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1 UX arpOXUMHUYECKHU MMPUEMIIEMbIX COJ'IGfI, a TaK¥XXC€ UX NIPUMCHCHUS B obmactu 3alIUThI paCTeHI/Iﬁ.
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I'epOunuaHo akTHBHBIE 3-QeHUIHU30KCAZ0JIMH-S-KapOoKcaMUAbI TeTPArHAPO- U

AUruapoPpypaHkapooKcaMHIOB

Hacrosimee wu3oOpereHne kacaeTcs TEXHHYECKOW oOmactu repOULMIOB, B
YAaCTHOCTH, repOUIIMIOB IJISl CEJIEKTUBHON OOpBHOBI C COPHBIMHU PACTEHUSMHU M COPHBIMU

TpaBaMU B KYyJIbTYpax IMOJE3HBIX PACTCHUI.

B wactHOocTH, Hacrosimee UW300peTeHHe  Kacaercs — 3aMELIeHHbIX — 3-
(eHMITU30KCa30IMH-5-KapOOKCAMHUIOB u -5-THOaMUIOB TeTparuapo- u
aurupodypaHkapOOKCaMUIOB, CIOco0a UX MONYYEHHUs] U UX MPUMEHEHUs] B Ka4eCTBE

repOUIHIOB.

WO1995/014681 Al, WOI1995/014680 Al, WO 2008/035315 Al,
WO02005/051931 Al u WOQO2005/021515 Al ONKCBHIBAIOT, MOMHMO MPOYETO,
COOTBETCTBEHHO 3-(eHMIIN30KCA30JIMH-5-KapOOKCaMHIbl, KOTOPbIE Ha (PETbHOM KOJIbIIE
3aMelleHbl B 3- U 4-MO3ULIMK alKoKcH-octaTkamMu. WO1998/057937 Al omuchiBaer,
MIOMHUMO TIPOYETO, COEAMHEHUs], KOTOpble Ha (DebHOM KOJbLIE 3aMELIEHbI B 4-MO3UIHH
ankokcu-ocrarkamu. W0O2006/016237 Al onuchiBaeT, IOMUMO MPOYETO, COSAMHEHUS,
KOTOpbIe Ha (PeTPHOM KOJbLIE 3aMeIleHb! B 4-03UIuK aMu0-octaTkaMu. OnucaHHbIe B

PpaHEC Ha3BaHHBIX JOKYMCHTAaX COCANHCHUA O6J'IaI[aI-OT q)apMaKOJ'IOFI/ILIeCKI/IM JNIEHCTBUEM.

B WO02005/021516 Al packpeirsl 3-(([3-(3-Tper-OyTrndennn)-5-3Tun-4,5-
auruapo- 1,2-okca3od-5-ui | kapOoHUIT)aMIHO)- S-(pTOp-4-0KCOMEHTAHOBAsT KUCJIOTa U 3-
(([3-(3-Tper-OyTrndenwn)-S-uzonponui-4,5-nuruapo-1,2-okcazon-5-

W1 |KapOOHMIT)aMUHO)-5-(TOp-4-0OKCOTIEHTAaHOBAS KHCJIOTa B Ka4ecTBe

(hapMaKoJOrHIeCKH NEeHCTBYIOMUX COSTUHEHHH.

U3z DE 4026018 Al, EP 0 520 371 A2 u DE 4017665 wusBectHnl 3-
(eHMITU30KCa30IMH-5-KapOOKCAMHIbI, KOTOPBIE B S-MO3ULIUN H30KCA30JMHOBOTO KOJIBIIA
UMEIOT aTOM BOAOPOAAa. JTU COEAMHEHMsI OINHCAaHbl TaM KaK arpoXUMHUYECKU
NENCTBYIOLIWE 3alIUTHBIE CPEACTBA, T.€. KaK COEQUHEHHUs, KOTOpPbIE YCTPaHSIOT
HEe)KeNaTeNIbHOe repOuLuaHoe NeficTBue TepOULMIOB 10 OTHOLICHUIO K KYJIBTYPHBIM
pacrenmsiM. ['epOnumaHOoe neicTBUe 3THX COeNWHEHHWH He packpwiTo. IIpmopurerHas,
paHee HeoNyOJMKOBaHHAsl eBporeickas nmateHTHast 3asBka Ne 10170238 ommcbiBaer
repOUIMIHO U (QYHTHUUAHO aKTHBHBIE 3-()EHUIM30KCA30JIMH-S-KapOoKkcaMuabl u 3-

(eHMITN30KCA30IMH-5-THOAMH/IBI, KOTOPBIE B S-TIO3UIMH HM30KCA30JMHOBOIO KOJbLIA



uMeroT aroM Bomopona. M3 Monatshefte Chemie (2010) 141, 461 u Letters in Organic
Chemistry (2010), 7, 502 Ttakke H3BECTHBI 3-(EHHIN30KCA30JUH-S5-KapOOKCaMHIbL,
KOTOpbIE B 5-MO3MLIMH H30KCA30JMHOBOIO KOJIbIIA UMEIOT aToM Bozpopona. Hekotopsie
U3 OTHX COCOMHEHHH HMEIT (PYHIHMUMAHOE AEHCTBHE, HO HE HMMEIOT repOULMIHOe

NIEICTBUE.

WO 2014/048827 omnuceiBaer repOuLuaHoe neicTBre 3-(heHUIN30KCa30IMH-5-
KapOOHOBBIX KUCJIOT, 3(PHUPOB 3-(PEeHUITH30KCA30JUH-5-KapOOHOBBIX ~ KHUCJIOT, S-

KapOanbaeruioB U S-HUTPUIIOB.

WO 2014/048853 onuchiBaeT M30KCA30JUH-5-KapOOKCAMUIIBI U -5-THOAMUIBI C

reTepOLMKIIaMU B 3-NTO3UINH (TepOUHI U PYHTHITHIT).

WO 2014/048940 umeeT XMHOJIUH B Ka4eCTBE 0COOOT0 reTepOIINKIIa B 3-TIO3ULIUU
(bynrumun), WO 2014/048882 wmmeer ajkoKCH B KauecTBe 0OCOOOro ocratka B S-

ITO3HUITNH.

WO 2014/048882 omucbiBaeT W30KCA30JIMH-KAPOOKCAMUIBI C AQJIKOKCH B

KauecTBe 0CO0Oro OCTaTKa B S-MO3ULIUU.

B WO 2012/130798 omnucansl repOMIMAHO W (YHTCHOMIHO AaKTHBHbBIE 3-

(beHMTN30KCa30IMH-5-KapOOKCAMUIbI U -5-THOAMU/IBI 3AMEIIIEHHBIX T€TePOLIUKIIOB.

rep6I/II_II/I)1H06 JIENCTBHE 3TUX U3BECTHBIX COGI[I/IHeHPIfI, B 4aCTHOCTH, ITpU HHU3KOH
HOpME pacxoaa WU UX COBMECTHUMOCTH C KYJIBTYPHBIMU PACTCHUAMU OOJIXKHBI OBITH

yJIyYILIEHBL.

B pesynbprare Ha3BaHHBIX MPUYUH CYIIECTBYET MOTPEOHOCTh B OOJiee CHIIbHBIX
repOUIUIaX W/ PeryjsiTopax pocTa PAaCTeHUH U CEJIEKTHBHOTO MPHMEHEHHs B
KYJbTYpax PACTCHUH WJTH JIJIsl IPUMEHEHUH B 00JIACTH HEKYJIbTYPHBIX PACTCHUHN, PUYEeM
5TH JEeHCTBYIOINME BEINECTB MPENNOYTHTEIbHO JOJDKHBI 00NaaaTte APYTHMH
NPEANOYTUTENbHBIMA CBOWCTBAMM JJII NPUMEHEHHMs], Kak, HalpuUMep, YJy4YIIEeHHas

COBMECTUMOCTD C KYJIbTYPHBIMU PACTCHUSIMHU.

[TosToMy TpeaMETOM HACTOSIIEro HM300peTeHHs SBJSIETCS  MOJIyYeHHe
COeMHEHU ¢ repOMUMAHBIM AeHcTBUEH (repOMIMIOB), KOTOpBIE Jake IpH
OTHOCHUTEJIbHO HH3KOH HOpPME pacxona SBISIFOTCS  BBICOKO3((EKTHBHBIMH  I10
OTHOILIEHHMIO K SKOHOMHYECKH Ba)KHBIM BPEIHBIM PACTEHHSM U MPEATIOYTUTENBHO MPU

xopomed 3(pQPEeKTUBHOCTH MO OTHOLICHHIO K BPEIHBIM PACTEHSIM IOJIKHBI HMETh



CEJIEKTUBHOE MPUMEHEHHE B KYJIbTYPHBIX PACTEHUSX, H IPH STOM MPEANOYTHTEILHO OHU
JOJDKHBI MOKa3bIBATh XOPOIIYKD COBMECTUMOCTb C KYJBTYPHBIMH PACTCHHUSIMHL
[IpeqnoyrurenbHO 3TH  repOMLMAHBIE COEIUHEHUS JOJDKHBI OBITh  OCOOEHHO
5P PEeKTUBHBIMI U EHCTBEHHBIMH OTHOCUTEIBHO IIUPOKOTO CIEKTPa COPHBIX TPaB,
NPENNOYTUTENIBHO ~ JOMOJHUTENbHO  OOHapykuBaTh  Xopowmyr  3ddexkTuBHOCTD

OTHOCUTEJIbHO MHOI'UX COPHBIX paCTeHHﬁ.

Kpome repOuIMIHOrO OeiCTBUS MHOTOYHUCIEHHbIE coenuHeHus: ¢opmydst (1)
Takke 00JamaroT (PYHTULIUIHBIM JAECHCTBHEM, KOTOPOE OIHAKO MPOSBISIETCS JIUIIb

HE3HAYUTCJIbHO.

Heoxxunanuo Obut0 0OHAPYKEHO, YTO HIKEHA3BaHHBIE 3 -(hEeHMUTU30KCA30JINH-5-
KapOOKCaMUIbl aMUZIOB TETPATHAPO- U AUTHAPODYpPaHKAPOOHOBBIX KUCIOT (hopmyisl (1)
U UX CcojJed OOHAapYXHUBAIOT OTIMYHOE TrepOHIHUIHOE NEHCTBHEM OTHOCHUTEIIBHO
IIAPOKOTO CIEKTPA IKOHOMUYECKH BAXKHBIX OJJHO- U IBYIOJIbHBIX OIHOJIETHUX BPEIHBIX

pacTeHUI.

HpeI[MeTaMI/I HaCcTOAIICIrO I/1306peTeHI/I$I ABJIANOTCA, CJICO0OBATCIIbHO, COCANHCHUA

obmeit popmyer (I)

)

1 UX arpOXUMHYECCKH MPHUEMIIEMBIC COJIU, B KOTOPBIX

R! u R? 03HauaroT HE3aBUCHMO APYT OT APyra BOAOPO, FalOreH MK LHAHO,
WIH
3aMEIIeHHbIM COOTBETCTBEHHO M OCTaTKAMH W3 TPYIIIbI, COCTOSLIEH U3

rajoreHa u uuaHa, (C1-Cq)-amkun u (C1-Cy)-ankoxcy;,

R’ o03HauaeT 3aMEINEHHBIH COOTBETCTBEHHO M OCTATKAMH U3 TPYIIILL
cocrosimmed u3 rajoreda, umuaHo, (Ci1-Cs)-ankokeu u runpokcu, (Ci-Cs)-
ankmi, (C3-Ce)-umkmoankmn, (Cy-Cs)-ankenun, (Cr-Cs)-ankuHHI WIH

(C1-Cs)-anxokcew;

Y  O3Ha4aeTr KUCIOPOA WM CEPY,



W 0O3Hauaer KUCJIOPOA WU Cepy,

Z O3HA4Ya€T IIOJHOCTBKO  HACBIMICHHOC MK YaCTUYHO  HACBIIICHHOC

(ypaHOBOE KOJbLO, KOTOpPOe 3amelleHo k octaTkamu rpymnmnsi R

(R10)k

NPUYEM CTPEJIKa O3HAYaeT COOTBETCTBEHHO CBsi3b ¢ rpymnmnoil C=W ¢opmyisr (1);

R o3Hauaer ranoren, nuano unu CO2R7,
51050
3aMeH_[eHHbH\/'I COOTBCTCTBCHHO M OCTAaTKaMHU U3 prHHbI, COCTO;[H.Ieﬁ "3

¢bropa u xnopa, (C1-Cz)-anxun unu (C1-Cz)-ankokcu;

R R!? o3mauaror HesaBucuMo Apyr oT Apyra Bopopos, nuaso, OR’, S(O).R’,
SO>:NRCR7, CO:R®, CONRCR?, COR®, NR°R® NR®COR®, NRSCONR®R?,
NR®CO;R®,  NR°SO;R®,  NR®SO,NRR®,  C(R®)=NOR?,  mpu
HEOOXOAMMOCTH, 3aMEIIeHHBIN apwui, TPU HEOOXOIUMOCTH, 3aMeLEeHHbIN
reTepoapml U, MpU HEOOXOMUMOCTH, 3aMEIIEHHbIN TeTEePOLIMKITIII,

WIIH

O3HAYAIOT 3aMELIEHHBbI COOTBETCTBEHHO M OCTaTKAMH W3 TPYIIIbL,
cocTosimeli u3 rajorena, nuano, Hutpo, OR’, S(0)R>, SO2NRR’, CO2R?,
CONRR®, COR®, NRR®, NRCCOR®, NRCCONRPR®, NRCCO,R?,
NR®SO;R®, NRPSO,NR°R®, C(R®)=NOR®, npu nHeobxomumocTy,
3aMeIeHHOTO apuiia, MPH HEOOXOMUMOCTH, 3aMEIEHHOTO reTepoapuia u,
npu HeoOXxomumocTH, 3amernieHHoro rerepounkimia, (Ci-Ciz)-amkum,
(Cs3-Cg)-umknoankuy,  (C3-Cr)-umknoankun-(Ci-C-)-ankun,  (C2-Cr2)-

ankenm, (Cs-Cr)-muknoankenn wim (Cz-Ciz)-ankuHm,
WITH

R u R!? BmMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH MPHCOEIUHEHbI, 00Pa3yIoT,
TpY HEOOXOMUMOCTH, OT OJHOTO JI0 LIECTH Pa3 3aMEeLIEHHOE OCTATKAMHU U3

TPYIIIBI, COCTOSIIIEH U3 rajioreHa, uuaHo, HUTpo, (C1-Ce)-asikuia, rajorex-



(C1-Cs)-anxuna, okco, OR”, S(O)R’, SO;NRR”, CO,R®, CONRR, CORY,
NRCR® NR®COR®, NRCCONR®R® NR°CO,R®, NR°SO,R?®, NR°SO,NRCR?,
C(R%)=NOR?®, HacblllleHHOE, YaCTHYHO MJIH MOJHOCTBIO HEHACHILIEHHOE
MATH-, MIECTH- MM CEMUYJIEHHOE KOJbIIO, KOTOpPOe KpPOMe 3TOro aToma
a30Ta COZIEPIKHUT T aTOMOB yIJIEpPOJia, N aTOMOB KUCIOPOJIa, P aTOMOB CEpbI
W p 371€MeHTOB 3 rpymmbl, coctosmeii u3 NR’ u NCOR’, B kxauecTse

KOJIBLIEBBIX dTOMOB;

X2, X*u X® 03Ha9ar0T HE3ABHCHMO APYT OT APYTa BOAOPO, TAIOTeH I LHAHO,

50)051
O3Ha4YarT SaMeHleHHbeI COOTBETCBCHHO mM OCTaTKaMU U3 TPYIIIIbL,

cocrosieit u3 ¢ropa, xjopa, opoma u (C1-C)-ankoken, (C1-Cz)-ankw;,

X? u X° 03HAYAIOT HE3aBUCHMO APYT OT Apyra BoAopon, grop, xmop, 6pom, Hox,

R5

R7

ruapokcH, nuaso, HuTpo, S(0)uR® umu COLR7,

WITH

O3HAYAIOT 3aMEIIEeHHBbIi COOTBETCBEHHO M OCTATKAMH W3 TPYIIIbI,
cocrosited u3 ¢ropa, xymopa u opoma, (C1-Cs)-ankun, (Ci-Cs)-ankokcwy,

(C3-Cy)-umkmnoanku, (C2-Cs)-ankenmn win (Cz-Cs)-ankuHum,

O3HAa4YaeT 3aMELIeHHbI COOTBETCTBEHHO M OCTaTKAMU U3 TPYIIIIHL,
cocrosimed u3 rajorena, nuaHo u runppokcH, (Ci-Cg)-ankmn, (Cs-Ce)-

LMKJIOAJIKAJT MJTH APUIT,;
o3Ha4aeT Bopopox umm R’;

O3HA4aeT BOIOPOI,
501051

SaMemeHHbIﬁ COOTBETCTBEHHO M OCTAaTKaMH W3 T'PYIIIbI, COCTOSIH.[eﬁ u3
rajoreHa, nuano u (C1-C)-ankokcn, (C1-Ce)-amkui, (C3-Ce)-IUKIOATKIT,

(C3-Cy)-anxenmn wmm (C3-Cq)-amkuHu,

O3HauYaeT BOJOPOL,
501058

SaMeIl[eHHbII\/'I COOTBETCTBEHHO M OCTAaTKaAMH W3 T'PYIIIIbI, COCTOHH.[eﬁ u3
rajoreHa, nuano u (C1-C)-ankoken, (C1-Cg)-amkui, (C3-Ce)-IUKIOATKIT,

(C5-Cg)-anxenmn wi (C3-Cg)-ankuHu,

paseH nopsakosomy uuciy 0, 1 wn 2;



m  paseH nopsiakoBomy uucay 0, 1,2, 3, 4 wn 5,
n paseH nopsakosomy uuciy 0, 1 wm 2;

p paBeH nopsAaakoBoMy uuciy O wim 1,

r paBeH NMOpPsAAKOBOMY 4HcCiy 3, 4, 5 unu 6,

Ankun  O3Ha4yaeT  HACBILEHHbIM,  JUHEHHBI  WIM  Pa3BETBIEHHBIN
YIJIEBOAOPOAHBIA OCTaTOK COOTBETCTBEHHO C YKAa3aHHbIM KOJIMYECTBOM AaTOMOB
yriepona, Hanpumep, C1-Ce-amkui, kak MeTWI, 3T, nmponui, 1-metwatuwi, Oyt 1-
MeTHJI-Tiponit,  2-metwinponwi, 1, 1-muMerwdTwn, mneHTwt, |-merunOyTtwn, —2-
METHIIOYTWII, 3-MeTunOyTw, 2,2-nmu-MeTwinponui, l-stunnponwn, rekcwn, 1,1-
ITAMETHIIPONHII, 1,2-qumeTunnponu, 1 -MeTUINeHTUI, 2-METHUJITICHTHI, 3-
METHINEHTI,  4-metwneHtwt, |, 1-mumerunOytun,  1,2-numerundyrmn,  1,3-
auMeTunoyTw, 2, 2-muMetwinOytun, 2, 3-puMmerunOyTin,  3,3-muMerwnOytun, -
stunOytun, 2-3twindytun, 1,1,2-rpumermnnpori, 1,2,2-Tpumeruanpon, 1-3Tui-1-

METWJINPONUI U | -3THII-2-METUIPOUIL.

3aMeleH bl TajJOreHOM aJKHJ O3HAayaeT JIMHEHHbIe WM pa3BETBICHHbBIE
AJIKUJIbHBIE TPYIIBL, MPUYEM B STHX TPYMIAX aTOMbI BOIOPOAA MOTYT ObITh YaCTHYHO
WJTH TTOJTHOCTBIO 3aMEIeHbl aTOMaMH rajioreHa, Hanpumep, C1-Ca-ranoreHaakui, Takon
KaK XJIOPMETHJI, OPOMMETHJI, TUXJIOPMETIII, TPUXJIOPMETHII, PTOPMETHII, TUPTOPMETHL,
TpudropMeTHI, XIOPPTOPMETHI, AUXIOPGHTOPMETHI, XJIOPAUGTOPMETUI, |-XITOPITHII,
1-6pomatui, 1-dpropatuin, 2-propatuin, 2,2-nudropatu, 2,2,2-tpudropatui, 2-xjaop-2-
dTopatun,  2-xyop,2-mudTopaTin,  2,2-nuxnop-2-gropatun,  2,2,2-TpUXJIOPITHII,

nenrapTopatuin u 1,1, 1-tpudropnpon-2-ui.

ANKeHWJI O3Ha4YaeT HEHACHILUIEHHbIE, JIMHEWHbIE WJIM  Pa3BETBICHHBIC
YTJIEBOJOPOAHBIE OCTATKH COOTBETCTBEHHO C YKAa3aHHBIM KOJUYECTBOM aTOMOB
yrJiepoaa v IBOHHOM CBsI3bI0 B JIE000# mozunuy, Harpumep, Cr-Ce-aTkeHuI, KaKk STeHH,
I-iponienwn, 2-nponenun, 1-metumatenwn, 1-0yrennn, 2-0yrenwn, 3-0ytenwn, 1-meTu-
l-nponenun, 2-merun-l-nponeHun, 1-meTun-2-nponeHus, 2-MeTWiI-2-nponeHun, 1-
NIEHTeHWJI, 2-TIEHTeHII, 3-TIeHTeHW1, 4-neHTeHm, |-metwi-1-Oyrenun, 2-mertwi-1-
Oytenwmn, 3-metwi-1-Oyrenun, 1-merun-2-OyTeHws, 2-MeTHI-2-OyTeHWI, 3-MeTHiI-2-
Oyrenwmn, 1-metwn-3-Oyrenun, 2-MeTmi-3-0yreHui, 3-metmin-3-0ytenwmn, 1,1-numern-
2-nponenud, 1,2-numerun-1-nponenun, 1,2-quMeTnn-2-nponenu, 1-3tun-1-nponenun,

l-3Tun-2-nponexun, 1-rekceHun, 2-reKCeHu, 3-reKCeHu, 4-reKkCeHu1, S-reKCeHu, 1-



MeTHUJI- | -nieHTeHu1, 2-MeTu-1-neHTeHun, 3-MeTun-1-neHTeHun, 4-meTu-1-neaTeHun,
l-MeTun-2-neHTeHua,  2-MeTUN-2-MIEHTeHUs,  3-MeTWi-2-neHTeHus,  4-Metun-2-
MEeHTEeHWN, |1-MeTu-3-eHTeHWI, 2-MeTUI-3-TIEHTeHWI, 3-METUJI-3-TIeHTEHW, 4-METHJI-
3-neHTeHus, 1-MeTuI-4-IeHTeHW, 2-MeTUN-4-MeHTEeHU, 3-MeTHI-4-TIeHTeHun, 4-
metui-4-nentenu, 1,1-qumernn-2-6yrenun, 1,1-numern-3-0yrenun, 1,2-qumerni-1-
Oyrenun, 1,2-mumernn-2-0ytenwn, 1,2-numerun-3-Oyrennn, 1,3-gumerwn-1-OyTeHun,
1,3-numernn-2-0yrenmn,  1,3-numerun-3-Oyrenun, 2,2-gumerun-3-Oytenwn,  2,3-
aumetuni-1-Oyrenwn, 2,3-numetni-2-0ytenun, 2,3-qumeTn-3-0yTteHuwt, 3,3-IuMeTuI-
1-6yrenun, 3,3-mumernn-2-Oyrenwn, 1-stui-1-Oyrenmn, 1-3tun-2-6yrennn, 1-5Twi-3-
Oyrenwun, 2-3Twi-1-0yrenwn, 2-3tui-2-0yrenun, 2-3tun-3-0yrenwn, 1,1,2-tpumern-2-
nponeHus, 1-3tun-l-merun-2-nponenun, 1-3tun-2-mertun-1-nponenun u  1-s3Tun-2-

METUJI-2-TIPONECHUIL.

AJKUHWJI O3HA4YaeT JUHEHHbIE WM Pa3BETBJICHHBIE YIJIEBOJOPOAHBIE OCTATKH
COOTBETCTBEHHO C YKa3aHHBIM KOJUYECTBOM aTOMOB yIJIEpPOJa U TPOWHOW CBSI3BIO B
narobol moszurmu, Hanpumep, Cr-Cs-anKuHWI, TakoW Kak STUHWI, |-mpormuHWi, 2-
nporuHWI (v nponaprui), 1-0yruann, 2-0yTuHun, 3-0yTHHII, 1-MeTHI-2-IpOIHHIT,
l-neHTUHWI, 2-IEHTUHWI, 3-IEHTUHWI, 4-TIeHTHHWN, 3-MeTwi-1-0ytunun, 1-mernn-2-
Oytunni, 1-merun-3-0yrunun, 2-metun-3-0ytunun, 1,1-numernn-2-nponuHu, 1-3Tui-
2-nponuHuU, 1-reKCuHuI, 2-reKCUHWI, 3-reKCUHUI, 4-reKCUHWI, S-TeKCUHUJ, 3-MEeTUJI-
l-nentunun, 4-metui-1-neHTuHW1, |-MeTun-2-neHTuHwNI, 4-MeTun-2-neHTuHwI, |-
METHJI-3-TIEHTUHWI, 2-METHI-3-TIEHTUHWI, |-MeTHI-4-eHTUHWI, 2-MeTHI-4-TIeHTUHII,
3-metun-4-nentunun, 1,1-numerun-2-Oyrunun, 1,1-qumernn-3-0ytunui, 1,2-aumernn-
3-Oytunwmi, 2,2-mumetwn-3-0ytunui, 3,3-numerwi-1-Oytunun, 1-3Tuin-2-Oytunmn, 1-

STHI-3-0yTUHWI, 2-3THI-3-0yTUHIT U 1-3THII-1-MEeTUII-2-TTPOTTUHIL.

L{ukoanKmI 03Ha4aeT KapOOLMKIMYECKYI0, HACBIIEHHYIO KOJIBLIEBYIO CHCTEMY
npeanoyTuTensHo ¢ 3 - 8 konpueBbIMH C-aToMamy, HamnpuMep, LHUKJIOMPOI,
OUKJIOOYTHJI, LMKJIONMEHTHN Wi Lukjorekcun. Ecnmu, npu  HeoOXxommmocTw,
MPUCYTCTBYET 3aMEIIECHHBIN LIMKIOAIKWI, TO TAKXKE CONEPIKUTCSA LIMKJINYECKask CUCTEMA
C 3aMECTUTENSIMH, NPUYEM TAK)KE MPUCYTCTBYIOT 3aMECTUTENH C JBOWHOHN CBSI3bIO HA

HUKJIOAJIKUIIBHOM OCTATKE, HAIIPUMCED, TaKasd aJIKUJIUACHOBAA I'PyIira, KaKk METUITUACH.

Ecnu npucyrcTByeT, npyu HEOOXOIUMOCTH, 3aMELEHHbII [UKIJIOATIKIII, TO TaKXKe

colepyKaTcsi  MHOTOLMKIMYECKHE  anudaThyeckue CHCTEMBbl, KakK, HampuMmep,

2

ounmkiio[ 1.1.0]0yran-1-un, Ounmkio[1.1.0]0yran-2-un, Ourmkio[2.1.0]mentan-1-um,



onnmkiio[2.1.0lmenran-2-wn, Ounukio[2.1.0]nenran-5-mn, Ounmkio[2.2.1]renT-2-mn

(mHopOopHMI), anamMaHTaH-1-w1 U agaMaHTaH-2- 1.

Ecmu taxxke MNPUCYTCTBYET 3aMeLLIeHHbII>'I HUKJIIOAJIKWJI, TO TAKXE COACPKUTCH
CIIMPOLIMKJIMYECKas: amudaTudeckas CUCTeMa, Kak, Hampumep, crnupo[2.2]|meHt-1-umn,

cniupo[ 2.3 rekc-1-mn, cimpo[2.3 Jrekc-4-mi, 3-criupo[2.3 Jrexc-5-u.

[uknoankeHW O3HA4YaeT KapOOIMKIMYECKY), HEapOMAaTHUYECKYH), YaCTHYHO
HEHACBIIEHHYIO KOJIBLIEBYIO CUCTEMY, MPEANOUTUTENBHO C 4 - 8 C-aToMamu, Hanpumep,
I-umknoOyrennn, 2-uMKIOOyTEHWN,  |-IUKJIONEHTEHWN, 2-IUKJIONEHTeHWI, 3-
LIUKJIONEHTEHUJI, WJIN |-IIUKJIOTeKCEHWI, 2-IOUKJIOTeKCeHWI, 3-LHMKIOorekceHmy, 1,3-
LUKJIOTeKCAAUEeHWT WU |,4-IUKJIOreKCaIueHUJ, NpPUYEeM TakKe MNPUCYTCTBYIOT
3aMECTUTENN C JIBOMHOM CBS3bIO HA LIMKJIOAJKCHWIBHOM OCTAaTKe, HampUMeEp, Takas
ANKWIUIACHOBAs TPymma, Kak merwiuaeH. Eciau, mpu HeoOXOMUMOCTH, MPUCYTCTBYET
3aMECLICHHBIN LHUKJIOAJIKEHW], MOSCHEHHUs] TaKXK€ OTHOCATCA M K 3aMELIEHHOMY

LUKJIOAJIKUITY.

AnKun  O3HayaeT  HACBIIEHHbIH,  JIMHEHHBIH WM Pa3BETBJICHHBIM
YIJICBONOPOAHBI OCTaTOK COOTBETCTBEHHO C YKAa3aHHBIM KOJIMYECTBOM aTOMOB
yraepona, Harpumep, C1-Cs-aIKOKCH, KaKk METOKCH, 3TOKCH, IIPOTIOKCH, |-METHUIISTOKCH,
OyTtokcH, 1-merun-nponokcu, 2-meruinponokcH, 1,1-mumerunmstokcu, Ilenrokcn, 1-
METUJIOYTOKCH, 2-MeTUJIOYTOKCH, 3-MeTHJIOyTOKCH, 2,2-TU-METHINPONOKCH, |-
STUJIIPOIIOKCH, I'eKCOKCH, 1,1-niuMeTunnponoKcH, 1,2-numeTunnponokcy, 1 -
METUWJINEHTOKCH, 2-METHJINEHTOKCH, 3-METWJIIEHTOKCH, 4-MeTmiIneHTokcu, 1,1-
auMmeTunoyTokcH, 1,2-mumeTmnoyTokcu, 1,3-numerunOyTokcu, 2,2-TUMeTHIOYTOKCH,
2,3-numeTiOyTOKCH, 3,3-muMerunOyTokcH, 1-3TunlOyrokcu, 2-3tuindytokcw, 1,1,2-
TPUMETUIIPONOKCH, 1,2,2-TpuMeTniInponokcy, 1-atun-1-merunnponokcu u 1-3tun-2-
METHJIITPONIOKCH. 3aMEIIIeHHBI ~ TaJIOTEHOM KW~ O3HA4aeT  JIMHEeWHblE WU
Pa3BETBJICHHBIE AJIKOKCH-OCTATKH ¢ COOTBETCTBEHHO YKa3aHHBIM KOJIHYECTBO ATOMOB
yrjiepoaa, MpUYeM B 3TUX TPYyMNax aTOMbl BOIOPOAA MOTYT OBITh YAaCTUYHO WU
TOJTHOCTBIO 3aMelIeHbl aroMamu rajoreHa, Hampumep, Ci1-Cr-rajoreHamkoKCH, Kak
XJIOPMETOKCH, OpPOMMETOKCH, IUXJIOPMETOKCH, TPHUXJIOPMETOKCH, (HTOPMETOKCH,
mudropMeTokcH,  TPUPTOPMETOKCH,  XJIOPHTOPMETOKCH,  OUXJIOP-(HTOPMETOKCH,
xjopaudropmerokcu, 1-xmopatokcu, 1-0pomaToken, 1-propatokcn, 2-gpTopaTokeu, 2,2-

i TopITOKCH, 2,2,2-TpuTOPITOKCH, 2-x710p-2-PTOPITOKCH, 2-xnop-1,2-



mudropaTokey, 2,2-1uxiaop-2-pTopaToKCH, 2,2,2-TPUXJIOPITOKCH, TEHTAPTOP-3TOKCH U

1,1,1-rpudroprpon-2-okcu.

[Tonsitue "apun" o3HauaeT, Mpu HEOOXOIUMOCTH, 3aMEIIEHHYI0 MOHO-, OU- Wn
HOJULHKINYECKYI0 apOMaTHYECKYIO CHCTeMY MPeNnoYTUTEeNbHO ¢ 6 - 14, ocobeHHo
npeanouTuTeNbHO 6 - 10 konbueBbiMEu C-aToMamu, Hanpumep, GpeHn, Hag T, aHTpuUI,

(beHaHTPEeHWI, U TOJO00HBIE, PEANOYTUTELHO QeHMII.

[Tonsitue "mpu HEOOXOIMMOCTH, 3aMEIIEHHBIH apui”" BKJOYAET TaKXkKe
MHOTOLIUKJINYECKHE CUCTEMbI, KaK TeTparuipoHa(p T, UHACHWI, UHIEHWI, (TopeHu,
OupeHmINI, TMpUYEM MECTO COETUHEHMsS HAXOAWUTCS HAa apOMATHYECKOW CHUCTEME.

"

CornacHo cucrematuke "apun", Kak MNpaBWUiIO, TaKKe BKJIIOYAeT MOHATHE "Hpu

HEOOXOUMOCTH, 3aMeleHHbIH heHu".

BbIHJGYKaSaHHbIe ApUJIbl OPEANIOUYTUTEIIBHO 3aMECILCHBI, HAIPUMEDP, BOAOPOAOM,
raJJorcHOM, aJIKUJIOM, TaJOAJIKHUIIOM, THAPOKCH, AJIKOKCHU, LHUKJIOAJIIKOKCH, apHIIOKCH,
AJTKOKCHUAJIKUJIOM, aJIKOKCHAJIKOKCHU, LUKIIOAJIKUIIOM, TaJIOUKIIOAJIKUIIOM, apUuJioM,

ApWIIAJIKUIIOM, TE€TEPOApPUIIOM, TCTCPOLUKINIIOM, AaJIKCHUIIOM, aJ'IKI/IJ'IKap6OHI/IJ'IOM,

LUKJIOAJIKTKApOOHHIIOM, apuIKapOOHUIIOM, reTepoapmIKapOOHHIIOM,
AJIKOKCHKapOOHHIIOM, TUIPOKCUKAPOOHIIIOM, LUKJIOATKOKCUKAPOOHUIIOM,
LIMKJIOATKHIIAIKOKCUKAPOOHIIIOM, ATKOKCUKAPOOHUIAKHIIOM, APHITAIIKOKCH-

KapOOHWIOM,  apUJIANIKOKCUKAPOOHWJIANKMIIOM,  QJKHHWJIOM,  QJIKMHUJIAJKUIIOM,
ANTKWJIATIKMHUJIOM, TPUC-AKUIICHIMIAIKIHHUIOM, HUTPO, aMHHO, LIUAHO, TaJIOANKOKCH,
raJiOANIKUNITHO,  AKHJITHO, THAPOTHO, THIPOKCHAJKHIOM, TeTepOapUIaIKOKCH,
APUIIANIKOKCH, Te€TEePOLMKIUIAIKOKCH, TeTePOLHKIHIANKUITHO, T[€TePOLIUKIIUIOKCH,
reTePOLHKIIHITHO, reTepOaAPUIIOKCH, OuC-aJIKUIaMKHO, AITKUJIAMIHO,
LHKJIOAJKUJIAMHUHO, THAPOKCHKAPOOHUIANKIIAMUHO, aJTKOKCUKAPOOHHIATKUIAMIHO,
ApUIIANIKOKCUKAPOOHMTANKMIAMUHO,  AJKOKCHKApOOHUIAIKIII(AIKII)aMHHO, aMHHO-
KapOOHWIIOM, ANKUJIAMUHOKAPOOHHIIOM, OuC-aIKUIaMIHHOKAPOOHUIIOM,
LMKJIOAJKHJIAMUHOKAPOOHUIIOM, THIPOKCUKAPOOHMIAIKMIAMUHOKAPOOHHIIOM, aJIKOKCH-

KapOOHWITATIKUIAMIHOKAPOOHUIIOM, apUJIAIKOKCHKAPOOHUJIATKIIAMUHOKAPOOHHIIOM.,

I'eTeporMKIMYECKH OCTATOK (T€TEPOLMKIIMII) COAEPIKHUT, 1O MEHBIIEH Mepe,
OIHO TeTEePOLUKINYECKOe KOJBIO (=KapOOLUKINYECKOe KOJbLO, B KOTOPOM, IO
MeHbled Mepe, oauH (C-aToM 3aMelleH reTepoaToMoM, MPEANOYTUTENbHO OIHUM

rerepoatomoM u3 rpymmsel N, O, S, P), KOTOphIii SBJIAETCS HACHIIIEHHBIM,
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HEHACBIIIEHHbIM, YaCTUYHO HACBIIIEHHbIM WM Te€TepoapoOMaTHYeCKUM U IPU 3TOM
MOXeT ObITh HE3aMEIEHHBIM MJTH 3aMEIIEHHBIM, IPHYEM MECTO COSANHEHUS HAXOIUTCS
Ha KOJBLIEBOM artome. EciM reTepOLUKIMYECKUl OCTaTOK WM TeTePOLUKIMYECKOe
KOJIBIIO, TP HEOOXOIMMOCTH, SIBJSIFOTCS 3aMEIEHHbIMH, OHH MOTYT OBbITb
AHHEJIMPOBAHBI APYTMMHU KapOOLMKINYECKHMMHU I TeTePOLMKINYECKIMU KOJIbLIAMH.
Ecnn, nmpu HEoOXOIMMOCTH, NMPUCYTCTBYET 3aMELIEHHBbIH TI'€TEPOLMKIMI, TO TaKXKe

MPUCYTCTBYIOT MHOTI'OLIUKJIMYCCKHE CHCTEMBI, KakK HaIripumep, 8-aza-

Ounmkiio[3.2.1]okraHu, 8-a3a-Ourukio[2.2.2 |okTaHu WJIH 1-aza-
Oounmkino[2.2. 1 rentun. Ecnu, mpu HeEoOXOAMMOCTH, TPUCYTCTBYET 3aMEIEeHHBIN
TeTEPOLIMKIINI, TO TAK)KE MPUCYTCTBYIOT CIIUPOLIMKINYECKUE CUCTEMBI, KaK, HAPUMED,
1-okca-5-a3a-criupo[2.3 |rekcun. Ecnm He yka3aHO Ipyroro, TO TeTEPOLHKINYECKOE
KOJNBIIO TMPEANOYTHTENIbHO CONEPKUT 3 - 9 KOJNBIEBBIX aToMa, OCOOEHHO
MPEANOUYTUTENBHO 3 - 6 KOJIBLIEBBIX aTOMA, U OAH UJIM HECKOJIBKO, MPEANOUYTUTEBHO |
- 4, 0cOOEHHO MPEANMOYTUTENBHO 1, 2 1K 3 rerepoaToMa B reTEPOLUKINIECKOM KOJbLIE,
npeanoutuTensHo U3 rpynnbsl N, O, u S, npudem ofHako 1Ba aToMa KHCJIOpOZAa He
JOJIKHBI HAXOAUTHCS PAAOM APYT € APYTrOM, KaK, HallpUMep, C OJHUM I'eTepOaTOMOM M3
rpymnsl N, O u S 1- unu 2- wnu 3-nupponuaunui, 3,4-auruapo-2H-nuppon-2- nnm 3-
un, 2,3-puruapo-1H-muppon-1- wim 2-, wim 3-, wim 4- wnm S-un, 2,5-puruapo-1H-
nupposi-1- mnu 2- wmm 3-un, 1- wmm 2-, wnm 3-, wnu 4-nunepunuHni, 2,3,4,5-
TETPAruApONUPUINH-2- U 3- WK 4- unu S-un unm 6-u; 1,2,3,6-reTparuiponupuiut-
1- umu 2-, wnu 3-, unu 4-, wnu S-, unu 6-un, 1,2,3,4-rerparuaponupuaus-1- wiu 2-, unm
3-, unu 4-, wim S-, unu 6-un;, 1,4-quruaponupuant-1- wnu 2-, unu 3-, wiu 4-un; 2,3-
TUTUAPONUPUANH-2- WU 3- WK 4-, uiu S-, unu 6-uj;, 2,5-Auruaponupuiud-2- win 3-
uim 4-, wim S-, wim 6-un, 1- wm 2-, wnm 3-, unu 4-azenanun;, 2,3,4,5-rerparunpo-1H-
azenuH-1- umm 2-, wim 3-, wiu 4-, wnu S-, wnu 6-, wim 7-ui;, 2,3,4,7-rerparunpo-1H-
azenuH-1- umm 2-, wim 3-, wim 4-, ik S-, wim 6-, wim 7-ui;, 2,3,6,7-rerparunpo-1H-
azenuH-1- w 2-, wnu 3-, wnu 4-un, 3,4,5,6-rerparunapo-2H-azenun-2- unu 3- unu 4-,
Ui S-, unu 6-, unu 7-un; 4,5-nurunpo-1H-azenun-1- v 2-, wim 3-, win 4-un;, 2,5-
nuruapo-1H-azenun-1- wim -2-, unu 3-, unu 4-, uinu S-, uiu 6-, i 7-ui;, 2,7-nuruapo-
1H-azenun-1- wmm -2-, unu 3-, i 4-w;, 2,3-aguruapo-1H-azenun-1- wim -2-, unu 3-,
Ui 4-, umm S-, unm 6-, unu 7-ug;, 3,4-quruapo-2H-azenun-2- wim 3- wiu 4-, uim S-, uin
6-, wu 7-un;, 3,6-quruapo-2H-azenun-2- unu 3- wiu 4-, uim S-, unu 6-, umm 7-um, S,6-
nuruapo-2H-azenun-2- wnu 3- wim 4-, uiu S5-, wim 6-, win 7-un; 4,5-nuruapo-3H-

azenuH-2- Ui 3-, uinu 4-, unu S5-, unu 6-, unu 7-un;, 1H-azenun-1- unu -2- vunu 3-, unu
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4-, unu 5-, unu 6-, unu 7-un;, 2H-azenun-2- unu 3-, wiu 4-, unu S-, unu 6-, wiu 7-umn,
3H-azenuH-2- wmu 3-, unu 4-, unu S-, wiu 6-, unu 7-un;, 4H-azenuH-2- unu 3-, unu 4-,
Wi S-, wiy 6-, uim 7-ui, 2- uin 3-okconaHua (= 2- wnu 3-rerparuapodypanun); 2,3-
auruapodypan-2- wiu 3-, wnu 4-, wiu S-n; 2,5-auruapodypan-2- wiu 3-ui, 2- uim 3-,
i 4-okcaHun (= 2- wm 3-, win 4-terparuaponupanmn); 3,4-nuruapo-2H-nupan-2-
um 3-, uiu 4-, unu S-, unu 6-wi; 3,6-nuruapo-2H-nupan-2- wnu 3-unu 4-, uim S-, unm
6-w;, 2H-nupan-2- v 3-, unu 4-, unu S-, unu 6-un, 4H-nupan-2- wiu 3-, wnu 4-un, 2-
i 3-, uiu 4-okcenanun, 2,3,4,5-TeTparugpoOKCenuH-2- Win 3-, Uiy 4-, uiam S-, uiu 6-,
umu 7-wui;, 2,3,4,7-TeTparuipoOKCenuH-2- Wik 3-, Wik 4-, ik S-, uiau 6-, unu 7-ui;
2,3,6,7-TeTparuipOOKCeNuH-2- WK 3-, Uiau 4-wi;, 2,3-TUruAPOOKCENUH-2- WIH 3-, WU
4-, v 5-, unu 6-, wim 7-un, 4,5-IUrUApPOOKCEeNUH-2- uian 3-, unud 4-ui;, 2,5-
OUTUAPOOKCENUH-2- WK 3-, WK 4-, Ui S5-, unu 6-, uiau 7-uj1, OKCEeNuH-2- Win 3-, Uin
4-, vnu 5-, wiu 6-, wnm 7-w;, 2- win 3-terparuaporuod et 2,3-quruapotuoden-2-
W 3-, wik 4-, uan S-ui;, 2,5-purunporanodes-2- unn 3-wmi;, rerparuapo-2H-trnonupan-
2- wm 3-, uma 4-un, 3,4-npuruapo-2H-tuonupan-2- wiu 3-, uma 4-, win S-, i 6-ui;
3,6-quruapo-2H-tuonupan-2- unu 3-, unu 4-, unu S-, wim 6-un, 2H-tuonupan-2- win
3-, wu 4-, wim S-, unu 6-wi;, 4H-tuonupan-2- unu 3-, unu 4-un. IlpeanoyrurensHbIMU
3-KONBLUEBBIMU U 4-KOJbLEBBIMU TIE€TEPOLMKIAMU SIBJISAKOTCSA, Hamnpumep, 1- wunm 2-
A3UPUANHUIL, OKCUPAHWJI, TAUPAHUJ, 1- unu 2-, unu 3-a3eTUIUHWI, 2- WIHA 3-OKCETaHWI,
2- wmm 3-tueraHun, 1,3-nuokceraH-2-mn. Jlpyrumu mpumepamu ''TeTepoLUKINIOB"
SIBJISIETCS] YaCTUYHO WJIM TOJHOCTBIO TUAPUPOBAHHBIN IETEPOLUKIMUECKUI OCTATOK C
nBymsi rerepoaroMamun3 rpynnel N, O u S, xak, Hanpumep, 1- wim 2-, win 3-, unu 4-
nupazonuauamt, 4,5-npuruapo-3H-nupaszon- 3- unu 4-, unu S-un, 4,5-nuruapo-1H-
nupasoni-1- unu 3-, unm 4-, unu S5-un;, 2,3-nuruapo-1H-nupason-1- unu 2-, wnm 3- win
4-, wnu S-un;, 1- unu 2-, wnu 3-, win 4-uMuaa3onuauau, 2,3-nurunpo-1H-umunason-1-
Wi 2-, unu 3-, umu 4-un;, 2,5-nurunpo- 1 H-umunason-1- unu 2-, unu 4-, unu 5-un; 4,5-
nuruapo-1H-umunazon-1- wiaum 2-, wnu 4-, unn S-wit;, rekcaruaAponupuaasul-1- wim 2-,
uim 3-, unu 4-un;, 1,2,3 4-rerparuaponupuaasui-1- unum 2-, unu 3- wid 4-, Wiu S-, Win
6-mi; 1,2,3,6-TeTparuaponupuaasul- 1- unu 2-, unu 3- wiu 4-, unu S-, unu 6-un, 1,4,5,6-
TeTparuaponupuaasul-1- wm 3-, wm 4- wm  S5-, wm  6-un,  3,4,5,6-
TETPAaruApoOnupuaasuH-3- uinu 4-, unu S-wi;, 4,5-nuruaponupunasui-3- wim 4-umi, 3,4-
JUTUAPONUPUAA3ZUH-3- WIH 4-, uiu S-, uiK 6-ui;, 3,6-AUruAPONUPUIA3UH-3- WU 4-WIT,
1,6-qurugponupuaasus-1- unu 3-, wiu 4-, uaum S-, WK 6-Ujl;, FreKCaruApONUPUMUANH- | -

Wi 2-, unu 3-, unu 4-ui;, 1,4,5,6-terparuaponupuMuani-1- uiu 2-, wnu 4-, uiu S-, uin
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6-mwr;, 1,2,5,6-tetparuaponupuMuauns-1- wim 2-, win 4-, uam S5-, wim 6-m; 1,2.3.4-
TeTParuApoONUpUMUINH-1- wmm 2-, wmu 3- woum 4-, wwm S5-, wm 6-un, 1,6-
JUTAAPONUPUMUINHE-1- unu 2-, wnu 4-, unu S-, unu 6-ux;, 1,2-guruaponupumuans-1-
W 2-, uim 4-, unu S-, unu 6-ui;, 2,5-AurugponupuMuanH-2- uiu 4-, wiu S5-un;, 4,5-
AUTUAPONUPUMUAUH- 4- WU 5-, uiau 6-un;, 1,4-gurugponupuMuaun-1- unm 2-, unu 4-,
U S-, unu 6-un;, 1- unu 2-, unu 3-nunepasunui, 1,2,3,6-rerparugponupasus-1- wnm 2-,
uiu 3- unu S-, uim 6-un;, 1,2,3,4-rerparuaponupasud-1- unum 2-, unm 3- unu 4-, uim S-,
umm  6-un;, 1,2-guruaponupasuH-1- wmm 2-, wim 3- wmm S5-, wiwm  6-wi;,  1,4-
TUTHAPONUPA3UH-1- wnu 2-, unu 3-wi; 2,3-TUruaponupasuH-2- uiu 3- Win S-, uiu 6-ui;
2,5-purugponupasul-2- win 3-ui; 1,3-auokconan-2- unu 4-, uiam S-un, 1,3-nuokcon-2-
unu 4-un;, 1,3-guokcan-2- wnm 4-, unu S-un;, 4H-1,3-quokcun-2- unu 4-, unu S-, unm 6-
un;, 1,4-aquokcan-2- uinu 3- unu S5-, i 6-un;, 2,3-auruapo-1,4-nuokcun-2- uin 3- Win
5-, unu 6-un; 1,4-quokcun-2- unu 3-un; 1,2-gutnonan-3- wiu 4-un;, 3H-1,2-nutnon-3-
unu 4-, vnu S-wun;, 1,3-nurnonan-2- unu 4-un; 1,3-guruon-2- wim 4-umn, 1,2-nutuan-3-
i 4-wun;, 3,4-qurunapo-1,2-autuns-3- wik 4-, wia S-, wimn 6-un, 3,6-guruapo-1,2-
TUTUUH-3- Uiy 4-un; 1,2-qutuun-3- unu 4-un; 1,3-gutnas-2- unu 4-, unu S-un;, 4H-1,3-
JUTHUWH-2- WU 4-, WiKn S5-, uin 6-1i, U30KCa30IuANH-2- Wiu 3-, unu 4-, uiu S-un, 2,3-
OUTAAPOU30KCA30I-2- WIH 3-, UIu 4-, Win S-Wit; 2,5-AUruapou30Kcasofn-2- Wiu 3-, Win
4-, unu S-ui; 4,5-quruapon3okcason-3- unu 4-, unu S-ui;, 1,3-0kca3onuanH-2- Wiu 3-,
um 4-, wnu S-um;, 2,3-gurunpo-1,3-okcazon-2- wnu 3-, unu 4-, i S-uin; 2,5-1uruapo-
1,3-oxcazon-2- uma 4-, unu S-un;, 4,5-nuruapo-1,3-okcazon-2- unu 4-, wim S-un; 1,2-
OKCa3WHaH-2- UK 3-, uiau 4-, unu S-, unu 6-un; 3,4-nuruapo-2H-1,2-okcasun-2- unu 3-,
uimu 4-, unu S-, uwnu 6-un;, 3,6-nurunpo-2H-1,2-okcasun-2- unu 3-, win 4-, unu 5-, uiu
6-mi; 5,6-nurunpo-2H-1,2-okcasun-2- wnu 3-, unu 4-, unu S-, uiaum 6-un; 5,6-auruapo-
4H-1,2-okca3uH-3- unu 4-, unu S-, unu 6-un; 2H-1,2-okcazun-2- unu 3-, unu 4-, unu S-,
unu 6-ni, 6H-1,2-okca3un-3- unu 4-, unu 5-, unu 6-un;, 4H-1,2-oxcazun-3- unu 4-, unu
5-, wnu 6-ui; 1,3-0kca3suHan-2- win 3-, uin 4-, unu S-, unu 6-ui; 3,4-guruapo-2H-1,3-
OKCa3UH-2- WK 3-, WK 4-, uiu S-, uwimn 6-un;, 3,6-quruapo-2H-1,3-okcasun-2- unu 3-,
Wiy 4-, unu S-, uim 6-u; S5,6-nuruapo-2H-1,3-okcasun-2- unu 4-, unu S-, unu 6-ui; 5,6-
nuruapo-4H-1,3-okcasun-2- unu 4-, unu S-, wim 6-un;, 2H-1,3-okcazun-2- unu 4-, uim
5-, unu 6-un;, 6H-1,3-okcazun-2- unu 4-, unu S-, unu 6-un;, 4H-1,3-okcazuu-2- uimm 4-,
Wi S-, wim 6-wi;, MophouH-2- win 3-, win 4-wm; 3,4-nuruapo-2H-1,4-okca3uH-2- wim
3-, wnu 4-, unu 5-, unu 6-un; 3,6-nuruapo-2H-1,4-okcasun-2- unu 3- unu S-, uim 6-ui;

2H-1,4-okcazun-2- unu 3- wiau S-, wnim 6-uia, 4H-1,4-okcasun-2- wim 3-um, 1,2-
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OKcaszenaH-2- wid 3-, wii 4-, wii S5-, uam 6-, unu 7-un;, 2,3,4,5-terparuapo-1,2-
OKCa3enuH-2- win 3-, wid 4-, i 5-, uiu 6-, unu 7-un;, 2,3,4,7-rerparuapo-1,2-
OKCa3enuH-2- win 3-, wia 4-, i 5-, wiu 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,2-
OKcazenuH-2- uimu 3-, unu 4-, wiu S5-, wiu 6-, wim 7-ux, 2,5,6,7-rerparuapo-1,2-
OKcazenuH-2- uinu 3-, umu 4-, wiu S5-, wiu 6-, wim 7-ux, 4,5,6,7-rerparuapo-1,2-

OKca3zenuH-3- uinu 4-, wiu 5-, unu 6-, wnu 7-un;, 2,3-guruapo-1,2-okcasenus-2- wim 3-,
Ui 4-, unu S-, unmu 6-, unu 7-un; 2,5-nuruapo- 1,2-oxkcazenuH-2- unu 3-, uiu 4-, uim S-,
Ui 6-, unu 7-ug;, 2,7-nuruapo-1,2-okcazenud-2- unu 3-, wiu 4-, unu S-, uinu 6-, unu 7-
un;, 4,5-quruapo-1,2-oxkcazenuH-3- unu 4-, unu S-, uiam 6-, unu 7-un;, 4,7-qurugpo-1,2-
OKCa3enuH-3- win 4-, win S-, unau 6-, unu 7-ui, 6,7-nuruapo-1,2-okcazenuH-3- wim 4-,

unu S5-, unu 6-, wnmm 7-un;, 1,2-okcazenuH-3- wiau 4-, unu S-, unu 6-, unu 7-um; 1,3-

OKcaszenaH-2- wid 3-, wikd 4-, win S5-, uam 6-, unu 7-un;, 2,3,4,5-terparuapo-1,3-
OKCa3enuH-2- win 3-, uid 4-, win 5-, unua 6-, unu 7-un;, 2,3,4,7-rerparuapo-1,3-
OKCa3enuH-2- win 3-, uia 4-, win 5-, unua 6-, unu 7-un;, 2,3,6,7-rerparuapo-1,3-
OKCa3enuH-2- win 3-, uwid 4-, win 5-, uiua 6-, unu 7-un;, 2,5,6,7-rerparuapo-1,3-

OKCa3enuH-2- uinu 4-, wm 5-, unu 6-, wim 7-ui;, 4,5,6,7-terparuapo-1,3-okcazenus-2-
Ui 4-, unu S-, uimm 6-, unu 7-wi;, 2,3-nquruapo-1,3-oxkcazenus-2- uiu 3-, uiu 4-, i S-,
uimm 6-, wiu 7-un;, 2,5-nuruapo-1,3-okcasenus-2- unu 4-, wiu S-, unu 6-, wim 7-un; 2,7-
aaruapo-1,3-okcazenun-2- wiu 4-, unu S5-, wim 6-, wim 7-win, 4,5-qurunpo-1,3-
OKCazenuH-2- uinu 4-, wiu 5-, unu 6-, wnu 7-un;, 4,7-gurunpo-1,3-okcazenun-2- wiu 4-,
U 5-, wu 6-, unu 7-ui; 6,7-quruapo-1,3-okcazenus-2- wnu 4-, unu S-, unu 6-, uim 7-
wir, 1,3-okcaszenuH-2- unu 4-, uim S-, win 6-, uiu 7-ui; 1,4-oxcasenad-2- Wid 3-, Wiu 5-,
unmm 6-, wim 7-uim;, 2,3,4,5-rerparunpo-1,4-okcazenun-2- unu 3-, Ui 4-, uiam S-, uim 6-,
unmu 7-un;, 2,3,4,7-rerparuapo-1,4-okcazenun-2- unu 3-, unu 4-, uim S-, unu 6-, wiu 7-
un, 2,3,6,7-rerparunpo-1,4-okcazenus-2- uiau 3-, uau S-, wiu 6-, wim 7-uni; 2,5,6,7-
TeTparuapo-1,4-okcasenun-2- win 3-, uiu 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-ui, 2,3-auruapo-1,4-okcazenus-2-
Wi 3-, unu S-, uim 6-, unu 7-ui;, 2,5-quruapo- 1,4-okcazenus-2- uiu 3-, Wiu S-, Wi 6-,
i 7-ug;, 2,7-nurunpo-1,4-okcasenun-2- uin 3-, uiu S-, uiu 6-, unu 7-un, 4,5-qurunpo-
1,4-okcazenuH-2- unu 3-, uiu 4-, unu S-, unm 6-, unu 7-un, 4,7-npuruapo- 1,4-oxkcazenus-
2- wnu 3-, unu 4-, ik S-, uiu 6-, unu 7-ui, 6,7-nuruapo-1,4-oxcazenus-2- uiu 3-, Win
5-

unmu 6-, unua 7-umn,

, 1,4-okcazenun-2- wiau 3-, wiu 5-, wiaum 6-, unm 7-um;
W30THA30JUANH-2- UK 3-, UK 4-, unu S-uit; 2,3-IUruapon30Tuasoni-2- Win 3-, Win 4-,

WM S5-un;, 2,5-IUruaponu30THa30I-2- WM 3-, Wik 4-, uiu S-ui, 4,5-1uruipon30Tuaso-
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3- i 4-, wim S-ui;, 1,3-tHazonuaus-2- win 3-, ik 4-, una S-ui;, 2,3-auruapo-1,3-
THA30J-2- WK 3-, Uiy 4-, uiu S-ui;, 2,5-quruapo-1,3-tuaszon-2- wiu 4-, unu S-ui;, 4,5-
auruapo-1,3-tnazon-2- unu 4-, unu S-wi;, 1,3-tnasuHan-2- wiu 3-, uinu 4-, Win S-, Uin
6-un; 3,4-nuruapo-2H-1,3-tuazun-2- unu 3-, unu 4-, unu 5-, unu 6-ui; 3,6-nurunpo-2H-
1,3-tnazun-2- wnu 3-, wiu 4-, unu S-, unu 6-ui;, 5,6-quruapo-2H-1,3-tuazun-2- unm 4-,
um S-, wnu 6-un; 5,6-nurunapo-4H-1,3-tuasun-2- wiu 4-, wnu S-, unu 6-un, 2H-1,3-
THA3WH-2- Wi 4-, unu 5-, wim 6-uit;, 6H-1,3-tnazun-2- unu 4-, wnm 5-, unu 6-wmr;, 4H-1,3-
TUA3UH-2- UK 4-, wiu S-, wiu 6-wn. [Ipyrumu npuMepamu “reTepoLuKInia’ sBisieTcs
YAaCTUYHO WJIM TMOJHOCTBIO TUAPUPOBAHHBIA TIE€TEPOLUKINYECKUI OCTaTOK C 3
rerepoaromamu u3 rpymnmel N, O u S, kak, Hanpumep, 1,4,2-110KCa30IUANH-2- WA 3-,
unu S-un; 1,4,2-nuokcazon-3- unu S5-un; 1,4,2-nuokcasuHaH-2- Wik -3-, Wiu S-, Uiy 6-
un, 5,6-nurunpo-1,4,2-nuokcasun-3- uiu S5-, unu 6-ui, 1,4,2-anokcasun-3- uim S-, Win
6-mi; 1,4,2-nuokcazenan-2- wiu 3-, Win S5-, uau 6-, unu 7-un;, 6,7-nuruapo-SH-1,4,2-
OUOKCAa3eNuH-3-, WK S-, Wik 6-, uiu 7-un;, 2,3-quruapo-7H-1,4,2-nuokcazenus-2- uim
3-, umm 5-, unm 6-, unu 7-ui;, 2,3-qurunpo-SH-1,4,2-nuokcazenus-2- uinu 3-, uin S-, uin
6-, unu 7-un, SH-1,4,2-guokcazenun-3-, unu 5S5-, unu 6-, wim 7-un, 7H-1,4,2-

JUOKCA3eNUH-3-, UK S-, Win O-, uiau 7-ui. IIpumepsl CTpykTyp AJis1 3aMEILEeHHBIX, IPU

HeO6XOI[I/IMOCTI/I, FETCPOLUKIIOB TAKKE YKA3aHbI HUKE!

Brlmmeyka3aHHble Te€TEpOLMKIBI MPEANOYTHUTEIbHO 3aMeIeHbl, HaIpHMep,
BOZOPOZIOM, T'aJIOTEHOM, QJIKUJIOM, TaJIOAJKHIIOM, THAPOKCH, AJIKOKCH, LIMKJIOAIKOKCH,
APWJIOKCH, AJIKOKCHAJIKHMIIOM, AJKOKCHAJIKOKCH, LHUKJIOAJKHIOM, TaJOLUKIOAIKUIIOM,
apuIoMm, APUITAJIKUJIOM, reTepOaAPUIIOM, reTEPOLIHKIIHUIIOM, AJTKEHHIIOM,
ANKUJIKAPOOHMIIOM,  LHMKJIOAJIKWUJIKAPOOHWIOM,  apriIKapOOHMJIOM,  TeTepoapuil-
KapOOHUIIOM, AIKOKCUKApOOHUIIOM, TUIPOKCUKAPOOHUIIOM, LIMKJIOATKOKCUKAPOOHHIIOM,
LMKJIOATKHJIATKOKCHKAPOOHIIIOM, ATKOKCHKAPOOHUIT-AJTKUJIOM, APUIIAIKOKCH-
KapOOHWIOM,  apUJIANKOKCUKAPOOHMJIANKHUIIOM,  AJKHHWJIOM,  AJKMHHUJIAJKUJIOM,
ANTKUJIAIKMHUJIOM, TPUC-JIKUJICHIMIAIKHHUIOM, HUTPO, AMHUHO, LHAHO, TaJIOAJKOKCH,
raJIOAJIKUIITHO, AJKHITHO, TMAPOTHO, THAPOKCHAJKHIOM, OKCO, Te€TepOapUIaiKOKCH,
APUJIAJIKOKCH, TE€TEePOLMKIMIAIKOKCH, TeTePOLHKIMIAIKUITHO, T[€TePOLIUKIIUIOKCH,
reTepPOLHKIIUITHO, reTepOaAPUIIOKCH, OuC-aJIKUIIAMHHO, AJTKUJIAMHHO,
LIMKJIOAJKHJIAMUHO, THIPOKCHKAPOOHUIAJIKIIAMUHO, aJTKOKCUKApOOHHMIATKUIAMHHO,
ApUIIAIKOKCUKaPOOHMTANIKMIIAMUHO, aJKOKCH-KapOOHMTAIKIII( QKT )aMHHO, aMHHO-

KapOOHWIIOM, ANKHJIAMUHOKAPOOHUJIOM, OUC-aJIKUJIAMUHOKAPOOHUJIOM, ITUKJIOAJKUJI-
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AMHUHOKapOOHUJIOM, THIPOKCHKAPOOHMII-AIKUIAMUHOKAPOOHIIIOM, aJIKOKCUKapOOHWMII-

ANKIJIAMUHOKapOOHIIIOM, apHJIAIKOKCU-KapOOHIIATKUIAMIUHOKAPOOHUIIOM.

Ecnu ocHOBHOE BeecTBO 3aMeleHO "OHUM MiIH OoJiee ocTaTkaMu" U3 epedHs
OCTATKOB (= I'PYIII) UK U3 OCHOBHOM I'PYIIIbI OCTATKOB, TO COOTBETCTBEHHO OHO MOXKET
ObITb OJHOBPEMEHHO 3aMEINEHO HECKOJbKUMH OJWHAKOBBIMH H/MIM CTPYKTYPHO

Ppa3IMIHbIMU OCTaTKaAMH.

Ecnu p€4b UAECT O HACTUYHO HUJIU MOJIHOCTBIO HACBIIICHHOM I'€TEPOLUKIIE a30Ta,
TO OH MOJKET OBITh CBSI3aH C OCTATKOM MOJIEKYJIbI KaK € IIOMOIIbKO yrj€poaa, Tak U €

IMOMOILIBIO a30Ta.

B kauecTBe 3amecTuTeNeil AJsi 3aMELIEHHOrO TIeTEePOLMKIMYECKOro OCTaTKa
NMPUHUMAKOT BO BHUMAHHE HA3BAHHBIC HUKE 3aMECTUTEIIN, TAKKE JOIMOJIHUTCIIBHO OKCO
1 THOKCO. OKCOrpyrmna B KauecTBe 3aMECTUTEIS Ha KOJblieBOM C-aToMe 03Ha4YaeT TOra,
HanpuMep, KapOOHWJIbHYIO TPYNIYy B TE€TEPOIMKINYeCKOM Kouble. Koropas Taxke
NPEANIOYTUTECIIBHO BKJIIHOYACT JIAKTOHBI W JIAKTAMBbI. OKcorpynna TAKXKXE MOXKET
BOZHHUKHYTH Ha KOJIBLEBBIX T€TCPOATOMAX, KOTOPBIC MOTYT HAXOAUTHCA Ha PA3HBIX
JTamax OKWCIeHus, Hampumep, mpu N u S, u oOpa3oBaTb B 3TOM Cily4ae, Hampumep,
muBaneHTHyto rpynmny N(O), S(O) (taxke cokpatnenHo SO) u S(O)z (Takske COKpaiieHHO
SO2) B rerepouukindeckoM koisblie. B ciydae —N(O)- u —S(O)-rpymnm cOOTBETCTBEHHO

HPUCYTCTBYIOT 00a SHAHTHOMEPA.

CornacHo n300peTeHUIO MOHATHE "TeTepoapuiI’ 03HAYAET reTepoapoMaTHIeCKre
COEAMHEHMs], T.€. TOJIHOCTbIO HEHACBILIIEHHbIE apOMAaTHYECKUE TeTePOLUKIMUYECKUE
COEIMHEHMS], IPEANIOUTUTENBHO S5-7-uleHHble Koabpla ¢ 1 - 4, npennoututensbHo 1 unum 2
OIIMHAKOBBIMH WJIM PA3JIMYHBIMU TerepoaToMamu, mnpeanoururesbHo O, S wmm N.
I'etepoapuiaMu CoracHO M300peTeHHIO SBISIIOTCS, Hanpumep, |H-nuppon-1-wr;, 1H-
nuppon-2-wr, 1H-nuppon-3-un;, ¢ypan-2-wr;, pypan-3-mn, THeH-2-wr;, TueH-3-mi, 1H-
umugazon-1-wn, 1H-umupazon-2-un, 1H-umunazon-4-un, 1H-umunpazon-S-un, 1H-
nupason-l-un, 1H-nupason-3-un, 1H-nupaszon-4-un;, 1H-nupaszon-5-un, 1H-1,2,3-
tpuaszon-1-un, 1H-1,2,3-rpuason-4-un, 1H-1,2,3-rpuazon-5-un, 2H-1,2,3-rpuazon-2-umn,
2H-1,2 3-tpuazon-4-un, 1H-1,2,4-tpuason-1-un, 1H-1,2,4-tpuazon-3-un, 4H-1,2.4-
Tpuazon-4-un, 1,2, 4-oxcaguazon-3-un, 1,2,4-oxcangnazon-S-un, 1,3,4-oxcanuazon-2-ui,
1,2,3-okcamnazon-4-un, 1,2,3-okcammazon-5-una, 1,2,5-okcannazon-3-ujl, a3emuHmI,

NUPUAWH-2-WI, TNUPUAMH-3-WI, NUPUAUH-4-UJI, MNUPa3UH-2-WI, NUPA3UH-3-UJI,
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MUPUMUINH-2-WJI, TUPUMUANH-4-1UJ1, TUPUMUANH-S-WI, TUPUAA3UH-3 -1, TUPUAA3UH-4-
un, 1,3,5-tpuasun-2-un, 1,2,4-rpuasun-3-un, 1,2,4-tpuasun-5-un, 1,2,4-rpuasus-6-uin,
1,2,3-tpnaszun-4-un, 1,2 3-tpuasun-S-un, 1,24-, 1,3,2-) 13,6- u 1,2,6-oxcazunun,
HM30KCA30JI-3-UJI, U30KCa30J1-4-1j1, n30Kca30-5-ui, 1,3-okcazon-2-ui, 1,3-okcazon-4-mn,
1,3-0kca3051-5-1j1, U30THA30JI-3-1JI, H30THA30I-4-WUJI, U30THUA30-5-1, 1,3-THa3on-2-um,
1,3-tnazon-4-un, 1,3-tuazon-5-un, okcenuHui, Tuenunui, 1,2 4-rpuasononun u 1,2.4-
JINA3ETTUHNI, 2H-1,2,3,4-terpazon-5-umn, 1H-1,2,3,4-terpazon-5-umn, 1,2,3,4-
okcarpuazon-S-un, 1,2,3,4-tuarpuaszon-S-un, 1,2,3,5-okcarpuazon-4-un, 1,2,3,5-
THATpUa30j-4-ui. Jlanee rerepoapuiibHbIe TPYIIIbI COTJIACHO N300PETEHHIO MOTYT OBITh
3aMeIIeHbl OJTHUM WJIH HECKOJbKUMH, OTMHAKOBBIMH UJTH PA3IMYHbIMU ocTaTkaMu. Eciu
JBa COCEOHUX aTOMa yIrJepoja SIBJISIIOTCS KOMIIOHEHTOM JPYyroro apoMaTU4Ye€CKOro
KOJIbIIA, TO pe4yb HAeT 00 aHHEJUTMPOBAHHBIX T€TEPOAPOMATHYECKHX CHCTEMaX, Kak
OEH30KOHIEHCHPOBAHHBIE UJTH HECKOJIBKO Pa3 aHHEJUTMPOBAHHBIE TeTEPOaAPOMATHUECKUE
coenuHeHus. [IpeanOYTUTENbHBIMY, HAMPUMED, SBJISIOTCS XHWHOJHUHBI (HAIpuMep,
XUHOJNMH-2-UJI, XUHOJUH-3-UJI, XUHOJIUH-4-UJl, XUHOJTUH-5-WJI, XUHOJIHUH-60-UJI, XUHOJINH-
7-1J1, XUHONUH-8-WJT); N30XUHOJMHBI (HAMPUMED, H30XUHOJMH- | -UJI, U30XUHOJIHH-3-1JI,
W30XUHOJUH-4-11, U30XUHOJIUH-5-1JI, U30XUHOJUH-6-1JI, W30XUHOJIUH-7-WI,
W30XUHOJIMH-8-UJT); XHWHOKCAJMH, XWHA30JIMH, UWHHOJWH, 1,5-HadTupunuH; 1,6-
Harupunus, 1,7-vadpTupunus; 1,8-HadTupuaun, 2,6-Hadrupunuy; 2,7-HadTUPUANH,
(dTanasuH, MUPUIOMMUPA3UH, MUPUAONUPUMUANH, MUPUAOTUPUIA3UHBI, MTEPUIUHBI,
NUPUMHUAOIUPUMUIUH. [IpuMepamu rerepoapunia Takxke SIBJISAIOTCS S- WU O-uJIEHHbIE
OeH30KOHIEHCHPOBaHHbIE KoJiblia U3 rpymmbl 1H-unnon-1-una, 1H-unmon-2-una, 1H-
uHnon-3-una, 1H-uanon-4-una, 1H-unnon-5-una, 1H-unnon-6-una, 1H-unnon-7-una, 1-
Oenzodypan-2-una, 1-6enzodpypan-3-una, 1-6eHzodpypan-4-una, 1-6enzodypan-S-una,
1-6en3odypan-6-una, 1-6enzodypan-7-una, 1-6enzornoden-2-una, 1-6enzoruoden-3-

wina, 1-Oenzoruoden-4-una, 1-Oenzoruoden-5-una, 1-Oenzormoden-6-uma, 1-

oenzoruoden-7-una, 1H-unnazon-1-una, 1H-ungason-3-una, 1H-unnazon-4-una, 1H-
uHAa3on-5-mna, 1H-mHpazon-6-wma, 1H-mHpmason-7-una, 2H-mapason-2-una, 2H-
uHAa30n-3-mwia, 2H-mHpazon-4-wma, 2H-mupason-5-wna, 2H-mapason-6-una, 2H-
uHAa301-7-una, 2H-m3ounnon-2-una, 2ZH-uzounpon-1-uma, 2H-uzoungon-3-uma, 2H-
uzouHnon-4-una, 2H-uzounpon-5-una, 2H-uzounnon-6-un, 2H-uzoungon-7-una, 1H-
Oensumunaszon-1-uma, 1H-Oensumupason-2-una, 1H-Gensumupazon-4-una, 1H-

Oensumunazon-S-una, 1H-Oensumupazon-6-una, 1H-OGensumunpazon-7-uma, 1,3-

OeH3okcason-2-una, 1,3-0en3zokcazon-4-umna, 1,3-0eH3okcazon-5-una, 1,3-0eH30Kca301-
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6-una, 1,3-Oen3okcazon-7-una, 1,3-Oenztuazon-2-una, 1,3-Oenstuazon-4-una, 1,3-
Oenstuazoa-S-una, 1,3-0eH3tuazon-6-una, 1,3-6en3ruazon-7-una, 1,2-0eH31u30Kca30J1-3-
una, 1,2-0eH3u3okcason-4-una, 1,2-OeH3u3okca3on-5-una, 1,2-O0eH3U30KCA30J-0-1I1a,
1,2-6en3usokca3on-7-una, 1,2-6ensusornazon-3-mna, 1,2-0ensuzornazon-4-una, 1,2-

OeH3n30THa30J-5-mna, 1,2-0en3u3oruazon-6-una, 1,2-0eH3u30THAa30J1-7-HI.

ITonsitue "rajoreH" ozHaudaeT (rop, xygop, Opom wiu ¥on. Ecnu 310 moHsitue

UCTIOJIB3YIOT JIJIsl OCTaTKa, TO "rajiored" o3HadaeT atoM GTopa, xjopa, Opoma wiu Hoza.

Coenunenus: popmybl (I) B 3aBUCIMOCTH OT BUJIA U COSMHEHUS 3aMeCTUTENEH
MOTYT MPUCYTCTBOBATh B BUIE CTEPeOn3OMepoB. Hampumep, eciiu MPUCYTCTBYET OIUH
WJIA HECKOJIBKO aCUMMETPHYHBIX 3aMEIIEHHBIX aTOMOB yTJIepoaa W/HWIU CyJIb(POKCHNA,
TakiuM 00pa3oM, MOTYT BO3HHKATh SHAHTHOMEPHI W auactepeoMepbl. CTepeon3oMepsl
MOTYT BO3HHKATh MPHU MOJTyYEHUU CMECei OOBIYHBIMI METOAAMH Pa3JIeJICHHs], HATIPUMED,
C TIOMOINBI0 XPOMATOrpaMuecKux METOAOB pasfeNeHus. Takke MOXKHO CEJeKTHBHO
MOJIy4aTh CTEPEOM30OMEPHI ¢ TIOMOIIBIO CTEPEOCENIEKTUBHBIX PEaKLUi ¢ MPUMEHEHUEeM

ONNTHYECCKH aKTHBHBIX MCXOOHBIX W/MIIH BCIIOMOTaTEIbHBIX BCHICCTB.

Hacrosimee n3obpereHne kacaercs Takyke BCEX CTEPEOM30MEPOB U UX CMecei],
KOTOpBIe conepskarcst B popmydie (1), omHako HE UMEIOT CrIelu(UIECKOTO OMPENeTCHMUS.
OnHako manee Asi KPATKOCTU MOBOPSAT TOJIBKO O coeanHeHusx Gpopmyusl (1), XoTst oHn
MOTYT OBITh MPEACTaBJIEHbl KAK YUCTHIMU COCAMHEHHUSMH, TaK U, IPU HEOOXOAMMOCTH,

CMECAMU C PA3JIMYHBIMU KOMITOHCHTAMH N30MEPHDBIX COETMHEHHH.

B 3aBUCHMOCTH OT BHZa BBILICHA3BAHHBIX 3aMECTUTENEH COeTUHEHNUS (HOPMYJIbI
(I) UMEIOT KUCIIOTHBIE CBOWCTBA M BMECTE€ C HEOPTaHHMYECKUMH WM OPraHUYeCKUMHU
OCHOBAaHUSIMH WJIM HMOHAMHM METAJJIOB, TakXKe, NPU HEOOXOAMMOCTH, MOTYT
o0pa3oBbIBaTh BHYTPeHHHE coiud uian anayktbl. Ecim coenunenus ¢opmynsr (1)
comepyKaT TUAPOKCH, KapOOKCH WM APYrue TPYMINbl, WHAYLHUPYIOLIHE KHCIOTHBIE
CBOWCTBA, TO 3TH COEIUHEHHSI MOXKHO MPEBPAIlaTh OCHOBAHMSIMH B conn. [Toaxopsiiumu
OCHOBAaHUSIMH SIBJSIFOTCSI, HAmnpuMep, TUAPOKCHIBI, KapOOHATHI, T'HAPOKapOOHATEHI
IIEJTOYHBbIX M IIEJOYHO3EMEIbHBIX METAJJIOB, B YaCTHOCTH, HATPHs, KaJWs, MarHusl U
KaJbLIMs, Jajee aMMHUAK, MEepBUYHbIE, BTOPHUYHbIE U TpeTHuHble aMuHbl ¢ (C1-Cy-)-
ANIKUIIBHBIMH TPYTIIAMH, MOHO-, 11~ U TpuankaHogaMuHbl (C1-Cs)-aKaHONOB, XOJHH, &
TaKXXe XJIOPXOJIUH, & TAK)K€ OPraHUYeCKHe aMUHBI, KaK TPHUAJIKUJIAMUHBIL, MOP(OIUH,

MUNEPUANH WU MUPUIHH. OTH CONH SIBISTIOTCS COCAUHECHUAMHU, B KOTOPBIX KHUCJIOTHBIN
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BOZIOPOZ 3aMeIleH MOOXOMSALIMM JUIs CeJIbCKOrO XO3SHICTBA KATHOHOM, HAmpHMep,
CONSIMH  METAJJIOB, B YACTHOCTH, COJSIMH LIEJOYHBIX METAJUIOB MJIH COJSIMU
IIEJIOYHO3EMEIbHbIX METAJUIOB, B YAaCTHOCTH, COJISIMHM HATPUS M KaJusi, WIH TaKkKe
COJIIMH aMMOHUSI, COJSIMU C OPTraHUYeCKUMU aMHUHAMH WMJIM Y€TBEPTUYHBIMHU COJISIMU
aMMOHMsI, Hampumep ¢ kaTuoHamu (opmyasl [NRR'RR]", rme R - R'”
COOTBETCTBEHHO HE3aBMCHMO [Pyl OT Ipyra MPeICTABISIOT COOOM OpraHMYeCKuil
OCTATOK, B YaCTHOCTH, aJIKWJI, aPIJI, apUJIAJKIIT HITH ajakunapui. Takke NPUHUMAIOT BO
BHUMaHUE COJM alKWICYJbGOoHUS U ankmicyibpokcoHus, kak comu (C1-Cs)-

Tpuankuwicyibponus u (Ci1-Cs)-TpuankuncynbHOoKCOHHUS.

Coenunennss  ¢opmynsl  (I) BO BpemMs TPHCOSAMHEHUS  MMOAXOISIINX
HEOPTaHUYECKUX WM OPTaHMYECKUX KHUCIIOT, KaK, HampUMep, MHUHEPATbHBIX KHCIIOT,
kak, Hanmpumep, HCI, HBr, H,SO4, H3POs vy HNOs, v OpraHMYecKuX KHCIIOT,
HanpuMep, KapOOHOBBIX KHCJIOT, KaK MypaBbHHAs KHCJIOTa, YKCYCHasl KHCIIOTa,
MIPOMUOHOBAS KHUCIIOTA, [IABEJIeBasi KUCIOTA, MOJIOYHAS WJTA CAJTUIIIIIOBAsT KHCIIOTA TN
CyJb(OKHUCIIOTHI, KaK, HANPUMEp, P-TOJIYOJCIb(POKUCIOTA, K IIEJIOYHON TPYIIE, Kak,
HampUMep, aMHUHO, AJTKWJIAMHUHO, IUAJKWIAMUHO, TUIEPUANHO, MOPQOIUHO WU
MUPUINHO, MOTYT OOpPa30BBIBATH COJIU. DTH COJIM CONEPIKAT COMPSKEHHOE OCHOBAHUE

KHUCJIOTBI B KAUYECTBE aHHUOHA.

ITopxopduue 3amMecTUTENH, KOTOpblE NPUCYTCTBYIOT B AENPOTOHHPOBAHHOM
BHJIE, KaK, HAIPHMeED, CYJIb(QOKUCIOTHI I KapOOHOBBIE KHCIOTBI, MOT'YT 0Opa30BbIBATH
BHYTPEHHHE COJIM C NPOTOHMPYEMBIMH CO CBOEH CTOPOHBI IPyNIaMM, TaKUMH Kak

AMUHOTPYNIIBL.

Ecau rpynma HECKONBKO pa3 3aMelieHa OCTaTKaMM, TO 3TO O3HA4aeT, 4To 3Ta
rpyImna 3aMerneHa OJHUM M 0OoJiee ONMHAKOBBIMU WJIM PA3JIMYHBIMU YIIOMSIHYTHIMH

OCTaTKaMu.

Bo Bcex HMKEeHa3BaHHBIX (POPMYIIaX 3aMECTUTENN U CUMBOJIBL, €CJTH HE YKa3aHO
APyroro, UMEKT Takoe e 3HaueHue, kak B (opmyne (I). Ctpenkn B XUMHUECKOH

(dbopMyJie 03HAYAIOT MECTa MPUCOSTUHEHUH K OCTATOUYHOH MOJIEKYJIE.

Jlanee,  COOTBETCTBEHHO Ui  OTAENbHBIX  3aMeCTUTeNeH,  OMHCAHBI
NPEANOYTUTENbHBIE, OCOOEHHO TPEANIOUTHTENbHbIE M BEChbMa NPEATIOUTUTENbHBIC
3HaueHus1. OcranbHble 3amectuTenu obmeit Gopmyinel (1), KOTOpbIE HE Ha3BaHBI HUXKE,

HUMCIOT BbIICYKA3aHHBIC 3HAYCHUA.
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B nepBoM BapuaHTe OCYIIECTBJICHHS HACTOSIIErO N300peTeHMs

R! u R% npeinodTuTenbHO 03HAYAOT HE3aBUCUMO APYT OT APYTa COOTBETCTBEHHO
BOZOpPO, (hTOP, XJIOP MIIH [HAHO, HIIH 3aMENIEHHbI COOTBETCTBEHHO M OCTATKaAMH H3
Tpymmbl, coctosied u3 ¢ropa, xmopa, opoma u uuaHo, (Ci1-Cs)-ankun wiu (C1-Cs)-

AJIKOKCH.

Ocobenno npeanoututensHo R! u R? 03HauaroT COOTBETCTBEHHO HE3aBHCHMO
APYT OT apyra Boaopoxd, GTop, XJIOp WIH LUAHO, WJIK 3aMEIEeHHbIN COOTBETCTBEHHO M

OCTaTKaMHU U3 I'PYIIIbI, COCTOSIH_IGI\/'I u3 (1)Topa " XJI0pa, METUJT UJIN METOKCH.
H 6 1 2
Au00JICC NPEANTIOUYTHUTECIIBHO R" 1 R” 03Hauar0T COOTBETCTBEHHO BOOOpOA.
Bo BTOPOM BapHAHTE OCYHICCTBICHUA HACTOAIIECTO I/I306peTeHI/I$I

R’  oO3HauYaeT MpPeAnouYTUTENHLHO 3aAMEIEHHBIH COOTBETCTBEHHO M OCTaTKAMU
U3 TPYIIBI, cocTosimel u3 ¢propa, xjaopa, Opoma, uaHo, (C1-Cs)-akoOKCH U THIPOKCH,
(C1-Cy)-ankmin, (C3-Cs)-umkmnoankmi, (Cz-Cs)-amkenun, (C2-Cs)-ankuamn wiu (C1-Cy)-

AJIKOKCH.

OcobenHo mpeanouTuTenbHo R 03HaYaeT 3aMeleHHBI! COOTBETCTBEHHO m
OCTaTKaMHU M3 TPYMIIBL, cocTosimel u3 ¢ropa, xynopa, opoma, mano, (C1-Cz)-amkokcu u
runpokcH, (C1-Cs)-ankmn, (C3-Cq)-umxnoankmn, (Cz2-Cs)-ankenud, (C2-Cs)-ankuHun wim

(C1-Cs)-anxokcu.
B TpeThem BapuaHTe OCYIIECTBIEHHS HACTOSIIETO H300peTeHHsI
Y  o3Hayaer KUCJIOpOJ;
B ueTBepTOM BapHaHTE OCYIECTBICHHUS HACTOSIIEr0 U300peTEeHNUs
W 0o3Hauaer KuCJIOpOo.
B mecToM BapuaHTe OCYIIECTBIICHUST HACTOSIIETO H300peTeHUs

Z NPEANOYTUTENBHO O3HavaeT rpynny Z-1 - Z-33, npudem Z-1 - Z-33 umerot

CICAYHOIIECC 3HAUCHUC!
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oY

Z-2 Z-3 Z5

S hin

Z-9 Z-10

CH, i CH;3

5

¥

Z11 Z12 Z13 Z14 Z15
Z-16 z17 Z18 Z19 Z-20
Z-21 Z2 Z-25

1y
Y

Z-27 Z-28 Z-29
H J{
(o (o]
Z-32 Z-33

MIPUYEM CTPEJIKa O3HAYaeT COOTBETCTBEHHO CBsi3b ¢ rpymnmnoi C=W ¢opmysr (I).

Z-26 Z-30

3

Z-31

2

OcobeHHo npeanoYTuTeNnbHO Z o3Havaer rpymnmny Z-1 - Z-15, npuuem Z-1 - Z-15

HUMEIOT CJICAYIOLIECC 3HAYCHUE!



Z1 Z-2 Z-3 Z4 Z-5
I

(o]
5 e
(o] (o] (o] (o}
Z

z6 7 z8 z9 z10

- JB\ { Q_X"“?'
o o o o” Chs 07 “cH,
z11 z42 z13 z14 15

MPUYEM CTPEJIKa O3HAYaeT COOTBETCTBEHHO CBsi3b ¢ rpymnmnoi C=W ¢opmyisr (I).

Haubonee npeanoururensHo Z o3Havaet Z-1 - Z-4

Z1 Z-2 Z-3 Z-4

(o]

o]

>

NpUYeM CTPeNiKa O3HaYaeT COOTBETCTBEHHO CBsi3b ¢ rpymmnoit C=W dopmyusr (I).
B cenpMoM BapuaHTe OCYIIECTBICHHS HACTOSIIErO H300peTeH s

R  npemmouturensHo o3Hauaer ¢rop, xmop, nmano, COH, CO,CH; umm
CO,CH2CH3, unu 3aMeleHHbl COOTBETCTBEHHO M OCTATKAMU M3 TPYIIIBI, COCTOSALIEH

u3 ¢propa u xiuopa, (C1-Cz)-ankun mn (C1-Cz)-ankokcu.
B BOCEMOM BapraHTe OCYIIECTBIIEHHs HACTOSILIIETO H300PETEHUSI

RH MPEANOYTUTECIIBHO O3HAYACT BOAOPOA UITN SaMemeHHblﬁ COOTBETCTBCHHO M
ocTaTKaMu W3 Trpynmbl, cocrosimeit u3 ¢gropa u xmnopa, (Ci-Cs)-ankun wim (C3-Ce)-

LAKJIOAJTKHUJL.
B neBsTOM BapuaHTe OCYIIECTBJICHHS HACTOSIIErO U300 peTeHHs

Rlz NPpEANnOYTUTCIIBHO O3HA4Ya€T BOAOPOA, LHMAHO WKW TUAPOKCH, HIIN

3aMeIIEeHHbI COOTBETCTBEHHO M OCTaTKaMH W3 TPYIIIbI, COCTOsIIEH U3 ¢Topa, XJopa,
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6poma, tmano umu ruapokcy, OR7, S(O)R’, NRR® NR®CO,R?, (C1-Ce)-ankun, (C3-Co)-

rukstoankud, (C2-Cs)-ankenun win (Cz-Cs)-ankuHuL
B necsiToM BapuaHTe OCYLIECTBIICHHS HACTOALIETO H300peTeHH s

R'' u R'? BmMecTe BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEIMHEHBI,
00pa3yloT HaCBIIEHHOE, YaCTMYHO WM TMOJHOCTHI) HEHACBHINEHHOE MATH- WU
LIECTUYIEHHOE KONBIO, KOTOPOE KPOME 3TOT0 aTOMa a30Ta MOKET CONEPKaTh I aTOMOB
yIepoaa, N aTOMOB a30Ta U P 3JEMEHTOB M3 rpynmbl, coctosmeii u3 NR’ u NCOR’, B

Ka4eCTBE KOJIbLIEBBIX aTOMOB, IIPUYEM aTOM yTJIEpOAa CONEPIKUT P OKCOTPYIIIL
B onuHHanATOM BapuaHTe OCYLIECTBIIEHHS HACTOSLIETO H300pEeTEeHNUs

X%, X' u X° npeanmouTHTeNBHO O3HAYAIOT HE3aBHCHMO .APYr OT JApyra
COOTBETCTBEHHO BOJOPOA, (TOp, XJOp, OpPOM MM IMAHO, WM COOTBETCBEHHO
3aMEeIeHHbI M OCTAaTKAMM M3 TPYIMIbI, COCTOsAIIEH U3 (Topa U XJIOpa, METHI WU

MCTOKCH.

Ocobenno npeanoutuTenbo X2, X' u X° 03HauaroT HE3aBUCHMO JIPYT OT Jpyra

BOZIOpOA WK (PTOP.
B nBeHamaTom BapuaHTe OCYLIECTBIEHHS HACTOSIIETO H300peTeHus

X? u X° IpeanouTuTeNLHO 03HAYAI0T HE3aBUCUMO APYT OT ApyTra BOAOpox, GpTop,
XJIOp, OPOM, TMAPOKCH HMJIM IIMAHO, WM 3aMEIeHHBIl COOTBETCBEHHO M OCTATKaMU H3
rpymmnbl, cocrosimed u3 ¢ropa, xjopa u Opoma, (Ci-Cs)-amkun, (Ci-Cs)-ankokcw,

(C3-Cy)-mkmoanku, (C2-Cs)-ankermn umm (C2-C3)-aaKuHu.
B TpuHaaIaTOM BapHaHTE OCYINECTBJIEHUS] HACTOSIIErO U300pETEHMUS

1{5 MPpEANOYTUTEIIBHO O3HAYACT SaMeH_[eHHbII\/'I COOTBETCTBEHHO M OCTaTKaMHu
U3 Tpymmbl, coctosmed w3 ¢ropa, xjopa u ruapokcu, (Ci1-Ce)-amxmn, (C3-Ce)-

LUKJIOATIKUIT UJTU apuJlL.
B ueThipHanaTOM BapuaHTE OCYINECTBICHHS HACTOSIIErO U300peTeHHs

R7 MPEANOYTUTECIIBHO O3HAYACT BOAOPOA UITN SaMemeHHblﬁ COOTBETCTBCHHO M
OCTaTKaMHU M3 TPYMIbI, cocTosmei u3 ¢ropa, xmopa u (Ci-Cz)-ankokcu, (C1-Ce)-ankmn

i (C3-Coe )-IUKITOANTKAIL.

B msiTHagaToM BapuaHTe OCYIIECTBIICHHUST HACTOSIIETO H300PETeHUS
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R8 MNPEANOYTUTECIIBHO O3HAYACT BOAOPOA UIIN SaMemeHHblﬁ COOTBETCTBEHHO M
OCTaTKaMHM U3 TPpyNIbl, cocrosimeit u3 ¢propa, xnopa u (Ci1-Cz)-ankoken, (C1-Ce)-anmkun,

(C3-Cé)-LIMKIIOQTKUIT UITH apUIL.
B mecTHazinaTOM BapHaHTE OCYIIECTBJIEHHS HACTOSLIErO H300peTeH s
m  paBeH nopsiakosoMy uuciy O, 1, 2 umm 3.

B pamkax maHHOro u300peTeHHEe BO3MOXKHO KOMOWHHPOBAHHE OTIEIbHBIX
MPEINOYTUTENBHBIX, OCOOEHHO MPEANOYTHTENbHBIX U HauOoJiee MPearnOYTHUTENbHBIX
o “ pl-p3 RS 8 plo 12 2 6
3HadeHuu st 3amectureneit R~ R%, R” - R®°, R - R, X* - X°, W, Y u Z, a Takxke

MOPSIAKOBBIX YUceN Kk, m, n, p U r JEOOBIM CITIOCOOOM JPYT C IPYTOM.

DTO 3HAYHT, YTO B HACTOSIIEM M300PETEHHUHU MPENCTaBICHBI COSIUHEHUS O0IIei

dopmynel (I), B KOTOpBIX, HaMpUMeEp, 3aMECTUTENb R! umeer MPEANOYTUTENBHOE
5 p7 2

3HAYEHHUE, U 3amMecTUTeNM R° - R’ umeroT o01mpe 3HaYeHUsI, WIIK 3aMECTUTENIb R~ nmeeT

MPEINOYTUTENIbHOE 3HAYCHHE, 3aMECTUTENh R® umeer ocobenHO MPEANOYTHTENBHOE

3HaYEHUE WJIH BeChbMa MPEATIOYTHTEbHOE 3HAYeHNE, U OCTAJIbHBIC 3aMECTUTETH HMEIOT

o0lee 3HaUEHHE.

JIBe 5TuX KOMOMHALMK BBILIEONpPENeNeHHbIX 1s 3amectutenieit R R3 R’ - R®,
RI-R12 X?-X% W, Y uZ, ataxke NOpAAKOBbIX 4ucea k, m, n, p ¥ T 3HAY€HH ONUCAHbI
Hke Oonee TMOAPOOHO HA OCHOBAHMU TPHMEPOB, U COOTBETCTBEHHO TaKikKe

npeACTaBJIeHbl Apyrue GopMbl OCyIIeCTBIICHHUS AJisl OoJiee JyYIIero MOsICHEHMUS:
B ceMHaniaToM BapruaHTe BBITOJHEHHSI HACTOSIIETO N300 peTeH s

R! u R? npeanoyTuTensHO 03HAYAI0T HE3ABUCHMO APYT OT JAPYTa COOTBETCTBEHHO
BOZOpOA, (TOp, XJIOp WM LIMAHO, WJIM 3aMELIEHHbIH COOTBETCTBEHHO M
OCTaTKaMH W3 TPYIIbI, cocrosimedl u3 ¢ropa, xjopa, OpomMa ¥ IHAHO,

(C1-Cs)-anxun umn (C1-Cs)-ankokcw;

R’ o03HauaeT 3aMEINEHHBIH COOTBETCTBEHHO M OCTATKAMH U3 TPYIIIHL
cocrosieit u3 ¢ropa, xynopa, obpoma, uuano, (C1-Cz)-akoKCH U THIPOKCH,
(C1-Cs)-anxun, (Cs-Cs)-umknoankmn, (Cz-Cs)-ankenun, (Cz-Cs)-amxuHui

i (C1-Cs)-ankoxcw,
Y  O3Hayaer KUCIOpOJ,

W 0o3Hauaer KucCiopon,
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Z o3Havaer rpymny Z-1 - Z-15, npuuem Z-1 - Z-15 umeroT crenympouee

3HAYCHUC:
o o wi:{ % A
z4 z2 z3 74 z5
o o o o o
z6 z7 z8 z9 Z10
o o o o” Chs 07 “CH,
z11 z12 13 z14 Z15

2

NpUYEM CTPEJIKa O3HAYAeT COOTBETCTBEHHO CBsA3b ¢ rpymnmnoi C=W ¢opmyisr (1),

X%, X*u X® 03HauaroT HE3aBUCHUMO APYT OT APYra COOTBETCTBEHHO BOAOPOL,
¢rop, xyop, OpOM WIM LHMAHO, WJIH COOTBETCBEHHO 3aMEINEHHBbIA m

OCTaTKaMH U3 TPYIIIbL, COCTOSIMIEH U3 PTOpa U XJI0pa, METHII HJIH METOKCH;

X? u X° 03HauarOT HE3aBUCUMO APYr OT Apyra Bomopox, (Grop, xmop, 6pom,
TUAPOKCH MJIH LIHAHO,
WIH
COOTBETCBEHHO 3aMELIEHHBbIII M OCTaTKAMM W3 TPYIIbI, COCTOSLIEH U3
¢ropa, xjopa u Opoma, (C1-Cs)-ankwmn, (Ci1-Cs)-ankokeu, (C3-Cs)-

uki0ankui, (C2-Cs)-ankenwn win (C2-Cs)-ankuHum, u

R® o03HauaeT 3aMelLleHHBbIi COOTBETCTBEHHO M OCTaTKAMM M3 TDPYIIbL,
cocrosimmeir u3 ¢ropa, xmopa u rtugpokcu, (Ci-Ce)-ankmn, (C3-Ce)-

LUKJTOATKUI MU aPHT;
R®  o3nauaer Bomopon umu R,

R’  o3Hauaer BOmOpOZ,
N
3aMeH.[eHHbII>i COOTBETCTBEHHO M OCTaTKaMH W3 T'PYIIIIbI, COCTOHH_IeI‘/'I "3

¢ropa, xnopa u (C1-Cz)-ankokcn, (C1-Ce)-ankmn i (C3-Ce)-IIUKITOATKIT,
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O3Ha4aeT BOJOPOL,
50)051

33MeH.[eHHbII>i COOTBETCTBECHHO M OCTaTKaMH W3 T'PYIIIIbI, COCTOHH_ICI‘/'I nu3
¢ropa, xnopa u (C1-Cz)-ankokcu, (C1-Cs)-anmkun, (C3-Ce)-LUKIOATKUIT WITH

apu,

O3Ha4Yac€T BOOOPOL,
50)151
SaMeLHeHHbIﬁ COOTBETCTBEHHO M OCTAaTKaMH U3 T'PYIIIIbI, COCTOSI]_I.[eﬁ u3

¢dropa u xjopa, (C1-Cs)-ankui v (C3-Ce)-LIUKITOATKIT,

O3HAYaeT BOMOPOJ, LIHAHO HITH THAPOKCH,
WITH

3aMEIEHHBIA COOTBETCTBEHHO M OCTATKAMM W3 TPYIIbI, COCTOSINEH M3
¢ropa, xaopa, Opoma, mmano u rtuapokcu, OR’ S(O)R’, NRR?
NRCCO2R?, (C1-Ce)-ankun, (C3-Ce)-tuxnoankun, (Cr-Cs)-ankeHun umu

(C2-Cs)-ankunu;

R!? MecTe BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHHU INPHCOEIUHEHDI,
00pa3yrOT HACBIIEHHOE, YaCTUYHO UM MOJHOCTHIO HEHACBIIEHHOE MATH-
WM LIECTUYJIEHHOE KONbIIO, KOTOPOE KPOME 3TOrO aToMa a30Ta MOKET
cozmepskaTh I aTOMOB YTJIEpPOZa, N aTOMOB KHCIOPOAA M P SJEMEHTOB M3
rpynmbl, coctosimeii u3s NR” u NCOR’ B kauecTBe KOJbLEBLIX aTOMOB,

IIpUYEM aTOM YIJIEpOAa HECET P OKCOrPyI,
paBeH nopsakoBoMy uuciay 0, 1, 2 unu 3;
paseH nopsiakosomy uucay 0, 1 nnm 2;
paBeH nopssakosoMy uucay O unu 1; u

paBeH NOpsAAKOBOMY 4ucay 3, 4 wunn 5.

B BoceMHaaiiaToM BAPUAHTEC OCYHICCTBJICHUA HACTOALIECTO I/1306peTeHI/I$I

R! 1 R? 03Hauar0T COOTBETCTBEHHO BOIOPOL,

R3

O3HA4YacT SaMeLLIeHHbeI COOTBETCTBEHHO mM OCTATKAaMWU U3 TPYIIIIbI,

cocrositei u3 gropa, xiaopa, bpoma, nuano, (C1-Cz)-anKoKCH U THAPOKCH,
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(C1-Cs)-anxun, (Cs-Cs)-uuknoankmn, (Cz-Cs)-ankenun, (Cz-Cs)-amxuHui

i (C1-Cs)-ankoxcy,
O3HAYaeT KUCIOPO,
O3HAYaeT KUCJIOPO,

o3Havaer rpynny Z-1 - Z-4, npuuem Z-1 - Z-4 umeroT crenyoouiee

3HA4YEHUE:
o o o o
Z1 Z-2 Z-3 Z4

NPUYEM CTPEJIKa O3HAYaeT COOTBETCTBEHHO CBsi3b ¢ rpymnmnoil C=W ¢opmyisr (I);

X2, X*u X® 03Hauar0T HE3aBUCUMO JAPYT OT APYTa COOTBETCTBEHHO BOAOPOJ MU

¢rop;

X? u X° 03HauarOT HE3aBUCHUMO APYT OT Apyra Bomopond, (GTop, xjop, 6pom,

RS

R7

R8

TUIPOKCH UJIM LIUAHO,
WIH

COOTBETCBEHHO 3aMELICHHBbIM M OCTaTKAMM M3 TIPYIIIbI, COCTOSLIEH U3
¢dropa, xmopa u Opoma, (Ci-Cs)-anxmn, (Ci-Cs)-ankokcn, (Cs-Ca)-

tukstoanku, (Ca-Cs)-ankerunn win (C2-Cs)-ankuHun, u

O3HAa4yaeT 3aMEIIEHHBbI COOTBETCTBEHHO M OCTaTKAMHU W3 TPYIIIILL,
cocrosimeir u3 ¢ropa, xmopa u rugpokcu, (Ci-Ce)-ankmn, (C3-Ce)-

UKJIOAJIKHJ UK AP,
03Ha4YaeT BOAOPOA M R,

O3Ha4Yac€T BOAOPOL,
50)151
SaMeHleHHbIﬁ COOTBETCTBECHHO M OCTAaTKaAMH W3 T'PYIIIbI, COCTO;HJ.ICﬁ us3

¢ropa, xiopa u (C1-Cz)-ankokcn, (C1-Ce)-ankwn mwu (C3-Ce)-IIUKITOATKIIT,

O3Ha4a€T BOAOPOL,

WU
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SaMeHleHHbIﬁ COOTBETCTBEHHO M OCTaTKaMH W3 T'PYIIIIbI, COCTOHH.[CI‘/'I u3
¢ropa, xnopa u (C1-Cz)-ankokcu, (C1-Ce)-anxmn, (C3-Ce)-LIIKIOATKAT UITH

apu,

O3Ha4Ya€T BOOOPOA,
HJIn
3aMellleHHbIII COOTBETCTBEHHO M OCTaTKAMH M3 T'PYIIIIbI, COCTOSIIIEH U3

¢dropa u xjopa, (C1-Cs)-ankui v (C3-Ce)-LIUKITOATKIIT,

O3HAYaeT BOIOPOJ, LIHAHO HJTH THAPOKCH,

WITH

3aMEIEHHBIA COOTBETCTBEHHO M OCTATKAMM W3 TPYIIbI, COCTOSINEH M3
¢ropa, xaopa, Opoma, mmano u rtuppokcu, OR’ S(O)R’, NRR?
NRCCO2R?, (C1-Ce)-ankun, (C3-Ce)-tuknoankun, (Cz-Cs)-ankeHun umu

(C2-Cs)-ankuHu,

R!' u R'> BMecTe BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPUCOEITUHEHBI,

r

00pa3yroT HACBIIEHHOE, YACTUYHO WJIN MOJHOCTBIO HEHACHIIEHHOE MSATH-
WM LIECTUYJICHHOE KOJIBLO, KOTOPOE MOXKET KPOME YKa3aHHOIO aToMa
a30Ta COAepKaTh I aTOMOB YIJIEpO/ia, N aTOMOB KUCJIOPOJa U P 3J1€MEHTOB
u3 rpynmsl, coctosmeii u3 NR” u NCOR’, B kauecTBe KOJIbLEBBIX aTOMOB,

IIPUYEM aTOM YIVIEPOA HECET P OKCOrPYIIIL,
paBeH nopsnkoBomMy uuciay 0, 1, 2 unu 3;
paseH nopsiakosomy uuciy 0, 1 nnm 2;
paseH nopsakosoMy uucay O unu 1; u

paBeH MOpsAAKOBOMY 4ucily 3, 4, unu 5.

Jlanee B BUAE TaOIHLIbI PEACTABICHBI IPUMEPBI COENUHEHHH 001melt hopmMyIIbl

(D). B cnenyromeii Tabnmune 1 mo oTHeIbHOCTH YKa3aHbl onpeneieHabie B popmyte (1)

3aMECTUTECIIN.
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Ta6auua 1: coenunenus obmeit popmyisi (I), rne X> =X'=X=R!'=R?*=Hu

Y=W=0

IMpumep — Ne [ X? (X5 |R? Z Rl |R?

I-1 F F CH3 Z-4 |H LUK-TIPOITUJI

I-2 F F CH=CH: Z-1 |H CH;

I-3 F F CH; Z-1 |-(CHa)-

I-4 F F CH; Z-1 |H LIUK-TTPOTTHJT

I-5 F F CH; Z-1 |H CH;

I-6 F F CH=CH Z-1 |-(CHap-

I-7 F F CH; Z-2 |H CH;

I-8 F F CH; Z-2 |H LUK-TTPOTTUJI

I-9 F F CH; Z-2 |-(CHa)-

I-10 F H CH; Z-1 |H 0O-CH;3

I-11 F |F (S)-CH=CH,|z-1 |H 0-CH3

I-12 F |F (S)-CH=CH,|z-1 |H 0-CHs

I-13 F F (S)-CH=CH:|zZ-1 |H O-CH(CHs)2

I-14 F F (S)-CH=CH»|Z-1 |H SO,CF;

I-15 F F (S)-CH=CH,|z-1 |H N(CHs)2

I-16 F |F (S)-CH=CH,|Z-1 |H  |SO.CH;

1-17 F F (S)-CH=CH:|Z-1 |CHs |CHs

I-18 F F (S)-CH=CH»|Z-1 |H LUK-TIPOITHIT

I-19 F F (S)-CH=CH:|Z-1 |H NH-(C=0)-OC(CHs3);

1-20 F F (S)-CH=CH:|Z-1 |H CH,-CH,-CO:Me

I-21 F F (S)-CH=CH:|Z-1 |H CH,-CO;Me

1-22 F F (S)-CH=CH:|Z-1 |H (3S)-CH(CH3)-CH,-CO:Et

1-23 F F (R) - CH; Z-1 |H SO:Me

1-24 F F (R) - CH;3 Z-1 |H OMe

I-25 F F (R) - CH;3 Z-1 |Me [Me

1-26 F F (R) - CH;3 Z-1 |H NMe;

L7 v F (R) - CH; 71 | [3-x50po-5-(TprdTOpMETHI)-
MTUPUANH-2- 1T |[METUIT

1-28 F F (R) - CH; Z-1 |H SO,CH,-CH»-CHj3

1-29 F F (S)-CH=CH»|Z-1 |H SO,CH;-CH-CHj3

1-30 F F (R) - CH; Z-1 |H SO,CF;

CoenuHeHHs1 COTJIACHO HM300PETEHHI0O MOTYT OBITH TOJNYYEHBl Pa3THYHBIMU

CHOCO6aMI/I, KOTOPBIC MPEACTABIICHBI HUXKC B BUAC ITPUMEPOB!
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Cxema 1: X)n N+°_
6
Ph-NCO
or Cl-CO-OFEt
.0,
H,NOH HC!  (X) L Xn N (X), e
n
H 2 NCS / DMF n =
EOCH ,. H . c1 OcuoBanue ©/
o o o
R N- Cunres o
A0~ (X, I 3 0/\FH p— amuaa N-O
o) R AP (X)n OH X)n I N’

Ha Cxeme 1 u nocnenyromux cxemax (X)a 03HauaeT samectutenu X2, X°, X4 X°
u X°. Takue 1,3-nunosispHbIe UUKJIONPUCOCIUHEHN HUTPUJIOKCUAOB C MOAXOAALIUMHU
aunossipoduIaMu ONMcaHsl, Hanpumep, B ob3ope: 1,3 dipolar Cycloaddition Chemistry,
Padwa, ed. Wiley, Hero-Hopk, 1984; Kanemasa and Tsuge, Heterocycles 1990, 30, 719.
Jns npencrapnenus xjpopokcumoB cM. Kim, Jae N, Ryu, Eung K. J. Org. Chem. 1992,

57, 6649).

CoenuHeHUs1 COTJIaCHO M300PETEHUI0, KOTOpPble 3aMeleHbl B 4- U 5- Mo3uimu
M30KCa30JIMHOBON KOJBLIEBONW CUCTEMBI, TAKXKe MOT'YT OBbITh MOJYYEeHbI C ITOMOLIBIO 1,3-
AUMOJSIPHOTO  LUKJIONPUCOECAUHEHHUs, B KOTOPOM MPUMEHSIOT mnoxaxojsamue 1,2-
AU3aMelleHHble oe(UHbI B KauecTBe aunossipoduiaos. Bo Bpems 3Toli peakuuy varue
BCEro 00pa3yroTCsi CMECH JUACTEPEOH30MEPOB, KOTOPbIE MOKHO Pa3AessiTh C MOMOIIBIO
KOJIOHOYHOW Xpomartorpaduu. ONTHYECKH AaKTHUBHBIE HW30KCA30JHHBI MOTYT OBITh
MOJIy4eHBbI ¢ MOMOLIbI0 XupaiabHoH BOXKX npensapuTenpHbIX WIN MOCIEIHUX 3TAIOB,
TAK)Xe€ C MOMOUIBK) YHAHTHOCEJIEKTUBHBIX PEAaKLUi, KaK, HAIPUMEDP, SH3UMATUYECKOIO
3pUPHOrO WM  aMHOHOTO  OTINEIUICHHWS, WJIU  NPUMEHEHHEM  XHUPaJIbHBIX
BCIIOMOTATEJIbHBIX PEaKTUBOB Ha numnossipodunax, kak omwmcbBaer Olssen, (J.

Org.Chem. 1988, 53, 2468).

JUist oNy4eHnst COeNMHEHUH COTIIACHO M300PETEHHIO TaKKe MOKHO MPUMEHSITh
3aMeIIeHHbIe AMU/IBI 2-aITIKOKCHAKTUIIOBOH KuCioThl (Cxema 3). OnmcanHble Ha Cxeme 2

3¢ UpPbI AKPUIIOBBIX KUCJIOT MOJIYYAIOT ITOCJE THAPOIN3a 1 00pa30BaHUs AMHIOB.
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Cxema 2:
1
R1 0 y Fli R1 o '?11
V4 N 12
N~ N Z N
RZ/S/U\OH + N R — RZ/S)J\N/ Nl “~R'2
R3 w R3 H W

ITpu 3TOM Al aKTUBALMK AKPHUJIOBBIX KUCJIOT MPENJIararoTcsi KapOOIuUMHUIbI,
kak, Hanpumep, EDCI (Chen, F. M. F ; Benoiton, N. L. Synthesis 1979, 709). I[Tony4enue
aMHJIOB aKpUJIOBBIX KHUCIOT cM. B US 2,521,902, JP60112746, J. of Polymer Science
1979, 17 (6), 1655. Ioaxoasiimue 3aMeleHHbIe AMHJbI AKPHJIOBBIX KHCIIOT MOTYT OBITh
MOJTy4eHbl BO BpeMs 1,3-LIUKJIOMPUCOSTUHEHHUS] ¢ HUTPUJIOKCHIAMU K COENUHEHUSM

cornacHo mobperernto (Cxema 3).

Cxema 3:
_OH
R1 o R11 N
\ (X
Rz/g)J\N/Z\n/N\R‘IZ + o —
3 H
R W

TIpespaienus GyHKIHOHATLHBLIX TPy R* BO3MOKHBI Kak Ha 3Tare aJkeHOB, TaK

M Ha 5Tal¢ N30KCa30JIMHOB.

CobOpanne u3 coenunennii popmyinsl (I) w/mmm ux coneit, KOTopsle MOTYT OBITH
CHHTE3UPOBAHbI B PE3yJIbTATEe BBIIICHA3BAHHBIX PEAKLIUI, TAKIKE MOTYT OBITh MOJyYEeHBI
CPAaBHUTEJbHBIM CIIOCOOOM, TMPUYEM 3TO MOKHO MPOU3BOAUTH BPYHYHYIO, YACTUYHO
ABTOMATUYCCKUM HJIM TIIOJIHOCTBKO AaBTOMAaTHU3HWPOBAHHBIM CHOCO6OM. HpI/I 3TOM,
HarpUMep, BO3MOKHO TPOBECTH aBTOMATH3ALMIO MPOBENEHUSI PEAKIUH, rnepepadoTKy
WM OYHCTKY MPOAYKTA U MPOMEKYTOUHBIX MPonykToB. [TonoOHbli cocod omucas,
Hanpumep, B D. Tiebes in Combinatorial Chemistry — Synthesis, Analysis, Screening

(Herausgeber Giinther Jung), Verlag Wiley 1999, ctp. 1 — 34.

Coenunenus coriacHo n3obperennto popmyisl (I) (w/mnm ux conu), Ha3BaHHBIE
nanee Kak "COeAMHEHUs COTJIACHO M300peTeHnto", 00naaT OTIINYHBIM TepOULHIHBIM
I[eflCTBPIeM IMPOTHUB MIHNPOKOr'o CICKTPAa S3KOHOMHYECCKHU BAXXHbIX OAHO- U ABYHOJIbHBIX

OOHOJICTHUX BPEAHBIX paCTeHI/IfI.
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[TosTOMY mpeaMeTOM HACTOSINEro M300peTeHUs! TakxkKe sBISETCS CIOoco0 s
OOpbOBI € HEXeNaTeNbHBIMH PACTEHUSMH WM PEryJUPOBAHME pOCTa PACTEHUH,
NPEANOYTUTENBHO B KYJBTYpax PacTeHWi, B KOTOPOM OJHO WM Oojiee COenuHEeHUI
COTJIACHO M300PETEeHUI0 HAHOCST Ha PacTeHus (HaIpuMep, Ha TaKHe BPeIHbIE PACTEHHS,
KaK OJTHO- WJIM JBYIOJbHbIE COPHSKU WU HEXeJaTelbHble KyJIbTypHbIE PACTEHUs), HA
CEeMEHHOW Martepuan (HampuMep, 3€pHa, CEeMEHa WM BEreTaTUBHBbIE OpIaHbI
Pa3MHOXKEHUS], KaK KIYOHU WM POCTKH C TIOYKAMM) WJIM HA TIOYBY, HA KOTOPOH pacTyT
pacteHust (HarmpuMep, Ha KyJbTHBUPYEMYIO MOBEpPXHOCTb). IIpu 3TOM coenuHeHHs
COTJIACHO H300pPETEeHHI0O MOXKHO BHOCHTb, HampuMep, B TPEANOCeBHOH (mpu
HEOOXOIMMOCTH TaK)K€ NMPU BHECEHHH yIOOPEHHUH B IOYBY), MPEABCXONOBBIA W/WIN
MIOCJIEBCXOIOBBINM MeproA. B 4acTHOCTH, B KauecTBe NMPUMEPOB JTOJDKHBI OBITh HA3BAHBI
NPEACTABUTENIN ONHO- U JIBYJOJBbHBIX COPHBIX pPACTEHHH, KOTOpPbIE MOKHO
KOHTPOJIIPOBAaTh C IIOMOILIBIO COEAMHEHHUH COIJIACHO W300PETeHHI0, OIHAKO

I/1306peTeHI/Ie HE OOJIKHO OrpaHUYHBATHCA STUMH HA3BAHUAMU.

OnHonmonbHBIE BpemHble pacTeHUs BHIOB: Aegilops (srmmomc), Agropyron
(mpipeit), Agrostis (monesuna), Alopecurus (amcoxsoct), Apera (Mernuia), Avena
(oBec), Brachiaria (Opaxuapwusi), Bromus (kocrep), Cenchrus (uenxpyc), Commelina
(xommenuna), Cynodon  (cBunopoii), Cyperus  (cbith),  Dactyloctenium
(maktunokrennym), Digitaria  (pocuuka), Echinochloa (exxosnuk), Eleocharis
(6onoruuma), Eleusine (narycca), Eragrostis (monesuuka), Eriochloa (mepctsik), Festuca
(oBcsinmua), Fimbristylis (pumbpuctunuc), Heteranthera (rerepanrepa), Imperata
(umnepara), Ischaemum (Oopomau), Leptochloa (menrtoxmnoa), Lolium (muiesen),
Monochoria (moHoxopusi), Panicum (mpoco), Paspalum (macmanywm), Phalaris
(xanapeeunuk), Phleum (apxanen), Poa (msarnuk), Rottboellia (porbemnust), Sagittaria

(ctpenonucr), Scirpus (kambii), Setaria (1ueTuHHUK), Sorghum (copro).

JIBynonbHble cOpHBIE pacTeHus Buaos: Abutilon (kanatHuk), Amaranthus
(amapanT), Ambrosia (ambposusi), Anoda (anonma), Anthemis (mymaska), Aphanes
(mamxerka), Artemisia (momnbiHb), Atriplex (nebenma), Bellis (maprapurka), Bidens
(uepena), Capsella (mactymmst cymka), Carduus (uepromonox), Cassia (kaccusi),
Centaurea (Bacwiek), Chenopodium (maps), Cirsium (6onsk), Convolvulus (BbIOHOK),
Datura (mypman), Desmodium (tenerpadnoe pacrenue), Emex (smekc), Erysimum
(xentymauk), Euphorbia (momnouait), Galeopsis (nmukynapHuK), Galinsoga (ranmHcora),

Galium (mopmapennuk), Hibiscus (6amust), Ipomoea (nmomest), Kochia (xoxust), Lamium
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(acHotka), Lepidium (xnomoeruk), Lindernia, Matricaria (pomamika), Mentha (msTa),
Mercurialis (mponecnuk), Mullugo (monroro), Myosotis (HezaOynka), Papaver (max),
Pharbitis (¢papOuruc), Plantago (momopoknmk), Polygonum (ropen), Portulaca
(moptynak), Ranunculus (motuk), Raphanus (pempka), Rorippa (kepymnuk), Rotala
(porama), Rumex (maBennb), Salsola (consiHka), Senecio (kpecToBHHK), Sesbania
(cecObanms), Sida (cuma), Sinapis (cecOanwmsi), Solanum (macien), Sonchus (ocoT),
Sphenoclea (chenoknes), Stellaria (3Be3mguatka), Taraxacum (omysanuuk), Thlaspi
(apytka), Trifolium (xneBep), Urtica (kpanuBa), Veronica (Beponuka), Viola (puanka),

Xanthium (DypHUIIHHK).

Ecnu coeguHeHHs COrjIacHO I/1306peTeHI/IIO HAaHOCAT Ha MOBEPXHOCTb 3EMIIN
nepea npopactaHueEM pOCTKOB, TO POCT POCTKOB COPHAKOB IMOJHOCTBIO MPCKPALIACTCA,

WK COPHAKHU PACTYT A0 CTaAUU CEMANOIN, OAHAKO 3aTEM UX POCT MPEKPALIACTCA.

Ilpn HaHeceHUMM AEWCTBYIOLIMX BELIECTB HA 3€JI€HbIE YaCTH PACTEHUN NpH
IIOCJIEBCXOJIOBOM IPUMEHEHUH TOociie 00pabOoTKH HACTymaeT NpeKpalleHHe poCcTa, U
BpPEAHBbIE PACTEHMs] HA TOH CTaJAMM POCTA, HA KOTOPOH OHU HAXOAUIUChb B MOMEHT
NPUMEHEHHUS] WIN TOJHOCTBIO MOTHOAI0T Yepe3 OINpeneseHHbIH MPOMEXKyTOK BPEMEHH,
TaKUM 00pa3oM OY€Hb PAHO U Ha MPOAOIDKUTENbHBIN MEPHO YCTPAHAIOT KOHKYPEHIIHIO

B BUJI€ BPEAHBIX COPHBIX PACTEHUMN.

CoenuHeHHs1 COTNIAaCHO M300PETEHUIO B KYJbTYypaX IMOJIE3HBIX PACTEHUH MOTYT
obnanaTh CENeKTHBHOCTBIO M TaKK€ MOTYT OBITb HCIIOJBb30BAaHBI B KauecTBE

HECCJICKTHBHBIX Fep6I/IL[I/II[OB.

brnaronapst ux repOMIMIHBIM KaueCTBAM M CBOWMCTBAM, PEryJUPYIOIIHM pPOCT,
JEWCTBYIOLINE BEIIECTBA TAKXKE MOTYT ObITh MCHOJIB30BAaHbI JJIs1 OOPBOBI C BPEAHBIMU
PACTEeHHMSIMU B KYJbTYPaX M3BECTHBIX HJIM HOBBIX PACTEHHH, H3MEHEHHBIX C IOMOIIBEO
T€HHOW MH)KEHEPUH MM OOBIYHOrO MyTareHesa. TpaHCreHHbIE PaCTEHUs! OTIIMYAIOTCS,
KaK TMPaBWJIO, OCOOEHHO MpPEONOYTHTEIbHBIMA CBOMCTBAMH, HAmpuMmep, CBOEH
pe3ucTeHIMe K  ONpeAeNieHHBIM  INPHMEHSeMbIM B  rnepepadaThiBaroLIei
CENIbCKOXO3SIICTBEHHYIO MPOAYKIMIO TMPOMBIIUIEHHOCTH IEHCTBYIOIIUM BELIECTBAM,
IpEeX/Ie BCETO, K ONpPeNeIeHHbIM repOuLiIam, pe3ucTeHINeH K OONe3HsIM PaCTeHHHA WITH
UX BO3OYIUTENSIM TAKHM, KaK ONpeeJICeHHbIE HACEKOMBIE M MUKPOOPTAHHU3MBIL, TAKIM
Kak rpuObl, OakTepuu win BUPYChl. Jpyrue ocoOble CBONCTBA, KaK MPaBHIIO, KACAIOTCS

COOpaHHOTO ypo’Kasi, OTHOCHUTENIbHO KOJIMUECTBA, KauyecTBa, CTAOWUJIBHOCTH TIPHU
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XPaHCHUH, COCTaBa U 0OCOOBIX KOMITOHEHTOB. TaK, HU3BCCTHBI TPAHCI'CHHBIC PACTCHUSA C
MOBBIIEHHBIM COACPNKAHUEM Kpaxmalia UJIIM U3MEHCHHBIM CBOMCTBOM Kpaxmaja, Ujin
pacTeHust C IPYTUM COCTAaBOM KHCIJIOTBI SKUPHOTO psAfia B COOpaHHOM yposkae. JIpyrumu
0COOBIMH CBOWCTBAMH SIBJISIFOTCSI TOJIEPAHTHOCTh WIJIM YCTOMYMBOCTD IO OTHOIIEHUIO K
aOMOTHYECKMM CTPECCOBBIM (akTOpaM, Kak, Hampumep, kape, XOJOAy, 3acyxe,

TIOBBIIIEHHOMY COAEPIKAHUIO COJIEH U yIbTPpadHONIeTOBOMY U3JIYYECHHUIO.

[IpennoyTUTEbHBIM SIBIISIETCS TPUMEHEHHe coequHeHni ¢popmysl (I) cornacHo
U300pETEHHIO UJIH UX COJIEH B OMpeesIeHHBIX SKOHOMHUYECKUX TPAHCTEHHBIX KYJIBTYpax

MOJIE3HBIX U I€KOPATUBHBIX PACTEHUI,

MoryT ObITh HCTIOJIB30BaHBI coeaHEHUs popMmysl (I) B kauecTBe repOUIMIOB B
NOJIE3HBIX ~ TEXHHUYECKHX  KYJbTypaX, KOTOPbIE SIBJISIIOTCS  YCTOWYHMBBIMH K
(UTOTOKCHUIHOMY IEHCTBHIO TepOULIMIOB HIIH CTAIM YCTOMYUBBIMU OJIarofapst METOIaM

TE€HHON WHXKEHEPUH.

OOBMHBIMU CTIOCOOAMHU MOJTyUEHHsI HOBBIX PACTEHUH, KOTOPBIE MO CPABHEHUIO C
paHee WMEIOUIMMUCS DPACTEHMSIMA OOHApPYKMBAIOT HOBble HM3MEHEHHBbIE KadecTBa,
SBJISTFOTCSI, HATTPUMEP, KIIACCHUECKHE METOBI BHIPAIIIMBAHUS U CO3aHNE MyTHPOBAHHBIX
pacTeHH. AJBTEPHATUBHO MOXKHO IIOJy4aThb HOBBIE PACTEHHs C H3MEHEHHBIMU
CBONCTBAMM, HCIIONIb3ysl METOAbl TeHHON uHxeHepuu (cM. Hampumep, EP 0221044,
EP 0131624). Onucansl, HanpuMep, BO MHOTUX CJIy4asiX: T€HTEXHUYECKNE N3MEHEHMs
KYJbTYPHBIX PACTEHUsHN, BbI3BAHHbIE M3MEHEHHEM CHHTE3UPOBAHHOIO B PACTEHMSX
kpaxmana (Hampumep, WO 92/011376 A, WO 92/014827 A, WO 91/019806 A);
TPAHCT€HHBbIE KYJbTYPHbIE PACTCHHs, KOTOPbIE SIBJISIIOTCS  YCTOMYUBBIMH K
onpeneneHHbIM repOunmaaM tuna rirodocunara (cm., Hanpumep, EP 0242236 A, EP
0242246 A) unu rmudocata (WO 92/000377 A) nmu cynbdponnnmoueBunsl (EP 257993
A, US 5,013,659) win k KOMOWHAIMSIM HJIA CMECSIM 3TUX repOunuaos Omaromapst "
NAKETHUPOBAHUIO T'€HOB", KAK TPAHCTEHHBIE KYJbTYPHBIE PACTEHUS, HAIPUMED, KYKypy3a

ui cos mnon ToprobiM Haspanuem Optimum™ GAT™ (ronepanthocts k ALS

riudocary).

- TpPaHCT€HHbIE KYJbTYpHbIE pAacTEHHUs, HAIpHUMep, XJIONOK, KOTOPBbIH MOXKET
npomnsBomuth Bacillus thuringiensis-tokcunbl (Bt-TOKCHHBI), KOTOpBIE OENAIOT
pacTeHHst yCTOHUMBBIMU K onpeneneHHbMU Bpenutensm (EP 0142924 A, EP

0193259 A).
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- TPaHCTE€HHbIE KYJbTYpPHbIE PACTEHUSI C U3MEHEHHBIM COCTABOM >KMPHBIX KHUCJIOT
(WO 91/013972 A).

- I€HETUYECKH MOIU(PULIMPOBAHHBIE KYJbTYPHBIE PACTEHHS C HOBBIMH COCTaBHBIMU
WJIM BTOPUYHBIMH BELIECTBAMHU, HAIIPUMEpP, HOBBIMH (PUTOANIEKCUHAMH, KOTOpbIE
BBI3bIBAIOT MTOBBIMIEHHYIO YCTOHYMBOCTB K Oone3nsiM (EP 309862 A, EP 4644601 A)

- reHeTHYEeCKH MOIU(UIIMPOBAHHBIE PACTEHUSI C YMEHBIIEHHON (poTOpecpanuet,
KOTOpbIE 00JIaJat0T BICOKOM YPOIKAHHOCTBIO U MOBBIIIEHHOMW TOJIEPAHTHOCTHIO K
crpeccoBbiM (akTopam (EP 0305398 A)

- TPAHCT€HHBIC KYJbTYPHBIE PACTEHHs, KOTOpPbIE MPOU3BOIAT (HapMaLeBTHUYECKU
WM TUarHOCTUYECKH BAXKHBIE MPOTEHHBI ("' MOJIEKYJIAPHBIN GpapMuHr")

- TpaHCTe€HHble KyJbTYpHbIE pPacTE€HHs, KOTOpble OTJIUYAIOTCSl  BBICOKOH
yPOKalHOCTBIO WJIM yJIyUILIEHHbIM Ka4eCTBOM

- TpaHCTe€HHble KyJbTypHbIE pACTeHMs, KOTOpble OTJIHYAIOTCS, HaINpUMep,

KOMOWHAIMSIMU HOBBIX CBOHCTB (''akeTupoBaHue reHOB")

CrienanicTy U3BECTHO MHOKECTBO MOJIEKYJISIPHO-OMOJIOTMUECKUX TEXHOJIOTHH,
C TIOMOIIBKO KOTOPBIX MOTYT OBITh MOJYY€Hbl HOBBIE TPAHCTCHHBIE PACTEHUS C
W3MEHEHHBIMH CBOWCTBaMH; cM., Hanpumep, 1. Potrykus u G. Spangenberg (u31.) Gene
Transfer to Plants, Springer Lab Manual (1995), Springer Verlag Berlin, Heidelberg nnu
Christou, "Trends in Plant Science" 1 (1996) 423-431).

JIis TeHHOWHXEHEPHBIX MaHHUMYJSIHI Takoro poja MOJIEKYJIbl HYKJIEHHOBBIX
KHCJIOT MOTYT IOCTaBJISIThCS B TUIA3MHU/IbI, KOTOPbIE MO3BOJISIIOT MyTareHe3 Uiid BHECEHHE
usMeHeHuii B Hykjeotuanyr JHK-nocnenoBarenpHOCTh. C MOMOIIBIO CTAHAAPTHBIX
TEXHOJIOTHIT MOKET MPOBOAMTHCS, HANPUMEP, KATHUOHHBIM OOMEH, MOTYT YHOAJSIThCS
YaCTUYHBIE TOCJIENOBATENIbHOCTH WM NOOABISATHCS MPUPOIHBIE MU CHUHTETHYECKHE
nocnenosatenbHocTH. [t coenunenus: JIHK-pparmeHToB npyr ¢ ipyrom k pparmMeHTam
MOTYT MPUKPEIUIATHCS aanTOPhI WK JIMHKEPBL, CM., Harpumep, Sambrook et al., 1989,
Molecular Cloning, A Laboratory Manual, 2-oe u3zn. Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY; umun Winnacker "Gene und Klone", VCH Weinheim 2-
oe u3n. 1996.

Co3nanne KJIETOK pacTeHUW CO CHIKEHHOW aKTUBHOCTBIO T€HHOTO MPOAYKTa
MOJKET, Hampumep, OBITb JOCTUTHYTO 3KCIpecCHed, MO MEHbIIeH Mepe, OXHOrO
cootBeTcTByrO1Ero antucMeiciiosoro PHK, oguoro cmeicnosoro PHK st ussneuenus

PHK-unTepdepeHimn mnm 3Kcrpeccueil, Mo MeHbIIeil Mepe, COOTBETCTBYIOLIEH
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CO3MaHHON pPHUOOCOMBI, CHEMU(PUISCKIM TPAHCKPUIITOM BBIIIEHA3BAHHOTO T'€HHOTO
npoaykra. Kpome Toro, Moryt ucnosb3osarbecst MoJiekyibl [JHK, koTopble 0XBaThIBatOT
O0IIYI0 KOJUPOBAHHYIO MOCJIEOBATENIbHOCT FEHHOTO POYKTa, BKIIKOYask BO3MOKHBIE
uMeromyecst (GIaHKUPYIOIKME IOCIeNOBaTeIbHOCTH, a Takke u Mosekyasl JIHK,
KOTOpbI€ OXBaThIBAIOT TOJILKO YaCThb KOJAMPOBAHHOHN MOCIEAOBATENBHOCTH, IPUUEM 3Ta
YacTh JOJDKHA OBITh OCTATOYHO JJIMHHOM, YTOOBI BBI3BATh B KJIETKAX AHTHCMBICIOBOMH
s¢pdexr. BosmoxkHo Takke mnpumenenue JHK-mocnemoBarenpbHOCTEH, KOTOpBIE
YKa3bIBAIOT BBICOKYIO CTEMEHb TOMOJIOTMH KOAUPOBAHHBIX MOCJIEI0OBATEIbHOCTEN, HO HE

MMOJIHOCTBIO UJCHTUYHBI.

[Tpu 3KCTpeccuy MOJIEKYJ HYKJIEMHOBBIX KHCJIOT B PACTEHHUSIX CHHTETHYECKHH
NPOTEUH MOXKET JIOKAJIU3UPOBATHCA B JIFOOOM OTHENEHUH PacTHTENbHOW KieTku. Ho
9YTOOBI JOCTUTHYTh JIOKAJHM3ALMH B ONPENEICHHOM OTACJICHUH, KOAHUPOBaHHAs 00J1acTh
MOXeT, Hampumep, cBs3bBaThcst ¢ JIHK-mocnemoBatenmpHOCTSIMH,  KOTOpBIE
o0ecreynBaOT  JIOKAIW3ALUK B  OJHOM  ONPEACNICHHOM  OTAeNeHHH. Takue
NIOCJIEIOBATEIbHOCTH M3BECTHBI CIELUAINCTY (CM., Hanpumep, Braun et al., EMBO J. 11
(1992), 3219-3227; Wolter et al.,, Proc. Natl. Acad. Sci. USA 85 (1988), 846-850;
Sonnewald et al., Plant J. 1 (1991), 95-106). Dkcnpeccusi MONEKyJ HyKJIEHMHOBBIX KUCIOT

TAKXKE MOXKET MPOUCXOAUTDL B OpraHeJlIax paCTUTCIIbHBIX KIICTOK.

TpancrenHble pacTUTENbHBIE KJIETKM MOTYT PEreHEepUpOBATBHCS W3BECTHBIMU
criocobamMu B LieJible PAacTeHUsl. B cilydae TPaHCT€HHBIX PACTEHUI pedb MOXKET MATH
NPUHLUIHAIBHO O PACTeHMSAX JIIOObIX BHIOB, T.€. KaKk 00 OZHOMOJBHBIX, TaK U O
IBYAOJbHBIX. Tak, TpaHCTEHHbIE PACTEHUs, MMEIOLINECS B TMPOJake, MOTYT HMETb
U3MEHEHHbIe CBOWCTBA OJlaromapsi MOBBILICHHOW SKCIPECCHH, TONABICHUIO WIJIN
UHrHOMPOBAHUIO ~ TOMOJIOTHYHBIX (=  TNPHPOAHBIX) TIEHOB  WMJIM  T'€HHOH
NOCJIEIOBATEIbHOCTH, WIJIM 3KCIPECCUU T'€TePOJIOTUYHBIX (= Uy>KEPOAHBIX) T€HOB WIIH

MOCJICAOBATECIIBHOCTHU I'CHOB.

IIpenmy1ieCcTBEHHO B TPAHCT€HHBIX KyJIbTYypax MOTYT IPUMEHSATHCS COSAUHEHMSI
COTJIACHO M300PETEHHI0, KOTOPBIE YCTOWYMBBI K POCTOBBIM BEIECTBAM, KaK, HAIIPUMED,
24 D, nukamba, wid K repOunumaM, KOTOPbIe CHEPKHUBAIOT CYLIECTBEHHBIS
pacTUTeNbHBIE SH3UMBI Kak, Hampumep, aneroiakrat cuHrasza (ALS), EPSP cunTasa,
rmotamuH cuHTasza (I'C) nimm ruppoxkcupennnmupysar auokcurerasa (I'OII/L), nmm k

repOunymaM W3 TPYNIbl  CyidbpaHWI-MO4YeBHHBI, rHudocara, rrodocHHATa WU
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OEH30MJIOKCA30J1a U aHAJIOTUYHBIM aKTUBHBIM I[efICTBYIOH_[PIM BEICCTBAM HUJIU K JIFOOBIM

KOM6I/IHaI_II/IHM 3THUX ):[eI‘/'ICTBYIOH_II/IX BCIICCTB.

Ocobenno nIpeanoOvYTUTCIIbHO MOTYT OBITH TCIIOJIB30OBAHBI COCANHECHHA COIJIaCHO
M300pETeHNI0O B TPAHCT€HHBIX KYJBTYPHBIX PACTEHHAX, KOTOPbIE SIBILSIFOTCS
PEerHCTeHTHBIMH K KOMOHMHanuu riaudocatoB M ImoQOCHHATOB, IIH(POCATOB M
CyJIb(pOHUIMOYEBUHBI HIIH UMUIA30JMHOHOB. BecbMa mpeamnoyTuTessHO MOTyT OBITh
HCIIOJIb30BaHbl COEAMHEHHs COIJIACHO HM300pPETEHHI0 B TPAHCTEHHBIX KYJIBTYPHBIX

paCT€HUAX, KaK, HAIpUMEpP, KYKypy3a HIU COd C TOPrOBbIM Ha3BaHUEM HIIN

2

obosnauennem Optimum™ GAT™ (TonepantrocTs k rmudocary ALS).

ITpu npUMEHEHUN COTIIACHO M300PETEHHIO AKTUBHBIX JAEHCTBYIOLINX BEIIECTB B
TPAHCT€HHBIX KYJbTYPax PAOOM C HAONIOZAEMbIMU Pe3yJbTaTaMH MO OTHOIIEHHUIO K
BPEAHBIM PAaCTEHMsIM, B APYIHX KYJbTYPax 4acTO BO3HHUKAKOT PE3yJbTaThbl, KOTOPbIE
cneunUYHbl TSI JAHHBIX TPAHCTCHHBIX KYJbTYp, HAamnpuUMep, H3MEHEHHBbIH WIN
CHeLUaIbHO PACIIMPEHHBIA CHEKTP COPHSKOB, KOTOpPbIE MOTYT IOAABIATHCS,
U3MEHEHHOE PAaCXOAyeMOe KOJIMYECTBO, KOTOPOE€ MOXET OBIThb MHCIONB30BAHO JUIS
NPUMEHEHUs], MIPEANOYTUTENILHO XOPOIIasi COUeTaeMOCTh ¢ TepOUIIIaMH, K KOTOPhIM

TPAHCT€HHBIE KYJbTYPbl YCTOMUYUBDI, 4 TAK)KE BIIUSIHUE HA POCT U YPOXKal TPAHCT€HHBIX
KyJBTYD.

[TosTOMy MpeamMeTroM M300peTeHHs TakKe SBJISIETCS MPUMEHEHHE COeNMHEHHIA
dopmysl (I) cormacHo M300pETEHHIO B Ka4ueCTBe repOMLUIAOB it GOPHObI ¢ BPEIHBIMU

PaCcTCHUAMU B KYJIbTypax MOJE3HBIX paCTeHI/Iﬁ B TPAHCT'€HHBIX KYJIBTYPHBIX PACTCHUSAX.

CoenuHeHHs1 COTJIACHO HM300pPETEHHI0O MOTYT OBbITh HCIOJIb30BaHbBI B (hopme
MopomKa s BIPbICKUBAHUA, OMYJIBI'UMPYEMbIX KOHIECHTPATOB, pPaCTBOPOB JIA
OMNPBICKUBAHUSA, CPEACTB JIA PACIBbUICHUA WK T'PAHYJIATOB B BUIC O6H_Iel'IpI/IH$ITbIX
npenapaTtoB. 3amadeil M300peTEeHHs TO3TOMY TAaKXKe SIBIISIOTCS TepOUIUIHbIE U
PEryJIMPYIOLINe POCT PACTEHUH CPEACTBA, KOTOPBIE COAEPKAT COCAUHEHHS COTJIACHO

U300PETEHHIO.

CoenuHeHHs COIJIACHO HM300PETEHHIO MOTYT OBbITh  CHOPMYIHPOBAHBI
Pa3NUYHBIMU CTIOCOOAMH, B 3aBHCUMOCTH OT TOT0, KaKue OMOJIOrHYeCKHe 1/ U XUMHUKO-
¢usnueckne mnapameTpsl 3amaHbl. Hanpumep, NPUHUMAOT B pacdeT ClEAyIoIIne
BapUAHTBl  MpenapaTuBHbIX  GopM: MmOpowmwku g omnpbickuBaausg  (WP),

BOZIOpacTBOpUMBIe TMOPOIKH (SP), BOmopacTBOpUMBbIE KOHLIEHTPATHI, KOHLEHTPATHI,
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obpazyromue s3myiabscun (EC), smynbcun (EW), kak smynbcuu Tina "macyio B Boae" u
"Boma B Macye", pacTBOpPbI Ul OINpPBICKUBAHUS, KOHIEHTpathl cycrensuii (SC),
AMCTIEPTUPOBAHME B MACHSHOW WM BOAHOW (hase, pacTBOPBI MACIHSHBIX 3MYJIbCUH,
kancynbHble cycnensun (CS), cpeacrBo mma pacnbuienus (DP), mporpasureny,
IPaHyJATBl Ui pacceimanus MU oOpabotku mousbl, rpanyssatel (GR) B dopme
MHKPOTPaHyJI, TPAHYJISATHI U PACCENBAHUS, TPAHYJISITHI B 000JIOUKE U IPAHYJISATHI AJIS
abcopOumu, BogHO-nUcTieprupyembie rpanyisitel (WG), BOOOPACTBOPUMBIE TPAHYJISTHI
(SG), npenapatuHbie Gopmbl cBepxmanioro odobema (ULV), MUKpPOKANCyJibl U BOCKH.
OTU OTHEeNbHbIE THUIBI MPENapaTUBHBIX (HOPM, B MPHUHLUIE, SIBISIOTCS H3BECTHBIMH
CHEeLMAIMCTY U onucanbl, Hanpumep, B: Winnacker-Kiichler, "Chemische Technologie",
T. 7, m3narensctBo C. Hanser Verlag Mronxen, 4-oe m3a. 1986, Wade van Valkenburg,
"Pesticide Formulations", Marcel Dekker, N.Y., 1973, K. Martens, "Spray Drying"
Handbook, 3-oe u3n. 1979, G. Goodwin Ltd. JlongoH.

OTH OTHENbHBIE THIBI BCIIOMOTATENIbHBIX CPEACTB AJISl MPENapaTUuBHBIX (HopM,
KaK MHEPTHBIC BCIICCTBA, HABI:;I, pPaCcTBOPUTEIIM U APYTUC I[O6aBKI/I TAKXKE SABJIAKOTCA
W3BECTHBIMH U ONUcaHbl, Hanpumep, B: Watkins, "Handbook of Insecticide Dust Diluents
and Carriers", 2-oe usn., Darland Books, Caldwell N.J., H.v. Olphen, "Introduction to
Clay Colloid Chemistry", 2-oe u3zg., J. Wiley & Sons, N.Y., C. Marsden, "Solvents
Guide", 2-oe u3n., Interscience, N.Y. 1963, McCutcheon's "Detergents and Emulsifiers
Annual", MC Publ. Corp., Ridgewood N.J., Sisley and Wood, "Enuuknopedia of Surface
Active Agents", Chem. Publ. Co. Inc., N.Y. 1964, Schonfeldt, "Grenzflachenaktive
Athylenoxid-addukte", Wiss. Verlagsgesell., IlItyrrrapr 1976, Winnacker-Kiichler,
"Chemische Technologie", T. 7, usnarensctBo C. Hanser Verlag Mronxen, 4-oe u3m.

1986.

Ha ocHOBe 3TMX mpenapaTuBHbIX (OPM TakKKe MOTYT OBITh TOJYyYEHBI
KOMOWHAIIMY C APYTHMH JEHCTBYIOIIUMH BEIIECTBAMH, KaK, HAPHIMEP, HHCEK THLIHIAMH,
akapunuaaMy, repounmaaMu, (QyHrUOUZAMHU, a TakKe C 3aIUTHBIMH CPEICTBAMHU,
yIOOpEeHUs MU W/HITH PETYJIATOPAMU POCTA, HATIPUMED, B BHJIE TOTOBBIX MpPENapaTHBHBIX

(I)OpM HUJIN B BUAC CMCIIUBAHHNA B €EMKOCTH.

B kauectBe KOMOMHHUPYIOIIMX MAapTHEPOB JMJIsI COCOUHEHHH COTJIACHO
M300pETEHHIO B CMEIIAHHBIX MPenapaTHBHBIX (POpMax WM MPU CMEIINBAHUN B EMKOCTH
NPUMEHSIOT, HAIIPUMEp, U3BECTHBIE EHCTBYIOIINE BELECTBA, KOTOPbIE OCHOBBIBAKOTCS,

HarnpuMep, Ha MHTUOMPOBAaHUH, Harmpumep, (epMeHTa aleTONaKTAaTCHHTA3bl, SH3UMA
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anetuin-CoA-kapOoKCuasbl, LEUTFOJI030CHHTA3bl, SHOJMHUPYBAT IHMKUMAT-3-(ocdar-
CHHTa3bl, TJIOTAMHH-CHHTAa3bl, P-THAPOKCU(EHIINPYBAT-INOKCUTeHa3bl, (PUTOECH-
necatypasbl, ¢orocucrems! I, ¢orocucrems II, mporonoppupuHOreH-okCHuaasbl, Kak
omnucaHo, Haripumep, B Weed Research 26 (1986) 441-445 umu "The Pesticide Manual",
15-0e n3n., The British Crop Protection Council and the Royal Soc. of Chemistry, 2006
U yINOMsHYyTOH TaM juteparype. [lanee B kadecTBe NPUMEPOB HA3BaHbI H3BECTHBIE
repOULUIbl WM PEryJSITOPBl POCTa PACTEHUH, KOTOpPbIE MOXHO KOMOHHHPBATH C
COEMHEHUSIMH COTJIACHO M300pPETeHUIO, MPUYEeM 3TH JEHCTBYIOIIME BEINEeCTBA HIIU
yKa3aHbl 07 "00IMM Ha3BaHUEM" B aHIIMICKOM BapHAHTE COTJIACHO MeskIyHapOIHOM
opranuzaimu no crasaaptuzamu (MCO) nim nog XuMHYECKUM Ha3BaHUEM, WK HMEIOT
KONOBBI HOMep. [Ipu 5TOM MPHUCYTCTBYIOT BCe (POPMBI MPUMEHEHHsI, KaK, HAIPUMED,
KUCJIOTBI, COJIH, CIIOKHBIE 3(UPBL, a TAK)KE BCE H30MEPHBIE (POPMBI, KaK CTEPEOH30MEPHI

Y ONTHUYECKHUE U30MEPBI, TAKXKE AAKE €CIIN OHU SIBHO HE YKA3aHBL
[Tprumepamu TakUX repOULIUIHBIX TAPTHEPOB IS CMELIHBAHUS SIBJISFOTCS:

Aueroxyiop, amudropden, amudropdeH-HaTpuii, akyioHHDEH, amaAXIOP,

AJUTUOXJIOP, AJUTOKCUANM, aJUIOKCUIUM-HATPUH, aMeTpuH, aMUKapOa3oH, aMUI0XJIOP,

aMHI0CYIb(YPOH, 4-amMuHO-3-xJ10p0-6-(4-x710p0-2-PTOpO-3-MeTHNdeHnN)-5-
¢dToponupuanH-2-KapOOKCHITMK KHCJIOTA, AMMHOLIMKJIONUPATTMPAXJIOP,
AMHUHOLMKJIOTIUPAXJIOP-KaJIUH, AMHUHOLIMKJIOIIUPAXJIOP-METHII, AMHUHOIIHMPAIUL,

aMUTPOJ, CyibpamMaT aMMOHMsA, aHWIOPOC, acynaMm, aTpaswH, a3aJACHHUIVH,
asumcynbdypon, OeduyOyramun, OenazonuH, OeHa30MUH-OTWI, OeH(IypasuH,
Oendypecar,  OencynbpypoH, OeHcynbpypoH-MeTH,  OeHCyaua,  OEHTa30H,
Oenzobuiukion, OeHsodenan, OurmMkIONUpoH, OudeHokc, Ounmanadoc, OunmaHadoc-
HaTpwii, Oucnimpudak, oucnupudak-HaTpuii, Opomari, 6pomoOTHA, OpOMOGEHOKCHM,
OpoMOKCHHIIT, OPOMOKCHHUJI-OyTHUpPAT, -KAJTUH, -TeNTaHOaT U -OKTaHOAT, OYCOKCUHOH,
OyTaxyop, Oyradenammn, dyramudoc, Oyrenaxnop, Oyrpaaus, OyTpokcuanum, OyTHIIAT,
kadeHcTpon, KapOerammn,  KappeHTpasoH, KapPeHTPa3OH-3THI,  XJIOpaMOeH,
xjopOpomypoH, xyopdeHak, xjopdeHak-HaTpuid, xjopdeHnpon, XJIophIaypeHO,
XJIOPQIYPEHOJI-METUJI, XJIOPHIA30H, XJOPUMYPOH, XJIOPHUMYPOH-3THII, XJOPO(TaIUM,
XJIOPOTOAYPOH,  XJIOPTAI-AUMETHJ, XJIOPCYJAbQYPOH, LHMHUAOH, LMHHIOH-3THII,
LMHMETHJINH, LHUHOCYJIb(YPOH, Kiauudoc, KIeToauM, kioauHadon, kioguHagorn-
NPOMapruj, KJIOMAa3OH, KJIOMEIPOIl, KJIOMUPAIU/, KJIOPAHCYJIaM, KJIOPaHCYJIaM-MEeTHII,

KyMIUTYPOH, LIMaHAMUJ, [HAHA3WH, LUKJIOAT, HUKJIOMUPUMOPAT, LHUKIOCYIb(POMYpPOH,
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LUKJIOKCHIUM, wuranodomn, wrairodon-OyTmwi, nunpasud, 2,4-D, 2,4-D-Oyroru,
-OyTHJI, -AUMETUIAMMOHUMN, -AUOJAMHH, -3TWI, 2-3THITEKCHII, -U300YTHII, -U300KTHII,
-M30MPONUIAMMOHMH, -KaJIul, -TPUU30MPONAHOJAMMOHUN U -TposnamuH, 2.4-DB, 2.4-
DB-OyTui, -AMMeTHIAMMOHUMN, W300KTWJI, -KaJiud M -HATPHUH, JAUMypOH (IMMPOH),
JanaroH, Ja3oMeT, H-AekaHos, aecmenudam, netocun-nupasonar (DTP), nukamoa,
muknodenun,  2-(2,4-nuxnopodensun)-4,4-numeTii- 1,2-okca3zonuaud-3-od,  2-(2,5-
auxjopodensnn)-4,4-nuMeTi- 1,2-0KCa30auanH-3-0H, AWUXNOPnpon, IUXJIOpnporn-P,
nukjodon, aukiopon-meTusa, aukinodpon-P-merusn, mukiocynaaMm, nudeH30KBarT,
mudaydennkan, mudaydenzonmp, muduypenzonup-HaTpuii, nuMe(ypoH,
IVMeNuIepar, AUMETaxJop, MAUMETAMETPUH, JOUMETE€HaMHI, JUMeTeHaMuI-P,
OUMETPacyab(ypOH, TUHUTPAMUH, AUHOTEPO, TU(pEHAMU, TUKBAT, JUKBAT-THOPOMULI,
autronup, guypoH, DNOC, »suporan, EPTC, »scnpokapb, standuypanus,
3TaMeTCyIb(PypoH, 3TaMeTCyIb(ypOH-METHJ, 3THO3WH, 3TOdyMmecaT, STOKCHU(]EH,
3TOKCU(EH-3TUII, STOKCUCYIb(YPOH, 3ToOeH3ann, F-9600, F-5231, t.e. N-[2-xmop-4-
¢dTop-5-[4-(3-propnpomnun)-4,5-nurunpo-5-okco-1H-rerpazon-1-un]-penun|-
STaHCYJIb(OHAMHUI, F-7967, T.€. 3-[7-xnop-5-prop-2-(tpudropmernn)-1H-
6enznmunazon-4-uil-1-merun-6-(rpudpropmernn)nupumunni-2,4(1H,3H)-nuoH,
¢eHokcanpor, ¢dbenokcamnpon-P, (dbeHoKcanpon-3Tu, ¢denokcanpon-P->tun,
¢denokcacynboH, (eHKBUHOTPHOH, (¢eHTpusamun, Guammpon, ¢raammnpon-M-
usonponwi, ¢aamnpon-M-merun, duasacyiabdypon, ¢uopacynam, dayasudor,
dnyasudon-P, ¢payasudon-oyrun, dhayasudpon-P-Oyrun, dpaykapbdaszon, puykapOa3zoH-
HaTpul, ¢uyuerocynbdypoH, duyxaopaius, paydenauer, ¢paydenmnup, aydenmup-
stin,  GaymercynaMm,  (GIAYMUKIOpAK,  (IYMHKIOpPAK-IEHTWI,  (JIyMHOKCA3UH,
bayomerypoH, ¢uaypeHon, GaypeHON-OyTHI, -TUMETHJIAMMOHMH W -METHII,
¢dTopormukodeH, ¢dTopormukoden-aTu, ¢dnynponaHar, baynupcyasdypoH,
bnynupcynbdypor-MeTi-HaTpui,  GuypunoH, QuypoxnopunoH,  (aypokcunup,
baypokcunup-mentun, ¢GaypramoH, ¢uytnaner, ¢aytuaner-metw, ¢pomecades,
domecaden-natpuii, ¢opamcynbdypoH, ¢ocamuH, rarOdocuHAT, TIO(OCUHAT-
aMMOHHH, TimrodocuHar-P-HaTpuii, rmodocuHar-P-amMmMmonnii, rimrodocuHar-P-HaTpuii,
rimudocar, rigocaT-aMMOHHH, -HU30TPONIIAMMOHHH, - TUAMMOHHH, -
OUMETHJIAMMOHUMN, -Kajui, -HaTpuid u -Tpumesuym, H-9201, T.e. O-(2,4-numerni-6-
Hutrpodenmn)-O->tun-uzonponuwidochopamunornoar, ramaykcudeH, ramaykcuden-
METHII, TajiocadeH, rajgocyabpypoH, raocyabPpypoOH-MEeTUJI, FaTOKCHU( O, TaTOKCU(OTI-

P, ranokcudomn-aTokcudTHI,  rajokcudorn-P-aTokcudTHI,  rajJokcu]orn-MeTw,
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rajokcudon-P-mernn, rexcasunon, HW-02, te. 1-(numerokcudochopun)-atni-(2,4-
auxjoppeHoKch)aueraT, uMaszameTabeH3,  HMMasaMmeTa0eH3-MeTHJ,  HMa3aMOKC,
MMa3aMOKC-aMMOHUI, HMa3aluK, HMa3aniK-aMMOHHH, UWMasamup, HMa3arup-
M30MPONUIAMMOHMN, HMMAa3aKBHH, HMa3aKBUH-aMMOHMI, HMMAa3eTamup, WMas3eTarup-
UMMOHUI,  uMaszocynbQypoH,  wHAaHOGaH,  WHAa3udiaM,  HOOOCYJIb(YPOH,
HonocybQypoH-MeTHUII-HATPUH, MOKCHHWI, MOKCHHWI-OKTAHOAT, -KaJud WM HATPHIA,
undenkapOa3oH, H3OMPOTYPOH, H3O0YPOH, H30KcabeH, wu3okcadyTon, KapOyTHIIaT,
KUH-043, Te. 3-({[S-(mudTopmernn)-1-merun-3-(tpudpropmernn)- 1 H-nupazon-4-
wi|Metun j cynbdoHmn)-5,5-numernn-4, S-nurunpo-1,2-okcason, KETOCTIUPAIOKC,
nakroden, neHamwi, JuHypoH, MCPA, MCPA-OytoTwn, -AUMeTHJIaMMOHWM, -2-
STUJITEKCHUJI, ~-U30MPONMUIAMMOHNH, -Kanuil u -Harpuii, MCPB, MCPB-metun, -3Tun u -
HATPHIiA, MEKOIIPOII, MEKOTIPOTI-HATPUH, U -OyTOoTHI, Mekonpon-P, mexonpon-P-0ytoTun,
-TUMETUIIAMMOHHH, -2-3TUJIT€KCHIT 1 -KaJuii, MedeHarer, MepIyuanua, Me30CyIb(pypoH,
Me30CyJIbYPOH-METUJI, ME30TPHUOH, MeTaOeH3THa3ypoH, MeTaM, MeTaMudor,
METaMHUTPOH, MeTa3axJiop, MEeTa30CyIb(ypoH, MeTabeH3THa3yPOH,
METHOHPCYIbQYPOH,  METHO30JMH, METWJI  H30THOIMAHAT, MeTOOPOMYpOH,
METOJIaxJIop, S-MEeTOJIaxXJIop, METOCyJaM, METOKCYPOH, MeTpUOy3HuH, MeTCysb(ypoH,
MeTCyb(ypPOH-METHII, MOJIMHAT, MOHOJINHYPOH, MOHOCYJIb(YPOH,
MOHOCYJIbGYpoHOBBIH 3dup, MT-5950, Tt.e. N-[3-xmop-4-(1-merunmstumn)-pernn]-2-
metuianentaHamua, NGGC-011, nanponamuzn, NC-310, t.e. 4-(2,4-quxnopOensomn)-1-
METUJI-5-0€H3MIIOKCUMUPA30J, HeOypOH, HHUKOCYJNb(QYpPOH, HOHWJIOBAas KHCIOTa
(menmaproHoBasi KHCJIOTa), HOp(Iypa3oH, OJNIEMHOBAas KHCIOTa (SKHUPHAs KHUCJIOTA),
opbenkap0, opTocyibhamMypoH, OpU3AIUH, OKCATUAPTHII, OKCAIHa30n, OKcacynbypoH,
okcanukiomedon, okcudropden, mapakpar, TapakBaT AWXJOpHH, medyJar,
NeHIUMETAJIMH, TIEHOKCCYJIaM,  MEHTAaxJIOp(EHOJN, MEHTOKCA30H, MEeTOKCaMHI,
MHHEpaJlbHOEe Macio, (Qermenudam, NHUKIOpaM, NUKOIMHA(GEH, MTUHOKCAJCH,
nunepodoc, MpeTUIaxjiop, MPUMUCYIbGYPOH, MPUMUCYIb(YPOH-METHI, MPOIHAMUH,
npoOKCHANM, MPOMETOH, MPOMETPHH, MPONAxXJop, MPOMAHII, Mponaksu3ador,
nponasuH, mnpodaM, MPOMHU30XJIOP, MPONOKCHKAPOA30H, MPOMOKCHKApOa3OH-HATPHS,
NPONMUPUCYJIbOYPOH, MPOMHU3AMHJ, TPOCYIbPokapd, MNPOCYIbPYPOH, MHUPAKIOHWUIL,
nmupadnyden, nupadpaypeH-3TwI, nUPAcyIbPOTON, NHPA3OIHHAT (MHUPA30JIaT),
TUPa30CyIbPyPOH, MHUPa30CyIbPypOH-3THIL, npasokcudes, nupudamOeHs,
nupubaMOeH3-N30MPONIII, MUPUOaMOeH3-IPONII, TUPUOAMOEH30KCUM, MUPHOYTHUKAPO,

nupupadon,  nupuar, OUpUPTATUA,  NUPUMUHOOAK,  NUPUMHUHOOAK-METWUI,
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NUPUMHCYJIb(aH, MUPUTHOOAK, MUPUTHOOAK-HATPHUH, THPOKCACYIB(POH, MUPOKCCYIIaM,
KBHUHKJIOPAK, KBUHMEPaK, KBUHOKJIAMHH, KBH3aJ10(]oI1, KBU3aa0(Oomn-3THI, KBU3aJI0(or-
P, xBuzanodon-P-stun, xBusanmodomn-P-tegypun, pumcyiasdypon, caduaydenamm,
CETOKCUANM, CHUAYPOH, CHMasuH, cuMmeTpuH, SL-261, CyJKOTpHOH, CyJIb(pEHTPa3OH,
cynbdomerypoH, cynbpomerypoH-meTui, cynbpocynbdypon, SYN-523, SYP-249, T.e.
1-3TOKCH-3-MeTHII- 1 -0KCOOY T-3-eH-2-1i-5-[ 2-xop-4-(TpudTopMmeTni)peHoKkcH |-2-

Hurpobenszoar, SYP-300, t.e. 1-[7-¢pTop-3-0kco-4-(npon-2-un-1-un)-3,4-nuruapo-2H-
1,4-6eH30KCca3uH-6-11]-3-TpOnII-2-THOKCOMMUIa3omuanH-4,5-nuoH, 2,3,6-TBA, TCA
(TpudropykcycHas kucnora), TCA-Hatpuii, TeOyTUYpPOH, TePYPHUITPUOH, TEMOOTPHOH,
TenpaJoKCuanM, Tepbaumi, TepOykapd, TepOymeroH, TepOyTuIa3uH, TepOyTpUH,
TEHWIXJIOP, THA30MUp, THEHKApOa3oH, THEHKapOa3oH-MeTw1, TH(DEHCYIb(YpPOH,
Tu(deHCyTbQypoH-MeTH), THOOeHKapd, TuadeHauus, TOJMHPAaT, TOMPAME3OH,
TPAJKOKCUIUM, TpuadaMoH, TpH-aUIaT, TpUacyib(PpypoH, Tpuasudnam, TpuOEHYpPOH,
TpUOEHYPOH-METHI, TPUKJIONHNP, TPUETA3UH, TpuIOKCHCYITB(YPOH,
TpuIOKCUCYTBPYPOH-HATPHIH, TpUQITy TUMOKCA3HH, Tpud Iy pauH,
TpudnyycynbypoH, TpudaycynbhypoH-METHI, TPUTOCYIb(PYPOH, CyIb(aT MOUEBHHBI,
BepHouAT, XDE-848, ZJ-0862 T.e. 3,4-guxnop-N-{2-[(4,6-1MMEeTOKCUTUPUMUINH-2-

WUT)OKCH |OCH3MI } aHUJIMH, a TaKXKe CIeIYIOIINe COeNMHEHNS:

o)
\—Co,Et

IIpumepaMu BO3MOKHBIX NApPTHEPOB AJIs1 CMELIMBAHUSA ISl PETYJISITOPOB POCTA

PaCTEHUI SIBJIAIOTCS:

Ammben3onsap,  auuOEH30JAP-S-METHI,  5-aMUHOJIEBYJIMHOBAasl  KHCIOTA,
AHIUMUAON, O-OCH3MIIAMHHONYPUH, OpacCHHONHI, KATeXWH, XJIOPMEKBAT XJIOPH,

KJIONPON, LMKIAHWIUA, 3-(LIHMKJIONpOr-1-eHIT)IpONMOHOBAasT KUCJIOTa, IaMHUHO3HL,
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7a30MeT,  H-IeKaHOJ,  JAWKEryJlaK, JAWKeryJak-HaTpWi, SHAOTAN,  JSHIOTAJ-
nukanuid, -quHaTpuii, 1 MOHO(N,N-IuMeTHIaNKuIaMMOHII), 3TedoH, (uymMerpainH,
baypenon, ¢ayperon-Oyrun, (aypnpumunon, dopxnopdenypoH, rudOepemHOBast
kucnora, uHabendun, wuupon-3-ykcycHas kuciora (IAA), 4-unnon-3-unmacnsHas
KUCJIOTA, W3OMPOTHONAH, MNpOOeHa30), >KACMOHOBAs KHUCJOTA, METWIOBBIN 3¢up
JKACMOHOBOM  KHMCJIOTBI, = MQJEWHOBBI  TUApA3u], MENuKBaT  xJjopupn,  1-
metwinukionpones, 2-(1-nadprtun)aueramun, 1-HaQTHIYKCyCHAs — KUCNOTa,  2-
Ha(TUIIOKCUYKCYCHAs KHUCJIOTA, HUTPO(EHONATHAS CMECD, 4-oxco-4[(2-
(beHIIITUIT)aMUHO |MaCIIsIHAsT KUCJIOTA, MakyIo0yTpas3od, nojaunamua N-peHundraneBoi
KUCJIOTBI, TPOTEKCAJUOH, TPOreKCaTIUOH-KaJblUH, MPOTUAPOSICMOH, CaJTHIIUIIOBAS
KUCJIOTA, CTPUTOJNAKTOH, TEKHA3€H, THAWA3yPOH, TPHUAKOHTAHOJ, TPHHEKCAIMaK,

TPUHEKCAMAK-3TUII, TCUTOAE], YHUKOHA30JI, YHUKOHA30J1-P.

3amuTHBIE CPENCTBa, KOTOPbIE MOKHO TMPUMEHSITh B KOMOWHAIIMU C
coequHeHusimu  popmynbl (I) cormacHo W300peTeHHI0 U, MpH HEOOXOAUMOCTH, B
KOMOWHALINY C IPYTUMH JEeHCTBYIOIUMH BEIIECTBAMHU, KaK, HAIPUMED, MHCEKTULIUIAMH,
akapununamu, repOunuaamu, (yHTUIUAAMUA KaK OIMUCAHO BBIIIE, MPEATIOYTHTEIIHLHO

BBIOpPAHHBIMHU U3 TPYIIIbL, COCTOSIIIEH U3:

S1)  Coenunenus popmyinsl (S1)

O

(RaDs

MMPpUYIEM CUMBOJIBI U HHACKCHI UMEIOT CIICAYIOIINEC 3HAYCHUSA
nA  O3Ha4aeT HatypanbHOe yucio O - 5, npennouturensHo O - 3;

Ra! osmauwaer ramoren, (Ci-Cas)ankun, (Ci-Cs)ankokcu, nutpo wumu (Ci-

C4)ramoanmkmr,

Wa o3Hauaer HE3aMEILEeHHBII 15805 3aMELLECHHBIN JVBAJICHTHBIN
reTEPOLMKINYECKUN OCTAaTOK M3 TPYIIbl YACTUYHO HEHACBILIEHHBIX WJIU
apOMaTUYECKUX TE€TEPOLUKIIOB C MATHIO KOJbLAMHU C 1 - 3 KOJbLIEBBIMU
rerepoaromMamu u3 rpynmnel N u O, npudem, Mo MEeHbIIEH Mepe, oauH N-
atoM u He Oonee omgHoro O-aromMa TPHUCYTCTBYIOT B  KOJBIIE,

TPEeANOYTUTENLHO OCTATOK M3 rpymibl (Wal) - (Wa')
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\N/N\ \)N/Nj/ -~ /N\ ~(CH2)ma
_ _ /
] 5)T7/ =N {0
A R 6 RA6 RA7 A
(W, (W,2) (W,3) (W,4)

ma o3Havaer O wm 1;

Ra? osmawaer ORaA’, SRa® mwm NRA’RaA* wim  HacelmeHHBI —wWin
HEHACBIIEHHbIN 3-6-4JIEeHHBII MeTePOLUKI C, IO MEHbLIEH Mepe, OJHUM
aromoM N u cozpepxaumuil 10 3 reTepoaToMOB, NPEANOYTUTENIBHO U3
rpyrmbl O 1 S, KOTOPBIN CBs3aH C MOMOILIBI0 N-aToMa ¢ KapOOHHMIBHON
rpymmoii B (S1) u sBnsieTcs HE3aMEIEHHBIM HITH 3aMELIeH OCTATKAMU H3
rpymmbl  (Ci-Ca)ankuna, (Ci-Cs)ankokcu wiam, TpU  HEOOXOIUMOCTH,
3aMmeliieH (QEHUIOM, MPEATNOYTUTENIBLHO 03HAUaeT ocTaTok popmyibl OR A,

NHR 4* umu N(CH3),, ocobenno npeanoututensHo Gpopmyas OR A%

RA® o3Hauaer BOJIOPOJ WJIM HE3aMEIIEeHHBIH MM 3aMeIIeHHbIN an(aTHIeCKuii

yTJIEBOJOPOAHBIA OCTATOK, MpeanouTutesibHo ¢ 1 - 18 C-aromamuy;

Ra* osmauaer Bomopon, (Ci-Ce)anxun, (C1-Co)ankokcu UM 3aMeIleHHbIH Uiu

He3aMeIleHHbIN QeHmT;

RA> osmauaer H, (Ci-Cs)ankun, (Ci-Cs)ramoankun, (Ci-Ca)ankoxcu(Ci-
Cs)anxun, nuano umt COORA’, rne Ra’ o3nauaer somopon, (C1-Cs)ankun,
(C1-Cg)ranoankun, (C1-Csankokcu-(C1-Ca)ankmn, (C1-Cs)ruapOoKCHaNKIIL,

(C3-Cr2)umkmnoankui vu Tpu-(C1-Cs)-ankuni-Cumm,

Ra% Ra’, Ra® osmauwator mmum oramusel or Bomopona, (Ci-Cs)amkuna,
(Ci-Cy)ranoankuna, (C3-Ci2)uukioankuia WIA 3aMEIEHHOTO WM
He3aMelleHHOTo (GeHmna,;

MPEANIOYTUTECIIBHO!

a)  COeAMHEHUs THUMa IUXJIOpPEeHMIIHPa30IuH-3-KapOOHOBOH KUCIOTHI (S17),
MPEANOYTUTENILHO TaKue coennHeHus, kak 1-(2,4-nuxnopdenin)-5-(3TokcukapOoHm )-5-
METHJI-2-TINPA30JINH-3 -KapOOHOBOM KUCJIOTBI, STUJIOBBIN s¢up 1-(2,4-
nrxJiop¢eH )-5-(3TOKCUKapOOHIIT )-5-MeTHIT-2-NTPa30JIHH-3-KapOOHOBOH KHCIOThI (S1-1)

("mMedeHnmup-auaTIIT"), ¥ POICTBEHHBIE COENMHEHHSI, KOTOpbIe onrcaHbl B WO-A-91/07874;
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b) mpomsBomHble  auxnopbeHunmupazonkapboHoBoit  kmcaorel - (S1P°),
MPEINOYTUTENIbHO TaKUe COSAMHEHMs, Kak 3THiIoBbIA 3dup 1-(2,4-muxnopdenun)-5-
METUINHPa3on-3-kapooHoBoit  kuciotel  (S1-2),  ostunoBei  sdpup  1-(2,4-
auxJopQeHu)-5-n30nponuinupason-3-kapooHoBoi kucaotel (S1-3), aTunoBslil 3¢up
1-(2,4-nuxnopdennn)-5-(1, 1 -aumernia->Tun)nupaszon-3-kapooHoBoit kucnotsl (S1-4) u

POACTBEHHbBIE COeqMHEeHNs1, KoTopble onucanbl B EP-A-333131 u EP-A-269806;

c) npomsBomHble 1,5-nudenunnupason-3-kapOboHoBoit  kuchaoTel  (S1°),
MPEINOYTUTENIbHO TaKue COENMHEHMs, Kak 3THIOBbIA 3dup 1-(2,4-muxnopdenun)-S-
¢dermnmmpaszon-3-kapOonoBoi kuciotsl (S1-5), metunoseiii 3¢up 1-(2-xnopdenmn)-5-
bernnmmpaszon-3-kapOoHOBOH KHCIOTH (S1-6) M pONCTBEHHbIE COSNUHEHHS], KOTOPBIE

onucaHsl, Hanpumep, B EP-A-268554;

d)  coemuHeHHs THIA TPHA30MKAapOOHOBOIH KuCIOTH! (S19), MpennouTHTENLHO
TaKue COENUHEHHs, Kak (PeHXJIopa3oi(-3TUIOBbIA 3¢up), T.€. >THiIoBbIH 3¢up 1-(2,4-
nuxjiopdenmn)-S-tpuxiaopmeruii-(1H)-1,2,4-rpuaszon-3-kapboHoBoii kuciaotel (S1-7), u

POIICTBEHHBIE COENMHEHMSI, KOTOpbIe onucanbl B EP-A-174562 u EP-A-346620;

€)  COeAMHEHHs THma S-OeH3Ws- WIN S-(eHNN-2-N30KCa30I1H-3-KapOOHOBOH
KUCJIOTBI, Wiu  5,5-mudeHunn-2-u30Kca3onnH-3-kapooHoBoit  kucaotel  (S1°),
NPEANOYTUTENBHO  TaKU€  COEAUHEHHS, Kak  3TUJOBBIM  3dup 5-(2,4-
AUXJIOPOEH3MIT)-2-U30KCA30JIMH-3-KapOOHOBOW KHCIOTHI (S1-8) mimu 5TrnoBbIid 3¢pup 5-
dennn-2-n3okca3zonuH-3-kapOooHoBol kuciotel (S1-9) M pOACTBEHHBIE COETMHEHMUS,
kotopble ommcaHbl B WO-A-91/08202, wnu 5,5-nudenni-2-u3okca3onuH-kapOoHOBas
kuciora (S1-10) wmm stunosbii 3¢up S,5-nudpeHnn-2-u30Kca3oanH-3-KapOOHOBOH
kuciotsl (S1-11) ("msokcapuden-stun") wim -H-npormmwioBeid 3¢up (S1-12) wnm
STHIOBBIN 3¢up 5-(4-propdhenmn)-5-pennn-2-u3okcazonnH-3-kapOOHOBOH KHUCIIOTHI

(S1-13), kak onuckiBaeT nmaTeHTHas 3asiBka WO-A-95/07897.

S2) mnpousBoaHbIe XHHONMHA (HOpMyJTBI (S2)

7
S (Rg" e
N
o ¢ (S2)
2
oAl

MpUYEM CUMBOJIBI U UTHACKCHI UMEKOT CIICAYIOIINE 3HAUYCHUS

Rg! osnauaer ranoren, (C1-Cs)ankumn, (C1-Cs)ankokcu, Hutpo umu (Ci-Ca)ranoankur,
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N O3HA4aeT HatypanbHOE Yucio O - 5, npennouturensHo O - 3;
Rg? oznauaer ORg’, SRp® wiau NRg*Rg* nnu HaceimenHsIi

UM HEHACBIIEHHbIA 3-O-4IeHHBIM IEeTEPOLUKI C, 110 MEHbLIEH Mepe, OJHUM
aromoM N U cozepskaiiuii 70 3 reTepoaToMoOB, MPENNoOYTHTENbHO U3 rpynnbsl O u S,
KOTOPBIH CBSI3aH C MOMOLIBI0 N-aToMa ¢ KapOOHMJIBHOHN rpymnmnoi B (S2) u siBisieTcs
HEe3aMEeLIeHHbIM K 3aMelneH ocraTkamu u3 rpymmbl (C1-Cq)ankuna, (C1-Cs)ankokcu
WM TPH HEOOXOOUMOCTH, 3aMelleH (eHHJIOM, MPENNOYTHTEIBHO O3HAYaeT OCTATOK

dopmynsr ORg?, NHRg* umu N(CH3)2, ocobeHHo npenouTureasHo Gpopmyiisl ORg?

Rg® osmauaer BOJIOPOJI UJIH He3aMEeIleHHbIH WJTH 3aMeIleHHbIN anudaTndecKuii

YTJIEBOJOPOAHBIA OCTATOK, MpeanodTuTesibHo ¢ 1 - 18 C-aromamu;

Re' osmauaer Bomopon, (Ci1-Ce)ankun, (C1-Co)anKoKCH HIH 3aMEIIEeHHbIH Hn

He3aMeIIeHHbIN (eHmT;

T osnawaer (C1 wm Cp)-anKaHIUUIBHYIO L€Mb, KOTOpas SIBJSIETCS
HE3aMELIeHHON Wi MOXeT ObITh 3amerneHa ogHuUM il 1ByMs (C1-C4)ankunbHbIMU

ocratkamu Wi [(C1-Cs)-ankokcu|-kapOoHUIIOM,;
NPEANOYTUTCIIBHO!

a)  COeNWHEHUST  TUMA  -XMHOJIMHOKCHUYKCYCHOM kuciaotel  (S29),
NPEATIOYTUTENBHO
(1-mMeTunrexcuaoBeIN )3 up (5-x710p-8-X MTHOTMHOKCH )yKCY CHON KUCJIOTBI
("xknmoxBuHTOCET-MeKCUI") (S2-1),
(1,3-numetrnn-0yT-1-unossiii)aup (5-X510p-8-X UHOJMHOKCH )YKCYCHOM KUCIIOTHI (S2-2),
4-annuoKCH-0y THIIOBBIH 3(up (5-XJI0p-8-XUHOIMHOKCH )yKCYCHON KUCITOTHI (S2-3),
1-ammunokcu-nporn-2-uinoBeiid 3¢up (5-XI0p-8-XMHOTUHOKCH)YKCYCHON KUCIOTHI (S2-4),
STHIIOBBIH 3¢up (5-XI10P-8-XUHOIMHOKCH ))yKCYCHON KUCITOTHI (S2-5),
METUJIOBBIH 3up (5-XJI0p-8-XMHOIMHOKCH)YKCYCHOH KHCIOTHI (S2-6),
aNAIOBBIH 3 up (5-XI0P-8-XMHOIMHOKCH)YKCYCHON KUCIOTHI (S2-7),
2-(2-mponUINIEH-UMUHOKCH )-1-3THIOBBI  3hup  (5-XJ10p-8-XUHOIMHOKCH)yKCYCHOM
kucinotsl  (S2-8), 2-okco-mporn-1-mnoBsiii  3¢up (5-XI0p-8-XHMHOIMHOKCH)YKCYCHON
KucaoThl (S2-9) W pOACTBEHHBIE COEAMHEHUs, Kak omnucanHbie B EP-A-86 750,
EP-A-94 349 u EP-A-191 736 wmm EP-A-0 492 366, a Ttaxxke (5-xmop-8-
XUHOJIMHOKCH)YKCyCcHast kucnota (S2-10), ee ruzppatbl U CONM, HApUMep, UX COJHU

JINTHUSL, HATPUA, KaJIWs, KaJIbIWsl, Mardus, aJJlOMUHUA, KEJIC3d, aAMMOHUA, YETBEPTUIHOI'O
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aMMOHUSI, CyIb(poHUs, uiu conu pocdonus, koropele onucansl B WO-A-2002/34048,

b) coenunenus Tuma (5-XJIOp-8-XMHOMMHOKCH)MATOHOBOH KucHoThl (S2°),
NPEANOYTUTENIbHO  TakKWe  COCAMHEHHUs, Kak  JAudTUIOBbIM  3¢pup  (5-xjop-
8-X THOJIMHOKCH )MaJIOHOBOH KHUCJIOTBI, TAAJUTUIIOBBII a¢up (5-xnop-
8-X MTHOJIMHOKCH )MaJIOHOBOH KHUCJIOTBI, METHUJI-3TUJIOBBII a¢up (5-xnop-
8-X MTHOJIMHOKCH )MaJIOHOBOM KHCJIOTBI U POACTBEHHBIE COEAMHEHHSI, KOTOPbIE OMUCAHBI B

EP-A-0 582 198.

S3) Coenunenus popmyisl (S3)

(S3)

] p

MPUYEM CUMBOJIBI U UHACKCHI UMEHOT CIICAYIOIIHUEC 3HAUYCHUA !

Rc!' osmawaer (C1-Ciankun, (Ci-Ca)ramoankun, (Cr-Cs)ankxenun, (Ca-

Cq)ranoankenmn, (C3-C7)UUKITIOANKII, TPEATOYTHTEILHO TUXJIOPMETHIT,

Rc?, R¢? paBubl unu omiuynbl ot Bogopoaa, (Ci-Cs)ankuna, (C2-Cs)ankenuna,
(C2-Cy)ankunmna, (C1-Cs)ramoankuna, (Cz-Cs)ranoankenuna, (C1-Cq)ankunkapbamons-
(Ci1-Cy)ankuma,  (Cy-Cs)ankenunkapOamomn-(Ci-Cq)ankumna,  (C1-Cy)ankoxcu-(Ci-
Cy)ankuna, nquokconanun-(Ci-Cs)ankuna, Tasonuna, Gypunia, Gypuiankuia, THEHUIA,
MUNepHANIA, 3aMEeLIeHHOTO MM He3amemleHHoro (enmna, mm Re? m R¢® Bmecre
o0pasyroT  3aMEIEHHOE  HMJIM  HE3aMEIIEHHOE  IETEPOLMKIMYECKOE  KOJbIIO,
npeaAnoYTUTEIIBHO OKCa30JIMANHOBOE, THA30JIUIHUHOBOC, MUTNICPUIUHOBOE,

MOpP(OIMHOBOE, FeKCAaruAPONUPUMIINHOBOE HIITH OEH30KCa3MHOBOE KOJIBIIO;,
IPEANOYTUTENBHO:

AEHCTBYIOIIHIE BELIECTBA THUIA TUXJIOPALIETAMHIOB, KOTOPBIE YACTO UCTIOIB3YIOT
B KQ4eCTBE 3AIMUTHBIX CPEICTB B MPEABCBXOIOBBIN MEPHOA (3ALIUTHBIC CPEACTBA, AJIS
NPUMEHEHHUS B TI0YBE), KaK, HAIpUMep,
"maxnopmuna” (N,N-guammmn-2,2-quxnopaneramun) (S3-1),
"R-29148" (3-muxnopauerni-2,2,5-rpumeTii- 1,3-okcazonuans) ¢pupmer Stauffer (S3-2),
"R-28725" (3-nuxnopauerun-2,2,-numeTni-1,3-okcazonunud) ¢upmer Stauffer (S3-3),
"Genokcakop" (4-guxnopauerui-3,4-guruapo-3-merun-2H-1,4-0en3okcasun) (S3-4),

"PPG-1292"  (N-ammn-N-[(1,3-auokconan-2-ni)-MeThi|-auxuopaneraMun)  Gpupmsl
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PPG Industries (S3-5),

"DKA-24" (N-amnmun-N-[(anauiaMuHOKapOOHMIT)METHIT | -AuxjIopaueTaMun)  Gupmsl
Sagro-Chem (S3-6),

"AD-67" unmu "MON 4660" (3-guxinopauerni-1-okca-3-a3a-criupo[4,5]nexkan) ¢pupmsl
Nitrokemia i Monsanto (S3-7),

"TI-35" (1-muxnopauerun-asenan) pupmbl TRI-Chemical RT (S3-8),

"nukyoHoH" (muimkioHoH) win "BAS145138" unu "LAB145138" (S3-9),
((RS)-1-muxnopauerui-3,3,8a-TpuMeruinepruaponuppono| 1,2-a]nupuMuauH-6-oH)
¢upmbr BASF,

"pypunazon" wmmm "MON  13900"  ((RS)-3-nuxnopanerun-S-(2-pypun)-2,2-

aumetuiiokcazonmuaus) (S3-10), a Takske ux (R)-m3omep (S3-11).

S4)  N-auuncynasdporamunsl Gopmysis (S4) u ux comu
(Rp*)mp
Ry’ —
A |
\ | / N (S4)

D

(Rp?hnp :
rae CUMBOJIbI U UHACKCHI UMCIOT CJICAYIOIINE 3HAUCHUA !
Ap o3Hagaer SO2-NRD3-CO unu CO-NRD3-S0O2
Xp o3Havyaer CH unmu N;

Rp' o3nauaer CO-NRp’Rp® unu NHCO-Rp’;

Rp? osmauaer ranoreH, (Ci-Cs)ramoankun, (Ci-Cs)ramoankoxcu, uurpo, (Ci-
Cy)ankun, (Ci-Cs)ankokcu, (Ci-Ci)ankuncynabdponmn, (Ci1-Cs)aqkoKkCHKapOOHWIT WU

(C1-Cs)ankunkapOoHHMI,
Rp’ osmauaer Bopopox, (C1-Ca)amxun, (C2-Ca)ankenun umu (Ca-Ca)ankuHur,

Rp* osmawaer ramoren, Hutpo, (Ci-Cs)ankun,  (C1-Cs)ramoankur,
(Ci-Cyyramoankokcu, (C3-Ce)umknoankun, ¢enmn, (Ci-Cq)ankokcen, mmano, (Ci-
Cs)ankunTho, (C1-Cy)anxuncynbpuaun, (C1-Cy)amkuncyabhoHm, (C1-

Cas)ankokcukapoonun mwm (C1-Cy)ankuiakapOoHmMIT,

Rp’ osnauaer Bomopon, (Ci-Ce)amxun, (C3-Ce)uuknoankun, (Ca-Ce)ankeHusn,

(C2-Co)ankunmin, (Cs-Ce)uukioankeHwt, GpeHmt umm 3- - O-4IeHHBIH TeTepOLUKIIIIL,
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comeprKaliii vp rerepoatome W3 TPYMIbI a30Ta, KUCIOPOAAa M CEpbl, MPUUEM CEeMb
Ha3BaHHbBIX MOCJICAHUMU OCTATKOB 3aMCIICHBI VD 3aMCCTUTECIISIMA U3 TPYIIIIbI TaJIOr€Ha,
(C1-Ce¢)ankokcwy, (C1-Ce)ranoankokcu, (C1-Cy)ankuncyabpuHmna, (Ci-
Cy)ankuncynbdponnna,  (C3-Ce)umknoankuna,  (Ci1-Cs)ankokcuxkapbonuna,  (Ci-
Cs)ankunkapOonuna u peHuIa 1 B ciiydae HUKInIeckux octatkoB Takxke (C1-Cs) amkun

1 (C1-C4)ranoanku siBjsiioTCS 3aMeIEeHHbIMH,

Rp® osmauaer somopon, (Ci1-Ce)ankun, (C2-Co)ankenun umu (C-Ce)ankunm,
MpUYIEM TPU HaA3BAHHBIX IMOCICAHUMHU OCTaTKa 3aMCHICHbI VD OCTaTKaMU U3 T'PYIIIIbI

rajoreHa, ruapokcu, (Ci1-Cq)ankuna, (C1-Cs)ankokcu u (C1-Ca)ankuiaruo, wim

Rp’uRp®  BMecTe ¢ NpUCYTCTBYIOIIMM aTOMOM  a30Ta  OOpa3ylOT

HI/IppOHHHHHHHbeIfI J50)051 HI/IHepPII[PIHI/IJIbeIfI OCTaToOK;

Rp’ mnpencrasmser  coboii  Bomopon,  (Ci-Cs)ankumamuno,  au-(Ci-
Cy)ankunamuno, (Ci-Ce)ankun, (Cs-Ce)unknoankun, mnpuyueM 2 TOCIEOHHX OCTaTKa
3aMeleHbl  vp 3amectutessiMu w3 rpynmnbl - rajmoreHa, (Ci-Cs)ankokcu, (Ci-
Co)ranoankokcu u (Ci-Ci)aqkunTno W B ClAy4ae IUKIMYECKHX OCTATKOB TaKiKe

3amerneHsbl (C1-Cy)ankmnom u (C1-Cs)ranoankuiom,
np o3Havaer 0, 1 unu 2;
mp o3Havaer | unm 2,
vp osHavaer O, 1, 2 unu 3;

U3  HUX  [PEANOYTUTENIbHBIMH  SIBJSIIOTCS — CO€OUHEeHHMs  TUma  N-
anuicynbGOHAMUIOB, Hampumep, Huwkechenyromeini dopmynsr  (S4?%), koropbie

u3BeCTHBI, Hanpumep, u3 WO-A-97/45016

0 oJNe ‘
L §—N— oo
- a
R’ | 1 (S4%)
o H O H
rae ’

Rp’ osnauaer (Ci-Co)amkun, (C3-Ce)lIUKIOANKHI, TpUYeM 2 HA3BAHHBIX
MOCJETHUMU OCTaTKa 3aMelleHbl VD 3aMeCcTHTeNssMu W3 rpymmbl rajorena, (Ci-
Ca)ankokcn, (C1-Ce)ramoanmkokcu u (C1-C4)aJKuiITHO U B CITydae MUKIMYECKUX OCTATKOB

takoke 3amerneHHbl (C1-Cq)ankun u (C1-Cy)ranoankur,



49

Rp* osmauaer ranoren, (C1-Cs)anxun, (C1-Cs)ankoxcu, CFs.
mp o3Hayaer 1 unm 2;

vp o3Havaer 0, 1, 2 unu 3;

a TaKxe

Amuzbl  anuuICysib(paMOMIOEH30MHOW — KUCJIOTBI, HANpuUMep,  Clenyrolei

dopmye (S4°), koTopbie, HampumMep, n3BecTHL 13 WO-A-99/16744,

| P 0
N 7 \ | ﬁ / (R.Y
H S—N @ PP (s4b)
o O H —

Hanpumep, Takue, rae

Rp’ = muxnonporun u (Rp) = 2-OMe ("uunpocyabdamuasr”, S4-1),
Rp’ = nuxnonponun u (Rp*) = 5-C1-2-OMe (S4-2),

Rp’ = stunt u (Rp?) = 2-OMe (S4-3),

Rp’ = muxnonporui u (Rp?) = 5-C1-2-OMe (S4-4), u

Rp’ = stun u (Rp*) = 2-OMe (S4-5),

a TaKKe

coenviHeHus1 THna N-auuicynbpamoundeHuamoueBuHbl  Gopmynbl  (S4c),

KOTOpBIe, HanpuMep, u3BectHsl U3 EP-A-365484

RDB\ 0 O O (R4

|| I D /mD

N N S—N c
/ | <:> N < i (S4°)
Ry H O H

D
rae

Rp* uRp’  Hesasucumo apyr ot gapyra sogopon, (Ci-Cs)amkum, (Cs-

Cg)umknoankun, (C3-Ce)ankenun, (C3-Cs)ankunun,
Rp* osmauaer ranoren, (C1-Cs)anxun, (C1-Cs)ankoxcu, CFs.
mp o3Hayaer | unm 2;

HaTnpuMep,
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1-[4-(N-2-meTokcubeH3zomncyabhpamont)peHm |-3-MeTHIMOUEBUHA,
1-[4-(N-2-meTokcuben3omicynbdamonn)hennn|-3,3-IMMeTUIIMOYEBHHA,

1-[4-(N-4,5-numeTunoensounsncynbpamoni)peHnn|-3-MeTUIMOYEBUHA,
a TaKxKe

N-tenuncynsponunrepedranamuasl  popmyasl (S49), koropbie, Hampumep,

m3sectHbl 3 CN 101838227

N
Z
A

(S49)

Ir—=
o=

HampuMep, TaKue, rie
Rp* osmauaer ranoren, (C1-Cs)anxun, (C1-Cs)ankoxcu, CFs.
mp o3Hayaer | unm 2;

Rp’ osmauaer Bomopon, (Ci-Ce)anmxun, (C3-Ce)uuknoankun, (Ca-Ce)ankeHurn,

(C2-Ce)ankxunumin, (Cs-Ce)UHUKITOATKSHUIT.

S5) neicTByrOIIME BEIECTBA U3 KJIACCA THAPOKCH-APOMATHIECKUX COSAMHEHHI
Y apOMaTHYECKU-ATU(PATUIECKUX MTPOU3BOIHBIX KapOOHOBOH KUCIOTHI (S5), Hanpumep,
>THNOBbIH  3up  3,4,5-TpuaneTokcMOeH30HHON  KUCIOTBL,  3,5-IUMETOKCH-4-
TUAPOKCUOEH30MHAs KHCJIOTA, 3,5-muruapokcuOeH30MHas KHUCJIOTA, 4-
TUAPOKCUCATIMIMIOBAS KHUCIOTA, 4-(QTOPCATUIMIOBAS KUCIIOTA, 2-THIPOKCUKOPUYHAS
KUCJIOTA, 2,4-TUXJIOPKOPUYHAs KUCIIOTA, KOTOpble onucanbl B WO-A-2004/084631, WO-

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

S6) neicTByOIME BEIeCTBA U3 Kiacca 1,2-TUruapoXUHOKCATNH-2-0HOB (SO6),

Harpumep,
1-metun-3-(2-tuernn)- 1, 2-qTuruApOX ”HOKCAIUH-2-0H, 1-metun-3-(2-tuennn)-1,2-
AUTUAPOXUHOKCATUH-2-THOH, 1-(2-amurO3TMN)-3-(2-THEHMN)- 1, 2-TUTHApPO-

XUHOKCAJIUH-2-OH-ruApoxyopun, 1-(2-metuncynbhoHnIaMuHosTHI)-3-(2-TueHnn)-1,2-

OUTHAPO-X HHOKCAJIMH-2-0H, KOTOpbIie onmucansl B WO-A-2005/112630.
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S7) Coenunenus popmyiinl (S7), kotopbie orucanbl B WO-A-1998/38856

e

(

)nE1

IO—0 —O

(S7)
(ReMhe (Re2), s

rae CUMBOJIbI U UHACKCHI UMCIOT CICAYHOIUE 3HAUCHUA !

Re!, Rg? o3HauaoT HesaBucumo apyr oT apyra rajores, (Ci-Cs)amkun, (Ci-

Ca)ankokew, (C1-Cyramoankmn, (C1-Csankunamuno, mu-(Ci1-Cq)ankuinaMuHO, HUTPO,
Ag  osnagaer COORE’® umu COSRg*

Re’, Re' HesaBucumo apyr ot apyra osnauaroT somopon, (Ci-Ca)amxum, (Ca-
Co)ankennn, (C»-Cs)amkunmn, nuanoaiskui, (Ci-Cy)ramoankwn, (eHms, HUTPODEHWU,
OeH3WII, TaJTO0eH3WJI, MUPUIUHUIATKII U ATKUJIAMMOHUH,

ng'  osnagaer O umu 1

ng’, ng’ HE3aBUCHMO JPYT OT Apyra o3HayaroT 0, 1 uim 2,

MNPEANOYTUTCIIBHO!

IU(pEHUIMETOKCUYKCYCHAsT KUCIIOTA,

STHJIOBBIN 3¢Up AUPEHUIMETOKCUYKCYCHONW KHUCIIOTHI,

METUJIOBBIH 3 up nuderunmerokcuykcycHoi kuciotel (Per. Ne CAS 41858-19-
9) (S7-1).

S8) Coenunenus popmyiibl (S8), koTopbie onucanbl B W0O-A-98/27049

(Re"). e O (S8)

rac

Xr o3Hauaetr CH umu N,

ng  ecnu Xg=N, o3HavaeT 1enoe yucao ot 0 104, u
ecmu Xr=CH, o3nadaer uenoe uncio ot 0 10 5,

Rr' osmauaer ranoren, (Ci-Cs)ankumn, (C1-Cs)ranoankun, (Ci-Cs)ankoxcu, (Ci-
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Cy)ranoankokcu, Hutpo, (Ci-Cyankuntno, (Ci-Cy)-anxwmicynsponmr,  (Ci-
Ca)ankokcukapOOHUII, P HEOOXOUMOCTH, 3aMELEHHBINH (PeHIII, TPU HEOOXOTUMOCTH,

3aMeIIeHHbIN (PEeHOKCH,
R¢*  osnauaer Bogopon umu (C1-Ca)amkumn,

RF®  osnauaer Bomopon, (Ci-Cs)ankun, (Ca-Ca)ankenun, (C2-Cs)anKuHumi, uam
apui, TpUYeM KaXIbli M3 MpeaBapUTENbHO Ha3BaHHBIX (C-ComepiKalluX OCTAaTKOB
ABJIACTCA HE3aMEICHHBIM WJIM 3aMCIICH OAHHUM WJIM HECKOJBKHM, MPEATIOYTUTEIIBHO -
A0 TPEX OAMHAKOBBIMHU WIIH PA3JIMYHBIMU OCTaTKaMH U3 I'PYIIIIBI, COCTOHH_Ieﬁ U3 rajJjorcHa

U aJIKOKCH; UJTU UX COJIH,
NPEANOYTUTEIIBHO COCAUHECHUS, TAC
Xr  osHagaer CH,
ng  o3Ha4aer nejoe gucyo 0 - 2,

Rr'  osmauaer ranoren, (C1-Cs)ankumn, (C1-Cas)ramoankusn, (Ci-Cs)ankoxeu, (Ci-

C4)ranoankokcH,
R¢? osHauaer Bogopon unu (C1-Ca)ankun,

RF’ osmauaer sonopon, (Ci-Cs)ankun, (C2-Cs)ankenun, (Cz2-Ca)ankunun, umm
apwii, TpUYeM KaXKIbIi W3 MpeJBapUTENbHO Ha3BaHHBIX C-ComepiKalMXx OCTaTKOB
SIBJISIETCS. HE3aMELLCHHBIM MJIH 3aMELIeH OJHUM UJIM HECKOJIbKUM, MPENNOYTHUTEIbHO -
10 TPeX OIMHAKOBBIMH HJTH PA3JIMYHBIMUA OCTATKAMH U3 TPYIIIIbI, COCTOSIIEH 13 rajoreHa

U AJIKOKCH,
WJTA UX COJIH.

S9) neiicTByromue BemecTBa U3 kiacca  3-(S-terpasommikapOoHMIT)-2-
XUHOJIOHOB (S9), Hanpumep,

1,2-ngurnapo-4-runpokcu-1-3tun-3-(5-rerpasonunkapOonun)-2-xunonon  (Per.
Ne CAS 219479-18-2), 1,2-guruapo-4-rugpokcu- 1 -merun-3-(5-rerpa3onmi-kapOoHun)-
2-xunosoH (Per. Ne CAS 95855-00-8), koroprie onucansl B WO-A-1999/000020.

S10) coemunenus popmynsl (S10a) nmu (S10b),

koTopsie onrcanbl B W0O-A-2007/023719 u WO-A-2007/023764
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0]
O ZG_RG3
a
1 2
(RG )nG S/N YG_ RG (RG1)nG |C|) |C|) )
N S—N—/—Y=R
G O // H G G
0 0
(810%) (S10P)

rac

Rg! osmauaer ranoren, (C1-Cs)ankun, Metokcu, HUTpo, uano, CF3, OCF3
Y6, ZG He3aBUCUMO APYT OT Apyra o3HadaroT O unu S,

ng  oO3Ha4aer uenoe yucio 0 - 4,

Rs? osmauwaer (Ci1-Cie)ankun, (Ca-Ceo)ankenun, (C3-Ce)lIUKIOANKHI, apui;

OeH3MUJI, TaJJOreHOEH3 1,
R’ osmauaer Bogopon unu (C1-Ce)amku.

S11) pmelicTByrOIIHE BEIIECTBA THUIA OKCUUMHUHO-coenuHeHui (S11), xoTopwie
UCTIONIb3YIOT B KadyeCcTBE IPOTPABOYHBIX CPENCTB M CEMsH, Kak, HaIlpHuMep,
" "

OKCaOEeTPHHMUI ((Z)-1,3-nuoxconan-2-UIMeTOKCUNMUHO((PEHNIT )alle TOHUTPIII)
(S11-1), xOTOpPBIH UCMIONB3YIOT B KAUECTBE 3AIMUTHOTO CPEACTBA I IPOTPABKU CEMSTH

IJIA TIpoca OT l'IOBpe)KZ[eHI/II\/'I, BBI3BAHHDBIX METOJIAXJIOPOM,

"pnykcodpenum" (1-(4-xnopdenmn)-2,2,2-tpudrop-1-stanon-O-(1,3-
OUOKCOJIaH-2-UIMeTHI)-0KCHM) (S11-2), KOTOPBIi UCMONB3YIOT B Ka4€CTBE 3aLIUTHOTO
CpeacTBa sl TPOTPABKH CEMsH JUIsl T[poca OT TMOBPEXKISHHH, BBI3BAHHBIX

METOJaxJIOpOM, U

"muomerpurmn'  wim  "CGA-43089"  ((Z)-umanomeroxkcuumuHO((eHwm)-
aneroHutpui) (S11-3), KOTOPBIN HCHOJIB3YIOT B KAa4eCTBE 3AIIUTHOTO CPENCTBA s

MIPOTPABKU CEMsIH AJI MPOCa OT MOBPEXKICHUM, BBI3BAHHBIX METOJIAXJIOPOM.

S12) neiicTByromue BellecTBa M3 Kilacca M30THOXpOMaHOHOB (S12), kak,
Hanpumep, MeTui-[(3-okco-1H-2-6en3ornonupan-4(3H)-unnnex)merokcu|anerar (Per.

Ne CAS 205121-04-6) (S12-1) u poncreennblie coenuaenus u3 WO-A-1998/13361.

S13) oxHo mim Oonee coequHeHui u3 rpymnmsl (S13):

"Hapramuk anruppun" (anrugpun  1,8-HadTaTMHIMKAPOOHOBOW  KHUCJIOTHI)



54

(S13-1), KOTOpPBIH HCIIONB3YIOT B KAUECTBE 3AIMUTHOTO CPEIACTBA ISl IPOTPABKU CEMSTH

KYKYPY3bl OT MOBPEXI€HUH, BbI3BAHHBIX THOKapOaMaTHBIMU repOnLHUIaMy,

"penknopum" (4,6-nuxnop-2-pernnnupumunuH) (S13-2), KOTOPBI UCIIONB3YIOT

B KQ4YE€CTBE 3aIlUTHOrO CPpE€ACTBA OT NIPETUJIAXJIOPA B TIOCEAHHOM PUCE,

"¢nypaszon” (6ensmn-2-xnop-4-rpudropmerui- 1,3-Tuazomn-S-kapOokcunar)
(S13-3), KOTOpPBIN UCMONB3YIOT B KAUYECTBE 3AIUTHOIO CPENCTBA ISl TPOTPABKU CEMSTH

AJiA Ipoca OT HOBpe)I(I[eHI/Ifl, BBI3BAHHBIX aJIaXJIOPOM U METOJIAXJIOPOM,

"CL 304415" (Per. No CAS 31541-57-8)
(4-xapbokcu-3,4-nurunpo-2H-1-6en3zonupan-4-ykcycHass  kuciora) (S13-4)
¢upmbr American Cyanamid, KOTOpPbIH HCMOJB3YIOT B KAYECTBE 3aIUTHOTO CPEACTBA

AJI KYKYPY3bI OT HOBpe}KI[eHI/II\/'I, BbI3BAHHBIX UMHJAa30JIMHOHAMU,

"MG 191" (Per. Ne CAS 96420-72-3) (2-guxnopmeTui-2-MeTui- 1,3-1uoKcoan)
(S13-5) ¢pupmer Nitrokemia, KOTOPBIH UCTIONB3YIOT B KAYECTBE 3AIIUTHOTO CPEACTBA AJIS
KYKYpY3bl,

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

(2-mpornienun 1-oxca-4-azacninpo[4.5]nexan-4-kapodoauruoar) (S13-6) ¢upmer

Nitrokemia,
"mucynsporon" (0,0-gustun S-2-3runtuostuiadocdopauruoar) (S13-7),
"muvTonatr” (O,0-gmtun-O-penundocdoporuoar) (S13-8),
"medenat" (4-xnopdenmn-mernkapdbamar) (S13-9).

S14) neiicTByrOIME BELIECTBA, KOTOPbIE HAPSIAY C repOMLMIHBIM IEHCTTBUEM
NPOTUB BPEAHBIX PpACTEHUIl TakXKe OKa3bIBAIOT 3alUTHOE JeHCTBHE Ha Takue
KYJIbTYpHBIE PAaCT€HUs, KaK PUC, KaK, HalpuMep,

"mumenunepar”  wmm "MY-93"  (S-1-merun-1-peHmmTUa-nunepuanH-1-
KapOOTHOAT), KOTOPBIN SIBJISIETCS 3AIIUTHBIM CPEACTBOM JJIsl pUCa OT MOBPEKICHUH,

BBI3BAHHBIX Fep6I/IL[I/II[OM MOJIMHATOM,

"maumypor" wmmm "SK 23" (1-(1-metnin-1-¢peHmnyTin)-3-p-TonuiI-MOYeBHHA),
KOTOPBII SIBIISIETCS 3aLIUTHBIM CPEICTBOM JISI PHCAa OT NOBPEKACHWH, BBI3BAHHBIX

repOUIMIOM HMa30CyTIbQYPOHOM,
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"kymugypor" = "JC-940"  (3-(2-xnopdenunmermn)-1-(1-merun-1-pennn-
sTHN)MoueBHuHa, cM. JP-A-60087254), KOTOpBIH SABISETCS 3AIMUTHBIM CPEACTBOM IS

puca ot HOBpG)K)leHI/II‘/'I, BbI3BAHHBIX HEKOTOPbIMU Fep6I/ILII/II[aMI/I,

"merokcudpenon” wumm "NK 049" (3,3“-pumeruin-4-merokcu-6eH30(eHOR),
KOTOPBIH SIBJISIETCS 3AIUTHBIM CPENCTBOM Uil PUCA OT MOBPEXKIEHHH, BBI3BAHHBIX

HEKOTOPBIMHU repOULIHIaMH,

"CSB" (1-6pom-4-(xnopmetuiicynbdonma)oenson) pupmel Kumiai, (Per. Ne CAS
54091-06-4), KOTOpBIA SIBJISETCS 3AIMUTHBIM CPEICTBOM Il PUCAa OT MOBPEKICHUH,

BBI3BAHHBIX HEKOTOPBIMHU repOUIIHIAMH.
S15) Coenunenust popmynsl (S15) mnm ux TayToMepsl

koTopsie onrcanbl B W0O-A-2008/131861 u WO-A-2008/131860

0
2 4
| |, (S15)
1 R,
R, N~ ~0
H )

rae
Ru' osnauaer (C1-Co)ranoankuabHblil OCTATOK, U
Ry’ 03HauaeT BOJOPON MU TajlOTeH, U

Ry’, Ry mesaBucumo npyr or apyra osnauatror somopoxn, (Ci1-Cie)ankun, (Ca-

Cie)ankenmn umn (C2-Ci6)amKuHmI,

Mpu4ieEM Ka)KI[beI U3 TPEX HA3BAaHHBIX TIIOCJICAHUMHU OCTATKOB SBJIACTCA
HEC3aMCINCHHBIM HUJIU MOXKET 6bITb 3aMeEleH OJHUM WU 60.]'[66 OCTaTKaMu U3 TI'PYIIIbI
rajoreHa, ruapokcu, nuaHo, (Ci1-Cs)ankokcu, (Ci1-Cs)ranoankokcu, (Ci1-Cs)ankuntuo,
(C1-Cy)anxunaMuHoO, u[(C1-C4)ankun]-aMHuHO, [(C1-Cs)ankokcu]-kapOonmna,
[(C1-Cs)ranocankokcu]-kapOoHuma, (C5-Co)uukmoankma, KOTOPBIA  SIBJISIETCS
HE3aMCIICHHbIM WJIM 3aMCIICHHBIM, q)eHI/IJ'Ia, KOTOprfI ABJIACTCA HE3AMCLICHHBIM WJIN

3aMCIICHHBIM, U T€CTCPOLUKIINIIA, KOTOprfI ABJIACTCA HE3aMCIIICHHBIM WJIHN 3aMECIIICHHBIM,

i (C3-Ce)umknoankm, (Cs-Ce)mknoankenm, (C3-Ce)IUKIOANKIII, KOTOPBIH
Ha CTOPOHE KOJbl[a KOHIAEHCHPYETCS ONHUM 4-O-ujIeHHBIM HACBIIIEHHBIM WJIN

HEHACBILIEHHBIM KapOOIMKINYeCKUM KOJbIIOM, UITH (C4-Ce )IIMKIIOATKEHIIT, KOTOPBIN Ha
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CTOPOHE KOJbLIA KOHJACHCUPYETCS OAHUM 4-0-4JI€HHbIM HACBIIIEHHBIM  WJIU

HEHACBIIICHHBIM Kap6OI_[I/IK.]'II/ILIeCKI/IM KOJIBIIOM,

npu4ieMm Ka)K}:[bIﬁ n 4 HA3BAHHBIX ITOCJIICAHHUMU OCTATKOB  SABJIACTCA
HE3aMELICHHbIM MJIH MOXeT ObIThb 3aMelIeH OJHUM WM OoJiee OCTaTKaMH M3 TPYIIIbI
rajorena, ruapokcu, uuaHo, (Ci-Csankuna, (Ci-Cs)ramoankuna, (Ci1-Cs)amkoxcw,
(Ci-Cyyranoankokcu, (Ci-Csankunaruo, (Ci1-Cq)ankunamuno, au[(Ci-Cs)ankui]-aMuHO,
[(C1-Cs)ankokcu]-kapoonmuna, [(C1-Cs)ranoankokcu]-kapoonuna, (C3-Ce)umkinoankuna,
KOTOprﬁ ABJIACTCA HE3aMCLICHHBIM WJIH 3aMCIICHHBIM, q)eHI/IJ'Ia, KOTOprﬁ ABJIACTCA
HE3aMCIIICHHbBIM NIn 3aMCIICHHBIM, u réTCpPoOLUKIINIIA, KOTOprﬁ ABJISICTCS

HE3aMCIICHHBIM HJIU 3aMCIICHHBIM,
O3Ha4YacT UJIn

Ry’ osmauwaer (Ci-Cs)-anxokcu, (Cz-Ca)ankenunokcu, (Ci-Ce)adKUHIIOKCH

i (C»-Cs)ranoankokcu, u
Ry' osmauaer somopon unu (C1-Ca)-ankun, uiu

Ry’ u Ry BMecTe ¢ Hanpsmyro coenrHeHHbIM N-aTOMOM O3HayaeT 4-8-ueHHoe
reTepPOLIKINYECKOe KOJbLIO, KOTOPOe Hapsaay ¢ N-aTOMOM TakKe MOXET COIepIKaThb
APYTHe KOJIbLIEBbIE T€TE€POATOMbI, MPEANOYTHTENIBHO 10 2 JPYruxX KOJBLEBBIX
rerepoaromoB u3 rpynmel N, O u S, 1 KoTOpOe ABIAETCS He3aMELEHHBIM TN 3aMeIeHO
OnHUM MK Oojiee OCTaTKaMU W3 Tpymmbl rajoreHa, uuano, HUTpo, (Ci-Cs)amkum,

(C1-Cy)ranoankuna, (C1-Ca)ankokcu, (C1-Cs)ranoankokcu u (C1-C4)amkunTro.

S16) nmelicTByroIIMe BEIIECTBA, KOTOpPbIE MPEUMYLIECTBEHHO MHCIIONb3YIOT B
Ka4eCcTBe repOMLMIOB, OAHAKO KOTOPbIE TAK)KE OKA3bIBAIOT 3AIUTHOE NEHCTBUE Ha
KYJIbTYPHBIE PAaCTEHHUsI, HATIPUMep,

(2,4-nmuxnopdeHoKCH ))yKeycHast kuciota (2,4-D),

(4-xn0p(PEeHOKCH)YKCYCHAsT KUCIIOTA,

(R,S)-2-(4-x10p-0-TOTHIIOKCH )TPONMHOHOBAST KUCIIOTA (MEKOIIPOI),

4-(2,4-nuxnoppeHokcu)macisHas kuciora (2,4-DB),

(4-xnop-o-Tonunokcu)ykcycHast kuciora (MCPA),

4-(4-x710P-0-TONMIIOKCH )MACIISTHASL KUCIIOTA,

4-(4-xnoppeHOKCH )MACIITHASL KUCIIOTA,

3,6-nuxJI0p-2-MeTOKCUOEeH30MHas KUCIoTa (Iukamoa),

1-(3ToKCHKapOOHMIT)ITUI-3,6-TUXJIOP-2-METOKCHOEH30aT (JIAKTHIUXIIOP-3THII).
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OcoOeHHO  MPennouTHTEIbHBIMH  3aIIUTHBIMH  CPEICTBAMH  SIBJISFOTCS:
Me(eHUp-ANSTIWI, LHUNPOCYIbpamMuy, H30KCAAU(PEeH-ITII, KIOKBUHTOCET-MEKCHII,

OEHOKCaKOp U JUXJIOPMUI.

IlopomkamMu  1yii  pacHbUIEHUs  SABJSIFOTCSL  IpenapaThl,  PaBHOMEPHO
JMCIIEpPTUpyeMble B BOJIE, KOTOpPble Hapsily C AEHCTBYIOLIUM BEIIECTBOM, KpPOMe
paz0aBuTeNs WM MHEPTHOTO BELIECTBA, TAKXKe coaepskar eme [TABbI HeMOHHOTO W/ HiH
WOHHOTO BHJa (CMAauMBaTENH, AMCIEPraTopbl), HAMPUMEpP, MOJHOKCUITUIMPOBAHHBIC
ANKUIPEHOIBI, MOJTMOKCOTHITUPOBAHHBIE anugaTuuecKkue CIIUPTBHI,
NOJIMOKCATHIIMPOBAHHbIE  amu(aTHYECKHe  aMHHBL,  HOJHIIIUKOIbI(UPCYIbhaThI
YKHPHOTO CITUPTA, AIKAHCYTb(OHATHI, ATKHIOCH30JICYIb(POHATHI, TUTHUHCY JIb()OKUCIBIHA
Hatpuii, 2,2' nuHadTHIMETaH-0,0%-nuCyIb(pOKUCIBIA HAaTpuil, AUOyTHIHADTAIUH
CyAb(OKHUCITBII HATPUH WM TaKXKe OJICOJIMETUIITAYPUHKUCHBIA HATPHIL. s
W3rOTOBJICHUSI TOPOINKOB JUII PACHbUICHUs TepOMLMIHBIE AEHCTBYIOIIHE BEIIECTBA
TOHKO M3MEJbYAIOT, HAPUMEP, HA TAKOM OOBIMHOM OOOPYAOBAaHUH, KaK MOJIOTKOBAs
OpoOmiKa, BO3AYXOAYBHAs M BO3AYXOCTPYHHAsh MeJbHHIA W Cpa3y WIH TIOTOM

CMELINBAIOT CO BCIIOMOTATENIbHBIMU CPEACTBAMH ISl IPETIapaTUBHBIX (POPM.

OMynprupyemMble KOHLIEHTPAThl TOJYYAlOT IPU PACTBOPEHUH OWOJIOTHYECKU
AaKTUBHOTO BEILIECTBA B OPraHMYECKOM pacTBOPHUTENE, Hampumep, OyTaHOIe,
LIUKJIOTEKCAHOHE, nuMeTUI(popMaMuzae, KCWIONE WINM TakKe B BBICOKOKHITSLIUX
ApOMAaTUYECKUX COEJUHEHUSAX WM YIJIEBOAOPOAAX, WJIM CMECAX OpPraHMYecKOro
pPacTBOpUTENST C HCIOJIb30BAHHEM OAHOrO WM Heckonbkux ITAB monHOro w/mmm
HEHOHHOTO BUJa (3MyJIbraTopoB). B kauecTBe SMyJbraTopoB, HApUMEp, MOTYT OBITh
UCIIONIb30BAHBI:  KaJbLUEBBIE  CONM  AIKWIApWICyJIb(pokucnors, kak  Ca-
I0AeunIOeH30ICYIb(POHAT WIIM HEMOHHBIC SMYJIbIaTOPBI, KaK MOJUTIHKOJIEBBIH 3PUp
YKUPHOU KUCJIOTBI, AJIKHJIAPUIIITOIUTITHKOJIEBBIN 3(hUp, MOTUTIHKOIEBBIH 3(Up KUPHOTO
CIHPTA, TPOAYKTHI KOHIEHCALUU TMPOMUICHOKCHIA-3THICHOKCHIA, AJKHINOIAGUD,
copOUTaHOBBIA 3(PUp, Kak, HAMPUMEP, COPOUTAHOBBIA 3PUP KUPHOW KHUCIOTHI HIIH
MIOJIMOKCITHIICHCOPOUTAHOBBIN 3(Hp, KaK, HAPUMED, IMOJTUOKCHITHIEHCOPOUTAHOBBIN

3¢ up KUPHOU KUCIIOTHI.

CpeI[CTBa AJIs1 ONBbUICHUS MOJIYHAOT TP U3MEJIBYCHUN OHMOJIOTMYECKH aKTUBHOIO
BEIIECTBA C TAKMUMHU TOHKO U3MEJIBYCHHBIMU TBEPAbIMU BEIICCTBAMU, KaK, HAIIPpUMED,
TaJIbK, TaKUMH MNPUPOAHBIMU TJIIMHAMH, KAK KAOJHH, OEHTOHHUT U HI/IpO(bI/IJ'IJ'II/IT, NI

JAUATOMOBAas 3CMIJIA.
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CycrnieH3MOHHBIE KOHLIEHTPATbl MOTYT MUMETh BOJIHYIO I MACISIHYK) OCHOBY.
OHu MOryT OBITH TOJIyYEHBI, HANPUMEp, MPU BIAKHOM H3MENIbYCHHH C ITOMOLIBIO
CTaHIAPTHBIX OMCEPHBIX MEJNBHHUI, MpPH HeoOxomumocTH, ¢ nodasneHuem [IAB, xak,

HarpuMmep, yke ObLJIO HA3BaHO B IPYTUX THIAX MPEnapaTHBHbBIX GopM.

OMynbcuM, Hampumep, sMmyibcun Tuna "macio B Boae" (EW), moryr ObiTh
NOJIy4eHbl C TOMOINBI0 MEINAJOK, KOJUIOMIHBIX MEJbHULl H/WIH CTATHYECKHX
CMeCUTeNel NIpPH HCHOJBb30BAHUU BOJHBIX OPraHMYECKUX pACTBOPUTENEH W, NpU
HeoOxomumocTH, ITAB, kak, Hampumep, yxe ObLIO Ha3BaHO B JPYyrUX THUIAX

npenapaTHBHBIX (HOPM.

I'panynsitel MOTYyT  TPOW3BOAUTHCS  IMYyTEM  PACHbUICHHUS  aKTUBHOTO
NEMCTBYIONIEr0 BelIeCTBA HA TPAaHYJIMPOBAHHBIE WHEPTHBIE aAACOPOEHTHI WU
HAHECEHHEM KOHLICHTPATa AKTHUBHBIX JEHCTBYIOUIUX BEIIECTB MPH MOMOIIHN CBSA3YIOIINX
BEIIECTB, HAMPUMEP, MOJHUBUHIJIOBOTO CIHUPTA, HATPHS MOJTHAKPUIOBON KHUCJIOTHI WU
TaK)k€ MHHEPAJIbHBIX MaceJl, Ha I[IOBEPXHOCTb TAKOTO HATOJHUTENS, KaK TECOK,
KAOJMHUT WJIM TPAHYJMPOBAHHBIA HHEPTHBIH MaTepuay. Takke IUisi HU3rOTOBJICHUS
TPaHYJSITOB JJisi yIOOpeHUH Hajuiexaliue JeHCTBYIOIHE BeUlecTBa APOOST OOBIYHBIM

crocoOOM, TpH XKeJTAHUU B CMECH C YAOOPEHUAMH.

BopHo-nucneprupyembsle TpaHyJsATbl MPOU3BOMATCS KakK MPABUIIO OOBIYHBIMH
criocobamMu, TAKMMHU KaK PAaCHbUIMTENIbHAS CYIIKA, MPAHYJUPOBAHUE B KHITALIEM CIIOE,
IPaHyJIMPOBAHUE JUCKOBBIM TIPAaHYJSATOPOM, CMEIIMBAHUE B BBICOKOCKOPOCTHOM

MHKCepe-TPaHyJATOPe U SKCTPY3Hs Oe3 TBEpAOro HHEPTHOTO BEIECTBA.

JUis osTy4ueHust TPaHYJIATOB ¢ MOMOIIBIO JUCKOBOTO IPAHYJISITOPA, FPAHYJISITOB,
TMIOJTyYEHHBIX B MCEBIOOKIKEHHOM CJIOE, B 3KCTPYyIEpe U MPU PACIBUINTEIBHOMN CYIIKE
cM. Hampumep, criocod B "Spray-Drying Handbook" 3-oe uzn. 1979, G. Goodwin Ltd.,
Jlonpon, J.E. Browning, "Agglomeration", Chemical and Engineering 1967, ctp. 147 u
1p., "Perry's Chemical Engineer's Handbook", 5-oe u31., McGraw-Hill, Heto-Hopk 1973,
ctp. 8-57.

Jpyrue noapoOHOCTH O penapaTHBHBIX (opMax CPeACTB 3aIUTHI PACTEHHH CM.
Hanpumep, G.C. Klingman, "Weed Control as a Science", John Wiley and Sons, Inc,,
Hero-Hopk, 1961, ctp. 81-96 u J.D. Freyer, S.A. Evans, "Weed Control Handbook", 5-
oe m3x., Blackwell Scientific Publications, Oxchopn, 1968, ctp. 101-103.
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ArpoxumHyecKkue IpernepaTuBHble (GopMbl coxepkar, kKak mpasuio, 0.1 -
99 mac.%, ocobenHo 0.1 - 95 mac.%, coenuHeHus: coracHo n3o00pereHnto. B mopormkax
11 ONBUTMBAHUS KOHLIEHTpaLUs AeMCTBYIOIIErO BEIEeCTBA COCTaBIAET, Hanpumep, 10 -
90 mac.% octatka k 100 mMac.% 13 OOBIMHBIX KOMIIOHEHTOB MpernepaTuBHOM Gopmbl. B
SMYJIIUPYEMbIX KOHLIEHTPAaTaX KOHLIEHTpauus OHUOJOTMYECKH AKTHBHOTO BEINECTBA
MO>KET COCTaBJATh mpumMepHo 1 - 90, npeanoururensHo 5 - 80 mac.%. IlbueBuaHBIE
npenepatuBHble (Qopmbl comepxkar 1 - 30 wmac% JAEWCTBYIOLIErO BELIECTBA,
MPEANOYTUTENBHO, 0 MeHbLIIeH Mepe, 5 - 20 Mac.% NelicTBYIOIIero BellecTBa, pacTBOPhI
I pacchimanus coziepskat, npumepHo 0.05 - 80, mpeamouturensHo 2 - 50 mac.%
JEeMCTBYIOLIEro BELIECTBa. B BonmomucneprupyeMmbIx TpaHyJsTax —CoOJAEp>KaHue
AKTUBHOTO KOMIIOHEHTa YaCTUYHO 3aBHCUT OT TOrO, MPHUCYTCTBYET AeHCTBYIOLIee
COEIMHEHHE B JKUIKOM WJIHM TBEPJOM BUAE U KaKHe IPaHyJUpPYIOLIe BCIIOMOraTeabHble
BEIIleCTBA, HAMOJHUTENN, U T.JI. UCMIONB3YIOT. B nucneprupyembix B BOAE IpaHyssATax
coneprkaHue JAEUCTBYIOLIErO BEIIECTBA COCTaByseT, Hampumep, 1 - 95 wac.%,

npeanoututensHo 10 - 80 mac.%.

Hapsiny ¢ 5TumM Ha3BaHHBIE COEIMHEHUS AKTUBHBIX IEHCTBYIOIIMNX BEIIECTB, MPU
HEOOXOIMMOCTH, cozmepxKar OOBIUHBIE CXBaThIBAIOLIHE, CMa4yHUBaIOIIUE,
TUCTIEPTUPYIOLINE, 3MYJbIUPYIOUINE, MPOHUKAIOIINE, KOHCEPBUPYIOIINE BEIECTBA,
BELIECTBA, 3AINUILIAIOINE OT MOpO3a U PACTBOPUTENH, HAIOJIHUTENH, HOCUTEH,
KpPacUTENH, MEHOTraCUTENH, TOPMO3HbIE UCTIAPUTENN U AHTUTPAHCIIUPAHTHI U CPENCTBA,

BJIMSIOINNE HA YPOBEeHb pPH U BA3KOCTB.

Ha ocHOBe »3TuX mpemnapaTuBHbIX (POPM TakKe MOTYT OBITb TMOJyYEHBI
KOMOWHALIMK C JAPYTMMHU MECTHLUAHO NEHCTBYIOIIMMHU BEIIECTBAMH, KaK, HAIpHMED,
WHCEKTULIU/IAMH, aKapuIHuaaMu, repoununamu, GpyHrumuaaMuy, a Takxke ¢ 3alUTHBIMA
cpeacTBamMu, yIOOpPEHHSAMH /WM PEryJiTOpaMH POCTa, HAIpPUMeEp, B BUJE T'OTOBBIX

npenapaTHBHBIX (POPM HIIH B BUIE CMEIINBAHHS B €eMKOCTH.

JUisi MpUMEHEeHHsI PUCYTCTBYIOIINE B OOBIMHOM BUAE NpEnepaTHBHON (HOPMBI
pa30aBISIFOT OOBIYHBIM CITOCOOOM C BOJOW, HAampuUMep, B BUAE IOPOIIKOB JJIS
pacnbUIEHUs], SMyJIbIUPYEMbIX KOHLIEHTPATOB, AUCIEPCUN M AUCHEPTUPYEMBIX B BOAE
rpanyssaToB. IlbuleBUAHBIE TpenepaTHBHbIE (OPMBI, IMOYBEHHBIE TPAHYJATHI HIIN
TPAHYJIATBL, & TAK)KE PACTOBPBI AJISI PACHBUICHUS Iepen NMPHMEHEHHeM OOBIMHO He

pa30aBIIAIOT IPYTUMH HHEPTHBIMU BEIECTBAMU.
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IIpu BO3AEMCTBUN BHEIIHUX YCIOBHUM, TAKUX KaK TEMIIEPATypa, BIAKHOCTb, BU
NPUMEHSIEMOTr0 repOuLuaa, T.A. He0OXOIMMble HOPMbI HOPMBI coenHeHnH Gpopmysl (1)
MeHstoTcsA. OHU MOTYT KoJIe0aThCs B ITpeienax oNpeaeseHHbIX IpaHul], Harpumep, 0,001
- 1,0 xr/ra nnu OoJblee KOJMYECTBO AKTHBHOT'O BEIECTBA, OHAKO MPEANOYTUTEIbHBIM

siBiisiercst 0,005 - 750 r/ra.

Hanonuurene O3Ha4aeT NPUPOJHOE MM CHHTETHYECKOE, OPraHUYECKOe WM
HEOPTraHWYECKOE BEIECTBO, C KOTOPbIM CMEIIMBAIOT WM COEIUHSIIOT NEHCTBYIOLINE
BEIECTBA JIJIs YJIYYIIEHHON IPUTOAHOCTHU K YIOTPEOIEHUIO, 11 HAHECEHHUS HA PACTEHUS
WM YaCTH PACTeHUH, WM CeMEeHHOW Marepuas. HamomHuTenb, KOTOPBIA MOXET OBITh
TBEPAbIM WM JKUIKUM, B OOINEM, SIBJISIETCS WHEPTHBIM U JIOJDKEH MPHUMEHSITHCS B

CEJIbCKOM XO3SIICTBE.

B kauectBe TBEPAOIO WK KUAKOTO HAIMOJHUTECIA MPUHUMAKOT BO BHUMAHUE!
HalpuMep, COJIM aMMOHUS U NPUPOAHYIO KAMEHHYIO MYKY, KaK KAaOJIUH, TJIMHO3EM,
TaJIbK, MCJI, KBapL, aTTanyJjbruT, MOHTMOPWJUIOHUT WK AUATOMOBYIO 3€MJII0O U
CUHTETUYCCKYI0 KAMCHHYH0 MYKYC, KaK BBICOKOAUCIICPCHYHO KPEMHHEBYIO KHCIIOTY,
OKCHJ aJIIOMUHUA U TPUPOAHBIC NI CUHTCTUYUCCKUEC CUJIMKATBI, CMOJIbI, BOCKH, TBEPABIC
ynoOpeHusi, BOXy, CHOUPT, OCOOEHHO OyTaHOJ, OpPraHUYeCKHe pPaCTBOPHUTEIH,
MUHEPAJBbHBIC U PACTUTCIIbHBIC MacCjld, 4 TAKXKE UX MMPOU3BOAHBIC. Taxxe MOTyT 6bITb
UCTIOJIb30BaHbl CMECH TAKHX HAMOJHUTENEH. B kauecTBe TBEpIAbIX HANOJHUTENEH IS
TPaHYJIITOB ~ NPUHMMAIOT  BO  BHHMAHHE.  HANpUMep,  Pa3JIOMAHHYH U
(pakIHOHMPOBAHHYIO MPHUPOAHYIO TOPHYIO IMOPOAY, KaK KalbIUT, MPamop, Mems3y,
CCIIUOJINT, AOOJIOMHUT, a TaKXE€ CHHTCTUYCCKUC TPaHYyJATbI U3 HeOpFaHH‘IeCKOﬁ u
OpFaHH‘{eCKOﬁ MYKH, a4 TaKXE I'PaHyJIATbl U3 OPraHUYCCKHUX MAaTCPUAJIOB, KaK OIMHIIKH,

CKOpJIyTia KOKOCOBOT'O OpeXa, KYKyPY3HbIe IOYaTKH U CTEOJIM TA0AYHOTO PACTEHHSL.

B kadecTBe CXKWKEHHBIX Ta3000pa3HbIX pazOaBUTENeH WIM HAIOJHUTEICH
NPUHUMAIOT BO BHUMAaHHE TaKHE XKUIKOCTH, KOTOPbIE P HOPMAJIbHOH TeMIIepaType u
HOPMaJIbHOM  JIaBJIGHUU  SIBIISTIOTCSL  ra3000pa3HbIMH, HANpUMeEp, adpO30JIbHBIC
NPOTEJUIEHTBI, KaK TaJOreHyIrJIeBOJOPObL, a TakXKe OyTaH, MpOMaH, a30T U JUOKCHI

yriaepona.

B mnpenaparuBHbIX (opMax MOryT OBITb HCIIOJB30BAHBI TAaKHE CPENCTBA,
yJIy4LIAOLINe aATe310, Kak KapOOKCHMETHIILEIUTF0I03Y, IPUPOIHbIE H CHHTETUIECKHE

NOPOILIKOOOpa3Hble, 3€PHUCTBIE WM JIATEKCHblE NOJMMEpBI, Kak TI'yMMHapaOuK,
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NOJIMBUHUJIOBBIA CIUPT, MOJMBHHHUIALIETAT, a TaKXKe NPUPOAHBbIN (ochonunun, Kak
ke(anuH 1 JEUNUTHH, U CUHTeTH4Yeckuii pochomunun. Jpyrumu nodaBkamMu MOTyT OBITH

MUHEPAJIBbHBIC U PACTUTCIIbHBIC MacCjia.

B ciyuae ucnosbp30BaHHMA BOZABI B KayecTBEe pa30aBUTENs] MOXKHO, HAIpHMEp,
TAK)K€ MCIONb30BaTh OPraHUMYECKUE PACTBOPUTENM B KAadeCTBE BCIIOMOTAaTENbHBIX
pacTBopuTenell. B kauecTBe JKMAKUX PacTBOPUTENIEM B OCHOBHOM IPUHHUMAKOT BO
BHUMaHHE. ApOMAaTHYECKHE YTIJIEBOIOPOIbI, KAK KCHJIOJ, TOIYOJ WIIH aJIKUITHA( TATHHBL,
XJIOPUPOBAHHBIE APOMATHUYECKUE YIIIEBOJOPOAbI WIH XJIOPHUPOBAHHBIE aTU(PaTUIECKIE
YIJIeBOAOPOABL, KaK XJIOPOEH30J, XJIOP3TUJIEHbl WM TUXJOPMETaH, amu(aTudecKue
YIJIeBOAOPOABL, KaK LHMKJIOTeKCaH Win mnapaduH, Hampumep, HedTsHble (pakuuy,
MHUHEPAJIbHBIE U PACTUTEIbHBIE Maclia, CIIUPTHI, KaK OyTaHOJ MIIH TJIUKOJIb, & TAK)XKE UX
NpOCTbIE U CJIOXKHBIE  3(QUPBL, KETOHbI, Kak aleTOH, METHJISTHIKETOH,
METUIM300YTHIIKETOH WM LHMKJIOTEKCAHON, O4YeHb NOJSIPHBIE PACTBOPUTENH, Kak

IUMeTHIIHOpPMaMHT U TUMETHIICYIbGOKCHL, a TAKXKE BOJA.

CpencrBa coracHO M300pPETEHUIO CPEACTBA MOTYT JAONOJHHUTENBHO COAEPIKATh
JBYTHE KOMIIOHEHTBI, Kak kjioma3oH, [IABeI. B kauectse [IAB npuHIMarOT BO BHIMaHHe
SMYJIBraToOpbl W/WUIH MEHOOOPA3yIOIINe CPENCTBA, AUCIIEPraTopbl MM CMAuMuBaTENd C
VOHHBIMHU WJIH HEHMOHHBIE CBOIicTBaMM Min cMecu 3Tux [TAB. X npumepamu sBISIFOTCS
COJMM  TOJIMAKPHJIOBOM  KHUCJOTBL, COJHM  JIMTHOCYJNb(OHOBOM  KHCIOTBI,  COJIU
(beHOICY B OKUCIOTHI WITH HAPTATUHCYIB(OKUCIOTHI, MOJIUKOHAEHCATHI STUICHOKCH A
¢ annpaTHIECKUMH CIUPTAMH WK C ATU(PATUIECKUMI aMUHAMH, 3aMeleHHbIe ()EeHOIIbI
(mpeanoyTuTeNbHO aNKUIGEeHONbl WK apuideHosl), comu 3GUpoB CynbOosHTAPHOMN
KUCJIOTBI, TPOU3BOJHbIE TaypuHa (MPENNMOYTHTEIBHO aJKWITaypara), 3SQUpbl
(ochopHOI KHCIOTHI MOTUITOKCHIIMPOBAHHBIX CIIUPTOB UM (PEHONIOB, 3(UPBI JKUPHBIX
KHCJIOT MHOTOATOMHBIX CITUPTOB, U MPOU3BOIHBIE COSTMHEHHH, COEPIKAIINX CYIb(aThL,
cynboHatel W ¢ochaTel, HaTpUMeEp,  ANTKWIAPWIIOIUTIUKONEBBIA  3¢up,
aNKuiCyIb(OHAT, aNKWICyibdar, apuicynb(oHaT, OETKOBbIE T'HMIPOIHU3ATHI, JUTHHH-
CyNb(UTHBIA INENOK W METHILe/unoso3a. [IpucyTcTBHE MOBEPXHOCTHO-aKTHBHBIX
BEILECTB SIBJISIETCS HEOOXOIUMBIM, €CIIH OTHO U3 NEHCTBYIOLINX BEIIECTB W/WIIA OIUH U3
WHEPTHBIX HAIOJIHUTENIEH HEPaCTBOPUMBI B BOJE M €CIIM NMPHMEHEHHE MPOHCXOINT B
Bojie. KonmnuecTBo MOBEpXHOCTHO-aKTUBHBIX BelleCTB cocTasiseT S - 40 mac.% cornacHo
n300peTeHn0. MOKHO PUMEHATh TaKHe HEOPraHMYECKHe MUTMEHTHI, KaK, HallpuMeD,

OKCHJI JKeJle3a, TUTaHa, (eppOLMaHOCHHUI 1 OpraHMYeCKHe KPaCUTENH, KaK aJIN3apHHOBbIE
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KPaCHUTEJH, a30KPACUTEH U KPACUTEIH METaUIO(PTATOUUAHIHA W CJIEABl TUTATEIbHBIX

BEIIEeCTB, KaK COJIU JKeJjie3a, MapraHia, oopa, Menu, kodaimpTa, MOJIMOICHA U IITHKA.

ITpu HEOOXOOUMOCTH, TaKXKe MOTYT INPUCYTCTBOBATH APYTHE JOMOJIHUTENbHbIE
KOMITOHEHTBI, HalpuMep, 3allUTHbIE KOJUIOWIbI, BSDKYILIHE BEIIEeCTBA, KIesIee
BEIECTBO, CIyCTUTENH, THUKCOTPOIHbIE BELIECTBA, YCUJIMTENIM IEHETPALNH,
CTaOUIM3aTOPBI, KOMILIEKCOOOpas3yroiee COeqUHEeHHe, KOMIUIeKcooOpa3oBaTenu. B
o0ImeM NeiCcTBYIOIKE BELUIeCTBA MOXXHO KOMOMHUPOBATh C TBEPABIMH HIIH SKUIKHUMH
nobaBkaMH, KOTOpble OOBIMHO HCHOJB3YIOT AJsi mpenepaTuBHON (opmbl. B obmem
CpenCcTBa U npenepaTuBHbIe (POPMbI COMTACHO H300peTeHuto conepxkat 0,05 - 99 mac.%,
0,01 - 98 mac.%, npeanouturensho 0,1 - 95 mac.%, ocobenHo nmpeanoutuTenbHo 0,5 -
90% nmeicTBYIOIIETO BELECTBA, BeCbMa npeanoututesibHo 10 - 70 mac.%. JlelicTByromme
BEIECTBA UJIA CPEICTBA COTJIACHO H300PETEHHIO MOKHO MPUMEHSITh B YUCTOM BHJIE HITH
B 3aBHCHMOCTH OT UX COOTBETCTBYIOLIMX (DM3MHUECKUX W/HIIM XHMHUYECKHX CBOICTB B
BUAE WX NpenapaTuBHBIX (HOPM WM TOJYYSHHBIX M3 HHUX (POPM MPUMEHEHUs, Kak
a3pO30JIH, KaICyJIbHbIE CYCIIEH3UH, KOHIIEHTPATHI JIJIs1 XOJIOAHOTO TYMaHa, KOHLIEHTPAThI
IUISL TOPSYEro TyMaHa, TPAaHYJSThl B KaICyJax, MEJIKO3EPHHUCTBIN TPAHYJIIST, KUIKUN
KOHIIEHTpAT 11t 00paboTKU CEMEHHOTI'O MaTepraa, TOTOBbIN K yIOTPeOIEHUIO pacTBOP,
MOPOLIOK JIJIsI ONBUIMBAHMSL, 3MYJIbIHPYEMBbIi KOHLIEHTPAT, 3MYJIbCHH MAacliO-B-BOJIE,
SMYJIbCUU BOAA-B-MACIe, MAaKPOTPAHYJIAT, MUKPOTPAHYJIST, IIOPOIIOK, AUCTIEPTUPYEMBbIH
B Maclle, JKUAKUX KOHIEHTPAT Ul CMEILIMBAHUS B Maclle, CMELIMBAEMbIE C MaCJIOM
JKUAKOCTH, TI€HBI, TIaCThl, CEMEHHOH Marepuan B OOOJOYKE U3 MECTULHIA,
CYCTICH3MOHHbIE KOHLIEHTPAThl, KOHLIEHTPAT CYCHEH3US-3MYJbCHH, PAaCTBOPUMBIH
KOHLIGHTPAT, CYCMEH3Usl, TMOPOILIKH JJIsl ONpPBICKUBAHMS, PACTBOPUMBIH TMOPOIIOK,
CpPEeACTBa AJISl OTBUICHHSI M TPAHYJISIThL, PACTBOPHMBIE B BOJE TPAHYJIATHI M TaOJNIETKH,
pPacTBOPUMBIN B BOIE TMOPOIIOK OOpabOTKM CEMEHHOTO MaTepualia, MOPOIIOK JUIs
CMa4YHMBaHMs, NMPOIMUTAHHBIC NEHCTBYIOIIMM BELIECTBOM MPUPOIHBIE U CUHTETUYECKUE
MaTepHabl, a TAK)KE MEJIKO3EPHHUCTbIE BEIECTBA B KAICYJIax U3 MOJIUMEPHBIX BEIIECTB
U B 000OJIOYKax JJIsi CEMEHHOTO MaTrepHala, a Takxke npenepatuBHbie Gpopmsl s ULV

réHepaTopa XOJOAHOTO U ropA4€ro TyMaHa.

Haspannbple mnpenapatuBHble (OPMBI MOTYT OBITH TOJYYE€HbI H3BECTHBIM
croco0OM, HampuMmep, CMEIIMBAHUEM JeHCTBYIOIIMX BEIIECTB C, IO MEHbIIEH Mepe,
OJTHIM OOBIYHBIM pa30aBUTEIEM, PACTBOPUTENIEM, SMYJIbIATOPOM, AUCTIEPraTOPOM W/ MITH

BSOKYLIMM  BCLICCTBOM HIJIN (1)I/IKCI/Ipy1-OH_II/IM CpE€ACTBOM, CMA4YMUBATCIJIEM, BOJHBIM
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peresuIeHTOM, TMPH HEeoOXOIUMOCTH, CHUKKaTuBoM u UV-crabunmsaropamu u, Npu
HEOOXOIMMOCTH, KpacuUTeNeM ¢ IHICMEHTOM, [I€HOTacuTeNeM, KOHCEPBAHTOM,
BTOPUYHBIM CTYCTUTENIEM, KJIESAIIUM BEIIEeCTBOM, rMOOepennHaMu, a TakKe IPYTHMMHU

TCXHOJOITrM4Y€CKNUMHU ):[O6aBKaMI/I.

Cpencrsa cornacHo H300pETEHNIO COIEPIKAT HE TOJIBKO MpenepaTHBHbIE GOpMBI,
KOTOpBIE YK€ FOTOBBI K IPUMEHEHHIO U C IIOMOLIBIO CIELHATbHOr0 000PYI0BaHHS MOTYT
ObITb HAHECEHBI HA PACTEHHSI MITH CEMEHHOMN MaTepHall, a TAK)Ke UMEIOIIHECs B TPOIaKe

KOHLIGHTPAThI, KOTOPBIE Mepell MPUMEHEHUEM HeOOXOIMMO pa30aBIIsiTh BOAOH.

JISHCTBYIOLINE BEIIECTBA COIJIACHO M300PETEHHI0 MOTYT MPHCYTCTBOBATH B
YHCTOM BHIE WJIM B BUAE HUX (OOBIUHBIX) CMECEH, a TakkKe IMOJNYYEHHBIX W3 3THUX
npenapaTuBHBIX (opM (PopMax NPUMEHEHHUS B CMECSX C JAPYTUMH (M3BECTHBIMH)
OEWCTBYIOLIIUMH  BELIECTBAMH, KAaK WHCEKTULUABI, AaTTPAKTAHTBL, CTEPHJISHTBHI,
OakTepULIUABI, AKAPULHIIBL, HEMATOIHBL, (PYHTHUIUIbI, PETYIISTOPbI POCTa, T€POULIHIBL

ynoOpeHusi, 3alUTHBIE CPEICTBA UITH CEMUOXEMHUKAINHU.

O0paboTky corlacHO HM300pPETeHUI0 PACTeHW W 4YacTell  pacTeHHi
NEWCTBYIOLUIMMH BELIECTBAMH WM CPEICTBAMH OCYIIECTBIISIOT HEMOCPEACTBEHHBIM
NPUMEHEHNEM MJTH BO3JIEHCTBUEM Ha OKPY KAIOLIYIO Cpeny, Cpeay OOUTaHMS UM MECTO
XpaHeHUs  OOBMHBIMM  MeTonaMu  00paboTKH, HanpuMmep, OKYHaHUEM,
(pa3OpbI3TMBaHHEM) ONpPBICKMBAHHEM, pACIBUICHUEM, OpPOIISHHEM, paCIbUICHHEM
KUAKOCTH,  IyJbBepU3allel,  ONbLIMBAaHMEM,  (pPacCeMBaHUEM)  OCBIIIAHHUEM,
BCIIEHMBAaHUEM, OOMas3bpIBAaHHEM, IPEABAPUTENIbHOE  IPOMA3bIBAHHE,  IOJUBOM
(CTUUIOIIHBIM TIOJIMBOM), KaleJbHbIM OpPOLICHHEM TaKKe HAa MaTepHuaj Pa3MHOKEHUS
pacTeHuii, OCOOEHHO CEMSH, Jajiee C MOMOLIBI) CYXOrO MPOTPABIMBAHHS, MOKPOTO
NPOTPABJIMBAHUS, TPABJICHUS B PACTBOpPAX, HAHECEHUS CJIOS, HAHECEHUS OJHOW WIIN
HECKOJIbKMX obosiouek u T.A. [lanmee MOXHO HAHOCHTH IEHCTBYIOIHE BEINEeCTBA C
MIOMOIIBIO CITOco0a yIbTpaMajoro obbemMa WM BIPBICKMBATH PACTBOP ACHCTBYIOIIMX

BE€IICCTB HUJIKM CaMO I[GflCTB}H’OH.IGG BELIECCTBO B MOYBY.

OnHUM U3 PEUMYINECTB HACTOSIIIETO H300PETEHHS SBISIETCS TO, UTO Oaromapsi
0COOBIM CHCTEMHBIM CBOWMCTBaM JEHCTBYIOIIMX BEINECTB HIH CPENCTB COMNIACHO
n3o00peTeHnio 00paboTka CEMEHHOrO MaTepuaia 3THMH ASHCTBYIOIIUMH BeIEeCTBAMU
WK CPENCTBAMH 3alIUIIAET He TOJIBKO CEMEHHON MaTepuasl, HO TaKXKe U MOJNyYeHHbIE U3

HEero pacTeHWsl IOCie MpopacTaHust OoT QuromnaroreHHbIX rpubdos. Takum crocobom
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MO>KHO HE MPOBOIUTH HEMOCPENCTBEHHYIO 00pabOTKy KYJBTYp B MOMEHT IOCEBA MU

cpasy Iocie Hero.

Taxxe NpeAnOYTUTCIIbHBIM  CHUTACTCS, YTO HeﬁCTBYIOIHHe BEIIECCTBA HJIH
CPEnCTBa COTJIACHO N300PETEHNI0 OCOOSHHO TaKKe MOKHO IPUMEHSATh Ha TPAHCTE€HHOM
CEMEHHOM MaTepualie, IPHYeM BhIPACTAIOIINE U3 TOTO CEMEHHOT'O MaTepHaa pacTeHUs
CIIOCOOHBI HKCITPUMHUPOBATH MPOTENH, KOTOPBIN OKa3bIBAET BO3IEUCTBUE HA BPEIUTENEH.
C momorpio 00pabOTKH TaKOro CEMEHHOro Marepuaja IeHCTBYIOLIMMHU BELIeCTBAMU
WIH CPENCTBAMH COIJIACHO H300PETEHUI0 C TIOMOINBIO JKCIPECCHH, HAmpUMep
HWHCEKTHLUAHOI'O MPOTC€UHA, MOXKHO 60pOTI:>C$I C ONpECACIICHHBIMU BPCAUTCIISAMUA. HpI/I
5TOM HEOXXHJAHHO HaOmomamu JApyrod  cuHeprudeckuii  >¢¢ekt, KOTOpbIHA

AOIOJIHUTEJIbHO YBCINYNBACT 3(1)(1)6KTI/IBHOCTI:> 3allUThI OT MOPAXKECHUSA BPEAUTEIIAMU.

Cpencrsa cornacHO M300peTeHHIO TIOAXOST AJIsl 3aIUThl CEMEHHOTO MaTepuaia
JEOOBIX PACTEHUH, KOTOPBIE BBIPAIIMBAIOT B CEJILCKOM XO3SICTBE, B TEIUIHUIIE, B JIECHBIX
YToAabiax UK B CAAOBOACTBE U B BUHOTPAAAPCTBE. HpI/I 3TOM pe€Ub UIET, B HACTHOCTH, O
CEMEHHOM MaTepHajie 3epHOBBIX KYJbTYp (Kak MIIEHUIA, SYMEHb, POXKb, TPUTHUKAIE,
IIPOCO U OBEC), KYKYpYy3e, XJIOMKe, Coe, puce, kKaprodere, MoncoIHedHnKe, 000ax, kode,
CBekJie (HampuMmep, CaxapHOW CBEeKJIe M KOPMOBOW CBEKJIE), apaxuce, parce, Make,
OJIUBKAX, KOKOCOBOM Opexe, Kakao, CaXapHOM TPOCTHHKE, Tabake, OBOIIHBIX KYJbTypax
(kak TOMAThI, OTYpIbl, PEMYaThiii JYK W CajaT), TAa30HHOW TpaBe W IEKOPATHBHBIX
pactenusix (cm. Takxke Hiwke). Ocoboe 3HayeHue umeer o0pabOTKa CEMEHHOTO
Marepuaia 3epHOBBIX KyJbTYp (KaK MIIEHHUIbI, SYMEHs, P)KU, TPUTHKANE U OBCa),

KYKYpYy3bl U puca.

Kak Takxke omucaHo Hiske, oOpabOTkKa TPAaHCTEHHOTO CEMEHHOrO MaTepualia
JEWCTBYIOLIUMH BELIECTBAMU WJIM CPEICTBAMH COTJIACHO M300PETEHHI0 MMEEeT 0coboe
3Ha4YeHHe. JTO KacaeTCcsi CEMEHHOrO MaTepuaya pPacTeHHs, KOTOpble COIep:KaT, Mo
MEHbBIIeH Mepe, OIUH TIeTePOJIOTHMYHBIA TeH, KOTOPBIH CHOCOOCTBYET 3KCIPEeCCHU
NOJIMIENTHIA WK TPOTEUHA ¢ MHCEKTULIUIAHBIMH CBOICTBaMH. [ 'eTepoornyHbIil reH B
TPAHCTEHHOM CEMEHHOM MaTepHhaje MOXeT MPOUCXOOUTh, HAmpuMep, Hu3
mukpoorpanusMoB Buaa Bacillus, Rhizobium, Pseudomonas, Serratia, Trichoderma,
Clavibacter, Glomus wmm Gliocladium. IIpeanmodTUTENPHO 3TOT TeTEPONIOTUYHBIN T'eH
nporcxonut u3 Bacillus sp., mpudyeM reHHblli NpoayKT 00Jamaer AeHCTBHEM NPOTUB

Kykypy3Hoit orHeBku (European corn borer) n/nnm 3anmagHoro KyKypy3HOro KOpHEBOTO
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xKyka. OCOOEHHO NPEATNIOUTUTENPHO TeTepOJIOTHUHBIA reH mnpoucxoaut u3 Bacillus

thuringiensis.

B pamkax HacTosiIero n300peTeHus CPeACTBO COTIACHO U300PETEHHIO OTAEIBHO
WM B BHUIE TOAXOSIIEN MpernapaTUBHON (OPMbI HAHOCST HA CEMEHHOW MaTepua.
[IpennoyTuTenbHO CEMEHHOM MaTepuai 00padaThIBAIOT B TOM COCTOSIHHH, B KOTOPOM OH
SIBJISIETCSl CTAOWJIbHBIM, YTOOBI HE BO3HHMKAJIM MOBPEXKAEHUs BO Bpemsi oOpaborku. B
o0memM 00pabOTKy CEMEHHOrO MaTepuaja MOXKHO MPOBOAUTH B JTFOOOW MOMEHT MEXKIY
yOopkoit ypoxkass u moceBoM. OOBIMHO UCTIONB3YIOT CEMEHHOW MaTepHal, KOTOPBIA He
UMeeT JIOTMOJIHUTENIbHO YacTel pacTeHWid, MOYaTKOB, KOXKYpbI, CcTeOjei, 00OoNouKH,
BOJIOCKOB WJIH MSIKOTH Tiofa. Tak, Hampumep, MOXKeT ObITh HUCIOJIb30BaH CEMEHHOM
MaTepuat, KOTOpbIid coOpay, OYUCTHIIN U BBICYIIUIN 10 COAEPKaHUs Blaru MeHee 15
mac.%. Takxke aabTePHATHMBHO MOKET OBITh HCIOJNb30BAaH CEMEHHOW MaTepua,
KOTODBIH, HampuMep, MOCJe BBICYIIHMBaHUsA, OOpaboTajiu BOIOH U 3aTeM CHOBa

BBICYHIWUJIA.

B ofmem, BO Bpemsi 0OpabOTKH CEMEHHOIrO MaTepuajia HYKHO oOpamarthb
BHHUMAaHHEC Ha TO, LITO6I)I BbI6PIpaTb KOJIMYECTBO HAHOCHMOI'O Ha CEMEHHOU MaTepual
CpeICTBa COTJIACHO M300PETeHUI0 /WK APYruxX A00aBOK HE BPEOUJIO MPOPACTAHUIO
CCMSH WM HE HAHOCWUJIO BpPEA BbIPOCIINM H3 HHUX paCTeHI/IfI. 310 Nnpexae BCEro
NPUHUMAIOT BO BHUMAHHE TPU HCIOJNb30BAHUH TEX NEHCTBYIOIIUX BELIECTB, KOTOPbIE

P OTIPENeNICHHON HOPME pacXoaa MOTYT OKa3bIBaTh (PUTOTOKCHYHBIH 3P deKT.

Cpencra corimacHo M300PETEHHIO CPEACTBA MOXKHO HAHOCHTH B YHCTOM BHIE,
T.e., 03 comepkaHusl IPyrux KOMIIOHEHTOB U Oe3 pasbasienus Bonoil. Kak mpaswuio,
NPEANOYTUTENILHBIM SIBJSIETCS] HAHECEHHE CPEICTB HAa CEMEHHON Marepual B BHJIE
NOAXOASALINX TpenapaTuBHbIX Gpopm. [Toaxonsinue npenepaTuBHbIe GOPMBI H CIIOCOOBI
00pabOTKM CEMEHHOro MaTepuasia U3BECTHBI CIIELUAINCTY M OIMUCAHBI, HAIPUMEp, B
cnenyromux nokymentax: US 4,272417 A, US 4245432 A, US 4,808,430, US
5,876,739, US 2003/0176428 A1, WO 2002/080675 A1, WO 2002/028186 A2.

[IpuMeHsieMble COTJIACHO M300PETeHHI0 IEeHCTBYIOINHE BEIECTBA MOXKHO
npeBpamarb B OOBbIUHBIE MpernepaTuBHbIE (OPMBI MPOTPABUTENEH, KaK pPacTBOPHIL,
SMYJIbCUH, CYCIIEH3UM, IIOPOLIKH, II€Hbl, 3aTpaBOuYHblE CYCIEH3UM WIU JApyrue
o0oJioueyHbIe MacChl sl CEMEHHOTro Martepuana, a takke [IpemaparuBnble (GopMBI

CBEPXMaJIoro oobema.
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Oty npenepaTuBHbIC (OPMBI TOJTYYAIOT U3BECTHBIM CIIOCOOOM, HApUMED, MPH
CMEIIUBAHUN JIeHCTBYIOIIUX BEUIECTB C OOBIYHBIMU 1OOaBKamHt, Kak, HampuMmep,
OOBIUHBIMH  pa30aBUTENIIMU & TaKXKe PACTBOPUTENSIMA WM HAIOJHUTEJISIMH,
KPaCUTEJISIMH, CMA4MBATENIIMHM, AUCIEpraTopamMu, 5MYJIbraTOpaMHy, MEHOTACUTENSIMHU,
KOHCEPBAHTaMH, BTOPHYHBIMHU CTYCTHTEJSIMH, KJISSIINM BEIIECTBOM, rHO0epeMHaMU, U

TaK>Ke BOJOM.

B xadectBe kpacuTeneil, KOTOpble MOIYT NPUCYTCTBOBAaTb B IPUMEHSIEMBIX
COTJIAaCHO W300pETEeHUI0 MpenapaTHBHBIX (PopMax NpPOTpaBUTENEH, MPUHUMAIOT BO
BHUMaHHE BCe OOBIYHBbIC Ui TakoW weian Kpacurend. Ilpw 3ToM MoOryt ObITh
HCIIOJIb30BAaHbl KaK MJIOXO PACTBOPUMBIE B BOAE MUIMEHTHI, TAK U PAaCTBOPUMBIE B BOJE
Kpacutenu. B kadecTBe NpUMeEpOB IOJKHBI OBITh HA3BaHbI W3BECTHBIE KPACHUTENN

ponamuH b, C.I. nurmenT kpacubiit 112 u C.I. conbBeHT kpacHslii 1.

B xauecTBe cMauuBarenel, KOTOPbIE MOTYT NPUCYTCTBOBATh B NPUMEHSEMBIX
COTJIACHO H300pETEHUI0 MpenapaTHBHBIX (opMax NpPOTpPaBUTENEH, MPUHHUMAOT BO
BHHUMaHHE BCE€ OOBIYHBIC Ui CMAuMBaHUs NpPENapaTHBHBIX (POPM arpOXUMHUYECKUX
BEIECTB BeIlecTBa. [IpeaArnouTuTENbHO UCIIONB3YIOT AKUIHAPTANNH-CYIb()OHATHI, KaK

JOUU3O0TPOIIIII- HITA TUU300y THII-HA() TATNH-CYTb(OHATHI.

B kasecTBe nuCHEpraTopoB  W/WIM  3MYJbraTopoB, KOTOPbIE  MOTYT
IPUCYTCTBOBATh B IMPHUMEHSEMBIX COIVIACHO HM300pETEeHHIO MpenapaTHBHBIX (opmax
NPOTpPaBUTENCH, MPUHIUMAIOT BO BHUMAaHUE BCEe OOBIUHBIC JJIsI TAKOHW MpernepaTUBHON
(opMBl HEHOHHBIE, AHUOHHbIE M KATHOHHbIC AUCHEPraTopbl. I[IpeAnouTHUTETHHO
NPUMEHSIOT HEHWOHHbIE WU aHUOHHBbIE JHUCIEePraTopbl WM CMECH HEHOHHBIX WU
AHUOHHBIX JUCIEepPraropoB. B kadecTBe MOAXONAIIMX HEHOHHBIX AMCIEPraTOPOB, B
YAaCTHOCTH, CJIEAYIOET Ha3BaTh OJOKCOMOJIUMEPBI ATHIIEHOKCUA-TPONMICHOKCHIA,
ANKUIIEHOITOUTITUKOJIEBBIE H(PUPBI, a TAKIKE TPUCTUPUII(ESHONTONUTITNKOIEBBII 3P up
u ux ¢ocharupoBaHHble WK CyJib(paTHpOBaHHBIE NPOU3BONHBIE. [logxomarmmMu
AHVOHHBIMH JIUCIIEPraTOPaMH, B YaCTHOCTH, SIBJIIFOTCS JIMTHUHCYJB(GOHATHI, COJIU

NOJIMAKPHIIOBON KUCJIOTHI U (POpMaIbAETHIHbIE KOHIEHCAThI apHIICYIb(OHATA.

B kauecTBe meHoracurenel, KOTOpPbIE MOTYT HMPUCYTCTBOBATb B MPUMEHSIEMBIX
COTJIAaCHO H300pETEHUI0 MpenapaTHBHBIX (PopMax NpPOTpaBUTENEH, MPUHUMAOT BO

BHHMaHUE BCE OOBIUHBIE npenATCTBYHOIUE BCIICHUBAHUIO BEIICCTBA AJIsA HpeHepaTHBHOﬁ
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(I)OprI aArpOXUMHYCCKUX BCLICCTB. HpeI[HOLITI/ITeJ'IbHO MNPUMCHAKT CHUIIMKOHOBBIC

MEHOraCUTEIIN U CT€apaT MarHus.

B kauecTBe KOHCEPBAHTOB B MPUMEHSIEMbIX COIJIACHO H300pPETEHUIO
npernapaTuBHbIX (HOpMax MPOTPABUTENCH MOTYT NMPHUCYTCTBOBATh BCE MOIXOMASLINE AJIS
5TOM LieNU, IPUMEHsIEMbIE B arpPOXUMUYECKHX CpencTBax BeuiecTsa. Hanpumep, 10KHBI

ObITh Ha3BaHbI TUXJOpOdeH u remudopmanb OEH3UIOBOTO CIIUPTA.

B kauecTBe BTOPUYHBIX CrYCTUTENIEH, KOTOpbIE MOIYT IPUCYTCTBOBaTb B
NPUMEHSIEMbIX COTJIACHO HW300pETeHUI0 MpernapaTuBHBIX (opMax MNpOTpaBUTENEH,
NPUHUMAKOT BO BHUMAaHUE BCE€ INPUMEHSEMbIE IJIsI TAKOW LIEJU B arpOXUMHYECKHUX
cpencTeax BewmecTBa. l[IpeAnoYTUTENPHO MPUHUMAKOT BO BHHMMAaHHUE IPOU3BOIHBIE
LIEJUTIOJIO3B, POU3BOAHBIE AKPHIJIOBBIX KUCIIOT, KCAHTaH, MOAU(PHIIMPOBAHHBIE TIIMHBI U

BBICOKOAHCIIEPCHYO KPEMHUECBYHO KUCIIOTY.

B kauecTBe kiesX BEIEeCTB, KOTOPblEe MOT'YT IPUCYTCTBOBATDH B IPUMEHSIEMbIX
COTJIACHO H300pETEeHUI0 MpenapaTHBHBIX (opMax NpPOTpaBUTENEH, MPUHHUMAOT BO
BHUMAaHHE BCE MPHUMEHsIEMble AJis TaKOW LeJIM B MPOTPABUTENSIX BSDKYILME BEILECTBA.
IIpennoyTuTenbHO JOIDKHBI OBITH HA3BaHbI MTOJUBUHILIITHPPOIIUIIOH, TOJIMBUHIIIALIETAT,

MMOJIMBUHUJIOBBIHN CIIUPT U THJIO3A.

[IpumeHsiemMble COTJIaCHO N300PETEHUIO MperepaTUBHbIE (OPMBI IPOTPABUTENEH
MOKHO TIPUMEHSITh WJIM B YHCTOM BHJE WU TOCJE MPEABAPUTENBHOrO pazOaBiieHus
BOAOH i1 0OpabOTKM CEMEHHOr0 Marepuana pa3sHOro BHIA, TAKXKE CEMEHHOIO
MaTepualia TPAHCTeHHBIX pacTeHuil. IIpu 3TOM mpu B3aUMONENCTBUU C BELIECTBAMHU,
00pa30BaBIIMMHUCS B PEe3YJIbTaTe SKCIIPECCHUH, TAKIKE MOTYT BO3HUKATD IOMIOJTHUTEIbHBIE

cureprudeckue 3 exTor.

JList 00paboTKK CEMEHHOTO MaTepualia MPUMEHSIEMbIMH COTJIACHO U300PETEHHIO
npenapaTHBHBIME (pOpMaMH MPOTPABHUTENICH MM MOIYYEHHBIMH M3 HUX C MOMOIIBIO
I[O6aBJ'IeHI/I$I BOABI KOMITO3ULIUAMU O6I:;I"IHO NPUHHUMAOT BO BHUMAaHUE BCC IPUMEHACMBIC
AJie OpOTpaBJIMBAHUA CMCECUTECIIH. B HaCTHOCTHU, IpU NPOTpaBIMBAHHUN CEMEHHO
MaTepuas MOMEINAIT B MELIANKy, OOOaBISIOT COOTBETCTBYIOLEE HEOOXOAUMOe
KOJIMYECTBO MpPENapaTHBHBIX (OPM MPOTPABUTEIS] WIM B YHUCTOM BHJE, HIIH IOCIE
NpeBapUTEIbHOTO pa30aByieHHss BOAOW M MEPEMEIIMBAIOT 1O PaBHOMEPHOIO
pacrpeneneHuy npenepaTuBHON GopMbl Ha ceMeHHOM MaTepuane. [Ipu HeoOXoaUMOoCTH,

TAKXKE NMPUCOCAUHAOT MPOUECC BbICYIIINBAHUS.
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JIeHCTBYIOLINE BEIECTBA COTIACHO N300PETEHHUIO TP XOPOLIeH COBMECTUMOCTH
C pacTeHUsIMH, OTCYTCTBUU TOKCHUYHOCTU IJIsl TEIJIOKPOBHBIX >KUBOTHBIX M XOpOIIEH
5KOJIOTHYECKON COBMECTUMOCTH MOAXOAAT JJIsl 3aIlUThI PACTEHUIN U OPraHOB PACTEHUN,
IUIsl YBEJIMUYEHUs] KOJMYECTBA YpOKas, YJy4IIEeHHs KadecTBa COOPAaHHOIO yporKas.
IIpennoyTuTenbHO UX MOXKHO NMPUMEHATh B Ka4eCTBE CPENCTB 3alUThl pacTeHuil. OHu
OKa3bIBAIOT JEHCTBUE HA BUJIbI C HOPMAJIbHOW UyBCTBUTEIBHOCTBIO U YCTOMYNBBIE BUIBI,

a TAKXKe HeﬁCTByIOT Ha BCEX WJIX OTHCJIbHBIX CTaaUAX PAa3BUTHUSA.

B kadecTBe pacTeHuil, KOTOpbIe MOXKHO 00padaThIBaTh COMJIACHO M300PETEHHIO,
ClieNyeT Ha3BaTh CIIEAYIOIIHNE OCHOBHbIE KYJbTHBUPYEMbIE PACTEHHSI. KYKYypy3a, COEBbIE
000BI, XJIOTIOK, CEMEeHa MacCJIMYHBIX KyJibTyp Brassica, kak Brassica napus (Hanpumep,
kaHousa), Brassica rapa, B. juncea (Hanpumep, ropuniia noyiesas) u Brassica carinata, puc,
MIISHUIA, CaxapHas CBEKJa, CaXapHblii TPOCTHHK, OBEC, POXKb, SUMEHb, MPOCO,
TPUTHKAJE, JIEH, BUHOTPaA U pa3siuuHble (PPYKThI M OBOIIM Pa3HbIX OOTAHMYECKUX
KJIaCCOB, Kak, HarmpuMmep, Rosaceae sp. (Hampumep, CeMEYKOBbIE IIOMBI, KaK sIOJIOHU U
IPYIIH, a TAKKE TAKHE KOCTOUKOBBIE TIObI, KK a0PUKOCHI, BUIIIHS, MUHAAJb U IEPCHKH,
U CaZoBO-SITOAHBIE KyJbTYpbl, Kak 3emisiHnka), Ribesioidae sp., Juglandaceae sp.,
Betulaceae sp., Anacardiaceae sp., Fagaceae sp., Moraceae sp., Oleaceae sp.,
Actinidaceae sp., Lauraceae sp., Musaceae sp. (Hanmpumep, OaHAaHOBBIC NEPEBbS U
ianrauun), Rubiaceae sp. (Hanpumep, kode), Theaceae sp., Sterculiceae sp., Rutaceae
sp. (Hampumep, JHUMOHBI, amnenbCcuHbl W rpeiingpyTsl); Solanaceae sp. (Hampumep,
TOMaThl, Kaprodenb, neper, Oakiaxkanbl), Liliaceae sp., Compositae sp. (Hampumep,
cajart, apTUIIOK U CaJIaTHBIM COPT LMKOPUs — BKJIIOYAsi KOPHEBOW LIUKOPUHN, LIUKOPUIl-
SHAMBMH WK oObrHBIN nukopuii), Umbelliferae sp. (Hampumep, MOPKOBB, METPYIIKY,
YepeIIKOBBIN celblepei u cenpaepei kopHesoii), Cucurbitaceae sp. (Hanpumep, Orypiib
— BKJIOYAsi OTYPLbI AJIi MAPUHOBAHUS, THIKBY, apOy3, OYTHUIOYHYIO THIKBY H JBIHIO),
Alliaceae sp. (Hampumep, 3eNeHbli Jyk U permdartbii nyk), Cruciferae sp. (Hampumep,
Oenoko4YaHHasi Karmycra, KpaCHOKOYaHHAs KamyCcTa, OPOKKOJIH, [{BETHAS KAIyCTa LIBETHAS
Kamycra, Oproccesbckasi Kamycra, Mak-4oil, KONbpabu, pemuc, XpeH, Kpecc-caiaTr u
KUTalckas kamycra), Leguminosae sp. (Harmpumep, apaxuc, ropox u 0000BbIE — Kak,
HanpuMmep, Bbromasicss (aconmp u 000b1), Chenopodiaceae sp. (Hampumep, CBekJa
CTOJIOBasl JIMCTOBAasi, KOPMOBas CBEKJa, LINHHAT, KpacHas cBekna), Malvaceae

(mammpumep, okpa), Asparagaceae (Hampumep, crap:ka), IMOJIE3HbIE U JEKOPATHBHBIC
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paCT€HusA B Cany U JIECY, a TAKKE COOTBCTCTBCHHO I'€CHCTUYCCKHU MOI[I/I(I)I/II_II/IpOBaHHbIe

BUJIbI 5TUX PACTEHUI.

Kak ynmoMuHanoCh BbIIIE, COTJIACHO M300PETEHHUI0 MOKHO OOpalaThiBaTh BCE
pacTeHuss U uMX 4YacTH. B mpexmourutenvHOH (opMme BBINOJIHEHHs 00padaThIBAIOT
AUKOPACTYLINE WX MOJTYYE€HHBIE C TOMOLIBIO TPAJAULIMOHHBIX METOIOB Pa3BENEHUs, KaK
CKpEIIMBaHNUE WM CHHTE3 NPOTOILIACTOB, PACTEHUS M PACTEHUS a TAKXKe MX 4acTH. B
APYTOl MPEeNnoYTHTEIbHOH (POpMe BBITIOIHEHUST 00padaThIBAIOT TPAHCTEHHBIC PACTEHUS
U PaCTeHHsI, KOTOPbIC MOJIYYMIH C MOMOIIBI) T€HHO-TEXHOJOTHUECKUX METONOB, MPH
HEOOXOIUMOCTH, B KOMOHMHALMKM C TPAAWLUOHHBIMH MeETOAaMU (TEHETUYECKH
MOAN(PHUIHMPOBAHHBIE OPTAHU3MBI), M UX YacTh. [loHsTHe "yacTn" wnm "yactu pacTreHuit"
yIoMHUHAJIOCH BbIe. OCOOEHHO MPEANOYTUTENILHO 00padaThIBAIOT PACTEHHSI COTIACHO
U300PETEHNI0 COOTBETCTBEHHO OOBIYHBIX WIIM HCIIOJB3YyEMbIX COPTOB pacTeHuil. Ilox
COpTaMHU pPACTeHHMH NMOHUMAIOT pacTeHus ¢ HOBbIMHU cBoicTBamu ("Traits"), koTopbie
ObUIM TIONTyYeHBI KaK C TIOMOIIBIO TPATULIMOHHBIX METOIOB PAa3BEACHUS, C IOMOILIBIO
MyTareHesa, Tak U ¢ moMoupio pekoMOnHaHTHbIX JIHK-TexHOonornii. 310 MOryT OBITH

COpTa, MOPOABI, OMO- U TEHOTHITHI.

CriocoObl  cOrmacHO HM300pETEeHHI0 MOXKHO TPHUMEHATh s o0paboTku
reHeTnyeck MoaupuuupoBaHHbIX opraHuzMoB (I'MO), Hanpumep, pacTeHMH WiIN
cemsH. I eHeTnuecku MOIU(PUIIMPOBAHHbIE PACTEHUs (UM TPAHCTEHHbIE PACTEHUS) 3TO
TaKUe PACTEeHUs], Y KOTOPBIX OJAWH I'€TepPOJIOTMYHBbIH IeH CTaOMJIbHO MHTETPUPOBAH B
reHoM. ITonsTue "reTeponornyHblii ren" 03HavaeT B OCHOBHOM I'eéH, KOTOPBIH MOJTy4eH
WM acCeMOJIMPOBAH BHE PACTEHHUS M KOTOPBIH MPH BBEIEHHH B T€HOM siipa KJIETKU
pacTeHus, TeHOM XJIOPOIIaCTa WJIM TE€HOM MHUTOXOHAPUH TpaHCcHopMUpyeMoro
pacTeHusl MPHUIAET €My HOBbIE WJIHM YJYYIICHHBbIE arpOXUMHYECKHE WJIHM TOAO0OHBIE
CBOMCTBa, Oyaromapsi SKCIPUMHUPOBAHUIO HOBOTO HEOOXOAMMOTO TMPOTEHHA WIIN
NOJIMIIENTH 1A, WA TIEPENPOrPaMMUPOBAHHIO MITH OTKJIFOUEHHIO APYroro reHa, KOTOPBIH
NPUCYTCTBYET B PACTEHHUHU, WJIM APYTHX T'€HOB, KOTOPbIE MPHUCYTCTBYIOT B PACTEHHH
(HampuMep, ¢ MOMOIIBI0 AHTUCMBICIIOBBIX TEXHOJOTUH, KOCYIPECCHOHHBIX TEXHOIOTUH
wm texHonoruii PHK-uaTepdepenunn [PHK-nnTepdepenumst]). ['ereponorndnsiii res,
KOTOPBIN MPUCYTCTBYET B F€HOME, TAAK)KE HA3bIBAKOT TPAHCTEHOM. TpaHCreH, KOTOPbIi
OmpenesieH ero OcCOObIM  pacHoJIOKEHHEM B T€HOME pPACTeHHs, HAa3bIBAIOT

TpaHC(HOPMAITMOHHBIM HJIH TPAHCTEHHBIM COOBITHEM.
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B 3aBHCHMOCTH OT BUIOB WJIM COPTOB PACcTEHHI, MECTa MX MPOU3PACTAHUS U UX
yCIIOBUH pocTa (TIOYBBI, KJIMMaTa, MEPUOJa BereTaluy, MUTaHus1) o0paboTka COTrJIacCHO
M300pPETEHNI0 TaKXKe€ MOXKET NPUBOAUTH K CBEpXanauTUBHBIM ("'cuHEpruueckum")
sdpdexram. Tax, Hampumep, BO3MOXKHBI CIENYIOLIME, MPEBOCXOMAIINE OKHUAAEMbIE
3¢ (GeKThI; yMEHbILICHHE HOPM pacxoja WU pacliupeHue CIeKTpa BO3AECHCTBYS U/ UK
ycuienne 3(PQPEKTUBHOCTH MNPUMEHSEMbIX COMJIACHO JAaHHOMY  HM300pETeHUIO
IENCTBYOLIUX BELIECTB U MPENapaTuBHbIX POPM, KOTOPBIE MOKHO MPUMEHSTh COTTIACHO
M300pETEHUI0, JIYYIIHi POCT PACTEHHIA, MOBBILICHHAS TOJEPAHTHOCTb K BBICOKUM U
HU3KHM TEMIIepaTypam, MOBBIMIEHHAS TOJEPAHTHOCTb K CYXOCTH WJIH K COJAEPKAHHUIO
BOZIbI U COJIEH B MOYBE, MOBBILICHHAs] TPOAYKTUBHOCTH L[BETEHHs1, oOJierdeHre yOOpKu
ypoKasi, yCKOpEHHE CO3PEBaHUsI, MOBBILIEHHE PA3MEPOB YpOsKasi, 0oJiee KPYTHbIE TIOAbI,
OoJbIMe pa3Mephl pACTEHUH, OKpacKa JUCTheB OoJiee rTyOOKOro 3eJIeHOro 1BeTa, doee
paHHee LIBETEHHE, YJIy4YLIeHHOe Ka4yeCTBO W/WJIM TMOBBIMICHHAS MUIIEBAasi LEHHOCTb
NPOAYKTa yposkasi, OoJjiee BBICOKOE COZIEp:KaHHe caxapoB BO (PYKTaxX, MOBBILIEHHAS

YCTOMYUBOCTD NPU XPAHEHUH W/ HIIH 00pabaTbIBAEMOCTb IPOAYKTA YPOKas.

IIpu ompeneneHHBIX HOpPMaxX pacxona KOMOWHAIMHU JEHCTBYIOIIUX BELIECTB
COMIACHO M300peTeHUs] TaKKe MOTYT OKa3blBaTh CHJIbHOE NEWCTBHE HAa PACTECHUS.
ITosroMy OHHM TOOXOAST IJIsi MOOWIM3ALMH PACTUTENBHON 3aIUTHOW CHCTEMBI OT
MOpPaKeHUsI HeXKeJaTeNIbHbIMU (PUTOMATOT€HHBIMH TPUOaMH W/ MUKPOOPTraHU3MaMHU
w/unu  Bupycamu. [Ipu HEOOXOAMMOCTH, 3TO MOXKET OBbITh OOHOH W3 MPUYHMH
HOBBIIIEHHOH 3(()EeKTUBHOCTH KOMOWHAILMK COTJIACHO M300pETeHMIO, Hampumep, OT
rpuboB. YKperusirolre pacTenus (MHIYLUPYIOIKUe 3allUTHbIE CBOMCTBA) BEIIECTBA B
JAHHOM KOHTEKCTe TaKkKe€ JOJDKHbI O3HA4aTh TaKWe BeIeCTBA WM KOMOWHALIUU
BEIIECTB, KOTOPbIE CIOCOOHBI CTHMYJIMPOBATH 3AIUTHYK) CHUCTEMY PACTEHHUI TaKuUM
obpazom, uTo 0oOpaboTaHHBIE PACTEHUsS, €CIM OHU B JOMOJIHEHUE K 3TOMY MPHUBUTHI
HEeKeNlaTeNIbHbIMU  (DUTOTIATOTeHHBIMU ~ rpuOamMu, OOHAPYKUBAIOT 3HAYUTENIBHYIO
YCTOHYMBOCTD K 3TUM HEXKeJaTeJIbHbIM (PUTOMAaTOreHHbIM rpubam. [TosTomy BeriecTBa
COMTACHO W300pPETEHUI0 MOXKHO MPUMEHSTh JUISl 3alIUThl PACTEHHs] OT TOPaKEHUS
YIOMSIHYyTBIMA TATOTEHAMH B TEYEHHE OMNPENESICHHOIO TNepUoAa BPEMEHH TOCIe
obpabotku. Ilepuom BpeMeHH, Ha TPOTSKEHHH KOTOPOTO OKAa3bIBAETCSl 3aLIUTHOE
BO3AeHcTBHE, B o0memM cocraeisier 1 - 10 gHelt, mpeanouyrurensHo 1 - 7 gHEH mocie

00pabOoTKH pacTeHU NEeHCTBYIOMMUMHU BEIIECTBAMH.
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K pacreHussMm u copram pacTeHUH, KOTOPbIE MOXHO MNPEANOYUTEIBHO
oOpabaTbIBaTh COINIACHO H300PETEHHIO, OTHOCAT BCE PACTEHHs], KOTOpble O0JanaroT
ONpeaACICHHBIM HACJICACTBCHHBIM MAaTCPHUAJIOM, KOTOprfI npuaacT 5TUM pPaCTCHUAM
OCOOEHHO TMPEANOYTHTENbHBIE, MOJE3HbIe MPU3HAKK (HEBAXKHO, BBI3BAHO JIH 3TO

TPAAULIMOHHBIM Pa3BEeICHNEM W/WITN OHOTEXHOJIOTHEN ).

PacTenust u copra pacTeHusi, KOTOPbIE TaKXKe MOXKHO 00OpadaThIBaTh COTJIACHO
U300pPETEHHI0, YCTOWYHMBBIE K OJHOMY HJIM HECKOJbKAM OMOTHYECKHM CTPECCOBBIM
dakTopam, T.e. 3TU PACTEHHUST OOHAPYKUBAIOT YJIYYIIEHHYIO 3aIUTy OT JKUBOTHBIX U
MUKPOOHOJIOTUYECKIUX  BpEAWTENel, KAk  HEMAaTOAbl,  HACEKOMbIe,  KJIEINH,

¢uTonaroreHHblie rpuOOB, OAKTEPHH, BUPYCHI H/UIH BUPOUBI.

IlpumepaMu yCTOMYMBBIX K HEMAaTONAM PAaCTEHUSIM SIBJISIOTCS, HaNpUMeED,
CIeNyIoIUe pacTeHUusi, ONMUCaHHble B maTeHTHbIX 3asBkax CIIA: 11/765,491,
11/765,494, 10/926,819, 10/782,020, 12/032,479, 10/783,417, 10/782,096, 11/657,964,
12/192,904, 11/396,808, 12/166,253, 12/166,239, 12/166,124, 12/166,209, 11/762,886,
12/364,335, 11/763,947, 12/252,453, 12/209,354, 12/491,396 u 12/497,221.

PacTenus m copra pacTeHHs, KOTOPbIE TaKXKe MOXHO 00padaThIBaTh COTJIACHO
N300pETEHNIO, SBISIIOTCS TAKHUMM PACTEHUSMH, KOTOPbBIE SIBJISIOTCSI YCTOMUMBBIMU K
OHOMY WJIM HECKOJBbKUM aOMOTHUYECKHUM cTpeccoBbM (akropam. K abmormueckum
CTPECCOBBIM YCJIOBHSIM MOTYT OTHOCHUTBCS, HAIpPUMEp, 3aCyxa, XOJIOJHBbIE U JKapKue
YCIIOBHSI, OCMOTHYECKUH CTPECC, 3aCTON BOJbI, MOBBILIEHHOE COAEPIKAHUE COJIU B MIOYBE,
NOBBILIEHHOE BBICAXKCHHE MUHEpAJIOB, O30HOBBIE YCJOBHUS, CHIIbHBIE CBETOBBIE
YCJIOBHS, OTPAHUYEHHAsI JOCTYIMHOCTh a30THBIX MHUTATENbHBIX BELIECTB, OrPAaHHYEHHAS

JOOCTYMHOCTh POCHOPHBIX MUTATENBHBIX BEIIECTB HIIK N30eraHue TeHH.

PacTtennssMu U COpTaMu PacTeHMI, KOTOPbIE TAKXKE€ MOTYT ObITb 00paboTaHBI
COTJIACHO AAHHOMY H300PETEHHUIO, SIBIISIOTCA TAKHE PACTEHUS, KOTOPbIE OTIMYAIOTCS
NIOBBIIIEHHBIMH KadecTBaMU yposkas. [IoBBIIIEHHAas ypOKAaHHOCTb YV 3THUX pPACTEHUH
MOXeT OBbITh, HAIPHMEP, CBSI3aHA C YIYYIIEHHOH (pr3nonorueii pacTeHusl, yaydmeHHbIM
POCTOM pPACTEHHWH W YJIyUYLIEHHbIM PA3BUTHEM PACTEHUN, TAKUMH Kak 3(p(PEeKTHBHOE
UCTIONIb30BaHME BOABL, 3(P(EKTUBHOE yIepKUBAHIE BOBI, VIYULIEHHOE HCIIOIb30BAHIE
a30Ta, TMOBBIIIEHHOE AaCCHMWJIMPOBAHHE VYIJIEpOna, YJYUYLIEHHbIH (OTOCHHTES,
BO3pOCIIAsl CHJIa 3apOJBIIIA U YCKOPEHHOe co3peBaHue. Hapsay ¢ 3Tum, ypokailHOCTb

MOYKHO TIOBBICUTb, YJIyULIast ApXUTEKTYPY PACTEHUH (TIPH CTPECCOBBIX U HE CTPECCOBBIX
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YCIIOBHAX), CPEIN KOTOPBIX PaHHEE LIBETEHHE, KOHTPOJb IIBETEHUS JJIsl IIPOU3BOACTBA
r'HOPUAHOTO CEMEHHOIO MaTepuaa, CIIOCOOHOCTh PACTEHUH K Pa3BUTHIO 3apOABIIIEH,
pasMep pacTeHUl, UHTEPHOAUAIBHOE YNUCIIO U OTCTOSIHUE, POCT KOPHEH, pa3Mephbl CEMSIH,
pasMepbl (pPYKTOB, pa3Mepbl CTPYYKOB, KOJMYECTBO CTPYYKOB HIIM KOJIOCHEB,
KOJIMYECTBO 3€PEH B CTPYUYKE WM KOJIOCE, CEMEHHAs Macca, YCUJICHHOE 3aIlOJHEHHE
CEMsIH, YMEHBIIEHHOE BBINAJEHUE CEMsH, YMEHbIIEHHOE JIONAHUE CTPYYKOB, a TAKKE
yCTOWYMBOCTh NMpHU XpaHeHHu. K NIpyrum mpusHakaM NPOOYKTOB YPOKas OTHOCSITCS
COCTaB CeMsiH, TaKOi KakK COZepKaHue YIIIEBOAOB, COzepkaHue Oenka, ComepskaHue
Maclia ¥ COCTaB Macja, MUTATeIbHOCTh, YMEHbIIEHUE COSMHEHUH, HeXKeNaTeIbHbIX 1JIs
NUTAHUS, YIy4lIeHHAas epepabaThiBaeMOCTb H YIIYULICHHAS COXPAHIEMOCTb IPOIYKTOB

ypoKasi.

Pactenus, koropble MOTyT ObITh 00pa0OTaHBI COTNIACHO TAHHOMY H300pETeHHIO,
NPEACTABISIIOT COOOH rHOPHIHBIE PACTEHUS, KOTOPBIE KaK pa3 SKCIIPUMHUPYIOT CBOMCTBA
reTepo3rca, COOTBETCTBEHHO, THOpUAHOTO 3¢ eKTa, 4To, KaK MPaBHIIO, BEAET K Ooyee
BBICOKOW YypOKalHOCTH, OoJjiee BBICOKOMY pOCTY, JyYIIEMY 3IOPOBBIO H JIydIleild
YCTOMYMBOCTH MO  OTHOLIEHHIO K OWOTHYECKMM M a0HOTHYECKHUM CTPECCOBBIM
¢dakTopam. Takue pacTeHHs CO3MAIOT TUIUYHBIM OOpa3OM B PE3YJIbTATE TOTO, YTO
BOCITUTAHHYIO POJUTENBCKYIO JIMHUIO CO CTEPUIIBHON NMbUIBLON (KEHCKUI MapTHEp Npu
CKpEIUBAHUU) CKPEIIUBAOT C JPYroll BOCIHUTAHHON  POAMTENBCKON JHUHUEH C
depTunbHON (PENPOAYKTHBHOW) MBLIBLIOW (MYy)KCKOW MapTHEp NPH CKPEIIUBAHUM).
I'uOpunHelli CEMEHHON Marepuas IOJy4YarT TUIHMYHBIM O0pa3oM OT pacTeHUH Co
CTEePHJIbHOMW MBUIBLION U MPOJAOT TEM, KTO 3aHUMAETCSI X JAJTbHEHIINM Pa3MHOKEHHEM.
Pactenus co cTepHIbHON MBUTBLON HHOTAA MOTYT OBITh NIOJIY4eHbI (HaIpuMep, B Cliy4ae
KYKypy3bl) B pe3yJibTaTe YAAJICHHS METEJIOK (TO €CTh MEXaHWYECKOrO  yIAJICHUS
MY>KCKHX TIOJIOBBIX OpTaHOB, COOTBETCTBEHHO, COLIBETHIA); omHako Ooiee
pacrpoCTpaHEeHO, KOrjJa CTePUIbHOCTh IbUIbIBI  CBsI3aHA C  TE€HETHYECKHMH
IEeTePMHUHAHTAMU B T€HOME pacTeHHs. B 3TOM ciydae, B 4YaCTHOCTH, KOTla CEMEHa
SIBJISTEOTCSI JKEJIATEIbHBIM MIPOIYKTOM, YPOKail KOTOPOTO XOTAT MOJYYUTh OT THOPHIHBIX
pacTeHui, OOBIMHO TMONE3HO YOEAWThCS B TOM, YTO MOJHOCTBIO BOCCTaHOBJICHA
(bepTHIIbHOCTL  (PEMPONYKTUBHOCTD) MbUIbLIBI B THOPUIHBIX PACTEHUSX, KOTOPBIS
cofepKaT TIeHETUYECKHE NETEPMHHAHTBI, OTBEYANOIHE 32 CTEPHIIBHOCTH ITBUIBLIBL
3TOro MOXXHO NOOHMTHCS, UCTIOJB3YS NMPH CKPELIMBAHUM TAKUX MYXXCKHUX MapTHEPOB,

KOTOpBIE COACPKAT COOTBETCTBYIOLIUE TC€HbI, BOCCTAaHABJIMBAIOIIUEC (1)epTI/IJ'IbHOCTb
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(penpoAyKTUBHOCTB),  KOTOpbIe  OOJAamarOT  CHOCOOHOCTBEO  BOCCTAHOBJICHUS
(I)epTI/IJ'IbHOCTI/I IIbUIbIObI B FI/I6pI/II[HbIX paCTCHUAX, COACPIKAINUX TCHETUYCCKUEC
ACTCPMUHAHTDI, OTBEYAIOHNE 3a CTCPUJIBHOCTD IIbLUIbIIBI. I'eneTnueckne ACTCPMUHAHTHI,
OTBEYAIOIIUE 332 CTEPUIbHOCTh MbUIBLBI, MOTYT JIOKAJIM30BAThCS B LHMTOIUIa3Me. B
Ka4yecTBe IMPUMEPOB LUTOIUIA3MAaTUYECKON cTepuiabHOCTH mbuiblbl (CMS) omucaHsl,
HampuMmep, Buabl poxa Opaccuka (Brassica). I'eHeTnueckue AeTepMUHAHTHI
CTCPHUJIBHOCTHU IMBbUIBLBI MOT'YT TaKXKE JIOKAJIM30BaTbCsA B TCHOME sAApa KJICTKHU. Pacrenus
cO CTepHHBHOﬁ l'[bIJIbL[OfI MOTYyT 6I:>ITI:> TAKKE€ TIOJYUYEHbI METOAAMU 6I/IOTeXHOJ'[OFI/II/I
pacTeHuil, TAKUMH Kak TeHHble TeXHOJOornu. OCOOEHHO ONaronpusTHOE CPENCTBO IS
CO3IaHUsI PACTEHUH CO CTEepHJIbHON mNbUbLON omucano B WO 89/10396, mpudewm,
HarpuMep, SKCIPUMHPYIOT OIHY pHOOHYKIIeasy, Takyko kak Barnase selektiv B Tapetum-
KIJICTKaxX B ONBUIHUTCIBHBIX JINCTBAX. cDepTI/I.]'IbHOCTb MOXXHO TaKX€ BOCCTAHOBUTH B
pe3yJsibTaTe dKCIpeccud MHrubuTopa puOOHyKIeasbl, Takoro kak Barstar B Tapetum-

KJICTKax.

Pactennss wnu copra pacteHuil (KOTOpble MOTYT ObITh HMOJYYEHbI METOAAMHU
OMOTEXHOJIOTUH PACTEHHH, TAKUMHU KaK Te€HHblE TEXHOJOIHMH), KOTOPbIE MOTYT OBITH
00paboTaHbI COTJIACHO JAHHOMY HU300pPETEHHIO, SIBJISIFOTCS PACTEHUSIMHE, TOJICPAHTHBIMU
K Fep6I/ILII/II[aM, TO €CTb pPACTCHUAMU, KOTOPLIC BbIPpALCHBI TOJCPAHTHBIMU IO
OTHOLIEHHIO K OTHOMY WJIM HECKOJIbKMM 3aJaHHbIM repOuniuaam. Takue pacTeHust MOTYT
OBbITh MOJyYeHBI WJIM B PE3YJIbTaTe T'€HETHUECKOHW TpaHC(HOpPMALIMU, WK B PE3yJIbTaTe
CEeJIeKIMN PAaCTeHHUH, KOTOpas BKJIOYAET ONHY MYyTaLHUI0, OOECIeYMBAIOINYIO TAaKYIO

TOJIEPAHTHOCTb K FepOrLUAaM.

K TonepaHTHBIM K repOMLIUIAM PACTEHUSIM OTHOCSITCS, HANPHUMEpP, PACTCHUS
TOJIEpaHTHbIE K riudocaTty, TO €CThb PACTEHHs, BBIPALICHHBIC TOJIEPAHTHBIMHU IIO
OTHOLICHHWIO K repOuumay riaudocaTy WIM K €ro CojsiM. PacTeHusi MOTYT CTaTh
TOJIEPAHTHBIMH K TJU(OCATy C MOMOINBI PAa3JIU3HbIX MeTOAOB. Tak MOryT OBITH
NOJIy4EHBbI, HANpHMeEp, TOJEpPaHTHble K Timdocary pacTeHuss B pe3yJbTaTe
TpaHcopMalK pPacTEeHUs] C T[IOMOIIBK) TeHa, KOTOPBIA KOOUPYeT JSH3UM S-
sHoNmupyBWImuKUMat-3-¢pocharcunrazy (EPSPS) . K npumepam takux EPSPS-renos
otHOocsATCsT AroA-reH (mytant CT7) Gakrepun Salmonella typhimurium (Comai et al.,
1983, Science 221, 370-371), CP4-ren 6akrepuu Agrobacterium sp., (Barry et al., 1992,
Curr. Topics Plant Physiol. 7, 139-145), rensl, kotopsie koaupyroT oguH EPSPS u3
netyHbu, oguH EPSPS u3 Tomaros (Shah et al., 1986, Science 233, 478-481), u onun
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EPSPS u3 tomara (Gasser et al., 1988, J. Biol. Chem. 263, 4280-4289) unu ogun EPSPS
u3 aneysue (WO 01/66704). Moxer umerbcss B BUAY M MyTupoBaHHbIH EPSPS.
TonepanTtHele k rudocaTy pacTeHUsI MOTYT ObITh IOJIyU€Hbl TAKXKe B PE3yJIbTaTe TOTO,
YTO HKCIPUMHUPYIOT T€H, KOTOPBIH KOAUPYET 3H3UM INIU(OCAT-OKCUAOPEIYKTA3bI.
TonepantHeie k raudocaTy pacTeHHst MOXKHO TaK)Ke MOJYYUTh B Pe3yJbTaTe TOro, YTO
SKCHPUMHUPYIOT T€H, KOTOPbIH KOAUpPYeT OSH3UM TIimdocaT-aneTuarpaHchepassl.
TonepanTtHbie kK rUpOCATY PACTEHHUSI MOKHO TAK)KE€ MOJYYUTh B PE3yJIbTATEe TOTO, YTO
CEeJIEKLIMOHUPYIOT PAaCTeHMs], KOTOpPbIE COIEp>KaT €CTEeCTBEHHO BCTpEYarolInecs B
IpUpPOJe MyTallMM YIOMSHYTBIX BbIllle T'€HOB. PacTeHus, KOTOpble SKCIPUMHUPYIOT
EPSPS ren, KoTOpeIli MpHOAeT TOJEPAHTHOCTh K rimdocary, omucansl. Pacrenus,
KOTOpbIE SKCIPUMHUPYIOT APYTON I'eH, KOTOPBIH MPHUIAET TOJEPAHTHOCTh K Tiudocary,

HanpHuMep, FeH AeKapOOKCUIIa3bl, ONICAHBL

K npyrum ycroituuBbiM K repOMLMIaM pAacTEHHSM OTHOCSTCS, HAmpHUMEp,
pacTeHwst, KOTOPBIE BbIPAIIEHBI TOJIEPAHTHBIMHU K repOrIHaaM, HHTHOUPYIOIIUM SH3UM
IJIyTAMMHCUHTA3bl, TAKUM Kak Ouanadoc, pocpunorpuimn nmm rimodpocunar. Takue
pacTeHust MOTYT OBITh IOJNY4EHbI B PE3yJbTaTe€ TOTO, YTO SKCHPUMHUPYIOT SH3HM,
KOTOPBII 00e3BpekuBaeT repOULUA WIM OAHOTO MYTaHTAa 3H3UMa TIIyTAMHHCHUHTA3BI,
yCTOMUYMBOro K MHrHOMpoBaHuio. Takum 3¢pPeKTUBHBIM 00E3BPEKUBAOIIUM SH3UMOM
ABJISIETCS, HATIPUMED, SH3UM, KOTOPbIH KonupyeT (ocPUHOTpULIMH-aleTHITpaHchepasy
(Takoi, kak, HampuMep Oap- WK NMaT-MPOTEeHH, CoaepsKaluiicss B Streptomyces-Braax)
Pactenust, KOTOpbIE SKCIIPUMHPYIOT SK30TeHHYI0 (GoCHUHOTPHLIMH-aleTHITpaHChepasy,

OITHMCAaHBbI.

K npyrum TonepaHTHBIM K repOMLIUAaM PacTEHHSIM OTHOCSITCS TAKXKE PACTEHHS,
KOTOpbIE BBIPAIEHbl TOJEPAHTHBIMU K TrepOUIMAAaM,  WHTHOUPYIOIIUM 3SH3UM
TUAPOKCU(PEHUITTUPYBATIHOKCUT €HA3bI (HPPD). B ciy4Jae
TUAPOKCU(DEHUIMUPYBATIUOKCUT€Ha3  UMEIOTCI B BHUAY  OH3MMBL,  KOTOPBIE
KaTAJM3UPYIOT PEaKIHI, TpH KOoTopod mapa-runpokcudenmwimupysar (HPP)
NpEeBpaIIaeTcss B TOMOT€HTUCAT. PacTeHHs, KOTOpbIE TOJEPAHTHBI MO OTHOLICHUIO K
HPPD-uarnduropam, mMoryt ObITh TpaHC(HOPMHUPOBAHBI C TOMOLIBI T'€HA, KOTOPBIHA
KOJUPYET BCTPEYArOIUiics B npupoae pe3ucreHTHbiii HPPD-3H3uM, nnu resa, KoTopbli
KOAMPYET MyTHPOBaHHBINA win xuMepHbiii HPPD-s3H31M, kak onucano B WO 96/38567,
WO 99/24585, WO 99/24586, WO 2009/144079, WO 2002/046387 wunu US 6,768,044,

TonepantHocT mo otHomeHuro k HPPD-mHruGuropam MoxHO moOUTBCS Takke B
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pe3yibTaTe TOro, YTO pAaCTeHUs TPAaHCHOPMHUPYIOT C IOMOINBIO TEHOB, KOTOpBIE
KOZIUPYIOT OIpENEeNeHHbIe YH3UMBI, CIOCOOCTBYIOLINE OOpPa30BaHHMIO I'OMOTE€HTHCATA,
HeCMOTpsi Ha wuHrubOmposanue HatusHoro HPPD-snHsuma ¢ momompro HPPD-
unruouropa. Takue pacrenus omucanel B WO 99/34008 u WO 02/36787.
TonepantHOCTh pacTeHuil mo orHomeHHIo k HPPD-uHruburopaM MOXKHO TaKxke
YJIYYIIUTh B PE3YJIbTATE TOTO, YTO B PACTEHUSX JOMOJHUTENBHO TPAHC(HOPMHUPYIOT TeH,
KOTOPBIN KOIUPYET 3H3UM, TosiepanTHbIN kK HPPD, ¢ momoinbto reHa, KOTOpbIil KOAUPYET
SH3UM TpedeHaraeruaporeHassl kak onucano B WO 2004/024928. Kpome TOro, MOKHO
crenath pacTeHusi HeronepaHTHbIMU K HPPD-uHrnOuropam, eciny BBECTH B '€HOM TeH,
KOTOpPBbI KOAMPYET 3H3UM, KOTOpBIH Meraboim3upyer win paspyumaer HPPD-
uHruourop, kak, Hampumep, CYP450 sm3umbl (cm. WO 2007/103567 u WO
2008/150473).

K npyrum pacreHusiM, yCTOWYHMBBIM K TrepOHIMIaM, OTHOCSTCS PaCTeHMS,
BBIpALIEHHbIE TOJEPAHTHBIMU MO OTHOLICHHIO K HWHTHOMTOpaM aleTOJaKTaTCHHTA3bl
(ALS-uarunduropsr). K wm3BecTHbiIM ALS-uHruOGuropam OTHOCSTCS, HampuUMeD,
CyJNb()OHUIMOYEBHHA, HWMHIA30JMHOH, TPUA3OJOMUPUMHUINH, MUPUMHIUHUIOKCH-
(Tuo)beHzoar w/wnu CyJIb()OHMITAMUHOKAPOOHMITPUA30JIMHOHOBbIE  TepOUIIUIBI.
H3BecTHO, 4TO pasnuuHble MyTalmu B SH3uMe ALS (Takke H3BECTHOM, Kak
alleTOrUAPOKCUKUCIOThI-CHHTa3a, AHAS) npunaroT ToJepaHTHOCTh 1O OTHOLIEHUIO K
pasIMUHBIM TrepOMIMAaM WM TPyNnaM repOMLUAOB, KakK, HAlpUMep, ONHCAHHBIE B
Tranel und Wright (Weed Science 2002, 50, 700-712). IlonyuyeHue pacTeHHIA,
TOJIEPAHTHBIX K CYJb()OHHIMOYEBHHE, U PACTEHHM, TOJEPAHTHBIX K MMHIA30JHHOHY,
onucaHo. [lpyrue pacTeHus], TOJIEPAHTHBIC K CYJIb()OHIMIMOYEBHHE U UMHIA30JIMHOHY,

TAKXKE OIMUCAHBI.

Jlpyrue pacTeHus, TOJEPAHTHbIE K UMUIA30JIMHOHY W/WIIH CYJIb()OHMUIMOUEBUHE,
MOTYT OBITh TOJYYEHbl B pe3yJibTaTe HHIYLUPOBAHHOIO MYTareHe3a, CeJNEeKLUU
KJIETOYHBIX KYJBTYp B NPHUCYTCTBUM TepOMIMIa WM B pe3yJibTaTeé MyTal[HOHHOU
cenekumu (CM. HarpumMep, 1uist coeBbix 00008 US 5,084,082, nyst puca WO 97/41218, s
caxapHoi cBekyibl US 5,773,702 u WO 99/057965, nnst canata US 5,198,599 wimm nns
nonconaeyanka WO 01/065922).

Pacrenus nimm copra pacteHui (KOTOpbIE MOJMyYeHbI CrIOcobaMu OMOTEXHOJIOTUH
pacTeHuli, TaKMMH KaK T€HHbIE TEXHOJOTHH), KOTOpbIE Takke MOXHO o0paboTarhb

COTJIACHO JIAHHOMY H300pETeHUIO, NPEACTABIAI0T COOOM TpPaHCTeHHBbIE PACTEHHS,
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yCTOHYMBBIE K HACEKOMBIM, TO €CTb PACTEHUs], KOTOPbIE BBIPALIEHbl YCTOHUYUBBIMU OT
NOPaKEHHsI ONpPEAENIEHHBIMH ILIeJIeBBIMH HaCEKOMBIMU. Takue pacTeHuss MOryT OBITh
NOJIy4€HBbI B PE3yJIbTaTe IeHETHYECKON TpaHC(hOpMalMU, WIN B PE3yJbTaTe CENEKIIUU
pacTeHui, KOTopasl BKJIOYAET OJJHY MYTaLII0, 00ECIEeUNBAIOLIYI0 TAKYI0 YCTOHYUBOCTD

K HACEKOMBIM.

ITonsarne "ycTOHYMBOE K HACEKOMBIM TPAaHCTEHHOE pacTeHHe'" OXBAaThIBAET B
JAHHOM KOHTEKCTE JIF000€e pacTeHHE, KOTOPOE COAEPIKUT, KAK MUHUMYM, OIMH TPAHCTEH,
KOTOPBIH BKJIFOYAET KOTUPYIOIIYIO MOCIEA0BATEIbHOCTD, KOAUPYIOLIYIO CIIEAyIOLIee:

1)  wHCeKTMLMAHBIA KpucTaMueckuit Oemok (mporemH) wu3 Bacillus
thuringiensis WM €ro WHCEKTHLUIOHYKO YacTh, TaKWe KaK WHCEKTHUIUIHbIE
Kpuctajumueckue Oenku, mepeuncinenneie B Crickmore et al. (Microbiology and
Molecular Biology Reviews 1998, 62, 807-813), o6HoBnenHoe onncanue B Crickmore et
al. (2005) B Bacillus thuringiensis Toxin Nomenclatur, omucaHHBIE OHJAWH B!

http://www lifesci.sussex.ac.uk/Home/Neil Crickmore/Bt/), uan ero MHCEKTHULIUIHOIO

yacth, Hampumep, kinacc Cry-mporemno CrylAb, CrylAc, CrylB, CrylC, CrylD,
CrylF, Cry2Ab, Cry3Aa, nimu Cry3Bb nnm ux uHcekTMUMAHOTO 4YacTh (Hanpumep, EP-
A 1999141 u WO 2007/107302), unu Takoii MpOTeUH, KOAUPOBAHHBIA CUHTETUYECKIM
reHOM, KaK OMHUCaHHbIN B maTeHTHOMU 3asBke CIIIA 12/249,016; nnu

2)  xpucramunueckuii 6enok n3 Bacillus thuringiensis mnum ero yacTu, KOTOpbIH
B IPUCYTCTBHH BTOPOTO, IPYyroro Kpucraummieckoro 6enka u3 Bacillus thuringiensis nin
€ro 4acTu AEHCTBYeT MHCEKTHLUAHO, KaKk OWHAPHBIA TOKCHH, KOTOPBIH COCTOUT U3
kpuctanueckux OenkoB Cy34 u Cy35; umm (Nat. Biotechnol. 2001, 19, 668-72;
Applied Environm. Microbiol. 2006, 71, 1765-1774) unu qBOMHOTO TOKCHUHA, KOTOPBIHA
coctouT u3 Cryl A wmu Cry1F nporennos u Cry2Aa unu Cry2Ab unmu Cry2Ae nporenHa
(matentHas 3asBka CIIA 12/214,022 u EP08010791.5); unm

3) UHCEeKTULMAHBIA TUOPUAHBIA OENOK, KOTOpPBI BKIIOYAET YacTH JBYX
Pa3INYHBIX HHCEKTULMIHBIX KpUCTAIUINYeCKuX OenkoB u3 Bacillus thuringiensis, Takoi,
HanpuMep, Kak ruopun u3 OenkoB 1), MPUBEAEHHBIX BbIIIE, WIH THOpUA U3 OEIKOB 2),
NPUBENIEHHBIX BbIlIe, Hanpumep, 0enok Cryl A. 105, KOTOpbIN MPOXYLUPYIOT U3 BapHAHTA
Kykypy3sl MON98034 (W0 2007/027777); unu

4)  mporewH mo omHOMY W3 mm. 1) - 3), MpPUBENEHHBIX BHIIIE, B KOTOPOM
HEKOTOpBIE, B YaCTHOCTH, 1-10 aMMHOKHMCIOTHI 3aMELIEHBI IPYTOl AMUHOKHUCIOTON, IS

TOr0 4TOOBI HOOUTHCS O0JIee BBICOKOH MHCEKTULIMIHON 3¢ PEKTUBHOCTH MO OTHOLIEHUIO
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K LIeJIEBBIM HACEKOMBIM H/HUIH JUIsI TOTO YTOOBI PACHIMPUTH CIIEKTP COOTBETCTBYIOLINX
LIEJIEBBIX HACEKOMBIX, M/UJIH B CBSI3U C N3MEHEHHUsMHU, KOTOpble ObUIN WHAYLIMPOBAHBI B
xonupyroieit JIHK Bo Bpemst KJIOHHUPOBaHMS WM TPaHC(POPMALUHU, TAKOW Kak Oeyok
Cry3BbI B Bapuanre kykypy3st MON863 it MON88017 unu 6enok Cry3A B Bapuanre
KyKypy3sl MIR 604;

5)  uHCeKTHMLHMAHBIN BbieaeHHbIN Oenok u3 Bacillus thuringiensis muau Bacillus
cereus WM ero MHCEKTULIMAHOW YaCTH, TAKUE KaK BEreTaTUBHO ACHCTBYIOIINE TOKCHYHBIE
IO OTHOLICHHIO K HAaCeKOMbIM OeJKu (BereraTwBHbE WHCEKTULMAHbIE Oenku, VIP),

KOTOpbIe yKa3aHbl B http://www.lifesci.sussex.ac.uk/Home/Neil Crickmore/Bt/vip.html,

Hanpumep, Oenku kinacca 6enxos VIP3 Aa; mmu

6)  BeigeneHHsli Oenok u3 Bacillus thuringiensis nim Bacillus cereus, koTopsrit
B MPUCYTCTBUH APYroro BeiaeneHHOro Oenka u3 Bacillus thuringiensis nim B. cereus
IEeWCTBYET MHCEKTULIUAHO, TaK JK& KaK OMHAPHBIN TOKCHH, KOTOPBIA COCTOUT U3 OENKOB
VIP1A u VIP2A (WO 94/21795); nnu

7)  WHCEKTHULMIHBIA THOPUIHBIN O€JIOK, KOTOPBIHA BKJIIOYAET YACTH PA3IUIHBIX
BbIIeIeHHbIX OenkoB u3 Bacillus thuringiensis wim Bacillus cereus, Takoii kak ruOpun
6enxoB 1) nimm rubpua GenkoB 2), MPUBEAEHHBIX BBILIE, UITH

8) Oemok mo omHOMy M3 mm. S5) - 7), NPUBENEHHBIX BHIIIE, B KOTOPOM
HEKOTOpbIe, 0COOeHHO, 1-10 aMUHOKUCIIOTHI 3aMeIIeHbl IPYrod aMHHOKHUCIIOTOH, IJist
TOrO 4YTOOBI JOCTHTHYTh OOJiee BBICOKOW HMHCEKTULUIHONW 3(PQPEKTUBHOCTH IO
OTHOLIEHHIO K LEJIEBOMY BHIY HACEKOMBIX M/MJIM JUJISl TOTO YTOOBI PACHIMPUTD CIEKTP
COOTBETCTBYIOIINX LIEJIEBbIX BUIOB HACEKOMBIX, H/WIIU B CBSI3U C I3MEHEHHSIMH, KOTOpPbIE
Obut  wHAOyuupoBanbl B komupyromed JIHK Bo BpeMs KIOHHpPOBaHUS WK
TpaHchopmamu (MpuyueM, KOTUPOBAHHE COXPAHSETCS Ui OJHOTO HHCEKTHUIUIHOTO

Oenka), Takoi kak 6enok VIP3Aa B Bapuanre xnomuatauka COT 102; nm

9)  Beimenensslii Oenok u3 Bacillus thuringiensis nim Bacillus cereus, koTopsrit
B MPHUCYTCTBUU Ipyroro BbiieneHHoro Oenmka u3 Bacillus thuringiensis neiicTByer
WHCEKTULIU/IHO, TaK K€ KaKk OMHApHBINH TOKCHH, KOTOpPBIH coctouT u3 Oenkos VIP3 u
CrylA wm CrylF (US narentnbie 3asBku 601/126083 u 61/195019), wnm OunapHbIA
TOKCHH, KOTOpbIi coctout u3 0enkoB VIP3 u Cry2Aa wim Cry2Ab nnm 6enkos Cry2Ae

(matentHas 3asBka CIIA 12/214,022 u EP 08010791.5); nnmm

10) ©Genok no 1. 9), NpUBEIEHHOMY BBILIE, B KOTOPOM HEKOTOPBIE, B YACTHOCTH,

1-10 aMHUHOKHCIIOTBI 3aMeIE€Hbl APYTrOil aMUHOKUCIIOTOM, JJIS TOTO YTOOBI TOCTUTHYTh
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Oonee BBICOKOW HMHCEKTHIMIHON 3(PQPEKTHBHOCTH MO OTHOLICHHWIO K LENEBOMY BHIY
HACEKOMBIX H/HJIM JJIsi TOTO YTOOBI PACIIMPHUTH CIEKTP COOTBETCTBYIOLIUX LIEJIEBBIX
BUJIOB HACEKOMBIX, W/WJIM B CBSI3U C M3MEHEHUSIMH, KOTOpbIe OBLIM HMHIYLUPOBAHBI B
xonupyromeit JIHK Bo Bpems kioHupoBaHus WM TpaHchopManuu (mpuyeM,

KOOUPOBAHUE COXPAHACTCA AJIsI OAHOTO MHCEKTULUIHOTO 6em<a).

EcrecTBeHHO, 4TO K YCTOMYUBBIM K MHCEKTHLIMJAM TPAHCT€HHBIM PaCTEHHSIM B
HACTOSIIEM M300pEeTeHHH OTHOCUTCS Takke JF000e pacTeHue, KOTOpOe BKIIOYAeT
KOMOHWHAIIHMIO T€HOB, KOTOPBIE KOAUPYIOT OEJIKH OJJHOTO M3 MPUBEACHHBIX BBIIIE KJIACCOB
1 - 10. B onHo#i ¢opme BBINOJHEHUST W300pETEHHs] YCTOHYMBOE K WHCEKTHLUAAM
pacTeHue copepkurT Ooyiee OJHOTO TPAHCTeHA, KOMUPYIOIIEro OeNoK OJHOro u3
NPUBEACHHBIX BbIle KjaccoB 1 - 10, mnug TOro 9TtoOBl paACIIMPUTH CIIEKTP
COOTBETCTBYIOIINX IIEJIEBBIX BHIOB HACEKOMBIX HJIM JJISI TOTrO, YTOOBI 3aMEIUIUTh
pa3BUTHE YCTOMYMBOCTH HACEKOMBIX IO OTHOLIEHUIO K PACTEHUIO, B pe3yJbTaTe TOro,
YTO BCTPAUBAIOT PA3JIMUHBIE OENTKH, KOTOPBIE MHCEKTULIUIHO NEHCTBYIOT Ha LIEJIEBOH BUT
HAaCEKOMOrO, OTHAKO UMEIOT OTJINYHbBINA XapaKkTep NEUCTBUs, TAKON KaK MPUCOECTUHEHHE

K pa3JIndHbIM MECTaM MPUCOCAUHECHUS PELUECIITOPA Y HACCKOMOTO.

"VcToliunBoe K MHCEKTHLMAM TPAaHCIE€HHOE pacTeHHe" B JaHHOM KOHTEKCTE
O3HA4aeT pacTeHus, KOTOPOe, M0 MEHbIIEH Mepe, COAEPKUT OAUH TPAHCIEH, KOTOPBIH
COZIEPKUT MOCIEAOBATEIbHOCTh NonydeHus nsoiHoi cnupanu PHK, koropas nocne

2

IpueMa NUIu HaCEKOMBIM-BPEAUTEIIEM TIPEIATCTBYET POCTY 3TOTO BPEAUTEIIA.

Pacrenust mmm copra pacreHuil (KOTOpble OBUIM MOJyY€HBl METOAAMHU
pacTUTENIbHON OMOTEXHOJIOTMH, TAKUMH KaK TeHHbIE TEXHOJIOTHH), KOTOpbIE TaKXkKe
MOTYT ObITh 00pabOTaHBI COTJIACHO TAHHOMY M300PETEHUIO, SIBJISIOTCS] TOJEPAHTHBIMHU
IO OTHOIIEHHUIO K a0HOTUYECKUM CTPECCOBBIM (akTopam. Takue pacTeHUst MOTYT OBITh
MOJTy4YeHbI B PE3yJIbTaTe IeHETHYECKOH TpaHC(HOPMALIMK, UM B PE3yJIbTaTe CENEKLHU
pacTeHHii, KOTOpast BKIIFOYAET OJHY MYTALHIO, 00ECIEUNBAIOLIYIO TAKYI YCTOHYUBOCTD
K cTpeccoBbM (akTopam. K 0COOEHHO MONE3HBIM PACTEHUSM C TOJEPAHTHOCTBHIO TIO
OTHOILIEHHIO K CTPECCaM OTHOCSTCS CIIEAYIOIINE:

a.  pacTeHWs, KOTOpbIE COJAEPKaT TPAHCTEH, CIIOCOOHBIH TOHUXKATH
SKCTIPECCHUI0 W/FJIM aKTUBHOCTh I'eHa OTBedarolnero 3a nonu( ADP-pubosa)mnonnmepasy

(PARP) B pacTuTENnBbHBIX KJIETKAaX MU B PACTEHUSX.
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b.  pacreHHs, KOTOpbIE COIEPXKAT TPAHCTEH, CO3AAIOLINN TOJEPAHTHOCTb K
cTpeccaM, KOTOPBI CIOCOOEH TOHIKATh SKCIPECCHIO W/WIM aKTHBHOCTh TI€Ha,
oTBevaroLero 3a kopuposanue PARG B pacTeHMsX MM B pACTUTENBHBIX KIIETKAX;

C.  pacTeHus, KOTOpbIE COZIEPKAT TPAHCTEH, CO3JAIOIUIl TOJEPAHTHOCTb K
cTpeccam, KOTOPbIH KOAUPYeT (PyHKIHNOHAIBHBIH U1 pACTEHHH SH3UM IyTH ONOCHHTE3a
HUKOTHMHAMUAAICHUHANHY KJIEOTHA-CATbBAKE, cpemu  HHMX  HHKOTHHAMHJA3y,
HukotuHatdochoppudocunTpanchepasy, HHKOTHHOBOH KHCJIOTBI MOHOHYKJICOTHI-
aneHWITpaHchepasy, HUKOTUHAMHUIAACHUHANHYKJICOTHACUHTETAa3y MM HUKOTHHAMHU/I-

dochopudocunrpanchepasy.

Pacrenust uam copra pacrteHHil (KOTOpble OBUIM MOJy4€Hbl METOAaMHU
pacTUTENIbHON OMOTEXHOJOTMH, TAaKUMHU KaK TeHHbIE TEXHOJIOTHH), KOTOpPbIE TaKKe
MOTYT OBITE 00padOTaHBI COTJIACHO JAHHOMY M300pPETEHUI0, OTIINYAIOTCS N3MEHEHHBIM
KOJIMYECTBOM, Ka4eCTBOM /WM JIYYIIeH COXPAHSIEMOCTHIO MPH XPAHEHHU MPOAYKTA
ypoxkass W/WJIM M3MEHEHHBIMH CBONCTBAMH OMNpEAEJeHHBIX KOMIIOHEHTOB MPOIYKTA
ypoKasi, HApuMep:

1)  TpaHCreHHble pPACTEHHUs, KOTOpbIE CHHTE3UPYIOT MOAU(PHLIHUPOBAHHBIMN
KpaxMaj, OTJIMYAIOIUIICS W3MEHEHHbIMU (PU3HKO-XUMHYECKUMH CBOWCTBAMH, B
YACTHOCTH, COJEp)KaHHEeM aMMJIO3bl WJIM COOTHOIIEHHEM aMUJI03a/aMUJIONEKTHH,
CTENEHbIO PA3BETBJCHUS, CPEAHEH IUIMHON Lenu, paslieieHHeM OOKOBBIX Iereid,
NOBEIEHHEM BSI3KOCTH, NPOYHOCTBIO Tejis, pa3MepaMu 3€peH Kpaxmajia WWin
Mop¢osorueli 3epeH Kpaxmaia Mo CPaBHEHUIO ¢ KPaxMajoM, KOTOPbIH CHHTE3UPOBaH
IWKUMH TUIIAMUA KJIETOK PACTE€HHM MJIM PACTEHUH, TaK YTO 3TOT MOAMDUIIMPOBAHHBIMN
KpaxmaJi JIydiie MOAXOAUT ISl HEKOTOPbIX MPUMEHEHHII.

2)  TpaHCTeHHblE pAaCTEHHs, KOTOpble CHHTE3HUPYIOT HEKpaxMajbHbIe
yIJIEBOIHBIE MOJUMEpPBHI, WM HEKpaxMalibHble YTIJIEBOJAHbIE TOJUMEPbI, CBOWCTBA
KOTOPBIX MO CPAaBHEHHIO C JMKUMH THUIIAMH PACTEHUI M3MEHEHbl 0e3 MeHEeTHYeCKHX
monu¢ukanmid. Hanpumep, Takue pacTeHHs], KOTOpPble MPOAYLHPYIOT MONUPPYKTO3Y,
NPEANOYTUTENILHO TUMA HHYJIHHA U JIeBaHA, PAaCTEHHs, KOTOpble MPOAYLHUPYIOT abda-
1,4-rr0KaH, pacTeHwHsl, KOTOpbie MPOAyLUpPYIOT anb(a-1,6-pa3seTBieHble anbda-1,4-
IJIFOKAaHbI U PACTEHMS1, KOTOPbIe POAYLUPYIOT aJbTEPHAH.

3)  TpaHCreHHbIE paCTEHHsI, KOTOPbIE MPOAYLUPYIOT FHATyPOHAH.

4)  TpaHCreHHbIe PacTeHMs HJIM TMOPHIOHBIC PACTEHUs], KaK PemyaThlidl JIYK C

OTpeAeNeHHbIMU CBOMCTBAMHM KaK "BBICOKOE COJ€pP’KAHHE PAaCTBOPUMBIX TBEPIbIX
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BemectB" (,high soluble solids content’), He3HauuTenpHast enkocTh Bkyca (,low

pungency’, LP) w/unu nnurtenbHas crabuiabHOCTB NpH XpaHeHuu (,long storage’, LS).

Pactenns wunm copra pacTeHudl (KOTOpble OBUIM IOJNYyY€HBl METOAAMHU
pacTUTeNbHON OWMOTEXHOJOTUH, TAKUMHM KaK TeHHbIE TEXHOJIOTHH), KOTOpPbIE TaKkKe
MOTYyT ObITh 00pabOTaHBI COTJIACHO NAHHOMY H300PETEHHIO, MPEACTABISIOT COOOH
pacTeHHsl XJIOMYATHIUKA C U3MEHEHHbIMH CBOHCTBAMMU BOJIOKOH. Takue pacTeHHs] MOTYT
ObIT TOJIy4eHBI B pe3yJIbTaTe€ TeHETHYECKOH TpaHC(hOpPMALMK, WU B PE3yJIbTaTe
CEeNIEKI[UN PACTEHHH, KOTOPBIE COAEPKAT ONHY MYTALMI0, KOTOpasl BBI3BIBAET TaKUE
U3MEHEHUS] CBOUCTB BOJIOKOH,; K HUM OTHOCATCA:

a) paCT€HUsA, TaKHE€ KaK paCTCHUA XJIOMYaTHUKA, KOTOPBIC COACPIKAT
U3MEHEHHYI0 (POpMY Me€HOB IIeJUTFOJIO3aCHHTA3HI,

b) pacTeHus, TakWe KaK pAaCcTEHUs XJIOMUYATHUKA, KOTOPbIE COIEpIKaT
U3MEHEHHYI0 (opMy rsw2- WIH TITJI/3-TOMOJIOTOB HYKJIEMHOBBIX KHCIIOT, PacTeHHS
XJIOIMYATHHKA, C TTOBBILICHHOM KCIpeccreii caxapo3edochaTCHHTA3I,

C)  pacTeHHs, TAKHE KaK PACTEHUs XJIOMMYATHHKA, C TIOBBILICHHOHN SKCIIPECCUe
CaxapO3eCHHTA3bI,

d) paCTCHUs, TAKUE KaK PACTCHUSA XJIOMYATHUKA, Y KOTOPbIX U3MCHECH MOMCHT
BPEMCHHU IMPOMYyCKAHUA TLIa3MOACCMOB Yy OCHOBAHUA KIJICTKM BOJIOKHA, HAIIpUMEDP, B
pe3yJibTaTe peryJMpOBaHUs BHU3 BOJIOKHOCEJIEKTUBHOM [3-1,3-rimrokaHasbr,

€)  PpacTeHHus, TaKue KaK PacTeHMs XJOMYAaTHUKA C BOJOKHAMH C U3MEHEHHOM
PEaKIIOHHOW CIOCOOHOCTBIO, HAlpUMep, B pe3yjbTaTe OJKCIpeccuu TreHa N-

AleTUIITIIIOKO3aMUH-TpaHchepasbl, cpenu Hux Takke nodC, U reHa XUTHHCHHTA3bI.

Pactennss wmnmm copra pacTeHud (KOTOpble OBLIM TOJNYYEHBI METOAAMH
paCTI/ITeJIbHOﬁ 6I/IOT6XHOJIOFI/II/I, TaAKUMHU KaK T'CHHBIC TeXHOJ'IOFI/II/I), KOTOPBIE TaK¥XE
MOTyT ObITh OOpabOTaHBI COTJIACHO NAaHHOMY H300pPETEHHIO, MPENCTaBJSIFOT COOOM
pacTeHus parca WM POICTBEHHBbIX Brassica-pacTeHus: ¢ UI3MEHEHHBIMU CBONCTBAMH TIO
cocTaBy Macia. Takue pacTeHUs MOTYT OBITh MOJYYEHbI B PE3yJIbTATE T€HETHYECKON
TpaHchOpMalMK, WM B Pe3yJIbTaTe CENEKLUHUH PACTeHUH, KOTOpbIe COAEpPXKaT OIHY
MYyTalHUr0, KOTOPas BbI3bIBACT TAKUE U3MCHCHUA CBOICTB MacJjia, K HUM OTHOCATCA:

a)  pacTeHWs, TaKHe KaK PACTEHHUs parica, KOTOpble MPOAYLUPYIOT MAacCio C
BBICOKHUM COACPKAHUEM OJIEMHOBOU KHUCJIOTHI,

b)  pacreHus, Takue Kak pacTeHMs parca, KOTOpble MPOAYLHPYIOT MAcCio C

HU3KUM COACPIKAHUEM JINHOJICHOBOH KHUCJIOTHI,
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C)  pacTeHus, TaKHe KaK PaCTEHHUs parca, KOTOpble MPOAYLUPYIOT MAacio C

HU3KUM COACPIKAHNEM HACBILICHHBIX YKUPHBIX KHUCJIOT.

PactenusaMu unm copramMu pacTeHuil (KOTOpble MOTYT OBITH IOJNy4YeHBI C
MIOMOIIBIO METOJIOB PACTUTENbHBIX OMOTEXHOJIOT U, KaK T€HHbIE TEXHOJIOTHH), KOTOpPbIE
TaKke MOTyT ObITh 0OpaboTaHBl COTJIACHO AAHHOMY H300PETEHUIO, SIBISIOTCS TaKue
pacTeHusi, Kak kKapToesb, KOTOPBIH SIBISETCS YCTOWYMBBIM K BHpPyCaM, Harpumep, K
Bupycy kaprodenst Y (codbrrue SY230 u SY233 Tecnoplant, ApreHTrHa), HJIK KOTOPBIE
SIBJISTFOTCSI YCTOHYMBBIMHM K TakuUM 3a00JIEBAHMSIM, KaK THWJIb OOTBBI UM KJIyOHEBas
rHWIb (potato late blight) (Hanpumep, ren RB), nimi KOTOpBIE TOKA3BIBAIOT YMEHBLICHNE
CJIQJIKOBATOTO BKYCa, BBI3BAHHOTO XOJIOAOM (KOTOpBIi recyT reHbl Nt-Inh, II-INV) nn

KOTOpBIE MTOKA3bIBAIOT (PEHOTHI KapIUKOBOCTH (reH A-20 okcupaasa).

Pactennss wnmm copra pacteHMd (KOTOpble OBUIM TOJNYyYEHBI METOAAMHU
paCTHTeJ’IbHOﬁ 6I/IOTeXHOJ'IOFI/II/I, TaAKUMHU KaK T'CHHBIC TeXHOJ’IOFI/II/I), KOTOPBIC TaKXE
MOTryT ObITh 00pabOTaHBI COTJIACHO NAHHOMY H300PETeHHIO, MPEICTABISIIOT COOOM
pacTeHusi parca WM POACTBEHHBIX Brassica-pacTeHHs] ¢ U3MEHEHHBIMH CBONCTBAMHU
pactpeckuBanue cemsiH (seed shattering). Takue pacteHuss MOryT OBITH TOJNY4YEHBI B
pe3yJibTaTe TeHeTHYeCKOH TpaHcopMaluy, WK B PE3yJbTaTe CEICKIUH PACTCHHI,
KOTOPBIC COACPIKAT OAHY MYTallMI0, KOTOpPAas BbI3bIBACT TAKUEC U3MCHCHHBIC CBOI\/'ICTBa, u
BKJIFOYAET TaKWe PpaCTeHMs, KaK parnc ¢ 3aMeJIeHHbIM WM TOHWKEHHBIM

PacTpeCKHBAHHEM CEMsIH.

Oco0eHHO TONe3HBIMH TPAHCTEHHBIMH pACTEHUSIMH, KOTOpble MOTYT OBITb
00paboTaHbl COTJIACHO JAaHHOMY H300PETEHUI0, SIBJISIFOTCS PACTeHHs, C OIHUM
TpaHCHOPMUPYIOIIUM COOBITUEM MM KOMOWHANMel TPaHCHOPMHUPYIOIIUX COOBITHH,
koropbie B CIIIA B Ciyx0Oe KOHTpOIJIS 310POBBs JKUBOTHBIX U pacTeHuii (Animal and
Plant Health Inspection Service (APHIS)) MununcrepcTBa cenbckoro xossiiicrea CIITA
(United States Department of Agriculture (USDA)) sBisiroTCs mpenMeTom
NPEIOCTABJIEHHBIX MM HAXOSILIMXCS. HA PACCMOTPEHUH MPOLISHUI HeperyJHpyeMoro
cratyca. Maopmanus 00 3ToM MoxeT ObITh osy4ena B sirodoe Bpemst B APHIS (4700
River Road Riverdale, MD 20737, CIIA), Hanpumep, Ha HHTEPHET-CTPAHULE

http://www.aphis.usda.gov/brs/not reg.html. B nenp nogauu »toii 3as8ku B APHIS st

MMPOLICHUS ABJIAOTCA 100 npeaoCTaBJICHHBIMU n1bo HaxXOAAHUMUCS Ha PACCMOTPEHUU !
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- IIpomenue: IlepcoHanbHbI HMAEHTU(UKALMOHHBIH HOMEP MPOIIEHHUSL
Texnnueckoe onmcanue coObITHil TpaHcpopmauuu, noaydeHHbx or APHIS, moxer
ObITh HaliZIEHO HA MHTEPHET-CTPAHMLIE 110 HOMepy nporeHus. [Ipu 3ToM 3Tu onucanus

PaCKpbITbl HA OCHOBaAHHUU OT3bIBOB.

—  Jlononnenue npouenus: OT3bIB 0 O0JI€e paHHEM NPOIIEHUH, I KOTOPOTO

TpeOyIOTCS TOMOJTHEHUE UITH JOTIOJTHUTEIbHBIE CBEICHUS.
- VYupexxnenue: MM nuna, Noaa0IIero npoueHue.
- IIpenmer perynupoBaHus: OTHOCSIIUECS K HEMY BUJIbI PACTEHHUIL

- Tpancrenssiii perorun: coiicrsa ("Trait"), KOTOpPBIE MOMYYHIN PACTEHUS

B pe3yJIbTaTe COOBITHI TpaHCHOPMALIHH.

- CoObITHe WK JTUHUHN TPpaHC(POPMALIMU: HA3BaHHME COOBITUS WM COOBITUH
(uHOTZa  TaKke  Ha3bIBAEMbIX  "JUHUS/MUHUU'), IUII  KOTOPBIX  mpedyercs

HEPEryJUPYEMBIN CTATYC.

- Jokymentel  APHIS:  pasnuuHble  TOKYMEHTBL, KOTOpble  ObUIH
onyonukoBanel APHIS oTHOCHTENbHO NpomeHust it MOryT ObITh onyueHs! o APHIS

IO 3aIpPOCy.

Oco0eHHO TONe3HbIMH TPAHCTEHHBIMH pPACTEHUSIMHM, KOTOpPblE MOTYT ObITb
00paboTaHbl COrJIACHO JAHHOMY H300pPETEHMIO, SIBJISIFOTCSI PACTEHHUS, C OJHUM WJIH
HECKOJIbKUMH T€HAaMH, KOIUPYIOIIMMH OJWH WM HECKOJBKO TOKCHHOB, SIBIISIFOTCS
TPAHCT€HHBIE PACTEHMs, KOTOpPbI€ MPONAOTCS MMOJ TOProBbiIMU HazBaHusiMu: YIELD
GARD® (Hampumep, KyKypy3a, XJOMUaTHUK, coeBble 000b1), KnockOut® (Hampumep,
Kykypy3a), BiteGard® (manpumep, kykypysa), BT-Xtra® (mampumep, KyKypy3a),
StarLink® (Hampumep, kykypy3a), Bollgard® (xmomuatHuk), Nucotn® (XJIOM4aTHUK),
Nucotn 33B® (xmomuarnuk), NatureGard® (Hampumep, Kykypysa), Protecta® wu
NewLeaf® (xaptodens). TonepaHTHBIME K TepOUIIUIAM PACTEHUSMH, KOTOPBIE CIEAYET
YIIOMSIHYTb, SIBJISIFOTCSI, HAIPUMEp, COPTa KYKYpY3bl, COPTAa XJIOMYaTHHUKA U COPTa COsi-
0000B, KOTOpbIE MPONAIOTCS IMOA CIEAYIOUMMU TOPrOBBIMU Ha3BaHUsMHU. Roundup
Ready® (TonmepantHOCTh K Tin(OCaTy, HAMPUMEP, KYKYypy3a, XJIOMYATHUK, COCBBIC
600s1), Liberty Link®) (TonepanTHOCTH K pochuHOTpUIIMHY, Harpumep, parc), IMI®
(TonepaHTHOCTh K MMUAA30JdHHOHY) U SCS® (TONEepaHTHOCTD K CYJIb()OHUIMOUEBUHE,

HanpuMmep, Kykypy3a). K ycroiiumBeiM Kk repOMmmMmaM pacTeHUsiM (PaCTEHUSIM,
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TPaJUIMOHHO BBIPAIEHHBIM C TOJEPAHTHOCTBIO K IepOuInaM), KOTOpbIE CIIEAyeT

YIIOMSIHYTb, OTHOCSITCSI COpTa, INpoaaBaeMble nox ToproebiM HasBanueM Clearfield®
(Harpumep, KyKypy3a).

OcoOeHHO TOJIe3HBIMH TPAHCT€HHBIMH PACTEHUSIMH, KOTOpPbIE MOTYT OBITh
00paboTaHbl COTJIACHO NAHHOMY H300PETEeHUI0, SIBJIIOTCS PACTEHHs, B  KOTOPBIX
MPOU3OIILIN COOBITHS TpaHchopMay wiu KOMOMHALMS COOBITHH TpaHCchopMauu u
KOTOpbIC, HANIpUMEP, NPUBECIACHBLI B 62136 AaHHBIX PAa3JIMYHbIX HAaUOWOHAJIbHBIX WJIN
pPEerHOHANIbHBIX BENOMCTB (CM., Hampumep, http://gmoinfo jrc.it/gmp browse.aspx wu
http://cera-gmc.org/index.php?evidcode=&hstIDXCode=& gType=&AbbrCode=&atCo
de=&stCode=&colDCode=&action=gm_crop_database&mode=Submit).

JlelCTByIOIME BEIECTBA WM, CPEACTBA COINIACHO IAHHOMY MOXKHO TaKXKe
MPUMEHSATH B 3aIUTE MATEPUAIIOB AJIS 3aLUTHI TEXHUYECKUX MAaT€PUAJIOB OT OPAKEHHUS
U pa3pyLICHUs HEeXeNaTeJIbHBIMH MHUKPOOPTaHM3MaMHM, Kak, HarpuMep, rpudbamMu u

HaCCKOMbBIMH.

Jlanee coenMHEHHUS] COIJIACHO IaHHOMY M300peTeHHMI0 camu Mo cebe WU B
KOM6I/IHaI_II/II/I C ApyrumMmu 6I/IO.]'IOFI/ILIGCKI/I AKTUBHBIMU BEUICCTBAMU MOT'YT IPUMEHSTHCA B

Ka4eCcTBe CPEeNCTB st OOpBOBI C 0OOpacTaHUEM MPEIMETOB.

ITon TexHUYECKMMHU MaTepuajaaMu CiIeayeT MOHUMATh B JAHHOW CBSI3U HEXKUBBIE
Marepuanbl, KOTOpbl€ MPUIOTOBJIEHBI [UIsl TpUMEHeHUss B TexHuke. Hampumep,
TEXHUYECKHMH MaTepuallaMM, KOTOpPbI€ MOJDKHBI OBITh 3AINUINEHBI OT MHKPOOHOrO
WU3MEHEHUS WK Pa3pyIIEHUs], MOTYT OBITh KJISSIIIIUE BEIECTBA, MINHBL, Oymara, CTEeHOBOH
KapTOH U KapTOH, TEKCTHJIb, KOBPBI, KOXKa, IPEBECUHA, JJAKOKPACOYHbIE MaTepHasbl U
U3JeNnusl U3 IJIaCTMAacC, CMa304HO-OXJIAXKAAOLIUE CPEACTBA U APYrue MaTepHalibl,
KOTOPbIE MOTYT MOJBEPraThCsl MOPAKEHNUI0O MUKPOOPTaHU3MaMU WJIH Pa3pyLIATbC UMH.
Cpenu 3amuiaemMblx MaTepUasioB ClelyeT Ha3BaTh TaK)Ke YacTH IPOU3BOACTBEHHBIX
YCTAaHOBOK U 3/aHMs], HAIPUMEP, KOHTYPBI BOASHOIO OXJIAXKIAEHUS, OXJIAXKAAKOLIUE U
HArpeBaTeNIbHbIE CUCTEMbl, U BEHTWISLUOHHbIE M KOHAULMOHHMPYIOLINE YCTAHOBKH,
KOTOPBIM MOXKET OBITh MPUYUHEH YINEepO 3a CHeT Pa3MHOKEHHs MHUKPOOpraHm3mos B
paMKax HACTOSAIIEro HW300peTeHusl ClenyeT Ha3BaTh B Ka4yeCTBE TEXHHUUYECKUX
MaTepHajOB MPEATIOYTUTENPHO KIIESIINe BEIleCTBa, TJIMHBI, OyMary U KapTOH, KOXY,
IPEBECUHY, JIAKOKPACOYHBbIE MAaTEPHAJIbL, CMa304YHO-OXJIAKAAKLINE CPEeAcTBa U

KUJKOCTU-TETUIOHOCUTENH, OCOOEHHO TMPENNOYTUTEIbHO ApeBecHHy. JleficTByromue
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BEIIeCTBA WJIH CPEICTBA COMJIACHO U300PETEHHIO MOTYT MIPEIOTBPATUTD HEXKETaTeIbHbIS
s¢dexTr, Takue Kak THHUEHHWE, pachaj, OKpalluBaHue, OOeCHBEYHBAHHE WU
3aruiecHeBeHHe. Kpome TOro, CoequHEeHUs] COTJIaCHO JAHHOMY H300PETEeHHI0 MOXHO
NPUMEHSITh IS 3aIUThI OT 0OpacTaHus MPEIMETOB, B YACTHOCTH, KOPIyCOB KopaOiet,
CHUT, CeTel, COOPYKEHUH, MPUYAIbHBIX YCTAHOBOK M CUTHAJIBHBIX YCTAHOBOK, KOTOPBIE

MOT'YT HAXOOUTBHCA B KOHTAKTEC C MOpCKOfI BOJOM HJIHU CO CTOYHBIMH BOJIAMH.

Crniocob 6oprOBI ¢ HeXKeTaTeNbHBIMEI IPUOAMU COTJIACHO JAaHHOMY H300pETEHUIO
MOYKHO TaK)K€ IPUMEHSITD /IS 3aIUThI TOBAPOB, MOMJIEKAIINX JITUTEIBHOMY X PAHEHHUIO
(Storage Goods). ITon "ToBapamu, MOMJIEKALUMH JJIMTEILHOMY XPaHEHHIO" TIPU 3TOM
NIOHUMAIOT PUPOHBIE BEIIECTBA PACTUTEIBHOIO MU JKHBOTHOT'O TIPOUCXOXKIEHUSI, WITH
NPOAYKTBl WX MepepaboTKH, KOTOpbIE MOJYYEHbI W3 TPUPOABI U JJIST KOTOPBIX
HeoOXOIMMa IOJITOBPEMEHHAs 3aluTa. ToBaphl, MOIJIeKAIINe IJIUTEIbHOMY XPaHEHHIO,
PACTUTENFHOTO MPOUCXOXKIEHHS, TAKHE KaK, HAIPUMEp, PACTEHHs! HJIM YaCTH PACTEHHHH,
Hanpumep, cTedH, TUCThbs, KIyOHH, CeMeHa, (PPYKTHI, 3epHA, MOTYT OBITh 3aIIHUIIEHbI B
BHUJIE€ CBEXKECOOPAHHOTO YpOsKasi MIIH NOcIIe epepaboTku ¢ (peaBapUTENbHOMN ) CYIIKOH,
YBJIQXKHEHUEM, U3MEJIbYCHHUEM, [TEPEMANIbIBAHUEM, ITPECCOBAHNEM WJIH MOKAPHBAHUEM.
ToBapbl, mnojyeXalue UIMTEIbHOMY XPAaHEHHIO, OXBATBIBAIOT TAKXKE IIOJIE3HYIO
IPEBECUHY, SIBJISIETCSI JIU OHA He repepaboTaHHOM, TAKOW KaK CTPOUTEIbHBIHN JIeC, MaUYThI
JUHUR 3JIEKTPOCHAOXKEHHUsT U Orpajbl, WJIM B BUAE T'OTOBBIX INPOAYKTOB, TaKUX Kak
mebenp. K TOoBapam, momnexamugM  UIMTEIBHOMY  XPAHEHUWIO,  KMBOTHOTO
IPOUCXOKACHHUST OTHOCSATCS, HANPHMeEp, IIKYPbl JKMBOTHBIX, KOXa, IIyOBI M BOJIOCHL
JIelCTBYIOLIHE BELIECTBA UJIH CPEICTBA COMJIACHO M300PETEHHIO MOTYT MPEA0TBPAIIATh
Takue oOTpunareibHble 3(PQexTl, Kak THUEHHe, pa3pylLIeHHe, OKpaIIMBaHUE,

O6eCLIBe"II/IBaHI/Ie WUJIN 3aI11JICCHEBCHUC.

B kadecTBe mpuMmepa, HO HH B KOEM Cllyyae HE OrPaHHYMBAs, CIEAYET Ha3BaTh
HEKOTOPBIX BO30yauTeENel rpuOKOBBIX 3a00J€BaHNH, KOTOPBIE MOTYT OBITh 00pabOTaHbI
COMIACHO JTAHHOMY U300peTeHuro: 3a00JieBaHUsl, BbI3bIBAEMbIE BO30OYAUTENSIMU
VUCTHHHON MYYHUCTOW POCHI, TAKMMHU KakK, HampuMep, BUIbI pona Onymepus (Blumeria),
HanpuMmep, Blumeria graminis; Bumel ponma momocdepa (Podosphaera), Takme Kak,
Hanpumep, Podosphaera leucotricha; sunbl pona cheporeka (Sphaerotheca), Takue xak,
Hanpumep, Sphaerotheca fuliginea; Bumer poma yHmunyna (Uncinula), Takue kKak,
Hanpumep, Uncinula necator; 3a0oneBaHus, BbI3bIBaeMble BO30OyauTensMu Oone3Heil

P>KaBJICHUS, TaKUMH KakK HaIrpumMmep, BHUADbI pona TMMHOCTIOPAHTUYM

2



85

(Gymnosporangium), Takue Kak, Hanpumep, Gymnosporangium sabinae; BHIbI pona
remunes (Hemileia), Takue xak, Hanpumep, Hemileia vastatrix; Bunel poga ¢akorncopa
(Phakopsora), Takue kax, Hanpumep, Phakopsora pachyrhizi u Phakopsora meibomiae;
BubI popa nykuuHus (Puccinia), Takue kak, Harpumep, Puccinia recondita mnum Puccinia
triticina; Buzabl poma ypomuuec (Uromyces), Takue kak, Hampumep, Uromyces
appendiculatus, 3aboneBaHus, BbI3bIBAEMblE BO3OYAMTENSIMH W3 TPYNIbl OOMHIIETOB
(Oomyceten), TakuMH Kak, Hampumep, Buabl poma Opemus (Bremia), Takue Kak,
Hanpumep, Bremia lactucae; Bumbl poma meponocropa (Peronospora), Takue Kak,
Hanpumep, Peronospora pisi wiu P. brassicae; Bunbl poaa purtodropa (Phytophthora),
Takne kak, Hanpumep, Phytophthora infestans; Bunbl poma mnasmonapa (Plasmopara),
TakMe Kak, Hampumep, Plasmopara viticola; Buabl poma mCeBONEPOHOCTIOPA
(Pseudoperonospora), Takme kak, Hampumep, Pseudoperonospora humuli wum
Pseudoperonospora cubensis; Bumel poga nutuyMm (Pythium), Takme kak, Hampumep,
Pythium ultimum; 3aboneBanusi, mpuBOnALINE K OOPA30BAHMIO MSATEH HA HCTHEB,
KOTOpbIE BBI3BIBAIOT, HATMPUMEpP, BHIbl JIUCTBAX pOdA U YBSINAHHIO alTepHAPHS
(Alternaria), Takue xak, Hampumep, Alternaria solani, BuEel poma nepkocropa
(Cercospora), Takue kak, Hanpumep, Cercospora beticola; BUIbI poma KJIagoCIOPHyM
(Cladosporium), takme kak, Hampumep, Cladosporium cucumerinum; BHUIBI pona
koxymobonyc (Cochliobolus), Takue xak, Hanpumep, Cochliobolus sativus (koHHIMEBas
dopma: Jlpekcnepa, CHH: TeIbMHHTOCHOPUYM), BHUIbI pOAa KOJUIETOTPUXYM
(Colletotrichum), Takue kak, Hanpumep, Colletotrichum lindemuthanium; Bunbsr pona
ukjaokonuym (Cycloconium), Takue kak, Hanpumep, Cycloconium oleaginum; BuIbI
pona auanopre (Diaporthe), Takue kak, Hanpumep, Diaporthe citri; BumbI poaa 3JcuHOe
(Elsinoe), Takme kak, nampumep, Elsinoe fawcettii;, BHIbI poma TIOEOCOPUYM
(Gloeosporium), Takue kak, Harpumep, Gloeosporium laeticolor; BuasI pona riomepesuia
(Glomerella), Takue xak, Hampumep, Glomerella cingulata, Bunbl poma ryursapaus
(Guignardia), takue kak, Hanpumep, Guignardia bidwelli; Bunbl ponma nentochepus
(Leptosphaeria), Takue xak, Hanpumep, Leptosphaeria maculans; Bunbsl poga MarHanopre
(Magnaporthe), Takue kak, Hanpumep, Magnaporthe grisea; BUIbI pofa MHKPOIOXUYM

(Microdochium), Takme kak, Hampumep, Microdochium nivale, Bumgel pona

mukocgepema (Mycosphaerella), Takue kak, Hanmpumep, Mycosphaerelle graminicola u
M. fijiensis, Bumel poma ¢eocdepuss (Phaeosphaeria), Takme kak, Hampumep,
Phaeosphaeria nodorum; Bunel pona nmupenogopa (Pyrenophora), Takue kak, Hanpumep,

Pyrenophora teres; Bunsl poga pamymnapus (Ramularia), rakue xak, Hanpumep, Ramularia
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collo-cygni; Buabl poma puaxocnopuyM (Rhynchosporium), Takume kak, Hampumep,
Rhynchosporium secalis; Bunbl pona cenrtopusi (Septoria), Takue Kak, Hampumep,
Septoria apii; Buasl poga tudyna (Typhula), Takue xak, nHanpumep, Typhula incarnata;
BUIbI poxa BeHTypusi (Venturia), Takue Kkak, Hampumep, Venturia inaequalis;
3aboneBaHusl KOpHEH U cTebeli, KOTOpbIe BBI3bIBAIOT, HAIPHMEP, BUABI POJa KOPTULIYM
(Corticium), takue kak, Hampumep, Corticium graminearum; BHIbI poaa (y3apuym
(Fusarium), Takue xak, Hanpumep, Fusarium oxysporum; BUABI poJia ra€yMaHHOMULIEC
(Gaeumannomyces), Takue kak, Hanpumep, Gaeumannomyces graminis; BUABI poaa
pm3oktonus (Rhizoctonia), Takme kak, Hampumep, Rhizoctonia solani; Bumbel pona
tanes3us (Tapesia), Takue kak, Hanpumep, Tapesia acuformis; BUAbI poJa THEIABHOIICHC
(Thielaviopsis), Takue kak, Harpumep, Thielaviopsis basicola;, 3a0oneBaHus KOJIOCHEB U
MeTeNIOK (BKJIFOYasi KOYaHbl KYKYPY3bl), KOTOpbIe BBI3BIBAIOT, HAMPHUMEP, BUABI pOIa
anrepHapus (Alternaria), Takue kak, Harpumep, Alternaria spp.; BUABI poJa aCIePrILIyC
(Aspergillus), Takue xak, Hampumep, Aspergillus flavus; Buabl poma kiagocmopuym
(Cladosporium), takue kak, mampumep, Cladosporium cladosporioides; Buabl pona
knasunenc (Claviceps), Takue kak, Hampumep, Claviceps purpurea; Buabl pozaa
¢yzapuym (Fusarium), takme kak, Hampumep, Fusarium culmorum; Buabl pona
ru0bepemna (Gibberella), takme xak, Hampumep, Gibberella zeae; Buasl pona
monorpademia (Monographella), Takue kak, Hanpumep, Monographella nivalis; Bumb
pona centopusi (Septoria), Takue kak, Hampumep, Septoria nodorum; 3aboneBaHws,
BBI3bIBAEMbIE FOJIOBHEBBIMU I'pHOaMH, TAKUMH KaK, HAIPUMEp, BUABI poaa cawuenorexa
(Sphacelotheca), Takue kak, Hanpumep, Sphacelotheca reiliana; Buabl poga THULIETHS
(Tilletia), Taxue kak, Hanpumep, Tilletia caries, T. controversa; BUAbI poJa ypOLMCTUC
(Urocystis), Takue kak, Hanpumep, Urocystis occulta; Bumer poga ycrunaro (Ustilago),
takne kak, Hanpumep, Ustilago nuda, U. nuda tritici; rHueHue (QpPyKTOB, KOTOpOE
BBI3BIBAIOT, HANpUMep, BUAbI poxa acneprmuiyc (Aspergillus), Takue kak, Hanmpumep,
Aspergillus flavus; Bumer pomna 6otpuruc (Botrytis), Takue kak, Hampumep, Botrytis
cinerea; Buael porma neHnuwuinyM (Penicillium), Takme xak, Hampumep, Penicillium
expansum u P. purpurogenum; Bunbl poma ckjeporwrwms (Sclerotinia), Takuwe Kak,
Hanpumep, Sclerotinia sclerotiorum; Bunbl pona BepTuiumym (Verticilium), Takue xax,
Hanpumep, Verticilium alboatrum;  mpoucxopsimye OT CeMsSH W IOYBBI THWJIU
3a0oneBaHMsl CesHIEB, KOTOpble BbI3bIBAOT, ¢y3apuyM (Fusarium), Takme Kaxk,
HampuMep, W YBsiIaHWs, a Hampumep, BuAbl Fusarium culmorum; Taxke poma BHIbI

pona ¢purodropa (Phytophthora), Takue kxak, Hanpumep, Phytophthora cactorum; Bumsr
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poma muruym (Pythium), Takme kak, Hanmpumep, Pythium ultimum; Buasl pona
pmsokronus (Rhizoctonia), Takme kak, Hampumep, Rhizoctonia solani, Bumgbel pona
ckneporuyM (Sclerotium), Takue kak, Hampumep, Sclerotium rolfsii;  pakoBbie
3a00eBaHus, rajuibl (HAPOCTHI) M BEIbMUHBI METEJIKH, KOTOPBIE BBI3BIBAIOT, HAIPUMED,

Bubl pona HekTpus (Nectria), Takue kak, Hanpumep, Nectria galligena,;

3a00J1€BaHHsI YBAOaHUS, KOTOPBIC BbI3BIBAKOT, HAIIPUMED, BUIBI pOAa MOHUJIMHUA

(Monilinia), Takue kak, Harpumep, Monilinia laxa;

neopManuy JUCTHEB, COLBETUN U (PPYKTOB, KOTOPBIE BBI3BIBAIOT, HAMPUMED,
Bunbl pona tadppuna (Taphrina), takme kak, Hampumep, Taphrina deformans;
JereHepaoHHbIe 3a00JIeBaHUS IPEBECHBIX PACTEHUH, KOTOPbIE BBI3BIBAIOT, HAIIPUMED,
Bunbl poma scka (Esca), Takme kak, Hampumep, Phaemoniella clamydospora,
Phaeoacremonium aleophilum u Fomitiporia mediterranea; 3aboneBaHus IBETOB U
CeMsIH, KOTOpbIe BBI3BIBAIOT, HANPHUMEpP, BUABI poxa Oorputuc (Botrytis), Takue Kak,
Hanpumep, Botrytis cinerea, 3a0oneBaHus KJIyOHEH pacTEHUH, KOTOpPbIE BBI3BIBAIOT,
Hanpumep, BUabI porna pusokroHus (Rhizoctonia), Takue kak, Hanpumep, Rhizoctonia
solani; Bumel poxa rempmuHTOCTIOpuyM (Helminthosporium), Takme kak, Hampumep,
Helminthosporium  solani; 3a0oneBaHus, KOTOpbIE BBI3BIBAIOT OaKTepHUATIbHbIE
BO30yAHUTENN, HampuMmep, BUABI poxa KcaHTomoHac (Xanthomonas), Takue Kak,
HarpuMmep, Xanthomonas campestris pv. oryzae, BuAbl poja IICEBAOMOHAC
(Pseudomonas), Takue kxak, Hanpumep, Pseudomonas syringae pv. lachrymans; Bumsl

pona speunus (Erwinia), Takue kak, Hanpumep, Erwinia amylovora,
[TpennoyTuTeILHO MOYKHO OOPOTHCSI CO CIEAYIOMIUMHE OOJIE3HIMH COEBbIX O0O0O0B!

rpuOKOBBIE 3a00JIEBAaHUSI JIUCTbEB, CTEeOJiel, CTPYYKOB M CEMsIH, KOTOpPbBIE
BBI3bIBAIOT, HAMPHUMEp, ISITHA HA JIUCTBSX, BBI3bIBAEMbIE BUIOM POAA  aJTEpPHApPUS
(Alternaria spec. atrans tenuissima), antpakHoce (Anthracnose) (Colletotrichum
gloeosporoides dematium var. truncatum), kopu4aHeBble siTHA (Septoria glycines), msiTHa
Ha JIMCTBSIX U YBsIZaHUE JINCThEB, BbI3bIBAEMbIe BUIOM poaa uepkocrnopa (Cercospora
kikuchii), yesamanue nucTheB, BbI3bIBaeMble BUAOM poma xoaHedopa (Choanephora
infundibulifera trispora (cWH.)), TSTHa Ha  JIHCTBSAX, BbI3bIBAEMBIE BUAOM poOIa
naxtyimogdopa (Dactuliophora glycines), myrmmncras rieceHb, BbI3bIBAEMbIE BUIIOM POJia
neponocriopa  (Peronospora manshurica), yBsimaHue, BbI3bIBAEMOE BHIOM poOIa

npekcnepa (Drechslera glycini), neHTO4HBIE MSATHA HA JINCTBSX, BBI3BIBAEMBIC BUIOM
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pona uepkocmnopa (Cercospora sojina), MmsTHA Ha JIUCThSIX, BbI3bIBAEMbIC BHIOM poOJa
nenrocepymmuna (Leptosphaerulina trifolil), maTHa Ha JTUCTBSX, BbI3bIBAEMbIE BUIOM
pona ¢umtoctuka (Phyllosticta sojaecola), yBsimanue cTpydkoB u creOiieli, BbI3bIBEMOE
BUIIOM poza pomornicuc (Phomopsis sojae), mbuieBUHAS My4YHUCTAs! pOCa, BbI3bIBAEMasi
BUIIOM poxma mukpocdepa (Microsphaera diffusa), maTHa Ha JUCTBSX, BBI3BIBAEMbBIE
BUIOM pona nupenoxaera (Pyrenochaeta glycines), yBsigaHue Haa3eMHBIX YacCTel,
JIUCTBBI M TKaHEH paCTeHHIl, BbI3bIBaEMOE BUIOM pona puzoktonus (Rhizoctonia solani),
pka, TOJIOBHS, BbI3bIBaeMble Buaamu pona (axorcopa (Phakopsora pachyrhizi,
Phakopsora meibomiae), kopkooOpa3Hble MSATHA, BBI3bIBAEMbIE BHIIOM pojia cdarenoma
(Sphaceloma glycines), yBsimaHue JUCThEB, BbI3BIBAEMOE BUIOM pPOJa CTEMQPUIHNYM
(Stemphylium botryosum), Tode4Hble MATHA, BBI3bIBAEMbIE BHIOM POa KOPUHECTIOpa

(Corynespora cassiicola).

I'puOkoBbIe 32001€BaHMs HA KOPHSIX U CTEOJISIX, KOTOPBIE BBI3bIBAIOT, HAMIPHMED,
YepHOe THUEHHE KOpHEH, BbI3bIBaeMble BHIOM poxa kanoHekTpus (Calonectria
crotalariae), yriaeBHIHOE THHEHHE, BbI3bIBAEMbIE BHAOM poAa MakpopoMHHA
(Macrophomina phaseolina), yBsinaHue win MOHWKaHUE, THUEHHE KOPHEH M KPOHBI U
CTPYYKOB, BbI3bIBaeMoe Bumamu poxaa ¢yzapuym (Fusarium oxysporum, Fusarium
orthoceras, Fusarium semitectum, Fusarium equiseti), rHHeHHe KOpPHEH, BBI3bIBAEMOE
BUAaMH poxoB wmukosenTomuckyc (Mycoleptodiscus terrestris), HeokocMmocmopa
(Neocosmopspora vasinfecta), ysimanue KpOHbI U CTeOJeH, BbI3bIBA€MbIE BUIOM POIA
muanopte (Diaporthe phaseolorum), si3Ba cteOJieii, BbI3bIBaeMbIe BUAOM POAA TUATIOPTE
(Diaporthe phaseolorum var. caulivora), THueHHe, BbI3bIBaeMOe BUIOM pozaa ¢purodropa
(Phytophthora megasperma), kopuuyneBoe rHuenue crebneii (Phialophora gregata),
THUEHHEe, BbI3bIBaeMOe Buiamu poaa mnuruyMm (Pythium aphanidermatum, Pythium
irregulare, Pythium debaryanum, Pythium myriotylum, Pythium ultimum), rHuenue
KOpHeH, paspyieHue crteOnell u rubeiab OT MUABIO, BbI3BIBAEMOE BHIOM pOIa
pmokrorust (Rhizoctonia solani), paspymenue crebieii, BbI3bIBAEMOE BHIOM pOAa
ckneporunus (Sclerotinia sclerotiorum), 10KHOE yBaHHWE, BBI3bIBAEMOE BHUAOM poOIa
ckneporunust  (Sclerotinia rolfsii), THHeHHE KOpHEH, BBI3BIBAEMOE BHIOM pOIa

tuenasuorncuc (Thielaviopsis basicola).

B xauecTBe MHKPOOPraHM3MOB, KOTOPbIE MOTIYT BbI3BaTb AECTPYKLMIO HIIH
M3MEHEHNE TEXHUYECKUX MATepUaJIOB, CIEAYyeT Ha3BaTh, HAIpUMEp, OakTepuu, rpuodsl,

OPOXCKH, BOIOPOCIH M CIU3€Bble OpraHu3Mbl. [IpenmylnecTBeHHO OHOJIOrHYecKu
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AKTHBHBbIE BEIIECTBA COIJIACHO JAHHOMY H300PETEHHIO NeHCTBYIOT Ha TIpuObl, B
YACTHOCTH, IUIECHEBbIE TPUOBI, OKPAIIMBAIOIINE M Pa3pyLIAIOLINE APEBECHHY TI'PUOBI
(OasuamomHLIETHI), a TAaKXKe HA CJIM3€Bble OpraHu3Mbl U Bojopocnu. Crenyer Ha3BaTh,
HarpuMep, MHUKPOOPTaHH3MbI CIEOYIOLIMX pOAOB: anbTepHapusi (Alternaria), Takux
BUIIOB Kak Alternaria tenuis; acnepruniyc (Aspergillus), Takux Bunos kak Aspergillus
niger; xeromuyM (Chaetomium), Takux BunoB kak Chaetomium globosum; konuogopa
(Coniophora), Takux BunoB kak Coniophora puetana; nentunyc (Lentinus), Takux BUAOB
kak Lentinus tigrinus, nenuumuiuyM (Penicillium), takux BumoB kak Penicillium
glaucum; mnomunopyc (Polyporus), Takux BumoB kak Polyporus versicolor;
aypeobasumuym (Aureobasidium), Takux BuIoB Kak Aureobasidium pullulans;
ckiepopoma (Sclerophoma), Takux BumoB kak Sclerophoma pityophila; Tpuxonepma
(Trichoderma), Takux BunoB kak Trichoderma viride; smepuxus (Escherichia), Takmx
BunoB kak Escherichia coli; mnceBmomonac (Pseudomonas), Takux BHAOB Kak
Pseudomonas aeruginosa; cradunokokkyc (Staphylococcus), Takumx BHIOB Kak

Staphylococcus aureus.

Hapsiny ¢ 5TuM, OHONOrMYecKH AaKTHBHBIE BEINECTBA COIJIACHO JaHHOMY
N300pPETEHNIO TMPOSBISIFOT OYEHb XOpOIlee aHTUMHKOTHUecKoe pedictBue. OHuU
o0nagarT OYEeHb LIMPOKHUM AHTUMUKOTHYECKMM CIIEKTPOM, B YaCTHOCTH, INPOTUB
nepMaTopUTOB U MOOErOBbIX I'PHOOB, MJIeCeH! U AU(Da3HbIX TpUOOB (HanpuMep, MPOTUB
BunoB kauauaa (Candida), takux kak Candida albicans, Candida glabrata), a Taxke
Epidermophyton floccosum, Bunos acneprusnyc (Aspergillus), Takux kak Aspergillus
niger u Aspergillus fumigatus, BumoB Tpuxodpurton (Trichophyton), Takux kak
Trichophyton mentagrophytes, BumoB Mukpocmopoir (Microsporon), TaKuUX Kak
Microsporon canis u audouinii. Ilepeuncnenne >Tux rpubOB HU B KOEM Clydae He
SBJISIETCS. OTPAHUYEHUEM OXBAThIBAEMOI'O MHKOTHYECKOTO CIEKTpPa, & HOCUT TOJBKO

MOSICHUTEJIbHBIN XapaKTep.

buonornyecku akTUBHbBIE BCILICCTBA B CBA3U C 9TUM MOT'YT IIPUMCHATBHCA KaK JIA

MCIHNLMHCKHUX, TaK U JJId HE MCIUITMHCKHX HpHMeHeHI/IfI.

CoenuHeHHs1 COrIaCHO M300PETEHUIO, PU HEOOXOIUMOCTH, B ONPEAEICHHBIX
KOHLIEHTPALUAX, COOTBETCTBEHHO, PACXOJHBIX KOJUYECTBAX MOTYT NPUMEHSTHCS B
Ka4yecTBe repOUIUIOB, 3alIUTHBIX BEIIECTB, PETryJSITOPOB POCTA PACTEHUIN WJIH CPENICTB
IUIL yJIYYIOeHWs] CBOWCTB PACTeHUM, WJIM B KAaueCTBE MHUKPOOUWIMIOB, HANPUMED, B

Ka4eCTBE (1)yHl"I/IL[I/I)IOB, AHTUMHKOTHUKOB, 6aKTepI/ILII/II[OB, BUPULIUAOB (BKJ'IIOLIaH cpeacrnaa
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NPOTHUB BUPOUIOB) UM cpencts mpoTuB MLO (opraHu3msbl, nofpoOHbIE MUKOIUIA3ME) U
RLO (opranmsmsl nogodusie pukerrcua (Rickettsia)). IIpu HeoOxonuMocTH, OHH MOTYT
OBITH HCIIOJIB30BaHbI B KAYECTBE MPOMEKYTOUHBIX U MPEALIECTBYIOIINX NPOAYKTOB AJIS

CHHTE3a APYIHX OMOJIOTHYECKH aKTHBHBIX BELIECTB.
A.  Xumuueckue npuMepbl

Haunbie AMP onyOIuKOBaHHBIX MPUMEPOB MPEACTABICHBI HJIA B KJIACCHYECKOU
dopme (O-3HauUeHUs, MyJbTUILIETHOCTh, KONMu4ecTBO H-aToMOB) WM B BUOE Tak
Ha3biBaeMbIX crmuckoB SIMP-nukoB. B cnocobax cruckos, comepskammx muku AMP,
yka3aHbl nanHble SIMP BBHIOpaHHBIX MPUMEPOB B BUAE CUCKOB SIMP-nHKOB, npuyem K
KaXJIOMy CHTHAJIbHOMY ITHKY CHa4ajla YKa3aHO O-3HAYEeHUE B 4. HA ThIC. (pPpm) U 3aTeM
WHTEHCUBHOCTh CHTHAJIa OTAENBHO depe3 3Hak mpobena. Ilapa naHHBIX O-BeTMUYMHA-
WHTEHCUBHOCTb CHUTHAja PA3JIMYHBIX CUTHAIBHBIX MUKOB OTAENEHBI APYr OT JApyra

TOYKOU C 3aMATOM.
[ToaTOMy CITUCOK TUKOB MPUMEPOB UMEET POpMY:

81 (MHTEHCUBHOCT; 82 (MHTEHCHUBHOCTE);........ ; 8i (MHTEHCHBHOCTL;. .. ... ; On

(MHTEHCUBHOCTD)

MHTEHCUBHOCTb YETKUX CHUTHAJIOB HAXOIUTCS B OTHOIIEHHUSIX Koppesinquu C
BbICOTOM CHUTHAJOB B II€YaTHOM npumMepe CIeKTpa JMP B cM U IIOKa3bIBaeT
JIEMCTBUTEJIbBHOE COOTHOIEHHUE MHTEHCUBHOCTH CHUTHaja. B MIUPOKUX CUTHAJIAX MOILYyT
OBITh NnpeacTaBjIC€Hbl HECKOJIBKO IMUKOB WJIM CEPE€ANHA CHUTHAJIla U €€ OTHOCUTECJIbHAas

HWHTCHCUBHOCTD IO CPAaBHCHHUIO C CaAMbIM MHTCHCUBHBIM CUT'HAJIOM B CIICKTPE.

Jlns kanmuOpoBKu Xumuueckoro ciasura H-SIMP-cHekTpoB Mbl HCTIONB30BAJIH
TETPAMETUJICHJIAH W/WJIM XUMHYECKHI CIBUT PACTBOPUTENS, B YaCTHOCTH, B CJydYae
criektpoB, koropeie mMepsitor B [IMCO. Ilostomy B muke crucko AMP moxker

BCTPECUATHCA TCTPAMETUIICHUIIAH, HO 3TO ABJIACTCA HEO0s3aTEIbHbBIM.

Cruicku mikoB 'H-SIMP CX0H ¢ KJIACCMYECKUMH TMEYaTHbIMU criuckamu ‘H-
SAMP u oOblMHO comepskaT BCE MHKH, KOTOpPble YINOMHUHAIOT Kiaccudeckne SIMP-

WHTEPIPETALNH.

Kpome TOro, oHH MOTYT, KaK M KJIAaCCHY€CKHe mNeuaTHele crucku 'H-SMP,
MOKA3bIBaTh CHTHAJBI PACTBOPHUTENEH, CTEPEOM30MEPOB HEOOXOAMMBIX COSHUHEHHH,

KOTOPBIE TAKXKE SBISIFOTCS MIPEIMETOM U300pETeHNUs, H/UITH ITUKU TIPUMECEH.
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B naHHBIX CUTHAJIOB COEMHEHHH B AENbTa-00JaCTH PACTBOPUTENEH /W BOJBI

1 .
B Hamux H-JMP-nukax nmokaszaHbl OObIMHBIE MUKW PACTBOPUTENEH, HANIPUMED, MMUKU
JIMCO B IMCO-Dg 1 HK BOZIbI, KOTOPBIE B CPEIHEM OOBIMHO OOHAPYKHUBAIOT BBICOKYIO

HNHTCHCHBHOCTD.

[Tuky crepeon3oMepoB MHIIEHEBUAHBIX COSTUHEHUI W/WIM MHUKOB NpUMeceil
00BIYHO UMEIOT OoJiee HU3KYK0 MHTEHCUBHOCTb, YeM IHKH HEOOXOAMMBIX COCAMHEHUH

(Hampumep, ¢ yuCcTOTOH >90%).

Takue crepeon3oMepbl W/WIA MPUMECH MOTYT ObITh THIHYHBIMH IS
COOTBETCTBEHHBIX CIIOCOOOB MoJy4eHusl. TakuM 00pa3oM UX MUKU MOTYT ITOMOTaTh MPU
pacro3HABAHUN BOCHPOM3BENEHUS HAIIEro crnocoba TOJy4YeHUs TMpPU  [TOMOIIU

"OTHEeYaTKOB NMajbleB" MOOOYHOTO MPOAYKTA.

JKCrepT, KOTOPBIN OLEHHBAET MUK HEOOXOMUMBIX COSTUHEHHH C TTOMOLIBO
u3BecTHBIX criocodoB (MestreC, ACD-mMonenupoBaHue, MM C MIOMOIIBIO MOJYYEHHbIX
OTBITHBIM TyTEeM, aHATM3UPYEMbIX OXKHIAEMbIX 3HAYEHUH), IO Mepe HEeOOXOAMMOCTH
MOXKET U30JIMPOBATH IMUKU HeO6XOI[I/IMbIX COeI[I/IHeHI/II\/'I, npuyeM, mnpu HeO6XOI[I/IMOCTI/I,
NPUMEHSIIOT JTOTIOJIHUTENbHBINA (PUIIBTP MHTEHCUBHOCTH. Takoe n3onmpoBaHue ObUIO OBl

TOX0Ke Ha YIIOMSHYTOE 0TOOpakeHHe MUKOB B KJIacCHIeckoit uaTepnpeTanuu 'H-SIMP.

Jpyrue neranu 'H-SIMP NMMKOBBIX CITMCKOB MOKHO B3ATh M3 TEOPETHYECKOM

6a3bl HayuHbIX nccaenosanus Research Disclosure Database Ne 564025.
ITpencraBneHHbIE HIDKE IPUMEPHI PA3BICHSIOT H300peTeHne Ooee moapoOHO.

IIpomexxyTouHOe coenuHeHue 1

IMony4enue 3,5-nudTop-N-ruapokcrOeH301KapOOKCUMUAOMIXIOPUIA

[To ananormm c¢ mnpennucanmeM B WO2012/130798 nns 3,5-muxmop-N-
THIPOKCHOEH30IKapOOKCUMUTOMITX TIOPUIA MOy YHITH 3,5-nudrop-N-

THIPOKCHOEH30IKapOOKCUMUIOWITXJIOpHN U3 3,5-nudropOeH3anbaeru B 1Ba 3Tamna.

IIpomexxyTouHOE cCoeAnHEHNE 2

[Tonyuenne metunosoro s¢upa 3-(3,5-ngudropdenmn)-5-mernn-4H-u3okcazon-
5-xapOOHOBOH KHUCIOTHI

ITo ananoruu ¢ npegnucanuem B W02012/130798 nnst metunosoro 3¢upa 3-(3,5-
mdropdennn)-5-mernn-4H-u3okca3on-5-kapboHOBOH  KUCHOTEI  monyuymian  3-(3,5-
nudropdenmn)-S-metmn-4H-n30kca30-5-MeTnoBeli 3¢up KapOOHOBOW KHUCIOTHI U3

3,5-mudropbensanpaernia B TpH dTarna.
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IIpomexyTounoe coeauHeHue 3

ITony4enue 3-(3,5-nudropdennn)-5-suann-4H-n3okcazon-5-kapOoHOBOM
KUCJIOTBI

ITo ananoruu ¢ npennucanuem B W02012/130798 mnsa 3-(3,5-nuxnopdennn)-5-
metua-4H-n30kca3om-5-kapOOHOBONH  KUCIOTBI  mony4uiu  3-(3,5-nudropdenmn)-S-
mMeTuI-4H-n30Kkca305-5-kapOOHOBYIO KUCIIOTY MyTEM OMBUICHHUS] METHUIIOBOTO 3dupa 3-

(3,5-nudpropdpenun)-S-metnn-4H-n30kcazon-5-kapOOHOBOM KUCIIOTHI.

IIpomexyTounoe coenuHenue 4

ITonyuenue XJopHuaa 3-(3,5-nudropdpenmn)-5-mernn-4H-uzoxcazon-5-
KapOOHOBOW KUCJIOTHI

ITo ananoruu ¢ mpeanucannem B W02012/130798 nnst N-tper-Oytun-3-(3,5-
nuxjopdenmn)-S5-metmn-4,  S-muruapo-1,2-okcazon-5-kapbokcamuna w3 3-(3,5-
mudropdennn)-5-mernn-4H-n30kca300-5-kapOOHOBOH  KUCIIOTBHI  MPEBpALEHHEM C
OKCATMJIXJIOPUAOM nostyamiiu xyopun 3-(3,5-nudropdenmn)-5-merun-4H-u3okcazon-5-
KapOOHOBOW KHCJIOTBI W HCIOJB30BAJM B KAadeCTBE HCXOAHOTO TPOAyKTa Oe3

JIOMOJIHUTEIBbHOU OUYUCTKH.

IIpomexyTO4HOE COeAUHEHUE 5

ITony4enue 3-(3,5-audroppennn)-5-(1-runpokcnstn)-4H-n3oxcazomn-5-
METHJIOBOTO 3rpa KapOOHOBOI KHCIOTHI

199 r (104 wmwmomb) 3,5-audrTop-N-ruapokcudeHsuMunonaxiopuaa  (s.
NPOMEXKyTOYHOe coenuuenue 1) pacrBopuiu B 330 mi1 2-nponanona u cmewmanu ¢ 15.0
r (104 MMoub) MeTHIOBOrO 3dupa 3-TUAPOKCH-2-MeTHIIeNOyTaHOBOM KucaoThL. [locne
nobasyenust 43.8 T (522 MMoub) runpokapOOHaTa HATpHs Harpenu cycrnensuro 10 S0°C
U TONACPXKHMBAJIM TEMIEPaTypy B TeUeHHEe 2 4YacOB, 1O TNOJHOrO IPEBPALICHUS
ucxonHoro marepraia. CycrneH3uro OTPUIBTPOBAIN U CTYCTHUIH (PUIBTPAT B BAKyyMe.
[Tony4eHHBII OCTATOK MOMECTHJIM B JIUXJOPMETaH, 3aT€M NPOMBUIM HACBIIIEHHBIM
PacTBOPOM XJIOPU/IA HATPHSI, OPTAaHMUYECKYIO (ha3y BBICYLIMIIN HAX CyIb()aTOM HATPHS U
nocie (UIBTPOBAHUSIBBIIAPUIN B  Bakyyme. IlomyudeHHbIi TakuMm oOpa3om
HEOYMIIICHHbIH MPOAYKT MOMECTIJIM B TOJYOJd M KPHUCTAJUTM30BAIU AOOABICHHEM H-
rentaa. Takum oOpasom momyumnu 255 r (86 %) 3-(3,5-mudropdenmn)-5-(1-
ruapokcusT)-4H-n30kcazon-5- MeTmnoBoro 3¢gupa KapOOHOBOW KHCIIOTHI B BHIE

OecCIBETHBIX KPHCTAJLIOB.
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Juactepeousomep 1: 'H NMR (CDCI3): § = 1.20 (d, 3H), 2.36 (d, 1H), 3.52 (d,
1H), 3.72 (d, 1H), 3.83 (s, 3H), 4.34 (m, 1H), 6.88 (m, 1H), 7.20 (m, 2H).

Juactepeousomep 2: 'H NMR (CDCI3): § = 1.29 (d, 3H), 2.12 (d, 1H), 3.58 (d,
1H), 3.68 (d, 1H), 3.83 (s, 3H), 4.23 (m, 1H), 6.88 (m, 1H), 7.20 (m, 2H).

IIpomesxyTouHOE coearuHEeHHE 6

[Monyuenune 3-(3,5-nudropdenin)-S-[1-(TpudTopMeTHICYTBPOHUITOKCH )3 THII]-
4H-u30KCa3051-5-MeTUIIOBBIN 3(pup KapOOHOBOH KHCIOTHI

29.9 (105 mmomb) 3-(3,5-nudropdenmn)-5-(1-ruapokcustin)-4H-u3okcazom-5-
METHJIOBOTO 3(upa kapOOHOBOH KUCIOTHI B 660 Mt nuxyiopmerana oxyaawiu 10 0°C u
cmemanu ¢ 16.3 v (210 mmonp) nmupuauHa. 3aTeM MeIJICHHO NOOaBUJIH pacTBOp U3 38.6
r (137 mmonb) anruapuaa Tpudropmerancyibpokucaorsl B 80 M quxiopmeraHa. Uepes
30 munyt npu 0°C cmewanun c¢ 300 mn guxjopMeraHa W TPUXKABI MPOMBLUIU
opranuueckyro ¢asy no 200 M pacTBOpa U3 HACBIIIEHHOTO PACTBOPA XJIOPU/IA HATPHS U
1 N comsuaoit xucnmotel (3:1). 3arem opraHuueckyro (asy aABakAbl MPOMBUIN
HACBHIIEHHBIM PAaCBOPOM XJIOPUAA HATPHS, BBICYLIMIIN CYJIb()AaTOM HATPHSA, U YOAIWIH
pactBoputenb B Bakyyme. IlomydeHHbII TakuM 00pa3soM HCXOAHBIH IMPOAYKT

HUCIIOJIb30BAJIN Ha CJICAYIOIEM 3TaIle oe3 JIOTIOJTHUTEJIbHOM OYMCTKH.

Juactepeousomep 1: 'H NMR (CDCI3): § = 1.54 (d, 3H), 3.44 (d, 1H), 3.89 (s,
3H), 3.94 (d, 1H), 5.49 (q, 1H), 6.91 (m, 1H), 7.20 (m, 2H).

Juacrepeousomep 2: 'H NMR (CDCI3): § = 1.59 (d, 3H), 3.53 (d, 1H), 3.89 (s,
3H), 3.90 (d, 1H), 5.57 (q, 1H), 6.91 (m, 1H), 7.20 (m, 2H).

IIpomexyTounoe coenuHeHue 7

[Monyuenwue 3-(3,5-nudpropdenmn)-S-sunnn-4H-n3okcazon-5-merunosoro 3dupa
KapOOHOBOW KUCJIOTHI

43.0 r (103 Mmonbp) HEOUHMINEHHOro mpoxykma mnocienHero stama (3-(3,5-
mudropdenun)-5-[ 1-(tpudTopmernicynbpornnokcn )3t |-4H-n3okcazomn-5-
METUJIOBOTO 3¢upa KapOOHOBOW KUCIIOTHI ) pacTBOpHIH B SO0 MII AMMETHIIALIETAMUAA U
1O KarusiM B Tederne 20 MUHYT cMetnBaiu ¢ pactsopoM u3 18.8 r (124 mmons) DBU B
50 mn numerunaueramuna. PeakLMOHHYIO CMeECh MEPEMELIMBAIN NPU KOMHATHOMN
TeMIIepaType B TeueHue 2 4, 3areM 10 1 1 nobasmu nensHyro 2 N CONSHYO KHCIOTY U
ABakI bl SKkcTparupoBaiu mo S00 vt nuaTIIoBOro 3¢ upa. O0BeNMHEHHBIC OPraHUYECKHUe

¢a3pl BHICYIIMIN CYIb()ATOM HATPUs, OTGUIBTPOBAIN U BBIAPUIN B Bakyyme. Ilocne



94

Xpomarorpaduueckoi OUUCTKU HA CUJIMKAresie ¢ IUXJIOPMETAHOM B Ka4eCTBE SJFOEHTA
UCXOIHBIH MPOAYKT TEPEKPUCTAJUIM30BAIM U3 LUKJIOrekcana. Takum oOpasom,

nosyuuiu 23.4 1 (85 %) GecLBETHBIX KPUCTAJLIOB.

'H NMR (CDCI3): § = 3.34 (d, 1H), 3.84 (s, 3H),3.93 (d, 1H), 5.38 (d, 1H), 5.55
(d, 1H), 6.14 (dd, 1H), 6.88 (m, 1H), 7.19 (m, 2H).

IIpomexxyTouHOE CoenuHEHHE 8

ITonyuenue 3-(3,5-nudropdenmn)-5-sunnia-4H-n3zokcazomn-5-kapOOHOBOH
KHCJIOTBI

7.5 1 (28.0 mmonb) 3-(3,5-nudTopdenmn)-S-sunnn-4H-1n30kca3051-5-MeTHIIOBOTO
a¢upa kapOOHOBOM KUCIOTHI cMemaiu ¢ 21 v 2 N HaTpoBOro mEIOKa U HarpeBajiu B
TedeHue 8 4 oOpaTHbIM MOTOKOM. Ilocie oxnakaeHus: peakMOHHYI0 CMECh MPOMBLUIH
STHJIALIETATOM, B BOOHOH (pa3y ¢ momorbto 2 N CONSTHON KUCIIOTHI yCTAHOBHIIH YPOBEHD
pH 1, ordpunprpoBanyu GecuBeTHBII OCaIOK M BBICYLIWIN Ha BO3Ay3e. Bbrxox cocTasmi
6.8 T, (96 %).

"HNMR (CDCI3): § =3.40 (d, 1H), 3.92 (d, 1H), 5,00 (dd, 1H), 5.45 (d,1H), 5.63
(d, 1H), 6.16 (dd, 1H), 6.87-6.93 (m, 1H), 7.16-7.21 (m, 2H).

IIpomexyTodynoe coenuHeHue 9

ITony4enue XJIOpHUIaa 3-(3,5-nu¢propdpennn)-5-merun-4H-u3oxcazon-5-
KapOOHOBOM KUCIIOTbI

270 r© (10.6 wmmomb) 3-(3,5-mudropdpenun)-5-suHnn-4H-u30kcazom-5-
KapOOHOBOW KHUCJIOTHI AOOABHIIN B 45 MJI AUXJIOpPMETaHa, 3aTeM JAO0ABHIN TPU KaIUIA
mumermnpopmamuna (JAM®P) u 3zarem 2.03 r (159 MMOJIb) OKCATMIXJIOPUAA.
Habnronanock aktuBHOe razoo0OpasoBanue. CMech mepeMeInnBaid B TeUeHue 6 4 mpu
KOMHATHOW TeMIlepaType, M 3aTeM pacTBOPHUTEIb U H30BITOK OKCAJLTHIXJIOPHIA
BbIMAPWIH B BakyyMme. [loyueHHbIi TakuM 00pa3oM HCXOAHBIA MPOAYKT MCIOIb30BAIN

Ha CJIeAYIoLIeM dTare 06e3 TOMOJIHUTEIbHONH OYHCTKH.

IIpomexxyTouHoe coenuHenue 10

[Monyuyenne 4-amuHOTETparuapodypaH-3-MeTHIIOBOTO 3dupa KapOOHOBOH
KHUCJIOTBI

4-amuHOTeTparuapodypan-3-MeTUIOBbI (P KapOOHOBON KHUCIIOTBI MOKET
ObITh TIOJTy4eH corjiacHo omucHHBIM B G.R. Ott et al.; Bioorg. Med. Chem. Lett. 2008,

694—-699 meTonmam.
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IIpomexxyTouHoe coenuHeHue 11

[Tonyuyenne muc-4-amuHOTETparnapodypan-2-MeTusioBoro 3¢upa xKapOOHOBOH
KUCJIOTBI THAPOXJIOPUAA

I{uc-4-amuHoTeTparunpodypas-2-MeTHIOBbIH  3pup KapOOHOBOH — KHCIIOTBI
TUAPOXJIOPUI MOXKET OBITh MoJydeH cornacHo onucanubiM B D P. Walker et al., Synthesis

2011, 1113-1119 meronam.

IIpomexxyTouHOE coenrHeHue 12

[Monyuenne [Luc-4-amunorerparunpodypan-2-ui](muppoauans-1-ui)MeTaHoH
TUAPOXJIOpUAA

K 100 mr (0.55 mmoinp) muc-4-amuHOTETparuapodypan-2-MeTuioBoro 3gupa
KapOOHOBOW KHCIOTHI ruapoxiopuaa nodasumm 1.15 mi (13.7 MMob) MUppoOIHINHA U
nepeMelnBaId 3 IHS NPH KOMHATHOW TeMIlepaType. 3aTeM pPeakIHOHHYK CMeCh
BBIMAPHWIN B BakyyMme. Takum 00pa3oM NOJMyUIIIH YKa3aHHOE B 3aT0JIOBKE COEIMHEHHUE B
BUJI€ HEOUHIIIEHHOTO MPOAYKTA, KOTOPBIH MPUMEHSIIN O€3 JONOTHUTENbHOW OUYUCTKH Ha

CJICAYIOUIEM STalle.

IIpomexxyTouHOE coenuHeHue 13

IMonyyenne  nuc-4-aMuHO-N-IIUKJIONPONUITETParuapodypan-2-kapOooKcamu
TUIPOXJIOpUAA

K 100 mr (0.55 mmonb) 1muc-4-amuHOTETparuapodypan-2-MmeTusioBoro sdupa
KapOOHOBOM  KHMCJIOTHI  ruapoxjopuna nobaswmu 095 wmn (137  wmmosnb)
LUKJIONIPONUJIAMIHA U TIepeMeInBaid 3 JOHS MpU KOMHATHOW TeMmmepaTrype. 3aTem
PEaKIMOHHYIO CMeChb BBINIAPUJIM B Bakyyme. Takum oOpa3oM MONYyYHIIA YKa3aHHOE B
3aroJIOBKE COENUHEHHE B BHJE HEOYMINEHHOTO MPOAYKTA, KOTOPbIA MpuMeHsu Oe3

JIOTIOJTHUTEJIBHOM OUMCTKH Ha CICOYHOIIEM STaIlec.

IIpomexyTounoe coenunenue 14

[Tonyyenue uc-4-amuHO-N-MetunTerparunpodypan-2-kapOokcamua
TUAPOXJIOpUAA

K 100 mr (0.55 mmonb) 1muc-4-amuHoTeTparunpodypan-2-meruniosoro sdupa
KapOOHOBOM KMCJIOTHI THAPOXJIOpHA B 2.5 Mt MeTanosa qooasuiu 0.20 mi (2.75 MMoib)
40%-HOro pacTBopa METHJIAMHHA B METAHOJIE U MEPEMEIINBAIIH 3 JHS NMPH KOMHATHON
TeMmreparype. 3aTeM pEeakIMOHHYI0 CMeCh BBIMAPHIN B Bakyyme. Takum oOpasom
NOJIYYMUJI YKAa3aHHOE B 3aroJIOBKE COEJUHEHHE B BHE HEOUHUINEHHOrO IPOAYKTA,

KOTOPBIH MpUMeHsIH 0€3 AOTONHUTEIbHON OYUCTKU Ha CIEAYIOLIEM 3Tarle.
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IIpomexxyTouHOE coeanHenue 15

ITony4enue muc-4-[[3-(3,5-nudpropdennn)-S-sunnn-4H-n3oxcazomn-5-
kapOoHWI|aMuHO |TeTparuipodypan-2-MeTuaoBoro 3¢upa KapOOHOBOM KHCIOTHI

K 601 wmr (4.14 mmonb) nuc-4-amuHoterparuapodypan-2-merunosoro 3¢upa
KapOOHOBOW KHCJOTHI ruapoxyiopuaa B 12.5 mn puxnopmerana nobaswiu 1.15 mn
TpusTHIaMuHA, 3aTeM npu 0°C mobasuiu 750 mr (2.76 MMoJb) Xjiopuaa kKapOOHOBOM
KkucsoThl K [IpomexxyTounomy coenuHennio 9 B 12.5 M1 nuxjopMeraHa, nepeMeluBaiu
B T€YeHHE O 4 MPHU HATPEBAHUU 1O KOMHATHOH TEMIIEPATYPBI U 3aTeM NOOABHIJIN BOAY.
Opranudeckyro a3y OTAETWIN, BBICYLIMIIN CYJIb(ATOM HATPHS U BHIIAPUIN B BAKyyMe.
ITocne xpomaTorpaduu BbIMAPEHHOTO OCTaTkKa Ha cunkarese noiayauian 1.00 r (91 %)
ME3TUJIOBOTO a¢pupa uc-4-[[3-(3,5-mudropdenmn)-5-sunmn-4H-u3okcazon-5-

kapOoHw|amMuHo [TeTparuapodypan-2-kapOOHOBOH KHUCIOTHI.

IIpomexxyTouHOE coenuHeHue 16

[Monyuenue uc-4-[[3-(3,5-mudropdpennn)-5-mermn-4H-n3okcazon-5-
kapOoHWI|aMuHO |TeTparuapodypan-2-MeTUIOBOTrO dupa KapOOHOBOH KHCIIOTHI

K 262 wmr (1.44 MmMoIb) IPOMEKYTOYHOTO COeAMHEHUs 14 B 5 M1 quxiopMeTana
nobaswn 292 mr (2.88 MMoib) TpuaTiiamuHa, 3ateM npu 0°C gobaswmmu 250 mr (0.96
MMOJIb) XJIOopHuaa KapOOHOBOW KHCJIOTHI (TPOMEXKYTOUYHOE COequHeHHue 4) B 6 M
IUXJIOPMETaHa, TepeMeLInBald B TeueHue 6 4 INpU HarpeBaHUM 10 KOMHATHOMN
TeMIepaTypbl U 3ateM pobOaBwin Boxy. OpraHuueckyro a3y OTOENWIN, BBICYLIMIH
cynbhaToM HaTpusi U BBINAPHIM B Bakyyme. [locnme xpomartorpaduu BBIIAPEHHOTO
ocTaTka Ha cuiukaresie nonyumwiu 75 mr (21 %) mestunosoro sgupa umc-4-[[3-(3,5-
mudropdenmn)-5-mernn-4H-u3okcazon-5-kapoonun Jamuno [rerparuapodypan-2-

KapOOHOBOW KUCJIOTHI.

ITpomexxyTouHoe coenuHeHue 17

ITonyuenue uc-4-[[(55)-3-(3,5-nudropdhennn)-5-suann-4H-nzokcazon-5-
kapOoHwWI|aMuHO |TeTparuapodypan-2- MeTUIOBOTO 3¢ upa KapOOHOBOM KHCIOTHI

[To aHamOrNH C MOJYYEHUEM ITPOMEKYTOUHOTO COSMHEHHUS 9 CHavaa moyiyduin
COOTBETCTBYIOILIMH XJIOPU KapOOHOBOW KHCIIOTBI, KOTOPBIA MPEBPATIIIA aHAJIOTUIHO
MIPOMEKYTOYHOMY COEAUHEHHUIO 15 B YIIOMSIHYTO€E B 3ar0JIOBKE COCIMHEHHUE.

Takum obpasom u3z 246 mr (1.35 mmons) 1mc-4-amuHOTETparuapodypan-2-
MeTUJIOBOroO 3¢upa kapOOHOBOM KuCIOTHI ruapoxjopuga u 228 wmr (0.90 mmonb)

xjopuzna kapbonoBoit kuciorel momyumid 110 mr (31 %) wnwmc-4-[[(55)-3-(3,5-
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mudropdenun)-5-surnn-4H-n3okcazon-5-kapoonmi|amuso |retparunpodypan-2-

METUJIOBBIH 3P KapOOHOBON KUCIIOTHI.

IIpomexyTouHoe coeauHenue 18

ITonyuenue uuc-4-[[3-(3-¢proppenun)-5-merun-4H-u3okcazon-5-
KapOOHMI |aMUHO |TeTparuapodypaH-2-MEeTHIOBOTO 3¢ Hpa KapOOHOBON KHUCIOTHI

[To aHamoruu ¢ MOJy4YeHHEM MPOMEKYTOYHOTO COSTMHEHNUS 4 CHavasIa Moy YT
COOTBETCTBYIOLIUH  XJOpUI  KapOOHOBOH  KHCJIOTBl,  KOTOPBIA  aHAJIOTUYHO
IIPOMEKYTOUHOMY COEAMHEHUIO 16 MpeBpaTUiin B LIEJIEBOE COSUHEHNUE.
Takum obpazom u3 169 mr (0.93 Mmonp) nuc-4-aMHHOTETparuipodypaH-2-MeTHIOBOTO
sdpupa kapOOHOBOH KHUCHOTHI ruzapoxyopuaa u 150 mr (0.62 mmomnp) Xiopuaa
kapOoHoBo# kucnotsl monyumwu 171 mr (75 %) uuc-4-[[3-(3-propdennn)-5-mernn-4H-
W30KCa30J1-5-KapOOHMI |aMHuHO |[TeTparunapodypaH-2-MeTuiioBoro  3dupa kapOOHOBOM

KHUCJIOTHI.

IIpomexxyTouHOE coenuHeHue 19

[Monyuenue uc-4-[[3-(3-propdenmn)-5-mermn-4H-n3zokcazon-5-
kapOoHWI|amMuHO |TeTparunpodypan-2-kapOOHOBOH KHCIOTHI

85 wmr (024 wmwmonb) 1muc-4-[[3-(3-bropdenmn)-5S-merun-4H-uzokcazon-5-
kapOoHwI|amuHo [TeTparuapodypan-2-metusiopeiii 3gup  kapOOHOBOH  KHCJIOTHBI
cvmeman ¢ 1 ma 2 N CONAHON KUCIOTBI M OCTABMJIM HAa 3 JHA NPU KOMHATHOMH
TeMmIreparype. 3aTeM pEeaKkLHOHHYI0 CMECh BBIMAPWJIM Ha POTALHOHHOM BBITAPHOM
anmapare. Takum ob6pazom nonyumiu 33 mr (40 %) uuc-4-[[3-(3-propdhennn)-5-mern-

4H-u30kcazoi-5-kapOoHu |aMuHo [TeTparuapodypan-2-kapOOHOBOH KUCIOTHI.

IIpomexxyTouHoe coenuHeHue 20

[Monyuenue 3-[[3-(3,5-mudrophennn)-S-metnia-4H-u3okcazon-5-
kapOoHw|aMuHO [TeTparuapodypan-3-MeTUaoBoro 3¢upa KapOOHOBOH KHUCIOTHI U 3-
[[3-(3,5-mudTopdpernn)-S-mernn-4H-n3okcazon-5-
kapOoHWI|amMuHO |TeTparuapodypan-3-kapOOHOBOH KHCIOTHI

CHauana moyny4min XJopua KapOOHOBOH KHUCJIOTBI MTPOMEKYTOUHOE COEAMHEHUE
4, KOTOpPOE MPEBPATHIIN AHAJIOTHYHO MPOMEKYTOYHOMY COSTUHEHHIO 16 B YIIOMSHYTOE
B 3ar0JIOBKE COEIMHEHHE.

Takum obpaszom u3 787 wmr (4.33 mmonb) 3-amuHOTeTparuapodypas-3-
METHJIOBOTO 3(upa kapOOHOBOH KHCIOTHI — ruapoxyopuna u 750 mr (2.88 mMmoub)

xJiopuna KapOOHOBOW KHUCJIOTHI MOCHE MepepaboTku 1 XpoMaTorpaduu Ha CHJIMKAresie
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nonyunnn 223 wmr (21 %) 3-[[3-(3,5-mudropdenun)-5-mernn-4H-n30kcazomn-5-
kapOoHwI|amuHo |TeTparuapodypan-3-MeTunoBbii 3¢pup KapOOHOBOH KHCIOTHI U 535 Mr
(47 %) 3-[[3-(3,5-nudropdhennn)-5-merun-4H-u3okcazon-5-kapOoHUI |aMUHO | -

TeTparuapodypaH-3-kapOOHOBOH KHCIIOTBHL.

IIpomexyTouHoe coeauHenue 21

IMony4enue 4-[[3-(3,5-mudropdennn)-5-merun-4H-uzokcazon-5-
kapOoHWI|aMuHO [TeTparuapodypaH-3-MeTUaoBOro 3¢pupa KapOOHOBOM KUCIOTHI

CHauaya moyiy4ymiu COOTBETCTBYIOIIUI XJIOPUI KapOOHOBOM KHCIOTBI, KOTOPBI
MPEBPATHIIA AHAJIOTMYHO MOJTYYEHUIO MPOMEXKYTOYHOIO COEANHEHUs 16 ¢ momMoLbro 4-
aMHHOTETparupodypaH-3-MeTHIOBOrO 3¢pupa KapOOHOBOH KUCIIOTHI B YIIOMSIHYTOE B
3arojIOBKe COCTUHEHUE.

Takum obpazom u3 419 wmr (8.66 mmonb) 4-amuHOTETparuapodypan-3-
MeTHIIOBOTO 3(upa kapdoHoBo kucioThl U S00 Mr (1.92 MMob) xyopuna kKapOoHOBOH
KUCIIOTHI ostyuru 657 mr (91 %) 4-[[3-(3,5-mudropdenmn)-5S-mernn-4H-n30kcazomn-5-

kapOoHWI|aMuHO |TeTparuapodypan-3-MeTUIOBbIN 3Pup KapOOHOBOU KHCIOTHI.

IIpomexxyTOouHOE cCoenuHEHNE 22

ITony4enue uc-4-[[(5S)-3-(3,5-nudroppennn)-5-suann-4H-n3okcazon-5-
kapOoHWI|amMuHO |TeTparunpodypan-2- kKapOOHOBOH KHCIOTHI

0.52 r meTrI0BOTO 3¢ Upa pacTBOPIIIN B 8 MJI TeTparuapodypaHa u OXJIa Ui 10
0°C. K »ToMy pacTBOpY MO KaruisiM TNpPU TMOMEIIMBAHUHM N00aBHIM pacTBOp 98 Mmr
THAPOKCHUJA JIUTHUS B 4 MJT BOABL B peakLMOHHON cMeCH NPU NOMEIINBAHUY B TeUeHue |
Y YCTAHOBWJIM KOMHATHYIO TeMIeparypy. PeakuuoHHYI0 cMmech pa30aBUIIM BOIOW,
MOAKUCIIUINA B TOMOLIBI0 0.5 M BOZHOrO pacTBOpa COJISTHON KUCIIOThI U SKCTPAarupoBaiv
STHJIALIETATOM. 3aTeM IOJIyUYEeHHYI0 TakuM obOpa3oMm a3y sTuianerata BBICYIIMIH H

CKOHLIEHTPUPOBAJIA B BAKyyMeE.

HcxonmHblil mpoAyKT Iutst TocieAyroimel nepepadoTku nomectwin B 2 M BOIHBIH
HATPOBBII MIENOK U MPOMBLIH 3THjaneTatoM. ITocie 3Toro BogHyo a3y moAKHCIIIN 2
M BOAHOrO pacTBOpa COMSAHON KUCJIOTHI U 3KCTPArupOBAIIN IUXJIOPMETaHOM. BhICcymimmm
¢dasy muxymopmerana u cryctwmm. [lomyummu 0.53 © kapOonoBoi kuciotel (84 %

BBIXOJIA).
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AHanuTHYECKHE JAaHHBIC IMPOMEXKYTOYHBIX COeI[I/IHeHI/II\/'I

ITpomesxyTouHoe

coeauHeHne No

NMR

ITpomerxyrounoe

coeauHeHue — 16

TH-NMR(400.0 MHz, CDCI3):
§=7.518(1.0);7.260(181.8);7.171(1.8):7.166(2.2);7.162(1.3):7.155(1.2);7.151(2.2):
7.146(1.8):6.996(1.0):6.898(0.6):6.883(0.7):6.882(0.7):6.878(1.2):6.876(1.2):6.870(
0.6):6.854(0.6):4.578(1.1):4.573(0.7):4.569(1.1):4.560(0.5):4.554(1.6):4.545(1.3):4.
530(1.0):4.521(0.8):4.065(0.8):4.052(0.8):4.042(1.3):4.029(1.7):4.017(0.8):4.006(1.
1):3.993(1.0):3.967(0.7):3.962(0.7):3.900(0.6):3.896(0.6):3.834(14.5):3.785(16.0):3
773(2.0):3.756(1.8):3.730(2.2):3.712(2.0):3.190(1.9):3.182(2.0):3.146(1.6):3.138(1
8):2.558(0.7):2.541(0.9):2.524(0.8):2.506(0.5):2.019(0.5):1.710(11.3);1.687(10.3);
1.541(35.4):0.008(2.1):0.000(68.8):-0.008(1.9)

ITpomesxyTounoe

coeauHeHue — 17

TH-NMR(400.0 MHz, CDCI3):
§=7.262(28.6);7.180(2.2):7.174(2.6);7.171(1.5):7.163(1.5);7.160(2.6)7.154(2.1):6.
903(0.8):6.887(0.9):6.882(1.6):6.876(0.8):6.860(0.8):6.176(2.0):6.150(2.3)6.133(2.
4):6.106(2.5):5.560(1.8):5.558(1.8):5.544(1.7);5.543(1.7):5.517(1.5):5.515(1.5):5.5
01(1.5):5.500(1.4):5.357(1.6):3.356(1.6)5.343(1.5):5.342(1.5):5.330(1.5):5.329(1.5
):3.316(1.4):5.315(1.4):5.299(9.2):4.603(0.5):4.596(0.6):4.591(0.6):4.585(0.6):4.57
9(0.6):4.574(1.1):4.565(1.2):4.558(1.1):4.550(1.4):4.542(0.9):4.534(0.9):4.525(0.8);
4.056(0.8);4.043(0.9):4.041(0.9):4.033(1.3):4.028(0.8):4.020(1.3):4.017(1.4):4.004(
1.1);3.950(0.7):3.946(0.7);3.944(0.7):3.929(1.1);3.922(2.7):3.905(0.5):3.899(2.3):3.
878(2.2):3.856(2.2):3.814(15.9):3.800(16.0):3.322(1.9);3.313(1.9):3.279(1.6);3.270
(1.7):2.566(0.5):2.564(0.5);2.555(0.6):2.549(0.5):2.546(0.5);2.540(0.6):2.538(0.6):2
531(0.6):2.529(0.6):2.514(0.5):2.511(0.6):2.094(0.6):2.060(0.5):2.052(0.5):2.044(0
6):1.577(5.9):0.000(11.4)
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ITpomesxyTounoe

coeauHeHne No

NMR

ITpomerxyrounoe

coeauHeHue — 18

TH-NMR(400.0 MHz, CDCI3):
§=7.518(1.2);7.394(1.4):7.389(2.4);7.374(5.0):7.365(4.2);7.358(0.6)7.310(0.7);7.2
68(1.5):7.265(3.0);7.259(207.2);7.253(1.0):7.252(0.8);7.251(0.6):7.145(0.8):7.140(
0.6);7.130(1.0):7.121(0.9);7.113(0.6):7.110(0.6);6.995(1.2):4.577(1.2):4.567(1.1):4.
557(0.6):4.553(1.2):4.550(1.2):4.544(1.0):4.540(1.1):4.526(0.9):4.517(0.8):4.072(0.
8):4.059(0.8):4.048(1.3):4.035(1.6):4.021(0.8):4.010(1.1):3.997(0.9):3.966(0.7):3.9
61(0.8):3.896(0.6):3.890(0.6):3.835(14.3):3.800(2.0):3.785(2.1):3.778(16.0):3.762(
0.6):3.757(2.3):3.742(2.1):3.223(1.9):3.215(2.1):3.180(1.7):3.172(1.9):2.561(0.8):2.
549(0.5):2.543(0.9):2.526(0.9):2.520(0.5):2.509(0.5):2.503(0.5):2.018(0.6):1.983(0.
5):1.725(0.6):1.714(1.4):1.708(11.3):1.697(0.7):1.686(10.3):1.666(0.6): 1.606(2.7):0
.008(2.2):0.000(86.6):-0.008(2.6)

ITpomesxyTounoe

coeauHeHue — 19

TH-NMR(400.0 MHz, ds-DMSO):

5= 8.147(0.6):8.130(0.6):8.087(0.6):8.069(0.6):7.526(2.2):7.524(2 3):7.517(3.2):7.5
12(2.2):7.498(2.4);7.469(1.1);7.465(0.9):7.349(0.6)7.341(0.6):7.334(0.7):7.326(1.0
):7.322(0.9);7.315(0.6):7.308(0.6):7.303(0.7);5.756(5.0):4.380(0.6):4.365(1.4):4.35

9(0.8);4.349(1.0):4.343(1.5):4.327(0.9):4.318(0.8):4.303(0.8):3.911(0.7):3.895(0.7);
3.889(0.9):3.873(0.8):3.868(0.7);3.833(0.7):3.847(0.8)3.831(0.7):3.761(1.3):3.740(
1.5):3.717(1.6):3.696(1.9);3.678(0.8):3.671(0.7):3.660(0.8):3.647(0.7):3.638(0.6):3.
625(0.6):3.390(1.8);3.385(1.7):3.346(1.9):3.341(2.0):3.322(43.8):2.670(0.6):2.544(

0.8);2.524(1.3):2.519(2.0);2.510(32.8):2.506(72.0):2.501(100.7):2.497(70.3):2.492(
31.4):2.468(0.8):2.456(1.2):2.451(1.0);2.447(1.1):2.436(0.5);2.425(0.7):2.328(0.6);

2.048(0.5):1.979(0.6):1.963(0.6);1.947(0.6):1.567(1.4):1.534(16.0):0.000(1.8)

ITpomerxyTounoe

coequnenue — 20

TH-NMR(400.0 MHz, CDCI3):
§=7.260(62.3);7.217(0.8);7.186(1.3);7.181(2.3);7.178(1.4);7.175(1.5):7.171(1.1):7.
167(1.6);7.164(1.3);7.161(2.3):7.155(1.1):6.919(0.5):6.913(0.9):6.897(1.1):6.891(1.
8):6.886(0.9):6.876(0.5):6.870(0.9):4.239(1.7):4.215(2.1):4.203(1.6):4.179(1.9):4.0
12(1.6):4.002(2.5);3.996(1.5):3.993(2.0):3.988(1.1):3.982(2.1):3.977(2.8):3.968(0.9
):3.964(0.9):3.946(1.3):3.922(1.1);3.769(1.9);3.760(1.7):3.724(14.8):3.716(2.1):3.7
06(16.0):3.208(3.1);3.163(2.8):2.624(0.6):2.603(0.5):2.590(0.9):2.584(0.6):2.570(0.
6):2.551(0.8):2.252(0.6):2.236(0.5):2.219(0.5):2.190(0.6):2.174(0.6):1.723(14.0): 1.
547(5.9):0.008(0.7);0.000(23.6):-0.008(0.7)

ITpomerxyTounoe

coeauHeHue — 21

TH-NMR(400.0 MHz, CDCI3):
= 7.263(33.4);7.258(0.6);7.179(0.5);7.174(1.4);7.168(1.8):7.165(2.3):7.159(2.1):7.
157(1.5);7.154(2.0);7.148(2.2):7.145(1.7):7.140(1.3)7.040(0.7):7.021(0.7):6.916(0.
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ITpomesxyTounoe

coeauHeHne No

NMR

8):6.910(0.8)6.900(0.8):6.894(1.7):6.888(1.5):6.882(0.6):6.879(0.7):6.872(1.0):6.8
66(0.8):4.715(0.8):4.710(0.6):4.706(0.8);4.700(0.6):4.696(0.8):4.690(0.5):4.225(0.7
):4.203(1.7);4.181(1.8):4.159(0.9);4.149(0.6):4.131(1.6):4.113(1.6):4.095(0.6):4.03
8(0.9):4.023(0.9):4.014(1.8);4.000(1.8):3.991(1.0);3.976(1.1);3.950(1.0):3.934(1.0);
3.927(0.9):3.922(1.0):3.911(0.9):3.907(1.1):3.899(0.9):3.884(0.9):3.792(2.0):3.780(
2.0):3.774(0.6):3.772(0.5):3.757(0.9):3.746(16.0):3.741(1.2):3.737(6.0):3.731(1.2);
3.725(1.0):3.710(0.6):3.704(0.6):3.691(16.0):3.680(1.1):3.665(0.9):3.656(0.8):3.54
1(3.0):3.211(2.8):3.188(0.6):3.168(2.4);3.145(0.5):3.007(1.0):2.045(7.1);1.722(10.8
):1.715(13.2):1.688(2.5);1.277(2.6):1.264(1.8):1.260(5.3):1.242(2.3):0.899(0.9):0.8
82(3.1):0.864(1.2):0.000(13.7)

ITpomesxyTouHoe

COcIUHEHUE — 22

TH-NMR(400.0 MHz, CDCI3):
§=7.520(1.5):7.343(1.5):7.322(1.6):7.305(1.7):7.284(1.9):7.261(268.6).7.179(1 .2):
7.177(1.2);7.166(5.7):7.164(8.0);7.161(9.1):7.158(8.3);7.147(8.5):7.144(8.8):7.141(
7.4);7.139(5.1):7.129(1.0):6.997(1.5):6.906(1.3):6.900(2.2):6.896(1.6):6.890(2.3):6.
884(3.3):6.878(4.5):6.874(3.2):6.869(4.3):6.863(3.1):6.857(2.3):6.833(1.6):6.847(2.
1):6.841(0.9):6.168(4.3):6.156(4.4):6.141(4.9):6.130(5.1):6.124(5.4):6.113(5.2):6.0
98(5.5):6.086(5.4):3.544(7.8):5.543(6.8);5.532(7.5):5.531(6.8)5.501(6.8):3.500(6.0
):3.489(6.7);5.355(7.2):5.346(7.0);5.328(6.8):5.319(6.4):5.299(16.0):4.609(3.9):4 5
98(7.8):4.588(5.5):4.585(6.1):4.575(8.8):4.565(5.7):4.553(2.3):4.546(2.1):4.540(1.5
):4.527(1.2);4.380(0.5):4.150(1.0):4.132(2.6):4.115(2.7):4.103(3.0):4.097(1.2):4.09
0(3.0):4.079(7.4):4.066(7.2);4.056(4.9):4.042(4.5):4.012(3.1):4.007(3.1):3.988(2.1);
3.983(4.6):3.976(3.1):3.958(1.9);3.952(1.8):3.926(7.3):3.915(7.6):3.884(8.4):3.872(
8.6):3.698(0.6):3.332(7.6):3.325(7.6):3.289(6.6):3.282(6.7):2.681(1.5):2.664(1 .6):2.
657(1.6):2.646(2.1);2.640(3.3):2.629(2.0):2.623(3.4):2.616(1.7):2.605(3.7):2.599(1.
8):2.588(1.8):2.582(1.8):2.564(1.6):2.226(1.3):2.219(2.1):2.210(1.3):2.192(1.2):2.1
84(3.0):2.176(3.1):2.167(1.4);:2.150(1.1):2.141(1.8):2.133(1.1):2.116(4.1):2.046(10.
8):1.432(3.6);1.304(1.2):1.277(5.0);1.265(5.9):1.259(10.0): 1.242(3.6)0.899(3.2):0.
882(11.0):0.864(4.2);0.008(2.5):0.000(95.7):-0.008(2.8)

ITpumep I-01

ITonyuenne

N-[3-(uuknonponunkapdamonn)rerparuapodypan-3-uil-3-(3,5-

nudropdenmn)-S-metmn-4H-u3o0kcazon-5-kapbokcamuaa

100 mr (0.28 wmwmomb) 3-[[3-(3,5-nudropdenmn)-S-mernn-4H-n30kcazomn-5-

kapOoHwi|amuHo |TeTparunpodypan-3-kapoonosoit  kuciaorel, 20 mr (0.35 mmoub)
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mukstonponuiaamuHa, 11.4 mr (0.08 mmone) 1-runpoxcu-1H-6ensorpuaszona u 65 mr
(0.33  wmmomb)  1-(3-AMMETHUIAMUHONPONIIT)-3-3THIKApOOIUUMH]  THIPOXJIOPHIA
noOaBUIM IPU KOMHATHOW TeMIiepaType B 5 MII AUXJOpMeTaHa. 3ateM nodasuinu 41 mr
(0.35 wmmonb) N,N-AMSTHIM3OMNPONUIAMUHA, M PEAKIMOHHYKD cMmechb 16 d
nepeMeInuBaid NpU KOMHATHOH Temmepatype. 3aTMe CHOBa mo00aBwind 2 MI
muxyiopmetana, 20 mr (0.35 mmonb) nukiaonpornuiamusa, 11.4 mr (0.08 mmons) 1-
ruapokcu-1H-6en3orpuazona u 65 mr (0.33 mmonb) 1-(3-auMeTHIaMUHONIPOIIHIT)-3-
STHIIKAPOOIUUMHU]] TUAPOXIJIOpUAA U 16 U mepeMenrBaii Mpy KOMHATHOU TeMITepaType.
3areM peakMOHHY CMECh CMEINaJIH ¢ BOAOH, OTIENINN OPraHHUCKYIO a3y, BbICYIIHIH
cynb(aToM HaTpUsi M BBINAPIIIMA B BaKyyMe. BBIMapeHHbI OCTATOK OYHCTHIIA C
MOMOIIBI0 XpoMaTorpaduu Ha cuiukarene (pacTBOPUTENb. STHJIALETAT / H-TEINTaH).

Taxum obpazom monyumiau 91 mr (82 %) yka3aHHOTO B 3ar0JIOBKE COETUHEHUSI.

ITpumep 1-02

ITonyuenue 3-(3,5-nudropdenwn)-N-[uunc-5-
(metunkapOamomn)rerparunpodypan-3-min|-5-sunmin-4H-u3okcazon-5-kapbokcamuaa

100 mr (0.26 MMOIIB) METHIIOBOTO 3¢ upa KapOOHOBOW KUCIOTHI POMEKYTOUHOE
coequHenue 15 B 2 mur meranosa cmemanu ¢ 0.47 mu (6.57 mmoub) 40%-HOro pacTBopa
METUJIAMUHA B METaHOoJIe U 16 4 mepeMelnuBaiu Npyu KOMHATHON TeMmIeparype. 3aTeM
PEAaKLIMOHHYIO CMECh BBIMApHIN B Bakyyme. Takum oOpasom noayuunu 73 mr (72 %)

MOJIYYHJIK YKAa3aHHOI'O B 3aroJIOBKE COCAMHEHUS.

ITpumep I-03

IMonyuenue 3-(3,5-nudropdenun)-5-metn-N-[ uuc-5-(muppoauaus- 1 -
kapOonun)rerparunpodypan-3-un|-4H-u3okcazo-S-kapookcamuna

K 100 mr (038 mmosp) xjopuma KapOOHOBOW KHCJIOTBI MPOMEKYTOYHOE
coenunenue 4 B 8 mut nuxsiopmetana nodasumm 106 mr (0.57 MMoub) amuia KapOOHOBOH
KUCJIOTBI NPOMEKyTouHOe coenuHenue 12, 3arem mpu 0°C pobasmmu 117 mr (1.15
MMOJIb) TPUITHIIAMUHA U NIEPEMEIINBAIN B TEUEHHE 6 4 MPH HArPEBAHUU 10 KOMHATHON
TEMIIEePaTypbl. PEakIMOHHYI0 CMECh BBIMAPWIIM B BaKyyMe, M TMOJYYEHHBIH OCTaTOK
OYHCTHJIA  TIOCPENCTBOM  Xpomarorpadmm  Ha  cuimkareine  (JIOGHT  H-
renTas/sTunanerar). Takum odpazom noayumnu 96 mr (61 %) 3-(3,5-nudropdernn)-5-
meTi-N-[ uuc-S-(mupponuaus- 1 -kapoonun ) rerparuapodypan-3-mi|-4H-n3okcazomn-5-

kapOokcamuza.
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ITpumep 1-04

IMonyuenne  N-[Lluc-5-(uuxnonponmikapdamoni)rerparuapodypas-3-mi|-3-
(3,5-mudpropdenmn)-S-mernn-4H-n3okcazon-5-kapbokcamuaa

K 100 mr (038 mmousp) xjopuna kKapOOHOBOHM KHCJIOTBI IHMPOMEKYTOYHOE
coenuHenue 4 B 8 M nuxiopMerana nodasmwian 98 mr (0.57 mmonb) amuzia KapOOHOBOH
KUCJIOTBI TIPOMeKyTouHoe coenuHeHue 13, 3arem mpu 0°C mobaswmu 117 mr (1.15
MMOJIb) TPUITUJIAMIHA U MIEPEMEIINBANN B TeUeHHe 6 4 NPU HAIPEBAHUH 0 KOMHATHOMN
TeMrepaTypbl. PeakiMOHHYIO CMeCh BBIMAPUIM B BaKyyMe, U MOJyYEHHbIH OCTATOK
OYHCTHJIA  TIOCPENCTBOM  Xpomarorpaduu  Ha  cuimkarejie  (JIIOEHT  H-
renran/sTunanerar). Takum  oOpasom monyuuiaun 101 mr (65 %) N-[Lluc-5-
(uuknonpomnmikapbamomn)rerparuapodypan-3-uil-3-(3,5-nudpropdenmn)-S-meTu-

4H-u30kca3om-5-kapObokcaMu,

ITpumep I-05

[Tonyuenue 3-(3,5-mupropdennn)-5-mernn-N-[ uuc--5-(MeTunkapbamornn)-
teTparuapodypan-3-mi|-4H-u3zokcazon-5-kapOokcamuia

K 100 mr (038 mmonp) xyopuma KapOOHOBOM KHCJIOTBI MPOMEKYTOYHOE
coenuHenue 4 B 8 mu1 quxyiopmerana nodaswmwiu 83 mr (0.57 Mmoib) amuna kapOOHOBOH
KUCJIOThI TIpoMexxyTouHoe coenuHeHue 14, 3arem mpu 0°C goGaswmm 117 mr (1.15
MMOJIb) TPUITUIIAMUHA U NIEPEMEIINBAIN B T€UEHHE 6 4 MPU HAarpeBaHUH O KOMHATHOMN
TeMIepaTypbl. PeakMOHHYI0 CMECh BBIMAPWIIM B BaKyyMe, U IOJYYEHHBIH OCTaTOK
OYMCTHJIM  TOCPEACTBOM  Xpomarorpaduu  Ha  cuiMkareiae  (SIIOGHT — H-
renrtan/sTinanetar). Takum odpazom monyuuiu S0 mr (34 %) 3-(3,5-nudropdenun)-5-
meTu-N-[ nuc-5-(merunkapdamon)rerparuapodypan-3-uin|-4H-u3okcazon-5-

kapOokcamuaa.

ITpumep I-06

ITonyuenue 3-(3,5-nudropdennn)-N-[uc-5-(mupponuans- 1 -kapOoHm)-
teTparuapodypan-3-mi|-5-sunmi-4H-u3o0kcazon-5-kapbokcamuaa

100 mr (0.26 MMoIb) METHUIIOBOTO 3¢ upa KapOOHOBOH KHCIOTHI IPOMEKYTOUHOE
coenunenue 15 cmemamu ¢ 0.52 mn (6.57 MMONb) MUPPONUANHA U B Te€YeHHE 16 4
nepeMelnBaI IPU KOMHATHON TeMIiepaType. 3aTeM PeakIMOHHYI0 CMECh BBITIAPHIIN B
BaKyyMe, W TIOJYYEHHBIH OCTAaTOK OYHCTHJIM TIOCPEACTBOM Xpomarorpaguu Ha
cumkarene (3JII0eHT H-renTad/sTuinanerat). Takum obpasom monyuuiu 57 mr (48 %)

YKa3aHHOr'O B 3aroJIOBKE COCANHCHMU.
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ITpumep 1-07

ITony4enue 3-(3,5-mu¢proppenmn)-5-merun-N-[4-(meTunkapodamonn)-
teTparunpodypan-3-min]-4H-u3okcazon-5-kapbokcamuaa

K 150 wmr (0.40 wmmonp) wMmermwioBoro »sdupa KapOOHOBOH —KHCIIOTBI
poMeXKyTouHOe coennHenue 21 B 5 mu Meranosa nodasmu 0.15 mi (2.00 mmonb) 40%-
HOrO pacTBOpa METHJIAMHHA B METAHOJE U IepeMeLINBalu 3 JHA NPU KOMHATHOMN
Temreparype. 3aTeM peaKkIHOHHYI0 CMeCh BBIMAPWIN B Bakyyme. Takum oOpa3om

nonyuwin 125 mr (84 %) HEOUHIIIEHHOTO YIIOMSIHYTOT'O B 3ar0OJIOBKE COSUHEHHUSI.

ITpumep I-08

[Monyyenne  N-[4-(uuknonponmikapdbamown)rerparunpodypan-3-un]-3-(3,5-
nudropdenmn)-S-metmn-4H-u3o0kcazon-5-kapbokcamuna

150 mr (0.40 MMoIb) METHIIOBOTO 3(upa KapOOHOBOH KHUCIOTHI POMEKYTOUHOE
coenunenue 21 cmemanu ¢ 0.51 mi (6.10 MMOJIB) LIMKJIONIPOIIJIAMUHA U TTEPEMEIITHBATN
3 IHS IpU KOMHATHOM TeMIiepaType. 3aTeM PeakLMOHHYI CMECh BBIMAPUIM B BaKyyMe.
Takum oOpazom momyumnu 193 Mr HEOYHMINEHHOTO VYIOMSHYTOTO B 3aroJIOBKE

COCIUHCHUA.

ITpumep I-09

ITonyuenne  3-(3,5-nudropdennn)-S-merun-N-[4-(nmuppoaunus-1-kapOooHun)-
terparuapodypan-3-mi|-4H-u3zokcazon-5-kapOokcamuia

150 mr (0.40 MMoOIb) METHUIIOBOTO 3 upa KapOOHOBOM KUCIOTHI POMEKYTOYHOE
coenunenue 21 cmermanu ¢ 0.51 mi (6.10 MMOJIb) MUPPOTUANHA U TIEPEMELIHBAIN 3 JTHS
NpYU KOMHATHOW Temreparype. 3aTeM pPEeakHOHHYI) CMECh BBIMAPUIM B BaKyyme, U
TIOJIY4E€HHBIN OCTATOK OUUCTHIIM MMOCPENCTBOM XpOoMaTorpaduu Ha CHiIMKaresne (JIF0eHT
H-renTan/atunanerar). Takum obpasom monyunin S8 mr (34 %) yka3aHHOTO B 3aroJIOBKE

COCIUHCHUA.

ITpumep I-10

[Monyuenune 3-(3-hpTopdenmn)-N-[uuc-5-(meTokcukapbamom)rerparuapodypan-
3-mi]-5-metuin-4H-u30kcazon-5-kapbokcamuaa

0.11 r xapOOHOBOHI KHCIOTHI MPOMEXKYTOYHOE coenuHeHne 19 u 30 mr
(aMHUHOOKCH )METaruApOXJIOpUaa PACTBOPIIIN B AUXJIOPMETAHE U 110 OUEPEN CMeIIaln
¢ 0.08 r TpmsTUnamuHa U 0.28 T pacrBopa anruapuaa nponuiapocHoHOBON KUCIOTHI
(50%-p1i1) B TeTparunpodypaHe. PeakiMOHHYIO0 CMeCh NepeMeInBaii B TedeHne 2.5 4

IIpU KOMHATHOH TeMIlepaTtype. 3aTeéM pPEeakLHUOHHYI0 CMECh NMPOMBLIM HACBIIEHHBIM
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BOJHBIM pAacTBOPOM TMAPOKapOOHAaTa HATPHsA, BBICYIIWJIM U CKOHLEHTPUPOBAIU B
BakyyMme. MICXOIHBIM MPOAYKT OYMCTUIIM ITOCPENCTBOM XpoMaTorpaduu Ha CUJIHKarese.

Taxum ob6pazom nomyunnu 0.10 r (86 %) a¢pupa runpokcaMoBOi KUCIOTHI.

ITpumep I-11

ITonyuenue (55)-3-(3,5-nudropdenmn)-N-[uuc-5-(meTokcukapOamMorn)-
teTparuapodypan-3-mi]-5-sunmi-4H-u3okcazon-5-kapbokcamuaa

100 mr kapOOHOBOH KHCIOTHI MPOMEXKYTOYHOE coenuHeHne 22 u 27 wr
(aMHUHOOKCH )METaruApOXJIOpUIa PACTBOPIIIN B AUXJIOPMETAHE U 1O OUEPEaN CMEIIaln
¢ 0.08 r tpuwyTrnamunaa 1 0.26 T pacTBopa aHruapuaa nponuipocGoHOBON KUCIOTHI
(50%-0i1) B TeTparunpodypaHe. PeakIMOHHYO CMECh NEPEeMEIINBaJIH B TEUEHUE 3 4 TIPU
KOMHATHOH TemrepaType. 3aTeM PeakLMOHHYK CMECh POMbBLIN HACBIIEHHBIM BOAHBIM
pacTBOpOM TruApoKapOOHAaTa HATPUS, BBICYIIMIM M CKOHLEHTPHUPOBAJIH B BaKyyMe.
HcxomHblil TPOAYKT OYMCTIUIM IOCPENCTBOM Xpomarorpaguu Ha CHIIMKArene.

[Monyuwnnu 96 mr s¢upa rugpokcamoBoit KHCIOTHI (89 % BeIXOOA).

ITpumep I-12

[Tonyuenue (55)-3-(3,5-mudropdennn)-N-[muc-S-(3TokcrKapOamonn)-
terparuapodypan-3-mi|-5-sunmin-4H-u3okcazon-5-kapbokcamuaa

80 Mr kapOOHOBOW KHCIOTHI TNPOMEXYTOYHOE coenuHeHue 22 u 26 Mmr
TUApOXJIOpUaa (AMUHOOKCH )3TaHa PACTBOPHIIN B UXJIOPMETaHE U [0 OUepear CMeLIaln
¢ 0.07 r tpmwyTrnamuHa u 0.21 T pacTBOopa aHruapuaa nponipocGOHOBONH KHCIOTHI
(50%-oi1) B TeTparuapodypane. PeakimoHHYI0 CMeCh IepeMeIInBaIN B TE€UEHHE 3 4 IPU
KOMHATHOH TeMriepaTtype. 3aTeM peakLiHOHHYK CMECh IPOMbBLIN HACHIIIEHHBIM BOAHBIM
pacTBOpOM ruApokapOOHAaTa HATpPHUsS, BBICYIIWJIM M CKOHLEHTPUPOBAJIU B BaKyyMe.
HcxomHblil TPOAYKT OYMCTIUIA TOCPENCTBOM Xpomarorpadguu Ha CHIIMKArene.

[Monyuwnnu 87 Mr 3¢upa rugpoKcaMoBOi KHCIOTHI (98 % BrIXOOA).

ITpumep I-13

[Monyuenne  (5S)-3-(3,5-nudropdenrn)-N-[auc-5-(u30nponokcukapoaMon)-
teTparuapodypan-3-mi|-5-sunmin-4H-u30kcazon-5-kapbokcamuaa

96 Mr kapOOHOBOH KHCJIOTHI MPOMEXKYTOUHOE coenuHeHue 22 u 29 mr 2-
(aMHUHOOKCH)TIPONAHTUAPOXJIOPHAA PACTBOPMIIM B JHUXJIOPMETaHE U 10 OYepenu
cvemanu ¢ 0.07 r tpustnnamunaa U 0.21 r pactBopa aHruapuaa nponuihochoHOBOH
kucaotel (50%-Horo) B TerparunpodypaHe. PeaklIMOHHYIO CMeCh MepeMeIlnBalii B

TedeHue 3 4 NpU KOMHATHON TemmepaType. 3aTeéM PpEeakLMOHHYI0 CMeCh NPOMBLIU
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HACBII[EHHBIM  BOJHBIM  pPAacTBOPOM THUApPOKapOOHAaTa HATPHs, BBICYIIWIA U
CKOHLEHTPUPOBAIM B BakyyMme. HMcCXOAHBII MNPOAYKT OYUCTUIM MOCPEACTBOM
xpomarorpadpuu Ha cuimkarene. ITomyumnu 95 Mr sdupa ruxpokcaMoBO KHCIOTHI

(86 % BBIXOZA).

ITpumep I-14

IMonyuyenne (5S)-3-(3,5-mudpropdenn)-N-[1uc-5-(TpudTopmeTrncynbGHoHMII-
kapOamomn)-rerparuapodypan-3-ui]-S-sunmn-4H-u3zokcazon-5-kapbokcamuaa

0.11r xkapOOHOBOW KHUCJIOTBI MPOMEXKYTOUHOE coeanHeHue 22 u 6 mr 4-
AUMETUIIAMUHONIMPUANHA PAacTBOPWIM B S5 MJI JUXJIOPMETaHa. 3aTeM BO BpeMs
NOMEIINBAHUSI NPH  KOMHATHOW  Temmepatype  nobaswim 65 wmr  1-(3-
IMMETHIIAMUHONPONHN )-3-3TrikapOonuumu — ruapoxyopuaa 3a 0.17 r  1,1,1-
TpudropMeTaHCYIBPOHAMUIA, H PEAKIIMOHHYIO CMECh OCTABIJIM HA 2 9 MPH KOMHATHOH
TEMIIepaType U 3aTeM MEepPEMELINBAJIN €lle B TeUeHue 3 AHEH IpU 3TOU TeMIlepaType.
Peakunonnyro cmecs npomeliu 0.5 M BOIHOr0 pacTBOpa COJITHON KUCJIOTBI, BBICYLINAIIN
U CKOHLEHTPUPOBAIU B BakyyMe. MCXOmHBI MNPOAYKT OYMCTHIN MOCPEACTBOM

xpomarorpaduu Ha cumkarene. [Tonyunnu 94 mr annncynsponamuna (81 % Bbixona).

ITpumep I-15
ITonyuenne (55)-3-(3,5-nudropdennn)-N-[muc-S-(numernaaMuHokapOamMonn)-

teTparuapodypan-3-mi|-5-sunmin-4H-u3okcazon-5-kapbokcamuaa
u

ITpumep I-16

ITonyuenue (55)-3-(3,5-mudTopdennn)-N-[ uuc-5-(meruncynbHoHu-
kapOamomn)retparunpodypan-3-un|-S-sunmn-4H-n3okcazon-5-kapbokcamuaa

0.12 r xapOOHOBOW KHCJIOTHI MPOMEXKYTOYHOE coeanHeHue 22 u 94 wmr 1-
THIPOKCHOEH30Tpra3on 86%-HOro pacTBOPWIM B 3MJI JUXJIOPMETAHA U MENJICHHO
nepeMeLInBaIi IPU KOMHATHOM Temriepatype B TedeHue 15 muH. 3atem nobaswmnu 0,16
r MertaHcyibdoHaMuma, 3areM pactBop 94 wmr 1-(3-muMeTHIAMHHONPONHI)-3-
stunkapoonuumua ruapoxiopuaa u 0,09 r N-3Tuin-N-u30nponuiponaH-2-aMiuHa B 3
MJI JAUXJOpMeTaHa. PeakuumoHHYIO cMech mnepeMemuBanud B TeueHue 0,5 4 mpu
KOMHATHOH TemIepaType U OCTaBUJIM Ha 2 JTHA. 3aTeM PeaKLHMOHHYIO CMeChb ITPOMBLIN
0.5 M BOmHOro pacTBOpa COJSTHOM KHCJOTBI, BBICYLIMINM W CKOHLEHTPUPOBAJIU B

BakyyMme. MICXOmHBIM MPOAYKT OYMCTUIIM ITOCPENCTBOM XpoMaTorpaduu Ha CUJIMKarese.
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IMonyunnu 43 mr amicynbdonamuaa (29 % Bbxona).

ITpumep I-17

ITony4enue (55)-3-(3,5-nudropdenni)-N-[ iuc-5-(numeTrnkapoamon)-
TeTparuapodypan-3-ui|-5-suann-4H-uzokcazon-5-kapbokcamuaa

97 mr xapOOHOBOH KHCIOTHI IMPOMEXKYTOYHOE coenawHeHune 22 u 24 mr 1,1-
AVMETWITHIPAa3HHa PACTBOPUIIM B 5 MJI AMXJIOPMETaHa. 3aTeM IpU NOMEIINBAHUU IPU
KOMHATHOH TemnepaType nobasuiu 80 Mr TpusTiiiamMuHa 3a 0.51 r pacTBopa aHruapuaa
npormidochonoBoir  kuciorel  (50%-HOro) B TeTparuapodypaHe, U  I[OTOM
pPEaKLMOHHYI0 CMeCh IMepeMelmuBaiud 4 4 Npu KOMHATHOW TeMmmepaType. 3areM
PEaKLMOHHYI0 CMECh TPOMBUIM HACBHIIIEHHBIM BOIHBIM PAacTBOPOM TuApOKapOOoHaTa
HaTpus, BBICYIIWUIN U CKOHLEHTPUPOBAJIM B BakyyMme. McXomHbI MPOAYKT OYUCTHIN
nocpencTeoM xpomatorpadun Ha cuukaresne. Ilonyunmu 0.08 r numerunruapasuna I-

15 (73 % BeIxOma), a Taxxke 0.01 r aumerunamuna I-17 (9 % BeIxona).

ITpumep I-18

[Monyuenne (5S)-N-[Luc-5-(unknonponmikapOamon)rerparuapodypan-3-mi|-
3-(3,5-mudTopdenmn)-5-sunni-4H-u3zokcazon-5-kapbokcamuia

93 mr kapOOHOBOHM KHCIOTBI MPOMEXYTOUHOE coeauHeHue 22 u 17 wr
LIUKJIONIPONUJIAMUHA PACTBOPWIIM B 5 MJI AUXJIOPMETaHa. 3aTeM IPU MOMEIINBAHUY NTPU
KOMHATHOM Temrepatype nodasuiu 77 mMr TpusTiiamuHa 3a 0.48 r pacTBOpa aHruapuia
npormipochonoBoit  kucnotel  (50%-HOro) B TerparuapodypaHe, H  IOTOM
PEaKIMOHHYI0 CMeCh MepeMemuBaid 2.5 4 Ipu KOMHATHOW TeMmreparype. 3areMm
PEaKLHMOHHYI0 CMECh MPOMBUTH HACBHILIEHHBIM BOJHBIM PacTBOPOM THIpOKapOoHaTa
HaTpUs, BBICYIIWUIN U CKOHLIEHTPUPOBAIM B BakyyMme. MCXOmHBIH MPOAYKT OYHUCTHIIN
MOCPENCTBOM XpoMaTorpaduu Ha crunukaresie. [lonydmnu 95 Mr HUKJIONPONUIaMKIA

(91 % BBIXOZA).

ITpumep I-19

[Monyuyenne Ttper-Oytun N-[[uc-4-[[(5S)-3-(3,5-mudropdhennn)-S-purnn-4H-
W30KCa30J1-5-kapOoHM |aMuHO |TeTparuapodypaH-2-kapOoHui |aMuHo |[kapOamara

0.18 r xapOOHOBOW KHCIOTHI NMPOMEXYTOYHOE coennHeHue 22 u 84 wmr 1-
ruapokcudOen3orpuazona (86%-HOro) pacTBopwsid B 8 M AMXJIOPMETaHA U
nepeMelnBalIi Mpu KOMHAaTHOW Temneparype 30 mMuH. 3arem noGasmiu 77 Mr Tper-
OyTun-runpasuHkapOokcuiara, 3arem pactsop 141 mr 1-(3-pumernnamuHONIpONH)-3-

sTHIKapOoIuuMuA ruapoxyopuzaa u 95 mr N-3Tun-N-u30nponuimnponas-2-aMuHa B 4Mil
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auxjopMmeTrana. PeakinoHHyl0 cMmech nepeMemnsany B TedeHue 0.5 4 Npu KOMHATHOU
TeMIlepaType, OCTaBUJIM HA HOYb M MOBTOPHO NEPEMELIMBAIN MOCIEeAyLue 6 4 Npu
KOMHAaTHOH TeMmIepaType. 3aTeM peakLMOHHYyX0 cmech npombuin 0.5 M BogHOro
pacTBOpa COJSTHOM KHCJIOTBI, BBICYIIWIN U CKOHLEHTPUPOBAIU B BakyyMme. McxonHbli
NPOAYKT OYHCTHJIM TIOCPEACTBOM XpomaTtorpaduu Ha cunukarene. [loayummu 112 mr

npoxaykra (47 % BbIxoma).

IMpumepst 1-20 — [-30 u3 Tabmunesr 1
[TonyueHre OCyIEeCTBISUTN aHAJIOTUYHO BbILIEYKA3aHHBIM HA3BAHHBIM ITPHMEPaM

MOJIy4YEHHUS].
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Ananmutnyeckue naasble [Ipumepos 1-01 — 1-30.

I-01

TH-NMR(400.0 MHz, CDCI3):

&= 7.717(1.5):7.519(1.0);7.260(176.6);7.193(0.5):7.181(2.9);7.178(1.9);7.175(3.2):7.172(1.8);
7.164(1.7);7.161(3.3):7.155(2.8);7.143(0.5):6.996(1.0):6.908(0.5):6.904(0.6):6.902(0.9):6.889(
0.7):6.886(1.0):6.883(1.2):6.880(1.7):6.877(0.7);6.875(0.8):6.864(0.5):6.861(0.6):6.859(0.9):6.
483(0.5):6.466(0.7);5.299(5.5):4.073(2.4):4.060(2.0):4.049(5.0):4.039(2.9):4.032(2.4):4.026(1.
2):4.022(1.3):4.016(0.9):4.014(1.0):3.991(2.7);3.988(3.6):3.967(1.6):3.964(2.1):3.768(2.8):3.7
58(1.9):3.725(3.3):3.715(2.2):3.201(2.9):3.192(2.0):3.158(2.6):3.149(1.8):2.719(0.6):2.709(1 .1
):2.699(1.2):2.691(1.3):2.682(0.9):2.414(1.0):2.399(2.0):2.388(1.0):2.383(2.1):2.379(1.6):2.36
8(2.0):2.360(0.8):2.347(0.8):2.335(0.6):1.720(10.9):1.709(16.0):1.545(3.5):1.259(0.6):0.790(0.
6):0.785(0.8):0.781(1.2):0.778(1.9):0.774(1.7):0.772(2.7):0.768(1.6):0.764(1.6):0.760(2.0):0.7
57(2.0):0.754(2.2):0.750(1.0):0.743(0.6):0.739(0.6):0.464(0.6):0.46 1(1.0):0.454(1.2):0.451(2.4
):0.448(2.6);0.444(2.4):0.441(1.9):0.438(2.5):0.435(1.8):0.430(1.0):0.421(0.6):0.008(2.4)0.00
0(80.2):-0.008(2.1)

1-02

TH-NMR(400.0 MHz, CDCI3):

8= 7.264(29.0):7.174(1.0);7.170(1.6);7.168(1.6):7.165(1.6);7.162(0.8):7.157(0.8):7.154(1.6).7.
151(1.6):7.148(1.4);7.145(1.0):6.924(0.6):6.918(0.7):6.913(0.9):6.907(0.9)6.902(0.8):6.897(0.
9):6.891(0.9):6.886(1.0):6.880(0.6):6.186(0.9):6.159(1.0):6.142(1.1):6.128(0.8):6.116(1.1):6.1

01(0.9):6.085(0.9):6.058(1.0):5.532(1.4):5.531(1.5):5.521(1.3);5.519(1.3):5.489(1.3)5.488(1 2
):5.478(1.2);5.476(1.2):5.367(1.2);5.340(2.2):5.315(1.1):5.313(1.2);5.300(16.0):4.460(0.6):4.4

49(0.8):4.437(1.3):4.426(1.2):4.414(0.7);4.403(0.5):4.027(0.7);4.015(0.7):4.004(1.0):3.991(1.0
):3.987(0.6);3.975(0.6):3.963(0.9);3.951(0.8):3.934(1.4):3.908(0.5);3.904(0.6):3.891(1.6);3.87

0(1.6):3.826(2.0):3.322(1.5);3.303(1.3):3.278(1.3);3.260(1.1):2.900(3.4);2.899(3 4):2.888(3.4);
2.887(3.3):2.854(3.9):2.853(4.0):2.848(1.0):2.847(1.0):2.841(4.0):2.840(3.8):2.836(1.0):2.835(
0.9):2.812(1.5):2.811(1.6):2.799(1 5):2.575(0.5):2.198(0.6):1.978(3.0):0.000(12.6)

1-03

I[Ba AUACTCPCOU3OMEpa MNpCACTABJICHbBI B CMCCH, YKa3aHHUC CYMMBbI CHIHAJIOB YKa3aHO C
OKPYTJICHHUEM.

'H-NMR(400.0 MHz, CDCI3):

6=8.51—8.39 (br, 1 H), 7.21 - 7.14 (m, 2 H), 6.88 - 6.82 (m, 1 H), 4.72 — 4.69 (m, 1 H), 4.63 -
4.54 (m, 1 H), 4.02 -3.93 (m, 1 H), 3.89 - 3.67 (m, 3 H), 3.58 - 3.44 (m, 3 H), 3,16 — 2.88 (m, 2
H), 2.34 -2.20 (m, 2 H), 2.01 - 1.80 (m, 3 H), 1.72 - 1.70 (m, 3 H).

1-04

JlBa nmacrepeon3oMepa MPEICTABICHB B CMECH, VKa3aHWE CYMMBI CHTHAJIOB YKa3aHO C
OKPYTJICHHEM.

'"H-NMR(400.0 MHz, CDCI3):
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&=720-7.13 (m, 2 H), 6.92 - 6.85 (m, 1 H), 6.77 - 6.69 (br, 1 H), 4.49 - 434 (m, 2 H), 4.02 -
3.93 (m, 1 H), 3.88 - 3.69 (m, 2 H), 3.20 - 3.05 (m, 1 H), 2.99 - 2.65 (m, 2 H), 2.62 - 2.48 (m, 1
H), 2.26 -2.08 (m, 1 H), 1.71 - 1.69 (m, 3 H), 0.88 - 0.73 (m, 2 H), 0.65 - 0.47 (m, 2 H).

1-05

TH-NMR(499.9 MHz, de-DMSO):

8= 7.483(3.5):7.469(4.2):7.294(4.8);7.269(11.7);7.254(8.5):7.240(6.2):7.219(14.9):7.205(6.8);4.9
62(2.7):4.946(2.8):4.830(2.2):4.800(3.5):4.776(2 4):4.551(4.7):4.542(9.5);4.536(6.4):4.526(7.7);
4.519(10.5):4.499(2.9):4.457(3.7):4.423(5.8):4.392(3.1):4.111(2.9):4.077(2.4):3.750(4.0):3.714(3
6):3.368(2.0):3.344(3.1):3.320(2.0):3.298(50.8):3.276(0.4):2.923(1.6):2.898(4.4):2.875(7.2):2.84
4(8.7):2.814(7.7):2.806(7.5);2.784(16.0):2.776(7.7):2.760(2.3):2.753(3.0):2.744(1.3):2.6 16(2.0);
2.502(12.6):2.499(17.3):2.496(13.3):2.084(0.5):1.706(9.0):1.676(9.6): 1.647(12.4);1.403(6.2):1.3
84(5.6):1.352(7.1);1.335(8.5);1.315(8.2):1.298(5.5):1.179(3.5);1.174(3.5):0.000(8.4)

I-06

TH-NMR(400.0 MHz, CDCI3):

8= 7.265(29.8):7.200(1.0);7.197(0.7);7.194(1.2):7.191(0.7);7.183(0.7):7.180(1.8):7.178(1 2):7.
174(1.7):7.164(0.6);7.160(1.0):7.155(0.8):6.877(0.8):6.861(0.9):6.855(1.6)6.849(0.8):6.833(0.
8):6.215(0.8):6.188(1.0):6.186(1.0):6.172(1.0):6.159(1.0):6.145(1.1):6.142(1.1):6.116(1.1):5.5

93(1.2):5.591(1.2):5.562(1.4);5.560(1.5):5.550(1.1):5.548(1.1);5.519(1.3):5.517(1.3);5.335(1.0
):5.333(1.1);5.324(1.2):5.323(1.2);5.308(1.1):53.306(1.2):5.300(16.0);5.298(2.0):3.296(1.4):4.7

15(1.0):4.707(0.8):4.694(0.7):4.687(1.0):4.601(0.5):4.014(0.7):4.001(0.7):3.991(1.0):3.982(0.8
):3.978(1.0);3.969(0.7):3.959(1.0):3.951(0.5):3.946(0.9):3.942(1.7);3.900(1.9):3.888(1.3);3.87

2(0.6);3.867(0.6):3.845(1.8):3.810(0.5):3.805(0.6):3.712(0.6):3.687(0.8):3.539(1.1);3.534(0.7);
3.529(0.6):3.520(1.4);3.514(1.1):3.503(0.8):3.494(0.9):3.480(0.8):3.476(0.7);3.467(0.6):3.462(
0.6):3.455(0.6):3.298(1.4);3.294(1.6):3.267(0.6);3.256(1.3):3.251(1.5):2.956(1.1):2.321(0.6):2.
313(0.7):2.303(1.5);2.291(1.0):2.284(0.6);2.280(0.6):2.250(0.6);2.050(1.5):2.014(0.7);1.991(0.
6):1.987(0.6):1.979(0.8):1.971(0.8):1.964(1.1);1.957(0.8):1.954(0.8);1.950(1.1);1.933(0.7):1.8

98(0.8):1.882(1.2):1.866(1.2):1.847(0.8);1.778(0.6):1.769(0.7):1.76 1(1.4):1.753(0.7):1.744(0.5
):0.000(12.3)

1-07

TH-NMR(400.0 MHz, d-DMSO):

&= 8.328(1.3):8.314(1.6):8.310(1.6):8.296(1.2):7.910(0.6);7.899(0.8);7.888(0.9):7.864(0.6):7.8
55(0.8):7.844(0.8):7.419(1.9);7.414(3.9);7.410(2.2):7.405(4.3);7.400(5.6):7.396(6.0):7.388(4.2
):7.384(2.0);7.380(4.0):7.377(3.5):7.370(0.9):5.756(16.0):4.467(0.6):4.453(1 4):4 439(1 8):4.4
35(1.6):4.426(0.9):4.422(1.3):4.418(0.9):4.023(1.1):4.016(1.2):4.002(2.5):3.996(2.6);3.981 (1.3
):3.975(1.4);3.910(0.7):3.902(0.7);3.875(0.5):3.871(0.5):3.856(1.7);3.850(0.8):3.843(0.7);3.84
0(1.5):3.835(2.0):3.824(1.4);3.818(1.5):3.806(1.6)3.802(1.6):3.793(0.6):3.784(3.6):3.775(2.7);
3.747(0.8):3.740(3.1);3.731(3.2):3.703(0.8):3.669(1.6):3.661(0.7):3.653(1.6);3.648(1.5):3.644(
1.7):3.632(1.6):3.628(1.8):3.623(1.6):3.617(0.9);3.607(1.8);3.588(1.5):3.575(1.5):3.566(1.3):3.
558(0.6):3.553(1.3):3.507(1.4):3.494(1.4);3.486(1.3):3.472(1.2);3.420(0.7):3.404(0.8):3.389(3.
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1):3.380(2.9):3.359(0.8):3.345(2.8):3.336(3.0);3.320(19.5):3.006(0.6):2.989(0.8):2.985(0.8):2.
976(0.8):2.972(0.9):2.954(0.9):2.941(0.7);2.938(0.8):2.933(0.8):2.925(0.8):2.920(0.8):2.917(0.
7):2.904(0.6):2.602(0.6):2.594(2.7):2.586(10.1);2.583(3.8):2.574(9.8):2.538(10.5);2.526(11.0);
2.520(2.0);2.512(23.8):2.507(53.0):2.502(74.2):2.498(51.2);2.493(22.4):2.452(0.6):2.394(2.3);
2.383(2.4):2.366(4.0):2.150(1.1);1.553(15.0);1.541(15.0):1.514(3.7);1.235(1.0):0.000(6.6)

1-08

TH-NMR(400.0 MHz, de-DMSO):

5= 8.293(1.4):8.025(1.0):7.958(1.2):7.839(1.0);7.412(3.2)7.403(4.8):7.397(5.0);7.387(3.7):7.3
78(3.0):4.534(1.3):4.521(3.1):4.508(1.5):4.440(1.3):4.426(1.9):4.408(1.1):3.999(1.0):3.993(1.1
):3.979(2.1);3.972(2.3):3.958(1.1):3.951(1.2):3.894(0.9):3.857(1.6):3.840(1.6):3.835(1.9):3.81
9(2.3);3.798(1.4):3.782(2.5);3.756(2.4):3.738(2.5):3.712(3.0):3.700(0.9):3.670(1.4);3.634(1 5);
3.643(1.6):3.632(1.8):3.626(1.6):3.622(1.7):3.605(1.5):3.599(2.0):3.583(3.3):3.570(3.3):3.566(
2.0):3.560(1.6):3.553(2.3):3.538(1.2):3.509(1.1);3.494(1.3):3.487(1.2):3.473(1.2):3.436(1.1):3.
430(1.3):3.394(3.2);3.378(2.7):3.367(1.5):3.349(2.4):3.333(4.5):3.316(477.3):3.266(2.6):2.909
(0.8):2.892(0.9):2.847(0.9):2.675(3.0):2.670(4.3):2.663(3.0):2.615(2.0):2.606(1 .5):2.592(1.6):2
583(1.1):2.574(1.8):2.564(1.7):2.556(2.2):2.546(2.4):2.536(1.5);2.523(10.9):2.519(15.3):2.51
0(219.7):2.505(486.3):2.501(679.4):2.496(468.6):2.492(204.7):2.455(3.4);2.451(4.1):2.446(3.1
):2.401(1.2);2.332(2.7):2.328(4.1):2.323(2.8):2.177(2.9):2.161(5.6);2.144(2.6):2.074(1.2):2.00
9(0.8);1.990(0.9):1.741(11.8);1.560(3.5):1.549(11.6):1.538(16.0):1.236(1.0):0.980(1.2):0.96 1
2.4):0.942(1.2):0.614(1.2):0.604(2.0):0.600(2.8);0.588(3.2):0.584(4.7):0.579(3.4):0.571(3.1):0.
566(4.0):0.554(2.7):0.549(2.1):0.543(1.7);0.536(1.8):0.530(1.6):0.526(1.5):0.380(1.4):0.368(3.
4):0.363(3.5):0.358(4.0):0.346(2.3):0.341(2.3);0.314(0.9):0.301(2.3);0.296(2.5):0.292(2.6)0.2
86(2.1);0.242(0.8):0.008(1.1);0.000(51.9);-0.008(1.6)
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1-09

TH-NMR(400.0 MHz, CDCI3):

&= 7.520(1.8):7.280(0.5):7.278(0.6):7.277(0.6);7.276(0.8)7.275(0.8):7.274(0.9);7.274(1.1):7.2
73(1.2):7.272(1.2);7.271(1.4):7.271(1.4);7.270(1.5):7.269(2.0);7.268(2.4):7.267(2.8):7.266(3.3
):7.266(4.0);7.263(5.4):7.264(7.3);7.261(310.2);7.258(4.3):7.257(2.6):7.256(2.1):7.255(1.5):7.
254(1.2):7.254(0.9);7.253(0.8):7.252(0.9):7.251(0.7);7.250(0.5):7.227(0.5);7.211(1.2):7.184(0.
8):7.176(2.3);7.170(2.3):7.164(2.9);7.158(3.4):7.150(2.2);7.148(2.5):7.144(3.1);7.138(2.6):7.1
25(1.0):7.094(0.5):6.997(1.8):6.925(0.8):6.919(0.7):6.913(0.8):6.909(0.9):6.904(1.5):6.897(1.6
):6.892(1.7):6.886(0.9):6.882(0.9):6.875(1.2):6.870(1.1):4.652(0.5):4.643(0.6):4.639(0.6):4.57
2(0.8):4.567(0.7):4.246(0.6):4.239(0.8):4.227(0.7):4.218(1.6):4.205(1.0):4.197(1.0):4.184(1.5);
4.163(0.9):4.083(0.6):4.077(0.5);4.062(1.5):4.054(0.7):4.040(1.1):4.027(1.0):4.021(0.5):4.014(
1.5):4.005(1.7):3.991(1.8):3.981(1.3):3.968(1.2):3.947(1.1);3.932(1 2):3.926(1.0):3.915(1 2):3.
910(1.2):3.899(1.2):3.893(1.0):3.877(1.0)3.833(0.9):3.828(1.0):3.809(0.8):3.804(0.8):3.791(1.
1):3.782(3.1):3.767(3.4);3.742(1.8):3.739(3.1);3.733(0.9):3.729(1.5):3.724(3.5):3.710(1.0):3.6
99(2.4):3.686(1.9):3.669(0.8):3.652(0.6):3.551(0.9):3.538(1.2);3.520(2.0):3.509(1.1):3.503(1 5
):3.483(1.4);3.468(1.8):3.450(2.0):3.434(1.0):3.422(1 4):3.404(1.4);3.389(0.9):3.382(1.0);3.37
2(1.0):3.353(0.9):3.332(0.6):3.313(0.8):3.306(0.7):3.288(0.6):3.220(2.7):3.212(2.6):3.177(2.5);
3.169(2.5):3.166(1.7):3.152(1.3):3.123(1.6):3.109(1.8):3.036(0.5):3.031(0.7);2.022(0.6):2.005(
1.4):1.990(1.7):1.973(1.4):1.957(0.6):1.927(0.8);1.910(1.3);1.891(1.9):1.874(1.9):1.868(1.8):1.
860(2.1);1.842(1.2):1.825(0.6);1.718(15.5);1.715(16.0);1.698(6.4):1.652(6.8):1.255(0.6):0.008
(4.0):0.006(1.3):0.005(1.5):0.004(2.1):0.000(138.3):-0.005(1.2);-0.006(1.0):-0.007(0.8):-
0.008(3.7):-0.050(0.6)

TH-NMR(400.6 MHz, CDCI3):

8= 9.764(1.2):9.707(1.3);7.404(1.4):7.397(1.6):7.393(1.6);7.390(1.7):7.384(2.1);7.379(2.0):7.3
69(3.1):7.365(4.8):7.360(6.5):7.356(6.0):7.352(4.6):7.346(2.0);7.340(3.2):7.310(1.3)7.148(0.6
):7.142(1.1);7.136(1.1):7.129(1.1);7.127(1.1);7.121(1.7):7.115(1.2);7.112(1.2):7.106(1.0)7.09
8(1.0):4.532(0.7):4.521(0.9):4.508(1.2):4.498(1.8):4.488(1.7):4.477(1.8):4.465(1.5):4.026(0.7);
4.013(0.8):4.002(1.2):3.989(1.1);3.973(0.7):3.960(0.7);3.949(1 .3):3.943(1.4):3.936(2.0):3.920(
0.8):3.912(0.7):3.890(1.2):3.885(1.1):3.866(0.8):3.861(0.8):3.840(3.0):3.834(12.0):3.808(1 2);
3.803(1.5):3.797(2.3):3.790(2.3):3.781(1.2):3.778(1.5);3.774(0.9):3.758(0.7):3.743(15.7):3.33
5(0.8):3.316(0.8):3.274(0.9);3.271(0.9):3.240(2.5):3.227(2.5):3.197(2.2):3.184(2 2):2.627(0.5);
2.622(0.7):2.610(0.7):2.605(0.8);2.594(0.8):2.588(0.9):2.570(0.9):2.327(0.6):2.317(0.7):2.284(
0.5):2.239(0.6):1.713(1.1);1.707(2.2):1.702(1.9);1.693(15.1);1.689(16.0):1.287(0.6):1.259(2.8)
:0.000(0.9)

TH-NMR(400.0 MHz, CDCl):
= 8.80 (br d, J=4.13 Hz, 1 H), 7.20 - 7.13 (m, 2 H), 7.00 - 6.93 (m, 1 H), 6.92 - 6.85 (m, 1 H),
6.19 - 6.06 (m, 1 H), 5.51 (dd, J=17.17, 1.91 Hz, 1 H), 5.34 (dd, J=10.65, 8.42 Hz, 1 H), 4.54 -
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441 (m, 2 H), 4.18 (sept, J=6.04 Hz, 1 H), 4.05 - 3.96 (m, 1 H), 3.93 - 3.77 (m, 2 H), 3.34 - 3.26
(m, 1 H), 2.71 -2.58 (m, 1 H), 2.22 -2.13 (m, 1 H), 1.32 - 1.22 (m, 6 H)

I-12

TH-NMR(400.0 MHz, CDCLy):

8=8.93 (brd, J=7.31 Hz, 1 H), 7.20 - 7.13 (m, 2 H), 7.00 - 6.93 (m, 1 H), 6.93 - 6.85 (m, 1 H),
6.20 - 6.06 (m, 1 H), 5.51 (dd, J=17.32, 3.66 Hz, 1 H), 5.34 (dd, ]=10.33, 8.42 Hz, 1 H), 4.54 -
4.41 (m, 2 H), 4.08 - 3.95 (m, 3 H), 3.93 - 3.79 (m, 2 H), 3.34 - 3.27 (m, 1 H), 2.69 - 2.56 (m, 1
H), 2.25-2.17 (m, 1 H), 1.34 - 1.24 (m, 3 H)

I-13

TH-NMR(400.0 MHz, CDCl):

§=9.01 (brd, J=10.49 Hz, 1 H), 7.20 - 7.12 (m, 2 H), 7.02 - 6.94 (m, 1 H), 6.93 - 6.85 (m, 1 H),
6.19 - 6.07 (m, 1 H), 5.51 (dd, J=17.33, 429 Hz, 1 H), 5.35 (dd, J=10.65, 8.11 Hz, 1 H), 4.55 -
4.41 (m, 2 H), 4.03 - 3.95 (m, 1 H), 3.94 -3.79 (m, 5 H), 3.34 - 3.26 (m, 1 H), 2.68 - 2.55 (m, 1
H), 227 -2.19 (m, 1 H).

I-14

TH-NMR(400.0 MHz, de-DMSO):

&= 8.339(1.3):8.319(1.5):8.313(1.7):8.293(1.5);7.445(0.8)7.428(5.5):7.422(3.9);7.416(3.3):7.4
10(5.0):7.406(5.3);7.392(2.0):7.386(3.2):7.381(2.1):7.369(0.7);7.364(1.3)7.358(0.9):6.158(2.0
):6.152(2.6):6.132(2.3):6.126(2.9):6.115(2.3):6.109(3.1):6.088(2.3):6.082(3.0):5.753(3.3):5.41

1(3.4):5.408(3.6):3.404(2.9):5.402(3.0):5.368(3.0):53.365(3.2);5.361(2.5):5.358(2.7);5.316(0.7);
5.304(2.7):5.301(2.8):5.298(3.4):5.296(3.2):5.289(0.7);5.277(2.6):5.275(2.6);5.271(3.2):5.269(
3.0):4.346(1.2):4.326(1.1):4.313(1.0):4.306(1.0):4.292(0.8):4.171(1.7):4.158(2.5):4.149(2.3):4.
146(2.0):4.136(2.1);4.125(1.4):3.893(15.9):3.881(16.0):3.864(9.4);3.836(7.4):3.820(5.8)3.8 14
(4.7):3.800(3.8):3.793(2.9):3.778(2.3):3.666(0.6):3.646(0.5):3.633(2.0):3.627(1.8):3.622(1.8):3
614(1.9);3.606(1.4):3.601(1.5);3.594(1.2):3.574(1.0):3.558(5.2);3.529(0.7):3.514(4.0);2.674(1
9):2.670(2.6):2.665(1.8):2.661(0.9);2.523(11.0):2.519(15.3):2.510(144.2):2.505(295.0):2.501(
402.4):2.496(275.2):2.492(123.6):2.387(1.0):2.366(0.9):2.354(0.9):2.347(0.9):2.337(1.8):2.332
(2.7):2.328(3.2):2.323(2.0):2.314(0.8):2.308(0.9):2.288(0.5):1.827(0.6)1.813(1.5):1.800(1.8): 1
780(1.4);1.767(1.5):1.755(0.6):1.236(1.0):0.008(3.1):0.000(95.5):-0.008(2.9)

TH-NMR(400.0 MHz, CDCI3):

8= 7.263(36.9):7.174(0.5):7.170(1.1);7.162(1.5);7.156(1.4);7.153(1.3):7.150(1.3):7.144(1.3):7.
142(1.3):7.137(1.0):6.921(0.7):6.915(0.8):6.912(0.7):6.906(0.8):6.900(0.8)6.894(0.8):6.890(0.
7):6.884(0.9):6.878(0.6):6.182(0.8):6.155(0.9):6.138(1.0):6.128(0.7):6.112(1.0):6.102(0.7):6.0
85(0.8):6.058(0.8):5.529(1.2):5.528(1.3):5.517(1.5):5.486(1.1);5.485(1.1):5.474(1.2):5.370(1 3
):5.344(1.8);5.319(1.1):4.456(0.7):4.443(1.1):4.432(1.0):4.429(1.1):4.419(1.0):4.405(0.7):4.14
8(0.6):4.131(1.9):4.113(1.9):4.095(0.6):4.020(0.7):4.007(0.7):3.996(0.9):3.983(1.1):3.972(0.6);
3.961(0.8):3.948(0.8):3.937(1.3);3.894(1.6):3.882(1.9):3.839(1.6):3.834(0.6):3.327(1.4):3.314(
1.3):3.284(1.2):3.271(1.1):2.668(0.5):2.654(15.4):2.645(1.2):2.634(16.0):2.621(0.5):2.6 10(0.7)




114

2.548(1.0):2.532(0.5):2.044(8.4);1.603(1.0): 1 277(2.4);1.259(5.6)1.241(2.3):0.008(0.5)0.000
(13.7)

I-16

TH-NMR(400.0 MHz, CDCI3):

8= 8.922(0.9):7.518(2.7);7.295(0.5):7.260(481.5):7.208(1.0);7.18 1(1.5);7.176(1.8):7.162(2.2);
7.144(1.7);7.138(1.4):6.996(2.6);6.919(0.9):6.914(0.7):6.903(0.8):6.897(1.6):6.892(1.5):6.876(
0.8):6.870(0.7):6.800(1.0);6.170(1.2):6.143(2.4);6.127(1.3):6.116(1.3):6.100(2.9):6.073(1.6):5.
540(2.0):5.527(2.2):5.497(1.7):5.483(2.0):5.379(3.7):3.352(3.5):4.541(1.0):4.529(1.2):4.518(1.
6):4.508(1.2):4.496(0.9):4 434(0.7):4.092(0.9):4.079(0.9):4.067(1.9):4.054(1.7):4.042(1.4):4.0
29(1.2):3.978(0.9):3.969(0.8):3.954(0.6):3.931(0.8):3.925(0.9):3.916(2.2):3.899(2.5):3.873(2.4
):3.856(2.3);3.492(1.7):3.376(16.0):3.350(14.7):3.331(2.2):3.328(2.2):3.288(2.0):3.284(1.9):2.
699(0.6):2.682(0.7):2.661(0.7):2.641(0.8):2.621(0.6):2.314(0.7):2.261(0.6):2.225(0.5):1.548(1
3.3);1.256(1.3):1.242(0.6):0.008(5.3):0.000(176.6):-0.008(5.2):-0.150(0.6)

I-17

TH-NMR(400.6 MHz, CDCI3):

5= 8.303(0.5):8.282(0.9):8.261(0.5):7.271(4.1);7.205(1.4):7.199(1.7);7.188(1.2):7.185(1.9):7.1
79(2.8):7.174(2.0):7.162(1.2):7.160(1.8):7.154(1.4):6.888(0.7):6.883(1.2):6.877(0.6):6.867(1 4
):6.861(2.3):6.855(1.2):6.845(0.7):6.839(1.2):6.833(0.6):6.213(1.2):6.186(1.4):6.180(1.2):6.17

0(1.4):6.153(1.3):6.143(1.5);6.137(1.4):6.110(1.4);5.594(1.9):5.593(2.0):5.551(3.6):5.510(1.6);
5.508(1.6):3.342(2.0):5.341(2.0):5.323(1.8):5.322(1.8):5.316(1.8):5.314(1.8):5.297(1.6):5.296(
1.6):4.850(1.7):4.843(1.6):4.829(2.0):4.822(1.7):4.586(0.7):4.581(0.7):4.573(0.8):4.568(1.1):4.
562(0.9):4.555(0.8):4.549(0.7):4.010(1.0);3.998(1.1):3.988(2.2):3.975(2.2);3.965(1.4):3.952(1.
4):3.941(2.1):3.898(2.4):3.883(2.2):3.845(1.1);3.840(3.4):3.822(0.7);3.818(0.7):3.793(1.0);3.7

88(0.9):3.770(0.8):3.765(0.7);3.304(4.4):3.261(3.8):3.137(14.7);3.133(16.0):3.027(0.5):3.002(

14.1):2.992(13.2);2.357(0.8):2.352(1.3):2.331(0.8);2.322(0.8):2.314(1.8);2.311(1.7):2.308(1.5)
:2.293(1.1):2.291(1.2):2.288(1.0):2.270(0.8):2.045(2.1):1.853(1.0):1.334(0.9):1.286(1.5):1.277
(1.0):1.256(4.5):1.242(0.9):0.880(0.8):0.000(3.1)
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I-18

TH-NMR(400.0 MHz, CDCI3):
§=7.519(2.5):7.315(0.8);7.260(401.6);7.258(381.2);7.170(16.6);7.155(17.2):6.996(2.3):6.883(
6.9):6.863(9.3):6.845(7.2):6.719(4.5):6.693(5.1);6.180(3.8):6.153(4.1):6.135(7.3):6.108(7.9):6.
089(4.4):6.064(4.4):5.532(12.0):5.489(10.4):5.372(8.6)5.346(13.4);5.322(8.8):4.448(3.4):4.42
2(7.0):4.405(8.8):4.399(9.3):4.371(4.7):4.002(3.8):3.990(3.8):3.978(5.9):3.966(9.0);3.954(4.3);
3.942(5.4):3.927(9.7);3.879(16.0);3.859(4 .3):3.835(9.4);3.812(5.4):3.790(4.0);3.322(9.3):3.30
7(8.8):3.278(7.9):3.264(7.7):2.786(2.8):2.776(4.0):2.768(4.6):2.760(4 5):2.752(4.6):2.744(4.8);
2.735(4.7):2.727(3.1):2.632(1.9):2.615(4.1):2.597(5.1):2.591(5.0):2.58 1(5.3):2.574(5.4):2.557(
5.0):2.538(2.4):2.196(3.5):2.161(6.4):2.125(3.3):1.548(100.8):1.333(1.1);1.283(1.5):1.256(4.6)
:0.879(1.6):0.843(3.0):0.827(9.9):0.808(13.3):0.787(8.2):0.617(11.2):0.601(4.7):0.591(6.6)0.5
81(5.7):0.563(5.8):0.000(138.7):-0.002(131.1):-0.152(0.8)

I-19

TH-NMR(400.0 MHz, CDCI3):

&= 8.214(1.2):8.106(1.4):7.518(2.9):7.293(1.2):7.260(529.3):7.227(1.7):7.221(2.0);7.208(2.6);

7.188(2.3):7.182(2.6):7.168(2.6);7.163(2.2):6.996(3.2):6.916(1.7):6.900(1.8):6.895(3.0):6.888(
1.6):6.873(1.5):6.171(1.7):6.158(1.5):6.145(2.0);6.128(2.2):6.115(1.8):6.101(1.9):6.088(1.8):5.
538(3.0):5.529(3.3):5.494(2.6):5.487(2.8):5.359(4 2):5.332(3.8):4.580(1.4):4.437(1.5):4.049(0.
9):4.037(0.9):4.025(1.9):4.013(2.0);3.997(2.1):3.984(2.1):3.968(2.5);3.928(3.1):3.924(3.3):3.8

85(3.0);3.324(2.9):3.295(2.8);3.281(2.6):3.252(2.6):2.553(0.7):2.447(1.1):2.424(0.9):2.410(0.8
):2.364(1.1);2.044(1.5):1.541(30.8):1.507(52.0);1.500(32.6);1.464(1.0):1.266(9.4):0.899(4.9):0
882(16.0):0.864(6.2):0.146(1.0):0.008(6.7);0.000(193.0):-0.008(6.3)

1-20

TH-NMR(400.0 MHz, CDCI3):

8= 7.5193 (0.6); 7.2604 (100.9); 7.1884 (0.7); 7.1762 (1.8): 7.1698 (2.6); 7.1635 (2.2); 7.1601
(2.0); 7.1565 (2.2); 7.1503 (2.4); 7.1438 (1.6); 7.0179 (1.0); 6.9965 (1.4); 6.9101 (0.9); 6.9045
(0.9); 6.8940 (0.8): 6.8884 (1.9); 6.8829 (1.8): 6.8773 (0.7); 6.8667 (0.9); 6.8611 (0.9); 6.1799
(12); 6.1531 (1.3); 6.1367 (1.5); 6.1321 (1.2); 6.1100 (1.5); 6.1053 (1.4); 6.0889 (1.4); 6.0621
(1.5); 5.5268 (2.0); 5.5255 (2.0); 5.5113 (2.3): 5.4837 (1.8); 5.4824 (1.7); 5.4680 (1.9); 5.3594
(2.1); 5.3440 (1.9); 5.3326 (2.0); 5.3173 (1.8): 4.4620 (0.9); 4.4432 (1.6); 4.4327 (1.3); 4.4199
(1.7); 4.4091 (1.8); 4.3969 (1.0); 4.3858 (0.8); 4.0356 (0.9); 4.0228 (0.9); 4.0117 (1.4); 4.0034
(1.1); 3.9990 (1.3); 3.9909 (0.9); 3.9794 (1.4): 3.9669 (1.2); 3.9270 (2.1); 3.9098 (0.9); 3.9031
(0.9); 3.8840 (3.2); 3.8778 (3.5): 3.8522 (0.6): 3.8478 (0.6); 3.8348 (2.5); 3.7243 (16.0); 3.7111
(15.6); 3.6112 (1.2); 3.6027 (0.5); 3.5953 (1.3); 3.5871 (1.4); 3.5716 (1.8); 3.5609 (1.1): 3.5562
(1.3); 3.5463 (1.0); 3.5385 (0.8); 3.3163 (2.2); 3.3043 (2.2); 3.2733 (1.9): 3.2613 (1.9); 2.6165
(2.4); 2.6103 (1.4); 2.6011 (4.7); 2.5938 (2.6); 2.5860 (2.3); 2.5787 (1.4); 2.5639 (0.7); 2.5592
(0.9); 2.5536 (0.7); 2.5418 (0.8); 2.5363 (0.7): 2.2238 (0.6); 2.1888 (0.5); 2.1623 (0.6); 2.1280
(0.5); 1.5572 (6.4); 1.2563 (1.1); 0.0079 (1.2); -0.0002 (33.7); -0.0085 (1.1)

I-21

"H-NMR(400.0 MHz, CDCI3):
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&= 7.2608 (68.6); 7.1807 (0.5); 7.1751 (0.8); 7.1685 (2.1); 7.1626 (3.6); 7.1571 (3.1); 7.1529
(2.8); 7.1484 (3.0); 7.1428 (4.0); 7.1371 (2.4): 7.1245 (0.8); 7.0700 (0.6); 7.0533 (0.6); 7.0156
(0.6); 6.9967 (0.9); 6.9102 (0.9); 6.9049 (0.9); 6.8938 (0.8); 6.8885 (1.8): 6.8832 (1.7); 6.8777
(0.7); 6.8668 (0.9); 6.8616 (0.9); 6.1800 (1.2): 6.1532 (1.3); 6.1368 (1.5); 6.1325 (1.3); 6.1100
(1.6); 6.1057 (1.4); 6.0893 (1.4); 6.0625 (1.5); 5.5114 (2.2); 5.5018 (2.4): 5.4690 (1.9); 5.4588
(2.1); 5.3527 (2.3); 5.3259 (4.2); 5.2990 (1.9): 4.5138 (0.9); 4.5037 (1.0); 4.4891 (1.5); 4.4783
(1.9); 4.4710 (0.7); 4.4646 (1.7); 4.4607 (1.2): 4.4541 (2.0); 4.4479 (1.2); 4.4420 (1.0); 4.4367
(0.8); 4.4307 (0.6); 4.1635 (0.8); 4.1487 (0.8): 4.1380 (1.8); 4.1242 (1.8); 4.1176 (1.6); 4.1092
(1.7); 4.1027 (1.6); 4.0953 (1.7); 4.0798 (1.0); 4.0669 (1.0); 4.0557 (1.5); 4.0497 (0.6); 4.0428
(1.4); 4.0174 (1.8); 4.0044 (1.6); 3.9944 (1.6): 3.9823 (1.6); 3.9700 (1.6); 3.9580 (0.8); 3.9502
(0.7); 3.9409 (2.5); 3.9288 (1.0); 3.9250 (1.0); 3.8979 (2.9); 3.8705 (2.2); 3.8275 (2.6); 3.8001
(16.0); 3.7868 (15.7): 3.3070 (2.4); 3.2866 (2.3); 3.2639 (2.0); 3.2436 (2.0): 2.6322 (0.5); 2.6156
(0.5); 2.6087 (0.5); 2.5978 (0.7); 2.5917 (0.6): 2.5808 (0.6); 2.5739 (0.7); 2.5569 (0.7); 2.5539
(0.6); 2.5472 (0.5); 2.5360 (0.7); 2.5305 (0.6): 2.5192 (0.6); 2.5127 (0.6); 2.4959 (0.6); 2.2739
(1.1); 2.2666 (1.2); 2.2392 (0.9); 2.2321 (0.9); 1.5678 (1.1); 1.2583 (0.9); 0.0079 (0.9); -0.0002
(22.3); -0.0085 (0.6)

1-22

TH-NMR(400.0 MHz, CDCI3):

8= 17.5193 (0.6): 7.2605 (104.8): 7.2594 (101.9); 7.2228 (2.2); 7.2086 (1.5); 7.1842 (2.0); 7.1701
(4.3); 7.1659 (4.7); 7.1520 (7.7); 7.1384 (4.6): 6.9958 (0.6); 6.9514 (1.3); 6.9334 (1.4); 6.8996
(1.4); 6.8922 (1.8); 6.8861 (2.4); 6.8822 (2.4); 6.8777 (2.4); 6.8717 (1.8): 6.8653 (1.4); 6.1851
(1.6); 6.1589 (1.7); 6.1424 (1.8); 6.1300 (1.6); 6.1136 (2.0); 6.1034 (1.8); 6.0871 (1.9); 6.0601
(2.0); 5.5101 (4.2); 5.5046 (4.2); 5.4669 (3.6): 5.4615 (3.8); 5.3541 (3.6); 5.3266 (6.0); 5.2986
(3.5); 4.4793 (2.3); 4.4734 (2.1); 4.4671 (2.0); 4.4120 (1.8); 4.4009 (2.5); 4.3947 (2.5); 4.3886
(3.0); 43776 (3.1); 4.3711 (3.7); 4.3527 (2.3); 4.3353 (1.9); 4.3187 (0.9): 4.2141 (0.9); 4.2043
(12); 4.1967 (2.6); 4.1858 (4.2); 4.1790 (3.2): 4.1680 (7.4); 4.1502 (6.0); 4.1324 (2.0); 4.0309
(12); 4.0173 (1.3); 4.0072 (3.8); 3.9945 (3.7): 3.9842 (2.3); 3.9713 (2.1); 3.9575 (2.4); 3.9521
(2.4); 3.9337 (1.4); 3.9209 (3.4); 3.8839 (3.5): 3.8778 (4.1); 3.8415 (5.4); 3.8249 (1.5); 3.8186
(1.5); 3.3108 (5.7); 3.2676 (4.9); 2.6780 (1.2); 2.6649 (1.3); 2.6401 (2.4); 2.6273 (2.3); 2.6194
(1.2); 2.6139 (1.3); 2.6029 (1.3); 2.5955 (1.3): 2.5845 (2.0); 2.5736 (1.5); 2.5553 (7.3); 2.5416
(6.4); 2.5297 (3.3); 2.5150 (2.5); 2.4914 (1.5): 2.4772 (1.4); 2.1670 (2.1); 2.1415 (1.9); 2.1330
(2.0); 1.9583 (0.9); 1.5574 (5.4): 1.3281(9.5); 1.3104 (14.3); 1.2918 (12.0); 1.2850 (8.0); 1.2729
(7.6); 1.2671 (12.9); 1.2493 (16.0); 1.2326 (10.6); -0.0002 (38.6); -0.0015 (37.8)

I-23

TH-NMR(400.0 MHz, CDCI3):

8= 8.9621 (1.0); 7.5207 (2.6): 7.2955 (0.6); 7.2862 (0.8); 7.2619 (459.9): 7.1725 (1.8); 7.1668
(2.2); 7.1527 (2.6); 7.1471 (2.1); 7.1352 (0.7): 6.9978 (2.5); 6.9156 (0.8); 6.8995 (0.8); 6.8939
(1.5); 6.8721 (1.1); 6.8525 (0.7); 4.5515 (1.0): 4.5405 (1.0); 4.5285 (1.1); 4.5168 (1.1); 4.4210
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(0.8); 4.4138 (0.8); 4.0623 (1.0); 4.0489 (0.9): 4.0378 (1.3); 4.0249 (1.3): 3.9220 (0.9); 3.9143
(0.9); 3.8967 (0.7); 3.8904 (0.7); 3.7760 (2.6); 3.7591 (0.5); 3.7327 (3.0): 3.7157 (0.7); 3.3935
(13.3);3.3551 (3.1); 3.2023 (3.1); 3.1589 (2.7); 2.6827 (0.6); 2.6663 (0.6); 2.6590 (0.6); 2.6481
(0.7); 2.6429 (0.7); 2.6315 (0.6); 2.6247 (0.7): 2.6082 (0.6); 2.3659 (0.8); 2.3307 (0.6); 1.7042
(4.1); 1.6963 (16.0); 1.5537 (39.0); 1.3330 (1.6); 1.2844 (2.4): 1.2541 (6.3); 0.8799 (0.9); 0.1458
(0.6); 0.0080 (5.5); -0.0002 (199.1); -0.0085 (6.8); -0.1498 (0.6)

1-24

TH-NMR(400.6 MHz, CDCI3):

§=9.5455 (1.6);9.4925 (1.5); 7.2954 (2.3); 7.2765 (0.9); 7.2510 (0.7); 7.1743 (0.5); 7.1618 (2.9);
7.1564 (3.8); 7.1420 (3.8); 7.1367 (3.0); 7.1302 (0.6); 7.1243 (0.6); 6.9029 (0.9): 6.8969 (0.9);
6.8872 (0.8): 6.8812 (1.8); 6.8753 (1.8); 6.8693 (0.8); 6.8658 (0.6); 6.8395 (1.0); 6.8536 (0.9);
4.5375 (0.6); 4.5267 (0.8); 4.5138 (0.9); 4.5039 (1.4); 4.4931 (1.3); 4.4819 (1.5): 4.4705 (1.5);
4.0333 (0.7); 4.0204 (0.8); 4.0097 (1.1); 3.9968 (1.0); 3.9845 (0.7); 3.9717 (0.7): 3.9606 (1.1);
3.9479 (1.0); 3.9325 (1.0); 3.9258 (1.0): 3.9090 (0.6); 3.9022 (0.6); 3.8828 (1.0); 3.8776 (1.0);
3.8589 (0.8); 3.8523 (0.9); 3.8420 (11.4); 3.8184 (1.8); 3.7751 (2.1); 3.7668 (2.8): 3.7608 (16.0);
3.7237 (2.2): 3.2105 (2.2); 3.1989 (2.6); 3.1671 (1.9); 3.1556 (2.3); 2.6245 (0.5); 2.6141 (0.6);
2.6080 (0.6); 2.5978 (0.8); 2.5900 (0.7); 2.5732 (0.6); 2.3252 (0.6); 2.2563 (0.6): 2.0502 (0.9);

1.6956 (15.4); 1.6893 (15.1); 1.2612 (1.4); 1.2572 (1.9); -0.0002 (0.8)

I-25

TH-NMR(400.6 MHz, CDCI3):

§=7.2724 (4.6);7.2001 (1.3); 7.1944 (1.6); 7.1912 (0.9); 7.1838 (1.1); 7.1800 (1.7); 7.1742 (1.6);
7.1720 (1.7); 7.1662 (1.8); 7.1629 (1.2); 7.1550 (1.0); 7.1518 (1.7); 7.1462 (1.4): 6.8826 (0.7);
6.8768 (1.2): 6.8710 (0.6); 6.8609 (1.3): 6.8551 (2.3); 6.8492 (1.2); 6.8391 (0.7); 6.8333 (1.2);
6.8275 (0.6); 4.8488 (1.8); 4.8418 (1.6); 4.8284 (1.8); 4.8211 (1.8); 4.5763 (0.5); 4.5692 (0.5);
4.5628 (0.7); 4.5566 (0.7); 4.5500 (0.6); 4.5439 (0.7); 4.1485 (0.6); 4.1307 (1.8): 4.1128 (1.8);
4.0950 (0.6); 4.0199 (1.0); 4.0074 (1.1); 3.9970 (1.4); 3.9845 (1.3); 3.9751 (1.1): 3.9623 (1.1);
3.9520 (1.4); 3.9393 (1.3); 3.8636 (0.9): 3.8584 (0.8); 3.8407 (0.7); 3.8355 (0.6); 3.8049 (2.2);
3.7621 (3.1): 3.7472 (2.4); 3.7427 (0.8); 3.7368 (0.7); 3.7044 (2.6); 3.1654 (2.6): 3.1615 (2.7);
3.1415 (14.8); 3.1346 (16.0); 3.1225 (2.4); 3.1187 (2.4); 2.9966 (15.0); 2.9905 (14.2); 2.3855
(0.6); 2.3809 (0.9); 2.3765 (0.6); 2.3427 (0.8); 2.3247 (0.8); 2.3220 (0.8); 2.3091 (1.1); 2.3018
(2.0); 2.2964 (0.7); 2.2912 (0.6); 2.2878 (0.6); 2.2849 (1.0); 2.2822 (1.0): 2.2649 (0.8); 2.1269
(0.7); 2.1252 (0.7); 2.0455 (8.6): 1.7186 (13.2); 1.6887 (12.7); 1.4304 (0.6): 1.4163 (0.6); 1.3345
(0.5); 1.2856 (0.8); 1.2776 (2.7); 1.2598 (6.6); 1.2420 (2.5); 0.8802 (0.6); -0.0002 (3.0)




118

I-26

TH-NMR(400.6 MHz, CDCI3):

8=7.3193(0.9); 7.1666 (1.1); 7.1605 (1.9); 7.1572 (1.5); 7.1547 (1.6); 7.1511 (1.3); 7.1466 (1.4);
7.1441 (1.4); 7.1407 (2.0); 7.1349 (1.2); 7.0893 (0.6); 6.9034 (0.6); 6.8957 (0.5): 6.8896 (0.8);
6.8818 (1.0): 6.8757 (0.6); 6.8600 (0.5); 4.4759 (0.9); 4.4644 (1.0); 4.4523 (0.9); 4.4434 (1.0);
4.4413 (1.0); 4.4307 (0.8); 4.4206 (0.7); 4.4075 (0.6); 4.1305 (1.3); 4.1127 (1.3); 4.0416 (0.6);
4.0285 (0.7); 4.0180 (1.0); 4.0049 (0.8); 3.9932 (0.6); 3.9804 (0.6); 3.9693 (0.8): 3.9566 (0.8);
3.9046 (0.5): 3.8976 (0.5); 3.8144 (1.5): 3.7711 (1.4); 3.7617 (1.4); 3.7184 (1.6); 3.2169 (1.5);
3.2000 (1.3);3.1735 (1.5); 3.1567 (1.1); 2.6648 (14.5); 2.6486 (0.6); 2.6363 (16.0); 2.6143 (0.6);
2.6108 (0.5); 2.6081 (0.6); 2.5741 (1.7); 2.5497 (0.6); 2.1183 (0.5); 2.0718 (0.6); 2.0470 (6.1);
1.6956 (13.2); 1.2782 (1.8): 1.2604 (4.0): 1.2425 (1.7); -0.0002 (0.5)

I-27

TH-NMR(400.6 MHz, CDCI3):

5=8.8097 (1.6); 8.8075 (1.6); 8.7461 (1.5); 8.7438 (1.5); 8.0732 (0.8); 8.0589 (0.9); 7.9541 (1.8);
7.9503 (1.9); 7.9374 (1.6); 7.9336 (1.6); 7.2999 (1.3); 7.1780 (0.9); 7.1718 (0.9); 7.1604 (1.0);
7.1145 (1.4); 7.1089 (1.8); 7.1059 (1.1); 7.0979 (1.0); 7.0947 (1.8); 7.0891 (1.5); 6.9942 (1.2);
6.9886 (1.6); 6.9855 (1.0); 6.9777 (0.9); 6.9745 (1.6); 6.9689 (1.3); 6.8962 (0.6): 6.8803 (0.7);
6.8745 (1.2): 6.8687 (0.6); 6.8588 (0.5): 6.8531 (0.9); 6.8387 (0.7); 6.8329 (1.1); 6.8271 (0.5);
6.8112 (0.6); 4.8504 (0.7); 4.8364 (0.8): 4.7851 (0.7); 4.7715 (0.7); 4.7592 (0.7); 4.7478 (0.7);
4.6661 (0.7); 4.6553 (0.8); 4.6033 (0.8); 4.5945 (0.9); 4.5794 (0.8); 4.5709 (0.8); 4.5595 (0.8);
4.5498 (0.9): 4.5359 (0.9); 4.5262 (0.9); 4.5050 (0.6); 4.4993 (0.5); 4.4942 (0.6); 4.4877 (0.6);
4.4788 (0.6); 4.4734 (0.6); 4.4684 (0.5); 4.4621 (0.5); 4.1468 (1.2); 4.1290 (3.6); 4.1112 (3.6);
4.1028 (2.0); 4.0917 (3.2); 4.0848 (1.5); 4.0567 (1.7); 4.0454 (1.8); 4.0364 (1.2): 3.7225 (2.0);
37118 (2.3): 3.6793 (2.3); 3.6686 (2.6): 3.1364 (2.4); 3.0967 (2.3); 3.0932 (2.4); 3.0535 (1.9);
2.6157 (0.6); 2.5998 (0.9); 2.5950 (0.6); 2.5921 (0.6); 2.5840 (0.7); 2.5812 (0.8); 2.5760 (0.9);
2.5644 (0.7); 2.5605 (0.7); 2.5577 (0.7); 2.5409 (0.5); 2.4130 (0.7); 2.3006 (0.6): 2.2661 (0.5);
2.1363 (0.9); 2.1075 (0.6); 2.0440 (16.0): 1.6123 (11.4); 1.5944 (12.6); 1.2769 (4.5); 1.2591
(9.7); 12412 (4.3); -0.0002 (0.7)

I-28

TH-NMR(400.0 MHz, CDCI3):

8= 7.5186 (1.7); 7.3091 (1.1); 7.2917 (0.6); 7.2870 (0.5); 7.2719 (1.4); 7.2597 (290.5); 7.2108
(0.8); 7.1834 (0.6); 7.1774 (0.7); 7.1708 (1.8); 7.1652 (3.4); 7.1598 (3.0); 7.1553 (2.0); 7.1508
(2.6); 7.1454 (3.3); 7.1398 (1.8); 7.1331 (0.7): 7.1273 (0.5); 6.9957 (1.8); 6.9048 (1.1); 6.8859
(2.2); 6.8830 (2.1); 6.8772 (1.4); 6.8701 (1.3): 6.8640 (1.6); 6.8614 (1.5); 4.5156 (1.1); 4.5020
(1.6); 4.4927 (1.3); 4.4862 (1.3); 4.4788 (1.8); 4.4635 (1.2); 4.4239 (1.0); 4.4149 (1.0); 4.1207
(1.0); 4.1064 (1.0); 4.0966 (1.4); 4.0825 (1.2): 4.0733 (1.1); 4.0596 (1.0); 4.0492 (1.4); 4.0354
(1.2); 3.9396 (0.9); 3.9295 (0.9); 3.9153 (0.8): 3.9057 (0.8); 3.8876 (0.9); 3.8807 (0.9); 3.8646
(0.8); 3.8554 (0.8); 3.7763 (2.4); 3.7593 (2.3): 3.7331 (2.8); 3.7161 (2.7); 3.5188 (0.6); 3.5007
(1.3); 3.4897 (1.2); 3.4825 (1.8); 3.4793 (2.0): 3.4720 (1.6); 3.4653 (2.7); 3.4616 (2.4); 3.4506
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(1.3); 3.4472 (1.3); 3.4431 (1.8); 3.4260 (1.0); 3.1963 (2.8); 3.1936 (3.0): 3.1531 (2.5); 3.1504
(2.7); 2.7050 (0.5); 2.6998 (0.6); 2.6868 (0.6): 2.6828 (1.0); 2.6767 (0.6); 2.6708 (0.7); 2.6649
(12); 2.6597 (0.7); 2.6482 (1.2); 2.6424 (0.7); 2.6301 (0.6); 2.6253 (0.7); 2.3054 (0.8); 2.2925
(0.7); 2.2837 (1.0); 2.2709 (0.7); 2.2604 (0.9): 2.2466 (1.5); 2.1944 (2.8); 2.1809 (0.7); 2.1470
(0.6); 2.1326 (0.6); 1.9610 (0.6); 1.9506 (0.8); 1.9401 (1.1); 1.9321 (1.6); 1.9207 (1.4); 1.9135
(1.9); 1.8926 (1.4); 1.8741 (0.9); 1.7018 (14.9); 1.6984 (16.0); 1.5592 (1.1); 1.5035 (0.9); 1.3329
(0.6); 1.2843 (1.0); 1.2562 (3.6); 1.2133 (0.7): 1.1942 (0.5); 1.1206 (4.0); 1.1144 (4.0); 1.1020
(8.3); 1.0958 (8.0); 1.0833 (3.8); 1.0771 (3.7): 0.9470 (0.6); 0.9284 (1.2); 0.9101 (0.6); 0.8802
(0.9); 0.0079 (3.7); -0.0002 (132.2); -0.0085 (4.6)

I-29

TH-NMR(400.0 MHz, CDCI3):

&= 7.5188 (1.6); 7.3096 (0.8): 7.2599 (281.0); 7.2101 (0.8); 7.1813 (2.0): 7.1731 (3.2); 7.1672
(3.1); 7.1619 (3.1); 7.1562 (3.3); 7.1480 (2.1); 6.9939 (2.0); 6.9141 (1.1); 6.9086 (1.2); 6.8981
(1.1); 6.8926 (2.2); 6.8871 (2.1); 6.8817 (1.0): 6.8767 (0.8); 6.8708 (1.4): 6.8655 (1.4); 6.8596
(1.1); 6.8305 (1.3); 6.1736 (1.3); 6.1472 (2.0): 6.1305 (1.6); 6.1218 (1.4); 6.1041 (2.2); 6.0786
(1.5); 5.5442 (2.3); 5.5356 (2.9); 5.5011 (2.1); 5.4925 (2.5); 5.3800 (2.5); 5.3728 (2.3); 5.3534
(2.4); 5.3460 (2.2); 4.5082 (1.1); 4.5019 (1.1); 4.4943 (1.5); 4.4860 (1.9); 4.4792 (1.5); 4.4713
(1.6); 44651 (1.8); 4.4517 (1.0); 4.4394 (0.9); 4.1486 (1.1); 4.1307 (3.4); 4.1128 (3.5); 4.1025
(1.0); 4.0950 (1.4); 4.0888 (1.0); 4.0783 (2.2); 4.0644 (2.0); 4.0539 (1.4); 4.0398 (1.2); 3.9349
(1.1); 3.9253 (1.2); 3.9181 (2.6); 3.8997 (2.9): 3.8869 (1.2); 3.8750 (2.9); 3.8567 (2.5); 3.7302
(0.6); 3.7180 (0.6); 3.5469 (1.2); 3.5381 (0.9): 3.5350 (1.3); 3.5237 (1.0); 3.4990 (1.2); 3.4930
(1.0); 3.4825 (2.4); 3.4761 (1.9); 3.4659 (1.9): 3.4586 (1.9); 3.4538 (2.0); 3.4417 (1.4); 3.4372
(1.9); 3.4205 (1.0); 3.4019 (0.5); 3.3281 (4.2): 3.2850 (3.8); 2.7233 (0.5); 2.7124 (0.5); 2.7060
(0.6); 2.7005 (0.6); 2.6890 (1.2); 2.6832 (0.7); 2.6775 (0.8); 2.6713 (1.2): 2.6639 (0.8); 2.6599
(0.8); 2.6481 (0.6); 2.6373 (0.6); 2.2910 (0.7); 2.2840 (1.3); 2.2606 (1.1); 2.2466 (3.0); 2.2271
(12); 2.2184 (0.8); 2.2036 (1.3); 2.1944 (5.5): 2.1741 (0.5); 2.1671 (0.7); 2.1305 (0.9); 2.1011
(0.7); 2.0438 (16.0); 1.9565 (0.8); 1.9502 (0.8); 1.9385 (1.6); 1.9315 (1.6); 1.9147 (2.0); 1.8986
(1.7); 1.8926 (1.6); 1.8805 (1.0); 1.8748 (1.0): 1.8567 (0.5); 1.6134 (0.9): 1.5964 (1.2); 1.5798
(1.3); 1.5602 (1.2); 1.5436 (0.9); 1.5039 (0.8): 1.4094 (0.6); 1.3908 (0.8); 1.3709 (0.8); 1.3531
(0.6); 1.3331 (1.0); 1.2844 (1.6); 1.2766 (5.4); 1.2587 (13.8); 1.2409 (5.0); 1.2324 (1.0); 1.2133
(1.4); 1.1943 (1.1); 1.1231 (3.8); 1.1172 (3.8): 1.1045 (7.7); 1.0986 (7.3); 1.0858 (3.8); 1.0800
(3.6); 0.9468 (1.6); 0.9284 (3.1); 0.9100 (1.4); 0.8968 (0.6); 0.8801 (1.5); 0.8625 (0.7); 0.0080
(3.4); -0.0002 (116.8); -0.0085 (3.9)

I-30

TH-NMR(400.0 MHz, CDCI3):
§=7.5185(2.5);7.3218 (0.5); 7.3181 (0.6); 7.3094 (0.9); 7.3021 (0.5); 7.2957 (0.6); 7.2941 (0.5);
7.2902 (0.7); 7.2886 (0.7); 7.2862 (0.8); 7.2854 (0.8): 7.2822 (1.0); 7.2790 (1.1); 7.2782 (1.1);

>

7.2759 (1.4); 7.2750 (1.5); 7.2743 (1.6); 7.2734 (1.7); 7.2727 (1.8); 7.2711 (2.2): 7.2703 (2.3);
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7.2694 (2.4), 7.2678 (3.3). 7.2670 (3.6): 7.2596 (455.4); 7.2279 (0.7); 7.2103 (0.6); 7.1464 (2 3);
6.9956 (2.7); 6.8685 (1.6); 4.5296 (0.8): 4.1304 (0.8); 4.1125 (0.8); 3.9728 (0.7); 3.7768 (0.5);
3.7375 (0.6); 3.1965 (1.0); 3.1528 (0.8); 2.0436 (2.6); 1.6706 (6.3); 1.6102 (16.0); 1.2842 (0.9);
1.2763 (1.1); 1.2584 (3.4); 1.2406 (1.0); 0.8801 (0.6); 0.1460 (0.6); 0.0102 (1.0): 0.0079 (6.0);
0.0063 (2.0); 0.0054 (2.2); 0.0046 (2.6); -0.0002 (201.3); -0.0052 (3.5); -0.0060 (2.7); -0.0068
(2.2); -0.0085 (5.9); -0.0116 (0.6); -0.0124 (0.5); -0.1496 (0.6)

AHaJIOrH4HO BbILICYKAa3aHHBIM HAa3BaAHHBIM IIpUMEpaM IIOJYYCHUA U YyUUTbIBasA

O6H.II/Ie JAaHHBIE OJIsd U3IrOTOBJICHUA 3aMCIICHHBIX I/13OKcaSOJ'II/IH-Kap6OKcaMI/IHOB, MOT'yT

OBITh MOJIYYECHBI CICAYOIHUE Ha3BAHHBIC COCANMHEHUA !

Tabmuna 2.1: Coemunenust 2.1-1 - 2.1-390 cornmacHo u3o0pereHHo OOIIei

dopmynsr (1.1),

rae Z-(C=W)-N(R!'!)-R!? umeer 3HaueHune, kak onpeneneHo HUxKe.
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H H Shs
2.1-297 1‘1/(2-12)\"/&0/\(;”3 2.1-298 Y(z-m\n,u\o CHy
o o
?Hs ( ) n CH
_ - Z-12 -
2.1-299 _L'T/(z.1z)\[rN\°,CH3 2.1-300 s \g, ; 3
(o]
N.__CF
2.1-301 3 2.1-302 e
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CH;
2.1-303 ] 2.1-304 12 _N__CFs
w L g4
CH;
2.1-305 2.1-306 212) NN
o
o]
n CH
2.1-307 2.1-308 (2:12) N -CHs
T
CH
2.1-309 (@12 N\ 2.1-310 2w
L O 1N e,
(o]
O CHg
- a _ CH.
21311 | 2.1-312 1‘7/(212,\(\”)1\0 ot
(o]
2.1-313 2.1-314 1\((2-13)\n, ~cH,
(o]
N
2.1-315 @13 N 2.1-316 (213)
Y YUYy
2.1-317 2.1-318 (z-13) D
kg \g’
2.1-319 2.1-320 (z-13) D
(Z-13)
Y L
N___CH
2.1-321 2.1-322 (2-13)_N<-CHs
L
CH,
2.1-323 2.1-324 213)
L
2.1-325 2.1-326 (213)
e
2.1-327 Z413) 2.1-328 @13 _Nog~_CHs
Y Y
CH;
2.1-329 2.1-330 CFy

N

-

&
o/
“\
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H CH;
2.1-331 (Z-13) N NH, 2.1-332 13N
-L( \g/ \”\\ _,_'7/(213)\IrN;w, NCH,
[o]
N N_ _cH
2.1-333 213 _NC 2.1-334 213) NS .CHs
Y N L2 O
o] O CHg
H q  GHs
2.1-335 (Z-13) \N/\CH3 2.1-336 (2-13) N_
N CH
Y \g/ cl:l-la 1( \ﬂ/ H ?
(Z13) N H j\ e
2.1-337 | %N en, 2.1-338 @213) N AN
CH.
o I\CHS 1‘7/ \(I)I/ H 3
(z-14)<__NH; ] N
2.1-339 "L,’/ \"/ 2.1-340 1((214)\[]/ “CH,
o (o}
N_ _CH N
2.1-341 (z-14)_N__CH; 2.1-342 (z-14)
Y LA SV,
CH;
2.1-343 214y N 2.1-344 214) D
L Y
(o]
2.1-345 S 2.1-346 ; O
. @14) N : (z-14) <o
L Y
N N___CH
2.1-347 @19 N, 2.1-348 @14 N<,-CHs
Y Y
n w  GHs
2.1-349 1((2-14)\[1, N0 NCH, 2.1-350 _,_((2-14)\er\° -
(o] o
i N___CH
- - z-14 P
2.1-351 -,l’/(z-u)\[rN\o,cus 2.1-352 1(( )\g, el
[o]
N___CF N cH
2.1-353 (z-14) _CFs 2.1-354 (z-14) 3
Y LA O e
CH;
2.1-355 H D 2.1-356 ] N___CF
(Z-14) N\s (Z-14) \Is\, 3
Ll YR
N _NH e
2.1-357 2 2.1-358
Y
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H
2.1-359 @19 N 2.1-360 (z14) N-CHs
2
11'/ \g/ -,1'/ \g/ (I:Hs
H CH3
2.1-361 (Z-14) \N/\CHg 2.1-362 (Z-14)<_N_
N CH
117/ \g/ (I:H;, 1( \g/ H ?
(Z14) N j\ e
2.1-363 | % ® N v, 2.1-364 @ N I s
CH.
o kcna 1‘7/ \g/ H 3
(z-15)<__NH; H
2.1-365 \n/ 2.1-366 @15 Ny,
KA T
N_ _CH N
2.1-367 2-15)<_N<_CH, 2.1-368 (-15)
Y A v/
CH;
2.1-369 215) N 2.1-370 215) D
'L( \g/ CHg 'L,_'/ \g/
(o]
2.1-371 S 2.1-372 ] O
: @15) N : (z-15) <
1_( \g/\) 'L,_'/ \g/ (o)
N H
2.1-373 @15 MNoy 2.1-374 (2:15) N~ ;-CHs
Y Y
H CH,3
2.1-375 (Z-15) ~0”"\CH 2.1-376 (z-15)
L : Y e e
2.1-377 o 2.1-378 (z-15)
1= (Z-15) N\O _CHjy - -
e Y
H CF. CH
2.1-379 (2-15) CFs3 2.1-380 z-15) 3
L B
" GHs
2.1-381 2.1-382
: (2-15) \SQ . (2-15) \,s\’
YR LA
ZA1 n (':Hs
- -15 -
2.1-383 .L(( )\n, /,\\ 2.1-384 "((215)\[( % N,
(o]
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H H
2.1-385 (Z-15) NN H, 2.1-386 -,_'.,/(2-1 5)\n/N\N,CH3
L4 .
O CH,
H H SHs
2.1-387 (7-'15) \N/\CH3 2.1-388 (2-15)_No
N~ cH
-L( (I;H3 -LL)/ \lor H 3
(2-15) H JOL s
2.1-389 w g \n/\N/\CHg 2.1-390 (Z15)_N_ CH;
N 07 "CH,
o I\CH:, 1'1/ \g/ H

Tabmuna 2.2: Coemunenust 2.2-1 - 2.2-390 cornmacHO u300peTeHH0 oOIIei

dopmysl (1.2),
rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

1
N—O  z No 12
| N \n/ R

1.2),

Tabmuua 2.3: Coemunenus 2.3-1 - 2.3-390 cornmacHo m300peTeHMI0 oO0mei

dopmynsl (1.3),

rae Z-(C=W)-N(R')-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.

(1.3),

Tabmuna 2.4: Coemunenust 2.4-1 - 2.4-390 cornmacHO u300peTeHHI0 OOIIEH

dopmynsl (1.4),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpeneneno B Tabnuue 2.1.

N—O oz N 12
Do

H3;C
(14),
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Tabmuua 2.5: Coemunenus 2.5-1 - 2.5-390 cormacHo m3o0pereHHo oO0mei

dopmynsl (L.5),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

(L.3),

Tabmuna 2.6: Coemunenust 2.6-1 - 2.6-390 cornmacHo u3o0pereHH0 OOIIEi

dopmysl (1.6),
rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpenesneno B Tabnuue 2.1.

(1.6),
Tabmuua 2.7: Coemunenus 2.7-1 - 2.7-390 cornmacHo m300peTeHHI0 oO0mei

dopmynsl (1.7),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.

@L.7),
Tabmuua 2.8: Coenunenns 2.8-1 - 2.8-390 cornmacHo m300peTeHHI0 0oO0meH

dopmysl (1.8),
rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

N—O z N 12
Pae

(1.8),



137

Tabmuua 2.9: Coemunenns 2.9-1 - 2.9-390 cornmacHo m300peTeHHI0 oO0mei
dopmysl (1.9),
rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

1

N~ \R12
; | N

(1.9),

Tabmuna 2.10: Coenunenust 2.10-1 - 2.10-390 cornmacHO u300peTeHHo oOIei

¢dopmyasl (1.10),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpenesneno B Tabnuue 2.1.

(1.10),

Tabmuma 2.11: Coenunenust 2.11-1 - 2.11-390 cornmacHo u3obpereHmo oOIei

dopmyasl (1.11),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

@L11),

Tabmuna 2.12: Coenunenust 2.12-1 - 2.12-390 cornmacHo u3o0peTeHuo oOIei

dopmysl (1.12),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

1.12),
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Tabmuna 2.13: Coenunenust 2.13-1 - 2.13-390 cornmacHO n300peTeHmo oOIeit

dopmysl (1.13),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

1.13),

Tabnuna 2.14: Coenunenust 2.14-1 - 2.14-390 cornmacHO u300peTeHHo oOIei

dopmysl (1.14),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

(1.14),

Tabmuma 2.15: Coenunenust 2.15-1 - 2.15-390 cornmacHo u3obpereHmo oOrmeit

dopmysl (1.15),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.

N—C, z N .12
N~ R
Cl I H \ﬂ/
(1.15),

Tabnuna 2.16: Coenunenust 2.16-1 - 2.16-390 cormacHo u3o0peTeHHo oOIei

dopmyasl (1.16),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

N—C  Z N 12
Ow Sy

(1.16),
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Tabmuna 2.17: Coenunenust 2.17-1 - 2.17-390 cornmacHO u300peTeHmo oOIei

dopmysl (1.17),

rae Z-(C=W)-N(R')-R'? umeer 3nauenue, kak onpeneneno B Tabauue 2.1.

117),

Tabnuna 2.18: Coenunenust 2.18-1 - 2.18-390 cornmacHo u3obpeTeHHo oOIei

¢dopmyasl (1.18),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpenesneno B Tabnuue 2.1.

Cl I ”/ \n/ R

(118),

Tabmuma 2.19: Coenunenust 2.19-1 - 2.19-390 cornacHO mu300peTeHHI0 0OLIei

dopmysl (1.19),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.

(1.19),

Tabnuna 2.20: Coenunenust 2.20-1 - 2.20-390 cornmacHO u300peTeHHo oOIei
dopmyasl (1.20),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.

(1.20),
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Tabmuna 2.21: Coenunenust 2.21-1 - 2.21-390 cornmacHo u3o0peTeHmo oOIei

dopmyasl (1.21),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

N—-O Z N_ _12

cl ’ ”/ \ﬂ/ R

H,C
1.21),
Tabnuna 2.22: Coenunenust 2.22-1 - 2.22-390 cornacHO u300peTeHHo oOIei

dopmyasl (1.22),
rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

0 |,R11

,\;,O N’Z N\R12
F H
cH,

F (1.22),

Tabmuna 2.23: Coenunenust 2.23-1 - 2.23-390 coryacHO M300peTeHmo oOIei
dopmysl (1.23),
rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.

O R
N—C Z N_ 12
N~ “R
CF;
F (1.23),
Tabnuna 2.24: Coenunenust 2.24-1 - 2.24-390 cornacHO u300peTeHHo oOIei
dopmysl (1.24),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

(1.24),
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Tabmuna 2.25: Coenunenust 2.25-1 - 2.25-390 cornmacHO m300peTeHmo oOIei
dopmysl (1.25),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.

(1.25),
Tabnuna 2.26: Coenunenust 2.26-1 - 2.26-390 cornacHo u300peTeHHo oOIei

dopmysl (1.26),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

(1.26),
Tabmuna 2.27: Coenunenust 2.27-1 - 2.27-390 cornacHO mM300peTeHmo o0Iei
bopmysl (1.27),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.
o I,Q“
N—C, z N _12

N~ R
. l N
P w
H,C

F (127),

Tabnuna 2.28: Coenunenust 2.28-1 - 2.28-390 cornmacHO u300peTeHHo oOIei
dopmysl (1.28),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

o R
N’o Z No 12
N~ R
F t N
E W

H,C

(1.28),
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Tabmuna 2.29: Coenunenust 2.29-1 - 2.29-390 cornacHO m300peTeHmo o0Iei
dopmysl (1.29),
rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.
0 R
N—C, z_ N

N~ \R12
. XN

cH, W

cl (1.29),

Tabmuna 2.30: Coenunenust 2.30-1 - 2.30-390 cornmacHO u300peTeHHo oOIei

dopmyasl (1.30),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

g R
N—C y4 N 12
N~ R
CF3
cl (130),
Tabmuma 2.31: Coenunenust 2.31-1 - 2.31-390 cornmacHo u3o0peTeHmo oOIei

dopmyasl (1.31),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.

131),
Tabnuna 2.32: Coenunenust 2.32-1 - 2.32-390 cornacHO u300peTeHHo oOIei

dopmysl (1.32),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nHauenue, kak onpenesneno B Tabnuue 2.1.

N—C oz N_ 12
oy

H3;C

cl (132),
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Tabmuna 2.33: Coenunenus 2.33-1 - 2.33-390 cornmacHO m300peTeHmo oOIei
dopmysl (1.33),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.

(1.33),
Tabnuna 2.34: Coenunenust 2.34-1 - 2.34-390 cornmacHO u300peTeHHo oOIei

dopmysl (1.34),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

(1.34),
Tabmuna 2.35: Coenunenust 2.35-1 - 2.35-390 cornmacHO u3obpeTeHmo oOrmeit

dopmysl (1.35),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.

(1.35),
Tabnuna 2.36: Coenunenust 2.36-1 - 2.36-390 cornmacHO u300peTeHHo oOIei

bopmysl (1.36),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

o R11

!
N’O Z N 12
N~ “R
: XN

CH,

“CHs (136),
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Tabmuna 2.37: Coenunenust 2.37-1 - 2.37-390 cornmacHO n300peTeHmo oOIei
dopmysl (1.37),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

|
N—C, z N .12

. | H/\H/\R

1.37),

Tabnuna 2.38: Coenunenust 2.38-1 - 2.38-390 cornmacHo u3obpeTeHmo oOIei

dopmysl (1.38),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpenesneno B Tabnuue 2.1.

O<cH
3 (1.38),

Tabmuua 2.39: Coenunenust 2.39-1 - 2.39-390 cornacHo u3oOpereHur0 oO0Imei
dopmysr (1.39),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

O\
CH,

(1.39),
Tabnmuna 2.40: Coenunenust 2.40-1 - 2.40-390 cornmacHO u300peTeHmo oOIIei

dopmysl (1.40),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kax onpeneneno B Tabnuue 2.1.
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(1.40),
Tabnuna 2.41: Coenunenust 2.41-1 - 2.41-390 cornacHO u300peTeHH0 OOIIeH
dopmysl (1.41),

rae Z-(C=W)-N(R'")-R!? umeer 3nauenmue, kak onpeseneno B Tabmune 2.1.

I
N—O Z N__12
| N \ﬂ/ R

O<cH
3 (141),

Tabmuna 2.42: Coenunenust 2.42-1 - 2.42-390 cornacHO M300peTeHHIO OOLIei
dopmysl (1.42),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

(1.42),

Tabnuna 2.43: Coenunenust 2.43-1 - 2.43-390 cornmacHO u300peTeHHo oOIIei

dopmysl (1.43),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, xax onpeneneno B Tabnuue 2.1.
N—C, z N 512

Cl ’ I':jl/ \n/ R

cl (1.43),
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Tabnmuna 2.44: Coenunenust 2.44-1 - 2.44-390 corymacHO M300peTeHmo OOIIei
dopmysl (1.44),
rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kax onpenesneno B Tabnuue 2.1.

O R

N—C, z N .12
N~ R
cl ’ hig

cl (1.44),

Tabnuna 2.45: Coenunenust 2.45-1 - 2.45-390 cornmacHO u300peTeHHo 00MIei

dopmyasl (1.45),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpeneneno B Tabnuue 2.1.

(1.45),
Tabmuna 2.46: Coenunenust 2.46-1 - 2.46-390 corymacHO M300peTeHmo0 OOIIei

dopmysl (1.46),

rae Z-(C=W)-N(R'")-R!? umeer 3nauenue, kax onpeneneno B Tabmuue 2.1.

(L.406),
Tabnuna 2.47: Coenunenust 2.47 - 2.47-390 cornmacHo u300peTeHHI0 OOIIei

bopmysl (1.47),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpeneneno B Tabnuue 2.1.

(1.47),
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Tabnmuna 2.48: Coenunenust 2.48-1 - 2.48-390 corymacHO m300peTeHmo oOIei
dopmysl (1.48),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

(1.48),
Tabnuna 2.49: Coenunenust 2.49-1 - 2.49-390 cornmacHO u300peTeHHo oOIei

bopmyasl (1.49),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.

N—O Y4 N .12
N~ R
Cl ’ \ﬂ/

H,C

cl (1.49),

Tabmuna 2.50: Coenunenust 2.50-1 - 2.50-390 corymacHO n300peTeHmo oOIei
dopmysl (1.50),

rae Z-(C=W)-N(R!!)-R!? umeer 3nauenue, kak onpeneneno B Tabmuue 2.1.

(1.50),

Tabmuna 2.51: Coenunenust 2.51-1 - 2.51-390 cornmacHo u3obpeTeHmo oOIei

dopmyasl (1.51),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpeneneno B Tabnuue 2.1.
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H
CHa (151),

Tabnuna 2.52: Coenunenust 2.52-1 - 2.52-390 corymacHO u300peTeHH0 OOIIei
dopmyasl (1.52),

rae Z-(C=W)-N(R!'")-R!? umeer 3nauenue, kak onpeseneno B Tabmue 2.1.

N—CQ Z N 12

: I HE

CH
3 (1.52),

Tabmuna 2.53: Coenunenust 2.53-1 - 2.53-390 cornmacHO u3o0peTeHmo oOrmei
dopmysl (1.53),

rae Z-(C=W)-N(R'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

CH
3 (1.53),

Tabnuna 2.54: Coenunenust 2.54-1 - 2.54-390 cornmacHO u300peTeHHo oOIei
dopmysl (1.54),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

(1.54),
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Tabmuna 2.55: Coenunenust 2.55-1 - 2.55-390 cormacHo u3obpereHmo oOreit
dopmysl (1.55),

rae Z-(C=W)-N(R!'!)-R!? umeer 3nauenue, kak onpenesneno B Tabnuue 2.1.

(155),
Tabmuna 2.56: Coenunenus 2.56-1 - 2.56-390 cornmacHo u3o00peTeHHo oOIei
bopmysl (1.56),

rae Z-(C=W)-N(R!'!)-R!? umeer 3Hauenue, kak onpenesneno B Tabnuue 2.1.

(1.56),

B.  IIpumeps! npenapaTuBHbBIX GOpM

1.  CpencTBa st ONbUICHUS
CpenctBo [uisi OMbLIEHHS MOKET OBbITh MOJY4YeHO Tpu cMmemuBaHuu 10 Mac.
yacrel coenuHenust oouei popmyisl (I) u 90 Mac. yacreli Taabka B KAUeCTBE HHEPTHOTO

BEIIECTBA U U3MEJIbYEHUN B MOJIOTKOBOM APOOUIIKE.

2. Jlucneprupyemslii MOPOLIOK

Jlucneprupyemslii B BOJI€, CMauyMBAaE€Mbli NOPOIIOK MONYYArOT IPU CMELIMBAHUU
25 mac. yacreii coenunenus oouieit popmysl (1), 64 mac. yacTeli comepKkaIiero KaoauH
KBapIla B KAY€CTBE MHEPTHOTO BelecTBa, 10 Mac. 4acTeil TUrHUHCYIb(OKUCIIOTO KaJus
u | mac. 4acTH OJICOMJIMETHITAYPUHKHMCIOIO HATPUsl B KadeCTBE CMaduBaTeNs U

AHCTIEpraTopa U U3MENbYaAIOT B IITH(TOBOH APOOHIIKE.
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3. JlucnepCHOHHBIN KOHLEHTPAT

Jlerko nucneprupyeMblii B BOAE AUCIEPCHOHHBIA KOHLEHTPAT MOJYYarOT MpPU
cmemuBanun 20 mac. uacteil coemuHeHust obwmeit ¢opmynbl (I), 6 mac. gacrei
ankundenonnonuraukogeBoro sdupa (®Triton X 207), 3 wmac. wyacrei
usotpuaekaHoanonuriukonesoro sdpupa (8 EO) m 71 mac. yactu mapaduHOBOTO
MHUHEpPaJbHOro Macja (Auama3oH KUIEeHUs, Hampumep, npumepHo 255 - 277°C) u

HU3MECJIbYCHUHU B I.I.I&pOBOfI MAJIKE 1O TOHKOCTH ITOMOJIa 5 MUKPOH.

4. DMynbprupyemblii KOHLIEHTpAT
OMyJIBrUpyeMblii KOHIIEHTPAT MOJy4aroT u3 15 Mac. 4actell coenrHeHus: ooiei
dopmynsl (I), 75 mac. yacTell IMKJIOreKCaHOHA B KadecTBe pacTBopurens u 10 mac.

9acTeil OKCOITHIIMPOBAHHOTO HOHIJI(EHOJA B KAYECTBE SMYJIbraTopa.

5. Bopoaucneprupyemslil FpaHyJsT
Jlucnieprupyemslii B BOJE IPAHYJIAT NOJYYat0T IPU U3MEIbYCHUN

75 mac. gacreii coenunenus popmyinsi (1),

o " JUTHUHCYJIB(POKUCIOTO KaJIbIIHA,
"

5 naypuicyibdarta HaTpus,

3" MOJIMBUHWJIOBOIO CIIUPTA U

7 " KaoJIMHA

B IWTH(TOBOH IpoOMIIKE M TPaHYAMPOBAHUU MOPOIIKA B IICEBIOOXKIKEHHOM CJIOE C

HIOMOIIBIO Pa30PBI3THBAHMSI BOJbI B KAUECTBE IPAHYIUPYIOIIEH KHIKOCTH.

Taxxe nmony4aroT JUCTIEPTUPYEMBI B BOJI€ TPAHYJISAT, B KOTOPOM

25 mac. gacreli coenunenus popmysi (1),

5 " 2,2-nuHapTHIMETaH-6,6" - T CY Tb(HOHOKUCIIOTO HATPHS,
2 " OJIEOMJIMETHIITAY PUHKHCIIOTO HATPHS,

1 " NOJIMBUHWJIOBOIO CIUPTA,

17 " kapOOHaTa KaJbLHs U

50 " BOJbI

TOMOT€HU3UPYIOT HA KOJUJIOMIHONH MEJbHULIE U MPEIBAPUTEIBbHO H3MENbYAIOT, 3aTeEM
U3MENbYA0T B OHCEPHOW MENbHHUIE, W MOJYYEHHYIO TaKHUM O0pa3oM CyCIIEH3UIO

PacCTBUISIOT U B CKpyOOepe U C TOMOIIBbIO MOHOCOIUIA U BBICYIIIHBAOT.
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C. buonoruueckue npuMepsl
Onucanue oneITOB

1. TepOumunHoe neiicTBHE NMPOTUB BPEAHBIX PACTEHUIl U COBMECTUMOCTH C

KyJIBTYPHBIMH PaCTE€HUsIMH B NIPEABCXOAOBBII NEpHOL

CemeHa OHO- WJIM ABYAOJBHBIX COPHBIX WJIM KYJBTYPHBIX PACTEHUH NOMECTHJIN B
TUIACTHKOBBIE TOPLIKY MJIM TOPIIKK M3 JPEBECHOrO BOJOKHA M MpuUChInany 3emieii. Ha
TIOBEPXHOCTh 3€MJIM HAHECIH COENUHEHHs COTJIACHO M300PETEeHUI0, MPEICTaBICHHBIE
nopomkoM st cmaunBanusi (WP) wmu smynscuonHbiM koHLeHTpatoM (EC), B BHIe
BOJHOW CYCYIIEH3UHU WM 3MyJibcuu ¢ nodasienuem 0,5% nobaBok ¢ HOpMOIl pacxona
BOJBI, paccunTaHHON kKak 600 si/ra. [Tocne oOpaboTKM rOpLUIKK MOMECTHIIN B TETUTULY U
CO3JAJIM XOpPOLIME YCJIOBHUS POCTa sl MCHBITyeMbIX pacteHuil. IlpumepHo 3 Hepenu
BU3YQJIbHO OLIGHWJIM JEHCTBUE TIPenaparoB, MO CpPaBHEHUIO ¢ HeoOpaOoTaHHOMH
KOHTPOJIbHOI TpyIIoil B MpoueHTHOM oTHoiieHuu. Hanpumep, 100% nelictBue =

pacrenust morudam, 0% neficTBre = Kak KOHTPOJIbHbIE PACTEHHSL.
B crnenyromeii Tabnuiie NCIONB30BAIICH CIEAYIOLINE COKPALIEHUS:
HesxenarenpHble pacTeHus / COPHSIKU:
ABUTH: Abutilon theophrasti ALOMY: Alopecurus myosuroides
AMARE: Amaranthus retroflexus AVEFA:  Avena fatua

CYPES:  Cyperus esculentus ECHCG: Echinochloa crus-galli

HORMU: Hordeum murinum LOLRIL:  Lolium rigidum
PHBPU:  Pharbitis purpurea POLCO:  Polygonum convolvulus
SETVI: Setaria viridis STEME:  Stellaria media

VERPE:  Veronica persica VIOTR:  Viola tricolor
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Tabmuua C1: I'epbunmanoe nelictBue B % B NPENBCXOAOBBIM NMEPUOJ MPOTHB

ALOMY

ITpumep | Jlo3uposBka E
Ne [r/ra) S
I-17 80 5)
I-11 80 100
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
I-23 80 100
I-24 80 100
I-14 80 100
I-15 80 100
I-21 80 100
I-26 80 100
I-25 80 100
I-20 80 100
I-22 80 100
I-10 80 100
[-02 80 90
1-27 80 90
1-08 80 90
1-04 80 80

Tabmuua C2: I'epbunumanoe aelicTBue B % B MPENBCXOAOBBIM NMEPUOI MPOTHB

AVEVA

ITpumep | Jlo3upoBka é
Ne [r/ra] §
<
I-17 80 100
I-11 80 100
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ITpumep | Jlo3upoBka g
Ne [r/ra] g
I-16 80 100
I-18 80 90
I-12 80 100
I-13 80 100
1-23 80 100
1-24 80 100
I-14 80 90
I-15 80 90
I-21 80 100
I-26 80 90
I-25 80 90
I-20 80 100
[-22 80 100
I-10 80 80
I-19 80 90
I-02 80 100
I-05 80 100
I-27 80 80

Tabmuua C3: I'epbuumaHoe neiictBue B % B MPEABCXOIOBBIH MEPUOJ MPOTUB

CYPES

Hpumep | osuposka | 1

No [r/ra] =
o

I-16 80 100

I-09 80 100
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Tabmuua C4: I'epbunmanoe neictBue B % B NPENBCXOAOBBIM NMEPUOJ MPOTHB

ECHCG

ITpumep | Jlo3uposBka 8
Ne [r/ra] 5
i3
I-17 80 100
I-11 80 100
I-16 80 100
I-18 80 90
I-12 80 100
I-13 80 100
I-23 80 100
I-24 80 90
I-14 80 100
I-15 80 90
I-21 80 100
I-26 80 90
I-25 80 80
I-20 80 100
I-10 80 80
I-19 80 80
[-02 80 100
1-07 80 100

Tabmuua CS: I'epbunmanoe nelicTBue B % B MPENBCXOAOBBI NMEPHOJ MPOTHB

LOLRI

[Mpumep | Jlosuposka | 2

=

0 o

Ne [r/ra] S
I-17 80 100
I-11 80 100
I-16 80 100

I-18 80 100
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I-12 80 100
I-13 80 100
I-23 80 100
I-24 80 100
I-14 80 100
I-15 80 100
I-21 80 100
I-26 80 100
I-25 80 100
I-20 80 100
I-22 80 100
I-10 80 100
I-19 80 100

Tabmuua C6: I'epbuunanoe neiicteue B % B IMPEABCXONOBBIN MEPUON MPOTUB

SETVI

Hpumep | losuposka | =
Ne [r/ra] E—l
I-17 80 100
I-11 80 100
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
I-23 80 100
1-24 80 100
I-14 80 100
I-15 80 100
I-21 80 100
I-26 80 90
I-25 80 100
I-20 80 100
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I-22 80 100
I-10 80 90
I-19 80 90
I-05 80 90

Tabmuua C7: I'epbuuuanoe aelicTBue B % B MPENBCXOAOBBIM MEPUOJ MPOTHB

ABUTH

ITIpumep | [lo3upoBka E
Ne [r/ra] B
<
I-17 80 80
I-11 80 100
1-07 80 100

Tabmuua C8: I'epbuumanoe neiicteue B % B MPEABCXOIOBBIN MEPUOJ MPOTUB

AMARE

ITpumep | Jlo3upoBka g
Ne [r/ra]

I-17 80 1500
I-11 80 100
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
I-23 80 100
1-24 80 100
I-14 80 100
I-15 80 100
I-21 80 100
I-26 80 100
I-25 80 100
I-20 80 100
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I-22 80 100
I-10 80 90
I-02 80 100

Tabmuua C9: I'epOunmanoe neiictBue B % B NPEIBCXOAOBBI MEPHONA MPOTHB
PHBPU

Ipumep | [losuposka | 2
Ne [r/ra] %
I-17 80 90
I-11 80 90
I-16 80 90
I-18 80 90
I-12 80 90
I-13 80 90
1-23 80 90
I-24 80 90
I-14 80 90
I-21 80 90
I-25 80 90
1-20 80 80

Tabmuua C10: T'epOunmaHoe neficTBue B % B MPEABCXOIOBBIH MEPHOA MPOTHB

POLCO

ITpumep | lo3upoBka 8

Ne [r/ra] §

17 |80 100
I-11 80 100
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
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I-23 80 100
I-24 80 90
I-14 80 100
I-15 80 100
I-21 80 100
I-26 80 90
I-25 80 100
I-20 80 100
I-22 80 100
I-10 80 90
I-19 80 90
I-05 80 90
1-04 80 90
I-03 80 80

Tabmuua C11: I'epbunnngHoe nefictBue B % B NMPEABCXOAOBBIN MEPHOA MPOTHB

STEME

IMpumep | lo3upoBka g
Ne [r/ra] E
I-17 80 100
I-11 80 100
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
1-23 80 100
1-24 80 90
I-14 80 90
I-15 80 100
I-21 80 90
I-26 80 100
I-25 80 100
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ITpumep | Jlo3upoBka E‘l
Ne [r/ra] E
n
I-20 80 100
I-22 80 90
I-10 80 90
I-19 80 90
1-02 80 100
1-05 80 80
1-27 80 90
1-03 80 80

Tabmuua C12: I'epOunmngHoe neficTBre B % B MPEIBCXONOBBIA NMEPUOL MPOTUB

VIOTR

ITpumep | Ao3upoBka g
Ne [r/ra] E
I-17 80 100
I-11 80 100
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
I-23 80 90
I-24 80 90
I-14 80 100
I-15 80 100
I-21 80 100
I-26 80 80
I-25 80 100
1-20 80 100
1-22 80 100
I-19 80 80
I-05 80 100
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Tabmuua C13: I'epbunnngHoe nefictBue B % B NMPEABCXOAOBBIN MEPHOA MPOTHB

VERPE

[MTpumep | {ozupoBka 5
Ne [r/ra) E
I-17 80 100
I-11 80 90
I-16 80 90
I-18 80 90
I-12 80 100
I-13 80 90
I-23 80 90
I-24 80 90
I-14 80 90
I-15 80 100
I-21 80 90
I-26 80 80
I-25 80 90
[-22 80 100
1-02 80 90
I-08 80 90

Tabmuua C14: T'epOunuaHoe neficteue B % B NMPEABCXOIOBBIN MEPHOA MPOTHB

HORMU

ITpumep | Jlo3uposka %
Ne [r/ra] O
am
I-17 80 100
I-11 80 90
I-16 80 100
I-18 80 100
I-12 80 100
I-13 80 100
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I-23 80 90
I-24 80 100
I-14 80 90
I-15 80 90
I-21 80 90
I-26 80 90
I-20 80 100
I-22 80 100
I-10 80 100
I-19 80 100

Kak moka3sIBaOT pe3yJbTaThl, COEAMHEHHs] COTJIACHO H300pPETEeHHIO, Kak,
Hanpumep, coenuHerus Ne [-02 u npyrue coequnenus u3 Tabmur (1-05, I-10, I-11, I-12,
I-13, I-14, I-15, I-16, I-17, 1-18, 1-19, 1-20, 1-21, 1-22, 1-23, 1-24, 1-25, 1-26, 1-27, 1-28, I-
29) mnpu 00paboTke B MOCIEBCXOIOBBI MEPUOJ IOKA3bIBAIOT OYEHb XOPOLIYIO
s¢ppexruBHOCTE (80% - 100% repOurunHoe neiicTBre) NPOTUB BPEAHBIX PACTEHHH, KaK
Abutilon theophrasti, Alopecurus myosuroides, Amaranthus retroflexus, Avena fatua,
Cyperus esculentus, Fchinochloa crus-galli, Hordeum murinum, Lolium rigidum,
Pharbitis purpurea, Polygonum convolvulus, Setaria viridis, Stellaria media, Veronica
persican Viola tricolor npu HOpMe pacxona 0.08 Kr ak THBHOT'O IEHCTBYIOIIETrO BEIeCTBa

NI MCHEE Ha I'EKTap.

2. TepOununHoe nelCTBHE MPOTUB BPEAHBIX PACTEHUH U COBMECTUMOCTH C

KYJIbTYPHBIMH PACTEHUSIMHU B IIOCJIEBCXOAOBBIN MEPUONT

CemeHa 0JTHO- WJTH JIBYZIOJIbHBIX COPHBIX HJIH KYJIbTYPHBIX PACTEHUI MOMECTHIIN
B TUTACTHKOBBIE HJIU IEPEBSIHHBIC TOPIIKH B TIECYAHBIA CYTIIMHOK, IPUCHITIAN 3eMJICH U
BBIPALIMBAJIY B TEILIULIE, KOHTPOIHUPYsI yCIOBUs pocTa. Uepes 2 - 3 Hexenu nocie nocesa
HCIIBITYEMbIe PacTeHus: o0paboTanu Ha craauu rnepeoro jucra. Ha 3enenslie wactu
pacTeHmil pacHBUIMIM COEJUHEHHs] COTJIACHO W300PETeHUI0, IPEACTaBJICHHbIE
nopommkoM st cmaunBanusi (WP) wnu smynbscnoHHbIM KoHLeHTpatoMm (EC), B BHIe
BOJHOW CYCIIEH3UU WJIHM 3MYJIbCUH ¢ nobasneHneM 0,5% noOaBok ¢ HOpMOW pacxona
BOIBI, paccuuTaHHOM kak 6000 n/ra. IlpumepHo 3 Henmenw HUCHBITYEMble PACTEHUS

HaXOAWJIHCh B TCTUIMLIE, B ONITUMAJIBHBIX YCJIOBUA POCTA, BU3yaJIbHO OLICHUJIA HeﬁCTBHe
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MpernaparoB, MO CPaBHEHUIO ¢ HeoOpabOTaHHOW KOHTPOJIbHOH rpymnmoi. Hampumep,

100% neticTBue = pactenust norudiu, 0% aeicTBre = KaKk KOHTPOJIbHbBIE PACTEHUS.

Tabmuua C15: I'epbunmanoe aeicteue B % B MOCIEBCXOIOBBIN NEPUO TPOTHUB

ALOMY

ITpumep | [lo3uposka E
Ne [r/ra] S
<
1-23 320 90
I-19 320 90
I-18 320 90
1-20 320 100
I-12 320 90
I-21 320 90
1-28 320 90
1-24 320 100
1-29 320 90
1-22 320 100
I-26 320 100
I-16 320 90
I-13 320 90
I-14 320 90
I-15 320 100
1-05 320 90
I-17 320 90
1-27 320 90
I-11 320 90
I-25 320 100
I-10 320 100
1-04 320 90
1-02 320 100
1-03 320 80
1-06 320 90
1-08 320 90
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Tabmuua C16: I'epbunmaHoe aeiicTBue B % B MOCAEBCXOIOBBIN NMEPUOM MPOTUB

AVEFA

ITpumep | Jlo3upoBka ;5
Ne [r/ra) %
I-23 320 100
I-19 320 90
I-18 320 90
1-20 320 100
I-12 320 100
I-21 320 100
1-28 320 100
1-24 320 100
1-29 320 90
[-22 320 100
I-26 320 100
I-13 320 90
I-14 320 80
I-15 320 100
I-05 320 80
I-17 320 90
1-27 320 100
I-11 320 90
I-25 320 90
I-10 320 90
1-04 320 100
[-02 320 90
1-03 320 90
I-06 320 90
1-08 320 80
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Tabmuua C17: I'epbunmaHoe aeiicTBue B % B MOCIEBCXOIOBBIN MEPUOL TPOTUB

ECHCG

ITpumep | Jlo3upoBka 8
Ne [r/ra] 5
i3
I-23 320 90
I-19 320 90
I-18 320 90
1-20 320 100
I-12 320 90
I-21 320 90
1-28 320 90
1-24 320 100
1-29 320 90
[-22 320 100
I-26 320 100
I-16 320 90
I-13 320 90
I-14 320 80
I-15 320 90
I-05 320 90
I-17 320 80
1-27 320 100
I-11 320 90
I-10 320 90
1-04 320 80
[-02 320 80
1-03 320 80
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Tabmuua C18: I'epbunmanoe aeicteue B % B MOCIEBCXOIOBBIN NEPUOS TPOTHB

LOLRI

ITpumep | [ozuposka %
Ne [r/ra] S
1-23 320 100
I-19 320 90
I-18 320 90
1-20 320 100
I-12 320 90
I-21 320 90
1-28 320 100
1-24 320 100
1-29 320 90
[-22 320 100
I-26 320 100
I-16 320 90
I-13 320 90
I-14 320 90
I-15 320 90
I-17 320 90
1-27 320 90
I-11 320 90
I-25 320 100
I-10 320 90

Tabmuua C19: I'epbunmanHoe aeiicTeue B % B MOCIEBCXOIOBBIN NMEPUOL MTPOTHB

SETVI

Hpumep | losuposka | =

H
Ne [r/ra] =
I-23 320 80

I-19 320 9

o
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Hpumep | Hosuposka | =
Ne [r/ra] g
I-18 320 90
I-20 320 90
I-21 320 90
I-28 320 90
1-24 320 80
1-29 320 90
[-22 320 90
I-26 320 80
I-16 320 80
I-13 320 90
I-15 320 80
I-05 320 80
I-17 320 90
1-27 320 80
I-11 320 90
I-25 320 80
I-10 320 90
I-04 320 90
[-02 320 90
1-03 320 90
1-06 320 80

Tabmuua C20: I'epburnmaHoe aeiicTBre B % B MOCIEBCXOIOBBIN NEPUOL MTPOTHB

ABUTH

ITpumep | Jlo3uposka E
Ne [r/ra] é)
I-23 320 80
I-19 320 90
I-18 320 90
I-20 320 80
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I-12 320 80
I-21 320 90
I-28 320 80
I-24 320 80
I-29 320 90
[-22 320 80
I-26 320 80
I-16 320 80
I-13 320 80
I-14 320 90
I-15 320 80
I-05 320 80
I-11 320 80
I-25 320 80
I-02 320 80

Tabmuua C21: I'epbunmanoe aeicTeue B % B MOCIEBCXOIOBBIN NEPUOS TPOTHB

AMARE

ITpumep | [lozuposka g
Ne [r/ra) %
1-23 320 80
I-19 320 90
I-18 320 90
1-20 320 90
I-12 320 80
I-21 320 90
1-28 320 80
1-24 320 80
1-29 320 90
1-22 320 90
I-26 320 80
I-16 320 90
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IIpumep | Jlo3uposka g
Ne [r/ra]

I-13 320 850
I-14 320 80
I-05 320 80
I-17 320 90
I-25 320 80
I-10 320 80
1-03 320 80
I-06 320 80

Tabmuua C22: I'epbunmaHoe aeiicTeue B % B MOCIEBCXOIOBBIN NMEPUOL MTPOTHB

PHBPU

ITpumep | Jlo3uposka E
Ne [r/ra] %
I-23 320 80
I-19 320 90
I-18 320 90
I-20 320 90
I-12 320 80
I-21 320 90
1-28 320 90
1-24 320 90
1-29 320 90
[-22 320 90
I-26 320 90
I-16 320 80
I-13 320 80
I-14 320 80
I-15 320 80
I-05 320 80
I-17 320 80
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1-27 320 90
I-11 320 80
I-25 320 90
I-10 320 90
I-04 320 80
[-02 320 90
I-03 320 80
I-06 320 80
I-08 320 80
I-07 320 80
I-09 320 80

Tabmuua C23: I'epbunmaHoe aeicTBre B % B MOCIEBCXOIOBBIN MEPUOJ MTPOTHB

POLCO

Ipumep | Jlo3uposka 8
Ne [r/ra] §
1-23 320 90
I-19 320 90
I-18 320 90
1-20 320 80
I-12 320 80
I-21 320 90
1-28 320 80
1-24 320 80
1-29 320 90
1-22 320 80
I-26 320 80
I-13 320 80
I-14 320 80
I-15 320 90
1-05 320 80
I-17 320 80
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1-27 320 80
I-11 320 80
I-25 320 80
I-04 320 80
I-03 320 80
I-06 320 80
I-08 320 80
I-07 320 80

Tabmuua C24: I'epbunmaHoe aeiicTBre B % B MOCIEBCXOIOBBIN NEPUOL MTPOTHB

STEME

IMpumep | Jlo3upoBka E
Ne [r/ra] E
1-23 320 90
I-19 320 90
I-18 320 90
1-20 320 80
I-12 320 90
I-21 320 90
1-28 320 90
1-24 320 100
1-29 320 90
1-22 320 80
I-26 320 100
I-16 320 90
I-13 320 90
I-14 320 90
I-15 320 90
1-05 320 80
I-17 320 90
1-27 320 90
I-11 320 90
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ITpumep | Jlo3upoBka E
Ne [r/ra] E

n
I-25 320 90
I-10 320 80
I-04 320 80
[-02 320 90
1-03 320 90
1-06 320 80

Tabmuua C25: I'epbunmaHoe aeiicTBue B % B MOCIEBCXOIOBBIN NMEPUOL MTPOTHB

VIOTR

[Tpumep | Ao3upoBka g
Ne [r/ra] E
1-23 320 80
I-19 320 90
I-18 320 80
I-20 320 80
I-12 320 80
[-21 320 90
I-28 320 90
1-24 320 90
I-29 320 90
I-22 320 80
I-26 320 90
I-16 320 80
I-13 320 80
I-14 320 100
I-15 320 80
1-05 320 80
I-17 320 80
1-27 320 80
I-11 320 80
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1-04 320 80
I-02 320 80
I-03 320 80

Tabnmuua C26: I'epOurmanoe nefictBue B % B MOCIEBCXOAOBBIN MEPUO POTHUB

VERPE

Ipumep | losuposka | =
Ne [r/ra] %
1-23 320 80
I-19 320 80
I-18 320 80
1-20 320 80
I-12 320 80
I-21 320 80
1-28 320 90
1-24 320 80
1-29 320 90
1-22 320 80
I-26 320 80
I-16 320 80
I-13 320 80
I-14 320 90
I-15 320 80
1-05 320 80
I-17 320 80
1-27 320 80
I-11 320 80
I-25 320 80
I-10 320 80
1-04 320 80
1-02 320 80
1-03 320 90
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I-06 320 80
I-08 320 80

Tabmuua C27: I'epOurmanoe nefictBue B % B MOCIEBCXOAOBBIN NEPHOA MPOTHB

HORMU

ITIpumep | [lo3upoBka 2
Ne [r/ra] %
a
1-23 320 100
I-19 320 90
I-18 320 90
I-20 320 100
I-12 320 90
I-21 320 100
1-28 320 90
I-24 320 100
I-29 320 90
I-22 320 100
I-26 320 100
I-16 320 80
I-13 320 90
I-14 320 80
I-15 320 90
I-17 320 80
1-27 320 100
I-25 320 90
I-10 320 90

Kak mnoKa3pIBalOT pe3yJbTaThl, COCAUHEHUS COTIACHO H300PETeHHIO, Kak,
Hanpumep, coenuHerns Ne [-02 u npyrue coequnenus 3 Tabmur (1-04, I-10, I-15, I-18,
I-19, 1-20, I-21, I-21, I-22, 1-23, I-24, 126, 1-27, 1-28, 1-29) mpu obOpabotke B
MIOCJIEBCXOZOBBIN MEPUOJ MOKA3BIBAIOT OUeHb Xopowyo 3¢ dexTuBHOCThb (80% - 100%

repOULIHOE JEeHCTBHE) IPOTUB BpENHBbIX pacTeHull, kak Abutilon theophrasti,
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Alopecurus myosuroides, Amaranthus retroflexus, Avena fatua, Echinochloa crus-galli,
Hordeum murinum, Lolium rigidum, Pharbitis purpurea, Polygonum convolvulus,
Setaria viridis, Stellaria media, Veronica persica u Viola tricolor npu Hopme pacxona

0.32 Kr aKkTUBHOTO JIEHCTBYIOILErO BELIECTBA UJIM MEHee Ha IeKTap.



dopmyJia u3odpeTeHust

3-DeHnIN30KCca30INH-5-KapOoKkcaMuIbl U -5-TnoaMusiel oomeit popmys (I)

)

" UX arpOXuMHYECCKH MPUEMIIEMBIC COJIU, B KOTOPbIX

R! u R? 03Ha4aroT HE3aBHCUMO APYT OT APYyra BOAOPOJ, FaloreH WK LUaHO,

R3

RIO

1500050
SaMeHIeHHbeI COOTBETCTBEHHO M OCTaTKaMUW W3 TPYIIIbI, COCTOHIHef/'I us3

rajoreHa u uuaHa, (C1-Cq)-amkun u (C1-Cy)-ankoxcy;,

SaMeHleHHbIﬁ COOTBETCTBEHHO M OCTAaTKaAMH W3 T'PYIIIIbI, COCTOHH_ICI‘/'I nu3
rajoreHa, uuaHo, (C1-Cs)-ankokcu u ruapokcu, (Ci-Cs)-amkun, (C3-Ce)-

rukgoankui, (C2-Cs)-ankenun, (C2-Cs)-ankunmn wim (C1-Cs)-ankokcw;
O3HAYaeT KHCIOPOJ HIIH Cepy;
O3HAYaeT KHCIOPOJ HIIH Cepy;

O3Ha4YaeT TIIOJHOCTBKO HACBIMIEHHOC MK YaCTUYHO  HACBIIICHHOC

dypaHOBOE KONBIIO, KOTOpoe 3amenteHo k ocrarkamu rpymmsl R

(R)

2

MpUYeM CTpEeJKa O3HAa4aeT COOTBETCTBEHHO CBsi3b ¢ rpymnmoit C=W
dopmysr (D);
o3Hauaer rayiores, ruano uinu CO2R7,

HUJIn



O3HA4YacT 3aMeH.IeHHbII\/'I COOTBETCTBEHHO mM OCTATKaMW U3 TPYIIIIbI,

cocrosimeit u3 ¢gropa u xjyopa, (C1-Cs)-ankwn wu (C1-Cz)-ankokcy;

R!! R!? o3nauaror HesaBucumo apyr ot apyra sogopon, uuano, OR’, S(O).R’,

HUJIn

RY u

SO:NRR’, CO2R®, CONR°R®, COR®, NR°R®, NR°COR®, NR°CONR®R?,
NRCCO:R®,  NR®SO:R®,  NR®SO,NR°R®,  C(R®)=NOR®,  npu
HEOOXOMMMOCTH, 3aMEIIEHHbIA apyil, MPH HEOOXOAMMOCTH, 3aMeEIE€HHbII
reTePOaAPHIT U, IPU HEOOXOMUMOCTH, 3aMEIIIEHHBIH T€TEPOLIMKIITIIL,

WITH

O3HAYAKOT 3aMEINEeHHBbI COOTBETCTBEHHO M OCTaTKAMU W3 TPYIIIIEL,
cocTosimeli u3 rajorena, nuano, Hutpo, OR’, S(0)R>, SO2NRR’, CO:R?,
CONRR®, COR® NRR®, NRPCOR®, NRCCONR®R®, NR®CO,R?,
NR®SO;R®, NRPSO,NR°R®, C(R®)=NOR®, npu HeobxomumocTy,
3aMeIeHHOTO apuiia, MPY HEOOXOMUMOCTH, 3aMEIEHHOTO reTepoapuia u,
npu HeoOXxomumocTH, 3amerneHHoro rerepounkimia, (Ci-Ciz)-amku,
(Cs3-Cg)-umkmoankuyi,  (Cs3-Cr)-umknoankun-(Ci-C-)-ankun,  (C2-Cr)-

ankeHud, (Cs-C7)-uuknoankerna nim (C2-Ciz)-ankuHu,

R!? BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPHCOEAUHEHBI, 00Pa3yIoT,
pU HEOOXOIUMOCTH, OT OJHOTO JI0 LIECTH Pa3 3aMELEHHOEe OCTATKAMH U3
TPYIIIbL, COCTOSIIIEN U3 rajorena, uano, HUTPo, (C1-Ce)-ankuia, rajJoreH-
(C1-Ce)-anxuna, oxco, OR7, S(O)sR’, SO:NRCR’, CO:R®, CONRCR®, COR®,
NRR®, NR°COR? NR°CONR®R® NR°CO,R® NR®SO:R®, NR®SO,NR°R?,
C(R®)=NOR®, HachbleHHOE, YaCTUYHO HJIM MOJHOCTHIO HEHACHILEHHOE
MATH-, IECTU- WIN CEMHYJIEHHOE KOJBIIO, KOTOPOE KPOME YKa3aHHOTO
aToMa a30Ta COJEP>KUT I aTOMOB YTJIepo/ia, N aTOMOB KHUCJIOPOJa, P aTOMOB
cephl U P 3JIEMEHTOB U3 Tpymbl, cocTosmeil 13 NR’ u NCOR’, B kauecTse

KOJIBIIEBBIX daTOMOB,

X2, X*u X® 03Ha4ar0T HE3aBUCHMO APYT OT APYTa BOAOPO, FANOTeH UK LUAHO,

50)151
O3Ha4YaroT SaMeL[[eHHbeI COOTBETCBCHHO mM OCTATKAMU U3 TPYIIIIbL,

cocrosimeit u3 ¢ropa, xyopa, opoma u (C1-C)-ankoken, (C1-Cz)-ankw;



X? u X° 03Ha4AOT HE3aBUCUMO APYT OT Apyra Bogopon, Gprop, Xiop, 6pom, oz,

RS

RG

R7

2.

ruApokcH, nuano, HUTpo, S(0)uR® unu CO2R”,

50)051

O3HAYAIOT 3aMELIEHHBbIi COOTBETCBEHHO M OCTaTKAMHU W3 TPYIIIIbL,
cocrositeit u3 ¢ropa, xjaopa u O6poma, (Ci1-Cs)-ankun, (Ci-Cs)-amkokcw,

(C3-C4)-umknoankmui, (C2-Cs)-ankenun niu (Cz-Cs)-ankuHu,

O3HAa4YaeT 3aMeIIeHHBbI COOTBETCTBEHHO M OCTaTKaMH W3 TPYIIIIHL,
cocrosimed u3 rajorena, nuaHo u ruppokcH, (Ci-Cg)-ankwmn, (Cs-Ce)-

LUKJIOAJIKHJ UM AP,
O3Ha4YaeT BOAOPOA M R;

O3HA4aeT BOIOPO,
1501058

SaMCH.[eHHbII\/'I COOTBETCTBEHHO M OCTAaTKaAMH W3 T'PYIIIIbI, COCTOHIJ.Ieﬁ u3
rajoreHa, nuano u (C1-C)-ankokcn, (C1-Ce)-amkui, (C3-Ce)-IUKIOATKIT,

(Cs3-Cy)-anxenmn wm (C3-Cy)-ankuHu,

O3HA4YaeT BOIOPOL,
50)051

SaMeHIeHHbIﬁ COOTBETCTBCHHO M OCTaTKaMH W3 T'PYIIIIbI, COCTOHH_IeI‘/'I nu3
rajiorena, ruano u (C1-Cz)-ankokcu, (C1-Cs)-amkui, (C3-Ce)-IUKIOATKNT,

(Cs-Cg)-anxenun wn (C3-Cg)-ankuHun,
paseH nopsiakosomy uuciy 0, 1 wnu 2;

paBeH nopsinkoBoMy umuciy 0, 1, 2, 3, 4 unu S,
paseH nopsiakosomy uuciay 0, 1 wnu 2;

paseH nopsiakosoMy uucay O unu 1; u

pPaBeH MOPSAIKOBOMY 4uCHy 3, 4, 5 unu 6;

Coenunenus odmeit popmyasr (I) mo m. 1, oTiM4aromuecs: Tem, 4TO

R! u R? 03HauyaroT HE3aBUCHMO APYT OT APyra COOTBETCTBEHHO BOMOpPOJ, (TOp,

XJIOp WUJIU LIUAHO,
WU
3aMeLeHHbI COOTBETCTBEHHO M OCTaTKaMH W3 IPYMIbI, COCTOSIIEH U3

¢ropa, xnopa, 6poma u unano, (C1-Cs)-amkun wiu (C1-Cs)-alKkokcH.



3. Coenunenus obweit popmysl (I) mo m. 1 wnu 2, oTan4aomuecs Tem, 4To
R’ 03HauaeT 3aMelneHHbI COOTBETCTBEHHO M OCTATKAMH M3 TPYIIIbI, COCTOSIIEH U3
¢dTopa, xnopa, Opoma, mmano, (Ci-Cs)-ankokcu u runpokcu, (Ci1-Cq)-amxun, (C3-Cs)-

muksoankud, (Cz-Cq)-anxenun, (Cz-Cq)-ankunmn unn (C1-Cy)-ankokcu.

4. Coenunenus obweii popmyasl (I) mo onromy u3 . 1 - 3, oTiiMuawmuecst

TeM, UTO Y O3HA4aeT KUCIOPOI.

5. Coenunenus o0Oiueii popmyisl (I) mo ogHOMy 13 . 1 - 4, oTJiM4aAOLIHECS

TeM, uTO0 W 03Ha4aeT KUCJIOPO.

6.  Coemunenust oduieit popmynsl (I) mo oqgaomy u3 mim. 1 - 5, oTyimyaomuecs
TeM, 4T0 Z o3Havaer rpynny Z-1 - Z-33, npuueM Z-1 - Z-33 umerT cienyrouiee

3HAQYUCHUC!:
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PUYEM CTPEJIKA O3HAYaeT COOTBETCTBEHHO CBsi3b ¢ rpymmoil C=W dopmyisr (I).

7. Coenunenus obuieit popmynsl (I) mo onHomy u3 mm. 1 - 6, oMYA IIHECS

Tem, uto R!° osznauaer ¢rop, xao0p, uuano, CO,H, COCH; umu CO,CH,CHs,
NN

3aMELIEHHBIH COOTBETCTBEHHO M OCTaTKAMHU M3 IPYMIIbL, COCTOsIIIEl u3 GpTopa u

xyopa, (C1-Cy)-anxwun umn (C1-Cz)-amkokcu.



8.  Coenmnenus obuei popmysl (1) mo oqHoMy u3 mm. 1 - 7, oTaan4aomuecs
Tem, uto R!! o3nauaer Bomopon,

W

3aMeINeHHbIH COOTBETCTBEHHO M OCTATKAMH M3 TPYIIIbI, COCTOSIIEH U3 (pTopa u

xjopa, (C1-Cs)-ankun uin (C3-Ce)-LUKITOATKII.

9.  Coenunenus obeit popmysl (I) mo ogHomy u3 . 1 - 8, oT/iMYAKOIIHECS
Tem, uto R!? 03HauaeT BOmOPOA, IMAHO UM TUIPOKCH,

W

3aMeIeHHbI COOTBETCTBEHHO M OCTATKAMH U3 IPYIIIBI, COCTOsImeH u3 ¢ropa,

xjopa, 6poma, muano u rugpokcy, OR’, S(0).R> NRR®, NRSCO1R?, (C1-Co)-

ankw, (C3-Ce)-tmukmoankun, (C2-Cs)-ankenmn wim (C2-Cs)-aakuHun.

10. Coenunenwust oduieit hopmysl (I) mo oqHomy u3 . 1 - 9, oT/IM4YaOIHecst
Tem, uto R!! u R!? BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHM IIPHCOEAUHEHBI, 0OPa3yIOT
HACBIIEHHOE, YaCTUYHO WJIM IOJIHOCTBI) HEHACHIEHHOE ISATH- WM IIECTHYIEHHOE
KOJIBI[O, KOTOPO€ MOMHUMO YKa3aHHOTO aToMa a30Ta, COAEPIKHUT I' aTOMOB YIJIepozaa, n
aTOMOB KHCJIOPOZIa U P 3JIEMEHTOB U3 TPyl cocTosimeii u3 NR” u NCOR', B kauecTse

KOJIBLIEBBIX ATOMOB, IPUYEM aTOM YIJIEPOAA HECET P OKCOTPYIIIL.

11. Coenunenus obmeit ¢opmynel (I) mo ommomy w3 mm 1 - 10,
X3 Xtu X
OT/IHYAKOIIHECS] TeM, 4TO X, u O3HAYAIOT HE3aBUCUMO JApyr OT JApyra
COOTBETCTBEHHO BOAOPO, PTOp, XJIOP, OPOM UJIH LIHAHO,
WITH
3aMELICHHBIH COOTBETCBEHHO M OCTATKAMHU M3 TPYMIIbI, COCTOsAmEH u3 (ropa u

XJiopa, METHUIT UK METOKCH.

12. Coemunenuss obweit ¢opmyner (I) mo ommomy w3 mm 1 - 11,
OTJIMYAIOIIHECs TeM, uTo X° 1 X° 03HAYarOT HE3aBUCHMO JIPYT OT APyTa BOAOPoA, GTop,
XJIOp, OpOM, THAPOKCH HITH LIUAHO,

170071

3aMELICHHBIH COOTBETCBEHHO M OCTAaTKaMH W3 IPYMIbL, COCTOsmeH u3 GTopa,

xjopa u 6poma, (C1-Cs)-ankun, (C1-Cs)-ankokcn, (C3-Cq)-umknoankm, (C2-Cs)-

ankenm wi (C2-Cs)-aaxkuHu

13. Coemunenuss obmeit ¢opmyner (I) mo omsomy w3 mm 1 - 12

OTIHYAKIIHUECH TEM, UTO RS O3Ha4acT 3aMeLLIeHHbII>'I COOTBCTCTBCHHO M OCTAaTKaMHU U3



rpymrbl, cocrosmei u3 gropa, xjopa u ruapokcu, (C1-Ce)-amxun, (C3-Ce)-LUKITOATKIIT

WUJIU ApUJL.

14. Coenunenuss obmeit ¢opmynel (I) mo omsomy w3 nm 1 - 13,
oT/IMYAImHecs: TeM, 4To R’ 03HauaeT Bomopoy,

W

3aMeIeHHbIH COOTBETCTBEHHO M OCTaTKAMHU M3 IPYIIIBI, cocTosIned u3 ¢ropa,

xjopa u (Ci-Ca)-ankokcu, (C1-Ce)-amxun unu (C3-Ce)-1IUKTOATKIUI.

15. Coemunenuss obwmeit ¢opmyner (I) mo omHomy w3 mm 1 - 14,
oTaMYawmuecsi Tem, 4to R® osnauaer sonopon,

17001

3aMELICHHbIH COOTBETCTBEHHO M OCTATKAMH W3 TPYIIIBI, COCTOAIEH U3 PTopa,

xjopa u (C1-Cz)-ankokcu, (C1-Ce)-amxui, (C3-Ce)-LUKITOANKIIT WIHA apHLL.

16. Coemunenuss obmeii ¢opmyner (I) mo omHomy w3 mm 1 - 15

OTJIMYAIOIIHECs] T€M, UTO M paBeH nopsiakoBomy uucay 0, 1, 2 nnu 3.
17.  Coenunenus obwmeit popmysl (I) mo oqHOMY 13 . 1 - 16, B KOTOPBIX
R! 1 R? 03H2a4ar0T COOTBETCTBEHHO BOIOPOL,

R’  o3HayaeT 3aMelIEHHBbI COOTBETCTBEHHO M OCTATKAMHM W3 TPYIIbI,
cocrositeii u3 ¢ropa, xynopa, Opoma, uuaHo, (C1-Cz)-aaKoKCH U TUAPOKCH,
(C1-Cz)-anxun, (C3-Cs)-umkmnoankun, (Cz-Cs)-ankenun, (Cz-Cs)-ankunun

i (C1-Cs)-ankokcw;
Y  O3Hayaer KUCJIopoJ,
W 0o3Hauaer KuciIopon,

Z o3Havaer rpynny Z-1 - Z-4, npuuem Z-1 - Z-4 umeroT crenymoliee

3Ha4YCHHE!
o o o) o)
Z1 Z-2 Z-3 Z-4

NPUYEM CTPEJIKa O3HAYAEeT COOTBETCTBEHHO CBs3b ¢ rpymnmnoil C=W ¢opmyisr (I);

R osmauaer Bomopon,



501041

R" u

HUJIN
3aMeIleHHbINl COOTBETCTBEHHO M OCTaTKaAMH M3 I'PYIIIIbI, cocTosimen u3

¢dropa u xmopa, (C1-Cs)-ankun wn (C3-Ce)-IIKITOATKIT,

O3HA4YaeT BOIOPOJ, LIMAHO WITH THAPOKCH,
WITH

3aMEIEeHHbI COOTBETCTBEHHO M OCTATKAMH W3 TPYIIIbI, COCTOSIIEH U3
¢ropa, xmopa, Opoma, mmano u rtuppokcu, OR’ S(O)lR’, NRR?
NRCCO2R?, (C1-Ce)-ankun, (C3-Ce)-tuxnoankun, (Cz-Cs)-ankeHun umu

(C2-Cs)-ankuHu;

R!% BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHU MPUCOEIHHEHLI, 00pasyroT
HACBIIEHHOE, YACTUYHO MJIM MOJHOCTHIO HEHACBHIIEHHOE MSTH- WM
LIECTUYIEHHOE KOJbIIO, KOTOPOe MOMMMO YKa3aHHOTO aToMa a3o0Ta,
COZEPKUT T aTOMOB yIJIEPONA, N ATOMOB KUCJIOPOAA U P 3JEMEHTOB M3
rpynmbl, coctosimedl 13 NR7 u NCOR’, B kauecTBe KONbLEBbIX aTOMOB,

IPUYEM aTOM yIJIeposia HECET P OKCOTPYIII;

X2, X* u X® 03HauaroT HE3aBUCUMO APYT OT JPYra COOTBETCTBEHHO BOAOPOM MU

¢$rop;

X? u X’ 03HauarOT HE3aBHCUMO APYT OT Apyra Bojpopon, (Top, Xjiop, 6pom,

RS

RG

R7

TUAPOKCH HJIH [[HAHO,

501051

SaMeLL[eHHbeI COOTBETCBCHHO M OCTaTKaMW U3 T'PYIIIbI, COCTOSIL[[eﬁ u3
btopa, xmopa u Opoma, (Ci-C3)-amkmi, (Ci-Cs)-ankokcu, (C3-Ca)-

mukstoankud, (Ca2-Cs)-ankermn win (C2-Cs)-ankuHun,

O3HAa4YaeT 3aMelIeHHbI COOTBETCTBEHHO M OCTaTKAMU W3 TPYIIIIHL,
cocrosimeir u3 ¢ropa, xmopa u rtugpokcu, (Ci-Ce)-ankmn, (C3-Ce)-

LUKJIOAJIKHJ MM AT,
O3Ha4YaeT BOAOPOA M R;

O3Ha4Yac€T BOAOPON,

NI



SaMeHleHHbIﬁ COOTBETCTBEHHO M OCTaTKaMH W3 T'PYIIIIbI, COCTOHH.[CI‘/'I us3

¢ropa, xiopa u (C1-Cz)-ankokcn, (C1-Ce)-ankmn i (C3-Ce)-IIUKITOATKIT,

R®  osmawaer Bomopox,
WIIH
3aMEIIeHHbI COOTBETCTBEHHO M OCTATKAMH M3 TPYIIIbI, COCTOSIICH U3
¢dropa, xnopa u (C1-Cy)-ankokcu, (Ci-Ce)-amxun, (C3-Ce)-LUKIOATKAT UITH

apui,
m  paseH nopsakosomy uucay O, 1, 2 unu 3;
n paseH nopsiakosomy uuciay 0, 1 nnm 2;
p paBeH nopsakoBoMy uuciy O unu 1; u
r paBeH NOpsAKOBOMY 4ucCay 3, 4 unn 5.

18. TepOumuaHOe CPEnCTBO WM CPEACTBO, PETYIHPYIOIIEe POCT PACTEHH,
OTJINYAIOLIeeCsl TeM, YTO OHO COIEPIKUT OTHO WK OoJiee coennHeH i o0meit popmy bl

(1) mm ux conm mo ogHOMYy m3 . 1 - 17,

19. TepOunumHoe cpeactBo mo m. 18, KOTOpOe HOMOJHUTENBHO COHEPIKUT

BCIIOMOTaTeJIbHOE CPEICTBO ISl MPENapaTUBHBIX (POPM.

20. T'epOununHoe cpeactso no n. 18 unu 19, conepaxkaliee, mo MeHbIIEH Mepe,
OZIHO JTOTIOJTHUTENIbHOE OMOJIOTMUYECKH aKTHBHOE BEINECTBO M3 IPYIIIBI MHCEKTULUIIOB,
aKapULIUAOB, TepOMLINAOB, (PYHTUIMIOB, 3AIIUTHBIX CPEACTB U/WIIN PETYJISITOPOB POCTA

pacTeHmil.
21. TepOununnoe cpenctso o 1. 19 wim 20, coneprkainee 3aluTHOE CPEICTBO.

22. TepOunuaHoe cpeacTBo Mo 1. 21, mpuyeM 3alUTHOE CPENCTBO BHIOPAHO U3
TPYMIIbI, COCTOsIEN 13 Me(eHMUP-IUITIIIA, LUMPOCYIbhaMuaa, U30KcaauQeH-3TUIa,

KJIOKBHHTOCET-MEKCHJIa, OEHOKCAKOopa U AUXJIOPMHU/IA.

23.  Cnocob GopbObI ¢ HEXKENATENbHBIMUA PACTCHUSMH, OTJIHYAIOMIMIHCS TeM,
410 3¢ PEKTUBHOE KOJMUECTBO, IO MEHbINEl Mepe, omHoro coenuHenus Gpopmysl (I) mo
ogHOMy U3 miL. 1 - 17 uimm omHOro TepOUIUIHOTO CPEeACTBA MO OAHOMY M3 min. 18 - 22

HAHOCAT Ha PAaCTEHUA UJIK HA MECTO IMPOU3PACTAHUA HEXKEIATCIIbHBIX paCTeHHﬁ.
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24. Ilpumenenue coenunHeHuit gopmynsl (I) mo omnomy u3 nm. 1 - 17 wm
repOUIMIHBIX CPEACTB MO OgHOMY u3 mm. 18 - 22 nust 6oprOBI C HEKeIaTebHBIMU

PaCTEHUSIMU.

25. Ilpumenenue 1o 1. 24, oTIM4aKOIMIEeCs TeM, YTO coenuHeHus popmyJsl (1)
NPUMEHSIOT Uil OOpbOBI C HEXKENaTeNbHBIMH PACTEHUSIMH B KYJIBTYpax IOJE3HBIX

pacTeHui.

26. IlpumeHenue mo m. 25, oTauvawuleecsi TéM, YTO TOJE3HbIE PACTEHUs

NPECTABILIIOT COOO TPAaHCTEHHBIE MOJIE3HBIE PACTEHUS.
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