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TEPBULIM/IHBIE COEJUHEHUS

Hacrosimee u3o0peTreHne OTHOCUTCA K TepOMIMAHO AKTHBHBIM IHPUIA3UHOBBIM
IPOU3BOMIHBIM, a TaKXke K CIOCO0aM M MPOMEXKYTOUHBIM COETUHEHUSIM, IPUMEHSEMBIM JUIS
NOJIy4eHUs] ~ TaKMX  MPOU3BOAHBIX.  Hacrosimmee — m3o0pereHHe  JOMOJHHUTEIBHO
pacrpocTpaHseTcss Ha TepOMLUAHbIE KOMIIO3MIIMY, COIAEpIKAllfe TaKkue MPOU3BOAHBIE, a
TaK)k€ Ha MPUMEHEHHE TaKMX COCJUHEHMH U KOMIO3MLMH [Js KOHTPOJIs pOCTa
HEXENaTeNbHbIX PACTEeHUl, B YaCTHOCTH, HA NPUMEHEHWE MJIi KOHTPOJS COPHSKOB B
KyJIbTypax MOJIE3HbIX PACTEHUMN.

Hacrosimee wu3o0pereHHe OCHOBAaHO HAa OTKPBITHM TOTO, YTO MMUPUAA3HHOBBIC
npon3BoHble popmyIsl (1), onpeneneHHble B JAHHOM JOKYMEHTE, MPOSIBIIIOT HA YAUBJICHUE
XOpOUIYI0 TepOMLUAHYI0 aKTUBHOCTb. TakuM 00pa3oM, B COOTBETCTBHM C HACTOSIIHUM
n300peTeHneM TmpeacTaBieHo coenuHeHne ¢opmynsl (I) wimm  ero arpoHOMHYECKH

npuemjieMast COJib UJi HBUTTEP-UOHHBIC (I)OprII

R4
A R®
| X
N a z
R NZ 1>< 2\(X)"
R® R D,

rae

R' Boibpan u3 rpymmsl, cocrosimeii m3 Bomopoxa, ramorena, Ci-Ceankuma, Co-
Ceankenuna, C,-Cgankmaumna, Cs-Cgnuxnoankuna, C;-CgranoreHankunia, -OR7, -
OR™, -N(R"S(0),R”, -N(R°)C(O)R"”, -N(R®)C(O)OR", -N(R*)C(O)NR'’R"",

NR®)CHO, -N(R™), u —S(O)R";
R’ BbibpaH u3 rpymmsl cocrosumeil m3 Bomopoma, ramorexa, C -Ceankmma u C-

Ce¢ranoreHaaKkuia,;
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u npu stom, eciu R' BeGpan u3 rpymmel, cocrosmedi m3 —OR’, -OR™
NR*S(0),R"”, -NR*C(O)R", -N(R*)C(O)OR", -N(R*)C(O)NR'R", -N(R®)CHO,
-NR™), u -S(O)R", R* Bpibpan u3 rpymmbl, cocrosimeil u3 Bogopoma u Ci-

Ceankuna;, uim

R' u R? BMecTe ¢ aToMom yrieposa, K KOTOpOMY OHHM IPUCOeTUHEHBI, 00pa3yroT Cs-
CeLIUKIIOAKUIIBHOE KOJIBIO WU 3-O-ujieHHBbIH reTepOLMKINI, KOTOPBIH comepxkut 1

WK 2 TeTepoaToMa, o OTAEIbHOCTH BhiOpanHble u3 N u O;

Q npencrasisier co6oit (CR™R™)p;

m pasnsiercs 0, 1, 2 wnm 3,

o 1 2 o
kaxapii 3 R™ u R nesasucumo BBIOpaH W3 TPYIIBI, COCTOSIIENH W3 BOAOPOIA,
7 15 7
ranorena, C;-Ceankuna, C,-Cgranorenankuna, -OH, -OR’, -OR™? -NH,, -NHR', -
15 6 Top 7 15
NHR"™ -N(R®*)CHO, -NR"R" 1 —S(O)R"’; mmut
o 1 2]
kaxcaeiit u3 R i R” Bmecre ¢ atomom yriaepoaa, K KOTOPOMY OHH IIPUCOEIUHEHBI,

obpazyer C3-CeLIUKIIOANKNUIBHOE KOJBLIO WM 3-0-4JIEHHbIH MeTePOLIUKIINI, KOTOPBIH

comep>kut 1 mnu 2 rerepoaroma, 1o oTaenbHoCTH BhiOpanHble u3 N u O;
3 4 5 o
R’, R" u R” He3aBucHMMO BbIOpaHbI M3 TPYIIIbI, COCTOSLIEH M3 BOAOPOIA, TajioreHa,
15
uano, HuTpo, -S(0O)R ™, C;-Ceankuna, C;-Cedpropankuna, C;-Csdpropankokcu, Ci-
6y .
Ceankokcn, Cs-Coumxmoankuna u —N(R”),;

v pb
kax bl R” He3aBucumo BoiOpaH u3 Bopopona u C,-Ceankuna;

. o7 . 15
kax bl R' He3aBucuMO BbIOpaH u3 rpynmsl, coctosmei u3 C-Ceankuna, -S(0),R ™, -

C(O)R", -C(O)OR" u —-C(O)NR'"R"’;

kaxapiii R™ HesaBucumo BbIOpaH m3 rpymmsl, cocrosmeii u3 -S(O),R", -C(O)R", -

C(O)OR" —C(O)NR'R"" 1 —C(O)NR°R"*;
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R™ 1 R™ Hezasucumo BbIGpassI u3 rpymmsl, cocrosimeii u3 C -Ceankia, -S(O),R ", -
C(OR”, -C(O)OR”, —-C(O)NR'R" u ¢enmma, um rme ykasaHHbII (eHuN
HeoOs3aTenbHO 3amemen 1, 2 wmm 3 3amecturensmu R’ KOTOpbIE MOTYT OBIThH
OJIMHAKOBBIMH WUJIU PA3IUYHBIMU, WU

R™ u R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHM MPUCOEINHEHBI, 00pa3yroT 4-6-
YJIEHHOE TeTEePOLUKIMIBHOE KOJBLO, KOTOPOe HeoOA3aTeNbHO CONEPIKUT OIUH

JIOTIOJTHUTETBHBIN T€TEPOATOM, IO OTHEIbHOCTH BbiOpaHHbIH 3 N, O u S; u

A mpencrasisieT coO0 6-UJICHHBIH reTepoapuit, KOTOpbIi conepkut 1, 2, 3 nim 4
aToMa a30Ta, U Te TeTepoapuil MOXKET ObITh HeoOs3aTeNIbHO 3amerneH 1, 2, 3 unu 4
samectuTessiMu R®, KOTOpbIE MOTYT GbITh OXHMHAKOBBIMI WM PA3IHYHBIMH,

U TIPY 3TOM, €CJid A 3amelneH | uin 2 3aMeCTUTEINSIMH, KaKIbIi R® HezaBucumo
BHIGPAH U3 IPYIIIIbL, COCTOsIIET U3 rajoreHa, HUTpo, nuaHo, -NH,, -NHR', -N(R"),, -
OH, -OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R"’, -C(O)NR'R"’, -
S(O)zNRmR”, C-Coankuna, C,-Cgranorenankmia, Cs;-Ceuuxnoankuia, Cs-
Ce¢ranorennukioankuia, Cs-Cenuknoankokcu, C,-Cgankenuna, C,-
Ceranorenankenuna, C,-Ceankununa, C;-CsankokcuC,-Csankui-, runipokcuC.
Csankun-, Ci-CsankokcuCi-Csankokcu-, C,-Ceranorenankokcu, Ci-
CsranorenankokcuC,-Csankmi-, Cs3-Cgankenmnokcu, Cs-Ceankuamnaokcu, N-Cs.
Cunrnoankmiamuso, -C(R*)=NOR®, (benmnna, 3-6-4IEHHOrO TreTePOLMKIINIIA,
KOTOPBIN comepskuT 1 mim 2 reTepoaToMa, Mo OTAeIbHOCTH BbiOpanHbie u3 N u O, u
5- unu 6-4JIEHHOrO reTepoapuia, KOTOpbii conepskutT 1, 2, 3 unu 4 rerepoatoma, 1o
oTAeNnbHOCTH BhiOpaHHbie U3 N, O u S, u pu 3TOM yKa3aHHbIe (PEHUJI, TETEPOLIMKITHIT
WJIA TeTepoapuil HeoOs3aTeIbHO 3aMeleHbl 1, 2 wiu 3 3aMeCcTUTeNsIMH R9, KOTOpBIE

MOTYT OBITh OJJMHAKOBBIMH WJIH PA3JINYHBIMUY,
WJIH
. 08
ecnmu A 3amemieH 3 wiu 4 3aMeCTUTENsIMH, Kaxknaelii R® He3aBuCHMO BbIOpaH U3

TPYIIIBI, COCTOsIIIeN u3 rajorena, —NH,, -NHR’, -N(R7)2, -OH, -OR’, -C(O)NR16R17,

16p 17
-S(0),NRR ", Ci-Coankuna u C;-CeranoreHankmna; u
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v 9 -
Kax bl R” He3aBHCHMO BBIOpAH M3 TPYIIIBI, COCTOSIIIEH U3 rajorena, nuaHo, -OH, -

6
N(R”),, C-Cyanxuna, C,-Cyankokcu, C-Cyranorenankmna u C;-C,raoreHaIKOKCH;

X BbIOpaH u3 rpymnmsl, cocrosmen 3 Cs-Colmkioankmna, GpeHnna, S- uim 6-4IeHHOro
rerepoapuiia, KOTopblil coaepkut 1, 2, 3 unm 4 rerepoatoma, MO OTAENbHOCTU
BoiOpaHHbie U3 N, O u S, u 4-6-4JIeHHOrO reTepOLUKIINIA, KOTOPBIA comeput 1, 2
WK 3 TeTepoaToma, Mo OTAeNbHOCTH BeiOpaHHble 13 N, O U S, U Ipu 5TOM yKa3aHHbIE
LIUKJIOAJIKUJIbHBIE, (DEHWIIbHBIC, TeTEPOAPUIIbHBIC WIIH TeTePOLUKIHIIbHbIE (PparMeHThb
HeoOsI3aTeNbHO 3aMelleHbl | MM 2 3aMeCTHTESIMH, KOTOpPble MOTYT OBITh
ONMHAKOBBIMU WM PAa3INYHBIME, BBIODAHHBIMH 13 R, M TIIe BbIIICyKa3aHHbIC
dparmentsr CR'R?, Q u Z MOryT GbITh MPHCOCAMHEHBI B JIFOOOM MONOXKEHHH
YKa3aHHBIX LUKJIOAJKIIBHBIX, (PEHIIIbHBIX, TETEPOAPHUIIBHBIX WIIH [eTePOLHKINIBHBIX

(dparmeHToB;

n pasHsiercs O wn 1;

Z BpiOpan u3 rpymmsl, cocrosimeii u3 —C(O)OR™, -CH,OH, -CHO, -C(O)NHOR'!, -
C(O)NHCN, -OC(O)NHOR', -OC(O)NHCN, -NR°C(O)NHOR"', -NR°C(O)NHCN,
-C(O)NHS(0),R"*, -OC(O)NHS(O),R", -NR°C(O)NHS(O),R'?, -S(0),0R", -
0S(0),0R", -NR°S(0),0RY, -NR°S(O)OR", -NHS(O),R", -S(O)ORY, -
OS(0)OR', -S(0),NHCN, -S(0),NHC(O)R'®, -S(0),NHS(0),R"%, -OS(0),NHCN, -
0S(0);NHS(0),R"?, -OS(0),NHC(O)R"®, -NR®S(0),NHCN, -NR°S(0),NHC(O)R"®,
~N(OH)C(O)R"”, —ONHC(O)R", -NR°S(0),NHS(O),R", -P(O)R"“)(OR'Y), -
P(O)H(OR'), -OP(O)R")(OR'"), -NR°P(O)(R"*)(OR'") u terpasona;

10 .
R™ BbIOpan u3 rpynmsl, cocrosimei u3 Bogopoaa, C-Ceankuna, pennna u OeHsmna, u
rne ykasaHHble (eHmsn win OeH3un HeoOsi3aTenbHO 3amerneHsl 1, 2 wim 3

9
3amecTuTessiMu R , KOTOpPBIC MOT'YT OBITH OAWHAKOBbBIMHU UJIU PA3JIMYHBIMU,

11 .
R"" BeiOpan u3 rpymmel, cocrosimed u3 Bomopona, Ci-Ceankuna u peHuna, u rae
yKa3aHHbIN (peHnT HeoOs3aTeNbHO 3aMeleH 1, 2 uin 3 3aMeCTHTEISIMH R’, KOTOpBIE

MOTYyT OBITD OAWHAKOBBIMU WUJIN PA3JIMYHBbIMU,
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12 o
R'” BeIOpan m3 rpymmbl, cocrosmeit u3 C;-Ceankuna, Ci-Cgranmorenankumna, Ci-
6 .

Ceanxokcy, -OH, -N(R”), u ¢enwna, u rae yka3aHHbIA (eHIT HeoOs3aTebHO
samemes 1, 2 mmm 3 3amectutensmu R, KOTOpPbIE MOTYT OBbITb OJUHAKOBBIMH WJIU

Pa3IMYHBIMU;

R" BbIOpaH u3 rpynmsl, cocrosimeii uz -OH, C,-Ceankuna, C,-Csankokcu u GpeHuna;
14 o

R™ mpencrasnsier coboit C-CerajgoreHaaxku,

15 o o
R™ BeiOpan u3 rpynmsl, coctosimed u3 Ci-Cgankuna u ¢deHwna, U rae yKa3aHHbIN
dennn HeoOs3aTeNBHO 3ameleH 1, 2 mm 3 3amectuTensiMu R’ KOTOpbIe MOTYT GBITH

OAVHAKOBBIMHU WUJIN PA3JIMIHBIMHU,

15 - o
R mpexncraBnsieT coboit peHun, rae ykazaHHbIM GeHuT HeoOA3aTeNbHO 3aMeleH 1,

9
2 nnm 3 3aMecTuTesiMUA R”, KOTOpBIE MOTYT OBITh OMHAKOBBIMU WJIH PA3JIMYHBIMU,

R'* u R" HesaBucumo BbiGpaHs! 13 rpymmsl, cocTosmeii u3 Bogopona u Ci-Ceankuna;
10151

R' u R' Bmecte ¢ atomom a3ora, K KOTOPOMY OHHU NPHUCOEIUHEHBI, 00pa3yroT 4-6-
YJIEHHOE TeTePOLUKIMIBHOE KOJIBLIO, KOTOPO€ HeoOs3aTeNbHO COXEPKUT OIMH

JOTOJHUTENBHBIN FeTepoaToM, Mo OTAENbHOCTH BhIOpaHHbId 13 N, O u S;
18 o
R BIOpan u3 rpymnmsl, cocrosimei u3 Bonopona, Ci-Ceankuna, Cy-Ceranorenankuna,

6 o
Ci-Ceankokcn, -N(R”), u ¢eHuna, u rae ykasaHHbIH (eHUT HEOOSI3aTENBHO 3aMelleH

9
1, 2 unu 3 3amectutensiMu R”, KOTOpbIe MOTYT OBITh OAMHAKOBBIMU WJIH PA3JIMYHBIMH,

r pasnsiercs 0, 1 wnnm 2.

B coorBercTBUM CO BTOpPBIM aCHEKTOM HACTOSALIEr0 M300pETeHHs NPEACTaBJICHA
arpoXMMHYecKass KOMIIO3HMLMS, coaepskamas repouunaHo >(@(eKTHBHOE KOIMYECTBO
coequHenust ¢popmynbl (I) u arpoxuMuueckd npuemMieMblii pa3daBUTENb I HOCHUTENb.

Taxkast KOMIo3unus, MNp€AHa3Ha4YCHHas OJis1 MPUMCHCHHSA B CCJIbCKOM XOBHﬁCTBe, MOXKET
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JNONOJIHUTENBHO COAEpPKaTb IO MEHbIIEH Mepe OAWH JOMOJHUTEIbHbIM aKTHUBHBIN

UHIPEUEHT.

B cooTBeTCTBUM C TPETBUM aCIIEKTOM HACTOSIIEr0 M300pETeHUs MPEACTAaBIEH CIOCo0
KOHTPOJII MM TPEAYNPEKACHUs pPOCTa HEXeJaTeNbHbIX PAacTeHHH, Ine TepOHIHUAHO
s¢¢exTuBHOE KoM4yecTBO coenuHeHuss (opmynbl (I) WM KOMIIO3UIMIO, COAEPIKAIIYEO
AaHHOC COCOUMHCHHE B Ka4YC€CTBC AKTUBHOI'0O MHHIPEAHMECHTA, IMPUMCHAKOT B OTHOLICHHUU

pacTeHui, UX 4acTeil WM MeCTa UX MPOU3PACTAHUS.

B cooTrBercTBHI C YETBEPTBIM AaCIEKTOM HACTOALICTO I/1306peTeHI/I$I NpeacCTaBJICHO

npumeHeHue coenunenus ¢popmydsl (I) B kauecTBe repOurmaa.

B cooTBeTcTBHM ¢ MATHIM aCMEKTOM HACTOSIMIErO M300pETeHHs MPEACTaBIIEH Crocod

nosyueHus coenuHeHnit popmysl (I).

IIpumensiemMblii B JaHHOM JOKYMEHTE TEPMUH '"TajloreH" WM "rajJloreHo" OTHOCUTCS KO
dTopy (¢pTop), xmopy (xmop), Opomy (6pom) wim iony (#ox), MPEANOYTHTETHEHO (TOPY,
XJIOpy Win Opomy.

IIpumensiemblii B JAHHOM JOKyMEHTE TEPMMH "1IuaHo" o3Havaet rpynmy -CN.

[IpumeHsiemMblii B JAHHOM IOKyMEHTe TepMHUH "runapokcu” o3Hauyaet rpymnmy -OH.

ITpumeHsieMblil B JTaHHOM TIOKYMEHTe TepMUH "HUTpo" o3HavaeT rpymmy —NO,.

Ilpumensiembrii B nmaHHOM jgokymeHte TepmuH "C-Cgankun" OTHOCUTCS K
yIJICBOAOPOAHOMY paAHMKally C TPsIMOW WJIM PA3BETBJICHHOW LEMbI0, COCTOSILIEMY
UCKJIFOYUTENIPHO U3 aTOMOB yIJIEpOAa U BOIOPOIA, HE COAEPKALIEMY HEHACHIIEHHBIX CBS3CH,
UMEIOIIEMY OT OJHOTO JO LIECTH aTOMOB VIJIEPOJa, M KOTOPBIA MPUCOCAMHEH K OCTaJbHOM
4acTH MoJIeKyJibl onuHapHO# CBs3bio. Ci-Chankunm u C-Crankui ClieqyeT HUCTOJIKOBBIBATH
cootBercTByromuM obpazoM. [Ipumepsr C-Cgankuiaa BKIIOYAIOT O€3 OrpaHUYEHHs] METHI
(Me), stun (Et), n-nponun, 1-meTmmyTin (u3onpomnwn), #-Oytwn U 1-guMerwsTun (mpem-
OyTw).

IIpumensiemelii B 1aHHOM O0KyMeHTe TepMUH "Ci-Ceankokcu" OTHOCUTCS K paguKaiy
dopmyinel -OR,, roe R, npencrasmsier coboii C;.CeadKuIbHBIA panKall, KOTOPBIA B LIEJIOM
onpeneneH Bbime. C;-C4anKoKCH CleAyeT HCTOJIKOBBIBATH COOTBETCTBYIOIIUM O0pazoMm.
ITpumepsr C1.4aKOKCH BKIIOYAIOT 0€3 OrpaHU4YeHHUss METOKCH, OSTOKCH, IPOIIOKCH,

U30TIPOIIOKCH U mpem-0yTOKCH.
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IIpumensiemelii B nanHoM fnokymeHTte TepMmuH "Ci-Ceramorenankun” ornocurcst k Ci-
CeanKuapbHOMY pajivKally, KOTOPBIA B LIEJIOM OIpENeNeH BbIIIe, 3aMELICHHOMY OJHUM WJIH
HECKOJIbKUMM OIMHAKOBBIMH WM pa3jiuyHbIMH atoMamu rajoreHa. Ci-CjranoreHankuin
CIElyeT MCTOJKOBBIBATh COOTBeTCTBYIOLMM obOpazom. Ilpumeprr C;-Ceranorenankuna
BKJIFOYAIOT 0O€3 OrpaHuueHus XJopMmeTrwsa, ¢ropmerwn, (TopaTwn, AUGTOPMETHU,
TpudTopmerr u 2,2,2-TpuTOPITHII.

IIpumensiemelii B naHHOM AokymeHTe TepMUH "C,-CsankeHun" OTHOCUTCS K TpyIIe,
NPEACTaBJSIIOIE coO0W yIieBOAOPOAHBIN paguKal ¢ MPSMOW HIIM Pa3BETBJICHHOHN LEMbIO,
COCTOSILIIEN MCKJIIOUUTENBHO W3 aTOMOB yIVIEpOAa U BOAOPOAA, COAEp Kalleld MO MEHbIIEH
Mepe OIHY JBOMHYIO CBsI3b, KOTOpash MOXKET HaxoauTbes Jmbo B (£)-, mubo B (Z)-
KOH(pHUrypauuy, UMerIeil OT ABYX A0 LIECTH aTOMOB YIJIEpOAa, KOTOpas MPUCOECTUHEHA K
OCTaJIbHON 4YacTU MOJIEKYJibl OAMHApHOU cBsA3bt0. Cr-CjalKeHUN clefyeT HCTOJKOBBIBATH
cootBercTByromuM odpasom. [Ipumepsr C,.Csankenna BKIFOYAOT 0e3 OrpaHuYeHHs mpor-1-
eHWJ1, aJuTil (Tipor-2-eHui) u OyT-1-eHu.

IIpumensiemelii B 1aHHOM A0kyMeHTe TepMuH "C,-Ceranorenankenun” ornocurcs k Cs.
CeaIKEHUIIBHOMY PaZUKasy, KOTOPBIN B IIEJIOM ONpEZeNieH BhIIIe, 3aMEeIEHHOMY OIHUM HJIH
HECKOJIbKUMM OIMHAKOBBIMU WJIM Pa3JWYHbBIMA aromMamu ranoreHa. Ilpumepnsr C,-
CeranoreHankeHuaa BKJIOYAIOT Oe3 oOrpaHudeHus XJopaTHieH, ¢ropatunen, 1,1-
mudropatunes, 1,1-guxaopatunen u 1,1,2-TpuxaopsTHieH.

IIpumensiemblii B 1aHHOM J1OKyMeHTe TepMuH "C,-CeankuHui" OTHOCUTCS K TpYIIIE,
NPEeCTABISIIOMEH cOOO0H yriIeBOIOPOAHBIA paguKay ¢ MPSIMOW MM Pa3BETBICHHOW LIEMBIO,
COCTOSILIIEN MCKJIIOUUTENIbHO W3 aTOMOB yIJIepoAa U BOAOPOAA, COAepsKalled Mo MeHbLIeH
Mepe OIHY TPOWHYIO CBSI3b, MMEIOLICH OT ABYX A0 LIECTH aTOMOB yTrjepona, U KOTopas
MPUCOEANHEHA K OCTaJbHOM YacTU MOJIEKYJbl OJUHAPHOHN CBs3bto. Cy-C4alKuHUI creayeT
UCTOJIKOBBIBATh COOTBETCTBYOIUM oOpazom. Ilpumepbl C,-CsankuHuia BKIHOYAOT O3
OTpaHUYEHUs], MPOMN- 1 -uHWII, Tponaprui (porn-2-uHun) u OyT-1-uHuI

IIpumensiemelii B naHHOM foKkyMmeHTe TepMuH "C,-Cgranorenankokcu" orHocurcs k Ci-
CeankOKCUTpyIIIie, ONPEASTCHHOW BBIME, 3aMEIIEHHON ONHHUM WM HECKOJbKUMHU
OMHAKOBBIMM WJM pasIu4HbIMU aroMaMu rajoreHa. C;-C,rajoreHajJkoKCH cClenyer
UCTOJIKOBBIBATh COOTBETCTBYIOIKUM oOpa3om. Ilpumepst C;-CgraqoreHajskoKCH BKJIFOYAOT
0e3 orpaHuueHHs (PTOPMETOKCH, ITUPTOPMETOKCH, (PTOPITOKCH, TPUPTOPMETOKCH H
TpuTOPITOKCH.

Ilpumensiemelii B paHHOM paokyMeHTe TepMmuH "Ci-CsranorenankokcuCi-Csanxumn"

otHocuTCcs K  pamukany ¢opmynsl  Ry-O-R,-, tme Ry, mpencraBnsier coboii  Ci-
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CsranoreHanKuIbHBIA paguKal, KOTOPbIM B LEJIOM OmpenenieH Beimie, U R, mpencrasnser
coboii C,-C;anKuIeHOBbIH pauKal, KOTOPBIH B LIEJIOM OIpeNesieH BhILIE.

IIpumensiemelii B nanHOM aokyMeHTe TepMuH "C-CsankokcuCi-Csankun" oTHOCUTCS K
pamukany ¢opmynel Ry-O-R,-, tme Ry, mpencrasiser coboit Ci-CsankuibHBIN paguka,
KOTOpPBIH B 1IEJIOM omnpeneseH Beiie, 1 R, npeacrasnser co6oit C;-C;ankuieHOBbIH paguKal,
KOTOPBIH B LIEJIOM ONpPENETIECH BhILIE.

Ilpumensiembrii B nmanHoM jaokymente TtepmuH "C,-CsankokcuCi-Csankokcu-"
otHOocHUTCs K paaukany Gopmynsl Ry-O-Ry-O-, rne Ry npencrasnsier codoit Ci-CsankuibHbIi
panuKa, KOTOPBIN B IIEJIOM ONpenesieH Boiie, U R, npencrasisier coboii C,-CsankuieHOBbIH
panuKaln, KOTOpbIH B LIEJIOM ONpEeNeH BhIIle.

IIpumensiemelli B naHHOM JokyMeHTe TepMuH "C3-CsalKeHUIOKCH" OTHOCUTCS K
panukany ¢dopmyasl -OR,, rme R, mpencraBisier coboii Cz.CsalKeHUJIbHBIM paIUKall,
KOTOPBIH B LIEJIOM OMPENEIICH BhILIE.

IIpumensiemblli B naHHOM AokyMeHTe TepMHH "C;3-CgallKWNHMJIOKCH" OTHOCHUTCS K
panukany ¢opmyasl -OR, rtme R, mpencraensier coboii C3.CealIKMHIIIBHBIN paauKal,
KOTOPBIH B LIEJIOM ONPENEIICH BhILIE.

IIpumensiemblii B TaHHOM AOKyMeHTe TepMHUH 'TuapokcuC,-Ceankun" OTHOCHUTCS K
C-CeankunbHOMy pasuKany, KOTOPbIH B LIEJIOM ONPEENEH Bblllle, 3aMELEHHOMY OJHOM WU
HECKOJIbKUMU T'MAPOKCUTPYTIIIAMH.

ITpumensiemblii B nanHoM nokyMeHTte TepMuH "C;-CeanknnkapOoHUI" OTHOCUTCS K
pamukany ¢opmyast -C(O)R,, rme R, npeacrasmsier coboit C;-CealdKUIbHBIA paguKka,
KOTOPBIH B LIEJIOM ONPENETIECH BhILIE.

[Tpumensiembiii B fanHOM 1oKyMeHTe TepMUH "C-CalKOKCUKapOOHHI" OTHOCUTCS K
panukany ¢opmynbsl -C(O)OR,, rne R, mpencrasnser coboii Ci-CeaJKuIbHBIA paguKal,
KOTOPBIH B LIEJIOM ONPENEIICH BhILIE.

[IpumeHsieMblli B JAaHHOM JOKYMEHTE TEPMHUH "aMUHOKapOOHHMI"' OTHOCHTCS K
panukany ¢hopmyist -C(O)NH,.

Ilpumensiemplii B naHHOM pAokyMeHTe TepMUH "Cs3-CgLiukioankun" OTHOCHUTCS K
CTa0MJIbHOMY MOHOLIMKJIMYECKOMY KOJIBLIEBOMY PaJHKajly, KOTOPBIH SIBISIETCS HACHIIEHHBIM
WJIM YaCTHYHO HEHACBIIIEHHBIM U CONEPKUT OT 3 110 6 atoMoB yriepona. C3-CyLuKI0anKiI
CJIEYET WCTOJIKOBBIBATH COOTBEeTCTByIOIMM oOpasoM. IIpumepsr C;-Csumkmoankuna
BKJIFOYAIOT 0€3 OrpaHWYeHHUs [IUKJIOTPOITII, UKJIOOYTHJI, UKIONEHTHI U LIUKJIOT€KCHIL.

IIpumensiemelii B JaHHOM JOKyMeHTe TepMUH "C3-CgsrajgoreHIMKI0anKuI" OTHOCUTCS K

C3-CoLUKIOANKUIBHOMY pPaJUKaly, KOTOPBI B LIEJIOM OIpeNesieH BbIlIe, 3aMEIlEHHOMY
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OHUM WJIM HECKOJbKUMHU OJWHAKOBBIMM WJIM pa3Ju4YHbIMM aromamu rajoresa. Cs-
C4TanoreHIUKIIOANKIII CIIeyeT HCTOJIKOBBIBATh COOTBETCTBYIOIIUM 00Opa3oMm.

Ilpumensiemplii B 1aHHOM JOKyMeHTe TepMHUH "C3-CglLIMKIOAIKOKCU" OTHOCHUTCS K
pamukany ¢opmyasl —OR,, rne R, npeacrasisier coboit C3-CoLUKIOANKUIBHBIA paguKa,
KOTOPBIN B LIEJIOM OIIPEAEIIEH BbILIE.

IIpumensiemprii B paHHOM gokyMeHTe TepMuH "N-C;.CermkmoankuiamMuHo"
oTHOcHUTC K paavkany Gopmyinsl -NHR,, roe R, npencrasnsier co6oit C;3.CoLIMKITOANKIITbHBIH
panuKan, KOTOpbIH B LIEJIOM ONpE/eNeH BhIIle.

3a HCKJIIOUEHHEM ClIy4aeB, KOra sIBHO yKa3aHO HWHOE, MPHUMEHseMbli B ITaHHOM
JIOKYMEHTe TEPMHH ''TeTepoapui’ OTHOCHTCS K S5- WiIN O-4JIEeHHOMY MOHOLUKINYECKOMY
apOMAaTUYECKOMY KOJIbLly, KOTOpO€ coaep:kut 1, 2, 3 uiau 4 rerepoaroMa, MO OTAEIbHOCTH
BBIOpAaHHBIE M3 a30Ta, KUCIOPOJa M Cepbl. | eTepoapriIbHbIN paguKal MOKET ObITh CBSI3aH C
OCTaJIbHON 4acTbI0 MOJIEKYJIbl MOCPEACTBOM aTOMa yriepoaa uiau rerepoaroma. IIpumepsl
reTepoapmia BKIIOYAIOT (PYypHi, MUPPOJII, MMUAA3O0JMI, THEHWJ, MHPA30JINJ, THA3OJII,
M30THA30JIMII, OKCA30JIMJI, U30KCA30JIUI, TPUA3O0IW, TeTPa3oaul, MUPa3uHII, TUPUIA3UHU,
MUPUMHUANIT WU TTUPUIIATL.

3a WCKJIIOUEHUEM Clly4aeB, KOIZa sIBHO YKa3aHO WHOE, NPHUMEHsIeMbli B JaHHOM
JOKYMEHTEe TEePMUH "TeTePOLMKIWI" WU "TeTepOLUKIMUECKH" OTHOCUTCS K CTa0MIbHOMY
4-6-uleHHOMY HEapoOMaTH4Ye€CKOMY MOHOLMKJINYECKOMY KOJbLEBOMY paauKaly, KOTOPBIH
cogepxkut 1, 2 mnm 3 rerepoaroma, IO OTAEIBHOCTH BBIOpaHHBIE M3 a30Ta, KUCIOpPOJA H
cepbl. [ eTepOLMKIUIBHBIN paNKal MOXKET ObITh CBSI3aH C OCTaJbHOW YacTbIO MOJIEKYJIbI
MOCPEICTBOM aToMa yriiepoaa Wiu rerepoaroma. [Ipumepbl reTepoLMKInIa BKIYAT 0e3
OTpAaHUYEHUs]  THUPPOJMHWI,  NUPPOJHMIWI,  TETPAruApoPypws,  TeTPArHAPOTHEHMI,
TETParuAPOTUONHUPAHNUI, MUNEePUIIIL, MUINEepa3uHNI, TeTparuApOnUpaHu,

AUTUAPOU3OKCA30JINII, JTUOKCOJIaHWII, MOp(I)OJ'II/IHI/IJ'I WJTH O-JIAKTAMMIL

Hannumne ogHOrO MIIM HECKOJNIBKUX BO3MOKHBIX aCHMMETPUYHBIX aTOMOB YIJIEPOAa B
coenuHeHun (opmynel (I) o3Hawaer, UYTO COENUHEHHs MOTYT BCTPEYATHCS B XHUPAJIBHBIX
U30MEpHBIX (opMax, T.e. IHAHTUOMEPHBIX WIH JauacrepeoMepHbix (opmax. Takxke
aTPONOM30MEPBl MOTYT BO3HHUKATh B PE3yJIbTaTe OrPAHHYEHHOTO BpAIUEHHUs] BOKPYT
onuHapHOi cBsi3u. [lpenmonaraercs, uyro ¢opmyna (I) BkIrO4aeT BCe Takue BO3MOXKHBIE
n3oMepHble GopMbl U uX cMecH. Hacrosiiee n3o0peTeHne BKIIIOYAeT BCE TAKHE BO3MOXKHBIE
nzomepHble (popmbl coenuHeHus (opmynbsl (I) M ux cmecu. AHaNOrM4HBIM 00pa3zoMm

npexnonaraercsi, 4to gopmyia (I) Bkirogaer Bce BO3MOMXHBIE TayTOMEPHI (BKIIIOYAS JIAKTAM-
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JAKTUMHYIO TayTOMEPUI0 M KETO-€HOJBHYI0 TayTOMEPHIO), €CIM OHH MPUCYTCTBYIOT.
Hacrosimmee n300peTeHne BKIIOYAET BCE BO3MOXKHBIE TayTOMEpHBbIE (POPMBI COETUHEHUS
dopmynbl  (I). AHanoru4Ho, B Ciy4ae [AM3aMEIIEHHBIX AaJIKeHOB, OHH MOTYT OBITb
npencraBieHel B [- wim Z-popMe WIM B BUAE CMeceidl o0oumxX B JIOOOH MpOMOpLUH.
Hacrosimee n3o0pereHne BKIIOYAET BCe TAKHE BO3MOKHBIE H30MEpHbIE (POPMbI COSTUHEHHUS

dopmysl (I) u ux cmecu.

Coenunenuss Qopmyner  (I) OyayTr, kak mnpaBwio, TpeAcTaBieHbl B (opme
arpOHOMUYECKH TPUEMJIEMOH COJIH, LBUTTEP-MOHA WJIM arpOHOMHYECKH MPHUEMJIEMOI COJIH
BUTTEp-UOHA. Hacrosimee w300peTeHHe OXBAaTBIBAET BCE TaKHE arpOHOMHYECKH

MPUEMIIEMBIE COJIM, UBUTTEP-UOHBI U UX CMECH BO BCEX MPOMOPLUUAX.

Hanpumep, coenunenune ¢opmynel (I), rme Z mpeaycMarpuBaer KHCIOTHBIA MPOTOH,
MOXET CYLIECTBOBATh B BUJE [IBUTTEP-HOHA, YTO COOTBETCTBYET coearHEHUIO Gopmysl (I-1),
WA B BUJI€ arPOHOMHYECKH TMPUEMIIEMON COJIH, YTO COOTBETCTBYET COEAMHEHHUIO (POPMYIIBI

(I-IT), xak MOKa3aHO HIKE:

Yk
R R?
3 3
A R A R
+ z T N_ _Q ZH
R N R1><R2 X R N R1><R2 o,

() (-

rae Y mpeacrasisieT coOOON arpOHOMUYECKH MPUEMIIEMBbIH aHHOH, U | U K IPeaCcTaBIsIOT

co0OH Liesble Yhcia, KOTOpble MOTYT ObITh BEIOpaHbI U3 1, 2 min 3 B 3aBUCUMOCTH OT 3apsifa

COOTBETCTBYIOLIErO aHUOHA Y.

Coenunenue Qopmynsr (I) Moker Takxke CYIIECTBOBaTh B BUAE ArpOHOMHUYECKHU
NPUEMIIEMON COJIM LBHTTEP-HOHA, YTO COOTBETCTBYeT coenuHeHHo ¢opmynsl (I-11I), kax

ITOKAa3aHO HUXKE:
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Yk
= Mg
3

A R
=
\ IN+ Q zZ
R5 N/ 7( \Xn/
rR” R?

— — |
(I-111) !
rae Y mpencTaByisieT COOOM arpOHOMHUYECKH NpPUEMIIEMbIH aHUOH, M INpencTaBiisieT
co0OH arpOHOMUYECKH MPHEMJIEMbI KaTHOH (B JOMOJHEHHWE K KATHOHY MUPHIOA3UHHS), U
Henble 9ucna j, kK u q Moryt ObITh BhIOpaHbl w3 1, 2 uimu 3 B 3aBUCHUMOCTH OT 3apsia

COOTBETCTBYHOILIETIO aHUOHA Yu COOTBETCTBYHOLIECTO KATUOHA M.

Takum obpaszom, ecnu coenuHerne Gopmydsl (I) n300pakeHO B JAaHHOM TOKYMEHTE B
NPOTOHHPOBAHHON (POpPMeE, CIIELUATUCTY B JaHHOW oOnacT OyIeT MOHATHO, YTO OHO MOJKET
OBITH OJMHAKOBO MPEICTABICHO B HEMPOTOHUPOBAHHOW WJIM COJIEBOH (OopMe C OXHUM HIIH

HECKOJIbKMMH COOTBETCTBYHOLIUMHA IMPOTHBOUOHAMU.

B opHOM BapuaHTe OCYIIECTBJICHHMS HACTOSIIET0 H300pETEeHUs] MPeACTaBIEHO
coenunenue ¢opmynsl (I-1I), roe k paBusiercs 2, | paBHsaercss 1, u Y BbIOpaH U3 TPyIIIb,
cocTosilei u3 rajoreHa, Tpudropauerata ¥ neHtadTopnponuoHata. B maHHOM BapuaHTe
OCYILECTBJICHHUSI aTOM a30Ta B KOJIbIE A MOXET ObITb NMPOTOHHPOBAHHBIM, MJIM aTOM a30Ta,
cozepKaliuiicss B R', R’, Q wm X, mMoxeT GbITh NPOTOHUPOBAHHBIM (HAMIPUMED, CM.
coenunenne A234 wnmu A235 B tabmune A). IlpeanoururensHo B coenunennn Gpopmysl (I-
1) k paBnsiercst 2, j paBHsiercs 1, u Y mpencrasisier coO0# XJIOpHI, TAE aTOM a30Ta B KOJIbLIE

A sBIsieTCSI IPOTOHUPOBAHHBIM.

[Tonxonsimue arpOHOMHYECKH MpPHEMJIEMbIE COJH IO HACTOSIIEMY H300pETeHHIO,
NPEACTaBJICHHbIE aHMOHOM Y, BKJIIOYAIOT O€3 OrpaHHuYeHHsl XJIOpUA, OpoMun, HOmHA,
¢dTopun, 2-HadTanuHCYIB(POHAT, ALlETAT, AAUNAT, METOKCHUI, 3TOKCH/I, IPOMOKCH, OYyTOKCHT,
acraptat, OeHsoncyiabdoHnaT, OeHzoar, bukapboHar, bucynbdar, Outaprpar, OyTuicynbdar,
oytwicynbdonar, Oytupar, kamdopar, KaMCHIaT, Kampar, KampoaT, Kampuiar, kapOoHar,
uurpar, audocdar, sperar, SANCHUIAT, 3HAHTAT, OTAHAUCYJIb(OHAT, 3TAHCYIb(OHAT,

stwicynbdar, ¢dopmuar, ¢Qymapar, TIOLENTaT, TJOKOHAT, TJIOKOPOHAT, TJyTamar,
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rnunepogocdar, renTaieKaHoar, reKcazekaHoar, ruapocynbgar, TUAPOKCH],
T'UAPOKCUHA(PTOAT, W3ETHOHAT, JIAKTAT, JAKTOOMOHAT, jlaypaT, MajiaT, MajeaT, MaHIenarT,
Me3WJIaT, MeTaHAuCylb(oHAT, MeTHiICynb(daT, MyKaT, MHUPHCTAT, HAICHJIAT, HUTPAT,
HOHAJIeKaHOAT, OKTAJEeKaHOAT, OKCAJIAT, MeJaproHaT, IeHTaJeKaHoaT, NeHTaQTOPIPONHUOHAT,
nepxJiopar, ¢ochar, NpONHOHAT, TPOMUICYIb(AT, MPONUICYIbPOHAT, CYKIHHAT, CYJbdar,
TapTpaT, TO3WIAT, TPUAELIIIAT, TPUGIAT, TPUPTOPALETAT, YHACHUIUHAT U BaIepar.
[Monxonsimue KaTHOHBI, MPEACTABICHHbIE B BUAe M, BKIIOYAIOT O€3 OrpaHUYeHHUs
METaJUIbl, COMNPSPKEHHbIE C AaMHHAMH KHCJIOThI M OPTaHWYeCKHe KaTUOHBI. [Ipumepsl
MOAXOASAIINX METAJIJIOB BKJIIOYAIOT ANOMHHUN, KaJbIUW, 1I€3UM, MeIb, JIUTHH, MarHui,
Maprasel, Kajauil, HaTpWi, kene30 W UUHK. [IpuMepbl MOAXOASIIMX aMHHOB BKJIIOYAKOT
AMJIAMHAH, aMMHUAaK, AaMWJIAaMHH, AapruHUH, OeHeramuH, O€H3aTuH, OyTeHMJI-2-aMUH,
OytunamuH,  OyTHJISTAHOJNAMHH,  LMKJIOT€KCHJIAMHH,  NELWIAMHH,  JAHAMWJIAMUH,
IUOYTHUJIAMUH,  OUITAHOJAMUH,  OUITWJIAMUH,  JAMITHIIEHTPHAMUH,  JUTENTHJIAMUH,
OUTeKCWJIAMHUH, AWA30aMHIJIAMHH, JAWU3ONPONMIAMUH, IUMETHJIAMHH, JHOKTHJIAMHH,
OWIMPOTIAHOJIAMUH, TUIPONAPTHIAMUH, OUIPONUJIAMUH, JOAELMJIAMHH, STaHOJAMUH,
STHJIAMUH,  3TUIOYTWIAMHH,  OTHJIEHIWAMHUH,  OSTWITENTUJIAMUH,  OSTHJIOKTHJIAMUH,
STHJINPONAHOJIAMHUH, TENTaleLWIAMUH, TeNTHIAMHUH, TeKCaJelUJIaMUH, Te€KCEHHII-2-aMHUH,
reKCUJIAMUH, TEeKCHITeNTUIAMUH, T€KCUJIOKTWJIAMUH, TUCTHAWH, WHJAOJWH, H30aMHJIAMUH,
n300yTaHOJIAMUH, W300yTUIIAMMH, W30MPONAHONAMHH, U30MPONUIAMUH, JIM3UH, METJIIOMUH,
METOKCHITUJIAMHUH, METWJIAMHH, METHJIOYTHJIAMHUH, METWIATWIAMHUH, METHUITeKCHIAMUH,
METUJIM30MPONIIIAMUH, METUIHOHWJIAMHUH, METWJIOKTaJeLNIAMUH, METHJIINEeHTaleLnIaMIH,
mopdomans, N,N-ausTHI3TaHOMAMUH, N-METHINMUNEepa3suH, HOHWJIAMUH, OKTaJELMIAMUH,
OKTHJIAMHUH, OJICHJIAMHH, MEHTAACIIMIIAMUH, IEHTEHWI-2-aMUH, (PEeHOKCUITUIIAMUH, TTUKOJIMH,
NUMEPa3uH, TMUIEPUINH, TMPONAHOJAMUH, NPOMIJIAMHH, MPONMWICHAUAMHUH, THPUIUH,
NUPPOJIUANH, BTOP-OYTHJIAMHH, CTEapWIAMHH, TAJUIOBBIA aMHUH, TETPaJeLUIaAMUH,
TpUOYTWJIAMHUH, TPUACLIAMHH, TPUMETWIAMHUH, TPUTENTHJIAMHH, TPUICKCHJIAMHH,
TPUHU300YTHIIAMHH, TPUHU30ACLIUIIAMUH, TPUH3OMPONIJIAMHH, TPUMETHJIAMUH,
TPUMEHTHJIAMHH, TPUIPONMUIAMUH, TPUC(THAPOKCUMETUI)aMUHOMETAH W YHACLMJIAMUH.
[TprMepsl MOAXOMSIINX OPTaHUYECKUX KATHOHOB BKIIIOYAOT OEH3MITPUOYTHIAMMOHHM,
OeHzunTpuMeTnIaMMOHNH, OeHsuntpudenmndochonuii, XoauH, TETPaOyTUIAMMOHHUH,
teTpaOytundochoHuii, TeTpadTUIAMMOHUH, TeTpadTuiadochoHnll, TeTpaMeTHIAMMOHUIA,
terpameTuiipochHoHui, TETPANPONUIAMMOHHUH, TeTpanpomuipocHoHuUi,

TpUOYTHIICY Ib(HOHUH, TpUOYTHIICY I OKCOHUH, TPUITHICY T OHHUIA,
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TPYRTHICYIb(POKCOHHH, TPUMETWICYIb(POHNUH, TPUMETHIICY Ib(OKCOHUH,
TPUIIPONMICYIBL(POHUIN U TPUTTPOIIICYIb()OKCOHUHN.

IIpennoururensHbie coenuHenus ¢opmynsl (I), rae Z npemycMaTpuBaeT KUCIOTHBIN
HpOTOH, MOTyT ObITh mpeactasineHsl B Buae audo (I-I), mbo (I-II). B cnyuyae coenunenmii
dopmynbr (I-II) BeimensitoT conu, ecnu Y MpeacTaBisier coOOH xjopun, Opomun, Homun,
ruapokcun, OukapOoHat, auerar, neHTaQTOPHpPONHOHAT, Tpuduar, TpudTopalerar,
MeTUICyNbdaT, TO3WJIarT M HUTpar, rae | u Kk paeusiorcs 1. IlpenmourutensHo Y
npencTaBisier coboit  xyopun, Opomua, Homua, THAPOKCHI, OukapOOHAT, aleTar,
TpudTopanerat, MeTWICyJabdaT, TO3WIAT W HUTpAT, rae j u k paBusrorcs 1. B ciyuae
coequHenuit popmyibl (I-11) BeimensroT Takxke conu, eciu Y mpeacrasisier codoit kapOoHaT
u cynbdar, rae j paBHsiercs 2, u k paBHsercs 1, u ecau Y npencrasiisier codoit docdart, rae |

pasusiercst 3, u k paBHsiercs 1.

B cootBercTByromem ciydae, coenuHerns ¢opmybl (I) Takke MOTYT HaXOOUTHCS B

dopme (w/mm npuMensAThCs B BUAe) N-oKkcuaa.

Coenunenusi ¢opmynbl (I), rme m pasnsiercs 0, u n pasasercs 0, MOryT OBbITh

npezacrasieHsl coenuHeHneM popmyinel (I-1a), kak mokasaHo HUXKeE:

R4
A R
B
NS Z
R SNZ ><
RV "R

(I-la)

rre R', R*, R’ R* R’, A u Z onpenenens s coennnenuii popmymnsi (I).

Coenunenust ¢opmynbl (I), tne m pasasiercs 1, u n pasasercs 0, MOryT OBITh

npexncrasieHsl coenuHeHneM popmyiel (I-1b), kak mokazaHo HKe:
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R
A 3
NS 2b
| . R1a R
N
R SN >%<z
RY R

(-1b)

1

rmeRLRE R R® RO R R Auz onpeneneHsl st coenunenuii popmyJs (I).

Coenunenusi ¢opmynsl (I), rme m paBHsiercss 2, u n paBasercs 0, MOryT OBITh

5 npeacrasieHsl coenuHeHneM popmyiel (I-Ic), kak moka3zaHoO HUXKE:
R4
A R
| \ 1a R
+
R5 \ P N zZ

(He)

rme R, R R R® R R R Auz onpexaeneHsl st coenuaeHuit popmyasl (I).

Coenunenus ¢opmynbl (I), rne m pasnsiercs 3, u n pasasercs 0, MOryT OBbITb

10 npencrasienbl coenuaeHueM dpopmyinl (I-1d), kak mokazaHo HUXKeE:
R
A N R‘: .
| i a n R1a R2b
RSP Z

(Fid)

rme R, RE R R® RO R R Auz onpeneneHsl st coenuaeHuii popmyis (I).

15 B caenyromem nepevHe npeACTaBIeHbl ONPEAEIEHUs], B TOM YUCJIE NPEANOYTUTEIbHBIC
ompeneneHus, IJIs 3aMecTuTenet n, m, 1, A, Q, X, Z, Rl, Rz, Rla, R2b, Rz, R3, R4, RS, R6, R7,
R™ R™ R R®, R®, R R! R RS, RY RY R R R u R™ co cchuioii Ha
coequHenus: popmyisl (I) B cOOTBETCTBUU ¢ HACTOSALINM H300peTeHueM. [IpuMeHuTenbHO K

moOoMy M3 3THX 3aMecTuTenell Jroboe W3 OmpeaeNeHul, NMPUBENEHHBIX HIDKE, MOXKHO
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KOMOMHHUPOBATh C JIFOOBIM OIpeNeNeHueM JII0OOro IPYroro 3aMeCTUTENs, MPHUBEIEHHBIM

HIWKE WU B APYIUX 9aCTAX JAHHOTO JOKYMECHTA.

R' BeiGpan 3 rpymmel, cocrosimeil u3 Bomopoxa, ramorena, Ci-Ceankmna, Cr-CealkeHma,
Cy-Coanxunauna, Cs-Ceuuknoankuna, C;-CgrajoreHankuna, -OR7, -ORIsa, -N(R6)S(O)2R15, -
NR®)C(O)R", -NR)C(0)OR”, -NR®)C(O)NR'R", -N(R®)CHO, -NR™), u -S(O)R"
Ipexnoururensso R BoIGpaH U3 rpymmsl, cocTosimeii u3 Bogopona, ranorena, Ci-Ceankina,
C1-Cotropankuia, -OR’, -NHS(O),R", -NHC(O)R", -NHC(O)OR", -NHC(O)NR'R"’, -
NR™), u —-S(O)R". Bonee npexnoururensro R' BbIGpaH W3 Trpymmbl, COCTOSIIEH H3
Bonopona, ramoreHa, C,-Cgankuna, C;-Cgdropankuna, OR’ u -N(R7a)2. Eme Oonee
npeamnouruTensHo R' BbIGpan U3 rpymmel, cocrosimeii u3 Boxopona, Ci-Ceankia, -OR” u -
N(R"),. Eme Gonee mpexmournrensHo R' mpencrasisier coGoii Bogopon mimi Ci-Ceaikui.
Eme Gonee mpemmourturensHo R' mpencraBmser coGoit Bomopoxn mmu merwi. HanGonee

1 .
npeArnouTuTeNsHO R mpencrasnser codoit Bomopon.

R’ BbiOpan u3 rpymmel, cocrosmel u3 Bomopoma, ramorea, Ci-Ceankuma u Ci-
Cgranorenankmna. Ilpexmourntensio R” BBIOpaH M3 IPYIIBL COCTOSIIEH W3 BOAOPOIA,
rajioreHa, C,-Ceankuna u C-Cgdropankuna. bonee npenmodrurenpHoO R’ MPENCTABJISAET
coGoit Bomopon mmn C-Ceankun. Eme Gomee npemmourntensro R* mpexcrasisier coboit

Bozopon umn Metwn. HaubGoree npeamournrensHo R npencrasiser coboii BOZOPOL.

B cnyuae ecan R' Bbibpan u3 rpymmsy cocrosimeii u3s —OR’, -OR™% -N(R®)S(0),R", -
NR®)C(O)R", -NR)C(0O)OR", -NR*)C(O)NR'R"", -N(R®)CHO, -N(R"*), u -S(O)R", R
BHIOpaH M3 rpymmbl, cocrosimeil u3 Bogopona u Ci-Ceankmia. Ipexnoururensro, ecm R
BRIOpaH m3 rpymmbl, cocrosimeii m3 —OR’, -NHS(O),R"’, -NHC(O)R"’, -NHC(O)OR", -
NHC(O)NR'RY", -N(R™), u —S(O),R"’, R? Bbifpan u3 rpymmsL cocrosimeii u3 BOIOPOaA H

MCTHJIA.

Ansrepuatusao R' u R BMecTe ¢ aToMOM yriepoa, K KOTOPOMY OHH IPHCOEIHHEHBI,
00pa3yroT C;-C¢UUMKIOANKIIIBHOE KOJIBIIO WM 3-O-4JIEHHBIH TeTEepPOLMKIINI, KOTOPBIH
comepxut 1 unm 2 rerepoaroma, o oTaeabHOCTH BbiOpanHble n3 N u O. IIpennoyrurensHo
R' u R® BMecTe ¢ aToMOM yriepoma, K KOTOPOMy OHH MPHCOEAMHEHsI, 00pasyroT Cs-
C6LIIKITOANKIIIBHOE KONBIO. Bonee mpexmoutntensuo R' n R” BMecte ¢ aToMoM yriepona, K

KOTOpOMY OHU NMPHUCOCANHEHDI, o6pa3yI0T HUKJIONPONHUIIbBHOEC KOJIBLO.
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1 2 o
B onnom BapuanTe ocymectienus R u R™ npencrasmnsator coboii Bogopon.

1 " 2
B npyrom BapuanTe ocyuectieHus R mpexacrasnser coboii metmn, u R npexncrasmiser

coboii Bogopo.

1 " 2
B npyrom BapmanTe ocyuiectBieHuss R mpexncrasnser coboi mertwn, U R™ mpexncrasiser

cO0O0# METHII.
- lap 2b
Q npencrasinsier coboit (CR“R7)y,.

m pasusercs O, 1, 2 wmm 3. IlpennmoururensHo m pasHserca O, 1 wim 2. bonee

2

NPEANOYTUTENFHO M paBHsieTcst 1 miu 2. Haunbonee npennoyTuTeTsHO m paBHsAETCS 1.

Kaxcnpiii 3 R'™ u R?® nesasucumo BbIOpaH M3 TPYIIbI, COCTOSALICH M3 BOIOPOAA, raJIOTeHa,
C,-Ceankmna, C,-Ceranorenankuna, -OH, -OR’, -OR" -NH,, -NHR’, -NHR'* -N(R®)CHO,
-NR™R” u —S(0)R". Ipeanournrensro xaxasii u3 R'™ u R*™ Heszaucumo BbIOpaH u3
TPYMIILI, cOCTosAMEel u3 Bogopona, rainorena, C,-Cqankuna, C;-Cedpropankuna, -OH, -NH, u -
NHR’. Bonee mpeamouturensHo kaxasii u3 R u R”™ nesaBucumo BbIOpAaH W3 TPYIIIHL,
cocrosiei u3 sopopona, Ci-Csankxuna, —OH u —-NH,. Eme 6onee npeanodTuTensHO Kaskablil
u3 R'™ u R? HesaBucnmo BbIGpaH M3 IPYIIIBI, COCTOAMEH U3 Bomopoaa, Metima, —OH u —
NH,. Eme Oojiee mpeanouTUTENbHO KaX bl U3 R' u R?® nesaBucumo BbIOpaH W3 TPYIIIbI,
cocrosiel U3 Bogopona u Metwia. Haubonee mpeanoyYTUTeNTbHO R' u R® MPEACTABIISIOT

co0oii Bogopo.

. 1 2
B npyrom BapuaHTe OCyIIECTBIEHUS Kaxkabiid u3 R u R ® HesaBrCHMO BBIOpAH M3 TPYIIIHI

cocrosieit u3 sogopoaa u C;-Ceankuna.

ANbTepHaTUBHO KaXKABIA U3 R™ u R® Bmecre ¢ aromom yriepona, K KOTOPOMY OHU
npucoennHeHbl, 00pazyeT Cs-CoLUKIOATKUIBHOE KOJBIO UM 3-0-4JI€HHbIH TeTePOLIUKIIIIL,
KOTOpbI cozmepkuT 1 wmiam 2 rerepoaroma, MO OTAENbHOCTH BbIOpaHHBlE M3 N u O.
IIpennouTuTenbHO KaXAbld U3 R"™ u R™ Bmecre ¢ aromom yrjiepona, K KOTOPOMY OHU

npucoennHeHbl, oopasyer C;-CsLUKIOANKUIPHOE KOJIBLO. bosee npenqnoYTuTenbHO KaXKablil
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1 2
w3 R™ u R™ BmecTe ¢ aToMOM yriiepona, K KOTOPOMY OHH IPHCOEHHEHBI, 0Opasyer

HUKJIONMPOMUIIBHOE KOJIbLIO.

R’, R* u R’ HesaBucuMo BBIOpaHbI U3 TPYIIIEL, COCTOSIIEH M3 BOAOPONA, TANOTEHA, LIUAHO,
HUTPO, -S(O)rRls, C,-Ceanxuna, C,-Cedpropankuna, C,-Cepropankokcu, C,-Ceankoxcu, Cs-
Cetmknoankuna u —N(R®),. Ipenmoururensso R’ R* i R’ He3aBucuMo BBIGpaHbI B3 TPYIIIBL,
cocrositieit w3 Bomopoma, C;-Csanmkmma, Ci-Cedropankuna, C;-Cepropankokcu, C;-
Ceankokc, Cs3-Coumkmnoankmna u —N(R®),. Boxnee npeamoururensuo R, RY u R’ HesaBucumo
BbIOpaHbl M3 rpynmbl, cocTosmeii u3 Bomopona, Ci-Ceankuna u C,-Ceankokcu. Eme Oonee
NPEANOYTUTEIBHO R3, R* u R’ HesaBucHmo BBIOpAHBI M3 TPYIIIBI, COCTOSIIEH U3 BOIOPOAA U
C,-Csanxnna. Eme Gonee npexnoururensio R’ RY u R’ He3aBHCHMO BHIGPAHBI M3 TPYIIIIEL,
cocrosied U3 Bogopona u Metmia. Haubomnee mpennodTuTebHoO R’,R*uR’ MPEACTABIISIOT

co0oii Bogopo.

v 6 o
Kaxxmeiit R” HezaBucumo BbiOpaH u3 Bogopona u Ci-Csankmna. IIpenmnodTuTeibHO KasKabIid

6
R’ He3aBucHMO BBIOpaH U3 BOIOPOZA M METHIIA.

Kaxpiii R’ HesaBucumo BbIGpan u3 rpymmbl, cocrosimeii m3 Ci-Ceankmia, -S(O),R", -
C(O)R", -C(O)OR" u —C(O)NR'’R"". TIpenmnournrensro kaxmsii R’ He3aBucUMO BBIOpaH
w3 rpymmsl,  cocrosmeii w3 Ci-Ceamkmma, -C(O)R” u  —C(ONR'RY. Bomee
NPEANOYTUTENIBHO KKl R’ npeacraeiasier  coboit  C-Ceankun.  Hawmbonee

- 7 “
NPpEANIOYTUTEIIbBHO KaKAbIU R NnpeacTaBJIsACT co00i1 MeTuII.

Kasxpiit R HezaBrucuMo BbIGpaH 13 rpyrmsl, cocrosimeii u3 -S(0),R", -C(O)R”, -C(O)OR"
—~C(O)NR'R" u —C(O)NR°R"™. TIpenmournrensro kaxapii R He3aBHCHMO TpeacTaBisier

co6oit -C(O)R" mmm —C(O)NR'RY".

7 7 = 15
R™ u R’ nesasucumo Bbibpansr u3 rpymmsi, cocrosmei ns Ci-Ceankmma, -S(O)RY, -
15 15 165517 .
C(O)R™, -C(O)OR™", -C(O)NR™R"' u ¢enuna, u rue ykasaHHbId (PeHHUIT HEOOS3aTEIBHO
samemedn 1, 2 wim 3 3amecturensimu R, KOTOpblE MOTYT OBITb OJWHAKOBBIMH WU
7b 7¢ o
paznuusbiMy. [Ipenqnoururensio R™ u R™ He3aBucumo BIOpaHbI U3 TPYIIIBL, COCTOSIIEH H3
15 16517 7
C,-Csanxuna, -C(O)R" u —C(O)NR'RY. Bosee npexnoururensao R”™ u R’ npencrasisor

- 7 “
coboit C1-Ceankmi. Hanbonee npexnournrensao R™ u R’ npexcrasisor co6oii MeTwiL.
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Ansreprarnao R u R’® BMecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH MPHCOEXHHEHB,
00pasyroT 4-6-uJIeHHOEe TeTePOLUKIUIBHOE KOJBLIO, KOTOPOEe HEOOA3aTeIbHO CONEPKUT OUH
JOTOJTHUTENBHBIA reTepoaToM, o oTaenbHOCTH BbhiOpanHblid u3 N, O u S. IIpennodrurensHo
R™ i R’ BMecTe ¢ aTOMOM a30Ta, K KOTOPOMY OHH MPHCOEAMHEHbI, 00pa3yioT 5-6-uieHHOe
TeTePOLIMKINIBHOE KOJIBLIO, KOTOpPOE HeoOsA3aTeNbHO COAEPXKUT OAUH IOMOJHHUTENbHbINH
reTepoaToM, Mo OTHaeNbHOCTH BbiOpaHHbI U3 N u O. Bonee mpenmnouTutenbHO R™ u R”
BMECTE€ C aTOMOM a30Ta, K KOTOPOMY OHHM MPUCOCAMHEHBI, O0pa3yIOT MHPPOJUAUIBHYIO,
OKCa30JIMANHWIBHYIO, UMUIA30JIUIUHIIIbHYI0, MHUIEPUANIBHYIO, TUIEPA3HHIIIBHYIO WU

MOP(OTMHUIBHYIO TPYIIITY.

A mpencrasisieT coO0 6-4JIeHHBIH reTepoapuil, KOTOpbIi conepkut 1, 2, 3 nnm 4 atoma
a30Ta, U T7ie TeTePOoapuJi, €CITU 3TO BO3MOXKHO, MOKET OBITh HeoOs3aTeNIbHO 3aMelieH 1, 2, 3

8
nnu 4 3amecTuTensiMa R , KOTOPBIC MOTYT OBITH OAWHAKOBBIMHU UJIU PA3JIMYHBIMU.

IIpennoururensHO A mpeacTaBisieT coOOH 6-UIeHHBIIN reTepoapuil, KOTOPbIH conepxur 1, 2,
3 wm 4 aToMa a30Ta, U IPU 3TOM T'€TEPOaPHIL, €CIIU 5TO BO3MOXKHO, MOXKET ObITh

8
HeoOs13aTenbHO 3amenieH | uinu 2 3amectutessiMu R, KOTopble MOTYT ObITh OIMHAKOBBIMH

WUJIN pa3JIMYHBbIMH.

Bbonee mpeanoutuTenbHO A mpeacTaBisieT co00i 6-UIeHHbIH reTepoapul, KOTOPBIH
comepskutT 1 mim 2 aToMa a30Ta, M PU 3TOM IreTepoapuil MOXKeT ObITh HEOOA3aTeNbHO

8
3amelneH 1 iy 2 3amecturesiMu R , KOTOPBIE MOT'yT OBITh OAWHAKOBBIMU UJIN PA3JIMYIHBIMU.

Kpowme Toro, 6onee nmpeanodTuTeibHO A BbIOpaH U3 IpymIibl, cocTosei uz gopmyn A-I- A-

VIII, yxa3aHHBIX HUXKE,
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R)p R)p R*)p R%p
N N
ﬁ\l k l Na X I
N N NN N
Al A-ll Acll AV
RYp R%p R*)p Rp
N
N N N
Ny | |
\ ™ x x
AV A-VI A-VI A-VII

rac€ u3jioMaHHas1 JIMHUA 0003Ha4aeT TOYKY IMPUCOCAUHEHUS K OCTaJIbHOM YacTu COCIUHCHUA

dopmysl (I), u p pasusiercs 0, 1 nmm 2.

Eme Oonee mpeamouturenbHO A BBIOpaH M3 Ipymbl, coctosued u3z ¢popmyna A-I- A-VIL

YKa3aHHbIX HUXKE,

R)p R%p ®p Rop N
N N
S k | N < |
N N SN N
Al Al Aclll AV
Rp ®Rp ®Rp
fil | N IN
Na ™ S
AV AV AVI

rac€ u3jioMaHHas1 JIMHUA 0003Ha4aeT TOYKY IPUCOCAUHEHUS K OCTaJIbHOM YacTU COCIUHECHUA

bopmysl (I), u p pasasiercs 0, 1 nnm 2.

Eme Oonee mpeamourutensHo A BbIOpaH W3 rpynmbl, coctosmeid u3 ¢opmyn A-I- A-V,

YKa3aHHbIX HUXKE,
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®R%p R)p R)p R%p .
N N
- | K | N -
N N SN N
Al Acll Al AV
R%p
N
| N
Na
AV

rac u3jioMaHHasdA JIMHUA 0003Ha4aeT TOYKY INPUCOCAUHEHUA K OCTaJIbHOM YacTH

coenunenus popmyel (1), u p pasasiercs 0, 1 wmu 2.

Eme Oonee npenmouTuTensHO A BBIOpaH M3 IPyMIbI, cocTosmei u3 ¢popmyn A-I- A-V, u p

pasHsiercsa O wm 1.

Haubonee npennoururensHo A BbIOpaH U3 rpyIimel, coctosmei u3 popmyn A-I- A-V, up

pasHsiercs 0.

Ecmu A samemen 1 wmn 2 3amectutensmu, kaxcasii R® Hesasrcumo BBIOpaH W3 TPYIHIIbL
COCTOsALEH W3 TajloreHa, HUTPO, uuaHo, -NHj, -NHR7, -N(R7)2, -OH, -OR7, -S(O)rRls, -
NR®S(0),R", -C(O)OR', -C(O)R", -C(O)NR'RY, -S(O),NR'R", C,-Cganxuma, C;-

Ce¢ranorenankuna, Cs;-Ceuukinoankuia, Cs;-Ceranorennuknoankuna, Cs-Cgruknoankokcu, Cs-

CeankeHuna, C,-Ce¢ranoreHajakeHua, C,-Cankununa, C1-CsankokcuC,-Csankui-,
runpokcuC . Ceanmkun-, C-CsankokcuC,-C3ankokcu-, C-Cgranorenaiakokcu, Ci-
CsranorenankokcuC-Csankui-, C5-CankeHunokcu, C;-CeankuHUIOKCH, N-C;.

Coumrnoankmiamuso, -C(R®)=NOR®, dennna, 3-6-4I€HHOTO Te€TEpPOLHKIIIA, KOTOPBI
conepskuT | mim 2 reTepoaroma, Mo OTAETBHOCTH BhiOpaHHble u3 N u O, u S5- Wi O0-4JIEHHOTO
reTepoapia, KOTOpbId comepskuT 1, 2, 3 win 4 reTepoaroMa, o OTIEIBbHOCTH BHIOPAHHBIE U3
N, O u S, u npu 3TOM yKa3aHHble (PEHWI, TETEPOLIUKIIII UIH TeTepoapuil HeoOs3aTeIbHO
samemensl 1, 2 mwm 3 3amecturenamu R, KOTOPbIE MOTYT OBITh OJUHAKOBBIMH HIIH

Ppa3InIHbIMH.
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[IpennouturenpHo, ecnu A 3amemied 1 win 2 3aMECTUTENSAMH, KaXIblid R® mesaBucumo
BbIOpAaH W3 TPYIIIbI, COCTOSINEH U3 rajioreHa, HUTpo, nuaHo, -NHp, -NHR’, -N(R7)2, -OH, -
OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'R", -S(0),NR'R"", C;-
Ceanxumna, Ci-Cgranorenankuna, Cs-Ceumkmoankuna, Cs-Cerajorenumkiioankuia, Cs-
CLIMKITOATIKOKCH, C,-Coankenuna, C,-Cg¢ranoreHaiKeHuIa, C,-Cankunuia, Ci-
CsanxokcuC-Ciankuii-, runpokcuC; Ceankui-, C:-CsankokcuCi-Csankokcu-, Ci-
Ce¢raoreHaJKoKCH, C-CsranorenankokcuC-Csankui-, C;-CoankeHUIOKCH, Cs-
Ceankuamnoker, -C(R)=NOR®, denmma um 5- wiu 6-4iIEHHOTO TreTepoapHia, KOTOPBIf
comepskuT 1, 2, 3 unmu 4 reTepoaToMa, 1Mo OTHEIbHOCTH BhIOpanHbie U3 N, O u S, u npu 3TOM
yKa3aHHbIe (PEHWT UK TeTepoapril Heo0sA3aTeIbHO 3aMelleHbl 1, 2 Ui 3 3aMeCTUTEIISIMU R9,

KOTOpPBIC MOTYT OBbITH OAWHAKOBBIMHU WUJIU PA3JIMYHBIMU.

Bonee npeanoutuTenpHO, eciu A 3amerneH | uiu 2 3aMeCTUTENSAMH, KaXKIbIid R® HesaBHCHMO
BBIOPAH M3 IPYIIIbI, COCTOsAME U3 rajoreHa, HUTPo, uuaxo, -NH,, -NHR', -N(R"),, -OH, -
OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'R", -S(0),NR'R"", C;-
Cesanxuna, C-CgranoreHankuna, C5-Cguknoankunia, C1-CsankokcuCi-Csankui-,
runpokcuC,.Ceankmi-, C;-CsankokxcuC,-Csankokcu-, C,-Cgranorenankokcu, ¢eHmwia u 6-
YJIEHHOIO TeTepOapuiia, KOTOPBIM cOAaep:kuT 1 wnmu 2 atoma a3oTa, U IPU 3TOM YKa3aHHbBIE
(deHun M rerepoapusl HeoOs3aTeNbHO 3aMelieHbl | Wiu 2 3aMeCTHTESIMU R’, KOTOpbIE

MOT'yT OBITh OOUHAKOBBIMHU UJIN PA3JIMIHBIMU.

Eme Oonee mpeamoyrurenpbHO, ecid A 3amemeH | wid 2 3aMECTUTENSIMH, KayKIIbIi R®
HE3aBUCHUMO BBIOPAH W3 TPYIIbI, COCTOSALICH W3 rajoreHa, HUTPO, nuaHo, -NH,, -NHR7, -
NR"), -OH, -OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'R",

S(O)zNRmR”, C,-Coankmuna, C,-Cgranorenankuia, C;-Ceruknoankmna, ruapokcuCi.
Ceanxun-, C;-CerajoreHaKoKCH U O-4JIEHHOTO reTepoapuiia, KOTOpbli comepkuT 1 wnu 2

aToMma a30Ta, M NP 3TOM YKa3aHHBIA TeTepoapuil HeoOs3aTebHO 3aMeleH | 3aMecTuTenem

R9

Eme Oonee mpeamodtrurenpHO, ecau A 3aMmemeH | wiM 2 3aMeCTUTENSIMH, KajKIbIi R®
o 7
HE3aBUCHUMO BBIOPAH W3 TPYIIIbI, COCTOSALICH W3 rajoreHa, HUTpo, uuaHo, -NH,, -NHR', -

NR"), -OH, -OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'R",

S(O)ZNRIGR”, C1-Coanknna u Cq-CgrajoreHajikuna.
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Kpome Toro, eme Oonee mpeamodTUTENbHO, eciu A 3aMelieH | uiam 2 3aMecTHTENsIMHY,
kaxpii R® HesaBucuMo BBIOpAH W3 TPYMIbI, COCTOAIIEH U3 xjopa, ¢propa, nuaHo, -NHj, -
N(Me),, -OH, -OMe, -S(O):Me, -C(O)OMe, -C(O)OH, -C(O)Me, -C(O)NH,, -C(O)NHMe, -
C(O)N(Me),, metria u TpupTOpMETHIIA.

Haubonee npeanoyTutensHo, eciau A 3amemeH | wid 2 3aMECTHTENSIMH, KaKIIbIi R®
HE3aBUCHMO BBIOpAH M3 TPYIIIbI, COCTOSIIEH U3 Xyopa, ¢propa, nuaHo, -NH,, -N(Me),, -OMe,

-S(0);Me, -C(O)NHMe, -C(O)N(Me),, meTuna u Tpu)TopMeTHIIA.

B oxmHOM BapmaHTe OCYILIECTBJIEHHS, €Ciu A 3amelieH | uian 2 3aMEeCTUTENSIMU, KaXabli R®
HE3aBHCHMO BBIODAH M3 IPYIIbI, COCTOsMIEH U3 ramoreHa, muano, -NH,, -NHR', -N(R),, -
OH, -OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'"R", -S(0),NR'R",
C,-Csankuna, C-Cgranorenankuna, Cs-Counknoankuina, ruipokcuC,.Ceaku- u 6-4J1eHHOTO
reTepoapuiia, KOTOPBIH CONEpKUT 2 aToMa a30Ta, M MPU OTOM YKa3aHHBIH TeTepoapu
Heobs3aTenbHO 3amerneH 1 3amecturenem R’. IlpexmourutensHo, ecin A 3amemes 1 wmm 2
3aMECTUTENSIMU, KaXKAbIi R® HesaBucumo BbIOpaH M3 TPYMIBI, COCTOSALIEH U3 XJjopa, ¢Topa,
uaHo, -NH,, -N(Me),, -OH, -OMe, -S(0),Me, -C(O)OMe, -C(O)OH, -C(O)Me, -C(O)NH,, -
C(O)NHMe, -C(O)N(Me),, -S(O),NHMe, wmermna, TpudTOopMeTHia, IUKJIOMPOINIIA,

THPOKCUMETU- U 6-XJIOpIUPUIA3HH-3-1JIa.

AJNBTEPHATUBHO, €CJIK A 3aMelleH 3 Wi 4 3aMeCTUTEIISIMH, KaKIbIH R® HesaBucHMO BbIOpaH
. 7 7 7 167 17

U3 Tpymmbl, cocrosimed u3 rajgoreHa, —NH,, -NHR', -N(R"),, -OH, -OR’, -C(O)NR™R"’, -

165 17 N
S(O),NR'RY, C|-Ceankmna u C,-Ceranorenankuna. IIpeanouTHTeNnbHO Kaxabii R
. 7 7
HE3aBUCUMO BbIOpaH w3 rpymmbl, cocrosimeir u3 —NH,, -NHR', -N(R'),, -OH, -OR’, C-
. 8

Coankuna u C,-Cgranorenankuna. bonee npeanoyrurensHo kaxabiii R™ He3aBUCHMO BBIOpaH
. 7 7

u3 rpynmnsl, cocrosimeit 3 —NH,, -NHR', -OR’, C,-Cganxuna u C,-Cgranorenankumna. Eme

o 8 o
Oojiee MpeAnoOYTHTETPHO Kakabli R® He3aBuCHMO BbIOpaH w3 rpymmbl, coctosimed u3z Ci-

Ceanxma u C-CerajoreHajKuia.

" o 6
Kaxnprit R” He3aBuCHMO BBIOpaH M3 TPYIIBL, cocTosmel u3 ranoreHa, nuaHo, -OH, -N(R”),,
C-Cianxmuna, C,-Ciankokcy, C,-Cyranorenankuia U C-C4ranoreHaakoKCH.
o 9 v
ITpeanmouTturenbHO Kaxablii R™ He3aBHCHMO BBIOpaH M3 IPYIIIBI, COCTOSLIEH H3 TaJlOreHa,

6
uaHo, -N(R”),, C-Cjankmna, C,-Cjankokcu, C;-Cyranorenankmna u C,-C4ranoreHaaKoKcu.
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bonee mnpeanoYTUTENBHO KaXKAbIN R’ HesaBucumo BbIOpAaH W3 TPYMIbL COCTOALIEH H3
rajioreHa, C,-Cjankuna, C,-Csanxokcu u C,-Cyranorenankuia. Eme 6onee npeanoYTurensHo

v 9 -
ka1l R He3aBuCHMO BBIOpaH U3 rpynmsl, cocrosimeii u3 ranoreHa u Ci-Ciankuna.

X BbIOpaH u3 rpymmsl, cocrosmed u3 Ci-Coumkmoankuna, (eHuna, S5- win 6-4JIEeHHOrO
reTepoapuia, KOTopeli comepxut 1, 2, 3 umu 4 retepoaroma, O OTASTBHOCTH BBIOPAHHBIE H3
N, O u S, u 4-6-4JIeHHOTO reTepOLMKIIIIIA, KOTOPbIi comepxut 1, 2 unu 3 rerepoaroma, 1o
otaenbHOCTH BblOpanHble W3 N, O u S, W mpu 3TOM YKa3aHHbIE LUKJIOAJKIIbHBIE,
(eHnIbHBIE, TeTepOapIJIbHbIE WM TIeTePOLUKIMIbHBIE (PParMEHThl HEOOS3aTeNbHO
3aMerieHbl | win 2 3aMeCTHTENSIMU, KOTOPBIE MOTYT OBITh OMHAKOBBIMHU WUJIH PAa3JINYHBIMH,
BoIOpanHbiME U3 R’ m roe Boimeykasammbie dparmentst CR'R’, Q u Z moryt GbiTh
NPUCOCANHEHbI B JIIOOOM TIOJOKEHMH YKA3aHHBIX [HKJIOAJKWIBHBIX, (DEHUIbHBIX,

reTePOapUIIbHBIX UJIU METCPOLUKINIIBHBIX (I)paFMeHTOB.

IIpennournrensHo X BbIOpaH W3 TIpymmbl, cocrosmedl w3 ¢ennna u  4-6-4ieHHOTrO
reTePOLMKIINIIA, KOTOPBIA coep kuT | miu 2 rerepoaroma, 1o OTAEIbHOCTH BBIOpaHHBIE 13 N
u O, ¥ IpH 5TOM yKa3aHHbIE (PEHUIIbHBIE WIIN T'€TEPOLUKINIbHBIE (PparMeHThl HEOOA3aTEIBHO
3aMerneHbl | nim 2 3aMeCTUTENS MU, KOTOPbIE MOTYT OBITh OAMHAKOBBIMHU WUJIH PA3JIMIHBIMY,
BBIOpPAHHBIMU U3 R’ u rze BbILIIEYKA3aHHbIE (ParMEeHTHI CR'R’>, Q u Z MOTYT OBITH
NPUCOETUHEHbl B JIOOOM TIOJNOKEHHH YKa3aHHBIX (DEHHMJIbHBIX MM TeTePOLMKIMIBHBIX

(dparmeHTOB.

bonee mpenmouturenbHO X MpeAacTaBisieT COOOH 4-G-ueHHBIH TeTePOLUKIIMI, KOTOPBIH
comepkut 1 wim 2 rerepoaroma, Mo OTAENbHOCTH BbiOpaHHble U3 N u O, U mpu 3TOM
YKa3aHHbIE TeTePOLUKIIIbHBIE (PAarMEHThl HEeoOs3aTeNbHO 3aMelneHel | w2
3aMECTHTENSIMH, KOTOPbIE MOTYT GbITh OAMHAKOBEIMU MM PA3/IHYHBIMH, BHIOPAHHEIMH 13 R’,
v rae BeieykasauHsie pparmentst CR'R’, Q u Z moryT GbITh IPHCOEIMHEHBI B JTFOGOM

MOJIOKEHUHN YKA3aHHOT'O I'€TCPOLUKIIUIIBHOTO @parMeHTa.

B onHOM BapuaHTe OCyIIecTBIeHHsT X MPEnCTaBjsieT COOOH S-ujieHHBIH TeTepOIUKIIHIL,
KOTOPBINA CONEPKUT | reTepoaTom, rie yKa3aHHbII reTepoaToM npeacrasiser codoit N, u npu
5TOM BbIIIEYKa3aHHbIE (hParMeHThI CR'R*>, Qu Z MOTYT OBITh MPUCOETUHEHBI B JIFOOOM
MOJIOKEHWH ~ YKA3aHHOTO  reTepouukiamibHoro  (¢parmenra. IlpegmouturensHo X

NpeacTaBisier COOON S-uJieHHBIH TeTePOLMKIMI, KOTOPBIA COmepKHUT 1 rerepoarom, rue
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yKa3aHHBIN reTepoaToM MpenacTaBisieT co0oi N, W mpu 3TOM BhIIEyKa3aHHbIE (parMeHTHI

CR'R*uQ NPUCOEAMHEHBI PAOM ¢ aTOMOM N, U pparMeHT Z npucoeanHeH k atomy N.

B npyrom BapmaHTe oOCymiecTBIEHHs X NpeAcTaBisieT coOoil ¢deHwmn, HeoOs3aTenbHO
3aMeleHHbld | wim 2 3aMeCTUTENsIMHM, KOTOpPble MOTYT OBbIThb OJMHAKOBBIMH HIIH
Pa3INMYHBIMU, BHIOPAHHBIMH U3 R’, 1 rae BbimeykasaHHbIC (parMeHThI CR'R%, Q u Z moryr
OBITh TPUCOENUMHEHBI B JIFOOOM TMOJIOKEHUH YKa3aHHOTO (DEHUJIBHOTO (pparMeHTa.
IpexnoururensHo X mpencTasisier coboit henmt, u Beiueykasannsie gpparmentsl CR'R” 1

Q mpucoenuHeHsbl B HAPA-NOJIOKEHUH K pparmMeHTy Z.

n pasnsiercs O unu 1. IIpeagnoururensHo n pasHseTcs 0.

Z BeiGpan w3 rpymmsl cocrosmeii m3 —C(O)OR'Y, -CH,OH, -CHO, -C(O)NHOR',
C(O)NHCN, -OC(O)NHOR", -OC(O)NHCN, -NR°C(O)NHOR', -NR°C(O)NHCN,
C(O)NHS(0),R"*, -OC(O)NHS(0),R"?, -NR°C(O)NHS(0),R", -S(0),0R"’, -0S(0),0R"’,
NR®S(0),0R", -NR°S(O)OR", -NHS(0),R", -S(O)OR", -OS(O)OR', -S(0),NHCN,
S(0),NHC(O)R"™,  -S(0O),NHS(O),R",  -OS(0),NHCN, -OS(0),NHS(O),R",
0S(0),NHC(O)R", -NR°S(0),NHCN, -NR°S(0),NHC(O)R", -N(OH)C(O)R", -
ONHC(O)R", -NR°S(0),NHS(0),R ", -P(O)R")(OR'’), -P(O)H(OR'"’), -OP(O)R"*)(OR'"),
-NR°P(O)(R"*)(OR') u rerpazouna.

Ipennoururensio Z BbOpan u3 rpymmsy cocrosimeil us —C(O)OR'™, -C(O)NHOR',
OC(O)NHOR",  -NR°C(O)NHOR', -C(O)NHS(O)R"“, -OC(O)NHS(O),R",

NR®C(O)NHS(O),R", -S(0),O0R', -0S(0)0R", -NR°S(0),0RY, -NR°S(O)OR",
NHS(O),R"™, -S(O)OR", -OS(0)OR', -S(O),NHC(O)R', -S(0),NHS(O),R",
0S(0),NHS(0),R"*, -0OS(0),NHC(O)R', -NR°S(0),NHC(O)R', -N(OH)C(O)R", -
ONHC(O)R", -NR°S(0),NHS(0),R"*, -P(O)R")(OR'"), -P(O)H(OR'"), -OP(O)R")(OR")
1 -NR°P(O)(R"*)(OR'").

Bornee mpeanouTHTeNbHO Z BRIOpaH 3 rpymmsl, cocrosmeii u3 —C(O)OR', -C(O)NHOR'", -
C(O)NHS(0),R"*, -S(0),0R", -0S(0),0R", -NR®S(0),0R", -NHS(0),R", -S(O)OR" u -
P(O)R")(OR").
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Eme Gonee mpexmourutensHo Z BbiGpaH u3 rpymmsr, cocrtosmeir m3 -C(O)OR'Y, -

C(O)NHS(0),R"*, -S(0),0R", u -P(O)[R"*)(OR').

Eme Gonee npennouturenbHo Z BeIOpaH u3 rpymsbl, cocrosien u3z -C(O)OH, -C(O)OCHj3,
C(O)OCH,CHj3, -C(O)OCH(CHj),, -C(O)OC(CHj);, -C(O)OCH,CeHs, -C(O)OC¢Hs, -
C(O)NHS(0),CHs, -S(0),0H, -P(O)(OH)(OCH,CHj3) u -P(O)(OCH,CH;)(OCH,CHj3)

Haubonee npeanoururensHo Z npeacrasisier codboit -C(O)OH wnu -S(0O),OH.

B OXHOM BapHaHTE OCYLIECTBICHHS Z BbOpaH w3 rpymmsl, cocrosimeii n3 —C(O)OR'™,
CH,OH, -C(O)NHOR', -C(O)NHCN, -C(O)NHS(O),R", -S(0),0R', -0S(0),0R",
NR®S(0),0R", -NHS(O),R", -P(O)R")(OR") u Terpasona. INpexnournrensao Z BbiGpaH
u3 rpymmsl, coctosimedd u3 -C(O)OH, -C(O)OCH;, -C(O)OCH,CH;, -C(O)OCH(CHj3),, -
C(O)OC(CHj3)3, -C(O)OCH;,CeHs, -C(O)OC¢Hs, -CH,OH, -C(O)NHOMe, -C(O)NHCN,
C(O)NHS(0O);N(Me),, -C(O)NHS(0);Me, -C(O)NHS(0),CH3, -S(0),0OH, -OS(0),0H,
NHS(0),0H, -NHS(0),CF3, -P(O)(OH)(OH), -P(O)(OCHj3)(OCHs), -P(O)(OH)(OCHa),
P(O)(OH)(OCH,CHs;), -P(O)(OCH,CH3)(OCH,CHj3) u Terpa3ona.

R' Bribpan u3 rpymmsl, cocrosmeii u3 Bogopona, Ci-Ceankuna, penuna u GeHsuma, U rie
ykasaHHbIE (EHHN WIH OEH3MI HeoOsS3aTeNbHO 3aMelneHsl 1, 2 wim 3 3amecturensivu R’
KOTOpbIE MOTYT GbITh OXHHAKOBBIMH WM pasiudHbiMu. IIpexmoururenso R'C BriGpan u3
rpymmbl, cocrosimedi w3 Bomopoma, C;-Ceankuna, ¢enuna wu OeHswna. bonee
npexnourutensio R'C BeiGpan m3 rpymmer, cocrosmeii u3 Bomopoma u C-Ceankma.

10 .
Haubonee npennouturensHo R npencrasisier codoi BOXOPO.

R" BbIOpaH W3 Ipymmbl, coctosieit u3 Bogopona, C,-Ceankuia u GpeHmna, u rae yKasaHHbIH
dernn HeoBs3aTenbHO 3amemneH 1, 2 win 3 3aMecTHTENsMH R’, KOTOpbIe MOTYT GbITh
ONMHAKOBBIMH WM pasiuuHbiMy. IIpenmoururensHo R'! BbIGpan U3 rpymmbl, cocTosimeii u3
Boopona, Ci-Ceankmna u ¢enmma. Bonee npemmournrensro R'' BeGpan u3 rpymmsi
cocrositedt u3 Bomopona u C;-Ceankuna. Eme Oonee mpeanoyTUTENbHO R MPEACTABIIAET

9 11 o
coboit C,-Cgankun. Haubonee npenmourureapsHo R npencrasiisier coO0i MeTHII.

12 o
R'“ BbIOpan u3 rpynmsl, cocrosimeit n3 Ci-Ceankmna, C;-Ceranorenankuina, Ci-Ceaakokcu, -

6 .
OH, -N(R"), u ¢enuna, u rne yka3aHHbI (peHHn HeoOs3arenpbHO 3amemeH 1, 2 wumm 3
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9
3aMECTUTCIIAMU R KOTOPBIC MOTYT OBITD OAMHAKOBBIMHU Wi pa3IUYHbIMUA.

,
[pennoutntensio R'>  BeiGpan  u3  rpymmer,  cocrosmiein u3  Cp-Ceankuma, Ci-
Ceranorenankuna, Ci-Csankokcn, -OH, -N(R®), u denuna. Bonee npexmoururensio R
BBIOpaH 3 rpymmsy, cocrosimeii u3 C-Ceankuma, Ci-Ceranorenankina i -N(R®),. Eme Gonee
IIPEANOYTUTENBHO R" BBIOpDaH W3 TIpymmel, cocrosmed u3 Merwna, -N(Me), wu

tpudropmerina. HanGonee npeamournrensuo R'? npencrasisier coboit MeTHL.

R" Bpibpan w3 rpymmsr, cocrosmein m3 -OH, C-Ceankmna, Ci-Ceankokcn u (eHWIA.
[pennoururensio R Beibpan u3 rpymmer, cocrosmeii m3 -OH, C-Ceankmna u Ci-
Cankokcu. bonee mpexmoururensHo R BeiGpan w3 rpymmsl, cocrosimeii u3 ~OH u C,-
Ceankokcu. Eme Oonee mpeanoyYTHTENbHO R" BBIOpaH W3 rpymmbl, coctosmeid 3 —OH,

13 o
meTokcu 1 3TokcH. Hanbonee npeanoururensHo R npeacrasnsier coboit —OH.

14 - 14 -
R mpencrasisier coboit C,-Cgranorenankun. IIpeanoururensno R mpencrasisier coboi

TPUPTOPMETHIL.

R" Buibpan u3 rpymmsl, cocrosmeit u3 C -Ceankuna u $peHnna, U rae ykasaHHbI (e
Heobs3aTeNnbHO 3amemes 1, 2 win 3 3amecturensvi R, KOTOpbIE MOTYT ObITh OIMHAKOBBIMU
umi pasmmaseivi. peamourutenso R Bribpan u3 rpymmer, cocrosmeit n3 Ci-Coankuma u
denmma. Bonee mpeamoururensHo R mpencrasmser coboit C-Ceankun. HauGonee

npenmourutensHo R' mpencrasisier coboit meT.

15 o o
R mpencrasiser cobol GpeHm, rae ykasaHHbli GeHuT HeoOA3aTeNbHO 3ameleH 1, 2 umm 3

9
3aMECTUTECIIAMU R KOTOpPBIC MOTYT OBITD OOHMHAKOBBIMHU 50850 Pa3IUYHbIMUA.

2

15 o .
Ipennoururensno R mpencraBnser coGoit (eHmn, HEOOA3aTENBHO 3aMEMIEHHBIA 1

9 15 o
samectutenieM R”. Bonee npennourutensio R npencrasnser coboii henu.

16 17 .

R™ u R HezaBucumo BwIOpaHBl U3 rpymmbl, cocrosimedi u3 Bomopona u C-Ceankuia.
16 17 .

IMpenmoururensHo R u R™' He3aBucHMO BBIOpaHBI U3 TPYIIIBI, COCTOSIIEH M3 BOAOPOIA U

MCTHIJIA.

Ansrepuatueao R'® u R'" BmecTe ¢ atomMoMm a30Ta, K KOTOPOMY OHH TPHUCOEIMHEHbI,
00pasyroT 4-6-4JieHHOE TeTePOLUKIMIBHOE KOJIIIO, KOTOPOE HEOOSA3aTENbHO COAEPIKUT OJUH

JOTIOJTHUTENBHBIA reTepoaToM, o oTaenbHocTH BhiOpaHHbiil 13 N, O u S. IlpennoururensHo
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R' u R' Bmecre ¢ aTomom asora, K KOTOPOMY OHHU MPUCOEIUHEHBI, 00Pa3yIoT 5-0-djieHHOe
reTEePOLMKINIBHOE KOJIBIIO, KOTOPOE HEOOS3aTeNbHO COAEPKUT OAWH AOTOJHHUTEIbHBIHN
rerepoaToMm, Mo otaesbHOCTH BeIOpanHbili 13 N u O. Bonee mpenmodrurensHO R u RY
BMECTE C aTOMOM a30Ta, K KOTOPOMY OHHU IPHCOENMHEHBbI, 00pa3ylT MHUPPOIHAUIBHYIO,
OKCa30JIMAMHUIIBHYIO, MMUA30JUAUHWIBHYIO, MUIEPUAWIbHYIO, IUIEPA3UHWIBHYIO WU

MOP(}ONMHUIIBHYIO TPYIILY.

18 .

R™ BeIOpan u3 rpymmsl, cocrosimeii uz Bopopona, Ci-Ceankmna, Ci-Ceranorenankuna, C-
6 .

Csanxoxkcy, -N(R”), u penuna, u rue ykazanubiii GpeHuns Heobsi3aTenbHO 3aMerneH 1, 2 wium 3

9
3aMECTUTCIIAMU R KOTOpPBIC MOTYT OBITh OOHMHAKOBBIMU nin Pa3IUYIHbIMUA.

,
pennoururensao R'® BriGpan u3 rpymmel, cocrosmeit us Bogopoma, C-Ceanxmna, Ci-
Ceranorenankina, Ci-Ceankoken, -N(R®), u denuna. Bonee npexnoururensao R'™® BeiGpan
u3 rpynmbl, cocrosimed u3 Bogopoaa, C,-Ceankuna u C,-Cgranorenankuna. Kpome Toro,
Gomee mnpexmouturensio R'® BeiGpan w3 rpymmsy, cocrosimeii u3 C-Ceankmma u Ci-

18 .
Ce¢ranorenankmina. Hambonee mnpeamouturensHo R™ mpencrasmsier coboif Merun wumm

TPUPTOPMETHIL.

r pasusiercs 0, 1 wm 2. IlpennouyrurensHo r papHsiercst O unu 2.

B rpynne npeanoyTUTENbHBIX BAPUAHTOB OCYIIECTBJIEHUsS B COEIMHEHUH B COOTBETCTBUU C
dopmysioii (I) HacTosiero nu3oOpeTeHus:

R! npencrasisier codoit Bogopox win Ci-Ceanku,

R’ MpeCTaBIsieT COOOM BOAOPO UITH METHIT,

Q npexncrasisier co6oii (CR™R™)y;

m pasnsiercs 0, 1 wnu 2;

R'% 4 R?® nesaBucumo BBIOpAHBI U3 TPYIIIBI, cocTosel u3 Bonopona, C-Ceankuna, —OH u —
NH;;

R’, R" u R’ He3aBucuMo BBIGPaHbI 13 IPYIIIIBI, cocTosmeH 13 Bogopoaa u C-Ceankuna;
kaxabiii R® HesaBHCHMO BbIOpaH U3 BOJOPOJA M METUJIA;

kaxbiii R’ npencrasisiet codoit C-Cganmku,

A mipenctaBisier coOOH 6-4JIEHHBIN reTepoapui, KOTOPbIA comep kUt 1 nim 2 atoma a3oTa, u
TZIe reTepoapuii MOKeT ObITh HEOOS3aTeNbHO 3aMelneH | min 2 3aMeCTUTENSIMU Rg, KOTOpBIE

MOTyT OBITD OAWHAKOBBbIMH UJIU PA3JIMYHBIMU,
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kaxnbiii R® HesaBrcnmo BbIOpaH W3 IPYIIBI, COCTOSIICH U3 raJioreHa, HUTpo, uaHo, -NH,, -
NHR’, -N(R"),, -OH, -OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'’R", -
S(0),NR'R", C1-Csanknna u C;-CeranoreHankmia;

n pasusiercs O

Z Boibpan u3 rpymmel, cocrosmeii m3 -C(O)OR', -C(O)NHS(O),R", -S(0),0R" wu -
P(O)R)(OR™);

R'” BRIGpan U3 rpymmsl, cocrosimeii u3 Bogopona, C-Ceanknia, GeHnia n GeHsma;

R'? BriGpan u3 rpymmsy, cocrosimeit uz C,-Ceankmna, C,-Csranorenankmia u -N(R®),;

R" BriGpan u3 rpymmsy, cocrosimeit u3 —~OH u C,-CoalIkOKCH;

R" nmpencrasmsier co6oit Ci-Ceanku,

R'* u R" nesaBucumo BBIOPAHBI U3 TPYIIIBL, COCTOSIIEH U3 BOJOPOJA U METUJIA; U

r pasusiercst O unu 2.

bonee mpeanoYTUTENBHO:

R MPEICTaBIISIET COOOM BOAOPO MITH METHIT,

R’ MPECTaBIISIET COOOM BOAOPO MITH METHIT,

Q npencrasisier co6oii (CR™R™)y;

m pasHsieTcs | wim 2;

R'" i R™ nesaBucumo BBIOpAHBI U3 TPYIIIBL, COCTOSIMIEH U3 BOAOPOAA U METHIIA,

R’, R" u R’ He3aBUCHMO BBIGPAHbI 3 IPYIIIIBI, COCTOALIEH H3 BOOPONA U METHIIA;

A BbIOpaH u3 rpymnmnsl, cocrosmeii u3 popmyn A-1- A-V, u p pasusiercst 0, 1 wu 2;

kaxplii R® HesaBrcHMO BbIOpaH W3 TPYIIIBI, COCTOSALIEH U3 xJopa, ¢pTopa, 1uaHo, -NH,, -
N(Me),, -OH, -OMe, -S(0)Me, -C(O)OMe, -C(O)OH, -C(O)Me, -C(O)NH,, -C(O)NHMe, -
C(O)N(Me),, metuna u TpuTOpMeETHIIA;

n paBHsercs 0; u

Z BbiOpan w3 rpymmel, cocrosimeir w3 -C(O)OH, -C(O)OCH;, -C(O)OCH,CH;, -
C(O)OCH(CHj3),, -C(O)OC(CHj3)3, -C(O)OCH,C¢Hs, -C(O)OC¢Hs, -C(O)NHS(O),CH;, -
S(0),0H, -P(O)(OH)(OCH,CHj3) u -P(O)(OCH,CHj3)(OCH,CHs)

B nmonoiHUTETRHON TPYyMIe MPeanoYTHTENIbHBIX BAPUAHTOB OCYLIECTBJICHHS COCIUHEHUE B
cootBerctBum ¢ popmyroii (I) BeidOpano u3 coequnenus gopmysl (I-a), (I-b), (I-c), (I-d), (I-

e), (I-f), (I-g), (I-h), (1)) mmu (I-k),



rae B coequHennu gopmysl (I-a), (I-b), (I-c), (I-d), (I-e), (I-f), (I-g), (I-h), (1) umm (I-k)

p pasusiercs 0, 1 nnu 2;

kasxapiii R® HesaBucumo BbIOpaH W3 TPYIIBI, cocTosimel u3 xJyopa, ¢ropa, uuano, -NH,, -
N(Me),, -OH, -OMe, -S(0),Me, -C(O)OMe, -C(O)OH, -C(O)Me, -C(O)NH,, -C(O)NHMe, -
C(O)N(Me),, metuia u TpudTopMeTHia; u



30

Z BblOpan w3 rpymmel, cocrosimeir w3 -C(O)OH, -C(O)OCH;, -C(O)OCH,CH;, -
C(O)OCH(CHj3),, -C(O)OC(CHs;)s, -C(O)OCH,C¢Hs, -C(O)OC¢Hs, -C(O)NHS(0),CH3, -
S(0),0H, -P(O)(OH)(OCH,CH3) u -P(O)(OCH,CH3)(OCH,CHs)

B nomonHuTenvHON Ooniee MPEANOYTUTENbHOW TPYMIE BapUAHTOB OCYIIECTBIICHUS

coenuHeHue B cooTBeTcTBHH ¢ (hopmyJion (I) BeiOpano u3 coequnenus popmysl (I-m), (I-n),

(I_p)’ (I_q)a (I_r)a (I_S)) (I-t): (I-U), (I_V) nin (I_W)a
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rae B coequHenuu Gopmyisl (I-m), (I-n), (I-p), (I-q), (I-r), (I-s), (I-t), (I-u), (I-v) mm (I-w)
Z npencrasisier codoit -C(O)OH wmnu -S(0),0H.

B gpyroii npeanouyTUTENbHON TIpyNNe BAapUAHTOB OCYLIECTBJIEHUS COEIMHEHUE B

cootBercTBUM ¢ hopmynoii (I) BeiOpano u3 coenunenus: popmysl (I-aa), (I-bb), (I-cc), (I-dd)

wu (I-ee),

(R%p

(l-ee) ,

rae B coequHennn Gopmysl (I-aa), (I-bb), (I-cc), (I-dd) umu (I-ee):

p pasusiercs 0, 1 unu 2;

kasxapiii R® HesaBucumo BBIOpAH W3 TPYIIIbI, cocTosimed u3 xyopa, ¢gropa, uuano, -NH, -
N(Me),, -OH, -OMe, -S(0)Me, -C(O)OMe, -C(O)OH, -C(O)Me, -C(O)NH,, -C(O)NHMe, -

C(O)N(Me),, metuna u TpudTopMeTHIIA; U
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Z BblOpan w3 rpymmel, cocrosimeir w3 -C(O)OH, -C(O)OCH;, -C(O)OCH,CH;, -
C(O)OCH(CHj3),, -C(O)OC(CHs;)s, -C(O)OCH,C¢Hs, -C(O)OC¢Hs, -C(O)NHS(0),CH3, -
S(0),0H, -P(O)(OH)(OCH,CH3) u -P(O)(OCH,CH3)(OCH,CHs)

B oxHOl rpymnme BapHaHTOB OCYINECTBJIEHHUsS] COSAMHEHHE B COOTBETCTBHH C (Gopmynoit (1)

BBIOpaHO u3 coeanHeHuit Al - A251, mepeyncieHHbIX B Ta0mLe A.

B npyroii Oonee mMpeAnOYTHTENBHOW TPYINEe BAapUAHTOB OCYLIECTBJIEHHS COEIUHEHUE B

coorBercTBUH ¢ popmynoii (I) BeiOpano u3 coenunenus ¢popmyast (I-ff), (I-gg), (I-hh), (I4))
w (I-kk),

Z

(Hkk) :

rae B coenunennu popmyner (I-f), (I-gg), (I-hh), (Ijj) nwmu (I-kk) Z npencrasnsier coboit -
C(O)OH wum -S(0),0H.

Taxxke npencrasieH crocod nonay4deHus coenuHerni Gopmysl (I):
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N, .Q Y4
Rs Né 1>< 2\(X)"/
R R (I)

rne Q, Z, X, n, Rl, Rz, R3, R4, R°uA oTpeziesieHbl B JaHHOM JOKYMEHTE;

BKJIFOYAIOIIUI
5 1) 100
(a) ocymecTBnenue peakuuu coenuHerus popmysl (H),
A—Hal

opmyaa (H),
rue

A onpeneneH B maHHOM nokymente, u Hal mpexncrasnser coboii ramoreH wiH

10 TICEBIOTAJIOTEH, ¢ coenuHeHueM Gopmysl (J),
Rt%
M R’
AN
R’ | N
dopmyaa (J),
rae

3 p4 5 .

R’, R® u R’ onpenenenbl B JaHHOM JAOKyMmMeHTe, ¥ M' mpencraisier coOoi
OpPraHOCTAHHAH WMJIU OpraHobopaH (Hampumep, OpraHoOOPOHOBAsI KUCJIOTA, CIIOKHBIH

15 3¢up OpraHoOOPOHOBOW KHCJIOTBI WM oOpraHoTpudropbopar), B NPHUCYTCTBUU

NaJUTaJUEeBOTO KaTAJIU3aTOPa C MOJTyuYeHUeM coequHeHus popmysl (X),

R
A R®
B

N
R® NZ
opmyna (X)

b0
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(b) ocymecTsnenue peakun coequaeHus popmysl (K),

R4
Hal R’
| AN
N
R NZ
dopmyna (K),

3 4 5 o
rne R, R" u R” ompenenensl B nmaHHOM nokymente, u Hal mpencrasisier coOoi
raJIOreH WU TICEBJOTAJIOTeH, ¢ coennHeHneM GpopmyJsl (L),

A—M'

5 dopmyna (L),
rae
A ompeneneH B JaHHOM JTOKyMeHTe, 1 M' mpencrasisieT OO0 OpraHOCTaHHAH WU
opranobopaH  (Hampumep, OpraHoOOpPOHOBAasi  KHUCJIOTAa,  CIOXKHBIH  3¢up
OpraHoOOpPOHOBOW  KHCJOTBI ~ WMJM  opraHorpudropbopar), B  NPHUCYTCTBUH

10 NaJUJTIAINeBOrO KaTaJu3aTopa ¢ moyiydeHueM coequHeHust popmysl (X),

(11)  ocymecTBIeHHE peakUuu coequHeHHs: GpopmyJtibl (X) ¢ aIKUIUPYIOIINM CPEACTBOM

dopmymst (W),
LG Q L
KX,

R" R

thopmyna (W),
15 rae RI, Rz, Q, X, Z u n onpenenensbl B faHHOM nokymeHTte, u LG npencrasisier codoii
NOAXOAAIYHO YXOIAINYH IPYIITy, B HHCPTHOM pPaCTBOPHUTEIIE UJIIM CMECU HMHEPTHBIX

pactBopureneii nmpu temneparype ot -78°C go 150°C ¢ monydeHHEM COEAMHEHUs

bopmyser (I);

20 (1i1)  Heobs3aTETBHHO
OCYIIECTBIIEHHE YaCTUYHOIO WM TOJHOTO THUApodu3a coexawHeHust ¢opmyisl (I) B

MPUCYTCTBUU HOI[XOI[;IH_IGI\/'I KHUCJIOTHI.
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B cooTBeTcTBUM € HACTOSIUM U300pPETEHUEM TaKKe MPEICTABICHO IPUMEHEHHE COSTUHEHUSI
dbopmyibl (J), onpeneseHHOro B JTaHHOM JOKYMEHTE, B CIIOCOO€ M3rOTOBJICHUS COSAMHEHMUS
dopmynbr (I), ompeneneHHOro B AaHHOM JAOKyMeHTe. [IpenmouTuTenbHO B COEAMHEHHU
dopmynbr (J) M' mnpencraBnsier coOoil  OpraHOCTaHHAH, OPraHOOOPOHOBYIO —KHCIOTY,
CIIOXHBIH  3(Qup  OpraHOOOPOHOBOM  KHCIOTBI WM  opraHoTpudropbopar. bonee
NpEeAnoYTUTENbHO B coenuHeHnu (Gopmynsl (J) M' mpencrasiser coOOH OpraHOCTaHHAH.
Haubonee mnpennmoututenbHo B coenuHenun (opmysnsl (J) M' mnpexncraBnser coboit

TPUOYTUIICTAHHAH.

B npyrom BapuaHTe OCYILIECTBJIEHHS HACTOSIIETO M300pETEHMs TaKke IPENCTABICHO
NpUMEeHEeHHne coenuHeHus1 GopmMyael (X), ONpenesNeHHOro B JaHHOM JOKYMEHTE, B CIOco0e
U3roToBNeHuss coenuHeHuss Qopmyner  (I), onpeneneHHOro B JAHHOM JIOKYMEHTE.
IIpennoururensHo coenuHeHne ¢Gopmyiabl (X) BbHIOpaHO W3 TPYNIbI, COCTOSINEH U3 2-
NUPUAA3UH-4-UITUPUMUANHA, 4-nupunasuH-4-UNINUPUMHUANHA, 3-nupunazun-4-

WINUPHUIA3UHA, 2-MUPUAA3UH-4-UInupa3uHa U 4-nupuaasuH-4-uinupuaasuHa.

B cooTBeTcTBHM C HACTOSIIUM H300PETEHHEM TAK)KE MPENCTABIIEHB HOBBIE IPOMEXKYTOUHBIE
coenuneHus popmyIel (X), rae coenuHenne ¢popmyiel (X) BEIOPAHO U3 TPYIIIBL, COCTOSALIEH
U3 2-NUpUAa3suH-4-WINUPUMHUINHA,  4-NUpUAA3UH-4-WINMUPUMUINHA,  3-NUPUAA3UH-4-

WINUPUIA3UHA U 2-TTHPUAA3UH-4-UIITTUPA3HHA.

Cnenyer moHuMaTbh, 4To coenuHeHuss (opmysasl (I) MOryT CyuiecTBOBAaTH/ObIThH
U3rOTOBJICHHBIMH B "(opMe-mipenmecTBeHHUKe repOunmaa”, B KOTOPOH OHU COAEpKaT
rpyrny "G". Takue coeqMHEHUs] HAa3bIBAIOT B TAHHOM JOKYMEHTE COSAMHEHUSIMH (HOPMYJIBI

I-1V).

G mpencrasnsier coOOW TPyIIy, KOTOpasi MOXKET OBITh yAalleHa B PACTEHHUU IyTEM
M000r0 COOTBETCTBYIOIETO MEXAHM3MA, B TOM HHCIE 0e3 OrpaHHYeHus MeTadoiam3Ma u
XUMHYECKOT0 pacIieruienus, ¢ nonydeaneM coenunenust popmynet (I-1), (I-11) wmu (I-111), roe

Z COnepKUT KUCIOTHBINA TPOTOH, HAIIPUMED, CM. CXEMY HIKE.
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rR* R
3 3
A R A R
0 _ . I
Y- + 2
N N Q_ A2
NN < N~ 6 R N7 >< (X,
RV “R? RV R
(HV) (H)

Torma xak Takue rpynnel G MOIYT paccMaTpuUBaTbCA Kak 'MPeALIeCTBYIOIINE
repOburmmamM", W, TakuM OO0pa3oM, OOECHEeUMBAIOT TMOJlyYE€HUE AKTHBHBIX TepOUIUIHBIX

5 COEMHEHUI TOCe YAaJeHUs, COSNUHEHHs], COAepiKallfe TaKue TPYIIbl, MOTYT TaKXke
NPOSIBJIATh TePOMLMAHYI0 AKTHBHOCTh caMu mo cebe. B Takux ciydasx B COCOMHEHUH
dopmynsl (I-IV) Z-G moxer Bximouats 6e3 orpannuerust mooyro m3 (G1) - (G7), ykazaHHBIX

HWXKE, U E YKa3bIBA€T HA TOYUKY MPUCOCAUHCHUA K OCTaJIbHOU YaCTH COCIUHECHUA (I)OPMy.]'IbI

@.
10
9 X O\\S//O .
s. _G
E>1l,I\O/G % o~ o~ o~
(G1) (G2) ”g" (G3)
0 O o) o)
R Yo Il Il
__q‘: ~o” E\"fx|\0R19 E\>ﬁ|\R2°
G4 0 o)
e (G4) ~G (G6\)G
(G5)
o
||:I»
IE\>iL|\O/
SN
(G7)

B BapuanTax ocymectsienus, rue Z-G npexycmarpusaer (Gl) - (G7), G, R”, R, R*!, R*

1 R onpenensores creayomum o6pasom:
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o 21522 19
G mpencrasinsier codoit C-Ceankun, Cr-Ceankxenmn, C,-Ceankuann, -C(R™R™)OC(O)R™,
bernn umn penmn-C;-Ciankun-, rae ykazaHHbIH (eHUIbHbIA (parMeHT HeoOs3aTeNbHO
3aMeleH 1-5 3amecTuTensMu, HE3aBUCHMO BBIOpAHHBIMH M3 rajioreHa, LHaHo, HUTpo, Ci-

Ceankuna, C;-Cgramorenankuia uiu Ci-CgaIKoKCH.

RY npexacrasisier coboi C;-Ceankun unu GeHu,

R* npencrassier codoit ruapokcu, Ci-Ceankuin, Ci-Ceankokcn uiau GeHu,
R* NpeaCcTaBisieT COO0I BOJOPO UITH METHII,

R* npeacTaBisieT COO0I BOJOPO UITH METHII,

23 o
R’ mpencrasnsier coboit Bogopon minu C,-Ceakut.

Coenunenuss B Tabmunax 1-27 HWKe WUTIOCTPUPYIOT COCOMHEHHUS IO HACTOSIIEMY
u3zobperennto. CrieluaancTy B JAHHOW OOJACTU TEXHUKU OyIeT MOHSTHO, YTO COSNMHEHUS
¢dopmysl (I) MOTYT CyIIeCTBOBATH B BUI€ ArPOHOMHYECKH TPUEMIIEMON COJIH, LIBUTTEP-UOHA
UM arpOHOMUYECKU MPUEMJIEMON COJIM LBUTTEP-UOHA, KaK OMKMCAHO B JAHHOM JOKYMEHTE

panee.

Tabauna 1

B nanHo# Tabnuue packpeIThl 53 KOHKpeTHbIe coenuHenust Gopmyst (T-1),

XN R

7
™ NS Q z
N~ >< \(X)n/
RV R

(T-1),

roe m, Q, R3, R4, R'uZz onpexaeneHsl B Tabnure 1, R'uR? MPEICTaBISIFOT COOOW BOIOPO, U

n pasusiercs 0.

Homep R’ |[R' R’ Z m [Q
COCAUHCHUSA
1.001 H |H H -C(0)OH 0 -

1.002 H |[H H -C(0)OMe 0 -




38

Homep R’ |R' R’ Z m Q
COCAUHCHUSA

1.003 H H H -C(O)NHOMe 0 -
1.004 H H H -OC(O)NHOMe 0 -
1.005 H H H -NHC(O)NHOMe 0 -
1.006 H H H -NMeC(O)NHOMe 0 -
1.007 H H H -C(O)NHS(0);Me 0 -
1.008 H H H -OC(O)NHS(0),Me 0 -
1.009 H H H -NHC(O)NHS(O),Me |0 -
1.010 H |H H -NMeC(O)NHS(0),Me | 0 -
1.011 H |H H -$(0),0H 0 -
1.012 H |H H -0S(0),0H 0 -
1.013 H |H H -NHS(0),0H 0 -
1.014 H |H H -NMeS(0),OH 0 -
1.015 H |H H -S(0)OH 0 -
1.016 H |H H -OS(0)OH 0 -
1.017 H |H H -NHS(0)OH 0 -
1.018 H H H -NMeS(O)OH 0 -
1.019 H H H -NHS(0),CF; 0 -
1.020 H H H -S(0),NHC(O)Me 0 -
1.021 H H H -0S(0),NHC(O)Me 0 -
1.022 H H H -NHS(0),NHC(O)Me |0 -
1.023 H H H -NMeS(0),NHC(O)Me |0 -
1.024 H H H -P(O)(OH)(OMe) 0 -
1.025 H |H H -P(O)(OH)(OH) 0 -
1.026 H |H H -OP(0)(OH)(OMe) 0 -
1.027 H |H H -OP(0)(OH)(OH) 0 -
1.028 H |H H -NHP(O)(OH)(OMe) |0 -
1.029 H |H H -NHP(O)(OH)(OH) 0 -
1.030 H |H H -NMeP(O)(OH)(OMe) |0 -
1.031 H |H H -NMeP(O)(OH)OH) | 0 -
1.032 H H H -TETPa30 0 -
1.033 H H H -S(0),0H 1 CH(NH,)
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Homep R’ |R' R’ Z m Q
COCAUHCHUSA

1.033 H |H H -C(0)OH 1 CH(NH,)
1.035 H |H H -S(0),OH 2 CH(OH)CH,
1.036 H |H H -C(O)OH 2 CH(OH)CH,
1.037 H |H H -S(0),0H 1 CH(OH)
1.038 H |H H -C(O)OH 1 CH(OH)
1.039 H |H H -C(O)NHCN 0 -

1.040 H |H H -OC(O)NHCN 0 -

1.041 H |H H -NHC(O)NHCN 0 -

1.042 H |H H -NMeC(O)NHCN 0 -

1.043 H |H H -S(0),NHCN 0 -

1.044 H |H H -OS(0),NHCN 0 -

1.045 H |H H -NHS(0),NHCN 0 -

1.046 H |H H -NMeS(0),NHCN 0 -

1.047 H |H H -S(0),NHS(0),Me 0 -

1.048 H |H H -0S(0),NHS(0),Me 0 -

1.049 H |H H -NHS(0),NHS(0),Me | 0 -

1.050 H |H H -NMeS(0),NHS(0O),Me | 0 -

1.051 H |H H -P(0)H(OH) 0 -

1.052 H |H H -N(OH)C(O)Me 0 -

1.053 H |H H -ONHC(O)Me 0 -
Tabnuua 2

B nannoit Tabnmune packpeiTel 49 KOHKpETHBIX coenrHeHuit popmysl (T-2),

(T-2),

roe m, Q, R3, R4, R'uz ompexesieHsl B Tabyuie 2, R'uR? MPEICTaBISIFOT COOOW BOIOPOX, U

n pasusiercs 0.
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Homep R’ |R' R’ Z Q
COCANHECHUSA

2.001 H H H -C(0O)OH CH,
2.002 H H H -C(0)OMe CH,
2.003 H H H -C(O)NHOMe CH,
2.004 H H H -OC(O)NHOMe CH,
2.005 H H H -NHC(O)NHOMe CH,
2.006 H H H -NMeC(O)NHOMe CH,
2.007 H H H -C(O)NHS(0),Me CH,
2.008 H H H -OC(O)NHS(0),Me CH,
2.009 H H H -NHC(O)NHS(0),Me CH,
2.010 H H H -NMeC(O)NHS(0);Me CH,
2011 H H H -$(0),0H CH,
2.012 H H H -0S(0),0H CH,
2.013 H H H -NHS(0),0H CH,
2.014 H H H -NMeS(0),0H CH,
2.015 H H H -S(0)OH CH,
2.016 H H H -0OS(0)OH CH,
2.017 H H H -NHS(0)OH CH,
2.018 H H H -NMeS(O)OH CH,
2.019 H H H -NHS(0),CFj; CH,
2.020 H H H -S(0),NHC(O)Me CH,
2.021 H H H -0S(0),NHC(0)Me CH,
2.022 H H H -NHS(0),NHC(O)Me CH,
2.023 H H H -NMeS(0),NHC(O)Me CH,
2.024 H H H -P(0)(OH)(OMe) CH,
2.025 H H H -P(0)(OH)(OH) CH,
2.026 H H H -OP(O)(OH)(OMe) CH,
2.027 H H H -OP(O)(OH)(OH) CH,
2.028 H H H -NHP(O)(OH)(OMe) CH,
2.029 H H H -NHP(O)(OH)(OH) CH,
2.030 H H H -NMeP(O)(OH)(OMe) CH,
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Homep R° |R' R’ Z m Q
COeJUHEHHSI
2.031 H H H -NMeP(O)(OH)(OH) 1 CH,
2.032 H H H -TETPa3o 1 CH,
2.033 H H H -S(0),OH 2 CH,CH(NH,)
2.034 H H H -C(O)OH 2 CH,CH(NH,)
2.035 H H H -C(O)NHCN 1 CH,
2.036 H H H -OC(O)NHCN 1 CH,
2.037 H H H -NHC(O)NHCN 1 CH,
2.038 H H H -NMeC(O)NHCN 1 CH,
2.039 H H H -S(0),NHCN 1 CH,
2.040 H H H -OS(0),NHCN 1 CH,
2.041 H H H -NHS(0),NHCN 1 CH,
2.042 H H H -NMeS(O),NHCN 1 CH,
2.043 H H H -S(0),NHS(0O),Me 1 CH,
2.044 H H H -OS(0),NHS(0),Me 1 CH,
2.045 H H H -NHS(O),NHS(O),Me | 1 CH,
2.046 H H H - 1 CH,
NMeS(0),NHS(O),Me
2.047 H H H -P(O)H(OH) 1 CH,
2.048 H H H -N(OH)C(O)Me 1 CH,
2.049 H H H -ONHC(O)Me 1 CH,
Tabnuua 3

B nannoit Tabnuie packpeiTel 49 KOHKpETHBIX coenrHeHuit popmyer (T-3),

(T-3),
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roe m, Q, R3, R4, R'uz ompexesieHsl B TabyuLe 3, R'uR? MPEICTaBIISIFOT COOOH BOIOPOX, U

n pasusiercs 0.

Homep R’ |R' R’ Z m [Q
COCAUHCHUSA

3.001 H H H -C(O)OH 2 CH,CH,
3.002 H H H -C(0)OMe 2 CH,CH,
3.003 H H H -C(O)NHOMe 2 CH,CH,
3.004 H H H -OC(O)NHOMe 2 CH,CH,
3.005 H H H -NHC(O)NHOMe 2 CH,CH,
3.006 H H H -NMeC(O)NHOMe 2 CH,CH,
3.007 H H H -C(O)NHS(0),Me 2 CH,CH,
3.008 H H H -OC(O)NHS(O)Me |2 CH,CH,
3.009 H H H -NHC(O)NHS(0O),Me |2 CH,CH,
3.010 H H H -NMeC(O)NHS(O),Me | 2 CH,CH,
3.011 H H H -$(0),0H 2 CH,CH,
3.012 H H H -08(0),0H 2 CH,CH,
3.013 H H H -NHS(0),0H 2 CH,CH,
3.014 H H H -NMeS(0),OH 2 CH,CH,
3.015 H H H -S(0)OH 2 CH,CH,
3.016 H H H -0S(0)OH 2 CH,CH,
3.017 H H H -NHS(0)OH 2 CH,CH,
3.018 H H H -NMeS(O)OH 2 CH,CH,
3.019 H H H -NHS(0),CF; 2 CH,CH,
3.020 H H H -S(0);NHC(O)Me 2 CH,CH,
3.021 H H H -OS(0),NHC(O)Me |2 CH,CH,
3.022 H H H -NHS(0),NHC(O)Me |2 CH,CH,
3.023 H H H -NMeS(O),NHC(O)Me | 2 CH,CH,
3.024 H H H -P(0)(OH)(OMe) 2 CH,CH,
3.025 H H H -P(0)(OH)(OH) 2 CH,CH,
3.026 H H H -OP(O)(OH)(OMe) 2 CH,CH,
3.027 H H H -OP(O)(OH)(OH) 2 CH,CH,
3.028 H H H -NHP(O)(OH)Y(OMe) |2 CH,CH,
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Homep R° |R' R’ Z m Q
COCAUHECHUSA
3.029 H |[H H -NHP(O)(OH)(OH) 2 CH,CH,
3.030 H H H -NMeP(O)(OH)(OMe) |2 CH,CH,
3.031 H H H -NMeP(O)(OH)(OH) |2 CH,CH,
3.032 H H H -TETPa3o 2 CH,CH,
3.033 H |H H -S(0),0H 3 CH,CH,CH(NH,)
3.034 H |[H H -C(0)OH 3 CH,CH,CH(NH,)
3.035 H |[H H -C(O)NHCN 2 CH,CH,
3.036 H H H -OC(O)NHCN 2 CH,CH,
3.037 H |[H H -NHC(O)NHCN 2 CH,CH,
3.038 H |[H H -NMeC(O)NHCN 2 CH,CH,
3.039 H H H -S(0);NHCN 2 CH,CH,
3.040 H H H -0OS(0);NHCN 2 CH,CH,
3.041 H |[H H -NHS(0),NHCN 2 CH,CH,
3.042 H |[H H -NMeS(0),NHCN 2 CH,CH,
3.043 H |[H H -S(0),NHS(0),Me 2 CH,CH,
3.044 H H H -OS(0),NHS(O),:Me 2 CH,CH,
3.045 H H H -NHS(0),NHS(O),Me |2 CH,CH,
3.046 H H H - 2 CH,CH,
NMeS(0),NHS(0);Me
3.047 H |H H -P(O)H(OH) 2 CH,CH,
3.048 H |H H -N(OH)C(O)Me 2 CH,CH,
3.049 H |H H -ONHC(O)Me 2 CH,CH,
Tabnuua 4

B nannO# Tabnuie packpeITel 53 KOHKpETHBIE coequHeHus popmysl (T-4),

(T-4),
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3 4 5 1 2 -
rae m, Q, R, R", R” u Z onpenenensr Boite B Tadbnune 1, R™ u R” npencrasmsiror coboit

BOZOPOZ, U n paBHsieTcs 0.

Tabyuma 5

B nannoit Tabnuiie packpeiTel 49 KOHKpETHBIX coeauHeHuit popmyier (T-5),

(T-5),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnuie 2, R™ u R” npencraenstor codoit

BOZAOPOZ, U n paBHsieTcs 0.

Tabunma 6

B nannoit Tabnuiie packpeITel 49 KOHKpeTHBIX coeanHeHuii popmyel (T-6),

NI

L.
N

R

=z |
+
~ _N Q z
SOt
RV “R?

(T-6),

3 4 5 1 2 o
rae m, Q, R”, R*, R” u Z onpenenensr Boite B Tadbnuie 3, R™ u R” npencrapnsrot coboit

BOZAOPOZ, U n paBHseTcs 0.

Tabauua 7

B nannoit Tabnuie packpeITel 53 KOHKpETHBIE coenuHerus popmysl (T-7),
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(T-7),

3 4 5 1 2 o
rae m, Q, R”, R*, R’ u Z onpenenensr Boite B Tabnuie 1, R™ u R” npencrapnstot coboit

BOZOPOZ, U n paBHsietcs O.

Tabnmma 8

B nannoit Tabnune packpeiTel 49 KOHKpETHBIX coenrHeHui Gpopmysl (T-8),

(T-8),

roe m, Q, R’, R*, R’ u Z onpenenens Boie B TaGuume 2, R' 1 R* npexcrasstor coGoit

BOZIOPOA, U n paBHsieTcs 0.

Tabanna 9

B nannoit Tabnuiie packpeiTel 49 KOHKpETHBIX coenuHeHuit popmyier (T-9),

(T-9),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnuie 3, R™ u R” npencrasmnsirot coboit

BOZOPOZ, U n paBHsiercs 0.
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Tabauna 10

B nannoit Tabnuie packpeITel 53 KOHKpeTHbIE coenuHenus popmysl (T-10),

(T-10),

3 4 5 1 2 -
rne m, Q, R”, R", R” u Z onpenenensr Boitie B Tabnune 1, R™ u R” npencraenstot codoit

BOZAOPOZ, U n paBHsieTcs 0.

Tabauua 11

B nanno#t Tabnune packpeiTel 49 KOHKpeTHBIX coenrHeHui Gopmyisl (T-11),

(T-11),

3 4 5 1 2 -
rae m, Q, R”, R*, R’ u Z onpenenensr Boite B Tabnuie 2, R™ u R” npencrapisitor coboit

BOZOPOZ, U n paBHsieTcs 0.

Tabymma 12

B nanno#t Tabnune packpeiTel 49 KOHKPETHBIX coenrHeHui Gopmysl (T-12),
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3 4 5 1 2 -
rae m, Q, R, R", R” u Z onpenenensr Boite B Tabnuie 3, R™ u R” npencrasmsrot coboi

BOZOPOZ, U n paBHsieTcs 0.

Tabnuma 13

B nannoit Tabnuiie packpeIThl 53 KOHKpeTHbIE coequHenus popmybl (T-13),

“

Xy ,N“><Q\(X )n,z
RV “R

(T-13),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnuie 1, R™ u R” npencraenstor codoit

BOZAOPOZ, U n paBHsieTcs O.

Tabauna 14

B nannoit Tabnune packpeiTel 49 KOHKpeTHBIX coenrHeHuil Gopmysl (T-14),

&
+ Z
X N Q\ -
N ot
R1><R2
(T-l4),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnune 2, R™ u R” npencrapnstot codoit

BOZAOPOZ, U n paBHseTcs 0.

Tabmmma 15

B nannoit Tabnune packpeiTel 49 KOHKpETHBIX coenrHeHui Gopmysl (T-15),
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(T-15),

3 4 5 1 2 o
rae m, Q, R”, R*, R’ u Z onpenenensr Boite B Tadmuie 3, R™ u R” npencrapistot codoit

BOOPOZ, U n paBHsieTcs O.

Tabymma 16

B nanno# Tabnune packpeITel 53 KOHKpeTHBIE coenuHerus popmysl (T-16),

(T-16),

roe m, Q, R3, R4, R’uz ornpenesieHsl Bbiie B Tabuiie 1, R'uR? NPEACTaBISIFOT COO0i

BOZIOPOA, U n paBHsieTcs 0.

Tabmunna 17

B nannoit Tabnune packpeiTel 49 KOHKpETHBIX coenrHeHuit hopmydsl (T-17),

Z

(T-17),

3 4 5 1 2 -
rae m, Q, R”, R*, R” u Z onpenenensr Boite B Tabmuie 2, R™ u R” npencrasmsirot coboit

BOZAOPOZ, U n paBHsiercs 0.
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Tabsnma 18

B nannoit Tabnune packpbiTel 49 KOHKpeTHbIX coenrHeHuit popmysl (T-18),

(T-18),

3 4 5 1 2 -
rne m, Q, R”, R", R” u Z onpenenensr Boite B Tabnue 3, R™ u R” npencraensitot codoit

BOZAOPOZ, U n paBHsieTcs 0.

Tabauma 19

B nanno# Tabnune packpeITel 53 KOHKpeTHBIE coenuHerus popmysl (T-19),

(T-19),

3 4 5 1 2 9
rae m, Q, R”, R", R’ u Z onpenenensr Boitie B Tabnuie 1, R™ u R” npencrapistot codoi

BOOPOZ, U n paBHsieTcs O.

Tabymma 20

B nanno#t Tabnmune packpeiTel 49 KOHKpETHBIX coenrHeHui hopmyisl (T-20),
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3 4 5 1 2 -
rae m, Q, R, R", R” u Z onpenenensr Boite B Tabnuie 2, R™ u R” npencrasmsirot coboit

BOZOPOZ, U n paBHsieTcs 0.

Tabnuua 21

B nanHo# Tabnuiie pacKpbIThl 49 KOHKpETHBIX coenuHeHui Gpopmysl (T-21),

(T-21),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnuie 3, R* u R” npencrapnstot codoit

BOZAOPOZ, U n paBHsieTcs 0.

Tabymma 22

B nannoit Tabnune packpeITel 53 KOHKpeTHbIE coenuHenus popmysl (T-22),

(T-22),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnune 1, R* u R” npencrapnstot codoit

BOZAOPOZ, U n paBHseTcs 0.

Tabauna 23

B nannoit Tabnune packpeiTel 49 KOHKpETHBIX coenrHeHui Gopmyisl (T-23),
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(T-23),

3 4 5 1 2 -
rae m, Q, R”, R*, R’ u Z onpenenensr Boite B Tabnuie 2, R™ u R” npencrapistot codoit

BOZOPOZ, U n paBHsieTcs 0.

Tabunna 24

B nanno#t Tabnune packpeiTel 49 KOHKPETHBIX coenrHeHui Gopmysl (T-24),

(T-24),

3 4 5 1 2 o
rae m, Q, R”, R*, R’ u Z onpenenensr Boiie B Tabnuie 3, R™ u R” npencrapisitot coboit

BOZOPOZ, U n paBHseTcs 0.

Tabauua 25

B nanno# Tabnuie packpeITel 53 KOHKpETHBbIE coenuHerus popmysl (T-25),

(T-25),
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3 4 5 1 2 -
rae m, Q, R, R", R” u Z onpenenensr Boite B Tadbnune 1, R™ u R” npencrasmsiror coboit

BOZOPOZ, U n paBHsieTcs 0.

Tabnuia 26

B nannoit Tabnuiie packpeiThl 49 KOHKpETHBIX coenrHenuit hopmyibl (T-26),

“

Xy ,N“><Q\(X )n,z
RV “R

(T-26),

3 4 5 1 2 -
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnuie 2, R™ u R” npencrapmsrot coboit

BOZAOPOZ, U n paBHsieTcs 0.

Tabauna 27

B nannoit Tabnune packpbiTel 49 KOHKpeTHbIX coenrHenuil popmyisl (T-27),

”

Xy /N+><Q\(x)n,z
RV “R

(T-27),

3 4 5 1 2 o
rae m, Q, R”, R", R” u Z onpenenensr Boite B Tabnuie 3, R™ u R npencrapnstor codoit

BOZAOPOZ, U n paBHsiercs 0.

CoennHEHUs MO HACTOSIIEMY H300PETEHUI0 MOTYT OBITh MOJYYEHBI B COOTBETCTBUH
1 p2 pla p2b p2
CO CNEIYIOIMMH CXEMaMH, Ha KOTOPBIX 3aMecTuTeu n, m, r, A, Q, X, Z, R*, R* R™* R b, R,
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OTIpeniesieHbl B JAHHOM JIOKYMEHTE paHee, €Cld SIBHO He YKa3aHO MHoe. TakuMm oOpasom,

COEAMHEHUs U3 NMPeabIAy X Ta0bmuI 1-27 MOryT OBITh MOJTyY€Hbl AHAJIOTHYHBIM 00Pa3oM.

Coenunenuss popmyasl (I) Moryr ObITh MONy4YeHBI MyTEM AJIKWIMPOBAHUS COCTUHEHHH
dopmyisl (X), roe R, R, R u A omnpeneneHsl asi coenuHeHuin popmysisl (I), ¢ moMoIIbO
NOAXOAIIEro aJKUINpyomero cpeacrsa ¢opmyist (W), roe RURL Q X, nuZ
onpenenenbl mns coemuuenuit gopmynsr (I), u LG mpencraisier coOOH MOIXOASIIYIO
YXOISUIYIO TPYIy, HANpUMep TajJOreHH] MM TICeBIOTAJIOTeHU, TakoW Kak Tpudiar,
Me3WJIaT WU TO3WIAT, B MOAXOISINEM PACTBOPHUTENE MPH MOIXOASIIEH TeMmeparype, Kak
ONMUCaHO Ha cxeme peakuuu 1. MmroCcTpaTWBHBIE YCJIOBUSI BKIIIOYAOT MEPEMEIIUBAHHUE
coequHeHus1 popMyJibl (X) ¢ ANKIIUPYIOMUM CpencTBoM Gopmyiibl (W) B pacTBOpUTETIE HITH
CMECH  paCTBOpPHUTENEH, TakWX KakK aleTOH, JUXJOpPMETaH, Juxjopstad, N,N-
auMeTwihopMaMu, — aleTOHUTpWJ,  1,4-IMOKCaH, BOJAA, YKCYyCHas  KHCIOTAa WK
TpuPTOPYKCYCHAsE KUCIOTA, ipu Temmepatype ot -78°C u 150°C. Ankunmupyromee CpencTBo
dopmynsr (W) MoOKeT BKIFOYaTh Oe3  OrpaHUYeHUsT OpPOMYKCYCHYKO — KHCIOTY,
MetuaOpomarnerar, 3-OpOMIIPONHOHOBYIO KHCIIOTY, METHUJI-3-OpoMnponuoHar, 2-0pom-N-
METOKCUALETaMuI, 2-OpomaTaHCyib(oHaT HaTpus, 2,2-auMeTunnponuiI-2-
(TpudTopMeTHICy IbHOHMIOKCH )3 TaHCYIb(OHAT, 2-OpoM-N-merancynboHunaneramun, 3-
OpomM-N-MeTaHCYy b OHUIIITPOTIAHAMHU,

auMetokcupochopunmernaTpupTopMeTaHCyIbHOHAT,  AUMETHI-3-OpommnponmidocdoHar,
3-XJ0p-2,2-IUMETHIINIPONIAHOBYI0  KHCJIOTY H  amdTHi-2-Opomatuidocdonar.  Takue
ANKUJTUPYIOLIUE CPEICTBA U POJCTBEHHbIE COSUHEHHs TMOO M3BECTHBI U3 JINTEPATYPBI, JTHOO
MOTYT OBITh TMOJIyYEHBI MOCPEICTBOM H3BECTHBIX M3 JHUTEpaTyphl crnocoboB. CoenuHeHus
dopmyibl (I), KOTOpble MOTYT OBITH OMUCAHBI KAK CIOXKHBIE dPUPBI N-aJKHIIbHBIX KHUCJOT,
KOTOpbIE BKJIFOYAIOT 0€3 OrpaHUYEHUs CIOKHBIE dPUPbI KAPOOHOBBIX KHCIOT, (POCHOHOBBIX
KUCJIOT, (POCHHUHOBBIX KUCIIOT, CYJIb(OHOBBIX KHUCJIOT M CYJIb(QUHOBBIX KHUCIOT, MOTYT OBITH
3aTéM YaCTHYHO WJIM TMOJIHOCTBIO THAPOJIM30BaHBI MyTeM O00pabOTKH MOAXOISAIINM
pEeareHToOM, HampuMep BOAHBIM  PAacTBOPOM  XJIOPHUCTOBOAOPOAHON  KHCJIOTBI  HIIH
TPUMETHJICHIIMIIOPOMHJIOM, B TIOAXOZSIIEM PACTBOPHUTENE MPHU MOAXOIAIIECH TeMIepaType OT

0°C no 100°C.

Cxema peaxkuuu 1
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LG Q. .7

R* (X R’

1 2
A & R OR A Q e
| N (bopMyna (W) |
— NS Q. .z
RSN RTONTTSE N,
R 'R

dopmyna (X) dopmya ()

Kpome Ttoro, coenmuenusi ¢opmyisl (I) MOryr ObITH MONYYEHBI MyTEM OCYINECTBIICHUS
peakimu coenunennii gopmyssr (X), rae R, R*, R® u A onpenenensl aist coequHeHmuii
dopmyibl (I), ¢ COOTBETCTBYIOIUM OOPa30M aKTUBHPOBAHHBIM 3JIEKTPOMUIBHBIM AJIKEHOM
dbopmys (B), rae Z mpexcrasisier coboit -S(0),0R', -P(O)R")OR'") mmm -C(O)OR', u
R', R’ R® R'Y u R" ompemenener s coemumenmii dopmymsr (I), B mOAXomsmem
pactBoputene npu noaxoxsaueid temneparype. CoemuHenus ¢opmynsl (B) m3BecTHbI H3
JUTEPATypbl WM MOTYT OBITh TOJYYEHBI TOCPEACTBOM  HM3BECTHBIX  CIIOCOOOB.
HUnmocTpaTUBHBIE  peareHThl  BKIIOYAIOT 0€3  OrpaHWyYeHHs aKpPWIOBYKD  KHCIOTY,
METAKPWJIOBYKO ~ KHCJIOTY, KPOTOHOBYIO KHCJOTY, 3,3-OIUMETUJIAKPUJIOBYIO  KHCIOTY,
METUJIAKPUIIAT,  3TEHCYNb()OHOBYIO  KHUCIOTY,  H3ONPONWDTHWIEHCYIbdoHaT,  2,2-
IMMETUIIIPONIIIATEHCYIbGOHAT U numeTniaBuHUI(pochonar. HemocpencTBeHHbIE TPOIYKTHI
TAHHBIX PpEaKLHi, KOTOpble MOTYT OBITh OMHUCAHBI KakK CJIOXHbIE 3PUpbl N-aTKHUIBHBIX
KHCJIOT, KOTOpbI€ BKJIFOYAIOT O€3 OrpaHM4YeHusl CIOXHbIe 3Pupbl KapOOHOBBIX KHCIOT,
(dochoHOBBIX KHCIOT, HOCHUHOBBIX KUCIIOT, CYIb(GOHOBBIX KHUCIOT U CYJIb(GHHOBBIX KHCIIOT,
MOryT OBITh 3aTeM YaCTHMYHO WJIM TOJHOCTBIO THAPOJIM30BAaHBI IyTeM oOpaboTku
MOJXOSIIMM PEAreHTOM B MOAXOISIIEM PACTBOPHUTENE MPH MOAXOAALISH TeMIlepaType, Kak

OMNMCAHO Ha CXEME PEeAKLUH 2.

Cxema peakuuu 2
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R
1 4
R4 R 7 R R4
3
3 A R ’
A IS RR = THAPOIH3 ) X "
| dopmyna (B) | . mp_,._ |
—_— N Q Lz NS Q Z
NP N 7( N5, R NP 7( Xy
1/ N\ 2
=Y\ R R?
1a (X
dopmyaa (X) bopmya (1), rac dopmyna (1), rae
m=1, n=0, n m=1, n=0, u
Z=S(0):0R1, P(O)R')(OR1), Z=S0sH, P(O)(R'4)(OH),
C(O)OR™ C(O)OH

B poxcTBeHHbIX peakumsix coemunenns Gopmyast (I), rae Q npexncrasmser coboit C(R¥R™),
m pasasiercst 1, 2 wim 3, n=0, u Z npencrasyser codoit -S(0),OH, -OS(0),OH wumm -
NR®S(0),0H, MmoryT ObITb MONyYEHHI IyTeM OCYLIECTBICHHsS PEAKLHH COEIHHEHHI
dopmymsr (X), rae R’, R, R> u A ompenenensl mis coemmuennii popmymsr (I), ¢
LUKJIMIECKUM aIKunupyromum cpenctsom dpopmyisl (E), (F) unu (AF), rtne Y* npencrasusier
coboit C(R™R™), O wm NR®, uR', R%, R™ u R™ onpenenenst as coenuneruii popmyas (1),
B TOAXOISINEM pACTBOPHUTENE MpPH MOAXOMALIEH TeMmIepaTrype, Kak OIHCAHO Ha CXeMe
peakuun 3. Ilogxopsiue pacTBOPUTENM U MOIXOASINNE TEMIIEPATypbl OINHCAHBI PaHEE.
Anxummpyromee cpenctso Gopmyist (E) wiu (F) moxer Bkimouats 0e3 orpaHudenus 1,3-
NPOMaHCYJIbTOH, 1,4-OyTaHcynbToH, OSTHIeHCynbgar, 1,3-nponmnencynspar u 1,2,3-
OKCaTHa30JUANH-2,2-1uoKeu. Takue aJKuiInpyromue CpeacTsa U POACTBEHHbIE COEIUHEHHS
au00 M3BECTHBI M3 JIMTEPATYPhl, JTUOO MOTYT OBITh MOJYyYEHBI NMOCPEACTBOM HM3BECTHBIX M3

JUTEPATYPBI CIIOCOOOB.

Cxema peakuumu 3
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2 la

R’ topyya (E), rae
m=1, 1 n=0

HIA
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dopyma (X) N7
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NI Q z
NF 72 ST
F{1 2

$opuyaa (I, rae
m=1, 2 wiu 3, n=0, u

Z= SO,4H, OSO,H unu

2 1a

R
Ria 2b

dopmyaa (F), rae m=2, n n=0

NRESQ,H

HIH

dopuyna (AF),
rae m=1, u n=0

Coenunenne ¢opmysl (I), rme m pasnsiercs 0, n pasusiercss 0, u Z mpencrasisier coOoil -
S(0),0H, moxer ObiTh mony4deHo u3 coenuHerus ¢opmynsl (I), rme m pasusercs 0, n
5 pasusiercst 0, u Z mpencrasmser coboii C(O)OR', myrem 06paGoTKM C MOMOIIBIO
TPUMETWICHIMIIXJIOPCYIb(pOHATa B  TMOAXOASIIEM pPaCTBOPUTENE MNPH  MOAXOISIIEH
TeMIepaType, Kak OMHCaHO Ha cxeme peakuuu 4. [IpeamouTurenbHble YCIOBUS BKIFOUAIOT
HarpeBaHue KapOOKCHJIATHOTO MPENIIECTBEHHIKA B YUCTOM TPUMETHICHIIMIXJIOPCYIb(pOHATE

npu temrepatype ot 25°C no 150°C.

10
Cxema peakuum 4
R o R’
x O
3 N7 3
A R S /[ A R
X Q o’ o—Si— X o
N N | NP
—_—
R N7 or" R NP 7( \o
R" R R" R
bopmyna (1), rae dopmyna (I), rae
m=0, n=0, n Z=C(O)OR" m=0, n=0, u Z=SO;H
Kpome Toro, coemuuenusi gopmyisl (I) MOryr ObITH TOJNyYeHBI MyTEM OCYIIECTBJICHHS
15 peakimii coemurennii gopmynsl (X), rae R, R*, R’ u A onpenenensl st coemuHeHmi

dopmyast (I), ¢ moxxomsumm crmproM hopmysl (WW), rae R', R%, Q, X, n u Z onpeneness:
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s coenuaennit opmyisl (I), B yenoBusix Tuna peakunn MULyHOOY, TAaKUX KaK YCJIOBUS,
ommcanHbie Petit et al, Tet. Lett. 2008, 49 (22), 3663. [Toxxonsuue GochUHbI BKIFOYAIOT
Tpupenundochus, MOAXOALINE a301MKapOOKCUIIATHI BKJIFOYAIOT
AMU30TPONIIIA30AUKAPOOKCHIIAT, U MOAXOASIINE KUCIOThI BKIIOYA0T (GTOPOOPHYIO KHUCIIOTY,
TpuGIaTHYIO KHCIOTY U Ouc(TpupTOpMETHICYNb(POHMI)AMUH, KaK OMHCAHO Ha CXeMe
peakuuu 5. Takue cnupThl JUOO M3BECTHBI M3 JIUTEPATYPHI, JHOO MOTYT OBIThH MOJYYEHBI

NIOCPEICTBOM M3BECTHBIX M3 JIUTEPATYPbI CIOCOOOB.

Cxema peakuum S

HO Q. .Z .
R Xn R
1 2 3
A R R R A P
| = dopmyna (WW) |

+

R N o R NZ 7( N (Xn
RY R

oM A
opmyna (X) \r \n/ SN 0 dopmyna (1)
0O

kucaora, PhyP

Coenunenus Gpopmyisl (I) Takke MOTyT OBITH MOJYYEHbI MyTEM OCYLIECTBICHHS PEaKLUH
coenunenuii popmyner (C), rne Q, Z, X, n, R, R, R, R R u A ONpeeNeHbl s
coenunenuit popmynel (I), ¢ rugpasuaom ¢opmyisl (D) B mogxoasimemM pacTBOpPUTENE WU
CMECH PaCTBOPUTENEH B MPUCYTCTBHH MOAXOSIIEH KUCIOTHI IPU MOIXOMASALICH TeMIeparype
ot -78°C mo 150°C, xak onucaHo Ha cxeme peakuuu 6. [logxozpsimue pacTBOpUTENIN WU UX
CMECH BKJIIOYAIOT O€3 OrpaHHuYeHHs! CIUPTHI, TAKHE KaK METAHOJ, 3TAHOJ M HU3OMPOIAHOII,
BOJY, BOAHBIN PacTBOP XJIOPUCTOBOAOPOAHON KHUCJIOTBI, BOAHBIN PacTBOP CEPHOM KHUCJOTHI,
YKCYCHYIO KHUCIIOTY M TPUPTOPYKCYCHYIO KHUCJIOTY. I Mapa3snHOBBIE COENUHEHHs (POPMYJIbI
(D), Hampumep 2,2-TUMETHINPONUI-2-TUAPAZUHOITAHCYIb(POHAT, JHUOO H3BECTHBI W3
JUTEPATYPhl, JHOO MOTyT OBITH TOJNy4YEHBl ITOCPENCTBOM H3BECTHBIX H3 JIUTEPATYPHI

croco0oB.

Cxema peakuuu 6
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R
4 N Q z
A R .
HoN" S A AR
pr— 1 2
R rR® R R | .
dopmyna (D) 5 N Q 4
R—o © o—r » R NZ xz (XK
(C R” R
opMyJIa
bopwya (©) dopmyna (1)

R'=H, C,-Canxu,
C,-CiankunkapOoHu

Coenunenuss ¢opmynbl (C) MoryT ObITh MOJYYeHBI MYyTEM OCYILIECTBJICHUS pPEaKIHU
coenunenuii popmyns (G), roe R’ R*, R’ u A onpenenens ms coemunennii hpopmyist (I), ¢
OKHCISIFOIUM CPEICTBOM B MOIXOMASINEM PACTBOPUTENE MPH MOAXOMAALIEH TeMIepaType oOT -
78°C no 150°C HeoOsi3aTenpbHO B MPUCYTCTBHH MOIAXOMASALIETO OCHOBAHMS, KaK OMHMCAHO Ha
cxeme peakimu 7. Iloaxonsinye OKUCISIONINE CPEACTBA BKIFOYAIOT O0€3 OrpaHnyeHus Opom, u
NOJXOMAIINE PACTBOPHUTENIHM BKJFOYAIOT O€3 OrpaHWUYEHUs] CIUPTBI, TAKHE KaK METaHOJ,
3TaHOJ U u3omnpomnaHoi. Iloaxoxsie OCHOBaHMS BKJIIOYAIOT 0€3 orpaHudeHus: OukapOoHaT
HaTpus, KapOoHAT HaTpus, OukapOOHAT Kajws, KapOOHAT Kanus U auerar kanus. [logoOHblie
peakuu u3BeCcTHHI B utepatype (Hampumep, Hufford, D. L.; Tarbell, D. S.; Koszalka, T. R.
J. Amer. Chem. Soc., 1952, 3014). ®ypanbl Gpopmynsl (G) U3BECTHBI U3 JIUTEPATYPHI HIIH
MOTYyT OBITh TOJNY4YEHbl C IPUMEHEHHEM CIOCOOOB M3BECTHBIX U3  JIUTEPATYPBHI.
WnnmroctpaTtuBHble CHOCOOBI BKJIIOYAIOT O€3 OrpaHHYeHMs pPEaKLHU KPOCC-COYETaHHs, B
KOTOPBIX UCIIOJIB3YIOT NePEXOaHbIe METaJIbl, Takue Kak peakuus Ctwie (Hanpumep, Farina,
V.; Krishnamurthy, V.; Scott, W. J. Organic Reactions, Vol. 50. 1997 u Gazzard, L. et al. J.
Med. Chem., 2015, 5053), Cy3yku-Musiyps! (Hanpumep, Ando, S.; Matsunaga, H.; Ishizuka,
T. J. Org. Chem. 2017, 1266-1272 u Ernst, J. B.; Rakers, L.; Glorius, F. Synthesis, 2017,
260), Hernmu (Hanpumep, Yang, Y.; Oldenhius, N. J.; Buchwald, S. L. Angew. Chem. Int.
Ed. 2013, 615 u Braendvang, M.; Gundersen, L. Bioorg. Med. Chem. 2005, 6360) u Kymana
(mampumep, Heravi, M. M.; Hajiabbasi, P. Monatsh. Chem., 2012, 1575). KomnoHeHTbI mJist
peaKkuUy COYETaHUST MOTYT OBITh BBIOpAHBI HA OCHOBAHMHM KOHKPETHOW PEaKIMHU KpPOCC-
COYEeTaHUs M LEJIEeBOro mnponaykra. Karamm3aTopel Ha OCHOBE MEPEXOAHBIX METAJUIOB,
JIMTaHIbl, OCHOBAHMS, PACTBOPUTENN M 3HAYEHHUS TEMIIEPAaTypbl MOTYT ObITh BBIOpaHBI Ha
OCHOBAaHHUH HEOOXOAMMOTO KPOCC-COUETaHMs M W3BECTHBI B JHUTEparype. Peakuum kpocc-
COYETaHUsI ¢ MPUMEHEHHEM IICEBJOTaJIOT€HOB, B TOM 4ucie 0e3 OorpaHudeHus TpugIaTos,
ME3WJIATOB, TO3MJIATOB M aHM30JIOB, TAK)K€ MOTYT ObITh OOECHeueHbl B COOTBETCTBYIOIIUX

YCIIOBUSIX.
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Cxema peaxkuuu 7

A R A R
/\ o R/ \_F
—_—
5 3 Oxucamomee Rwpg” 07 *o—R
R 0 R CpCaCTBO,
popmyma (G) ~ OCHOPARME topmyna (C)

R'=H, C,-Cianxu,
C,-C anxunxapbonun

B npyrom nmopxone coemwnenue ¢opmynsl (I), rme Q, Z, X, n, R, R, R, R, R°u A
omnpeneneHsl s coenuHeHud ¢popmynbl (I), Moker OBITH TONYYEHO U3 COENMHEHUS
dopmyinbl (R) u okucnuTeNnss B MOAXONSIIEM PACTBOPUTENIE MPU MOAXOISIISH TeMIepaType,
KaKk yKa3aHO Ha cxeme peaknuu 8. WIUIFOCTpaTUBHbIE OKHCIUTENH BKIIOYAOT 0Oe3
OrpaHUYCHUS 2,3-nuxjop-5,6-nunrano- 1,4-0eH30X UHOH, TeTPaXJIOP-M-OCH30X UHOH,
MepPMaHTaHaT KaJjusi, JUOKCHJI MapraHua, 2,2,6,6-reTpamMeTii-1-munepuIuHIIOKCH 1 OpOoM.

PoncreeHHbIe peakiuu U3BECTHBI B JINTEPATYPE.

Cxema peakuuu 8

R4 R4
3 3
A R A R
X Oxwucnenne | R
—_—
s AN N QL .z Nl _Q_ .Z
R N (G, R N7 X N
RY R R R?
dopmyna (R) dopmyna (I)

Coenunenue ¢opmynsl (R), tne Q, Z, X, n, R, RL R, R, ROu A OTIPEIENCHBI IS
coenunenunit popmyiel (1), MoxkeT ObITh MONy4eHO U3 coenuHenus Gopmydsl (S), roe Q, Z, X,

n, R, R, R, R* u R’ onpememensi mms coemunenuii ¢opmyner (I), rme u

,
MeTajioopranndeckoro coenuHenust ¢popmynbsl (T), rme M" Brirouaer 0e3 OrpaHUYEHHS
MaFHHﬁOFpaHquCKHe, HHTHfIOpFaHI/I‘{eCKI/Ie, MECABOPraHU4YECKUE W HHUHKOPraHUYCCKHE
peareHThl, B MOAXOMASINEM PAaCTBOPUTENIEC MPH MOAXONSIIEH TeMrepaTrype HeoOs3aTelIbHO B
NPUCYTCTBHH JOTIOJIHUTENIBHON HOOABKM Ha OCHOBE IEPEXONHOr0 METalia, Kak yKa3aHO Ha

cxeme peakuu 9. MnmocTpaTuBHbIE YCIOBUS BKJIFOUAIOT 00pabOTKy coenuHEeHus: (pOpMyJIbl
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(S) peakruBom I'punbsipa ¢opmyner (T) B mpucyrcrBun 0,05-100 mon. % ionuna menu B
pacTBOpHUTENe, TakOM Kak Terparuapodypan, npu Temmeparype ot -78°C mo 100°C.
Mertannooprannueckue coequHenus gopmyinsl (T) u3BecTHBI B TUTEpPaType UIM MOTYT OBITH
MOJIy4€eHbI TIOCPEICTBOM HM3BECTHBIX M3 JUTEpaTyphl criocoboB. Coenunenus Gopmybl (S)
MOTyT OBbITH MOJY4YeHBI IOCPENCTBOM PEAKLUI, aHAJOTWYHBIX PEAKIUAM JUIs TOJTyUeHHs

coenunenuit popmyisl (1) u3 coenunenus popmyisr (XX).

Cxema peakuum 9

R JobaBka Ha oCHOBE R
H R HePEXOIHOTO A g
A MeETanIa AN
A/M" + | . —_— \ 5 ,
N Q. .z AN ~ ot
=5 NZ X N R N 7< Xin
opMyTa
b (1) RV R? R" R
tdopmya (S) tdopmyna (R)

buapunmupunasusbl Gopmyisl (X) M3BECTHBI B JIMTEPATYPE WIM MOTYT OBITh TOJYYEHBI C
NPUMEHEHNEM U3BECTHBIX U3 JIUTEPATyphl CIOco00B. MInmocTpaTuBHBIE CIIOCOOBI BKIIFOYAIOT
0e3 OrpaHMYEHHs PEAKIMIO0 KPOCC-COYETaHMs, B KOTOPOH HCIOJb3YIOT NEPEXOIHbIE METAIUIbI,
coenunenuii popmynsl (H) u popmynst (J) nnu ansrepHatuBHO coenuHeHuit popmyasl (K) u
dopmyibl (L), roe B coenunenusix dopmysisl (J) u ¢popmynsr (L) M' npencrasnser coboit
mo0oe W3 OpraHOCTaHHaHA, OPraHoOOPOHOBOM  KHUCJIOTBI WM  CIIOKHOTO  3dupa,
opranotpudropbopara, MarHUHOPraHUYECKOTO COEAMHEHHS, MeJIbOPTaHUYECKOTO
COEAMHEHUs] MM LIMHKOPTaHUYECKOTO COCMHEHNUsI, KaK yka3aHo Ha cxeme peakuuu 10. Hal
OTpeNeNieH KaK TrajJioreH WM ICEBIOTAJIOTeH, HapuMep TpUQIIaT, Me3HIaT 1 To3uiar. Takue
peakiuu Kpocc-codeTanusi BKIrOYaOT peakuuu Ctumne (Hanpumep, Sauer, J.; Heldmann, D.
K. Tetrahedron, 1998, 4297), Cy3yku-Musiypsl (Hanpumep, Luebbers, T.; Flohr, A.; Jolidon,
S.; David-Pierson, P.; Jacobsen, H.; Ozmen, L.; Baumann, K. Bioorg. Med. Chem. Lett.,
2011, 6554), Herumm (nanpumep, Imahori, T.; Suzawa, K.; Kondo, Y. Heterocycles, 2008,
1057) n Kymana (manpumep, Heravi, M. M.; Hajiabbasi, P. Monatsh. Chem., 2012, 1575).
KoMmnoHeHTBI ANl peakuuy COYETaHHs MOTYT OBITh BBIOpaHBI HA OCHOBAHWU KOHKPETHOMN
peaKkuuu KpPOCC-COYETaHMsI M IIeJIeBOro npoaykra. KaTamm3aTopel Ha OCHOBE MEPEXOIHBIX
METaJUIOB, JIUTaHIbl, OCHOBAHUS, PACTBOPUTENM M 3HAYEHUS TEMIEpaTypbl MOTYT OBITH

BbI6paHbI Ha OCHOBAaHUHU HeO6XOI[I/IMOFO KpPOCC-COUC€TaHUsA W HU3BECTHbBI B JIMTCPATYPE.
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Coenunenus ¢popmyner (H), dopmynsr (K) u dopmynst (L) u3BecTHBI B JUTEpaType WIH

MOTYT OBITh IOJIy4€HBI TOCPEICTBOM U3BECTHBIX U3 JIUTEPATYPBI CIIOCOOOB.
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Cxema peaxkuumu 10

R Katammsatop Ha r*
5 OCHOBE TIEPEXOHOTO )
M’ N R" meranna, A N R
JIMrang
A—Hal + | \ ] |
R5 N¢ R5 Né
tdopmyna (H) ¢dopmyna (J) dopmyma (X)
4 4
R Karanmzarop Ha R
OCHOBE TIEPEXOAHOTO 3
Hal § R® veramm, A R
JIMraHg
A—M + | T |
R SNF R’ N
thopmyna (L) dopmyna (K) dbopmyna (X)

Coenunenue ¢opmyner (J), tne M' npencraenser coOoil Jr00oe W3 OpPraHOCTAHHAHA,
OpraHoOOpPOHOBOH  KHMCJIOTBI WM clIOXHOro  3Qupa,  opranorpudTopbopara,
MarHUHOPraHMYECKOrO COEMHEHUS, MeIIbOPTaHUIECKOTr0 COEAMHEHUS YN
[IUHKOPTaHMYECKOr0 COEAMHEHUs, MOXKET OBITh MOJY4YEHO U3 coeauHeHus: Gopmyisl (XX),
rae R’, R* u R’ onpenenens anst coenuuenuii Gopmyst (I), TyTeM MeTaIHPOBAHUS, KaK
yKa3aHO Ha cxeMe peakuuu 11. AHanoruyHele peaklMU U3BECTHBI B JIUTEpaType (Hampumep,
Ramphal et al, WO2015/153683, Unsinn et al., Organic Letters, 15(5), 1128-1131; 2013,
Sadler et al., Organic & Biomolecular Chemistry, 12(37), 7318-7327; 2014. AnbTepHaTUBHO
MeTaJIoopraHuyeckoe coenuHenne (Gopmyinbl (J) MokeT ObITh MOJNYYEHO W3 COEIMHEHUI
dopmyisr (K), roe R’ R*, R’ onpenenenst nust coenunenuii popmyust (I), 1 Hal onpenenen
KaK TaJIOTeH WM TICEeBIOTaJIOreH, Hampumep, TpudaT, ME3WIaT 1 TO3MIAT, KaK OMUCAHO Ha
cxeme 11. MmmoctpaTuBHBIE YCJIOBUS TMONy4deHUs coenuHeHus (opmyner (J), rme M'
npeacTaBisieT coOOH OpraHOCTaHHAH, BKJIIOHYAKOT 00paboTky coemamueHust ¢opmyisl (K)
KOMIUIEKCOM JIMTHS C TPUOYTHIIOJOBOM B COOTBETCTBYIOIIEM PACTBOPUTENE IPH
COOTBETCTByIOIIEH Temmneparype (Hampumep, cm. WO 2010/038465). UmirocTpaTuBHBIE
yCIIOBUSI TONy4deHus: coenmHeHust ¢opmynsl  (J), rtme M' mnpexncraeiser  coOoi
OpraHOOOPOHOBYIO KHCJIOTY WJIM CJIOXKHBIH 3(UpP, BKIOYAIOT OO0pabOTKy COeIWHEHHs
dopmynel (K) ¢ momompro Ouc(muHaKoIaTO)AHMOOpa B MPHUCYTCTBHH COOTBETCTBYIOIIETO
KaTalu3aTopa Ha OCHOBE IIEPEXONHOrO0  MeTallla, COOTBETCTBYIOINErO  JINTAaHMA,
COOTBETCTBYIOIIIETO OCHOBAHUSI B COOTBETCTBYIOIEM PACTBOPUTENE NMPH COOTBETCTBYIOLIEH

temneparype (Hampumep, KR 2015135626). Coennnenust popmynsl (K) u popmyner (XX)
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a00 M3BECTHBI B JIMTEpAType, JHOO MOIyT OBITh MOJYYEHBI IOCPEACTBOM M3BECTHBIX

Ccroco0o0B.
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Cxema peakuun 11

r* R

3 .
M R
Hal N R XN
| — \
R WP R¥ WZ
dopmyna (K) dbopmyna (J) dopmyna (XX)

B nppyrom mnopxome MerayuioopraHuueckoe coenuHeHue ¢opmyisl (J), B kotopom M
npeacrasisier codoit b0 opraHocTaHHaH, MO0 OPraHOOOPOHOBYIO KUCIIOTY U CIIOXKHBIH
a¢up, MokeT ObITh MoNydeHo u3 coenuHeHus Gopmyinnl (N) u coenunernus Gpopmyisl (O),
roe R, R* u R’ onpenenens nst coemuuenuii Gopmyst (I), Kak ykasaHO HA CXeMe PeaKiuu
12. Tlpumepsl Takoi peaknMM HU3BECTHBI B JuTeparype, Hanpumep, Helm et al., Org. and
Biomed. Chem., 2006, 4 (23), 4278, Sauer et al., Eur. J. Org. Chem., 1998, 12, 2885 u Helm,
M. D.; Moore, J. E; Plant, A.; Harrity, J. P. A, Angew. Chem. Int. Ed., 2005, 3889.

Coenunenust popmynsl (N) u popmysl (O) H3BECTHBI B JTUTEPATYPE.

Cxema peakuum 12

R4
3 3
/ + )|\ | , | I
M' R5 Né R5 Né
(opmyna (N) dopmyna (O) dopmyna (J)

Coenunennst popmyast (X), rae R?, R, R’ u A onpenenenbl panee, MOXKeT GbITh MONYYEHO
u3 coenunenuii ¢opmysbl (P) u ¢opmynsl (O) B COOTBETCTBYIOIIEM PACTBOPUTENIEC MPU
COOTBETCTBYIOLIEH TeMIepaTrype, Kak yKa3aHO Ha cxeme peakuuu 13. Ilpumepsl Takoii
peaxkIu U3BECTHBI B TUTeparype, Hanpumep, Sauer et al., Eur. J. Org. Chem., 1998, 12, 2885.
Coenunenus popmysl (P) U3BECTHBI B TUTEPATyPE WM MOTYT OBITh MOJYYEHBI IIOCPEACTBOM

OCYILIECTBJICHUS U3BECTHBIX CII0CO0O0B.

Cxema peakuum 13
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R4
3 3
a N R A R
/ + /”\ N T | N
A R® N R NZF

tbopmyna (P) dopmyna (O) dopmyna (X)

B nononHutensHOM noaxone coequnenue popmyast (X), rae R’ RY, R’ u A onpenenens s
coenunenuii ¢opmynbl (I), mMoxker ObITh monydeHO U3 coenuHeHud ¢opmynsl (C) u
T'UApa3vHa B COOTBETCTBYIOLIEM PACTBOPHUTENE IMPH COOTBETCTBYIOLICH TeMIIEpaType, Kak
yKa3aHo Ha cxeme peakuuu 14. Takke HeoOs3aTeNbHO NaHHAS PEaKIUs MOKET ObITh
OCYILIECTBJIEHA B MPHUCYTCTBUU KUCIIOTHI, HAIPUMEP BOIHOTO PACTBOPA CEPHOMN KHCIIOTHI HIIH
BOJHOTO pAacTBOPa XJIOPHCTOBOAOPOAHON KHCIIOTHL. AHAJIOTHYHbIE PEAKLUH H3BECTHBI B
marepatype (Hanpumep, DE 102005029094 u Chen, B.; Bohnert, T.; Zhou, X.; Dedon, P. C.
Chem. Res. Toxicol., 2004, 1406). Coenunerns ¢popmyiiel (C) MOryT OBITH MOJYUEHBI, KaK

YKa3aHO paHEeE.

Cxema peaxkuumu 14

4
R
A R )
— I'mapasun A R
RS R X
— 1\
R—o0 © o—r N
$opmyna (C) dopmyma (X)

R'=H, C,-C,ankun,
C,-CanxunkapOoHmt

CoenuHeHUsT B COOTBETCTBHM C HACTOSIIMM HM300PETEHHEM MOJKHO INPHUMEHSITh B
Ka4ecTBe TepOUIMIHBIX CPENCTB B HEMOAM(ULIMPOBAHHOH (opme, HO, Kak MPaBUIO, UX
Pa3IMYHBIMUA CHOCOOAMHU COCTABISIFOT B KOMITO3HIIMU C NPUMEHEHHEM BCIIOMOTATENIbHBIX
BEINECTB JUIsI COCTABJICHUS, TAKUX KAaK HOCHUTENIH, PACTBOPUTENN U TOBEPXHOCTHO-AKTUBHBIE
BemecTBa. COCTaBbl MOTYT HaXOAWTHCS B PA3IMYHBIX (PU3MUECKHUX (Qopmax, Harpumep, B
¢dopme pacnbUIIEMbIX MTOPOLIKOB, Irejlel, CMAYUBAEMbIX TOPOIIKOB, AUCIIEPTHPYEMBIX B BOZE
rpaHys, JUCHEPTHPYEMbIX B BOAE TAaOJETOK, UIMIYYHUX Jpaxke, OSMYJIbIUPYEMbBIX
KOHLIGHTPATOB, KOHLIEHTPATOB MUKPO3MYJIbCHUI, SMyJbCUI TUIA "Macyio B BoAe", MAaCJAHBIX

TEKy4YHUX COCTABOB, BOOAHBIX ):[I/ICHepCI/IfI, MaCJIAHBIX I[PICHepCPIfI, CYCHOBMYHBCHﬁ, KarcCyJIbHbIX
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CYCIIEH3UN, 3MYJbICUPYEMbIX TIpPaHyJ, PacTBOPUMBIX JKUIKOCTEH, BOAOPACTBOPHUMBIX
KOHLIEHTPATOB (C BOAOH MM CMELIMBAEMBbIM C BOJOH OpPraHUYECKUM pACTBOPHUTENEM B
Ka4eCTBEC HOCI/ITeJ'lﬂ), IMPOMUTAHHBIX MOJIUMECPHBIX IIJICHOK WJIN B APYTUX (I)opMax, HN3BCCTHBIX,
Harpumep, u3 Manual on Development and Use of FAO and WHO Specifications for
Pesticides, United Nations, First Edition, Second Revision (2010). Takue cOCTaBbl MOXHO
au00 NPUMEHSTh HENOCPENCTBEHHO, JMOO pa3daBisATh mepen nmpuMeHeHneM. PazOaBneHus
MOXHO OCYLICCTBJIATH, HAllpUMEP, C MMOMOLIBKO BOABI, KUAKHUX YHO6peHHﬁ, MNMUTATCJIbHBIX
MHKPO3JIEMEHTOB, OHOJIOTHYECKUX OPTaHU3MOB, MACJIa WK PaCTBOPUTENEH.

CocTraBbl MOKHO MmoJiy4daTb, HallpyUMEpP, MyTEM CMCUIMBAHUSA AKTUBHOI'O MHI'PEAUCHTA
CO BCIIOMOTraTeJIbHbIMU BEIECTBAMU AJIsd COCTABJICHHA C MOJYYCHHEM KOMHOSI/ILII/Iﬁ B (bopMe
TOHKOJUCIIEPCHBIX TBEPABIX BELIECTB, IPaHyJ, PacTBOPOB, AMCIEPCHH WU 3MYJIbCHI.
AKTHBHBIE HHTPCOAUCHTBI TaKXKE€ MOXHO COCTaBJIATH C JPYIrUMH BCIIOMOT'aTCJIbHBIMUA
BEIICCTBAMU, HAIPUMEDP, TOHKOAUCHICPCHBIMU TBEPAbIMU BECIICCTBAMH, MHWHEPAJIBbHBIMU
MacjiaMi, MaCJlaMU PACTUTEJIbHOTO UJIH KUBOTHOI'O MPOUCXOKACHUS, MOI[I/I(l)I/ILII/IpOBaHHbIMI/I
MacCJiaMH PaCTHUTECIIBHOTO HJIN JKUBOTHOI'O MPOUCXOKACHUA, OpraHu4€CKuMHn
PaCTBOPUTEIIAMHU, BOHOﬁ, MNOBEPXHOCTHO-aKTHUBHBIMHU BCIICCTBAMU UJIU UX KOM6I/IHaL[I/I$IMI/I.

AKTUBHBIE HUHIPEANCHTbI TaKXKE MOTyT COACPKATHCA B O4YCHb MECJIKHX
MUKpPOKaIicyJjiax. MI/IKpOKaHCY.]'IbI COACPIKAT AKTUBHBIC UHTPCAUCHTBI B ITIOPUCTOM HOCUTEJIC.
310 obecreunBaeT BO3MOXKHOCTb BBICBOOOXKIEHHSI aKTUBHBIX UHIPEUEHTOB B OKPY KAIOIIYIO
cpeny B peryjJupyeMbIX KOJH4YecTBaxX (HampuMmep, MEIJIEHHOTO BBICBOOOXKICHMUS).
Mukpoxkarncyiabl 00brdHO uMeroT auametp ot 0,1 no 500 mukpon. OHuU comepKaT aKTHBHBIE
WUHTPEIUEHThI B KOJIMYECTBE OT MPUONM3UTENHHO 25 1m0 95% 1o Becy OT Beca KarcCyJibl.
AKTUBHBIE UHTPEIUEHTBI MOTYT HAXOMUTHCS B (POPME MOHOJHUTHOTO TBEPAOIO BEINECTBA, B
(dopMe MeNKHX YacTUI] B TBEPAOH WM SKUAKOW MUCHEPCUU WM B (HOpME MOIXOASIIETO
pactBopa. HMHkancymupyrone MeMOpaHbl MOTYT COAEpKaTb, HAMpPUMeEp, MPUPOAHBIE H
CHUHTETHYECKHE  Kay4dyKd, LEJUT0JI03y,  COMOJMMEpPbl  CTHpPOJa Hu  OyTaaueHa,
MOJIMAKPUIIOHUTPHUIJI, TMOJTUAKPUWIAT, CJIOKHBIC HOJ'II/IB(I)I/Ipr, NOoJIMaMUabI, IOJIMMOYEBUHDI,
MOJINYPETaH UJIK XUMHWYCCKU MOI[I/I(bI/IL[I/IpOBaHHbIe MOJIMMEPBI U KCAHTATBI Kpaxmalia HIJIN
Apyrue€ mnoJIMMEPBI, KOTOPbIC MH3BCCTHBI CICHUATIUCTY B I[aHHOfI 00JIaCTH TEXHHUKH.
ANBTEPHATUBHO MOTYT OBbITh OOpa30BaHbl OYEHb MEJKHE MHKPOKAICYJbI, B KOTOPBIX
AKTUBHBIN MHTPEIUEHT CONEPIKUTCS B (POpPME TOHKOIUCIIEPCHBIX YaCTHLl B TBEPAOH MaTpHUIle
OCHOBHOTO  BEIIECTBAa, OJHAKO MHKpPOKANCYyJbl caMH 10 cebe He SIBISIOTCA

HWHKaICyJIUPOBAHHBIMH.
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BcriomorarenpHble BelecTBa Ul COCTABJIEHUS, KOTOPBIE SIBJISIOTCS MOIXOASIINMU
IUI. TIONYYEHUS KOMIIO3MLIMH B COOTBETCTBHUHM C HACTOSIIMM H300pETEHUEM, SIBIISIOTCS
U3BECTHBIMH per se. B kadecTBe >KUAKUX HOCHTENEH MOMKHO INPHMEHSTh BOAY, TOJYOJ,
KCUJIOJN, TeTPoJIeHbI  3Qup, pacTUTENbHBIE Macja, aleTOH, MEeTHUJIITHIKETOH,
LIMKJIOTEKCAHOH, aHTMAPUABI KHUCJIOT, AlleTOHUTPIJ, aleTO(PEeHOH, aMujalerar, 2-O0yTaHOH,
OyTuneHkapOoHAT, XJIOpOSH30J1, MKJIOTEKCaH, [IUKJIOTeKCAHOJ, AJKUIIOBbIE CIOKHBIE (PUPHI
YKCYCHOM KHCJIOTBI, JHUALETOHOBBI CHOUPT, 1,2-AUXJIOpPNpONaH, JAUITAHONAMUH, II-
IVSTWIOCH30J, AMATHIICHTIIMKONb, a0ueTaT IMATHJICHTJIHKONS, OyTHJIOBBIH MpoCTOM 3¢up
JVSTUJICHTIINKOJISL, STUIOBBIA MPOCTON 3(UpP TUITUICHIJIMKOJS, METHIIOBBIH MPOCTOH 3up
TV TUJIEHTJTHKOJISL, N,N-numerundopmamun, TUMETHIICYIb(OKCHU, 1,4-mmokcaH,
JUTPOTTHIICHTIHKOJIb, METHJIOBBIH adup TUTPOTTHIICHT THK OIS, nrbeH30aT
OUTMPOIMJICHTJIUKOIS, AUIPOKCUTON, AJKWINMHPPOIUAOH, 3TUJALETAT, 2-3THUITEKCaHO,
stunenkapbonart, 1,1,1-tpuxyiopaTan, 2-rentaHoH, anbda-nuHeH, d-JUMOHEH, STUJUIAKTAT,
STHJIEHTJIMKOJb, OYTHJIOBBIA MPOCTOH 3(UpP 3TUICHIJIMKOJNS, METWIOBBIA MPOCTOH 3up
STHJIEHTJIMKOJISI, TaMMa-0yTHPOJIAKTOH, IIMLEPYH, alleTaT TNIMLEepHHa, AHaleTaT TIHIEePUHA,
TpHALIETAT TJHMLEPHHA, T'eKCAaaeKaH, I'€KCUJICHIJIMKONb, M30aMUJIaLeTaT, U3000pHUIIALEeTAT,
M300KTaH, HU30(OPOH, H30MPONUIOEH30J, H3OMPONMIMHUPUCTAT, MOJIOYHYK KHCIOTY,
JaypuIaMuH,  ME3UTHJIOKCHJ,  METOKCHIIPONAHOJN,  METUJI-M30aMHJIKETOH,  METHJI-
N300y TUIIKETOH, METHIUIAypaT, METUIIOKTAHOAT, METHIIONEAT, METHICHXJIOPUA, M-KCUJIOJN, H-
reKCaH, H-OKTWJIAMMH, OKTAaJE€KaHOBYIO KHCJOTY, OKTHJIAMUHALIETAT, OJEMHOBYIO KHCIOTY,
OJIEUJIAMHH, O-KCHJIOJ, (PEHOJI, TTONU3TUIIEHTIIUKOIIb, IIPOMTUOHOBYIO KHCJIOTY, TPOIMIIIAKTAT,
NponIeHKapOOHAT, MPOMMJIEHIJINKOIb, METWJIOBBIH 3(UpP MPONMIECHIIIUKOINS, I-KCHIIOJ,
ToNyos, TpUITWI(GOoCchaT, TPUITHICHIIIMKOJb, KCHUIIOJICYJIb(POHOBYI KHCIOTY, mapaduH,
MHUHEpaJbHOE MAacjo, TPUXJIOPITUJIEH, MEepXJOP3ITUJIeH, JSTUJaleTaT, aMuJalerar,
OyTuianerar, METWIOBbIA MPOCTOH 3(UpP NPONMMICHTIIUKOJS, METHJIOBBIH MPOCTOH 3up
V3 TUJICHTIINKOJIS, METAHOJ, 3TAHOJI, U30MPOIMAHON U BBICOKOMOJIEKYJISIPHBIE CIIHPTHI, TAKHE
KaK aMWIOBBIA  CIHUPT, TeTparuapoPypypuiIoOBBId  CIUPT, TEKCAHOJN,  OKTAHOJ,
STHJIEHTJIMKOJIb, IPONMHJICHIJIUKOIb, TIHLEPHH, N-METUI-2-UPPOJTUIOH U T. 1.

[TonxonsiumMu  TBEPABIMH HOCHUTENSIMU  SIBJISIFOTCS, HANpPUMEP, TajbK, IHOKCHUJ
TUTaHA, MUPOPIIINTOBAST TJIMHA, JUOKCUZ KPEMHHS, aTTaIyJbIMTOBAs TJIMHA, KH3EIbIYp,
U3BECTHSK, KapOOHAT KaibLius, OEHTOHUT, KaJbLUEBBIi MOHTMOPWJIJIOHHUT, LIENyXa CEMsH
XJIOMMYaTHUKA, TMIIEHWYHAas MyKa, COeBas MyKa, Mem3a, APEBeCHas MyKa, H3MeJIbYeHHas

CKOpJIyTIa TPELIKUX OPEXOB, JJUTHUH U OAOOHbIE BEIIECTBA.
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bonbiioe  KOMMYECTBO MOBEPXHOCTHO-AaKTUBHBIX — BELIECTB MOMKHO  YCIEIIHO
UCTIONIb30BAaTh KaK B TBEP/BIX, TAK U B JKUJIKHX COCTaBaX, OCOOEHHO B TEX COCTaBaX, KOTOPbIE
MOXKHO pa30aBlIATH HOCUTENEM Iepen NpuMeHeHHeM. [IoBepXHOCTHO-aKTHBHBIE BEIIECTBA
MOTyT OBITh AHUOHHBIMH, KaTHOHHBIMH, HEMOHOTEHHBIMH HJIM TOJMMEPHBIMU, U UX MOXKHO
NPUMEHSTh B KadeCTBE OSMYJIbIaTOPOB, CMAYMBAIOLIUX CPENCTB WM CYCIEHAUPYIOIIUX
CPEACTB WU JJIsl IPpYrux Lened. TUnyHble MOBEpXHOCTHO-aKTHBHBIE BELIECTBA BKIIIOYAIOT,
HaTpUMep, COJU AJKWICYJIb()aTOB, TaKHe KAaK JAYPWICYJIb(paT AUITAHOJAMMOHHMS, COJIH
ANKUJIAPWIICYJIb(OHATOB, TaKHe KaK JOACHMIOEH30JCYIb(POHAT KaJbLMS, MPOAYKTHI
NPUCOEIMHEHUS AJKWI(EHOIA/aIKUICHOKCHIA, TaKWe KaK OTHJIOKCHJIAT HOHWI(EHONA,
NPOAYKTHI MPHCOSTUHEHHs CIMPTA/aJKWICHOKCHIA, TaKHe KaK 3TOKCHJIAT TPHUIELHJIOBOTO
CIHPTA;, MbLIA, TAKWE KaK CTeapaT HATPUsS, COJNU ATKUIHAPTAINHCYIb()OHATOB, TaKHE KaK
IOy THITHAP TATUHCYTb()OHAT HATPUS, TUANKIJIOBBIE CIOXKHBIE 3PUPBI CYIb(POCYKIIMHATHBIX
coJiell, Takwe Kak IU(2-3THITeKCHII)CYIb(POCYKLIIMHAT HATPUS, CJOXKHBIE 3(UPBI COpOUTa,
Takue  Kak  copOurornear, YeTBEPTHYHBIE  aMWHBI,  TaKHe  Kak  XJIOPUJ
JaypUITPUMETHIIAMMOHUS, TIOJMSTHUIIEHTJINKOJIEBbIE CIIOKHBIE 3(UPBI JKUPHBIX KHCIIOT,
Takhe Kak cTeapaT  MNOJHMSTWICHIJHKOJNS,  OJIOK-CONMONMMEpBl  ATHIICHOKCHAA U
MPOMWICHOKCHAA W COJMM MOHO- W AHANKWI(PoCc]aTHBIX CIOKHBIX S(QHUPOB, a Takxke
JOTIOJIHUTENIbHBIE BEIIeCTBa, oOmucaHHble, Harnpumep, B McCutcheon's Detergents and
Emulsifiers Annual, MC Publishing Corp., Ridgewood New Jersey (1981).

JIONONHUTENbHBIE BCIIOMOTaTEeNbHbIE BEIIECTBA, KOTOPble MOXXHO HCIIOJNIb30BaTh B
NECTHLUAHBIX COCTABaX, BKJIIOYAIOT HMHIUOWTOPBI KPHCTAJUIM3ALMH, MOAU(PUKATOPEI
BSI3KOCTH, CYCINEHAMPYIOLIUE CPENCTBA, KPACHUTENH, AHTHOKCHAAHTHI, BCIEHHBAIOLINE
CpeAcTBa, TOMJIOTHTENIM CBETA, BCIOMOTaTEeNIbHbIE CPENCTBA  JJII  CMEIIMBAHUS,
NPOTUBOBCIICHUBATENM, KOMIUIEKCOOOpa3yoIue CcpencTra, HedTtpanusyoomue win pH-
Moauduuupyromue BemmecTsa U Oydeprl, HHTUOUTOPBI KOPPO3UH, OTAYLIKH, CMAYHUBAOLIHE
CPEACTBA, YCWIMTENU TOTJIOMIEHUS, THTATeJIbHbIE MHUKPO3JIEMEHTDI, IJIaCTU(PHUKATOPBI,
BEIECTBA, CHOCOOCTBYIOLINE CKOJBKEHHIO, CMAa3bIBAIOLINE BEIIECTBA, IUCIEPTHPYIOLIHE
BEINECTBA, 3aryCTUTENH, aHTU(PU3b, MHUKPOOMOLMIBL, a TaKXKe >KUAKHE W TBEpAbIE
ynoOpeHusi.

KomMnosuumm B COOTBETCTBUM C HACTOALINM H300pPETEHHEM MOTYT BKJIKOYATh
no0aBKy, NMPEeNyCMAaTPHBAIOINYI0 MAaCJIO PACTHTEIBHOIO HIIM KUBOTHOTO IMPOHCXOKACHUS,
MHHEPAJIbHOE MACIO, AJKHJIOBBIE CIIOJKHBIE 3(HUPBI TAKUX MAaCeN WM CMECH TaKHX Macel H
npon3BOAHBIX Macen. KonmuecTBo MacisHOM NOOaBKHM B KOMIIO3HIIMU B COOTBETCTBUU C

HacTosALMM n3o0pereHuemM o0bHO coctaBisier or 0,01 mo 10% B mepecuere Ha CMecCh,
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NOJUIEXKALIYI0 PUMeHeHn0. Hanpumep, MacisaHyto no0aBKy MOXKHO BHOCHTH B pe3epByap
OTIPBICKUBATENS B TPeOyeMOH KOHLIEHTPALMH I1OCI]E MOJYYEHUsI CMECH AJIsl ONPBICKUBAHUSL.
IIpennoururenbHble MacisiHble AO0ABKM BKJIIOYAIOT MUHEpalbHblE Macjia WM MAaclio
PACTUTENBHOIO TMPOMCXOXKACHMsI, HApUMEpP, PpalCOBOE MAacCjO, OJMBKOBOE MACIO WU
HOACOJHEYHOE MAacCJIO, SMYJIbIHPOBAHHOE PACTUTENIBHOE MACIIO, AJIKUIIOBBIE CIIOXKHBIE S UPHI
Macesl pPaCTUTENbHOIO MPOMCXOXKAEHUs, HAapUMEpP METUJIOBbIE NPOU3BOAHBIC, UM MAacjo
’KHBOTHOTO MPOUCXOJKACHHUS, TAKOE KaK PHIOWIA JKUpP WK TOBSLKUIA skup. [IpennouTurenbHble
MacisiHble J00ABKH BKJIIOYAIOT aJNKWIOBble COxHBIE 3(upbl Cg-Cr-KHPHBIX KHUCIIOT,
0oco0eHHO MeTwibHble Tpou3BOAHbIE C17-Cig-KUPHBIX KHCJIOT, HANpUMep, METHIIOBBIE
CJIOJKHBIE 3(PHUPBI JTAypPUHOBON KHCIJIOTHI, MaJbMUTHHOBOW KHCJIOTBI M OJEUHOBOH KHCJIOTBI
(MeTHIUIaypaT, METWINAJIbMHUTAT M METUJIONEAT COOTBETCTBEHHO). MHOIHE NpPOU3BOIHBIE
macen m3BecTHbl 3 Compendium of Herbicide Adjuvants, 10" Edition, Southern Illinois
University, 2010.

IepOunuaHble KOMIO3ULIMM, Kak mpaBmio, comep:xkar ot 0,1 mo 99% mo Becy, B
gactHocTH OT 0,1 mo 95% mo Becy coenunenuii ¢opmynbl (I) m or 1 mo 99,9% mno Becy
BCIIOMOTaTEJIbHOTO BEINECTBA JJIs1 COCTABIEHUs], KOTOPOE MPEANOYTUTEIbHO BKI0YaeT oT O
10 25% mno Becy MOBEPXHOCTHO-aKTHUBHOTO BellecTBa. KOMMO3UIMK MO HACTOSIIEMY
n300peTeHnto, Kak npasuio, coaepxkar ot 0,1 no 99% no Becy, B yactHocTH OT 0,1 10 95%
IO BeCy COeIMHEHUH Io HacrosmeMy wuszobperenntro u or 1 mo 99,9% mno Becy
BCIIOMOTAaTEJIbHOTO BEIECTBA JJIs1 COCTABIEHMs], KOTOPOE MPEANOYTUTEIbHO BKIIOYaeT OoT O
10 25% 1o Becy NMOBEPXHOCTHO-aKTUBHOTO BelecTBa. [1ockonbky KOMMepUYeCKHe MPOAYKThI
NPEANOYTUTEIBHO MOTYT OBITh COCTaBJI€Hbl B BHJE KOHIEHTPATOB, TO KOHEYHBIH
notpedurens 0ObIMHO OyIeT UCMONIb30BaTh Pa30aBIEHHbIE COCTABBL

Hopwmbl mpumeHeHuss BapbUPYIOTCS B INHPOKHUX Ipeaesax M 3aBUCAT OT CBOMNCTB
MIOYBBI, CIIOCO0A MPUMEHEHUS], KYJIBTYPHOTO PACTEHUS, BPEAUTESI, MOJIEKAIIETO KOHTPOJIO,
npeoOIagarIuX KIMMATHYeCKUX YCIOBHHA M APYrux (PaKTOPOB, ONMpPENeNsiEMBbIX CIIOCOOOM
NIPUMEHEHUs], BPEMEHEM IPUMEHEHUsT M LEJEBON CeNbCKOXO3SMCTBEHHON KynbTypoil. B
Ka4yecTBe OOLIero pyKOBOJICTBA, COSAMHEHUSI MOXKHO IPUMEHATh B HOpMe oT 1 10 2000 n/ra, B

yacTHocTH, oT 10 mo 1000 n/ra.

HpeI[HOLITI/ITeJ'IbeIe COCTaBbl MOTYT XapaKTEPHU30BATbCA CJICAYIOIUMHN KOMIIO3ULIUAMU

(Bec. %).
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3MVJ’II:;FI/IDVeMbIe KOHIICHTPATHI.

AKTUBHbBIA UHTPEUEHT: 1-95%, mpennoururenbHO 60-90%;
MOBEPXHOCTHO-aKTUBHOE BewlecTBo: 1-30%, npeanouturensHo 5-20%;

SKUIKUHA HOCUTEJD! 1-80%, npenmnoururensHo 1-35%.

IIpeBMAHBIE OpEmapaThl:

AKTUBHbBIA UHTPEUEHT: 0,1-10%, npeanouturenpHo 0,1-5%;

TBEPAbIA HOCUTEb: 99,9-90%, mpennoututenbHO 99,9-99%.

CVCHGHSI/IOHHBIG KOHLICHTPATHI:

AKTUBHBI UHTPEIUEHT: 5-75%, npennoururensuo 10-50%;
BOA! 94-24%, npeanoururenpHo 88-30%;

MOBEPXHOCTHO-aKTUBHOE BelecTBo: 1-40%, npeanoururensHo 2-30%.

CMauynBaeMble ITOPOIIKH:

AKTUBHbI UHTPEUEHT: 0,5-90%, npeanouturenabHo 1-80%;

MOBEPXHOCTHO-akTUBHOE BewlecTBO: 0,5-20%, npennourutensHo 1-15%;

TBEPABIA HOCUTEb: 5-95%, npeanoururenbHo 15-90%.
I'panynbr:

AKTUBHBIM UHTPEIUEHT: 0,1-30%, npennoururensHo 0,1-15%;
TBEPIbII HOCUTEJb: 99,5-70%, mpennoututenbHo 97-85%.

Komnosunusi mo HacTosimeMy H300pEeTEeHHI0O MOXKET JOTOJHUTENIbHO CONEepPXkAaTh IO
MEHbLIEH Mepe OJIUH JOTIOHUTENbHBIN necTuiua. Hanpumep, coenuHeHns B COOTBETCTBHU C
HACTOSIIIUM HW300pETEHHEeM TakXKe MOXHO NPUMEHSTh B KOMOWHALMKA C APYTUMH
repOMIUIaMi WM PEryJISITOpaMH  pOCTa pacTeHuil. B  mpenmoututensHOM BapuaHTe
OCYILIECTBIICHUS OTOJHUTEIbHBIM TECTULHIOM SIBISIETCS TepOMUMA  W/WIM  aHTHIOT
repoummna.

Takum obpaszom, coenunenust popmyisl (I) MOTyT HCIIONB30BATHCS B KOMOMHALIMH C
OOHAM WJIM HECKOJbKUMH JPYyTUMH repOunmmamMy it o0ecredeHHus Pas3jIMuHBIX
repOunHeIx cMmeceil. KoHkperHble mnpumepsl Takux cMmeceil Bkmouaror (rme "I
npencrasisier coboit coenunenue popmyisl (I)): 1 + aneroxmop; 1 + anudnyopden (B Tom

yncne anudayopden-narpuii), [ + aknonuden; I + anaxnop; [ + amnokcunum; 1 + amerpun; [
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+ amukap6ason; | + amunocynedypon, I + amunonukionupaxiop ; I + amuHommpanuz;, I +
amurpour, I + acynam; I + arpasun; [ + 6encynbsdypon (B Tom uncie 6eHcynbdypoH-mermn); |
+ Oenrason; I + ounuknonupos; I + 6unanagoc; I + Oudenokc; I + Oucnupudak-narpuii; I +
Oukcnoson;, I + Opomamun;, I + Opomokcunmn, I + Oyraxmop; I + Oyradpenamumn, [ +
kadeHcTpor, I + xapdeHTpa3oH (B TOM 4yucie KapheHTPa3OH-3THII), KJIOpaHCyiIaM (B TOM
qucie KJIOpaHCyidaM-meTwn), | + XJIopuMypoH (B TOM 4YHCIE XJOPUMYpPOH-3THI), [ +
xjoporonypoH; I + nuHocynedypoHn; I + xmopcynbdypon; I + nuamerunun; [ + knanudoc; I
+ xieronum; | + xnogunadon (B Tom uucne kinoauHadon-nponaprmi); I + kiromason; 1 +
kionupanun, | + muknonumpanwn, [ + nuknmonupumopar; 1 + uumkiocyiasdamypon; [ +
muranodorn (B ToM yucne uurainopon-oytmn); I + 2.4-D (B TOM 4HChe CONb XOJNIUHA H ee 2-
STHIITEKCHJIOBBIN cloHbIH 3¢up); I + 2,4-DB; I + naumyposn; I + necmenudam; I + quxambda
(B TOM uyHCle ee CONU C aNFOMHHHEM, aMUHOMIPOMWIOM, OHC-aMHHOIIPOMUIMETHIIOM,
XOJIMHOM, JUXJIOPTPOIIOM, IUIJIMKOJIBAMHUHOM, JAMMETHJIAMHHOM, JUMETHJIAMMOHHEM,
kameM u HatpueMm), I + nuknopon-merwr;, 1 + muxmocymam; 1 + mudnydenukan; I +
nudensoksart; | + quduydpenukan; I + qudnydpenszonup; I + numeraxiop; I + numerenamun-
P; I+ muksar mubpomun; I + auypon; I + scnpokap6; I + standnypanus; I + stopymesar; I +
¢enokcanpon (B TOoM umcie (¢eHokcamnpon-P-stun), I + ¢enokcacynmppon; I +
¢denksunoTpUoH, | + ¢enrpazamun; I + ¢nasacynedpypon; I + duopacynam; [ +
¢dnopriupaykcuden; I + dpayasudon (8 Tom uncie payasudon-P-Oyrun); I + paykapbdazon (B
ToM uncie guykapbason-Harpuii); I + pnydenauer; I + paymerpanun; I + paymercynam; I +
¢dnymuokcasus; I+ paynupcynbhypoH (B Tom uncne daynupcynbhypoH-meTui-Hatpuii); 1 +
baypokcunup (B ToM uncie Gaypokcunup-mentun); [ + ¢pnyruaner-mernn, I + pomecaden; I
+ popamcynbdypon; I + rmrodocuHaT (B TOM YuCie ero aMMoHHeBasi coiib); [ + rimudocar (B
TOM YHCJIE €r0 THAMMOHHUEBBIC, H30MPOMUIAMMOHUEBBIE 1 KaJIMEBbIe COMH); | + ranaykcudex
(B ToM umcne ramaykcuden-metmn), [ + ramocynbpypor-mermi;, 1 + ranokcudon (B Tom
gucne rajgokcudon-mermn), I + rekcasuHon; I + rumantoummuH; I + wumasamoxc, I +
umazanuk;, | + wmmazanup; I + wumasakBun;, | + wumaseramup, | + wnnasudmam; I +
HonocybypoH (B ToM ymcne WonocynbdypoH-metmn-Hatpuii), | + nodencynbsdypon; I +
noencynbdypon-narpuii; I + wokcwnamn, I + undenkapdason, I + wmsomporypon; I +
usokcaben; I + uzokcadmoroin; I + nakroden; I + mankorpuon; I + munypon; [ + MCPA; I +
MCPB; I + mexonpon-P; [ + medenaner; I + mezocynbdypon; I + me3ocynbdypon-merw; 1 +
me3oTpuoH, I + meramutpon; I + merazaxinop; I + mernozonun;, 1 + merobpomypos; 1 +
meronaxyop;, I + merocynam; 1 + merokcypon; I + merpubysun, I + mercynsdypon; 1 +

mosuHaT, | + Hanponamuz, [ + Hukocynsdypon; I + Hopdaypason; I + oprocynasdamypos; 1
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+ okxcammaprmin, I + okcagmaszon; I + okcacynedypon; I + okcudayopden; I + mapaxsar
muxnopun;, | + nmengumeranun; I + menokcymam; I + penmenndam; I + muxmopam; I +
nukonmuHageH, 1 + nuHOkcameH, I + mperunaxnop, I + npumucynspypon-mermr, I +
npoauamus; | + mpomerpun; [ + nponaxinop; I + nponann; I + nponaksusagor; I + npodawm;
I + mpomnupucynsdpypon, I + nponusamun; I + mpocynsdpokapd; I + npocynsdypon; I +
nupakiaonw;, [ + nupadnyden (B Tom umcie nupaduyden->tin); I + nupacynsdoron; I +
nupasonuHar, [ + mnupasocynbdypon-stmn;, I + nupudbensokcum; I + nwmpupar; 1 +
nupudramun; | + mupumucynedan, 1 + nupurnobak-natpuii; I + mupokcacynsdpon; [ +
nupokcynaMm ; I + keunkIOpak; I + kBuaMepak; 1 + kBu3anodon (B Tom urcie ksusanodorn-P-
stun u kBusajopon-P-redpypun); I + pumcynsdypon; I + cadnydenammr; I + ceroxcummm; [
+ cumasun; [ + S-metonaxmop; I + cynekorpuon; I + cynedentpaszon; [ + cynbdocynbdypoH;
I + Tebyruypon; I + tepypuntpuon; I + temborpuon; I + repbyrunasus; I + TepOyrpun; 1 +
tueHkap6a3on; 1 + tudpencynpdypon; I + tnapenauns; I + Tonmmpanat; I + Tonpamesos; I +
Tpankokcuaum, 1 + tpuadamon; I + tpuannar; 1 + tpuacynsdpypon; 1 + Tpubenypon (B Tom
yrcne TpuOeHypoH-meTmn), 1 + tpuxmomump; I + TpudnokcucyasdypoH (B TOM dUHCIe
tpudnokcucynspypon-sarpuii), 1 + tpudpayagumokcasun, 1 + Ttpudnypammn, [ +
tpudaycynedpypon, I + tpurocynasdpypon, I + 4-rugpokcu-1-merokcu-5-mermn-3-[4-
(Tpudropmern)-2-nupuann |JuMugazonuanH-2-o1;, 1+ 4-ruppokcwu-1,5-gumernn-3-[4-
(TpudropmMeTin)-2-UpUANI |[UMUAA30IUANH-2-0H, | + S-sTOKCH-4-rUApOKCH-]1-MeTHI-3-[4-
(TpudTOpPMETHIT)-2- NP |HIMUAA30JIUIUH-2-OH; I + 4-runpokcu-1-merun-3-[4-
(TpudTOpPMETIIT)-2-IHPUAII |UMUIA30IHNH-2-0H, | + 4-runpokcu-1,5-gumernn-3-[ 1-meTun-
5-(rpudropmeTn)mupazo-3-mwi|umuaazonuani-2-oH; [ + (4R)1-(5-Tper-OyTunuzokcason-3-
WJ1)-4-3TOKCH-S-THAPOKCH-3-MeTHIMMuia3onuanta-2-ox; 1 + 3-[2-(3,4-gumerokcudennn)-6-
METHJI-3-OKcomupuaa3uH-4-kapOonmn |onmmkno[3.2. 1Jokran-2,4-nuon; 1+ 2-[2-(3,4-
OUMETOKCU(DEHMIT)-6-MeTHJI-3-OKCOMUPUIA3HH-4-KapOOHHIII |-5-Me THITIUKJIOTeKCaH- 1,3 - IHOH;
I + 2-[2-(3,4-numerokcudenrn)-6-MeTHI-3-0KCONPUAa3HH-4-KapOOHMII | IMKJIOTeKCcaH- 1,3 -
mmoH, | +  2-[2-(3,4-numerokcudeHm)-6-MeTI-3-0KCONupUuaAa3HH-4-KapOoHMII|-5,5-
JUMETHILUKIOreKcaH-1,3-11oH; 1 + 6-[2-(3,4-numeTokcu e )-0-MeTHII-3 -
okconupunasua-4-kapoonun|-2,2,4,4-rerpameruiukiorekcan-1,3,5-tpuon; 1 + 2-[2-(3,4-
OUMeTOKCH(DEeHIIT)-6-MeTHI-3-0KCOUpuaasuH-4-kapOoHMI |-5-3Triukiorekcan-1,3-nuon; [
+ 2-[2-(3,4-numeTokcreHI)-6-MeTHII-3-0OKConupuaa3nH-4-kapooru|-4,4,6,6-
TeTpaMeTuiInuKiIorekcan-1,3-nuon; 1+  2-[6-umknonponun-2-(3,4-numerokcudeHmn)-3-
OKcomnupunasuH-4-kapOoHu |-5S-merunukiorekcan-1,3-auon; I + 3-[6-uuknonpornmn-2-(3,4-

nuMmetokcuderun)-3-okconupunazut-4-kapoonnn |onnukio| 3.2.1Jokran-2,4-nuoH; 1 + 2-[6-
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ukstonponui-2-(3,4-guMerokcudennn)-3-okconupuaasut-4-kapoonun|-5,5-
auMeTwnnukiaorekcan-1,3-quon; 1+ 6-[6-nuknonponun-2-(3,4-numerokcudernn)-3-
okconupunasun-4-kapoonun|-2,2,4,4-rerpameruiiukiorekcan-1,3,5-rpuon; 1+ 2-[6-
LUKJIoNponui-2-(3,4-nuMerokcueHn )-3-okconupuaasnH-4-kapOooHu Junkiorekcas- 1,3-
muon; [ + 4-[2-(3,4-mumerokcudennn)-6-mMeTui-3-okconupuaasna-4-kapoounmi|-2,2,6,6-
TeTPAMETUITETPAruaAPONUpaH-3,5-nuoH u 1 + 4-[6-uuknonponun-2-(3,4-1uMeTokcud eHi)-

3-okconupuaazuH-4-kapOoHui|-2,2,6,6-TeTpaMeTHITETParuAPONUPaH-3,5-HOH.

KomnoHeHTsl, cMermnBaemble ¢ coenuHeHrneM Gopmydbl (1), Takske MOTYT HAXOIUTHCS
B (opMe CIOXHBIX >PUPOB WM Coyiell, Kak ymomuHaercsi, Hampumep, B The Pesticide
Manual, Fourteenth Edition, British Crop Protection Council, 2006.

Coenunenve ¢opmynsl (I) Takke MOXHO TPUMEHATb B CMeCAX C JOPYTHMH
arpOXMMHYECKUMH CPEICTBAMH, TAKUMH KaK (DYHTHLHIbI, HEMATOLMIbl WK WHCEKTHLIUADL,
npuMepbl KOTOpbIX npuBeneHsl B The Pesticide Manual.

CootHomenne B cmecu coenuHeHus ¢opmynbl (I) U cmemmBaeMOro KOMIIOHEHTa
npeanouTuTenpHo coctasiser ot 1: 100 go 1000:1.

CMmecH MpeuMyLIECTBEHHO MOXKHO NPUMEHATh B YIOMSHYTBIX BBIIIE COCTaBax (B
ciy4yae 4ero "aKTHUBHBIN HMHIPEIUEHT" OTHOCUTCS K COOTBETCTBYIOLIEH CMECH COEIMHEHUS
dbopmyusl (I) co cMemnBaeMbIM KOMITOHEHTOM).

Coenunenusi ¢opmyibl (I) mo HacrosimeMy H300PETEHHIO MOTYT TakXke OBITh
oObenuHeHbl ¢ aHTHUHOTAaMM repOuummos. Ilpeamoururenbhele komOuHammu (roe "I
npencrasisier coboit coemunenune ¢Gopmynbl (1)) Brirodator: I + OeHokcakop, I +
KJIOKBHHTOCET (B TOM YHCJIE KJIOKBHHTOCET-Mekcwn); [ + uunpocynbdamun; 1 + nuxnopmus; I
+ ¢enxnopason (B Tom umcie denxiopazon-atun), I + penkiopum; I + dpaykcopenum; I+
dbypunazon I + uzokcanuden (B Tom yucie m3okcaauden-stun); I + mepennup (B TOM yucie
MedeHnup-ausTIN), I + MeTKamu(eH; I + N-(2-metokcubensonn)-4-
[(MeTunamuHOKapOOHMIT )aMUHO |6eH30MCY Ib(oHaMu U | + okcabeTpuHuMIL.

B 4acTHOCTH, MPEANOYTHUTENBHBIMU SIBIIIOTCS cMecu coenuHeHus: ¢opmynsl (I) ¢
munpocyibpamunoM, — uzokcamupeHoMm (B TOM  UHCHe — H3OKCAAM(DEH-3TUIOM),
KJIOKBUHTOCETOM (B TOM YHCJI€ KJIOKBUHTOCET-MEKCUIoM) u/miu N-(2-meTokcubeH30mi)-4-
[(MeTrTaMUHOKaPOOHHIIT)aMHUHO |OEH30JICY I OHAMUAOM.

AnTHROTH anst coenuHeHuss gopmynbl (I) Takke Moryt HaxomuTecst B (opme
CIOKHBIX 3(UPOB MM CONeH, KaK yroMuHaercs, Hampumep, B The Pesticide Manual, 14™

Edition (BCPC), 2006. Ccpuika Ha KJIOKBMHTOCET-MEKCHJI TAKXK€ OTHOCHTCS K €ro COJIU C
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JUTHEM, HATPHEM, KajueM, KajbLUeM, MarHueM, aJIIOMHHHEM, JKEeJIe30M, aMMOHHEM,
YEeTBEPTUYHBIM aMMOHUEM, cyib(oHuem mmu gochonuem, kak packpeito B WO 02/34048, a
CChUIKA Ha (PEHXJIOPA30NI-3TUII TAKXKE OTHOCHUTCS K (PEHXIIOPA30Iy U T. 1.

IIpennoyrurenbHO COOTHOLIEHHE B cMecu coeauHeHus ¢opmynsl (I) m aHTHROTA
cocrasysier ot 100:1 go 1:10, B wactHocTH, oT 20:1 no 1:1.

CMecH NpeuMyLIECTBEHHO MOXKHO IPHUMEHSTh B BBIIIEYNOMSHYTBIX COCTaBax (B
cllydyae 4ero BbIpa)K€HHE "aKTHBHBbIM WHIPEAHEHT" OTHOCHTCS K COOTBETCTBYIOINEH CMecu
coenunenus popmyiel (I) ¢ aHTHIOTOM).

Coenunenust popmyssl (I) mo HacTosieMy U300PETEHUIO SIBJISIFOTCS] IPUTOIHBIME B
kadecTBe repOunmaos. CrenoBaTeNbHO, B HACTOSIIEM H300PETEHHH JOMOJHUTEIBHO
NPEAYCMOTPEH CIOCO0 KOHTPOJISI HEXKEJIATENbHbIX PACTEHUH, BKIIOUYAIOLINNA NMPUMEHEHUE B
OTHOLICHWM YKAa3aHHBIX pACTEHHMH WJIM MeCTa TPOU3PACTAHUS, COAEPKAINEro WX,
3¢ (EeKTUBHOrO KOJIMYECTBA COENMHEHHs 10 HACTOALIEMY H300PETEHHIO WM TepONIMIHON
KOMIIO3ULIMM, CONEepsKalledl ykazaHHoe coenuHeHue. "KOHTposnb" O3HauaeT yHUYTOXEHMUE,
CHIDKEHHE WJIM 3aMeIUICHHE POCTa WIHM TPEAYNpPeKIeHHe WIH CHIDKEHHE NPOPACTAHUSL.
OObIMHO paCTEeHHMSIMH, TOJISKAIIMMH KOHTPOJIO, SIBISIFOTCSI HEXKENATeJbHbIE PACTEHHS
(copusikm). "Mecto mpouspacTaHuA" O3HA4Yae€T TEPPUTOPHIO, HA KOTOPOH pacTeHHs
NPOM3PACTAIOT WK OyAyT MPOU3PACTATb.

Hopwmel npumenenust coenunenuit gopmyiel (I) Moryr BappHpoBaThcs B LIMPOKUX
npenenax M 3aBHCAT OT CBOMCTB IOYBBI, CIOCOOa NMPHMEHEeHUs (0 MOSBJIEHUs] BCXOIOB;
TIOCJIe TIOSIBJIEHHSI BCXO/IOB; MPHMEHEHHUE 110 OTHOLIEHHIO K OOpO3ze Ui CeMsiH, IPUMEHEHHe
npu OecraxoTHON o00paboTke W T. 1.), KYJBTYPHOI'O pAaCTEHHUs, COPHIKA(COPHSIKOB),
noJIeskaIiero(moaiekamux) KOHTPOJI, MpeodIafaommux KIUMATHYECKUX YCJIOBHHA U
apyrux (HakToOpoB, OMpPEAeNsieMbIX CIIOCOOOM TPUMEHEHHUS, BPEMEHEM IPUMEHEHHs |
LIEJIEBON CENIbCKOXO03sIiCTBeHHON KyJbTypoil. Coenunenust popmynsl (I) B COOTBETCTBUU C
HACTOSIIUM H300peTeHHeM, KakK MpaBWIo, MpUMEHsoT npu Hopme ot 10 mo 2000 r/ra, B
gactHOCTH OT 50 1o 1000 r/ra.

ITprmeHeHre OOBIMHO OCYINECTBIIIOT MOCPENCTBOM PACIBUICHUS] KOMITO3UIMH, KaK
NPaBUJIO, C TOMOLIBIO YCTAHOBIEHHOIO HA TPAKTOPE OMNPBICKUBATENS IS OOJNBIINX
IUIOIaiel, HO TaK)K€ MOKHO TMPUMEHATb M JIPyrue CIocoObl, TaKWe KakK ONbUICHHE (I
MIOPOLIKOB), KaIreJIbHbII MMOJIUB MIIH OPOIIECHHE.

ITone3Hple pacTeHUs], 1O OTHOIIEHUIO K KOTOPHIM MOKHO NMPHUMEHSTh KOMITO3HIIMIO B

COOTBCTCTBHUU C HACTOAILIUM I/1306peTeHI/IeM, BKJIFOYAIOT CEJIbCKOXO35ICTBEHHBIE KYJIBTYPBI,
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TaKie Kak 3€PHOBBbIC, HANPHMEpP, SUYMEHb M IMIIEHWIA, XJIOMYaTHUK, MACIUYHBIN parc,
NIOJICOJTHEYHUK, MAKC, PUC, COsI, CaXxapHas CBEKJIa, CaxapHbI TPOCTHUK U IEPHOBOH IMTOKPOB.

KynbTypHBIE pacTeHHs MOTYT TakXe BKJIOUATb JEPEBbs, TaKHe KakK IJIOZOBbIE
JIepeBbsi, MaJbMOBBIE JIEPEBbsl, KOKOCOBBIE IMaJbMbl WM JPYTrUe OPEXOIUIOAHbIE KYJIBTYpPHI.
Taxke BKIIOYEHBI BBIOIIMECS PACTEHUS, TaKUE€ KaK BUHOIPAM, IJIOAOBBIE KyCTApHUKH,
TUIOIOBBIE PACTEHUS M OBOLIHBIE KYJIbTYPHL

Crnenyer MOHMMATh, YTO CEJIbCKOXO3SHCTBEHHBIE KYJBTYPbl TAaK)Ke BKJIOYAIOT TE
CEJIbCKOXO3SIICTBEHHBIE KYJIBTYPbl, KOTOPBIM MPHUAATIH BBIHOCIUBOCTh K TepOULIUAaM HIIH
knaccam repounmno (mampumep, ALS-, GS-, EPSPS-, PPO-, ACCaza- u HPPD-
UHTHOUTOPBI) € TIOMOINBI TPATUIMOHHBIX CIOCOOOB CEJNEKUMH WM C TOMOLIBIO
TeHETUYECKON UHKEeHEpHUH. [IpuMepoM CenbCKOXO35IMCTBEHHON KYJIbTYPbI, KOTOPOH NMpUaaiu
BBIHOCJIMBOCTh K MMHIA30JMHOHAM, HAIMPUMEpP, UMA3aMOKCY, C IMOMOINBI TPaJUIHOHHBIX
cnocoboB  cenmekumu, — sBisercs  cypenuna  (kanoma) — Clearfield®.  Ilpumepsr
CENIbCKOXO3SIICTBEHHBIX KYJBTYpP, KOTOPBIM MPUAANN BBIHOCIUBOCTD K TIepOHIHIaM C
MIOMOIIBIO CIIOCOOOB T€HHOM MHXEHEPHH, BKJIIOUAIOT, HAIIPUMED, YCTOWYHBBIE K riudocary u
rmoOoCHHATy COpTa Mauca, KOMMEpPYECKH JOCTYIIHbIE II0J TOBAPHBIMH 3HAKaMH
RoundupReady® u LibertyLink®.

ITon cenbCKOXO3SICTBEHHBIMH KYJIBTYPAMU TaKKE CIENyeT MOHUMATh T€, KOTOPBIM C
MIOMOLIBIO CIIOCOOOB IE€HETUYECKON MH)KEHepUM ObLIa NMpHIaHa YCTOHYMBOCTb K BPEAHBIM
HACEKOMBIM, Harpumep, Bt-mauc (ycToluuBelil K MOTBUIbKY KYKYpy3HOMY), Bt-xmonmuaTHuk
(ycTOWYMBBIM K MJOJNTOHOCHKY XJIONKOBOMY), a TaKKe pa3sHOBUAHOCTH Bt-kaprodemns
(ycToitunBbie K KOJOpanckoMy skyky). Ilpumepamu Bt-mauca siBisiroTcst ruOpuabl Mauca Bt
176 NK® (Syngenta Seeds). Tokcun Bt mpexncrasnisier coboii OeloK, KOTOPBIH B MPUPOAE
o0OpasyroT mouBeHHble Oaktepun Bacillus thuringiensis. Tlpumepbl TOKCHHOB HIIH
TPAHCTEHHBIX PACTEHUM, CIMOCOOHBIX CHHTE3UPOBATh TaKHe TOKCHHBI, OmucaHbl B EP-A-
451878, EP-A-374753, WO 93/07278, WO 95/34656, WO 03/052073 u EP-A-427529.
[IpuMepaMu TPaHCTEHHBIX PACTEHUH, COAEpIKAINMX ONMH WM HECKOJBbKO T'EHOB,
KOIUPYIOIINX YCTOWYMBOCTh K HACEKOMBIM, M SKCIPECCUPYIOIIUX OIWH HWJIM HECKOJBKO
TOKCUHOB, sBIsIIOTCST  KnockOut® (mawuc), Yield Gard® (maunc), NuCOTIN33B®
(xnormuatHuk), Bollgard® (xnomuatHuk), Newleaf® (pasHoBMmHOCTH KapTodens),
NatureGard® u Protexcta®. PacturenbHble KyJIbTypbl HJIM X CEMEHHOH MaTepuans MOTYT
ObITh YCTOHYMBBIMH K TrepOMLMAaM M B TO JK€ BpPeMs YCTOWYHMBBIMH K ITOEJAHHIO

HACEKOMBIMHU (TpaHCreHHble OOBEKTHI € "MakeTHpoBaHHBIMU' reHamu). Hampumep, cems
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MOKeT 00J1a1aTh CIOCOOHOCTBIO 3KCIPECCHPOBAaTh MHCEKTHHUAHBIA Oenok Cry3, B TO ke
BpeMs1 Oy1y4u BBIHOCIMBBIM K TIIH(OcaTy.

Taxxe crneayer MOHUMATh, YTO CEJIBCKOXO3SIMCTBEHHBIE KYJBTYPbl BKIIIOYAIOT TE,
KOTOpBIE MOJYYEHbI TPAAULUOHHBIMU CIIOCOOAMH CENIEKLIMH WIIN TeHETUYEeCKOW HH)KEHEPHU U
o0NafaroT TaKk Ha3bIBAEMBIMH IPHBHECEHHBIMH INPU3HAKAMHU (HANpUMeEp, YJIYYLIEHHOH
CTaOUIIBHOCTBIO NPHU XpaHEHUH, Oosiee BBICOKOI MUTATENBbHON LEHHOCTBIO U YIYYIIEHHBIM
BKYCOM).

Jlpyrue Toje3Hble pacTeHHsl BKIKOYAOT TAa30HHYIO TpPaBy, HAaNpuMep, Ha Tojbd-
TUTOINA/IKAX, JIy’KaliKax, B Mapkax U Ha OOOYHMHAX TOPOTH WJIM KOMMEPYECKH BbIPAIIUBAEMYIO
IUISl TA30HA, U IEKOPATHBHBIE PACTEHUS], TAKUE KaK IIBETHI MM KYCTAPHHKH.

Coenunenust ¢opmynbl () ¥ KOMIO3ULMM TIO HACTOSIIEMY H300PETEHHIO, Kak
NPaBUIIO, MOXXKHO NPUMEHSATb Ui KOHTPOJsl OOJIBLIOrO pPa3sHOOOpas3usi OOHOAOJBHBIX H
IBYAOJBHBIX BHIOB COPHSKOB. [IpuMephl ONHONONBHBIX BUIOB, KOTOpBIE OOBIMHO MOYKHO
KOHTPOJIMPOBATh, BKIKOUAOTAlopecurus myosuroides, Avena fatua, Brachiaria plantaginea,
Bromus tectorum, Cyperus esculentus, Digitaria sanguinalis, Fichinochloa crus-galli, Lolium
perenne, Lolium multiflorum, Panicum miliaceum, Poa annua, Setaria viridis, Setaria
Jaberi u Sorghum bicolor. Ilpumepbl ABYAOJIBHBIX BUIOB, KOTOPbIE MOYKHO KOHTPOJIUPOBATb,
BKIIIOUAOT Abutilon theophrasti, Amaranthus retroflexus, Bidens pilosa, Chenopodium
album, FEuphorbia heterophylla, Galium aparine, Ipomoea hederacea, Kochia scoparia,
Polygonum convolvulus, Sida spinosa, Sinapis arvensis, Solanum nigrum, Stellaria media,
Veronica persica u Xanthium strumarium.

CoenrHeHUs/KOMITO3ULIMK 110 HACTOSIEMY H300pPETeHHI0O OCOOEHHO MPUTOAHBI B
HECEJIEKTUBHBIX KOHTAKTHBIX BapHaHTaxX MPUMEHEHHs CO "CIUIOIIHBIM IeicTBHEM" U, Kak
TAKOBBIE, TAKXKE MOTYT MPUMEHSTHCS JIJIsl KOHTPOJIS CAaMOCEBA WJIM KYJIBTYPHBIX "PacTeHHIA-
Oernenos".

PaznuuHble acmeKThl M BapHAHTBI OCYIIECTBJICHUS] HACTOSILIErO M300pETeHUs najee
OyayT 6osee moapoOHO MPOMILTFOCTPUPOBAHBI C MOMOIIBIO puMepa. Clienyer moHuMaTh, 4TO
MOKHO OCYIIECTBJISITh MOAM(PHUKAIMIO HEKOTOPBIX MOAPOOHOCTEH O€3 OTCTYIUIEHHs] OT

o0BbeMa HaCTOALIETO H300PETEHUSI.

IMPUMEPBI
Crenyromue mnpuMmepbl CIyXKaT Aid WUIOCTPALMKM, HO HE s OTrpaHUYCHHS

HACTOSIILETO U300pETEeHUSI.
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TIpumepbl COCTaBOB

CMauuBaemMblie NOPOIIKH a) b) c)
AKTHUBHbBIE UHTPETUEHTHI 25% 50% 75%
JIurnocynboHaT HaTpUs 5% 5% -
Jlaypuncynbgar HaTpus 3% - 5%
Jun3o0yTriHAG TaTHHCY IB(GOHAT HATPHSI - 6% 10%
@DeHOoNMOBBIH 3(UP MOTUITUIICHTJTUKOJIS - 2% -

(7-8 MoJB STHIIEHOKCHA)
BricokonucnepcHas KpeMHHEBasi KUCJIOTA 5% 10% 10%
Kaonun 62% 27% -
KomOuHaImio TIareapHO CMEIIUBAIOT CO BCIIOMOTATEIbHBIMU BEIIECTBAMH M CMEChH
TLIATEJIbHO W3MENIbYAIOT B MOAXOASIIEH MENbHHULE C MOJNYUYEHHEM CMAaYlBAEMbIX IMOPOLIKOB,
5 KOTOpble MOXXHO pa30aBiATh BOAOH C TIOJIyYEHHEM CYCHEH3MH C HEOOXOAMMOI

KOHLIEHTpaLMEN.

IMyJAbTHpPyeMbIi KOHIEHTPAT

AKTHUBHbBIE UHTPEIUEHTHI 10%
OxrundeHonoBbId 3¢ UpP NOTUITHIICHIITHKOIS 3%
(4-5 MOJIb ATHIIEHOKCHIA)

JonemnoeH3oncynbGOoHAT KaabLHs 3%

[Monurmukoneswlii 3¢pup kacroposoro Macna (35 momb 4%

STUJIIEHOKCUIA)
[uknorexkcanon 30%
Cwmech KCUJonoB 50%

U3 3TOro KOHIEHTpaTa MyTeM pa30aBieHHs BOJOW MOXKHO TOJYYUTh 3MYJIbCHH

10 mr000ro HeoOXoaUMOTo pa3daBIeHUs, KOTOPbIE MOKHO PUMEHSTh JJIs 3AIUThl PACTECHHH.
I[Ib11eBHAHBIE IPEeNApPaThI a) b) c)
AKTHUBHbBIE UHTPEIUEHTHI 5% 6% 4%
Tanbk 95% - -

Kaonun - 94%, -
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MuHepanbHbI HANIOJIHUTENb - - 96%
I'oTOBBIE K MPUMEHEHUIO NBUIEBHIHBIE MpENapaThl MOJYYAOT MYTEM CMELINBAHUS

KOM6I/IHaI_II/II/I C HOCUTCJIEM U U3MCJIBYUCHUA CMCCH B HOI[XOI[;IH_IGI\/'I MCJIbHUIIEC.

IKCTPYAHUPOBAHHBIE IPAHYJIBI

AKTHUBHbBIE UHTPEIUEHTHI 15%
JlurHocyab(OHAT HATPUS 2%
KapOokcumeTreuioio3a 1%
Kaonun 82%

KOM6I/IHaL[I/IIO CMCIIUBAKOT W HU3MCJIBYAIOT CO BCIIOMOIaTCJIbHBIMH BEIICCTBAMHU U

CMeCh YBJIXKHAIOT BOAONH. CMech 3KCTPYAMPYIOT U 3aT€M BBICYLIMBAIOT B [IOTOKE BO3AyXa.

IToxpeIThIE 000/104KO0H FPAHY.JIbI
AKTHUBHbBIE UHTPEIUEHTHI 8%
[onusTunenrnukons (MonekynspHas macca 3%
200)
Kaonun 89%
ToHKOM3MeNbUEHHYI0O KOMOMHALMIO B IEPEMEIINBAIOLIEM YCTPOHCTBE PaBHOMEPHO
HAHOCAT HA YBJIAXXHEHHBIH TNOJMATHJICHIJINKOJIEM KAaojduH. TakuM CrnocoOOM MONy4aroT

HETIbUIEBUIHBIE TOKPBIThIE 000JIOUKOM rPaHyJIbL.

CycneH3nOHHBIN KOHLEHTPAT
AKTUBHbBIE UHTPEIUEHTHI 40%
IIponunenraukomns 10%

[omustunenrnukonesblii  3pup  HoHmadenona (15 momp 6%

STUJICHOKCHUIA)

JlurHocynbe(oHaT HaTpUs 10%
KapOokcume e iroao3a 1%
CunukonoBoe macio (B Buzae 75% 3MyJIbCHH B BOZE) 1%
Bona 32%

TOHKOI/ISMCJ'II)LIGHHYIO KOM6I/IHaL[I/II-O THIATCJIIBHO CMCIIHMBAOT CO BCIIOMOTaTCIbHBIMU
BEIIECTBAMU C MOJIYUYCHUEM CYCIICH3MOHHOI'O KOHIECHTPATA, U3 KOTOPOro IMyTeM p2136aBJ'IeHI/I$I

BOJIOM MOXKHO TMOJTy4aTh CYCIEH3UH JI0O00Tr0 TpeOyeMoro pa3OaBieHMs.
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KancyabHas cycneH3usi MeAJIeHHOT0 BbICBOOOKAEHUSI

CwmemusaroT 28 yacTell KOMOMHALMY C 2 YAaCTSIMH apOMAaTHYECKOT'O PaCTBOPUTENS U 7
YJacTAMH CMECH TOJyOJUU30LUaHAT/ TIonuMeTuIeHnonudpenun-nzounanar (8:1). 3ty cmeco
SMYJIbTUPYIOT B cMecH 1,2 4acTu nmOJuBUHUIOBOrO crupta, 0,05 yactu neHoracurens u 51,6
YacTH BOJBI IO MOJYYEHHs 4acTHL HeoOxomumoro pasmepa. K 3Toii sMynbcuu 100aBISIFOT
cmech 2,8 wactu 1,6-nmamuHorekcaHa B 5,3 wactu Boabl. CMech MepeMemuBarOT 10
3aBepLIEHUs peakLUy NOJUMEepHU3aLUU.

[TonyueHHY0 KalCyJbHYIO CYCHEH3HIO CTAOWIM3UPYIOT TMyTeM J00aBJIEHHS
0,25 vactu 3aryctutens W 3 yacTedl aucneprupyromiero cpencrsa. CocTaB KarcCyJbHOMN
cycrieH3nu conepxkut 28% akTUBHBIX MHTPeaueHTOB. CpenHuil TuaMeTp KarcyJ COCTaBIISIET
8-15 MUKpOH.

ITony4yeHHBIN COCTaB MPUMEHSIOT B BUAE€ BOJHON CYCIEH3UM B OTHOLICHUU CEMSIH B

yCTpOICTBE, NOAXOALIEM JJIsl TOH Lieu.

IlepeueHb cOKpalleHui

Boc = mpem-0y TUIIOKCUKAPOOHIIT

br = MIUPOKUH

CDCl3 = xyopodopm-d

CD;0D = Mmeranoi-d

°C = rpanycsl Llenbcust

D,0O = Bona-d

DCM = IUXJIOPMETaH

d = nyOner

dd = nyoOset nyOsieToB

dt = nyOJeT TPUILIETOB

DMSO = TUMETHJICYIb(POKCU

EtOAc = 3TUJIALEeTaT

q. = gac(Jacel)

HCI = XJIOPUCTOBOJOPOJIHAS KUCIIOTA
HPLC = BbICOKO3(p(heKTUBHAS KUIKOCTHAS XpoMaTorpadus (ONMMCcaHue YCTPONUCTBA U

crniocoboB, npumensieMbix anst HPLC, npuBenens! Huke)

m = MYJIbTUILICT
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M = MOJISIPHOCTb

MHH. = MUHYTBI

MI'g = Merareplii

M = MUJUTHIIUTP

T. IJL = TOYKA TUIaBJICHUS

ppm = yacTel Ha MUJUIMOH

q = KBapTeT

quin = KBUHTET

K. T. = KOMHATHas1 TeMIepaTypa
S = CHHIJIET

t = TPUILIET

THF = Terparuapodypas
LC/MS = KHJIKOCTHasl XpoMaTorpadus ¢ Macc-CeKTpOMeTpHen

Crnoco6 nmpenaparusHoit HPLC ¢ obparuenHoii ¢a3oit

CoenuHeHus ouuland C IOMOLIBKD MaccoHamnpaBieHHOW mnpenapatuBHoii HPLC ¢
npumenenneM ES+/ES- Ha cucreme Waters FractionLynx Autopurification, comepkarei
no3arop/cOopauk 2767 ¢ rpaIueHTHBIM HACOCOM 2545, ABYyMsi M30KPATHYECKUMH HACOCAMU
515, SFO, ¢poronunonnyro mMatpuity 2998 (nuamnazoH aiauH BosH (HM): 210-400), ELSD 2424 u
macc-cnektpomerp QDa. Ilpumensiam 3auutHyro kojgoHky Waters Atlantis T3, 5 mukpoH

19 x 10 MM, ¢ mpenapatuBHO# kosoHkoit Waters Atlantis T3 OBD, 5 mukpon 30x100 mMm.

Croco® MOHM3ALMK: TOJIOKUTENIBHOE U OTPHULIATESIbHOE 3JIEKTPOPACTIBIICHHE. HANpPsHKEHUE
Ha koHyce (B) 20,00, temneparypa ucrounuka (°C) 120, ckOpoCTh MOTOKA rasa B KOHYyCE
(01/a.) 50

HMuanazon Macc ([1a): monoxurensHbiid 100-800, orpunarenpHsbiii 115-800.

[Ipenaparuayto HPLC mnpoBommwimm ¢ nNpUMEHEHHEM BPEMEHH XpoMarorpagpupoBaHUs
11,4 munyTsI (6€3 mprMeHeHus: pa30aBJieHHs B KOJIOHKE, ¢ 00OXOAOM CEJIEKTOPOM KOJIOHKH) B

COOTBETCTBHH CO CJIEAYIOLIEeH TabIuIel TpaiueHToB.

Bpewms Pacteopurens | PactBoputens | CkopocTh
(MunyTh1) | A (%) B (%) MOTOKa

(Ma/mMuH.)
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0,00 100 0 35
2,00 100 0 35
2,01 100 0 35
7,0 90 10 35
73 0 100 35
9,2 0 100 35
9,8 99 1 35
11,35 99 1 35
11,40 99 1 35

Hacoc 515, 0 my/muH., aneronuTpui (ACD)
Hacoc 515, 1 mu/muH., 90% mertanona/10% Boabl, (MOAKAYMBAFOIIHIA HACOC)
Pacteopurens A: Bona ¢ 0,05% TpudTopykCyCHOI KHUCIOTOM

PactBopurens B: aneronutpun ¢ 0,05% TpudTOpyKCYCHOH KHUCIOTOM

IIpumMepnl NOIVUEHUS

IIpumep 1. Ilonydenue 2-(4-mUPHUMHAMH-2-UINHPUAA3HH-1-ui-1-wa)3TaHCYAB(pOHATA

Al

C/*C—/—"

Cranus 1. Ionyuenue TpuOyTun(nmupuaa3uH-4-1i1)CTaHHAHA

~o

K pacrBopy mumsonpormnamuna gutus (1 M pactsop B Terparuapodypane, 125 mu) npu —
78°C B armMocdepe a30Ta mo KarsiM 100aBisun pacTBop nupuasuHa (10 r) u xjnopuna Tpu-
H-OyTmnonosa (44,6 r) B THF (100 mu). Peakunonnyro cmech nepememusanu npu —7/8°C B
TeyeHue | gaca. PeakuMoHHYIO cMecCh HarpeBajy A0 KOMHATHOH TeMIepaTypbl U TacHUIIH

HACBHII[EHHBIM BOJHBIM pacTBOpoM xyopuaa ammonust (100 my) u  3KCTparupoBaiu
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stunaneratoM (3x150 mu). OpraHuueckuil CIOW BBICYIIMBAIM Hajd CyJab()aToM HaTpUs,
KOHLIEHTPUPOBAIM U OYMIIAIU IOCPEACTBOM XpoMarorpaguu Ha IHOKCHIE KPEMHHUS C
smoupoBaHueM ¢ nomoupro  30%  3THnanerata B IEKCAHAX C  IOJYYEHUEM
TpubyTHI(NHpUIA3UH-4-UT)CTAaHHAHA B BU/E OJ€AHO-KOPUYHEBOW JKUIKOCTH.

'H SIMP (400 MI', CDCl3) 9,17 (t, 1H) 9,02 (dd, 1H) 7,54 (dd, 1H) 1,57-1,49 (m, 6H) 1,37-
1,29 (m, 6H) 1,19-1,13 (m, 6H) 0,92-0,86 (m, 9H).

Cranus 2. [lonyuenue 2-nupuna3zuH-4-uanmapuMUuIHHA

PactBop 2-Opommupumuanna (2,50 r) u tpuOytmn(nupunasun-4-un)cranaada (5,80r) B
terparugpodypane (25 mu1)  gerasupoBamM  aproHoM B TedeHue 20 MUH.
Terpaxuc(tpudpennndpochun)namaanii(0) (1,80 r) mobamisu K PEaKUUOHHOW CMECH IPH
KOMHATHOH TeMIlepaType U 3aTeM IMOABepraju OOJy4YeHHI0 B MHUKPOBOJHOBOHW NEYH IPH
120°C B Teuenue 30 MuHYT. PeakIMOHHYIO CMECh BBUIMBAJIM B BOAY U 3KCTParupoBasd
stunaneratoM (100 mum). Opranudeckuii CloW KOHIEHTPUPOBAIN M OUYHUINAIHA TOCPEICTBOM
Xpomarorpaduu Ha JUOKCHUIE KPEMHHUsS C SJIOMPOBaHUEM ¢ momoibio 80% sTHianerata B
reKcaHax C IOJy4YeHHeM 2-MHUPHUNA3UH-4-MIIMUPUMUIMHA B BHUAE O€XEBOro TBEPAOTrO
BEIIECTBA.

'H SIMP (400 MI'u, CDCl3) 10,17 (dd, 1H) 9,39 (dd, 1H) 8,92 (d, 2H) 8,43 (dd, 1H) 7,39 (t,
1H).

Cranus 3. Ionyuenue 2-(4-nupuMuanH-2-uinmupuaasun- 1 -ui-1-mn)srancynbponara Al
Cwmecp 2-nupunasus-4-wimupumunnaa (0,120 r) u 2-6pomsTancynbponara vatpus (0,196 1)
nepememuBaid B Boxe (2,3 M) mpu 100°C B TeueHue 42 yacoB. PeakIIMOHHYIO CMeCh
KOHIIEHTPUPOBAJIN U OYUINAIH nocpencTsoM npenapatusHoit HPLC ¢ obpamenHoi ¢a3oii ¢
NOJIy4eHueM 2-(4-MUpUMHUINH-2-UIMHPUIA3UH- 1 -1ii-1-mn)aTancyapdoHara B Buae 6€xeBoro
TBEPIOTO BEIIECTBA.

'H SIMP (400 MT'i, D,0) 10,19 (d, 1H) 9,84 (d, 1H) 9,20 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H)
5,27-5,18 (m, 2H) 3,71-3,63 (m, 2H).

Ipumep 2. lloayyenne 4-nupuaa3suH-4-uINHPUMHIHHA
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B cocyn mist MukpoBOJIHOBOM 00pabOTKM 3arpyskaiu TPpUOyTHI(MUupUaa3uH-4-1i1)CTaHHAH
(0,387 r), 4-xnopmmpumunus (0,100 r), Terpakuc(tpudenundocdun)namnanuii(0) (0,101 r),
¢dTopun uesus (0,265 r), vonun meau (0,00665 r) u 1,4-muokcan (4,37 Mi1) U HarpeBasiu JI0
140°C B ycnoBusix OONy4eHHMs MHKPOBOJHAMU B TedeHHe | daca. PeakMOHHyH cMech
KOHLIGHTPUPOBAIM W OYHIIAIU TOCPEACTBOM XpoMarorpaguu Ha IHOKCHIE KPEMHHUS C
3IroMpoBaHueM rpagueHToM ot 0 mo 70% aueToHUTpuUsia B AUXJIOPMETaHE C MOJyuyeHueM 4-
NUPUIA3UH-4-IMTUPUMHUINHA B BHIE OPAHKEBOT'O TBEPIOTO BELIECTBA.

'H SIMP (400 MI't;, CDCl5) 9,90-9,83 (m, 1H) 9,41 (dd, 2H) 8,97 (d, 1H) 8,21-8,13 (m, 1H)
7,89 (dd, 1H).

IIpumep 3. IlonyuyeHue MeTHI-2-(4-MUPUMHAMH-2-UINHPUAA3HH-1-uH-1-n1)aneraTa

opomuga A2

Merunbpomanerar (0,755r1) pmobaBnsnm mo  KamisiM K - pacTBOPY  2-MHPHUIA3UH-4-
wimupumuauba (0,505 r) B auerone (6,4 M) u HarpeBanu npu 60°C B TeueHue 24 4acos.
PeakunoHHYI0 CMeCh KOHLIEHTPUPOBAJIUM M OCTATOK PACTHPAIU B IOPOLIOK C TUXJIOPMETAHOM.
[TonyyeHHOE TBEpHOE BEINECTBO (MIBTPOBAIM, MPOMBIBAIM ALETOHOM W BBICYIIHBAJIU C
NOJIy4eHUEM MeTWI-2-(4-MTUPUMHUINH-2-WINHPUIa3uH- 1 -uit-1-nn)anerata Opomuna B BHIE
KOPUYHEBOTO TBEPJOTO BEIIECTBA.

'H SIMP (400 MT'i, D,0) 10,22 (d, 1H) 9,84 (d, 1H) 9,30 (dd, 1H) 9,01 (d, 2H) 7,66 (t, 1H)
5,84 (s, 2H) 3,79 (s, 3H).

IIpumep 4. Tloayyenue (4-mMUPUMHUANH-2-WINHPHAAZHH-]1-Hii-1-na)MeTaHcyab(oHATA

A3
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Merun-2-(4-nupuMUaNH-2-UINMHPHAAa3HH- | -1ii- 1 -1 )aneraTa Opomun (0,420 r)
nepeMeLIuBalId B TPUMETHICHIIIXIIOpCybdonare (4,96 r) npu 80°C B TeueHune 66 4acos.
PeakLimoHHYI0 CMECh OCTOPOXKHO TaCHJIM BOJOW, KOHLIEHTPUPOBAIH U OYHILAIN TTOCPEICTBOM
npenapatuBHoii HPLC ¢ obpamenHoit ¢a3oii ¢ nonydennem (4-nmupuMHUINH-2-HITHPUAA3HH-
1-uii-1-unm)merancynbponara B Buae OJeTHO-KOPUIHEBOTI'O TBEPAOTO BELIECTBA.

'H SIMP (400 MI'y, D,0) 10,26 (brs, 1H) 9,94 (brd, 1H) 9,27-9,39 (m, 1H) 8,96-9,14 (m, 2H)
7,56-7,73 (m, 1H) 5,97 (s, 2H).

IIpumep S. Tloayyenue  3-(4-mUPUMUAMH-2-WINUHPHAA3HH-1-Hiil-1-ua)nponan-1-
cyab(donara A6
0

°§g—o‘

OO
—N —N

K pactBopy 2-nupunasun-4-nnnupumuansa (0,200 r) B 1,4-nuokcane (3,79 mu) noGasinsiin
1,3-nmponancynsTon (0,189 ). Cmech nepememuBanu npu 90°C B TedeHue 44 yacos.
ITonyueHHOEe TBEpAOE BEINECTBO OT(IIBTPOBBIBAIM U MPOMBIBAJIH aLETOHOM. TBeproe
BEIIECTBO O4YHINAIM mnocpeactBoMm mpenapatuBHoii HPLC ¢ oOpamenHoi ¢asoit ¢
NoJIy4eHueM 3-(4-MupuMUAHH-2- WU puaa3us- 1 -uii- 1-wn)nponan-1-cynsponara.

'H SIMP (400 MT';, D,0) 10,18 (d, 1H) 9,80 (d, 1H) 9,19 (dd, 1H) 9,00 (d, 2H) 7,64 (t, 1H)
5,01 (t, 2H) 2,98 (t, 2H) 2,53 (quin, 2H).

IIpumep 6. Ilonyuenue 3-(4-nupasuH-2-uanupuaa3ZuH-1-uii-1-un)NpPonaHoOBOH KHCJIOTHI

2,2,2-Tpudropanerata A9

OH o
Q}_@N ﬁo F\,L%:\O_

Cranus 1. Ilonydyenue 2-nupuaasuH-4-unnupasuHa
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Cmech  tpuOyrmn(nupunasus-4-un)cranHana  (3,87r),  2-xjopnupasuna (1,00 r),
terpakuc(tpudenmndochun)namaausa(0) (1,03 r) u 1,4-nuokcana (43,7 mi1) HarpeBajau 10
140°C B ycnoBusix OOJNy4eHHMs MHKPOBOJHAMU B TedeHue | daca. PeakMOHHYH cMech
KOHLIEHTPUPOBAJIHN U OUHULIANN HA TUOKCU/E KPEMHHUsS C MpUMeHeHHeM rpagueHTta ot 0% mo
50% aueroHUTpUNA B IUXJIOPMETaHE C MMOJIyYeHHEM 2-MUPUAa3HH-4-WINUpasuHa B BHIE
IPsI3HO-0EJIOro TBEPAOTrO BEINECTBA.

'H SIMP (400 MI', CDCl3) 9,87 (dd, 1H) 9,39 (dd, 1H) 9,19 (d, 1H) 8,81-8,75 (m, 1H) 8,72
(d, 1H) 8,11 (dd, 1H).

Cramus 2. TlonmyueHme  meTwi-3-(4-mupasuH-2-UINMUpHUIA3UH-1-wii- 1 -mn)npomnanoara

Opomuna
OoO—
N
—N _N/

Br
Metun-3-6pomnponanoar (0,518 mur) nobaBnsui kK pacTBOpy 2-MupuUAa3UH-4-UIIMHUpa3HHA
(0,250 r) B aueronutpuie (15,8 mu). Peakumonnyo cmech HarpeBanu a0 80°C B TeueHue
24 yacoB. PeakIIMOHHYKO CMeChb KOHIIEHTPUPOBAJIM M OCTATOK TMOTJOMAIM B BOAE H
NPOMBIBAIM  JIHXJIOPMETaHOM. BoxaHyoo a3y KOHLEHTPUPOBAIM C  MOJyYEHUEM
HEOYUINEHHOTO MeTHJI-3-(4-upasuH-2-uinupuaasu- 1 -uii-1-wi)nponanoara Opomuna (B
Bune cmecu 1:1 ¢ 3-(5-mupasuH-2-unnupunasuH-1-uii-1-wn)nponaHoBOH  KUCIOTHI
OpoMHIIOM) B BUAE KOPUYHEBOW CMOJIBI, KOTOPYI) MPUMEHSIM B HEOYUIIEHHOM BHUIE B

MOCIEAYIOLINX PEaKIUX.

Cranus 3. [Tonyuenne 3-(4-nupasuH-2-wimupuaasul- 1 -nii- 1-uim)nponaHoBoi KUCIOTHI 2,2,2-
Tpudropanerata A9

Heounmennyro cmech MeTHII-3-(4-MMpa3uH-2-WInMupuaa3uH- 1 -uii- 1 -mn)nponanoara Opomunia
(0,515 r) u koHH. xnopucroBogoponHon kuciaotel (11,1 mur) HarpeBanu no 80°C B TeueHue

4 4acos. PeaKHI/IOHHYIO CMECh OXJIaKJaJIu 1 obecrieunBaIv €€ OTCTAMBAaHHE B TEUEHUE HOYH.
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Peak1ioHHYI0 CMeCh KOHLIEHTPUPOBAJIM U O4YUIIAIN nocpeacTtsoM mnpenapatusHoil HPLC ¢
oOpatneHHON (a3oli ¢ monydeHHeM 3-(4-nupasuH-2-UINnUpHUIA3nuH-1-1ii- 1 -11)nponanoBoi
KUCJOTHI 2,2,2-TpudTopanerara B Buae KOPUIHEBOH CMOJIBI.

'H AMP (400 MI', CD;0D) 10,28 (d, 1H) 10,00 (d, 1H) 9,62 (d, 1H) 9,28 (dd, 1H) 8,96-
8,93 (m, 1H) 8,90 (d, 1H) 5,19-5,12 (t, 2H) 3,28 (t, 2H).

Ipumep 7. Moayuenue 2-(4-mupuaazun-4-uanupuaasus-1-ui-1-wa)ITancyabpoHara

/O
— — S
q /o
N/ \_J ©
All
Cragus 1. Ilonyuenue 2,2-mumernanponui-2-(2-Tpert-

OyTOKCHKapOOHMITUAPA3UHO)3TAHCYIb(OHATA

o 0
N7

H
K\H/N\”/\/S\O/K
0]

Boc-runpasun (1,00 r) nobasnsnu k pactBopy 2,2-gumerninpornmiTercyibdonara (1,35 r)
B meraHone (10,1 mn) u HarpeBamu 1o 70°C B TeueHue 24 yacoB. PeakLMOHHYIO cMecCh
KOHLIEHTPUPOBAJIU c MOy Y€HUEM 2,2-nuMeTHInponuiI-2-(2-Tper-
OyTOKCHKapOOHMITHAPA3UHO)ITAHCYIb(OHATA B BUE T'YCTOH JKENTOMH JKUIKOCTH.

'H SIMP (400 MI', CDCls) 3,90 (s, 2H) 3,38-3,30 (m, 4H) 1,50-1,43 (s, 9H) 1,00-0,97 (s,
9H).

Cranus 2. ITonyuenue xnopuaa [2-(2,2-1UMeTHIITPONOKCUCYTb()OHUIT )3 THIIAMUHO |aAMMOHUS

H
,L+«H 0\\3//0
H” \H/\/ \O/ﬁ<
Cl™

Cwmech 2,2-muMeTHInponuiI-2-(2-TpeT-0y TOKCHKapO OHIIITHAPA3HHO )3TAHCY Ib(OHATA
(1,00r) u 3 M MeTaHOJBHOTO pacTBOpa XJyiopoBomopoxna (24,2 mu) Harpesamu 1o 70°C B
TedeHHe 7 4acoB. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIN C MOJy4YeHHeM xJyopuna [2-(2,2-
IVMETUITIPONOKCUCYIB(OHMUIT)3TUIIAMUHO |aAMMOHUSL B BHIE PO30BOM CMOJBI, KOTOpas

3aTBepzeBaa pu OTCTAUBAHUM.
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'H SIMP (400 MI'w, CDsOD) 3,95 (s, 2H) 3,59-3,53 (m, 2H) 3,44-3,39 (m, 2H) 1,00 (s, 9H),

oOpazer cogepxan ~20% MeTaHoJa U MPUMEHSIICS KaK TaKOBOM.

Cranus 3. Ilonyuenue 4-(3-¢pypun)nupuaasnHa

=~ —

K cmecu 4-Opomnupupasun-l-us  Opommma (2,50r), kapOonata Hatpusi (2,271),
Jera3upoBaHHOTO TOJyOJ1a (17,3 m) u IUXJIopuaa 1,1'-
ouc(audenmnpocpuno)pepponennamianusa(ll)  (0,634r)  nmobaensmm  pactBop  3-
bypundoponosoii kucnorsl (1,00 r) B sTanone (17,3 mu). Cmech HarpeBanu no 80°C B
armMoc(epe azora B TeueHue 24 4acoB. PeakuMoHHYIO cMech (pUIIBTPOBAIM Hepe3 LEIHT U
KOHIEeHTpupoBamd. OCTaTOK pa3nesuid  MeXAy BOAOH M JUXJIOPMETAHOM, 3aTeM
SKCTPArvpoBaJM  JOMOJIHUTENbHBIM  KOJMYECTBOM  auxyiopmeraHa.  OObequHEHHBIE
OpPTaHUYECKUE CIIOM MPOMBIBAIH COJIEBBIM PACTBOPOM M BBICYLIMBAJIN C TIOMOLIBIO CyJb(aTa
marHusi. KOHIIeHTpupoBaHHBIH (PUIBTPAT OUMINANHM HA JUOKCUIE KPEMHHMS C HJIIOMPOBAHUEM
nocpencrsoM rpaauenta 0-100% sTunmameratra B u30rekcaHe ¢ mnoiydeHueM  4-(3-
bypuin)nupuaasuHa B BHIE TEMHO-KPACHOTO MOJYTBEPAOTO BELIECTBA.

'H SIMP (400 MI'n, CD;OD) 9,45 (s, 1H) 9,03-9,16 (m, 1H) 8,36 (s, 1H) 7,86 (dd, 1 H) 7,71
(t, 1H) 7,04 (d, 1H).

Cranus 4. Ilonyuenue 4-(2,5-mumerokcu-2,5-nurunpodypan-3-mi)nupugasuHa

Cwmecp 4-(3-pypum)mupunasuna (0,025 1) u Ouxapbonata natpus (0,14r1) B MeraHOme
(0,5 M) oxnaxnmamu o -10°C u mo xarusim nobasnsiim Opom (0,069 r). Uepes 30 MuHyT
PEAKIOHHYIO0 CMEeCh FACHUJIN € TIOMOINBIO cMecH 1:1 HachI. BOAHOrO pacTBOpa OukapOoHaTa
Hatpust u 1M BomHOoro pacrBopa Tuocynbbpara Hatpus (3 mu). Bonsbii cioi
SKCTparnpoBaiy sTuianeraroM. OpraHndeckuil CJIOH KOHLEHTPHPOBAIH C MOJYYEHHUEM

HEOYMIIEHHOTO 4-(2,5-1uMeToKCcH-2, 5-nuruapodypas-3-ui)nupuaasiHa.
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'H SIMP (400 MT'y, CD;0D) 9,42-9,41 (m, 1H) 9,20-9,19 (m, 1H) 7,85 (dt, 1H) 7,02-6,94
(m, 1H) 6,08-5,77 (m, 2H) 3,46 (d, 3H) 3,42 (d, 3H).

Cragus 5. Tlonyuenne 2-(4-nmupuaasuH-4-wnnupunasus- 1 -mii- 1 -um)srancynsponara All
Cwmech 4-(2,5-numerokcu-2,5-nuruapodypan-3-mwn)mipunasusa (0,500 r) u xnopuna [2-(2,2-
IMMETHIITPONOKCUCY TG OHMT )3 THIIaMuHO [ammonust (0,658 r) HarpeBaniu B 3 M BOZHOM
pactBope XyopuctoBomoponuoii kucnorel (12 mn) mnpu 60°C B TeueHue 2 4acoB.
PeakiioHHy0 cMech KOHIIEHTPUPOBAJIM U O4HUINaiy nocpenctsoMm mnpenaparusHoil HPLC c
oOpareHHOH dazoii c MOy YeHUEM 2-(4-nupupazuH-4-unnupuaasus- 1 -uii-1-
WI)3TAHCYJIb(pOHATA B BU/I€ KOPUIHEBOTO TBEPIOTO BELIECTBA.

'H AAMP (400 MI'w, D,0) 9,80-9,97 (m, 2H) 9,62-9,75 (m, 1H) 9,35-9,50 (m, 1H) 8,97 (dd,
1H) 8,19-8,42 (m, 1H) 5,20-5,29 (m, 2H) 3,59-3,73 (m, 2H).

IIpumep 8. Ilonyuenue 3-(4-nupasuH-2-uanupuaa3zuH-1-uii-1-un)nponaHoBol KHCJIOTHI

xjopuga A29
OH
N
—N _N/ -

Cl

Kononky, 3anonHeHHy0 HOHOOOMeHHO# cmonoii (5,84 r, Discovery DSC-SCX), npombiBanu
BOJO# (3 oObemMa KooHKH). 3-(4-ITupasun-2-unnupunaa3ut- 1 -uii-1-m1)nponaHoBOH KUCIOTHI
2,2 2-rpudpropanerar (0,292 ), pacTBOPEHHbIi B MHUHHUMAJbHOM KOJHYECTBE BOJMbI,
3arpy:aiu B KOJIOHKY. KOJIOHKY CHadaja 3IFupoBain Boaok (3 o0bemMa KOJIOHKH), a 3aTeM
SIIOMPOBAIM € TMOMOIIBID 2 M XJIOpPUCTOBONOPONHOW KHCIOTHI (3 00BEMa KOJOHKH).
CoOpaHHbIe CMBIBBI KOHLIGHTPUPOBAJIU C MOJydeHHEM 3-(4-nupa3uH-2-uinipuaa3us-1-mi-1-
WUT)TIPOTIAHOBOM KUCJIOTHI XJIOPUAA B BUJIE JKEITOrO TBEPIOTO BELIECTBA.

'H SIMP (400 MI';, D,0) 10,03 (d, 1H) 9,80 (d, 1H) 9,35 (d, 1H) 9,05 (dd, 1H) 8,87-8,82 (m,
1H) 8,76 (d, 1H) 5,08 (t, 2H) 3,22 (t, 2H).

IIpumep 9. Ioayuenue meTHI-3-(4-MUPa3ZHH-2-WINUPHAAZHH-]1-Hii-1-na)nponaHoara

xjgopuga A30
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Kononky, 3anonHeHHyr0 noHoodmenHoi cmodoit (1,6 r, Discovery DSC-SCX), mpombianu
metaHosioM (3 oOvema kosoHkM). 3-(4-Ilupasun-2-unnupunasus-1-uii-1-mn)nponaHoBoi
kucnotsl 2,2, 2-rpudropanerar (0,081 r), pacTBOpPEHHbII B MHHHMAJIBHOM KOJHYECTBE
METaHOJIa, 3arpy’kaji B KOJOHKY. KONOHKY cHavanma syoupoBaiu MetaHosioMm (3 oObema
KOJIOHKH), a 3aTeéM JJIOMPOBATM € MOMOIIBI0 3 M METaHOJBHOTO  pPacTBOpa
XJIOPUCTOBOZIOPOHON KHCIOTHI (3 00beMa koJoHKH). CoOpaHHbIE CMBIBBI KOHIIEHTPUPOBAIH
C TIOJIy4eHUEM METHII-3-(4-Tpa3suH-2-uanupuaa3uH- 1 -uii- 1 -mn)npomnanoara XJjIopuaa B BUAE
CHUHEH CMOJIBIL.

'H SIMP (400 MI', CD;0D) 10,30-10,26 (m, 1H) 10,04-10,00 (m, 1H) 9,66-9,64 (m, 1H)
9,33-9,30 (m, 1H) 8,97-8,93 (m, 1H) 8,91-8,88 (m, 1H) 5,25-5,14 (m, 2H) 3,71-3,68 (m, 3H)
3,35-3,27 (m, 2H).

IIpumep 10.  Ioayyenue  m3onponui-3-(4-NUPUMHUANH-2-HINHPHAA3ZHH-]-1ii-1-

winponasoara 2,2,2-rpudgropauerara A8l

O

~
OO oy
=N \=v TF
Wonun natpus (0,24 r) u usonporui-3-xaoprnpornanoar (0,357 r) nobasisin K pactBopy 2-
nupunasu-4-mwimupumununa (0,25 r) B auneronurpuie (6 mu) u HarpeBanu npu 80°C B
TeueHue 25 4yacoB. PeakiMOHHYIO CMeChb KOHLUEHTPUPOBAIW W OYHUIIAIM MOCPEICTBOM
npenapatusHoii HPLC ¢ oOpamenHoit ¢pa3oii ¢ moaydeHnemM u30nponui-3-(4-nupuMuinH-2-
WINupuaa3ue-1-ui-1-wm)nponanoara 2,2,2-rpudropanerara B BUIe KOPUIHEBOH CMOJIBI.
'H SIMP (400 MI't, CD;0D) 10,29-10,43 (m, 1H) 10,02 (d, 1H) 9,36-9,49 (m, 1H) 9,04-9,18
(m, 2H) 7,63-7,76 (m, 1H) 5,10-5,24 (m, 2H) 4,92-5,04 (m, 1H) 3,14-3,41 (m, 2H) 1,12-1,25
(m, 6H).

IIpumep 11. Iloayuenue 3-(4-mUPUMHAMH-2-UINHPUAA3HH-1-HH-1-HI)NIpONAHOBOMH

KHCJI0TBI Opomuaa A107
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Cwmecp MeTHII-3-(4-MUPUMHUANH-2-UINUPUAA3HH- | -uii- 1 -um)nponaHoara 2,2,2-
tpudropauerara (0,2 r), KOHUEHTpHpPOBaHHOTO OpomoBomopona (1 mu, 48 mac. %) u BoOzIBI
(5 mu1) HarpeBamu 1o 80°C B TeyeHue 4 4acOB M OOECTEUHBAIH €€ OXJIAXKIECHHE B TEUCHUE
Houu. Ilocne nomonHurensHbIX 4 yacoB HarpeBaHust npu 80°C  peakUHMOHHYIO CMeCh
KOHLIEHTPUPOBAIU U MOJYYEHHYIO JKENTYI0 CMOJy pacTHpalid B MOPOLIOK C ALETOHOM C
NoJiy4eHueM 3 ~(4-UpUMHINH-2-HINHPUIA3UH- 1 -1ii- 1 -11)ponaHoBON KHCIOTEI OpoMuia B
BUJI€ KPEMOBOTO TBEPAOrO BEILECTBA.

'H SIMP (400 MI';, D,0) 10,16 (d, 1H) 9,86 (d, 1H) 9,21-9,15 (m, 1H) 8,99 (d, 2H) 7,64 (t,
1H) 5,11 (t, 2H) 3,24 (t, 2H).

IIpumep 12. Tloayyenue 1-(4-mUpPpUMHAMH-2-WINHPHAAZHH-1-mii-1-ua)nponan-2-
cyab(donara A134

/

O
O

Cranus 1. ITonyuenue metui-2-(2,2-AMMETHITPONOKCUCYIb(OHMIT)arieTaTa

O

Metun-2-xnopcynbdponunanerar (0,5 r) moOaBIsud MO KAaIIsIM K OXJIXKIEHHOMY (JiesiHas
Oans1) pactBopy 2,2-mmmermnmnponas-l-oma  (0,306t) wu  nwupugmHa (0,284 mu) B
nuxiopmetane (14,5 mir). PeakinoHHY0 CMeCh ePeMELINBAIIN B OXJIAXKIEHHOM COCTOSIHUU B
TEYEHHE JTOTIOJIHUTENIbHBIX 2 YaCOB, 3aTE€M Pa3eJIsIi C MOMOIIBIO BOAHOTO HACHILI. PacTBOpPa
XJjopuna aMMoOHus. BomHyro (asy SKCTparupoBand  JOMOJHHUTEIBHBIM  KOJUYECTBOM
muxnopMerana (x2). OObenuHEHHbIE OPraHUYECKHUE SKCTPAKThl KOHLEHTPUPOBAIN |
NPOMYCKaJIN Yepe3 CJIOH IOUOKCHAA KPEMHHUS C JJIIOMPOBAHHUEM OMSTHIIOBBIM 3(QHPOM.
@unpTpar KOHLIEHTPUPOBAIIN c MOJIyYEHUEM meTmi-2-(2,2-
IMMETUIITPONIOKCUCYIb(OHMIT)AleTaTa B BUJE JKENTON KUIKOCTH.

'H SIMP (400 MI'w, CDCl5) 4,11 (s, 2H) 4,00 (s, 2H) 3,84 (s, 3H) 1,01 (s, 9H).
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Cragus 2. Tlony4yenne meTui-2-(2,2-1TMMETUIIPONOKCHCYIb(OHUII )TPOITaHOaTa

O o o

%

Cwmecy runmpuma Hatpusi (60% B MuHepanbHoM Macne, 0,039r) B Terparuapodypane
(4,46 mn) oxnaxpanu (neasiHas Oansi) mo 0°C B armocdepe asora. K mosnydeHHOMY
nobaBnsin  pacTBOp  MeTwi-2-(2,2-nuMmerninponokcucynbponun)anerara  (0,2r) B
terparuapodypane (1,78 M) W mepeMelmIMBaIM TNPH JAHHOH TeMIepaTrype B TEYCHUE
5 munyt. Jlobasnsum fiogmeran (0,067 mit) u o0ecriedrBaiIi HArPEBaHUE PEAKIIMOHHON CMeCH
10 KOMHATHOH TeMIepaTypbl U ee NMepeMeInnBaid B TeueHue | uaca. PeaknMOHHYIO CMech
pasgernsin Mexay 2 M XJIOpUCTOBOAOPOAHOW KHUCIOTOM M 3TUjaueratoM. BoaHblil croii
SKCTPArHpPOBATM  JOTOJIHUTEIBPHBIM KOJNUYECTBOM sThjanerara (x2). OObenuHEHHBbIE
OpPTaHUYECKHE SKCTPAKTHI BBICYIIUBAIHN C IIOMOLIBIO CyJb(paTa MarHusl 1 KOHUEHTPHPOBAIH C
NOJIy4eHHUEM  MeTHI-2-(2,2-AUMeTHIINPOIIOKCHCYIb(OHUI)IIPONIAaHOATa B BHIE  OKEJITOH
KHUJKOCTH.

'H SIMP (400 MI', CDCl3) 4,12-4,09 (m, 1H) 3,97 (d, 2H) 3,83 (s, 3H) 1,69 (d, 3H) 0,99 (s,
SH).

Cranus 3. Ilonyuenue 2,2-muMeTUINpPONuI- 1 -ruipokcunponan-2-cyinbhoHara

o O
N S//
K OXJIAKJIEHHOMY (nenstHas OaHs) pacTBopy metui-2-(2,2-

auMeTwinponokcucyiabponmn)nponanoara (1 r) B nuxmopmerane (126 mir) B armocdepe
a30Ta Mo KaruisiM Ao0aBisum runpun aunsooytmnamomunns (1 M B auxiopmerane, 10,5 mi)
C TOoANepKaHWEM TeMIepaTypsl Ha ypoHe Huke 5°C B xome mobaBneHus. PeakmoHHYIO
cmech nepememmBanu npu 0°C B Teuenue 1 waca. JloGammsnmm npoman-2-om (12,6 M) u
peakunoHHy0 cMech mnepememuBaiu npu 0°C B TeueHuwe | yaca m 3aTeM oOecnedMBaIIU
HarpeBaHWe [0 KOMHATHOM TeMmmeparypbl. PeakiMoOHHYHO cMech pasfensinu Mmexay 2 M
BOJHBIM PAaCTBOPOM XJIOPHCTOBOAOPOAHON KHCIOTHI U AUXJopMeTaHoM. Oprannyeckyro a3y
BBICYIIMBAIIN C ITOMOILNBIO CyJb(paTa MarHusi, KOHLUEHTPUPOBAIN U XpoMaTorpadupoBaIu Ha

OUOKCHIE KpeMHusi ¢ npumeHeHueMm rpaaueHta ot 0 go 100% EtOAc B usorekcane c
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NOJIy4eHUEM  2,2-TUMETHIIPONUII- 1 -TuApoKCUiponan-2-cyap(poHaTa B BHIE OECIBETHOM
JKUAKOCTH.

'H SIMP (400 MI'i, CDCl5) 4,03-3,84 (m, 4H) 3,43-3,33 (m, 1H) 2,60-2,52 (m, 1H) 1,45 (d,
3H) 1,00 (s, SH).

Cranus 4. ITonaydenue 1-ruapokcunpomnas-2-cyib(hOHOBOH KUCIOTHI

W
s

HO/A\T/ NoH

Cwmecp 2,2-mumerunmponuii- 1 -ruppokcunponan-2-cyiabdponara (0,25r) m 6 M BomHOrO
pacTBOpa XJOPUCTOBOAOPOAHON KHUCIOTHI (9,51 mi) HarpeBanmu 10 95°C B TedyeHue 4 4acos.
PeakunoHHYI0 CMeCh OXJaXAANM M KOHLEHTPHPOBAIH MOCPEACTBOM CYOIMMAIIMOHHOTO
BBICYIIUBAHMSL.

'H SIMP (400 MI'n, D,0) 3,88-3,78 (m, 1H) 3,56-3,47 (m, 1H) 2,98-2,89 (m, 1H) 1,18 (d,
3H).

Cramus 5. Ilonyuenue 1-(4-nmupuMunuH-2-unnupuaasus-1-ui-1-umnponas-2-cyasponara
Al34

K oxnaxxnenHomy (ensiHas Oanst) pactBopy 2-nupuaasus-4-unmupumuansa (0,1 r) B cyxom
alleTOHUTPUJIE (6,32 mn) no0aBsLN 1,1,1-tpudrop-N-
(Tpudropmermncynabdonmn)merancyabponamun (0,131 M) U peakUHOHHYKD  CMeECh
nepemMelnrBaId IPU KOMHATHOW Temneparype B TedeHue 15 munyt. K nanHON cmecu
nobasnsin  Tpudenmndpochun (0,332r) um pactBOop |-ruppoxcurponaH-2-CyJab(OHOBOH
kucaotel (0,133 r) B auneronutpuie (0,5 mi) ¢ mocienyromuM n00aBIEHHEM MO KaruisiM
aun3onponmnazonukapookcmnara (0,25 mur). Peakumonnyro cmech HarpeBanu npu 80°C B
TeueHue 170 dyacoB. PeakIMOHHYI0 CMeCh KOHLICHTPUPOBAIU M Pa3fessiid MEXIy BOJAOH U
IVSTIIOBBIM  3pupoM. BopaHbIA Cnol  KOHUEHTPHPOBAIM H  OYHINAIH TOCPEICTBOM
npenapatuBHoii HPLC ¢ oOpamennoit ¢asoii ¢ mnonyueHnem 1-(4-mupuMuanH-2-
WINUPUAA3HH- 1 -uii-1-mm)nponan-2-cynppoHarta B BUAE O€I0r0 TBEPIOTO BEIIECTBA.

'H SIMP (400 MI'w, D,0) 10,20-10,18 (m, 1H) 9,81 (dd, 1H) 9,19 (dd, 1H) 9,00 (d, 2H) 7,65
(t, 1H) 5,10-5,07 (m, 2H) 3,84-3,74 (m, 1H) 1,39 (d, 3H).
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IIpumep 13. Iloayyenue  3-(4-mUPUMHAMH-2-UINHPHAAZHH-1-uH-1-11)0yTaHOBOM

KHCJA0THI 2,2,2-Tpudropaunerata A40

OH o
OO e
—N —N 1~F

5 K cmecu 2-nupunasun-4-unnupumunusa (0,5 r) B Boxe (10 mur) nobapnsiim OyT-2-€HOBYIO
kuciory (0,816 r). Cmech HarpeBaiu ¢ OOpaTHBIM XOJOAMJIBHHKOM B TedeHue 40 4acos.
PeakoHHYI0 CMeCh KOHLEHTPHPOBAIM U IIOJNYYEHHOE TBEPAOE BEIIECTBO PACTUPAIH B
MOPOLIOK C TPEeT-OyTHJIMETHJIOBBIM 3(QUpPOM M arneToHoM. TBepaoe BELIeCTBO OYMIIAIH
nocpencrsom npemnapatusHoii HPLC ¢ obpawmennoii ¢azoii ¢ noaydenuem 3 -(4-nupuMuanH-

10 2-unnupunasus-1-uii- 1-mn)0yTaHOBOH KUCHOTHI 2,2,2-TpudTopanerara.
IH AMP (400 MI'u, D,O) 10,22 (d, 1H) 9,92 (d, 1H) 9,18-9,26 (m, 1H) 8,99-9,05 (m, 2H)
7,68 (t, 1H) 5,49-5,60 (m, 1H) 3,39 (dd, 1H) 3,10-3,21 (m, 1H) 1,71 (d, 3H).

IIpumep 14. IHony4enne 2-(3-meTHI-4-NMPUMHAUH-2-WINHPHAAZHH-1-1ii-1-

15 WiI)TaHcyab(poHaTa A8S

o
/

—N — SeL
+ ISo
(N/>—Q“I

Cranus 1. ITonyuenue TpuOyTHiI-(3-XJI0p-6-METOKCUITUPUIA3UH-4-1JT)CTAHHAHA

o=

PactBop mumsonpormmnamuna yutus (1 M B Terparumpodypane, 1,7 Mi1) oxjakmand 0 -
20 78°C. K mnomyueHHOMy po0aBisiin pacTBOp 3-xjop-6-merokcunupupasuHa (0,2r) B

terparuapodypane (2 M) ¢ moanepkaHUeM MPHU 3TOM TEMIEpaTypbl Ha ypoBHe Hike -70°C.
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ITonyuennyro cmech nepememnBanu npu -78°C B teuenue 40 munyt. K mnomyueHHOMY
MeJIeHHO NOOaBJsuIH XJiopua Tpu-H-Oytuionosa (0,47 mut) nipu -78°C B TeueHue nepuona,
cocrapisiromiero 10 MuHyT, 3aTeM mnepemeliMBaHue mNpojobkanu mpu -78°C B TedeHue
2 yacoB. PeakumonHyro cmech racuim Bomod (10 myl) M 3KCTparupoBajy STHUIIALIETATOM
(50 mu). BopHBIH CIIOH 3KCTparupoBaJ JOMOJHHUTEIbHBIM KOJMYECTBOM OSTHIIALETAaTa
(50 mm). OOBenuHEHHbIE OpPraHMYECKHE CIIOM BBICYLIMBAIM HaJ CyJb(paToM HaTpwHs,
KOHLIGHTPUPOBAIM M XpoMmarorpagupoBaii Ha AMOKCHUAE KPEMHHUSI C TPUMEHEHHEM
rpaauenta or O no 100% osTunanerara B M30reKCaHe C IMOJyUYEHHEM HEOUUIIEHHOTrO
TpUOY THII-(3-XJIOp-6-MeTOKCUITUPUAA3HH-4-mn)cTanHaHa  (Bpemst  ynepxkuBanus HPLC
2,07 muH.) B cooTHomeHuu 2:1 ¢ u3omepoM, TpuOyTHII-(6-XJIOpP-3-METOKCUTUPUAA3HH-4-

win)cranHaHoM (Bpewmst ynepskuBanust HPLC, 1,79 mun.).

Cragus 2. Tlonydenue 3-xa0p-6-MeTOKCH-4-MTUPUMUANH-2-UINTUPUAA3UHA

\

O
=N —
\_ /7 \ ¢/

Cl

PacTBop HeouumeHHoro TpubyTHi-(3-Xx510p-0-MeToKcunupuaasul-4-mn)cranHana (15,2r) B
1,4-nuokcane (304 my) peraswpoBanmu C TOMOLIBIO a3ota B TedeHwe 20 muHyT. K
MOy YEHHOMY n00aBIISIH Honun menu(l) (1,02 1)
Tpuc(nudbensmnuaeHaneron )aunamwaanii(0) (1,65 r) u tpupenunpocdun (0,763 r) U cHOBa
nerasupoBanin B Tedenue 20 munyT. Ilocne noGamnenust 2-Opommupumunuaa (6,13 1)
PEaKIMOHHYI CMeCh HarpeBajud ¢ OOpaTHbIM XOJOOWUJIBHUKOM B TedeHHe 18 4acos.
PeakinoHHYI0 cMeCh OXJIaKIAH, KOHLEHTPUPOBAIN U XpOMaTorpadupoBaiu Ha JTUOKCHIE
KpeMHUs1 ¢ mpuMeHeHneM rpaguenta ot 0 1o 100% sTunalerara B H30rekcaHe C MojaydeHHeM
CMECH U30MEPOB, 3-XJIOP-0-METOKCU-4-MMPUMUINH-2-WINMUPUAA3HHA U 0-XJIOP-3-METOKCU-4-
NUPUMHINH-2-WINHPUIA3UHA, B BHIE TIPA3HO-OENIOro TBEPAOrO BEINECTBA, KOTOPOE

MPUMCHSAJIN B HCOUUIIICHHOM BUAC HA cne):[y}omef/'l craguu.

Cranus 3. [lonyueHnue 6-MeTOKCHU-3-MeTUI-4-MMTUPUMUINH-2-UIITTUPUAA3UHA



10

15

20

95

K pactBopy HeouuieHHOro 3-XJIOp-6-MeTOKCU-4-TupUMUINH-2-mnupunasuna (1,5 r) B 1,4-
nuokcane (45 mu) B armocdepe azota nodaBisuin MeTua00poHoByr0 kucioty (1,2 1) u [1,1'-
ouc(nudenmnpochuno)peppoueH|nuxnopnammaauii(Ill) (0,49 r). Cmech nerasupoBaiu ¢
NOMOIIBIO a30Ta B TedeHue 15 muHyT, 3aTem HarpeBanu ao 100°C. JlobaBmsuin kapOoHaT
nesust (4,4 r) Ha MPOTSHKEHUU S MUHYT U cMech HarpeBasnu npu 100°C B TedeHue 3 4acos.
PeaknoHHYI0 cMeCh OXJIaKIalU, KOHLEHTPUPOBAIN U XpOMaTorpadupoBaiu Ha JUOKCHIE
KpeMHUsl ¢ mpuMeHeHneM rpaguenTa ot 0 1o 100% sTunalerara B M30rekcaHe C MojaydeHHeM
6-METOKCH-3-MeTUI-4-NTUPUMUANH-2-UINUPUIa3UHA.

'H SIMP (400 MI'u, CDCl5) 8,91 (d, 1H) 8,82-8,99 (m, 1H) 7,52 (s, 1H) 7,37 (t, 1H) 4,17 (s,
3H) 2,88 (s, 3H).

Cranus 4. IlonyueHue 6-MeTUI-S-TUPUMUANH-2-UINUPUIA3HH-3-01a

OH

Cwmech 6-meTokcH-3-MeTmn-4-nmupuMunuH-2-minupuaasuaa (0,5 r) B KOHLEHTPUPOBAHHOM
opomoopopoze (10 mi, 48 mac. %) HarpeBanu npu 80°C B Teuenue 16 yacoB. PeakiMoOHHYIO
CMeCh OXJIaXK/aJi, KOHLIEHTPUPOBAIU U IMOJBEPraju a3eOoTPONHON MEepPEeroHke C TOJYOJOM
(2x30 My1) ¢ TIONlyYEHHWEM HEOUHUIIEHHOTO O-METHII-S-MUPUMHUIUH-2-WIMHPUAa3UH-3-0J1a,

KOTOPBIH MPUMEHSUIN Ha CIEAYIOLIeH cTanuu 0e3 AOMOTHUTEIBHON OUUCTKH.

Craaus 5. Ilonydyenue 6-xyop-3-MeTHI-4-MUPUMHINH-2-UINHPUAA3HHA

Cl
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Cwmecp O-meTwin-S-nmupumMuanH-2-wnnupuaasua-3-oma (0,025 r) B oxcuxiopune ¢ocdopa
(0,25 mi) Harpesanu nipu 80°C B TeueHue 3 4acoB. PeakLIMOHHYIO CMECh KOHLIEHTPHUPOBAIU U
OCTaTOK pazOaBsUIH JIENSTHONH BOMOHM (2 MJI) M HEHTpaTU30BaM PacTBOPOM OmkapOoOHaTa
HaTpusi. Bomsbiii cnoii  skcTparupoBanu  tuiauneratroM  (2x15 mur).  OObenuHeHHbBIE
OpPraHMYeCKHe CJOM BBICYIIMBAIM HAx CyJbhaTOM HATpuUsl M KOHLEHTPUPOBAIU C
MOJIyYeHUEM  6-XJIOP-3-MEeTUI-4-NMUPUMUANH-2-WINUPHUIA3UHA, KOTOPBIM MPUMEHSIN Ha
creayroen craauu 0e3 TOMOJHUTEIbHOW OYHCTKH.

'H SIMP (400 MI'w, CDCls) 8,94 (d, 2H) 8,13 (s, 1H) 7,41 (t, 1H) 3,03 (s, 3H).

Cranus 6. [lonyuenue 3-meTun-4-mupuMUANH-2-UIMTHPUIA3HHA

—N —

K pactBopy 6-xmop-3-merun-4-nmupumuans-2-mwimupunazuda (0,37 1) B stanone (15 mm)
nobasmsimn  tpmweTHiamMuH  (0,241) wm 10% nmammaguit Ha  yrae  (0,035r1). Cwmech
TUAPOTEHM3UPOBANN B aTtMoc(epe moz aaBieHHeM B TeueHue | yaca. PeakMOHHYIO cMech
pazbasisiu 3TanooM (10 mut) U GUIBTPOBAIN Yepe3 LETUT, MPOMBIBATH JTOMOJHUTEbHBIM
KOJIM4YeCTBOM 3TaHoya (2x20 mir). PuiabTpaT KOHLUEHTPUPOBAIU U XpoMaTorpadupoBaiu Ha
AUOKCHIE KpeMHusl ¢ mpuMeHeHueM rpaauenra ot 0 go 100% sTunauerata B M30reKCaHe C
NOJTyYeHHEM 3-MeTHI-4-MUPUMHUANH-2-UINHPHUIAa3HHA B BUAE O€JI0ro TBEpAOro BEIecTBa.

'H SIMP (400 MI'u, CDCl5) 9,25 (d, 1H) 8,93 (d, 2H) 8,02 (d, 1H) 7,38 (t, 1H) 3,04 (s, 3H),

Cragus 7. ITonyuenue 2-(3-MeTnn-4-nupUMHUINH-2-HIMTHPUIA3UH- | -1ii-1 -
win)3TaHcynbdoHata A88

Cwmech 3-metmn-4-nupumunnH-2-wmupuaasusa (0,125 r) u 2-6pomsTaHcynbhoHaTa HATPHS
(0,153 1) B BOme (2,5 M) HarpeBanmu ¢ OOpaTHBIM XOJOAMJIBHHKOM B TedeHHEe 18 4acos.
PeakiioHHYI0 cMeCh KOHLIEHTPHUPOBAJIM M OYMINAIN nocpencTtsoMm npenaparusHoil HPLC ¢
oOpamenHoit (aszoii ¢ mnomyderneM 2-(3-MeTHI-4-THPUMHINH-2-UINHPUIA3UH- | -1ii- 1 -
wi)3TaHcynbdonara A88.

'H AAMP (400 MI'y, D,0) 9,76 (d, 1H) 9,69-9,88 (m, 1H) 9,02 (d, 1H) 8,77 (d, 1H) 7,69 (t,
1H) 5,21 (t, 2H) 3,71 (t, 2H) 2,94 (s, 3H).

IIpumep 15. oayuenue 3-6pom-N-MeTHICYAb(POHUINIPONAHAMHAA
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o)
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/\)J\ _S
Br N7 N
H
K pactBopy merancynbdponamuna (0,5 r) B Tomyone (25,8 M) mo karuisiM no0aBisiu 3-
Opomnponuonmxiaopua (1,77 r) npum KOMHAaTHOH TemmepaTrype. PeakLMOHHYIO CcMech
HarpeBaiu npu  110°C B TeuyeHwe 4 4yacoB. PeakuMOHHYIO CMeCh OXJaXIAIH C
UCTIOJIb30BAHUEM JIbd M TOJyYE€HHOE TBEPAOE BELIECTBO (PHUIIBTPOBAIM M TMPOMBIBAIH
XOJIOAHBIM TOJIyOJIOM C TOJy4eHHeM 3-OpoM-N-MeTHicyib(pOoHMIpOnaHaMuaa B BUAE

6eCLIBeTHOl"O TBEPAOIO BEUIECCTBA.

'H SIMP (400 MI'w, CDCl5) 8,28 (br s, 1H) 3,62 (t, 2H) 3,34 (s, 3H) 2,94 (t, 2H).

IIpumep  16. IloaydeHue  2-ruapoxKcH-3-(4-NMUPUMUANUH-2-WINUPHAAZHH-]1-Hii-1-
uijnponan-1-cyjabgonara A143

I
Ho O=s_o"

OO
—N —N

Cwmecp 2-nupunasus-4-wnnupumuausa (0,3 ), Boasl (6 i) u 3-xJ10p-2-rUAPOKCUIIPOTNaH-1-
cynbdponara Hatpus (0,45 r) HarpeBanu ¢ OOpaTHBIM XOJIOAMJIBHUKOM B TE€YEHHE 3 JHEH.
PeaklinOHHYI0 CMeCh KOHLIEHTPUPOBAJIM U TMOJYYEHHOE TBEPJOE BEIIECTBO INPOMBIBAIIH
mpem-0y THIMETHUIIOBBIM 3(QHPOM M alleTOHOM. TBepaoe BEIeCTBO OYMINAIN HMOCPEACTBOM
npenapatuBHoii HPLC ¢ obpamennoit ¢gaszoii ¢ noiaydeHuem 2-rupokcu-3-(4-mupuMuinH-2-
WwInupuaa3us- 1 -ui-1-wn)nponan-1-cynsponara A143.

'H SIMP (400 MT';, D,0) 10,24 (d, 1H) 9,80 (d, 1H) 9,25 (dd, 1H) 9,04 (d, 2H) 7,68 (t, 1H)
5,21 (dd, 1H) 4,93 (dd, 1H) 4,64-4,71 (m, 1H) 3,19-3,36 (m, 2H).

IIpumep 17. IHoayuyenue 3-(4-mUPUMHAMH-2-UINHPUAA3HH-1-HH-1-HI)NIpoNaHOBOMH

KHCJI0THI 2,2,2-TpudTopanerara A125
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3-(4-ITupumuanH-2-unupuaasul- 1 -uii- 1-um)nponanosoit  kuciaorsl  xyopun (0,119 r1)
nepemMemuBad B 2,2,2-TpUPTOPYKCYCHOM KHCIOTE (4 MJI) MPU KOMHATHOH Temreparype B
TEYEeHHE JBYX 4acOB. PEakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIN U BBICYILIMBAIH CyOIMMaIfen
¢ monyueHHeM 3-(4-MUPUMUANH-2-WIMUPUAAa3UH- | -uii- 1-un)nponaHoBoit  KUCIoTel 2,2,2-
tpudTopanerara Al25 B Bume ONeqHO-KENTOH CMOJIBI, KOTOpas 3aTBepAeBaiia MpU
OTCTaMBaHUU.
'H SIMP (400 MI', D,0) 10,18-10,13 (m, 1H) 9,87-9,82 (m, 1H) 9,20-9,14 (m, 1H) 8,98 (d,
2H) 7,63 (s, 1H) 5,10 (s, 2H) 3,24 (t, 2H).

IIpumep 18. Ionyyenne 3-meTHA-3-(4-NUPUMUANH-2-HINHPUAA3HH-1-nii-1-

WI)0yTaHoBOIl KHCI0THI 2,2,2-TpudTopanerara A131

N — O
7\ :
OOy s

OH F

Cwmecp 2-nupunazun-4-unnupumunuia (1 r), 3,3-numerunakpuioBoii kucnotsl (1,96 1),
2,2 2-tpudropykcycHoi kuciotsl (5 M) u Bozas! (5 mir) HarpeBanu npu 100°C B ycnoBusix
o0JyueHusi MUKPOBOJIHAMU B TeueHHe 18 4acoB. PeaklIMOHHYIO CMeCh KOHLEHTPHPOBAIH H
MOJIyYEHHOE TBEPAOE BEIIECTBO MPOMBIBAIM IMATHIOBBIM 3dupom (5x10 mu). Teepmoe
BEIIECTBO OYHINAIM mnocpenactsoMm mpenaparuBHoii HPLC ¢ oOpamienHoi ¢asoil ¢
NOJIy4eHUEM  3-MeTHJI-3-(4-MUPUMUIUH-2-WIMTHPUAA3HH- | -uii-1-11)0yTaHOBOM ~ KUCIIOTBI
2,2, 2-rpudropanerara A131.

'H AMP (400 MI'n, D,0) 10,18 (m, 1H) 9,97 (m, 1H) 9,21 (m, 1H) 8,98 (m, 2H) 7,61 (m,
1H) 3,36 (s, 2H) 1,94 (s, 6H).

IIpumep 19. Iloanyuenue S-meTuacyanb(poHn-2-nupuaa3suH-4-wINHPUMHAHHA
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Cragus 1. Ilonydyenue S-xnop-2-nupuaasuH-4-uinupuMuANHA

—N

PactBop 2,5-nmuxnopnupumununa (6 r) B 1,4-nrokcane (60 mMi) gerasupoBaid ¢ MOMOIIBIO
azorta B Tedenue 20 muHyT. K monyuenHoMy noOasisuin TpuOyTHI(TUpUAAa3HH-4-1JT)CTAHHAH
(14,87 r), Terpakuc(tpudennndochun)namanuii(0) (4,66 ) u cmech Harpesanu npu 110°C B
TeueHue 18 yacoB. PeakIMOHHYIO0 CMECh BBUIMBAIU B BOAY U SKCTPArMPOBAJIM STUJIALIETATOM
(3x100 mur). OpraHudeckre CIOM KOHLEHTPHUPOBAIU M XPOMATOrpadupoBad HA TUOKCHIE
KPEMHUS C 3JIFOMPOBAHUEM C TIOMOIIBIO 75% 3THianeraTa B reKCaHax € MOJYYEHHUEM S-XJIop-
2-nupunasuH-4-uINUPUMHUINHA B BUAE PO30BATOrO TBEPAOrO BEIECTBA.

'H SIMP (400 MI'w, CDCl5) 10,12 (dd, 1H) 9,38 (dd, 1H) 8,86 (s, 2H) 8,38 (dd, 1H)

Cranus 2. Ilonyuenue S-MeTuincynb(GOHUI-2-TUPUIA3UH-4-UIMTHPUMHIITHA

K pactBopy S-xnop-2-nupunasus-4-wnnupumunusa (0,8 ) B N N-mumernndopmamune
(8 M) noGasnsanu mMerancynbpuHat Hatpus (1 r) u cmech Harpesanu npu 100°C B TeueHue
18 yacoB. PeaklMOHHYIO CMeCh OXJaXIajdud A0 KOMHATHOM TeMIepaTypbl U BBUIMBAIU B
aensHyro Boxy (50 mut). IlonmydeHHOe TBepAoe BelECTBO (DUIBTPOBAIM W BBICYIIMBAIH C
NOJIyYeHUEM 5-MEeTHIICYIb()OHII-2-MTUPUAA3HH-4-WIMHPUMUANHA B BHIE OEOro TBEPIOTO
BEILECTBA.

'H SIMP (400 MTI'ny, dg-DMSO) 10,01-10,10 (m, 1H) 9,45-9,60 (m, 3H) 8,46-8,55 (m, 1H),
3,48 (s, 3H).

IIpumep 20. Moayuenue N,N-qumeTni-2-nupuaa3uH-4-uInupuMHINH-S-aMHHA

K cmecu 5-xnop-2-nupunasus-4-uamupumuanna (0,035 r) B aumernnamune (40 mac. % B

Bojge, 1Mi) B cocyAe UL MHKPOBOJHOBOH  oOpabotku  pobGasmsmm N, N-
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mrnnzonpormTuiaaMuH (0,16 mur). CMech HarpeBasiu B YCJIOBHSIX OOJy4eHUs] MUKPOBOJIHAMHU
npu 150°C B TeueHue 6 yacoB. PeakIMOHHYIO CMeCh pa3fessiid MEXIy STUIALETaTOM
(30 M) u Bogmoi#i (15 mi). BogHelii cnoit SKCTparupoBaiu AOMOJTHUTENBHBIM KOJIUYECTBOM
stunauerata (30 mi). OpraHudeckue CIOW BBICYIIMBAIM HaA Cyiab(paToM HATpUs U
KOHLIEHTPUPOBAIU C MonydeHueM N, N-mumeTun-2-nupuaasui-4-uinupuMuanH-5-aMuHa B
BHJI€ JKEJITOTO TBEPAOTO BEIIECTBA.

'H SIMP (400 MI', CDCl3) 10,05 (s, 1H) 9,24 (d, 1H) 8,30 (s, 2H) 8,25 (dd, 1H) 3,12 (s,
6H).

IIpumep 21. onyyenue 2-nupuaasuH-4-uINMHPUMHANH-S-KapOoHUTpHIA

N
— o \
N=—\ N/ / _N/N

Cwmecp S-xnop-2-nupunasuH-4-mwnnupumuanHa (2 ), nwannga mwHKa (0,75 T), 1MHKA
(0,068 r), Tpuc(mudbensmnuaenaneroH)qunamaana(0) (0,98 r) u munmknorexcun-[2-(2,4,6-
Tpumzonporuindernn)pennn]pochana (0,99 r) B N, N-numernunaueramune (16 mi) Harpesanu
npu 120°C B atmocepe azora B TeueHue 12 gacos. [locne oxnaskneHus peakluOHHYIO CMECh
pasgensanu Mexay BOAOW M sTuiaueratoM. OpraHudeckuil CJIOH BBICYLIMBAIM Hax
cynbhaToM HaTpus, KOHLEHTPHUPOBAIN M XpoMarorpaupoBaid Ha JUOKCHUAE KPEMHHS C
3IIOMpOBaHueM ¢ nomoinbio 20-100% sTunanerara B rekcaHax C MOJIyYeHUeM 2-MUPHUIa3UH-
4-uNnUpUMUANH-S-KapOOHHUTPUIIA B BUAE KEITOrO TBEPAOIO BELECTBA.

'H SIMP (400 MI'y, CDCl5) 10,19-10,20 (m, 1H) 9,50 (d, 1H) 9,19 (s, 2H) 8,47-8,49 (m, 1H).

IIpumep 22. Iloay4yeHue S-UKJIONPONUI-2-NMUPHAAZHH-4-HINUPUMHUAHHA

Cwmecp S-xnop-2-nupunasun-4-unmupuvuansaa (0,05 r), tpunuknorekcungocdana (0,007 r),
rukstonponuiadoponoBoi  kucnotel (0,045 1), Tpuc(nubensununeHaueroH)aunamanusi(0)

(0,024 r) u pocdara kamus (0,07 r) B auokcane (0,5 mn) Harpesanu npu 120°C B atmochepe
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a3ota B TeueHHe 4 4acoB. PeakIMOHHYI0 CMeCh KOHLIEHTPUPOBAIU M Xpomarorpaduposaiu
Ha JAMOKCHZIE KPEMHHSI C JIFOUPOBAHHEM C moMolipio 60% sTunarerara B IMUKJIOTEKCaHE C
NOJIy4€HUEM  S-IIUKJIONPONUII-2-IUPUIA3UH-4-WINNPUMHUIMHA B BUAE JKEJITOTO TBEPAOIO
BEILECTBA.

'H SIMP (400 MT'ti, CDCl3) 10,00-10,21 (m, 1H) 9,27-9,40 (m, 1H) 8,54-8,67 (m, 2H) 8,35-
8,46 (m, 1H) 2,14-2,22 (m, 1H) 1,18-1,24 (m, 2H) 0,87-0,93 (m, 2H).

Hpumep 23. Moayyenue 1-(2-nupuaasuH-4-wIMHPHMHINH-S-HI)ITAHOHA

Cranus 1. Ilonyuenue 5-(1-3TOKCUBUHIII)-2-TTMPUAA3UH-4-IITTHPUMHUITHA
N
/
/—O —N —N

Cwmecp  S-xnop-2-nupupazus-4-wnnupumuansda (1 r), tpulbytuin(l-5TOKCUBHHWI)CTAaHHAHA
(2,062r), muxmopuma  Ouc(tpupenundpochun)namaaua(ll)y  (0,368r) B NN-
mumetundopmamune (10 m) HarpeBanu npu 70°C B Teuenue 16 yacos. ITocne oxnakaeHus
PEAKLIMOHHYIO CMECh pasJessii MexAy BoAoW u sTunaueraroM. OpraHudeckuil cioi
BBICYIIUBAJIA HAaJA CyJb()aTOM HATPUs, KOHIEHTPUPOBAIM M XpomarorpadupoBann Ha
OUOKCHIE KpeMHHusl ¢ soupoBaHueM c mnomourpto 20-100% sTunaunerata B rekcaHax c
nojiyaeHueM S-(1-3TOKCUBUHI)-2-MTUPUIA3UH-4-WIMUPUMHUINHA B BHIE XKEITOrO TBEPIOTO
BELLECTBA.

'H AAMP (400 MI'y, CDCl3) 10,17 (s, 1H) 9,36-9,47 (m, 1H) 9,09 (s, 2H) 8,87 (s, 1H) 4,83-
4,88 (m, 1H) 4,46-4,49 (m, 1H) 3,97-4,04 (m, 2H) 1,45-1,51 (m, 3H).

Cranus 2. Ilonyuenue 1-(2-nupunasuH-4-uanupuUMHITH-S5-1I1)3TAaHOHA
PactBop 5-(1-3TOKCHMBUMHIN)-2-TIMpHna3uH-4-mnnmupumunuHa (0,4 r), anerona (4 mun) u 2M
BOJHOMW XJIOpUCTOBOROPOAHOM KUCIOTHI (0,88 M) HarpeBamu npu 65°C B Teuenue 18 qacos.

Ilocne oxnaxxneHus PCAKOUOHHYIO CMECh pPasaciisiin MEXAY BOAOH M STHUJIALIETATOM.
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Oprannueckuil CiIol NPOMBIBAIN AOMOJHUTENbHBIM KOJIMYECTBOM BOJBl U COJIEBOTO
pactBopa. OpraHn4eckuii CON BBICYMIMBAIN Hax CyJnb(aTOM HATPUs, KOHLEHTPUPOBAIH H
XpomarorpaupoBajii Ha IJUOKCHUAE KPEMHHUS C JJIIOMpoBaHHMEM ¢ nomoupio 20-100%
STHJIALIETATa B FEKCaHaX € MoJy4yeHueM |-(2-nupunazuH-4-uamupuMuInuH-5-1iI)3TAaHOHA.

'H SIMP (400 MI'u, CDCl3) 10,15 (s, 1H) 9,41 (d, 1H) 8,88 (s, 2H) 8,42-8,44 (m, 1H) 2,10 (s,
3H).

Hpumep 24. Monyyenue N,N-qumeTni-2-nupuaa3sud-4-winupuMHuInH-S-kapookcamuaa
o) N _N\
ataW,
—N\ —N
Cranus 1. IlonyueHue MeTwi-2-nupuaa3uH-4-niInmupuMUANH-S-KapOOoKcHiaTa

K pactBopy 2-nmupupazus-4-uinupumuaus-S-kapoonurpuiaa (0,52 r) B Meranone (5,2 mi)
nobasnsin  pactBop ruapokcuma kamus (0,023 r) B Bome (5,2mi) mpu 0°C. Ilocne
nepememnBanusi npu 0°C B TedueHue 90 MUHYT pEAKLMOHHYIO CMECh MOAKUCISUIM C
MOMOUIBIO YKCYCHOM KUCIO0ThI 70 pH 3. PeakinoHHYI0 CMeCh KOHLICHTPUPOBAJIU U Pa3aeNsiiv
MEXAy BOAOW U J3TWIALeTaTOM. BopaHbIi CIOH 3KCTParupoBajly  JOMNOJIHUTENIbHBIM
KoymdecTBOM sThinanerara (2x200 mur). OObearHEHHBIE OPTaHUYECKHE CIIOU BBICYIIHBAJIH
Hal CyJabdaroM HATPUsi M KOHLEHTPUPOBAIM C TOJYYEHHEM METHII-2-TIHPUAa3HH-4-
WIMUPUMHUINH-5-KapOOKCHIIaTa B BHI€ KOPUIHEBOTO TBEPIIOTO BEIIECTBA.

'H SIMP (400 MI'w, CDCl5) 10,22 (s, 1H) 9,41-9,46 (m, 3H) 8,50 (dd, 1H) 4,05 (s, 3H).

Cranus 2. Ilonyuenue N, N-mumeTni-2-nupuaasud-4-uanupuMUIH-S-kapOokcamuaa
Cmech METHJI-2-IUPUAA3UH-4-IIIMMPUMHUINH-5-kapOokcuiara (0,02 ) u N-

MeTUJIMETaHaMHMHA (2 MJI) B T€pPMETU3UPOBAHHOM cocyne HarpeBaiu npu 85°C B TeueHue



10

15

20

25

103

2 yacoB. PeakinoHHYI0 CMeCh KOHIIEHTPUPOBAJIH C MOayYeHueM N, N-aumeTun-2-nupuia3uH-
4-unnupuMUaNH-S-kapOoKkcaMuaa B Buze Oeoro TBEPAOro BEIIeCTBa.

'H SIMP (400 MI'y, D,0) 9,82-9,88 (m, 1H) 9,28-9,32 (m, 1H) 8,98 (s, 2H) 8,42-8,44 (m,
1H) 2,98-3,02 (m, 6H).

Ipumep 25. Monyuyenune N-MeTHji-2-nupuaa3HH-4-WINHPHUMHANH-S-Kap0okcamMuaa

_H __

Cmecy MeTun-2-nupuaa3suH-4-unmupuMuane-S-kapookcmnara (0,021) U MeTwiaMuHa B
meraHone (2 M pacreop, 0,2 Mi1) B repMeTU3HpOBaHHOM cocyae Harpesanmu npu 100°C B
TedeHue 2 4acoB. PeaklMOHHYIO CMeCh KOHILIEHTPUPOBAIM C MOJdydeHueM N-meTun-2-
NUPHUIA3UH-4-WIMTHPUMHUIUH-5-KapOOKcaMua B BUe KOPUYHEBOT'O TBEPIOTO BEILIECTBA.

'H SIMP (400 MI', CD;0D) 10,05-10,20 (m, 1H) 9,40-9,45 (m, 1H) 9,27-9,39 (m, 2H) 8,66
(dd, 1H) 2,99 (s, 3H).

IIpumep 26. Ilonyyenue (2-nupuaa3uH-4-UJINHPUMHAHH-4-HIT)METAHOJIA

HO
—N N
/N

Cranus 1. Ilonyuenue 2-nupunasuH-4-mIMAPUMUTAH-4-KapOOHUTpHIIA
N\
./ \ 4
PactBop 2-xnopnupumunus-4-kapOonutpuna (4,89r) B rterparmnpodypane (50 mu)
gerasupoBasii  azoroM B Tedenwe 30 munyr. K monydenHomy — nmoOaBisuiu

TpuOyTm(nupuaasua-4-nwn)craniad (12,9r) u Terpakuc(rpudennndocdun)nanmanuii(0)

(4,06 ) u peakunonHyro cmecb Harpesamu npu 110°C B Tteuenue 12 uwacos. Ilocre
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OXJIQXKACHUS] PEaKLUMOHHYK) CMEChb pas3deisiid MEXAy BOAOM M OSTUIALETATOM U
SKCTPArHpPOBAIH JOTOJIHUTEIBHBIM KOIH4YeCTBOM dTHianerara (2x200 min). O0bpenuHeHHbIe
OpPraHUYECKHE CJIOW BBICYLIMBAJIM HaA CyJab(aTOM HATpHs, KOHLEHTPUPOBAIU H
xpomarorpad@upoBaiy Ha TUOKCHIAE KPEMHHUS C JJIIOMpOBaHHEM C momoubio 20-100%
STHJIALIeTaTa B IeKCaHaX C IMOJy4YeHUEeM 2-MHPHAAa3HH-4-HIMHPUMUANH-4-KapOOHUTpUIa B
BUJIE KOPUYHEBOIO TBEPJOIO BEILECTBA.

'H SAMP (400 MI'y, CDCls) 10,17 (dd, 1H) 9,46 (dd, 1H) 9,09-9,20 (m, 1H) 8,36-8,53 (m,
1H) 7,72 (d, 1H).

Cranus 2. IlonydeHue MeTwI-2-nupuaa3uH-4-nimupuMuanH-4-kapOokcuiaTa

\

0]

O

Y
K pactBopy 2-mmpunazuH-4-unnupuMuanH-4-kapOonutpwia (2,7 r) B mertanone (27 m)
nobasmsuin  pactBop ruapokcupa kamus (0,55r) B Bome (27 mu) mpu 0°C. Tlocne
nepememinBanusi npu 0°C B TedeHue 90 MUHYT pEAKLMOHHYIO CMeCh MOAKUCISUIA C
IIOMOUIBIO YKCYCHOM KUCIOTBI 70 pH 3. PeakinoHHYI0 CMeCh KOHLIEHTPUPOBAJIU U Pa3iesuId
MEXIy BOAOH M J3TWIALETaTOM. BoOaHBIM CIOH 3KCTparupoBaiu JOMNOJHUTEIbHBIM
KosmuecTBOM sTrianerara (2x200 mir). OObenuHEHHbIE OPraHUYeCKHe CJIOU BbICYLIHBAIH
Hal CyabparoM HATPUsi M KOHLEHTPUPOBAIM C TOJYYEHHEM METHII-2-TTHPUAA3HH-4-
WIMUPUMHUIUH-4-KapOOKCHIIaTa B BHI€ KOPUYHEBOTO TBEPJIOTO BEIIECTBA.
'H SIMP (400 MI', CDCls) 10,24 (s, 1H) 9,44 (dd, 1H) 9,17 (d, 1H) 8,53 (dd, 1H) 8,06 (d,
1H) 4,11 (s, 3H).

Cranus 3. Ionyuenue (2-nupunasuH-4-uamupUMHUINH-4-1T)METaHONIA

K pactBopy wmertuin-2-nupunasuH-4-unmupuMuauH-4-kapookcunara (0,05 ) B MeraHone
(0,5wmn) B armochepe azora MemieHHO pnobGammsam Ooprumpun Hatpus (0,018 1) ¢
MoANEPKAaHUEM TeMIeparypbl peakuuu Ha ypoBHe Hinke 20°C. CMmech nepeMeninBaiu B
TeueHue 16 4acoB NpU KOMHATHOM Temmeparype. PeaklMOHHYH) CMeChb racuiad BOAOU H
sKCTparupoBaiy 3tuianeraroM (3x30 mir). BoaHblil Cioii TOMOIHUTENBHO 3KCTParupoBallu €

nomoueio 10% uzonponanona B xaopodopme (100 mir). OObeaHEHHBIE OPraHUYECKHE CIIOH
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BBICYIIMBAIM HAaA CyJb()aToOM HATpHs, KOHIEHTPHPOBAIM M XpomarorpadupoBaiyd Ha
OUOKCHIE KpeMHHus ¢ smoupoBaHueM c¢ nomouipto 20-100% sTunaunerata B rekcaHax c
nojiyueHueM (2-nmupunasuH-4-MIMIPUMHINH-4-T)METAaHONa B BHZE JKEJNTOrO TBEPAOTO
BEIIECTBA.

'H SIMP (400 MT'1i, d-DMSO) 10,00 (s, 1H) 9,45 (d, 1H) 9,02 (d, 1H) 8,40-8,44 (m, 1H)
7,68 (d, 1H) 4,70 (d, 2H).

[pumep 27. lonyuenue 2-meTui-1-(4-nupumMuanH-2-uanupuaasun-1-ui-1-ua)nponan-
2-cyabdonara A114

O
Il

wSesay

Cragus 1. Tlony4yerne meTui-2-(2,2-IHMETUIITIPONOKCHCYIb(OHMIT )-2-MeTHIITIPONIAHOATA

B armocdepe asora k ruapuny Hatpus (60% B MmuHepaabHOM Macie, 0,392 1),
OXJIAXKIEHHOMY Ha JiesiHoM Oane, mobasisuiu Terparuapodypas (22,3 mit) ¢ mOCIeayOIUM
nobaBneHreM pacTBopa  MeTHi-2-(2,2-mumernnnponokcucynbdonmn)anerata (1 r) B
terparuapodypane (8,92 mi). PeakUMOHHYHO CMeCh MEpeMeLIBAId TpPH  JaHHOW
TEeMIIepaType B TEYEHHE 5 MUHYT U 3aTeM noOasisuiu oametad (0,694 mu). JlensHyro OaHio
YA M PEAKIHOHHYI CMeCh NMEepeMeIINBajIi MPH KOMHATHOH TeMIepaType B TEUEHUE
1 yaca. PeaknMOHHYIO CMeCh TacWId BONOM M 3KCTParupoBajy STHianeratoMm (x3).
OOpenuHeHHBIE OpraHWYECKHE CJIOM  BBICYIIMBAIM Hax  CyiabparoM HaTpus W
KOHLIEHTPUPOBAIM  C  TOJy4YeHUEM MeTHJI-2-(2,2-TUMETHIIIPOTIOKCUCY Tb( OH I )-2-
METUJITIPOTIAHOATA B BUJE KEJITON YKUIKOCTH.

'H SIMP (400 MI'y, CDCls) 3,95 (s, 2H) 3,82 (s, 3H) 1,71 (s, 6H) 0,98 (s, 9H).

Cranus 2. Ilonyuenue 2,2-TUMETHINPONNI- | -THAPOKCU-2-METUINPOTIaH-2-CyIbdoHATA
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HO

I'uapun numsoOyrunamomunaus (1 M B auxnopmerane, 6,62 mil) Mo KaruisiM JOOaBISUTH K
OXJaXKIeHHOMY (JiensiHasi OaHs) pacTBOpY MeTHI-2-(2,2-AUMETHIPONOKCUCYIb(OHNMIT)-2-
metunnponanoara (0,668 r) B nuxnopmerane (79,4 mi) B atmocdepe a3ota ¢ moaaepKaHrueM
Temreparypsl Ha ypoBHe Hmwke 5°C B xome nobaBneHus. PeakuMOHHYIO CMeECh
nepememuBain npu 0°C B Teuenue | yaca. Ilpoman-2-onm (7,94 mu) pobaBmsim K
PEaKLMOHHON CMecH U TnepemMernnBanue nponospkanu npu 0°C B Te4eHHe NOMOTHUTEIbHOTO
yaca, 3aTeM OOeClevYnBali €€ HarpeBaHWe OO KOMHATHOW TeMIepaTypbl. PeakIMOHHYIO
CMeCh pa30aBJUIM JUXJIIOPMETAHOM M TIPOMBIBAIM C MOMOIIBIO 2 M BOAHOTrO pacTBopa
XJIOPUCTOBOOPOIHON KUCIOThL. OpraHndeckyro a3y BBICYLIMBAIN HaJ CyJb()aTOM HATPHS,
KOHLIGHTPUPOBAIA U XpoMarorpapupoBaldi HAa TUOKCHIAE KPEMHHUS C JJIOMPOBAHHUEM C
nomoteio 0-100% sTrnanerara B rekCaHax ¢ MONy4eHUEM 2,2 -TUMETUIITPOITII- | -THAPOKCH-
2-MeTHImponan-2-cyib(oHaTa B BUAE MPO3payvHOi OECIIBETHOM JKUIKOCTH.

'H SIMP (400 MI'w, CDCls) 3,94 (s, 2H) 3,80 (d, 2H) 2,53 (t, 1H) 1,46 (s, 6H) 1,00 (s, 9H).

Cranus 3. Ilonyuenue 1-ruapokcu-2-MeTUIPONaH-2-CyIb()OHOBOM KHCIOTHI

HO v

S
// SOH
0o

Cwmecp 2,2-mumerunnponuii- 1 -rupokcu-2-meruinponas-2-cynsponara (0,393r) u 6 M
BOJITHOT'O PacTBOPa XJIOPUCTOBOIOPOMHOMN KUCIOTHI (14,0 Mi1) HarpeBanu 1o 95°C B TeueHHe
4 yacoB. PeaklMOHHYIO CMeCh OXJaXJIalu W KOHUeHTpupoBanu. OCTaTOK MOINIOMAIN B
AlleTOHUTPUJIE, BBICYLIMBAIN HaJ CyJIb(aToM MarHus U KOHIEHTPUPOBAIH C MOJyYeHHUEM -
TUAPOKCH-2-METHIIIPONaH-2-CyIb(OHOBOH KUCIOTHI B BUE OECLIBETHOH CMOJIBL.

'H SIMP (400 MT'1y, D,0) 3,93-3,86 (m, 2H) 1,15-1,08 (m, 6H).

Cranus 4. Ilonyuenue 2-metwi-1-(Tpud TOpMeTHIICYIB(OHUIIOKCH )ITPOTIaH-2-Cy b OHATA
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Cwmecp 2,6-mumernnmupuauHa (0,278 1) u  1-ruapokcH-2-MeTHNIPONaH-2-Cyab(pOHOBOH
kucnotsl (0,200 r) B nuxnopmerane (2,33 mu) oxnaxnanu no 0°C Ha nensHON Oane. Ilo
KamsM — nobaBmsin  Tpudropmeruncyiabponuntpupropmerancyiabponar (0,403 r) wu
PEAKLIMOHHYIO CMECh INEepEeMELINBAIN B XOJIOHOM COCTOSHUU B TeueHHe 15 MUHYT, 3aTtem
obecnieunBaiy €€ HarpeBaHHe 10 KOMHATHOW TeMIlepaTypbl. PeakIMOHHYIO CMeCh racuin
BOAOH M SKCTPAarupoBaJi JUXJIOpMeTaHOM (x3). OObenHHEHHbIE OpraHUYECKHe 3KCTPAKTBHI
BBICYIIUBAJIA HAaJA CyJb()aTOM MarHus M KOHLEHTPUPOBAIU C TMOJy4YeHUEM 2-MeTH-l-
(TpudTopMETHIICY IbHOHUIOKCH )ITPOTIAH-2-CyJIb()OHATA B BUIE KOPUYHEBON CMOJIBI.

'H SIMP (400 MI', CDCl5) 4,09 (s, 2H) 1,77 (s, 6H).

Cramuss 5. Tlomyuyenme 2-metw-1-(4-mupuMHUINH-2-UINMHPUIA3UH- 1 -1ii- | -1ut)nponaH-2-
cyabdonara Al14

Cwmech 2-nupunasuH-4-UINMUPUMHINHA (0,040 1), 2-metun-1-
(TpudropmerrncyabdonmnokcH)nponan-2-cynsponara (0,072 ) u 1,4-nuokcana (2,0 min)
HarpeBaiu a0 90°C B TeueHue HOUM. PeaklIMOHHYIO CMECh OXJIaXK1adHl, KOHLIEHTPUPOBAIN U
ounmanu mnocpencrsoM mnpenapatusHoi HPLC ¢ oOpamenHoi ¢asoif ¢ momyueHnem 2-
MeTu- | -(4-nupuMUIUH-2-UInupuAa3ul- 1 -uii- 1-um)nponan-2-cyneponata All4 B Buze
0ey1oro TBepAOro BELIeCTBA.

'H SIMP (400 MI', D,0) 10,17-10,12 (m, 1H) 9,75-9,71 (m, 1H) 9,15 (dd, 1H) 8,97 (d, 2H)
7,61 (t, 1H) 5,04 (s, 2H) 1,37 (s, 6H).

IIpumep 28. IMonyuenue 3TOKCH-[2-(4-nmupuMHANH-2-uInupuAa3sun-1-ui-1-

un)stuajpochpunara A113

2 0

0
I
—N —N P—O
\ 4 |
<\ 7\ /N_/_OH ] 0"
N

Cramus 1. Ilonyuenue 1-(2-pmsToKcupocoprmdTHI)-4-MUPUMUANH-2-HITHPUAA3HH- 1 -1s1

Al24
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K cmecu 2-nupunazun-4-unmupumuausa (0,5 r) B anerorutpuie (10 miu) nobasmsuu 1-6pom-
2-nmsTokcudocopmmtan (0,929 r). Cmech HarpeBaiu ¢ OOpaTHBIM XOJOAUJIBHUKOM B
TeueHue 24 4yacoB. PeaklMOHHYIO CMeChb KOHLEHTPUPOBAIM U OCTATOK IPOMBIBAIH
sTunauneratoM U aueroHoM. Ocrtatok ouunmanu nocpeactsoM mnpenapatusHoit HPLC c
oOpatneHHOU (a3oi (TpuPTOPYKCYCHAST KUCIIOTA MPUCYTCTBOBAJIA B 3JIIOEHTE) C MOJTy4YeHUEM
1-(2-nusToKcudochopuasTII)-4-THPUMHINH-2-UIHPUIa3uH- 1 -1t A124.

'H SIMP (400 MTI'n, D,0) 10,26 (d, 1H) 9,89 (d, 1H) 9,27 (dd, 1H) 9,00-9,06 (m, 2H) 7,69 (t,
1H) 5,11-5,23 (m, 2H) 4,03-4,15 (m, 4H) 2,84 (dt, 2H) 1,21 (t, 6H).

Cragus 2. Ilonyuenue 3TOKCH-[2-(4-upUMUANH-2- WU pUAa3ul- 1 -ui-1-
wi)aTi|pocunara A113

Cwmecp  1-(2-pmsTokcupochopumatun)-4-nupumMuauH-2-unnupuaasus-1-us (0,2r) 8 2M
BOJJHOM PaCTBOpE XJOPHCTOBOAOPOAHOM KHCHOTHI (4 M) Harpesamu npu 60°C B TeueHue
4 gyacoB. PeakiMOHHYIO CMeCh KOHLIEHTPHPOBAJIN M OYHINAIN MOCPEICTBOM IpenapaTUBHON
HPLC c¢ oOpamenHoit ¢azoii (TpuTopykCcycHass KHUCJIOTa HMPUCYTCTBYET B JJIIOEHTE) C
HOJTyYeHUEM STOKCH-[ 2-(4-MupUMHUINH-2-UINHpUAa3uH- 1 -uii- 1 -um)sTiin] pochunara A113.
'H SIMP (400 MI'ti, D,0) 10,22 (d, 1H) 9,86 (d, 1H) 9,23 (dd, 1H) 9,04 (d, 2H) 7,69 (t, 1H)
5,06 (dt, 2H) 3,85 (quin, 2H) 2,44-2,53 (m, 2H) 1,13 (t, 3H).

Ipumep 29. Ioayuenune 3-(4-mupuaazuH-3-uINUPUAA3HH-1-ui-1-wI)NIponaHOBOMH

KHCJO0THI XJ0puaa A138

0]

Cranus 1. [lonyuenue 3-nupunasuH-4-uanupunasnHa
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B cocym nms  MHKpOBOJHOBOH — 0oOpaboTku B aTtMmocdepe a3ora  3arpyskaiu
TpUOy THII(THPUAA3HH-4-1JT)CTAHHAH (0,697 1), 3-OpommnupunasuH (0,25 ),
terpakuc(tpudenmndochun)namnanuii(0) (0,185 ) u 1,4-guokcan (7,86 mu1) U HarpeBanu
npu 140°C B MHKpOBOJHOBOM meun B TeueHue 1 yaca. PeaklMOHHYHO cMech
KOHLIEHTPUPOBAJIA M OUUINAJHM HA TUOKCHIE KPEMHUS ¢ pUMEHeHneM rpaauenrta ot 0% 1o
50% amneroHHUTpHUIA B OUXJIOPMETaHE C MOJyYEHUEM 3-NMUPUAA3HH-4-WINMPHUIA3UHA B BUME
OPaHKEBOTO TBEPAOIO BEIECTBA.

IH AMP (400 MI'u, CDCls) 9,94-9,89 (m, 1H) 9,42 (dd, 1H) 9,35 (dd, 1H) 8,24 (dd, 1H)
8,09 (dd, 1H) 7,79-7,72 (m, 1H).

Cramuss 2. Tlonyuenue 3-(4-mupupasuH-3-WINMUpHUAA3UH-1-1H-1-11)IPONIAaHOBON KHCIIOTHI

2,2 2-tpu¢ropanerara A182

OH o
7\ ”ﬁ F>‘)(o-

Cwmechb 3-nupunasun-4-mnnupunasuna (0,25 r), soast (15 mun) u 3-6poMnponaHOBON KUCIIOTEI
(0,363 r) HarpeBanu npu 100°C B Teuenue 25 yacoB. CMeCb KOHLUEHTPUPOBAIN M OYHILNAN
nocpencrteom mnpenapatuBHoii HPLC ¢ oOpatnenHol ¢a3oit (TpuTOpyKCyCcHass KHUCIOTa
NPUCYTCTBYET B DJJIOEHTE) C ToJdy4deHueM 3-(4-nmupuaasuH-3-winupunasus-1-ni-1-
WJI)TIPOTIAHOBOM KUCJOTHI 2,2,2-TpudTopaunerara A182.

1H AMP (400 MI'u, D,0) 10,11 (d, 1H) 9,88 (d, 1H) 9,32 (dd, 1H) 9,10 (dd, 1H) 8,50 (dd,
1H) 7,99 (dd, 1H) 5,13 (t, 2H) 3,26 (t, 2H) (ogun nporon CO2ZH orcyTcTByeT).

Cramus 3. Ilomyuenme 3-(4-mupunasus-1-wii-3-unnupunasus-1-uii-1-mn)nponaHoBoi

KHUCJIOTHI quxyopuna A234



10

15

20

110

Cwmech 3-(4-nupuna3uH-3-UIMUpUAa3HH- | -uii- 1 -u1)mponaHoBoi KHUCJIOTBI 2,22-
Tpudropanerara (6,56 r) u 2 M BOIHOrO pacTBOpa XJIOPUCTOBOAOPOIHON KHCIOTHI (114 M)
nepeMenuBaiy Ipu KOMHATHOM TeMrepatype B TedeHue 3 yacoB. CMech KOHLIEHTPUPOBAIU
U OCTaTOK MNOMIOMANIA B HEOOJBIIOM KOJIMYECTBE BOABl M BBICYIIHMBAJIM CyOJUMAammen.
[TonyueHHOE CTEKI000pa3HOE JKEITOE TBEPOE BEIIECTBO NepeMeInnBaiy B areroHe (105 mi)
B TeUeHHe HO4YW. TBepnblii MaTepuan coOupanu myTeM (QUIBTPALUHN, MPOMBIBAIH
JOTOJHUTENBHBIM KOJMYECTBOM alleTOHA U BBICYIIMBAJN TIOJ BAKYYMOM C TOJy4YeHueM 3-(4-
MUpUa3vH- | -uii-3-unnupunasus- 1 -uii- 1 -uin) mponaHoBol KUCIOTH auxjiopuna A234 B Buje
0ekeBOT0 TBEPAOrO BELIECTBA.

IH AMP (400 MI'u, D,0O) 10,11 (d, 1H) 9,88 (d, 1H) 9,36 (br d, 1H) 9,10 (dd, 1H) 8,48-8,56
(m, 1H) 7,92-8,07 (m, 1H) 4,98-5,20 (m, 2H) 3,18-3,32 (m, 2H) (omuun nporon CO,H

OTCYTCTBYET)

Cranus 4. Tlonyuenue 3-(4-nupupasus-3-winupuaasuf-1-ui-1-mn)nponaHoBONH KHUCIOTHI

xnopuna A138

Cwmecp 3-(4-nupunasun-1-uit-3-unnupunasvui- 1-uii- 1 -mn)nponaHoBol  KHCIOTBHl JUXJIOPHIA
(0,541 1) u 2-npomanona (10 mu) HarpeBamu mpu 90°C. Ilo kamnsiM O0aBISAIM BOAY O
MOJTyYeHUs] TPO3PAYHOTO pacTBopa, misi 3toro morpedosanock ~0,8 mia. K monyderHOMY
n00aBISIIM OTIONHUTEIBPHOE KOJMUYECTBO ropsidero 2-mpomanona (10 mur) m obecnednBanu
oxyaxzaeHue pactsopa. Ocanok OTQUIBTPOBBIBATIH U IMPOMBIBAIN XOJOAHBIM 2-IIPOMAHOIOM
¥ alleTOHOM U BBICYLIMBAJIM MOJ] BAKYYMOM C MOJy4eHHeM 3-(4-nupuna3uH-3-minupuaa3iH-

1-uii-1-um)nponanoBoi kucaoTel xjaopuna A138 B Buae O€xeBOro TBEPIOro BEIIECTBA.
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IH AMP (400 MI'y, D,O) 10,11 (d, 1H) 9,87 (d, 1H) 9,32 (dd, 1H) 9,12-9,08 (m, 1H) 8,50
(dd, 1H) 7,99 (dd, 1H) 5,12 (t, 2H) 3,24 (t, 2H) (ogun nporon CO2H orcyTcTByeT)

INPUMEP 30. IHoayuyenne 2-(4-nupuaasun-1-nii-3-uanupuaasun-1-ui-1-

ua)ITancyabgonara xaopuga A213

- NI P
Cl N N
72

O

Cranus 1. Ilonyuenue 2-(4-nupunasuH-3-uianupunasud- 1 -uii- 1 -un)srancynsponara AS

N P

NZ s
VAo

Cwmecw 3-nupunazus-4-unmupunasusa (0,41 r), HatpueBoil comu 2-OpoM3TaHCYIb(POHOBOMH
kucnorsl (0,656r) u Bombel (7,78 i) HarpeBanu npu 100°C B TeueHme 17 4acos.
PeaknnonHyto cMech oxyaxkaand, (UIBTPOBAIM 4Yepe3 IIMPHUIEBOH (PHIBTP U OYHILAIH
nocpencreom mpenapatuBHoit HPLC ¢ oOpamiennoit dazoii (TpudTopykcycHasi KHCIOTa
NPUCYTCTBYET B DJJIOEHTE) C mojydeHueM 2-(4-nupuaasuH-3-uinupunasus-1-ui-1-
WI)3TaHCYJIb(OHATA B BUJIE )KEITOrO TBEPIOTO BELIECTBA.
1H SAMP (400 MI'u, D,0) 10,15 (d, 1H) 9,87 (d, 1H) 9,33 (dd, 1H) 9,12 (dd, 1H) 8,52 (dd,
1H) 7,99 (dd, 1H) 5,32-5,19 (m, 2H) 3,73-3,65 (m, 2H)

Cramus 2. Tlonyuenue 2-(4-nupupasus-1-uii-3-wnmnupunasus-1-uii-1-nin)sTancynsponara
xjopuna A213

Pactop 2-(4-nupunasuH-3-unnupuaasul-1-ui-1-un)starcynbponara (0,2 ) u 2 M BonHON
XJIOPUCTOBOJOPOIHONW KHCJIOTHI (5 MJI) TepeMeuInBaiud NpH KOMHATHOW TeMIIepaType B
TedyeHue 2 yacoB. CMeCh KOHIIEHTPUPOBAJIHM U OCTATOK IMOTJIOMIAIHN B HEOOIBIIOM KOJHYECTBE
BOJIbI M BBICYIIUBAIN CyOnuManuei ¢ nojaydeHueM 2-(4-nupuna3us-1-ni-3-unnupunazus-1-

uii-1-mn)sTancynbpoHaTa XJIOPHIA B BUAE KPEMOBOIO CTEKJIOOOPa3HOTO TBEPAOrO BELECTBA.
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IH AMP (400 MI'y, D,0O) 10,13 (d, 1H) 9,86 (d, 1H) 9,35 (dd, 1H) 9,11 (dd, 1H) 8,57 (dd,
1H) 8,05 (dd, 1H) 5,27-5,21 (m, 2H) 3,71-3,64 (m, 2H) (onun nporon NH otcyTcTByer)

IIpumep 31. Ilonyuenue 4-nupuaasuH-4-UINHPHMHIAHH-2-AMHHA

N
)l\ F
H,N”~ N

B cocyn i MHKpOBONHOBOH — oOpaboTkm B atMocdepe a3oTra  3arpyKaiu
TpUOy THI(THPUAA3HH-4-1JT)CTAHHAH (3,42 1), 4-nupuaasuH-4-UINUPUMHUANH-2-aMUH
(0,727 r), Terpakuc(tpudennndocdun)namanuii(0) (0,892 r), N, N-Iunu30npOonHI>THIAMUH
(1,35 mi) u 1,4-guokcan (38,6 M) u Harpesanu 10 140°C B MUKPOBOJHOBOMH I€YH B TEUECHUE
1 yaca. PeakMOHHYIO CMeCh KOHIEHTPHPOBAJIM M OYHINAIA Ha AHOKCHAE KPEMHHS C
npuMeHeHueM rpanuenta ot 0% o 70% aueToHUTpHIa B AUXJIOPMETAHE C MOJYyUYECHHUEM 4-
NUPUIA3UH-4-WIMTHPUMHUINH-2-aMIHA B BUIe 0€KEBOTO TBEPAOIO BEIECTBA.

1H AMP (400 MI'ny, de-DMSO) 9,82 (dd, 1H) 9,41 (dd, 1H) 8,47 (d, 1H) 8,22 (dd, 1H) 7,38
(d, 1H) 6,98 (br s, 2H)

Hpumep 32. Iloay4yenue 2-nupuaa3suH-4-uJINMHPUMHAHH-4-0J1a

K cmecu 2-nupunasuH-4-unnupumunui-4-amuHa (0,1 1) u ykcycHoit kucnotsl (1 mur) mo
KaIusIM TpH KOMHATHOM Temreparype nodasisiin pactsop mutpura Hatpus (0,12 r) B Boxe
(1 mm). Cwmecp HarpeBasiu 10 90°C B TeueHume 30 MuHyT. PeakunoHHYHO cMech
KOHLIGHTPUPOBAIM U TIOJYYEHHOE TBEPAOE BELIECTBO NPOMBIBAIM BOAOH U TpeT-
OyTUIMETHIIOBBIM 3(UPOM C MONYYSHHUEM 2-MTHUPUIA3UH-4-UITTUPUMHINH-4-0J1a.

1H AMP (400 MI'ny, de-DMSO) 12,39-13,52 (m, 1H) 9,82-9,86 (m, 1H) 9,46 (d, 1H) 8,37 (d,
1H) 8,30 (d, 1H) 6,64 (d, 1H)

IIpumep 33. IloayyeHue 4-MeTHI-S-NHPUMHANH-2-WJINHPHAAZHHA
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B armocdepe azora pactop 2-mmpupazuH-4-minupumunnHa (2 ) B TeTparuapodypaHe
(20 M) oxnaxkmamu go 0°C m x mosydyeHHOMY IOOaBIsLIH Xjopua MmerunamarHus (3 M B
terparuapodypane, 8,4 mi). ObecneunBany HarpeBaHUe PEAKLIMOHHONW CMECH 1O KOMHATHOM
TEMIIEPaTypbl U €€ MepeMeIlnuBaId B TeueHHe 16 yacoB. PeakLMOHHYIO CMeCh pasiessuiu
MEXJy BOAHBIM pacTBOPOM XJOpPHJAA aMMOHHUS M 3TunaneraroM. OpraHudeckuil cioi
IPOMBIBAJIA COJIEBBIM PACTBOPOM (2X), BBICYIIMBAIN Haa OE3BOAHBIM CyJb(pAaTOM HATPHS H
KOHLIEHTPUPOBAIN C TIOJNYyYE€HHEM HEO4HuIeHHoro 2-(5-merun-1,4-nmuruaponupunazus-4-

W) IUPUMHINHA, KOTOPBIA MPUMEHSUIIN 0€3 JOMOJHUTENbHON OYUCTKH.

Cranus 2. [lonyuenue 4-MeTuin-S-nupuMuanH-2-Uanupuia3nHa

B armocdepe azora x pactBopy 2-(5-merui-1,2-gurunponupunasus-4-mwn)nupumuausa (1 r)
B auxyopmerane (20 mur) mobasnsuu 2,3-muxiop-S,6-aunuano-1,4-0ensoxuHon (2,61 1) u
CMeCh MepeMelIMBaIl NPU KOMHATHOW TeMIiepaType B TedeHue 16 gacoB. PeakuunoHHyrO
CMeCh KOHLIEHTPUPOBAJIM U OYUINATIN HA TUOKCUAE KpeMHUs ¢ npumeHeHueM 20% meraHona
B JUXJIODMETAHE B KauecTBe OJroeHTa. llomyueHHOe TBepAOe BEleCTBO pacTUpald B
MOPOUIOK C STUJIALETATOM C MOJy4YeHUeM 4-MeTUI-5-NTUPUMUANH-2-UINHPUIA3UHA.

1H AMP (400 MI'y, de-DMSO) 9,54 (m, 1H) 9,28-9,31 (m, 1H) 9,02-9,07 (m, 2H) 7,60-7,68
(m, 1H) 2,62 (s, 3H)

IIpumep 34. lonyuenue 3-[4-(S-xJ0p-6-oxco-1H-nupumuaun-2-un)nupuaasul-1-umii-1-

WI|nponaHoBoii kKucaortel 2,2,2-tpudropanerara A161
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Cramus 1. Ilonyuenwe sTmi-3-[4-(5-x10p-4-METOKCUTUPUMHUINH-2 - )TUpUIA3UH- | -1ii-1-

wi|nponaHoara Opomuna

Ve L

K cmecu 5-xnop-4-merokcu-2-nupunasud-4-unmupumuansa (0,4 r) B aneronurpuie (4 mi) B
armMoc(epe asora mobasmsmm 3Twi-3-Opommponanoar (0,346 mur). Cmech HarpeBaim TNpH
60°C B TeueHne 48 4acoB M KOHLEHTPUPOBAIH C MOJTy4YEHHEM HEOUHUINEHHOro 3TUi-3-[4-(5-
XJIOp-4-METOKCUITUPUMUANH-2-U)TUpUAa3uH- 1 -uii-1-un|nponanoara OpomMuna, KOTOPBIH

MPUMEHAIN 0e3 JIOTIOJIHUTEJIbHON OYHCTKH.

Cramus 2. Tlonywyenme 3-[4-(5-xnop-6-okco-1H-nmupumunus-2-un)nupunasus-1-ni-1-
WI|TIPOMaHOBOM KUCIOTHI 2,2,2-TpudTopaunerara A161

Cmecp  sTmn-3-[4-(5-x10p-4-METOKCUITUPUMHUNH-2 1T ) TUPUIA3UH- | -1ii- 1 -unn |mpomnanoara
(0,88 1) 1 2 M BOEHOrO pacTBOpa XJIOPUCTOBOAOPONHOW KUCIOTHI (8,8 MJT) mepemMennBain
NpU KOMHATHOH Temrmepatrype B TedeHne Ho4uu. CMech KOHIIEHTPHPOBAIH M OYHIIAIN
nocpencrteom mnpemnapatuBHoii HPLC ¢ oOpamenHoi ¢as3oit (TpudTopykcycHass KHUCIOTa
NPUCYTCTBYET B 3JIIOEHTE) ¢ mnojydeHueMm 3-[4-(5-xyop-6-okco-1H-nmupumuana-2-
W) HpHUa3HuH- | -uii- 1 -un|mponanoBoii KUcnotsl 2,2,2-tpudropanerara.

IH AMP (400 MI', D,0) 9,95 (s, 1H) 9,87 (d, 1H) 9,00 (dd, 1H) 8,44 (s, 1H) 5,09 (t, 2H)
3,22 (t, 2H) (omun nporon NH u ogun nporon CO,H otcyrcTByIOT)
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Ipumep 35. Hoayuenune 2-meTni-2-(4-NUPUMHINH-2-UINUPUAA3HH-]-1ii-1-nn)nponas-1-

cyabdonara A184
)
N X

|l 0
/TS
o (0]

Cranus 1. Ilonydenue 2,2-1UMETHIIPONMIMETAHCY Ib(pOHATA

0
o\\s,,
N

O/X

Pacteop TpwsTHnammunHa (8,1 Mu) u 2,2-mumermnmnponad-l-oma (2,3 1) B AMXJIOpMETaHE
(40 M) oxnaxkmanmu no 0°C B GaHe co spaom/aneroHOM. K MOMy4eHHOMY MO KarumsiMm
nobasysuin  MeTaHcynbGoHmmxopua (2,2 mut). PeakMOHHYIO CMecCh MepeMellnBaifl B
XOJIOHOM COCTOSIHUM B TEY€HHe 2 4acOB W IMPOMBIBAIM BOIHBIM PACTBOPOM XJIOpHIA
amMMoHUs1. OpraHu4ecKkHil CIOW KOHLIEHTPUPOBAIN U OCTATOK PACTBOPSUIN B IPOCTOM 3(upe.
PacTBop mpocroro s¢upa nporyckanu depe3 CiIoW AUOKCHIA KPEMHHS C 3JIFOUPOBAHUEM C
MIOMOLIBIO JIOTIOTHUTENIBHOTO KoudecTBa nmpoctoro s¢upa. KoHuentpuposanue ¢unbTpara
Ha OCHOBE MPOCTOro 3upa 00eCrneynBaIo nojiy4eHue 2,2-1MMeTIIIpONIMETaHCY Ib(pOHATA
B BHJIE CBETJIO-JKEJITON JKUIKOCTH.

1H SIMP (400 MI'u, CDCl5) 3,90-3,85 (m, 2H) 3,01 (s, 3H) 1,00 (s, 9H)

Cranus 2. Tonyuenue 2,2-TUMETHIIPONUI-2-THAPOKCU-2-METHIINPONaH- 1-cynbhoHaTa

O
O/
Ns

\O/\K
OH

PactBop 2,2-mumermnmnponmimerancyibdponata (1,75r1) B Terparugpodypane (22,1 m)
oxnaxnamu no -78°C B armocgepe asora. K momyueHHOMYy mo KaruisiM JOOaBISIM  H-
OyTmunTuii (2,5 Monb/n B rekcane, 5,1 mir). PeakimoHHYI0 cMeCh IMOCTENEHHO HarpeBajy 110
-30°C Ha mporspkeHHH 2 4acoB W poOaBisum aneroH (7,73 mun). PeakunonHyr cMech

Harpesajaiu A0 KOMHATHOH TEMIICPATYPbl U MNEPEMCIINBAJIN B TCUCHUC JOMOJHUTECIbHBIX
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1,5 yaca. PeakunoHHyr0 cMechb racuiu 2 M BOIHBIM PacTBOPOM XJOPUCTOBOAOPOAHOMN
KUCJIOTBI U 3KCTparupoBaiu sTuiarneratoM (x3). OObennHeHHbIE OPraHUYeCKUE HKCTPAKTBHI
BBICYIIMBANIN CYJIb(aTOM MarHusi, KOHLUEHTPUPOBAIN U OUHUIIAIUA HAa JUOKCHAE KPEMHHUS C
npumeHeHueM rpaauenta or 0 no 100% »sTunanerara B H30reKkcaHe ¢ TOJydeHHeM 2,2-
AUMETHIINPONII-2-THAPOKCH-2-MeTHIIponaH-1 -cynbdoHaTa B BUIe OSCLIBETHOH XUIKOCTH.

1H SIMP (400 MI'n, CDCl5) 3,90 (s, 2H) 3,32 (s, 2H) 2,79 (br s, 1H) 1,44 (s, 6H) 0,99 (s, 9H)

Cranus 3. Tlonyuenue 2-ruApoKCH-2-METHIIIPONaH- 1 -Cy b OHOBOI KHCIOTHI

J\E\S _OH
A\N
HO o)

Cwmecp  2,2-mMMETHITIPONII-2-THAPOKCH-2-MeTHIIponan-1-cynbdonara (1,841) u 6 M
BOJIHOTO PacTBOPA XJOPUCTOBOAOPOAHOHN KUCIOTHI (32,8 M) HarpeBanu mipu 95°C B TeueHue
4 yacoB. PeakLIMOHHYK CMEChb OXJaXXAAdu OO KOMHATHOM TEMIepaTypbl M BbICYLINBAIN
cyObmmmanmell B TeUeHHE HOYM C IOJNyYeHHEM 2-THAPOKCH-2-METHIPONaH-1-cyab(poHOBOH
KHUCJIOTBI B BUJE I'PSI3HO-0€JIOr0 TBEPAOrO BEIECTBA.

1H AMP (400 MI'u, D,0) 2,99 (s, 2H) 1,24 (s, 6H) (onun nporon OH u ogun nporon SOsH

OTCYTCTBYIOT)

Cramus 4. Ilonyuenue 2-meTun-2-(4-nmUpUMHUINH-2-WINMUPUNA3UH-1-1ii-1-mn)nponas-1-
cynbdonara A184

Cwmecy 2-nupupasun-4-wnnupumunuHa  (0,507r) B cyxom aueronutpwie (32,1 m)
oxjaxknmanu Ha JensHou Oane. K  momydenHomy pmobaensim 1,1, 1-tpudTop-N-
(Tpudropmermncyabdonmn)merancyabponamun (0,663 M) U PEaKLHOHHYKD  CMECh
nepemMelnnBaIl NPU KOMHATHOM Temneparype B TedeHue 15 munyr. K nonydeHHomy
nobasnmsiin  Tpupenmnpochun  (1,68r) wm  pacTBOp  2-THOPOKCH-2-METHIIPOMNaH-1-
cynabdponoBoii kuciotel (0,741 1) B cyxom aneronutpuiie (0,5 Mi1) ¢ TOCIEIyHOIINM
nobaBeHreM MO KarusiM auu3onponuiasoankapbokcmnara (1,26 mu, 1,30 r). PeaknuoHHyr0
cmech 3ateM Harpesanu npu 80°C B TeueHue 144 yacoB. PeaklMOHHYIO CMeCh pasfessuiu
MEXAYy BOJAOW M JMXJOPMETAHOM M BOAHBIM CJIOW OYMLIAIN MOCPEACTBOM INpEnapaTUBHON
HPLC c¢ ofpamennoit ¢azoii (TpuTopykCycHass KHCJIOTa MPHUCYTCTBYET B JIIIOEHTE) C
NOJIy4eHUEM 2-MeTHII-2-(4-TUPUMUANH-2-WINHPUAa3uH- 1 -uii- 1 -un)nponan-1-cynsponara B

BUAE JKEJITOTO TBEPAOTO BEIICCTBA.
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1H SIMP (400 MT'1y, CD;0D) 10,41-10,35 (m, 1H) 10,05-9,99 (m, 1H) 9,31 (dd, 1H) 9,12 (d,
2H) 7,67 (t, 1H) 3,67 (s, 2H) 2,10 (s, 6H)

IIpumep 36. Tlonyuenue 2-(4-mUPUMHAMH-2-WINHPHAA3HH-1-mii-1-ua)nponan-1-

cyab@donara A181
CN
N N
|l 0

N /
Né Y\S\
/S0~
(0]

Cranus 1. Ionyuenue 2,2-mUMETHIIPONUI-2-THAPOKCUTIPOTIaH- | -Cyab(oHaTa

PactBop  2,2-mumernnnponunmMerancynbponara (2r) B Terparuapodypane (25 m)
oxyaxzanu ao -78°C B armocdepe a3oTa U 1O KarwisiM J00aBIsin H-OyTriumTri (2,5 Monb/n
B rekcase, 5,8 mu). PeaknnoHHy0 cMech nocreneHHo HarpeBaiu 10 -30°C Ha NpoTsKeHUH
1 yaca u noGassimu aueranpaerun (6,8 mi).

PeakiMoHHYI0 CMeCh HarpeBaju A0 KOMHATHON TE€MIIEpPAaTypbl U MEPEMEIIUBAIN B TEUECHUE
JOMOJHUTENbHBIX 2,5 yaca. PeakunoHHyr0o cmecp racuid 2 M BOAHBIM pPacTBOPOM
XJIOPUCTOBOIOPOHONM KHCIOThI M SKCTparupoBayid sTHianeratoM (x3). OObequHEHHbIE
OpPTaHUYECKHE SKCTPAKTHI BBICYIINBAJIH C MOMOIIBIO CYyJb(aTa MarHus, KOHLIEHTPUPOBAIH U
OUHINAJN HA JUOKCHJE KPEeMHHMs C mpuMeHeHueM rpagueHta ot 0 no 100% sTtunauerarta B
U30TeKCaHe C TOJNyYEeHUEeM 2,2-TUMETHIIPONHII-2-TUAPOKCHIIPONaH-1-CynbpoHaTa B BHAE
JKEJITON KUAKOCTH.

1H AMP (400 MI'u, CDCls) 4,47-4,34 (m, 1H) 3,96-3,87 (m, 2H) 3,25-3,17 (m, 2H) 3,01 (br
s, 1H) 1,34 (d, 3H) 1,00 (s, 9H)

Cranus 2. IlonydeHue 2-rugpOKCHIIPOIaH- 1-Cy1b(OHOBOM KUCIOTHI

o)
)\/\\S /O H
H A\
© (0]
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Cwmecp  2,2-mumernnanponui-2-rufipokcunponad-1-cynedonara (1,35r) m 6 M BogHOroO
pacTBOpa XJIOPUCTOBOAOPOIHOM KUCIOTHI (32,8 mut) HarpeBanu nipu 95°C B TeueHue 4 4acos.
PeakLinoHHYI0 CMeCh OXJIaXKAAIH 10 KOMHATHON TEMIIEpaTyphl U BBICYLIMBAIHN CyOIumManuei
B TEUEHHE HOYM C IMOJY4YEHUEM 2-TMIPOKCUIPONAH-1-Cynb)OHOBOI KHCIOTHI B BHIE
KOPUYHEBOT'O TBEPJOrO BEILECTBA.

1H AMP (400 MI'y, D,0) 4,17-4,06 (m, 1H) 2,99-2,85 (m, 2H) 1,16 (d, 3H) (ogun npoTtoH

OH u ogun npoton SOsH oTcyTCTBYIOT)

Cranus 3. Tlonyuenue 2-(TpudropMeTHiCynb(hOHUIOKCH )ITpONaH-1 -CyIb(pOHOBOM KUCIOTHI

O /
F s” S
A\ 7/ “OH
F 0o (o}
F

K cmecu 2-runpokcunpomnan-1-cynbsdonoBoii kucnotel (0,2 1) B auxnopmerane (2,57 mi)
nobasnsmm 2,6-nuvermnmupuand (0,33 M) u nmonydeHHyro cMmech oxyaxkganu po 0°C. K
NOJIy4eHHOMY MO KarusiM J00aBisu  TpudTopMeTHiacynbGoHIUITPpUPTOPMETAHCYIb(OHAT
(0,264 M) u nepeMeIInBaHUE MPOAOIDKAIN NPU TAHHOH TeMIlepaType B TeueHHe 15 MUHYT.
OxnaxxaeHue TMpeKpalaid W PeakUOHHYK CMeCh IlepeMellnBaiyd IPH KOMHATHOM
TEeMIIepaType B TEYEHHE JONOJHHUTEIbHOIrO 4aca. PeaklLMOHHYI0 CMeCh Tracuil BOAOW U
OKCTparupoBainu  auxyjopmeraHoM (x3). OObenuHEHHble OPraHUYECKHE 3KCTPAKTHI
BBICYLIMBAIN C IOMOLIBIO CyJb(aTa MarHus M KOHLEHTPHPOBAIU C TMOJY4YEHUEM 2-
(TpudTOpMETHIICY TB(GOHMUIOKCH)IPOIIaH- 1 -CyIb()OHOBOH  KHCJIOTBI B BHAE KOPHUYHEBOH
cMmodibl, yuctoTa ~50%. IIpoaykT nmpuMeHsIu HEerOoCPEACTBEHHO B MOCIEAYIOMUX PEeaKIHIX
0€3 HOMOIHUTENBHON OYHCTKH.

IH SAMP (400 MI'u, CDCl3) UCKIFOUMTENBHO MUKU mpoaykra 5,57-5,41 (m, 1H) 4,18-3,98
(m, 1H) 3,58-3,35 (m, 1H) 1,76-1,65 (m, 3H) (onun nporon SO3H orcyrcTByer)

Cramus 4. Tlonyuenue 2-(4-nmupuUMUANH-2-WIMHPUAA3HH-1-uii-1-mwn)nponan-1-cynsdonara
Al81

Cwmecp 2-nmpunazun-4-wimupumuanta (0,15 r), 2-(tpudropmernincynbdhOHMIOKCH ))IPOTIaH-
I-cynpdonara (0,55 r) u 1,4-nuokcana (7,8 mn) Harpesamu npu 90°C B TeueHue 24 4acos.
PeakMOHHYIO CMECh pa3Aessiid MeXAy BOAOU U AMXJOPMETAHOM U BOAHBIN CJIOW OYUILIAIH

nocpencteoM mnpenapatuBHoii HPLC ¢ oOpamnenHoii ¢as3oit (TpudTopykcycHas KUCJIOTa
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NPUCYTCTBYET B DJJIOCHTE) C TNOJy4deHHeM 2-(4-nmupuMuanH-2-Winupugasus-1-ni-1-
WI)TIpomnaH-1-cynbhoHaTa B BUE )KEITOTO TBEPIOTO BELIECTBA.

1H AMP (400 MI'u, CDs;0OD) 10,43-10,37 (m, 1H) 9,93 (dd, 1H) 9,34 (dd, 1H) 9,11 (d, 2H)
7,68 (t, 1H) 5,66-5,53 (m, 1H) 3,66 (dd, 1H) 3,43 (dd, 1H) 1,83 (d, 3H)

Ipumep 37. Tlonydenue 2-(4-mupUMHAHH-2-UANUPHAAZUH-1-mii-1-un)ITanona 2,2,2-

TpudTopauerata A195
o)
X F
(\N \’2:\0_
N X F
-
NZ "oH

Cranus 1. Ilonyuenue 2-(4-nupuMuanH-2-uinupunasun-1-ui-1-un)stuncynedara A194

CN
-
N X fo}
| . \N /O
N S
NZ \/\o/ \\o

Cmech 2-nupupasun-4-winupumununa (0,2 1), 1,2-guxmopatana (3,8 mm) u  1,3,2-
auokcatuonan-2,2-nuokcuna (0,198 r) mepememmBanM Npu KOMHATHOH Temieparype B
TedeHue 22 4acoB. [1onydeHHbIl 0CagoK OT(HUIBTPOBBIBAIH U MPOMBIBATIH TUXJIOPMETAHOM C
NOJyYEHUEM CMECH PErHOM30MepoB. JaHHYIO CMEChb pacTHpaJd B MOPOLIOK C BOAOH H
¢unbTpoBAM C MoNyYeHHeM 2-(4-MUPUMHUIUH-2-UINHPUNA3HH-1-uii-1-mn)stuncynbdara B
BHJIE OJIEIHO-CEPOro TBEPAOTO BELIECTBA.

1H AMP (400 MI'g, D,0) 10,28 (d, 1H) 9,87 (d, 1H) 9,29 (dd, 1H) 9,07 (d, 2H) 7,72 (t, 1H)
5,18-5,28 (m, 2H) 4,62-4,72 (m, 2H)

Cramus 2. Ilonmyuenwe  2-(4-mUpUMHUOUH-2-UINHPUNA3UH-]-wit-1-wn)stanona  2,2,2-
Tpugdropanerara A195

CMmech HEOUMINEHHOro 2-(4-nmupuMUANH-2-WInupuaasus-1-ni-1-un)stuncynedara (0,25,
CMECh PErHoM30MepoB) M 2 M BOIHOrO pacTBOpa XJOPHCTOBOAOPOAHON KHCIOTHI (5 M)

Harpesaiu npu 80°C B TeueHue 12 yacoB. PeakLMOHHYIO CMeChb KOHLIEHTPHUPOBAIH,
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NPOMBIBAIN LHUKJIOTEKCAHOM M M1pem-O0yTHIMETHIOBBIM 3(UPOM U OYHILIAIN TTOCPEACTBOM
npenapatuBHoii HPLC ¢ oOpamennoit ¢a3oil (TpuTopykcycHasi KUCIOTa MPUCYTCTBYET B
JJIOEHTE) C TMONy4deHueM 2-(4-mUpUMHINH-2-UINUPUAA3UH-1-uii-1-un)ranona  2,2,2-
TpudTOpaLeraTa.

1H AMP (400 MI'y, D,0O) 10,25 (d, 1H) 9,81 (d, 1H) 9,26 (dd, 1H) 9,05 (d, 2H) 7,70 (t, 1H)
4,94-5,08 (m, 2H) 4,17-4,22 (m, 2H)



10

15

121

IIpumep  38.  Iloayuenue  3-[4-(S-xkapOamomnanupasuH-2-uja)nupugasul-1-ui-1-

WI|NponaHoBoii KucaoTel 2,2,2-tpudropanerara A202

NH, 0
O NN o) F
N| F
Z | XN F
|

Cmecy  sTHn-3-[4-(5-umanonupasuH-2-win)nupuaasus- 1 -uii- 1-mn|nponanoata  Opomuna
(0,33 r) u 2 M BOZHOTO pacTBOpa XJIOPUCTOBOJOPOAHON KHUCIOTHI (5 MIT) IepeMELIHBAIN TIPU
KOMHATHOH Temneparype B TedeHue 40 yacos. PeaklMOHHYIO CMeCh KOHLIEHTPHUPOBAIY,
NPOMBIBAIN LIUKJIOTEKCAHOM H M1pen-0yTHIMETHIIOBBIM 3(UPOM U OYHIIAIN TTOCPEACTBOM
npenapatusHoii HPLC ¢ oOpamennoit ¢a3oil (TpuTopykCcycHasi KUCIOTa MPUCYTCTBYET B
JITIOEHTE) c MOJIy4YE€HHUEM 3-[4-(5-xapbamonnmnupasuH-2-win)IupuAa3uH- 1 -mii-1-
W |TPOTIAaHOBOW KHCIIOTHI 2,2, 2-TpudToparerara.

1H AMP (400 MI'u, D,0O) 10,18 (d, 1H) 9,92 (d, 1H) 9,51 (d, 1H) 9,43 (d, 1H) 9,20 (dd, 1H)
5,18 (t, 2H) 3,31 (t, 2H) (nBa npororna NH u onun nporon CO2H oTcyTcTBYIOT)

IIpumep 39. Ioayuenue [(1S)-1-kapOoxcu-3-(4-mupUMHUAHH-2-WINHPHAAZHH-]-1Hi-1-

winponuijammonns 2,2,2-rpudpropaunerara A201

N N OH

N+

X o
O Hy'N

Ao

o
F
F

Cragus 1. Ilonyuenwne [(1S)-3-0pom-1-MeTokCHKapOOHHUITIPOITHII |aMMOHHSI XJIOPHIA
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Br
O/

NH; CI°
K cmecu (2S)-2-amun0-4-6pomOyTanoBoii kucnotsl (0,2 1) B cyxom meranose (4 mun) npu 0°C
B arMoc(epe azora mo kamsim nobaisuin THOHMIXJopH (0,392 r). PeakMOHHYIO CMeECh
NepeMeInnBaid B TEUYEHHEe HOYM TPH KOMHATHOW TeMmIepaTtype M KOHLEHTPUPOBAH C
nojiyueHueM HeouuieHHOro [(1S)-3-0pom-1-MeToKCHKapOOHUIITPOITIIT |AMMOHHSI XJIOPHIA B

BUJI€ OPAHKEBOW CMOJIbI, KOTOPYIO PUMEHSUTN 0€3 JOMOJTHUTEIbHON OYUCTKH.

Cranus 2. Ilonyuenue metmi-(2S)-2-(6eH3mnokcukapOboHmIaMiHo )-4-0pomOyTanoarta

0]
Br 7

HN 0]

Heounmmennsiit [(1S)-3-6pom-1-MeTOKCHKapOOHHUIIIIPOIIII |aAMMOHUST XJIOPU MEPEMELINBAIN
B auxjopMmerane (4 mu) u noOamnsiin pactBop runpokapbonara Hatpus (0,28 r) B BOzIe
(4 m). Cmech oxnaxmanmu no 0°C wu pobaensam  OensuskapOonoxyopunar (0,225 r).
PeakMOHHYI0 MacCy HarpeBajiu IO KOMHATHOW TeMIepaTypbl U MEPEMEIINBAIH B TCUSHHE
15 yacoB. PeakuuonHyrwo cmech pasdaBmsuin Bomod (10 Mi1) W 3KCTparupoBajH
muxyiopmetanoM  (3x20 mi1). OObenuUHEHHbIE OPTraHWYECKHUE CJIOW BBICYLIMBAIU  HA
cynb(daToM HaTpHs, KOHUEHTPHUPOBAIN U OUYMINAIN HA TUOKCHIE KPEMHHS C MPUMEHEHUEM
rpanuenta ot 0 mo 100% »sTunanerata B LMKJIOTEKCaHe C MOJNydyeHHeM MeTwi-(2S)-2-
(OeHzmoKCUKapOOHMITAMUHO )-4-0poMOyTaHOATA.

1H SAAMP (400 MTI'u, CDCls) 7,30-7,40 (m, SH) 5,37-5,43 (m, 1H) 5,13 (s, 2H) 3,78 (s, 3H)
3,42-3,46 (m, 2H) 2,25-2,49 (m, 2H)

Cramus 3. Tlonmyuenune wmetun-(2S)-2-(6eH3MIOKCHKAPOOHMIAMIHO)-4-(4-MUpUMUANH-2-

winupuaasus- 1-uii-1-um)Oyranoara Honuna
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N N 0
i,
X 0
HN\n/O
0

K pactBopy metun-(2S)-2-(6enzunokcukapbonunamuno)-4-6pombyranoata (0,1 r) B cyxom
arierone (2 mut) B armocdepe azora godasysin oaun Hatpust (0,054 r). PeakinoHHYIO cMech
nepeMeluBaId PU KOMHATHOH TeMmepaType B TedeHue Houu. K monmyueHHOMY moOaBiisiim
2-nupunazua-4-uamupumuand (0,048 T) 1 cMech HarpeBasid ¢ OOpPAaTHBIM XOJOAUIBHUKOM B
TedeHrue 16 yacoB. PeakIIMOHHYI0 CMeCh KOHLIEHTPHUPOBAIN U HEOUMIIEHHBIH MeTHI-(2S)-2-
(Oen3mnokcukapOOHNITAMUHO)-4-(4-THpUMUANH-2 - WU pUAa3uH- 1 -uii- 1 -1 )OyTanoara

Honmua MPUMEHSUTA Ha CIEAYIOEel cTanuu 0e3 TONMOJTHUTEbHON OYHCTKH.

Cramus 4.  Ilomyuenme  [(1S)-1-xapbokcu-3-(4-nmupuMuInH-2-UINMApUIa3UH-1-nii-1-
win)nporui|ammonus 2,2, 2-tpudropanerata A201

Cwmecy metmin-(2S)-2-(6eH3unokcukapOOHNIaAMUHO)-4-(4-TpUMUINH-2-WINHPUAA3UH- | -1ii-
l-unm)byranoara #omuna (0,5T) M KOHLEHTPUPOBAHHOW XJOPUCTOBOAOPOAHOM KHCIOTHI
(4,9 mn) nHarpesanu npu 80°C B TeueHne 30 MUHYT. PeaklnOHHYIO CMeCh KOHLIEHTPUPOBAIIH,
pacTBOPSUIM B BOAE M JKCTpAardpoBaiu stuiaueratoM (3x20 mut). Bomeiii cioit ovwimanu
nocpencrsom mpemnapatuBHoii HPLC ¢ oOpamenHoit ¢azoit (TpudTopykcycHast KHUCIOTa
NPUCYTCTBYeT B  ayoeHTe) ¢ noayderueM  [(1S)-1-kapOokcu-3-(4-nmupumMuins-2-
WINMUpUAa3uH- 1 -uii-1-wn)nponui Jammonus 2,2,2-tpudropaierara.

IH AMP (400 MI'y, D,0) 10,26 (d, 1H) 9,90 (d, 1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (t, 1H)
5,17 (t, 2H) 4,09 (dd, 1H) 2,76-2,79 (m, 2H) (tpu nporona NH u onun mporon CO2H

OTCYTCTBYIOT)

IIpumep 40. Iloayuenue [(1R)-1-kapbokcu-3-(4-nupUMHUANH-2-HINHPUAAZHH-]-1ii-1-

winponuijammonus 2,2,2-tpudpropanerara A207



10

15

124

Cragus 1. TTonygenue [(1R)-3-0pom-1-MeTOKCHKAPOOHMIIIPOITHII |AMMOHHSI XJIOPUIA
O

Br
0/

NH; CI°

K cmecu [(1R)-3-6pom-1-kapbokcunpormi]ammonus opomuaa (0,1 ) B CyxoM MeTaHOJe
(2 M) mpu 0°C B armocdepe azora mo kammsiM podasimsun TruoHMIXJIopun (0,083 mu).
PeakunoHHYI0 CMech NEpeMeluBAId B TEUYEHHE HOYM IPH KOMHATHOW TeMmepaTrype |
KOHLIEHTPUPOBAJIU v MOJIy4eHUEM HEOUMILEHHOTO [(1S)-3-6pom-1-
METOKCUKapOOHUIIIIPOITIII |aMMOHHUSI XJIOPH/Ia B BUJIE KEITOrO TBEPAOIO BEINECTBA, KOTOPOE

NPUMEHSITN O€3 JONOJHUTENIbHON OUUCTKH.

Crangus 2. Ilonyuenue [(1R)-1-merokcukapOoHmn-3-(4-nupuUMHINH-2-UINHPUAA3HH- 1 -1ii-1-

WJT)ITPOITHJ |aAMMOHMSI OpOMUIA XJIOpHIa

K cmecn 2-mupunazun-4-mnnupumuanda (0,1 ) B aneronurpuie (3,16 mn) nobasmsm [(1R)-
3-6pom-1-merokcukapOonunmpornmwi|ammonust  xymopun (0,16 ). Cmech HarpeBamu ¢
00OpaTHBIM XOJIOAWJIBHUKOM B TeueHue 12 yacoB. PeakliMOHHYI0 cMeCh KOHLIEHTPHPOBAIH C
nojiyaeHueM HeouuineHHoro [(1R)-1-merokcnkapOoHnit-3-(4-nupuMuInH-2-UINHPUAA3HH- 1 -
uii-1-wnnpormwi|aMMorrst  OpoMuza B BHAE TEMHO-KOPUYHEBOH CMOJIBL, KOTOPYIO

MPUMEHSIIN 0e3 ,I[OHOJ'IHHTGJ'II)HOFI OYHUCTKU.
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Cramus 3. Ilonyuenume  [(1R)-1-xapOokcu-3-(4-nupuMuanH-2-uinupugasus-1-ni-1-
win)nponui|ammonus 2,2, 2-rpudroparerata A207

Cmech [(1R)-1-meTokcukapOOHNII-3 -(4-MTUPUMHUTUH-2 - WINHPUIA3UH- | -1ii-1 -
wn)nponuilammonusi Opomuza (0,5r) u 2M BOIHOrO pacTBOpa XJIOPHCTOBOIAOPOMHOM
kucnotel (7,29 mn) HarpeBamu npu 80°C B TedeHHe 2 yacoB. PeakIMOHHYIO cMech
KOHIIEHTPUPOBAJIM M OUYUINAK mocpenctsoMm npenapatuBHoii HPLC ¢ oOpamenHoit dasoii
(TpudTOpyKCYCHAsT KUCIIOTa MPUCYTCTBYET B 3ymoeHTe) ¢ nonydeHueM [(1R)-1-kapOokcu-3-
(4-mupuMuauH-2-unupuaa3uH- 1 -uii- 1 -wn)nponui |ammonus 2,2, 2-tpudTopanerara.

IH AMP (400 MI'y, D,0) 10,22 (s, 1H) 9,87 (d, 1H) 9,24 (d, 1H) 8,99-9,04 (m, 2H) 7,66 (1,
1H) 5,16 (t, 2H) 4,17 (dd, 1H) 2,69-2,85 (m, 2H) (Tpu nporona NH u oxun nporon CO2H

OTCYTCTBYIOT)

IIpumep 41. Iony4yenne TUAPOKCH-[(4-nupUMUANH-2-HINHpUAAa3HH-1-1ii-1-

un)merui|dochunara A205

C

Cragus 1. Ilonyuenume 1-(mmdToKcudochopunmer)-4-nupuMuIuH-2-IMTHPUIA3UH- | -1t

z=z
+
'U=O

2,2 2-tpudropauerara A230

f

0

K pactBopy nmustokcudochopunmeranona (0,2 r) B auxiopmerane (3,57 mu) mpu -78°C B
armocepe azora pnobGammsmu N, N-gumsonpommuntuinamud (0,244 i) ¢ TOCIEAYIOLINM
nobaBrneHnEM TpudTopMeTIICYIbPOHUNTpHPTOPMETAHCYTIB(pOHATA (0,24 mn).
Peakunonnyro cmech MeniieHHO HarpeBaiau 10 0°C Ha npoTskeHuu 2 yaco. K nanHOM cMmecu
nobasnsinu pactBop 2-nupunasuH-4-unmupumuanaa (0,188 r) B nuxmnopmerane (3,57 mn) u

PEaKLIMOHHYIO CMEChb NEPEMEIIMBAIA INPU KOMHATHOM TEMIIepaType B TEYEHHE 2 4acCoB.
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PeakuinoHHYI0 CMeCh racuiii BOZOH, pa30aBJsiM 3TAHOJIOM, KOHLIEHTPUPOBAIM M OYMIIAIN
nocpencteoM mnpenapatuBHoii HPLC ¢ obOpamenHoi ¢a3oit (TpuTOpyKCycHast KHUCIOTa
NPUCYTCTBYET B JJIOEHTE) ¢ mojydeHueM |-(amdToxcudocopunmerin)-4-nupuMuanH-2-
winupuaasus-1-us 2,2, 2-rpudroparerara B BU7e KOPUUHEBONH CMOJIBL

1H AMP (400 MTI'ny, de-DMSO) 10,39-10,35 (m, 1H) 10,01 (d, 1H) 9,47 (dd, 1H) 9,22 (d, 2H)
7,84 (t, 1H) 5,78 (d, 2H) 4,24-4,13 (m, 4H) 1,27 (t, 6H)

Cragus 2. ITonyuenue THIPOKCH-[ (4-MUPUMUINH-2-HITHPUAA3UH- | -1ii-1 -
wi)metwi|pochunara A205

K  cmecu 1-(mmyTokcudochopunmerni)-4-nupUMUINH-2-IINAPUAA3HH-1-ust  2,2,2-
tpudropanerara (0,17 r) B cyxom aueronutpuie (7,42 M) Ipu KOMHATHOW TeMIiepaTtype B
atMocdepe azora nobdasmsuiu Opom(Tpumerwin)cmian (0,049 mi). Tlocne mepemeriuBanus B
TeYeHHe HOYU NOOABIISIN JOTOJHUTENbHOE KomnmdecTBo Opom(Tpumeriut)cmiana (0,049 m).
ITocne mepememnBaHWS B TEYEHHE HOYHM CHOBAa JOOABIUIN 3aKIIOUUTENBHYIO ITOPLIUEO
opom(Tpumermi)cmnana (0,049 mn). [locnie mepemMeminBaHusl B T€YEHHE HOYH PEAKLIMOHHYIO
CMeCh racHJI BOJOH M oumany nocpencrtsoM npenaparusHoii HPLC ¢ obpamenHoii ¢azoit
(TpudTOpyKCyCHast KHUCJIOTa NPUCYTCTBYET B DOJIOEHTE) C IOJy4YeHHEM TUAPOKCH-[(4-
NUPUMHIUH-2-UIIHPUAA3UH- 1 -uii-1-nn)merni]pocdunara B Bume rpsa3Ho-0€10ro TBEpPAOro
BEILECTBA.

1H AMP (400 MI'y, D,0) 10,16-10,13 (m, 1H) 9,72-9,68 (m, 1H) 9,20 (dd, 1H) 8,99 (d, 2H)
7,64 (t, 1H) 5,11 (d, 2H) (omun npoton OH otcyTcTByeT)

Ipumep 42. Ilonyuenue [(1S)-1-kapOokcu-2-(4-MUPUMUANH-2-HINHPUAAZHH-]-1ii-1-

uapTuia|ammonusn 2,2,2-rpudropaunerara A208

o)
_O)J\KF
) F
P F
N | \lil NH3
F
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Cragus 1.  Tlomyuenme  (25)-2-(Tper-OyTOKCHKapOOHUIAMHHO)-3-(4-TUPUMUANH-2-

WInupuaasul-1-ni-1-umnponanoara

o 4

K cmecn 2-mupunasus-4-unnupumunusa (0,05 r) B cyxom aneronutpuie (1 mn) mobasnsim

mpem-6ytun-N-[(3S)-2-okcookceran-3-mn|kapdbamar (0,071 T) W peakIMOHHYIO CMeCh
nepemMelnrBaId NPU KOMHATHOW TeMmmepatype B TeueHue 48 wacoB. KoHueHTpupoBaHue
pPEaKLIMOHHOM  cMecH  o0ecrnedywBasio  IOJydyeHHe  HeouuineHHoro  (2S)-2-(tper-
OyTOKCHKapOOHMIIAMUHO)-3-(4-TMPUMHUIUH-2-UINHPUAA3UH- 1 -uii- 1 -nm)nponanoara,

KOTOPBIH MPUMEHsIN 0€3 AOMOIHUTEIBHON OUUCTKH.

Cramgus 2. Ilonyuenme  [(1S)-1-xapOokcu-2-(4-nupuMHANH-2-UINMAPUAA3HH- ] -1ii-1-
W1)3THIT | aMMoHust 2,2, 2-Tpudropanierata A208

Cwmech (25)-2-(Tper-OyTOKCHKapOOHUITAMUHO)-3-(4-TUPUMUINH-2 - pUIA3UH- | -1ii- 1 -
wnnponanoara (0,4r) u 2 M BOZHOrO pacTBOpa XJOPHCTOBOAOPOAHOM KHCIOTHI (10 M)
nepemMelnnBali NPU KOMHATHOW TemIeparype B TedeHue 18 yacoB. PeaklMOHHYIO CMech
KOHIIEHTPUPOBAJIM M OuuIaiu nocpenctsom npenapatusaoii HPLC ¢ oOpamennoit dasoii
(TpudTOpyKCYCHAsT KUCIOTa MPHUCYTCTBYET B 3Jit0eHTe) ¢ moiydeHuem [(1S)-1-kapbokcu-2-
(4-mupuMuINH-2-UInUupuaa3uH- 1 -uii- 1 -un)atunammonus 2,2, 2-tpudropanerara.

1H AMP (400 MI', D,0) 10,26 (s, 1H) 9,94 (d, 1H) 9,31-9,34 (m, 1H) 9,04 (dd, 2H) 7,69 (4,
1H) 5,48 (d, 2H) 4,75 (t, 1H) (tpu nporona NH u onun nporon CO2H otcyTcTBYIOT)

IIpumep 43. lonyuenue N-meTuji-2-nupuaa3suH-4-uINHPUMHANH-S-cyab(oHamMuaa
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NH
/ NN
g \E\
N/ N

Cranus 1. Ionyuenue 2-x10p-N-MeTHIMHPUMHIUH-5-Cy b OHAMUAA

NH
/4 N
°
)\

N Cl

Oxna>xgany pacTBOp 2-XJOPIUPUMUANH-S-Cyib(onmmxnopuaa (0,05 r) B Terparuapodypane
(1 M) mpu -78°C B atmocdepe azora u godasisuin MeraHamuH (2 M B Terparunpodypase,
0,117 i) ¢ mnocnenyrommM nodasienuem N, N-pumzonpormmmdtuiamuHa (0,065 mt).
PeakmnonHyo cMech nepeMernnBaiy B TedeHre 20 MUHYT U racuiiu JieAstHoH Bonoi (20 mur)
U SKcTparupoBanmu  sTmianeratoM  (3x20 mi). OObeOUMHEHHbIE OpraHUYECKHue CJIOU
KOHLIGHTPUPOBAIM  C  TMOJYyYEHHEM  HEOYHUINEHHOro  2-XJIOp-N-MeTHINUPUMUIHH-S-
cyJb(pOoHAMHUA.

1H SIMP (400 MT'y, d-DMSO) 9,10 (s, 2H) 7,96-8,00 (m, 1H) 2,54 (d, 3H)

Cranus 2. Ilonyuenne N-mMeTun-2-nupuaasuH-4-WIMmIpUMUANH-5-cyibhoHaMuIa

B cocyn i MHKpOBONHOBOH  oOpaboTkm B atMochepe a3oTra  3arpyKaiu
TpuOyTH(nupuaasua-4-min)craniad (0,64 r), 2-xj0p-N-MeTHUIIHPUMHINH-S-CYITbpOHAMU
(0,3 1), Tterpakuc(rpudpenundpochun)namnaanii(0) (0,167r) u 1,4-guokcan (4,5 mu) u
Harpesanu npu 130°C B MukpoBONHOBON neuu B TedeHue 30 MuHyT. PeakimoHHyH0 cMmech
KOHLIGHTPUPOBAIA M PACTHPAIA B TMOPOIIOK C mpem-OyTHUIMETUIOBbIM 3(upoM ¢
NoJlydeHueM N-MeTuin-2-nupuaa3uH-4-miInmipuMUAUH-5-CynboHaMua B BHIAE YEPHOTO

TBEPAOTO BEIIECTBA.
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1H SIMP (400 MT'y, d-DMSO) 10,03-10,04 (m, 1H) 9,53-9,54 (m, 1H) 9,35 (s, 2H) 8,49-
8,51 (m, 1H) 8,04-8,05 (m, 1H) 2,58 (d, 3H)

IIpumep 44. IHoayuyenne 2-(6-mMeTHI-4-NMMPUMHAUH-2-WINHPHAA3HH-1-1ii-1-
Ha)ITaHcyabgoHara
A212
(\N
NN
IN+ /O
SN NN
J ~o

Cranus 1. [lonyuenue 3-metun-S-nupumuans-2-ui- 1 H-nupugazun-6-oxna

K cmecu 5-Opom-3-merun-1H-nupunasun-6-ona (0,1 r) B nerazupoBaHHOM 1,4-nuoKcaHe
(2wmn) B armocdepe aszora noOammsanu TpuOyTHI(nmupuMuanuH-2-min)cradHad (0,234 r),
auxnopnamanus Tpudenmndocdan (0,038 r) u Hogun menu(l) (0,02 r) u cmecr HarpeBasu
npu 130°C B Teuenuwe 2 vacoB. PeakuuoHHyHO cMech pa30aBisiu  1,4-AHOKCAHOM,
(GunbTpOBANIM C TPUMEHEHHEM LINPULEBOrO (GHIbTpa C yOaleHueM HepacTBOPHMOTO
Marepuana M OUUIIAIN Ha JUOKCUIE KpeMHUs ¢ mnpuMeHeHHeM rpaauenta ot 0 mo 10%
METaHOJA B JUXJOPMETAaHE C MOJy4eHUEM 3-MeTUJI-S-nmupuMuanH-2-ui-1H-nupunaszus-6-
OHa B BHJE O€JIOro TBEPIOro BELIECTBA.

IH AMP (400 MI', de-DMSO) 12,90-13,20 (br s, 1H) 8,92-8,93 (m, 2H) 7,68 (s, 1H) 7,53-
7,54 (m, 1H) 2,31 (s, 3H)

Craaus 2. Tlonydenue 3-xnop-6-MeTHI-4-MUPUMHINH-2-UINHPUAA3ZHHA

¢
N 7

N
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Cwmecp 3-metuin-S-nupumMunus-2-mn-1H-nmupunasun-6-ona (1,93 r) u okcuxnopuna docopa
(1,93 mn) HarpeBamm mpu 100°C B Teuenue 3 yacoB. Ilocne oxnakaeHUs PEAKLMOHHYIO
CMeCh KOHLIEHTPUPOBAJIM, BBUIMBAJIN HA JieJ] U TOBBIIAJN €€ OCHOBHOCTb C IOMOLIBIO
XOJIOZHOTO BOJTHOTO pacTtBopa OukapOonaTa Hatpust 1o pH 8. BoxHslii cioit akcTparupoBanu
stunaneratoM (2x150 mir). OObenuHEHHBIE OpraHUYecKHUe CJIOW IPOMBIBAJIH  BOAOMH
(2x40 mu1), BRICYLIMBAJIU HAJ CYJIb()ATOM HATPHS U KOHIIEHTPUPOBAJIH C MOJYYSHUEM 3 -XJIOp-
6-MeTUII-4-NMUPUMUMH-2- WU PUAA3UHA.

1H SIMP (400 MT'y, CDCl5) 8,94-8,95 (m, 2H) 7,78 (s, 1H) 7,42-7,44 (m, 1H) 2,80 (s, 3H)

Cragus 3. Ilonydyenue 3-MeTUI-5-TUPUMUINH-2-UINTHPUIA3UHA

Tpuwstunamun (1,32 M) npobaBimsuin K pacTBOpPY  3-XJIOpP-O-MeTHI-4-MTUPUMUANH-2-
wimupunasusa (1,5 r) B cmecu stanona (40 mu) u stunaunerara (10 mur). JlaHY0 cMmech
nerasupoBaid a3otoM U nobaBisum 10% mnamnmaawit Ha yrue (0,2 ). JlaHHYIO CMecCh
TUAPOTeHU3UPOBANIN B aTMOC(epe BOJOpOoa B TeueHne 1 yaca mpu KOMHATHON TeMIiepartype.
JlobaBnsinu  OMONHUTENbHOE KOJauuecTBO karanuzaropa (0,2T) M TUAPOreHU3ALHUIO
NPONOJIKAIA B TEUYEHHE JOMOJHUTENbHBIX 3 4acOB. PEakIMOHHYI CMeCh pa30aBIisiu
sTaHosoM (50 MiT) U PUIBTPOBAIH Yepe3 LIENUT, IPOMbIBAIIN 3TaHOJIOM (2x40 mut). @uibTpar
KOHLICHTPUPOBAIM M OYHUINAIM HAa AMOKCUAE KPEMHHUSI C MPUMEHEeHHeM rpaaueHTta ot 0 1o
10% meTaHONa B OUXJOPMETaHE C MOJYYEHHEM 3-METHJI-S-MUPUMHUINH-2-WINMUPUAA3HHA B
BUjie OEJI0ro TBEPAOro BEIECTBA.

1H AMP (400 MI', CDCls) 9,97 (d, 1H) 8,89 (d, 2H) 8,27 (d, 1H) 7,35-7,38 (m, 1H) 2,82 (s,
3H)

Cragus 4. Ilonyuenue 2-(6-meTHn-4-mupUMHINH-2-WINHpUAa3UuH- 1 -1ii-1-
wi)3TaHcyab(onata A212

Cwmecp 3-merun-S-nupumuans-2-unnupunasuaa (0,8 r) u 2-OpomdTaHcynbhoHATA HATPUS
(1,078 r) B Bome (16 mu) HarpeBanmu npu 120°C B Teuenune 24 yacoB. PeakIMOHHYIO CMeCh
KOHLIEHTPUPOBAJIN, MPOMBIBAIN H1pen-OyTHIMETUIIOBBIM 3(QUPOM U OUHUINAIH TTOCPEACTBOM

npenapatusHoii HPLC ¢ oOpamennoit ¢a3oit (TpuTopykcycHas KUCIOTa IPUCYTCTBYET B
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JITIOEHTE) c MOy Y€HUEM 2-(6-meTun-4-MMpUMHINH-2-UINHPUAA3UH- | -1ii-1 -
WI)3TaHCyIb(oHaTa.

1H AMP (400 MI'y, D,0O) 10,00 (d, 1H) 9,08 (d, 1H) 9,00 (d, 2H) 7,65 (t, 1H) 5,16 (t, 2H)
3,68 (t, 2H) 3,12 (s, 3H)

IIpumep 45. Moayuyenne xumeruiacyabgpamon-|[2-(4-nupuMuIHH-2-WINMHpHIA3HH-1-1ii-

1-nm)anernn]azanuna A214

(\N
|
X
N = 0 o
|+ N\ _O
\/N _,S\/
N N N
/

Cragus 1. Ilonygyenne 2-6pom-N-(nuMeTuicyabhamMon)aneraMuaa
0]

0] o]
\\S// )I\/Br
\N/ NN

| H

K pactBopy mumermncynbpamuna (0,51) u 4-(aumermnamuHo)mupunuHa (0,541 r) B
nuxjopmerane (19,9 i) mpu 0°C mo xamasim nobasmsmu Opomanerunopomun (0,903 r).
PeakLinoHHYIO0 CMeCh MEJUIEHHO HarpeBaju 0 KOMHATHON TeMIepaTypbl U NepeMEIINBaIN B
TeueHue 24 yacoB. PeaklMOHHYK cMech pasnensnu ¢ ucnojb3oBanueM 0,5 M BomHOro
pacTBOpa XJIOPUCTOBOAOPOIHOM KUCIOThL. OpraHu4ecKuil CJIOH BbICYIIHUBAIU HAXl CYJIb(aTom
MarHusi u KOHLIEHTPUPOBAJIN c MOJIyYeHUEM HEOUUILEHHOTO 2-6pom-N-
(mumeruncynbhaMmonT)aneTraMuaa B Buae OJieHO-KenToro macia. [IpoayKT HMCHOiIb30BaIH

0€e3 NOIOJHUTEILHONH OUUCTKU.

Cramus 2. Tlonmyuenwe pumMeTHiICyIb(paMomni-[2-(4-mupuMHUINH-2-UINMApHIa3UuH-1-1ii-1-
win)aueti|azanuaa A214

K pactBopy 2-nupunasus-4-mnnupumunusa (0,15 r) B aneronutpuie (10 mi) nobasnsm 2-
opom-N-(aumermncynbspamorn)aneramun (0,21 r) u cmecy Harpeanu npu 80°C B TedeHue
16 yacoB. IlonmyuyeHHBI OCamOK (PHUIBTPOBAIH, MPOMBIBAIN AalEeTOHUTPHIOM (2x20 mur) ¢
MOy YEHUEM OUMETHIICY IbhaMon-[ 2-(4-TupUMHINH-2-UITHPUAA3UH- | -1ii- 1 -

Hn)aueTHn]asaHm[a B BUAC CBETJIO-3CJICHOIO TBEPAOro BEIICCTBA.
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1H SIMP (400 MI'y, dg-DMSO) 10,36 (s, 1H) 10,06-10,10 (m, 1H) 9,56-9,62 (m, 1H) 9,18-
9,22 (m, 2H) 7,82-7,86 (m, 1H) 5,88-5,94 (m, 2H) 2,80-2,86 (m, 6H)

IIpumep 46. lloayuyenue N-(2-6pomaTin)-1,1,1-Trpudropmerancyibdponamua

O\\s”
v O
F F :

Cmecp 2-Opomsranamuna Opomunma (1r) wu N N-mumsonpomwmtiinamuaa (1,42 1)
nepememuBaiu B auxyuopmerane (24,5 mun) mpu 0°C 10 HOCTHKEHHS TOMOTE€HHOCTH
peakunonHoi cmecH. ITo xarusim nobasinsu Tpudropmerancyibponoseiii anruapua (1,55 r)
u nepememnBaiu npu 0°C B TedeHune 3 4acoB. PEaKIIMOHHYIO CMeCh KOHLIEHTPUPOBAIH H
pasgensanu Mexay 1 M BOAHBIM pacTBOPOM XJIOPUCTOBOAOPOJHOM KHCJIOTBI U JAUITHIIOBBIM
spupom. Opranudeckudd ciod  mpoMbiBasud  Bomod, 1M  BOAHBIM  pPacTBOPOM
XJIOPUCTOBOJIOPOJHONW KHCJIOTBI M COJIEBBIM PAcCTBOPOM, BBICYIIMBAIN Had CyJbhaToM
MarHus u KOHLIEHTPUPOBAJIU c MOJly4YeHHUEM N-(2-6pomaTin)-1,1,1-
TpudTOpMeTaHCYIB(POHAMUAA B BUAE OJIETHO-KENTOrO Maca.

1H SIMP (400 MI'w, CDCl3) 5,44 (br. s., 1H) 3,71 (q, 2H) 3,53 (t, 2H).

IIpumep 47. llonyuyeHue 2-6pom-N-MeTOKCHALIETAMHAA

K cycnem3un wmerokcuammba runpoxsopuaa (0,248 r) u N, N-guu3onponminTHIAMHHA
(2,29 mn) B Terparuapodypane (10mia) mnpu O0°C mno «kamussm  gobapisum  2-
opomanerundpomun (0,5 r). PeakIuoOHHYIO CMeCh HarpeBaiv 1O KOMHATHOH TEMIIEpaTyphbl U
NepeMelBaId B TeUeHUe 2 4acoB. PeakMOHHYI0 CMeCh KOHLEHTPHPOBAIN U OYHUINAIHA HA
IMOKCH/IE KPEMHHUS C IPUMEHEHHEM cMecH 2: 1 M30reKCcaH: 3THIIAIeTaT ¢ MoJy4eHneM 2-0pom-
N-MeToKkcHaneTaMuaa B BHIE ONeIHO-KEITOH JKUAKOCTH.

1H SIMP (400 MT'w, CDCl5) 4,48 (s, 2H) 4,24-4,28 (m, 1H) 3,88-3,92 (m, 3H)

IIpumep 48. Ilonyuenue 3-6pom-N-uuaHonponaHaMmuaa
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\\N Br

H

K nepememmBaemomy pactBopy umanamuna (0,5 1) B Bome (10 M) u terparunpodypane
(10 i) mpu 0°C mobasmsimu ruppokcun Hatpus (1,427 r). Uepes 10 munyr npu 0°C mo
KarsiM  1o0aBnsin  pactBop 3-Opommnponanomnxyopuna (1,27 mi) B TerparuapodypaHe
(5 mi1). TTonyueHHYIO PEaKIMOHHYIO CMECh MMepeMEInBaIi MPH KOMHATHON TeMIiepaType B
TeyeHue 3 4acoB. J[0OaBNSIM BOAY M CMECh DKCTPArvpOBaNId JUXJIOPMETaHOM (2xX75 mi).
OObenuHeHHbIE OpPraHWYEeCKHWEe CJIOM  BBICYIIMBAIM Haa  CyJbparoM HaTpus W
KOHLICHTPUPOBAJIU C TMOJy4YeHHeM 3-OpoM-N-ILHaHOMpONaHaMUaa B BUAE CBETJIO-XKEJITOMH
JKUIKOCTH.

1H SIMP (400 MT'wy, d-DMSO) 12,40 (br s, 1H) 3,54-3,70 (m, 2H) 2,80-2,94 (m, 2H)

IIpumep 49. Ilonyuenue [(1S)-1-kapOokcu-4-(4-nUPUMHUANH-2-HINHPUAAZHH-]-1ii-1-

un)oyTuii|lammorus quxyopuaa A211

N rle NH;
™ N+\/\/E\H/OH
o] o

Cranus 1. ITonyuenue numerun-(2S)-2-[Ouc(Tper-OyTokcukapOOHUIT)aMUHO [IEHTaHInOATa

o) O
o) Y
\O .~\‘N\n/o\’<
o)
-

K pacrBopy mumermn-(2S)-2-(tper-OyrokcukapOonmnamuno)nentanauoara  (0,3r) B
aneronutpuiie (6 mur) B atmocdepe azora nodasisum 4-numeruiaamuHonupunuH (0,028 r).
Cvmecp oxnaxganmu po 0°C wu  pobaBmsum  au-mpem-Oytunnukapoonar (0,264 r).

OObecneunBanu HarpeBaHHE PEAKIMOHHON CMECH A0 KOMHATHOH TeMmmepaTrypbl U ee

nepemMelnBaId B TeueHHe 18 yacoB. PeakuMOHHYIO CMECh pPasfessuli MEXAy BOAOH U
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stunaneratoM (80 MJI) M 3KCTParupoBajJM JOMOJHUTENbHBIM KOJIWYECTBOM STHUJIALIETAaTa
(80 mi1). OOpenuHeHHBIE OpraHudeckue cjaou npombiBaiu 10% BOOHBIM PacTBOPOM
JMMOHHOM KHCJIOTBI, a 3aT€M HACBILUIEHHbIM pPacTBOPOM OHMKapOOHAaTa HAaTpPHUs M COJIEBBIM
pactBopoM. OObenMHEHHbIE OpPraHHMYECKHE CJIOW BBICYIIUBAJIM HaA Cyjib(aToM HaTpus,
KOHLIEHTPUPOBAIM W OYMINAJIM HAa JUOKCHJE KPEMHHUs C INPUMEHEHHEeM OJTHUJIalleTaTa B
LUKJIOTEKCaHE v MOJTy4YEeHUEM aumetui-(2S)-2-[Ouc(Tper-
OyTOKCHUKapOOHMIT)aMUHO |IEHTAaHIN0ATa B BUIE OECIIBETHON CMOJIBI.

1H AMP (400 MTI', CDCls) 4,95 (dd, 1H) 3,73 (s, 3H) 3,68 (s, 3H) 2,36-2,54 (m, 3H) 2,15-
2,23 (m, 1H) 1,50 (s, 18H)

Cranus 2. IHonyuenne mMeTr~(2S)-2-[6uc(Tper-OyToKCHKapOOHMIT)aMUHO]-5-

OKCOII€CHTaHOaTa

Y
Oy _O
Hj?\/j.\j“/\"/oK
o?~o °
|
Pactop numerun-(2S)-2-[Ouc(rper-OyrokcukapOonun)amuHo|nenrannuoara (0,28 r) B
asTuiioBoM a¢pupe (5,6 M) B arMmocepe azora oxnaxkmanu 10 -78°C u MeaseHHO
nobassiu runpun quusodyruinamomunus (1 M B Tonyone, 0,82 mut). PeakiimoHHy0 cMech
nepememnBanin npu -78°C B Teuenue 10 muHyT, 3arem racwiu Boaod (0,094 mn) u
nepeMelInBaIi B TeUeHHUe NonoJHuTenbHbIx 30 MuHyT. Ilocne HarpeBaHuss 40 KOMHAaTHOMU
Temreparypbl 100aBisUIM TBepAbId Cynabdar Hatpus. Cmech (QUIBTPOBAIM uepe3 LEJHT,
TIPOMBIBIN Mpen-0y THIMETHIIOBBIM 3PUPOM U (QUIBTPAT KOHLEHTPUPOBAIU C TIOIYUYEHUEM
meTui-(2S)-2-[6uc(Tper-0y ToKCHKapOOHUIT)aMIHO | -5-0KCOTIEHTaHoAaTa.
1H AMP (400 MI'u, CDCls) 9,78 (s, 1H) 4,90 (dd, 1H) 3,73 (m, 3H) 2,45-2,66 (m, 3H) 2,11-
2,28 (m, 1H) 1,42-1,63 (m, 18H)

Cranus 3. IMonyuenne MeTi~(2S)-2-[6uc(Tper-OyToKCHKapOOHMIT)aMUHO|-5-

TMAPOKCHUIICHTaAHOATa
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PactBop metmin-(25)-2-[6uc(Tper-OyrokcukapOoHmt)aMuHo |-S-okconenTanoara (0,2T) B
cyxoMm MetaHojie (4 mu) B armocdepe azora oxnaxaanu no 0°C, u vactsamu A00aBisLU
ooprunpun Hatpus (0,025 1), U mepeMemMBaAIA B Te€YeHHe 2 4acoB. PeakIMOHHYIO CMeCh
KOHLIGHTPUPOBAIM W OYHMINAIM HAa TUOKCHIAE KPEMHHUS C MPHMEHEHHEeM STHJIAleTaTra B
LUKJIOTeKCaHe ¢  mnodydeHueM  MeTHi-(2S)-2-[Ouc(Tper-OyTokcukapOoHIIT)aMHUHO|-5-
TUAPOKCHUIIEHTAHOATa B BU/I€ OECLIBETHON CMOJIBI.

1H AMP (400 MI'y, CDCl;5) 4,90 (dd, 1H) 3,74-3,67 (m, 5H) 2,30-2,20 (m, 1H) 1,99-1,89 (m,
1H) 1,68-1,41 (s, 20H) (onun nporor OH orcyTcTByer)

Cranus 4. ITonyuenue MeTui-(2S)-2-[6uc(Tper-OyTokCuKapOOHMIT)aMUHO|-5-

OpomneHTaHoara

OYO
N_ O
YK
/\/)\ I
T

PactBop mermn-(2S)-2-[Ouc(Tper-OyToKCUKapOOHIIT)aMUHO|-5-TUAPOKCUIIEHTaHoaTta (4 ) B
cyxom Terparunpodypane (40 mu) oxnaxxnanu 1o 0°C u gqobasisuin TeTpabpoMun yriepona
(5,728 r). K mony4eHHoMy mo karuisiM nodaBisuid pactBop Tpudenmnpochuna (4,576 r) B
terparuapodypane (40 mur). ObGecnieunBaan HarpeBaHUe PEAKLIMOHHONW CMECH 10 KOMHATHOH
TEMIIepaTypbl M €€ NepeMellnBaId B TedeHue 24 4acoB. PeakLMOHHYHO CMeCh
KOHLIGHTPUPOBAIM W OYHMINAIM HAa IUOKCHIAE KPEMHHUS C INPHMEHEHHEM OJTHAlleTaTa B

LUKJIOTeKCaHe ¢  mojydeHueM  MeTui-(2S)-2-[Ouc(Tper-OyTokcukapOOHIIT)aMUHO|-5-

OpoMneHTaHoara.
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1H SIMP (400 MI'w, CDCl3) 4,88 (dd, 1H) 3,73 (s, 3H) 3,38-3,50 (m, 2H) 2,24-2,27 (m, 1H)
1,85-2,12 (m, 3H) 1,51 (s, 18H)

Cragus S. Ilonyuenue [(1S)-1-merokcukapOoHmn-4-(4-nupUMHINH-2-UINMAPUAA3HH- 1 -1ii-1-

wn)Oytui|ammonus 2,2, 2-tpudroparerara

F _
(6]
F
O
Z O O

N Z N F

| -
™ NH? F

F

K cmecn 2-nupunazun-4-unnupumuguHa (0,4 r) B aueronutpuie (12,6 mu) nobasnsim
meTui-(2S)-2-[Ouc(Tper-OyTokcHKapOOHMIT)aMHIHO |-5-0pOMITIeHTaHOAT (1,141 1) U
PEaKIMOHHYI0 CMeCh HarpeBaju ¢ OOpaTHbIM XOJOIMJIBHUKOM B TeueHHe 12 4acos.
PeakioHHYyI0 cMeCh KOHLIEHTPHUPOBAIU U ouuilainu nocpeacrtsoMm npenaparusHoil HPLC c
oOpateHHo (a3oli (TpUpTOPYKCYCHAST KUCIOTa MPUCYTCTBOBAJIA B 3JIFOCHTE, YTO MPUBOIUIIO
k mnorepe BOC-3amurHbix rpynm) c¢ noaydeHueMm  [(1S)-1-meroxcukapOonumn-4-(4-
NUPUMUANH-2-WIMUPUAA3UH- 1 -uii-1-nn)Oytun Jammonus 2,2,2-rpudropauerara.

1H AMP (400 MI'y, D,0) 10,22 (d, 1H) 9,80-9,86 (m, 1H) 9,20-9,27 (m, 1H) 8,99-9,06 (m,
2H) 7,66-7,73 (m, 1H) 4,90-5,01 (m, 2H) 4,20 (t, 1H) 3,76-3,84 (m, 3H) 2,20-2,40 (m, 2H)
1,97-2,18 (m, 2H) (mpotonsr NH OTCYyTCTBYIOT)

Cramus 6.  Ilomyuenme  [(1S)-1-xapOokcu-4-(4-mupuMHUINH-2-WINAPHIA3UH- 1 -1ii-1-
)0yt |aMmmonust nuxyopuna A211

Cwmech [(1S)-1-meTokcukapOoHMIT-4-(4-TUPUMHUINH-2-HIIITHPUIA3UH- | -1ii-1 -
wn)Oytuilammonust 2,2 2-tpudropanerara  (0,1r) m 4M  BomHOro  pactBopa
xJjiopuctoBoopogHoii kuciotel (0,78 mi) HarpeBanmu mnpu 60°C B Teuenume 14 gacos.
PeakunonHyo cMmech KOHIEHTpupoBaiu ¢ nonydeHueM [(1S)-1-kapOokcn-4-(4-nmupumMugnH-
2-unnupunasus-1-uii-1-mn)0yTria|aMMoHus TUXJIOpUaa.

IH AMP (400 MI'u, D,0O) 10,24 (dd, 1H) 9,87 (dd, 1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (4,
1H) 4,99 (t, 2H) 4,08 (t, 1H) 2,23-2,44 (m, 2H) 2,00-2,16 (m, 2H) (Tpu nporona NH u onux

npoton CO2H oTcyTcTBYIOT)
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IIpumep 50. Ilonyuenue 3-(4-mUPUMHAMH-2-HINHMPUAA3HH-1-HH-1-HI)IpONAHOBOMH

KHCJOTBI XJ1opHaa A26

Cramus 1. Tlonyuenme MeTHI-3-(4-MUPUMUIANH-2-UIUPHUIA3UH- | -1ii- 1 -muT)ipornanoara

2,2 2-tpudropanerara AS54

(0]
XN F B
| o
Z F
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+
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O

Cmecy merun-3-Opommponanoara (1,58 1), 2-nupupasun-4-wnmnupumuavHa (0,51) B
aneronutpuiie (31,6 mi) narpesamu npu 80°C B TeueHue 24 yacoB. PeakimoHHYIO cMech
OXJIAXKJAM, KOHLIEHTPUPOBAIM W pazmessuin Mexny Bomou (10 Mi) u IuXJIOpMETaHOM
(20 mu1). Bonnbiii cnodi ountnanu nocpeacrsom npenapatusHoit HPLC ¢ obpammenHoi dasoit
(TpudTOpyKCyCHast KHCIOTa TPUCYTCTBYET B OJJIIOEHTE) C TOJyYeHHUeM MeTHI-3-(4-
NUPUMHINH-2-WINMHPUA3UH- | -uii-1-wn)nponanoara 2,2, 2-tpudtopanerata B BUAE
OpPaHXXEBOW CMOJIBI.

'H SIMP (400 MT'i, D,0) 10,15 (d, 1H) 9,85 (d, 1H) 9,18 (dd, 1H) 8,98 (d, 2H) 7,63 (t, 1H)
5,12 (t, 2H) 3,59 (s, 3H) 3,25 (t, 2H)

'H AIMP (400 MI', CD;0D) 10,43-10,32 (m, 1H) 10,04 (d, 1H) 9,43 (dd, 1H) 9,12 (d, 2H)
7,65 (t, 1H) 5,18 (t, 2H) 3,70 (s, 3H) 3,36-3,27 (m, 2H)

Cranus 2. 3-(4-IIlupuMunuH-2-uinupuaas3uH- 1 -uii- 1 -mn)npomnanoBoi KUCIOTHI Xjtopua A26

Cmech MeTWI-3-(4-MUpUMHUNH-2-HIMHpUAa3uH- | -uii-1-um)nponanoara 2,2,2-

Tpudroparerara (0,392 r) u KOHI. XJIOPHUCTOBOJOPOAHON KUCIOTHI (7,60 M) HarpeBaiu npu
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80°C B TeueHue 3 4yacoB. PeakIMOHHYIO CMECH OXJIAXKAAIN, KOHLIEHTPUPOBAJIM U PACTUPAJIH B
NOPOLIOK €  alUeTOHOM C  Mojdy4deHHeM  3-(4-nmupuMHUAuH-2-WINupuaa3sus-1-ni-1-
WUJT)TIPOTIAHOBOM KUCIJIOTHI XJIOPUAA B BU/I€ O€KEBOIO TBEPAOIO BEILECTBA.

'H SIMP (400 MT'i, D,0) 10,16 (d, 1H) 9,85 (d, 1H) 9,18 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H)
5,11 (t, 2H) 3,24 (t, 2H) (omun nporoH CO,H orcyTcTByeT)

'H SIMP (400 MI', CD;0D) 10,43-10,32 (m, 1H) 10,02 (d, 1H) 9,36 (dd, 1H) 9,09 (d, 2H)
7,68 (t, 1H) 5,16 (t, 2H) 3,29-3,21 (m, 2H) (onun nporon CO,H orcyrcTByeT)

IIpumep S1. IMony4enue MeTOKCH-[(4-mupUMHANH-2-UINHPUAa3HH-1-nii-1-

uia)merua|docpunara A245

Cragus 1. TTony4yenne numerokcudochopunmeruntpudTopMerancyiboHaTa

F F o I
F o \\P PrY
0% \ o]

O /
PactBop numerokcudochopunmeranona (1 r) B nuxnopmerane (20 mur) oxnaxnanu o -78°C
u no0aBysuU 2,6-1yTUANH (1,32 mu) Cc MOCJIEYIOLIUM noOaBIeHIEM
tpudpTopmeruncyapponuntpudropmerancynpdponara (1,91 r). ObecneunBanu HarpeBaHHe
MOJIyYeHHOW PEAaKLMOHHOW CMECH A0 KOMHATHOW TeMIEepaTypbl U €€ MNepeMElINBaId B
TedyeHue | yaca. PeakiMOHHYIO CMeCh BBUIMBAJIM B BOAY U HKCTPArHPOBAIH AUXJIOPMETAHOM
(50 mi). OpraHuyeckuii cjnoW MNpPOMBIBAIM C momMompid | M BomgHOro pactBopa
XJIOPUCTOBOIOPOIHON KUCIOTHI (50 MIT), BBICYIIMBAIH HAJ OE3BOJHBIM CYJb(paTOM HATPUS U
KOHIIEHTPUPOBAJIN C MOJy4eHHeM auMeTokcupochopuameTunTpudTopMeTaHCybhoHaTa B

BUJIE OJIEJHO-KEJITOU KUIKOCTHU.

1H SIMP (400 MT'w, dg-DMSO) 4,82 (d, 2H) 3,78 (s, 3H) 3,74 (s, 3H)

Cramus 2. Tlonyuenue 1-(aumerokcudocdopunmern)-4-nupuMUANH-2-WIMTHPUAA3HH- | -1s

Tpudropmerancyapponata A238
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K mnepememuBaemoMy pactBopy 2-nupunasuH-4-wnnupumunuHa (0, 6 T) B alleTOHUTpUIIE
(15 M) pobGasnsimu  numerokcudochopunmeruntpupropmerancyibponar (1,549 r) npu
KOMHAaTHOH Temmeparype. Ilody4eHHYH0 pEakLHMOHHYI0 CMeCh MEPEeMEIlUBAIA IPH
KOMHATHOW Temrneparype B TedeHue 16 dyacoB. PeakIMOHHYI0 CMeChb KOHLIEHTPUPOBAJIU U
NOJIYYE€HHBIA OCTATOK pa3iessuii Mexxay Bopoi (75 mu) u guxiopmeranom (75 mu). BogHsri
CJIOH MPOMBIBAJIH JOTIOJHUTEIBHBIM KOJHYECTBOM IUXJopMeTaHa (75 Mit), KOHUEHTPHPOBAIH
¥ OYHINAIU ¢ TIOMOIIBIO XpoMaTorpaduu ¢ obparneHHo# ¢a3oi ¢ npumenenrnem 100% BozbI
(mpumeuanne: He 00aBiAIM  TPUPTOPYKCYCHOH  KHCIIOTBI) €  TOJyYeHHeM |-
(mumerokcudochopumMeT)-4-MMPUMHINH-2-UIMTHPUIA3UH- | -1t
TpudTOpMeTaHCYIb(POHATA B BUJE KOPUUHEBON KUAKOCTH.

IH AMP (400 MI', D,0) 10,37 (d, 1H) 10,00 (d, 1H) 9,48-9,42 (m, 1H) 9,23-9,20 (m, 2H)
7,83 (t, 1H) 5,82 (d, 2H) 3,83 (s, 3H) 3,82-3,78 (m, 3H)

Cranus 3. ITonyuenue METOKCH-[ (4-TUpUMHUINH-2-UITHPUAA3UH- | -1ii-1 -

wn)metwi|pocunara A245

(]
= \_l
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K NepeMelINBaeMOMYy  PacTBOPY 1-(aumetoxcudochopunmernn)-4-mupuMHUANH-2-
wimipuaasus-1-us rpudropmerancynbponara (0,1 r) B nuxmopmerane (10 mur) mobasisiim
opomrpumermiicunad (0,097 mi1) mpu KOMHAaTHOH TemmepaType. PeakIMOHHYIO CMech
nepemMellrBaId MIPU KOMHATHOM TeMIepaType B TedeHHe 2 4acoB. PeakLMOHHYH CMeCh

KOHLIEHTPUPOBAIU U OCTATOK PACTBOPSUIM B BOAE (25 MJI) M NPOMBIBAN AMXJIOPMETAHOM
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(2x25 mu1). BopmHblii CIOM KOHLEHTPHPOBAIM M OYMINAIN TOCPEACTBOM IIPENapaTHBHOM
HPLC c¢ oOpamennoit ¢a3oii (TpupTopykCyCHass KHUCJIOTa MPUCYTCTBYET B JJIOEHTE) C
NOJIy4€HHUEM METOKCH-[(4-MUpUMHUANH-2-WINupuAa3us-1-uii-1-un)mermn|pochunara B Buze
CBETJIO-KOPUYHEBOTO TBEPJOrO BELIECTBA.

1H AMP (400 MI'y, D,0) 10,19-10,15 (m, 1H) 9,73-9,69 (m, 1H) 9,25-9,20 (m, 1H) 9,01 (d,
2H) 7,68-7,62 (m, 1H) 5,19 (d, 2H) 3,61 (d, 3H)

JIONOSIHUTEIbHBIE COeNMHEHHs B Ta0nuue A (HIDKE) MOJTydaiu MOCPEACTBOM aHAJIOTHYHBIX
NPOLEAYpP M3 COOTBETCTBYIOLIMX HCXOOHBIX MarepuayioB. CHernuanicty B JaHHOW OOJACTH
TEXHUKU OyneT TOHATHO, 4TO coemuHeHus ¢opmyibl (I) MOryT cymecTtBoBaTh B BHUIE
arpOHOMUYECKH TPUEMJIEMON COJIM, LBUTTEP-MOHA WJIM arpOHOMHYECKH MPHEMIIEMOI COJH
L[BUTTEP-UOHA, KaK OMHCAHO B JAaHHOM IOKYMEHTe paHee. [Ipy ynmOMHHAHWN KOHKPETHBIH
NPOTUBOMOH HE CUUTAETCS] OTPAaHUYMBANOINUM, U coenuHeHune ¢opmynsl (I) moxer ObITh

00pa3zoBaHO C JFOOBIM MOAXOISAIINUM TPOTHBOHOHOM.

SIMP-criekTphl, TpHBEICHHBIE B TaHHOM JOKYMEHTE, peructpupoBanu jgubo Ha Bruker
AVANCE III HD, pa6oratomem mipu 400 MI', ocHammenHoM 3oH10M Bruker SMART, eciu
HE YKa3aHO WHOe. XMMHYECKHE CIOBUTH BBIPAXKAJIM B ppm Ui ClIabOMOJBHOTO CABUIA OT
TMS, nubo ¢ TMS, nmubo ¢ curHajgamMu OCTaTOYHOTO PACTBOPHUTENS B KaU€CTBE BHYTPEHHETO
cranzaapra. Cienyromuye MyJIbTHILIETHOCTH MIPUMEHSIIOT JUJIsl OIIMCAHUS IHKOB: $ = CHHIJIET, d
= nyoner, t = Tpurier, dd = nybner nybneros, dt = ny0ser TPpUIIETOB, = KBapTeT, quin =
KBUHTET, M = MyJbTHILIET. JIOMOJHUTEIBHO br. MPUMEHSIFOT AJISi OMHCAHHUSI LIMPOKOTO

CUrHaljia v app. IpuMECHAOT OJId OIMUCAaHUA Kancymei/'lcsl MYJIbTUIIJIETHOCTH.

I[OHOJ'IHI/ITG.HBHBIG COCIUHECHUA B Ta6m/1ue A nojiydajin mnocCpEACTBOM aAHAJIOTMYHBIX

NPOLEAYP U3 COOTBETCTBYIOIIUX UCXOAHBIX MaTEPUATIOB.
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Tabauua A. Pusnueckre NaHHbIE Il COEAUHEHNI [0 HACTOAEMY W300DETEHU

Howmep
COCIUHECHUSA

CrpyxTypa

"H aMP

Al

(400 MT'y, D,0) 10,19 (d, 1H) 9,84 (d, 1H)
9,20 (dd, 1H) 8,99 (d, 2H) 7.64 (t, 1H) 5,27-
5,18 (m, 2H) 3,71-3,63 (m, 2H)

A2

(400 MT'w, D,0) 10,22 (d, 1H) 9,84 (d, 1H)
9,30 (dd, 1H) 9,01 (d, 2H) 7,66 (t, 1H) 5,84
(s, 2H) 3,79 (s, 3H)

A3

(400 MT', D,0) 10,26 (brs, 1H) 9,94 (br d,
1H) 9,27-9.39 (m, 1H) 8,96-9,14 (m, 2H)
7,56-7,73 (m, 1H) 5,97 (s, 2H)

A4

(400 MT', D,0) 10,09 (d, 1H) 9,87 (d, 1H)
9,35 (d, 1H) 9,12 (dd, 1H) 9,04 (d, 1H) 8,29
(dd, 1H) 5,24 (t, 2H) 3,67 (t, 2H)

A5

(400 MI'u, D,0O) 10,15 (d, 1H) 9,87 (d, 1H)
9,33 (dd, 1H) 9,12 (dd, 1H) 8,52 (dd, 1H)
7,99 (dd,1H) 5,32-5,19 (m, 2H) 3,73-3,65
(m, 2H)

A6

(400 MT'w, D,0) 10,18 (d, 1H) 9,80 (d, 1H)
9,19 (dd, 1H) 9,00 (d, 2H) 7.64 (t, 1H) 5,01
(t, 2H) 2,98 (t, 2H) 2,53 (quin, 2H)

A7

(400 MT'w, D,0) 10,08 (d, 1H) 9,79 (d, 1H)
9,39 (d, 1H) 9,08 (dd, 1H) 8.,89-8.83 (m,
1H) 8,78 (d, 1H) 5,24-5,16 (t, 2H) 3.65 (t,
2H)
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Howmep
COCIUHECHUSA

CrpyxTypa

"H amMP

A8

/7 >0

(400 MT'n, CD;0D) 10,32 (d, 1H) 10,02 (d,
1H) 9,65 (d, 1H) 9,34 (dd, 1H) 8,98-8,94 (m,
1H) 8,92-8.89 (m, 1H) 5,22-5,12 (m, 2H)
422-4.11 (m, 4H) 2,87-2,76 (m, 2H) 1,38-
1,31 (m, 6H)

A9

OH

(400 MI'u, CD;0D) 10,28 (d, 1H) 10,00 (d,
1H) 9,62 (d, 1H) 9,28 (dd, 1H) 8,96-8,93 (m,
1H) 8,90 (d, 1H) 5,19-5,12 (t, 2H) 3,28 (4,
2H) (oxun npoton CO,H otcyrcTByeT)

Al0

(400 MI', CD;0D) 10,27 (d, 1H) 9,93 (d,
1H) 9,63 (d, 1H) 9,28 (dd, 1H) 8,96-8,92 (m,
1H) 8,88 (d, 1H) 5,11 (t, 2H) 2,95 (t, 2H)
2,62 (quin, 2H)

All

(400 MI'w, D,0) 9,80-9.97 (m, 2H) 9,62-
9,75 (m, 1H) 9,359,350 (m, 1H) 8,97 (dd,
1H) 8,19-8,42 (m, 1H) 5,20-529 (m, 2H)
3,59-3.73 (m, 2H)

Al2

(400 MTI', D,O) 9,86-9.95 (m, 2H) 8,90-
9,00 (m, 3H) 8,35 (brd, 2H) 5,27 (t, 2H) 3,69
(t, 2H) (oaun nporon NH orcytcTByeT)
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Homep CrpyxTypa 'H AMP
COCIUHCHUSA
o
NN
N NN (400 MTI', D,0) 10,28 (s, 1H) 9,88 (d, 1H)
Al3 I 9,27 (d, 1H) 8,71 (d, 1H) 7,10 (d, 1H) 5,29
LN (t, 2H) 4,13 (s, 3H) 3,74 (t, 2H)
IS//
/ATl
g "o
/OT\N
b
N Z ﬁ (400 MI', D,0) 10,19 (s, 1H) 9,78 (d, 1H)
Al4 N 9,14 (d, 1H) 8,74 (s, 2H) 5,24 (t, 2H) 4,06 (s,
o 3H) 3,71 (t, 2H)
”
//S\o‘
O/
Ns
/ \?P
N 7 (400 MI'u, D,0) 10,39 (s, 1H) 10,01 (s, 1H)
Al5 IN 9,57 (s, 2H) 9,44 (s, 1H) 5,23-5,50 (m, 2H)
SN 3,70-3,85 (m, 2H) 3,45 (s, 3H)
S/
O// Yo
@
N P
T N Z | (400 MI'm, D,0) 10,17 (d, 1H) 10,03 (d,
Al6 \N/N* 1H) 9,20 (dd, 1H) 8,23 (d, 1H) 6,99 (d, 1H)
\L o 5,35 (m, 2H) 3,74 (m, 2H) 3,35 (s, 6H)
4
//S\o‘
cl
Z SN
\(\I
N Z | (400 MI'u, D,0) 10,24 (d,1H) 9,86 (d, 1H)
Al7 x N 9,24 (dd, 1H) 9,05 (s, 2H) 5,26 (t, 2H) 3,70
N o (t. 2H)
S/
/ Qo
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Homep CrpyxTypa 'H AMP
COCIUHCHUI
|
Ny Z (400 MI'y, D,0) 9,98 (d, 1H) 9.45 (d, 1H)
Al8 |N 8,81 (dd, 1H) 8,37 (s, 2H) 5,06 (t, 2H) 3,56
SN \L (t. 2H) 3,12 (s, 6H)
o
S/
NG o
F
Z N
\(\l )
a | (400 MT'y, D,0) 10,22 (d, 1H) 9,85 (d, 1H)
Al19 N 9,22 (dd, 1H) 8,96 (s, 2H) 5,25 (t, 2H) 3,69
N \L _ (t, 2H)
0
s/
RS
O/ ©
NH,
NN
| (400 MT', D,0) 10,11 (d, 1H) 9,96 (d, 1H)
A20 N 9,13 (dd, 1H) 8,29 (d, 1H) 6.83 (d, 1H)
(o] I, o 5,31(m, 2H) 3,73(m, 2H) (asa npotona NH,
F s PN u oauH npotoH SO;H oTcyTcTBYIOT)
on /" OH
F
F
NN
N NN (400 MTI'y, D,0) 10,24 (s, 1H) 9,90 (d, 1H)
A21 I, 9,24 (d, 1H) 8.86 (d, 1H) 7.57 (d, 1H) 5,31
N (t, 2H) 3,74 (t, 2H) 2,66 (s, 3H)
\|\ o
/y
//S\o‘
XN
| _
N p (400 MT', D,0) 10,22 (d, 1H) 9,86 (d, 1H)
A22 N 9,21 (dd, 1H) 8,90 (s, 2H) 5,25-5,31 (m, 2H)

3,69-3,77 (m, 2H) 2,44 (s, 3H)
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Homep CrpyxTypa 'H AMP
COCITMHCHUS
F
F | _F
NN
_ (400 MT', D,0) 10,30 (s, 1H) 9,90 (d, 1H)
A23 N Z\ 9,32 (d, 1H) 9,29 (d, 1H) 8,04 (d, 1H) 5,25
Q H* (t, 2H) 3,68 (t, 2H)
0]
IS//
o
F
F
F NN
NP (400 MI'w, D,0) 10,31 (d, 1H) 9,94 (d, 1H)
A24 I, 9,33-9,38 (m, 3H) 5,26-5,31 (m, 2H) 3.69-
X Nj\ 3,73 (m, 2H)
0
Y
//S\o‘
A
A N
| P (400 MI'u, D,O) 10,35 (d, 1H) 9,97 (m, 1H)
A25 N Z SN 9.45 (m, 2H) 9,36 (m, 1H) 5,30-5,36 (m,
SN ~L 2H) 3.73 (m. 2H)
o
o)
()
Z _
N Z | cl (400 MT'w, D,0) 10,16 (d, 1H) 9,85 (d, 1H)
* 9,18 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H) 5,11
A26 X N
N (t, 2H) 3,24 (t, 2H) (oaun mporon CO,H
o OTCYTCTBYET)
OH
H\N+/
cr | (400 MT'w, D,0) 9.87-9.97 (m, 2H) 8.92-
A7 X Z 9,07 (m, 3H) 8,44-8,53 (m, 2H) 5,27 (t, 2H)
I - 3,68 (dd, 2H) (oams mporon NH
N\ /N\/\ /
N //S§o OTCYTCTBYET)
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A28

|
NS cr

OH

(400 MI', CD;0D) 10,32 (d, 1H) 10,13 (d,
1H) 9,56 (s, 1H) 9,42-9,35 (m, 1H) 9,23 (d,
1H) 8.61 (d, 1H) 5,21 (t, 2H) 3,32-3,27 (m,
2H) (oxuu npoton CO,H otcytcTByeT)

A29

(400 MI'u, D,0) 10,03 (d, 1H) 9,80 (d, 1H)
9,35 (d, 1H) 9,05 (dd, 1H) 8,87-8,82 (m, 1H)
8,76 (d, 1H) 5,08 (t, 2H) 3,22 (t, 2H) (ogun
npotoH CO,H orcyrcTByeT)

A30

(400 MT'm, CD,0D) 10,30-10,26 (m, 1H)
10,04-10,00 (m, 1H) 9,669,64 (m, 1H)
9,33-9,30 (m, 1H) 8,97-8.93 (m, 1H) 8.91-
8,88 (m, 1H) 5,25-5,14 (m, 2H) 3,71-3,68
(m, 3H) 3,35-3,27 (m, 2H)

A3l

(400 MT'w, D,0) 10,07 (d, 1H) 9,87 (d, 1H)
9,10 (dd, 1H) 8,95 (d, 1H) 8,13 (d, 1H) 5,24
(t, 2H) 3,67 (t, 2H) 2,78 (s, 3H)

A32

(400 MI'w, D,0) 10,26 (s, 1H) 9,86 (d, 1H)
9,26 (dd, 1H) 6,42 (s, 1H) 5,28 (t, 2H) 4,06
(s, 6H) 3,74 (t, 2H)

A33

(400 MT'w, D,0) 10,34 (d, 1H) 9,96 (d, 1H)
9,54 (s, 2H) 9,37 (m, 1H) 5,25 (m, 2H) 4,02
(s, 3H) 3,70 (m, 2H)
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Homep CrpyxTypa 'H AMP
COCIUHECHUSA
XN (400 MT', D,0) 10,20 (m, 1H) 9,80 (m, 1H)
A34 | _ 9,10 (m, 1H) 8,76 (s, 2H) 5,30 (m, 2H) 3,70
N i (m, 2H) 2,10 (m, 1H) 1,20 (m, 2H) 0,95 (m,
X N\/\S’/ 2H)
V> No-
[o]
I N
N N (400 My, D,0) 10,12 (d, 1H) 9,83 (d, 1H)
A35 N \ o 9,08 (dd, 1H) 8.42 (d, 1H) 7,89 (d, 1H) 5,28~
N~ < 5,19 (m, 2H) 3,71-3,64 (m, 2H) 2,74 (s, 3H)
)
0
rN
N7 | S (400 MTI'w, D,0) 10,15 (s, 1H) 9,84 (d, 1H)
N o 9.15 (dd, 1H) 8.86 (s, 2H) 5.13 (t, 2H) 3,27
A36 0 N (t. 2H) 2.40 (s, 3H) (omun mpoton CO,H
- OJS( OH OTCYTCTBYET)
F
g °F
N
(400 My, D,0) 10,20 (d, 1H) 9,91 (d, 1H)
A37 N 9,22 (dd, 1H) 8,86 (d, 1H) 7,58 (d, 1H) 5.18
~ H o (t, 2H) 3,31 (t, 2H) 2,66 (s, 3H)
0
/0 XN
| P (400 MI'y, D,0) 10,15 (d, 1H) 9,79 (d, 1H)
A38 N H+ i 9.12 (dd, 1H) 8,73 (s, 2H) 5,12 (t, 2H) 4,06
X N\/\n/o (s, 3H) 3,29 (t, 2H)
(o]
F
F F
NN (400 MTI'w, D,0) 10,32 (d, 1H) 9,96 (d, 1H)
A39 P 9.32-9.38 (m, 2H) 8,10 (d,1H) 5.19 (t, 2H)
N Z H 3,30 (t, 2H)
A N+\/\"/0_
O
(400 My, D,0) 10,22 (d, 1H) 9,92 (d, 1H)
9,18-9,26 (m, 1H) 8,99-9,05 (m, 2H) 7.68 (t,
A40 1H) 5,49-5.60 (m, 1H) 3,39 (dd, 1H) 3,10-

3,21 (m, 1H) 1,71 (d, 3H) (ogun mpotoH
CO;H orcytctByer)
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Homep CrpyxTypa 'H AMP
COECIUHCHHUA
NH,
SN
N/ S\ (400 MI'u, D,0) 10,06 (s, 1H) 10,00 (d, 1H)
A4l | l, 9,13 (dd, 1H) 8,28 (d, 1H) 6,85 (d, 1H) 5,20
=N OH (t, 2H) 3,31 (t, 2H) (aBa mporona NH, u
0 \/\ﬂ/ oaus nipoton CO,H orcyrcTByIOT)
(o)
F
F
|
NN (400 MI'y, D;0) 9,93 (d, 1H) 9,53 (d, 1H)
A42 I 8.80 (dd, 1H) 8,35 (s, 2H) 5,01 (t, 2H) 3,23
Sn (t, 2H) 3,14 (s, 6H)
o
o
cl NN
\(\/ _ (400 MI'y, D,0) 10,18 (s, 1H) 9,86 (brd,
A43 N i 1H) 9,21 (dd, 1H) 9,03 (s, 2H) 5,12 (t, 2H)
LN o° 3,25 (t, 2H)
\/T
HZN\(\N
|
NV~ (400 MT'm, D,0) 9,98 (br s, 1H) 9,60 (br d,
Add ~ |N+ 1H) 8,88 (br d, 1H) 8,37 (s, 2H) 5,03 (br t,
N~ 2H) 3,20 (br t, 2H) (aBa mporona NH,
o OTCYTCTBYIOT)
o
1
SNNW A
| | (400 MT', D,0) 10,07 (s, 1H) 9,83 (d, 1H)
A45 ~ N 9,07 (dd, 1H) 8,15 (d, 1H) 6,76 (d, 1H) 5,10
N
(t, 2H) 3,20 (t, 2H) 3,16 (s, 6H)
o
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Homep CrpyxTypa 'H AMP
COCIUHECHUSA
o}
OQS//
/ \?p
NN Z (400 MI'y, D,0) 10,33 (d, 1H) 10,00 (d, 1H)
A46 « |N 9,54 (s, 2H) 9,40 (dd, 1H) 5,20 (t, 2H) 3,43
N (s, 3H) 3,32 (t, 2H)
o
(o]
N
(400 MI'y, D,0) 10,09 (d, 1H) 9,81 (d, 1H)
A47 N N 9,10 (m, 1H) 7,37 (s, I1H) 5,08 (t, 2H) 3,21
g HV\(O (t, 2H) 2,51 (s, 6H)
.
N
(400 MI'y, D,0) 10,13 (s, 1H) 9,80 (d, 1H)
A48 N NN 9,12 (dd, 1H) 7,27-7,42 (m, 1H) 5.21 (t, 2H)
Il 0 3,66 (t, 2H) 2,52 (s, 6H)
A \/\S/
/0"
O
(o]
SN (400 MI'y, D,0) 10,39 (d, 1H) 9,92 (d, 1H)
A49 AN 9,39-9,46 (m, 1H) 9,27 (d, 1H) 8,10 (d, 1H)
N ﬁ o 5,30 (t, 2H) 3,73 (t, 2H) 2,82 (s, 3H)
NG
V>0
N (400 MI'y, D,0) 10,18 (m, 1H) 9.8 (m, 1H)
A50 9,18 (m, 1H) 8,7 (m, 1H) 7.46 (m, 1H) 5,24
NZ N\ F (m, 2H) 3,7 (m, 2H) 2,2 (m, 1H) 1,2 (m, 4H)
I, o) (oaun mporon OH otcyTcTBYET)
N N\/\S//
7 N0
SN (400 MT', D,0) 10,10 (m, 1H) 9,80 (m, 1H)
A51 PN 9,10 (m, 1H) 8,60 (m, 2H) 5,10 (m, 2H) 3,20

(m, 2H) 1,90 (m, 1H) 1,10 (m, 2H) 0,85 (m,
2H)
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AS52

(400 MI'y, D,0) 9,91 (d, 1H) 9,67 (d, 1H)
8,83 (dd, 1H) 8,22 (d, 1H) 7,19 (d, 1H) 4,93
(t, 2H) 2,95 (t, 2H) 2,49 (quin, 2H)

A353

(400 MT'y, D,0) 10,05 (d, 1H) 9,84 (d, 1H)
9,11 (dd, 1H) 8,93 (d, 1H) 8,23 (d, 1H) 5,01
(t, 2H) 2,96 (t, 2H) 2,51 (quin, 2H)

A54

(400 MI'm, D,0) 10,15 (d,1H) 9.85 (d, 1H)
9,18 (dd, 1H) 8.98 (d, 2H) 7,63 (t, 1H) 5,12
(t, 2H) 3,59 (s, 3H) 3,25 (t, 2H)

AS5

(400 MT'w, CD;0D) 10,26 (d, 1H) 10,05 (d,
1H) 9,30 (dd, 1H) 9,03 (d, 1H) 8,24 (d, 1H)
5,17 (¢, 2H) 3,26 (t, 2H) 2.85 (s, 3H)

A56

(400 MT'u, CD;OD) 10,21-10,34 (m, 1H)
9,97 (d, 1H) 9,25-9.35 (m, 1H) 9,10-9,15
(m, 2H) 7,60-7,76 (m, 1H) 7,16-7,34 (m,
SH) 5.16-5,24 (m, 2H) 5,05-5,15 (m, 2H)
3,31-3,39 (m, 2H)

AS57

(400 MI'y, D,0) 9,94 (d, 1H) 9,81 (d, 1H)
8,97 (dd, 1H) 8.43 (d, 1H) 7,36 (d, 1H) 5,22
(t, 2H) 3,66 (t, 2H) (oaun mporon NH
OTCYTCTBYET)

A58

(400 MT', D,0) 10,29 (m, 1H) 9,91 (m, 1H)
9.49 (s, 2H) 931 (m, 1H) 3,14 (m, 2H)
3,26(m, 2H) 2,74 (s, 3H)
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Homep CrpyxTypa 'H AMP
COCOUHCHUY
o) NH
NN
| (400 MT', D,0) 10,26-10,42 (m, 1H) 9,94
— (d, 1H) 9,33-9,49 (m, 1H) 9,23-9,31 (m, 1H)
A39 N Z h‘ 8,06-8,27 (m, 1H) 8,19 (s, 1H) 5,17 (t, 2H)
SN 3,28 (t, 2H) 3,01 (s, 3H)
o)
-
N7 X
)l\ P N (400 MI'u, CD;0D) 10.28-10,21 (m, 1H)
A60 ‘l’ N o 9,99 (d, 1H) 9,26 (dd, 1H) 8,93 (d, 1H) 8,04
N+
Ay (d, 1H) 5,27 (t, 2H) 4,16 (s, 3H) 3,59 (t, 2H)
/ANo!
(o]
N\
\[ (400 MI'u, CD;0D) 10.26-10,22 (m, 1H)
A6l N N 9,87 (d, 1H) 9,49-9.47 (m, 1H) 9,20 (dd, 1H)
| I o 8,85-8.82 (m, 1H) 5,24 (t, 2H) 3.58 (t, 2H)
NZ N s 2,71 (s, 3H)
/o)
(o}
o
(400 MI'y, CD;OD) 1024-10,20 (m, 1H)
s NI N 9,93 (d, 1H) 9,24 (dd, 1H) 9,02 (d, 1H) 7,89
kN/ N o (d, 1H) 5,11 (t, 2H) 4,11 (s, 3H) 2,93 (t, 2H)
. o 2,61 (quin, 2H)
N O
SN (400 MI', D,0) 9.89 (br s, 1H) 9,69 (br d,
AG3 N 1H) 8,82-8,98 (m, 1H) 7,83-8.03 (m, 2H)
\ 7,49 (brd, 1H) 5,02 (br t, 2H) 3,19 (br t, 2H)
A N*\/\"/o‘ 2,55 (s, 3H)
0
N
(400 MTI'w, D,0) 10,03 (d, 1H) 9.78 (d, 1H)
A6d NN 8,99 (dd, 1H) 8,82 (d, 1H) 8.29 (d, 1H) 8,13
s o (t, 1H) 7,70 (dd, 1H) 5,24 (t, 2H) 3.71 (4,
Y \/\S\ 2H)
O// =0
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Homep CrpyxTypa 'H AMP
COCIUHCHUI
NN
| (400 MI'w, D,0) 9,82 (d, 1H) 9,68 (m, 1H)
AGS Z AN 8,73-8,74 (m, 1H) 8,56-8,57 (m, 1H) 7,91-
\ H o 7,93 (m, 1H) 7,54-7,56 (m, 1H) 5,13 (t, 2H)
\/\n/ 3,27 (t, 2H) 2.45 (s, 3H)
(o}
NN
(400 MI'y, D,0) 9,80 (d, 1H) 9,71 (d, 1H)
A66 Y 8,75 (dd, 1H) 8,52-8,58 (m, 1H) 7.85-7,94
M+ 0 (m, 1H) 7,53 (dd, 1H) 5.21-5,30 (m, 2H)
XN 3,66-3,75 (m, 2H) 2.44 (s, 3H)
/>0
N
P (400 MTI'y, D,0) 9,91 (d, 1H) 9.72 (d, 1H)
AGT Z N 8,91 (dd, 1H) 8,55 (dt, 1H) 7,74-7,82 (m,
L ~ . o 1H) 7,61-7,67 (m, 1H) 5,00-5,05 (m, 2H)
\/\"/ 3,18 (¢, 2H)
(o}
N
(400 MI'y, D,0) 10,05-10,10 (d, 1H) 9.80
A6S AN (d, 1H) 8,02 (m, 1H) 8,60-8,69 (m, 1H)
L M 0 7.83-7,93 (m, 1H) 7,67-7,79 (m, 1H) 5.15-
X \/\/S/\ ) 5,35 (m, 2H) 3,69-3,73 (m, 2H)
o/ (@)
C
NN
(400 MI', D,0) 10,03 (d, 1H) 9,74 (d, 1H)
A69 AN 8,98 (dd, 1H) 8,80 (d, 1H) 8,25 (d, 1H) 8,11
L. L (dd, 1H) 5,17-5.24 (m, 2H) 3,65-3,72 (m,
NSNS 2H)
/20n6)
(o]
F
N
P (400 MI'u, D,0) 10,03 (d,1H) 9,77 (d, 1H)
A70 & N o 8,99 (dd, 1H) 8,63 (d, 1H) 7,77 (d dd, 1H)
F ™ N+\/\s// 5,19-5,29 (m, 2H) 3.,66-3,72 (m, 2H)
/70"
(o]
(400 MTI'y, D,0) 9,99 (d, 1H) 9.75 (d, 1H)
A7l 8,94 (dd, 1H) 8.70 (d, 1H) 8,34 (dd, 1H)

7,67-7,90 (m, 1H) 5,09 (t, 2H) 3,24 (t, 2H)
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AT2

F

(400 MI'm, D,0) 10,01 (d,1H) 9,72 (d, 1H)
8,94 (dd, 1H) 8,69 (d, 1H) 8,34 (dd, 1H)
7,74-7.89 (m, 1H) 5,19 (t, 2H) 3,67 (t, 2H)

AT73

(400 MT'w, D,0) 10,11 (d, 1H) 9,83 (d, 1H)
9,08 (dd, 1H) 8.46 (d, 1H) 8,29 (t, 1H) 8,06
(d, 1H) 5,11 (¢, 2H) 3,25 (t, 2H)

A74

(400 MT', D,0) 10,15 (d, 1H) 9,81 (d, 1H)
9,10 (dd, 1H) 8,48 (d, 1H) 8,28 (t, 1H) 8,06
(d, 1H) 5,24 (t, 2H) 3,7 (t, 2H)

A75

NN

(400 MI'y, D,0) 9,91 (d, 1H) 9,67 (d, 1H)
8,87 (dd, 1H) 7,95-8,03 (m, 1H) 7,85-7,94
(m, 1H) 7,48 (d, 1H) 5,14 (t, 2H) 3,61 (t,
2H) 2,54 (s, 3H)

A76

(400 MI'w, D,0) 10,21 (s, 1H) 9,85 (d, 1H)
9,22 (dd, 1H) 6,41 (s, 1H) 5,14 (t, 2H) 4,04
(s, 6H) 3.28 (t, 2H)

AT77

(400 MT'm, CD,0OD) 10,35-10,47 (m, 1H)
10,05 (d, 1H) 9,37-9.44 (m, 1H) 9,08-9,15
(m, 2H) 7,65-7,78 (m, 1H) 7,32-7.43 (m,
2H) 7,18-7.27 (m, 1H) 7,03-7,15 (m, 2H)
5,30 (t, 2H) 3,58 (t, 2H)
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AT78

(400 MI'tr, D,0) 9,98-9,93 (m, 1H) 9,58 (d,
1H) 8,98 (d, 1H) 8,89 (dd, 1H) 8,42 (d, 1H)
491 (t, 2H) 4,01 (s, 3H) 2,95 (t, 2H) 2,48
(quin, 2H)

A79

(400 MI'w, D,0) 10,06-10,04 (m, 1H) 9,76-
9,72 (m, 1H) 9,21 (d, 1H) 9,05 (dd, 1H) 8,88
(d, 1H) 4,97 (¢, 2H) 2,96 (t, 2H) 2,51 (quin,
2H)

A80

(400 MI'w, D,0) 10,28-10.42 (m, 1H) 9,93-
10,10 (m, 1H) 9,37-9.45 (m, 1H) 9,12 (d,
2H) 7,70 (t, 1H) 5,06-5,20 (m, 2H) 3,21 (&,
2H) 1,40-1,46 (m, 9H)

A81

(400 MT'm, CD;OD) 10,29-10,43 (m, 1H)
10,02 (d, 1H) 9,36-9.49 (m, 1H) 9,04-9,18
(m, 2H) 7,63-7,76 (m, 1H) 5,10-5.24 (m,
2H) 4,92-5.04 (m, 1H) 3,14-341 (m, 2H)
1,12-1,25 (m, 6H)

A82

(400 MT, D,0) 10,07-10,18 (m, 1H) 9,77-
9,90 (m, 1H) 9,12-9,23 (m, 1H) 8,96 (d, 2H)
7,52-7,70 (m, 1H) 5,04-5,17 (m, 2H) 4,03
(q, 2 H) 3,14-330 (m, 2H) 1,01-1,13 (m
3H)

>

AS83

(400 MI'w, D,0) 10,09-10,03 (m, 1H) 9,80-
9,76 (m, 1H) 9,15 (s, 1H) 9,04 (dd, 1H) 8,66
(s, 1H) 5,20 (t, 2H) 3,65 (t, 2H) 2,62 (s, 3H)

A84

(400 MTu, D,0) 10,08-10,04 (m, 1H) 9,78
(d, 1H) 9,32 (s, 1H) 9,08 (dd, 1H) 8,82 (s,
1H) 4,99 (t, 2H) 2,96 (t, 2H) 2,57-2.46 (m,
2H)
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A85

(400 MTI'm, CD;OD) 10,29-10.24 (m, 1H)
10,02-9,95 (m, 1H) 9,41 (s, 1H) 9,29-925
(m, 1H) 8,79 (s, 1H) 5.16 (t, 2H) 3,30-3,23
(m, 2H) 2,73 (s, 3H) (omun mporon CO,H
OTCYTCTBYECT)

A86

(400 MI'u, CD;OD) 10,16-10,12 (m, 1H)
10,09 (d, 1H) 9,22 (dd, 1H) 8,36 (d, 1H)
7.44 (d, 1H) 5,18 (t, 2H) 3,27 (t, 2H) (ogun
mpotoH CO,H wu ommn nporon OH
OTCYTCTBYIOT)

A87

(400 MTu, D,0) 9,83-9.86 (m, 1H) 9,62-
9,75 (m, 1H) 9,01-9,04 (m, 2H) 7,40-7,83
(m, 1H) 5,18-525 (m, 2H) 3,57-3,80 (m,
2H) 2,64-2,87 (m, 3H)

A88

(400 MI'w, D,0) 9,76 (d, 1H) 9,69-9.88 (m,
1H) 9,02 (d, 1H) 8,77 (d, 1H) 7,69 (t, 1H)
5,21 (t, 2H) 3,71 (t, 2H) 2,94 (s, 3H)

A89

(400 MI', D,0) 10,22 (d, 1H) 9,93 (d, 1H)
9,25 (dd, 1H) 9,05 (d, 2H) 7,70 (t, 1H) 5,22
(t, 2H) 3,30-3,40 (m, 2H) 3,27 (s, 3H) (ogun
npotoH NH oTcyrcTByeT)

A90

(400 MTw, D,0) 10,10-10,04 (m, 1H) 9,67
(d, 1H) 9,05 (dd, 1H) 8,91 (s, 1H) 8,34 (s,
1H) 4,94 (t, 2H) 4.01 (s, 3H) 2,97-2,90 (m,
2H) 2,54-2,44 (m, 2H)

A91

(400 MT', D,0) 9,98 (m, 1H) 9,78 (m, 1H)
8,98 (m, 1H) 8,76 (s, 1H) 8,24 (m, 1H) 8,10
(m, 1H) 7,68 (m, 1H) 5,12 (m, 2H) 4,10 (m,
2H) 3,26 (m, 2H) 1,14 (m, 3H)
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Homep CrpyxTypa 'H AMP
COCITMHCHUS
v
H) 2 > m? 2 m?
Y SN 400 MI'y, D,0) 10,23 (m, 1H) 9,89 (m, 1H
A92 PN 9,25 (m, 1H) 9,12 (s, 2H) 5,16 (m, 2H)
<L o 3,26(m, 2H) 3,08 (s, 3H) 3,02 (s, 3H)
N/
\/\ﬂ/
HN/
H) 2 > m’ > m)
© | SN 400 MI'u, D,0O) 10,27 1H) 9,94 1H
A93 PN 9,33 (s, 3H) 5,18 (m, 2H) 3,26 (m, 2H) 2,94
« |N+ o (m, 3H) (oaun npoton NH otcyTcTBYET)
N/
\/\g/
o
SN (400 MT'w, D,0) 10,22 (d, 1H) 9.84 (d, 1H)
A94 P N 921 (d, 1H) 6,91 (s, 1H) 5,25 (t, 2H) 4,05 (s,
N | 3H) 3,70 (t, 2H) 2,52 (s, 3H)
NP NN
/ Xg
"0
0
NH (400 MTI'w, D,0) 9,89-9.98 (m, 1H) 9,83 (d,
A5 | _ 1H) 8,97 (dd, 1H) 6,49 (s, 1H) 5,18 (t, 2H)
N | \hll o 3,60 (t, 2H) 2,33 (s, 3H) (oaus nporon NH
NN s/\ OTCYTCTBYET)
O// o
SN (400 MI'y, D,0) 10,06 (d, 1H) 9,65-9,77 (m,
A06 P N 1H) 9,00-9,09 (m, 1H) 8,48-8.63 (m, 1H)
N | 5,02 (t, 2H) 3,15 (t, 2H) 2,49 (s, 3H) 2,26 (s,
e e
&
SN
(400 MI'y, D,0) 10,10 (d, 1H) 9,73 (d, 1H)
A97 N N 9,07 (dd, 1H) 8,57 (s, 1H) 5,13-5,18 (m, 2H)

3,58-3,64 (m, 2H) 2.49 (s, 3H) 2,26 (s, 3H)
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COCIUHECHUSA
F. N
\[ N (400 MTI'w, D,0) 10,06-10,03 (m, 1H) 9,75-
A8 7 N 9,71 (m, 1H) 9,12-9,09 (m, 1H) 9,04 (dd,
|1, A0 1H) 8,74 (dd, 1H) 4,97 (t, 2H) 3,00-2,94 (m,
NSNS 2H) 2,56-2,47 (m, 2H)
(o]
Cl
NN
(400 MTI'y, D,0) 10,23 (d, 1H) 9.85 (d, 1H)
A99 NZ N 9,22 (dd, 1H) 8,89 (s, 1H) 5,25 (m, 2H) 3,70
| I - (m, 2H) 2,70 (s, 3H)
N
7 X0
(@]
Cl NN
(400 MT', D,0) 10,53 (br s, 1H) 9,58 (br s,
A100 N7 | SN 1H) 9,16 (br s, 1H) 8,85-8,92 (m, 1H) 5,15-
. . 5,22 (m, 2H) 3,23 (brs, 2H) 2,69 (s, 3
”éN\/\n/o ( ) 3.23( ) 2,69 (s, 3H)
(o]
o
AN
N (400 MTI'w, D,0) 10,20 (d, 1H) 9.85 (d, 1H)
A101 N N 9,21 (dd, 1H) 8,66 (d, 1H) 7,05 (d, 1H) 5,13
| . ) (t, 2H) 4,08 (s, 3H) 3,26 (t, 2H)
WNV\[rO
o]
Cl N
N (400 MIw, D,0) 9,65-9.81 (m, 2H) 8.67-
A102 I, 8,77 (m, 1H) 8,53-8,61 (m, 1H) 7,91-8,00
N N\/\ (m, 1H) 4,95-5,10 (m, 2H) 2,98-3,02 (m,
ot o 2H) 2,54-2,56 (m, 2H) 2,43-2,45 (m, 3H)
I
Cl
XN
P (400 MI'y, D,0) 9,77 (d, 1H) 9,68 (s, 1H)
A103 | N o 8,72 (d, 1H) 8,54 (s, 1H) 7,92 (s, 1H) 5,22 (t,
NN 2H) 3,67 (t, 2H) 2,42 (s, 3H)
/ §o
(@)
F NN
(400 MT', D,0) 9,77-9,85 (m, 1H) 9,72 (br
Alod F N s, 1H) 8,74 (br s, 1H) 8,52-8.59 (m, 1H) 7,73
| o (br s, 1H) 526 (br s, 2H) 3,71 (br s, 2H)
NZ \/\//S§o 2,49 (brs, 3H)
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Al105

~

(400 MT'y, D,0) 10,19 (d, 1H) 9,83 (d, 1H)
9,19 (dd, 1H) 6,92 (s, 1H) 5,11 (s, 2H) 4,05
(s, 3H) 3,22 (t, 2H) 2,52 (s, 3H)

A106

(400 MI'w, D,0) 10,40-10,51 (m, 1H) 9,48-
9,65 (m, 1H) 8,99-9.23 (m, 1H) 8,36-8,54
(m, 1H) 5,13-530 (m, 2H) 3,97-421 (m,
3H) 3,17-3,37 (m, 2H) 2,14-2,25 (m, 3H)

A107

(400 MI'u, D,O) 10,16 (d, 1H) 9,86 (d, 1H)
9,21-9,15 (m, 1H) 8,99 (d, 2H) 7.64 (t, 1H)
511 (t, 2H) 3,24 (t, 2H) (ogun mpoTtoH
CO,H otcytctByeT)

Al08

(400 MT'w, D,0) 10,21-10,16 (m, 1H) 9,92
(d, 1H) 9,25-9,20 (m, 2H) 8,51 (d, 1H) 5,26
(t, 2H) 3,68 (t, 2H)

A109

(400 MT'w, D,0) 10,20-10,14 (m, 1H) 9,93
(d, 1H) 9,56-9,53 (m, 1H) 921 (dd, 1H)
8,79-8.74 (m, 1H) 5.25 (t, 2H) 3,67 (t, 2H)

Al110

(400 MT, D,0) 10,19-10,16 (m, 1H) 9,87
(d, 1H) 9,65 (s, 1H) 9,22 (s, 1H) 9,19 (dd,
1H) 5,23 (t, 2H) 3,66 (t, 2H)
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Alll

(400 MI'w, D,0) 10,08-10,04 (m, 1H), 9,84-
9,79 (m, 1H) 9,06 (dd, 1H) 9,01 (d, 1H) 7,95
(d, 1H) 5,01 (t, 2H) 4,01 (s, 3H) 3,01-2,95
(m, 2H) 2,58-2.49 (m, 2H)

Al12

(400 MI'w, D,0) 10,18-10,15 (m, 1H) 9,90-
9.85 (m, 1H) 9,56-9,53 (m, 1H) 9,30-9,27
(m, 1H) 9,19 (dd, 1H) 523 (t, 2H) 3.67 (.
2H)

All3

(400 MI', D,0O) 10,22 (d, 1H) 9,86 (d, 1H)
9,23 (dd, 1H) 9,04 (d, 2H) 7,69 (t, 1H) 5,06
(dt, 2H) 3,85 (quin, 2H) 2,44-2.53 (m, 2H)
1,13 (t, 3H) (oaun nporon OH orcyTcTByeT)

All4

(400 MI'w, D,0) 10,17-10,12 (m, 1H) 9,75-
9,71 (m, 1H) 9,15 (dd, 1H) 8,97 (d, 2H) 7,61
(t, 1H) 5,04 (s, 2H) 1,37 (s, 6H)

All15

(400 MI'w, D,0) 10,00-10,13 (m, 1H) 9,67-
9,78 (m, 1H) 8,93-9,06 (m, 1H) 8,30-8,44
(m, 1H) 7,40 (d, 1H) 4,98 (t, 2H) 4,11 (s,
3H) 2,97 (t, 2H) 2,52 (quin, 2H)

All6

(400 MI'uy, D,O) 9.86-9.98 (m, 1H) 9,72-
9,81 (m, 1H) 8,96 (dd, 1H) 8,34-8,48 (m,
1H) 7,35 (d, 1H) 4,86-5,10 (m, 2H) 2,84-
3,05 (m, 2H) 2,43 (s, 2H) (oaun nporon NH
OTCYTCTBYET)

All7

(400 MT', D,0) 9,98-10,10 (m, 1H) 9,85 (d,
1H) 9,13-9,22 (m, 1H) 9,06 (dd, 1H) 8,12-
8,24 (m, 1H) 5,16-5,31 (m, 2H) 3,58-3,73
(m, 2H) 2,57-2,69 (m, 3H)
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All8

(400 MT'w, CD;0OD) 10,28 (d, 1H) 10,14 (d,
1H) 9,40-9.32 (m, 2H) 8,67 (d, 1H) 5,21 (t,
2H) 3,34-3,26 (m, 2H) (ogun nporon CO,H
OTCYTCTBYECT)

Al19

(400 MI'u, CD;0OD) 10,39-10,33 (m, 1H)
10,14 (d, 1H) 9,71-9,68 (m, 1H) 9,44 (dd,
1H) 8,93 (d, 1H) 5,20 (t, 2H) 3,35-3,24 (m,
2H) (oxun npoton CO,H otcyrcTByeT)

Al120

(400 MI'u, CD;OD) 10,31-10,23 (m, 1H)
10,08 (d, 1H) 9,89 (s, 1H) 9,38-9,31 (m, 2H)
5,19 (t, 2H) 3,34-3,26 (m, 2H) (omun
npotoH CO,H orcyrcTByeT)

Al2]

(400 MI'u, CD;OD) 10,35-10,28 (m, 1H)
10,09 (d, 1H) 9,77 (d, 1H) 9,40-9,34 (m, 2H)
5,19 (t, 2H) 3,34-3.23 (m, 2H) (oaun
nporon CO,H orcyreryeT)

Al22

(400 MT'w, D,0) 10,24-10,20 (m, 1H) 9,91
(d, 1H) 9,20 (dd, 1H) 8,76 (d, 1H) 8,40 (d,
1H) 5,26 (t, 2H) 3,68 (t, 2H)

Al23

(400 MI'u, D,0) 10,16 (d, 1H) 9,79 (d, 1H)
9,20 (dd, 1H) 9,00 (d, 2H) 7,64 (t, 1H) 5,04
(s, 2H) 1,25 (s, 6H) (oauu mporon CO,H
OTCYTCTBYET)
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Al24

(400 MI', D,0) 10,26 (d, 1H) 9,89 (d, 1H)
9,27 (dd, 1H) 9,00-9,06 (m, 2H) 7.69 (t, 1H)
5,11-3.23 (m, 2H) 4,03-4,15 (m, 4H) 2,84
(dt, 2H) 1,21 (t, 6H)

Al25

(400 MI'u, D,0) 10,18-10,13 (m, 1H) 9,87-
9,82 (m, 1H) 9,20-9,14 (m, 1H) 8,98 (d, 2H)
7,63 (s, 1H) 5,10 (s, 2H) 3,24 (t, 2H) (ogun
npotoH CO,H orcyrcTByeT)

Al26

OH

(400 MI'u, CD;0D) 10,39 (d, 1H) 10,15 (d,
1H) 9,40 (dd, 1H) 8.89 (d, 1H) 8,45 (d, 1H)
5,22 (t, 2H) 3,34-325 (m, 2H) (omun
npotoH CO,H orcyrcTByeT)

Al27

(400 MI'm, D,0) 9,99 (d, 1H) 9,91 (d, 1H)
9,04 (d, 1H) 8,34 (d, 1H) 6,74 (d, 1H) 5,13
(t, 2H) 3,24 (t, 2H) (omun mporon NH wu
oxuH npotoH CO,H otcyreTByIOT)

Al28

\
\

4
:i

(400 MI', D,0O) 9,99 (s, 1H) 9,62 (d, 1H)
8,88 (d, 1H) 8,71 (dd, 1H) 8,37 (d, 1H) 7,79
(dd, 1H) 5,14 (t, 2H) 3,25 (t, 2H) (omun
mpotoH CO,H orcyrcTByeT)

Al29

(400 MI'u, D,0) 10,29 (d, 1H) 9,95-10,00
(m, 1H) 9,32-9.41 (m, 3H) 5,18 (t, 2H) 3,25-
335 (m, 2H) (oaun mnporon CO,H
OTCYTCTBYET)
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Al30

(400 MI'u, D,0) 10,16-10,25 (m, 1H) 9,81-
9.89 (m, 1H) 9.19-9.27 (m, 1H) 8,97-9.09
(m, 2H) 7.63-7.74 (m, 1H) 5,08-5,20 (m,
1H) 4,92-5,01 (m, 1H) 3.35-3.47 (m, 1H)
1,31 (d, 3H) (ommr mporon CO,H
OTCYTCTBYET)

Al31

(400 MI'u, D,0) 10,18 (m, 1H) 9,97 (m, 1H)
9,21 (m, 1H) 8,98 (m, 2H) 7,61 (m, 1H) 3,36
(s, 2H) 1,94 (s, 6H) (oauu mporon CO,H
OTCYTCTBYET)

Al32

(400 MI'n, D,0) 9,72 (d, 1H) 8,98 (d, 1H)
8,66-8.74 (m, 1H) 8,71 (d, 1H) 7,65 (t, 1H)
5,06 (t, 2H) 3,21 (t, 2H) 2,87 (s, 3H) (ogun
npotoH CO,H orcyrcTByeT)

Al33

(400 MI', D,0) 9,72 (d, 1H) 8,98 (d, 1H)
8.66-8,74 (m, 1H) 8,71 (d, 1H) 7,65 (t, 1H)
5,06 (t, 2H) 3,21 (t, 2H) 2,87 (s, 3H) (oaun
mporor CO,H otcyrcTByeT)

Al34

(400 MT'm, D,0) 10,20-10,18 (m, 1H) 9,81
(dd, 1H) 9,19 (dd, 1H) 9,00 (d, 2H), 7,65 (.
1H) 5,10-5,07 (m, 2H) 3,84-3,74 (m, 1H)
1,39 (d, 3H)

Al35

(400 MI'w, D,0) 10,00 (d, 1H) 9,73 (d,1H)
8,96 (d, 1H) 8,50 (s, 1H) 7,69 (d, 1H) 5,18-
5,23 (m, 2H) 3,66-3,71 (m, 2H) 2,45 (s, 3H)

Al36

(400 MTu, D,0) 9,85 (s, 1H) 9,80 (d, 1H)
8,95 (dd, 1H) 8,52 (s, 1H) 7,95 (s, 1H) 5,24
(t, 2H) 3,67-3,72 (m, 2H) 2,40 (s, 3H)
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Al37

NN
Z

Cl

(o]
_ F
(o]
F
N F
| e

~ N\/\[rOH

(400 MT'w, D,0) 9,78-9,89 (m, 1H) 8,96 (dd,
1H) 8,87-9,00 (m, 1H) 8,53 (d, 1H) 7.96 (d,
1H) 5,14 (t, 2H) 3,28 (t, 2H) 2,41 (s, 3H)
(oaun nporon CO,H orcyTcTByeT)

Al38

N

N

(400 MI'u, D,O) 10,11 (d, 1H) 9,87 (d, 1H)
9,32 (dd, 1H) 9,12-9,08 (m, 1H) 8,50 (dd,
1H) 7,99 (dd, 1H) 5,12 (t, 2H) 3.24 (t, 2H)
(oaun nporon CO,H otcyTcTBYeT)

Al39

(400 MI'w, D,0) 10,05-10,15 (m, 1H) 9,84-
9,94 (m, 1H) 9,28-9.39 (m, 1H) 9,05-9,14
(m, 1H) 8,41-8,356 (m, 1H) 7,90-8,06 (m,
1H) 5,07-521 (m, 2H) 3,56-3,67 (m, 3H)
3,22-3,34 (m, 2H)

Al40

(400 MI'y, D,0) 9,86 (d, 1H) 9,62 (d, 1H)
8,85 (d, 1H) 8,70 (m, 1H) 8,35 (d, 1H) 7,77
(m, 1H) 5,24 (m, 2H) 3,65 (m, 2H)

Al4l

(400 MT, D,0) 9,83-9,92 (m, 2H) 8,98 (d,
1H) 8,68 (d, 1H) 8,12 (d, 1H) 7,59-7.66 (m,
1H) 5,27 (¢, 2H) 3,71 (t, 2H)

Al42

(400 MI'w, D,0) 9,87 (d, 1H) 9,83 (d, 1H)
8,99 (dd, 1H) 8,71 (d, 1H) 8,23 (d, 1H) 5.25
(t, 2H) 3,70 (t, 2H)

Al43

(400 MI'u, D,0) 10,24 (d, 1H) 9,80 (d, 1H)
9,25 (dd, 1H) 9,04 (d, 2H) 7,68 (t, 1H) 5,21
(dd, 1H) 4,93 (dd, 1H) 4,64-4,71 (m, 1H)
3,19-3,36 (m, 2H) (oaun mnporon OH
OTCYTCTBYET)
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COCTUHCHHS
o)
F
XN E})J\o‘ (400 MI'y, D,0) 9,95 (d, 1H) 9,74 (d, 1H)
Aldd A " 8,93 (dd, 1H) 8,58 (d, 1H) 7,67-7,83 (m, 1H)
\ 5,06 (t, 2H) 3,26 (t, 2H) (omun npoTtoH
F LN OH CO,H orcyrcrByer)
\/\or
SN
I (400 MI'y, D,0) 9,68 (d, 1H) 8,73 (d, 1H)
G
Al45 E Z H 8,49 (d, 1H) 8,09 (td, 1H) 7,80 (d, 1H) 7,65
o X\ N2 0 (dd, 1H) 5,07 (t, 2H) 3,26 (t, 2H) 2,77 (s,
\/Y 3H) (oaun mpoton CO,H orcyrcTByeT)
HO
(o]
(o] OH
(400 MTI'u, D,0) 10,23-10,33 (d, 1H) 9,81
N
Al46 (d, 1H) 9,30 (dd, 1H) 9,15 (d, 1H) 8,06 (d,
N NN _ 1H) 5,01 (t, 2H) 2,97 (t, 2H) 2,52 (m, 2H)
H+ 0\s 20 (oaun nporon CO,H otcyTcTBYyeT)
) N N
I
XN (400 MI'y, D,O) 10,23 (d, 1H) 9,85 (d, 1H)
Al47 | 9,25 (m, 2H) 8,06 (d, 1H) 5,02 (t, 2H) 2,98
N X o (t, 2H) 2,53 (t, 2H)
+ W /0_
NéNV\/S\\
SN
I s (400 MI'u, D,0) 9,99 (s, 1H) 9,77 (d, 1H)
A148 o H 8,96 (dd, 1H) 8,80 (d, 1H) 8.25 (d, 1H) 8,06~
X N\/\H/OH 8,12 (m, 1H) 7,68 (t, 1H) 5,10 (t, 2H) 3.25
E})j\o- 4 (t, 2H) (ogun nporon CO,H orcyrcTByeT)
F
(o]
SN
| F})‘\O— (400 MI'u, D,0) 9,78-9,88 (m, 2H) 8,95 (dd,
A149 AN F L 1H) 8,66 (d, 1H) 8,10 (d, 1H) 7,56-7,65 (m,

0
/
:i

1H) 5,12 (t, 2H) 3,23 (t, 2H) (oaun npotoH
CO;H orcytctByeT)
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A150

(400 MI'y, D,0) 9,99 (d, 1H) 9,75 (d, 1H)
8,96 (dd, 1H) 8,80 (d, 1H) 8,24 (d, 1H) 8,10
(dd, 1H) 5,09 (t, 2H) 3,25 (t, 2H) (oaun
nporon CO,H orcyreryeT)

Al51

(400 MI', D,0O) 9,80 (d, 1H) 9,68 (s, 1H)
8,72 (d, 1H) 8,46-8,54 (m, 1H) 7,71 (d, 1H)
5,12 (t, 2H) 3,26 (t, 2H) 2,48 (s, 3H) (ozun
npotoH CO,H orcyrcTByeT)

Al52

(400 MI'w, D,0) 9,75 (d, 1H) 9,69 (d, 1H)
8,70 (dd, 1H) 8.42 (s, 1H) 7,74 (s, 1H) 5,23
(t, 2H) 3,69 (t, 2H) 2,42 (s, 3H) 2.36 (s, 3H)

AlS53

(400 MI'w, D,0) 9,84 (s, 1H) 9,64-9,69 (m,
1H) 8,99-9.05 (m, 1H) 9,02 (d, 1H) 7,67 (t,
1H) 5,09 (t, 2H) 3,26 (t, 2H) 2,78 (s, 3H)

Al54

(400 MTI', D,0) 10,25 (s, 1H) 9,84 (d, 1H)
9,26 (d, 1H) 8,97 (d, 1H) 7,72 (d, 1H) 5,05
(t, 2H) 4,86 (s, 2H) 3,02 (t, 2H) 2,59 (t, 2H)
(oaun nporon OH otcytcTByeT)

Al55

(400 MI'y, D,0) 9,96 (d, 1H) 9,69 (d, 1H)
8,90 (dd, 1H) 8,62 (s, 1H) 8,14 (d, 1H) 7,89
(dd, 1H) 5,19 (t, 2H) 3,67 (t, 2H) 2,40 (s,
3H)

Al56

(400 MI'n, D,0) 9,81 (d, 1H) 9,68 (d, 1H)
8,73 (dd, 1H) 8,57 (d, 1H) 7,95 (d, 1H) 5,12
(t, 2H) 3,26 (t, 2H) 2,44 (s, 3H) (ogun
npotoH CO,H orcyrcTByeT)
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Al57

F
N| X
=

=z
A

ZzZ=Z

o]
F -
0
F
F

(400 MI'y, D,0) 9,86 (d, 1H) 9.81 (d, 1H)
8,90 (dd, 1H) 8,73 (d, 1H) 8,63 (d, 1H) 7,89
(t, 1H) 5,16 (br t, 2H) 3,29 ppm (t, 2H)
(oaun nporon CO,H orcyTcTByeT)

Al58

(400 MI'u, D,0) 10,04-9,99 (m, 1H) 9,87 (d,
1H) 9,07 (dd, 1H) 8,51 (d, 1H) 7,57 (d, 1H)
5,23 (t, 2H) 3,66 (t, 2H) (xBa mpororna NH
OTCYTCTBYIOT)

Al59

(400 MI'y, D,0) 9,90 (d, 1H) 9,85 (d, 1H)
8,93 (dd, 1H) 8,79 (d, 1H) 8,67 (d, 1H) 8,01
(t, 1H) 5,12-5,35 (m, 2H) 3,63-3.81 (m, 2H)
(oaun nporon SO;H otcyTcTByeT)

A160

(400 MI'u, CD;0D) 10,16 (d, 1H) 10,00 (d,
1H) 9,18 (dd, 1H) 8,57 (d, 1H) 7,53 (d, 1H)
5,12 (t, 2H) 3,25 (t, 2H) (aBa mporona NH,
u oauH nporod CO,H orcyrcTByroT)

Al6l

(400 MI', D,O) 9,95 (s, 1H) 9,87 (d, 1H)
9,00 (dd, 1H) 8,44 (s, 1H) 5,09 (t, 2H) 3,22
(t, 2H) (ogun nmporon CO,H orcyrcrByeT)

Al62

(400 MI'u, D,0) 10,21 (s, 1H) 9,87 (d, 1H)
9,23 (dd, 1H) 9,02 (s, 2H) 5,16 (t, 2H) 4,81
(s, 2H) 3,26 (t, 2H) (oaun mporon OH wu
oxuH npotoH CO,H otcyreTByIOT)

Al63

(400 MI'u, CDs0D) 10,12-10,06 (m, 1H)
10,01-9,93 (m, 1H) 9,10 (dd, 1H) 8,63 (d,
1H) 7,43 (d, 1H) 5,14 (t, 2H) 3,26 (t, 2H)
(aBa mporona NH, u ogun mporon CO,H
OTCYTCTBYIOT)
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Al64

(400 MI'u, D,0) 9,92-9.86 (m, 1H) 9,82-
9,76 (m, 1H) 8,90 (dd, 1H) 8,58-8,49 (m,
1H) 7,32 (d, 1H) 5,23-5,18 (m, 2H) 3,67-
3,63 (m, 2H) (mBa mporona NH,
OTCYTCTBYIOT)

Al65

\
Z

(400 MT, D,0) 9,82-10,02 (m, 2H) 8.86-
9,05 (m, 2H) 8,44 (s, 1H) 8,22 (dd, 1H)
5,24-5.34 (m, 2H) 3,66-3,77 ppm (m, 2H)

Al66

\
\

4
Oé
g

(400 MI'u, D,0) 9,78-9,94 (m, 2H) 8,84-
9,04 (m, 2H) 8,43 (s,1H) 8.21 (dd, 1H) 5,15
(t, 2H) 3,28 (t, 2H) (oaun mpoton CO,H
OTCYTCTBYET)

Al67

\
\

(400 MI'u, D,0) 10,03-10,10 (m, 1H) 9,83-
9,89 (m, 1H) 9,38 (s, 1H) 9,15 (dd, 1H) 9,07
(d, 1H) 8,31 (dd, 1H) 5,08 (s, 2H) 1,28 (s,
6H) (oaun mpoton CO,H orcyrcTyeT)

Al68

(400 MT', D,0) 10,23 (d, 1H) 9,86 (d, 1H)
9,20 (dd, 1H) 8,82 (d, 1H) 8,70 (d, 2H) 8,03
(d, 1H) 5,04 (¢, 2H) 3,00 (t, 2H) 2,56 (quin,
2H)

Al169

(400 MT', D,0) 10,1 (d, 1H) 9,85 (d, 1H)
9,14-9.13 (m, 1H) 9,09 (dd, 1H) 8,47-8.41
(m, 2H) 5,25 (t, 2H) 3,70 (t, 2H)
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o ~n (400 MT'w, D,0) 10,24 (d, 1H) 9,87 (d, 1H)
/\E\ 9,24 (m, 1H) 9,02 (s, 2H) 5,26 (m, 2H) 4,80
A170 N N | i (s, 2H) 3,70 (m, 2H) (oaun nporon OH
Ny /N*\/\S/O OTCYTCTBYET)
7o
o
SNY (400 MTI'u, D,0) 10,07 (d, 1H) 9.88 (d, 1H)
LA~ 0 9,37 (s, 1H) 9,13 (dd, 1H) 9,03-9,08 (m, 1H)
Al71 - HQ\V(OH F})Lo 8.26-8.33 (m, 1H) 5,14 (dd, 1H) 4,98 (dd,
I 1 1H) 3,41-3.45 (m, 1H) 1,30 (d, 3H) (ozun
npotoH CO,H orcyrcTByeT)
Sn (400 MT'w, D,0) 10,12 (d, 1H) 9,95 (d, 1H)
LA, 0 9,39 (d, 1H) 9,06-9,16 (m, 2H) 8,31 (dd, 1H)
Al72 I on F*ko_ 5,50-5,60 (m, 1H) 3,37 (dd, 1H) 3,14 (dd,
I e 1H) 1,72 (d, 3H) (oauu nporon CO,H
OTCYTCTBYET)
o (400 MT'w, D,0) 10,24 (m, 1H) 9,80 (m, 1H)
a 9,04 (m, 1H) 8,44 (s, 1H) 5,03 (m, 2H) 3,04
A173 NH (m, 2H) 2,50 (m, 2H) (oaun nporon NH
NN o OTCYTCTBYET)
I, \_O
X N\/\/S\\o
T (400 MT'w, D,0) 10,10 (d, 1H) 9,84 (d, 1H)
Q 9,13 (s, 1H) 9,08 (dd, 1H) 8.45-8,39 (m, 2H)
F N 5,25 (t, 2H) 3,71 (t, 2H)
Al74 Z | X
N4N+\/\5/\
e
o
cF (400 MTI'u, D,0) 9.91-9.89 (m, 2H) 9,04-
N 9,02 (m, 2H) 8,51 (s, 1H) 5,27 (t, 2H) 3,71
Al75 F N (t, 2H)
Z AN
cl | NéN*'\/\S/(\)
70
o
S~ (400 MT'w, D,0) 10,07 (d, 1H) 9,86 (d, 1H)
@ 9,14-9.13 (m, 1H) 9,08 (dd, 1H) 8.47-8,40
A176 N . F\'g"k ] (m, 2H) 5,13 (t, 2H) 3.25 (t, 2H) (omm
Nz W IS ° npoton CO,H orcyTcTByeT)
~n (400 MT'w, D,0) 9.77 (d, 1H) 9,65 (d, 1H)
A, . 8,69 (dd, 1H) 8.42 (s, 1H) 7,76 (s, 1H) 5,10
Al177 [ on -o)ng (t, 2H) 3,24 (t, 2H) 2,41 (s, 3H) 2,36 ppm (s,
~r F 3H) (oaun nporon CO,H orcyrcTyeT)
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Al78

(400 MI', D;0) 9,95 (s, 1H) 9,74 (d, 1H)
8,93 (dd, 1H) 8,48 (s, 1H) 7,70 (s, 1H) 5,07
(t, 2H) 3,22 (m, 2H) 2,44 (s, 3H) (oaun
npotoH CO,H orcyrcTByeT)

Al179

(400 MI'w, D,0) 10,36 (d, 1H) 9,66 (d, 1H)
9,29 (d, 1H) 8,97 (dd, 1H) 8,92 (dd, 1H)
8,85 (m, 1H) 8,12 (m, 1H) 5,36 (t, 2H) 3,76
(t, 2H)

A180

(400 MI';, D,O) 10,25 (d, 1H) 9,83 (dd, 1H)
9,28 (dd, 1H) 9,06 (m, 2H) 7,73 (dd, 1H)
5,33 (dd, 1H) 5,23 (dd, 1H) 4,98 (m, 1H)
(oaun mporor OH u oaun nporon CO,H
OTCYTCTBYIOT)

Al8l

(400 MT'w, CD;0D) 10,43-10,37 (m, 1H)
9,93 (dd, 1H) 9,34 (dd, 1H) 9,11 (d, 2H)
7,68 (t, 1H) 5,66-5,53 (m, 1H) 3,66 (dd, 1H)
3,43 (dd, 1H) 1,83 (d, 3H)

AlR2

(400 MI'w, D;0) 10,11 (d, 1H) 9,88 (d, 1H)
9,32 (dd, 1H) 9,10 (dd, 1H) 8,50 (dd, 1H)
7,99 (dd, 1H) 5,13 (t, 2H) 3,26 (t, 2H) (oxun
npotoH CO,H orcyrcTByeT)

Al83

(400 MTI'u, D,0) 9,83 (d, 1H) 9,54 (d, 1H)
8,92 (d, 1H) 8,81 (dd, 1H) 8,17-8,23 (m, 1H)
8,10-8,16 (m, 1H) 4,79-4,81 (m, 2H) 2,78 (t,
2H) 2,33 (q, 2H) (aBa mporona NH
OTCYTCTBYIOT)

Alg84

(400 MI'w, CD;0D) 10,41-10,35 (m, 1H)
10,05-9,99 (m, 1H) 9,31 (dd, 1H) 9,12 (d,
2H) 7,67 (t, 1H) 3,67 (s, 2H) 2,10 (s, 6H)

Al85

(400 MT'w, D,0) 10,22-10,14 (m, 1H) 9.85-
9,77 (m, 1H) 9,24-9,16 (m, 1H) 9,04-8,95
(m, 2H) 7,70-7,60 (m, 1H) 5,13-4,96 (m,
2H) 3,05-2,91 (m, 1H) 2,66-2,51 (m, 1H)
2,42-2.25 (m, 1H) 1,36-1,26 (m, 3H)
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AlR6

(400 MI'u, D,0O) 10,25 (s, 1H) 9,82 (d, 1H)
9,30 (dd, 1H) 9,27 (d, 1H) 8,08 (d, 1H) 4,98
(t, 2H) 4,15 (t, 2H) (oaun nporon OH
OTCYTCTBYET)

Al87

(400 MI'y, CD;0D) 10,01 (d, 1H) 9,94 (d,
1H) 9,00-8,95 (m, 1H) 6,87 (s, 1H) 5,39-
5,25 (m, 2H) 3,30-3,22 (m, 2H) (ueTsIpe
npotoHa NH oTcyTcTBYIOT) [BEIACICHO B
Buae cmecu 1:1 uzomepos ¢ 10,36 (s, 1H)
9,71 (d, 1H) 8,95-8,90 (m, 1H) 6,82 (s, 1H),
5,39-5,25 (m, 2H) 3,30-3,22 (m, 2H)
(uetsipe npotona NH orcytcTByIoT)]

Al88

(400 MI't;, CD;0D) 10,00-9,98 (m, 1H)
9,96 (d, 1H) 9,01 (dd, 1H) 6,78 (s, 1H) 5,13
(t, 2H) 3,29-3,23 (m, 2H) (ueteipe NH
nporona u ogul npoton COH
OTCYTCTBYIOT)

Al89

(400 MTI'u, D,0) 10,13 (d, 1H) 10,03 (d, 1H)
9,42 (d, 1H) 9,17 (dd, 1H) 9,10 (d, 1H) 8,35
(dd, 1H) 3,39 (s, 2H) 1,96 (s, 6H) (oaun
nporon CO,H orcyreryeT)

A190

(400 MI'u, D,0) 10,12 (d, 1H) 9,83 (d, 1H)
9,41 (s, 1H) 9,19 (dd, 1H) 9,10 (br s, 1H)
8,34 (dd, 1H) 5,30 (dd, 1H) 5,18 (dd, 1H)
4,86 (dd, 1H) (oaun mpororn OH u oaun
mpotoH CO,H orcyrcTByIOT)

Al91

(400 MT', D,0) 10,21 (d, 1H) 9,94 (d, 1H)
9,61 (d, 1H) 9,31 (d, 1H) 9,24 (dd, 1H) 5,30
(t, 2H) 3,73 (t, 2H)

Al192

(400 MT'w, CD;0D) 10,47-10,41 (m, 1H)
10,07-10,00 (m, 1H) 9,49 (dd, 1H) 9,13 (d,
2H) 7,71 (¢, 1H) 6,14 (q, 1H) 3,84 (s, 3H)
2,07 (d, 3H)

Al93

(400 MI'w, CD;0D) 10,50-10,40 (m, 1H)
10,07-9,98 (m, 1H) 9,51 (dd, 1H) 9,15 (d,
2H) 7,70 (¢, 1H) 6,02 (g, 1H) 2,02 (d, 3H)
1,48 (s, 9H)
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Al94

(400 MI'w, D,0) 10,28 (d, 1H) 9,87 (d, 1H)
9,29 (dd, 1H) 9,07 (d, 2H) 7.72 (t, 1H) 5,18-
5,28 (m, 2H) 4,62-4,72 (m, 2H)

A195

(400 MI'u, D,0) 10,25 (d, 1H) 9,81 (d, 1H)
9,26 (dd, 1H) 9,05 (d, 2H) 7,70 (t, 1H) 4,94-
5,08 (m, 2H) 4,17-4,22 (m, 2H) (oaun
mpotoH OH oTcyrcTBYET)

A196

(400 MI'w, D,0) 9,75 (m, 1H) 9,70 (m, 1H)
8,75 (m, 1H) 8,49 (m, 1H) 7,72 (m, 1H) 5,04
(m, 2H) 3,03 (m, 2H) 2,57 (m, 2H) 2,48 (m,
3H)

Al197

(400 MI't, D,O) 9,92 (d, 1H) 9,89 (d, 1H)
9,04 (td, 2H) 8,54 (d, 1H) 5,16 (t, 2H) 3,24
(t, 2H) (oaun nporon CO,H otcyrcrByeT)

Al198

(400 MI'u, D,0O) 10,21 (d, 1H) 9,81-9,89 (m,
1H) 9,18-9,26 (m, 1H) 9,02 (d, 2H) 7,67 (t,
1H) 5,09 (dt, 2H) 2,46-2,60 (m, 2H) (xBa
mporona POH otcyrcTByIOT)

A199

(400 MI'r, D,0) 9,95 (d, 1H) 9,72 (d, 1H)
8,91 (dd, 1H) 8,65 (d, 1H) 8,16 (d, 1H) 7,98-
7,87 (m, 1H) 5,08 (t, 2H) 3,26 (t, 2H) 2,42
(s, 3H) (omuu nporon CO,H orcyrcTByer)

A200

(400 MTI'u, D,0) 10,07 (d, 1H) 9,86 (d, 1H)
9,13 (s, IH) 9,07 (dd, 1H) 8,44-8,38 (m, 2H)
5,14 (t, 2H) 3,28 (t, 2H) (oauHn npotoH
CO;H otcytctByeT)

A201

(400 MI'u, D,0) 10,26 (d, 1H) 9,90 (d, 1H)
9,27 (dd, 1H) 9,06 (d, 2H) 7,72 (t, 1H) 5,17
(t, 2H) 4,09 (dd, 1H) 2,76-2,79 (m, 2H) (Tpu
rmporora NH u oaun npoton CO,H
OTCYTCTBYIOT)
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NH, o (400 MTI'u, D,0) 10,18 (d, 1H) 9,92 (d, 1H)
N E 9,51 (d, 1H) 9,43 (d, 1H) 9,20 (dd, 1H) 5,18
- o F (t, 2H) 3,31 (t, 2H) (a8a nporora NH u
A202 A | XN F oxuH npotoH CO,H otcyrcTByIOT)
|+
_N OH
\/jl/
0 (400 MTI'u, D,0) 9.84-9.78 (m, 2H) 8,87 (dd,
F 1H) 8,80-8,75 (m, 2H) 8,02-7,96 (m, 2H)
NZ o 5,10 (t, 2H) 3,61 (s, 3H) 3,26 (t, 2H)
A203 F L
G |
N/N+\/\"/O
0o
N (400 MTI'u, D,0) 10,23 (d, 1H) 9,83 (d, 1H)
C 9,24 (dd, 1H) 9,04 (d, 2H) 7,69 (t, 1H) 4,97
A204 N Z N o OK (t, 2H) 4,05-4,15 (m, 4H) 2,35-2,48 (m, 2H)
o ™ N+\/\/\P\/ 1,93-2,09 (m, 2H) 1,27 (t, 6H)
o A
F
F
(400 MTI'u, D,0) 10,16-10,13 (m, 1H) 9,72-
z
N 9,68 (m, 1H) 9,20 (dd, 1H) 8,99 (d, 2H) 7,64
A205 N | (t, 1H) 5,11 (d, 2H) (omgun npoton OH
N Z N 0o OTCYTCTBYET)
I, Il oH
AN N\/P\ -
o
0 (400 MI'u, D,0) 10,21 (d, 1H) 9,85 (d, 1H)
XN F 9,22 (dd, 1H) 9,04 (d, 2H) 7,69 (t, 1H) 5,00
A206 | on (t, 2H) 3,70 (t, 2H) 2,31-2,39 (m, 2H) (oxun
Z F
N \[ij E mpotoH OH oTcyrcTByeT)
| N ~_OH
o} (400 MTI'u, D,0) 10,22 (s, 1H) 9,87 (d, 1H)
F B 9,24 (d, 1H) 8,99-9,04 (m, 2H) 7,66 (t, 1H)
XN F °© 5,16 (t, 2H) 4,17 (dd, 1H) 2,69-2,85 (m, 2H)
A207 | (tpu mporona NH u oaun nporon CO,H

OTCYTCTBYIOT)
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) (400 MT'w, D,0) 10,26 (s, 1H) 9,94 (d, 1H)
] . 9,31-9,34 (m, 1H) 9,04 (dd, 2H) 7,69 (t, 1H)
NN 0 F 5,48 (d, 2H) 4,75 (t, 1H) (tpu nporona NH u
A208 | F oxuH npotoH CO,H otcyrcTByIOT)
N | Hs'N
0 N:  _A_ _OH
N/
F>‘)L \/\[r
o 0
F
F
\ (400 MTI'y, D,O) 10,34 (s, 1H) 9,99 (d, 1H)
Oy NH 9 9.46 (s, 2H) 9,39 (m, 1H) 5,21 (t, 2H) 3,28
A209 NN bJ\KF (t, 2H) 2,72 (s, 3H) (omur nporor NH u
° _ F oxaus npotoH CO,H otcyrcTByIOT)
N | \ril F
N OH
\/\I(l/
H,N (400 MI'w, D,0) 9.93 (d, 1H) 9.83 (d, 1H)
8,90 (dd, 1H) 8,03 (d, 1H) 7,53 (d, 1H) 7.30
NI A Q (d, 1H) 5,23-5,15 (m, 2H) 3.29 (t, 2H) (182
F - mpotona NH u oaun npororn CO,H
Z
A210 Z H FE)LO OTCYTCTBYIOT)
A N* F
OH
O
~n (400 MT'w, D,0) 10,24 (dd, 1H) 9,87 (dd,
(\ 1H) 9,27 (dd, 1H) 9,06 (d, 2H) 7.72 (¢, 1H)
A211 NN o TN 4,99 (t, 2H) 4,08 (t, 1H) 2,23-2,44 (m, 2H)
~ H», cl . 2,00-2,16 (m, 2H) (tpu nporona NH u oaux
NH; nporon CO,H orcyrcTByoT)
"H SIMP (400 MI'w, D,0) 10,00 (d, 1H) 9,08
Z N (d, 1H) 9,00 (d, 2H) 7,65 (t, 1H) 5,16 (t, 2H)
~ | 3,68 (t, 2H) 3,12 (s, 3H)
A212 N =z |
+
\N _N
O
IS//
7o
N (400 MT'w, D,0) 10,13 (d, 1H) 9,86 (d, 1H)
o [ 9,35 (dd, 1H) 9,11 (dd, 1H) 8,57 (dd, 1H)
A213 AN N 8,05 (dd, 1H) 5,27-5.21 (m, 2H) 3,71-3,64

(m, 2H) (oaun npoton NH otcyTcTByeT)
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A~ (400 MI'w, d-DMSO) 10,36 (s, 1H) 10,06-
(\I 10,10 (m, 1H) 9,56-9,62 (m, 1H) 9,18-9,22
A214 N N\F o o (m, 2H) 7,82-7.86 (m, 1H) 5,88-5,94 (m,
Il, \ O 2H) 2.80-2.86 (m, 6H
N s
SN N\
N—
/
I~ (400 MI'w, D,0) 10,18 (s, 1H) 9,78-9.82 (m,
(\I 1H) 9,16-9,20 (m, 1H) 8,96-9,02 (m, 2H)
A215 SN\ A 7.62-7,66 (m, 1H) 4,86-4,94 (m, 2H) 2,88-
« Il 0 2,94 (m, 2H) 2,18-2,28 (m, 2H) 1,72-1,82
e \/\/\//S§O (m’ ZH)
(o]
A~ (400 MI'w, D,0) 10,16 (s, 1H) 9,80 (d, 1H)
(\I 9,14-9.20 (m, 1H) 8,96-9,00 (m, 2H) 7.60-
A216 NN\ A 7,66 (m, 1H) 4,96-5,04 (m, 2H) 4,06-4,12
Il - (m, 2H) 2,44-2,52 (m, 2H)
O
0
(o]
O~ (400 MI'w, D,0) 10,16 (s, 1H) 9,78-9.82 (m,
Cl 1H) 9,16-9.20 (m, 1H) 8,96-9,00 (m, 2H)
A217 7 ° o 7,62-7,66 (m, 1H) 4,88-4,94 (m, 2H) 3,16 (s
I o 2 2 2 2 2 2 2 2
\N,N*v\)I\N_T\sé 3H) 2,52-2,58 (m, 2H) 2,36-2,42 (m, 2H)
I~ (400 MI'w, D,0) 10,18 (s, 1H) 9,82-9.86 (m,
(\| 1H) 9,18-9,24 (m, 1H) 8,98-9,02 (m, 2H)
A218 SN 7,64-7,68 (m, 1H) 5,12-5,18 (m, 2H) 3,60 (s,
« lN\/\n/N _ 3H) 3,00-3,04 (m, 2H)
N~ ~o0
(o]
O~ (400 MI'w, D,0) 10,22 (s, 1H) 9,84-9,88 (m,
I 1H) 9,28-9,32 (m, 1H) 8,99-9,04 (m, 2H)
A219 X 7,64-7,68 (m, 1H) 5,64-5,68 (m, 2H) 3,72 (s,
N (o]
I 3H)
\N/N N_,O\
O~ (400 MI'w, D,0) 10,18 (s, 1H) 9,81 (d, 1H)
(\| 9,18-9.22 (m, 1H) 8,98-9,02 (m, 2H) 7.64-
A220 SN | o 7.68 (m, 1H) 4,90-4,96 (m, 2H) 2,50-2,56
\N/N;/\)l\o_ (m, 2H) 2,34-2.42 (m, 2H)
I~ (400 MI'w, D,0) 10,18 (s, 1H) 9,68-9,76 (m,
(\| 1H) 9,18-9,22 (m, 1H) 9,00-9,06 (m, 2H)
A221 NG 7,64-7,70 (m, 1H) 4,96-5,04 (d, 1H) 4,60-
I, A o 4,68 (m, 1H) 3,82-3,92 (m, 1H) 1,36 (d, 3H)
\N/N S (oaun nporon NH orcytcTByeT)
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A222

(400 MI'w, D,0) 10,12 (s, 1H) 9,62-9.68 (m,
1H) 9,12-9.18 (m, 1H) 8,94-9,02 (m, 2H)
7,60-7,66 (m, 1H) 4,94 (d, 1H) 4,58-4,66
(m, 1H) 4,04-4,14 (m, 1H) 3,16-3,28 (m,
2H) 2,04-2,18 (m, 1H) 1,72-1,98 (m, 3H)

A223

(400 MI'u, D,0) 10,18 (s, 1H) 9,68-9,74 (m,
1H) 9,14-9,18 (m, 1H) 8,96-9,02 (m, 2H)
7,62-7,66 (m, 1H) 5,14-5,24 (m, 1H) 3,38-
3,54 (m, 2H) 1,68 (d, 3H) (oaun nmporon NH
OTCYTCTBYET)

A224

(400 MI', D,0) 10,16 (d, 1H) 9,85 (dd, 1H)
9,41-9.44 (m, 1H) 9,21 (dd, 1H) 9,11 (d, 1H)
8,36 (dd, 1H) 5,26 (dd, 1H) 4,97 (dd, 1H)
4,71-4,78 (m, 1H) 3,21-3,37 (m, 2H) (oaux
npotoH OH oTcyrcTBYeT)

A225

(400 MT'w, D,0) 10,14-10,18 (m, 1H) 9,64-
9,68 (m, 1H) 9,16-9,22 (m, 1H) 8,96-9,00
(m, 2H) 7,60-7,64 (m, 1H) 4,82-4.88 (m,
2H) 3,58-3,64 (m, 2H)

A226

4

7/
z
\
z
Oé
4

(400 MI'w, D,0) 10,16 (s, 1H) 9,86 (d, 1H)
9,16-9,20 (m, 1H) 8,96-9,02 (m, 2H) 7,60-
7,66 (m, 1H) 5,08-5,14 (m, 2H) 3,20-3,28
(m, 2H)

A227

(400 MI'w, D,0) 10,18 (s, 1H) 10,00-10,04
(m, 1H) 9,26-9,30 (m, 1H) 8,96-9,02 (m,
2H) 7,62-7.66 (m, 1H) 6,42-6,48 (m, 2H)

A228

OH

(400 MT'w, CD;0D) 10,44-10,30 (m, 1H)
10,12-10,05 (m, 1H) 9,42 (dd, 1H) 9,10 (d,
2H) 8,10 (d, 2H) 7,74-7,67 (m, 3H) 6,19 (s,
2H)
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Homep CrpyxTypa 'H AMP
COCAUHCHUSL
) (400 MI'w, CD;0D) 10,40-10,35 (m, 1H)
F i 10,10-10,05 (m, 1H) 9.43 (dd, 1H) 9,11 (d,
A229 N . ° 2H) 8,14-8,08 (m, 2H) 7,75-7,68 (m, 3H)
(\ F 6,18 (s, 2H) 3.91 (s, 3H)
N NN o”
o
o) (400 MTI'u, d¢-DMSO) 10,39-10,35 (m, 1H)
F})j\ 10,01 (d, 1H) 9,47 (dd, 1H) 9,22 (d, 2H)
o 7.84 (t, TH) 5,78 (d, 2H) 4.24-4.13 (m, 4H)
A230 (\ IN L 1,27 (t, 6H)
Sn Z N o
II+ W\ /O
NG
o]
A\
(400 MT'w, D,0) 10,04-9.99 (m, 1H) 9,85 (d,
1H) 9,05 (dd, 1H) 8,03 (s, IH) 5,23 (t, 2H)
N 3,66 (t, 2H) 2,71 (s, 3H) 2,59 (s, 3H)
A231 )L A
N
W N
o o
(0]
0 (400 MI'w, D,0) 10,24 (dd, 1H) 9,86 (dd,
. 1H) 9,26 (dd, 1H) 9,06 (d, 2H) 7,71 (t, 1H)
NN o . 4,98 (t, 2H) 3,92 (quin, 2H) 2,37 (ddd, 2H)
A232 | _ F ( 1,69-1,80 (m, 2H) 1,23 (t, 3H) (oau=
N | N % 0 nporod POH orcyrcreyeT)
+ v
MNWP\OH
0 (400 MTI'u, D,0) 10,22 (d, 1H) 9.84 (d, 1H)
E 9,23 (dd, 1H) 9,03 (d, 2H) 7.68 (t, 1H) 4,97
A233 NN . o (t, 2H) 2,33-2,46 (m, 2H) 1,77-1,89 (m, 2H)
C F (aBa nporona OH oTcyTcTBYIOT)
N Z N o
I, \ OH
X N\/\/P\OH
H (400 MI'i, D,O) 10,11 (d, 1H) 9,88 (d, 1H)
| 9,36 (br d, 1H) 9,10 (dd, 1H) 8,48-8,56 (m,
A234 N 1H) 7,92-8,07 (m, 1H) 4,98-5,20 (m, 2H)
| P 3,18-3,32 (m, 2H) (oun nporon CO,H

OTCYTCTBYET)
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Homep CrpyxTypa 'H AMP
COCITMHCHUS
o. o (400 MTI'u, D,0) 10,14 (d, 1H) 9,92 (d, 1H)
NN EI 9.42 (d, 1H) 9,18 (dd, 1H) 9,10 (d, 1H) 8,35
| F F (dd, 1H) 5,09-5.21 (m, 2H) 3,87 (dd, 1H)
A235 = X F F 2,72 (dd, 2H) (tpu npotona NH u ogun
| ‘N F nporon CO2H orcyreTByoT)
O NZ [mpuMveuanue: BMeCTO TPUPTOPYKCYCHOM
NH3 kuca0TH B amocHTe A1 HPLC npumensnu
F . F MEHTA(TOPIIPOITHOHOBY IO KHCIOTY |
i HO” Y0
A (400 MTI'u, D,0) 10,03 (d, 1H) 9,74-9,69 (m,
N N 1H) 9,34 (s, 1H) 9,14-9,09 (m, 1H) 9,04-
A236 I _ 9,00 (m, 1H) 8,30-8.26 (m, 1H) 5,11 (d, 2H)
N - (oaun mporon POH otcyrcrByeT)
| Lo\, OH
NZ N\
0o (400 MTI'u, D,0) 10,19-10,13 (m, 1H) 9.93-
O§II 9,87 (m, 1H) 9.43-9.38 (m, 1H) 9,27-9,22
N (m, 1H) 9,11-9,05 (m, 1H) 8,34 (dd, 1H)
A237 N/\N F o 5.72-5,65 (m, 2H) 3,90-3.84 (m, 6H)
I
Z N 0/ |
DR
NZ "\
1) (400 MTI'u, D,0) 10,37 (d, 1H) 10,00 (d, 1H)
O§|| 9,48-9,42 (m, 1H) 9,23-9.20 (m, 2H) 7,83 (t,
F San- 1H) 5,82 (d, 2H) 3.83 (s, 3H) 3,82-3,78 (m,
A238 E\N *F © 3H)
| F
N X o/ |
1L %0
NZ "\
XN (400 MTI'u, D,0) 10,09 (d, 1H) 9,86 (d, 1H)
| 9,40-9,35 (m, 1H) 9.13 (dd, 1H) 9,06 (d, 1H)
A239 F | N 8,31 (dd, 1H) 5,11-4,98 (m, 2H) 3,88-3,76
N o (m, 2H) 2.44 (td, 2H) 1,11 (t, 3H)
NZ \/://p\o A~
PN (400 MTI'u, D,0) 10,10-10,06 (m, 1H) 9.89-
NI N 9,85 (m, 1H) 9,39-9.36 (m, 1H) 9,15-9,10
A240 > N (m, 1H) 9,07-9,04 (m, 1H) 8,33-8.28 (m,

1H) 5,11-5,02 (m, 2H) 2,51-2,40 (m, 2H)
(oaun nporon OH otcytcTByeT)
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Homep CrpyxTypa 'H AMP
COCIUHCHUSA
400 MTI', D,0) 10,11-10,08 (m, 1H) 9,80-
/\ ( H: 2 b b & b
N~ SN 9,75 (m, 1H) 9,41-9,38 (m, 1H) 9,20-9,15
A241 | P (m, 1H) 9,10-9,06 (m, 1H) 8,36-8,31 (m,
X o | 1H) 5,26-5,20 (m, 2H) 3,67-3,61 (m, 3H)
Né N N\
N (400 MTI'y, D,0) 10,02-9,98 (m, 1H) 9,71-
I 9,64 (m, 1H) 9,33-9,28 (m, 1H) 9,11-9,06
A242 _ ( (m, 1H) 9,01-8,96 (m, 1H) 8,26-8.21 (m,
\ -
| % b 1H) 5,15-5,08 (m, 2H) 3,94-3.84 (m, 2H)
N - 1,12 (t, 3H
NéN\/P\\ ( )
X (400 MTI'y, D,0) 10,14-10,11 (m, 1H) 9,92-
| Br 9,88 (m, 1H) 9,37 (d, 1H) 9,19-9,14 (m, 1H)
A243 A N ( 9,05 (d, 1H) 8,32-8,28 (m, 1H) 5,20-5,10
| N~ 0 (m, 2H) 4,12-4,02 (m, 4H) 2,88-2,76 (m,
N? O//P\o A~ 2H) 1,18 (t, 6H)
0 (400 MTI'y, D,0) 10,17-10,13 (m, 1H) 9,91-
E 9,85 (m, 1H) 9,40-9,36 (m, 1H) 9,25-9,19
o~ (m, 1H) 9,08-9,04 (m, 1H) 8,34-8,29 (m,
A244 NN ol 1H) 5,66-5,58 (m, 2H) 4,32-4,14 (m, 4H)
I 1,25 (br t,6H)
NP ) o K
NG \\P/ °
\N/ NN\
O—\
N (400 MTI'w, D,0) 10,19-10,15 (m, 1H) 9,73-
| N 9,69 (m, 1H) 9,25-9,20 (m, 1H) 9,01 (d, 2H)
A245 P 7,68-7,62 (m, 1H) 5,19 (d, 2H) 3,61 (d, 3H)
N X o) |
|l &0
Né NN
NN (400 MTI'y, D,0) 10,20 (d, 1H) 10,00 (dd,
I Br 1H) 9,45 (d, 1H) 9,28 (dd, 1H) 9,13 (d, 1H)
A246 — N o 8,39 (dd, 1H) 6,15 (d, 1H) 3,82 (s, 3H) 2,05

(d, 3H)
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Howmep
COCIUHECHUSA

CrpyxTypa

"H amMP

A247

(400 MI'u, D,0O) 10,11-10,05 (m, 1H) 9,88-
9,83 (m, 1H) 9,39-9,35 (m, 1H) 9,15-9,09
(m, 1H) 9,07-9,03 (m, 1H) 8,32-8,27 (m,
1H) 7,61-7,56 (m, 2H) 7,30-7,25 (m, 2H)
5,09-4,97 (m, 2H) 3,45 (d, 3H) 2,52-2,39
(m, 2H) 2,30 (s, 3H) (oaun mporon POH
OTCYTCTBYET)

A248

(400 MI'w, D,0) 10,18 (d, 1H) 9,81 (d, 1H)
9,19 (dd, 1H) 8,99 (d, 2H) 7,64 (t, 1H) 5,07-
4,97 (m, 2H) 3,46 (d, 3H) 2,53-2,42 (m, 2H)

A249

(400 MT'w, D,0) 10,16-10,13 (m, 1H) 9,94-
9,90 (m, 1H) 9,42-9,39 (m, 1H) 9,21-9,16
(m, 1H) 9,11-9,07 (m, 1H) 8,36-8,31 (m,
1H) 5,23-5,13 (m, 2H) 3,76-3,70 (m, 6H)
2,93-2,81 (m, 2H)

A250

(400 MT'w, D,0) 10,16-10,11 (m, 1H) 9.91-
9,86 (m, 1H) 9,41-9,37 (m, 1H) 9,26-9.21
(m, 1H) 9,10-9,05 (m, 1H) 8,37-8,30 (m,
1H) 5,87 (s, 2H) 3,80 (s, 3H)

A251

(400 MI'w, D,0) 10,16 (s, 1H) 9,70 (br d,
1H) 9,24-9,18 (m, 1H) 8,99 (d, 2H) 7.64 (t,
1H) 5,15 (br d, 2H) 3,99-3,89 (m, 2H) 1,17
(t, 3H)
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BUOJIOI'MYECKHUE NTPUMEPBI

IHocnescxonosasi 3pPeKTHBHOCTD

Cnocob A

CemeHa COpPTOB TECTHUPYEMbIX BUIOB BBICEBAJIM B CTAHAAPTHYIO NMOUBY B ropimkax. ITocrne
KYJbTUBUPOBAHUSI B TeueHHe 14 mHeil (mocie MOsIBIEHUS BCXONOB) B KOHTPOJHPYEMBIX
ycnoBusix B Terutune (mpu 24/16°C, neHb/HOYb;, 14-4acoBOI CBETOBOI MEPUON; BJIAXKHOCTD
65%) Ha pacTeHUs paCHbUISJIM BOAHBIA PAcTBOP [UIS PACHBUICHHS, IOJYYSHHBIM
MIOCPEICTBOM PACTBOPEHUS TEXHUYECKOrOo aKTUBHOro wuHrpenuenra ¢opmyiasl (I) B
HeOOJIBIIIOM KOJIMYECTBE AllETOHA U CHEHajJbHOH CMECH PACTBOPUTENSE M 3MYJIbraTopa,
HaspiBaemor IFS50 (11,12% Emulsogen EL360 TM + 44,44% N-metunnuppoiunona +
44,44% rnukonesoro 3¢upa Dowanol DPM), ¢ monydenuem 50 r/m pacTtBopa, KOTOPBIH
3aTeM paz0aBIsUTH A0 HEOOXOIUMON KOHIeHTpaunu ¢ npumeHeHneM 0,25% umn 1% Empicol
ESC70 (maypumdupcynsdar Hatpusi) + 1% cynabdaTta aMMOHUS B KauecTBe pa3OaBUTENS.
3areM TeCcTUpyeMble PAaCTEHHUsS BBIPALIMBAIN B TEIUIHIE B KOHTPOJHPYEMBIX YCIOBHAX (IIPH
24/16°C, neHb/HOYb; 14-4acoBOH CBETOBOI MEPUOA;, BIAKHOCTb 65%) M MOJIMBAIHN ABAXKIBI B
nenb. YUepes 13 nHell mpoBOAMIN OLIEHKY pe3ysbTatoB TectupoBanus (100 = mopexneHue

BCEro pacTeHust, 0 = OTCyTCTBUE MOBPEKACHUS Y PACTEHUS).

Pesynprarsl nokaszansl B Tabnuie B (Huxke). 3HaueHue H. 1. yKa3bIBa€T HAa TO, UYTO JAHHYIO

KOM6I/IHaLII/I}O COpHsKa U TCCTUPYEMOI'O COCAUHEHUA HE TeCTI/IpOBaJ'II/I/OLIeHI/IBaJ'II/I.

TecTupyemble paCTeHUS

Ipomoea hederacea (IPOHE), FEuphorbia heterophylla (EPHHL), Chenopodium album
(CHEAL), Amaranthus palmeri (AMAPA), Lolium perenne (LOLPE), Digitaria sanguinalis
(DIGSA), Eleusine indica (ELEIN), Fchinochloa crus-galli (ECHCG), Setaria faberi
(SETFA).
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Tabmauua B. KOHTPOJIL HEKOTOPBIX BUIOB COPHSKOB C MOMOUILK coenuHeHun Gopmyabl (1)

NOCJEC MOCJICBCXOA0OBOIO NMPUMCHCHUA

Howmep Hopua <

NPUMEHEHMUS], 2 j 5 % E 8 z | < | B
COEIMHEHUS] T | 3 -

e z |22 1258|288
Al 500 100 100 [ 100 | 100 | 100 |70 100 | 100 |70
A2 500 60 20 90 10 80 50 30 40 0
A4 500 100 80 100 |90 60 60 100 | 80 100
AS 500 100 100 | 100 |40 90 100 | 100 | 100 | 100
A6 500 100 100 | 100 |60 100 | 80 100 | 100 |60
A7 500 100 100 | 100 |60 90 80 100 | 100 |60
A8 500 10 10 10 10 20 10 20 20 0
A9 500 100 100 |70 30 60 100 | 100 | 100 |80
Al10 500 100 100 | 100 |40 60 30 50 60 90
All 500 100 100 [ 100 | 100 |30 60 100 | 80 80
Al2 500 100 100 |40 30 70 80 100 | 100 |90
Al3 500 100 50 70 50 60 50 100 |70 50
Al4 500 80 60 20 40 60 60 90 90 40
AlS 500 H o |90 20 10 50 40 80 60 10
Al6 500 60 30 50 40 50 60 70 50 10
Al7 500 100 30 30 30 40 40 60 60 10
Al8 500 Hana |0 10 10 40 30 60 50 10
Al19 500 100 60 60 40 60 40 60 50 20
A20 500 H.a | 100 |80 40 100 | 100 | 100 | 100 |60
A21 500 100 80 80 40 90 60 100 |90 80
A22 500 H.a | 100 |70 30 100 | 100 | 100 | 100 |80
A23 500 H. a |80 90 60 100 |70 100 | 80 70
A24 500 90 70 80 70 70 60 40 40 60
A25 500 100 60 40 50 60 70 50 50 40
A26 500 H a | 100 | 100 |40 100 | 100 | 100 | 100 |90
A28 500 100 100 [ 100 | 100 | 100 |90 100 |90 70
A29 500 100 100 | 100 |20 90 90 90 100 |50
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Homep Hopma .

MPUMEHEHHSI, = j 5 % é 8 z | & &
COEIMHEHNsI T | B =

s A HN HA R RE
A30 500 100 90 100 |80 100 | 80 100 | 100 | 70
A31 500 100 100 | 50 100 | 50 60 80 90 60
A32 500 H a |70 70 40 80 70 100 | 90 30
A33 500 100 80 60 40 60 40 80 60 50
A34 500 100 70 70 70 70 30 90 60 60
A35 500 100 100 [ 100 [H. un. | 100 | 80 90 100 |90
A36 500 100 90 90 30 100 |90 100 |90 80
A37 500 H.a | 100 |80 30 100 | 100 | 100 | 100 |80
A38 500 100 50 30 20 70 30 70 100 |40
A39 500 100 90 90 0 40 30 80 70 60
A40 500 90 70 90 100 | 100 |90 90 90 90
A4l 500 H a |90 90 30 100 | 100 | 100 | 100 |70
A42 500 50 0 30 20 50 30 20 50 0
A43 500 H a |90 80 30 100 |70 100 |90 20
A4d4 500 40 10 20 20 60 30 20 40 20
A4S 500 H a |60 50 20 100 | 90 80 80 30
A46 500 70 10 60 10 50 30 50 50 20
A47 500 H.a | 100 |80 50 100 |70 100 | 100 | 60
A48 500 H.a | 100 |90 20 100 |70 100 |90 70
A49 500 100 80 70 60 100 | 60 100 |90 50
AS50 500 100 |20 90 50 60 40 90 50 60
AS1 500 H na |70 30 20 70 60 90 90 60
AS52 500 H. a | 60 60 20 70 60 70 70 10
AS3 500 H.a | 100 |80 70 80 70 70 80 40
AS54 500 90 90 70 10 100 |90 100 | 100 |70
ASS 500 H. a |80 70 70 100 |90 100 | 100 |60
A56 500 90 90 100 |30 100 | 80 100 | 100 |40
AS57 500 H a |60 60 10 60 40 40 80 10
AS8 500 100 80 60 10 90 60 80 90 50
A59 500 90 90 100 | 80 100 | 80 90 100 |70
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44107

30
20

80
10
50
40

60
50

20

10
20

40

60

50
30

20

30
70

10
70
60

40

20

VSOId]

100 | 70

100 | 70

100
30
80
30
30
60
40

50
30
30
30
30
50
50
20

100 | 80

40
20

100 |40
30

100 |70
50
90
30
70
90
50
30

NIATH

100

100
90

50

100
40

40

70
70
60
20

30
30
60
80
60
30

100
30
20

80
60

100
20

90

10
60
90
40

20

DOHDH]

90
90
70
40

60
30
50
80
70
40

30
30
40

60
60
50
30
90
30

10
90
30
50
20

70
20

70
60
60
20

VALdS

90

100

100
40

90
40

60
70
60
40

30
30
40

60
80
70
40

100
40

10
90
60
90
50
90
40

70
70
70
30

HHOJ]I]

60

50
60
20

20

10
40

20

50
40

20

40

40

30
50
20

20

30
20

40

20

40

30
30
40

40

30
70
30

"THHdH

90

100
30

100
20

50
80

100
50
50
40

70
60
60
60
30
80
20

10

100
40

90
90

100
50
50
60

100
60

100 |70
80

100
30
90

10
20

50
70
60
70
60
40

30
30
30
20

80

10
30
90
80
80
80
90
40

30
70
40

20

VdVINY

H. n.

H. n.

H. &

40

90
40

40

60
60

100
90

100
60
40

60
60
30

100

10

100
70
90

100
90
30
50

100

100
40

Hopma
IPUMEHEHUs,
r/ra

500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500

Howmep
COCANHECHHA

A60

A61

A62
A63
A64
A65
A66
A67
A68
A69
A70

ATl

A72
AT3
A74
A75
AT76
AT77
A78
A79

A81

A82
AS83
A84
A85
A86
A87
A88
A89
A90
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Howmep Hopva <

MPUMEHEHHSI, = j 5 % é 8 z | & &
COEIMHEHNsI T | B =

R HI HIER AR
A91 500 40 20 40 20 60 60 60 50 20
A92 500 90 90 70 100 | 90 80 90 60 50
A93 500 90 80 40 20 100 | 80 100 | 100 |80
A%4 500 70 90 40 30 40 30 20 30 20
A95 500 30 40 40 30 50 50 30 40 20
A96 500 70 20 90 40 70 70 40 40 60
A97 500 90 20 70 30 90 90 90 90 70
A98 500 40 20 40 30 20 20 20 10 0
A99 500 80 30 90 30 50 50 80 40 20
A100 500 60 60 90 20 20 70 60 40 10
A101 500 80 70 80 10 80 60 40 60 70
A102 500 20 50 20 0 10 10 10 10 10
A103 500 0 50 50 30 10 30 30 20 10
A104 500 10 0 20 30 30 30 50 30 10
A105 500 90 20 50 0 90 40 20 60 50
A106 500 80 20 20 10 60 50 80 60 60
A107 500 100 100 | 100 | 100 | 100 | 100 | 100 | 100 |70
A108 500 40 80 80 70 60 40 60 50 40
A109 500 60 60 60 50 30 40 50 50 30
Al110 500 100 100 | 80 80 50 50 90 40 50
All12 500 100 100 | 80 40 70 40 50 40 40
Al13 500 40 90 100 |60 50 60 40 60 10
All4 500 100 60 80 60 40 60 90 80 70
All15 500 100 100 |30 40 60 50 30 30 30
All6 500 100 80 50 10 30 20 20 30 10
Al117 500 90 90 100 |80 100 |90 90 70 50
Al18 500 80 80 90 60 70 40 70 90 90
Al19 500 100 100 |70 50 40 30 30 40 30
A120 500 90 70 50 10 40 40 30 40 20
Al21 500 100 80 80 20 30 40 20 40 30
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Howmep Hopva <

MPUMEHEHHSI, = j 5 % é 8 z | & &
COEIMHEHNsI T | B =

RN HIHIER R
Al122 500 100 100 [ 100 |70 60 40 90 40 70
Al123 500 100 | 80 100 | 100 | 100 |90 100 | 100 | 60
Al24 500 0 0 0 0 20 0 0 10 0
Al125 500 100 80 100 |30 100 | 100 | 100 | 100 |90
A126 500 100 80 100 |30 100 | 80 90 80 70
Al127 500 10 20 20 10 30 40 20 80 10
A128 500 30 10 0 0 30 30 50 30 40
A129 500 70 50 70 10 60 90 40 60 80
A130 500 100 90 100 |40 100 | 100 | 100 | 90 80
Al131 500 100 70 40 50 100 | 100 | 100 | 90 30
Al132 500 90 30 30 10 100 |70 90 90 50
A133 500 60 40 20 20 90 70 90 70 40
Al134 500 100 80 90 70 100 | 80 100 | 100 | 80
Al135 500 60 20 50 30 50 50 70 30 60
Al136 500 60 30 30 30 70 40 50 60 20
Al137 500 60 20 20 10 40 30 40 40 20
Al138 500 100 100 | 100 |30 100 | 100 | 80 100 | 100
A139 500 80 100 | 90 10 100 | 100 | 100 | 100 |90
A140 500 60 50 50 20 30 20 10 10 0
Al41 500 100 60 20 30 50 50 60 40 30
Al42 500 10 20 60 20 30 40 60 40 10
Al43 500 100 90 80 30 100 | 100 | 100 | 90 70
Al44 500 20 10 20 10 20 20 20 30 10
Al45 500 10 10 10 10 0 0 0 10 0
Al146 500 90 40 50 30 100 |90 80 80 50
Al147 500 40 50 70 60 40 30 20 20 40
A148 500 100 |40 60 20 50 50 40 50 20
A149 500 30 40 30 10 40 50 60 50 40
Al51 500 20 20 40 10 20 20 20 20 10
Al152 500 20 10 20 0 20 20 20 30 10
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Howmep Hopva <

MPUMEHEHHSI, = j 5 % é 8 z | & &
COEIMHEHNsI T | B =

R I HIER AR
Al153 500 90 60 40 20 20 40 20 20 0
Al54 125 40 50 70 20 30 20 10 20 10
A155 500 20 10 30 20 40 40 30 50 50
A156 500 30 50 50 10 20 10 20 20 0
A157 500 100 100 | 80 60 80 80 90 70 30
A158 500 100 80 80 30 40 20 50 30 30
A159 500 100 100 | 80 50 60 70 50 30 40
A160 500 100 100 |90 70 90 70 80 70 70
Al61 500 30 70 50 20 10 20 20 20 10
Al162 500 100 70 80 10 70 90 80 70 90
A163 500 100 60 50 30 H. na | 40 90 50 70
Alo4 500 100 80 90 40 50 30 80 30 40
A165 500 100 50 50 40 60 70 70 60 60
A166 500 30 50 60 60 40 50 60 70 70
Al167 500 20 70 90 100 |40 60 80 50 40
Al168 500 0 40 30 20 10 20 20 10 10
A169 500 100 |70 H. n. |40 50 40 90 50 50
A170 500 100 100 | 70 40 80 80 40 40 50
Al71 500 100 80 H. na |80 60 60 80 60 70
Al172 500 30 60 50 40 50 50 70 80 20
Al173 500 30 50 40 20 30 30 10 20 10
Al74 500 100 |40 60 50 60 50 60 50 60
Al175 500 30 60 30 20 30 30 40 40 10
Al176 500 40 30 H. a. |40 40 30 70 30 40
Al177 500 60 50 30 20 0 0 10 10 0
Al178 500 90 70 40 20 10 10 0 10 0
A179 500 30 30 60 20 60 40 50 50 10
A180 500 100 90 80 20 70 70 90 60 30
Al181 500 90 90 H. a |80 60 100 | 100 | 80 90
A183 500 10 0 H na |20 10 20 10 30 10
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Howmep Hopva <

MPUMEHEHHSI, = j 5 % é 8 z | & &
COEIMHEHNsI T | B =

RN HI HIER R
Al185 500 100 80 H n. |30 50 40 30 30 30
A186 500 70 70 30 30 60 30 50 60 10
A187 500 50 40 50 20 10 20 10 20 10
A188 500 90 50 30 20 30 50 20 40 20
A189 500 100 100 |90 70 70 80 90 50 30
A190 500 100 80 80 70 40 60 70 60 40
Al191 500 100 30 30 30 20 10 30 20 30
A192 500 90 60 40 30 20 30 30 30 10
A193 500 70 60 60 30 10 10 30 30 10
A194 500 100 70 70 60 50 70 90 50 50
A195 500 H a |60 H na |20 H a |10 10 20 0
A196 500 30 40 30 20 0 0 10 0 0
A197 500 100 10 10 10 0 0 10 20 0
A198 500 100 100 | 100 |50 90 80 80 80 50
A199 500 H. a |40 H g |10 30 20 10 50 0
A200 500 100 70 70 10 50 40 30 40 40
A201 500 100 100 | 90 40 80 70 100 | 80 30
A202 500 100 |90 100 | 60 70 80 20 60 70
A203 500 100 90 50 20 60 50 60 70 0
A204 500 10 20 0 0 0 0 0 0 0
A205 500 80 60 H. na |80 80 60 60 80 40
A206 500 60 90 60 20 10 20 10 20 0
A207 500 100 100 | 90 90 100 | 60 100 |90 20
A208 500 100 80 50 20 60 30 60 40 10
A209 125 30 10 0 0 20 10 0 30 10
A210 500 70 10 10 10 30 10 20 60 20
A211 500 100 100 | 100 |60 100 | 100 | 90 100 | 60
A212 500 100 100 | 100 |30 80 70 90 90 70
A213 500 100 90 100 |70 100 | 100 | 100 | 100 |90
A214 500 100 100 | 100 |40 90 100 | 100 | 100 |80
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Howmep Hopva <
COEIMHEHHUs MPHMEHERI, % j 5 % é é = g %
i : |15 1815|8488
A215 500 100 |60 90 60 20 30 30 60 20
A216 500 100 |90 | 100 |60 90 70 | 100 | 100 |70
A218 500 100 80 80 70 60 60 60 70 70
A219 500 100 80 90 60 90 40 100 |70 70
A220 500 100 100 |90 80 60 40 20 90 60
A221 500 100 |90 90 60 80 60 100 | 100 |60
A222 500 80 60 H g |70 80 70 60 90 20
A223 500 100 |90 80 60 80 70 90 90 80
A224 500 100 |90 H. a |80 40 40 80 80 40
A225 500 100 |90 100 |70 30 30 90 60 30
A226 500 100 100 | 100 |50 90 90 100 | 100 |90
A228 500 80 60 H. a |60 10 10 10 20 0
A229 500 10 0 H g |10 10 0 0 20 0
A230 500 50 60 H. g |20 50 60 10 70 0
A231 500 100 |90 H. na |60 60 50 60 80 60
A232 500 100 |90 Hana |0 80 100 | 50 90 20
A233 500 100 100 [H. no. |70 70 60 |50 |60 |20
A234 500 100 | 100 | 100 |60 100 | 100 | 100 | 100 |90
A235 500 10 40 20 20 30 30 10 40 0
A236 500 90 20 30 40 30 50 10 80 0
A237 500 60 10 0 50 20 10 70 50 10
A238 500 50 20 50 40 50 40 30 50 10
Croco6 B

"CocTaB MIHOBEHHOrO mpurotosyieHus", m3BecTHbId kak "IF50", comepxamuii 50 r/n
"TexHuueckoro” (T. €. HECOCTaBJICHHOT0) AaKTHBHOTO WHIPEAMEHTa, NOJYYald IyTeM
pPacTBOPEHMsI AaKTUBHOTO HHIPEIMEHTa B CMECH OpPTraHUYEeCKUX pPacTBOpHUTENEH U
SMYJIbraTopa, MoapoOHOCTH Uero npencrasieHsl B Tabuuue. Janubni IFS0 3aTem cmemmBaim
C HeOOJbIIMM HM3MEHSIEMBbIM KOJIMYECTBOM aIleTOHAa ISl CIOCOOCTBOBAHUSI PACTBOPEHUIO

nepen nobaeyieHneM BOXHOTrO pactBopa 1% 00./00. cynbdara ammonms + 1% 00./00.
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BcriomorarenpHoro semecrsa Empicol ESC70 (nmaypmmdupcynbdar HaTpusi) B KadecTBe
BOJIHOTO pa3daBHTeNst ¢ 00pa30BaHHUEM BOJHOIO PAcTBOPA Ul PACHIBUICHUS, KOTOPBIH HMEeT
MPEeIBAPUTESIbHO ONPEAENIEHHYI0 KOHLIGHTPALMI0 aKTHBHOIO HWHIpenneHta (Koropas
BapbUPYETCS B 3aBUCHMOCTH OT HOPMbI TPUMEHEHHUS AaKTHBHOIO HHIPEIUEHTa MJis

pacTeHuii).

CoctraB cMecu OpraHMYecKHX pPacTBOPUTENEH U SMyJbraTopa, NMPUMEHSEMOIro B KauecTBe

OCHOBBI IJIA COCTaBa MTHOBCHHOI'O IMTPHUT'OTOBJICHUS.

Kommonent TTocraBmuk | XumMuueckoe Perucrparmonnsiii | Konmuaecrso/%
OTTHUCAHHC nomep CAS BEC/BEC
Emulsogen EL360 ™ Clariant DTOKCHIAT 61791-12-6 10,6
KacTOPOBOTO MAcC/ia
N-MeTUATHPPOTHIOH MTupoxo I-MeTnn-2- 872-50-4 42,2
JOCTYIICH MUPPOTUAOH
I'muxosneBbrit 3¢up | Dow Hvmpormmnenrmukons | 34590-94-8 42,2
Dowanol DPM MOHOMCTHIIOBBIN
a¢up

3arem uepe3 npUOIU3UTENbHO 12 nHEH KyJbTHUBHPOBAHUS HAa PACTEHUS PACHBbULIN JAaHHBINA
BOJIHBIII pacTBOp AJis pachbUleHHs. PacTeHus BbIpalllUBajd U3 CEMSH, BBICESHHBIX B
CTaHAAPTHYIO IOYBY, PACIOJIOKEHHYI0 B TEIUIMLE B KOHTPOJHPYEMBIX YCIOBUAX (TIpH
24/18°C unm 20/16°C, neHb/HOUb; 16-uacoBOl CBETOBOU mepuon; BiaXHOCTb 65%). IToce
HAHECEHUsl PaclbUICHUEM PACTEHUs 3aT€M BBIPALMBAJIN B TEIUIULE B TAKUX K€ YCIOBMSIX U
UX MOJIMBAJIY ABAX/BI B 1eHb. Uepes 15 nHel NpoBOAWIN OLIEHKY Pe3yJIbTATOB TECTUPOBAHUS

(100 = moBpexneHue Bcero pacrenus; 0 = OTCYTCTBUE MOBPEKIACHUS Y PACTEHUS).

Pesynbrarel nokaszanbl B Tabnune C (Hmwke). 3HaU€HUE H. [l YKa3bIBAET HA TO, YTO JAHHYIO

KOM6I/IHaLII/IIO COpHsKa U TECTUPYEMOI'O COCAUHEHNSA HE TeCTI/IpOBaJ'II/I/OLIeHI/IBaHI/I.

TecTupyemble pacTeHus:

Ipomoea hederacea (IPOHE), FEuphorbia heterophylla (EPHHL), Chenopodium album
(CHEAL), Amaranthus retroflexus (AMARE), Lolium perenne (LOLPE), Digitaria
sanguinalis (DIGSA), Eleusine indica (ELEIN), Echinochloa crus-galli (ECHCG), Setaria
Jaberi (SETFA).



10

15

20

190

Tabmuua C. KOHTPOJIE HEKOTOPBIX BUIOB COPHIKOB C HNOMOIUBI coenuHeHuil dopmyisl (1)

NOCJEC MOCJICBCXOA0OBOIO NMPUMCHCHUA

Hopma
Howmep o
IIPUMEHEHU < < | &
COeNMHEHHSI ) g 5 E % = < E L |3
A, T/ra O =
2 |8 |5 | |8 |8 /4[58
A4 500 100 | 80 | 100 [ 100 |40 |70 |80 | 100 |90
A28 1000 100 {90 | 100 | 100 | 40 | 100 | 100 | 100 | 70
A41 1000 100 {90 | 100 [ 20 | 100 | 100 [ 50 | 100 | 60
Al138 1000 100 | 100 | 100 {40 | 100 | 100 | 100 | 100 | 100
A207 1000 100 {90 |70 | 100 | 100 [ 100 | 100 | 90 |20
A211 500 100 {90 |80 | 100 | 100 | 100 | 100 | 100 | 10
A213 1000 100 | 80 | 100 [ 80 | 100 | 100 | 100 | 100 | 90
A220 1000 100 {90 | 100 [30 |30 |90 |100 | 100 |90
H. H.
A226 1000 100 | 100 100 | 70 | 100 100 | 70
H. .
Croco6 C

"CocraB MrHOBEHHOro mnpurorosyieHus", u3BecTHbli kak "IF50", comepxamuii 50 r/n
"TexHuueckoro” (T. €. HeCOCTaBJIEHHOT0) AaKTHBHOTO WHIPEAMEHTa, TMOJy4Yald MyTeM
pacTBOpPEHMsI AaKTHUBHOIO MHIPEIMEHTa B CMECH OPTraHUYeCKUX pacTBOPUTENCH WU
AMYJIbraTopa, moapoOHOCTH uero npencrasieHsl B Tabnune. Jlanubiii IFS0 3aTtem cMmemuBau
¢ HeOONBIIMM M3MEHSEMbIM KOJIMYECTBOM alleTOHA IJIsi CIOCOOCTBOBAHUSI PAaCTBOPEHHIO
nepen nodaenenuemM 1% 00./00. BOJHOrO pacTBOpa BCIIOMOTaTeNbHOrO BelnecTBa Empicol
ESC70 3EO (naypumydupcynbdar Hatpusi) u 1% 00./00. cynbphara aMMOHUSI B KauecTBE
BOJIHOTO pa3daBHTENsi C 00pa3OBaHHEM BOIHOIO PACTBOpA ISl PACIIBLICHHSI, KOTOPBINA UMEET
NpeIBapUTEIHbHO OMpPENENEHHYI) KOHIEHTPAIUK aKTHBHOTO HWHIpenueHTa (KoTopas
BapbUPYETCS B 3aBUCHMOCTH OT HOPMBI MPUMEHEHHs AaKTHBHOTO WHIPEIMEHTA IS

pacTeHui).

CoctaB cMecu OpraHM4ecKUX pacTBOPUTENEH M 3MyJbraTopa, NPUMEHSEMOIro B KauecTBe

OCHOBBI IJIA COCTaBa MTHOBECHHOTI'O MPUT'OTOBJICHUS.
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Kommonenr TMocraBmuk | XumMuueckoe Perucrparmonnsiii | Konuaecrso/%
OIHCAHNE Homep CAS BEC/BEC
Emulsogen EL360 Clariant DTOKCHIAT 61791-12-6 10,6
KACcTOPOBOTO Mac/ia
N-MeTUInuppoIUIOH IMupoxo I-Mernn-2- 872-50-4 42,2
JOCTYIICH MHPPOIUI0H
I'mukonessrit a¢up | Dow Hunpormnenraukons | 34590-94-8 42,2
Dowanol DPM MOHOMETHIOBBIH
a¢up

3arem uepes npuOAM3UTENHHO 21 MHEH KyJbTHMBHPOBAHUS Ha PACTEHUS PACTIBUISUINA JTaHHBINA
BOAHBIA pacTBOp Ui pacnbpuleHUs. PacTeHus BbIpaluBald W3 CEMsIH, BBICESHHBIX B
CTaHIAPTHYIO TMOYBY, PACIOJIOKEHHYI0 B TEIUIMLE B KOHTPOJHPYEMBIX YCIOBUAX (TIpH
24/18°C, neHb/HOYb, 14-uacoBOil CBETOBOW mepuon, BIAKHOCTb 65%). Ilocne HaneceHUs
pacnbpUIEHUEM PaCTEHUs 3aTEM BBIPALUBAJIN B TEIUINLIE B TAKUX XK€ YCIOBUAX U UX MOJUBAIIN
IOBaXKIBI B JI€Hb. Pe3ynbrarhl Tecta orneHuBaiu depe3 21 menb (100 = moBpekneHue BCEro

pacreHust, 0 = OTCYTCTBHUE MMOBPEKIEHHUS Y PACTEHUS).

Pesynbrarel nokaszansl B Tabnune D (Hioke). 3HadeHHWe H. . YKa3bIBAa€T HA TO, UYTO JAHHYIO

KOMOMHAIIMIO COPHSIKA M TECTUPYEMOI'0 COENMHEHHSI HE TECTUPOBAJIN/OLIEHUBAIIH.
TecTupyemsble pacTeHus:
Ipomoea hederacea (IPOHE), Amaranthus palmeri (AMAPA), Lolium perenne (LOLPE),

Eleusine indica (ELEIN), Echinochloa crus-galli (ECHCG), Conyza canadensis (ERICA)

Tabmuua D. KOHTPOJIb HEKOTOPBLIX BUAOB COPHSIKOB ¢ HNOMOIIBI coenuHeHuil dopmyibl (1)

IIOCJIC MOCJIEBCXOA0BOI'0 MPUMEHEHUA

Hopma
Homep >

IPUMCHCHUA, | Al Sal 8 Z, = <«
COCIUHCHHUS < an T = = &)

r/ra = |Q |0 |3 |© |

< |& |3 |@m |3 |m

A3 400 65 83 13 15 |25 100
A27 400 77 |90 |43 80 |68 |65
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DOOPMVIJIA N30BPETEHHA

Coenunenne popmynsl (I) uam ero arpoOHOMUYECKH NpUemIeMasi COJIb MU LIBUTTEP-

HOHHbBIE (POPMBI:

R
A R
N
| N . Q z
R NZ >< N
R1 R2 (I)

rae

R' Boibpan u3 rpymmsl, cocrosmeii u3 Bogopoma, ramorena, C;-Ceankuma, Co-
Ceankenuna, C,-Ceankmaumna, Cs;-Cenuknoankuna, C;-CgranoreHankuia, -OR7, -
OR™ -NR®S(0)R", -NR)COR", -NR)C(O)OR", -NR*)C(O)NR'R", -
NR®)CHO, -N(R™), u —S(O)R";

2 o
R” BeiOpan u3 rpymnmel, cocrosueid u3 Bogopopna, ramoreHa, Ci-Ceanxmna u Ci-

CeranoreHaakuia;

U TPU 3TOM, €CJIH R BbIOpAH W3 TPYIIbL, COCTOSMIEH U3 ~OR’, -OR™,
NR®S(0)R"”, -NR*C(O)R", -NR*C(O)OR", -N(R®)C(O)NR'R", -N(R®)CHO,
NR™), u -S(O)R", R* Bbibpan u3 rpymmbl, cocrosimeil u3 Bogopoxa u Ci-

Ceankumna;, umm

1 2
R" 1 R” BMecTe ¢ aToMOM yriiepoaa, K KOTOPOMY OHH NMPUCOEOHHEHBI, oOpa3yroT Cs-
CeLIUKIIOANKUIIBHOE KOJBbLO MU 3-0-uJieHHBIH IeTepOLMKINI, KOTOPBIH comep kUt 1
WK 2 TeTepoaToMa, o OTAEIbHOCTH BbiOpanHble n3 N 1 O;

Q npencrasisier co6oit (CRR™)y;

m pasnsiercs 0, 1, 2 wnm 3,
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kaxapii 3 R™ u R nesaBucumo BBIOpaH W3 TPYIIIbI, COCTOSIIEH W3 BOAOPOIA,
ranorena, C,-Ceankmna, Ci-Cgranmorenankmna, -OH, -OR’, -OR™®, -NH,, -NHR', -
NHR'? -N(R®)CHO, -NR™R" i —S(O)R"; nu

kaxpiii m3 R™ 1 R Bmecre ¢ atomom yIJIepoaa, K KOTOpOMY OHHM IPUCOEAUHEHBI,

obpazyer C3-CeLUKIOATKUIBHOE KOJBLIO WU 3-0-4JICHHBIH TeTePOLIUKIIMI, KOTOPBIH

comepskut 1 wim 2 reTepoaToMa, Mo OTAEIbHOCTH BbiOpaHHbie u3 N u O; u

3 4 5 o
R’, R" u R” He3aBuCUMO BBIOpaHBI M3 IPYMIBI, COCTOSINEH U3 BOOOPOJA, TajOreHa,
15
uano, HuTpo, -S(0O)R ™, C;-Ceankuna, C;-Cedpropankuna, C;-Cedpropankokcu, C-

6
Ceankokcn, Cs-Ceumxnoankuna u —N(R”),;
v pb
kax bl R” HesaBucumo BoiOpaH u3 Bomopona u C-Ceankuna;

. o7 N 15
kax bl R' He3aBucuMO BIOpaH u3 rpynmbl, coctosimei u3 C-Ceankmna, -S(0),R ™, -

C(O)R", -C(O)OR" u —-C(O)NR'"R"";

kaxapiii R™ nesasucumo BbIOpan u3 rpymmbl, cocrosmeii u3 -S(O),R", -C(O)R”, -

C(O)OR" —C(O)NR'R"" 1 —C(O)NR°R"*;

R™ 1 R HezaBucumo BBIOPaHBI U3 rpyrsl, coctosmeii n3 C,-Ceankmia, -S(O),R", -
C(O)R", -C(O)OR”, —C(ONR'RY u ¢enmma, u raoe ykasaHHbi (eHMT
HeoOs3aTenbHO 3aMemen 1, 2 wim 3 3amecturenmsMun R’ KOTOpbIE MOTYT OBITh
OJIMHAKOBBIMH WUJIH PA3JIUYHBIMU;, WIIN

R™ u R”® Bmecte ¢ aTomMoM a30Ta, K KOTOPOMY OHH NPHCOETUHEHBI, 00pa3yoT 4-6-
YJIEHHOE Te€TEePOLUKIMIBHOE KOJBLO, KOTOPOE HEeOoOs3aTeNIbHO COAEPIKUT OAHH

JOTIOJTHUTETBHBIN T€TEPOaTOM, MO OTIEIbHOCTH BoIOpanHbId 13 N, O u S; u

A mpencrasisieT coO0# 6-4JIEHHBIN reTepoapuil, KOTOpbIi conepkut 1, 2, 3 nium 4
aToMa a30Ta, U TIe TeTepOoapuil MOXKET ObITh HeoOs3aTeNIbHO 3amerneH 1, 2, 3 unu 4
3amecTuTensiMu R®, KOTOpbIe MOTYT GBITH OIMHAKOBBIMHE HITH PA3IHUHBIMY,

U TIpU 3TOM, ecii A 3ameleH 1 nin 2 3aMecTUTeNsIMU, KaKbli R® Hesasucumo
BbIOpaH M3 TPYIIIBI, COCTOSIICH U3 raJIoreHa, HUTPO, HuaHo, -NHj, -NHR’, -N(R7)2, -

OH, -OR’, -S(0)R", -NR°S(0),R", -C(O)OR", -C(O)R"’, -C(O)NR'R"’, -
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S(O)ZNR16R17, C-Coankuna, C,-Cgranorenankmia, Cs;-Ceuuxnoankuia, Cs-
Ce¢ranorennukioankuia, Cs-Cenuknoankokcu, C,-Cgankenuna, C,-
Ceranorenankenuna, C,-Ceankununa, C;-CsankokcuC,-Csankui-, ruipokcuCi.
Ceanxmn-, C1-CsankokcuC,-Csankokcu-, C,-Cgramorenankokcu, Ci-
CsranorenankokcuC,-Csankmn-, C3-Cgankenunokcu, Cs-Ceankuaumnokcu, N-Cs.
CoLIMKIIOQIK MJIAMHHO, -C(R6)=NOR6, (benmnna, 3-6-4I€HHOTO TeTEePOIMKIINIIA,
KOTOPBIH conepskutT | wim 2 rerepoaroma, o OTAeNbHOCTH BeiOpaHHble U3 N 1 O, u
5- unu 6-4JIEHHOrO reTepoapuia, KOTOpbIi conepskuT 1, 2, 3 unu 4 rerepoatoma, 1o
oTaenbHOCTH BhiOpaHHbie U3 N, O u S, v ipu 3TOM yKa3aHHbIe (PEHUJI, TETEPOLIMKITHIT
WJIA TeTepoapuil HeoOs3aTeNTbHO 3aMeleHbl 1, 2 wiu 3 3aMecTUTeNsIMu R9, KOTOpBIE

MOTYyT OBITH OAWHAKOBbIMU WUJIN PA3JIUYHBIMHU,

U IpU 3TOM, ecid A 3amelleH 3 uiu 4 3aMeCTUTENsIMU, KaKIbli R® Hesasucumo
. 7 7 7
BbIOpaH U3 Tpymmbl, cocrosmei u3 rajoreHa, —NH;, -NHR', -N(R"),, -OH, -OR’, -
16517 165 17
C(O)NR™R"', -S(O);NR "R, C;-Csanxuna u C;-CeranoreHankmna; u

v 9 -
Kax bl R” He3aBHCHMO BBIOpAH M3 TPYIIIBI, COCTOSIIEH U3 rajorena, nuaHo, -OH, -

6
N(R”),, C-Cyanxuna, C,-Cyankokcu, C-Cyranorenankmna u C;-C,raoreHaIKOKCH;

X BbIOpaH u3 rpymnimsl, cocrosmen n3 Cs-Celkioankuia, peHuna, S- uim 6-4J1eHHOro
rerepoapuiia, KOTopblil coaepkut 1, 2, 3 wim 4 rerepoatoma, MO OTAENbHOCTU
BoiOpaHHbie U3 N, O u S, ¥ 4-6-4JIeHHOTO T'eTePOLUKIINIA, KOTOPbIH comeps:kuT 1, 2
WK 3 TeTepoaTroma, Mo OTAeNbHOCTH BeIOpaHHble 13 N, O U S, U IpU 5TOM YKa3aHHBIE
LIUKJIOAJIKUJIbHBIE, (DEHWIIbHBIE, TeTEPOAPUIIbHBIC WIIH TeTEPOLUKITHIIbHBIE (PparMeHTh
HeoOs3aTeNnbHO 3aMemenbl | mom 2 samecturensimu R, u e BBILIEYKA3aHHbIE
dparmentsr CR'R?, Q u Z MOryT GbITH MPHCOEAMHEHBI B JIEOGOM IONOXKEHHH
YKa3aHHBIX LUKJIOAJKIIBHBIX, (D€HWIbHBIX, T€TEPOAPHIIbHBIX MU I€TePOLUKIIIIIbHBIX

(dparmeHToB;

n pasHsiercs O i 1;

Z BpiOpan u3 rpymmsl, coctosimeii u3 —C(O)OR™, -CH,OH, -CHO, -C(O)NHOR'!, -
C(O)NHCN, -OC(O)NHOR', -OC(O)NHCN, -NR°C(O)NHOR"', -NR°C(O)NHCN,
-C(O)NHS(0);R"*, -OC(O)NHS(O),R", -NR°C(O)NHS(O),R'?, -S(0),0R", -
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0S(0),0R", -NR°S(0),0R', -NR°S(O)OR', -NHS(O),R", -S(O)OR",
OS(0)OR'", -S(0),NHCN, -S(0),NHC(O)R"®, -S(0),NHS(0),R"*, -OS(0),NHCN, -
0S(0);NHS(0),R"*, -OS(0),NHC(O)R"®, -NR°S(0),NHCN, -NR°S(0),NHC(O)R"®,
~N(OH)C(O)R"”, —ONHC(O)R", -NR°S(O),NHS(O),R", -P(O)R")OR'Y), -
P(O)H(OR'"), -OP(0O)(R"*)(OR'), -NR°P(O)R")(OR") 1 Terpasoua;

10 .
R™ BbIOpan u3 rpynmsl, cocrositel u3 Bogopoaa, C-Ceankuna, Gpenuna u Oensuna, u
rne ykasaHHble (eHun win OeH3uin HeoOsi3aTeNnbHO 3amemienbl 1, 2 win 3

9
3amecTuressiMu R , KOTOpPBIC MOT'YT OBITh OOWHAKOBBIMHU WUJIN PA3JIMYHBIMU,

11 .
R"" BeiOpan u3 rpymmel, cocrosimedd u3 Bomopona, Ci-Ceankuna u ¢deHuna, u rae
yKa3aHHbIN (peHMT HeoOs3aTeNbHO 3aMelleH 1, 2 uin 3 3aMeCTHTEISIMH R’, KOTOpPBIE

MOTYyT OBITD OAWHAKOBBIMU UJIN Pa3JINYHBbIMU,

12 .
R BeIOpan m3 rpymmsbl, cocrosmeit n3 C;-Ceankuna, Ci-Csramorenankuna, Ci-
6 .

Ceankokcn, -OH, -N(R”); u ¢enwna, u rae yka3aHHbIA (GeHIT HeoOs3aTebHO
samemes 1, 2 mmm 3 3amecturensamu R, KOTOpPbIE MOTYT OBbITb OJWHAKOBBIMH WJIH

Pa3IMYHBIMU;
R" BRIGpan u3 rpymmsy, cocrosmeit u3 -OH, Ci-Cganknna, Ci-Coankokcu i heHuna;
R npenctasisiet coooit C-CgranoreHanku,

RY BbIOpaH u3 rpymmbl, coctosimed u3 Ci-Csankuna u QeHuna, U rae yKa3aHHBINA
dennn HeoOs3aTeNbHO 3aMeleH 1, 2 umm 3 3amecturensiMu R’ KOTOpbIe MOTYT GBITH

OAVHAKOBBIMHU WUJIN PAa3JIMIHBIMHU,

15 - o
R mpencraBnsieT coboit GpeHun, rae ykazaHHbIM GeHuT HeoOA3aTeNbHO 3aMeleH 1,

9
2 nnm 3 3aMecTuTesIMUA R”, KOTOpBIE MOTYT OBITh OMHAKOBBIMU WIIH PA3JIMYHBIMH,

16 17 o
R™ u R"' He3zaBucuMO BBIOpaHbI U3 TPYIIIBI, cocTosmen n3 Bogopoaa u C-Ceankuna;

J5R)050
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16 17
R™ u R’ BmecTe ¢ aToMOM a30Ta, K KOTOPOMY OHH IPHCOEIUHEHBI, 00pa3yoT 4-6-
YJIEHHOE TeTePOLMKIUIBHOE KOJBLO, KOTOpOe HeoOs3aTeNIbHO COAEPIKUT OIUH
JOTIOJIHUTEIBHBIN T€TEPOoaTOM, MO OTebHOCTH BbIOpanHbIi 13 N, O u S; u

18 .
R BBIOpan u3 rpymnmsl, cocrosimeit u3 Bonopona, C;-Ceankuna, C,-CerajgoreHankuna,

C,-Cgankoken, -N(R®), 1 dennma, 1 rie ykasaHHbIH (eHIIT HEOOI3aTETHHO 3aMeIIeH

9
1, 2 unu 3 3amectuTensiMu R”, KOTOpbIe MOTYT OBITh OAMHAKOBBIMU WJIH PA3JIMYHBIMH,

r pasnsiercs 0, 1 wnm 2.

2. Coennuenne no m. 1, rae R' u R? Hesasucumo BbIOpaHbI M3 TPYIIBL, COCTOSINEH U3

Bonopona u C-Ceankuna.

3. Coemunenne mo 1. 1 mwmm m. 2, rae xaxasii u3 R™ u R* mesasucumo BbIOpaH U3

rpynmel, coctosimei u3z sopopona, C-Ceankuna, -OH u —NH,.
4. Coenunenue no nodomMy u3 nn. 1-3, rne m pausercs 1 wnm 2.

5. Coenunenue mo jrodomy w3 mm. 1-4, roe R’, R* u R’ HesaBucumo BBIOpaHbI U3

rpymrbl, cocrosuiei us sogopona, Ci-Ceankuna u C;-Csanmkokcu.
3 4 5 o
6. Coenunenue 1o rodomy u3 . 1-5, roe R°, R* u R™ npexacrasnstor codoit Bogopo.

7. Coenunenne mo mroboMy u3 mm. 1-6, rme A BbIOpaH W3 TPYIIBL, COCTOALICH W3

dopmyn A-I - A-VII, yka3aHHBIX HUXKE,
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R)p Ro)p (R%p (R%p
N N
g, S, &, g,
Al Al Al AV
®p R)p ®p
Pf N N
Na l x> SN |
AV AV A-VII

3

rac H3JIOMaHHas JIMHHA 0003HauaeT TOYKY MPUCOCAUHCHUA K OCTaJIbHON YacTH

coenuuenust popmyansi (I), p pasrstercs 0, 1 wmm 2, u R® onpenenen B m. 1.

5
8. Coenunenne mo mobomy m3 mm. 1-7, rme A BbIOpaH W3 TPYIIBL, COCTOALIEH W3
dopmyn A-I - A-V, yka3aHHBIX HUXKE,
(R%)p (R)p
A-ll Al A-lV
ROp
N
L
Na
AV ,
10

rac H3JIOMaHHas JIMHHA 0003Ha4aeT TOYKY MPUCOCAUHCHUSA K OCTaJIbHOHN YacCTH

coenuuenust popmynsi (I), p pasrstercs 0, 1 wmm 2, u R® onpenenen B m. 1.

9. Coenunnenne no modomy u3 mm. 1-8, roe ecnu A 3amerneH 1 uimu 2 3aMeCTUTENSIMH,

- 8 )
15 Kax bl R™ He3aBUCHMO BBIOpAH U3 TPYIIIBI, COCTOSLIESH U3 rajorena, HUTPo, uaHo, -NH,, -
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NHR’, -N(R"),, -OH, -OR’, -S(O)R", -NR°S(0),R", -C(O)OR", -C(O)R", -C(O)NR'°R", -

S(O)zNRIGR”, C1-Coankuna u Cq-CgrajoreHanxuna.

10. Coenunenue no gobomy u3 nm. 1-9, roe ecnu A 3amermneH 1 wim 2 3aMeCTUTEISIMHU,
) 8 )
Kkaxaplii R” He3aBrCHMO BBIOpAH M3 IPYMIBI, COCTOsIIEH U3 Xjopa, ¢pTopa, uuaHo, -NH,, -

N(Me),, -OMe, -S(0);Me, -C(O)NHMe, -C(O)N(Me),, meTrna u TpudTOpMETHIIA.

11.  Coenunenune mno smobomy u3 mm. 1-10, roe A BbIOpaH W3 TPYIIBL, COCTOSIIIEH H3

¢dopmyn A-I - A-V, u p pasusiercs 0.

12. Coenunenne mo modomy u3 mm. 1-11, roe Z BbIOpaH W3 TPYNOIbIL, COCTOSIIEH U3 -

C(O)OR", -C(O)NHS(0),R", -S(0),0R", 1 -P(O)(R"*)(OR™).

13.  Coenunenne no mobomy u3 mm. 1-12, rone Z npeacrasisier coboii -C(O)OH nmm -
S(0),0H.

14.  Coenunenue no moOomy u3 m. 1-13, roe n paBusercs 0.

15. Arpoxumudeckasi KOMIIO3HLUS, Conepskamias repoutuaHo 3¢p¢GeKTHBHOE KOJIHMYECTBO

coenuHenus: Qopmyasl (I) mo mobomy w3 mm. 1-14 M arpOXUMUYECKH MPUEMIIEMBbIH

pa3baBUTENb HITH HOCUTEbD.

16. Crioco® KOHTpOJII POCTa HEKENATEJIbHBIX PACTEHHI, BKJIFOYAIOIIUN NPUMEHEHUE
coequHenust popmyisl (I) mo arodomy u3 . 1-14 uau repOULUIHON KOMITO3ULIMY 110 1. 15 B

OTHOLICHHH HEXKEJIATCIbHBIX paCTeHI/Iﬁ HJIM MECTa UX MIPOU3paCTaHUs.

17. Crnocob nonyuyenus coenuaenus Gopmysl (1) mo modomy u3 mm. 1-14, BKITFOYArO M
1) b0
(a) ocymecTBnenne peakuuu coenuHeHus popmysl (H),
A—Hal
bopmyaa (H),

rae
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A ompenenen B mobom u3 mmn. 1, 7 unm . 8, u Hal npencrasnsier co0oit rajoreH wim

TICEBIOTAJIOTEH, ¢ coenuHeHneM GpopmyJisl (J),

R
3
M’ R
[
N
R NP
dopmya (J),
rac
5 R3, R*u R’ ompeneneHsl B Jrodom u3 mm. 1, 5 wiau 1. 6, u M' npexacrasnsier codoit

OpraHOCTaHHAaH HIJIN opraHo6opaH, B NPUCYTCTBHU MNAJUIAAUCBOIO KaTalin3aTopa C

NOJIy4eHuEM coenuHeHust popmyJisl (X),

R
A R’
B
N
R N7
dopmyna (X)

10 b0

(b) ocymecTtsnenue peakiun coequHenus popmysl (K),

R
Hal R
| X

N
R NZ
{opmyra (K),

3 4 5 o
rne R°, R" u R” onpenenenst B mrodom u3 mim. 1, S uim . 6, u Hal npencrasnsier codoii
TraJIOreH WU TICEBJIOTAJIOTeH, ¢ coennHeHneM ¢popmyasl (L),

A—M'

15 topmyra (L),
rre
A ompenenes B mobom u3 m. 1, 7 v . 8, 1 M' mpencrasinsier coboit opraHOCTaHHAH
WIN OpraHoOOpaH, B MPHCYTCTBUU MAaJUIAJAMEBOrO KaTajiu3aTropa € MOJy4YEeHUEM

coenuHeHus popmybl (X);
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(1)  ocylecTBIeHHE peakUuuu coeauHeHHs: GopmyJtibl (X) ¢ aTKWJIUPYIOIINM CPEACTBOM

dopmyas (W),
LG Q Lz
K%
R" R’

topmyna (W),
rae RI, Rz, Q, X, Z v n onpexnenensl B modbom u3 o 1,2, 3,4, 12, 13 wm n. 14, u LG
NPEACTaBJsIET COOOW MOIXOMSINYI0 YXOASIIYIO TPYIIy, B UHEPTHOM pPaCTBOPUTENE
WIM CMEeCH HHEpPTHBIX pacTBopuTeneil npu Ttemmneparype or -78°C mo 150°C c

nojyaeHueM coeguHerus: popmysl (1);

(1i1)  Heobs3aTEeTBHO
OCYIIECTBIIEHHE YaCTUYHOIO WM TOJHOTO Tuaponmu3a coenuHeHus ¢opmyns! (I) B

MPUCYTCTBUU HOI[XOI[;IH_IGI\/'I KHUCJIOTHI.

18.  Ilpumenenue coenuneHust ¢opmyner (J), ompeneneHHoro B 1. 17, B cmocoOe

U3roTOBJIeHUs1 coenrHeHust popmyel (1) o mobomy u3 mm. 1-14.

19. IMpumenenune mo m. 18, rme M’ mpexncraBnsier coOoit TpUOYTHJICTAHHAH B Ciydae

coenuneHust hopmyisi (J).

20.  Ilpumenenue coenunenusi Qopmyasl (X), onpeneneHHoro B 1. 17, B cmocobe

U3roToBNeHUs coerHeHus popmyuel (1) o smobomy u3 mm. 1-14.

21. Ilpumenenme mno m. 20, rae coenuHerne ¢Gopmyibl (X) BbIOpaHO W3 TPYIIIIEL
cocTosAlEerd U3  2-MUPUAASUH-4-WINUPUMUAUHA,  4-NUpUAA3UH-4-WINUPUMUOUHA,  3-

NUPUAA3UH-4-UINUPUAA3UHA, 2-THPUAA3HH-4-WINHpa3uHa U 4-nupuaasuH-4-uanupuaasuHa.

22.  Coenunenne (opmyinsl (X), BBIOpaHHOE M3 TPYMIIbL, COCTOSIIEH W3 2-MUpUAa3uH-4-
WINUPUMHUINHA, 4-NUpUAA3UH-4-UINUPUMUANHA, 3-NUPUAASUH-4-WINUpUAA3sUHA U 2-

NUPUAA3UH-4-UIINTHPA3UHA.
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