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tdopmynsr (1), nx comsm umu N-oKCHaaM,

e paaukaisl B oomeit ¢popmyne (I) COOTBETCTBYIOT ompeeieHIsIM, TPUBEACHHBIM B OIIMCAHUH, U K UX
MPUMEHEHHUIO B Ka4eCTBE TepOUIIIIOB, B YACTHOCTH, AJIs1 OOPHOBI C MIMPOKOIMCTHBIMHU COPHSKAMH W/HIH
COPHBIMH TPaBaMH B MOCEBAX IOJIE3HBIX PACTCHUII 1/MIN B KaU€CTBE PETYISITOPOB POCTA PACTCHUH AT
BO3IEMCTBHSI HA POCT IOCEBOB MOJIE3HBIX PACTEHUM.
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3AMEIIEHHDIE 1,2,4-TUAJIMA3O0TMIIHUK OTUHAMU/IBI, UX COJIA WJIH N-
OKCHUJIbI U UX TTIPUMEHEHUE B KAUYECTBE T'EPBUITATHO AKTUBHBIX
BEIIECTB

H3o00peTeHne OTHOCUTCS K OOJACTH TEXHUKH TepOUMIMI0B W/HJIU PEryjsiTOpOB
pocta pacteHuii. B wacTHOCTH, H300peTeHHEe B MEPBYIO OdYepeab OTHOCHUTCS K
3aMeIeHHbIM 1,2, 4-THaqua30MUIHUKOTHHAMHUIAM H KOMIIO3ULHSM, COAEpPIKALIUM
yKa3aHHbIE 3aMelleHHble 1,2,4-Tuaana3onuIHUKOTUHAMUABI.

Kpome Toro, Hacrosiee H300peTeHHE OTHOCUTCS K cHocobaM NONydeHUus
yKa3aHHBIX 3aMELIeHHbIX 1,2,4-THaqua30JUIHIKOTHHAMHIOB U K UX NPUMEHCHHUIO B
Ka4eCcTBe repOUIUIOB W/ WU PETYJISTOPOB POCTA PACTCHUM.

H3BecTHBIE K HACTOSIIEMY BPEMEHH CpPENCTBAa 3alIUTBl PACTEHHH A
n30upaTenbHON OOpbOBI C BpEIHBIMU PACTEHHSIMH B TOCEBAX IOJIE3HBIX PACTEHUN HIIH
AKTUBHBIE COENMHEHHUs s OOpbOBI € HEXENaTeIbHOW pPAaCTUTENbHOCTBIO IIPHU
MPUMEHEHUHN MHOTJA UMEIOT HEeJOCTAaTKU, OyAb TO (&) OTCYTCTBUE WJIM HEAOCTATOYHAS
repOUIMIHAS aKTUBHOCTb B OTHOLIEHUH OCOOEHHO BPEIHBIX pacTeHHH, (0) 4TO CeKTp
BPEIHBIX PpACTEHHH, C KOTOPBIMH MOXXHO OOpOTbCA € TIOMOIIBIO AKTUBHOIO
COEMHEHUs, HEOCTATOYHO WHPOK, (B) YTO UX CEJEKTUBHOCTb B MOCEBAX IMOJIE3HBIX
pacTeHMil CIMIIKOM HHU3Ka uW/uau (T) dYTO OHU HMEKT TOKCHKOJIOTHYECKH
HeOJaronpusiTHbIA TPODUIIBb.

Kpome TOro, HEKOTOpBIE aKTUBHBIE COSUHEHUS], KOTOPbIE MOXHO HCIOJb30BAaTh
B Ka4E€CTBE PEryJISITOPOB POCTA Psilla MOJIE3HBIX PACTEHHH, BbI3BIBAIOT HEXKEIATEIbHOE
CHUJKCHUE YPOXKAWHOCTH APYTHX TOJE3HbIX PACTEHUH WM HECOBMECTHUMBI C
CEIbCKOXO3SIHCTBEHHBIMU PACTEHHUSIMH, HWJIH TOJBKO B Y3KOM JHala3oHEe HOPM
BHeceHHsi. KpoMme TOro, HEKOTOpBIE U3 M3BECTHBIX AKTHBHBIX COCIHMHEHUH HE MOTYT
OBITh ~ 5KOHOMHYHO  TMPOU3BEAEHBl B  NPOMBIIIEHHOM  MacmrTabe  H3-3a
TPYAHOAOCTYITHOCTH NPEAUIECTBEHHUKOB M PEAareHTOB WM H3-32 HEJOCTATOYHOM
XUMUYECKON CTaOUIBHOCTH.

B npenmecTByromeM ypOBHE TEXHUKH OMMCAHO HECKOJBKO 3aMelleHHBIX 1,2.4-
THAaANA30JI0B, KOTOpbIE MPOSBISIOT IOJIE3HbIE CBOHCTBA W NpUMeHEHHs. [laTeHTsl

US4416683, US4515625, US4636243 u US4801718 OTHOCATCA K T€TEPOLUKINUECKUM
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3aMemeHHbIM N-OeH3aMHuIaM U WX HCIOJb30BAHUI0 B KAa4eCTBE TIepOULIMAOB s
O0opbOBI C HEXKENATEIbHBIMA PACTCHUSMH.

B nmnarente US4343945 omnucaHo, 4TO TpuUXJopMeTuia3aMmeleHHole 1,2.4-
THAIHUa30JIbl IPUTOAHBI B KA4€CTBE repOnLnI0B, PYHIHIIUIOB U MHCEKTHIUAOB.

Kpome toro, B DE 2154852 onucano, 4Tto 5-3aMeLI€HHbIE AMUHO-3-U30MPOIUII-
1,2,4-Tuanua3onsl ABISIOTCA 3 (HEKTUBHBIMU MECTULUIAMH.

ITomumo storo, DE19601139 oTHOCHUTCS K MNONYy4YEHUK AUUIUPOBAHHBIX OS-
aMuHO-1,2,4-THaana30JIOB U K UX MPUMEHEHHUIO B KAU€CTBE NMECTULIUAOB.

B wHeckompkux pokymentax (WO 01/36415, WO 01/40206, WO 01/40223 wu
WO 01/46165) onucaHo, 4To 3amenieHHble 1,2,4-THUaAna30Nibl TAKKe MOAXOMST IJIis
O60pbOBI C PA3IMYHBIMU BPEAUTEIISIMU .

B WO 2017/005717 wu WO 2018/108791 mnoxa3aHo, dTro apui- H
reTepoapuinzaMmemieHsble 1,2, 4-tuannaszonsl odeHb 3(exTuBHbl At O0pbOBI €
HEJKeJlaTeJIbHBIMA HACEKOMBIMH B ITOCEBAaX MOJE3HBIX PACTECHUI .

Tem He MeHee, O 3aMeleHHbIX 1,2, 4-Tuaana3zoNUIHUKOTHHAMHUAAX, UX COJISX
win  N-OKcHAax, COAEpKALIUX OpPTO-aJKHJIbHbIE HJIH OPTO-TAJIOTECHAJIKWIbHBIE
3aMECTUTENH, paHee He cooOmanoch Kak O repOMLUUIHO AKTUBHBIX COEIMHEHHSX .
Heoxunanuo ObLIIO o0HapyKeHO, 4TO 3aMECIICHHBIC 1,2,4-
TUAANA30JHMITHUKOTHHAMUBI, UX COJU MU N-OKCHUIbI, COAEpKAIINe OPTO-aJIKUIbHBIE
WIN OpTO-TaJIOT€HAJKUJIbHbIE 3aMECTUTENH, OCOOEHHO TMPUrOAHBI B KadyecTBe
repOULMIOB.

H3BecTHBIE K HACTOSIIEMY BpeMeHU repOuuuabl st OOpbObI C BpPETHBIMH
pacTeHUsIMH B I[IOCEBaxX TIOJIE3HBIX pACTEHUN wuau repOouumabsl aist OopbObI €
HEJKEJIATeIbHOW PACTUTEJIbHOCTHIO MPU NPUMEHEHHH WHOTJa UMEIT HEJOCTaTKH,
Oynb To (a) OTCYTCTBHE WJIM HEJOCTATOYHAS repOULIMAHAS aKTUBHOCTb B OTHOIIEHUHU
0co00 BpeaHbIX pacTeHHi, (0) 4TO CHEKTP BPEAHBIX PACTEHHH, C KOTOPBIMH MOYKHO
OOpOTHCS C MOMOINBI AKTUBHOTO COEAUHEHUsS, HENOCTATOYHO IIHPOK, W/UIU (B) YTO
CENeKTUBHOCTh TepOMLHMIOB U HMX COBMECTHMOCTb C CEJIbCKOXO3sIHCTBEHHBIMHU
PacCTeHUSIMHU CIHMIIKOM HU3KA, YTO MPUBOAHUT K HEXEJATEIbHOMY MOBPEKICHUIO U/MIH
HEKENIATeJIbHOMY CHIIKEHHIO YPOXKAWHOCTH CEIbCKOXO3AHCTBEHHBIX KYJIBTYD.

Takum oOpa3om, Bce elle CyIIecTByeT MNOTPEOHOCTh B aJbTEPHATHBHBIX
repOMIMIax, B YACTHOCTH BBICOKOAKTUBHBIX IrepOMIINAax, KOTOpble NPUMEHUMBI IIPHU
HU3KMX HOpPMax BHECEHHMS W/UJIM  HUMEIT XOpPOUIYK0  COBMECTUMOCTb C

CEIIbCKOXO03IMCTBEHHBIMU pacCTE€HUAMU, JJIA I/136I/IpaTeJ'IbHOFO NPpUMECHCHU B
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PaCTHUTENBHBIX KYJbTypax WU MCHOJIb30BAHUS HA HECEIbCKOXO3SHCTBEHHBIX 3E€MIISIX.
Takoke >xenaTenpbHO MPEATOKHUTD AIbTEPHATUBHBIE XUMHUYECKH aKTHBHBIE COSIUHEHUS,
KOTOPbIE MOKHO BBII'OJHO HCIIOJb30BAaTh B KauecTBE IepOHMIUIOB UJIU PEryisiTOPOB
pocTa pacTeHui.

[TosToMy wLeENbI HACTOSALIErO0 H300pEeTeHUs SBISIETCS CO3/JaHUE COENUHEHHUH,
obnamaromux repOMIIUAHON AaKTUBHOCTHIO, KOTOPbIE BBICOKOA()(EKTHBHBI NPOTHB
SKOHOMMYECKH BaKHBIX BPEIHBIX PACTEHHH Ja’ke MPH OTHOCHUTEIbHO HU3KUX HOPMaxX
BHECEHHS] M KOTOPbIE MOKHO U30UPATENIbHO MCMOJIb30BATh HA OJHOM HJIM HECKOJBKHX
CENbCKOXO35ICTBEHHBIX PACTEHUSIX.

B Hacrosimee Bpemsi OOHapy>KeHO, YTO coenmHeHHs cienyromei ¢opmyas (1),
UX COJHU MU N-OKCUIbI OTBEYAIOT YKA3aHHBIM LEJISIM.

COOTBETCTBEHHO, B HACTOSIIEM H300PETEHUU MPEIJIOKEHBI 3aMelneHHble 1,2,4-

THAANA30JIMITHUKOTHHAMUAbI 001eit popmynsl (1), mx conn nnu N-oKcHBL,

(D

B KOTOpOH

W  mpexacraBisieT co0OM KUCIOPOI UJIU CEPY,

R' npencraBaser coGoii Bomopox, ramores, umano, (Ci-Cs)-amkuia, (Ci-Cg)-
rajnorenankui, (C-C4)-ankokcu,

(C,-Cy)-ranorenankokcu, (C1-Cy)-ankuntuo, (C,-Cy)-ankuncynspunmn, (C,-Cy)-
ANKUJICYJIb( OHUI,

(C1-Cy)-ranorenankuntuo, (C;-Cq)-ranorenankuncynbpunmi unu (C;-Cs)-
rajJoreHaJKuICyIb(HOHMI,

R? npenctasisieT codoit (Ci-Cy)-ankun unm (C;-Cy)-rajoreHankmn,

R’ nmpencraBmser coGoii Bomopox, ramoren, umano, (Ci-Cu)-amkui, (C;-Cg)-
ranoreHankmi, (C;-C4)-ankokcu uiau

(C1-C4)-ranoreHanKoOKCH,
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R* npencrasisieTr cobol Bomopon, ramoreH, uwmaHo, (C;-Cy)-rajoreHanku,
(C1-Cy)-ankokcu unu (C;-C4)-rajsoreHaskoKCH,

R’ npencraBuser coGoii Bomopox, ramores, umano, (Ci-Ci)-amkui, (Ci-Cg)-
ranoreHaikui, (C3-Ce)-UUKIOATKHI,

(C3-C¢)-ranorenuuknoankui, (Ci-Cy)-ankokcu unu (C;-Cy)-rajoreHasKoKCH.

Coenunenust obmedr Qopmynst  (I) ™oryr oOpa3oBbIBaTH COJIHM  NyTeM
NPUCOCNNHEHUs TPUEMJIEMON HEOPraHUYECKON WM OpPraHUYeCKON  KHUCIOTHI,
HanmpuMep, MuHepanbHbIx kucnor, Hanpumep, HCI, HBr, H,SO4, H3PO4 unu HNOs3,
WM OPTaHUYECKHX KHUCJIOT, HampuMep, KapOOHOBBIX KUCJIOT, TAKMX KaK MypaBbHHAas
KHCJIOTA, YKCYCHAsl KUCJOTA, MPOMUOHOBAs KUCIOTA, IaBejeBas KUCIOTA, MOJOYHAs
KHCJIOTAa WJIM CaJMIUJIOBAasl KHCJIOTAa WMJIH CyJIb(QOHOBBIX KHCJIOT, Hampumep, H-
TOJYOJICYJIb(OHOBOH KHUCIOTHI, K OCHOBHOM TPYIINE, HAIPUMEP, AMUHO, aJIKUIIAMHUHO,
AUANKUIAMUHO, TUIEPUANHO, MOP(POINHO WU MUPUANHO. B TakoMm ciydae 3TH coyu
OynyT comepikaTh COMPSIKEHHOE OCHOBAHHE KHCJIOTHI B KauecTBe aHHOHA. [Ipuronnsie
3aMECTUTENI B IENPOTOHHPOBAHHON (opmMe, HAmpumep, Cyiab(HOHOBBIE KHUCIOTHI, B
YAaCTHOCTH CyJIbGOHAMHUABI WM KapOOHOBBIE KHUCJIOTBI, CHOCOOHBI OOPa30BBIBATH
BHYTPEHHHUE COJIU C TPYyNIaMH, TAKUMH KaK aMHHOTPYIIIBI, KOTOPBIE CAMHU SIBIISTFOTCS
npoToHupyeMbiMu. Cosll Takke MOTYT ObITh 0Opa30OBaHBl NEHCTBUEM OCHOBAHUS Ha
coequHeHus obmeit Gopmynsl (I). IIpurogHbIMH OCHOBAHUSMH SABJSIOTCS, HAIPUMED,
OpraHWYecKHe aMHUHbI, TaKue KaK TPUAIKUIAMHUHBI, MOPQOJUH, MUNEPUIUH U
NUPUIUH, U TUAPOKCUIBI, KapOOHAThl M TUAPOKAPOOHATHI AMMOHHUS, MIEJTOYHBIX
METAJIJIOB HWJIU LIEJIOYHO3EMEJbHbIX METAJJIOB, B OCOOCHHOCTH THAPOKCHI HATPHs,
THAPOKCHUJ Kajus, KapOoHAT HaTpwus, KapOOHAT Kajus, TUAPOKaApOOHAT HATPUS H
rUApOKapOoOHaT Kaiusi. DTH COJIM NPEACTABIAIOT COOOW COEAUHEHHs, B KOTOPBIX
KHCJIOTHBI BOJOPOJX 3aMEHEH Ha NPUTOAHBI B CEJIbCKOM XO35ICTBE€ KAaTHOH,
HarpuMmep, COJU METAJUIOB, B OCOOEHHOCTH COJIM LIEJOYHBIX METAJUIOB HMJIH COJHU
IIeJIOYHO3EMEbHBIX METAJIOB, B OCOOCHHOCTH COJIM HATPUS M KaJus, WIH K€ COJHU
AMMOHHUS, COJU C OPraHWYECKUMH aMUHAMH WJIH YETBEPTHYHBIC COJU AMMOHHS,
Hanpumep, ¢ kaTnoHamu dopmynasl [NR*R’R°RY], B kotopoii ot R* 1o R? B kaxmom
clydae HE3aBHCHMO IPYyr OT Apyra HpeACTaBISAIOT COOON OpraHMYECKUH panuKal, B
OCOOEHHOCTH AalKWI, apui, apajkuil WIH ajlkwiapuia. Takke NPUTOOHBI COJHU
ankuncynbGoHus U ajdkuiacyiabpokconus, Takue kak coimu  (C;-Cy)-

tpuankuncyinb@orus u (C;-Cy)-TpuankuncynbGoKCOHUS.
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3amemenHble 1,2, 4-THagua3zoNuIHUKOTHHAMHUAB ob0medr  Qopmyner (I) B
COOTBETCTBHU C U300peTEeHNEeM, B 3aBUCHUMOCTH OT BHEIIHUX YCJOBHH, Takux kak pH,
pacTBOpPUTENb U TEMIEpaTypa, MOTYT HPUCYTCTBOBATH B PAa3JIMYHBIX TayTOMEPHBIX
CTPYKTypax, KaxkJas U3 KOTOPBIX OXxBaThIBaeTcsa odweit popmymnoit (I).

Coenunenusi popmyisl (I), ucmosap3yeMble B COOTBETCTBUM C M300peTeHHEM, U
ux cojiu min N-OKCHUIbI TAK)KE B JaJbHEHIIEM YIIOMUHAIOTCS KaK «COeNMHEHHs o0mei
dbopmynsr (I)».

Uzo0pereHne mpeanoyYTUTeNbHO oOecrnevynBaeT CoeAuHeHHs 00mieil (hopmyibl
(I), ux conu mnu N-OKCUIIBI, B KOTOPOW

W  mpexacraBisier co0OW KUCIOPOI UJIU CEPY,

R' nmpenmcraBmser coGoii  Bomopon, ramores, (C-Ci)-amkmin, (Ci-Cy)-
ranorenankui, (C-C4)-ankokcu,

(C,-Cy)-ranorenankokcu, (C;-Cy)-ankunruomnu (C;-C4)-raqoreHankuiaTHo,

R? npenctasisieT codoit (Ci-Cy)-ankun unm (C;-Cy)-rajoreHankmn,

R’ mpenmcraBmser coboii Bomopoxm, ramoreH, (C;-Cy)-amkmn wmmu (Ci-Cy)-
rajoreHalKuiI,

R* mpencraBusier coboit Bogopon, ramoren unu (C;-Cy)-ranoreHanku,

R’ npenmcraBmaser coGoii  Bomopon, ramores, (Cp-Cg)-amkmm, (C;-Cy)-
ranoreHankui, (C3-Ce)-IHUKITOATKIN,

(C1-Cy)-anxokcu unu (C;-C4)-ranoreHalkoKCH.

B ugactHOCTH, n300peTenne obecneynBaeT coenuHeHust odmen popmysl (1), ux
conu unu N-OKCUbI, B KOTOPOMH

W mpencrasisier co00il KUCIOPOI UK CEPY, MPEANOYTUTENbHO KUCIOPO/,

R' nmpexmcraBmaser coGoii  Bomopon, ramores, (C-Ci)-amkmin, (Ci-Cy)-
ranoreHankmi, (C;-C4)-ankokcu uiau

(C,-Cy)-ankunruo,

R? npenctasisiet codoit (Ci-Cy)-ankun unm (C;-Cy)-rajoreHankun,

R® mpencraBusier coboit Bogopon,

R* mpencraBaser co6oii BOZOPOX MM raoTeH,

R’ mpencraBmsier coboii Bomopoxn, ramores, (C;-C,)-ramorenamkmn, (Cs3-Ce)-
nukoankui, (C;-Cy)-ankokcw,

bonee xkoHKpeTHO M300peTeHne obecrneynBaer coennHenus odmeit popmynsr (1),
UX COJIM UJIM N-OKCHUABI, B KOTOPOU

W  mpexncraBnseT co00H KHCIOPOT,
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1 o
R’ mpencraBnser coboit Bomopox, xJop, Opom, MeTHi, 3TUi, TpUGTOpMETHII,
TPUXJIOPMETHJI, METOKCH HJIH METUJICYJIb(aHII,
2 .
R” mpencraBnsier coOoit MeTwa, O3TW, #30-TIPONUJ, AUGTOPMETHUN WU
TpudTOpMETHII,
3 [
R’ mpencrasnser coboit Bomopon,
4 o
R" mpencrasnser coboii Bogopoa, GTOp MM XJIOP,
5 .
R” mpencraBnser coboit Bomopon, ¢rTop, xaop, Opom, audTopmerw,
LUKJIOMPOTHJ U METOKCH.
B ocobenHnoctn mzobperenue obecneunBaeT coenmHeHus obmed Gopmynst (1),
UX CONU Ui N-OKCHABI, B KOTOPOU
W  mpexncrasnseT co00H KHCIOPON,

1 o
R’ mpexncrasnser coboii Bogopona, xyiop, OpoM, METHII, U TPHUPTOPMETHI,

8]

MpencTaBseT cOOOW METHII, STHJ, U30-TIPOTUI UIU TPUGTOPMETHUI,

npeacTaBisieT co0oil BOXOPOT,

© R R

npencTasisieT codoil Bogopoad, GpTop wiu XJop,

R’ mpencraBusier coGoii  Bomopon, GTOp, XJNOp, OpPOM, METOKCH HIH
LU KJIOTIPOTIII.

OmnpeneneHusi paguKajoB, MEPEUHUCICHHbIE BbIIIE, B OOMUX YepTax HWJIH B
npenenax objacTeil mpeanoyYTeHus, MPUMEHNUMbI KaK K KOHEYHBIM MPOAYKTaM oOuien
dopmyasl (I), Tak U, COOTBETCTBEHHO, K HCXOAHBIM MaTepHalaM UJIU MPOMEKYTOUHBIM
COeNMHEHUsAM, HEOOXOAUMBIM ISl MOJYYEHHsS] B KaXXIAOM ciydae. DTHU ONpeaeseHus
paguKaJoB MOXHO KOMOWHHUPOBATH JAPYr C APYrOM MO KEJAHWIO, T.€. BKJKOYAs
KOMOWHALIMU MEXy NaHHBIMU MPEANOUYTUTEIbHBIMU THAMA30HAMHU.

[Ipexxne Bcero mo npuunHaM OoJiee BICOKOH repOUITMIHON aKTUBHOCTH, JIy4YLIEH
CEJEKTUBHOCTH W/WUJU Jy4Iled MPOU3BOIUTEIbHOCTH COEAUHEHUS BBIIICYIIOMSHYTOM
obmeii popmynsl (I) B cooTBeTCTBUM C U300pEeTeHUEM U/UIIU UX COJNTU U N-OKCUIIBI UJTH
UX NMPUMEHEHHE B COOTBETCTBUH C M300pPETEHUEM MPEACTABISIOT OCOOBIH MHTEpPEC, B
KOTOPBIX OTHAENbHBIE PaJUKalibl HMEIOT OJHO W3 NMPEANOYTUTEIbHBIX 3HAYEHUH, yKe
YKa3aHHBIX WM YKa3aHHBIX HIXKE, WJH, B YAaCTHOCTH, T€, B KOTOPBIX OIHO HIHU
HECKOJIBKO M3 Y)K€ ONpPEeAeJeHHBIX WM YKa3aHHbIX HI)KE MPEeAnOYTUTEIbHBIX
3HAYEeHHUH BCTPEUYAOTCS B KOMOMHALIUH.

Urto Kacaercss COEIMHEHMH B COOTBETCTBUH C H300pEeTEHHEM, TEPMHHBI,
UCIIOJb30BAHHbIE BBILNIE U HUXKE, OyayT moscHeHbl. OHM M3BECTHBI CIELHATUCTY B

HaHHOﬁ 00J1aCTU TEXHUKH ", B HaCTHOCTHU, UMCIOT ONPCACICHUA, MOACHACMbBIC HUKC!
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Ecnmu He yka3aHO HHOE, Ha3BaHUA XHUMUUYECKHX TIpPynm OOBIYHO Clenyer
NOHUMATh TaK, YTO NPUCOEIMHEHHE K CKEeJeTy HJIU OCTAJIbHOH YacCTH MOJIEKYJIbI
IPOUCXOAUT Yepe3 CTPYKTYPHBbIH 3JIEMEHT, YIOMSHYTBIH IOCJIEAHUM, TO €CTb,
Hanpumep, B cinyuae (C,-Cg)-ankeHUIOKCH depe3 aToM kuciopona, a B ciyuae (Ci-
Cg)-ankokcu-(C;-Cy)-ankuna wnu  (C;-Cg)-ankokcukapboumn-(C,-Cg)-ankuna, B
KaXIOM Cllydae, 4epe3 aToOM yriepona ajlKUIbHON IPYIIb.

B cooTBeTCTBUU ¢ N300pEeTEHUEM «ANKUICYJIbPOHUI» - OTAEIbHO UJIH KaK YacThb
XUMHYECKOH IPYNIbI - OTHOCUTCS K aJKWICYJIb(OHHIIY C MPSIMOHN UM Pa3BETBICHHON
LEMNbI0, MPEANOUYTUTENbHO UMeremMy oT 1 10 8 unau ot 1 1o 6 atoMoB yriepona,
Harpumep, (HO He orpaHuuuBasich 3TUM) (C1-Cg)-ankuncynboHu, TaKOH Kak
METHJICYJIB(GOHUI, STUICYIb(POHUI, MPONMICYTbGOHII, | -METUIITHII-CYIIb(OHUI,
Oyrtuncynedonmn, |-merunnponuincyabGoHu, 2-metunnponmicyiabdonn, 1,1-
OUMETUIITUNCYIb(POHUI, NEHTIICYNbGOHM, |-MeTunOyTHACY IbPOHUT, 2-
MeTUNOYTHICY b OHIII, 3-MeTUAOYTHIACYIbGOHUN, 1,]-AUMeTUI-NIPONHICY Ib( OHMII,
1,2-mpumernnnponuiacyabGoHun, 2,2-nuMeTminponuicyibdonun, 1-
STHJINPONHUICYIb(OHUI, FeKCUICYIbPOHUI, |-MeTUNINEHTHICY b OHMII, 2-
METHUJINEHTIIICYIb()OHIII, 3-METHINEHTUICYIbGOHII, 4-MEeTUI-TIEHTUICYIb()OHNUT,

1, 1-numerunOyruncyneponun, 1,2-gumetTunoyruncynbdonun, 1,3-
AuMeTunoyTuncyiabdonun, 2,2-numerunoyruncynbponnn, 2,3-
auMeTunoyTuncyabdonun, 3,3-numMeTunOyTunCcynbGoumi, 1-3TundyTuncynbGoHu,
2-3tunbyruncyneponun, 1,1,2-Trpumernnnponuicynbponun, 1,2,2-
TPUMETUINPOTUIACYIbGOHUI, 1-3THi-1-MeTuI-nponuacyibGoHuI u 1-3Tuna-2-
METHJIPOMUIICY b OHUI.

B cooTBeTcTBUM C H300peTEeHHEM, «AJKUJITHO» - OTAEJBHO WIHU KaK YacTh
XUMHYECKON TPyNIbl - O3HAYAeT HEPA3BETBJEHHBIM HMJIM PA3BETBJICHHBIN S-alkui,
NPEeANOUYTUTENbHO UMeIUNA OT 1 10 8 unu or 1 10 6 aTOMOB yrieponaa, Takux Kak
(C1-C1o)-, (C1-Cq)- mmm (C-Cy)-ankuntuo, Hanpumep, (HO He OTPAHUYUBASICH ITUM)

(C1-Co)-ankunTuoTaKkme Kak METHITHO, STUJITHO, HNPOMUITHO, |-METHIITHITHO,

OyTUITHO, l-MeTUNNpONUITHO, 2-MEeTUANPONUITHO, 1,1-nTuMeTUN3TUNTHO,
MEHTUJITHO, I-MetTunOytuntno,  2-MeTUAOYTHITHO,  3-METHIOYTUITHO, 1,1-
OIUMETUINPOIUITHO, 1,2-qnuMeTunInponuiI-Tuo, 2,2-AUMETUINPONUITHO, 1-
STUINPONUIITHO, TE€KCHUJITHO, 1-MeTUNNEeHTUNTHO, 2-METUNTIEHTUIITHO, 3-

METHJINEHTIITHO, 4-MeTHUINEHTUITHO, |,]-gumMerundyruntuo, 1,2-1umMeTundoyTHITHO,

1,3-gumeTnn-0yTUITHO, 2,2-nuMeTUNOyTUITHO, 2,3-1uMeTun0y THITHO, 3,3-
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AUMETUIOYyTUNTHO, l-3TUNOyTHATHO, 2-3TUNOyTHUATHO, 1,1,2-TPUMETHUINPONUITHO,
1,2,2-TpUMETUINPONUITHO, |-3TUI-1-METUANPONUITHO U 1-3THUI-2-METUINIPONUITHO.

B coorBercTBUE ¢ n300peTeHneM «ankuiacyabpuHun (ankun-S(=0)-)», ecnu He
ONpeNeIeHO HHAaUe B APYTOM MeCTe, 03HA4aeT alKUJIbHbIE pafduKajbl, KOTOpbIE
NPUKPEIUISIOTCS K cKeneTy nocpenctBoM -S(=0)-, takue kak (C;-Cyg)-, (C1-Co)- unu
(C1-Cy)-ankuncynbdunmi, Hanpumep, (HO He orpaHnunBasich 3TuM) (C;-Ce)-
ATKHUIICYJIb(MHUI TAKHE KaK METHICYJIb(UHUI, STHICYIbOUHUI, MPOTUICYTbGUHNUI,
I-metmmaTuicyabGuHuI, OyTHIACYIbGUHUI, 1-MeTUINpOnMmICYNIbGUHUI, 2-
MeTuanponuicyinbGuuui, 1,1-numMermTuaCy 1bGuHmI, neHTwicyabGuuu, 1-
METHJIOYTHICYNbUHUI, 2-MeTUIOYyTUICYIbPUHIII, 3-MeTUNOyTUIACYAbuumi, 1,1-
AUMETHINPONUICYAbPUHIII, 1,2-TUMETUINPONHICY b UHNI, 2,2-AUMETHIITPOTHII-
cynbhuHUN, 1-3THNnponuacyIbGUHMI, TeKCUICyabduHuI, 1-
METHJINIEHTIICYIbGUHUI, 2-METUINEHTUICYAbPUHII, 3-METHI-IEHTHICYIbGUHUT, 4-
MeTHINEHTIICYNbGuHUN, 1,1-qnumeTnnOyruncynspunun, 1,2-
auMeTunoytuncyiabdunmn, 1,3-nu-metundyruncyiappunuin, 2,2-
auMeTunoyTuncyiabunmi, 2,3-nuMeTunoyTuicyabunu, 3,3-
auMeTunoyTuncyiabpunmi, 1-3Tundyruncynspunmi, 2-3tundyruncynspuaui, 1,1,2-
TpUMETUNNpONIICYNbGUuHUN, 1,2,2-TpuMeTunnponuicynbuaui, 1-3tun-1-
METUJINPONHUICYIbGUHUT U 1-3TUI-2-METUINPONUIICYIbPUHIIL.

«AJNKOKCH» O3HA4aeT aJIKUJIbHBIM pajuKal, CBI3aHHBIH depe3 aTOM KHUCIOpPOJa,
Hanpumep, (HO He orpaHuuuBasichk 3TUM) (C;-Cg)-ankokcu, Takol Kak METOKCH,
ATOKCH, MPOMOKCH, |-METUIITOKCHU, OYTOKCHU, |-METUIMPONOKCH, 2-METUIMPONOKCH,
1,1-AUMEeTHIITOKCH, MEHTOKCH, |1-MeTHI0yTOKCH, 2-MeTHIOYTOKCH, 3-MeTUIOYTOKCH,
1,1-AMMeTUANPONOKCH, 1,2-1uMeTUNInpoOnoKCH, 2,2-TUMETHUJIIIPOTNIOKCH, 1-
STUJINPOINOKCH, T€KCOKCU, |-METHJINEHTOKCH, 2-MEeTHJI-TIEHTOKCH, 3-METHUJINEHTOKCH,
4-METUNTIEHTOKCH, 1,1-numeTunOyTOKCH, 1,2-numeTunOyToKCH, 1,3-numeTun-
oytokcu, 2,2-pumetunOytokcu, 2,3-numetTunodOytokcu, 3,3-muMeTunoOyTokcu, 1-
stunbyTokcu, 2-3tundyrokcu, 1,1,2-TpuMmermwnnponokcu, 1,2,2-TpUMETHINPONOKCH,
I-3Tun-1-mMeTunnponokcu U 1-3TUA-2-METUN-TIPONOKCH. AJKEHWIOKCH O3HaudaeT
aNKEHWJIbHBIN pajuKal, CBSI3aHHBIN Yepe3 aToOM KHUCIOpOJa, U aJKUHUJIOKCH O3HadaeT
ANKUHHUJIBHBIN pauKal, CBA3aHHBIA uepe3 aToM kucyiopona, takoi kak (C,-Cig)-, (C,-

Cs)- unu (C,-Cy)-ankenokcu u (C3-Cig)-, (C3-Co)- unu (C3-C4)-anKuHOKCH.
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Tepmun «rajxoreH» o3Haudaer, Hampumep, ¢prop, xjop, 6pom unu Hox. Ecnm
TEPMHH HCIOJB3YIOT IJIS pajuKalia, TO «rajJoreH» O3HadaeT, Hampumep, atoM ¢propa,
xJjiopa, Opoma wim Hoxa.

B coorBerctBMM ¢ u300peTeHHMEM  «AJKWUI»  O3HAYAeT  HACBIM[EHHBIH
yIJI€BOJOPOAHBIN paguKal C NPsIMON MJIM Pa3BETBJIECHHONW OTKPBITOM LENbIK, KOTOPbIN
HE0053aTeIbHO SIBJISIETCSI MOHO- WJIM MOJU3aMEIIeHHBIM, U B MOCJIEIHEM Clly4ae ero
HA3bIBAIOT «3aMEIIEHHBIM aJKUJIOMY. [IpennouTHTEeNbHBIMU 3aMECTHTEISIMHU SIBIISTFOTCSI
aTOMBI TaJIOT€HA, aJIKOKCH, FaJI0AJKOKCH, IUAHO, AJIKUJITHO, TaJOTeHAJKUITHO, aMHHO
WIN HHUTPOTPYIBL, TpU4YeM o0co0oe MPeanoyYTeHue OTAAT METOKCH, METHIY,
dTopankuiay, UHaHO, HUTPO, GTOPY, XJIOPYy, OpOMYy HIIH HOAY.

[IpuctaBka «am» BKIOYAaeT B ce0d KOMOMHALMIO OJMHAKOBBIX WU Pa3HBIX
AJKMJIBHBIX PAJAUKAJIOB, HAPUMED, TUMETHJ FIJITH METUI(3TUI) UJIH STUI(METHUIT).

«l"anmoreHanKmIy, «-aJKEHUJ» U «-aJKUHHJI» COOTBETCTBEHHO O3HAYAIOT AJKUJ,
aJKEHUJ W aJKWHUJ, YaCTUYHO WJIU TOJHOCTHIO 3aMELIEHHBI OJWHAKOBBIMU HJIH
pa3HbIMH aTOMaMH rajioreHa, Hampumep, MoHoranoreHankun takue xkak CH,CH,Cl,
CH,CH;,;Br, CHCICH3;, CH,Cl, CHyF; mnepranorenankun takue kak CCls CCIF;,
CFCl,, CF,CCIF,, CF,CCIFCF;; mnonuranoreHankun takue kak CH,CHFCI,
CF,CCIFH, CF,CBrFH, CH,CF;; TepMHUH mneprajoreHajliKuj TaKXKe OXBaTbIBAET
TEPMHH NepPTOPATKUIL.

«Tanorenankokcu» mnpencrapiasetr coboit, Hanpumep, OCF;, OCHF,, OCH;F,
OCF,CF;, OCH,CF; wu OCH,CH,;Cl; »5TO OTHOCHTCSI COOTBETCTBEHHO K
rajJIOreHaJKeHUNy U IPYTUM TajJoTeH3aMeIeHHbIM PaJuKaliaM.

Bripaxkenue «(C;-Cy)-ankminy, NpUBEIEHHOE B JAHHOM Ciydae MpPU MOMOIIH
npuMepa, MpeacTaBisieT co0oil KOpoTkoe 00O03Ha4YeHHE IJIsi HEePa3BETBJICHHOTO HIIH
Pa3BETBJIEHHOTO ajKWjila C OAHUM - 4 aToMaMu YIJIepoaa COTJAacHO AHWala3oHY,
yKa3aHHOMY [JIsi aTOMOB yIJIEpOJAa, T.€. OXBATBHIBACT paaMKaJbl METHJA, 3THiA, |-
nponuia, 2-mponwna, 1-Oytuna, 2-OyTuna, 2-MEeTHUINPONUIIA WU mpem-OyTUa.
O0mue ankuiIbHBIE paguKajibl ¢ Ooiee MHUPOKO OMPEAETCHHBIM IHAaNa30HOM aTOMOB
yraepona, Hampumep, «(C;-Ce)-ankuin», COOTBETCTBEHHO TaKKe OXBATBhIBAIOT
HEPA3BETBICHHbIE WM PAa3BETBJICHHBbIE AJKHMJIbHbIE PaAUKalbl ¢ OOJNBIIMM UYHCIOM
aTOMOB YIJIepOAa, T.€. B COOTBETCTBUM C MPUMEPOM TaK)Ke aJKHJIbHbIE PAJUKAIBI C 5
u 6 aTOMaMHu yrjiepoja.

Ecnu He yka3aHO KOHKPETHO, TO NMPEANOYTEHHE OTHAIT CKeJeTaM C MEHBbLIUM

KOJIUYECTBOM aTOMOB yrJjiepoaa, HanpumMmep, ¢ ot 1 - 6 aTomMamu yriaepoaa, Wi ¢ oT 2
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10 6 aTOMaMu yriepoaa B Cliydae HEHACBIIEHHBIX TPYIIN, B CIydae rHAPOKapOUIbHBIX
pamuKajoB, TAKUX KaK aJKHJIbHbIE, aJIKEHWJIbHbIE U AJKHHUJIbHbIE PAJAUKAJIbl, B TOM
YUClieé COCTaBHbIE paJuKaibl. AJKUJIbHBIE pPaJUKaJbl, B TOM YHCIE COCTaBHBIE
paaMKanbl, Takue KaK aJKOKCH, TaJlOTeHAJKWJ, U T.JA., HOPEACTaBIAIT Cco0oi,
HarpuMmep, MEeTHJI, 3TUJ, H-TIPONIHJ MM U-TIPOTUI, H-, U-, M- WIH 2-OyTHII, TIEHTHIIHI,
TeKCUJIbI, TAKUE KaK H-TEKCHUJ, #-TeKCUJ U 1,3-muMeTunOyTHII, FeNTHIIbI, TAKUE KaK H-
renTus, |-merunrekcun u 1,4-TUMETUNNEHTUI;, aJKCHUJIbHBIE M AJKUHWJIbHbBIE
paguKael omnpeaeNeHbl KaK BO3MOHBIE HEHACBIIIEHHbIE paguKambl,
COOTBETCTBYIOIINE AJKUJIBHBIM paJuKaiaM, re MPHUCYTCTBYeT IO MEHbLIEH Mepe
OJlHA NIBOMHAs CBsI3b WJIM TPOWHAasA CBA3b. IlpennoureHue OoTAArOT paaukaiaMm ¢ OAHOU
JBOWHOM CBA3BIO UJIM TPOWUHON CBA3BIO.

TepMUH «UHMKIOANKUI» O3HAYaeT KapOOIMKINYECKYI HACBHIIIEHHYIO KOJbLEBYIO
CUCTEMY C TPEANOYTUTENHHO 3-8 KOJBLEBBIMH aTOMaMH yIJepoAa, Hampumep,
LU KJIOMPOTII, HUKIOOYTHI, UMKJIOMEHTUI WJIM LUKJIOTEKCHI, KOTOpasi HeoOs13aTENbHO
UMEET JOMOJHUTENbHOE 3aMEI[eHHe, MPEeNNOUYTHTEIbHO IOCPEACTBOM BOJIOPOAA,
aJKWUJa, aJKOKCH, HUAHO, HUTPO, AJKUIITHO, FAJOTCHAJKIUITHO, TajoreHa, ajKeHUIa,
aTKUHUIA, rajoreHajkuia, aMUHO, aJTKUIAMUHO, OMCaNKUIaMHUHO,
aJKOKCUKapOOHMIIA, THIPOKCUKAPOOHNIIA, apUNlalIKkOKCUKapOOHUIa, aMUHOKapOOHUa,
aNKUJaMUHOKapOOHUIIa, IUKJIOAJKUIaMUHOKapOoHmia. B cinydae HeoOs3aTelbHO
3aMEIIE€HHOr0 LMKJIOAJNKUIIA, BKJIOUEHBl LUKJIUYECKHE CHCTEMBl C 3aMECTHUTEISIMHU,
TaK)Ke BKJIIOYas 3aMECTUTENU C ABOWHONW CBA3bI0 HA IUKJIOAIKMJIBHOM pajuKale,
HalpuMmep, aJKUJIUICHOBAsl TPyINa, Takas Kak MeTuiauneH. B ciydae HeoOs3aTenbHO
3aMEIIEHHOr0 IUKJIOAJKHIIA, TaKXKe BKJIIOYEHBl MOJULHUKJIUYECKHEe anudaTudeckue
cuctembl,  Hanpumep, Ounwmkio[l.1.0]6yran-1-un,  OGuuwukio[1.1.0]6yTan-2-w,
ounukio[2.1.0]nenran-1-un, Ounukno[l.1.1]nenran-1-un, Ounukno[2.1.0]nenTan-2-
un, Ownukno[2.1.0JmenTan-5-un, Ounukno[2.1.1]rekcun, Owunmkno[2.2.1]rent-2-umn,
ounukio[2.2.2]okran-2-un, Ounukiao[3.2.1]okran-2-un, Ounukiao[3.2.2]HoHAH-2-U,
aJlaMaHTaH-1-un W amaMaHTaH-2-WJI, a TakXke CUCTeMbl, Takue Kak 1,1'-
ou(uuknonponun)-1-un, 1,1'-bi(uuknonponun)-2-un, Hanpumep. Tepmun «(C3-Cy)-
LUKJIOAJKHUJI» TPENCTaBIsieT CO00OH KOpOTKOoe oO0O3HaueHWe A LUKJIOAJKUIIA,
UMEIOIIEro OT TPeX A0 7 aTOMOB YIriiepoaa, COOTBETCTBYIOLIEE AUAMA30HY, 3aJaHHOMY
IJIs1 aTOMOB yIJIepoaa.

B cnydyae 3aMemeHHOTrO LUKJIOANKHUJIA, TaK)Xe BKIIOUEHBl CIHPOLUKINYECKHE

anudaTtuyeckne CHCTeMbl, Hampumep crupo[2.2]meHt-1-un, cnupo[2.3]rekc-1-umn,
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cnupo[2.3|rekc-4-un, 3-cnupo[2.3]rexc-5-un, cnupo[3.3]rent-1-un, cnupo[3.3]rent-
2-un.

B coorBeTcTBUU ¢ HM300peTeHHMEM «raJOT€HAJNKUITHO» - caM IO cebe MU Kak
COCTaBHAasl 4acTh XHUMHYECKOH TpyMNIBl - MPEeACTaBisieT co0O0# S-rajoreHankun ¢
NpPsAMON MM Pa3BETBACHHOW LENblO, NPEANOUYTUTENbHO HMerIUil oT 1 no 8 unum
uMeromui ot 1 1o 6 aromoB yriepona, Takoit kak (C;-Cg)-, (C1-Ce)- mnu (C;-Cy)-
rajlOreHaJKIWITHO, Hanpumep, (HO HE OrPaHUYUBASACH HMHU) TPUGTOPMETUITHO,
neHrapropsTHaATHO, audptopmermn, 2,2-nudrTopsaT-1-untuo, 2,2,2-nudrtopeth-1-
untuo, 3,3,3-npomn- 1 -unatuo.

«"aJOTeHIUKIOANKIII»  O3HAYaeT IUKJIOAJKHJ, KOTOPBI YaCTUYHO WJIHU
MOJITHOCTBIO 3aMeEIIeH OJWHAKOBBIMHU WJIM Pa3HbIMU aTOMAaMU TrajioreHa, TAKUMH Kak F,
Cl u Br, umu rajgoreHajJKujioM, TaKUM Kak TPUPTOPMETUN HUIU IUPTOPMETHI,
Hanpumep, l-¢propumnknonpon-1-un, 2-propuuknonpon-1-un, 2,2-1udpTOPUUKIONPOII-

1-un 1-¢propunknolyT-1-un, I-TpudropmeTnnukionpon-1-um, 2-

>
TpudpTopMmermnukionpon-1-un, l-xmopumknonpon-l-un, 2-xpopuukiaonpon-l-uim,
2,2-puxygopuukionpor-1-un, 3,3-gudropunkiaodyTui.

Ecnmu coenuHeHuss wmoryr oOpa3oBbIBaTH 3a CUET BOJOPOAHOTO CABHIA
TayTOMEPBI, CTPYKTypa KOTOPBIX (popManbHO He oxBaThiBaeTcs obmeit popmymnoit (I),
5TH TayTOMEpPBI, T€M HE MeHee, MONAMAaAalT 0] OINpeAeleHne COeIUHEHU B
COOTBETCTBHUU ¢ uzobpeTeHuem odueit popmynl (1), 3a uCkIOUEHHEM ClydyaeB, KOTa
KOHKPETHBIM TayTOMep HaxXxOAMUTCA Ha paccMoTpeHuu. Hanpumep, MHorue
KapOOHUJIbHbIE COEAMHEHUsS MOTYT IPUCYTCTBOBaTb Kak B KeTO-(popme, Tak U B
€HOJIbHOU (¢opme, mpuyueM 00e (OpPMBbI OXBATHIBAIOTCS OINpENEeJCHHUEM COEIHHEHUS
obmeit popmyibl (I).

B 3aBucuMoCTH OT TpUPOABI 3aMeCcTUTENeH U cmocoba, KOTOPbIM OHH
NPUCOCIUHEHBI, COequHeHuss oOmed ¢opmynbl (I) MOryT mpUCYTCTBOBATH B BHJE
crepeonsomepo. @Popmyna (I) oxBareiBaeT BCE BO3MOXKHBIE CTEPEOH3OMEPHI,
ompeneseHHble WX O0CO00H TpexMmepHOW (OpPMON, Takue KAk 3SHAHTHOMEpHI,
nuacrepeomepsl, Z u E wusomepbl. Ecnu, Hanpumep, OPUCYTCTBYe€T OJHA WU
HECKOJIbKO AaJKeHUJbHBIX TPYNI, TO MOTYT BCTpeudarhecs amactepeomepnl (Z u E
nzoMmepsl). Ecnu, Hampumep, HMpUCYTCTBYET OAMH HIJIH HECKOJIbKO ACHUMMETPUYHBIX
aTOMOB yrjepoza, TO MOTYT BCTPEYAaTbCsl HHAHTUOMEPBI M JHACTEPEOMEPHI.
Crepeonzomepbl MOTYT OBITh MOJYYEHBI U3 CMECEH, MOJYyYEHHBIX MPH MPUTOTOBJIEHUU

oObIUHBIMH crocobaMu  pasnesneHusi. Xpomarorpaguueckoe pasneieHHe MOXKHO
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OCYIIECTBJISITh HWJIW HA AaHAJUTHYECKON IKaje, dYTOOBl HAWTH 3SHAHTUOMEPHBIH
n30BITOK MM JUAaCTEPEOMEPHBIN U30BITOK, UJIM K€ HAa NMpPEeNapaTUBHON IIKaje, YTOOBI
npousBecTH oOpaszen Aisl MCHBITAHHN IUig OMOJOrm4yeckoro tectupoBaHus. Kpome
TOro,  BO3MOXHO  CEJIEKTHBHOE  IIOJIyY€HHE  CTEPEOHM30MEpPOB,  HCIIOJIb3Ys
CTEPEOCENIEKTHUBHbIE pPEAKUUU C TPUMEHEHHEM ONTUYECKH aKTUBHBIX HCXOAHBIX
BELIECTB HW/MJIM BCIIOMOTAaTEeJIbHBIX BewmecTB. TakuMm oOpa3oM, HM300peTeHue Takke
OTHOCHUTCSI KO BCEM CTepeou3oMepam, KOTOpble OXBadeHbl obmei dopmynoit (I), HO
KOTOpbIE HE MPEACTAaBJICHbl B MX CHEeNU(pUUYECKONH CTEepeou3OMepHO (opMe U K HX
CMECSM.

Ecnu coenuHeHUs MONy4YeHBI B BHIE TBEPABIX BEIIECTB, OUHCTKY MOXHO TaK¥Ke
NPOBOAUTH MEPEKPUCTAIIN3ALNEH UK pacuieruieHueM. Ecim oTnenpHble COeTUHEHUS
obmeit Qopmynsl (I) He MoOryT OBITH MONYyYEHBI YIOBJIETBOPHUTEIbHBIM 00pazom
croco0aMy, OMUCAHHBIMH HUJKE, UX MOJKHO MOJYYUTh NyTE€M AEPUBATHU3ALMHU APYTHX
coenuHeHu obdmen popmyinsl (I).

[Togxoxpsimue METONBl BBIACIEHUS, METOABl OYUCTKH M METOJABl Pa3neseHUs
cTepeon3oMepoB coenuHeHui obmeit Gopmynsl (I) mpeacraBiusitoT cobOl METONBI,
o01men3BeCcTHbIE CINENUATNUCTY B JaHHON 00JIACTH TEXHUKH W3 AHAJOTHYHBIX CIy4aes,
HarpuMmep, C IMOMOIIbI0 (U3UUYECKHX IMPOLECCOB, TaKWX KakK KPUCTAJIU3ALUs,
xpomaTtorpauyeckue MeTOAbl, B YaCTHOCTH, KOJIOHOUHAas xpomartorpadpus u BOXKX
(ckunkocTHast Xpomatorpadusi BBICOKOT'O IABJICHHs), MEPErOHKAa, He0OsI3aTeNbHO MPHU
NOHIM)KEHHOM MaBJIEHHH, 3KCTPAKLUS M APYrHe METO.bI, JIOOble OCTABIINECS CMECH
OOBIYHO MOJXKHO pas3feNuThb XpoMmaTorpaduueckuM pas3aejeHHeM, HalpuMmep, Ha
XupajibHble TBepable (aszpl. J[ysi mpenapaTUBHBIX KOJWYECTB WUJIHM B MPOMBIIIIEHHOM
macmtabe TMPUTOAHBI TaKkWe  CHOCOOBl, KaKk  KPUCTAJUIM3ALUs, Hampumep,
IUACTEPEOMEPHBIX COJIEH, KOTOPbIE MOXHO MOJYYUTh M3 CMECel AUacTepeoMepoB C
UCIIOJb30BAHUEM ONTHYECKH aKTUBHBIX KHCJIOT M, IPH HEOOXOIMMOCTH, PU HATHYHUH
KHCJIOTHBIX TPYIII, C UCTIOJIb30BAHNEM ONTUYECKH aKTHBHBIX OCHOBAHHIM .

CunTe3 3aMemenHbIX 1,2,4-THaqna3oNuIHIKOTHHAMUA0B o0mei ¢popmysl (I):

3amemenHble 1,2, 4-THagua3zonuIHUKOTHHAMHUAB ob0med Qopmyner (I) B
COOTBETCTBHUU C H300peTeHHEM MOTYT OBITh MOJYYE€HBl H3BECTHBIMU CIIOCOOaMHU.
HUcnonp3yemble W HCCIEAOBAHHbIE NyTH CHHTE3a OCHOBAaHBI HAa KOMMEPYECKHU
OOCTYNHBIX FJIM JIETKO CHHTE3UPYEMBIX 3aMeIleHHbIX 1,2, 4-Tuanmasoyiax Wi HX
coysix (HampuMep, TUAPOXJIOPHUAE MIIM TUTHAPOXIOPUIE) U 3aMELIEHHBIX KapOOHOBBIX

KHCJIOTax.
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B creayromux cxemax rpymmsr R', R? R’ R*, R®> u W o6meit dopmymnsr (I)
UMEIOT 3HA4Y€HWs, OIpeJeNIeHHble BbIIIEe, €CIM He JaHbl INPUMEpPHbIE, HO He
orpaHuumMBaromue omnpeneneHus. Ilepsbli nyTh CcHUHTE3a 3aMeIlEHHbIX 1,2,4-
THAAUA30JHIHUKOTHHAMUIOB o0wmeit Gopmynsl (I) mporekaer depes HeoOs3aTEIBbHO
3amemeHHbIl amuHoTHanuaszon (II) mam ero conp M HeOOsA3aTENbHO 3aMEIIEHHYIO
kapOonoByw kucioty (III) (cxema 1). C 3TOM 1eNbl0 3aMEIIEHHbIH aMUHOTHAIUA30]
MOABEPraOT B3aUMOJEHCTBHUIO C 3aMEIIeHHON KapOOHOBON KMCJIOTOW B MPUCYTCTBHUH
NMOAXOISINEr0 peareHTa co4yeTaHus (HampuMmep, THOHWJIXJIOPHAA) U TOAXOISINEro
ocHoBaHus (Hampumep, |-metwn-lH-umunaszon) ¢ mnonydyeHuem 1eneBbix 1,2,4-
tuaanazommtHukoTuHamunos (I) (cm. US 2019/0233382). AnbTepHATHBHO MOXKHO
UCIIOJb30BaTh COJb AMUHOTHAAMA30J1a, MPU 3TOM B PEAKLUOHHOW cMecH oOpasyercs
cBoOoaHbIH amuH. CylmiecTByeT MHOXKECTBO PEareHTOB IJis CBA3BIBAHUS aMHJIOB U
OCHOBaHHUH, KOTOPBIE MOJXKHO HCIOJb30BaThb IJIsl NPOBEAEHHS O3TOW peakuuu (CMm.
Chem. Soc. Rev., 2009, 38, 606-631). /Ipyrue nmoaxoasimue peareHThl IJsi COYeTaHUS
aMHUJIOB BKJIIOYAIOT B cels, MOMUMO mpouero, okcamunxiopun, T3P (anruppun
nponaHdocponosoit kucnorer), DIC (1,3-gunsonponunkapbonuumun) u HATU (1-
[Ouc(numerunamuno)meruieH|-1H-1,2,3-rpuazono[4,5-b|nupuaunnii-3-oxcua-
rekcapropdochar) u gpyrue moaxoxasimpe OCHOBAHUS BKJIOYAIOT B CeOsi, MOMUMO
npouero, Tpudtunamul, DIPEA (N,N-nuun3zonponun-stunamMut) u nupuaud. Ha cxeme

3
1 HIKE Rl, RZ, R”, R* u R’ umeror 3HAUYEHUS, ONpeaeseHHbIe Bbilie © W = KHUCJIOPOJ.

SOCl,, MeCN

P NH, 1-metun-1H-umunazon

S
/) +
\ N

N
R1

mn

Cxema 1.

CunTe3 3amemeHHBIX 1,2,4-THaana30dUIHUKOTUHAMUIOB oOmei ¢opmyner (1)
aJbTEPHATUBHO MOJKET OBITh 3aBEpPIICH MYyTEM MPSIMOr0 AaMHUIHOIO COYETAHUS
HeoOs3aTenbHO 3aMmemeHHoro xJyopanruapuaa (IV) ¢ HeobOs3aTenbHO 3aMeleHHBIM
1,2,4-tnanguazonom (II) (Cxema 2). Ilo »stomy wmeromy xunopanruzpun (IV),
IpeaBapUTENbHO MOJYYEHHBIH M3 COOTBeTCTByIOWEeH kapOoHoBoi kucimorel (III) c

UCIIOJb30BAHUEM  XJIOPUPYIOIIEro peareHra (HampuMep, OKCANMIXJOpPUIAA C
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KaTaqruTudeckumu konuuectBamu [IM®PA = N N-gumeruindpopmamuia), NOABEPrarT
peakuuun ¢ 1,2,4-tmapnazonom (II) B npucyrctBuM OCHOBaHHS (Hampumep,
TPUITUIIAMHUHA) U NOoAXoAsuiero pacrsopurens (Hanpumep, TT'® = Terparunpodypan)
C TmoJydyeHHeM 3aMmeuieHHoro 1,2,4-tuaanasonunHukoruHamuna (I). Jlns sToro
NpeBpalleHnuss MOXHO HMCIOJNb30BaTh IMMPOKHI crnekTp peareHToB (cm. Chem. Soc.

Rev., 2009, 38, 606-631), a Tak)e HCIOJAb30BATh MOAXOMAIIMI KaTaIU3aTOP

2

(manpumep, DMAP = 4-numerunamunonupunun). Ha cxeme 2 Huxe R', RL, R’ R*u

5
R™ umerot 3HA4YC€HUA, ONIPCACIICHHBIC BbIIIEC, U W = KUCJIOpPONO.

. NH, EtN, DMAP, THF

N S
\ *
N
e
(I

Cxema 2.

ZT

S
N/Y

\ 5
R1>/N W R

U

CunTe3 3amemeHHbIX 1,2,4-THagna3oIuIHUKOTHHAMUNOB obOmeit ¢popmynsr (I)
MOKeT OBbITh, KpPOME TOro, OCYLIECTBJEH MyTeM HpPsIMOr0 aMHAHOTO COYETaHUs
3amemenHoro 1,2 4-rmagmuaszona (II) ¢ HeoOs3aTeNnbHO 3aMEIIEHHBIM CJIOKHBIM
spupom (V) (Cxema 3). J[lna mnpoTekaHHss OSTUX peakUuid HEOOXOIHMBI
COOTBETCTBYKOIIUN peareHT (Hampumep, TPUMETHJIAJIOMUHUI) W  TOAXOSIIHI
pacTBopuTeNb (Hampumep, auxjopmeraH uiaum Toayos) (cm. Chem. Commun., 2008,
1100-1102). 31O mnpeBpameHUue TaKKEe MOXKHO OCYIIECTBUTh C HCIOJb30BAHUEM
MHO’KECTBAa JAPYTHX pPEareHTOB, M3BECTHBIX M3 JIMTEPATYPHBIX MCTOYHUKOB (CM.
Tetrahedron Lett., 2006, 47, 5767-5769). Ha cxeme 3 mmxke, R', R*, R’ R* u R’

HMEIOT 3HAUYCHUSA, ONIPCACIICHHBIC BbILIEC, U W = KHUCJIOPOA.

AlMe,, CH,Cl,

U]

Cxema 3.
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CunTe3 3amemeHHbIX 1,2,4-TMaana3oIuIHUKOTHHAMUNOB obOmeit ¢popmynbr (I)
TaK)X€ MOXXHO OCYIIECTBUTh NyTEeM HE3aBUCHUMOI'O TOJy4YeHUs Heo0A3aTeIbHO
3aMeleHHONH KapOOHOBOW KHCIOTBHI U NOCHEAYIOIIETO TMPOBEAEHUS KIJIIYEBOrO
aMHUJHOTO CO4YeTaHus C 3aMelmeHHbIM 1,2 4-tuaauazonoMm. Crnenys 3TOMy METONY
(Cxema 4), cnoxnsiii 3¢pup (VI) oOpabaTbiBatOT MeTaIIOOPTaHUYECKUM PEareHTOM
(mampumep, 1-PrMgCIl-LiCl) B mnpucytctBuM mnoaxoxasumeid mobaBku (Hampumep,
BF;.0OEt;) u mopxopnsimero pactsoputens (Hampumep, TT'®@ = terparuapodypaHn) ¢
nonydyenueMm 3amemeHnHoro sdupa (VII) (cm. J. Am. Chem. Soc., 2013, 135,
4958—-4961). I'mpponus cnoxHoro 3¢upa (VII) noaxonsmum ocHOBaHUEM (Hampumep,
TUAPOKCHIOM HaTpusi) 3aTeM aaet kapOornosyto kuciory (VIII), koTopyro moaseprarT
B3aumoneiicteuo ¢ 1,2,4-tmaguazonom (II) ¢ ucnonp3oBaHMEM paHee ONMHCAHHBIX
MeTonoB (cxeMbl 1, 2 u 3) ¢ monyueHueM 1eNeBbix 1,2,4-THaaqua3oNuTHUKOTHHAMUIOB
o6meit hopmyast (I). Ha cxeme 4 Hmke R®, R* 1 R’ uMeroT 3HaueHHs, ONpeaeieHHbIe
Boime. CuHTE3 wu3ompomnuizaMemeHHoNH kapOoHoBoit kucnorsl (VIII) mokaszaH B

Ka4ue€CTBE NIpuUMeEpa, a HE OrpaHUYCHUA.

oxcammmxnopun, IM®A R R
rR* CH,Cl,, MeOH r* Bomn. NaOH, MeOH R
| > > | - | N
/O N /O N HO _N
(o) R5 (o R5 o 5
(VD (Vi (Vi)
Cxema 4.

Hwxke mnpuBeneHsl wu3OpaHHbIE NOAPOOHBIE NPUMEpPbl CHHTE3a COEIHMHEHUH
obmeit ¢opmyner (I) B coorBercTBUM ¢ wu3oOpereHHEeM. YTNOMSHYTbIE HOMepa
NPUMEPOB COOTBETCTBYIOT CXeMe HyMepauuu Ha cxemax 1 - 3 u B Tabnune 1. /laHHBIE
'H SIMP CIEKTPOCKOIUHU, IPEACTABIECHHBIE JJIsI XUMUYECKUX IPUMEPOB, ONUCAHHBIX B
NOCHENYIIHX pa3aenax, Obutn monydeHbl Ha nmpubopax Bruker mpu 600 MI'n, 400
MI'm unu 300 MI'm ¢ wucnonb3oBanueM CDCl; wunm de-ZIMCO B KauecTBe
pactBopuTenss ¢ Terpamerwicuianom (60 = 0.00 wacT. Ha MJH.) B KadecTBe
BHYTpEHHEro craHzaprta. llepedncieHHbIE CHUTHAJIBl HUMEIOT 3HAUYEHUs, YKa3aHHbBIC
HIKe: br = mupokuii, s = cunrier, d = nybner, t = Tpuriet, dd = nybner nyOneros,
ddd = nybner nybnera ny6iaeToB, m = MyJbTHIUIET, ( = KBAPTET, U = KBUHTET, Sext =

cekcreT, sept = cenrteT, dq = nyOser kBapTeToB, dt = nyOyieT TPUILIETOB.
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IIpumepsl cuHTE3A:

Ne I-007: 2,4-buc(audropmermn)-N-(1,2,4-Tuaguazon-5-uia)nupunmut-3-

kapbokcamMuyg

K mnepememuBaemoit cmecu 2,4-6uc(nudropMeriun)nupuaul-3-kapOOHOBOH
kuciaotel (150 mr, 0,672 mmonb, 1,0 3kB.), ruapoxyuopuna 1,2 4-Tuaaua3on-S-amuHa
(102 mr, 0,739 mmonb, 1,1 5kB.) u 3A monexynapubix cur B MeCN (10 ma) nmpu KT
nobasnsn 1-merun-1H-umunazon (0,257 ma, 3.23 mmonp, 4,8 3kB.). IlonyueHHyIO
cmech nepememnBanu npu KT B Teuenme 20 MuH., noOamisnu TuoHmixjopun (78
Mk, 1,08 mmonb, 1,6 3kB.) U peakUHMOHHYK cMech mnepememuBanu mnpu 70 °C B
teueHue 8 9. PeakuumonHyr cmech paszOasisnu  cmechto Boael u CH,Cl,.
Opranuueckyro a3y OTAENSAIN C UCIOJb30BAHUEM KapTPHUKA I pasaeneHus ¢as3 u
3aTéM KOHLEHTPUPOBAJHM IMpPU TMOHMKEHHOM paBieHuu. IlonmydeHHBINI oOCTaTOK
ouninanu Qusm-xpomartorpadpueil Ha KOJOHKE C CUIIUKAreleM, 3JII0UPYS MOCPEICTBOM
n-rentan/EtOAc (90:10 — 0:100), yto6e!r monyuuts 1-007 (24 mr, Beixox 11 %).

Ne I-009: N-(3-Xnop-1,2,4-Tuaguazon-5-ui)-2-prop-4-

(TpudTOopMeTHI)TUPUANH-3-KapOOKCaAMU

ZT

S
N’\ e
>/N o)
Cl
K nepememmnBaemoit cmecu 2-prop-4-(TpudTopMeTHI)NUPUIUH-3-KapOOHOBOH
kuciaotel (68,5 mr, 0,328 mmounsb, 1,0 3kB.), 3-xmop-1,2,4-Tuaguazon-S-amuna (48,8
mr, 0,360 mmonb, 1,1 5kB.) u 3A momexynspubix cur B MeCN (2 mn) mpu KT
nobGapisinu 1-merwn-1H-umunazon (0,125 mn, 1,57 mmons, 4,8 3kB.). [lonydeHHyHO
cMech mepememnBaiu B TeueHue 10 muH., nobasisiiu TuoHuaxjgopun (38 mxkmu, 0,524

MMOJb, 1,6 3KkB.) U peakuoHHYI cMmech nepememnBanu npu KT B Teuenme 24 u.
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PeakunoHHyo cmech pas0aBisiid BOAOW (5 MJ) M SKCTpPAarupoBalil MOCPEACTBOM
CH,Cl, (5 mn). OpraHudeckudl SKCTPAKT KOHLEHTPUPOBANIHM IOJ CHHUXKEHHBIM
JaBJIEHHEM W TOJYUYEeHHBIH OCTATOK ovHumanu (usm-xpomatorpadueil Ha KOJOHKE C
cunukareneMm, snwoupys nocpencrsom #s-rentaH/EtOAc (100:0 — 0:100), 4ToOBI
nonyuuthb 1-009 (44 mr, Beixox 41 %) B Buae TBepAOro BeuecTsa 0EJI0ro LBeTa.

Ne I-016: 2-®Top-N-(3-meTokcu-1,2,4-tuannaszon-S-uin)-4-(TpudropmeTn)

NUPUANH-3-KapOOKcaMug

K nepememmnBaemoii cmecu 2-prop-4-(TpudTopMeTHi)nupuanH-3-KapOOHOBOH
kucjaotsl (200 mr, 0,956 mmonsb, 1,0 3kB.), 3-meTtokcu-1,2 4-tuanuazon-S-amunra (138
mr, 1,05 mmonb, 1,1 3kB.) u 3A wmonexynapueix cutr B MeCN (4 ma) npu KT
nobasnsnu 1-metun-1H-umunazon (366 mxn, 4,59 mmons, 4,8 5kB.). IlonyueHHyro
cmech nepememusanu npu KT B Teuenune 20 muH., nodaBnsanu tuoHuinxigopun (112
MKJ, 1,53 mmonb, 1,6 5kB.) u peakunoHHy cMmech nepememusanu npu KT B Teuenue
48 u. PeakIIMOHHYIO CMeCh pa30aBJIsiin CMEChIO BOJbI U SKCTPArupOBaIU MOCPEACTBOM
CH,Cl,. Opranudeckuii 3kcTpakT cymunu Haj O0e3BogHbiM Nap;SO4, GunbTpoBamu u
KOHLIEHTPUPOBAJIN TOJA CHHXXEHHBIM paBieHueM. IlonydeHHBIH OCTaTOK cHadala
ouninanu Gusm-xpomartorpadueil Ha KOJOHKE C CUIIUKAresieM, SJII0UPYs MOCPEICTBOM
n-rentad/EtOAc (100:0 — 0:100) ¢ mnocneayromei AOMOJTHUTENbHONH OYUCTKOH
obpamenHo-(pazoBoit xpomartorpaduei, snroupys nocpeactsoMm Boabl/MeCN, uToObI
nonyuuts [-016 (65 mr, Beixon 21 %).

Ne 1-020: 2,6-Auxnop-4-metun-N-(1,2,4-Tnagna3on-5-uin)nupuanH-3-

kapbokcamMug

Cl

K nepememmuBaemoli cmecu  2,6-muxiop-4-MeTHiI-nupuanH-3-KapOOHOBOH

kuciaotsl (150 mr, 0,728 mmonb, 1,0 3kxB.), ruapoxmnopuna 1,2,4-tuanuason-S-amuHa
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(110 mr, 0,801 mmonb, 1.1 5kB.) u 3A monekynspubix cut B MeCN (3 ma) mpu KT
nobasnsanu 1-metun-1H-umunazon (279 mxa, 3.50 mmons, 4.8 5kB.). IlonyueHHyro
cmech nepememuBanu npu KT B Teuenue 20 muH., nobasisiau tuoHUiIxjgopun (85
mky, 1,17 mmonb, 1,6 5KkB.) M peakUUMOHHYIO cMmech nepememuBanu npu 80 °C B
TeueHue 4 nHel. PeakunoHHyw cmech pasbasisiu co cmecbto Boma u CH,Cl,.
Opranndeckyro a3y OTAENSIIN C UCMOJIb30BAHUEM KapTPHJKA IS pasaeneHus ¢pas u
3aTeM KOHLEHTPUPOBAJHM TMPU TMOHMKEHHOM JAaBjieHuU. [lonydeHHBII OCTaTOK
ouninanu Gusm-xpomaTorpadueil Ha KOJOHKE ¢ CUIIUKAreJeM, 3JII0OUPYs MTOCPEACTBOM
n-rentad/EtOAc (100:0 — 0:100), utoOsl monyuuts [-020 (48 mr, BeIxOa 23 %).

Ne 1-022: 2-Bpom-4-metun-N-(1,2,4-Tuagna3on-5-un)nupuanH-3-kapOokcamMmua

Br N
AN

K nmepememmnBaemoii cmecu 2-OpoM-4-MeTUI-MUPUAUH-3-KapOOHOBOW KHUCIIOTHI
(150 wr, 0,694 mmounb, 1,0 3kB.), ruapoxygopuaa 1,2 ,4-ruannazon-S-amuna (105 wr,
0,764 mmonb, 1,1 5kB.) u 3A monexynspueix cut B MeCN (3 mn) npu KT no6asnsnu
I-metun-1H-umungazon (266 wmkn, 3,33 wmwmonb, 4,8 5kB.). [lonydeHHyr0 cMmech
nepememnBanu npu KT B reuenue 20 muH., nobasnanu tuoHunxiaopun (81 mxu, 1,11
MMOJb, 1,6 5KB.), U peakLUOHHYIO cMech nepememnBanu npu 80 °C B TeueHue 8§ u.
Peakuuonnywo cmech pasbasnsiu co cMmecbio Boabsl u CH,Cl,. Opranuueckyrwo ¢asy
OTHENSIIA C HUCHOJb30BAHMEM KapTpuaka JJs pasfaeneHus (a3, ©u  3aTeM
KOHIIEHTPUPOBAJIN NPU MOHMKEHHOM JaBieHuH. [lonydeHHBIH OCTATOK OYHINAIH
bmm-xpomatorpadgueli Ha KOJOHKE C CHJMKArejieMm, OJJIIOHUPYS TMOCPEACTBOM H-
rentad/EtOAc (100:0 — 50:50), utoOsI monyuuts [-022 (45 mr, Beixoa 21 %).

Ne VIla: Metun 2-xy10p-4-U30NpONUI-MAPUANH-3-KapOOKCUIaT

0O

\O Z

NS

Cl N

K nmepememuBaeMoMy pacTBOpY MeTHI-2-xJopHUKOTHUHATA (344 mr, 2,00 MMOJb,
1,0 5xB.) B TT'® mpu 0 °C mox aproHom no kamiasMm poOasnsnu BF3 OEt; (0,27 wmu,

2,20 mmomnb, 1,1 skB.). [lonydyeHHBINH pacTBOp MepeMeLINBaId B TeUeHUe 15 MUH. mpH
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0 °C u 3aTeM AOMOJHUTENbHO oxjaxkaanu no -46 °C. Ilo xamisiMm go0aBisiiu pacTBOP
1-PrMgCI-LiCI (1,85 wmu, 2,40 mmonb, 1,2 3kB., 1,3 M B TT'®,) u peakiUOHHYIO CMeCh
nepememnBanu npu -46 °C B teuenue eure 30 mun. Jlobasnsinu xjpopanua (986 wr,
4,00 mmounb, 2,0 5kB.) npu -46 °C u nonyueHHON cmecu naBanu Harperbes 10 KT u
nepeMelnBaid B TeueHue 2 4. PeakUMOHHYIO CMeCh racuUJM Hac. BOJH. PacTBOPOM
NH; (5 mu), $unbTpoBaiu uepe3 TOHKYIO MOAYLIKY LEJUTa, TPOMBIBAsI MOCPEACTBOM
Et,O (5 mu). @a3wl pasnensnu U BOOH. ¢a3y dkcTparuposanu nocpenctsom Et,O (3 x
5 m). OObenMHEHHBIE OPTAaHUYECKHE SKCTPAKTHI CyIIMIN Haa 0e3BOAHbIM NaySOy,
(¢uIbTPOBANM W KOHIEHTPHUPOBAJIU TOJ CHUKEHHBIM JnaBjeHHeM. IlomydeHHBIH
OCTaTOK ouHmaiu (Qusm-xpoMarorpadueil Ha KOJOHKE C CHIJIMKAreJeM, 3IIOHpPYs
nocpeactsom x-rentad/EtOAc (100:0 — 70:30), utoObl monyuuts VIla (228 wr,
53 %) B BHxe GuenHO-po3oBoro macia. 'H SIMP (400 MI'n, CDCls): 8y 8.36 (d, J =
4.0Tn, 1H), 720 (d, J=4.0 'y, 1H), 3.97 (s, 3H), 2.92-2.88 (m, 1H), 1.26 (d, /= 8.0
I'n, 6H).

Ne VIlla: 2-Xnop-4-u3onponui-nupuant-3-kapOboHoBast KUCIOTa
0

HO =

D
Cl N

K nmepememmuBaemomy pactBopy coenuHenus VIla (228 wmr, 1,06 mmons, 1,0
5kB.) B MeOH (5 mun) npu KT goGasnsinu NaOH (3,56 ma, 21,3 mmons, 20 3kB., 6 M
BoaH. pactBop). [lonydyennyro cmech mnepememuBanu npu 50 °C B TedyeHue 2 u.
Peakunonnoit cmecu nasanu ocTbiTh 10 KT u MeOH ypananum non CHUXKEHHBIM
nasyieHueM. [lonydyeHHYIO BOAHYIO a3y MOAKHUCISAIN U SKCTPArupOBaIH MOCPEICTBOM
EtOAc (5 x 10 wmn). OObennHEHHbIE OpPTAaHUYECKHE OKCTPAKTHl CYLIUJIHU HaM
6e3BogHbIM Na,SOy4, puapTpOBaiu U KOHUEHTPUPOBAJIHU MO CHHUKEHHBIM JaBICHHEM,
y10o0BI monyyuth VIlla (208 mr, 97 %) B Buae 061eaHO-PO30BOrO TBEPAOrO BEIIECTBA.
'H SAMP (400 MI', CDCl3): 8y 8.46 (d, J = 4.0 T, 1H), 7.29 (d, J = 4.0 ', 1H),
3.13-3.10 (m, 1H), 1.32 (d, J= 8.0 I';, 6H).
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Ne 1-026: 2-Xnop-4-uzonponuin-N-(1,2,4-tuagnazon-5-mn)nupunus-3-

kapbokcamuyg

K nepememmuBaemoii cycnensum coenunenus VIIla (120 mr, 0,60 mmons, 1,0
5kB.) u 1,2,4-tmaguazon-S-amuH ruapoxygopuna (91 wmr, 0,66 mmonb, 1,1 5kB.) B
MeCN (2 mn) npu KT nobasnsiiu 1-metun-1H-umunazon (0,23 miu, 2,88 mmouns, 4,8
5kB.). llomy4yeHHyr cMech mnepememuBaiu B TedeHue 10 wMuH., ng00aBiIsIIN
truoHuxyopua (70 mxi, 0,96 mmonb, 1,6 3KB.) U PEAKIIMOHHYIO CMECh HAarpeBalid N0
80°C B Teuenue 36 u. PeakuuoHHyw cmech pasbapisnu Bomou (5 wmi),
skctparupoBanu  nocpeactsom CH,Cl, (5 wmn), u opraHumdeckuid 3SKCTPAKT
KOHI[EHTPUPOBAJIM TOA CHH)XEHHBIM JaaBjieHueM. [loNydyeHHBIH OCTAaTOK OYHINAJIH
bmsm-xpomatorpadpueli Ha KOJOHKE C CHIHMKAresieM, JIIOUPYs NOCPEACTBOM H-
rentad/EtOAc (100:0 — 50:50), utoOrl monyuutsh 1-026 (59 mr, 34 % BbIXOX) B BUIE
TBEPAOTO BelecTBa O€JI0ro nBera.

ITo aHasoruu ¢ mpuMepamu MOJIyUYeHHUs], IPUBEACHHBIMH BbIIIE U HU3JI0KEHHBIMH
B COOTBETCTBYIOLIEM MECTE, U C y4eTOM OOLIuX JeTajied MOJy4YeHHs 3aMeLIeHHBIX
1,2,4-Tuagua3oNuaIHUKOTUHAMUAOB NOJYYaOT YKa3aHHbIE HUXKE COCIUHEHUs.

Tabnuua 1: IIpumMepbl NpeANOUTUTENBHBIX COenHEeHNN obmeit popmyunsl (1)

Ip. N [R' R’ R’ R* R’ W
1-001 [H CF; H H H o)
1-002 [H CF; H H F o)
1-003 [H Me H H Cl o)
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p. e [R] R’ R’ R* R’ W
1-004 [H Et H H Cl o)
[-005 H CF; H H LUKJIOMPOMHUII O
1-006 |H CF,H H Cl H o)
1-007 |H CF,H H H CF,H o)
1-008  |Me CF3 H H F o)
1-009 [CI CF; H H F o)
1-010 |H CF3 H H OMe 0
1-011 [H Me H H H 0
1012  |Me CF3 H H H 0
1-013 |CF; CF; H H H 0
1-014 [Br CF3 H H H o)
1-015 |Cl CF; H H H 0)
1-016 |OMe CF3 H H F 0)
1-017 [SMe CF; H H F 0
1-018 |Et CF3 H H F o)
1-019 |CCl; CFs; H H F 0)
1-020 [H Me H Cl Cl 0
1-021 [H CF; H H Cl 0)
1-022 [H Me H H Br o)
1-023 [H Me H F H 0
1-024 [H CF3 H Cl H o)
1-025 [H i-Pr H H F o)
1-026 [H i-Pr H H Cl o)
1-027 |H i-Pr H H OMe o)

CrekTpockonuyeckue JaHHble H30PaHHBIX MIPUMEPOB TAOIHIL:

CrnekTpocKkOnmU4YecKnue HaHHblE, MEpPEeYUCIEeHHbIe HUXKe MJs BBIOPAHHBIX
MPUMEPOB TAOJHUI, OLEHUBAJIU C MOMOIIBI TPAAULHUOHHON HWHTEPIpETALUU 'H-SIMP
UM ¢ TOMOULIBK METOAOB CIucka Nukos SAMP.

a) TpaguUMOHHASI HHTEPIPETALS "H-AMP

Ne 1-023: "H-SIMP (400 MTI'i, CDCl3): &y 12.85 (br. s, 1H), 8.67-8.54 (m, 1H),
7.98-7.94 (m, 1H), 7.03-6.99 (m, 1H), 2.68 (s, 3H).

Ne 1-026: 'H-SIMP (400 MI'n, de-AMCO): 8y 13.82 (br. s, 1H), 8.59 (s, 1H),
8.53-8.49 (m, 1H), 7.62-7.59 (s, 1H), 2.82-2.72 (m, 1H), 1.21 (d, J = 8.0 I';, 6H).

6) Meton cnucka nukos AMP

Mauusie 'H-SIMP BBIOPAHHBIX NPUMEPOB 3aMHMCAHBl B BUNIE CIHCKOB MHUKOB 'H-
SAMP. Jlns xaxaoro mnuKa CHUrHaja YKa3aHO 3Ha4deHWe O B 4YacT. Ha MIH. U
MHTEHCUBHOCTb CHUTHaja B KPYribIx ckoOkax. Mexay napamMu «3HauyeHue O —

HUHTCHCHUBHOCTDL CUTHAJIa B KAYCCTBC paSHeHHTeHeﬁ HUCHOJIB3YIOT TOYKH C 3aISITOM .
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Takum 0O6pa3oM, CIUCOK MUKOB MpuUMepa uMeeT Gopmy:

d1 (MHTEHCUBHOCTB1), &, (MHTEHCUBHOCTD?);... ... .. ; Oi (MHTEHCUBHOCTb;);. .. ... ; On
(MHTEHCUBHOCTB,)

NHTEHCUBHOCTh PE3KUX CUTHAJIOB KOpPpPENUPYEeT C BBICOTOH CHUCHAJIOB B
neyaTHoM npumepe cnekrpa AMP B cM u noka3biBaeT peajbHbIE COOTHOLIECHMUS
MHTEHCUBHOCTEN CUTHaJoB. M3 MUPOKUX CHUTHAJIOB MOXHO IIOKa3aTb HECKOJBKO
MUKOB UJIU CepeAUHYy CUTHAjla U UX OTHOCUTEJbHYK MHTEHCUBHOCTb IO CPABHEHUIO C
HanboJiee HHTEHCUBHBIM CHUT'HAJIOM B CIIEKTpE.

Jlns  kanubGpOBKM  XMMHYECKOrO  CHBHIa  CINEKTPOB 'H  HCIONB3YIOT
TETPaMETHJICUJIAH W/UJIM XUMUYECKHI CIBUT UCIIOJIB3YEMOTO PAaCTBOPHUTENSI, OCOOEHHO
B ciaydae crektpos, usMmepeHHeix B JIMCO. Ilostomy B cnuckax mukoB AMP nux
TETPAMETHJICUIIAHA MOXET BCTPEUYATHCS, HO HE 0053aTENBHO.

Crmckn nukos 'H-SIMP aHamormdHel KiaccHueckuM ormedatkam 'H-SIMP u
NMO3TOMY OOBIYHO COAEPIKAT BCE NMUKU, KOTOPbIE IMEPEUYUCICHBl NPH KJIACCHUYECKOU
unrepnperauuu AMP.

Kpome TOro, OHM MOTYT JEMOHCTPHPOBATh KaK KIACCHYECKHe OTmedaTkn 'H-
AMP curnanoB pacTBOPUTENEH, CTEPEOU3OMEPHI LEJIEBbIX COEAUHEHHH, KOTOpPBIE
TaKXe SIBIAIOTCS 00BEKTOM M300peTeHUs, U/ WM MUKU NIpUMeceit.

UToOBbl mMOKa3aTh CHTHAJIBI COCNMHEHUN B JeJbTa-AHaNa3OHe pPacTBOPUTENEH
W/MNYM  BOXBI, B HAIIUX CIIMCKAX ITMKOB '"H-SIMP noka3aubl OObIYHBIE MHKH
pactBoputenei, Hanpumep nuku JJMCO B de-IMCO u nmuk BOABI, KOTOpbIe OOBIUHO
UMEIOT B CPEIHEM BBICOKYIO MHTEHCHUBHOCTb.

[Muku cTepeou3OMepoOB IEJEBBIX COCNMHEHUN W/WIN MUKW mpuMeceil OOBIUHO
UMEIOT B CpefHeM 0ojiee HU3KYI0 MHTEHCHBHOCTb, Y€M NHUKH LEJIEBBIX COCIMHEHHI
(Hanpumep, ¢ uucroton > 90 %).

Takme crepeom3soMepbl W/UIAM TPUMECH MOTYT OBITh TUNHUYHBIMH  JJIS
KOHKpPETHOro mnpornecca nojaydeHus. [Io3ToMy uX NHUKH MOTyT NMOMOYb pPaclo3HaTh
BOCIIPOM3BEIAEHUE HAIIETO MpPOIecca IMPUTOTOBJIEHUS IO «MOOOYHBIM MPOIYKTAM-
OTIeYyaTKaM NajbLeBy.

DKcnepT, KOTOPBIM pacCUUTHIBAET MHUKU LEJNEBbIX COEAUHEHUIl C IOMOIIBIO
n3BecTHbIXx MeTonoB (MestreC, ACD wMonenupoBaHHMe, a TakXe C SMIHPHUYECKH
OLIEHEHHbIMU OKHMJA€MBIMH 3HAYEHHSIMH), MOXET IpPU HEOOXOOMMOCTHU BBIAEIUTH

IMIHUKHW OEJICBBIX COCHHHGHHﬁ, npu HGO6XOI[I/IMOCTI/I HUCIOJIB3YsA AOMOJHUTCIBbHbBIC
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(GuAbTPpbl HHTEHCUBHOCTH. Takoe BbineNeHHe OyAeT aHaJOTHYHO BbIACICHUIO
. 1
COOTBETCTBYHINUX MUKOB MPHU KjIacCU4eCcKkon unrepnperaunu H-AMP.
bonee moapobuyro uHpopmaumro o0 onucanuu naHHeix SIMP co cnuckamwu
NUKOB MOXHO HaWtu B myOsukanuu «Citation of NMR Peaklist Data within Patent
Applications» HOMepa 0Oa3bl JAaHHBIX PAaCKpBITHS HHPOpPMALUU 00 HCCIETOBAHHIX

564025.

1-001: "H-SIMP (400.0 MT'ni, CDCl3):

5= 9.1125 (6.5); 9.0995 (7.7); 9.0924 (13.6); 7.8074 (8.5); 7.7946 (8.4); 7.5987 (16.0);
7.5197 (0.8); 7.2608 (145.5); 6.9968 (0.8); 3.4862 (0.7); 2.0044 (3.1); 1.5923 (0.5);
0.0080 (1.8); -0.0002 (61.2); -0.0085 (2.3)

1-002: TH-SIMP (400.6 MTI'L, dg-AMCO):

6= 14.0617 (1.4); 8.7868 (3.2); 8.7737 (3.3); 8.6267 (16.0); 8.0277 (3.8); 8.0146 (3.7);
3.3275 (3.6); 2.6716 (0.6); 2.5253 (1.4); 2.5207 (1.9); 2.5119 (28.1); 2.5074 (63.2);
2.5027 (89.7); 2.4982 (63.2); 2.4936 (29.1); 2.3298 (0.5); 1.9897 (0.7); 0.0080 (2.0); -
0.0002 (81.8); -0.0053 (1.4); -0.0061 (1.1); -0.0070 (1.0); -0.0085 (2.6); -0.0109 (0.5)

1-003: TH-SIMP (400.0 MT'ui, CDCl3):

6= 13.1341 (0.8); 8.5005 (3.6); 8.4878 (3.8); 7.5058 (6.4); 7.2924 (2.3); 7.2908 (2.3);
7.2796 (2.3); 7.2781 (2.3); 7.2617 (18.4); 2.4202 (16.0); 1.5804 (0.6); 0.0079 (0.5); -
0.0002 (18.6); -0.0085 (0.6)

1-004: TH-SIMP (400.0 MT'u, CDCl3):

6= 12.6684 (1.3); 8.5356 (4.8); 8.5227 (5.0); 8.3807 (0.5); 7.5599 (7.2); 7.3231 (4.4);
7.3103 (4.3); 7.2607 (50.8); 3.1835 (3.0); 2.7268 (1.9); 2.7077 (5.9); 2.6887 (6.0);
2.6698 (2.0); 1.5544 (3.2); 1.2717 (7.7); 1.2528 (16.0); 1.2338 (7.7); 1.2124 (0.8); -
0.0002 (51.1); -0.0082 (2.4)

1-005: TH-SIMP (400.0 MT'u, CDCI3):

6= 12.8041 (2.9); 8.8344 (11.1); 8.8219 (11.4); 7.4425 (14.8); 7.4298 (14.6); 7.3573
(24.1); 7.2608 (118.2); 6.9968 (0.8); 5.3003 (7.5); 1.9828 (1.7); 1.9713 (3.7); 1.9631
(4.0); 1.9516 (7.9); 1.9402 (4.5); 1.9316 (4.2); 1.9202 (2.1); 1.5514 (16.0); 1.2542 (4.7);
1.2255 (3.5); 1.2147 (11.7); 1.2078 (13.3); 1.2035 (11.8); 1.1966 (12.4); 1.1876 (4.3);
1.0520 (3.7); 1.0429 (12.4); 1.0355 (10.8); 1.0230 (12.6); 1.0157 (10.4); 1.0050 (2.9);
0.0079 (5.0); -0.0002 (161.1); -0.0085 (4.6); -0.1497 (0.7)

1-006: "H-SIMP (400.6 MT'ui, CDCl3):

&= 8.9647 (10.0); 8.0809 (16.0); 7.8580 (10.5); 7.5197 (1.0); 7.5106 (3.5); 7.3749 (7.2);
7.2883 (0.5); 7.2741 (0.6); 7.2612 (160.4); 7.2387 (3.6); 7.2328 (1.1); 6.9976 (0.9);
5.3006 (0.5); 4.1563 (1.1); 1.2551 (0.8); 0.0080 (2.8); -0.0002 (103.6); -0.0085 (3.1); -
0.0286 (0.6)

1-007: TH-SIMP (400.0 MT'ui, CDCl3):
5= 8.1268 (16.0); 7.2683 (0.7); 7.2638 (1.4); 7.2592 (2.0); 7.2547 (1.4); 7.2502 (0.6)

1-008: TH-SIMP (400.6 MTI', dg-ZIMCO):

5= 13.8943 (8.3); 8.7747 (13.0); 8.7627 (12.7); 8.0171 (16.0); 8.0040 (15.9); 3.3190
(583.2); 2.6792 (7.7); 2.6746 (15.9); 2.6699 (21.9); 2.6654 (16.2); 2.5463 (12.1); 2.5412
(12.2); 2.5237 (57.8); 2.5190 (80.9); 2.5103 (1110.2); 2.5057 (2566.2); 2.5012 (3438.6);
2.4966 (2394.3); 2.4920 (1069.8); 2.3375 (5.5); 2.3329 (13.0); 2.3282 (19.3); 2.3237
(13.1); 0.1458 (12.9); 0.0403 (4.3); 0.0372 (2.9); 0.0341 (4.6); 0.0277 (4.1); 0.0229
(2.9); 0.0221 (3.2); 0.0174 (3.4); 0.0166 (3.8); 0.0158 (3.8); 0.0126 (4.4); 0.0118 (7.2);
0.0110 (9.8); 0.0079 (114.9); 0.0063 (23.9); 0.0054 (28.0); 0.0046 (39.5); -0.0002
(4097.1); -0.0043 (92.6); -0.0052 (71.5); -0.0060 (61.1); -0.0069 (59.7); -0.0085 (123.3);
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-0.0107 (20.7); -0.0115 (17.4); -0.0124 (15.2); -0.0132 (15.8); -0.0139 (14.1); -0.0147
(10.8); -0.0155 (9.8); -0.0163 (7.7); -0.0171 (7.3); -0.0179 (7.2); -0.0187 (6.3); -0.0195
(5.6); -0.0203 (5.6); -0.0211 (4.9); -0.0219 (3.1); -0.0244 (8.3); -0.0250 (7.9); -0.0259
(7.3); -0.0289 (6.9); -0.0322 (9.0); -0.0361 (2.8); -0.0386 (4.3); -0.1493 (13.3)

1-009: "H-SIMP (400.6 MI', dg-AMCO):

8= 8.8007 (12.8); 8.7877 (13.3); 8.0403 (16.0); 8.0272 (15.5); 3.3692 (6.5); 2.6799 (1.4);
2.6752 (3.4); 2.6706 (5.0); 2.6659 (3.4); 2.6613 (1.4); 2.5465 (0.8); 2.5414 (0.9); 2.5367
(0.7); 2.5244 (10.6); 2.5197 (15.0); 2.5109 (263.6); 2.5064 (585.7); 2.5018 (829.3);
2.4972 (569.3); 2.4926 (249.2); 2.4593 (0.6); 2.3381 (1.6); 2.3335 (3.6); 2.3288 (5.1);
2.3242 (3.6); 2.3195 (1.7); 1.9889 (1.6); 1.2350 (1.3); 1.1749 (0.8); 0.8584 (1.8); 0.8406
(0.5); 0.1456 (2.3); 0.0391 (0.6); 0.0320 (0.9); 0.0280 (0.8); 0.0080 (21.3); -0.0002
(997.7); -0.0052 (10.4); -0.0060 (8.6); -0.0068 (7.4); -0.0085 (28.8); -0.0116 (3.5);
0.0125 (3.3); -0.0132 (3.2); -0.0140 (3.0); -0.0148 (2.7); -0.0156 (2.5); -0.0164 (2.2); -
0.0171 (1.9); -0.0180 (1.6); -0.0196 (1.8); -0.0219 (1.8); -0.0244 (2.3); -0.0268 (3.0); -
0.0292 (1.1); -0.0315 (1.3); -0.0332 (0.8); -0.0346 (0.9); -0.0362 (1.1); -0.0385 (1.9); -
0.0402 (0.6); -0.0410 (0.6); -0.0489 (0.6); -0.0505 (0.5); -0.0537 (0.7); -0.0553 (0.5); -
0.0569 (0.5); -0.0601 (0.5); -0.0632 (0.5); -0.0695 (0.5); -0.0719 (0.6); -0.1495 (2.6)

1-010: TH-SIMP (400.6 MTI'L, dg-AMCO):

5= 13.7081 (0.7); 8.6394 (1.1); 8.6377 (1.2); 8.6259 (1.2); 8.6243 (1.1); 8.5716 (4.6);
7.5300 (1.8); 7.5165 (1.7); 3.9722 (16.0); 3.3271 (146.0); 2.5247 (0.7); 2.5201 (1.0);
2.5113 (15.9); 2.5068 (35.0); 2.5022 (49.0); 2.4976 (33.6); 2.4930 (14.6); 0.0079 (0.9); -
0.0002 (33.9); -0.0028 (1.1); -0.0085 (0.9)

1-011: TH-SIMP (400.6 MTI'L, dg-IMCO):

&= 13.5852 (1.6); 8.8209 (7.6); 8.6176 (5.8); 8.6050 (5.9); 8.5654 (16.0); 7.4332 (2.7);
7.4315 (4.0); 7.4298 (2.5); 7.4206 (2.6); 7.4189 (3.9); 7.4172 (2.4); 3.3248 (69.0);
2.5418 (0.5); 2.5250 (1.2); 2.5203 (1.6); 2.5116 (20.4); 2.5070 (44.0); 2.5024 (61.4);
2.4978 (41.7); 2.4932 (17.8); 2.4661 (22.8); 1.2588 (0.6); 0.0080 (1.2); 0.0039 (0.6); -
0.0002 (44.4); -0.0085 (1.2)

1-012: "H-SIMP (400.6 MI', dg-AMCO):

8= 13.7451 (4.1); 9.1394 (16.0); 9.0708 (8.7); 9.0580 (8.4); 7.9830 (9.3); 7.9701 (8.6);
5.7574 (11.1); 3.4252 (6.9); 3.3233 (14.2); 2.6716 (1.0); 2.5041 (162.5); 2.3300 (0.9);
2.2107 (0.5); 1.9099 (0.5); 1.2353 (0.6); -0.0002 (33.1)

1-013: TH-SIMP (400.6 MTI'y, dg-IMCO):

6= 9.1997 (16.0); 9.1088 (7.2); 9.1072 (7.5); 9.0959 (7.5); 9.0943 (7.5); 8.0212 (8.8);
8.0082 (8.6); 4.0388 (0.6); 4.0211 (0.6); 3.3808 (0.9); 2.6763 (0.7); 2.6717 (1.0); 2.6671
(0.7); 2.5255 (2.4); 2.5208 (3.4); 2.5120 (54.2); 2.5075 (118.0); 2.5029 (165.1); 2.4983
(112.6); 2.4937 (49.3); 2.3346 (0.7); 2.3299 (1.0); 2.3253 (0.7); 1.9896 (3.1); 1.2352
(1.5); 1.1932 (1.0); 1.1755 (1.9); 1.1577 (0.9); 0.8583 (1.0); 0.1458 (0.6); 0.0128 (0.5);
0.0120 (0.6); 0.0112 (0.8); 0.0104 (0.8); 0.0096 (1.0); 0.0080 (5.8); 0.0065 (1.8); 0.0057
(2.0); 0.0048 (2.3); 0.0040 (3.1); -0.0002 (189.9); -0.0049 (1.4); -0.0058 (1.1); -0.0066
(0.9); -0.0085 (4.7); -0.1492 (0.5)

1-014: TH-SIMP (400.6 MTI'L, dg-IMCO):

5= 14.2768 (0.5); 9.1764 (16.0); 9.0957 (7.6); 9.0943 (7.3); 9.0828 (7.8); 9.0814 (7.4);
8.0069 (8.9); 7.9939 (8.6); 4.0381 (0.9); 4.0204 (0.8); 3.3509 (5.2); 2.6752 (1.3); 2.6706
(1.8); 2.6660 (1.3); 2.6615 (0.5); 2.5244 (4.4); 2.5197 (6.6); 2.5110 (100.9); 2.5064
(217.3); 2.5019 (300.7); 2.4973 (205.6); 2.4927 (90.1); 2.4790 (1.5); 2.4741 (1.5);
2.4697 (1.4); 2.3380 (0.6); 2.3335 (1.4); 2.3289 (1.9); 2.3243 (1.3); 1.9890 (3.9); 1.9089
(1.3); 1.2357 (2.4); 1.1926 (1.3); 1.1748 (2.4); 1.1570 (1.1); 0.8753 (0.8); 0.8583 (3.1);
0.8406 (1.1); 0.1457 (0.8); 0.0102 (0.9); 0.0080 (7.8); 0.0064 (1.9); 0.0055 (2.1); 0.0046
(2.8); -0.0002 (275.0); -0.0051 (4.1); -0.0059 (3.3); -0.0068 (3.0); -0.0085 (8.0); -0.0107
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(1.3); -0.0115 (1.1); -0.0123 (1.0); -0.0131 (0.8); -0.0139 (0.7); -0.0147 (0.6); -0.0155
(0.6); -0.0163 (0.5); -0.0279 (1.0); -0.0338 (0.6); -0.1494 (0.9)

1-015: TH-SIMP (400.6 MT'1t, dg-JIMCO):

6= 9.1800 (16.0); 9.1613 (0.7); 9.1504 (1.2); 9.0982 (7.2); 9.0966 (7.4); 9.0853 (7.6);
9.0838 (7.4); 8.0091 (8.8); 7.9961 (8.6); 5.7572 (8.6); 3.3449 (4.6); 2.6755 (1.0); 2.6709
(1.4); 2.6663 (1.0); 2.5416 (1.0); 2.5248 (2.1); 2.5201 (3.7); 2.5113 (77.7); 2.5067
(171.0); 2.5021 (239.5); 2.4976 (164.7); 2.4930 (73.0); 2.4804 (2.5); 2.4756 (2.0);
2.3338 (1.0); 2.3292 (1.5); 2.3246 (1.0); 1.2587 (0.8); 1.2349 (2.9); 0.1458 (0.8); 0.0080
(6.6); -0.0002 (263.9); -0.0085 (7.7); -0.0141 (0.7); -0.0270 (1.1); -0.1495 (0.8)

1-016: "H-SIMP (400.6 MT'1i, CDCl3):
5= 8.6407 (1.5); 8.6280 (1.6); 7.6460 (2.0); 7.6330 (1.9); 7.2623 (4.4); 3.7756 (1.0);
3.6356 (16.0); 1.2534 (3.6); 0.8791 (0.5); -0.0002 (5.8); -0.0007 (5.8)

1-017: "H-SIMP (400.6 MT'u, CDCl3):

5= 8.6090 (1.3); 8.5959 (1.4); 7.6263 (1.7); 7.6134 (1.7); 7.2611 (14.4); 7.2592 (8.4);
5.3004 (0.8); 5.2985 (0.5); 2.5164 (16.0); 1.6099 (1.1); 1.3037 (1.9); 1.2864 (1.9);
1.2545 (4.8); 0.1220 (2.0); 0.0078 (0.7); 0.0059 (0.5); -0.0002 (20.4); -0.0021 (12.1); -
0.0085 (0.6)

1-018: "H-SIMP (400.6 MT'ui, CDCl3):
5= 8.9825 (0.6); 7.2656 (4.2); 2.4262 (2.5); 2.4075 (7.8); 2.3889 (8.0); 2.3702 (2.7);
1.2548 (1.4); 1.2154 (8.2); 1.1968 (16.0); 1.1781 (7.7); -0.0002 (5.6); -0.0013 (5.2)

1-019: TH-SIMP (400.6 MT'u, CDCl3):

5= 9.9585 (4.3); 8.6782 (12.4); 8.6653 (12.8); 7.7031 (16.0); 7.6902 (15.9); 7.5194 (1.4);
7.2609 (269.5); 7.2333 (0.5); 6.9974 (1.6); 6.0311 (0.9); 5.3005 (13.1); 3.0999 (1.5);
2.7238 (0.6); 2.1759 (1.2); 1.9740 (0.7); 1.6005 (4.6); 1.3654 (1.8); 1.2548 (5.1); 0.8803
(0.6); 0.1457 (1.0); 0.0342 (0.6); 0.0264 (0.6); 0.0198 (0.5); 0.0150 (0.7); 0.0080 (10.0);
0.0056 (2.9); 0.0048 (2.7); -0.0002 (355.7); -0.0085 (11.1); -0.0279 (0.7); -0.0328 (0.6);
-0.1493 (1.1)

1-020: "H-SIMP (400.6 MT'1i, dg-ZIMCO):

6= 13.8154 (2.0); 8.6014 (16.0); 7.7236 (7.6); 7.7218 (8.2); 3.3214 (7.2); 2.5250 (1.0);
2.5203 (1.3); 2.5115 (19.6); 2.5069 (43.5); 2.5023 (61.0); 2.4977 (42.5); 2.4931 (18.9);
2.3232 (23.5); 2.3217 (24.7); 1.2348 (0.6); 0.0080 (1.2); -0.0002 (45.0); -0.0085 (1.2)

1-021: TH-SIMP (400.0 MT'1t, dg-JIMCO):

5= 14.0149 (1.1); 8.9274 (4.0); 8.9145 (4.3); 8.7235 (0.6); 8.7109 (0.6); 8.6243 (16.0);
8.1078 (0.6); 8.0756 (5.5); 8.0625 (5.6); 7.8772 (0.9); 7.8645 (0.8); 6.9372 (0.7); 6.9179
(0.6); 5.7568 (1.6); 3.9688 (0.6); 3.7177 (0.7); 3.4610 (1.5); 3.3297 (3.1); 3.0903 (0.7);
3.0827 (1.6); 3.0728 (1.6); 2.7859 (0.6); 2.6756 (0.7); 2.6712 (1.0); 2.6666 (0.8); 2.5414
(10.0); 2.5246 (2.4); 2.5199 (3.3); 2.5111 (59.8); 2.5066 (132.8); 2.5020 (187.1); 2.4974
(132.8); 2.4929 (60.2); 2.3337 (0.8); 2.3288 (1.2); 1.2590 (0.7); 1.2353 (2.1); 1.1445
(2.3); 1.1071 (2.4); 1.0578 (1.8); 1.0424 (1.8); 0.1460 (0.6); 0.0080 (4.4); -0.0002
(157.8); -0.0085 (4.6); -0.1497 (0.6)

1-022: TH-SIMP (400.6 MTI', dg-AMCO):

6= 13.7648 (1.0); 8.5885 (16.0); 8.4144 (6.6); 8.4018 (6.8); 8.3017 (4.5); 8.2892 (4.7);
7.9382 (3.2); 7.8440 (11.1); 7.4991 (4.2); 7.4975 (4.2), 7.4864 (4.0); 7.4848 (4.1);
7.4047 (3.0); 7.4031 (3.1); 7.3922 (2.9); 7.3905 (3.0); 5.7566 (7.3); 4.0382 (0.6); 4.0205
(0.6); 3.3216 (2.8); 2.8484 (0.8); 2.6753 (0.6); 2.6708 (0.8); 2.6662 (0.6); 2.5335 (0.6);
2.5245 (2.3); 2.5199 (3.4); 2.5111 (45.7); 2.5065 (98.9); 2.5019 (136.2); 2.4973 (94.0);
2.4928 (41.0); 2.3335 (1.0); 2.3288 (1.7); 2.3219 (20.8); 2.2951 (25.9); 1.9890 (2.4);
1.9092 (1.8); 1.2355 (0.9); 1.1925 (0.8); 1.1748 (1.5); 1.1571 (0.7); 1.1446 (0.6); 1.1068
(0.5); 0.0080 (4.4); -0.0002 (145.1); -0.0085 (4.0)

1-024: "H-SIMP (400.0 MT'y, CDCl3):
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5= 8.8829 (10.2); 7.8290 (10.6); 7.7789 (16.0); 7.2610 (21.8); 5.3001 (1.1); 0.0080 (1.1);
-0.0002 (30.7); -0.0083 (1.1)

1-025: TH-SIMP (400.6 MT'1t, dg-JIMCO):

6= 13.8242 (1.2); 8.5885 (8.8); 8.3669 (2.1); 8.3536 (2.2); 7.5493 (1.5); 7.5457 (1.5);
7.5359 (1.5); 7.5323 (1.4); 3.3203 (10.6); 2.9923 (0.8); 2.9752 (1.1); 2.9581 (0.8);
2.5252 (0.8); 2.5205 (1.0); 2.5118 (12.1); 2.5073 (26.8); 2.5026 (37.3); 2.4980 (26.0);
2.4934 (11.2); 1.2316 (16.0); 1.2145 (15.7); 0.0080 (0.7); -0.0002 (25.8); -0.0085 (0.7)

1-027: 'H-AAMP (400.6 MI', dg-AMCO):
8= 8.5345 (2.2); 8.2602 (0.7); 8.2468 (0.7); 7.1368 (0.7); 7.1231 (0.7); 3.8711 (5.5);
3.3230 (16.0); 2.5112 (3.6); 2.5066 (7.8); 2.5020 (11.1); 2.4974 (7.6); 2.4928 (3.3);
1.1874 (3.4); 1.1703 (3.3); -0.0002 (8.4)

Hacrosimee uszobOperenue, kpoMe TOro, obecrneuynBaeT MPUMEHEHHE OJHOTO HIIH
HECKOJIbKUX coenuHeHuit obmen ¢opmynsr (I), ux conedi wnm N-OKCHIOB, Kak
ONMpPEeAEeeHO BBIIIE, NPEANOYTUTENHPHO B OJHOM H3 BapUAHTOB OCYIIECTBJIEHUS,
ONpEAEeIEHHBIX KaK NPEANOYTUTENbHbIE WJIM OCOOCHHO TMPEANOYTHUTENbHBIE, B
YaCTHOCTH, OJIHOTO WJIM HECKOJbKUX coeanHeHun ¢popmyn (I-001) - (I-027), ux couneii
win N-OKCHJIOB, B KaXIOM cllydae, Kak ONpPEAesieHO BhIlle, B KadecTBe repouumnaa
U/AIIA PEryJsiTOpa pOCTa PACTEHHH, MPEANOYTUTENBHO B MIOCEBAX IMOJE3HbIX PACTEHUN
U/UIA 1€KOPATUBHBIX PACTEHUH.

Hacrosimee wusobperenue, kpome Toro, oOecmeumBaer cmocod OoprOBI ¢
BPEIHBIMH PACTEHUSMHU /WU PETYJUPOBAHUS POCTA PACTEHMI, OTIUYAIOLUIUNCS TEM,
4T10 3¢ PEKTUBHOE KOJTUIECTBO

- OJTHOT'O WJIM HECKOJbKHX coeanHeHuH obweit ¢popmynsl (I), ux conedd wnm
N-okcHa0B, Kak OIpeNeNeHO Bblllle, MPEANOYTUTENbHO B OJHOM U3 BapHAHTOB
OCYIECTBJICHUsI,  OMpPEAENEHHbIX KaK  MNPEANOYTHTENIbHbIE  WJIU  OCOOEHHO
NPEeANOYTUTENIbHBIE, B YACTHOCTH OJHOTO WJIM HECKOJbKUX coenuHeHuit dpopmyn (I-
001) - (I-027), ux coneil uaun N-OKCHAOB, B Ka)XKJIOM Clly4ae KaK ONpPEAeNICHO BbIIIE,
WU

- KOMITIO3UIIUU B COOTBETCTBHH C H300pETEHHEM, KaK OMNpPEAeNIeHO HHKE,
HAHOCST Ha (BpeaHbIe) pacTeHUs], CeMeHa (BPEAHBIX ) PACTCHUH, TOYBY, B KOTOPOU MUK
Ha KOTOPO# pacTyT (BpenHBIC) PACTCHHUS MU BO3JEJBIBAEMYIO TJIOMAb.

Hacrosimee nso0pereHue takxke npenjaraer crnocod 60pbObl ¢ HeXKenaTeIbHBIMU
pPacTEHUSIMH, MPEANOUTHTEIBHO B IIOCEBAX MOJIE3HBIX PACTEHUH, OTIMYAKOIUICS TEM,
9710 3¢ PEKTUBHOE KOJTUIECTBO

- OHOTO WJIM HECKOJIBKMX coequHeHui obmeid Gopmynsl (I), ux coneit unu

N-OKCI/II[OB, KakKk OomnpeacjicHO BbIIIEC, MNPECANOYTUTCIBHO B OAHOM U3 BAPUAHTOB
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OCYIIECTBJICHUSI,  ONpPEAENEeHHBIX KaK MPEANOYTHTENbHbIE HWJIU  OCOOEHHO
OPEANOYTUTENbHbIE, B YACTHOCTH OJHOTO MJIM HECKOJbKUX coenuHeHuil ¢popmyn (I-
001) - (I-027), ux coneii unu N-OKCHUIOB, B KaXIAOM Cllydyae Kak ONPENeIeHO BBIIIE,
WIn

- KOMITO3HIIUU B COOTBETCTBUU C N300peTEHNEM, KaK ONpeneeHO HUXKE,

HAHOCST Ha HEXKeJjaTeJbHble pacTeHHUs (HAampuMep, BPEIHbIE PACTEHUsS, TaKue
KaK OJHO- WJU JABYAOJbHBIE COPHSKH HJIM HEXEJaTeJbHbIEe CEbCKOXO35IHCTBEHHBIE
pacTeHusi), CeMEHa HeXeJaTelIbHbIX pAaCTEeHHIl (T.€. CeMeHa paCTeHUH, HAampumep,
3epHa, CEMEHa WJW OpraHbl BET€TATHUBHOIO PAa3MHOXEHHS, TaKhe Kak KIyOHU WIu
gyacTH 1oOeroB ¢ TOYKaMH), TIOYBYy, B KOTOPOW MJH HA KOTOPOH pacTyT
HEKeJlaTeIbHbIE PACTEeHUs (HAampuMep, MOYBa CEIbCKOXO3SHCTBEHHBIX YTrOAHH HIIH
HEMaxOTHBIX 3€MeJib) WU BO3JAENBIBAEMYI0 IUIOmMAanb (T. €. IUIOMAanb, Ha KOTOPOH
OyIoyT pacTu HeXeJaTeJNbHbIe PACTEHHUS ).

HacTosimee wn3obpeTeHue, KpoMme TOTO, MpemjaraeT CHocoObl peryiupOBaHUs
pocCTa pacTeHUH, MPEANOYTUTENBHO MOJE3HbIX PACTEHHH, OTIMYAIOINHECS TEM, UYTO
3¢ dpexTuBHOE KOJINIECTBO

- OJIHOTO HUIM HECKOJIBKMX coenuHeHuil oOuieit popmynsl (1), ux coneir umu
N-OKCcHIOB, Kak OIpENeNeHO BbINIE, NPEANOYTUTENBHO B OJAHOM M3 BapHAHTOB
OCYIECTBJIEHUsI,  ONpPEJENIeHHbIX KaK  INPEANOYTUTENbHbIE  WUJIU  OCOOEHHO
NPEeANOYTUTENbHBIC, B YACTHOCTU OJHOTO WJIM HECKOJbKUX coenuHeHui (opmyn (I-
001) - (I-027), ux conei uau N-OKCHUAOB, B KaXIOM Clly4ae KakK OMpPEAEICHO BbILIE,
WIn

- KOMITO3HUIIUU B COOTBETCTBUH C U300pETEHUEM, KaK ONPEaeIeHO HUXKE,

HAHOCST Ha pAacTeHHs, CeMeHa pacTeHuu (T.e. CeMeHa pacTeHUH, Hampumep,
3epHa, CEMEHa WJM OpraHbl BET€TATHUBHOIO PAa3MHOXEHHS, TaKue KakK KJIYOHH WIH
yacTH 1moOeroB C MOYKaMH), MOYBY, B KOTOPOH WM Ha KOTOPOW pacTyT PACTEHHS
(Hampumep, TMOYBA CEIbCKOXO3SIHCTBEHHBIX YTrOAMH HJIM HEMaxXOTHBIX 3€MeJb) HIIH
BO3/IEJIBIBAEMYIO IUIOMAb (T. €. MIOMAaab, HA KOTOPOH OyIyT pacTh pacTEHHsI).

B 53TOM KOHTEKCTE€ COEOMHEHUS B COOTBETCTBHHM C H300pETEHHEM WU
KOMITIO3UIIMU B COOTBETCTBUH C M300PETEHHEM MOKHO MPUMEHSITh, HAPUMED, MyTeEM
npenmnoceBHo o0paboTku (mpu HEOOXONMMOCTH TaKKe MYTEM BHECEHHS B IOYBY),
IOBCXOJOBOM W/HMIJIM MOCIEBCXOA0BONH 00paboTku. KOHKpeTHBIE MPUMeEPBl HEKOTOPBIX
npeacTaBuTeneil GpIopel OAHOAONBHBIX U IBYAOJbHBIX COPHSIKOB, C KOTOPBIMH MOKHO

60pOTbC5{ C TIOMOIIbIO COEIMHEHUM B COOTBETCTBHUH C I/1306peTeHI/IeM, ABJIAOTCA
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CICAYIOIINUMHA, XOTdA HET HAMEPCHUA OI'paHUYUBATH MCPCHUHUCICHUC KOHKPETHBIMU
BUIOAMMU.

B coorBercTBUM ¢ u300peTeHneM B criocoOe OopbOBI ¢ BpEIHBIMU PACTEHHUSMHU
WU JJis PeryjupOBaHUsS POCTAa PACTEHUM MPEANOYTUTENHPHO HMCIOJB3YIOT OJHO WU
HECKOJIbKO coenuHeHuit obueidt ¢opmynsl (I), ux conu unu N-okcuabl st 00pbObI ¢
BPEAHbIMH pPACTEHUSIMH WU JUIsl PEryJUpPOBaHHS pPOCTa B IOCEBAX IOJIE3HBIX
pPacTeHUN WU AEKOPATUBHBIX PACTEHUH, MPU 3TOM B MNPEANOYTUTEIBHOM BAPUAHTE
OCYINECTBJIEHUsSI TOJIE3HbIE PACTEHHS WU IE€KOPATUBHBIE PACTEHHUS TMPEACTABIISIOT
c000¥ TpaHCTEHHbIE PACTEHUSL.

Coenunenusi odmeii ¢popmynsl (I) cormacHo u300peTeHU0 W/ UM UX COMU U N-
OKCHUObI TPUTOAHBI OJIA 60pb6bI CO JcCleayromnuMnu poaaMu OAHOAOJBHBIX U
IBYAOJbHBIX BPEAHBIX PACTCHUM!

OnHopmonbHBIE BpengHble pacTteHus poxpa: Aegilops, Agropyron, Agrostis,
Alopecurus, Apera, Avena, Brachiaria, Bromus, Cenchrus, Commelina, Cynodon,
Cyperus, Dactyloctenium, Digitaria, Echinochloa, Eleocharis, Eleusine, Eragrostis,
Eriochloa, Festuca, Fimbristylis, Heteranthera, Imperata, Ischaemum, Leptochloa,
Lolium, Monochoria, Panicum, Paspalum, Phalaris, Phleum, Poa, Rottboellia,
Sagittaria, Scirpus, Setaria, Sorghum.

JIBynonpHbIEe BpeqHbIe pacTeHus pona: Abutilon, Amaranthus, Ambrosia, Anoda,
Anthemis, Aphanes, Artemisia, Atriplex, Bellis, Bidens, Capsella, Carduus, Cassia,
Centaurea, Chenopodium, Cirsium, Convolvulus, Datura, Desmodium, Emex,
Erysimum, Euphorbia, Galeopsis, Galinsoga, Galium, Hibiscus, Ipomoea, Kochia,
Lamium, Lepidium, Lindernia, Matricaria, Mentha, Mercurialis, Mullugo, Myosotis,
Papaver, Pharbitis, Plantago, Polygonum, Portulaca, Ranunculus, Raphanus, Rorippa,
Rotala, Rumex, Salsola, Senecio, Sesbania, Sida, Sinapis, Solanum, Sonchus,
Sphenoclea, Stellaria, Taraxacum, Thlaspi, Trifolium, Urtica, Veronica, Viola,
Xanthium.

KOFI[a COCAUHECHUA B COOTBCTCTBUHU C I/1306peTeHI/IeM HAHOCAT Ha NOBEPXHOCTH
MOYBBbI 1O MPOPACTAHUS BPEOHBIX PACTEHUU (COPHBIX TPaB W/HUIM MIUPOKOJUCTHBIX
COPHSIKOB) (HOBCXOMOBBIM METOZ), TO BCXOIBl COPHBIX TPaB HJIM IIUPOKOJTUCTHBIX
COPHAKOB HE€ MOTYT MNOJIHOCTbIO MOABUTBHCA UK PACTYT A0 CTAAUU CEMAAOJH, a4 3aTEM
nepecTaruT paCcTl MW B KOHHOE KOHLOB, IO MPOMECTBUU<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>