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IMPUMEHEHUE COEJIMHEHUU CTPOBUJIYPUHOBOI'O THUIIA JJIS1 BOPBEEI C
OUTOITATOI'EHHBIMHU I'PUBAMU, KOTOPBIE COAEPXAT
AMHWHOKUCJIIOTHVYIO 3AMEHY F129L B MUTOXOHPUAJIbHOM BEJIKE
IIUTOXPOME B, ITPUJIAIONYIO YCTOUUYMBOCTH K QO UHTUBUTOPAM IV

Hactosimee nzo0pereHne OTHOCUTCS K IPUMEHEHUIO COeNMHEHH I
cTpobunypuHoBoro Tuna I u ux N-okcuaoB u coneil nyisi 60pbObI ¢ PUTONMATOrEHHBIMU
rpudamMu, KOTOpbIE CONEpPIKAT AMUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHIpHATBHOM
benke nurtoxpome b (takke obo3HavaeMyro Myrtamuei F129L B MUTOXOHAPHATBHOM
reHe HUTOXpoMe b), mpuaarwmyn ycToHuuBocTh K Qo mHruduropam (Qol), u
MeTonaMm 0opbOBI ¢ TakuMH rpubkamu. M3o0pereHne Takke OTHOCUTCS K HOBBIM
COEAMHEHUSAM, CIIoco0aM MOJYyYEHHs] STUX COEAUHECHUN, K KOMITIO3ULUSM,
COAEpIKAIINM IO MEHbIIEH Mepe OAHO TaKOe COeAMHEHHE, K PUMEHECHHUSAM ISl
310POBBS PACTEHUH M K CEMEHAM, OKPBITHIM 110 MEHbIEH Mepe OAHUM TaKUM
coenuHeHueM. Hacrosimee n3o0pereHue Takxe OTHOCHTCS K crtocody 00pbOEBI €
rpubamu - p>xaBuuHOU cou (Phakopsora pachyrhizi) ¢ aMUHOKHCIOTHON 3aMeHOMN
F129L B MuroxonnpuainpHoM Oenke nuToxpome b.

«Qo MHruOUTOP», UCIOAB3yEMBIil HAaHHOM AOKYMEHTE, BKJIIYAeT J00e
BELIECTBO, KOTOPOE CIIOCOOHO YMEHbINATh M/MJIM MHTHOMPOBATH AbIXaHHE MyTEM
CBSI3bIBAHMS C LIGHTPOM OKHCJIEHUs YOUTHAPOXMHOHA KOMILJIEKCAa LIUTOXpoma bc B
MUTOXOHIpUsX. L[eHTp okuciIeHnuss OOBIMHO pacmojaraeTcsi Ha BHEIIHEH CTOPOHE
BHYTPEHHEH MUTOXOHIPHUAIBbHON MeMOpaHbl. MHOTHE U3 3TUX COCTUHEHUH TaKKe
U3BECTHBI KAK COEUHEHUS CTPOOMIYPHUHOBOIO TUTIA UJIK aHAJIOTH CTPOOUITypUHA.

Mytanus F129L B rene mutoxoHnpuaibHoro nuroxpoma b (CYTB) o3navaer
Tr00yI0 3aMeHy HYKJIeOTHIOB KonoHa 129, konupyromero «F» (penunananusy;
Hanpumep, TTT wnu TTC), koTopast NpUBOAUT K KOJAOHY, Kopupyomemy «Ly
(netinun; Hanipumep, TTA). , TTG, TTG, CTT, CTC, CTA unu CTG), Hanpumep,
3ameny nepsoro Hykieotnaa kogona 129 'T' ua 'C' (TTT na CTT) B rene CYTB
(muToxpom b), MPUBOASAIIYIO K 3aMEHE OJHOW aMUHOKHCIIOTHI B noyioskeHun 129 ¢ F
Ha L B Genke uuroxpome b. M3BecTHO, uTo Takas myrauus F129L npunaer

ycToHunBoCTh K Q0 nHruduropam.
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@yuarununs Qol, yacTo HaszbpiBaeMble PyHrUUHIAMU CTPOOMIYPUHOBOTO THUIIA
(Sauter 2007: Chapter 13.2. Strobilurins u other complex III inhibitors. In: Kramer,
W.; Schirmer, U. (Ed.) — Modern Crop Protection Coenunennes. Volume 2. Wiley-
VCH Verlag 457-495), 006bI4HO UCTIONB3YIOTCA 11 OOpBOBI C PsiAOM IpUOKOBBIX
AaTOT€HOB B CEIbCKOXO3SIICTBEHHBIX KYJNbTYpax. Q0 HHTHOUTOPHI OOBIUHO AEHCTBYIOT
IyTeM MHTUOUPOBAHUS ABIXAHUS C IOMOIIBIO CBSA3BIBAHUS C EHTPOM OKHCIICHUS
yOUTHIPOXUHOHA KOMILJIEKCAa LUTOXpoMa be) (koMmiuiekc nmepenoca saektpoHos I11) B
MUTOXOHJPUSX. Y Ka3aHHBIH LIEHTP OKUCJEHHS PACIIOJOKEH HA BHEIIHEH CTOPOHE
BHYTPEHHEH MUTOXOHIpUANIbHON MeMOpaHsl. [lepBbiii mpumep ucnoiab3oBanus Qol
BKJIFOYAET UCTOIb30BAHKE, HAIPUMEDP, CTPOOUIYPHUHOB Ha MIIEeHUIE Jist OOpbOBI C
Septoria tritici (Takxe U3BeCTHBI Kak Mycosphaerella graminicola), koTopsie
BBI3BIBAIOT MATHUCTOCTD JINCThEB MIIEHULBI. K COXalleHNIO, INPOKOE NCTOJIb30BAHHE
takux Qol mpuBesno k 0TOOPY MyTaHTHBIX MATOT€HOB, YcTOHUNBBIX K TakuM Qol (Gisi
et al., Pest Manag Sci 56, 833-841, (2000)). YcroitunBocts k Qol Obina oOHapyxeHa y
HECKOJbKUX (PUTONMATOTeHHBIX IpHOOB, TakKuX Kak Blumeria graminis, Mycosphaerella
fijiensis, Pseudoperonspora cubensis unu Venturia inaequalis. bonpmas 4acTtb
ycroiunBocTH K Qol B cenbckoM x03s11icTBE ObliIa MPUIIHCAHA TATOIE€HAM,
COJlepIKaIIUM €IUHCTBEHHYIO 3aMEHY aMUHOKUCIOTHOTro ocTtatka G143 A B rene
qUTOXpoma b Ha UX KOMILTIEKC uuToXpoma bc, 6enok-mumens Qol, koTopsle, Kak
Ob1510 OOHapyxeHo, KOHTponupyTcs cnenupuueckumu Qol (WO 2013/092224).
HecmoTpst Ha TO, YTO HECKOJBKO KOMMepUYeCKU NOCTynHbIX GpyHrununos Qol Takxe
IIUPOKO UCTIOJIb30BAIUCH AJIsE OOPbOBI C PXKABUYUHON COU, €AMHCTBEHHOHW 3aMEHBI
aMHUHOKHCJIOTHOTO octaTka G143 A B Oenke nutoxpome b, mpuaarmei yCTORYUBOCTD
Kk pynruuunam Qol, He HabI0 1aIOCh.

Bwmecto 3TOTO pr)kaBYMHA cOU nMpuodpesa APYryro FreHeTHYECKY MYTALUIO B
reHe LUTOXpOoMa b, BRI3BIBAIOLIYIO €IUHCTBEHHYI0 aMUHOKHCJIOTHYIO 3aMeHy F129L,
KOTOpast TaKXe MPHUAaeT yCTOHUnBOCTh K pyHruuunam Qol. DddexrTuBHocts
¢yurunngos Qol, HCMONB3yeMBIX MPOTHUB PXKABUMHA COHM, TO €CTh MUPAKJIOCTPOOHHA,
a30KCHCTPOOMHA, MUKOKCUCTPOOHHA, OpU3acTPOOMHA, TUMOKCUCTPOONHA H
METOMHHOCTPOOWHA, TPAJULMOHHO CHU3MJIACH 10 YPOBHS MPAKTHUYECKUX MPOOIeM s
cenbCcKOX03siicTBeHHON npakTuku (Hanpumep, Klosowski et al (2016) Pest Manag Sci
72, 1211-1215).

XOTs KaxeTcs, 94TO TPUPIOKCUCTPOOHH ObLI MOABEPIKEH BJIHSIHUIO

aMHUHOKUCIOTHOH 3aMeHbl F129L B meHbiueil crenenu, yem npyrue GyHrunuasl Qol,
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TaKHe KaK a30KCUCTPOOHMH U MUPAKIOCTPOOUH, TPUPIOKCUCTPOOUH HUKOTIA HE OBLI
cToib 3P PexTuBeH B momyasuuu rpubos, Hecymux myranuio F129L ycroiiunBoctu
Qol, kak B uyBcTBUTENbHON Monynsanuu (Crop Protection 27, (2008) 427-435).

WO 2017/157923 packpbiBaeT NpUMeHEHHE TETPa30JbHOrO coefuHeHus 1-[2-
[[1-(4-xn0pdennn)-nupa3o-3-ui|okcuMeTun |-3 -MeTHia(peHwI | -4-MeTHITETPa30I-5-
oHa 1151 00pbOBI ¢ PUTOMATOTEHHBIMH TPHUOAMH, COAEPKALTUMH YKa3aHHYIO
AMUHOKUCJIOTHYIO 3aMeHy F129L.

Takum oOpa3om, kenareabHbl HOBbIE CIIOCOOBI OOPbOBI ¢ 3a00MeBaHUSIMH,
BBI3BIBAEMBIMH MMATOTEHAMH, Y CEJIbCKOXO3AHCTBEHHBIX KYJbTYpP, KOTOPBIE BKIOYAOT
pacTeHus, MOABEPTLUINECS BO3AECHCTBUIO MATOTCHOB, CONEPIKAINX AMHHOKHUCIOTHYIO
3ameny F129L B MUTOXOHIpHATbHOM OejIKe MUTOXPOME b, MPHUIAKO YO
ycroiunBocTh K Qo narudburopam. Kpome Toro, BO MHOTUX Ciy4asix, B YaCTHOCTH,
IpU HU3KUX HOPMAaxX BHECEHUS, QYHrHUHUAHAS aKTUBHOCTb U3BECTHBIX (JyHTULIHIAHBIX
CTPOOUIYPHHOBBIX COCIHMHEHUN SBJISAETCS HEYAOBIETBOPUTEIbHON, OCOOEHHO B
clydae, KOTZia BbICOKAs J0JIsI TPUOKOBBIX MATOM€HOB COAEPKUT MYTALUIO B
MUTOXOHJPUAJIBHOM I'eHe IUTOXpoMa b, mpuaammym ycToHauBocTh K Qo
uHruouropam. Kpome Toro, cyuecTByer nmocTossHHas NOTPEOHOCTh B HOBBIX
(GYHrHIUAHO AKTUBHBIX COEAUHEHUsX, Oosee 3P PEeKTUBHBIX, MEHEE TOKCUYHBIX H/UJIN
skosorudecku 6onee Ge3zonacHeIx. Mcxoas us aToro, 3agaueil HaCTOSLIErO
n300peTeHus Takke ObIIO CO3aHue COeNUHEHMH, 00MaNaloIUX YIyUIeHHON
AKTHUBHOCTBIO M/Min O0jiee MIUPOKUM CIIEKTPOM aKTHUBHOCTH MPOTHB (PUTOMATOr€HHBIX
rpubOB u/uu emie 0oJiee CHUKEHHOW TOKCUYHOCTHIO TPOTUB HELIEJEBBIX OPTAaHU3MOB,
TaKUX KaK MO3BOHOYHbBIC U OE€CIIO3BOHOYHBIE.

CoenuHeHHsI-aHAJIOTH CTPOOUMITYPHHA, UCTIOJIb3yeMble JJisi OOpBHOBI ¢
¢uTOmaTOreHHBIMHU rPUOAMHU, COAEPIKALINE AMUHOKUCIOTHYIO 3ameHy F129L B
MUTOXOHJPUAIBHOM OeJIKe HUTOXPOME b, MPUAAIO LY YCTOHYHUBOCTDb K QO
UHTUOUTOpPaM, B COOTBETCTBUHU C HACTOSIIIUM H300peTEeHHUEM, OTINYAIOTCS OT
TpuIOKCHUCTPOOMHA, CPEaU MPOUETO, TEM, UTO COAEPKAT CIELUUPUUECKYIO TPYIIY,
NPUCOCIMHEHHYIO K EHTPAJIbHOMY (PEHIJIBHOMY KOJBLY B OPTO-TIOJIOKEHUHU K

o 3
OOKOBOI LHECIH, KaK ONpPEACTICHO B JaHHOM JOKYMEHTE KakK R
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COOTBeTCTBeHHO, HAaCTOALICC I/1306peTeHI/Ie OTHOCUTCA K IPUMEHCHUIO

coequHeHuN Gopmysl |

R
]!
O
") N I’
n 0 2 R1\
Hsc” "R CHj;

(o]
rIoe
R BbIOpan u3 O u NH;
R’ BbIOpan u3 CH u N;
R? BbIOpaH u3 ranoreHa, C;-C,-ankuna, C,-Cy-ankenuna, C,-C,-

MoHoranoreHankuna, C,-C,-qurajoreHajakuiia, MOHOTAJIOT€H-3TeHHJIA, JUTaJOreH-
atenuna, Cs;-Cg-nuknoankunaa u -0O-C-Cy-ankuna;

R* BbIOpan u3 C,-Cg-ankuna, C,-Cs-ankenuna, C,-Cy-ankunmuna, C-Ce-
ranorenankuia, C,-Cy-ranorenankenuna, C,-C4-ranorenankunuia, -C(=0)-C;-Cy-
ankuna, -(C;-Cy-ankun)-0-(C1-C;-ankuna), -(C;-Cy-ankmn)-0-(C,-Cy-ranoreHankumia)
U -C1-Cy-ankni-Cs-Ce-IIUKI0ATKNUIA,;

R? BbIOpaH u3 rajoreHa, CN, -NRSR(’, C,-Cy-ankuna, C,-Cy-ankenuna, C,-
Cs-anxununa, -0-C,-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cy-ankuna, -C(=0)-C,; -
C4-ankuna,

-0-CH;-C(=N-0-C;-C4-ankun)-C,-Cy-ankuna, C3;-Ce-unknoankuna, C3-Ce-
LMKJIOAJKEHUIIA,

-C1-Cy-ankun-C;-Cg-tuknoankuna, -0O-C;-Ce-uuknoankuna, peHuna, 3- - 6-4JeHHOTO
reTepPOLUKIIOANKUIIA, 3- - 6-YJIEHHOTO TeTEPOILUKIIOANTKEHUNIA U 5- UK 6-YJIEHHOTO
reTepoapuia,

r7ie yKa3aHHbIEe TeTEePOMUKIOAIKUII, TeTePOIUKIOATKEHU U TeTePOapU MOMUMO
aTOMOB yriiepona coxep:xart 1, 2 miu 3 rerepoatoma, BeiOpannubie u3 N, O u S,

r7e yKa3aHHble PeHUJ, TeTepOIUKIOAIKUII, TETePOIUKIOATKEHUI U TeTePOapuil
MPUCOEAUHEHBI HEMMOCPECTBEHHO UJIN Uepe3 aTtoM kucioponaa uwin depe3 C-C,-
AJIKUJICHOBBIN JIMHKEP,

v rae anupaTuveckue U NMKIndeckue pparmMenTol R? sBasroTcs
HE3aMEIIEeHHbIMU X HeCcyT 1, 2, 3, 4 uau 10 Mak CUMaJIbHOTO KOJIUYECTBA

OJAWHAKOBbBIX MJIU PA3HBIX I'PYIIII Rbﬁ
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R® BbeIOpan u3 ranorena, CN, NH,, NO,, C,-C4-ankuna, C;-C,4-
rajgoreHankuna, -0-C-Cy-ankuna u -O-C-Cy-rajoreHaakmumia;

R’,R® mHeszaBucumo ApYT OT Apyra BeIOpaHbI U3 rpynIsl, cocrosimeil u3 H,
C,-Cs-ankuna, C,-Cg-ranorenankunia u C,-Cy-ankuHuma;

n npeacTasisier coboil nenoe uncio, BeiOpannoe uz 0, 1,2, 3,4 u 5;

KaK TaKOBBIX M B (POpMe UX CTEPEOU30MEPOB U TAYTOMEPOB, U UX N-OKCHUAOB U
CEJIbCKOXO3SIHCTBEHHO MPUEMJIEMBIX COJiel, it 00pbOBI ¢ HUTONATOreHHBIMH
rpudamMu, KOTOPbIE COEePIKAT aMHUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHApPHAIBHOM
Oenke HUTOXpPOMeE b, MPUIAK Y0 YCTOHYUBOCTh K QO MHTHOUTOpaM.

Mytanus F129L B rene nuroxpoma b (cytb, Takke Ha3biBaeTcs cob) o3Havaer
m00yI0 3aMeHy HYKJIeOoTHIOB KonoHa 129, konupyromero «F» (penunananuy;
Hanpumep, TTT wnmu TTC), koTopast NpUBOAUT K KOAOHY, Kopupyromemy «Ly
(netinun; Hanpumep, TTA, TTG, TTG, CTT, CTC, CTA unu CTG), Hanpumep, AJs
3aMeHbl nepBoro Hykjaeotuna kogona 129 «T» na «C» (TTT na CTT) B rene
UTOXpOMa b, 4TO MPUBOAUT K 3aMeHE OJHOW aMHHOKHCIOTHI B nojoxeHun 129 ¢ F
(benunanannn) Ha L (netinun) (F129L) B 6enke uuroxpome b (Cytb). B HacTosmem
nzo0perenun nox myranueid F129L B rerne uutoxpoma b cienyer moHUMATh 3aMEHY
OHOHM aMHUHOKHCIOTHI B nosioxkennu 129 ¢ F (pennnananun) Ha L (netiuun) (F129L)
B Oejke LUUTOXpOMeE b.

MHuorue apyrue ¢uronatoreHHbie rpudsl npuodpenu myranuio F129L B rene
LIUTOXpPOMa b, MPUAAIOINYIO YCTOWUYUBOCTh K QO MHrHOUTOpAaM, TAKUM KaK P>KaBUHHBI,
B YaCTHOCTH pkaBuuHaA cou (Phakopsora pachyrhizi u Phakopsora meibromiae), a
taxke rpudsl u3 ponos Alternaria, Pyrenophora u Rhizoctonia.

[IpennoutuTenbHBIMU BUAAMHU TpubOB sABIsAOTCS Alternaria solani, Phakopsora
pachyrhizi, Phakopsora meibromiae, Pyrenophora teres, Pyrenophora tritici-repentis
u Rhizoctonia solani; 8 wactaoctu Phakopsora pachyrhizi.

B onHOM acmekTe HacTosmee n300peTeHNne OTHOCUTCS K CIIOCO0Y 3aIIUThI
pacTeHui, BOCIPUUMYHUBBIX H/UJIA MOABEPralo IINXCs aTake PUTOMATOTeHHBIX IPUOOB,
KOTOpPBIE CONEpPIKAT aMHHOKHCIOTHYIO 3aMeHy F129L B MuToxoHapuaapHOM Oerke
UTOXpOME b, MpUAAKIYI YCTOHUYUBOCTD K Q0 mHruOuropam, mpuiem crnocod
BKJIIOYAET HAHECEHHE Ha YKa3aHHbIE pacTeHus, 00paboTky MaTepuaia s
Pa3MHOXEHHS YKa3aHHBIX PACTEHUI W/UJIN HAHECEHHE Ha YKa3aHHbIE
¢utonaroreHHsle TpuOBI MO MEHbIIEH Mepe OAHOTrO coeauHeHus popmysl I umun

KOMITO3UINHU, COAepIKallel Mo MeHbIIel Mepe oaHO coenuHenne Gopmysl L.
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B cooTBeTcTBUU ¢ APYTrHM BapUAHTOM OCYINECTBJIEHUS N300peTEeHHs Crocod
O60opbOBI ¢ GUTONMATOr€HHBIMHU IPUOAMH BKJIIOUYAET: a) UACHTUPUKALUIO
¢uTomaToreHHbIX rpubOB, KOTOPbIE COAEPKAT aAMUHOKHUCIOTHYIO 3ameny F129L B
MHUTOXOHJIPUAJILHOM OeJike IUTOXpOoMe b, mMpuAarmyl ycToHduBocTh K Qo
UHIUOUTOpaM, WJIM MaTEpPUAJIOB, PACTEHUH, TOYBBI MU CEMsIH, KOTOPbIE OABEPIKEHBI
pucky 3a00JieBaHUs, BBI3BBAHHOTO (PUTOMATOT€HHBIMH IpHOAMHU, KaK ONMPEaesIeHO B
HACTOSIEM TOKyMeHTe,  b) 00paboTKy yKka3aHHBIX TPHOOB UM MaTEPHUAJIOB,
pacTeHul, MOYBbI UJIM MaTepHaia IJs pa3MHOKEHUs pacTeHUH 3P eKTUBHBIM
KOJIMYECTBOM IO MEHbLIEH Mepe OOHOro coenquneHus ¢popmyisl I unu copepxammeit
€ro KOMITO3HIINY.

ITon TepMuHOM «(UTOMATOTEHHBIE TPUOBI, KOTOPBIE COAEPKAT AMUHOKHCIOTHYIO
3ameny F129L B MUTOXOHIpHATbHOM OejIKe MUTOXPOME b, MPUIA OO
ycToHunBOCTh K Q0 MHrHOMTOpamM» ClenyeT MOHUMATh, 4TO O MeHbIel Mepe 10%
rpuOKOBBIX M30JSTOB, MOJJEKaIUX Oopbde, comeprkar Takyro 3ameHy F129L B
MUTOXOHJPUAIBHOM OeJiKe HUTOXPOME b, MPUAAIO LY YCTOHYUBOCTD K QO
UHTUOUTOpaM, MPEANOUTHTEIbHO IO MeHblIel Mepe 30%, Oojee mpeaAnOYTUTENBHO 10
meHbIell Mmepe 50%, naxe Oosee NpennouTHTENbHO IO MeHbLIelH Mepe 75% rpubos,
HauOonee npeanodTutenbHo oT 90 1o 100%; B wactHOCTH OT 95 0 100%.

XoTs HacTosee u300peTeHne OyaeT ONMCaHO B OTHOLIEHUH KOHKPETHBIX
BAPUAHTOB OCYLIECTBJIEHUS U300pETEHUs], 3TO ONHCAHUE HE CIEAYeT TOJKOBATh B
OTPAHUYUTENIBHOM CMBICIIE.

ITepen moapoOHBIM ONMUCAHNEM MPUBEACHHBIX B KAU€CTBE IIPUMEpPa BAPUAHTOB
OCYINECTBJICHUS HACTOSIIEr0 U300peTeHHsI JaHbl ONPENEICHUs], BaXKHbIE IS
NOHUMAaHUs HacTosimero nuzodperenusi. Kak ucnonp3yercsi B JaHHOM ONMHUCAHUHU U B
npuiaraemMoi ¢popmyiie n3o0pereHus, GOpMbl eIMHCTBEHHOTO YHCJIA TAKXKE BKIIOYAIOT
COOTBETCTBYHOIINE POPMBI MHOKECTBEHHOI'O YHCJIA, €CIIU KOHTEKCT sIBHO He Tpedyer
UHOro. B KOHTEKCTE HACTOAIETO H300PETEHUS TEPMUHBI KITPUOITU3UTEIBHO» H
«IIPUMEPHO» 0003HAYAIOT HHTEPBAJT TOYHOCTH, KOTOPBIH OyET MOHSATEH CIEeUAIUCTY
B JAaHHOH 00JacCTH TEXHUKH, YTOOBI FapaHTUPOBATh TEXHUUECKUH 3P PekT
paccMaTpuBaeMoro npu3Haka. TepMuH 0OBIMHO 0003HAaYaeT OTKJIOHEHHUE OT
yKa3aHHOT'O 4HCIOBOro 3Hauenus £20 %, npeanouturensHo =15 %, Gonee
npenmnodTuteabHo £10 %, u gaxke Oonee nmpeanoytutesnbHo =5 %. Cnenyetr mOHUMATS,

YTO TEPMUH «KOTOPBINA COAEPKUTY» HE ABJISETCS OrpaHUUYUBaromuM. s nenen
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HACTOSIIIEro N300PETEHUsI TEPMHUH KKOTOPBIH COCTOUT U3» CUUTAETCS
NPEeANOYTUTEIbHBIM BAPUAHTOM OCYLIECTBJIEHUS TEPMHUHA «KOTOPBIH COAEPKUTY.

Ecnu He yka3zaHO uHaue, cleAyOIIue ONpeaeIeHNs NPUBEAeHbl A
WLTIOCTPALMU U ONpeeseHUs 3HaUeHHsS U 00beMa pa3JInyHbIX TEPMHHOB,
UCIOJIB3YEMBIX JJIsI ONTMCAHUS U300peTEeHHs B HACTOSIIEM JOKYMEHTE M IpHjIaraeMoi
dbopmyne uzobpereHus. ITU onpeneIeHus He ClieyeT HHTePIPEeTHPOBATh B
OYKBaJbHOM CMBICJIE, TOCKOJIbKY OHH HE MpeaHA3HAYEHBI I UCIOJIb30BAHUS B
Ka4yecTBe OOLIUX OMpeaesieHU U OTHOCSITCS TOJIBKO K TAHHOU 3asiBKE.

TepmuH «coenquneHus [» OTHOCUTCS K coequHEHHUSAM (opMyJbl . AHAIOTHYHO,
5Ta TEPMHUHOJIOTHSI IPUMEHSETCSI KO BCeM noadopmysiam, HanmpuMep, KCOeTUHEHUS
[.2» oTHOCATCS K coenuHeHusIM Gopmysl 1.2 uinu «coequHeHUst V» OTHOCSITCS K
coequHeHUsAM Gopmysbl V U T. 1.

TepMuH «HE3aBHCUMOY», KOTAA OH HCIOJIb3YETCs B KOHTEKCTE BhIOOpa
3aMECTHUTENEN AJd NEePEMEHHON, 03HAYAET, YTO €CJIIH U3 YHUCJIAa BO3MOXHBIX
3aMecTuTeNell BeIOpano 6oyiee OAHOTO 3aMECTUTENS, 3TH 3aMECTUTENN MOTYT OBbITh
OJIMHAKOBbIMU UJIU PA3HBIMHU.

Oprannueckue GparMeHThl UM TPYIIIBL, YIIOMSHYTBIE B IPUBEIEHHBIX BBIIIE
ONpeAeeHUAX TEPEMEHHBIX, SIBJISIOTCS COOUPATEIbHBIMU TEPMUHAMU IJIS1 OTJEJbHBIX
CIHMCKOB OTAENbHBbIX 4leHOB rpynnbl. TepMuH «Cy-Cy» yKa3plBaeT KOJIUUECTBO
aTOMOB YIJIepOZa, KOTOPO€ BO3MOXKHO B KaXKJIOM CJy4ae.

Tepmun «ranoren» oTHOCUTCA K pTopy, Xiopy, Opomy u Hoxny.

Tepmun "C-Cy-ankun" OTHOCUTCS K JTUHEHHON MU pa3BETBIIEHHOMN
HACBIIIEHHON YIJI€BOJOPOAHOMN IpyIIIe, coaepxaieit ot 1 1o 4 aToMOB. yriepoaa,
kak Hanmpumep, metui (CHs), stun (C,Hs), nponun, 1-meTuadTun (M30npomu),
Oytmia, 1-meruwnnponun, 2-metunnponui, 1,1-1TuMeTHI3ThII.

Tepmun "C;,-Cy-ankeHun" oTHOCUTCS K TMHEHHOMY UJIH Pa3BETBICHHOMY
HEHACBIL[EHHOMY yTJIEBOJOPOAHOMY paauKaly, CoAepiKalieMy oT 2 10 4 aTOMOB
yIJIeposa U JBOMHYIO CBsI3b B JIIOOOM IMOJIOKEHUH, KaK HAIIpUMeEp, STEHUI, 1-
NpomeHu, 2-nponeHu, 1-metminstenun, 1-0yrenun, 2-0yrennn, 3-0yrenn, 1-
MeTuI-1-nponenun, 2-meruin-1-nponenun, 1-merun-2-nponenun, 2-MeTun-2-
MPONEHUII.

Tepmun "C,-C4-ankuHun" OTHOCUTCS K JUHEHHOMY UJIU Pa3BETBIEHHOMY

HEHACBIL[EHHOMY YTJIEBOJAOPOAHOMY paAuKally, CoaepskaieMy oT 2 10 4 aTOMOB



yriepoaa U Mo MEHbIIEeH Mepe OOHY TPOHHYIO CBs3b, KaK HAIpUMeEp, 3TUHUJI, mpomn-1-
UHUJI, IpOM-2-uHui, OyT-1-uHun, OyT-2-uHumu, 6yT-3-uHui, 1-MeTua-npon-2-uHuil.

Tepmun "Ci-Cy-ranorenankun" OTHOCUTCS K JIMHEHHONW UJIN Pa3BETBJIEHHOM
aNKUJIbHOM rpymnmne, coaepskaiei ot 1 1o 4 aToMOB yriepoja, rie HEeKOTOpble€ UJIU BCE
aTOMBI BOJIOPOAA B 3THX IPYNIaX MOTYT ObITh 3aMEHEHbI Ha ATOMBI FaJIOTeHa, Kak
yKa3aHO BBINIE, KAK HAIPUMEP XJIOPMETHJI, OPOMMETHII, TUXIOPMETHI,
Tpuxjgopmeti, GpropmeTu, fupropmermn, TpudTopMeTI, Xaophropmeru,
nuxiopdropmeri, xnopaupropmerwn, 1-xjaopstuia, 1-6pomdtuin, 1-gropatui, 2-
dropaTuin, 2,2-nudpropatui, 2,2,2-tpudpropstui, 2-xaop-2-gropatui, 2-xmop-2,2-
audropatui, 2,2-guxaop-2-TopaTui, 2,2,2-TpuXJIOPITHI U eHTahTOPITHI, 2-
¢ropnponuin, 3-gropnponui, 2,2-nudpropnponui, 2,3-gudpropnponui, 2-
XJIOPTIPOMUJI, 3-XJIOPIPOTHUI, 2,3 -AUXJIOPIPONUI, 2-OpOMIpoTui, 3-OpOMIIPOTHIL,
3,3,3-tpudropnponui, 3,3,3-tpuxnopnpommi, CH,-C,Fs, CF,-C,Fs, CF(CF3),, 1-
(bropmerun)-2-propatun, 1-(xmopmern)-2-xmopatuia, 1-(Opommerni)-2-6pomMaTu,
4-propbyTun, 4-xaopoytuin, 4-6pomOyTun wiu HoHaGToOpOyTHII.

TepMuH “MOHOTANIOTEH-3TEHU OTHOCUTCS K 3TEHHUJY, II€ OJMH aTOM BOAOpPOJa
3aMEHEH Ha aTOM rajoreHa, kak Hampumep, 1-xmopateHun, 1-Opomastenun, 1-
dTopaTenun, 2-propaTenun. TOUHO Tak ke «AUTANOTe€H-3TEHII» OTHOCUTCS K
3TEHUJy, Ti€ 1Ba aTOMa BOJOPOJA 3aMEHEHbI HAa ATOMBI F'aJIOTeHA.

Tepmun "-O-C;-Cy-ankun" OTHOCUTCS K JUHEHHON UM pa3BETBIEHHON
AJIKUJIBHOM rpymme, coaep:xaiei or 1 10 4 aTOMOB yrieponaa, KOTOPbIN CBs3aH 4Yepes
KHCIIOPOJ B JTIOOOM MOJIOKEHHUH B aJIKIUIBHON rpymnmne, kak Hanpumep, OCH3,
OCH,CHj3, O(CH;),CHs, 1-metunatokcu, O(CH,);CHj3, 1-mMetunnponokcu, 2-
METUJINPONOKCH UJH 1,]-AuMeTun3ToOKCH.

Tepmun "Cs3-Ce-unkaoankuna" OTHOCUTCS K MOHOLUKJIMYECKUM HACHIIEHHBIM
yIJI€BOAOPOAHBIM pajuKanaM, CoAepKaluuM OT 3 10 6 yIriIepOoaHbIX KOJbIEBBIX
YJIeHOB, Kak Hanpumep, nukiaonponui (Cs;Hs), nukiao0yTua, LUKIONEHTUI UITH
nukgorekcui. TepmuH «C3-Ce-LIUKI0ATKEHUI» OTHOCUTCS K MOHOLIMKJINYECKUM
HAaCBIIIEHHBIM YIJIEBOAOPOAHBIM paguKaiaM, CoAep KaluM OT 3 10 6 yriepoaHbIX
KOJIbIIEBBIX YJIEHOB U OJHY WUJIK OOJiee ABOWHBIX CBA3CH.

Tepmun "3- - 6-uneHHbIN reTePOUUKIOANKUI OTHOCHUTCS K 3- - 6-UJIEeHHOU
MOHOIIMKJINYECKON HACBIIIEHHON KOJbIEBON CHCTEME, UMEIOI e, TIOMHUMO aTOMOB
yriepona, oguH uinu 6osee rerepoaromMoB, kak Hanpumep, O, N, S B kauecTse

KosbLeBbIX UleHOB. TepmuH "C3-Cs-4neHHBIN reTepOLUKI0aIKeHUI OTHOCUTCA K 3 -



10

15

20

25

30

- 6-4JIEeHHOM MOHOIIMKJIMYECKOM KOJbIIEBOH CUCTEME, UMEIOIIEei, IOMHMO aTOMOB
yriepona, oauH uiu 6onee rerepoaromMos, kak Hanpumep, O, N u S B kauecTBe
KOJIbIIEBBIX YJIEHOB, U OJJHY UJIK OoJiee ABOMHBIX CBA3EH.

Tepmun "-C1-Cy-ankun-Csz-Ce-IIUKI0ANKUI" OTHOCUTCS K aJIKUIY, COAEpIKaIIeMy
ot 1 1o 4 aTtomoB yriepozaa (Kak OnpeaesaeHo BbIlIe), Te OJUH aTOM BOAOPOAA
AJKUJIBHOTO pajuKaia 3aMEeHEH Ha [UKJOAJIKUIJIbHBIN pagukai, coaepxamuil or 3 10 6
aTOMOB yIJiepona.

Tepmun “dpenun” oraocurcs k CeHs.

Tepmun "5- unu 6-uneHHOrO rerepoapun”, KOTopeli cogepxurt 1, 2, 3 unu 4
rerepoaTroMa u3 rpymnmnsl, koropasi coctoutT u3z O, N u S, cnenyetr noHUMarh Kak
apoOMaTU4Y€eCKUe reTepOLHKIIbI, UMEKINNE 5 NN O KOJbLEBBIX aTOMOB. IIpumepsl
BKJIIOYAIOT!

- 5-4JIeHHBIN reTepoapui, KOTOPBIM B AONOJHEHUE K aTOMaM yrjiepoaa,
Harpumep, conepkart 1, 2 unu 3 N aTomMa u/Uiu OJUH aTOM CEPbl U/HIJIH OAUH aTOM
KUCJIOPOAA: HAIpUMep 2-TUEHUJ, 3-TUEHUJI, 3-MUPa30aul, 4-Mupa3onul, 5-
MUPA30Jn, 2-0KCa30JuI, 4-0KCa30au, S-0KCA30JuJI, 2-THA30IuI, 4-THA30JIu, S-
TUA30JIU], 2-UMUAA30JWI, 4-UMua30aua u 1,3,4-tpuaszon-2-ui,

- 6-4JICHHBIN reTepoapui, KOTOPbIM B JOMOJHEHUE K aTOMaM yrjiepoaa,
Hanpumep, coaepxkart 1, 2, 3 unu 4 N atoma B Ka4€CTBE KOJBLEBBIX YWIECHOB, Kak
HanpuMmep, 2-NMUPUAUHUI, 3-NUPUANHUI, 4-TTUPUAUHNUI, 3 -TUPUTA3UHUI, 4-
NUPUAA3UHUI, 2-TUPUMUAUHUI, 4-TIUPUMUANHUI, S-TUPUMUANHUI U 2-TIUPA3UHUIL

Tepmun “C,-C,-ankuneHOBbIH JUHKEP O03HAYAET NBYXBAJECHTHYIO aJIKHJIbHYIO
rpynmy, Takyio kak -CH,- niau -CH;-CH;-, koTopas npucoequHeHa Ha OJHOM KOHILIE K
cTpyKType simpa Gopmyisl [, a Ha IpyromM KOHLE C KOHKPETHBIM 3aMECTUTEJIEM.

HUcnonb3yemblii B JTaHHOM JOKYMEHTE TEPMHUH «COEIMHEHHE», B YaCTHOCTH
«coenuHeHUe I», BKIIOYAET BCE CTEPEON30OMEPHbBIE U TAYTOMEpPHBIE (POPMBI H X CMECH
BO BCEX COOTHOIICHUSX, MPOJIEKAPCTBA, H30TOMHbIE (POPMBI, KX CEIbCKOXO35IHCTBEHHO
npuemieMble Colu, UX N-OKCUIbI U S-OKCHUIBIL.

Tepmun «cTepeonsomMep» — 3TO OOLINH TEPMHUH, UCIIOJIB3YEMBIH IS BCEX
M30MEpOB OTJEJbHBIX COEIMHEHUN, pa3nyaroIuXcs TOJbKO OpUeHTal el UX aTOMOB
B IPOCTpPaHCTBE. TepMUH CTEpPEOU30MEpP BKJIIOUAET U30MEPHI 3€PKaAIbHOIO
oTobpakeHust (SJHAHTUOMEPHI), CMECH U30MEPOB 3€PKAJIbHOTO OTOOPaKeHUsI
(pauemarsl, paueMH4YecKne cMecH), reomerpudeckue (nuc/tpanc uinu E/Z) uzomepsl u

U30Mephl COeNUHEHUN ¢ 0ojiee YeM OAHUM XUPAJTbHBIM LIEHTPOM, KOTOPbIE HE
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ABJISAIOTCA 3€PKaAJBHBIMU OTOOPAKEHUSIMH APYT Apyra (aunacrepeonzomepsl). TepMun
«TayTOMEP» OTHOCHUTCS K COCYIIECTBOBAHUIO ABYX (unu Ooyiee) COEIUHEHUH, KOTOpbIe
OTJIMYAIOTCSA IPYT OT APYyra TOJbKO B MOJOXEHUH OJAHOTO MU 00Jee MOJBUKHBIX
aTOMOB U pacHpeeNeHHeM 3JIEeKTPOHOB, HAIPUMeEP, KETO-€HOJIbHbIE TAYyTOMEPHI.
TepMHH «CenbCKOXO35IHCTBEHHO IPUEMIIEMBIE COJINY», UCIOJIb3YEMbIH B HACTOSILEM
JOKYMEHTE, BKJIIOYAET COJIM aKTUBHBIX COEIMHEHHUN, KOTOPBIE MOJYUYarT ¢ KUCIOTAMHU
WU OCHOBAHMSIMH, B 3aBUCHMOCTH OT KOHKPETHBIX 3aMeCTHTeNel, OOHAPYKEHHBIX B
COEUHEHUSAX, ONMUCAHHBIX B HACTOAIIEM NOKyMeHTe. «N-OKCUI» OTHOCUTCS K OKCUIY
aToMa a30Ta a30TCOJAEepIKallero rerepoapuiia ujiu rerepouukiaa. N-oKCUI MOXKeET
00pa30BBIBATHCS B MPUCYTCTBUU OKUCIUTEJNS, HAIPUMEDP MEPEKHCH, TAKOH KaK M-
XJop-nepOeH30lHasT KUCIIOTa HIJIH EPEeKUCh BOJOpOoAa. N-OKCHUII OTHOCUTCS K OKCHAY
aMHHA, TAK)K€ U3BECTHOMY KakK aMHH-N-OKCHJI, H TIPEICTABIIET COOOH XMMUYECKOe
COeIUHeHHue, KOTOpoe coaepkuT cBsizb N—O.

Uto kacaeTcs MEpeMEHHbIX, BApUAHTHI OCYLIECTBJIEHUS MIPOMEXYTOUHBIX
COEUHEHUN COOTBETCTBYIOT BAPUAHTAM OCYILNECTBJIEHUs COeNUHEHUN I.

IIpennouteHue oTaaeTcst COeAUHEHUSM | U, rae 3TO IPUMEHUMO, TaKKe
COEAMHEHUSAM BCeX MOoAGOPMYJI, MPEACTABIEHHBIX B HACTOSIEM JTOKYMEHTE,
HarpuMmep, Gopmyn [.1 u 1.2, 1 npoMekyTOUYHBIM COENMHEHUSIM, TAKUM KakK
coenqunenus 1L, II1, IV u V, roe 3amecTutenu u nepeMeHHble (Takue Kak n, Rl, Rz, R3,
R*, R, R°, R*, u Rb) UMEIOT HE3aBUCUMO JIPYT OT Apyra uiu 0ojiee mpearnoYTUTETbHO
B KoMOuHauu (110001 BO3MOKHON koMOMHaIuK 2 unu 0ojiee 3aMeCTHUT eJIe, Kak
OMpeaesIeHO B HACTOSILIEM JTOKYMEHTE) HIKENPUBEAEHHbIC 3HAYEHHUSI.

[IpenmouteHue Takke OTAAETCS MPUMEHEHUAM, Cmocodam, CMeCIM U
KOMIIO3HIIUSIM, T/I€ ONpenesieHus (Takue Kak GuronatoreHHbie rpudbl, 06padboTkw,
KYJbTYpbl, coeafuHeHus II, apyrue akTUBHbIE HHTPEAUEHTHI, PACTBOPUTENH, TBEPbIe
HOCHUTEJIN) UMEIOT HE3aBUCUMO JIPYT OT Apyra uiau 0ojiee MpearnoYTHTEIbHO B
KOMOHMHALIMY CO CJIENYIOUIUMH 3HAYEHUSIMU U Aa)ke 0oJjiee IpearnoYTUTENbHO B
koMOuHaunu (mr00ast BO3MOKHAsA KOMOMHauus 2 unu 6osiee onpeneneHnii, Kak
ONpeneeHO B JAHHOM JOKYMEHTE) C MPEANOUYTUTEIbHBIMU 3HAUYCHUSAMHU COeNMHEHH |
B IaHHOM JIOKYMEHTE.

OnuH U3 BapUaHTOB OCYLIECTBJIECHUS N300PETEHUSI OTHOCUTCS K
BBIIIEYKa3aHHOMY IPUMEHEHHUIO U/WJIH Croco0y HaHeCeHUs (B HACTOSAIIEM JOKYMEHTE
COBMECTHO HMEHYEMOTO KaK «IpUMEHEeHUe») coennHenuii I, roe R! BbIOpaH 3 O u

NH; u R” Bei6pan u3 CH u N, npu ycnosun, uro R” nmpencrasaser coboii N B ciyuae,



10

15

20

25

30

11

xormaa R' npencrasisiet coboit NH. bosiee npennodtutrenbHo R! npencTasiseT coboi
NH. B uactaoctu, R' npencrasnsier co6oit NH u R” npexncrasuser co6oii N.

B COOTBETCTBHH C APYTHM BaAPHAHTOM OCYINECTBICHUs H3o6pereHns, R’ BoiGpan
u3 rajgorena, C;-Cy-ankuna, C,-Cy-ankenuna, C,-C,-monoranorenankuia, C;-C,-
IUTAJIOTeHAIKUJIa, MOHOTAJIOTeH-3TeHua, nuranoreH-srenuna, C;-Cs-1ukinoankuia u
-0-C,-Cy-ankuna; npennoytutenabHo u3 ragorena, C;-C,-ankuna, C,-C;-
moHoranorenankuia, C,-C,-gquranorenankuina, Cs;-Cy-nuknoankuna u -O-C;-C;-
ankuna; 6bonee npennoyturebHo u3 C-Cy-ankuna, C;-C,-moHoranorenankuna, Ci-
C,-nuranorenankuina, C;-Cy-uuknoankuia u -0O-C,-C,-ankuna; naxe dojee
npeanoututenbHo u3 ranorena, C,-Cy-ankuna, C,-Cs-ankenuna, CHF,, CFH;, -O-C;-
Cy-ankuna u nukjionponuia; naxe donee npeamnourutenbuo u3z C-Cr-ankuna,
srenuna, CHF,, CFH;, OCH; u nuknonponujia; 0COOeHHO MPEANOYTUTETHHO U3
metuia, stenuna, CHF, u CFH;; B yacTHOCTU mpeacTaBisieT coO0i MeTHII.

B COOTBETCTBHH C OXHHM H3 BAPHAHTOB OCYIIECTBIeHHs n3obperenus, R *
BbIOpan u3 C-Ce-ankuna, C,-Cy-ankenmna, -C(=0)-C;-C,-ankuna, Ci-Ce-
ranorenankuia, C,-Cy-ranorenankenuna, -(C;-C,-ankun)-0-(C,-Cy-ankuna) u -CH;-
nukJjonponuia; 6onee npexnoururenbHo u3 C,-Cy-ankuna, C,-Cy-ankenuna, -C(=0)-
C,-Cy-ankuna, C,-C,-ranorenankuna, C,-Cy-ranorenankenuna, -(C,-C,-ankun)-0O-
(C1-Cy-ankuna) u -CH,-unknonponuna; naxe 6omnee npeanoururenbao u3z Ci-Cy-
ankuna u C;-Cy-rajoreHankuia, 0COOCHHO MpeanouTuTeabHo U3 metuna u Ci-
rajoreHajKuia; B 4aCTHOCTHU MPeACTaBjsseT COO0N MeTuJ.

B cooTBeTCTBUM C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS H300pETEeHUS,
n npexactasiisieT coboi 1, 2, 3, 4 unu 5; 6ojiee MPEANOYTUTELHO N MPEACTABISET
coboii 1, 2 unu 3, nasxke 6ojiee MPEAMOYTUTEILHO N MPeaAcTaBsieT coboi 1 wiu 2; B
YaCTHOCTH N MpencTaBsieT codoi 1.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS U300peTeHUs,
n npexactasiisiet coboii 0, 1, 2 unu 3, 6Gonee npexnoyrutenpHo 0, 1 wium 2, B
gacTtHOCTH 0.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS H300peTeHUs,
N npencTaBnseT coOoi 2 u ABa 3aMecTUTeNst R IpeAnouTUTENbHO HAXOAATCS B
nojoxeHusx 2,3 (uMeeTcs B BUAY, YTO OJTMH 3aMECTUTEJIb HAXOIUTCS B TIOJIOXKEHUU 2,
a Ipyrol HaXOOUTCS B MOJOXeHuu 3); 2,4; 2,5; 3,4 unu 3,5; naxe 6onee

NPEANOUYTUTENBHO B NOJOXKEHUAX 2,3 uiu 2,4.
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B cooTBeTCTBUH C NOTOJTHUTEIbHBIM BAPHAHTOM OCYIIECTBICHUS U300peTeHUs,
n npencrasiseT co0oi 3 u Tpu 3aMecTUTeNs R* mpennoYTUTENbHO HAXOAATCS B
MOJIOKEHUIX 2, 3 u 4.

B cOOTBETCTBUU ¢ AOTIOJTHUTENBHBIM BAPHAHTOM OCYINECTBJICHHUS H300peTeHuUs,
R? Beibpan u3 CN, C,-C4-ankuna, C,-Cy-ankenuna, C,-Cy-ankununa, -0-C1-Cy-
ankuna, -C(=0)-C;-Cy-ankuna,-C(=N-O-C,-Cy-ankun)-C,-C,-ankuna, -O-CH,-(=N-O-
C1-C4-ankun)-C,-Cy-ankuna, -C(=N-0O-C,-C4-ankun)-C(=0-NH-C,-C4-ankuna), C;-
Ce-muknoankuna, C3;-Ce-tpuknoankenuna, -C-Cy-ankuin-Cs-Ce-nuknoankuna, -O-Cs-
Ce-uuknoankuna, peHusna, 3- - S-4JIeHHOrO reTepOUNKIOAIKUIA, 3 - - S-UJIEHHOTO
reTepPOLUKIIOANKEHUIA U 5- UIu O-4JI€HHOTO reTepoapuiia, rae yka3aHHbIe
reTepOLUKIIOANKII, TETEPOLHNKIOAJKEHU U TeTEPOapUJl TIOMHUMO aTOMOB yTyiepona
conepskat 1, 2 unu 3 rerepoaroma, BeiOpanubie u3 N, O u S, rne ykazanabie GeHu,
reTepPOLUKIIOANKHI, TETEPOLHNKIOAIKEHU U T€TEPOapUJl MPUCOCTUHEHBI
HEMOCPEACTBEHHO UJIU Yepe3 aToM kucaopoaa unu yepes C-C,-aaKuieHOBbIN
JMHKED, U rae anudaTudeckue u qukandeckue Gparmentsl R? spnsrorcs
HE3aMEUICHHBbIMU UJIK HECYT 1, 2, uiu 3 OAUHAKOBBIE UM PA3HBIE TPYIIILI R,
KOTOpPBIE HE3aBHUCUMO JIPYT OT Apyra BeidOpansl u3 rajorena, CN, NH;, NO,, C,-C,;-
ankuia u C;-C,-rajoreHankuia.

Bonee npeanoururensHo, R? Beibpan uz CN, C,-Cy-ankuna, C,-C4-ankenuna,
C,-Cy-ankununa, -0-C,-Cy-ankuna, -C(=0)-C;-Cy-ankuna,-C(=N-0O-C;-Cy-ankun)-C; -
Cy-ankuna, -O-CH;-C(=N-0-C;-C;-ankun)-C,-C,-ankuna, -C(=N-0-C,-C,-ankun)-
C(=0-NH-C,-C;-ankuna), C3;-C4-nuknoankuna, C;-C,-uuknoankenuna, -C,-Cy-ankui-
Cs-Cy-uuknoankuna, -0O-C3-Cy-uuknoankuna, peHuna, 3- - S-4J€HHOTO
reTepOLUKIIOANKHUIA U 5- WIN O-4JI€HHOTO reTepoapuia, rae ykasaHHble
reTepPOLMKIIOANKHUI U FeTEPOIUKIIOATKUI U TeTepOoapu MOMUMO aTOMOB yriepoaa
comepskat 1 mnm 2 rerepoaroma, BeiOpanHbie u3 N, O u S, rae yka3zaHHble (EeHMUI,
reTepPOLUKIIOANKUI U IeTepOoapu MPUCOSANHEHBI HEMOCPEICTBEHHO MUJIM Yepe3 aTOM
KUCJIOPOJa UJIU Yepe3 METUJICHOBBIN JUHKEP, U TAe anudaTUdecKue WK UKIHIECKUe
dparmenTs R? SBISIOTCS HE3aMEIIEHHBIMY MM HECYT 1, 2, UM 3 OJMHAKOBBIE MU
pasHble rpymmbl R®, KOTOpble HE3aBUCHMO APYT OT Apyra BeIOpaHb! u3 ramorena, CN,
C,-Cjy-ankuna u C;-C,-rajoreHajakuia.

Haxe 6onee npeanoururenbro R Boibpan us Ci-Cs-ankuna, C,-Cs-ankenuna,
C,-Cs-ankununa, -0-C,-Cs-ankuna, -C(=0)-C,-C,-ankuna,-C(=N-0-C;-C,-ankun)-C,-

Cj-ankxuna, Cs;-Cy-nuknoankuna, -C;-Cq-ankun-Cs-Cy-nuknaoankuina, -0-C;-Cy-
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HUKJoANKWIa, GeHnna, 3- - S-4JIEHHOTO reTepOLUKIOANKUIA U 5- U O-4JIEHHOTO
reTepoapuiia, rie yKka3aHHble T€TePOLUKIOAIKUI H TeTepOoapusl IOMHUMO aTOMOB
yriaepona coxepskat 1 wium 2 rerepoaroma, BeiOpanubie u3 N, O u S, rae yka3aHHbIe
dbeHun u rerepoapus MPpUCOEIUHEHBI HEITOCPEICTBEHHO HJIN Uepe3 aTOM KHUCIopoaa
WU Yepe3 MEeTUJICHOBBIN JUHKEp, U rie adudaTuueckre U HUKInYeckue GparMeHTsl
R? SBNAIOTCS HE3aMELIEHHBIMU UM HECYT 1, 2 MM 3 OMMHAKOBbIE UJIM PAa3HbBIE
rpymmsl R®, KOTOpble HE3aBUCHMO APYT OT Apyra BeIGpaHbl u3 rasorena, CN, MeTuna
u C-rajoreHankumna.

Ocob6enno npeanoututenbHo R? BeiGpansl us ranorena, C-Cy-ankuna, C,-Cs-
ankenwia, C,-Cs-ankununa, -0-C,-Cy-ankuna, -C(=N-0-C,-C,-ankun)-C,-C,-ankumna
u Qenuna, rae anudaTUdecKue WIKM HUKInYeckue pparmMeHTsl R? apnsrorcs
HE3aMEUIeHHBbIMU UJIM HECYT 1, 2 uiu 3 OAMHAKOBBIE UJIH PA3HbIE TPYIMIIBI R, KOTOpBIE
HE3aBHCHUMO JIPYT OT npyra BeiOpansl u3 rajoresa, CN, meruna u C,-rajoreHaikuia.

B cooTBeTCTBUH C NOTOJTHUTEIBHBIM BAPHAHTOM OCYINECTBICHHUS U300peTeHUs,
R’, R® He3aBHCHMO PYT OT Apyra MpearnouTHTENbHO BEIGPAHBI U3 TPYIIIbI, KOTOPAS
cocrout u3 H, C-Cy-ankuna, C,-Cy-ranorenankuna u C,-Cy-ankunmna, 6oee
npeanoututenbHo U3 H u C;-Cy-ankuna.

B cooTBeTCTBUH C NOTOJTHUTEIBHBIM MPEANOUYTUTEIbHBIM BAPUAHTOM
OCYIIECTBJICHUS] U300pEeTEeHUs, HACTOsAIIee N300 PETEHNE OTHOCUTCS K TPUMEHEHUIO
coequHeHui Gopmynsi I, rae:

R' BbiOpan u3 O u NH; u

R® Beibpan u3 CH u N, npu ycaosuu, uto R? npexacrasuser co6oii N B
cliydae, Korga R npencrasisieT coboit NH;

R’ BbIOpaH u3 ranoreHa, C;-Cj-ankuna, C,-Cs-ankenuna, C,-C,-
MmoHorajnorenankuna, C,-C,-guranorenankuna, Cs;-Cy-mukaoankunia u -O-C;-Cy-
aNKua,

R* BbiOpan u3 C,-Cg-ankuna, C,-C,-ankenmna, C,-Cy-ankunmuna, C-Ce-
rajgorenankuia, C;-Cy-ranorenankenuna, -C(=0)-C;-Cy-ankuna, -(C,-Cz-ankun)-O-
(C1-Cy-ankuna), -(C1-C-ankun)-0-(C,-Cy-ranorenankumna) u -C-Cy-anxkun-Cs-Ce-
IUKJIOAJIKHIIA;

R? BbIOpaH u3 ranoreHa, CN, -NRSR(’, C,-Cy4-ankuna, C,-Cy-ankenuna, C,-
Cs-anxunnna, -0-C-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cs-anxuna, -O-CH,-C(=N-0-C,-C4-ankun)-C,-C4-ankuna, C;-Ce-unknoankumna, Cs-

Ce-tmknoankenuna, -C-Cy-ankuin-Cs-Cg-tiukaoankuia, -O-C;3-Ce-1iuKIIOaNKkuia,
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dennna, 3- - 6-4IEHHOTO reTePOLUKIOANKNIA, 3- - 6-UJIEHHOTO reTePOLUKIOATKEHUIA
U 5- uau 6-4J€HHOIO reTepoapuia,

r7ie YKa3aHHbIE€ T€TePOLUKIOAIKUII, TeTePOLUKIOAIKEHUI U TeTepoapui NOMUMO
aTOMOB yriiepoja coxep:xart 1, 2 unu 3 rerepoaroma, BeiOpansuble u3 N, O u S,

r7ie yKa3aHHble (EHMJI, FeTePOLUKIOANKHUI, TeTEPOLNKIOATKECHII H TeTepOapul
MPUCOEAUHEHBI HETOCPEACTBEHHO HJIU Uepe3 aToM kucioponaa unu depes C-C,-
AJIKUJICHOBBIN JINHKEP,

v rae anudaTuueckue U nuKiIndeckue pparmenTs R? apnsroTes
HE€3aMEeIIeHHBIMU UJH HeCcyT 1, 2, 3, 4 uau 10 MakCUMaJbHOTO KOJMYECTBA
OIMHAKOBBIX WX pasHbIX rpymm R®:

R® BbIOpaH u3 ranorena, CN, NH,, NO,, C,-Cs-ankuna, C;-Cs-
ranorenankuna, -0O-C,-Cy-ankuna u -O-C,-C,-ranoresHankuna;

R’,R® mnesaBucumo OpYyT OT Apyra BeIOpaHBI U3 IPYyNIbl, cocrosimei n3 H,
C,-Cs-ankuna u C,-Cy-aaIKHMHUNA,

n npencrapisieT coOoil nenoe yucio, BeiOpannoe u3 0, 1, 2 u 3;

KaK TaKOBBIX U B JOPME HX CTEPEOM3OMEPOB U TAYTOMEPOB, U UX N-OKCHUIIOB U
CENbCKOXO03SIHCTBEHHO MPUEMIIEMBIX COJIeH, st 0OpBObI ¢ PUTOMATOreHHBIMU
rpudamu, KOTOpbIE COAEpPIKAT aAMUHOKUCIOTHYIO 3aMeny F129L B MuToxoHnpuaipHOM
Oenke HUTOXpOMe b, MPUAAKIIYI0 YCTOHYUBOCTh K QO HHTHOUTOpaM.

OmnpeneneHHble COeAMHEHUs CTPOOUNyprHOBOro TUNa ¢popmyinsl [ onucanst B EP
370629 u WO 1998/23156. OnHako He YIIOMHUHAETCS, YTO 3TU COCIUHEHUS
UHTHOUPYIOT rpUOKOBBIE MATOTEeHBI, conepxkamue 3ameny F129L B
MUTOXOHJPUAIBHOM OeJike HUTOXpOMeE b, MPHUAAIO LY YCTOHYUBOCTDb K QO
UHTHOUTOpAM.

CoenuHeHHs B COOTBETCTBUU C HACTOSIINM H300pETEHUEM OTJIHYAKOTCS OT
COeAMHEHMiT, OMMCAHHBIX B BBIIIEYKA3aHHBIX MyOIUKALMSIX, TeM, uTo R’ mpeacrasuser
coboil anudaTuyecKuili UM UUKJINIESCKUN 3aMECTUTENTh U CIIeNU(PUISCKUN aMUTHBINA
dbapmakodop, Kak yKa3aHO B JAHHOM JIOKYMEHTE.

Kpome TOoro, B COOTBETCTBUHU CO BTOPBIM aCIEKTOM H300peTeHne odecneynBaeT

HOBbIE coennHeHus popmynsl I, KoTopble npencrasieHbl Gpopmyioi |
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rae
R’ BbiOpaH u3 CH u N;

3
R BbIOpaH u3 ranoreHa, C;-Cy-ankuna, C,-Cs-ankennna,

C:-Cy-monoranorenankuna, C;-C,-nurajsoreHankuiaa, MOHOTaJOr€H-3TEHUA,
nuranoren-3tenuna, C;-Cg-uuknoankunaa u -0O-C-Cy-ankuna;

R* BbiOpaH u3 C,-Cg-ankuna, C,-Cy-ankenuna, C,-Cy-ankunmna, C;-Cs-
ranorenankuia, C,-Cy-ranorenankenuna, C,-Cy-ranorenankunuia, -C(=0)-C;-Cy-
ankuna, -(C;-Cy-ankun)-0-(C1-C-ankuna), -(C;-C,-ankun)-0-(C,-C,-ranoreHankuia)
U -C1-Cy-ankun-C;-Ce-LMKIIOANTKUIA;

R? BbIOpaH u3 rajorena, CN, -NRSR(’, C,-Cy4-ankuna, C,-Cy-ankenuna, C,-
Cs-anxununa, -0-C,-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cs-ankuna, -O-CH;,-C(=N-0-C;-C4-ankun)-C,-Cy-ankuna, C3-Ce-unkiaoankumna, Cs-
Ce-muknoankenuna, -C,-Cy-ankun-Cs-Ce-niuknoankuna, -O-Cs;-Cg-LuKaoalKkuiIa,
¢dbenuna, 3- - 6-4JIEHHOTO TE€TePOIUKIIOANKUIIA, 3- - 6-4JICHHOT'0 reTePOLNKIOATKEHHIIA
U 5- uau 6-4JE€HHOIrO rerepoapuia,

r7ie yKa3aHHbIe TeTePOIUKIIOANKIII, TeTePOLUKIOANTKEHU U IreTePOaPHT TOMUMO
aTOMOB yriepona coxep:xar 1, 2 wiu 3 rerepoaroma, Boiopanusie n3 N, O u S,

rae yka3aHHble (PeHUJI, TETEPOIUKIIOANKUII, FeTEPOLHKIOATKEHU U TeTepOoapI
MPUCOEAUHEHBI HEMOCPECTBEHHO UJIU Uepe3 aTtoM kuciaoponaa unu depe3 Ci-C,-
AJIKUJIEHOBBIN JIUHKED,

v rjae anudaTUuecKue U MUKIudeckue pparmeHTsl R? apnsroTcs
HEe3aMeIIeHHbIMU UJKU HecyT 1, 2, 3, 4 uiau 10 MaKCUMAaJIbHOTO KOJUYECTBA
OJWMHAKOBBIX UJIH PA3HBIX TPYIII R®:

R® BbIOpaH u3 rajorena, CN, NH,, NO,, C,-Cs-ankuna, C;-C,-ranorenankuina, -O-
C,-Cy-ankuna u -0O-C,-C4-rajioreHajaKkuia;

n npenactapisieT codoit nenoe yucio, BeiopanHoe u3 0, 1,2, 3,4 u 5;

KaK TaKOBbIE U B JOpPMeE UX CTEPEOU3OMEPOB H TAYTOMEPOB, U UX N-OKCUIOB U
CeJIbCKOXO3sINCTBEHHO MPUEMJIEMBIX COJIEH.

OnuH 13 BApUAHTOB OCYIIECTBJICHUS U300PETEHUS] OTHOCUTCS K
NPEANOUYTUTENbHBIM COEJUHEHUSIM I, rae R’ npencrasuseT codor N. Jlpyroii BapuaHT
OCYIIECTBJICHUS] HU300PETEeHUsI OTHOCUTCS K MPEANOUYTUTEIbHBIM COeAUHEHHsIM |, T/1e
R* npexncrasmser coboit CH.

B coorBeTcTBUE C IpyruM BapHaAHTOM OCYINECTBJICHUS U300peTeHUs, R’ BBIOpaH

u3 rajgorena, C;-Cy-ankuna, C,-Cs-ankenuna, C,-C,-monoranorenankuia, C;-C,-
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IUTAJIOTeHAIKUJIa, MOHOTAIOTeH-3TeHua, nuranoreH-streHuna, C;-Cq-1uKI0aIKuIa U
-0-C,-Cy-ankuna; npeanouTuTeabHo u3 rajgoreHa, C;-C,-ankuna, C-C,-
MmoHorajorenankujua, C,-Cy-guranorenankuia, Cs;-Cy-nuknoankunia u -0O-C;-C;,-
ankuia;, npeanodtutenbHo BoiOpaH u3 C-Cy-ankuna, C,-Cs-ankeHuna, MOHOTAIOTeH-
meTuaa, nurajgoren-metruna, C;-Cy-muknoankuna u -0-C-Cy-ankuna; emé 6omee
npeanoytutenbHo BeiOpan u3z C;-Cy-ankuna, CHF,, CFH,, nukiaonponuna u OCHj;
ocobenno mpexmouruTensHo u3 mermiaa, CHF, u CFH,; B uactaoctn R® npencrasmiser
co0oit MeTHI.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBJIECHUS U300peTeHUs,
R* BboIOpan u3 C,-Cy-ankuna, C,-Cy-ankenuia, -C(=0)-C;-C,-ankuna, C,-Cy-
ranorenankuia, C,-Cy-ranorenankenuna, -(C;-Cy-ankun)-0-(C,-Cy-ankuna) u -CH;-
nukionponuia; 6onee npennourutenbHo 3 C-Cy-ankuna, n C;-C4-ranorenankunia,
naxke 6ojee mpeamnodYTUTENbHO U3 MeTuia u C-rajoreHajJKuia; B Y4aCTHOCTH
npeacTaBisieT co00i MeTHI.

B cooTBeTCTBUH C NOTOJTHUTEIbHBIM BAPHAHTOM OCYIIECTBICHHUS U300peTeHUs,
n npexacrasiisietT coboi 1, 2, 3, 4 unu 5; Gonee MPeANOYTUTENBHO N MPEACTABISIET
coboii 1, 2 unu 3, naxke 6ojiee MPEATOYTUTENBHO N MpeAcTaBsier codol 1 unu 2; B
JaCTHOCTH N MpencTaBsieT coOoi 1.

B cooTBeTCTBUH C TOTOJTHUTEIbHBIM BAPHAHTOM OCYIIECTBJICHHUS U300peTEeHUs,
n npexacrasiseT coboi 0, 1, 2 unu 3, 6onee npeanoyrutensyo 0, 1 unu 2, B
yacTHOCTH 0.

B cooTBeTCTBUM C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS H300pETEeHUS,
n npenacTaBiaseT coOol 2, U ABa 3aMecTUTENs R HAXONATCS MPEANOYTUTENBHO B
noJoXkeHusax 2,3 (4To 03Ha4YaeT, YTO OJUH 3aMECTUTENb - B MMOJIOKEHUH 2, a APYroH -
B moJjiokenuu 3); 2,4; 2,5; 3,4 unu 3,5, naxe Ooyiee MPeANOUYTUTENHHO B MOJOKEHHUSIX
2,3 unu 2,4.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS U300peTeHUs,
n npencTasnseT coboi 3, u Tpu 3amecTuTeNs R? HAXOAATCS MPENNOYTUTENBHO B
MOJIOKeHusIX 2, 3 u 4.

B cooTBeTCTBUH C NOTOJHUTEIBHBIM BAPHAHTOM OCYIIECTBICHUS U300pETeHHUs,
R? BeiGpan u3 ranorena, CN, NH-C-C;-ankuna, N(C,-Cy-ankuna),, C,-C4-ankuna,
C,-Cs-ankenmna, C,-Cy-ankunmia, -0O-C-Cy-ankuna, -C(=N-0-C,-Cy-ankun)-C;-Cy-
ankuna, -C(=0)-C,-Cy-ankuna, -O-CH,-C(=N-0-C,-C4-ankun)-C,-Cy-ankmna, C3-Cy-

nukgoankuna, -Ci-Cy-ankun-Cs-Cy-unknoankuna, -0-Cs-Cy-uuknoankuna, peruna, 3-
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- 5-4JIEHHOI'O TeTePOLMKIOAIKHUIA, 3- - 5S-4JIEHHOTO IeTePOLMKIOAJIKEHNUIA U 5- NN
6-4JIEHHOTO reTepoapuiia, rae YKa3aHHbIE reTePOLHKIOATKII, T€TePOLUKIOATKEHUI U
reTepoapuil MIOMUMO aTOMOB yriepoaa cogepskat 1, 2 unu 3 rerepoatoma, BRIOpaHHbIE
u3 N, O u S, rae ykaszanHble (EeHUI, FeTePOLUKIOANKIII, IreTePOLHKIOATKEHUT U
reTepoapuil MPUCOEeTUHEHbI HEMOCPEACTBEHHO HJIN Yepe3 aTOM KUCJIOpOa U Yepes
C,-Cy-ankuneHoBbId JTUHKEP.

IMpennoututensHo, R? BuiGpan u3 ranorena, CN, NH-C;-C,-ankuna, N(C;-C,-
ankuna),, C;-Cy-ankuna, C,-Cy-ankenuna, C,-Cy-ankununa, -O-C,-Cy-ankuna, -
C(=0)-C;-Cy-ankuna, -C(=N-0-C;-Cy-ankun)-C,-C4-ankuna, C;-C4-uukiaoankuna, -
0-C;-Cy-tmkinoankuna, peHuna, 3- - S-4JeHHOrO reTepOLUNKIOATKIIA U S- Wi O-
YJIEHHOT'O TeTepoapuiia, rae yKkasaHHble reTepOLUKIOAIKUI H FeTepoapusl IOMUMO
aTOMOB yriiepona coxep:xkat 1 wim 2 rerepoaroma, BeiOpanHbie u3 N, O u S, rue
yKa3aHHbIe (EHUJI, TETePOLUKIIOANKUI U FreTePOapHI MPHUCOSTUHEHBI
HEMOCPEICTBEHHO UJIM Yepe3 aTOM KHCJIOPOAa TN Yepe3 METHJICHOBBIN JIMHKEP .

Bonee npeanoururensro, R? Beibpan us ranorena, CN, C1-Cs-ankuna, -0O-C;-Cs-
ankuna, -C(=N-0-CHj3)-CHs;, C;3-Cy-uuknoankuna, -0-Cs-Cy-uuknoankuna, peHuna,
3- - 5-4JI€HHOT O reTePOLMKIOANKNIA U S- U O-4JIEHHOTr O reTepoapuia, rae
yKa3aHHbIEe T€TePOLUKIOAJIKUI U reTepoapuil MOMHUMO aTOMOB yriepojaa coxepxar 1
unu 2 rerepoatroma, BeiOpanabie u3 N, O u S, rne yka3zaHHbie (pEeHUI,
reTePOLUKIIOANIKUI U FeTePOoapyI MPUCOEIUHEHBI HEOCPEICTBEHHO UK Yepe3 aTOM
KHCJIOPOJa UJIU Yepe3 METUJIEHOBBIN JIUHKEP.

B uwactaoctu, R? BeiGpan u3 ranorena, CN, C,-C,-anxuna, -O-C;-C,-ankuna,
stenuna, dtunmna u -C(=N-O- CH3)-CH;.

B cooTBeTCTBUUY C BbIIEYKAa3aHHBIM BAPUAHTOM OCYIIECTBIECHUS M300peTEeHUS
nns R?, Bplleyka3zaHHBINA FeTEPOLUKIOAIKUI 60Je€e MPEANOYTUTENLHO NPEACTABISET
co00¥ 4-4JIeHHBIN reTePOLUNKIOATKI, TJle YKa3aHHBIN reTepOLHKIOATKUI TOMUMO
aTOMOB yriiepona comepxuT 1 rerepoatoM, BeiOpaHHbIid U3 N, O u S,
npeanouTuTeabHo N.

B cooTBeTcTBUH C BBIIEYKAa3aHHBIM BAPUAHTOM OCYIIECTBICHUS H300peTEeHUS
nns R?, BelmeykasaHHbIl reTepoapua 60jee MPeAnoOvYTUTENBHO MPEACTABISET COOOM
S-4JIeHHBIN reTepoapul, A€ YKa3aHHbIM reTrepoapuia NOMUMO aTOMOB yrjiepoaa

comepxuT 1 unu 2 rerepoaroma, BeiOpanHbie u3 N, O u S, npeanourutensHo N HIIH

0.
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B cooTBeTcTBUH C BhIIEYKA3aHHBIM BAPUAHTOM OCYIIECTBJIEHHUS N300peTeHUS
nnsa R?, anupatuyeckue u nukiauueckue GparMeHTsl R? SABISIOTCS HE3aMEIIEHHBIMH
uiu HecyT 1, 2, 3, 4 unu 10 MakCUMajlbHOIO KOJUYECTBA OJJMHAKOBBIX MJIM Pa3HbIX
rpynmn Rb, BbIOpaHHbIX U3 ranorena, CN, NH,, NO,, C;-C4-ankuna, C;-Cy-
rajorenankuia, -O-C,-Cy-ankuna u -0-C,-C4-ranoresankuna; ooyee
NPEANOYTUTENBHO TOJNBKO HUKIUYECKHE GparMeHThl R? ABNAIOTCS He3aMEEHHBIMU
Uiy HecyT 1, 2, 3, 4 unu 10 MakKCUMaJbHOTO KOJUYECTBA OJIMHAKOBBIX MJIU Pa3HbIX
rpymm Rb, BhIOpaHHbIX U3 rajorena, CN, NH,, NO;, C,-Cs-ankuna, C;-Cs-
rajorenankuna, -0O-C-Cy-ankuna u -O-C,-Cy-rasoresankuina; naxe douee
NPEANOYTHTENLHO TOJbKO (peHUNbHbIN GparMenT R ABNseTCS HE3aMEIEHHBIM UIH
HeceT 1, 2, 3, 4 unu 5 OAUHAKOBBIX UM PA3HBIX IPyMI R®, BBIOPAHHBIX M3 TAJIOTCHA,
CN, C,-Cy-ankuna, C,-Cy-ranorenankuna, -0-C,-Cy-ankuna u -0-C,-Cy-
rajoreHaKuja;, B YaCTHOCTH YKa3aHHbBIH (PEHUIT SBJISETCS He3aMEIeHHBIM HJIH HECeT
1, 2 unn 3 onuHAKOBbIE MK pasHble rpynmbl R®, BeiGpanusie us ranorena, CN, C,-C;-
ankuna, C,-C,-ranorenankuina, -O-C,-C;-ankuna u -0-C,-C,-rajoreHankumia.

B cooTBeTCTBUH C NOTOJHUTEIBHBIM BAPHAHTOM OCYIIECTBIICHUS, HACTOSIIEE
n300peTeHrne OTHOCUTCS K coequHeHusIM Gopmysl | rae:

R’ BbiOpaH u3 CH u N;

R’ BbIOpaH u3 ranoreHa, C;-Cy-ankuna, C,-Cs-ankennna,
C:-Cy-monoranorenankuna, Ci-C,-nuranorenankuna, Cs;-Cy-uuknoankunaa u -0-C, -
C4-ankuina;

R* BbiOpan u3 C-Cg-ankuna, C,-Cy-ankenmna, C,-Cy-ankununa, C,-Cs-
ranorenankuia, C,-Cy-ranorenankenuna, -C(=0)-C;-Cy-ankuna, -(C,-Cy-ankun)-O-
(C1-Cy-ankuna), -(C1-Cy-ankun)-0-(C,-Cy-ranorenankuina) u -C-Cy-ankun-Cs-Ce-
LUKJIOAJIKHJIA,

R? BbIOpaH u3 rajorena, CN, C,-C,-ranorenankuna, C;-C4-ankuna, -O-C,-
Cs-ankuna, -0-C,-C4-ranorenankuna, -C(=N-0-C,-C,-ankuna)-C,-C,-ankuna, -
C(=0)-C,-Cy-ankuna, C3-Cy-nuknoankuna, -C;-C,-ankuna-Cs-Cy-uukiaoankuna, -O-
Cs-Cy-uuknoankuna, peruna, 3- - S-4JIeHHOTO TeTePOIUKIIOANKUIA U 5- uiu 6-
YJIEHHOT'O TeTepoapuiia, rae yKa3aHHbIe reTepOLNKIOAIKUI H TeTepoapusl IOMUMO
aTOMOB yriiepona coxep:xkar 1 mwim 2 rerepoaroma, BeiOpanHbie n3 N, O u S, rue
yKa3aHHbIe (EHUJI, TETePOLUKIIOAJKUI U FeTePOapP U MPUCOSTUHEHBI
HEMOCPEICTBEHHO WJIM Yepe3 aTOM KHCJIOPOAa MIIU Yepe3 METHJICHOBBIN JIMHKEP, U TIe

BbIH_IGYKaSaHHHﬁ OUKJINYECCKHE (1)pal"MeHTbI Ra ABJIAOTCA HE3AaMCIICHHBIMU UJIM HECYT
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1, 2 unn 3 onuHAKOBbIE MK pasHeie rpymmbl R®, BeiGpanusie us ranorena, CN, C,-C;-
ankuna, C,-C,-ranorenankuna, -0-C,-C,-ankuina n -O-C,-C,-rajoreHajikmnmia;

n npencrasisieT coOoi uenxoe yucio, seiopannoe u3 0, 1, 2 u 3;

KaK TaKOBBIM U B (pOpME UX CTEPEOU3OMEPOB U TAYTOMEPOB, U UX N-OKCHAOB U
CeJIbCKOXO03sIHCTBEHHO MPUEMJIEMBbIX COJIEH.

B COOTBETCTBUU C AOTIOJTHUTEBHBIM BAPUAHTOM OCYIIECTBJIECHUS U300 peTeHus,
R' npencrasmsier co6oii O, u R* npexcrasisier coGoii N, which compounds are of

formula I.1:

3
R
R4
0 1.
"), ‘@AN N ‘
HsC” "N “CHjs
o

B cooTBeTcTBHH C AOMOJIHUTCJIbHBIM BAPUAHTOM OCYILIECCTBJIICHUA I/1306peTeHI/I$I,

2 - o
R” nmpencrasnsier coboii CH, rne coenunenus npenacrapieHsl popmyioit 1.2:

3
R
R4
(o) 1.2.
N/
(Ra),L@/g o H
H3C/ \C H3
(0]

[IpennoyTuTeENbHO, R’ coemunennii I npeacTaBisieT COO0N OMUH U3 CIAEIYIOIUX

panukanos 3-1 - 3-6:

N | R’ N | R’ N | R’
3-1 | CH;3 3-3 | CHF, 3-5 | CH=CH,
3-2 OCH3 3-4 C3H5 3-6 CH2CH:C(CH3)2

Hasxe 6ojee mpeanouYTUTETHHO R’ npencrasiser codboit CHs;, OCH;, CHF, wiu
CsHs, B vactnoctu CHs.

Oco0eHHO MpeanoYTUTEIbHbIE BAPHAHTHI OCYIIECTBICHUS] H300peTEeHUS
oTHOCsTCS K coequnenusim L rae R? MpeacTaBiisieT OO0 OMUH U3 CIEAYIOIUX

paaukanos 4-1 - 4-8:

Ne |[R* Ne |R* Ne |[R*

4-1 | CH; 4-4 | CH,CF; 4-7 | C=CH
4-2 | C,Hs 4-5 | CHF, 4-8 | C=CCHj3;
4-3 | CH,OCH; 4-6 | CH,CsH;
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OcobeHHO mpeAnoYTUTENbHBIE BAPUAHTHI OCYINECTBIEHUS U300peTeH U

OTHOCATCS K coenvHenusm I, rae R? BbIOpaH U3 OJHOTO U3 CIENYIOIUX PagUKajoB a-1

-a-17:
Ne R? No R? Ne R?
a-1 F a-7 OCH3 a-13 C6H5
a-2 | Cl a-8 | OCHF, a-14 | C=CH
a-3 | Br a-9 | OCF; a-15 | C=CCH;
a-4 CH3 a-10 C2H5 a-16 C3H5
a-5 CHF, a-11 | CH,CF; a-17 | C(=NOCH;)CHj;
a-6 | CF3 a-12 | CH=CH,
5 B cooTBeTCTBUY C NOTOJHUTEIBHBIM BAPUAHTOM OCYIIECTBICHUS H300pEeTEeHUS,

n npexacrasiser coboii 1. Bonee npeanoururenbHo, R? HAXOAUTCS B OPTO-TOJIOKEHUH

(2-R?), rne coenunenus npeacrasiennbl Gopmyoi LA

3
R
R R
0 LA
HsC” R “CHs
ol

2

2 o
rae naxe Oosee mpennmourutrenbHO R™ mpencrasisier coboit N. B cooTBeTcTBHU C
10 JOTIOJTHUTEIBHBIM BAPUAHTOM OCYIIECTBJIeHUs n3obperenus, R? Haxonurcs B Mera-

nonoxenun (3-R?), rae coenunenus npeacrasieHs Gpopmynoii I.B:

3

R
Rt
R e 1B
o N
~ 2’ ~
Hs¢” R CHj
(o]

2 o
rae naxe Oojee nmpeanoyTuTesbHO R npencrasisier coboit N.

2

B cOOTBETCTBUHU C JOTIOHUTEIBHBIM BAPUAHTOM OCYINECTBIEHUS U300peTeHHUs,
15 n npencrasnaseT coboii 2. Bonee npeanovTuTENbHO, N MpeAcTaBiser coboii 2 u na R?
3aMecTuTENs 00a HaXOonATCs B MeTa-nojoxenun (3,5-R?), rune coennnenus

npencrasiensl popmynoi [.C:

H

A N
? “CHj

/o\
HC” R
2
2 o
rae naxe Oosee mpennmoururebHO R™ mpencrasisier codoit N. B cooTBeTcTBHU C

20 JTOTIOJTHUTENIbHBIM BAaPUAHTOM OCYLIECTBJICHHUS U300pETEeHUs, N IpeaCcTaBiIsAeT co0oil 2,
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u n18a R 3amecturens o6a HaxomaTcs B opTo-nonoxkenun (2,6-RY), rne coenunenus

npencrasieHsl popmysioit [L.D:

3
R
R R
o .
0. 22k N
R Hye” R “CHs3
0

2

2 o
rae naxe Oosee mpennoututrebHO R™ npencrapisier coboit N. B cooTBeTCTBUU C
5 JTOTIOJTHUTEJIbHBIM BAPUAHTOM OCYLIECTBJICHHS U300PETEeHHS, N MPEACTaBIsAEeT COO0it 2
u aABa Ra 3aMECTUTEA HAXOOATCA B OPTO-IMOJIOKEHUU U META-TIOJIOKEHUHU, TOEC

coenuHeHus npeacrasiensl Gpopmynoii LLE:

3
R
R R
RK@AN,O |E
H
O _2z N_
H3C/ R CH3
0

2

2 o
rae naxe Oosee mpennmoututrenbHO R™ mpencrapisier coboit N. B cooTBeTcTBHU C
10 IOTIOJTHUTEJIBHBIM BAPUAHTOM OCYLIECTBJICHHS U300pETEeHUS, N IPEeACTaBIsAeT co00it 2,

u 1Ba Ra 3aMECTUTEJIAA HAXOAATCA B OPTO-IIOJIOKEHUHU U TTaApa-IIOJOXKECHUHU, TOEC

coeauHeHus npeacrasieHsl Gpopmynoii LF:

3
R RN
.0 I.F
R® HaC” R “CH,
0

2

rae naxe Gosee npexmouruTensHo R* mpexcrasusier co6oit N.

15 B BapuaHTe ocymecTBiIeHUs U300pETeHHs, COeTUHEeHUs | mpeacTaBieHbl
dopmymoii 1.1 u n, R®, R® u R* coorBercTBytoT mo6oii crpoke Tabuuisl A,
MPUBEACHHON HUXKeE, re coenuHeHns Ha3bBaroTes 1. 1-A-1 - 1.1-A-330.

B npyrom BapuaHTe OCyIIE€CTBJICHUS H300peTeHUs, COeNNHEHUs | mpencTaBieHb
dopmyoii 1.2 u n, R%, R u R* coorBercTBytoT mo6oii crpoke Tabuuisl A,

20 MPUBEACHHON HUXKE, Tie coennHeHus Ha3bpiBaroTes 1.2-A-1 - 1.2-A-330.

Tabauia A:
Ne n | R* R’ R?
A-1 01 - CH; CH;
A-2 1|2-F CHj; CHj;
A-3 11| 2-Cl CHj; CHj;
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Ne n |R? R’ R*
A-4 1 |2-Br CH; CH;
A-5 1 | 2-CH; CH; CH;
A-6 1 | 2-CHF, CH; CH;
A-7 1 | 2-CF; CH; CH;
A-8 1 | 2-OCH; CH; CH;
A-9 1 | 2-OCHF, CH; CH;,
A-10 1 | 2-OCF; CH; CH;
A-11 1 [ 2-C,H; CH; CH;
A-12 v |1 | 2-CH,CF; CH; CH;
A-13 1 | 2-CH=CH, CH; CH;
A-14 1 | 2-C¢Hs CH; CH;
A-15 1 | 2-C=CH CH; CH;
A-16 1 | 2-C=CCH; CH; CH;
A-17 1 | 2-C3Hs CH; CH;
A-18 1 | 2-C(=NOCH;3)CH; CH; CH;
A-19 1 |2-CN CH; CH;
A-20 1 |3-F CH; CH;
A-21 1 [3-Cl CH; CH;
A-22 1 |3-Br CH; CH;
A-23 1 | 3-CH; CH; CH;
A-24 1 | 3-CHF, CH; CH;
A-25 1 | 3-CF; CH; CH;
A-26 1 | 3-OCH; CH; CH;
A-27 1 | 3-OCHF, CH; CH;
A-28 1 | 3-OCF; CH; CH;
A-29 v |1 |3-C,H;s CH; CH;
A-30 v |1 |3-CH,CF; CH; CH;
A-31 1 | 3-CH=CH, CH; CH;
A-32 1 | 3-C¢Hs CH; CH;
A-33 1 | 3-C=CH CH; CH;
A-34 1 [ 3-C=CCH; CH; CH;
A-35 1 [ 3-C;H; CH; CH;
A-36 1 | 3-C(=NOCH;)CH; CH; CH;
A-37 1 [3-CN CH; CH;
A-38 1 | 4-F CH; CH;
A-39 1 | 4-Cl CH; CH;
A-40 1 | 4-Br CH; CH;
A-41 1 | 4-CH; CH; CH;
A-42 1 | 4-CHF, CH; CH;
A-43 1 | 4-CF; CH; CH;
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Ne n |R? R’ R*
A-44 1 | 4-OCH; CH; CH;
A-45 1 | 4-OCHF, CH; CH;
A-46 1 | 4-OCF; CH; CH;
A-47 v |1 |4-C,H; CH; CH;
A-48 1 | 4-CH,CF; CH; CH;
A-49 1 | 4-CH=CH, CH; CH;
A-50 1 [ 4-C¢H; CH; CH;
A-51 1 [ 4-C=CH CH; CH;
A-52 1 [ 4-C=CCH; CH; CH;
A-53 1 | 4-C3H5 CH; CH;
A-54 1 | 4-C(=NOCH;3)CH; CH; CH;
A-55 1 |4-CN CH; CH;
A-56 0] - CHs; C,Hs
A-57 1 |2-F CH; C,Hs
A-58 1| 2-Cl CH; C,Hs
A-59 1 |2-Br CH; C,Hs
A-60 1 | 2-CH; CH; C,Hs
A-61 1 | 2-CHF, CH; C,Hs
A-62 1 | 2-CF; CH; C,Hs
A-63 1 [ 2-OCH; CH; C,Hs
A-64 1 | 2-OCHF, CH; C,Hs
A-65 1 | 2-OCF; CH; C,Hs
A-66 v |1 |2-C,H; CH; C,Hs
A-67 v |1 |2-CH,CF; CH; C,Hs
A-68 1 | 2-CH=CH, CH; C,H;
A-69 1 [ 2-C¢Hs CH; C,Hs
A-70 1 | 2-C=CH CH; C,Hs
A-71 1 | 2-C=CCH; CH; C,Hs
A-72 1 | 2-C3Hs CH; C,Hs
A-73 1 | 2-C(=NOCH;)CH; CH; C,Hs
A-74 1 [2-CN CH; C,Hs
A-75 1 |3-F CH; C,Hs
A-76 1 [3-Cl CH; C,Hs
A-77 1 |3-Br CH; C,Hs
A-78 1 | 3-CH; CH; C,Hs
A-79 1 | 3-CHF, CH; C,Hs
A-80 1 | 3-CF; CH; C,Hs
A-81 1 | 3-OCH; CH; C,Hs
A-82 1 | 3-OCHF, CH; C,Hs
A-83 1 | 3-OCF; CH; C,Hs
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Ne n |R? R’ R*
A-84 v |1 |3-CyHs CH; C,Hs
A-85 v |1 | 3-CH,CF; CH; C,Hs
A-86 1 | 3-CH=CH, CH; C,Hs
A-87 1 | 3-C¢Hs5 CH; C,Hs
A-88 1 | 3-C=CH CH; C,Hs
A-89 1 | 3-C=CCHj; CH; C,H;s
A-90 1 | 3-C5H;5 CH; C,H;
A-91 1 | 3-C(=NOCH3;)CH; CH; C,H;
A-92 1|3-CN CH; C,H;
A-93 1| 4-F CH3 C,H;s
A-94 11]4-Cl CH; C,Hs
A-95 1 | 4-Br CH; C,Hs
A-96 1 | 4-CH; CH; C,Hs
A-97 1 | 4-CHF, CH; C,Hs
A-98 1 | 4-CF; CH; C,Hs
A-99 1 | 4-OCH; CH; C,Hs
A-100 1 | 4-OCHF, CH; C,H;
A-101 1 | 4-OCF; CH; C,H;
A-102v |1 | 4-C,H;5 CH; C,H;
A-103 v | 1 | 4-CH,CF; CH; C,H;
A-104 1 | 4-CH=CH, CH; C,H;
A-105 1 | 4-C¢Hs5 CH; C,Hs
A-106 1 | 4-C=CH CH; C,Hs
A-107 1 4-CECCH3 CH3 Csz
A-108 1 | 4-CsHs CH; C,Hs
A-109 1 | 4-C(=NOCHs3)CH; CH; C,Hs
A-110 1 | 4-CN CH; C,Hs
A-111 0] - CH; CH,CF;
A-112 1]|2-F CH; CH,CF;
A-113 11]2-Cl CH; CH,CF;
A-114 1 |2-Br CH; CH,CF;
A-115 1 | 2-CH; CH; CH,CF;
A-116 1 | 2-CHF, CH; CH,CF;
A-117 1 | 2-CF; CH; CH,CF;
A-118 1 | 2-OCH; CH; CH,CF;
A-119 1 | 2-OCHF, CH; CH,CF;
A-120 1 | 2-OCF; CH; CH,CF;
A-121v |1 | 2-C;H5 CH; CH,CF;
A-122v | 1 | 2-CH,CF; CH; CH,CF;
A-123 1 | 2-CH=CH, CH; CH,CF;
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Ne n |R? R’ R*

A-124 |1 | 2-CeHs CH; CH,CFj
A-125 |1 |2-C=CH CH; CH,CFj5
A-126 |1 | 2-C=CCHs CH; CH,CFj3
A-127 |1 | 2-C3H;s CH; CH,CF;
A-128 |1 [2-C(=NOCH;)CH; CH; CH,CF;
A-129 [1]2-CN CH; CH,CF;
A-130 |1 [3-F CH; CH,CF;
A-131 |1 [3-Cl CH; CH,CF;
A-132 |1 [3-Br CH; CH,CF;
A-133 |1 |3-CH; CH; CH,CFj5
A-134 |1 | 3-CHF, CH; CH,CFj5
A-135 |1 |3-CF; CH; CH,CF;
A-136 |1 |3-OCH; CH; CH,CF;5
A-137 |1 |3-OCHF, CH; CH,CFj5
A-138 |1 |3-OCF; CH; CH,CF;5
A-139v | 1 | 3-C,H; CH; CH,CFj5
A-140v | 1 | 3-CH,CF; CH; CH,CF;
A-141 |1 |3-CH=CH, CH; CH,CF;
A-142 |1 | 3-C4Hs CH; CH,CF;
A-143 |1 |3-C=CH CH; CH,CF;
A-144 |1 |3-C=CCH; CH; CH,CF;
A-145 |1 | 3-C3H; CH; CH,CF;
A-146 |1 | 3-C(=NOCH;)CHj; CH; CH,CFj3
A-147 |1 |3-CN CH; CH,CFj3
A-148 |1 | 4-F CH; CH,CF;
A-149 |1 |4-Cl CH; CH,CF;5
A-150 |1 |4-Br CH; CH,CFj5
A-151 |1 |4-CH; CH; CH,CF;
A-152 |1 | 4-CHF, CH; CH,CFj5
A-153 |1 | 4-CF; CH; CH,CF;
A-154 |1 |4-OCH; CH; CH,CF;
A-155 |1 |4-OCHF, CH; CH,CF;
A-156 |1 | 4-OCF; CH; CH,CF;
A-157v | 1 | 4-C,H; CH; CH,CF;
A-158v | 1 | 4-CH,CF; CH; CH,CF;
A-159 |1 |4-CH=CH, CH; CH,CFj5
A-160 |1 | 4-CeH; CH; CH,CFj5
A-161 |1 |4-C=CH CH; CH,CFj5
A-162 |1 |4-C=CCH; CH; CH,CF;
A-163 |1 | 4-C3H; CH; CH,CF;
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Ne n |R? R’ R*

A-164 |1 | 4-C(=NOCH;)CH; CH; CH,CFj
A-165 |1 |4-CN CH; CH,CFj5
A-166 [0 | - CH; CH,0CH;
A-167 |1 |2-F CH; CH,0OCH;
A-168 |1 |2-ClI CH; CH,OCH;
A-169 [1]2-Br CH; CH,OCH;
A-170 |1 |2-CH; CH; CH,OCH;
A-171 |1 | 2-CHF, CH; CH,OCH;
A-172 |1 | 2-CF; CH; CH,OCH;
A-173 |1 |2-OCH; CH; CH,OCH;
A-174 |1 | 2-OCHF, CH; CH,0OCH;
A-175 |1 | 2-OCF; CH; CH,0OCH;
A-176 v | 1 | 2-C,H; CH; CH,0OCH;
A-177v | 1 | 2-CH,CF; CH; CH,0OCH;
A-178 |1 | 2-CH=CH, CH; CH,0OCH;
A-179 |1 | 2-CeHs CH; CH,0OCH;
A-180 |1 |2-C=CH CH; CH,OCH;
A-181 |1 |2-C=CCH; CH; CH,0OCH;
A-182 |1 |2-C3H; CH; CH,0CH;
A-183 |1 [ 2-C(=NOCH;)CH; CH; CH,0CH;
A-184 |1 [2-CN CH; CH,0OCH;
A-185 |1 |3-F CH; CH,0OCH;
A-186 |1 |3-ClI CH; CH,0OCH;
A-187 |1 |3-Br CH; CH,0OCH;
A-188 |1 | 3-CH; CH; CH,OCHj;
A-189 |1 |3-CHF, CH; CH,OCH;
A-190 |1 |3-CF; CH; CH,0OCH;
A-191 |1 |3-OCH; CH; CH,0OCH;
A-192 |1 |3-OCHF, CH; CH,0OCH;
A-193 |1 |3-OCF; CH; CH,OCH;
A-194v |1 | 3-C,H; CH; CH,OCH;
A-195v | 1 | 3-CH,CF; CH; CH,OCH;
A-196 |1 |3-CH=CH, CH; CH,OCH;
A-197 |1 | 3-CeHs CH; CH,OCH;
A-198 |1 |[3-C=CH CH; CH,OCH;
A-199 |1 |3-C=CCH; CH; CH,0OCH;
A-200 |1 |3-CsH; CH; CH,0CH;
A-201 |1 [ 3-C(=NOCH;)CH; CH; CH,0CH;
A-202 |1 [3-CN CH; CH,0OCH;
A-203 |1 |4-F CH; CH,0OCH;
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Ne n |R? R’ R*
A-204 |1 |4-Cl CH; CH,0CH;
A-205 |1 |4-Br CH; CH,0CH;
A-206 |1 |4-CH; CH; CH,0CH;
A-207 |1 | 4-CHF, CH; CH,0OCH;
A-208 |1 |4-CF; CH; CH,OCH;
A-209 |1 [4-OCH; CH; CH,OCH;
A-210 |1 |4-OCHF, CH; CH,OCH;
A-211 |1 |4-OCF; CH; CH,OCH;
A-212v | 1 | 4-C,H; CH; CH,OCH;
A-213v | 1 | 4-CH,CF; CH; CH,OCH;
A-214 |1 | 4-CH=CH, CH; CH,0OCH;
A-215 |1 | 4-CeHs CH; CH,0OCH;
A-216 |1 |4-C=CH CH; CH,0OCH;
A-217 |1 | 4-C=CCHs CH; CH,0OCH;
A-218 |1 |4-CsH; CH; CH,0OCH;
A-219 |1 [ 4-C(=NOCH;)CH; CH; CH,0OCH;
A-220 |1 |4-CN CH; CH,OCH;
A-221 [0 - CH; CHF,
A-222 |1 |2-F CH; CHF,
A-223 |1 |2-Cl CH; CHF,
A-224 |1 |2-Br CH; CHF,
A-225 |1 |2-CH; CH; CHF,
A-226 |1 |2-CHF, CH; CHEF,
A-227 |1 |2-CF; CH; CHEF,
A-228 |1 [2-OCH; CH; CHF,
A-229 |1 |2-OCHF, CH; CHF,
A-230 |1 |2-OCF; CH; CHF,
A-231v | 1 | 2-C,H; CH; CHF,
A-232v | 1 | 2-CH,CF; CH; CHF,
A-233 |1 |2-CH=CH, CH; CHF,
A-234 |1 | 2-C4Hs CH; CHF,
A-235 |1 |2-C=CH CH; CHF,
A-236 |1 |2-C=CCH; CH; CHF,
A-237 |1 |2-C3H;s CH; CHF,
A-238 |1 [2-C(=NOCH;)CH; CH; CHF,
A-239 |1 |2-CN CH; CHF,
A-240 |1 |3-F CH; CHF,
A-241 |1 |3-Cl CH; CHEF,
A-242 |1 |3-Br CH; CHF,
A-243 |1 |3-CH; CH; CHF,
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Ne n [R* R’ R
A-244 1 | 3-CHF, CH3 CHF,
A-245 1| 3-CF; CH3 CHF,
A-246 1 | 3-OCH3 CH3 CHF,
A-247 1 | 3-OCHF, CH; CHF,
A-248 1 | 3-OCF; CH; CHF,
A-249v | 1 | 3-C,H;5 CH; CHF,
A-250v |1 | 3-CH,CF; CH; CHF,
A-251 1 | 3-CH=CH, CH; CHF,
A-252 1 | 3-C4Hs CH; CHF,
A-253 1 | 3-C=CH CH3 CHF,
A-254 1 | 3-C=CCH;3; CH3 CHF,
A-255 1 |3-CsHs CH3 CHF,
A-256 |1 |3-C(=NOCH;)CH; CH; CHF,
A-257 1|3-CN CH3 CHF,
A-258 1]4-F CH3 CHF,
A-259 1 |4-Cl CH3; CHF,
A-260 1 |4-Br CH3; CHF,
A-261 1 | 4-CH; CH; CHF,
A-262 1 | 4-CHF, CH; CHF,
A-263 1 | 4-CF; CHs; CHF,
A-264 1 | 4-OCH3; CHs; CHF,
A-265 1 | 4-OCHF, CH; CHF,
A-266 1 | 4-OCF3 CH; CHF,
A-267v |1 4-C2H5 CH3 CHFz
A-268v | 1 | 4-CH,CF; CH; CHF,
A-269 1 | 4-CH=CH; CH3; CHF,
A-270 1 | 4-CeHs CH3 CHF,
A-271 1 | 4-C=CH CH3 CHF,
A-272 1 | 4-C=CCH;3; CH3 CHF,
A-273 1 | 4-CsHs CH; CHF,
A-274 |1 | 4-C(=NOCH;)CH; CH; CHF,
A-275 1 |4-CN CH3; CHF,
A-276 0] - CH; CH,C;Hs
A-277 1]2-F CH; CH,C;Hs
A-278 1]2-Cl CH3; CH,C;Hs
A-279 1|2-Br CH3 CH,C3Hs
A-280 1 | 2-CH;3; CH3 CH,C3Hs
A-281 1 | 2-CHF, CH3 CH,C3Hs
A-282 1| 2-CF; CH; CH,C;Hs
A-283 1 | 2-OCH3 CHs; CH,C;Hs
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Ne n |R? R’ R*

A-284 |1 |2-OCHF, CH; CH,CsH;
A-285 |1 |2-OCF; CH; CH,C;H;
A-286v | 1 | 2-C,H; CH; CH,C;H;
A-287v | 1 | 2-CH,CF; CH; CH,C;H;
A-288 |1 |2-CH=CH, CH; CH,C;H;
A-289 |1 [ 2-CeHs CH; CH,C3Hs
A-290 |1 |2-C=CH CH; CH,CsH;
A-291 |1 |2-C=CCH; CH; CH,C;H;
A-292 |1 |2-C3H; CH; CH,C;H;
A-293 |1 | 2-C(=NOCH;)CH; CH; CH,CsH;
A-294 [1[2-CN CH; CH,C;H;
A-295 [1[3-F CH; CH,C;H;
A-296 |1 |3-Cl CH; CH,CsH;
A-297 |1 |3-Br CH; CH,CsH;
A-298 |1 |3-CH; CH; CH,C;H;
A-299 |1 | 3-CHF, CH; CH,C;H;
A-300 |1 |3-CF; CH; CH,CsH;
A-301 |1 |3-OCH; CH; CH,CsH;
A-302 |1 |3-OCHF, CH; CH,C;H;
A-303 |1 |3-OCF; CH; CH,C;H;
A-304v |1 |3-C,H; CH; CH,C;H;
A-305v | 1 | 3-CH,CF; CH; CH,C;H;
A-306 |1 |3-CH=CH, CH; CH,C;H;
A-307 |1 ]3-CeHs CH; CH,C3Hs
A-308 |1 |3-C=CH CH; CH,C;H;
A-309 |1 |3-C=CCH; CH; CH,C;H;
A-310 |1 |3-C3H; CH; CH,CsH;
A-311 |1 [3-C(=NOCH;)CH; CH; CH,CsH;
A-312 |1 [3-CN CH; CH,C;H;
A-313 |1 |4-F CH; CH,C;H;
A-314 |1 |4-Cl CH; CH,CsH;
A-315 |1 |4-Br CH; CH,CsH;
A-316 |1 |4-CH; CH; CH,C;H;
A-317 |1 | 4-CHF, CH; CH,C;H;
A-318 |1 |4-CF; CH; CH,C;H;
A-319 |1 |4-OCH; CH; CH,CsH;
A-320 |1 |4-OCHF, CH; CH,CsH;




30

Ne n |R? R’ R*

A-321 |1 |4-OCF; CH; CH,C3Hs
A-322v | 1 | 4-C,H; CH; CH,C;Hs
A-323v | 1 | 4-CH,CF; CH; CH,C;Hs
A-324 |1 | 4-CH=CH, CH; CH,C3Hs
A-325 |1 | 4-CeH; CH; CH,C3Hs
A-326 |1 |4-C=CH CH; CH,C;Hs
A-327 |1 |4-C=CCH; CH; CH,C;Hs
A-328 |1 | 4-C;H; CH; CH,C;Hs
A-329 |1 [ 4-C(=NOCH;)CH; CH; CH,C3Hs
A-330 |1 [4-CN CH; CH,C;Hs

Cunres

CoenuHeHHs: MOTYT OBITh TOJYYEHBI PA3JTUYHBIMU MYTSMHU O AHAJOTHUH C
HU3BECTHBIMU CIIOCOOAMH MPEALIEeCTBYIOMETO YPOBHS TeXHUKHU (Hanpumep, EP 463488)
5 U MPEUMYIIECTBEHHO MyTEeM CHHTE3a, MOKAa3aHHOTO Ha caenyomux Cxemax 1-4 u B
SKCIMEPUMEHTAJIbHON YaCTU JAHHOU 3asIBKH.

IMogxopsmuii cnocob nmonydeHnuit coenunennii I nzobpaxen va Cxeme 1.

Cxema 1:
R4
(Ra>n\©/ko "
— \Rz \CH3
I Il
LR'=0
R m@’k
HsC -Og2? ‘CH3
o)
LR!=
10 OH HauMHaeTcs ¢ MpeBpalleHnss KETOHA B COOTBETCTBYIOLUN OKCUM C

UCIIOJIb30BAHUEM THAPOXJIOPUIA THAPOKCHIAMUHA U OCHOBAHMS, TAKOTO KakK
NUPUINH, TUAPOKCHA HATPHS MIIM al[€TaT HATPUS, B MOJAPHBIX PACTBOPUTEINSX, TAKUX
KaK METAHOJI, CMECh METAaHOJ-BO/Ia UJIM 3TAHOJ NPHU TeMIlepaTrypax peakuuu ot 60 no
100°C, mpennouturenpbHo npu npudnusurenapno 65°C. B cinyuae, korna Oplia

15 nosny4yeHa cmech E/Z, nzomeprr Mmoriu Obl OBITH pa3aeseHbl METOAMU OYUCTKH,
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U3BECTHBIMU B JAHHOH 00JaCTHU TEXHUKHU (HAIPUMeEp, KOJIOHOYHON XpoMaTorpaduei,
KPUCTANIU3ALUEN, TUCTHILIALNEN U T.1.). 3aTeM IPOBOAST COUETaHUE C
IpOMEXYTOYHbIM coenuHeHueM 1V, roe X npencrasiseTr co00l yXOASLIYIO TPYIIITY,
TaKyI0 KaK rajJloreH, TOJIYOJl- U METaHCYJb(pOHATHI, MPEANOYTUTENBHO X
npencrasisier codo Cl unu Br, B OCHOBHBIX YCJIOBHUSAX C HCIIOJIb30BAHUEM,
HampuMmep, TUAPUAA HATpus, KapOoHaTa Le3ns min KapOoHaTa Kajaus B Ka4yecTBe
OCHOBaHHS U C HCIOJb30BAHUEM OPraHUYECKOTO PACTBOPHUTENS, TAKOTO KaK
aumetuiapopmamun (JIM®PA) minu aneTOHUTPHII, KapOOHAT LIe3Hsl B KAYECTBE
OCHOBaHHS U ALIETOHUTPHUJI B KAYECTBE PACTBOPUTEJIS, MPH KOMHATHOH TeMIepaType
(KT) npubnmsurensuo 24°C. CnoxuosupHoe coenunenne I, roe R' npexcrasnser
coboit O, MosxeT GbITh IpeBparneHo B amux hopmyisl I, rae R' mpeacrasaser coboii
NH nyTtem peakuuu ¢ MeTHIaMHHOM (npeanodtutenbHo 40% BOIH. pacTBOp) €
ucnonb3oBanueM terparuapopypana (TI'®) B kauecte pacrBoputens npu KT.

Hpyroii o0muit cnocob monyuenus: coequnennii [ mzodbpaxen Ha Cxeme 2.

Cxema 2:
3
R o o
X
+ N=OH ———» N—O
HsC X 2N e O 0 . AO
3 3 . ~CH
R o (o} H3C \RZ X 3
Y vi
vlu
lNHz-NHZ‘Hzo MeNH, (B MeOH>l
R R
o
HoN-
H,N-© 2 ‘
O .7 N
i .9, Osch, X et R CH3

3 R o) Ie}

l +1l 1 +i

LR'=0 > [ R'=NH

IIpomexyTouHoe coequHenue IV noasepraroT B3aUMOIENHCTBUIO C N-
TUAPOKCUCYKIUMHUAOM VI ¢ HCONb30BaHUEM OCHOBAHUs], TAKOTO KaK TPUSTUIAMHUH B
JIM®A. Temneparypa peakuun o0biuHO cocTasisieT ot 50 no 70°C,
npeanoytutensHo npudnusurensHo 70°C. IlpeBpamenue B cCOOTBETCTBYOMUN O-
OeH3UATUAPOKCHIIAMHUH, MTPpOMekyTouHOoe coenunerue VIII, 6pu1o nocTurayTo 3a cuer
yaajgeHus: GTaTuMHUAHON TPYMIIBI, MPEANOUYTHTEIbHO C HCIIOJIb30BAHHEM
ruApasuHrujpaTta B MeTaHoJye B kauecTse pactopurens npu 25 °C. B kadecTse

AJIbTCPHATUBBI, YAAJICHHUEC (I)TaJIPIMPII[HOfI rpynmnsl ¢ UCIIOJIB30BAHUEM METUIAaMHWHA B
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MeTaHoJIe B KauecTBe pacTBopuTens npu 25 °C MoxeT 00ecrneduTb IpoOMEKYyTOTHOE
coenunenue IX. IIpomexyrtounoe coeaunenue VIII u npoMexyTouHOEe cCOeqUHEHUE
IX coOTBETCTBEHHO MOKHO KOHAEHCUPOBATb C KETOHAMM, UCIOJb3Ysl YKCYCHYIO
KMCJOTY WM NUPUIUH B METAHOJIE B KAUE€CTBE PaCTBOPUTENS MpU TeMmneparype oT 50
1o 65 °C. B ka4yecTBe albTepHATUBBI, KOHIEHCALINIO MOKHO TakXe IMPOBOIUTH C
stokcunom tutana (IV) (Ti(OEt)s) ¢ ucnonb3zopanuem TI'® B kauecTBe pacTBOPUTEIS
npu temneparype npubdiauzutenpHo 70 °C. XKenaeMblii mpoayKT 0OBIYHO
COIMPOBOXKIAETCA HEXXKeNaTeIbHbIM U30MEPOM, KOTOPBIN MOXKHO YIaIUTh, HAIPUMEP, C
MOMOIIBI0 KOJIOHOYHOW XpOMaTorpauu, KPUCTATITHU3ALIHH.

O6muii cnocod monydeHust IPOMEKYTOYHOTO coennHeHus | n3odpakeH Ha

Cxeme 3.
Cxewma 3:
3 R3 R3 R3
R
HC HsC X
H — 13 —_— 3 —_—
o o
=L 0PNy cH;  Hier “CH;  Hyer O e
o] (0] o]
X X Xl \Y
R'=0,R?=N

Coenunenne XI Moxet ObITh MOSYy4eHO U3 X JUTHUH-TaJOreHHBIM OOMEHOM HIIH
reHepUpOBaHUEM peakTuBa I puHbspa U falbHENIIEH peakuuel ¢ TMMETHIIOKCAIaTOM
UJIU XJIOPMETHIIOKCAJIAaTOM B IPUCYTCTBUU pacTBopuTted. IlpeanoyTurenbH bim
pactBoputenem saisgercs TI' @, 2-metun-TI'®, a TemnepaTtypa MOKET COCTABIATD OT -
70 no -78 °C. IIpeBpamenne npoMeKyTOUHOro coeauHeHuss X1 B mpoMekyTouHOe
coequnenue XII moxeT OBITh JOCTUTHYTO C UCIOJb30BAHUEM TUApoOXIopuna N-
METUJITHAPOKCUIIAMUHA U OCHOBAHMS, TAKOTO KaK NUPUAUH UIJIM aleTaT HATPHUs, B
NOJISIPHBIX PACTBOPUTENSIX, TAKUX Kak MeTaHol. TeMmnepatypa peakuuu
MPENNOYTUTEbHO cocTaBsieT npubnuzutebHo 65 °C. OOBIYHO ONYYaAT cMeCh F/Z,
HU30MEPBl MOKHO Pa3AeIuTh METOJaMHU OYHUCTKH, U3BECTHBIMH B aHHOH 00JacTH
TEXHHUKH (HampuMmep, KOJOHOYHOH xpomaTtorpadueid, KpucTalan3aunei).
bpomuposanue npomexxyTounoro coeaunenus XII naer xenaemoe npomMexKyTO4HOE
coennnenue IV, rae R' mpencrasaser coGoit O u R* = N. Dta peakuns
npomexyTouHoro coequneHus XII ¢ N-OpoMCyKIIMHUMHIOM B PAaCTBOPUTENSAX, TAKUX
KaK YeTBIPEXXJOPUCTBIH yriepos, XJopOeH30II, alleTOHUTPUII, C UCIIOJIb30BAHUEM

panuKaJbHBIX UHULMATOPOB, TAKUX Kak 1,1'-a300uc(UUKIOreKCAaHKapOOHUTPHIT) UITH
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a300MCHU300yTUPOHUTPUII, H TPOBOIAT NpHu Temmneparype ot 70 go 100°C.
IIpeanoYTUTENbHBIM PAJUKAIbHBIM HHULUATOPOM siBIsieTcs 1,1'-
a300uC(IIUKIIOreKCaHKapOOHUTPHIT), IPEATIOYTUTENIbHBIA PACTBOPUTEND - XJIOPOESH3 0
U npennoytuTenapHas temneparypa 80 °C.

CuHTe3 coennMHeHUN, ConepIKalIuX pa3Hble 3aMeCTUTEIN R’ NPOUCXOAUT B TOU
’Ke IOCJIENOBAaTEIbHOCTH, YTO U Ha Cxeme 3, rue R? npeacrasisieT coboi Opom.
Coueranue npomexxyTouHoro coequHenus 11l ¢ mpomexyTouHbIM coenuHeHuem 1V,
rae R® npexncrasusier coboii Gpom, naer coennnenue I, Kak OMUCAHO BBILIE.
Hcnonb3ys cTaHAApPTHBIE XUMUYECKHE PeaKkuu, Takue Kak peakuus Cy3yKH WM
Crtuna, 6pomrpynmna MOKeT ObITh peBpaIleHa, HAIPUMED, B IPYrHue 3aMECTHTEIHU
R’, Takue kak LMUKIOATKI, aTKOKCH U AIKEHII. J{OMOTHUTENbHbIE IPEBPALICHHs,
HalpuMep, STeHUJIa, 00ECTIeYNBAIOT COeqUHEHHS | ¢ IPYyrUMH 3aMeCTUTENISIMU R’,
TakuMu Kak 3Ttuia, CN U rajoreHaskul.

BbonbmnHCTBO KeTOHOB 00meit Gopmynsl II OblTM KOMMEpPUYECKH NOCTYIIHBI,
OJTHAKO /ISl KETOHOB, KOTOPbIE He OBLIM KOMMEPYECKH TOCTYITHBI, UX MOJyUYeHUE
OCYIIECTBJISITN HAa MPEANPUSTUN C UCIIOJIb30BAHUEM CIIOCOOOB, U3BECTHBIX B
NpeaecTBYOMEM YpoBHE TeXxHUKU. Ha cxeme 4 nokaszaHbl pa3JuyHble U3BECTHBIE B
JUTEPAType METObl CHHTE3a 3TUX KETOHOB.

Cxema 4:

(R (¢

-

a X ) Z

(R )n\g (Ra)n 0O (R )n\©/
XV Il

T O¢CH3

R,

g
4

O
xvil

Keron II MmoxkeT OBITh MONYyYeH U3 COOTBETCTBYIOIINX TaJIOTEHCOIEPIKALITUX
npeamecTBeHHUKOB X1V, rae X mpeAnoYTUTENBHO MPEACTaBIsIeT cOO0H OpoM miH
fion. Jlutuii-ranorenssiii oomeH (J Org Chem, 1998, 63 (21), 7399-7407) B

coequnenuu XIII ¢ ncnonp3oBaHNeM H-OYTHIUIUTHS MJIM CHHTE3 COOTBETCTBYIOLIETO

peaktuBa ['punbspa (Nature Comm, 2017, 8(1), 1-7) ¢ ucnons3zosanuem TI'® B
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Ka4yeCTBE PacCTBOPUTENA, U MOcieayomas peakus ¢ N-MeTokcu-N-MeTuIalueTaMu10M
npu TeMmneparype npumMmepHo ot -70 go -78 °C moxet aath ketoH II.

B xauecTBe anbTepHATUBBI, peakuus coueranus coenuHenuss X1V u tpudyrun(l -
STOKCHBHHMII)CTAHHAHA B IPUCYTCTBUHU KAaTAJIN3aTOPa HA OCHOBE MEPEXOAHOI0
MeTaJljla, NPeANOYTUTEIbHO NAJNIAANs, C HTOAXOASIIINMHY JIUTaHAaMHI B PACTBOPUTEJIE,
TaKOM KaK JUOKCaH, U MPH TeMmrepaType peakuuu npudbausureapuo 100°C, ¢
nocaenyromeit oopadorkoii 1 H. HCl moxet nate keton II (Org Lett, 2016, 18(7),
1630-1633, WO 2018/115380). Peakuus XIV ¢ BuruiaoBsiM 3pupom 1,4-6yranauona
B MPUCYTCTBUHU KATAJIN3aTOPAa Ha OCHOBE MEPEXOAHOr0 MeTajlia, MPEANOYTUTEIbHO
najjganus ¢ MOAXOASIIUMHE JUTAHIaMU U PACTBOPHUTEIEM, TAKUM KakK 1,2 -mponmaHano,
U OCHOBAHMEM, TAKUM Kak KapOOHAT HATPHS, U IPU TEMIIEPAType peakuu
npubnusurensHo 120 °C ¢ nocnenyrwomeit oopadorkoit 1 H. HCl MmoxeT obecnieunTsb
ketoH II (Chem A Eur J, 2008, 14(18), 5555-5566). B apyrom meTone UCIoab3yIOTCS
KHCJIOTHBIE COeMHEHUsI XV, KOTOpbIe MOTYT OBITh MPEBpALIeHbl B COOTBETCTBYIOLIUN
amun Beitnpeba unn cinoxHbiil 3¢pup kapdbonosoit kucnorsel X VII, u mocnenyromas
peakuus ¢ Opomunom metmnmaranem (MeMgBr) B pactBoputene, Takom kak TT' @,
npu temneparypax ot -78 no 0 °C, npennoururensro 0 °C, utoObl 00ecnednuTs KETOH
II. B apyrom meroae ucnonb3yercs peakuust autpuina XVI ¢ MeMgBr, koTopyro
NPOBOAAT B pacTBOpuUTeiie, TakoM kak TI'® unu Tonyon, npeanourutensHo TI'®, u
TeMIepaTypa peakiuu coctasiser oT 25 no 60 °C, npennoururensHo 60 °C, ¢
nocaenyromeit oopadorkoit 1v. HCI (Eur ] Med Chem, 2015, 102, 582-593).

Coenunenus I U X KOMIO3UIUU, COOTBETCTBEHHO, IPUTOJIHBI B Ka4eCTBE
GyHruuuaoB, 3GPEeKTHBHBIX MPOTHB LIUPOKOTO CHEKTpa PUTONATOTEHHBIX I'PpUOOB,
BKJIFOYasi MOYBEHHbIE TPUOBI, B YACTHOCTH U3 Kiaccos Plasmodiophoromycetes,
Peronosporomycetes (syn. Oomycetes), Chytridiomycetes, Zygomycetes, Ascomycetes,
Basidiomycetes. , n Deuteromycetes (cun. Fungi imperfecti). Ix MOXHO
UCIIOJIb30BaTh MPH 3aIIUTE PACTEHUH B KAYECTBE HEKOPHEBBIX (PYHTUIUIOB,
($YHrUOUAOB JIs MPOTPABIMBAHHS CEMSH U NMOYBEHHBIX (DYHTHIUIOB.

Coenunenns | 1 ©X KOMIO3HUIIUU MPEANOYTUTENBHO MPHUTOAHBI IJ1s1 OOPBOBI €
¢uTomaToreHHBIMH rPUOAMH Ha PA3JIUYHBIX KYJIbTYPHBIX PACTCHUSX, TAKUX KaK
3JIaKH, HaIIpUMep, MIIeHNUNa, POXKb, STYMEHb, TPUTHKAJIE, OBEC UJIU PHUC, CBEKJIA,
bpykTh, 6000BBIE pacTeHUs, TAKHE KAaK COsI, MACIMYHbIE PACTEHHUS, THIKBEHHBIE,
BOJIOKHUCTBIE PACTEHHS, LUTPYCOBbIE, OBOINH, JABPOBBIE PACTEHUS, SHEPTreTHUECKUE U

ChIpbEBBIE PACTEHUS, KyKypy3a; Tabak; opexu;, kode; daii; OaHaHBI, BHHOTPAJHBIE
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703bI (CTOJIOBBIM BUHOTPAA M BUHOTPAAHBII COK BUHOT'PAAHOH JIO3BI);, HATYpPaJbHbIE
Kay4yKOBbI€ PACTEHHUS, HJIM AEKOPATHUBHBIE U JIECHbIE PACTEHUs, HA MaTepHuale s
Pa3MHOXEHHS PACTEHUH, TAKOM KaK CEMEHa, U Ha TIOCEBHOM MaTepHualie 3THX
pacTeHuil.

B coorBeTcTBUU ¢ M300peTeHNEM BCE BhILIENIEPEUNCICHHbIE KYJIbTUBHPYEMbIE
pacTeHHs BKIIIOYAIOT BCE BHABI, MOJBHbI, BAPHAHTBI, COPTA W/ MU THOPUABI, KOTOPbIE
OTHOCSITCSl K COOTBETCTBYIOIMM KYJIbTHUBUPYEMBIM PACTEHUSM, BKJIKOUAs, TIOMHUMO
pOYEro, O3UMbIE U SPOBbIE COPTA, B YACTHOCTH, Y 3JIAKOB, TAKMX KaK MIIEHULA U
SYMEHb, a TAK)KE Parc, HAIpUMep, O3UMasl MIIEHULA, APOBas MIISHULA, O3UMBbIH
SYMEHb H T.1.

Kykypy3a Take U3BE€CTHA KaK HHIUNUCKAs KyKypy3a uiu mMauc (Zea mays),
KOTOpast BKJIIIOUAeT B ce0s BCe BUABI KYKYPY3bl, TAKHE KaK MMOJIEBast KYKypy3a u
crankas Kykypysa. B coorBercTBum ¢ n300peTeHnEM BCe COPTa MIJIM Pa3HOBUIHOCTH
COM BKJIFOYAIOT, B YaCTHOCTH, HHAETEPMHUHAHTHBIE U JETEPMUHAHTHBIE COPTA UIU
Pa3HOBHUIHOCTH.

TepMUH «KyJIbTHBUPYEMBIE PACTEHUS» CJIEAYET MOHUMATh KaK BKIKOYA0 TN
pacTeHus, KOTOpble ObUTH MOAU(ULMPOBAHBI IyTEM MyTareHe3a Ui FreHHOMN
WHXKEHEPUH JJI MPUAAHUS PACTEHUI0 HOBOTO NMPU3HAKA UIHU JJI MOAU(DUKAIINU YiKe
UMEIOIIerocs Npu3HaKa.

Coenunenus | n UX KOMIO3ULIMH, COOTBETCTBEHHO, OCOOEHHO MPHUTOIHbI IS
O60opbOBI CO craeayrUUMHU BO30yauTensiMu 3a00IeBaHil paCTeHUI: PXKABUMHBI HA COE
u 31akax (Hanpumep, Phakopsora pachyrhizi w P. meibomiae na coe;, Puccinia tritici
u P. striiformis Ha NuIeHHUIIE); TUIECEHb HA KYJbTYpPaxX CHELHAJbHOTO Ha3HAYEHUSI, COE,
MaCJIMYHOM parce U MoACOoJHyXax (Hampumep, Bofrytis cinerea Ha knyOHUKE U
BUHOTpane, Sclerotinia sclerotiorum, S. minor n S. rolfsii Ha MacIHYHOM parice,
MOACOJIHYXaX U coe); py3apuo3Hbie 3adoneBanus Ha 3jakax (Hampumep, Fusarium
culmorum wn F. graminearum Ha NIIEHUIIE); JIOKHAS MYYHHCTAasi pOCa Ha KyJbTypax
crennajJbHOTO HazHavyeHus (Hanpumep, Plasmopara viticola Ha BUHOTpagHBIX J03aX,
Phytophthora infestans Ha xaptodene); MydHHCTas poca Ha KYyJIbTypax CHELHATbHOTrO
Ha3HaueHUs W 3nakax (Hanpumep, Uncinula necator na suHorpane, Lrysiphe spp. Ha
pPa3IMYHBIX KYJIbTYypax CHELUANTbHOrO Ha3HauUeHus, Blumeria graminis Ha 31aKax),
NATHUCTOCTH JIUCTHEB HA 3JIaKax, coe M KyKypy3e (Hanmpumep, Septoria tritici u S.

nodorum ua 3nakax, S. glycines Ha coe, Cercospora spp. Ha KYKypy3e H COe).
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Coenunenus | 1 ©IX KOMIO3HUIIUN, COOTBETCTBEHHO, TAK)XKE MOAXOAAT 1J1s1 OOpbOBI
C BPEIHBIMU MUKPOOPTaHU3MaMHM IpPH 3aLIUTE XPAHUMBIX NPOAYKTOB MJIM YPOKas U
IIpU 3alIUTE MAaTEPHAJTOB.

CoenuHenus | npuMEHSIIOT KaKk TAKOBbIE MJIM B BUJl€ KOMIIO3UIUH 1J1s1 00paboTku
rpuboB, pacTeHUH, MaTepPHAIOB JAJIsI PA3MHOKEHHS PACTEHHH, TAKMX KaK CEMEHa,
IIOYBBI, IOBEPXHOCTEH, MATEPHUAJIOB HIJIU IIOME IEHUs, KOTOPble HEOOXOANMO
3aLIUTHTH OT TPUOKOBOrO MopakeHus, GyHruuuaHo 3¢ eKTUBHBIM KOJTUIECTBOM
AKTUBHBIX BeUIeCTB. [I[puMEHEeHHEe MOXHO MPOBOJUTH KaK J10, TAK U MOCJE 3apasKeHHS
pacTeHul, MaTepUAaIOB JJIsl PA3MHOKEHHUS PACTEHUHN, TAKUX KaK CEMEHA; OYBHI,
NOBEPXHOCTEH, MATEPHATIOB HJIH TOMEIeHUH rpuOKaMH.

ArpoxuMuyecKkasi KOMIO3ULUS COAEPKUT PyHrHIUAHO >pdexTuBHOE
konnuecTBO coenuHeHus 1. Tepmun « pyHruunaHo 3 PeKTHBHOE KOTUIECTBOY
O3Ha4aeT KOJMYECTBO KOMITO3ULIUH WU COeNUHEHHs I, nocraTouHoe st 0opbOBI €
BPEIOHOCHBIMH IpuOaMH Ha KYJbTUBHPYEMBIX PACTCHHUSAX MJIH JJISI 3AIIUTHI
XPaHSIINXCS MPOAYKTOB MIIM YPOKash UJIM MAaTEPHAJIOB, M KOTOPOE HE MPUBOAUT K
CyILIECTBEHHOMY MOBPEKIeHUI0 00paboTaHHBIX pacTeHUN, 0OpaboTaHHBIX
XPaHSIINXCS MPOAYKTOB MM yposkast uiu oOpaboTaHHBIX MaTepuaioB. Takoe
KOJINYECTBO MOYKET BAPbUPOBATHCS B MIMPOKOM AMAINA30HE U 3aBUCUT OT PA3JIMUHBIX
(baxkTOpOB, TAKUX KaK BUIBI FPUOOB, MOAJIEXKALINE KOHTPOJIO, oOpaboTaHHOe
KYJbTHBHPYEMOE PACTEHUE, XPAHAIMUNICSA MPOAYKT, YpOxkal WIN MaTepual,
KJIUMaTU4YE€CKHE YCIOBUS U KOHKPETHOE UCIIOJIb3yeMoe coeuHeHue 1.

Marepuabl 1js pa3MHOKEHHS] PACTEHUH MOTYT OBITh 00pabOTaHbl COeTUHEHUEM
I xax TakOBBIM MJIM KOMIIO3MLUEN, COAEPIKALIECH MO MEHbIIENH Mepe OTHO COEITMHEHNE
I, npodunakruyecku, n1ud0 BO Bpems, 10O mepes Mocaakol Ui TPAHCIIIAHTAIUEH.

[Tonb30BaTENb HAHOCHUT ArPOXMUMHUYECKYI0 KOMITO3ULIMIO OOBIYHO U3 YCTPOHCTBA
IUIS1 IPEIBAPUTEIBHOTO JO3UPOBAHHUSI, PAHIIEBOTO OMPBICKUBATENS, PACIBIIUTEIBHOTO
npubopa, camosieTa ¢ ONPBICKUBATENIEM HJIM CUCTEMBbI opoineHuss. OObIYHO
arpOXMMHUYECKYI0 KOMIO3HIUIO TOTOBAT U3 BOIBL, Oydepa u/miam apyrux
BCIIOMOTATENbHBIX BELIECTB /10 JKEJIaeMON KOHIEHTPANU MPUMEHEHHS, 1 TAKUM
00pa3oM MOoNyHaroT FOTOBBIH K HCITOJIB30BAHUIO PACTBOP AJISI ONPBICKUBAHUS HITH
arpOXUMHUYECKYI0 KOMIO3HIIMIO B COOTBETCTBHH ¢ n3o0perenneM. OObIYHO Ha reKTap
CEJIbCKOXO3sIMCTBEHHON NOJIe3HON nuomaau Hanocutcs oT 20 1o 2000 nutpos,

npeanodTuTeabHo OT 50 10 400 TUTPOB rOTOBBIX PACTBOPOB AJIsl ONPBICKUBAHUS.
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Coenunenus I, ux N-OKCHUIBI U COJIK MOTYT OBITh MPEBPALIEHBI B OOBIYHBIE THITBI
arpOXUMHYECKUX KOMIIO3HIIUH, HATIPUMEP, PACTBOPHI, SMYJIbCHHU, CYyCIEH3UH, TYCTHI,
MOPOUIKH, MACThI, TPAHYJIbI, TPECCOBKH, KANCYJbl U UX cMecu. [IpumepamMu 1Jisi THIIOB
coctaBoB (cm. “Catalogue of pesticide formulation types u international coding
system”, Technical Monograph Ne 2, 6" Ed. May 2008, CropLife International)
aBisitoTes cycnensuu (Hanpumep, SC, OD, FS), smynbrupyembie KOHIEHTPATHI
(manpumep, EC), smynbcuu (manpumep, EW, EO, ES, ME), xancy:isl (Hanpumep, CS,
ZC), macThl, MaCTUJIKH, CMAYMBAIOIIHUECS MOPOIIKHU UK 1ycThl (Hanpumep, WP, SP,
WS, DP, DS), npeccosku (Hanpumep, BR, TB, DT), rpanynsl (Hanpumep, WG, SG,
GR, FG, GG, MQG), uacextunuansie u3nenns (Hanpumep, LN), a Takxke reiaessie
cocTaBbl st 00pabOTKU MaTEPHAJIOB ISl PA3MHOXKEHUS PACTEHHH, TAKUX KaK CEMEHa
(mampumep, GF). KoMno3unuu roToBsIT H3BECTHBIM CIIOCOOOM, TAKUM KaK OMUCAHHBIN
Mollet u Grubemann, Formulation technology, Wiley VCH, Weinheim, 2001; unu
Knowles, New developments in crop protection product formulation, Agrow Reports
DS243, T&F Informa, London, 2005. M300peTeHne Tak:ke OTHOCHTCS K
arpOXUMHUYECKUM KOMIO3HIUAM, COAEPKAIUM BCIIOMOTaTEeIbHOE BEIIECTBO U 10
MeHbIIel mepe onuo coenunenne [ I[TogxoasammuMu BCIIOMOTATEeIbHBIMU BELECTBAMHU
ABJISAIOTCA PACTBOPHUTENH, )KUAKUE HOCUTENH, TBEPAble HOCUTEIN UJIM HAITOJHUTEJH,
MOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, JUCTIEPTaTOPhI, IMYJIbraTOPbl, CMAYNBATEIIH,
aABIOBAHTBI, COMOOMIN3ATOPHI, YCUIUTENN POHUKHOBEHHUS, 3aIIUTHBIE KOJIJIOUIBL,
aJare3VBHBIE areHTHI, 3aTYCTUTENH, YBIAKHUTENIHU, PENEJIEHTHI, aTTPAKTAHTHI,
CTUMYJISTOPBI MOEAAHUSI, KOMIIATHOUIN3ATOPbI, OAKTEPULIUIBI, AaHTH(PU3BI,
AHTUBCIIEHUBATEJIH, KPACUTEINH, YCUIUTENH KJISHKOCTH U CBI3YIOIINE BEUIECTBA.

ATrpoxuMHuUYecKue KOMIO3HUINH, Kak mpasuio, cogep:xar ot 0,01 mo 95 %,
npennodTuteabHo oT 0,1 no 90 %, 6onee npennoururensuo ot 1 1o 70 %, a B
gacTHOCTH OT 10 10 60 % mo Macce aKTUBHOIO BeIlecTBa (HampuMep, O MEHbIIEH
mepe ogHoro coenuHenus [). Kpome Toro, arpoxuMudeckue KOMIIO3UIIMU OOBIYHO
comepskat ot 5 10 99,9 %, npeanoururensHo ot 10 10 99,9 %, Gonee
npeanoututeabHo oT 30 1o 99 %, u B yactHocTH OT 40 10 90 % mo macce no
MEHbIIEH Mepe OAHOI'0 BCIIOMOTaTEIbHOTO BEIECTBA.

ITpu ucTONb30BAHUU MPU 3AIMUTE PACTEHUIN KOJTUYECTBA BHOCHMBIX aKTHBHBIX
BEIIECTB COCTABJISIIOT, B 3aBUCHUMOCTH OT xkejjlaemoro 3¢ dekra, ot 0,001 no 2 xr Ha ra,
npenmnoututeabHo oT 0,005 no 2 kr Ha ra, Oonee npeanoyrurenbHo ot 0,05 no 0,9 kr

Ha ra, u B yactHocTu OT 0,1 mo 0,75 kr/ra.
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IIpu oOpaboTke MaTepHuaIoB IJs Pa3MHOXKEHUs] paCTEHUN, TAKMNX KaK CEMEHa,
HarpuMep, MyTeM ONbIIUBAHUS, MOKPBITUS UJIM 3aMAaYNUBAHUS, KOJTHYECTBO AKTUBHOTO
BeuiecTsa kak npasuiso cocrasiser oT 0,1 no 1000 r, npeanoururensHo ot 1 o 1000
r, npeanoytuTenbHo ot 1 1o 100 r u Haubonee npeanoyTuTeapbHo oT 5 1o 100 r Ha
100 kr maTepuana ajist pa3MHOXKEHUSI pacTeHUH (MPeaNOYTHTEIbHO CEMSH).

PasnuyHble TUIIBI Macel, CMa4MBAKOINIUX BEIIECTB, abIOBAHTOB, YIOOpEHUN UK
MUTATEIbHBIX MUKPO3JEMEHTOB, a TAK)KE NOMOJHUTENbHbIE TECTULHUBI (HATIpUMeED,
(YHTULUABL, PETYIATOPBI POCTA, TePOULIHABI, HHCEKTHIUbI, AHTUAOTHI) MOTYT OBIThH
n00aBIeHBI K COETMHEHUSAM | MM UX KOMIIO3ULHUSIM B BUIE MPEMUKCOB HUJIU TOJBKO
HEMOCPEICTBEHHO Mepe UCIOJIb30BaHuEeM (0akoBasi CMeCh). DTH areHThl MOTYT OBITh
CMEIIaHbl C KOMIIO3UIUSIMU COTJIACHO U300PETEHHI0 B MACCOBOM COOTHOIIEHHUH OT
1:100 no 100:1, npennmourutenbHo ot 1:10 mo 10:1.

CMmemuBanue coequHEHUN | MU KOMIO3ULIUK, COAEPIKAIIUX UX B UCIIOJIB3YyEMOU
¢dopme B kauecTBe PYHTUUHUAOB, C APYTUMH QYHTHIIUIAMH BO MHOTHX CITy4asx
INPUBOJUT K PACIIUPEHHIO CIIEKTpa QYHTUIIUIHOTO AeHCTBUSA MIJIM K TPEAOTBPAILECHUIO
pPa3BUTHS YCTOMYMBOCTH K pyHrunuaam. Kpome Toro, BO MHOTUX Clydasx
OOCTUTAIOTCS CUHEpTeTUYeCKHe 3P PeKThl (CHHEPTUIECKUE CMECH).

Crnenyromuii cnucok nectuuuaos I, B coueTannu ¢ KOTOPbIMU MOXKHO
UCIIOJIb30BaTh COEAMHEHUS |, mpeaHa3HaueH AJi MILTIOCTPAlUU BO3MOXKHBIX
KOMOMHAaNMi, HO HEe OrPAHUYHMBACT HX:

A) HWHrubuTops! ObIXaHUS

- Maruburtopsr kommiekca I B catite Qo: azokcuctpodun (A.1.1),
kyMeTokcuctpobuH (A.1.2), kymokcuctpobus (A.1.3), numoxkcuctpobun (A.1.4),
sHecTpoOypuH (A.1.5), penamuncTpobun (A.1.6),
denokcuctpobun/paydpenokcuctpodbun (A.1.7), pnyokcacrpodun (A.1.8),
kpe3okcuMm-metui (A.1.9), mangectpobus (A.1.10), metomunoctpobus (A.1.11),
opuzactpobuH (A.1.12), mukokcuctpodbun (A.1.13), nupakiaoctpodbun (A.1.14),
nupameTocTpobun (A.1.15), nupaokcucrpodun (A.1.16), tpudnokcuctpoOun
(A.1.17), 2-(2-(3-(2,6-guxnopdenn)- | -MeTHI-aJTITUAEHAMUHOOKCUMETH ) -(p eHMI ) -
2-merokcunMuHO-N-mMetun-aneramun (A.1.18), mupubenkapd (A.1.19),
Tpukiaonupukap6/xmopaunkap6 (A.1.20), pamoxcanon (A.1.21), penamunon
(A.1.21), metun-N-[2-[(1,4-gumeTni-5-peHmn-nupason-3-ui)okcuamMetu | penrn]-N-
meTokcu-kapbamar (A.1.22), metunrerpanpon (A.1.25), (£,2E)-5-[1-(2,4-

auxjopdeHun)nupason-3-ui|-oKCu-2-MeTOKCUUMHUHO-N, 3 -TUMETUJI-TIeHT-3 -eH



10

15

20

25

30

39

(A.1.34), (Z,2E)-5-[1-(4-xnopdeHun)nupas3omn-3-ui|OKCu-2-MeTOKCUUMHUHO-N, 3 -
auMeTuia-nenT-3-eHamun (A.1.35), nupumunocTpobus (A.1.36), OudymxyHxu
(A.1.37), merunossiit 3¢pup 2-(opro-((2,5-auMeTnndeHnn-okCuMeTUIeH ))peHmn)-3 -
METOKCHU-aKpUJIOBOI KUCIOTHI (A.1.38);

- uaruburopsl kommekca I B cafite Qi: unaszopamun (A.2.1), amucyisopom
(A.2.2), [(6S,7R,8R)-8-0en3un-3-[(3-runpokcu-4-MeTOKCU-TTUPUAUH-2 -
KapOoHMI)aMUHO|-6-MeTni-4,9-nnokco-1,5-nuokco-7-un| 2-metunnpomnanoat (A.2.3),
¢ennuokcamun (A.2.4), pnopunnuokcamun (A.2.5), merapunnuokcamun (A.2.6);

- uaruburopsl kommiekca II: 6enonanmun (A.3.1), 6enzosunnudaynup (A.3.2),
dukcaden (A.3.3), 6ockanun (A.3.4), kapbokcun (A.3.5), bendypam (A.3.6),
bayonupam (A.3.7), dnyronanun (A.3.8), paykcanupokcan (A.3.9), pypamernup
(A.3.10), uzodperamun (A.3.11), uzonupaszam (A.3.12), menporun (A.3.13),
okcukapOokcus (A.3.14), neadpnyden (A.3.15), nentnonupan (A.3.16),
nuaudaymeropen (A.3.17), nupasupaymun (A.3.18), cenakcan (A.3.19),
texkaodpranam (A.3.20), Tupnyzamun (A.3.21), uanupgpaykcam (A.3.22),
nupanpomnous (A.3.23), ¢nyunnanup (A.3.28), N-[2-[2-xn0p-4-
(tpudpropmerun)penokcu|penunn]-3-(nupropmerun)-5S-prop-1-mMmeTun-nupazon-4-
kapbokcamun (A.3.29), merun (£)-2-[2-[(5-unano-2-meTus-GpeHOKCH )MeTHI | eHm |-
3-metokcu-npon-2-eHoat (A.3.30), uzopaynunpam (A.3.31), 2-(aupropmernn)-N-
(1,1,3-Tpumerun-unnan-4-un)nupuaun-3-kapbokcamun (A.3.32), 2-(aupropmerun)-
N-[(3R)-1,1,3-TpumeTununaan-4-ui|nupuaun-3-kapookcamun (A.3.33), 2-
(mudpropmerun)-N-(3-a3tun-1, 1l -qumeTnn-uHaaH-4-Ua) MUPUIUH-3 -KapOOKCaAMU
(A.3.34), 2-(nudpropmerun)-N-[(3R)-3-3tun-1,1-numeTmn-uHaan-4-wi |nIupuguH-3 -
kapbokcamun (A.3.35), 2-(audpropmerun)-N-(1,1-qgumerun-3-nponun-uHaaH-4-
wi)nupunuH-3-kapookcamun (A.3.36), 2-(aupropmerun)-N-[(3R)-1,1-numeTnn-3-
nponuI-uHAaH-4-wi | nupuaun-3-kapookcamun (A.3.37), 2-(nupropmerun)-N-(3-
uzo0yTui-1,1-numernn-ungan-4-mwin)nupunun-3-kapboxcamun (A.3.38), 2-
(mupropmerun)-N-[(3R)-3-uzo0yruin-1,l-numernn-uanas-4-un |nupuanH-3-
kapOokcamun (A.3.39) uunknobyrpudaypam (A.3.24);

- Apyrue UHruOuTopsl Abixanus: nudaymeropum (A.4.1); HuTpoduibHbBIE
npousBoaHble: Ounamakpwi (A.4.2), nuHoOyToH (A .4.3), nunokan (A.4.4), pnyasuHam
(A.4.5), mentungunoxan (A.4.6), pepumsoHn (A.4.7), MeTaIIOOpPTaHUYECKHE

coenuHeHus: conu GpeHTHHA, HanpuMep, peHTun-auetat (A.4.8), xnopun peHTuHa
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(A.4.9) unu runpoxcun penruna (A.4.10); amerokrpanus (A.4.11); cuntuopam
(A.4.12),

B) Nuruburopel Onocunresa creponos (pyHruuuasl SBI)

- Uuruburtopsl C14-geMeTuinassl: Tpua3ojsl: azakoHazon (B.1.1), Gutepranon
(B.1.2), 6pomykonason (B.1.3), uunpokonason (B.1.4), nupenokonason (B.1.5),
nuaukoHazo (B.1.6), nuaukonason-M (B.1.7), snokcukonaszon (B.1.8),
bendykonazon (B.1.9), bnyksunkonazon (B.1.10), daycunason (B.1.11),
bnyrpuadon (B.1.12), rekcakonason (B.1.13), umubenkonaszon (B.1.14), unkonason
(B.1.15), metkonazon (B.1.17), muknoOyranuin (B.1.18), okcnokonazon (B.1.19),
nakyiodOyrtpaszon (B.1.20), nenkonaszon (B.1.21), nponukonazon (B.1.22),
npotuokonason (B.1.23), cumekonasoxn (B.1.24), reGykonazon (B.1.295),
terpakona3on (B.1.26), tpuanumedon (B.1.27), rpuagumenon (B.1.28) ,
tputukoHasos (B.1.29), yaukonaszon (B.1.30), 2-(2,4-nudproppenun)-1,1-qudrop-3-
(Terpazon-1-umn)-1-[5-[4-(2,2,2-TpudTopsTOKCH )P EHMNT]|-2-MUP UK |TPOTIaH-2 -0
(B.1.31), 2-(2,4-nudrTopdenun)-1,1-gudprop-3-(rerpazon-1-un)-1-[5-[4-
(Tpudpropmerokcu)pennn|-2-nmupunui|nponad-2-ox (B.1.32), payokcurnokonazon
(B.1.33), undpenrpudpnykonaszon (B.1.37), mepentpudaykonazon (B.1.38), (2R)-2-[4-
(4-xnoppenokcu)-2-(tpudpropmermn)pennn]-1-(1,2,4-rpuazon-1-mn)nponan-2-odm,
(25)-2-[4-(4-xnopdenokcn)-2-(tpudpropmerun)penunn]-1-(1,2,4-rpuazon-1-
WI)IIPOMaH-2-0J1, 2-(XJ0pMeTun)-2-MeTui-5-(n-ronuamernn)-1-(1,2,4-rpuazon-1-
wimeTwi)ukiaonentanon (B.1.43); umunasonsr: umaszanuin (B.1.44), nedypaszoar
(B.1.45), npoxnopas (B.1.46), tpudaymuzon (B.1.47); nupuMUAUHBI, TUPUIUHBI,
nunepasunsl: Gpenapumon (B.1.49), nupudenokc (B.1.50), rpudopun (B.1.51), [3-(4-
xJjop-2-prop-dperun)-5-(2,4-nudproppenmn)nzokcazon-4-un|-(3-mupuanuI)METaHOI
(B.1.52), 4-[[6-[2-(2,4-nudTopdennn)-1,1-gudprop-2-runpokcu-3-(1,2,4-rpuazon-1-
wi)nponui|-3-nupunri]okcu|oen3onurpui (B.1.53), 2-[6-(4-Opompenokcn)-2-
(Tpudpropmernn)-3-mupuamin]-1-(1,2,4-tpuazon-1-wn)nponan-2-ox (B.1.54), 2-[6-(4-
xjopheHokcn)-2-(tpudropmerun)-3-nmupunui]-1-(1,2,4-tpuazon-1-un)npomnan-2-oua
(B.1.55);

- Maruburtops! nenvra-14-penykrassl: aapaumopd (B.2.1), nonemopd (B.2.2),
nonemopd-auerat (B.2.3), pennponumopd (B.2.4), rpunemopd (B.2.5),
¢ennponuausn (B.2.6), nunepanun (B.2.7) , cnupokcamus (B.2.8);

- Uuruburopsl 3-keropenykrassl: ¢penrekcamun (B.3.1);

- Apyrue uHruOuTOpb OMOCUHTE3a CTepoJioB: xyuopdenomuson (B.4.1);
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C) NHruOuTOpHl CHHTE3a HYKJIEHHOBBIX KHUCIOT

- peHMIaMUIBl UJIN ALUJIAMUHOKHUCIOTHBIe pyHruuuael: 6enanakcun (C.1.1),
oenanakcui-M (C.1.2), kupanakcun (C.1.3), meranakcun (C.1.4), metanakcun-M
(C.1.5), opypau (C. 1.6), okcagukcun (C.1.7);

- Ipyrue UHrUOUTOpPBI CHHTE3a HYKJIEHHOBBIX KHCIOT: rumekcason (C.2.1),
oktunuHOH (C.2.2), okconunoBas kucnota (C.2.3), Oynupumar (C.2.4), 5-
dropuurozud (C.2.5), S-prop-2-(n-toaunmerokcu )nupumuann-4-amus (C.2.6), 5-
¢Top-2-(4-propdpenunmerokcu)nupumunua-4-amun (C.2.7), S-¢prop-2-(4-
xjaopdennnmerokcu )mupumuanH-4-amun (C.2.8);

D) NHruOUTOPHI KJIETOUHOTO NEJICHUS U IUTOCKEIeTa

- uaruduropsl TyOynuHa: 6enomun (D.1.1), kapbennaszum (D.1.2), dpybdepunazon
(D1.3), Tnabennason (D.1.4), tnopanar-merun (D.1.5), nupunaxnomerun (D.1.6), N-
>tun-2-[(3-3TuHUI-8-MeTUN-6-xuHonumn)okcu |Oyranamun (D.1.8), N-3tun-2-[(3-
STUHUI-8-METHI-0-XUHOIUI)OKCH |-2-MeTuncyabpanun-aneramun (D.1.9), 2-[(3-
STUHUI-8-METHI-0-XUHOIUI)oKCH | -N-(2-pTopaTun)dyranamun (D.1.10), 2-[(3-
STUHUI-8-METHI-O0-XHHONIUI)OKCH |-N-(2-pTopaTun)-2-meTokcu-aneramun (D.1.11), 2-
[(3-3TuHUI-8-MeTHI-O0-XUHONUI)OoKCH |-N-iponun-0Oyranamun (D.1.12), 2-[(3-3TuHUI-
8-MeTun-6-xuHONUI)OKCH|-2-MeTokcu-N-nponun-aneramun (D.1.13), 2-[(3-3Tunnn-8-
MEeTHJI-0-XUHOJIUI )OKCH|-2-MeTHicynb(anun-N-nponun-aneramua (D.1.14), 2-[(3-
STUHUJI-8-METHI-6-X HHOJIUI )OKCH |-N-(2-PTOpITHI)-2-MeTUICY b aHUT-aLleTAMH
(D.1.15), 4-(2-6pom-4-prop-pennn)-N-(2-xnop-6-prop-penmn)-2,5-1umMe -
nupaszon-3-amuH (D.1.16);

- Apyrue UHruOUTOPHI KJIeTOUHOro AeneHus: nustodpenkapod (D.2.1), srabokcam
(D.2.2), nennukypos (D.2.3), payonukonun (D.2.4), 3okcamun (D.2.5), merpadenon
(D.2.6), nupuodenon (D .2.7), penamakpun (D.2.8);

E) NHruOuTOpHl CHHTE3a AMHHOKHCJIOT U OEJIKOB

- uHruOuTopsl cuHTe3a Metuonnna: munpoauamn (E.1.1), menanunupum (E.1.2),
nupumetanui (E.1.3);

- uHruOuTopsl cuHTe3a Oenka: Omactunuauu-S (E.2.1), kazyramunus (E.2.2),
kazyramMuiuH ruapoxaopun-runpar (E.2.3), munnunomunus (E.2.4), cTpenToMULIuH
(E.2.5), okcurerpanuknuH (E.2.6);

F) NHruOuTOpHl CUTHAJIBHON TPAHCAYKIIUU

- Uuruburopst MAP/ructuauakunasel: ¢propumun (F.1.1), unponuosn (F.1.2),

npouumMunoH (F.1.3), sunknozonus (F.1.4), pnynunokconun (F.1.5);
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- Maruburtopsr G-0enka: xuHokcuden (F.2.1);

G) NHrubuTopel CUHTE3a JIUNNUOB U MeEMOpaH

- Maruburops OunocunTesa pochonununos: sgudendoc (G.1.1), unpodbendoc
(G.1.2), nupazodoc (G.1.3), usonporuonax (G.1.4),

- IEPOKCUHOE OKUCIeHne TunuaoB: nukiaopas (G.2.1), ksuaroseH (G.2.2),
tekHaseH (G.2.3), Tonknodpoc-merun (G.2.4), 6udenun (G.2.5), xaopued (G.2.6),
srpuauaszon (G.2.7) , tuazon uuaka (G.2.8);

- buocuHTe3 GocHONUNIUI0B U OTIOKEHNUE KJIETOUHON CTEHKH: TUMETOMOP(
(G.3.1), dnymopd (G.3.2), mangunponamun (G.3.3), nupumopd (G.3.4),
oentuasanukapd (G.3.5), unposanukap6d (G.3.6), sanudenanar (G.3.7),

- COEIUHEHUS, BIUAIOIAE HA MPOHUIAaeMOCTb KJIETOUHBIX MEMOpPaH U KUPHbIE
KUCIOTHI: iponamokapd (G.4.1);

- HHTHOUTOPBI OKCUCTEPOII-CBsA3bIBalOIIEro Oeska: okcatuanunpoius (G.5.1),
bayokcanunponus (G.5.3), 4-[1-[2-[3-(audTopMeTun)-S-meTmin-nupaszon-1-
wilanerun]-4-nunepuaui]-N-reTpanus- | -un-nupunua-2-kapbokxcamun (G.5.4), 4-[1-
[2-[3,5-Ouc(nudTopmerun)nupaszon-1-unlanernn]-4-nunepunui|-N-terpaius-1-uin-
nupuaue-2-kapookcamun (G.5.5), 4-[1-[2-[3-(nudTopmeTnn)-5-
(Tpudpropmerun)nupaszon-1-unlanerun]-4-nunepunun]-N-rerpanun-1-un-nupuaun-2-
kapOokcamun (G.5.6), 4-[1-[2-[S-uuknonponun-3-(aupTopMeTun)nupason-1-
wilauetrun|-4-nunepunui|-N-tetpanun- | -un-nupunun-2-kapboxcamun (G.5.7), 4-[1-
[2-[5-meTtun-3-(TpudTopmerun)nupason-1-wilanern]-4-nunepuaui]-N-terpanun-1-
un-nupuauH-2-kapookcamun (G.5.8), 4-[1-[2-[S-(nudTopmern)-3-
(Tpudropmerun)nupazon-1-unlanerun|-4-nunepunun]-N-reTpanun-1-un-nupuaun-2-
kapookcamun (G.5.9), 4-[1-[2-[3,5-Ouc(TpudpTopmernn)nupasosn-1-unlauerun]-4-
nunepuamni]-N-rerpanun- | -un-nupunus-2-kapbokcamun (G.5.10), (4-[1-[2-[5-
nuKjIonponui-3-(TpudTopmernn)nupason-1-unlanerun]-4-nunepuaui]-N-TeTpaniuH-
l-un-nupunun-2-kapdbokcamun (G.5.11);

H) NHruOuTOpH C MHOTOCANTOBBIM 1€HCTBHEM

- HEOpraHWYeCKHe aKTHUBHBIE BemecTBa: bopnockas xxunkocts (H.1.1), mens
(H.1.2), aunerat meau (H.1.3), rugpokcun menu (H.1.4), xnopokuce menu (H.1.5),
cyabdart menu ocHoBuolt (H.1.6). ), cepa (H.1.7);

- THO- U quTHoKapbamatsl: ¢pepdam (H.2.1), mankozed (H.2.2), maned (H.2.3),
metam (H.2.4), metupam (H.2.5), nponnuued (H.2.6), Tupam (H.2.6). .2.7), 3uned
(H.2.8), 3upam (H.2.9),



10

15

20

25

30

43

- xJjopopranuueckue coenuaenus: anunasud (H.3.1), xnopranonun (H.3.2),
kanradon (H.3.3), kanran (H.3.4), ponner (H.3.5), nuxnodpnyanun (H.3.6),
nuxnopden (H.3.7). ), rexkcaxnop6enszon (H.3.8), nearaxnopdenon (H.3.9) u ero
conu, ¢pranun (H.3.10), ronundpnyanun (H.3.11);

- ryaHunuHbl U gpyrue: ryanunaud (H.4.1), nonun (H.4.2), nonuHoBOE
cBoboanoe ocHoBanue (H.4.3), ryasatun (H.4.4), ryazarun-anerar (H.4.5),
umuHokTaauH (H.4.6), umunokragun-rpuauerat (H.4.7), uMHHOKTaANH-
tpuc(ansbe3unar) (H.4.8), nutuanon (H.4.9), 2,6-numerun-1H,5H-[1,4]nutunno[2,3-
c:5,6-c'|munuppon-1,3,5,7(2H,6 H)-rerpaon (H.4.10);

D) NHruOuTOpHl CHHTE3a KJIETOYHOH CTEHKH

- MHTHOUTOPBI cCUHTe3a riokaHa: BanuaamunuH (1.1.1), monuokcun B (1.1.2);

- UHTUOUTOpPBI CHHTE3a MeJaHuHa: mupokeBuioH (1.2.1), rpunuknazon (1.2.2),
kapnponamun (1.2.3), nunuknomer (1.2.4), pernokcanun (1.2.5);

D NHayKTOpPBI 3aIUTHI PACTEHUN

- aumbenszonap-S-metun (J.1.1), mpobenason (J.1.2), uzoruanun (J.1.3),
tuaauHun (J.1.4), nporekcanuon-kanpuuit (J.1.5); pocdonarer: pocernn (J.1.6),
docerun-amomunuii (J.1.7), pochopucras kucnora u ee conu (J.1.8), pocdonar
kanpius (J.1.11), pochonar kanusa (J.1.12), OukapOonar kanus wnu Hatpus (J.1.9), 4-
nukgonponun-N-(2,4-numerokcudenHun)ruanunaszon-S-kapookcamua (J.1.10);

K) HeussecTHbIN c1ocod gelcTBUS

- 6ponomnoun (K.1.1), xunomernonat (K.1.2), uudpnypenamun (K.1.3),
uumokcanuia (K.1.4), nazomer (K.1.5), nebakap6 (K.1.6), nuknonumer (K.1.7),
nukiomesnH (K.1.8), nudpenszoksar (K.1.9), nudpenzoksar-meruicynbdpar (K.1.10),
nupenunamus (K.1.11), pennrponan (K.1.12), pernupazamun (K.1.13), paymerosep
(K.1.14), pnymeruncynsdopum (K.1.60), paycynspamun (K.1.15), dpnyruanun
(K.1.16), rapnun (K.1.17), meracynbporapd (K.1.18), vurpanupusn (K.1.19),
HutpoTan-uzonponmi (K.1.20), ronnpokap6d (K. 1.21), okcun-mens (K.1.22),
npoksuHazun (K.1.23), ceboxrunamun (K.1.61), rebydnoksun (K.1.24), rexnopranam
(K.1.25), rpuazokcun (K.1.26), N’-(4-(4-xn0p-3-rpudropmeTun-peHokcn)-2,5-
auMeTui-¢pennn)-N->tun-N-merun popmamunus (K.1.27),
N’-(4-(4-pTop-3-tpudropmerun-penokcu)-2,5-numerun-pennn)-N-3Tun-N-MeTun
dopmamuaun (K.1.28), N’-[4-[[3-[(4-xnopdenun)mernn]-1,2,4-tnaguazon->S-
wilokcu]-2,5-gumerun-penun]-N-atun-N-merun-popmamuaus (K.1.29), N’-(5-6pom-

6-MHAAH-2-MIOKCH-2-MeTHII-3 -tupuani)-N-stun-N-metun-popmamunus (K.1.30), N'-
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[5-0pom-6-[1-(3,5-nudTopdenun)sTokcu]-2-meTun-3-nupuaui|-N-3tun-N-mMmeTui-
dopmamuaun (K.1.31), N’-[5-6pom-6-(4-U30IpONHMIIIUKIOTE€KCOKCH )-2-METHII-3 -
nupuaun|-N-stun-N-metun-popmamunun (K.1.32), N’-[5-Opom-2-metun-6-(1-
denmnaToKCH)-3-nupunuil-N-stun-N-mermn-popmamuaus (K.1.33), N’-(2-metun-5-
TpupTOpMeTHI-4-(3-TPUMETUICUIIAHUI-TPONOKCH ) - eHMN )-N-3Tua-N-Me T
dopmamuaun (K.1.34), N’-(5-nupropmernn-2-metuin-4-(3-TpuMeTHICHITIAHUII-
nponokcu)-perun)-N-3tun-N-metun popmamunus (K.1.35), 2-(4-xnop-penun)-N-[4-
(3,4-numeTokcH-(peHI )-u30KCca30-5-ui|-2-npon-2-uHunokcu-aneramun (K.1.36), 3-
[5-(4-xn0p-dennn)-2,3-TUMeTHI-U30KCa30JUINH-3 -1 |-TUPUANH (TUPU30KCa30J1)
(K.1.37), 3-[5-(4-metundennn)-2,3-1TUMETHUI-U30KCA3OJHANH-3 - U1 | -TUPUIUH
(K.1.38), 5S-xn0p-1-(4,6-1MMETOKCU-TTUPUMUTHUH-2-1JT)-2-MeTHI- | H-0eH30uMHIAa301
(K.1.39), stun (£)-3-amuHo-2-1inano-3-penmi-npon-2-enoat (K.1.40),
nukapoyrpasokc (K.1.41), meatun N-[6-[[(£)-[(1-meTunTeTpason-5-un)-penun-
MeTHJIeH |aMiHO JokcuMeTn | -2-nupunmi | kapoamar (K.1.42), 6yr-3-unnn N-[6-[[(Z)-
[(1-meTunTeTpazon-5S-un)-GeHnn-MeTHICH |aMIHO |JOKCUMETHI |-2-TupuAnI [KapOamaT
(K.1.43), undpnydenoxsun (K.1.44), xeunodpymenun (K.1.47), 6eH30THA30IUHOH
(K.1.48), 6pomranonun (K.1.49), 2-(6-6en3un-2-nupuaun)xunasonus (K.1.50), 2-[6-
(3-pTop-4-merokcu-penunn)-S-mermn-2-nupuaui|xunazonus (K.1.51),
nuxnobentuazokc (K.1.52), N’-(2,5-numerun-4-penokcu-pennn)-N-3tui-N-metui-
dopmamunun (K.1.53), amunonupuden (K.1.54), panyonumomun (K.1.55), N'-[5-
O6pom-2-meTuin-6-(1-MeTun-2-nponoKkCu-3TOKCH )-3 -mupuami |-N-3tun-N-meTui-
dbopmamuausn (K.1.56), N'-[4-(4,5-nuxaopTrHason-2-un)okcu-2,5-qnumetu-¢ernun|-N-
stun-N-metun-popmamunut (K.1.57), pnydenokcannazam (K.1.58), N-metun-4-[5-
(Tpudropmernn)-1,2,4-okcanuazon-3-mi|oensonkapdboruoamun (K.1.59), N-meTokcu-
N-[[4-[5-(TpudTopmermn)-1,2,4-okcannazon-3-ui|peHun |MeTui|
nukionponankapookcamun (W0O2018/177894, WO 2020/212513).

B OuHapHBIX CMeCsSX MacCOBOE COOTHOIIEHHE KOMIOHEeHTa 1) U KOMIIOHEHTa 2)
KaK MPaBHJIO 3aBUCHUT OT CBOMCTB HUCIOJIB3yEMbIX KOMIIOHEHTOB, OOBIYHO OHO
Haxoautcs B auamnaszone ot 1:10,000 o 10,000:1, 3avactyro ot 1:100 no 100:1, kak
npasmio ot 1:50 no 50:1, mpeamoururensHo ot 1:20 no 20:1, Gonee
npeanoytutensHo oT 1:10 o 10:1, naxe Gonee mpeanouyTuTensbHO OT 1:4 1o 4:1 u B
4acTHOCTH OT 1:2 10 2:1. B COOTBETCTBUH C NONMOJHUTEIbHBIMUA BapUAHTAMU
OCYILECTBJIEHUS N300pETEHHsI, MAaCCOBOE COOTHOLIEHHE KOMIIOHEHTA 1) U KOMIIOHEHTa

2) o6piuHO HaxoauTcs B nuanasoHe ot 1000:1 no 1:1, 3auactyro ot 100: 1 go 1:1, kak
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npasuiio ot 50:1 no 1:1, npeanmouturensHo ot 20:1 no 1:1, Oonee npeANnOYTHTENBHO
or 10:1 no 1:1, naxxe 6onee npennourutenpbuo ot 4:1 no 1:1 u B wactHocTu ot 2:1 10
1:1. B COOTBETCTBUHU C AOMOJHUTENbHBIMU BapUaHTAMH OCYIIECTBIEHUS NU300pEeTEeHMUS,
MacCcOBO€ COOTHOIIEHHE KOMIIOHEHTA 1) 1 KOMIIOHEHTA 2) OObIYHO HAXOJUTCS B
auanasoHe ot 20,000:1 go 1:10, 3agactyro ot 10,000:1 go 1:1, kak npaBuiao ot
5,000:1 no 5:1, mpeanoututensHo oT 5,000:1 no 10:1, Gosee mpeANOYTUTENHHO OT
2,000:1 no 30:1, naxe 6onee npeanoutuTesbHo oT 2,000:1 mo 100:1 u B 4aCTHOCTU OT
1,000:1 no 100:1. B cOOTBETCTBUM C AOMOJIHUTEIbHBIMU BAPUAHTAMHU OCYILECTBIJIEH U5l
n300peTeHus, MaCCOBOE COOTHOIIEHHE KOMIIOHEHTA 1) U KOMIOHEHTa 2) 0O0OBIMHO
Haxonutcs B auamnaszone oT 1:1 go 1:1000, 3auactyr ot 1:1 go 1:100, xak mpaBuio ot
1:1 go 1:50, mpenmoururensuo ot 1:1 go 1:20, 6Gonee npennoururensHo ot 1:1 g0
1:10, naxe 6onee npeanoututeabHo oT 1:1 mo 1:4 u B wactHoctu ot 1:1 1o 1:2. B
COOTBETCTBHH C JIOTIOJHUTEIbHBIMU BAPUAHTAMH OCYILECTBJICHUS N300peTeHUs,
MacCOBO€ COOTHOIIEHHE KOMIIOHEHTa 1) 1 KOMIOHEHTA 2) OOBIYHO HAXOAUTCS B
nuana3zone ot 10:1 no 1:20,000, 3auactyro ot 1:1 go 1:10,000, kax npasuio ot 1:5 go
1:5,000, mpeamourutenbruo ot 1:10 mo 1:5,000, 6onee npeanoururensHo ot 1:30 no
1:2,000, naxe 6onee mpeanoututesbHo ot 1:100 xo 1:2,000 u B wactHOCcTH OT 1:100
no 1:1,000.

B TpoiiHbIX CMeCsX, T.€. KOMIIO3ULIUX, COAEPIKALUX KOMIIOHEHT 1) u
KoMIoHeHT 2) u coenuneHue III (komMmnoHeHT 3), MacCOBOE COOTHOLIEHHE KOMIIOHEHTA
1) 1 KOMIIOHEHTa 2) 3aBUCUT OT CBOMCTB MCIOJIb3YEMBbIX aKTHBHBIX BELIECTB, OOBIYHO
OHO Haxoautcs B auanazoHe ot 1:100 no 100:1, kak mpasuso ot 1:50 go 50:1,
npeano4ytuTenbHo oT 1:20 no 20:1, 6onee npennoututenbuo ot 1:10 no 10:1 u B
4acTHOCTH OT 1:4 1o 4:1, U MaccoBoe COOTHOLIEHHE KOMIOHEHTa 1) U KOMIOHEeHTa 3)
00bIuHO HaxoauTcst B quana3zone ot 1:100 go 100:1, kak npasuio ot 1:50 go 50:1,
npeanoyTuTenbHo oT 1:20 no 20:1, 6onee npeanoyrurensHo oT 1:10 o 10:1 u B
4acTHOCTH OT 1:4 no 4:1. JIroOble npyrue akTUBHbIE KOMIIOHEHTHI IPH KEJTaHUU
nobaBnsrT B cooTHomeHuu oT 20:1 o 1:20 x komnoHeHTy 1). DTH COOTHOIWEHUS
TaK)Ke MOAXOIAT IJISl CMECeH, MPUMEHAEMbIX TP 00paboTKe CeMSsIH.

[IpenmoutreHne OTAAETCS CMECSM, BKJIIOYAKO MM B Ka4eCTBE KOMIIOHEHTa 2) 1O
MEHbIIEH Mepe OJHO aKTHUBHOE BELIECTBO, BEIOpaHHOE N3 HHI'HOUTOPOB KoMrutekca I11

B calite Qo B rpynme A), 6oyiee IpeaNnoOUYTUTETBHO BHIOPAHHOE U3 COSTUHEHUI

(A.1.1), (A.1.4), (A.1.8), (A.1.9), (A.1.10), (A.1.12), (A.1.13), (A.1.14), (A.1.17),
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(A.1.21), (A.1.25), (A.1.34) u (A.1.35); ocobenno BeiOpanHoe u3 (A.1.1), (A.1.4),
(A.1.8),(A.1.9), (A.1.13), (A.1.14), (A.1.17), (A.1.25), (A.1.34) u (A.1.35).

IIpennoureHue Takke OTAAETCS CMECSIM, BKJIIOYAIOIINM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbILIeH Mepe OJTHO aKTUBHOE BEIECTBO, BbIOpaHHOE U3 HHIHOUTOPOB
xommekca III B caiite Qi B rpynme A), Gonee NpeanOUYTHTENBHO BEIOpAHHOE U3
coenunenuii (A.2.1), (A.2.3), (A.2.4) u (A.2.6); ocobeHHo BbiOpaHHOE U3 (A.2.3),
(A2.4)u(A206)

[IpenmouteHue TakKe OTAAETCS CMECSM, BKIOUYAOLIIUM B KAYE€CTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTHBHOE BEIIECTBO, BHIOPAHHOE U3 HHTHOUTOPOB
komrmuiekca II B rpynme A), OoJiee mpeAnOYTUTENIFHO BEIOPAHHOE M3 COSNMHEHU N
(A3.2),(A33),(A34),(A3.7),(A39),(A3.11),(A3.12),(A3.15), (A.3.16),
(A3.17), (A.3.18), (A.3.19), (A.3.20), (A.3.21), (A.3.22), (A.3.23), (A.3.24),
(A.3.28), (A.3.31), (A.3.32),(A.3.33), (A.3.34), (A.3.35), (A.3.36), (A.3.37), (A.3.38)
u (A.3.39); ocobenno Beibpannoe u3 (A.3.2), (A.3.3), (A3.4), (A.3.7), (A3.9),
(A3.12), (A.3.15), (A3.17), (A.3.19), (A.3.22), (A.3.23), (A.3.24), (A.3.31),
(A.3.32), (A.3.33), (A.3.34), (A.3.35), (A.3.36), (A.3.37), (A.3.38) u (A.3.39).

IIpennoureHue Takke OTAAETCS CMECSIM, BKJIIOYAIOIINM B Ka4eCTBE KOMIIOHEHTA
2) nmo MeHbIIel Mepe OTHO AaKTUBHOE BEIIECTBO, BBIOPAHHOE M3 APYTUX UHTHOUTOPOB
AbpIXxaHus B rpynmne A), 0ojee npeAnouYTUTENbHO BeIOpaHHOE U3 coenuHeHun (A.4.5) u
(A.4.11); ByactHOCTH (A.4.11).

IIpennoureHue Takxe OTAAETCS CMECSIM, BKJIIOYAIOIIUM B Ka4eCTBE KOMIIOHEHTA
2) Mo MeHbIIel Mepe OJTHO aKTUBHOE BEIEeCTBO, BbIOpaHHOE u3 uHruoutopos C14-
AeMeTuasbl B rpymnme B), Oojee npennoYTUTEIbHO BRIOpAaHHOE U3 COSIUHEHU
(B.1.4), (B.1.5), (B.1.8), (B.1.10), (B.1.11), (B.1.12), (B.1.13), (B.1.17), (B.1.18),
(B.1.21), (B.1.22), (B.1.23), (B.1.25), (B.1.26), (B.1.29), (B.1.33), (B.1.34), (B.1.37),
(B.1.38), (B.1.43), (B.1.46), (B.1.53), (B.1.54) u (B.1.55); ocobenHo BriOpaHHbIE U3
(B.1.5), (B.1.8), (B.1.10), (B.1.17), (B.1.22), (B.1.23), (B.1.25), (B.1.33), (B.1.34),
(B.1.37), (B.1.38), (B.1.43) u (B.1.46).

[IpenmouteHue Tak)kKe OTAAETCA CMECSIM, BKIIOYAOIINM B Ka4eCTBE KOMIIOHEHTA
2) Mo MeHbIIel Mepe OJTHO aKTUBHOE BEIIECTBO, BHIOPAHHOE U3 IPYIIbl HHTHOUTOPOB
nenbta-14-penykrasnsl. B), 6oyee npeAnoUTUTENFHO BHIOPAHHOE U3 COSTUHEHUI
(B.2.4), (B.2.5), (B.2.6) u (B.2.8); B wactHoCcTH (B.2.4).

[IpennoureHue Takke OTAAETCS CMECSIM, BKJIIOYAIOIINM B Ka4eCTBE KOMIIOHEHTA

2) mo MeHbIIEH Mepe OJJHO aKTUBHOE BEIECTBO, BbIOpaHHOE U3 (EHUIAMUIIOB U



10

15

20

25

30

47

AlUIAMUHOKHUCIOTHBIX GyHruuunos B rpynme C), Oosee npeanodYTHTEIbHO
BeiOpanHoe u3 coenunenuii (C.1.1), (C.1.2), (C.1.4) u (C.1.5); ocobernHo BeiOpaHHOE
u3 (C.1.1) u (C.1.4).

[IpeanoureHne TakXKe OTAAETCS CMECSM, BKIIOYAKOLNIUM B KaUeCTBE KOMIOHEHTA
2) mo MeHbLIEH Mepe OJJHO aKTHBHOE BEIEeCTBO, BBIOPAHHOE M3 APYTUX UHTHOUTOPOB
CHUHTE3a HYKJIEMHOBBIX KUCJOT B rpynne C), Oojiee mpeAnoYTUTENbHO BBIOPAHHOE U3
coenqunenuii (C.2.6), (C.2.7) u (C.2.8).

[IpennoureHne Takke OTAAETCS CMECAM, BKIIOYAKONIUM B Ka4eCTBE KOMITIOHEHTA
2) o MeHbLIel Mepe OJHO aKTHBHOE BELIECTBO, BbIOpaHHOe U3 rpymimsl D), Gonee
npeanoYTuTeNbHO BeIOpanHoe u3 coenuHennii (D.1.1), (D.1.2), (D.1.5), (D.2.4) u
(D.2.6); ocobenno BriOpannoe u3 (D.1.2), (D.1.5) u (D.2.6).

[IpeanodreHue Takxke OTAAETCS CMECAM, BKIIOYAKMUM B Ka4eCTBE KOMIIOHEHTA
2) o MeHbLIeH Mepe OJHO aKTUBHOE BELIeCTBO, BoiOpaHHOoe u3 rpynmsl E), Gonee
npeano4YTuTeNnbHO BeIOpanHoe u3 coennHennit (E.1.1), (E.1.3), (E2.2)u (E.2.3); B
gactHoctH (E.1.3).

[IpeanoureHne Takxke OTAAETCS CMECSM, BKIIOYAKOLUIMM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbLIeH Mepe OJHO aKTUBHOE BELIECTBO, BeIOpaHHOe u3 rpynmsl F), Gonee
Npenno4YTUTEeIbHO BeiOpanHoe u3 coequnennii (F.1.2), (F.1.4) u (F.1.5).

[IpeanoureHne TakXke OTAAETCS CMECSM, BKIIOYAKOLUIUM B KaUeCTBE KOMIIOHEHTA
2) mo MeHbLIEH Mepe OJTHO aKTHBHOE BeIeCTBO, BbIOpaHHOe U3 rpynmel G), Oosee
NpeanoYTUTENbHO BeIOpanHoe u3 coenunennii (G.3.1), (G.3.3), (G.3.6), (G.5.1),
(G.5.3),(G.5.4), (G.5.5), G.5.6),G.5.7), (G.5.8), (G.5.9), (G.5.10) u (G.5.11);
ocobenHo BbiOpanHoe u3 (G.3.1), (G.5.1) u (G.5.3).

[IpennoureHue Takke OTAAETCS CMECAM, BKIIOYAKOMUM B Ka4€CTBE KOMITIOHEHTA
2) o MeHbLIeH Mepe OJHO aKTHBHOE BELIeCTBO, BeiOpaHHoe u3 rpymnmnsl H), Gonee
NpeanoYTUTENbHO BeIOpanHoe u3 coenunennii (H.2.2), (H.2.3), (H.2.5), (H.2.7),
(H.2.8), (H.3.2), (H.3.4), (H.3.5), (H4.9) u (H.4.10); ocobeHnHo BpiOpaHHOE H3
(H2.2),(HZ25),(H3.2),(H49) u(H4.10).

[IpennodreHue TakKe OTAAETCS CMECAM, BKIIOYAKMUM B KA4eCTBE KOMITO HEHTa
2) mo MeHbLIeH Mepe OJHO aKTUBHOE BELIECTBO, BbIOpaHHOE U3 rpynisl 1), Oosee
NpeAnoYTUTENbHO BeIOpanHoe u3 coenuHennii (1.2.2) u (1.2.5).

[IpennoureHne Takxke OTAAETCS CMECSM, BKIIOYAKOLUIMM B Ka4eCTBE KOMIOHEHTA

2) mo MeHbIIel Mepe OTHO aKTUBHOE BEILIECTBO, BIOpaHHOE U3 rpynIsl J), 6oee
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NpEeANnoYTUTENBHO BEIOpanHoe u3 coennHennit (J.1.2), (J.1.5), (J.1.8), (J.1.11) u
(J.1.12); B wactHocTH (J.1.5).

[IpennoureHne Takxke OTAAETCS CMECSM, BKIIOYAKOLUIUM B KaUeCTBE KOMIOHEHTA
2) mo MeHbLIeH Mepe OJHO aKTUBHOE BELIeCTBO, BeIOpanHoe u3 rpynnsl K), omnee
npeano4YTuTenbHO BeiOpanHoe u3 coennnennii (K.1.41), (K.1.42), (K.1.44), (K.1.47),
(K.1.57), (K.1.58) u (K.1.59); ocobenno BeiOpannoe u3 (K.1.41), (K.1.44), (K.1.47),
(K.1.57), (K.1.58) u (K.1.59).

Komnosuuuu, comepskanine CMeCH aKTUBHBIX UHTPEIHEHTOB, MOT'YT OBITh
NPHUTOTOBJIEHBI OOBIYHBIMU CIIOCOOAMHU, HATTPUMEp, CIIOCOOAMU, YKa3aHHBIMU IS
KOMIIO3ULIMN coenuHeHun L.

IIpumepsl:

IIponecc cuHTE3A

IMpumep 1: Metun (2F)-2-[2-[[(£)-3-(2-

bTopdeHUN)ITUIUIEHAMUHO |OKCUMETHUII | -3 -MeTUJI-( €HUJT |-2-MEeTOKCUUMHUHO-ALIeTaT

F CH,3 H3C.

©AN¢°
Hyc- O~ O Hs

o

Cranus 1: 1-(2-DPTopdeHnn)3TaHOHOKCUM

1-(2-¢proppenmn)srenon (10 r, 1.0 sxB.) BHOcunu B MeTano (300 mu) u
nobasnsiiu ruapoxygopun ruapokcunamusa (7.54 r, 1.8 skB.). [To kannam noGaBisiiu
nupunut (33.45 r, 2 3xB.) npu 25 °C. Peakinonnyto cMmech nepememmusanu npu S0 °C
B TeueHue 2 4. Peakuuto konTpoauposanu ¢ nomousio XKX-MC u TCX. Meranon
ynapuBaiu B Bakyyme. Cripyro Maccy paszbaisiin Bonoi (200 Mir) 1 3KCTparupoBau
stunaneraroM (3 x 100 mi). OObenMHEHHBIH OPTAHUYECKHI CIIOH CHOBA MPOMBIBAJIN
BOJOH M COJISTHBIM pacTBOpoM. OpraHUYeCKUl CJIOH CYIIMJIN Hal CyJlb(aToOM HATPHS U
KOHIIEHTPUPOBAJIH B BakyyMe. CbIpoe COeNMHEHHEe OUUIIATN C TTOMOIIBIO KOJOHOYHOH
dmsm-xpomatorpaduu. Hucroe coequHeHune 3monpoBanu ¢ noMmombo 0% - 20%
stunanerara (EtOAc) B renrane. YnapuBaHue pacTBOPUTEINSI AaBajO 8 T YKA3aHHOTO B
3aroJI0BKE COCIMHEHHs B BUAE OEIOro TBEpIoro BemecTsa (Boixox 72%). 'H SAMP 300

MTu, IMCO-d6: § 11.4 (s ,1 H), 7.46-7.41 (m, 2 H), 7.27-7.23 (m, 2H), 2.14 (s, 3H).
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Cranus 2: Otun (2E)-2-[2-[[(£)-1-(2-dTopdennn)sTunnaeHaMuHO |OKCUMETH | -
3-metun-dennn]-2-merokcunmuno-amnerar (Ilpum. 2)

1-(2-pTopdpenun)stanon okcuM (0.3 r, 3 3KB.) BHOCUIIU B AUMETUI(HOPMaMUL
(AIM®A, 5 min) u nobdasnsnu CsyCOs3 (3.27 1, 2.0 5kB.). PeakiiluoHHYIO CMeCh
nepeMelnnBanu B reueHue 30 MuHyT npu komHatHoil temneparype (KT; npu
npubauszurenbuo 25 °C) u 3atem nodasisiu metun (2£)-2-[2-(6pommern)-3-MeTHI-
benun]-2-merokcuumuno-anerar (0.6 r, 3.02 3kB.). PeakIMOHHYIO CMeCh
nepemewmnBanu npu KT B Teuenue 32 4 u koHTponupoBanu ¢ nomompio TCX u XKX-
MC. PeakIIMOHHYIO CMECh Tacuiid BOAOH (45 MJ1) U MPOAYKT S3KCTPArupOBaH B
srunanerare (3 x 35 miu). OObeTUHEHHBIN OPraHUYECKHUH CIIOH MPOMBIBAIN COJISTHBIM
pactBopom (50 mi), cymunu Hag cyiab(aToM HATPUS U KOHLUEHTPUPOBAJIH B BAKyyMe.
ChIpoe BemeCcTBO OYHINAIN C MOMOIIBIO Gidui-xpoMarorpadun. UucToe coennHEHHE
3JII0OUPOBAU ¢ ucnonb3zoBanuem 35-20% EtOAc B rentane. YnapusaHue
pacTBOPHUTENS 1aBaJIO YKA3aHHOE B 3ar0JIOBKE COEAMHEHUE B BUE TBEPAOTO BEIIECTBA
rpasHo-Genoro usera (0.328 r, Berxox 45%). 'H AMP (300 MI'u, IMCO-d6): § 7.56 —
7.36 (m, 2H), 7.33 — 7.32 (m, 4H), 7.03 (dd, J = 6.2, 2.8 I';, 3H), 5.00 (s, 2H), 3.93
(s, 3H), 3.64 (s, 3H), 2.42 (s, 3H), 2.08 (d, J = 2.5 T'u, 3H).

IIpumep 2: (2E)-2-[2-[[(£)-1-(2-pTOopdenun)>TununeHaMIHO JOKCUMETHI | -3 -

MeTHI-(peHII |-2-MEeTOKCUMMHHO-N-MeTUJT-alleTaMH ]

F CH; H3C

@AN’O
H;C” 0. N‘C Hs

o

==

Metun (2E)-2-[2-[[(E£)-1-(2-pTopdheHnn )3 TunnageHAMIUHO |OKCUMETHI |-3-MeTHJI-
¢denmnn]-2-merokcunmuno-anerar (npum. 1; 8 r,1 3xB.) BHOCKIM B TT'® (80 M) n
nobasnsin MeTHiIaMUHOBBIHN (40% BoxHBIH) pacTBOp (16 My, 2 00.). PeakunonHymo
cMmech nepememinBanu npu 25 °C B TedeHue 5 4 U KOHTpoauposanu ¢ nomoupo TCX
u XX-MC. PeakunoHHy cMech racuiau Boaoi (200 Mur) U MPOAYKT 3KCTPArupOoBaIH
B sTrianerare (3 x 150 mi). OObesMHEHHBIH OPraHUYECKHI CIOH MPOMBIBAIN
coJsiHBIM pacTBopoM (150 mur), cymmnn Hax cynbpaToM HATPHS U KOHLIEHTPUPOBAIH B
BakyyMme. CbIpoe BEeIIeCTBO OUMINAIHU C MOMOINBI0 Quani-xpomarorpadun. Hucroe
coeUHeHue 31oupoBanu ¢ ucnonb3doBanueM 30-40% EtOAc B rentane. YnapusaHue
pacTBOpPHUTENS 1aBaJIO YKA3aHHOE B 3ar0JIOBKE COEAMHEHNE B BUE TBEPAOIO BEIIECTBA

6enoro useta (7 r, Boixox 87.7%). 'H SAMP (500 MI', IMCO-d6): & 8.20 (q, J = 4.7
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I'm, 1H), 7.44 (ddt,J =738, 5.6,2.0 'y, 2H), 7.37 — 7.14 (m, 4H), 6.95 (dd, J = 7.1,
2.0Tm, 1H), 5.01 (s, 2H), 3.86 (s, 3H), 2.65 (d, J = 4.8 ', 3H), 2.42 (s, 3H), 2.09 (d,
J=26Tu,3H).

ITpumep 3: Metun (2F£)-2-[2-[[(£)-1-(3,5-
AUXJIOP(EHIIT )3 TUIUIEHAMUHO |OKCUMETHI | -3 -MeTUI-() eHUIT | -2-MEe TOKCUMMHHO-

agerar

ch, HiC

cl e}
Hac O OcCh,
o)

Cl

Cramus 1: 1-(3,5-nuxnopdeHns)3TaHOHOKCUM

3-(3,5-Auxnopdenun)stanox (3.0 r, 3 3kB.) BHOCHIHN B MeTaHoJ (30 M) 1
nobasnsin NH>OH (0.735 1, 2 3kB.), a 3atem nupunus (3.04 1, 2.5 3kB.).
PeakunonHyo cmech Harpesanu A0 70 °C u nepeMeiinBanu B TedeHue 3 4. Peakuuro
koHTposuposanu ¢ nomoupio KX-MC u TCX. PactBopuTens ynapuBajiu U OCTaTOK
paszbasysuiu Bonoit (50 mun). [Iponykt skctparupoBanu B dtmiaunerare (3 x 30 mu).
OObenMHEeHHBI OPraHUYECKHUI CJIOH MPOMBIBAIH COJISTHBIM pacTBOpPoM (50 mur),
CYIIMJIM HaJ CyJNb(aTOM HATPHUs U KOHLEHTPUPOBAJIHN B BakyyMe. Cblpoe BELIECTBO
OUYMINAJIH C MOMOLIbI0 (udmn-xpomaTorpadpuu. Uncrtoe coeguHeHNE SII0UPOBAIH C
ucnonb3oBanueM 15-20% EtOAc B rentane. YnapupaHue pacCTBOPUTEIS 1aBaJO
coequnenue 1-(3,5-nuxnopheHun)3TAHOHOKCUM B BHUJ€ TBEPOro BelecTa 0eoro
useta (1 r, Beixox 92.6%).

Cranus 2: Merun (2E)-2-[2-[[(£)-1-(3,5-
AUXJI0p(EHIIT )3 THINIEHAMUHO | OKCUMETHU I | -3 -MeTHII-( eHIIT |-2-MEeTOKCHUMHUHO-
anerar

3-(3,5-Auxnopdenun)stanonokcuM (0.4 r, 1 3xB.) BHOCUIHU B aueToHUTpUI (10
M) u gobasisuim Cs;CO; (1.8 1, 2.5 3kB.). PeakiIuoHHYIO CMeCh NepeMeIlnBaIu B
teuenue 30 mun pu KT u 3atem nodasnsinu metun (2£)-2-[2-(6pommeTn)-3-MeTu-
dbenun]-2-merokcuumuno-anerat (0.65 r, 1.05 3kB.). PeakunoHHyo0 cMech
nepemewmnBanu npu KT B Tedenue 3 4 u koHTpoauposanu ¢ nomouipo TCX n XKX-
MC. PeakiinoHHYI0O cMecCh racuiy Boaoi (50 Mi) U MPOAYKT 3KCTPArupoBaju B
stunanerare (3 x 30 ma). OObeAUHEHHBIN OPraHUYECKHUI CIIOH MPOMBIBAIN COJISTHBIM

pactBopoMm (50 mi), cymunu Hag cyab(paToM HATPUsA U KOHLEHTPUPOBAJIU B BAKyyMe.
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ChIpoe BemecTBO OYHUILIAIN ¢ TOMOIIBIO pidm-xpoMarorpadun. Uuctoe coennHEHNE
3JII0OUPOBaNU ¢ ucnoab3zoBanuem 20-25% EtOAc B rentane. YnapusaHnue
pacTBOpHUTENS 1aBaJIO YKAa3aHHOE B 3ar0JIOBKE COEAMHEHUE B BUE TBEPAOTO BEUIECTBA
rpsi3HO-6emoro usera (0.6 r, Beixox 68%). 'H AMP (500 MI'u, IMCO-d6): & 7.66 (t, J
=19Tu, 1H), 7.61 (d,J =1.9 I'u, 2H), 7.36 — 7.23 (m, 2H), 7.05 — 6.98 (m, 1H), 5.04
(s, 2H), 3.91 (s, 3H), 3.70 (s, 3H), 2.43 (s, 3H), 2.30 (s, 3H).

IMpumep 4: (2E)-2-[2-[[(£)-1-(3,5-nuxnopheHnn)> THINAeHAMHUHO |OKCUMETH I | -3 -
MeTHI-(PeHM]-2-MEeTOKCUMMHHO-N-MeTUIT-alleTaAMH

cH, e

cl 0
HaC” ™ “CHj,
(o]

Cl

Metun (2E)-2-[2-[[(£)-3-(3,5-auxnopeHmn )3 THIN e HAMHHO | OKCHMEeTHII | -3 -
MeTuI-peHmn|-2-meTokcunMuHo-anerar (nmpum. 3; 0.6 r, 1 3xB.) BHOCcHIHN B TT® (6
M) u gobaBisinu MeTuiamMmuuoBbii (40% BoaH.) pactBop (1.2 M, 2 00.).
Peaxnuonnyrw cmech nepememuBany npu KT B Teuenne 3 4 U KOHTPOJIUPOBAIH C
nomombpio TCX u XKX-MC. PeakiluOHHYIO CMeCh Tacuiu BOAOH (25 Mi) U MPOAYKT
skcTparuposanu B atunaunerare (3 x 20 mur). OObeUHEHHBINH OpraHUYeCKUN CION
IPOMBIBAJIU COJITHBIM PAacTBOPOM (25 Mur), CyIIMIN Hax CyJb(paToM HATPUS U
KOHLIEHTPUPOBaJIU B BakyyMme. ChrIpoe BEIECTBO OUUINAIN C MOMOLIBIO (a1 -
xpomarorpaduu. Yucroe coennHeHNE SIIOUPOBaIN ¢ ucnoiabzoBanuem 40-45% EtOAc
B renraHe. YnapuBaHUe pacTBOPUTEJS AaBajlo YKa3aHHOE B 3aroJIOBKE COEJUHEHUE B
BHJIE TBEPAOTO BemecTsa Genoro usera (mpumep 2, 0.53 r, Beixox 85%). 'H SAMP (500
MTI'u, IMCO-d6): 6 8.24 (d,J =4.8T'u, 1H), 7.69 — 7.58 (m, 3H), 7.37 — 7.15 (m,
2H), 6.95 (dd, J=7.1, 1.9 T'u, 1H), 5.05 (s, 2H), 3.86 (s, 3H), 2.68 (d, J = 4.7 I'y,
3H), 2.42 (s, 3H), 2.11 (s, 3H).

IMpumep 5: Metun (2E)-2-meTokcuumuno-2-[3-metun-2-[[(E)-1-(p-
TOJIWII )3 THINAEHAMUHO | OKcuMeTuJ |peHun]amerat

HaC
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Cranus 1: 1-(-TOIUI)3TAHOHOKCUM

K pactBopy 1-(n-tonmn)stanona (1.0 r, 4.45 mmounb, 3 3kB.) B MeTanoJje (10 mi)
nobasnsanu ruapoxygopun runpokcunamuna (0.77 r, 11.17 mmonsp, 1.5 3kB.) ¢
nocyienywmum nobasnenueM anerata Hatpus (1.82 r, 15 mmons, 2 3xB.) npu KT B
aTMoc¢epe azora. PeakITMOHHYIO CMeCh HarpeBaiu ¢ OOPaTHBIM XOJIOJUIBHUKOM B
TedueHue 2 4. PeakinoHHy10 cMech KOHTponuposaiu ¢ nomouipio TCX. PeakinoHHy10
CMeChb KOHLIEHTPUPOBAJIH HAa POTALIMOHHOM Hcnaputene. K aToMy ceipomMy oCTaTKy
nobGagsinu Bony (20 M) u nepememupaiu B Teuenue 0.5 4. TBepnoe BemecTBo
(GUIBTPOBANM U CYIIMIN O MOJYYEHUS] YUCTOTO YKA3aHHOTO B 3ar0JIOBKE COEUHEHUS
(1.1 r, Bexox 98 %) B Buze Genoro Tepaoro semectsa. MC: [M + H] ™ 150.

Cranus 2: Metun (2E)-2-metokcunmuno-2-[3-metuin-1-[[(E)-3-(p-
TOJIWIT )3 TUIHAEHAMUHO |OKCUMETH I |peHuT |aleTart

K mepememuBaemomy pactBopy 1-(m-tonmn)stanonokcuma (0.15 r, 1.0 mmons, 1
5kB.) B anieroHutpuie (2 mn) nobasmsinu Cs,CO; (0.66 r, 2.0 MMOITB, 2 3KB.).
Peaknuonnyro cmech nepememnBanu npu 25 °C B reuenue 30 muH. 3areM no0aBisian
metun (2F)-2-[2-(6pommeTtun)-3-metun-dennn]-2-meTokcunmuHo-anerar (0.33 r, 1.1
MMoIb, 1.1 3kxB.). Cmech nepememuanu npu 25 °C B TedeHue 6 4. PeakinoHHYIO
cMmech koHTposupoanu ¢ nomoupio TCX u XKX-MC. K 3T0i1 peakunoHHON cMecu
nobasisinu Bony (30 mu) u skcrparuposaiu EtOAc (3 x 30 mur). O6bequHeHHBIN
opraHuuyeckuii cioii npomeiaiu H>O (2 x 25 mun), ¢ mocaeayomeil npoMbIBKOH
COJIsIHBIM pacTBOpoM (2 x 20 mut). Opranuueckuii cnoit cymwiu Haa Na,SOy u
KOHLIEHTPUPOBAJH C IMOJYyUYEHUEM ChIPOr0 COeIMHEHUs], KOTOPOE AOTOJIHUTENbHO
OYHIIAJIA C MOMOIIBIK KOJOHOUHOH (udui-xpomarorpaduu ¢ ucnonb3zoBanuem 0-20%
EtOAc B renTaHe B Ka4eCTBE 3JIIOCHTA, C MOJYYEHHEM YHUCTOTO YKa3aHHOTO B
3aroJIOBKe coequHeHHs B Buae Oenoro Teepaoro Bemectsa (0.37 r, Boixon 96%). 'H
SAMP (500 MTI'u, xnopopopm-d): 6 7.42 (d, J=8.2 T, 2H), 7.26 — 7.19 (m, 3H), 7.07
(d, J=8.0Tmn, 2H), 6.94 (dd, J=7.2, 1.8 I'u, 2H), 5.03 (s, 2H), 3.94 (s, 3H), 3.70 (s,
3H), 2.41 (s, 3H), 2.27 (s, 3H), 2.06 (s, 3H). MS: [M + H] * 369.

[Tpumep 6: (2£)-2-MeTokcunumuHo-N-mMeTun-2-[3-metun-2-[[(£)-1-(p-

TOJIMJT )3 THJIHAEHAMHUHO |OKCUMETH | (e HUIT |alieTaMu g

CHa, HsC

o
o N
HaC HaC” ™ “CHs

O
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K nepememuBaemMomMy pacTBopy MeTul (2£)-2-MeTOKCUUMUHO-2-[3-MeTun-1-
[[(£)-3-(p-Tonun)sTunuaeHamuHo |JokcuMmeTua |penmnlanerara B TI'® (5 mn),
n00aBIsANIN METUIAMUHOBBIN pacTBOp B Boae (5.0 mu, 40 %) npu KT. Peakuuto
npoaoskaiu B TedeHue 1 4. Peakuuro konTpoauposanu ¢ nomowmsro TCX.
PeakuMOHHYIO CMeCh yIapuBald Ha POTALIMOHHOM HCIapUTese, OCTATOK pa30aBisiin
EtOAc (20 mu) u mpomsiBaiu 1H. HCI (3 x 20 M), ¢ mocieayromeid npoMbIBKOH
coNisiHbIM pacTBopoM (2 x 20 mi). Opranudeckuii cjaoit cymuian Hag Na; SOy u
KOHIIEHTPUPOBAJH C MOJYYEHHUEM ChIPOT0 COCIMHEHHUs, KOTOPOE AOTIOJTHUTEIBHO
OYHIINAJIA C MOMOIIBI KOJOHOUHOU (uam-xpomarorpaduu ¢ ucnonb3zoBanueM 0-50%
EtOAc B renTane B Ka4eCTBE 3JIOCHTA, C MOJYYEHHEM YHUCTOTO YKa3aHHOTO B
3aroJIoOBKe coequHeHHs B Bunae Oenoro tBeproro Bemectsa (0.200 r, Berxon 88%). 'H
SAMP (500 MTI'u, AMCO-ds): 6 8.20 (d, J =5.0 Ty, 1H), 7.54 — 7.48 (m, 2H), 7.31 —
7.22 (m, 2H), 7.19 (d, J=8.0I'y, 2H), 6.95 (dd, /J=6.9, 2.1 T'u, 1H), 4.99 (s, 2H),
3.86 (s,3H),2.69(d, J=4.7Tu, 3H), 2.43 (s, 3H), 2.31 (s, 3H), 2.08 (s, 3H). MS: [M
+H] " 368.

ITpumep 7: (2E)-2-meTokcunmuno-N-metun-2-[3-metun-2-[[(E)-[3,3,3-Tpudrop-

1-[3-(TpudTopmeTun)penun|nponunuaeH|aMuHO|OKCUMeTHI | peHn |aneTaMus

3,3,3-Tpudrop-1-[3-(Tpudpropmernn)penunn|nponan-1-ou (0.5 r, 1 3kxB.),
MOJIYYEHHBIH MO aHAJOTHHU CO CIIOCOOOM MpenImecTByomero ypoHs TexHuku (Chem
Commun, 2016, 52, 13668-13670), BHocunu B TT'®@ (10 mu) u nobasnsim (2F)-2-[2-
(amuHOOKCHMeTHN )-3-MeTHI-QeHmn |-2-MmeTokcuuMuHO-N-metun-aneramun (0.98 r, 2
3kB.) ¢ mocnenyromum nodasnenueM Ti(OEt)s (1.33 r, 3 5kB.). CMech HarpeBaiu 10
70°C u nepememuBanu B TeueHue 12 4. Peakuuto kouTponuposanu ¢ nomombeo TCX
u XKX-MC. PeakiiuoHHy10 cMech racuiu Bonoi (25 mu), a 3atem EtOAc (25 mi).
OO0pazoBaBmIyrOCs 3MyJbCUI0 GUABTPOBANH Yepe3 HeauT u npombiaiu EtOAc. (50
mi). Cron pa3aensuiu v BOIHBIN ciioil skcTparuposanu B EtOAc (2 x 25 mn).
OObenMHEHHBI OPTraHUYECKHUI CJIOH MPOMBIBAH COJISIHBIM PacTBOPOM (25 mut),
CYIIMJIM HaJ CyJNb(aTOM HATPHUS U KOHLEHTPUPOBAIH B BakyyMe. CbIpoe BEIeCcTBO

OYMINAJH C MOMOLIbIO (udtn-xpomaTorpadpuu. Uncrtoe coeguHEeHNE SII0UPOBANIH C
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ucnonb3oBanueM 40-45% EtOAc B rentane. YnapusaHue pacCTBOPUTENS C
nocieanyoueil KpucTaliu3auueil B rerntatHe JaBajo TBEPAOE BEUECTBO IpsA3HO-0enoro
useta (0.34 r, 35% BBIXON).

'H AMP (500 MI'u, IMCO-d6): § 8.27 (q, J = 4.7 ', 1H), 8.07 — 8.00 (m, 2H),
7.85-7.79 (m, 1H), 7.68 (t,J =7.8 I'u, 1H), 7.35 — 7.24 (m, 2H), 6.97 (dd, J = 7.3,
1.7 T'u, 1H), 5.12 (s, 2H), 4.03-3.96 (q, J = 10 I'y, 2H), 3.86 (s, 3H), 2.67 (d, ] = 4.7
I'n, 3H), 2.43 (s, 3H).

Cnenyromue npumepsl B Tabaune S ObUTH CUHTE3UPOBAHBI B COOTBETCTBHH C
obmeit Cxemoii 1, onucanHo# BhilIe (3a uckiarovyeHueM [pum. 7 u 212, koTopeie ObuH
CHUHTE3MPOBAHbI B COOTBETCTBUU cO Cxemoil 2) u xapakTepu3oBaiIH ¢ moMombio JKX-
MC, kak onucano B Tabnuie L.

Tabauua L: XKX-MC MeTtoasl

KX-MC Metoa A

JdeTanu MmeToaa Csenenusi 006 ycrpoiicTBe

Kononka: Agilent Eclipse Plus C18 (50 | LCMS2020 (Shimadzu)

MM X 4.6 MM X 3 MKM YacCTHIIBI) HUctounuk nonuzauuu: ESI

IMonsuxHas dasa: Junana3zoH nusmeHnenus maccel: 100 —

A: 10 MM popmuaTa aMMOHHS B BOJE. 800 a.e.m.

B: 0.1 % mypaBbUHON KHUCJIOTHI B ITonspHOCTh: ABOMHAA

aLleTOHUTpPUJIE (mOJ0XKUTENbHOE U OTPULIATENIBHOE

I'papuent: 10 % B - 100 % B B OAHOBPEMEHHOE CKaHUPOBAHUE)

TeueHue 1.5 muHn. Pexum: ckanupoBaHue

Vaepxanue: 1 mun 100 % B. 1 mun 10 | J)KX-cucrema: cucrema rpagueHra

% B. BBICOKOTO naBjieHUss Nexera,

Bpewms paboter: 3.50 uau 3.75 MuH. OMHapHBIN HACOC

IMorok: 1.2 mn/muH, HetexTop: PDA

Konouounsriit Tepmoctat: 30°C/40°C JnuHa BOJHBI CKaHUpPOBaHUs: 220 HM
/ pexum «max ploty
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KX-MC Metoa B

Hleranu metoaa

Csenenusi 00 ycTpoiicTBe

Kononka: Luna-C18 (30 MM x 2.0 MM X
3 MKM YaCTHLBI)

IMonBuxHas ¢aza:

A: 0.037% TpudTopyKCyCHON KHCIOTHI
B BOJIE.

B: 0.018% TpudropykCyCHOH KHCIOTHI
B areToHuTpuie a1 BOXX

I'panuent: 5-95% B B Teuenue 3.00
MuH .5% B B Teuenue 0.01 mun, 5-95%
B (0.01-1.60 mun), 95-100% B (1.60 -
2.50 muH), 100 -5% (2.50 -2.52 muH) ¢
ynep:xanuem nipu 5% B B reuenne 0.48
MUH.

IToTok: 0.8 Mi/MuH,;

KononouHnslil TepmocTtat: 40°C

LCMS DELIVER-220 (Shimadzu)
Hctounuk nonuzauuu: ESI
Juana3zon usmenenus maccol: 100 —
1000 a.e.m.

[TonApHOCTB: MOJOXKUTENbHAS
Pexum: ckanupoBaHue
KX-cucrema: cucrteMa rpaaueHTa
BBICOKOT'O AaBJjieHHs Nexera,
OMHapHBINA HACOC

HetexkTop: DAD

JlnvHa BOJIHBI CKaHUpOBaHUs: 220 HM
/ pexum «max ploty»

KX-MC Metoa C

Jeranu meToaa

Csenenusi 00 ycTpoiicTBe

Kononka: Xbridge Shield RP18 (50 mm
X 2.1 MM, 5 MKM YaCTHLIbI)
IMonsuxHas ¢daza:

A H20+10 MM NH4HCO3

B: Auetonutpun

I'panuent: 5% B B Teuenue 0.40 MmuH u
5-95% B B Teuenue 0.40-3.40 muH,
yanep:xanue npu 95% B B Treuenue 0.45
MHH, U 3aTeM 95-5%B B Teuenue 0.01
MUH.

IToTok: 0.8 mMi/MuH;

Konounounsriit repmoctat: 40°C

Agilent

HUctounuk nonunzauuu: ESI
Juanazon usmenenus maccol: 100 —
1000 a.e.m.

IlonApHOCTB: NOJOXKUTENbHASA
Pexum: ckanupoBaHue
KX-cucrema: cucrtema rpagueHTa
BBICOKOTO AaBjieHUs Nexera,
OMHaApHBII HACOC

Hetexktop: DAD

JnvuHa BOJIHBI cCKaHUpOBaHusA: 220 HM
/ pexum «max ploty

KX-MC Metoa D

Jeranu meToaa

Ceenenusi 00 ycrpoiicTse

Kononka: Agilent Eclipse Plus C18 (50
MM X 4.6 MM X 3 MKM Y9aCTHIIbI)
IMonsuxHas daza:

A: 10 mm NH4(HCOO) B BORIE

B: Auetonutpun

I'papuent: 10 % B - 100 % B B
TedeHue 5 MuH, yaepxkanue npu 100 %
B B Teuenue 3 mun, 2 mun 10 % B.
Bpewms paboter: 10 mus.

IToTok: 1.2 Mn/MuH;

Kononounsiit Tepmocrat: 40°C

LCMS 2020 (Shimadzu)

HUctoununk nonmnzauuu: ESI
Juanazon uameneHnus maccol: 100 —
800 a.e.m.

[TonspHocTh: ABOMHAA
(TOJIOKUTENbHOE U OTPULIATENIbHOE
OJHOBPEMEHHOE CKaHUPOBAHUE)
Pexum: ckanupoBaHue
KX-cucrema: cuctema rpaiueHTa
BBICOKOTO AaBJieHHs Nexera,
OMHapHBIA HacoC

HetexTop: PDA

JlnvHa BOJIHBI CKaHUpOBaHus: 220 HM
/ pexum «max plot»
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Hcnonesyemerit KX-MC Meton B Tabauue S moxxHo Halith B kKojoHke XKX-MC.

Tabnuua S:
Ne CrpykTypa R [Mmun]| Macca KX-MC

F
o
1 oo 2.08 373.7 A
(o]
F
Xe)
2 N o y 1.941 372 A
N ~
(o]
Cl N’O
3 2252 | 4229 A
/O*N O\

Cl (o]
cl n°
4 . \ 2.15 421.9 A
~“°N ~
Cl 0
N-©
5 N o 2.144 369 A
-7 ~N ~
(o]
N’O
6 . . 2.027 368 A
N ~
(o]
F3C
0
7 N 2.123 490 A
/O\N N\
CF3 o]
FaC N©
8 2.15 4225 A
/O~N N\
(o]
FsC N-©
9 o J o, 2.19 | 4235 A
o}

10 Fsc@*w” 222 | 44923 A
/O\N O\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
11 F3°©/LN'° 213 | 448.4 A
/O‘N N\
(o]
F
0
12 FJ\@*” 195 | 404 A
/O\N N\
(o]
|
13 Fﬁ"’()/kwo 2.18 4353 A
o. (o]
~7>N ~
(o]
|
14 | Fs€ N-© 2.11 434 .4 A
/O\N N\
()
|
o*N
15 n-C 2.05 4252 A
/O\N N\
(o}
|
o‘N
16 n-© 2.17 4262 A
/O*N O\
(o]
FsC N-©
17 1.99 | 447.1 A
NC O\ N
(o]
F3c©/LN,o A
18 2.09 | 4482
NC /O‘N O\
(o]
F
0O
19 FJ\@*” 206 | 404 A
/O\N O\
(o]
F.__F
Ke)
20 /@IN 2.155 | 425 A
Cl /O‘N O\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F__F
.0
21 @I N 2.06 | 408.5 A
F /O‘N o\
(o]
F_F
.0
22 N 2.08 424 A
Cl /O‘N N\
(o]
F
F
23 FaC@/LNfO 2.04 4583 A
/O~N N\
(o]
F
F
24 FsC n-C 2.07 4589 A
/O‘N O\
(o]
F
25 FsC n-C 2.07 | 441.05 A
/O‘N O\
(0]
F
26 FsC n-C 1.984 440 A
/O\N N\
(o]
F__F
0
27 N 1.97 408 A
F ~ON NS
(o]
CF;0 N-©
28 o o, 2.17 439 A
(o}
CF30 N-©
29 2.09 438 A
/O\N N\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N’O
30 2.058 355 A
/O\N O\
o
N,O
31 o N 1.963 354 A
~“~N ~
0]
FaC N-©
32 o N 2.17 490 A
~*N ~
CFs o
FsC e
33 o o 2.25 456.9 A
N ~
Cl o)
FaC N-©
34 _o.,, o 2.25 491 A
CF3
F
F)C\N .0
35 N 2.1 446.8 A
/O*N 0\
0
CF3
N-©
36 o o 2.101 423 A
P \ ~
o)
n©
37 o o 2.155 | 4229 A
FsC <N ~
0
CFs
e
38 o N 1.999 422 A
~“~N ~
0]
e
39 o N 2.059 422 A
FsC <N ~
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
cl ©
40 - o | 2271 | 4237 A
Cl < "N ~
(o]
Cl N'O
41 " L o215 | a2 A
Cl <N ~
(o]
O-N
42 WN’O 1.94 | 4359 A
PO CNR! |
(o]
O-N
U e
43 Y | 200 | 436 A
~YsN ~
o]
0
F
44 N\@*N’o 199 | 4459 A
/O‘N No
o]
s Lo
45 Y o | 213 | 397 A
<N ~
F (o]
AN e
46 O W | 201 | 447 A
~YN ~
CFs
N’O
47 O . 208 | 440 A
F ~“~N ~
CFs o)
" N-©
48 Y o | 211 | 448 A
~“~N ~
CF3
N’O
49 218 | 441 A
F AONAN O
CFs 0
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F e
50 O AN 2.11 440.8 A
CF3 ]
F N’O
51 2.2 441 A
/O‘N O\
CFa o}
N o
52 o, Lo, 2.274 | 4478 A
(o]
S Lo
53 2.094 | 3798 A
/O‘N O\
0
S k0
54 1.984 378 A
/O~N N\
o}
S ko
55 2.02 396 A
/O‘N N\
F 0
Br N,O
56 o, Ao, 2.197 | 435.6 A
0
F3C
N o
57 o N 2.208 | 446.1 A
N ~
o}
Br N,O
58 o, N 2.091 432.8 A
o
FsC e
59 2.26 457 A
cl AN O
0
FsC ©
60 2.15 456 A
cl AN NS
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
61 2.22 437 A
62 2.146 436 A
63 2.099 436 A
64 N 1.97 435 A
o]
FsC N-©
65 2.24 437 A
/O‘N SN
o)
FaC— | o
N
66 o, ol 2.24 491 A
o
o-
Fac—(\N{‘l O
67 o N 2.15 490 A
o}
FsC n©
68 2.14 436 A
/O‘N N\
o]
F
F3C N’O
69 2.059 440 A
/O‘N N\
0
|
O
70 F3CJ\©/LN’O 2.197 480 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
|
0\N
71 F3CJ\©/LN’O 2.091 479 A
/O‘N N\
(o]
F_F
Xe
72 @I N 1337 | 391 A
/O*N SN
(0]
F_F
Re
73 N 1.256 390 A
/O‘N No
(0]
cl Cl
74 A@*N’c’\:i 2208 | 463 A
/O\N O\
@]
c1 Cl
75 &Q/LN'O\:E 2101 | 462 A
/O‘N N\
o}
N,O
76 o o 2.22 369 A
<N ~
(o]
N-©
77 : . 2.1 368 A
<N ~
(o)
e e
78 ; o 2133 | 385 A
N ~
(o]
(o] e
79 /\Q/LN 2005 | 384 A
/O\N NG
(o]
F. O o
80 T@*N 0: i o | 213 | 421 A
N ~
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F__O 0
81 | T @*N 2037 | 420 A
F O N
o}
82 o&/@)\"o 2.08 | 425 A
/O‘N O\
[e]
83 oQ\/Q/LN’O 1.92 | 424 A
/O*N N\
(o]
F N,O
84 2.08 390 A
/O~N N_
F o}
F N’O
85 5 \ 2.03 372 A
<N ~
(o]
F N’O
86 2.17 373 A
/O‘N O\
(o}
F N’O
87 2.08 391 A
/O~N N
F (o]
88 F3°\©/Lw° 2.24 448 A
/O‘N N\
(o]
89 m@/LN,o 2.15 449 A
/O‘N O\
o]
F__F
F3C N-©
90 oo L o | 2261 | 459 A
o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F_F
F3C o)
91 3©IN \: i 2.155 | 458 A
/O~N N\
(o)
(o]
F3C N-©
92 @I /\:O\Ni o | 221 451 A
(o)
(@)
F3C .0
93 3©IN 2.11 450 A
/O‘N N\
o]
N’O
94 o o | 2187 | 383 A
<N ~
(o}
n-°
95 s o 222 | 397 A
N ~
(0]
N,O
96 2.283 | 411 A
/O‘N O\
(@]
(O o
97 ] o J o | 2208 | 431 A
(o]
(Do
08 O 5.01 430 D
/O‘N N\
(o]
N,O
99 2.08 382 A
/O*N N\
(0]
e
100 2.187 | 410 A
/O~N No
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
.0
101 \Q/LN o: 1 . 222 | 403 A
/\N ~N
Cl (o]
o)
102 j@*’“ - . 2.21 403 A
Cl <N ~N
(o]
0
103 Q/L N O: 1 o 2.08 373 A
F AN ~
(o]
NC N
104 " . 1.995 | 380 A
/\N ~N
(o]
0
105 )\Q/LN O: 1 N 2.144 | 396 A
/\N ~
(o]
0
106 \Q/LN o: l . 2112 | 402 A
~“*N ~
Cl (o]
0
107 j@*” “ i 2123 | 402 A
Cl /O\N N\
o
0
108 O/LN Y, | 1952 ] 372 A
F ~*N ~
(o]
cl e
109 ; N 2123 | 402 A
/\N ~
(o]
F
cl \-O
110 - o 225 | 441 A
/\N ~N
Cl (o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
\©
111 ¢ oo | 22 | A
g !
NC \-©
112 1.87 | 379 A
/O~N AN
(0]
N©
113 g o don, | 21 | 430 A
J 5
\©
114 0 o 217 | 435 A
Br < "N ~
o]
N,O
115 2.113 | 369 A
/O*N N
(0]
Cl
N’O
116 2.101 | 389 A
/O‘N O\
[0}
Cl
N’O
117 2.197 | 423 A
/O\N oL
Cl (o]
F
N‘O
118 2.091 | 391 A
/O*N N
F o}
Br
N,O
119 212 | 434 A
/O‘N N
o}
Br
e
120 2.005 | 433 A
/O‘N N
O
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
121 =/LN,0 2.2 431 A
g i o.
0
I
0
122 N 2.05 379 A
/O\N O\
0
~o
e
123 2.04 385 A
/O‘N O\
o
124 N/O 2.11 430 A
/O‘N N\
0
I
0
125 N ;9( 1.93 378 A
/O N N\
o
~o
n-©
126 1.931 384 A
/O\N NG
0]
N’O
127 1.984 368 A
/O\N N\
o
Cl
N’O
128 1.984 388 A
/O\N N\
o)
F
129 2.112 391 A

n

Z
\ ©
o
Z
o
o}
/
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
Cl
N’O
130 2.08 422 A
/O‘N N\
Cl (o]
F
N
131 1.984 390 A
/O‘N N\
F (0]
F N,O
132 o N 1.984 390 A
F >N ~
0
N’O
133 o o 2.187 439 A
lo} ~°N ~
CFs 0
F
Br N’O
134 2.155 453 A
/O\N O\
0
Br N’O
135 2.29 513 A
/O~N O\
Br 0
n°
136 o N 2.08 438 A
0 <N ~
CFy 0
N,O
137 2.18 383 A
/O\N O\
0
Br N’O
138 2.261 453 A
Fo O N
0]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N-©
139 2.155 382 A
/O‘N AN
0]
Br N’O
140 2.144 450 A
F /O\N NG
(0]
F
Br N,O
141 2.069 452 A
/O‘N N\
0
Br N’O
142 2.208 512 A
/O‘N N\
Br 0
FaC e
143 Oy o 2.197 447 A
o]
l
FsC e
144 O ONAN O | 2304 499 A
C °
FsC n©
145 O o_ 2.261 463 A
o}
F;C N,O
146 0 0 2.261 451 A
N ~
6]
F3C N’O
147 0 0 2.24 449 A
N ~
X o
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F3C N,O
148 /O‘N N__ 2.187 446 A
o}
Il
F3C N’O
149 ‘ ONANeNS | 2,347 498 A
® i
F5C N-©
150 /O‘N N 2272 462 A
(o)
F3C. N,O
151 o A, | 2261 | 450 A
o]
F4C e
152 0 N 2.229 448 A
>N ~
Ax (o]
N-©
153 2.155 389 A
/O\N O\
cl o)
e
154 o o 2.144 389 A
cl Z°N ~
0
e
155 o o 1.995 380 A
NC <N ~
o}
F
FsC e
156 2.133 459 A
F O o
o}
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N’O
157 2.132 | 388 A
/O‘N N\
Cl 0]
N’O
158 2.133 | 388 A
Cl /O‘N N\
(o}
e
159 1.941 | 379 A
NC /O‘N N\
(0]
N,O
160 | 4 o L o] 208 425 A
o]}
N,O
161 @/\@/L PN
o
F
FsC e
162 2.091 | 458 A
F O N
(o}
Cl N’O
163 2.229 | 403 A
/O*N O\
(o}
N
164 1.995 | 384 A
0 O N
| 0
N,O
165 2.187 | 382 A
/O‘N AN
o]
.0
166 OYQ/LN /V\O\Ni o 2.048 | 397 A
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
167 ©/L 1 2219 | 440 A
N\
Cl
N,O
168 2.133 434 A
Br N\
F
e
169 2.112 409 A
F Fo -9 o<
F
e
170 1.984 408 A
F F /O‘N N\
0
Cl
n©
171 2.29 423 A
ca -ON o<
(0]
N
172 o o 2.165 379 A
= < >N ~
Z 0]
Cl
N,O
173 2.069 422 A
Cl /O\N AN
(0]
N’O
174 2.24 383 A
/O‘N O\
(0]
N,O
175 2.261 383 A
<N SN
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
n©
176 2.145 382 A
/O\N N\
o
F
F N,O
177 2.165 391 A
/O‘N 0\
0
F
F N’O
178 2.037 390 A
/O\N N\
0
e
179 | o o don 1.888 396 A
(o]
F
F N©
180 2273 459 A
/O‘N O\
CF; o]
181 N-O 2.261 426 A
\O'N ~~N O\ '
(o}
N’O
182 N o Jne 2.144 425 A
(o]
N’O
183 2251 383 A
/O*N O\
(@)
F3C\O
Re
184 N 2.123 438 A
/O‘N N\
(o]




75

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
0
185 N 2.23 462 A
/O‘N N\
CF3 o]
|
O
(0]
186 N- 2.112 452 A
/O\N N\
CF, o}
\O,N
0
187 5/L N 2.027 426 A
/O‘N 0\
(0]
n°
188 2.24 437 A
/O\N N\
CFy o)
CF3
N’O
189 2.144 436 A
/O\N NG
0
Cl
e
190 2.187 456 A
/O*N N\
CF, o)
|
0]
191 n-© 2229 | 453 A
/O‘N O\
CF3 o}
F3C\O
0
192 @*N 2.24 439 A
/O‘N O\
(@)
A \°
193 Lo AN, | 2101 402 A

0
||
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
[0
194 N 2.421 465 A
/O~N O\
CF3 o]
N,O
195 2.144 382 A
/O‘N N\
(o}
N’O
196 o \ 1.931 378 A
/ /\N ~
7 (0]
F
F N’O
197 o N 2176 458 A
<N ~
CF3 0
F
N,O
198 o o 2204 441 A
<~ >N ~
CF; o)
F
N’O
199 o N 2.144 440 A
>N ~
CF3
Cl
e
200 o o 2315 457 A
N ~
CF3
F
Lo
201 @[LN’O 2.133 439 A
Fo O ol
(o]
F
o
202 @ELNP 2.016 438 A
F /O‘N N\
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N-©
203 2.283 383 A
/O‘N O\
o)
N,O
204 2.315 437 A
/O\N SN
CF; 0
O~
Fac—{ | o
205 N W | 215 490 A
"N ~
o
e
206 2.336 451 A
/O‘N SN
CF, o)
N’O
207 o N 2.229 450 A
>N ~
CFs o}
e
208 o o 2.219 452 A
CF3 - °N ~
0o
N’O
209 o N 2.187 450 A
CF; < °N ~
0]
A
N-©
210 2.219 381 A
/O\N SN
o)
A
e
211 2.091 380 A
/O~N N\
o
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
\O’N
0
212 N 1.952 | 425 A
/O~N No
O
F
N’O
213 2.123 391 A
F /O‘N o\
0
F
e
214 1.947 | 391 A
Fo O N
O
215 F3°©/§° 2.357 463 A
/O*N SN
(o]
0
216 /<j/L N 2.048 | 385 A
o) /O*N O\
| o)
.0
217 N 2208 | 395 A
/O*N 0\
(o]
218 5*”’0 2261 | 397 A
/O\N O\
(0]
(o]
219 &N’ 2.101 394 A
/O\N N\
o
N’O
220 2.155 396 A
/O*N N\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
221 N-© 2.251 410 A
/O~N N\
(o]
FaC
0
222 g)/LN 2.165 437 A
/O~N O\
(o]
FsC
0
223 g)/LN 2.048 436 A
/O‘N N\
(o]
CN
N,O
224 1.963 380 A
/O*N O\
(0]
CN
N,O
225 1.853 379 A
/O\N N\
(@]
(o] O o)
226 | N O/LN :o ;[ | 2.069 | 455 A
7 N
(o]
(o] (o] o)
271 "J\’G/LN V\o i o | 2187 | 456 A
~N ~
(o]
cl \©
228 \ 2.25 456 A
"N ~
CF3 o}
N’O
229 o o 2.24 437 A
<N ~

CF; o)
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N,O
230 ° W | 2:155 | 4363 A
~~N ~
CF; o
231 N
PO 2.16 422 A
CFs3 o}
232 N©
2.165 421 A
PN N_
CF3 o}
N
FsC 0
233 \@LN o: i o | 221 469 A
F ~~N ~
O
234 | FRC N-© 2.251 462 A
/O‘N NJ
(o)
235 | RC n-° 2251 | 465 A
/O\N N\
(@]
OCF,
N’O
236 2.24 439 A
/O‘N O\
(0]
0
237 N 2.325 463 A
/O‘N SN
CF3 o)
~N
238 2.165 469 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
CF;
0
239 N 2315 | 437 A
/O‘N O\
o}
F
F N-©
240 2.315 469 A
/O‘N O\
Br (o}
F
F e
241 N 2.208 468 A
~°N ~
Br (0]
F
F e
242 O o_ 2.219 415 A
0
I
F
F N-©
243 0. N 2.112 414 A
o}
Il
CF3
e
244 o J_o_ 2.18 422 A
o)
CF;
N-©
245 o N 2.176 456 A
<N ~
cl
cl e
246 2.4 441 A
F O o<
cl o)
cl N-©
247 2.283 440 A
F O N\

Cl o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
Br
N’O
248 2.048 452 A
/O\N N\
F (@)
CF3
N/O
249 2.133 441 A
/O\N O\
F (@)
F3C
N,O
250 2251 491 A
/O‘N O\
CF3 o]
CF;
N/0
251 2.197 457 A
/O\N O\
Cl (o]
F
A
252 @/Lwo 1.963 420 A
/O~N N\
(o)
F
o
253 n-C 208 421 A
/O\N o\
(o]
Br
N,O
254 2.176 453 A
/O‘N O\
F (]
FsC
Cl 0
255 N 2229 490 A
/O\N N\
Cl (0]
Cl
N’O
256 2.155 407 A
F O RN




83

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
CFs3
N’O
257 o o 2.251 503 A
Br -~ "N ~
O
CF,
N-C
258 o N 2.155 502 A
Br <N ~
(0]
e
259 o o 2.251 453 A
CF,0 ~°N ~
o}
CF3
N-©
260 2.059 440 A
F O\ NS
O
N-©
261 o N | 2-165 452 A
CF30 <N ~
o
Cl
N,O
262 2.034 406 A
F O NS
0]
CF3
e
263 2.144 441 A
F AON o<
o
F F
-
264 N-© 2.144 513 A
/O~N N\
CFs o)
P
265 2.229 514 A




84

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
N,O
266 2.069 3901 A
F ~ON <
o
F
e
267 390 2.005 A
F O\ NS
o
Cl
e
268 o o 2.283 473 A
CF;0 ~°N ~
o)
F
e
269 o o 2.229 457 A
CF30 N ~
(e]
F
e
270 o N 2.144 456 A
CF0 <N ~
0
ci
e
271 o N 2.176 472 A
CF30 ~ON ~
o
CF3
N’O
272 N 2.123 490 A
<N ~
CF3 o}
N-©
273 N 2.123 436 A
7N ~
CF3 o
CF;
N-©
274 o o 2.219 491 A
< >N ~
CF3 o
FaC
FsC 0
275 N 2.165 491 A
/O\N 0\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N,O
276 o o 2.219 437 A
"N ~
CFy 0
|
(o]
277 é/LN‘O 1.952 308 A
/O~N N
(o]
e
278 2.155 382 A
/O‘N N\
(o]
279 N-© 2347 411 A
/O‘N O\
(o)
|
(o]
280 g)/LN’O 2.06 399 A
/O‘N O\
(o]
F
F
281 N-© 2.176 431 A
/O‘N 0\
(o]
F
e
282 N@*N 1.99 | 4459 A
/O*N N\
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CrpykTypa R¢ [Mnﬂ]| Macca KX-MC

464 N 210 | 452 A

buonornyeckne ucciaenOBaHuUsI

HcneiTanus B TEIIJIUIIEC U TECThl C OTACJICHHBIMU JIMCTAMU

CoenuHeHne pacTBOPSIIN B CMECH alleTOHA W/MJIM TUMETHICYJIbPOKCUAA U
CMa4HuBaIOIIEero areHra/amynbraropa Wettol, KoTopbili OCHOBaH Ha
STOKCUJIMPOBAHHBIX AJIKUI(EHONIaX, B COOTHOEHUH (00BEM) paCTBOPUTEINb-
smyabratop 99:1, ¢ monydeHuem obmero odbema 5 mi. 3aTeM 100aBISLIH BOIY 10O
obmero o6vema 100 M. 3aTeM 3TOT HCXOAHBIH pacTBOP pa3OaBIISIIIN OMUCAHHON
CMECBHI0 PACTBOPUTENb-3MYJIbIaTOP-BOAA 10 KOHEUHON KOHLIEHTPALUH, YKA3aHHOH B
TabNnuIe HUXKE.

IIpumep ucnonb3zoBanus 1. JleueOnas Ooppda ¢ pKaBUMHON COM Ha COEBBIX
6o00ax, koropas Bei3BaHa Phakopsora pachyrhizi (PHAKPA K4)

JINCThsI MPOPOCTKOB COM B TOPIIKAX HHOKYJIUPOBaIH criopamu Phakopsora
pachyrhizi. Icionb3yeMplil IITAMM COAEPKUT aMUHOKHUCIOTHYIO 3aMeHy F129L B
MUTOXOHJPUAJIBHOM Oelike LUTOXPOME b, MPpUAAI LIy YCTOHYUBOCTDb K QO
uHruouropam. Jns obecnedeHus ycrnexa HCKYCCTBEHHON MHOKYJISIIUN PAC TEHHUS
NEePEeHOCUIN BO BJIAXKHYIO KAMEpPY C OTHOCUTEJBHOH BIAXXHOCTBIO NPUOIU3UTENBHO
95% u npu 20-24 °C B Teuenue 24 4. Ha cnenyromuii n1eHb pacTeHUs
KYJbTUBUPOBAJIU B T€UEHHUE 3 AHEH B Terutuue npu temmneparype ot 23 no 27 °C u
oTHOcHUTeNbHON BraxkHocTH 60 u 80 %. 3aTeM pacTeHUs ONPBICKUBAIU 10 CTEKAHUS
paHee ONMUCAHHBIM PACTBOPOM AJIsI ONPBICKUBAHUS, CONEPKALUM KOHLIEHTPAL[UI0
NeMCTBYIOIEro BellecTBa UJIM UX CMeCh, KaK OMUCAHO HUke. PacTeHusMm nasanu
BBICOXHYTb Ha BO3JyXe. 3aTeM UCClelyeMble pACTEHUs] KyJbTUBUPOBAIU B T€YEHHE 10
14 nueil B Tennuue npu temmneparype oT 23 1o 27 °C u OTHOCUTENbHOM BiaxHocTU 60
u 80 %. CteneHb MOpaX€HHS JUCTHEB IPpUOAMH OLIEHUBAJIM BU3YaJIbHO KaK %
MJIOIIAIM TTOPaKeHHBIX JINCTHEB, YPOBEHb 3a00JIeBaeMOCTH HEOOPaOOTAaHHOTO

KOHTPOJIsL 00BIMHO mpeBbimai 85 %.
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ITpumep ucnonb3oBanus 2. [Ipodunakruueckas OoprOa ¢ prkaBUMHON COU HA
coeBbIx 000ax, koTopas BeI3BaHa Phakopsora pachyrhizi (PHAKPA P2)

JINCTHSI MPOPOCTKOB COM B FOPIIKAaX OMPBICKMBAJIN 10 CTEKAHUS paHee
ONHUCAaHHBIM PACTBOPOM JJIsl ONPBICKUBAHMUS, COJEPIKAIUM KOHLEHTPALUIO AKTUBHOIO
UHIpEeUEeHTa UM UX CMECh, KaK ONUCAHO HIXe. PacTeHUsM AaBajiu BbICOXHYTh Ha
Bo3ayxe. Mccnenyemble pacTeHus KyJIbTUBUPOBAIU B T€UeHUE 2 CYTOK B TEIUIULE NPH
temnepatype 23-27 °C u oTrHOCcUTeNnbHOU BiaxxHocTH 60 1 80 %. 3aTem pacTeHus
WHOKYJIHpOBaiu cnopamu Phakopsora pachyrhizi. Ucnionb3yeMblil IITaMM CONEPIKUT
AMHUHOKHCJIOTHYIO 3aMeHy F129L B MUTOXOHIpuanbHOM Oejike UTOXpome b,
NPUIAKIYI0 yeToluuBOCTh K Qo nmHrnburopam. s obecrnieueHus ycmnexa
HUCKYCCTBEHHOW MHOKYJISILUH PACTEHUS MEPEHOCHIIH BO BIAXKHYIO KaMepy ¢
OTHOCHUTEJIbHOH BJIAXXHOCTHIO MPHONIU3UTENBHO 95 % u npu 20-24 °C B TeueHue 24 4.
Hccnenyemble pacTeHHsl KyJbTUBUPOBAIU B TeUueHHE N0 14 nHEN B Tennule npu
temnepatype ot 23 no 27 °C u orHOcuTenbHOM BiaaxHocTH 60 u 80 %. Crenenp
NOPaXEHUs TUCThEB IPUOAMHU OLIEHUBAIN BU3YaJIbHO KakK % MJIOIaay MOPa’keHHBIX
JUCTHEB, YPOBEHb 3a00JI€Ba€MOCTH HEOOPAOOTAHHOTO KOHTPOJISI OOBIYHO MPEBBIIIAI
85 %.

ITpumep ucnonb3oBanus 3. [Ipodunakruyueckas 6oprda ¢ prkaBUMHON COU Ha
coeBbIx 000ax, koTopas BeI3BaHa Phakopsora pachyrhizi (PHAKPA P6)

JINCThS MPOPOCTKOB COM B FOPLIKAX ONPBICKUBAJH 10 CTEKAHUS paHee
ONHUCAaHHBIM PACTBOPOM JJIsl ONPBICKUBAHMUS, COJEPIKAIUM KOHLEHTPALUIO AKTUBHOIO
UHTPEUEHTa, Kak OMUCAaHO HUXKe. PacTeHUsIM fnaBajy BICOXHYTh Ha BO3JyXe€.
Uccnenyemble pacTeHHs BRIPAIMBAIN B TEUEHUE IECTH NHEH B TEILIHIE MTPH
temmepatype 23-27 °C u OTHOCUTENbHON BiakHOCTH Bo3ayxa 60 u 80 %. 3atem
pacTeHuss HHOKyJIUpoBaiu cniopamu Phakopsora pachyrhizi. Ucnionb3yeMblii ITaMM
COAEPKUT AMUHOKHUCIOTHYIO 3aMeHy F129L B MUTOXOHIpPHUAJIBHOM O€JIKe LHTOXPOME
b, mpugammyw ycToidyuBocTh kK Qo nHrudbutopam. s obecredenus ycnexa
UCKYCCTBEHHOW MHOKYJISILUH PACTEHHS MEPEHOCHIIH BO BIAXKHYIO KaMepy ¢
OTHOCHUTEJIbHOH BJIAXXHOCTHIO MpHOIM3uTENbHO 95 % u 23-27 °C B Teuenue 24 4.
Hccnenyemelie pacTeHHsl BhIpALIUBaJIH B Te€UEHUE 10 14 AHEN B Tenauue npu
temnepatype ot 23 no 27 °C u orHocutenbHol BaaxxHocTu 60 u 80 %. Crenenp
NOPaXEHUs JTUCThEB IPUOAMHU OIIEHUBAJIN BU3YaJbHO KaK % MJIOIIAAN MOPa’KeHHBIX
JUCTHEB, YPOBEHB 3a00JIeBaeMOCTH HEOOPaOOTAHHOTO KOHTPOJISI OOBIYHO MPEBBIIIAT

85 %.



10

15

20

25

30

110

ITpumep ucnonb3oBanus 4. [Ipodpunakruyueckas 6oprda ¢ prkaBUMHON COU HA
OTZEJNIEHHBIX JIUCThAX COM, KOTOpas BbI3BaHa Phakopsora pachyrhizi (PHAKPA P1
DL)

JINCThsI IPOPOCTKOB COM B FOPILIKAaX OMPBICKMBAJIU 10 CTEKAHUS paHee
ONHUCAaHHBIM PACTBOPOM JJIsl ONPBICKUBAHMUS, COJIEPIKAIUM KOHLEHTPALUIO AKTUBHOIO
UHIPEUEHTa, KaK OMUCAHO HMXKe. PacTeHus oCTaBIsIN AJIs CYLIKH B KaMepe TeIJIULIbI
npu 20 °C u npu 14-yacoBoli OCBELIEHHOCTH B TeueHue Houu. Ha cnenyromuii neHp
JUCTbSI COOMPANIHM U MOMEINATH HA YaIlKUA C BOJHBIM arapoM. 3aTeM JIUCThS
UHOKYJIUPOBaNu ciopamu Phakopsora pachyrhizi. Belnu nCnonb30BaHbl ABA Pa3HBIX
U30JI5Ta:

OVH 4yBCTBHUTEJNEH K Q0 MHruOuropam (OUKOTO TUMA); U OJUH, KOTOPBIN
COAEPKUT aMUHOKHUCIOTHYIO 3aMeHy F129L B MUTOXOHIpPHUAJIBHOM O€JIKe LIUTOXPOME
b, mpunaromyo ycroituuoctb k Qo narudbutopam (F129L). UrokynupoBaHHbIE
JUCTbs] UHKYOUpOBaIu B TeueHHe 16-24 4 nmpu BBICOKOH TeMIepaType B TEMHOM
NbUIEBON KaMepe ¢ mocieaymoued nukybanueii B redenne 2-3 Heaenb B HHKyOaTope
npu 20 °C u 12 4 cBet/cyTku. CTeneHp MOpaXeHUsI rpuOaMu JTUCTHEB OLEHUBAJIN
BU3YaJIbHO KaK % MJIOIIAU MOPAXKEHHBIX JTUCTHEB.

TecThl HA MUKPOTHTPALIMOHHBIX TIJAHIICTAX

AKTUBHBIE COeIMHEHUS OBIIN MPUTOTOBJIEHBI OTJAENBHO B BUJI€ MATOYHOTI'O
pactBopa ¢ koHueHtpauued 10 000 m.n. B numeruncynbdokcune. Ucxonusie
pPacTBOPBI CMEIINBAIU B COOTBETCTBUHU C COOTHOLIEHUEM, TUNETUPOBAIN HA
MUKpPOTUTpanuoHHbIN miaHmeT (MTP) u pa30aBisiu BOAOH 10 YKa3aHHBIX
KOHIIEHTPaLU.

[Tocne noGaBneHNsI COOTBETCTBYIOIIEH CYCIIEH3UH CIIOP, KaK YKa3aHO B
Pa3IUYHBIX IPUMEpPax HCIOJNb30BAHUS HUXKE, IJIAHIIETHl IOMELIall B KaMepy,
HACBILIEHHYIO BOJISIHBIM mapowm, npu temmepatype 18°C. Ucnonb3ys abcopOunoHHbIN
doromerp, MTP usmepsinu npu 405 HM uepe3 7 nHell mocyie HHOKYJISAIUN.
HNsmepeHHble napamMeTpbl CPAaBHUBAJIM C POCTOM KOHTPOJBHOIO BapUaHTa, He
copepxkammero akTupHoro coequneHus (100%), U KOHTPOJbHBIM 3HAYEHHUEM, HE
copepKamuM rpudKOB, sl ONPEeNeNIeHNs OTHOCUTEJNBHOTO pocTa % MaTOreHoB B

COOTBETCTBYHOIINX AKTUBHBIX COCOAUHCHUAX.
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IIpumep ucnonb3oBaHus 5. AKTUBHOCTB NPpOTUB Pyricularia oryzae, KoTopeie
BbI3BIBAIOT NupukyIsipuo3 puca (PYRIOR)

Hcnonw3zoBanu cycnensuto cnop Pyricularia oryzae B BOIHOM pacTBOpe
Oroconoaa UM pacTBOpe APOKIKU-O0aKTONENTOH-TIULEepuH uiu pactsope DOB.

ITpumep ucnonb3oBanus 6. AKTUBHOCTb IPOTHUB Seploria tritici, KOTOpbIE
BBI3BIBAIOT MSATHUCTOCTD JUCTheB HA mmeHuie (SEPTTR)

Hcnonp3oBaliu CyCEH3UIO CIIOp Sepforia tritici B BONHOM pacTBOpe Ouocosona
WU PacTBOpPE OPOAOKU-0aKTONENTOH-TIULepuH unu pactsope DOB.

[Tpumep ucnonb3zoBanus 7. AktuBHocTh npotus Colletotrichum orbiculare,
KoTopble BeI3bIBaIOT aHTpakHO3 (COLLLA)

Ucnonw3osanu cycnensuro crnop Colletotrichum orbiculare B BogHOM 2%
pacTsBope coJioza.

[Ipumep ucnonb3oBaHus 8. AKTHBHOCTB NPOTUB Leptosphaeria nodorum,
KOTOpPBIE BBI3BIBAIOT MATHA HA JNUCThAX numeHunsl (LEPTNO)

Hcnonp3oBanu cycnen3uro crnop Leptosphaeria nodorum B BODTHOM pacTBOpe
O6moconona uau pacTBOpe APOXNKKU-O0aKTONENTOH-TIMIEpUH Win pactBope DOB.

IIpumep ucnonb3zoBanus 9. AKTUBHOCTB NpoTUB Alternaria solani, xoTopbie
BbI3bIBaIOT anbrepHapuo3 (ALTESO, nukoro tTuna u F129L)

Hcnonp3oBanu 1Be pasHble cycrneH3uu crop Alternaria solani 8 BOMHOM
pacTBOpe OHMOCOJIOA UM PACTBOPE APOACKH-0AKTONENTOH-IIHIIEPUH UIIN PACTBOpe
DOB: uyBCTBUTENbHBIH U30JISIT AUKOIO TUIMA U YCTOWUYUBBIA K QO-MHIHOUTOPY
U30JISIT, COAEpIKAlUi aMUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHAPUAIBHOM Oelike
UTOXpOMe b, mpumarwimyw yctoiuuBocTh K Qo unruduropam (F129L).

ITpumep ucnonb3zoBanusi 10. AKTUBHOCTB NPOTUB Pyrenophora teres, KOTOpbIe
BBI3BIBAIOT CETUATYIO NATHUCTOCTH Ha siuMeHe (PYRNTE, nuxkoro tuma u F129L)

Hcnonp3oBanu 1Be pa3Hble CyCHeH3un crop Pyrenophora teres B BOTHOM
pacTBope OMOCOTOAA UITH PACTBOPE APOKKH-0AKTOMENTOH-TIULEPHH UIIH PACTBOpE
DOB: uyBCcTBUTENBHBIA H30JAT AUKOTO THIA U YCTONYUBBIA K QO-mHruOUTOpY
U30JIAT, COAePIKAUN aMHHOKHCIOTHYI0 3aMeHy F129L B MutoxoHapuanbHOM Oenke
quToXpome b, mpuaarmyn ycTtoiunBocTh K Qo unruduropam (F129L).

IIpumep ucnonb3zoBanus 11. AktuBHOCTE poTuB Cercospora sojind, KOTopbie
BBI3BIBAIOT cesieHOpoMo3HYyI0 nsaTHUCTOCTE con (CERCSO)

3arem nobasnsanu cycnensuto cnop Cercospora sojina B BOTHOM pPacTBOpe

O6mocoona UM pacTBOpe APOXKKU-O0aKTONENTOH-TIMIEpUH i pactBope DOB.
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IIpumep ucnonb3zoBanus 12. AKTUBHOCTB npoTuB Microdochium nivale,
KoTopbie BeI3biBatOT TUDYNE3 (MONGNI)

Hcnonw3zoBanu cycnensuto crnop Microdochium nivale B BOMHOM pacTBoOpe
Oroconoaa UM pacTBOpe APOKIKU-O0aKTONENTOH-TIULEepuH uiu pactsope DOB.

PesynbraThl BhIllIeyKa3aHHBIX IPUMEPOB HCIIOJb30BAHUS IPUBEIEHBI B
ciaenyrouux Tabnunax.

PesynbraTtel ucnbitanuii B Tabnunax 1 u C1-C4 Huske npuBeneHsl 1Jist 00pbObI C
¢UTOMATOreHHBIMHU IPUOAMHU, COAEPKALUTUMU AMHUHOKHUCIOTHYIO 3aMeHy F129L B
MUTOXOHJPUAIBHOM OeJike HUTOXpOME b, MPUAAIO LY YCTOHYHUBOCTDb K QO

UHTHOUTOpAM.

Tabnuna 1:

PHAKPA (F129L)

O0padorKa coefHHEHHEM
P Yposenb 3a00aeBanus B %

N C P2 npu | P2 npu | P6 npu | P6 npu
° K
TPyKIypa 4ma. |16 ma. | 4 M. | 16 m.a.

F o
1 o o, 80 27 90 56
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
No Crpykrypa npu npu npu npu
4m.a. |16 ma. | 4 ma. | 16 m.a.
F3C. N,O
9 X o 35 23 41 4
[o]
10 Fﬁ@*w‘%i 22 2 45 3
/o‘ o\
o
11 Fﬁ@*w% 23 1 20 0
0. NO
o]
i
.0
12 F*@*’“ v\oi " 25 1 37 9
[e]
|
13 "3°©/LN»° 28 0 25 0
/O\N o
o]
|
14 F3C\©/LN’° 6 0 11 1
/O‘N N\
o]
6
N
15 *@x%«w\?r 4 0 24 1
/O‘N No
[o]
17 F3°j©/k”’° 70 50 63 57
NC /O‘N N\
o}
F
19 F)\Q/LN’C’V\ i 87 0 87 1
/O‘ o\
o}
F_F
20 QIN” 73 29 97 18
Cl /O‘N o<
O
F_F
21 QIN’C’\: i 100 77 97 88
F O RN
o]}
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

Ne CrpykTypa P2 npu | P2 npu | P6 npu | P6 npu
4ma |16 ma. | 4ma. | 16 ma.
FF
e
22 o N 100 90 100 93
Cl <N ~
)
F
F
23 F“C\C/LN—OJV\S?( 12 1 20 1
0
F
F
24 Fsc@/%oj% 36 60 4 28
/O‘N o\
)
F
25 Fs"@*wot% 16 3 50 2
O o
o
r
26 F3C\©/LN'°\52( 12 O 19 1
/O‘N N\
o
F_F
O
27 o, N 5 0 32 0
’ 0
CF;0. N‘o
28 Oy o 0 0
(o]
CF30. N’o
29 PO 0 0
(o]
e
30 ) o 53 1 77 o)
-~ N N
0
©
31 s | 0 0 4 0
<N ~
o
FsC N‘o
3 SO 80 50 73 43




115

PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

F3C. N,O
33 PO X 50 33 60 75

Cl [¢)
FaC. 0
34 Q/L /V\O\Ni o 100 90 90 83
CF3 (o]

CFy
36 @*“pv\o i . 100 42 100 43
~Y N ~

N’0
37 ¢ 40 3 40 2
FsC <N ~

CF;
N,O
38 o N 37 4 47 1
N ~

%o
39 /@*" V\o i \ 30 4 15 2
FsC o ~

Cl N,O
40 3 FOO% 40 18 63 22

41 “@*"” 15 9 36 14
Cl /O‘N NS

H o
42 o L 60 23 60 20

$ o
43 o Lo 100 100 97 87

44 JC”@*N”E% . 77 17 77 21
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

NS .0
46 \Q/LN PO N 63 50 90 57

CFa o
N,O
47 i PO SN 13 0 12 0
CF3 o

AN e
48 \Q/L” PO 100 80 100 67
o

N‘o
49 i PO 60 18 60 7

CF3 [o]
F N,O
50 PO SR 2 1 6 0
CF3 [¢]
F N,O
51 PSR 28 2 15 0
CF3 o]

N o
52 o X o 63 28 90 43

53

.0
N /V\O\Ni o 63 17 100 47

55

ot
s o

54 PO N 0 1 20 0
\Q/L

Br. N,O
56 PSR 43 24 67 19
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

S IR o oA VA
57 25 8 43 15
sq 2 0 4 0
50 67 20 63 11
60 23 1 53 2
61 70 15 90 18
6o 43 0 60 3
63 90 77 93 77
64 87 73 80 43
65 93 77 100 87
66 100 70 93 87
67 67 2 80 30
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N CrpykTypa npu npu npu npu
4m.a. |16 ma. | 4 ma. | 16 m.a.
F
F5C. O
69 ’ @*" /V\O\Ni " 2 0 13 0
[o]
|
O‘N
70 m*@*»:ﬂE 30 0 10 1
/0‘ o\
(o]
|
0‘N
71 FSCJK@/LNDJE( 2 0 6 0
/°~ N\
o
72 @IV\E . 100 87 93 80
N [o]
F_F
73 @IN”V\O; ) 0 19
o]
c g
0
74 A\@* ;:52(0\ 27 6 16 3
o
cl gl
75 AQ/L"QEN 8 0 13 1
- [o]
e
76 PO 30 3 9 0
(o]
N’O
77 PO SR 67 4 40 3
o]
/0 .0
78 @*" V\o i o 40 1 30 1
N ~
[¢]
_o .0
79 \Q/LN V\o i . 21 2 44 4
~~N ~
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
Ne CrpykTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
O o)
80 Y O/L" V\o i . 50 10 30 3
N ~
o}
81 Ff@*’*”%, i ) 6 0 2 0
~ZN ~
o}
)
82 on@/LN v\o £ o 87 57
~7SN ~
(o]
W)
83 o&Q/LN v\o £ . 97 73
~Y*N ~
o
F N,O
84 Q/k :o ;A[ \ 0 0 0 0
~ 7N ~
F o]
F. Ke)
85 @“ V\O i . 1 0 0 0
-~ ‘N ~
(o]
F. N,O
86 Y . 12 3 23 3
<N ~
(o]
F N,O
87 Y 8 0 7 0
-~ ‘N ~
F o
O,
93 F’°©IN‘°V\IO\£ \ 83 32 43 37
(o]
N,O
94 Y . 22 5 35 2
~ N ~
o
N,O
95 o X 11 0 33 4
[o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

96 >k©/k"’°v\ ;[ 6 1 3 0
AN, SN

97 "’i&o\ 4 1 1 0

o8 "’i&k 3 0 1 0

99 \Q/L”'o 1 43 12 87 33
/O*N N

100 >k©*"‘°j\owi o 18 0 25 4

o)
101 \Q/L“ /V\O‘Ni o 70 37 60 17

(o]
102 j@*’" V i 60 11 90 43
Cl /O“N O\

N,O
103 i ot o 40 3 35 4

NG ©
104 OGN 22 15 19 11

Je)
105 )\Q/LN /V\O\Ni . 18 1 39 13

106 @*’*’c’j\owi . 5 1 32 9
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

Ne CrpykTypa P2 npu | P2 npu | P6 npu | P6 npu
- 4ma. | 16 ma. | 4 ma. | 16 m.a.
107 GUQ/L"'O/E . 1 . , 1
(o]
e ] 3
108 F/@/L oo . . | ,
o
Cl o)
109 jQ/LN \:o 9 ) g . . .
<N ~
)
F
Cl 0
110 \©/LN \i? o 20 3 30 |
cl o)
e
111 O N/o\ o 28 o 46 0
J [ 1
NC 0
112 O/LN o ; N 13 3 30 9
NN N
)
oI 3
113 O N/0~N . 25 96 a1 ’s
J 3
N,O
114 B,Q/L :\owi oL 38 5 59 15
o]
0 ) 3
15 ©/LN o o 83 63 92 75
<N ~
o
Cl
Ko
116 @/LN /JEO\N o 85 57 o -
o
cl
0
117 ©/LN ;90 . 85 10 - 0
-~ ‘N ~
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N CrpykTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
F
0
118 @/LN /V\O\Ni o 10 0 32 0
F (o]
Br
o)
119 @*" /V\O\Ni o 93 63 92 63
o
Br
0
120 @* N /V\O‘Ni " 43 4 90 8
(o]
121 ,032 100 98 08 92
N /O‘N o\
o
Il
122 ~'°J% 100 73 93 90
/O‘N oL
(o]
~o
0
123 @*" /V\o‘ i o 100 82 90 78
(o]
124 fojg 98 87 92 75
N /O“N N\
(o]
I
125 N’OJS\DK 72 9 90 44
/O‘N N\
[¢]
~o
e
126 PSR 87 34 95 70
o
N,O
127 o Jon 90 44 93 62
O
Cl
e
128 PO 32 2 77 2
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N CrpyxTypa npu npu npu npu
4m.a. [ 16 ma. | 4 m.a. | 16 m.a.
F N,O
129 F oL o 28 1 24 2
o}
Cl
(o)
.
130 @* PN 20 1 40 1
Cl e}
F
o)
131 Q/L N V\o i . 0 0 2 0
~~N ~
F o
132 FKJ/L”’O 1 0 6 0
F SO NN
o}
N,O
133 OQ/L /oi\Ni o 1 0 2 0
CFy o
F
Br. N,O
134 PO SN 37 10 22 7
0
Br N,O
135 Y, 15 1 16 2
~°N ~
Br 0O
N’O
136 . Q/L PO N 1 0 3 2
CFs o
o}
137 :()/L oL o 19 2 50 5
o)
Br. N,O
138 AP EN 47 2 35 1
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

O
139 :@* PO N 47 2 72 24

140 Br@fLN’O 8 0 13 4
PO

F
141 Br@*"’o 2 0 2 0
/O‘N N\

o}
Br N,O
142 o N 19 5 26 5
<N ~
Br o}

FsC N,O
143 o, Lo 4 0 15 0
I

N’O
144 O /°~N£(°\ 87 80 92 90

FiC ©
145 o, o, 28 8 37 16

FsC e
146 o1 o 73 12 77 48
N ~

FsC e
147 o1 6 73 18 95 18
~7°N ~
A

F3C N,O
148 o, Jn 9 2 13 7
Il
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
N Crpykrypa npu npu npu npu
4ma. |16 ma. | 4 m.a. | 16 m.a.
F3C n©
149 /°~N£,(N\ 83 45 87 31
O [o]
FsC n°
150 FoSR 56 8 70 29
(o]
F3C. N’O
151 oA 37 3 53 6
(o]
F3C. N,O
152 o don, 24 1 38 7
™ o
N,O
153 o Lo 12 3 22 1
Cl (o]
.0
154 Q/L N “ i 30 13 63 9
Cl /O“N O\
(o]
N’O
155 NCQ/L PO N 97 30 93 20
(o]
F
FsC e
156 e Lo 27 0 47 3
o]
N’O
157 PN 1 0 1 0
Cl o]
N,O
158 i O/L /V\O\Ni " 0 0 2 0
o}
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

159 @”LN’O 28 2 28 1
NC /O\N N

160 OT\Q/L"“’/V\O\NJE o 100 97 87 90

161 CD/\@/L N“’/V\O\Ni " 100 100 100 90

F
FsC e
162 .oy, N 0 0 1 0

Cl N,O
163 o Lo 20 1 47 9

N,O
164 . o don 5 0 27 0

N,O
165 KQ/L PO N 0 0 17 0

o}
166 o YQ/LN /V\O\Ni o 100 83 90 43

F
167 ¢ N 2 0 9 0
/O‘N N\
(o]

168 Q/L N 2 0 5 0
Br /O\N N\

F
169 @% N 77 0 77 0
F Foo-ON o<
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma. |16 ma. | 4 m.a. | 16 m.a.
F
N,O
170 ] @;L /V\QN; N 9 0 4 0
(o]
Cl
N,O
171 @fj /V\O\Ni o 100 100 80 50
(¢]
.0
172 /@*“ V\o i o 35 1 83 12
4 i T ~
Cl
N’O
173 @\/5 /V\O\Ni " 100 53 97 17
(o}
N,O
174 @f /V\O\Ni o 100 100 80 70
o
N,O
175 gj/k PN 100 97 100 93
(o]
.0
176 gj/k’“ O: i . 100 100 100 90
N ~
(o]
F
F N’O
177 o o 100 21 87 47
e}
F
F e
178 PO 6 0 2 0
(o}
.0
179 °Y©/LN /V\O\Ni . 100 47 90 28
o}
F
F N,O
180 oo, 40 7 5 0
CF3 (o}
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

181 Y@*N”v\ £ 22 11 33 5
~oN OGO

182 N 6 0 13 0
~oN O AN

e
183 r(j/L /V\O\Ni o 16 0 38 2

(o]
Fac\o
(o)
184 @*N’ \:O i . 42 4 16 1
N ~
(o]
o)
185 %/LN V\o i . 100 67 90 77
~7°N ~
CF; o]
|
(o)
186 Q;\LNDV\% 1 0 2 0
/O‘N N\
CF3 o}

\O’N
187 5*"'“:0 ; . 100 | 100 90 90
~°N ~

N,O
188 Ql PO N 1 0 11 0

CF3 o]
CF3
189 N© 82 28 97 37
/O‘N N\
e}

Cl
N,O
190 o I« 20 0 45 3
~~N ~
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

O
191 @LNQJ% 77 2 83 22
/O‘N o\

A "
193 _o, N 15 0 14 0

N’o
196 o. N 1 0 11 5
4 - T ~

F
F. N’O
197 1. 0 0 2 0
~°N ~

CF, 0
F
N,O
198 oo, 4 1 0 0
CF3 (o]
F
N,O
199 o Jon 0 0 0 0
CF3 o
Cl
N’O
200 o ol 93 73 100 77
CF3 (o]

o
202 @ELNQJ?K 90 22 100 47
Fo-ON N

N’O
203 @* /V\O\Ni o 87 32 93 32

N’O
204 o 50 4 80 5
N ~
CF3 (@)
N’o
206 o ° 100 67 100 90
SN ~

CF3 o}
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
N CrpykTypa npu npu npu npu
4mpa. |16 m.a. | 4 m.a. | 16 m.a.
N’O
207 o Jon 40 11 83 5
CF3 o}
S
N‘O
211 PO SN 100 43 100 77
(o]
F
213 @% N 50 3 40 11
Fo-%N RN
(o
F
214 @[L N 14 0 28 4
Fo-ON NS
(o]
215 Fs°©/ﬁ:°% 87 37 87 33
/O‘N SN
o}
O
216 @* o i 77 13 80 29
fo} /O*N O\
| )
217 &N”\:i 97 53 93 100
/O\N o\
[o]
N,O
218 & /V\O\Ni o 100 87 100 100
o]
219 5/%0; i 60 8 87 43
/O*N N\
(o]
.0
220 &" ;0 i y 90 30 100 77
N ~
o]
221 %/Lnﬁv\?( 100 63 100 100
/O~N NO
o]
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

Ne CrpykTypa P2 npu | P2 npu | P6 npu | P6 npu
- 4ma. |16 ma. | 4ma. | 16 m.a.
F3C
n°
222 é/L OO 100 57 100 03
0
FsC
223 g)/LN'OJQ 4 0 )8 .
/O‘N N\
o
CN
n©
224 o o 97 100 100 100
< "N ~
o
CN
N
225 o, N 83 27 100 97
o]
226 NJV\Q/LJE(\ 28 3 57 7
o]
227 /0 NJ\/O\Q/LN’O/\:O‘E o\ lOO 47 100 57
(o]
Cl N’O
228 N y 5 0 59 )
Ve ‘N ~
CF3 fo}
0 I 3
229 /Q/LN - . 57 ) - ;
~°N ~
CF3 o)
0
230 /Q/LN \:o 9 ) 2 . s .
~7°N I~
CF3 le)
e
231 _o_A_o_ 0 0 2 0
CF; o
n°
232 0N 100 73 100 83
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
Y
FaC e
233 S \ 100 57 87 27
F P ~
(o]
234 FaC. N-°v\% 53 18 53 15
/O‘N NG
[o]
235 FaC Nf°v\?( 100 73 87 77
/O*N N\
(o]
OCF;
N-©
236 @* /V\O\Ni o 97 77 97 100
o]
>N
F e
238 o, Jn. 100 53 100 77
CF3 o}
F
F n©
240 PN 70 8 73 3
Br [o]
F
F N’O
241 o o 3 0 33 12
Br (o]
F
F e
242 oo, 87 10 87 20
Il ©
F
F. N’O
243 O N 4 0 37 1
Il °
244 14 0 15 2
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

CFy
n©
245 _o., N 28 8 13 2

Cl N,O
246 i PN 40 15 77 7
(o}

cl e
247 ] o, AN, 16 2 33 8
0

Br
N,O
248 o N 33 2 30 2
N ~

F (o]
CF;3
e
249 @* /V\O\Ni o 87 37 90 43
F o}
FsC
0.
250 @L" /V\O\Ni o 90 90 90 80
CF3 o]
CF;
N’O
251 @* /V\O\Ni o 80 80 80 80
Cl (o)

o
252 @kwv\?ﬁ 50 3 87 32
/O‘N N\

o
253 @/LN'OV\?( 100 87 100 57
/O‘N SN

Br
O
254 @/L" :O i o 100 77 100 100
>N ~

FsC
cl e
255 o, N 97 83 100 87
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

Cl
N’o
256 i PO N 50 18 70 20

CF;
N,O
257 B,Q/L /V\O\Ni o 93 35 100 57

CF;
N,O
258 Brﬁj/k /V\O\Ni N 32 7 73 8

o)
259 ﬁj*”’ v ;: 80 17 93 40
CF;0 -0 o

CF;
N,0
260 i PSR 22 0 22 0

261 ﬁj/k”’o 70 9 87 32
CF30 - AN

Cl N’o
262 i PO N 63 1 47 4

CF3
N’O
263 _ @* /V\O\N;: o 80 15 73 22

F
N’O
266 i PSR 67 18 90 43

F
267 @/L N 2 0 10 4
F O NS

Cl
Re)
268 /@/k“ V\o ; o 63 6 60 17
CF30 ~N ~
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No Crpykrypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
F
(o]
269 Q/L"’ - i 5 0 18 0
CF30 -0 oS
(o]
F
e
270 o /@* /V\O\Ni . 3 0 0 1
o]
Cl
n©
271 . /@* /V\O\Ni . 5 1
o]
CF3
N’O
272 @k /°:~Ni " 60 8
CF; 0
0
273 @* N /;\\Ni " 60 3
CF3 o
|
(o]
277 g)/LNﬁV\E 100 60 100 100
(o N
~ N ~
(o]
0
278 @*" /V\QN;: " 90 60 90 93
(o]
F
282 ”@*N” 15 18
/O‘N N\
0
F
/0
283 @%N 83 30 87 22
Cl /O\N 0\
o]
F
/O
284 @:L“ 63 44 62 34
Cl /O‘N N\
[o]
F
O
.
285 @% o Lo 87 50 90 35
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

I
286 J%)/L"’OOJ?( 67 15 97 27
o

F
F
288 n° 87 30 97 20
/O\N N\
o]

Cl
O
290 @:t: V\o i y 92 14 83 21
E P \) ~
F o)

e
294 Q/(" V\o i ) 1 1 2 0
~ N ~
0
|
o
295 v° 2 0 1 0
/O‘N N\

296 S/LN” - ) 100 40 100 83
~ >N ~

)
297 A(j/J§ PO SR 90 37 87 37

208 N 63 7 97 37
/O‘N N\

299 A<)/L“’° Y . 53 13 53 22
~ N ~

FF
302 )QQ/L Y. 47 4 47 3
~ N ~
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
F F
_0
303 X@*” PO 2 0 12 0
[o]
rhF
304 5*” 53 28 100 37
cl /O‘N °u
o]
L
312 @*Nﬂ 100 53
/O‘N N\
[o]
o
L,
314 © 100 40
/O\N N\
Qo
L
315 @*Nﬂ 100 60
/O‘N N\
(o]
.,
321 © 100 40
/O\N N\
[o]
rfF
324 5*'«” 2 1 12 0
o /O‘N N\
| 5
.
F/l\o
325 @:Kw 24 4 22 1
F /O‘N N\
(o]
rF
326 F\é*n” 25 0 30 1
/O‘N N\
o]
FF
327 /5*“ 23 3 48 4
/O‘N N\
(o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

F_F
328 5*'«” 33 8 23 5
o O <

O
329 @*Nﬂ 100 53 100 73
/O\N N\

F|_F
F o
330 &N’ 83 24 93 17
/O‘N .

F_F
S
335 o OO 77 53 80 25

F _F
AP,
336 o O S 63 20 50 17

F o]
337 n-° 9 0 13 1
[o) /O‘N n\

F o
340 N-° 23 4 42 7
/O\N H\

F o
344 ﬁkw ) 6 0 16 0
F F /O‘N AN

Fo|_F
345 &LN” y 22 1 32 1
F /O\N N
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

F~ o
346 F n° 4 0 5 0
A “\

o
349 Q/LN”V\O i " 97 50 97 35
[e) < N ~

> o
354 F@*Nﬂ ) 17 2 21 4
/O‘N N\
F

F>|\0
355 @:LM ) 34 7 48 4
Br PO NS
F

F|_F
357 5%»” y 13 1 18 0
F F /O‘N AN
(o]
FF
358 &LN” \ 77 17 83 18
Br F /O‘N N
[o]
.

F F
F o
359 \&LN’ H 100 37 100 43
F /O‘N NS

F | _F
360 &LN” 53 9 80 5
F F ~On °~

E
o )2

361 n° 80 18 88 31
F F /O\N o<
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
rhF
,0
363 5*" o L 1 29 1 25 2
[o] ~ N ~
F/I\F °
F
FhoF
365 ESELN” 77 15 97 43
o o
F ~ N ~
(o]
F
F o]
366 K@%M 53 13 83 12
F /O\N °<
[o]
S,
367 @*Nﬂ ) 63 9 93 30
/O‘N N\
[o]
FF
368 5:5” 83 47 90 73
Br F /O‘N °<
[o]
F_ _F
/0
372 N H 85 26 85 16
/O\N N\
(o]
N,0
373 o o 77 27 100 38
(o) [o] - N
| F’I\F °
F
N/O
375 . o oAb 47 8 40 6
F/I\F °
F
F
o
378 N-© 18 1 17 1
E _O, N
(o]
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
F
F
F
380 élwssg( 53 5 60 12
SN NQ
(o]
387 @iNﬂE 60 30 80 47
/o‘ o\
(o]
388 @inﬂjrg( 1 0 3 0
LN NQ
(o]
N,O
389 . " 28 4 43 3
(o]
F__F
F
e}
390 &LN \: E 22 0 18 2
F Pl oL
(o]
F
F
F
393 &N«°\§( 93 55 93 42
/o‘ N\
(o]
F
F
F
394 n° 9 3 12 2
E _O, N
(o]
Br
O
395 @’LN V i 43 4 67 18
LN oL
o]
Br
O
396 @”LN V i 3 0 4 0
PN NQ
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
399 67 8 90 15
400 2 0 8 0
401 17 5 32 4
405 97 27 70 27
406 97 30 67 23
407 12 6 17 4
408 o 30 12 33 13
[o]
FOF
409 /&N"’E 77 40 83 73
F /o‘ o\
F (o]
LR
410 /é*w”%?{ 9 0 35 1
E _o N
F [o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

FF
412 F n© 47 6 40 6
cl SN NG

413 40 15 33 15

FLF
414 N’°i9(o 53 9 53 15
¢ YT

ro
_O.
415 YQ/LN /;: 1 N 47 5 67 11

F7 o
0
416 " ,o; o 57 27 67 25
O o]

FLF
n©
417 _o, o_ 35 18 63 22

F/[I:\O
o)
418 Y@*" /o:\; o. 70 33 73 57

F
F/'Iz\o
419 -0 40 18 60 12
(o}
F

FLF
N,O
420 o don 8 0 12 1
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

FLF
421 °'75/LN'°22(0 100 33 87 57

FOLF
422 075*"’05?” 30 0 32 2

rLF
423 /5*»:”;?( 100 57 93 53
N// /O‘N O\

FLF
424 /5/LN'°;9(H 100 27 97 50
NZ /O~N N_

425 27 28 53 40

rlF
O
426 N /V\o\,; . 7 1 27 10
(0]
F

F o]
427 @\/LNP 100 90 60 47
Cl Cl /O‘N 0\

F o
428 KKILND ., 70 11 83 20
Cl Cl /O‘N N\

FF
429 °'35/LN'° 83 50 67 43
Cl /O‘N O\

FF
430 °']5/LN'° 22 6 37 17
al P 0L
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
431 32 7 40 12
432 12 0 13 3
433 83 67 80 57
435 93 57 87 60
436 70 15 73 27
437 2 0 8 0
440 93 23 73 23
441 100 43 97 50
442 100 93 80 77
444 100 47 83 53
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

FF
445 5/%«";?@( 15 1 30 2
Br AOANOS
0

FLF
446 /5/%0353( 2 0 6 0
(]

cF
F~ 0
447 FKj/LNfO 7 0 33 1
F /O\N o\
(o]

e F
F 0
449 Fj@*”‘o ., 33 10 57 9
Cl /O"N N
[o]

e F
F (o]
450 Fj@/LNﬁ?r 3 ] 4 ]
(o]

£ F
F~ "0
451 F@*NEJ?(H 1 0 2 0
F /O‘N NG
(o}
e F

F (o]
452 FKj/LN—O 60 6 70 14
al PN~ O

FF
458 @IN”EH 93 57 83 50
O N.

o
461 F=°©/LN~°J%H 26 2 52 6
/O‘N N\
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 Po6 Po6
No CrpyxTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
F3C\0
)
462 ©/LN 37 6 55 10
LOF oL
o]
Cl
N/O
463 | o PO SN 6 0 3 0
o]
CF;
e
464 N 1 0 8 0
o OF SN
(o]
CpaBHUTEIbHbBIE UCTIBITAHUS
Tabnuma C1:
PHAKPA (F129L)
Yposenb 3a00aeBanus (%)
CoenuHenne CrpykTypa P2 at P2 npu |P6 npu |P6 npu
4 m.xa. 16 m.a. 4 m.xa. 16 m.xa.
Tpudaoxcuctpodbun 71 17 79 33
KaK CPaBHUTENbHBIN F3°\©/LN'°
npuMep OO
(o}
ITpum. 9 35 23 41 4
F3C N,O
/O‘N o\
0
Tabnuma C2:
PHAKPA (F129L)
YpoBeHb 3a00aeBaHus
(%)
Coeannenue Crpykrypa P2 npu 4 |P6 npu 4 m.a.
M.,
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus
(%)

CoeanHenue Crpykrypa P2 npu4 |P6 npu 4 m.a.
M.J.
CpaBHUTENBHBIN 6 30
IpuMep FsC N-°
0
IMpum. 231 0 2
Fac\Q/LN,O
o
CpaBHUTEIBHBIN 27 70
IIpuUMep BF\Q/LN,O
/O‘N N{
o
ITpum. 58 0 4
BT\Q/LN,O
/O‘N N\
o
CpaBHUTEIbHBIN 100 100
npuMep /@/LN,O
/O\N N
0
IIpum. 6 0 23
/©/LN/O
/O~N N\
o
CpaBHUTEIBHBIN 40 80
npuMep /@/LN,O
cl ~ON NS
o
ITpum. 158 1 4
cl ~ON AN
o
CpaBHUTEIBHBIN 43 80
npumep Cl\©/LN,O
/O*N N\
o
ITpum. 157 0 2
C|\©/LN,0
/O~N NJ
o}
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus
(%)
CoeanHenue Crpykrypa P2 npu4 |P6 npu 4 m.a.
M.J.
CpaBHUTENBHBIN 100 97
npumMep c n-©
/O\N N\
cl o
IIpum. 4 2 17
cl e
/O\N N\
cl o
CpaBHUTEIBHBIN 87 100
npuMep @/LN,O
/O‘N N{
o)
ITpum. 31 0 12
/O‘N N\
o]
CpaBHUTEIBHBIN 12 38
IIpuMep Fsc\Q/LN,O
/O*N N\
0
IIpum. 8 1 13
Fsc\Q/LN,o
/O\N AN
0
CpaBHUTEIBHBIN 43 77
puMep Cljg/LN,O
cl O AN
o
[Tpum. 41 4 35
mj@/LN,o
cl ~ON NS
0
CpaBHUTEIBHBIN 35 83
IIpUMeEp N-©
/O‘N N\
o
ITpum. 165 0 27
N°
/O~N N\
0
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus
(%)
CoeanHenue Crpykrypa P2 npu4 |P6 npu 4 m.a.
M.J.
CpaBHUTEIBHBIN cl 87 97
IIpUMeEpP n-°
/O‘N N\
cl 0
IMpum. 130 cl 33 67
N ©
/O‘N NO
cl )
CpaBHUTEIBHBIN 60 70
npumep FaC\O\ALN,O
/O~N N\
0
ITpum. 188 2 30
/O‘N N\
0
CpaBHUTEIBHBIN FF 43 90
npuMep @IN’O
/O‘N N\
0
ITpum. 73 FOF 1 37
@/\\EN,O
/O~N N\
0
HeoGpaboTaHHbrii 100 99
Tabnuua C3:
PHAKPA (F129L)
Yposens 3a06oseBanus (%)
Coeaunenue CrpykTypa P2 npu 16 m.n. |P6 npu 16 m.a.
CpaBHHUTENbHBIN Br 23 28
puMep ©/LN,O
/O‘N N\
o
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PHAKPA (F129L)
Yposenn 3a06oseBanus (%)

Coeaunenue CrpykTrypa P2 npu 16 m.n. |[P6 mpu 16 m.x.
ITpum. 120 Br 6 15
@kwo
/O*N N\
0
CpaBHUTENBHBIN ~o 87 80
puMep @*N,O
/O‘N N\
o
ITpum. 126 ~o 32 60
/O‘N N\
0
CpaBHUTENBHBIN 37 28
npumep N’O\)Q
O O N
J :
ITpum. 113 17 6
e
™ o
J :
CpaBHUTENBHBIN 37 63
NpUMep /@/LN,O
NC ~ON NS
o
ITpum. 159 0 0
NC O N
o
CpaBHUTENBHBIN 11 4
puUMep Facj@/LNfo
cl AN NN
0
ITpum. 60 0 0
FacKJ/LN,o
cl AN NN
)
CpaBHUTENBHBIN 16 35
puMep
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PHAKPA (F129L)
Yposenn 3a06oseBanus (%)

Coeaunenue CrpykTrypa P2 npu 16 m.n. |[P6 mpu 16 m.x.
ITpum. 12 F 3 9
F N
/O”N N\
0
CpaBHUTENBHBIN FF 15 15
npuMep /QIN,O
F AONANANS
)
IMpum. 27 FF 0 0
F ~ON NS
0
CpaBHUTENBHBIN FSC\ 70 53
npuMep N e
0
ITpum. 282 F 15 18
T L0
/O*N N\
0
CpaBHUTENBHBIN Fe N o 23 32
npuMep N .
N 1 ~
ITpum. 205 e o 1 1
/O*N N\
o
HeobpaboraHHbirii 100 87
Tabnuua C4:
PHAKPA (F129L)
Yposens 3a0oneBanus (%)
Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.

M.A.
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.

CpaBHUTENBHBIN 27 17
npuMep cl N-©

/O‘N oL

cl o
ITpum. 3 2 1
cl e
/O*N O\
a )

CpaBHUTENBHBIN 80 87
npumep BF\Q/LN,O

/O\N o\

o
ITpum. 56 32 15
BF\Q/LN,O
/O‘N O\
0

CpaBHUTENBHBII 87 90
npuMep
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
ITpum. 36 CFs 47 57
S
/O\N oL
0
CpaBHUTENBHBIN 25 10
IIpUMep /@/LN,O
/O‘N O\
o
ITpum. 5 1 4
/O\N O\
o
CpaBHUTENBHBIN 67 33
npuMep /@/LN,O
fo) /O*N O\
| o)
IMpum. 216 20 15
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTENBHBIN F 83 77
/O\N O\
o]
IMpum. 1 F 28 47
/O‘N O\
o}
CpaBHUTEIBHBIN 43 13
npumep /@/LN,O
0
ITpum. 37 0 0
FsC O o<
0
CpaBHUTENBHBIN 87 43
npuMep
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
ITpum. 30 2 1
/O‘N O\
o
CpaBHUTENBHBIN 57 60
npumep nN©
~oN OO
)
ITpum. 181 12 5
NO
~oN O o_
(o}
CpaBHUTENBHBIN 87 53
npuMep /@/LN,O
NC O o<
o
IMpum. 155 23 18
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTENBHBIN FF 100 90
npuMep /@INIO
cl ~ON o<
0
ITpum. 28 FF 30 18
cl ~ON o<
o}
CpaBHUTEIBHBIN 63 43
npuMep /@/LN,O
cl O\ RN
o
ITpum. 154 25 17
cl O\ RN
o}
CpaBHUTENBHBII 93 83
npuMep
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
ITpum. 76 1 0
/O\N o\
o}
CpaBHUTENBHBII 90 80
npumep F\©/LN,O
/O\N O\
o
IIpum. 86 6 7
F\@/LN’O
/O‘N O\
o
CpaBHUTEIBHBIH 73 70
npuMep C|\©/LN,
/O‘N O\
o]
IMpum. 153 5 1
CI\©/LN,
/O~N 0\
(o]
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTENBHBIN 80 43
npumep NC\©/LN,0
/O\N O\
o}
IMpum. 104 37 28
/O\N O\
o}
CpaBHHUTEIBHBIN CF3 11 9
npuMep N-©
¢)
ITpum. 244 CFs 0 2
N-©
(0]
CpaBHUTENBHBII 1 22
npuMep
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PHAKPA (F129L)

Yposens 3a00aeBanus (%)
Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.

M.J.
ITpum. 131 F 0 0

N’O
/O\N N\
F o]

HeobGpaborauHbrii >90 >85

PesynbraTel B Tabaunax C1 - C4 nmoka3pIBalOT, 4TO crieuu(puuIecKuit

3
3aMeCTHUTEJNb B MOJOKEeHUU R’ ynydmaer GyHruUUAHYI aKTHBHOCTb IPOTHUB

¢uTonmaToreHHBIX rpUbOB, COAEPKALTUX AMUHOKUCIOTHYIO 3aMeny F129L B

MUTOXOHIPUATBHOM OeJIke IUTOXpoMe b, MPHUAAIIYI0 YCTOWYHBOCTh K Q0

3
I/IHFI/I6I/ITOpaM, MO CPaBHCHUKO C COCANUHCHUAMU, TAC MMOJIOKCHUE R’ aBusercs

HE3aMCIICHHbBIM.

Tabnuna CS:
Poct rpudos (%)
IIpumensiemasi KoHUeHTpauusa (M.1.) 0.016 0.016 0.016 0.016
CoenuHeHnue CrpykTypa PYRIOR |ALTESO |ALTESO | MONGNI
aukoro |F129L
THOA
CpaBHUTEIBHBIN 87 98 100 97
npumep uz3 WO Q‘OI;
2017/157923 . ,@ Moo
N-N
\
IMpum. 158 38 66 79 71
o
cl O NS
0
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Tabauua Coéa:

PHAKPA P1 DL
Yposenb 3a00seBanus (%)

Qo I-uyBcTBUTeNBbHBIN H30a4T AUKOro Tuna (0 %
F129L)

TecToBasi KOHUEeHTpanus (M.1.)

Coeaunenue CTpykTypa 0 (0.3 1 3 10 30 100 300
CpaBHUTENBHBIN Q(’\j@
npuMep U3 m@/ L 78 80 77 48 30 18 5
WO 17/157923 'N-N\

93

Ipum. 158 3 Q/LN"’/V\O\NE . 38 |7 2 1 4 5 4
[o]

Tabauua C6b:

PHAKPA P1 DL
Yposenb 3a0oneBanus (%)
Qo I-ycroiiuusbiii F129L usoast (100 % F129L)

TecToBasi KOHHEeHTpauus (M.1.)

CoeanHenue Crpykrypa 0 0.3 1 3 10 30 100 |300
CpaBHUTEIBHBIN Q°v\©

npuMep u3 CI@’ Voo 88 90 95 92 90 65 52
WO 17/157923 NN

93

\
pum. 158 3 Q/L"“’/V\O\N;[ " 87 |57 |8 2 4 4 5
[o]

PesynbraTel B Tabnunax C5-C6b moka3pIBalOT, YTO COCNMHEHHs COTIACHO
HACTOSIIEMYy M300PETEHHUIO 3HAYUTENbHO YIYUIIAT (YHTHIIUIHYIO aKTUBHOCTD
NpOTUB (PUTOMATOTEHHBIX IPUOOB, COAEPKALIUX AMUHOKUCIOTHYIO 3aMeHy F129L B
MUTOXOHJPUAJIBHOM OeJiKe HUTOXPOME b, MPUAAIO LY YCTOHYHUBOCTD K QO

UHTUOUTOpaM, MO CPAaBHEHHUIO C IPUMEHEHUEM COEUHEHUs], pacKpbiToro B WO

2017/157923.




Tabauua C7a:
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Poct rpudos (%)

IIpumensieMmasi KOHUeHTpauus (M.1.) 0.016 0.016 0.025 4
Coeaunenue CrpykTrypa PYRIOR [ALTESO [PYRNTE | CERCSO

AMKOr0 |AHMKOIO

THOA THIIA
CpaBHUTENBHBIN 100 94 84 33
npumep uz WO F3C’o©/LN‘O
98/23156 AONANON

(o]
ITpum. 9 38 73 44 11
F3C, e
(o]

Tabauua C7b:

PHAKPA (F129L)

Yposens 3a06oseBanus (%)

Coeannenue CrpykTypa P2 npu 4 m.xa.
CpaBHUTENBHBIN o o
IpuMep U3 F€ N o. o 17
WO 98/23156 T
FsC e
ITpum. 9 o o 6
~°N ~
(o]
HeoGpaboTaHHblii 92

Tabauna C8a:

Poct rpudos (%)

IIpumensiemasi KOHUeHTpauus (M.1.) 0.016 0.063 0.016 4
CoenuHenue CrpykTypa PYRIOR |[COLLLA |(ALTESO |ALTESO

AHKOIO F129L

THIA
CpaBHUTENBHBIN 100 77 94 87
NpUMEp U3 FsC O@N,O
WO 98/23156 AONANON

]
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Poct rpudos (%)
IIpumensiemasi KOHUeHTpauus (M.1.) 0.016 0.063 0.016 4
Coenunenue CrpykTypa PYRIOR |[COLLLA |(ALTESO |ALTESO
AHKOI0 F129L
THIA
ITpum. 84 48 33 43 39
) 0
HsC” N
)
Tabnuna C8b:
Poct rpudos (%)
IIpumensiemasi kKoHUeHTpanus (M.1.) 0.25 0.25 0.063 0.016
Coenunenue CrpykTypa PYRNTE |PYRNTE |LEPTNO |MONGNI
AHKOIO F129L
THIA
CpaBHUTENBHBIN 87 84 79 86
npuMep U3 FsC O\Q/LN'O
WO 98/23156 OO
)
ITpum. 84 39 49 60 32
0. .0
(o]

PesynbraTel B Tabnunax C7a - C8b mokas3bIBaIOT, YTO celUPUUECKHIT

3aMecTuTENb R? KOHIIEBOrO BeHmuna yaydmaer QyHIUIUIHYIO0 aKTHBHOCTD MPOTHB

¢uTOMATOreHHBIX TPUOOB MO CPABHEHHIO C COEUHEHUSIMHU MPEAIIECTBYOLIEr0 YPOBHS

TEXHHUKH.

Tabauna C9:

Poct rpudos (%)

WO 98/23156

IIpumensiemasi KoHUeHTpanus (M.A.) 0.016 0.063 4
Coeaunenue CrpykTypa PYRIOR |LEPTNO |CERCSO
CpaBHUTENBHBIN No 58 100 56
npumep U3
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Poct rpudos (%)
IlpumensieMmasi KOHUeHTpauus (M.A.) 0.016 0.063 4
Coeaunenue Crpykrypa PYRIOR |LEPTNO |CERCSO
ITpum. 9 38 67 11
FsC e
(o]
Tabnuua C10:
Poct rputos (%)
IIpumensiemass koHuenTpauus (m.a.) (0.016 0.063 0.016 4 0.016
CoenuHenue CrpykTypa PYRIOR [LEPTNO |ALTESO |CERCSO |[MONGNI
F129L
CpaBHUTENBHBIN s 49 93 85 66 84
IpUMeEp U3 F3°@N~°JE/
WO 98/23156 ANy
ITpum. 8 13 70 55 27 54
F3C. N,O
\@ /O‘N N\
o]
Tabnuna Clla:
PocTt rpudos (%)
IIpuMmeHsiemasi KOHUEHTPAL M 0.016 0.25 0.063 0.016 0.016
(m.1.)
CoenuHenue CrpykTypa PYRIOR [SEPTTR |LEPTNO |ALTESO |ALTESO
AHKOIO F129L
THIA
CpaBHUTEIBbHBIN o 39 77 95 100 87
puMep u3 F3°\©/gw°\)52(
WO 98/23156 Ayt
ITpum. 8 13 57 70 56 52
F3C N,O
(o]




Tabauna Cl1b:
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Poct rpubos (%)

IIpumensiemasi KOHUeHTpauusa (M.A4.) 4 0.016
Coeaunenue CrpykTypa CERCSO [MONGNI
CpaBHHUTEJbHBI o 60 80
npuMep u3 F3°\©/¥N,°
WO 98/23156 SO N
0
ITpum. 8 27 54
F3C N,O
o
Tabnuna C12:
Poct rputos (%)
IIpumeHnsieMass KOHUEHTPALHS 0.016 0.25 0.063 0.016 0.25
(m.1.)
Coeaunenue CrpykTypa PYRIOR [SEPTTR [COLLLA [MONGNI [PYRTNE
F129L
CpaBHUTENBHBIN s 87 61 81 69
npuMep u3 \@N‘o\j?(
WO 98/23156 OO
o}
CpaBHUTENBHBIN 82 89 93 84 87
NpUMeEp U3 N-C
WO 98/23156 OO
(o}
IMpum. 76 o 43 0 39 35 66
(o]




Tabauua C13:
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6

Poct rpudos (%)
IIpuMmensiemasi KOHUEHTPALHSA 0.063 0.016 0.016 0.25 4
Coenunenue CrpykTypa LEPTNO |[ALTESO [ALTESO [PYRNTE [ CERCSO
auxoro |F129L AHKOI0
THIA THNA

CpaBHUTEIbHBIN s 85 67 66 59 71
npuMep u3 \@N‘o
WO 98/23156 AONAN O

(o]
CpaBHUTEIBbHBIN o 65 93 81 53 67
npuMep u3 \Q/gw"
WO 98/23156 AONANOS

o
CpaBHUTEIbHBIN 100 100 87 78 87
npuMep U3 n-°
WO 98/23156 OO

o]
ITpum. 76 o 39 55 37 39 28

(o]

Tabnuma C14:
Poct rpubos (%)
IIpumensieMasi KOHUEHTpaLHs 0.016 0.25 0.063 0.016 0.016
(m.1a.)
CoenuHenune CrpykTypa PYRIOR |[SEPTTR |COLLLA |ALTESO |ALTESO
aukoro |F129L
THNA

CpaBHUTENBHBIN o 80 100 81 93 95
npuMep u3 \@N’O\DE(
WO 98/23156 ™
CpaBHHUTENBHBIN 81 87 93 89 93
npumMep u3 N‘°Jgr
WO 98/23156 ™
IIpum. 77 o 20 49 39 73 69

0




Tabauua Cl5a:
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Poct rpubos (%)

IIpuMmensiemasi KOHUEHTPAUHS 0.016 0.25 0.063 0.016 0.016
(m.1.)
Coenunenne CrpykTypa PYRIOR [SEPTTR |COLLLA |ALTESO |ALTESO
AHKOI0 F129L
THNA
CpaBHUTENBHBIN s 88 39 82 94 100
npuMep u3 C'\QAN‘OEO
WO 98/23156 TN
CpaBHUTENBHBIN 83 39 89 81 89
pUMep u3 °' N‘O\D»E(
WO 98/23156 Oy O
ITpum. 153 50 0 55 71 68
cl °
[sase
(o]
Tabnuua C15b:
Poct rputos (%)
IIpumensiemasi KOHUeHTpauus (M.1.) 0.063 0.25 4 0.016
Coenunenue CTpykTypa LEPTNO [PYRNTE [ CERCSO | MONGN
AUKOTO I
THNA
CpaBHUTEIBHBIN Ng 88 57 62 95
npuMep U3 c O
WO 98/23156 O A O
o)
CpaBHUTENBHBIN 69 61
npuMep u3 cl e
WO 98/23156 O A O
o
IMpum. 153 55 31 26 75
c e
/O‘N o\
)




Tabauua Cl6a:
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Poct rpudos (%)
IIpuMmensiemasi KOHUEHTPAUHS 0.016 0.25 0.063 0.25 0.016
(m.1.)
CoeanHenue CrpykTypa PYRIOR [SEPTTR |COLLLA |ALTESO |ALTESO
AHKOI0 F129L
THNA
CpaBHUTEIbHBIN s 100 59 82 43 90
npuMep u3 CI@N‘OSE(N
WO 98/23156 TN
Mpum. 157 15 20 63 27 57
cl N©
L
(o]
Tabnuna C16b:
Poct rpubos (%)
IIpumensiemasi KoHUeHTpauusa (M.A4.) 0.25 0.25 4 0.016
Coenunenue CTpykTypa PYRNTE [PYRNTE |CERCSO |[MONGN
aukoro |F129L I
THIA
CpaBHUTENBHBIN Ng 76 80 78 100
npuMep u3 cl e
WO 98/23156 O A N
)
ITpum. 157 54 58 36 56
cl o I 3
N
\Q* /O*N N
o
Tabnuua C17:
PHAKPA (F129L)
YpoBeHb 3a00eBaHuA
(%)
Coeannenue CrpykTypa P2 npu 4 P6 npu 16
M.J. M.J.
CpaBHUTEBHBIN o 83 57
npuMep u3 \Q/gwov\g(
WO 98/23156 AN O
o
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHusA

(%)
Coeannenue CrpykTypa P2 npu 4 P6 npu 16
M.[. M.[.
CpaBHUTENBHBIN 80 37
IIpUMeEDP U3 \OIN,O
WO 98/23156 OO
(o]
CpaBHUTEIBHBIH s 60 30
npuMep u3 \@N’O\DE(
WO 98/23156 ~On o°\
IMpum. 76 35 4
/O‘N o\
o]
CpaBHUTEIbHBIN ~No 45
IpuMep us \@/gN,o
WO 98/23156 PN LN
0
CpaBHUTEIBHBIN 67 67
OpuUMeEp U3 \QIN,O
WO 98/23156 SO AN
0
IIpum. 77 37 20
/O\N NO
o)
CpaBHUTENBHBIN o 23
npuMep u3 F“°@Nf°\:9(
WO 98/23156 ~ON 0°\
IIpum. 9 1
/O‘N O\
(o]
CpaBHUTEIbHBIN Ng 20 9
npuMep U3 CI\@*N’O
WO 98/23156 PN LN
o
IMpum. 157 1 1
/O~N N\
0
CpaBHUTEIBHBIN 83 87
npuMep u3

WO 98/23156
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHusA
(%)
Coeannenue CrpykTypa P2 npu 4 P6 npu 16
M.[. M.[.
CpaBHUTEIBHBIN Ng 47 18
IpuMep U3 Ck@/&wo
WO 98/23156 SO O
o
IMpum. 153 19 5
/O‘N o\
)
HeoGpaborauHbrii 92 75

Tabauua C18:

PHAKPA (F129L)
YpoBeHb 3a00eBaHusA

(%)
P2 npu 1 P6 npu 4
CoeaquHeHHe CrpykTrypa M., M.A.

CpaBHUTENBHBIN
FsC e
npuMep u3 \@ 32 43
/O\N N\
o]

WO 98/23156

FaC e
ITpum. 8 o,k N 6 1
o

HeobGpaboTaHHbrii 92 75

PesynbraTel B Tabaunax C9-C18 moka3piBalOT, 4TO crieupUueCKuil 3aMeCTUTEIb
4
R" ynyumaer GpyHrHIIUOHYIO aKTUBHOCTh B OTHOIIEHHH (PUTOMATOTEHHBIX IPHOOB MO

CPaBHCHUK C COCANMHEHUAMU NPEAIICCTBYOIETIO YPOBHA TEXHUKH.
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IMPUMEHEHUE COEJIMHEHUU CTPOBUJIYPUHOBOI'O THUIIA JJIS1 BOPBEEI C
OUTOITATOI'EHHBIMHU I'PUBAMU, KOTOPBIE COAEPXAT
AMHWHOKUCJIIOTHVYIO 3AMEHY F129L B MUTOXOHPUAJIbHOM BEJIKE
IIUTOXPOME B, ITPUJIAIONYIO YCTOUUYMBOCTH K QO UHTUBUTOPAM IV

Hactosimee nzo0pereHne OTHOCUTCS K IPUMEHEHUIO COeNMHEHH I
cTpobunypuHoBoro Tuna I u ux N-okcuaoB u coneil nyisi 60pbObI ¢ PUTONMATOrEHHBIMU
rpudamMu, KOTOpbIE CONEpPIKAT AMUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHIpHATBHOM
benke nurtoxpome b (takke obo3HavaeMyro Myrtamuei F129L B MUTOXOHAPHATBHOM
reHe HUTOXpoMe b), mpuaarwmyn ycToHuuBocTh K Qo mHruduropam (Qol), u
MeTonaMm 0opbOBI ¢ TakuMH rpubkamu. M3o0pereHne Takke OTHOCUTCS K HOBBIM
COEAMHEHUSAM, CIIoco0aM MOJYyYEHHs] STUX COEAUHECHUN, K KOMITIO3ULUSM,
COAEpIKAIINM IO MEHbIIEH Mepe OAHO TaKOe COeAMHEHHE, K PUMEHECHHUSAM ISl
310POBBS PACTEHUH M K CEMEHAM, OKPBITHIM 110 MEHbIEH Mepe OAHUM TaKUM
coenuHeHueM. Hacrosimee n3o0pereHue Takxe OTHOCHTCS K crtocody 00pbOEBI €
rpubamu - p>xaBuuHOU cou (Phakopsora pachyrhizi) ¢ aMUHOKHCIOTHON 3aMeHOMN
F129L B MuroxonnpuainpHoM Oenke nuToxpome b.

«Qo MHruOUTOP», UCIOAB3yEMBIil HAaHHOM AOKYMEHTE, BKJIIYAeT J00e
BELIECTBO, KOTOPOE CIIOCOOHO YMEHbINATh M/MJIM MHTHOMPOBATH AbIXaHHE MyTEM
CBSI3bIBAHMS C LIGHTPOM OKHCJIEHUs YOUTHAPOXMHOHA KOMILJIEKCAa LIUTOXpoma bc B
MUTOXOHIpUsX. L[eHTp okuciIeHnuss OOBIMHO pacmojaraeTcsi Ha BHEIIHEH CTOPOHE
BHYTPEHHEH MUTOXOHIPHUAIBbHON MeMOpaHbl. MHOTHE U3 3TUX COCTUHEHUH TaKKe
U3BECTHBI KAK COEUHEHUS CTPOOMIYPHUHOBOIO TUTIA UJIK aHAJIOTH CTPOOUITypUHA.

Mytanus F129L B rene mutoxoHnpuaibHoro nuroxpoma b (CYTB) o3navaer
Tr00yI0 3aMeHy HYKJIeOTHIOB KonoHa 129, konupyromero «F» (penunananusy;
Hanpumep, TTT wnu TTC), koTopast NpUBOAUT K KOJAOHY, Kopupyomemy «Ly
(netinun; Hanipumep, TTA). , TTG, TTG, CTT, CTC, CTA unu CTG), Hanpumep,
3ameny nepsoro Hykieotnaa kogona 129 'T' ua 'C' (TTT na CTT) B rene CYTB
(muToxpom b), MPUBOASAIIYIO K 3aMEHE OJHOW aMUHOKHCIIOTHI B noyioskeHun 129 ¢ F
Ha L B Genke uuroxpome b. M3BecTHO, uTo Takas myrauus F129L npunaer

ycToHunBoCTh K Q0 nHruduropam.
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@yuarununs Qol, yacTo HaszbpiBaeMble PyHrUUHIAMU CTPOOMIYPUHOBOTO THUIIA
(Sauter 2007: Chapter 13.2. Strobilurins u other complex III inhibitors. In: Kramer,
W.; Schirmer, U. (Ed.) — Modern Crop Protection Coenunennes. Volume 2. Wiley-
VCH Verlag 457-495), 006bI4HO UCTIONB3YIOTCA 11 OOpBOBI C PsiAOM IpUOKOBBIX
AaTOT€HOB B CEIbCKOXO3SIICTBEHHBIX KYJNbTYpax. Q0 HHTHOUTOPHI OOBIUHO AEHCTBYIOT
IyTeM MHTUOUPOBAHUS ABIXAHUS C IOMOIIBIO CBSA3BIBAHUS C EHTPOM OKHCIICHUS
yOUTHIPOXUHOHA KOMILJIEKCAa LUTOXpoMa be) (koMmiuiekc nmepenoca saektpoHos I11) B
MUTOXOHJPUSX. Y Ka3aHHBIH LIEHTP OKUCJEHHS PACIIOJOKEH HA BHEIIHEH CTOPOHE
BHYTPEHHEH MUTOXOHIpUANIbHON MeMOpaHsl. [lepBbiii mpumep ucnoiab3oBanus Qol
BKJIFOYAET UCTOIb30BAHKE, HAIPUMEDP, CTPOOUIYPHUHOB Ha MIIEeHUIE Jist OOpbOBI C
Septoria tritici (Takxe U3BeCTHBI Kak Mycosphaerella graminicola), koTopsie
BBI3BIBAIOT MATHUCTOCTD JINCThEB MIIEHULBI. K COXalleHNIO, INPOKOE NCTOJIb30BAHHE
takux Qol mpuBesno k 0TOOPY MyTaHTHBIX MATOT€HOB, YcTOHUNBBIX K TakuM Qol (Gisi
et al., Pest Manag Sci 56, 833-841, (2000)). YcroitunBocts k Qol Obina oOHapyxeHa y
HECKOJbKUX (PUTONMATOTeHHBIX IpHOOB, TakKuX Kak Blumeria graminis, Mycosphaerella
fijiensis, Pseudoperonspora cubensis unu Venturia inaequalis. bonpmas 4acTtb
ycroiunBocTH K Qol B cenbckoM x03s11icTBE ObliIa MPUIIHCAHA TATOIE€HAM,
COJlepIKaIIUM €IUHCTBEHHYIO 3aMEHY aMUHOKUCIOTHOTro ocTtatka G143 A B rene
qUTOXpoma b Ha UX KOMILTIEKC uuToXpoma bc, 6enok-mumens Qol, koTopsle, Kak
Ob1510 OOHapyxeHo, KOHTponupyTcs cnenupuueckumu Qol (WO 2013/092224).
HecmoTpst Ha TO, YTO HECKOJBKO KOMMepUYeCKU NOCTynHbIX GpyHrununos Qol Takxe
IIUPOKO UCTIOJIb30BAIUCH AJIsE OOPbOBI C PXKABUYUHON COU, €AMHCTBEHHOHW 3aMEHBI
aMHUHOKHCJIOTHOTO octaTka G143 A B Oenke nutoxpome b, mpuaarmei yCTORYUBOCTD
Kk pynruuunam Qol, He HabI0 1aIOCh.

Bwmecto 3TOTO pr)kaBYMHA cOU nMpuodpesa APYryro FreHeTHYECKY MYTALUIO B
reHe LUTOXpOoMa b, BRI3BIBAIOLIYIO €IUHCTBEHHYI0 aMUHOKHCJIOTHYIO 3aMeHy F129L,
KOTOpast TaKXe MPHUAaeT yCTOHUnBOCTh K pyHruuunam Qol. DddexrTuBHocts
¢yurunngos Qol, HCMONB3yeMBIX MPOTHUB PXKABUMHA COHM, TO €CTh MUPAKJIOCTPOOHHA,
a30KCHCTPOOMHA, MUKOKCUCTPOOHHA, OpU3acTPOOMHA, TUMOKCUCTPOONHA H
METOMHHOCTPOOWHA, TPAJULMOHHO CHU3MJIACH 10 YPOBHS MPAKTHUYECKUX MPOOIeM s
cenbCcKOX03siicTBeHHON npakTuku (Hanpumep, Klosowski et al (2016) Pest Manag Sci
72, 1211-1215).

XOTs KaxeTcs, 94TO TPUPIOKCUCTPOOHH ObLI MOABEPIKEH BJIHSIHUIO

aMHUHOKUCIOTHOH 3aMeHbl F129L B meHbiueil crenenu, yem npyrue GyHrunuasl Qol,
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TaKHe KaK a30KCUCTPOOHMH U MUPAKIOCTPOOUH, TPUPIOKCUCTPOOUH HUKOTIA HE OBLI
cToib 3P PexTuBeH B momyasuuu rpubos, Hecymux myranuio F129L ycroiiunBoctu
Qol, kak B uyBcTBUTENbHON Monynsanuu (Crop Protection 27, (2008) 427-435).

WO 2017/157923 packpbiBaeT NpUMeHEHHE TETPa30JbHOrO coefuHeHus 1-[2-
[[1-(4-xn0pdennn)-nupa3o-3-ui|okcuMeTun |-3 -MeTHia(peHwI | -4-MeTHITETPa30I-5-
oHa 1151 00pbOBI ¢ PUTOMATOTEHHBIMH TPHUOAMH, COAEPKALTUMH YKa3aHHYIO
AMUHOKUCJIOTHYIO 3aMeHy F129L.

Takum oOpa3om, kenareabHbl HOBbIE CIIOCOOBI OOPbOBI ¢ 3a00MeBaHUSIMH,
BBI3BIBAEMBIMH MMATOTEHAMH, Y CEJIbCKOXO3AHCTBEHHBIX KYJbTYpP, KOTOPBIE BKIOYAOT
pacTeHus, MOABEPTLUINECS BO3AECHCTBUIO MATOTCHOB, CONEPIKAINX AMHHOKHUCIOTHYIO
3ameny F129L B MUTOXOHIpHATbHOM OejIKe MUTOXPOME b, MPHUIAKO YO
ycroiunBocTh K Qo narudburopam. Kpome Toro, BO MHOTUX Ciy4asix, B YaCTHOCTH,
IpU HU3KUX HOPMAaxX BHECEHUS, QYHrHUHUAHAS aKTUBHOCTb U3BECTHBIX (JyHTULIHIAHBIX
CTPOOUIYPHHOBBIX COCIHMHEHUN SBJISAETCS HEYAOBIETBOPUTEIbHON, OCOOEHHO B
clydae, KOTZia BbICOKAs J0JIsI TPUOKOBBIX MATOM€HOB COAEPKUT MYTALUIO B
MUTOXOHJPUAJIBHOM I'eHe IUTOXpoMa b, mpuaammym ycToHauBocTh K Qo
uHruouropam. Kpome Toro, cyuecTByer nmocTossHHas NOTPEOHOCTh B HOBBIX
(GYHrHIUAHO AKTUBHBIX COEAUHEHUsX, Oosee 3P PEeKTUBHBIX, MEHEE TOKCUYHBIX H/UJIN
skosorudecku 6onee Ge3zonacHeIx. Mcxoas us aToro, 3agaueil HaCTOSLIErO
n300peTeHus Takke ObIIO CO3aHue COeNUHEHMH, 00MaNaloIUX YIyUIeHHON
AKTHUBHOCTBIO M/Min O0jiee MIUPOKUM CIIEKTPOM aKTHUBHOCTH MPOTHB (PUTOMATOr€HHBIX
rpubOB u/uu emie 0oJiee CHUKEHHOW TOKCUYHOCTHIO TPOTUB HELIEJEBBIX OPTAaHU3MOB,
TaKUX KaK MO3BOHOYHbBIC U OE€CIIO3BOHOYHBIE.

CoenuHeHHsI-aHAJIOTH CTPOOUMITYPHHA, UCTIOJIb3yeMble JJisi OOpBHOBI ¢
¢uTOmaTOreHHBIMHU rPUOAMHU, COAEPIKALINE AMUHOKUCIOTHYIO 3ameHy F129L B
MUTOXOHJPUAIBHOM OeJIKe HUTOXPOME b, MPUAAIO LY YCTOHYHUBOCTDb K QO
UHTUOUTOpPaM, B COOTBETCTBUHU C HACTOSIIIUM H300peTEeHHUEM, OTINYAIOTCS OT
TpuIOKCHUCTPOOMHA, CPEaU MPOUETO, TEM, UTO COAEPKAT CIELUUPUUECKYIO TPYIIY,
NPUCOCIMHEHHYIO K EHTPAJIbHOMY (PEHIJIBHOMY KOJBLY B OPTO-TIOJIOKEHUHU K

o 3
OOKOBOI LHECIH, KaK ONpPEACTICHO B JaHHOM JOKYMEHTE KakK R
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COOTBeTCTBeHHO, HAaCTOALICC I/1306peTeHI/Ie OTHOCUTCA K IPUMEHCHUIO

coequHeHuN Gopmysl |

R
]!
O
") N I’
n 0 2 R1\
Hsc” "R CHj;

(o]
rIoe
R BbIOpan u3 O u NH;
R’ BbIOpan u3 CH u N;
R? BbIOpaH u3 ranoreHa, C;-C,-ankuna, C,-Cy-ankenuna, C,-C,-

MoHoranoreHankuna, C,-C,-qurajoreHajakuiia, MOHOTAJIOT€H-3TeHHJIA, JUTaJOreH-
atenuna, Cs;-Cg-nuknoankunaa u -0O-C-Cy-ankuna;

R* BbIOpan u3 C,-Cg-ankuna, C,-Cs-ankenuna, C,-Cy-ankunmuna, C-Ce-
ranorenankuia, C,-Cy-ranorenankenuna, C,-C4-ranorenankunuia, -C(=0)-C;-Cy-
ankuna, -(C;-Cy-ankun)-0-(C1-C;-ankuna), -(C;-Cy-ankmn)-0-(C,-Cy-ranoreHankumia)
U -C1-Cy-ankni-Cs-Ce-IIUKI0ATKNUIA,;

R? BbIOpaH u3 rajoreHa, CN, -NRSR(’, C,-Cy-ankuna, C,-Cy-ankenuna, C,-
Cs-anxununa, -0-C,-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cy-ankuna, -C(=0)-C,; -
C4-ankuna,

-0-CH;-C(=N-0-C;-C4-ankun)-C,-Cy-ankuna, C3;-Ce-unknoankuna, C3-Ce-
LMKJIOAJKEHUIIA,

-C1-Cy-ankun-C;-Cg-tuknoankuna, -0O-C;-Ce-uuknoankuna, peHuna, 3- - 6-4JeHHOTO
reTepPOLUKIIOANKUIIA, 3- - 6-YJIEHHOTO TeTEPOILUKIIOANTKEHUNIA U 5- UK 6-YJIEHHOTO
reTepoapuia,

r7ie yKa3aHHbIEe TeTEePOMUKIOAIKUII, TeTePOIUKIOATKEHU U TeTePOapU MOMUMO
aTOMOB yriiepona coxep:xart 1, 2 miu 3 rerepoatoma, BeiOpannubie u3 N, O u S,

r7e yKa3aHHble PeHUJ, TeTepOIUKIOAIKUII, TETePOIUKIOATKEHUI U TeTePOapuil
MPUCOEAUHEHBI HEMMOCPECTBEHHO UJIN Uepe3 aTtoM kucioponaa uwin depe3 C-C,-
AJIKUJICHOBBIN JIMHKEP,

v rae anupaTuveckue U NMKIndeckue pparmMenTol R? sBasroTcs
HE3aMEIIEeHHbIMU X HeCcyT 1, 2, 3, 4 uau 10 Mak CUMaJIbHOTO KOJIUYECTBA

OJAWHAKOBbBIX MJIU PA3HBIX I'PYIIII Rbﬁ



10

15

20

25

30

R® BbeIOpan u3 ranorena, CN, NH,, NO,, C,-C4-ankuna, C;-C,4-
rajgoreHankuna, -0-C-Cy-ankuna u -O-C-Cy-rajoreHaakmumia;

R’,R® mHeszaBucumo ApYT OT Apyra BeIOpaHbI U3 rpynIsl, cocrosimeil u3 H,
C,-Cs-ankuna, C,-Cg-ranorenankunia u C,-Cy-ankuHuma;

n npeacTasisier coboil nenoe uncio, BeiOpannoe uz 0, 1,2, 3,4 u 5;

KaK TaKOBBIX M B (POpMe UX CTEPEOU30MEPOB U TAYTOMEPOB, U UX N-OKCHUAOB U
CEJIbCKOXO3SIHCTBEHHO MPUEMJIEMBIX COJiel, it 00pbOBI ¢ HUTONATOreHHBIMH
rpudamMu, KOTOPbIE COEePIKAT aMHUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHApPHAIBHOM
Oenke HUTOXpPOMeE b, MPUIAK Y0 YCTOHYUBOCTh K QO MHTHOUTOpaM.

Mytanus F129L B rene nuroxpoma b (cytb, Takke Ha3biBaeTcs cob) o3Havaer
m00yI0 3aMeHy HYKJIeOoTHIOB KonoHa 129, konupyromero «F» (penunananuy;
Hanpumep, TTT wnmu TTC), koTopast NpUBOAUT K KOAOHY, Kopupyromemy «Ly
(netinun; Hanpumep, TTA, TTG, TTG, CTT, CTC, CTA unu CTG), Hanpumep, AJs
3aMeHbl nepBoro Hykjaeotuna kogona 129 «T» na «C» (TTT na CTT) B rene
UTOXpOMa b, 4TO MPUBOAUT K 3aMeHE OJHOW aMHHOKHCIOTHI B nojoxeHun 129 ¢ F
(benunanannn) Ha L (netinun) (F129L) B 6enke uuroxpome b (Cytb). B HacTosmem
nzo0perenun nox myranueid F129L B rerne uutoxpoma b cienyer moHUMATh 3aMEHY
OHOHM aMHUHOKHCIOTHI B nosioxkennu 129 ¢ F (pennnananun) Ha L (netiuun) (F129L)
B Oejke LUUTOXpOMeE b.

MHuorue apyrue ¢uronatoreHHbie rpudsl npuodpenu myranuio F129L B rene
LIUTOXpPOMa b, MPUAAIOINYIO YCTOWUYUBOCTh K QO MHrHOUTOpAaM, TAKUM KaK P>KaBUHHBI,
B YaCTHOCTH pkaBuuHaA cou (Phakopsora pachyrhizi u Phakopsora meibromiae), a
taxke rpudsl u3 ponos Alternaria, Pyrenophora u Rhizoctonia.

[IpennoutuTenbHBIMU BUAAMHU TpubOB sABIsAOTCS Alternaria solani, Phakopsora
pachyrhizi, Phakopsora meibromiae, Pyrenophora teres, Pyrenophora tritici-repentis
u Rhizoctonia solani; 8 wactaoctu Phakopsora pachyrhizi.

B onHOM acnekTe HacTosee n300peTeHne OTHOCUTCS K CIIOCO0Y 3aIIUThI
pacTeHui, BOCIPUUMYHUBBIX H/UJIA MOABEPralo IINXCs aTake PUTOMATOTeHHBIX IPUOOB,
KOTOpPBIE CONEpPIKAT aMHHOKHCIOTHYIO 3aMeHy F129L B MuToxoHapuaapHOM Oerke
UTOXpOME b, MpUAAKIYI YCTOHUYUBOCTD K Q0 mHruOuropam, mpuiem crnocod
BKJIIOYAET HAHECEHHE Ha YKa3aHHbIE pacTeHus, 00paboTky MaTepuaia s
Pa3MHOXEHHS YKa3aHHBIX PACTEHUI W/UJIN HAHECEHHE Ha YKa3aHHbIE
¢utonaroreHHsle TpuOBI MO MEHbIIEH Mepe OAHOTrO coeauHeHus popmysl I umun

KOMITO3UINHU, COAepIKallei Mo MeHbIIeld Mepe oaHO coenquHenne Gopmysl L.
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B cooTBeTcTBUU ¢ APYTrHM BapUAHTOM OCYINECTBJIEHUS N300peTEeHHs Crocod
O60opbOBI ¢ GUTONMATOr€HHBIMHU IPUOAMH BKJIIOUYAET: a) UACHTUPUKALUIO
¢uTomaToreHHbIX rpubOB, KOTOPbIE COAEPKAT aAMUHOKHUCIOTHYIO 3ameny F129L B
MHUTOXOHJIPUAJILHOM OeJike IUTOXpOoMe b, mMpuAarmyo ycToiuuBocTh K Qo
UHIUOUTOpaM, WJIM MaTEpPUAJIOB, PACTEHUH, TOYBBI MU CEMsIH, KOTOPbIE OABEPIKEHBI
pucky 3a00JieBaHUs, BBI3BBAHHOTO (PUTOMATOT€HHBIMH IpHOAMHU, KaK ONMPEaesIeHO B
HACTOSIEM TOKyMeHTe,  b) 00paboTKy yKka3aHHBIX TPHOOB UM MaTEPHUAJIOB,
pacTeHul, MOYBBI UM MaTepHaa IJs pa3MHOXKEHUs pacTeHUH 3P eKTUBHBIM
KOJIMYECTBOM IO MEHbLIEH Mepe OOHOro coenquneHus ¢popmyisl I unu copepxammeit
€ro KOMITO3HIINY.

ITon TepMuHOM «(UTOMATOTEHHBIE TPUOBI, KOTOPBIE COAEPKAT AMUHOKHCIOTHYIO
3ameny F129L B MUTOXOHIpHATbHOM OejIKe MUTOXPOME b, MPUIAL0 YO
ycToHunBOCTh K Q0 MHrHOMTOpamM» ClenyeT MOHUMATh, 4TO O MeHbIel Mepe 10%
rpuOKOBBIX M30JSTOB, MOJJEKaIUX Oopbde, comeprkar Takyro 3ameHy F129L B
MUTOXOHJPUAIBHOM OeJiKe HUTOXPOME b, MPUAAIO LY YCTOHYUBOCTD K QO
UHTUOUTOpaM, MPEANOUTHTEIbHO IO MeHblIelH Mepe 30%, OoJee mpeaAnOYTUTENBHO 10
meHbIell Mmepe 50%, naxe Oosee NpennouTHTENbHO IO MeHbLIelH Mepe 75% rpubos,
HauOonee npeanodTutenbHo oT 90 1o 100%; B wactHOCTH OT 95 0 100%.

XoTs HacTosee u300peTeHne OyaeT ONMCaHO B OTHOLIEHUH KOHKPETHBIX
BAPUAHTOB OCYLIECTBJIEHUS N300pPETEHHUs], ITO ONHCAHUE HE CIEAYeT TOJKOBATh B
OTPAHUYUTENIBHOM CMBICIIE.

ITepen moapoOHBIM ONMUCAHMEM MPUBEACHHBIX B KAU€CTBE NIPUMEpPa BAPUAHTOB
OCYINECTBJICHUS HACTOSIIEr0 U300peTeHHsI JaHbl ONPENEICHUs], BaXKHbIE IS
NOHUMAaHUs HacTosimero nuzodperenusi. Kak ucnonb3yercsi B JAHHOM ONMHCAHWHU U B
npuiaraemMoi ¢popmyiie n3o0pereHus, GOpMbl eIMHCTBEHHOTO YHCJIA TAKXKE BKIIOYAIOT
COOTBETCTBYHOIINE POPMBI MHOKECTBEHHOI'O YHCJIA, €CIIU KOHTEKCT sIBHO He Tpedyer
UHOro. B KOHTEKCTE HACTOAIETO H300PETEHUS TEPMUHBI KITPUOITU3UTEIBHO» H
«IIPUMEPHO» 0003HAYAIOT HHTEPBAJT TOYHOCTH, KOTOPBIH OyET MOHSATEH CIEUAIUCTY
B JAaHHOH 00JacCTH TEXHUKH, YTOOBI FapaHTUPOBATh TEXHUUECKUH 3P PekT
paccMaTpuBaeMoro npu3Haka. TepMuH 0OBIMHO 0003HAaYaeT OTKJIOHEHHUE OT
yKa3aHHOTO 4nciIoBOro 3Havenus £20 %, npeanouturensHo +15 %, Gonee
npenmnouTuteabHo £10 %, u gaxke Oonee nmpeanoytutesnbHo £5 %. CnegyetT mOHUMATD,

YTO TEPMUH «KOTOPBINA COAEPKUTY» HE ABJISETCS OrpaHUYUBarOuM. [1s nenen
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HACTOSIIIEro N300PETEHUsI TEPMHUH KKOTOPBIH COCTOUT U3» CUUTAETCS
NPEeANOYTUTEIbHBIM BAPUAHTOM OCYLIECTBJIEHUS TEPMHUHA KKOTOPBIH COAEPKUTY.

Ecnu He yka3zaHO uHaue, cleAyOIIue ONpeaeIeHNs NPUBEAeHbl A
WLTIOCTPALMU U ONpeeseHUs 3HaUeHHsS U 00beMa pa3JInyHbIX TEPMHHOB,
UCIOJIB3YEMBIX JJIsI ONTMCAHUS U300peTEeHHs B HACTOSIIEM JOKYMEHTE M IpHjIaraeMoi
dopmyne uzobpereHus. ITU onpeneIeHus He ClieyeT HHTePIPEeTHPOBATh B
OYKBaJbHOM CMBICJIE, TOCKOJIbKY OHH HE MpeaHA3HAYEHBI JIsI UCIOJIb30BAHUS B
Ka4yecTBe OOLIUX OMpeaesieHU U OTHOCSITCS TOJIBKO K TAHHOU 3asiBKE.

TepmuH «coenquneHus [» OTHOCUTCS K coequHEHHUSAM (opMyJbl . AHAIOTHYHO,
5Ta TEPMHUHOJIOTHSI IPUMEHSETCSI KO BCeM noadopmysiam, HanpuMep, KCOeTUHEHUS
[.2» oTHOCATCS K coenuHeHusIM Gopmysl 1.2 uinu «coequHeHUst V» OTHOCSITCS K
coenuHeHUsM Gopmyabl VU T. 1.

TepMuH «HE3aBHCUMOY», KOTAA OH HCIOJIb3YETCs B KOHTEKCTE BhIOOpa
3aMECTHUTENEN AJ1 NEePEMEHHON, 03HAYAeT, YTO €CJIHU U3 YHUCJIa BO3MOXHBIX
3aMecTuTeNell BeIOpano 6oyiee OAHOTO 3aMECTUTENS, 3TH 3aMECTUTENN MOTYT OBbITh
OJIMHAKOBbIMU UJIU PA3HBIMHU.

Oprannueckue GparMeHThl UM TPYIIIBL, YIIOMSHYTBIE B IPUBEIEHHBIX BBIIIE
ONpeAeeHHUAX TEPEMEHHBIX, SIBIISIIOTCS COOUPATEIbHBIMU TEPMUHAMU IJIS1 OT/EJIbH bIX
CIHMCKOB OTAENbHBbIX 4leHOB rpynnbl. TepMuH «Cy-Cy» yKa3plBaeT KOJIUUECTBO
aTOMOB YIJIepOZa, KOTOPO€ BO3MOXKHO B KaXKJIOM CJy4ae.

Tepmun «ranoren» oTHOCUTCA K pTopy, Xiopy, Opomy u Hoxny.

Tepmun "C-Cy-ankun" OTHOCUTCS K JTUHEHHON MU pa3BETBIIEHHOMN
HACBIIIEHHON yTrJIeBOAOPOAHOMN IpyIIe, coaepxaieit or 1 1o 4 aToMoOB. yriepoaa,
kak Hanmpumep, metui (CHs), stun (C,Hs), nponun, 1-meTuadTun (M30npomu),
Oytmia, 1-meruwnnponun, 2-metunnponui, 1,1-1TuMeTHI3ThII.

Tepmun "C;,-Cy-ankeHun" oTHOCUTCS K TMHEHHOMY UJIH Pa3BETBICHHOMY
HEHACBIL[EHHOMY yTJIEBOJOPOAHOMY paAuKaly, CoAepiKalieMy oT 2 10 4 aTOMOB
yIJIeposa U JBOMHYIO CBsI3b B JIIOOOM IMOJIOKEHUH, KaK HAIIpUMeEp, STEHUI, 1-
NpomeHu, 2-nponeHu, 1-metminstenun, 1-0yrenun, 2-0yrennn, 3-0yrenn, 1-
MeTuI-1-nponenun, 2-meruin-1-nponenun, 1-merun-2-nponenun, 2-MeTun-2-
MPONEHUII.

Tepmun "C,-C4-ankuHun" OTHOCUTCS K JUHEHHOMY UJIU Pa3BETBIEHHOMY

HEHACBIL[EHHOMY YTJIEBOJAOPOAHOMY paAuKally, CoaepskaieMy oT 2 10 4 aTOMOB



yriepoaa U Mo MEHbIIEeH Mepe OOHY TPOHHYIO CBs3b, KaK HAIpUMeEp, 3TUHUJI, mpomn-1-
UHUJI, IpOM-2-uHui, OyT-1-uHun, OyT-2-uHumu, 6yT-3-uHui, 1-MeTua-npon-2-uHuil.

Tepmun "Ci-Cy-ranorenankun" OTHOCUTCS K JIMHEHHONW UJIN Pa3BETBJIEHHOM
aNKUJIbHOM rpymnmne, coaepskaiei ot 1 1o 4 aToMOB yriepoja, rie HEeKOTOpble€ UJIU BCE
aTOMBI BOJIOPOAA B 3THX IPYNIaxX MOTYT ObITh 3aMEHEHbI Ha aTOM bl FAJIOT€HA, KaK
yKa3aHO BBINIE, KAK HAIPUMEP XJIOPMETHJI, OPOMMETHII, TUXIOPMETHI,
TpUXJOpMeTHII, GTopMeTu, nudropmeri, TpudropmMeTus, XI0pHTOPMETHI,
nuxiopdropmermi, xnopaudropmerun, 1-xiaopatuia, 1-6pomadtuin, 1-gropatun, 2-
dropatuin, 2,2-nudpropatui, 2,2,2-tpudpropstui, 2-xaop-2-gropatui, 2-xmop-2,2-
audropatui, 2,2-guxaop-2-TopaTui, 2,2,2-TpuXJIOPITHI U NEHTaQTOPITHI, 2-
¢ropnponuin, 3-gropnponui, 2,2-nudropnponui, 2,3-gudpropnponui, 2-
XJIOPIPOMUJI, 3-XJIOPIPONHI, 2,3 -Auxaopuponu, 2-o6pommnponu, 3-6poMIponu,
3,3,3-tpudropnponuin, 3,3,3-tpuxnopnpommi, CH,-C,Fs, CF,-C,Fs, CF(CF3),, 1-
(dropmerun)-2-propatun, 1-(xmopmernn)-2-xaopaTui, 1-(Opommerni)-2-6pomMaTH,
4-propbyTun, 4-xnopoytuin, 4-6poMOyTHA MK HOHAQTOPOYTHIL.

TepMuH “MOHOTANIOTE€H-3TEHU OTHOCUTCS K 3TEHHUJY, TI€ OJUH aTOM BOJIOpPOAA
3aMEHEH Ha aTOM rajoreHa, kak Hampumep, 1-xmopateHun, 1-Opomastenun, 1-
dTopaTenun, 2-propaTenun. TOUHO Tak ke «AUTANOTe€H-3TEHII» OTHOCUTCS K
3TEHUJy, Ti€ 1Ba aTOMa BOJOPOJA 3aMEHEHbI HAa ATOMBI F'aJIOTeHA.

Tepmun "-O-C-Cy-ankun" oTHOCUTCS K JMHEHHON MJIM pa3BETBIEHHON
AJIKUJIBHOM rpymme, coaep:xaiei or 1 10 4 aTOMOB yrieponaa, KOTOPbIN CBs3aH 4Yepes
KHCIIOPOJ B JTIOOOM MOJIOKEHHUH B aJIKIUIBHON rpymnmne, kak Hanpumep, OCH3,
OCH,CHj3, O(CH;),CHs, 1-metunatokcu, O(CH,);CHj3, 1-mMetunnponokcu, 2-
METUJINIPONOKCH UIH 1,]1-AUMEeTUNI3TOKCH.

Tepmun "Cs3-Ce-unkaoankuna" OTHOCUTCS K MOHOLUKJIMYECKUM HACHIIEHHBIM
yIJI€BOAOPOAHBIM pajuKanaM, CoAepKaluuM OT 3 10 6 yIriIepOoaHbIX KOJbIEBBIX
YJIeHOB, Kak Hanpumep, nukiaonponui (Cs;Hs), nukiao0yTua, LUKIONEHTUI UITH
nukjgorekcua. TepmuH «C3-Ce-LIUKIOANKEHUT» OTHOCUTCS K MOHOLIUKIUYECKUM
HAaCBIIIEHHBIM YIJIEBOAOPOAHBIM paguKaiaM, CoAep KaluM OT 3 10 6 yriepoaHbIX
KOJIbIIEBBIX YJIEHOB U OJHY WUJIK OOJiee ABOWHBIX CBA3CH.

Tepmun "3- - 6-uneHHbIN reTePOUUKIOANKUI OTHOCHUTCS K 3- - 6-UJIEeHHOU
MOHOIIMKJINYECKON HACBIIEHHON KOJbIIEBOU CUCTEME, HMEIO e, IIOMUMO aTOMOB
yriepona, oguH uinu 6osee rerepoaromMoB, kak Hanpumep, O, N, S B kauecTse

KosbLeBbIX UleHOB. TepmuH "C3-Cs-4neHHBIN reTepOLUKI0aIKeHUI OTHOCUTCA K 3 -
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- 6-4JIEeHHOM MOHOIIMKJIMYECKOM KOJbIIEBOH CUCTEME, UMEIOIIEei, IOMHMO aTOMOB
yriepona, OAuH Wik Oosee rerepoaToMoB, kak Hanpumep, O, N u S B kauecTse
KOJIbIIEBBIX YJIEHOB, U OJJHY UJIK OoJiee ABOMHBIX CBA3EH.

Tepmun "-C1-Cy-ankun-Csz-Ce-IIUKI0ANKUI" OTHOCUTCS K aJIKUIY, COAEpIKaIIeMy
ot 1 1o 4 atomoB yriepozaa (kak OonpeaeaeHo BbIlIe), 1€ OJUH aTOM BOAOPOaA
AJKWJIBHOTO paJuKaja 3aMEeHEH Ha [UKJIOAJKUIIbHBIN pagukai, coaepxamuil or 3 10 6
aTOMOB yIJiepona.

Tepmun “dpenun” oraocurcs k CeHs.

Tepmun "5- unu 6-uneHHOrO rerepoapun”, KOTopeli cogepxurt 1, 2, 3 unu 4
rerepoatroMa u3 rpynmsl, kotopas coctouT u3 O, N u S, cineayer moHUMATh Kak
apoOMaTU4Y€eCKUe reTepOLHKIIbI, UMEKINNE 5 NN O KOJbLEBBIX aTOMOB. IIpumepsl
BKJIIOYAIOT!

- 5-4JIeHHBIN reTepoapui, KOTOPBIM B AONOJHEHUE K aTOMaM yrjiepoaa,
Harpumep, conepkart 1, 2 unu 3 N aTomMa u/UiIu OJUH aTOM CePbl U/HIJIH OAUH aTOM
KUCJIOPOAA: HApUMep 2-TUEHUJI, 3-TUEHUJI, 3-MUPA30NUI, 4-MUpa3onul, 5-
MUPA30Jn, 2-0KCa30JuI, 4-0KCa30au, S-0KCA30JuJI, 2-THA30IuI, 4-THA30JIu, S-
TUA30JIU], 2-UMUAA30JWI, 4-UMua30aua u 1,3,4-tpuaszon-2-ui,

- 6-4JICHHBIN reTepoapui, KOTOPbIM B JOMOJHEHUE K aTOMaM yrjiepoaa,
Hanpumep, coaep:xart 1, 2, 3 unu 4 N aTomMa B kaue€CTBE KOJbLEBbIX YIEHOB, KaK
HanpuMmep, 2-NMUPUAUHUI, 3-NUPUANHUI, 4-TTUPUAUHNUI, 3 -TUPUTA3UHUI, 4-
NUPUAA3UHUI, 2-TUPUMUAUHUI, 4-TIUPUMUANHUI, S-TUPUMUANHUI U 2-TIUPA3UHUIL

Tepmun “C,-C;,-ankuieHOBbIH JUHKEP  O3HAYAET NBYXBAJIEHTHYIO aJKUJIbHYIO
rpynmy, Takyio kak -CH,- niau -CH;-CH;-, koTopas npucoequHeHa Ha OJHOM KOHILIE K
cTpyKType simpa Gopmyisl [, a Ha IpyromM KOHLE C KOHKPETHBIM 3aMECTUTEJIEM.

HUcnonb3yemblii B JTaHHOM JOKYMEHTE TEPMHUH «COEIMHEHHE», B YaCTHOCTH
«coenuHeHUe I», BKIIOYAET BCE CTEPEOU30OMEPHBIE U TAYTOMEpPHBIE (POPMBI H UX CMECH
BO BCEX COOTHOIICHUSX, MPOJIEKAPCTBA, H30TOMHbIE (POPMBI, KX CEIbCKOXO35IHCTBEHHO
npuemieMble colu, UX N-OKCUAbI U S-OKCUABL.

Tepmun «cTepeonsomMep» — 3TO OOLINH TEPMHUH, UCIIOJIB3YEMBIH IS BCEX
HU30MEpPOB OT/EJNbHBIX COEIMHEHUN, Pa3IN4aloIuXCcsl TOJbKO OpUEeHTallel HX aTOMOB
B IPOCTpPaHCTBE. TepMUH CTEpPEOU30MEpP BKJIIOUAET U30MEPHI 3€PKaAIbHOIO
oTobpakeHust (SJHAHTUOMEPHI), CMECH U30MEPOB 3€PKAJIbHOTO OTOOPaKeHUsI
(pauematsl, paueMHYeCcKHe cMecH), reomerpudeckue (nuc/Tpanc win E/Z) uzomepsl u

U30Mepbl COeNMHEeHUN ¢ 0ojiee YeM OAHUM XHUPAJbHBIM LIEHTPOM, KOTOPbIE HE
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ABJISAIOTCA 3€PKaAJBHBIMU OTOOPAKEHUSIMH APYT Apyra (aunacrepeonzomepsl). TepMun
«TayTOMEP» OTHOCHUTCS K COCYIIECTBOBAHUIO ABYX (unu Ooyiee) COEIUHEHUH, KOTOpbIe
OTJIMYAIOTCS IPYT OT APYyra TOJBKO B IMOJIOKEHUU OJHOTO WJIH 00Jee MOJBUKHBIX
aTOMOB U pacHpeeNeHHeM 3JIEeKTPOHOB, HAIPUMeEP, KETO-€HOJIbHbIE TAYyTOMEPHI.
TepMHH «CenbCKOXO35IHCTBEHHO IPUEMIIEMBIE COJINY», UCIOJIb3YEMbIH B HACTOSILEM
JOKYMEHTE, BKJIIOYAET COJIM aKTUBHBIX COEIMHEHHUN, KOTOPBIE MOJYUYarT ¢ KUCIOTAMHU
WU OCHOBAHMSIMHU, B 3aBUCHMOCTH OT KOHKPETHBIX 3aMeCTHTeNel, OOHAPYKEHHBIX B
COEUHEHUSAX, ONMUCAHHBIX B HACTOAIIEM NOKyMeHTe. «N-OKCUI» OTHOCUTCS K OKCUIY
aToMa a30Ta a30TCOJAEepIKallero rerepoapuiia ujiu rerepouukiaa. N-oKCUI MOXKeET
00pa30BBIBATHCS B MPUCYTCTBUU OKUCIUTENS, HAIPUMED NMEPEKUCH, TAKOH KaK M-
XJop-nepOeH30lHasT KUCIIOTa HIJIH EPEeKUCh BOJOpOoAa. N-OKCHUII OTHOCUTCS K OKCHAY
aMHHA, TAK)K€ U3BECTHOMY KakK aMHH-N-OKCHJI, H TIPEICTABIIET COOOH XMMUYECKOe
COeIUHeHHue, KOTOpoe coaepkuT cBsizb N—O.

Uto kacaeTcs MNepeMEeHHbIX, BAPUAHTHI OCYILECTBICHUS MIPOMEXKYTOUHbBIX
COEUHEHUN COOTBETCTBYIOT BAPUAHTAM OCYILNECTBJIEHUs COeNUHEHUN I.

IIpennouteHue oTaaeTcst COeAUHEHUSM | U, rae 3TO IPUMEHUMO, TaKKe
COEAMHEHUSAM BCeX MOoAGOPMYJI, MPEACTABIEHHBIX B HACTOSIEM JTOKYMEHTE,
HarpuMmep, Gopmyra 1.1 u 1.2, 1 mpoMeKyTOUHBIM COEAUHEHUSIM, TAKHM KakK
coenqunenus 1L, II1, IV u V, roe 3amecTutenu u nepeMeHHble (Takue Kak n, Rl, Rz, R3,
R*, R, R°, R*, u Rb) UMEIOT HE3aBUCUMO JIPYT OT Apyra uiu 0ojiee mpearnoYTUTETbHO
B KoMOuHauu (10001 BO3MOKHON koMOMHAIUK 2 U 0ojiee 3aMeCTUTENEH, Kak
OMpeaesIeHO B HACTOSILIEM JTOKYMEHTE) HIKENPUBEICHHbIC 3HAYEHHUSI.

[IpenmouteHue Takke OTAAETCS MPUMEHEHUAM, Cmocodam, CMeCIM U
KOMIIO3HIIUSIM, T/I€ ONpenesieHus (Takue Kak GuronatoreHHbie rpudbl, 06padboTkw,
KYJbTYpbl, coeauHeHus 1I, npyrue akTUBHbIE HHTPEAUEHTHI, PACTBOPUTENH, TBEPbIE
HOCHUTEJIN) UMEIOT HE3aBUCUMO JIPYT OT Apyra uiau 0ojiee MpearnoYTHTEIbHO B
KOMOHMHALIMY CO CJIENYIOUIUMH 3HAYEHUSIMU U Aa)ke 0oJjiee IpearnoYTUTENbHO B
koMOuHaunu (mr00ast BO3MOKHAsA KOMOMHauus 2 unu 6osiee onpeneneHnii, Kak
ONpeneeHO B JAHHOM JOKYMEHTE) C MPEAMOUYTUTEIbHBIMUA 3HAUEHUSIMU COeTUHEeHUH |
B IaHHOM JIOKYMEHTE.

OnuH U3 BapUaHTOB OCYLIECTBJIECHUS N300PETEHUSI OTHOCUTCS K
BBIIIEYKa3aHHOMY IPUMEHEHHUIO U/WJIH Croco0y HaHeCeHUs (B HACTOSAIIEM JOKYMEHTE
COBMECTHO HIMEHYEMOTO KaK «IPpUMEHEHUe») coennHenuii I, roe R! BbIOpaH 3 O u

NH; u R” Bei6pan u3 CH u N, npu ycnosun, uro R” nmpencrasaser coboii N B ciyuae,
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xormaa R' npencrasisiet coboit NH. bosiee npennodtutrenbHo R! npencTasiseT coboi
NH. B uactaoctu, R' npencrasnsier co6oit NH u R” npexncrasuser co6oii N.

B COOTBETCTBHH C APYIMM BAPUAHTOM OCYIIECTBICHUs H306peTeHns, R’ BoIGpan
u3 rajgorena, C;-Cy-ankuna, C,-Cy-ankenuna, C,-C,-monoranorenankuia, C;-C,-
IUTAJIOTeHAIKUJIa, MOHOTAJIOTeH-3TeHua, nuranoreH-srenuna, C;-Cs-1ukinoankuia u
-0-C,-Cy-ankuna; npennoytutenabHo u3 ragorena, C;-C,-ankuna, C,-C;-
moHoranorenankuia, C,-C,-gquranorenankuina, Cs;-Cy-nuknoankuna u -O-C;-C;-
ankuna; 6bonee npennoyturebHo u3 C-Cy-ankuna, C;-C,-moHoranorenankuna, Ci-
C,-nuranorenankuina, C;-Cy-uuknoankuia u -0O-C,-C,-ankuna; naxe dojee
npeanoututenbHo u3 ranorena, C,-Cy-ankuna, C,-Cs-ankenuna, CHF,, CFH;, -O-C;-
Cy-ankuna u nukjionponuia; naxe donee npeamnourutenbuo u3z C-Cr-ankuna,
srenuna, CHF,, CFH;, OCH; u nuknonponujia; 0COOeHHO MPEANOYTUTETHHO U3
metuia, stenuna, CHF, u CFH;; B yacTHOCTU mpeacTaBisieT coO0i MeTHII.

B COOTBETCTBHH C OXHHM U3 BAPUAHTOB OCYIIEeCTBIeHHs n3obperenus, R*
BbIOpan u3 C-Ce-ankuna, C,-Cy-ankenmna, -C(=0)-C;-C,-ankuna, Ci-Ce-
ranorenankuia, C,-Cy-ranorenankenuna, -(C;-C,-ankun)-0-(C,-Cy-ankuna) u -CH;-
nukJjonponuia; 6onee npexnoururenbHo u3 C,-Cy-ankuna, C,-Cy-ankenuna, -C(=0)-
C,-Cy-ankuna, C;-C,-ranorenankuna, C,-Cs-ranorenankenuna, -(C,-C,-ankun)-0O-
(C1-Cy-ankuna) u -CH,-unknonponuna; naxe 6omnee npeanoururenbao u3z Ci-Cy-
ankuna u C;-Cy-rajoreHankuia, 0COOCHHO MpeanouTuTeabHo U3 metuna u Ci-
rajoreHajKuia; B 4aCTHOCTH MPEACTaBIseT COO0NH METHII.

B cooTBeTCTBUM C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS H300pETEeHUS,
n npexactasiisieT coboi 1, 2, 3, 4 unu 5; 6ojiee MPEANOYTUTELHO N MPEACTABISET
coboii 1, 2 unu 3, naxke 6ojiee MPEANOYTUTENBHO N MpeAcTaBisier cobol 1 unu 2; B
YaCTHOCTH N MpencTaBsieT coOoi 1.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS U300peTeHUs,
n npexactasiisiet coboii 0, 1, 2 unu 3, 6Gonee npexnoyrutenpHo 0, 1 wiu 2, B
qgacTtHOCTH 0.

B cooTBeTCTBUH C NOTOJTHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS U300peTeHUs,
N npencTaBnseT coOoi 2 u ABa 3aMecTUTeNst R IpeAnouTUTENbHO HAXOAATCS B
nojoxeHusx 2,3 (uMeeTcs B BUAY, YTO OJTMH 3aMECTUTEJIb HAXOIUTCS B TIOJIOXKEHUU 2,
a Ipyrol HaXOOUTCS B MOJOXKeHuu 3); 2,4; 2,5; 3,4 unu 3,5; naxe 6onee

NPEANOUYTUTENBHO B NOJOXEHUAX 2,3 uiu 2,4,
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B cooTBeTCTBUH C NOTOJTHUTEIbHBIM BAPHAHTOM OCYIIECTBICHUS U300peTeHUs,
n npencrasiseT co0oi 3 u Tpu 3aMecTUTeNs R* mpennoYTUTENbHO HAXOAATCS B
MOJIOKEHUIX 2, 3 u 4.

B cOOTBETCTBUU ¢ AOTIOJTHUTENBHBIM BAPHAHTOM OCYINECTBJICHHUS H300peTeHuUs,
R? Beibpan u3 CN, C,-Cy-ankuna, C,-Cy-ankenuna, C,-Cy-ankununa, -0-C1-Cy-
ankuna, -C(=0)-C;-Cy-ankuna,-C(=N-O-C,-Cy-ankun)-C,-C,-ankuna, -O-CH,-(=N-O-
C1-C4-ankun)-C,-Cy-ankuna, -C(=N-0O-C,-C4-ankun)-C(=0-NH-C,-C4-ankuna), C;-
Ce-muknoankuna, C3;-Ce-tpuknoankenuna, -C-Cy-ankuin-Cs-Ce-nuknoankuna, -O-Cs-
Ce-uuknoankuna, peHusna, 3- - S-4JIeHHOrO reTepOUNKIOAIKUIA, 3 - - S-UJIEHHOTO
reTepPOLUKIIOANKEHUIA U 5- UIu O-4JI€HHOTO reTepoapuiia, rae yka3aHHbIe
reTepOLUKIIOANKII, TETEPOLHNKIOAJKEHU U TeTEPOapUJl TIOMHUMO aTOMOB yTyiepona
comepskat 1, 2 unu 3 rerepoaroma, BeiOpanabie u3 N, O u S, rne ykazanabie GpeHun,
reTepPOLUKIIOANKHI, TETEPOLHNKIOAIKEHU U T€TEPOapUJl MPUCOCTUHEHBI
HEMOCPEACTBEHHO UJIU Yepe3 aToM kucaopoaa unu yepes C-C,-aaKuieHOBbIN
JMHKED, U rae anudaTudeckue u qukandeckue Gparmentsl R? spnsrorcs
HE3aMEUICHHBbIMU UJIK HECYT 1, 2, uiu 3 OAUHAKOBBIE UM PA3HBIE TPYIIIBI R,
KOTOpPBIE HE3aBHUCUMO JIPYT OT Apyra BeidOpansl u3 rajorena, CN, NH;, NO,, C,-C,;-
ankuia u C;-C,-rajoreHankuia.

Bonee npeanoururensHo, R? Beibpan uz CN, C,-Cy-ankuna, C,-C4-ankenuna,
C,-Cy-ankununa, -0-C,-Cy-ankuna, -C(=0)-C;-Cy-ankuna,-C(=N-0O-C;-Cy-ankun)-C; -
Cy-ankuna, -O-CH;-C(=N-0-C;-C;-ankun)-C,-C,-ankuna, -C(=N-0-C,-C,-ankun)-
C(=0-NH-C,-C;-ankuna), C3;-C4-nuknoankuna, C;-C,-uuknoankenuna, -C,-Cy-ankui-
Cs-Cy-uuknoankuna, -0O-C3-Cy-uukinoankuna, peHuna, 3- - S-4JeHHOTO
reTepOLUKIIOANKHUIA U 5- WIN O-4JI€HHOTO reTepoapuia, rae ykasaHHble
reTepPOLMKIIOANKHUI U FeTEPOIUKIIOATKUI U TeTepOoapuj MOMUMO aTOMOB yriiepoaa
comepskat 1 mnm 2 rerepoaroma, BeiOpanHbie u3 N, O u S, rae yka3zaHHble (EeHMUI,
reTepPOLUKIIOANKHUI U FeTePOapUi MPUCOEAUHEHBI HEMOCPEACTBEHHO WJIM Y€Pe3 aTOM
KUCJIOPOJa UJIU Yepe3 METUJICHOBBIN JUHKEP, U TAe anudaTUdecKue WK UKIHIECKUe
dparmenTs R? SBISIOTCS HE3aMEIIEHHBIMY MM HECYT 1, 2, UM 3 OJMHAKOBBIE MU
pasHble rpymmbl R®, KOTopble HE3aBUCHMO APYT OT Apyra BbIGpaHsl u3 rajorena, CN,
C,-Cjy-ankuna u C;-C,-rajoreHajakuia.

Haxe 6onee npeanoururenbro R Boibpan us Ci-Cs-ankuna, C,-Cs-ankenuna,
C,-Cs-ankununa, -0-C,-Cs-ankuna, -C(=0)-C,-C,-ankuna,-C(=N-0-C;-C,-ankun)-C,-

Cj-ankxuna, C3;-Cy-nmuknoankuna, -C;-Cq-ankun-Cs-Cy-nuknaoankuna, -0-C;z-Cy-
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HUKJoANKWIa, GeHnna, 3- - S-4JIEHHOTO reTepOLUKIOANKUIA U 5- U O-4JIEHHOTO
reTepoapuiia, rie yKka3aHHble T€TePOLUKIOAIKUI H TeTepOoapusl IOMHUMO aTOMOB
yriaepona coxepskat 1 wium 2 rerepoaroma, BeiOpanubie u3 N, O u S, rae yka3aHHbIe
dbeHun u rerepoapusl IPUCOEIUHEHBI HEMMOCPEICTBEHHO UJIM Yepe3 aTOM KHUCJIOpoaa
WU Yepe3 MEeTUJICHOBBIN JUHKEp, U rie adudaTuueckre U HUKInYeckue GparMeHTsl
R? SBNAIOTCS HE3aMELIEHHBIMU UM HECYT 1, 2 MM 3 OMMHAKOBbIE UJIM PAa3HbBIE
rpymmsl R®, KOTOpble HE3aBHCHMO APYT OT Apyra BbIGpaHbl u3 rajorexa, CN, MeTuna
u C-rajoreHankumna.

Ocob6enno npeanoututenbHo R? BeiGpansl us ranorena, C-Cy-ankuna, C,-Cs-
ankenwia, C,-Cs-ankununa, -0-C,-Cy-ankuna, -C(=N-0-C,-C,-ankun)-C,-C,-ankumna
u penuna, rae anudarudecKkrue UM NUKInYeckue pparmMentsl R? sBasroTcs
HE3aMEILEHHBbIMU UJIM HECYT 1, 2 uiu 3 OAMHAKOBBIEC UIH PA3HbIE TPYIMIIBI R, KOTOpBIE
HE3aBHCHUMO JIPYT OT npyra BeiOpansl u3 rajoresa, CN, meruna u C,-rajoreHaikuia.

B cooTBeTCTBUH C NOTOJTHUTEIBHBIM BAPHAHTOM OCYINECTBICHHUS U300peTeHUs,
R’, R® He3aBHCHMO APYT OT APYra MPeANOYTHTENBHO BEIOPAHBI U3 CPYIIIBI, KOTOPAS
cocrout u3 H, C-Cy-ankuna, C,-Cy-ranorenankuna u C,-Cy-ankunmna, 6oee
npeanoututenbHo U3 H u C;-Cy-ankuna.

B cooTBeTCTBUH C NOTOJTHUTEIBHBIM MPEANOUYTUTEIbHBIM BAPUAHTOM
OCYIIECTBJICHUS] U300pETEeHUsI, HACTOAIIee N300pETeHNEe OTHOCHUTCS K IPUMEHEHHIO
coequHeHui Gopmynsi I, rae:

R' BbiOpan u3 O u NH; u

R® Beibpan u3 CH u N, npu ycaosuu, uto R? npexacrasuser co6oii N B
cliydae, Korga R npencrasisieT coboit NH;

R’ BbIOpaH u3 ranoreHa, C;-Cj-ankuna, C,-Cs-ankenuna, C,-C,-
MmoHorajnorenankuua, C,-C,-guranorenankuia, Cs;-Cy-nukaoankuna u -O-C;-Cy-
aNKua,

R* BbiOpan u3 C,-Cg-ankuna, C,-C,-ankenmna, C,-Cy-ankunmuna, C-Ce-
rajgorenankuia, C;-Cy-ranorenankenuna, -C(=0)-C;-Cy-ankuna, -(C,-Cz-ankun)-O-
(C1-Cy-ankuna), -(C1-C;-ankun)-0-(C,-Cy-ranorenankuna) u -C-Cy-ankun-Cs-Ce-
IUKJIOAJIKHIIA;

R? BbIOpaH u3 ranoreHa, CN, -NRSR(’, C,-Cy4-ankuna, C,-Cy-ankenuna, C,-
Cs-anxunnna, -0-C-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cs-ankuna, -O-CH,-C(=N-0-C,-C4-ankun)-C,-C4-ankuna, C;-Ce-unknoankuna, Cs-

Ce-tmknoankenuna, -C-Cy-ankuin-Cs-Cg-tiukaoankuia, -O-C;3-Ce-1iuKIIOaNKkuia,
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dennna, 3- - 6-4IEHHOTO reTePOLUKIOANKNIA, 3- - 6-UJIEHHOTO reTePOLUKIOATKEHUIA
U 5- uau 6-4J€HHOIO reTepoapuia,

I7ie YKa3aHHbIE T€TePOLUKIOAIKUI, T€TePOLUKIOAIKEHUI U TeTepOapui NOMUMO
aTOMOB yriiepojaa coxep:xart 1, 2 unu 3 rerepoatoma, BeiOpanHble u3 N, O u S,

r7ie yKa3aHHble (EHMJI, FeTePOLUKIOANKHUI, TeTEPOLNKIOATKECHII H TeTepOapul
MPUCOEAUHEHBI HETOCPEACTBEHHO HJIU Uepe3 aToM kucioponaa unu depes C-C,-
AJIKUJICHOBBIN JINHKEP,

v rae anudaTuueckue u nuKandeckue GparmMeHTsl R? apnstoTes
HE€3aMEeIIeHHBIMU UJH HeCcyT 1, 2, 3, 4 uau 10 MakCUMaJbHOTO KOJMYECTBA
OIMHAKOBBIX WX pasHbIX rpymm R®:

R® BbIOpaH u3 ranorena, CN, NH,, NO,, C,-Cs-ankuna, C;-Cs-
ranorenankuna, -0O-C,-Cy-ankuna u -O-C,-C,-ranoresHankuna;

R’,R® mnesaBucumo OPYT OT Apyra BeIOpaHBI U3 TPYNIIBI, cocTosimen 3 H,
C,-Cs-ankuna u C,-Cy-aaIKHMHUNA,

n npencrapisieT coOoil nenoe yucio, BeiOpannoe u3 0, 1, 2 u 3;

KaK TaKOBBIX U B JOPME HX CTEPEOM3OMEPOB U TAYTOMEPOB, U UX N-OKCHUIIOB U
CENbCKOXO3SIHCTBEHHO MPUEMJIEMBIX COJIEH, 17151 OOpBOBI ¢ PUTOMATOTEHHBIMU
rpudamu, KOTOpbIE COAEpPIKAT aAMUHOKUCIOTHYIO 3aMeny F129L B MuToxoHnpuaipHOM
Oenke HUTOXpOMe b, MPUAAKIIYI0 YCTOHYUBOCTh K QO HHTHOUTOpaM.

OmnpeneneHHble COeAMHEHUs CTPOOUNyprHOBOro TUNa ¢popmyinsl [ onucanst B EP
370629 u WO 1998/23156. OnHako He YIIOMHHAETCS, YTO 3TH COeANHEHUs
UHTHOUPYIOT rpUOKOBBIE MATOTEeHBI, conepxkamue 3ameny F129L B
MUTOXOHJPUAIBHOM OeJike LUTOXpOMe b, MPUAAIOLIYI0 YCTOHYHUBOCTDb K QO
UHTHOUTOpAM.

CoenuHeHHs B COOTBETCTBUU C HACTOSIINM H300pETEHUEM OTJIHYAKOTCS OT
COeAMHEHMIT, OMICAHHBIX B BBIIIEYKA3aHHBIX MyOIHKALUIX, TeM, 4To R’ mpeacrasuser
coboil anudaTuyecKuili UM UUKJINIESCKUN 3aMECTUTENTh U CIIeNU(PUISCKUN aMUTHBINA
dbapmakodop, Kak yKa3aHO B JAHHOM JIOKYMEHTE.

Kpome Toro, B COOTBETCTBUHU CO BTOPBIM aCIEKTOM H300peTeHne o0ecrneunBaeT

HOBBbIE coenuHeHus: popmysl I, koTopbie mpeacTaBieHsbl Gopmyoi |

R H
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rae
R’ BbiOpaH u3 CH u N;

3
R BbIOpaH u3 ranoreHa, C;-Cy-ankuna, C,-Cs-ankennna,

C:-Cy-monoranorenankuna, C;-C,-nurajsoreHankuiaa, MOHOTaJOr€H-3TEHUA,
nuranoren-3tenuna, C;-Cg-uuknoankunaa u -0O-C-Cy-ankuna;

R* BbiOpaH u3 C,-Cg-ankuna, C,-Cy-ankenuna, C,-Cy-ankunmna, C;-Cs-
ranorenankuia, C,-Cy-ranorenankenuna, C,-Cy-ranorenankunuia, -C(=0)-C;-Cy-
ankuna, -(C;-Cy-ankun)-0-(C1-C-ankuna), -(C;-C,-ankun)-0-(C,-C,-ranoreHankuia)
U -C1-Cy-ankun-C;-Ce-LMKIIOANTKUIA;

R? BbIOpaH u3 rajorena, CN, -NRSR(’, C,-Cy4-ankuna, C,-Cy-ankenuna, C,-
Cs-anxununa, -0-C,-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cs-ankuna, -O-CH;,-C(=N-0-C;-C4-ankun)-C,-Cy-ankuna, C3-Ce-unkiaoankumna, Cs-
Ce-muknoankenuna, -C,-Cy-ankun-Cs-Ce-niuknoankuna, -O-Cs;-Cg-LuKaoalKkuiIa,
¢dbenuna, 3- - 6-4JIEHHOTO TE€TePOIUKIIOANKUIIA, 3- - 6-4JICHHOT'0 reTePOLNKIOATKEHHIIA
U 5- uau 6-4JE€HHOIrO rerepoapuia,

r7ie yKa3aHHbIe TeTePOIUKIIOANKIII, TeTePOLUKIOANTKEHU U IreTePOaPHT TOMUMO
aTOMOB yriepona coxep:xar 1, 2 wiu 3 rerepoaroma, Boiopanusie n3 N, O u S,

rae yka3aHHble (PeHUJI, TETEPOIUKIIOANKUII, FeTEPOLHKIOATKEHU U TeTepOoapI
MPUCOEAUHEHBI HEMOCPECTBEHHO UJIU Uepe3 aTtoM kuciaoponaa unu depe3 Ci-C,-
AJIKUJIEHOBBIN JIUHKED,

v rjae anudaTuueckue U nuKiInveckue pparmentsl R? spnstorcs
HEe3aMEeUIeHHbIMU UJH HeCcyT 1, 2, 3, 4 uiau 10 MaKCUMaJIbHOTO KOJIUYECTBA
OJWMHAKOBBIX UJIH PA3HBIX TPYIII R®:

R® BbIOpaH u3 rajorena, CN, NH,, NO,, C,-Cs-ankuna, C;-C,-ranorenankuina, -O-
C,-Cy-ankuna u -0O-C,-C4-rajioreHajaKkuia;

n npencrapisieT codoit nenoe yucio, Beidpannoe uz 0, 1,2, 3,4 u 5;

KaK TaKOBbIE U B JOpPMeE UX CTEPEOU3OMEPOB H TAYTOMEPOB, U UX N-OKCUIOB U
CeJIbCKOXO3sINCTBEHHO MPUEMJIEMBIX COJIEH.

OnuH 13 BApUAHTOB OCYIIECTBJICHUS U300PETEHUS] OTHOCUTCS K
NPEANOUYTUTENbHBIM COEJUHEHUSIM I, rae R’ npencrasuseT codor N. Jlpyroii BapuaHT
OCYIIECTBJICHUS] HU300PETEeHUsI OTHOCUTCS K MPEANOUYTUTEIbHBIM COeAUHEHHsIM |, T/1e
R* npexncrasmser coboit CH.

B coorBeTcTBUE C IpyruM BapHaAHTOM OCYINECTBJICHUS U300peTeHUs, R’ BBIOpaH

u3 rajgorena, C;-Cy-ankuna, C,-Cs-ankenuna, C,-C,-monoranorenankuia, C;-C,-
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IUTAJIOTeHAIKUJIa, MOHOTAJIOTeH-3TeHua, nuranoreH-strenuna, C;-Cq-1uKI0aIKuIa U
-0-C,-Cy-ankuna; npeanouTuTeabHo u3 rajgoreHa, C;-C,-ankuna, C-C,-
MmoHorajorenankujua, C,-Cy-guranorenankuia, Cs;-Cy-nuknoankunia u -0O-C;-C;,-
ankuia;, npeanodtutenbHo BoiOpaH u3 C-Cy-ankuna, C-Cs-ankeHunaa, MOHOTAIOTeH-
meTuaa, nurajgoren-metruna, C;-Cy-muknoankuna u -0-C-Cy-ankuna; emé 6omee
npeanoytutenbHo BeiOpan u3z C;-Cy-ankuna, CHF,, CFH,, nukiaonponuna u OCHj;
ocobenno mpexmouruTensHo u3 mermaa, CHF, u CFH,; B uactoctn R® mpencrasuser
co0oit MmeTuI.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBJIECHUS U300peTeHUs,
R* BboIOpan u3 C,-Cy-ankuna, C,-Cy-ankenuia, -C(=0)-C;-C,-ankuna, C,-Cy-
ranorenankuia, C,-Cy-ranorenankenuna, -(C;-Cy-ankun)-0-(C,-Cy-ankuna) u -CH;-
nukionponuia; 6onee npeanouturenbHo u3 C-Cy-ankuna, n C;-Cy-ranorenankunia,
naxke 6ojee mpeamnodYTUTENbHO U3 MeTuia u C-rajoreHajJKuia; B Y4aCTHOCTH
npeacTaBisieT co00i MeTHI.

B cooTBeTCTBUH C NOTOJTHUTEIbHBIM BAPHAHTOM OCYIIECTBICHHUS U300peTeHUs,
n npexacrtasiisieT coboi 1, 2, 3, 4 mwnu 5; 6ojee NPeANOYTHTENBHO N MPEACTABISIET
coboii 1, 2 unu 3, naxke 6ojiee MPEATOYTUTENBHO N MpeAcTaBsier codol 1 unu 2; B
JaCTHOCTH N MpencTaBsieT coOoi 1.

B cooTBeTCTBUH C TOTOJTHUTEIbHBIM BAPHAHTOM OCYIIECTBJICHHUS U300peTEeHUs,
n npexacrasiseT coboii 0, 1, 2 unu 3, 6onee npeanoyrutensHo 0, 1 unu 2, B
yacTHOCTH 0.

B cooTBeTCTBUM C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS H300pETEeHUS,
n npeacTaBiuseT coOol 2, U 1Ba 3aMecTUTENs R HAXONATCS MPEANOYTUTENBHO B
noJoXeHusax 2,3 (4TO 03Ha4YaeT, YTO OJUH 3aMECTUTENb - B MMOJIOKEHUH 2, a APYTOH -
B moJjiokenuu 3); 2,4; 2,5; 3,4 unu 3,5, naxe Ooyiee MPeANOUYTUTENHHO B MOJOKEHHUSIX
2,3 unu 2,4.

B cooTBeTCTBUH C NOTOJHUTEIbHBIM BAPHAHTOM OCYINECTBICHUS U300peTeHUs,
n npencTasnseT coboi 3, u Tpu 3amecTuTeNs R? HAXOAATCS MPENNOYTUTENBHO B
MoJIoKeHusx 2, 3 u 4.

B cooTBeTCTBUH C NOTOJHUTEIBHBIM BAPHAHTOM OCYIIECTBICHUS U300pETeHHUs,
R? BeiGpan u3 ranorena, CN, NH-C-C;-ankuna, N(C,-Cy-ankuna),, C,-C4-ankuna,
C,-Cs-ankenmna, C,-Cy-ankunmia, -0O-C-Cy-ankuna, -C(=N-0-C,-Cy-ankun)-C;-Cy-
ankuna, -C(=0)-C,-Cy-ankuna, -O-CH,-C(=N-0-C,-C4-ankun)-C,-Cy-ankmna, C3-Cy-

nukgoankuna, -Ci-Cy-ankun-Cs-Cy-unknoankuna, -0-Cs-Cy-uuknoankuna, peruna, 3-
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- 5-4JIEHHOI'O TeTePOLMKIOAIKHUIA, 3- - 5S-4JIEHHOTO IeTePOLMKIOAJIKEHNUIA U 5- NN
6-4JIEHHOTO reTepoapuiia, rae YKa3aHHbIE reTePOLHKIOATKII, T€TePOLUKIOATKEHUI U
reTepoapuil MIOMUMO aTOMOB yriepoaa cogepskat 1, 2 unu 3 rerepoatoma, BRIOpaHHbIE
u3 N, O u S, rae ykaszanHble (EeHUI, FeTePOLUKIOANKIII, IreTePOLHKIOATKEHUT U
reTepoapuil MPUCOETUHEHBI HEMOCPEACTBEHHO HJIN Yepe3 aTOM KUCJIOpPOaa U Yepes
C,-C,-ankuneHoBbId JTUHKEP.

IMpennoututensHo, R? BuiGpan u3 ranorena, CN, NH-C;-C,-ankuna, N(C;-C,-
ankuna),, C;-Cy-ankuna, C,-Cy-ankenuna, C,-Cy-ankununa, -O-C,-Cy-ankuna, -
C(=0)-C;-Cy-ankuna, -C(=N-0-C;-Cy-ankun)-C,-C4-ankuna, C;-C4-uukiaoankuna, -
0-C;-Cy-tmkinoankuna, peHuna, 3- - S-4JeHHOrO reTepOLUNKIOATKIIA U S- Wi O-
YJIEHHOT'O TeTepoapuiia, rae yKkasaHHble reTepOLUKIOAIKUI H FeTepoapusl IOMUMO
aTOMOB yriiepona coxep:xkat 1 wim 2 rerepoaroma, BeiOpanHbie u3 N, O u S, rue
yKa3aHHbIe (EHUJI, TETePOLUKIIOANKUI U FreTePOapHI MPHUCOSTUHEHBI
HEMOCPEICTBEHHO UJIM Yepe3 aTOM KHCJIOPOAa TN Yepe3 METHJICHOBBIN JIMHKEP .

Bonee npeanoururensro, R? Beibpan us ranorena, CN, C1-Cs-ankuna, -0O-C;-Cs-
ankuna, -C(=N-0-CHj3)-CHs;, C;3-Cy-uuknoankuna, -0-Cs-Cy-uuknoankuna, peHuna,
3- - 5-4JI€HHOT O reTepOLMKIOANKNIA U S- UJHU O-4JIEHHOr O reTepoapuia, rae
yKa3aHHbIEe T€TePOLUKIOAJIKUI U reTepoapuil MOMHUMO aTOMOB yriepojaa coxepxar 1
unu 2 rerepoatroma, BeiOpanabie u3 N, O u S, rne yka3zaHHbie (pEeHUI,
reTepOLUKIIOANIKUI U FeTePOoapH MPUCOEIUHEHbI HETIOCPEICTBEHHO UJIH Yepe3 aTOM
KHCJIOPOJa UJIU Yepe3 METUJIEHOBBIN JIUHKEP.

B uwactaoctu, R? BeiGpan u3 ranorena, CN, C,-C,-anxuna, -O-C;-C,-ankuna,

stenuna, dtunmna u -C(=N-O- CH3)-CH;.

B coOTBeTCTBUU C BBILIEYKA3aHHBIM BAPUAHTOM OCYIIECTBIICHHUS H300peTeHUs
nnst R?) BbllleyKa3aHHbIM FeTEPOLMKIOATKUI GOJIee MPEANOYTUTENBHO MPEACTABISAET
c000# 4-4JIeHHBIA TeTePOLUKIOATKIIL, /1€ YKA3aHHBIA IeTePOLUKIOATKII TOMHMO
aTOMOB yriiepoaa coneput 1 rerepoatom, BeiOpanHbid u3 N, O u S,
npeanouTuTeabHo N.

B cooTBeTCTBUU C BBIIIEYKA3aHHBIM BAPUAHTOM OCYIIECTBICHHUS H300peTeHUs
nnst R?) BblleyKka3aHHbINM reTepoapu 6ojiee NPeanoYTUTENBHO NPEACTABIIET COO0M
S-4jIeHHBIN reTepoapul, IrAe YKa3aHHbIM rerepoapui NOMUMO aTOMOB yriiepoaa
comepxuT 1 unu 2 rerepoaroma, BeiOpanHbie u3 N, O u S, npeanourutensHo N HIH

0.
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B cooTBeTcTBUH C BBIIEYKAa3aHHBIM BAPUAHTOM OCYINECTBICHUS U300peTeHUs
nnsa R?, anupatuyeckue u nukiauueckue GparMeHTsl R? SABISIOTCS HE3aMEIIEHHBIMH
uiu HecyT 1, 2, 3, 4 unu 10 MakCUMajlbHOIO KOJUYECTBA OJJMHAKOBBIX MJIM Pa3HbIX
rpynmn Rb, BbIOpaHHbIX U3 ranorena, CN, NH,, NO,, C;-C4-ankuna, C;-Cy-
rajorenankuia, -O-C,-Cy-ankuna u -0-C,-C4-ranoresankuna; ooyee
NPEANOYTUTENBHO TOJNBKO HUKIUYECKHE GparMeHThl R? ABNAIOTCS He3aMEEHHBIMU
Uiy HecyT 1, 2, 3, 4 unu 10 MakKCUMaJbHOTO KOJUYECTBA OJIMHAKOBBIX MJIU Pa3HbIX
rpymm Rb, BhIOpaHHbIX U3 rajorena, CN, NH,, NO;, C,-Cs-ankuna, C;-Cs-
rajorenankuna, -0O-C-Cy-ankuna u -O-C,-Cy-rasoresankuina; naxe douee
NPEANOYTHTENLHO TOJbKO (peHUNbHbIN GparMenT R ABNseTCS HE3aMEIEHHBIM UIH
HeceT 1, 2, 3, 4 unu 5 OAUHAKOBBIX UM PA3HBIX IPyNI R®, BBIOPAHHBIX M3 TAJIOTCHA,
CN, C,-Cy-ankuna, C,-Cy-ranorenankuna, -0-C,-Cy-ankuna u -0-C,-Cy-
rajoreHaKuja;, B YaCTHOCTH YKa3aHHbBIH (PEHUIT SBJISETCS He3aMEIeHHBIM HJIH HECeT
1, 2 unn 3 onuHAKOBbIE MK pasHble rpynmbl R®, BeiGpanusie us ranorena, CN, C,-C;-
ankuna, C,-C,-ranorenankuina, -O-C,-Cj-ankuna u -0-C,-C,-rajoreHanikuia.

B cooTBeTCTBUM C TOTOJHUTEIbHBIM BAPHAHTOM OCYIIECTBIICHUS, HACTOSIIEE
n300peTeHrne OTHOCUTCS K coequHeHusIM Gopmysl | rae:

R’ BbiOpaH u3 CH u N;

R’ BbIOpaH u3 ranoreHa, C;-Cy-ankuna, C,-Cs-ankenunna,
C:-Cy-monoranorenankuna, Ci-C,-nuranorenankuna, Cs;-Cy-uuknoankuna u -0-C,-
C4-ankuina;

R* BbiOpan u3 C-Cg-ankuna, C,-Cy-ankenmna, C,-Cy-ankununa, C,-Cs-
ranorenankuia, C,-Cy-ranorenankenuna, -C(=0)-C;-Cy-ankuna, -(C,-Cy-ankun)-O-
(C1-Cy-ankuna), -(C1-Cy-ankun)-0-(C,-Cy-ranorenankuina) u -C-Cy-ankun-Cs-Ce-
LUKJIOAJIKHIIA,

R? BbIOpan u3 rajorena, CN, C,-C,-ranorenankuna, C;-C4-ankuna, -O-C,-
Cs-ankuna, -0-C,-C4-ranorenankuna, -C(=N-0-C,-C4-ankuna)-C,-C,-ankuna, -
C(=0)-C,-Cy-ankuna, C3-Cy-nuknoankuna, -C;-C,-ankuna-Cs-Cy-uukiaoankuna, -O-
Cs-Cy-uuknoankuna, peruna, 3- - S-4JIeHHOTO TE€TePOIUKIIOANKNIIA U 5- uiu 6-
YJIEHHOT'O TeTepoapuiia, rae yKa3aHHbIe reTepOLNKIOAIKUI H TeTepoapusl IOMUMO
aTOMOB yriiepona coxep:xkar 1 mwim 2 rerepoaroma, BeiOpanHbie n3 N, O u S, rue
yKa3aHHbIe (EHUJI, TETePOLUKIIOAJKUI U FeTePOapP U MPUCOSTUHEHBI
HEMOCPEICTBEHHO UJIM Yepe3 aTOM KHCJIOPOJa UJIU Yepe3 METHJIECHOBBIN JIMHKEP, U TIe

BbIH_IGYKaSaHHHﬁ OUKJINYECCKHE (1)pal"MeHTbI Ra ABJIAOTCA HE3AaMCIICHHBIMU UJIM HECYT
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1, 2 unn 3 onuHAKOBbIE MK pasHeie rpymmbl R®, BeiGpanusie us ranorena, CN, C,-C;-
ankuna, C,-C,-ranorenankuna, -0-C,-C,-ankuina n -O-C,-C,-rajoreHajikmnmia;

n npencrasisieT coOoi nenoe yucio, BeiOpannoe uz 0, 1, 2 u 3;

KaK TaKOBBIM U B (pOpME UX CTEPEOU3OMEPOB U TAYTOMEPOB, U UX N-OKCHAOB U
CeJIbCKOXO03sIHCTBEHHO MPUEMJIEMBbIX COJIEH.

B COOTBETCTBUU C AOTIOJTHUTEBHBIM BAPUAHTOM OCYIIECTBJIECHUS U300pEeTEHMUS,
R' npencrasmsier co6oii O, u R* npexcrasisier coGoii N, which compounds are of

formula I.1:

3
R
R4
0 1.
"), ‘@AN N ‘
HsC” "N “CHjs
o

B cooTBeTcTBHH C AOMOJIHUTCJIbHBIM BAPUAHTOM OCYILIECCTBJIICHUA I/1306peTeHI/I$I,

2 - o
R” nmpencrasnsier coboii CH, rne coenunenus npenacrapieHsl popmyioit 1.2:

3
R
R4
(o) 1.2.
N/
(Ra),L@/g o H
H3C/ \C H3
(0]

[IpennoyTuTeENbHO, R’ coenunenuii I NpEeACTaBIsAeT COOON OUH U3 CIAEAYHOIUX

panukanos 3-1 - 3-6:

N | R’ N | R’ N | R’
3-1 | CH;3 3-3 | CHF, 3-5 | CH=CH,
3-2 OCH3 3-4 C3H5 3-6 CH2CH:C(CH3)2

Hasxe 6ojee mpeanouYTUTETHHO R’ npencrasiser codboit CHs;, OCH;, CHF, wiu
CsHs, B vactnoctu CHs.

Oco0eHHO MpeamoYTUTEIbHbIE BAPUAHTHI OCY ECTBJICHUS] H300peTeHUS
oTHOCsTCS K coequnenusim L rae R? MpeacTaBiisieT OO0 OMUH U3 CIEAYIOIUX

paaukanos 4-1 - 4-8:

Ne |[R* Ne |R* Ne |[R*

4-1 | CH; 4-4 | CH,CF; 4-7 | C=CH
4-2 | C,Hs 4-5 | CHF, 4-8 | C=CCHj3;
4-3 | CH,OCH; 4-6 | CH,CsH;
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OcobeHHO MpeAnoYTUTENbHbBIE BAPUAHTHI OCYINECTBJIEHUS N300pETEHUS

OTHOCATCS K coenvHenusM I, rne R? BbIGpaH U3 OJHOrO U3 CIENYIOIUX PagUKaoB a-1

-a-17:

Ne | R* N |[R* Ne | R*

a-1 F a-7 OCH3 a-13 C6H5

a-2 | Cl a-8 | OCHF, a-14 | C=CH

a-3 Br a-9 | OCF; a-15 | C=CCH;

a-4 CH3 a-10 C2H5 a-16 C3H5

a-5 | CHF, a-11 | CH,CF; a-17 | C(=NOCH3)CH3

a-6 | CFs a-12 | CH=CH,

5
B cOOTBETCTBUHU C JOTIOTHUTEIBHBIM BAPUAHTOM OCYLIECTBICHUS H300pETEHUS,
n npexacrasiser coboii 1. Bonee npeanoururenbHo, R* HAXOOUTCS B OPTO-TIOJIOKEHUH
(2-R?), rne coenunenus npeacrasiennbl Gopmyoi LA:
R r RS
P LA
HiC™ R “CHs
o)

10 rae naxe Gonee mpexmouruTenbHo R* mpeacrasiser coboit N. B cooTBeTcTBHE €
JOTMOJTHUTEIbHBIM BAPHAHTOM OCYLIECTBIeHUs u3obperenus, R? Haxonurcs B MeTa-
nonoxenuu (3-R?), rae coenunenus npencrapinensl Gopmynoii [.B:

3

RN

R 0 1.B
\@N H
0,27 N
HsC” R CH3
O 2
rae naxe Gomee npexmouruTensHo R* mpexcrasser co6oit N.
15 B cOOTBETCTBUHU C JOTIOHUTENBHBIM BAPUAHTOM OCYINECTBIEHUS H300peTeHHUs,

n npeacTaBiseT coboii 2. Bojee NpeanoOYTUTENBHO, N IPeACTaBaseT coboii 2 u aBa R?
3aMecTuTENs 00a HaXonsATCs B MeTa-nojoxenun (3,5-R?), rune coennnenuns

npencrasiensl popmynoi [.C:
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2 .

rae naxe Oosee mpennmoururebHO R™ mpencrasisier coboit N. B cooTBeTcTBHU C
JIOTIOJTHUTENIbHBIM BAaPUAHTOM OCYLIECTBIEHHS U300peTEeHUs, N MpeAcTaBisieT coboit 2,
u nBa R* 3amecturens ob6a HaxonsTes B opro-nojoxenun (2,6-R?), rue coennuenus

npencrasieHsl popmyioit [L.D:

3
R
R R
o .
Sossoll
0. 2J_ N
R H,e” R “CH,
o

2

2 o
rae naxe Oosee mpennmoututebHO R™ mpencrapisier codoit N. B cooTBeTCTBUU C
JTOTIOJTHUTEJIbHBIM BAPUAHTOM OCYILIECTBICHHUS H300PETEHUs, N MPEACTaBIsAET COOO0H 2
U ABa Ra 3aMECTUTEIA HAXOAATCA B OPTO-IMMOJIOKEHUU U META-TIOJIOKEHUU, TAEC

coeauHeHus npeacrasiensl Gpopmynoii LE:

3

R

R R
RS ° LE
H
O 22 N.
H3C R CH3
o}

2

10
2 o

rae naxe Oosee mpennmoururesbHO R™ mpencrasisier coboit N. B cooTBeTcTBHU C

JIOTIOJTHUTENIbHBIM BaPUAHTOM OCYILIECTBJIEHUS U300peTeHUs, N MpeAcTaBisieT coboit 2,

u aBa Ra 3aMECTUTEJIAA HAXOAATCA B OPTO-IIOJIOKEHUU U MTapa-IMOJOXKECHUHU, TAC

coenMHeHUs npencrasieHbl popmynoi LF:

3
R R R
o
0.2 __N
R Ha” R “CH,
ol

2

15
2 .
rae naxe Oojee nmpeano4yTuTespbHO R npencrasisier coboit N.
B BapumaHTe ocymecTBiIeHUs U300peTeHHSs, COeAUHEeHU | mpeacTaBIeHbl
. 3 4 .
dopmynoii 1.1 mn, R*, R’ u R” cooTBeTcTBYIOT M060M cTpoke Tabmumsr A,
MPUBEACHHON HUXKE, re coennHeHus Ha3pBaroTes 1. 1-A-1 - 1.1-A-330.
20 B npyrom BapuaHTe OCyIIeCTBIECHUS N300peTeHUs, COeNnHEeHUs | mpencTaBieHbl
. 3 4 .
dopmynoii 1.2 mun, R?, R” u R” coorBeTcTBYIOT M0G0k ctpoke Tabmuusr A,

NMPUBEACHHON HUXKE, Iie coennHeHus Ha3biBatoTes 1.2-A-1 - 1.2-A-330.
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Tabauia A:

Ne n | R* R’ R*

A-1 0] - CH; CH;
A-2 1|2-F CH; CH;
A-3 1 |2-Cl CH; CH;
A-4 1 |2-Br CH; CH;
A-5 1 | 2-CHj; CH; CH;
A-6 1 | 2-CHF, CH; CH;
A-7 1 | 2-CF; CH; CH;
A-8 1 | 2-OCH; CH; CH;
A-9 1 | 2-OCHF, CH; CH;
A-10 1 | 2-OCF;3; CH; CH;
A-11 1 | 2-C,Hs CH; CH;
A-12 v |1 | 2-CH,;CF; CH; CH;
A-13 1 | 2-CH=CH, CH; CH;
A-14 1 | 2-C¢Hs CH; CH;
A-15 1 | 2-C=CH CH; CH;
A-16 1 | 2-C=CCH; CH; CH;
A-17 1 | 2-CsHs CH; CH;
A-18 1 [ 2-C(=NOCH;)CH; CH; CH;
A-19 1|2-CN CH; CH;
A-20 1|3-F CH; CH;
A-21 1| 3-Cl CH; CH;
A-22 1 |3-Br CH; CH;
A-23 1 | 3-CH; CH; CH;
A-24 1 | 3-CHF, CH; CH;
A-25 1 | 3-CF; CH; CH;
A-26 1 | 3-OCH; CH; CH;
A-27 1 | 3-OCHF, CH; CH;
A-28 1 | 3-OCF; CH; CH;
A-29 v |1 |3-CyH;s CH; CH;
A-30 v |1 |3-CH,CF; CH; CH;
A-31 1 | 3-CH=CH, CH; CH;
A-32 1 | 3-C¢Hs CH; CH;
A-33 1 | 3-C=CH CH; CH;
A-34 1 | 3-C=CCH;3; CH; CH;
A-35 1 | 3-CsHs CH; CH;
A-36 1 | 3-C(=NOCH;)CH; CH; CH;
A-37 1 [3-CN CH; CH;
A-38 1|4-F CH; CH;
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Ne n |R? R’ R*
A-39 1 | 4-Cl CH; CH;
A-40 1 | 4-Br CH; CH;
A-41 1 | 4-CH; CH; CH;
A-42 1 | 4-CHF, CH; CH;
A-43 1 | 4-CF; CH; CH;
A-44 1 | 4-OCH; CH; CH;
A-45 1 | 4-OCHF, CH; CH;
A-46 1 | 4-OCF; CH; CH;
A-47 v |1 |4-C,H; CH; CH;
A-48 1 | 4-CH,CF; CH; CH;
A-49 1 | 4-CH=CH, CH; CH;
A-50 1 | 4-C¢Hs CH; CH;
A-51 1 | 4-Cc=CH CH; CH;
A-52 1 | 4-C=CCH; CH; CH;
A-53 1 | 4-C3Hs CH; CH;
A-54 1 | 4-C(=NOCH3)CH; CH; CH;
A-55 1 |4-CN CH; CH;
A-56 0] - CH; C,Hs
A-57 1| 2-F CH; C,Hs
A-58 1| 2-Cl CH; C,Hs
A-59 1 |2-Br CH; C,Hs
A-60 1 | 2-CH; CH; C,Hs
A-61 1 | 2-CHF, CH; C,Hs
A-62 1 | 2-CF; CH; C,Hs
A-63 1 | 2-OCH; CH; C,H;
A-64 1 | 2-OCHF, CH; C,Hs
A-65 1 | 2-OCF; CH; C,Hs
A-66 v |1 |2-C,H;s CH; C,Hs
A-67 v |1 |2-CH,CF; CH; C,Hs
A-68 1 | 2-CH=CH, CH; C,Hs
A-69 1 [ 2-C¢Hs CH; C,Hs
A-70 1 [2-C=CH CH; C,Hs
A-71 1 [ 2-C=CCH; CH; C,Hs
A-72 1 [ 2-C;H; CH; C,Hs
A-73 1 | 2-C(=NOCH;)CH; CH; C,Hs
A-74 1 |2-CN CH; C,Hs
A-75 1 |3-F CH; C,Hs
A-76 1 |3-Cl CH; C,Hs
A-77 1 |3-Br CH; C,Hs
A-78 1 | 3-CH; CH; C,Hs
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Ne n |R? R’ R*
A-79 1 | 3-CHF, CH; C,Hs
A-80 1 | 3-CF; CH; C,Hs
A-81 1 | 3-OCH; CH; C,Hs
A-82 1 | 3-OCHF, CH; C,Hs
A-83 1 | 3-OCF; CH; C,Hs
A-84 v |1 ]3-C,H;s CH; C,H;
A-85 1 | 3-CH,CF; CH; C,Hs
A-86 1 [ 3-CH=CH, CH; C,H;
A-87 1 [ 3-C¢Hs CH; C,Hs
A-88 1 | 3-C=CH CH; C,Hs
A-89 1 | 3-C=CCH; CH; C,Hs
A-90 1 | 3-C3Hs CH; C,Hs
A-91 1 | 3-C(=NOCH;3)CH; CH; C,Hs
A-92 1 |3-CN CH; C,Hs
A-93 1]4-F CH; C,Hs
A-94 1 | 4-Cl CH; C,Hs
A-95 1 | 4-Br CH; C,Hs
A-96 1 | 4-CH; CH; C,Hs
A-97 1 | 4-CHF, CH; C,Hs
A-98 1 | 4-CF; CH; C,Hs
A-99 1 | 4-OCH; CH; C,Hs
A-100 |1 |4-OCHF, CH; C,Hs
A-101 |1 |4-OCF; CH; C,Hs
A-102v | 1 | 4-C,H; CH; C,Hs
A-103 v |1 | 4-CH,CF5 CH; C,H;
A-104 |1 |4-CH=CH, CH; C,Hs
A-105 |1 | 4-CeHs CH; C,Hs
A-106 |1 |4-C=CH CH; C,Hs
A-107 |1 | 4-C=CCHs CH; C,Hs
A-108 |1 | 4-C5H; CH; C,Hs
A-109 |1 [4-C(=NOCH;)CH; CH; C,Hs
A-110 |1 [4-CN CH; C,Hs
A-111 [0 - CH; CH,CF;
A-112 [1|2-F CH; CH,CF;
A-113 |1 |2-Cl CH; CH,CF;
A-114 |1 |2-Br CH; CH,CFj5
A-115 |1 |2-CH; CH; CH,CFj5
A-116 |1 |2-CHF, CH; CH,CFj5
A-117 |1 | 2-CF; CH; CH,CF;
A-118 |1 |2-OCH; CH; CH,CF;
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Ne n |R? R’ R*

A-119 |1 |2-OCHF, CH; CH,CFj
A-120 |1 |2-OCF; CH; CH,CFj5
A-121v | 1 | 2-C,H; CH; CH,CFj3
A-122v | 1 | 2-CH,CF; CH; CH,CF;
A-123 |1 |2-CH=CH, CH; CH,CF;
A-124 |1 | 2-CeHs CH; CH,CF;
A-125 |1 |2-C=CH CH; CH,CF;
A-126 |1 | 2-C=CCH; CH; CH,CF;
A-127 |1 | 2-C3H; CH; CH,CF;
A-128 |1 | 2-C(=NOCH;)CHj; CH; CH,CFj5
A-129 |1 |2-CN CH; CH,CFj5
A-130 |1 |3-F CH; CH,CF;
A-131 |1 |3-Cl CH; CH,CF;5
A-132 |1 |3-Br CH; CH,CFj5
A-133 |1 |3-CH; CH; CH,CF;5
A-134 |1 | 3-CHF, CH; CH,CFj5
A-135 |1 |3-CF; CH; CH,CF;
A-136 |1 |3-OCH; CH; CH,CF;
A-137 |1 |3-OCHF, CH; CH,CF;
A-138 |1 [ 3-OCF; CH; CH,CF;
A-139v | 1 | 3-C,H; CH; CH,CF;
A-140v | 1 | 3-CH,CF; CH; CH,CF;
A-141 |1 |3-CH=CH, CH; CH,CFj3
A-142 |1 | 3-CeHs CH; CH,CFj3
A-143 |1 |3-C=CH CH; CH,CF;
A-144 |1 | 3-C=CCHs CH; CH,CF;5
A-145 |1 | 3-C3H; CH; CH,CFj5
A-146 |1 | 3-C(=NOCH;)CH; CH; CH,CF;
A-147 |1 |3-CN CH; CH,CFj5
A-148 |1 |4-F CH; CH,CF;
A-149 |1 [4-Cl CH; CH,CF;
A-150 |1 [4-Br CH; CH,CF;
A-151 |1 |4-CH; CH; CH,CF;
A-152 |1 | 4-CHF, CH; CH,CF;
A-153 |1 | 4-CF; CH; CH,CF;
A-154 |1 |4-OCH; CH; CH,CFj5
A-155 |1 | 4-OCHF, CH; CH,CFj5
A-156 |1 | 4-OCF; CH; CH,CFj5
A-157v | 1 | 4-C,H; CH; CH,CF;
A-158v | 1 | 4-CH,CF; CH; CH,CF;
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A-159 |1 |4-CH=CH, CH; CH,CFj
A-160 |1 |4-CeH; CH; CH,CFj5
A-161 |1 |4-C=CH CH; CH,CFj3
A-162 |1 | 4-C=CCHs CH; CH,CF;
A-163 |1 | 4-C5H; CH; CH,CF;
A-164 |1 [4-C(=NOCH;)CH; CH; CH,CF;
A-165 |1 [4-CN CH; CH,CF;
A-166 [0 - CH; CH,OCH;
A-167 |1 |2-F CH; CH,OCH;
A-168 |1 |2-Cl CH; CH,OCH;
A-169 |1 |2-Br CH; CH,0OCH;
A-170 |1 |2-CH; CH; CH,0OCH;
A-171 |1 | 2-CHF, CH; CH,0OCH;
A-172 |1 | 2-CF; CH; CH,0OCH;
A-173 |1 |2-OCH; CH; CH,0OCH;
A-174 |1 | 2-OCHF, CH; CH,0OCH;
A-175 |1 | 2-OCF; CH; CH,OCH;
A-176 v | 1 | 2-C,H; CH; CH,0OCH;
A-177v | 1 | 2-CH,CF; CH; CH,0CH;
A-178 |1 |2-CH=CH, CH; CH,0CH;
A-179 |1 | 2-C4Hs CH; CH,0OCH;
A-180 |1 |[2-C=CH CH; CH,0OCH;
A-181 |1 |2-C=CCHs CH; CH,0OCH;
A-182 |1 |2-CsH; CH; CH,0OCH;
A-183 |1 [ 2-C(=NOCH;)CH; CH; CH,OCHj;
A-184 |1 [2-CN CH; CH,OCH;
A-185 |1 |3-F CH; CH,0OCH;
A-186 |1 |3-ClI CH; CH,0OCH;
A-187 |1 |3-Br CH; CH,0OCH;
A-188 |1 |3-CH; CH; CH,OCH;
A-189 |1 | 3-CHF, CH; CH,OCH;
A-190 |1 |3-CF; CH; CH,OCH;
A-191 |1 [3-OCH; CH; CH,OCH;
A-192 |1 |3-OCHF, CH; CH,OCH;
A-193 |1 [ 3-OCF; CH; CH,OCH;
A-194v |1 | 3-C,H; CH; CH,0OCH;
A-195v | 1 | 3-CH,CF; CH; CH,0CH;
A-196 |1 |3-CH=CH, CH; CH,0CH;
A-197 |1 | 3-CeHs CH; CH,0OCH;
A-198 |1 |3-C=CH CH; CH,0OCH;
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A-199 |1 |3-C=CCH; CH; CH,0CH;
A-200 |1 |3-CsH; CH; CH,0CH;
A-201 |1 [ 3-C(=NOCH;)CH; CH; CH,0CH;
A-202 |1 |3-CN CH; CH,0OCH;
A-203 |1 |4-F CH; CH,OCH;
A-204 |1 [4-Cl CH; CH,OCH;
A-205 |1 [4-Br CH; CH,OCH;
A-206 |1 |4-CH; CH; CH,OCH;
A-207 |1 | 4-CHF, CH; CH,OCH;
A-208 |1 |4-CF; CH; CH,OCH;
A-209 |1 |4-OCH; CH; CH,0OCH;
A-210 |1 |4-OCHF, CH; CH,0OCH;
A-211 |1 |4-OCF; CH; CH,0OCH;
A-212v | 1 | 4-C,H; CH; CH,0OCH;
A-213v | 1 | 4-CH,CF; CH; CH,0OCH;
A-214 |1 | 4-CH=CH, CH; CH,0OCH;
A-215 |1 | 4-CeHs CH; CH,OCH;
A-216 |1 |4-C=CH CH; CH,0OCH;
A-217 |1 |4-C=CCH; CH; CH,0CH;
A-218 |1 |4-C3H; CH; CH,0CH;
A-219 |1 [4-C(=NOCH;)CH; CH; CH,0OCH;
A-220 |1 [4-CN CH; CH,0OCH;
A-221 [0 - CH; CHEF,
A-222 |1 |2-F CH; CHEF,
A-223 |1 ]2-Cl CH; CHF,
A-224 |1 |2-Br CH; CHF,
A-225 |1 |2-CH; CH; CHF,
A-226 |1 | 2-CHF, CH; CHF,
A-227 |1 |2-CF; CH; CHF,
A-228 |1 |2-OCH; CH; CHF,
A-229 |1 |2-OCHF, CH; CHF,
A-230 |1 |2-OCF; CH; CHF,
A-231v |1 | 2-C,H; CH; CHF,
A-232v | 1 | 2-CH,CF; CH; CHF,
A-233 |1 |2-CH=CH, CH; CHF,
A-234 |1 | 2-CeHs CH; CHF,
A-235 |1 |2-C=CH CH; CHF,
A-236 |1 | 2-C=CCH; CH; CHF,
A-237 |1 |2-C3H; CH; CHF,
A-238 |1 [ 2-C(=NOCH;)CH; CH; CHF,
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A-239 |1 |2-CN CH; CHEF,
A-240 |1 |3-F CH; CHEF,
A-241 |1 |3-Cl CH; CHEF,
A-242 |1 |3-Br CH; CHF,
A-243 |1 |3-CH; CH; CHF,
A-244 |1 | 3-CHF, CH; CHF,
A-245 |1 |3-CF; CH; CHF,
A-246 |1 |3-OCH; CH; CHF,
A-247 |1 |3-OCHF, CH; CHF,
A-248 |1 |3-OCF; CH; CHF,
A-249v | 1 | 3-C,H; CH; CHF,
A-250v | 1 | 3-CH,CF; CH; CHF,
A-251 |1 |3-CH=CH, CH; CHF,
A-252 |1 | 3-CeHs CH; CHF,
A-253 |1 |3-C=CH CH; CHF,
A-254 |1 | 3-C=CCH; CH; CHF,
A-255 |1 |3-C3H;s CH; CHF,
A-256 |1 [ 3-C(=NOCH;)CH; CH; CHF,
A-257 |1 [3-CN CH; CHF,
A-258 |1 |4-F CH; CHF,
A-259 |1 [4-Cl CH; CHF,
A-260 |1 |4-Br CH; CHF,
A-261 |1 |4-CH; CH; CHEF,
A-262 |1 | 4-CHF, CH; CHEF,
A-263 |1 | 4-CF; CH; CHF,
A-264 |1 |4-OCH; CH; CHF,
A-265 |1 |4-OCHF, CH; CHF,
A-266 |1 |4-OCF; CH; CHF,
A-267v | 1 | 4-C,H; CH; CHF,
A-268v | 1 | 4-CH,CF; CH; CHF,
A-269 |1 |4-CH=CH, CH; CHF,
A-270 |1 | 4-CeHs CH; CHF,
A-271 |1 |4-C=CH CH; CHF,
A-272 |1 | 4-C=CCH; CH; CHF,
A-273 |1 | 4-C3H; CH; CHF,
A-274 |1 | 4-C(=NOCH;)CH; CH; CHF,
A-275 |1 |4-CN CH; CHF,
A-276 |0 - CH; CH,CsH;
A-277 |1 |2-F CH; CH,C;H;
A-278 |1 |2-Cl CH; CH,C;H;
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A-279 |1 |2-Br CH; CH,CsH;
A-280 |1 |2-CH; CH; CH,C;H;
A-281 |1 |2-CHF, CH; CH,C;H;
A-282 |1 |2-CF; CH; CH,C;H;
A-283 |1 |2-OCH; CH; CH,C;H;
A-284 |1 |2-OCHF, CH; CH,C;Hs
A-285 |1 |2-OCF; CH; CH,C;H;
A-286v | 1 | 2-C,H; CH; CH,CsH;
A-287v | 1 | 2-CH,CF; CH; CH,CsH;
A-288 |1 |2-CH=CH, CH; CH,C;H;
A-289 |1 |2-CeHs CH; CH,C;H;
A-290 |1 |[2-C=CH CH; CH,C;H;
A-291 |1 | 2-C=CCHjs CH; CH,CsH;
A-292 |1 |2-CsH; CH; CH,CsH;
A-293 |1 | 2-C(=NOCH;)CH; CH; CH,CsH;
A-294 |1 |2-CN CH; CH,CsH;
A-295 |1 |3-F CH; CH,CsH;
A-296 |1 |3-Cl CH; CH,C;H;
A-297 |1 |3-Br CH; CH,C;H;
A-298 |1 |3-CH; CH; CH,C;H;
A-299 |1 |3-CHF, CH; CH,CsH;
A-300 |1 |3-CF; CH; CH,C;H;
A-301 |1 |3-OCH; CH; CH,C3H;
A-302 |1 |3-OCHF, CH; CH,C;Hs
A-303 |1 |3-OCF; CH; CH,C;H;
A-304v |1 | 3-C,H;s CH; CH,CsH;
A-305v | 1 | 3-CH,CF; CH; CH,CsH;
A-306 |1 |3-CH=CH, CH, CH,C;H;
A-307 |1 |3-CeHs CH; CH,C;H;
A-308 |1 [3-C=CH CH; CH,C;H;
A-309 |1 |3-C=CCH; CH; CH,CsH;
A-310 |1 |3-CsH; CH; CH,CsH;
A-311 |1 [3-C(=NOCH;)CH; CH; CH,C;H;
A-312 |1 |3-CN CH; CH,CsH;
A-313 |1 |4-F CH; CH,CsH;
A-314 |1 [4-Cl CH; CH,C;H;
A-315 |1 |4-Br CH; CH,CsH;
A-316 |1 |4-CH; CH; CH,C;H;
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A-317 |1 | 4-CHF, CH; CH,C3Hs
A-318 |1 |4-CF; CH; CH,C;Hs
A-319 |1 |4-OCH; CH; CH,C;Hs
A-320 |1 |4-OCHF, CH; CH,C3Hs
A-321 |1 |4-OCF; CH; CH,C3Hs
A-322v | 1 | 4-C,H; CH; CH,C3Hs
A-323v | 1 | 4-CH,CF; CH; CH,C;Hs
A-324 |1 |4-CH=CH, CH; CH,C;Hs
A-325 |1 | 4-CeHs CH; CH,C3Hs
A-326 |1 |4-C=CH CH; CH,C3Hs
A-327 |1 |4-C=CCHs CH; CH,C3Hs
A-328 |1 | 4-C3H; CH; CH,C;Hs
A-329 |1 [ 4-C(=NOCH;)CH; CH; CH,C;Hs
A-330 |1 [4-CN CH; CH,C;Hs

Cunres

CoenuHeHHsT MOTYT OBITH MOJIYYEHBI PA3JIMYHBIMU MYTAMU 110 aHAJIOTHU C
MU3BECTHBIMU CIIOCOOAMHM MpeLIeCTBYIOMETO YPOBHS TeXxHUkH (Hanpumep, EP 463488)
5 U MPEUMYIIECTBEHHO MyTEeM CHHTE3a, MOKa3aHHOTO Ha caenyomux Cxemax 1-4 u B
S5KCIEPUMEHTAJIBbHON YaCTH JaHHOU 3asBKHU.
[Mopxonsamuii cocod nonydenuii coenuHennii I n3obpaxen Ha Cxeme 1.

Cxewma 1:

G m@’k
HsC -Og2? ‘CH3
(o]

R'=

10 OH HauMHaeTcs ¢ MpeBpalleHus KETOHA B COOTBETCTBYIOLUN OKCUM C
HCIOJb30BAHUEM T'HAPOXJIOPHUAA TUAPOKCUIAMUHA U OCHOBAHUs, TAKOrO KakK

NUPpUAUH, THAPOKCHUA HATPUA UJIU al€TAT HATPUA, B IMOJIAPHBIX PACTBOPUTEIIAX, TAKUX
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KaK METAHOJI, CMECh METAaHOJI-BO/Ia UJIM 3TAHOJ NPHU TeMIlepaTrypax peakuuu ot 60 no
100°C, mpennouturenbHo npu npudnusurenapbno 65°C. B ciyuae, korna Oplia
nony4yeHa cmech E/Z, nzomeprl Mmoriu Obl OBITH pa3eseHbl METONAMU OYUCTKH,
U3BECTHBIMU B JaHHOH 00JIaCTH TeXHUKH (HalpuMep, KOJOHOYHOH Xpomarorpadueii,
KPUCTAIN3ALUEH, TUCTILIAINEH U T.1.). 3aTeM IPOBOAST COUETaHUE C
NpOMEXYTOYHbIM coenuHenueM 1V, roe X npencrasiseT co00H yXOASUIYIO TPy,
TAaKyI0 KaK TaJIOTeH, TOJYOJ- U METaHCYJIb(OHATHI, MPEATOYTUTEIBHO X
npencrtasisier coboit Cl unu Br, B OCHOBHBIX YCJIOBHSIX C UCTIOJIb30BAHUEM,
Harpumep, TUAPUIA HATpUs, kKapOoHaTa 11e3us Wi KapOOoHaTa KaJiusi B Ka4eCTBE
OCHOBaHHS U C HCIOJIb30BAHUEM OPraHMYECKOTO PACTBOPHUTEJNS, TAKOTO KaK
aumetuiapopmamun (JIM®PA) minu aneTOHUTPHII, KapOOHAT LIe3HsI B KAYECTBE
OCHOBaHHS U ALIETOHUTPHUJ B KAUECTBE PACTBOPUTEJS, MPH KOMHATHOH TeMIepaType
(KT) npubnmsurensuo 24°C. Cnoxuosduproe coenunenne I, rae R' npexcrasnser
coboit O, MosxeT GbITh IpeBparneHo B aMux hopmyis I, rae R' mpeacrasaser coboii
NH nyTtem peakuuu ¢ MeTHIaMHHOM (nipeanoutuTenbHo 40% BOIH. pacTBOp) €
ucronb3oBanueM terparuapopypana (TI'®) B kauectse pacrBopurtens npu KT.
Hpyroit o0muit cnocob monyuenus: coequaennii I mzobpaxen Ha Cxeme 2.

Cxema 2:

MeNH, (8 MeOH>l

R3

HoN-O:

ZT

O .4 N
X HsC’ \Rz Y CHj;

1+||

» |:R'=NH

IIpomexyTouHOoe coequnenue IV noasepraroT B3aUMOIENUCTBUIO C N-
IUAPOKCUCYKIIUMHUAOM VI ¢ HCHOIb30BaHUEM OCHOBAHUs, TAKOTO KaK TPUATUJIAMUH B
JIM®A. Temneparypa peakuun o0bivHO cocTasisieT ot 50 no 70°C,
npeanoytutenbHo npudnusurensHo 70°C. IIpeBpamenue B cooTBeTCTBYOMUN O-

OeH3UATUAPOKCHIIAMHUH, NTPpOoMexXkyTouHoe coeaunerue VIII, 6pu1o nocturnyro 3a cuer
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yaajgeHuss GTaTuMHUAHON IPYNIIbI, MPEANOUYTHTEIbHO C HCIOJIb30BAHUEM
ruApasuHrujpaTta B MeTaHoJye B kauecTse pacTBopurens npu 25 °C. B xadecTse
aJbTEPHATUBBIL, yIaleHUe PTaIUMUIHON IPYIIbI C HCIIOJb30BAHUEM METUIIAMUHA B
METaHoJIe B KauecTBe pacTBopuTesns npu 25 °C MoxeT 00ecrneduTb IpoOMeKyTOUHOE
coequnenue IX. IIpomexyTouHoe coenunenue VIII u npomexxyTouHOoe COeJUHEHHE
IX cOOTBETCTBEHHO MOKHO KOHAEHCUPOBATDH C KETOHAMM, UCIOJb3Ysl YKCYCHYIO
KUCJIOTY WJIM NUPHUAUH B METAHOJIE B Ka4€CTBE PaCTBOPUTEN NpU Temueparype ot 50
1o 65 °C. B xauecTBe ajlbTepHATUBBI, KOHAEHCAIIUIO MOXKHO TaK)Ke MPOBOAUTH C
srokcunaom tutana (IV) (Ti(OEt),) ¢ ucnons3oBanuem TI'® B kauecTBe pacTBOPUTEINS
npu Temneparype npubdbausureabuo 70 °C. XKenaembiii mpoaykT 0ObIYHO
CONMPOBOXKIAETCSI HEXKEJIATEIbHBIM U30MEPOM, KOTOPBII MOKHO YAAJIUTh, HAIPUMED, C
MOMOIIBI0 KOJIOHOYHON XpoMaTorpaguu, KPUCTAIITHU3ALIHH.

O6muii cmocod monydeHust IpOMEKYTOYHOIO coennHeHus | n3o0pakeH Ha

Cxewme 3.
Cxewma 3:
, R3 R3 R3
R
HaC HsC X

H — 3 o — 30 o —_—

3 - vd -~ -

14 o CHs HsC CHy  Hyer™s Oy
o} o) o)
X X Xl \Y
R'=0,R?=N

Coenunenne XI moxeT ObITh OJNy4eHO U3 X JUTUH-TAJIOT€HHBIM OOMEHOM MU
reHepupoBaHuEM peakTuBa ['puHbspa U ganpHelel peakuuel ¢ IMMETHUIOKCAaIaToOM
WA XJOPMETHUIIOKCAIAaTOM B IPUCYTCTBUM pacTBopuTend. IlpennodyTurenbHbIM
pactBopureneM sapaserca TT' @, 2-metun-TI' P, a Temneparypa MOXKET COCTABIATH OT -
70 no -78 °C. IIpeBpameHue npoMeKyTo4HOro coeanHenus XI B mpoMexyTouHoe
coequneHue XII moxeTt OBITH JOCTUTHYTO C UCIOJb30BAHUEM TrUApoxXIopuna N-
METUJITUAPOKCUIIAMUHA U OCHOBAHMS, TAKOIO KaK MUPUAWUH WJIU aleTaT HaTpUs, B
MOJISIPHBIX PACTBOPUTENSIX, TAKUX Kak MeTaHOI. TeMmnepatypa peakuuu
MPENMOYTUTEIbHO cocTaBisier npubnuzurenbuo 65 °C. OOBIYHO MOTYYAT cMeCh F/Z,
HU30MEPBl MOKHO Pa3AeIuTh METOJaMHU OYHUCTKH, U3BECTHBIMH B JaHHOH 00JacTH
TEXHHUKH (HampuMmep, KOJOHOYHOH XpomaTorpaduei, kpuctaaauzanueii).
bpomuposanue npomexxyTouHoro coeaunenusa XII naer xenaemoe npomMexyTO4HOE

coennnenue IV, rae R' mpencrasaser coGoit O u R* = N. Dta peakuns
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npomexyTouHoro coequneHus XII ¢ N-OpoMCyKIIMHUMHIOM B PAaCTBOPUTENSAX, TAKUX
KaK YeTBIPEXXJOPUCTBIH yriepos, XJopOeH30I1, alleTOHUTPUII, C UCIOJIb30BAHUEM
paguKaJbHBIX UHUILMATOPOB, TAKUX Kak 1,1'-a300uc(uuKIOreKCaHKapOOHUTPHIT) UITU
a300ucH300y THPOHUTPHUI, U IPOBOIAT npu Temneparype ot 70 no 100°C.
5 IIpennouTuTEeNbHBIM paguKadIbHBIM HHULIMATOPOM siBjsieTcs 1,1'-

a300HC(IUKIOTeKCAHKAPOOHUTPHIT), TPEANMOUYTHTEIbHBIA PACTBOPUTEND - XJIOPOEH30I
U npennouytutTeabHas Temneparypa 80 °C.

CuHTe3 cCoenuHEHHH, CONEPIKAIINUX PAa3HBIE 3aMECTUTEHN R3, MPOUCXOIUT B TOU
JKe TI0CJIeNoBaTeIbHOCTH, 4To U Ha Cxeme 3, rae R° npexncrasiisieT coboii Opom.

10 Couertanue npoMmexxyTouHoro coequHenus 11l ¢ mpomexyTouHbIM coenuHeHuem 1V,
rue R’ npencrapiseT codoit 6pom, naeT coenuHeHue [, Kak OMMUCAaHO BHIMIE.
Hcnonb3ys craHgapTHbIE XUMUYECKHE peaKkL UM, Takue Kak peakuus Cy3yKku UIN
Crtunna, 6pomrpynna MOKeT ObITh IpeBpalleHa, HAPUMep, B IPYyrue 3aMeCTHTENN
R’, Takue Kak LUKIOATKI, aTKOKCH U AIKEHI. J{OMOTHUTENbHbIE IPEBPALICHHs,

15 HarpuMmep, STeHUJIa, 00eCTIeYnBAIOT COeqUHEHH | ¢ IpyrUMu 3aMeCTUTENISIMU R’,
TakuMH Kak 3Tui, CN U rajoreHa kul.

bonpbmuHCTBO KeTOHOB 00melt popmynsl II OblTM KOMMepPUYECKH JOCTYITHBL,
OJIHAKO /ISl KETOHOB, KOTOPbIE He OBIM KOMMEPYECKHU TOCTYIHBI, UX MOJyUYeHUE
OCYILIECTBJISIIN Ha MPEANPUATUN C UCIIOJIb30BAHUEM CIIOCOOOB, U3BECTHBIX B

20 NpealIeCcTBYOIIEeM YpOBHe TeXHUKU. Ha cxeme 4 nmoka3aHbl pa3JiMYHble U3BECTHBIE B

JUTEpaType METOABI CUHTE3a 3TUX KETOHOB.

Cxema 4:

R o

-

a X a Z
O g

XV I XV
CH
o 3

I
0
XVl

Keron II MmoxkeT OBITh MOy4eH U3 COOTBETCTBYIOIIHUX TaJIOTEHCOAEPIKALTUX

XV

'S
Z

(o]

25 npeamecTBeHHUKOB X1V, rae X mpeAnodYTUTENbHO MPENCTaBIsgeT cOO0H OpoM Hin

fion. Jlutuii-ranorennsiii oomen (J Org Chem, 1998, 63 (21), 7399-7407) B
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coequnenun XIII ¢ nucnonp3oBaHNeM H-OYTHIIUTHS MJIM CHHTE3 COOTBETCTBYIOLIETO
peaktuBa ['punbspa (Nature Comm, 2017, 8(1), 1-7) ¢ ucnons3zosanuem TI'® B
Ka4yeCTBE pacTBOPUTENA, U Nocyaeayomas peakius ¢ N-meTokcu-N-MeTuaaleTaMu1omM
pu TeMneparype npuMmepHo ot -70 go -78 °C moxet aath ketoH II.

B kadecTBe anbTepHATHBBI, peakuus coueranus: coenuHennss X1V u tpubyrui(l -
STOKCHUBHUHMII)CTAHHAHA B MIPUCYTCTBUHU KATAJIN3aTOPa HA OCHOBE MEPEXOAHOI0
MeTaJlJia, TPEANOYTUTEIbHO MAJIAANS, C TOAXOMSIIUMH JIUTAHIAMH B PACTBOPHUTEIIE,
TaKOM KakK JMOKCaH, U MPH TeMrepatype peakuuu npudbausuteapuo 100°C, ¢
nocaenyromeit oopadorkoit 1 H. HCI moxet nate keton II (Org Lett, 2016, 18(7),
1630-1633, WO 2018/115380). Peakuus XIV ¢ BuauiaossiM 3pupom 1,4-6yranauona
B MPUCYTCTBUHU KATAJIN3aTOPA Ha OCHOBE MEPEXOAHOr0 METajlIa, MPEANOYTUTEIbHO
najjganus ¢ MOAXOASIIUMHE JUTAHIaMU U PACTBOPHUTEIEM, TAKUM Kak 1,2 -IpomaHano,
U OCHOBAHHEM, TAKUM Kak KapOOHAT HATPHS, U IPU TEMIIEPAType peakuu
npubnusurensHo 120 °C ¢ nocnenyromeit oopadorkoit 1 H. HCI MmoxeT obecnieunTsb
ketoH II (Chem A Eur J, 2008, 14(18), 5555-5566). B npyrom meTone UCroab3yrTCs
KHCJIOTHBIE coeuHEeHUsI XV, KOTOpbIe MOTYT OBITh MPEBPALIEHBl B COOTBETCTBYIOLIUN
amun Beitnpeba unu cnoxubIi 3¢pup kapdbonosoit kucnorsel XVII, u mocnenyromas
peakuus ¢ Opomunom metunmarauem (MeMgBr) B pactBopurene, Takom kak TT @,
npu temneparypax ot -78 no 0 °C, npennoururensro 0 °C, uToObl 00ecneynuTh KETOH
II. B npyrom Metozne ucnonb3yercs peakuus Hutpuaa XVI ¢ MeMgBr, xotopyro
NPOBOJAT B pacTBoputese, TakoM Kak TI'® unu Tonyou, npeanoututenbHo TT' D, u
TeMrepaTrypa peakuuu coctasiysiet ot 25 no 60 °C, npennouturenbao 60 °C, ¢
nocnenywmeii oopadorkoit 1u. HCI (Eur J Med Chem, 2015, 102, 582-593).

Coenunenus [ 1 UIX KOMIO3UIIUU, COOTBETCTBEHHO, MPHUTOIHBI B KAYECTBE
¢$yHruuuaoB, 3G PEeKTHBHBIX MPOTHB LIUPOKOTO CHEKTpa PUTONATOTEHHBIX I'PHO OB,
BKJIFOYasi MOYBEHHBIE IPUOBI, B YACTHOCTH U3 Kiaccos Plasmodiophoromycetes,
Peronosporomycetes (syn. Oomycetes), Chytridiomycetes, Zygomycetes, Ascomycetes,
Basidiomycetes. , n Deuteromycetes (cun. Fungi imperfecti). Ix MOXHO
UCIIOJb30BaTh MPH 3aIIUTE PACTEHHH B KAYECTBE HEKOPHEBBIX (PYHTUIUIOB,
(GYHrUOUAOB AJIs MPOTPABIUBAHMS CEMSH U NMOYBEHHBIX (DYHTHIUIOB.

Coenunenns | 1 ©X KOMIO3HUIIUU MPEANOYTUTENBHO MPUTOAHBI 1J1s1 OOPBOBI €
¢uTonmaToreHHBIMH rPUOAMU HA PA3IUYHBIX KYJbTYPHBIX PACTEHUSAX, TAKUX KaK
3J1aKH, HallpuMep, MIIeHNULA, POXKb, SYMEHb, TPUTHKAJIE, OBEC UJIU PUC, CBEKJIA,

bpykTel, 6000BBIE pacTeHUs, TAKHE KAaK COsl, MACIMYHbIE PACTEHUS, THIKBEHHBIE,
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BOJIOKHUCTBIE PACTEHHS, LUTPYCOBBIE, OBOIIH, JABPOBbIE PACTEHUS, SHEPTreTHUECKUE U
CBIpbEBBIC pAaCTeHHUs, KyKypy3a; Tabak; opexu;, kode; yaii; OaHaHbI, BHHOTPAJHBIE
703bI (CTOJIOBBIM BUHOTPAA M BUHOTPAAHBII COK BUHOT'PAAHOH JIO3bI), HATYpPaJIbHbIE
Kay4yKOBbI€ PACTEHMUS, MJIM AEKOPATHUBHBIE U JIECHbIE PACTEHUs, HA MaTepuale s
Pa3MHOXEHHS PACTEHUH, TAKOM KaKk CEMEHa, U Ha IOCEBHOM MaTepHaljie 3THX
pacTeHui.

B cooTBeTcTBUU C H300pEeTEHHEM BCE BBIIIETIEPEUHUCICHHbBIE KYJIbTHBUPYEMbIE
pacTeHusl BKIIOYAIOT BCE BUIBI, MOJBUABI, BAPHAHTHI, COPTA W/HIJIN THOPUIBI, KOTOPbBIE
OTHOCSITCSl K COOTBETCTBYIOIIUM KYJIbTUBUPYEMBIM PACTEHUSM, BKJIKOUAs, IOMHUMO
pPOYEro, O3UMbIE U SPOBbIE COPTA, B YACTHOCTH, Y 3JIAKOB, TAKUX KaK MIIEHULA U
SYMEHb, a TAK)KE Parc, HAaIpUMep, O3UMas MIIEHNUIA, SPOBasi MIIEHUIA, O3UMbIN
SYMEHb U T.1.

Kykypy3a Take U3BE€CTHA KaK MHIUNWCKAs KyKypy3a uim mauc (Zea mays),
KOTOpast BKIIOUaeT B ce0st BCe BUABI KYKYPY3bl, TAKHE KaK MMOJIEBast KYKypy3a u
crankas Kykypysa. B coorBercTBHE ¢ H300peTeHHEM BCe COPTA MJIM PA3HOBUIHOCTH
COM BKJIFOYAIOT, B YaCTHOCTH, HHAETEPMHUHAHTHBIE U J€TEPMUHAHTHBIE COPTA WU
Pa3HOBUIHOCTH.

TepMUH «KyJIbTHBUpPYEMBIE PACTEHUSA» CIEAYET MOHUMATh KaK BKIIOYAO NN
pacTeHus, KOTOpble ObIIN MOJU(PUUUPOBAHBI YTEM MyTareHe3a Uik reHHON
VHXXEHEPHUH IJIsl IPUJAHUS PACTEHUIO HOBOTO MPU3HAKA UIU JJIs1 MOAU(DHUKALIMH YIKe
UMeEIOLIerocs Npu3HaKa.

Coenunenus | m UX KOMIO3ULIMH, COOTBETCTBEHHO, OCOOEHHO MPHUTOJHbI IJIS
OOpBOBI CO ClenyIMUMHU BO30yAuTEsIMHU 3a00JIeBaHUI PaCTEHHI: PXKABYHUHBI HA COE
u 3;akax (Hanpumep, Phakopsora pachyrhizi w P. meibomiae na coe;, Puccinia tritici
u P. striiformis Ha NIIEHHIIE); TUIECEHDb HA KYJbTYpPax CHELHAJbHOTO HA3HAYEHUSI, COE,
MaCJIHYHOM parce U MOJCOJHyXax (Hanpumep, Botrytis cinerea Ha xnyOHUKE H
BUHOTpane, Sclerotinia sclerotiorum, S. minor n S. rolfsii Ha MacIMYHOM parice,
MOACOJIHYXaX U coe); dhy3apuosHbie 3adoneBanus Ha 3jakax (Hampumep, Fusarium
culmorum wn F. graminearum Ha NIIEHUIIE); JIOKHAS MYYHHCTAasl pOCa Ha KyJbTypax
crennajJbHOTO HazHadeHus (Hanpumep, Plasmopara viticola Ha BUHOTpagHBIX J03aX,
Phytophthora infestans Ha xaptodene); MydHHCTas poca Ha KYyJIbTypax CHELHATbHOTrO
Ha3HauyeHUs W 3nakax (Hanpumep, Uncinula necator na BuHorpane, Lrysiphe spp. Ha

pa3NIMYHBIX KYyJIbTypax CHELUANbHOrO Ha3HaueHus, Blumeria graminis Ha 31aKax),



10

15

20

25

30

36

NATHUCTOCTH JIUCTHEB HA 3J1aKax, coe M KyKypy3e (Hampumep, Septoria tritici u S.
nodorum ua 3nakax, S. glycines Ha coe, Cercospora spp. Ha KYKypy3e H COe).

Coenunenus [ 1 ©X KOMIO3UIIUU, COOTBETCTBEHHO, TAK)XKE NOAXOAAT 1151 OOpbOBI
C BPEAHBIMU MUKPOOPTaHU3MaMHU IPH 3aLIUTE XPAHUMBIX NPOAYKTOB MJIM YPOKas U
IIPU 3alIUTE MAaTePHUAJIOB.

CoenuHeHus | npuMEHSIIOT KaK TAKOBbIE MJIM B BUJIe KOMIIO3UIUH i1 06paboTku
rpuboOB, paCTeHUH, MaTEPHAJIOB ISl PA3MHOXKEHHS PACTEHHI, TAKUX KaK CEMEHa,
MOYBBI, TOBEPXHOCTEH, MATEPUAJIOB HIJIH MOMEIIEHHUS, KOTOPble HEOOXOAUMO
3alIUTHTH OT TPUOKOBOrO MopakeHus, GyHruuuaHo 3¢ eKTUBHBIM KOJTHIECTBOM
AKTUBHBIX BELIECTB. [I[pUMEHEHNEe MOXHO MPOBOANUTH KaK 710, TAK U MOCJE 3apa’KeHHS
pacTeHul, MaTepUaIOB JJIsl PA3MHOKEHHUs PACTEHUHN, TAKUX KaK CEMEHA; MOYBHI,
NOBEPXHOCTEH, MATEPHATIOB HJIH TOMEIIeHUH rpuOKaMu.

ArpoxumMuyecKkasi KOMIO3ULUS COOEPKUT PyHrHIUAHO >pdexTuBHOE
konnuecTBO coennHeHus 1. Tepmun « pyHruunaHo 3P eKTUBHOE KOTUIECTBOY
O3Ha4YaeT KOJMYECTBO KOMITO3ULIUH WJIU COeNUHEHHs I, nocraTouHoe st O0opbOBI ¢
BPEIOHOCHBIMHU IpuOaMH Ha KYJbTUBHPYEMBbIX PACTCHUSAX MJIH AJIS 3ALIUTHI
XPaHSIIUXCS MPOAYKTOB MIIM YPO’Kash UJIM MAaTEPHATIOB, 1 KOTOPOE HE MPUBOAUT K
CyILIECTBEHHOMY IMOBpPEXKIEHUI0 00pabOTaHHBIX pacTeHUN, 0OpaboTaHHBIX
XPaHSIIMNXCS MPOAYKTOB WIHM yposkas uiu oOpaboTaHHBIX MaTepuaioB. Takoe
KOJINYECTBO MOXKET BAPbUPOBATHCS B MIMPOKOM AMAINA30HE U 3aBUCUT OT PA3JIMUHBIX
(dakTOpPOB, TAKMX Kak BUAbI I'pHOOB, MOMJIEKALINE KOHTPOIIO, oOpaboTaHHOE
KYJIBbTUBUPYEMOE pAaCTEHHUE, XPAHAIMUNHCS IPOAYKT, YpOXKal UK MaTepuall,
KJIUMATUYECKHE YCIOBHS U KOHKPETHOE UCIOJb3yeMoe coequHeHue 1.

Marepuaibl 1js pa3MHOKEHHS] PACTEHUN MOTYT OBITh 00pabOTaHbl COeTUHEHUEM
I xax TakOBBIM MJIM KOMIIO3MLUEN, COAEPIKALIECH MO MEHbIIENH Mepe OTHO COEIMHEHNE
I, npodunakruvecku, b0 BO BpeMs, THOO mepen MOoCaaKol UM TPaHCIIJIAHTALUEH.

[Tonb30BaTeNb HAHOCHUT ArPOXMMHUUYECKYI0 KOMITO3ULIMIO OOBIYHO U3 YCTPOUCTBA
IUTs IPEIBAPUTEIBHOTO JO3UPOBAHHMSI, PAHIIEBOTO OMPBICKUBATENS, PACTIBIIIUTEIBHOTO
npubopa, camoyieTa ¢ ONPBICKUBATENEM HJIM CUCTEMBbI opoineHuss. OObIYHO
arpOXMUMHUYECKYI0 KOMIO3HIUIO TOTOBAT U3 BOIBL, Oydepa u/miam apyrux
BCIIOMOTATENbHBIX BELIECTB 10 JKEJIaeMON KOHLIEHTPANU MPUMEHEHUS, U TAKUM
00pa3oM MOoJNy4arT FOTOBBIH K HCITOJb30BAHUIO PACTBOP AJISI ONPBICKUBAHUS WU

ArpOXUMHUYECKYHO KOMIIO3ULIUKO B COOTBETCTBUHU C I/1306peTeHI/IeM. OObIuHO Ha reéKTap
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CEJIbCKOXO3sIMCTBEHHON MOJIe3HON nuowmaan Hanocutcs oT 20 1o 2000 nutpos,
npeanouTuTeabHo OT 50 10 400 TUTPOB rOTOBBIX PACTBOPOB AJIsl ONPBICKUBAHUS.

Coenunenus I, ux N-oKCUIbI U COU MOTYT OBITh IPEBPALIEHBI B OOBIYHBIC THIIBI
arpOXUMHUYECKHUX KOMITIO3ULIUH, HAIPUMEDP, PACTBOPbI, SMYJIbCUH, CYCIIE€H3UHU, TYCTHI,
NOPOIUKH, MACThl, TPAHYJIbI, IPECCOBKHU, KaIcyJbl U Ux cmecH. [lpumepaMu ais TUIIOB
coctaBoB (cMm. “Catalogue of pesticide formulation types u international coding
system”, Technical Monograph Ne 2, 6" Ed. May 2008, CropLife International)
aBisitoTes cycnensuu (Hanpumep, SC, OD, FS), sMmynbrupyembie KOHIEHTPATHI
(manpumep, EC), smynbcuu (manpumep, EW, EO, ES, ME), xancyxasl (Hanpumep, CS,
ZC), macThl, MaCTUJIKH, CMAYMBAIOIINECS MMOPOIIKU U 1ycThl (Hanpumep, WP, SP,
WS, DP, DS), npeccosku (Hanpumep, BR, TB, DT), rpanynsl (Hanpumep, WG, SG,
GR, FG, GG, MQG), uacektuuuansie u3nenus (Hanpumep, LN), a Takxke renessie
cocTaBbl 151 00pabOTKU MaTEPHAJIOB ISl PA3MHOXKEHUS PACTEHHH, TAKUX KaK CEMEHa
(mampumep, GF). KoMmo3unuu roToBsIT H3BECTHBIM CIIOCOOOM, TAKUM KaK OMUCAHHBIN
Mollet u Grubemann, Formulation technology, Wiley VCH, Weinheim, 2001; unu
Knowles, New developments in crop protection product formulation, Agrow Reports
DS243, T&F Informa, London, 2005. M300pereHne Tak:ke OTHOCHUTCS K
arpOXUMHUYECKUM KOMIO3HIUAM, COEPIKAIUM BCIIOMOTaTeIbHOE BEIIECTBO U I10
MeHblel Mepe onHOo coenuHenue [ [Toaxondamumu BCIOMOraTeIbHBIMH BEIECTBAMHU
ABJISAIOTCA PACTBOPUTENH, )KUAKUE HOCUTENH, TBEPAble HOCUTEIN UJIM HAIIOJHUTEJH,
NOBEPXHOCTHO-AKTUBHBIE BELIECTBA, JUCIEPraTopbl, SIMYJIbraTOphl, CMauUBaTENH,
aZ’bIOBAHTBI, CONIFOOUIIM3ATOPHI, YCHIUTEIU POHUKHOBEHUS, 3aIUTHBIE KOJIJIOUIbI,
aZAre3VBHBIC ar€HThI, 3aTyCTUTEIH, YBIAXKHUTEIHU, PEMEJUICHThI, aTTPAKTAHTHI,
CTUMYJIATOPBI MOEAAHUS, KOMIIATHOUINU3ATOPBI, OAKTEPULUABI, AHTH(PU3HI,
AHTUBCIIEHUBATEJH, KPACUTEIH, YCUIUTENH KJISHKOCTH U CBI3YIOIINE BELIECTBA.

ATrpoxuMHUYeCKHUe KOMITO3UINH, Kak mpasuio, conep:xkat ot 0,01 mo 95 %,
npenmnodtuteabHo oT 0,1 no 90 %, 6onee npennoururensuo ot 1 1o 70 %, a B
gacTHOCTH OT 10 10 60 % mo Macce aKTUBHOIO BeIleCTBa (HampuMep, O MEHbIIEH
mepe onHoro coenuHenus [). Kpome Toro, arpoxuMndyeckne KOMIIO3UIINN OOBIYHO
comepskat ot 5 10 99,9 %, npeanoururensHo ot 10 10 99,9 %, Gonee
npeanouTuteabHo oT 30 1o 99 %, u B yactHoctu oT 40 10 90 % mo macce no
MEHbIIEH Mepe OAHOI0 BCIIOMOTaTeIbHOTO BEIIECTBA.

IIpu UCTIONB30BAHUHU MPH 3AIMUTE PACTEHUI KOJIMYECTBA BHOCUMBIX aKTHUBHBIX

BEIIECTB COCTABJISIOT, B 3aBUCHMOCTH OT xkejjaemoro 3¢ dekra, ot 0,001 no 2 xr Ha ra,
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npenmnoututeabHo oT 0,005 no 2 kr Ha ra, Oonee npeanoyrutenbHo ot 0,05 no 0,9 kr
Ha ra, u B yactHocTu OT 0,1 mo 0,75 kr/ra.

ITpu oOpaboTke MaTepuatoB IJs pa3MHOXKEHUs paCTEHUN, TAKMX KaK CEMEHa,
HarpuMmep, MyTeM ONbIIUBAHUS, MOKPBITHSA UM 3aMAaUYUBAHUS, KOJTUIECTBO AKTUBHOTO
BellecTBa kak npasuso cocrtasiser oT 0,1 no 1000 r, npeanouturensHo ot 1 o 1000
r, npeanoytutebHo oT 1 1o 100 r u Haubonee npeanodTuTeabHo ot 5 10 100 r Ha
100 kr MaTepuana ajisi pa3MHOKEHHS pacTeHUH (MPEeANOYTHTEBHO CEMSIH).

Paznuunble TUIIBI Maces, CMAaYMBAIOIINX BEI[ECTB, aABIOBAHTOB, YAOOPEHUH TN
NMUTATEIbHBIX MUKPO3JEMEHTOB, a TAK)KE JNOMOJHUTENbHbIE TECTHIUBI (HATIpUMeED,
(YHTULUABL, PETYIATOPHI POCTA, FePOULIHABI, HHCEKTHIIUbI, AHTUAOTHI) MOTYT OBITH
n00aBIEeHBI K COETUHECHHUSAM | MM X KOMIIO3ULHMSM B BUAE MPEMUKCOB HUJIH TOJBKO
HEIMOCPEICTBEHHO Mepe/ UCMOJIb30BaHuEeM (0akoBasi CMeCh). DTH areHThl MOTYT OBITh
CMEIIaHbl C KOMIO3HUIUSIMU COTJIACHO U300PETEHHI0 B MACCOBOM COOTHOIIEHUH OT
1:100 no 100:1, npennmoururensHo ot 1:10 go 10:1.

CMmemuBanue coequHEeHUN | Uau KOMIO3ULUK, COAEPIKALNX UX B UCIIOJIb3yEMOMN
dopme B kauecTBe PYHTUUHUAOB, C APYTUMH QYHTHIIUIAMU BO MHOTHX CIIyJasx
IPUBOJUT K PACIIUPEHHIO CIEKTpa QYHTUIIUIHOTO NeHCTBUSA MM K TIPEAOTBPAILESHUIO
pa3BUTHS YCTOMYHMBOCTH K pyHrunuaaMm. Kpome Toro, BO MHOTUX Clydasx
TOCTUTAIOTCS CUHEpTreTHYecKre 3P PeKThl (CHHEPTUYeCKUe CMECH).

Crnenyromuii cnucok nectuuunos I, B codueTaHnn ¢ KOTOPBIMU MOXKHO
UCIIOJb30BaTh COEAMHEHUS |, mpeaHa3HaueH AJs WLIIOCTPAalui BO3MOXKHBIX
KOMOMHAaNWi, HO HEe OrPAHUYHNBAET HX:

A) NHruOuTOpHI NBIXAHHS

- Uuruburopsl kommuekca I B calite Qo: azokcuctpodun (A.1.1),
kyMeToKkcuctpobus (A.1.2), kymokcuctpobus (A.1.3), numokcuctpodbun (A.1.4),
sHecTpoOypuH (A.1.5), penamuncTpobun (A.1.6),
denokcucTpodbun/paydpenokcuctpodbun (A.1.7), pnyokcactpodun (A.1.8),
kpe3okcuM-metui (A.1.9), mannectpobus (A.1.10), metomunoctpobuH (A.1.11),
opuzacTpobuH (A.1.12), mukokcuctpodbun (A.1.13), nupakiaoctpobun (A.1.14),
nupameTocTpobun (A.1.15), nupaokcucrpodun (A.1.16), rpudnokcuctpodOun
(A.1.17), 2-(2-(3-(2,6-puxnopdennn)- | -MeTHI-aTNTMITUAEHAMUHOOKCUME T ) -(p e HMI ) -
2-merokcunMuHo-N-metun-aneramun (A.1.18), mupubenkap0d (A.1.19),
Tpukiaonupukap6/xnopaunkap6 (A.1.20), pamoxcanon (A.1.21), penamunon

(A.1.21), metun-N-[2-[(1,4-gumernin-5S-peHnn-nupason-3-ui)okcuaMeru |pennn]-N-
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meTokcu-kapbamar (A.1.22), metunrerpanpon (A.1.25), (£,2E)-5-[1-(2,4-
auxjopdeHun)nupason-3-ui|-oKCu-2-MeTOKCUUMIHO-N, 3 -TUMETUII-TIeHT-3 -eH
(A.1.34), (Z,2E)-5-[1-(4-xnopdenun)nupas3on-3-ui]oKkCu-2-MeTOKCUUMHUHO-N, 3 -
numeTun-nenT-3-esamun (A.1.35), nupumunoctpodun (A.1.36), OudymxyHx)u
(A.1.37), merunossiii 3¢up 2-(opro-((2,5-numeTundeHun-okcuMmernyieH )pennn)-3-
METOKCH-aKpHUJIOBOI KUCTOTHI (A.1.38);

- uaruburopsl komriekca III B caiite Qi: nuaszodamun (A.2.1), amucyiasOpom
(A.2.2), [(6S,7R,8R)-8-0en3un-3-[(3-runpokcu-4-MeTOKCU-TTUPUAUH-2 -
KapOoHmI)aMUHO|-6-MeTni-4,9-nnokco-1,5-nuokco-7-un| 2-metunnpomnanoat (A.2.3),
dennuokcamun (A.2.4), pnopunnuokcamun (A.2.5), merapunnuokcamMun (A.2.6);

- uHruduropsl kommiuekca II: 6enonanun (A.3.1), 6enzosunnudaynup (A.3.2),
dukcaden (A.3.3), bockanung (A.3.4), kapbokcur (A.3.5), bendypam (A.3.6),
dayonupam (A.3.7), dnyronanun (A.3.8), paykcanupokcan (A.3.9), pypamernup
(A.3.10), uzodperamun (A.3.11), uzonupaszam (A.3.12), menporun (A.3.13),
okcukapOokcus (A.3.14), neadpnyden (A.3.15), nearnonupan (A.3.16),
nuaudaymeropen (A.3.17), nupasupaymun (A.3.18), cenakcan (A.3.19),
texkaodpranam (A.3.20), Tupnyzamun (A.3.21), unnupgpaykcam (A.3.22),
nupanponous (A.3.23), pnyunnanup (A.3.28), N-[2-[2-xn0p-4-
(tpudpropmerun)penokcu|penunn]-3-(nupropmerun)-5S-prop-1-meTun-nupazon-4-
kapOokcamun (A.3.29), metun (£)-2-[2-[(5-unano-2-metun-dpenokcu)metu|dheHunn]-
3-meTokcu-npon-2-enoat (A.3.30), uzopayuunpam (A.3.31), 2-(audpTopmermn)-N-
(1,1,3-tpumetun-uHaan-4-un)nupunut-3-kapookcamun (A.3.32), 2-(audpropmeTun)-
N-[(3R)-1,1,3-TpumeTununaan-4-ui|[nupuaun-3-kapookcamun (A.3.33), 2-
(mupropmernn)-N-(3-3tun-1,1-gumMeTun-uHAaH-4 -1 ) TUPUANH-3 -KapOOKCaMHA
(A.3.34), 2-(nudpropmerun)-N-[(3R)-3-3tun-1,1-numeTmn-uHaau-4-mi |NIUpUIUH-3 -
kapbokcamun (A.3.35), 2-(audpropmerun)-N-(1,1-qumerun-3-nponun-uHaan-4-
wi)nupunuH-3-kapookcamun (A.3.36), 2-(aupropmerun)-N-[(3R)-1,1-qumeTnn-3-
nponuI-uHAaH-4-wi | nupuaun-3-kapookcamun (A.3.37), 2-(nupropmerun)-N-(3-
nzo0ytui-1,1-numernn-ungan-4-mwin)nupuaun-3-kapoboxcamun (A.3.38), 2-
(mupropmerun)-N-[(3R)-3-uz00ytuin-1,l-numernn-uanas-4-un |nupuanH-3-
kapOokcamuz (A.3.39) uuknobyrpudaypam (A.3.24);

- Apyrue UHruOuTopsl Abixanus: nudaymeropum (A.4.1); HuTpoduibHbIE
npousBoaHble: Ounanakpmi (A.4.2), nuHoOyToH (A .4.3), nunokan (A.4.4), pnyasuHam

(A.4.5), menTungunokan (A.4.6), pepum3oHn (A.4.7); meTanioopraHudecKue
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coenuHeHus: conu GpeHTHHA, HanpuMep, peHTun-auetat (A.4.8), xnopun peHTuHa
(A.4.9) unu runpoxcun pentuna (A.4.10); amerokrpanut (A.4.11); cuntuopam
(A.4.12),

B) HWuruburtope! Ouocunresa creposos (Gynrunuast SBI)

- Uaruburopsr C14-nemernnaspl: Tpuaszosl: azakonason (B.1.1), Ourepranon
(B.1.2), 6pomykonason (B.1.3), nuunpokonason (B.1.4), nupenokonason (B.1.5),
nuaukoHaszons (B.1.6), nuaukonason-M (B.1.7), snokcukonaszon (B.1.8),
dbendykonazon (B.1.9), bnyksunkonazon (B.1.10), daycunazon (B.1.11),
dbnyrpuadon (B.1.12), rekcakonason (B.1.13), umubenkonaszon (B.1.14), unkonason
(B.1.15), metkonazon (B.1.17), muknoOyranun (B.1.18), okcnokonazon (B.1.19),
nakiodyrtpaszon (B.1.20), nenkonaszon (B.1.21), nponukonaszon (B.1.22),
npotuokonason (B.1.23), cumekonason (B.1.24), teGykonazon (B.1.25),
terpakona3on (B.1.26), tpuanumedon (B.1.27), rpuagumenon (B.1.28) ,
tputukoHasos (B.1.29), yaukonaszon (B.1.30), 2-(2,4-nudproppenun)-1,1-qudrop-3-
(Terpazon-1-umn)-1-[5-[4-(2,2,2-tpudTopsTOKCH)PeHMIN]|-2-TUPU I |TPOTIaH-2-0
(B.1.31), 2-(2,4-nudTopdenun)-1,1-gudprop-3-(rerpazon-1-un)-1-[5-[4-
(Tpudpropmerokcu)pennn|-2-nupunui|nponad-2-oxa (B.1.32), payokcurnokonazon
(B.1.33), unpenrpudpnykonaszon (B.1.37), mepentpudnykonazon (B.1.38), (2R)-2-[4-
(4-xnoppenokcu)-2-(tpudpropmerun)pennn]-1-(1,2,4-rpuazon-1-mn)nponan-2-odm,
(25)-2-[4-(4-xnopdpenokcn)-2-(Tpudpropmerun)penmn]-1-(1,2,4-rpuazon-1-
WI)ponaH-2-oi, 2-(xaopmeTun)-2-metun-5-(n-ronunmerun)-1-(1,2,4-rpuazon-1-
unMeTun)uukaonentanon (B.1.43); umunasonsl: umasanun (B.1.44), nedypaszoar
(B.1.45), npoxnopas (B.1.46), rpudpaymuszon (B.1.47);, nupuMUIUHBI, THUPUIUHBI,
nunepasunel: penapumon (B.1.49), nupudenokc (B.1.50), rpudopun (B.1.51), [3-(4-
xJjop-2-prop-dperun)-5-(2,4-nudpropdenmn)nzokcazon-4-un|-(3-mupUAUI)METAHO
(B.1.52), 4-[[6-[2-(2,4-nudTopdennn)-1,1-gudprop-2-runpokcu-3-(1,2,4-rpuazon-1-
wi)nponui|-3-nmupunni]okcu|oenzonurpun (B.1.53), 2-[6-(4-Opompenokcn)-2-
(Tpudpropmernn)-3-mupuamin]-1-(1,2,4-tpuazon-1-wrn)nponan-2-ox (B.1.54), 2-[6-(4-
xjopheHokcn)-2-(tpudropmerun)-3-nmupunui]-1-(1,2,4-tpuazon-1-un)npomnan-2-oia
(B.1.55);

- Maruburtopsl nenvra-14-penykrassr: anpaumopd (B.2.1), nonemopd (B.2.2),
nonemopd-auerat (B.2.3), pennponumopd (B.2.4), rpunemopd (B.2.5),
¢ennponunusn (B.2.6), nunepanun (B.2.7) , cnupokcamus (B.2.8);

- Uuruburopsl 3-keropenykrasnl: penrekcamun (B.3.1);
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- Apyrue uHruOuTOpb OMOCUHTE3a CTepoJioB: xyuopdernomuson (B.4.1);

C) NHruObuTOpHl CHHTE3a HYKJIEHHOBBIX KHUCIOT

- peHMIaMUIBI UJIN ALUJIAMUHOKHUCIOTHBIe pyHruuuael: 6enanakcun (C.1.1),
oenanakcun-M (C.1.2), kupanakcun (C.1.3), meranakcun (C.1.4), meranakcui-M
(C.1.5), opypan (C. 1.6), okcaguxcun (C.1.7);

- Ipyrue UHruOUTOPBI CHHTE3a HYKJIEUMHOBBIX KUCIOT: rumekcaszon (C.2.1),
oktunHOH (C.2.2), okconunoBas kucnota (C.2.3), Oynupumar (C.2.4), 5-
dropuurozus (C.2.5), S-brop-2-(n-toaunmerokcu)nupumuauna-4-amun (C.2.6), 5-
¢Top-2-(4-propdpenunmerokcu)nmupumunun-4-amun (C.2.7), S-¢prop-2-(4-
xnopdennnmerokcu )mupuMmuanH-4-amus (C.2.8);

D) WHruOuTOpPHI KJIETOUHOTO NEJICHUS U IUTOCKEIeTa

- uaruduTopsl TyOynuHa: 6enomun (D.1.1), kapbennazum (D.1.2), pybepunazon
(D1.3), Tnabennason (D.1.4), tnopanar-merun (D.1.5), nupunaxnomerun (D.1.6), N-
stun-2-[(3-3TuHUI-8-MeTuN-6-xuHonumn)okcu |0yranamun (D.1.8), N-3tun-2-[(3-
STUHUI-8-METHI-0-XHHOIUI)OKCH |-2-MeTuncynabpanun-aneramun (D.1.9), 2-[(3-
STUHUI-8-METHI-0-XUHOIUI)oKCcH | -N-(2-pTopatun)dyranamun (D.1.10), 2-[(3-
STUHUI-8-METHI-O0-XUHOIUI)OKCH |-N-(2-pTopaTun)-2-meTokcu-aneramun (D.1.11), 2-
[(3-3TuHUI-8-MeTUI-6-XxUHONUI)oKCcH |-N-nponun-Oyranamun (D.1.12), 2-[(3-3TuHUI-
8-MeTun-6-xuHOMUI)OKCU|-2-MeTokcu-N-nponun-amneramun (D.1.13), 2-[(3-3Tunnn-8-
METHJI-0-XUHOJIUI )OKCH | -2-MeTuicynbpanun-N-nponun-aneramun (D.1.14), 2-[(3-
STUHUJI-8-METHI-6-X MHOIUI )OKCH |-N-(2-PTOpITHI)-2-MeTUIICY Ib( aHUT-aLleTAMH
(D.1.15), 4-(2-6pom-4-prop-penun)-N-(2-x10p-6-pTop-dpeHnn)-2,5-1TumMeTHI-
nupason-3-amus (D.1.16);

- Apyrue UHruOUTOPBI KJIeTOUHOro AeseHus: nustodpenkapod (D.2.1), satabokcam
(D.2.2), nenuukypos (D.2.3), payonukonun (D.2.4), 3okcamun (D.2.5), merpadenon
(D.2.6), nupuodenon (D .2.7), penamakpun (D.2.8);

E) NHruOuTOpHI CHHTE3a AMUHOKHCJIOT U OEJIKOB

- uHruOuTopsl cuHTe3a MetuonnHa: nunpoaunmia (E.1.1), menanunupum (E.1.2),
nupumetanui (E.1.3);

- uHruOuTopsl cuHTe3a Oenka: Omactunuaun-S (E.2.1), kazyramunus (E.2.2),
kazyramMuiuH ruapoxgopun-runpar (E.2.3), munguomunus (E.2.4), ctpenTomMmunnx
(E.2.5), okcurerpanuknus (E.2.6);

F) NHruOuTOpHl CUTHAJIBHON TPAHCAYKIIUU
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- Uuruburopst MAP/ructuauakunasel: ¢propumun (F.1.1), unponuosn (F.1.2),
npouumunox (F.1.3), sunknozonun (F.1.4), paynuokconun (F.1.5);

- Maruburopsr G-0enka: xunokcuden (F.2.1);

G) WHrubuTopel CHHTE3a TUIUA0B U MeMOpaH

- Uuruburtopsl 6uocunTesa Gpochonununos: sgupendoc (G.1.1), unpodendoc
(G.1.2), nupazodoc (G.1.3), uzonporuonan (G.1.4);

- IEPOKCUIAHOE OKUCIeHNe nunuaoB: aukaopad (G.2.1), keunroseH (G.2.2),
texkHaseH (G.2.3), Tonknopoc-meruia (G.2.4), oudpenun (G.2.5), xnopuebd (G.2.6),
srpuauaszon (G.2.7) , tuazon uuaka (G.2.8);

- buocuHTe3 PoCcHONUNUIOB U OTIOKEHNE KJIETOUHON CTEHKH: TUMETOMOP(
(G.3.1), dnymopd (G.3.2), mangunponamun (G.3.3), nupumopd (G.3.4),
oentuasanukapd (G.3.5), unposanukap6d (G.3.6), sanudenanar (G.3.7);

- COEAMHEHUS, BIUAIOIHNE HA MPOHNIAEMOCTb KJIETOUHBIX MEMOpPaH U KUPHbBIE
KUCIOTHI: iponamokapd (G.4.1);

- HHTHOUTOPBI OKCUCTEPOII-CBsI3bIBatOIero 0enka: okcatuanunpoiu (G.5.1),
bayoxcanunponus (G.5.3), 4-[1-[2-[3-(audTopMmeTHn)-S-MeTHI-INpa30I- 1 -
wilanerun]-4-nunepuaui]-N-reTpanus- | -un-nupunua-2-kapbokxcamun (G.5.4), 4-[1-
[2-[3,5-Ouc(nudropmerun)nupaszon-1-unlanernn]-4-nunepunun|-N-rerpaius-1-un-
nupunun-2-kapookcamun (G.5.5), 4-[1-[2-[3-(nudpTopmeTnn)-5-
(tpudTopmernn)nupason-1-wilanernn]-4-nunepuani]-N-rerpanun-1-ua-nupuanna-2-
kapookcamun (G.5.6), 4-[1-[2-[S-uuknonponun-3-(nudropmernn)nupason-1-
wilauerwn]-4-nunepunui|-N-rerpanus- 1 -un-nupuaun-2-kapookcamun (G.5.7), 4-[1-
[2-[5-meTtun-3-(Tpudropmernn)nupason-1-milanermn]-4-nunepuaui]-N-terpanun-1-
wi-nupunu-2-kapookcamun (G.5.8), 4-[1-[2-[5-(nupTopmeTni)-3-
(Tpudropmerun)nupaszon-1-mnlanerun]-4-nunepunun]-N-rerpanun-1-ui-nupuaun-2-
kapbokcamug (G.5.9), 4-[1-[2-[3,5-6uc(rpudTopmeTun)nupaszon-1-uilamernn]-4-
nunepuani]-N-rerpanus- | -un-nupunua-2-kapbokcamun (G.5.10), (4-[1-[2-[5-
nuKjiIonponui-3-(tpudTopmernn)nupason-1-unlanerun]-4-nunepuaui]-N-TeTpanuH-
l-un-nupunun-2-kapodbokcamun (G.5.11);

H) NHruOuTOpH C MHOTOCANTOBBIM J1€HICTBHEM

- HEOpraHWYeCKHe aKTHBHBIE BemecTBa: bopnockas xxunkocts (H.1.1), mens
(H.1.2), anerat meau (H.1.3), rugpoxcun menu (H.1.4), xnopokucs menu (H.1.5),
cyabdar menu ocHosHolt (H.1.6). ), cepa (H.1.7);
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- THO- U quTHoKapbamatsl: ¢pepdam (H.2.1), mankozed (H.2.2), maned (H.2.3),
metam (H.2.4), metupam (H.2.5), nponnuued (H.2.6), Tupam (H.2.6). .2.7), 3uned
(H.2.8), 3upam (H.2.9);

- XxJopopranudeckue coenunenus: anunasud (H.3.1), xnopranonun (H.3.2),
kantadon (H.3.3), kanran (H.3.4), ponner (H.3.5), nuxnodpayanun (H.3.6),
nuxiopden (H.3.7). ), rekcaxnop6enson (H.3.8), nenraxnoppenon (H.3.9) u ero
conu, ¢pranun (H.3.10), tonundpnyanun (H.3.11);

- ryanuauHbl u apyrue: ryanunud (H.4.1), nonun (H.4.2), nonuaosoe
csobonnoe ocHoBauue (H.4.3), ryasatun (H.4.4), ryazarun-anerar (H.4.5),
umuaokTaauH (H.4.6), umunokragun-rpuanerat (H.4.7), uMHHOKTaANH-
tpuc(ansbesunar) (H.4.8), nutuanon (H.4.9), 2,6-numerun-1H,5H-[1,4]nutunno[2,3-
c:5,6-c'|munuppon-1,3,5,7(2H,6 H)-rerpaon (H.4.10);

I NHruObuTOpHl CHHTE3a KJIETOYHOH CTEHKH

- MHTHOUTOPBI CUHTe3a riokaHa: BanuaamuiuH (1.1.1), monuokcun B (1.1.2);

- UHrUOUTOpPHI CUHTE3a MenaHnHa: mupokBuioH (1.2.1), tpunuknazon (1.2.2),
kapnponamun (1.2.3), nunuknomer (1.2.4), penokcanun (1.2.5);

D HNHAyKTOPBI 3aIUTEI PACTEHUN

- aunbenszonap-S-metun (J.1.1), npobenazon (J.1.2), uzoruanun (J.1.3),
tuaguaui (J.1.4), nporexcaguon-kansiuii (J.1.5); pochonars:: pocerun (J.1.6),
docerun-amomunuii (J.1.7), pochopucras xkucnora u ee conu (J.1.8), pocdonar
kanbius (J.1.11), pochonar kanus (J.1.12), OukapObonar kanus win Hatpus (J.1.9), 4-
uukgonponuin-N-(2,4-numerokcud enui)ruaguason-S-kapookcamun (J.1.10);

K) HeussecTHbIl criocod nelicTBus

- 6ponomnoun (K.1.1), xuromernonat (K.1.2), undpaydpenamun (K.1.3),
uumokcanuia (K.1.4), nazomer (K.1.5), nebGakap6 (K.1.6), nuknonumer (K.1.7),
nukinomesnH (K.1.8), nupenszoksar (K.1.9), nudpenzoksar-meruincynbpdar (K.1.10),
nupenunamuH (K.1.11), pennrponan (K.1.12), pernupazamun (K.1.13), pnymerosep
(K.1.14), pnymeruncynsdopum (K.1.60), daycynspamun (K.1.15), dayrunanun
(K.1.16), rapnun (K.1.17), meracynbporap0d (K.1.18), aurpanupusn (K.1.19),
HutpoTan-uzonponmi (K.1.20), ronnpokap6 (K. 1.21), okcun-mens (K.1.22),
npokxsuHazun (K.1.23), cebokrunamun (K.1.61), rebydpnoksun (K.1.24), reknodranam
(K.1.25), rpuazokcun (K.1.26), N’-(4-(4-xn0p-3-rpudropmerun-peHokcu)-2,5-
auMeTui-¢penun)-N->tun-N-merun popmamunus (K.1.27),

N’-(4-(4-pTop-3-Trpudropmerun-peHokcu)-2,5-numernn-pennn)-N-3Tun-N-MeTun
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dopmamuaun (K.1.28), N’-[4-[[3-[(4-xnopdenun)mernn]-1,2,4-tuaguazon->S-
wilokcu]-2,5-numerun-penun]-N-atun-N-merun-popmamuaus (K.1.29), N’-(5-6pom-
6-MHAAH-2-UIOKCH-2-MeTHI-3-tupuani)-N-stun-N-metun-popmamunus (K.1.30), N'-
[5-6pom-6-[1-(3,5-nudpTopdenun)sTokcu]-2-MmeTua-3 -nupunmi|-N-3tun-N-meTun-
dopmamunun (K.1.31), N’-[5-6pom-6-(4-U30npONHILUKIOT€KCOKCH )-2-METHII-3 -
nupuaui|-N->tun-N-metun-popmamunun (K.1.32), N’-[5-6pom-2-meTun-6-(1-
benmndTokCH)-3-nupunmi]-N-stun-N-mermn-popmamuaun (K.1.33), N’-(2-metun-5-
TpudTOopMeTHI-4-(3-TPUMETHICUIAHUII-TTPOTIOKCH )-heHUI )-N-3Tui-N-MeTUI
dopmamunun (K.1.34), N’-(5-pupropmeTnn-2-metuin-4-(3-TpUMETHICHIAHUII-
nponokcH)-perun)-N-3tun-N-metun popmamunus (K.1.35), 2-(4-xnop-penun)-N-[4-
(3,4-numeTokcH-(peHII )-U30KCca30-5-ui|-2-npon-2-uHunokcu-anetamun (K.1.36), 3-
[5-(4-xnop-dperun)-2,3-TUMEeTUII-U30KCA30TUIUH-3 - 1T |-MTUPUAUH (THPU30KCA30JI)
(K.1.37), 3-[5-(4-metundennn)-2,3-1UMETHUI-U30KCA3OIUANH-3 - U1 | -TUPUAUH
(K.1.38), 5-xn0op-1-(4,6-1UMETOKCU-TTUPUMUTIH-2-1JT)-2-MeTHI- | H-0eH30uMHIAa301
(K.1.39), sTtun (£)-3-amuHo-2-11nano-3-perun-npon-2-enoat (K.1.40),
nukapoyrpaszokc (K.1.41), mearun N-[6-[[(£)-[(]1-meTunTeTpazon-5-un)-penun-
MeTHJIeH |aMiHO JokcuMeTn | -2-nupunmi|kapoamar (K.1.42), 6yr-3-unnn N-[6-[[(Z)-
[(1-meTunTeTpazon-5-un)-peHnn-meTuieH |aMuHo JokcuMeT |-2-nupuami |kapoamar
(K.1.43), undpnydenoxsun (K.1.44), xeunodpymenun (K.1.47), 6eH30THA30IUHOH
(K.1.48), 6pomranonun (K.1.49), 2-(6-6ensun-2-nupuaun)xuHazonus (K.1.50), 2-[6-
(3-pTop-4-metokcu-penmn)-5-mermn-2-nupunun|xunazonus (K.1.51),
nuxnobentuaszokc (K.1.52), N’-(2,5-numerun-4-penokcu-¢pennn)-N-3Tun-N-meTu-
dopmamuaun (K.1.53), amunonupuden (K.1.54), dnyonumomun (K.1.55), N'-[5-
Opom-2-meTun-6-(1-MeTun-2-nponoKCU-3TOKCH)-3-upumi |-N-3Tun-N-meTui-
dopmamuaun (K.1.56), N'-[4-(4,5-nuxnopTruazon-2-un)okcu-2,5-numerun-pennn|-N-
stun-N-metun-popmamunus (K.1.57), pnydenokcannazam (K.1.58), N-metun-4-[5-
(Tpudropmernin)-1,2,4-okcanuaszon-3-mi|oensonkapdboruoamun (K.1.59), N-meTokcu-
N-[[4-[5-(TpudTopmernn)-1,2,4-okcaguazon-3-uin|enun | meTnn|
nukionponankapookcamun (W02018/177894, WO 2020/212513).

B OuHapHBIX CMeCsSIX MacCOBOE COOTHOIIEHHE KOMITOHEHTa 1) U KOMIIOHEHTa 2)
KaK MPAaBHUJIO 3aBUCHUT OT CBOMCTB HCIIOJIB3YEMbIX KOMIIOHEHTOB, OOBIYHO OHO
Haxonutcs B auanaszone ot 1:10,000 no 10,000:1, 3auactyro ot 1:100 no 100:1, kaxk
npasmio ot 1:50 go 50:1, npennmoururenbro ot 1:20 no 20:1, 6onee

npeanoyTutensHo oT 1:10 o 10:1, naxke Gonee npeanouyTuTenbHO OT 1:4 1o 4:1 u B
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4aCTHOCTH OT 1:2 10 2:1. B COOTBETCTBUH C NONMOJHUTEIbHBIMUA BapUAHTAMU
OCYILECTBJIEHUS N300pETEHUsI, MAaCCOBOE COOTHOLIEHHE KOMIIOHEHTA 1) U KOMIIOHEHTa
2) obpiuHO HaxoauTcs B quanasoHe ot 1000:1 no 1:1, 3auactyro ot 100: 1 go 1:1, kak
npasuisio ot 50:1 no 1:1, npeanmouturensHo ot 20:1 1o 1:1, Oonee npeAnOYTHTENBHO
or 10:1 mo 1:1, naxe Gonee nmpeanoututebHo oT 4:1 1o 1:1 u B yactHOCTH OT 2:1 1O
1:1. B cOOTBETCTBUH C AOMOJHUTENBHBIMI BAPUAHTAMHU OCYIIECTBIECHHS N300pETEeHHUS,
MacCOBO€ COOTHOIIEHHUE KOMIIOHEHTA 1) 1 KOMIOHEHTA 2) OOBIYHO HAXOIUTCS B
nuana3zoHe ot 20,000:1 no 1:10, 3auactyro ot 10,000:1 go 1:1, xak mpaBuio OT
5,000:1 go 5:1, mpeanmoururenbHo oT 5,000:1 no 10:1, Gosee mpeANOUYTHTENHHO OT
2,000:1 no 30:1, naxe 6onee npeanoututTesbHo OT 2,000:1 mo 100:1 u B 4aCTHOCTU OT
1,000:1 no 100:1. B cOOTBETCTBUM C AOMOJIHUTEIbHBIMU BAPUAHTAMHU OCYIIECTBIEHUS
N300peTeHUs, MACCOBOE COOTHOIIEHHE KOMIIOHEHTA 1) U KOMIIOHEHTa 2) O0BIYHO
HaxoauTcs B auamnaszone oT 1:1 go 1:1000, 3auactyro ot 1:1 go 1:100, kak nmpaBuiio ot
1:1 no 1:50, mpenmoutrurensuo ot 1:1 go 1:20, 6onee npennoururensHo ot 1:1 10
1:10, naxe Oonee npeanoutuTesbHo OT 1:1 1o 1:4 u B vactaoctu ot 1:1 no 1:2. B
COOTBETCTBHUH C JOTOJHUTEIbHBIMU BAPUAHTAMH OCYIECTBJIEHUS NU300peTeHHUs,
MaccOBO€ COOTHOIIEHHE KOMIIOHEHTa 1) 1 KOMIIOHEHTA 2) OObIYHO HAXOAUTCS B
nuanaszone ot 10:1 no 1:20,000, 3auactyro ot 1:1 go 1:10,000, kax npasuno ot 1:5 go
1:5,000, mpeamoururenbuo ot 1:10 mo 1:5,000, Gonee npennmoururensHo oT 1:30 no
1:2,000, naxe 6onee mpeanouytutesnbHo oT 1:100 no 1:2,000 u B yactHOCTH OT 1:100
mo 1:1,000.

B TpoliHbIX cMecsX, T.€. KOMIIO3ULHUAX, COAepKANX KOMIIOHEHT 1) u
KOMMOHEHT 2) u coenqureHue I (koMnoHeHT 3), MacCOBOE COOTHOLIEHHE KOMIIOHEHTA
1) 1 kKOMIIOHEHTa 2) 3aBHUCUT OT CBOWCTB UCIMOJb3YEMBbIX aKTHBHBIX BEIIECTB, OOBIYHO
OHO Haxoautcs B aAuanazoHe oT 1:100 no 100:1, kak mpasuio ot 1:50 go 50:1,
npeanoytutenbHO oT 1:20 no 20:1, 6onee npeanoyrurensHo oT 1:10 1o 10:1 u B
4acTHOCTH OT 1:4 10 4:1, 1 MaccoBO€ COOTHOIIEHUE KOMIIOHEHTa 1) 1 KOMIIOHEHTa 3)
00buHO HaxoauTcs B quana3zone ot 1:100 go 100:1, kak npasuio ot 1:50 go 50:1,
npeanoytutensHO oT 1:20 mo 20:1, 6onee nmpeanoyrurensHo oT 1:10 1o 10:1 u B
4acTHOCTH OT 1:4 no 4:1. JIroOble npyrue akTUBHBIE KOMIIOHEHTHI NPHU JKEJTaHUH
nobaBnsAT B cooTHomeHUu oT 20:1 1o 1:20 x koMnoHeHTy 1). DTH COOTHOIIEHUS
TaK)K€ MOAXOIAT IJIsl CMeCeH, MPUMEHsAEMbIX IPU 00paboTKe CeMsIH.

[IpennoutreHne OTHAAETCS CMECSM, BKJIIOUAO UM B KAUY€CTBE KOMIIOHEHTA 2) 1O

MEHbIIeH Mepe OHO aKTHBHOE BEILIECTBO, BbIOpaHHOE M3 MHruOuTopos komruiekca 11
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B calite Qo B rpymnme A), 6oyiee IpeanoOUYTUTETbHO BHIOPAHHOE U3 COSTUHEHUI
(A.1.1),(A.1.4), (A.1.8),(A.1.9), (A.1.10), (A.1.12), (A.1.13), (A.1.14), (A.1.17),
(A.1.21), (A.1.25), (A.1.34) u (A.1.35); ocobenHno BeiOpanHoe u3 (A.1.1), (A.1.4),
(A.1.8),(A.1.9), (A.1.13), (A.1.14), (A.1.17), (A.1.25), (A.1.34) u (A.1.35).

IIpennoureHue Takxe OTAAETCS CMECSIM, BKJIIOYAIOIIUM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbLIEH Mepe OJJHO aKTHBHOE BEIIECTBO, BHIOPAHHOE U3 HHTHUOUTOPOB
komruiekca III B caiite Qi B rpynne A), 6osiee mpeanoYTHTEIbHO BbIOpAaHHOE U3
coenuHenuii (A.2.1), (A.2.3), (A.2.4) u (A.2.6);, ocobeHnno BriOpanHoe u3 (A.2.3),
(A2.4)u(A206)

[IpennouteHue Takke OTAAETCS CMECSM, BKJIIOYAKOIINM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTHBHOE BEIIECTBO, BRIOPAHHOE U3 HHTHOUTOPOB
komrmuiekca II B rpynme A), OoJiee mpeAnOYTHTENIFHO BEIOPAHHOE M3 COSNMHEHUN
(A3.2),(A33),(A34),(A3.7),(A39),(A3.11),(A3.12),(A3.15), (A.3.16),
(A3.17), (A.3.18), (A.3.19), (A.3.20), (A.3.21), (A.3.22), (A.3.23), (A.3.24),
(A.3.28), (A.3.31), (A.3.32), (A.3.33), (A.3.34), (A.3.35), (A.3.36), (A.3.37), (A.3.38)
u (A.3.39); ocobenno BeiOpanHoe u3 (A.3.2), (A.3.3), (A.3.4), (A.3.7), (A.3.9),
(A3.12), (A.3.15), (A3.17), (A.3.19), (A.3.22), (A.3.23), (A.3.24), (A.3.31),
(A.3.32), (A.3.33), (A.3.34), (A.3.35), (A.3.36), (A.3.37), (A.3.38) u (A.3.39).

IIpennoureHue Takke OTAAETCSA CMECSIM, BKJIIOYAIOIINM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbILIeH Mepe OJHO aKTUBHOE BELIECTBO, BBIOPAHHOE M3 IPYTHUX HHTHOUTOPOB
AbIXaHus B rpynme A), Oojee npeanoYTUTENbHO BIOpaHHOe U3 coenuHenui (A.4.5) u
(A.4.11); ByactHocTu (A.4.11).

[IpenmouteHue TakKe OTAAETCS CMECSM, BKJIIOYAIOIINM B KA4eCTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTHBHOE BEIECTBO, BbIOpaHHOE 13 HHruoutopos C14-
AeMeTHIasbl B rpynie B), OoJiee mpeanoYTUTENbHO BEIOPAHHOE U3 COSNMHEHU M
(B.1.4), (B.1.5), (B.1.8), (B.1.10), (B.1.11), (B.1.12), (B.1.13), (B.1.17), (B.1.18),
(B.1.21), (B.1.22), (B.1.23), (B.1.25), (B.1.26), (B.1.29), (B.1.33), (B.1.34), (B.1.37),
(B.1.38), (B.1.43), (B.1.46), (B.1.53), (B.1.54) u (B.1.55); ocobeHnHo BbiOpaHHBIE U3
(B.1.5), (B.1.8), (B.1.10), (B.1.17), (B.1.22), (B.1.23), (B.1.25), (B.1.33), (B.1.34),
(B.1.37), (B.1.38), (B.1.43) u (B.1.46).

[IpenmoureHue Tak)Ke OTAAETCS CMECSIM, BKJIIOYAIOIINM B KA4ECTBE KOMIIOHEHTA
2) Mo MeHbIIel Mepe OTHO aKTHBHOE BEIIeCTBO, BRIOPAHHOE U3 TPyl UHTHOUTOPOB
nenbta-14-penykrassl. B), Oosiee mpeAnoOUTUTENIFHO BEIOPAHHOE U3 COCTUHEHUM

(B.2.4), (B.2.5), (B.2.6) u (B.2.8); B wactrHocTH (B.2.4).
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[IpenmoureHue Tak)ke OTAAETCS CMECSIM, BKJIIOYAIOIINM B KAa4eCTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTUBHOE BEIECTBO, BbIOpaHHOE N3 (EHUIAMUIIOB U
alUJIAMUHOKHUCIOTHBIX QyHrunuaos B rpynme C), 6osnee npeanoyTUTEIbHO
BbiOpanHoe u3 coequnenuii (C.1.1), (C.1.2), (C.1.4) u (C.1.5); ocobeHnHo BriOpaHHOE
3 (C.1.1) u (C.1.4).

[IpeanoureHne TakKe OTAAETCS CMECSM, BKIFOYAKOIUM B KA4eCTBE KOMIIOHEHTA
2) mo MeHbILIEH Mepe OJJHO aKTHBHOE BEIECTBO, BBHIOPAHHOE U3 APYTUX UHTHOUTOPOB
CHUHTE3a HYKJICMHOBBIX KUCJOT B rpynne C), Oojee mpeanoYTUTENbHO BRIOpaHHOE U3
coenqunenuii (C.2.6), (C.2.7) u (C.2.8).

[IpenmoutreHue TakKe OTAAETCS CMECSIM, BKJIIOYAOIINM B KA4YeCTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJTHO aKTHBHOE BEIECTBO, BEIOpaHHOE U3 rpynnel D), Oonee
NpeanoYTUTENbHO BeIOpanHoe u3 coenunennii (D.1.1), (D.1.2), (D.1.5), (D.2.4)n
(D.2.6); ocobenno BriOpanHoe u3 (D.1.2), (D.1.5) u (D.2.6).

[IpennmouteHue Tak)ke OTAAETCS CMECSM, BKJIIOYAIIIUM B Ka4eCTBE KOMITIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTHBHOE BEIECTBO, BbIOpaHHOE U3 rpynnel E), 6onee
npeanoyYTuTenbHo BeiOpanHoe u3 coennHennii (E.1.1), (E.1.3), (E2.2)u (E.2.3); B
gactrHoctH (E.1.3).

IIpennmoutreHue Takke OTAAETCS CMECSIM, BKJIIOYAIOINM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTUBHOE BEIeCTBO, BbIOpaHHOe u3 rpynnel F), Oonee
npeAanoYTUTeNbHO BeiOpanHoe u3 coenunennii (F.1.2), (F.1.4) u (F.1.5).

IIpennoureHue Takxe OTAAETCSA CMECAM, BKJIIOYAKOIUM B Ka4ueCTBE KOMIIOHEHTA
2) Mo MeHbIIel Mepe OJTHO aKTUBHOE BEIIECTBO, BIOpaHHOe u3 rpymnmnsl GG), Oonee
NpEeano4YTUTEIbHO BbiOpaHHOe u3 coenunenuii (G.3.1), (G.3.3), (G.3.6), (G.5.1),
(G.5.3),(G.5.4),(G.5.5),G.56),G.5.7),(G.5.8),(G.59),(G.5.10)u (G.5.11);
ocobenHo BeiOpannoe u3 (G.3.1), (G.5.1) u (G.5.3).

[IpenmouteHue Takke OTAAETCS CMECSM, BKJIIOYAKOIINM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJTHO aKTHBHOE BEIECTBO, BbIOpaHHOE U3 rpynnel H), Gonee
NpeanoYTUTENbHO BeIOpanHoe u3 coennnennit (H.2.2), (H.2.3), (H.2.5), (H.2.7),
(H.2.8), (H.3.2), (H.3.4), (H.3.5), (H4.9) u (H.4.10); ocobenHo BpiOpaHHOE U3
(H2.2),(H25),(H3.2),(H49) u(H.4.10).

[IpenmoureHue Tak)Ke OTAAETCS CMECSIM, BKJIIOYAIOIINM B KA4ECTBE KOMIIOHEHTA
2) mo MeHbIIEH Mepe OJJHO aKTHBHOE BEIECTBO, BbIOpaHHOE U3 rpynmel 1), Oonee

MPEeNnoYTUTEIbHO BeIOpaHHOe u3 coequnennit (1.2.2) u (1.2.5).
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[IpenmouTeHne TakKe OTAAETCS CMECSIM, BKJIFOYAKOLIUM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbIIel Mepe OTHO AaKTUBHOE BEIIECTBO, BBIOpaHHOE U3 rpymnmel J), Oomee
MPEennoYTUTEIbHO BeIOpaHHOe U3 coequnennii (J.1.2), (J.1.5), (J.1.8), (J.1.11) u
(J.1.12); B wactHocTu (J.1.5).

[IpennmouTeHne TakKe OTAAETCS CMECSM, BKJIIOYAIOUIUM B Ka4eCTBE KOMIIOHEHTA
2) mo MeHbLIEH Mepe OJHO aKTHBHOE BEIEeCTBO, BbIOpaHHOE U3 rpynnsl K), 6osee
Npeano4YTUTEIbHO BhiOpaHHOe u3 coenunenuii (K.1.41), (K.1.42), (K.1.44), (K.1.47),
(K.1.57), (K.1.58) u (K.1.59); ocobenno BuiOpannoe u3 (K.1.41), (K.1.44), (K.1.47),
(K.1.57), (K.1.58) u (K.1.59).

Kommnosumuu, cogepikamniue CMeCH aKTUBHBIX HHTPEIMEHTOB, MOTYT OBbITh
MPUTOTOBJIEHBI OOBIYHBIMH CIIOCOOAMU, HATPUMeED, crIocoOaMu, YKa3aHHBIMU JJIs
KOMIIO3ULIMN coenuHeHun L.

IIpumepsl:

IIpouecc cuHTeE3a

IIpumep 1: Metun (2F)-2-[2-[[(£)-3-(2-

dbropdeHuN)>TUINIEHAMUHO |OKCUMETHUII | -3 -MeTUJI-( €HUJT |-2-MEeTOKCUMMHUHO-ALIeTaT

F CH;3 HaC

@/kN,o
H;C” o, O‘C Hj

o

Cragus 1: 1-(2-@TopdheHnIT)3TAHOHOKCUM

1-(2-propdpenun)steron (10 r, 1.0 5kB.) BHOCHIHN B MeTaHo (300 M) u
nobapJsiu rugpoxjopun ruapokcunamuna (7.54 r, 1.8 sxs.). ITo kamisim go6aBsiiu
nupunus (33.45 r, 2 5xB.) npu 25 °C. Peakuuonnyto cMmech nepememmBanu npu 50 °C
B TeueHue 2 4. Peakuuto konTpoauposanu ¢ nomoupio )KX-MC u TCX. Metanon
ynapuBaiu B Bakyyme. Cripyro Maccy paszbaiysuii Bonoi (200 Mir) 1 3KCTparupoBau
stunaneratoM (3 x 100 mia). OObenMHEHHBIH OPTAHUYECKHI CIIOH CHOBA MPOMBIBAIN
BOJOH M COJISTHBIM pacTBOpoM. OpraHUYecKHil CJION CYIUIn Haa CyAb(paToM HATPUS U
KOHIIEHTPUPOBAJH B BakyyMe. Cripoe COeqMHEHNE OUYNINAIN C TOMOIIBI0 KOJOHOYHOM
dmsm-xpomatorpaduu. Hucroe coequHeHune 3 onpoBaiu ¢ nomombio 0% - 20%
stunanerara (EtOAc) B rentane. Ynapupanue pacTBOPHUTENS AaBaio 8 T YKA3aHHOTO B
3aroJI0BKE COCIMHEHHs B BUAE 0EIOro TBepaoro semectsa (Boixon 72%). 'H AMP 300

MTu, IMCO-d6: § 11.4 (s ,1 H), 7.46-7.41 (m, 2 H), 7.27-7.23 (m, 2H), 2.14 (s, 3H).
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Cranus 2: Otun (2E)-2-[2-[[(£)-1-(2-dTopdennn)sTunnaeHaMuHO |OKCUMETH | -
3-metun-dennn]-2-merokcunmuno-amnerar (Ilpum. 2)

1-(2-pTopdpenun)stanon okcum (0.3 r, 3 3KB.) BHOCUJIU B JUMETUIPOpMaMUI
(AIM®A, 5 min) u nobdasnsnu CsyCOs3 (3.27 1, 2.0 5kB.). PeakiiluoHHYIO CMeCh
nepeMelnnBanu B reueHue 30 MuHyT npu komHatHoil temneparype (KT; npu
npubauszurenbuo 25 °C) u 3arem nobasnsinu metun (2£)-2-[2-(6pommern)-3-MeTHI-
benun]-2-merokcuumuno-anerar (0.6 r, 3.02 3kB.). PeakIMOHHYIO CMeCh
nepemewmnBanu npu KT B Teuenue 32 4 u koHTponupoBanu ¢ nomompio TCX u XKX-
MC. PeakIIlMOHHYIO CMECh TacUIU BOAOH (45 MJI) U MPOIYKT S3KCTPArUpOBAJHU B
srunanerare (3 x 35 miu). OObeTUHEHHBIN OPraHUYECKHUH CIIOH MPOMBIBATIHU COJISTHBIM
pactBopom (50 mi), cymunu Hag cyiab(aToM HATPUS U KOHLUEHTPUPOBAJIH B BAKyyMe.
ChIpoe BemeCcTBO OYHINAIN C MOMOIIBIO Gidui-xpoMarorpadun. UucToe coennHEHHE
3JII0OUPOBAU ¢ ucnonb3zoBanuem 35-20% EtOAc B rentane. YnapuBaHue
pacTBOPHUTENS 1aBaJIO YKAa3aHHOE B 3aroJIOBKE COCJMHEHNE B BUE TBEPIOrO BEIIECTBA
rpasHo-Genoro usera (0.328 r, Berxox 45%). 'H AMP (300 MI'u, IMCO-d6): § 7.56 —
7.36 (m, 2H), 7.33 — 7.32 (m, 4H), 7.03 (dd, J = 6.2, 2.8 I';, 3H), 5.00 (s, 2H), 3.93
(s, 3H), 3.64 (s, 3H), 2.42 (s, 3H), 2.08 (d, J =2.5 T'u, 3H).

IIpumep 2: (2E)-2-[2-[[(£)-1-(2-pTOopdenun)>TununeHaMIHO JOKCUMETHI | -3 -

MeTHI-(peHII |-2-MEeTOKCUMMHHO-N-MeTUJT-alleTaMH ]

F CH,3
n© H
Hyc O Nech,

o

Metun (2E)-2-[2-[[(E£)-1-(2-pTopdheHnn)3TunnaeHaMIUHO |OKCUMETHJI |-3-MeTHJI-
¢dennn]-2-merokcunmuno-anerar (npum. 1; 8 r,1 3xB.) BHocunu B TI'® (80 mn) u
nobasnsin MeTHIaMUHOBBIHN (40% BoaHBIN) pacTBOp (16 My, 2 00.). PeakunonHymo
cMmech nepememnBanu npu 25 °C B TeueHue S5 4 U KOHTpoauposanu ¢ nomoupo TCX
1 XX-MC. PeakunoHHy0 cMeCh raciin Bojaoi (200 Mi1) 1 MPOAYKT 3KCTPArupOBaIH
B sTrinanerare (3 x 150 mu). OO6bequHEeHHBIH OPraHMYeCKUi CIIOH MPOMBIBAIN
coJsiHBIM pacTBopoM (150 mur), cymmnn Hax cynbpaToM HATPHUS U KOHLIEHTPUPOBAIH B
BakyyMme. CbIpoe BeIeCcTBO OUHINAIHU C MOMOIIBI0 Qisur-xpomarorpadgun. Yucroe
coeUHeHue 3MroupoBanu ¢ ucnonb3oBanueM 30-40% EtOAc B rentane. Ynapusanue
pacTBOpPHUTENA 1aBaJIO YKA3aHHOE B 3ar0JIOBKE COEAMHEHNE B BUE TBEPAOTO BEIIECTBA

6enoro usera (7 r, Boixox 87.7%). 'H AMP (500 MI'y, IMCO-d6): & 8.20 (q, J = 4.7
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I'm, 1H), 7.44 (ddt,J =7.8,5.6, 2.0 ', 2H), 7.37 — 7.14 (m, 4H), 6.95 (dd, J = 7.1,
2.0Tm, 1H), 5.01 (s, 2H), 3.86 (s, 3H), 2.65 (d, J = 4.8 ', 3H), 2.42 (s, 3H), 2.09 (d,
J=26Tu,3H).

ITpumep 3: Metun (2F£)-2-[2-[[(£)-1-(3,5-
AUXJIOP(EHIIT )3 TUIUIEHAMUHO |OKCUMETH | -3 -MeTUI-() eHUIT | -2-MEeTOKCUMMHUHO-

agerar

ch, HiC

cl e}
Hac O Och,
o

Cl

Cranus 1: 1-(3,5-nuxnopdeHnIT)3TaHOHOKCUM

3-(3,5-Auxnopdenun)stanod (3.0 r, 3 3kB.) BHOCHIHN B MeTaHOJ (30 M) U
nobasnsin NH>OH (0.735 1, 2 3kB.), a 3aTem nupunus (3.04 r, 2.5 3kB.).
Peakunonnyo cmech Harpesanu a0 70 °C u nepemewnBanu B TeueHue 3 4. Peakiumo
koHTposuposanu ¢ nomoupio KX-MC u TCX. PactBopuTens ynapuBajiu U OCTaTOK
paszbasmsuiu Bonoit (50 mun). [Iponykt skcTparupoBanu B dtminanerare (3 x 30 mu).
OObenMHEHHBI OPTraHUYECKHUI CJION MPOMBIBAIH COJISTHBIM pacTBOpPOM (50 mur),
CYIIMJIM HaJ CyJNb(aTOM HATPHUsS U KOHLEHTPUPOBAJIH B BakyyMe. CbIpoe BelIeCTBO
OUYMINAJIH C MOMOLIbI0 (udmi-xpomaTorpadpuu. Uncrtoe coeguHeHNE SII0UPOBAIH C
ucnonb3oBanueM 15-20% EtOAc B rentane. YnapupaHue pacTBOPUTEIS 1aBaJO
coenunenue 1-(3,5-nuxnop¢peHun)3TAHOHOKCUM B BHA€ TBEPAOTO BeleCcTBa O€I0ro
usera (1 r, Beixon 92.6%).

Cranus 2: Metun (2E)-2-[2-[[(£)-1-(3,5-
AUXJI0p(EHIIT )3 THIUIEHAMUHO |OKCUMETH I | -3 -MeTHII-( eHIIT |-2-MEeTOKCHUMHUHO-
anerar

3-(3,5-Auxnopdenun)stanonokcuM (0.4 r, 1 3xB.) BHOCUIHU B aueToHUTpUJ (10
mi) u gobasisinu Cs;CO; (1.8 1, 2.5 5kB.). PeakiImoOHHYI0 CMeCh MepeMeInBaIu B
teuenue 30 mun npu KT u 3arem nobasisinu metun (2£)-2-[2-(6pommeTn)-3-MeTU-
dbenun|-2-merokcuumuno-anerat (0.65 r, 1.05 3kB.). PeakunoHHyo0 cMech
nepemewmnBanu npu KT B Tedenue 3 4 u koHTpoauposanu ¢ nomowmbro TCX u XX-
MC. Peak1inoHHYI0O cMech racuiu Bogoi (50 Mi) U mMpOnYKT 3KCTParupoBaJH B
srunanerare (3 x 30 mu). OObeAUHEHHBIN OPraHUYECKHUH CIOH MPOMBIBAIN COJISTHBIM
pactBopoMm (50 mi), cymunu Hag cyab(paToM HATPUA U KOHLEHTPUPOBAJIU B BAKyyMe.

ChIpoe BeIecTBO OYHINAIN C MOMOIIBIO pidu-xpoMarorpadun. Huctoe coennHeHNE
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3JIIOUPOBAU ¢ ucnonabzoBanuem 20-25% EtOAc B rentane. YnapusaHue
pacTBOpPUTENSI AAaBAJIO YKa3aHHOE B 3ar0JIOBKE COEJMHEHUE B BUJI€ TBEPAOrO BELIECTBA
rpsi3HO-Gesoro usera (0.6 r, Beixox 68%). 'H AMP (500 MI'u, IMCO-d6): & 7.66 (t, J
=19Tu, 1H), 7.61 (d, J =1.9 T'u, 2H), 7.36 — 7.23 (m, 2H), 7.05 — 6.98 (m, 1H), 5.04
(s, 2H), 3.91 (s, 3H), 3.70 (s, 3H), 2.43 (s, 3H), 2.30 (s, 3H).

IMpumep 4: (2E)-2-[2-[[(E£)-1-(3,5-nuxnopdHeHun)> THIHAeHAMHUHO |OKCUMETHJI | -3 -
MeTHI-(peHM |-2-METOKCUMMHHO-N-MeTUJT-alleTAMH

, HaC

cl e

H
Hac O Nech,
o}

Cl

Metun (2E)-2-[2-[[(£)-3-(3,5-auxaopd eHrT )3 TUINAEHAMUHO | OKCUMETH I | -3 -
MeTui-QeHmn|-2-meTokcunMuHo-anerar (nmpum. 3; 0.6 r, 1 3xB.) BHOCcHIHN B TT® (6
M) u 1obaBisinu MeTuiaMmuHoBbii (40% BoaH.) pactBop (1.2 M, 2 006.).
Peaxnuonnyrw cmecs nepememusanu npu KT B TeueHne 3 4 1 KOHTPOJIUPOBAIH C
nomombpio TCX u )KX-MC. PeakiluOHHYIO CMeCh Tacuiu BOAOH (25 M) U MPOAYKT
skcTparuposanu B atunaunerare (3 x 20 mur). OObeIUHEHHBINH OPraHUYECKUN CIION
IPOMBIBAJIA COJITHBIM PAacTBOPOM (25 Mu1), CyImiIn Hax cynbdaToM HATPUs U
KOHLIEHTPUPOBAJIH B BakyyMe. CbIpoe BEIIECTBO OUHINAIN C MOMOIIbIO (ura1-
xpomarorpaduu. Yuctoe coennmHeHNE SIIOUPOBaIN ¢ ucnoiabzoBanuem 40-45% EtOAc
B renTaHe. YnapuBaHUe pacTBOPUTENA 1aBaJlo YKa3aHHOE B 3ar0JOBKE COEANMHEHUE B
BHJIEe TBEPAOTO BemecTsa Genoro mnsera (mpumep 2, 0.53 r, Boixox 85%). 'H SAMP (500
MTI'u, IMCO-d6): 6 8.24 (d,J =4.8T'u, 1H), 7.69 — 7.58 (m, 3H), 7.37 — 7.15 (m,
2H), 6.95 (dd, J=7.1, 1.9 T'u, 1H), 5.05 (s, 2H), 3.86 (s, 3H), 2.68 (d, J = 4.7 I'y,
3H), 2.42 (s, 3H), 2.11 (s, 3H).

IMpumep 5: Metun (2E)-2-meTokcuumuno-2-[3-metmin-2-[[(E)-1-(p-

TOJIWJI )3 THIUACHAMUHO | OkcuMeTu |perun]amerar

ch, HiC

/@ O
H3C H3C’o~ O\C Hj

o

Cramus 1: 1-(I-TOIUIT)3TAaHOHOKCUM
K pactBopy 1-(n-tonun)stanona (1.0 r, 4.45 mmounb, 3 3kB.) B MeTaHose (10 mi)

nobasnsanu ruapoxygopun rugpokcunamuHa (0.77 r, 11.17 mmouns, 1.5 3kB.) €
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nocienyomum nodasnenuem anerara Hatpus (1.82 r, 15 mmouns, 2 3kB.) npu KT B
aTMocdepe azora. PeakImoOHHYI0 CMeCh HarpeBalu ¢ OOPaTHBIM XOJIOJUIbHUKOM B
TedeHue 2 4. PeakiMOHHYI0 cMech KOHTpoauposanu ¢ nomoupso TCX. Peaknnonnyro
CMeCh KOHLEHTPUPOBAJIU HAa POTALIMOHHOM Hcrnapurene. K 3ToMy celpoMy ocTaTky
nobasysiu Boay (20 mi) u nepemernuBanu B Tedenue 0.5 4. TBepaoe BelecTBo
(GUIBTPOBANIM U CYILIMJIU O MOJYYEHUs] YUCTOTO YKA3aHHOTO B 3ar0JIOBKE COEUHEHUS
(1.1 r, Bexox 98 %) B Buze Genoro TBepaoro emectsa. MC: [M + H] © 150.

Cranus 2: Metun (2E)-2-metokcunmuno-2-[3-metui-1-[[(E)-3-(p-
TOJIMJI )3 TUIHAEHAMUHO |OKCUMETH I | peHu |areTart

K nepememuBaemomy pactBopy 1-(m-tonmn)stanonokcuma (0.15 r, 1.0 mmonsb, 1
5kB.) B anieroHutpuie (2 mu) nobasmsiau Cs,CO3 (0.66 r, 2.0 MMOITB, 2 3KB.).
Peaknuonnyro cmech nepememnBanu npu 25 °C B reuenne 30 muH. 3aTemM 100aBIsIH
metun (2F)-2-[2-(6pommeTun)-3-metun-dennn|-2-meTokcunmuHo-anerart (0.33 r, 1.1
mMMoIb, 1.1 3kxB.). Cmech nepememuanu npu 25 °C B TeyeHne 6 4. PeakinoHHYIO
cMmech koHTposuposanu ¢ nomoupio TCX u XKX-MC. K 3T0i1 peakunoOHHON cMecu
nobGasysuiu Bony (30 mu) u skctparuposaiu EtOAc (3 x 30 mur). O6benuHeHHBIH
oprannveckuii cioit mpomeiBanu H,O (2 x 25 mi), ¢ mocneayoomeld mpoOMbIBKOI
coJisiHbIM pacTBopoM (2 x 20 mu). Opranunyeckuii ciaoit cymuinu Hag Na, SOy u
KOHIIEHTPUPOBAJH C IMOJYUYEHHEM ChIPOr0 COEITMHEHUs, KOTOPOE IOMOJHUTEIBHO
OYMINAJIH C MOMOILIbI KOJOHOUHOH (ydm-xpomaTorpadun ¢ ucrnonbzoBanueM 0-20%
EtOAc B renTaHe B Ka4eCcTBE BJIIOEHTA, C MOJYUEHUEM YHCTOTO YKa3aHHOTO B
3arojiIoBKe coenuHeHus B Buae Oenoro TBepaoro Bemectsa (0.37 r, Beixon 96%). 'H
SAMP (500 MT'u, xnopodopm-d): 6 7.42 (d, J=8.2T'n, 2H), 7.26 — 7.19 (m, 3H), 7.07
(d, J=8.0Tmu, 2H), 6.94 (dd, J=7.2, 1.8 T'u, 2H), 5.03 (s, 2H), 3.94 (s, 3H), 3.70 (s,
3H), 2.41 (s, 3H), 2.27 (s, 3H), 2.06 (s, 3H). MS: [M + H] * 369.

[Mpumep 6: (2F)-2-MeTokcuumuHo-N-mMeTun-2-[3-metun-2-[[(E)-1-(p-

TOJIWIT )3 THJIHAEHAMUHO |OKCUMETH |(DeHUIT |alieTaMu

ch, HeC

o
HsC HacO NecH,

(o)

I

K nepememuBaemMomy pactBopy MeTun (2/£)-2-MeTOKCUUMUHO-2-[3-MeTun-1-
[[(£)-3-(p-Tonun)sTunuaeHaMuHoO |okcuMmeTu |penun]anerara B TT'® (5 mu),

no0aBIANN METHIAMUHOBBIN pacTBOp B Boae (5.0 mu, 40 %) npu KT. Peakuuro
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npoaosxkanu B TedueHue 1 4. Peakuuro koHTpoauposanu ¢ nomousro TCX.
PeakiinoHHYI0 CMeCh yIapuBald Ha POTALlMOHHOM HCIapHUTelNe, OCTATOK pa3daBIIsiin
EtOAc (20 mu) u mpomsiBanu 1H. HCI (3 x 20 mur), ¢ nmocneayromel mpOMBIBKO
COJIsIHBIM pacTBOpoM (2 x 20 mur). Opranudeckuit cnoi cymunu Hax Na,SOy u
KOHLEHTPUPOBAJIU C MOJTYUYEHHUEM ChIPOTO COCAMHEHUs], KOTOPOE AOMOJHUTEIbHO
OYMINAJIH C MOMOILIbI KOJOHOUHOH (ydm-xpomaTorpadpun ¢ ucnonbzoBanueM 0-50%
EtOAc B renTane B kKaueCTBE AJIIOCHTA, C MOJYYEHHEM YHUCTOTO YKa3aHHOTO B
3aroJIoBKe coenuHeHus B Bune Oenoro tBepaoro Bemectsa (0.200 r, Berxon 88%). 'H
SAMP (500 MT'u, AMCO-d;): 6 8.20 (d, J =5.0 Ty, 1H), 7.54 — 7.48 (m, 2H), 7.31 —
7.22 (m, 2H), 7.19 (d, J = 8.0 'y, 2H), 6.95 (dd, /=6.9, 2.1 T'u, 1H), 4.99 (s, 2H),
3.86 (s, 3H), 2.69(d, J=4.7Tu, 3H), 2.43 (s, 3H), 2.31 (s, 3H), 2.08 (s, 3H). MS: [M
+H] " 368.

IMpumep 7: (2E)-2-meTokcunmuno-N-metun-2-[3-metun-2-[[(E)-[3,3,3-Tpudrop-

1-[3-(TpudTopmeTun)peHun | nponunuaeH |aMuHO |OKCUMETH | peHUIT |aeTaMI

3,3,3-Tpudrop-1-[3-(Tpudpropmernn)penun]nponan-1-on (0.5 r, 1 3kxB.),
IOJIyYEHHBIH MO aHAJIOTHHU CO COCOOOM mpenmecTByomero yposHs TexHuku (Chem
Commun, 2016, 52, 13668-13670), BHocunu B TT'® (10 mn) u nobasnsim (2F£)-2-[2-
(amuHOOKCHMeETHI)-3-MeTuN-Penmn|-2-meTokcuuMuHo-N-metun-aunertamun (0.98 r, 2
3kB.) ¢ mocnenywmum nodasnenuem Ti(OEt)s (1.33 r, 3 5kB.). CMech HarpeBaiu 10
70°C u nepememuBanu B TeueHue 12 4. Peakuuto kouTponuposanu ¢ nomombso TCX
u JKX-MC. PeakiiuoHHYy0 cMech racuiid Bonoi (25 mu), a 3atrem EtOAc (25 mi).
OO0pazoBaBmIyrOCs 3MyJbCUIO QUIBTPOBAU Yepe3 ueautT u npombeisaiu EtOAc. (50
mi). Cron pa3aensiu u BOIHBIN ciioil skcTparuposanu B EtOAc (2 x 25 mn).
OObenuHEeHHBI OPTaHUYECKHUI CJIIOW MPOMBIBAH COJISTHBIM PAaCcCTBOPOM (25 mir),
CYIIMJIM HaJ CyJNb(aTOM HATPHUS U KOHLEHTPUPOBAIH B Bakyyme. ChIpoe BEIECTBO
OUHINAJH C MOMOILIBI0 (udtn-xpomaTorpadpuu. Unctoe coequHEHNE SIIOUPOBAIH C
ucnonb3zoBanueMm 40-45% EtOAc B rentane. YnapuBaHue pacTBOPUTENS C
NoCJeNyIom el KpucTallu3auueil B rernTtatHe JaBajo TBEPAOE BEIIECTBO I'PsI3HO-0enoro

useta (0.34 r, 35% BBIXON).
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'H AMP (500 MI'y, IMCO-d6): § 8.27 (q, J = 4.7 ', 1H), 8.07 — 8.00 (m, 2H),
7.85-7.79 (m, 1H), 7.68 (t,J =7.8 I'u, 1H), 7.35 — 7.24 (m, 2H), 6.97 (dd, J = 7.3,
1.7 T'u, 1H), 5.12 (s, 2H), 4.03-3.96 (q, J = 10 I'y, 2H), 3.86 (s, 3H), 2.67 (d, J = 4.7
I'u, 3H), 2.43 (s, 3H).

Cnenyroomue npuMepsl B Tabnune S ObIM CHHTE3HUPOBAHbI B COOTBETCTBUH C
obmeit Cxemoii 1, onucaHHo# Bbilie (3a uckarovyeHuem [Ipum. 7 u 212, koTopsie ObLIH
CHUHTE3MPOBaHbI B COOTBETCTBUU cO Cxemoii 2) u xapakTepusoBaiu ¢ noMmouipo KX -
MC, kak onucano B Tabnuie L.

Tabnuua L: JKX-MC Metoasl

KX-MC Mertoa A

JdeTanu meToaa Csenenusi 00 ycrpoiicTBe

Kononka: Agilent Eclipse Plus C18 (50 | LCMS2020 (Shimadzu)

MM X 4.6 MM X 3 MKM YaCTHIIBI) HUctounuk nonuzanuu: ESI

IMonsuxHas daza: Junana3zoH usmeHenus maccel: 100 —

A: 10 MM popmuaTa aMMOHHS B BOJE. 800 a.e.m.

B: 0.1 % mypaBbUHON KHUCJIOTHI B [TonspHocTh: ABOMHAA

alleTOHUTpUJIE (TOJOKUTENBHOE U OTPHULIATEIBHOE

I'papuent: 10 % B - 100 % B B OAHOBPEMEHHOE CKaHUPOBAHUE)

TeueHue 1.5 mun. Pexum: ckanupoBaHue

VYnepxanue: 1 mun 100 % B. 1 mun 10 | XKXX-cucrema: cucrema rpaaueHTa

% B. BBICOKOTO AaBjeHUs Nexera,

Bpewms paboter: 3.50 unu 3.75 muH. OuMHAPHBIA HACOC

ITorok: 1.2 mn/muH, HertexTop: PDA

Konounounsrit Tepmocrat: 30°C/40°C Jlnuna BOJHBI ckaHUpOBaHUs: 220 HM
/ pexxum «max plot»

KX-MC Mertoa B

Jderajau meroga CBenenusi 006 ycrpoiicTBe
Kononka: Luna-C18 (30 mm x 2.0 mm x | LCMS DELIVER-220 (Shimadzu)
3 MKM 4YacCTHLIBI) HUctounnk nonuzanuu: ESI
IMonsuxHas daza: Juanazon uameneHnus maccol: 100 —
A:0.037% TpudropykcycHoii kuciotsl | 1000 a.e.m.

B BOJE. IlonApHOCTH: NONOXUTENbHAS

B: 0.018% TpudropykcycHol KucaoThl | Pexxum: ckaHupoBaHmne

B aneToHUTpuUie aas BOXX KX-cucrema: cuctema rpaiueHTa
I'panuent: 5-95% B B Teuenue 3.00 BBICOKOT'O AaBJieHHs Nexera,

MuH .5% B B reuenne 0.01 mun, 5-95% | OuHapHBIN HacoC

B (0.01-1.60 mun), 95-100% B (1.60 - | Jerextop: DAD

2.50 mun), 100 -5% (2.50 -2.52 muHn) ¢ | /InuHa BOJHBI CKaHUpOBaHUA: 220 HM
yaepxanueM npu 5% B B Teuenne 0.48 |/ pexxum «max plot»

MUH.

IToTok: 0.8 Mi/MuH;
KononouHslil Tepmoctat: 40°C
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KX-MC Metoa C

Jleranu metoaa

CBenenusi 00 ycTpoiicTse

Kononka: Xbridge Shield RP18 (50 mm
X 2.1 MM, 5 MKM 4aCTHLbI)
IMonBuxHas ¢asa:

A H20+10 MM NH4HCO3

B: Auetonutpun

I'panuent: 5% B B Teuenue 0.40 MuH u
5-95% B B Teuenue 0.40-3.40 muH,
ynep:xanue nmpu 95% B B Teuenue 0.45
MUH, 1 3aTeM 95-5%B B Teuenue 0.01
MUH.

ITotok: 0.8 Mi/MuH;

Kononousnslil Tepmoctat: 40°C

Agilent

Hctounuk nonunzauuu: ESI
Juana3zon usmenenus maccol: 100 —
1000 a.e.m.

[TonApHOCTB: MOJOKUTENbHAS
Pexxum: ckanupoBaHue
KX-cucrema: cucrteMa rpaaiueHTa
BBICOKOT'O AaBJieHHs Nexera,
OMHapHBINA HACOC

HetexkTop: DAD

JlnvHa BOJHBI CKaHUpOBaHus: 220 HM
/ pexum «max ploty

KX-MC Mertoa D

Jeranu meToaa

Csenenusi 00 ycTpoiicTse

Kononka: Agilent Eclipse Plus C18 (50
MM X 4.6 MM X 3 MKM Y9aCTHLIbI)
IMonsuxHas dasa:

A: 10 mm NH4(HCOO) B BOZIE

B: Auetonutpun

I'papuent: 10 % B - 100 % B B
TedeHue 5 MuH, yaepxanue npu 100 %
B B Teuenue 3 mun, 2 mun 10 % B.
Bpewms paboter: 10 Mus.

IToroxk: 1.2 Myi/MuH;

Kononounsii Tepmocrat: 40°C

LCMS 2020 (Shimadzu)

HUctoununk nonunzauuu: ESI
Juanazon usmenenus maccol: 100 —
800 a.e.m.

IlonApHOCTB: NBOMHAsA
(TO0XUTENbHOE U OTPUIIATENBHOE
OAHOBPEMEHHOE CKaHUPOBAHUE)
Pexum: ckanupoBaHue
KX-cucrema: cucrtema rpaaueHTa
BBICOKOT'O AaBJieHUs Nexera,
OuHapHBIN Hacoc

HetexTop: PDA

JnunHa BOJIHBI CKaHUpOBaHusA: 220 HM
/ pexum «max ploty

Ucnone3yembiit dKX-MC Meton B Tabauue S MmoxxkHO HalT B KojoHKe XXX -MC.

Tabania S:
Ne CrpykTypa R( [Mmun]| Macca KX-MC
F
<A
1 o, o, 2.08 | 373.7 A
o)
F
0
2 @* N . 1941 | 372 A
~“*N ~
o)
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
3 O/L 1 2252 | 4229 A
o\
0
4 \Q/L I 215 | 421.9 A
N\
(o]
5 /Q/L 1 2144 | 369 A
(o]
~
(o]
N,O
6 2.027 368 A
/O~N N\
(o]
F3C
N,O
7 2.123 490 A
/O\N N\
CF; o
FsC e
8 215 | 4225 A
/O‘N N\
(o]
FaC N-©
9 PO N 219 | 4235 A
[0}
10 F3°©/Lw° 222 | 449.23 A
/O\N O\
[0}
11 F3°©/LN/52( 213 | 448.4 A
/O‘N N\
(0]
F
12 | F N-© 1.95 404 A
/O‘N N\ .
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
l
13 FaC N-© 2.18 4353 A
/O‘N O\
(o]
|
14 FaC N-© 2.11 434 4 A
/O\N N\
(o)
|
c:.‘N
15 /U\Q/LN'O 2.05 4252 A
/O\N N\
(e}
|
o‘N
16 N-© 2.17 4262 A
/O\N O\
(e}
FsC N-©
17 1.99 4471 A
NC ~ON NS
(o]
F3C N,O
18 2.09 4482 A
NC /O‘N O\
(o]
F
F N’O
19 2.06 404 A
/O\N O\
(o]
F__F
Keo)
20 /@IN 2.155 425 A
Cl /O‘N O\
o]
F__F
0
21 N 2.06 408.5 A
F O o<
(o]
F_F
0O
22 O/\\[ N 2.08 424 A
Cl /O‘N N\




58

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
F
23 F3°©/J%Nf° 2.04 4583 A
/O*N N\
(o]
F‘
F
24 FsC n-C 2.07 458.9 A
/O‘N 0\
(o]
F
25 FsC n-C 2.07 | 441.05 A
/O‘N O\
o]
F
26 FaCQ/LN/O 1.984 440 A
/O~N N_
o]
F__F
Ke)
27 N 1.97 408 A
F /O~N NS
(o]
CF;30 N-©
28 oo 2.17 439 A
0O
CF30 N-©
29 2.09 438 A
/O\N N\
(o]
N’O
30 2.058 355 A
/O‘N O\
O
N’O
31 1.963 354 A
/O*N N\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
FasC N-©
32 o N 2.17 490 A
<N ~
CF4 o)
FsC e
33 2.25 456.9 A
/O‘N N
cl o]
FaC N-©
34 _o.,, oL 2.25 491 A
CF3 o
FP\_N 0
35 \Q/LN 2.1 446.8 A
/O‘N o\
o}
CF,
e
36 o o 2.101 423 A
<N ~
o
n-©
37 o o 2.155 422.9 A
FsC 7N ~
o]
CF;
N,O
38 1.999 422 A
/O‘N N
o}
n-©
39 o N 2.059 422 A
F5C ~“°N ~
o}
cl O
40 o o 2271 423.7 A
cl <N ~
o)
cl e
41 2.15 422 A
cl O NS
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
O-N
! N
42 _o., N 1.94 4359 A
o
O-N
) O
43 _o., o 2.09 436 A
o
F
44 N@*N’o 1.99 | 445.9 A
/O‘N N
o
SO Lo
45 o o 2.13 397 A
~*N ~
F o)
A e
46 o dn | 201 | 447 A
CF, o
e
47 2.08 440 A
F /O~N AN
CF3 o)
AN N-©
48 o, o 2.11 448 A
CFa o
e
49 2.18 441 A
F Y N
CF; o}
F \©
50 o don 211 | 4408 A
CFs 0
F e
51 2.2 441 A
/O\N SN
CF3 o}
F3C
A\ O
52 Y o | 2274 | 44738 A
~~N ~
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
s Lo
53 2.094 | 379.8 A
/O~N oL
(o)
S Lo
54 1.984 | 378 A
/O*N NO
(o]
s Lo
55 202 | 396 A
/O~N NO
F (o]
56 Br@*”'o 2.197 | 435.6 A
PO . .
(o]
FiC
S ko0
57 Y | 2208 | 4461 A
~Y*N ~
(o]
58 Br\@*”’o 2091 | 4328 A
PSR . .
(o]
FsC N
59 226 | 457 A
Cl /O\N 0\
[o]
60 FSCK)/LN’O 215 | 456 A
Cl /O‘N N\ .
(o]
FsC N
61 222 | 437 A
/O~N oL
(o]
FsC N
62 2.146 | 436 A
/O~N N_
o)
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No CrpykTypa R¢ [MuH]| Macca KX-MC
63 2.099 436 A
64 1.97 435 A
65 2.24 437 A
66 2.24 491 A
67 2.15 490 A
68 2.14 436 A
69 2.059 440 A
70 2.197 480 A
71 2.091 479 A
72 1.337 391 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F__F
Ko
73 N 1.256 | 390 A
/O\N N_
(@)
cl C
74 A@*N”\:i 2208 | 463 A
/O‘N oL
(o]
cl Cl
75 &Q/LN"’\:; 2101 | 462 A
/O‘N No
(¢}
N’O
76 1, 222 | 369 A
<N ~
(o}
N'O
77 1 21 | 368 A
<N ~
(o}
o 0
78 /O/L” o: 1 o | 2133 | 385 A
~YN ~
(0]
(0] .0
79 /\Q/LN O: I L | 2005 | 384 A
< N ~
(o]
F. O 0
80 T@*N O: i o | 213 | 421 A
~“~N ~
(0]
F_ O 0
81 \{@/L” o: 1 L | 2037 | 420 A
~“~N ~
o)
e
82 o&/@/LN 208 | 425 A
/O‘N o
(0]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
83 o\j\/@/LN’ov\i 1.92 | 424 A
/O‘N N\ .

(o]
F N’O
84 2.08 390 A
/O\N N\
F (o}
F N-©
85 2.03 372 A
/O*N N\
(o]
F N-©
86 N o 2.17 373 A
~“*N ~
(o}
F N-©
87 2.08 391 A
/O*N oL
F (o]
88 Fsc@/gwo 2.24 448 A
/O~N N\
(0]
89 F3°\©/Lw° 2.15 449 A
/O\N O\
(0]
F__F
FsC N,O
90 o L o | 2201 | 459 A
o]
F__F
FaC .0
91 3©/\£N \: i 2.155 | 458 A
/O\N N\
o]
(o]
F3C .0
92 | \QIN 221 | 451 A
/O*N SN
o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
(o]
Fi3C .0
93 S\QIN \:o i o | 21 | 450 A
>N ~
[0}
N,O
94 o o 2187 | 383 A
~~N ~
(o]
N©
95 - o 2.22 397 A
<N ~
(o]
N’O
96 ; o 2283 | 411 A
N ~
(o]
Ol Lo
97 O PO 2.208 431 A
[o]
Lo
98 O - \ 5.01 430 D
"N ~
(o]
N’o
99 S . 2.08 382 A
7N ~
0
N-©
100 - . 2187 | 410 A
"N ~
(@)
N,O
101 ; o 2.22 403 A
>N ~
Cl 0
N’O
102 2.21 403 A
Cl /O‘N O\
(0]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
Ko
103 /O/L N 208 | 373 A
F /O‘N N
(o]
NC e
104 1.995 | 380 A
/O*N N
(o}
0
105 )\O/LN 2144 | 396 A
/O‘N NG
o]
o
106 \Q/LN o: 1 N 2112 | 402 A
~“~N ~
Cl (0]
o
107 N 2.123 402 A
Cl /O\N N\
(o]
o
108 /<j/L N 1952 | 372 A
F /O‘N NO
o]
Cl N,O
109 2123 | 402 A
/O\N NG
0
F
cl N
110 S 225 | 441 A
- N ~
Cl (0]
0
111 T o 1, 22 | 431 A
~ N ~
q !
NC N,O
112 e 1.87 | 379 A
< N ~
(0]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N,O
113 g oy | 211 | 430 A
S 5
e
114 o o 2.17 435 A
Br <N ~
o
N°
115 2.113 369 A
/O‘N O\
0
cl
N©
116 o o 2.101 389 A
<N ~
o
ci
N-©
117 o o 2.197 423 A
~ N ~
cl o
F
N°
118 o o 2.091 391 A
>N ~
F 0
Br
n-C
119 o o 2.12 434 A
N ~
0
Br
N©
120 o N 2.005 433 A
<N ~
o
121 N’O\IME 2.2 431 A
/O‘ O\
0
I
0
122 N 2.05 379 A
/O‘N O\
o
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
~o
e
123 2.04 385 A
/O‘N O\
o]
124 N,O 2.11 430 A
/O~N N\
o}
I
125 N-° 1.93 | 378 A
/O*N N\
(o]
~o
N °
126 1.931 384 A
/O\N N\
0
N©
127 o N 1.984 368 A
N ~
o)
cl
e
128 1.984 388 A
/O\N N\
o]
F e
129 2.112 391 A
F O N
o}
cl
e
130 o N 2.08 422 A
<N ~
Cl o)
131 1.984 390 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F N,O
132 o N 1.984 390 A
F <N ~
0
n°
133 o o 2.187 439 A
o} <N ~
CFs 0
F
Br N’O
134 2.155 453 A
/O*N O\
0
Br N’O
135 2.29 513 A
/O*N SN
Br 0
N,O
136 o N 2.08 438 A
O N ~
CFy o)
N,O
137 2.18 383 A
/O~N O\
0]
Br N’O
138 2.261 453 A
OO
0
N,O
139 2.155 382 A
/O\N AN
o
Br N’O
140 2.144 450 A
Fo-OnN NS
(0]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
Br N’O
141 2.069 452 A
/O\N N\
0
Br N,O
142 2.208 512 A
/O‘N N\
Br 0
FsC N,o
143 O Ao, | 2.197 447 A
(o]
l
F5C N,o
144 O OO | 2304 499 A
® i
F3C N,O
145 O A O 2.261 463 A
(0]
FsC \-°
146 o o 2.261 451 A
N ~
0
F3C N’O
147 2.24 449 A
/O*N 0\
A 0
F5C N,o
148 O AN | 2187 446 A
0
l
F5C N-©
149 O ONANeNS | 2,347 498 A
® )
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F3C N-©
150 O N_ | 2272 462 A
o
FaC e
151 o, N 2.261 450 A
o}
FsC e
152 0 N 2.229 448 A
N ~
A 0
N’O
153 2.155 389 A
/O‘N O\
Cl 0
n°
154 o o 2.144 389 A
Cl < "N ~
0
N’O
155 1.995 380 A
NG OGN A O
o)
F
FsC e
156 2.133 459 A
Fo-On o
0
N’O
157 2.132 388 A
/O\N N\
Cl 0]
N-©
158 2.133 388 A
cl ~ON N
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
n°
159 1.941 | 379 A
NC /O‘N N
0O
N’O
160 | 4 o J o | 208 | 425 A
o
N,O
(o]
F
F3C N’O
162 2.091 | 458 A
F /O‘N N\
(0]
cl e
163 S o | 2229 | 403 A
~“~N ~
0]
N,O
164 1.995 | 384 A
o} O NS
| 0
N’0
165 2.187 | 382 A
/O\N N\
0
0
166 OYQ/L /V\O\Ni o 2.048 | 397 A
(o}
F
cl e
167 2219 | 440 A
/O~N N\
Cl o
N’O
168 5 o | 2133 | 434 A
Br < "N ~
o)
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
N-©
169 2.112 409 A
F Fo 9N RN
o
F
N’O
170 1.984 408 A
F Fo 0N NS
o)
Cl
N,O
171 2.29 423 A
Cl /O‘N RN
(0]
N,O
172 2.165 379 A
4 /O\N o\
o
Cl
n©
173 2.069 422 A
Cl /O\N AN
(0]
N’O
174 2.24 383 A
/O\N O\
(@)
N’O
175 2.261 383 A
/O‘N O\
o)
N,O
176 2.145 382 A
/O‘N N\
(o)
F
F e
177 2.165 391 A
/O‘N O\
0
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
178 \©/L I 2.037 | 390 A
179 YQ/L I 1.888 | 396 A
\
F
180 2273 | 459 A
181 YQ/L V ; 2261 | 426 A
\0’ o
182 YQ/L “i 2.144 | 425 A
\o/
N,O
183 2251 | 383 A
O\
F3C‘O
0
184 @*N 2.123 438 A
N\
0
185 N 2.23 462 A
/O\N N
CF3 o)
|
(o]
(0]
186 N 2112 | 452 A
/O\N N_
CF; o)
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
\O’N
0
187 5* N 2.027 426 A
O o
(0]
N’O
188 2.24 437 A
/O\N N\
CFy o)
CF;
e
189 2.144 436 A
/O‘N N\
O
Cl
N,O
190 2.187 456 A
/O‘N N\
CF, 0
|
(0]
191 n-© 2229 | 453 A
/O*N O\
CFs3 o}
F3C\0
o)
192 ©/LN 2.24 439 A
/O~N SN
(o)
A e
193 Lo AN, | 2101 402 A
(o]
f
(o]
194 N 2.421 465 A
/O‘N O\
CF; o]
N,O
195 2.144 382 A
/O\N N\
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
N’O
196 o N 1.931 378 A
4 /\N ~N
F
F N-©
197 2.176 458 A
/O\N N\
CF; 0
F
e
198 o o 2.204 441 A
N ~
CF, o]
F
N,O
199 o N 2.144 440 A
<N ~
CF;
Cl
e
200 ° o 2315 457 A
~Z N ~
CF;
F
F)\O
201 @:LN’O 2.133 439 A
Fo O ol
(o]
F
F)\O
202 iILN»O 2016 438 A
Fo 9N N
(o]
N’O
203 . o 2.283 383 A
~ >N ~
O
N’O
204 ° o 2315 437 A
N ~
CF3 0
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
':3(:—<\o‘l\‘\l ’o
205 " oY | 215 | 490 A
N ~
o]
N’O
206 o o 2.336 451 A
<N ~
CF, o
e
207 o N 2.229 450 A
N ~
CF3 o}
N’O
208 o o 2.219 452 A
CF; -~ °N ~
o)
N,O
209 o N 2.187 450 A
CF; -~ °N ~
0
X
N-©
210 2219 381 A
/O‘N O\
o
X
N-©
211 2.091 380 A
/O\N N\
o]
\O,N
.0
212 N 1.952 425 A
/O‘N N
o
F
e
213 2.123 391 A
Fo-ONN O
0
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
N’O
214 1.947 | 391 A
F /O\N N\
0
215 Fac@ﬁo 2.357 463 A
/O*N SN
(o]
o)
216 /<j/L N 2.048 | 385 A
fo) /O\N O\
| o
(o]
217 N 2.208 395 A
/O\N 0\
(o]
218 5*”’0 2261 | 397 A
/O*N O\ ’
O
0
219 N 2.101 394 A
/O\N N\
(0]
e
220 2.155 396 A
/O*N N{
(0]
221 %/LN’O 2.251 410 A
/O‘N AN
(o]
FsC
e
222 gj/LN 2.165 437 A
/O\N O\
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
FsC
0
223 gj/LN 2.048 436 A
/O‘N N\
(o]
CN
N,O
224 1.963 380 A
/O\N SN
(0]
CN
N©
225 1.853 379 A
/O\N N\
(o]
o. o o)
226 | - "JVO/L" :0 i | 2.069 | 455 A
N ~
0
o o 0
227 | ")VQAN :o i o | 2187 | 456 A
N ~
o]
cl e
228 o \ 2.25 456 A
N ~
CFs 0
N’O
229 5 o 2.24 437 A
<N ~
CF; o)
N’O
230 ° N | 2:155 | 4363 A
~~N ~
CF3 o)
231 2.16 422 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
232 N©
2.165 421 A
O N_
CF3 (o]
>N
FsC 0
233 \@LN O: I o | 221 | 460 A
F 7~ ‘N ~
(o]
234 Fsc@ﬁo 2251 | 462 A
/O‘N No
(o]
235 | RC n-© 2251 | 465 A
/O\N N\
(0]
OCF,
N’O
236 o o 2.24 439 A
~~N ~
(0]
0
237 N 2.325 463 A
/O\N SN
CF3 o
N
F e
238 o . 2.165 469 A
7N ~
CF, o}
CF;
N,O
239 2.315 437 A
/O‘N O\
o]
F
F N’O
240 2315 469 A
/O‘N O\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
F N-©
241 2.208 468 A
/O‘N N\
Br 0O
F
F N’O
242 O o_ | 2219 415 A
(0]
|I
F
F N-C
243 O N_ | 2112 414 A
(o]
I
CF3
N’O
244 o J_o_ 2.18 422 A
(o]
CF;
N,O
245 o N 2.176 456 A
<N ~
Cl o
cl N-©
246 2.4 441 A
F /O\N SN
cl
cl N-©
247 2.283 440 A
F O NS
cl
Br
N’O
248 2.048 452 A
/O‘N N\
F
249 2.133 441 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F3C
N©
250 2251 491 A
/O‘N O\
CF; o]
CF3
N,O
251 o o 2.197 457 A
N ~
Cl (]
F
F)\O
252 ©/LN'O 1.963 420 A
/O\N N\
(o)
F
g
253 ©/LN'O 208 421 A
/O‘N 0\
(o)
Br
N/O
254 2176 453 A
/O\N 0\
F (o]
F3C
cl 0
255 N 2.229 490 A
/O*N N\
Cl 0
Cl
N’O
256 2.155 407 A
F O RN
(o]
CF3
N’O
257 2251 503 A
Br /O\N O\
(o]
CF3
N’O
258 2.155 502 A
Br /O‘N N\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
e
259 o o 2.251 453 A
CF30 ~ N ~
o
CF3
N’O
260 o N 2.059 440 A
F >N ~
(0]
e
261 o N | 2165 452 A
CF30 AN ~
o
Cl
N’O
262 2.034 406 A
F O N
o]
CF3
N,O
263 2.144 441 A
F ~ON o<
o
F F
-
264 N-© 2.144 513 A
/O*N N\
CF3 o]
F F
W
265 N-© 2.229 514 A
/O*N o\
CF3
F
N’O
266 2.069 301 A
F ~ON o<
o)
F
N-C
267 o N 390 2.005 A
F ~ 7N ~
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
Cl
n°
268 o o 2.283 473 A
CF;0 ~°N ~
0
F
N-©
269 o o 2.229 457 A
CF30 ~°N ~
o}
F
N©
270 o N 2.144 456 A
CF,0 <N ~
o)
cl
e
271 o N 2.176 472 A
CF;0 ~ON ~
o
CF3
N’O
272 2.123 490 A
/O\N N\
CF3 o)
e
273 2.123 436 A
/O‘N N\
CF3 o
CF3
N-©
274 2.219 491 A
/O\N SN
CF3 o
FsC
FsC 0
275 N 2.165 491 A
/O‘N O\
o
N,O
276 o o 2.219 437 A
~°N ~
CF3 0
|
277 1.952 398 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
e
278 N \ 2.155 382 A
>N ~
(0]
279 JEJ/LN’O 2.347 411 A
/O*N O\
(o]
|
(o]
280 g)/LN’O 2.06 399 A
/O‘N O\
(o]
F
F
281 N-© 2.176 431 A
/O\N O\
(@]
F
(o)
282 N\@*N’ 1.99 | 4459 A
/O*N N\
(o]
F
/O
283 N 2.12 407 A
a % °<
(o]
F
,O
284 N 2.0 406 A
cl /O\N N\
(o]
F
N’O
285 2.16 387 A
/O\N O\
0
It
286 N 2.02 396 A
F /O\N NS




86

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
Il
287 N-© 2.14 397 A
/O\N o\
o]
F
F
288 \© 2.02 430 A
/O\N N\
o]
Cl
,0
289 N 2.20 457 A
F /o\N o
FF o]
Cl
_0
290 N 2.1 456 A
F /o\N N__
FF o]
/0
291 5*” 1.95 394 A
/O‘N N\
o]
/O
292 5*" 2.25 395 A
/O‘N o\
0
/O
293 5/L” 2.02 386 A
/O\N N
(o]
204 O/(” - ) 2.05 369 A
~ N ~
(e}
|
o]
295 @/QW 1.94 384 A
/O\N N\
[o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
(o]
296 &N’ 218 408 A
/O\N N\
(o]
,O
297 A(j/L” 220 | 395 A
/O\N o\
(o]
F_ _F
,O
208 é*” 1.98 404 A
/O\N N\
o]
/O
299 A<j/L“ 214 | 394 A
/O‘N N\
[o]
Cl
0
300 N . o 222 469 A
Br -~ °N ~
(o]
Cl
/0
301 N . . 2.1 468 A
Br ~ >N ~
(o]
F F
/0
302 )QQ/J“‘ 2.16 419 A
/O\N o\
o]
F F
,O
303 )QQ/L N 2.04 418 A
/O‘N N\
(o}
F
F|_F
304 /5/%9 1416 | 4568 A
Cl /O\N O\
o]
@o
305 1.95 447 B
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
L,
306 ©/LN,0 1.96 | 465 B
/O\N 0\
[o]
\(O
307 @kwo 1.99 | 427 B
/O\N O\
o]
|
o] o]
308 5*;«9 1.64 412 B
/O\N N\
(o]
)\0
309 <§/Ln/O 1.9 413 B
/O\N o\
o]
he
310 @kwo 1.9 426 B
/O‘N N\
(o}
|
(o] (o}
311 &Nﬂ 1.74 413 B
/O‘N o\
(o]
L
312 @/LN"’ 1.76 398 B
/O\N N\
(o]
313 1.88 411 B
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
~o
S
314 @kwo 1.69 | 414 B
/O\N N\
o}
)\o
315 @/LM 1.82 412 B
/O\N N\
o]
F
.,
316 ©/LN,0 464 | 1.86 B
/O‘N N\
o]
.
317 n-° 1.86 399 B
/O\N O\
o
\I\o
318 ©/LN/° 1.83 | 412 B
/O\N N\
o
\I\O
319 @Amo 1.93 | 413 B
/O\N o\
o]
F
F\tF
o]
320 1 LN/O 1.86 | 453 B
/O\N NG
(o}
@o
321 @*Nzo 187 | 446 B
/O‘N N\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
o
Lo
322 ° 1.8 415 B
/O\N 0\
(o]
F
F_|_F
323 /5/(,(0 1386 | 456.7 A
Cl /O\N 0\
(o]
F
F_|_F
324 /5*»1"’ 1.79 452 B
fe) /O\N N\
| o
F
FTo
325 n-° 1.64 456 B
F /O\N N
(o]
F
F_|_F
326 F%/LN” 1.77 440 B
/O‘N N\
(o}
F
F|_F
o]
327 /5*»1” 1.83 436 B
/O‘N N\
(o]
F
F | _F
328 5)\«" 1.88 453 B
o] /O\N O\
| o
Ao
329 CE/LWo 1.78 410 B
/O‘N N\
o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
F_|_F
330 F\éS/LN/" 1.86 441 B
/O\N 0\
(o]
F
F\tF
o]
331 1 LN,O 1.77 452 B
/O\N N\
(o]
FOLF
332 n-© 1.93 437 B
/O\N O\
(o]
cF
L.
333 @*Nﬂ 2.25 503 A
/O\N °.
(o]
cF
Fj\o
334 @(LN/O 1.9 457 B
F /O‘N O\
(o]
FU|_F
5*”
N
335 | o AONWANCOS | 153 549 A
i (o]
Cl
F_|_F
5*"’
N H
336 | o AONANENS | 1458 | 54801 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
e F
o
337 /@*N,o y 1.67 468 B
0 /O\N N\
| o
cF
o
338 /Cj/LN/o 2 473 B
Cl /O\N 0\
[o]
S,
339 <j/LN/o ) 1.85 426 B
/O\N N\
o]
ek
>l
340 /@/J\N/o .y 1.7 452 B
/O‘N N\
o]
M=\
A S
341 N-° 1.65 437 B
H
/O\N N\
o]
F F
e
Ne S
342 1.88 505 B
°
H
/O\N N\
o
F F
e
s
343 1.95 506 B

z
; /
P4
\
\ 0
o
/
4
o)
/
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
o
344 /@iLNﬂ ) 1.68 474 B
F Fo O\ N
(o]
F
F_|_F
(o]
345 &W y 1.6 440 B
F /O\N NS
(o]
F
F~ o
346 F\@LNF . 1.82 474 B
F O\ N
(o}
Aq
347 <j/LN/O 1.92 355 B
/O\N O\
O
F
F~ o
348 /@/LM 1.97 453 B
/O\N O\
(o]
F
F (o]
,0
349 /@* N ’ 3.04 522 C
le) /O\N N\
F/I\F °
F
F
F|_F
N/O
350 1.99 507 B
(e} /O\N 0\
F/l\F °
F
.
>N,
351 F@*Nﬂ 1.92 457 B
/O‘N o\
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F F
N/O
352 o. \ 1.84 488 B
Fo <~ >N ~
F>kF ©
F F
/0
353 N 1.86 419 B
/O\N O\
(o]
e b
L,
354 |F N2 ; 1.82 456 B
/O‘N N\
(o]
FF
Sk,
355 /@ELNP ) 2.97 535 C
Br F /O‘N N\
o]
FF
F>k0
356 /@LNJ’ 3.13 536 C
Br F /O\N O\
(o]
F
F | _F
o]
357 /&LN” " 1.62 458 B
F F /O\N NS
(o]
F
F_|_F
(]
358 /&LN’ " 2.93 519 C
Br F /O‘N N
[o]
F
F_|_F
F .0
359 N " 1.95 459 B
F /O‘N NS
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
F_|_F
360 /&LN"’ 1.73 459 B
F Fo -0 °~
[e]
F
F (o]
361 /@LM 1.76 475 B
F F /O‘N o<
(o]
F
F S
362 @/LW 1.93 455 B
/O\N O\
(o]
F
F|_F
N/O
363 o H 1.89 506 B
[0} ~ N ~N
F/l\F °
F
N=\
_ S
364 5/%/0 1.74 438 A
/O\N O\
(o]
F
F_|_F
o]
365 &LN' 1.7 441 B
F /O\N <
o]
F
F o]
366 F\@LN” 1.9 475 B
F ~ON °<
(o]
P
367 @/Ln/" y 1.84 354 B
/O‘N N\
(0]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
F_|_F
(o]
368 /&LN’ 3.09 520 C
Br F /O\N 0\
o]
F
F_|_F
F (o]
369 \&LN' 1.87 458 B
F /O‘N °<
(o]
F_ _F
370 1.94 489 B
o} /O‘N °<
F
F>kF °
@EL”’
N
371 | o O o_ | 3.79 523 C
F/I\F F/;\F °
F F
F_ _F
,O
372 N H 1.76 418 B
/O‘N N\
(o]
Q\* g
N
373 (l) o O\ o
e o
F
[o]
N/
374 o O o 1.94 427 B
AT
Q\* g
N H
375 |, o O N 1.91 472 B
Fi\F °
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
/O
376 N 2.07 403 A
0 /O‘N °<
| o
F
O
377 N 1.95 402 A
o O N
| o
F
F (o]
F
378 /@/LN’O 1.67 456 B
E _O, N
0
F
F (o]
F
379 /@*NIO 22 457 A
E _O, oL
(o}
F
F
F
380 N-° 2.04 422 A
/o‘ N\
(o]
F
F
F
381 51,«0 2.13 423 A
/O\N SN
(o]
G
382 N-© 2.2 417 A
E _O, oL
(o]
383 2.07 416 A

.n
;o
pd
\
\ O
ke
(o]
4
/
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
FLF
(o)
384 N” 1.67 472 B
F _o, N
F (o]
FOF
385 n-© 1.78 473 B
F /O\ O\
F (o]
N,O
386 2.24 383 A
/O\ O\
(o]
387 @iwo 2.25 383 A
/O~ O\
(o]
388 @E\LN’O 2.14 382 A
/o‘ N\
(o]
e
389 2.11 382 A
/O~ N\
(o]
F_F
F 0
390 N 2.18 440 A
F O~ oL
(o]
F
F 0
391 N 2.15 437 A
/O‘ O\
F (o)
F
F
F
392 N 2.16 437 A
/o‘ o\
(o]
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No CrpykTypa R¢ [MuH]| Macca KX-MC
393 2.03 436 A
394 2.08 454 A
395 2.19 421 A
396 2.05 420 A
397 2.23 381 A
398 2.18 367 A
399 2.03 380 A
400 1.99 366 A
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
F
A\ o)
401 N 2.03 396 A
/O~N N\
(o]
F
F
F
402 EJ/LN’O 2197 455 A
E _O, o
(o)
F
F
F
403 /E)/LWO 1.25 436 A
/O‘N NGO
(o]
F
F
F
404 n-© 2.167 473 A
E _O, o_
F (o)
F
F
F
405 n-C 2.22 472 A
F PR oL
F (o]
F
F
F
406 n-© 2.12 472 A
E _O, N__
F (o]
(o)
407 _o, N_ 2.26 512 A
(0]
O,
408 _o, o_ 2.29 513 A
(o)
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
FLF
(o]
409 N° 2.21 459 A
F O\ <
F (o]
FF
(o)
410 N” 2.04 458 A
E _O, N
F (o]
F
F e
411 | F N-C 2.24 489 A
Cl /O‘N O\
(o]
F
al
412 | F N-C 2.13 488 A
cl A0~ NS
(o]
(o]
413 2.25 498 A
/o‘ N\
(o]
FOF
0
414 O N 2.34 499 A
/O~N O\
¢ !
A
F (o]
F N,O
415 o N 2.18 509 A
N‘O (o]
|
F
F
F>LO
N,O
416 O o, oL 227 529 A
® i
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
FULF
N,O
417 o, o 2.24 494 A
N‘O
|
F
By
F (o]
O~ 53
418 2.28 510 A
Y@L /0~ O\
Noo
|
F
FTo
419 n-C 2.106 528 A
O™ 5
o]
FLF
e
420 O AN 2.02 493 A
Noo
|
FOLF
421 | @ n© 2.18 457 A
/O~N SN
FOF
422 | © n© 2.12 456 A
/O~N NGO
423 2.03 448 A
0\
424 H 1.898 447 A
N\




103

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
425 o 2.26 517 A
(o]
rF
O
426 N \: ; H 2.15 516 A
/O\N N\
Q !
F
F (o]
427 QLN/O 1.86 507 B
Cl Cl /O‘N O\
(o]
F
F (o]
428 @%N’o 9y 1.75 506 B
Cl Cl /O‘N N\
(o]
F
429 | @ N-© 2.27 491 A
Cl /O‘N O\
(o]
F
430 | © n-© 23 490 A
al O~ (O N
(o]
F
431 | © N-© N 217 | 490 A
Cl /O‘N N\
(o)
432 2.33 516 A
433 2.4 514 A




104

Ne CrpykTypa R¢ [Mmun]| Macca KX-MC

F (o]
434 O N-© 2.33 515 A
J Y
(o]

F~ "0
435 O n-© | 2.15 514 A
/O‘N N\
J 5

F (o]
436 /@LNP 1.86 506 B
cl a OO~

(@)
£ F
F
437 N 1.71 436 B
PN oL
(0]
£F
F (o]
438 F\@LN’O 1.77 491 B
Cl /O‘N O\
(o]
£F
F (o]
439 C'\@Lwo 1.82 507 B
Cl /O‘N O\
O
£ F
F (@]
440 F\@LNIO y 1.66 490 B
Cl /O‘N N\
o]
e

F O
441 C'@fLNfO y 1.71 506 B
Cl /O‘N N\
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC

£ F
F (o]
442 F\@LN’O 1.77 490 B
o OO
(o]

EF
F
443 N-© 1.72 489 B
Cl F /O‘N O\
(o]

e F
F (o]
444 | © n-° 1.83 506 B
a OO
(o)

FIF
o)
445 /&N 2.23 500 A
Br /0 7 O\
(o]

FLF
Ko
446 N 2.12 436 A
Oz oL
(o]

£
F” "0
447 FKj/LN’O 1.87 475 B
F O RN
(o]

£k
F
448 | © n-C | 1.75 488 B
F /O\N N\
(o]

cF
F (o]
449 F@/LWO ) 1.8 490 B
Cl /O\N N\
[0}
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
£ r
F (o]
450 | F N-© 1.89 474 B
F O AN O
(o]
F
F
Fj\o
451 F@/LN’O H 1.78 474 B
F /O\N N\
0
-
F (o]
452 FKj/LN’O 1.91 490 B
cl AN
(o]
ek
F
453 | © N-° 1.85 488 B
F O~ 0.
0
£ F
F
454 | © n-° 1.83 489 B
F O RN
0
£k
F~ 0
455 Fjij/LN’o 1.9 491 B
Cl /O‘N O\
(o]
£ F
F
456 N-° 1.81 488 B
cl P OO
(0]
£
F
457 n-C y 1.72 488 B
Cl F /O‘N N\
(o]
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Ne CrpykTypa R¢ [Mmun]| Macca KX-MC
FOF
458 @IN'O ” 204 | 408 A
/O\N N\
(o]
FOF
459 ()IN‘O 2.16 409 A
/O\N O\
(0]
460 | © N-© 2.64 465 A
/O~N SN
Cl (o]
|
o]
461 | ° n-© 2.00 438 A
/O‘N H\
(o]

Fac\o
e
462 N 2.21 438 A
OF °Q

Cl
.0
463 /@A" 231 | 472 A
FiC. _O A0

CFs
,0
464 @*N 210 | 452 | A
~o oz oL

buonornyueckne McCciaea0BaHMS

HcneiTaHus B TEIIJIHUIIC U TECTHI C OTACJICHHBIMHU JIMCTAMU

CoenuHeHHne pacTBOPSIN B CMECH alleTOHA W/HJIM AUMETHICYIb(OKCHAA U
CMa4UuBaIOIIEero areHra/amynbraropa Wettol, KoTopbili OCHOBaH Ha
STOKCUIIMPOBAHHBIX AJNKUI(EHONaX, B COOTHOLEHUH (00BEM) paCTBOPUTEINb-
smyabratop 99:1, ¢ monydeHuem obmero odvbema 5 mi. 3aTeM 100aBISLIN BOIY 10O

obmero oovema 100 M. 3aTeM 3TOT HCXOIHBIN pacTBOP pa30aBIsAIN OMUCAHHON
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CMECBHI0 PACTBOPUTENb-3MYJIbIaTOP-BOAA 10 KOHEUHON KOHLIEHTPALMH, YKa3aHHOU B
TabNuIe HUXKE.

IIpumep ucnonb3zoBanus 1. JleueOnas Oopbba ¢ pkaBUMHON COM HA COEBBIX
6o0ax, kotopas BeI3BaHa Phakopsora pachyrhizi (PHAKPA K4)

JIMCThs MPOPOCTKOB COM B FOPIIKAX MHOKYJIUpOBaiu cnopamu Phakopsora
pachyrhizi. icnonb3yeMblil ITAMM COAEPXKUT aMUHOKUCIOTHYIO 3ameny F129L B
MUTOXOHJPUAIBHOM OeJike LUTOXpOMeE b, MPUAAIOLIYI0 YCTOHYUBOCTDb K QO
uHruouropam. Jlns obecneyeHus ycnexa UCKYCCTBEHHONH MHOKYJISLIUU PACTEHHS
NEPEHOCHIIN BO BJIAXKHYIO KaMepy ¢ OTHOCUTEJIbHOHN BJIAXKHOCTBIO MPHUOIH3UTEIBHO
95% u nipu 20-24 °C B Teuenue 24 4. Ha cneayromuil 1eHb paCTeHUS
KYJbTUBUPOBAJIHU B T€UEHUE 3 AHEH B Terutuue npu temmneparype oT 23 no 27 °C u
oTHOcUTeNnbHON BraxkHocTH 60 u 80 %. 3aTeM pacTeHHUs ONPBICKUBAIHN O CTEKAHUs
paHee ONMHCAHHBIM PACTBOPOM AJisl ONPBICKUBAHUS, COJEPKAIIUM KOHLEHTPALUIO
NeMCTBYIOIIEro BellecTBa UJIM UX CMeCh, KaK ONMUCAaHO HUke. PacTeHusM agasanu
BBICOXHYTb Ha BO3JyXe. 3aTe€M UCCelyeMble PACTEHUS] KyJbTUBUPOBAJIU B T€YEHHE /10
14 nueil B Tennuue npu temmnepatype oT 23 1o 27 °C 1 OTHOCUTENIbHON Bia)kHOCTU 60
u 80 %. CteneHb MOpPa’keHUs JUCThEB rpuOaMu OLEHUBAJIHN BU3YaJIbHO KakK %o
IJIOLIA U TTOPaKeHHBIX JINCTHEB, YPOBEHb 3a00JIeBaeMOCTH HEOOPaOOTAaHHOTO
KOHTPOJIs 00BIYHO mpeBbimai 85 %.

ITpumep ucnonb3oBanus 2. [Ipodunakrudeckas 6oppda ¢ p>kaBUNHOI COM Ha
coeBbIx 000ax, kotopas Bei3BaHa Phakopsora pachyrhizi (PHAKPA P2)

JINCThS MPOPOCTKOB COM B rOPILIKAaX OMPBICKMBAJIU 10 CTEKAHUS paHee
OTNHMCAaHHBIM PACTBOPOM JUJISI ONPBICKUBAHUS, COAEPKAIMUM KOHIIEHTPALII0 aKTUBHOTO
UHTpEeIUEeHTa UJIN UX CMECh, KaK OMHCAaHO HHMXe. PacTeHusM naBaiu BBICOXHYTh Ha
Bo3ayxe. Mccnenyemele pacTeHUs KyJIbTUBUPOBAIN B T€UEHHE 2 CYTOK B TEILIULE IIPU
temnepatype 23-27 °C u otHocuTenbHol BiaxHoctu 60 u 80 %. 3atem pacTeHuUs
UHOKYJIHpOBaiu cnopamu Phakopsora pachyrhizi. Ucnionb3yeMblii IITaMM COIEPIKUT
aMHUHOKHCJIOTHYIO 3aMeHy F129L B MutroxonnpuansHoM Oenke nutoxpome b,
NPUAAINYI0 yCTOHUNBOCTh K Qo mHrudburopam. [lnsa obecneuenus ycmnexa
HCKYCCTBEHHOI MHOKYJISILIMU PAcTEHUsI IEPEHOCUIIN BO BIAXKHYIO KaMepy C
OTHOCHUTEJIbHOH BJIAXXHOCTHIO MpHONM3uTENbHO 95 % u npu 20-24 °C B Teuenue 24 4.
Hccnenyemelie pacTeHHUsl KyAbTUBUPOBAJIU B T€UeHUE N0 14 nHel B Terune npu
temnepatype oT 23 no 27 °C u orHocuTenbHO BiaxHocTu 60 u 80 %. Crenens

nopaK€Husl JUCTHEB FpI/I6aMI/I OLI€CHUBAJU BU3YaJbHO KaK % mjaonmragu nmopa>KE€HHbIX
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JUCTHEB, YPOBEHB 3a00JIeBaeMOCTH HEOOPaOOTAHHOTO KOHTPOJISI OOBIYHO MPEBBIIIA
85 %.

ITpumep ucnonb3oBanus 3. [Ipodpunakruyueckas 6oprda ¢ prkaBUMHON COM Ha
coeBbIx 000ax, koTtopas Bei3BaHa Phakopsora pachyrhizi (PHAKPA P6)

JINCThsI IPOPOCTKOB COM B FOPILIKAaX OMPBICKMBAJIU 10 CTEKAHUS paHee
ONHUCAaHHBIM PACTBOPOM JJIsl ONPBICKUBAHMUS, COJIEPKAIIUM KOHLEHTPALUIO aKTUBHOTO
UHTPEIUeHTa, KaK OMHUCAHO HIKe. PaCTeHUsIM 1aBa BBICOXHYTh Ha BO3JyXE.
Uccnenyemble pacTeHHs BBIPAIMBAJIN B TEUEHUE IIECTU NHEH B TEILTHIE MTPH
temrepatype 23-27 °C u oTHOCUTeNbHON BiIaxkHOCTH Bo3ayxa 60 u 80 %. 3aTtem
pacTeHuss HHOKYJIUpoBaiu cniopamu Phakopsora pachyrhizi. Ucnionb3yeMblii ITaMm
COAEPKUT AMUHOKHUCIOTHYIO 3aMeHy F129L B MUTOXOHIpPHUAJIBHOM OeJIKe LIUTOXPOME
b, mpugam Iy ycToidyuBocTh kK Qo unruburtopam. st obecneuenus ycrnexa
HUCKYCCTBEHHOW MHOKYJISILUH PACTEHHS MEPEHOCHIIH BO BIAXKHYIO KaMepy ¢
OTHOCHUTEJIbHON BJIAXKHOCTBIO MPUOIU3UTENbHO 95 % u 23-27 °C B Teuenue 24 4.
Hccnenyemelie pacTeHHsl BhIpALIUBAJIH B TE€UEHUE 10 14 AHEN B Tenauue npu
temnepatype ot 23 no 27 °C u orHOocuTenbHol BiaaxHocTu 60 u 80 %. Crenenp
NOpPaXEHUs JTUCThEB I'PUOAMHU OLIEHUBAIN BU3YaJIbHO Kak % MJIOIIAaaH IO PaKE€HHBIX
JUCTHEB, YPOBEHB 3a00JIeBaeMOCTH HEOOPaOOTAHHOTO KOHTPOJISI OOBIYHO MPEBBIIIA
85 %.

[Mpumep ucnonb3zoBanus 4. [Ipodunakruyueckas 6oprda ¢ pkaBUMHON COU HA
OTIIENIEHHBIX JIUCThSIX COM, KOTOpas BeI3BaHa Phakopsora pachyrhizi (PHAKPA P1
DL)

JINCTBsI MPOPOCTKOB COM B TOPIIKAX OMPBICKUBAJIHM IO CTEKAHUS paHee
OMHUCAHHBIM PACTBOPOM IJISl ONMPBICKUBAHHUSI, COEPIKAIMNM KOHLEHTPALUIO AKTUBHOTO
UHTPEIUEHTa, KaK OMHUCAHO HIKe. PACTeHUs OCTABIISUIN ISl CYIIKU B KaMepe TEeITULIbI
npu 20 °C u npu 14-yacoBoii OCBELIEHHOCTH B TeueHue Houu. Ha crneayromuiit neHp
JUCTHSI COOMPANH U MOMEINATH Ha YaIlKHA C BOJHBIM arapoM. 3aTeM JIUCThS
UHOKYJIUPOBaiu ciopamu Phakopsora pachyrhizi. Belnu nCronb30BaHbl ABA Pa3HBIX
U30JIATA!

OMH 4yBCTBHUTENEH K QO MHruOUTOpaM (AUKOTO THMA); U OAUH, KOTOPBII
COIEPKUT AMUHOKHUCIOTHYIO 3aMeHy F129L B MUTOXOHApHATBHOM O€lKe MUTOX pOME
b, mpunaromyo ycroituuocts k Qo uarudburopam (F129L). UrokynupoBaHHbIE
JUCTbsI UHKYOHUpOBAu B TeueHHe 16-24 4 npu BHICOKOH TeMIepaType B TEMHOMN

NbUIEBON KaMepe ¢ mocieaymoouiei nukybanueil B redenne 2-3 Heaenb B HHKyOaTope
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npu 20 °C u 12 g cBet/cyTku. CTeneHp MopakeHusi rpudamMu JUCTbEB OLIEHUBAJIH
BU3YaJIbHO KakK %o MJIOILIAAU NOPAKEHHBIX JIUCTHEB.

TecThl HA MUKPOTHTPALMOHHBIX TIJIAHINCTAaX

AKTHBHBIE CO€JUHEHHS OB MPUTOTOBJIEHbI OTAEIBHO B BHAE MATOYHOTO
pactBopa ¢ koHueHtpauueii 10 000 m.a. B numetuincynbpokcune. McxonHsie
pPacTBOPBI CMELIUBAIU B COOTBETCTBUU C COOTHOLIEHHEM, MTUMIETHPOBAJIN HA
MUKpoTuTpaunoHHbiil manmet (MTP) u pa3basisiaun Bogoit 10 yKa3aHHBIX
KOHIICHTPaLUil.

ITocne noGaBieHUsI COOTBETCTBYIOIIEH CYCIIEH3UH CIIOP, KaK YKa3aHO B
Pa3IUYHBIX IPUMEpPax HUCIOJb30BaHUS HUXKE, MJAHIIEThl IOMEINalu B KaMmepy,
HACBILIEHHYIO BOJISIHBIM mapowm, npu temmepatype 18°C. Ucnonp3ys abcopOunoHHbIN
doromerp, MTP uzmepsinu npu 405 HM uepe3 7 nHell ocyie HHOKYJISILUH.
HNsmepeHHble napamMeTpbl CPaBHUBAJIHN C POCTOM KOHTPOJBHOIO BapuUaHTa, He
copepxamero akTuHoro coequaeHus (100%), 1 KOHTPOJbHBIM 3HAUECHHEM, HE
coaepKaluM rpudOKOB, sl ONPeNeNIeH!s OTHOCUTEJNBHOTO pocTa % MaTOreHoOB B
COOTBETCTBYIOIIUX aKTHBHBIX COCIMHEHMSIX.

IIpumep ucnonb3oBaHus 5. AKTUBHOCTB NPOTUB Pyricularia oryzae, KoTopbie
BbI3BIBAIOT NUpUKyIsipuo3 puca (PYRIOR)

Hcnonw3zoBanu cycnensuto cnop Pyricularia oryzae B BOIHOM pacTBOpe
O6roconoa UM pacTBOpe APOKIKU-O0aKTONENTOH-TIMLEepuH uiu pactsope DOB.

ITpumep ucnonb3oBaHus 6. AKTUBHOCTb IPOTHUB Septoria tritici, KOTOpbIE
BBI3BIBAIOT MSATHUCTOCTD JIUCTheB Ha mimeHuie (SEPTTR)

Hcnonp3oBaliu CyCEH3HIO CIIOp Sepforia tritici B BONHOM pacTBOpe Ouocosona
WU PacTBOpPE OPOAOKU-0aKTONENTOH-TIULepuH unu pactsope DOB.

[Tpumep ucnonb3zoBanusi 7. AktuBHOCTh nipotus Colletotrichum orbiculare,
KoTopblie BeI3bIBaIOT aHTpakHO3 (COLLLA)

Ucnonp3zosanu cycnensuro cnop Colletotrichum orbiculare B BogHOM 2%
pacTBope coJioza.

[Ipumep ucnonb3oBaHus 8. AKTUBHOCTB NPOTUB Leptosphaeria nodorum,
KOTOpBIE€ BBI3BIBAIOT MsATHA Ha NUCThAX nimeHulbl (LEPTNO)

Hcnonp3oBanu cycneH3uto crnop Leptosphaeria nodorum B BOZTHOM pacTBOpe

O6mocooa uau pacTBOpe APOXNKKU-O0aKTONENTOH-TIIMIEpUH Win pactBope DOB.
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[Ipumep ucnonb3zoBanus 9. AKTUBHOCTB NpOTUB Alternaria solani, KOTopbie
BbI3BIBAIOT anbrepHapuo3 (ALTESO, nukoro tuna u F129L)

Hcnonp3oBanu nBe pasHble cycneH3suu crop Alternaria solani B8 BOHHOM
pacTBOpe OHMOCOJIOA UM PACTBOPE APOACKH-0AKTONENTOH-IHIIEPUH U PACTBOpe
DOB: uyBCTBUTENbHBIA U30JISIT AUKOIO TUIMA U YCTOWUYUBBIA K QO-UHIUOUTOPY
U30JIAT, COAepIKAIUN aMUHOKHUCIOTHYI0 3ameny F129L B MuToXoHApHaIbHOM Oefke
UTOXpoMe b, mpumarwmyw ycroiunBocTs kK Qo unruduropam (F129L).

ITpumep ucnonb3zoBanusi 10. AKTUBHOCTB NPOTUB Pyrenophora teres, KOTOpbIe
BBI3BIBAIOT CETUATYI0 NATHUCTOCTH Ha stuMeHe (PYRNTE, nuxoro tuna u F129L)

Hcnonp3oBanu 1Be pa3Hble CyCHeH3un crop Pyrenophora teres B BOMTHOM
pacTBope OMOCOTOAA UITH PACTBOPE APOXKIKH-0AKTOMENTOH-TIULEPHH UIIA PACTBOPE
DOB: uyBCcTBUTENBHBINA H30JAT AUKOTO THIA U YCTONYUBBIA K QO-mHruOUTOpY
U30JIAT, COAepKAIUN aMHHOKHCIOTHYI0 3ameHy F129L B MuToxoHApHaapHOM Oenke
nuToXpome b, mpuparmyn yctoiunBocTh K Qo unruduropam (F129L).

IIpumep ucnonw3zoBanus 11. AkTuBHOCTE poTuB Cercospora sojind, KOTopble
BBI3BIBAIOT cesieHOpoMo3HyI0 nsaTHUcToCcTh con (CERCSO)

3arem nobaBnsnu cycneHsuto cnop Cercospora sojina B BOTHOM PacTBOpe
O6mocosona uau pacTBOpe APOXNKU-O0aKTONENTOH-TINIEpUH Ui pactBope DOB.

ITpumep ucnons3zoBanus 12. AkTUBHOCTB NpoTuB Microdochium nivale,
KoTopbie Bei3bIBAIOT TUDYIES (MONGNI)

Hcnonp3oBanu cycnensuto cnop Microdochium nivale B BomHOM pacTBoOpe
Ourocosona WM pacTBOpe APOKIKU-0aKTONENTOH-TIULepuH uiu pactsope DOB.

Pe3ynbpTaThl BeIlIEyKa3aHHBIX MTPUMEPOB HUCIOIb30BAHUS MPUBEAEHBI B
cnenyromux Tabmumax.

PesynbraTel ucnbiranuii B Tabnunax 1 u C1-C4 Huske npuBeneHsl 1Jist 060pbObI C
¢uTOMATOreHHBIMH I'PHUOAMHU, COAEPKAITUMI AMHUHOKHCIOTHYIO 3ameny F129L B
MUTOXOHJPUAIBHOM OeJIKe HUTOXPOME b, MPHUAAIO LY YCTOHYHUBOCTDb K QO

UHTHOUTOpaM.
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Tabnuma 1:
PHAKPA (F129L
O6padoTka coefMHEHHEM ( )
Yposenb 3a00a1eBaHusi B %
N Crpykrypa P2 npu | P2 npu | P6 npu | P6 npu
) 4ma. |16 m.a. | 4 ma. | 16 m.a.
F
N,O
1 PN 80 27 90 56
o}
F
2 @*Wov\ i 5 0 26 1
/O‘N N\
(o]
cl e
3 Y . 30 3 40 6
Cl (o]
cl e
4 Y . 2 0 13 1
AN ~
Cl (o]
5 Q/k ”’0“\?( 28 1 50 4
/O*N O\
(o]
.0
6 /<j/L N :O ;[ . 1 0 19 1
~°N ~
o}
FC e
8 o X 4 0 5 0
o
F3C. N,O
9 o, o 35 23 41 4
o]
10 F’°\©/LN’°%§( 22 2 45 3
O SN
o]
11 F’C\C/LN’% 23 1 20 0
O NO
o]
.
.0
12 F*@*” j\o_ i " 25 1 37 9
[e]
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
Ne CrpykTypa npu npu npu npu
4ma. |16 ma. | 4 m.a. | 16 m.a.
|
13 F3°©)w° 28 0 25 0
/O\N CN
[o]
|
14 F3°\©/LN‘° 6 0 11 1
/O*N N\
[o]
b
N
15 )KQ/LW;E 4 0 24 |
/O*N No
[o]
F3C. N,O
17 NC@/L /V\O; " 70 50 63 57
o]
F
O
19 FJ\@*’“ /V\O\ i o 87 0 87 1
o}
F._F
20 QIN“’ 73 29 97 18
Cl /O‘N O\
(o}
F__F
N 00 77 7 88
21 i PO 0% 1 9
o}
F__F
N’O
22 i PO R 100 90 100 93
(o]
-
‘
23 FaCQ/LND 12 1 20 1
/O‘N NO
o]
F
F
24 Fs°©/¥w° 36 60 4 28
/O‘N o\
o]
-
25 Fﬁg&ﬁ% 16 3 50 2
/O‘N SN
o]




114

PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

26 Fa°©/¥w°j£ 12 0 19 1
/O‘N NG

F__F
27 QIN“’JE( 5 0 32 0
. _o, N_

CF;0 o) I?r

29 °F’°©/LN’°V\O\ i . 0 0

N’O
30 oY 53 1 77 2

31 N 0 0 4 0
/O‘N N

o]
F3C. N,O
32 PO 80 50 73 43
CF3 (o]
F3C. o)
33 O/L" V\o £ o 50 33 60 75
~ N ~
Cl o}
FaC. N,O
34 Q/L j\o\Ni oL 100 90 90 83
CF3 )

CFs
36 @*’“pv\o i . 100 42 100 43
~~N ~

N’o
37 Y, 40 3 40 2
FsC 7N ~
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

Ne CrpykTypa P2 npu | P2 npu | P6 npu | P6 npu
- 4ma. |16 m.a. | 4 m.a. | 16 m.a.
CF;
N-©
38 o N 37 4 47 1
< "N ~
0o
39 /©/LN‘O 30 4 15 7
F5C O N
o]
40 CI@/LN,O 20 s o ’)
cl O o
o]
41 CIJQ/LN’O 15 9 36 14
Cl /o\N N
o
O-N
) )
42 WN /O\Ni N_ 60 23 60 20
[o]
O-N
g o
43 WN /o\Ni oL 100 100 97 87
[o]
44 F N\©/kr‘“) Y . 77 17 77 21
o]
N\\ o
46 \Q/LN PN s < o -
CF3 le)
e
47 E _O, N_ 13 0 12 0
CF; o
N\\ o
48 \Q/LN P oo L00 w0 . .
CF3 o
N0
+ F OO 60 18 60 7
CF, o
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 Po6 Po6
No CrpykTypa npu npu npu npu
4 m.a. | 16 m.a. | 4 m.a. | 16 m.a.
F N,O
50 o hon 2 1 6 0
CF3 0
F N’O
51 o J o 28 2 15 0
CF, o]
FsC.
N Lo
52 PO 63 28 90 43
o]
A\ 0
53 N 63 17 100 47
Z°N ~
(o]
X ©
54 PO 0 1 20 0
o}
D\ 0
55 PO 3 1 13 5
F (o]
Br. N,O
56 o J_ o, 43 24 67 19
o]
FsC
N Lo
57 o hn 25 8 43 15
o]
Br N,O
58 POGR 2 0 4 0
o]
59 F:’c@*“‘o 67 20 63 11
Cl /O‘N oS
0O
60 F’°©/L"’° 23 1 53 2
Cl /O‘N N
o]
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
61 70 15 90 18
62 43 0 60 3
63 90 77 93 77
64 87 73 80 43
65 93 77 100 87
66 100 70 93 87
67 67 2 80 30
69 2 0 13 0
70 30 0 10 1
71 2 0 6 0
72 100 87 93 80




118

PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

F_F
73 @I"”&N\ 0 19
o]

c C
0.
74 A@*" /i?(o\ 27 6 16 3
o]

c Cl

_O.
75 &Q/L" /EE(N\ 8 0 13 1

o]

N,O
76 PSR 30 3 9 0

77 W@*’“’OV\ 1 67 4 40 3
/O‘N NO

_o O
78 PO 40 1 30 1

_0 O
79 PO N 21 2 44 4

O, Be)
80 Y @*" /V;Ni o 50 10 30 3

F__O. .0
81 Y \Q/LN /V\O\Ni N 6 0 2 0

o)
82 O\D\/Q/LN o i (o) 87 57
7N ~

.0, I 3
8 3 o\l/©/LN (0] N 97 73
VN ~
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
Ne Crpykrypa npu npu npu npu
4m.a. |16 ma. | 4 ma. | 16 m.a.
F o)
84 @/LN V\O;[ . 0 0 0 0
F o
F _O
85 @*N V\o i . 1 0 0 0
N ~
o]
F. e
86 @*" v\o i o 12 3 23 3
N ~
o]
F e
87 Q/LN V\o i o 8 0 7 0
-~ ‘N ~
F o
(o]
93 FchIN,oOJ*?(N\ 83 32 43 37
(o]
N,O
94 D 22 5 35 2
N ~
o}
N‘0
95 PSR 11 0 33 4
N [¢]
N,O
96 Y, 6 1 3 0
7N ~
[¢]
97 "’°v\o\£ . 4 | 1 0
(o]
08 "’°V\0\;[ o 3 0 1 0
(o]
N,O
99 Y . 43 12 87 33
~“°N ~
o]
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
Ne Crpykrypa npu npu npu npu
4m.a. |16 ma. | 4 ma. | 16 m.a.
We)
100 >k©*" /V\O\Ni " 18 0 25 4
o]
O
101 WQ/LN /V\o\ i o 70 37 60 17
Cl (¢}
N’O
102 CIJ/L /V\O\Ni o 60 11 90 43
(o]
.0
103 FQ/L" /V\O\Ni o 40 3 35 4
o
NC N,O
104 o Lo 22 15 19 11
[¢]
.0
105 *@*" /V\O‘Ni " 18 1 39 13
o]
106 Q*N“’j\o; . 5 1 32 9
Cl N [¢]
.0,
107 mj@*" /V\O\Ni " 1 0 15 1
[o}
O
108 i /@*" /V\O\Ni " 1 0 1 0
(o]
Cl N,O
109 PO 8 1 12 0
(o]
F
cl 0
110 @/LN ;;\ o 20 3 30 1
Cl (o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

o)
111 "’ °: 1 0 28 8 46 10
O 7 o\

NC. N,O
112 o, AN, 13 3 30 9

(o]
113 ”’ o 1 N 25 26 41 25
9 B

o)
114 B,Q/LN /V\O\Ni o 38 5 52 15

.0
115 @*’“ /V\O\Ni o 83 63 92 75

Cl
116 @*"j\oi o 85 57 85 67

Cl
Ke)
117 @*" V\O i o 85 10 88 12
<N ~

F
o)
118 @/LN V\o i o 10 0 32 0
N ~
F o]

Br
o)
119 @*" V\o ; o 93 63 92 63
~ N ~

Br N’O
120 PO SN 43 4 90 8

3
121 Nfog 100 08 08 92
O o
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No Crpykrypa npu npu npu npu
4 m.a. | 16 m.a. | 4 m.a. | 16 m.a.
Il
122 NIOE 100 73 93 90
/o‘ 0\
o]
~o
o)
123 @*" /V;N;[ o 100 82 90 78
o
124 -059 98 87 92 75
N /O‘N N\
[¢]
I
125 N 72 9 90 44
/O‘N N\
o]
~o
N,O
126 @* PO N 87 34 95 70
(o]
.0
127 @L N “ 1 90 44 93 62
/O\N N\
(o}
Cl
N,O
128 @* PO R 32 2 77 2
o
F N,O
129 i o Lo 28 1 24 2
o}
Cl
n©
130 PN 20 1 40 1
Cl o
131 0 0 2 0
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpyxTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
132 Fjij*”’o ] 0 6 0
E /O~N NG
(o]
o)
133 Q/L "
. o L o ] 0 2 0
CFs 0
F
Br. N’O
134 Y, 37 10 22 7
N ~
o]
Br N’O
135 Y . 15 | 16 2
PN ~
Br o]
0
136 Q/L o 1 1 0 3 2
[0} /O‘N N_
CFs o)
N,O
137 Y, 19 2 50 5
~°N ~
(o]
138 Br@fL"'o 47 2 35 1
PO O
0
139 :O/L”’o 47 2 72 24
/O‘N N\
(o]
140 Br@fk“'o 8 0 13 4
F /O\N N\
o]
F
141 Br@*"’o 2 0 2 0
/O‘N N\
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4mpa. |16 m.a. | 4 m.a. | 16 m.a.
Br N,0
142 o, N 19 5 26 5
Br [o]
FC WO
143 O A O 4 0 15 0
I °
FsC e
144 /°~N£(°\ 87 80 92 90
O o]
FiC e
145 O AN O 28 8 37 16
0
FiC \°
146 Lo Ao, 73 12 77 48
0
Fsc N,O
147 Loy Ao 73 18 95 18
A o}
F5C O
148 O N_ 9 2 13 7
I ©
EsC O
149 /°‘N£(N\ 83 45 87 31
O [0}
FaC ©
150 0., N__ 56 8 70 29
0
FsC o
151 o, N 37 3 53 6
0o

<




125

O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

N Crpykrypa P2 npu | P2 npu | P6 npu | P6 npu
) 4ma. | 16 ma. | 4 m.a. | 16 m.a.
FaC e
152 o don 24 1 38 7
An (o]
0
153 Q/L N V\o i o 12 3 22 1
~°N ~
Cl (o]
.0
154 O/L N V i 30 13 63 9
Cl /O\N 0\
o]
(o]
155 Q/L N V i 97 30 93 20
NC /O‘N 0\
o]
F
FaC N
156 Y . 27 0 47 3
F /‘N ~
(o]
o)
157 Q/L N o: ; . 1 0 1 0
~°N ~
Cl o]
(o]
158 Q/L N “ i 0 0 2 0
Cl /O\N N\
(o]
(o)
159 Q/L N V i 28 2
NC /O‘N N\ 28 l
[o]
160 @/\Q/L N“’/V\O\Ni o 100 97 87 90
o]
161 °7\©/L"§ow£ . 100 100 100 90
[o]
F
FsC e
162 Y\ 0 0 1 0
F /‘N ~N
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N Crpykrypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
Cl N,O
163 1, 20 1 47 9
SN ~
(o]
(o]
164 Q/L ”’: i 5 0 27 0
fe] /O‘N NG
[ 0
Xo)
165 KQ/L N 0: i \ 0 0 17 0
~7~N ~
(o]
o}
166 o YO/LN /V\O\Ni o 100 83 90 43
(o]
F
Cl N,O
167 o Jon 2 0 9 0
Cl (o]
O
.
168 ) Q/L /°:~N£ . 2 0 5 0
(o]
F
N’O
169 _ @[& /V\O\Ni o 77 0 77 0
[e]
F
(o]
170 ﬁjfLN‘ V ;[ 9 0 4 0
F Fo-ON NS
(o]
Cl
(o)
171 @fL“’ v ; 100 100 80 50
Cl /O\N O\
(o]
o}
172 /@”LN V\o i o 35 1 83 12
4 7~ ‘N o ~
Cl
(o]
173 @(L“’ V i 100 53 97 17
Cl /O‘N N\
0
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

Ne CrpykTypa P2 npu | P2 npu | P6 npu | P6 npu
] 4ma. |16 ma. | 4 m.a. | 16 m.a.
n©
174 ot o 100 | 100 | 80 0
<N ~
0
O
175 o o 100 97 100 93
N ~
o)
e
176 o N 100 100 100 90
Ve ‘N ~
o)
F
F N’O
177 -1, 100 21 87 47
7~ \N ~
0
F
178 F@/Lw ; . , ;
/O‘N N\
!
e
<N Ny
(o]
F
F N’o
180 Y 40 ; . ,
e ‘N ~
CF3 fo}
181 . ,NYQ/L N"’/V\O\Ni o 22 1 33 5
° (o]
0
o \°'NY©/LN /°~N£(N\ 6 0 13 0
[o]
\°
183 : o 16 0 18 5
~7°N ~
0
FC.q
o I 3
184 @*N’ - ) 49 4 6 |
< >N ~
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
N CrpykTypa npu npH npu npH
4m.a. |16 ma. | 4 ma. | 16 m.a.
N’0
185 %/L o Jn 100 67 90 77
CF; o]
|
O
186 N 1 0 2 0
/O‘N N\
CF3 o
\o»
187 N’°\:°\£ . 100 100 90 90
N o]
.0
188 Ql" 0: [ . 1 0 11 0
7N ~
CF; o]
CF;
ge)
189 N :O ; " 82 28 97 37
~ 7N ~
o]
Cl
N’O
190 o N 20 0 45 3
~“*N ~
CF;3 lo]
|
O.
191 N-° 77 2 83 22
/O‘N 0\
CF; 0o
A\ "
193 op N, 15 0 14 0
I °
e
196 /@*’“ V\o i \ 1 0 11 5
4 ~7*N I ~
F
F. N’O
197 o Jn 0 0 2 0
CF3 o]
F
Kol
198 @*" /;‘\Ni o 4 1 0 0
CF3 o}
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
F
Re)
199 @* N o: 1 " 0 0 0 0
~°N
CFs 0
Cl
.0
200 @* T 03 73 100 77
N ~
CF3 o}
F
o
202 @CLNDV\E?( 90 22 100 47
Fo-ON AN
o]
Ko
203 @*’“ V\o i o 87 32 93 32
~“~N ~
(o]
204 @l ] 50 4 80 5
206 @I 1 100 67 100 90
o)
207 @I‘ o: [ . 40 1 83 5
P\ ~
CF3 o
X
0
211 E] i V\o i . 100 43 100 77
<N ~
(o]
F
(0}
213 @[L N v i 50 3 40 11
F /O‘N O\
[0}
214 14 0 28 4

F
Fo-ON NS
o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

215 F3°©/<f>°\jff 87 37 87 33
/O~N SN
o

e
216 ) PO 77 13 80 29
| )

217 5/%0:0 £ . 97 53 93 100
~°N ~
(o]

N© 13
218 5* o, Ao, 100 87 100 100
)

219 5*"'0\:0 i ) 60 8 87 43
~Y N ~
0]

n© 13
220 & o, AN 90 30 100 71
o

221 /EJ/LN'();?( 100 63 100 100
/O‘N No
(o]

FsC
0 i 3
222 é/LN 100 57 100 93
/0‘ 0\
o

FaC
O
223 EJ/LN V\ i 4 0 28 0
/O‘ N\
(o]

CN
.0
224 @*" :0 i o 97 100 100 100
~N ~
o
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

CN
N’O
225 oy n 83 27 100 97

226 /°“)V©/Lj\;[ . 28 3 57 7

227 /°‘“)V°©/L"’iv\0w£ o 100 47 100 57

cl N
228 o N 5 0 22 2
7SN ~

O
229 /Q/L /;:N 1 o 27 2 77 6
o]

.0
230 /@* N /°J\N£ " 22 1 73 4

CF3 o)
e
231 _o_J_o_ 0 0 2 0
CF3 o
N°
232 o AN 100 73 100 83
CFs o)

N
F3C o)
233 aﬁL" V\o i . 100 57 87 27
F >N ~

234 F3°\©/¢’Jfr 53 18 53 15
/O‘N NG

235 F3°\©/ﬁw\'ojg( 100 73 87 77
/O‘N N\
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

OCF3
N’o
236 @* /V\O\N ;[ o 97 77 97 100
o

N
F e
238 o N 100 53 100 77
7N ~

CF3 (o]
F
F N,O
240 PN 70 8 73 3
Br (o]
F
F N,O
241 PO SR 3 0 33 12
Br (o]

F
F. N,O
242 o,k o, 87 10 87 20
I

F
F N,O
243 o, A n, 4 0 37 1
I

CF;
©
244 @* /;O /; o 14 0 15 2
(o]

CF3
N‘O
245 PN 28 8 13 2

cl N°
246 i PN 40 15 77 7
o}

cl N©
247 ] oL AN 16 2 33 8
o

Br
N,O
248 o, N 33 2 30 2
F [o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

CFs
N’o
249 oL o 87 37 90 43
F o

F3C
N,O
250 @J“ /9,5\)(0\ 90 90 90 80
CF, o

CF3
N’O
251 PO 80 80 80 80
Cl (o)

F
o
252 @XWOE 50 3 87 32
/o‘ N\
o]

F
A
253 @/LN'OV\?( 100 87 100 57
/O‘N N
o

Br
.0
254 @*" :o ;[ o 100 77 100 100
VN ~

Fac
cl o)
255 @J*N \: i 97 83 100 87
/O‘N N\

Cl
N,O
256 i PO 50 18 70 20

CF;
N’O
257 B,Q/L /V\O\Ni o 93 35 100 57

CF;
N,O
258 BIQ/L /V\O\Ni N 32 7 73 8

)
259 @* v “ i 80 17 93 40
CF30 O RN
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

CF3
N’O
260 ] Q/k /V\O\Ni N 22 0 22 0

261 @*”’o 70 9 87 32
CF30 O N

Cl N’O
262 i PO SN 63 1 47 4

CF;
N,O
263 ] Jij* /V\O\Ni o 80 15 73 22

o
F
e
266 /@*” :o i o 67 18 90 43
F <N ~
o}
F
o}
267 @* N V ; 2 0 10 4
F O NS
(e}

Cl
el
268 /@*" V\o i o 63 6 60 17
CF430 ZN ~

269 (Fj/k ve 5 0 18 0
CF30 A SN

F
0.
270 o @*" /V;Ni . 3 0 0 1

cl
_O
271 o /@*" /V;Ni " 5 1

CF3
N,O
272 o 1 60 8
~°N ~
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

N,O
273 PO 60 3
CF3 o

S
277 g)/LN'OJ?( 100 60 100 100
/O~N N\
(o]

.0
278 @*” V\O ;[ . 90 60 90 93
N ~
o
e 13
F
282 NQ/LN'OO ) 15 18
<N ~

F
/O
283 @%N 83 30 87 22
Cl /O\N 0\

F
/O
284 @:L“ 63 44 62 34
cl /O‘N N

F
285 @% N 87 50 90 35
/O‘N O\

I
286 KS/LN” 67 15 97 27
F O N

]
288 5/L 87 30 97 20
/O‘N N\

Cl
o)
290 @i;‘ Y. 92 14 83 21
E ~ N ~
I
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

)
294 ©/£" V\o i . 1 1 2 0
" 0
|
(o]
295 @/Q 2 0 11 0
/O‘N N\

296 5&9 N . 100 40 100 83
~ N ~

0
297 A<j/L” PO SN 90 37 87 37

208 é/k"’c’ 63 7 97 37
/O‘N N\

299 A<j/L”’° Y 53 13 53 22
Z N ~

F F
e
302 x@*" V\o i . 47 4 47 3
SN ~

F F
.0
303 x@*” Y . 2 0 12 0
~ N ~

F_|_F
304 5*"” 53 28 100 37
cl /O‘N o\

(o]
312 n° 100 53
/O‘N N\
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
N CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
o
L,
314 0 100 40
/O\N N\
[o]
A
315 N-° 100 60
/O‘N N\
[o]
L,
321 O 100 40
/O‘N N\
o
FF
324 5*“ 2 1 12 0
fe) /O‘N N\
I ]
F
F/i\o
325 @:Lw 24 4 22 1
F /O‘N AN
o]
rF
326 Fé/knﬁ 25 0 30 1
/O\N N\
o]
R
327 /5)\«” 23 3 48 4
/O‘N N\
[o]
FF
328 5*,(0 33 8 23 5
[o] (o]
fo) ~ N ~
[ o
Ao
329 @*Nﬂ 100 53 100 73
/O‘N N\
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
N Crpykrypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
rF
330 35/%/0 83 24 93 17
/O\N O\
[o]
FoF
P
335 o OO 77 53 80 25
o]
cl
R
S
H
336 o O S 63 20 50 17
o]
Cl
e r
>k,
337 Q/LN/O ) 9 0 13 1
[o] /O‘N AN
[ o
£ F
K,
340 N-° 23 4 42 7
/O\N n\
(o]
"
F/i\o
344 ﬁkw ) 6 0 16 0
F F /O‘N NS
(o]
rF
345 ES(LN” . 22 1 32 1
F /O‘N N
[o]
.
Fﬂ\o
346 F N-° 4 0 5 0
F /O\N H\
[o]
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
Ne CrpykTypa npu npu npu npu
4ma. |16 ma. | 4 m.a. | 16 m.a.
-
K
349 N’°\:° £ g 97 50 97 35
[e) ~ N ~
F/I\F °
F
e F
o
354 F w??ﬁ 17 2 21 4
/O\N N\
[o]
cF
F>|\0
355 /@LWO ) 34 7 48 4
Br F /O‘N N\
(o]
FF
357 5:%9 ' 13 1 18 0
F F /O‘N AN
[¢]
FUF
358 &LN” ’ 77 17 83 18
Br F /O‘N N\
[0}
FF
359 F\&LN' ., 100 37 100 43
F /O‘N N
(o]
rF
360 /&LN” 53 9 80 5
F F O AN
(o]
e F
Ko
361 N° 80 18 88 31
F F /O\N °<
(o]
FhF
e
363 E/j/k" - H 29 1 25 2
o ~ SN ~
F/'I:\F °
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

FF
365 &LN”\)?( 77 15 97 43
F O <
(o]

e F
F~ o
366 F n° 53 13 83 12
RS <
o

Ko
367 N | 63 9 93 30
/O‘N N\
(o]

FF
368 &LN” 83 47 90 73
Br F /O‘N o<
(o}

F F
.0
372 N H 85 26 85 16
/O\N N\
o}

N’o
373 o@é /o\/l\ o 77 27 | 100 | 38
I N
F/i\F °

N,O
375 q@f} /o\Ni . 47 8 40 6
F/i\F °

F
o
F
378 /@*Nﬂ 18 1 17 1
. _o, N
o]

F
F
F
380 n-° 53 5 60 12
O NQ
o]
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PHAKPA (F129L)
O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %
P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma. | 16 m.a. | 4 m.a. | 16 m.a.
387 60 30 80 47
388 1 0 3 0
389 28 4 43 3
390 22 0 18 2
393 93 55 93 42
394 9 3 12 2
395 43 4 67 18
396 3 0 4 0
399 67 8 90 15
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)

Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.
|
400 2 0 8 0
401 17 5 32 4
405 97 27 70 27
406 97 30 67 23
407 12 6 17 4
408 o_ 30 12 33 13
[o]
rF
409 é*npv\gi 77 40 83 73
F O SN
F o]
FlF
410 /é*n”v\g( 9 0 35 1
F _O N
F o
F
il
412 F N° 47 6 40 6
cl - N
(o]
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

413 40 15 33 15

FLF
414 N’°OV\9(O 53 9 53 15
J YT

F/i_\o
ol
415 YCj/LN /;:; N 47 5 67 11

F o
0
416 N /o\i o 57 27 67 25
O o]

FLF
N’O
417 _on o 35 18 63 22
N,

Ao
e
418 \(@’L /0“:; o 70 33 73 57
N,

Fo
419 -0 40 18 60 12

rF
N,O
420 PSR 8 0 12 1

FF
421 °'75/LN—°§510 100 33 87 57
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

P2 P2 P6 P6
No CrpykTypa npu npu npu npu
4ma | 16 m.a. | 4 ma. | 16 m.a.

FLF
422 °'6*~’°£§(N 30 0 32 2
[o]

rF
423 /5/%”0;?(0 100 57 93 53
NZ MY
FLF
424 /5/wa°§(“ 100 27 97 50
- _o. -

425 27 28 53 40

X F
Re
426 N /V\O\Ni . 7 1 27 10
[e]
.

F O
427 ﬁknﬁ 100 90 60 47
Cl Cl /O‘N 0\

F~ "0
428 ﬁ%ﬂ ) 70 11 83 20
Cl Cl /O‘N N\

rlF
429 c'jg)/kwpﬁ 83 50 67 43
cl - o<

FF
430 °'35/LN'°;V?( 22 6 37 17
cl OO

FF
431 c'jg)/LN” ’ 32 7 40 12
Cl /O‘N N\
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O6padoTka coefMHEeHHEM

PHAKPA (F129L)
Yposenb 3a00a1eBaHusi B %

% e o | | 16w
432 12 0 13 3
433 83 67 80 57
435 93 57 87 60
436 70 15 73 27
437 2 0 8 0
440 93 23 73 23
441 100 43 97 50
442 100 93 80 77
444 100 47 83 53
445 15 1 30 2
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PHAKPA (F129L
O6padoTka coefMHEeHHEM ( )
Yposenb 3a00a1eBaHusi B %
P2 npu | P2 npu | P6 npu | P6 npu
Ne C
: TPYKTYpa 4mpa. |16 m.a. | 4 m.a. | 16 m.a.
rF
446 /5*»4"’& 2 0 6 0
o]
£ F
F” "0
447 F N 7 0 33 1
F /O‘N o\
(o]
eF
F~ 0
449 F@/LND ., 33 10 57 9
Cl /O‘N N\
o
eF
| o]
450 F N° 3 1 4 1
F PN oL
o]
£k
F~ "0
451 F N© y 1 0 2 0
F O NS
[0}
£ F
F~ "0
452 Fjij/%ﬁ 60 6 70 14
cl R
(o]
FIF
458 @IN” " 93 57 83 50
/O‘N N_
(o]
|
o
461 FeC N© 26 2 52 6
/O*N H\
o]
F3C\O
462 @*N"’ 37 6 55 10
SO °Q
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PHAKPA (F129L)

O6padoTka coefMHEeHHEM
Yposenb 3a00a1eBaHusi B %

N CrpykTypa P2 npu | P2 npu | P6 npu | P6 npu
4 m.a. | 16 m.a. | 4 m.a. | 16 m.a.
Cl
463 Q/L"’o 6 0 3 0
FiCug _O N O
o]
CF3
(o]
464 @* N 1 0 8 0
o AOF °<
o
CpaBHUTENbHbBIC HCIBITAHUS
Tabnuma C1:
PHAKPA (F129L)
Yposenb 3a00aeBanus (%)
Coeaunenue CrpykTypa P2 at P2 npn P6 npu |P6 npu
4 m.a. 16 m.a. 4 m.a. 16 m.a.
Tpudaoxcucrpobun 71 17 79 33
KaK CPaBHUTEIbHbIN F3°\©*N'°v9(
npumMep AONAN O
[¢]
ITpum. 9 )E 35 23 41 4
F3C\©/LN,O
/O~N ol
)
Tabnuna C2:
PHAKPA (F129L)
YposeHnn 3a00aeBaHus
(%)
Coeannenue CrpykTrypa P2 npu 4 |P6 npu 4 m.a.
M.J.
CpaBHUTEIBHBIN 6 30
IIpUMep FsC\Q/LN,O\g(
o
ITpum. 231 0 2
FaC N° E 3
\Q/L OF oL
o
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus
(%)

CoeanHenue Crpykrypa P2 npu4 |P6 npu 4 m.a.
M.J.
CpaBHUTENBHBIN 27 70
npuMep B'\Q/LN'O
/O‘N N\
0
IIpum. 58 0 4
BT\Q/LN,O
/O‘N N\
o
CpaBHUTEIbHBIN 100 100
npumep /@/LN,O
/O*N N\
0
IIpum. 6 0 23
o™
/O‘N N\
(¢}
CpaBHUTEIBHBIN 40 80
IIpuMep /@/LN,O
cl ~ON NS
o
ITpum. 158 1 4
cl ~ON N
o}
CpaBHUTEIBHBIN 43 80
npumep C'@*N,O
/O\N N\
o
IMpum. 157 0 2
Cl\©/LN,o
/O‘N NO
o
CpaBHUTEIBHBIN 100 97
IIpUMEDP cl N-C
/O\N N\
cl o
ITpum. 4 2 17
cl N-©
/O‘N N\
cl o
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus
(%)

CoeanHenue Crpykrypa P2 npu4 |P6 npu 4 m.a.
M.J.
CpaBHUTENBHBIN 87 100
npuMep @/LN,O
/O‘N N\
o]
IMpum. 31 0 12
/O\N N\
o]
CpaBHUTEIBHBIN 12 38
IpuUMep F30\©/LN,O
/O‘N N\
o]
ITpum. 8 1 13
F3c\©/LN,o
/O‘N N\
0
CpaBHUTEIBHBIN 43 77
IIpuMep C'@*N,O
cl ~ON NS
o
ITpum. 41 4 35
C|j©/LN,o
cl ~ON N
0
CpaBHUTEIBHBIN 35 83
npumep N-©
/O‘N N\
o}
IMpum. 165 0 27
e
/O‘N AN
)
CpaBHUTEIbHBIN cl 87 97
IIpUMEDP n-C
/O‘N N\
Cl o
ITpum. 130 cl 33 67
e
/O‘N N\
cl o]
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PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus
(%)
CoeanHenue Crpykrypa P2 npu4 |P6 npu 4 m.a.
M.[.
CpaBHUTENBHBIN 60 70
IpuMep FaC\QlN,O
/O‘N NGO
0
ITpum. 188 2 30
/O‘N N\
0
CpaBHUTEIBHBIN FF 43 90
npuMep ©/\\[N,o
/O‘N N\
0
ITpum. 73 FF 1 37
/O\N AN
0
HeobGpaborannbrii 100 99
Tabnuua C3:
PHAKPA (F129L)
Yposenn 3a60neBanus (%)
Coenunenne CrpykTypa P2 npu 16 m.n. | P6 npu 16 m.xa.
CpaBHHTEIBbHBIN Br 23 28
puMep @*N,O
/O‘N N\
o)
IMpum. 120 Br 6 15
™
/O‘N N\
o
CpaBHUTENBHBIN ~o 87 80
puMep @*N,O
/O~N N\
0
ITpum. 126 ~o 32 60
o
/O~N N_
0
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PHAKPA (F129L)
Yposenn 3a06oseBanus (%)

Coeaunenue CrpykTrypa P2 npu 16 m.n. |[P6 mpu 16 m.x.
CpaBHUTENBHBIN 37 28
npumep N'°\/9
‘ /O‘N N\
g !
IMpum. 113 17 6
e
J /o\NiN\
g :
CpaBHUTENBHBIN 37 63
puMep /@/LN,O
NC O N\
o
ITpum. 159 0 0
NC ~ON NS
o
CpaBHUTENBHBIN 11 4
npuMep Facjg/LNzo
cl O NN
0
IIpum. 60 0 0
Fac:Q/LN,o
cl AN NS
0
CpaBHUTENBHBIN F 16 35
mpuMep FJ\Q/LN’O
/O‘N N\
o)
ITpum. 12 F 3 9
F n-©
/O‘N N\
0
CpaBHUTENBHBIN F-F 15 15
npuMep /QIN,O
F /O\N No
)
ITpum. 27 0 0
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PHAKPA (F129L)
Yposenn 3a06oseBanus (%)

Coeaunenue CrpykTrypa P2 npu 16 m.n. |[P6 mpu 16 m.x.
CpaBHUTENBHBIN F‘Ft\ 70 53
IpumMep N\Q/LN,O
/O‘N N\
0
ITpum. 282 15 18

F
0
/O‘N N\
[o]

% | O
CpaBHUTENBHBIN FaC—éﬂ\Q/L . 23 32
puMep N N
/O*N N
(o]

TIpum. 205 O ] 1 1
v
/O‘N N\
o}

HeobpaboranHubrii 100 87

Tabauia C4:

PHAKPA (F129L)
Yposensn 3a00aeBanus (%)

CoenuHenne CtpykTypa P2 npu 16 P6 npu 16 m.xa.
M.J.
CpaBHUTEIbHBIN 27 17
npuMep c N-©
/O‘N O\
cl 0
ITpum. 3 2 1
cl e
/O‘N O\
c )
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTENBHBIN 80 87
puMep BF\Q/LN,O
/O\N O\
o
ITpum. 56 32 15
BT\Q/LN,O
/O‘N O\
)
CpaBHUTENBHBIN CFs 87 90
IIpuMep @*N,O
/O‘N O\

o

ITpum. 36 CF3 47 57
@/L .0
N \:i
/O‘N ol

o
CpaBHUTENBHBIN 25 10
npumep
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
ITpum. 5 1 4
/O\N o\
o}
CpaBHUTENBHBIN 67 33
npuMep /@/LN,O
o O o<
| 0
ITpum. 216 20 15
0 /O\N 0\
| o)
CpaBHUTENBHBIN F 83 77
npumep @*Nﬁ
/O*N O\
(o]
ITpum. 1 28 47
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTENBHBIN 43 13
npuMep /@/LWO
FsC ~ON o<
0
ITpum. 37 0 0
FsC O SN
CpaBHUTENBHBIN 87 43
MIpUMEDP @/LN,O
/O‘N O\
0
ITpum. 30 2 1
/O‘N ol
0
CpaBHUTENBHBIN 57 60
npuMep
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
ITpum. 181 12 5
e
<o O A O
(o]
CpaBHUTENBHBIN 87 53
puMep /@/LN,O
NC ~ON o<
o
ITpum. 155 23 18
NC ~ON o<
o
CpaBHUTENBHBIN FF 100 90
npuMep /@IN’O
cl ~ON o<
0
IMpum. 20 30 18
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTENBHBIN 63 43
Cl /O‘N o<
(o)
IMpum. 154 25 17
Cl /O‘N o<
O
CpaBHUTENBHBIN 93 83
HpI/IMep \@/LN,O
/O‘N O\
0]
ITpum. 76 1 0
/O‘N O\
o]
CpaBHUTENBHBII 90 80
npuMep

/i/-n
Z
\ (o]
Jo
pd
O
/
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)

Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
ITpum. 86 6 7
F\©/LN,O
/O*N O\
(0]
CpaBHUTENBHBII 73 70
npuMep CIO/LN,O
/O‘N O\
o}
IMpum. 153 5 1
C|\©/LN,O
/O‘N o\
o}
CpaBHUTEIBHBIH 80 43
npumep NC n-C
/O\N o\
o
IMpum. 104 37 28
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PHAKPA (F129L)
Yposens 3a00aeBanus (%)
Coenunenue CtpykTypa P2 npu 16 P6 npu 16 m.a.
M.J.
CpaBHUTEIBHBIH CFs 11 9
puMep N-©
Oz SN
o
IMpum. 244 CFs 0 2
e
Oz SN
o
CpaBHUTEIBHBIN F 1 22
npumep N-©
/O\N N\
F o
ITpum. 131 F 0 0
e
/O\N N\
F o]
HeobGpaboTranHubrii >90 >85

PesynbraTel B Tabaunax C1 - C4 nmoka3pIBalOT, 4TO crieuu(puuaecKuit

3
3aMeCTHUTEJNb B MOJNOKEeHUU R’ ynydmaer ¢yHrHOUuAHYIO aKTUBHOCTD IIPOTHUB

¢uTomaToreHHBIX rpubOB, COAEPKALIUX AMUHOKUCIOTHYIO 3aMeny F129L B

5 MUTOXOHIPUATBHOM OeJIKe IIUTOXpOME b, MPUAAIUIYI0 YCTOMYUBOCTH K QO
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I/IHFI/I6I/ITOpaM, IO CPaBHCHUIKO C COCAUHCHUAMU, TAC IMMOJIOKCHUE R3 ABJIACTCA

HE3aMCIICHHbBIM.

Tabnuna C5:

Poct rpudos (%)

\
cl O N
o]

IIpumensiemast KoHUeHTpauus (M.A.) 0.016 0.016 0.016 0.016
Coenunenue CtpykTypa PYRIOR |ALTESO |ALTESO | MONGNI

JHKOT0 F129L

THIA
CpaBHUTENBHBIN 87 98 100 97
npumep uz3 WO Q—O\:@
2017/157923 CIO/ y"oo

N-N

IMpum. 158 38 66 79 71

Tabauna Coéa:

PHAKPA P1 DL
Yposenb 3a0oseBanus (%)

Qo I-uyBcTBUTENBbHBIN H30a4T AUKOro Tuna (0 %
F129L)

TecroBasi KOHUeHTpaUus (M.1.)

CoenuHenue CTpykTypa 0 |03 1 3 10 30 100 |300
CpaBHUTENBHBIN Q_OJQ
npUMep u3 e o0 78 (80 |77 |48 |30 18 |5
WO 17/157923 NN
93
Ipum. 158 . Q/LN“’/V\O; . 38 |7 2 1 4 5 4
(o}




Tabauua C6b:
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PHAKPA P1 DL
Yposenn 3a0oneBanus (%)
Qo I-ycroiiunsbiii F129L uzoast (100 % F129L)

TecToBasi KOHUeHTPaUus (M.1.)

10

CoenuHenue CTpykTypa 0 0.3 1 3 10 30 100 (300
C i =

PaBHUTENbHBIN Qop
npumep u3 Cl/©/ LN 88 90 95 92 90 65 52
WO 17/157923 NN

93
ITpum. 158 CIQ/L”'O/O\ N 87 57 8 2 4 4 5
o]

PesynbraTel B Tabnaunax CS5-C6b moka3piBalOT, YTO COENMHEHHs COTIACHO
HACTOSIIIEMY U300PETEHUIO 3HAYUTENbHO YIYULIAT (YHTUIUIH YO0 aKTHBHOCTD
NpOTUB (PUTOMATOTEHHBIX IPUOOB, COAEPKALIUX AMUHOKUCIOTHYIO 3aMeny F129L B
MUTOXOHJPUAJIBHOM Oelike LHUTOXPOME b, MPUAA LY YCTOHYUBOCTDb K QO
UHTUOUTOpaM, MO CPAaBHEHUIO C MIPUMEHEHUEM COeUHEHUs, packpbiToro B WO
2017/157923.

Tabnuua C7a:

PocT rpudos (%)

IIpumensieMasi KOHHeHTpauusa (M.1.) 0.016 0.016 0.025 4
Coeaunenue CrpykTypa PYRIOR [ALTESO [PYRNTE | CERCSO

AMKOr0 |AHKOIO

THOA THOA
CpaBHUTENBHBIN 100 94 84 33
npumep uz WO F3C’o\©/LN’O
98/23156 AONANON

o
ITpum. 9 38 73 44 11
F5 e
(o]




Tabauua C7b:
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PHAKPA (F129L)

Yposenb 3a00neBanusn (%)

Coenunenne CrtpykTypa P2 npu 4 m.a.
CpaBHUTENBHBIN o o
npuMep u3 FC Yol o |17
WO 98/23156 N
Fa N’O
ITpum. 9 o o 6
ZSN ~
o
HeobGpaboranHbrii 92

Tabauua C8a:

Poct rpudos (%)

IIpumensiemasi KOHUeHTpauus (M.1.) 0.016 0.063 0.016 4
CoenuHenue CrpykTypa PYRIOR |[COLLLA |(ALTESO |ALTESO
AHKOIO F129L
THIA
CpaBHUTENBHBIN 100 77 94 87
pUMeEp U3 F3C’O@N’O
WO 98/23156 OO
o
ITpum. 84 48 33 43 39
o 0
HyC” N
0
Tabnuna C8b:
Poct rpudos (%)
IIpumensiemasi KoHUeHTpauusa (M.A4.) 0.25 0.25 0.063 0.016
Coenunenue CrpykTypa PYRNTE |PYRNTE |LEPTNO |MONGNI
AHKOIO F129L
THOA
CpaBHUTEIBHBIN 87 84 79 86
npuMep U3 FsC O\Q/LN’O
WO 98/23156 OO
o)
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Poct rpudos (%)

IIpumensiemasi KOHUeHTpauusa (M.A4.) 0.25 0.25 0.063 0.016
Coenunenue CrpykTypa PYRNTE |PYRNTE |LEPTNO |MONGNI

AUKOTO F129L

THIA
ITpum. 84 JE/ 39 49 60 32

o .0
/O*N 0\
)

PesynbraTel B Tabnunax C7a - C8b mokas3bIBarOT, 4TO crieun(puuecKuit

3amecTuTENb R? KOHIIEBOrO QeHuna yaydmaer QyHTUOUIHYIO aKTHBHOCTD MTPOTHB

¢uTOmaTOreHHBIX rPUOOB MO CPABHEHHIO C COEAUHEH MSIMH NPEIECTBYOIMETO YPOBHS

5 TEXHHUKH.
Tabnuua C9:
Poct rpudos (%)

IIpumensiemasi KOHUHeHTpauus (M.A.) 0.016 0.063 4

Coeaunenue CrpykTypa PYRIOR |LEPTNO |CERCSO

CpaBHUTENBHBIN No 58 100 56

OpuMep us3 FsC N-C

WO 98/23156 O\ AN O

o)
ITpum. 9 38 67 11
F3C N’O
(e]
Tabnuua C10:
Poct rputos (%)
IIpumensiemas koHuenTpauus (m.a.) (0.016 0.063 0.016 4 0.016
Coenunenue CrpykTypa PYRIOR [LEPTNO |ALTESO |CERCSO |MONGNI
F129L

CpaBHUTENBHBIN s 49 93 85 66 84
IpUMeEp u3 F3°\©/gw°v\9(
WO 98/23156 Oy
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Poct rputos (%)

IIpumensiemass koHuesTpauus (m.a.) (0.016 0.063 0.016 4 0.016
Coenunenue CrpykTypa PYRIOR [LEPTNO |ALTESO |CERCSO |MONGNI
F129L
ITpum. 8 o l OJE( 13 70 55 27 54
3 N”
/O~N N\
o]
Tabnuna Clla:
Poct rpudos (%)
IIpuMeHnsiemasi KOHUEHTPALHS 0.016 0.25 0.063 0.016 0.016
(m.1.)
Coenunenue CrpykTypa PYRIOR [SEPTTR |LEPTNO |ALTESO |ALTESO
AHKOT 0 F129L
THIA
CpaBHUTEIBHBIN o 39 77 95 100 87
IpuMep u3 F3°\©/gu~°352(
WO 98/23156 Ay
ITpum. 8 13 57 70 56 52
F3C. N,O
o

Tabauna Cl1b:

Poct rputos (%)
IIpumensiemasi KOHUeHTpAUUS (M.1.) 4 0.016
Coenunenue CrpykTypa CERCSO [MONGNI
CpaBHUTEIBHBIN o 60 80
NpuMep U3 Fsc\©/¥Nf°
WO 98/23156 SO N
(o]

ITpum. 8 27 54

F3C N,O

[Sass N
o




Tabauua C12:
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Poct rpubos (%)

IIpumensieMasi KOHUEHTpaLHs 0.016 0.25 0.063 0.016 0.25
(m.1a.)
CoenuHenne CrpykTypa PYRIOR |[SEPTTR [COLLLA [MONGNI [PYRTNE
F129L
CpaBHUTENBHBIN s 87 61 81 69
npuMep u3 \@N‘o
WO 98/23156 ~ONN S
o]
CpaBHUTENBHBIN 82 89 93 84 87
npuMep U3 N-°
WO 98/23156 OO
(o]
IIpum. 76 o 43 0 39 35 66
(o]
Tabnuna C13:
Poct rpudos (%)
IIpuMmensiemasi KOHUEHTPALHSA 0.063 0.016 0.016 0.25 4
(m.1.)
Coeaunenne CrpykTypa LEPTNO |[ALTESO [ALTESO [PYRNTE [CERCSO
JAHKOT0 F129L JAHKOIO0
THOA THIA
CpaBHUTENBHBIN s 85 67 66 59 71
npuMep u3 \@N‘o
WO 98/23156 AN O
(o]
CpaBHUTENBHBIN o 65 93 81 53 67
npuMep u3 \©/gn~°
WO 98/23156 OO
(o]
CpaBHUTENBHBIN 100 100 87 78 87
NpUMep U3 N°
WO 98/23156 OO
[e]
ITpum. 76 . 39 55 37 39 28
o




Tabauua C14:
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Poct rpubos (%)
IIpumeHnsieMasi KOHUEHTPALHSA 0.016 0.25 0.063 0.016 0.016
(m.a.)
CoenuHenne CrpykTypa PYRIOR |[SEPTTR |COLLLA |ALTESO |ALTESO
aukoro |F129L
THNA

CpaBHUTENBHBIN o 80 100 81 93 95
npuMep u3 \@/\/OE
WO 98/23156 ™
CpaBHUTENBHBIN 81 87 93 89 93
npumMep u3 N‘°v\52/
WO 98/23156 ™
IIpum. 77 o 20 49 39 73 69

Qsasaet

o
Tabnuna Cl5a:
Poct rpubos (%)
IIpuMmensiemasi KOHUEHTPALHS 0.016 0.25 0.063 0.016 0.016
(m.1.)
Coenunenue CrpykTypa PYRIOR [SEPTTR |COLLLA |ALTESO |ALTESO
AHKOI0 F129L
THNA

CpaBHUTEIbHBIN s 88 39 82 94 100
npuMep u3 C'@*N‘Oﬁo
WO 98/23156 TN
CpaBHUTEIBbHBIN 83 39 89 81 89
pUMep u3 ° N'°JE(
WO 98/23156 e
IMpum. 153 50 0 55 71 68
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Tabauna C15b:

Poct rpubos (%)

IIpumensiemasi KOHUeHTpauus (M.1.) 0.063 0.25 4 0.016
Coenunenue CTpykTypa LEPTNO [PYRNTE [ CERCSO | MONGN

AHKOI0 I

THIA
CpaBHUTENBHBIN Ng 88 57 62 95
npuMep us cl N-°
WO 98/23156 O A O

0

CpaBHUTENBHBIN 69 61
npumep U3 C|\©IN,0;9(
WO 98/23156 O AN O
ITpum. 153 55 31 26 75
C|\©*N,o I 3
/O‘N oL

Tabauua Cl6a:

Poct rpudos (%)

IIpumensiemasi KOHUEHTPAU U 0.016 0.25 0.063 0.25 0.016

(m.1.)

Coenunenue CtpykTypa PYRIOR [SEPTTR |COLLLA |ALTESO |ALTESO
AHKOI0 F129L
THIA

WO 98/23156

CpaBHUTEIBHBIN s 100 59 82 43 90
Cl .0
npumep us3 @N /JEQN "
(o]

IIpum. 157 15 20 63 27 57
Cl N,O
(o]




Tabauna C16b:
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Poct rpubos (%)
IIpumensiemasi KOHUeHTpauusa (M.A4.) 0.25 0.25 4 0.016
Coenunenue CtpykTypa PYRNTE [PYRNTE |CERCSO |[MONGN
auxoro |F129L I
THIA
CpaBHUTEIBHBIN Ng 76 80 78 100
pUMep U3 cl N-©
WO 98/23156 O AN
)
ITpum. 157 54 58 36 56
C|\©)§N,o
/O\N
o

Tabnuua C17:

PHAKPA (F129L)
Yposenn 3a601eBaHus
(%)
Coeannenue CtpykTypa P2 npu 4 P6 npu 16
M.[. M.J.
CpaBHUTEIBHBIN o 83 57
npuMep u3 \Q/KN’O\:Q(
WO 98/23156 O 00\
CpaBHUTENBHBIN 80 37
IIpUMeEDP U3 \QIN«O
WO 98/23156 AONAN O
(o]
CpaBHUTEIBHBIN s 60 30
npuMep u3 \@N’O\E
WO 98/23156 ~On o°\
IMpum. 76 35 4
/O‘N O\
o
CpaBHUTEIbHBIN o 45
IIpUMeEp U3 \@/QND
WO 98/23156 S e VAN
0
CpaBHUTEIBHBIN 67 67
OpuUMeEp U3 \QINp
WO 98/23156 O AN
0
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PHAKPA (F129L)
YpoBeHb 3a001eBaHus

(%)
Coeannenue CrpykTypa P2 npu 4 P6 npu 16
M.[. M.[.
ITpum. 77 37 20
n-©
/O\N N\
o)
CpaBHUTEIBHBIH o 23
pUMep U3 FSC@N’O
WO 98/23156 AONAN O
(o]
ITpum. 9 1
F3C N’O
o
CpaBHUTEIbHBIN Ng 20 9
IpuMep us Ck@/gwo
WO 98/23156 AONAANN
0
ITpum. 157 1 1
Cl N,O
o
CpaBHUTEIBHBIN 83 87
npuMep us3 a N-©
WO 98/23156 AONAN O
o
CpaBHUTEIBHBIH Ns 47 18
pUMep U3 CK@KN’O
WO 98/23156 OO
)
IMpum. 153 19 5
a e
/O‘N N
o)
HeoGpaboraunbrii 92 75
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Tabauua C18:

PHAKPA (F129L)
YpoBeHb 3a00a1eBaHus

(%)
P2 npu 1 P6 npu 4
CoeauHeHnne CrtpykTypa MLII. M.A.

CpaBHUTENBHBIN
FaC n©
PUMED U3 @ 32 43
/O‘N NO
(e]

WO 98/23156

FsC O
ITpum. 8 o, kN 6 1
)

HeobpaboranHbirii 92 75

PesynbraTel B Tabnaunax C9-C18 moka3piBaOT, 4TO crieupuueCcKuil 3aMeCTUTEIb
R* yayumaer yHIHIHAHYIO aKTHBHOCTb B OTHOIIEHHH (BDUTOMATOTEHHBIX IPUGOB MO

CPaBHCHUKO C COCAUHECHUAMU NPEAIICCTBYOIECTIO YPOBHA TEXHUKH.
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ITEPBOHAYAJIbHAA ®OPMVYJIA U30BPETEHUA

1. IIpumenenue coennHeHu Gopmysr I
3
R
R
o)
(Ra) N/ I)
n O 2= R1\
H3C R CH3
o)

rae
R' BbIOpaH u3 O u NH;
R’ BbIOpaH u3 CH u N;
R’ BbIOpaH u3 ranoreHa, C;-Cj-ankuna, C;-Cy-ankenuna, Ci-C,-

MoHoranoreHankuna, C,-C,-nuranoreHajakuiia, MOHOTAJIOT€H-3TeHHJIa, JUTaJ0reH-
atenuna, Cs;-Cg-nuknoankuna u -0-C-Cy-ankuna;

R* BbIOpan u3 Ci-Ce-ankuna, C,-Cy-ankenmna, C,-Cy-ankunamna, C-Ce-
ranorenankmuia, C-Cy-ranorenankenuna, C,-Cy-ranorenankunuia, -C(=0)-C;-Cy-
ankuna, -(C;-C,-ankun)-0-(C,-C;-ankuna), -(C;-C,-ankmun)-0-(C,-C,-ranorenankumia)
U -C1-Cy-ankui-Cs3-Ce-IIUKITI0ATKNUIA;

R? BbIOpaH u3 ranoreHa, CN, -NRSR(’, C,-Cys-ankuna, C,-Cy-ankenuna, C,-
Cs-anxununa, -0-C,-Cy-ankuna, -C(=N-0-C,-C4-ankun)-C,-Cy-ankuna, -C(=0)-C;-
C4-ankuna, -O-CH,-C(=N-0-C;-C4-ankun)-C,-C4-ankuna, C;-Ce-unknoankuna, Cs-
Ce-tuknoankenuia, -C-Cy-ankui-Cs-Cg-nuknoankuia, -O-C;-Cg-1uKiioankunia,
benuna, 3- - 6-4JIEHHOTO T'e€TePOLUKIOAIKUIA, 3 - - 6-4JIEHHOI'O FeTePOLUKIIOATKEHUITA
U 5- Uy 6-4J€HHOTO reTepoapua,

r7e yKa3aHHbIe TeTEePOMUKIOAIKHUII, TeTePOIUKIOATKEHU U TeTePOapU MOMUMO
aTOMOB yriiepona coxep:xart 1, 2 unu 3 rerepoaroma, Beiopanusie u3 N, O u S,

r7ie yKa3aHHble (eHUJ, TeTePOMUKIIOANKUII, TETePOIUKIOATKEHU U TeTePOapul
NPUCOEIUHEHBI HEMMOCPECTBEHHO UJIN Uepe3 aToM kucjiopoaa win depe3 C-C,-
AJIKUJICHOBBIN JIMHKEP,

v rae anupaTuieckue u NMKIndeckue pparmMenTol R? sBasroTcs
HE3aMEIIEeHHbIMU WJIK HeCYyT 1, 2, 3, 4 uiu 10 MakCUMaJbHOTO KOJMYECTBA
OJWHAKOBBIX WJIH PA3HBIX TPYIII R®:

R® BbIOpan u3 ranoreHa, CN, NH,, NO,, C,-C4-ankuna, C;-C,-ranorenankuina, -O-

C,-Cy-ankuna, u -0O-C,-Cy-rajoreHajaKuia;
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R’,R® meszaBucumo IApYyT OT Apyra BeIOpaHsbl U3 rpynmnsl, cocrosmeit uz H, C,-
Ce-ankuna, C,-Cg-ranorenankuna u C,-Cy-ankuHumIa;

n npencrasisieT coOoil nenoe yucio, Beidpannoe 3 0, 1,2, 3, 4u 5;

KaK TaKOBBIX M B (POPME UX CTEPEOH30MEPOB U TAYTOMEPOB, U UX N-OKCUAOB U
CeJIbCKOXO03SIHCTBEHHO MPUEMIIEMBIX CoJeil, Ayt 60pbOBI ¢ PUTOMATOreHHBIMU
rpudamMu, KOTOpbIE COAEpPIKAT AMHUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHIpHATBHOM

Oenke MUTOXPOME b, MPUIAKIIYI0 YCTOHYUBOCTh K QO MHTHOUTOpAM.

2. Ipumenenue o 1. 1, rae B popmyre I R' Bei6pan u3 O u NH; u R*
sei6pan u3 CH u N, npu ycmosuwm, uto R” npexncrasmsier co6oit N B ciyuae, korga R'

npencrtasisier coboit NH.

3. [pumenenue o . 1 wmu 1. 2, rae B popmyie I R® Bribpan us C,-C,-
ankuna, C,-C,-monoranorenainkuna, C,-C,-guranorenankuna, C;-Cy-IHUKIOAJKUIA U -

0-C-Cy-ankuia.

4. [pumenenue o mobomy u3 mm. 1 - 3, rae B hopmyne I R* Beibpan u3
C,-C4-ankuna, C,-Cy-ankenuna, -C(=0)-C,-C,-ankuna, C,-Cy-ranorenankuna, C,-Cy-

ranorenankenmna u -(C;-Cy-ankun)-0-(C-Cr-ankumna).

5. ITpumenenue no mobomy u3 . 1 - 4, rae B popmyne I R? BeiGpan us3
C,-Cs-ankuna, C,-Cs-ankenuna, C,-Cs-ankununa, -0-C,-Cs-ankuna, -C(=N-0-C,-C,-
ankun)-C;-Cy-ankuna, -O-CH,-C(=N-0-C,-C;-ankun)-C;-C;-ankuna, C3-Cy-
nukioankuna, -Ci-Cy-ankun-Cs-Cy-uukioankuna, -0-Cs-Cy-unknoankuia, penuna, 3-
- 5-4JIEHHOT0 FeTePOLUKIIOANKIIA U S- WU O-4JIEHHOTO reTepoapuia, rie yka3aHHble
reTepOIUKIIOANKUI U FeTepOoapuyl IOMUMO aTOMOB yriepoaa coaepskat 1 wiu 2
reTepoatoma, BeiOpannabie u3 N, O u S, rne ykazaHabie pEeHUT U TeTepoapu
NMPUCOEAUHEHBI HEMMOCPEICTBEHHO HJIM Yepe3 aTOM KHUCJIOpOaa UK Yepe3
METHJIEHOBBIN JIMHKED, U rae anudaTudeckue U qUKIudeckue pparmMentsr R?
SIBJITFOTCSI He3aMEIeHHBIMU WJIK HeCYT 1, 2 unu 3 OAWHAKOBBIC UJIU Pa3HbIE TPYIIIIbI
R, KOTOpbIE HE3aBUCHMO APYT OT Apyra BeIOpaHsl U3 rajorena, CN, mernna u C -

rajjor¢HaJiKkuja.
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6. [IpumeHenue no mobdomy u3 nm. 1 - 5, rae puronatoreHHbIe TPUOBI

NpEeACTaBIAIT cOO0M pkaBuuny cou (Phakopsora pachyrhizi w/unu P. meibomiae).

7. Cnoco6 60psObI ¢ puTONMaTOreHHBIMU rpuOaMU, KOTOPbIE CONEPIKAT
aMUHOKHCIOTHYIO 3ameHy F129L B mutoxoHnpuanbHOoM Oeske nutoxpome b,
NPUIAOMYI0 YCTOHYHBOCTh K QO MHrHOUTOpaM, KOTOPBII BKIFOYAET:

ne4eOHY0 U/ uau npoduIakTUYECKY 00pabOTKy pacTeHU UM MaTepuana s
Pa3MHOKEHHs YKa3aHHBIX PACTEHHH, MOABEPKEHHBIX PUCKY 3a00JeBaHuUs OT
yKa3aHHBIX (PUTONATOTeHHBIX TPUOOB, U/ MU HAHECEHUE HA YKa3aHHbBIC
¢uronarorenHsie TpuObI 3PPEKTHBHOTrO KOJIMYECTBA MO MEHbIIEH Mepe OJHOTO

coenuHenus popmyisl I, kak ykazaHo B jJrodom u3 mm. | — 5, unu comepskameii ero

KOMITO3HIIUH.
8. Coenunenust Gpopmyisl |
3
R
R4
N° l
R0 o H
2 N
HaC” R CHg3
o]
rue

R’ BbiOpan u3 CH u N;

R’ BbIOpaH u3 ranorena, C;-Cs-ankuna, C,-Cs-ankeHuna,
C,-C,-monoranorenankumna, C,-C,-qurajoreHaakuiaa, MOHOrajJoreH-3TeHMUIA,
nuranoreu-strenunna, C;-Ce-nuknoankuna u -0-C,-Cy-ankuia;

R* BbiOpaH u3 C-Cg-ankuna, C,-C,-ankenmna, C,-Cy-ankununa, C,-Ce-
ranorenankuia, C,-Cy-ranorenankenuna, C,-Cy-ranorenankunuia, -C(=0)-C;-Cy-
ankuna, -(C;-Cy-ankun)-0-(C1-C;-ankuna), -(C;-Cy-ankun)-0-(C,-C,-ranoreHankuia)
U -C1-Cy-ankun-Cs3-Ce-LIUKI0aTKNUIA,;

R? BBIOpaH u3 rajorena, CN, -NRSR(’, C,-Cy4-ankuna, C,-Cy-ankenuna, C,-
Cs-anxununa, -0-C,-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cs-ankuna, -O-CH;,-C(=N-0-C;-C4-ankun)-C,-Cy-ankuna, C3-Ce-unkinoankumna, Cs-
Ce-muknoankenuna, -C,-Cy-ankun-Cs-Ce-nuknoankuna, -O-Cs;-Cg-IuKI0alKuIa,
¢denuna, 3- - 6-4IEHHOTO T'e€TePOIUKIOANKUIIA, 3- - 6-4JICHHOT'0 reTePOLHKIOATKEHHIIA

U 5- Uau 6-4JE€HHOIrO reTepoapuia,
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r7e YKa3aHHbIE IeTePOLUKIOAIKUI, T€TePOLUKIOAIKEHUI U TETEPOAPUI TOMUMO
aTOMOB yriepoja coxep:xart 1, 2 wnu 3 rerepoaroma, BeiopanHsie u3 N, O u S,

rae yka3aHHble (PeHUJI, T€TePOIUKIIOANKUII, FeTEPOLUKIOATKEHU U IreTepOoapuI
MPUCOEIUHEHBI HEMOCPEACTBEHHO UJIM Yepe3 aToM kuciaopoaa unu dyepes Ci-Cj-
AJIKUJIEHOBBIN JTUHKED,

v rjae anudaTuueckue u nMKIudeckue pparmeHTsl R? apnstoTcs
HE€3aMeIeHHbIMU UJH HecyT 1, 2, 3, 4 uiau 10 MaKCUMaJIbHOTO KOJUYECTBA
OAWHAKOBBIX WU PA3HBIX T'PYIII R:
R® BbIOpaH u3 rajorena, CN, NH,, NO,, C,-C,-ankuna, C;-C,-ranorenankuina, -O-
C,-Cy-ankuna u -0O-C;-C4-ranoreHajakuia;

n npenctapisieT codoil nenoe yucio, Beidpanaoe 3 0, 1,2, 3, 4u 5;

KaK TaKOBbIe U B JOpPMe UX CTEPEOU30OMEPOB U TAYTOMEPOB, U UX N-OKCUIOB U

CEJIbCKOXO03sIHCTBEHHO MPUEMIIEMbIX COJIEH.
2 o
9. Coenunenus mo . 8, rne R™ mpencrasiser codoit N.

10. CoenuHenne ro mo6omy u3 mm. 8 - 9, rae R® Bei6pan uz CN, C,-C,-
ankuna, C,-C,-ranorenankuna, C;-Cy-nuknoankuna, -0-C,-C,-ankuna u -0-C-C,-

rajJjjor¢HaJikujia.

11. Coenunenue no arobdomy u3 nm. 8 - 10, raoe R* BbIOpaH u3 C,-Cg-ankuna,
C,-C4-ankenuna, C,-Cg-ranorenankuna, C,-Cy-ranorenankenuna, -(C,-Cy-ankun)-0O-

(C1-Cy-ankuna) u -(C,-Cz-ankun)-0-(C;-C,-ranorenankuna).

12. Coenunenus no jgrwdomy u3 nm. 8 - 11, rae n npeacrasnsier coboii 1, 2

Uiy 3.

13. Coenunenus no mobomy u3 nn. 8 - 12, rae R Boibpan us ranorena, CN,
C,-Cy-ranorenankuna, C,-Cy-ankuna, -0-C,-Cy-ankuna, -O-C,-C4-rajioreHajakuia, -
C(=N-0-C,-C4-ankun)-C,;-C4-ankuia, -C(=0)-C,-C4-ankuna, C;-C4-uukioankuna, -
C,-Cy-ankun-C;-Cy-muknoankuna, -0-Cs;-Cy-unknoankuna, peHuna, 3- - S-4JIeHHOTO
reTePOIUKIIOANIKHUIIA U 5- WU O-4JIEHHOTO reTepoapuiia, rae yKkasaHHbIi
reTepOLUKIIOAIKHUI U reTepoapui MNOMUMO aTOMOB yriepoga coaepat 1, 2 unu 3

rerepoaTtoma, BeiOpannbie u3 N, O u S, rae ykasaHHBIH (HEeHUI, reTepOLUKIOATKHUI U
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reTepoapuil MpUCOEIUHEHBl HETTOCPEICTBEHHO UJIM Yepe3 aTOM KUCJIOPOAa UJIH Yepe3
C1-C,-ankuneHoBBIN JIMHKED, U IJle HuKIudeckue GpparmedTsl R? sBnstoTcst
HE3aMELIEHHBbIMU UJIK HECYT 1, 2 uiau 3 OJMHAKOBbIE UJIM PAa3HbIE€ IPYIIIbI R®,
BbiOpanHble u3 rajgoresa, CN, C,-C,-ankuna, C,-C,-rajoreHankuna,

-0-C-Cy-ankuna u -0O-C;-C,-rajoreHajikuia.

14. ATrpoXxuMuUYecKue KOMIO3ULUHU, KOTOPbIE COAEPKAT BCIIOMOIaTeIbHOE
BEIECTBO M MO MEHbLIEH Mepe OOHO coennHenne Gopmyibl [, Kak ykazaHo B JIFOOOM
u3 n. 8 — 13, kak TakoBOe WJIH B (OpME €ro CTepeonu3oMepa HiIu

CEJbCKOXO035IICTBEHHO MPUEMJIEMON COJM UJIM TayToMepa Uiu N-OKCHUAa.

15. Cnocob 60opbOBI ¢ GUTOMATOrEHHBIMU TPUOAMHU, KOTOPBIH BKIIIOYAET:

neueOHY0 W/ Wiu npopHIaKTUUECKYI0 00padOTKy pacTeHUN UK MaTepuana s
Pa3MHOKEHHS YKa3aHHBIX PACTEHHH, MOABEPKEHHBIX PUCKY 3a00JI€BaHUS OT
yKa3aHHBIX (PUTONATOTeHHBIX TPUOOB, U/UIN HAHECEHHE HA YKa3aHHbBIC
¢uronaroreHHsle TPUOBI IO MEHbLIEH Mepe OJHOr0 coennHeHus: Gopmysl I, kak
yKa3aHo B JIFOOOM u3 nm. 8 — 13, uiu arpoXxuMU4YecKOl KOMIO3UIINU KaK YKa3aHO B .

14.
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HU3MEHEHHAA ®OPMVJIA U30bPETEHNA

1. IIpumenenue coennHeHnit popmynst I
3
R
i~
o)
a N~ .
(R )n 1
O g2 R
Hs;C” R CHs
o)
rae
R' BbIOpaH u3 O u NH;
R’ BbIOpaH u3 CH u N;
R? BbIOpaH u3 ranorena, C;-C,-ankuna, C,-Cy-ankenuna, C,-C;-

MoHoranoreHankuna, C,-C,-quranoreHajakuiia, MOHOTAJIOT€H-3TeHHJIa, TUTaJOreH-
atenuna, Cs;-Cg-nuknoankunaa u -0O-C-Cy-ankuna;

R* BeIOpan u3 C,-Cy-ankuna, C,-C4-ankenuna, -C(=0)-C,-C,-ankuna,
C,-C4-ranorenankuna, C,-C4-ranorenankenuna, -(C;-C,-ankmn)-0-(C,-C,-ankuna) u
-CH,-uuknonponuna;

R? BbIOpaH u3 rajoreHa, CN, -NRSR(’, C,-Cy-ankuna, C,-Cy-ankenuna, C,-
Cs-anxunnna, -0-C,-Cy-ankxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cy-ankuna, -O-CH;-C(=N-0-C;-C4-ankun)-C,-Cy-ankuna, C;-Ce-unknoankuna, Cs-
Ce-nmuknoankenuna, -C,-C,-ankun-C;-Cg-iuknoankuia, -O-C;-Cg-1IuKI0aIKHIA,
dennna, 3- - 6-4JIEHHOTO reTePOLUKIOANKHIIA, 3- - 6-UJIEHHOTO reTePOLUKIOATKEeHUIA
U 5- Uy 6-4J€HHOTO reTepoapua,

r7ie yKa3aHHbIE TeTEePOLUKIOAIKUI, TETEPOIUKIIOATKEHUI U T€TePOaPUI TOMUMO
aTOMOB yriiepona coxep:xart 1, 2 miu 3 rerepoaroma, BeiOpanubie u3 N, O u S,

r7ie yKa3aHHble PeHUJ, TeTePOIUKIIOAIKUII, TETePOIUKIOATKEHUI U TeTepOapuil
MPUCOEIUHEHBI HEMMOCPECTBEHHO UJIU Hepe3 aTtoM kucioponaa win depe3 C-C,-
AJIKUJICHOBBIN JIMHKEP,

v rae anupaTuueckue u nMKIndeckue pparmMentol R? sBasroTcs
HE3aMEIIeHHbIMU UJIH HeCyT 1, 2, 3, 4 uau 10 MakCUMaJIbHOTO KOJIMYECTBA
OJWHAKOBBIX WJIH PA3HBIX TPYIII R®:

R® BeIOpan u3 ranorena, CN, NH,, NO,, C,-C,-ankuna, C;-C,-ranorenankuina, -O-

C,-Cy-ankuna, u -O-C,-C4-rajoreHajakuia;
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R’,R® meszaBucumo ApYyT OT Apyra BeIOpaHsbl U3 rpynmnsl, cocrosimei u3 H, C,-
Ce-ankuna, C,-Cg-ranorenankuna u C,-Cy-ankuHumIa;

n npencrasisieT coOoil nenoe yucio, Beidpannoe 3 0, 1,2, 3, 4u 5;

KaK TaKOBBIX U B pOpMe HX CTEPEOU3OMEPOB U TAYyTOMEPOB, U UX N-OKCHUIIOB U
CeJIbCKOXO03sIHCTBEHHO MPUEMIIEMBIX CoJeil, Ayt 60pbOBI ¢ PUTONMATOTEHHBIMU
rpudamMu, KOTOpbIE COAEpPIKAT AMHUHOKHUCIOTHYIO 3aMeny F129L B MUTOXOHIpHATBHOM

Oenke MUTOXPOME b, MPUIAKIIYI0 YCTOHYUBOCTh K QO MHTHOUTOpAM.

2. Ipumenenue o 1. 1, rae B popmyie I R' Bei6pan u3 O u NH; u R*
sei6pan u3 CH u N, npu yemosuw, uto R” npexcrasmsier coboit N B ciyuae, korna R'

npencrtasisier coboit NH.

3. [pumenenue o . 1 wmu 1. 2, rae B popmyie I R® Bribpan us C,-C,-
ankuna, C,-C,-monoranorenainkuna, C,-C,-guranorenankuna, C;-Cy-IHUKIOAJKUIA U -

0-C-Cy-ankuia.

4. [pumenenue o mobomy u3 mm. 1 - 3, rae B popmyne I R* Beibpan u3
C,-C4-ankuna, -C(=0)-C,-C;-ankuna, C,-C4-ranorenankuna u -(C,-C,-ankun)-0-(C;-

Cy-ankuna).

5. ITpumenenue no mobomy u3 ni. 1 - 4, rne B popmyie I R? eibpan u3
C,-Cs-ankuna, C,-Cs-ankenuna, C,-Cs-ankununa, -0-C,-Cs-ankuna, -C(=N-0-C,-C,-
ankun)-C;-Cy-ankuna, -O-CH,-C(=N-0-C,-C;-ankun)-C;-C;-ankuna, C3-Cy-
nukioankuna, -Ci-Cy-ankun-Cs-Cy-uukioankuna, -0-Cs-Cy-unknoankuia, penuna, 3-
- 5S-4JIEHHOT0 FeTePOLMKIIOANKIIA U S- HJIU O-4JIEHHOTO reTepoapuia, rie yKa3aHHbIe
reTepOIUKIIOANKUI U FeTepOoapusl IOMUMO aTOMOB yriepoaa coaepskat 1 wiu 2
reTepoatoma, BeiOpannabie u3 N, O u S, rne ykazaHabie pEeHUT U TeTepoapu
MPUCOEAUHEHBI HEMMOCPEACTBEHHO HJIM Yepe3 aTOM KHUCJIOPOaa UJK uepes
METHJIEHOBBIN JIMHKED, U rae anudarudeckue u qukandeckue Gparmenrs R?
SIBJITFOTCSI He3aMEIeHHBIMU WJIK HeCYT 1, 2 unu 3 OAWHAKOBBIC UJIU Pa3HbIE TPYIIIIbI
R, KOTOpbIE HE3aBUCHMO APYT OT Apyra BeIOpaHsl U3 rajorena, CN, mernna u C -

rajjor¢HaJiKkuja.
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6. [Ipumenenue no mobdomy u3 nm. 1 - 5, rae puronaroreHHbIe TPUOBI

NpEeACTaBISAIOT cOOOH pxkaBuuny cou (Phakopsora pachyrhizi w/unu P. meibomiae).

7. Cnoco6 60psObI ¢ puTONMaTOreHHBIMU rpuOaMU, KOTOPbIE CONEPIKAT
aMUHOKHCJIOTHYIO 3ameHy F129L B mutoxonapuanbHoM Oenke uutoxpome b,
NPUIAOMYI0 YCTOHYHBOCTh K QO MHrHOUTOpaM, KOTOPBII BKIFOYAET:

ne4eOHY0 U/ Wiu npopUIaKTUIECKY 00pabOTKy pacTeHU WK MaTepuana s
Pa3MHOKEHHS YKa3aHHBIX PACTEHHI, MOABEPKEHHBIX PUCKY 3a00J€BaHUS OT
yKa3aHHBIX (PUTONATOTeHHBIX TPUOOB, U/ UIU HAHECEHHE HA YKA3aHHbBIE
¢uronarorenusie rpudbl 3PPEKTHBHOrO KOJIMYECTBA 10 MEHbIIEH Mepe OJHOTO

coenuHenus popmyisl I, kak ykazaHo B jqrodom u3 mm. | — 5, unu comepskamei ero

KOMITO3HIIUH.
8. Coenunenust Gpopmyisl |
3
R
R*
N-C !
R o, X
HsC” R ~CHs
O
rue
R’ BbiOpan u3 CH u N;
R’ BbIOpaH u3 ranorena, C;-Cy-ankuna, C,-C4-ankeHuna,

C,-C,-monoranorenankuina, C,-C,-qurajoreHajakuiaa, MOHOrajJoreH-3TeHHUIa,
purajnoreu-strenuna, Cs;-Ce-uknoankuna u -0-C-Cy-ankuia;

R* BboiOpan u3 C,-Cy-ankuna, C,-Cs-ankenmna, C,-Cy-ranorenankuna, C,-
C,-ranorenankenuna, -(C;-C,-ankun)-0-(C,-C;-ankuna) u -(C,-C,-ankmn)-0-(C,-C,-
rajoreHajKuia);

R? BhIOpaH u3 rajorena, CN, -NRSR(’, C,-Cy4-ankuna, C,-Cy-ankenuna, C,-
Cs-anxkununa, -0-C,-Cy-anxuna, -C(=N-0-C,-C4-ankun)-C,-Cs-ankuna, -C(=0)-C;-
Cs-ankuna, -O-CH,-C(=N-0-C,-C4-ankun)-C,-C4-ankuna, C;-Cg-unkinoankuna, Cs-
Ce-tuknoankenuna, -C,-Cy-ankun-Cs-Ce-nuknoankuna, -O-Cs;-Cg-IuKIoalKuiIa,
¢denuna, 3- - 6-4IEHHOTO TE€TePOIUKIOANIKUIIA, 3- - 6-UJICHHOT'0 reTePOLHKIOATKEHHIIIA

U 5- Uau 6-4JE€HHOIO rerepoapuia,
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r7e YKa3aHHbI€ MeTePOLUKIIOATIKUI, T€TePOLUKIOAJKEHUN U TETEPOAPUI TOMUMO
aTOMOB yriepoja coxep:xart 1, 2 wnu 3 rerepoaroma, BeiopanHsie u3 N, O u S,

rae yka3aHHble (eHUJI, TeTePOIUKIIOANKUII, FeTEPOLUKIOATKEHU U reTepOoapuI
MPUCOEIUHEHBI HEMOCPEACTBEHHO UJIM Yepe3 aToM kuciaopoaa unu dyepes Ci-Cj-
AJIKUJIEHOBBIN JTUHKED,

v rjae anudaTuueckue u nMKIudeckue pparmeHTsl R? apnstoTcs
HE€3aMeIeHHbIMU UJH HecyT 1, 2, 3, 4 uiau 10 MaKCUMaJIbHOTO KOJUYECTBA
OAWHAKOBBIX WU PA3HBIX T'PYIII R:
R® BbIOpaH u3 rajorena, CN, NH,, NO,, C,-C,-ankuna, C;-C,-ranorenankuina, -O-
C,-Cy-ankuna u -0O-C;-C4-ranoreHajakuia;

n npenctapisieT codoil nenoe yucio, Beidpanaoe 3 0, 1,2, 3, 4u 5;

KaK TaKOBbIe U B JOpPMe UX CTEPEOU30OMEPOB U TAYTOMEPOB, U UX N-OKCUIOB U

CEJIbCKOXO03sIHCTBEHHO MPUEMIIEMbIX COJIEH.
2 o
9. Coenunenus mo . 8, rne R™ mpencrasiser codoit N.

3
10. Coenunenue no grodomy u3 nm. 8 - 9, rne R’ Bpibpan u3 C;-C,-ankuina,
C,-C,-monoranorenankuina, C,-C,-guranorenankuia, Cs;-Cy-nukaoankuiaa u -0-C;-

Cy-ankuna.

11. Coenunenue no grodomy us nm. 8 - 10, rae R* BbIOpaH u3 C,-Cy-ankuna,

C,-Cy-ranorenankuna u -(C,-Cy-ankun)-0-(C,-C,-ankuna).

12. Coenunenus no jgrwdomy u3 nm. 8 - 11, rae n npeacrasusier coboii 1, 2

Uiy 3.

13. Coenunenus no mobomy u3 nn. 8 - 12, rae R Beibpan us ranorena, CN,
C,-Cy-ranorenankuna, C;-Cy-ankuna, -0-C,-Cy-ankuna, -O-C,-Cy-rajioreHajakuia, -
C(=N-0-C,-C4-ankun)-C;-Cy-ankuna, -C(=0)-C,-Cy-ankuna, C3-Cy-uukiaoankuna, -
C,-Cy-ankun-C;-Cy-muknoankuna, -0-Cs;-Cy-unknoankuna, peHuna, 3- - S-4JIeHHOTO
reTePOIUKIIOANIKHUIIA U 5- UIu O-4JIEHHOTO reTepoapuiia, rae yKkasaHHbIi
reTepOLUKIOAIKHUI U reTepoapuil NOMUMO aTOMOB yriepona coaepat 1, 2 unu 3
rerepoaroma, BeiOpanabie u3 N, O u S, rae ykasanHbli (eHUI, TeTePOIUKIIOATKIIT U

rerepoapui NpuCOCANHECHBI HETOCPECACTBCHHO UJIK Y€PE3 aTOM KHCJIOPOAa UJIN YCPE3
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C1-C,-ankuneHoBBIN IMHKEP, U IJle HUKIudeckue GpparmenTsl R? sBnstoTcst
HE3aMELIeHHBbIMU UJIK HECYT 1, 2 uiu 3 OOMHAKOBbIE UJIM PAa3HbIE IPYIIIbI R®,
BeiOpanHbie u3 ranoreHa, CN, Ci-C;-ankuna, C,-C,-ranorenankuna,

-0-C;-Cy-ankuna u -0O-C,-C,-rajoreHaikuia.

14. ArpoxuMuyecKkue KOMIO3ULNHU, KOTOPbIE CONEPKAT BCIOMOTraTEbHOE
BEIECTBO M MO MEHbLIEH Mepe OHO coenrHeHne GopMyJnbl I, kak yka3zaHo B 10O0OM
u3 nn. 8 — 13, kak TakoBO€ WJIH B (OpPME €ro CTepeonu3oMepa Hiu

CEJbCKOXO035IICTBEHHO MPUEMJIEMON COJIM UJIU TayToMepa Uiau N-OKCHUaa.

15. Cnocob 6opbOBI ¢ GUTOMATOrEHHBIMU IPUOAMH, KOTOPBIA BKIIFOYAET:

neueOHY0 U/ Wiu npoduIaKTUUECKY0 00paboTKy pacTeHUH WJIU MaTepuaia Jjis
Pa3MHOKEHHS YKa3aHHBIX PACTEHHH, MOABEPKEHHBIX PUCKY 3a00J€BaHUS OT
yKa3aHHBIX (PUTONATOTeHHBIX TPUOOB, U/UIU HAHECEHHE HA YKa3aHHbBIC
¢utonaroreHHsle TpUOBI IO MEHbIIEH Mepe OAHOrO coequHeHus GopMysl I, kak
yKa3aHo B JFOOOM u3 nm. 8 — 13, uiu arpoXxuMHU4ecKOl KOMIO3UIINHU KaK YKa3aHO B 1.

14.
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