wiu 4-ui,
3,4-nuruapo-2H-tuonupan-2- unu 3-, wim 4-, unu S-, win 6-un; 3,6-nuruapo-2H-
TUONHUPAH-2- Wi 3-, Wik 4-, unu S-, uiu 6-wi, 2ZH-tnonupan-2- unu 3-, wiu 4-, uu S-,
nuimm 6-wi, 4H-tuonupan-2- wnu 3-, win 4-ui. [lpennoyturenbHbIMU 3-KOJBLEBBIMU U 4-
KOJIbLIEBBIMHU I€TEPOLIUKIIAMU SIBJISIIOTCS, HApUMep, 1- uiau 2-a3upuanHui, OKCUPaHWI,
TUUPAHU, |- nin 2-, unum 3-a3eTUAUHWI, 2- W 3-OKCETaHWJI, 2- uiau 3-tuetanui, 1,3-
AUOKCceTaH-2-un. Jlpyrumu npumMepamu "reTepouukiania” sBIAOTCS YaCTUYHO WU
MOJHOCTBIO TMAPUPOBAHHBIN FETEPOLMKINYECKUNA OCTATOK C ABYMsI reTepoaToOMaMM U3
rpynnel N, O u S, kxak, Hanpumep, 1- nmm 2-, wnn 3-, unu 4-nupasonunuHu; 4,5-
auruapo-3H-mupaszon- 3- unu 4-, unu S-un, 4,5-guruapo-1H-nupason-1- nmm 3-, unu 4-,
i S-wi;, 2,3-guruapo- 1 H-nupazon-1- wnu 2-, wiu 3-, unu 4-, unu S-ui;, 1- unu 2-, unu
3-, unu 4- umugazonuauaui, 2,3-nquruapo- 1 H-umunaszon-1- wium 2-, unu 3-, unu 4-un;
2,5-nurunpo-1H-umunazon-1- unu 2-, unu 4-, wnu S5-un;, 4,5-nurunpo-1H-umunason-1-
WM 2-, win 4-, Uy S-uit;, rekcaruponupuaasul-1- wiam 2-, wnu 3-, unu 4-un; 1,2,3,4-
TeTparuaponupuaasul-1- wnmu 2-, wim 3-, win 4-, unu S-, wim 6-mwr;, 1,2,3,6-
TeTparuaponupuaasul-1- wmu 2-, wim 3-, win 4-, wau S-, wim 6-mwr;, 1,4,5,6-
TeTparuaponupuaasul-1- wm 3-, wmwm  4-, wm  S-, wm  6-un;,  3,4,5,6-
TeTPAruApoONupuaasuH-3- uinu 4-, unu S-wi;, 4,5-1uruaponupunaasui-3- win 4-umi, 3,4-
OUTUAPONUPUAA3UH-3- WIH 4-, uiu S-, uiK 6-uj;, 3,6-AUruAPONUPUIA3UH-3- WU 4-WIT,
1,6-qurugponupasus-1- wim 3-, win 4-, Wik S-, WiIn 6-Uj, reKCaruApPONUPUMHUANH-1-
i 2-, unu 3-, unu 4-ui;, 1,4,5,6-teTparuaponupuMuanH-1- unu 2-, wnu 4-, uiu S-, uin
6-mwr;, 1,2,5,6-teTparuaponupuMuans-1- wim 2-, win 4-, wam 5-, wim 6-ui; 1,2,3.4-

TeTPparuApoOnupuMuIuH-1- wmm 2-, wim 3-, wm 4-, wm S5-, wm O6-mwi, 1,6-
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JUTAAPONUPUMUANH-]- unu 2-, wnu 4-, unu S-, unu 6-ux;, 1,2-guruagponupumuans-1-
Wi 2-, uik 4-, wim S-, uim 6-ui;, 2,5-1urugponupuMuanH-2- uiu 4-, una S5-un; 4,5-
JUTAAPONUPUMUANH- 4-, WK S-, WK 6-ui;, 1,4-nuruaponupuMuaus-1- wim 2-, uim 4-,
i S-, unu 6-ux;, 1- wiu 2-, umu 3-nunepasudw, 1,2,3 6-rerparuaponupasus-1- unu 2-,
i 3-, wnu S-, unm 6-ux; 1,23 4-rerparuaponupasus-1- wiu 2-, unu 3-, unu 4-, uim S-,
um  6-un, 1,2-purugponupasus-l- wim 2-, wim 3-, wwm S5-, wwm 6-wr;, 1,4-
OUTHAPONUPa3uH-1- nnu 2-, unu 3-wi;, 2,3-auruaponupasus-2- wim 3-, uin S-, unu 6-
W, 2,5-nuruponupasul-2- wiu 3-ui, 1,3-auokconan-2- unu 4-, unu S-un; 1,3-n1uokcon-
2- wmm 4-un; 1,3-quokcan-2- unu 4-, wnm S-un;, 4H-1,3-nnokcun-2- uim 4-, unu S-, uim
6-mi; 1,4-nuokcan-2- unu 3-, win S-, uiu 6-ui; 2,3 -quruapo-1,4-1mokcun-2- uinu 3-, uiu
5-, unu 6-ui; 1,4-quokcun-2- unu 3-un; 1,2-gutnonan-3- wiu 4-wn;, 3H-1,2-nutnon-3-
unu 4-, vnu S-wn;, 1,3-qurnonan-2- unu 4-un;, 1,3-qurnon-2- vim 4-un, 1,2-nutnan-3-
i 4-un;, 3,4-nurunapo-1,2-autuun-3- wik 4-, wia S-, win 6-un, 3,6-guruapo-1,2-
TUTHUWH-3- Uiy 4-un; 1,2-qutuun-3- unu 4-un; 1,3-gutnas-2- unu 4-, unu S5-un;, 4H-1,3-
JUTHUWH-2- WU 4-, Win S5-, uin 6-1i, U30KCa30MUANH-2- Wiu 3-, unu 4-, uiu S-uin;, 2,3-
TUTUAPOU30KCA30I-2- WIH 3-, UIU 4-, Wn S-Wit; 2,5-AUruapou30Kca3o-2- Win 3-, Win
4-, umu S-ui; 4,5-quruapons3okcason-3- unu 4-, uiu S-ui; 1,3-0Kkca3onuanH-2- Win 3-,
uimu 4-, unu S-ui;, 2,3-quruapo-1,3-okcaszon-2- wim 3-, unu 4-, uniu S-ui;, 2,5-quruapo-
1,3-okcazon-2- wm 4-, wnm S-uin;, 4,5-quruapo-1,3-okcaszon-2- wiun 4-, unu S-ux, 1,2-
OKCa3uHaH-2- Win 3-, wiu 4-, umm S-, umm 6-un; 3,4-nurunpo-2H-1,2-okca3zun-2- uimm 3-,
um 4-, wnu 5-, unu 6-ui;, 3,6-nurunpo-2H-1,2-okcazun-2- unu 3-, unu 4-, unu S-, unm
6-mi; 5,6-nurunpo-2H-1,2-okca3un-2- unu 3-, unu 4-, unu S-, uiau 6-un; 5,6-auruapo-
4H-1,2-okca3uH-3- unu 4-, unu S-, unu 6-un;, 2H-1,2-okca3un-2- unu 3-, unu 4-, unu S-,
unu 6-mir, 6H-1,2-okca3un-3- unu 4-, nnmm 5-, unu 6-un;, 4H-1,2-oxca3zun-3- unu 4-, unm
5-, wnu 6-ui; 1,3-0kcasuHan-2- win 3-, uiu 4-, unu S-, unu 6-un; 3,4-guruapo-2H-1,3-
OKCa3MH-2- WK 3-, WK 4-, uiu S-, wim 6-un;, 3,6-quruapo-2H-1,3-okcasun-2- unu 3-,
Wi 4-, unu S-, uim 6-u; S5,6-nuruapo-2H-1,3-okcaszun-2- unu 4-, unu S-, unu 6-ui; S,6-
nuruapo-4H-1,3-okcasun-2- unu 4-, uwnu S-, wim 6-un;, 2H-1,3-okcasun-2- unu 4-, uim
5-, unu 6-un;, 6H-1,3-okcazun-2- unu 4-, unu S-, unu 6-un;, 4H-1,3-okcazuu-2- umm 4-,
Wi S-, win 6-wi;, MophonuH-2- win 3-, win 4-wu; 3,4-nuruapo-2H-1,4-okca3uH-2- wim
3-, unu 4-, unu S-, unu 6-wi; 3,6-auruapo-2H-1,4-okcazun-2- unu 3-, wiu S-, uiam 6-ui;
2H-1,4-oxcazun-2- unu 3-, unu S5-, unu 6-un, 4H-1,4-okcasun-2- unu 3-un;, 1,2-
OKcaszenaH-2- wid 3-, wii 4-, i S5-, uam 6-, unu 7-un;, 2,3,4,5-terparuapo-1,2-

OKCa3enuH-2- win 3-, uwid 4-, i 5-, uiu 6-, unu 7-un;, 2,3,4,7-rerparuapo-1,2-
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OKCa3enuH-2- Wik 3-, uwid 4-, wii 5-, uiua 6-, unu 7-un;, 2,3,6,7-terparuapo-1,2-
OKCa3enuH-2- win 3-, uwid 4-, i 5-, wiu 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, wia 4-, win 5-, uau 6-, unu 7-un; 4,5,6,7-rerparuapo-1,2-
OKcaszenuH-3- unu 4-, wiu 5-, unu 6-, wnu 7-uj;, 2,3-gurunpo-1,2-okcazenun-2- wim 3-,
Wiy 4-, unu S-, unu 6-, unu 7-um;, 2,5-qurunpo-1,2-okcazenus-2- wiu 3-, uinu 4-, uiam S-,
um 6-, wu 7-ui;, 2,7-nuruapo-1,2-okcazenun-2- unu 3-, uiu 4-, unu S-, unu 6-, uiu 7-
un;, 4,5-quruapo-1,2-okcazenuH-3- unu 4-, unu S-, uiam 6-, unu 7-un; 4,7-qurugpo-1,2-
OKCa3enuH-3- win 4-, uiu S-, unu 6-, unu 7-un;, 6,7-nuruapo-1,2-okcazenus-3- wim 4-,
una S5-, unu 6-, wm 7-un;, 1,2-okcazenuH-3- wiau 4-, wnm S-, unu 6-, unu 7-un; 1,3-
OKcaszenan-2- wid 3-, wiid 4-, wim S5-, umm 6-, unu 7-un; 2,3,4,5-rerparuapo-1,3-
OKCa3enuH-2- umm 3-, wik 4-, wia S-, wim 6-, wim 7-un, 2,3,4,7-rerparuapo-1,3-
OKCa3enuH-2- win 3-, uia 4-, win 5-, unu 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,3-
OKCa3enuH-2- win 3-, uid 4-, win 5-, unua 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,3-
OKCa3enuH-2- uiau 4-, wim S-, unu 6-, wim 7-ui, 4,5,6,7-terparuapo-1,3-okcazenus-2-
iy 4-, wnu S-, wnu 6-, uiu 7-ui;, 2,3-guruapo-1,3-okcasenus-2- uiu 3-, Wik 4-, uim S-,
uimm 6-, wnu 7-ug;, 2,5-nuruapo-1,3-okcasenus-2- unu 4-, wiu S-, unu 6-, wnu 7-ui; 2,7-
auruapo-1,3-okcazenuu-2- wnu 4-, unum S5-, wim 6-, wim 7-wn;, 4,5-nurunpo-1,3-
OKCa3enuH-2- Win 4-, wiu S-, unu 6-, unu 7-ui;, 4,7-nuruapo-1,3-oxcazenus-2- wim 4-,
Ui S-, win 6-, unu 7-ui;, 6,7-auruapo-1,3-oxkcazenus-2- uwiu 4-, Ui S-, wiu 6-, unu 7-
un, 1,3-okcazenuH-2- win 4-, unu S-, unu 6-, unu 7-ui; 1,4-okcazenaH-2- uiau 3-, WIK
5-, um 6-, unmu 7-un; 2,3,4,5-rerparunpo-1,4-okcazenus-2- uinu 3-, win 4-, Win S5-, win
6-, unu 7-ui;, 2,3,4,7-rerparuapo-1,4-okcazenun-2- unu 3-, unu 4-, uiau S-, win 6-, Win
7-un; 2,3,6,7-Terparuapo-1,4-okcazenun-2- wnu 3-, win S-, unu 6-, unu 7-uni;, 2,5,6,7-
TeTparuapo-1,4-okcasenun-2- win 3-, Uiy S-, uiu 6-, unu 7-ui;, 4,5,6,7-rerparunpo-1,4-
OKCa3enuH-2- win 3-, Wik 4-, uiau S-, unu 6-, unu 7-un, 2,3-auruapo-1,4-okcazenus-2-
Wiy 3-, wiu S-, wnu 6-, unu 7-ui;, 2,5-nuruapo-1,4-okcasenus-2- wiu 3-, Wi S-, Ui 6-,
i 7-ug;, 2,7-nurunpo-1,4-okcasenun-2- win 3-, uWin S-, uiu 6-, uinu 7-ui, 4,5-quruapo-
1,4-okcazenuH-2- unu 3-, uiu 4-, unu S-, unm 6-, unu 7-ui;, 4,7-nuruapo- 1,4-oxkcazenus-
2- vunu 3-, ik 4-, uiu S-, unu 6-, unu 7-uit; 6,7-quruapo-1,4-okcasenun-2- uim 3-, Win
5-, unu 6-, wnu 7-unm, 1,4-oxcazenuH-2- wiauM 3-, WKW S5-, wiaum 6-, unu 7-um;
W30THA30JUANH-2- UK 3-, WK 4-, unu S-uit; 2,3-Iuruapon30Tuasoi-2- Win 3-, Win 4-,
WM S5-un;, 2,5-IUruapon30THa3on-2- Wid 3-, Wik 4-, wiu S-ui, 4,5-1uruaipon3oTuason-
3- i 4-, wim S-ui; 1,3-trazonuaus-2- win 3-, ik 4-, una S-ui;, 2,3-guruapo-1,3-

THA301-2- WK 3-, unu 4-, unu S-ui; 2,5-quruapo-1,3-tuaszon-2- wiau 4-, unu S-ui;, 4,5-
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nuruapo-1,3-tnaszon-2- unu 4-, unu S-wui;, 1,3-tuasuHan-2- wiu 3-, uiau 4-, Win S-, uin
6-wi; 3,4-nurunpo-2H-1,3-tnazun-2- wnu 3-, unu 4-, unu 5-, unu 6-wui;, 3,6-quruapo-2H-
1,3-tnasun-2- unu 3-, wu 4-, unu S-, unu 6-ui; 5,6-auruapo-2H-1,3-tnasun-2- unu 4-,
um S-, wiu 6-ui; S5,6-nurunapo-4H-1,3-tuasun-2- wniu 4-, wnu S-, unu 6-un, 2H-1,3-
THA3UH-2- Wi 4-, Uiy S-, wik 6-wuit;, 6H-1,3-tnazun-2- unu 4-, wim 5-, unu 6-mr;, 4H-1,3-
TUA3UH-2- UK 4-, win 5-, uian 6-un. Jlpyrumu npumepamMu “reTepoLuKInia’ sBISTFOTCS
YAaCTUYHO WJIM TMOJHOCTBIO THUAPUPOBAHHBIA TIETEPOLMKIMYECKUM OCTaTOK ¢ 3
rerepoaromamu u3 rpymnmbl N, O u S, kak, Hanpumep, 1,4,2-1MO0KCA30IUANH-2- WU 3-,
unu S-un; 1,4,2-nuokcazon-3- unu S5-un; 1,4,2-nuokca3nHan-2- wim -3-, WM S-, uinu 6-
un;, 5,6-nurunpo-1,4,2-nuokcasus-3-, unu S-, unu 6-ui; 1,4,2-anokcasun-3-, Wiy S-, win
6-m; 1,4,2-nuokcazenan-2- wiu 3-, Wi S5-, unu 6-, unu 7-un;, 6,7-nuruapo-SH-1,4,2-
OUOKCAa3eNuH-3-, WK S-, Wik 6-, unu 7-un;, 2,3-quruapo-7H-1,4,2-nuokcazenus-2- uim
3-, unu 5-, unm 6-, unu 7-ui; 2,3-quruapo-SH-1,4,2-nuokcazenus-2- uinu 3-, win S-, uin
6-, unu 7-un, SH-1,42-guokcazenun-3-, unu S5-, unu 6-, wiau 7-un, 7H-1,4,2-

AUOKCa3enuH-3-, win S-, win 6-, wnu  7-un.  CTPyKTypHblE IpPUMEPHL, MpHU

HeO6XOI[I/IMOCTI/I, AOMOJIHUTEIIBHO 3aMCIICHHBIX T€TCPOLUKIIOB TAKXKE NPUBEACHDBI HUKE:
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Hepe‘lI/ICHeHHbIe BBIIC I'€TCPOLUUKIIBI ITPEANMOYTUTECIIBHO 3aMEIICHDBI, HAIIPUMED,
BOZOPOJIOM, TaJIOT€HOM, AJIKUJIOM, TaJI0AJKHUIOM, THAPOKCH, aJIKOKCH, LMKJIOAJIKOKCH,
APUIIOKCH, AJIKOKCHAJIKUJIOM, aJKOKCHAJIKOKCH, LHKJIOAJKHUIIOM, TaJOLUKIOATIKUIIOM,
apuIIoM, APUIIAJIKUIIOM, reTepoapuiIoMm, TeTePOLIHKITUIIOM, AJTKEHHIIOM,
ANKWIKApOOHUJIOM,  [HKJIOANKIJIKAPOOHUJIOM,  apUiKapOOHHIIOM,  TeTepOoapHi-
KapOOHUIIOM, AJIKOKCHUKApOOHIIIOM, TUIPOKCHKAPOOHUIIOM, LINKJIOATKOKCHKAPOOHHIIOM,
LHKJIOATKHJIATKOKCUKAPOOHHIIOM, ATKOKCHKApOOHUIAKHIIOM, ApUIIAIKOKCH-
KapOOHWIOM,  apUJIANKOKCUKAPOOHWIANKHUIIOM,  QJKHHWJIOM,  AJKHHUJIAJKUJIOM,
AJTKUJIAIKMHUJIOM, TPUC-KUICHIMIAIKHHUIOM, HUTPO, aMHHO, LHAHO, TaJIOATKOKCH,
TaJIOAJIKUIITHO, AJKHITHO, TMAPOTHO, THAPOKCHAJKHIIOM, OKCO, Te€TepOapUIANKOKCH,

APWIIAJIKOKCH, TC€TCPOLUKIWIAIKOKCH, TETCPOLHUKITUIAJIKUITUO, TCTCPOLUUKIINIIOKCH,




30

reTepPOLIMKIINITHO, reTePOAPUIIOKCH, OuC-aJIKUIaAMUHO, aNKUJIAMUHO,
LIMKJIOANKUIIAMUHO, TMAPOKCUKAPOOHMUIAIKIIAMHUHO, AJIKOKCHKApOOHHIIANKUIAMIHO,
apUJIANKOKCUKAPOOHUITATKMIAMUHO, ~aJKOKCHKAapOOHMNAIKUI(aIKUI)aMHUHO, aMUHO-
KapOOHWJIOM, aNKHJIAMUHOKApOOHUIIOM, OHC-alKMIAMUHOKAPOOHMIIOM, LIHKJIOAIKHII-
AMUHOKapOOHMIJIOM, THIPOKCHKApOOHMIIANIKHIAMUHOKAPOOHHUIIOM, aJKOKCHKAapOOHMII-

AJTKUJIAMHUHOKapOOHUIIOM, apHIIAIKOKCHKapOOHMIIAIKUIIAMIHOKAPOOHHIIIOM.

Ecnu OCHOBHOE BELIECTBO "3aMEIleHO OJHUM WU 00Jiee OcTaTKaMU'" U3 CIIMCKA
OCTaTKOB (= rpyIra) Wik YHUBEPCAJIbHO ONPENeICHHOM IPYIIIbl OCTATKOB, TO B KAYKIOM
cnyqae 5TO BKJIIKOYACT OI[HOBpeMeHHOe 3aMCIICHUEC HECKOJIBKUMHU OOUHAKOBBIMU I/I/I/IJII/I

CTPYKTYPHO Pa3JIMYHBIMU OCTaTKAMHU.

Ecmn p€db HACT O YaCTUYHO WM IOJHOCTbIO HACBIMIEHHOM a30THOM
FETCPOLUKIIC, TO OH MOXKET OBITb CBSI3aH C OCTAJILHOM YaCThIO MOIJICKYJIbI KaK 4Y€peE3

YIJIepoa, TaK U 4epe3 a3oT.

B kadecTBe 3aMecTuTeNel 3aMELICHHOIO TI'e€TePOLMKJINYECKOr0 OCTaTKa
pacCMaTpuBarOTCA YIIOMSAHYTBIC HHXKE 3aMCCTUTCIIHU, B JOIOJIHCHUE TAaKXKE OKCO U
THOKco. Okcorpymnma B KauecTBe 3amecTtuTesisi B arome C KOJbIla B TakOM Ciy4ae
O3HA4YaeT, HampuMep, KapOOHMJIbHYIO TPYIITy B T'eTePOLMKIMYECKOM Kousblie. Takum
06pa30M, NPEANOYTUTECIIbHO TAKXKE BKJIFOYUCHBI JIAKTOHBI U JTAKTAMBI. OKcorpynna MOKET
TaK)ke BO3HMKATh HA AaTOMax TeTEePOLMKIIIIA, KOTOpble MOTYT CYILIeCTBOBaTh B
Pa3sIMYHBIX CTENEHsSX OKHUCIeHus, Hampumep, npu N u S, u 3areM 0Opa3OBBIBATb,
Hanpumep, nyxBajieHTHbie rpymmbl N(O), S(O) (Taxxke cokpamenno SO) u S(0O); (Taxxe
cokpameHHo SO2) B rerepouukiandeckoM kosble. B cinydae rpynn —N(O) u —S(0O),

COOTBETCTBEHHO, BKJIFOYUCHBI oba OHaHTUOMEpPA.

CornacHo U300peTeHHI0 TEPMUH '"TeTepoapui” 03HAYaeT reTepoapoOMaTHIECKHIE
COEIMHEHMs], TO €CTh MOJHOCTBI0 HEHACBIIEHHbIE apOMAaTUYECKHE T€TePOLUKINYECKUE
COEIMHEHMs], IPEANOYTUTENBHO 5-7-4leHHoe Konblo ¢ 1 - 4, mpeanoyturensHo 1 - 2
OJIMHAKOBbIMM WJIM pa3IMYHBIMU TeTepoaToMamu, npeanoututensHo O, S wmm N
CornacHo U300pETEHHUIO reTepoapuiIbl MPEACTABIIOT co00M, Hanpumep, 1H-muppoa-1-
wi, 1H-muppon-2-un; 1H-nuppon-3-un;, ¢ypan-2-un;, GypaH-3-ui, THEH-2-WIT;, THEH-3-
un, 1H-umunazon-1-un;, 1H-umugazon-2-un, 1H-umunazon-4-un;, 1H-umuaazon-5-un;
1H-nupazon-1-wn;, 1H-nupaszon-3-un, 1H-nupaszon-4-un;, 1H-nupazon-S-un, 1H-1,2,3-

tpuaszon-1-un, 1H-1,2,3-rpuazon-4-un, 1H-1,2,3-rpuazon-5-un, 2H-1,2,3-rpuazon-2-umn,
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2H-1,2 3-tpuazon-4-un, 1H-1,2,4-tpuason-1-un, 1H-1,2,4-tpuazon-3-un, 4H-1,2.4-
Tpuazon-4-un, 1,2,4-oxcaguason-3-un, 1,2,4-oxcangnazon-S-un, 1,3,4-oxcanuazon-2-ui,
1,2,3-okcannazon-4-un, 1,2,3-okcanuazon-S5-un, 1,2,5-okcannazon-3-ujl, a3enuHuI,
NUPUAWH-2-WI, TNUPUAMH-3-WI, NUPUAUH-4-UJI, TUPa3UH-2-WI, UPA3UH-3-UJI,
NUPUMUANH-2- W1, TUPUMUAUH-4-UJI, TUPUMUANH-5-W, MUPUAA3HH-3 -1, TUPUAA3HH-4-
un, 1,3,5-tpuasun-2-un, 1,2,4-rpuasun-3-un, 1,2,4-rpuazun-5-un, 1,2,4-tpuasus-6-u,
1,2,3-tpunazun-4-un, 1,2, 3-tpuasun-S-un, 1,2.4-, 1,3,2-, 13,6- u 1,2,6-okcazunmn,
HM30KCa30JI-3-HJI, H30KCAa30I-4-1J1, U30KCca30j-5-mi, 1,3-okca3on-2-ui, 1,3-okca3on-4-um,
1,3-0kcaz30m-5-ui, U30THA30J-3-1Jl, U30THA30I-4-UIT, U30THa30-5-ui, 1,3-Tnazon-2-um,
1,3-tnazon-4-un, 1,3-tuazon-5-un, 1,3,4-ruagnazon-2-un, 1,3,4-rnaguazon-S-um, 1,2,4-
tMaauazon-S-un, 1,2, 4-tnagnazon-3-un, 1,2,5-tmaguazon-3-un, 1,2,5-tuagunazon-3-ui,
1,2,3-tnaguazon-4-un, 1,2,3-tuaguazon-5-uj,  OKCENMWHUJ, TuenuHun, 1,2.4-
Tpuazononun u 1,2.4-nuazenunun, 2H-1,2,3,4-rerpason-5-un, 1H-1,2,3,4-rerpason-5-
un, 1,23 4-okcarpuaszon-S-un, 1,2,3,4-tuatpuason-S-un, 1,2,3,5-okcarpuason-4-uin,
1,2,3,5-tnatpuason-4-mi. 'erepoapuiibHble TPYIIBI COTIACHO H300PETEHHIO MOTYT
OBITH JOTOJIHUTEIBHO 3aMEIICHbl OJHUM HJIU 0oJjiee, OAMHAKOBBIMU WJIH PA3TUYHBIMU
ocratkamMu. Ecnmu aBa coceqHMX aToma yryiepona BXONAT B COCTaB APYroro
apOMAaTHYECKOr0  KOJIbIIa, TO OHH TMPENCTaBISIIOT COOOW  aHHEIHPOBAHHBIE
reTepoapoMaTHIECKIe CUCTEMBI, TAKHE KaKk O€H30KOHIEHCUPOBAHHBIE HJIM MHOTOKPATHO
AHHEJMPOBaHHbIE reTepoapoMatrhl. [IpennoyYTUTENbHBIMU — SIBJISIFOTCS, HAIMpUMeEp,
XUHOJIMH (HampuMep, XUHOJIUH-2-WJI, XUHOJMH-3-WJ, XUHOJUH-4-UJI, XUHOJIWUH-5-WII,
XUHOJIUH-O-HJI, XUHOJIMH-7-1JI, XUHOJIUH-8-1J1); U30XUHOJMH (HapUMep, U30XHUHOJINH-
1-un, W3O0XWHONHMH-3-UJI, H30XWHOJUH-4-UJI, W30XUHOJHUH-5-UJ, W30XUHOJUH-O-HII,
W30XUHOJIMH-7-UJI, W30XHHOJUH-8-WJT), XWHOKCAJMH, XWHA30JIMH, LWHHOJNUH, 1,5-
Harupunus; 1,6-vadTupunun; 1,7-vadTupunuy; 1,8-HadTupunun; 2,6-HadTUPUANH;
2,7-vadrupunns; GuanasvH; MUPUIONUPAZUH, MUPUIONHUPUMUINH, TUPUAOTHPUIA3HH,
Pteridine; mupumunonupumuanH. [IpuMepamu rerepoapuia Takxke sIBISIFOTCS S- Win 6-
YJIeHHbIe OEH30KOH/ICHCUPOBaHHbIe Koyblia u3 rpynmbl |H-unpon-1-nna, 1H-uanon-2-
wia, 1H-uanon-3-wna, 1H-uanon-4-una, 1H-uagon-5-una, 1H-uagon-6-una, 1H-uagon-
7-una, 1-Oenzodypan-2-unma, 1-OGenzodypan-3-unma, 1-Oensodypan-4-wma, 1-
oenzodypan-S-una, 1-6en3odypan-6-una, 1-6ersodypan-7-una, 1-6eH3oTrodeH-2-mna,
1-6en3otnoden-3-una, 1-6enzornoden-4-mna, 1-0enzornoden-S-una, 1-6eHzoruoden-
6-una, 1-6enzoruoden-7-una, 1H-unpazon-1-wna, 1H-unnazon-3-una, 1H-unnazon-4-

una, 1H-unpazon-5-una, 1H-unpazon-6-una, 1H-unpazon-7-una, 2H-uHpmazon-2-una,
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2H-unpazon-3-una, 2H-unpaszon-4-una, 2H-unnazon-5-una, 2H-unpaszon-6-una, 2H-
uHAa3on-7-una, 2H-uzoungon-2-una, 2ZH-uzounpon-1-una, 2ZH-uzounnon-3-una, 2H-
u3ouHoI-4-una, 2H-u3zounnon-5-una, 2H-u3ounnon-6-una;, 2H-uzoungon-7-una, 1H-
Oensumunaszon-l-una, 1H-Oensumupazon-2-una, 1H-Oensumunazon-4-uma, 1H-
Oensumuaazon-S-uma, 1H-Oensumumason-6-una,  1H-Oensumupaszon-7-uma, 1,3-
Oen3okcason-2-una, 1,3-6en3zokcazon-4-una, 1,3-0eHzokcazon-5-una, 1,3-0eH30Kca301-
6-una, 1,3-Oensokcazon-7-una, 1,3-Oenstuason-2-una, 1,3-Oenstuason-4-una, 1,3-
OensTuason-S-una, 1,3-0enstuazon-6-una, 1,3-6ensruason-7-una, 1,2-6eH3U30KCa30J1-3-
una, 1,2-0ensusokcason-4-mna, 1,2-OeH3u3okca3on-5-una, 1,2-O0eH3U30KCa30J-0-1I1a,
1,2-0eH3u3okcason-7-una, 1,2-0ensuszoruason-3-una, 1,2-0eHsuzornason-4-una, 1,2-

OeH3u30THA30J-5-1na, 1,2-0eH3u30Tnason-6-una, 1,2-0eH31u30THa301-7-1Ja.

Tepmun "ranoren" o3navaer, Hanpumep, GTop, Xyuop, Opom wn ox. Ecium stot
TEPMUH UCTIONB3YETCS Uit 0003HAUEHUs] OCTaTKA, TO «TaJIOTeH» O3HA4aeT, HarpuMmep,

aToM ¢Topa, xJjiopa, Opoma wiu Hona.

CornacHo u300pereHHo, "amkuia' O3HA4YaeT HACHIIIEHHBIA YIJIEBOIOPOIHBIN
OCTAaTOK C MPSIMOI UJIH Pa3BETBIEHHON OTKPBITOH LIETIbIO, KOTOPBI MPH HEOOXOIUMOCTH
3aMelleH OfMH WM Oojee pa3, U B IOCIEIHEM CIydae Ha3bIBAaeTCs ,,3aMEIIEHHbIM
ankuiom”. IIpennouTUTeIbHBIMU 3aMECTUTEIISIMU SIBJIIIOTCS. aTOMBI TaJION€HA, aJIKOKCH-,
rajloaKOKCH-, IIMAHO-, AJKHJITHO-, TaJOAJKUITHO-, LIIOAIKII-, AJKOKCHKapOOHMII-,
T'UAPOKCUKAPOOHMII-, T€TePOLMKIN-JI, T€Tapwi-, apwil-, aMHHO- WJIH HHUTPOTPYIIIHL,
0COOEHHO MPEATIOYTHTENBHBIMHU SIBJISIFOTCSI METOKCH, METHJI, (PTOPAJIKHII, IMAHO, HUTPO,
¢Top, xs0p, Opom miu #oxn. [IprcTaBka «10» TaKKe BKIIOYAET KOMOWHALMIO PA3JIMYHBIX

ANIKWIbHBIX OCTATKOB, HATPUMEP, METUJI(ITHI) WU STUI(METHI).

"Tanoankun", "-ankeHmn" u "-aNKUHUI" O3HAYAET YACTUYHO HWJIH IMOJHOCTBIO

3aMeLHeHHbeI OAWHAKOBbIMU WJIM PA3JIUYHBIMU aTOMAaMH rajlOr€Ha aJIKWUJI, aJIKCHWUIT WU

2

CH,CH>CI, CH>CH,Br, CHCICH3, CH>Cl, CH,F; nepranoankun, kak, Hanpumep, CCls,
CCIF,, CFCly,CF2CCIF,, CF>CCIFCF3; nmonuranoankun, kak, Hampumep, CH>CHFCI,

AJIKUHWJI, HaIIpUuMEp, MOHOraJOoaJlKnJI (: MOHOFaJ'IOFeHaJ'IKI/IJ'I), KaK, Hanpumep,

CF,CCIFH, CF>CBrFH, CH>CF3;npu 3TOM TepMHH MeprajioajIkiil TAaKXKe BKIFOYAET B

cebst mepdTopasKuI.
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"T'anoankokcu" mpencrasisier cobOoii, nHampumep, OCF3;, OCHF,;, OCHyF,
OCF,CF3;, OCH2CF3; u OCH2CH:Cl; To >xe camoe OTHOCHUTCS K TAJIOATIKEHIITY U APYTUM

OoCTaTKaM, 3aMCIICHHBIM I'aJIOF'CHOM.

Tepmun "(C1-Cq)-anxun", mnpuBENEHHBII B KauecTBe IpUMepa, O3HAYaeT
COKpalleHHoe OO0O3HaueHHe "MpPSMOJHMHEHHbIH WM pa3BeTBIEHHBbIH ankmi' ¢ 1 - 4
aTOMaMH yIJepoaa, COOTBETCTBYIOUIMM AUana3oHy it atoMoB C, TO €CTh BKIIOYAET
ocratku 1-mpomnwn, 2-nponwi, 1-Oytwn, 2-OyTui, 2-METHINPONWI WA TPET-OyTHIL
OO11re amKuIbHBIE OCTATKU C OOJIBIIUM YeM yKa3aHHbIN Arana3on aroMoB C, Harpumep,
"(C1-Ce¢)-ankmn", COOTBETCTBEHHO, TaK)Ke BKJIFOYAIOT AJKUJIbHBIE OCTATKU C MPSMOM
LEeNbl0 WJIM pPa3BETBJIEHHbIE C OonpluM KojmuyecTBOM atomoB C, TO ecTh, B

COOTBETCTBHUU C MPUMEPOM, TAKKE aJKUJIbHbIE OCTAaTKH ¢ 5 1 6 atomamu C.

3a UCKIIFOYEHHEM CITy4aeB, KOrAa YKa3aHO WHOE, B CIIy4ae C YrieBOAOPOIHBIMU
OCTaTKaMH, TAKUMH KaK aJIKWJIbHbIE, AJIKEHUJIOBBIE U aJTKUHUJIbHBIE OCTAaTKH, & TAKKE B
cy4dae CO CJIIOKHBIMHU OCTAaTKaMH, HU3IIHME YIVIEPOJAHbIE CTPYKTYpPbI, Harpumep, ¢ 1 - 6
aTOMaMM yIJiepoja WM B CAy4dae C HEHACBIIEHHBIMU Ipynmnamu ¢ 2 - 6 aromamu
yIJIEPOAa, NPEANOYTUTEbHBIMU SIBJISIIOTCS] QJIKUJIbHBIE OCTATKH, & TAKXKe B CIydae CO
CJIO’KHBIMHM OCTaTKaMM, TAKUMH KaK aJIKOKCH, FaJOAJIKUI U T. 1., HAIPUMEP, METUJI, STHJL,
H- WJTA U30TPOITIIL, H-, U30-, TPET- UJTN 2-OyTHII, MEHTUJI, TeKCUJI, KAK H-Te€KCHJI, U- TeKCHIT
u 1,3-muMerunOyTUI, TeNnTWIbl, TaKWe KaKk H-renTu, |-metwnrekcun u 1,4-
OVUMETHIINEHTHS,  aJKeHWJ- W aJKUHWIOCTaTKH  O00O3HA4Yar0T  BO3MOJKHBIE
HEHACBIIEHHbIE OCTATKH, KOTOPbIE COOTBETCTBYIOT AJKHWJIBHBIM OCTaTKaM, KOTOpbIE
OTJIMYAKOTCS TEM, UTO OHU COJEPIKAT, O MEHbIIEN Mepe, OJIHY JBOMHYIO WU TPOUHYIO

CBA3b.

Tepmun "ankeHun" B YAaCTHOCTH, TaKXKe BKJIOYAET MPSMOJIMHENHHbIE WU
Pa3BETBJICHHBIE YTJIEBOJOPOIHbIE OCTATKH C OTKPBITOM LEMbI0, HMEIOINe OoJiee OTHOM
JBOMHOM CBsi3H, Takue Kak 1,3-OytanueHun u 1,4-neHTagueH 1, HO TaK:Ke aJlJICHIIbHbIE
WIH KyMYJICHUJIbHBIE OCTaTKU C ONHOH wian Oojiee KyMyJHPOBAHHBIMU JBONHBIMHU
CBSI3sIMH, Kak, Hampumep, auteHun (1,2-mpomanuenwn), 1,2-Oyragmenwn u 1,23-
MIEHTAaTPUESHIUT. AJIKEHUJT O3HA4YaeT, HampuMep, BUHWI, KOTOPBIA MpPHU HEOOXOIUMOCTH
MOKET OBITh 3aMeIleH JPYruMH aJKWIBHBIMH OCTaTKaMH, Hampumep, (HO He
orpannuuBasick 3TuM) (C2-Ce)-ankeHun, Takoh Kak dTeHWI, 1-nponeHut, 2-nmponeHu, 1-
mMeTuisTeHmn, 1-Oyrenwmn, 2-Oyrenun, 3-OyreHwusn, 1-merun-l-nponenwsn, 2-merwm-1-

MPONEHUN, 1-MEeTUN-2-PONEHUN, 2-METHI-2-IPONEHU, |1-TIeHTeHW, 2-NeHTeHW!I, 3-
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neHTeHWN1, 4-nieHTeHu, 1-mermn-1-0yrenmn, 2-metui-1-0yrenun, 3-metw-1-0yTeHu,
I-metun-2-Oyrenun, 2-meTun-2-0yTeHun, 3-MeTui-2-0yreHun, 1-metun-3-Oyrenun, 2-
MeTm-3-0yteHwn, 3-mermn-3-Oyrenwn, 1,1-numerun-2-nponenwn, 1,2-numerni-1-
nponenus, 1,2-gumerun-2-nponenun, 1-3tun-l-nponenun, 1-stun-2-nponenun, 1-
FeKCeHW, 2-TeKCEeHUJI, 3-TeKCeHUNI, 4-reKCeHn, S-rekceHu, 1-merun-1-nenrenun, 2-
MeTWI-1-neHTeHus, 3-MeTwui-1-neaTeHun, 4-MeTui-1-neHTeHus, |-MeTuI-2-NMeHTeHnI,
2-MeTu-2-TIeHTeHWUJ,  3-MeTUJI-2-TISHTeHWJI,  4-MeTHJI-2-TIeHTEHMWI, 1-metnn-3-
TIEHTEHWIT, 2-MeTHUJI-3-TIEHTeHWJI, 3-MeTHI-3-TIeHTeHWJI, 4-MeThuJI-3-TIeHTeHI, 1-MeTuJ-
4-nieHTeHWN, 2-MeTHI-4-TIeHTeHUN, 3-MeTul-4-nenrennn, 4-metwn-4-nenrtenun, 1,1-
aumetun-2-oyrenwn, 1,1-numernn-3-Oyrenun, 1,2-mumerun-1-Oytenwn, 1,2-numeru-
2-0ytenun, 1,2-numerun-3-0yrennn, 1,3-qumernn-1-Oyrenwun, 1,3-mumMeTnn-2-0yTeHu,
1,3-mumermn-3-Oyrenmn,  2,2-numerun-3-Oyrenwn, 2,3-gumerwn-1-Oyrenwn,  2.3-
auMeTun-2-oyrenmn, 2,3-numetwi-3-0yrenun, 3,3-gumeri-1-0ytenwn, 3,3-I1uMeTu-
2-6yrennn, 1-otun-1-Oyrenwn, 1-3Tun-2-Oyrenun, 1-stun-3-Oyrenmn, 2-3Tui-1-
Oyrenw, 2-3Tun-2-0yrenu, 2-3Tmi-3-0yrenun, 1,1,2-rpumerun-2-nponeHw, 1-3tui-1-

METUJI-2-IPONEeHM, 1-3Tui-2-MeTui-1-nponenun u 1-3Tuin-2-MeTus-2-nponeHunt.

Tepmun "ankuHun" Takke BKJIIOYAET NPAMOJIMHEHHbIE WM Pa3BETBIICHHBIE
yTJIEBOIOPOAHBIE OCTATKU C OTKPBITOH LETBIO, UMEIoINe OoJiee OMHONM TPOMHOM CBSI3U
WIA TakXke ¢ OAHON wmin Oosee TPOWHBIMH CBS3SIMH M OHOHN i Oojiee ABOMHBIMU
CBSI3sIMH, Kak, Hanpumep, 1,3-Oyrarpuenwn uinn 3-nenreH-1-uH-1-mn. (C2-Ces)-AnKuHnn
O3HAuUaeT HampuMmep, STUHWI, |-mponuHWI, 2-mponuHwI, 1-OytuHun, 2-OytuHui, 3-
OyTuHWI, 1-MeTUNI-2-IPONUHII, |-TIEHTUHWII, 2-TIEHTHHII, 3-TIEHTUHWI, 4-TIEHTHHM, 1-
MeTHI-2-OyTUHW, 1-MeTwi-3-0yTunui, 2-MeTui-3-0yTuHun, 3-metun-1-0ytunmn, 1,1-
TUMETUI-2-TIPONUHUN, 1-3TUi-2-niponuHu, 1-reKCuHWI, 2-reKCUHWI, 3-reKCUHWI, 4-
TeKCUHWJI, S-TeKCHHUJ, |-MeTHI-2-NIEHTUHUJ, |-MeTuia-3-neHTuHuN, |-MeTun-4-
TEHTUHWII, 2-METHUJI-3-TIEHTUHWUI, 2-MeTUI-4-IEHTUHWI, 3-MeTuJI- | -IeHTUHWI, 3-MEeTHII-
4-nieHTUHWN, 4-MeTw- | -neHTHHI, 4-MeTui-2-neaTuHw, 1, 1-numernn-2-0ytunnn, 1,1-
auMeTun-3-0ytuHm, 1,2-nuMerni-3-0yTuam, 2,2-TuMeTi-3-0yTuHWI, 3,3-1UMeTuII-
1-6ytuann, 1-3THn-2-Oytunun, 1-5Tun-3-OytuHwn, 2-3Tui-3-OytuHma u 1-3Tmi-1-
METUJI-2-TIPONUHHUIL.

Tepmun "umknoankun" o3Ha4aeT KapOOLUKIMYECKYIO HACBIIIEHHYIO KOJIBLIEBYIO

CUCTEMY C MNPEANIOYTUTEIIBHO 3 -8 KOJIBLIICBBIMU C aTOMaMH, HAIIPUMEPOM,

LHUKJIOMPOINJIOM, I_II/IK.]'IO6YTI/I.]'IOM, MUKJIOIICHTHIIOM HUJIn MUKJIOT'CKCHUJIOM,
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JOTIOJIHUTEJIPHO 3aMEIeHHBIMH, TIPU HEOOXOAMMOCTH, MPEINOUYTUTENBHO BOAOPOIOM,
AJIKWJI, AIKOKCH, LINAHO, HUTPO, aJIKWJITHO, FAJIOATKUIITHO, TAJIOTeH, aJKeHWI, aIKUHIII,
rajioaKuI, aMHHO, AJNKHJIAMHHO, OucanKuIaMmuHo, AJNIKOKCUKapOOHMUI,
TUAPOKCUKAPOOHMII, apUIIaIKOKCUKApOOHHI, aMHMHOKApOOHWII, aJKUIAMHHOKapOOHMII,
LUKJIOATKUJIAMUHOKApOOHW. B Clly4ae, IpH HEOOXOAMMOCTH, 3aMELIEHHOI'O
LUKJIOAJIKUAJIA, TAK)KE BKJIIOUEHBI LUKJINYECKHE CHCTEMbl C 3aMECTHTEISIMH, TpPUYEeM
3aMECTUTENIM C JABOWHOHN CBSI3bI0 B LIMKJIOAIKUIBHOM OCTATKE BKJIIOYAIOT, HATIPUMED,
ANKWJIMICHOBYIO TPYIIY, TAaKyl0 Kak MeTwiuieH. B ciydae, mpu HeOOXOIUMOCTH,
3aMEIEHHOr0 IUKJIOAJKUJIA, TAaKXKe BKIIIOYEHbI MOJUIUKINYeCKHe anudaTudecKue
cuctembl, kKak, Hampumep, Ounwmkio[l.1.0]0yran-1-un, Owunmkio[1.1.0]0yTan-2-wun,
ounmkiio[2.1.0Jmenran-1-wn, ounwmko[ 1.1.1]nenran-1-wn, 6urmkio[2.1.0]menTan-2-wun,
ounnmkio[2.1.0JmeHTan-5-wun, ounmkno[2.1.1]rexcu, ounmkno[2.2. 1] rent-2-um,
ounmkiio[2.2 2Jokran-2-wn, Ounmkio[3.2.1]okran-2-wi, Ouiwkio[3.2.2|HoHaH-2-1,
ajaMaHTaH-1-un M agamMaHTaH-2-WJ, a TakKe CHUCTeMbl, Kak, Hampumep, 1,1'-
on(tmxnonponun)-1-u, 1, 1'-0u(uMKIOTIpOTII )-2-HJT. Bripaskenue "(C5-Cr)-
LIUKJIOAJIKUI" O3HA4aeT COKpAIleHHOe OOO3Ha4YeHHe LMKJIOAJKMIAa ¢ 3 - 7 aroMaMu

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

B cnydae 3amemeHHOro IHMKJIOAJNKWJIA CHHPOLMKINYECKUe aiudarndeckue
CHUCTEMBbI TAKXKE BKJIOUAIOT, KaK, HanpuMep, cnupo[2.2 Jnenr-1-un, cnupo[2.3 Jrekc-1-un,
cniupo[ 2.3 |rexc-4-min, 3-ciimpo[2.3]rexkc-5-un, cnupo[3.3]|rent-1-un, cnupo[3.3|rent-2-

HJIL

"TuknoankeHmn" o3Ha4aeT KapOOLMKINYECKYI0, HEAPOMATHYECKYI0, YaCTUYHO
HEHACBIIEHHYIO KOJIBLIEBYIO CHCTEMY, IPEAMOYTHTENBHO ¢ 4 - 8 aromamu C, Hanpumep,
I-umknoOytennn, 2-uMKIOOyTeHWN,  |-IIUKJIONEHTEHWN, 2-IUKJIONEHTEHI, 3-
LUKJIONIGHTEHWI, WU |-IUKJIOTE€KCEHWI, 2-IUKJIOTEKCEHWN, 3-IUKJIorekceHmn, 1,3-
LUKJIOTeKCAAUEHWN, W  1,4-IUKJIOreKCaAUEHWUJ, TPUYEM TaKX€  BKJIOUYCHBI
3aMECTUTENIM C JBOWHOW CBA3BIO B LUKJIOAJKCHUJIBHOM OCTAaTKE, HamnpuMep,
ANKWINIEHOBAsl TPYINa, Takas Kak MeTwiuaeH. B ciydae, mpu HeoOXOTUMOCTH,
3aMEIEHHOrO LUKJIOAIKEHHUJIA, COOTBETCTBYIOIIUM 00pPa30M MPUMEHSIIOTCS TOSICHEHUS

K 3aMCIICHHOMY LIUKJIOAJIKHITY.

Tepmun "ankumupen", Hampumep, Takke B ¢dopme (Ci-Cio)-ankwiunena,
O3HA4aeT OCTATOK YIVIEBOJOPOAHOIO OCTaTKa C MPsIMOM MUJIM Pa3BETBIECHHON OTKPBITOU

LENbI0, CBSI3aHHOIO JABOMHOM CBsA3bIO0. Il0o CcBOeM mnpupoae B KauecTBE MeCTa
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NIPUCOEINHEHNsl AJKUINEHa BO3MOXKHBI TOJIBKO TMOJIOXKEHHS B PAacCMaTpUBAEMOM
OCHOBHOM BEIL[ECTBE, B KOTOPBIX /1Ba aroMa H MOTyT OBITH 3aMEHEHBI IBOIHOI CBSI3BIO,
ocratkamu siBisitores, Hanpumep, =CHz, =CH-CH3, =C(CH3)-CH3, =C(CHs3)-C2Hs nnu
=C(C2Hs)-C,Hs. LluknoankumuaeH o3HavaeT KapOOLMKIMYECKUH OCTATOK, CBSI3aHHBIN

JIIBOMHOM CBSI3bIO.

" ATKOKCHAJIKIII" O3Ha4aeT OCTATOK, CBS3AHHBIM 4Yepe3 alKWIbHYIO TPYIIIY, a
,,AJTKOKCHAJIKOCHY» O3HA4YaeT AaJIKOKCHAJKUJIbHBIA OCTATOK, CBSI3aHHBIM 4Yepe3 aToM
KUCJIOpO/a, Harpumep, (HO He OrPaHUYUBASICh 3TUM) METOKCUMETOKCH, METOKCUITOKCH,

STOKCUSTOKCHU, METOKCHU-H-TTPOIMUIIOKCH.

"Apunankun" o3HadaeT "OCTaTOK, CBSI3aHHBIA C QJIKWJIBHON Tpymmoiu”,
"reTepoapunankui’ O3Ha4YaeT TIeTepOapUJIbHBIM OCTATOK, CBSI3aHHBIM C aJKUJIBHOM
IPYMIION, U ,,FeTePOLIMKINIANKIII 03HA4YaeT reTePOLIMKINIbHBIN OCTaTOK, CBSI3AHHBIH €

AJKUJIBHOU TPYIIION.

"[{uknoankunankua" oO3HauaeT CBS3aHHBII uepe3 AaJKWIbHYK TIpYINIy
LUKJIOANKUIBHBI ~ OCTaTOK,  HampuMmep, (HO  HE  OTrPaHUYHMBAsACH  STHUM)
LIUKJIONPONUIIMETIII, LTUKJIOOYTUIIMETIII, LIUKJIONEHTUIMETII, LIMKJIOTeKCHIMETHI, |-
LUKJIONPOMUIAT-1-111,  2-HUKJIONPONUIIIT-1-ni, l-uuknonponunnpon-1-un,  3-

LIUKJIOMPONMUIIIPON- 1 -1t

CornacHo u300peTeHHI0 "TajoalKUITHO" O3HAa4YaeT - OTHENbHO WM Kak
KOMIIOHEHT XMMUYECKOH TIpyNmnbl - TPSAMOJUHEHHBI WIM pa3BETBJIEHHBIH S-
raJIoreHAJIKIIL, TpeanoYTuTeNbHo ¢ 1 - 8, wim ¢ 1 - 6 aromamu yriaepoza, Takou kak (Ci-
Cg)-, (C1-Co)- mnu (C1-Cs)-TI'anoankuntuo, Hampumep, (HO He OrPAHUYHMBASICH ITHM)
tpudropmeTrnTHO, NeHTadTOPITHATHO, HUdTOp™MeTHI, 2,2-nudTopsT-1-nnruo, 2,2,2-

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

"Tanonuknoankuna" oO3Ha4aeT YaCTUYHO MM MOJHOCTBK  3aMELIEHHBII
OMHAKOBBIMH WJIM PAa3IMYHBIMU aTOMaMHU rajioreHa, kak, sHanpumep, F, Cl u Br, win
raJIOAJIKIIIOM, KaK, HalpuMep, TPUPTOPMETHIIOM HITH JTUPTOPMETHIIOM LIUKIOATKHIT UITH
LUKJIOAJIKEHWI, Harmpumep, |-¢propuukionpon-1-nn, 2-¢propuuknonpon-1-wm, 2,2-
mudropuukionpon-1-un, 1-¢propuuknodyr-1-nmn, 1-tpudropmernnuukionpon-1-wm, 2-
tpudropmeTrnMKIONpon-1-m,  1-xjgop-muknonpon-1-ua,  2-XJIOPUUKIONPOI-1 -1,

2,2-nuxnopumkionpon-1-wi, 3,3-nudpTopunkiody T
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Ecnu coenuHeHHs: MOCPEACTBOM BOIOPOAHOIO CIBUTa MOTYT OOpa3OBBIBATH
TayTOMEPBI, KOTOPbIE CTPYKTYPHO (hOpMabHO He ObLIM Obl OXBa4Y€HbI 001Iel (hopMyIIoi
(I), To 5TH TayTOMEpBI, TEM HE MEHEe, BKJIIOYEHbI B ONpenesieHHe COeNUHEeHus o0men
¢dopmbi (I) cornmacHo H300peTEHHIO, €CITH TOIBKO MPEAMETOM PACCMOTPEHHSI HE SIBJISIETCS
KOHKpETHBIH Tayromep. Tak, Hampumep, MHOTrHMe KapOOHMJIbHBIE COEAMHEHHS MOTYT
NPUCYTCTBOBATh Kak B KeTohOopMe, TaK M B €HOJbHOH (opme, mpuueM ode Gpopmbl

OXBATBIBAIOTCSI OMNpeniesieHneM coennHenust ootei popmy.si (I).

B 3aBHCHMOCTH OT THIMA U CBS3H 3aMECTHTENICH coeTnHeHus1 oouiei popmy.sl (1)
MOTYT TPHCYTCTBOBaTh B BHIE crepeon3omepoB. Hacrosmmas obmas dopmyrna (1)
BKJIIOYAET B C€0s1 BO3MOXKHBIE CTEPEOH30MEPBI, KOTOPbIE ONPENENAOTCS HA OCHOBAaHUU

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

>
nnactepeomepsl, usomepel Z u E. IlpucyrcTByroT, Hampumep, onHa wuiam Ooiee
AJNIKEHWJITPYIII, COOTBETCTBEHHO, MOTYT BCTpeYaThCs nuacrepeomepsl (n3omepsl Z u E).
[IpucyTcTBYIOT, HampuMep, OAMH WU Oojee aCUMMETPHUYECKHMX AaTOMOB VIJIepona,
COOTBETCTBEHHO, MOT'YT BCTPEYaThCsl SHAHTHOMEPHI U 1uactepeomepbl. CTepeon3oMepsl
MOJYy4al0T U3 CMecel, BO3HUKAIOIIUX B MPOLECCE MOMy4eHUs], OOBIMHBIMU CIOCO0aMu
pasnmeneHusi. Xpomarorpaduyeckoe pasleJeHHe MOXKHO  BBINOJHATH Kak B
AHAIUTUYECKOM MaclTade sl  ONpedeNeHHss HSHAHTHUOMEPHOro U30BITKAa MK
IMaCTEepPEOMEPHOro M30bITKA, TaK M B MpenapaTMBHOM Maciitabe Ui NOJy4eHHUs
UCTIBITYeMBIX O00pasLoB Ui OMOJOrMYECKUX HCHBbITAaHUH. Tak JKe CTepeon3oMepbl
MOJKHO MOJIy4aTb CEJEKTUBHO IyTE€M IPOBEACHHUS CTEPEOCENEKTUBHBIX PEAKLUH ¢
UCTIOJIb30BAHMEM  ONTHYECKHM  aKTHBHBIX  MCXOOHBIX  MATEpPHAJIOB  W/HIK
BCTIOMOTATEJIbHBIX BEINEeCTB. TakuM 0Opa3oM, H300peTeHHe TakKe OTHOCHTCS KO BCEM
cTepeousoMepaM, NMpeaycMOTpeHHbIM odmiei Gopmysoii (1), HO He yKa3aHHBIM B HX

KOHKPETHOH cTepeodopMe, a TAKIKE HX CMECSIM.

Ecnu coeguHeHus moiy4aroT B BHUAE TBEPABIX BEIIECTB, UX TAKXKE MOXKHO
OYHMCTUTh TMOCPEACTBOM NEPEKPUCTAIUIM3AaLMU WM BbiBapuBaHus. Eciu oTaenpHble
coenuHenws (I) HeNb3s1 yAOBIETBOPUTENBHO TOCTY THBIMH TIOJTYYHUTh OMUCAHHBIMU HIKE

crioco0aMH, UX MOJIYYAK0T MyTEM JepUBATH3ALNH APYTuX coenuaenuit (I).

B cBsi3u ¢ BeIg€neHNEM, OYUCTKON U Pa3feIeHuEM CTEPEOU30MEPOB COCTUHEHNM

obmeit ¢opmyner (I) paccmaTpuBarOTCsi CHOCOOBI, KOTOPBIE XOPOLIO H3BECTHBI
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CHEIHAJTICTaM B PAMKaX aHAJIOTUYHBIX CJIy4aeB, HApUMep, (PU3MUECKHUE METObI, TAKHE
KaK KpHUCTAJUTM3ALMs, XpoMmaTtorpaduueckue MeTonbl, B OCOOEHHOCTH KOJOHOUYHAs
xpomatorpadust 1 BOXX (Bbicokasi »KuakocTHasi xpomarorpadusi 1moa AaBJIeHUEM),
OUCTUUTSILIUSL, B COOTBETCTBYIOIIUX CIIy4asix, MPU MOHMKEHHOM JIaBJICHUH, SKCTPAKLIMS
U JPYTHE METONbI, B COOTBETCTBYIOIIUX CJIy4YasiX OCTABIIUECS CMECH OOBIMHO MOKHO
pa3nenuTh XpoMmaTrorpa@uyecKuM pasfeeHueM, HarmpuMep, Ha XUPATbHBIX TBEPIbIX
¢azax. [{ns mpenapaTUBHBIX KOJUYECTB WM B MPOMBIIIEHHBIX MacIITa0ax MOAXOISAT
TaKWe METOJbI, KaK KPUCTAJUIM3ALUS, HAMPUMED, TUACTEPEOMEPHBIX COJIEH, KOTOpbIE
MOTYT OBITh TOJNyY€HBbl W3 JUACTEPEOMEPHBIX CMeCell C ONTHYEeCKH AKTHBHBIMHU

KHCJIOTAMHU U, IPHU HAJIUYHUU KUCJIOTHBIX I'PYIIII, C ONTHYCCKHU aKTUBHBIMU OCHOBAHUSAMU.

Cunres MTPOU3BOIHBIX {[5-penun-1-(rerepoapwn)-1 H-nupazon-3-

WJI|OKCH } YKCYCHOM KUCITOTHI 0o01meilt popmyier (1)

U

ITpomsBomubie  {[S-¢penun-1-(rerepoapmn)-1H-nupaszon-3-mn]okcu } ykcycHON
kucinotbl obmer  ¢opmyabel  (I) cormacHO W300pPETEHUIO MOXKHO TMONYYUTh C
HCIIOJIb30BaHMEM H3BECTHBIX CIOCO00B. HMcmonb3yembie U U3ydaeMmble MyTH CHHTE3A
OCHOBaHBbI HA KOMMEPYECKH IOCTYITHBIX WJIH HECIOXHBIX B MOJYYEHUH 3aMEIIE€HHBIX
OEH30MHBIX KHCJIOTaX, COOTBETCTBEHHO 3aMELIEHHBIX aMUIax OEH30WHBIX KHCJIOT, W
KOMMEPYECKH JOCTYIHBIX XHMUYECKHX COENHHEHUSIX, TAaKUX KaK 3aMelleHHbIe
reTepoapuIrkapasuHel U audenunkapoonarsl. Ipynmuposku R! R% R? R* n u p
obmeit popmysl (I) B cienyroimeii cxeme UMEIOT paHee ONpeesieHHbIe 3HAYSHHsI, HO He

OIrpaHUYUBArOTCA UMU.

Cunres coenunenusi oOmeit ¢opmynsr (Ia) cormacHoO u300peTeHUIO
OCYILIECTBISIETCS MTOCPEICTBOM peakuMu coenuHeHus obmed ¢opmynsr (II) ¢
coenuHeHueM odmel popmyinsl (III) B mpucyTcTBUM OCHOBaHUS, TAKOrO Kak KapOoHAT
Kanus. Peakuiyo mpennouTUTeNbHO NPOBOAAT B AuanasoHe temmneparyp 0°C - 120°C B

COOTBETCTBYIOIIIEM PACTBOPUTENE, TAKOM Kak aueToHUTpuI (cM. Cxemy 1).
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\
(R'); AN

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

Cunres coequnaenus obmei Gopmyisr (1) mpoucxomuT MOCPEACTBOM aMUITHOTO
CBSI3BIBAHUSI C TMOCNEAYIOIEH IUKIu3anueil KucioTel obmeir ¢opmynsr (IV) ¢
THIPOTAJIOTeHUAOM THapasuHa obmel ¢gopmynbl (V) B MPUCYTCTBHH CBSI3YIOIIETO
areHrta, Takoro kak T3P, nuuuknorexcunkapbonuumun, N -(3-AMMeTHIaMIHOIPOTIIHI )-
N’-3TunxapboguumMun, N, N'-kapOoHIUIANUMUIA301T, XJIOpUA 2-xyop-1,3-
IMMETHIIMMUIA30IUs WK Homua 2-xyop- 1 -merunnupunuaus (cmorpure Chemistry of
Peptide Synthesis, Ed. N. Leo Benoiton, Taylor & Francis, 2006, ISBN-10: 1-57444-454-
9). PeareHTtbl, CBsA3BIBAIOIIME MOJUMEp, TaKHe€ KaK CBS3BIBAIOLIUI  IOJHUMED
AULUKJIOTeKCHIKApOOIUUMHU, TaKXKe MOAXOIST IJIsl YKA3aHHOH pPEeakLUu COYETAHHSL.
Peakuus mnpenmoutuTenbHO INpoTekaer B nuanasoHe temneparyp 0°C - 80°C B
COOTBETCTBYIOILIIEM pAcTBOpHUTEJIE, TAKOM Kak JAWUXJIOpMETaH, aueToHuTpun, N,N-
IUMETHIT-(POJIPMAMUJT WK STUJIALIETAT, & TAKXKE B MPUCYTCTBUU OCHOBAHUS, TAKOTO KaK,
Harpumep, TPUSTUIIAMUH, N, N-nuu30onponuisTHIaMUH 1001 1,8-
nrazadunukio[S.4.0lynneu-7-eacratar (cMm. cxemy 2). YcnoBusi coderaHuss T3P
onucanbl B pabore Organic Process Research & Development 2009, 13, 900-906. B
Ka4eCTBE AJIbTEPHATHBBI THIPOTajJOreHuay ruapasuna odmei Gpopmyisl (V) B peakuun

MOYKHO HCTIOJIb30BaTh COOTBETCTBEHHO 3aMeIeHHbIH ruapasuH (V).

H
N
o HoNT R

x HX
OH

& v

(R"); oder

M )
HoNT R
{Iv)

v
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Cxema 2.

Cunte3 coemunenus oOmed Qopmynsr (IV) MOXHO mnonyuurh peakuueit
coequHenus: odmeit popmynel (VII) ¢ mponuonosoii kucnoroit (VIII) ¢ nobasnenuem
JOCTaTOYHOTrO KOJIMYECTBA KaTaJIN3aTOpa HA OCHOBE NIEPEXOAHOT0 METAJIA, B YACTHOCTH
NaJUIaINeBBIX KaTaJIW3aTOPOB, Takux Kak namtaauii(0)rerpakuc-(rpudenundochun)
wii auanerat najuanus, win ouc(tpudenunpochun)namaguii(ll) guxmopun, wim
HUKEJIEBbIX  KAaTaJM3aTOpPOB, Takux Kak anerwrtaueroHar  Hukemsi(Il)  wm
ouc(tpudenmndpocdun)uukens(Il) xgopun, NPEANOYTUTENTHHO TPH TOBBIIEHHOMN
TEMIIepaType B OPraHUYECKUN pacTBOPUTENb, TAaKOU Kak 1,2-numerokcustad uiu N,N-
aumetunpopmamun (cxema 3). Octatok «M» O3Ha4aer, HampuUMep, MArHWH, LUHK,
JUTUN WU HAaTpWid. B menom, MeTomel Kpocc-codeTaHusi onucaHbl B paborax R. D.
Larsen, Organometallics in Process Chemistry 2004 Springer Verlag, 1. Tsuji, Palladium
Reagents and Catalysts 2004 Wiley, M. Belier, C. Bolm, Transition Metals for Organic
Synthesis 2004 VCH-Wiley. [Ipyrue noaxonsiiyue METOIbl CHHTE3a OMUCAHbBI B padoTax
Chem. Rev. 2006, 106, 2651; Platinum Metals Review, 2009, 53, 183; Platinum Metals
Review 2008, 52, 172 u Acc. Chem. Res. 2008, 41, 1486.

o]

I . OH
RY); * /Lou ~
= (RY);

vy vy (Iv)

Cxema 3.

Cunte3 xucnorsl obmeit gopmynsr (IX) ocymecTsisercss myTeM THAPOJH3A
coenuHeHus oomert Gopmysl (Ia) UM aHATOTMYHBIME CIOCOOAMU, KOTOPbIE U3BECTHBI
CHEeLMAIMCTaM B JaHHON 00JIaCTH, M TIPEACTABIICHbI HIDKE Ha cxeme 4. [ uaponn3 MOXKXHO
NPOBOAUTh B TMPHCYTCTBUU OCHOBaHMA MJIM KHCIOTHI JIptomca. OCHOBaHHE MOXKET
NPEACTaBICHO TUAPOKCHIHOW COJIBIO ILIEJIOYHOrO MeTajuia (Hampumep, JIUTHs, HaTPUs
WIM Kaiusl), a peakuuss TUAPONN3a MPEeNNOYTHTEIbHO IPOTEKAeT B JUAIa30HE
temriepaTyp oT komHaTHOU A0 100°C. B kadecTtBe KMCIOTHI JIbIOMCAa MOKET BBICTYATh
Tpubpomu Oopa, a peakiusi MOXKET MPOTeKaTh B IUAnasoHe Temmeparyp ot -20 no

100°C, mpennoutuTenbHO oOT -5 g0 50°C.



41

o OH

(la) (IX)

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

Cunres coemunenuss oOmed ¢Gopmynsl (X)) coracHO  H300pETEHHUIO
OCYILIECTBISIETCS My TEM IepesTeprupuKauy KUcaoTsl oo1melt popmydsl (IX) co cuprom
obmeit ¢opmynbl (XI) B mOpUCYTCTBHHM CBSI3YIOIIErO areHTa, Takoro kak T3P,
TUIUKJIOTeKCUITKApOOTUIMU, N-(3-numetunamuHONpOII )-N -3 TUIKapOOTUUMUL,
N,N'-xaboHWIIuuMuIa3o, xjiaopun 2-xjiop-1,3-muMeTHINMHIA30Ius Wi HOIHI 2-
xyop-1-metnnmupununns (cM. Chemistry of Peptide Synthesis, Ed. N. Leo Benoiton,
Taylor & Francis, 2006, ISBN-10: 1-57444-454-9). IlonumepHbIe CBSI3YIOLINE BELIECTBA
TaKWe KaK IMOJIMMEPHOE CBS3YIOLIEE BEIECTBO JULIMKJIOTEKCHIKAPOOIUMMHUI, TaKXkKe
HOIXOJAT ISl YKA3aHHOW PeaKkLMU coYeTaHusl. Peakius npearnouTUTENbHO POTEKAET B
nuanasone temmeparyp 0°C - 80°C B COOTBETCTBYIOIIEM pPaCTBOPUTENE, TAKOM Kak
IUXJIOPMETaH, aueToHuTpui, N,N-gumernn-QponpMaMua WM 3TUJIALIETAT, a TAKXKe B
NPUCYTCTBUM  OCHOBAHHUsS, TaKOro  Kak, Hampumep, TpuUdTUIaMuH, N, N-
OUHM30NPONIIATUIAMUH Wik 1,8-1unazadbunmkino|S.4.0]yHnen-7-eHcrarar (CM. cxemy 5).
Ycnosust coueranusi T3P onmcansl B padbote Organic Process Research & Development

2009, 13, 900-906.

OH

\
R N/" y g . ®
b

(IX) X1 x)
rae R'= (C1-Cq)-anxun

Cxema 5.
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Cunte3 coenuaeHus obmeit ¢opmynsl (II) anpTepHaTHBHO NPOMCXOAWNT B
pesynbTaTe peakuuu coeauHeHus: odmen ¢opmyiner (XII) B mpucyTcTBUM ranoreHuna
xKenesa, Takoro kak xsopun kenesa (III). Peakuuro mpeamodTurenbHO NPOBOAST B
nuanaszone temnepatyp 0°C - 120°C B moxaxopsiieM pacTBOpUTENE, TakoM Kak 1,2-

AUXJIOPITaH, aueTOHUTPUI, N, N-mumeTiipopMaMu Wik STHIaLeTaT (cxema 0).

R, (R")

X m

Cxema 6.

Coenunennss obmel ¢opmynsl (XI[) MOXHO MONYyYUTH MYyTEM AMHUIHOTO
codetaHust KUCIOThI o0mmelr dpopmydsl (XIII) ¢ rerepoapunrunpasun obuiei Gopmyisl
(V) B TpHCYTCTBHHM pEareHTOB AaMHIHOTO COYeTaHWs, Takux kak T3P,
IOUIHAKJIOTeKCUITKApOOTUIMU, N-(3-npumetunamuHONIpOII )-N -3 TUIKApOOTUUMUL,
N,N'-xaboHmnmuumMuaazon, xjuopun 2-xjop-1,3-muMeTuInMuIa3onus Win HOmun 2-
xyop-1-metnnmupununns (cM. Chemistry of Peptide Synthesis, Ed. N. Leo Benoiton,
Taylor & Francis, 2006, ISBN-10: 1-57444-454-9), u mnocnenyoomen UKIA3ALHH.
PearenTel, CBs3bIBAIOLME IOJNUMEp, Takue KakK  CBA3BIBAIOIIMN  MOJIUMEp
AULUKJIOTEKCHIKApOOANUMHU, TAKKe MOAXOMST AJISI YKA3aHHOM PEeaKLUH COYETAHMUSL.
Peakuus mnpenmnoutuTenbHO INpoTekaer B jauanasoHe temneparyp 0°C - 80°C B
COOTBETCTBYIOIIEM pPACTBOPHUTENIC, TAKOM KaK JIUXJIOPMETaH, aueToHuTpwi, N,N-
auMeTHII(HOIPMAaMU WITH STUJIALIETAT, & TAKXKe B MPUCYTCTBHUH OCHOBAHUS, TAKOTO KK,
Harpumep, TPUSTUIIAMUH, N, N-nun30onponuisTHIaMUH WIN 1,8-
nuazabunmkiio[5.4.0lyaneu-7-encratar (cm. cxemy 7).  Hudopmanus no ycnoBusm
csi3biBaHus nentunoB T3P mpusenena B nybOmukanum Organic Process Research &

Development 2009, 13, 900-906.

/ OH v/ (RY), NH
(RY),

+
TR

(X1m) ()] (X

Cxema 7.
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Huxe npuseneHp! n30paHHbIe TOAPOOHBIE MPUMEPHI CHHTE3a COSIUHEHUS 001IeH
dopmyusl (I) cornmacuo uzobperenuto. [lpuBeneHHbie HOMepa MPUMEPOB COOTBETCTBYIOT
HyMepaluy, KoTopasi ucnojb3yercst Hke B Tadbnunax 1.1 - 1.77. Cnexrpockonudeckue
nanpie' H-SIMP-, BC-SIMP- u 1°F-SIMP npuBeneHbl sl XUMHUYECKUX MPUMEPOB,
ONMKCAHHBIX B MPUBENEHHBIX HMke paszenax (400 MI'u npu 'H-SIMP u 150 MTI'u npu
BC-SIMP u 375 MI'u npu “F-SIMP, pactsopurens CDCl3, CD3OD umu ds-DMSO,
BHyTpeHHUI ctannmapt: Terpamerwncunan 6 = 0,00 yacTeil Ha MJIH) TOJYYeHbI Ha
npubope Bruker, u ykazaHHbIe CUTHAJIBI UMEIOT CJICAYIOLINE 3HAYSHUS . br = LIMPOKHIA; $
= cunryet, d = nybner, t = Tpurmier, dd = nBoiiHoi nybier, ddd = nyGier mBoitHOrO
ayOnera, m = MyJIBTUIUIET, ( = KBAapPTET, KBUHTET = KBUHTET, S€Xt = CEKCTeT, sept =
cenret, dq = nABOWHOW kBapreT, dt = naBOlHOW Tpumier. B cimydae co cmecsamu
IMaCcTepEeOMEpOB HaHbl JINOO 3HAYMMBbIE CHTHAJIBI OOOMX IHACTEPEOMEpOB, JIUOO
XapaKTePHBbI CHTHAJ OCHOBHOro auactepeomMepa. COKpalleHUs, UCIONb3yeMble IS
XUMHUYECKUX IPYIII, UMEIOT, HarnpuMmep, cienyrouive sHauenus:: Me = CHs, Et = CH2CHs,
t-Hex = C(CHs3):CH(CH3),, t-Bu = C(CH3)3, n-Bu = Hepa3BerBneHHbIi OyTw, n-Pr =
HEepa3BETBJICHHBIN NponuJL, 1-Pr = pa3seTBieHHbIN nponud, ¢-Pr = nuknonponm, c-Hex

= OUKJIOTCKCHUJI.

IIpumeps! cuHTE3A:
ITpumep cuntesa Ne: 1.8-57

Cranus cunresa 1: 3-(3-propdenun)npon-2-kucaora

0O

F

1-¢rop-3-uonobenson (6,66 r, 30,00 mmoinsb, 1,0 sxBuB.) pacteopmwiu B JJMCO
(50 M) B atMoc(epe a3ora. 3aTeM pacTBOP CMEIIHUBAIN C MIPOMTHUOJIOBOM KUCIOTOM (3,15
r, 45,00 mmonb, 1,5 sxBuB.) u Pd(dppf)CI2 (1,09 r, 1,50 mmons, 0,05 sxBuB.).PactBop
oxjanuma 1o 0°C B nensHo#t Oane u nmopuusimMu nodasmiu B Hemy JABY (9,13 r, 60,00

MMOJb, 2,0 3KBHB.). PeakIMOHHYyIO CMeCh B TE€UEHHME HOYU IE€PEMELIMBAIN IPU
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YKa3aHHOH Temmeparype, 3areM Mo KamisiM noOaBwiu k Bozme (100 mum) m cmech
nonkucmmm 2 M constHOM kuciothl (30 mur). Cmech TPMXKIABI SKCTPArHpOBAIU
stunaneratoM (100 mi). OObennHeHHbIE OpraHudeckre (a3l OCYIIMIN HaJl CYJIb(aToM
MarHusi ¥ B BaKyyMe yJnanwin pactBopurenb. K octarky no0aBuiM AUITUIIOBBIN 3Up
(50 mu), obpaboranu B TeueHne 10 MHHYT B yJIbTPa3BYKOBOH OaHe NMpU KOMHATHOH
temrepatype u  oruiabrpoBanu. PuibTpar Ccryctwim B Bakyyme. 3-(3-
dTopdenmT)npon-2-MHOBYO KUCIIOTY BBIACTIIIA B BHAE TBepaoro Bemectsa (2,00 T,

40% Teop.Bbix). 'H-SIMP (400 Mru, IMCO-ds, /ppm) 7,60-7,40 (m, 4H).

Cranus cunresa 2: 5-(3-propdennn)-1-(3-propmupunun-2-nn)-1H-nmpazon-3-on

OH
]\
N’N
§ F
=
P

3-(3-proppenmn)npon-2-kucnory (2,00 r, 12,18 mmons, 1,0 5kBUB.) pacTBOPHIN
B JIM®A (15 mn). K pactBopy B armMochepe a3oTa HEOOIBIIUMHU MOPLUSIMH 100ABUIIH 3 -

¢Top-2-runpasunonupuaus (1,55 r, 12,18 mmonp, 1,0 »3kBuB.), l-ruapoxcu-

6enzotpuazon (2,47 r, 18,27 mmons, 1,5 sxBuB.) u JIKU (2,84 r, 18,27 mmons, 1,50 r).
9KBHUB.). 3aTeM PEAKLMOHHYIO CMECh B TedeHUe | Jaca rnepeMernBaid Npu KOMHATHON
TeMIieparype. 3aTeM peakIMOHHYI0 CMECh 3KCTparupoBaiu Bomow (50 Mi1) U ABasKIbl
stunaneratoM (100 mir). OObenuHeHHBIE Opranndeckre Ga3bl OCYIIHIIN Hal CYJib(aToM
HATPHsI U B BaKyyMe YIOQJIWIA PacTBOpHTEIb. HeOuHINeHHBbIH MPOAYKT PAaCTBOPUIIH B
JM® (50 mun) B atmocdepe azorta u nodaswmu nonua meau(l) (232 wmr, 1,22 mmons, 0,1
skBuB.). PactBop HarpeBaiu npu 80°C B Teuenme | waca. Ilocnme oxnaxkneHus 10
KOMHATHON TeMITEPaTyphl SKCTPArupoBaji BOAOH (50 MiT) M TPHIKABI STHIALETATOM (TI0
30 my). OOpenuHeHHbIE OpraHudeckue (a3l IBaXKIbl MPOMBUIM HACHIIEHHBIM
pPacTBOPOM XJIOpHIA HATPUS U 3aT€M OCYLIWIN Haj CyJbdaroMm HaTpus. PactBopurens
yAaquwid B BaKyyMe, a HEOUHIIEHHYK CMeChb OUMCTWIM mpenaparuBHoi BIXKX
(xomonka: Select CSH OBD 30*150 mm, 5 MxM, n;, moasuxkHas ¢pasa B: ckopocTb moToka
aneronutpuia 60 mu/muH; rpanuent: ot 32 B go 52 B 3a 7 munyrt; 254; 220). 5-(3-

dropdpernn)-1-(3-propmupunun-2-nn)-1H-nupazon-3-on  Beigenuiu B BHAE TBEPAOTO
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semectsa (1,20 r, 80% Teop.Bbix). 'H-AMP (400 MI'u, JIMCO-d® 8, ppm) 10,45 (bs,
1H), 8,29 (bs, 1H), 7,92 (t, 1H), 7,57 (bs, 1H), 7,32 (q, 1H), 7,14 (m, 1H), 6,93 (d, 1H),
6,17 (bs, 1H).

Cranus cunresa 3: atun-{[5-(3-propdennn)-1-(3-pTopnupuann-2-nun)- 1H-

nupason-3-mi]okcn jauerat (Ilpumep cunresa 1.8-57)

5-(3-¢propdenun)-1-(3-propnupuann-2-un)-1H-nmupazon-3-on (1,20 r, 4.39
MMOJTb, 1,0 5kBUB.) 1 KapOoHaT kanus (909 mr, 6.58 MMOIb, 2 5KBHB.) CYCHEHIUPOBAIN
B arieToHe (15 mu1) u 3aTeM cMeranu ¢ 3TUIOBbIM 3¢rpom OpomykcycHoi kucaotsl (1,09
r, 6,54 mmonb, 1,49 skBuB.).3aTeM cycrneH3uio B TeueHue 2 4 HarpeBanu npu 80°C,
TBEPJO€ BEIIECTBO OT(PHMIBTPOBAIN, a PEAKIMOHHYID CMECh CKOHLIEHTPHUPOBAIU B
BakyyMme. Ocratok sxctparuposanu JIXM u Boo#, 1 3aTeM COJIb OYMCTHIIA KOJIOHOYHOMN
xpomatorpadueii (rpagueHT 3PHUP YKCyCHOW KkucnoTby/renTtaH). OJtmi-{[1-(2-
dropdenmn)-S-(5-propmupunun-3-un)-1H-nupazon-3-uin]okcu janeratr BbACTHIN B
Bue GecuseTHoro Tepaoro semectsa (1,10 r, 44 % Teop.swix.). 'H-SIMP (400 MHz,
CDCl3 §, ppm) 8.33 (m, 1 H), 7.96 (m, 1H), 7.62 (m, 1H), 7.38 (m, 1 H), 7.19 (m, 1 H),
7.08 (d, 1 H), 6.96 (d, 1 H), 6.48 (s, 2 H), 4.85 (s, 2 H), 4.15 (q, 2 H), 1.18 (1, 3H).

ITo aHamoruu ¢ MpUBEIEHHBIMHU BBIIIE U B COOTBETCTBYIOIIEM MECTE IPUMEPaMHU
MPOU3BOJACTBA M C y4eTOM o0Imeld WH(POPMALMU O MPOM3BOICTBE MPOU3BOAHBIX {[5-
¢denmn-1-(rerepoapmn)-1H-mupazon-3-mi|okcu } yKCyCHOM KHUCJIOTBI MIOJTYYHIIA

CICAYOIUE COCAUHEHUA!
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T (1.1)
Q

Tabmuua 1.1: IlpeanoururenbHbiMu coequHeHusMHU Gopmyibl (1.1) sBistrOTCS
coemunennst [.1-1 — 1.1-61, B koropeix (Q wWMeer 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii ctpoke Tabmuupl 1. Coenunrenns 1.1-1 — 1.1-61 Tabnuust 1.1, Takum

00pa3oM, OMpeneNstoTCs 3HAY€HHWEM COOTBETCTBYHOIMUX 3amuced Ne 1 - 61 mma Q

Tabmumwr 1.
Tabmuua 1:

No 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 Q-2.11
12 Q212
13 Q-2.13
14 Q-2.14
15 Q-2.15
16 Q-2.16
17 Q217
18 Q-2.18
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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
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No Q

50 Q-2.50
51 Q-2.41
52 Q-2.52
53 Q-2.53
54 Q-2.54
55 Q-2.55
56 Q-2.56
57 Q-2.57
58 Q-2.58
59 Q-2.59
60 Q-2.60
61 Q-2.61

T/ (1.2)
Q

Tabmuua 1.2: IlpeanoururenbHbiMU coequHeHUsAMH Gopmyibl (1.2) sBisirOTCS
coemunennst [2-1 — 12-61, B koropbix (Q wWMeer 3HAYEHUs, YKa3aHHbIE B
cootBetcTByromneii ctpoke Tabmuubl 1. Coenunenus 1.2-1 — 1.2-61 Tabnuust 1.2, Takum
00pa3oM, OMpeneNstoTCs 3HAYE€HWEM COOTBETCTBYrOIUX 3amucedt Ne 1 - 61 mma Q

Tabmuuer 1.

o)

0

B

T/ (1.3)

Q
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Tabmuua 1.3: IlpeanoururenbHbiMu coequHeHussMH Gopmynsl (1.3) sBisroTCs
coenunenust [3-1 — [3-61, B koropbix () wuMeeT 3HAUEHUs, YKa3aHHbIE B
cootBercTBytowieit ctpoke Tabmuubl 1. Coenunenus 1.3-1 — 1.3-61 Tabnuust 1.3, Takum
o0pa3oM, OmpenessitoTCs 3Haue€HHEM COOTBETCTBYHOIuX 3amucedr Ne 1 - 61 mma Q

Tabmuue 1.

T/ (1.4)
Q

Tabmuua 1.4: IlpeanoururenbHbiMu coequHeHUsAMH Gopmynsl (1.4) sBistFOTCS
coenunenust [4-1 — [4-61, B koropbix () wWMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTBytomeit ctpoke Tabmuupl 1. Coequnenust 1.4-1 — 1.4-61 Tabnuust 1.4, Takum
0o0pa3oM, OMpeneNstoTCs 3HAUY€HHEM COOTBETCTBYHOIUX 3amuceid Ne 1 - 61 mma Q

Tabmuuer! 1.

T/ (15)
Q

Tabmuua 1.5: IlpeanoururenbHbiMu coequHeHUsMHE Gopmyibl (L.S) sBistroTCS
coenunennst [.5-1 — [5-61, B koropeix (Q wMeer 3HAUYEHMs, YKA3aHHbIC B
cootBetcTByromeii ctpoke Tabmuubl 1. Coenuaenus 1.5-1 — 1.5-61 Tabnuust 1.5, Takum
o0pa3oM, OMpeneNstoTCs 3HAUY€HHWEM COOTBETCTBYHOIMUX 3amuceidr Ne 1 - 61 mma Q

Tabmuuer 1.



50

OH

T (1.6)
Q

Tabmuua 1.6: IlpeanoururenbHbiMUu coequHeHUsAMH Gopmyibl (1.6) sBsTFOTCS
coenunennst 1.6-1 — 1.6-61, B koropbix () wWMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeit ctpoke Tabmuubl 1. Coenunenus 1.6-1 — 1.6-61 Tabnuust 1.6, Takum
00pa3oM, OMpeneNstoTCs 3HAY€HHWEM COOTBETCTBYHOIMUX 3amuced Ne 1 - 61 mma Q

Tabmuuer 1.

T (L7)
Q

Tabmuua 1.7 IlpennoururenvHbiMu coenuHeHUsME (popmydsl (1.7) sBrstoTcs
coequHeHust 1.7-1 — 17-61, B xotoppix (Q wuMeeT 3HAYeHUs, YKa3aHHbIE B
cootBercTBytomei crpoke Tabmuubl 1. Coenunenus 1.7-1 — 1.7-61 Tabnuust 1.7, Takum
00pa3oM, OMpeneNstoTCs 3HA4YE€HHWEM COOTBETCTBYHOIIUX 3amucert Ne 1 - 61 mma Q

Tabmuuer 1.

T/ (1.8)
Q

Tabmuua 1.8: IlpeanoururensHbiMu coequHeHusMHu Gopmynsl (1.8) sBusroTCs
coenunenust [.8-1 — [8-61, B koropbix () wuMeeT 3HAUEHHUs, YKa3aHHbIE B

cootBercTBytowieit ctpoke Tabmuubl 1. Coennnenus 1.8-1 — 1.8-61 Tabmuust 1.8, Takum
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0o0pa3oM, OMpeneNstoTCs 3HAUY€HHEM COOTBETCTBYrOIUX 3amuceit Ne 1 - 61 mma Q

Tabmuuer! 1.

T (1.9)
Q

Tabmuua 1.9: IlpeanoururenbHbiMu coequHeHUsIMHE Gopmyisl (1.9) sBistroTCS
coenunennst [9-1 — 19-61, B koropeix () wWMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeit ctpoke Tabmuubl 1. Coennaenus 1.9-1 — 1.9-61 Tabnuust 1.9, Takum
0o0pa3oM, OMpeneNstoTCs 3HAY€HWEM COOTBETCTBYIOIUX 3amuceidr Ne 1 - 61 mma Q

TaGmuuer 1.

(10)

Tabnuna 1.10: ITpennoururenpHbiMu coenrreHussMu GopmyJisl (1.10) sBistoTest
coemunennsi 1.10-1 — 1.10-61, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemunenus 1.10-1 — 1.10-61 Tabmumsr 1.10,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

N
F | (111)
Q
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Tabmuua [.11: TlpenmoururtensHpiMu coenuHeHussMu Gopmydsl (1.11) saBnsroTcs
coenunenust [.11-1 — I111-61, B xoTtoppix Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.11-1 — 1.11-61 Tabmumer 111,
TaKUM 00pa3oM, OTIPENeIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

F T (112)
Q

Tabmuua 1.12: TlpennoururtensHbiMu coenuHeHUsIMU Gopmydsl (1.12) sBrsroTcs

coenunennst [.12-1 — 112-61, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B

coorBerctByromeii crpoke TabOmmmbl 1. Coenunenust 1.12-1 — 1.12-61 Tabmumer 1.12,

TaKUM 00pa30oM, ONPEeIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 61 mist Q

TaGmuuer! 1.

(113)

Tabmuua 1.13: TlpennourutenbubiMu coenuHernssMu Gopmyiel (1.13) sBrsroTest
coenunennst 1.13-1 — 113-61, B xoTtoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.13-1 — 1.13-61 Tabmumsr 1.13,
TaKUM 00pa30oM, ONPEIESSIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.



T (114)
Q

Tabmuua 1.14: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.14) sBistoTcst
coenunennst 1.14-1 — 114-61, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.14-1 — 1.14-61 Tabmuner 1.14,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYIOIUX 3anuceit Ne 1 - 61 mist Q

Tabmuuer 1.

(o)

O

I\

(115)

o0—=2

Tabmuua 1.15: [IpeanoururensabiMu coequHeHusIME Gopmyiel (1.15) sBisroTes
coequHenHust [.15-1 — 115-61, B xoropeix Q wuMeer 3HaueHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmumpl 1. Coepmuenust 1.15-1 — 1.15-61 Tabmuusr 1.15,
TaKUM 00pa3oM, ONPEeSIFOTCS 3HAUeHUEM COOTBETCTBYOMUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

Cl

T/ (116)
Q

Tabmuua 1.16: TlpennourutensHpiMu coenuHeHussMU Gopmydsl (1.16) sBrsroTcs
coenunenust 1.16-1 — 1.16-61, B koTtopbix (Q uMeeT 3HAUYEHUs, YKa3aHHbIE B

coorBercTBytoueii crpoke Tabmuubl 1. Coenunenust 1.16-1 — 1.16-61 Tabmumsr 116,



54

TaKUM 00pa3oM, ONPEIesII0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer! 1.

Cl
\
[ N\

T (117)
Q

Tabmuua 1.17: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.17) sBisroTcst
coenunennst [.17-1 — 117-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.17-1 — 1.17-61 Tabmumer 117,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

TaGmuuer 1.

Cl

'i‘ (118)

Tabnuna 1.18: IlpennoururenpHbiMu coenuHeHussMu Gpopmyibl (1.18) siBisiroTCsI
coenunennsi 1.18-1 — 118-61, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.18-1 — 1.18-61 Tabmumsr 1.18,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

N
cl | (119)
Q
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Tabmuua 1.19: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.19) saBnsroTcs
coenunenust 1.19-1 — 119-61, B kotoppix (Q wuMeeT 3HAUEHUs, YKAa3aHHbIE B
coorBercrBytomiei crpoke Tabmuubl 1. Coenunenust 1.19-1 — 1.19-61 Tabaumsr 119,
TaKUM 00pa3oM, OTIPENeIAI0TCs 3HAYeHUEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

. T (1.20)
Q

Tabmuua 1.20: [IpennoururensHbIME coequHeHnsAME Gopmysl (1.20) sBnstoTest

coenunenusi 1.20-1 — 1.20-61, B koTopsix Q nMeeT 3HaUeHUs1, YKa3aHHbBIC B

cootBercrByromeit crpoke Tabmuie! 1. Coenurenns 1.20-1 — 1.20-61 Tabmuuesr 1.20,

TaKUM 00pa3oM, OMPENeSSIFOTCS 3HAYeHUEeM COOTBETCTBYOIUX 3anuceit Ne 1 - 61 nyst Q

TaGmuuer! 1.

N
cl | (121)
Q

Tabmuua 1.21: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.21) sBisroTCst
coenunennst 121-1 — 121-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.21-1 — 1.21-61 Tabmumer 121,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 61 mst Q

Tabmuuer 1.



56

T (1.22)
Q

Tabmuua 1.22: TlpennouruTensHbiMU coenuHeHUs MU (Gopmydbl (1.22) sBisitoTCS
coenunennst 122-1 — 122-61, B xotopbix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenuuenust 1.22-1 — 1.22-61 Tabmumer 1.22,
TaKUM 00pa30oM, ONPENEIIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

T/ (1.23)
Q

Tabmuua 1.23: [IpeanoururensHbIMU coequHeHUAME (opmyibl (1.23) sBisiroTest
coequHenHust 1.23-1 — 123-61, B xoropeix Q wuMeer 3HaueHUs, YKa3aHHbIE B
cootBercTBytomei ctpoke Tabmumpl 1. Coenuuenust 1.23-1 — 1.23-61 Tabnuusr 1.23,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAU€HUEM COOTBETCTBYIOMMX 3amuceid Ne 1 - 22 myist Q

Tabmuuer 1.

o)

S
AN 0

I\

e

(1.24)

0—

Tabmuua 1.24: TlpennourutensHpiMu coenuHeHusIMU Gopmydsl (1.24) sBnsroTcs
coenunenust 124-1 — 124-61, B xotopbix (Q wuMeeT 3HAYECHUs, YKa3aHHbIE B

coorBercTBytouei crpoke Tabmuubl 1. Coenunenust 1.24-1 — 1.24-61 Tabnunsr 1.24,
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TaKUM 00pa3oM, ONPEIesII0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer! 1.

(1.25)

Tabmuua 1.25: TlpenmouruTtensHbiMU coenuHeHUsIMU GopmyJiel (1.25) sBistroTes
coenunennst 125-1 — 125-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.25-1 — 1.25-61 Tabmumer 1.25,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

TaGmuuer 1.

T (1.26)

Tabnuna 1.26: IpennoururenbHbiMU coenrHeHusiMUA GopmyJibl (1.26) sBisitoTCs
coenunennst 126-1 — 126-61, B kotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.26-1 — 1.26-61 Tabmumwsr 1.26,
TaKUM 00pa30oM, ONPENESSIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 61 mst Q

Tabmuuer 1.

T (127)
Q
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Tabmuua 1.27: TlpennouruTtensHpiMu coenuHeHusIMU Gopmydsl (1.27) sBnsroTcs
coenunenust 127-1 — 127-61, B xotopbix Q wuMeeT 3HAUEHUs, YKAa3aHHbIE B
coorBercrBytomiei crpoke Tabmuusl 1. Coenunenust 127-1 — 1.27-61 Tabmumer 127,
TaKUM 00pa3oM, OTIPENENAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

'i‘ (1.28)
7 a

Tabmuua 1.28: TlpennourutensHpiMu coenuHeHUs MU Gopmydbl (1.28) sBistoTcs
coenunennst 128-1 — 128-61, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercrBytomeii crpoke Tabmmmbl 1. Coemmnenus 128-1 — 1.28-61 Tabmumsr 1.28,
TaKUM 00pa3oM, ONPEeIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

T (1.29)
f a

Tabmuua 1.29: TlpennourutensHbiMu coenuHeHUsIME Gopmydbl (1.29) sBisroTcst
coenunennst 129-1 — 129-61, B xotoppix (Q wuMeeT 3HAYCHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmumbl 1. Coenunenust 1.29-1 — 1.29-61 Tabmumsr 1.29,
TaKUM 00pa3oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

TaGmuuer 1.
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(30)

o—=Z

/

Tabmuua 1.30: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.30) sBisiroTCS
coenunennst 1.30-1 — 130-61, B xotoppix (Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.30-1 — 1.30-61 Tabmumsr 1.30,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

T (1.31)

Tabmuua 1.31: [IpeaqnoururenpHbiMu coequHeHHsMU Gopmyisl (1.31) sBisiroTest
coequHenuss 1.31-1 — 131-61, B koropeix Q wuMeer 3HaueHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.31-1 — 1.31-61 Tabaumsr 1.31,
TaKUM 00pa3oM, ONPEESIFOTCS 3HAUeHUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

T (.32)
Q

Tabmuua 1.32: TlpennourutensHpiMu coenuHeHusAMHU Gopmydsl (1.32) sBnsroTcs

coenunenust 132-1 — 132-61, B kotoppix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B
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coorBerctBytomeii crpoke Tabmmmbl 1. Coenunenust 1.32-1 — 1.32-61 Tabmumsr 1.32,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYIOINX 3anuceit Ne 1 - 61 mst Q

Tabmuuer 1.

T (1.33)

Tabmuua 1.33: IlpennourutensHbiMu coenuHeHUsIME Gopmydbl (1.33) sBisroTCst
coenunennst 133-1 — 133-61, B kxotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmwubl 1. Coenunenust 1.33-1 — 1.33-61 Tabmumsr 1.33,
TaKUM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

TaGmuuer 1.

T/ (134)
Q

Tabmuua 1.34: TlpennourutensHbiMu coenuHeHUsIMU (Gopmydibl (1.34) sBisroTCS
coenunennsi 134-1 — 134-61, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmuubl 1. Coenunenus 1.34-1 — 1.34-61 Tabnunwsr 1.34,
TaKUM 00pa30oM, ONPEESFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

T (1.35)
Q
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Tabmuua 1.35: TlpennourutensHpiMu coenuHeHussMU Gopmydsl (1.35) aBnsroTcs
coenunenust 135-1 — 135-61, B kotoppix Q wuMeeT 3HAYECHUs, YKa3aHHbIE B
coorBercrBytomiei crpoke Tabmuubl 1. Coenunenust 1.35-1 — 1.35-61 Tabmumer 1.35,
TaKUM 00pa3oM, OTIPENeIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

T (1.36)
Q

Tabmuua 1.36: TlpennourutensHbiMU coenuHeHUsIMU GopmyJiel (1.36) siBistroTes
coenunennst 136-1 — 136-61, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBerctByromeii crpoke Tabmumbl 1. Coenunenust 1.36-1 — 1.36-61 Tabmumsr 1.36,
TaKUM 00pa30oM, ONPEeIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 61 mist Q

TaGmuuer! 1.

(137)

Tabmuua 1.37: TlpeanourutensHbiMu coenuHeHnsAMU Gopmydibl (1.37) sBisroTcst
coenunennst 137-1 — 137-61, B xotoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.37-1 — 1.37-61 Tabmumsr 1.37,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3anuceit Ne 1 - 61 mst Q

Tabmuuer 1.
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T (138)
Q

Tabmuua 1.38: TlpennourutensHbiMu coenuHeHus MU Gopmydbl (1.38) sBisroTcst
coenunennst 138-1 — 138-61, B kxotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.38-1 — 1.38-61 Tabmumpsr 1.38,
TaKUM 00pa30oM, ONPEEIIOTCS 3HAY€HUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

(o)

0

/ /\N
T (1.39)
Q

Tabmuua 1.39: [IpennoururensHbiMu coequHeHUsIME Gopmyiel (1.39) sBisroTes
coequHeHust 1.39-1 — 139-61, B koropeix Q wuMeer 3HAueHUs, YKa3aHHbIE B
cootBercTBytomiei ctpoke Tabmurmpl 1. Coequnenust 1.39-1 — 1.39-61 Tabnuusr 1.39,
TaKUM 00pa3oM, ONPEeSIFOTCS 3HAUeHUEM COOTBETCTBYOMUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

e
N

E | (140)
Q

Tabmuua 1.40: TlpenmoututensHpiMu coenuHeHnsIMU Gopmydsl (1.40) sBrsroTCs

coenunenust 140-1 — 140-61, B koTtopbix (Q wuMeeT 3HAUEHUs, YKa3aHHbIE B

coorBerctBytomei crpoke Tabmuubl 1. Coenunenust 140-1 — 1.40-61 Tabmumsr 140,
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TaKUM 00pa3oM, ONPEIesII0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer! 1.

(141)

Tabmuua 1.41: TlpennoururtensHbiMU coenuHeHUsIMU Gopmydbl (1.41) sBrsroTCS
coenunennst [41-1 — 141-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromei crpoke Tabmumbl 1. Coenunenust 141-1 — 1.41-61 Tabmumer 141,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

TaGmuuer 1.

T (1.42)

Tabnuna 1.42: IlpennourureabHbiMU coenrHeHusiMA Gopmyibl (1.42) siBisitoTCSI
coenunennsi 142-1 — 142-61, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.42-1 — 1.42-61 Tabmunsr 1.42,
TaKUM 00pa30oM, ONPEESIIOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

(143)




64

Tabmuua 1.43: TlpennoututenpHbiMi coeauHeHUsIME (Gopmyisl (1.4) sBsOTCS
coenunenust 143-1 — 143-61, B kotopbix Q wuMeeT 3HAUEHUs, YKAa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 143-1 — 1.43-61 Tabmumsr 143,
TaKUM 00pa3oM, OTIPENEISIFOTCS 3HAUeHHEM COOTBETCTBYIOIUX 3amuceiit Ne 1 - 61 amst Q

Tabmuue 1.

. T (1.44)
Q

Tabmuua 1.44: TlpennouruTtensHbIMU coenuHeHUAME (Gopmydbl (1.44) sBrstoTcs
coenunennst 144-1 — 144-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercrByromeii crpoke TabOmumbl 1. Coenunenust 1.44-1 — 1.44-61 Tabmumer 144,
TaKUM 00pa30oM, ONPEeIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 61 mist Q

TaGmuuer! 1.

cl (145)

|
Q

Tabmuua 1.45: TlpennourutenbHbIMU coenuHEHUIMHU (Gopmydibl (1.45) sBistoTCS
coenunennst 145-1 — 145-61, B xotoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.45-1 — 1.45-61 Tabmumer 145,
TaKUM 00pa30oM, ONPEIESIIOTCS 3HAYeHUEM COOTBETCTBYIOINX 3amuceit Ne 1 - 61 mst Q

Tabmuuer 1.
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cl T (146)
Q

Tabnuua 1.46: TlpennourutensHbiMU coenuHEHUsIMU (hopmydibl (1.46) saBisOTCS
coenunennst 146-1 — 146-61, B xotoppix (Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenubenust 1.46-1 — 1.46-61 Tabmumwsr 1.46,
TaKUM 00pa30oM, ONPENEIIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

cl T (147)
Q

Tabmuua 1.47: [IpennoururensHbIMU coequHeHUAME (opmyibl (1.47) sBisiroTest

coenuneHust 147-1 — 147-61, B xoropeix Q wuMeer 3HaueHUs, YKa3aHHbIE B

cootBercTBytomiei ctpoke Tabmunpl 1. Coenunenus 1.47-1 — 1.47-61 Tabnuubr 147,

TaKUM 00pa3oM, ONPEeSIFOTCS 3HAUeHUEM COOTBETCTBYOMUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

cl (148)

|
Q

Tabmuua 1.48: IlpenmourutensHpiMu coenuHeHUsIMU (Gopmydsl (1.48) sBisroTcs
coenunenust 148-1 — 148-61, B kortoppix Q wuMeeT 3HAYEHUs, YKa3aHHbIE B

coorBercTByromeii crpoke Tabmuubl 1. Coenunenust 148-1 — 1.48-61 Tabmumsr 148,
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TaKUM 00pa3oM, ONPEIesII0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer! 1.

(1.49)

Tabmuua 1.49: TlpennouruTtensHbiMU coenuHeHUsIMU GopmyJiel (1.49) sBistroTes
coenunennst 149-1 — 149-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromei crpoke Tabmumbl 1. Coenunenust 1.49-1 — 1.49-61 Tabmumsr 1.49,
TaKUM 00pa30oM, ONPEIESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

TaGmuuer 1.

T (150)

Tabnuna 1.50: TpennoururenpHbiMu coenrHeHusiMu GopmyJisl (1.50) sBistoTCs
coenunennst 1.50-1 — 1.50-61, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.50-1 — 1.50-61 Tabmumsr 1.50,
TaKUM 00pa30oM, ONPENESSIFOTCS 3HAU€HUEM COOTBETCTBYIOIMX 3anuceit Ne 1 - 61 mst Q

Tabmuuer 1.

(151)
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Tabmuua 1.51: TlpennmourutensHpiMu coenuHeHussMu Gopmydsl (1.51) sBnsroTcs
coenunenust [.51-1 — 151-61, B kotoppix Q wuMeeT 3HAUEHUs, YKAa3aHHbIE B
coorBercrBytoiei crpoke Tabmuubl 1. Coenunenust 1.51-1 — 1.51-61 Tabmumer 151,
TaKUM 00pa3oM, OTIPENeIIOTCS 3HAUeHHEM COOTBETCTBYIOIIMX 3amuceidi Ne 1 - 61 amst Q

Tabmuue 1.

T/ (152)
Q

F

Tabmuua 1.52: TlpennouruTtensHpiMu coenuHeHUAME Gopmydbl (1.52) sBrsroTCst
coenunenust 1.52-1 — 152-61, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmmubl 1. Coenunenust 1.52-1 — 1.52-61 Tabmumer 1.52,
TaKUM 00pa3oM, ONPEIeII0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceit Ne 1 - 61 mst Q

Tabmuuer 1.

'i‘ (53)
Q

F
Tabmuua 1.53: TlpennouruTtensHbiMu coenuHeHUsAMHU Gopmydbl (1.53) sBisroTcs
coenunennst 1.53-1 — 153-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmumbl 1. Coenunenus 1.53-1 — 1.53-61 Tabmumsr 1.53,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYoIUX 3amuceid Ne 1 - 61 mst Q

TaGmuuer 1.
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T (154)
Q

F

Tabmuua 1.54: TlpennouruTtensHbiMU coenuHeHUsIMHU (hopmydbl (1.54) sBisroTcst
coenunennst 1.54-1 — 154-61, B xotoppix Q wuMeeT 3HAYECHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.54-1 — 1.54-61 Tabmuner 1.54,
TaKUM 00pa30oM, ONPEESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

T (1.55)
Q

Tabmuua 1.55: [IpenqnoururensabiMu coequHeHussMu Gopmyiel (1.55) sBsrores
coenunennst 1.55-1 — 1.55-61, B kotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenubenust 1.55-1 — 1.55-61 Tabaumsr 1.55,
TaKUM 00pa3oM, ONPEEISIFOTCS 3HAU€HUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

T (156)
Q
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Tabmuua 1.56: IlpeanoururensHpiMu coenuHeHnaMHU Gopmydsl (1.56) saBnsroTcs
coenunenust 1.56-1 — 156-61, B koTtoppix (Q uMeeT 3HAUEHUs, YKAa3aHHbIE B
coorBercrBytoieit crpoke Tabmuubl 1. Coenunenust 1.56-1 — 1.56-61 Tabmumsr 1.56,
TaKUM 00pa3oM, OTIPENEIAI0TCS 3HAUeHHEM COOTBETCTBYOIIUX 3amucei Ne 1 - 61 amst Q

Tabmuue 1.

T (157)
!

Tabmuua 1.57: TlpennouruTtensHpiMU coenuHeHUsAME Gopmydbl (1.57) sBrstoTcs
coenunenust 1.57-1 — 157-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctBytomeii crpoke Tabmmmbl 1. Coenunenust 1.57-1 — 1.57-61 Tabmumsr 1.57,
TaKUM 00pa3oM, ONPEIeIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

(1.58)

Tabmuua 1.58: TlpennourutensHbiMu coenuHeHUsAME Gopmydbl (1.58) sBisroTcst
coenunennst 1.58-1 — 158-61, B kotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmwmbl 1. Coenunenust 1.58-1 — 1.58-61 Tabmumsr 1.58,
TaKUM 00pa30oM, ONPENEIOTCS 3HAUeHUEM COOTBETCTBYIOINX 3anuceit Ne 1 - 61 mist Q

TaGmuuer 1.



T (159)
Q

F
Tabmuua 1.59: TlpennourutensHbiMu coenuHeHusIMU Gopmydbl (1.59) sBisroTcst
coenunennst 1.59-1 — 159-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.59-1 — 1.59-61 Tabmumsr 1.59,
TaKUM 00pa30oM, ONPENESIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

o)

0

/ N\

T (1.60)
Q

F
Tabmuua 1.60: [IpeanoururensHbIMU coequHeHUAME (opmyibl (1.60) sBisroTCS
coenunennsi 1.60-1 — 1.60-61, B kortopbix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tadmuubl 1. Coenunenuss 1.60-1 — 1.60-61 Tabmumsr 1.60,
TaKUM 00pa3oM, ONPEEISIFOTCS 3HAU€HUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

T (.61)
Q
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Tabmuua 1.61: IlpennoururtensHpiMu coenuHeHussMu Gopmydsl (1.61) sBnsroTcs
coenunenust 1.61-1 — 161-61, B koTtoppix Q wuMeeT 3HAYECHUs, YKa3aHHbIE B
coorBercrBytomiei crpoke Tabmuubl 1. Coenunenust 1.61-1 — 1.61-61 Tabmumer 161,
TaKUM 00pa3oM, OTIPENeIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

(162)

D—Z\

Tabmuua 1.62: TlpenmouruTtensHbIMU coenuHeHUsMHU Gopmydiel (1.62) siBistroTCs
coenunennst 1.62-1 — 162-61, B kortoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTBytomeii crpoke Tabmmmbl 1. Coenunenust 1.62-1 — 1.62-61 Tabmumsr 1.62,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer! 1.

N (163)

Tabmuua 1.63: IlpeanoururtensHpiMu coenuHeHnAMHU Gopmydbl (1.63) sBisrOTCS
coenunennst 1.63-1 — 163-61, B kortoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTBytomeii crpoke Tabmuubl 1. Coenunenust 1.63-1 — 1.63-61 Tabmumsr 1.63,
TaKUM 00pa30oM, ONPEIEIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 61 mst Q

TaGmuuer 1.
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o <
oA
/N
E T/ (1.64)

Tabmuua 1.64: TlpennouruTtenbHbIMU coenuHeHUIMHU hopmydbl (1.64) sBisrOTCS
coenunennst 1.64-1 — 164-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.64-1 — 1.64-61 Tabmumer 1.64,
TaKUM 00pa30oM, ONPENESIIOTCS 3HAYeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

N (1.65)

Tabnuua 1.65: TlpennourutensHbiMu coenuHeHus MU GopmyJibl (1.65) sBisrOTCS
coenunennsi 1.65-1 — 1.65-61, B kxotoppix Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coemunenus 1.65-1 — 1.65-61 Tabmumsr 1.65,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

N (1.66)
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Tabmuua 1.66: IlpennouruTtensHpiMu coenuHeHUsAME Gopmydbl (1.66) sBnsOTCS
coenunenust 1.66-1 — 166-61, B koTtopbix (Q uMeeT 3HAUEHUs, YKa3aHHbIE B
coorBercrBytomieit crpoke Tabmuubl 1. Coenunenust 1.66-1 — 1.66-61 Tabmumsr 1.66,
TaKUM 00pa3oM, OTIPENeIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

T/ (1.67)
Q

Tabmuua 1.67: TlpennourutensHbIMU coenuHeHUAME (Gopmydbl (1.67) sBistoTCS
coenunennst 1.67-1 — 167-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctBytomeii crpoke Tabmumbl 1. Coenunenust 1.67-1 — 1.67-61 Tabmumsr 1.67,
TaKUM 00pa3oM, ONPEIeIIOTCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

T (1.68)
Q

Tabmuua 1.68: IlpennoururenbHbiMU coenuHeHNAMU Gopmyiiel (1.68) sBrsroTCS
coenunennst 1.68-1 — 168-61, B kortoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBercTByromeii crpoke Tabmwmbl 1. Coenunenust 1.68-1 — 1.68-61 Tabmumsr 1.68,
TaKUM 00pa30oM, ONPEEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

TaGmuuer 1.
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(1.69)

Tabmuua 1.69: TlpennouruTtensHbiMU coenuHeHUsAME Gopmydbl (1.69) sBisroTCS
coenunennst 1.69-1 — 169-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.69-1 — 1.69-61 Tabmumer 1.69,
TaKUM 00pa30oM, ONPEEISIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3anuceid Ne 1 - 61 mist Q

Tabmuuer! 1.

T (1.70)
Q

Tabmuua 1.70: TlpennourutensHbiMu coenuHeHus MU Gopmydibl (1.70) sBisiroTCSst
coenunennst 1.70-1 — 170-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmuubl 1. Coenunenust 1.70-1 — 1.70-61 Tabmumsr 1.70,
TaKUM 00pa30oM, ONPENEISIIOTCS 3HAYeHUEM COOTBETCTBYIOIMX 3amuceit Ne 1 - 61 mst Q

Tabmuuer 1.



75

(1.71)

Tabmuua 1.71: TlpennourutensHbiMu coenuHeHUsIMU Gopmydbl (1.71) sBisroTcst
coenunennst 1.71-1 — 171-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.71-1 — 1.71-61 Tabmumer 171,
TaKiM 00pa30oM, ONPEIEIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mst Q

Tabmuuer 1.

O,
}o
0

/ \

N (172)

F | '
Q

Tabmuua 1.72: TlpennourutensHbiMu coenquHeHus MU (opmydibl (1.72) sBisitoTCSst
coenunennst 1.72-1 — 172-61, B xotoppix Q wuMeeT 3HAYEHWs, YKa3aHHbIE B
cootBercTByromeii crpoke Tadmuubl 1. Coenunenus 1.72-1 — 1.72-61 Tabmumsr 1.72,
TaKUM 00pa3oM, ONPEESSIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer 1.

T/ (.73)
Q
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Tabmuua 1.73: TlpennourutensHpiMu coenuHeHussMu Gopmydsl (1.73) sBnsroTcs
coenunenust 1.73-1 — 173-61, B xotoppix QQ wuMeeT 3HAUYE€HUs, YKa3aHHbIE B
coorBercrBytoieit crpoke Tabmuusl 1. Coenunenust 1.73-1 — 1.73-61 Tabmumsr 1.73,
TaKUM 00pa3oM, OTIPENeIAI0TCS 3HAUeHHEM COOTBETCTBYIOIIUX 3amuceii Ne 1 - 61 amst Q

Tabmuue 1.

T (1.74)

Tabmuua 1.74: TlpenmoututenbHbIMU coenuHeHUs MU Gopmydiel (1.74) sBisroTes
coenunenust 1.74-1 — 174-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
coorBerctBytomeii crpoke Tabmmmbl 1. Coenunenust 1.74-1 — 1.74-61 Tabmuner 1.74,
TaKUM 00pa3oM, ONPEIeI0TCS 3HAUeHUEM COOTBETCTBYOIMX 3amuceit Ne 1 - 61 mst Q

Tabmuuer! 1.

(75)

Tabmuua 1.75: TlpeanourutensHbiMu coenuHeHNAMHU Gopmydbl (1.75) sBrsroTes
coenunennst 1.75-1 — 175-61, B xotoppix (Q wuMeeT 3HAUYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.75-1 — 1.75-61 Tabmumsr 1.75,
TaKiM 00pa30oM, ONPEIeIIOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceit Ne 1 - 61 mst Q

Tabmuuer! 1.
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Tabmuua 1.76: TlpennouruTtensHbIMU coenuHeHUAMHU (Gopmydbl (1.76) sBisroTCS
coenunennst 1.76-1 — 176-61, B xotoppix (Q wuMeeT 3HAYEHUs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coenunenust 1.76-1 — 1.76-61 Tabmumsr 1.76,
TaKUM 00pa30M, ONPEIENSIFOTCS 3HAYeHUEM COOTBETCTBYOIUX 3amuceid Ne 1 - 61 mist Q

Tabmuuer! 1.

T (177)
Q

Tabmuua 1.77: TlpennourutensHbiMu coenuHeHUsIMU hopmydbl (1.77) sBistoTcst
coenunennst 1.77-1 — 177-61, B xotoppix (Q wuMeeT 3HAYEHMs, YKa3aHHbIE B
cootBercTByromeii crpoke Tabmumbl 1. Coemunenus 1.77-1 — 1.77-61 Tabmuner 1.77,
TaKUM 00pa30oM, ONPENESIOTCS 3HAYeHUEM COOTBETCTBYoIUX 3amuceid Ne 1 - 61 mist Q
Tabmumwr 1.

CrieKTpOoCKONUYeCKHe JaHHBIE TI0 BEIOpaHHBIM IpuMepam U3 Tadmuir:

Huxe npuBeneHp! n30paHHbIe MOAPOOHBIE PUMEPBI CHHTE3a COSAMHEHUS 001
dopmynst (I) cornacHo uzobperenuro. Cnexrpockonuueckue nanupie H-SIMP-, PC-
SMP- u 1°F-SIMP npuBefeHbl 1711 XAMUYECKUX TIPHMEPOB, ONIUCAHHBIX B IPUBEIEHHBIX
Huke paszaenax (400 M npu 'H-SIMP u 150 MI'y ipu BC-SIMP u 375 MTI'u ipu F-
AMP, pacteopurens CDCl;, CD;0OD wmu de-DMSO, BHyTpeHHMII CTaHAAPT:
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teTpameruiacuinad 6 = 0,00 u./muH.) moaydeHsl Ha npubope Bruker, m yka3zaHHbIE
CUTHAJIbl UMEIOT CJIeNYIOIINe 3HaueHus: br = mupokwuii; s = cunrier, d = ayomner, t =
tpuruiet, dd = aBoitHoit nyoaer, ddd = nyOser aBoitHOrO AyONIETa, M = MYJIBTHILIET, ( =
KBapTeT, KBUHTET = KBUHTET, seXt = CEKCTeT, sept = cenreT, dq = ABOITHOI kBapreT, dt =
ABOIHONM Tpuruier. B ciyuae co cmecsMu auacTepeoMepoB IaHbl JIMOO 3HAYHMBIE
CUTHajJbl O0OOMX JMAacTepeoMepoB, JHOO XapakTepHbI CHIHAJI  OCHOBHOI'O
nuactepeomepa. COKpalleHHs, HCIONb3YeMblE MJIsi XUMHUYECKHUX TPYII, HMEOT,
HanpumMmep, creayromue 3Hadenus: Me = CHs, Et = CH,CH3, t-Hex = C(CH3),CH(CHs)»,
t-Bu = C(CH3)s, n-Bu = Hepa3BeTBJeHHbIH OyTwit, n-Pr = Hepa3BeTBIEHHBIN POMHII, i-

Pr = passerBnennslil nponuin, ¢-Pr = nuknonponui, c-Hex = nukinorekcun.

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

OLIEHKH METOAOM cIucka NukoB AMP.
TpanuionHas unTepnperanus 'H-IMP

ITpumep Ne 1.48-23:
"H-AAMP (400 MHz, DMSO-d°® 8, ppm) 13.13 (bs, 1H), 8.57 (m, 1H), 8.19 (dd, 1H), 7.64-
7.54 (m, 3H), 7.43 (dd, 1H), 4.87 (s, 2H).

ITpumep Ne 1.40-10:
'H-SIMP (400 MHz, CDCI5 8, ppm) 8.12 (d, 1H), 7.80 (dd, 1H), 7.72 (dd, 1H), 7.68 (m,
1H), 7.01 (m, 1H), 6.79 (m, 1H), 4.97 (s, 2H), 3.82 (s, 3H).

ITpumep Ne 1.41-9:
'H-SIMP (400 MHz, CDCls 8, ppm) 8.09 (d, 1H), 7.80 (dd, 1H), 7.66 (m, 1H), 7.07-6.98
(m, 2H), 6.83-6.78 (m, 2H), 4.93 (s, 2H), 4.28 (q, 2H), 1.30 (t, 3H).

ITpumep Ne 1.48-11:

'H-SIMP (400 MHz, , CDCl3 §, ppm) 8.29 (d, 1H), 7.69-7.60 (m, 2H), 7.39 (dd, 1H), 7.31
(m, 1H), 7.10 (m, 1H), 4.98 (s, 2H).

ITpumep Ne 1.40-11:

'H-AMP (400 MHz, CDCl;3 8, ppm) 8.03 (d, 1H), 7.77-7.68 (m, 2H), 7.55 (m, 1H), 7.01
(m, 1H), 6.77 (m, 1H), 4.97 (s, 2H), 3.82 (s, 3H).
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ITpumep Ne 1.46-23:
"H-AAMP (400 MHz, CDCI5 8, ppm) 8.48 (d, 1H), 7.83 (dd, 1H), 7.58 (m, 1H), 7.38 (m,
1H), 7.23 (m, 1H), 7.02 (dd, 1H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.42-9:
'H-SIMP (400 MHz, DMSO-d® §, ppm) 13.12 (bs, 1H), 8.27 (d, 1H), 8.04 (m, 1H), 7.72
(m, 1H), 7.43-7.27 (m, 3H), 4.88 (s, 2H).

ITpumep Ne 1.48-10:
'H-SIMP (400 MHz, DMSO-d° 8, ppm) 13.17 (bs, 1H), 8.36 (d, 1H), 8.18 (dd, 1H), 7.78
(d, 1H), 7.69 (m, 1H), 7.56 (m, 1H), 7.46 (m, 1H), 4.91 (s, 2H).

ITpumep Ne 1.49-9:
'H-IMP (400 MHz, CDCl;s 8, ppm) 8.09 (d, 1H), 7.82 (m, 1H), 7.62 (m, 1H), 7.29 (m,
1H), 7.08 (m, 1H), 7.00 (m, 1H), 4.95 (s, 2H), 3.82 (s, 3H).

ITpumep Ne 1.42-23:

"H-AMP (400 MHz, DMSO-d® 8, ppm) 13.11 (bs, 1H), 8.56 (dd, 1H), 8.19 (dd, 1H), 7.66-
7.60 (m, 2H), 7.38 (m, 1H), 7.23 (m, 1 H), 4.86 (s, 2H).

ITpumep Ne 1.46-10:

'H-IMP (400 MHz, CDCl3 8, ppm) 8.12 (d, 1H), 7.80 (dd, 1H), 7.72 (dd, 1H), 7.63 (dd,
1H), 7.28 (dd, 1H), 7.07 (dd, 1H), 4.97 (s, 2H), 3.82 (s, 3H).

ITpumep Ne 1.47-9:
'H-SIMP (400 MHz, CDCl3 8, ppm) 8.09 (d, 1H), 7.81 (m, 1H), 7.61 (m, 1H), 7.30 (m,
1H), 7.10 (dd, 1H), 7.00 (m, 1H), 4.93 (s, 2H), 4.28 (q, 2H), 1.30 (t, 3H).

ITpumep Ne 1.48-9:
'H-SIMP (400 MHz, DMSO-d® §, ppm) 13.12 (bs, 1H), 8.28 (d, 1H), 8.06 (m, 1H), 7.66
(m, 1H), 7.59 (m, 1H), 7.49 (m, 1 H), 7.34 (m, 1H), 4.86 (s, 2H).

ITpumep Ne 1.40-21:
"H-IMP (400 MHz, CDClI5 §, ppm) 8.48 (m, 1H), 7.83 (m, 1H), 7.62 (m, 1H), 7.38 (m,
1H), 6.97 (m, 1H), 6.73 (m, 1H), 4.95 (s, 2H), 3.81 (s, 3H).

ITpumep Ne 1.46-8:
'H-AMP (400 MHz, CDCl5 §, ppm) 8.26 (d, 1H), 7.68-7.60 (m, 2H), 7.38 (d, 1H), 7.31
(dd, 1H), 7.10 (dd, 1H), 4.95 (s, 2H), 3.82 (s, 3H).
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Merton cricka nukos JAMP

Jannbie 'H-SIMP 1o BeIOpaHHBIM TIpUMEPaM TIPENCTaBJeHbl B BUAE CIUCKOB
nukoB 'H-SIMP. JIis kaxmoro NMKa CHrHaua CHaJana yKasblBaeTcs O-3HaYeHue B 4. Ha
MIIH., a 3aTeM (B KpyIJIbIX CKOOKax) WMHTEHCHBHOCTb curHana. [lapa 3HaueHuWi O-
BEJIMYMHA-UHTEHCUBHOCTb CUTHAJIA PA3JIMYHBIX CUTHAJIBHBIX TUKOB OTAEISAIOTCS APYT OT

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

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

PRI 5

Sn (MHTEeHCUBHOCTbn)

HVHTEeHCUBHOCTD pE3KMX CUTHAJIOB KOpPPENUpPyeT C BBICOTOM CHUTHala B
pacnedatanHoM npumepe crnekrpa AMP B canTuMeTpax U AEMOHCTPUPYET UCTHHHOE
COOTHOULICHHE 3HAYEHUN WHTEHCUBHOCTU CUTHAJIOB. JIJI1 HIMPOKUX CHUTHAJIOB MOTYT
YKa3bIBaTbCsl HECKOJIBKO MUKOB WJIU LIEHTP CUTHAJIA U UX OTHOCUTEJIbHASI MHTEHCUBHOCTD

o CPaBHCHHUIO C HanOoJiee UHTEHCUBHBIM CUTHAJIOM B CIICKTPE.

Jns xanubpoBku xumudeckoro casura 'H-SIMP ucrmonb3yeTcss XMMUYECKMit
CIBUI TETPAMETHJICHJIAaHA W/MJIM PAaCTBOPUTENS, OCOOEHHO B Clydae CIIEKTPOB,
usmeperHbix B JIMCO. Takum o0pa3om, MUK TETPAMETIIICHIAHA MOKET TOSIBJIATHCS B

criuckax mukoB SIMP, HO pU 5TOM 3TO He 00SA3aTEIBHO.

Criucku mukos 'H-SIMP aHanoruunbl knaccudeckum pacredatkam 'H-SIMP u,
TaKUM 00pa3oM, OOBIYHO BKJIFOUAIOT B CeOst BCE MUKH, MEPEYHCICHHBIE B KIACCHUYECKOM

uHTepnperaunu AMP.

Kpome Toro, B knaccuueckux pacredatkax H-SIMP MoryT oToOpaskaThCs
CUTHAJIBI PACTBOPUTEJNS], CUTHAJIBI OT CTEPEOU30MEPOB LENIEBbIX COCIMHEHUN, KOTOPBIE

TaKXKe SBIISFOTCS MPEIMETOM H300pETeHUS, /HITH MUKU OT IPUMECEH.

[Tpu yka3aHUU CUTHAJIOB COEIUHEHHH B I€JIbTa-AHAaNa30He PACTBOPHUTENCH U/ UIH

1
BOIBI B Hamux cruckax H-AMP npuBonsaTcs MUKHA OOBIMHBIX MHKOB PACTBOPHUTENS,
Hanpumep, muku u3 JIMCO B IMCO-Ds 1 nuk BOIbI, 115l KOTOPBIX B CPEIHEM OOBIMHO

XapaKTEPHa BbICOKAss HHTCHCUBHOCTD.

[Tuku cTepeon3oMepoB LENEBbIX COSTUHEHUN W/WIIN NMUKU IpuMeceil 0OBIYHO B
CpeIHEM UMEIOT MEHBIIYI0 HHTEHCHBHOCTD, Y€M IHKH LIeJIEBbIX COeANHEHHH (Hanpumep,

¢ yucToroit >90%).
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Takme crepeom3oMepbl W/WIM TPUMECH MOTYT OBITh THIWYHBIMH IS
KOHKPETHOT'O NPOU3BOACTBEHHOrO mpouecca. Takum o0pa3oM, UX MUKH MOTYT TIOMOYb
UICHTU(QHULHUPOBATh BOCHPOHM3BEIEHUE HAIIEro MPOU3BOJICTBEHHOIO Ipolecca C

UCTIOJIb30BaHHEM "OTIIEYaTKOB MOOOUYHBIX MPOAYKTOB".

Criemanuct, KOTOpPbIN OmpenenseT NMUKU LEJeBbIX COeAMHEHUN H3BECTHBIMU
metonamu (MestreC, mopenupoBanue ACD, a Takke C MOMOIIBI SMIUPUYECKH
OLCHCHHBIX OXUIOACMbIX 3HaquHfI), MOXKET, IpU HeO6XOI[I/IMOCTI/I, BBIACIIUTh IMUKU
LECJIEBBIX COG,I[I/IHGHI/II\/JI, HCIIOJIb3Ys, IpU HeO6XOI[I/IMOCTI/I, JOIIOJIHUTCIIBHBIC (bl/l.l'lepr
UHTEHCUBHOCTH. Y Ka3aHHOE BBIACJICHUE CXOKE C BBIACIICHUEM ITNUKOB, UCITOJIb3YEMbIM B

knaccuueckoil uarepnperanuu "H-SIMP.

IMonpobuas undpopmaimst o crnuckax 'H-SIMP npusemena B base maHHBIX

Research Disclosure (Coobmenmnii 06 Mccnenosannn) Homep 564025.

1.42-21: 'H-5IMP(300.1 MHz, ds-DMSO):

5= 8.3372 (3.4); 8.3321 (3.8); 8.3217 (3.7); 8.3165 (3.7); 8.1434 (3.4); 8.1382 (3.5); 8.1166
(4.0); 8.1114 (3.6); 7.4975 (3.5); 7.4819 (3.4); 7.4707 (3.2); 7.4551 (3.2); 7.3257 (1.0); 7.3040
(1.3); 7.2971 (2.5); 7.2873 (1.6); 7.2758 (2.9); 7.2687 (1.8); 7.2558 (1.8); 7.2473 (3.1); 7.2204
(1.3); 7.2120 (1.4); 7.1177 (1.2); 7.1113 (1.1); 7.0898 (2.1); 7.0827 (1.9); 7.0612 (1.0); 7.0543
(0.9); 6.1573 (7.7); 6.1549 (7.6); 4.2434 (16.0); 3.3479 (7.2); 2.5143 (8.6); 2.5085 (16.9);
2.5026 (22.3); 2.4968 (15.6); 2.0758 (0.5); -0.0004 (6.7)

1.11-14: 'H-SIMP(300.1 MHz, d-DMSO):

&= 8.5456 (2.9); 8.5426 (2.9); 8.3730 (1.6); 8.3659 (1.5); 8.3439 (1.9); 8.3369 (1.8); 7.8522 (2.9);
7.8234 (2.6), 7.4192 (2.7); 74121 (1.2), 7.4010 (3.2); 7.3897 (4.1); 7.3791 (1.6); 7.3716 (3.8);
72491 (3.8); 7.2194 (6.6); 7.1966 (1.1), 7.1897 (2.8); 6.3748 (0.5); 6.3631 (11.2); 5.0622 (0.3),
49262 (12.9), 4.8034 (0.3); 4.2265 (2.1); 4.2028 (6.7); 4.1791 (6.8); 4.1554 (2.2); 3.3344 (61.8);
33114 (0.5); 2.7281 (0.5); 2.5140 (26.6); 2.5082 (52.6); 2.5023 (69.6); 2.4964 (48.2); 2.2721
(0.4); 1.2416 (7.6); 1.2179 (16.0); 1.1942 (7.5); 1.1646 (0.6); -0.0004 (10.5); -0.0114 (0.3)

1.5-8: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 8.2092 (4.5); 8.2005 (4.6); 7.6852 (2.3); 7.6759 (2.2); 7.6566 (3.6); 7.6473 (3.5); 7.5674
(6.0); 7.5571 (1.8); 7.5499 (1.7); 7.5388 (4.6); 7.5239 (1.2); 7.5056 (2.0); 7.4810 (2.7); 7.4756
(2.4); 7.4559 (1.8); 7.4504 (1.4); 7.3478 (2.4); 7.3223 (4.2); 7.2972 (1.8); 7.2843 (2.3); 7.2557
(1.5); 6.3824 (0.8); 6.3719 (9.9); 5.0349 (0.5); 4.9001 (15.2); 4.7987 (0.5); 4.2224 (2.3);
4.1987 (7.1); 4.1751 (7.3); 4.1514 (2.6); 3.3277 (9.4); 2.5083 (10.3); 2.5028 (13.1); 2.4975
(9.5); 1.2345 (7.8); 1.2109 (16.0); 1.1872 (7.6); 1.1728 (0.8); -0.0003 (6.3)

1.2-22: 'H-SIMP(300.1 MHz, d-DMSO);

5= 8.3435 (1.9); 8.3403 (2.4); 8.3281 (2.0); 8.3249 (2.5); 7.9688 (1.3); 7.9641 (1.3); 7.9409 (1.8);
7.9362 (2.7), 7.9314 (1.4); 7.9083 (1.6); 7.9036 (1.4); 7.6276 (1.5), 7.6147 (1.9); 7.6123 (1.7);
7.5996 (2.6); 7.5870 (1.5); 7.5845 (1.4), 7.5717 (1.1); 7.3497 (0.9), 7.3369 (6.3); 7.3280 (6.2);
73221 (3.5); 7.3172 (5.0); 7.3149 (5.3); 7.3054 (1.6); 7.1946 (3.9), 7.1867 (3.8); 7.1786 (2.6);
7.1746 (3.7), 7.1697 (1.8); 7.1662 (1.8); 7.1623 (2.4); 6.3947 (0.6); 6.3761 (11.4); 4.9851 (0.6),
48438 (13.7), 4.7686 (0.6); 4.1930 (2.1); 4.1693 (6.7); 4.1456 (6.8); 4.1339 (0.6); 4.1220 (2.2),
4.1101 (0.4), 3.3389 (44.8); 2.5148 (3.5); 2.5090 (6.8); 2.5031 (8.8); 2.4971 (6.0); 2.4913 (2.8),
2.0757 (8.0); 1.2091 (7.6); 1.1855 (16.0); 1.1618 (7.6); 1.1360 (0.4); -0.0002 (3.6)
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1.12-21: 'H-IMP(300.1 MHz, ds-DMSO):

&= 15.5054 (0.4); 12.9763 (0.6); 12.9449 (1.1); 12.9195 (0.9); 12.8811 (0.5); 8.4995 (3.0);
8.4946 (3.4); 8.4842 (3.7); 8.4791 (3.7); 8.1697 (3.2); 8.1652 (3.5); 8.1435 (3.8); 8.1383 (3.9);
7.7033 (0.4); 7.6105 (3.3); 7.5948 (3.3); 7.5837 (3.3); 7.5678 (3.4); 7.5365 (0.4); 7.5247 (0.4);
7.3525 (0.4); 7.3239 (0.7); 7.2830 (0.6); 7.2255 (0.6); 7.1947 (16.0); 7.1759 (8.4); 7.1663
(9.2); 7.1380 (1.4); 6.9698 (0.4); 6.9579 (0.4); 6.3327 (11.6); 4.9284 (0.4); 4.7217 (14.4),
3.4471 (0.4); 3.3684 (0.6); 3.3255 (9.9); 3.2271 (3.1); 2.9066 (2.7); 2.7281 (0.7); 2.5961 (0.4);
2.5067 (100.7); 2.5011 (130.6); 2.4956 (93.2); 2.2712 (0.8); 2.0752 (0.6); 1.2385 (0.6); 1.1597
(0.5); 0.9752 (0.4); 0.0510 (0.4); -0.0005 (48.7)

1.24-22: 'H-5IMP(300.1 MHz, de-DMSO):

&= 8.1138 (4.4); 8.0985 (4.7); 7.9365 (2.0); 7.9329 (2.1); 7.9039 (3.7); 7.8752 (2.3); 7.8715
(2.3); 7.4864 (2.0); 7.4719 (3.0); 7.4588 (3.7); 7.4442 (2.6); 7.4313 (1.8); 7.3592 (1.7); 7.3540
(2.2); 7.3268 (4.9); 7.3219 (5.3); 7.3018 (4.3); 7.2961 (5.9); 6.9954 (3.1); 6.9707 (5.2); 6.9457
(2.5); 6.9012 (5.2); 6.8740 (4.7); 6.1585 (14.0); 4.7393 (16.0); 3.5289 (0.5); 3.3408 (3.4);
3.2903 (37.7); 2.5074 (15.3); 2.5020 (20.0); 2.4969 (15.3); 2.0744 (0.9); -0.0002 (1.0)

1.6-21; 'H-IMP(300.1 MHz, de-DMSO):

5= 8.3447 (3.7); 8.3402 (3.8); 8.3293 (4.0); 8.3248 (3.8); 8.1526 (3.6); 8.1481 (3.5); 8.1258
(4.0); 8.1213 (3.6); 7.5192 (3.3); 7.5036 (3.3); 7.4924 (3.2); 7.4768 (3.0); 7.4381 (1.0); 7.4322
(1.0); 7.4135 (2.0); 7.4092 (2.0); 7.3873 (2.4); 7.3694 (1.4); 7.3630 (1.3); 7.2733 (1.4); 7.2681
(1.5); 7.2482 (3.1); 7.2432 (3.2); 7.2233 (3.1); 7.2142 (3.8); 7.2015 (4.1); 7.1762 (6.6); 7.1499
(3.6); 6.3253 (8.5); 4.7575 (16.0); 3.3461 (1.4); 2.5034 (12.4); 2.0755 (1.2); 1.7576 (0.6); -
0.0003 (0.4)

1.23-14: 'H-5IMP(400.2 MHz, ds-DMSO):

5= 8.4575 (2.8); 8.4558 (2.8); 8.4539 (2.8); 8.4519 (2.8); 8.3304 (1.6); 8.3244 (1.6); 8.3082
(1.8); 8.3025 (1.7); 7.7721 (2.9); 7.7505 (2.7); 7.4234 (1.1); 7.4192 (1.3); 7.4026 (1.8); 7.4003
(2.1); 7.3842 (1.3); 7.3798 (2.0); 7.3758 (2.6); 7.3716 (2.2); 7.3570 (3.0); 7.3529 (2.2); 7.0406
(1.6); 7.0387 (1.7); 7.0220 (3.0); 7.0200 (3.0); 7.0034 (1.4); 7.0014 (1.4); 6.9633 (3.0); 6.9428
(2.8); 6.2286 (0.5); 6.2144 (11.4); 5.0632 (0.5); 4.9284 (13.4); 4.8102 (0.5); 4.2258 (2.1);
4.2080 (6.7); 4.1903 (6.8); 4.1725 (2.2); 3.3416 (38.1); 3.3183 (3.3); 3.2844 (24.0); 2.5133
(7.3); 2.5089 (15.3); 2.5044 (20.8); 2.4999 (14.9); 2.4955 (6.9); 1.2428 (7.6); 1.2251 (16.0);
1.2073 (7.4); 1.1905 (0.4); 1.1728 (0.7); 0.0009 (1.1)

1.41-22: 'H-IMP(300.1 MHz, ds-DMSO):

&= 8.1878 (2.6); 8.1728 (2.6); 7.9933 (1.3); 7.9887 (1.3); 7.9655 (1.7); 7.9602 (2.2); 7.9547
(1.4); 7.9315 (1.6); 7.9269 (1.4); 7.5533 (1.4); 7.5408 (1.8); 7.5380 (1.7); 7.5255 (2.6); 7.5131
(1.4); 7.5103 (1.5); 7.4978 (1.2); 7.4830 (1.0); 7.4613 (1.1); 7.4543 (2.0); 7.4328 (2.1); 7.4259
(1.3); 7.4042 (1.1); 7.3083 (1.0); 7.2999 (1.1); 7.2771 (1.3); 7.2717 (1.6); 7.2693 (1.6); 7.2642
(1.4), 7.2414 (1.1); 7.2330 (1.1); 7.1758 (1.0); 7.1733 (1.0); 7.1669 (0.9); 7.1454 (1.7); 7.1383
(1.6); 7.1193 (0.8); 7.1167 (0.8); 7.1105 (0.7); 6.4109 (0.4); 6.3912 (8.5); 5.0077 (0.4); 4.8649
(13.6); 4.7766 (0.5); 4.2007 (2.1); 4.1770 (6.8); 4.1534 (6.9); 4.1297 (2.3); 3.3449 (1.4);
2.5177 (1.9); 2.5119 (3.8); 2.5060 (5.0); 2.5002 (3.5); 2.0799 (3.4); 1.2166 (7.6); 1.1929
(16.0); 1.1823 (0.8); 1.1692 (7.4); 1.1584 (0.8); 1.1346 (0.3); -0.0004 (1.8)
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1.41-14: 'H-IMP(300.1 MHz, ds-DMSO):

5= 8.4990 (2.6); 8.4963 (2.7); 8.4940 (2.7); 8.4911 (2.8); 8.3642 (1.5); 8.3574 (1.4); 8.3352
(1.7); 8.3279 (1.6); 7.8976 (2.7); 7.8685 (2.5); 7.5979 (0.9); 7.5760 (1.1); 7.5695 (2.0); 7.5478
(2.0); 7.5413 (1.2); 7.5195 (1.0); 7.3505 (1.0); 7.3419 (1.0); 7.3188 (1.2); 7.3152 (1.4); 7.3106
(1.5); 7.2840 (0.9); 7.2756 (1.0); 7.2177 (0.9); 7.2114 (0.8); 7.1917 (1.6); 7.1822 (1.5); 7.1611
(0.8); 7.1547 (0.7); 6.4315 (0.7); 6.4205 (11.2); 5.0926 (0.5); 4.9571 (12.4); 4.8118 (0.6);
42367 (2.0); 42130 (6.5); 4.1893 (6.6); 4.1657 (2.2); 4.1280 (0.4); 3.3240 (4.7);, 2.5141 (11.9);
2.5082 (23.5); 2.5022 (31.3); 2.4963 (21.5); 2.4904 (9.8); 2.0757 (9.1); 1.2453 (7.5); 1.2216
(16.0); 1.1979 (7.3); 1.1693 (0.7); 1.1456 (0.4); 0.0104 (0.4); -0.0004 (11.2); -0.0116 (0.3)

1.11-22: 'H-5IMP(300.1 MHz, ds-DMSO):

&= 8.3368 (1.7); 8.3331 (2.4); 8.3213 (1.9); 8.3180 (2.5); 7.9788 (1.3); 7.9742 (1.3); 7.9510
(1.7); 7.9462 (2.6); 7.9414 (1.4); 7.9182 (1.5); 7.9135 (1.4); 7.6278 (1.4); 7.6150 (1.8); 7.6126
(1.7); 7.5998 (2.5); 7.5872 (1.4); 7.5848 (1.5); 7.5720 (1.1); 7.2671 (1.6); 7.2589 (0.8); 7.2483
(2.3); 7.2369 (5.0); 7.2267 (1.6); 7.2184 (4.7); 7.2060 (4.9); 7.1978 (1.1); 7.1840 (1.4); 7.1767
(5.9); 7.1689 (1.2); 7.1544 (0.8); 7.1467 (1.8); 6.3782 (11.2); 5.7578 (10.2); 4.8404 (13.9);
4.1922 (2.1); 4.1685 (6.7); 4.1448 (6.8); 4.1211 (2.2); 4.0179 (0.3); 3.3240 (2.2); 2.5146 (1.9);
2.5087 (3.7); 2.5028 (4.9); 2.4968 (3.4); 2.4910 (1.5); 1.9891 (1.4); 1.2087 (7.6); 1.1982 (0.9);
1.1850 (16.0); 1.1746 (1.3); 1.1613 (7.4); 1.1509 (0.6); -0.0004 (3.9)

1.12-22: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 8.3144 (3.5); 8.3029 (3.6); 7.9451 (1.6); 7.9422 (1.6); 7.9209 (3.2); 7.8997 (1.9); 7.8967
(1.8); 7.5904 (1.7); 7.5804 (2.5); 7.5695 (3.0); 7.5595 (2.1); 7.5487 (1.4); 7.2351 (2.4); 7.2293
(1.4); 7.2209 (3.6); 7.2129 (6.3); 7.2054 (2.6); 7.1991 (5.7); 7.1836 (6.0); 7.1615 (7.8); 7.1444
(1.4), 7.1394 (2.7); 6.1991 (11.9); 4.2853 (16.0); 2.5098 (4.8); 2.5056 (6.2); 2.5015 (4.6);
2.0785 (10.6); 0.0002 (1.5)

1.11-10: 'H-sIMP(400.2 MHz, ds-DMSO):

&= 8.2538 (4.3); 8.2474 (4.3); 8.1011 (2.9); 8.0945 (2.6); 8.0793 (3.1); 8.0727 (3.0); 7.6393
(4.4), 7.6175 (4.1); 7.3475 (2.8); 7.3421 (1.4); 7.3338 (3.4); 7.3254 (4.4), 7.3173 (1.8); 7.3118
(3.9); 7.3045 (0.6); 7.2251 (4.0); 7.2198 (1.3); 7.2029 (6.7); 7.1857 (1.2); 7.1807 (2.9); 6.3166
(0.5); 6.3048 (11.0); 5.0268 (0.4); 4.8903 (14.2); 4.7943 (0.5); 4.2076 (2.2); 4.1899 (6.9);
4.1722 (7.0); 4.1544 (2.3); 4.1441 (0.3); 3.3352 (14.4), 2.5112 (13.1); 2.5070 (25.8); 2.5026
(34.3); 2.4982 (24.7); 2.4939 (11.8); 1.2278 (7.8); 1.2100 (16.0); 1.1923 (7.6); 1.1696 (0.6);
0.0082 (0.5); 0.0001 (10.5); -0.0081 (0.4)

1.1-11: 'H-SIMP(400.0 MHz, CDCI3):

&= 8.1153 (1.4); 8.1128 (1.2); 8.1095 (1.7); 8.1065 (1.4); 7.4279 (1.3); 7.4213 (1.7); 7.4199
(1.7), 7.4173 (1.5); 7.4109 (1.6); 7.4082 (1.7); 7.4051 (2.7); 7.3393 (0.6); 7.3319 (3.1); 7.3279
(3.1); 7.3216 (1.2); 7.3180 (1.1); 7.3137 (2.1); 7.3120 (1.8); 7.3050 (0.6); 7.3009 (0.7); 7.2604
(12.1); 7.2548 (2.4); 7.2505 (2.5); 7.2451 (0.8); 7.2435 (0.8); 7.2410 (0.7); 7.2382 (1.0);
7.2359 (1.1); 7.2304 (1.4); 6.0633 (6.4); 4.9153 (9.2); 3.8159 (16.0); -0.0002 (7.2)

1.5-21; 'H-IMP(300.1 MHz, de-DMSO):

&= 8.3350 (2.8); 8.3299 (3.1); 8.3194 (3.1); 8.3143 (3.0); 8.1596 (2.9); 8.1544 (2.9); 8.1327
(3.3); 8.1276 (3.0); 7.5174 (3.0); 7.5018 (2.8); 7.4906 (2.7); 7.4750 (2.7); 7.4400 (0.5); 7.4335
(0.6); 7.4222 (0.6); 7.4155 (1.1); 7.4105 (1.1); 7.4059 (0.9); 7.3982 (0.9); 7.3949 (0.9); 7.3889
(1.5); 7.3818 (0.9); 7.3709 (0.7); 7.3640 (0.8); 7.2765 (0.7); 7.2710 (0.8); 7.2516 (1.8); 7.2457
(2.0); 7.2270 (1.4); 7.2209 (1.6); 7.2094 (2.2); 7.2038 (2.7); 7.2004 (2.1); 7.1800 (4.0); 7.1759
(4.2); 7.1543 (1.1); 7.1502 (1.6); 6.3690 (0.4); 6.3488 (6.3); 6.3459 (6.2); 4.9848 (0.6); 4.8461
(13.6); 4.7678 (0.7); 4.1918 (2.1); 4.1681 (6.7); 4.1444 (6.8); 4.1207 (2.2); 4.1125 (0.5);
3.3244 (42.1); 2.7273 (0.4); 2.5132 (22.9); 2.5072 (45.4); 2.5013 (60.5); 2.4954 (42.2); 2.4897
(19.8); 2.2712 (0.4); 2.0746 (1.1); 1.2160 (7.6); 1.1923 (16.0); 1.1686 (7.4); 1.1401 (0.5); -
0.0004 (7.2)
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1.5-22: TH-SIMP(300.1 MHz, ds-DMSO):

&= 8.1801 (1.7); 8.1767 (2.4); 8.1732 (1.9); 8.1646 (1.9); 8.1615 (2.5); 7.9767 (1.3); 7.9721
(1.3); 7.9490 (1.6); 7.9438 (2.2); 7.9382 (1.4); 7.9151 (1.5); 7.9104 (1.4); 7.5437 (1.4); 7.5312
(1.8); 7.5282 (1.6); 7.5158 (2.5); 7.5035 (1.4); 7.5005 (1.4); 7.4881 (1.1); 7.4641 (0.5); 7.4581
(0.6); 7.4463 (0.6); 7.4397 (1.2); 7.4332 (1.0); 7.4216 (0.9); 7.4153 (1.2); 7.4124 (1.4); 7.4060
(1.0); 7.3940 (0.9); 7.3886 (1.6); 7.3837 (1.1); 7.3641 (2.2); 7.3583 (2.0); 7.3390 (1.5); 7.3330
(1.2); 7.2463 (1.8); 7.2428 (2.0); 7.2213 (2.5); 7.2179 (2.7); 7.2026 (1.7); 7.1998 (1.5); 7.1965
(1.5); 7.1926 (1.3); 7.1751 (1.4); 7.1720 (1.3); 7.1672 (1.6); 7.1643 (1.4); 7.1393 (1.2); 7.1366
(1.1); 6.3820 (7.6); 5.0079 (0.4); 4.8655 (13.5); 4.7763 (0.4); 4.2018 (2.1); 4.1781 (6.7);
4.1544 (6.8); 4.1308 (2.2); 3.3377 (5.7); 2.5160 (2.1); 2.5101 (4.2); 2.5042 (5.6); 2.4982 (3.9);
2.4925 (1.8); 2.0768 (5.3); 1.2170 (7.6); 1.1934 (16.0); 1.1826 (0.7); 1.1697 (7.3); 1.1586
(0.7); -0.0004 (0.5)

1.6-22; 'H-IMP(300.1 MHz, de-DMSO):

&= 12.9728 (0.5); 8.1832 (4.0); 8.1684 (4.1); 7.9660 (2.0); 7.9614 (2.1); 7.9383 (2.6); 7.9329
(3.6); 7.9276 (2.3); 7.9044 (2.4); 7.8999 (2.2); 7.5435 (2.2); 7.5310 (2.8); 7.5281 (2.7); 7.5157
(4.0); 7.5034 (2.2); 7.5004 (2.3); 7.4880 (1.8); 7.4605 (0.8); 7.4545 (1.0); 7.4425 (0.9); 7.4361
(2.0); 7.4295 (1.8); 7.4089 (2.2); 7.4024 (1.5); 7.3907 (1.2); 7.3844 (1.5); 7.3790 (1.6); 7.3731
(1.6); 7.3537 (3.4); 7.3479 (3.3); 7.3286 (2.3); 7.3225 (2.0); 7.2420 (2.8); 7.2386 (3.4); 7.2169
(3.9); 7.2136 (4.7); 7.2020 (2.7); 7.1920 (2.0); 7.1883 (2.1); 7.1745 (2.2); 7.1715 (2.2); 7.1665
(2.8); 7.1386 (2.0); 6.3478 (11.1); 4.7603 (16.0); 3.3199 (2.1); 2.7271 (0.3); 2.5130 (20.9);
2.5071 (41.5); 2.5011 (55.4); 2.4952 (38.6); 2.4894 (18.0); 2.2706 (0.4); 2.0738 (2.0); -0.0003
(5.4)

1.23-10: 'H-sIMP(400.2 MHz, ds-DMSO):

&= 8.1303 (3.3); 8.1290 (3.2); 8.1237 (3.9); 8.1225 (3.6); 8.0492 (3.0); 8.0427 (2.4); 8.0273
(3.1); 8.0208 (2.9); 7.5675 (3.6); 7.5664 (3.5); 7.5456 (3.2); 7.5444 (3.3); 7.4020 (1.0); 7.3977
(1.2); 7.3831 (1.4); 7.3813 (1.6); 7.3790 (1.7); 7.3771 (1.6); 7.3628 (1.2); 7.3584 (1.4); 7.3385
(2.2); 7.3343 (2.0); 7.3198 (2.6); 7.3156 (2.1); 7.0213 (1.4); 7.0190 (1.5); 7.0027 (2.6); 7.0004
(2.7); 6.9840 (1.3); 6.9817 (1.3); 6.9482 (2.5); 6.9274 (2.3); 6.1517 (0.5); 6.1367 (11.4);
5.0266 (0.4); 4.8921 (12.1); 4.8003 (0.4); 4.2161 (1.9); 4.1983 (6.3); 4.1806 (6.4); 4.1628
(2.0); 3.3382 (148.2); 3.3143 (12.7); 3.3101 (24.1); 2.5254 (0.4); 2.5120 (12.9); 2.5076 (27.4);
2.5030 (37.7), 2.4985 (26.6); 2.4939 (12.3); 2.0763 (2.8); 1.2356 (7.4); 1.2179 (16.0); 1.2001
(7.3); 1.1940 (0.5); 1.1761 (0.6); 0.0005 (0.7)

1.41-10: 'H-5IMP(300.1 MHz, de-DMSO):

&= 8.1671 (3.6); 8.1602 (4.2); 8.0882 (2.9); 8.0795 (2.3); 8.0589 (3.2); 8.0503 (2.8); 7.7014
(4.0); 7.6707 (3.4); 7.5587 (0.9); 7.5366 (1.2); 7.5301 (2.0); 7.5084 (2.1); 7.5017 (1.3); 7.4799
(1.1); 7.3214 (1.0); 7.3127 (1.1); 7.2860 (1.4); 7.2816 (1.5); 7.2549 (1.1); 7.2465 (1.0); 7.1983
(0.9); 7.1918 (0.9); 7.1725 (1.7); 7.1636 (1.4); 7.1421 (0.7); 7.1345 (0.6); 6.3381 (10.9);
4.9198 (13.2); 4.8011 (0.3); 4.2272 (2.1); 4.2035 (6.7); 4.1798 (6.8); 4.1561 (2.2); 3.4209
(0.4); 3.3202 (563.2); 3.2970 (3.1); 3.2259 (0.3); 2.7329 (0.6); 2.7268 (0.8); 2.5126 (53.3);
2.5067 (105.1); 2.5008 (139.0); 2.4949 (95.5); 2.4891 (44.0); 2.2771 (0.6); 2.2708 (0.8);
2.2652 (0.6); 1.2376 (7.7); 1.2140 (16.0); 1.1903 (7.4); 1.1729 (0.5); 0.0105 (2.1); -0.0005
(55.6), -0.0115 (2.1)

1.41-21: 'H-5IMP(300.1 MHz, ds-DMSO):

5= 8.3476 (2.8); 8.3425 (3.1); 8.3321 (3.1); 8.3269 (3.0); 8.1675 (2.9); 8.1624 (2.9); 8.1407
(3.4); 8.1355 (3.0); 7.5263 (3.0); 7.5107 (2.9); 7.4995 (2.8); 7.4838 (2.7); 7.3621 (0.8); 7.3406
(1.0); 7.3334 (1.9); 7.3118 (2.1); 7.3059 (1.9); 7.2988 (1.2); 7.2832 (1.2); 7.2760 (1.3); 7.2709
(1.4), 7.2679 (1.5); 7.2631 (1.2); 7.2402 (1.0); 7.2318 (1.0); 7.1401 (0.9); 7.1372 (0.9); 7.1316
(0.8); 7.1117 (1.5); 7.1092 (1.5); 7.1028 (1.4); 7.0835 (0.7); 7.0805 (0.7); 7.0749 (0.6); 6.3704
(0.3); 6.3530 (6.2); 6.3505 (6.2); 4.9827 (0.5); 4.8441 (12.9); 4.7657 (0.6); 4.1901 (2.0);
4.1664 (6.5); 4.1427 (6.6); 4.1190 (2.1); 3.3198 (21.6); 2.5133 (9.7); 2.5074 (19.2); 2.5014
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(25.7); 2.4954 (17.7), 2.4896 (8.2); 2.0744 (0.9); 1.2143 (7.5), 1.1906 (16.0); 1.1669 (7.3);
1.1398 (0.4); -0.0004 (8.9)

1.23-8: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 8.1270 (3.4); 8.1259 (3.7); 8.1203 (3.8); 8.1191 (3.5); 7.5884 (2.1); 7.5814 (2.0); 7.5668
(3.7); 7.5599 (3.8); 7.5163 (4.8); 7.5149 (4.6); 7.4949 (2.7); 7.4934 (2.7); 7.4878 (1.2); 7.4834
(1.2); 7.4688 (1.6); 7.4669 (1.7); 7.4647 (1.8); 7.4628 (1.6); 7.4482 (1.3); 7.4439 (1.4); 7.3845
(2.2); 7.3802 (2.2); 7.3657 (2.7); 7.3615 (2.3); 7.0873 (1.5); 7.0851 (1.6); 7.0685 (2.7); 7.0663
(2.9); 7.0499 (1.3); 7.0477 (1.4); 7.0383 (2.7); 7.0173 (2.4); 6.1856 (0.6); 6.1715 (12.7);
5.0137 (0.5); 4.8795 (12.9); 4.7976 (0.5); 4.2129 (2.1); 4.1952 (6.6); 4.1774 (6.7); 4.1597
(2.1); 4.1506 (0.3); 3.4025 (23.8); 3.3319 (18.3); 2.5110 (2.5); 2.5066 (5.3); 2.5020 (7.2);
2.4975 (5.1); 2.4930 (2.4); 2.0756 (2.4); 1.2318 (7.6); 1.2140 (16.0); 1.1963 (7.4); 1.1758
(0.7); 1.1580 (0.3); -0.0011 (4.8)

1.20-22: 'H-5IMP(300.1 MHz, de-DMSO):

5= 8.3287 (4.4); 8.3166 (5.1); 7.9897 (2.1); 7.9614 (3.8); 7.9573 (4.1); 7.9290 (2.6); 7.6341
(1.6); 7.6191 (3.0); 7.6131 (2.7); 7.6065 (3.7); 7.5939 (3.1); 7.5918 (3.0); 7.5791 (2.2); 7.4206
(6.9); 7.4141 (7.2); 7.3924 (10.5); 7.3851 (8.5); 7.2254 (9.2); 7.2185 (9.1); 7.1970 (8.3);
7.1900 (6.5); 6.4484 (0.6); 6.4300 (10.3); 6.4217 (8.0); 4.9922 (0.7); 4.8496 (16.0); 4.8433
(14.3); 47710 (0.8); 4.1937 (2.4); 4.1862 (2.2); 4.1702 (7.2); 4.1625 (6.1); 4.1466 (7.7),
4.1388 (6.4); 4.1231 (3.2); 4.0886 (0.4); 3.3481 (16.9); 3.3400 (13.8); 3.3249 (3.2); 2.5012
(9.7); 2.0795 (1.4); 2.0710 (1.0); 1.2092 (7.4); 1.2011 (6.4); 1.1856 (15.6); 1.1775 (12.8);
1.1618 (8.9); 1.1541 (7.1)

1.23-21: 'H-5IMP(300.1 MHz, ds-DMSO):

&= 8.2225 (3.2); 8.2176 (3.8); 8.2070 (3.5); 8.2021 (3.7); 8.1436 (3.3); 8.1387 (3.4); 8.1169
(3.6); 8.1120 (3.5); 7.4414 (3.0); 7.4257 (3.0); 7.4147 (3.0); 7.3990 (2.7); 7.3395 (1.3); 7.3342
(1.6); 7.3093 (3.0); 7.2793 (4.0); 7.2737 (3.2); 7.2533 (3.6); 7.2485 (3.1); 6.9702 (2.4); 6.9453
(3.9); 6.9203 (1.9); 6.8943 (4.0); 6.8669 (3.5); 6.1814 (0.7); 6.1600 (11.1); 4.9553 (0.6);
4.8181 (15.5); 4.7666 (0.8); 4.1908 (2.4); 4.1671 (7.3); 4.1434 (7.4); 4.1198 (2.6); 3.3970
(0.6); 3.3346 (59.4); 3.3116 (4.8); 2.5069 (14.4); 2.5015 (18.3); 2.4964 (14.4); 1.2209 (8.0);
1.1973 (16.0); 1.1736 (7.7); 1.1426 (0.5); -0.0002 (1.3)

1.3-21: 'H-SIMP(400.1 MHz, ds-DMSO):

8= 8.4942 (5.3); 8.4903 (5.5); 8.4825 (5.7); 8.4786 (5.4); 8.1566 (5.4); 8.1527 (5.3); 8.1364
(6.0); 8.1325 (5.6); 7.5986 (5.5); 7.5869 (5.3); 7.5784 (5.1); 7.5667 (5.0); 7.3167 (11.2);
7.3086 (12.6); 7.3007 (12.7); 7.2910 (1.7); 7.2742 (0.4); 7.1717 (1.0); 7.1611 (6.6); 7.1540
(6.0); 7.1508 (5.0); 7.1471 (4.9); 7.1448 (5.4); 7.1371 (5.0); 7.1265 (0.6); 6.3294 (16.0);
4.7287 (14.3);, 3.3374 (1.3); 2.5112 (7.9); 2.5068 (16.1); 2.5023 (21.7); 2.4978 (15.3); 2.4934
(6.9); 2.0750 (4.5); 0.0080 (0.6); -0.0001 (14.1); -0.0084 (0.4)

1.11-14: 'H-sIMP(300.2 MHz, de-DMSO):

&= 8.5449 (2.9); 8.5424 (3.0); 8.5397 (3.0); 8.3733 (1.7); 8.3653 (1.6); 8.3435 (1.8); 8.3364
(1.8); 7.8384 (3.0); 7.8097 (2.7); 7.4035 (0.6); 7.3919 (4.7); 7.3828 (5.7); 7.3695 (6.3); 7.3604
(2.7), 7.3441 (1.5); 7.3344 (4.9); 7.3264 (3.9); 7.3144 (3.0); 7.3014 (1.6); 6.3667 (0.5); 6.3546
(11.3); 4.9255 (13.3); 4.2277 (2.1); 4.2041 (6.8); 4.1804 (6.9); 4.1568 (2.2); 3.3316 (6.3);
2.5142 (7.7); 2.5085 (15.0); 2.5026 (19.8); 2.4967 (14.0); 1.2420 (7.7); 1.2183 (16.0); 1.1947
(7.3); 1.1649 (0.4); 0.0106 (0.7); -0.0003 (17.3); -0.0113 (0.7)

1.3-22: 'H-IMP(300.2 MHz, ds-DMSO):

&= 12.9366 (0.6); 8.3470 (5.3); 8.3319 (5.6); 7.9614 (2.5); 7.9569 (2.7); 7.9335 (3.5); 7.9289
(5.4); 7.9244 (3.3); 7.9010 (3.1); 7.8965 (3.0); 7.6285 (2.8); 7.6154 (3.9); 7.6005 (5.0); 7.5857
(3.2); 7.5726 (2.3); 7.3491 (1.5); 7.3364 (12.8); 7.3270 (13.5); 7.3147 (12.8); 7.3058 (4.2);
7.1929 (7.9); 7.1849 (8.0); 7.1773 (5.6); 7.1729 (7.8); 7.1651 (4.3); 7.1608 (5.4); 6.3509
(16.0); 5.7607 (0.6); 4.7472 (13.6); 3.3459 (1.7); 2.7294 (0.4); 2.5143 (14.7); 2.5085 (28.7);
2.5026 (38.0); 2.4967 (26.7); 2.0759 (0.7); -0.0002 (4.7)




86

1.2-10: 'H-SIMP(300.1 MHz, ds-DMSO):

5= 8.2583 (4.2); 8.2507 (4.4); 8.1040 (2.9); 8.0953 (2.6); 8.0750 (3.2); 8.0663 (2.9); 7.6254
(4.2); 7.5963 (3.8); 7.3700 (5.5); 7.3595 (6.5); 7.3484 (6.8); 7.2757 (4.1), 7.2671 (3.8); 7.2610
(2.6); 7.2552 (3.2); 7.2435 (2.2); 6.3118 (0.6); 6.2997 (11.4); 5.0272 (0.4); 4.8907 (13.7);
47956 (0.4); 4.2172 (2.2); 4.1936 (6.8); 4.1699 (7.0); 4.1463 (2.4); 3.3396 (4.4), 2.5144 (9.2);
2.5088 (17.6); 2.5030 (23.0); 2.4971 (16.2); 1.2338 (7.8); 1.2101 (16.0); 1.1864 (7.3); 1.1693
(0.5); 1.1459 (0.3); -0.0002 (2.8)

1.11-10: 'H-IMP(300.2 MHz, ds-DMSO):

&= 8.4595 (3.3); 8.4569 (3.3); 8.3649 (1.8); 8.3577 (1.7); 8.3357 (2.0); 8.3285 (2.0); 7.9093
(3.2); 7.8803 (2.8); 7.5339 (1.5); 7.5274 (1.4); 7.5188 (1.5); 7.5087 (3.3); 7.5028 (3.0); 7.4954
(1.9); 7.4901 (1.8); 7.4837 (2.1); 7.4782 (1.8); 7.4716 (1.3); 7.3181 (1.9); 7.3150 (2.0); 7.2902
(3.1); 7.2681 (1.4); 7.2647 (1.5); 7.2583 (1.8); 7.2300 (1.5); 7.2236 (2.1); 7.2077 (0.4); 7.1951
(1.3); 7.1914 (1.1); 6.4279 (0.6); 6.4150 (11.1); 5.1101 (0.5); 4.9719 (13.4); 4.8307 (0.5);
42514 (2.2); 4.2277 (6.8); 4.2040 (6.9); 4.1804 (2.3); 4.1670 (0.4); 3.3525 (1.3); 2.5210 (1.6);
2.5152 (2.1); 2.5094 (1.5); 1.2573 (7.7); 1.2337 (16.0); 1.2100 (7.4); 1.1810 (0.7); -0.0003

(1.3)

1.24-21: 'H-5IMP(300.1 MHz, ds-DMSO):

5= 8.2317 (2.7); 8.2266 (3.2); 8.2161 (3.0); 8.2110 (3.1); 8.1373 (3.0); 8.1322 (2.9); 8.1106
(3.4); 8.1055 (3.0); 7.4426 (3.0); 7.4270 (2.9); 7.4159 (2.8); 7.4003 (2.7); 7.3380 (1.0); 7.3322
(1.3); 7.3075 (2.1); 7.3051 (2.0); 7.2857 (1.4); 7.2799 (2.0); 7.2739 (2.6); 7.2684 (2.2); 7.2486
(3.0); 7.2432 (2.3); 6.9698 (1.6); 6.9672 (1.8); 6.9449 (2.8); 6.9423 (3.0); 6.9201 (1.4); 6.9173
(1.5); 6.8971 (3.1); 6.8698 (2.8); 6.1353 (9.4); 4.7235 (8.4); 3.3989 (0.6); 3.3402 (25.3);
3.2464 (0.4); 3.1681 (0.6); 2.5134 (3.9); 2.5075 (8.0); 2.5016 (10.7); 2.4956 (7.5); 2.4899
(3.5); 2.0747 (16.0); -0.0002 (2.7)

1.2-21: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 8.4910 (2.9); 8.4859 (3.1); 8.4754 (3.1); 8.4703 (3.0); 8.1671 (2.8); 8.1619 (2.9); 8.1402
(3.3); 8.1350 (3.0); 7.6027 (3.0); 7.5871 (2.9); 7.5758 (2.8); 7.5602 (2.7); 7.3205 (5.8); 7.3099
(6.6); 7.2991 (6.7); 7.1790 (0.5); 7.1650 (3.7); 7.1599 (2.5); 7.1558 (3.4); 7.1509 (2.6); 7.1435
(2.9); 7.1329 (2.6); 6.3760 (0.4); 6.3562 (11.6); 4.9670 (0.4); 4.8283 (14.3); 4.7627 (0.4),
4.1854 (2.1); 4.1617 (6.8); 4.1381 (7.1); 4.1144 (2.4); 3.3296 (21.5); 2.5137 (3.8); 2.5079
(7.5); 2.5019 (9.9); 2.4961 (6.9); 2.0747 (0.8); 1.2090 (7.7); 1.1853 (16.0); 1.1616 (7.4); -
0.0004 (5.4)

1.2-8: "H-SIMP(300.2 MHz, ds-DMSO):

&= 8.2078 (3.7); 8.2001 (3.9); 7.6772 (2.2); 7.6680 (2.1); 7.6487 (3.5); 7.6395 (3.5); 7.5688
(4.8); 7.5404 (2.8); 7.4363 (5.5); 7.4264 (6.0); 7.4147 (6.0); 7.3287 (0.8); 7.3205 (3.8); 7.3122
(3.7); 7.3053 (2.5); 7.3003 (3.4); 7.2884 (2.3); 6.3423 (0.6); 6.3311 (11.4); 5.0120 (0.4);
4.8766 (13.7), 47911 (0.4); 4.2173 (2.1); 4.1937 (6.7); 4.1700 (6.9); 4.1464 (2.2); 3.3188
(18.9); 2.5133 (7.4); 2.5074 (14.8); 2.5014 (19.7); 2.4955 (13.7); 2.4898 (6.4); 2.0744 (0.7);
1.2336 (7.8); 1.2100 (16.0); 1.1863 (7.4); 1.1724 (0.6); 0.0107 (0.7); -0.0002 (19.2); -0.0111
0.7)

1.42-22: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 13.0031 (1.4); 8.1962 (4.3); 8.1812 (4.6); 7.9854 (2.1); 7.9809 (2.1); 7.9577 (2.7); 7.9524
(3.8); 7.9470 (2.5); 7.9237 (2.5); 7.9192 (2.4); 7.5544 (2.3); 7.5418 (3.0); 7.5392 (2.8); 7.5266
(4.1); 7.5140 (2.4); 7.5115 (2.5); 7.4989 (1.9); 7.4769 (1.5); 7.4552 (1.9); 7.4482 (3.3); 7.4266
(3.4); 7.4198 (2.2); 7.3981 (1.8); 7.3096 (1.7); 7.3013 (1.9); 7.2784 (2.2); 7.2730 (2.6); 7.2706
(2.7), 7.2656 (2.3); 7.2427 (1.8); 7.2344 (1.9); 7.1714 (1.6); 7.1646 (1.5); 7.1437 (2.9); 7.1365
(2.7); 7.1148 (1.4); 7.1085 (1.3); 6.3647 (13.2); 4.7685 (16.0); 2.5104 (9.9); 2.5045 (13.2);
2.4987 (9.4); 2.0780 (1.8); -0.0005 (4.9)
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1.5-10: 'H-SIMP(400.2 MHz, ds-DMSO):

&= 8.1379 (3.9); 8.1321 (4.6); 8.0783 (3.0); 8.0718 (2.5); 8.0564 (3.2); 8.0499 (2.9); 7.6908
(4.3); 7.6688 (3.9); 7.5006 (0.5); 7.4963 (0.7); 7.4871 (0.7); 7.4824 (1.4); 7.4764 (2.8); 7.4686
(1.3); 7.4626 (1.8); 7.4578 (3.9); 7.4441 (1.3); 7.4387 (1.8); 7.2850 (1.8); 7.2828 (2.0); 7.2661
(3.1); 7.2474 (1.4); 7.2451 (1.4); 7.2184 (1.5); 7.1980 (1.6); 7.1928 (1.8); 7.1719 (1.4); 6.3389
(0.6); 6.3264 (10.8); 5.0575 (0.5); 4.9220 (14.5); 4.8053 (0.6); 4.2217 (2.2); 4.2040 (7.0);
4.1862 (7.0); 4.1685 (2.4); 4.1521 (0.3); 3.3206 (2.2); 2.5112 (3.2); 2.5069 (6.6); 2.5024 (9.1);
2.4980 (6.7); 2.4938 (3.4); 2.0745 (0.5); 1.2345 (7.8); 1.2167 (16.0); 1.1990 (7.6); 1.1750
(0.8); 1.1572 (0.3); 1.0576 (0.6); -0.0013 (0.9)

1.41-8; TH-SIMP(300.1 MHz, ds-DMSO):

5= 8.2482 (3.5); 8.2466 (3.6); 8.2390 (3.9); 8.2372 (3.5); 7.6899 (2.2); 7.6806 (2.0); 7.6612
(3.4), 7.6519 (3.4); 7.5807 (1.1); 7.5747 (4.8); 7.5729 (4.7); 7.5595 (1.2); 7.5525 (2.1); 7.5461
(3.2); 7.5442 (3.0); 7.5310 (2.0); 7.5241 (1.3); 7.5025 (1.0); 7.4225 (1.0); 7.4142 (1.0); 7.3912
(1.3); 7.3873 (1.4); 7.3830 (1.4); 7.3794 (1.4); 7.3565 (1.0); 7.3481 (1.0); 7.2736 (0.9); 7.2707
(0.9); 7.2648 (0.8); 7.2427 (1.6); 7.2360 (1.5); 7.2167 (0.8); 7.2081 (0.7); 6.3837 (0.5); 6.3731
(8.8); 5.0297 (0.3); 4.8951 (12.8); 4.7942 (0.4); 4.2187 (2.0); 4.1950 (6.5); 4.1713 (6.6);
4.1477 (2.2); 3.3245 (8.2); 2.5138 (5.9); 2.5079 (11.5); 2.5019 (15.3); 2.4960 (10.5); 2.4902
(4.8); 2.0756 (7.6); 1.2317 (7.5); 1.2080 (16.0); 1.1945 (0.6); 1.1844 (7.2); 1.1711 (0.6);
0.0106 (0.4); -0.0004 (10.2)

1.11-8: 'H-SIMP(300.1 MHz, ds-DMSO):

&= 8.2354 (3.7); 8.2280 (3.8); 8.2263 (3.7); 7.6722 (2.1); 7.6629 (2.0); 7.6436 (3.6); 7.6344
(3.6); 7.5765 (4.8); 7.5749 (5.0); 7.5480 (2.7); 7.5463 (2.8); 7.3923 (2.1); 7.3848 (1.1); 7.3739
(2.8); 7.3625 (4.6); 7.3523 (1.7); 7.3443 (4.2); 7.3353 (0.8); 7.3132 (0.8); 7.3044 (4.4); 7.2969
(1.3); 7.2821 (1.4); 7.2748 (6.3); 7.2674 (1.5); 7.2524 (1.0); 7.2452 (2.4); 6.3508 (0.7); 6.3400
(11.1); 5.0111 (0.5); 4.8750 (12.8); 4.7917 (0.6); 4.2144 (2.1); 4.1907 (6.7); 4.1670 (6.8);
4.1434 (2.3); 4.1241 (0.4); 3.3946 (1.0); 2.5149 (8.5); 2.5091 (16.5); 2.5032 (21.6); 2.4973
(14.8); 2.0777 (6.3); 1.2319 (7.7); 1.2082 (16.0); 1.1942 (1.0); 1.1845 (7.4); 1.1708 (1.0);
1.1470 (0.5); -0.0004 (0.4)

1.21-22: 'H-IMP(300.1 MHz, ds-DMSO):

&= 8.3378 (3.2); 8.3260 (2.5); 8.3229 (3.3); 7.9863 (1.6); 7.9817 (1.6); 7.9584 (2.3); 7.9536
(3.4); 7.9488 (2.0); 7.9256 (2.0); 7.9209 (1.9); 7.6443 (0.5); 7.6350 (1.9); 7.6221 (2.5); 7.6198
(2.3); 7.6070 (3.2); 7.5943 (2.0); 7.5919 (2.0); 7.5791 (1.5); 7.5578 (0.6); 7.4287 (1.1); 7.4204
(7.5); 7.4139 (2.8); 7.3982 (3.1); 7.3916 (10.0); 7.3835 (1.4); 7.2282 (1.6); 7.2200 (9.7);
72134 (3.1); 7.1977 (2.7); 7.1912 (7.4); 6.4016 (14.4); 4.7506 (16.0); 3.3404 (5.6); 3.2258
(1.6); 2.9794 (0.4); 2.9097 (1.1); 2.8347 (0.4); 2.5152 (8.1); 2.5094 (15.5); 2.5035 (20.2);
2.4977 (14.1); 2.0759 (3.3); -0.0002 (1.2)

1.23-22: 'H-5IMP(300.1 MHz, ds-DMSO):

&= 8.1023 (2.9); 8.0872 (3.0); 7.9394 (1.4); 7.9350 (1.4); 7.9117 (1.8); 7.9064 (2.4); 7.9011
(1.6); 7.8779 (1.6); 7.8734 (1.5); 7.4802 (1.4); 7.4677 (1.9); 7.4651 (1.8); 7.4525 (2.6); 7.4401
(1.6); 7.4375 (1.6); 7.4249 (1.2); 7.3598 (1.1); 7.3543 (1.5); 7.3282 (6.5); 7.3032 (6.0); 6.9971
(2.0); 6.9743 (3.3); 6.9496 (1.5); 6.9473 (1.5); 6.8978 (3.1); 6.8709 (2.9); 6.2078 (0.5); 6.1860
(11.5); 4.9789 (0.5); 4.8379 (14.6); 4.7728 (0.6); 4.1984 (2.2); 4.1748 (7.0); 4.1511 (7.1);
41274 (2.4); 4.1111 (0.3); 3.3496 (15.0); 3.2859 (25.3); 2.5074 (2.7); 2.5017 (3.5); 2.4960
(2.5); 2.0717 (9.6); 1.2190 (7.8); 1.1953 (16.0); 1.1832 (1.0); 1.1716 (7.5); 1.1594 (0.9)
1.1356 (0.3)

1.15-57: 1H-sIMP(300.1 MHz, d6-DMSO):

&= 14.1391 (0.7); 12.9383 (0.8); 12.7103 (0.8); 8.1251 (5.4); 8.1096 (5.7); 8.0117 (0.9);
7.9270 (2.5); 7.8980 (4.6); 7.8681 (3.4); 7.6200 (0.8); 7.5237 (0.7); 7.4950 (2.6); 7.4805 (3.6);
7.4675 (4.9); 7.4534 (5.2); 7.4276 (8.0); 7.4093 (4.7); 7.3917 (5.9); 7.3651 (16.0); 7.3244
(1.4); 6.6614 (0.8); 6.2864 (14.6); 5.8486 (0.8); 4.7496 (14.7); 3.9219 (0.7); 3.4570 (0.8);
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3.3303 (33.2); 3.2112 (0.9); 3.1949 (0.8); 2.7801 (0.8); 2.7326 (1.3); 2.6270 (0.9); 2.5074
(137.9); 2.5017 (174.2); 2.4961 (126.0); 2.3710 (0.9); 2.3642 (0.9); 2.2741 (1.3); 2.0759 (1.1);
1.7523 (0.9); -0.0005 (37.4); -0.0691 (0.7)

1.18-57: 1H-SIMP(300.1 MHz, d6-DMSO):

= 12.9918 (2.1); 8.3497 (3.4); 8.3347 (3.5); 8.0052 (1.6); 8.0007 (1.7); 7.9773 (2.2); 7.9726
(3.4); 7.9679 (2.0); 7.9445 (1.9); 7.9400 (1.9); 7.6495 (1.8); 7.6365 (2.5); 7.6215 (3.2); 7.6067
(2.0); 7.5936 (1.4); 7.4334 (1.4); 7.4297 (1.8); 7.4270 (1.8); 7.4233 (1.7); 7.4067 (2.8); 7.4001
(3.8); 7.3964 (3.1); 7.3624 (3.5); 7.3365 (5.4); 7.3269 (4.1); 7.3214 (6.1); 7.3152 (3.9); 7.3110
(3.1); 7.0822 (2.4); 7.0782 (3.4); 7.0734 (2.5); 7.0569 (2.1); 7.0524 (2.9); 7.0481 (2.0); 6.4796
(13.7); 5.7648 (1.0); 4.7543 (16.0); 3.3471 (0.4); 2.5098 (11.8); 2.5041 (15.2); 2.4985 (10.9);
-0.0004 (2.4)

1.45-57: 1H-5IMP(300.1 MHz, d6-DMSO):

&= 12.8988 (0.5); 8.1385 (3.5); 8.1233 (3.8); 7.9578 (1.8); 7.9533 (1.7); 7.9300 (2.4); 7.9248
(3.0); 7.9190 (1.9); 7.8958 (2.1); 7.8913 (1.8); 7.7087 (0.5); 7.7018 (0.5); 7.6511 (6.4); 7.6448
(6.7); 7.5088 (1.9); 7.4964 (2.5); 7.4935 (2.3); 7.4834 (3.8); 7.4811 (4.2), 7.4776 (2.9); 7.4687
(2.3); 7.4657 (2.3); 7.4560 (6.1); 7.4496 (5.8); 7.4216 (8.2); 7.3939 (3.2); 6.3565 (0.7); 6.3351
(13.9); 4.8695 (0.8); 4.8306 (0.9); 4.7797 (16.0); 4.1790 (0.4); 4.1553 (0.4); 4.0651 (0.4);
4.0413 (1.2); 4.0176 (1.2); 3.9939 (0.4); 3.3469 (0.4); 2.5098 (24.7); 2.5041 (31.6); 2.4983
(22.4); 1.9899 (5.5); 1.9112 (3.8); 1.2341 (0.6); 1.2186 (0.5); 1.1979 (1.8); 1.1743 (3.0);
1.1505 (1.4); 0.9112 (0.4); -0.0004 (2.1)

1.51-57: 1H-5IMP(300.1 MHz, d6-DMSO):

5= 8.1385 (3.8); 8.1232 (3.8); 7.9458 (1.8); 7.9414 (1.7); 7.9181 (2.3); 7.9129 (3.0); 7.9071
(2.0); 7.8838 (2.1); 7.8795 (1.9); 7.5057 (2.0); 7.4942 (5.3); 7.4863 (4.1); 7.4780 (4.0); 7.4714
(3.6); 7.4653 (5.7); 7.4565 (4.3); 7.4500 (4.7); 7.4427 (3.8); 7.4222 (3.4); 7.2953 (2.1); 7.2866
(1.8); 7.2672 (3.4); 7.2584 (2.9); 7.2388 (1.5); 7.2301 (1.4); 6.3032 (14.4); 4.7693 (16.0);
3.3343 (15.0); 2.7275 (0.4); 2.5081 (54.5); 2.5023 (70.0); 2.4965 (48.8); 2.2733 (0.4); 2.0757
(3.4); 1.0544 (0.3); -0.0004 (4.3)

1.9-57: 1H-SIMP(400.2 MHz, d6-DMSO):

&= 12.9498 (1.8); 8.3492 (3.0); 8.3378 (3.1); 7.9893 (1.4); 7.9860 (1.4); 7.9683 (1.9); 7.9649
(3.0); 7.9616 (1.7); 7.9439 (1.7); 7.9405 (1.6); 7.6413 (1.5); 7.6313 (2.2); 7.6203 (2.8); 7.6102
(1.8); 7.5994 (1.3); 7.3903 (1.0); 7.3747 (1.4); 7.3701 (2.2); 7.3548 (2.3); 7.3503 (1.7); 7.3348
(1.5); 7.2157 (1.1); 7.2098 (1.2); 7.1945 (1.9); 7.1884 (2.0); 7.1728 (0.9); 7.1673 (1.0); 7.1036
(1.6); 7.0993 (2.0); 7.0937 (1.5); 7.0786 (1.6); 7.0744 (2.0); 7.0686 (1.4); 6.9669 (2.9); 6.9473
(2.6); 6.4550 (12.5); 5.7631 (4.7); 4.7537 (16.0); 3.3390 (7.6); 2.5075 (25.3); 2.5031 (33.9);
2.4987 (24.4); 0.0001 (4.8)

1.48-57: 1H-SIMP(400.2 MHz, d6-DMSO):

5= 8.1882 (6.6); 8.1768 (6.8); 7.9854 (3.4); 7.9820 (3.4); 7.9646 (4.2); 7.9607 (5.7); 7.9565
(3.8); 7.9391 (3.8); 7.9357 (3.5); 7.5471 (3.5); 7.5377 (4.6); 7.5358 (4.2); 7.5263 (6.4); 7.5170
(3.8); 7.5149 (3.7); 7.5056 (3.0); 7.4732 (6.2); 7.4682 (6.5); 7.4474 (6.1); 7.4424 (6.6); 7.4284
(4.2); 7.4080 (9.0); 7.3879 (6.9); 7.3760 (0.4); 7.3483 (8.4); 7.3432 (7.8), 7.3273 (4.8); 7.3223
(4.7); 6.3871 (15.9); 4.7403 (16.0); 3.5072 (0.6); 3.3298 (18.0); 3.2266 (0.5); 3.2061 (0.4);
2.6759 (1.9); 2.6713 (2.6); 2.6669 (2.0); 2.5248 (8.4); 2.5200 (12.7); 2.5113 (155.5); 2.5069
(325.0); 2.5023 (439.4); 2.4978 (311.1); 2.4933 (143.7); 2.4214 (0.4); 2.4028 (0.3); 2.3382
(0.8); 2.3338 (1.8); 2.3291 (2.5); 2.3246 (1.8); 2.0761 (13.0); 0.0083 (1.5); 0.0001 (47.3); -
0.0082 (1.7)

1.17-57: 1H-5IMP(400.2 MHz, d6-DMSO):

&= 8.3383 (3.0); 8.3269 (3.0); 8.0026 (1.4); 7.9998 (1.3); 7.9784 (2.8); 7.9572 (1.7); 7.9543
(1.5); 7.6408 (1.5); 7.6307 (2.2); 7.6198 (2.7); 7.6097 (1.9); 7.5990 (1.2); 7.4254 (1.6); 7.4233
(1.6); 7.4032 (2.8); 7.3564 (3.0); 7.3368 (4.7); 7.3244 (3.3); 7.3201 (5.5); 7.3165 (5.0); 7.0762
(2.9); 7.0570 (2.5); 6.5001 (11.0); 5.7632 (1.5); 4.9428 (0.5); 4.8472 (16.0); 4.1835 (2.4)
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4.1656 (7.3); 4.1479 (7.4); 4.1301 (2.4); 3.3368 (9.8); 2.6716 (0.4); 2.5071 (48.2); 2.5029
(63.9); 2.4988 (47.0); 2.3295 (0.4); 1.2146 (0.6); 1.2033 (7.8); 1.1855 (15.9); 1.1678 (7.6);
0.0002 (7.8)

1.8-57: 1H-SIMP(400.2 MHz, d6-DMSO):

&= 8.3417 (2.8); 8.3302 (2.8); 7.9968 (1.3); 7.9936 (1.3); 7.9757 (1.8), 7.9725 (2.7); 7.9693
(1.6); 7.9514 (1.5); 7.9481 (1.4); 7.6400 (1.4); 7.6297 (2.0); 7.6190 (2.6); 7.6085 (1.7); 7.5981
(1.2); 7.3907 (1.0); 7.3750 (1.2); 7.3705 (2.0); 7.3551 (2.1); 7.3507 (1.6); 7.3351 (1.3); 7.2174
(1.0); 7.2115 (1.1); 7.1960 (1.8); 7.1900 (1.8); 7.1743 (0.8); 7.1687 (0.9); 7.1060 (1.4); 7.1017
(1.8); 7.0962 (1.3); 7.0810 (1.5); 7.0768 (1.9); 7.0711 (1.3); 6.9700 (2.7); 6.9504 (2.4); 6.4789
(11.2); 5.7638 (2.6); 4.8484 (15.6); 4.1836 (2.3); 4.1659 (7.2); 4.1481 (7.2); 4.1303 (2.4);
3.3398 (5.4); 2.5082 (11.5); 2.5039 (15.4); 2.4995 (11.2); 1.2030 (7.8); 1.1853 (16.0); 1.1675
(7.6); 0.0002 (2.4)

1.44-57: 1H-5IMP(300.1 MHz, d6-DMSO):

= 8.1263 (2.8); 8.1111 (2.9); 7.9601 (1.4); 7.9556 (1.3); 7.9323 (1.8); 7.9271 (2.3); 7.9212
(1.5); 7.8980 (1.6); 7.8935 (1.5); 7.6446 (4.7); 7.6382 (4.9); 7.5040 (1.7); 7.4915 (2.1); 7.4885
(2.0); 7.4840 (2.1); 7.4767 (3.7); 7.4635 (2.0); 7.4561 (4.7); 7.4494 (5.2), 7.4260 (6.8); 7.3983
(2.4); 6.3537 (11.4); 4.9242 (0.7); 4.8707 (13.9); 4.2044 (2.3); 4.1807 (7.0); 4.1570 (7.2);
4.1334 (2.4); 3.4330 (0.4); 3.3259 (1.7); 3.2397 (1.0); 2.5161 (6.4); 2.5104 (11.9); 2.5045
(15.3); 2.4986 (10.6); 2.2429 (0.4); 1.9899 (0.6); 1.2196 (7.8); 1.1959 (16.0); 1.1723 (7.5);
1.0963 (0.5); -0.0004 (1.1)

1.50-57: 1H-5IMP(300.1 MHz, d6-DMSO):

&= 8.1271 (2.8); 8.1119 (2.9); 7.9526 (1.3); 7.9482 (1.3); 7.9249 (1.8); 7.9196 (2.2); 7.9139
(1.5); 7.8906 (1.6); 7.8862 (1.4); 7.5031 (1.6); 7.4924 (3.6); 7.4848 (3.5); 7.4759 (3.7); 7.4633
(4.4); 7.4575 (4.2); 7.4491 (3.8); 7.4289 (2.6); 7.2975 (1.5); 7.2889 (1.4); 7.2694 (2.5); 7.2607
(2.2); 7.2410 (1.2); 7.2323 (1.0); 6.3275 (11.6); 4.8656 (14.5); 4.2021 (2.2); 4.1784 (6.9);
4.1547 (7.0); 4.1311 (2.3); 3.3380 (10.7); 2.5091 (16.2); 2.5033 (20.8); 2.4975 (14.5); 2.0767
(0.4); 1.2187 (7.7); 1.1951 (16.0); 1.1714 (7.4); -0.0005 (0.9)

IIpenmeToM u300peTeHUs] TaKKe SBJISETCS CIOCOO 3alIUThl TEXHUYECKUX
pPacTeHUIl WM CeJIbCKOXO3SIMCTBEHHBIX KYJIBTYP OT (PUTOTOKCHYECKOro JAeHCTBHUS
arpOXMMHKATOB, TAKMX KaK MECTHINABI HJIH, B YACTHOCTH, TepOHLINABL, KOTOPbIE HAHOCAT
ymepO moceBaM WM TOJE3HBIM PACTCHUSIM, OTJIMYAIOLIUICS TeM, YTO COSIUHEHHs
obmeii popmynsl (I) wiu UX COMM MPUMEHSIIOT B KAYECTBE AaHTHOTA, MPENNOUYTUTEIIBHO
NyTeM HaHeceHUs1 3P (PEKTUBHOIO KOJIMYeCTBa coerHenHus oomeit ¢popmysl (1) mmm ux

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

Coenunenust obmmeii popmyel (I) (= aHTHIOTHI), KaK YKa3aHO BBIIIE, MOAXOJST
BMECTE C aKTUBHBIMH HHTPEOUEHTAMH (IIECTHLUAAMHU) I CEJIEKTUBHOW OOpBOBI C
BPEOHBIMH OPTaHU3MaMH B OIHOM PSAY KYJbTYP, HApUMeEp, IKOHOMHYECKH Ba)KHBIX
KYJBTYp, TAKHX KaK 3€pHOBbIC (IIIEHUIIA, SIMMEHb, TPUTHKAJE, POXKb, PUC, KYKYpPYy3a,
COpro), caxapHasi CBEKJIa, CaXapHbIA TPOCTHHK, Parc, XJOMOK, MMOACOJHEYHHK, TOPOX,
600b1 u coeBble 000b1. KoMOMHamMu repOULIMAOB M AaHTHIOTOB C aHTHAOTAMHU OOIIEeH
dopmyibl (I) Takke momxonmar aysi OOppOBI C BPENHBIMH PACTCHHSIMH Ha TPSIKAX U

ydacTKax € MOJIEC3BHBIMU U ACKOPATHUBHbIMU PACTCHHUAMH, KaK, HAIPUMEP, HA ra30OHax C
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MOJIE3HBIMU WUJIK ACKOPATUBHBIMU Td30HAMU, 0COOEHHO C paﬁFpaCOM, MATJIHMKOM HJIHN

OepMyICKO TPaBOil.

B cinydae ¢ cenbCKOXO35IMCTBEHHBIMU PACTEHUSIMU U KYJIbTYypaMHU, B KOTOPBIX
MOKHO HCIIOJIb30BaTh KOMOWHALMU TepOUIMI0OB U aHTHIAOTOB C BBIMIEYIIOMSIHYTBIMU
coenuHeHusiMu o0mmeit Gopmyinsl (I), mHTEpeC MPEACTaBIAIOT MyTAHTHBIE KYJIBTYPHI,
HOJIHOCTBIO MJTH YaCTHYHO YCTOIYHMBbIE K HEKOTOPBIM TECTULIMAAM, HIIH MTOJHOCTHIO HIIH
YaCTUYHO YCTONYMBBIE TPAHCIEHHBbIE KYJIbTYpPbl, HANpPUMEp, KYJIbTYPbl KYKYpPY3bl,
yCTOWUYUBBIE K TIIOQOCHHATY WK InuOCaTy, WM KyJbTypbl COH, YCTOHYMBBIE K

HUMHUAa30JIMHOHAM, KOTOPBIE HAHOCAT BPEA PACTEHUAM.

OnHako OCOOBIM MPEUMYIIECTBOM MPUMEHSIEMbIX HOBBIX AHTHUIOTOB OOIIEH
dopmynel (1) siBisiercs wx 3(¢eKTHBHOE BO3NEHUCTBHE HA CEIBCKOXO3SHCTBEHHBIC
KYJITYPBI, KOTOPBIE, KaK MPABUIIO, XapaKTEPU3YIOTCSI HEOCTATOYHOMN MePEHOCHUMOCTHEO

K UCTIOJIb3YyEMbBIM MECTULIUAAM.

Coenunenus obmeit popmysl (I) MOTyT MPUMEHSATBCS BMECTE C NMECTULIUIAMH,
KaK OTHOBPEMEHHO, TaK U B JIFOOOH MOCIEA0BATENIbHOCTH C AKTUBHBIMU HHIPEAHEHTAMH,
U IPU 5TOM CHOCOOHBI YMEHBINATh WJIHM IOJHOCTBIO YCTPAHSATh BPEAHbIE MOOOYHOE
NEeWCTBUE TAKUX AKTUBHBIX HWHIPEIUEHTOB HAa CEJIbCKOXO3SHCTBEHHBIE KyJbTYPBI, HE
BINAS U CYIIECTBEHHO HE CHIDKas IPU 3TOM Ha 3(PQPEKTUBHOCTb TAKUX AKTUBHBIX

HWHI'PEAUCHTOB B OTHOLICHUHN HEXKEIATCIbHBIX BPEAOHOCHBIX OPraHU3MOB.

VinepO, oOyClIOBIEHHBII NMPUMEHEHUEM HECKOJbKUX MECTUIMIOB, HAIPUMED,
HCCKOJIBKUX FCp6I/IL[I/II[OB 501850 Fep6I/IL[I/II[OB B COUE€TAHUU C HUHCCKTULIUIAAMU WU

q)YHFI/ILII/IHaMI/I, TaKKe MOXKET OBbITh 3HAYUTEIHLHO YMCHBIICH WJIX ITOJTHOCTBIO YCTPAHECH.

B pesyabraTe MOXKeT OBITh 3HAYUTEIBHO pAaCUIMpPEHa OOJNACTh MPUMEHEHHs

OOBIYHBIX NEeCTULIUAOB.

Ecnu cpenctsa cornacHO M300pETEHHIO COAEPIKAT MECTHLHMIbI, TAKHE CPEACTBA
NOCJIE  COOTBETCTBYIOINErO pa30aBlIeHHMs HAHOCAT JHOO HEMOCPENCTBEHHO Ha
oOpabaTpIBaeMyI0 IUIOLIAb, HA YK€ MPOPOCIINE BPEAHbIE W/WIIH TMOJIE3HbIE PACTECHUS,

100 Ha y’Ke B3OIIEAIINE BPEIHbIC /WU TOJIE3HbIE PACTEHHSL.

Ecnu cpenctBa cornacHO M300pETEHHIO HE COAEPKAT MECTULHIOB, TaHHBIE
CpeACTBa MOXKHO HCIIOJIb30BaTh B TaK HAa3bIBAEMOM IMpoliecce OaKOBOW CMeCH, T.€.
HETIOCPE/ICTBEHHO Iepe]] HaHEeCEeHHeM Ha 0o0pabaThIBaeMbIl Y4acTOK I1OJIb30BATENb

CMELINBAET U pa3daBIsSeT OTAENbHO NMPUTOTOBJIEHHBIE MPOAYKTHI (= CPEACTBO 3ALUTHI
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pacTeHU W MECTHLWI) WU Tepea MPUMEHEHHEeM MEeCTULNAA, WIH MOCIe MPUMEHEHHS
NMEeCTUINAA, WIM Uil TPEeIBaPUTENIbHON 0O0pabOTKM CeMsiH, T.€. Hampumep, s

MMpOTpaBJIUBAHUA CEMSIH CeJIbCKOX03SICTBEHHbBIX KYyJBTYD.

HpeZ[HO‘{TI/ITeJTbeIM ABJKIECTCS CBOCBPEMEHHOC IIPUMEHEHNE aHTHAO0TAa BMECTE C
NEeCTULHOM, OCOOEHHO B ClIy4dasax, Koraa aHTUAOT HAHOCAT Ha pPaCcTCHUSA IOCIC

repOuIMaa.

bnaronpusitibie 3¢ ¢ekTbl OT NpUMeHeHHs! coenuHeHust oduei Gopmyier (1)
HAOJMIOAIOTCST B CIy4asiXx, KOIZAa HMX HCHONB3YIOT BMECTe C MEeCTHIUAAMU B
NPEABCXOOBBIA HJIM IOCJIEBCXOMOBBIA TEPUOA, HANpUMep, NPU OJHOBPEMEHHOM
NPUMEHEHUH B BUAe OaKOBOW CMeCH WJIM B BHIE COBMECTHOH peLenTyphl, JHUOO
NapajyieIbHO WJIM TIOCJIENOBATENbHO B PAaMKaxX pa3fesIbHOTO MpPUMEHEHHs (CILUINT-
npumeHeHne). Takke eCTh BO3MOXXHOCTb HEOJHOKPATHOI'O HAHECEHHs COCIUHEHMS.
WHorma wmeer CMbICT KOMOMHUPOBaTb HAaHECEHHWE B IPENBCXOIOBBIA  WJIH
nocIeBCXoAoBbIi nepuoa. OObBMHO PEKOMEHIYETCSl MOCIEBCXOI0BOE NMPUMEHEHHE Ha
NOJIE3HBIX WJIM CEeJbCKOXO3SHCTBEHHBIX PACTEHUSAX C OMHOBPEMEHHBIM MM Ooee
NO3HAM HAaHECEHHEeM IecTHUIHaa. Takke BO3MOXKHO mnpuMmeHeHue coenauHeHuit (I)
COTJIAaCHO M300pETeHMIO0 MJIsi TNPOTPABIMBAHMUA CEMsH, 00pabOTKH (HOTrpyKeHHEM)
paccanel (Hampumep, puca) win oOpabOTKH APYroro marepuaia Uit Pa3MHOKECHHS

(Hanpumep, kiyOHel kapTodes).

IIpu wucnonb3oBaHuu coenuHenuii oOweit Gopmyasl (I) B couyeraHuu ¢
repOMLMIaMH, KpPOME€ aHTUAOTA, YacTO HAOMIONAeTcss YCWIeHHE TrepOUuLMIHOTO
BOSHGﬁCTBI/IH Ha BPECOAHBIC PACTCHUA. KpOMe TOro, BO MHOTHUX CJIydasaX yJIydlIacTcsa poCT
MIOJIE3HBIX U KYJIBTYPHBIX pacTeHui 51 MIOBBIIIAETCS YPOKalHOCTb

CEJbCKOXO35IICTBEHHBIX KYJBTYD.

CoenuHeHuss MO HM300PETEHHMI0 MOTYT BKJIKOYAaTh B ce0sl OOMH WM Oolee
necTuuIOoB. B kadecTBe MECTHUMIOB BBICTYNAIOT, HAMPHUMEP, TePOULHIBL
WHCEKTULUBL, (DYHTULUABL, aKapUIUAbl 1 HEMATOLMIbI, KaXIbIi M3 KOTOPBIX MOXKET
NPUBECTH K (HUTOTOKCHYHOMY TIOBPEKIOCHHMIO KYJBTYPHBIX PACTEHUH, €Cliu

HUCTIOJIB3YETCS OTACJIbHO UJIU TaM, I'’I€ €CTh BEPOATHOCTb MPUYMHECHUS BpEAa.

Oco0blif MHTEpeC MPEICTABISIFOT COOTBETCTBYIOLINE TECTULMIAHBIE AKTUBHBIC
WHTPEIUEHTbl M3 TPYII TepOHIUI0OB, WHCEKTULHIOB, aKaApHINIOB, HEMAaTOLHUIOB U

($yHrHUUAOB, B YACTHOCTH, TepOULIMIBL.
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MaccoBoe cootHomeHue antunora (ooueit Gopmyas (I)) 1 mectuumaa Moxer
BapbUPOBATHCS B HMIMPOKUX TpeesiaXx U OOBIMHO HaxomauTcs B auamna3one ot 1:100 mo
100:1, npennoururensHo ot 1:20 no 20:1, B yactHocTy, oT 1:10 go 10:1. OnTumansHOE
MacCOBO€ COOTHOIIEHHUE aHTHIOTA U MeCTULHAA OOBIYHO 3aBUCUT KaK OT KOHKPETHOTO
WCIIOJIb3YyEMOr0 aHTUAOTA U KOHKPETHOIO MECTULIMAA, TaK W OT TUIA 3aLHUINAEMOro
MOJIE3HOTO  HJIM  CEJIbCKOXO3SMCTBEHHOro pacteHusi. HeoOxommmoe KOJIHMYECTBO
AHTUJIOTA MOJKET BapbUpPOBATbCA B IMIHUPOKUX TIpeAenax B 3aBUCUMOCTH OT
UCTIOJIb3YEMOr0 MeCTUIUAA W THMA 3alMHMIAEMOro TOJIE3HOTO PACTEHUS U OOBIYHO
Haxoautcs B nuanaszone 0,001 - 10 kr, npennouturensHo 0,01 - 1 kr, B yactHOCTH, 0,01
- 0,2 xr anTHO0TA HA rekTap. KonnmyecTBo 1 MacCOBOE COOTHOLICHUE, HEOOX OTUMOE ISt
yCHEIHOW 00pabOTKH, MOKHO OMPEAENUTh C TOMOINBIO MPOCTHIX MPEIBAPUTEIBHBIX

TECTOB.

B cnyyae nporpaBnuBaHMs CEeMsIH, UCIOJb3yercs, Hanpumep, 0,005 - 20 r
aatupora (obmeit ¢opmynsr  (I)) Ha KWiIorpamMM CEMEHHOrO  MaTepuaa,
npeanourutenbHo 0,01 - 10 r aHTMHOTa Ha KWJIOrpaMM CEMEHHOIO MarTepuania, B

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

Ecnn pacrBopsl antunora (obmeti ¢popmyisl (I)) ucrnons3yroT mist 06paboTku
CeMsIH, CEMEHHOI0 MarepHaia, OO POCTKH CMAuMBAIOTCS PACTBOPAMH, MOAXOSAINAS
KOHLIEHTpaLHsi OOBIMHO HaxoauTcs B auanazoHe 1 - 10000 4./MJH., MPEANOYTHTEIEHO

100 - 1000 4./MJIH. OTHOCUTEJIBHO MaCChl.

KonudecTBO M MaccoBO€ COOTHOIIEHHE, HEOOXOOMMOe IUIsl  YCIEIIHOMN

00pabOTKH, MOJKHO OMPEAEIUTD C IIOMOLIBIO MPOCTHIX MPEABAPUTENIbHBIX TECTOB.

Coenunenne obmel Gopmynbl (I) OOBIMHO HAHOCAT OTHENBHO WM BMECTE C

necTunuaaMu.

Takum oOpa3oMm, mNpeagMeToM H300peTeHHs TaKKe SIBIETCS ypOKal MK

COEIMHEHMs TS 3aLIUThI KYJBTYPHBIX PACTCHUM.

HpeZ[HO‘ITI/ITeJIbeIM ABJIACTCA COBMECTHOC HCIIOJB30BAHHE AaHTHIO0TA U
necruuuaa, B 4aCTHOCTH, HCIIOJIB30BAHHEC aHTHAOTA U rep61/1u1/1)1a B BHJEC TOTOBOH K

NPUMEHEHUIO TIPenapaTHBHON (POPMBI TN HCTIOIb30BAHNE METOIa OAKOBOW CMECH.

Taxxe NPEANOYTUTCIIBHBIM  ABJIACTCA HCIIOJB30BAHUEC COCAMHCHUSA 06]].16171

dopmynbl (I) mpu o6paboTke CeMsH C TOCIEAYIOUIUM MPUMEHEHHEM IeCTHUIUAOB,
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npeanoYTUTEIIbBHO rep61/1u1/1)1013, MOCJIC MOCEBAa B IIPEABCXOAOBOM HJIU MMOCIEBCXOOOBOM

nepuoze.

Coenunenus obmeti popmyibl (I) mn UX COM MOTYT IPUMEHSITHCS KAK TAKOBBIE
WM B BUZIE UX COCTABOB (IIpenapaTuBHbIX ()OPM) B COUETAHUH C APYTHMH ITECTHLIUIHO-
AKTUBHBIMH BEINECTBAMM, TAKUMHU KaK MHCEKTULMJbI, aKapULUIbI, HEMaTOLUIbI,
repOULMIbI, GYHTHUIUABI, AHTHAOTHI, YAOOPEHHsI U/UJTH PETYJIATOPbI POCTa, HAPUMED, B
BUJI€ TOTOBBIX MpEMapaTUBHBIX (opM wim OakoBbIX cmeceil. KoMOMHHpOBaHHBIE
npenapaTHBHbIE (POPMBI MTOTYHAIOT HA OCHOBE BBILICYKA3aHHBIX PENnapaTHBHBIX GOPM C
yueToM (U3HYECKUX CBOWCTB M CTAOMJIBHOCTH KOMOWHHPYEMBIX aKTHBHBIX

HWHI'PECAUCHTOB.

B kadecTBe BeINECTB, KOTOPbIE COYETAOTCS C COEAMHEHHEM B CMEIIaHHBIX
npenapaTuBHBIX (GopMax MM OAKOBBIX CMECSX HCIIONB3VIOT, HAalpUMeEp, HW3BECTHBIE
aKTHBHBIE UHTPEIUEHTBI, EHCTBUE KOTOPBIX OCHOBAHO HA MHIHOWPOBAHHH, HATIPUMED,
alleTOJIAKTAaTCUHTA34, anerni-KoA-kapbokcunasa, LIeJUTIOJIO30CHUHTA3a,
SHOJIHPYBWIIHKUMAT-3-pocharcuHTasa, TIIyTAMHUHCUHTETA3a, pP-THAPOKCUPEHUII-
NUPYBATAMOKCUTEHA3a, (uroeHnecarypasa, ¢orocucrema I, ¢orocucrema II wmmm
npoTonopGUPUHOTEHOKCHIa3a, KaK, HarpuMmep, ykazaHo B pabore Weed Research 26
(1986) 441-445 nnu "The Pesticide Manual", 16-oe n3nanue, The British Crop Protection
Council u Royal Soc. of Chemistry, a Takke B yKa3aHHbIX B HHX HCTOYHHUKAX
auTeparypsl. Mi3BecTHbIe repOULMIbI MIIH PETYIITOPBI POCTA PACTEHUI, KOTOPBIE MOJKHO
KOMOMHHUPOBATh C COEOUHEHMSIMH IO H300pPETEHUIO0, NMPHUBEAEHBI HIDKE B KauecTBE
npuMepa, MpH 3TOM yKa3aHHbIE AKTUBHbIE WHTPEIUEHTbI MACHTUPULUPYIOTCS JTUOO Ha
OCHOBE "OOINENPUHSTOrO HAMMEHOBaHUS" B AaHIJIOSA3BIYHOM BAapUAHTE COTJIACHO
MesxnyHapoaHo# opranu3anuu rno crasaaptuzauuu (ISO) mnbo Ha OCHOBE XUMHUYECKOTO
HaMMEHOBaHUs, OO mo koay. Bo Bcex ciyuasix Croga OTHOCSTCS JIOObIe (OpMbI
NPUMEHEHUs, TAKHE KaK, HalpUMep, KUCIOTBI, COJH, CIOXKHBIE 3(UPBL, a TaKXKe BCE
U30MepHbIE (POPMBI, TAKHE KaK CTEPEOU3OMEPDI U ONTHUECKUE U30MEPHI, 1aXKe €CJIU OHU

HE YKa3aHbI IIPAMO.

IIpumepaMu TakuX NAPTHEPOB ISl CMEIINBAHUS SBJISIOTCS:

Aueroxiop, amupayopden, amuduayopdpen-mer, anudayopdheH-HaTPUH,
aKJIOHU(EH, ajaxjop, aJUTMAOXJIOpP, AaJUIOKCHANM, AJUIOKCUIUM-HATPUH, aMeTpHH,
amMuKap0a3oOH, aMHUIOXJIOP, aMHUAOCYJIb(YpPOH, 4-aMHHO-3-XJI0p-6-(4-x510p-2-hTOp-3-

MeTuiadeHnn)-S-propnupuauH-2-kapOooHOBast KHCJIOTA, aMUHOLIUKJIONUPAXJIOP,
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AMUHOLIMKJIONUPAXJIOP-KaJIUH, AMHHOLIMKJIOTIAPAXJIOP-METHJI, AMUHOTTHPAITU,
amMuTpoJs, cyib(pamaT amMMoHus, aHwiodoc, acymam, arpasuH, a3adeHUIuH,
a3umMcyiibdypoH, OednyOyramun, OeHaszonuH, OeHa30JUH-3TUN, OeHIypaiuH,
Oendypesar, Oencynbpypon,  OeHCynbpypoH-meTua,  OeHCynua,  OEHTa30H,
OenzoOuLMKIIOH, OeH3o(eHan, OukinonupoH, OudeHokc, Ounanadoc, Oumanadoc-
HaTpwii, Oucnmpudak, Oucnupubak-HaTpuii, Opomauni, OpomOyTHa, OpoMpeHOKCHM,
OpOMOKCHHIJI, OPOMOKCHHHJIOYTUPAT, KaJusi, -renTaHoaT W -OKTAaHOAT, OYTOKCHHOH,
Oytaxnop, Oyradenammn, Oyramudoc, OyreHaxsop, OyrpanuH, OyTpookcuaum, OyTHIIAT,
kadeHcTpos, kapOeramun,  KappeHTPa3oH, KapPEeHTPA3OH-3THI,  XJIOpaMOeH,
xJjopOpomypoH, xiopdeHak, XiopheHak-HaTpuh, XJOpheHnpor, XJIopQIypeHod,
XJIOPQIIYpPEHOI-METUJI, XJIOPUIA30H, XJIOPUMYPOH, XJOPUMYPOH-3THI, XJOPOQTaIUM,
XJIOPTOJIYPOH, ~XJIOPTaJI-AUMETHII, XJIOPCYJNb(YPOH, LMHUAOH, C HWHHAOH -3THII,
LMHMETHJINH, LUHOCYJIb(YpOH, Kiauudoc, KIeToauM, KiomauHador, kioauHadorn-
NpPOMapruji, KJIOMa3OH, KJIOMEIpOIl, KJIOMUPAIUA, KJIOPAHCYIaM, KJIOPaHCYJIaM-METHII,
KYMWJIYPOH, LIMAHAMHJ, LHAHA3HMH, LMKJIOAT, LUKJIOMUPUMOPAT, LHKJIOCYIb(aMypoH,
LUKJIOKCHIUM, Iuraiodorn, nuranodomn-oyTmn, uunpasut, 2,4-D, 2,4-D-0ytun, -OyTun,
-IUMETUIIAMMOHUH, -TUOJIAMUH, -3TWJI, 2-3TUITeKCHJ, -H300yTHJ, -H300KTHJ,
-U30MPONUIAMMOHMH, -KaJaul, -TPUU30NPONAHOJAMMOHUN U -TposniamuH, 2.4-DB, 2.4-
DB-OyTtuin, -auMeTHnIaMMOHUH, W300KTWJ, -Kalui M -HAaTpHUH, AaMypoH (IUMPOH),
JanaroH, Ja30MeT, H-AekaHous, aecMenudam, aeroswn-mupasonar (ATII), auxamOa,
muxnobenmn,  2-(2,4-nuxnopbensun)-4,4-numerni-1,2-okcazonuaun-3-oH,  2-(2,5-
auxjaopoeHsmn)-4,4-qumeTin- 1,2-0KkCO30IUaUH-3- OUH, TUXJIOPIIPOI, AUXJIOPIPOIn-P,
nukjodon, aukiodon-merusa, aukinodpon-P-merusn, mukiocyiaaMm, audeH30KBarT,
iy erHukaH, nudaydenzonup, mudayhenzonup-HaTpHid, nuMedypoH,
IVMeNunepar, AMMETaxJop, MAUMETAMETPHH, IUMETEHAMHI, JUMeTeHaMHI-P,
OUMETPacybQypOH, IUHUTPAMUH, TUHOTEPO, MupeHaMu, AUKBAT, TUKBAT-THOPOMULI,
AUTUOMHP, AUYPOH, AMHUTPO-0-KPe30J1, 3HA0Tal, 3TWI-N, N-au-H-nponuiTuokapoamar,
acnpokapd, sTandaypanuH, 3TamMeTcyibQypoH, 3TamMercyibQypOH-METHN, STHO3MUH,
sToymesart, STOKCH(]EH, STOKCH(PEH-3THII, 3TOKCUCYIb(YPOH, 3TobeH3anna, F-9600, F-
5231, T.e. N-[2-xn0p-4-pTOp-5-[4-(3-PpTOopnponun)-4,5-auruapo-S-okco-1H-rerpazomn-
1-un]-penun|srancynsponamun, F-7967, te. 3-[7-xmop-5-prop-2-(tpudropmerin)-
1H-6en3umunazon-4-unl-1-mernin-6-(tpudpropmernn)mupumuans-2,4(1H,3H)-nuoH,

¢eHokcanpor, (enokcanpon-P, (beHoKCcanpon-3TuI, ¢denokcanpon-P->tun,

¢denokcacynpon, QenxuHorpuoH, (Penrpazamun, ¢raammporn,  Quammpon-M-
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usonponwi, (Quamnpon-M-mermn,  ¢uazacynsdypon, Quopacynam, duyasudorn,
bayasudon-P, gayasudpon-Oyrun, payasudon- P-oytun, ¢paykapdbason, ¢paykapOa3zon-
HaTpui, ¢uyuerocynbdypoH, dayxnopanus, uaydenaner, paydennup, daydennup-
stun,  aymercynam, — QayMukiaopak,  (GIyMHKIOPAK-IEHTWI,  (JIyMHOKCA3HUH,
bnyomerypoH, ¢uypeHon, GaypeHOA-OyTwi, -ANMETHIAMMOHHUN W -METWII,
¢dTopriaukodeH, ¢bTopriaukopeH-3TuI, ¢dnynponaHar, bnynupcyabypoH,
baymupcynbpypoH-MeTHI-HaTpuii,  (GAypunoH,  GIypoXJOpumoH,  (GIypokcumup,
dbaypokcunup-mentui, (aypramoH, ¢uayTtuaner, ¢aytuaner-metwi, ¢pomecaden,
dbomecaden-Hatpuii, ¢opamcynbdypoH, ¢o3amuH, IOPOCHHAT, TIO(HOCHHAT-
aMMOHUH, TirodocuHar-P-Hatpuii, rimrodocuHaT-P-aMMonHMi, rirodocuHaT-P-HaTpuii,
rmudocar, raudocaT-aMMOHUHN, -HU30NPONMUIAMMOHUN, -AUAMMOHHH, -JHMETHII-
aMMOHWU, -KaJIHi, -HaTpuii 1 -Tpumesnii, H- 9201, T.e. O-(2,4-numeTnn-6-aHuTpodeHr)-
O-stuwmzonponuiihochopaMUIOTHOAT, raNayKcudeH, ralokcudpeH-MeTu, rajocades,
rajocynbypoH, ranmocynbypoH-meTwn, rajokcudormn, ranokcudon-P, ramokcudon-
STOKCHATHN, ranokcudon-P-aTokcustun, ranokcudpon-mermn, ranokcudon-P-mernn,
rekcasuHon, HW-02, t.e. 1-(numerokcodochopmn)-3tui-(2,4-nuxnopdeHokcn)arerar,
Ma3zameTabeH3, MMa3zaMeTaOeH3-MEeTHI, UMa3aMOKC, MMa3aMOKC-aMMOHHUI, HWMa3armuk,
MMa3aniK-aMMOHHH, UMa3anup, UMa3anup-u30NpONUIaMMOHNH, UMa3aXHH, HMa3aX1H-
AMMOHHUH, MMAaseTanup, HUMa3eTanup-UMMOHUH, HMMa30CcyJbQypoH, HHAAHOQAH,
uHa3udIaM, HonocyabGypoH, HOnoCyIb(pypOH-METUI-HATPUN, NOKCUHIII, NOKCHHUII-
OKTaHOAT, -Kajuus M Hatpus, undeHkapOa3oH, H3OMPOTYPOH, H30YPOH, H30KCaleH,
usokcadayron, kapOyrunmar, KUH-043, Te. 3-({[5-(mudpropmerun)-1-meTun-3-
(Tpudropmermn)-1H-nupazon-4-un|merwn } cyabponmn)-5,5-numerun-4,S-nuruapo-1,2-
OKCa30Jl, KeTOCIUPanoKe, iakTodeH, neHauun, aunypon, MIIITA, MIIITA-GyroTun,
-IUMETUJIAMMOHUH, -2-3TUJTEKCHII, -U30MPONUIaMMOHUM, -Kanuil u -Hatpui, MLIIIb,
MIIIIB-MeTwt, -3THI U -HATPHU, MEKOITPOII, MEKOTIPOII- HATPUH, 1 -OyTOTHII, MEKOITPOTI-
P, mekomnpomn-P-OyToTuj, -TUMETHIAMMOHUH, -2-3TUITEKCHJI U -Kajui, MedeHarler,
Me(ITIOUIN, Me30CyIbQYPOH, Me30CYTb(PYPOH-METHII, ME3OTPUOH, MeTaOEH3THA3YPOH,
MeTaM, MeTaMu(OII, METAMUTPOH, METa3axJIop, MeTa30cy b ypoH, MeTabeH3THA3YPOH,
METHONHPCYJIb(YPOH, METHO30JIMH, METHII H30THOLIMAHAT, METOOPOMYPOH, METOJIAXJIOP,
S-MeTonaxyiop, METoCyIaM, METOKCYPOH, METPHOY3HH , METCYJIb(YPOH, METCYIb(ypOH
-METHJI, MOJIMHAT, MOHOJIMHYPOH, MOHOCYJIb()YPOH, MOHOCYJIb(GYPOHOBBIH 3¢up, MT-
5950, T.e  N-[3-xnop-4-(1-metmmTin)pennn]-2-mernnnentanamun, NGGC-011,

Hanpornamun, NC-310, T.e. 4-(2,4-nuxnopbenszoun)-1-mMeTnia-5-0eH3MITOKCUITHPA3OJL,
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HeOypOH, HUKOCYJIb()YPOH, HOHAHOBAS KHCJIOTA (TIETaprOHOBAsi KUCJIOTA), HOP(IIypa3oH,
OJIEMHOBAsi KHUCJOTa (PKUPHBIE KUCIOTHI), OpOeHKapO, opTocysibhamMypoH, OpU3AJIHH,
OKCaIMaprujl, OKCaAMa30H, OKcacyiabPpypoH, oxcamrukjaomedoH, okcudayopdes,
napakBaT, AUXJOPHI  MapakBarta, neOyssaT, NEeHAMMETAJNH, IEeHOKCCYJaM,
NeHTaxJOP(EeHON, TEeHTOKCA30H, TMeTokcaMun, HedTsHbie wMacnma, ¢eamenudam,
MUKJIOpaM, MUKOJIUHA(EH, MUHOKCAZEeH, MUIepodoc, MpeTUIaxyiop, MPUMHCYIb(YPOH,
NPUMHUCYJIbQYPOH-METHI, MPOAMAMHH, MPOPOKCHUANM, MPOMETOH, MPOMETPHH,
Nponaxjop, NpomaHwi, mnponaksuzadorn, mnpomasuH, mpodam, MPOU30XIIOP,
MPOMOKCUKAPOa30H, MPOMOKCHKapOa30H-HATPHI, MPOMUPHUCCYIbGYPOH, MPOMU3AMUL,
npocyibdpokapd, mnpocynbdypoH, mupakioHwt, nupaduyden, mnupadayder-sTun,
mupacyibQOTON, MUPA30IUHAT (MUPA30JAT), MHPA3OCYIbPYPOH, MHPA3OCYIbPYPOH-
sTui, nupasokcuder, nupudamOeHs, mupudamMOeH3-H30MPOITHJI, MUPHOAMOESH3-TIPOTIHLI,
nUpUOEH30KCHM, NMUpUOyTHKapO, nupunados, nmupuaar, mUpUQTaIUa, THPUMHHOOAK,
MUPUMHHOOAK-METHI, NUPUMHUCYIb(aH, MUPUTHOOAK, NUPUTHOOAK-HATPUH,
NHPOKCACyIb(QOH, MUPOKCYJIaM, XHHKJIOpPAK, XMHMepaK, XWHOKJIaMHUH, xusanodor,

xusajgopon-otun, keu3anodpon- P, kBuszamodomn-P-atmn, kBusanodon-P-redypm,

pumcyibdypoH, cadaydeHamni, CITOKCUINM, CHIYPOH, CUMa3uH, cuMmeTpuH, SL-261,
CYJIKOTPHOH, CyJIb(eHTPA30H, CyJIb()OMETYPOH, CyJIb(OMETYPOH-METHII,
cynbpocynbdypon, SYP-249, T.e. 1-3Tokcu-3-merni-1-okcoOyT-3-eH-2-ni-5-[2-xop-
4-(tpudropmermn)penokcu]-2-uurpodensoar, SYP-300, T.e. 1-[7-dprop-3-okco-4-
(mpon-2-un-1-un)-3,4-guruapo-2H-1,4-0en3okcazuH-6-m|-3-npomnmi-2-

TroKconmuaaszonmuauH-4,5-nuoH, 2,3,6-TBK, TXY (rpudropykcychas kuciora), TXV-
HaTpuii, TeOyTUYpPOH, TePypHATPUOH, TEMOOTPHOH, TEMPAJOKCUANM, TepOaLu,
TepOykap0d, TepOymeroH, TepOyTHNA3WH, TEpOYTPHUH, TEHWIXJIOP, THA3OMUP,
THeHKapOa3oH, TueHkapOa3oH-MeTwI, TUDEHCYIbQYPOH, TUDEHCYIb(YPOH-METUI,
THOOeHKapO, TuadeHauus, TNHpanar, TOMPaMe3OH, TPAJKOKCUANM, TpHa(aMoH,
TpUaJUIaT, TpUacyIb(ypoH, Tpuasudnam, TpHOEHYPOH, TPHOSHYPOH-METHII, TPUKJIOTHP,
TPU3Ta3HH, TPUPIOKCUCYIB(PYPOH, TPUPIOKCUCYTBPYPOH-HATPHH, TPUQITYIMMOKCA3HH,
tpudaypanusn, TpudaycynbpypoH, TpudmaycynbHypoH-MeTHN, TPUTOCYIb(YPOH,
cynbat moueBuHbl, BepHOyar, XDE-848, ZJ-0862, T.e. 3,4-nuxnop-N-{2-[(4,6-

OUMETOKCHUITAPUMHUIUH-2-1J1)OKCH |OSH3WIT | aHUJTUH, & TaKXKe CIEAYIOLINe COSIMHECHHUS
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[TpumMepamu BO3MOKHBIX MApTHEPOB IJIsl CMEIIUBAHMS AJIsl PETYJISITOPOB POCTa
PacTEHU SIBJISIFOTCS:

anubeHsojap,  anubeH3oJap-S-MeTHN,  S5-aMUHOJIEBYJIMHOBAas  KHUCJIOTA,
AHLUMHION, 6-O€H3WIAaMHHONMYPHH, OpAaCCHHONUA, KAT€XHH, XJIOPMEKBAT XJIOPHUI,
KJIOTIPOI, LMKJIAHWINA, 3-(LMKJIONPOI-1-eHuI)IPOTMOHOBasT KUCIIOTa, IaMHUHO3MUI,
7a30MeT,  H-IeKaHOJ, JAMKEryJaK, AWKeryJak-HaTphi, SHAOTAN,  JSHAOTAJ-
aukanui, -quHaTpui, 1 MOHO(N,N-IUMeTHIaIKUIaAMMOHNN), 3TeOH, (IyMeTpaluH,
baypenon, dayperon-Oyrun, daypnpumunon, ¢opxnopdenypon, rudOepemHOBast
kucnora, uHabendun, wuupon-3-ykcycHas kuciora (IAA), 4-unnon-3-unmMacisHas
KUCJIOTA, HW3OMPOTHONAH, MNpoOeHa30l, >KaCMOHOBAasl KHCJIOTAa, METWJIOBBIH 3(up
JKACMOHOBOM  KHUCJIOTBI,  MaJEHWHOBBI  THIpPa3uj, MENUKBAT  XJopun, 1-
mMetwinukionpones, 2-(1-nadprtun)aueramun, 1-HapTHIYKCyCHAss — KUCNOTa,  2-
Ha(pTUITYKCYCHAsI KHUCJIOTA, HUTPOGEHONAT-CMECH, 4-okco-4[(2-
(bEeHWITHIT)aMUHO [MacyisTHasl KUCJOTa, makjaoOyTpason, N-penwundranesas KHCIIOTA,
NPOTeKCaJNOH, MPOreKCAANOH-KAIBIUH, NPOTHAPOSICMOH, CaJHIMJIOBAs KHUCIOTA,
CTPUTOJIAKTOH, TEKHA3€H, THANA3YPOH, TPUAKOHTAHOJ, TPHHEKCAIAK, TPHHEeKCAaK-3THII,

TcuToned, YHUKOHA30J1, YHUKOHA30J-P.

B cnydae wucmonb30BaHUST B KadecTBE IpEMapaTHBHBIX (JOPM aKTHBHBIX
UHIPEIUEHTOB WJIM COBMECTHBIX MpPENapaTHBHBIX (OPM OHH, KaK MPABHIIO, CONEPIKAT
KJesdlye  BEIleCTBa,  CMA4YUBAIOIIME,  AUCHEPTUPYIOIIME,  3MYJbIUPYIOIIHE,

MPOHUKAKOIHUE, KOHCEPBUPYIOIIUE BCIICCTBA, CPEACTBA TIPOTUB 3aMEp3aHUsA U
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PaCTBOPUTECIIN, HAIIOJIHUTCIIM, HOCUTCIIU U KPACUTECIH, MNECHOTaCUTECIIH, I/IHFI/I6I/ITOpr

UCIIapCHUS, a TAKXKE ar€¢HThI, BIIUAIOIIHUEC Ha ITOKA3aTECIIb pH " BA3KOCTD.

Coenunenus obueit gopmynsl (I) m ux xomOuHaIMM C OOHMM WM Oojee
YKa3aHHBIMH MECTULHIAMH MOTYT OBITb COCTABJIEHbI MO-PA3HOMY B 3aBUCHMOCTH OT
3aJaHHBIX XHUMUKO-(QU3NUECKHX U OHOJOrM4ecKux mnapamerpoB. B kauecTBe THUIIOB
IpernapaTHBHBIX (OPM MOTYT HCIIOIB30BATHCS:

- DMyJIbrupyeMble KOHIIEHTPAThI, KOTOPbIE MOJYYal0T PACTBOPEHUEM AKTHUBHBIX
WUHIPEIUEHTOB B OPraHUYEeCKOM PacCTBOPHTENIE, HApUMep, OyTaHOIIe, IUKIOreKCAHOHE,
auMetuiadopMamMuae, KCHJIOJIe WM Oojee BBICOKOKHUIBIIIMX YIJIEBOAOPOAAx, JHOO
CMECSIX OpraHMYeCKHMX pacTBopuTened ¢ pobaBieHHeM OAHOro minu  Oosee
MIOBEPXHOCTHO-aKTHBHBIX ~ BELIECTB HOHOTEHHOIO W/WJIM HEHOHOTEHHOTO THIIA

(3MyIBraToOpHI).

[TonxomsimuMu  3MYJIbraTOPaMH  SIBJSIFOTCS, HANpUMeEp, COJMM  KalbLUsl H
ANKUJIAPWIICYJIB(OHOBONH  KUCIIOTBIL, IMOJIUTJIUKOJNIEBbIE 3(UPBI  JKUPHBIX  KHUCIIOT,
AJKUJIAPVIITIONIUTIINKONIEBBI 3P, TOJHUITMKONEBbIH 3(Hp KUPHBIX CIIHUPTOB,
HPOIYKTHI KOHJIEHCALIUU MPONMUIIEHOKCUI-3THIICHOKCUA, ANKUIOIU U,
COpOUTAHOBBIE CIOXKHbIE 3(QUPBI U MOJUOKCUITHIEHCOPOUTAHOBBIE CIOXHBIE 3(QUPBI
JKUPHBIX KUCJIOT:

- IBbIJIEBUIHBIE ITPETIAPATHI, MTOJyYEHHbIE TyTEM pa3MoJjia aKTUBHBIX HHIPEUEHTOB
C TOHKOM3MEJbYEHHbIMU TBEPAbIMH HEOPTaHUYECKUMH WM OpPraHUYeCKUMHU
BEIECTBAMH, HalPHMep, TAJIbKOM, IPUPOJHBIMU ININHAMH, TAKUMH KaK KaOJIUH,
OEHTOHUT U MUPO(PHUIUTUT, TUATOMOBAS 3EMJIS WIIA MyKa.

- CYCIIEH3MOHHbBIE KOHLIEHTPAThI HA OCHOBE BOJBI MJIA MaCja, KOTOPbIe MOTYT OBITh
NOJIy4EHBI, HANpPUMEpP, MOKPBIM MOMOJIOM C HCIHOJb30BAHUEM OHCEPHBIX
MEJIbHULI,

- BOAOPACTBOPUMBIN MOPOLIOK;

- BOJIOPACTBOPHUMBIE KOHLIEHTPATHI,

- TPaHyJIATHI, TAKHE KaK BOJOPACTBOPHUMBIE TPAHYJISATHL, JUCTIEPIUPYEMbIE B BOIIE
T'PaHyJIATHI U TPAHYJISATHI AJISl TIOCBHINIAHHS U BHECEHUS B IIOYBY;,

- CMaYUBAIOIIUECS] TOPOIIKH, KOTOPbIE MOMHUMO AaKTHBHOTO BEIECTBA TAKKE
comep KaT pa30aBUTENN UIIH HHEPTHBIE BemecTa U [1AB;

- KaIlCyJIbHbIE CYCIIEH3UH U MUKPOKAIICYJIbI,

- npenapaTUBHbIE POPMBI, HAHOCUMBIE B CBEPXMAJIBIX KOJNYECTBAX.
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BblleynomsiHyThie THIBI NPENapaTUBHBIX (OPM HM3BECTHBI CIELHATHCTY B
TaHHOM obnactu W onmcaHel, HarpuMmep, B: K. Martens, "Spray Drying Handbook", 3be
W3n., G. Goodwin Ltd., Jlonnoun. 1979; W. van Valkenburg, "Pesticide Formulations",
Marcel Dekker, Hero-Hopx 1973; Winacker-Kiichler, "Chemische Technologie", Tom 7,
C. Hanser Verlag Mronxen, 4. uznanue 1986; "Perry's Chemical Engineer's Handbook",
5-oe U3n., McGraw-Hill, Hbfo-flopx 1973, ctp. 8-57.

HeoOxonmmMble BCiOMOraTesbHbIE CPENCTBA Uil MpenapaTHBHBIX GopM, Takue
KaK MHECPTHBIC MaTCpUaJibl, IOBEPXHOCTHO-AKTUBHBIC BEIICCTBA, PACTBOPUTEIIN U APYTUE
no0aBKH, Tak»Ke M3BECTHBI M omucaHbl, Hanpumep, B. McCutcheon's "Detergents and
Emulsifiers Annual", MC Publ. Corp., Ridgewood N.J.; C. Marsden, "Solvents Guide",
20e M3n., Interscience, Horo-HMopk 1963; H. von Olphen, "Introduction to Clay Colloid
Chemistry", 20e H3n., J. Wiley & Sons, N.Y.; Schonfeldt, "Grenzflachenaktive
Athylenoxidaddukte", Wiss. Verlagsgesellschaft, IlITyrrrapr 1976; Sisley and Wood,
"Encyclopedia of Surface Active Agents", Chem. Publ. Co. Inc., Heto-Hopk 1964;
Watkins, "Handbook of Insecticide Dust Diluents and Carriers", 2oe W3n., Darland
Books, Caldwell N.J.; Winnacker-Kiichler, "Chemische Technologie", Tom 7, C. Hanser

Verlag Mronxen, 4. uznanue 1986.

ITomumo YKa3aHHbIX BBIIIC BCIIOMOTAaTCJIbHBIX CPCACTB IJIsI MPCrapaTHBHBIX

dopm, cpencTBa s 3AIMUTHI  CENbCKOXO3ANWCTBEHHBIX KYJBTYP MOIYT, TIpU

HEOOXOAUMOCTH, coiepKaTth OOBIYHBIE afre3NOHHbIE, CMa4yUBaIOIINE,
AUCTIEPTUPYIOLIHE, MPOHUKAIOLIHE, SMYJIbTUPYIOLIHNE, KOHCEPBUPYIOILHE,
He3aMep3aroIne CPEenCTBa, HATIOJTHUTEITH, HOCUTENU u KPaCHTEH,

IMMPOTHBOBCIICHUBAOIIUE CPEACTBA, I/IHFI/I6I/ITOpr HUCMapCHUsA, a TakKXKe CpEaACTBa,

BJIUAKOINHNE HA pH WJIN BA3KOCTD.

B 3aBucMMOCTM OT THMA MpEnapaTUBHON (OPMBI CpPEeNCcTBa  3AIIUTHI
CeJIbCKOXO3SIHCTBEHHBIX KYJIbTYp 00bI4HO comepakar 0,1 - 99 mac.%, B wactHocTH, 0,2 -
95 wmac.% omHoro wim Oojee aHTHIOTOB oOmedt ¢Gopmynbl (I) wim xomMOWHALNIO
anTuaora u nectuuaa. Kpome toro, onu copepxkar 1 - 99,9, B uactuocty, 4 - 99,5 mac.%
OIHOM min OoJiee TBEPAbIX WIIH KUAKUX 100aBok u 0 - 25, B wactHocTH, 0,1 - 25 mac.%,
MOBEPXHOCTHO-AKTUBHOIO BEIIECTBA. B SMyJIbrupyeMbIX KOHLUEHTPATAX KOHLICHTPALs
AKTUBHOTO MHTPEMEHTA, T.€. KOHIEHTPALUS aHTUAO0TA W/WIIN MeCTUINAA, KaK TPABUJIO,
cocraBisier 1 - 90, B uactHoctH, 5 - 80 mac.%. IlbieynaBiuBarOLINE areHThI, Kak

npaBuiio, copepxar 1 - 30, npeanouturenvHo 5 - 20 Mac.% akTUBHOIO UHIpeNUeHTa. B
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CMaYMBAIOLIUXCSl MOPOLIKAX KOHLEHTPAaLMsl aKTMBHOTO WHIPENMEHTa, Kak MPaBUIIO,
cocraBisier 10 - 90 mac.%. B rpanynax, AgucneprupyeMblX B BOAE, COIEp’KaHUE
AKTUBHOTO MHIPEIUEHTA COCTaBIsAET, Hanpumep, 1 - 95 mac.%, npeanouyrurensHo 10 -

80 mac.%.

JUisi TpuMeHeHHsT HMMEIOLIHeCs B TNpojxa)ke mpenapaTHBHbIE (OPMbI, MpH
HEOOXOIUMOCTH, Pa30aBNISIOT OOBIMHBIMU CIIOCOOAMH, HAIPUMEP, CMAYMBAOIIUMUCS
MOPOLIKaMH, SMYJIBIUPYECMbIMHU KOHLECHTPATAMHA, TUCTIICPCHUAMU U JUCTICPTUPYECMBIMHA B
BOAC IpaHyJlaMu C IOMOIIBKO BOIbBI. HbIJ’IeBI/II[HbIe npenaparbl, IrpaHyJibl, a4 TaKXeE
pacmbUIsieMble PAcTBOPBI, KaK MpaBujio, Oonbile He pa30aBsIOTCS € IPYTHMHU
HWHCPTHBIMH BCUHICCTBAMU MEPEA NMPUMEHEHUCM. B 3aBHCUMOCTH OT BHEIIHHUX YCHOBHﬁ,
TAaKUX Kak TeMIeparypa, BIaKHOCTb, THI HCIONb3yEMOro repowmmma W T.1.,

BapbUpyeTCcs TpeOyemasi Hopma pacxona coequHeHus odmei Gopmysl (1).

B mpuBeneHHBIX HUXKE MPHUMEPax, KOTOpble OOBSCHSIOT H300peTeHue, HO He
OrPaHUYMBAKOT €ro, KOJWYECTBEHHbIE XaPAKTEPUCTUKU OTHOCATCS K Macce, €Clid He

orpenesneHo boree moapoOHO.

ITPUMEPBI
1. ITpumeps! npenapaTuBHBIX GopM

1.1 IleineBuaHbIE IpENApaTHI

IIbieBuaHBIE penapaThl NOIYYaOT MyTeM cMemunBaHus 10 MacCOBBIX HacTel
coenuHeHust obuerr ¢opmynbl (I) (aHTHOOT) WM CMECH AKTUBHBIX WHIPEIUEHTOB
necruiynaa (Hampumep, repourmaa) u antunora odmeit ¢popmynsl (I) 1 90 MaccoBbIX

YyacTeH TaJIbKa B KAYECTBE HWHEPTHOI'O BEIIECTBA U U3MEJILYCHUA B OnueBoOH MCJIbHUIIC.

1.2 BogonucneprupyeMsblii HOPOIIOK

Bononucneprupyembiii CMa4HBAIOIIUNACS TOPOIIOK MOJyYarOT nobaBieHuem 25
MAaCCOBBIX HacTel coeauHeHus oommel ¢popmynsl (1) mim cMecn AEHCTBYIOINX BELIECTB
necruiuna (Harmpumep, repounmaa) u anrugora odmeit dopmynsl (I), 64 MaccoBbIX
YaCcTH KAOJMHCOZEPIKAIIEero KBapla B KaueCTBE MHEPTHOro BemmecTBa, 10 MacCOBBIX
yacTeil JUrHocynbpoHaTa Kaiuss M | MaccoBOH HacTH OJEOWJIMETHITAyPHHOBON
KUCJIOTBl CMEIIMBAIOT B KAueCTBE CMAUMBAIOLIEr0 W TUCIEPTUPYIOIIErO areHTa M

U3MENbYA0T B IITH(HTOBOIH METbHHLIE.
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1.3 BogonucneprupyeMblii KOHLIEHTPAT

Jlucnieprupyemelii  KOHLIEHTPAT, KOTOPBIA JIETKO AUCHEPTUPYETCs B BOZE,
MOJIyYarOT TOCPENCTBOM cMmemuBaHus 20 MacCOBBIX YacTel COeAMHEeHHs OOIei
dopmybl (I) unu cMecu AEHCTBYIOLINX BELIECTB MECTHIMAA (HampuMep, repouunaa) u
artunora ¢popmyinsl (I) ¢ 6 MaCCOBBIMHU HacCTSIMU AJKIJI(EHOIIIONUTIIMKOIEBOTO dpupa
(®Triton X 207), 3 MaCCOBBIMH YaCTSMU U30TPUACKAHOIIOIUTIIHKOIEBOro 3¢upa u 71
MacCOBOW HacThiO MapaMHOBOrO MHHEPATBHOIO MAacjia U HM3MENbYalOT B ILIAPOBOMN

MEJBHULIE OO KPYITHOCTU MEHEEC 5 MHKPOH.

1.4 DOMynbprupyemslii KOHLIEHTPAT

OMyJIbrUpyeMbIil KOHIIEHTPAT MOJYYaroT U3 15 MacCOBBIX 4HacTell COeOMHEHUs
obmeit ¢opmyner () wim cMecu AEHCTBYIOIIUX BELIECTB MeCTULMAA (HAMPUMED,
repburmna) u antunora obmer gopmyisl (I), 75 MaccoBbIX YacTel IUKJIOTeKCAHOHA B
KadecTBe pactBoputesss U 10 MacCOBBIX HacTel OKCHATHIIMPOBAHHOTO HOHHWJI(EHONA B

Ka4eCcTBe HIMYJIbraTopa.

1.5 BogonucneprupyeMslii IpaHyJIsT
Boponucneprupyemsiii rpaHyJisIT HOJYyYarOT CMELIMBAHUSA 75 MacCOBBIX 4acTel

anTHnOTa 001melt popmyel (I) mnm cmecu necrunmaa u antuaora oduei hopmyst (1),

10 " JUTHOCYJIb(OHATA KaJIbIIUS,
5 "

naypuicyibdara HaTpus,
3 " NOJIMBUHUJIOBOTO CIIUPTA U
7 " MOJIUBUHUJIOBOTO CIIHPTA U
7 " KAOJIMHA,

U3MeNIbYCHUsT B IITU(QTOBOH MENbHULE W TPaHYJHUPOBAHMS TIOPOIIKA B
NICEBOOKMKEHHOM CJIO€ MyTE€M pACHbUIEHUs BOABI B KayeCTBE TIPaHYIUPYIOLIEH

JKHUAKOCTH.

Bononucneprupyemeiii rpaHyJST TakkKe MOJIYYalOT MyTEM TOMOTEHHU3alUd |
U3MeJTbUeHUs 25 MacCOBBIX HacTel aHTunoTa oomet popmyiiel (1) mau cmecu nectunmaa

U aHTU0Ta o0Ime Gpopmysl (1),

5 ! 2,2'-muHadTraMeTaH-6,6'-InCyIb(pOHAT-KUCIOTO HATPHS,
2 ! OJIEOMJIMETUIITAy PUH-KUCIIOTO HATPUs,

17 " KapOOHaTa KaJIbIIHs,

50 " BOJBI U

1 MaCcCOBOW YaCTH MOJUBUHUIIOBOTO COUPTA
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B KOJ'IJ'IOH):[HOﬁ MCJIbHULIE, MTOCICAYIOIIECTO NU3MCJIBYCHUS B 6I/IcepHOI>'I MECJIBHUIIEC 1
pacCnbuUICHUS U BbICYLIHBAHUA HOJ'Iy‘lGHHOfI CyCIICH31U B OarHe I paCHbIHHTeHbHOﬁ

CYIIKH € TIOMOIIBKO OJJHOKOMIIOHEHTHOH (POPCYHKH.

2. buonoruueckue npuMeps:
2.1 OtHOcuTeNbHOE NIeHCTBUE BHIOPAHHBIX COSIUHEHHIH 110 H300PETEeHHIO Ha
IpUMepe CHUKEHUS BPETHOTO BO3AEHCTBUS Me30CyIb(pYPOH-METHIIA B ClTydae C IPOBOH

nienunueii (TRZAS)

Cemena oOpabaTbiBaeMbIX KyJbTYp TIOMEIIAJM B CYMEeCYaHYIO TIOYBy B
TUTACTHKOBBIX IOPINKaxX (quamerp ~4 cM), 3aChINaJId IMOYBOH M BHIPAIUBAIN B TETLIHLIE
IPY XOPOIIUX YCIOBHSIX JJIs1 IPOPAcTaHus U pocta. TecToBble pacTeHus: 00padaTbBaIn
Ha craauu panHero ymcra (BBCH10 — BBCHI12). Ilpu sToM coenuHEHHs] COTJIACHO
U300pETEeHNI0, TPHUTOTOBJIEHHBIE B BuAe cMaumBaromuxcs mnopowmkos (CII),
WCTIOJIb30BAJIHA B BUZIE BOIHOW CYCIIEH3MH ¢ HOPMOU pacxoja Boabl Ha yposHe 800 ni/ra ¢
nobaBneHNEeM CMavuBaKOIINX areHToB (Hanpumep, 0,2% Genapol-LRO wnu 0,2% Mero)

Y PaCNbIJICHUEM B YKA3aHHOW JO3UPOBKE HA HAA3E€MHBIE YaCTH PACTEHUN.

ITocne 3TOro BBIMONHAIM HaHeceHue repounmpa. s 3Toro mes3ocynb(ypoH-
METUJI B BUAE KOMIIO3HMLMHU BOAOAMCIIEprupyeMoro rpanyisrta (BI') ucnonb3oBanu B
KayecTBe BOAHOW MAHCIEePCHH C HOPMOM pacxona Bonabl Ha ypoHe 800 n/ra ¢
nobasneHneM cmaumBaromero areHta (Hampumep, 0,2% Genapol-LRO wmm 1 ni/ra
Biopower) ¢ HaHeceHMEeM Ha Haa3eMHbIE 4acTH pacTeHuil B po3upoBke 40 - 60 r/ra.
Jlo3upoBKy repOunmaa moadOupaar TakuM oOpa3oM, 4TOObI Ha MOMEHT OLIEHKH OH
obecreyrBall yMepEeHHOE, BU3YAITbHO YETKO Pa3IMIUMOe OBpekaeHne (MuHUMyM 30%,
MakCUMyM 75%) KOHTpPOJIBHOHM TIpyMIbl KyJbTyp 0Oe3 oOpaboTKHM aHTUAOTOM IO

CPaBHEHHIO ¢ HEOOPaOOTAHHBIMHU KYJIBTYPaAMH.

[Tocne mpUMeHEeHUs1 paCTEHUs BBIPAIUBAIN B TEIUTUIIEC TIPH XOPOIIHUX YCIOBHUSX
pocta. Uepe3 9-13 nHell mocie HaHECEHHS BHM3YalbHO OLEHMBAIH 3((EKTHBHOCTD
UCTIBITYEMBbIX COeOUHEHUH. [l 5TOH Lenu BHEIIHMH BUA pacTeHui, oOpaboTaHHBIX
TECTUPYEMBIM COEIMHEHHEM M TepOULUIOM, CPaBHUBAIM C COOTBETCTBYIOLIMMH
KOHTPOJIbHBIMH ~ repOunumamu  (0e3 aHTHUAOTa, € HYEeTKO Pacrno3HaBAEMbIMU
NOBPEXKACHUSMH) W HEOoOpaOOTaHHBIMH  KOHTPOJBHBIMH  pacTeHusMu  (Oe3

noBpexaeHui). OPdexkT CHIKEeHUS BPEOHOTO  BO3ICHCTBUS  HCIBITHIBAEMBIX
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COeMHEeHUi olleHnBaiu B rpade "konbl 3¢ dexTuBHOCTH" B COOTBETCTBUY C rpaganueit

IO CJIEAYIOIIEHN CXeME!

0: CHIW)KEHHUE BPETHOTO BO3JEHCTBUS OTCYTCTBYET (BHEIIHUI BUJI COOTBETCTBYET
KOHTPOJIbBHOMY PACTEHHUI0, 00pabOTaHHOMY repOULIIOM)

1: He3HAUUTENBHOE CHUIKEHUE BPEIHOTO BO3JEHCTBUS

2: 3aMeTHOE CHIKEHUE BPEIHOTO BO3/1€HCTBUS

3: 3HAUUTENbHOE CHIKEHUE BPEIHOTO BO3IEHCTBUS

4: TOJNHOE CHW)XEHUE BPEAHOTO BO3NEHCTBHs (BHEIIHUN BHUI COOTBETCTBYET

HeoOpabOTaHHOMY KOHTPOJIbHOMY PaCTEHHIO)

HcnpiTaHus MOKA3BIBAIOT SIBHYIO 3PP EKTUBHOCTh COSTUHEHNUH 110 H300PETEHHUIO,
BBIOPAHHBIX B KAYECTBE NPUMEPA, B YACTH CHIKEHUSI BPEIHOTO BO3IEHCTBHS Ha IOCEBBI
saposoii mmenunsl (TRZAS; copr Triso), o0OycloBieHHOro  repOHIUIOM

Me30CY b YPOH-METUIIOM:

Jlo3upoBKka aHTUIOTA Ky tbTypHoe OddexTuBHOCTD
ITpumep Ne dopmyast (1) aHTH0Ta
(t/ra) pactrenme (Kon ahdexruBHOCTH)
1.3-21 500 TRZAS 3
1.2-21 500 TRZAS 2
1.2-22 500 TRZAS 3
1.3-22 500 TRZAS 3
1.3-22 100 TRZAS 2
141-10 100 TRZAS 4
1.42-22 100 TRZAS 4
1.41-22 100 TRZAS 4
1.41-8 100 TRZAS 2
1.12-22 100 TRZAS 2
1.11-21 100 TRZAS 2
141-21 100 TRZAS 2
1.12-21 100 TRZAS 2
1.11-10 100 TRZAS 2
1.11-14 500 TRZAS 2
121-22 500 TRZAS 2
1.20-22 500 TRZAS 2
1.20-22 100 TRZAS 2
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2.2 OrsocurenvHasi  3(Q(PEKTUBHOCTb  BBIOPAHHBIX ~ COCOUHEHUH  TIO
U300pETEHHNI0 Ha MPUMeEpPe CHIKEHHSI BPEIHOTO BO3ACUCTBUS ME30CYJIb(ypOH-METHIIA

Ha sipoBoit ssumeHs (HORVS)

Cemena oOpaOaTbiBaeMbIX KyJBTYp IOMELIAJH B CYNECYaHYIO TIIOYBY B
IUIACTUKOBBIX TOPIIKAX (quaMerp ~4 CM), 3aChINaJii OYBOI M BBIPAIIMBAIN B TETLIHLIE
IPY XOPOIINX YCJIOBUSIX JJISI MPOpacTaHust U pocta. TectoBble pacteHus: 0OpabaTeiBanin
Ha craauu panHero jmcra (BBCH10 — BBCHI12). Ilpu sTtoM coeauHeHus oOruei
dopmynbl (I) cormacHO W300pETEHHIO, MPUTOTOBJIEHHBIE B BHIE CMAYHMBAIOIIMXCS
nopokos (CII), ucrnonp30Baid B BUAE€ BOAHOH CYCIIEH3MM C HOPMOW pacxoja BOIbI HA
ypoeHe 800 n/ra ¢ nobaBineHneM cMadMBarONX areHToB (Hampumep, 0,2% Genapol-
LRO wmu 0,2% Mero) u pacnbuieHHEM B yKa3aHHOH JO3UPOBKE HAa HAIA3EMHBIE YaCTH

PacTEeHMIA.

ITocne 3TOro BBIMONHSAIM HaHeceHue repbouumpa. s 3Toro mesocynbdypoH-
METUJI B BHZAE KOMIIO3HMLUHU BOAOAMCIIEprupyeMoro rpanyisira (BI') mcnonb3oBanu B
KayecTBe BOJHOW JHCIIEPCHH C HOPMOW pacxonma Bonmbl Ha ypoHe 800 n/ra ¢
nobaeneHneM cMaumBaromero areHrta (Hampumep, 0,2% Genapol-LRO wumm 1 n/ra
Biopower) ¢ HaHeceHneM Ha HaJ3eMHbIE 4acTU pacTeHuil B po3upoBke 40 - 60 r/ra.
Jlo3upoBky repOunmaa moadupanu TakuM 00pa3oM, YTOObI HA MOMEHT OLEHKH OH
o0ecrieunBaj yMepeHHOE, BU3YaIIbHO YETKO Pa3IMuuMOe NoBpeskaeHne (MuHumym 30%,
MakcuMyM 75%) KOHTPOJNBHOH TIpymmbl KyJibTyp Oe3 o0paboTku aHTUAOTOM IO

CPaBHEHHIO ¢ HEOOPaOOTAHHBIMHU KYJIBTYPaAMH.

[Tocne mpuMeHEeHUs1 paCTEHUs BBIPAIIMBAJIH B TETUTULE TIPU XOPOIINUX YCIOBUSIX
pocta. Uepe3 9-13 nHell mocie HaHECEHHs BH3YallbHO OLEHMBAIH 3(()EKTHBHOCTH
UCTIBITYeMbIX COeTUHEeHUH. [ 5TOH Lenu BHEIIHWH BUA pPacTeHUH, oOpabOTaHHBIX
TECTUPYEMBIM COEIMHEHHEM M TepOULUAOM, CPaBHUBAIM C COOTBETCTBYIOLIMMH
KOHTPOJIbHBIMH ~ repOurumamu  (0e3  aHTHAOTa, ¢ YeTKO pPacrno3HABAEMbIMU
NOBPEKACHUSMH) W HEOoOpaOOTaHHBIMH  KOHTPOJBHBIMH  pacTeHusMu  (Oe3
nopexaeHui). O(dexkT CHIKEHUS BPEOHOTO  BO3JCHCTBUS  HCIBITHIBAEMBIX
COEMHEHUI OLIEHUBAJIN OTAENBHO AJIs 2 PerinkaroB B rpade "komsl 3¢ ekTuBHOCTH"
IO CJIEAYIOIIEHN CXeME:

0:  CHIKEHHE BPEJHOTO BO3JIEHCTBHS OTCYTCTBYET (BHELIHUNA BUA

COOTBETCTBYET C KOHTPOJIBHOMY PacTEHHIO, 00pab0TaHHOMY repOnLUaOM)

1: HE3HAYUTEIIbHOC CHUXKCHUE BPECAHOTO BOSI[efICTBPIH
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2. 3aMeTHOE€ CHIKEHHE BPEAHOrO BO3ACHCTBUSA
3. 3HaYUTEIbHOE CHWKEHHUE BPEJHOIO BO3JEHCTBUS
4:  TOJHOE CHUXKEHHE BPEIHOr0 BO3JEHCTBUS (BHELUIHUN BU COOTBETCTBYET

HeoOpaOOTaHHOMY KOHTPOJIBHOMY PaCcTEHHIO)

HcnbITaHusT  MOKa3bIBAIOT — 3aMETHYIO  3((PEKTHBHOCTD COSOUHEHWH IO
M300peTeHNI0, BBIOPAHHBIX B KAuecTBE MPHMEpPA, B YAaCTU CHIDKEHHS IOBPEXICHMS
noceBoB sipoBoro stamenst (HORVS; copr MOoHTOIis), BBI3BAHHOTO TepOMLIUAOM

Me30CyJIb()yPOH-METHIT:

OddexTuBHOCTD
Jlo3upoBka aHTUOTA K
Tprvep Ne dbopmy1 (I) yIBTYPHOE aHTHUIOTA
(r/ra) pacTeHue (Kon
s dexTuBHOCTH)
141-10 100 HORVS 2-3
1.42-22 100 HORVS 2
141-22 100 HORVS 2
L11-21 100 HORVS 2
141-21 100 HORVS 2
1.12-21 100 HORVS 2
1.11-10 100 HORVS 2
L11-14 500 HORVS 2
1.21-22 500 HORVS 2
1.20-22 500 HORVS 2




dopmyJia u3odpeTeHust

Coenunnenus obweit popmynsr (I) nnm ux conn

U

B KOTOpOH

RI

R2

R3

R4

O3Ha4aeT BOAOPO, rajioreH, uano, HUTpo, (C1-Ce)amkun, (C2-Ce)anmkenun,
(Co-Co)ankunmn, (Cs-Cg)umkmnoanku, (Cs-Cg)uuknoankerm, (C1-Ce)ankokcu
u (C1-Ce)ankunS(O)p, mpuueM CeMb Ha3aBAHHBIX TOCJEIHUMU OCTATKOB
SIBJISTFOTCS] HE3aMEIIIeHHBIMH, WJIM 3aMEIeHbI OHUM WK 00jiee OCTaTKaMH

u3 rpymisl rajgorena, uaHo, (C1-Ce)amkokeu u (C1-Ce)ankmnaS(O)p,

O3HAa4YaeT TeTepoapuy, NpPUYEeM TIeTePOAPUIIbHBIAN OCTATOK SIBISIETCS
He3aMeIeHHbIM HJIH 3aMELIEH raJloreHoM, nuaHo, HUTpo, (C1-Ce)ankuiom,
(C2-Co)ankenunom, (Cr-Ce)ankuaunom, (Cs-Cg)uuknoankunom, (Cs-Cs)-
tukoankeHunoM, (C1-Ce)ankokcu u (C1-Ces)ankuaomS(O)p, npudem ceMb
HAa3aBAHHBIX TIMOCICAHUMHU OCTATKOB SBJAKOTCSA HE3aAMCIICHHBIMHU WU
3aMelleHbl OMHMM WM 0Ojiee OCTaTKaMH M3 TPYIIIbI rajoreHa, IHaHo,

(C1-Co)ankokcu u (C1-Ce)ankunaS(O)p,
o3Haudaet Bonopon u (C1-Ce)ankmi,

osHadaer Bopopoxd, (Ci-Cig)ankun, (Ci-Cig)ramoankun, (Ci-Cig)umano-
ankw, (C2-Crg)ankenmn, (Ca-Cig)ankunami, (C3-Ciz2)unknoankmn, (C3-Ci2)-
ukgoankenwt, apwi, rerepoapui,  (Ci1-Cig)ankokcn-(Ci-Cig)ankmn,
(C1-Crg)ramoankokcu-(C1-Cig)ankun, (Ci1-Cig)amkokcu-(C1-Cig)ragoanku,
(C1-Crg)anxunruo-(Ci-Cig)amkun,  (Ci-Cig)ramoankumntio-(Ci-Cig)ankm,
(Ca-Cyg)ranoankenm, (C2-Cig)ramo-ankunmi, rerepoukiii-(Ci-Cig)ankm,

apmit-(C1-Cg)ankmn, (Cs-Crz)uukino-ankui-(Cr-Cig)amkmn, (C1-Cig)anmkokcu-



kapOoHm-(Ci-Crg)ankmn, u (Ci-Cig)ankokcukapoonmi-(Cs-Ciz)uukio-
ankun-(C1-Cig)ankun umm

octatok Gopmynl -NR?R® mu -N=CRRY,

TIPHYEM B BBILIEYTOMSHYTHIX 2 OCTATKAX Kaxblii 13 ocratkos R? RP, R¢ u
RY mesaBucumo gapyr or apyra osHauaer Bomopon, (Ci-Ca)anmkm,
(Ca-Cy)ankenun, (Co-Cq)amkunmn, OeH3W, 3aMelleHHbld OeH3m, (heHun
WM 3aMELIeHHBbIH (eHuI,

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

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

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

n o3Havaet yucio ot 0 1o 5,

u

p o3Havaert O, 1 unu 2.

2. Coemunenus obueti popmysl (I) mo n. 1 wim ux couy,

B KOTOpOU

R! osmawaer Bomopom, ramoren, 1uaHo, HuTpo, (Ci1-Ci)ankun,
(Cr-Cy)ankenun, (Cr-Cyankuamn, (Cs-Ce)umknoankmn, (Cs3-Ce)umkiio-
ankenu, (Ci-Cq)-anxoken u (Ci1-Ca)anxkunS(O)py, mpudeM yrIoOMsIHYThbIE
MOCJIEIHUMH CE€Mb OCTATKOB SIBJISTFOTCS HE3aMELICHHBIMU WJIH 3aMELIEeHbI
OIHUM WM O0Jiee OCTaTKaMH U3 IPYMITBI rajoreHa, nuaHo, (Ci1-Cs)ankoken
1 (C1-Cy)ankunaS(O)p,

R? o3HauaeT reTepoapun, MPUYEM TIeTEPOAPUILHBIA OCTaTOK SBIAETCS

HE3aMELIECHHBIM WJIHM 3aMelleH rajioreHoM, 1uaHo, HUTpo, (C1-Ce)ankmiom,

(C2-Co)ankenunoM, (Cr-Cs)amkununom, (Cs-Ce)unxnoankmiom, (Cs-Ce)-



muksoankeHwioM, (Ci-Cq)ankoken u  (Ci1-Cq)ankunomS(O)p, npudem
YOOMSAHYTBIC MOCICAHUMU CEMb OCTATKOB SBJIAIOTCA HE3AMCIICHHBIMU NUJIU
3aMeleHbl OJHUM WM Oojiee OCTaTKaMH U3 TPYIIbI TajoreHa, LUaHo,

(C1-Cy)ankokcu u (C1-Cq)ankunaS(O)p,

R®  osnauaer Bomopon u (C1-Cs)anmkun,

R*  osmawaer Bsomopon, (Ci-Cie)anxun, (Ci-Cie)ramoankun, (Ci-Cie)rmaso-
AJTKWT, (Co-Cip)ankenu, (Co-Crg)ankunm, (C3-Cr2)umksioaku,
(C3-C12)umKioankeHmn, apw, reTepoapu, (C1-Cis)ankoxcu-
(C1-Cis)anxun, (C1-Cis)ranoankokcu-(Ci1-Cig)ankun, (Ci-Cis)amkokcu-
(Ci1-Cis)ramoankun,  (Ci-Cis)ankuntuo-(Ci1-Cig)ankun,  (Ci-Cis)rano-
ankuttuo-(Ci1-Cig)ankmn,  (Cr-Cig)ranmoanmkenmn,  (Cr-Cig)rajo-amkuHu,
rerepouukiini-(C1-Cie)ankui, apun-(Ci-Cie)ankmn, (C3-Ci2)-IUKI0ATKIII-
(C1-Crs)anxun, (Ci-Cis)amxokcukapoonui-(Ci-Cig)ankun, u  (Ci-Cie)-
ankokcukapOoHmI-(C3-Crz )uuknoankui-(Ci-Cie )amkm,

n o3Ha4daeT 4yucjio ot 0 1o 4,

u

p o3Hauaer 0, 1 wm 2.

3. Coenunenus obwmeii popmyinsl (I) mo n. 1 uau ux comm,

B KOTOPOH

R!  osmawaer Bomopon, ranores, uuano, metun, 5tun, CF3,CF2Cl, CH,F, CHF,,
OCH3, OCF3, SCH3, SOCH3, SO2CHs3 u SCFs,

R?  o3HauaeT reTepoapun, MpUYEM TIeTePOAPUIbHBIA OCTaTOK SBIAETCS
He3aMeIleHHbIM WJIM 3aMeIleH ONWH Wik Oojiee pa3 raJloreHoM, MHaHO,
metusioM, stunom, CF3,CF,Cl, CHyF, CHF,, OCH3, OCF3, SCH3, SOCHs3,
SO,CHs3 u SCF;3,

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

R*  osmauwaer Bomopon, (Ci-Ciz)anxun, (Ci-Ciz)ramoankun, (Ci-Ciz)umaso-

ankwui, (C2-Crz)ankenmn, (C2-Crz)ankuamn, (C3-Crz)auknoanku, (C3-Crz)-
mukgoankenwt, apwi, rerepoapuy,  (Ci1-Crz)ankokcen-(Ci-Cro)ankun,

(C1-Cr2)ramoankokcu-(C1-Crz)ankun, (C1-Ciz)amkokcu-(C1-Ciz)ramoanku,



(C1-Cr2)anxuntuo-(Ci-Crz)ankun, (Ci1-Ciz)ranoankumnruo-(Ci-Ciz)ankm,
(Cr-Crp)ramoankenun, (Cr-Crp)ramoankunmn, rereporukimi-(Ci-Ciz)-
ankwit, apui-(Ci-Crz)anku, (Cs-Crz)uuknoankui-(Ci-Ciz)ankun, (C1-Crz2)-
ankokcukapOoHun-(C1-Crz)ankun, u (Ci-Ciz)ankokcukapborui-(Cs-Cz)-

tukoankui-(Cr-Crz)amkun,

n o3Hauvaetr O, 1, 2 wu 3,

u

p o3Havaert O, 1 nnu 2.

4. Coemunenus obmeti popmysl (I) mo n. 1 wim ux conwy,

B KOTOPOH

R!  osmauaer Bomopox, grop, xnop, 6pom, itox, CN, merun, CF3, CF,Cl, CH,F,
CHF», OCHs, OCF3;, SCH3, SOCH3, SO2CH3 u SCFs,

R?  o3HauaeT MUPUAMH-2-WJI, MUPMAUH-3-UJ, THPUAMH-4-MN, MHPa3HH-2-HJL,

NUpa3uH-3-wi, NMUPUMHUIUH-2-WI, TUPUMHINH-4-WJ, MUPUMHIUH-S-WII,
NUpUAa3uH-3-wi, nupuaasud-4-uiu, 1,3,5-tpuasun-2-un, 1,2,4-tpuazun-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 1,2,6-0kca3suHmi, U30KCa30-3-UJl,
HM30KCa30JI-4-Ujl, H30KCa30j-5-uj, 1,3-okcazon-2-mi, 1,3-okca3on-4-uim,
1,3-0Kca307-5-11, U30THUAa30J-3 -1, U30THA30J1-4-1J1, I30THA30J-5-1j, 1,3-
t™a3on-2-un, 1,3-tnazon-4-un, 1,3-tuazon-5-un, 1H-nuppon-1-um;, 1H-
nuppon-2-wr, 1H-muppon-3-un; ¢ypan-2-un, ¢ypan-3-wi;, THEH-2-WI;
tuen-3-mn, 1H-umunpazon-1-un; 1H-umunazon-2-wm, 1H-umunazon-4-u;
IH-umunazon-5-un, 1H-nupaszon-1-un, 1H-nupazon-3-un;, 1H-nupazon-4-
un, |H-nupaszon-5-un, 1H-1,2,3-tpuazon-1-un, 1H-1,2,3-tpuazon-4-un,
1H-1,2, 3-tpuazon-5-un, 2H-1,2,3-tpuazon-2-un, 2H-1,2 3-tpuazon-4-ui,
1H-1,2,4-tpuazon-1-un, 1H-1,2,4-tpuazon-3-un, 4H-1,2 4-tpuazon-4-ui,
1,2,4-oxkcamgnazon-3-un, 1,2 4-oxcammazoi-S-mn, 1,3,4-okxcagua3on-2-ui,
1,2,3-oxkcamgnazon-4-un, 1,2,3-oxcammazoi-S-mn, 1,2,5-okxcagua3on-3-mi,
1,3,4-tnaguazon-2-un,  1,3,4-tmagmuazon-S-un,  1,2,4-tmagnazon-S-ui,
1,2,4-tuaguazon-3-un, 1,2,5-tuaamazon-3-un,  1,2,5-tuaguason-3-ui,

1,2,3-tnaguazon-4-um, 1,2,3-Tuanna3on-5-ua,  KOTOPBIM  SIBJSAETCA



HE3aMCIICHHBIM HJIKM 3aMCIICH OAHWMH WJIH Oouee pa3 rajoreHoM, LUaHO,

metusioM, CF3, CF2Cl, CH,F, CHF>, OCH3, OCF3, SCH3, SOCH3, SO,CHj3

u SCF3,

R?  osnauaer Bomopon u CHs,

R*  osnauaer Bomopon, (Ci-Cio)ankun, (Ci-Cio)ramoankun, (Ci-Cio)umano-

ankui, (Ca-Cro)ankenun, (Cz-Cio)ankunun, (Cs-Co)umknoanku, (C3-Co)-

IMUKJIOAJIKEHUJI,

apu,

reTepoapu,

(C1-C10)aHKOKCI/I-(C 1-C10)aJ1KI/IJI,

(C1-Cro)ramoankokcu-(Ci1-Cro)ankun, (Ci1-Cio)amkokcu-(C1-Cio)ramoaaku,

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

(Cy-Cig)ramoankenu,

(C,-Cig)ranoankuHm,

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

rereporukmi-(Ci-Cio)-

ankwi, apuii-(C1-Cro)amkun, (Cs-Co)umknoankmn-(Ci-Cro)ankwmt, (C1-Cho)-

ankokcukapOoHmn-(C1-Cio)ankun u  (C1-Cio)amkokcukapdonui-(Cs-Co)-

ukJ10anKuiI-(C1-Cro)amku,

n ozHavaetr 0, 1, 2 umu 3,

u
p o3Hauaer 0, 1 wm 2.

5. Coenunenus odueit popmyasi (1) mo m. 1 wim ux comm,

B KOTOpOH

R! o3Ha4aet Boxopon, prop, xaop, Opowm, iox, uuano, metui, CF3, CH,F,

CHF»,, OCH3, OCF3, SCH3, SOCH3, SO,CH3z u SCF3,

R? o3HauaeT rpynmnsl Q-2.1 — Q-2.61
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F cl cl F N
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F
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N N
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N N
D Y| O O
Q-2.41 Q-2.42 Q-2.43 Q-2.44 Q-2.45
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= <J/ s ¢ Ve N j/
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Q251 Q-2.52 Q-2.53 Q-2.54 Q-2.55
N I F
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z N7
XN N NF X N | |
™ XN
Q-2.56 Q-2.57 Q-2.58 Q-2.59 Q-2.60
N
|
X OMe
Q-2.61
R?  o3Hauaer BomoOpox,
R*  o3Hawaer BOXOPOX, METWN, 5TUJ, H-TIPONMIN, H3OMPONUI, H-OyTHI, H-

nentu, Gennn, 6ensun, CH2(4-Cl-Ph), CH(4-F-Ph), CH2(4-MeO-Ph), 2-
METOKCH3TWII, TeTparunpodypaH-2-uia-MeTui, TeTparunpodypas-3-ui-
METHJI, TeTParufpONupaH-2-uia-MeTuj, TeTpParuApONUpaH-3-uia-MeTul,
TeTparuAponupaH-4-ua-MeTU1, METHIINPONUOHAT-3-1J1, STUIIIPONUOHAT-3-
1508 MeTHUJIaleTaT-2-ul, aTUJalLeTaT-2-1J, METHUJITTBAJIAT-2-UJI,
STUJINMUBAJAT-3-WI, METHJI-2-METHJINPONAHOAT-3-UJI, METUI-2,2-TUMETHII-
NPONAHOAT-3-Ujl, 3TUJI-2-METHINPONAaHOoaT-3-1J, METHJI-2-NMPOonaHoaT-2-
WJI, 3TUJI-2-TIPONAHOAT-2-WI, METUJaueT-2-uj, 3TUjaauer-2-ui, MeTui-1-
METHJILHUKJIONIPONaHKapOOKcHIaT-2-u, 3TUI- | -MEeTUIILIUKIIONPOTIaH-
kapOokcunar-2-ui, 2-(IUMETHJIAMHHO)3THJI, OKCeTaH-3-wi, (3-MeTni-
okceTaH-3-um)merui, 2,2 2-tpudrtopatin, 2,2-audropsTHi, 2-GTOpPITHI,
2,2,3,3,3-neHTad) TOPIPOIUI, HUKJIOMPOIIIMETIIL, | -IUKIOMPOTHII-3THI,
(1-MeTHI-UUKIONPOIHIT )-MeTHI, (2,2-TUXJIOPLUKIONPONNT)-MeTh, (2,2-

OUMETHIT-LUKIONPOINI)-METHJI, aJJIiI, nponaprui (nmpomn-2-uH-1-um), 2-



xjoprnpon-2-eH-1-un, 3-¢penunnpon-2-un-1-mn, 3,3-puxnopnpon-2-eH-1-

WL,

3,3-nuxnop-2-¢prop-npon-2-eH-1-u,

Meruanpon-2-un-1-un,  2-

MeTuinporn-2-es-1-ni, Oyr-2-eH-1-un, 6yr-3-eH-1-un, Oyr-2-un-1-nm1, OyT-

3-un-1-un, 4-xn0p-O0yt-2-uH-1-un, 3-meTun-0yr-2-eH-1-n1, 3-MeTun-0yT-

l-en-1-un, 1-(2E)-1-metunbyr-2-en-1-un, (E)-nenr-3-en-2-un wnmu (Z)-

l'IeHT-3-eH-2-I/I.II, LII/IKJIO6YTI/IJ'IMGTI/IJ'I, OUKJIOIICHTHUIIMETHII, LTHKJIOI'€KCHIJI-

METHJI, TenTaH-2-mi1, u300yTu, 1,3-A1MOKCOTaH-2-UIMETHIT WK |-3THII-5-

metui-1H-nupazon-4-metun,

n ozHavaetr O, 1, 2 unu 3.

6. Coenunenns obmmeit popmynsl (I) mo m. 1 wmm ux conwy,

B KOTOPOH

(RYo-enmn o3nauaer rpynns Q-1.1 — Q-1.53
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R? o3HavaeT rpymmbl, BeiOpanHble Huke, 13 Q-2.1 — Q-2.61

N
z N#Z Z P NZ
x N
Q-2.1 0Q-2.2 0Q-23 Q-2.4 Q-25
N N
NZ NZ NZ
N I | | 3
N N crx Y crY
Q-2.6 Q-2.7 0-2.10 Q-2.11 0-2.12
N Na F N Z
F Nx F Q/
F
0Q-2.13 Q-2.14 0Q-2.15 0-2.17 Q-2.18
3 N NP | N | N
“ N N X g
Na
F cl Cl F
0Q-2.19 0Q-2.21 0-2.22 0Q-2.24 Q-2.25
N I F N
g < I
NZF NZ ™
Xci X NF | | OMe
™ x
0-2.56 0Q-2.57 0-2.59 0-2.60 Q-2.61

R?  o3Hauaer BOmOpOZ,

R* o3Hawaer BOXOPOX, METWN, STHJ, H-TIPOIMJ, H3ONPOMUI, H-OYTHI, H-

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

METOKCHITHUII,

METHI,

TeTparuApoOnupaH-2-uia-MeThl,

TeTparuapodypan-2-uia-MeTHII,

TeTparuapodypaH-3-mi-

TETParuApONUPaAH-3-UI-METHIL,

TeTparuponupan-4-ua-mMeTus, METUINPONUOHAT-3 -1, STHJINPONHUOHAT-3-

WL,

MeTHJIaleTaT-2-1,

STUJIaIeTaT-2-HII,

METHJIINBAJIaT-2-1JI,

STUJINMUBAJAT-3-WI, METHI-2-METUJINPONAHOAT-3-UJ, METUII-2,2-TUMETHII-
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MPONAHOAT-3-UJl, 3TUJI-2-METHINPONAHOAT-3-UJI, METHJI-2-PONaHoaT-2-
WJI, 3TWI-2-NPONAHOAT-2-WI, METUJALET-2-Uj, 3TUjaueT-2-ui, MeTui-1-
METUJILHUKJIONPONaHKapOOKcHiIaT-2-u, 5THJI- 1 -METUIILUKJIONPOTIaH-
kapOokcunar-2-mi, 2-(IMMEeTHUIAMHHO)3TWI, OKCeTaH-3-ui, (3-MeTui-
oKceTaH-3-um)Metui, 2,2,2-rpudropatuin, 2,2-nudropatun, 2-¢pTOpITHI,
2,2,3,3,3-neHTap TOPIPONUI, LUKJIOMPONUIMETHI, | -IIHMKJIOTPONUI-3THIL,
(1-MeTHIT-UUKIONPOIHII )-MeTHI, (2,2-TUXJIOPLUUKIONPONUT)-MeTr, (2,2-
OUMETHIT-LHUKIIONPOTIMI )-METHJI, aJIiII, nponaprui (npomn-2-uH-1-un), 2-
xjioprnpon-2-eH-1-un, 3-penunnpon-2-un-1-wn, 3,3-puxnopnpon-2-eH-1-

wi, 3,3-puxnop-2-gTop-npon-2-eH-1-wi,  Merunanpon-2-uH-1-un,  2-

MeTuinporn-2-es-1-ni, 0yr-2-eH-1-un, 6yT-3-eH-1-un, Oyr-2-un-1-n1, OyT-
3-uH-1-un, 4-xnop-0yr-2-us-1-n1, 3-meTnn-0yr-2-eH-1-mi, 3-meTmn-0yT-
1-en-1-un, 1-(2E)-1-metundyr-2-eH-1-un, (E)-nenr-3-en-2-un wm (Z)-
NEeHT-3-eH-2-WJI, LUKIOOYTHIIMETHII, LUKJIONEHTHUIMETHII, IUKJIOTeKCUJI-

METHJI, TeNTaH-2-W1, H300yTu, 1,3-A1HOKCOTaH-2-UIMEeTHIT WK | -3THII-5-

metui- 1H-nupason-4-merun.

7. Cpenctso ISt 3aIUThI TEXHUYECKUX pacTeHui 158051
CEIbCKOXO03sHCTBEHHbBIX KYyJbTYpP, OTIIMYAOIICECSA COACPIKAHUEM, TIO MEHBIIEH MEpPE,
onHoro coenuHenusi obuieir Gopmbr (I) wnu ero coneli mo ogHomy u3 nm 1 - 6, B
KOMOWHALIMY C IPYTUMH arpOXUMHUKATAMU H, TPU HEOOXOTUMOCTH, BCIIOMOTATEIbHBIMU

CPEeACTBAaMHU JUIS MPENapaTuBHBIX Gopm.
8.  CpenctBo 1o 1. 7, comepskaliee, 0 MEHbIIEH Mepe, ONUH repOUIHI.

9. Cnoco® cHmwkeHUs (PUTOTOKCUYECKOrO BO3ICHCTBHS MECTUIUIOB Ha
TEXHUYECKUE PACTEHHsI WJIH CeJIbCKOXO3SWCTBEHHBIE KYJBTYPhI MyTeM MPUMEHEHHUS

ofHoro M Oonee coequHeHnH 1o 1. 1-6 umm cpencrsa no nm. 7 u 8.

10. Cnoco® cHmWkeHUs (PUTOTOKCUYECKOTO BO3ICHCTBHUS MECTUIUIOB Ha
TEXHUYECKHUE PACTEHUSI WU CEJbCKOXO3SICTBEHHBIE KYJIBTYPhI, OTJIHYAIIIHIICS TEM,
9TO OJHO WJu OoJiee coequHeHuit obmelt popmysl (I) cormacuo nzodbperenuro no mm. 1
- 60 I COBMECTHOrO MPUMEHEHHs C TECTHIHIaMH HAaHOCST OJHOBPEMEHHO C

necTuuuaaMu Ujin B JH000M MopsaKe.
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11.  Cnocob mo . 10, mpuuem B ciay4ae NECTHIHIOB pedb UAET 00 OJHOM WU

OoJee meCTULMAAX.

12. Cmoco6 mo mm. 10 wim 11, OTJIMYANMIMHCA TeM, YTO COEOUHEHHS
dopmybl (I) umm ux conu mo mr. 1 - 6 HAHOCSIT Ha PACTEHUSs], YACTH PACTEHHUIA, UX CEMEHa

WJIM TTIOCEBHOW MaTepuall.
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